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NPENTUCIIOBHE

TIporpaMMHUpOBaHHe BCe B GOMBILEH CTeneHU CTAHOBHTCH 3aHATH-
eM JTHWb XA npodeccuonanoe., O6rnanneHHE B cepeapde 1980-x T,
No3yHr «[1porpaMMHpOBaHKE — BTOPas rPAMOTHOCTR» OCTANCA B TIPO-
LLTOM. B MOHATHE «KOMNBIOTEPHAA TPAMOTHOCTE» CETOAHA BXOIWT NpeX-
IIe BCEro HABHIK HCMONB30BAHHA MHOTOOOPA3HLIX CPeACTs HHGOpMa-
LHOHHBIX TeXHOJOTHI. Peliad Ty HIH MHYIC HHQOPMALIMOHHYIO 3aJa~-
yy, HeOOXOMHMO BBIGPAaTh afeKBATHOE MPOTPaMMHOE CPEICTBO. JTO
MOTYT OBITh NICKTPOHHBIC TAOAMLIEE, CHCTEMBL YIIPaBicHKA 6a3aMy JaH-
HBIX, MaTeMaTHMeCcKHe TTakeTH W T.N. M Toneko B TOM chayyae, Korma
nonoOHbIe CPpeNcTBa HEe JAIOT BO3MOXHOCTH PELUUTL 3aAady, CleayeT
npuberaTh K YHHBEPCAAbHBIM S3LIKAM NPOTPaAMMHPOBaHHUA.

TIpMHATO pasiuyaTh IPOrPaMMUCTOB IBYX KaTeropuii: npHKiIaa-
HEIX H CHCTeMHBIX. CHCTeMHEE NPOrpaMMHCTH — 3TO pa3paBoTyHKH
6a30BBIX NPOrpaMMHBIX CpelcTB IBM (oncpallMOHHBIX CUCTEM, TPAHC-
JATOPOB, CCPBHCHLIX CPEACTB M T.1.), OHH ARAAIOTCA MpodecCHOHA-
JIaMH BBECOYAHIIIEr0 YPOBHA B MporpaMMHBpoBalHu. [1pHxnanHbe npo-
TPAMMMCTE pa3spadaTHBAIOT CPEncTBa NPUKTATHOTO NPOrPAMMHOTO
obecnieyenus DBM, NpegHa3HaueHHEIe VIS pelLIeHUs 3alaq U3 pa3-
JUYHEIX obnacTe#l (Hayka, TeXHHMKa, NMPOH3BOICTEO, cepa oGcmy-
XKHUBaHusA, obyyeHHe U T.11.). TpeGoBaHUA K KAYECTBY KaK IpPHKIAd-~
HBIX TIPOTPaMM, TaK ¥ CHCTEMHBIX CerogHs oueHb BrICOKH. [TporpaM-
Ma AOJKHA HE TONBKO MPaBWIbHO pellaTk 3alady, HO WU HMETh
coBpeMeHHBLR nHTepdeic, ORTh BLICOKOHAREXKHOH, IPYXCCTBEHHOMH
MO OTHOLUSHHWIO K NONB30BATENI0 H T.A. TOABKO TakHe NporpaMMBb
MOTYT BBIICPXKWBAaTh KOHKYPEHIHIO HA MHUPOROM PhIHKE MpOrpaMM-
HBIX poaykToB. ITporpaMMHpOBaHUC Ha NIOOHTETBLCKOM YPOBHE Ce-
TOIHS1 HUKOMY HE BYXHO.

Ilo Mepe pa3sBUTHA KOMMbIOTEPROMN TEXHHKH pa3sBUBAINCH TAKKE
H METOIOHKA, H TEXHOAOTHA TporpaMMHpoBRaHua. CHavana BO3HHKaeT
KOMAaHIHOE M OTIEpPaTOPHOE NporpaMMHpoBanue, B 1960-x rr. 6ypHo
PasBHBAETCH CTPYKTYPHOC NPOrpaMMHpPOBaHNE, TTOABISIOTCA TMHIHH
JIOTHYECKOTO M (PYHKUHOHANBHOTO NPOTPpaMMHPOBAHUA, a B NOCHAe-
JIRec BpeMs — oOBEKTHO-OPHEHTHPOBAHHOE H BH3YANIBHOS MPOTpaM-
MHpOBaHHE.

anaya, KOTOPYID CIEAYCT CTABUTH NMPH NCPBOHAYANBHOM H3Y4EHHH
NporpaMMHPOBAHHA, — OCBOCHHE OCHOB CTPYKTYPHOH METONMKH TIpo-
rpaMMvpoBania. JIna ykazaHHolH uenu nanbGonee NMOAXONALIMM CPefi-
CTBOM ABNACTCH S3BIK NporpaMMHpoBaHns TTackank. ApTop aA3sika IMac-
Kank — wpefiuapckuil npodeccop Huknaye BupT — co3nasan ero HMeH-
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HO a4 3toro. CTpyKTypHas METOIMKA OCTAETCS OCHOBOH MpOrpaMMHCT-
cKkoii KynsTypH. He OCBOHE e¢, YeN0BeK, B3SBIIHICS H3y4aTh MpOrpaM-
MHMpPOBaHKE, He HMCET HMKAKHX WIAHCOB CTAaTh NMPodeCcCHOHANOM.

Peanuaaumn Hackana B BepcHsax ¢upMs! Borland ama IBM, uapect-
HBIX oA HazBaHHeM Typ6o [Tackanp, 3HAYUTCILHO PACHIVMPWIH A3BIK MO
CpaBHEHMIO ¢ BapHaHToM Bupra. HauvHasn ¢ sepcuu 5.5 Typ6o INackanb
CTAHOBUTCS TAKKE M A3bIKOM O0BEKTHOTO NMPOrpaMMUPOBAHMA.

CoaepxaHue Tperbeil rMaBbl HacToAlero yueGHUKa OpHEHTHPOBa-
HO Ha [y0OKOe OCBOCHHE CTYNEHTaMH Ga30BbiX MOHATHH 43HIKOB Npo-
rpaMMHPOBAHHSA BHICOKOTO YPOBHS B WX pealn3alvH Ha ITackane. Ta-
Kasi TIOATOTOBKa 00nervyaeT M3ydeHHe APYruX S3HKOB NMPOrpaMMHpoO-
paHuA. Manoxeuuwe ocHOB A3bikoB Cu/Cu++ B ueTBepTOit rname
OIMpaeTcs Ha 3HAHHA M HABBLIKH, MOAYISHHLIE YIAlIWMHCA NMPH N3Y-
geHHH [Tackans.

TIpH M3YYESHHHM HAHHOTO KypCa CTYAEHTAM MOHaZoOATCA 3HAHHSA
OCHOB QJITOPMTMH3AIMM B paMKax LIKONLHOro 6a3oBoro Kypca WH-
¢opMaTHKH. OGLIYHO B LUKOJIE ATOPHTMHU3ALMSA H3YYaeTCsl C HCMOMb-
30BAHMUEM Y4YeGHBIX HCTIONHUTENEH, ¢ TTOMOLIBIO KOTOPHIX MOXHO yC-
MELUHO OCBOHTL OCHOBBI CTPYKTYPHOH METOAMKH, 2 HMEHHO:

* MIOCTPOEHHE ANIrOPHTMOB H3 Ga30BHX CTPYKTYD;

* IPUMEHEHHE METCAA TIOCACAOBATCNLHON AeTaNN3aLHi.

KenarenbHEIM SBRSETCS 3HAKOMCTBO C apXHTeKTYpoit DBM Ha ypoB-
He MalMHHBIX KOMaHA (AOCTATOYHO Ha MOAENBHLIX TIpHMepax y4el-
HBIX KOMIIBIOTEPOR, H3YYaeMbIX B LWIKOJNbHOK WHGpOpMaTHKe; cOBCCM
He 00A3aTCNbHO H3YUeHHE PEeaIbHBIX ASHIKOB KOMAHA UMK acceMOne-
pa). DTH 3HAHHSA NO3BOJISIOT OCBOUTH OCHOBHBIE TOHITHS NPOTPaMMH-~
POBAHUS, TAKHE KAK MepEMEHHAN, MPUCBAHBAHUE; «BXOAUTEL B TION0-
XeHHe TpaHCHsTOpa» H Garoaaps SToMy He JeNaTh OIUHO0oK, Aaxe He
TMOMHS KAKHX-TO JAeTaneil CHHTAKCHCA f3bIKA; MPeABHACTL TE <«MOA-
BOMHEIC KAMHHK#, Ha KOTOPHIE MOXET «HAaNopOThCA» BAllia MpoTrpaMMa
B npoLecce BunoaHleHnaA. Ho cyitecTsy, Bee 9TH KauecTBa M OTAHYAIOT
npodecCHOHANBHOTO MPOTPAMMMCTA OT IMACTAHTA.

Eue ogHO KadecTBO NpodeccHoHaNa — CnocoGHOCTE BOCIIPHHH-
MaThb KpacoTy NpOTrpaMMbl, MOAYYATh ICTCTHUCCKOE YIAOBOJILCTBHE
OTTOrO, YTO OHa Xopollo HanucaHa. Hepeako 3To YyBCTBO NMOMoraeT
HHTYHTUBHO OTAMYUTDL HENPABHABHYIO MPOTpaMMYy OT MpaBUAbHOIA.
OaHako OCHOBHBEIM KpUTEpHEM TMPAaBUIBHOCTH ABIsEeTCs, Ge3ycnoB-
HO, HE WHTYULMS], 2 I'PAMOTHO OPTraHM30BAHHOE TECTHPOBaHMeE.

TTpouecc u3yyeHus ¥ NPaKTHYECKOTO OCBOEHHS MPOTrpaMMIHpOBa-
HHA OEUTCA HA TPH YACTH!

¢ U3yyeHHe METOAOB NOCTPOEHHS AITOPUTMOB;

& U3YUCHHE A3LIKA MPOrpaMMHPOBaHHA,

® H3YYEHHE H MPAKTHYSCKOE OCBOCHHE ONPENCCHHON CHCTEMBI TIPO-
rpaMMHpPOBAHUA.

Peniennio nepsoi 3aaqy NOCBAWEHE BTOpasl H NATAas 1aBH y4e6-
HUKa. Bo sTopott rnase 2ai0Tca OCHOBHHE, $a30Bble MOHATUA W TPUH-
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LML HOCTPOSHIUA anropHTMOB paboTel ¢ BeTHYHHaMU. B nsiroH raee
H3NArarTcd HEKOTOPHIE M3BECTHEIC METOOHKH NMOJIHOTO TIOCTPOCHHMA
ANTOPHTMOB, OOCYXIAlOTCA NPOGIeMBI TECTHPOBAHHA MPOTPAMM, OLIEH-
KH CIOXHOCTH anropHTMOB.

Azwiky nporpaMmuporadia Typbo IMackanrs  Cu/Cu++ uznara-
10TCA B TpeTheil H YeTBepTOoi maBax yyeOHHMKA COOTBETCTBEHHO. [Toa-
yepKHEeM, YTO AaRHas KHHra — 3TO MpeXae Bcero yyebHMK mo mpo-
TPaMMUPOBAHHIO, a He 1o a3bikam [Tackank u Cu. [ToaToMy ucuepnkl-
BAWOLLETO OMMCAHUA OAaHHBIX SA3LIKOB Bbl 3AeCh He Haitnere. S3biku
H3/1ATaI0TCH B TOM 001.eMe, KOTOPHi HeoOX0MUM VT HAaYaNnLHOTO Kypca
nporpaMMHpoBaHus. bonee noapoGHoe oNMucaHNe A3LIKOB MOXHO HaliTi
B KHHI2X, NPUBEAEHHLIX B CITHCKC JIMTEPATYpHI.

B yuebhuke HeT HHCTPYKLIMIY MO paboTe ¢ KOHKPETHLIMH CHCTEMa-
MH TIPOTPAMMHPOBAHMS IS H3y4aeMBIX S3HKOB. C HUMH CTYAEHTHI
JIOJXHBI O3HAKOMWTLCH B MpoOliecce NMpakTHKY Ha DBM, Hcnonkays
JIPYTHE HCTOYHHKH,

lectas maBa npeAcTaBiaeT coOoi mocTaTouHO GoMbILGH 3aKayq-
HHK IO NIpOTPaMMHPOBaHHID, JTOT 3ala4HHK MOXHO HCHONB30BATh
IAS OpraHM3alMK NPAKTHYECKHUX ¥ 1abopaTopHEX 3aHATHH 110 11000-
MY H3 H3y4aeMBbIX A3BKOB.



IJIABA 1. OCHOBBI AITOPHTMHU3ALINHA

1.1. AnropuTMsl M BeTHMMHBL

Dranu pemienns 3axa4u Ha IBM. PaGora no petennio moGoit 3a-
IA4H ¢ KCTIONB30BAHKEM KOMMNBIOTEPA JENUTCA Ha CEAyIOLLHEe HTATIH:

1. ITocTaHoBKa 330a4M,

2, GopMaTH3aLHA 33T34%H.

3. [TocTpoeHHe anTropHTMA.

4. CocTapneHHe NporpaMMB Ha A3bIKe TIPOTpaMMHPOBAHHSA.

5. Otnaaka ¥ TECTHPOBAHHE MPOTPAMMEL.

6. [IpoBeneHMe pacueTOB H AHANIH3 NTOMYYEHHBIX PE3YIbTATOB.

YacTo 3Ty NOCNEN0BATENbHOCTE HA3bIBAIOT MEXHOAOURECKOU tenoy-
xoli pewenun 3a0auu wa ?BM. HenocpencTBEHHO K NMporpaMMHpOBa-
HMIO B 3TOM CITMCKE OTHOCSTCA MYHKTHI 3, 4, 5.

Ha 3Tane nocTaHOBKH 2aayM A0KHO ObITh 4ETKO chOpMyIMpoOBa-
HO, Ym0 daxo u wmo mpebyemea Kaiimu. 30ech OueHb BAXHO ONPENSNHTD
TIONHBI HABOp HCXOMHBIX JaHHBIX, HEODXOAMMBIX 114 TIOAYYEHHS pe-
LIeHHA.

Bropoii 3Tan — dopmanu3saung 3agayu. 3mech Yalle BCEero 3anava
NMEPEBOANTCA Ha A3HK MaTeMaTMueckux GopMyi, YpaBHEHMHN, OT-
HolIcHHi. Ecau pelueHMe TpeGyeT MaTeMaTUIECKOTO OTTHCAHHA Ka-
KOTO-TO peanbHOro oObekTa, ABACHMA WIH mnpoliecca, To ¢opMa-
JIN3alHA PaBHOCIIIBHA TIONYYCHHIO COOTBETCTBYICIICH Mamemamu-
secxoli Modenu.

TpeTnit 37an — HECTpoeHHE ANTOPUTMA. ONBITHEIE TPOTPAMMHCTRI
YacTo Cpa3y NMULUYT NpOrpaMMbl Ha S3HKax, He NpHOGeras K KAaKuM-
JHGO cHeliHaNbHEIM CrIocobaM onHcaHMa anTopHTMOB (OM0K-cxeMam,
ncegokonaM). OnHaKo B y4eOHEBIX LENAX TIOJIC3HG MCIONAL3OBATh 3TH
CpeICTBa, a 3aTeM MEPEBOANTD MOAYYCHHHBIA aATOPHTM HA S3bIK Mpo-
TpaMMHpPOBaHHA.

TlepBoic TpH 3Tamna NpeaycMaTpHBaloT paGoTy 6e3 kKomnbioTepa, Jane-
L€ clenyeT cobCTBeHHO NporpaMMHUPOBAHHE Ha OMIPEACICHHOM A3bl-
K¢, B ONpeacfieHHON ccTeMe nporpaMmMupoBaHna. [locneanuii (wec-
TOM) 3Tan — 3TO MCNONBL30OBAaHME YXe€ pa3pabGoTaHHOW NMpOTrpaMMH B
MPAKTUYCCKMX LCHIX.

TaxkuM 0b6pa3oM, IPOrpaMMHCT JOMKeH 001aNaTh CIEIYIOUIMMHE 3Ha-
HHMAMH H HaBbIKAMH:

& YMETb CTPOUTD ANTOPHTMIY,;

¢ 3HATD A3BIKH MPOTPAMMUHPOBAHNS;

¢ yMeTb paboTaTh B COOTBCTCTBYIOWIEH CHCTeME NMPOrpaMMHPOBaHHA.



OcHOBOIt MPOTPaMMHCTCKOM TPAMOTHOCTH ABNIAETCA Pa3BHTOE afl-
TFOPHTMHYECKOE MbLILLICHHE.

ITonate anropurMa. OaHUM W3 GYHIAAMEHTARLHBIX TOHATHI B HH-
¢opMaTuKe ABNAETCS NOHATHE aNropuTMa. TIponcXoXaeHNe caMoro
TEPMHHA <4AfiTOPUTM» CBA3AHO C MaTeMaTHKOH. DTO CIOBO MPOUCXO-
JUT Ot Algorithmi — NaTHHCKOTO HanMcaiHa MMeHM MyxamMMmeia alib-
Xopeamn (787 —850), BpigaloOLerocs MaTeMaTHKa CPedHEeBCKOBOMO
Bocroka. B X11 B. 6611 BRINGANSH IATHHCKKI NEPEBOI €70 MaTeMATH-
YeCKOTo TPaKTaTa, M3 KOTOpOTO eBpPONeHub Y3HUIH 0 AeCATHYHOMH
O3HUHOHHOM CNCTEME CUNCIICHHSA B NTPAaBMIaX apH(PMETHKN MHOTO-
3HaYHbIX uuces. UMeHHO 3TH TIpaBUia B TO BPpeMs Ha3bIBafH anro-
puTMaMHi. CnoXeHUe, BEIYUTAHHE, YMHOXEHHe CTONOHKOM, neie-
HHE YTONKOM MHOINO3HAMHBIX YHCE) — BOT NEPBLIE AATOPUTME B Ma-
TemaTtuxe. IIpaBiina anrc6panveckux npeobpasoBaHuii, cnocobbl
BRIMHCIEHK KOpHEH YpaBHEHHM TaKXe MOXHO OTHCCTH K MaTcMa-
THYCCKUM AITOPUTMAaM.

B Haile BpeMs NOHSITHE aNTOPHTMA TPAKTYETCA LKpe, Arzopumm —
MO NOCALT08AMEALROCHIL KOMARD YRpasnerun KaKuM-aulo ucnoanume-
Aem. B IKOJIBEHOM Kypce HHPOPMATHKY C TIOHATHEM aJITOpPUTMa, C Me-
TONAMH MOCTPOEHHA ANTOPHTMOB YYCHHKH 3HAKOMATCS Ha TIPHMEPAX
yueOHBIX ucnonHuTeaeii: Pobora, Yepenaxu, YeprexxHuka 1 T.4. Oh
HCTTOJIHHTENH HHUYETO He B HCNAIOT. OHM CO3NAIOT PHCYHKH Ha 3Kpa-
He, TepeMellaloTcd B TaGHPUHTAX, TIepeTaCKUBAIOT TIPEAMETH ¢ MEC-
Ta Ha MecTo. TaKHX UCTIONMHUTENCH NPHHATO HABIBATE HCHOAHUMEAAMU,
pabomarowumi 8 06cmanogice.

B pazmene nadopMaTHKe nog HasBaHueM <«IIporpaMMHUpOBAHHEs
M3YYAIOTCSA METOAB MPOTpaMMHOTO yNpapneHus paborolt DBM. Cre-
AOBATENLHO, B KAYECTBE HCTIOJIHUTENSA BHICTYTIAET KomnbloTep. Kom-
NEOTEp pafoTaeT ¢ BEIMYUHAMU — paITHIHBIMU HHGOPMAUNOHHLI~
MH o0BeKTaMHK: YHC/IAMHK, CHMBONaMH, KOAAMH ¥ T. 1. IToaToMy anro-
PHUTMBI, NpeAHA3HAMCHHBIS 111 YIIPABIEHHS KOMIBIOTEPOM, TIpHHATO
Ha3biBaTh aAzopummanit pabomst ¢ GEAUMUHAMY,

Jaunble 0 senrHupl. COBOKYITHOCTb BEJIMMMH, ¢ KOTOPBIMH pabo-
TACT KOMITBIOTEP, RPHHSATO HA3LIBATL Jaxnami. T10 OTHOLIIEHHIO K TPO-
TpaMMe JaHHBIC ACNSTCS HA uexodusie, peayasmams! (OKOHYATENBHBIE
IaHHLIE) U npomexcynounsbie (pHC. 1), KOTOpbIE MOMYYalOTCA B IIPO-
iecce BHIYMCICHUIA,

Hanpumep, npy pelleHny KBAAPaTHOTO ypaBHeHUA ax’ + bx+ ¢ =0
HCXOOHBIMH OaHHBIMU ABIAIOTCA KO3 IULMEHTH 4, b, ¢; pe3y/bTaTa-

IMMPOTPAMMA
{MpOMEXYTOYHbIC NAHKIE)

Hcxomupie gaHbie PesynetatH

Pauc. 1



MH ~— KOPHM YPAaBHEHHA X;, X; TPOMEXYTOYHDIM JAHHBIM — XHCKPH-
MHWHAHT ypasuenng D = b* —4ac.

I YCNewHOro OCBOEHHA MPOTPaMMUPOBAHHA HEOOXOMMMO YC-
BOMTB CNIEAVIOLICE NPABHIIO. 8CAKAR GEAURUNA 3AHUMAEM C60e Onpede-
nentoe mecmo ¢ namsmu IBM (MHOTAA MOBOPAT — fueitKy namsTH).
XoTq TepMUH afiyeilika» Cc TOUKH 3peHHA apxmcx'rypbi COBpPEMECHHBIX
DBM HCCKONBKO YCTapesl, ORHAKO B YUEOHLIX LieasiX €ro yaobHo uc-
No.JIb30BATh,

¥V BCAKOIf BENUYMHB HMEIOTCA TPK OCHOBHBIX CBOHCTBA: UM, 3HA-
verue 1 mun. Ha ypoBHE KOMaHI Npoueccopa BeAWYKHA KACHTHGW-
LUpYCTCA TIPH NOMOWY aapeca iYcilKH NaMATH, B KOTopoi OHa xpa-
HHTCA. B ajropuTMax ¥ A3bIKax NporpaMMHMPOBARUSA BCIHYMHBL &~
AATCA Ha kowcmanmul W nepemenxvie. KOHCTAaHTa — HeM3MEHHas
BEIMYKHA, H B anrOpUTME OHA IpelcTaBseTcss cOGCTBEHHBIM 3Haye-
HUeM, HanpuMep: 15, 34.7, k, true w T. 0. [lepeMeHHBE BETHYKHBI MO~
TVT M3MEHATH CBOK 3HAYECHHA B XONC BHITIMIHEHUA NMPOrpaMMBI M TIpeh-
CTABNAIOTCH CHMBOMHUECKUMH UMEHaMU — HMACHTH(HUKATOPAMH, Ha-
nipumep: X, S2, cod 5. IoGas KORCTaHTA, KaK ¥ NepeMeRHas, 3aHUMacT
AYeliky MaMsaTH, a 3HaYCHHE STUX BEHYHH ONpenensaerca JBOHYHBIM
KOIOM B 3Toif fyeiike.

Teneptb 0 TUNAX BETMYHH — munax dannvix. C MOHATHEM THNA AaH-
HEIX BEI Y3K€, BO3MOXHO, BCTPeYaNuch, H3yyad B Kypce HHbopMaTi-
K1 6a3kl JAaHHBIX H 3NEKTPOHHBIE TAONHIEL. JT0 NOHATHE ABNAETCA
(YHIAMEHTANBHEM JJIA TIpOTPAMMEPOBAHHSA.

B kaxaoM A3BIKE MPOrpaMMUPOBAHMA CYLUECTBYCT CBOS KOHTIEM-
UMA THTIOB OAHHBIX, CBOS CHCTEMa TMNOB. TeM He MeHee B mofoi
A3BIK BXOANT MUHHMaTBHO HeoGX0MMMBIH Habop OCHOBHBIX THIIOB AaH-
HBIX, K KOTOPOMY OTHOCATCS: Heabiil, Gewiecmeenniii, ro2udecKkuil M cum-
60abrbitl TAITEL. C TUTIOM BEIMYHUHEI CBA3AHbI TPH €€ XapaKTepHCTUKH:
MHOXECTBO JONYCTHMEIX 3HA4YCHHI, MHOXECTBO NOMYCTHMHIX onepa-
uMit, GopMa BHYTPEHHETO NpeacTapicHuA. B 1aGn. 1.1 npeacrapieHH
9TH XapaKTepHCTHKHU OCHOBHBIX THITOB JaHHBHIX.

Tabannnma 1.1

BuyrperHee
Tumn 3xayeHHn Onepauuu TIPCHCTARAE-

HHE

Hesnwtit ITentie notoxMrens- | ApndMerudeckue ome- |@DopMarc

HbIE H OTPHLIATENE- PALMH € LETBIMH YHC- | DHKCHPOBAH-
Hbie YHUCNA B HEKOTO- | naMu: -+, —, -, nenoe {HOH Touko#
POM JIHAHA3ICHE, HeNeHHEe H OCTATOK OT

Tpumeper: 23, —12, | mencHHA.

387 Onepaimi OTHOIEHHH

(<, >, =nip)




Oxormanue mabn. 1.1

BHyTpeHHee
Tun JuaveHus Onepaumn OpcAcTaric-
HHC
Bewecr- | IioGeie (uenbic ApudmeTyeckue Dopmar ¢
peHHBIHE | ApoGHEIe) uucna B onepauum; +, —, *, /. | inapaoweii
HEKOTOpOM Juana- Onepauuu oTHOMmeHHit | Toukoit
30HeE.
Tpmvephl: 2,59,—0,01 ’
45,0, 3,6-10
Jornuec- | True (WcTHHA), Jloruueckue onepa- 1 GuT:
Kuit False (n10xb) uun: M (and), HIH 1 — true;
{or), HE (not). 0 — false
Onepauuy oTHOMWCHUH
Cumeonb- | JhoGble CHMBORH Onepaunu oTHotweHw# | Koapt Tabnu-
HHHA KOMMBICTCPHOTO 1Bl CHMBOJb-
andapHTa. HOoil KOAUPOB-
Hpumepn: ‘a’, 'S, "+, KH. 1 cumeon —
$ 1 Gaitr

THMH KOHCTAHT ONPeAeNaoTed 1Mo KOHTEKCTY (T.e. o dopMe 3a-
MHCH B TEKCTE), a THIH NICPeMEHHEIX YCTAHABIHBAIOTCA B OTIMCAHMSIX
NEPeMEHHBIX.

EcTh emie onME BApMART KIaCCHOHKAUNH JaHHBX — KnaccH(pH-
Kauus no crpyxrype. HaHHBE HensTcs Ha npocmoie 1 CMPyKmypupo-
gannbie. [N MpocTBIX BEAWYHMH (HX €l¢ HA3KBAOT CKANAPHBIMH)
CNPaBeUIMBO YTBEpXKIeHHe: OIHA BEAUYHHA — OTHO 3HAYeHUe, IS
CTPYKTYPHPOBAHHHX. OOHA BeAHYMHA — MEBOXECTBO 3IHaAUYeHMIA.
K cTpyKTYpHpOBaHHEM BeIUUHHAM OTHOCATCA MAcCHBBI, CTPOKH,
MHOXeCTBa M T. 1.

IBM — ucnoaunTenb aaropuTMoB. KaK M3BECTHO, BCAKHIt anro-
pPUTM (NporpaMMa) COCTaBfgeTca A7 KOHKPETHOTO HCMOJHUTENS B
paMKax ero CHCTeMbl KOMaHf. O KaKoM Xe UCMONMHHTENE MIeT peyb
TIpH OGCYXEEHHH BOMPOCA O MPOrpaMMHpOBaHuM I DBM? Orser
OYEBHECH: UCTIONIHUTENEM ARMACTCH KOMMNEIOTEP. TOYHEE TOBOPA, HC-
nonHuTeNeM Apiserca kommiexec 9BM + CucremMa nporpamMmupopa-
HuA (CIT). IMporpaMMHCT COCTABASET MPOrPaMMY HAa TOM A3BIKE, HA
KoTophiii opuensTposaHa CIl. UHoraa B suTeparype Takoit KXoMIIIEKC
Ha3bIBalOT BUpTYANbHO DBM. Hanpumep, komnbiorep ¢ paboraio-
weit cucTeMoit nporpaMMHpoBaHHT Ha Balicnke Hasweawor balicuk-
MallIMHOHA; KOMITBIOTED ¢ paboTaloulel cCHCTeMOlt NporpaMMHpOBAHHA
Ha [ackane HasbiBaloT [ackanb-Malusod U T.1. CXeMATHYECKH 3TO
K300paxeHo Ha puc, 2.



Cucrema ITPOTPAMMHAPOBAHI A
Ha [TACKANE

l BBM I
Puc.2

INporpamma Ha ITackane

Bxodnsum A36tK0M TAKOTO MCTIONHHTENsT SBJIAETCS A3BIK MPOrPaM-
mypoBaruA Ilackans.

He3aBrcuMoO OT TOTO, Ha KaKOM A3BIKE NpOrpaMMHDOBaHHA ByaeT
HallMcaHa NporpaMMa, anropuTM pellleHus moboit 3amayu Ha DBM
MOXET GbITh COCTABACH U3 KOMAHA!

¢ TIPMCBANBAHUS;

* BBO/I3;

¢ BLIBOAA,

* OOPALIEHNA K BCTIOMOTATENBEHOMY ANTOPHTMY,

¢ LKKIA;

¢ BETRNEHUA.

Hna onxcaHua anrOPUTMOB B AaibHelilieM MBl GyaeM HCMONB30-
BaTh GNIOK-CXeMBI H Y4eGHBIN aNrOpUTMHYECKIH A3BIK, IPUMEHAEMBIHN
B KONBHOM Kypce WHQOPMATHKH,

1.2. Nuneiinbie BEMACAHTEAbRbIE ANNOPHTMBI

OCHOBHEIM 3/IEMCHTapHHIM BeHCTBHEM B BEIMHCIUTENBHBIX ANTOPHT-
M2X ABRIACTCS NPUCBAUBaNIe SHAYEHIUR hepemennol eeaune. B 3Hade-
HHE KOHCTAHTHI ONPEAENeHO BHAOM €€ 3aiCH, TO NMepeMEHHas Bell-
YHHA MONYYaeT KOHKPETHOE 3HAYCHHE TONEKO B PE3YNLTATe NPHCBAK-
paHHA. JIpHCRaHBaHHEe MOXET OCYMIECTRIATBCA ABYMS criocobamm: ¢
MTOMOUIBIO KOMAHAE! NMPHCBAUBAHHA H ¢ MOMOMIBI0 KOMAHIE! BROAA.

PaccMoTpuM npuMep. B 1mikonsHOM yueBHMKE MaTeMaTHKH NPABIIA
HeNeHHA oObIKHOBEHHEIX Apo6efi OnmHcaHsl Tax:

1. Yucaurens neppoit Apo6H YMHOXHTL HA 3HAMEHATENb BTOPOi
ApoGx.

2. 3HaMeHaTeNb NMepeoi ApOGH YMHOXHTE Ha YKCMTEND BTOpO#
Apobu,

3. 3anMcarb ApoGb, YUCAUTENL KOTOPOH €CTh PE3Y/ILTAT BHITIONHE-
HHA NYHKTa 1, @ 3HAMeHATeNb — pe3YNbTAT BBINONHERUA MYHKTA 2.

B anreGpanyecxoit opMe 310 BRITIARKT CHERYIOMMM 06PasoM:

[locTpoum anroput™ Aenenns apobeit mns SBM. B aroM anropumMe
COXpaHHUM Te ¢ 0003HAYEHNS M1 NEPEMEHHBIX, KOTOPBIE HCTTOAB30-
BaHbI B 3anucadHoi Boitue GopMyne. UCXORHMMH JAHHBIMK ABISIOTCS
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1EJIOYHUCNEHHbBIE MEPEMEHHBIE 4, b, ¢, d. Pe3ynbraroM — Taioke 1eNnhe
BENVIMHHB m H 1, BIOK-CXGMa H TEKCT anropuTMa Ha ydeGHOM anro-
PHTMHYECKOM fI3bIKE MPHBCACHH HHXE (B JaNbHEHLIEM L8 KPaTKOC-
TH 6yneM 0603HaYaTh yyeOHBIN aNrOpHTMHUYeCKHIi 23bIK OYKBaMH AH).

anr HeneHwme npobeit

/ Beox a, b, ¢, 4{/ Haw

aan a,b,c,d,m,n
BEOO a,b,c,d

i=a¥*d
n:=b*c
BHBOO M, N

KOH

MopMaT KOManALl NPUCBAMBAHHS CEHYIOMMNIT:
fepeMedHasd i =BrHpPaXeHHE

3HAK «:=» HYXXHO YHTATb KaK «IPUCBOUTE».

KomaHpga npucBauBaHHa 0BO3HAYACT CleAylolIME AeilCTBHA, BbI-
TIONTHAEMBIE KOMIIBIOTEPOM:

1. BeMuChSeTCs gbipadcetue.

2.- IlomyyeHHOE 3HAYCHHE TIPHCBANBACTCA NepeMeHHOol,

B niprseaeHHOM BHILUE ANTOPUTME NPHUCYTCTBYIOT BE KOMAHIbI MPH-
cBaHBaHH#A, B GNOK-CXeMax KOMAaHaa NpHCBAMBAHHS 3alTHCLIBACTCS B [IPsi-
MoyronbHHKe. Takoit 610K Ha3HBaeTCA BoIMUCIUTENBHBIM GIIOKOM.

B onucaniax aNropuTMOBR HeoOs3aTeNbHO COONIORATh CTPOTHE Nipa-
BHNA B 3aNMCH BHIpaxeHHil. Mx MOXHO nucaTs B 0OLIYHON MaTeMaTH-
4yeckoit ¢opme. D10 elle He SIHK NpOrpaMMHPOBAHKA CO CTPOIMM
CHHTAaKCHCOM.

B npHBeneHHOM anropHT™Me IIPHCYTCTBYET KOMAaHaa BROAA:

BBON a,b,c,d

B 6nok-cxeMe KOMaHAa BBOAA 3aMHCbIBASTCA B NapaLienorpaMme —
Gnoke BEROZa-BRIEOAA, IIpH BBINMOJHEHUHM AAaHHOH KOMaHOB TPOLIEC-
COop NpepuIBaeT paboTy H oXunaer aelicTBUit nonssoparens. IHonabso-
BaTeNlb AoKeH HaOpaTe Ha ycTpoiicree BBoXA (KJaBHAType) 3Have-
HKA BBOOUMBIX I¢PEMEHHBIX M HAaXaTh HA Knasuury seoaa Enter. 31a-
YeHHs CleayeT BBOANUTD B TOM XE MOPSAKe, B KAKOM COOTBETCTBYIOLIHE
nepeMeHHbIE PacnoNOXeHBl B CMUCKe BBOAA. OOBMHO C MOMOLIBIO
KOMaHAb! BBOAA NPHCBAHBAKTCA 3HAYEHHA MCXONHBIX AaHHBIX, a
KOMaHIa NPUCBaUBaHHA UCTIONb3YETCH I NOAYUEHUS TIPOMEXYTOY -
HEBIX ¥ KOHEYHBIX BEHIUH.



TMonyuyeHHEIE KOMIBIOTEPOM PE3YNLTATHl PELUCHUS 3anaiH AOMXK-
HBI OHITE COOBLIEHD MOMB30BaTeMo. s 3THX Lesel TpeaHa3HauYeHa
KOMaHAA BeIBOHA.

BEIBOO m, Il

C NoMOLILIO 3TOI KOMAHAB Pe3YNLTATEI BHBOAATCA Ha 3KpPaH HIH
Ha YcTpoicTBO nevyaTy Ha Oymary.

TlockonbKy NMpUCBaNBaHHe ABNAETCA BaxHeiimeli omepalyeii B Bb-
YHCUTENBHBIX AfifOPHTMaX, o6CYINM ee Gonee nmoapodHO.

PaccMOTPHM NMOCENOBATENbHOE BRIMOMHEHHE YeThIpEX KOMaHI NpH-
CBaNBaHHA, B KOTOPEIX YYacTBYIOT OBe NMepeMeHHEBIE BETHYHHE & | D,

B npuBeaeHHOH HHXe TabNHLIE HANPOTHE KaXA0H KOMaHABl MPH-
CBAMBaHW$ YKA3LIBAKOTCA 3HauUeHMWS NepCMEHHBIX, KOTOPHIE yCcTaaB-
JINBAIOTCA TIOCHE €€ BHITONHEHHA.

Komanna a b
a=1 1 —
b=2.4 1 2
a=»b 2 2
b=a+b 2 4

3T0T NMpHMEP WANIOCTPUPYET TPH OCHOBHBIX CBOKCTBa KOMAHIBI
TIpUCBAHBAHHA:

& NIOKa NepeMeHHO He TTPHCBOCHO 3HAYCHME, OHA OCTAETCH HeoTipe-
JeneHHOI;

& 3HaveHMe, NMPUCBOCHHOS TIEPEMEHHOM, coXpaHaeTcs B Heli BIUIOTB
JI0 BLIMIONHEHNS CICAYIOUICH KOMAaHIG] TIPHCBaHBaRKA 310 IIEpeMeHHONH;

¢ HOBOE 3HaYeHHe, MPHCBAUBaeMoe NMEPeMeHHOM, 3aMEHAET €€ Tipe-
ApLOyliee 3HaIeHHeE,

PaccMOTpHUM OOHH OYeHb MOJNE3HBIN anropuTM, KOTOPLIH NpHXo-
IUTCA YaCTO HCMONB3OBATH IIPH NPOTPaMMHUpPOBaHHH. [laHu fBe BENH-
yuHB: X B Y. Tpebyetca NpoOH3BeCTH MeXXIY HHMH O0MeH 3HAYSHHAMMH.
Hampumep, ecny neppoHayanuHo 6p10 X = |, Y= 2, 10 nocne obMe-
Ha JOMIXHO cTath: X=2, Y= 1,

Xopolureit MOAEABIO A pelIeHNA 9TOH 3aJa4H SIBAFETCH CIEAyIo-
aA CHTYallMA: UMEIOTCA ABa CTaKaHa — ONMH C MOJIOKOM, Apyro# c
Bonoit. TpeGyerca npouseecTd 0OMEH MX COAEPKUMEIM. BesakoMy sicHo,
YTO B 3TOM CNYYAE HYXKCH JOMOMHMTENBHBI! TPCTHH NyCTOH cTakaH.
TMocnenoBaTeNbHOCTL AeHCTBHI GyaeT chemyfoureit: 1) nepenutb M3
NMepBOTO CTAKAHA B TpeTHi; 2) MepedUTh U3 BTOPOTO B NEPBHIM;
3) mepenuTh M3 TpeThEro Bo Bropoii. Llenb AocrurHyral

ITo aHanorun B oGMeHa 3HAYCHMAMH IBYX MepeMEHHBIX HYXKHA
TPeTHSI AOMONHHATENEHAA nepeMeHHas. HazoseM ee Z. Torma 3azaya
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o6MeHa pelllaeTcsl MOCAEAOBATENLHEIM BEITIOJHEHHEM TpeX KOMAaHJ
IPUCBAUBAHHS;

KomaHaa X Y Z
peon X, ¥ I 2 -
Zi=X 1 2 1
X=Y 2 2 1
Y=2 2 1 1

AHAJTOTHA €O CTAKAHAMH HC COBCCM TOMHA B TOM CMBICAE, YTO NpH
nepenyuBaHMKM U3 OJHOTrO CTaKaHa B ApYToli NMePBbIi CTAHOBHTCS MyC-
TBIM, B pe3ynpTate Xe npHcsauBaHua (X := Y) nmepeMcHHad, CToAAA
cnpapa (), coxpaHAEeT cBOe 3HAUCHUE.

ANTOPUTM I AeneHHs Opodeit uMeeT NHeHYIO CTPYKTYDPY. B HeM
BCEe KOMAH[L! BREIMTOAHAIOTCA B CTPOTO OOHOSHAYHOHM MochedoBaTesib-
HOCTH, KaXZag no OOHOMY pa3y. JIHHeHHBIH aNropuTM COCTaBNAET A
U3 KOMaH[, NpHcpalBasis, BBOAA, BEIBONA H OOpallieHHs K BCIOMOra-
TEABLHEIM aNropuT™MaM {06 5TOM MO3XKe).

Tlpu onHcaHun aIrOpUTMOB B GIOK-CXEMAX THMBL, KaK TIPABMIIO,
HE YKa3BIBaloTeA (HO noapasyMeralorcd). B anroputMmax Ha AL ang Bcex
TiepeMEHHBIX THIBI YKA3LIBAIOTCA ABHO. OTHCaHWe THTIOB TTEPEMEHHBIX
TIPOM3BOAWTCA Cpa3y MoOCHe 3arofoBKa aNropuT™a. B HUX Henonbayior-
csl cneayloue o003HAYCHUSA THITOB: ued — UeNuil THN, Ber — Bele-
CTBEHHBIH THN, AWT -~ CUMBOAbHBIN (MUTEpHHIH) TUM, JAor — ROTH-
yeckuii TUI. B arropurMe pia aeneHus ApoGeli g Beex nepeMeHHBIX
YKAa3aH LNl TUN.

1.3. BeTRieHHA H HHKAB B BHYMCAHTENBHBIX AJNOPHTMAX

COCTaBHM aNrOPUTM pELIEHUA KBAOPaTHOTO YPaBHEHMA
ax’*+ bx+ c=0.

3agaya XopolIo 3HAKOMA W3 MAaTeMaTHKH. VICXOAHLIMHM AaHHBIMH
30eCh ABMAIOTCA Ko duie TRl g, b, ¢. PellleHHeM B oGiieM cayuyae
6yIyT n1Ba KOPHA X, K X,, KOTOpble BEIYHCAAIOTCA 1O GopMyne:

Bce ucnonbsyeMble B 3TOH NporpaMMe BeRHMIMHB! BELIECTBEHHOTO
THIA.
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anr KOpHM KBaOpaTHODPO YpPaBHEeHMUA
Bem a,b,c,x1,x2,4
Ha4y BBOR a,b,c
d:=b?-dac
x1:=(=b+d )/ (2a)
%2 (-b-+/d )/ (2a)
sulBOO XL,x2
XOH

CrnaocTh TAKOTO AMOPHTMA BUAHA HEBOOPYXEHHBIM Ia3oM., OH He
obnagaeT BaXHEHLIMM CBOHCTBOM, NpPeIbSBAdeMBIM K KaYeCTBCHHBIM
ARTOPUTMAM, — YHHBEPCANBHOCTLIO MO OTHOLIEHHIO K UCXOAHLIM JIAH-
HbIM., Kaxumu 6 nit 6bial 3HAYERUR UCXOOHNX OaNHBIX, A20pUMM O0n-
JCeH npugodUms K OnpedeseHoMy pe3yapmmamy u 3deepuiams pabomy.
PesynbraToM MOXET OLITh YMCIO, HO MOXET GBITh H COODIICHHE O
TOM, YTO IIPH ONpeaeTeHHBIX JAaHHBIX 3aMaya pelleHHs He uMeeT. He-
JOMYCTHMBI OCTAHOBKH B CCpeAUHE ANTOPHTMA U3-32 HEBOIMOXKHOCTU
BEITIOJIHUTh KaKy10-TO oNepaLno, YIOMIHYTOe CBOHCTBO B TMTEpaTy-
pe No nporpaMMHPOBaHHIO HA3EIBAKOT Pe3yIbTaTHBHOCTRIO alTOPHUTMa
(B moOGOM cayuae ROMXeH GBITL NOAYYEH KAKOR-TO pe3ynbTar).

Yro6bl NOCTPOMTh YHHBEPCAABHBIN alrOpHUTM, CHavana Tpebyercsa
TIIATEABHO NPOAHAMH3HPOBaTh MATEMATHYECKOE COIEPXKAaHHE 3a0aYH.

r 4
/sHe'r nememey |xl = (b )/ (2a)|
v

HBX KOpHeii»

/«Jlloﬁoe x»/ZcHe'r peLeHuiis/
| l | [x2:=(6—d)/(2)]

B

L |

Puc. 3
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PellleHMe ypaBHEHHA 3aBHCHT OT 3HaYeHHI K03(dULIHEHTOB a, &,
¢. BoT aHanmu3 paccMOTpeHHOH BHIILE 3aAa4H (OTPAHINYMBAEMCSA TOJIBKO
MMOMCKOM BCILECTBEHHBIX KOpHe):

ecnmma=290, 6=0, ¢ =0, T0o 100oe x — pellleHNe YpaBHEHNRS,

ecnu a =0, b =0, c* 0, To ypasHeuHe NeACTBHTENBHBIX pellieHHH
HE HMEET;

ecnn ¢ = 0, b+ 0, To 310 NMHEHHOE YPaBHEHHE, KOTOpOoe MMEeeT
OIHO pelleHue x = —¢/b;

ccma a2 0 u d= 8 - dacz 0, TO ypasHeHRE NMeET [iBa BEIIECTBEH-
HBIX KOPHA (QOPMYNEI MpHBeacHE! BBILLIE);

cecnu a =0 1 d < 0, To ypaBHCHHE He HMEET BEICCTBEHHBIX KOPHEH.

Brok-cxeMa anropHTMa npuBelieHa Ha pHc. 3.

ITOT Xe a/iTOPUTM Ha aiTOPUTMHYECKOM SI3BIKE:

anr KOpHM KBAJPATHOI'O YpaBHEeHMA
mew a,b,c,d, x1,x2
Ha4 BBOO a,b,c
ecnn a=0
70 ecnmu b=0
70 ecux c=0
70 BHBEOL «JIwGoe X — peumeHUe»
Hiave BHBOI «HeT pewennit»
b5 -]
uHage x:=-c¢/b
BHBOZ X
xR
uHawe d:=b?-4dac
ecmn d<0
To BHBOA «HeT BeNecCTBEeHHHX KOpHEehy
unave xl:=(-b+vJd )/ (2a);:x2:=(-b-Jd )/ (22)
BHBOA «Xl=»,xl, «x2=»,x2
B
B
XOH
B 3TOM anropHTMe MHOIOKPaTHO UCTIONb3OBAHA CMIPYKMYPHAR KO-
Manoa eemsaenun, OSH.EHﬁ BHI KOMaHAbI BETRIeHUS B OJ0K-CXeMax i
Ha aATOPHTMUYCCKOM A3LIKE CJICJIYIOH.lHﬁ:

fa Her ecmu ycnoene
TS cepua 1

b 4 ¥

cepun 1 E“IE ::a'ze cepua 2
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Brauane npopepsaerca ycaoaue (BEIMHCIACTCA OTHOWIEHHE, JIOTHIECKOE
BBIpaXcHue), ECM YCIOBHE HCTHHHO, TO BEITIONHAETCA cepust | — nocne-~
NOBATEJILHOCTE KOMAHI, HA KOTOPYIO YKa3bIBAeT CTPEIKA ¢ HAINITHCHIO
«lla» (NONOXHUTENbHAA BETBb). B NPOTHBHOM CITyuae BHIMONHACTCS cepus 2
(oTpuuarencHasn geTeb). B Afl yenoBHe 3aMUCLIBACTCA NOCNE CTyXeGHOrO
CNOBA €/, ITONOXKHTENbHAS BETBb — TTOCHIE C/10B2 Te, OTPHLIATENbHAST —
nocne crosa uMave. BYKBBI kB 0603HAYAIOT KOHELL BETRICHHS.

EctiH Ha peTBax OMHOrO BETBJICHUS CONEPXATCH ApYrie BeTRIeHU,
TO TaKOI ANrOPUTM HMCET CTPYKTYPY erodicertuix semenenuti, UMeHHO
TaKylO CTPYKTYPY UMEeET anropuT™ «KOPHH KBaZpaTHOro ypaBHeHUs»,

PaccMoTpuM cAEAYIOLYIO 337aYY: A2aHO LHeJIoe TONOXKUTEbHOE Unc-
7o n. TpeGyerca BEMHCITHTE 4! (#-hakTopHuan). BcnoMHUM ofpeneneHue
dakropuana:

o= 1, ecnu 1 = Q;
T1-2..m, eemnz21.

Ha puc. 4 npuBeaeHa Gnok-cxemMa anroput™a. B HeM HCIOMBIYIOTCA
Tpu NepeMeHHBIE LICJIOTO THNA: # — apIYMEHT; i — MpOMEXYTOUHas
nepemeHHan, F — peayasrar. g NpoBepKH IMpaBHABHOCTH ANTOPUT-
Ma MOCTPOEHA TpacCHpPOBOYHAA TaOmnua. B Takoit Tabauile 11 KOHK-

Wlar | » F i | Ycnobue
1 3
2 1
3 {
4 1<3, na
5 1
6 2
7 2<3, na
8 2
9 3
10 3%3, pa
11 6
Brsoa F 12 4
13 4<3, Her
_Konen > 14 BBBOR

Puc. 4
16



PETHBIX 3HAYEHHUH MCXOAKBIX AAHHBIX T10 IAraM NPOCTEXHBaeTC M3-
MeHEeHHE NepeMEHHBIX, EXOMAIIHX B aNropHTM. JlaHHag Tabavua co-
cTaB/IeHa IS ciiydas # = 3,

TpaccHpoBKa AOKa3biBacT MPaBWILHOCTE anropuTMa. Teneps 3anu-
1EM 3TOT AATOPUTM Ha aNTOPUTMHYECKOM S3BIKE.

anr daxTopHan

en n,i,F
®ag BEOO N
t=1;1i:=1
noxa i<n, OOBTOPATE
HO F:=F*i
ji=i+1
K
BHBOR F
KOHR

DT0T AMMOPHTM UMEET LIMKAWYECKYIO CTPYKTYpY. B anropimMe Hcrions-
30BAHA CTPYKTYpHasd KOMaHIa UMKA-TIOKA, WIH LMK ¢ MPEAYCAOBHEM.
QOOwiHit BHA XOMaBObH DHKA-NoXA B G10K-CcXeMax ¥ B A chrenyiomif:

noxa yCrOBHE, NOBTOPATE

Het HL
o8le

Ja K,

| cepus |
—

BoinosHcHWE cepuH KoMaHA (Tena UUKIa) NOBTOpAeTCs, MoK ye-
JIOBHE LIMKIA MCTHHHO., KOrla ycnoBHE CTAHOBWTCS JIOXKHHM, LMK
3aKaHJYHBaET BBHITIONHeHHe, ClyxebHble ¢I0Ba WU H KN 0003HAYaloT
Hayaio HKIA H KOHEL IHKIA COOTBETCTREHHO.

I[IMKT ¢ mpenycioBHeM — 3TO OCHOBHAs, HO HE €OWHCTBEHHAA
¢opMa opraHH3alHH UHKIHYECKUX aNTOPHTMOB. JpyTUM BapHAKTOM
ARIAETCA LMK C MOCTYCJAOBHEM. BepHemcs K anToOpuUTMY pelreHus
KBAJPpaTHOTO YPAaBHEHHA., K HEMY MOXHO MONOHTH ¢ TaKoil NMO3HIIHH:
eci ¢ =1{), TO 3TO YXe He KBaJApaTHOe YpaBHEHUE U €rC MOXHO He
paccMaTpHBaTh. B Takom ciaydyae GydeM cUMHTaTh, YTO NOJAL3CBATEND
omubCA TIPU BBOAE JAHHBIX, H CASAYET MPEANOXHTE €MY OBTOPHTH
BBOA. VHaye rosops, B aNTOpHTME OYAET NpelycMOTPeH KOHTPOJIL 0O-
CTOBEPHOCTH MCXOMHBIX AAHHBIX ¢ MpedocTaBleHHeM IMOMb30BATENI0
BO3MOXHOCTH NCTIpaBHTh OINGKY. Hanuune Takoro KOHTpoJd — elie
ONMH TIPH3HAK XOPOWIETO KAaYeCTRa MPOTPAMMEL,
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anr ksampaTHOe
YPaBHeHKe
mem a,b,c,d,x1l,x2
HaY
NOBTOPATH
BBOM a,b.cC
no a%l
' d:=b%~4ac
ecmn d=0
T0 x1:=(—b+-\/a]/ (2a)
x2:=(~b-+d )/ (2a)

BHBON x1,x2
' + HHaue
«Her pcmecTnei-, 'xl:=(—b+\u'3)/(20)| BHBON «Her
HEIX, KOPHCI» 1 BeUleCTReHHHENY
KOPpHEM»
[R=coayea] . *F
XOH

B ofweM BuUAC CTPYKTYPHas KOMaHJA WMEJ € NOCTYC/IOBHEM HIH
IHKJI — A0 NPEACTARMAETCA TaK:

NOETOPSATH
ceprus
A0 YCRoBue

3aeck HenonLayercs YoloBHE OKOHYaHM unkna. Korna oHo ctaHo-
BHUTCA MCTHHHBIM, LMK 3aKaHuYuBaeT pabory.

CoOCTaBHM aNTOPHTM pPCUICHHA cleayrolleil 3agaqiu: JaHEl IBa Ha-
TypanbHEIX uncia M u N. TpebyeTcd BEMHCANTD HX HanGonplivit ob-
it genprens — HOI(M, N).

D74 3a0a4a pellacTca ¢ MOMOLIBIO MeToNAa, H3BECTHOTO NOA Ha3Ba-
HUeM anropHT™a Epxnuaa. Ero uiest ocHOBaHa Ha TOM CBOHCTBE, YTO
ecim M > N, o HOL(M, N) = HOA (M — N, N). lonpobyiite caMo-
CTOSTENBHO JOKA3aTh 3TO cBojicrBo. Jpyroil ¢axT, nexaimit 8 ccHOBe
anropvitMa, TpisianeH — HOI (M, M) = M. ina «pyaHOro» BEIMONHE-
HH$I 3TOT AATOPHTM MOXHO ONHCaTh B GOpMe CHEAYIOICH HHCTPYKLIMH:

1. EcnM 4Hcia paBHBI, TO B3fITh WX OOlluec 3HAUEeHHE B Ka4yecTBe
OTBETA; B IPOTHBHOM CJIy4yae NMPOAOIKNTD BLIMIOAHEHNUE anroOpHUTMa.
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2. Onpenenuts GONBIIEE M3 YHCEN.

3. 3ameHUTDH GonBIliee UHCIO PA3HOCTHIO GONBINETO M MeHBINErO
3HAYCHUIL,

4. BepHyThcs K BHITOJHEHHIO NMYHKTA 1.

Bnox-cxeMa u anroput™ Ha A 6ynyT caenyolmuMHi:

anr Epxmnun
nen M, N
Haw seonm M, N
noxa M#N, nosTopaTe
HI ecaux M>N
o M:=M-N
nuage N:=N-M
b 4

KOH

AJNITOPHTM HUMEET CTPYKTYDPY HHKNA ¢ BAOXKEHHBIM BETRICHHEM,
MponcnaiiTe caMoCTOATENBHO TPAaCCHPOBKY 3TOTO AJNTOPUTMA I
cayvyas M = 18, N = 12. B peaynwsrate nonyuutess HOJM = 6, uro,
QYEBHAHO, BEPHO.

1.4. BcroMoraTenbHble ANTOPHTMBE H NPOLEKYPLI

B TeopMM aNropuTMOB H3BECTHO MOHATHE 8CHOMO2AMEAbHOZ0 all-
rOpHTMa. BCOMOraTeIbHEIM Ha3bIBAETCSl ANTOPHTM peLUeHUS He-
KOTOpOit MoA3agaud U3 OCHOBHOIM peliraeMoii 3amaun. B TaxoM ciy-
qyae aJdrOpUTM pelieHHsT MCXOAHOMH 3amaud HA3BIBAETCS OCHOGHLIM
aNrOPHUTMOM.

B xayecTBe npuMepa pacCMOTPHM CeAYIOLLYIO 3anauy: Tpebyetcs
COCTABMTD ANTOPUTM BEIYHCNEHUS cTeNMeHHON QYHKIIMH ¢ NeALM 1o~
KasaTeneM y = x*, rne k — nenoe uucno, x = 0. B anre6pe Takas pyHx-
LM OMpeAcncHa CACAYIOINM 06pa3oM:

1 n=0,
1

X" = - n(O,
X
x* n>0
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JIng maHHOM 3ama4M B KAYeCTBE NMOA3ANAYH MOXHO paCCMATPUBATH
BO3BEACHNE YHCNA B LENYIO TONOXKHTENBHYIO CTENCHB.

Vupreead, yro 1/x™" = (1/x)", 3anH1IeM OCHOBHO ANTOPUTM pe«
LIeHHA 3TOH 3aJa4H.

anr CreneHHasa byHxuus
uen n; seuw X,¥Y
Hay BBOI X,n
ecnu n=0
0 y:=l
uHade QCnuM n>Q
0 CTEIEHb(x,n,y)
uuaye CTENEHB(1l/x,-n,y)
KB
B
BHBOR ¥
XOH

3nech ABAXIB MPUCYTCTBYET KOMaHIa 00pallle HHs K BCIOMOTaTeb-
HOMY IMOPHTMY ¢ HMeHeM CTEINEHb. 3T0 aNfOPUTM BO3BEACHHS Be-
LeCTBEHHOTO OCHOBAHHA B LENYIO TONOXHTEALHYIO CTENCHb MYTEM
ero MHOTOKPATHOTO TIEpEMHOXEHHA. BeMHUIMHE, crosmue B cKoGKax
B KOMaHAe o0palleEUa K BCTIOMOTATEABHOMY aNrOPHTMY, HA3LIBAKT-
cAl haxmuveckumi napamempanis.

B yyeOHOM aNropHTMHYECKOM #3bIKe BCMIOMOTATENBHbIE ATOPUTME!
odopMAIOTCA B BiAE poleayp. 3anuiieM Ha AA npouenypy CTEINEHb.

nponenypa CTEJIEHE (sem a,nen k,mem z)
men i
HaAY z:=]; i:=]

noxa ik, nomTOPRTH

HU Z:mz*a

Lomid]

xQ

KOH

3aronoBoK BCNIOMOTATENBHONO aNTOPHTMa HAYKHACTCA CO CROBA «[IPO-
lueAypas, TIOCHe KOTOpOTro cheAyeT MMs MpoLenypsl U B cKobBkax —
CMUCOK (hopMaTbHBIX TapaMeTpoB. B 3TOM CIHCKe nepedHCAsIOTCA Te-
peMeHHBIE-apTYMEHTH ¥ TIepeMEHHbIC-PE3YbTATH ¢ YKA3aHHEM MX
THNOB, 3Aech @ ¥ k — GopManbHEIE MApaMETPH ~APTYMEHTH, T — Ma-
pameTp-pe3ynstat, CaegoBsarenbHo, Npoueaypa CTENEHE NMPOU3BO-
IWT BEIMHCIERUA o dopMyne z = a*. B ocHoBHOM anroputMe «CrTe-
nerHan GyHKIMA» obpallleKHe K Mpouciype MPOH3BOAUTCH MYTEM
YKa3aHHA €€ UMEHHM C MOCNEAYIONMM B CKOGKAX CIIMCKOM daxmiutec-
xux napameTpoB. Mexny dopManbHEIMH U akTHYECKUMH MapaMeT-
paMH NPOHEIYDBI AOKHB BEHIONHATECA CNEAYIolIHe MpaBia cooT-
BETCTBHA:
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* IO KOJIMYECTBY (CKONBKO (POPMANbHBIX, CTONEKO M (PAKTHYSCKHX
napaMeTpoB);

¢ MO NOCNSIOBATENLHOCTH (NepBOMY GOPMANBHOMY COOTBETCTBYET
nepBhIif paxTHYECKHI MapaMeTp, BTOPOMY — BTOpOi U T.4.);

* 110 THUIAM {TUNH COOTBETCTRYIOIWHUX GOPMANBHEX H GakKTHYeCKHX
napaMeTpoB JONXKHE! COBMANATDL).

DakTIrecKHe NapaMeTpH-apryMeHTH MOTYT ObITh BLpaXeHHAMM
COOTBCTCTBYIOLLETO THNA,

OO0palicHHe K NpoLelype HHHLHHNPYCT CICAYIOUIME ACHCTRHA:

1. 3HayeHUsA NApaMeTPOR-APIYMEHTOR PUCBANBAIOTCA COOTBETCTBY -
IOIIMM GOPMANBHEIM MTAPAMETPaM.

2. BoInonHALTCA TENO NpOUeAypH (KOMaHAM BHYTPH NPOLCAYPLI).

3. 3Ha"eHHKE pe3yNbTATa NEPEaacTCa COOTBETCTRYIOUIEMY (haKkTHYeC-
KOMY napaMeTpy, U NPOMCXOINT NEePeXoa K BHIMOMHEHHIO CIeAYIOLEi
KOMAHAHK OCHOBHOTO aTOPHTMA.

B npoueaype CTENEHEL HEeT KOMAaHI, BEOAA HCXOIHBIX NAHHLIX U BH-
BOOA pPe3yNbLTATOR. 3acch MPHUCBAMBAHMC HAYANLHBIX 3HAYUCHHIA apTy-
M¢HTaM (g, #) TIPOM3BOAHTCA Yepes Mepedavy napameTpoB-apryMeH-
TOB. A NIPUCBaMBaHHC pe3yJibTaTa mepeMcHHoi () NpOHCXONNT yepes
nepenavy napaMmerpa-pesyabrara (z). TakuM obpasoM, nepefava 3Ha-
YeHHH napaMeTpoB MpoOLCAYp — STO TPeTHil crmoco6 mpHcBRanBaHHs
(HapADy ¢ KoMaHACH NpHCBaMBaHHA M KOMaHIOM BEOHA).

HMcnonb3oBalue npoLeayp NO3BOASET CTPOUTD CIIOXHBIC alTOPHT-
MBI METOIOM HOCACO0BAMERtHOU Oemanu3ayui,

Ynpaxnuenus

1. JlaHe! AeXapTOBEI KOOPAWHATHI TPpeX BePILMH TPEYTOIbHHKA Ha IUIOC-
KocTi. COCTaBUTBL ANrOPUTM ONpeaeAcHUA IUTOLAAM TPEYTONbHHKA.,

2. JlaHa CKOpOCTb PakeThl IPH BEIXOAE 33 Mpafenbl aTMochephl 3eMiTH,
COCTaBUTb AITOPUTM OTpeENieNIeHHA TOrO, Kak OymeT ABMTaThCs paKkeTa
nocje BLIKAOUEHHA ABUrateneit. (HanoMHHM BeIMUHHB TpeX KOCMH-
yecKHx ckopocteit: 7,5 xm/c; 11,2 km/c; 16,4 xm/c.)

3. JJaHBI TPH NOAOXKHTSILHBX YHena. COCTABMTL ATOPHTM, onpele-
JSTIOLLUIL, MOTYT JIM OHK OBITh JJIMHAMH CTOPOH TPEYTOJIbHUKA.

4. TTycTb KOMIBIOTEP CNICCOOEH BBIMOMHATE TONLKO ABS apHGMETH-
YecKHe onepalii — CIoXeHHME M BEIYHTaHHe. COCTABHTEL alTOPUTMBI:

a) YMHOXEHMST ABYX LIeABbIX YHCEN;

6) LUEMOYHCACHHONO OCJICHHS OBYX “HCET;

B) TIONYUYEHHA OCTATKA OT LIEJIOUMCISHHOTO JeeHHs OBYX YUCEL.

5. ITocTponTh ANrOpNTM pelicHKs OUKBAAPATHOTO YPABHEHHS, HC-
NMONb3ysA KaK BCMOMOTATENLHBIM aNrOpUTM pelicHNS KBAApaTHOTO
YPaBHCHMA.

6. CocTaBuTh anroput™ HaxoxaeHHd HOJl Tpex HaTypanbHBIX YN~
CeJl, HCTIONB3YH BCIIOMOTATeNbHHI anropnTM HaxoxasHua HOJ aeyx
YHUCEI.
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I'JIABA 2. BBEAEHUE B A3bIKH ITPOIPAMMHPOBAHHA

2.1. Ucropus M kaaccHPUKAIMA A3LIKOB IPOrPAMMHDPOBAHHSA

A3BIK NpOrpaMMHUPOBAHHA — 3TC CNOCO0 3ANMCH NMPOTPaMM peliie-
HHSA PA3THYHBIX 3aKad Ha DBM B nowsTHolé aAng KoMnbloTepa gropme.
TIpoueccop KoMNBKTEPA HEMOCPEACTBCHHO MOHMMAET A3BIK MALIHH-
HbIx KoMatg, {TMK). ITporparme! Ha MK nporpaMMHCTB! NHCANH THLLB
JINA CaMBIX MEPBRIX JIAMMOBBIX MallMH — DBM neproro nokonchms,
Iporpammuposatiue Ha AMK — aeno HenpocToe. IlporpaMMucT Aon-
XeH 3HATh YHCNOBLIE KOABl BCeX MAIUMHHBIX KOMAHI, JOMXKEH CaM pac-
NpEACAATb NAMATH 1O KOMaHAK NPOrpaMMbl H JaHHBIC,

B 1950-x rr. nosiBAsiloTEA MEPBbIE CPEACTBA ABTOMATH3aLHH NPO-
rpaMMHpOBaHMA — A3bIKM ABTOKOAH. [To3nHee mng A3LIKOB 3TOro
YPOBHS CTANIO NPHMEHATLCA HA3BaHKe «AcceMONephbl», [TogBIeHIe S311-
KOB TUIa ABTOKOA-AceeMOiep 0GNerYiuno y9acTs nporpaMMucTos. Ile-
peMEHHbIE BEAW'HHBI CTANH H30GpaXaThCA CHMBOAHYCCKHMH HMe-
HaMHU. YHCNOBEIC KOIAbl onepallii 3aMeHHIHCL HA MHEMOHHUECCKHE
{cnoBecHHE) 0003HaYeHHS, KOTOPBIC Jielye 3amOMHKTE. H3BIK npo-
rpaMMHPOBAHKA CTa! NOHATHEC ANA YCNAOBEKA, HO MPH 3TOM yia-
JIHIES OT A3LIK2 MAlIHHHBIX KOMaHI. YToOB KOMNBIOTEP MOT UCMOMN-
HATH NPOrpaMMBl Ha ABTOKOIE, NOTpeGOBANCA CNcUHANBHBIA Tepe-
BOAYHK — TpPaHCAATOp. TpaHCAATOP — 3TO CHCTEMHasl MPOrpaMMa,
MepeBOAsias TeKCT NporpaMMB Ha ABTOKOAC B TeKCT IKBHBaJeHT-
Hoit nporpaMmel Ha SIMK.

KoMnbeloTep, OCHAMCHHBIH TPAHCHATOPOM ¢ ABTOKOAA, MOHHMAET
Astokof. B 3ToM cmyyac MOXHO rOBOpUTH O Ncepao-2BM (annaparypa
ILMOC TPAHCIBITOP ¢ ABTOKOAA), A3HKOM KOTOpPOH ABAAETCA ABTOKOA,
A3bikK THNA ABTOKOO-AccemOnep SABNAAOTCA MALIWHHO-OPHEHTHPO-
BAHHBIMH, T.€. OHW HACTPOSHE] HA CTPYKTYPY MAIIIMHHBIX KOMaHA KOH-
KpeTHOro KOMNbIOTEPA. PasHbie KOMNBIOTEPH ¢ PA3HBIMU THIIAMU MpPO-
LECCOpPOB HMEIOT pa3HHil AccemGnep. S3EIKY NporpaMMUpOBaHUs BhI-
cokoro ypoBHA (AT1BY) senmores MaLIMHHO-HE3aBUCHMBIMH A3EIKAMH,
Onya M Ta Xe nperpaMMa Ha TAKOM fA3bKe MOXeT OMTh BHITONHEHA Ha
3BM pa3HBLIX THIIOB, OCHAUICHHBIX COOTBETCTBYIOLIUM TPAHCIATOPOM,
®opma zanucH nporpamM Ha ATIBY no cpasHeHHIO ¢ ABTOKOAOM
eie GMMXe K TpaOHLMOHHOIT MaTeMaTHueckoit ¢opMe, K eCTeCTBeH-
HOMY A3BIKY. OucHB CKOPO BH YBHIOHWTE, 4TO, HANpPUMEp, Ha A3GIKe
[Tackanb OHA NOYTH TAKad X¢, KAK Ha LIKOJABHOM AJNTOpHTMHYCCKOM
asbike. ATIBY serko usyvaloTcs, Xxopowo NOAIepXUBAIOT CTPYKTYp-
HYIO METOOMKY NpOrPaMMHPOBAHHA.
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TlepBHMH NMONYNSIPHBEIMU A3BIKAMH BHICOKOTO YPOBHS, NOSBUBLLK- -
muca B 1950-x rr., 6vuir DoprtpaH, KobGon (s CILIA) w Anron (B
Espone). A3biku QopTpaH W Anron GBITH OPUCHTHPOBAHH Ha Hayy-
HO-TEXHH4YECKHWE pacyeThl MaTcMATHYECKOTO Xapaxrepa. Koboa — A3kK
A nporpaMMHPOBAHUS 3KOHOMUYECKHX 3813y, B Kobone 1o cpabHe-
HHUIO ¢ JABYMS APYTHMMH Ha3BaHHBIMH SI3HIKAMH ciabee pa3BUTbI Mare-
MaTHYeCKHe CPENCTBA, HO 3aTO XOPOUIC Pa3BUTH CpelcTBa 00paboTKH
TEKCTOB, OPraHW3alvsA BEIBOAA NaHHBIX B dopme TpebyeMoro moky-
meHTa. JIna neppoix AITBY npenMeTHan opHeHTaUKA 3HKOB ObUIA Xa-
pakTepHOH YyepTOM.

Bonpuioe KOMWUECTBO A3IBIKOB MPOrpaMMHUpPOBAHUS NOSBWIOCH B
1960 —1970-x rT. A 3a BCio Heropvio DBM ux 6o cosmano 6once
THicsIy, Ho pacnpocTpanuincs, BHAEPXKANU UCNIBITAHHE BPEMCHEM He-
MHorue. B 1965 r. B lapTMyTCKOM YHHBEPCHTETe 6LU1 pa3paboTaH A3BIK
Beiicuk. I1o 3aMBICly aBTOPOB 9T0 NPOCTON A3LIK, JICTKO H3Y4aeMEL,
npeaHazHaYeHHEIH I NTPOrpaMMUPOBaHUS HECAOXHEIX PACYETHBIX 3a-
Aau. HawbGoneliee pacnpoctpaHeHne BelicHK monyunn Ha MUkpoDBM
H NepCOHABHLIX KoMMNBIoTepaX. Ha HEKOTOPBIX MOAENSX LUIKOMBHEIX KOM-
NBIOTEPOB APOTPAMMHPORATh MOXHO TONBKO Ha Beiichke. Onnaxo befi-
CHK — HECTPYKTYPHBIH S13bIK, H NOTOMY OH IUIOXO MTOAXONMT UTA 00y~
YeHUS KAYeCTBCHHOMY NPOTPaMMHPOBAHHIO. CripaBeNIHBOCTH PAlH Clic-
OyeT 3aMeTHTb, YTO nocneaHue Bepcun belickka mns TIK (Hanpumep,
QBasic) ctanu Goee CTPYKTYpHBIME M 110 CBOMM H3006pa3uTeNbHBIM
BO3MOXHOCTAM NPHOTHXAKOTCA K TAKHM A3BIKaM, Kak [Tackans.

B 3noxy DBM Tperbero noKoAcHH: MOy GOMBbLIOE pacipocTpa-~
HeHue A3biK PL/1 (Program Language One), paspaboTaHHBIH dupMoit
IBM. D10 6b11 nepBBI# A3LIK, NPETEHIOBABIINHIT HA YHUBEPCATLHOCTD,
T.2. Ha BO3MOXHOCTb peumaTh nAjo0bIe 3a0ayy; BEIMHCIUTENbHBE, 00pa-
60TKM TeKCTOB, HaKOIUIEHUs M noucka UHGpopmauuu. OaHako PL/1
0Ka3ancs CNULIKOM CIOXHBIM T3siKoM. Jist MaumH Tuna IBM 360/370
TPAHCAATOP ¢ HETO HE MOT CYMTAaTLCS ONTHMAaNbHBLIM, COACPXAN DN
HEBLISBNEHHEIX oWKbok. Ha DBM 1iacca MMHH W MUKPO OH BOoOLIe
HE NOJMyYMA pacnpoctpaieHuA, ONHako TeHASHUMSI K YHMBepCanusa-
LIMH S13BIKOB OKazanachk nepcneKTuBHOM. CTapbie A3bIKH GBUTH MOTep-
HHU3NPOBAHLI B YHUBEPCANbHBE BAPHAHTH — Anron-68, doprpaH-77.

3HaYHTENbHBIM COOBITHEM B UCTOPHH SI3LIKOB NPOTPAMMHPOBAHHS
cTano coananMe B 1971 r. s3pika [Tackans. Ero asTop — 1uBeifiapekumii
npogeccop H.Bupr - paspaGarsiean Ilackane Kak y4eOHBI A3LIK
CTPYKTYPHOTO MPOrpaMMHpPOBaHHA.

HauGonewuii yenex B pacnpocTpaHeHUM 3TOIO A3bKa ofecnedunu
nepcoHanbHbie KOMNblOTepH. Oupma Borland International, Inc (CIIIA)
paspabotana cucreMy nporpaMmupoBaHusa Typ6o IMackans gas TIK.
Typ6o IMackans — 3TO He TOJBKO A3LIK K TPAHCHATOP € HETO, HO el
H OfepallHoHHasa oborroyka, ofecrievynBaloliag NonL30BATENO YROO-
cTeo paGoTH. TypSo ITackans BeiLUCH 332 paMKH y4eGHOTO NpenHa3Ha-
YEHHUS M CTall SA3LIKOM Mpo¢eCCHOHANBHONG MPOTPaMMHPOBAHHUSA ¢
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YHHBCPCANBHEIMH BO3MOXHOCTAMM. TpaHcagrop ¢ TypGo ITackans
Mo ONTHMANBHOCTH CO3gaBacMHX HM NporpaMM OiH30K HamGonce
yAaYHOMY B 3TOM OTHOLUEHHH TPAHCAATOPY — TpaHciaaropy ¢ Pop-
TpaHa. B ciwiIy Ha3BaHHBIX AOCTOMHCTB [TacKkaib cTan OCHOBOI MHOTHX
COBPEMEHHEBIX A3LIKOB NMpPOTPpaMMHPOBAHMA, HaNpHMeEpP, TAaKMX Kak
Aza, Monyna-2 u ap.

S3sk mporpaMMuponalus CH (aHrnuiickoe HalpaHHe — () co-
3JaBaNiCsl KaK MHCTPYMCHTANbHBIA A3bIK Aj1s1 pa3paGoTKH ofepalHoH-
HBIX CHCTEM, TPAHCAATOPOB, 6a3 JAHHBIX H APYTHX CUCTEMHEIX H TIPH-
KIaIHBIX nporpaMM. Tak xe kak H IMackank, CH — 3TO A3HIK CTPYK-
TYPHONO NpPOrpaMMHpOBAHUY, HO, B oTauume oT [lackansg, B HeMm
3aJIOXEHB BO3MOXHOCTH HEMOCPEACTBEHHOTO O0pallieHHUs K HCKOTO-
PBIM MAlMHHBIM KOMAHAAM, K ONpeaecHHBIM YJacTXaM MaMATH KOM-
nblotepa, JanbHeituee passutiie Cu NpUBENO K CO3NAHMIO A3bIKa 00BEK-
THO-OPUEHTHPOBAHHOTO NporpaMMHpoBanusa CH++.

Monyna-2 — 310 ewe OAMH A3BIK, NpexnoxeHHbIt H.BupToM, ocHO-
BaHHsIH Ha s3kike IMackanb W copepxamiuil cpencTsa WIS CO3AAHUSA
GONBLIINX MPOTPAMM.

OBM Oyaywero, nAToro NMOKOJAeHHA HA3BBAIOT MAlHAMH <HC-
KYCCTBEHHOTO HHTeJUIeKTas. Ho NpOTOTUNEI AA3BIKOB A1 3THX MAalHH
GBUIM COSNAHH CYLIECTBEHHO paHbliie HX QH3HYECKOTO MOARICHHA, JT0
A3bkH JIVICIT u IMponor.

JIUCII nosizunca B 1965 r. A3uk JIMCIT ocHOBaH Ha MOHATHH pe-
KYPCHBHO ONpeneAeHHHX GYHKIMIA. A MOCKONBKY A0OKa3aHO, YTO JIo-
0oii anropuT™M MOXET GBITH OMTHCAH ¢ TTOMOHIBIO HEKOTOpOTe HaGopa
peKypcHBHBIX yHKuMHA, To JIUCII, no cyTH, ABNACTCH YHHBEPCATb-
HEIM s13piKoM. C ero noMowkio Ha 2BM MOXHO MORENUpPOBaTh 1OCTA-
TOYHO CJIOXKHBIC MPOUECCH, B YACTHOCTH MHTEUICKTYANBHYIO ACATENb-
HOCTL JIIOREH.

Savik ITponor paspafotaH Bo @paHuuu B 1972 r. TakkKe s pete-
HUA NpoGIeMBl «HCKYCCTBEHHOIO MHTE/LIEKTas, JIpoior MO3BONSAET B
(opManEHOM BYIE OMUCHIBATL PA3NYHLIE YTEEPXKOCHHS, HOTHKY pac-
cyxaeHuit H 3acTasnser S3BM gapaTe OTBEeTEL Ha 33 aHHHE BOMPOCHL,

Peanu3oBath TOT WK MHOI S3bIK MTpOorpaMMHpoBaHHs Ha 2BM —
STO 3HAYMUT CO3AAThH TPAHCIATOP ¢ 3TOTC fA3BIKAa WIS JaHHOH SBM.
CyiceTBy1oT B2 MPUHLHIHAMLHO PA3THYHBIX METOAA TPAHCAALMH. OHH
Ha3LIBAIOTCS COOTBETCTBEHHO KoMnuaauua v urmepnpemauus. Jinsa oGbac-
HEHMS1 HX PATHYHA MOXHO TIPEIVTOXHTE CAEAYIOWLYIO AHAJIOTUIO: IEK-
TOpP AOMXKEH BEICTYIIUTD MEpel ayAuTOPHEl Ha HE3HAKOMOM & A3bIKe,
IepeBon MOXHO OPraHU30BATE IBYMA COCOGAMM:

e« MONHEIH NpeABapUTENbHLIM MTepeBOl — NEKTOP 3apaHee Mmepela-
€T TEKCT BHICTYITICHHA MEPEBOAYHKY, TOT 3aNTHCHIBACT MICPSBOI, Pa3-
MHOXAa€ET €70 H pa3fiacT CAylWaTeNaM (TToCie Yero IEKTOp MOXET U He
BHCTYNATH);

¢ CHHXpPOHHHI nepenol — NeKTOp YMTAaeT AOKNAN, NMEpEBOIYHK
OMHOBPEMEHHO ¢ HUM CJIOBO B CIOBO NEPEBOANT BHICTYINIEHHE,
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KoMnungius sIBaseTcs aHaoroM MOJHOIO NMpeIBAPHTEABHOTO Tie-
PEBOJIA; HHTEPNPETALIMA — AHANOTOM CUHXPOHHOTO Mepesoga. TpaHc-
jaTop, paSoTalowyil MO MPUHUMITY KOMIWISLUHHW, Ha3HIBAeTCH KOM-
MWIATOPOM, TPaHCHATOP, paboraliolii METOAOM HHTepIpeTalny, —
MHTEPIPETATOPOM.

Ipu xoMmuasUKY B maMsTh IBM 3arpyxaercs nporpaMMa-kom-
nuasTop. OHA BOCTIPHHKMAET TEKCT MporpaMMel Ha ATIBY kak uexon-
HY10 WH(opMario. Iocne 3aBepLieHIA KOMIOWISILMM TIOTYYAETCs NPO-
rpaMMa Ha f3blKe MalUMHHBIX KOMAHE. 3aTeM B MMAMATH OCTAETCS TONb-
ko mporpamma Ha SIMK, Kotopas BHNOAHAETCH, H NMOMYYalOTCH
TpeOyeMBbIE pe3yAbTATHL

HHTepniperaTop B TesleHHe BCCTO BpeMEHH paGoTH MporpaMMEl Ha-
XOAWTCS RO BHYTpeHHei mamaTH. B O3V noMemaeTcs 1 nporpaMma Ha
ATIBY. NHTennpeTaTop B MOCAEIOBATENIBHOCTH BHITIONHEHKS ANTOPHTMA
«{HTACT» OYepedHoit oMepaTop NPOrpaMMHEl, ITEPEBOIANT ¢ro B KOMaH-
JIbI M TYT € BAIMOIHAET 3TH KOMAHIL. 3aTEM HEePCXOAHT K IEPEBORY
BBITMIOJTHCHUIO CAEAYIOWero oneparopa. [IpH 2ToM peaynbTaTh Mpeibi-
IYIIHX TICPEBOAOD B NAMATH He COXPaHAOTCA. [TpH NMOBTOPHOM BEHI-
NOMHEHHH ONHO M TOH Xe KOMaHIOLI OHa CHOBa DyReT TPaHCAMPO-
paTheA. [Ipu KOMIMWIALIMM MCTIONHEHHUE NTPOrpaMMbl pa30uBaercs Ha
JBa 3Tarna: TPAaHCASUWIO W BRINOAHEHMC. IIPH MHTeprpeTalMM, mo-
CKOJIbKY TPAHCNSLIMA ¥ BHINOJMIHEHHME COBMEIEHBI, TpoTpaMMa Ha 3BM
TTPOXOAUT B OXUH 3Tarl. OAHAKC OTKOMITMAHPOBAHHAA NPOTPAMMA BBI-
TIONHRETCS GBICTPee, YyeM HHTepnpeTHpyemas. [ToaToMy HCNONB30OBA-
HHE KOMIWATOPOB yAoOHee A1 60nbIIMX NPOrpaMM, Tpedylolmx 6bl-
cTporo cueta. TIporpammbl Ha IMackane, Cu, QoprpaHe Beerna KOM-
NWIMPYIOTCA. BelicHK Yallle BCero peanM3oRaH Yepe3 MHTEPIPeTaTop.

2.2. CTpyxTypa H cnocodbl ONUCAHHA A3BIKOB
NPOrpaMMHPOBAHHSA BLICOKOTO YPOBHA

Bo BeskoM A3bIKe IpOrpaMMHEpOBAHHA OTIpeAeHeHB CTIOCOOH opra-
HH3AUMK JaHHBIX W ¢ITOCOO0B! OpralM3auMy NeficTBHIi Hal TaHHBIMH,
KpoMme Toro, CyLISCTBYET MOHATHE «3EMEHTH SA3bIKa», BKIIOYAIONISS
B ce0 MHOXECTBO CHMBOJIOB (andaBuT), IEKCEMBI M IPYTHC H300pa-
3HTENLHBIE CpelCTRa A3BIKA MporpaMMuporaHua. HecMoTps Ha pasHo-
00pa3ue YKa3aHHBIX S3BKOB, UX H3YUeHHE NPOUCXOMHT NPHOMH3HTEND-
HO O OXHOI cXeme. ITO CBA3aHC ¢ OOMHOCTLIO CTPYKTYPH PadfiMy-
HBHIX A3BIKOB TMPOTPAMMHpPOBAaHMSA BbICOKOrO YPOBHS, KOTOpas
CXeMaTHYECKH OTPAXEHA Ha pHC. 5.

Hanoxenue sabikoB INackans ¥ Cu B JaHHOM y4eGHOM rocobuu
OyIeT COOTBETCTBOBATL ATOM CXEME,

Hago ckazarth, YTO B M3YMEHHH ECTECTBEHHBIX A3BIKOB K A3LIKOB
MPOTPaMMHPOBAHHS €CTh CXOIOHbIE MOMeHTH, Bo-mepBHX, Ana Toro
YTOOB YKTAaTh H MUCATh Ha HHOCTPAHHOM S3LIKe, HY>XKHO 3HATh aagha-
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S[3BIK MpOrpaMMHpOEAHHA

| |
Oprannzauns aeticremit
\ FaHM HHIX
DneMeHTh! A3BIKA B————— Opraunzauns AaH
1 I
AndaByT, JEKCEMEL, BBoz-BriBog O6paGoTia Txnu
cunTaKeue, obopmncame! | naHuux, pabora| |°P2 oo | [ cTpyrTYDHE
NPOrPAMMEL ¢ dakinamn AatH AAHHLIX |
] }
Onepamym Oneparops: OprauH3aums |
H BoipaxeHHa | | — mpucsaBanuA| (W wecnone3oBanue
— BETRHEHHS noanporpamMmM |
— LHKAa H Ap.
Puc.5

e{m 3TOro A3HKA. Bo-Brophix, clieoyer 3HATE NMPaBOMHUCAHWE CJIOB H
NIpaBHAA 3alHCH MPEANOKCHHI, T.€. TO, MTO HASLIBACTCA CURIMGKCUCOM
A3bIKA. B-TperhuxX, BaXKHO NOHWMATB CMBICI CJIOB W ¢hpa3, Yrobbl adeK-
BATHO pearHpoBaTh Ha HUX: BEAbL U3 TPAMOTHO HalMCAHHHX CJIOB MOXEO
COCTABHTE aGCOMIOTHO GeceMBICTIEHHYIO dpasy. Hanpumep, B canone ca-
MOJIETA 3aCBETHIOCE Tabsio, Ha KOTOpOM HamucaHo: Fasten belts! (Flpn-
CTerHUTe peMHHM!). 3Han NMpaBWAa YTEHHA AHTAMIHACKOrO A3LIKA, BH, K
3aBHCTH COCENA, MPAaBWILHO MpOYUTacTe 3Ty ¢pasy. OnHako cMBIC ee
BaM MOXeT ObITb HEMOHATEH, U TIO3TOMY COCTBCTCTBYIOUIMX Acicrnuii
BbI He TIPEATpUMeETE, 32 YTO MOMYYHTE 3aMeYaHHE OT CTIoApAecChl. CMBIC-
JIOBOE CONepXKAHKE S3LIKOBOH KOHCTPYKIMH HA3bIBACTCS CeMAHMUKOL.

Bceaxuit 36K NporpaMMHPOBAHHSA HMCET TPH OCHOBHEIE COCTABS-
IOWHe: aahagum, CUNMAKCHC W CEMARMUKY.

CobnroneHHe MpaBun B A3LIKe HPOTpaMMHPOBAHHS JOMXKHO OLITh
Gonee crporuM, YeM B PA3rOBOPHOM S3HKe., YesnoBeuccKas pevs co-
JEDXHT 3HAYUTENBHOE KONHMECTBO N3OHTOUHOM MHpopMauyy. He pac-
CJILILIAB KAKOE-TO CJIOBO, MOXHO MTOHATE CMLICH Ppasm B uenoM. Cay-
UIAXOIHA WAKM YHTAIIHA YEIOBEK MOXET N0gyMark, JONONIHUTh, He-
NpaBUTh OWHOKY B BOCIPUHHMAEMOM TEKCTE.

KoMrmbioTep Xe — aBTOMAT, BOCTIPHHHMAIOWHH Bce «Bcepbess. B
TEKCTaX [MporpaMM Her H3DBITOYHOCTH, KOMIBIOTEP caM HE HCMpPABUT
Jaxe ouepHgHOM (C TOYKH 3PEHHMSA YCNOBeKa) oMOKU. OH MoXeT
JIMIUE YKA3aTh HA MECTO, KOTOPOE «He MOHAI», U BEIBECTH 3aMedaHHe
O TIpeAnoaaraeMoM xapakrepe oWHGKH, UCnpaBUTh Xe owmbKy 1o7-
XEeH NPOrpaMMHCT.

Jns onucaHHA CHHTaAKCHCAa S3bIKA NPpOTPAMMHPOBAHHS TOXE HY-
3eH Kakoli-To A3bIK, B 3TOM cnydac pedb HIET O Memanszbike («HaTh-
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g3HKE»), NpeIHA3HAYCHHOM AN ONHUCAHHA ApyruX A3bKoB. HanGo-
nee pacrpocTpaHeHHBIMH METad3KaMH B JIHTepaType NMo Mporpam-
MHUPOBAHMIO ABNAIOTCA MCTANUHTBHCTHYCCKHE ¢hopmyast Bexyca—
Haypa (a361k BH®) U cunmaxcuveckue duazpammsi. B nanpHeieM
MH Yalle Becero 6yaeM HCIOMB30BATh A3HK CHHTAKCHUYECKHX THAT-
paMM. OHK Goslee HamIAOHBI, Jierye BOCMPUHHMAOTCA. B HEKOTOpHIX
chaydanax ana yaobcTea ME 6yaeMm o6pawmaThcd K OTACABHBIM 2J1¢-
MeHTaM si3pika BH®,

B BH® Bcakoe CHHTAKCHYECKOE MTOHATHE OMHCHIBAETCA B BUAe (hop-
MYABL, COCTOSALLEH W3 nmpaBoil U Nepoil YacTH, cOeANHEHHLIX 3HAKOM
2=, CMBIC] KOTOPOTO SKBHBANCHTEH CNOBAM «MQ ONMPEALNEHNIO eCTh»,
Crnepa OT 3HAKA ;= 3aUCBIBAcTCA UMS ONMPEnSNACMOro NOHATHA (Me-
TanepeMeHHas), KOTOPOe 3aKMiouaeTcsd B YINOBHE CKOOKHM < >, a B
TIpaBoil HACTH 3amHChIBa¢TCA GOpMyna WIH AnarpaMMa, onipeacsao-
wad BCe MHOXECTBO 3HA4YCHMI, KOTOPbIE MOXET NPUHHAMATE MeTamne-
peMeHHas,

CHHTaKCHC 93HKa OMMHCHIBACTCA NYTEM MTOCAEA0BATENEHOTO YCA0X-
HeHHs MOHATHIA: CHaYasa ONpeacasioTca npocteiiive (6asonnie), 3a-
TeM Bee Dostee CROXKHBIC, BKAIOYAIOUIHE B ce0R NpeaBRAYILAEe TOHATHA
B Ka4yeCTBe COCTARNAIOIINX.

B Taxoit nocneaoBaTCABHOCTH, OYEBHIHO, KOHEYHEIM ONpeaensic-
MBIM MOHATHEM JIOJDKHO OBITh TTOHATHE TTPOTPAMMEI.

B sanmucsx MetadopMyn NPUHATHI ONpeAeieHHBIe cornaiednda. Ha-
nphMep, dopmyna BH®, onpeacnsiomas NOHATHE «IBOUYHAA LHb-
pas, BHIVIAOUT CIeAYIOIIMM 00pazoM:

<ppoudHana uudppa>::=0|1
3Ha4yoK | 3KBHBANEHTEH CAOBY <«HJIH». DT0 ONpedeNeHHE MOXHO
TIPEACTABHT HA A3BIKE CHHTAKCHUYECKMX MarpamMm (pHC. 6).

<JIpowunan mmudpa>

v

o{0)
N
D
_/
Puc. 6

B amarpaMmax cTpesiKHM YKa3bBajoT Ha ITOCAEN0BATENBHOCTE pacto-
JIOXEHHS 3MEMEHTOB CHHTAKCHYECKOH KOHCTPYKIIMH, KPYXKaMH 06-
BOIATCS CHMBOJBI, TIPHCYTCTBYIOUIHE B KOHCTPYKIIMH.

TNoHAaTHe «ABOHYHBIH KOA» KAK HEHYCTYIO MTOCASIOBATEIEHOCTD IBO-
WIHBIX uudp BHO onMchiBaeT Tak:

<OBOMYHEIA XKOO>: :=<gBoudHas uMbppa> | <gpoMUHEN
KOO><IBOMWHasa uuppa>
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OnpeaeneHue, B KOTOPOM HEKOTOPOE TIOHATHE OTIPEICIAETCS CAMO
yepes cebsl, HA3HIBACTCA PeKyPCUBHLIM. Pelcypcnsnue onpeneneHus xa-
pakTepHH ang BH®,

CHUHTAaKCHYeCKAS ANarpaMMa JBOMMHOIO KOJA NPEICTaBNeHa Ha puc. 7.

<HpouyHbIl Xom>
— <JIBoMyKan Wadpa>——>»

Puc. 7

BoaspatHas crpenka o0G03HaYaeT BOIMOXHOCTh MHOTOKPATHOIO
noeropeHusa. OueBHIHO, YTO AHArpaMma Gonee HarnsaHa, yeM BHD.

CuHTaKcHYecKue quarpaMMel 66 BeeseHsl H. BaproM u Herions-
30BaHbl 7SI OTIMCAHUSA CO3NAHHOTO MM s3biKa IMackans. B cnexyioiem
pasgene, nocssileHHOM Ilackamo, MBl Takoke GYAeM TOAB3OBATHCS
CHHTAaKCHUYECKUMH AHarpaMMaMi, B nuTtepaTtype 1o s3siKy CH HCHONDb-
30BaHUE CHHTAKCHYECKHX AUArPaMM He IpUHATO. TlosToMy B 1. 4 Gy-
OET MPHMEHATHCA TPaXKLUHOHHBIMA AJ1S1 3TOrO A3BIKA Cocob ONMUCAHHA
IPAaBWI CHHTAKCHCA,



TJABA 3. IIPOTPAMMHPOBAHHUE HA ITACKAJNE

3.1. Ilepsoe 3nakomcTeo ¢ Ilackanem

Crpykrypa mporpammi: na Ilackane. ITo onpeaeneHKIO CTAHAAPTHO-
ro Tackans nporpaMma COCTOMT W3 3dz0f0exa TIPOTpaMMBl M meaq
nporpaMMul (6n10Ka), 33 KOTOPEIM CleyeT moy¥Kkq — NpPU3HaK KOHLA
nporpaMMEl. B cBOI0 ouepenb, OMOK COACPKUT pa’aensl onucanuti v
pasen onepamopoe.

Program <mma NpOTPaMMul>;

Label <pasnen MeTOK>;

Const <paspery KOHCTAHT>;

Type <pasmen THUOOB>;

Var <pasgpe)yl NepeMeHHHX>;

Procedure (Function) <pazpgesn OOAnpoDpaMM>;
Begin

<pasnen oneparopoB>

End.

Pasnmen onepatopop uMeeTca B moboil mporpaMMe H SABIAETCS Oc-
HOBHBM. IlpcaiuecTByOIKC pasiesitl HOCAT XapaKTep OMHUCAHWHA U He
Bee 0043aTeNFHO TIPUCYTCTEYIOT B KXAOH MporpaMmMe,

B TypGo ITackane, B OTIMYUC OT CTAHAAPTA, BO3MOXHO Cledylolice:

¢ OTCYTCTBHE 3ar0JIOBKA NMpOrpaMMBl;

e paznienHl Const, Type, Var, Label MOTYT ClIeNOBATH ADYT 3a
JpYTOM B TIO0OM TOPSAKE ¥ BCTPEYATHCS B pasgene ONUCaHUi CKONb-
KO YrogHO pas,

Ipumepnt mporpaMM. ¥Yxxe GmIJIO cKazaHO, yto Ilackann paspabaThi-
panca H.BupToM Kak yueOHHIt s3plK. OCHOBHOI NpHHUMI, 3aM0-
XeHHEI! B HeM, — 3TO MOAIEPXKa CTPYKTYPHOU METOAMKH INpo-
rPAMMUBPOBAHHUA. JTOT Xe NMPHHUMN JIEKUT B OCHOBE NCEBROKOIA,
KOTOpbIit MBI 30€Ch HA3BIBACM ANrOpHTMUUYEcKUM g3bikoM (Af). Tlo
CYTH 1ena, pacxoxacHue Mexay A5l u Tlackanem 3aknioyaeTcs B cheny-
wuieM: Al — pyccKosi3bIYHEL, TTacKalk — aHMIOA3HYHEIL, CHHTAK-
cuc [Tackana onpeaeneH ¢cTpOro W OAHO3HAYHO B OTAWYKE OT CpaBHU-
TeNbHO CBOBOMNHOrO CHHTAKCHCa Af.

3anuck nporpaMMel Ha Ilackane moxoxa Ha aHIMHACKHI NCpenox
AITOPHTMA, 3aITHCAHHOTO Ha ANTOPHTMHYECKOM A3nKe. CpaBHKTE at-
TOPWTM JE/NEHKA TPOCThIX Apolcii, 3amucaHHBit Ha Afl, ¢ cOOTBeT-
cTBYIOLEH riporpaMMoii Ha TTackane.

29



anr peneHue upobeit; Program Division;

nen a,b,c,d,m,n; Var a,b,c,d,m,n: Integer;
uavw BBOop{a,b,c,d); Begin ReadLn{a,b,c,d):
m:=a*d; miea*d;
n:=b*c; n:=b*c;
BHEOZL {In, 1) WriteLn{m,n}
XOH ., End,

3nech HCIONB30OBAHO CNIEAYIOUICE PABEHCTBO!

a.c_ed
b'd b-c’

Jaxe He 3arnaapiBas B yacOHMK no Hackamo, B JaHHO#M nporpaMm-
M€ MOXHO BCC MOHATD. JINA 3TOro AOCTATOUHO 3HATH AHIIHACKMIA A3LIK,

3aronoBoK MporpaMMbl HAMWHAETCH CO CJIOBA Program (NpOrpaM-
Ma), 33 KOTOpBLIM CHEAYeT MPOHU3BOJNBLHOE HMS, TPHUAYMAaHHOE Mpo-
rpaMMHcTOM (division — penenne). Pasnen onmHCAHHS MepeMEeHHEBIX Ha-
yHHaeTca co cnoea Var (variables — nepeMeHHEIe), 3a KOTOPLIM CJle-
OYeT CIIMCOK MepeMeHHBIX. THI YKa3bIBacTCA TIOCHE ABOSTOMHS CIIOBOM
Integer — ucinlit. Hayamo W koHel pa3aeia OMepaTOpOB MpOrpaM-
MBI OTMEUaIOTCA CJIOBaMM Begin (Ha4ano) M End (KoHel). B koHIie
TIPOTPAMME] 00A3GMEAbHG CINAGUMCA MOYKA.

BBOA HCXOOHBIX AAHHBIX € KIABNATYPH MPOHIBOIUTCA C TOMOLIBIO
npouenypH ReadLn (read line — uutate cTpoky). Ha knaBuatype Ha-
6HpaIOT ueThIpe YHCIA, OTACAAEMbIE APYT OT Apyra npobenamMu, KoTo-
pBIC OTPaXAalTca CTpOKOH Ha skpaHe aucivies. Hocne HaGopa yncen
HaXXMMAKOT Ha KJIaBULIY BBOAA.

OnepaTtopsl IpUcBanBaHNA B [Tackalie 3aNMCHBAIOTCA TAK Xe, KaK
B Afl. 3Hak yMHoXeHWA — * (3Be3104YKa).

BuiBoa pe3ynbTaToOB HA PKpaH JHCINEA MPOU3BOAKUTCS C MMOMOLIbIO
poLeaypsl WriteLn (write line — nucaThk B CTPOKY). B paceMoTpeH-
HOM MpHMepe ABa LCBIX YHC/Ia /2 H # BEIBEAYTCS B CTPOYKY, Kypcop
Ha 3KpaHe mepefaeT B Hayano caenyoweit ceoGoaHOR” CTPOKH H pa-
60Ta mporpaMMBL 3aBEPLUIHTCA.

Hcobxoaumo ctporoe cobmioaeHue MpaBua NpPaBoOMMCAHUA {CHH-
TakcHca) nporpaMMbl. B uactHocTH, B ITackane o/IHO3HAYHO OMpele-
JIEHO HazHaueHWe 3HAKOB NYHKTyaUMH. Touka ¢ 3angaroif (; ) cTaBUTCH
B KOHIIE 3arojioBKa MporpaMMbi, B KOHLIE paifcia OMUCAHUA Tepe-
MEHHBIX, TIOCHe Kaxaoro onepartopa. Ilepea cnoBoM End TOUKY € 3a-
NATOI MOXHO He CTAaBHTEh. 3arATas (, ) ABISETCS pasfeNuTeNIeM 3Me-
MCHTOB BO BCCBO3MOXHBIX CITHCKAaX: CMIMCKE NEPeMCHHEIX B pazaene
ONKCAHNA, CIIMCKE BBOOWMBIX W BHIBOOMMBIX BETHUMH.

Crpornii CHHTaKCHC B A3BIKC TTPOrPAMMHPOBAHNA HEOOXOMHM TIPEX-
Qe BCEro sl TpaHc/AsTopa. TpaHCaaTop — 3T0 MporpaMMa, KoTopast HCrovl-
Hsercs opManbHO. ECiu, A0TycTHM, pazteMTesieM B CTUCKE MEPEMCH-
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HBIX AOJXHa OBITE 3anATas, To mMoboit apyroit 3Hak 6ymeT BoCIPUHU-
MaTbCa Kak omKOKa, EcnH TouKa ¢ 3anaToi SABAACTCA pasme/IHTeNIeM
ONEPATOPOB, TO TPAHCATOP B KAYECTRBE ONEPATOPa BOCHPUHHUMACT BCIO
YaCTh TEKCTA MPOTPAMMBI OT GHHOM TOUKY ¢ 3anaToit fo apyroii. Ecnu
B! 3a0BIJIH MOCTABHUTL 3TOT 3HAK MEXAY KAKMMW-TO ABYMS ONCpaTo-
paMi, TO TPAHCIATOp GyIeT NPUHHUMATh MX 32 ONMH, YTO HECH3OCKHO
NpUBEIET K ouIndKe,

OcrosHoe Ha3HAMeHIe CURMAKCURECKUX npasua — npudams odHo3nax-
HoHE CMBICA A3BIK0GHIM KoncmpyKiussM. ECNTA KaKas-TO KOHCTPYKLMS MO~
XeT TPaKTOBaThkCH NBYCMHICHEHHO, 3Ha4YHT, B Heil oGA3aTeNbHO Co-
Jepxurtcs omubKa. JIyyile He nonaraTteesl Ha UHTYMLIMIO, A BEIYYHUTh
TIpaBHUia A3bIKa.

B ngansHeiiweM MbI CTPOTO ONHILEM CHHTaKCHYecKe npapuna [lac-
Kand, a NoKa 1T Nony4eHNs NEPBOHAMANBHOTO NPECTARACHHS O A3bIKe
ofpaTHMCA ellic K HeCKOJNBKHM NpHMepaM TNpOorpaMMHUpOBaHHS He-
CJIOXKHBIX AINOPUTMOB.

«OTTpaHCIHpYCMy» ANTOPHTM BBIVHUCEHHA (aKTOPHana HaTypaib-
Horo yuena (N1 Ha IMackane.

anr SAKTOPUAN; Program FACTORIAL;
nex N, I, F; Var N,I,F: Integer;
Hax BBOQL (N} ; Begin ReadLn (N};
:=1; F:=1;

I1:=1; 1=1;

ooxa I<=N While I<=N Do

B Fi:=F*I; Begin F:=F*I;

1=T+1 I:=I+1

xo; End;

BHBOL {F) WritelLn(F)
KOH. End.

W3 atoro npuMepa, Bo-NepBHX, BUAHO, KaK 3anichHBacTesd Ha [lac-
KaJie OMepaTop Hukaa ¢ npedycroeuem (UMKI-NOKA):

While <yc):oBMe BHIONHeHMa> Do <Teylo umMkia>

(While — moka, Do — JenaTh). ECNM TeMo LHMKIA COOEPXHT Nocaeno-
BaTEJILHOCTh CNEPATOPOE, TO TCBOPHT, YTO OHO 0Opa3yeT cocmaenow
onepamop, B Ha4alie ¥ B KOHLIE KOTOPOTe Hago NMHCaTh Begin H End.
CryxebHble ¢10Ba Begin W End YaCTO Ha3bIBAlOT onepamopHuiMil cKob-
Kami, KOTOPEIC OOBeANHAIOT HECKONBKO ONEpaTOPOB B OHH COCTaB-
Hoi1. Ecnu Xe Teno uukna — oauH onepatop (He cocTaBHOI), To one-
paTopHBIX CKOGOK He Tpebyerca. Toraa TpaHCASTOP CYUTAET, YTO TENO
LHKIA 3aKAaHYHBACTCA Ha OnvKaliueM 3HaKe «;».

Bo-pTOpBIX, N3 NpuMepa BHAHO, uYTO B [lacKkane HeT cHeLMAaNbHEIX
cJI0B A8 oGO3HAYeHWsT Havala UMKNa (xu) W KOHLA uukna (xu). Ha
BCe caydyau eCTh YHHREEpCaNbHEE CioBa Begin U End,
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PaccMOTpHM €lie OfIMH MPUMEDP RpOTPaMMAl — PellicHUE KBANpaT-
HOTO YpaBHEHWSL.

any KOPHH; Program ROOTS;
mem a,b,c,d,xl,x2; Var a,b,c,d,xl,x2: Real;
Hau Begin {ErBOX paHpEX C
NORTOPATE KOHTROJIeM}
EHBOL («BBeOuTe a,b,C; Repeat -
a#0») ; WritelLn({'sremure a,
Beoxg(a,b,c); b,ci;a<>0'});
no a#0; Readln{a,b,c)
d:=b"2—4*a*c; Until a=0;
ecm d=0 {BHYMCIIEHMe DUMCKPMMKMHAHTA}
oo d:=b*b~4*a*c;
xl:=(-b+sqrt(d}})/(2*%a); If d>=0
x2:=(-b-sqrt{d))/(2*%a); Then Begin {ecTs KoOpHM}
BHBOL (X1, x2) xl:=(—b+sqrt{d}) /2*a);
uHada BHBOMO («HET Bel. x2:=(~b=-sqgrt{d)) /2*a);
KOpHeMl») ; Writeln('xl="',x1,
X8 'Hw2=",%2);
XOH. End
Elag Writeln('Her Bew.
KopHe')
End.

B s3Toit nporpaMmMe o ¢PABHEHUIO ¢ NPeAHAYIIRMHE MOABHIOCH
MHOTO HOBHIX s7eMeMTOB, UM BetllecTBeHHOTO THNa B [Mackane —
real.

Luxa ¢ nocmycaosuem (LMKN-10) TIPOTpAMMHPYETCA OllepaTopoM

Repeat <teyo umkna> Until <ycnopue oxoHYaAHUA>

(30eck Repeat — NOBTOPSITE, Until — no). TeAo mMKna MOXET GBITH
KaK OAHHOYHHM, TAK U COCTABHBIM ONEPATOPOM, OfHaKo ynoTpeGie-
HMA Begin M End He TpebyeTcs, MOCKONBKY CaMM CJioBA Repeat H
Until BRMOMHAKT PONL ONEPATOPHLIX CKODOK,

3HaK xe paexo B TlacKkane MUmCTCs Tak: <>, 3HAK boablie utu pas-
HO. >=,

TpaBuna zanucu apudMeTHYeCKMX BEPaXeHUH ME TOAPOGHO pac-
CMOTPUM HeMHOTO Nodxe. B dopMynax BbIYHCHEHHA KOpHEH UCTOND-
3yeTes CTAHHApTHas PyHKIHA KBaIpaTHOTO KOpHA (+/x), KOTOpas B
IMackane sanucHBacTes Tak: sqrt {x). [JOpAROK BEINONIHEHUS ONepa-
LMt B BRIpAXECHUH ONPEAeNseTCss CKOGKAMM M CTAPLIMHCTBOM Onepa-
uiif. CrapllMHCTBO onepauMit Takoe xe, Kak H B anrebpe. Onepaumm
OIMHAKOBOTO CTAPLIMHCTEA BHIMOAHAKTCA B IOPANKE HX 3aNHCH (Cne-
Ba Hanpaso).

Berenetue B TlacKane NMpOrpaMMMDYETCA C MOMOILBIO Ycr08H020
onepamopd, KOTOpIfl HMeeT cheayoyie GopMy:
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1f <ycnosme> Then <oneparop 1> Else <oneparop 2>

(amece If — echd, Then — TO, Else — WHave). Onepatopel | 1 2
MOTYT OBITh KaK NPOCTEIMK, TaK M COCTABHEIMK. COCTaBHOH Oneparop
CJIeAYET 3aKI0YaTh B ONEPATOPHBE CKOOKK Begin W End.

Tak xe, Kak U B ANTOPHTMHYECKOM A3BIKE, BO3MOXHO HCTIONL30-
BaHHE HeNOAHOU (hopMbt YCAOBHO20 ONEPAMODA:

if <ycnosme> then <oneparcp>

XapaxrepHoit YepToil JaHHOH NpoTpaMMH SBASETCS MCIIONL30OBA-
HHE B TeKCTe KOMMeHTapHeB. Kommenmapuii — 310 MoGast Tocaeno-
BaTCABHOCTE CHMBOJIOB, 3AKNIOYEHHBIX B QUTYPHBIC ckoGK# {...}. Mox-
HO YNOTPEeONATh TAKXKC CACAVIOIIHE OTPAHHMHMTENH KOMMEHTAapHeR
(*...*). KommeHTapuit He onpenensaeT HUKAKKX ActicTBHIA MpOrpaMMel
H SBAAETCA JIULIb MOACHUTENBHBIM TEKCTOM. OH MOXET NPUCYTCTBO-
B4Th B JIIOOOM MecTe NMpOrpaMMbl, TAe MOXHO NMOCTaBHTEL npoGen, [Ipo-
I'PAMMHCT TTHLIET KOMMEHTapHH HC JUISI KOMMBIOTEpa, a Ans cebs.
KomMeHTapuit NpraaeT TeKCTY NporpaMMbl 6ONBLIYIO ACHOCT. X0-
POLIO OTKOMMEHTHPOBAHHbIE NPOrPaMMHB Ha3bIBaOT CAMOLOKYMEH-
THPOBaHHHME, Bo MHOTMX MOTOOHHIX MporpaMmMax oGbeM KOMMEHTA-
pPHEB TIPEBHILIACT 0OBEM BEUHCARTENRHBIX ONCPaTOPOB.

Yoaunoe ucnoav3oeanie KOMMERMAPULE — NPUSHAK XOPOIe20 CMUAS
NpOSPAMMUPOGAHUS,

YTto6b1 BHINORHHTD IporpaMMy Ha OBM, ee HyXHO agecmit 6 namams,
ommpaxcauposame H ucnosniums, Jing Tore 4toOH NpoaenaTs BCKO 3TY pa-
60Ty, Ha KOMIIBIOTEPE AOJDKHE! OBITH CTIELMANLHBIE CPCACTBA MpOrpaM-
MHoro obecneueHnd. Ha ITK ons cocransior cucmemy Typbo MTackans.

¥rpaxuenns

«OrTpaHcaKpYiiTe» ¢ AJITOPUTMHYECKOTO A3bIKa Ha ITackank cie-
IOYIOlINE aNrOpUTMBL

a) anroput™ EBKnHAa;

0) anropuT™ BHOOpa HAUOONBILEIO 3HAYEHWST H3 TPEX;

B) AITOPUTM ONpeNeNICHHA CYLIECTROBAHHUA TPEYTOJABHUKA ¢ HaH-
HHIMH JUIHHAMH CTOPOH;

I) aNropUTM YMHOXEHHA ABYX LCHBIX HHCEN ¢ UCMOAL3OBAHHEM
TOABKC onepaldii CNOXEHHS M BRIYMTAHNA,

I} alirOPUTM BLIYMCIIEHHS YACTHOI'O M OCTATKa OT LUENOUHCIASHHO-
TO AEJICHHS.

3.2. Hexotophie cBeaenns o cucreme Typbo IIackam

Haspanue TypGo IMackant 06bM9HO BOCIPHHUMAETCA B ABYX CMbICAAX:
e KaK AMaNeKT s3bika Ilackank, ripeacTaBasiclnil coGolt pacium-
peuMe craHmapTHoro ITackana;
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& KaK cHcTeMa nporpaMMuposanns Typbo TMackanb, Apnsiouasca
COBOKYTTHOCTBIO CHCTEMHBIX TIPOTpaMM, TIpedHasHa%eHHBIX AAS CO3Aa-
HHs, OTJAAKH M BHNOAHeHNS [TacKanb-riporpaMM.

B nansHe#iuneM Met OyaeM paccMarpruBaTh HMeHHO Typbo IMackans,
TaK KaK OH PeaTH30BaH Ha OCHOBHBIX THIIAX NIEPCOHANBHBIX KOMIIBIO-
Tepoe (IBM PC M cOBMECTHMEIX ¢ HUMM).

Hrob6p He OHUIO TEPMHHOJIOTHMUYECKOH NYyTaHMLEI, AOTOBOPHMCH,
y10 HasBaHue TypGo Ilackanb 0Go3HaYaeT A3HK NporpaMMHPOBAHHS.
Cranpaptuiiit Tackanb Bxoant B Typ6o Tlackanb Kak NOOMHOXECTBO.
Janee Beae, rae roBOpPHTCA O paclIHpPeHHBIX BO3MOXHOCTIX Typbo-
BapMaHTA Y10 CPABHEHWIO CO CTAKOAPTOM, 3TO OYIET OroBapHBaThLCH.

Cucremy nporpamMuposarina Typoo IMackans HazoeeM kpaTtko Typ-
6o-cucteMoit. Typbo-cucTeMa obecneynBaeT yaobSHYIO ONEpalMOHHYIO
ofcTaHOBKY Ans paGoThl nporpaMMucTa. Ho ee HasHaueHHe He obiuee,
KaK, HanpumMep, y 060no4ku onepauHoHHoit cucremsl MS DOS Norton
Commander, a CIeLHATH3HPOBAHHOE — TIPEACCTARNATE TTONIB3OBATENIO
HeobXoamMMele cpeacTsa paboth ¢ Ilackanb-porpaMmoil.

Typbo-cHcTeMa oIHpaeTca B cBocit paboTe Ha BOZMOXHOCTH One-
pauHoHHOH cHcTteMbl. ToaToMy Kaxmas koHKperHaa Typ6Go-cucreMa
MOXET paboTaTh C ONpeacNneHHOMN onepaLHOHHON! cucTeMoit, ee KoH-
KpeTHBIMK Bepcuamu. Hanpumep, TypGo-cuctema Ha IBM PC pa6o-
Taet B cpeae MS DOS, npudyem Gonee pasputeie Bepcnu TypOo-cHc-
TeMH TpeGyIoT U Gosiee BRICOKOPa3BUTHX Bepcuit DOS,

Typ6o ITackans (KaK A3BIK NPOrpaMMHUPOBaHHA U KaK ONepatuHoH-
Haa o6oJsouxa) 3HAYHTE/ILBHO H3MEHMWIICA 33 HCTOPHIO CBOEIQ Cylle-
cteosaund. [Nepsbrit BapnanT Typbo ITackana ¢pupma Borland BpimycTH-~
Jia B cepeanHe 1980-x rr. K ceromHsawHeMy JHI0 310 pUpMOoit co3maHH
wecTs MogudUKaiit CHCTEMBI, H3BECTHBIX Kak Bepcum 3.0, 4.0, 5.0,
5.5, 6.0, 7.0. Kaxcpaq W3 Hux npeacrasnseT coboit ycopeplieHCTRORA-
HHE Npeapinyiueit gepcuin, Boe OHH CO3MABANHCE IS CeMECTBA MalUHH
IBM PC 1 cOBepLUEHCTBOBAIHCE BMECTE ¢ KOMITLIOTEPaMM,

Bepcus 3.0 openmaposaHa Ha ITK Manoit mommoct (IBM PC/XT).
Pa3spaGarsiBaeMble Ha Hell NpOrpaMMbl HMeIOT OrpaHHueHHe Ha JNHHY
(He Gonee 64 K6aiir); B 31001 BepCHH HET CPEICTE pasfentHON KOMITH-
NALMH B3aMMOCBA3aHHBIX ITPOrpaMM; oTiepalOHHAas cpela BechbMa He-
COBEpIUICHHA,

Bonbiirie naMeHeHHa GbUTH BHECEHHI B BepcHio 4.0, Tlogapuancek co-
BpEMeHHAA JHanoropas cpelid, CpeacTBa pa3AenbHoi KOMNIIALNH Npo-
rpaMMHBIX MOOY/Neif, MOUTHAA rpadHyeckad OHOAHOTEKA,

Bepcus 5.0 otanyaercs B OCHOBHOM JalbHEMIUHMH YCOBEpUIEH-
CTBOBAHMAMH CpelH, K KOTopoit nobanieH BCTpOoeHHHI omtaguuk. B
BEPCHUIO 5.5 OBUTH BnepBRIE BKNIYEHE CPEACTBA MOAACPXKH OGBLEKT-
HO-OPHEHTHPOBAHHOTO NPOTPaAMMHPOBAHHA — COBPEMEHHOMH TeXHO-
JIOYUU CO3NAHHS MPOTpaMM.

I'napHble oT/MMYMA BepcHH 6.0: HOBasA cpela, OPUEHTUPOBaHHas Ha
paboty ¢ ycrpoicTBOM BBOAA — MBIUBIO M HCTIONB3YIOWAd MHOro-
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OKOHHHH pexHM paboTH; 00BeKTHO-OPHEHTHpOBaHHaA OUONHOTEKA
Tutbo-Vision, a Takke BOIMOXHOCTs BKAKYATE B TEKCT MPOTPAMMEI
xoMaHIe! AccemOiaepa,

Bepcna 7.0 He COZEPXKHT KAKHX-TO NPHHIMMMANRHEIX HOBILECTB
no cpasHeHUO ¢ 6.0. BRencHH HEKOTOpHE PAaCIIHPEHUS SA3bIKa PO~
TPaMMHPOBAHHS, a TAKXKE JONOMHUTENBHLIE CEPBHCHBIE BOIMOXHOC-
TH CUCTEMHON 00ONOUKH.

ITporpamma Ha Typ6o ITackane npoxoaur Tpu srana o6paboTku:

+ CO3JAHME TEKCTA NPOrPaMMBl;

+ KOMNUAALMA,

* HCMONHCHHE OTKOMIHAWPOBAHHOI MpOTPaAMMBL.

B cooTBeTcTBHHM ¢ 3THMH DYHKIHAME TypBo-cHcTeMa BKIKYAET B
ceba TpM TNaBHBIE KOMITOHEHTH:

* pelIAKTOp TCKCTOB;

* KOMITHAATOD;

* MCMONHATEABHYIO CHCTEMY.

C noMoImbIo BCTPOSHHOTO B CUCTEMY TEKCTOBOTO pelaKToPa MOX-
HO (HOPMUPORATE B TIAMSITH MIOGEIE TEKCTH, He TONBKO NMPOTrpaMMH Ha
Mackane. B yacTHOCTH, 3T0 MOIYT ObITh HCXOAHEIE ZAHHHE pEXIaeMOi
3aia4H B TeKcToBol opme. TexcT mporpaMMbl, CO3NAHHLIUT PETAKTO-
poM, MOXHO COXPAHUTb Ha JMCKE B BHIC daiina ¢ HMEHEM CAeaylo-
mero opMara

<mmsa Qaijina>.pas

Tae pas — 3TO CTAHIAPTHOE paciluMpeHHe UMeHH (aiina, co3nanHoro
CHCTEMHEIM pegakTopoM. UMa daiina 3amaeTca monb3oBaTencM.

O6paileHie K TEKCTOBOMY peIAaKTOPY MPOUCXOAUT Mo KoMakae Edit.

KoMnunarop nepeBoAHT NporpaMMy ¢ s3bIKa Ilackaib Ha f3bIK
MAITHHHEIX KoMaHl, [1py 3TOM NpOBepscTes COOTBETCTBUE NPOTpaM-
MHI TIPaBHIaM A3BIKA NMPOTPAMMMPOBaHNA (CHHTAKCHYECKHI H ceMaH~
THYeCKHI KOHTpONB). [TpH 0GHapyXeHHY OLHOKH KOMNBIOTEP BbLIACT
coobuleHNe 0 Heil MONB30BATENIO U NpeKpaluaeT padoty. ITporpaMma,
MONIYYEHHAA B PE3yIbTaTe KOMNWISUUM, MOXET OBITE coXpaHeHa Ha
IWcKe B daitne ¢ UMeHeEM

<umn dalna>.exe

Paora KOMITUAATOPA HHHIMUPYeTCs CUCTeMHoi KoMaraoi Compile.

HUcnonHeHne OTKOMIHIUPOBAHHON NPOTPAMMBI IPOH3BOANTCA MO
xoMarae Run. TIpu 3ToM UCTIONHEHHE MPOrPaMMBI OCTAETCS MO KOH-
tponeM TypGo-cucremsr, B uactHocTn, Typ6o-cucteMa noMoraet 06-
HapYXHTh OIMEKY B POTPaMMe, CClU NP UCHONHEHHY MPOU3OLIEN
cBoif. [Tonb3osateno coolilaeTca NpUYNHA cOOs M YKa3HIBAETCS MEC-
To, rae oH cayyuics B [Tackanb-nporpaMme. ITpOMCXOMUT aBTOMATH-
YecKHit BO3BPAT B PCXUM PCIAKTHPOBAHHA.

B crapuvx pepcnstx Typbo IMackans uMeercs cucreMa omagky (Debug).
C ee nOMOWBIO MOXHO MPOCMOTPETh Ha 3KpaHe 3HaYeHKE 060k nepe-

35



MeHHOH, HallTh 3HaveHNe MoGoro BHIPaXeHWA, YCTAHOBUTE HOBOE 3HA~
yeHue nepeMeHHOH, MOXHO npepBaTh BLITIOHEHKE NPOrpaMMBI B YKa-
3aHHKIX MeCTaX, KOTOPHE HAa3BIBAIOTCH KOHTPOABHBIMH TOUKAMU. CHe-
TeMa OTIaAKH CYIECTREHHO oGIerdaeT nporpaMMHUCTY MOUCK OIIHOOK.

TonpoGubie cBemeHH 0 paoTe ¢ KOHKPETHBIMU Bepeusamit Typfo TTac-
KAl MOKHO HAHTH B CTIeIMaRbHOI TMTepaType (CM. CITHCOK JIMTepaTyphl).

3.3. Daemenrnl a3pika Typoo Ylackans

AnpaeHt. AnaBUT A3BIKA COCTOUT N3 MEOXECTBa CHMBOJIOB, BKITIO-
qaOnmMX B ceDs GyKew:, yudpst U CREYUARDHBIC CUMBONBL.

Jamunckue Gyxevi: ot A 8o £ (nponncHkrIe) H OT @ A0 Z (CTpOUHELe).

Ludpu: 0,1, 2, 3, 4,5, 6,7, 8, 9.

Hlecrmnaduamepusnvie yugpe: 0, 1, 2, 3,4, 5, 6,7, 8,9, A, B, C,
D, E, F.

Cneyuanorvie cumeons: + — * /=< >[]1.,()::{)"@$ &

Crneayonipe KOMGHHALIMK CNIELIMANIBHBIX CHMBOROB AIBAAIOTCA eN-
HBIMU CUMBOMAMH (HX HesTb34 pasaendarh npobemamu);

= 3HAK NpUCBaKBaHMA;,; <=  MEHbIIE WIH PaBHO;
>= DONBIIE WK PABHO; (* *) OrpaHMYHNTENHM KOMMEHTApKEB
<> He pPaBHO; (ucnoneaywoTea Hapany ¢ { });

(..) oKBHBaJeHT | ].

IIpoGers — cumpol npobena (ASCII-32) H Bce ynpapiasioLiHe CHM-
poAn komga ASCII (ot 0 mo 31).

K crietcHMBONAM OTHOCSTCS cAyMcedibie caoed, CMBIC KOTOPGLIX
onpefeneH OAHO3HAYHO. CiryxeGHble ¢oBa He MOTYT OHTh HCITONB30-
BaHH! 1151 ApYruxX uenelt. C ToYKK 3peHHs A3BIKA 3TO eIHHKC CHMBOJBI.
Bot cnucok cmyxeGHBIX cnoB Typ6o IMackans:

absolute end inline procedure type
and external interface program unit
array file interrupt record until
begin for label repeat uses
case forward mod set var
const function nil shl while
div goto not shr with
do if of string Xor
downto implementation  or then

else in packed to

- TTocnenHKMe BepcHHM A3HIKA CORSPXKAT ellle pan cayKeOHBIX CHOB,
OTHOCALIMXCA K paborte ¢ 0ObeKTaMK H BCTPOGHHBIM acceMbIepoM.

Haermapuxaropel. UaeHTHOUKATOpOM HA3BIBAETCA CUMBOIHYECKOE

HMA ONpeAeeHHOTO fpOrpaMMHEOro obbexra. TakuMe o6BeKTaAMHI SB-
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nFI0TCA HMEHA KOHCTaHT, NEPEMEHHBIX, TUITOB JAHHBIX, MPOHECAYP H
@ymcuﬂﬁ, NMporpaMM. C MOMOLIBI0 CHHTAKCHYECK it AMarpaMMBl HACH-
THPUKATOP MOXKHO OMPEIEIMTE, KaK ITOKa3aHO Ha pHC. 8.

—* <Bykpa>—
<HUnermndpuxarop>
» <Bykga>-—g ¥

L J

—— <llngppa>-—

Puc. 8

PacmgpoBaTh 9T0 MOXHO Tak: HICHTH(OHKATOp — 3T0 mobas noc-
JIeXOBATEJISHOCTE OYKB M Lidp, HaYWHAOWAACA ¢ Oykehl. B TypGo Iac-
Kajle K OyKBaM MpHpaBHHBAETCA TAKKe 3HAK NMoayepkuBaHud. CTpoy-
HEIE U [TPONHCHHeE GYKBLI B MACHTH(UKATOpPAX H cny¥eOHBIX CIOBaX He
pastiualotca. Hanmpumep: max, MAX, MaX W mAx — OIHO H TO XK€ HMS.

HnwHa naeHTMduKaTOopa MoXeT GBITE TIPOWIBONBHOM, HO 3Haya-
LLIHMH ABJIFIOTCS TOIBKO NepBHe 63 cHMBONA.

Kommeurapuu. Crnenyoume KOHCTPYKIHH NpPEACTABAAIOT coBoit
KOMMEHTAPHH H MOITOMY HIHOPHPYIOTCA KOMIMAATOPOM:

{nwbolt TexcT, HE coAepxaumil cHMMBON «}» }
(* npboll TexcT, He CofepkaliMii CHUMBOJR «*)»*)

Byksbl pycckoro andaputa ynoTpeOamoTcs TONBKO B KOMMEHTa-
pUAX, B JUTEPHBIX H TEKCTOBBIX KOHCTAHTAX,

Crpoka, HayHHaowancsa ¢ cuMBonos {$ wnu (*$, asnsercs dupex-
mueoli Komnusgmopa. 3a STUMU CHMBONAMH ClleyeT MHEMOHHKA KO-
MaHIbl KOMIIMAATOPA.

3.4. Tunu AaHHBIX

KoHueniuis TUITOB JaHHBIX ABIAETCA OOHON K3 LEHTPATBHHX B JTIO-
OOM A3BIKE IPOTPAMMUPOBAHMA. C MUNOM SeAUNLNb: CEAIAHE MPU e¢ Ceoli-
Cmea: (POpMa GRYMPEHHE20 NPEGCMABACHUR, MHONCECHIBO NPUHUMAEMbIX 3HA-
wenuii 1 Mioxwcecmeo donycmumsix onepauiii. Typ6o Tlackarnb XapaKrepHay-
eTcs HoNLUIMM pasHoobpasieM TUMOB AAHHEIX, OTPAXEHHOM Ha puc, 9.

B cravpapraom ITackane oTcyrcTByeT cTpokoBHi THI. Kpome Toro,
B Typ6o TTackane Leble H BelecTBEHHbIE — 3TO IPYINH THNOR, B cTap-
mmx sepcuax Typbo ITackana cyluecTsyeT NpoueNYPHBI! THIY ¥ THIT
OOBEKT.

Kaxagsiit THD HMeeT cBoit HEeHTHdMKATOP,

B ta6n. 3.1 npeacrapneHa HHPOPMALHA O NPOCTHIX THNAX JAHHLIX,
onpeaeneHrHX B Typ6o MMackane. g BewteCTBEHHHX THITOB B CKOG-
KaX YK4a3aHO KONMYECTBO COXpaHAEMBIX 3HAYAWHX LUH(P MAHTHCCH B
OeCSITHYHOM MpeAcTaRleHUH YUCa.
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Tlopamx Heme

—|TIOHI‘-1CC‘IG{B-1

g
E [v3
e

{OWMHDOMHH%—'I Maccunu[ —-‘ CHMBONBHEIE |

YxasaTenn

—ll'lepcqncmcmuc ]

i

—l MHoxccmal —l HHTCPB&JIBHLICI

Paiinet
Puc.9
Tabnuua 3.1
Hnentudnkarop ﬂg:;:’ JAnanazoH (MHOXeCTBO) 3HAYCHE
Lenue THON
Integer 2 —32768...32767
Byte 1 0...255
Word 2 0..65535
Shortint 1 -128...127
Longint 4 —2147483648 ... 2147483647
BelrecTBeHHBIE THIA!
Real 6 2,9107%... 1,7.10% (11 =-12)
Single 4 1,5107%...3,4-10% (7—18)
Double 8 5107 1,7.10°* (15 —16)
Extended 10 3,4107%2_ [ 1,1.109% (19 - 20)
Jloruueckmii Ty
Boolean 1 true, false
CuMBONBHEE THIT
Char 1 Bece cHMBOARI Koga ASCII
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B crangapre [lackansg u3 BEWIECTBEHHBIX THOB ONIPENENEH TONBKO
AN Real; U3 LeJRX THIOB — Integer.

THNH Single, Double, Extended ynotpebnsiorcs B [lackans-
nporpaMMax TOJBKO B TOM cilydae, eclH JIK cHabxeH conpouecco-
poM sTuiasaiomeit apupmeTkns (ana npoueccopos IBM PC, nauu-
Hast ¢ Intel-80486 u crapite, 3T0 yCnOBHE Beerfia BHITONMHAETCS).

THN AaHHBIX HA3BIBRETCS HOPAGKOEHIM, €CIIN OH COCTOHT U3 CYET-
HOTO KONMNUECTBA 3HaYeHUH, KOTOPEIE MOXHO IPORYMEpOBaTh. O1cio-
Ia cheayeT, UTO Ha 3TOM MHOXeCTBe 3HAUSHH I CYIIeCTBYIOT NOHATHA
«CedylolMil> H «npeaIyitHits,

Onucanue nepemeHsnix, Jina Bcex mepeMeHHHX BETMYUH, UCTTONb-
3yeMbIX B IPOTpaMMe, AOKHEI OHTh YKA3aHBH KX THITH. 2TO AenaeTcd
B pasdese nepemennbix MporpaMMbl, CTpyKTypa pasfielia mepeMeHHEIX
NMoKa3aHa Ha puc. 10,

<Pa3nen mepeMEHHEX>
epe » Var—» <OmicaHne NepeMeHHuX> —T—%

A
—/

:(kﬁwnnutummop>-—>(:::)——P<Thn>——h
Puc. 10

<OnucaHHe mepeMeHHBN >

IpumMep pazaena nepeMeHHBIX TPOTPAMMEI:

var m,n,k: Integer;
X,¥:2: Real;
Symbol: Char;

KorctanTsl. THI KOHCTAHTBI ONPEAENACTCS MO KOHTEKCTY, T.€. 110
dbopMe ee 3aMHCH B MPOTpaMMe.

Henwe decamumubie KOHCTAHTH 32TIUCHBAIOTCS B OOBIYHON dopMe
HeNOTO YHCAA CO 3HAKOM MM 6e3 3Haka, Harmpumep 25, —24712, 376.

Heavie wecmuaduyamepunnivie KORCTAHTHI 3aITMCHIBRIOTCS ¢ NIpedUK-
coM $. OHU HOMKHBI HAXODWTHCA B AHama3zoHe ot 300000000 no
$¥FFFFFFF.

Bewecmeentie KOHCTAHTDI ¢ (PUKCUPOBARHOI MOYKOIT 3ATINCHIBAIOT-
< B 00bIMHOI (hopMe AeCATHYHOrO YKCA ¢ ApoOHOit yacTeio, Pasne-
JIMTENk Uenoit K IpoGHOIT uacTh — TOUKa, HalmpHMep: 56.346, 0.000053,
—345678.0.

Bewecmeennbie KOHCTAHTEl ¢ nagearoweli mouxol NMeIoT GopMy:

<mMaHTHCCca>E<nopanck>

3mech MAHTHCCA — LEJNOE MV BEMIECTBEHHOE YHCO ¢ HHKCHPO-
BaHHOH TOUKOlf, MOPAAOK — LENOe YHCAO CO 3HAXOM WIH 0e3, Ha-
npumep 7E-2 (7-10-2), 12.25E6 (12,25-10%), 1E-25 (10-%),
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Cumeonsnas KOHCTaHTa — J0O0i# cAMBOM amdabBdTa, 3aKTIONEeH-
HHH B anocrpodsl, Hanpumep, W', 'T', '9',

Jocuveckas KOHCTAHTA — OZHO W3 OBYX CNOB: frite, false,

Cmpoxosas KORCTaNTa — CTPOKA CHMBOJIOB, 3aKIIIOYeHHad B anoc-
tpodbl, HanpuMep Turbo Pascal’, 'Oteer:, '35-45-79'. MakcuMans-
Had INHa — 255 CHMBOJOB.

KoHcTaHTe MOXeT GLITh MOCTARIEHO B COOTBETCTBHE ONMpPeAeNIeHHOE
nMs, HasHaieRHe MMERH KOHCTAaHTe POH3BOANTCA B pazdete Koncmanm
nporpaMMsb!l. CTpyKTypa pa3ena KOHCTaHT MoKasaHa Ha puc. 11,

<Paamen KOHCTaHT?
» Const—+ <Onucanue KOHCTaHTL> —T—>

)
L/

<OnucaHHe KOHCTAHTR>
< Haexrnduxarop> <KoHcTaHTa>—»

Puc. 11

TTpumMep:

Const
Max=1000:
G=9.81;
Cod="ommtxa"';

B monionHeHRe K CKa3aHHOMY 3aMeTHM, yTo B TypOo Iackane mo-
TIYCTHMO YITOTPeONeHHE munusuposaribix KOHCTaHT, TUNU3HpOBaHHAA
KOHCTaHTa aHANOTHYHA MepeMeRRON, KOTOPOil 3alaeTCH HaYaIbHOE
3HaueHUe, [IpryeM NMPOHCXOZUT 5TO Ha STale KoMmuIaituy, Onnucanne
TUNK3UPOBARHOM KOHCTAHTH NPUBENEHO Ha puc, 12,

<Tunu3npopaHHass KOHCTaHTA>
» <Unentugmgarop>—> <Tlm>—|
—_— —+<KokhcraHra>—>

Pne. 12

TTpumep:

Congt NumberCard:Integer=1267;
Size:Real=12.67;
Symbol:Char = '**;



B TypGo Tackane nMeeTcs pan MMeH, 3ape3epBHPOBAHHHIX 32 OI-
peIENEHHBIMY SHAYECHHSIMU KOHCTaHT, MM MOXHO 10N1b30BaTbed 6e3
NpeABapHTENLHOTO ONPEASNEHHS B TporpaMMe (Tadur. 3.2).

Tadnnua 3.2

Haenmudurarop Tun 3HayeHue
True boolean HCTHHA
Falsc boolean JOXBb
Maxint integer 32767

Tuns noab3oBarend. OaVH K3 NPHHUNMWAIBHBIX MOMEHTOB COCTO-
UT B TOM, YTO TOIB30BATENO pa3peliaeTcd ONPEAendaTh CBOH THUMbI
AaHHBIX, THIH MONB30BaTENA BCETAA Ga3HPYIOTCA Ha CTAHAAPTHLIX TH-
nax nanHsx Hackand,

Jns onucaHvia THIICB nojib3oBarens B ITacKane CYLIECTBYeT pasden
munoe, CTPYKTypa KOTCPOTO MIPEACTABNEHa Ha puc, 13,

<Pazaen mnon)_

Type—3—> <OmmcaHue THNA>—T—

o
\_/

<OnucaHue THMA>

» <Amna nma)—l-@—-b <Tun>—»

Puc. 13

Hepeyucanemuid TM (puc. 14) 3agaeTcs HEMOCPEACTBEHHO Mepe-
YHCJIeHHEM BeeX 3HAUYCHHH, KOTOPhie MOXeT NPUHMMATE NEpeMEHHas
JAHHOTO TUNA,

<[lepeuncnseMrit THIL. N
> + <Uaenrnduxarop> —-

A
o/

Puc. 14
OnpegeneHHoe UMA TUNA 3aTEM MCIOALIYETCA JAS OIIACAHMS He-
pemeHHBIX. HanpyMep:

Type Gaz={C,0,N,F};
Metal=(Fe,Co,Na,Cu, 2n);
Var G1,G2,G3:Gaz;
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Metl,Met2:Metall;
Day: (Sun,Mon, Tue, Wed, Thu, Fri, Sat)

3mech Gaz H Metal — HMEHa MEpeuyNCHsieMBIX THIOB, KOTOPHIE
CTABATCA B COOTBETCTBHE NMEPEMEHHBIM Gl, G2, G3 u Metl, Met2.
TlepeMmerHoOi Day Ha3HAYaeTCA NMEPEHHCHSAEMBI THI, KOTOpPOMY HE
TIPUCBOCHO UMS.

3HayeHHs, BXOAAWNE B TIEPEYHCACMEIH THIT, ABIAIOTCA KOHCMAH-
mamu, HeficTBusg HaXl HUIMHM NOAYMHAIOTCS MPABUIAM, TIPHMEHUMBIM X
XoHCTaHTaM. Kaxioe 3nadyeHHUE B NMepeUHCIAEMOM THIIC 3aHHMAacT B
namartH 2 Gaiita. T1o3ToMy YHCIO 3NIEMEHTOB HE JOJDKHO NMPEBHIIATE
65535.

[MepeyncaseMslit TUIT — yOpAAOYEHHOE MHOXeCTBO. Ero aneMeH-
TH TIPOHYMEPOBAHH HauMHas oT (0 B nopsiKe CleAOBaHHA B ONMHCA-
HHH.

B nporpaMme, B KOTOpOit NPUCYTCTBYET JaHHOE BBIIE OMMCAaHKE,
BO3MOXEH Taxoil ¢parMeHT:

if Day=Sun then Writeln('¥pa!CerogHa BuxomHOM!'};
Hrumepaaavnwild THN (puc. 15) 3ajaercsa Kak YOpAROYEHHOE Orpa-
HHYSHHOE MMOIMHOXKECTBO HEKOTOPOTO MOPAIKOBOTO THIIA,

<HurepsaneHuil THI>
P » <KoHCTaHTa> —» O — <KoHcTaHTaA> >

Puc. 15

Hopsanxorsift HOMep NMepsoft KOHCTAHTH HE JONXEH MpEeBLIUATE
HOMEpA BTOPOI KOHCTAHTEI B COOTBETCTBYIOIUIEM Ga30BOM THTIE,

Ipr MCRONHEHHH NPOrpaMMBl aBTOMATHYECKHM KOHTPOMHpYETCH
NPUHAINEXHOCTD 3HAYESHMN TIepeMeHHON HHTePBA/ILHOTO THIIA YCTa-
HOBJIEHHOMY AHANa3oHy. [Ipy BEIXOAE W3 THAIMA30HA HCTIOMHEHHE NMPO-
TpaMMBI TIPEPLIBAETCS.

HpumMep:

Type Numbers=1..31;
AlE="A'..'Z"';

Var Data:Numbers;
Bukva:aAlf:;

3.5. Apudmernieckue onepanyn, GyRKUMH, BLIPDAIKCHRA,
ApndmeTnyecknii onepaTop NPHCBAMBARKS

K apupMeTHYECKHM THITaM JaHHBIX OTHOCSATCS TPYIINSI BEIECTBEH-
HBIX M UemsiX TMIIOB, K HHM NpHMEeHNMET apK(pMETHYECKHE OrepaltHi
M OMepaMu OTHOLICHHIN,

42



Onepaliii Haa AaHHBIMH ObIBAIOT yHapruimi (MPUMEHUMLIC K OA-
HOMY ONeEpaHAy) M GuxapHsimi (MPUMCHMMBIE K JBYM OICpaHIaM).
YHapHasA apH(MeTHUYECKaA OTIEpallMsd OOHA. DT0 ONEepalHA H3MEHe-
HM4 3HaKa. Ee ¢gropMar:

—<BennNuUMHA>

BuHapHble apHMeTHYCCKHe onepaliun crangaptHoro Ilackana
omucaHH B Tabn. 3.3. B neit T o6o3Havaer nenbie THNH, R — Belle-
CTBEHHBIE THUIIBL

Tatnrnuuma 3.3

3nak | Bupaxenue OHI;IGIITI-; o8 | p eay'g:?ama Oncpauusa
+ A+B R R R CnoxcHue
LI i
LRI R
- A-B R R R Bowyuranue
LI i
LRI R
* A*B R R R YMHOXEHNE
LI I
LRERT R
/ A/B R R R BeulecteeHHOE
I: 1 R JeJleHNne
LRI R
div AdivB LI I Henoe nenenne
mod AmodB LI i Ocrarok ot
LCIOL0 JIEACHNSA

K apudMeTHuecKuM BeTHYKHAM MOTYT GLITh MPUMEHCHBI CTAHAAP~
THoie dynkuun [ackana. CrpykTypa obpameHna X QyHKUMM npeg-
cTapNieHa Ha puc. 16,

<PyHxuma>
———p<HUMa DyHKUMH>—> <¢m<ﬂ;m“;|4@‘
napamerp>

Puc. 16
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@yHKUMA BBRICTYTIAET KaK ONepaHI B BhpaxenwHn. Hampumep, B
CHEIYIOWEM OTIepaTOpE MPHCBAMBAHHA

X:=2*Sin(A) /Ln(3.5)+Cos (C-D}

OnepaHaaMu ABNKIOTcA TpH GYHKLUMHK: sin, In, cos. Ux 3anmch Takas xe,
KaK B MaTeMaThKe. APryMeHTH HA3HBAOTCHA (DAaKTHUECKHMMM MapaMeT-
PaMH M SBIAKTCA B obllleM ciydac BEIDAXKCHHAMH apHdMeTHYeCKOro
THUTA. APTYMEHTHI 3aNHCHIBAIOTCA B KPYINLIX ckoGxax. Pe3yabTaT BEIMUC-
JieHUs DYHKIMK — BeNHYKMHA COOTBETCTBYIOLIETO THIA.

Tabn. 3.4 coRepXHT OMHCAHHA MATEMATHYCCKHX CTAHAAPTHLIX QyH-
xunit Typbo IMackans.

TaGannua 3.4

Obpaierime apr}:llgum pc:;y.l;ubn*ra‘ra Gynrama

Bi . R Yucno n = 3.1415926536E+00

Abs (x) LR LR Mogynb apryMeHTa X

Arctan(x) I R R ApPKTaHTeHC X (paguaHEL)

Cos (x) LR R KocHHye x (x B panyaHax)

Exp (x) LR R &' — 3KCRoHeHTR

Frac (x) LR R DNpoGuan yacTh x

Int {x) LR R lenas yacts x

Ln (x} LR R HartypansHsiit norapum x

Random R TNecennocnyyaligoe Yncno g
uHTepBae [0, 1)

Random {x) I I Tcergocnyuaiinoe UMeno B
wHTepeane [0, x)

Round (x) R I Oxpyraeuve o Gnwxkaiwero
LEAOr0

Sin(x) I R R CHHyc x (x B pagHaHax)

Sqr{x) 5 R LR Kpanpar x

Sgrt {x) LR R KopeHnr kBagpaTtHLI 13 X

Trune (x) R ! Bruxaitiiee uenoe, He
NPCELILIZoMISe X 110 MOAYAIO

ApupMenmrieckoe supakenye 3a0aeT NIOPALOK BHIMTONIHEHHA feficTBriA
HaJ YWUCIOBEIMM BeJIMYHHAMH. ApH(MeTHYCCKHE BHIDAXKEHHS COAED-
Xat apHpMeTHYECKHE onepalliH, HYHKUWH, ONEpaH/Ibl, KPYINbIE CKOO-
XH. OnHA KOHCTAHTA WIM OJHA NepeMeHHas — rnpocTeimag dopma
apn¢MeTHYeCKOrO BHIPAXKEHHUA.
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Hanpumep, 3anuieM 1o npasuaaM [ackana cienymolnee MaTeMa-
THYECKOE BHIPAXKEHUE:

2a +.’0,Ssin(.x+ ¥)
0,2c-In{x-y) ~
Ha Iackane 310 BHIIAINT TaK:

(2*a+SQrt (0.5*Sin(x+y)))/(0.2*C—Ln(x~¥))

Jns Toro yToOH MPaBHALHO 3aMKCHIBATE ApH(METHUECKUE BHIpa-
XEeHHA, HYXHO COONIONATh CIENYIOiLUHUE MpaBHa;

1. Bce cHMBOMNB MALITYTCH B CTPOYKY Ha OMHOM ypobHe. [Tpocrasna-
10TCA Bce 3HAKH omnepaliil (He/s3s MPONMYCKaTk 3HAK YMHOXCHHS),

2. He momycKaioTcs ABa CIeayIoldX NOAPAA 3HaKa onepauuit (Heap3as
A+—B; MOXHO A+ (—B)).

3. Onepauuu ¢ Gonee BHICOKUM MPHOPHUTETOM BHIMIOAHAIOTCH PAHB-
1e omnepatidit ¢ MeHbIIMM nipuopHTeToM. [opaumexk yOsiBaHUSA NpH-
OpHTETOB:

* BENYHCAeHHE GYHKIIHUMY;

¢ YHApHafA ONepaluda ¢cMeHH 3Haka (-);

o * /, div, mod;

.+, -

4, Heckonpsko 3allACAHHBIX NOAPAA eTiepaumii ODHHAKOBOTO NpH-~
OpPUTETA BEIIOJHAIOTCA MOCMEIOBATC/IBHO C/IeBa HaNpaso.

5. YacTb BHIpAXEHHS, 3aKN0YeHHAA B CKOGKH, BHIMKCASETCS B Nep-
ByIo ouepenns. (Hanpumep, (A+B)* (C—D) — yMHOXEHHe TIPOH3BO-
ONTCA MOCHE CNOXEHHA H BbIUMTAHHUA.}

He cnemyeT 3amuchiBaTh BHpaXeHHH, He HMCIOLMX MaTeMaTH4eC-
Koro cMeicia. Hanpumep, geneHne HA Hylb, JorapH(M OTPHLIATEND-
HOTO 4HCIA ¥ T.TT.

Ipumep. LudpaMu ceepXy yxa3aH Nopsiaox BHNOIHEHHA Omnepa-
UHH:

1 7 4 5 3 6 2 12 11 19 8 9
(l+y)*(2*x+sgrt(y)-(x+y) ) /{y+1/(sqgr{x)-4))

HanHoe apH}MeTHICCKOE BRIDAXKEHHE COOTBETCTBYCT CNEHVIOWIEH
MaTeMaTHYecKol dopmMye:

(1+y)2x+zly —1(x+y)-

y+

2
x°—4
B ITackane HeT onepaluH WIH CTAHAAPTHOH GYHKLHK BO3BEHEHUA

YKC/Ia B MPOU3BOABHYIO CTENEHDb. JINA BHYKCICHKA X’ peKOMEHAYETCA
NOCTYNATh CASAYIOIIUM 00pazoM:
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® eCJIY ¥ — LIENIOE 3HAYEHHE, TO CTENEHDb BRIYACIACTCA Yepe3 YMHO-
XEHHUE; HAIpHUMeED, X° — X - x * x; GOJbIIHE CTENEHH CASHyeT BHYUC-
JIATb YMHOXEHHEM B LIMKJIE,

# £CJIM y — BElIECTBEHHOE 3HAYEHHE, TO UCMONB3YETCH CAENYIOan
maTeMaTHuecKad popmyna: x* = e,

Ha [Tackane 3T0 6yAeT BHITIALETD TakK:

Exp (y*Ln(x))

OueBNIAHO, YTO NIPH BEILECTBEHHOM y HE XOMYCKASTCH HYJIEBOE WK
OTpHILIATENIbHOE 3HAYEHHUE X. JIIg Lenoro y TaKoro orpaHMYeHUd HeT.

Hanpumep, l
Ya+l=(a+1)3.
Ha [Tackane 310 OyJer TaK:

Exp(l/3*Ln{a+l})

Buipaxenne MMeeT HENbIi THII, €CIH B Pe3YJbTAaTe €10 BEIYHCIIE-
HHA MOJMYYaeTcA BeIHYMHA LEJIOTO THNa. BripaxeHue MMeeT Bellle-
CTBEHHBIH THII, €CJIH PE3YNLTATOM €ro BBIMUCICHNA ABIAETCS Belle-
CTBCHHAs BeJIMUHMHA.

ApudmeTwaeckmit onepaTop NPHCBANBAHMSA UMEET CTPYKTYpY, Npen-
CTAWIEHHYIO Ha pHC. 17.

<ApHduMeTHUecKHit onepaTop NPpUCBAWBAHMA>
» <TlepemenHan> —M

\——-b <ApU(PMETHIECKOE BEPAXCHHE> —»
Puc. 17

HanpumMep:
Y:=({F*N—-4,5) /Cos (X)

IMopsanok BHIOMHEHKA ONEepaTopa NPHCBAMBAHKA HAMM YXe pac-
cMaTpuBanca. CnexyeT oOpaTUTh 0cofoe BHHMaHHUe Ha CIEAYIoLIee
MPaBUNIO: THIH NEepeMEHHON W BEIDAXEHHA JOMXHBL OBTH OIHHAKO-
BbIMU. MICKITIOUEeHHE COCTARNIAET CAYYaii, KOTla BHIpaXKeHHE UMEET Lie-
JIBIA THIT, a NiepeMeHHAag — BEIMECTBEHHEII,

VopaxueHns

1. IInsa cnemyrolumx GopMyn 3aMucaTth COOTBETCTBYIONIME apHdMe-
THYecKHe BeIpaxkeHHs Ha Ilackane:

a) a+bx+oyz; 6)[(ax-Dx+c)x-4d;
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a+bh ¢ a
B) ——+—; L. A,
¢ ab a x-Y

1 X . ¥ 2
.[l) 104“_3"5"53 C) [l+51+'§}/[1+3+w)'

2. 3anucath MaTeMaTHYeCKNE GOPMYIIbI, COOTBETCTRYIOILNE CIIETY-
[OILIMM BrIpaXeHHAM Ha flackane:

a) (p+q)/{r+s)—p*q/ (r*s);
0) 1E3+beta/ (x~gamma*delta);
B) a/b* (c+d)—(a—b)} /b/c+1E-8.

3. Movuemy B Ilackane apryMeHT QVHKLHH BCErNa 3AIMHCHIBAIOT B
ckobrax (Hanpumep, mHILYT In(5), a He In5)?

4. Ina caegyiommx GopMya 3amucaTh COOTBETCTBYIOWKME apndMe-
THYECKHe BBIpaXeHHA Ha Ilackae:

a) (1+x)?; 6) Jl+x?; B) cos? x?; ) logz-';-;
. e*+e™* &
X) arcsin x5 €) —5 ; X) x¥2; 3) N+x;
-3y pesina
H \/ 818*: K - 5 ) ————,
) vxt+8 ) 107 + In4! )COSZ+|cth[
5. BHIYHCAKTD 3HAYEHHA BHPaXeHHI:
a) trunc(6.9); I round(6.9);
6) trunc(6.2}; e} round(6.2);
B) 20 div 6; X) 20 mod 6;
I} 2 div 5; 3} 2 mod 5;

H) 3*7 div 2 mod 7/3—trunc(sin(l)).
6. OnpeeNnyTL THN BHIPAXEHUS:

a) 1+0.0; 6) 20/4; B) sqr(4);
r} sqrt(lé); m) sin(0); €) trunc(—3.14),

7. EciK y — BellecTBeHHas NIepeMeHHas, a 1 — LeNas, TO KaKue U3
CNEAYIOILMX ONEPATOPOB IPHCBAHBAHHSA [MPAaBUABHEIC, 4 KAKNe HeT:

a) y:=n+l; I y:=n div 2;

6) n:=y-1; €) y:i=y div 2;

B) n:=4.0; X) n:=n/2;

I) y:=trunc(y); 3) n:esqr(sqrt(n))?

8. TToMeHATh MECTAMH 3HAYCHUA LIGNEIX MEPEMEHHBIX X H y, HE HC~
MoNbL3ya JONONHUTENbHEE NTepeMeHHEte. Haitna Takoii anroputM, on-
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peleNuTh, B YEM €ro HEeZOCTATOK N0 CPaBHEHUIO ¢ METOOOM OOMEHA
yepes TPETHIO NepeMeHHY0. MOXHO JIN 1o NPpHMEHSTE At BelHECTBEH~
HBIX YHCEN?

9. TIpuceouTL Henoil mepcMeHHOM A 3HaueHHe UHdpPLI, cToAWIEH B
paspAne COTeH B 3aMHCH MONOXKHTENLHOIO LENOro vyicna & (Hanpu-
Mep, ecnu k = 28796, o h = 7).

10. Uenoii nepeMeHHo#H § NpHCBONTD 3HAYSHHE CYMMHB LMD Tpex-
3HAYHOTO LISIOTO YMCAA K.

11. Kakylo 3agauy peiacT cneayioumas nporpaMma?

Program Test;
Type Natur=l..MaxInt;
Var N: Natur:
X: Real;
Begin ReadLn(N};
X:1=0;
While N>0 Do
Begin
Xi=X+1.,0;
N:=N-1
End;
Writeln (X}
End.

MoXHO ITH TOTO Xe caMOro pesyNbTaTa AOCTHYER Oosice TIPOCTHIM
crmocoboM?

3.6. Beox ¢ K1aBMATYPHE H BLIBOA HA KpaH

Beod nauHBIX — 3TO nepemaua MHGOPMAUKKM OT BHEIUHWX YCT-
POKCTB B ONepaTHBHYIO MaMATh. BRBOAATCA, KAaK NMPaBUIO, HCXOAHEE
ZaHHBIE pellaeMoil 3a1avn. Bueod ~ oOpaTHHIA poLece, KOrma JaH-
HbIE MEPEAaloTCA W3 ONEpPaTHBHOH TIAMITH HA BHEIUHWE HOCHTEIH
(NpYHTEP, IWUCIIeit, MArHHTHHE YCTpOlicTBa H T. 1.}, Pe3yabTaTH pe-
IUCHUSA BCAKON 3aJayyl JOMKHBI GHTH BLIBEACHB Ha OOHH H3 3THX
HOCHTENCHE.

OCHOBHBIMH YCTPOHCTBAMH BBOAA-BHEBOMAA Y NEPCOHANBHOIO KOM-
TIBIOTEpA ARNAIOTCA KJAaBHaTYpa M guciuieit (3kpaH MoHHTOpa). MMmeH-
HO 4Yepe3 3TH YCTpOiCcTBa MaBHBLIM 00pa3oM OCYIMECTBASTCA ANANOor
Mexay venosekoM M T1K.

Ipouenypa BBOAA ¢ kAgeuamyps HMEET Ceaylomuit popMar:

Read (<cnycox BBOXA>)

Fi€ <CrnMcox BBOXAa> — 93T0 MOCHICAOBATENBHOCTE HMCH MEpeMeH-
HBIX, pasAcNeHHEX 3anATEIMHU,. CnoBo read NepeBOANTCH KaK Humans.
(Tounee rosops, Read — 3T0 onepatop ofpalleHus K CTAHIAPTHON
HpOLIEOYPE BBOOA.)
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Hanpumep,
Read(a,b,c,d)

TIpH BEIMOAHEHHH 3TOTO ONEPaTOpa NPOUCXOIHT NIPEPHBAHWE Da-
6oThl KOMIIBIOTEPaA, MOCAE Yero MOAL30BATENb JOMKEH HabpaTh Ha
KIAaBHATYPE 3HaYeHHA NEpeMEHHBbIX &, b, ¢, d, oTaenas ux Apyr ot
apyra nipobenamu. TIpu 3ToM BBOIMMBbIE 3HAYEHWA BBICBEYMBAIOTCA Ha
sKpaHe. B KoHIe HaxuMalor kiasnily Enter, 3HaueHHs AONXKHH BBO-
JATHCH B CTPOTOM COOTBETCTBHMH C CHHTaKcHCOM Ilackansa.

TIpnmep:

Var T: Real:

J: Integer;
K: Char;
Begin

Read(T,J,K);
HabupaeM Ha KnaBuaType:
253.98 100 G (Enter)

Ecnu B nporpaMmMe UMeeTes HECKONMBKO OTepaTopoOB Read, TO TaH-
HBI¢ JJI1 HHX BBOAATCH MOTOKOM, T.€, [OCNAC CYHTHIBAHHA 3HAYCHHH
TIepeMEeHHERIX AN OOHOIro OnepaTopa Read HaHHBIE Ang CHEOVIOLIETO
ONepaTopa YHTAOTCA K3 TOH 3Xe CTPOKHM Ha 2KpaHe, YTO U s Apelbl-
Oyuero 40 OKOHYaHHUSA CTPOKH, 3aTeM MPOHCXOIHT Nepexos Ha cheny-
OLYIO CTPOKY.

TTpumep:

Var A,B: Integer;
C,D: Real:
Begin
Read (A, B} ;
Read (C,D};

HaGupaeM Ha KJIaBHATYpe:
18758 34 (Enter) 2.62E—02 1.54E+0l (Enter)
Jpyroit BapHaHT omnepaTopa BBOAA C KAABHMATYPH KMEET BHA!
ReadLn (<cnmcok BBOZA>}

3mech cnoBO ReadLn o3HavYaeT read line — YUTATh CTPOKY. ITOT
OllepaTop OTINYAETCA OT Read TONBKO TEM, YTO MOCHE CYHTHBAHHA
TOCNEAHEro B CITIHCKE 3HAYEHHS IS ONHOTO oNepaTopa Readln HaH-
HEBIEe 114 CICAYIOWIEro oncpatopa GyayT CUMTHIBATECA ¢ HAYANA HO-
BO¥T cTpoKH. Eciin B npenbinyineM mpuMepe 3aMeHHTE ONIepaTops! Read
Ha ReadlLn.

ReadLn (A,B) :
ReadLn (C, D) ;

TO BBOJ 3HaYeHWii 6yIeT MPOHCXOINTD M3 ABYX CTPOK:
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18758 34 (Enter}
2.62E—02 1.54E+01 (Enter)

OmnepaTop eweoda na 3xpak (06pailieHHe K CTAHAAPTHOHN mpouemy~
pe BbIBOJA) HMEET chenyromuit ¢opmar:

Write (<cnucox EBEEBOOA>)

31mech 2/eMEHTAMY CITUCKA BHIBOAA MOTYT OBITh BHIPAXEHUS pa3-
JIHYHBIX THIIOB (B YaCTHOCTH, KOHCTAHTHI M NepeMeHHLIE).

TTpumep:

Write(234); {BuBOOMTCA UeNad KOHCTaHTa}
Write (A+B—2); {EBHBOAMTCA PEe3YNbLTAT BHMHMCIISHWUA
BEPAXEHMA }
Write (X, Summa,Argl,Arg2); {(BHBOOATCA ZHaYeHMA
IepeMeHH:X }

TTpu BoIBOME Ha 3KpaH HECKOJNBKHX YHCEN B CTPOKY OHH He OTIE-
JII0TCA APYT OT Apyra rpodenammu. TIporpaMMHCT caM JomKeH no3ato-
TUTbCSA O TakoM pasaeneHuu. IMyctn, Hampumep, I=1,/=2; K=13.
Torma, HanHcaB B IporpaMMe

WritE(I, ";Jf ' 'JK};

NOJNYYUM Ha 3KpaHe cTpoKy: 1 2 3. [Tocne BHBOAA NOCASIHErO CUM-
BOJI2 KYpCOp OCTaeTCA B ToM xe cTpoke. Ceaylolmuii BRIBOA Ha 9KpaH
GyIeT HAYHHATBECA ¢ 3TON MO3ULUY Kypcopa.

Bropoit BapyaHT mpoueayphl BHIBOIA Ha 9KpaH:

Writeln {<crucox BHBOEa™)}

CnoBo WriteLn — wrife line — o3HavaeT nucams cmpoxy. Ero geii-
CTBYE OT/IMYAETCA OT ONEpaTopa Write TeM, YTO MOCHE BEIBOAA NOC-
JISOHETO B CNMCKe 3HaYeHHMA NMPOMCXOINT MEpeBOd KYpCopa K Hayaly
crenyioweii cTpoki. Oneparop WritelLn, 3anMCcaHHBI §e3 napaMer-
POB, BLI3LIBAET NEPEeBON CTPOKH,

Dopmame: exiéoda. B cnucke BLIBOAA MOTYT NIPHCYTCTBOBATh YKA3a-
Tenu ¢opmaToB BeiBoAA (bopMaree), ©opMar onpegenser NpeacTaBne-
HUE BBIBOAMMOIO 3HayeHUA Ha 3KpaHe. OH OTHeNAeTCA OT COOTBET-
CTBYIOLLETO €My 37IeMeHTa JBoeTouueM, Eciin ykasatenb GopMaTa oT-
CYTCTRYET, TO MALLUWHA BBIBOIWT 3HAYCHHE MO ONpele/ieHHOMY IIpaBUTY,
NpelycMOTPEHHOMY TI0 YMOJYAHHUIO.

HixXe KpaTKo, B CNpapodHoit GopMe, IPUBOIATCSA NPABKIA H TIPH-
Mephl GecdopMaTHOrO M (POPMATHPOBAHOTO BHIBOJA BCIWYMH pas-
JIMYHEBIX TUNOB. s npeocTaBleHUa CNNCKa BHBOAA 3Aech OVIOYT MC-
MIONB30BAHEI clieaylowine 0003HAYCHHUA:

I, P, 0 — uenovyHcCNCHHBIE BRIPRKCHUA,

R — pBbIpaxkeHHe BelWeCTBEHHOTO THIA,
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B — BpipaxeHWe BYNeBCKOTO THNA;
Ch — cHMBOJBHAA BeJIMMHHA;
S — cTpoKOBOE BRIpAXEHUE;

# — uudpa;
*  — 3HAaK «+» HIH <>
_ — npoben.

DopMaTh! IpoLEAYPs Write

I — BHIBORUTCS ACCATHYHOE TIPENCTABIEHNE BETHUMHE [, HauWHAas
¢ TO3ULMHM PACTIONOKEHNA Kypcopa:

3uauenue [ Oneparop Pesynktar
134 Write(I) 134
287 Write(I,I,I) 287287287

I': P — BHIBOOMTCA AeCATHYHOE MpPEACTABNIEHHE BeTHYMHE ] B Kpaii-
HHE NpaBHe MO3HIMM MOIA WHpHHOM P

3Hauenne 7 OnepaTop Peaynetar
134 Write(I:6) 134
312 Write ((I+I):7) 624

R — B mone wHpHHOi 18 CHMBONOB BHBOANTCA NECATMYMHOE NIpel-
cTaBieHNe BeIMYHHEI R B opMare ¢ rutapatomeit Toukoit. Ecmu R = 0,0,
HCTIONB3yeTcsA hopMar _#. ##########E*##, Ecnu R < 0,0, To dop-
MaT KMeeT BUA & BHAGHRGHHUEN R,

3HayeHHe R Onepatop PeaynpTar
715.432 Write (R) _7.1543200000E+02
=1.91%E+01 Write (R) _~1.9120000000E+01

R: P — B Kpajinre nMpapeie MO3HUWH NOJA WHPHHON P CHMBONOB
BMBOAWTCA NECATHYHOE TMpEACTABIeHHEe 3Ha4YeHHS R B HOpManu3o-
BaHHOM ¢opMaTe ¢ IU1aBawLIei Toukoil. MUHHMaNbHas MTHHA MO
BHEOIA AN MOJOXKHTENBHEIX YHCEN COCTABNALT 7 CUMBOJOB, ISl OT-
PHUATENBHHX — 8 cHMBOJIOB. [Toc/Ie TOUKH BBIBOAHMTCS MO KpaiiHel
Mepe omHa uudpa:

3uayenue R Oneparop Pe3ynsTat
511.04 Write(R:15) 5.110400000E+02
46.78 Write{—R:12} —4.67800E+01

R: P: Q — B KpaltHHe MpaBLle MO3HUMH TOAS LIUPpUHO P CHMBO-
JIOB BLIBOSHTCH NECATHYHOE NpeACTaBlIcHHe 3HaYeHHs R B opMmarte
¢ buKCHpOBaHHOMN TOYKOM, MpUMEM Noche AECATHYHOH TOUKU BHI-
BoauTca Q uudp (0 £ Q< 24), NpeAcTaBNAIOUMX ApOOHYIO YACTE YHCHA.
Ecau Q= 0, To H1 BpoOHad 4acTh, HU JAECATHYHAS TOYKa HE BHIBO-
marca. Ecniu Q > 24, 10 NpH BHBOLE UCTONb3yeTcs $opMaT ¢ IJIaBa-
OIIel TOYKOH:
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3uayeHHe R Oneparop Pesynpbrar

511.04 Write(R:8:4) 511.0400
—46.78 Write(R:7:2) _—46.78

Ch:P — B xpaiiHI010 TIPABYIO NMO3HULHIO TONA IHPHHON P BHBO-
IuTCa 3HadeHue Ch:

3Havenne Ch Oneparop PeayneTar
Xt Write(Ch:3) X

JE Write(Ch:2,Ch:d) ! 1

S — HaYWHaf ¢ MO3ULIMN Kypcopa BHIBOAUTCA 3HAYEHHE S

3Hayenne S Onepatop PeayneTat
'Day N* Write(S) Day N
*RRDD' Write(S,S) RRDDRRDD

§: P — 3HaueHue S BHBOAUTCS B KpaitHUe NMpaBble MO3HLHU MONA
WHpHHOM P CHMEOJOB:

3HavyeHHe S Onepatop Pesynbrat
'Day N°' Write(S:10) . _Day N
*RRDD" Write(S:5,8:5) _RRDD_RRDD

B — BHBOONTCA pe3yNBTaT BhIpaXeHUA B: frue win false, HayHHag
¢ TeKymieH MO3NLMH Kypcopa:

3HayeHHe B Oneparop Pesynerar
True Write(B) True
False Write (B,Not B) FzlseTrue

B:P — B KpaliiMe npaBrle NOIHLHH NOAA WHPHROK P CHMBONOB
BBIBOAMTCS PE3YNLTAT GYNEBCKOrO BEIPAXEHHA:

3HayeHue B Onepartop Pesynerar
True Write(B:6) ==True
False Write(B:6,Not B:7) _False _ _True

3.7. ¥Ynpannense CHMBOJILHBIM BBIBOJOM HA SKpaH

Vcnone3oBanue And BLIBOAA HAa IKPaH TONBKO NMPOLEAYP Write H
WriteLn AaeT NpOrpaMMHUCTY OYEHB Cafble BOSMOXHOCTH INA YII-
PaBJIeHUsl pacTONiOXEHMEM HA 3KpaHe BHBOIHMOro Tekcra. ITevars
TeKCTa MOXET NMPOH3BOAMTECA TOJBKO CBepXy BHH3, CJIEBA HAMNpaBo.

HeBo3MOXHBI BO3BpaT K NpeIblOYUIHM CTPOKaM, CTHPpaHHUE Hamneva-
TAHHOTO TCKCTA, H3MCHCHHE L(BCTA CHMBOJIOB M T. .

JononHUTENBHBIE BO3MOXHOCTH YTIpaBJAeHHA BBHIBOAOM HA 3KpaH
AaloT TpoueaypH ¥ dyHkumu Monyaa CRT.
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JInA yCTaHOBNEHHUA CBAZH NONb30BATENLCKOH NPOTpaMMBbI ¢ MOy~
sieM Tepen pasnenaMH OIMMCaHH#H KOMKHA OBTh NOCTABEHA CTPOKA

Usaes CRT

JIns pabotnl ¢ MoayneM CRT HeoGxoquMe MOSHAKOMMTLCS CO Cle-
JYIOLIMMH TIOHATHAMU: PEXHMBl KpaHa, KOOPAWHATH Ha 3KpaHe,
TeKCTOBOE OKHO, [BCT doHA ¥ UBeT CHMBONA,

PexxuMbl 9Kpana. BHIBOA HA 3KpaH MOXET IMPOMCXOANTh B TEKCTO-
poM WM rpadmdeckoM BHae (Ha rpadHuUecKHX THCILTENX). MBI 3aech
6y/ileM TOBOPUTD TONBKO O TEKCTOBOM BEIBOJE,

JMcrinen GLIBAIOT MOHOXPOMATHUECKHE (YepHO-OeNbie) U UBETHRIE,
MOHOXpOMAaTHUECKHe ANCIUIEH MOTYT paboTaTh TONEKO B 4YepHO-Ge-
JIOM PeXHMe, LBETHHE — KaK B YepHO-0e/loM, TaK H B LBETHOM., Kpo-
M€ TOTO, TEKCTOBBIC PEXHMEI PATHYAIOTCA MO KOJTHYECTBY CHMBONb-
HEIX CTPOK W CTONOLIOB, YMEMIAOIINXCA Ha IKPaHe,

B monyne CRT kaxnuit peXuM HMEET ONpPEASNeHENIT HOMep, 3a
KOTOPBIM 3aKPEIUIEHO CHMBOJIMYECKOEe MMA (OTIHCAKHAsA KOHCTAHTA).
Hns ycTaHOBKH peXHMa SKpaHa HCTIONb3YETCH TIPOLICAYPa

TextMode {<HOMep pexmmMa>}

TIpu ofpallteHHH K NpoLeaype HOMep peXXMMa MOXET 3aAaBaThcst
KaK 4YMCJIOM, TaK M MMEHEM COOTBETCTBYIOLUEH KOHCTaHTH. Hamnpu-
Mep, ABa oneparopa

TextMode {1);
TextMode {C040) ;

3KBHMBANCHTHH.

Kak npaBuio, HCXOAHLI peXHM 3KpaHa, YCTAHABIMBaeMBbIil IO
yMomuaHHw, — CO80 (Ha UBETHEIX DHCTIIEAX).

Kooposuate: no3mpi. Kaxas cuMBonbHasg NMO3ULIMA HA TEKCTOBOM
aKpaHe onpeaeiieHa nByMs KoopouHaTtaMu (X, ¥). KoopauHata X —
MO3HUHMA B cTpoKe, Ind Kpaitveit nesoit mosuumu B ctpoke X =1. Ko-
opayHata ¥ — HoMep CTPOKH, B KOTOPO#H HaxomuTcs cuMBON. CTPOKH
HYMEPYIOTCH CBEPXY BHMU3.

Hanpumep, B pexxume 80 x 25 cHMBON B BepXHEM JIEBOM YTNTY HMe-
eT KoopavHathl (1; 1); cHMBon B HMXHEM npasoM yray — (80; 25);
CHMBOJI B cepearHe 5KpaHa — (40; 13).

JUIst YCTAHOBNEHHS KYPCOpa Ha SKpaHe B MO3HLIMIO ¢ KOOpAHMHATA-
MH (X, Y) 8 Moayne CRT cyimecTsyer npouenypa:

GoToXY (X, Y)

3nech KOOPAHHATHI KypPCOpa 3aai0TCs BHIPAXEHHSAMH THNa Byte.
BoT nipuMep NporpaMMH, KOTOpas OYMILIAET SKPaH M BRICTABIACT B
LIEHTpe 3KpaHa CUMBOI *;

Uses CRT;
Begin
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ClrScr;

GoToXY (40,13);

Write('*")
End.

HcnonpayeMas 3nech Npoueaypa ClrScr MPOH3BOINT OYHCTKY
3KpaHa.

TexcToBoe okuo. [IpAMOYTONBHOE MTPOCTPAHCTRO HA 3KPAHE, B KOTO-
poe MPOH3BOAHTCA BHIBOJ CHMBOJIOB, HA3HIBACTCA TEKCTOBHIM OKHOM.
TlonoXxeHHe OKHA OMpeneaseTcs KOOPOHHATAMH BEPXHEro JIEBOTO YTIia
H HIDKHETO TIPAaBOro YIJa MpsIMOYTO;IbBHHKA. EC/H OKHO 3aHHMaeT Bech
SKpaH, To B pexkxume 80 x 25 ero koopaunats (1; 1) — (80; 25). Takum
ARNSCTCA MCXOAHOE OKHO, U3MEHNTD NONOXEHHE M pa3Mep TEKCTOBOTO
OKHA MOXHO ¢ MOMOUILIO MPOUCAYPH

Window(X1,¥1l,X2,Y2)

3neck apryMeHTH — BEIHYMHEI THIMA Byte; (X1, Y1} — KOOPIH-
HATEl BEPXHCTO NEBOTO YTNA, (X2,Y2) - KOOPAUHATH TIPaBOTO HIX-
Hero yraa oxHa, [ocne onpencicHHA OKHaA ITOMBITKY BHBOIAA CUMBO-
JIOB 34 eTo MpeAenb OKAHIBAIOTCA Ge3pe3ynbTaTHEIMU. [ToBTOpHOE 06-
pallcHe K poueaype Window ¢ HOBHIMH NMapaMeTpaMH OTMEHSET
npeasnyiiiee HagHauYSHUE.

Ynpasnenre nperoM. Ha coppeMeHHBIX LBETHHX AHCIUIEHX THTIA
EGA, VGA, SVGA B TEKCTOBOM peXHME 3KpPaHa MOXHO HCTONb30-
BaThb 16 UBETOR.

B momyne CRT o0BaBICHB KOHCTaHTBl, HMEHa KOTOpBIX MPeacTar-
asa0T coboll aHrmuiickue Ha3BaHHA LUBETOR, 4 COOTBETCTBYIOUIHE UM
3HAaYCHHUA — TIOPSIIKOBBIE HOMEpa 3THX LBETOB.

Tlpouenypa HazHadeHHs LBeTa QOHA:

TextBackGround{Color}

3mech apTYMEHT — BeIMUMHA THTA Byte, 3aKaionlasi HOMEp 1IBETA.
Tlpouenypa Ha3HauUeHMs LBETA CUMBOJIA:

TextColor {Color)

Ecnyu uper ¢oHa HA3HAYALTCHA IO OUYMCTKH TeKCTOBOTO OKHAa, TO
NOCAe OUHCTKH OKHO 3aNHBaeTCd 3THMM UBeToM. Ecnu ¢oH ycTaHaR M-
BaeTcA Mocie OYHCTKH 3KPaHa, TO YHCTOE OKHO GYAET UMeTh YePHBIIf
uBeT (No YMOMYAHHIO), a HA3HAYeHHHIH LBeT doHa HyaeT ycTaHARAH-
BaTbCS B TeX MO3HLUMAX, B KOTOpPBbIE BHIBOISATCA CUMRBOMLL.

BoTt npuMep nporpaMMbl, B KOTOPOii N0 oYepean OTKPOIOTCA Ye-
TBIpE OKHA, M KAKHOe M3 HUX OYAeT 3a1HTO CBOHM (DOHOBBIM LIBETOM:

Uses CRT;

Begin
Window(l,1,40,12};
TextBackGround (White); ClrScr;
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Window(41,1,80,12);

TextBackGround {Red)}; ClrScr;

Window(1l,13,40,25);

TextBackGround (LightRed); ClrScr;

Window(41,13,80,25);

TextBackGround (Green); ClrScr;
End.

o cneaywureit nporpamme Ha GenoM ¢GoHe B CEpEeAMHE 3KpaHa
6VIYT BHBENEHE! HOMepa IePBEIX NATHAILUATH UBeTOB, Kaxait HoMep
6VAeT TOrO UBeTa, KOTOpHil OB 0003Ha4aer,

Usas CRT;
Var I: Byte;
Begin
TextBackGround (White};
ClrScr;
GoToXY(1,12});
For I:=0 To 14 Do
Begin
TextColor{l};
Write{I:5);
End
End.

KpaTKo ONHLIEM €1l HeCKOADKC MPOLEAYP YIPaRIeHNA TEKCTOBBIM
3KkpaHoM 13 Moayia CRT. Bee 3TH mporieZiypsl He MMEIOT NapaMeTpoB.

Ipoueaypa C1rEQOL. CTHpaeT YacTh CTPOKH OT TEKYIIEH MOIULIMH
Kypcopa A0 KOHUA 3TOH cTpokH B OKHE. TIpH 3TOM NONOXEHHE KYPCO-
pa He MeHAeTCA.

IIpoueaypa DelLine. YHHYTOXAET BCIO CTPOKY € KypcopoM. Hixk-
HHME CTPOKH COBHIAKTCA HA OAHY BBEPX.

ITpoueaypa InsLine. BcTaBnsgeT NycTyiO CTPOKY Nepel CTPOKOit, B
KOTOPOH CTOMT Kypcop.

ITpoueaypel LowVideo, NormVideo, HighVideo. ¥cTaHaBlIHUEBa-
10T PEXHUMEI MOHHXeHHOH, HOpMANBLHOMH H MOBHILeHHOMH APKOCTH CHM-
BOJIOB COOTBETCTBEHHO,

BecbMa TosieaHoit apnsgeTca QYHKUMA KeyPressed U3 Moaya CRT,
IIpu ucnonHeHHH 3Toil HYHKLMH TIPOUCXONHT ONPOC KIABHATYPH H
oTipeAeNAeTcA, He HaXaTa M Kakasd-HuOyAk KiaBHUIa. B pesynwrate
GYHKIIHA BBIOAET JIOPHUYECKOE 3HAYeHUE True, €CIH HAXaTa Jiobas
KJIaBHLIIa, H 3HaUCHHE False B MPOTHBHOM cnydae. YacTo a1y QyHK-
LBHID HCHOAB3YIOT I OPTaHM3ALIMH 3a8EPXXKM OKHA pPe3yIbTaTOB Ha
3KkpaHe (TMOocie BHIMONHEHWA nporpaMMBl TypGo TlacKanb BHISBIBaEeT
Ha 3KpaH OKHO peaakTopa). Tlepen KOHUOM AporpaMMBl 3anHChIBacTC
CACAYIOWNIT OnepaTop:

Repeat Until KeyPressed;
55




ITO MYCTOM KK, KOTOPHI «KPYTHTCA Ha MeCcTe» OO0 HAXKATHA Ka-
KOM-1160 KAABHIIH. B 3T0 BpeMsi Ha 3KpaHe OKHO pe3yieTatoB. [Tocne
HaXaTHA HAa KIaBHINY 3HaYeHUe KeyPressed CTaHET PaBHO True,
LMKJT 3aBepIUHTCs, GYmeT BHIMOAHEH Mepexol Ha MCTKY End i Ha 3K~
paH BepHETCA OKHO PEIaKTOpa. 3TOT NPHEM MOXHO HCMOAB30BATh A
330¢PXKH BHIMOJHCHHA NMPpOTpaMMBl B JIIOOOM ec MecTe,

B npuBegeHHYIO BHILE MPOTPaMMYy ITOJYUeHUS Ha 3KpaHe YeTHpex
Pa3HOLBETHBIX OKOH BHECEM cieaylollee JOMOMHEHHe: MoCe ycTa-
HOBKH YCTHIPEX1BETHOIO 3KPaHA BHIMQJIHEHHE MPOrpaMMbl OCTAHAB-
JIMBACTCA M H300paxXeHHe COXpaHAeTCs; 3aTCM IMOcAe HaxXaTHd Ha
JII00YIO KNABHIIY 3KpaH BO3BpAaLAeTCA B MCXOOHBIA pexuM (80 x 25,
yepHbIii (HoH, Gesiblie cHMBOILY), JIns 3TOro Mepea KOHLIOM MPOrpaMMBbl
HYXHO A00aBHTh CASAYIOLIEe:

Repeat Until KeyPressed;
Window(1,1,80,25);
TextBackGround (Black) ;
ClrScr;

O apyrux npoucnypax ¥ Gyukunax Moayas CRT umralite B KHHrax
no Typ6o Tlackanio.

Yopaxunenns

1. Yro Oyaer HameyaTtaHo B pe3ynnTare paboTel NPOIrpaMMHE

Program Roots;

Var B,C,D: Real;

Begin
Read(B,C);
D:=S8qgrt (Sqr (B)—4*C);
WriteLn('x1=", (-B+D} /2,

'x2="', (-B-D}/2)
End.

CCNIM B KaYecTBe WCXOMHBIX HAHHBIX 3aaHbl yneaa 10 u ~-20?
2. Yo 6yAeT HaMeyaTAHO B pe3yakTare paboThl MpOrpaMMbl

Program Less;
Var X:Real; T:Boolean;
Begin
Read (X} ;
T:=X<Round (X} ;
Read (X} ;
T:=T And (X<Trunc(X)});
WriteLn (T}
End.

ec/Iv TIOCTIeA0OBATEILHO BBOAATCA ABA 3HAYeHUs: 34, 797
3. Yro Gyaer HaneyaTaHo B pe3yibTare paGoThl MpOrpaMMB
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Program ABC;
Var A,B: Integer;
Begin
Read(A,B,A):;
Writeln(A,B:2,A:5)
End.

¢CIIH TIOCNENOBATENLHO BBOASTCA TPH 4Mcna: 36, —6, 23457

4. CocTaBbTe NpOrpaMMy BBIYHCASHHSI CYMMB! ABYX LIENIBIX YHCES,
KoTopasi GyIeT BECTH ZHANOT ¢ NONL30BaTeNleM B cleayiolileM BUe (Ha
MeCTe MHOTOTOUHIt — BBOAMMbIE M BEIBOOUMEIE YHCNA):

BBEIWUTE JBA CIIAT'AEMBIX

A= e h i i s na e

b= iiiinnn
PESYJILTAT BHYMCIEHMI:
ath=. .o erenn

3.8. Jloraueckne BeAMYHHBI, ONEPALMH, BbIPAKEHHAA.
Jloraecknii onepaTop NpHCBAHBAHHA

IIpsiMoe OTHOLIEHHE K MPOrpaMMHPOBAHMIO MMEET NUCLHILTHHA,
KOTOpast Ha3bIBaeTCA Mamemamuyeckod aceuxol. OCHOBY MaTeMaTH4Y¢C-
KOl TOTUKH COCTABNAET anzefpa Aoz2uKii, WTH UCYUCNICHHE BHICKAIHBA-
Huil. TIox BEICKA3LIBAHHMEM MOHUMAETCA JIO00e YTBEPXIEHHC, B OTHO-
LIEKHH KOTOPOTO MOXHO OIKO3HAYHO CKA3ATh, HCTHHHO OHO MITH JIOXHO.
Hanpumep, «JIyHa — cIyTHUK 3eM/IH» — UCTHHHO; «5 > 3» — UCTHH-
Ho;, «MockBa — cTonvua Kurasgs — soxkuo; «1 = 0» — noxuo. MctuRa
KU JIOXKB ABNAIOTCA TOTHYECKUMHE BETHYHMHAMHA, JTorHueckHe 3HA9eHNA
NMPHBEIERHBIX BBILIC BHCKA3bIBaHUWIA ONRO3HAYMHO OTIPEACNCHEL; IpYTH-
MH CJIOBaMH, WX 3HAYCHHA SIBIAIOTCA AO2UHECKUMIE KORCMAaNMamu,

Jlormyeckoe 3Ha4UeHHe HepaBeHcTBa x < 0, TAe x — IepeMeHHad,
ABNAETCA NEPEMEHHOM BENHUMHOM. B 3aBUCHMOCTH OT 3HaYeHHUS X OHO
MOXeT OHTb THO0 HCTHHOM, THGO A0XKbIO. B CBA3M ¢ 3THM BO3HHKAST
NMOHSTHE NOTHYECKON MepeMEeHHOMN.

OcHoBbl QOPMaNBHOIO annapaTa MaTeEMaTHYECKON JIOTMKH CO3Nan
B cepenune XIX B. anrmuiickuit MaTeMatuk JIxopax Byms. B ero 4yects
HCUHC/IERH¢ BLHICKA3HWBAHWIA HasHBaloT Gynepoi anreOpoii, a JIOTH-
YeCKHE BEMHYHMHBI — GY/ICBCKHMH.

ONIMHOYHHE BHICKAZHBAHWUA MOTYT OBITH 0OBEIHMHEHH B COCTABHLIE
Joruyeckine GopMyIbl ¢ TIOMOLUBIO JIOTHYECKHX ONEpaLHii.

HMetoTcst TPH OCHOBHBIE JIOTHMECKHME OTICPALIMM: ompuyanue, Kons-
foricuus (NOTHYECKOE YMHOXEHNE) H dussionkuun (OTHYECKoe CIIoXe-
Hue).

Onepaums oTpHUaHUA 0003HAYAETCS B MAaTEMaTHYECKOR JIOTHKE
3HAYKOM — W YHTAETCA KaK YaCTHLA He. DTO OXHOMECTHAS Onepatus.
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Hanpumep, —(x =) untaerca «He (x pasHo y)». B peaynsrare mony-
YUTCA UCTHHA, €CJTHA X He PaBHO ¥, H JIOXb, ¢CJIH X paBHO y. OTpHIAHWe
M3MEHsIeT 3HaYeHHe JOrH4ecKol BeMHUMHE HA TIPOTHBOMONIOXHOE,

Onepaluna KOHBIOHKLKH 0003HAYacTCA 3HAYKOM & H YHTAETCH Kak
YacTHLA ¥. DT0 ABYXMecTHaA omepauwvs, Hanpumep, (x >0) & (x <1)
ypTaeres «x Gonbine 0 B x MeHbloe 1». JlaHHag normueckan hopmyna
NpPHMET 3HaYeHWe HCTHHA, ecnu x €(0, 1), u 10Xb — B TIPOTMBHOM
caydae. CnenoBaTeNIbHO, pe3ylbTaT KOHBIOHKIHH — MCTHHA, ¢CITH HC-
TUHHBL 00a omepaHaa. 3HaK ONCpalHK JUIBIOHKUMH v YATACTCA Kak
yacThla wau. Hanpumep, (x = 0) v (x = 1) unTaerca «x papHo 0 wim x
paBHO 1». PopMyna gaeT UCTUHY, €cITH X — AsondHad umdpa (0 wim 1),
CrnenopaTenbHO, THILIOHKLINA HACT B PE3YALTATE HCTHHY, GCITH XOTH
6b1 OIMH OMepaHa — MCTHHA.

B ITackane noruueckue 3HaueHUA 0003HAYAIOTCA CTYKeOHBIMH CJIO-
BaMH false (JIOXb} H true (NCTUHA), 3 HACHTH(HKATOP JOIHMIECKO-
ro THNa — bhoolean.

Kpome BenHUHH (KOHCTAHT M MepeMeHHbIX) THNMA boolean JIOFH-
YecKHe 3HayeHUA false, true NMPHHHAMAIOT PE3YJLTATH OTEpaLIMii
omHoueHus.

Oncpaunn oTHOWEHHA (prc. 18) ocyllecTBNAIOT CpaBHCHHE IOBYX
ONCPaHAOE M ONPEAENAOT, NCTHHHO MAH JIOXHO COOTBETCTBYIOLIEC
OTHOLUICHHE MEXEY HUMH.

<Omepalisd OTHOWICHUA>

» <BHpakeHHe> —» <3HaK OTHOLICHHA> —

» <{Bppaxelne> ~——»

<3HAaK OTHOUeHMUA>: :==(paBHO) |[<>{He paBHO} |>(Gons-
me) | < (MeHbUle) | >= (0oJewe MM PaBHO) |<={MeHbmEe WM
PaBHO} .

Puc. 18

TprMepHI 3aTTHCH OTHOILIEHMIN: X< y; a +b>=c/d; abs{m-n}<=1.
IIpuMepr BHIMACNEHHA 3HAYeHHH OTHOILICHMIA:

OTHoleHHe Pesynirar
12 5>=12 true
56> 10 true
11 <= & false
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Jloeuveckue oTIEpaLiiK BHITONHAIOTCS HaZ oNMepaHIaMu GyneBa THIA.
HMEIOTCS YeTLIpE IOrHYecKHe onepauuu: Not — OTpPHLIAHHE; And —
AOTHICCKOE YMHOXEHHE (KOHBIOHKLHA); Or — JIOrHYeCKoe CIoXe-
xue (INIBIoHKIMA). KpoMe 3THX Tpex o0a3aTeNbHEX oniepaumii B Typ-
6o [Mackanc UMcCTCA ellie onepalis — uckarovarowee HITH. Fe 3nak —
cyXeGHOe CoBO Xor. DTO ABYXMECTHas OnepauMs, KOTopas B pe-
3yNLTAaTe AAcT 3HAYCHUC HCTHHA, eciu 00a onepaHa MMEIOT pa3Hbie
AOIHYCCKHE 3HAUYEHHA,

Onepatiny nepednciieHk B MopAnKe yOuIBaRMA NMPHOPHUTETOB. Pe-
3yALTaThl JIOTHUECKUX Onepatuii UM PasIWYHBIX 3HAYCHHWIT onepar-
JIOB TIPHBEHeHb! B 1AM, 3.5,

TaGanua 3.5

A B Not 4 AAnd B AOr B AXor B
T T F T T F
T F F F T T
F F T F F F
F T T F T T

Onepalid OTHOWEHHS MMeIoT caMbiit Ruaxuit mpuopurer. Ioato-
MY €CNi onepaHAaMU JIOTHYECKOH OmepauMy IBASIOTCS OTHOWIEHNS,
TO HX ¢lieAyeT 3aKniouaTh B Kpymisle ckobku. Hampumep, MaTeMaTn-
YecKOMY HepaBEHCTBY 1 £ x < 50 COOTBCTCTBYLT CACAYIOIICE IOTHIEC-
KOe BHIPAXEHHE!

(1<=X) And {(X<=50)

Jozuneckoe evipaxcerue ecTh AorHyeckas GopMyna, 3anmHcalKas Ha
A3BIKe TIPOrpaMMUpOoBaHHs. Jlorudeckoe BHpaXeHHe COCTOHT U3 J0-
THYECKHX OMePAHAOD, CBA3aHHEBIX TOTHYECKUMU OMepatuHsiMH B KPYr-
JBIMK CKOGKaME. Pe3yIbTaToM BHYHCASHHNS JOTHYECKOrO BHpaXeHH
AensieTcs: 6ynepa BenMYHHA (false WM true). JIorHYecKHMH omne-
pPaHAAMH MOTYT OBbITH AOrHYeCKHE KOHCTAHTEl, MepeMeHHBEe, GyHX-
LMY, OoNepatuy OTHOWeHHS, ONUH OTHENBHBIH JIormdecKil omepaHn
ABnsieTcs npocteiedt GopMoil TOruuecKero BHpaxXeHUs,

ITpuMepH NOTHYECKHMX BEIpaXeHHi (3mechk d, b, ¢ — JMormueckme
MepeMeRHEBIe; X, ¥ — DellleCTBeHHRBIE NepeMenHble; & — Uenas nepe-
MEHHas):

1) x<2*y; 2) true; 3 q;
4) odd(k); 5) not not d; 6) not (x>y/2);
7) dand (x<>y)andb;, 8) (c or d) and {(x=y)ornotb.

Ecmu d=true; b=false; c=true; x=3.0; y=0.5; k=5, TO pe~
3YNBTATH BEIMHUCIEHHA OYAYT CAeAYIOLIUMH:
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1) false;
5) true;

2) true;
6) false;

3) true;
7) false;

4) true;
8) true,

B npuMepe HCMone30BaHa JornyvecKas PyHKIINA odd (k) . D10 PyH-
KUMA OT LIeJIOr0 apryMeHTa k, KoTopas MPUHUMAET 3HAYEHHE true,
€CNTH 3HAYEHHE X HeYeTHOe, H false, ECNH K YETHOE.

Jlozuneckuii onepamop npuceaueaniia AIMeeT CTPYKTYPY, TIPEACTAB-
JIEHHYIO Ha puc. 19,

<JloruyecKaift oneparop NpUCBaHBaHUA>

» <Jlornyeckas NepeMeHHEI> —

Puc. 19

——b@ — <JloTrHYcKoe BHpakeHHe> —»

ITpHMepEI ROTHYECKHX OTIEPATOPOB TIPHCBANBAHNS,

1) d:=true;
2) b:=(x>y) and (k<>0);
3) c:=d or b and not(odd(k) and d).

3.9. OyHKIHH, CBA3LIBAIOIIME PAINHYMBIC THI! AAHHBIX

B Ta6n. 3.6 IpHBOMMTCA CIIMCOK CTAHAAPTHRIX GYHKIUHKI, obecneyn-
BAIOIHX CBA3bL MEXAY PATUYHBIMU THIIAMH AAHHEIX.

TaGanna 3.6

Tun Tun
Obpamenne aprymenta peaynbTara JeicTene
ord(x) nwoGoit I IMopanxoentit HOMEp
NOpPAAKOBBIN 3HAMCHMA X B €10 THIIE
pred(x) moGoi ToT Xe, yro | Ipeaniayuree
NopAAKOBIH g x OTHOCHTENIBHO X 3HAYeHHE
B €r0 THNE
succ (x) Awboit TOoT X¢e, ut0 | Caeayouee
TIOPAAKOBHH s x OTHOCHTENBLHO X 3HAYEHHE
B €ro THIE
chr (x) byte char CHMBOA ¢ NOPAKOBLIM
HOMEpPOM X
odd (x) I boolean True, ecnu X HEYETHOE;
False, ecin x uetHOE




QyHKUHH ord, pred H succ NPHMEHHMBI TOJBKO K NMOPAIKO-
guM THINaM. M3 MpoCTHIX THIMOB 3TO BCE, KPOME BELLIECTBEHHOTO.

QyHKUMA ord, MPUMEHAEMas K LIEJIOMY YHCITY, AAET €ro COOCTBEH-
poc 3HaueHne. Hanpumep,

ord(—35)=-35; ord(128)=128

Ecnu apryMeHT Lenbii, TO, HampHMep, ONepaTop y:=pred (x)
3KBHBANEHTEH y:=x—1, 8 y:1=succ (X) 3KBHBAAEHTEH y:=x+1.

Jind CUMBONBHOTO THIA apryMeHTa 3TH QYHKUHH AAaiOT COOTBET-
CTBEHHO TIPEIOBIIYILHIA H CNEAYIOIAN CHMBON B TaGlKlle BRYTpEHHE
kolupoBKH. IToCKONEKY NaTHHCKHMIE andaBHT BCerJa YNOpAIOUYEH Mo

KolamM, T.€.
ord('a’)<ord('b')<...<ord('z"')},
TO, HANIPHMEP,

pred('b')='a', a succ('b')='c’

To Xe OTHOCHTCA M K LHPPOBEIM JIMTEpaM:
pred('5')="4"'; succ('5")="'6"

DyHKkuMA chr (x) ABAAeTca o6paTHON K GYHKIHHM ord (x), ECITH
x — CHMBOJIbHasA BeJINYMHA,
OTO MOXHO BREIpa3UTh GopMynoi

chr (ord(x))=x,

Ifie x — CHUMBOJIbHAA BETHYMHA,
Hanpumep, wia koaa ASCII cnpaseanmgo

ord('a')=97; chr(%7)="'a'

B HeKOTOPBIX CIY4asX BO3HHKAET 3a1a4a NpecOpa30cBaHNd CHMBOJb-
HOro MpeACTARNEeHU YHCHa B YucaoBoil Tnn. Hanpumep, HyxHo mo-
JYMHTB H3 JIUTEPHI 'S5’ 1enoe Yucio 5. DTo AenaeTcs Tak:

N:=ord('S')—ord('0'},

TIe N — Lenast nepeMeHHad. 34ech MCMONMb30BaH TOT (akT, YTO KO
THTephI '5' Ha MATH CAMHHL GOMBILE Koga '0°,

ByneBCKHit THIT TaKXKe ABNAETCA MOPAAKOBLIM. TTopanok pacnono-
XeHUs ABYX €0 3HAaYCHMIT TAKOB: false, true. OTCIONa CNipaBemIMBH
CNeNyIOIHE OTHOILEHUS:

ord(false)=0, succ({false)=true,
ord(true)=1, pred(true)=false

Bot nHTepecHsiit npuMep. ITycTs X, y, 7 — BEILECTBEHHBIE TIEpEMEH~
Hele, KaK BH AyMaeTe, KAKYIO 3alavy pellaeT CedyIoWuil oreparop:

Z :=x*ord (x>=y) +y*ord (y>x)
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OteeT Takol: z = max(x, y). Kak Buante, 3Ty 3a1ayy MOXHO pe-
HINTE, HE HCMONE3YA YCIOBHOTO ofeparopa if..then.else,

Ynpaxuenna
1. BLIYHC THTS 3HAYEHH S JIOTHUECKAX BHPaOXeHHIT:

a) K med 7=K div 5—1 npu K=15;

) odd(trunc(l0*P)} npu P=0.182;

B) not oddin)npu n=0;

N t and (P mod 3=0) npu t=true, P=10101;
D) {(x*y<0) and (y>x) npu x=2, y=1;

€) a or not b npu a=false, b=true,.

2. EcnH a=true M x=1, TO KaKOe 3HAYEHUC TIONYYMT JIOTHIECKAS
fepeMEHHaA d NOCAe BHIIOMHEHUA ONepaTopa NPHCBANBAHUA:

a) d:=x<2; 6) d:=not a or odd(x}; B) d:=ord(a)<>x

3. Hanucare onepaTop [pHCBaMBAHHUA, B PE3Y/ILTATE BHIOIHEHN
KOTOpOTO JIOTHYeCKas fiepeMeHHaa t MOAYYUT 3HaYeHHUE true, eCiu
BEICKAa3BBaHWE UCTHUHHO, H 3HaY¢HWE false — B NPOTMBHOM Cliyuae,
DA CNeayIoMMX BEICKA3BIBAHHIA:

4) W3 YHCEN X, ¥, z TONBKO ABa PaBHBI MexXmy coCoif;

B) x — NONOXUTENBHOE YHCIO;

B) KRXKAOE H3 YUCEN X, ¥, Z MTONOXUTEABHO;

) TOMBKO ONHO W3 YHUCEN X, ¥, Z TIONOXUTENLHC,

) p DeNNTCR HAUENO Ha ¢,

¢) uudpa 5 BXOEHT B ACCATHUYHYIO 3allMCh TPEX3HAYHOIO LIEJIOTO
yucna k.

3.10. JIornueckHe BLIPAKEHNA B YNPABAAOIHX ONEPATOPAX

ANTOopUTMHYECKAs CTPYKTYpa BeTBAeHHA nporpavmupyetca B Mac-
Kale ¢ OMOLUBIO YC206#020 onepamopa. PaHbliie MBI ero ONIUCHIBANY B
TaKOM BHAE!

If <ycnopme> Then <onepatTop 1> Else <onepaTop 2>;

KpoMe Toro, BO3MOXHO HCIONB30BAHMC HEMIONHOM GOPMEI YCITOB-
HOTO Oleparopa:

If <ycnoeme> Then <onepartop>;

Teneps JaguM CTpOTOE ONHCAHHE YCIOBHOTO Omeparopa B ¢opMe
CHHTAKCHUECKoil AHarpaMMsl (puc. 20),

To, 4T0 MH paHblUe Ha3bIBANMK YCIIOBUEM, €CTh A02UYECKOe Bpadice-
Hiie, KOTOPOE BBIYHCIAETCA B MIePBYIO ouepelb. Ecm ero 3HAYEHHE paB-
Ho frue, TO Gyler BRIMOAHATECA <omeparop 1> (nocne Then), ecaH
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<YcIoBHEi omepaTrop>
— =+ If——»<JlorMdecKOe BEIPAXEHHE> —

——

L J

L——»Then ————# <Onepatop> -

———— Else———— <Oneparop>

Puc. 20

false, To <oneparop 2> (nocne Else) Wi noaHol (GopMe wm cpasy
CNEMYIOLUMH OTIEPATOP NOCIIE YCAOBHOIO Wis HenomHOH ¢hopMsl (6e3 Else).
Ipumep 1. ITo mnuHam Tpex CTOpPOH TPEYTOJNBHUKA 4, b, ¢ BHIUHC-
JVTH €70 TIOLIAKD,
Jlma pewieHysT 3aa4H UCTIONB3YeTes popmyna IepoHa

Jp(p-aXp-b)(p-c) >

rme p = (@ + b +¢)/2 — nonynepumerp TpeyronarHuka. McxoaHsle
HaHHEIE JOKHH YAOBHETBOPATE OCHOBHOMY COOTHOLLUEHHIO IR CTO-
POH TPEYTONBHUKA: MIMHA KAXLOH CTOPOHH JOMKHA OBITH MeHBLIE
JJTHH JBYX APYTHX CTOPOH.

HMimes BO3MOXHOCTD B OIHOM YCJIIOBHOM ONEPATOpE 3alMCHIBATH
ZOCTATOMHO CIOXHLIE TOTHYECKHE BHPaXXeHHS, MBI MOXEM Cpasy «OT-
(UILTPOBaTL> BCE BAPUAHTH HEBEPHBIX UCXONHHIX JAHHEBIX.

Program Geron;
Var A,B,C,P,5: Real;
Begin
Writeln ('BreguTe IIMHH CTOPOH TPeyroNbHMKA:');
Write('a='); ReadLn{a);
Write('b='); ReadLn(B):
Write('c='); Readln(C):
If (a>0) And (B>0) And (C>0) And (A+B>C)
aAnd (B+C>A) And (A+C>B)
Then Begin
P:=(A+B+C) /2;
S:=5qrt (P* (P-A)* (P-B) * (P-C));
WriteLn('Nnomane=",S)
End
Else Writeln('HemepHhle MCXONHHEe RaHHHE')
End.

Teneps pacCMOTPHM CHHTAKCHYMECKYIO AHATPAMMY ONEparopa UHKA-
NOKa, WIH OMKI ¢ MpeAycaoBHeM (puc. 21).
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<Oneparop UHKNA ¢ NPerycIoBHEM>
» While—»<Jlormyeckoe nupmnnw—l

v

» Do » <Oneparop>
Prc. 21

CHayana seryncaserca <Jlormueckoe BhipakeHue>. IToka ero 3ua-
YeHUe paBHO true, BHNOAHACTCH <OmepaTop> — Teno Hukna. 3ieck
<Oneparop> MOXeT OHTb KaK MPOCTBIM, TAK U COCTABHBIM,

Ilpumep 2. B cnenyoieM dpparmMenTe nporpaMMbl Ha ITackane Bul-
YHCAASTCA CYMMa KOHEYHOTO YUC/A YAeHOB TAapMOHMYECKOro psua

1 1 1
l+—+—+m+?+m.

CyMMHpOBaHHE IpeKpalliaeTcs, KOrjJa OYepeIHOE ClaracMoe CTaHO-
BHTCA MEHBILIE £ WIH LIeNad nepeMeHHas § JOCTHTAeT 3HAYeHNA Maxint.
S:=0;
T:=1;
While (1/I>=Eps) And (I<MaxInt) Do
Begin
S:=8+1/1;
I:=T+1
End;

CHHTaKCHYECKasA AMarpaMMa oTiepaTopa UHKA ~10, WIH HAKA ¢ 10~
CTYCNIOBMEM, NIPEACTABNICHA Ha DHC. 22,

<Onepatop LMKIA ¢ NOCTYCAOBHEM>
» Repeat ——» <Onepatop>

»Until » <Jloru4ecKoe BupakeHHe> —»
Puc. 22

Hcnonnerne unxna NMOBTOPACTCA 00 TONO MOMEHTA, KOrla <Jloru-
YeCKOe BRIpaXKEHHUE> CTAHET PpaBHHIM frue.

I'[penhmymaﬂ 3anada ¢ HCMOMB30BAHHEM LIHKNa C MOCTYCIOBHEM
peiacTea Tak:

S:=0;
I:=];
Repeat

S:=5+1/1I; I:=I+1 .
Until (1/I<Eps)} Or (I>=MaxInt};
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3.11. [Iuka no mapaMeTpy

PaccMOTpHM CIEAYIOILYIO NPOCTYIO 3a7ady: TpeGyeTcs BEIMHCINTD
CYMMY LIEJIBIX yHcen oT M 10 N nyTeM npsaMoro CyMMHpOBaHHS. 31ech
M1 N — uenwie uncina, 3agauyy MOXHO cHOPMYITHPOBATh TaK:

21 ectu M £ N,
Summa =154
0, ecruM > N.

AJITOPHTM M NPOTpaMMa pellieHHUs 3Tof 334a4M ¢ HCTIONB30BaHIEEM
CTPYKYYDEI LHK-TIOKA MPEACTABACHEI Ha pHC. 23,

Program Adding;
Var I,M,N,S5umma: Integer;
Begin Write({'M=');
Readbln (M) ;
Write('N=");
ReadLn (N} ;
Summa :=0;
I:=M;
Whila I<=N Do
Begin
Summa :=Summa+I;
mma=5hmma+_J I:=Succ(I)

End;
Writeln('CymMa parna‘,
Summa}

End.
//BHEMIShmmq//

A Tenepb BBEAEM HOBBIH THI UMKITHYECKOM CTPYKTYpPHL, KOTOPEIii
Oyner Ha3LIBATECA MK N0 MAPAMETPY, WIH uMkA -And. Biok-cxeMa
nporpaMMa Ha Ilackane mns pelicHHA paccMaTpHBaeMOi 3amaum ¢
HCIOJMB30BAHHEM 3TOM CTPYKTYPH NPHBSACHE! Ha pHC. 24,

dacch uenmag nepeMcHHas J NOCNCAOBATENBRO IPHHHMAET 3HasMe-
HUg B oManazode ot M no N, IIpH kaxnoM 3HauyeHHH [ BHIIONRAETCH
Teno unkna. IMocne nocneaHero BHIMONHEHUS UMKNA ipu = N nipo-
HCXOOMT BRIXOA H3 LIMKJIA Ha NpoAosXeHue anropurMa, Linkn peinosi-
HAeTCA XOTA Ol OOMH pa3, ecnd M < N, 1 He BHONHACTCA HH pasy
npu M >N,

Puc. 23
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Program Summering 2;
Var I,M,N,Summa: Integer;

Bagin
Write('M=");
ReadLn (M) ;
Write('N=");

ReadLn (M) ;

Summa :=0;
For I:=M To N Do

Summa :=Summa+I;
Writeln({'CyMmMa paBHa',
Summa)

l Summa=Summa +1 I End.

—
_/Buwon Summa/

B nporpaMMe MCONb3yeTCA ONeparop LHMKIA For, CHHTAKCHYEC-
Kast [uarpaMMa KoToporo NnpeacrapfieHa Ha pHc. 25.

<Oneparop UMKMA C MApaMEeTPOM >
» For —<Ilapamerp LuKna>— —|

Puc. 24

L(Bupaxcnuc 1> To TBmpaerue 25— Do—»<Oneparop>—»
DownTo

3Mech <napaMeTp LMKNA>: 1=<MMA MPOCTOM NEePEeMEeHHOM
NopAuIKOBODG THOA>

Puc. 25

BrinonHeHMe onepatopa For B NepBOM BapHaHTe ('Po) NPOHCXO-
IUT MO CAeyIoLICH cXxeMe:

1. Baiyuensiores 3HaueHus <BripaxeHns 1> u <Bripakenus 2>.
370 JenaeTcs TONBKO OfMH Pa3 NPH BXOAE B ITHKI.

2. TlapameTpy LMKIIA NPUCBANBAETCA 3HaYEHHE <BoipaxeHns 1>,

3. 3HayeHue MapaMeTpa HHKNa CPABHKBaeTCS ¢O 3HaYeHHeM <Bbi-
paxeHus 2>, Ecnn mapaMeTp UMKIa MeHbIle WM PABEH 3TOMY 3Haye-
HHIO, TO BEIMONHACTCA TEAO UMKIA, B MPOTHBHOM CiTydac BHINONHE-
HHKe LKA 3aKaHYUBAETCA,
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4. 3HaueHWe MapaMeTpa HHKIA H3MEHSETCA Ha CAeRyIolee 3Have-
HHe B CTO THNE (IJA LieNbIX YUCEN ~— YBEMWYMUBACTCA Ha eAWMHHLLY);
POVCXOMMT BO3BPAT K MYHKTY 3.

Onepatop UMKIa For oOBeIUHSCT B cebe gettcTBUA, KOTOpEIE NIPH
HCTMIONB3OBAHWN LMKIA While BEIMONHAIOT pasfiHYHEIE ONEPATOpPHL:
IPMCBAWBAHNE MAPaMETPY HAYaNbHOTO 3HAYEHHS, CPABHEHHE ¢ KO-
HeYHBbIM 3HAYCHHEM, H3MCHEHHE HA CNERYIOIIES,

Kak U3BeCTHO, Pe3YNLTAT CYMMUPOBAHUS LIENLIX YHCEN He 3aBHCHT
oT TopsiAKa cymMmKupoBanusa. Hanpumep, B paccMaTpupaeMoil 3amade
qHCIAa MOXHO CKalubBaTh H B 06paTHOM mopsnke, T.e. 0T N oo M
(N 2 M). Ins 3Toro MOXHO UCTIONb30BaTh BTOPO BApUaHT oncpaTopa
uKiaa For:

Summa:=0;
For I:=N DownTo M Do
Summa ;=5Summa+I;

CnoBo DownTo OYKEaIbHO MOXHO NMCPEBECTH KaK «BHU3 Io», B ta-
KOM CJTyMae MapaMeTp LHKIa H3MEHSeTCS TIo YOBIBAaHHIO, T.€. TIPH KaX-
Z0M NOBTOPEHUH LMKIIA TIApaMeTp H3MEHSET CBOC 3HaYeHHE Ha Tipe-
Jeiaymee (paBHOCHABRHO i:=pred{i}). Totma sICHO, YTO HHKJI He
BHITOJIHACTCA HM pa3y, ecnu N< M,

PaGoTtas ¢ omeparopoM For, YYWUTHIBaiiTe CleAylOIHe MpaBUa;

¢ MMapaMeTp UMK He MOXET UMETh THIT Real;

e B TCJIE LIMKJIA HETb3S1 H3MEHATD MIEPEMEHHYIO «ITapaMeTp LHKIa»,

¢ TIPH BBIXOAE M3 HUKJIA 3HAUEeHHUE TiepeMCHHOR-TIapaMeTpa SBs-
eTCA HeonpeaeICHHBIM,

B cnenyiouieM NnpHMepe B KaYeCTBE MAPAMETPA [IHKIA For HCNONb-
3yeTcsl CHMBOJIbHAA NiepeMceHHas, [Tycthb TpeGyeTes MoNyymTh Ha 3Kpa-
He XecATHMHBIE KOAbE OYKB AaTUHCKOTO andapuTa. Kak H3BECTHO, fa-
THHCKHe OyKBbl B TaGNHuUe KOOAMPOBKM YIOPAMOYEHB! MO andaBuTy.
BoT thparMeHT Tako#l MporpaMMel:

For C:='a' To 'z' Do
Write ({(C,'=',0xd{(C)):

3necs nepcMeRHas C HMEET THN Char.
A Tenepb mogyMaiiTe caMM, KaK BbIBECTH KOAMPOBKY JATHHCKOTO
andasHTa B 06paTHOM Nopaake (0T 'z’ mo ‘a’),

Ynpaxuenus

1. CocTaBHTR MPOTPaMMY TTOMHOTO PELIEHHS KBaAPAaTHOTO YpaBHe-
HUs (anropuTM CM. B pa3a. 1.3).

2. Hcnons3ys onepaTophbl THKIA While, Repeat U For, COCTABUTH
TPU BapHAHTA NMPOTPAMMB! BEMHCNICHKA N,

3. CocTaBUTEL NporpaMMy, TO KOTOpoit 6yneT BBOAUTHCS TIOCTEA0-
BaTENLHOCT CHMBOJIOB AO TeX MOp, MOKAa He BCTPETUTCA MaNeHbKas
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WM Gonbilas naTHHCKas Oykea Z. ITomcunTarp, CKOABKO pa3 cpeny
BBOJMMBIX CHMBOJIOB BCTpeuanach Gykea W,

4. BEIMHCIHTE CYMMY KBaIpaTOB BCeX HeNEBIX YHCesl, MONaNnaioIuX g
uHTepBaa {Inx, e*}, x>1.

5. BEIMHCIMTD KOJMHYECTBO TOYEK ¢ NIETONHCAEHHBIMHM KOOPIHHATA-
MH, TornajaiolMx B Kpyr paanyca R (R> () ¢ meHTpoM B Havame
KOOpAWHAT.

6. HareqaTaTh TaGNHLLY 3HaYeHUN BYHKUMH Sin X ¥ COS X HA OTpe3Ke
[0, 1] ¢ warom 0,1 B cneayioleM Buae:

X sin x cos Xx
0.0000 0.0000 1.0000
0.1000 0.0998 0.9950

.

1.0000 08415 0.5403

7. Harleyarark B BO3pacTalOLUEM MOPAIKE BCe TPEX3HAYHHE YHCNa,
B HECATHYHOMN 3AMTHCH KOTOPBIX HET OAWHAKOBHIX HHGD.

8. IIaHo nenoe n > 2, Hane4araTh Bee MPOCTHIE YHCAA U3 AMANA30HA
(2, n).

3.12. OcoleHROCTH HeNOuHCAeHHOM
H BelltecTBEHHOH apHPMETHKH

YHCAOBHE PACYESTH MOTYT NMPOUIBOAMTLCA Ha MHOXECTBE LENbIX
YuceN HAH HA MHOXECTRE BElUECTBEHHBIX YHcea. C MaTeMaTH4YecKoi
TOYKM 3peHHH LENEIe YMCAA ABMAIOTCA MOIMHOXECTBOM MHOXECTBA
BelleCTBeHHBIX uncen. IloaToMy, kasanock OH, MOXHO GO OB H He
pa3aenATh YHC/IA HA HEJBIC H BELIECTBEHHAIE M HMETh N0 TOABKO C
BELLEeCTBEHHEIM YHCMIOBEIM THITOM JAHHBIX.

OaHako uenoyucineHHaa apudmerika Ha DBM uMeeT TpH 0YeHb
CYLIECTBEHHLIX ITPEHMYILLECTRA M0 CPABHEHHIO C BellleCTBeHHOIt apud-
METHKOI:

* LIEBIE YHUCTTA BCETIA NPEACTABMME! CBOMMH TOYHHIMH 3HAMCHHAMMU;

 OnepaliH UETOUMCICHHOM apipMETHKY JAI0T TOUHBIE Pe3YJIBTATH;

 OTICpALIMH LICJOUHCACHHON apHPMCTHKH BRITIONMHMIOTCS GHCTPEE,
yeM OTepalii BelleCTBeHHOM («Tapaliieii») apupMETHKH.

HenocraTkoM 1en0ro THIA JAHHBIX ABASETCH CPABHUTEALHO Y3KMIH
JHATIA30H BOMYCTHMEIX 3HaueHHHA {Ana TMna Integer — OT -32768
o 32767). Tlpy HCNOMHEHHH NPOrpaMMBl ABTOMATHYECKH HE KOHTPO-
JHMPYETCA BEIXOA 3HAUCHHA HENON BeAMYHHH 34 5TH rpaHiiH. B 3ToM
cayiae MoAyqaeTes owuboyHbi pe3ynsTaT. EcnaM Takas onacHoCTh cy-
WIECTBYET, TO TPOTPaMMHCT JAOMXKEH caM TNpeflyCMaTpHBaTh B CBoeH
nporpaMme MpeaynpexaeHie UeNOYHCAeHHOTo TiepenonHeHusa. Yawe
BCEro LeNblit THIT UCNONB3YeTCA A NPEICTABIeHUA CYETYHKOB, HO-
MEpOB, HHIEKCOR U APYTUX LENOYNCNEHHHIX BETHUUH,
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BaM yXe H3BECTHO, YTO UEALH THIT JAHHLIX ABNAETCA NMOPSIKOBBIM,
BCMIOMHHUM, YTO 3TO 3HAYMT:

& BEJTHYMHBI 3TOTO THIMA MPUHHMAIOT KOHEUHOE MHOXKECTBO 3HA4YE~
HHil, KOTOpHIE MOTYT OBITh NPOHYMEPOBAHEI;

& HA MHOXCCTBE 3HaYeHMil JaHHoro THNA paboTaloT MOHATHS: «IIpe-
AHIEYIHA 3NEMEHT», «ITOCNEAYIOINMHA 3NEMEHT>,

TToveMy Xe BeecTBeHHBIN THIT JaHHERIX He ALNAETCA YIOPAIO9SH-
HpiM? BeluecTBeHHBIE YHcna B naMsti 3BM npeacraeaswotca B dop-
MaTe ¢ mNapawlieil ToUKoii, T.e. B B¢ COBOKYMHOCTH IAapbl YHCEN —
LEAOT0 HOpAZKAa M HOPMATM30BAHHOMN MaHTHCCH. T1oCKOABKY pasMep
ayeiiK aMATH OrpaHNyeH, B GONBIIKHCTBE CAYYAaeB MAHTHCCA OKa-
3pIBaETCA «O0pEe3aHHOMN», WHBIMH CROBaMK, npubawxeHHON. TouHoe
ApedcTaBeHUe B HaMATH MMEeT JIMIUb AMCKPETHOS KOHEYHOE MHOXE-
CTBO BEWECTBEHHBIX 3HAYSHMH, 1103TOMY MHOXECTBO BelleCTBEHHBIX
yHceN B MAIUMHHOM NPEACTABNIeHHM (puc. 26) eCTh THCKPETHOE, KO-
HEYHOE MHOXECTBO, XOTH OHO M ABIACTCA OTpAXEHHEM KOHTHHYYMa
AeHiCTBUTCIBHBIX YHCEI.

n hon B w h L Ty -1 'y
1 1 i | 1 1 ] ..r.
¢ e
L ITnapamulee
MawnHHbR HONb nepenoIHeHHe
Puc. 26

Ha pucyHKe H300paXeHa MONOXHTENBHAA YacTh ACHCTBHTENDHOMN
YHUCOBOH OCH, Ha KOTOPOH IITPUXaMH OTMEYeHbl 3HAYEHHS, TOYHO
NpeACTaBHMBbIC B BEIUCCTBEHHOM THUNE AaHHBIX, T2 KapTHHA CHMMeET-
PHYHO OTPAXKACTCHA HA OTPHUATENBHYIO HOMYOCh.

C pocroM a0CONIOTHOrO 3HAYEHUS UHTEPBAT MEXAY COCEAHMMM
TOYKaMH pacTeT. OH paBeH (ITPH ABOMYHO-HOPMATTHIOBAHHOMH dopMe
¢ Mnapaloteii TouKoit) 27 x 2°= 2"~ rme p — nopsaAOK yKcna, a f —
KONMHYECTBO ABOMUHLIX PA3pPANOB B MaHTHCCe, SICHO, UTO ¢ pOCTOM
aGCcoONMOTHOM BEAMYMHBI YMCHA €ro MOpsaoK (p) pacreT W, CienoBa-
TeAbHO, PACTET LIAT MEXAY ABYMS COCEAHWMH 3HaYeHWAMHU. MHHH-
MANBHBIH Lar

Mgy =i — 1] = 277
MaKCHUMAaNBHBIH mar
Al = |r~ - rN_]] = 2fmet

HarnpiMep, eClH P = —64; Prax = 63; ¢ =24, TO UMeeM Ary, =
= 2% Ar = 2%,

Kasanoch 65bl, 3HaYCeHHA MHOXECTBA TOYHO NMpPEICTaBHMBIX Belle-
CTBEHHBIX YHCENI MOXHO TPOHYMEpOBATh M TAKHM 00pa3oM orpene-
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AUTH HA HeM MOHATHA «CACHYIOWHIly, «npeAbiaylimiis. OaHako pac-
CTOSIHHE MEXRY ABYMA MOCNEeNOBATENIbHBIMH 3HaYe€HWAMH Ha 3TOM
MHOXECTBE OKa3hBaeTcsl BENMYMHON CYGLEKTHBHOHN, B YacTHOCTH,
3aBKCALIEH OT pasMepa AYeHKH NaMATH, B KOTOPOH XpaHHUTCA YHCIO.
Hanpumep, ecliv NOx MaHTHUCCY Bhlaensercs 3 Gaifta, To ciieayiollce
3HAYCHHME MONY4aeTcs MyTeM TMpHCaBICHMA K MaHTHCCe eAMHHLUEI B
24-M paspane; ecnu 5 G6aiiT — eanHKUB B 40-M paspane.

BecKOHEYHOe KOMHYECTBO ACHCTBHTENIBHEIX YHCEN BOOGILE Henmpea-
CTAaBHMO TOMHO B naMaTH DBM. Ecnu BemiecTBeHHOE 3HaueHHe X Mo-
NafgaeT MeXay OBYMA TOYHO MPEeNCTABHMEBIMH 3HAUYSHHAMH 1, 1 Iy, TO
OHO 3aMeHACTCA Ha 3HAYEHWE MEHBIIEro No MOAYNIK U3 3TOi napel
yycen {HEKOTOpHlE THIK NPOLCCCOPOB BBIMONHAKT <NMpPaBHIBHOE»
okpyrineHue). ClieaoBaresibHO, B 00LIEM Cy4ae BEIICCTBEHHDBIE YHCA
XpaHATCA B NMAMATH NPUONIHXKEHHO, T.€. HECYT B cebe morpeirHocTh,
KOTOpas HAIHIBACTCA HOZPEUROCNBIO MAWMHHHO20 OKpY2ReHNA.

W3 ckasalHHOIo CnenyeT, YTo ecl ABa uucna X M Y yIorineTsopaior
yenosuaM £ < X< 1y 1< Y< ry, Ho X#Y, To B MalIKHHOM TIpER-
CTaRIEHHH OHH HEpAZAHYHUMEL

Pa3sHOCTD MeXAy BeleCTBeHHOH eAMHMUeH W GMIDKANILIMM K Heii
YHCAOM, NPEACTABUMBIM B NAMATH MALIMHB, HA3LIBACTCA MOUHIKRHM
sncunon €. HHave rosopa, ecnu r; =1, 10 ryy =1 + €. JIeTKo NOHATSH,
YTO BEJIMYKHA MALIHHHOTO € CBA3aHa TOJMBKO € pa3pAAHOCTHIO MaH-
THUCCHI B TIPENCTARNEHHUHM BEILECTBCHHBIX YMCEN Ha AaHHOI DBM.

Jna onpeneneHns BEIKUNHB MAIINHHOTO € MOXHO HCHOAB30BATE
CNCAYIOLIYIO IPOrpaMMy:

Program Epsilon;
Var Eps: Real;
Begin Eps:=1/2;
While 1.0+Eps>1.0 Do
Eps:=Eps/2;
Writeln ('MammMuHL! sncuaon=',Eps)
End.

Yipakaenns

1. C nomMolpl0 NMPHBEASHHOM REBIIIE TIPOTpaMMBl ONIpSACAMTE HA
BallleM KOMIBIOTEpE BEJIMUMHY MALIHHHOTO €.

2. Ecnu Ha palieM KOMABIOTEPE STO BO3MOXHO, ONpPEISANTE Ma-
IIHHHOC € JNA YABOCHHOM WM MOBBIIEHHON TOYHOCTH NPENCTaBIe-
HHS BELIECTBEHHBIX YHCE.

3. CocraseTe NpOrpPaMMy omnpedeeHUA MallWHHOTO HYNA, TTpose-
IMTe YUCNEHHBIN 3KCMEPUMEHT Ha BalieM KOMITbIOTepe,

4. Pe3ayabraT BHINONHEHHA CHEOYIOLIeH nporpaMMul ZXOKasblBaeT
HeKOPPEKTHOCTE CPaBHEHMS Ha paBEHCTBO JBYX BellieCTBEHHBIX YHCE,

Program Test;
Var X,StepX: Real;
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Begin X:=0;
StepX:=0.1;
Repeat

K:=X+StepX
Until X=1E3
End.

ITpoBenyTe YHCNICHHBIH 3KCMEPHMEHT, OOBACHHTE PE3YNLTAT.

5. TonpoGyiiTe 3KCMEPHMEHTATEHO A0KA3aTh, UTQ B «IDIABAICIHEIT
apHdMeTnke Ha DBM e Beerna BHNONHAKOTCA 3aKOHEI 4CCOLIMATHBHO-
e (x +y) + z=x+ (y + 2) 1 TUCTPUGYTUBHOCTH: (X + ¥) - 7= X7+ yz.

6. IlpoBeaure 3KCTIEPHMEHT HA MCCACHORAHME LIENIOUHCAEHHOTO
NEPENONHEHHS, T.€. YCTAHOBHTE, YTO TIPOHCXOMHT ¢ LIENOH NepeMeH-
HoIl, KOrfia e 3HaY¢HHE MPEBHIIAET MaxInt.

3.13. TloanporpamMmsl

C NOHATHEM BCTIOMOTATENBHOIO AIFOPHTMA BH YXe 3HAKOMB (CM.
paza. 1.4). B a3pkax nporpaMMKpOBaHHS BCITIOMOTAaTENbHEIE AT OPUTMBI
HA3HIBAIOTCA nodnpozpammamu. B Iackane pa3nu4aloTcs B¢ pa3HOBHI~
HOCTH MOMITIPOrpaMM: npoiedyput W @yrxiui. PaccMOTPUM 3TOT BOTIPOC
Ha MpHMepe chelyiotell 3anaun: ZaH ABa HATYPANbHBIX YHCNA a H b,
TpebyeTea onpeAeNUTE HAHOONBITHT OBLIMA AEAUTEND TPEX BENHYUH!
a+ b, |a-b|, a- b. 3anuueM 310 Tak: HOH(a + b, |[a - b], a- b).

Wpesa pelieHMs COCTOMT B CHEOYIOIIEM MareMaTHuecKoM ¢akre:
ECHH X, ¥, Z — TPH HaTypanbHhix uHucha, to HOIH(x, y, 2) =
=HOIO(HOI(x, y), 7). Haue roBopsa, ByXkHo Haith HOH npyx Benn-
yyuH, a 3areM HOJI monyueHHoro 3HaU¢HHS B TPEThEro umcrna (mo-
npo6yitTe 3T0 10KA3aTh).

O4eBUAHO, YTO BCIIOMOTaTe/IbHBIM AITOPHTMOM IS PEllieHUd No-
CTaB/ICHHOM 3a1ayyt SBISETCH aA/ITOPUTM NMONyueHUd HaHOoNbiero 06-
MIEro NeNuTeNs ABYX YHCeR, DTa 3a0a4a pelliaeTcs ¢ NOMOIIBIO H3Be-
CTHoro anropnT™a EBxinna (cM. pazaen 1.3). 3anuizem ero B hopMe
MpOLICAYPEL HA ANFOPHTMHYECKOM A3bIKE.

Oponenypa Eskiua(nen M, N,K);

HaY
noxa M<>N
pTri
ecnx M>N
o0 M:=M-N
unave N:=N-M
xB
xn;
=M
KOH

K



3mech M ¥ N gBAKIOTCA (POPMANBHBIMH NapaMeTpaMy NpOLEEYPRI. M
W N NapaMeTpi-apryMeHThI, K -— napaMeTp-pe3ynbTar. OcHOBHOM an-
TOPHUTM, pellAIOMMil HCXOOHVEO 33134y, OVIeT CneayiomuM;

anr zapaya;

nen a,b,c;

xay sponla,b):;
EBkmmnu (a+b, |a-bl,¢);
Erxmuu{c,a*b, c);
BEIBoJ (C)

XOH.

ITponenyprt B [Tackame. OcHOoBHOE O0TAMYHe NpolLienyp B [TacKane ot
npoLeayp B ANTOpUTMHYECKOM A3biKe (AS) cocTouT B TOM, YTO nMpo-
ueayps B TTackane oNMCHIBAIOTCA B Pa3dene onucaHuA MOANpPOTPaMM,
a B Afl nmpoueaypa spisgeTcs BHeUIHeH MO OTHOLIEHHWIO X BLI3LIBAlO-
med nporpamme. Tenepp NOCMOTPHM, KAK pelicHHE TNMOCTABICHHOI
3a7avyd nporpaMMupyercs Ha Typoo TMackane.

Program NOD1;
Var A,B,C: Integer;
Procedure Evklid(M,N: Integer; Var K:
Integer):;
Begin
While M<>N Do
If M>N
Then M:=M-N
Else N:=N-M;
K:=M
End;
Begin
Write('a=');
ReadLn(A);
Write('b=");
ReadLn (B) ;
Evklid (A+B,Abs (A-B),C);
Evklid{C,a*B,C);
WriteLn ('HOO=",C)
End.

B nasHOM NpuMepe ofmer apryMeHTAMH H PE3YABTATAMM MEXKIY
OCHOBHOI nporpaMMoil H NMpouelypoi NMPOU3BOAWTCA Yepel napa-
mempyi (popmansubie U paxmuyecxue), CymecTBYeT H OpYroi Mexa-
HH3M oOMeHa — yepe3 rrobanbHble MepeMeHHbe. Ho 006 3TOM 4yTh
nosxe. A cefiyac paccMOTPHMM CHHT2KCHYECKYIO TH2rpaMMYy OTTHCA-
HuA npoueayps (puc. 27).

M3 marpaMMbl BHIHO, UTO NPOLISAYPA MOXKET HMETh MapaMeTpHl, a
MOXeT OBITh H G¢3 HUX, Yanie Beero apryMeHTH NPpeICTaRTIOTCH KaK ma-
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METPBI-3HaY¢HHMA (XOTA MOTYT GHTEL M NApaMeTpaMH-TIEPeMEHHBIMH).
A IAA Nepeliayd pesyALTaTOB HCTIONB3VIOTCA NapaMeTphi-NepeMeHHbBIE.

<OnHCaHWe NpOoLEeypH>
—_— # < 3aroNoBoK NpoLeayph>— —»<Baok>—»

£3arofoBOK NMpoLenyphl>

» Procedure —» <Hwma npouenypbi>—T——>

L @——b <Cnucox hopManbHHEK napaMeTpoB>—»

<¢opMannHHEe napaMeTpH>: :=<HapaMeTpeH-3SHAYSHUA>
| <napaMerpu-HepeMeHHEe>

<ITapame¢Tphl-TiepeMEHRlE >
» Var—+<Cnucok nepeMeHHBX > = <Tun>—»

<JTapaMeTphi-FHAYCHHA>

> LCNucoK nepeMeHHbX> —PO-KTHIP—D

Puc. 27

Tpoueaypa B Ka4YeCTBe pe3y/IbTaTa MOXET NepemaBaTh B BEI3BIBAIO-
Y10 MPOrpaMMy MHEOXECTBO 3HaUYeHHH (B 4aCTHOM cliydae — OfHO),
a MOXET U HH oaHoro. Tenepb pacCMOTpHM NpaBujia obpallleHHs: K
npoutenype. OGpallieHHe K NpoLeaype NPOH3BORUTCA B (hopme onepa-
mopa npoyedypu (puc. 28).

<Oneparop NpoLeAypH>

v

» <HMs npouexypbI>

L @——b <Cnrcok paKkTHYECKHX ITapaMeTpOB>—»

Puc. 28

Ecnu onucaxa npoueaypa ¢ GopManbHMMU MapaMeTpaMi, 70 H 06-
paieHMe K Heil MPOHIBOAWUTCS ONEPaTOpOM MpOLENypHl ¢ dakTHyec-
KHMH napamerpaMH. TlpaBiia cooTBETCTEHS MeXay GhopManbHBIMHA H
(haKTHUECKUMH NapaMeTpaMH: COOTBETCTBHE N0 KoAu4ecmsy, COOTBET-
CTBHE 10 nocredosamentHochit U COOTBETCTBUE 10 MUNAM.

IMepBHit BapHAHT B3aNMOAEHCTBHA (POPMANIBHBIX M (GaKTHYECKHMX
TapaMeTpOB Ha3LIBAETCA NEpeAadcH 710 3uauenuro: BHIYACNACTCA 3Ha-
YeHHe (PAKTHYECKOro MapaMeTpa (BEIDAXKEHHA) H 5TO 3HAYeHHe TMpH-
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CBaMBaeTCAd COOTBETCTBYIOUIeMY (opmanbHOMY mapamerpy. Bropoii
BapHaHT B3aMMOAEHCTBHA Ha3kIBaeTCq nepenadeil no umenit: TIpH BH-
MOTHEHHUH MPOUEAYPH UMA (PopMancHOH nepeMeHHOH 3aMeHAeTCH Ha
HMMS COOTBETCTBYIOUIEH (hakTHYeCKOH MepeMEHHO# (B OTKOMNIUIHPO-
BaHHOH MporpaMMe UMEHH NEpEeMEHHOH COOTBETCTBYET aipec RUCHKu
TIAMSATH).

B paccMOTPEeHHOM HAMHU NpuMepe hopMansHele mapaMeTphl M u N
AWISIOTCA TIApAMETPaMi-3HAYEHMAMI, DT0 apryMeHTI nipouieaypsl. Tpu
obpaureHnH K Hell nepBbIff pa3 UM COOTBETCTBYIOT 3HAYSHUS BhIpaXe-
Huid @ + b n abs (a - 5); BTOpoit paz — c u ¢ b. [TapameTp K ABnseTCy
napaMeTpoM-nepemMeHHol. B Helt nonyyaerca pesynpTaT paboThl Mpo-
uenyphl. B o6oux obpallieHUAX K MpOUERype COOTBETCTBYIOMINM dakTH-
YeCKUM MapaMeTpOM ARNAeTCH NMepeMeHHad ¢. Yepea 3Ty nepeMeHHy10
OCHOBHAadA MPOrpaMMa NMOJMYy4YaeT Pe3ynbTar.

Tenepe paccMOTpUM APYroil BapHaHT MPOrpaMMEL, petaloumeil Ty
Xe 3aja4y. B Heil ucrione3yeTca npoLeaAypa ez napamempos.

Program NOD2;
Var A,B,K,M,N: Integer;
Procedure Evklid;
Begin

While M<>N Do

If M>N

Then M:=M-N

Else N:=N-M;

Ki:=M

Begin
Write(ta=");
ReadLn (A) ;
Write('b="):;
Readln (B);
M:=A+8;
N:=2abs (A-B);
Evklid;
M:=K;
N:=A*B;
Evklid;
WriteLn ('HOJ paseH',K)

End.

YT06EI pa3oOpaTecs B 3TOM NpyMepe, TpebyeTcd OOBICHUTD HOBOE
JUIA HAC TOHATHE: ofaacms Oelicmeus ONUCANUR.

Qb6nacTero me#icTBHS OMMCAHHA MOGOro IPOrpaMMHOIG 00BEKTa
{nepeMeHHOMN, THNA, KOHCTAHTHl H T.N.) ABIAETCS TOT 6IOK, B KOTO-
POM PacTONOKEHO 3T0 onucaHHe. Eciu gaHHEIH 610K BIOXEH B ApY-
rofi (moAporpaMma), TO NPUCYTCTBYIOWIME B HeM OTTHCAHNS SBIAIOT-
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ca AoKanbroimu. OHH NEHCTBYIOT TONBKO B NMPeENeNax BHYTPEHHETo G1o-
xa. OTMCAHHA Xe, CTOSIME BO BHELIHeM OMoKe, HAasHBAIOTCS IIO-
GanbHRBIMH 110 OTHOWEHHIO K BHYTpcHHEMY Omoky. Ecmm rnobBanbvo
ONHCAHHBIA OOBCKT UCMIONB3YCTCS BO BHYTPEHHEM O10KE, TO HA HEro
paCMPOCTPAHACTCSA BHCIIHEE {rnoGanbHoe) OMMcaHMe.

B nporpaMme NOD1 nepeMeHHHe M, N, K — nokanbRblc BHYTPH
npoOLENYPH; NEPEMEHHBIC &, b, ¢ — rnobanbHbie. OHAKO BHYTPH Npo-
pedypHl TICpeMERHEBIE 4, b, ¢ He UCToNb3yIoTCA. CBA3b MEXIY BHe-
[IHHM ONOKOM H Npolenypoil oCYECTBICTCA Yepe3 MapaMeTphl.

B nporpamMme NOD?2 Bce NMepeMeHHBle ARNSIOTCA IMoDanbHLIMH. B
ppolieaype Evklid HeT HK OmHOH JIOKANBHOW nepeMeHHON (HeT U
napaMeTpoB). T1oaToMy nepeMcHHBIC M u N, Heronk3yeMble B TipoLie-
gype, MOMYYaloT CBOH 3HAYEHUA Yepe3 ONEPaTop NPHCBAHBAHHA B OC-
HOBHOM 6Ji0Ke mporpaMMBbl. Pe3ynbTaT moAyqaeTca B MiodanbHOM me-
peMeHHOMN K, 3Ha4YeHWe KOTOpoH BLIBOAMTCA HA 3KpaH.

HcnonbsoBaHHe MeXaHH3Ma Nepemayd Yepes napaMmerpHl JeaeT
npoucaypy Gonee yHUBepCATLHOMN, RC3aBHCHMOIt OT OCROBHOM Mpo-
rpaMMbl. OHAKO B HEKOTOPHIX CAYHaaAX OKasbiBaeTcA yaoGHee HC-
NOMB30BaTh Nepenauy Yepe3 robansHble NepeMeHHBle. Yalue Takoe
6piBaeT ¢ npoueaypaMu, paboTaiolIMMH ¢ OONBIIMMY 0ObeMaMK HH-
tpopmauu. B aToit cutyaumm robanbHoe B3IaHMOACHCTBHE 3KOHOMUT
navMaTs IBM,

Oynkupn. Teneps BBIACHHM, YTO TaKOE MOANMpPOrpaMMa-gGyHKLMA.
QObHO PYHKHOMS HMCMONB3YETCA B TOM CAyYyae, €CIM pesylbTaTOM
NOATIPOTPaMMBL IOKHA GBITH CKafiApHas (NMPOCTas) BeHYHHA, THN
pe3y/IbTATa HasbiBacTca THNOM GyHkMK. B Typ6o IMackane monycka-
o1es GYHKIHM CTPOKOBOro Tna. CHHTAKCHYecKasa AHAarpaMMa OINH-
caHiA $HYHKLIMH NpesicTaR/ieHa Ha pHe. 29.

Kak u y npouenypsl, y GYHKUMH B CTIMCKe GOpMATbHBIX TapameT-
POB MOTYT NPHCYTCTBOBATh NMapaMeTphi-NEPEMEHHBIC H MTapaMeTphi-
3HauyeHMd. Bce 310 apryMeHTsl QyHKLIHA. [lapaMerpst Boobile MOryT
OTCYTCTBOBATE (EC/IM APTYMEHTH NMEPeanTea rIoGanbHo).

<Omucanue GyHKINIT>

» <3aronoBOK> —-—*@——-—-—b(ﬁnop—-b

<
<3aronoBok> Function~» <{ma dyHKIHN> — O—Kﬁm)—b

<CrrcoK GopMaTLHBIX MADAMETPOR>

Puc. 29
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TIporpaMMa pelieHMA pacCMOTpeHHOM BEILIE 3a8a4YH ¢ WCTIONB30-
BaHHeM OYHKINK OyieT BHAZLSTE CASAYIOIIAM 0Gpa3oM:

Progxam NOD3;
Var A,B,Rez:Integer;
Function Evklid(M,N:Integer):Integer;
Begin
While M<>N Do
If M>N
Then M:=M-N
Else N:=N-M;
Evklid:=M
End;
Begin
Write('a='};
ReadLn (A);
Write{('b="');
ReadLn (B} ;
Rez:=Evklid(Evklid (A+B,
Abs (A-B) ) ,A*B};
WriteLn{'NOD paBeH',Rez)
End.

W3 npHMepa BHAHO, YTO TeO GYHKUMH OTIHYAeTCA OT TeJa mpo-
LIEAYPH TOABKO TEM, YTO B QYHKIHH pesysbmam npuceaiéaemca nepe-
MEKHOU ¢ meM Jce UMeHeM, 4mo U QyrRKuus.

OGpaseHne X GYHKLINH ABAAESTCH ONEpaHIOM B BeipaxkeHHH, OHO
3amHCHIBacTCA B cnenyiomed dopMe:

<HmMa dyHrUMM> (<COMCOK JakTHUeCKMX MapaMeTpOoR>)

TIpasuna coOTBETCTBUSL MeXAY (POpMaNIbHBIMM M GaKTUIECKUMH
TmapaMeTpaMn Bce Te ke, CpaBHMBaA NPHBEACHHLIC BBIUIE NPOTpaM-
MBI, MOXHO CHe/IaTh BBBOZ, YTO NporpaMmMa NOD3 WMeCT OnpeicneH-
Hble PeHMYLIECTBA nepel ApYTHMH. DYHKUMA TO3BOMAAET NOMYYHTh
PE3YNIBTAT ITYTEM BHITOJTHEHHA OZHOTO OTiepaTopa NPUCBaNBAHUA. 3aech
WUTIOCTPUPYETCA BO3MOXHOCTD TOTO, YTO $HaKTHUCCKUM apryMeHTOM
RpH oBpallieHAN K PYHKIIHK MOXeT OBITh 3Ta Xe (DYHKLUHAA,

Tlo npapwnaM ¢TaHpapra I1acKansa BO3EPAT B BLISHIBAIOLLYIO [IPOTpaM-
MY W3 MOANPOrpaMMbi IIPOHCXOAHUT, KOTAa BHITIOTHEHHE TTORTIPOTPaMME]
HOXOIMT IO €€ KOHUA (mocneaHnit End). Omnako B TypGo Tlackane ecTk
CPEACTBO, NIO3BOJAIONICE BLIATH M3 TTOANPOTPaMMBl B JIIOGOM ee MecTC.
310 oneparop-npolienypa Exit. Hanpumep, GyHKLUMIO oNpeleneH!s Hau-
GONBIIETO N3 ABYX RAHHDLIX BEIICCTBEHHBIX YHCC MOXKHO OMHCATH TaK:

Function Max(X,¥Y: Real): Real;
Begin

Max:=X;
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If X>Y Then Exit Else Max:=Y
End;

Ewe pa3 o6 ofnacru meiicteus omncammit, B IMackane weykocHH-
TeNIbHO DelicTBYeT cheayiollee NpaBIQ: awboll npozpammunii o0sexm
(KOHCMAKMA, NEPEMEHnan, mun u m.n.) doaxcen Gbumo onucan neped
ucnoav3oeanuem 8 npozpamme. Haye ropops, oNTHCaHHE 0OBEKTa NOM-
*HO NpEeALIeCTEOBATE €TO MEPBOMY MTOABNACHHIO B APYTHX (pparMeHTAaX
nporpaMmel. DTO MPaBUIO OTHOCHUTCA M K NOAIPOTPaMMaM.

Ha puc. 30 cxeMaTHYeCKH ITOKa3aHa CTPYKTYPa B3aHMHOIO pacio-
JIOXCHHUA ONKCaHMit oAnporpaMM B HeKOTOPOH YCNOBHONM nporpam-
me. TTonpoGyeM, MCIONB3YA 3TY CXeMy, pasofpatbcad B Bomnpoce o0
obnacTu KeficTRHA oNMHCAHNE MOATIPOrpaMM.

OcHoBHad MporpamMMa

ITonmporpamma A

ITopnporpaMma Al
HonnporpaMma A2

Tlomnporpamma B
Tloanporpamma B1
IoanporpamMMa B2

IMoanporpamma B21
Ilomnporpamma B22

Puc. 30

Jobaa moanporpaMMa MOXeT MCMOAB3OBATHCA AMINE B Mpemeiax
obnacTy neicTeng ee onucaunda. Hanpumep, obnacte oeilcTBUA moa-
nporpaMMm A H B — ocHosHasa nporpamMma. Ioa1oMy H3 OCHOBHO#M Mpo-
rpaMMBI MOXHO 0GpaTHTECA K moanporpaMmMam A u B. B cBolo oue-
peapb, B nognporpaMme B MOTYT GbITh 0OpalueH!s X NOANporpaMme A;
a A3 A HeNb3A OOpaTUTRECA K B, MOCKONBKY ONMHCaHKe A NPEAICCTBYET
omucarunio B. TloonporpaMmer Al n A2 nOKanM30BaHB B NOOIPOTPaM-
Me A 1 MOTYT HCTIONB30BATLCR TONBKO B Hell; N3 A2 MOXHO oOpaTHTh-
¢ K Al, Ho He HaoGopoT.

W3 nionnporpaMMsl Bl MOXHO 00paTHTECHA K A, TIOCKONBKY ee OrH-
CaHHe SBASETCA rMOGANBHBIM TIO OTHOLIEHHK® K Bl, Ho Henb3a obpa-
THThCA K Al, MOCKONbKY oGnacTe BelicTBHA onncaHns Al He pacnpo-
CTpaHAeTcA Ha GlIOK NoAnporpaMMbl B.
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H3 nomnporpamMmel B22 MOXHO oGpaTHTLCH TONBKO K B21, Bl, 4,
OGBLACHATE caMM TTOYEMY.

Bee norsTtHo? Eciii HeT, To npounTaiite ewe pa3s 3ToT pasaen. Odewy,
BaXHO B HeM pasolpatbes.

Ecnu onHo W TO X& MMA ONMUCAHO BO BHeIIHeM Groke (ModankHo)
U BO BHYTpeHHeM G/oKe (IOKAIBHO), T0 MOCNeNHee OMHCaHue (Mo~
KaJlbHOE) NePeKphIBAeT NEPBoe B NMpeacaax BHYTpeHHero 6moka. Pac-
CMOTPHUM CNeAYIOWHA pUMep:

Program Examplel; Program Example?2;
Var X: Integer; Var X: Integer;
Procedure P; Procedure P
Var X: Integer; Bagin
Bagin Writeln('x="',X) WriteLn{'x="',X}
End; End;
Begin X:=1; Begin X:=1;

P P

End. End.

Uro BbIBENeTCA Ha 3KpaH B pe3yabTare paboTet MporpaMME!
Examplel u Example2? TlepBas nporpaMMa BEIIACT pe3yARTaT:

X= a4

Ha mecTe MHOroTouMsl GyAeT KaKoe-TO MPOH3BOIBHOE 3HAYEHME,
COOTBETCTRYIOILEE HEONpeAeNeHHOM BeTMYHHE x. BTopas nporpaMMa B
pe3yNsTarTe oacT

x=1

B nepnoM cnyuae nmepeMeHHasA ¢ HMEHEM X OTTHCaHA KakK riiobanb-
HO, TaK ¥ JokanbHo. Ho mpoueaypa BHBOAWT 3HaueHUE JNOKaIbHOH
nepeMeHHol, KOTOpOH HUYEro He NPUCBOEHO. B 3TOM NpuMepe HaeH-
THOUKATOPOM X 0003HAUEHH ABE COBEPUICHHO Pa3HbIe BEINYHHBL, UM
COOTBETCTBYIOT /IBE PA3HHC AYEHKH TTAMSATH.

Bo BropoM mpumepe nepeMeHHas X OIHa Ha BCIO mporpamMy. OHa
omHcaHa rmodanbHo. [To3ToMy 3HaueHUe 1, NPHCBOEHHOE €if B OCHOB-
HOI Mporpamme, NepesaerTcs U B TIOANPOrpaMMy.

Jlanee pasropop NoMIET 0 CUTYALIMU HA NEPBHI B3rAA COBEpILEH-
HO Tapagoxcanbhoil. OKa3sbiBaeTcs, MOANPOTpAMMA B CBOEM OIHCA-
HHH MOXeT colepxkaTh obpaileHune K caMoii cefe. Takan monnporpam-
Ma Ha3HBaeTCA PEKYPCHBHOIA.

Pexypcupinie noanporpamMmel. B MaTeMaTHke peKypCUBHBIM Ha3bIBa-
eTco oTpeAe/ieHHe N1000ro MOHATHA Yepe3 camoe cedn. KitaccHyeckum
TIPUMEPOM SBNIAETCA onpeneieHne GakTopHana 1ejIoro Yucua, 60mb-
HIETO HIH PABHOTO HYIIO:

nl_{l, ecnd 11 =,

nin-D!, ecmun>0.
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3meck GyHKIMA daxkTopHana onpeleieHa depes dakropnan. He-
1pYZAHO TIOHSTH CTIPABETHBOCTD TAKOTo onpeaeneHns. [ing n >0

L] H=1
n=lli=1-2..(n-D-n=n-T]i=n@n-1
inl i=1
Bapuant 0!=1 asngerca TpuBKansHuIM. Ho 310 «omopHoe» 3Have-
HHE, OT KOTOPOTO HAYMHACTCA PACKPYYMBAHHME BCeX IMOCASAYIOLIMX
aflaycHUil dakTopuanma:

N=1x0=1x1=1;2=2x1=2;3=3x2=6 U T.H

PaccMOTPUM MOAAPOrpaMMy-(QYHKIIHIO, HCTIONB3YIOLIYIO B CBOEM
OMHACAHHH FPUBEACHHYIO BHILE PEXYPCHBHYIO (QOPMYIY.

Function Factor{N: PozInt}): PozInt;

Bagin
If N=0
Then Factor:=]
Else Factor:=N*Factor {N-1)

End;

Ilpennmonaraercs, 410 THIT PozInt OGBABNEH rAobanbHO CReAyo-
MM 00pasoM:
Type PozInt=0..MaxInt;

ITycrs B 0OcHOBHOI MporpaMMe G BHIMHCICHHS B LeN0i lepeMeH-
HOM X 3HaMeHHSA 3! HCITONMB3YyeTcs OMEPATOp

X:=Factor({3);

Ipu BEMUCACHHH QYHKLUHH C APTYMEHTOM 3 ApOM30MAeT MOBTOP-
Hoe ofpatieHHe K GYHKIMK Factor {2) . 9To obpaulenie notpebyer
BRINMCACHUA Factor {1). W1 HaxoHen, npy BuMMCAeMU Factor (0)
6yaer momydyeH 4HCAOBON pe3ynbTaT 1. 3aTeM IeMOYKA BEIYHCACHHI
pacKkpyTHICca B 0OpaTHOM MOpsike:

Factor({l})=1*Factor{Q)=1
Factor(2)=2*Factoxr {1)=2
Factor (3)=3*Factor(2)=6.

TTocneroBaTeNbHOCTD PEKYPCHBHBIX 06patlieHNI K YHKIMHE BOITK-
Ha 00A3aTeIbHO BHIXOAHTE HAa ONIPEOCACHHOS 3HAUCHHE. A Bech Mapill-
PYT MOCREAOBATEAbHLIX BXOXICHHH MalLUIWHA 3AaIOMWHACT B CITCLIH-
ansHOH OOMACTH MaMATH, HazbIiBaeMoil cmexom. TakuM oOpa3oM, BHI-
TIOJIHEHHE PEKYPCHBHOH (YHKLMH IIPOMCXOMHT B ABA 3TaNa: NPAMOH
XOf — 3alOAHEHNE cTeKa; obpaTHEL X0 — LENOYKa BRIYHCACHHI o
OOpaTHOMY MAPLIPYTY, COXpPaHCHHOMY B CTeKe.

Hcnonb3oBaHie peKypCHBHRIX QYHKIME — KpacHBbIH MpHeM C TOY-
KH 3peHMA NPorpaMMHCTCKOl scTeTnki. OOHAKO ITOT MYTh HE BCEraa

CaMBblif paALIMOHANLHBIH. PacCMOTpeHHYI0 3amavy ¢ #! MOXHO pellHTh
TaK:
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F:=1;
For I:=1 To N Do
F:=F*I;

O4eBHAHO, UTO TakoH BApMAHT NMporpaMMes GymeT paboTaTh GhICT-
pee, YeM pexypcHBHHIHA. H B TOM cnyyae, Korma BaXHeNLIMM ABNACTCY
COKpAllleHHe BPEMCHH BHIIONHEHWS NPOTPAMMEL, CITENYET OTAATh Npen-
MMOYTEHHE ToCNAeIHEMY BapHAHTY.

B kaxnoit KoHKpeTHoIt peamisauuu [ackans umeerca oTpaHuye-
HHE Ha KOJIMYECTBO PeKYPCHBHBIX 00pallieHHil K noanporpaMMe (ry-
61Ha peKypcun). D10 CBA3aHO ¢ OTpaHNYEHNEM Ha pasMep cTeka. [To
3TOI MPHYMHE MOXHO NONACTh B CHTYaLMIO, KOCNa PeKYpCHBHOM noa-
nporpaMMoii BeodilIe He yOacTCA BOCIIONL30BATHCH.

PexkypcuBHO omnpeaeneHa MOXeT OLITh He TONbKO QYHKIHS, HO H
npouenypa. [IpyMepH HCMONB3OBAHHSA PEKYPCHBHO-OMPENETEHHBIX
MpOLEAYP pacCMAaTpHBAICTCA B MATOIN TNase.

Ynpaxuenns

1. CocTaBHTh MPOTpaMMy BEIYUCIEHHSA TUOIIANH KOJbIIA MO 3Ha-
YeHHSAM BHYTPEHHErO U BHEUIHEro paguycoB, HCHOML3YA MOATIPOr-
paMMy BHIYHCJIEHHSA MNowiaay kpyra (2 BapHaHTa: ¢ IpoUEAypoil H
¢ dyHKunedt).

2. ITo XoOpAMHATAM BepLUHH TPEYTOIbHNKA BEYUCTUTE 10 NepH-
METP, HCTIONB3YA MOANPOTrpaMMY BRIYMCACHUA MTHHBL OTpe3ka, CO-
eAUHAIOIETO JBE TOYKH.

3. Janbl TpH uenpix yncaa, Onpeaennrs, cyMma Undp KOTOPOro
H3 HHX Gonpwe. [Toacuer cyMMBl UMD OPraHU30BATH Yepes TNOMO-
MpOrpaMMy.

4, OnpengenuTsh NMAOANE BHIMYKIOTO YeTHPEXYTOJbHHKA 110 3aKaH-
HBIM KOOPAHHaTaM Bepii. Hcrnons3oBath noanporpaMmy-dyHKIMIC
BBHIYMCNICHUS JUIMHBL OTPe3Ka U MOATIPOrpaMMy-TIPOLEAYPY BHIYMCIE-
HHA IToIagy TpeyroapkuKa no dopMyne I'epona.

5. OnHcarb peKypCcHBHYIO DYHKIMIO pow (X, #) OT BEWIECTBEHHOTO X
(x #0) 7 uenoro n, KOTOpasd BHUHCIAET BeNHYHRY X* o dopMyne

1 npun =10,

x" = npy n <0,

x—ﬂ
x-x"' npun>0,

6. laxbl HaTypanbHbe yHCNa # H m; HaliTh HOI (n, m). Hcnonn-
30BaTh fIPOrpaMMy, BKIIOYAIOLLYIO B ¢e0sl pEeKYPCHBHYIO TIPOLELYPY
oiuyucneHns HOH, u ocHoBaHHYi0 Ha cooTHomreHut HOM (n, m) =
= HOH (i, ), toe r — ocTaToK OT AeNeHUs n Ha M.
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3.14. BounclieHHe PeKYPPeRTHLIX NMocAeaopaTeasHocTe

PexyppeHTHas nochexosarensHocysb. M3 Kypca MaTeMAaTHKH U3BECT-
O TIOHATHE peKyppenmioll nocaedoeéamenvrocniy. BT0 TOHIATHE BBO-
AUTCA TAK: YYCTh M3BECTHO & YMcen ay, ..., d;. DTH YHCIA ABTAIOTCA
riepBBIMH YHCIAMH YMCRIOBoit NocacaoBaTensHOCTH. Clenyioumue 3e-
MCHTBI IaHHOH TMOCIeA0BATENEHOCTH BHYMCISIIOTCS TaK:

Qe = F(ah vaey ak); iy = F(als seey ak+|); deey = F(a3, vany a,,ﬂ); .
3nech F — pyHKIMA oT k aprymenTtos. PopmMyna Buaa
a= Fla,.,, a,3, ..., 8,4)

Ha3biBaeTes pexyppenmHoil gopmysoli, Benuyuna X HadplBaeTcs 24y06u-

ot pexypeuil.

JIpyrMMH coBaMH, MOXHO CKa3aTh, YTO Pexyppermuan nociedoea-
meAbRoOCMy — 3MO OecKoHewHbl PAQ uuces, Kax@cdoe U3 KOMOPwix, 3a
HCKRIOHEHUEM K HAHARLHYX, ebipaXcaemcs yepes npedudyuiue.

IIpsMepaMy peKYPPEHTHHIX NOCACHOBATCNBHOCTEH ARNAIOTCE apHd-
MeTnyeckas (1) ¥ reomerpuyeckas (2) NporpeccHu:

a=1 a,=3, ay=5, a0,=7, a;=9, ... 1)
=1 a=2 a =4 a,=8, a; =16, .. (3]

PexyppeuTHasa dopMyna ina ykazaHHo#i apHdMeTHYecKoit mpo-

TPECCHH:
a=a_, 12
PexyppeHTHas dopmyna sl JaHHOK reOMETPHYECKON MPOTPECCHH:
alr = 2 * a;_ 1=

I'nyGunHa pekypcuH B 000HX ciydasx pagHa equHULE (Takyio 3a-
BUCHMOCTD €1lI¢ Ha3HBAaKT ONHOLWIAroBoi peKypcueit). B menom pe-
KYPPEHTHas NOCNEAOBATENBHOCTE OMTHCHBAETCA COBOKYTTHOCTBIO Ha-
YaNpHBIX 3HaYeHUH U peKyppenTHo# dhopMynbl. Bee 3T0 MOXHO 005-

€IUHHTE B ONHY BeTBAILYIOCS hopMyny. JInsa apudMeTHYecKOH
TIPOTPECCHH:

o < 1, ecnini=1,
i a_,+2, ecnui>l.
Ing reoMeTpHUECKOH NMpPOTPECCHH:
< I, ecnui=1,
""12-a,.;, ecmui>l.

Cnenyiolas 4ucaoBas MoCNeI0BaTeNIbHOCTE U3BECTHA B MATEMATH-
Ke 1o HazBaHHeM uMcen DuboHayun:

1, 1,2 3,5 8, 13, 21, 34, 55, ..
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HaynHas ¢ TpeThETO 3NIEMEHTA KAXI0e YHUCIO PABHO CYMME 3Have-
HMIT ABYX [IPEABIAYILNX, T.€. 3TO pEKYPPEHTHas MOCICIOBATENbHOCTE ¢
ybuHoit paBHoif 2 (mByxiuaropas pexypchsa). OnuiLeM ee B BETR-
meica popme:

o _{L i=Li=2,
! Jia* fia i>2

BeeaeHue NpeACTABNCHUS O PEKYPPEHTHRIX MOCIIENOBATENBHOCTAX
MIO3BOJIAET NIO-HOBOMY B3TNAHYTH HAa HEKOTOPHIE YK€ W3BECTHHIE Ham
sagayn. HanpuMep, GakTopHan Heloro YHcna 2! MOXHO paccMatpy-
BATh KaK 3HAYEHUE n-TO MEMEHTA CIENYIOLIEro pAaa YHCEN;

_l a|_ l!, 02—2' 03—3l a4 4', ‘e

PekyppeHTHOE OnHcaHMe TaKoil MOCMeIOBaTENbHOCTH BHITJISIUT
CAEOVIOIINM o0pa3oM:
| =0,
" a -, f 0.

TIporpamMmupoBanie BRIMHC/ICHHI PEKYPPEHTHBIX NMOCTIEOBATENBHOC-
Teii. C peKyppeHTHBEIMH NOCEIOBAaTENBHOCTAMHY CBA3aHH 33Ja4y Ta-
KOro pona:

1) BHMHCAUTE 3a0aHHLIH (n-#1) 3MeMeHT NOCNEAOBATENBHOCTH,

2) mareMarnyecKH o6paboTaTh onpeleNeHHYK YacTb NOCAEnOBa-
TENIBHOCTH (HaNpHMEpP, BHYUCINTL CYMMY WIH NMPOU3BEACHHUE Yiep-
BHIX 1 WIEHOR),

3) MOACYHTATh KOJIHYECTBO EMEHTOB Ha 3aHaHHOM OTpEe3Ke TMoc-
NenOBaTCALHOCTH, YIOBICTBOPSIOLINX OTpeaefieHHBIM CBOMCTBAM;

4) onpeleNHTL HOMEp IIEPBOTO MEMEHTa, YIOBACTBOPAIOIIEro
ONPEAENCHHOMY YCIOBUIO;

5) BHNMCANTE U COXPAHMTH B MAMATH 3aNaHHOE KOMHYECTRO 3Jie-
MEHTOB TNOCHENOBATENLHOCTH.

JaHHbBli NepeyeHb 3a0ay He NPCTEHAYeT Ha NMOAHOTY, HO Hanbosee
YaCTO BCTPEYAIOLIHECT THIILI OH OXBATHIBAEeT. B YeThipeX NepBLIX 3a1a-
Yax He TpeOyeTcd OMHOBPEMEHHO XPAHHTh B MAMATH MHOXECTBO 3Jle-
MEHTOB YKCIOBOrO paga. B TakoM clydae ezo saemenmvi MOZYM nody-
HAMLCA NOCACO0SAMENvHO 6 OOHOLU nepemeniol, cmenan dpyz opyza.

TIpumep 1. BeiuucauTh n-it aneMeHT apudMerHuecKoit nporpeccu (1),
Var N,I: 0..MaxInt;

A: Real;

Begin
Write('N="');
ReadLn (N} ;

=1;
For I:=2 To N Do
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Ar=p+2;
WriteLn('A{(',N:1,'}="',A:6:0)
End.

PexyppeHTHaa ¢opMyna g,= g,_, + 2 nepeuuia s onepatop A=A+ 2.

IIpamep 2. IIpocyMMUPOBATL NIEPBHIE 2 NMEMEHTOB IEOMeTpHUEC-
koii Tporpeccun (2) (He nmonb3yace hopMyaoi A1 CyMMB NEpBLIX 2
yWIEHOB NMPOTrpecCHn).

Var N,I: 0..MaxInt;

A,S8: Real;
Begin
Write('N='}; ReadLn(N):;
:=1;
S:=A;
For 1:=2 To N Do
Begin
A:=2%*A;
S:=8+A
End;
Writeln ("CymuMa paBHA',5:6:0)
End.

IIpy BHYNCNEHNW PEKYPPeHTHOH NMOCNeAOBATeNbHOCTH ¢ INyOH-
HOIt 2 yxe Henb3A 060iiTHeh onHoll MepeMeHHONW, DTO BHLAHO U3 CIeay-
IOIIETO IpHMEpa.

IMpumep 3. BriBecTH Ha Neyath nepsbie 2 (7 2 3) uncen PHGOHATYH.
TloacuKTaTh, CKONMBKO CPEAH HHX YeTHBIX YHCEI.

Var N, I,K,F,F1,F2: 0..MaxInt;
Begin
Fl:=l; F2:=1;
Ki=(;
Writeln('F(l)=',Fl,'F(2)=",F2};
For 1:=3 To N Do
Begin
F:=Fl1+F2;
Writeln('F(",I:1,"')=",F};
If Not Odd(F) Than K:=K+l;
Fl:=F2; F2:=F
End;
Writeln ('KonuyeCcTBO deTHHX 4WHCEN B
NeCNenoBaTENbHOCTH PaBHO' ,K)
End.

TMoHame6UNKMCh TPH NEPEMEHHBIE TS TOCEIOBATESBHOTO BEIHCE-
HUA JBYXINATOBOM PEKYPCHH, TIOCKONBKY I HAXOXACHHS OYepeTHOTO
3NEMEHTa HeoOX0MNMO MOMHMTE 3HAYEHMA ABYX TIpeIBUIYLIHX.
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Ipumep 4. Jlns 3aaHHOrO BELECTBEHHOIO X ¥ MANO# BEJIMYNHH ¢

(manpumep, € = 0,000001) BEIYUMCANTE CYMMY psiaa
2 3
14x+2 2| 3 —+..,

BKJIIOYHMEB B Hee TOABKO cllaraeMele, NMpepbiluaoinye £. 3BecTHO, yrg
CYMMa TaKOTo OECKOHEYHOTO psilia HMeeT KOHEYHOE 3HaYeHHe, pab-
Hoe ¢, Tae ¢ =2,71828... — OCHOBaHHE HATYPATBHOIO NnorapHdma.
TlockonbKy 3NMEMEHTHI 3TOTO psAlla NPEACTARAAIOT coboli yGrIBalOLTyIQ
MOCNeAOBATENBHOCTE YUCEN, CTPEMALLYIOCH K HYJIO, TO CYMMHpPOBa-
HHe HYXHO NMPOM3BOAMTL IO NMEPBOrO CNAraeMoro, no abCOoMOTHOH
BeJIMYWHE He NMpPeBHILAIOIIETO £,

Ecnu cnaraeMbie B 3TOM BLIPAKEHHH 0003HAYUTD CREAYIOLIHM 00-
pas’oM:

x? X3
a=10=x a ='§'!*, ay —?, veey
To 00001eHHAs oOpMYyNa AN i-T0 3MeMEHTa OyIeT cneayolueit:
Xi

a; = 'ﬁ.

HeTpyEHO YBHAETH, YTO MeXIY SNeMCHTaMM BaHHOM NMocmenoBa-
TENEHOCTH HMEETCS PEKYPPEHTHAA 3aBHCHMOCTb. Ee MOXHO HaliTH
HHTYMTHBHO, HO MOXHO ¥ BHBecTH opManbuo. Ilpasaa, ans storo
HYXHO JOTAIATLCHA, YTO DEKYPCHA — OAHOINAroBas, M YTO KaxIbli
cAenyiolUil 3neMeHT NMonyuaeTcd nyveM YMHOXeHHA NpegpUrylIero
Ha HEKOTOPHI MHOXMTEND, T.€.

= K - ai-l -
Wcnonszysn ofobmieHny1I0 dhopMyTy, HMeeM:
XL, X
ooy
Orcioma:
x; /i _X
x,'_|/(l—l)' i’
JefcTBUTENBHO;

a=14a=a X a=a xn‘rn
s U] 02’3 23 L.

CnenoBatensHO, AaHHasA PEKYPPEHTHAA MOCIEZOBATENBHOCTE MO~
XeT GBITh ONHCAHA CISAYIOLIMM o6pazoM:

1, ecnn i =0,
a; = x ,
a; =, ecmi>0,
i



Y HaKoOHell, MpHBeIeM NpPorpaMMy, pelIalolIyI0 TOCTABICHHYIO
safady.
var A,X,5,Eps: Real;
I: Integer:;
Bagin
Write('X ='); ReadLn(X):
Write('Epsilon ='); ReadLn(Eps);
A:=]l; S:=0; I:=0;
While Abs (A)>Eps Do
Bagin
S:=5+4;
I:=I+1;
Ar=A*X/I
End;
Writeln{'CyuMa pAzma paBHa', S:10:4)
End.

Kax H mpexae, 3HaYeHHUA OAHOIIArOBOH pPCKYPPEHTHOH mocieno-
BaTEJbHOCTH BHIYHCIAIOTCA B OAHOH nepeMeHHOH.

Kaxpoe NoBTOpPHOE BHIMOIHCHHE HHKIA B 3T0I nMporpaMMe MpH-
GIMIDKACT 3HAYCHUC S K HCKOMOMY (YTOYHSACT 3HaYawive HWHgphl B €ro
sanucH). Takoil BEIMHCTHTERBHBIA NPOLiece B MaTeMaTHKE Ha3bIBAeTCS
umepauuonnviM npoyeccoM. COOTBETCTBEHHO, LMK, PEANM3IYIOLLIHE
HTEPAUHOHHELH BRIYHCAKTENBHELH NPOLECC, HABBIBAIOTCS UMepanlicH-
HbiMU quraamy. J1aa X opraHH3alHH HCIOMIBL3YIOTCA ONnepaTophl While
HJH Repeat.

Ilpemep 5. JAna 3anaHHOTO HaTypaiAbHOTO N H BELIECTBEHHOTO X
(x >0) BRIMHCAKTD 3HAYEHHE BLIPAXKEHUA:

x+yr+..+4x.

B 3TOM cnyuae peKyppeHTHOCTh He CTONb oueBHAHa. [oapobyem
HaHTH ee METONOM HHAYKUMH. ByaeM CunTaTh, YTO HCKOMOE BHIpAXE-
HHe ecTb N-i aneMeHT HocienoBaTeIbHOCTH CREAYIOIIEro BUAA:

a, =x, a, =\fx+~/§, a; =yyx+dx+x,...

OrTclona BUIHA CBA3b:

az =\jx+a|, 03 =\Jx+az, ey a‘c ='\‘x+a",].

Tenepb NOCTABNIEHHAA 3a1a4a PELIAETCA OYeHb POCTO:

Var A,¥X: Real; I,N: Integer;
Begin .
Write('X='); ReadLn(X);
Write('N="); ReadLn(N);
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A:= S5grt(X);
For I:= 2 To N Do
A:=Sgrt (X+A);
Writeln('Orper:',A)
End.

K pelneHHIo Beex MEPEYHCNEHHBX BRIMIE 3AM3Y MOXHO MOXOHTH
HHaYe,

BCcneMHUM O PEKYPCHBHO ONpelefeHHBX nmognporpaMmMax. Io-
CMOTPHTE HA CTHCARHE apHpMeTHUCCKON MporpeccHH B hopMe pe-
KYPPEHTHOMN MOCAeNOBaTeNbHOCTH. M3 Hero HeMoCpeACTBEHHO BHL-
TexaeT cnocod onpeaeeHUd GYHKIHH T BRIMHC/IEHHS 3a0aHHOTO
9JIEMCHTA MPOTPECCHH.,

CrenaceM 310 I1s oOLIEro ciiyyas, ONpeNedB apuHMeTHIECKYIO
MPOTPECCHIO C MEPBHM WIEHOM @ H Pa3HOCTEIO 4!

o= g, ecnui=1,
i~ .
& +d, ecmmi>1.

CoorBercrBYiolIas MOAMPOrpaMMa-GyHKIHS BLITJIAAUT TakK:

Funetion Progres(AQ,D: Real;I:
Integer): Real;
Begin
If I=1
Then Progres:=AD
Else Progres:=Progres(A(Q,D,I-1)+D
End;

Cnenyowmas nporpaMMa BBIBOOWT Ha 3KpaH nepBoic 20 yncen
QuGoHAYYH, 3HAYEHHUS KOTOPHIX BBIYUCIAET peKYPCHBHas (yHK-
pua Fiben.

Var K: Byte;
Funetion Fibon(N: Integer): Integer;
Begin

If (N=1) Or (N=2)

Then Fibon:=1

Else Fibon:=Fibon (N~1)+Fibon (N-2)
End;
Begin

For K:=1 To 20 Do WriteLn(Fibon(K))
End.

HeobxopHMO OTMETHTB, YTO MCMOAL3OBAHNHE PEKYPCHBHBEIX $HYHK-
LMt BedeT K 3aMelieHHI0 cyeta. KpoMe Toro, MOXHC CTONKHYTHCA C
npoGiaemoit HeXBaTKH ITMHBI CTEKA, B KOTOPOM 3alIOMHMHACTCA «Map-
LIPYT» PEKYPCHBHBIX OOpalLieHHIk,
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PeKYpPeHTHEIE MOCTEAOBATEBHOCTH YacTO UCIONB3YIOTCS IS pe-
eHHs PA3HOro pola 3BOMIOLMOHHBIX 3a5adv, T.e. 3anay, B KOTOPHIX
NPOCEXHBAETCA KaKOH-TO MPOLECC, PA3BUBACLMUCA BO BPEMEHH.
PacCMOTPHM TaKYIO 3ajiady.

IMpumep 6. B xone neueGHOro roNoNAHMS Macea naupneTa 3a 30 axei
cHH3ANack ¢ 96 ao 70 xr. BeUIO yCTaHOBNEHO, YTO €XEAHEBHHE NMOTe-
py MaCChi TIPOTTOPLHOHATBHEL MAacce Tena. BuaucsnTs, yeMy Gbia paHa
mMacca TMalUueHTa depe3 kK OHeW Mocie Havana ronomaHWs s
k=12,..29.

0003KaYHUM Maccy manueHTa B i-i genb yepes p, (i =0, 1,2,...,30).
M3 YCNOBHA 3aia4H H3BECTHO, YTO Py= 96 KT, py = TOKI.

ITyctb K — Ko3d@OUIUHEHT NPONOPIHOHANLHOCTH YORIBAHIS Mac-
CHl 32 OOMH ICHbD.

Toraa

Pr=py—~Kpy = (1 - K)pg; = -K)p;
P =(1-K)ps; -3 pi=(1 - Kyppy.

ITonyyaeM MOCAEAOBATENEHOCTD, OMMCKHBACMYIO CeAYIOLeH peKyp-
peHTRoit dopmynoii:

_ [98, ecnu i =90,
Pi =1 (0=Ky-pyy, ecnn 1<i<30.

OnHako HaM HenssecTeH ko3t duoueHT XK. Ero MoxHo HailTH, Hc-
TIONBE3YA YCIOBHE Pyy=70.
s sToro OyneM Henarth oGpaTHBIE MOACTAHOBKH:

Pw=(1-K)-py =(1—K)2‘Pu =(1-KY-py=..=

=(1-K)?. py = (1~ K)*.96.

1
W3 paserctsa (1 — K)*-96 = 70 HaxonuM: |~ K = % .
Janee mporpaMMUpoOBaHKie CTAHOBUTCS TPHBHABHEIM.

Var 1I: Byte;
F,Q: Real;
Bagin
P:=96;
Q:=Exp(1/30*Ln(70/86)});
For I:=1 To 29 Do
Begin
P:=aQ*pP;
Writeln(I, '-i1 neHe-',P:5:3, 'Kr*)
End
End.
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YnpaxHenus

1. PekyppeHTHas NOCREIOBATENBHOCTh ONpeAeaeHa CREAYIOMny
obpazoM:

1, ecmu i =0,

a; = 1 ,
g i+—, ecmui>0.
i

Jng JaHHOTO HATYPAILHOTO # MONYYHTDh 3HAYCHHE 4,.
2. JlaHa nocnenoBaTelbHOCTD:

1, ecm =0, i=1

BHIYMCAKWTE NPOK3IBEASHHE BACMENTOB ¢ 1-ro no 20-it,

3. Hcnonpaya peKYPpeHTHHIE MOAX0A, BEIMHCIHTE CYMMY MHOTO-
yaeHa 10-#t crerenn no ¢opmyne TopHepa, re X — JaHHOE Bellie-
CTBEHHOE 4HCJIO:

10x0+9x%+8x3+ ... +2x*+ x = (.. (10x+9)x+ §x +... + 2)x+ x.

4. JIna DaHHOrG BEILCCTBEHHOIO X U HATypaabHOro N BHUHCIHTL
uenHyio apobe: x/(1 + x/(2 + x/(3 + x/(.../(N + x))...).

5. BHUMCINTL K BHIBECTH BCE YAeHB! YHCIIOBOTO psAlia

1 1

PR T
TIpeBhILIAIONIME 3HAaueHHe 105,

6. @yHKUHIO Y = VX MOXHO BBMHCIUTS KaK NpeaenbHOE 3HAYCHHE
MOC/ICACBATENIBHOCTH, OTIPEAERACMOil pexyppeHTHOH GopMynoiL:

1 x
V== viqut— | k=1, 2,...
2 Vi ’

HavaneHoe 3HaueHHC ¥, 3a0aeTCA NPOU3BOALHO (KeNaTensHo Onu-
®e K Vx).3a NpHGIHXEHHOE 3HaAYCHHE KOPHS ¢ TOUHOCTRIO € BepeTed
nepBoe Yy, AT KOTOPOTO BHITTONHAETCA yenoBHue: [y, — ¥4 < &. Cocra-
BHUTb [IPOTPaMMY.

1

3.15. OcHopHble NOHATHA M CPEACTBA KOMNILIOTEPHO#H
rpadpuxn 8 Typbo Ilackane

Jo cHX NnOop MB UCMNOAB30BaMM SKPaH KOMITBIOTEpa TONBKO IS
BEIBOA CHMBONBHOR MHQOpMaKMKM — urcen, TekeToB. OaHako TypGo
ITackanpe MO3BOJIAET BHBOAHTE HA 3KpaH PHCYHKH, YEPTEXH, TPadpHKH
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yHKLHH, IMarpaMMH ¥ T.T1., BCE TO, YTO NMPHHATO HA3BIBATH KOMITb-
joTepHOI rpadukoft.

B craHaapre [Tackans rpadpudeckiuit BHBOA He NpeaycMoTpeH. On-
HAKO HA Pa3HBX THMAX KOMITHIOTEPOB, B pasHEIX peann3auHax [acka-
18 CYIECTBYIOT PaaNlMYHKELIC NPOrpaMMHBbIe CPEACTBA rpadHYecKoro
pbIBOAA — CMELMAIBHbIC HAGOPHI JaHHBIX, HYHKIHIH, npouenyp. He-
¢MOTPS Ha Takoe pasHooOpasue, UMEIOTCS OOmHe MOHATHA H Cpel-
c1Ba, CBOHCTBEHHEIC M1060My BapMaHTy peanu3aliHd rpadHKH B Jo-
oM s3LIKe MPOTPAMMHPOBaHHA. B TaHHOM pa3zeNie ACKLUMI MB! 3aTpo-
HeM TOMBKO TaKHe 6a30BHE CpeacTBa.

HaunHag c yerBepToii sepcun Typ6o ITackans ang 1BM PC no-
apIach MOWHas rpagryeckas GNOAHOTEKA, OPTAHU30OBAHHAA B MO-
mynb Graph. B npunoxenuu 2 B cnipaBoyHoit hopMe NaHO ONHCaHHE
OCHOBHBIX KOMIIOHEHT 3TCI0 Moayisa. B paccMOTPeHHRIX HMXKC NpH-
Mepax NMmporpaMM HCITOMB3YETCS MOOYAL Graph. JI1s ero nonKmoYeHAS
B Ha4yane NMporpaMMsl HEOOXOANMO HanmMcaTh CTPOKY:

Uses Graph;

Tpadpryeckue pexxumul 3xpana. JIns Brisoaa rpaduuecknx u3obpa-
KeHUl HeOOXOAUMO TePEeBECTH JKPaH B ONHH H3 rPapMuecKHX pexH-
MOB. B rpadHueckoM pexHMe MOXHO H3 MPOrpaMMBI YIPABIATh COCTO-
AHHEM KaXTOTo MUKcena (TOYEYHOro 3JIeMEHTa) IKpaHa.

I'paduueckue peXuMbl OTIHYAIOTCS:

s paamepoM rpadmyeckoit cetku (Mx N, raie M — uHcno ToYex no
TOPH3OHTWIH, N ~— YHCIO TOYEK MO BCPTHKAMH);

& LBETHOCTHIO (YHCIO BOCTIPOH3BOAMMEX Ha YKPaHe IBETOR).

JlomycTMBbIe PEXKMBL 3aBHCAT OT THNA MOHHUTOPAa M COOTBETCTBYIO
IIero rpadHNecKoro apaieepa, HCMOAL3YeMOTO Ha KOMITBIOTEPS.

Jnst ycraHOBKM IrpadMyecKoro pexuMa 3KpaHa CYIECTBYIOT COOT-
BETCTBYIOLINE MPOLIEAYPHL. B MOZysie Graph Nponeaypa YCTAHOBKH rpa-
buYecKkoro peXxuMa SKpaHa HMEET CAEAYIOLMII 3arO0BOK:

Procedure InitGraph{Var Driver,Mode: Integer:
Path: String);

3nech uenas nepeMeHHas Driver ONpeaensacT TUI rpadHYecKoro
IpaitBepa; 1es1ad NepeMeHHas Mode 3anaeT pexXXHM paboTet rpagrHyec-
KOro npaifpepa; Path — BBIp2XXEHHE THIIA St ring, colepXxauee Map-
WpyT noncka ¢aitna rpacpuueckoro Apatirepa.

CnHcoK KOHCTAHT MOAYNS Graph, ONMpeNeNsiOWMX TUMH Apaiise-
POB W PEXHMMBI, NpuBeaeH B Ta0n. I12.1 npunoxeHns 2.

Bot npuMep nporpaMMel, HHHIMATH3WPYIOWEH rpadpudeckui pe-
XuM VGAHi ma pa6oTel ¢ apaiteepoM VGA (MOHMTOp THma VGA).

Usasg Graph;
Var Driver,Mode: Integer;

Begin



Driver: = VGA:{upaiieep}
Mode: = VGAHIL; {pexnM patorTu}
InitGraph(Driver,Mode, 'C:\TP\BGI');

3nech yKa3bIBacTed, 9To dain egavga.bgi ¢ apaiirepoM ansg VGA.
MoHUTOpa HaxoxauTes B Katanore C\TP\BGI. Pexnum VGAHI coor.
BETCTBYET rpaduueckoit ceTke 640 x 480 ¢ mayuTpoit ua 16 1BeTOB.

Bo3MOXHO TakKe aBTOMATHYECKOE ONpeAcAcHHe TUIIA ApaiiBepa u
YCTAHOBKAa PCXHMa. JTOT NPHEM MO3BOJNACT ITporpaMMe paboTath ¢
Pa3HBIMM THITAMU MOHHWTODOB, HE BHOCSH M3MEHEHHI B TEKCT:

Driver:=Detect;
InitGraph (Driver,Mode, *C:\TP\BGI'};

IIpH 3TOM aBTOMATHUECKH YCTAHABIWBAETCS PEXHM C HAHOONBLIEH
pa3pelmanileil CHocOSHOCTRIO M LIBeTHOCTBIO. TToce oKoHYaHHUA paboTh
B IpahuecKOM peXHME CIIEAYeT BEPHYTHCA B TEKCTOBBIIA PeXXHM 3KpaHa,

B Momyne Graph npolleaypa BO3BpallleHUS B TEKCTOBEIA peXHM
MMEET 3arojioBOK:

Procedure CloseGraph;

LiseT dona 1 mper pucynka. Ha npeTHOM MOHHTOPE MOXHO MEHATD
OKpacKy 9KpaHa. YCTaHOBNICHHaA OKpacka 5KpaHa Ha3bIBAaeTC LUBETOM
tdboHa. PHcYHOK Ha 3T0M (hOHe KaHOCHTCA ¢ MOMOIIBIO pasHooOpa3-
HBIX MTHHHIA: TPAMDIX, OKPYKHOCTel, IPAMOYFONBHHKOB, TOMAHEIX M
T.1. LlBeTa 3THX NMHHHA TaKoKe MOTYT MEHATLCA.

B T1a6n. I12.2 npuaoxeHnd 2 MpHBeaecHH HMEHA KOHCTaHT, ONpefc-
JAI0WKX 16 uBeTOoB MANHTPH A MOHHTOpoR THna EGA, VGA.

3aronoBox mpoueoypbl YCTAHOBKH LIBCTa (boHA:

Procedure SetBkColor {Color: Word):;

3mech Color — BHIpaXEHWE LEAOTO THNA, ONPENENAOlIEe HOMED
uBeTa (PoOHA.
3aronoBoK NpouUcIypPH YCTAHOBKH LBeTa JHHUIA:

Procedure SetColor {Color: Word):;

3aMeTHM, YTO €ClH B KayeCcTBe HOMCpA LIBETa JMHUK YKa3BIBAET-
ca 0, To 3TO Bcerma coBmajaeT ¢ UBeToM ¢doHa (HeBUANMAA AMHHA).
Ecnu HeoGX0OAMMO OYHCTHTH rpadmycckuii 3KpaH (cTepeTb pHCY-
HOK}, TO Aid 3TOTO UCMOAB3YETCA MpOLCAYPa OYHCTKH 3KpaHa.
3aronoBoK MpoLeaypbl OUYMCTKH 3KpaHa:

Procedure ClearDevice;

B pesynbTaTe BHIMOMHEHHA 3TOM MPOLENYPH 3KpaH 3aoaHIAeTCH
YCTAHOBNECHHBIM LIBETOM (POHA.

I'padmueckne koopamuaTel, TToNoXeHHE KAXIOro NUKcena rpadpu-
YyecKoit CeTKH ONHO3HAYIIO OTpeNensdeTca YKa3aHHEM ero KQOpAnWHAaT.
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Ipad HUECKHE OCH KOOPAMHAT pac- 0 X 640
1f0IOKEHHI Ha 3KPaHE TaK, KaK Io- 0
xa3aHO Ha puc. 31
TOpPH3OHTANBHAA OCh X HAaNpap-
peHa CNEBA HAMPaBo, BEPTHKANL-
pad och ¥ — cBepXy BHH3. Ha pu-
CYHKE YKa3aHBl MPEfeNbHbE Tpa~ ¥y XD
UYECKHE KOOPAWHATH, COOTBET-
creytolne pexumy VGAHI.
MOXHO ONPENENNTb MaKCH- 4o0%
MaTbHBIE KOOpPAMHATH TO OCHAM, Puc. 31
cOOTBETCTBYIOLINE AAHHOMY Opaii- )
BEpY. DTO AENACTCA ¢ NOMOLUBIO ABYX LETOYHCIEHHBX QYHKUHR:

Function GetMaxX;
Function GetMaxY;

Fpadmaaeckoe oknoe. O6nacTs BIBOAA M3006paxkeHNA MoXeT OHITH OT-
paHHYeHa NIOOHIM NPAMOYTOJIBHHKOM B MipeAenax 3kpaHa. Takas oG-
JIacTb Ha3wBaeTcA rpaduyeckHM OKHOM. CylllecTBYET Npolenypa, yc-
TAHABJIHBAIOLIAA MOJOXEHHE rpaHICCKOTO OKHA Ha 3KPaHE.

3aroNoBOK NpoLieRYphl Ha3HAUEHHA rpadhuyecKoro OKHa:

Procedure SetViewPort (¥X1,¥1,X2,Y2: Integer:;
Clip: Boolean);

3nece (X1,¥Y1l) — KOOpPIHHATH JIEBOTO BEPXHEro yrjia OKHa;
(X2,Y¥2) — KOOPAMHATHI TPAaBOTO HIDKHEND YINIA OKHA; Clip — orpa-

HUYHTENE GHUryp; ecnu Clip=True, TO BCe MOCTPOCHUA NMPON3BOAAT-
CS TOJIBKO B Npelenax OKHa, B NPOTHBHOM clyuae OHH MOTYT BHIXO-
IWTH 34 ero Tpeaensl.

TTocne ycTaHOBKH OKHA KOOPAMHATH] TOYEK BHYTPH HErO OTCYHMTHI-
BAKTCA OT BEPXHETrO JIEBOTO YIa.

CylnecTByeT NOHATHE Tpadnueckoro Kypcopa (Mo aHATOTHY ¢ CHM-
BOTBHBIM KypcopoM). Ho B oTAIHYHE OT CHMBONBHOIO Kypcopa rpau-
YeCKHit Kypcop Ha 3KpaHe He BHIeH. 'paduuecknii Kypcop yKaspiBaeT
Ha TeKYLLYIO TO3MLIMIO Ha 3KpaHe. [1pu Bxoge B rpadpHuecKHit peXXuM
KOOpIHHATH TeKyiueit mosuuun paBHel {0, 0).

Tpouenypa HazHaAYeHHA KOOPAMHAT rpadHIecKoro Kypcopa:

Procedure MoveTo (X,¥: Integer):

3mecs X, Y — yCTaHaBIHBaeMHe KOOPIHHATH Kypcopa. Koopanna-
Thl YKA3KIBAKTCHA OTHOCUTENBHO JICBOTO BEPXHETO YENA OKHA WIH, eClU
OKHO He YCTAaHOBNEHO, SKpaHa.

TIpouenypa nocmaeums mowky — OCHOBHas MpOLICAYpa MOMYUCHHS
H300paxeHnd, TIOCKONBKY JKG0 pHCYHOK CKIANBIBACTCA M3 TOYEK.
CocTrosiHne CBETALIENHCA TOYKH OTIPENENACTCA KOOPOANMHATAMH TOYKH
Ha 3KpaHe M LIBETOM TOUKH.
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3aro/I0BOK NPOLEAYPH! BLICTARTEHHUST TOYKH Ha TPapUIecKoM 3Kpasie:
Procedure PutPixel (X,Y¥Y: Integer; Color: Word):
3aeck X, Y — KOODAMHATHI TOYKH, Color — LIBET TOYKH.

IIpamep 1. Croemyiolias nporpaMMa YCTAHABIHBAET MO LIEHTPY 3K-
paHa rpaduueckoe OKHO pazmepoM 100x 100, 3aMBaET ero XeNTriy
t¢oHOM H 3aNMONHAET CHHAMH TOYKaMH, PACMONOXEHHLIMH Hepe;
4 mo3uLMMN.

Uses Graph;
Var Driver,Mode: Integer;
X, Y, %1,Y1,%2,¥2,%c,¥Yc: Integer;
Begin
{MHMumanusaumua rpatieckoTo pemmMal
Driver:=Detect;
InitGraph (Driver, Mode, "C:\TP\BGI'):;
{Onpenmenexnne koopaMHAT USHTPA 3KpaHa}
Xc:=GetMaxX Div 2;
Yo:=GetMaxY Div 2;
{OnpeneneHne KoopOMHAT IpaduuecKoTo OKHAl
Xl:=¥c-50;
Y1l:=¥c-50;
X2:=Xc+50;
Y2:=Yct50;
{¥cTaHoBka rpajpuuecrkore OKHA} -
SetViewPort (¥1,Y1,¥2,Y2, True};
{¥YcraHoBKa UBeTa doHa M ouUMCTKA 2PKpaHal
SetBkColor (Yellow):
ClearDevice;
{PacCcTaHOBKA TOUEK B OKHe)}
For X:=1 Te 25 Do
For Y:=1 To 25 Do
PutPixel (4*X, 4*Y,Blue};
{3amepxra usobpaxeHMA HA DKPAHE N0 HAKATHA
<ENTER>}
ReadLn;
{Buxon #3 rpadpuyuecKoro pexvMa B CHMMBOJBHEA}
CloseGraph;
End.

I'padmaeckne npuMuTHBLM. X0TA Ti060€ H306paXeHHE MOXHO NOCT-
POMTE U3 TOYEK, HO MPOrpaMMHPOBATH MOMYMeHHE CIIOXKHOTO PUCYHKA
HIN YepTexXa, HCIONB3YA TOIBKO MPOLCHYpY nocmasumb movKy, Gpuo
Obl CTMUIKOM HeyIo6HO H rpoMo3ako. B niofom rpaduueckoM nakere
CYIECTBYIOT MPOLEAYPR PHCOBAHHA OCHOBHBIX TeOMeTpHYecKuX ¢u-
TVp: MPAMBIX THHKH, OKPYXHOCTEH, HUMHIICOB, NMPAMOYTONBHHKOB H
T.1. Takue GUTYPH Ha3bIBAIOT 2paghuvecKuMu nPpUMUMUeaMY.
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PacCMOTPHM HECKOJBKO OCHOBHBIX MpPOLEOYP PHCOBaHUA rpadu-
yeCKHMX TIPHMHTHBOB, UMEIOIMXCS B Moaynie Graph.
Junus ¢ 300annumu KoopOunamamu xonyoe (X1, Y1) u (X2, Y2):

Procedure Line(Xl,Y1l,X2,Y2: Integer);
HJunus om mexywel mouxu do mouxu ¢ xoopounamamu X, Y-
Procedure LineTo(X,Y: Integer);

Jurua om mexyujeii mouxu 00 MouKu ¢ 300GHRHUMU NPUPGUICHURML
xoopounam DX, DY:

Procedure LineRel (DX,DY: Integer);

Tpamoyzonvrux ¢ 3000RHOMU KOOPOUHAMAMU GEPXHE20 N€8020 yena
(X1, Y1) u nuncnezo npasozo yera (X2, Y2):

Procedure Rectangle{Xl,Y¥1l,X2,Y2: Integer);
Oxpyscnocms ¢ uenmpom & moyxe (X, Y) u paduycom R — e nuxcessx:
Procedure Circle(X,¥Y: Integer; R: Word):;

Hyea oxpyacnocmu ¢ yenmpom ¢ mouke (X, Y), paduycom R, navano-
noiM yenom BegA u xoneunoim yenom EndA. YR U3MEPAIOTCA B rpagycax
NPOTHE YacoBOH CTPENKH OT HarpapicHHA ocH X.

Procedure Arc(X,Y: Integer; BegA,EndA,R: Word):;

Dnnuncran dyza ¢ uesmpom 8 mouxe X, Y ¢ HA4aAGHOM U KOKEHHBIM
yanamu BegA u EndA, zopusoumansioim paduycom RX u sepmuxasvhoim
paduycom RY:

Procedure Ellipse(X,¥: Integer; BegA,Enda,RX,RY:
Word) ;

Hpamep 2. CocTaBUM TiporpaMMy, PHCYIOLLYIO TOJOBY poGoTta
(prc. 32).
PuCYHOK COOCPXKHT IBa PAMOYIONb-
HHKA, B OKPYXHOCTH, OBE OYI'M, 3J- 100 150 250 300
JMIIC, TPH TIpAMEIE JUHUAHK M IBe Xpac- 100
HBIE TOUKH. 3apaHee ONpeaensaioTcs Bce —
KOOPAMHATEHI M Pa3MEpPBI SNEMEHTOB PU- 170 O O
CYHKA.
Uses Graph;
Var Driver,Mode: Integer;
Begin
{MEnuManmsanmsa L—
rpapmueckoro pexiMal 300
Driver:=Detect;
InitGraph (Driver,
Mode, 'C:\TP\BGI"'};

Puc. 32
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SetColox (White) ; {Genui uBeT pHcyHKal
SetBkColor (Black) ; {uepHwit uper doHa}
Rectangle (100,100,300,300); {ronoea}
Circle(150,170,30); {neeudt rnas}
Circle (250,170,30); {npaewsi rnas}
Arc(150,170,45,135,40); (nepas OpoBb}
Arc(250,170,45,135,40); {npapas GpoBL}
Ellipse(200,250,0,359,10,20); {roc}
Rectangle (130,280,270,290) ; {poT})
MoveTo (100, 300) ; {ycTaHOBKAa BHMS BIEBO}
LineTo (50, 350) ; {Tpu}
LineTo {350, 350) ; {mumm}
LineTo {300, 300) ; {meun}
PutPixel {150,170,Red); {nesul1 apauok}
PutPixel (250,170, Red) ; {npapwit zpauok}
Readln; {3anepxxa}
CloseGraph; {PEXOO Ma rpadmxu}

End.

B npHBeIeHHOM NMPHUMEPE BCE TMHHM PHCYIOTCA CIUIOLIHBIMH H
cTaHOapTHON TONWMHE. Molynb Graph MO3BONAET YNPABAITEL CTH-
neM NHHHH (CTNOIIHAA, NTYHKTUPHAA, TOUeUHAsd M T.1.) M TOJNLIN-
Hoii. JUns 3TOro cyllecTBYET npouenypa SetLineStile (CM. NMpUIO-
XeHHe 2).

3akpacky u 3anoanenus. Cpeny rpadHyecKHX MPUMHTHEOB Cylle-
CTBYIOT 3aKpalleHHHe o6nacTH. Liper 3akpacku onpenensaeTcs npo-
ueaypoit SetColor. KpoMe Toro, MOXHO ympaBasaTh PUCYHKOM 3aK-
packu (TUMOM 3anoMHEeHHA). 3T0 MOXeT GHITh CTUTOLIHAA 3aKpacKa,
3amOAHCHME PeNKMMH TOYKAMH, KPECTHKAaMH, LITPHXaMH M T.1.
B Tabn. I12.3 npunoxeHnsa 2 omMcaHbl KOHCTAHTH JUI YKa3aHMs THITA
3aTIOMHEHMS.

Ipouedypa onpedenenus muna 3anonnenus (Fill) u yéema 3anonie-
Hus (Color) MMeer CICEYIOLIMIA 3arONIOBOK:

Procedure SetFillStyle(Fill,Color:; Word):;

3ano/HeHHas NpAMOYToNeHasA 00/1acThb ¢ 3a0aHHBIMH KOOPIMHATA-
MH YTJIOB:

Procedure Bar(X1,Y1,X2,¥Y2: Integer):;

Obeedennviii aunueti (SetLineColor, SetLineStyle) u saxpauiennwii
(SetFillStyle) assunc:

Procedure FillEllips(X,Y,RX,RY: Integer};
Obaedennbii Aunveli u 3aKpaUEHHB daAURCHBNT cexmop:

Procedure Sector(X,¥Y: Integer;
Begl,End3a,RX,RY: Word);
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0b8elennbili aunuell U 3aKPAWERRYIY CEKMOD OKPYICHOCHIU,
procedure PieSlice(X,Y:Integer; Begh,EndA: Word):

HaxoHell, MOXHO 3aKpacHTh JIIDOYIO 0671acTh, OTPAaHHYEHHYIO 3aM-
gryroft iHHuel. Jns 37010 HyXHO yKa3aTh KaKylo-HUOYIL TOYKY BHYTPH
groik obnactu (X,Y) n useT rpaMuyHoi msHuu (Border). CootbeTCTBY-
jolllas NPoLERYpa BHINSAHT CIEAYIOUIMM O6pa3oM:

Procedure FloodFill(X,¥: Integer; Border: Word):

Monynb Graph NO3BOJNAET BEIBOIHTD HA rpadMIeCKMii 3KpaH Tek-
crsl. MBI He Gynem ceifyac AeTanbHoO o0CYXAATh 3Ty Npobnemy, Heo6-
XOOUMYI0 HH(OpMalIHIC MOXHO HAWTH B COOTBETCTBYIOLICH JUTepa-
mype. ITpuBeaeM ML MpuMEpP OAHOM TEKCTOBOH MpoLEAypH, ¢ TO-
MOILBIO KOTOpOit BHIBOAUTCA B TpadHueckoe OKHO CUMBOJIBHAS CTPOKA
(Txt), HaYMHasI ¢ yKasaHHoI nosuimu (X,Y).

Procadure OutTextXY(X,Y¥Y: Integer; Txt: String);

Hanpumep, uToObl BBIBECTH NOJ, HALUIHM PHCYHKOM CTPOKY «3TO
POBOT», cneayet B nporpaMMy A00aBHTH OIIEpaTop

QutTextXY (195,400, '3TO POBOT');

Kak noctponth rpadpnk GyHkunn. OAHHM H3 NMPUIOKEHMI KOMIIb-
I0TepHOH TpadHKK ABNAETCA HATMAIHOE TIPEACTABACHHE Pe3yNLTATOB
MaTeMaTHYecKux pacyeToB. I'padbuxku dyHKIMN, nHarpaMMbl, SUHHH
YpOBHEH pacnipeleicHHA MPOCTPaHCTBEHHBIX 3aBUCHMOCTEM M T.11. e~
JAIOT PE3yALTATH pacyeToB 0603pHMee, HArIAAHeEe, TOHATHEE.

Mbi pacCMOTPHM JIMLIB OOHH MPOCTEHIUNMM BApHAHT MaTeMaTHy4eC-
Kot rpadukn — nocrpoerue rpaduka GyHKIUHN.

TpeGyercsa cOCTABUTEL MPOTPAMMY MOCTPOEHHS Ha 3KpaHe JHCTITes
rpaduka QyHKUHH

y= RXx).

Pewenye aroit 3aaaun yaoGHO NPOBOIHTE B CAEAYIOILEM TTOPSAKE:

1. OnpenenuTs rpaHUIH 3HAMEHHH apryMeHTa, B MpeAenax KoTo-
peix GyheT cTpoMThECA rpadHK. O003HAUMM HX CIEXYIOUMM 00pa3oM:
Xin — HIDKHSS TpaHHLA, X, ~~ BEPXHSIA TPaHMIA.

2. Ona nanHo 06IaCTH 3HAUEHMI ApTYMEHTA OTPEAS/INTE TMpeaesb-
HEe 3HaYeHus GYHKUMHN: Y M Yy, ITH 3HAYeHUA HeoOA3aTeNbHO
HOIDKHBI ObITE TOMHEIMK. OHH MOTYT GBITE OLICHOYHBIMH CHH3Y H CBEPXY
COOTBETCTBEHHO.

3. 3apathk rpaHHB rpapuUecKOro OKHa, B Mpeaenax Koroporo 6y-
er pucosathed IpaduK: [XZmins AZmaxls [YEmins YZmax). JIOCKONBKY B
rpadMIECKHX KOOPIHWHATAX BEPTHKANBHAA OCh HANMpapJeHa BHWU3, TO
ngin > ngar

Takum oGpa3oM, ME HMeeM JBe CHCTEMBI KoopauHaT: (X, Y), xo-
TOPYIO HA30BEM CHCTEMOM MaTeMATHYECKHX KOOPIMHAT (B JIMTEPATYPE
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yaille HCTONB3YIOT TEPMUH <MHPOBbIE KOOPAMHATED), U (Ag, ¥g)

CHCTeMY rpapHYeCKHX KOOpAMHAT. HeTpyaHo nomyunts GopMyny, cag.
SEIBAIOLLYIO TpadpHYecKne M MAaTEMATHUYCCKHE KOOPIHHATHI:

‘Xg = X8min +[A§:;_x:§%f_(x "'Xmin)];

Yz =Yz ...[.}.’E;m_sa:__._}’gmin(y _ym)].
Ymax - Ymin

3ech KBapaTHbie CKOGKH 03HAYAIOT OKPYIVICHHE J0 LIENOTO 3Ha-
yeHHa (GyHKLMS Round).

ITocTpoenHe rpaduxa GYHKIIMH MOXET NMPOH3BOAMTRECA JHGO To-
YeYHBIM METOAOM, TUG0 KycOYHO-THHeHHEM. IIpu nepsoM cnocebe
rpaMK CTPOMTCA KAK MOCACIOBAaTENIEHOCTE TOYEK, PACIIONOXEHHBIX
MakcuManbHo 65u3Kko. [IpoH3BoANTCA «NOMUKCENEBhIis> epeGop 3Ha-
yeHnit apryMeHTa B uHTepBane {Ag.... Xz...] ¢ BHICTABACHHEM TOYEK ¢
COOTBETCTBYIOLUUMH KOOPAMHATAMH Y. .

ITpH KycOYHO-TMHEIHOM MCTONE 2aJaercd ar AX U paccyuThiBa-
eTCH MOC/IeNoBaTebHOCTE 3HaYeH i (X, Y)):

Xi= Ko +1-8X, Y, = F(X,),

. _ Xiax = Xowin
i=0 1 ..,n n-—-—AX .

I'paduk cTpouTcs B BUAE OTPE3KOB MPSAMBIX, TPOBEASHHBIX Yepe3
ToukH (X, Y}, (X, Ya).

Ipumep 3. CocTaBUM NporpaMMy NOCTpOEHUs rpadbuka GYyHKIHHA
y=sinx
g x e [0; 2], HCTIONB3YA MepBHN (TOYSYHEIN) MeTOm.
U3 ycnopHa 3anauu cieayer, 4ro Xy, = 0, Xue= 21, B aTHX npene-
Jiax dyHKENA sin x MeHseres o —1 1o 1. TTostoMy Yy = -1, You= 1.
BriGepeM cneayiolipe rpaHULE TpadUYeCKOro OKHa:

Xein=10;  Xguu= 200;
Yeuun=140;  Ygon= 40.

l'paqu CTPOHUTCA B BHOE NMOCAEAOBATELHOCTH TOYCK ¢ MaTEMaTH-
YECKHMH KOOPOMHATAMH

X=Xy ti-h Y, =sin(X)); i=0,..,190.

Iar 4 BeIGMpaeTcsi MHHHMANBHO BO3MOXHLIM, COOTBETCTBYICLIMM
wary rpaduyeckoit ceTku:
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[IpuBedeHHbIe BhIlie GOPMYIE NEPEBOA2 MATEMATHYCCKHMX KOOP-
AuHAT B rpadHyYecKHe IPUMYT BHA:

Xg =10 +[Mx] - 10+[2];
2n n

Yo = 140 + [5{’;&(}’ + 1)] = 90 - [50Y].
Buecte ¢ rpaduxoM ¢GYHKUMHM CTPOATCA OCH KoopawHar. Oce X
pMeeT KoopauHary Yg= 90, oce ¥ — koopaunHaty Ag = 10.

Uses Graph;
Var Driver,Mode: Integer;
X: Real; Xg,¥q,I: Integer;
Begin
{Muuunmamuzanna rpaduueckoro pexmmal
Driver:=Detect;
InitGraph (Driver,Mode, 'C:\TP\BGI")
SetColor (White) ; {Genult uBer mmHMi)
SetBkColor (Black) ; {uepHuuii user bonal
Line (10,90,200,90};{oce X}
Line (10,20,10,160); {oce Y}
{locTpoenne rTpadmka PYHKUMM KENTEMM TOUKaAMM}
Xi=0;
For I:=() To 190 Do
Begin Xg:=10+Round (85/Pi*X};
Yg:=90~Round {50*Sin (X)};
PutPixel (Xg, Yg,Yellow);
X:=X+Pi/95
End;
{PasueTra oceil, zanmchk byHxuMM}
OutTextXY (15,30,'Y');
OutTextXY (205,90, 'X");
OQutTextXY (130,40, "Y=SIN(X)"'}:
Readln; { sagepxral
CloseGraph; {Buixom m3 rpadi)

Ynpaxurenns

1. CocTaBHTh IPOrpaMMy «3Be3aHOE HeGo»: B YEPHOM OKHe CITy4daii-
HuM ofpa3om noseiAaoTca Geapie TOUKK. PaGoTa mporpaMMBl 3aKaH-
YUBAETCA M0 HaXaTHIO KIaBHIIH,

2. U3MeHMTE TIpOrpaMMy «3Be3nHoe HeGo» Tak, YTOOBRI HApSLY C
3AKNTAHHEM HOBLIX 3Be3Z TPOMCXOAWIIO yracaHue (3akpallBaHHe
LiBeTOM (OHA) yKe CBETALUMXCA 3BE3.
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3. B mporpammy «PoBOT» BHECTH TaKHE HIMEHEHHA, B PE3YMbTate
KOTOPHIX PoBOT oKaXeTesl PaCKpalicHHbIM B Pa3sHEIEC LBETA,

4, Vicione3ya TMHHH M OpyTHe Tpadudeckue NIpUMHTHBLI, COCTa-
BWTb MPOTPAMMY, PUCYIOILYIO HOM.

5. CocTaBHTL NporpaMMy PHCOBAHMSA Ha SKpaHeE 1IaXMAaTHOTO Tony,

6. HanucaTe YHMBEPCANbHYIO MPOLIEAYPY NOCTpoeHUA rpaduka dyy.
KUMH y = F(x) TogeyHsIM MeToZOM. IIpouenypa 10mKHA MMETD Clemy.
IOLIME TapaMeTphl: Xmim Xmax’ Ymim Ymax’ &nﬂm &rmm nglm ngax*
Dyukuus F{x) onMchIBaeTcs BO BHeusHeH nmoanporpaMMe-byYHKIMY,

7. Uccnenopap 00NacTh OnpelefieHusl M BRIOPAB pacnioNoXeHMe Ko~
OPAHHATHHX OCeif, MOCTPOUTH Ha 3KpaHe Tpaduxu PyHKOpiA:

1 x+3 2. 3
= — = — =l+'—‘ Y
By=yi 2 r=y3 =t

KCTIONL3Ysl MPOLIEAYPY U3 Npeablayleii 3amaun.

3.16. CrpoxoBblii THI JAHHBIX

Tenepb MBI MO3HAKOMHMCH ¢ THITOM JAHHBIX, KOTOPHII OTHOCHTCY
K YHCY CTPYKTYPHPOBAHHBIX. DTO CTPOKOBHIi THI JaHHBIX {CTPOKa),
CrenyeT 3aMeTHTD, YTO CTPOKOBBIH THN JaHHBIX ecTh B TypGo Ilacka-
Jie H OTCYTCTBYET B CTAHAApTHOM [Tackane.

Cmpoxa —3T0 NOCAEHORATENBHOCTD CUMBONIOB. KaxIniit cMMBON
saHumaert 1 Gaitt nama (kog ASCII). KonuuecTBo CHMBONIOB B CTPO-
Ke Ha3pIBaeTcs ee IMHOM. [{NMMHA CTPOKM MOXET HAXOAWUTRCA B AHANa-
30He oT O ;o 255. Crpoxoshle BEAHYNHEL MOTYT GBITh KOHCTAHTAMH B
nepeMeHHBIMH.

Cmpoxoaan xoHcmanma eCThb NOCAEAOBATENBHOCTh CHMBOJIOB, 3aK-
moyeHHas B amoctpods. Hanpumep:

'Azux nporpammupoBanuda NACKAINE',
'IBEM PC — computer’,
'33-45-12".

Cmpoxosas nepemennan OIHCHIBAETCH B pa3zlieNie OMMUCAHHA Iepe-
MEHHHEIX CNIEAYIOINM 00pa3oM:

Var <uoeHTHMiMKaTOp>: String[<uaxcumManbHas OIMHA CTPOKM>)
Hanpnmep:
Var Name: String[20]

TTapaMeTp AIMHEI MOXET B HE YKa3HBaTheA B ONMKcaHUM. B TakoM
cIydae NOApa3yMeBaeTcs, MITO OH papeH MAKCUMANBHON BenMuMHe —
255. Hanpnmep:

Var slovo: String
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CTpoKoBag mepeMeHHaa 3aHHMAeT B MaMsTH Ha 1 GaliT Gonbiue,
yeM YKa3aHHas B ONHCAHHH IUTHHA. Hene B ToM, 4TO OOHH (HYJIEBO)
GaliT COMEPXHT 3HAUCHUE mekyued Oaunsl cmpoku. Ecnn cTpokopoit
1epeMEHHONH He MPHCBOEHO HUKAKOTO 3HAYEHMs, TO €€ TCKYLUAA 1~
na paBHa Hymo. [To Mepe 3aNoNIHEHUA CTPOKH CHMBOJTAMH €€ TeKyluas
[NHHA BO3PACTaeT, HO OHa HE JIO/DKHA MPEBHILIATE MAKCHMATBHOM 110
OMHCAHNIO BETUYHNHEL,

CHMBOJTBl BHYTPH CTPOKH MHIEKCHPYIOTES (HYMEPYIOTCA) OT edH-
puiel. Kaxanit oTaeNbHEH CHMBOM HACHTHOUUKPYETCA UMEHEM CTPO-
KH C HHAEKCOM, 3aXJIIOYEHHBIM B KBagpaTHble cKoGKK. Hampumep:

Name[5], Name[i], slovo[k+l].

HHaekc MOXET OBbITh TIOMOXUTENBLHOI KOHCTAHTOM, TIepeMeHHoiH,
BBIPAKEHHEM LIeJIOTO THMA, 3HaYeHHe MHISKCA He HOKHO BHIXOAUTE
33 FPaHULB OMHCAHH.

TN String W CTaHZApTHRIK THN chaxr CoOBMeCTHMBI. CTpOKH W
CHMBOJH MOTYT YTIOTPeGIATBCA B OTHUX U TeX XKe BhIpaXKeHHAX.

CTpOKOBHE BHpaXE¢HHUA CTPOATCA M3 CTPOKOBBIX KOHCTAHT, Nepe-
MEHHBX, QYHKuMiT ¥ 3HaKoB onepaunii. Ham cTpoKoBbIMM JaHHHIMH
JOMYCTUMEL OTIepalMi CUETVIEHHSA ¥ ONICpALliH OTHOLIEHHA,

Onepayun cyensenun (-+) npUMeHseTC IS COSMMHEHHS HECKOND-
KHX CTPOK B ONHY PC3yNbTHPYIOIYIO CTPOKY. CMEMSTh MOXHO Kak
CTPOKOBBIE KOHCTAHTBI, TAK W TEPEMEHHEIE.

HanpumMep:

"SBM'+'IBM'+'PC' .
B pe3ynpTaTe NONAYYUTCS CTPOXKA:
'3BM IBM PC°.

JInWHa pe3yNbTHPYIOLIEH CTPOKH He JOMKHA MPeBbIlaTh 255,

Onepayuu omuowenus =, <, >, <=, >=, <> NpOH3BOIAT CpaBHE-
HHe IBYX CTPOK, B pe3ylILTaTe Yero NoMyyaeTcs JOrHYccKas BeTMYMHA
(true unu false). Onepauns OTHOLIEHUS UMeeT Goee HU3KHMIA Npu-
ODHTET, WeM omnepauua cuerieHus, CpaBHeHUe CTPOK MPOU3BOAMTCH
CTleRa Harnpapo 0 NepBOro HECOBNANAIINETO CHMBOMA, H GOJBLLE CYH-
TaeTcd Ta CTPOKa, B KOTOPOIf NEPBRIii HECOBNANAILKIT CUMBOM MMe-
eT GonplInit HoMep B TaONHLE CHMBOJBHON KOAWPOBKH.

ECTH cTPOKE MMEIOT PasiMuHYIO JUIMHY, HO B obmelt yacTH cumM-
RO;IH COBMNANAIOT, CYHTAeTCs, YTO OoJyee KOPOTKAA CTPOKA MEHBIIE,
YyeM Bonee wiMHHag, CTpoKu paBHH, ec/ OHH TIOAHOCTHIO COBIANAIOT
MO IUTHHE W COOEPXKAT OOHH M TE K& CHMBOJHL.

INpuMep:
BripaxeHHe Pesynbrar
‘cosml'<'cosm2’ True
‘pascal'>'PASCAL’ True



"Knou_ " <> Knou' True
'MS DOS'='MS DOS'® True
Pyukyus Copy (S, Poz, N) BHIEAAET U3 CTPOKH S TOECTPOKY Jy.-
HOH B N CUMBOMIOB, HAYHHaA C NO3HUHK Poz.N H Poz — LETOYHC.-
JIEHHBIE BRIpAXEHMSI.

ITpumep:
3HavyeHHe S BripaxeHne PesyarTat
*ABCDEFG' Copy(S,2,3) "BCD?
'ABCDEFG' Copy(S,4.,4) 'DEFG"'
Dynxyun Concat (S1,52, ..., SN} BHNONHACT cUEIUIEHNE (KOH-
KaTeHalluo) cTpoK S1, ..., SN B OOHY CTPOKY.
IpumMep:
Bripaxenue Pesynprar
Concat ('AA', "XX','Y") "ARXXY!

@yuxyus Length (S) onpeAenseT TEKYLIYIO ATHHY CTPOKH S. Pe-
3Y/ILTAT — 3HAYEHNE UELNOTO THIA.

Ipumep:
3HaueHu e S BuipakeHue PesynpTat
‘test=5"* Length (5} 6
' (A+B) *C! Length (S) 7

Oynxyus Pos (51, 52) oOHAPYXHBAET NEPBOE NMOABNEHHE B CTPO-
Ke S2 NMONCTpOKH S1. PeaynpTar — 1estoe yneno, paBHOe HOMepY 10-
3HIHWH, TAe HAXOOAHTCA NMepBHiH CUMBON NOACTPOKU S1.

Ecnu B cTpoke S2 MOACTPOKH S1 He oOHapyXeHO, TO pe3yibTar
paBeH 0.

pumMep:
JHaueHpe $2 BuipaxkeHue Peaynbrar
"abedef’ Pos('cd',S2) 3
*abededef! Pos('cd*,s52) 3
"abedef’ Pos('k’',52) 0

ITpoyedypa Delete (S, Poz, N} BHNONHAET YIANEHHE N CHMBOJIOB
K3 CTPOXH S, HaYKHas C NO3NWIHH Poz.

TIpuMep:
Hexonuoe 3HaueHHe S Onepartop KoHeuHoe 3HaYeHHE S
'abcdefg® Delete (S, 3,2) ‘abefqg'
*abedefg! Delete(S,2,86) -

B pesy/bTaTe BRIOIHEHMA NPOLICAYPH YMEHBILAETCS TEKYLUas JUTHHA
CTPOKH B NepeMeHHOM S,
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Jlpouedypa Insert (51,52, Poz) BHIIORHACT BCTaBKY CTPOXM S1
g CTPOKY 52, HAYMHAas ¢ NO3HUMH Poz.

IIpnmep:
HavaneHoe 52 Oneparop KoHeuHoe S2

193BM PC! Insert{'IBM-',52,5) '3BM IBM-PC®
"Puc. 2 Insert('N',52,06) "Puc. N21*

IIpnmep 1. Crneayiolas nporpaMma rnoay4aer U3 cnosa «BEJIA-
YHHA» cnoro <HAITHAYHUE»:

Program Slovo_1;

Var S11,812: String[l0]:;

Begin
S11:='BEIMUMHA' ;
§$12:=Copy (811, 7,2)+Copy(S11,3,4)+511(2]);
WriteLn(512)

End.

Tpumep 2. o cneayroteit nporpaMme 13 ciiosa «CTPOKA» Gyaer
noaydeHo cnopo «CETKA».

Program Slovo_2;
Var 31: String([10];:
Begin
S1:="CTPOKA';
Delete(81,3,2);
Insert ('E',S81,2);
WriteLn(S1)
End.

Ipumep 3. CocrapuM mporpaMmy, KoTopas GOpMHpYeT CHMBOMB-
HYIO CTPOKY, COCTOALIIYIO K3 /1 3Be3oYeK (1 — uenoe yucno, 1 < n < 255).

Program Stars;
Var A: String;
N,I: Byte;

" Bagin
Write('Beegure wucno see3jouex'):
ReadLn (N) ;

A=,
For I:=]1 To N Do
Ar=pt+'¥*';
WriteLn (A)

End.

3necs CTPOKOBOH TIepeMEHHOHN A BHavYaNe MPHCBAMBACTCS IHAUYC-
Hue nycToit ¢TpokH (' '). 3aTeM K Helt MIPHCOSANHAIOTCA 3BE3AOYKH.
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Ilpamep 4. B cHMBONIBHOT CTPOKE MOACYNTATE KONHYECTBO WHp,
MpeALIeCTBYIOWUX TIePBOMY CHMBOTY !.
Program C;
Var S: String;

K,I: Byte;
Begin
WriteLn («BeegmuTe CTPOKY®);
ReadLn (S):
K:=0;
I:=1;
While (I<=Length(S)) And (S[I}j<>'!"') Do
Begin

If (S[I]>="0') And (S[i)}<='9")
Then K:=K+1;
1:=I+1
End; .
WritelLn ({'KoauuecTBo uMdp OO CHMBOMA
«!» paBHo',K)
End.

B 3700t nporpaMMe nepeMeHHas K MIpaeT poib cyeTynka yudp, a
TiepeMeHHas I — ponb napamMerpa UMKAa. LIk 3aKORYUT BHIMONHE-
HHe TIpH TIePBOM K¢ BEIXOAE HA CHMBOJ ! MM, €CJIU B CTPOKE Taxoro
CHMBOJIA HEeT, TIPM BRIXOAE HA KOHel cTpoku, CUMBON S[I) semgercd
mHdpoit, eciH MCTHHHO OTHOLUeHME: 0<S[I1}1<9.

Hpamep 5. Nana cuMBOIbHAA CTPOKA, KOTOpas MMEET cAeOyio-
muit By

'a ® b =

Ha MecTe a M b CTOAT AecATHYHBIE KHGPH; 3HAUYKOM @ obo3HaueH
OIHH W3 3HAXOB omepaiuit: +, -, *. HHaye roBops, 3anucaHo apud-
METHYECKOE BHIpaXXeHHEe ¢ OBYMS OTHO3HAayHBIMM YHCJIaMH H 3HaK
paBeHCTBa, HampuMep 5 + 7 =". HykHo, 4TOGH MalUHHA BhIMHCIHNA
3TO BHpaXeHHE H MOCE 3HAKA PABEHCTBA BRIBENA pe3ynbTaT. Orepa-
LIMSL HENIEHUS HE pacCMaTpHBaeTCA 1A TOro, yToGEl HMETh JeNo TOMb-
KO C LIENILIMH YUCIIaMH,

IporpamMMy pellieHMs Takoil 3amaull Ha30BEM UHMEPAPEMGMOpOM.
HHTepnperaTop ZomxeH paciimbpoBaTk conepkaHie CTpOKM M BBITIOV-
HHTH COOTBCTCTBYIOUEYIO apudbMeTIYecKylo oniepaliiio. OT HCXOOHON CUM=-
BONBHOH HMHGOPMALMN OH OO/DKSH NepeiTH K paboTe ¢ YUCIOBOI MH-
dopmanueit. Ecny npennonoxuTs, YTo CIPOKA COCTABICHA TOMBKO H3
YeTHPEX CUMBOSIOB B COCTBETCTBHH C YKa3aHHHM (opMaToM, To 3aaaya
peluaeTcs JOBOJIBHO NpocTo. Bot nporpamMma Takoro UHTEpnpeTaTopa:

Program Interpretator:;
Var Str: String(4]:
A, B: 0..9;
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C: —100..100;

Bagin
{BBOD MCXODHOM CTpPOKHM}
Writeln ('BPeemuTe BHpaxcHue!');
WriteLn;
Read {Str);
{npeobpaszopaHe LUMQPOBHX CHMBOJICOE B umcjal
A:wmOrd(Str(l])-0rd{'0');
B:=0rd{(Str[3])~0rd{'0"');
{ srnosTHeHMe apudMeTHYecKol onepauum)
Case Str(2] Of

'+': C:=A+B;
'~': C:=A-B;
'#'; C:=A*B

End;
{BHBOR pes3yNlbTaTal
WriteLn{C:2)

End.

B 3710t mporpamMe nmosBwicd HOBHIH WA HAc enepatop. OH Ha3kl-
BAETCA onepamopom esbopa. PoOPMAT ITOrO ONEPaTOpa ONMUCHIBACTCH
CHHTaKcHYeckoi guarpamMmolt (puc. 33).

<QOnepatop sRGopa>
-+ Case » <CeneKkrop> —»0f

+—3—» <KoHcranra> -——’Of——l- <Oneparop> —»End—>»

S

Puc. 33

3meck <CeNeKTOp> — 3ITO BHIpaXeHUe JMOOOTO nopAdK06020 THIIA,
<KOHCTAHTA> — MOCTOSHHAN BEIMYMHA TOTC XE THIA, YTO M CENeK-
Top; <onepatop> — ni06oil NpocToit UK cocTaBHON OMeparop.

BrimonHeHHe onepatopa BbLIOOpa NPOMCXOOUT TAK: BLIYHUCIAETCA
BEIpaXeHHe-CeeKTOP; 3aTEM B CNMHCKAX KOHCTAHT HIETCS TAKOE 3HA-
YeHHUE, KOTOPOE COBIANAET ¢ IOMYMEHHLIM 3HAaYeHHEM CEICKTOpa; Jaliee
HCTIONHSECTCA OMepaTop, NoMeYeHHbIH JaHHol KoHcTaHTOM. Ecnu Ta-
KOif KOHCTAHTEI He HAHIEHO, TC IPOHCXONNT NIEPEXOI K BHITONHCHHIO
orepaTopa, CACHYIOLIETO TOCHe onepartopa Bebopa.

B npupeneHHON BHILIE NPOrpaMMe poib CEJIEKTOPa UIPaeT CUMBOJIb-
Hasl BeIHUMHA Stx (2). Eciv oHa paBHa +, T BRIMIOIHUTCS ONEPaTop
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c:=a +b; €CJIM paBHA —, TO BRIMOMHHUTCA OTIEPATOP ¢:=a —b; €CIH
paBHA *, BRITOJIHHTCS ONEpaTop ¢:=a*b, IIa MobbIX ApYrHux 3Hade-
HMIT Str[2] He BHNOJIHHTCA HU OAMH M3 ONEPaTopoB NPUCBaWBa-
HHA, ¥ 3HAYeHME NePCMEHHOM c OCTaHeTCa HeonpeaeNeHHBIM.

[TpuBenerHoe BHIE OMMHCAHHE ONMEpPATOPa BLIGOPa COOTBETCTBY-
eT craHmapty I[lackana. B TypGo Ilackane aonycTUMO MCNOAB3OBa-
HMC B OTIEPaTOpe Case albTEPHATUBHOI BETBH NocNe CyXeGHOro
c0Ba Else. BoT npumMep and Toit xe 3agaq4u. EcIH MBI XOTHM, 4TO-
Obl B CAy4ae HEBEPHOTO CHMBO/1A B Str {2] BHIAABAJIOCE cOOOIISHHE
006 3TOM, HYXXHO NMpOTPaMMMPOBAThL TaK:

Case Str([2] Of
'+': C:=A4B;

t=': C:=A-B;
Y39 C:=A*B
Else Writeln('HepepHuit BHAxK onepanmm')

End;

A Teneph BepHEMCA K MporpaMMe Interpretator W pasbepeMcs
B TOM, KaK oHa OymeT BLMONMHATHCA.

IMocne BBOIA CTPOKM UM$POBBIE CHMBOJIbI MEPEBOAATCH B COOTBET-
CTRYIOIIHE AeCATHYHbIE YHCIA. 3aTeM UHTePIIPETHPYETCS 3HAK ONepaItHi.
B 3aBHCHUMOCTH OT 3HaKa BHITIOVIHAETCH OMHO M3 TPeX apuPMETHYECKHX
Jeficrenit. ajnee pe3ynsTaT BHBOANTCS HA 3KPAH NOCJIE CUMBOJA =.

Ynpaxuenna

1. CocTasHTE NpOrpaMMy NoaydeHUsd U3 CJIOBA «IHCKCBON» CIIOBA
«BOCK», MCTIONB3YS OMEPALHIO CLUETUICHUS U QYHKLIMIO Copy.

2. CocTaBuTb NpOTpPaMMy MONYJYeHUd CJI0BA «MPaBHIO» K3 CIIOBA
«OTepalHa», HCMOMb3YA NPOLIENYPEl Pelete, Insert.

3. B naHKHOM clioBe 3aMEHMTH NEPBEIH M NocaeIHNi CUMBOMNE! HA *.

4. B gaHHOM CIOBE TMPOM3BECTH OOMEH MEPBOTO H MOCHEAHEro
CHMBOJIOB.

5. K AaHROMY CIOBY NPHCOSOHHHTE CTONRKO !, CKONBEKO B HEM MME-
eTca 6ykB (HanpuMep, U3 CTpokH «YPA» nonyduts «YPAll»),

6. B naHHoit cTpoKe BcTaBUTHL Mpodest Moce KaXI0ro CAMBOJIA.

7. ¥YaBonTs Bce GYKBB BO BBEIEHHOM CJIOBE.

8. TepesepHyTh BReACHHYIO CTPOKY (Hanpumep, U3 «JUCK» noay-
yutca «<KCHJT»).

9. B naHHOH cTpoXe yAaNUTh BCE MPOGLIIEL,

10. Crpoka npeactabisieT ¢coboit sanuch wenoro yucaa, CocTaBuTh
NpOrpaMMy IepPEBOAA e€ B COOTBTCTBYIOLIYK BETHYMHY LIEJIOr0 THMA.

3.17. Tabmmunbie JaHHBIe H MACCHBLI

B noBceaHeBHOM M HayyHON NPaKTHKE YacTO HPUXOAWNTCA BCTpe-
4aTeCA ¢ MiopMaLMelt, NpencTaBrcHHOM B TabMiaHOMN dopme. Bor,
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HarpuMep, TabNHIA, coaepxallasg cpeaHeMeCAYHbIe 3HAYEHHS TEM-
repatyphl, °C, 3a omnpeneJeHHHH roa;

Mecau 112374 1586} 7 )18]1910]11]12
Temnepatypa | =21 (—18{=7,5{ 56| 10| 18 [22,2| 24| 17| 54| -7 |—18

Taxyro TabnHIy HaspipaloT muHeliHoi. OHa npencTasnset coboii moc-
JIeAOBATENIEHOCTE YITOPAROYEHHEIX yrces. Ecnn Tpebyerca Kaxas-ro Ma-
TeMaTHuecKaf 06paboTKa STHX NAHHBIX, TO 11 X 0003HAYEH ST OOBIMHO
BBOJAT WHAEKCHYIO cuMBoNHKy. Hanpumep, yepes T, ofosHayaercs
TeMIMepaTypa SHBaps (epBoro Mecsua), I; — Temneparypa Mas K T. IL.
B of1eM BHIe MHOXECTBO 3HaueHMi, coaepxXalmxca B Tabnuue, obo-
3HavaeTcs TakK:

{Tj}t i=1f000‘12v

MNopankoBHe HOMepPa 3MeMeHTOoB (1, 5, { U T.Z.) Ha3EIBAKOTCS MH-
Jexkcamyn. MHOSKCHpOBaHHBIC BEIHYWHEI YOIOOHO HMCMONB3OBATh INA
3anMCH HX MareMaTHdeckoit obpaborku. Hampumep, cpenHerogopas

TeMnepaTypa BHPaXaeTcs chenyoumeit dopMymoii:

Teneps npeacTapbTe, YTO HaM Tpebyerca cobpate MHPOPMAHID O
cpeaHeMecYHbIX TeMmepaTypax 3a 10 net, Hanpumep ¢ 1981 no 1990 .
OueBHAHO, YTO IS 3TOro ynoGHa NPsiMOYTOABHaA Tabnyua, B KOTO-
poit CTONGUE! COOTBETCTBYIOT I'OIAM, A CTPOKH — MECALAM.

Mecan
1 2 3 4 5 6 7 8 9 1101 111412
1981 (—23|—-17|-8,4] 6,5} 14 |186] 251 19 |12,3] 5,6 [—4,5|-19
1982 | —16(—8,5/—3,2| 7,1 84 | 13,8} 28,5{ 21 | 6,5] 2 |-13(—20
1983 |—9,81—14|—9,21 4,6 1 15,6] 21 | 17,8 20 §31,2{ 8,1 | —16|—21

Fon

1990 | ~25(-9,7|—3,8| 8,5} 13,9| 17,8 23,5|17,5] 16 | 5,7 —14[-20

OG6paTHTe BHHMaHHE Ha TO, YTO YXK¢ caMa Yaa4qHO BeifpaHHas ¢opMa
JanHMCH JaHHBIX JaeT BOIMOXHOCTE HOCTATOMHO yno6HO M OLICTPO Mo-
JIYIUTE HOBYIO HHopMaumow., HanpuMcep, U3 TaGAULH JIETKO Y3HATE,
8 KakoM rozy Obin caMblil XONMOMHELH FHBAph MM KaKoil Mecsl Obul
CaMEIM HecTaGMIIBHEIM 33 AecATHWIETHE.

Jna sHadeHMit, XpaHALIHXCS B Tako# Tabnnle, yIoGHO NCIO/IBIO-
BaTh ABYXWHACKCHBIE obo3HaueHHA. Hanpumep, Hig, , 0603HAYAET TEM-
nepatypy B ¢eBpane 1981 1. ¥ 1.11. A BCA COBOKYNHOCTE JAHHHIX, CO-
CTapngolMX Tabnuiy, 0603HaYaeTca Tak:
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{H;,4}, i=1981..1990; j=1..12

ObpaboTka NonOOHBIX JAHHKIX NPOH3BOANTCA ¢ KCTONL30BAHHMEM
JBYXHHESKCHBIX BeIHYHH. HanpuMep, cpenHAd TeMIEpaTypa MapTa 3a
10 set BoiuMcnseTcH no dbopMyne:

} 1990
Hq).nlﬂ' =T6‘2 HI.S'

w1981

A 3HayeHHe cpeamell TeMnepaTypsl 3a BeCh ACCATHACTHHM TIepMON
BHUNCAAETCA TaK:

H l 1990 1 |1H ‘l 1990 le
m—faj_?;m[ﬁ; iJ]“‘ﬁﬁ > Y Hy,

B Ilackane aHanoroM Tabauu ABNAETCA CTPYKTYPHUPOBAHHBIH THN
BaHHBIX, XOTOPHH HA3KIBACTCS PeZYAAPHOM Munom, WK maccusom, Tax
XKe KaK W Tabmuia, MacCHB fpeACTaRnaeT cobod COBOKYNHOCTL Npo-
HYMEpPOBaHHMX OJHOTHITHBIX 3HRUEHH, HMEIOLMX ofLuee M. Dne-
MEHTBI MacCHBa 0003HAYAIOTCHA NepeMEHHBIMH C HHAeKcaMH. HAeK-
CBI JAMUCHIBAIOT B KBAAPATHBIX cKoOKax mocne mMeHH maccHBa. Ha-
TIpHMep:

T(1},T[S]1,T(i},H[1981,9),H(i,]] K T.m.

MaccuB, XpaHALMIE JUHEHHYIO TaOauLy, HA3HMEBAeTCHd ONHOMEp-
HBIM, TIPAMOYTONEBHYIO TaONMNIY — ABYMEPHHM. B nmporpaMMax MoryT
UCTIONB3IOBATECH MACCHBH H DOJIBIIEH Pa3MEpHOCTH.

THn 5NEMEHTOB MacCUBA HA3HIBAETCH €ro 6a30esiM TUNIOM, OueBni-
HO, YTO JNA PACCMOTPEHHHIX MAacCHBOR TeMnepaTyp Ga30BEIM TUIIOM
ABAACTCA BelllecTBEHHHH (Real).

Onuncanue Maccuos. [TepeMeHHAda perynapHOro THNA OMUCHIBAETCA
B pasnenie onMcaHua NepeMeHHbIX B caeaywoweii gopMme:

Var <mupeHTnduxaTop>: Array([<tun uHpexca>] Of <tun
KOMNOHEHT>

Yallle BCero B KauecTse THNA MHASKCA YNOTPeGIAETCA HHTEPBAThL-
Helit THN. HanpuMep, pacCMOTPEHHLIA BBlIE OAHOMEPHBIA MacCHB
CpeMHEMECTUHBIX TEMITEPATYP OMHIIETCS TaK:

Var T: Array[l..12] Of Real:;

OnucaHHe MaccHBa ONpPERSAAET, BO-NEPBHX, pasMelieHHE MacCH-
Ba B MaMSATH, BO-BTOPBIX, NPABHIA €ro AanbHENLIEro ynoTpebaeHns B
nporpamme. [TocnenoBaTeNbHEIE MEMEHTH MACCHBA PACTIONATAIOTCA B
MOCNENOBATEABHBIX A9eiikax naMaTH (T (11, T[2] U T.1.), IpHYEM 3Ha-
YeHUS HHACKCA HE ZOJDKHBI BHXOMHMTD U3 AHana3loHa 1 ... 12, B xavectpe
HHIIEKCa MOXeT ynotpeOmaTecs moboe BEIpaXeHHe COOTBETCTBYIOLIS-
ro Tina. Hanpumep, T(i+3j], T(m div 2].
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THn uHEeKca MOXeT ObITh MIOGBIM CKANAPHBIM MOPSAKOBLIM TH-
NOoM, KpoMe integer. HanpuMep, B nmporpaMMe MOIyT NPUCYTCTBO-
BATH C/ICAVIOIIHE OTIMCAHUSA:

Var Cod: Array(Char] Of 1..100;
L: Array[Boolean] Of Char;

B Takoit nporpaMMe AOTYCTUMB! CAEAYIOLHE O003HAYEHUSA HTeMEH-
TOB MacCHBOB:

cod(['x']; L[true];, cod[chr({65}]; L[a>0]

B HeKoTOpbIX cyuaax GuiBacT yaoOHO B Ka4eCTBe MHAEKCA UCTIONE-
30BaTh nepeyncaAeMbli THIL. HanpuMep, AaHHbIC ¢ KOMHYECTBE yye-
HHMKOB B YETBIPEX AECATBIX KJlacCaX OAHOM WKOIL MOIYT XpaHHTLCA B
CHIENYIOLICM MACCHBC:

Type Index=(A,B,C,D};
Var Class_10: Array[Index] Of Byte;

W ecnu, HanpuMep, aneMeHT Class_10(A] paseH 35, 10 210
O3Ha4aeT, uTo B 10«A» xitacce 35 uen. Takoe MHASKCHPOBAHHE YIYY-
1IACT HarAATHOCTD NPOrpaMMEL.

YacTo CTpYKTYpHPOBAHHOMY THMITY NPHCBAKUBACTCA HMA B pa3nene
THINOB, KOTOPOE 3aTeM HCIIONb3YETCA B palfieie ONHCAHHA NepeMeH-
HBIX,

Type Masl=Array [1..100) Of Integer;
MasZ=Array [-10..10] Of Char;
Var Num: Masl; Sim: Mas2;

Jo cux mop pedb 1ia 06 OqHOMEPHBIX MacCHBAX, B KOTOPHIX THITH
3/IEMEHTOB CKANAPHBIE.

Mpuoromepiniii macchs B [Tackane TpakTyeTcs Kak OQHOMEPHEIH Mac-~
CHB, THT DJIEMEHTOB KOTOPOTO TAKXE ABNAETCS MAacCHBOM (MAcCHB Mac-
crieoB). HanpyumMep, paccMOTpEHHYIO BEIiE MPAMOYTONBHYIO TAGiLy
MOXHO XpaHHTb B MacCcHBe, OTIMCAHHOM CHCAYIOLHM o0pasoM:

Var H: Array([1981..1990]) Of Array([l..12]) Of Real;
Bot npuMeptl 0603HAYEHUS HEKOTOPEIX 3IeMEHTOB 3TOTO MacCHBa:
H[1981]([1); H[1985)(10); H([1990]([12]

OnHako yaile ynoTpebnsaercs aApyras, 3KBUBaleHTHasA (popMa 060-
3HAYECHHUSA IEMEHTOB ABYMEPHOTO MacCHBa:

H[1981,1], H[1985,10); H[1990,12]

Tlepemennas H[1981) o0o3Ha4YaeT BCIO NEPBYK CTPOKY TAGAMIIbT,
T.€. BCChb MAacCHB TeMncpaTyp 3a 1981 r,

HpyrHM BapHaHTOM, 3KBUBANEHTHBIM NPHBEICHHOMY BHILIE OTH-
CAHHIO, ABNAETCA CMeAYIOHIt:
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Type Month=Array([l..12] Of Real;
Year=Array [1981..1%30] Of Month;
Var H: Year;

Hanbonee KpaTKuii BapHaHT OMUCAHMA AAHHOTO MaccHBa Takol:
Var H: Array[1981..19%0,1..12] Of Real;

Tpongonxasa no aHAJIOTHH, MOXHO ONpPefeNHTb TPEXMEPHLIH Mac-
CHB KaK OOHOMEPHHIH MAacCHB, Y KOTOPOTO 3NEMEHTaMH ARISIOTCA
JBYMEPHbIE MacCHBH. BOT npuMep OnucaHHs TPEXMEPHOIO MaccHBa:

Var A: Array[1..10,1..20,1..30) Of Integer;

3r10 MaccHB, cocTosiuii U3 10-20-30 = 6000 nenpix yucen 1 3aHH-
Marolit B namatn 6000 -2 = 12000 Gaitr. B TTackanc H€HeT orpaHnye-
HHS CBEPXY Ha pa3MepHOCTh Maccuea. OgHAKO B KaXaoit KOHKpeT-
Ho! peanuzalmi ackans orpaHHuMBaeTC 00beM NaMaATH, BHAC-
naemptit nop MaccuBsl. B TypGo Hackane 370 orpaRHYeHHE COCTABNSIET
64 kunoGaiira,

ITo aHaNOTHH ¢ MaTEMAaTHKOA OJAHOMEPHHIC YMCIOBLIC MACCHUBBI
YacTO Ha3HBAIOT BEKTOPaMH, & ABYMEDHBIE — MATPHLAMH.

B ITackane He ponyckaercs ynorpebneHyve IHHAMHYECKHX MaccH~
BOB, T.€. TAKHX, Pa3Mep KOTOPBIX ONpenensgercd B Npoliecce BHITONHE-
uus. UsMeHenne pa3MepoB MacCHBa ITPOMCKOANT YepPe3 H3MEHEHHUE B
TEKCTE MPOTPaMMHBL H TIOBTOPHYIO KOMITWISIIMIO. lna ynpoiueHus Ta-
KHX M3MEHEHHIt YAO0HO ONpeaensaTh HHASKCHBIC NIapaMeTphl B pasie-
Jie KOHCTaHT:

Const Imax=10; Jmax=20;
Var Mas: Array(l..Imax,l..Jmax] Of Integer;

Teneps A H3IMEHEHHS Pa3sMEPOB MACCHBA Mas U BCEX OMEPaTOPOB
TIPOTpaMMEL, CBA3AHHBIX ¢ 3THMM pasMepaMM, HOCTATOYHO OTpeHaK-
TAPOBATE TOABKO OOHY CTPOKY B MporpaMmMe — pa3fes KOHCTAHT.

JeficTeun Had MACCHBOM KAK €MMHBIM HenhiM. Takue oeiticTeHA nomy-
CTHMBI JIHLUDL B BBYX CIYyYanXx:

¢ NIPUCBAHBAHHE 3HAYCHHA OXHOrO MacCHBa IPYTOMY;

¢ OIEPALMHN OTHOLIEHHUS <«PABHO», «HE PABHO».

B oGoux ciydasgx MacCHBE JO/KHE MMETh OJMHAKOBBIE TUIIH (THN
MHAECKCOB M THIT 3MIEMEHTOB).

Hpumep:

Var P,Q: Array(l..5,1..10] Of Real;

Tlpu BHROMHEHKH ORepallEH NPHCBAaHBAHUA P:=0 BCE 2JIEMEH-
THl MACCHBA P CTAHYT PAaBHBI COOTBETCTBYIOIHM SJIEMEHTAM MacCH-
Ba Q.

Kax yxe OTMeyanoch, B MHOTOMEPHBIX MaccUBax lepeMeHHas ¢
HHIEKCOM MOXeT 0603HayaTh HeAbilt MaccHp. Hanpumep, ecitd B 1ab-
Jmue H tpebyercs, uToOnl JaHHEE 32 1989 r. ObUIM TaKMMH Xe, KaK 3a
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1981 r. (meBATON CTPOKE MPUCEOHTE 3HAYEHHE MEPBOH CTPOKH), TO 3TO
MOXHO A€J1aTh TaK:

HE1989):=H[1981]

A ecn HYXHO NMOMCHATH MECTAMH 3HAYCHHS 3THX CTPOK, TO 3TO
JAENAeTCA Yepe3 TPETHK MEPEMCHHYIO TOTO XK€ THIA:

P:=H{1989]:;R{1989):=H([1981);H[1981) :=P;
rae P ONMcaHa TaK:
Var P: Array{l..12] Of Real;

O0paboTKa MaCCHBOB B IIpOrpaMMax NPOH3IBOUNTCA MOKOMITOHEHT-
Ho. BoT nprMepE! BBOAA 3HAYEHWI B MAacCHBRL:

For I:=) To 12 Do

ReadLn(T[1]);:

For I:=) To IMax Do

For J:=1 To JMax Do
ReadLn{Mas(I,J]);

3nech Kaxaoe chemyiolee 3HaYeHHe OyIeT BBOAMTECS ¢ HOBO cTpO-
xH. JInsa nocTpouHOre BBOAA HCMOMB3YETCH ONepaTop Read.

AHANOMMYHO B UHKIE MO WHOSKCHON nepeMeHHCOH OpraHHsyercs
BBIBOJ 3HaYeHHWH MaccHBa. Hanpumep:

For I:=1 To 12 Do Write{T[I]:8:4);

Creayionmit ¢hparMeHT nporpaMmel OprakU3yeT MOCTPOUHEIA Bbi-
BOX MaTpHUbI Ha 3KpaH:

For I:=1 To IMax Do

Begin

For J:=1 To JMax Do
Write{MaslI,J):6);
Writeln

End;

Iocne nevyatH ovepeAHON CTPOKM MaTpHUiULI Oneparop Writeln
6¢3 mapaMCTpoOB NEpeBeleT Kypeop B Hauano HOBo# cTpokH. Caexyer
3aMETHTE, 9TO B MOCACAHCM IIpHMepe MaTpUUA Ha 3KpaHe OyleT mo-
AYYeHA B €CTECTBEHHOH thopMe NpAMOYTONLHOM TAaOMHUB, ecTU JMax
He TpeBblTaeT 12 (caMH noayMaitte nouemy).

PaccMoTpUM HECKOABKO TIPHMEPOB THITOBBIX NPOrpaMM 00paboTKH
MACCHBOB. '

IMpumep 1. BepHeMcs K MacCHBY CPeSHEMECAYHBIX TeMMNEpaTyp
T[1..12]. TpebyeTca BEIMHCIHTD CPEAHETOACBYIO TEMIICPATYDY, a TAKKE
CKEMCCAYHBE OTKAOHEHHSA OT 3TOM BeNMUYHHEI.

Program Example;
Const N = 12;
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Type Vec=Array [1..N] Of Real;
Var T,Dt: Vec;
St: Real;
I: Integer;
Begin {BROom MCXORHHX OaHHHX}
Writeln ('Beomgure TalmmMuy Temneparyp'):
For I:=1 To N Do
Begin
Write(I: 2,"':");
Readln (T[I])
End;
{BuuMCclIéHMe CpenHelt TeMnepaTypH}
S5t:=0;
For I:=] To N Do
St:=St+T[I];
St:=5t/N;
{BuumMcleHmne TaOHMUE OTKJIOHeHM! oT cpeRHerc)
For I:=] Tc N Do
Dt([I):=T[I]-5¢t;
{BuBOn pez3yneTaTOB}
Writeln ('CpenHas Temneparypa pabBHa',S5t:6:2);
Writeln;
Writeln('QOTKNOHeHNMA OT CpenHeft
TeMnepaTypH: ') ;
For I:=1 Te N Do
Writeln(I:1,"':',Dt[I]:6:2)
End.

ITo aToit nporpaMMe MOXHO PacCYUTATE CpedHee 3HAYEHHNE H BEK-
TOp OTKJIIOHEHHH OT CpeaHerTo WA MOoGOro IHOMEPHOIO BEIIECTBSH-
Horo MaccHea. Hacrpoiika Ha pa3Mep MACCHBA OCYILIECTBIIACTCA TONb-
KO pelJaKTUpOBaHMEM pa3leNia KOHCTAHT.

TIpnmep 2. BubGop MakcuMansHoro 3neMenta. ITycTh M3 paccMOTpeH-
HOTO BhILLE MacciBa TeMneparyp TpebyeTea oToGpaTh CaMYIO BBICOKYIO
TeMIlepaTypy M HOMep Mecsua, eif cooTseTcTBYIOmero. Maea anropur-
Ma peliieHHa 3Toi 3amauu: YTOOH NOMYYHTE MAKCHMAILHVIO TeMIle-
paTypy B BelLleCTBEHHOI NepeMeHHOH TMax, CHayana B Hee 3aHO-
CHTCA TepBOC 3HAYCHHe MaccHBa T [1]. 3aTeM mOoYepeIHO CPaBHH-
paeTcss 3HaYcHWe TMax ¢ OCTANBHBIMH 3JIeMEHTAMH MacCHBa
TeMIepaTtyp, M Kaxioe 3HaueHHe Gonbiree, YyeM TMax, NMpPUCBaHBa-
eTcs 3Toi nepeMeHHON. [/ NONMYYeHNA HOMepa CaMoOTo TETUIOTO Me-
calla B Lenoit nepeMeHHOM NumMax B HE€ CeAyeT KaXArIil pas 3ackl-
JlaTh HOMED 2JEMEHTA MACCHBA TEMIEPATYP OOHOBPEMEHHO C 3aHeCe-
HUEM B TMax €ro 3Ha4YCHUA.

TMax:=T{[1];
NumMax:=1;
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For I:=2 To 12 Do
If T[I]>Tmax

Then
Bagin
TMax:=T[I1;
NumMax:=1I
End;

3aMeTHM, UTO €C/IM B MACCHBE TEMITEPATYp HECKONLKO 3HaYeHMil,
PABHBIX MAKCUMANBHOMY, TO B NumMax OYIeT MOJyYeH MepBLIit HOMep
W3 3TUX NEMEHTOB. YTOOB TOMYIUTh ITOCAEAHIO JATY, HYXXHO B OTte-
patope If 3aMEHWTb 3HaK OTHOLICHUS > Ha >=,

IIpumep 3. CoprapoBka MaccHea. B omHoMepHOM Maccupe X M3 N
3JICMEHTOB TpehyeTcs NMPOU3BECTH MEPECTAHOBKY 3HaYeHHH TaK, YTo-
OB OHH PaCIONOXHIHCH TIO BO3PACTaHMIO, T.€. X < ;< ... < X

CyinecTByeT Uenbiit Kiace anropuTMoB cOpTUPOBKH. Hike omucaH
ANTOPUTM, KOTOPBIH HA3BIBAETCH «METOH MY3BIPbKanr,

Haesa: mpoM3BOONTCH TOCACAOBATEILHOE YITOPINOYHBAHUE CMEX-
HBIX Tap MEMeHTOB MaccHBa: Xy M X;, Xs H AX,, ..., Xy, u X B wrtore
MAKCHUMANTEHOE 3HaYeHUe [epeMecTHTC B Xy, 3aTeM TY Xe npoleaypy
TIOBTOPSIOT 4O Xy, H T.J., BIIOTh A0 LEMTOYKH M3 ABYX SIEMEHTOB X; H
X;. Takoit afiropuT™ OyIeT UMeTh CTPYKTYPY IBYX BIOXEHHDBIX UHKIOB ¢
BHYTPEHHHM LHKIOM — NMepeMeHHOl (CcoKpaluaioweiics) WIMHBI,

For 1:=1 T¢ N-1 Do
For K:=1 To N-I Do
If X[KI>X [K+1]
Then
Begin
A:=X[K]:
X[K] :=X[K+1];
X{K+l]):=A
End;

ITpumep 4. JlaH ONMCAHHDII Bbillle ABYMEPHBIN MACCUB CpeaHEME-
CAYHBIX TeMIrepatyp 3a 10 ner, OnpenenuTs, B KAKOM rogy ObIIO caMoe
TEIUIOE JIETO, T.€. B KAKOM roxgy Obina HanGonblIas cpeaHss TeMnepa-
TYpa JIETHHX MeCsLES.

Hues pelieHus: B BeKTOpe .5 MONYYHTD CPEMHHE TEMITEPATYPHL J1ET-
HUX MecsTLeB 3a 10 neT, 3arem HallTH HOMep HaHGONBIIETO SNEMEHTA B
3TOM BEKTOpE, 3TO H OYIET UCKOMBI roa.

Program Example 2;

Type Month=Array(l..12} Of Real;
Year=Array[1981..1990] Of Month;

Var H: Year;
S: Array[1981..1990] Of Real;
I,J,K: Integer;
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Begin {BROR NAHHHX C KIaBMATYPH}
For I:=1981 To 1990 Do
For J:=)1 To 12 Do
Bagin
Write(J:2,'.",I:4,":1');
ReadLn{(H[I,J])

End;
{BuuMCIeHMe BeKTOpa CPeIHMX JIeTHUX
Tennepatyp)
For I:=1981 To 1950 Do
Begin
S[I]:=0;

For J:=6 To 8 Do
S[I]:=5{I)+H[I,J);
S[I):=8[X}/3

End;
{Onpenenenve rofna ¢ CaMeEM TEINEHM NETOM}
K:=19%981;

For 1:=19%82 To 1990 Do
If S[I]>S[K] Then K:=1;
Writeln ('CamMoe Tennoe mero Guno B',
K,'-m rony’)
End.

YnpaxueAns
1. Hau BekTop {23, i =1, ..., 50. BRYHCIHTE IJINHY 3TOTO BEKTOPA:

L=yg+3+.+2%
2. Beruncants nonuHoM 10-# crenenn mo dopmyne I'opHepa:
ax+agx’+ . tax+a=((.(apxta)xt+a)xt..+a)x+a.

3. Hna pexropa {x}, i =1, ..., 20, moacyuTaTh KOMHYECTBO KOMIIO-
HEHT, 3HAYEHHs1 KOTOPHIX JieXaT B HHTepeane [0,1].

4. Oauw nBa Bextopa {x}, {y}, i =1, ..., 10, ynopagoueHHbl¢ MO
Bo3pacTaHulo. CnUTh HX B OAMH BekTOp {Z}, F=1,..., 20, TAK YTO6HI
COXPAHWNACH YIOPAHOYEHHOCTD.

5. daH MaccHB, cocrogunit 13 100 uensix yricen. BMBeCTH BCe YHc-
J1a, KOTOPHIE BCTPEYaIOTCS B 3TOM MaCcCHBE:

a) HeCKONBKO pa3;

6) TONBKO MO OMHOMY pasy.

6. B uenouncieHHoit MaTpHue paaMepoM 10x 10 HajiTH 3HaueHIE U
HHICKCH MAKCHMAJIBHOTO 3JIEMEHTA.

7. B aBouyHoit MaTpHue 5x 10 onpeaenuTh HOMEP CTPOKH C HaH-
GonBLIMM KONHYECTBOM HyNeH.
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8. Bce cTpoxu BeliecTBEHHOM MATPHLIE 10 |5 YITOPSAOYHTD MO YOBI-
BaHHIO 3HAYCHMI HUX JIEMEHTOB.

9. TpaHCTIOHUPOBATH LIENOUHCAEHHYIO MaTPULLY 5X 5, T. €. OTPa3HTh
OTHOCHUTENIBHO INIABHOMH HWaroHaznm.

10. B npoHyHoi MaTpuiie 10x 10 HalTH COBALAIOLINE CTPOKH.

3.18. ITonsrne MuoxecTna. MHOXKeCTBEHHBIH THI JAHHBIX

OnHUM U3 PYHAAMEHTANBHBIX Pa3fcioB MATEMATHKH ABIAETCA Te-
OpUs MHOXECTB, HEROTOpBIE MOMEHTBI MaTEMATHYECKOTO arlnapara 1o
TEOPUH PEVTHIOBAHBI B [TacKane uepes mMuoMceCmeeHnbiil mun Oannsix
{MHOXeCTEA).

Miosxcecmeom Hasvieaemes cOBOKYRHOCME GOHOMUNHBIX IACMEHMOB,
pacemampueaemsix xax edunoe yesce, B Tlackane Moryr ObITh TONBKO
KoHeyHble MHOXecTRa. B Typ6o TTackane MHOXCCTBO MOXET comcp-
XaTh OT O g0 255 aneMeHTOE.

B otmiryKe 0T 3MeMEHTOB MAaCCHBA 3NIEMEHTH MHOXECTBA He [TPOHY-
MEPOBAHBI, He YNOPAAoYeHEl. Kaxkaplit oTaenbHEIN 3/IeMEHT MHOXECTRA
He uleHTUdHUIMpYeTes, H ¢ HUM HENb3S BHTIONHUTL Kakue-nnbo meit-
CTBHA. JeHcTBIS MOTYT BRITOIHATHCA TOIBKO Hal MHOXKECTBOM B LIEIOM.

Tun aneMcHTOB MHOXECTBA HA3BIBaeTCA 0a30BBIM TUITOM. bazoBhiil
THIT MOXeT OBITh MOOHM CKANSIPHBIM, 33 HCKIIOYEHHEM THNA Real.

Koncrpyxrop Muoxecrsa. KoHKpeTHBE 3Ha4eHUS MHOXECTB2 33a-
I0TCH € MOMOIBIO KOHCTPYKTOPA MHOXECTRA, NMPEACTABAAIOLIETO CO-
Goii CIIMCOK 3MIEMeHTOB, 3aKNIOYeHHBIH B XBagpaTHBIe CKODKH. CaMu
S7IEMEHTEI MOTYT OHITD IGO0 KOHCTAHTAMHE, THOO BEIPAXKEHHAMM 0230-
BOTO THITA. BOT HECKONBKO MPHMEPOB 33HaHUA MHOXECTE € TOMOLLBIO
KOHCTPYKTOPA:

[3,4,7,9,12] — MHOXECTBO H3 NMATH LIEIBIX YHCEN,

(1..100] — MHOXeCTBO Lenrx yucen ot 1 g0 100;

[*a','b','c'] — MHOXECTBO, COOEPXAILEE TPH IHTEPHI 4, b, ¢;

[*A'.."2",'2','I'] — MHOXECTEO, COICPXalllee Bee MPOITHC-
HBIE JIATHHCKHWE GYKBHI, a TaKxKe 3HAKH ? 1 !,

CuMBIH [] 0603HA4AIOT MYCTOE MHOXECTEO, T.€. MHOXECTBO, He
Copepxallee HUKAKHX SNeMCHTOB.

He umMeer 3HaYeHNUS [TOPAROK 3aMUCH 9NEMEHTOB MHOXECTBA BHYT-
pu KoHcTpyxTopa. Hampumep, (1,2,3] H [3,2, 1]3KBHBATCHTHHE
MHOXECTBA.

Kaxnbiit ameMeHT B MHOXECTBE YYHTHIBASTCA TONMBKO QAMH pas.
Iostomy MHOXecTBO [1,2,3,4,2,3,4,5] 3KBUBANEHTHO [1..5].

ITepeMennbie MAOMECTBEHHOrO THIIA OMHCHBAIOTCA TaK:

Var <unentudpuxaTop>: Set Of <GasoBmit THn>
Hanpumep:
Var 3,D: Set Of Byte;
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B: Set Of *a'..'z';
C: Set Of Boolean:;

Hesmb3st BBOIMTH 3HAYCHUA BO MHOXECTBEHHYIO TIEPEMEHHYIO Ofie-
paTOpOM BBOAA Y BEIBOAUTE OTICPATOPOM BhIBOAZ. MHOXECTBCHHAs Me-
PEMEHHAs MOXET TIONYIUTh KOHKPETHOE 3HAUCHHE TONILKO B PE3yJIbTATe
BLITIOIHEHUA ONEpaTopa MPHCBaHBaHWA ClEoyowero GopMara:

<MHOXECTBEHHAA [MepeMeHHasd > »<MHOKSCTBeHHOS BHpaXeHMe>
Hanpumep:

It

B:=['m‘, ‘n', lki];
C:=[True,False];
D:=A;

Kpome Toro, BLIpAXCHHA MOTYT BKTIOYATh B ce6sl OMepailki Han
MHOXECTBAMH.

Onepauuu nan muoxectsamn. B TTackane peann3oBaHH OCHOBHBIC
onepauMH TEOPHH MHOXECTB. D10 obdedunerue, nepecedenue, pasnocnts
MHOXecTB. Bo Bcex Takux omnepanuax onepaHabl # Pe3yNbTaTH! eCcTh
MHOXECTBCHHEIC BENMUUMHBI OMHHAKOBOTO §a30BOTO THIIA.

Obredusenue muoxcecms. OGLeIMHEHUEM JIBYX MHOXECTBE A M B Ha-
3BIBACTCA MHOXECTBO, COCTOALLIEE K3 BCEX 3JIEMEHTOB, TIPHHAMIEXKA-
LUX XOTA OBl OMHOMY K3 MHOXeCTB A unu B, 3Hak onepauuy oGnenu-
Henust B Tlackane +.

Ha puc. 34, a cxeMaTH4eCKH TIOKa3aH pe3yNbTaT OOBEIMHEHHKA ABYX
MHOXCCTE.

Hanpumep:

[1,2,3,41+(3,4,5,61=11,2,3,4,5, 6]

Hepeceuenue mnoxcecme. IlepeceueHreM IBYX MHOXeCTE A M B Ha-
3BIBAETCA MHOXECTBO, COCTOALtee M3 BCEX NEMEHTOB NpHHaIIeXa-
WHX, OMHOBPEMEIIHO MHOXECTBY A 1 MHOXecTBY B (cM. puc. 34, 6)
3Hak oncpauui nepeceyeHns B [Tackane *.

Hanpumep:

(1,2,3,41*(3,4,5,61>(3,4]

Pasnocms muodicecmes. Pa3HOCTBIO ABYX MHOXeCTB A K B HasbIBacTCA
MHOXECTEO, COCTOAILES U3 3NICMEHTOB MHOXeCTBa A, He NMpHHALIE-
XKalHX MHOXECTBY B (cM. pHc. 34, ¢).

Hanpumep:

[l: 2: 3: 4]""[3:‘1:5: 6]_)[14'2]
[3r4r5: 6]'—[1:2:3: 4]_)[5: 6]

O4eBHIHO, YTO ONMepaud OOLEAKHEHUS H NepecedeHuss — fepe-
CTaHOBOUHBEI, 3 PA3HOCTb MHOXECTB — He NMEPEeCTAHOBOUHAA OMepatits.
Onepayuu omuowenus. MHOXCCTBA MOXHO CPaBHMBATh MEXAY CO-
Goit, T.€. A HUX OTIPENCNEHBI OMEpaLMi OTHOLIEHHUSA. PeaynsTaToM
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A+ B A* B A-B

a é ¢

Puc. 34

OTHOLIEHUA, KaK W3BECTHO, ABNACTCH JIOTMYECKAA BETHYHHA frie WIN
false. lna MHOXeCTB NMpUMCHHUMBI BCC OMEPalldy OTHOLIEHHS, 3a HC-
KmoueHdeM > B <. B taGnuue omyicaHbl omepauiyd OTHOIICHHUS HAX
MHOXecTBamMu. TIpeanonaraerca, YTo MHOXecTBa A H B coaepxar ane-
MEHTHI OQIHOYO THNA,

Pesynerar
True False
A=B MHuoxecTsa A v B coBnapaor B npotHnHOM cAyyae
A< B MuoxecTta A ¥ B He cOBNAJAKOT B npoTHBHOM cyvac

A<= 8 |Bce anementnt A npuHapnexar B{ B npoTuBHOM cayuae
A>= B |Bce anementnl Bnpuramnexar 4 B mpoTHBHOM Cyyae

Oruowenne

BoT HeckoNMbKO MPUMEPOB KCIIONL3OBAHMS ONepaluil OTHOLIEHMS.
IMycTh NepemMeHHAs M OMUCAHA B [IPOrpaMMe CASHYIOUINM 06pazoM:

Var M: Set Of Byte;
B paznene oneparopor ¢if npucBanBaeTcsa 3HaAYCHHE:

M==[3I4:?:9]?
Torma onepauyy OTHOIIEHHS HATYT CIEAYIOLINE PE3YNBTATH:
M=[4,7,3,3,9] — true,
M<>[7,4,3,9) — false,
[3,4]<=M — true,
[)<=M — true,
M>=11..10] — false,
M<=[3..9] — true,

Onepauus 6xoxc0exus. DTO ONepaLyisl, YCTAHaBTKBAIOLLAA CBA3b MeX-
Oy MHOXECTBOM Y CKANSIPHON BeMMYMHOH, TN KOTOPOH COBIIAAAET ¢
6a30BLIM THIIOM MHOXecTBa. EcAM x — TakKas cKansfipHasA BEJIMYMHA,
a M — MHOXECTBO, TO OTICPAlMA BXOXICHHUSA 3aITUCHIBACTCS TaK:

xIn M
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Pe3ynpTar — JOTHYECKAs BEJIMMHHA true, ecJid 3HAYeHHE x BXO-
IHUT B MHOXECTBO M, H false — B MPOTHUBHOM clrydae. g olMMCaHHO-
TO BHILLIE MHOXECTBA

4 In M — true,
5 In M — false.

PacCMOTPHM HECKOJIBKO 3ajad, I pellieHHA KOTOpLIX YAOOHO
HCITONIL3OBATH MHOXECTBA.

Ilpumep 1. JaHa cuMBonbHan cTpeka. IloacumTars B Helt Konuye-
CTBO 3HAKOB NpenHHaHuA (, — , ;:1* 7).

Program Pl;
Var S: String; I,K: Byte;
Begin

ReadLn (S); K:=0;
For 1:=1 To Length(S) Do
1f S[I] In [l_I'I_t'!rlrl:!'lztr!!!'!*!'l?l]
Then K:=K+1;
WriteLn ('Uxcne SHaAKOB npenmMHaHuMA paBHO',K)
End.

B 3TOM npHMEpe UCNIOAb30BaHAa MHOXECTBEHHAA KOHCTAHTA C CHM-
BOJILHBIM THIOM 2JIEMEHTOB. JTY 32831y MOXHO PelHTh U Be3 MHOXe-
CTBa, 3alHcaB B Omneparope If BAMHHOE JIOTMYECKOS BLIpaXEHHE:

(S[1]='.'} Or {(S[I)='—') H T.n. Hcrnonp3cBaHHE MHOXECTBA
COKpaLlIacT 3aINHCh.

ITpumep 2. JTaHbl OB¢ CHMBOJNBHDBIE CTPOKH, COAEpXaillHe TONBKO
CTpOYHBIE NaTUHCKUE OYKBEH. [ToCTPOHTE CTPOKY S3, B KOTOPYIC BOIi-
BYT TOJMBKO OGILME CHMBONBL S1 M S2 B andaBUTHOM mopsake H Ge3
TOBTOpeHMIA.

Program P2;

Type Mset=Set Of 'a'..'z’';

var 51,52,83: String;

MS1,MS2,MS3: Mset;
C: Char;

Procedure SM(S: String; Var MS: Mset);

{lIpouenypa dopMupye? MHOXECTBC MS, comepxamee BCe

CHUMBGOJIE CTPOKM S}

Var I: Byte;

Begin MS:=[];

For 1:=1 To Length(S) Do

MS:=MS+[S[I]]

End;
Begin {BBOO MCXOOHHX CTPOK}

ReadLn{Sl) ;ReadLn(52);
{®opuMpoBaHMe MHOXKeCTB MS1 M MSZ M3 CMMBOJIOB CTPOK
S1 n 52}

SM(S1,M81);SM(S2,MS2);
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{lepecedeHre MHOXSCTE - BHIOSJNeHMe OOLMX 3IJIEMEHTOR B
MHOXeCTBO MS3}
MS3:=MS1*MS2;
{PopmupoBaHMe PESYNLTUDYILISH CTPOKM S3}
S3:="'";
For C:='a' To 'z' Do
If C In MS3 Then $3:=S53+C;
Writeln('Pesynerar:',53)
End.

Hpamep 3. CocraBuTh NPOrpaMMy, TO XOTOPOI U3 TTOCEN0BaTENb~
HOCTH HATYpaNbHBIX 4Hcen or 2 no N (1 < N<255) 6yayT BRIGpaHkl
BCE MPOCTHIE YHCA.

Ina peileHws 3a1a4 TAKOro TMNA CYLUECTBYeT ANTOPMTM, H3IBeCT-
HBE#t Ton Ha3BaHWeM «Pemeto SpatocteHar, CyTh ero B CNenyouleM:

1. U3 uncnoeoil nocnemoBaTeNbHOCTH BHOHpaeM MHHUMAIBHOE
3Ha4YeHue, 5T0 OyaeT MpPOCToe YHCIO.

2. YnansieM U3 NOCNCAOBATCILHOCTH BCC YKHCAa, KPATHbIE BHIG-
paHHOMY,

3. Ecan mocine yaaneHHs rocnefoBaTeNbHOCTh HE CTaNa MyCcroi, To
BO3BpaUaeMcAl K BHINONHEHHRIO ITYHKTa L.

Bot npuMep paborH Takoro atroput™a wia N= 15 (moa4epKHyTH
BHIGpaHHLIE MPOCTHIE YHCIA):

234567891011 12 13 14 15
357911 13 15

5711 13

211 13

11 13

13

PeliieHrie 310 3ama4d ymoOHO nporpamuupona‘n:, HUCTIONB3YT MHO-
KEeCTBEHHHH THII.

Program Eratosfen;
Const N=201;
{BozMoxHo noboe sHaveHue 1<N<256}
Var A,B: Set Of 2..N;
K,P: Integer;
Begin
{POopMMPOBAHME MCXOOHOTO MHONeCTBa A;
B - MCKOMOE MHOXECTBC NPOCTHX HMCEN,
cHadamna - nycroel
Ai;=[2, . N]; B:=[]); P:=2;
Repeat
{[loMcrk MMHMMANBHOI'O YMCNa B MHOXecTBe Al
While Not{P In A) Do P:=P+1;
{BrnpuyeHne HaVMOeHHOTO WMCjla B MHOXeCTBO B}
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B:=B+[P]:
K:=P;
{Hckmovenme 3 A umcesn, KpaTHHX P}
While K<=N Do
Bagin
A:=A—[K];
K:=K+P;
End
Until aA=[];
{BeBom pesylkTaTa, T.8. BCeX YUCeR M3 MHOXeCTEA B B
NopAOKe BO3pacTaHMAl
For P:=2 To N Do If P In B Then WriteLn (P)
End.

Kpacusast nporpamma! K coxaneHHIo, el0 HeNb3q BOCHONbL3OBATh-
ca aa N > 255 H3-3a OTMEYEHHOTO BHIIEe OIpPAaHMYEHUA HA MAKCH-
MIBHEN pasMep MHOXecTRa B TypGo TTackarne.

TIpumep 4. Kak yxe roBOPHIIOCH, HEb3A BBOAMTD 3HAYSHUA Hemoc-
PENCTBEHHO B MHOXECTBO. ONHaKO TaKas NMoTpeOHOCTE Y NpOTpaMMH-~
€Ta MOXCT BOZHHKHYTD. B 3TOM ciygae MOXHO MpUOErHyTh K NpoLieny-
pe INSET, onucaHHoUl Hixe. sl npuMepa paccMaTpUBaeTCA MHO-
¥KeCcTBO ¢ CHMBOJNbLHBIM GasoBsiM THNoM. Ilpenmonaraercs, urto B
OCHOBHOH mporpamMme TA06aNbHO OOBABNEH THI SetChar.

Type SetChar: Set Of Char:;

Procadure INSET (Var M; SetChar);

Var I,N: Byte; C: Char:

Begin
Write ('¥Ykaxure pasmep MHoxecTBa:'); ReadLn(N):
M:=[];
For I:=1 To N Do

Begin
Write(I:1, '-i1 snmemeHT:'); ReadLn{C):;
M:=M+[C]
End;
WriteLn('Bpon zasepmen!')
End.

B ocHOBHOI nporpaMMe Ois BBOOA 3HAYCHUN B MHOXECTBO, Ha-
NpUMEDP ¢ HMEHEM SIM, NOCTATOYHO 3aNHCaTh ONepaTop: INSET (SIM);
TMpou3zoiineT AnanoroBHit BBON 3HAYESHMIA.

YnpaxHeHns

1. B mporpaMMe NpHCYTCTBYIOT OMMMCAHHUA:
Var P: Set Of 0..9; I,J: Integer;
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Ecnm i=3 u j=35, T0 KaKoe 3HaYEeHHE NONYIUT fepeMeHKas P rpu
PHINONTHEHHH CJEAYIOLINX ONEPATOPOB NPHUCBAUBAHHS:

a) P:=[I+3,J Div 2,J..5qr(I)-3};
6) P:=[2*I..J);
B) P:=[1,J,2*I,2*J]?

2. BHYHCAHTD 3H3YEHWA OTHOLLIEHMIA:

a) [2]<>[2,2,2]; 6)['a','b']=["b","a"];
B) [4,5,6]=[4,5,6]; N('e','b']=["c"..'b"];
m)[2,3,5,7)<=[1..9}; e) [3,6..8]<=[2..7,9];

X) Trunc(3.9)In[l, 3,5]; 3) 0dd (4) InI].

3. BHYHCIHTD 3HaYCHNA BHpAKeHMIA:

ay [1,3,51+(2,4); G) [1,3,51*(2,4];
B) [1,3,51~(2,4]; ) [1..6]1+[3..8];
X [1..6]1*(3..8]; e) [1..6]-[3..8];
Xy [1+14}; 3) [1*([4);

W) [1-[4).

4. CocTaBUTh NPOTPAMMY TTOACYETA KOJMHYESCTBA Pa3HYHBIX 3HAYa-
IMX LIUQpP B AECATHUYHON 3aTHCH HATYPAILHOTO YHCA.

5. CocTaBUTL TIpOTpaMMY, NEYATAIOLLYIO B BO3PACTAOLIEM TIOPSAKE
BCe LISJIbIE YMCAa U3 Hanas3oua 1...255, npeacTaBuMbie B BUAE A% +np,
e n,m>Q,

6. JaHa cTpOKa K3 CTPOMHBIX PYCCKUX GYKB. MeXIy COCETHHMMU CTo-
BaMM — 3arATas, 3a NOCIETHKM CIIOBOM — Touka. HamneyataTe B anda-
BHTHOM NOpAIKE:

a) Bce racHBIe OYKBBI, KOTGPBIE BXOIAT B KAXKIOE CAOBO;

G) Bce cormacHble OYKBEI, KOTOpEIE HE BXOAAT HH B OJIHO CAOBO,

B) Bce coriacHble OYKBBI, KOTOPHS BXOMAT TONBKO B OMHO CNOBO;

T) Bee rmacHbie OYKBH, KOTOpPEIE BXOAAT GOJiee YeM B OJIHO CIIOBO.

3.19, @aitnni. Paiinoswe nepeMennbie

C tepMuHOM «dalin» BaM yXe NIPUXOIWIOCH BeTpeuaThea. Ilpexae
BCETO 3T NOHATHE OOBIMHO CBA3HBAKT ¢ MHGOpMaleit Ha yerpoii-
cTBax BHelHeit namaTh. B Tlackane nonatne daiina ynotpebnserca B
IBYX CMBCTAx:

® KaK MOMMEHOBaHHAA HH¢OPMALINA Ha BHELTHEM YCTpOHCTBe (BHE-
wHuit daiin);

¢ Kak nepeMeHHan ¢aiinopore Tna B Iackanb-nporpaMme (BHYT-
peHHH# daiin).

B mporpamMMe Mexnmy 3THMHM 00BeKTaMH YCTAHARIWUBASTCA CEA3D.
BcneacTsie 3TOr0 BCE, UYTO MIPOMCXOIDMT B MpOIECCe BHITONHEHUS
NIpOTpaMMBI ¢ BHYTpeHHKM (ainoM, IyOnHUpyeTca Bo BHelIHeM (dait-
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Jie. C aneMeHTaMH ¢aiina MOXHO BHIOJHATE TOJBKO ABE ONCpalHK;
YHTaTh U3 (aiiyla M 3arTUCHIBATE B (aitn.

Paiosstil THD nepemennoil — 370 CTPYKTYpHPOBAHHHIA THIT, TIpea~
CTaBAAKLHN CO00Hl COBOKYTTHOCTE OMHOTHITHBIX SJIEMEHTOB, KOJIHYE-
CTBO KOTOpPHIX 3apaHee (0 MCTIOJIHEHHA NMPOTPAMMEI} HE ONPEIc/icHO.

CrpyxTypa onucaHus ¢aitnoBoit nepeMeHHOI:

Var <uma nepemeHHoi>: Flile Of <Tun »nemenTa;

THE <Tun »neMeHTa> MOXET OBIThH JIOOBIM, KpoMe (aiitnoBoro.
Hanpumep:
Var Fi: File Of Integer;
Fr: File Of Real;
Fc: File Of Char;

Daiin MOXHO NMpEACTABHTE KAaK TIOCNEIOBATENLHYIO LETIOUKY SJie-
MEHTOB (971.), TIpPOHYMEpPOBaHHEIX ¢T 0, 3aKaHUHBAKOLUYIOCA CIICLIM-
aJIbHBIM KOAOM, HA3bIBaEeMBIM MapikepoM KoHua (<M. K.>):

a0 an. 1 a N MK

KonuuecTBO 3NMeMCHTOB, XpPaHALLHXCA B JAHHEI# MOMeHT B (aii-
Tle, Ha3LIBACTCH Cro mekyuiel daunoli. CyllecTBYET criellHankHan sueiika
NMaMATH, KOTopasd XPaHWT ajapec sneMeHTa ¢aitna, mpeaHa3HaueH-
HOTrO 1A TeKyeH o0paboTky (3anucH WK YTEHHA). DTOT apec Ha-
3LIBACTCA yikazamenesm UNW okHoM gaiing,

Jna Toro yTo6n HavaTh 3anucCh B daill, ero CaeayeT omxpsims 043
3anucy. DTo 0decrieynsacT mpoueaypa Rewrite (FV) ; fae FV — UMA
¢alinopoil nepemeHHOM. FlpH 5TOM YKa3aTeNb YCTAHABTUBASTCH Ha Ha-
yano daitna. Ecnn 8 datine ecrb nHdopManmus, To oHa ueyesaer. CxeMa-
THYECKH BHIMONHEHHE NPONEAYPH Rewrite MOXHO NpedCTaBUTh TAK:

Jo: an.0 an. | an N M.K.
T
Rewrite {(FV);
Tlocne: M.K.
T

Crpenxa BHM3Y OTMEYAeT MO3KIHIO YKa3aTeNs.

3anmce B daitn oCYLLECTRIAETCA MPOLEAYPOH Write (FV, V) ;Tae V ~
nepeMeHHad Tore Xe TUMa, ITo ¥ dalin Fv. Januce DpoUucXOomnT TVIa,
rae YCTAHORIEHO OKHO (yka3aTenb), CHayana zanuchisaercs 3HaYeHue,
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3aTEM YKA3aTelb CMelaeTcsd B CIEAyIOULyio NO3Muuio. Ecnu HoBbIit
aJIEMEHT BHOCUTCA B KOHell daitna, To CABMIaeTcs MapKep KoHua. CxeMa
BBITIOJNIHEHMS OTIEPATOPA:

Ho: a0 an. 1 o an N M.K
T
Write(FV,V);
Tocae: a1.0 an 1 an N V M. K,
T

Ipumep 1. B daitnosyio nepemeHHyI0 Fx 3aHeCTH 20 BelIeCTBEHHBIX
YHCes, MOCNeNOBAaTENEHO BBOINMEIX ¢ KJIaBHATYPHIL.

Var Fx: File Of Real;
X: Real; I: Byte;
Begin
Rewrite (Fx) ;
For 1:=1 To 20 Do

Begin
Write('?'); ReadlLn(X);
Write(Fx,X)
End
End.

Tt yTeHus 3neMeHTOR aiina ¢ ero Havana cnenyer omxpoims gaiia
024 ymenus. D10 Oenaer npoueAypa Reset (FV).

B pesyneraTe yKasaTeNb YCTAHABIMBAETCS Ha Hayano daitna. [Tpn
3ToM BCA MHGopMalms B Qaitne coxpaHaercd. CxeMa BHINOJHEHUSA

TNpoueayphI:

Ho: 1.0 anl an N M. K.
1
Reset (FV);
Ilocne: an. 0 an 1 an. N M. K
T

Yrenne p3 daiina ocyllecTRiaseTca mpoueaypoil Read (FV, V) ; roe
V — nepeMeHHas TOTO Xe THIMa, 4To ¥ haiin FV. 3HaueHME TEKYLIETO
3feMeHTa (ailia 3aHMCHBACTCA B MEPEMEHHYIO V; YKazaTelk CMeIla-
ercA K CNenyIoIeMy 3JIEMEHTY.
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Jo: a0 |anl] .. | anK|an K+1| ..|on. N [M.K
T
Read (FV, V);
v
Tlocne: a0 | an. 1 e | ALK {on. K+ .. |30 N MK ||an K
T

Hoctyn K 3nemenTaM ¢aitna Moxer GbITh nocredogamenbHbiy WIH
npamein. B crannaprHoM Ilackane peanu3oBaH TONBKO MOCTEROBATENb-
HBl qocTyn.

Ipunyun nociedpeamenbhozo docmyna: dan mozo Ymobut nposumams
n-10 3anUCL Paling, CHA4ANa HYJNCHO NPOYILMAMS 8ce npeduioyulite 3anucu
¢ 1-i no (n—~1})-s0.

IIpumep 2. B nmepemeHHOM x noayynts 10-if aneMeHT BELUECTBEHHO-
ro daiina Fx.

Program A;
Var Fx: File Of Real;
¥: Real;
Begin
Reset (Fx) ;
For I:=1 To 10 Do Read(Fx,X)
End.

Oynkuua Eof (FV) npoBepsieT Mapkep KoHUA (aina (end of file).
310 noruueckas PyHKIMA, KOTOPasA MOJYUAeT 3HAUEHHE true, eCiH
yKazaTeNnb YCTAaHOBAeH Ha MapKep KOHLIA, B MPOTMBHOM CTyyae — false.

ITpumep 3. IIpocyMMHUpOBATE Bee YHcia U3 daiia Fx, ONMCaHHOTO
B NMpeRbAyLIEM MpUMEpE.

Reset (Fx) ;
Sx:=0;
While Not Eof (Fx) Do
Begin
Read (Fx, X}
Sx:=58x+X
End;

To xe caMoe ¢ NOMOIILIC MHKIA Repeat MOXHO AENaTE CAEAYIO-
urHM obpasoM:
Repeat
Read (Fx,X):
SXi=3Sx+¥%
Until Eof (Fx):;
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Bo BTOpOM BapHaHTe BO3MOXHA OWHOKA YreHud, ecnM aiin Fx
nrycTofi. IlepBriil BapHAHT OT Takoil OWHOKM 3acTpaxoBaH, IOSTOMY
oH 6oJee NPeIMOYTHTENEH.

Bremuwe daitint. B Typ6o ITackane Bce BHELIHME YCTPOMCTBA (ANCH-
sedl, KmaBMaTypa, MPHHTEP, ANCKH K T.A.) TPAKTYIOTCH KakK JIoTHYeC-
KHe ycrpoiicTBa ¢ aitnosoit cTpyKTypoli opraHH3alMK JAHHBIX. Bee
HEMArHHTHBIC BHCIIHHE YCTpoicTRa oaHodaitossie. MHaye rosops, ¢
KaXIbIM W3 HUX CBA3aH OAWH ¢aiin co cTaHIapTHHM MMEHCM, Npea-
HasHaYeHHHIH Ans ofMeHa ¢ BHyTpeHHel namaTeio 3BM texcroroi
(cUMBONBHOIT) UHAOPMaumei,

CranaapTHele MMeHa JIOTHYECKUX YCTPOUCTE ONpenensiores one-
palHoHHO#H cucTeMoil, B cpene Kotopoil pabotaet IMackans. B crcreme
MS DOS onpenenerbl cnenylomue HMeHa:

CON (KOHCONE) — NOTHYECKOE YCTPOHCTEO, ¢BA3AHHOE NPH BBO-
J¢ C KNaBHaTypoil, NpH BBIBOAE — C 3KPaHOM;

PRN (npuntep) — Joruueckoe vmsa ¢aiina, cpa3anHOTO ¢ YCT-
policTBoM neyaTy;

AUX — nornueckoe MM KOMMYHHKALIHOHHOTO KaHa/a, KOTOPHI
HcnopayeTeda ond cesazk TTK ¢ apyTMy MallMHaMH;

INPUT — nornuyeckoe WMs CTAHAAPTHOTO YCTpOIicTBA BBOAA, CBA-
3aHHOTO ¢ KNaBHATYpOH; NpH 3TOM BBOAWMBIE ¢ KJIABHATYPH CHMEO-
JIbl OTPAXAIOTCS Ha 3KpaHe AMCIUIES;

OUTPUT -— norudeckoe UMS CTAHAAPTHOTO YCTpoiicTBa BEBOAA
Ha 3KpaH.

MaruutHeiit auck (MJ1) — mHorodatinosoe yerpoitctso. Ha Hem
XPaHATCS KaK CTaHAApTHHIE (CMCTeMHBIE) daiinel, Tak ¥ daitns,
co3mapacMbie MoJb3oBaTeneM. Ha MarHHTHOM J¥icke MOTYT CO3aBaThCs
daitns mobbix THROB. Paiine Ha M HCITONBE3VIOTCA KaK B peXHME
YTCHHA, TAK M B PCKHME 3aNHCH,

Cnucok ¢aitiop Ha JHUCKe XpaHWTCA B JWPEKTOPUM (KaTanore)
Iucka. Katanor BH3bIBAaeTCS Ha 3KpaH cHcTeMHoilt KoMaHaoi DIR. B
nonHoi ¢opMe KaTanor coaepXuT HacHTHOUKaTopE (aiinos, o6beM
3aHMMaeMOM MTaMATH, JATY M BpeMs collaHus daina. Unenthdnka-
Top haiina cocToMT W3 MMEHH M THNA daitna;

<uMa daltna>.<run Qaitna>

WUmsa comepxkuT o1 | Ao 8 naTHHCKHX 6YKB ¥ (1K) mudp; THIL —
HeoOs3aTenbHbIi 3neMeHT (0T 0 10 3 cCHMBOJIOB), YKa3bIBaOIMY Ha
xapakrep HHdopMaUunK, XpaHUMOH B dailne.

Hanpumep:

PROGRAM. PAS — B ¢aiine TeKcT nporpaMMBl Ha [Tackane;
NUMBER.DAT — ¢aiil YHCIOBBIX AAHHBIX;
NAMES.TXT — TCKCTOBRI daiin.

Jnsa opraH3anyy CBS3K MeXoy QaiinoBo riepeMeHHOH H BHELLIHHUM
(aiinom B Typ6o ITackane ucrionb3yercst nporedypa HasHaeRus:
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Assign (<mMa Qalinopoil nepeMeHHO>,
<MaeHTM{MKATOP BHewHero daina>);

3gech <upeHTHOMKATOP BHewHero dalkna> — CTPOKOBas BEK-
yKHa (KOHCTaHTa WiK nepemenHasi). Hanpumep:

Assign(Fi, 'Number.dat'};

TTocne BRINOMHEHHA NMPOLCAYP Assign M Rewrite co3laeTcd HO-
BBt BHeWHHH daitn, HMA KOTOPOI0 3aHOCHTCA B AHPEKTOPUIO,

Ecnu ¢aiin orkpeiBaeTcs Ans yTeHMd (Assign K Reset), TO B
YKA3aHHOM KaTallore yXe AOMKEH CONSPXATHCS YKa3aHHBIA BHELTHMH
¢aiin. B npoTHBHOM ctydae GyaeT oGHapyxXeHa ownbKa.,

PaGorta ¢ daiinoM B nporpaMMe 3aBepLIacTCH €TI0 3gKpuimueM ¢
NMOMOIIBIO NPOLETYPE

Close (<uMa Qafinonoll NepeMeHHON>)
Hanpumep:
Close (Fi)

Tlopgeenem uTor cKasaHHOMY. A coamaHua ¥ 3anonHcHuA daitna
TpebyeTcs caeoyiowas NocNeRoBaTeNbHOCTD AcHCTBHIA:
Onucats $aitnoByio MEpeMEHHYIO.
OnwcaTe MepeMEHHYIO TOTO Xe THNA, Y10 H ¢aiin,
ITpow3pecTtu Ha3HaYeHHE (Assign).
OTKpuiTE Gaitn ana 3amucu (Rewrite).
3anmucaTh B Qaiin TaHHEE (Write).
. 3akpwith ¢aiin (Close).

l'lpnuep 4. Coanarp daiin, conepxalmil CpeiHECYTOUHEIC TEMIIEPa-
TYDPBI 32 HEKOTOPOE KONuuecTBo AHell. [Tpn 310M HeOGA3aTENBHO Npea-
BAPUTEJLHO YKA3BLIBAaTh KOMWYECTBO YMCEN BO BBOAMMOI WHdopma-
1MH. MoXHO JOTOBOPHTBCA O KAKOM-TO YCIOBHOM 3HAYCHHM, KOTO-
poe 6yaeT mpH3HAKOM KoHLia BBoAa. Ilycts, Hanpmumep, MpU3HAKOM
KOHIIa BBoAa Gyner uncao 9999,

Program Taskl:
Var Ft: File Of Real; T: Real;
Begin
Assign (Ft, 'Temp.dat'}; Rewrite(Ft):;
WritelLn{'BromuTe paHHuwe. I[pMsHak KOHLA -
9999} ;
ReadLn (T} ;
While T<>9999 Do

AP

Begin
Write (Ft,T); Write('?'}; ReadLn(T)
End;
WriteLn{'Bron OaHHEX BarKoHueHx!'):;
Close {Ft)
End.
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B peaynbsrare paGoThl 3T0i NporpaMMbl Ha AMCKe Gymet co3naH daiin
¢ UMeHeM Temp.dat, B KOTOPOM COXPAHUTCS BBeleHHAS HH(OPMAIIHAL
Jlna mocnenoBaTeNBHOTO YTeHUS JAHHEIX H3 chaiita TpebyeTes BBI-
MOAHATL CIENYIOHEe AefCTBIA:
Onwcate GaitnoByI0 NEpEeMEHHYIO.
OnHcath MEpEMEHHYIO TOTO Xe THMA.
BuiMmONHUTEL Ha3HaYeHue (Assign).
OTtkpeiTh haitn mis uteHns (Reset).
B uuxe uuTaTh U3 datina (Read).
3akpHTh paiin (Close).

Ipumep 5. OnpenesIMTE CPETHIO TeMITEPATYpyY Nns 3HAYSHHIH, Xpa-
HAlmxcA B daiine Temp.dat.,

ARk S i

Program Task2;
Var Ft: File Of Real;
T,S5t: Real; N: Integer;
Begin Assign (Ft, 'Temp.dat');
Reset (Ft);
St:=0;
While Not Eof (Ft) Do
Begin
Read (Ft,T);
St:=St+T
End;
N:=FileSize (Ft):;
St:=8St/N;
Writeln('Cpenuas TemnepaTypa 3a',N:3,
‘cyTox paBHa',St:7:2,'Dp-B');
Close (Ft)
End.

B 2ro#t nporpaMMe ucnons3osaHa GyHKLHS ONpeneNeHHs pasMepa
daiina:

FileSize (<umMa QaMinocBoil NepeMeHHON>) ;

Ee pe3yabTaT — iefioe YUCIO, paBHOE TeKylel anuHe daitra,

3ameyuanue; cornacHo craHaapty Ilackana B ¢aiin, oTKpBITHI ONe-
PaTopoM Rewrite, MOXHO TOJBKO 3aITUCHIBATh MHGOpPMAaLIMIO, a (aiin,
OTKpPHTHIH ONEpaTOPOM Reset, MOXHO HCTIONB30BATh TOSBKO JUTS YTe-
Hus, B TypGo Ilackane nomyckaercs 3anuch (Write) B daitn, oTKpLI-
THIi @15 yTeHUA (Reset). 3TO cO3aeT ONpeAencHHbIe yao6cTBa Lis
monndukanrn gaitnos.

Texctopuie aiinn. TexcTopstil daiin — HauGoNee yacTo ynoTpeb-
NAeMast pasHOBHAHOCTE haitnos, Kak yxe 0TMeYaRoCk paHbllle, HeMar-
HHTHHE BHEWUHHE YCTPoiicTBa (lorMyeckue) paboTaloT TOABKO C TEK-
CTOBBIMH haitnamu. Qaiinkl, conepxalliue TEKCTH mporpaMM Ha Ilac-
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Kajte M APYTHX A3bIKaX MpoTpaMMHPOBAHHA, ABNAIOTCS TEKCTOBEIMH.
PaanuyHaa noKyMmeHTauud, HHGOpMALMA, NicpeaapacMas Mo KaHalaM
3NMeKTPOHHOI CBA3M, — BCe 3TO TEKCTOBHIC (aitnbl,

B nporpamme daiinopas nepeMeHHas TeKCTOBOTO THNA OITHCHIBAET-
CA CenyIoIHM 00pasomM:

Var <urerHruiurarop>:text;

Tekcroseiii daitn npemcrapader coboit CHMBOJNBHYIO MOCHCAODA-
TeNBHOCTD, pa3ieNeHHYD Ha cTpokKH. Kaxnas cTpoxa sakaHYMBaeTCH
CHELIMATBHBIM KOIOM — MapKepoM KOHLIA cTpoKM (M.K.c.). Becs gaiin
3aKaHYHDBAETCA MapKepoOM KoHLA daitna (M.k.¢d.). CxeMaTHYCCKH 3TO
BBITAISIANT TaK:

S| St S| Mke. $ 18] |S2| Mxke || .| MK

Kaxaerit cuMeon npeactapiacH Bo BHyTpeHHeM koac (ASCII) u
saunMaeT § GaitT. Texkcrophlit daiin oTnHYacTca OT CHMBOJIBHOTO He
TONBKO AeNeHUCM Ha CTPOKHU. B mexcmosod daiin Modxcno 3anucantv u
Uz Hez2o npovumams ungopmayuio nobozo muna. Ecau ara uHdopma-
LIUA HECHMBONBHAA, TO B NPOLICCCE YTCHHUA WIH 3aMHCH NPOUCXO-
IMT e€ TIpeobpa3soBaHUe U3 CHMBONBHON (POPMEL BO BHYTPEHKIOO H
obpaTHO.

TekcToBwit dalin MOXHO €O3AaTL UM Mipeodpa3oBaTh ¢ MOMOILBIC
TEKCTOBOTO penaxkropa. Ero MOXHO MpOCMOTPETh Ha 3KpaKe AHCIUIES
HJIA pacTieyararb Ha TIPHHTEpeE.

B nporpammax Ha Tlackane mna paboThl ¢ TeKCTOBHIMH daitnamu
Hapsady ¢ MPOLEAYPaMH Read H Write ymorpeOnaiorcs npoueayphl
ReadlLn H Writeln.

ReadLn (FV, <cnucokr BBOIA>)

Ora npolienypa YHTaeT CTPOKY M3 daiina ¢ HMeHeM FV, rnomeluas
MPOYMTAHHOE B MEPEMEHHBIE M3 CITHCKA BBOAA,

Writeln (FV, <COMCOK BHBOLA™)

TIpouenypa 3anmMceipaeT B dhaln FV 3HaYeHHd M3 CIMCKa BHIBOJA,
MOCJIE Yero BHCTARMsET MapKep KOHIIA CTPOKHM,

Jlns ofHapyXeHHA KOHLA CTPOKH B TEXCTOBOM (haiifie HCNONb3YeT-
s PyHKLUHA

Eoln (FV)

(End of line — xowey cmpoxu). D10 normyeckas PyHkumsa, xoropas
MPHHHUMAET 3HAYCHHUE true, €CAM YKa3aTeNb ¢ailina TOCTHT Mapkepa
KOHLA CTpOXM H £alse — B MPOTHBHOM cCliy4ac.

¥Ynotpebnenne onepatopoB Read H ReadLn 6e3 yKalaHHA UMEHH
taitnonoit nepeMeHHoH 0603HaYaeT UTeHHE W3 cTaHRApPTHOTO aiina
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tnput (BBOA ¢ KIABHATYpEI). YNOTpeONeHHe onmepaTopoB Write M
WriteLn 6e3 HMeHH daiinopoit mepeMeHHON ODO3HAYALT 3aMlCh B
craHaApTHEIH ¢atl Output (BEIBOK HAa 3KpaH). B TakoM BapHaHTe STHMH
onepaTopaMH MBI YXXe MHOTOKPATHO NMOAB30BANHCh. CuHTaeTcs, uTo
¢daiinbl Input M Output BCEra OTKPHBAIOTCS COOTBETCTBEHHO IS
qTeHHs H 3alHCH ApH pabGoTe mobofi mporpaMMEl.

Ilpn BROOE ¢ KNABMATYPHI MapKep KOHLA CTPOKM OOHApYXKHBaeTCs
fIPW HAXATHU HA KMapHiny Enter.

IIpouenypa ReadLn MOXeT HCTIONBE30BATLCA 0e3 criHeKa Beoja. B aroM
c/ydyae MPOHCXOMUT MPOMYCK TeKYIUeil CTPOKK B YykuTaeMoM daitne.

YnotpebncHue npoueaypH WriteLn 6€3 CIHCKa BHIBOKA 0003HAYaeT
BBIBOM ITYCTOH CTpOKH (B daiiie BEICTARNACTCA MApKep KOHLA CTPOKH).

IIpy 3anucH B TeKCTOBBIN ¢aiin B CMUCKe BHBOOA MOTYT MPHUCYT-
crBoBath ¢opmathl, HeitcTBUA (POPMATOB MBI YXe pacCMaTPHBANIU NipH
00CYXIEHHN BEIBOJA JAHHEBIX Ha 3KpaH. TOYHO TaK Xe (popMaTH pado-
TAlOT ¥ TIPH BBIBOIE B TEKCTOBEIC (alnbl, CBA3aHHBIC C JHOOEIMH OpY-
THMH YCTPOWCTBAMH,

ITpumep 6. ITycTh ¢aitn ¢ MMEHEM Note . txt CONEPXUT HEKOTOPBIM
TekcT. TpebyeTca NONCYMTATE KOAMYECTBO CTPOK B 3TOM TEKCTE.

Var Note: Text; K: Integer;
Begin Assign(Note, 'Note.txt'):
Reset (Note);

K:=0;
While Not Eof (Note} Do
Begin
ReadLn (Note); K:=K+1
End;
Writeln {'KonuuecTBO CTPOK paBHo',K);
Close (Note)

End.

Hcnons3yeMbtil 30ech onepatop ReadLn {Note) <MPOTHCTHBaET» CTPo-
KM H3 TEKCTOROIO (halina Note, He 3AHOCH MX B KAKYIO-JTHOO MIEPEMECHHYIO,

IMpamep 7. B TekcToBOM (haitne Note . txt ONPEAETUTD IUTHHY CaMoit
GonpiIoi CTPOKH.

Var Note: Text;
Max,K: Integer; C: Char;
Begin
Assign (Note, 'Note.txt'});
Reset (Note);
Max:=0;
While Not Eof (Note) Do
Begin
K:=0;
While Not Eoln({Note) Do
Begin
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Read (Note,C); K:=K+1

End;

If K>Max Then Max:=K;

ReadLn (Note}

End;
Writeln ('HamBonemasa CTpOKa MMeeT',
Max, 'sHakoB');
Close (Note)
End.

3ncch Kaxaan CTpo4YKa MPOYHTHBAETCA NOCHMBOJIBHO, IPH 3TOM B
NMEPEMCHHOM K paboTacT cYETYHK YHCIA CUMBOJIOB B ¢TPOKe. B nepe-
MCHHOI Max oTbupaeTcs HanGonbllee 3HAYECHNE CUETIMKA.

ITpumep 8. Tpebyercs peutnTs cneayiowylo 3agaqy. Tlon nefcTeuem
cwibl F ¢ HayabHOM CKOPOCTBIO VB BA3KOH cpele ABHXETCA TEIo Mac-
coi M. ConpoTHBIeHHE MPOTICPLHOHANBHO KBAaAPaTy CKOPOCTH € Ko3d-
dwnmerroM K. Onpenenurs BpeMst NPOXOXKIEHUS NATH KOHTPONMBHBIX TOYEK
TPAEKTOPHH, PACCTOAHHE 0 KOTOPBIX OT TOYKH CTAPTA 3aNaHEL

TTycTh ¢ TOMOILBIO TEKCTOBOTO peIakTopa B daiite Date. txt chop-
MUPOBaHL HCXOMHEE HAHHBIE B (POopMe caenyioiei Tabmier:

HCXOOHBIE JAHHBIE
M{kr) F(H) V{m/c) K{xr/u)
36,3 2000 50,5 0,5
KoOpanHaTH KOHTPONLHBIX TOYEK (M)
x(1) x(2) x(3) x(4) x(3)
19 100 150 1000 3000

TpebyeTca BBECTH UMCHOBHE JAHHEIE B BELUCCTBEHHBIC TIEpEMEHHBIC
M, F, V, K H MacCHB X[1..5], MPOM3BECTH pacueTsl W TONYYHTH pe-
3yNIBTATH B MACCHBE T (1. .5]. PesynbTaTh cemyeT BHIBECTH HA HKpaH,
3 TAKXKE B TeKCTOBBIN (air Ha AMCKe ¢ MMEHEM Result.txt.

Huxe npuBomnTes nporpamMma 6e3 pacueTHol wacTH. TlokasaHsl
TONMBKO BBOA HCXOOHBIX JAHHBIX M BBIBOJA PE3YNBTAaTOB.

Var M,F,V,K: Real; I: Integer:

T,X: Array([l..5] Of Real;

FR,FD: Text;

Bagin
Assign (FD, 'DATE.TXT'); Reset(FD):
Assign (FR, 'Result.txt'); Rewrite(FR);
{llponyck nepBHX Tpex CTPOK}
Readln {(FD}; ReadLn(FD); ReadLn(FD):
{BBON IaHHHX])
Readln(FD,M,F,V,K};
{llponycx Tpex cTPOK}
ReadLn{FD); ReadLn(FD):; ReadLn (FD};
{Beon maHumx}
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For I:=1 To 5 Do Read(FD,X[I]):

...................

...................

{BuEOO pPe=yJILTATOB HA HKpPaH M B dalin FR}
Writeln('Pesynsrarw'}; WritelLn:;
Writeln (FR, 'Pe3ynsraTu'}; Writeln(FR);
WriteLn('T(1} T(2} T(3} T{(4} T(5)");
WriteLn(FR, 'T({1) T{(2) T{3) T(4} T(5)'};
For I:=1 Te 5 Do
Begin

Write(T[I]:8:2); Write(FR,T[I]:8:2}
End;
Close (FD); Close (FR}

End.

Pesynerarsl OyayT coxpaHeHH B ¢aiine Result.txt. Fx MoxHO
MOCMOTPEThL HA 3KpaHe, pacnedarars Ha Oymare. [ipH HeoGxoauMoCTH
3TOT (aiin MOXET CTaTh BXOAHBIM NSl APYTOH MPOTPaMMBI, €ClH CO-
IepXawasca B HeM HHpopMauna SyneT NCXOAHOH 1N pellcHIA ApY-
TOil 3apaym,

Yopaknenna

I. HaH ¢aitn BeluecTBEHHLIX YuceN. ONpeleIHTh KOMMYECTEO HyNe-
BBIX 3HA4YeHWIl B 3TOM daiine.

2. Jlanel gBa daiina uessix yncen. OnpelenuTh, ABIFSIOTCA A1 OHW
TONXAECTBEHHBIMHY,

3. HaHbl A1Ba CHMBONBHBIX (aiina onnHakoBoro paiMepa. [ipoussec-
TH OOMeH HndgopMaitell MeXay HUMMH.

4, Umeercs BHEILHUH TexcToBRI (haitn. HaneyaTtaTh neppyzo u3 ca-
MBIX KOPOTKHX €T0 CTPOK.

5. Onucathy npoueaypy Lines (T), KOTOpas MOCTPOYHO TEYATAET
COAEPKMUMOE HEMTYCTOTO TEKCTOBOIO (aitna T, BCTARAAA B HAYANO KaX-
Dol meuataemoil CTPOKM e¢e MOPSAKOBHIH HOMep (OH JOMKeH 3aHK-
MaTh YeTHIpe MO3HIIMHK) U nipoGen,

6. B TexcroBoM (aiine T 3anMcaHa HeNMycTas MOCNEAOBaTENLHOCTD
BEILECTBEHHBIX MHCEN, pa3leleHHEX NpobenaMu. OnHcaTh PYHKIHIO
Max (T) Mg HAXOXKICHKA HAMOONBWIETO K3 3THX YHCEN.

3.20. KoMOMAMpPOBAHHBIH THII ZAHHBIX

Bce CTpYKTYpUpOBaHHBIE THIIBI JAHHBIX, ¢ KOTOPBIMH MBI YX¢
TIO3HAKOMHAKUCE, NPEACTABISIOT coboll COBOKYNTHOCTH OTHOTHITHBIX
BeJIHYHH. Kombunuposarkwil THIT JAHHBIX -— 3TO CTPYKTYPHPOBAaH-
HHH THIT, COCTOSIIHIA 13 (PHKCHPOBAHHOTO YHL/Ia KOMIIOHEHT (TO-
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neit) passoro Tina. KoMGUEHpOBaHHHT THIT HMEST ¢IUE H APYroe
Ha3BaHHWE — 3aMUCH,

OOBIYHO 3aMACH CONEPXNT COBOKYITHOCTE PA3HOTHNIHHX aTpHOy-
TOB, OTHOCAIIMXCA K OBHOMY 00BeKTY. Hanpumep, aHkeTHHE CBEAE-
HUA O CTYAEHTE By3a MOTYT OBITh NPEACTaBNEHb B BHAe HHbOpMALIN-
OHHOMH CTPYKTYPH (pHC. 33).

AHxera cTyacHTa

I
] i 1 | | | |

D04 | MMon | |Mara poxoenun} |Anpec| (Kype| (Tpymma| jCrunenans

Puc. 35

Takast cTpyKTypa Ha3pIBaeTcsa deyxyposneanim depesom. B Tlackane
9Ta UHGOPMALMA MOXET XpaHUTLCA B ONHOMN NepeMEHHOIA TUIA Record
(zamyce). 3a8ATE THIT ¥ ONKCATh COOTBETCTBYIOLIYIO NEPEMEHHYIO MOXHO
CAEAYIOUIHM obpa3oMm:

Type Anketal=Record

FIO: String(50]; {nons}
Pol: Char;
Dat: String(16]: {=anmucu}
Adres: String[50];
Curs: 1..5; {1 BnemMeHTH }
Grup: 1..10;
Stip: Real {zanncu}
End;

Var Student: Anketal;

Takas 3anuch, TaK X¢ KaK H COOTBETCTBYIOLIEe eif AepeBo, Ha3kl-
BaeTCA ABYXYPOBHEROI,

K xaxnoMy 3n1eMeHTy 3aIHCH MOXHO O0paTUTBHCS, HCMIOMB3YS CO-
cmaeHoe uMa, KOTOPOe HMEET CASIYIOUIYIO CTPYKTYDY:

<M NepeMeHHOR>.<HuMs noNs>

HanpuMep, student. fio; student .dat ¥ T.n. Ecmn, Hanpumep,
Tpedyerca MO0 Kypc TIPUCBOUTD 3HAYeHHe 3, TO 3TO AeNaeTcd Tak:

Student .Curs:=3;

Hona 3anucu MoryT umeTs ioGoit THIT, B YaCTHOCTH cCaMU MOTYT
OWTE 3amncAMH. Takad BO3MOXHOCTb NCTIONB3YETCA B TOM CiTyuae, KOrna
TpeGyeTcs MpencTaBUTh MHOTOYPOBHEBOE AepeBo (Donee 2 ypoBHeii).
Hanpumep, Te Xe CBeACHHA O CTYAEHTAX MOXHO OTOOpa3uTh Tpex-
YPOBHEBBIM AEpeBOM (puc. 36).
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AHKETa CTYACHTA
|

| I I | 1. i ]

@©.H.0| | MTon | |Hara posxnenus! {Aapec|{ |Kype] [Tpynma| |Crumenmus

| I
[ [ | ! ]

Toa Mecan | | Hens { | Topoa | | ¥nnua, nomM, kpapTHpa

Puc, 36

Takast OpraHW3als JaHHBIX 103BONNUT, HANPUMED, AeNaTh BBIGOp-
KN WHGOPMALMH 10 TOAY POXAEHHA UMK MO rOpony, rie XUBYT CTY-
AeHTH. B 3T0M cnyyae OnucaHue cOOTBETCTBYIOIUSH 3anKcH GyaeT Bhl-
DIAAETh Tak:

Type Anketa2=Record
FIO: String[50];
Pol: Char;
Dat: Record
God: Integer;
Mes: String[l10];
Den: 1..31
End;
Adres: Record
Gorod: String(20];
UlDomKv: String[30);
End;
Curs: 1..5;
Grup: 1..10;
Stip: Real
End;
Var Student: Anketal:;

IMona Takoit 3aNMHCH, HaXoAsIUHECA Ha TpeTheM YPOBHE, HACHTH-
QHIHPYIOTCA TPOMHLIM COCTaBHEIM HMEHEM,

HanpumMep, student.Dat.God; student.Adres.Gorod.

TlpupeneM CTPYKTYpOrpaMMy 3aJaHUsA KOMOHHHPOBAHHOTO THHA
(puc. 37).

B nporpaMme MOTYT HCTIONL3OBATECH MAacCHEBH 3anwuceil. EchiK Ha
tdakynereTe 500 cTYOEHTOB, TO BCe aHKETHHE NAHHBIE O HHX MOXHO
NPCAOCTABMTD B MACCUBE:

Var Student: Array[l..500] Of Anketal;

B TaxoMm cayuae, HanpHMep, roll pOXISHUA MATOTO B CIEACKE CTY-
ACHTA XpaHHUTCH B NepeMeHHON student [5] .Dat.God.
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<KoMGHHMpPOBaHHHIA THIT> :
— Racord —»<CmicoK nosicit>— Bnd —»

< >
Crinco nfm?nv‘ <Hmsa nons> “—O—-———f <Tun>——7—»

Puc. 37

k-
-

Jiwbas obpaborka 3anuceil, B TOM Ynclie BBOA M BLIBOA, IPONIBO-
JINTCA noasieMeHTHO. Hanpumep, BBox ceeneHmit o SO0 cTymeHTax MOX-
HO OPTaHU30BATL CNEAYIOIHM 00pa3oM:

For I:=1 To 500 Do

With Student[I] Do

Begin
Write('®.U.0.:'}; ReadLn(FIOD);
Write('Nlon (W/%x}:'): ReadLn{Pol);
Write('Jara poxmenusa:'); ReadLn({Dat}:;
Write ('Ampec:'); ReadLn(Adres);
Write{('Kypc:'):; ReadLn(Curs);
Write('I'pynna:'); ReadLn (Grup);
Write{'Crunennma {pyG.}:'}; ReadLn{Stip)

End;

B 3ToM npHMepe HCMONAB3OBAH onepamop npucoedunexnus, KOTopui
HMEET CHlenyluuit BUI:

With <nepemennas Tuna sanuce> Do <cneparop>;

OH Mo3BoMIseT, OOHH pPa3 YKa3aB KMs TIEpeMEHHON THNA 3gnuch TOCHe
cnoBa With, paboTarh B NpeAenax OmepaTopa ¢ HMEHaMH NONei Kak ¢
OOBIYHBEIMH TIEPEMEHHBIMHU, T. €, He TIICATh IPOMO3IKKX COCTABHLIX HMEH.

Tun 3anuce B Ilackane MoXeT VMETh NMEpeMeHHBIH COCTAB MONei,
XOTOPLI MEHACTCA B XOAE BHITONHEHMA NMporpaMMB. Takas Bo3MOXHOCTE
peanusyeTcs ¢ HCMONBL30BAHWEM TAK HA3LIBAGMONH BApHAHTHON 4acTH
sanuch. [loapobiee 66 2T0M MOXHO NpO4YNTaTh B KHuTaX 1o Ilackamo.

PaGota ¢ dainamu sanuceil. Yaie Bcero 3amucH MCMONb3yIoTCH
KaK a/1eMeHTH balifioB, COCTANISINNX XOMMBIOTEpHBIe WHpopMaLy-
OHHLIE CHCTEMB. PaccMOTPHM MpHMEDPH MpOTPaMM, paGoTAIINX €
daittamm 3anuceit.

IIpumep 1. Chopmuposats Gaiin FM. DAT, colepXalluii 3K3aMeHa-
LMOHHYIO BEJOMOCT: OJHOM CTyAeHYecKoi Ipynnpl. 3amkcn daiina
COCTOST M3 CIICAYIOIMX NMEMEHTOB: GaMWIHs, HMS, OTYECTBO; HOMEP
3aY4YeTHOH KHUXKH; OLISHKA.
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Program Examen;

Type Stud=Racord
FIO: String([30]:
Nz: String[6]);

Mark: 2..5
End;
vVar Fstud: File 0f Stud;
S: Stud;
N,I: Byte;
Begin

Assign(Fstud, "FM.DAT'); Rewrite (Fstud):;

Write ('KonuuyecTBO CTYOeHTOB B rpynne?’};

ReadLn (N) ;

For I:=1 To N Do

Begin
Write(I:1,'-i,dammmma U.0."'); ReadLn(sS.FI0};
Write ('Homep maverkn:'); ReadLn(5.Nz);
Write('Ouexka:'); ReadLn(S.Mark):
Write({Fstud, S}

End;

Writeln ('dopmupopanne daiia 3axoHueHo!');

Close (Fstud)

End.

Ipexne 4eM nepelTH K chaefyloleMy HpHUMepY, CBAJAHHOMY C
obpaloTkoit cchopMupoBaHHOTO (atina, pACCMOTPHM €ILE OAHO Cpel-
cTBO paloTH ¢ halinaMu, KOTOpoe MEI 10Ka He 00cyXaanu, )

IIpamoit pocTyn K 3amucam (aitta. B ctanaapre asbika IMackans Ao-
MYCTHM TOJIBKO OCTEeAOBATENBHELL JOCTYN K 3neMeHTaM aiina. On-
HOI H3 AONONHUTEALHBIX BO3MOXHOCTEH, peanu3oBaHHBIX B TypGo
Tlackane, siBngerca npsAMoii AocTyn K 3anucaM daiina,

Kak yXe oTMeUanoch, 31eMeHTH! (aiina npoHyMepoBaHE! B TIOpAAKe
WX 3aHeceHHA B daiin, HauMHas ¢ Hynd. 3anaB HoMep 3neMeHTa daitna,
MOXHO HEMOCPEACTBEHHO YCTAHOBUTEL HA HEro yKasartesnkb, Ilocne sToro
MOZKHO YHTATh WIH NMepe3anucHBaTh JAHHEIH 371eMeHT. YCTaHOBKa YKa-
3aTens Ha HYXHLIN aneMeHT ¢aiina npOH3BOTUTCH MpOueaypoi

Seek (FV,n)

3nech FV — umA (paiioBoif nepeMeHHO’, n — MOpAAKOBLIA HoMep
aneMeHTa, B creayicineM NpiMepe 3Ta Npoueaypa GyaeT HCIoAb3OBaHA.

Hpumep 2. UMeercs daiin, chopMupoBarHkiil nporpamMmoii U3 npe-
Oeigyuiero npumepa. ITycTh HEKOTOPEIC CTYACHTHI MEPECAANN 3K3aMeH
U TTOIYYHIN HOBRIE OUEHKH, COCTABWTE MpOrpaMMy BHECEHMS pe3yiib-
TATOB NEPe3K3aMeHOBKH B (ait. TIporpaMMa GyzeT 3anpammeaTh HO-
Mep CTYAEHTA B BEAOMOCTH H €ro HOBYIO OLIeHKY. PafoTa 3akaHyHMBaeT-
Cfl, eCAK BBOAMTCS HecyllecTBYOWMI HoMep (9999).
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Program New Marks;
Typae Stud=Record
FIO: String{30):
Nz: String[6];
Mark: 2..5
End;
VYar Fstud: File Of Stud;
S: Stud;
N: Integer:
Bagin
Assign (Fstud, 'FM.DAT'};
Reset {Fstud} ;
Write ('HoMep B BeIoMocTK?'):;
ReadLn {N):;
While N<>9999 Do
Begin
Seek (Fstud,N-1);
Read (Fstud, 8) ;
Write(S.FIO, 'ouenxa?'");
ReadLn (S .Mark);
Seek (Fstud,N-1};
Write({Fstud,5);
Write {'Homep B BenoMocTHM?');
ReadLn (N) ;
End;
Writeln ('PaGoma =akoHuYeHa!'):
Close (Fstud}
End,

TIpuMep TpebyeT HEKOTOPEIX TOACHEHHH. CITHCOK CTYISHTOB B Be-
IOMOCTH NMPOHYMepoBaH, HaYWHaf oT I, a zannck B daiine HyMepy-
wrca ot 0. TToaToMy, ecid n — 2T0 HOMEP B BEAOMOCTH, TO HOMEp
COOTBETCTBYIOWeH 3anncH B daiine paseH n — 1. Tloce npouTeHns
3AMHCH «HOMEP n — 1» YKa3aTesib cMellaeTca K cneayiowei n-i sanmm-
ci. JIg MOBTOPHOTO 3aHECEHHA Ha TO XXe MeCTO HCIIPaBAeHH Ol 3ank-
CH MOBTOPAETCA YCTAHOBKA YXa3aTeNd.

VnpaxkueHns

1. Omucats 3anuch, COAEPXAUYIO CBEACHUS O pelice caMoneTa.,

2. Omucate MaccHB 3amuceit, coflepxainit Tadnumy . M. Menzge-
Jieepa. COCTaBHTD NIPOTPAMMY 3alIONIHEHUS MacCHBa.

3. PaceMaTpiBast KOMIIEKCHOE YUCTO KaK ABYXMIEMEHTHYIO 3alTHCh,
COCTaBHUTL MPOLCHYPH BBEUTOMHEHHA ApHMETHMUECKHX omepaumii ¢
KOMILIEKCHBIMH YHCIAMH.

4, CBeleHHA O JOETaNAX, XpaHAINXCA Ha CKiale, COIepXar Cleay-
omye aTpuByTH: Ha3BaHWe, KOMTHYECTBO, CTOHMOCTE OXHOH Aerani.
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CocTaBUTL porpaMMEl, pellaloliie cAeAYIONIKHEe 3a0aYyH;

a) 3anoJAHUTE ¢aitn ¢ HHGOpMaLKeit 0 JeTalnaxX Ha CKIaue;

0) BHIYHCINTD OGIIYI0O CTOMMOCTL JCTANESH;

B) BHIACHWTD, KaKHe JeTanH UMEIOTes B HauGonbuieM KOMHYecTBe,
KaKNE¢ — B HANMEHBLIEM;

) BHIBECTH HHPOPMALIHIO O HANHYWH HA CKIAne BeTaneil JaHHOro
THITA 1 UX KOJHYECTBE;

I) BHECTU U3MeHEeHHS B (aiin Nocne BEAAYY CO CKANA ONpeieneH-
HOTO KONMYECTBA JAHHOIO Buaa Jetaneit. Ecnu kaxoit-To TMo aeraneii
MMOMHOCTBEO BEIOPAH CO CKNana, TO YHHUTOXKHUTE 3aNHCE O HeM B daiine.

3.21. YkazaTein # AAHAMHYECKHE CTPYKTYPbI

Jo cux Mop MBI pacCCMATPHBAIH MPOTPAMMHPOBaHKE, CBI3AHHOE C
00paboTKO TOMLXO CTATHYECKUX JAHHBIX, CmamuyecKuMu Ha3neaiom-
CR moKe 8eAUNIIKG, NAMAMSE N0 KOMopsie 6b0eARemen 60 epemMa KOM-
RUAAKUR U COXPAKAEMCA 6 Meyerue ecell padontvt RPOZPAMMbBL.

B IMTackane cyuecTByeT H IpyToit cnocoG BEAENEHHSA TIAMATH TIOA
JaHHEIe, KOTOPBI HAa3kIBAETC AMHAMHYECKHM, B 3TOM Chiyyae namanms
noo eeauxunnl OMEOOUINCA 60 GPEMA GLINOAHEHUR npozpammul. Takue ge-
Auvuive Gydem nazweams dunamudeckumuy. Pasnen oneparuBHoM maMs-
TH, paclpelensieMblil CTATHUECKH, HA3RIBACTCA CmMamudeckod NMaMs-
TBIO; AMHAMHYECKH pacripelenseMblil pasnes maMsTh HasuBaeTes du-
Kamuyeckol TaMATHIO.

Hcnone3opaHHe AHHAMPYESCKAX BENHYHH MPEROCTARIAET IIpOrpam-
MHCTY pAd JONOJHHTEIBHBIX BOSMOXHOCTEN. Bo-nepBhiX, noaxaodeHHe
AMHAMHYECKOH MaMATH HO3BOMET YBENTRYHTE 00beM 00pabaTnipaeMBIX
JAHHBIX. BO-BTOpHIX, K MOTPEGHOCTL B KAKMX-TO JAHHLIX OTNANA IO
OKOHYaHHA NMPOrpaMME, TO 3aHATYI0O UMH NMaMSATh MOXHO OCBOBOAUTH
Iong apyroit uAdopMaury, B-TpeTbx, HCIONB3OBaHWE THHAMHYECKOMH
NAMATH NO3BOJAET CORAABATH CTPYKTYPH AAHHEIX HEPEeMEHHOTO pa3Mepa.

PatoTa ¢ AMHAMHYECKUMH BENTMYHHAMH CBA3AHA C MCNONB30BAHK-
€M elle ONHOTO THTA AAHHBIX — CCbiA04H020. BETHUMHEI, HMEIOLIHE
CCLUIOYHBIN THIT, Ha3bIBAKOT yKa3IamMeaimy,

Ykazameav codepocum adpec noAs & QUHAMUYECKOH RaMamy, Xpans-
we20 geaununy onpedenennozo muna. Cam yxazamens pacnoagzaemca e
cmamuseckoil namamu (puc. 38).

Craruyeckas NaMsaTh JuHaMHYecKad NaMsaTh

Yxazatens Bemiuuna
| Anpec I :I 3uagenne |
Puc. 38
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Adpec seaununbt — 310 ROMep nepeoro Gajita noad naMaTH, B Ko-
TOPOM pacrnonaraeTcs BemyyuHa. Pasmep monsa ofiHO3HAYHO OMNpeens-
€TCA THIIOM.

BenuynHa cCHUIOYHOTO THNA (YKazaTeNb) OMHCHBAETCA B pa3iene
OMHCAHMA MMEPEMEHHEBIX CReAyIOIINM oGpa3om:

Var <umoeHTUDMKATOP>: <CCRUIOUHENT THUI>

B crannapre ITackansa KaxaH# YKazaTelIb MOXET CCBLIATRLCA HA Be-
JIMYMHY TORLKO OAHOTO OMPENENICHHONO TMNA, KOTOPHIA HAa3bIBAETCH
6azoenm Ang ykazatensa. UMsa 6a30Boro TMNa H yKa3biBaeTcs B OIKca-
HHMH B creayiouieit hopme:

<CCHJIOYUHMRIA THUI> ;="<MMa TMUIA>
Bot npuMept1 onucaHisa yKasaTeneii:

Type Massiv=Array[l..100] Of Integer;
Var Pl: “Integer;

P2: ~Char:;

PM: "Massiv;

3nech P1 — yKa3aTenb Ha JHHAMHYECKYK BeIMUHHY LEIOTO THIA;
P2 — yKazaTesib Ha JHHAMHYCCKYIO BEIMYHHY CUMBOJLHOIO THIIA;
PM -~ yKa3aTellb Ha IHHAMHYECKMIA MaCCUB, THI KOTOPOTO 3aflaH B
pasgene Type.

CaMu apHaMidecKHe BeIUMHBL He TpeGYIOT ONUCABKA B MPOrpaM-
Me, MIOCKONBKY BO BpeMs KOMIWIALMH NaMATL O HUMX He BHIICNACT-
cs1. Bo BpeMsA KOMIMWIALMH MaMATDb BHUICIAETC TOJNBKO MOA CTaTHYEC-
KMe BeJIMYHHBLL. YKa3aTenu — 370 CTAaTH4ECKHe BEIMYHHB, MOITOMY
OHH TpeGyIOT ONHCaHHA.

KakuM xe 06pazomM NMpoMCXOAUT BbifeNCHIHE MMAMATH NOA IHHAMH-
yeckyo BemuMHy? ITaMaTe noj AMHAMMYECKYIO BETHYHHY, CBA3aHHYIO
€ YKA3aTeneM, BhIENACTCA B Pe3yNLTaTe BRINIOJIHEHHA CTaHAApTHOM Mpo-
ueaypsl NEW. @opmar obpaleHus K 3roit npoLieaype BHITSANT TakK:

NEW (<ykasarens>) ;

CuHTaeTCA, YTO MMOCHE BHIIOIHEHHA 3TOTO oneparopa co3naHa au-
HaMH4yecKas BEIMYHHA, UMA KOTOPOi HMeeT CJ'ICJJ.YIOH.IHH BHI.

<MMA LUHAMMYECKOH BeNMUYMHED ! :=<yKasaTeRs>".

TlycTh B nporpaMMe, B KOTOPOH UMEETCA MPHBEAEHHOE BhILIE ONK-
CaHHe, TIPUCYTCTBYIOT ONEPAaTOpH

NEW (P1) ; NEW(P2); NEW(PM):

ITocne MX BHNMOAHEHHS B AMHAMMYECKOMH MAaMATH OKAa3HIBaeTcs
BBIACNICHHEIM MECTO IO TPH BEJIMYMHEL (ABE CKANSAPHBIC M OIHH Mac-
CHB), XOTOpbIE HMEIOT MIEHTHPHKATOPH

P14, P2*, PM*
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HanpumMep, o603KaueHHe P1~ MOXHO pacIiH®POBaTh TAK: AMHA-
MHYECKas MepeMeHHass, Ha KOTOPYIO CChUTAETCS YKasaTeab Pl.

Ha cxeme, mpeacTaBneHHOM Ha puc. 39, MOKA3aHA CBA3L MEXAY
IMHAMHYECKHMH BEIMYHHAMH H UX YKa3aTe/IAAMH.

CraTHyecKan TaMATh JAuHaMHyeckad aMATh

Yxazarenn Benuunna

P} »[PI*C2 Gaiira) |
[P} o[ F2~(1 Gaitr) |
[ PM} »PM~(200 Gatit)

Puc, 39

JanpHeifirag paboTa ¢ IHHAMUYECKUMH NMepeMeHHBIMH TTPOMCXO-
JUT TOMHO TaK Xe, KaK cO CTaTUYeCKUMH TepeMeHHBIMH COOTBET-
CTBYIOILMX THITOB, KM MOXHO MpUCBaNBATL 3HAYEHUSA, UX MOXHO HC-
ITONL30BATh B KaYyecTBe ONEPaHIOB B BHpakeHHUAX, MapaMeTpOB NOJ-
TiporpaMM H T. 1. HarpuMep, eciTH NepeMEHHOM P14 HYXHO NPHCBOHTD
3HaueHWe 25, nepeMeHHOI P2~ NPHCBOMUTDL 3HAYCHWE CHMBOJIA 'W', a
MAacCHB PM” 3aNOJHATE ITO MOPANKY UEABMH YHcIaMHK oT 1 go 100, To
3TO AENACTCA TaK:

Pl1*:=25;
P2h:='W';
For I:=1 To 100 Do PM~[1]:=I;

Kpome nponenypst NEW 3HaUeHHe YKA3aTe)ls MOXET ONMpPeAeAsTbC
OMepaTopoM MPHCBaHBAHHA:

<yKasaTeybk>:=<CCHIQUHOE BHpakeHMe>;

B xauecTBe CCBINOYHOTO BEIPAXKEHHA MOXHO HCIIONb30BATE:

* YKA3aTeNb,

e cCHUTOYHYIO GYHKLUMIO (T. e. GYHKLMIO, 3HAYCHHEM KOTOpOfi B~
seTCH YKa3aTenb);

e KOHCTaHTY Nil.

Nil — 3To 3ape3epBUPOBAaHHAA KOHCTaHTa, 0603HauawLasa Myc-
TVI0 CCBUIKY, T. €. CCBUIKY, KOTOpas HH Ha UTO He YKasuBaeT. Xpu npy-
CBaHBaHHH Ga30Bbie THILI YKA3aTeNsA H CCBUIOYHOTO BRIPAXKEHHS IO~
XHB! OBEITh OMHAKOBBIMH. KOHCTaHTY Nil MOXHO NPHCBAaHBAaTL YKA3a-
Tenw ¢ moObIM 6a30BBIM THITOM. )

Jo npucBaKBaHAA 3HAYeHHA CCBITOYHON nmepeMeHHON (¢ momo-
LB OMEpaTOpa NMPHCBAMBaHUA UAM MpoOUeAYpbl NEW) OHA ARMIETCA
HeoNnpeNeneHHOM,
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BeoX ¥ BHBOA yKasaTenell He AOMYCKaeTcs,
PaccMmoTpuM nipumMep. TlycTh B nporpaMMe OMHCAKH CJeAYIONINe
yKazaTesu;
Var D,P: "“Integer;
K: “Boolean;

Toraa AONYCTUMBIMH ABISAIOTCA OTIEPATOPH TIPHCBAHBAHUA
D:=P; K:=Nil;

TIOCKOABKY COOMONAeTCA MPUHIMIT COOTBETCTBHS THNOB. OTeparop K:=b
ournfoueH, TaK Kak 6a30Bble TMITH ¥ MpaBoii U JeBol 4acTH pa3HEIe,
Ecny guHaMuueckas BeIHYWHA TepAcT cBolt ykasarelb, TO OHa
CTAHOBHTCA «MyCOpOM», B MporpaMMHPOBaAHHH TIOA 2THM CJIOBOM MOHH-
MajoT HHGQOPMALIHIO, KOTOPas 3aHHMAeT NaMATh, HO YXe He HYXHA.
peacrasere cede, 4TO B TIPOTPaMMe, B KOTOPOH MpUCYTCTBYIOT
OMUCAHHBIE BHILE VKA3aTeNH, B pa3dcne ONEpaTopoB 3AMTHCAHO Cle-
Jymouree:
NEW(D}; NEW(P):
{BupgelleHO MeCTO B OMHAMMYECKONA aMATH non
OBe LeNne NepeMeHHHe. YKazaTenM IOnyunnu
COOTBETCTRYNIME BHAUEHNA )
D*:=3; P":=5;
{IuHaMMYEeCKHM MNepeMeHHHEM RPUCBOSHE
BSHAYEHUR }
P:=D;
{¥razarenu P u D cTanu CCHNATECA Ha ODHY H
TY XK€ BEJIMYMHY, PaBHYD 3}
WriteLn(P",D"); {(HBaxmel HaneuaTaeTcs 4ucIo 3}

TakuM ofpa3oM, THHAMMYESCKaA BEMWYMHA, paBHas 5, morepsia
CBOI yKA3aTeNb ¥ CTAIa HeoCTymHON. OAHAKO MECTO B MaMATH OHA
3aHMMACT. DTO M €CTh NPHMEpP BO3ZHUKHOBEHHMA «Mycopas. Ha cxeme,
NpeAcTaBIeHHOH Ha prc. 40, MoKasaHo, YTO NPON3OILIO B pE3yNbTaTe
BHITOJTHEHHS ONEpaTopa P:=D,

Bruno Crano
P:=D
P F+—{5] (5]
3] D 3
Puc. 40

B Iackane uMeercs CTaHzapTHas NpOUSAYpa, MO3BONAIONIAA OCBO-
GoxnaTs MaMATH OT JAHHEIX, NOTPEGHOCTE B KOTOPHIX orniana. Ee dpopmat:

DISPOSE {<ykasaTenk>) ;
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Hanpumep, ecii IMHaMHYECKas NEPEMeHHas P~ Gonploe He HYX-
Ha, TO ONepaTop .

DISPOSE (P}

yATHT e¢ U3 mamsaTH. [Tocne aToro sHa4eHHe yKasarensa P CTAHOBUTCS
HeonpeaeneHHeIM. OcoBeHHO CYLLECTBCHHBIM CTAaHOBHTCA 2WpeKT 9Ko-
HOMHH NAMATH NPH YAAJIeHHH GONBLLIKUX MacCHBOB,

B BepcHax Typ6o IMackand, paboTalowiux rmoA YNnpagieHUeM onepa-
uHoHHOH cucTteMbl MS DOS, noa naHHbe ogHON MpoTrpaMMbl BEIAE-
nsercs 64 kunobaiita naMaATH. DTO M €CTh CTaTHYeCKas o6aacTh maMs-
TH. TIpH HeoOxomuMocTH pabGoTaTs ¢ GONMBIIMMU MacCHBAMU HHGOP-
MalHH 3TOTO MOXeT OKa3aThes Majio. PasMep THHAMHYECKOH MaMSTH
HaMHoro Gonblie (COTHM KHN06aiT). I103TOMY HCNONB30BaHHE AUHA-
MHUYECKOI TaMATH MO3BOAET CYLISCTBEHHO YBEIWYNTL 00BEM obpa-
GatbiBaeMoit NHDOPMALIHH.

CrnepmyeT OTYETTHEC MOHUMATD, YTo PaboTa ¢ ANHAMHYECKUMM JaH-
HBIMH 3aMeJIsfieT BHIMOJAHEHNE NpPOrpaMMbl, MOCKOALKY AOCTYN K Be-
MHYHHE MPOUCXOAMT B ABA lLara: CHadasia MILETCA yKasaTelb, 3aTeM
no HeMy — BeauarHa. Kak 210 yacto GuiBaeT, neiicTBYeT «3aKOH cO-
XpaHCHHA HCTIPHATHOCTeli»: BHIMIPHIU B NMaMATH KOMIMEHCHPYeTCA
TIPOUTPEIIIEM BO BpEMEHH.

IIpumep 1. Co3nath BemecTBeHHBI MaccHB 13 10000 yucen, 3a-
MOJIHUTE €10 CAYYAHHBIMY YHUCaMH B HHana3oHe ot 0 go 1. Beiunc-
JINTH CPefHCE 3HAYCHHE MaccHBa, OMHUCTHTD IWHAMHYECKYIO MTaMATh.
Co3narb uesnsiit MaccuB pasMepoM 10000, 3amonHHATD ero cnydaifHbI-
MU LeNBIMH YMCIaMU B auanasoxe ot —100 xo 100 u BHUMCANTE ero
cpefiHee IHAYEHHE,

Program Sr;

Const NMax=10000;

Type Diapazon=1.,NMax;
MasInt=Array[Diapazon] Of Integer;
MasReal=Array[Diapazon] Of Real;

Var PIint: ~MasInt;

PReal: “MasReal;
I,Midint: LongiInt;
MidReal: Real;
Bagin
MidReal:=0; MidInt:=0;
Randomize;
NEW (PReal) ;
{BelgeseHMe NAaMATHM NOI EBeleCTESHHuI MACCHE}
{Buumcnenue M CyMMMPOBAHME MACCHEBEA}
For I:=1 To NMax Do
Begin PReal”[I]:=Random;
MidReal :=sMidReal+PReal”[I]
End;
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DISPOSE (PReal} ; {YnaneHue BemecTBeHHOIO
Maccueal
NEW (PInt); {BeoejeHue NaMATHM NOLN LEJEE
Maccue}
{BuuyclieHMe M CYMMMPOBAHME LEJNIOI'0 MacCHBAal
For I:=] To NMax Do
Bagin
PInt"[I]:=Random(200)-~100;
MidInc:=MidInt+PInt~{I)
End;
{BHROD CpelHMX 3HaueHM}
Writeln('cpenHee uenoce paexo:',MidInt Div
Max) ;
WriteLn('cpenHee BemecTBEHHOE PAaBHO:',
(MidReal/NMax) :10:6)
End.

Ceazannsie cmucku. O6cynHM BOTIPOC O TOM, KaK B RHHAMHJIeCKOH
TIaMATH MOXHO CO3JATh CTPYKTYDPY BAHHBIX NepeMeHHOrO pa3Mepa.

PazbepeM cremyrounii npuMep. B npouecce GH3MIECKOTO 3KCNepHMeH-
Ta MHOTOXpPATHO CHUMAIOTCA NMOKa3aHMA nprbopa (IOMYCTHM, TEp-
MOMECTpa) H 3alHCHBAIOTCA B KOMITBIOTEPHYIO MaMATDL A BajlbHeii-
et ofpaboTku. 3apaHee HEH3BECTHO, CKONLKO H3MepeHHil Oyaer
MPOH3IBEAACHO,

Ecnn pna o6paGoTKM TAKHMX OAHHBIX HE MCMIONB3OBATh BHEILHIOK
naMATh {((paiimsl), TO pasyMHO PACTIONOXHUTE KX B JHHAMHYeCKoit mma-
MATH. Bo-nepBuiX, IMHAMUYECKas MaMATH NO3BONACT XPAHHTDL GOJb-
it oopeM uHGOPMaIH, YeM CTaTHUecKas. A BO-BTODBIX, B HHHAMH-
YecKOH MaMATH 3TH YHCIa MOXHO OPraHW3OBATh B CAR3AHHBI CHHCOK,
KOTOPBIA He TpeOyeT TpedBapuUTeNBHOTO YKA3aHHA KOJMMYECTBA YHCEN,
nonobHO MaccuBy, UTO Xe Taxoe CBA3aHHBI cucoK? CXxeMaTHdecKy oH
BRIIJBIONT TAK:

[Pz |—{x [P |~ [ 2a | —[* [nil]

Kaxnagiit sneMEHT CHCKA COCTOMT M3 ABYX 4yacTed: nHGopMalu-
OHHO# YacTH (X;, X; H T.4.) U YKasaTeNs Ha CHEAYIOIWMIA 3NeMeHT
CNHUCKa (p,, p; U T.4.). [TocnenHuit aeMeHT UMeeT TYCTO yKaslaTelb
Nil. CBA3aHHBI CIIMCOK TAKOTO THIIA HA3BIBASTCH ONHOHATPABICH-
HoO#l LIenouxo.

Ans chopmynMpoBaHHOM Bhillle 3a7a4d MHOOPMALHOHHAA 4acTh
MIpEACTaBASeT HA0Op BEILECTBEHHEIX YHCEN: X; — Pe3yjbTaT NMepBoro
H3MEPEHHA, X; — PE3VABTAT BTOPOr® H3MEPEHHUA M T. M., X; — pe3yib-
TaT MOCHECIHEr0 H3MepeHHA. CBA3AHHEIH CITHCOK of/1afaeT TeM 3aMe-
YaTeABHHM CBOHCTBOM, 4TO €ro MOXHO TONONHATE MO MEpe MOCTYI-
NeHus HOBO#H MHdopManui. JobasreHye MPORCXOAUT IYTEM TIPHCOC-
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AUHEHUR HOBOTO 3NIeMEHTA K KOHLY CITHCKa, 3HaYeHue Nil B nocne-
JHEM DJIEMEHTE 3aMEHAETCA CCHUIKOA Ha HOBEIA 37leMeHT LEMOYKH:

(X1 1P =% [ £ |~+[ X5 | Pa|-»[ X ]| ps [] x5 [Nid]

CpA3aHHEIN CTHCOK He 3aHHMaeT JTHIIHEeH naMaTH. ITaMaTs pac-
XooyeTcs B TOM ofOBeMe, KOTOpHIH TpebyeTrca ANA MOCTYHMHBIIEH
HHbOpPMALHH.

B nporpamme 1isi mpeACTABNIEHHS MIEMEHTOB LIEMOYKH HCIIONB3Y-
eTcqd KOMOGMHMPOBAHHBIA THN (3amKch). [N Halllero npuMepa THM Ta-
KOTO 37ieMeHTa MOXeET GHITL ClenyIowHM;

Type Pe="Elem;
Elem=Racoxrd
T: Real;
P: Pe
End;

3meck Pe — CCHUIOYHEI TMN Ha NMEpPeMeHHYIO THMA Elem. STHUM
HMeHeM 00603HaueH KOMOWHMpOBAaHHBL THN, COCTOAILIMI M3 ABYX
noiei: T - BeIUECTBeHHAaA BEAHMYHHA, XpaHallas TeMnepaTypy, P —
YKazaTellb Ha JUHAMHUYECKYIO BeJIMYHMHY TUIIA Elem.

B TaKoM ONMCaHHH HapyilicH OOMH M3 OCHOBHHIX NpHHIHMMNOB [Tac-
Kansd, COMTacHO XOTOPOMY Ha MoO0M nporpaMMHEIN 00BEKT MOXHO
CCBITATECA TOMBKO MOC/IE €0 ONMUcAHuA. B camoM aesie, THN Pe onipe-
Jensercs 4epes TN Elem, a TOT, B CBOKO 0Yepeap, ONMPEACNACTCA
yepe3 THN Pe. Oanaxo B [Tackane nonyckaercd eTUHCTBEHHOE UCKITIO-
yeHHe 13 TOT0 MpaBuiia, CBA3AHHOE CO CCBITOYHBIM THNOM. [IpuBe-
JeHHHH dhparMeHT MporpaMMbl ABISIETCA MPABKIBHEIM,

IIpumep 2. PaccMoTpHM nporpaMMy GOpPMHUPOBAHHUA CBR3AHHOTO
CIHCKa B XOI& BBOAA JaHHEIX.

Type Pe="TypElem;
TypElem=Racord
T: Real; P: Pe
End;
Var Elem,Beg: Pe;
X: Real; Ch: Char;
Begin {OnpemeneHue anpeca HaAYaNa CHMCKA M PO
COXpaHeHue }
NEW{Elem); Beg:=Elem;
Elem~.P:=Elem;
{IMAIOPOBHIA BEQI ZHAYEHMII C 3aHeCeHMeM MX B
CIMCOK M OPLaHMB3AHMElN CBABM MEXIY DJeMeHTamm}
While Elem”™.P<>Nil Do
Begin
Write ('BeBomuTe umMche:');
ReadLn (Elem”.T) ;
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Write {'NosropuTe sBOX? (Y/N)');
ReadLn (Ch) ;
If (Ch='n') Or (Ch='N")
Then Elem”.P:=Nil
Else Begin
NEW(Elem”.P);
Elem:=Elem”.P
End
End;
WriteLn («BBOX HAaHHHX B3aKOHYEH»);
{BHEOR NMORy4eHHON UMCROBOM MNOCHErOBATEIbLHOCTM}
WriteLn («KoHTpORBHAA pacnedarka»});
Elem:=Beg;
Repeat
WriteLn(N,':',Elem".T:8:3);
Elem:=Elem".P
Until Elem=Nil
End.

3nech CCHUTOYHAS NEePeMEeHHAst Beg MCTIONB3YETCS /ISl COXPAHEHHS
afipeca Hayana uenoyku, Beskas oGpaGoTka LEMOYKH HAYHHAETCA € ¢e
MepBOre AMEMEHTa. B nporpaMMe rnokasaHo, Kak IPOUCXOOMT NPOIBH-
KEHHE MO LIENOYKe TIpH ee o0paboTke (B JaHHOM NpHUMEpe — pacne-
yaTKe MHPOPMALIMOHHOI YacTH CMHCKA MO NOPAAKY).

OnHoHanpaBlieHHAA Lenouka — npocTeiimiit BapuaHT CBA3aHHO-
ro cnucka. B mpakTuke nmporpaMMHMpoBaHUA MCMONB3YIOTCS NBYHAM-
paBJIEHHBIE LCMOYKH (KOTHA KaXALIH 5eMEHT XpAHHMT VKa3aTenb Ha
CICOYIOIHA ¥ Ha NpeOBAYIIHA 3NeMEHTEl CITHCKA), a TAKKE JBOMY-
Hble AepeBbs. [TOTo0HEe CTPYKTYPH AAHHHIX HA3BIBAIOTCA THHAMUYEC-
KHMH CTPYKTYPaMM.

Iprmep 3. 3anaua o crere. OOHON M3 YacTO YNOTPeGAAEMBIX B
MPOTPAMMHPOBAHUH THHAMHWYECKHX CTPYKTYD NAHHHIX ABNAETCA CTEK.
CTek — 3TO CBS3aHHAA LIENOYKA, HAYaI0 KOTOPOil Ha3EIBaeTcA Bep-
IUHHOH, CoCcTaB 3IEMEHTOB NOCTOSHHO MeHseTcA. KaxXnit BHOBB NMo-
CTYTIAIOIIH 3MIEMEHT pa3MelliacTCsl B BepIIHHAE ¢TeKa. YIaleHHe 5Me-
MEHTOB H3 CTeKa Takke NPOMIBOIUTCH C BEPIUIHHHL

Crex nopobeH OeTCKoi MHpaMHIKe, B KOTOPOl Ha CTEpXEHD Hajle-
BAIOTCA KOJBLA. Besikoe HOBOE KONBLIO OKA3EIBACTCA Ha BEPIIMHE MU-
paMHABL. CHUMATDb KONBUA MOXHO TONBKO CBepXy. [IpHHIAN H3MeHe-
HUA COAEPXAHHA cTeKa yacTo opMyaupylor 1aK: «[locneaHum nMpH-
1IeN — TICPBBIM BEIIEN»,

CocTtaBuM npolieaypH n0GaBleHNs 3NEMEHTA B cTeK (INSTEK) H
HCKMIOYEHHS dleMEHTa H3 cTeKa (OUTSTEK). TIpH atoM OyaeM cuu-
Tarb, YTO INEMEHTLI CTEKA — CHMBOJbHEBIE BEUYHHEI,

B npoueaypax HCMonb3yercsa THII Pe, KOTOPHIit AODKeH OBITH I0-
OanbHO OOBLARNEH B OCHOBHOM MporpaMme.
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Type Pe="TypElemn;
TypElem=Record
C: Char; P: Pe
End;

B npouenype INSTEK apryMEHTOM SBASAETCA MApaMeTp Sim, comep-
Kaluif BXIIIOYaeMBIi B ¢Tek cHMBON. CCRUTOUHAS NepeMeHHas! Beg
COAEPXUT yKa3aTeNlk Ha BEpPLIWHY CTEKA NPy BXOfAe B NMpoUeaypy M
TIpM BBIXOHOE H3 Hee, CnenoBaTeLHO, 3TOT MApaMETp SIBNAETCS H apry-
MEHTOM, M PE3YALTATOM Npoueldypel. B ciaydyae, xoraa ¢Tex mycToi,
yKazaTelb Beg paBeH Nil.

Procedure INSTEK(Var Beg: Pe; Sim: Char):;
Var X: Pe;
Begin New (X);

X*.C:=8im;
X~ .P:=Beg;
Beg:=X

End;

B npoueaype OUTSTEK mapaMeTp Beg HTPAeT TY XK€ PONib, YTO U B
npejplayet npoueaype. Ilocne yaaneHus nocleAHErd CHMBOAA ero
3HayeHWE CTAHET paBHHIM Nil. fICHO, 4TO cCIM CTEK MyCTOi, TO yaa-
JISITL U3 Hero Heyero. Jlornyecknit napamerp Flag NO3BOMAET Pacnos-
HaTb 3TOT ciayyail, Ecnn Ha BRIXOAE H3 npouelypet Flag=True, TO,
3HAYHT, YIANCHHE MPON3OLLNO; eCliM Flag=False, 3HAYHT, CTeK ObIN
MYCT ¥ HUYETO He H3MEHHIIOCh.

Tpoueaypa He ocTtaBnser nocne cedqa «Mycopa», ocBob6oxaas na-
MSATH H3-TI0] YIANCHHBIX JIEMEHTOB.

Procedure OUTSTEK {(Var Beg: Pe; Var Flag: Boolean);
Var X: Pe;

Begin
If Beg=Nil
Then Flag:=False
Else Begin
Flag:=True;
X:=Beqg;
Beg:=Beg™.F;
DISPOSE (X)
End
End;
Ynpaxuenua

1. B nporpaMMe HMelTCA OnucaHus
Var P,Q: “Integer; R: “Char;
Kakwe H3 clemyiolmmx onepaTopoB HEMpaBUAbHBIE H oueMy?
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a) P:=(Q; 0) Q:=R; B) P:=Nil;
Iy R:=Nil; o) Q:=P"; e) PrreNil;
X) R* :=P*; 3) Q*:=0rd (R"};

H) If R<>Nil Then R~:=Nil*;

K) If Q>Nil Then Q*:=P";

n) If P=Q Then Write(Q);

M) If Q<>R Then Read(R").

2. B nporpamMMe UMEIOTCH ONUCaHNA

Type A="Char;
B=Record Fl: Char; F2: A End;
Var P: "B; Q: A;

OnpenenuTs 3HAYeHUS BCeX YKasaTeneit M JHHAMHYECKHX TTepeMeH -
HBIX MOCHE BHIMOAHEHNA CACAYIOLIMX OMEpPaTopoB:

NEW(Q); Q":='7";
NEW(P}; P~.Fl:=Succ{Q"}; P".F2:=0;

3. Halitn ommbKkm B caeayiowest nporpaMMme:

Program Example;
Var A,B: “Integer;
Begin If A=Nil Then Read(A):
A"~:=5; B:=Nil; B*:=2;
NEW(B); Read{(B*); WriteLn(B,B"):
NEW{A); B:=A; DISPOSE{A); B":=4
End.

4. CocTaBUTh IPOTPAMMY 3aHECCHUA B ANHAMUYECKYIO TIAMATE Be-
wectseHHoro MaccHba u3 10 000 uucen, xpaHsmerocs B daiine Ha
MarHUTHOM JTHCKE, a TaKKe NIOMCKA B HEM 3HAUEHUs W HOMepa Iep-
BOTO MAaKCHMAaJIBHOTO JJIEMEHTA.

5. PC1UMTE NpeObIAYIUIYIO 33034y IIPH YCAOBHH, YTO pasMep JHUCIo-
BOTO MacCCHBa 3apaHe¢ He ONpelefieH (T.e. ONMpeacnacTcd pa3sMepoM
tdaitna: mpeamonaraeTes, YTO paaMep chaiina He npcBEINAeT pa3Mepa
JIHHaMH4Y¢cKoi mamaTH). JlaHHEE B ANHAMUYECKON MaMSTH OpraHK-
30BaTh B BHE CBA3AHHOIO CITHCKA.

6. CBsi3aHHEIN CITHCOK MpeAcTaBIgeT co00i CHMBONIBHYIC LIETIOYKY
H3 CTPOYHBIX JATHHCKMX GyKB. Onucath npouexypy win GyHKIHIO,
KoTopas;

a) onpenenser, ABNSAETCA JH CIIMCOK TTYCTHIM;

G) 3aMeHsIeT B CITHCKe BCE BXOXIACHMS OTHOIO CMMBOJIA HA BXOX-
AESHWA OPYTOrD;

B) MEHsIeT MECTAMH MEPBBIA H MOCHeAHMNI 3/IeMEHTE HEITyCToro
CITHUCKA;

) NpOBEpAET, YNOPAAOUSHH M 3JIEMEHTH CNHCKA Mo andaBuTy;

I) ompelensieT, Kakasg Oyxsa BXOAUT B CMMCOK HauOoOnblIee KONH-
YecTBO pas.
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7. CoCTaBMTh TECTOBYIO IIPOrpaMMy, NPOBEPAIOLLYIO ITPaBHALHOCTD
paboTe npouenyp INSTEK M QUTSTEK U3 3ala4H O CTeke,

8. Ouepenbio Ha3plBaeTCA AMHAMHYECKAaA CTPYKTypa (cBsi3aHHaf
LENOYKA), B KOTOpO# NeHCTBYeT IPUHLHKM: «[1ePRbIM MPHILET — Mep-
BBEIM BHILUCHy. HanuuuTe Npouesypbl BRITIOYEHUSA ANEMEHTA B 04epcib
H HCKITIOUEHHA 3NIEMEHTa H3 ouepend. CocTapbTe TECTOBYIO NMPOrpaM-

MY, MPOBEPSIOMIYI0 paGoTy MpolLeayp.

3.22. Buemmume noanporpaMMmsl M MOIYJIH

CrannapTHbiit TTackanb He pacnoJsiaraeT cpelcTBaMU pa3pafoTKu
M MOLIepXKH OUOAHOTEK MPOrpaMMHCTa (B OTAMYME, CKaXeM, OT
doprpaHa H APYIHX A3LKOB MPOrpaMMHMPOBAHHA BEICOKOTO YPOB-
HS), KOTOpH¢ KOMIMAHUPYIOTCA OTAENBHO M B JaabHeieM MoOryr
OLITH MCMOJIL30BAHBI HE TONBKO caMHUM pa3pabotuukoM. Eciau npo-
TPaMMMCT MMEET JOCTATOYHO Oosibliiie HapaOOTKM M Te WIM MHBIE
MOANPOrpaMMbl MOIYT GLITH HCNOMbL3OBAHL] MPH HANKCAHHH HOBBIX
NPUJIOXKEHKH, TO NMPUXORUTCA ITU MOANPOTrPAMMBI LEAHKOM BXIIO-
4YaTh B HOBBEIA TEKCT.

B TypGo Ilackane 3To OorpaHHuYcHHe TIPEOHONEBAETCA 3a CYET,
BO-TIEPBHIX, BBEAEHHs BHEUIHHUX NMOANPOTpaMM, BO-BTOPEIX, paspa-
GOTKHM M HCIIOJIb30BaHHA Moayneil. B maHHOM pa3fene MBI pacCMOT-
puM oba cniocoba.

Opranm3auMs BHEIUHUX ROANporpamMM. HavHeM C BHELIHUX NMOAPOr-~
paMM. B 3ToM ciyuae HCXOOHEIR TeKeT Kaxaoit npouenypel Hiu GyHK-
LIMH XPaHHTCA B OTAENBHOM daitie U IpH HeOOXOZHMOCTH C MOMO-
WHK CHelUaNbHOl AMPEKTUBEl KOMITMIIATOPA BXKIIIOYAETCA B TEKCT
co3naBaeMoit MporpaMMel.

[TpoWTIOCTPHPYEM 3TOT NPMEM HA NIpUMEPE 3alaqH UENOYHCTIEH-
HOii aprdMeTHKH. YCIOBHe 3aaYM: JaHO HATYPAJIbHOS YHCIO #. Hail-
TH CYMMY NepBoil U nocnedHeil UUdp 3TOro Yucaa.

Jna pemreHua 6yneT HCMOAB30BaHA QYHKIIMSA, BRIYHUCAAIOLAA KO-
JIMYECTBO HHUDP B 3aMHCH HATYpalIbHOTO yucaa. BoT ee BOIMOXHEIH
BAPHAHT:

Function Digits(N: LonglInt): Byte:
Var Kol: Byte; -
Begin
Kol:=0;
While N<>0 Do
Begin
Kol:=Kol+1l;
N:=N Div 10
End;
Digits:=Kol
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CoxpaluM 3ToT TeXCT B (aiine ¢ paciiHpenneM inc (310 paciun-
peHHMe BHeWIHMX noanporpaMm B Typbo Tlackane), Hanpumep

digits.inc.
OnuueM eule ofHy GYHKLUMIO: BO3BEAEHHE HATYPAIbHOIO YHCHa B

HaTYpanbLHYIO CTeIeHb {(a").
Function Power (A,N:LongInt}: Longlnt;
Var I,St: Longlnt;

Begin
St:=1;
For 1:=1 To N Do
St:=St*A;
Power:=5t
End;

A Terreph cOCTaBHM OCHOEHYIO MPOTPaMMY, pelllaiontyio OCTaRIeH-
HY10 3a1a4y. B Heil 6ymyT HcnoNbB30BaHH ONMUCAHHEE BHILE GYHKIMN,

Program Examplel;

Var N,S: Integer;

{SI digits.inc} {(nogknmueHne BHemHel GyHKUMM M3

dafina digits.inc, BHuMcRgOmel konudecrso umdp B

BanMcH uMucnal

{$I power.incl {nomxnwuenue BHewHel ¢yHKUMM K3

daliina power.inc, BHUMCNAOmMER pe3yNbTaT BO3IBEIeHMA

yucna A B cTeneHe N}

Begin
Write ('BBenurTe HaTypalbHOe 4YMCNO:'); ReadLn{N);
{ona onpenmeneHMA nocnenHel umbpa uMcna N
SepeTcAa OCTATOK OT OeNieHMa 3Tore ymcya Ha 10, a
ons onpeneneHusa neppod uudpud N memyrcs Ha 10,
BOABEISHHOE B CTENeHL Ha eAMHMILY MeHEBYK, dYéM
KOMMuecTBo uMpp B Samucu uMcha (r.K. HyMepauus
paapanos HauunHaercsa c 0))
S:=N Mod 10+N Div Power (10,Digits(N)-1);
Writeln ('MckoMmana Cymma:',S)

End.

{$I <uma dafnma>} — 3TO AMPEKTHBA KOMMIMAATOpa (TNCERIO-
KOMMeHTapHit), nossonsiowlas B JaHHOe MECTO TEKCTa NMpOorpaMMbl
BCTABHTDL cofiepXuMoce (aitna ¢ ykasaHHBIM MMeHeM.,

@aiinel ¢ paciIMpeHHEM inc MOXHO HAKalUIMBaTh HA MarHHTHOM
aucke, popMUpYs TaKUM 00pa3oM JIHYHYIO OMGNTHOTEKY TIOAMPOTPaMM.

Bremnune npouenypbl cO30aK0TCA M BHEIPSAIOTCS B UCTIONL3YIOWINE
KX [IPOFPaMMBl TOUHO TaK Xe, KaK ¥ (QYHKUWK B pacCMOTPECHHOM
MPHMEpE.

Cosnanie H HcnoNb3osaHHe moxyneit. Janee peub noitzer o Moay-
JAX: UX CTPYKTYpe, pa3paboTke, KOMITHAALWN W NCMOAL30BAHHH,
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Modyas — 210 Habop pecypcoB ((DYHKIIMIN, NpoLieAyp, KOHCTAHT,
MEPEMEHHBIX, TUIIOB U T.1.), pa3pabaTLIBAEMBIX H XpaHHUMBIX He3aBMU-
CHMO OT HCMIONB3YIOWMX HX NporpaMM. B oTAM4YME OT BHEIMHWX MOA-
NMporpaMM MOIYIb MOXET COIepXaTh JOCTATOMHO Gonbioii Habop nmpo-
uenyp ¥ GQYHKLIMHA, A TAXKE APYTHX PecypcoOB LIS pa3paGoTku npo-
rpaMM. B oCHOBe HIeH MOIYIBHOCTH JIEXAT NPHHLHMITE CTPYKTYPHOTO
nporpaMMHUpoBanus. CYILIECTRYIOT CTAHAAPTHLIe MonynH Typ6o IMac-
Kana (SYSTEM, CRT, GRAPH M T.I.), cnipaBoyHag uHpOpMaIMa Mo
KOTOpBIM HaHa B NMPHIOKEHUH.

Monynb uMeeT CREAYIOIIYIO CTPYKTYPY:

Unit <umMg monyns>; {szaronosox Monynal
Interface

{uuTepbelicias QacTe}
Implementation

{paznen peanusavym}
Begin

{pazmen MHMUMaANMIAUMM MOIYNA}
End.

Tlocae cnyxeGHOro C/OBA Uni{ 3aMMCBHIBAETCA MMS MOEYJIA, KOTO-
poe (s yaodcTea AanbHeHNX AeicTBHIT) JO/IKHO COBNALATE C HMe-
HeM daiina, conepxamiero JaHHE MOLYAb. TT03ToMY (XaK NPHHATO B
MS DOS) nMa He ZOTXKHO coaepxXarb 6onee 8 CHMBOJIOB,

B paznene Interface ofSBABAAIOTCA BCE PECYPCH, KOTOpPBIE OYIYT
B JanbHCHILIEM JOCTYNHB MPOTPaMMHUCTY NPH NMOAKIIOYECHUN MOAYJIA,
Jna noanporpamMM 3mech JIHIIb YKA3ZHIBAETCA TMOJIHEI 3aroJ0BOK.

B pasaene Implementation OMHCHIBAIOTCA BCE MOXMPOTPAMMEIL,
KOTopHle GHIH paHee o0BsABNeHEL. KpoMe Toro, B HeM MOIYT colep-
XaThCA CBOM XOHCTaHTHL, NMepeMEHHBIC, THITL, MOANPOTPaMMEI M T. 1.,
KOTOPHIE HOCAT BCIOMOTATENbHEL XapakTep ¥ MCTIONB3YIOTCA IS Ha~
NMHUCaHHA OCHOBHEIX NoanporpaMm. B otninune ot pecypcoB, oGRABIEH-
HBIX B pasgeiie Interface, BCe, 4TO JOMOMHHUTENBHO COBABNACTCA B
Implementation, yXKe He OYICT IOCTYITHO NPH NOIXIIOYEHHH MOAY-
Js. TIpn onucaHuK OCHOBHOI MOANPOTPaMMEL JOCTATOYHO YKA3aTh €
HMS (T.e. He TpebyeTca NOMHOCTBIO NEPENHCHIBATE BCCh 3aTOIOBOK), 4
3aTeM 3anucaTh TeNO NMONNPOrpaMMBL.

Hakoneu, paizgen HEHUHATH3AUWH (YacTo OTCYTCTBYIOLIMIE) co-
ZepPXUT ONepaTophl, XOTOPbe NOMKHB OBITH BHIMOJHEHHl Cpasy Xe
MoCHe 3anycka NporpaMMEl, MCTIONB3YIOMeH MORYIb.

IlpupeneM npuMep paspaGoTKH ¥ UCNOAb30BaHMs Moaynd. TTo-
CKOJBKY PacCMOTPEHHAas1 HHXe 3aJadya JOCTaTOMHO 3JICMEHTAapHa,
OTPaHHYMMCA pacneqaTKOM TeKCTa MporpaMMBbl ¢ NOAPOCHBIMH KOM-
MEHTAPHAMH.

PaccMoTpHM cenyionyio 3afavy. Peajiu3oBaTk B BUIE MOIYIA Ha-
60p noanporpaMM 1N BHIMOIHEHNA CNSAYIOWMX Onepaliil Haa oGbIK-
HOBEHHBIMH Jpobamu Buna P/Q (P — uenoe,  — HaTypanbHOe):
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1) cnoxenwe;

2) BHUHMTAHME;

3) yMHOXeHMWe;

4} meneHwue;

5) cokpameHHe APOOH;

6) Bo3BeleHMe ApoGH B cTeneHb N (N — HaTypanbHOe);

7) OyHKiuHM, peanH3yIOLIHE ONEPAllMH QTHOWEHHA {(pPaBHO, He
paBHO, Gonbllie WK paBHO, MEHBILUE WIN paBHO, GoJbille, MEHb1LE),

Jpo0b NpencTaBHTb CAESOYIOINM THITOM:

Type Frac=Record
P: Integer;
Q: 1..32767
End;

Hcnons3ys 3TOT MOAYNb, PELINTD 3aKA%H;

1. JlaH MaccuB A, 37eMEHTbE KOTOPOTO — OOLIKHOBEHHME OPOGH.
Haiith cyMMy BeeX 3NMeMeHTOB W uX cpelHee apHhMeTHYeCKoe; pe-
3YAILTATEI MPENCTABUTY B BHIE HECOKPATUMBIX Jpobdeii,

2. JMan MaccHB A, 3/1eMEHTbE KOTOPOTO — OOGBIKHOBEHHBIE JPOOH.
OTCOpPTHPOBATE IO B MOPAOKE BOIpACTaHUA,

Unit Droby;
Interface
Type
Natur=1l..High{LongInt);
Frac=Record
P: LonglInt;
Q: Natur
End;
Procadure Sokr{(Var A: Frac):;
Procadure Summa{A,B: Frac; Var C: Frac):;
Procadure Raznost{A,B: Frac; Var C: Frac):
Procaedure Proizvedenie(A,B: Frac; Var C: Fracg);
Procadure Chastnoe{A,B: Frac; Var C: Frac);
Procedure Stepen(A: Frac; N: Natur; Var C: Frac):;
Function Menshe(A,B: Frac): Boolean;
Functicn Bolshe(A,B: Frac): Boolean;
Function Ravno(i,B: Frac): Boolean;
Functicn MensheRavno (A,B: Frac): Boolean;
Functien BolsheRavno({A,B: Frac): Boolean;
Function NeRavno{A,B: Frac): Boolean;
{Pazpen peanmsammmu MOOyna}
Implementation
{HanGonpumit o0upti nenuTeNtk HBYX YMcCe) -
BCOOMOPaTeneHasa (YHKUMA, paHee He OLLABJI@HHAA)
Function NodEvklid{a,B: Natur): Natur;
Begin
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While 2<>B Do
If A>B Then
If A Mod B<>0 Then A:=A Mod B
Else A:=B
Else
If B Mod A<>0 Then B:=B Mod A
Else B:=A;
NodEvklid:=A
End;
{Coxpauenme npoGu}
Procedure Sokr;
Var M,N: Natur;
Bagin
If A.P<>0
Then
Begin
If A.P<0
Then M:=2Abs{A.P)
Elee M:=A.P; {CoBMemerue THNOB, T.kK. A.P -
LongInt}
N:=NodEvklid{M,A.Q};
A.P:=A P Div N;
A.Q:=A.Q Div N
End
End;
Procedure Summa; {Cyumma npoGeit}
Begin
{SHaueHaTeNe OpoGH}
C.Q:={(A.Q*B.Q) Div NodEvklid(A.Q,B.Q):
{Yucnuree Jpobm}
C.P:=A.P*C.Q Div A.Q+B.P*C.Q Div B.Q;
Sokr{C)
End;
Procedure Raznost; {Pa3HocTe Apolei}
Begin
{3HamenaTens Ipobu}
C.Q:={A.Q*B.(Q) Div NodEvklid(A.Q,B.Q);
{Uucnurese gpolu}
C.P:=A.P*C.Q Div A.Q-B.P*C.{Q Div B.Q:
Sokr (C)
End;
Procedure Proizvedenie; {(¥YumHOoMeHue apobeii}
Begin
{3HameHaTene Opobul
C.Q:=A.Q*B.Q;
{Yucnurens mpobu}
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C.P:=A.P*B.P;

Sokr (C)
End;
Procedure Chastnoe; {IeneHme npoCeit}
Bagin
{3HamMenaTens mpoGu}
C.Q:=A.Q*B.P;
{Uucnurene npotu}
C.P:=A.P*B.{;
Sokr (C)
End;

Procedure Stepen; {Bo3penmexme npody B CTeneHsb}
Var I: Natur;
Begin

C.Q:=1;

C.P:=1;

Sokr (A);

For I:=1 To N Do

Proizvedenie(A,C,C)

End;
Function Menshe; {oTHoweHue '<' Mexny npobamm}
Begin

Menshe:=A . P*B.O<A.Q*B.P
End;
Function Bolshe; {oTHomeHMe '>' Mexpy apobBamum}
Begin

Bolshe:=A .P*B.Q0>A.Q*B.P
End;
Function Ravno; {oTHoweHMe '=' Mexpgy Ipobsamuml}
Begin

Ravno:=A,.P*B.0=A . Q*B.P
End;
Function BolsheRavno; {oThouweHue '>=' Mmexny
npoGamum}
Begin

BolsheRavno:=Bolshe (A,B) Or Ravno (A,B}
End;
Function MensheRavno; {oTrHouwenme '<=' mMexny
mpobaun}
Begin

MensheRavno:=Menshe (A,B}) Or Ravno(A,B)
End;
Function NeRavno; {orHomenue '<>' Mmexnmy IpoOamm}
Bagin

NeRavno:=Not Ravno (A, B}
End;
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{Paznen MHMUMANIMSALMM MOIYJIA}
Begin
End.

Tpu pa3paboTke MOIYIS peKOMEHAYETCS TAaKad NOCNEIOBATENLHOCTD
Jeiicreuit:

1. CnpoekTHpOBATH MOOYb, T.€. ONPEACTHTE OCHOBHEIE M BCTIOMO-
raTeibHble MOANPOrpaMMal H IpYTHE pecYpCH.

2. Onucarb KOMIOHEHTRL MOIYIA.

3. Kaxmyio noanporpaMMy LeniecooipasHe OTAAIKTE OTAESNBHO, TTOC-
Jie 4€Tr0 «BKAEUTh» B TEKCT MOTYJIA.

CoxpaHMM TeKCT pa3paboTaHHOI nporpaMMEI B ¢aiizie DROBY . PAS
¥ OTKOMIMM/IMpYeM Hall MOAynb. 1 3TOro MOXHO BOCMONB30BATLCS
BHELIHKM KOMITHIATOPOM, NMOCTaBNsAeMbiM BMecTe ¢ TypGo IMacka-
neM. Komanga 6yaeT BITIAETs TaK: TPC DROBY. PAS. Ecmu B TexcTe
HeT CHHTAKCHYeCcKMX OIIMGOK, moayuuM ¢aitn DROBY.TPU, MHAauye
OyleT BRIBEISHO COOTBETCTBYIOLICE COOOLIECHNE C YKASAHUEM CTPOKH,
collepxauzed olwmoKy. JIpyroit BApHaHT KOMITUISLMM: B MEHIO CHCTE-
Mbl IporpaMMHpoBalus TypO6o IMackans pei6pate Compile/Destination
Disk, 3arem — Compile/Build.

Teneps MOXHO MOOKITIOMHTE MOAYNb K NMpPOrpaMMe, TI¢ TUIaHHpY-
€TCA €ro UCNONb3oBaHUe. PelliM MepByo 3a1a4y — BHIMOAHHM CYM-
MHPOBaHHe MaccHBa Apoleii.

Program Sum;
Usas Droby;
Var A: Array(l..100] Of Frac;
I,N: Integer;
S: Frac;
Begin
Write ('BreguTe KOIMUYECTBCO BJEMEHTOB Maccuea:'):
ReadLn (N} ;
S5.P:=0; 5.Q:=1; {leppoHadYanbHO CyMMa pPaBHa HYIR}
For I:=]1 To N Do {BeomM u cyMmMpyeM Rpotu}
Begin
Write ('Beenure uucmuTens',I, '-i1 gpobu:');
ReadLn (A]I).P):
Write ('BeemnTe sSHaMmeHaTens ',I,'-it upolu:'};
ReadLn (A{I).Q):
Surmma (A[1],S,8):
End;
Writeln('QTBeT:',S5.P,'/',5.Q)
End.

BTopyio sagady YHTATENIO NPELIAraeTcs pellidTh CAMOCTOATENBHO.
Kak Bumxo u3 npuMepa, Wi NOOKAIOUCHUS MOXYIA UCTIONBL3YETCH
cnyxeOHoe CIOBO Uses, MOCE KOTOPOTO YKA3BIBAETCS HMS MOOYIISA.
JlarHas CTpOKa 3anKMCHBAETCS CPasy Xe MOC/e 3aT0NOBKa NMpOorpaMMBbl.
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Ecnu HeoBXoAMMO NOAKTIOYHTE HECKONBKO MORYNEHN, OHU MepeYHCs-
JOTCST Yepes 3anAaTyIo.

TIpu MCTIONB30BAHMH PECYPCOB MOAYJIA MPOrPAMMMCTY COBCEM He
0653aTeILHO UMETh NMpPEACTARICHHE O TOM, KaK paGoTaloT BHI3LIBAE-
MBI€ flonnporpaMMBl, JlocTaToYHO 3HATh HasHAYEHHE NOINPOTPaMM M
ux crneuuduxalumu, T.€. iMeHa n napameTphi. [To TakOMy MPUHUMITY
OCYLIECTRIACTCA paboTa CO BCEMU CTAHAAPTHHIMH MORYIMH. TosTo-
MY €CJIA MpOrpaMMHCT pa3pabaThiBacT MOAYNH He TOJBKO IS INUHO-
ro NOJbL30BAHNUA, €MY HeOGXOAMMO BEIMOJIHUTh MOMHOE OMHCAHHE BCeX
ZOCTYIMHBIX TIPH MOOKIIOYEHUH PECYPCOB.

3.23. O0BbeKTHO-OPHEHTHPOBAHHOE MPOTPAMMHPOBAHHE

OcHoBHDBIC NOHATHA 00BEKTHO-0PHEHTHPORAHHOIO NPOTPAMMHPOBARHA
{OOII). OcHoBonONnararoteit naceil OGHOrO H3 COBPEMEHHEIX NIOOX0-
JAOB K TIPOrpaMMHPOBAHHI® — O00BeKTHO~-OpHEHTHPOBAHHOMY — fIRJA-
ercd 00BEANHEHHE JAHHHX M 00pabaThiBAIOLMX HX MpOLEAYp B eSH-
HOe Leloe — OOBEKTHI.

O6BEKTHO-OPHEHTUPOBAHHOE MPOrPAMMHPOBAHNE — 3TO METORO-
JIoTUS MpOTPaMMHPOBaHUA, KOTOpas OCHOBAHA HA MpEACTaBeHUH
NporpaMMBE B BHIE COBOKYMTHOCTH OOBEKTOB, KAaXAbiH H3 KOTOPHIX
ABNSETCA peanusallieii onpeacseHHOro Kiacca (Tuna ocoGoro Buaa),
a Kinacchel 00pa3yIoT HepapxHio, OCHOBaHHYIO Ha MPUHUHMNAX HACieny-
eMOCTH. TIpH 2TOM 0OLeKT XapaKTepH3YeTCA KaK COBOKYTTHOCTRI) BCeX
CBOHX CBOHCTE H HX TeKYLUMX 3HAUEHHIH, TaK ¥ COBOKYITHOCTRIO JOIY-
CTHMBIX JAfS JAaHHOTO 0OBEKTa AeHCTBHH,

HecmoTpa Ha TO YTO B pasnMYHBIX MCTOYHHKAX AelaeTcd aKLIEHT Ha
Te MJIM MHEIE OCOOEHHOCTH BHepeHUsa M nipuMeHeHHs OOTT, Tpu oc-
HOBHBEIX (6a30BbIX) noHaTna OOIl ocralorcs HeHaMeHHBIMM. K HMM
OTHOCATCA!

+ HacnegosauMe (Inheritance);

+ yHKancymauma (Encapsulation);

o nonnMopdhusM (Polymorphism).

OTH NOHATHA KaK TPH KuUTa Jexar B ocHope OOIT.

IIpu npoueaypHoMm noaxoae TpebyeTcd onucaTh Kaxasiil war, Kax-
noe neficTBHe aNropuTMa JIUIA JOCTHXKEHMS KOHEYHOTrO pesynbrara. B
OTJIHYME OT Hero OGBLEKTHO-OPUEHTHPOBAHHBIN MOIXOX OCTABNIAET 3a
0OBEKTOM NpaBO peuiaTh, KaK OTPearnpoBarb M YTO CASNATh B OTBET
Ha MOCTYNMHMBIUMA Bpi3oB. JoCTaTOuMHO B CTAHAAPTHON dopMe mocTa-
BHTb TIEpen HUM 33Ja4y U MOJYMUTb OTBET,

OO0BeKT COCTOMT U3 CNEAYIOIUMX TPEX vYacTeii:

* UMeHH 00BEeKTa;

® COCTOSIHMA (TTEpEMEHHbIX COCTOAHUA);

& METOHOB (Omepatiit).

MoxHo nate oBobalomee onpeaencHue: obsexm OOIT — 310 CO-
BOKYITHOCTE MEPEMEHHBIX COCTOAHMA W CBA3AHHBEIX ¢ HEMH METONOB

152



(omepaumit). YIOMSHYTHC METOAH ONMPEAENsIIOT, KaK OOBEKT B3aH-
MOIEHCTBYET ¢ OKPYXAIOUINM MHDOM.

Toa memodamu olsexma MOHUMAIOT MpoLEAYPH M (PYHKLUWH,
06BbABAEHNE KOTOPBIX BKITIOYEHO B OTUCAHHE OOBEKTA H KOTOPEHIE BHI-
MOJNHAIOT AeiicTBHA. BO3MOXHOCTE yNpaBisATh COCTOAHNAMM OOBEKTA
NMOCPEACTBOM BBI30BA METONOB B MTOre WM OMNpeAenseT MOBeNeHHe
06pekTa. COBOKYMHOCTE METONOB 4AaCTO HA3BIBAIOT MHTepdeitcoM
o0BeKTa.

Huxancyaayus — 310 MEXaHW3M, KOTOpbBIH 0ObEIHHACT JaHHHE U
METOIB, MAHHIYJIHPYIOLIAC STHMH JAHHEIMH, W 3aILHINAET U TO M
IPYTroe OT BHELIHEero BMEIUATENbCTBA WM HENPaBUABHOIO MCMOJb-
3oBaHMA. Korga MeToIH M JaHHBIE OOBERHHAIOTCA TAKHM CrIocoGoM,
CcO38aeTCsa OOLEKT.

TIpHMeHAS HHKAMCYIALMIO, MBI 33IUHILAEM JaHHLIE, TPHHAMME-
¥anue o6BeKTY, OT BO3MOXHEIX OIUHOOK, KOTOPEIE MOTYT BO3ZHMK-
HYTH NPH NPAMOM JGCTYNE K 3THM JaHHBIM. KpoMme Toro, mpHMeHe-
HHe YKAa3aHHOro MpMHLNIMA OYeHE 4acTO ITOMOTAeT JIOKATH30BaTh BO3-
MOXHEBIE OLUMOKH B KoI¢ MPOrpaMMBl. A 3TO HaMHOTO YNpOLIaeT
MPOLIECC MONCKA M HENpaBJieHHs 3THX OLIWO0K. MOXHO CKa3aTh, 4To
KHKANCYNANSA 00eCNeYHBaeT COKPBITHE AaHHBIX, YTO MO3BOAAET 3a-
IWHUTHTE 3TN JaHHble. OAHAKC NMPUMEHEHHE WHKAICYNALNY BEdeT K
CHHXEHHIO 3¢ deKTHBHOCTH BOCTYNA K MMEMEHTAM 00LeKTa. D10 00YC-
JIOBJIEHO HEOOXOAMMOCTHIO BHI30BA METOAOB AN M3MEHCHHS BHYT-
PEHHHMX 3NIeMEeHTOBR (NMepeMeHHEIX) o6bexra. Ho npu coBpemeHHOM
YPOBHE Pa3sBUTHS BRIMHCTUTENBHOH TEXHHKH NMOBCOHEIE MoTepH B 3¢
(PeKTHBHOCTH HE UTPAKT CYLUECTBEHHON PONH.

Hacnedosanne — 310 npouecc, NOCPSACTBOM KOTOPOro OIMH
00BeKT MOXET HACNeIORaTk CBOCTRA NpYroro ooObeKTa ¥ 106aBNsATh
K HHM YepTH, XapaKTepHBIe TOJNBKO WIS Hero., B wrtore cozmaerca
HepapXusa 00BEKTHBIX THMOB, Il MONA HAHHBIX W METOHNOB <Ipel-
KOB» aBTOMAaTHYECKH SIBNAIOTCA H NMOAAMM JAHHBIX M METOHNOB «I10-
TOMKOB».

CMBICT M YHHBEPCANBbHOCTE HACACHOBAHMNS JAKITIOHAKTCA B TOM,
YTO HE HAIO KAXKIBIN pa3 3aHOBO («C Hy/Is»} OMHCHBATE HOBHI OOBCKT,
a MOXHO YKa3aTh «poauTelis» (6a30BHI KJIACC) H OMUCATH OTAMYHU-
TenkHbe 0CO0EHHOCTH HOBOTO Kiacca. B pesynrTaTe HOBHIH 0ObeKT GymeT
o6agaTh BCeMH CBOHCTBAMH POTHTENBCKOTO KiIacca TUTHOC CBOMMH cob-
CTBEHHBIMK OTIHYHTEABHHMH OCOOEHHOCTIMM,

Ilpumep 1. MoxHo co3maTh 6a30BbIl Kiacc «TpaHCNIOPTHOE cped-
CTBO», KOTODHIH YHWBEPCLIEH WA BCEX CPEACTB NMEPSOBNXCHHA, K
NpHMEDY, Ha YETRIpEX KOJIeCax. DTOT KJIACC «3HAeT», KaK JBUTAKTCA
KoJieca, KaKk OHH NOBOPaYUBAIOTCH, TOPMO3AT M T. 1. 3aTeM Ha OCHO-
BE 3TOrO KIacca CO3TAEUM KJIACC «JIerKoBoi aBToMob6unp», ITocKomb-
Ky HOBBIH KJTacC YHACNEHNOBAH U3 KAcCa «TPAaHCNOPTHOE CPEACTBO»,
YHac/eOOBaHE BCe OCOGEHHOCTH 3TOro Knacca, H HaM HE HARO B
OuYepeAHOH pas ONMUCHIBATH, KaK ABUraloTeA Koseca ¥ T.4. Mbt mpocTo

153



A00ABUM Te YEPTHI, KOTOPBIC XapaKTepHal AMA JETKOBLIX aBTOMOOH~-
Aeii. B To Xke BpeMsi MBl MOXEM B35Th 33 OCHOBY 3TOT Xe KIace
«TPaHCTOPTHOE CPESACTBO» M MOCTPOUTL KIIACC «IPY30BEle aBTOMOOH-
Ju», ONUCAE OTAHYHTENBHBIE OCOOSHHOCTH TPY3OBBX aBpTOMODMAEH,
MONMYYHM HOBBIM KNACC «IPY30BBIC ABTOMOOWIN». A, K MpHMepy, Ha
OCHOBaHMHM KAacca <«Tpy30BOit aBTOMOOHIIB» YKE MOXHO ONMCATh OIl-
pelencHHEI MOAKAACC IMPY30BMKOB M T.O. TakuM oOpasoM, cHadana
dopMupyeM pocTOl walnoH, a 3aTeM, YCIOXHAA W KOHKPETH3H-
Py, MO3TaNHO CO3HaeM Bee GoNee CNOXHBIE WAbJOHDL.

TTosumopghusm — 310 CBOHCTBO, KOTOPOE MO3BOAET OUHO M TO Xe
UMA UCTIONE30BaTh A PELCHUA HECKONIBKHX TEXHHYECKH Pa3HLIX 3a-
may. TlonuMopdhraM moapazyMeBacT Takoe OIpelcficHHe MCTOHOB B
HepapXHH THNOB, TIPH KOTOPOM METOXL ¢ OOHMM HMEHEM MOXeT MpH-
MEHATECA K Pa3sAHYHBIM POACTBCHHBIM 0ObekTaM. B ofieM cMmbicie
KoHLUenupeil nommMopdusmMa SRNseTcd naes «oAMR uHTepdeiic — MHo-
XKeCTBO METOIOR», IIpeHMYILICCTBOM NoANMOpdhU3Ma SBISETCH TO, UTO
OH NMOMOTAET CHHXATh CJIOXHOCTD MPOrpaMM, pa3pellias UCMoab30Ba-
Hue oaHoro uHTepdeiica Ana eanHoroe Kiacca AeHcTEHil. BHOOp KOH-
KPETHOI'O OEHCTBHA B 3ABHCHMOCTY OT CHTYAIlHH BOJMNMATACTCA HA KOM-
HAATOP.

pumep 2. TIycTh €CTh KIACC «aBTOMOOHIB®, B KOTODOM OIMCAHO,
KaK JOMXCH TMepedBHUIATECH aBTOMOOHIB, Kak OH MOBOPAYHBaeT, KaK
MONAET CHIHAM U T.A, TaM XKe omucaH MeTOX «NnepeKioyeHHE Tiepena-
yps. JJOTYCTHM, YTO B 5TOM MeTOIE Knacca «aBTOMOOMIIb» ONMMCaHa
ABRTOMAaTHYCCKaA KopoOka nepeaay. A Tereph HeOOXOAMMO OMUCATH
KNACC «CTIOPTUBHBIH aBTOMOGUNIBb», ¥ KOTOPOTO MexaHuyeckoe (pyu-
Hoe) nepexnyeHde ckopocTeil. KoHeuHo, MOXHO OpUTO 6Bl ONMHM-
CaTh 3aHOBO BCE METOAB! ANA KNAcCa «CMOPTHBHBIH aBTOMOOWIb».
BMecTo 3TOro yKaswiBaeM, YTO KJacC «CIOPTHBHEIN aBTOMOOHIbL»
YHACACAOBAH H3 KJIAcca <«aBTOMOOHIb», A ClieAOoBaTeNLHO, OH obna-
JaeT BCEMM CBOCTBAMM H METORaMH, CTIMCAHHMMH INA Kiacca-po-
auTens. EAMHCTBEHHOE, YTO HAflo COENATh — 3TO NEPENUCATh METOA
«TIePEKITIOUEHHE fepefayu» LISl MexaHW4yeckod KOpoOKH mepeaay.
B pesynpTaTe NpH BLI3OBE METOMA <«NEpeKNIOYEHHE Nepedad» Oymer
BHINOAHATHCA METON He pOIMTENBCKOTO KNacca, & CaMoro Kiacca
“«CTMIOPTHBHEIA aBTOMOGHND».

MexanuaM paGotrsl OOTI B TakuX cydyastx MOXHO ONKUCATL NMPH-
MEPHO TaK: NPH BEI30Be TOTO MIH HHOTO METOR2 KJiacca CHayana
MILETCA METOA B caMoM Kiacce. Ecnu meroq HailieH, To OH BHINOJ-
HfeTCSA, ¥ MOMCK 3TOTO METO/a 3aBepliaercs. Eciu Xe MeTol He Hafl-
JeH, To obpaliaeMcs K POAUTENBCKOMY KIACCY M MILEM BhI3BAHHBIN
MeTon B HeM. Eclii OH HaiiieH, TO MOCTYMaeM, Kak NPH HaXOXAeHHH
METOJA B CAMOM KJIacce. A €CH HET, TO NPOIOKAeM daNsHEA AN
NMOKCK BBEPX MO HepapXHueCKoMy OepeBy, BIUIOTh AC KOPHA (Bepx-
HEro Kmacca) MEpapX. DTOT NMpHAMEP OTPAXAET TaK Ha3bIBaeMbIH
MeXaHHU3M PaHHEro CBA3LIBaHMA.
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O6vextsl B Typbo Ilackane. Huxancysruus, JAns onvicaHus o6beK-
TOB 3ape3epBHPOB3HO CNIOBC object. THM object — 3TO CTPYKTYpa
HAHHBIX, KOTOPasA COHEPXHT NMojs U MeToAbl, OnucaHHe 00BEKTHOrO
THMNA BRIMISINT CACAYIOUHM o0pa3oM:

Type <uieHTHbUraTOp THUNa obwekTa>=Cbject
<none>;
<rnone>»;
<merTon>;

<MeTOm>;
End;

Ilone coaepXMT UM M TN AaHHHX. MeTogu -— 3TO npoueayps
WIH QYHKUHH, OObSBA¢HRBIE BHYTPH AeKIapalluid OObEKTHOIO THMNA,
B TOM YHACHE K 0COOLIe MpOLEAYphHl, CO3MAIOIIHE U YHHYTOXKAIOLIHE
00BEKTH (KOHCTPYKTOPB! M ACCTPYKTOPBL). OOBRBIECHHE METOAA BHYT-
PH OnucaHns OGLEKTHOrO THIA COCTOHT TONBKO M3 3arojiopka (Kak B
paziene Interface B Momyne),

Ipamep 3. OnHieM O0OBEKT «OOBIKHOBEHHAs ApoOb» C METOAAMH
«HOH uncauTeNnss ¥ 3HaMCHAaTeNsd», «COKpalleHHe», «HATYpalbHaA
CTENEREb».

Type Natur=l..32767;
Frac=Recoxd P: Integer; Q: Natur End;
Drob=0bject A: Frac;
Procaedure NCD(Var C: Natur);
Procadure Sokr;
Procedure Stepen{N: Natur; Vvar C: Frac):;
End;

Omicauue 0OBCKTHOrO THNA, COGCTBEHHO, M BHIPAKAET TaKoe CBOM-
CTBO, KAK UHKANCYASUUSA,

IponnniocTpHpyeM gance paGoTy ¢ ONMMCAHHBIM OOBEKTOM, pea-
JIA33LHIO €10 MCTOAOB M o0pallieHHe K YKa3aHHHM MeTomaM. TIpu atoM
MOHAROBATCH HEKGTOPLIE BCIIOMOraTe/IbHbIe METONH.

Type Natur=l..MaxInt:
Frac=Record P: Integer; Q: Natur End;
{Onucanne OOBEKTHOIQ THMA]
Drob=0bject
A: Frac;
Procedure Vvod; {mmromn mpotiu}
Procedure NOD(Var C: Natur); {HOL}
Procedure Sokr;
Procedure Stepen{N: Natur; Var C: Frac);
Proceduxre Print; {emeoxn ppobu}
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End;
{OnmcaHua MeToOnoOE ofbexTal}
Procadure Drob.NOD;
var M,N: Natur;
Begin M:=Abs (A.P); N:=A.Q;
While M<>N Do
If M>N
Then If M Mod N<>0 Then M:=M Mod N Else M:=N
Else If N Mod M<>0 Then N:=N Mod M Else N:=M;
C:=M
End;
Procedure Drob.Sokr;
Var N: Natur;
Begin If A.P<>0
Then Begin
Drob .NOD (N} ;
A.P:=A.P Div N; A.Q:=A.Q Div N
End
Else A.Q:=1
End;
Procedure Drob.Stepen;
Var I: Natur;
Baegin
C.P:=1; C.Q:=]1;
For I:=] To N Do Begin C.P:=C.P*A.P;
C.Q:=C.Q*A.Q
End;
End;
Procedure Drob.Vvod;
Begin
Write ('BBeamre umcauTenes gpobmu:');: ReadLln(A.P):
Write ('Beemure 3HaMeHaress apobu:');Readln(A.Q);
End;
Procedure Drob.Print;
Begin WriteLn(A.P,'/',A.Q) End;
{OcHOBHAA nporpamMal
Var Z: Drob; F: Frac;
Begin
Z.Vvod; {epom opoGu}
Z.Print; {neuaTe BBEemeHHOR Hpobu}
Z.5o0kr; {coxpamenmne BEeAeHHONi apobiu}
Z.Print; {meuare mpobM NOCHEe COKpaHeHMA}
Z2.Stepen(4,F); {BOo3aBeneHMe pRelcHHON npobu B 4-b
CcTeneHs}
WriteLn(F.P,'/',F.Q)
End.
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TIpoXxoMMeHTHpYEM OTACNEHEIE MOMEHTE B PaCCMOTPEHHOM TPH-
Mepe. Bo-nepBuiX, peanu3auus MeTOJOB OCYILECTBNNETCA B pa3iene
OoNMHCaHMH, nocie oOBABNEHHA 00beKTa, MpHYEM TIPH peaNH3alHy
MeTOIa JOCTATOYHO YKA3aTh €0 3arojioBoK 6e3 CrucKka mapaMeTpos,
HO C YKa3aHHeM O0ObEeKTHOrO THIA, METOJOM KOTOPOTO OH SBNAETCS.
Eile pa3 OTMETHM, YTO BCE 3TO HAIOMHHAET CO3JAHHE MOAYINA, Ihe
Te pecypcel, KOTOpbIE AOCTYNMHH NpPH €ro MOIKMIOHeHHH, TIPEXAS
pcero obBABNAIOTCA B pa3lene Interface, a 3aTEM peanu3ylOTCA B
pasfene Implementation. B AelCTBHTENPHOCTH OGBLEKTH U HX Me-
TOABI PeanM3yIOT Halle BCEro HMEHHO B BHAEC MOAYJNCit.

Bo-BTOpBIX, BCe ACHCTBHA Hal OOBEKTOM BEITIONHAKTCA TOMBKO C
MOMCLIBI) €70 METOIOB.

B-tpereux, mis paboTH C OTAEABHBIM 3K3EMIUIAPOM OGLEKTHOTO
TUNA B pa3feie ONMCAHUA NEpeMEHHBIX AOMKHA GLITh OOLARNEHA Me-~
peMeHHas {WIM TE¢PEMEHHBIE) COOTBETCTBYIOUETO THNA. Jlerko BH-
JeTh, YTO COBABIECHHE CTATHYECKHX O0LEKTOR HE OTNHYAETCA OT OO BAB-
JNIEHHS JPYTHX EpEMEHHBIX, a X UCTIOIB30BaHUE B TIPOrpaMMe Hamo-
MHHAeT HCTIONB30BaHKe 3amuceit,

Hacaedosanue. O6beKTHBIE TUMEI MOXHO BHICTPOHTB B MEpPapXHIO.
OnuH OOBEKTHEI THNT MOXET HACNEAOBATh KOMIIOHEHTH M3 APYTOTo
ofbekTHOro THNAa. Hacaemyiouuit o6LeKT HA3HIBASTCH TOTOMKOM.
QGBEKT, KOTOPOMY HACHEAYIOT, — MpedKoM. ECM MpeaokK ¢aM gBis-
ercqd YbUM-TH60 HACIECAHHKOM, TO TIOTOMOK HACHEAYET M 3TH NIOAA K
MeToarl. Cneayer MOAYEPKHYTH, UYTO HACAENOBAHHE OTHOCKTCS TOMBKO
K THTAM, HO He 3K3eMIVIApaM ODBEKTA.

Onucanue THNA-MOTOMKA HMEET OTIHYHTENBHYIC OCODEHHOCTD!

<mMa Tuna-noroMxa>=Qbject (<uMa THna-npepka>),

JanbHeHIuad 3aMuck ONUcaHWA OOEYHAs.

CremyeT NOMHUTE, YTO Mons Hacneaylorcs Ge3 kakoro-mnbo wc-
KmioucHHA. [103ToMY, 06BABIASA HOBRIE MO/, HEOOXOOIUMO CIETHTD 3a
YHHKQJIBHOCTEIO MX MMEH, HHAYe COBMAAeHKe HMCHHY HOBOTO MO C
MMCHEM HacJieayeMoTo NoNs Bhi3oBeT ownbky. Ha Metoast ato npapn-
JIO Heé PacTmpOCTpaHAETCs, HO 06 3ToM HIKe,

Ipumep 4. OniueM 06beKTHHI THN «BRIMUCAUTENE» ¢ METONAMH
4CIIOXEHHE>, «BHYMTAHHE», <YMHOXEHHE», <«IdefieHUes (HEKOTOPBIH
HCTIOJIHUTENb) H MPOUIBOIHLIH OT HErO THIT «IIpOABMHYTHII BBIYKC-
JINTENB» C HOBLIMU METOAAMM «CTEMEHDb», «KOPEHDb A-i CTENCHH».

Type BaseType=Double;
Vichislitel=0Objaect
A,B,C: BaseType;
Procedure Inift; {BBOX MAM MHMIMIATM3ALMA
noneis}
Procedure Slozh;
Procedure Vich;
Procaedure Umn;
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Procedure Delen
End;
NovijVichislitel=Object (Vichislitel)
N: Integer;
Procedure Stepen;
Procaedure Koren
End;

060611aq BHIIECKA3aHHOE, NEPEYNCINM TIPABHNIA HACACSAOBAHHA:

» HHOPMALIMOHHLIE TTONiA M METOAB POAMTEJBCKOIO THNA Hacle-
IVIOTCA BCEMH €10 THIIAMH-TIOTOMKAMH HE3aBUCHMO OT YHCIIa IIPOMe-
XKYTOYHBIX YPOBHEH HepapXuu;

¢ JIOCTYI K MONIM H METOAAM POIUTENIbCKHX THUIIOB B paMKax OITH-
CaHMA MoOLIX THIOB-NIOTOMKOE BRIMIOJHACTCA TAK, Kak 6yaTo 66l OHM
OIMUCAHBI B CAMOM THTIE-NIOTOMKE;

¢ HH B ONHOM H2 TUTIOB-TIOTOMKOB He MOIYT HCTIONB30OBaTLCA MISHTH-
HKaTopEl NONe, CoBManalolIMe ¢ HICHTHOhWKATOpaMH MoAeii Kakoro-
JHOO W3 POANTEABCKHX THIIOB. DTO NPaBHNIO OTHOCHTCA M K MICHTHGMKA-
TOpaM OpMANBHBIX NAPAMETPOB, YKa3aHHEBIX B 3ar0JIOBKaX MCTOIOB;

® TUT-TIOTOMOK MOXET HOONPEACAUTDh MPOH3BOABHOES YMCAO COD-
CTBEHHBIX METOAOR W HH(OPMAUHOHHBIX MOJICI;

¢ JI060E N3MEHCHHE TEKCTa B POLUTENLCKOM METOIE aBTOMaTHYEC-
KH OKA3BIBAaeT BIUAHHUE Ha BCe METO/bI TTOPOXAEHHBIX THIIOB-TIOTOM-
KOB, KOTOPBIE €r0 BRI3BIBAIOT;

¢ B MPOTHBONONOXHOCTh HH(POPMALHOHHBIM NOAIM MAeHTHhHKa-
TOPH METOAOB B THIAX-TIOTOMKAX MOTYT COBHAAATE ¢ HMEHAMH METO-
OB B POIMTENBCKMX THMaX. [IpH 3TOM COHOMMEHHBIH METCI B THIIC-
NMOTOMKE MOJABAAECT OJHOUMEHHEIH €My pOIWTENLCKUR, H B paMKax
THNA-TIOTOMKA MPH YKA3aHUH MMEHM TAKOTe MeTOAA GyIeT BH3LIBATE-
¢l HMCHHO METOI THUMA-MOTOMKA, a HE POAUTENLCKHIA.

BH30B HacneayeMEIX METOIOB OCYILECTBAACTCA COTNIACHO CIEOYIO-
MM TIPHHLMITAM:

¢ TIPH BBI30BE METOZA KOMITHIATOP CHayana MILET METOA, UMA KO-
TOPOTO OMpeleicHO BHYTPH THMA OOBEKTA;

* ¢CIM B THNE OOBEKTA HE ONpPEACNeH METOA C YKA3aHHbIM B
onepaTope BEI3OBA MMEHEM, TO KOMITMIATOP B MOHCKAX MeToda C
TAKUM MMeHEM NOAHHMAETCA BHILUIE K HENMOCPEACTBEHHOMY POIM-
TENBCKOMY THIY;

¢ €CNM HaciedyeMblii MeTOI HaiiieH U ero aapec MOACTABACH, TO
clenyeT MOMHUTB, YTCQ BHI3LIBaeMblit MeTon OyaeT paGoTaThk Tak, Kax
OH olipeleneH H KOMIIIHPOBAH AAA POOMTEARCKOre THMA, 4 He INA
THNA-NOTOMKA. ECIH 3TOT HaclenyeMElil pOOMTeNBCKHIA TUM BH3LIBACT
€lle M JpYyrie METOOb, TO BEI3HBATLCA OYAYT TOMBEKO PORHTENECKHE
HJTH BHLLIENEXANIHE METOAH, TAaK KAK BBI3OBH METOIOB H3 HIDKEJEKA-
LLHX MO HEPAPXHH TUTIOB HE HOMYCKAIOTCA.

Hosumopduzm. Kak oTMeuanoch spilte, monuMophHaM (MHOT00G-
pasue) MpeAnonaraeT OnpeaeieHHe KIacca WIH HECKONBKUX KNaccoB
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METOROB WIA PONCTBEHHBIX OOBREKTHLIX TUTIOB TAK, YTO KAXAOMY KJaccy
OTBOAKTCA CBOA HYHKUHOHANBHAA ponib. MeToabl oaHoTo Kiacca oOBM-
HO HaIENAWTCA COLIUM HMEHEM,

Ipumep 5. TlycTh EMeeTCs POAMTENRCKHIT OOBEKTHEI THIT «BHITYK-
JIBII YETHPEXYTONBHUKS {ITOAA THIA «KOODAWHATHI BEPIINH, 3aJaHHbie
B MIOPAIKE HX OOXOAa») H THMEL, UM NMOPOXACHHBIE, TTAPajiieNlorpaMmM,
poMO, Kpaapat. OIHCcaTh AN YKA3aHHEBIX (PUIYP METOHEL «BEMUCIEHHE
yrnos» (B rpamycax), «BeYUcNeHHe AWaroHanel», «BHIMUCNIEHKE JUTHH
CTOPOH», «BEIYHCIEHHE MEepHMETpPas, «BEIYHCICHHE TIMOLIATH».

Type BaseType=Double;

FourAngle=Objact
x1,v1,%x2,v2,x3,v3,x4,v4,
A,B,C,D,D1,D2,
Alpha,Beta,Gamma, Delta,

P,S: BaseType;
Procedure Init;
Procedure Storony;
Procedure Diagonali;
Procedure Angles;
Procedure Perimetr;
Procedure Ploshad;
Procedure PrintElements;
End;
Parall=Object (FouraAngle)
Procedure Storony;
Procedure Perimetr;
Procedure Ploshad;
End;
Romb=0Object (Parall)
Procedure Storony;
Procedure Perimetr;
End;
Kvadrat=Object (Romb)
Procedure Angles;
Procedure Ploshad;
End;
Procedure FourAngle.Init;
Begin
Write ('BBennTe KOOpPIMHATH BEPUMH 33aTAHHODO
YeTHpeXyronsHuKa: ') ;
Readln({xl,vl,x2,¥2,x3,v3,x4,v4);
End;
Procedure FourAngle.Storony;
Baegin A:=Sqrt (Sqr(x2-x1)+3qr(y2-yl));
B:=Sqrt (Sqr(x3-x2)+Sqr{y3-y2)}:;
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C:=8qrt (Sqr (x4-x3)+Sqr {y4-v¥3)):
D:=8qrt (Sqr (x4-x1)+Sqr(yd-yl));
End;
Procedure FourAngle.Diagonali;
Bagin
D1:=Sqrt (Sqr{xl-x3)+Sqr (yl-y3)):
D2:=8qrt (Sqr (x2-x4)+Sqr (y2-y4)):
End;
Procedure FourAngle.Angles;
Function Ugol (Aa,Bb,Cc: BaseType):
BaseType:
Var VspCos, VspSin: BaseType;
Begin
VspCos :=(Sqr (Aa) +Sqr (Bb) -Sqr (Cc) ) / (2*Aa*Bb) ;
VepSin:=8Sqgrt (1-Sqr (VspCos) ) ;
If Abs (VspCos)>le-7
Then Ugol:=(ArcTan(VspSin/VspCos)
+Pi*QOrd (VspCos<0}) /Pi*180
Else Ugol:=90
End;
Begin Alpha:=Ugol(D,A,D2); Beta:=Ugol(A,B,Dl};
Gamma:=Ugol (B,C,D2); Delta:=Ugol{(C,D,Dl};
End;
Procedure FourAngle.Perimetr;
Begin P:=A+B+C+D End;
Procedure FourAngle.Ploshad;
Var Perl, Per2: BaseType;
Begin Perl:=(A+D+D2}/2; Per2:;=(B+C+D1}/2;
S:=8qrt (Perl* (Perl-A)* (Perl-D)*(Perl-D2)) +
Sqrt (Pexr2* (Per2-B} * (Per2-C) * {Per2~Dl))
End;
Procedure FourAngle.PrintElements;
Begin
WriteLn{'Croponu: ',A:10:6,B:10:6,C:10:6,
D:10:6, "Yrum: ' ,Alpha:10:4,Beta:10:4,
Gamma:10:4,Delta:10:4, ‘llepmmeTp: ',
P:1G:6, 'lInowans: ',S:10: 6, 'Onarosanmu: ',
D1:10:6,D2:10:6)
End;
Procedure Parall.Storony;
Begin A:=5Sqgrt (Sqgr(x2-x1}+Sqr{y2~yl)};
B:=8qgrt (53gr (x3-x2}+Sqr (y3-y2});
C:=A; D:=B
End;
Procedure Parall.Perimetr;
Begin P:=2* (A+B) End;
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Procedure Parall.Ploshad;
Var Per: BaseType;
Begin Per:=(A+D+D2)/2;
S:=2*Sqrt {Per* (Per-A) * (Per-D) * {(Per-D2))
End;
Procaedure Romb.Storony;
Begin
A:=Sqrt (Sqr {x2-x1)+8qr (y2-yl));
B:=A; C:=A; D:=A
End;
Procedure Romb,.Perimetr;
Begin P:=2*A End;
Procedure Kvadrat.Angles;
Begin Alpha:=9%0; Beta:=90; Gamma:=90;
Delta:=%0;
End;
Procedure Kvadrat.Ploshad;
Begin S:=Sqr(A)
End;
{OcHoBHaA nporpammal
Var obj: Kvadrat;
Begin
obj.Init;
obj.8torony;
obj.Diagonali;
obj.Angles;
obj.Perimetr;
obj.Ploshad;
obj.PrintElements
End.

Taxum ofpazoM, BHYHCIEHNE COOTBETCTBYIOMIETO SAEMEHTA B QM-
rype, ecliM 310 JelCTBHEe MO CPABHCHMIO ¢ APYTHMM ABJIACTCA YHH-
KalbHEIM, TIPOM3BOIHTCA ofpallleHHEM K CBOEMY METOZRY.

3.24. Bapryanshbie MeTonbl. Koncrpyxrops
H ACCTPYKTOPBI

O0nexTl B AuHamMudeckoii namarw, [Ipu paGote ¢ ofpexTaMu oo-
BOJILHO THUTMYHOM ABIACTCA CHTYaLlMsl, KOTAA CROXKHBIH METOA TIpH-
XOAUTCH CO3MaBaTh 3aAHOBO A KaXIOTO THMA 0OBLEeKTa, XOTA pa3fu-
YHA B MOBEACHHH 00BEKTOB MOTYT OHTE HeGONBIIMMH. B 3TOM cnyyae
OOBYHO cO3naeTcA OOMMMI CNOXHEIH MeTod, a pa3nuuMa BHOCITCS B
CMCHHHBIE NOTYHHEHHBIE METOBL. Peann3anys Takoro Moaxofa OCcylue-
CTBAAETCA C TIOMOWBIO gUpnyatbHbix TOMUHHEHHBIX MeTOAOB., C aTOit
LENBIO TIOWIE 3ar0/I0BKA Kaxd020 CMEHHOTO MeToa TpebyeTcsa Hamnu-
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caTh Virtual. 3aroJIOBKH BHPTYARBHEIX METOROB NpEeAKA ¥ MOTOMKa
OOJKHB B TOYHOCTH COBMAJATh, NMpHUEM 00a METONA HOJNXHBI OBITHL
BHPTYANEHBEIMU, OTCI0Ha CNIEAYET, YTO TIPH MPOSKTHPOBAaHUM MeTOIOB
CNEAYeT YUECTh, YTO HEKOTOPBIE U3 HUX NMOTPeSYIOT Janbueiilero pas-
BUTHA, H OOBABHTL UX BUPTYATBHBIMH.

M HakoHell, HHMLMANM3ALUA 3K3eMIApa OOBEKTa JOJDKHA BbI-
MONHATECS METOAOM 0cOG0TO BUAA, KOTOPHT HASLIBAETCS KOHCMpPYK-
mop. OBLIYHO HA KOHCTPYKTOP BO3JIATRETCH TPHCBOCHHE MOAAM HC-
XOOHBIX 3HAYEHMH, OTKpHTHE ¢aiinon, NMEpBOHAYANbHEIA BBIBOIA Ha
9KpaH U T.4. TloMuMo AelicTBHiA, 3aN0XCHHBIX B HEr0 NMpOrpaMMHC-
TOM, KOHCTPYKTOP BHIIONHSET NOATOTOBKY TaK HA3LIBAEMOIo MEXa-
HH3Ma MO3THETO CBA3MBAHUSA BUPTYANbHLIX MeTomoB. O1ciona caepy-
eT, 4TO 0 BH30Ba NMIOGOTo BUPTYANBHOTO MeTONA AOMXeH OBITb BHI-
MONHEH KaKOi-NHG0 KOHCTPYKTOp. CIpYKTYpa KOHCTPYKTOpA TaKas Xe,
KaK ¥ ¥ A1000# mpoUeayphl, TONBKO BMECTO CNOBA Procedure B 3aro-
JIOBKe MeToIa MHUleTCa CnoBo Constructor.

B nape ¢ KOHCTPYKTOPOM BCETAA CYLIECTBYET W decmpykmop, POnb
KOTOPOTO IMPOTHBONONOXKHA PONH KOHCTPYKTOPA, — OH BHINOJHACT
IeticTeus, 3aBepulaomme paboty ¢ oGLeKTOM: 3aKpHBacT Hhaiinsl, OH-
WACT DMHAMHYECKYIO NaMATh, OCYILECTBAAET BOCCTAHOBNEHHE HEKO-
TOPBIX COCTOSAHMIA, NpemuecTRYIOMMX paGoTe ¢ 06BeKTOM U T.4. BooG-
1fe AECTPYKTOP MOXET HE BBHIMONHATL HHKAaKHX ReHicTBuil, HO 0bdA3a-
TCJBHO JONXKEH NPHCYTCTBOBATL B CIIMCKE METOAOB 00BEKTa. 3aroioBoK
MEeTOIA-AECTPYKTOPa HAYMHAETCA CO CNOBa Destructor, B OCTANIB-
HOM € ero CTpyKTypa Takas Xe, Kak B y n1060ro apyroro Metofa,

CKaxeM Tenepb HECKONBKO CNIOB 0 MEXAHH3IME PAHHETO H NMO3AHEro
CBA3BIBAHMA. PaHHee CBA3BIBAHNKE NPEATIONAraeT, YTO CBA3b MeXay Me-
TOAAMH YCTAHABAMBALTCA BO BPEMS TPAHCAALHU NPOrpaMMEL, B TC Bpe-
M5 KaK MO3THee CRAIbIBAHME NpelycMaTPiBacT JHHAMHYECKYIO CBSI3b,
T.€. PEATH3YEMYIO MO Mepe HEOOXOAMMOCTH B NMPOLIECCE BHIMOMHEHHA
TIporpaMMaul. 3a CYET TAKOIO MEXaHM3MA H YAAeTCa JPaBUIbHO YCTAHO-
BHTB BCE HY)KHHBIC CBS3M I BHPTYANBHEIX MeTOHOB. Pe3yNbTaT mo3nHe-
TO CBA3LIBAHHSA B 5TOM CHydae 3aBHCUT OT THIa Toro obbekTa, dei
MeTol oBpaTWica K BUPTYANbHOMY MeTofy, KOHCTpYKTOp ANsi moAro-
TOBKH IMO3IHEI0 CBA3HIBAHHA YCTAHABNWBAET CBA3L MEXAY 2K3EMILIA-
poM 00BeKTa ¥ Tabnuuelh BHpryanbHeix MeTomnoB (VMT) obsexTa. InA
KaXI0To BUPTYANLHOTO MeTola VMT comepxuT ero anpec. Brizos Bup-
TYANBHOTO METOAA ASNIacTCH He NpaMo, & Yepes YMT: cHayana no ume-
HU METOAA Ofpeldeligercs ero alpec, a 3aTeM e 3ToMY ajipecy nepena-
eTcs ynpasneHue. UMeHHO Mo 9THM NPHYUHAM UCTIONL30BAHUIO BUPTY-
ANBHBIX METOIOB AOJDKEH MPElecTBORATE BH30B KOHCTPYKTODA.

UYToOBl pa3MecTHTh OGBEKT B AMHAMMYECKOH MaMATH, HAgC OMM-
€aTh YKa3aTe/b HA Hero. BrineneHne MaMaTH 18 THHAMMYIECKOTO 00BeK-
Ta BBINOJHAETCA NMpoueaypoit NEW. TIoCKONBKY cpasy rnocie 3Toro npo-
M3BOOHTCH MEMUMARM3AUMA 005eKTa, TO Ui 00BEXTOB Npolleaypa NEW
BHITISAMT TaK:
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NEW (<ykasaTenks Ha O0BeKT>, <KOHCTRYKTOP>)

BricBOGOXICHHE NMHAMMYECKON MAMATH, 3aHATON 0OBEKTOM, BbI-
MONHAETCA npouenypoit DISPOSE. Ilepen 3THM BHIMOMHAIOTCA Neit-
CTBHA, 3aBepllalolie paGoTy ¢ OOBEKTOM, HO3TOMY A OOBEKTOB
npouenypa DISPOSE BEIIAAMT TaK:

DISPOSE {(<yxazaTeflb Ha OOBEKT>, <HeCTPYKTOP>)

Henn3st 0cBOGOAMUTE TIAMATh, 3aHATYIO AKHAMHYECKHM OOBLEKTOM,
€CNM Y HETO HET JeCTPYKTOpa, XOTs Gnl U MYCTOTO.

IIpumep 6. Cnoxuoe Mento B AunaMireckol namara. [ToctponuM clox-
HOE MepapxMueckoe MeH1o: mpoGen GyneT OTKpHIBaTh TIaBHOE MEHIO,
HaXaTHe Ha K1aBuily Enter GyaeT passopauuBaTh NOJACBEMEHHDIM NYHKT
B MEHIC WM, €CIM NYHKT HAXONHTCA B NMOAMEHW, KjIaBHiua Enter
GyIeT CBOpayMBaTh NoaMeH10. PaGoTa Gyzer 3aBepiaThes Mo HAKATHUIO
Ha knapuiny Esc. HuxxHsii ypoBeHb MCHIO pacnionaraeM BEPTUKANBLHO,
IJaBHOG MEHIO — FOPU3CHTAIBHO. (B polu NMyHKTOR IIABHONO MEHIO
OVAYT BLICTYTIATE HEKOTOPLIC KNACCH A3LIKOB NPOTPAMMHPOBAHMSA, 4 B
KaueCTBe TIOANYHKTOB — NMPUMEPH TAKWX A3HKOB. )}

Program Menu;

Uses crt;

Consgt Stroka='OnepaumoHaneHoe (boprpald (b} Beficuk (c}
Cu(d}) CrpykrypHee (llackane (e) Momynma{f)}
OfbvexTHOe (CH++ (g) Henpgm(h)) ';

Type PMenu="TMenu;

TMenu=0Object

X, y:Integer; { KOOPUMHATH MEHD)}
Ttems:String; {cTpoka Ha3BaHMII M BO3IBPANAEMHXR

CUMBQJOB }

MaxItem: Integer; {ofmee KOMMUEECTBQ NYHKTOR}
sel:Integer; {HOMEP OTMEeMEHHOD'Q NyHKTa}

Constructoer

Init(ax,ay:Integer;TItems:String);{3anonuger none

ltems, NOOCYMUTHEAET KOJIMYECTBO MYHKTOR,OejlaeT

BHOpaHHHM NEepBHil NYHKT)

Procedure Select (Var w:Char);Virtual; {noseronsaer

BHDPAaTE NYHKT MEHK M BO3BpamAaeT CHMMBOJN BHOPAHHODO

nyHxkra. Mpu orxkaze or Bufcpa BosBpamaer #27}

Procadure Draw;Virtual; {pMcyeT MeHK, BHIenas

BHOPAHHHNA NYHKT BETOM]}

Function

LeftBoard (Item: Integer) : Integer; {Bo3BpamaeT Hakano

HazpaHMa NyHrTa Item B cTpoke Items}

Function Len{Item:Integer):Integer;{BosBpamaeT

IONMMHY Ha=2BaHMA NyHKTa Item B crTpoke Items}

Function WhatSel:Char; {Bo3sBpamaeT CHMMBOR BHOPAHHOT'O
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nNyHKTa }

End; {Koven onmcanma TMenu}

Type PNeatMenu="TNeatMenu;
TNeatMenu=0bject {TMenu)
Store:Array[l..4000) Of Byte;
Constructor
Init (aX,a¥:Integer;TItems:String); {coxpauser
3KpaH ¥ BHsHBaeT Init nmpexnkal
Destructer Donhe; {BOCCTaHABIMBAST COCTOAHME
BKpanal
End;

Type
PVertMenu=~TVertMenu;

TVertMenu=Cbject {TNeatMenu)
Procedure Draw;Virtual;
End;

Type PCompMenu="TCompMenu;
TCompMenu=0bject (TNeatMenu)
SubMenus:Array(l..10) Of String;
Constructor Init (aX,a¥:Integer;TItems:String);
Procedure Select (var w:Char);Virtual;
End;

{Onucauna meTomos}

Constructor

TMenu.Init (ax,ay:Integer;TItems:String);

var i:Integer;

Begin
X:=ax; y:=ay;

Items:=TItems;

Sel:=1;

maxItem:=0;

For i:=]1l To length{Items) Do

If Items[i]l='{'then incimaxItem);
Draw;

End;

Constructor TNeatMenu.Init (aX,a¥:Integer;

TItems:String);

Begin
move (mem[$b800:0],5tore, 4000} ;
TMenu.Init (a¥X, a¥, TItems);

End;

Constructor TCompMenu.Init {aX,aY¥:Integer;

TItems:String);

Var i,br:Integer;

Begin
x:=aX;
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y:=a¥;

maxItem:=(;

br:=0;

Itens:='";

For i:=) To length(TItems) Do
Begin

Case TItems[i] Of

l{l

:Begin

inct(br);
If br=1 Then
Bagin
inc (maxItem) ;
SubMenus [maxItem] :='";
End
Else

SubMenus [maxItem] ;:=SubMenus [maxItem]+'{';
End;

:Begin

dec {br):
If br=1 Then
SubMenus [maxItem] :=SubMenusfmaxItem}+*')"
Elze
If TItems[i~1]=')' Then Items:=Items+' ()"
Else Items:=Items+' {'+TItems[i-1}+')";
End;
Else
If br=0 Then Items:=Items+TItems[i]
Elsea

SubMenus [maxItem] :=SubMenus fmaxItem]+TItems(i];

End; {case}

End; {for)

Sel:=1;

move (mem[$b800:0],Store, 4000) ;

End;
Procedure TCompMenu.Select (Var w:Char);
Var wSub, ¢c:Char;

SubMenu: PNeatMenu;
x1:Integer;

Begin

Sel

:=0;

wi=%#0;
Repeat
¢:=readkey;
Case c Of
'':Bagin

inc{sSel):
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If Sel>maxitem Then Sel:=1;
Draw:
End;

$13:1If pos('(',SubMenus[Sel])})=0 Then w:=WhatSel

Else
Begin
x1:=x+LeftBoard{Sel);
If pos{*'))',SubMenus([Sel])=0
Then SubMenu:=new (PVertMenu,

Init(x1,y+1l,SubMenus[Sel]))
Else SubMenu:=new(PCompMenu,Init (x1,y+1,

SubMenus [Sel])):
SubMenu”.Select (wSub);
dispose (SubMenu, Done) ;
If wSub=#27 Then w:=wSub;
End;
$27: wi=§27;
$#0: c:=readkey;
End; {case}
Until w<>$0;
End;
Destructor THNeatMenu.Done;
Begin
move {Store,mem[$b800:0),160*25);
End;
Procedure TMenu.Select(Var w:Char);
Var c:Char;
Baegin
wi=#0;
Repeat
c:=readkey;
Case c Of
' '":Bagin
inc(Sel);
If Sel>rmaxItem Then Sel:=1;
draw;
End;
#13:w:=whatSel; {enter}
$27:w:=%27; {esc}
#0:c:=readkey
End; {case}
Ontil w<>#0;
End;
Procedure TMenu.Draw;
Var a,b,Xnext,Item:Integer;

Begin
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Xnext:=X;
For Item:=l To maxItem Do
Begin
gotoXY (Xnext, Y) ; (mepememaer Kypcop B NaHHEE
KOOPIWMHATH }
If Item=Sel Then TextColor(Yellow)
{BHICOp i1BETA CHUMBOJIOB}
Elme TextColor (White):;
a:=Leftboard{item);
b:=len{item);
Write (copy({Items,a,b)); {konupyeT M3 CTPOKM
items b CMMBONOB, HAuMHAA C CHMBONA C HOMEPOM a}
inc (Xnext,Len (Item)+2)
End; {for}
gotoXY (80,25);
End;
Procedure TVertMenu.Draw;
Var Item:Integer:
Bagin
For Item:=1 To maxItem Do
Begin
gotoXY (x, y+tItem~1);
If Item=Sel Then TextColor(Yellow)
Else TextColor (White);
Write (copy{Items,LeftBoard(Item),Len(Item)});
End; {for}
gotoXY (80,25);
End;
Function TMenu.LeftBoard(Item:Integer):Integer;
Var a,i:Integer:
Begin
i:=1;
a:=1;
While i<length(Items) Do
Begin
If Item=a Then
Begin
leftBoard:=i;
i:=length (Items) ;
End
Else
Begin
i:r=i+lent(a)+3;
inc(a):
End;
End; {while}
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End;

Function TMenu.Len{Item:Integer):Integer;

Var i:Integer;

Begin
i:=LeftBoard(Item)};
While Items[i]<>' (' Do inc(i);
Len:=i-leftboard{item);

End;

Function TMenu.WhatSel:Char;

Begin
WhatSel:=Items[LeftBoard{Sel)+len(sel) +1];

End;

{OcHoBHAA nporpamMal

Var M:PCompMenu;
n:Char;

Begin clrScr;new(M,Init (10,3, Stroka)}:
M*.Select (n) ;dispose (M, Done)

End.

Tlpu HcnMoAHEHHH 3Toli MpOrpaMMBl MOABAAETCA NYCTON 3IKPaH.
ITocne Haxatia Ha KNABHILIY npoden HA 3KpaHe MOSBHTCA CTPOKA H3
TPEX MYHKTOB INIABHOTO MEHIO:

Onepaniionnoe CrpyxTyproe O0nexTHOE

XKeNTBIM UBETOM BLINENEH MEPBBIN MMYHKT MeHIO, Eciy HaXaTh Ha
knaguiny Enter, To MOSBUTCS BePTHKARLHOE MOAMEHIO:

CrpyxrypHoe  O6BekTHOC

Onepannonioe

Doprpan

Beilcux
Cu

C BBIACIICHHBIM LIBETOM NEPBLHIM NYHKTOM. CMeHa BRIOpaHHOTO MYHKTA
(mpoOBILKEHKE MO TIYHKTAM) NPOM3BOZUTCA TPH NOMOIUM KIaBHIUM
npoden. HaxatveM Ha knaBHiuy Enter 3akpriBacTcs NOIMeHIO. BHXoa
H3 NMPpOTPaMMEl BHITIONHAETCA TIPH NTOMOILUM KnaBHH Esc.

Ynpaxnenns

1. OnncaTh O6LEKT C YKA3aHHEM €0 METONOB:

a) TeneponHmit 3BcHOK (HOMeEp TenedOHa, AaTa pasroBopa, NMpo-
IOJDKNTERBHOCTh, KOE ropola | T.4.),

6) noesnxa (HOMEp Moe3aa, NMYHKT HA3HAYEHHd, OHH CNelOBa-
HMA, BpeMs NpUOLITHSA, BpeMsl CTOSHKH M T.1.);
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B) kuHoTearp {(Ha3BaHMe KMHO(HIBMA, ceaHC, CTOMMOCTh Oune-
T4, KONHYECTBO 3pHTENeH U T.1.).

Peanu3oBaTh 0OBABNEHHBIE B OOBEKTHOM THIIE METOHBI.

2. JononHHUTE 06BEKT Drob B NMpUMEpe 3 METONAMM <IOAOXKUTENbHAA
apobb» (DYHKIMA JOTHYECKOTO THIA), sMPaBMNbHAA Apobb» (DyHKIIHA
JIOTHYECKOTO TUTIA), «<KOHEYHAA HeCATHYHAA Opobbs ((DYHKUMA IoTIHeC-
KOro THINA), «Mepuon ApOOH» (CYILECTBYET, €CJIH COOTBETCTRYIOWIAN Je-
CATHYHAS OpoShb He ABMACTCA KOHEUHOI, B 00lleM cIyyae pe3ynbTaT —
<LTUHHOS» YHCAO); PEATH30BATh H NMPOTECTHPOBATh 3TH METOARL.

3. Onucats OOBEKTH-TIOTOMKH JUIS1 O6LEKTOB H3 3agaHud 1. Peann-
30BaTh 0OBABACHHHE B OOLEKTHOM THIE METOAEL.

4. Peani3oBaTh MEeTOARI «BRIYKCITHTENEH» H3 NpHUMEDPa 4.

5. HonoaHuTh HaGop OGLEKTOB W3 NPUMEpPa 5 0OBEKTOM «IIPAMOY-
TONBHHK», 2 TAKXKE APYTHMH BRIMYIUILIME YETHIPEXYTONBHHKAMH (Tpa-
Nenya ¥ T.4.), He ABTAIOIIMMHACH MapannenorpaMMaMi, H peainao-
BaTh COOTBETCTBYIOLIVE METOAR.

6. BBIMOJHWTH ApYroii BapHaHT NPOEKTUPOBAHUA H PEeaTH3AIMH
00BLEKTOB H HX METOAOR, HCITONB3Y] A OAHHAKOBHIX ACHCTBHI BHUp-
TYaRBHEIE MCTOORI.

7. Peann3opate npuMeprt 3— 5, coanasas oOBEKTH B JHHAMHYEC-
Kol mamaTu.

8. MocTpouTs B KaXXAOM Cliydae HepapXuK) o6beKkToB. [Tocnhenosa-
TeLHO TIPUMEHHTD U1 OOLEKTOB METOAEl OToBpasHTh, CIBUHYTE,
MIMEHMTh pa3MepH, cnpaTaTe (3aja4ya B3ATa Ha http://
petrsu.karelia.ru/Structure/Deps/IMO/pascal/theory/1.htm):

a) KOOpAHHATE — TOYKA — TOPU3OHTANbLHAA NHHWA — TOPH3OH-
TANBHO-BCPTHKANBHOE TIEpeKpecThe;

6) KOOPIMHATEL — TOYKA — HAKJAOHHAA MOA YrAoM 45° JIHHuA —
HAKJIOHHOE MePeKpECTLE;

B) KOOPIHHATHE — TOVKA — OKPYXHOCTE — AyTa {TIpoLeaypa Arc);

I} KOOPAMHATEl — TOYKA — 3JTHNC {mpouenypa FillEllipse) —
UTMNTHYECKAsA AyTra (MpoLeaypa Ellipse);

I} KOOPAMHATHI — TOYKA — OKPYXHOCTB — ceKTop (mpolemypa
PieSlice);

€) KOOPRMHATEHL — TOYKAa -- CEKTOp (npouedypa PieSlice) —
WITHNTRYECKAR Ayra (polieaypa Ellipse);

X) KOOPAMHATBI — TOYKA — MPAMOYTOARHKMK (mMpolienypa
Rectangle} — TpexmepHas noJyioca (Ipoueaypa Bar3D);

3} KOOPAHHATH — TOYKA — 3alITPHUXOBaHHEIR 3AMMIC (MpoLeaypa
FillEllipse) — 3alUTPHXOBAHHEIH CEKTOp (Ipouerypa Sector);

H) KOOPAMHATBl — TOUKA — OKPYXHOCTb — 3aLUITPUXOBAHHEIM CeK-
Top (Mpouenypa Sector);

K) KOODAHHATH — TOYKA — OKPYXHOCTh — 3JUITHIITHYESCKAA JyTa
(npoueaypa Ellipse).

9. PeannaoBaTh OOBEKTH M MX METOAR K3 npuMepa | B rpadudec-
KOM pexmumMe,



IJIABA 4. A3BIK ITPOFTPAMMUWPOBAHUA CH++

4.1. Beenenne B Cu 1 Cu++

Heropus a3sika nporpammaposannd C++, BToppiM A3bIKoM nporpam-
MHPOBaHMA, KOTOPLI Npeanaraercs ANA H3yueHMs B JaHHOM TOCO-
61, aBnseTca A3bIK CH (B aHMIHICKOM BapMaHTE €ro Ha3paHHe 060-
sHavyaeTcd OAHOH 3arnaBHoit Gykpoit naruHckoro amdasuta — C). SA3bik
Cu Obu1 coaman B 1972 r. coTpymuukoM ¢upMbl Bell Laboratories B
CIIA Hexucom Puryn,

ITo 3aMbicny aBropa, A3bK Cu JoMXeH 6B 00najaTh NPOTHBOpE-
YHBHMH CBOicTBAMH. C OIHOI CTOPOHH, 3TO A3LIK MPOTPAaMMHPOBRa-
HHA BBICOKOTO YDPOBHA, MORIEPXHBAIOLIMA METOAMKY CTPYKTYPHOTO
nporpaMMHpoBadiA (nojacbHo Tlackamo). C apyroit ctoponbl, 10T
A3BIK JAOXEH 00ecNMeYHBark BO3MOXHOCTD CO3JABATh TAKME CUCTEM-
HbIE NMPOTPAMMEI, KAK KOMITHASTOPH W OrepalliOHHEIC cHCTeMBl, Jlo
NOABRNEHHA CH nogoOHbIC NMpOrpaMMBl HUCATUCE HCKIIOUHTENBHO Ha
A3BIKaX HHM3KOTO YpoBHS — AccemOnepax, Asrokoaax. [lepebiM cuc-
TEMHBIM TIPOTPAMMHBIM NPOAYKTOM, pa3paboTaHHBIM C roMollbio CH,
cTana ornepaumoHHas cucremMa UNTX. M3-3a ymoManyToit BHILE ABOH-
CTBEHHOCTH CBOHCTB HepeAKo B INTepaType 36K CH HA3LIBAKOT S3bI-
KOM cpeanero ypopusa. CraHgapT CH Obin yTeepxkieH B 1983 1. AMepH-
KAHCKMM HAalHOHANbHBIM HHCTHTYTOM cTaHgaptoB (ANSI) n nomy-
yun HasBaHHe ANSI C,

B naqane 1980-x rr. B T0¥ Xe dupme Bell Laboratories e¢ coTpynnu-
koM BeepHoM CrpoycTpyrnioM Geito paspaloTaHO pacliHpeHHe A3BIKa
CH, npegHa3sHadeHHOEe T 00BEKTHO-OPHEHTHPOBAHHOI'O MpOTpaM-
MHpoBaHHA. [lo cyTH nena, 6bUT CO30AH HOBBIH A3HK, NEPBCHAYANBHO
Ha3eaHHBI «CH ¢ Knaccamu», a mosnHee (B 1983 r.) momyuyumsmmi
HazpaHue Cu++ (Cu-naroc-nmoc). d3pik Cu++ NpHHATO CHHTATE ASHI-
KOM 00BEKTHO-OPHEHTHPOBAHHOIO IpOrpaMMIpoBaHKa. OIHaKo 270T
ASHIK KaK NMOAMHOXECTBO BKAKUAeT B cefa CH M nmo-npexHeMy Co-
XpaHAeT CBOMCTBA A3BIKA LI CUCTEMHOTO NMPOrpaMMMpoBaHusa. Bee
CYLLIECTBYIOWHE BePCHH TPAHCHATOPOB Anst Ch-t+ rioafiep>kHBAIOT CTaH-
Japt ANSI C.

M3 ckazaHKOroO BHILE caeayeT, YTo A3k CH-++ noaaepkUBaeT Kak
MPOLEAYPHYIO, TAK U O0BCKTHO-OPHEHTHPOBAHHYK MapalMIMbl Npo-
rpaMMHpOBarHi. [locnemyionimii MaTepuan nocoGHa B Gonelleit cTene-
HH MOCBALLEH NMpOLETYPHOMY NMpOrpaMMHPOBaHHIO Ha CH++ 1 MWL B
pasg. 4,10 npusogutea kpatkoe Bpeaenue B OOII na Cu++, nogo6Ho
TOMY KaK 3TO CAeMaHo B I, 3, noceaenHof Tlackamo.
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Ilpumeps1 nporpamm. s Toro utofsl MOMYYHUTH NepBOHAYANBHOE
[IpcICTABNIEHUE O MPpOrpaMMHpoBaHHM Ha Cu/Cu-++, paccMOTpHM
HECKOMBKO NPHUMEPOB.

B nutepartype no nporpaMMHPOBAHHIO CTANO TpagULHcH NPUBO-
ONTH B KauecTBe NMpumepa nepeoil nporpamMmel Ha CH cieayiommit
TEKCT.

Ilpumep 1.
/* Bama nepBaa nporpamma Ha Cu */
#include <stdio.h>
vold main()
{

printf ("\n 3mgpaBcTeyii, Mup!\n"};
}

3nech nepBas CTpoKa NpeAcTaBnfeT cobolt komMeHTapuil. Hauano
H KOHell KOMMEeHTapHUa OrpaHWYHBAIOTCA NMapaMH CHMBOJIOB /* H */
Bee, 4yTO pacmoNONXEHO MeXIy 3THMH CHMBOJIAMH, KOMIMIATOD MI-
HOPHpYeT.

BTopas cTpoKa nporpaMMBI COREDXKHT upexmuay npenpoueccopa:

#include <stdio.h>

Oua cool11aeT KOMITUAATOPY HEGOPMALHIO O HeoOXOAHMOCTH MO~
KJIOYHTE K TEKCTY NMPOrpaMMEL coiepxumoe daiina stdio . h, B KOTO-
pOM HaxoaWTCA onmHcaHHe (npoToTun) OubnuoTeuHOl (GPYHKUUM
printf () — QYHKUHH BEIBOJA HA 3KpaH.

Bcesa nocnemyonias 4acTk MPOTpaMMBbl HAa3bIBACTCA GA0KOM ORUCARUA
araenol yncyuy. OHA HAYHHACTCH € 3aroJOBKA MMABHOH (DYHKIIHH:

void main()

JioGas nporpamMma Ha CH 06s13aTeNEHO CONEPXKHT MIABHYIO DYHK-
LMo, HMA KOTOpOli — main. Cnoso void 0603HAaYaeT TO, YTO IMABHAA
GYHKUHA He BO3BPallaeT HUKAKHX 3HAMEHHH B Pe3yNAbTaTe CBOEro
BBIMOJIHEHHUA, a NMYCTHE CKOOXH 0003HaYalT GTCYTCTBHE apTYMEHTOB,
Teno masHOH GBYHKIMH 3aKTIOHAETCS MEXAY NMapoil GUIypHBEIX CKO-
60k, cnemysoLMX Mocjie 3aroioBKa.

TexkcT nporpaMMBI COTEPXKAT BCETO JTHIIE OOUH UCTIONHAEMELA One-
paTop — 3TO ONEpaTop BHIBOIA HAa 3KpaH. BeiBox ocylecTRASETCA MY-
TeM o0pallieHWA K cTaHpapTHolt 6ubnuoreutolt oyHKuuM printf (). B
Pe3ynLTaTe €10 BHINMOJIHEHWS Ha 3KPaH BHIBEAETCH TEKCT:

3npaBcTBY, Mup!

Bnepeau RaHHOiA CTPOKH M 1IOChe Hee GyaeT MponymeHo no OaHoH
MYCTOM CTPOKE, YTO OGeCNeyHBaeTCd HaIHYHEM YIIPARTAIOLIUX CHM-
BOJIOB \n. )

Creayioninit mpaMep COIepXHUT MPOrpaMMy, BHITOMHAIOUIYIO T Xe
caMble OeHCTBHA, HO HAMMHCAHHYIO Ha Cut+-+,
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Tlpamep 2.
// Bama nepBad nporpassda Ha Cu++
#include <iostream.h>
void main ()
{
cout"\n3npascTByit Mup!\n";
}

TlepBoe oTan4mMe OT MporpaMMEl W3 puMepa | cocTouT B Gopme
koMMeHTapud. B Cu++ MOXHO HCNONABIOBATEL CRIPOYHBIE KOMMeHMA-
putli, KOTOPBI HAYHHACTCA ¢ CHMBONOB // U 3aKAHYMBACTCA KCHLIOM
CTPOKH. [INnA opraHu3aliii BHBOIA Ha 3Kpa¥H K NMporpaMMe TIoIKI10Ya-
eTcA crietHanbHas Subauomexa obsexmos, 3aTONOBOYHLIN daiin koTo-
poil HMeeT MMA iostream.h. BHBOL OCYIISCTRASETCA NOCPEICTEOM
obbeKTa cout M3 3TOH GHOAMOTEKH.

B ripuMepe 1 MCMONB3YETCA MEXAHM3M POpMAmMHO20 6800a/6vie00a,
XapaxTepHbiii it Cn. B npuMepe 2 paboTaeT MeXxaHM3M NoMOKOG020 660-
da/este0da, peannsopaHHelit B Cu++. TlpeeMcTBeHHOCTE CH+ 110 OTHO-
mmeHnIo kK Cu BHIpaXaeTcsd B TOM, YTO DporpamMma w3 nipuMepa | Gymer
BOCTIDHHUMATECS KOMITHIIATOpOM Cu-++, T.e. 3Ta nporpaMMa HCSIOMHK-
Ma B moboii cucreMe NporpaMMHUPOBAHUA, OPHEHTHPOBAaHHOI Ha CH++.

PaccMOTpHM elite OIUH npuMep nporpaMMel Ha CH/Cu++. Conoc-
TaBHM ee ¢ aHANOruYHoli nporpaMMoit Ha [lackane.

IIpamep 3. JencHue npocThix apebeit (¢M. pasm. 3.1):

a/b: c/d=min

Tlackam : Cn
Program Example 3; #include <stdio.h>
Var a,b,c,d, void main()
m,n: Integer; {
Begin int a,b,c,m,n;
Write ("a="); ReadLn({a); printf ("\na="};
Write("b="); ReadLnib}; scanf ("%d", &a) ;
Write("c="); ReadLnic); printf ("\nb="});
Write("d="); ReadLn(d}; scanf ("%d", &b);
m:ma*d; printf {"\nc=");
nish*c; scanf ("%d", &c) ;
Writeln{("m=",m); printf ("\nd=");
WriteLn("n=",n) scanf ("%¥d"”, &d) ;
End. m=a*d;

n=b*c;

printf ("\nm=%d4",m) ;
printf ("\nn=%d4",nj;
}

B 310M IIpMepe 1MOABYICA HENEIE PSE HOBRIX 3/ICMEHTOB IO CPaBHe-
HUIO ¢ npesbiryiuM. [TepBast CTpoKa B Telle MaBHOH QYHKUMHK ABgeTCA
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ofBANIEHUEM MSTH NEPEeMEHHBIX LIEAIOTO THNA — int. Jianee HapaRy
yKe 3HAKOMBIM oTIepaTopoM (opMaTHOrO BLIBOAA HA 9KPaH HCTIVIb3YeTcs
oneparop $OPMATHOTO BBOIA C KIABHATYPH — scanf (). 9710 Takke CTaH-
JapTHaq GYHKIIMA U3 GHOMUOTEKM BBOIA/BHBOAA, MONKNIOYAEMas K Npo-
rpaMMe ¢ NOMoLbIo (aitna stdio.h. Tlepetii apryMeHT 3100t DyHKIMH
%d ABnAETCA crieuHgprKaureli ¢opMaTa BEBOAMMBIX 3HAYEHHH. B 1aHHOM
cllydae OH YXa3HBAaeT Ha TO, YTO ¢ KJaBHarypbl OymeT BBOTUTECA LIENIOE
yucno. Tlepen 1MeHeM BBOTHMOH TIEpeMEeHHOM NPHHSITO MHCATE CHMBOT &.
D10 HeoOXOIMMO AeNATE 11 NMpaBWIbHOM paboThl BYHKIIMK scanf ().
CwMeich zaHHOTO cuMBIa GyaeT rosickeH nosxe. B ormune ot [lackana B
KayecTBe 3HAKA MPUCBAMBAHNA HCTIONB3yeTcsa cMMBOR =. OIHAKO YHTAThH
€10 HaZ0 KaK «IIpHCBOHTE>, CrielHUKALHY dropMaTa $d HCTIOUIBSYIOTCA U
MpH OPraHU3alIMK BHIBOIA Ha 3KPaH LEABIX YHCEN ¢ NMOMOLEIO GYHKIHH
printf ().

D1anH paboThl ¢ nporpammoii Ha Cu++ B CHCTEMe NPOTPAMMHpOBA-
i (puc. 41 — NpAMOYrONBHUKAMH OTOGpaKeHBI CHCTEMHBIE IpO-
rpaMMBL, a GJTOKM ¢ OBaNbHOH dopmo¥i 0603HavaloT (aiinbl Ha BXoae
M Ha BBIXOJE 3TUX NMPOrpaMm).

Texcrosbiii pesaKTop

CXORHHIL TEKCT NpPOrpaMMEL Ha Cy++
{thaitn example.cpp)

Tpenpoueccop Bmmqaeztze daitmu )

h 4
HonHuit TEKCT nporpaMMH Ha Cu++)
(dain example.cpp)

r KoMmuastop I

OGbeXTHHI KOI NpoTpaMMbI
(datin example.obj)

h

Komnotosumx 4—(Bnﬁnno1etmuc tbaﬁmq

|

HcnonHsemas nporpaMMa
{caiin example.exe)

Puc. 41
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1. C noMowplo mexcmogozo pedaxmopa HOPMHPYETCH TEKCT NPO-
rpaMMH H coxpaHsaeTca B Qaiine ¢ pacmmpenueM cpp. IIycTes, HanpH-
Mep, 310 Gymet daiin ¢ UMeHeM example.cpp.

2. OcyluecTBASIETCA 3TAN npenpoyeccoproii ofpabomxu, conepXa-
HHe KOTOPOTo OMNPEAENACTCA OHPEeKTHBAMH Npenpolleccopa, pac-
MOJIOXEHHBIMH Tepe]l 3arojioBKOM nporpaMMHe (GyHkuun). B yacr-
HOCTH, 1O IHPEKTUBE #include NMpenpoLeccop MOAKIIOYAeT K TeK~
CTY NPOrpaMMH 3aronoBourble dainer (*.h) crannapTHEX OMGNHO-
TeK.

3. [TpOUCXOMUT KoMRUARKUR mekema TPOrpaMMel Ha Cy++. B xoze
KOMITHJSILMH MOTYT OBIT:E OOHApYXeHBl CHHTAKCHYECKHE OLIHOKH,
KOTOpbIE JOJIXEH HCNPABHTH NMPOrpaMMHICT. B pe3yneTaTe yCIlemHON
KOMITHNALMH TIONYIACTCA 00sekmubill kod npozpammvi B (aiine ¢ pac-
lHpeHHeM obj. HanpuMep, example.obj.

4. BEITOJIHAETCA 3Tall XOMNOHO8KH ¢ TIOMOLUBIO CHCTEMHON mpo-
rpaMmbl KoMIMOHOBLUHK (Linker). DTOT 3Tan elle HA3HIBAOT pedax-
muposaruem ceaseil, Ha paHHOM 9Tamne K NMporpaMMe MogKMIoONaloTes
OHONHOTeUHHe DYHKIUHH. B pe3ynsTaTe KOMNOHOBKH CO3A3eTCA MC-
MONHsieMasn TporpaMMa B datine ¢ pacummpeHHeM exe. Hanpumep,
example.exe.

4.2. Daementsl 53nika Cu++

Andasnr, B ancdasur a3pika CH++ BXOAAT:

& NaTHHCKMe GYKBHL: OT @ o Z (CTpouHBIe) M OT A 1o Z (MpONMHCHEIE),

e JecATHYHBIC HHPPH: O, 1, 2, 3, 4, 5, 6, 7, 8, 9

e CNIELHANBHBIE CHMBONEL: ™ { } , | [ 1 () +—/ % \ ; *:
2<=>_' & F~" ., *

K cneunansHpiM CHMBOMAM OTHOCHTCA TAKKe NMpober,

B koMMeHTapHaxX, CTpOKaX H CHMBONBHEIX KOHCTAHTAX MOTYT MC-
TIONb3OBATHCA W APYTHE 3HAKHW (HanpuMep, pyccKkue GYKBBI).

KoMOWHaHH HEKOTOPHX CHMBOJIOB, He PAa3IeNICHHBIX NpofeiaMi,
WHTEPIPETHPYIOTCA KAK OIHH 3HaYUMEI CMBoJ. K HAM oTHOCATCS:

++ — == §& || <€ > p= &= 4= —= %= [m P [ x7 [/

B Cyu++ B Ka4ecTBe OrpaHHYIHTENEH KOMMEHTAPHER MOTYT HCTIONE-
30BaTBCA KakK MAapH CHMBONIOB /* W */, NPHHATHIE B 83BIKe CH, TaK H
CUMBONE! //, HCTIONb3yeMHeE TOAbKO B CH++, [IpH3HakoM KOHOa Ta-
KOTO KOMMEHTADHUA SABNACTCA HEBMIMMEBIN CHMBOA TiEpexoda Ha HO-
By10 CTPORY. IIpUMepH:

/* 370 KOMMeHTapHuil, AOOYCTMMEIA B CM M Cut+ */
//3TO CTPOYHEI KOMMEeHTAPMIA, MCHONb3YeMHIT TONbEKO B
Cut++
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M3 cumponos andasuta GoOpMHUPYIOTCH ACKCEMET — SANMHHIL TEK-
CTa MPOTpPaMMH, KOTOPBIe NMPH KOMNHMAALMH BOCIPHHHMAKOTCA KakK
eHHOE LIEN0e H He MOTYT GbITh pasfiencHH Ha foJiee MENTKHE AeMeH-
. K Jekcemam orHocaTcs MaeHTUGHKATOPLI, cAyxebHLE Cloba,
KOHCTAHTH, 3HAaKH OMNepalyii, pajienuTenn.

Hpermndukaropn. ITocnegopaTensHOCTh TATHHCKUX OYKB, 1tndp,
CHMBOJIOB OX4YSPKMBAHMA (_ ), HAYMHAIOWAACA ¢ GyKBBI WIH CUMBO-
na NMogYepKUBaHMA, ABAstieTcs naeHTHdUKaTopoM. Hanprmep:

B12 rus hard RAM disk MAX rig 32

B ornmume ot Tlackana B Cu/Cu++ paznuyaioTcss NPONMUCHLIE H
CTpouHLIe OYKBHL. DTO 3HAYUT, UTO, Hanpumep, flag, FLAG, Flag,
F1Ag — pa3Hbie HIEHTHPUKATOPH.

OrpaHndeHHs Ha UTMHY WICHTHOWKATOPA MOTYT PA3RHUaTLCA B pas-
HBIX peanH3almsx g3sika. Kommoisiropst grpmel Borland noaponstor uc-
NOTH30BATH ¢ 32 TIepBbIX CHMBOJIOB HMCHH. B HEKOTOPHX APYTHX peanH-
3alUsAX JOMYCKAIOTCA HaeHTHOUKATOpH! ITMHOH He Gonee 8 cMMBONOB.

Cnyxebnnie (knaesnie) cnosa. Kak u B Ilackane, cmyxefHbIe C10-
Ba B Cn — 370 MneHTHOHKATOPH, HasHAYeHHE KOTOPBIX OAHO3ZHAYHO
OIpeiesieHO B A3bIKe. OHH He MOIYT OBITh MCMTOMBIOBAHBI KaK CBOGON-
1O BeIOHpaeMble MMeHA. [1onHENT CNMCOK CyXeOHRIX CIOB 3aBUCHT OT
peasiM3alvH S3BIKa, T. €. pa3sNNYaeTcs Ui PAa3KbIX KOMIHNATOpos. On-
HAKO CYIECTBYET HEM3MEHHOE SApPO, KOTOPOe ONpelieNieHO cTanhap-
ToM Ci++. Bor ero cniucok:

asm else operator template
auto enum private this
break extern protected throw
case float public try
catch for register typedef
char friend return typeid
class goto short union
const if signed unsigned
continue inline sizeof virtual
default int static void
delete long struct volatile
do new switch while
double

JoTNoNHHUTENBHBIE K 3TOMY CITHCKY CITYKeGHBIE CNoBa NPUBEIEeHH B
OMMCAHUAX KOHKPETHHIX peaymsauunii Cu++, Hexotopble U3 HHX Ha-
YHHAIOTCA ¢ CHMBOJIA NMOAYEPKUBAHNSA, HarpumMep: _export, _ds, _AH
H np. CyllecTBYIOT CnyXeGOHEE cMoBa, HAYMHAKIIMECT ¢ ABOHHOro
MOAYEPKUBaHHA. B CBA3M C 3TUM MPOTPAMMHCTY He PEKOMEHOYETCA
HCIIONE30BATh B CBOCH NporpaMMe HACHTH(HUKATODEI, HAXMHAIOIINeE-

' ¢4 ¢ OMHOTO WIH ABYX NONYEPKNBAHHI, BO H30eXaHHe COBMAeHUs CO
CNYyXeOHHMH CIOBaMH,
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4.3, Trob KaHMBIX

KoHuUenuna THMOB ZaHHBIX ABAACTCA BaxHeHLIeH cTopoHO# nio-
Goro aspika nporpaMMupoBaHus. OQcoGeHHocTh Flackana coOCTOHT B
SonbitioM pasHOOOPAa3HH THIROB, CXEMAaTHYECKH NpEACTABNIEHHOM B
pasn. 3.4 Ha puc. 9. AHanornyHas cxeMa I a3sika CH++ npeacraene-
Ha Ha pHc. 42,

CpaBHEHHE CX¢M NPUBOANT K BEIBOOY © TOM, 4YTO pasHooOpasne
THIOB JaHHBX B CH++ MeHbure, yueM B Typbo Jlackane.

B Cn/Cu++ nmeercd geThipe 6a30BRIX apHMeTHIECKHX (UHCITO-
BbIX) THMA AaHHBIX. U3 HUX JBa LEJOYHCAEHHHX — char, int — H
ABA NJiapaolpx (BeleCTBEHHHX) — float H double. Kpome Toro, B
IporpaMMax MOXHO HCTIONB30BATE HEKOTODBE MOAN(DHKALIMH 3THX TH-
TIOB, ONMCHBAeMEIX ¢ ITOMOLIBIO CAYXKEOHEIX OB — MOAN(DHKATOPOB.
CyuiecTsyoT aBa Moaudukatopa pasMepa — short (KOpoTKuit) M
long (AMHHHI) — W ABa MOAMGUKATOPA 3HAKOB — signed (3HaKO-
BUMIT) M unsigned (6e33HaKOBRIT). 3HaKOBble MOAUPHUKATOPHI NPH-
MEHSAIOTCA TOMBKO K HENHM THIIaMm,

Kak H3BeCTHO, THN B&IMYKHBI CBA3AH ¢ €¢ POPMO BHYTPEHHErD
NpeIcTABNCHUA, MHOXECTBOM IPHHMMASMBIX 3HAYCHUI 1 MHOXECTBOM
onepauuii, MpUMEeHNUMEIX K 3Tol BenuunHe. B TaGn. 4.1 nepeyncnerH
apudMCeTHYECKHEe TUNBI JaHHLIX CHU++, yKaszaH o6beMm 3aHpMaeMofii
TNIaMATH ¥ AUANA30H JONYCTUMBIX 3HAYeHHIL.

Pasmep Tuna int W unsigned int 3aBHCHT OT pa3Mepa ClOBa
onepalHOHHO CHCTEMBI, B KOTOpoi! paGoTaeT xoMnunatop Cu++. B
16-paspaaanx OC (MS DOS) 3TuM THNAM COOTBETCTBYIOT 2 HaiiTa, B
32-paspagHbix (Windows) — 4 faifra.

CxanspHbie ApudMeriueckue Ilensie

Yxazarenu IInapalouimne

Tunsr |—

Maccuen

— CocraeHEE CTpyKIypH

CMech

Puc. 42
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Tadnuwua 4.1

[ Tom Paamep BOKBHBANCHTHEIE
JAHHbIX (6akT) Avianazor snavernit HA3BAHHA THNA
char i —128...+127 signed char
int 2/4 3ABHCHT OT CHCTEMbI :iEMd' signed
unsigned 1 0...255 HET
char
E::igREd 2/4 3aBHCUTY OT CHCTEMEL unsigned
short - short, signed
int 2 32768...32767 short int
unsigned 2 0...65535 ?nsignedshort
short int

- long, signed
long int |4 2147483648 ...2147483647 long int
ggiéginnetd 0...4294967295 unsigned long
fleoat 4 1(3.4E—-38...3.4E+38) HeT

double 8 +(1.7E~308...1.7E+308) HeT
long -
double 10 +(3.4E~4932...1.1E+4932) | ner

AHaNM{3UpyA JaHHEIe Tabn. 4,1, MOXHO cleNaTh CA¢AYIOUIHE BEIBOIEL
* ecIH He yKa3aH 0a30BHIH THN, TO MO YMOMUAHUIO MOAPA3YMCBA-

erca int;

e eCJTM He YKa3aH MoAM(UKATOp 3HAKOB, TO MO YMOIYAHMIO NOApa-

3yMeBaeTca signed;

e ¢ 5a30BBIM THNOM float MOMM(UKATOPEI HE YNMOTpeONAIOTCA;
« Moau(HKaTOp short MPHMEHHM TOMBKO K $a30BOMY THIY int.
ITporpaMMucTy, paboTaBiuemy Ha Ilackane, noKaxercs CTpaHHBIM,

YTO TUM char NMPUYUCIEH K apHdMeTHYECKUM THNAM. Beab gaxe ero
MM YKA3BIBaeT Ha TO, YTO 2T0 CHMBOABLHHI THM! B Cu/Cu++ Ben-
YMHH THIA char MOTYT pacCMATPUBAThCA B IIPOrpaMMe M KAK CHMEBO-
Jibl, H KaK uearic yncna. Bee 3aBUCHT OT KOHTEKCTa, T.€. OT cnocoba
HCIIONb30BAHMA 3TOM BeIMYHHH. B cayyae HHTepNpeTALIMM BEMHYNHH
THNA char Kak CHMBOJA ee ‘IMCIOBOC 3HaucHMe sBuserca ASCII-
KoaoM. Cneaylouuit mpuMep WIIOCTPHUPYeT CKa3aHHOE.

char a=65;

printf("%c",a);/*Ha sxpaHe NOABMTCHA CHMMBON A*/

printf("%d",a);/*Ha sxpaxe nNOABMTCA WMCIC 65*/

Cumsonsl "$c” sipnsiorea cneunduxanueit GpopMaTa BBOAA/BbIBO-
J1a CUMBOABHEIX JAHHHX, a "$d" — cnenruKanmeil 2 Leasx YRces.
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Eme oanHodt ocoGeHHOCTRIO CH, KOTOpaA MOXeT YOUBHTD 3HATOKOB
[Mackans, apnasercs OTCYTCTBHE Cpeld Ga30BHX THUIIOB JIOrHYECKOro
THNA JaHHMX. MexXay TeM, KaKk MBI Janbllie YBROUM, B CH KCMOIB3Y-
10TCA OTHYECKHE onepallid M JIOTHUECKHE BhipaXeHHA. B KadecTse
Joruyeckux peauuny B Cu/Cu++ BeicTynalot nenkle uncna. Uutep-
NMpeTalHA VX 3HaYCHHIT B IOryuecKye BeIMUHHEBI NPOUCXOMMT IO Npa-
BUJTY. pasuo #yaio — aoxce (B Ilackane — false), He paeno Hymo —
ucmuna (8 Ilackane — true).

B nocnepHMe eepcun Cu++ pobapner OTHeNABHHI NOrHYecKHil
TUN ¢ UMEHEM bool. Ero oTHOCAT K pa3HOBHAHOCTH LENBIX THIIOB
JAHHHIX.

Onmcannde nepeMendbIX B nMporpaMMax Ha Ch/Cut++ umMeert BHA;

MMA_TUNA CAMCOK NEePeMEeHHHX;

ITpumMepEr onucaHmil:

char symbol,cc;

unsigned char code;

int number, row;

unsigned long long number;
float x,¥,cc3;

double e,bd;

long double max_ num;

OIHOBPEMEHHO C OTTHCZHHEM MOXHO 3a1aTh HAYANBHbIC 3HAYCHHS
nepemeHHbIX. TaKoe ACHCTBHE HA3BIBACTCA UNuKUAAU3AYUel nepeMen-
Hoix, OnMcaHHe ¢ WHHUMAMH3AUHEH NPOH3IBOAMTCA Mo cnemylowei
cxeme: '

THIT mﬂ__nepeueﬂuoﬁ = HavdalbHOS 3IHaYeHHe
Hanpumep:

float pi=3.14159,c=1.23;
unsigned int year=2000;

Koucranmsl. Janucy yesotx xoncmanm. Ileavie decsmuunme uucaa,
HauMHAIOWHECA HE C HYAS, Hanpumep: 4, 356, —128.

Heatie socomepunnue wucaq, 3arMch KOTOPEIX HAYHHAETCA C HYJA,
Hanpumep: 016, 077.

Lleavie wecmuadyamepunnbie 4ucaq, 3aNMMCh KOTOPHIX HAUUHAETCS C
cuMeonos 0x, Hanpumep: Ox1A, 0x253, OXFFFF.

Tun XOHCTAHTH KOMIMAATOP OMpEReNsaeT Mo CAeAYIOIUM Mpa-
BMJIaM: €CJ/W 3Ha4YeHHe KOHCTAHTH JIEXUT B AHAMa3oHe THNa int,
TO OHA MOJY4YAET TUN int; B MPOTHBHOM CJAyuae npoBepserca, Jie-
KT W KOHCTaHTa B OHAaMa30He THMA unsigned int, B cay4dae
MOJIOKUTEIBHOIO OTBETa OHA MONYYaeT 3TOT THN; €CIM He MOoAXo-
JHT H OH, TO npobyerca THO long H, HAKOHEN, unsigned long.
Ecnu 3HaueHMe YMCNa He YKJansIBaeTCA B JHANa30H THMNA unsigned
long, TO BO3HHKAaeT oLUMOKA KOMMUAALMHN.
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Januce semecmaennvix xowcmanm. ECIH B 3arMcH YUCNIOBOHN KOH-
CTAHTH NPHCYTCTBYET ACCATHYHAA TOYKA (2.5) WIH 3KCNOHEHUHANE-
HOe pacliupeHHe (1E-8), TO KOMIIATOP PACCMATPHBAET €€ KaK Be-
[IECTBEHHOE YHCIO H CTABMT el B COOTEETCTBHE THN double. Hpume-
pH BELICCTBEHHBIX KOHCTAHT: 44. 3.14159 44EQ 1.SE-4.

Hcenosvzpeanue cygppuxcos. TIporpaMMUCT MOXET SIBHO 3alaTh THI
KOHCTaHTH, UCTIONb3YA WS 3Toro cy@dukcenl. CylecTByIoT TPH Bia
cydpdurcen: F (f) — float; U(u) — unsigned; L{1l) — long {(ana
LEABX ¥ BEWIECTBEHHEIX KOHCTAHT). KpoMe Toro, ZomycKaeTcs COBMEC-
THOE HUCTIONB30BaHWe CyPPUKCOB U ¥ L B BapHaHTax UL WiH LU,

Fpumepsl:

3.14159F — KOHCTaHTA THNa float, MOA KOTOPYK BhIeNsIeTes 4
faiiTa mamaTH;

3.14L — KOHCTaHTa THMNa long double, 3aHHMaet 10 GaiiT;

50000U — KOHCTaHTa THMa unsigned int, 3aHumaer 2 Gaiita
naMaTH {BMecTO YeThipex 6e3 cyddukca);

0LU — KOHCTaHTa TMMa unsigned long, 3aHHMaeT 4 OaliTa;

24242424UL — KOHCTaHTA THNA unsigned long, 3aHUMaer 4
OaiiTa. '

Januce cumeotbnuex 4 cmpoxosetx koncmannt, CHMBONBHEE KOHCTAH-
THI 3aKJ1I04AIOTCA B anoctpodnl. Hanpumep:'a*,'a’,'5','+'. Crpo-
KOBEI€ KOHCTAHTH, NPEACTABISIIOLINE cO00i CHMBONBHEIE MOCICAOBA-
TENBHOCTH, 3aK/TI0YAIOTCA B IBOIHEIE KaBBIYKK. HanpuMep: "rezult"”,
"BREOMTE KMCXOIHLE NaHHHeE .

OcobyI0 pa3HOBUIHOCTE CHMBOILHBIX KOHCTAHT NMPEACTABAAIOT TaK
HAa3kIBaeMble yrpasasiouiie cumeoatt. Ix HazHayeHNe — yripaslicHUE
BLIBOAIOM HA 3KpaH. Kak W3BecTHO, TAKUE CUMBOMH PACTIONCKEHH B
HayateHOMi acTH Kogosoil Tabnuiuel ASCIY (konsl o1 ¢ 1o 31) H He
HMeIoT rpaduueckoro npeactasncHuA. B nporpaMme Ha Cu oHM H306-
paxaloTcA napoit CHMBOJIOB, TEpBHI U3 KOTOPHIX '\ ', BOT HEKoTO-
PBIE M3 YIIPABASIOIIUX CHMBOJIOB;

*\n' — nepexod HAa HOBYIO CTPOKY;

'\t' — TOpH3OHTANBHAA Tal0ymsauus;

"\a' — nofaya 3BYKOBOTO cHrHana. IloxHbilt cnkcox ynpaeasio-
IHX CUMBOABLHBIX MOCAENOBAaTENbHOCTEH OyaeT AaH no3aHee.

Yrparnsionne CHMBONBHBIE TIOC/IEAOBATENBHOCTH SBNSIOTCA YaCTHBIM
caydaeM ackeiin-nocredoeamensiocmeli (ESC-sequence), ¢ TOMOLIBIO
KOTOPBIX MOXHO 33JaTh CHMBOJTHHYIO KOHCTAHTY YKA3aHUCM ee KoJa. Koa
CHMDBOJIa MOXHO YKA3aTh B BOCBMEPUYHOM WAH B LISCTHANIATCPHYHOM
nipeacTapaeHiy, GopMaT BOCEMEPHYHOTO NpeAcTaBAeHHA: * \ddd". 3a¢ech
d — pocbMepHyHasa mHdpa (ot § no 7). PopMaT WeCTHANATEPUYHOTO
MpeNcTaBAeHus: ' \xhh' (WM *\Xhh'), rie h — WecTHAALIATEPHYHAA
widpa (ot 0 po F). Hanpumep, KOHCTAHTA, COOTBETCTBYIOLIAA 3aTNaAB-
HO#t naTWHCKOHN GyKBe A, MOXeT OHITh TIpECTaRNeHa TPeMst criocoba-
M 'A', 'N101Y, 'Ax41'.
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Hmenosannsie xoucmanmet (xoncmanmusie nepemennvie). Kaxk u p
TMackane, B nporpaMme Ha CH/Cu++ MOTYT NCTTONIB3OBATHCA UMEHO-
BaHHEIE KOHCTAHTHL. YoTpeGnaeMoe I HX onpeaeneHus cnyXebHoe
CNOBO const NPHHATO HA3bIBaTL keaauguxamopom docmyna. Kpaiu-
GHUKaTOp const yKa3bIBaeT Ha TO, YTO NaHHAs BEIMYMHA HE MOXET
H3MEHATBCA B TeHEHHE BCEro BpeMeHH paGoTH nporpaMMet. B yacTHo-
CTH, OHA HE MOXET pacmoNaraThCd B JIeBOit YacTH oneparopa Npucea-
uBaHus. [TpHMepEI ONTHCAHUS KOHCTAHTHHX NepeMeHHEIX!

const float pi=3.14159;
const int iMIN=1, iMAX=1000;

Onpedesenue xoncmanm na cmaduu npenpolieccoproii obpabomxs npo-
2pammnt. Ellle ONHOR BO3MOXHOCTHIO BBECTH HMEHOBAHHYIO KOHCTAH -
TY ABAAETCK HCIONB3OBAHHE HPERPOLECCOPHOIt AMPEKTHBH #define
B ClieAyiomeM (opMmare:

fdefine <umMsa KOHCTAHTH> <3HaveHME KOHCTAHTED>
Hanpumep:

#define iMIN 1
#dafine iMAY 1000

TH KOHCTAHT KBHO HE YKa3HBAaeTCA W onpelenserca no ¢opMe
3anucH. B KOHIIE ANPEXTHBE! HE CTABHTCHA TOYKA C 3aISITOM.

Ha crapuu npenpoteccopHoit 06paboTKn YKasaHHME HMEHA 3aMe-
HAIOTCK Ha COOTBETCTBYIOIME 3HaUYe¢HKS. Hanpumep, ecnu B nporpaM-
M€ INPHUCYTCTRYET OnepaTop

X=iMAX—iMIN;
TO B pe3yAbTaTe NpenpoueccopHoil 06paboTkk OH NpUMET BHI;
X=1000~-1;

TIpu 3ToM HEeHTHOHKATOPH iMAX H iMIN He Tpebyior ONHCAHUA
BHYTPH NPOTPaMMEL.

Koucmanmus nepesucanemozo muna. JaHHoe cpencTso A3HKa TMO-
3BOJISIET ONPENENAThL NOCNENOBATENBHOCTD LEIOYNCAEHHBIX HKMEHOBAH-
HBIX KOHCTAHT. OnucaHue MepeuucsaeMoro THITA HAYHHAETCA CO ClTy-
XeGHOTO C/IOBA enum, a MOCTeAYIOWMH CNIHCOX KOHCTAHT 3aKAI0YaeT-
cs B (purypHHe cko6kn. Hanpumep:

enum {A,B,C,D};

B pesynbTaTte HMeHM A GYAET CONOCTABJIEHA XOHCTAHTa 0, WMEHH
B — KOHCTaHTa 1, C — 2, D — 3. 1o yMon4aHHIO 3HaYeHHE TepBoi
KOHCTAHTH paBHO HYJIO.

Mg mo6oii KOHCTAHTBLI MOXHO IBHO YKAa3aTh 3HaYeHHe. Hanpumep:
enun {A=10,B,C,D}:
180



B pesynerare GYAYT YCTAHOBNEHH CNedyIclAe COOTBETCTRHA: A=10,
B=11, C=12, D=13.
BoaMoOXeH M Takoil BapHaHT onpeneieHHs TIepeHHCICHHUA:

enum {A=10,B=20,C=35,D=100};

Ecnu nepeyucaseMoMy THUMY SAaTh MMs, TO €10 MOXHO HCIMOMB30-
BATH B ONMCAHHMU MePEMEHHDIX. JTOT BAPHAHT AHANOTHYEH HCTIONB30-
BaHHMK} IEpeYNCIIAEMOTO THNA AaHHBIX B [Tackane (cM. pasn. 3.4). Ha-
TIpHMeEp:

enum netal {Fe,Co,Na,Cu,Zn};
metal Metl,Met2;

3aech HECHTH(OHKATOP metal CTAHOBUTCA MMeHeM THNA. ITocne Ta-
XOTO ONHCAHMA B NPOFYpaMMe BO3MOXHBI CIEAYIOIIHE ONEPaTOPhI:

Metl=Na; Met2=Zn;

4.4. OnepauMu ¥ BhIPAKEHHSA

Bo Bcex A3BIKAX MporpaMMHPOBAHES ITOA BHIpAXKeHHEM TTOApasyMeBa-
eTcs KOHCTPYKIHA, COCTABICHHAA M3 KOHCTAHT, MepeMEHHBIX, 3HAKOB
onepanuit, GYHKIHINA, ckoGoK. BeipakeHHe onpeaenseT NopanoK BEMHC-
JIEHHs1 HEKOTOPOro® 3HaueHWA. ECH 3TO YHCNOBOE 3HAYEHUE, TO TAKOE
BHIPDKEHHE HAHEBAIOT apndMeTHIeCKHM, BOT HECKONBKO NMPHMEPOR apH(-
METMYECKHX BHPAKEHMIt, 3aNHCAHHBIX 10 NpaBinaM s3pika Cu:

a+b 12.5-z 2* (X+Y)
X++ x+++b --n*2 n*=]1

Tpn nepBRIX BRIPAXCHAA HMCEKOT TRAAULIMOHHYIC DOpMY Nt A3BI-
KOB NPOTPaMMHPOBAHUA BBICOKOTO YPOBHSI, MO3TOMY HX CMBICH OYe-
BHAeH, Clenylolue yerplpe BRpaxXeHus crnetiduyHe! g g3pika Cu.

OnuueM HaGop onepauuii, Henonw3yeMeix B CH, a Taxoke NpaBUia
3alMCH H BHIYMCIICHUA BolpaxeHHH. HanoMHUM, 4yTo onepatiis, NpH-
MeHsAeMas K OHOMY ONEpaHAy, Ha3bIBAETCS yHAPHOH, a onepalus ¢
ABYMS OTICPAHJIAMH — GUHAPHOH,

Apudmernueckue onepauny, K aprdMeTnyecKNM OnepanHsIM OTHO-
CATCA:

—  BBIMHTAHHE WIH YHAPHKIN MHUHYC;

+  CIOXEeHHEe MAW YHApHHH mmoc,

*  yMHOXEHHE;

/ heneHue,

%  NeneHHe no momymo (aHamor Mod B Tlackane);

++ YHapHas ONepallisd YBeIMUCHHA Ha AWHHLY (HHKDEMEHT);

~-  yHapHas OMepaLlisi YMEHBUICHUS Ha ¢JHHULY (ZEKPEMEHT).

Bce onepaumi, KpoMe AeNeHKA MO MOAYNIO, TPHMEHHUMBI K JIIO-
GEIM YHCJIOBBIM THMAaM JaHHHX. Onepalus $ NpUMEHKMa TONMBKO K
LICIBIM YHCTIAM.
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PaccMOTPHM OCOBEHHOCTH BHIMOMHEHHS OniepalHM nefeHua. Ecau
deaumoe u Geaumens — ueabie HUCAG, MO i peyasman — yenoe yucro. B
ITOM cAydae onepauna / AeicTByeT aHanornyHo Div B [Tackane. Ha-
MpHMEp, 3HaYEHUE BLIpAXEHHA 5/3 GydeT paBHO 2, a NIPH BBIYKC/E-
HHH 1/5 nomy4nteda 0.

Ecnu xoma 6ot 00ur U3 Onepancos umeem Belyecmeentiii min, mo u pe-
ayasmam Gydem eewecmeennsim. Hanpumep, onepaumu 5./3,5./3.,
5/3. DanyT BeIECTBEHHBIA pe3ymnbTaT 1. 6666.

Onepautin unkpemerma u Oexpemenma Mozym RPUMEHAMBCA MOALKO
K nepemennsiM B He MOTYT — K KOHCTaHTaM M BhipaxeHHsM. Onepatms
++ YBSIHYHBACT 3HAYCHHE TTEPeMEHHON Ha €IMHKLY, OnepauHs —~ YMeHb--
[aeT 3HaueHHe IepeMEeHHOM Ha egnHNLY. O6a 3HaKa onepalii MOTYT
3aNNCHIBATLCA KaK Tiepell onepaHzoM (npedHkcHas ¢opMa), Tak u
nocye onepania (nocrhukcHaa popMa), HaNpHMeEp: ++X WIH X++,
--a MM a- -, Tpyu creIyiolux oneparopa AAI0T OINH U TOT X¢ pe-
3YIbTAT:

x=x+1; ++X; x++

Pasnnune npoaBpnsAeTcsa PU HCHOMB30BaHNY nNpedUKCHOK 1 MocT-
¢$HKCHOI (hopM B BEIpAXKEeHHSX. [TPOHLTIOCTPHPYEM 3TO Ha MIPHMeEpax.
Tlepesiit npuMep:

a=3; b=2;

cma++*b++;

B pesyabTare BHINOMHEHUS NIEPEMEHHEIE NONYYAT CACAYIOLIHE 3HA-
YeHHA: a=4, b=3, ¢c= 6.

Bropoii npuMep:

a=3; b=2;

cm++a*++b;

PeayabTarhl OyoyT TAKUMH: a =4, b=3, c=12,

O0BacHeHHe creayiolee: NPU UCTIONB3OBAHNH NIOCTHHKCHO#H hOpMBI
onepaiuys ++ U -~ BHIOAHAIOTCA HOCAe TOTO, KaK 3HAUYCHHE NEPEMEH-
HOii GbLIO UCTIONLIOBAHO B BHIPAKEHHH, a NpeHKCHBIE ONepaliy — do
UCNOAB30BAHMs. [103TOMY B EPEOM NPHMepe 3HaYEHNE NIEPEMCHHOM ¢
BBIMHCIANOCH KaK NpoH3BeAeHUe 3 Ha 2, a BO BTOPOM — KaK NMpON3Be-
IOeHMe 4 Ha 3.

[To yOBIBAHMIO CTAPIIIMHCTBA APWDMETHYECKHE ONEpalHH pacro-
JIOXEHBI B CNICAYIOILEM MOPAAKE.

++, —-

— (YHApHHI MUHYC)
*’ /’ %
+, —

OAVHaKOBLIE MO CTAPLUIHHCTBY ONEPAllHH BLITOHAKTCA B MOPSAKE
cnepa Hanpaeo. Kak u B [Tackane, mna H3MeHeHUs NOpsAKa BHIMOAHE-
HUS ONepalHii B BBIPAKEHHAX MOTYT NPUMEHATECA XPYITbIe CKOOKH.
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Onepaunn orromenna. B Cu ucnonb3yeTcd TOT Xe HaGop onmeparmit
OoTHOWeHUA, uTo U B [Tackane. Crneayer b oGpaTHTE BHHMaHHE Ha,
pasIH4Me B 3aMMCH onepalmit «paBHO» M «He PABHO».

< MeHbIUeE,

<= MeHEllle HITH PaBHO,
> Oonpie,

pr GOJBIIE HINM paBHO,
== PaBHO,

I= He PaBHO.

Kak yxe ropopMiock paHbllle, B cTaHAapTe CH HET JIOTHYECKOTO
THTIA AaHHBIX. [TOTOMY pe3ynbTaToM OMNepallHH OTHOILCHHUA ARNAETCA
LEJIOe YHCNO: €CNN OTHOLIEHNE HCTMHHO — TO 1, eClH JIoXHO — TO (.

IMpuMepsl OTHOLICHMIA:

a<0, 101>=105, ‘*a'=='a', ‘a'l='A’

PesynsTaToM BTOpPOTO M TPETREro OTHOWICHHH Gynmer 0 — 710Xb;
PE3YNLTAT 4YeTBEPTOrO OTHOLICHHMA paBeH 1 — MCTHHA; peayILTaT nep-
BOTO OTHOLICHHS 3aBMCHT OT 3Ha4eHHA MepeMeHHON a.

Jlormueckue onepaunn. TpH OCHOBHEIC IOTHYECKHE ONEPALHH B A3BIKE
CH 3anMceIBAlOTCSA MHaue, yeM B ITackame.

! otntepauma orpuuanua (HE),

& KOHBIOHKIHA, TOTHYeCKoe YMHOXeHnue (1),

11 IHUIBIOHKUMA, Jorndeckoe cnoxerne (AJTH).

ITpaBHna WX BHIMONHCHHA OTIPENENAIOTCA TaOMMlel HCTHHHOCTH
{cM. Tabn, 3.5).

HanpuMep, oriueckoe BHpPaXKeHHMe, COOTBETCTBYKOLIEe CHCTEME
HepapeHeTB 0 < x< 1 B nporpamMMe Ha CH 3aMHLLIETCS B BUIE CHELYIO-
LIETO JIOTHYECKOTO BHpaXEeHHS:

x>0 && x<1

OOparuTe BHHMaHHE Ha TO OOCTOATENBCTBO, YTO 3[ECh HEe NOHANo-~
OWIHCE KPYIIBie CKOOKH A BHACASHN onepalii oTHouleHHs. B or-
anyue ot [Tackana, Tae onepaiuy OTHOLICHHA MMEKOT CaMblil HH3KHH
TIpHOpHTET, B CH oflepalliy OTHOLLCHMA CTaplie KOHBIOHKIMHN U IH3b-
10BKUMHK. [To YOHBaHHIO IPHOPHUTETA JIOTHUECKHE ONEpalliy M onepa-
IIHH OTHOIIEHMA PacTONOXEHBI B CNEOYIOLIEM MOpAIKe:

|

> £ = <=

== 1=

&&

I

IMoMHMO paccMOTpPEeHHBIX B CH HMCIOTCA ROpa3pAdHbie IOTHYECKHE
QMEPALH,. DTH OTNICPAIIHH BBITIOAHAIOTCH Hall Kaxpol Mapoi cooTeer-
CTBYIOIIMX HBOMYHEIX PA3PSNOS BHYTPEHHETO TIPEACTARIIEHHS OnepaH-
nos. Hx ellie HA3RIBAIOT OwmoenimMy TOTHYECKHMH ONepaliMAMH. JHAKH
OGHTOBBIX JIOTHYECKHX oTieparinii;
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& nopa3panHas koHsioHKUMA (H),

| nopa3panHan ausslonkuusa (WIH),

~ nopaspaaHoe ucxmovatotee NIH,

~ nopaspanHoe orpunanue (HE).

BHTOBBIE TOTHYECKHE OMEpALIMH BMECTE ¢ OlepaLiusMH nopaspsa-
HOTO CHBHTa BieBC (<<) H BOpaBo (>>) No3BonAlT A00parkea Io
Kaxaoro 6MTa BHyTpeHHero Koja. Yanie Bcero Takue A¢HCTBHA NIPHXO-
AWTCA BHMONMHATL B CHCTEMHBIX NTporpaMMax. B JaHHOM 1ocobuu MH
HX paccMaTpHBaTh He OylieM.

Onepauns npuceansanuna. To, 4To nmpuceanpaHue B CH saBAsercs
oTepauneii, a He ONepaTOPOM, OKa3bIBACTCA, HAaBCpHOE, caMoil Gonb-
oM HEOXKAIHHOCTLIO Tt 3HATOKOB Tlackais. A MexXay TeM 310 aeil-
CTBMTENBHO Tak! 3JHAK onepauHH NMpHCBAHEaHHA =, CICACTBHEM OTME-
4YeHHOrO (haKTa ABNSETCA TO, UTO MPHCBAMBAHKE, KakK NOOOH npyroii
3HAaK ONCpalMH, MOXCT HEeCKONBKO pa3 BXOAMTh B BHpaxeHue. Ha-
TIpUMeEp:

asb=c=x+y;

TIpuceanBaHME MMeeT caMblit HU3KU$ IPHOPUTET (HAKE TONBKO Y
onecpauyH «3anaras»), Kpome Toro, onepauus NpMCBaHBaHUA — Mpa-
BOACCOIIHATHBHAA. DTO 3HAUMT, YTO HECKONBKO MOAPAL, pacnoNoXeH-
HBIX IPHCBANBAHHI BRIMOMHSIOTCS cripaBa Haneso. IToaToMy B npuBe-
JEHHOM BHIUIC BBHIpaXeHHHM Mepeoil BHIMOMHHUTCA ONEpallis ClOXe-
HHA, 3aTCM TICPEMEHHOI ¢ IPUCBOHTCA 3HAUCHHE CYMMBI, 3aTeM 3TO
3HA4YCHME NPHCBOMTCA TIEpeMEHHOR & ¥ B KOHLIE — TiepeMeHHoH a.

B si3bike C1 UMEIOTCA JOTIONHUTENbHBIE ONepallHi NPHCBaWBaHHS,
COBMELNAIOIIHE TIPHCBAHBAHME ¢ BRINOJIHeHNEM ApYTHX oniepauuit. Cpeny
HHX. +=, —=, /=, *=, %= TIpHOpHTET ¥ HHX TaKOii Xe, KaK U ¥
TIPOCTOTO MPHCBAMBAHMKS. [TpHMepHI UCTIONLIOBAHKA 3TUX onepaLuil:

a+=2 IKBHBANICHTHO a=a+2,

x—-=a+b 3IKBHBANICHTHO x=x—(a+b},

p/=10 3KBHBAJICHTHO p=p/10,

m*=n 9KBHMBAZICHTHO m=m*n,

r¥=5 SKBHBAICHTHO r=r%5.

JaMeTHM, YTO BMECTO BHPAXEHHSA a=a+2 MpPeANOYTHTEAbHEE TTH-
¢arb B MPOTPaMME a+=2, MIOCKONBLKY BTOpOe BHpaXeHUe GyneT BH-
YHCHATLCA OBICTpEE,

Onepauns ssHoro npeoGpazopaana THIta (onepauna «rum»). IpyuMe-
HEHHE ITOi OMmepaluy UMEET CAeAYIoIMil dhopmar:

(uMa_Tuna) onepaxn

OnepaHaoM MOIYT GHITH KOHCTAHTa, NepeMeHHad, BoipaXxeHue. B
pe3yNbTaTe 3HAUCHHUE onepaHAa Tpeobpa3yeTcad K YKA3aHHOMY THITY.
TTpHMepE! HeTTOAB30BAHKA NPeoGpa3loOBaHKA THNA:

{long) 8, (float}l, (int)x%2
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ITo noeoay nocaeaHero BHpaXeHNUA 3aMETHM, YTO TIPHOPHTET One-
paLiH «THI» BEIWE AefIEHHs (M APYrHUX OHHAPHEIX apHOMETHYECKHX
onepalnit), No3ToMy cHa4yana 3HaucHHe MIEpeMEHHON X MpHBeaeTca K
genoMy THIY (oTépocuTesa npodHasa 4acTh), 4 3aTEM BBIMOJHHTCS J¢-
NIEHHE MO MOAYNIO.

Crneayowmmii ¢parMeHT NPOrpaMMel WLUTIOCTPHUPYET OOHY H3 Npak-
THYCCKHX CHTYALHH, B KOTOpOit MoTpeGoBanoch HEMOAB3ORATh MpeoG-
pasoBaHWe THIA:

float ¢;
int a=l, b=2;
c=(float)a/b;

B pe3ynsTare nepeMeHHas ¢ noayyur 3Haverue 0,5. bes npeoGpaso-
BAHHA THINA ¢¢ 3HaYeHH¢ cTano O6 papHO (.
Onepauns sizeof. DTa onepannn HMeeT ABe GOPMB 3aMTUCH;

sizeof (Tun} H sizeof (BupaxeHue)

PeaynpTaToM ONEpaliH SABNAETCA LICJIOC YHCTO, PABHOS KORHME-
CTBY 0alTOB, KOTOpOE 3aHHMAET B MAMATH BEJIHUHHA $BHO YKa3aH-
HOTO THIIA WIN BEJIHYMHEA, NOMYYCHHAHd B pe3yNbTaTe BEIYHCACHHS
BhIpaxeHUs. TTOCNenHss ONpeaensicTes Takke MO TUMY pe3ynbrara
pbipaxeHus. XoTa no GopMe 3anmucH 310 Moxoxe Ha GyHKUHIO, OA-
HAKO sizeof gBfeTcs UMEHHO onepauneil, Ee npHopurer Bhue,
yeM Y GMHApHBIX apHPMETHYeCKHX onepalMil, TOTHUYECKHX Onepa-
Uit ¥ oTHomweH . IIpHMepE HCTIONB3OBAHKS OINEPALIHH:

sizeof (int) pe3yneTar — 2
sizeof (1) pe3yaLTaT — 2
sizeof{0.1) pe3yaeTar — 8
sizeof (1L} pe3yasTar — 4
sizeof {char} pesyasrar — 1
sizeof('a") PE3VABTAT — 2

Onepamisn «3anaTas», D1a HeoOLIYHAA ONepallHsa UCIIONL3YETCA AN
CBA3LIBAHMA HECKOIBKUX BLIDAXEHHIH B 0HO, HeCKO/BKO BEIPAXEHHUH,
pasfmesieHHBIX 3aMATRIMH, BREIUMCASIOTCS MOCAEAOBATENbLHO CEBa Ha-
npapo. B KauecTBe pe3y/bTaTa TAKOrO COBMEILIEHHOTO BHIPAXCHMS NMpH-
HHMAaeTCsl 3HAYEHNE CaMoro Npaporo pupaxenud. Hanpumep, ecnau
TiepeMeHHAs X HMeST THIT int, TO 3HAYCHHE BHIpAXeHUs1 (X=3, 5*X)
6yaer paBHO 15, a mepeMeHHEas X MPUMET 3HAYCHHE 3.

Onepaums «ycnosue ?:». D10 EIMHCTBEHHAA ONEpaLus, KOTopas HMe-
€T Tpu onepanaa. ®opmar onepammu:

BHpaxeHMel ? BHpaxeHMeZ : BHpaxeHue3

JaHHad onepalHsa peaTM3yeT aNTOPUTMUYECKYIO CTPYKTYpY BETB-
JICHHS. ANITOPUTM €€ BBITTOTHEHNA CEAYIOWHA: NEPBLIM BLIMHCAIETCS
3HaYyeHHE BHIPaXeHHA |, KOTOpOoE OOBIMHO NpEACTABISET co60l HEKO~
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TOpOE YCIOBWE, ECITH OHO HCTHHHO, T. €. He papHO (), TO BRIYHCIAETCS
BBIpaxeHne 2 H NOAYYeHHBIH pe3ynsTaT CTAHOBUTCS PE3yALTaTOM Olle-
paumn. B npoTHBHOM ciTydae B Ka4ecTBe pe3yibTaTa OepeTcsa 3HAUYSKHe
BHIpaxXeHHA 3.

ITpumep 1. BriuucneHue abcomoTHONH BeAWYMHBI TIEPEMEHHON X
MOXHO OpPraHH30BaTbh C NOMOIIBIO ONHOH orepaLuy:

<0 ? =X : X;
ITpumep 2. BuiGop Gonbluero 3HayeHUA U3 ABYX MEpEMEHHBIX @ H b:
max={a<=b) ?b:a;

ITpuamep 3. 3ameHNHTD GonbILIEe 3HAYEHHE U3 IBYX ITEPEMEHHBIX @ U b
HAa CANHMILY:
{a>b)?a:b=l;

ITpaBuna s3biKa B JAHHOM CIy4Yae NO3BOJNAIOT CTABHTH YCJAOBHYIO
OTICPALIHIO CAEBa OT 3HAKA TIPHCBAHBAHHSA.

Onepawym () u [ ]. B aseike Cu Kpyrible U KBaapaTHBIE CKOOKH
PACCMATPHBAIOTCH KAK OTIEpALIHH, IPHYEM 3TH OTIepaliii HMEIOT Hau-
BoICIOWIT mpropHTeT, FIX cMBICA GYIET pacKpBIT MO3XKE.

IToneeneM utor BceMy pasrosopy o6 onepaumsax Cu/Cu++, ceena
HX B 061IyI0 TabN. 4.2 Y pacNONeXUB MO paHraM. PaHr onepatiny — 510
NMOPAAKOBLIEL 1IOMCP B pAAY NpHOpHTETOB. YeM Gonbilie paHr, TeM
HHXe TIpHOopHTeT. B Tabnuie oTpaxeHo ellle 0AHO CBOHCTBO OlNepa-
UM — acCOMHATHBHOCTL. Eciv 0iHA ¥ Ta Xe onepauus, MOBTOPH-
01IAg9Cca B BLIPAXEHMH HECKONBKO pa3, BHIMOAHAETCS B TOPAAKE
pacmoNoXeHUs cleBa HAMpaBO, TO OHA HA3LIBAETCH JEBOACCOLHA~
THBHOI{; €CIH BHITIONHACTCA CIIPaBa HANEBO, TO OTNEpalNsa NpaBoac-
couMaTHBHas. B TabnuLe 3TH cBolicTBa 0TOOPAaXXEHBI CTPENIKAMH BIEBO
¥ BnpaBo. HekoToprie onepaiiuu, MpUCyTCTRYIOIKWE B TabaMle, moka
He 00CYKIamNCh.

TaGnuna 4.2
TpuoprETeTnl (Panrk) onepaumit

Paur Onepaumnu Accﬁl;g:fns-
1 ty 1 =-> . -
5 !' ~ ¢ - 44 == & * (THA) sizeof -
(yHapHbie)
3 * /% (MYNBbTMIIHKATHERLIE OHHAapHLIE) —
4 + - (amnHTMBHEE ONHAapHbIE) -
5 << >>>  (MOPA3PSAHOND COBMIA) -
6 < <= >= > (OTHOLKICHHA) -
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Oxonvanye mabn, 4.2

Paur Onepaumu Accgmmn-
T 7 == = (OTHOLIEHHA) —
8 & {nopaspagHan KOHBIOHKUKA «H») -
9 - (nopaspagHo: Hekmovaowee <HITH») -
10 ] (nopa3panHan aMIbIcHKLKA «HJIH») -
11 &5 (kouBIOHKUNA «H>») -
12 Il (an3bloHxuma «AJTH») -
13 ?:  (ycnoenas) «—
14 e /= %= + & |= << -
15 . («3anaTan») —

Ipupenetine THNOB NpPH BLITHCCHHH Boipaxennii. TlpakTuuecku BO
BCEX A3BIKaX NPOrpaMMHUPOB3IHHA BEICOKOTO ypoBHs paboTaeT psa 00-
LUIUX TIPaBUA 3aMUCH BEIPAXKEHHI:

¢ BCC CUMBOJTLL, COCTARSIONMINE BRIpAXKEHHE, 3aAMUCLIBAIOTCA B CTPO-
KY (HeT HAICTPOYHBIX H MOACTPOYHEIX CHMBONOB);

¢ B BEIPAKCHHUH NPOCTABNAIOTCA BCE 3HAKU Onepaluit;

¢ TIPH 3aMUCH BHPaXeHHs YUMTHIBAIOTCA NPHOPUTETH OTIEPaTHii;

o WIS BIUAHUA HA TIOCHEAOBATCIBHOCTE ONEPALIMH HCIOMBIYIOTCH
KpYribie cKOOKH,

Hekortophie crienHditeckne 0coOOEHHOCTH 3aMTUCH BRIpaXeHUN Ha
CH ObiM OMMCab! BhILE NPU PACCMOTPEHHH OTIEPALIHit S3bIKA.

B npottecce BEMUHCAEHUS BHIpaXeHNit ¢ pa3sHOTHITHEIMM OTiepaHia-
MU TIPOH3IBOOUTCH ABTOMATHYECKOE Mpe0GpasoBaHue THITOR BETUYMH.
3HaHHe NPOTPaMMHCTOM NPABHI, MO KOTOPLEIM NMPOHCXONAT 3TH Npe-
00pazopaHUsA, MPEOAYNPeXHAeT HCKOTOPEE OIHOKM B 3alHMCHU Bbipa-
xeHuii. CyTb NpaBUI NpeobpazoBaHus NpH BHNONHEHHH OWHAPHEIX
onepaumit CBOIUTCA K CREAYIOWEMY:

* npeoBpa3oBaHMe He BHIMOJNHAETCS, eCMU 0ba ONepaHfa UMEIOT
ONMHAKOBBIH THIT;

® [IPH pa3HEIX THIAX OMEpaHAOB MPOUCXONUT NMPHUBeeHNE BeTNYH-
HBbI ¢ MAAMWHUM THIIOM K CTapllieMy THITY (KpoMe OTiepaltiit MpHUcBau-
BaHHA),

s [IpH BHITIOMHEHUH OMEPALNH TIPUCBAMBAHUA BEeAHMHHA, MOAY-
YeHHas B MpPaBoil yacTH, npeobpasyercd K THIY NMepcMeHHOH, CTo-
el cmensa OT 3HaKa =.

CTapIIHHCTBO THIOB APYT MO OTHOLIEHMIO K APYTY ONpEACNAeTCA
Mo cleYOIIEMY PHHLIMITY. crmapuiud mun exmovaem ¢ cels ace 3Ha-
Yenus MAQdlie20 muna Kax nodmwoxcecmeo. BellleCTBeHHbIe (MTaBaio-
IIHe) THIH ABAAIOTCSA CTAPLIMMH MO OTHOWEHMIO K LieNsiM. B cBoio
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ouepesb, BHYTPH KaXIOH M3 3THX TPYIN HEpapXus TUNOB YCTAHABIH-
BaeTcs B COOTBETCTBHHM € YKa3aHHBIM NMPMHUMIIOM. Ilentie THMEI Mo
BO3PACTAHHIC CTAPIIMHCTBA PACNONOXEHH B TAKOM NOpsAAKE:

char—-sshot—int—-slong

TlopAnox cTapliMHCTBA BellleCTBEHHBIX THIIOB CEOYIOLIWA:
float—double—long double

CreflyeT HMeTh B BHAY, YTO NPH NpeoGpa3oBaHHy LeNoil BermyH-
HBI K TIABAOLLIEMY THITY MOXET MPON3IOHTU NOTEPA TOYHOCTH (BMECTO
1 nonyuwures 0,999),

Crnenyiowwuit npuMep MILTIOCTPUPYET NMOPAAOK BEINONHEHMS Ofle-
pauMit M rnpoucxolsme nNpeoOGpa3oBaHHA THIIOB IPH BHYMCICHHH
BeIpaXkeHHs (pHC. 43, midpel BBEPXY -— MOPSAAOK ONEpaMif).

char ch; int i; float f;
double d; long double r;

7 1 4 2 5 3 6
r = ¢ch*2 +(i-05)y+(f+d)y - 7;

char int int float float double int

int int float float double double

N/

int float double
float float
float
double double
\/
double ouble
double
long double = long double
Puc. 43

Ynpaxuewus

1. Onpeae UTE THIT KOHCTAHTH:

a) 315; 6) ~32.4; B) 102408; 1) 3.7E57; n) 0315;

e) 0x24; X) 2.6L; 3) 70700U; W) '5’'; K) '\121°,

2. B nporpamMme o6BsBiIeHA NepeMeHHas; int n=10. OnpeaenuTs
PE3YNLTATH BHIYUCIEHUI CEAYIOLIMX BHIpAXKEHUI:
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a) n++; 6) ++n; B) n%2; r) n/3; o n/3.;
e) ++n+5; X) S+n++; 3) {(floatin/4;
M) sizeof(n); K) sizeof(l.*n).

3. KoopauHATH TOUKH Ha TIJIOCKOCTH 3aNaHH nepeMeHHbIMH X1 Y.
3anucath caenyole YCnoBHA B GopMe TOTHYSCKUX BhIpaXeHHi:

a) TOYKA JIEXHUT B NepBoii YeTBePTH KOOPAMHATHOH TUIOCKOCTH;

6) TouKa NCXUT HA OCH X,

B) TOYKA JNIEXHUT HA OXHOM H3 oceil;

) TOYKA AEXWT B NEepBOH WU BTOpOii YETBEPTH BHYTPH ¢AMHMY-
HO OKpPYXHOCTH;

I) TOYKa JieXKHT Ha eIMHHYHOH OKPYXHOCTH B TPeTBEH WIH 4eT-
BepTCH YEeTBEPTH;

€) TOYKA JIeXKHT BHYTPH KOABLA ¢ BHYTPEHHHM paguycoM ] M BHe-
IUHWM PagHycoM 2 BO ETOPOH WIH YCTBEPTOH YETBEPTH.

4. B nporpamme oGBABAEHA nepeMeHHan: float x=2. Kakoe 3Haye-
HHE TIONYYHUT MEPEMEHHAA X B PE3YNETATE BLIUWCIEHHA CREHYIOIIMX
BBIpaXKEHH?

a) x+=2; 6) x/=10; B) x*=(x+1); I xX+=x+=x+=1,

5. OnpenesauTh 3HaYeHUA BLSPAXEHU U TPEX BAPHAHTOB OGBLAB-
NEeHusA NMepeMeHHOI x: 1) float x=1.;2) float x=10.;3) int x=1.

a) x>172*x:x; O) x/5==275:x/10; B) x>08&8&x<=1?1:0.

4.5, JIuneiinpie nporpammnt ka Cu/Cu++

Crpyxrypa nporpammel. O01Ias CTPYKTYpa NporpaMMbl Ha Cu/Cu-+
CIIeNYIONast:

JIMP&KTHBBI_‘HPQHPOI.I.&CCOP&

onpenenenue_oyrkumm_1

onpenenenue_obyHkupm_2

T P PR

cnpenenenue dynkumm N

Cpeny ¢yHKUMI 00A3aTENBHO MPUCYTCTBYET IIaBHas GYHKIUMA ¢
HMeHeM main. [IpocTeifiuan nporpaMMa COOEPXHT TONBKO TJIABHYIO

GyHKIHIO U MMeeT CNeaYIOUYIO CTPYKTYPY:

IMPEeKTUBE_Npenpoueccopa

void main()

{ onpenenchnma oOrekTORB;

HMCROMHACMEE ONepaToOpH;

}

Hoka Myl 6yneM COCTABRATE TOABKO NIPOCTeHiliHe IpOTpaMMel Ta-
xoro Buia, PaccMoTpnM Bee HEOGXOAHMBIC CPEACTBA S3bIKA ANA CO-
CTaBJIEHUs THHEHHHX BHYHCAMTENbHBIX NpOTpaMM. B KauecTse enop-
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HOTO MpHMepa pacCMOTPHM NMPOTPaMMY MU BRIMHCACHHR IUTOLIANH
TpeyronbHHUKA o dopmyne I'epoHa.

TIpumep 1. HJano: a, b, ¢ — cTOpOHBI TPEYTONbHNUKA. BEIMHCIHTE S —~
IIoNAaAL TPeyroasHuKa. [To dopMyne 'epona:

S= Jpp-a)p-b)(p-0),
TIE p — TNONYMEPUMETDP TPEYTOJIBHUKA.

#include <stdio.h>

#include <math.h>

void main ()

{float a,b,c,p,s:

printf("\na="); scanf ("%£f",&a):
printf ("\nb="); scanf ("%f", &b);
printf ("\nc="); scanf("%f", &c);
p=(a+b+c) /2;

s=sqrt (p* (p-a)* (p-b} * (p-c});

printf ("\nlinowans TpeyroisHuka=%f",s};

}

Pa3bepeMca Gomee Ttoapo6HO, YeM 3TO AeNaNoch paHblIe, BO BCeX
3JICMEHTaX JaHHON nmporpaMmel. Kak yxe ObUIO CKa3aHO, NMporpaMMa
COCTOHT M3 ONHON ITaBHON (DYHKIHH CO ¢TAaHAAPTHRIM UMEHEM main.
Cnopo void 0G03HayaeT OTCYTCTBHE KAKOTO-THGO BO3BpallacMoro
aTON QyHKUMEH peiynLTaTa, a TTYCThle CKOOKH — OTCYTCTBHE Y HeEe
aprymeHToB. Bee, uTo cnenyer nocne 3aronoeka ¢yHKLMM U 3aKITioue-
HO B (MIYpHEIE CKOGKH, MOXHO HadsaTh TenoM dbyukumu. Ileppas
CTpOKa — OOBABNCHHE HCMOAB3YEMEIX NIEPEMCHHEIX, Bce OHM MnaBalo-
wero THNA double. OGpaTNTe BHHMAaHHE HA TO, YTO OOBABICHHE 18-
PEMEHHBIX 3aKaHYHBaeTCA TOUYKOH ¢ 3amaToM.

JanbHeiflas 4acTb NporpaMMbl — NCTIOMHAEMbIe OnepaTopbl, Cpe-
AW HUX ONMEpaToOphl BHIBOAA HA 3KpaH, BBOIA NAHHBIX ¢ KJTaBHaTyphl,
OTepaTOpH NPHCBAMBAHHA.

IToHaTHe «onepatop» B CH TpakTyeTcad CACAYIOIIMM 00pazoM:
MmioBoe suipadcenue, nocae Komopozo cMoum mouKa ¢ sanamoi, eoc-
NPURUMACMCA KOMRIARMOPOM KaK omOesvuiil onepamop. OnepaTop
onpelensacT 3aKOHYEHHOE AeiicTBYE Ha OYepEIHOM LLAre BHMNOAHE-
HHMA MpOorpaMMBI.

C TOMKM 3peHHs JAHHOTO BhILLE ONpede/icHH CIeaylomas KOHCT-
PYKILIHA B NIpoIpaMMe ABNIAETCS OIISPATOPOM:

i++;

Ero Ha3MBaloT onepamopomM-euipaxceiiteM. ECTH BLIMUCICHHE BHIpa-
XKCHHA 3aKAHYHBACTCA NPHCBANBaAHHECM, TO €10 MOXKHO Ha3BaTh onepa-
mopom npuceaueanus. B paccMaTpuBaeMoi NporpaMMe NPUCYTCTBYIOT
JABa OINepaTopa NMpPHCBAHBAHHA: BHYHCHCHHS AONYNEpHMETpa (p) H
BEIYHCACHNA IIOLAAN TPEYroJabHHKaA (S).
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B BBIpaXXeHHH N BHYHCICHHA TIOLWATH HCNIONL3yeTea GuGnmo-
reuHas GyHKUMA sqrt () — KBapATHEIA KopeHs (xak u B [Tackane).
JanHaa GYHKIMA OTHOCHTCA K Oubauomexe mamemamuyeckux Qynx-
wuti. Jna nogkmoderus >Tod GHONMMOTEKM K Hawel nporpaMMe Mc-
MOIB3YETCA THPEKTHBA TIpenponeccopa #include <math.h>. 3aech
math.h — HM#A 2aroNoBOYHOTO (aitna 1ot Gubnroreku. B Tabn. 4.3
JIAHBI OTIMCAHHA HEKOTOPBIX HaHOoNee YaCTO HCTIONB3YEMBIX (DYHKITME
MaTteMaTuyecKot GuGnmorteku Cu.

TaGnuua 4.3
MareMaTHueckie GyYHKUEH (3ar010B0uHMi Gafin math.h)

Tun Tun

OGpalueHiie aprymena | peaynbrama OyHKIUA

abs {x) int int abcomoTHoE 3HAYEHHE LeNOTo
qucna

acos [x) double double |apKxocHHyc (palHaHER)

asin(x) double double |apKkcHHyC (panvaHer)

atan (x}) double double |apkraHreHc (panMaHbI)

ceil (x) double double |Gnmxaitiee Uenoe, He
MeHbllee X

cos (x) double double |xocuHyC (X B pagHaHax)

exp {x) double double |{e&"— 3KCIOHEHTA OT X

fabs{x) double double [abGcomoTHoE 3HAYCHHE
BEHIECTBEHHOTO X

floor {x) double double |HauGonswWIee LEAOE, HE
HPEBBILAIOLES X

fmod (x, y) double double | OCTATOK OT JeI€HUA HALIENO X

double Ha y

log(x) double double | norapu(m HaTypanbHsii — In x

logl0 (x) double double |{ norapndm gecaTHuHEIH — Igx

pow(x,vy) double double |XBCTCNCHH y— X7

double

sin{x) double double |cHHYe (xB pannaHax)

sinh (x) double double |runepBosndeckuii cHHYC

sqgrt {x) double double | KOpcHbKBAAPATHEIH
(MONOXMTCNLHOE 3HAYCHHE)

tan (x) double double | TAHI¢HC (x B pagMaHax)

tanh (x) double double | runcpGonnyeckuil TAHIEHC
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B paccmMarpuBaecMoi NporpaMme omnepatopet printf {..); y
scanf (...} ; peaTH3YIOT COOTBETCTBEHHO BLIBOM HA 3KPAaH M BBOX Hc-
XOIHBIX HAHHBIX ¢ KIABNaTYphl. OHK OCYLIECTBAAIOT OOPaLCHHE K Co-
OTBETCTBYIOLHMM (YHKLUMAM CTaHAApTHOH 6MGamoTeKn BBONA~BBIBOA,
Cu, 3aronoeovHLIit daitn xotopoil meeT UM stdio.h,

®opmarnporannntii BHIBOA Ha SKpad. Oneparop BLIZ0BA GYHKLUY
printf () HMeeT CNEAyIOLIYI0 CTPYKTYDY.

printf (bopMaTHaR_CTPOKA, CHOMCOK _APTYMEHTOR) ;

®opmaTHasA CTpoKa orpaHHYeHa TBOHHBIMA KABHIYKAMH (T.€. ABIA-
€TCA TEKCTOBOH KOHCTAHTO) U MOXET BKIIIOYATh B cebsl npoussoss-
Hotil mexcm, ynpagasiouiiie cumeoa 1 cneyuguxamops: popmama. Cnu-
COK apryMeHTOB MOXET OTCYTCTBOBATH MK Xe COCTOATh W3 BHIpaxe-
HH, 3HAYEHWA KOTOPBIX BHIBOIATCA HA 9KpaH (B YaCTHOM CAyYae M3
KOHCTAHT H NE¢peMeHHBIX).

B npumMepe 1 onepatop printf ("\na="); COIEPXHT TeKcT ("a=")
H YTIIpapnAaloMe CHMBONB ("\n"). TeKcT BLIBOAMTCA Ha 9KpaH B TOM
BHJIE, B KOTOPOM OH 3allHCaH. YTIpapnslolliHe CHMBOJB BIMAIOT Ha pac-
TIONOXEHME Ha 3KpaHe BRIBOAWMBIX 3HaKOB., B pe3ynbTaTe BHNOAHEHNA
3TOTO OMEPATOPA HA IKPAH ¢ HOBOH CTPOKH BBIBEAYTCS CHMBOJLI a=.

TIpH3HaAKOM YTIPABAAIOIIEIO CHMBOMA ABNAETCA 3HA4YoK \. Huxe
TIPUBOOMTCH KX CITMCOK:

\n — TIEPEBOl CTPOKH;

\t — TOPHU3OHTANLHAs TaOYASALMUA;

\ r — BO2BPAT KYPcOpa K Hauajry HOBOM CTPOKH;

\a — CHTHaI-3BOHOK;

\b — BO3BpAaT Ha OOWMH CHMBOJ (OOHY TMO3HLIHIO);

\f — nepeBo] (NMPOTOH) CTPAHMLE,

\ v — BepTHKaIbHad Tabynauns.

Oneparop printf ("\nllnowans TpeyronsHmxa=%$L",s); comep-
XHT BCe BHABI MapaMeTpoB QYHKUMM printf. CTHCOK apryMeHTOB
COCTOMT H3 OOHoit mepeMeHHOM s, Ee 3HaueHHe BHIBOAHTCA HA SKpaH.
[Tapa cuMBOMIOB % f ABNAeTCH cniendduKaumei ¢opMaTa BHBOANMOTO
3HaYEHMd TIepeMeHHON s. 3KaYoK % - TpH3HaK (opMmara, a Gykpa £
YKa3blBaeT Ha TO, YTO BHIBOAMMOE WHC/A0 HMEET BelieCTBCHHDN (TL1a-
BaloOLMit) THIT M BRIBOODUTCHA Ha 3KpaH B opMe ¢ QPHKCHpPOBaHROMH
Toukoit. HanpHmMep, ecnn B pe3yabTaTe BLIMMCACHHH NepeMeHHad s
MOAYYHUT 3HaueHue 32,435621, To Ha 3KpaH BHIBECTCH:

Mnomane TpeyronbHuKa=32.435621

Crneundmxarop dpopMata onpenenseT GopMy BHEIIHETO NPEacTas-
NIEHHs BLIBOIUMO BEAHYHHEL Bot HekoTOpHIE crieunUXaTOpH dop-
MaTa:

$c — CHMBOI,

%s — CTpOKa,

$d — mHeaoe DeCATHYHOS YKCA0 (THA int);
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$u — Leoe JecaTHYHOe YHCao 6€3 3Kaka (THR unsigned);

$f — BeLIECTBEHHEE YHCa2 B hopMe ¢ (PHKCHPOBaHHON TOYKOI;

%e — BEILUECTBCHHBIC 4UNCAa B GOpMe ¢ FUTaBawlleit Toukoi (c
MAHTHCCOM ¥ TTOPAAKOM).

Hanpumep, nocie BHITOMHEHHS CICHYIOWMX OMIEPATOPOB

float m,p;

int k;

m=84.3; k=—12; p=32,15;

printf ("\nm=%f\tk=%d\tp=%e",m, k,p)};

Ha KPaH BBIBCALTCA CTPOKaA:
m=84,292993 k=-12 p=3.21500e+01

3aecs DBAKABI HCIONB3YEMBIN YIIPaBAAIOIHA CHMBOA TaGynALMN
\t OTASIHA APYT OT ApYyTa BRIBOAHMEIE 3HaveHus. M3 sroro rpuMepa
BHIHO, 9TO COOTBETCTBHE MEXIY cnenv¢pHKaTopaMH ¢opMaTa | JNie-
MEHTaMH CTINCKA apIYMCHTOB YCTAHARIHEBACTCA B MOPANKE UX 3afliCH
¢/IEBA HANPABO.

K cnieundukaropy ¢opmarta MOLyT GEITh D0DABICHB! YUCIOBERIC Napa-
METPHL: Wilipuna noaa v moyuocme, IlInpHHa — 3T0 YHCIO NO3NLMIA, OTBO-
IMMBIX Ha 3KpaHe TOA BEMMYHHY, a TOYHOCTE — YO HOSHLIMH oA
IpOGHYIO 9acTb (oche TodkH), TlapaMeTphl 3aTIMCHIBAIOTCA MEXY 3HAY-
KOM % M CMMBOMIOM dopMara 1 OTACAAIOTCA APYT OT Apyra TOYKoit. BHecem
#3MEHEHHS B ONEPATOP BLIBOAA VIS PACCMOTPEHHOTD BHILLE TIPHMEPA.

printf ("\nm=%5.2f\tk=%5d\tp=%8.2e\tp=%1l1.4e", m, k,p,pP};

B pe3ynbTaTe Ha 2KpaHe TIOMYYHM:
m=84,30 k= —12 p= 32,15 p= 3.2150e+01

Eciu B mpeaensl YKa3aHHOI IWHUPKEL] M0JA BHIBOAKMOE 3HAYCHME
He MIOMEINAeTCA, TO ITOT MapaMeTp UrHOPHpYETCcAa M BeMWYMHA Gyier
BLIBOJMTECA MONTHOCTHIO,

K cneundmuxaropam ¢dopmara MOTYT GBITh BOGaBIEHE! Modugura-
moput B CHEOYIOINX BADHAHTAX:

%1d — BHIBOI long int;

%$hu — BBIBOJ short unsigned;

%Lf — BBIBOJ long double.

MopmaTuposanneiii BBoa ¢ kaasuaTypsl, OnepaTop BeI3oBa (ByHK-
UMM scanf () HMEET CAEAYIOILLYIO CTPYKTYPY:

scanf (bopMaTHas_CTpOKa, CIMCOK_ApTYMEHTOB) ;

JaHHad GYHKLIMS OCYLUECTBIAECT YTCHHE CHMBOJIOB, BBOIHMEIX ¢
KAaBUaTyphl, H Npe0Opa3oBaHNe HX BO BHYTPEHHEE NPEICTABNCHIS B
COOTECTCTEHH ¢ THMOM BeMu4nH. B QyHKUME scanf () dopmaTHad
CTPOK2 M CTIMCOK apTrYMEHTOB NPUCYTCTBYIOT oba3artensHo. B nporpam-
Me u3 npyMepa 1 nMmeercd onepaTop:
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scanf ("%£", &a);

Joech "%£" - popMarHas CTPOKA; &a — CNMHCOK apryMeHTOB, CO-
CTOALUHH H3 ONHOTO NMEMEHTA. DTOT ONEpPaTop NPOUTBOONT BBOI, YHC-
JIOBOr¢ 3Ha4CHWA B MIEPEMEHHYIO a.

CHMBONLHYIO NMOCNEAOBATENIbHOCTb, BBOAMMYIO € KIAaBUATYPHl Y
BOCTIpHHMMAEMYIO (YHKIHel scanf (), TPUHATO HA3BIBATh 6XO0HbLM
nomoxom. ®YHKIWA scanf () pasgenfieT 3TOT MOTOK Ha OTAENbHHeE
BBOAWMBIE BEJINYMHBL, MHTEPIIPETHPYET UX B COOTBETCTBMH ¢ YKa3aH-
HEIM TUMOM K (POPMATOM H NPHCBANBAeT MEPeMEHHEIM, COTEPKALLHMCY
B CIHCKE apTYMEHTOB.

CHACOK apTYMEHTOB — 3TO NEepeucHb BROAHMBIX NNepeMEHHEIX, TIPH-
YyeM Mepe HMEHEM KaKIOoi NepeMeHHON CTABHTCH 3Ha4Y0K &. DTO 3HAK
ONepaillvH «R3ATHE aapeca nepeMeHHoil». Tloapobriee cMBicn 3TOrO ACH-
CTBHS OymeT oGBSICHEH MO3Xe, a NOKa MpHMEM 3TO TipaBuno cop-
MAaJIEHO.

QopMarHas CTPOKa 3aKioyaeTcd B KABHYKHM (KaK W I printf)
H COCTOMT M3 cnncka cneumdukaimit. Kaxaaa cneunduxaums Haum-
HaeTcqd co 3HaKa %, [oce KOTOPOro MOIyT Clie/IoBaTh

*umpuHa_ noniA MofupukaTop cneunduxarop

M3 HHX 00A3aTENEHBIM 3JIEMEHTOM SBAAETCA JIHLIb cTIeTHPHKATOP.
Jna pROIA YHCHOBBIX JaHHBIX MCMONB3YIOTCA Clefyiomwue crnelmduKa-
TODHI:

d — 1A UeIHX AeCATHYHBIX YMcel (THI int);

u — AN UEeAHX AeCATHYHBIX YHcer 6e3 3HaKa (TMn unsigned int);

f — AnA BelIeCTBEHHBIX YHCER (THMM float) B dopme ¢ PpHKcH-
POBAHHON TOUKOIH;

e — JNg BelecTBeHHBIX yMcen (THN £loat) B ¢opMe C MnaBaio-
el Toykoi.

3ee3nouka B cNeLPUKALNH MO3BOJISET MPOIYCTHTH BO BXONHOM
MOTOKE OTIpeAcneHHOS KONNYECTBO CHMBONOB. Hllupuna noas — uenoe
MONOKUTENLHOS YHCIIO, TIOIBONIONIEE OTIPEACNUTEL YHCIO CHMBOJOB
H3 BXOIHOTO MOTOKA, NMPHHAMLIEKAILMX 3HAYEHHIO COOTBETCTBYIOWEH
BBOIHMOM nepemenHol, Kak W B cnelmguKauuax BuBoga ans GpyHK-~
MM printf (), B cneuMdHKaluax BBoaa GYHKLAN scanf () Aomyc-
THMO UCTIONB3OBaHHE moduchuxamopos h, L, L. OHWK MPHMEHSIOTCA NPH
BBOJE 3HA4YCHUH MOIMOULIMPOBAHHBIX THIIOB:

hd — JuIg BBOJA 3Ha4eHHH THNA short int;

1d — ang BBONA 3HaYCHUI THNRA long int;

1f, le — I8 BBOA2 3HaYyeHWi TMNa double B dopMe ¢ hukcn-
POBaHHOI H NAaBaoleil TOYKOIL;

Lf, Le — IN4 BBOJA 3Hau€HWii THNa long double B ¢opMe C
duxcupopatHoii v TaBaloei Toukoit.

B nporpamme M3 nmpumepa 1 Bce TpHM BeIHYMHH @, b, ¢ MOXHO
BBECTH OfHUM ONEPAaTOPOM:
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scanf {("&f% %", &a, &b, &) ;
Ecnu nocnenoBaTeNbHOCTE BBOJA OyIeT TaKoil;
5 3.2 2.4 <Enter>

70 TICPEMeHHBle NONYJaT Clefywluue 3HaueHHs: ¢ = 35,0, b=13,2,
¢= 2,4, PaznenutciieM B NOTOKE BBOIA MEXIY pa3IMUHBIMH 3HAYEeHH-
MK MOXET ObITh JT000C KONUUECTBO TIPOGENOB, a TAXKE APYTHE NPoO-
feJIbHBIC CYMBOJBI: 3HaK TAOYAALIMH, KOHEN CTPOKH. ToNbKo nocne
HAXKaTHA HA KnaBHlny Enter BBOZMMBIE 3HAYEHHUS TIPHCBOATCS COOT-
BETCTBYIOLLAM TIEPEMEHHHM. JI0 3TOro BXOAHO# NOTOK MOMEILaeTCA B
6ydep xnaBMaTYPhl 1 MOXET peIakKTHPOBATHCA.

ITorokossiii Beoa-suBoz B Crt++., [Iporpammipys Ha a3bike Cu++,
MOXHO TIONB30OBAThCA CPENCTBAMH BBONA-BHIBONA CTAHAIPTHOH OG-
auoTekH Cu, MoIKnouaeMoit ¢ MOMOILLUBIO 3aroloBoYHOre daiina
stdio.h, KaK 3T0 Jenanoch Beibe. OnHako B CH++ KMEOTCA CBON
crierdIecKte CpeACTBA BBOIA-BLIBONA. BTO bubiauomera Kraccos, Tioa-
KmoyaeMas K MporpaMme ¢ noMouieio daiina iostream.h. B aToii
fubnHoTeKe olpeacneHbl B KaUCCTBE 005exmos CTavaapTHHE CHMBONb-
HBIE TIOTOKH CO CACAYIOIEMH UMEHAMMN:

cin — cTaHAApTHHI TMOTOK BBOAA C KJIAaBUATYDH,

cout — CTAHIZAPTHLII MOTOK BBHIBOAA Ha 3KpaH.

Beox aaHHBIX HHTCPIIPETHPYETCA KAK U3GACHEHUE 43 ROoMOoKa cin |
NpRCBaHBaHME 3HAYEHH COOTBETCTBYIOIUMM TiepeMerHBIM, B Cr++
ofIpeficNeHa OnepalMsi M3BNEYEHMS M3 CTAHZAPTHOTO MOTOKa, 3HAK
kotopoit >>. HanpuMep, BBOI 3Ha4YeHHII B NEpeMEHHYIO x pealu3yer-
¢ ONEepaToOpoM

cin>>x;

BuiBoa JaHHBIX HHTEPNIPETHPYETCA KAK HOMeujerle ¢ Cmanoapmbiii
nomox cou! BEIBOEMMBIX 3HauyeHMil, BLIBOOUTBCA MOTYT TEKCTHI, 3a-
KMOYEHHbIe B IBORHEBIE KABHIYKH, M 3HAYeHWS BHpaXeHH. 3HaK ofre-
PaLIMK MTOMELIEHHN B MOTOK <<. [IpMePH HCTOAL30BaHUs IOTOKORO-
1O BHIBOIA:

cout<<a+b;
cout<<"\nPesynerar="<<Y;
cout<< =" ymt<y<<n 2="<<z<<end]l;

W3 npupeleHHBIX NTPUMEPOB BRIHO, YTO B BHIXOTHOM MOTOKE MOXHO
HCTIOABIOBATL YNPABNAIOILNE CHMBOJMEI, KaK H TIPU HMCTIONB30BaHHUK
GYHKLUMH printf () ; Mepen KAXILIM MEMEHTOM BHBOJA HYXHO CTa-
BHTB 3HAK OMEpallMH <<. DAeMEHT BBIBOIA end]l ADAETCA TAK HA3HBA-
€MBIM MaHHMNYJISTOPOM, ONIPEAENAIOIMM TIEPERO KYPCOpa Ha HOBYIO
CTpOKY (meiiCTBYET aHAJIOTHYHO YIIPABIAIOILIEMY CUMBOMY \n).

B npouecce MOTOKOBOIO BEOIA-BBIBOAA NMPOHCXOAUT TIpeobpaso-
BaHHe W2 POPMBI BHEIMHETO CHMBONBHOTO NPEACTARICHAA BO BHYT-
PeHHHHA opmMaT K 06paTHO. THI AaHHLIX H HeOOXOXHMEIR (opMaT

195



OTIpenenaloTCA aBTOMaTHYecKU. CraHuapTHHe GopMaThl 3afal0TCs
CMeUMaNbHBIMKH gagzamu Gopmamuposanus, KOTOPHIE YCTAHABRIHBA-
0TCS ¢ MOMOUIBIO PYHKUMH setf (). KpoMe Toro, Ha dopmMar or-
JENBHEIX BHIBOAHMHEX JAHHBIX MOXHO BAUATE NYTEM NMPHMEHEHHY
cMeLHaNbHHX MaHRIYIATOPOB. 3%eCh Mbl HE ByzeM TIOAPOGHO pa3-
6MpaTh 5TH BOTIPOCEHL

IepermueM mporpaMMy M3 IpUMepa 1 B BapHaHTe ¢ HCTIONB30BA-
HUEM TIOTOKOBOTO BBOAA-BEIEOAA CH++,

#include <iostream.h>

#include <math.h>

void main ()

{£loat a,b,c,p,s;

cout<<"\na="; cin>>a;

cout<<"\nb="; cin>>b;

cout<<"\nc="; cin>>¢;

p=(atb+c) /2;

s=sqrt (p* (p~a) * (p-b) *(p-c)):
cout<<"\nlnomwans TpeyroNeHMKA="<<S;

}
Vupaxuenns

1. TIpH BHNOJHEHUH NMPOTPaMMBbl

#include <stdio.h>

void main{}

{ float a,b,c;
int m,n;
skanf ("% £%4d%L£%A%E", &a, &m, &b, &n, &C)
printf ("\na=%8.3£d=%7.2fc=%12.3e",a,b,¢);
printf ("\nm=%10dn=%5d",m, n);

}

¢ XJIaBHaTYpH! ObUTa BBEICHA CREAyIolias CHKMBONbLHAA TTOCHEAOBATE/Th-
HOCTDb:
32.4 87 0.05 4567 2314.45 <Enter>

Kaxk Gyner BHIIAIETh HA 3KPAaHEe PE3YABTAT paboTH mporpaMMut?

2. HpuBeleHHaA HIKE NPOTPAMMA PELLIACT CASOYIOIIYIO 3a7aqy: HaeT
k-a1 cekyHaa cyToK. Onpee/uTh, CKONBKO UeNbIX YacoB (H) U uelsix
MUHYT (M) npowno c¢ Havyana cyrok. Hampumep, ecnd
k= 13257 =3 x 36000 + 40 x 60 + 57, To H=3, M =40. BuiBecTH Ha
3KpaH ¢pa3y: «D70...9acoB...MHHYT». BMECTO MHOTOTOUMIT OCTABHTD
BBIYHCHEHHbIE 3HaYeHNd H u M.

#include <stdio.h>
void main{)

flong k;

int h,m;
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printf ("Beemur+ Texymeeé BpeMsa B CEKyHIax:");
scanf ("%1d", &k) ;

h=k/3600;

m=(k%3600) /60;

printf (*3710 %d uvacor %d muHyT.\n",h,m);

}

Pa3obpath, Kak paboTaeT naHHas nporpaMMa. [lepenucars ee ¢ uc-
TIOJIb30BaHKEM MOTOKOBOTO BBOIA-BbiBOAa CH+ .

3. CocTaBuTb TIpOTpaMMY pelieHUA 0OpaTHOM 3ajayy Mo OTHOLUE-
HHIO K TNpeaniayeii: JaHO KOAHMMECTBO YaCOB M MHHYT, NpOLUCOLIHX
OT Hayana cyTok. OnpeaenuTh KOAHYECTBO CEKYHIL,

4. CocTaBuTh NporpaMmy BeIMUCAEHHA 00BbEMa M IUIOIIATH TIOBEpX-
HOCTU Ky0a o JaHHOU JIHHe pedpa.

5. CocraBuTh TIpOrpamMMy AJIA BBIYHMCJIEHHA KOPHEH KBaJpaTHOTD
ypaBHEHHH.

4.6. IIporpaMMMpoOBaHHE BeTBICHMIH

JUta mporpaMMUpOBAHUA BETBALIMXCA AIrOPHTMOB B siapike CH
HMEETC HECKOMBKO PadIMYHEIX CpelcTB. K HUM OTHOCATCS paccMoOT-
peHHad BBILLE ONEpaLMd YCOBHA ?:, YCAOBHEIR oneparop if H ore-
paTop Beifopa switch.

Yenosnniit onepaTop. PopMaT YCIOBHOTO OTICpaTOpa CAeHyIOLINH:

if (empaxeHme) onepaTopl; else onepaTop2;

3ro monHas dopMa onepatopa, IporpaMMHUpYIoLas CTPYKTYPY Hou-
HOTO BeTBNeHHA. OOLIMHO evpasicerue — 3TO HEKOTOpOe YCNIOBUE, CO-
IepXalliee OnepallMi OTHOLIEHHA H JIOTHYECKMe Onepaluy, 3HayeHUue
BHPaXEHHA NPUBOOHTCA K LICIOMY H MHTEpPIIPETHPYETCA B COOTBET-
CTBUM ¢ TIPABMJIOM: PABHO HYMIO — JIOXb, HE PABHO HYNIO — HCTHHA.
Ecnu BrIpaxXeHHe UCTHHHO, BHIIONHAETCS onepaTopl, €CMH JOXHO —
onepatopZ,

Heofxonumo o6paTHTeE BHHMAaHHME Ha CHEOYIOLUIHE OCOOeHHOCTM
CHHTAKCHCa YCJIOBHOTO OMEpaTopa:

e BHIpaXEHMeE 3aMHCEIBAETCA B KPYITIHX CKOOKaX;

+ TOYKA C 3amATOH mocse onepaTopa 1 craBHTCA 006A3aTeNBHO.

TTocnegnee oGo3Havaer, yto TipaBuno ITackansa — He CTABHTE TOM-
Ky € 3anarol nepel else — 3gech He paboTaerT.

BoaMoxHO ucnonb3oBaHHE HEMORHOM (GOpPMBl YCIOBHOIO Omepa-
TOpa

if (eepaxenmue) omneparTop:

Bot npumep ucnons3oBaHNUA MONHOM GOpME! YCIOBHOIO OTIEPaTO-
pa WA HaXoXaeHUA GOMbHIero 3HAYeHHA U3 IBYX NEPEMEHHBIX a M b:

if(a>b) max=a; else max=b;
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Ta xe camas 3afgada MOXeT OHTh pelleHa C HCTIOXBIOBAHNEM He-
MOMHOTO BETBICHHKA CIeXyIOuMM oGpazoMm:

max=a; if{b>a) max=b:

HarmoMHHM, 9TO 9TY Xe€ 3aJa1y MOXHO PELINTh ¢ IOMOLIBIO OTie-
paltHH «ychoBue» (cM. pa3n. 4.4).

Teneps paccMOTPHM NPUMEPEI IPOIPAMMHUPOBAHHS BIOXEHHBIX BET-
BALIUXCA cTPYKTYD. TpebyeTca BHUMCIMTEL GYHKIMIO sign(X) — 3HAK X,
KOTOpaa onpelelieHa CIeayonmMM 06paioM:

-1, ecnu x <0,
sign(x) =4 0, ecom x=10,
I, ecim x> 0.

IIpamep 1. AMrOpHTM C MOJHBIMH BEOXEHHBIMHA BETBICHUAMM:

if (x<=0)
if (x==0) y=0;
else y=-1;
else y=1;

y=1;

if {x<=0)
1f (x==0) y=0;
else y=-1;
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Ipumep 3. YIOPAROUMTD MO BO3PACTAHMIO 3HAYECHHA B ABYX TIepe-
MEHHBIX &, b

if(a>b)
{c=a; a=b; b=c;}
fa 0 Her cout<<"a="<<a<< "ba"<<b;
v
Ce=a
a=h
b=c

BrBon a,b

B BaHHOM pHMeEpe UCTIONB3OBAH COCMAsHol onepamop — ToCeno-
BATECRBHOCTD OTIEPATOPOB, 3aKNI0YeHHad B GurypHeie ckooku. B Cu
GUTYPHEIE CKOOKH BHIIJIHAIOT pOJIb OTIEPATOPHEIX CKOOOK MO aHano-
THH ¢ Begin, End B Ilackane.

OOGpaTuTe BHHMaHME Ha TO, YTO Mepel 3aKpriBaowmeil ¢purypHoli
CKOOXOH TOUKY C 3amATOH Halo CTABHTE 00A3aTENBEHO, 4 noche CKob-
KH TOMKA C 3aMTOi HE CTaBUTCS.

B cnenyioliieM TpHMepe BepHeMCS K 3aaye BHISHCACHHA TUIOIHATH
TPeYTORLHHKA M0 ATHHAM TpeX cTopoH. JoGaBUM B mporpaMMy mpo-
BepKY YCJIOBMS MpaBHIBHOCTH WCXOAHHX HAHHBIX: @, b, ¢ HOJLKHBI
OBITH NONOXHTENLHBIMHA, 4 CyMMa IUTHH KaXAoil napel CTOpOH Tpe-
YTONBHHKA HOMXHA OBITh OOJbllte ANMHHBE TpeThed cTOPOHH (aHano-
THMHYIO IporpaMMy Ha Iackane cM. B pasn. 3.10, npumep 1).

Ipumep 4.

// Tinomagk TpeyTroNbBHMKA
$¢include <iostream.h>
$include <math.h>
void main{)
{float a,b,c,p,s:
cout<<"\na="; cin>>a;
cout<<"\nb="; cin>>b;
cout<<"\nc="; cin>>c;
if{a>0 && b>0 && c>0 && atb>c && atc>b && btc>a)
{ p=lat+b+c)/2;
s=sqrt(p* (p-a)*{p-b)*{p~-c));
cout<<"\nllnomant TpeyrolbHMKa="<<s;
} ;
else cout ("\n HepepHble HUCXOOHHE LOaHHHE.");

}
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OnepaTtop suifopa (nepexmovarens). PopMmar oneparopa BHGOpa:
switch (uenouncrnenHoe BHpaxeHMe)
{ case koHCTanTal: COMCOX_CNepaTOpOB;

case KOHCTAHTaZ: CIMCOK_ONepPaTopos;

default: cnMcox_onepaTopos;?

}

TlocnenHsasa crpoka {(default) MOXET OTCYTCTBOBATD.

BuinosHense onepatopa NpoUCXOAMT B CNEAYIOLIEM Nopsaaxe:

1. BHUMCHACTCA BEPAXEHHE.

2. TlonmydeHHO¢ 3HAYEHWE NOCENROBATENBHO CPABHUBAETCA C KOH-
CTAHTaMH, NTOMEIICHHBIMH JIOCE CYXXeOHOTO ClIOBa case; ITPH Nep-
BOM COBMANEHUM 3HAYEHHIT BBIMIONHAIOTCA ONEPATOPAl, CTOANIKE ITOC-
e ABOCTOYMA.

3. Ecsm BH ¢ OnHOM H3 KOHCTAHT COBNANEHHS HE IPOM3OLLIO, TO
BEIMOJIHSTCH OMepaTopH Nocne coba default,

Ins Toro 4roGr «0GONTH» BEIMOMHEHME ONEPATOPOB HA NOCHENY-
IOLUHX BETBAX, HYXXHO TIPHHSATE CTICLMANbHBIE MEPHI, KCIIONB3YA Ofle-
PaTopsl BHXORa WIH Nepexoia.

PaccMoTpuM (parMeHT MporpaMMEl, KOTOPHI MepeBOOKT MHCIO-
BYIO OLIEHKY 3HAHHMI YUeHWKA B e¢ CJIOBECHHI 3kBuBaneHT. ComacHo
BY30BCKOH CHCTEME: 5 — <OTIAMYHO», 4 — <«XOPOLLO», 3 — <«yHOBRAET-
BOPUTEJLHO», 2 ~— «HEYAOBIETBOPHTENBHO?.

Tlpumep 5.

#include <iostream.h>
void main ()}
{int ball;
cout<<"\nBeenuTe ouenry: "; cin>>ball;
switch (ball)
{ case 2: cout<<"\t3To HeyloBmerpopurensHo!\n";
break;
case 3: cout<<"\t3T0 ymoBneTBOPMTENsHO!\n";
break;
case 4: cout<<"\t 3To xopomo!\n"; break;
case 5: cout<<"\t3To ornuuHo!\n"; break;
default: cout<<"\tHeT Taxoit ocueuxu!\n";
}
}

3aeck ACTIONL3YETCA €le OAMH HOBBIH A1 Ha¢ onepaTtop break —
oneparop Beixoaa. Ero ncnonHeHne 3aBepiiaet paboTy oneparopa Bbl-
Gopa, T.e. NPOUCXOAKT «00XOA» NPYrHX BETBeH. Bot ABa BapuanTa pe-
3YNILTATOR BBITTOAHEHHS STOI NporpaMMel:

BremmuTe OuUeHKY: 3 3TO YIOOBIETEOPMUTENLHO!

Bpemure OUeHKy: 7 Her Taxol oulexHwM!
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Ecnm na Beex BeTBAX yOpaTh oneparop break, TO PE3YABTAT MOXET
BHIAAAETE CNEAYIOLHM 00pa3oM:

Bremmre OUEHKY: 3 3170 YHOOBNETROPMTENBHO!
31o xopouwo!
3TO0 OTAMYHO!
Her Taxoi ocueHkm!

B 3TOM cayuae BEITOMHWIHCEH OMEPaTopel Ha BCeX BETBAX, HAYMHA
¢ ToM, KOoTopasd NMoMedeHAa KOHCTaHTO# 3.

Bo2MOXHE 3a7ayH, B KOTOPEIX TaKOit TOPANOK BHIOJHEHUA BeT-
peit oneparopa BEIGOpa MOXET OKas3aThCs MOAC3HEIM. B creayoweM
(parMeHTe NpOrpaMMEl NMPOKCXORUT BO3BEACHHE BEMECTRECHHOTO YKHCIA
X B LEAYIO CTENEHD A1, T 7 H3MEHAETCS B AHanazoHe ot 1 g0 5.

y=1.0;
switch(n)
{ case 5: ywy*x;
casa 4: ymy¥*x;
case 3: y=y*x;
case 2: ysy*x;
case 1l: y=y*x; cout<<"y="<<y; break;
default: cout<<"CreneHs Oonsire 5%;

Yrpaknenus

1. CocTaBUTh IIporpaMMy YTIOPAAOMESHHS M0 BO3PACTAHHIO 3HAYE-
HHIi B TpEX TIepeMEeHHLIX,
2. CocTaBUTE NIPOTPaMMY, KOTOPas BHEOIUT Ha 9KpaH MEHIO:
1. Hepsoe
2. Bropoe
3. Tpetee
H B 33BUCHMOCTH OT BbIOPAHHOTO IMYHKTA BHLAAET OAHY M3 HaIMMCEH:
«ITomyuure cym», «Ilomyurrre KapTowiky», «Ilomyunre KoMnor, «OcTa-
BaiiTech rQMOAHEM». Hanucars ABa BAPMAHTA MPOTPaMMEL ¢ HCTIONB30BA-
HHeM YCIOBHOIO Oneparopa if M ¢ NCIOb30BAHHEM TIePeKITOYATE IS,
3. CocraBNThr nporpaMMy pelleHHd KBajpaTHOIO YpaBHEHMS
ax?+ bx + ¢ =0, YUNTHBAIOLIYIO BCE BOIMOXHHEE BapUaHTHl KCXOO-
HBIX JAaHHBIX:
1y a=0, b=0, c=0;
2) a=0,b=0, c20;
3)a=0, b=0;
4) a#0, D20 (D — ANCKpHMHNHAHT);
5) a#0, D<Q.
B KaxaoM caydae IOAKHO BHBOAUTECS COOTBETCTBYIONISE pelIcHHe
HIM coollIeHKe,
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4.7. TIporpaMMupoBaHMe LIHKIAOB

B Cu, kax u p [lackane, cyliecTnyloT Bce TPH THUIA ONEPATOPOB
LHKNA: UHKA C MpemyChoBHeM, LUKN ¢ MOCTYCIOBHEM W LIMKI C Ma-
paMeTpOM.

Haxa ¢ npenyciaosnem. Dopmat onepaTopa LIMKNA ¢ NPEAYCTOBHEM:

while (pmpaxeHne) oneparop;

1THK1 noBTOPAET CBOE BHINONHEHHE, MOKA 3HAUCHUE BEIPAKEHHS OT-
JIHMHO OT HYJIA, T.€. 3aKMIOYSHHOE B HeM YCJIOBHE LIMKAa HCTHHHO.

B kavecTee mpHmepa MCMOAB3OBAHHA OMEpaTOpa LIMKNA PACCMOT-
PHM NporpaMMy BBIMMCIeBUS ¢aKkTopHana HeJoro MOJOXHTEIBHOTO
yucaa N!, ComnocTaBMM nporpaMMy pelleHMs 3Toil 3agaun, HamucaH-
Hylo Ha Tackane, ¢ nmporpaMmolt Ha Cn.

TIpumep 1.
TIporpaviMa Ha ITackane IIporpamMmMa nHa Cn++
Program Faktorial // TNporpaMMa BHuUMCHE-
Var F:Longint; i,N: HMA paxkTopuana
Integer; $¢include <iostream.h>
Begin write('N="); void main{)
ReadLn {N) ; { long int F;
Fi=l; i:=1; int i,N;
While i<N Do cout<<"N="; cin>>N;
Bagin F=i=1;
F:=F*i; while (i<=N) F=F*it++;
i;=141 cout<L"\n" <N L ="<<F;
End; }

Writeln(N, '!=',F)
End.

O6paTHTe BHHMaHHe Ha OMEpaToOpH! B Telie UHKNAa. KoHewHo, U B
Cn-nporpaMme MOXHO ObIIO0 HAMMCATh JBa ONEPaTopa NPUCBaMBa-
HHUs, o6ReNUHMB UX QUTYPHBIMEH cKOOKaMH. OJTHaKO HCNOAB30BaH-
HBli1 cniocob 3anmHcH Gosee NTakoHHYEH # 6onee XapaKTepeH ana Cu.
3roT XKe cambiit onMepaTop MOXHO GBUIO 3aMUCATh €111e KOpoYe: F*=i++

TIpH NpakTHYeCKOM HMCITOAb30BAHMM 3TOH NMporpaMMbl He cueayer
3a0pIBaTh, YTO PakTopHan — ouyeHb OLICTpO pacTyiias QyHKUUA, H
MOITOMY NMpH OTIpeAeiceHHBIX 3HAYeHHAX ¥ BHIAIET U3 AMana3oHa, co-
OTBETCTRYIOLIETO THMY long int. 3afaB [ng nepeMeHHoi F Tl
unsigned long, MOXHO CAOBHHYTH 3TY IpaHHIly, HO 3TOr0 MOXET
OKa3aThcA HelocTaTouHo. [IpemnaracM B KaueCTBe CaAMOCTOATENBHOIO
3amaHusA NCCASAOBATE NMpeAcHbHEE 3HAYeHNA N JUIs ABYX YKa3aHHBIX
THTIOB MepeMeHHol F.

HaTepecHO cBOHCTBO CACAYIOWIETO ONICPATOpA:

while (1}
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D10 GecxkoneuHnlit nycroit muki, Mcnok3osaHue B KayecTBe BH-
paKEHHsI KOHCTaHTHI 1 MPHBOAMT K TOMY, YTO YCIOBHE MOBTOPERUs
[HKJIA BCE BpeMS OCTAETCA MCTHHHBIM M paGoTa LIMKNTa HMKOrJA HE
jaKaHuMBaeTcsa. Teno B 3TOM IIMKNE NMpeacTaBaseT coboit nycmoii one-
pamop. TIpH HCTIONHEHHH TAKOrO ONEPaTOpa NPOrpaMMa GYIeT «ToM-
TaTbCA Ha MECTE».

PaccMOTpHM elue ONWH MpHMEP HCTIONML30BAHNSA OTIEpATOPA LIMKIA
while. Bepnemcd x 3amaue HTepaLlHOHHOTO BRIYNCICHUA CYMMEI rap-
MOHMueckoro paaa: I+1/2+1/3+ ... c 3anaHHOH TOYHOCTBIO £ (CM.
pasn. 3.10, npumep 2). CHoBa cONOCTaBHUM TiporpaMMy Ha CH ¢ mipo-
rpamMmoit Ha [Tackane.

Hpumep 2.
Hporpamma Ha Ilackane Iporpamma Ha Cu++
var n: Integer: S,eps: // Cymma
Real; //PapMOHMYECKOTO PHOA
Bagin $include <iostream.h>
Write{'TouHocTs: '} : #include <limits.h>
Readln{eps); vold main{}
n:=1; S:=0; {int n=1;
While (1/n>eps) double S=0, eps;
And {(n<MAXINT)} Do cout<<"TowyHocTb:";
Begin 5:=%+1/n; cin>>eps;
n:=n+l vwhile(1.0/n>eps &&
End; n<INT MAX)
Writeln({'Cyumda=',S) S+=1./n++;
End. cout<<"\nCyma="<<5;

}

@aitn 1imits . h, NOAKNIOYaeMBIH PEMPOLIECCOPOM, COACPIKHT OM~
pemeneHus NpeIebHBIX KOHCTAHT [T LUETBIX THIIOB JaHHHX. B vyacT-
HOCTH, KOHCTAaHTa ¢ HMeHeM INT MAX paBHA MaKCHMATBHOMY 3Hade-
HHIO THTIA int B JaHHOI peanniauMH KoMnuiaTopa. Ecam wia THna
int Hcnonb3yercs ABYXG6aifToBOE MPEACTABNCHHE, TO INT_MAX=32767,
B aToM xe 3aronopoykom dhaline onpeneneribi u APYTHE KOHCTAHTHL:
INT MIN=—32768; LONG_MAX=2147483647 ¥ T.L.

IIuxn ¢ noctycaosseM. PopMaT onepaTopa UMKIIA € NOCTYCIOBHEM:

do onepaTop while (smpaxeuue);

Ilukn BEMOAHAETCA A0 TeX MOp, NMOKA Bupaxenue OTIMIHO OT
HynsI, T.€. 3aKMIOYEHHOE B HCM YCIOBHE LIMKIa HCTHHKO. Bomon w3
UUKNa NPOHCXOIUT TOCAE TOro, KaK 3HadeHUE BHIPAXCHMS CTaHeT
JOXHBIM, MHBIMM CJIOBaMH PaBHBIM Hymo. Takum o6pasoM, B OTIH-
Yue OT OTEpPATOpa repeat ...until, ucnons3yemoro s Ilackane, rae
B KOHLIE MILETCS YCNOBHE BLIXOAA U3 LIHKIIA, B onepatope do ... while
B CH B KOHLIe MHUILETCA YCAOBHE IOBTOPEHUA UMKNA. B KadecTBe npH-
Mepa pacCMOTPHM IIporpaMMy BHYHCEHHA N!, B KOTOPOI HCTIONE3Y-
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€TCA UMKA ¢ MOCTYCAOBHEM
rpammMoti Ha Tlacxane.
Hpumep 3.
ITporpamma Ha [Tacxane
Program Faktorial
Var F:Longint; i,N:
Integer;
Begin Write('N='});
ReadLn (M) ;
F:=l; i:=];
Repeat
Fr=F*i;
ir=i+1
Until i>N;
Writeln(N,'!=',F
End.

, M COTIOCTaBUM €€ ¢ aHaNoTUYHON Mpo-

ITporpamma Ha Cu++
// Oporpamma
BHMMCHeEKMA daxTopHana
#include <iostream.h>
void main()
{ long int F;
int i,N;
coutb<<"N="; cin>>N;
F=i=1;
do F*r=i++;
while (i<=N);
) cout<<"\n" <N L=g<F;
i

IIuxn ¢ napamerpom. PopMar oneparopa LMKAA ¢ MapaMeTPOM:
for (eupaxenve_l; bsuHpaxeHue 2; BupamxeHue 3)

ONepPaTop;

BuipaxeHue 1 BEINOJHACTCS TOMBKO OOUH pa3 B Hayane wnana. OOwM-
HO OHO ONpeenAeT HAYANLHOE 3HAYCHHE MapaMeTpa UHKNa (HHULIHa-

AM3UpYeT mapaMerp LHKIA).

BupamxeHne 2 -— 3TO YCNOBHE BHITOMHE-

HHUA LHKNA, Bupaxeure 3 OOBYHO OnpefenseT U3MECHSHWE NapaMeTpa
UMYX, oneparop — TEO LUKNA, KOTOPOE MOXeT OBITh IPOCTEIM HIH
COCTaBHKM. B nocnenHeM caydae MCRONL3YIOTCS QUrypHEIE CKOOKH,

AJITOPUTM BHEINOJHCHUA
Ha pHC. 44,

'S

Bupaxenue 1

—
X

r

Bupaxenue 2 Her

lIa
Oneparop

!

Bripaxene 3
] v

Puc. 44
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LMKAa for MpeICTAaBNeH Ha GloK-cxeMe

OO0paTHTe BHMMaHHe Ha TO, YTO MOCJKE
BRIYHC/ICHUA BHpaxeHus 3 MPOHCXOTHT
BO3BPAT X BHYHCIEHUID BLpaXeHsis 2 —
TIPOBEPKE YCIOBHUA MMOBTOPEHMSA LMKIA.

C noMolusK UKKNa for HaxoxneHne N!
MOXHO OPTaHHM30BaTh CAERYIOLIUM oGpa-
30M:;

F=1;

for(i=1;i<=N;i++) F=F*i;

Hcronbayn onepaiipio «3anfrasds, MOX-
HO B Bepaxexne 1 BHECTH WHUIIMANTH3A-
LIMI0 3HAYEHHMH Cpaly HECKOMBKMX mepe-
MEHHEIX:

for (F=1,i=1;i<=N;i++} F=F*i;

HexoToprix 316MeHTOB B Onepartopt
for MOXET He OnITh, OMHAKO pa3NeAsIo:



IUME MX TOYKH ¢ 3anAToi 00s3aTebHO AODKHBI IPUCYTCTBOBaTE. B cae-
JYIOIIeM TIPHMEpe HHNLIHATU3HPYIONIAA YacTh BHHECEHA H3 OTI¢paTo-
pa for:
F=l;
i=1;
for(;i<=N;i++) F=F+*i;
Hwxe nokazaH eiie oMWH BapHaHT BuIMHCAcHUA N, B HeM Ha Mecte

TeJa LUHKIA HAaXOMHTCA MYCTOH OTEpaTop, 4 BEIMUCTHTENBHAA YacTh
BHECCHA B BupaxeHue 3,

for (F=1,i=1;i<=N;F=F*i, i++);
DTOT K¢ OIepPaTOp MOXHO 3aMTHCATEH B clienyomeH GopmMe:
for(F=1,i=1;i<=N;F*=i++);

B aspixe Cu onepatop fox ABRACTCA AOCTATOYHO YHUBEPCAIbHEIM
CPeICTBOM I OPraHM3allH¥ UHKAOB, C er¢ NOMOLBIO MOXHO Npo-
TPaMMHPOBATh JAXKE HTEPALIMOHHEIC LHK/IB, 9YTO HEBO3MOXHO B [Tac-
Kajie. BoT npuMep BHIYHCIEHHA CYMMB 3lIEMEHTOB TAPMOHUYECKOTO
pAfa, NPESBHILAIOLINX 3a1aAHHYIO BEIMYHHY €

fox{n=1,5=0;1.0/n>eps && n<INT MAX;n++} S+=1.0/n;
W HakoHell, 3Ta e caMas 3ajavya ¢ MYCTHM TEAOM LIMKAA:
for(n=1,5=0;1.0/n>eps && n<INT MAX;S5+=1.0/n+t);

Caenyrownit dparMeHT nporpaMMH Ha CH++ COREPXKT ABa BAO-
XeHHsIX UMK for. B HeM 3anporpaMMHPOBaHO TIOMYYCHUE Ha KpaHe
TabMHLE YMHOXEHHS.

for (x=2;x<=9;x++}

for{y=2;y<=9;y++)
CORELL M\ NN LR * MLy =" <R *y;

Ha 3kpaHe Gyner noay4eH CReayiolHit pe3y/bTar:

2%2=4

2*3=6

9*g8=72

9*9=81

Onepatop continua. Ecu BEIMONHEHHE OYePEHOTO 1lara HKIA
TpedyeTcd 3aBepllMTh N0 TOTO, KaK GYAeT NOCTHTHYT KOHEL Tea UHK-
N1a, MCMIOMBb3YETCA onepaTop continue. Caenyowmi ¢pparMeHT npo-

rpaMMbl obecneuHBaeT BHIBOM HA AKpaH BCeX YETHHX Yucell B AMana-
3one ot 1 ao 100.

for{iml;i<=100;i++)
{if(i%2) continue; cout<<"\t"<<i;}
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JIna HeqyeTHBIX 3HAMEHWM MepeMeHHON § OCTATOK OT HeNeHMA Ha 2
Gyler paBeH eAMHMIIE, 3TOT Pe3yAbTAT BOCIIPHHMMAETCH KaK 3Hade-
HHUC <NCTHHA» B YCJIOBHH BETBACHHA, M BHIIOJHACTCHA ONCPATOP
continue. OH 3aBepIUHT OYCPEAHON AT LUK, BHITIOJTHEHNE LIMKIA
niepeitneT K cAcAyiowieMy 1Iary.

Oneparop gote. Oneparop GezycnoBHOTO nepcxona goto cylle-
CTBYET B A3mKe CH, KaK H BO BCEX APYTHX A3BKaX NPOIPaMMHPOBAHHSA
BBICOKOTO YPoBHA. OAHAKO ¢ TOUKH IPEHHS CTPYKTYPHOIO MOAX0IA K
NPOrpaMMHPOBAHHIO 10 MCTTONBE30BAHNE PEKOMEHIYETCH OFPAHUYHTE,
MopMat oneparopa.

goto meTka;

MeTka mpencrapmsier ¢oboit MACHTURHKATOP ¢ OC/CIYIOUWNM ABO-
€TOYNCM, CTABUTCA TIEpel IOMEYAeMbIM OTIEPATOPOM.

OnHa M3 cHTyanuii, B KOTOPHIX UCTIONB3OBAHME goto ABNAETCA
OTpaBIaHHBIM — 3TO HeOOXOAMMOCTD «IOCPOYHOrO» BLIXOJA W3 BIO-
XeHHoTo UMKna. Bot npumep Takoii cuTyanmu:

for(...)
{ while(...)
{ for(...)

{.. goto exit ...}
}
}

exit: cout<<"EmxXOm M3 uUMENa";

TIpH ucrmoNb30BaHUH OMEpaToOpa Ge3yCNOBHOIO Mepexoma HeoGxo-
JUMO YYUTBIBATh CNIEAYIOIIHE OTPAHUYMEHUA;

* HEAL3A BXOAHTL BHYTPH GJI0Ka M3BHE;

& HENB3A BXOAWTE BHYTPB YCJIOBHOTO onepaTopa (if...else..);

# HENB3A EXOAWUTSH BHYTPH IEPEKNIOUATENA;

® HeNb39 BXOAUTH BHYTDB LIKKIA.

Yapamsennn

1. Ucione3ysa UHKAH while, do — while n for, HanHCaTh TPU
BapHaHTAa POTPaMMBl IIONYYEHHA Ha 9KpaHe TaGIHLIE CHHYCOB LA
3HaucHRIT apryMeHTa B AHana3zoHe ot 0 g0 7/2 c 3a0aHHMM YHCIOM
1IaToB.

2. BHYMCNTE H BHBECTH BCE YIEHE! YHC/IOBOTO PAIa

1 1 1 1
27 377 NP
3HAYEHHE KOTOPBIX MpeBhiluaeTr 1075,
3. Hane4ararb B BO3pacTalollieM MOPAAKE BCE TPEX3HAYHBIE THCNA,
B ACCATHYHOMN 3aMUCH KOTOPBIX HET OAMHAKOBHIX IH(p.

4. NaHo uenoe n > 2, HaneyaraTs Bee MPOCTHIE YHCHA W3 JHANA30HA
{2, n).
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5. CocTaRHTR TIpOTpaMMY TIEPEBOMA LIEJIOTO JECATHUYHOrO YKUCaa B
JBOMYHYIO CHCTEMY CUHCIIEHHS.

6. CocTaBUTH MPOrpaMMy TIEpeBOIa LENOTO JECATHYHOrO YHea B
[IECTHAALUATEPUYHYIO CUCTEMY CYUCTIEHHS,

4.8. Oynxuuu

A Tenepb HaM NPEACTOMT pa306paThes ¢ BONMPOCOM O TOM, KAK B
Cu/Cu++ peanuayercd MeXaHH3M NOANporpaMM. BCTOMHUM O TOM,
uyto B [TacKaje cyniecTBYIOT ABE Pa3HOBMIHOCTH MORNPOrpaMM: NoI-
TIpOrpaMMBI-TIPOLEAYPH K MOANMpOrpaMMbl-dyHKUKK. ToT H Apyroif
THI TTIOANPOrpaMM ONHCHBAaeTCA BHYTPM OCHOBHOU MporpaMMbl M
KOMITUAKpYeTcs BMecTe ¢ Helt, Peanu3aips MexaHH3Ma MOANpOrpaMM
B Cin/Cu++ cyuiecTBeHHO OTIIHYAETCA OT aHANOIMYHOK peannaaumu
B ITackane.

Onpenenenue pynxunn. Obpamenne x pyrkunn. B Cx Henonnsy-
eTcs NULIL OAWH THIT TOATIpOrpaMM — GyHKLHA. 3aech BooblLEe He
NPHHATO YNOTPeOAATh TEPMHH «ITOANPOrpaMMar, MOTOMY 4YTO QyH-
KUUs A6AREmMCA OCHOSHOU npozpammuoll edunuueti ¢ Cu, MUHHAMAIb-
HBIM MCTIOJHAEMBLIM NMPOrPaMMHBIM MoAyaeM. Bcakas nmporpaMmma
o0g3aTeNbHO BKIIIOYAET B ceba OCHOBHYK QYHKUHIO ¢ UMEHEM main.
Ecnin B IporpaMMe MCTIONb3YIOTCA M Apyrie GYHKUWH, TO OHH BH-
TIOJHAIOT pOJIb MOATIPOrpaMM.

PaccMoTpum npumep. TpeOGyeTcs cocTaBHTh TPOTPaMMy HaXxoXKIe-
HHS HANOOABLIETO 3HAYEHHS M3 TpeX BEIMYHH — max (a, b, ¢). Jna ee
PEIICHHA MOXKHO HCTIONB30BaTh BCIIOMOTATENbHLLA aNrOpUTM HAXOX-
DeHHA MaKCHMANBHOTO 3HAYeHWSA H3 JABYX, MOCKONBKY CIIPABERIIUBO
paBeHCTBO: max{a, b, ¢) = max(max{(a, b), c).

Bor mporpaMma penieHNa 3ToM 3amaqm ¢ HCTIONB3OBAHHUEM BCITO-
MOTaTenbHON QYHKUMH,

pumep 1.

#include <iostream.h>

//Onpepenenue BCHOMOTATeNBHON (YHKUMN

int MAX(int x, int y)

{ if (x>y) return x;

else return y;

H

//0cHoBHAR QyHKUMA

volid main()

{ int a,b,c,d;

cout<<"Beegure a,b,c:";
cin>>a>»>b>>c;

d=MAX (MAX(a,b),c):
cout<<"\nmax(a,b, c)="<<d;
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PopMar onpeacAcHAA PYHKUMHN CeIyIOWHA:

THN MMA_QYHKIGMM (cneundmxauns _NapaMeTposn)
{reno_ dynxuwmm]

Tun dyHKuMK — 310 THN BO3BpalaeMoTo PYyHKUMEH pe3ynbTaTa,
Ecnu GbyHKIINA He BO3BPaIaeT HAKAKOTO Pe3yabTaTa, TO VIS HEEe YKa-
3BIBACTCH THM void,

Hma GyHKIMM — UACHTHOHKATOP, 3afaBaeMBblif ITPOTPAMMHCTOM
WIM main A OCHOBHOM (YHKIIMM.

Cneguuranuu napamempog — 310 THGO <nycTo», MO0 CITHCOK
AMEH ($HOopMaNbLHBIX MapaMeTpoB GYHKUMH ¢ YKa3aHMEM THMA Ana
KaXKROro M3 HMUX,

Tero byHKUUHM — 3T0 NMUGO COCTABHOM OMepaTop, G0 610k,

3neck MM BNEPBEE BCTpeYaeMes ¢ moHaTHeM Os0Ka. [TpH3HaKoM
6noKa ABNAECTCA HaJAWYME OTIMCAHHI TIPOrpaMMHHEX 0OBEKTOE (TIepe-
MEHHBIX, MAacCHBOB M T.H.), KOTOPHIC GEHCTBYIOT B Mpeaesax 3TOro
6moka. Biok, Kak ¥ COCTABHOI omiepaTop, OrpaHHYHBAaEeTCA QPUTYPHEI-
MH CKOOKaMH.

B Cu neiicTByeT NpaBMnoO: meso (hiyHKLUuY HE MONCEm codepXcams 6
cebe onpedenenus dpyaux gynxiuii. FiHaye rosops, HEIOYCTHMH BHYT-
peHHHe PYHKUHMN, KaK 310 Jenaerca B Iackane. M3 Bcakoit hyHKUWH
BO3MOXHO ofpalleHMne K ApYruM QYHKIHAM, OJHAKO OHM BCETIa AB-
JIAIOTCA BHELHUMH NO OTHOLICHWIO X BHI3BIBAIOLUCH,

OnepaTopoM BO3BpaTa H3 GYHKIUNH B TOUKY €€ BHII0OBA ABNSETCH OFIe-
parTop return. OH MOXET HCROMB30BATHCA B HYHKIIHAX B ABYX (hopMax:

return; 19)1%] return BHpaxeHue;

B nepBoM cnydae QyHKIMA HE BOSBpAIlacT HUKAKOTO 3HAYSHHA B Ka-
4eCTBE CBOCTO pe3yabTara. Bo BTOPOM CiTydae pe3ynbTaToM (OYHKIIHH B-
JSIETCA 3HAYCHHE YKA3AHHOTO BBIPAKEHHSA. THIT 3TOTO BRIPAKEHHUS AOJN-
XeH o coBNanaTh ¢ THIOM PYHKUHN, NTUGO OTHOCHTECA K YHCITY TH-
MOB, AONYCKAIOIINX aBTOMATHYECKOE NpeobpaioraHue K THITY GYHKUMH.

Omneparop return MOXET B SBHOM BHIE OTCYTCTBOBATE B Tesie GyH-
KIHH. B TakoM ciyqae ero NMpUCYTCTBHUE TIOAPA3yMEBaeTCa Mepel 3aK-
poiBawllieii Teno pyHKUNKM GHIYpHON ckoGkoit. Takas moAcCTaHOBKA
NMIPON3BOSHUTCA KOMITHIIATOPOM.

PopMmat oGpaileHHAd K QYHKUMHM (BBI30Ba $YHKUMH) TPAAHLIH-
OHHEI:

rmA_QyHKLMK (CTIMCOK_arTIe CKUX_TPaMeTpoR)

OnHako B Cu obpatieHre K DYHKIUMH UMeeT CBOeodpasHyIo TPAKTOB-
Ky: obpaiueHne K HYHKUMH — 370 BbipaxeHHe. B 3ToM BhIpaXeHHH KpyT-
Jible cKOGKM HIpalOT poJib 3HaKa OTiepalluHu, 11 KoTOpoit MYHKIMA H
daxTHVECKHE MApPaMETPH (APTYMEHTHI) ABTAICTCH ofepaHnaMH. TIpHopH-
TET ONEPALIHHA «CKOGK¥s CaMBIi BBICOKHMI (CM. TabA. 4.2), NO3TOMY BRHYNC-
neHue QYHKUMA B BHPRKSHHUAX MPOU3BOAUTCA PAHBLUE APYIVIX ONepatiyit.
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Mexny ¢opManbHBMHK K (PaKTHUECKHMH TTapaMeTpaMH NpH BH30-
pe (PYHKILHH JOJDKHH COGMIONATECA NMpaBHa COOTBETCTBHA N0 nocae-
doeamensrocmu W no munas. PaxTnueckuil mapaMeTp — 3TO BEIpaxe-
HEE TOTO Xe THUMa, YTO M Y COOTBETCTBYIOLICIO €My (hOpManbLHOTro
napaMerpa. CTaHmapr a3bika CH JOMycKaeT aBTOMAaTHYECKOE Ipeodpa-
J0BaHHe 3HaYeHHIt (paKTHYEeCKHX TapaMeTpoB K THIY (GopMANbLHBIX
napaMerpoB. B Cu++ taxoe npeobpazopaHue He penycMoTpeHo. ITo-
3TOMY B JanbHeliliieM MBI OyZEM CTPOro CleAOBaTh MPHHUKHNY COOT-
BEeTCTBHSA THIIOB.

HeoGxomnMo yCBOHTB €ILC OAHH BAKHEHMIMIA TIPUHINT, AeHCTBYIO-
wnit B Cu/Cu++: nepedaua napamempos npu 6bi306¢ QyHKUlL NPOUCXO-
dum moavko no snavenuro. Ecnu cHoBa nposoanTs aHatorvio ¢ IMacka-
JieM, TO 3TO 3HAYMT, 4YTO B CH JONYCTHMBI TOMBKO NapaMeTphi-3HAUCHHSA
(Ge3 var). TTosToMy gsimonnenue PYHKUUL HE MONCEM USMEHUMD SHAYCHUR
NEPEMEHHBIX, YKA3QHKBIX 6 Kauecmee HaKkmuyeckux NapamMempoe.

INpaeuno cooTBeTCTBUA MO KOMHYECTBY, 06sa3aTenbHoe B [lackane,
B CH B HEKOTOPBIX CIIYYAsAX MOXET He coGnonaTthesa. bonee Toro, B Cun
BO3MOXHHBI (DYHKLIVH C TIepeMeHHEIM YHCIOM napameTpoB. [Ipumepom
Taknx $hyHkuuit apasotea GHOMHOTeyHBle GYHKUMH printf() H
scanf ().

IIpororun ¢pyuxuuun. OxazbisaeTcs, coBceM He 0Ga3aTeNbHO GO B
NpeIbloylieM TpHMepe NMOMELIATL TOAHOES ONpelchcHHe QYHKLMH
MAX () mepel OCHOBHOM 4YacTelo mMporpaMMil. BoT gpyroit BapMaHT
TIporpaMMEl, PELIAIOIEH Ty XKe caMylo 3amady.

IIpumep 2.

#include <iostream.h>

/ /Tipororun dyHruMm MAX

int MAX({int, int);

//OcHOBHaA dyHxuMA

void main ()

{ int a,b,c,d;
cout<<"Bpemure a,b,c:";
cin>>a>>h>>c;
d=MAX (MAX (a,b),c);
cout<<"\nmax (a, b, c)="<<d;

}

//OnpeneneHmne ¢yHxumm MAX

int MAX (int x, int y)

{ if (x>y) return x;
alse return y;

}

3neck UCTIONB30BaH Apomomun GyHXUHH. [TpOTOTHITOM HAa3HIBaeTCA
TipepBapHTeIbHOE OMHCaHME (PYHKUMH, B KOTOPOM CONEpXarca BCe
HeoOXONMMBIE CBEIeHNA WA NPaBWIBHOTO 0OpalleHHMs K Hell: HMA K
THI HYHKIMH, THITH POPMANBLHHIX NapaMeTpoB. B mpoToTune uMera
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GopMaANBbHBIX [TAPAMETPOB YKA3bIBATL HEOOA3ATENBHO (Kak 3TO cliena-
HO B MpHMEpe 2), XOTA X YKa3aHHE He ABIACTCA OLINGOUHEIM. Mox-
HO GBIJIO HATIMCATE U TAK, KAaK B 3arojOBKe ONpeIcicHUA QYHKINN:

int MAX(int x, int vy):

Toyka ¢ 3anaToft B KOHUe NPOTOTHIIA CTABUTCS O0F3aTENIHHO!

MoxHo Grine 6Bl 3aANCATE NPOTOTHIT U B Tellé OCHOBHOM QYHKIIHY
HapsAIy ¢ ONHCAHWAMHM APYTHX NPOrpaMMHBIX 06beKToB B Heil. Bonpoc
O pasMENICHHH OFMCAHMII CBAZaH ¢ MOHATHEM OONAacTH BHIAMMOCTH,
KOTOpsI# GyaeT 00cyKaeH HEMHOTO TIO3XKE.

B crnenywiueit nporpaMMe NPHBOAWTCA NPHMEP MCMOAbL3OBAHHA
GYHKUHN, KOTOpas HE UMEET NMapaMeTPOB H He BO3BpalliaeT HHKAKHX
3HAYEHHI B TOYKY BLHI30BA. DTa QYHKIMA pHCyeT Ha 3KpaHe CTPOKY,
coctodalyio u3 §0 3peanouck.

Tipumep 3.

finclude <iostream.h>
//Mipororun dyHxummM line
void line{void);
/ /OcHOBHAaA OVHKUMA
void main ()
{ line(); //Bu3oB dyHkuMM line
}
//Onpenenenue dyHxuMM line
void line(void)
{ int i;
for(i=0; i<B80; i++) cout<g"*",;

}

A Tenepb comocraBMM nporpammy Ha [lackane (pasg. 3.13) mms
BHIYUCHICHUA HauGoNpILero o0Lero AeauTens IS CYyMMLl, Pa3sHOCTH
# DpOM3BeASHUA ABYX YHCEN ¢ AHANOTUYHO mporpaMMoit Ha Cu++.

Ilpamep 4.

Hporpamma Ha IMackane ITporpamma Ha Cu++
Program NOD3; #include <iostream.h>
Var a,b,Rez: Integer; $include <math.h>
Function int NOD2 {int,int);
NOD2 (M, N:Integer): void main ()}
Integer; { int a,b,Rez;
Begin cout<<a="; cin>>a;
While M<>N Do cout<<"b="; cin>>b;
If M>N Rez=NOD2 (NOD2 (a+b,
Then M:~=M-N abs {a-b}) ) ,a*b);
Else N:=N-M: cout<<"NOD pameH"<<Rez;
NOD2 : =M }
End;
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Begin int NOD2 (int M, int N)

Write ("am"}; { while (M!=N)
Readln (a): { if (M>N) M=M-N;
Write ("b="); alge N=N-M;

ReadLn(b) ; 1
Rez:=NOD2 (NQD2 {a+b, return M;
Abs {a~b)),a*b); }
Writeln ("NOD pasex",
Rez)
End.

¥ 4YHTATENA MOKET BOIHMKHYTD BONPOC: €C/IN OCHOBHAA YacTh MPO-
rpaMMH ABNAETCA QyHKIHEH, TO KTO (WK YTO) ee BH3bBacT? OTBET
COCTOWT B CIEAYICLIEM: MPOTPAMMY BEI3HEBACT OTICPaLIMOHHAA CHCTEMa
TIpH 3aMycKe NpOrpaMMbl Ha ncnonHeHne. U B npuHnmme main-gyH-
KLHA cOBCEM He 00A3aTENbHO AOMKHA MMETh THN void. Hanpumep,
OHAa MOXET BO3BpALLATh ONepauMoHHOH CHCTEME LEeNIoe 3HaYeHHe | B
Ka4yecTBe NpHU3HaKa 61aronoayMHoro 3apepLicHHA NMporpaMMH 4 0 —
B «aBapuitHoM» cayyae. OOpaGoTka 3THX coobmeHni GyIeT OCYILECTB-
NATHCA CUCTEMHBIMH CPEICTBAMM.

Hcnoabzopanne Oubanoreunnix $pyuxumii. broanoreyHsIMM HasH-
BAIOTCA BCIOMOTraTeNibHbIC (PYHKIIHH, XpaHALINECA B OTACNBHBIX daii-
nax. CTaHaapTHeic OMOITHOTEKH BXOIAT B CTAHAAPTHHH KOMIIEKT CH-
CTEMBI TIPOTPaMMHPOBAHNAA Ha Cu/Cu++, Kpome TOro, nporpaMMucT
MOXeT CO3IaBaTh cOOCTBeHHBIE GHONHOTEKH hyHKUMIL. PaHee yxe ro-
BOPUWIOCE ¢ TOM, MTO U HCNOML3OBAHWA CTAHAAPTHRIX GYHKUMUI He-
00x0aMMO NOAKIIOYATE K NIPOTpaMME 3arofIoBOUHLIE dalinbl COOTBET-
cTeyOIMX 6ubnnorek. Jenaerca 3T0 ¢ NMOMOLIBIO OURECKTHBL Mpe-
TpaHCHATOpA #include ¢ YKa3aHWEM WMEHH 3arofiOBO4HOTO daiina.
HamnpumMep, #include <stdio.h>. Bce 3aronopouHbie altie uMeOT
paciiHpenne h (ot aHrHHCKoro header). Teneps TOIDKHO OBITH MTOHAT-
HO, 4TO 3TH (afinsl comepxar npoToTHNH GyHKIWit Gndnnorekn. Ha
CTaIWW NPETPAHCIALHA TPOHCXOANT MOACTAHOBKA MPOTOTHIIOR NEPEA
OCHOBHOIT (PYHKILIHEH, MOCIe Yero KOMIMHIATOP B COCTOAHHH KOHTpPO-
JIHpOBATb MPaBHABHOCTE 00palieHNsa K GyYHKUHAM, CaMH OpOTPaMME,
peamusyolpe QYHKUMH, XpaHATcA B opMe 00BEKTHOTO KOAA H NoI-
KII0YAl0TCA K OCHOBHOH NMporpaMMe Ha CTAAWH PeAAKTHPOBAHNA CBA-
3eii (npu paGoTe KOMNOHOBIIHKA).

PaccMOTpHM NpOoTpaMMy PELUICHHSA CIEAylolIei 3agaqn: 3Has Ie-
KapTOBH KOOPAWHATHL BEPLUHH BHIMYKIONQ 4ETHIPEXYTONBHHKA, BbI-
YUCJIHTE €10 TUToAaaL (puc. 45).

MaremaTHyecKoe peilleHHe 3TOi 3ajayH cnenyoutee, O603HaUUM
KOOpDAWHATH BEPLIMH YeTHPpPeXyroabHHkKa Tak: (xl, yl), (x2, y2),
(x3, y3), (x4, y4). TInowaab YETHIPEXYTONLHHUKA MOXHO BEIYHCITHTD KaK
CYMMY IIoLIaAeH ABYX TPEYTONBEHNKOB. B cBOIO o4epenp, Iiolaib Kak-
JIOro TPEYTOABHHKA BeMHCNAeTCA Mo dopMyne I'epona. i mpUMeHe-
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Puc. 45

1A popMynpl TepoHa HyXHO HaitTy
LRHHH CTOpOH. JINMHA CTOPOHEBI MEX-
JIy IepBOit ¥ BTOPOI BEPLUMHAMU BhI-
yHcngercs no Gopmyne:

Ly = J(x1 - x2)? + (y1 - y2)2.

AHaANTOTHYHO BBEIYHCIAIOTCA JIH-
HBI ApYTHX OTPE3KOB.

Takum obpa3zoM, AaA pelleHHs
OCHOBHOH 3aXauM — BHIYHCIEHHS
TUIOILAZIY YeThIPEXYTONNBHHKA — Tpe-
OyeTCs BCMOMOTATENBHBIN aNropuT™
BHYHCACHUA TOWANH TPEYTONBHM-
Ka, A1 KOTOPOro, B ¢BOK) ouepensb,

HeoOxoaHM BCITOMOTATERBHBIH ANTOPUTM BBEIYHUCIEHHA JTHHH OTPE3-
Xa 110 KOOpIMHATAM KOHIIOB.
Hrxe npuBenesa IporpaMma pelleHns MOCTaBIeHHOM 33139,

ITpnmep 5.

//linonanes BHOYKNOIO YeTHPEXYIOILHWUKA
$include <iostream.h>
#include <math.h>
#include <conio.h>
typedef double D; //lepemMeuonaume Tuna double
D Line(D,D,D,D); //Tpororun dyuxumm Line

D Geron{(D,D,D,D,D,D); // MporoTun dyHxivm Geron
//OcHoBHasa ¢$yHKUMA
void main ()}
{ D x1,y1,%x2,y2,x3,y3,x4,y4,51234;

clrscr();

cout<<"xl=";
cout<<" x2=";
cout<<" x3=";
cout<<"x4=";

cin>>xl;
cin>>»x2;
cin>>x3;
cin>>x4;

cout<<"yl="; cin>>yl;
cout<<"y2="; cin>>y2;
cout<<"y3="; cin>>y3;
cout<<"y4="; cin>>y4;

S1234=Geron(xl,yl,x2,v2,%3,y3)
+Geron(xl,vyl,x3,v¥3,x4,v4);
cout<<"Mnomane: uYeTHpeXyTroNoHMKa="<<S51234;

}

//onpenenenve ¢yHrmt Line
D Line{(D a,D b,D ¢,D d}
{return sqgrt ((a—c)*{a—c)+(b—d)*(b—d)};}
//Onpenenenmne QyHxwm1 Geron

D Geron(D al,D a2,D bl,D b2,D cl1,D c2)
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{D p,ab,bc,ca;

ab=Line(al,a2,bl,b2); bc=Line(bl,b2,cl,c2);
ca=Line{cl,c2,al,a2);



p=(ab+bc+cal}/2;
return sqrt (p* (p—-ab}* (p~bc) * (p~ca) ) ;
}

B stolt nporpaMMe HCNOABIYIOTC QYHKUMH W3 TpeX CTAHIAPTHHIX
6UOGNHOTEK ¢ 3aroNoBOUHBLIMH ¢afinaMH iostream.h, math.h H
conio.h. C NepBEMH EBYMA MBI YXE BCTPCHANNCH paHbine. Tperhs 616~
nuoteka (aitn conio.h) conepxut GYHKUHHK, NpeAHa3HaYeHHBIE 1)1
YIIp2BIeHHS BHBOZOM Ha 3KpaH B CHMBOJIBHOM pexuMe. OHa aBisgeTcs
aHanoroM moayns CRT B TypGo INackare. B nporpamMme 13 aroit 616-
JIHOTEKH HCTIONB3YeTCs GyHKUMA clrscr () — OYHCTKA 3KpaHa.

Emre 0AHHM HOBBIM IEMEHTOM B NIPHBEACHHOIT NporpamMme sIBs-
eTcs CTPOKa

typedef double D;

CnyxeGHoe cnoBo typedef npeactasnder cofoii cneudduxatop
THNA, NO3BONAIOIIHI ONpeNeNATh CHHOHUMH A7 0603HAYEHHUA TH-
noe. B peaynbTate B paccMaTpuBaeMoil porpaMme BMECTO IFIHHHOTO
cnopa double WA 0GO3HAYEHUA TOTO XK€ CAMOTO THIMA MOXHO YNOT-
pebnarek ooHy 6ykey D. JJaHHOe onncaHue AeHCTBYeT rAodanbHO H pac-
TIPOCTPAHAETCA KaK HA OCHOBHYIO, T2K M Ha BCTIOMOYaTeNbHule GYHK-
LIMH.

OOpatiiM BHEMaHHE Ha eLIe ONHO 00CTOATENLCTRO. B hYHKIIMH Geron
HMeIoTCs O0paleHns K GYHKIMH Line, a B OCHOBHOM (YHKUMH —
ofpatieHne TONEKO K GYHKUMU Geron. Jas komnuasmopa eaxcro, ¥nodst
neped esztiearowiedi ynkuuetl HpUCYmemeoaan Uy npoMmomun, Uy on-
pedenenue aoizvigaemoli ynxyuu. T103TOMY CM M3 AaHHOH nporpam-
MHB YOpaTe NpoTOTHN GYHKIMK Line, TO oluubGku He GymeT. Ho ecin
OAHOBPEMEHHO € 3THM MOMEHATb MECTaMH onpeleieHus (PyHKUMM
Line H Geron, TO KOMITMJATOP BBIAACT coofilieHue of owmbKe,

Pexypcusnnie onpeaencnua dynxumii. Kak u B Iackane, B g3bIKax
Cu/Cu++ ponyckaeTca peKypcHBHOe onpeaencHue dynkumit, TTpoun-
JIOCTPHUPYEM OTpENeNeHNE PeKYPCHBHOH (BYHKUMH Ha KiIacCHYECKOM
TIpUMeEpE BLIMMCIEHNS (aKTOPHAIA LIEJIOr0 MONOXHTEIBHOIO YHCHa,

long Factor {int n)

{ if (n<0} return 0;
if (n==0) return 1;
return n*Factor{n-1};

}

B cayyae ecny npH Bbi3oBe GYHKUHH OYAET 331aH OTpULIATENbHEIH
apryMeHT, OHa BepHET HYJEBOe 3HAUC¢HHE — MpPH3HAK HeBepHOro 06-
paitieHHA. BHIONHEHNE NMPOrpaMMBl TIPOHCXOANT AHAOTHUHO TOMY,
KakK ITO OIMHCAaHO B pasd. 3.13.

IMepenaya 3nayennit gepes raobanbnule nepemennsle. Ofsacmoio deli-
CIMGUA ONUCAHUR NPOZPAMMHOZO 00BEKMa HA3KI8AEMCR HACMb NPOEPaM-
Mbl, & npedenax. Komopoli Seticmeyem (yaumuieaemen) amo onucaniie. Ecnmn
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TiepecMeHHAsA OMTHCAHA BHYTPH HEKOTOpOTo OJOKAa, TO OHA JIOKAMH30-
BaHA B 3TOM 0JI0Ke H H3 APYTHX OJIOKOE, BHELIHHX N0 OTHOWCHHIO K
JaHHOMY, «He BMAHA». EcaW onucaHHe nepeMeHHO#l HaXOAWTCA BHe
ON10Ka H TIpEMLIECTBYET eMY B TEKCTE NMPOTPAMMEL, TO 3TO ONIMCAHHE
HelicTByeT BHYTPH OOKA H Ha3bIBaeTCH rMoSaIbHBIM. TNoGanbHast ne-
peMeHHas «BHAHA» U3 Goka. Hanpumep:

double x;
int funcl{)
{int vy;.. }
void main{)
{float vy:..}

TlepeMeHHan x gpngercH roGaabHON MO OTHOWIEHNIO K DYHK-
UMAM funcl, main M, CIEZOBATENBEHO, MOXET B HHX HCITONBIO-
BaThcAd. B ¢pyHKIHAX funcl ¥ main HMelOTCH JIOKANLHEIE NMEpEMEH-
HblE ¢ OAMHAKOBBIM MMeHeM y. OOHAKO 3TO pa3HLIE BEJNWUHHEL,
HHMKAaK He CBA3aHHBbIe APYT ¢ ApyToM. IToCKONbKY nepeMeHHas x sAB-
ngeTes ¢6Weit Ang o6eux GyHKUHH, TO OHU MOTYT B3aHMONefCTBO-
BATh Yepes x HPYT ¢ APYTOM.

JIpu obpaleHHH K PYHKHHH NepeAaya 3Ha4eHUIT BO3MOXHA KaK
yepes napaMeTphl, Tak U Yepes robansHble nepeMeHHble. Mcnonb3ya
ITOT MEXaHH3M, B nporpaMmax Ha CH MOXHO pPeaiH30BHBATh (PYHK-
LIHWKH, paGoTtalollye mopooHo npoueaypaM B Ilackane. B cnemyromeit
MporpaMMe pPeLaeTcA yXe paccMaTpHBacMast HAMH 3alaua NoAydeHNs
HAWOOMBLLIETO M3 TPeX 3HAYCHHIA,

Ilpumep 6.

int z; //OmMcanue rnoGaNbHON NEPEMEHHOMN
void MAX{int x, int y)
{if (x>y} z=x; else z=y;}
#include <iostream.h>
void main(}
{ int a,b,c;
cout<<"a="; cin>>a;
cout<<"b="; cin>>b;
cout<<"c="; cin>>c;
MAX {a,b};
MAX {z,c):
cout<<"max="<<z;

}

PeaynbTaT BLINOMHEHHA (GYHKUMH MAX 33HOCHTCA B [IOGaNbHYIO
MEPEMEHHYIO z, KOTOPas «BUAHA» TAKXKE M H3 OCHOBHOM (YHKIHH.
ITosToMy npu BTOpOM OGpallieHHH 3Ta NiepeMeHHas UrpaeT oqHOBpe-
MEHHO POAb apryMeHTa M pe3yabTaTa. 3meck onepaTop o0palleHus K
(QYHKUHH BRIDIAAMT NoACOHO obpallieHmio K npoteaype B [Tackane, a
rofanbHas nepeMeHHas z UIPaeT poNib var-napaMerpa.
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Knaccel aamamu. ITon BCAKYIO nepeMeHHyIO, HCTIONb3YEMYIO B PO~
rpaMMe, KOJKHO OHTE BhIIENEHO MecTo B maMsatH DBM. BruisencHue
aMATH MOXET NPOMCXOMMUTh NMGO HA CTAIHH KOMNMAALHH (KOMITO-
HOBKH) ITPOrpaMMH, THG0 BO BpeMS €e BRIMONHEHNA. CyluecTByoT 4
KJlacca naMsITH, BHIASASAEMOt NOI MepeMeHHbBIE:

+ aBTOMaTHyecKasn (KmouyeBoe CMNOBO auto);

s BHelIHAA {extern);

* craTHyeckad (static);

s pervcTpOBad (register).

Hod 2n06anbHuie nepemennie aidensemes Mecmo 66 GHeuireld nams-
mu (He HYXHO IyMaTh, YTO peyb WAET O MATHHUTHOH! naMsTH; 31O one-
paTHBHAA MaMATh Kiacca extern). [nofansHyKO NEPEMEHHYIO MOXKHO
OOBABHTL TUGO BHE NMPOTPaAMMHBIX GJIOKOB, MO0 BHYTPH 6710Ka C IUTI0-
YEBbLIM CNOBOM extern. OBGHYHO 2TO JenaeTcs B TeX Ciayyasx, KOorna
TIPOFPAMMHBIH MOIYNL XPAHHTCA B OTHENbHOM daitne u, cnegosartens-
HO, OTIENBEHO KOMITMNHPYETCS.

MycTs, HanpHMep, OCHOBHAsI U BCMOMOTaTeNbHaA (GYHKIUKM Xpa-
HATCA B pa3sHBIX atinax,

Tipumep 7.
daiin 1: datin 2:
int var void func()
void main{) { extern int var:;
{var=5; var=10*var;
func(}: }
cout<<var;

}

3nech OOMeH 3HAYEHUSAMH MEXAY OCHOBHOR U BCMOMOTraTeNbHOM
dyHxuHeR func () NMPOHCKXOLMT Yeped oIyl IOGANIBHYIO NEpeMeH-
HYIO var, I KOTOPOH BO BpeMs KOMIIMISAIMU BELIENISIETCA MECTO BO
BHEWIHEM pa3fene naMaTy. B peaynbrare BLINOAMEHWA JaHHON IMpo-
rpaMMbl Ha 3KpaH BHEBeAeTcs yHeao S0,

Joxassume nepesmenrne, obsacaennne enympu 6aoxoe, pacnpede-
ARIOMCA @ QGMOMAMUNECKOl naMamu, pabomarouiell no npunyuny cmexa.
BrizeneHue naMATH MPOUCXONUT NPU BXONE BLITTOTHEHHWSA IIpOrpam-
MH B 610K, a TIpX BHIXOAE H3 Gnoxa namsaTh ocsoGoxnaercd. Knio-
4YeBOe CJOBO auto MHCATH HeoGA3aTeNbHO (IToApasyMeBaeTcd IO
YMONMAHHIO).

Crartueckast naMaTh BuAENAETCA TIOJ TIEpeMEHHEIE, IOKANNIOBAH-
Hbie BHYTpM O50KXa, HO B OTNHUYME OT ABTOMATHYeCKO# MaMATH He
ocBofoxXaacTCA NpH BEIXOOe M3 6noka. Takum 06pa3oM, NpH NOBTOP-
HOM BXOXZEHHH B GNOK cTaTHUecKasd MEpeMEHHAs COXpaHAeT CBoe
npexHee sHateHne. [IpaMep oOBABACHNA CTATHYECKON nepeMeHHON:

£()

{static int schet=10; ..}
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HWHHUHanU3a1Mg CTaTHYECKOH MepeMeHHO TIPOUCXOANT TONb-
KO TIPH MEPBOM BXOXISHUH B OJIoK. EClIM HHHIIHANU3ALUWA SIBHO He
YKa3aHa, TO NepeMeHHOoi aBTOMATHYCCKH ApHCBAMBAaeTCd HYIEBOE
HayanbHoe 3HayeHWe, CTaTHYECKHe NIepeMeHHbIE MOXKHO HCITONMb30-
BaTb, HampMMeEp, IV OPraHH3alKWM CHETYHKA YHCHA BXOXLEHHII
B OJIOK.

PerncTpoBas mamgaThb BHIACHAAESTCA TION JIOKANBHEIE NepeMeHHbIe.
Pernctpel npolieccopa — caMblit GHCTPBIH U caMblil MATEHBKHIE Bua
namaTH. OHK 3anefiCTBOBAHH TIPH BHICIHEHHHM MPAKTHYCCKH BLex
oncpatmit B nporpaMMe. ITo3TOMY BOZMOXHOCTE PacTiOPAXaTbeA pe-
TUCTPOBOI MaMATHIO JYYILE OCTABUTH 32 KOMITIWIATOPOM,

HakoHel paccMOTPHM NIpHMeEpP, B KOTOPOM HCTIOAB3YIOTCH PaziHy-
HBle cMoCcOObl OTIHCAHMA NePEMEHHBIX.

Ipumep 8.

int var //onucana BHeWHAA [epeMeHHasa var
main ()

{extern int var; // Ta me PBHEWHAS NepeMeHHas var
}

funcl )

{extern int varl;//uopas BHemHAAa nepemensHas varl
- //BHeNHAA Var 3Ieck Takxe BUIHA

}

func2 ()
{.. //3mece nepemeHHas var BUIOHA, a NepeMeHHaA
} // varl He BuaHA

int varl; //rnoBanbHo onucaHa nepemeHras varl
func3{)

{ int var; //sKece var — NokaneHas NepeMeHHasn,
- //BUOHA BHemHAA NepeMeHHas varl

}

func4 ()

{aute int varl; //zmece varl — yoOkannHas fepeMeHHas,
- //BuUnHa BHemHAA DpnoBaneHaAa var

}

YnpaxHenus

1. Haiiti oluM6Ky B mporpamme:

#include <iostream.h>
void main{)
{int a=1, b=2, ¢c;
c=sumia,b);
cout<<c;

}
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int sum(int x,int ¥y}
{return x+y;}

2. OnpenenuTh pe3yNbTaT BHITTONHEHHUA MPOTPaMMEL;

#include <iostream.h>
void mul {int,int}:
int S;
void main ()
{int a=2,b=3;
mul (a,b);a=2*S;mul (a,b};
cout<<s;
}
void mul (int x,int y)
{S=x*y:}

3. CocTaBHTh NpOTpaMMy IASl BEIYMCJICHHMS TUTOLIANM KOMELA IO
3HaueHHUAM BHYTPECHHEIC H BHEILHETO PagHycOB, HCMONB3yA (pYHK-
1[HIO BEIMHCIICHHA TUTOLLAIN KpPyTa.

4. NaHH TpH UCTHX YHcTa. Onpeaenuts, cyMMa 1iHGp KOTOporo s
Hux Gonbiue. TToocyer cyMMEI LHP OPraHU30BaTh Yepe3 GYHKIHIO.

5. CoctaBuTe QYHKIDND, ONpeAeNAIONIy1O, ARMACTCA N &¢ [eJIbIil
APTYMEHT MPOCTRIM YUCIoM. Henmonb30Barh 3Ty GYHKIIHIO I NoAcYe-
Ta KOJIMYECTBA MPOCTHIX YHCE B NMOCACIOBATENHHOCTH H3 JECATH Lie-
JIHNX YUCEN, BBOOUMBIX ¢ KNaBHATYPhI.

6. OntcaTe peKYPCHBHYIO PYHKLHWIO stepen (X, n) OT BelLIECTBEH-
Horo x (x#0) u uenoro #, KOTopas BRIYMCIACT BEJIMMHHY X" COIMAcHO
dopmyne

1 npau n=0,
1
X" = u n<g,
x™" P
X x"mpn n>0.

7. HaHe! HaTypanbHHE Yucaa # U m; Haiith HOJM(n, m). CocTaBuTh
pexypcuBHylo dyHkumio Bhiuncnenua HOJI, occHoBaHHYIO HA COOT-
HoweHHH HOMN(n, my=HOI (m, r), rae r — OCTATOK OT HENCHWA # Ha
min >m).

4.9. Maccusm

IToHaTHe MacciuBa 3HaxoMo M3 Ilackansa. Maccue — amo empyxmy-
DPa OOHOMUNHBIX INEMERMOB, IAHUMGIOWNUX HENPEPHIBHYIO obaacnts nams-
mu. C MACCUBOM CBfi3aHBI CNENYIOLIUE ero CBolicTBA: MM, THII, pa3-
MepHOCTb, pasMmep.

@opmMat onmHcaHUA MacCHBa CIEAYIOLLMH:

THUN_INSeMEHTOB MMA [KOHCTAHTHOS BHPaXeHMe]
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KoHcTanTHOE BHIpaXeHHe OTIpEaeaacT pasMcp MacCHBa, T. €. THCAC
MCMEHTOB 3TOr0 MacCHEa. Hanpnmep, COMNMacHO OMMHCAHHID

int A[10]);

00BABNEH MACCHB C HMCHEM A, copepxauwi 10 aseMeHTOB LICNOTO
THUTIA. DNEMEHTB MACCHBA 0003HAYAIOTC UHACKCHPOBAHHBIMY UMeHa-
MH. HiKHee 3HaveHMe MHICKcA paBHO 0:

A[O], A[1l], A[2], A[3], A[4], A[3], A(6]l, A[T],
A(8), A[9]

B ortnuume ot [Tackana B CH Hesb3q ONpeeNATs NPOH3BONbHBIC
AMana3oHbl JiA MHEEKCOB., Pa3sMep MacCHBA, YKA3aHHEIA B ONHCa-
HHH, BCErJla Ha eAHHHOY OOJibllie MAaKCHMAaJBHOTO 3HAUCHHA HH-
Iexca.

PasMcp MacCHBR MOXET ABHO He YKAsBIBaThCH, €CAH TPH ero
OOBABICHHHY NPOH3BOAHTCA HHUUMANHU3AUMA 3HAYCHWI 3NEMCHTOB.
Hanpumep:

int p[1={2, 4, 6, 10, 1};

B >tOoM Cliy4yae CO3JacTCA MacCHB H3 ITATH JNICMCHTOB CO CJICOYIO-
HIHMH 3HAYCHHSAMMN:

pl01=2, plll=4, pl[2]=6, p[3]=10, pl4]=1
B pesyarTate cneayiomero o0pABIEHHA MACCHBA
int M[é)={5, 3, 2};

OyneT co3naH MAcCHB M3 IECTH 3ieMeHTOB, [IepBhie TpH 3lEMeHTa
MONYIaT UHHLMATM3KPOBAHHBIE 3HAYCHUA. JHAYeHHs OCTanbHBIX Oy-
IyT W60 Heorpenele HHBIMH, JHGO paBHB! HYNIO, eCNIH MacCHB BHe-
HIHHH WAM CTaTUMECKHH,

PaccMOTpHM HeCcKONBKO NPHMEPOB NpOrpaMm obpaboTKH OAHO-
MEpHBbIX MACCHUBOB.

Hpumep 1. BBox ¢ KJIABHATYPH H BHIBOA Ha 3KpaH OMHOMEPHOTO
MAcCHEa.

//BBOK M BEIBOLN MACCHUBA
#include <iostream.h>
#include <conio.h>
void main ()
{ int i, A[5]:
clrscri);
for{i=0; i<5; i++)
{ cout<<"A["<<i<<"]}="; cin>>A[i];}
for(i=0; i<5; i++)
COUL<C"A["<<ig<" ] ="<<A 1] cg™ »;
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Hpamep 2. BBox BEIIECTBEHHOIO MACCHBA H BEIYMCACHHE CPEAHETO
aHAYCHUSA.

/ /Cpendee 3HadeHMe MACCHBA
#include <iostream.h>
$include <conio.h>
void main()
{ const n=10;
int i; double A[n], SA:
clrscr();
for (i=0; i<n; i++) {cout<<"™A["<<i<<"]=";
cin>>alil;}
SA=0;
for(i=0; i<n;i++) SA=SA+Ali);
SA=SA/n;
cout<<"/nCpenHee 3HaveHMe="<<SA;

}

B aT0ii nporpamMe oGpaTMTe BHHMaHHE HA OTIpeeNicHHe pasMepa
MACCHBA Yepe3 KOHCTaHTY.

Hpumep 3. CopTHPOBKA MACCHBA «METOIIOM TIY3LIPHKA».

/ /CoprMpoBKa MaccHuBa
#include <iostream.h>
$include <conio.h>
void main()
{ int X[]={6,4,9,3,2,1,5,7,8,10};
int i,j,n,A;
clrscr();
n=sizeof (X)/sizeof (X([0]);
for(i=0; i<n-1; i++)
for (j=0; j<n-1-i; j++)
Af(X[F)1>X[3+2]) {A=X([31; X[J1=X[j+1]; X[j+1l]l=RA;}
for(i=0; i<n; i++) cout<<X[i]<<" ";
}

AJIrOPHTM COPTHPOBKH MacCHBa «METOXKOM TMY3BIPbKA» ONMNCAH B
paad. 3.17. B naHHoii NporpaMMe MaccHB HHHIIHANH3UpoBaH. Ero pas-
Mep paBeH YHCAY 3aaHHBIX 3HayeHHi. YToOB chefaTh nporpaMmy
YHUBEPCAABHOIN 10 OTHOIEHUIO X Pa3Mepy MacCHBa, 3HAYEHUE pas-
Méepa BBYUCIAETCH ABTOMATHYECKH H 3aHOCUTCS B NIEPEMEHHYIO n.
Ja 3TOro ucrons3yeTcs onepauns sizeof () — onpegeseHUe pas-
Mepa B OaiiTax. Pedynbrar sizeof (X) paBseH pasMepy B TMaMATH
Bcero Maccupa X — 20 Galitam. PeaynbTaT sizeof (X[0]) paBeH
pa3Mepy OAHOro 3MeMeHTa MaccuBa — 2 Qatitam. OTHOLLICHHE 3THX
BeNMYMH paBHO 10 — yHCHy 2NM¢MEeHTOB MaccHBa. BHHMATENBHO TIpo-
aHaAMU3HPYATE OpraHN3alIHIO Niepefopa 3Ha4YCHUI MapaMeTpoOB BIIO-
XEeHHBIX UMKIOB — i, j.

219



B pe3ynsrare BHIMOIHEHNA T0H APOFPAMMBI HA 9KPaH BHIBEIETCS
YIIOPAAOMEHHASA YHCIIOBaA MOCAEAOBATENBHOCTD

1234567829310

MHuoromepabie MaccHebl. JByMepHDBIH MacCHB TPAKTYeTCA KaK OHO-
MEPHBIN MACCUB, HJIEMEHTAMH KOTOPOTO ABMACTCA MacCHB ¢ YKa3aM-
HBIM B ONUCAaHWH THIIOM AJieMeHTOB. Hanpumep, oniepatop

fleat R([5][10];

ODBLARNAET MacCHB W3 TIATH 2JIEMEHTOR, KaXIHH M3 KOTOPHX ecTh
MACCHB M3 JIECATH BELLECTBEHHBIX YHCel. OTIeNbHBE BEXHYHHB! 3TOTO
MaccupBa 0603HAvYalOTCA HMEHaMHM C ABYMA HHAEKCaMH: R[0][0],
RIO)I[1]), .., R[4][9]. OOBEAHHAT HHACKCHI B OJHY Napy cKobok
HeJb34, T, €. 3aMKCh R[2, 3] omMbouHa,

TpumMep onHcaHMUS TPEXMEePHOIO MacCHMBa:

double X([3]1[7](20];

Kax u B Ilackane, NopAnoK pacrofoXeHUs I¢MEeHTOB MHOTOMEP-
HOTO MacCHBa B MaMATH Tako#i, YTo Mpexpae BCEro MEHSeTcs NMochne-
AHWH MHAEKC, 3aTeM MPEANOCAeAHHA U T.A., H JHIIbL ONMH pa3s mpo-
GeraeT CBOM 3HA9eHHUA NEPBHIA HHAEKC.

TIpu onucaHKHK MHOTOMEPHHIX MACCHBOB WX TAKKE MOXHO WHHIH-
ATHIHPOBAaTh. JenaTs 210 yIoOHO TaK:

int M[3])[3]={ 11,12,13,
21,22,23,
31,32,33 };

PaccMoTpuM NpUMepH MporpaMM o8paboTKH MATPHIL ~— YHCOBHIX
IBYMEpPHEIX MACCHEBOB.

IIpumep 4. BoruucneHde ¥ BHBOA HA 3KpaH TAGIMITH YMHOXSHHA B
dopme maTpuum Mudaropa.

// Marpuna Iuparopa
$include <stdio.h>
#include <conio.h>
void main ()
{ int i,j, A[10]}[10);
clrscri);
for{i=1l; i<=9; i++)
{ for(j=l; j<=9; j++)
{ AfL)[J}=i*];
printf ("%5d4",A[il[j]);
}
printf ("\n");
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ITo maHHO#t porpaMMe B ABYMEPHOM MaccHBe A He GyAyT 3armol-
HEeHBI HYJIEBasA CTPOKa W HyneBoil crondeul. [1o-npexnaeMy HHTEpnpe-
THpPYEM NepBEIil HHACKC NBYMEPHOTO MACCHBA KaK HOMEP CTPOKH Mar- -
pHLBI, @ BTOPOH MHAEKC — KaK HOMep cToabua.

ITpamep 5. 3anonHeHHe MATPHLIH CNYYalfHBIMM UHCIAMH B THAMA-
aoHe oT 0 1o 99 M moKncK B Heit MAaKCHMANbHOTO 3HAYEH WA,

#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
#include <stdlib.h>
#define n 5
void main()
{ int i,j,ImaxA, IJmaxA,A[n] [n];
clrscri():
randomize (); //¥YcranoBka maTumMKa CHYYANUHEX umMcen
for (i=0; i<n; i++)
{ for{(j=0; j<n; j++)
{ A[i) [j]=rand{)%100;
cout<<setw(6)<<A[i][]j]:
}
cout<<endl;
}
ImaxA=Jmaxi=0;
for{i=0; i<n; i++)
{ £oxr(j=0; j<n; j++)
if (A(i) [jJ]>A([ImaxA] [JmaxA])
{ ImaxA=i; Jmaxd=j; }
}
cout<<"MakcuManbpHOe_3HadeHMe: ["<<ImaxA<<"] ["
<<Imaxh<<” | =" <<A[ImaxA] [JmaxA];
}

B pesynkrate TECTHPOBAHHMA 3TOH TIpOrpaMME MONY4YeH CIeOyIO-
IIHH pe3yneTar:

46 23 57 35 18
8 48 68 4q 70
56 98 16 71 40
70 g4 66 67 11
20 44 37 57 38

MakxcHuManbHOEe sSHaueHue: A[2] [11=98

B naHHO#t MporpaMMe HMEIOTCA HOBHIE 2JIEMEHTH, HCTIONB30BAHNE
KOTOPBIX TpeOyeT NNOACKCHHA. B cTraHaapTHO# 6ubiHoreke ¢ 3arono-
BOYHHM haitnoM stdlib.h comepxurca GYHKIHMA, TPOTOTHIT KOTO-
po¥t UMeer BMA: int rand (void).
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PesynbTaToM 2T0H QYHKUMHK SBIASTCA LENOE CAyYAHOE YHCIO
U3 AHana3oHa oT 0 fo RAND_ MAX, 3HaYeHHe KOHMCTAHTEI RAND MAX
onpegeiieHO B 3aroyioBodMHOM dafine stdlib.h u OOLIYHO paBHO
32767 — MaKCHMAIBHO HOMYCTHMOMY LIENOMY YuCHy. A monyye-
HHUSA CNydaliHBIX YKceN B xuanasoHe oT 0 Jo N— 1 AocTaToYRO BH-
YHCAHTL OCTATOK OT HENOro HENeHHA rand () Ha N. PyHKUHA ¢
NMPOTOTHNOM void randomize (void) BGLIRORHAET MEPBOHAYAAL-
HYIO HACTPOHKY AaTHHKa CAyYalHBX YHCEN TaK, YTOOE nOoCAeRoBa-
TEABHOCTD YHCET HE NOBTOPANACE IPH NOBTOPHOM BHIIONHEHWH NPO-
rpaMMH.

JpyrHM HOBLIM 2JIEMCHTOM B JaHHOH nporpaMMe RBIRETCA MC-
RONBL30BAHNE MaHUNYARMOPOS 1A YTIPABICHNA NOTOKOBLIM BbIBOROM
¢ MOMOLIBIC CTAHAAPTHOTO 08BEKTa cout. MaHHIyAATOpE! OOBABIA-
I0TCA B 3aronoBo4HOM daitne iomanip.h, MaHHnyIaTOp setw(n)
BRuAeT Ha $opMaT crielyiomiero afeMeHTa BEIXORHOTO NoToxa, OH yka-
3BIBAET HA TO, YTO 3HaYyeHMe OyaeT BHIBOAUTLCH B n TIO3HIMH Ha 3Kpa-
He (B nporpaMme n = 6). Jpyroit MCNIONL30BAHHDBIN MAaHHOYAATOP —
endl — 0003Ha4YaeT KOHEl CTPOKM U TIEPEBOIOUT 3KpaHHLIF Kypcop
Ha HA4ano HoBo# CTpokH. Ero meficTeue aHATOrMYHO OEiCTBHIO Y-
PaBAAIOLIETO CHMBOJA \n,

Ynpaxuenns

1. Hau BexTOp {2}, i =1, ..., 50. BHYHCIHTL KMTHHY 3TOTO BEKTOpA:

L=z} + 2} +..+ 74.
2. Berapcnuts noanHoM 10-it crenens no ¢dopmyne TopHepa:
X0+ apx®+ Lt ax+ a= (C.(ax + a)x + adx + ...+ a)x + a.

3. IInq BexTopa {x}, i = 1, ..., 20, HOACYHTATH KOIMYECTBO KOMIIO-
HEHT, 3HAYCHUS KOTOPAIX AexaT B uHTepeane [0,1].

4, Nanu gea sextopa {x}, {y}, i = 1, ..., 10, ynopsagoueHHHe no
Bo3pacTaHHio. CIIMTE WX B OOMH BeKTOp {7}, i = 1, ..., 20 Tax, uTobLI
COXpaHMWNIACh YOPATOUEHHOCTD.

5. Man MaccuB, cocrosuimii u3 100 nennx uncen.

a) BplBecTH BCE YMCAA, KOTOPHIE BCTPEYAIOTCS B' 3TOM MaccHBe
HECKONBKO pas.

6} BeIBeCTH BCe YMCAA, KOTOpPHE BCTPEYAIOTCS B MAacCHBE TONBKO
110 ONHOMY pa3y.

6. C noMollbio JaTYHKaA CAYYaHBIX YKCEN 3AMOTHUTE JBOWYHYIO
MaTtpuuy 5x10. Onpenenuts HOMEP CTPOKK ¢ HAMOOMEIIHM KOJMHYe-
CTBOM HYRE.

7. TPAaHCIOHKPOBATL LULTOYUCICHHYIO MATPULLY 5x 5, T. €. OTPAa3uTh
OTHOCUTENIBHO TIABHOH QUAaroHaIu.

8. B neonyHoit Marpuue 10x 10 HaiiTi coBnagasomMe CTPOKH.
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4.10. Yrazareim

IToHATHE yKa3aTens 3HAKOMO UMTATENIO M3 pazg. 3.21, B KOTOPOM
OTTHCHIBAETCH CCHUTOYHEIM THN AaHHEIX B ITackane, CMBICH 3TOTO MO~
HaTua B Cu/Cu++ ocraerca TeM Xe: ykazameab — 3mo adpec noas
RAMAMU, 3AHUMACMOZ0 NPOZPAMMHBIM 0GBEKMOM.

Ilycth B mporpamMme ONpeaesieHbl TPU NEpEMEHHEIE pa3HEIX THNIOR:

int a=5;
char c="G*;
float r=1,2E8;

DTH BeIMYNHH Pa3MECTHAKCH B MAMATH KOMMIBIOTEPa CAELYIOMIMM
obpaszom:

TMawats FFQ0 | FFC1 | FFC2 | FFC3 | FFCA4 | FFC5 | FFC6
INepeMeHHEIS a c r
3HaueHnn 5 G 1.2*10°

Onepauns & — azgpec. [IpuMeHeHHe 3TOM onepalMy K HMEHHK Tie-
PEMEHHOH JA€ET B pe3yNbTaTe €¢ anpec B naMATH. N mepeMEHHBIX U3
JAHHOTO BHIE MPUMEPA; &a PaBHO FFCO, &c — FFC2, &r — FFC3.

Onucanne yKazareaeit, Jnsa XpaHeHHS aapecoB HCTIOAL3YIOTCH Me-
peMeHHBIE THNa «yKazarenhs, PopMaT OMHCAHWA TAKUX TIEPCMEHHEBIX
ClIeIVIOLHHIA;

TUO *MMA_NepeMeHHOs

TIpuMmepsl onucaHud yxKasareneii:
int *pti; char *ptec; float *ptf;

TTocne TAKOro GIIUCAHNHA NEpEMEHHAA pti MOXET IPUHHMATD 3Ha-
YeHHE YKA3aTeNA HA BEJIMYHHY LENOTO THNA; NepeMeHHasd ptc Npel-
Ha3Ha4YeHAa WA XpaHEHMs yKa3aTelid Ha BeIMUMHY THNA char; nepe-
MeHHad ptf — Ha BEeIMYMHY THhA float.

YKazaTenaM MOTYT NMPHCBAMBATECA 3HAYEHHH afipecoB OOBEKTOB
TOJILKO TOTC THIA, C KOTOPHM OHH ONMHCaHHL. B HallleM npuMepe pomy-
CTHMBI OTIEPATOPH

pti=&a; ptc=&c; ptf=&r;
B pesynpTare ykasaTend NpUMYT CASAYIOLLHE 3HAYCHUS:
pti — FFCO, ptc — FFC2, ptf — FFC3.

Kak u ana OpyruX THNOB OAaHHBIX, 3HaYeHHA yKazareneil MoTyT
HHHLIMATN3HPOBATECA TIPH onicaHHH. HanpuMep:

int a=5; int *pti=g&a;

char c='G’; char *ptc=&c;

float r=1,2E8; float *ptf=gr;

223



B 3aronosoyHoM daiine stdio.h onpeaeneHa KOHCTAHTA — Hyfe-
BOI yKa3aTesib ¢ HMeHeM NULL. Ee 3HaueHWe MOXHO Npucsausath yxka-
saremo. HanpuMep:

ptf=NULL;

He #azo AyMaTh, YTO NOCHE TGO YKa3aTenb ptf GyAeT CChLIAThCS
Ha HyNeBo#t GaiiT mamaTu. Hynesoil ykasatesib 0603HauaeT OTCYTCTBHC
KOHKPETHOTG afpeca CCLLTKH.

Hcnons3oBaHHHE B OMHCAHMAX yKazaTeleil cUMBOh * (3Be3nmou-
Ka) B AaHHOM KOHTEXCTE ARNAETCS 3HAKOM onepayuu pasadpecauuu. C
¢e TIOMOUIBLIC MOXKHO COCAAaThCA Ycpe3 yKasaTedb Ha COOTBETCTBYIO-
YO NepeMeHHYo,

[Tocne npuB¢AeHHBIX BHIE OMHCAHUIA B 3aTHCH BHIPAXEHU 3TOH
nporpaMMBl B3aHMO3aMeHAEeME MU CTAHOBATCHY a H *pti, ¢ H *ptc,
r B *ptf. HanpuMep, ABa onepartopa

Xx=a+2; H x=*pti+2;
TOXIECTBEHHH IpYT ApyTY. B peaynsrate BHINONMHEHHS Oneparopa
cout<<*pti<<a;

Ha 3KpaH BeIBeeTCA 55.

Onepauuy Ba YRA3aTONAMH. 3anHChIBas BRIpaXeHUsI X OITepaTopsl,
U3MEHSIOLIHE 3HAYCHHA yKasaTeneil, HeoGXONMMO NMOMHHTE TIaBHOC
TIPABUNG: eQURULEN UIMEHEHUS HAHCHUA YKA3AMENR AGIACMCA PAIMED
COOMBEMCMEYIWEe20 eMy munda.

TlpoaeMOHCTPHPYeEM 3TO NPABUAO HA OMpPENeReHHBX BHILIe YKa3a-
Tensax. BRIOJIHEHHE ONCpaTopos

pti=pti+l; HIH pti++;

W3MCHHUT 3HAYCHHE YKA3aTeNA pti Ha 2, B pe3yAbTaTe Yero OH MPHUMET
3HaueHne FFC2. B pe3ynbrare BHITNIOAHEHHA OMeparopa pti-—; 3Haue-
HHE YKa3aTess YMEHBIIMTCA Ha 2 M CTAHET paBHBIM FFBE.

AHanoruyHo ong ykasaresaei OPYrHX THIOR!

ptc++; YBEIMYMT 3HAYCHUE YKA3ATENA Ha 1]

ptf++; YBEIMUMT 3HaUCHHe yKasarensa Ha 4.

HenomsoBanue ykasatesneii 18 nepenaun napamerpos yskm. Pac-
CMATpUBasi paHee MpaBHiIa UCMOIB30BAHUA (YHKUIMIA, MBI 0Opaiiann
BHMMaHHe Ha TO, YTO B A3biKe CH BOIMOXHA TOJABKO OJHOCTOPOHHAA
nepefaya spaueHuil pakTnuecKnx napaMeTpOB M3 BRI3BIBAOIIEH TIpO-
rpaMMBpl X opManbHBEM MapaMeTpaM BbI3EIBaeMoil ¢yHkumMH, Bo3ppa-
aeMoe 3HaAUYEHHME HeceT caMma (YHKIIMA, HCIONk3yeMas B XayecTBe
onepaHia B BHpaxeHUH. OTCioma, Ka3anochk OH, CjleflyeT HEYKOCHH-
TEABHOE TIPABHIIO: B MPOLIECCe BHNOAHEHMA QYHKLMH He MOTYT H3Me-
HATHCA 3HAYCHHA NMepeMEHHBIX B BBHI3BIBAIOLIEH mporpamme. OoHaKo
3TO MPaBHAO MOXHO OOOMTH, ecU B KayecTBe MapaMeTpoB GyHKUHH
MCNONL30BaTh YKAIATENH,
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B caenyiouem NpuMepe GyHKUMA swap () TTPOH3BOOMT OOMEH 3HA-
geHUAMM OBYX TIEPEMEHHBIX BENMMMH, 3alaHHHX CBOHMH YKa3aTeNA-
MU B apTYMEHTaXx.

void swap(int *a,int *b)

{ int c;

c=*a; *am*h; *bh=c;

}

Ecau B ocHOBHOI riporpaMMe HMeeTCd CIeRyouniit dpparMeHr:

int x=1,vy=2;

swap (&%, &Yy) ;

printf ("x=%d y=%d",x,v}:

TO HA 3KpaH §yleT BHBEIEHO:

x=2 y=1
T.€. IepeMEHHLIE X H y IOMEHUTUCH 3HAUSHUAMM,

Bce BLIMAAMT OdeHB MoxoXe Ha TO, Kak ecnd 6ul B Ilackane uc-
NoNBE30BANH NMpouenypy 0GMeHa ¢ var-napamerpamu, M TeM He MeHee
nepenava MapaMeTpoB 31eCh TOXKE TPOHCXOAMT MO 3HAUSHHIO, TONBKO
TUMHM 3HAYCHUAMM ABAAIOTCA YKa3aTenu. Ilocne obpamerna K pyrk-
LIMK yKasaTenb a MOMYUMA ajpec TepeMeHHOl x, yKasareap b — ai-
pec nepemeHHOI y. TMocne 3roro nepemMeHHas x B OCHOBHOH mporpam-
M€ M pa3aIpecoBaHHBI! yKa3aTelb *a B GYHKUNH OKA3LIBAOTCA CBA-
3aHHBIMHM C OOHOH AYelKO#M NaMsATH; TaKk Xe — y U *b,

TakumM o6pazoM, MOXHO CAENATh BHBOL O TOM, UTO WCHOALI0GAHUE
ykazameneii @ napamempax QyHKyun no3eonsem modesupogames pabomy
npouedyp.

Yrazarenn B Maccnsbl, Ceiiyac Mbl 0GCYIHM OAHO HEOXHAAHHOE
006CcTOATeNLCTRO B A3bIKe CH (HEOXUIAHHOE, C TOUKH 3pEHHS Ye/IOBe~
Ka, Hayuaomero CH nocne IMackana).

Huma maccusea mpaxmyemca KaK yKa3amens-KOHCHAHMA KA MACCUE.

IlycTs, HanpuMep, B IporpamMMe OOBABICH MAcCHB:

int X{10};

B Takom cny4ae X ABNACTCS YKa3aTeNcM Ha HYNeBOM aIeMEHT Mac-
CHEBA B MAMATH KOMNLIOTEPA. B CBA3M ¢ 3TUM HCTHHHBIM ABNAETCA OT-
HOLUEeHUe

A==&X [0}

Orciofa cneayeT, UTo ANS JOCTYNA K 3MEMEHTaM MacCHBa KpOME
HHAEKCHPOBAHHBIX HMCH MOXHO HCTIONB30OBATD pa3afpecOBAHHBIC YKa-
3aTeNM MO NPUHUHNY:

mmMA [MHOekc} TOXIACCTBEHHO * (1MA + MHIOEKC)

HanpuMep, 2151 ONUCAHHOFO BHILLE MACCHBA X B3aHMO3aMEHsEMH
cnenyouHe 0603HaYeHUS SMEMEHTOB:

X[5}, nau * (X+5), MAH * (54X).
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HanoMunaeM, 410 sna ykasatesieil paGoTaloT CBOM NpaBuia ¢lio-
xkeHMs. TTockonbKy X — yKazaTeib Ha BeJIMYHHY LIEJIOTD THNA, TO X+5
yBEJIMYMEBALT 3HAUYCHMe aapeca Ha 0.

B azvixe Cu cumson | uzpaem poad 3naxa onepanuu croiceHun adpeca
MACCUGE ¢ UHOEKCOM INEMEHMa Maccled.

W3 cKa3aHHOTO AONXKHO OBITH MOHATHO, MMOYEMY MHAECKC MEPBOro
aJleMeHTa MAacCHBa BCeraa HyMb. ETo anpec fo/xeH cOBMajaTh ¢ afipe-
COM MAaCCHBA:

X[Q)==*(X+0)

IMocKoNLKy UMS MaccHBa SRASIETCS YKA3ATeIEM-KOHCTAHTOM, TO €ro
Henb3st USMEHATH B ITPOTPaMMe, T. €. €My HeJb3fl HHUETO TIPHCBANBATD.
HanpuMep, ecitid ONMCAHH 83 OXWHAKOBBIX. [} CTPYKTYPE MacCHpa

int X[10),Y[10};

TO ONEPATOp NMPUCBAMBAHUSA X=Y OyAeT omGOYHLIM, Takoe BO3IMOX-
HO B [Tackane, HO HegonycTUMO B CH. lMepeckUiaTh 3HAYEHHSA OHOTO
MACCHBA B APYTOit MOXHO TOMLKO NO3EMEHTHO.

Tenepsb paccMoOTpUM DBYMEpHBIE MaccKBbI. IIycTh B FIporpaMme mpu-
CYTCTBYET ONTHCANHE;

int P[51[10];

D10 MarpHlia W3 MATH CTPOK H HECATH YHCENT B Kaxmoil cTpoke.
JIByMepHBI# MacCHB PacNONOXeH B MaMATH B NOCNEIOBATeILHOCTH N0
cTpoKaM, To-npexHeMy P ABAAETCH YKA3ATENEM-KOHCTAHTOM Ha Mac-
CUB, T.¢. Ha 3NieMeHT P (0] (0] . HHaeKcHpoBaHHOE NMS P[i] 00603HA-
4aeT j-10 cTpoKy. EMy ToxaecTBeHHO cnenylolliee o6o3HaueHue B dop-
Me pa3safipecOBAaHHOTO YKA3aTens:

*(P+1i*10)

OOpauieHre K 3/1eMEHTY MacCcHBa P[2] [4] MOXHO 3aMEHHTh Ha
* (P+2*10+4) . B o0LieM cirydae 3KBHBANCHTHE 0003HAMEHHUA!
P{i1[]}] K * (P+1*1047)

3nech ppaxont paGoTaeT onepalMsa «KBagpaTHast cKobkae, TTocne-
AHEE BBIPRXKEHHE MOXHO 3aNMUcaTh MHaye, 63 ABHOTO yKAa3aHHS Ha
IUIAHY CTPOKM MaTPHIUBL P:

*(*{P+i)+3) .
O4depuaHo, YTO MO WHAYKUMK I CCHUIKM Ha 3JJeMEHT
TpexMepHoroe Maccusa A{i] [j] (k] chpaBelTMBO BHpaXKEHHE
*(* (¥ (A+i)+3)+k) B 1.4,
Macens kak napaMerp gy, OGcyauM 3TY TeMy Ha NMPHMepax.

pumep 1. CocTaBHM NporpaMMy pellieHus cemyioulelt samaqu. Jaxa
BEILECTBEHHAd MaTpuua A [M] [N]. TpeGyercad BBIYMCINATL W BLIBECTH
€BKTMIOBH HOPMBI CTPOK 3TOM MaTpULBL.
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EBKNHOOBONH HOPMOH BeKTOpPa Ha3blBaI0T KOPEHL KBAUDATHRIA H3
CYMMBI KBAJIDATOB €10 IEMEHTOB:

L= ixf .

=l

Ecnu CTPOKY MATPMUB pacCMATPHBATh KAK BEKTOpP, TO HaHHYIO
$OPMYNY HAZIO IPHMEHHUTD K KaXIOii CTPOKe. B pesynbTare nomyyum
M uucen.

OnpeneneHue QYHKUHH BHYHCICHUSA HOPMEI MPOU3BMJIBHOTO
BEKTOpA:

double Norma(int n, double X[])

{ int i;
double 5=0;
for (i=0; i<n; i++) S+=XTi]1*X[i}:;
return sqrt(S):

}

3aronopok 3ToH HYHKUHKM MOXHO GBUIO 3aITHCaTE U B TAKOH (opMe:;
double Norma {int n, double *X)

B ofoux cirydasx B KaYeCTBE BTOporo napamerpa (yHKLHMH HCMONb-
3yeTcA yKasaTellb Ha Ha4aio MaccBa. Bo BTopoM BapHaHTe 3T0 Gonee
OMEBHIHO, OAHAKO 00a BapHaHTa TOXACCTBEHHBL.

IIpn BHI3OBe PYHKIUH Norma () B KadcCTBe BTOpPOTO (PAKTH-
YeCKOro mapaMerpa KOJKeH MepenaBaThes afpec Hayala MacCHBa
(BekTOpa).

PaccmoTpuM (parMeHT OCHOBHOI NpOrpaMMB, MCMONb3yioutei
JaHHy10 GYHKIMKD A o6paGoTKi MaTpHLEL pasMepom 5x 10,

void main()
{ double A[5][10]; int i;

/ /BBON mMaTpuLH

//BHMMCIIEHME M BHBOJ HOPMH CTPROK

for(i=0; i<5; i++)

cout<<"Hopma"<<i<<"-i1 crpoku=" <<Norma (10,Ali]):
}

B obpameHuy K $YHKUMH BTOpoi daKTHYECKH mapaMeTp A(il
ABAACTCA YKalaTeeM Ha Hayano /-i CTpOKH MATpHLE A.

ITpumep 2. 3anONHUTD KABYMEPHYIO MAaTPULLY CIYYaHHBIMHA UENBIMH
YHcnaMH B aManasoHe ot 0 10 99. OtcopTHpoBaTk CTPOXH NOMYYEHHOM
MaTpHUK MO BO3pacTaHHUIO 3Ha4YeHH. OTCOPTHPOBAHHYIO MATPHULY
BLIBECTH Ha 3KpaH.

#include <iostream.h>
#include <iomanip.h>
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#include <conio.h>
#include <stdlib.h>
const n=5;//T'noSanbHoe OOLABNEHME KOHCTAHTH
/ /TIpoToTKUNEl dyHKLMHA
void Matr({int M[]Inl);
void Sort({int, int X{[1):
//OcHoBHaA nporpamma
void main ()
{
int i,j, A[n]n]:
clrscr{}:
cout<<"\n"<<"Marpuiua 10 COPTUPOBKK:"<<"\n";
Matr{a):
for{(i=0; i<n; i++) Sortin, Alil};
cout<<"\n"<<"MaTpuila nocne COpPTKPOBKM:"<<"\n";
for(i=0; i<n; i++)
{ for(j=0; j<n; j++)
cout<<setw (6)<<A[i] [j]:
cout<<endl;}
}

// OYHKUMA COPTMPOBKM BeKTOpa
vold Sort({int k, int X[])
{int i:j: Y;
for(i=0; i<k-1; i++)
for(j=0; j<k-i-1; j++)
AE(X(JI>X[3+1)) {¥=X[3): X[J)=X[j+1]);
X[3+1)=¥X;:}
}

/ /PYHKUMA BaloNHeHMA MATPHMUH M BHBOLA Ha 3KpaH

void Matr{int M[][n]}

{int irj? '
randomize(); //YcTauoBKa OaTuKxa CIydalHEX uMcen
for{i=0; i<n; i++)

{ for(j=0; j<n: j++)
{ M[i] (j]=rand{)%100; cout<<setw({6)<<M[i]{j}:}
cout<<endl;
}
}

3ztech BCe BHTJISONT COBCEM KaK NP HCTIOJIB30BAHHH MpoLeayp Ha
ITackane. OGpaTTe BHUMAHHE HA TIPOTOTHI H 3arojOBOX (YHKLIHK
Matr (). B HMX SBHO yKa3blBaeTCs BTOpas pa3McpHOCTb MapaMerpa-
MatpHubl. TTepByIo ToXe MOXHO YKa3aTh, HO 3T0 Heobs3atensHo, Kak
yXKe TOBOPWIOCH BhlLIE, ABYMEPHBIA MacCHB paccMaTpHBaeTCs Kax O-
HOMEpHELf MacCHB, SNeMEHTAMH KOTOPOTO ARIAKOTCH MACCHBLL (B AaH-
HOM CAIy4yae — CTpOKH MaTpuihl). KoMnunaropy HeoOxonuMo «3HaTb?
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pasMep ITUX SNMeMeHTOR, ANa MaccuBor Gonbuieit pasMepHOCTH (3, 4
H T.4.) B 3arojioekax ¢yHKuuit HeoGX0oOKMO YKasHBaTh BCe pasMe-
pBl, Ha4KHasA CO BTOPOTO.

ITpu obpatueHuH K GYHKUMHM Matx () dakTHyecKUM napaMeTpoM
ABIACTCA YKasarelb Ha HAYano AByMEepHOTo MAacCHBa A, a NpH obpa-
IIEHNH K GYHKUMH Sort () — YKA3ATENM Ha HAYaNo CTPOK.

B HTOTC TECTUPOBAHWSA MPOTPaMMBL TIONYYCH CIEAYIOIUMI pe3yLTar.

MaTpuua no cOpTUPOBKH;

46 23 57 35 i8

8 48 68 4 70
56 98 16 71 40
70 84 66 67 11
20 44 37 57 38

MarpHIa 1ocie CoOpTHPOBKIM:

18 23 35 46 57

4 8 48 68 70
le 40 56 71 98
11 66 67 70 84
20 37 38 44 57

YnpaxueHng

1. B omepaTuBHOI MaMATH BEKTOp int X[10] pacHoNOXeH, Ha-
yyHas ¢ agpeca B7F0. Kakue 3HaueHUSt IPUMYT BHIpaKeHHUs:
a) X+1; B) X+5; B) X—47
2. B nmporpaMme OOBABIEH MACCHB:
int P(}={0,2,4,5,6,7,9,12};

Kakue sHayeHHs NPHUMYT BEIPAXKEHU:
a) P[3]; 6) *Pp; B) *(P+4); Tr) *(P+P{2])?

3. CocraButh (PYHKIHIO COPTHPOBKH 3HAUEHHMH TpeX MepeMeHHBIX
a, b, ¢ B nopsiAKe BO3pACTAHHMS.

4. CocraBHTh $VHKLHIO 3aNONHEHHA LENOMHCIIEHHOTO OAHOMED-
HOTD MaccHBa CNIy4aiiHBIMM 3HA4YEHHAMM B IHanasoHe ot 0 no N,

5. CocTaBMTE GYHKUMIO BEMUCTICHHUS CPEIHETO 3HaUYEHHSA 3TeMEeH-
TOB BelLleCTBEHHOTO OAHOMCPHOTO MaccHBa. Mcrionp3osats 31y GyHK-
LMI0 B OCHOBHOS ITporpaMMe, olipefesaiolieil B MAaTpHLIe HOMEP CTPOXKH
C HaMGONBILHM CPEeOHMM 3HAUYEHHEM.
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4.11. O0patoTKA CHMBOJLHBIX CTPOK

B s3pikax Cu/Cu++ HeT CemuaibHO ONPENENeHHOTO CTPOKOROIO
THNa KaHHBIX, Kak B TypGo INackane. CHMBONEBHEIE CTPOKH OpTaHK3Y-
JOTCA KaK MacCHBBI CHMBOJIOB, TIOCTIEAHHM M3 KOTOPELIX ABNACTCA CHM-
BOJ \ 0, BHYTPEHHH KO KOTOPOTo paseH Hymo. O1cioa ClicayeT OHO
BaXHOe TIPeHMYLISCTRBO TMepes cTpoKkaMiu B Typbo IMackane, rae pas-
MEP CTPOKH HE MOXET NpeBIIaThL 255 (JUIMHA YKa3EBaeTCA B [IEPBOM
GaliTe), — Ha ITHHY CHMBOJBHOTO MaccHBa B CH HeT OrpaHHYEHHS.

Crpoka onKcrBaeTcs Kak CHMBONbHHEIA MaccuB, Hanpuvep:

char STR([20]:

OHHOBPCMCHHO ¢ ONHCAHHEM CTPOKa MOXET HHUUMHATHIHPOBATD-
cq. BosMoxHb! gBa cnocoba HHHIMAMW3ALKHK CTPOKH — C TTOMOLLBIO
CTPOKOBOI KOHCTAHTH M B BUAE CITHCKA CHMBOJIOB:

char S[10]="crpoxa™;
char S[]="crpora":
char S[lD]:{Icl'!thlp',tol,txl'!a!'l\Ol}'.

Mo pesynrTaTy NepBROro ONUCaHUA NOA CTPOKY S GyAeT BameneHo 10
GaiiT MaMATH, W3 HUX TIEpBbiC 7 TIOMYMAT 3HAYCHHWS NTPY MHHUWAIH3a-
1K (ceapmoit — HyneBoit cumsoa). Bropoe onncaHue chopMHpYeT CTpo-
KY H3 ceMH CMMBONOB. TpeThe ONMUCAHHE TIO PE3YNBTATY PABHOIHAYHO
nepsoMy. KoHeUHO, MOXHO ONMPENETHTD CUMBONBHEII MAaCCHB U TaK:

char S[10]={‘'c', 'z, 'p', 0", "K', "a"};

T.¢. 6e3 HyNIeBOTO CHMBOMA B KOHDEe. Ho 3To npuBeaeT K npobieMaM ¢
o6paboTkolt Takoit CTPOKH, TaK Kak OYAEST OTCYTCTBOBATL OPHEHTHD
Ha ero OKOHYaHHe.

Or1aenbHbIE CHMBOLI CTPOKH HECHTHOHULIMPYIOTCS HHAEKCHPOBAH-
HbIMHM MMeHaMd. Hanpumep, B onmmcaHHoit BhILLE CTpoKe S[0]="c",
5[(5]1=ta’.

O6paboTKa cTPOK 0GBIMHO CBA3AHA C IepeGOpPOM BCEX CHMBOJIOB OT
Hayana 1o KoHua. IIpuaHakoM KoHIA Takoro nepeGopa ssnsercs 06-
HapyXeHHe HYMeBoro CHMBONA. B cnemyiomeit nporpaMMe npoH3Bo-
JATCA NOcNeNoBaTeNbHasa 3aMEHA BeeX CHMBOJIOB CTPOKH Ha 3BeAIOY-
KH H IOACYeT IUTHHEI CTPOKH.

TIpumep 1.
//SameHa CHUMBOJIOB Ha 2BS3A0UKHM
#include <stdio.h>
#include <conio.h>
wveoid main (}
{ char S[]="fh5ji";
int i=0;
clrscr{);
puts{S);
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while(S[i])

{S[i++]="*"; puts(5);}

printf ("\n, Inura crpoku=",i):
}

B peaynbTaTe BHNONHEHHS NpOrpaMMBl Ha 3KPaHe MOMyYHM:
£h59
*h53
** 5j
** *j
LE R X

Inuba cTpoku=4

B 3T0ii nporpaMMe LMK MOBTOPSET CBOE BHINOMHEHHe, Moka S [i]
HE MONYYUT 3HAYEHHE HYIEBOTO CHMBOJIA.

Jna BHIBOIA CTPOKH Ha 3KpaH B CTaHAapTHOil 6UbIHOTEKe stdio
HMeeTcsT PYHKLIMA puts () . ApryMeHTOM 5Toi GYHKIMY YKA3BIBAeTCSA
UMA cTpokK. B sToit ke OubaHoTEKe ecTh YHKIUMA BBONA CTPOKH C
KJIaBHATYpH ¢ UMEHEM gets (). B KauyecThe apryMeHTa YKasblBacTcs
HMS CTPOKH, B KOTOPYI> IPOM3BOAUTCA BEO,

Cpeny craHgapTHHX 6HOnnorek Cr/ Cu++ cyitecTsyer Ondnunore-
Ka QyHKUHI mns oOpaGoTKH cTpok. Ee 3aronoBoYHEIH daitn —
string.h. B cienyoumemM npuMepe HCIONL3yeTCA GYHKLIMA onpenene-
HHS JUTHHBI CTPOKU U3 3T0i OHbnmHoTeku. Mg dyHKUMH — strlen().
B KauecTpe apryMeHTa YKA3bIBAE€TCA MM CTPOKH.

IIpnmep 2. BBeCTH CHMBOJILHYIO CTPOKY. TTepeBepHYTE (OOpATHTD)
3Ty cTpOKy. HanpuMep, ecnv BBeNIN CTPOKY «abcdef», TO B pe3yibTa-
T& B Hell DOMKHE MOAYYHTE «fedcba».

/ /0Cpamenne crpoku

#include <stdio.h>

#include <string.h>

#include <conio.h>

void main{)

{ char C,5[10];

int i; .

clrscr():

printf ("BeemiTe crpory");

gets(S);

for (i=0; i<={(strlen(S)-1}/2; i++)

{ C=S[i): S[i)=S[strlen(S)—i-1]:
S(strlen(§)-i-1]=C;}

printf ("\nlleperepuyras crpoka:");

puts (S} ;

}

Haes anropMTMa COCTOHT B NEPECTAHOBKE CHMBOAOB, Pacrono-
XeHHBIX Ha OAMHAKOBOM PacCTOAHUM OT Hayajla H KOHLA cTpoxm. Tle-
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pebop 3/MeMEeHTOB CTPOKM JOXOAMT A0 ee cepeauHbl. Cocrarnds mo-
DOOHHE MpOrpaMMil, He Hazo 3abLIBaTh, YTO MHIEKC NEPBOTO CHMBO-
Nia cTpokH — 0, a HHAEKC MOCAEAHEro Ha €AMHMIYY MEHbLIE JNTHHB
CTPOKH.

Crpoka Kax napamerp dynkumn. Hcnonb3oraHHe CTPOK B Ka4eCTBC
napaMeTpa (GYHKIMH AHAJIOTHYHO PACCMOTPEHHOMY BbILLE HCITONB30-
BaHMIO MACCHBOB ApYTHX TUTIOB. HeoBxoaMMO MOMHUTE, YTO NMA Mac-
CHMBAa &CTh YKa3aTe)lb Ha ero Havano. OAHaKo ANt CTPOK HMEETCA OIHO
CYLLIECTBCHHOE OTANYHE OT MACCHBOB APYTUX THUIIOB! MR CIPOKU A6A5-
emca yrasamenem-nepeMennoti, i, CeIOBaTeABHO, €10 3Ha4eHHe Mo-
XeT MOABCPraThes HaMeHeHIo. CTangapT CH peKOMeHAYET B 3ar0OJIOB-
Kax ¢yHKUMHA, paboTaloILIHX cO CTPOKaMH, ABHO HCMOJIb3OBaTh 000-
3HAYEHHE CUMBONLHOTO yKa3aTels,

IIpamep 1. 3amuiueM onpenciieHHe GYHKUMH BHYUCICHUA JUTHHE
CTPOKH (aHalor cTaHOapTHOH QYHKIHU strlen (}).

int length(char *s)

{ int k;
for (k=0; *s++!='\0'; k++);
return k;

}

3neck GYHKUMS KCIONL3IVET ABHBIH MeXaHH3M paGoTEI ¢ yKasaTe-
JieM. W3aMeHeHMe 3HAeHUS YKa3aTeNs s OOIMYCTUMO faarogaps TOMY,
YTO OH ABNAETCA NepeMerHod. Ellle pas HAMOMHMM, YTO INA YHCIO-
BbIX MACCHMBOR 3TOTO Ae/aTh Henb3f! Eciin cobmogaTs JaHHOE OTpaHi-
YeHHE W IUIA CTPOK, TO YCIOBHOE BRIPAXKEHNE B ONepartope for cle-
IoBano Obl MUCATh TAK: * (s+k) !="\0' WIH s[k]!="\0".
Q6aymMaiite 310 0GCTOATENBCTRO!

IIpamep 2. OdopMuM nporpaMmy obpaliieHUA CTPOKH B BHAE (VH-
KUWH H HamHIIEM OCHOBHYIO MPOTPaMMYy, HCIIOAB3YIOWIYIO €€, ANINO-
PHTM o0pallicHHA pealH3yeM HHa4e, YeM B paCCMOTPEHHOH BhIlIE NpoO-
rpamMume, [Ins onpeaesieHNA ATHHE CTPOKK He OyIeM NMONB30BaThCH CTaH-
JaptHoil dyHkumeit. J11a BHBOAA CTPOKK Ha 3KpaH NMPHMEHNM (PYHKIIHIO
printf () co cneuUH@HKATOpoM %s (paboTaeT aHANOTHYHO (PYHKILIMK
puts(}).

//0Gpamenme CTpoKM

#include <stdio.h>

#include <conio.h>

/ /llpororuna dyHKuyi

int length{char*str);

void invers (char*str};

// OcHomHas mporpama

void main(}

{ char S[]="123456789";
clrser(};
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invers(S)://Busor dyHxumMm ofpameHus CTPOKM
printf{("\n%s",8);
}
/ /OYHRUMA BHMUCIEHMA INMHH CTPOKK
int length(char *s)
{ int k;
for (k=0; *s++!="\0"; k++);
return k;
}
//oyHELUMA ofpaillenusa CTPOKH
void invers (char *e)
{ char c;
int i,j,.m;
m=length{e); //Buzor dpyurumm length
for(i=0, j=m-1; i<j; i++, j—-)
{ c=eli]; elil=e[j): eljl=c; }
}
B pe3ynbTaTe BHROJHEHHWA 3TOH nporpaMMEl HA 9KpaHe TIONYYHM
CTPOKY:
9876543210

U cHoBa 06paTHM BHUMaHUE Ha TO, UTO 31eCh QYHKUHS invers ()
paloTaeT aHATOrHYHO MacKaneBckKoit mpouenaype. OGMeH mapaMeTpa-
MH Yepe3 yKasaTeJ/H UMHTHpYET OOMEH Mo HMESHH.

ITpumep 3. OnucaTk GYHKLHIO BCTABKM CHMBOJA B ¢TpoKy. Iapa-
MeTpbl GPYHKLNH: CTPOKA, MO3HLHSA BCTABKHM, BCTABASCMEI CHMBOJL.
Hcnonb3oBaTh 3Ty GYHKLHIO B OCHOBHOM MporpaMMe, rac UCXoAHas
CTpOKA, HOMep MO3NLMH M BCTABNAEMBli CHMBOJ 33JalOTCA BBOAOM.

// BCTaBxa CMMBONA B CTPOKY
$¢include <stdio.h>
#include <string.h>
#include <conio.h>
void INSERT {char *str, int p, char c)
{ int i;
for{i=strlen(str); i>=p; i--)
str(i+l)l=stxr{il;
str(pl=c;
}
void main{)
{ char ¢, S[100]; int n;
clrser():
puts {"BeeguTe crpoky:"); gets(S);
puts ("BeegmTe NO3MUMIO BCTAaBKM:™)
scanf ("%d", &n);
puts {("BeeouTe cumpBon:"); c=getche(};
INSERT (S, n,c);
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puts ("\nPesyneTar:"); puts(S);
}

BoT BapuaHT Axartora Ha 9KpaHe MPH BLIMOJIHEHWH 3TOM NpOrpaMMB!:
BeeguTe CTPOKY:

0123456789

BseanTe NOSMLMD BCTABKMK:

4

BeenuTe CHMBOJ:

*

PezyneraT:

0123*456789

B 370l nporpaMmMe HapsA#y ¢ pACCMOTPEHHBIMM paHee QYHKUHAMK
ATA BBOJA M BHIBOIA CTPOKH gets () W puts () HCIOAb3yeTcH (DyHK-
UMA YTEHHA CHMBOJIA C KJIABHATYpH getche () U3 OUBIHOTeKH
stdio.h. E¢ mpoTOTHN MMeeT BHA: int getche (void). OHa Bo3Bpa-
LIaeT 3Ha4¥eHHE CHMBONA, BBEACHHOTO C KIaBHATYPH, KOTOPOE MOXeET
OHTE NPUCBOEHO CUMBONTBHOH MepeMeHHOI.

YnpaxHeHHA

1. CocTaBMTB MpOTrpaMMy ITIOACYETa KOMTHYECTEA IIMDP B JAHHOIH CTPOKe.

2. CocTaBHMTL IpOrpaMMy, KOTOPas IO JaHHOH CHMBOJIbHOM CTpOKe
cdopMupyet yucsonoit MaccHB, COIEPXAMA KOXR CHMBOJIOB, COCTAR-
JSIOIIMX CTPOKY.

3. CocTaBuTh PYHKLMIO, CNMPEIENFIOYI0 TOXAECTBEHHOCTD ABYX
JAHHBIX CTPOK.

4. CocTaBHTD NMPOTpaMMy, YIANAIOWYIO B IAHKEONM CTPOKe KaXOuii
CHMBOJI C Y€THBIM HOMEPOM.

5. CocTaBuThb PYHKIHIO KOHKaTeHAUWH (CTHAHMA) ABYX CTpOK. B
OCHOBHOJ NporpaMMe HCITORB30BaTh 3TY (MYHKUMIO AN CAHAHHA qc-
THIPEX CTPOK.

6. CocTaBUTh (PYHKIIMIO, MIEPEROASA IIYIO AECATUYHOE LEN0E YHCIIO,
IPEACTaBJICHHOE B CHMBOJIBHOM BHIE, B COOTBETCTBYIOLLYIO BETUYHHY
LIeJI0TO THIA,

7. CocTaBuTh (PYHKLHIO, TEPEBOISIIYIO AeCATHYHOE BELLECTBEHHOE
YHCJIO, MpPEACTABNCHHOS B CHMBOJBHOM BHAOE, B COOTBETCTBYIOIIYIO
BeJIMUMHY TUIRBAIOLIETO THIIA.

4.12. CTpyxTyphl # 00LEIMHEHHSA

B asbikax Cu/CH++ MOHATHE CTPYKTYPH AHAJOIHYHO NOHSATHIO
3anucH (record) B ITackane. D10 CTPYKTYPHPOBAHHEIA THIT AAHHBIX,
NpeacTaRAALIKE cO00i MOMMEHOBAHHYIO COBOKYNMHOCTD PA3HOTHIT-
HBIX 37IeMeHTOB. THN cTpykTypa OOBMHO HCMONBIYETCA MPH pa3pa-
00TKe HHDOPMALMOHHBIX CHCTEM, 0a3 JAHHEBIX.
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IMpaBina UCNONB3OBAHUA CTPYKTYp 0OCYAHM Ha TIpMMEpE, aHATO-
TMYHOM TOMY, KOTOPLilf paccMaTpHBanicsl B pasmene 3.20 TIpUMeHH-
TenbpHO K ITackamo.

CpeneHNA O BHIIJIATE CTYACHTAM CTHIeHIUN TpebyeTcsa opraHn3o-
paTh B BUAC, TTOKa3aHHOM Ha puc. 46.

CTyacHT

damMunns Kype I'pynna CTuneHgug

Puc. 46

IneMeHTH Tako cTpyKTypnl (bammaus, Kypc, rpymma, CTHMEH-
AMA) HA3BIBAIOTCA MONAMH. KaXKIoMy N A0IKHO ObITh OCTABNEHO
B COOTBETCTBME MMS M THII,

Popmat onicaHHA CTPYKTYPHOIO THTIA CHIEMYIOILHMH:

struct yma_tuna
{onpenenexnsa_sneMeHTOR} ;

B KoHlle 0643aTeNbHO CTaBHTCA TOMKA ¢ 3anaToii (370 omeparop).
HAna paccMOTpeHHOTO NMpHMEpa OTPENSNICHHE COOTBETCTBYIOILIETO
CTPYKTYPHOTO TUHA MOXeT OBITh CSTYIOLIMM:

struct student {char fam[30]:
int kurs;
char grup(3]);
float stip;
}:

IMocne 3T0ro student CTAHOBUTCH MMEHEM CTPYKTYPHOTrO THIA,
KOTOPBIi MOXET OMTh Ha3HAYEH HEKOTOPEIM NIepeMEHHBIM. B cooTeeT-
¢TBUe CO craHaapToM CH 3TO HYXHO JeNaTh TaK:

struct student studl, stud2;

[Mpasmna Cu++ paspewsaloT B 9TOM Ciiyyae cryxeGHoe cioBo
struct OMyCKaTh M NMHCATh

student studl, stud2;

3mech studl U stud2 — NepeMeHHBIe CTPYKTYPHOTO THITA,

JomnyckaloTcs ¥ Apyrie BapMaHTHl OMUCAHMA CTPYKTYPHBIX mepe-
MeHHHX, MoXHo BOOOLIE He 33AaBATE HMS THIIA, 4 OMUCHIBATE CPasy
NepeMeHHHBE:

struct {char fam([30];
int kurs;
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char grup[3]);
float stip;
} studl, stud2, *pst;

B 3710M nipuMepe KpoMe IBYX NePeMeHHEBIX CTPYKTYPHOTO THNA OGBAB-
JIeH yKa3aTeNnb pst HA TAKYIO CTPYKTYPY. B AaHHOM ONMHCAHKU MOXHO
GLIN0 COXPAHHTL HMA CTPYKTYPHOTO THMA student.

ObpailieHHe X aeMeHTaM ([ONAM} CTPYKTYPHOI BETHMMMHE NpPo-
HU3BOIHTCA ¢ MOMOLUIBIO YMO¥HEeHHO20 HMEHM Cleayioulero gopmara;

UMA_CTPYKTYPH . MMA_SJIeMeHTa
CHopea Bce noxoxe Ha ITackane, ITpuMepb! YTONHEHHBIX HMEH A
OMHCAHHEIX BHILE MEPeMEHHEIX:
studl, fam; studl.stip
3HayeHHdA AMEMEHTOB CTPYKTYDBI MOTYT ONPEAenaTHCA BBOAOM, NPH-
CBaMBaHHeM, HHHUMam3auueil. [IpyMep HHULHAMTH3ALMH B CIUCAHWH:
student studl={"Kporor", 3, "®32", 350};

NycTe 8 nporpaMMe ofipefiefieH yKasaTeab Ha CTPYKTYPY
student *pst, studl;

Tormga nocse BRIMOMTHEHUA oIlepaTopa NpUCBaUBaHHA
pst=&studl;
K XaXIOMY 3/IEMEHTY CTPYKTYPHO nepeMeHHoﬁ‘s tudl MOXHO 00pa-
1ATECA TpeM#a cnocobamu. HanpuMep, mna nona £fam
studl.fam 9IH (*pst).fam MHIH pst->fam
B nocnenneM BapHAHTE HCTIONB3YETCH 3HAK onepatuu docmyna k 3ne-

MERmY CmpyKnypsi: —>. AHaJIOTHYHO MOXHO OGpalaThCd M K ApyruM
37eMEHTaM 3To NnepeMeHHOo:

pst=>FI0O, pst=->grup, pst->stip.

Nona cTpyKTYpL! MOIYT CaMU UMETE CTPYKTYpHBIH THI. Takue Be-
JIHYHHB! MPEACTABIAIT MHOIOYPOBHEBHE ACPEERA.

HomnyckaeTcs HCMONB30BaHHE MacCHBOB CTPYKTYp. Hanprmep, cie-
JgeHuns o 100 cTygeHTax MOIYT XpaHWTBCH B MAaCCHBE, ONMHCAHHOM
cNeayIoIHAM 00pa3oM:

student stud[100);
Torna ceeneHus 06 OTASNBHBIX CTYAeHTax Oynyr obo3Havathed,
HaNpHUMep, TaK: stud[1].fam, stud[5).kurs ¥ T.n. Ecan HYXHO

B3ATH Neppyio GyxBy daMHIUM 25-TO CTYAEHTa, TO CHNEAYET MMCaTh:
stud[25].fam{0].

Ilpumep 1. Becti ceeaeHud o6 N cryaeHtax. Onpegenuth GamMunvn
CTYASHTOB, HOJYYAIOIHX CAMYIC BHICOKYIO CTHUIEHIHIO.

#include <stdio.h>
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#include <conio.h>
voild main{)
{
const N=30; int i; float maxs;
struct student {char fam[1l5]:
int kurs;
char grup([3]:
float stip;
};
student stud(N);
clrscr () ;
for{i=0;i<N; i++)
{ printf ("%d=-i1 crymeHT",1i);
printf ("\n"®aMmumma:") ;scanf ("%s", &stud[i]).fam);
printf ("Kypc:"): scanf ("%4", &stud[i].kurs);
printf ("Tpynna:"); scanf("%s", &stud([i).grup):
printf ("Crunenamua:"); scanf{"%f",&stud[i].stip):
}
maxs=0;
for{i=0;i<N;i++)
if{stud[i]).stip>maxs) maxs=stud[i].stip;
printf ("\n CTyOeHTH, NONyYaKIKEe MAKCHMMANLHYD
cruneHoupw %f py6.",maxs);
for(i=0; i<N; i++)
if{stud(i).stip==maxs) printf("\n%s",stud[i]).fam);
}

DaeMeHT CTPYKTYPH! THHA NoaA Suros, McronbioraHue CTPYKTYPH B
nporpaMMe Ha CM no3sondaeTr pafoTaTh ¢ OTOeNbHBIMM GUTAMH, T.€. C
Pa3pAIaMH JBOMMHOTO KOAa, I 3TOro UCTIONB3YIOTCH AMEMEHTHI CTPYK-
TYph! THRA nons 6uToB. PopMaT CTPYKTYpSHI, coaepxaiuit nong 6u-~
TOB, CACOYIOILIMIA:

struct mmua_cTpyKTYDPH
{ ™vn umMa_nona_l: onuHa B GuTax;
THUI MMA_NOAA_2: AnuHa B_OGurax;
THUN vMs_nons_N: anuna B Gurax;

}:

B KadecTBe THMNa NoAeii MOTYT HCNONB3OBATHCA CHELMGHKATOPHI
int, unsigned, signed. MuxuMannrHOH BEIUYHHOMN TAKOTO THNA
MOXET OBITh CTPYKTYPa, COCTOMLIAA BCETO M3 OAHOTO GUTOBOTO MOJA.
[Tpumep oNMHCaHHA TAKOM CTPYKTYpHI:

struct onebit
{ unsigned bit:1:
} cod;

237



KoneyHo, s nepeMeHHOM cod B MAMATH OYIET BHALNEHO 8 OHT
(1 6GaiiT), HO MCMONBL30BATLCA GYAET TONLKO OAWH NEpBbIil GHT.

O6remunenne. O0seMHEHNE — 3TO el OAWH CTPYKTYPHPOBAH-
HBIH TN JaHHBIX. O0beAHHEHHE TOX0XE HA CTPYKTYPY W B CBOEM OTTH-
CaHHH OTIHYACTCA OT CTPYKTYPH TeM, UTO BMECTO KJIOUEBOTO CoBa
struct HCNONB3YETCH CNOBO union.

union mA_Tuna
{onpenenexnnsa_snemeHTOB};

ObrenHHeHHE OTIHYAeTCS OT CTPYKTYPBI CMOCOGOM OpTaHH3aMHK
BO BHYTpeHHel naMaTh. Bee atemenmes o0sedunenus @ RAMAMu RAYUHG~
lomea ¢ odnozo Oaiima.

ITycTs B NporpaMMe oNMUcana CTPYKTypa:

struct S

{ int i;
char ch;
long int 1L;
b:

PacnionoxeHHne ec 3MeMEHTOR B NMaMATH GyIeT CleaylomHM:

6aitr | Gaitr | Gawr | Gawr | Ganr | Ganr | Ganr
i ch L

DJNeMeHTH CTPYKTYPE! 3aHHMAIOT MOCTENOBATEbHEIE AUeiKHN na-
MSATH C pa3MepoM, COOTBETCTBYIOUINM THNY., OOLIHHA pasMep CTPYKTY-
Phl paBeH CyMME IIUH noneil.

A Tenephk pacCMOTPHM OOBEIHHEHHE CO CIEAYIOIIHM OMHCAHUEM:

union S

{ int i;
char ch;
long int L;
}i

BemmiHHa ¢ TaKHM THIIOM B MaMATH GYAET pacnofiokeRa Clefyio-

MM ofpa3oM:

Galit | Gaitr | Gaitt | 6ailr |
ch

i
2 |

TTona oGrenHeHus HaKZIAAHIBAIOTCA APYT HA Apyra. O6muit ob6reM
3aHMMaeMoOii MAMATH paBeH pasMepy caMoro GONBILOTO oM.

HaMeHeHWe 3HaYEeHUs M0OGOro nois oGreAHeHHsT MEHAET 3Haye-
HHA ApYTHX MONEH,
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Ipumep 2. CocTaBUM NPOTpaMMY PELICHHS CIEAyIowel 3ana4n: ¢
KIABHATYDbI BBOAMTCA CUMBOJ, BbIBECTH HA 3KpaH NBOWYHBIR KOJ 3TOTO
CHMBONA.

//TloayyeHe MBOMUHOTO KOLAa CHMMBOJA
#include <stdio.h>
#include <conioc.h>
//CTpykTypa GUTOBHX MONei
struet bytel{int bhl:1;
int b2:1;
int b3:1;
int b4:1;
int b5:1;
int b6:1;
int b7:1;
int b8:1;
}:
/ /OBpenmHeHe - NepeMeHHan
union bits
{echar ch;
byte cod:;} u;
//lpoToTun GyHKOMM HEKCHIMPOBAHUA
void decode (bits x}:
//0cHOBHaA nporpaMda
void main ()
{ do{u.ch=getche(); //Beom cuMBONa C KJIABMATYPH
printf (":"};
decode{u);
} while{u.chi='q'); //CumBOoN (- NpU=HAX KOHUA
// Bmoma
}
[ /OYyHKIMA IexkoIMpoBaHA

void decode (bits u}

{ if (u.cod.b8) printf("1l"); else printf("0"};
if (u.cod.b?) printf(“"1l"); else printf("0"};
if (v.cod.b6) printf("1"); else printf(™0");
if (u.cod.bb5}) printf("1"}; else printf("0");
if {u.cod.b4} printf("1"}; else printf("0");
if {u.cod.b3) printf("1"}; else printf("0");
if {u.cod.b2) printf("1"}; else printf("0");
if {(v.cod.bl) printf("1"); else printf(™0");
printf ("\n");

}

B 3T0# nporpaMMe nepeMeHHasA-06BeAMHEHNE L CONEPKMUT ABa JJie-
MEHTA: CHMBOJBHOE MI0Jie ch W GHTOBYIO CTPYKTYPY cod, KOTOpHIE
HaK/IaapIBAIOTC APYT Ha Apyra. TakuM obpa’oM, OKa3bIBaeTCcd BO3-
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MOXHBIM HOJYYUTH AOCTYI K KaXIOMY OMTY Kojga cuMBosa. PaGota
AporpaMMBbl 3aKAHYMBAETCA MOCE BBOJA CHMBOJIA q.
Bort BapHaHT pe3ynsTaToB paGoTH JAHHOH NMpOrpaMMHL;

5:01110011
d:01100100
J:01101010
a:01100001
b:01100010
c:01100011
d:01100100
q:01110001

Yrpaxdenns

1. CBeicHHA 0 KaXAOM XHMHYECKOM 3NEMEHTE U3 NepHOAMYec-
xoit rabnuunt [I. V1. MeHgeneeBa NpeAcTaBHTh B BHIAE CTPYKTYPHl. Ha-
AUCaTh MPOrpaMMy BBOAA TaOMULIBI B MaMAThL KOMITBIOTEPA.

2. lpeacTaBHTL KOOPAMHATBI TOYKH B TPDEXMEPHOM MPOCTPAHCTBE B
BHIE CTPYKTYPEL, COCTOALLICH M3 TPeX BeluecTBEHHBIX nofeit. Hanucats
TIpOrpaMMy BBOAA KOOPDAWHAT ABYX TOUEK M BBIHCICHHSA pacCTOAHMA
MEXIY HHMU.

3. PaccMaTpHBasg KOMIUICKCHOE YMCAO KaK CTPYKTYPY, COCTOALLYIO
W3 OBYX BELIECTBEHHBIX MoAeH, COCTABMTD PYHKUMHM BHIMOMHEHUS Ye-
ThIpeX apU(PMETHICCKHX OoNepalivid ¢ KOMIUIEKCHBIMH YHCITaMH.

4.13. IToroxosuii BBOI-BHIBOA B cTaHZapTe CH

Ilon BROROM-BHBOROM B MpOrpaMMHUPOBAHHH MTOHUMAETCS MPOLIECe
obMena uHdopMaLHell MexXay ONnepaTHBHON MaMATBIOC H BHEIUHWMH
ycTpoiicTBAMM: KAABHATYpOL, ANCIUTeeM, MATHHTHBIMH HAKOMUTENS-
MH # T.71. BBOA — 3TO 3aHeceHue HHdOpMaLIMK C BHEWUHWX YCTPOHCTB
B ONEpPaTUBHYIO MAaMATh, a BbIBOA ~ BHHOC MH(OPMALIMK N3 onepa-
THBHO# MAaMATH Ha BHEIHMe YeTpoficTsa. Takue ycTpoiicTBa, Kak AUC-
Tcit ¥ NpUHTEp, MpeAHA3HAYEHEl TOARKO MUTA BLIBOAA, KNABHATYPA —
YCTPOICTEO BBOAAa, MarHHTHME HAKOMUTSAH (IUCKH, IEHTH) HCAOD-
3YIOTCS KaK I BBOAA, TaK K IS BHBOAA.

OCHOBHBIM MOHATHEM, CBA3AHHLIM ¢ MHOOpMALINE Ha BHELIHHX
ycrpoiictsax OBM, asngerca nonatue ¢aitna. Beakaa onepallns BBo-
Ja-BHIBOAA TPAKTYETCA KaK Ofepauusa oOMeHa ¢ daitnaMu: BBoA — 3T0
YTeHHUe U3 aiina B ONEpaTHBHYIO NaMAThL, BHIBOA — 3aMHCE WH(OP-
MaLKu U3 onepaTHBHOl naMaATH B Haitn. IloatoMy Bonpoc 06 opraHu-
3aUHH B I3LIKE MPOrpaMMHpPOBaHWA BBOAA-BEIEOIA CEBOTHTCA K BONPO-
cy 00 opraMM3aluHH paboTel ¢ aitnamu.

BcnomHEM, 4To B [lackane MBI MCMONB30BANH TPEACTABICHHA O
BHYTpeHHEM H BHeLUHeM (aiine, BuyTpeHHUWH daitn — 2To nepeMeH-
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Has ¢ailoBoro THNA, ABAAIOWAACA CTPYKTYPUPOBAHHOM BETMYHHOMN.
DneMeHTH GalinoBoil NepeMeHHOI# MOTYT UMETH Pa3HbIil THN M, CO-
OTBETCTBEHHO, PAa3HYK LHRY H GOopMy BHYTPEHHEIO NpeacTaBie-
uust. BuyrpeHHuit daiin cea3pBaeTca ¢ BHEMHUM (DHU3MYeCKUM)
¢aiioM ¢ MOMOLIBIO CTAHAAPTHOH MpouedypH Assign. OOWH 3e-
MeHT (aitopoil nmepeMeHHOI CTAHOBHTCA OTACNIBHON 3amHCHID BO
pHelIHEM daiine H MOXeT GHTE IPOYHTAH WITH 3aITHCAH ¢ MOMOLLBIO
ofaHoit koMaHAs!. TTonLITKa 3anKcaTh B paln uny NPoYKTATL U3 HETO
BEIHYHHY, HE COBMAZAIOLIYIO MO THMY C THIMOM MeMeHTOB daiina,
NPUBOIHT K OlIHGKe,

AHaNoroM MORATHS BHYTPEHHero ¢aitna B s3pikax Cu/Cut++ sAB-
NAETCA MOHATHE TIoToKa. OTnnyne ot daitnopoil nepemennod IMacka-
ISl COCTOMT B TOM, 4TO MOTOKY B CH He CTAaBUTCH B COOTBETCTBHE THIL.
Homox — 3mo 6alimoeas nocaedosamenskocms, nepedasaeMas @ npo-
yecce 88004a-a6i8004.

IoTok acmkeH OBITh CBA3aH ¢ KAKUM-M60 BHELUHUM YCTPOCTBOM
Wi daitnoM Ha aucke. B TepmuHOnorud CH 310 3BYMMT TakK: HOMOK
dondicen Obimo HANPABACH HA KaKoe-mo ycmpoiicmeo uau gaiin.

OcHoBuBe oTnnuus dalinos 8 Cu COCTOAT B CREOYIOMEM: 30ECh
OTCYTCTBYeT NoHATHE THMA dalina u, ¢cneaoBaTeNbHO, HUKCHPOBAH-
HOil CTPYKTYpHl 3anucu daitna. Hioboit dailn paccMaTpuBaerca Kak
GaliToBast MOCNENOBATENBHOCTE!

{6ar0 | Ganr 1 | GanT2 | .. | | | | | eoF |

Crpenoykoit o0o3HaueH yKaszatenb (aiina, Onpeneasiomyil Texy-
wmii 6aitT dalina. EOF a8ngeTca cTaHAAPTHOH KOHCTAHTOH — MpHU3HA-
KoM KoHla daiina,

CyllecTRYIOT CTAHAAPTHDBIE TOTOKH H MIOTOKH, OOBABAsIEMLIC B [IPO-
rpamMe. [Tocnennue o6HYHO CBA3LIBAIOTCA ¢ dalinaMu Ha gucke, co-
3AaBacMbIMH NPOTpaMMHCTOM. CTaHIAPTHHE MTOTOKW HA3HAYAKTCA U
OTKPHIBAIOTCH CHCTEMOI aBToMaTHYecKH. C HauanoM paboTh moboii
porpaMMBbl OTKPBIBAIOTCA 5 CTAHIAPTHEIX MOTOKOB, H3 KOTOPHIX OC-
HOBHBIMH ABNAIOTCA CNEOYIOLIHE:

® 5tdin — MOTOK CTAHAApTHOro BBoAA (OGLIYHO CBA3AH C Kia-
BHaTypoOit);

s stdout — MOTOK CTAHIAApPTHOTO BBIEOHA (OOGLIYHO CBA3AH C
AUCITIEEM);

e stderr — BHBOA coOOIIEHNI 06 ouMbKax (CBA3aH ¢ AMCIIE-
eM),

KpoMe 3T0ro, 0TKpHBaeTCA NOTOK I CTAHAAPTHON MeYaTH U Ao-
TIOHHTEABHBII MOTOK JINA TIOCHESAOBATENEHOIC TTOPTA.

PaGoTtad paHee ¢ mporpaMMaMHi Ha CH, HCONB3YA (PYHKIIHU BBO-
4a ¢ KNaBuaTypbl M BHIBOAA HA JKPaH, Mbl YXe HesiBHO HMENH AeNO ¢
NIepBHIMH ABYMA NMOTOKaMH. A coobiueHua 06 olMbKax, KOTOpLIE CH-
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CTéeMa BbIBOAW/A Ha 9KpaH, OTHOCHIMCL K TPETbeMy CTAHIAPTHOMY
notoKy. Tlotok 1na paGoThl ¢ AMCKOBBIM alinoM JomkeH OBITD OT-
KpHIT B MporpaMMe,

PaGoTta ¢ daiinamn na ancke. PaGoTa ¢ ZIMCKOBBIM daiinoM HaUH-
HaeTeA ¢ 0OBABNEHHA YKalaTensn Ha nmoTokK. Popmar Takoro o6mas-
JICHHS:

FILE *uMa_yxa3zarTens;
Hampumep:
FILE *fp;

CnoBo FILE ABAAETCA CTAKZAPTHLIM HMeHeM CTPYKTYPHOIO THIA,
OOBABIICHHOIO B 3arON0BOYHOM ajite stdio.h. B crpykType FILE
collepXHMTCs HHpopMauusa, ¢ nmoMoulslo Kotopoh pemercs pabota ¢
MOTOKOM, B YACTHOCTH: YKa3aTess Ha 6ydep, yKasarenb (MHAMKATOD)
TCKYULEH TIO3HIUHY B TTOTOKE H T.A.

Creayiolmii wiar — OTKPHTHE IIOTOKA, KOTOpPOE ITPOU3BOAUTCSA ¢
TMOMOIIBIO CTAHAAPTHOH PYHKIMH fopen (). 3T1a QYHKUMA BO3BpaUa-
€T KOHKPETHOE 3HaUCHHE /IS YKA3aTeAsl Ha ITOTOK H MMO3TOMY ¢¢ 3Ha-
YCHHE TIPHCBAMBAECTCS OOLARICHHOMY paHee yKasaTemo. COOTBeTCTBY-
IOUIMH onepaTop uMeeT GopMar:

nma_yxasamenﬂ=fopen(umn_@éﬁna, PeXMM_OTKPHTMA) ;

IMapameTpnt hyHKIMK Fopen () ABIRKIOTCS CTPOKAMM, KOTOPBIE MO~
TYT OBITh KaK KOHCTAHTaMH, TaK M YKa3aTeNsiIMH Ha CHMBORBHEIE Mac-
cuBH. Hampumep:

fp=fopen ("test.dat”,"r");

3neck test .dat — 3T0 M pusMdeckoro ¢aiina B TeKyllleM Kara-
JIoTe AMCKA, ¢ KOTOPBIM Tereps OYAeT CBA3aH MOTOK ¢ YKalaTeseM £p.
IMapaMeTp pexuma r O3HayaeT, yto Gailn oTKpHT And ureHud. 9ro
KacaeTcsl TEpMHHONIOTHH, TO JONYCTHMO YTIOTPeONATh KaK BhIpaXeHHe
OTKPHITHE MOTOKA#», TAK H BRIPAXKCHHE <«OTKpRITHE (haiinas.

CyMecTBYIOT CIENYIOUIME PEXUMBI OTKPHTHSA NMOTOKA U COOTBET-
CTBYIOILIME HM [TApaMETPBI;

Mapamemp Pexcum
x OTKPBITE AN UTCHUS
W CO30aTh [ 3aNHCH
a OTKpHITh U8 JO0aBNEHHSA
x4 OTKPHITH AN YTCHUSA M 3aNKCH
Wt CO3AaTh NS YTCHHSA U 3anucH
a+ OTKPHTL 1A fOGABICHHA HITH

CO3MaTh ANA YTCHUA M 3allHCH

Kak yxe otMeuanock npH u3ydeHud ITackans, Hamo Xopolio MoH|~
MaTh, YTO OTKPEITHE YXe CYIIeCTBYIOUIere gaitna ANa 3aNMCcH Beaer K
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poTepe mpexHeit nHbopMaluy B HeM. Ecnu Takeit daiin euie He cy-
HeCTBOBAN, TC OH cozaacTcA. OTKpLIBaTk WIST YTEHHA MOXHO TONBKO
cylecTBYIOWHiA (aiin.

TToTOK MOXeET OBITh OTKPBIT MHGO AN TCKCTOBOTO, TMGO ANA HBO-
wyHOTO (DMHApHOTO) pexHMa oOMeHa.

ToHsTHe TeKcToBOTO (hajina ofcyxnanock B pazacne 3.19. CMmuicn
NOHATHS OCTAeTCA TIPEXHUM: 3TO TOCNeNOBATENLHOCTh CHMBOJOB,
KOTOpas ACNUTCA Ha CTPOKH CMEUUATLHEIMH KOJaMH — BO3BpaT Ka-
peTkH (koa 13) u mepeson ctpoku (xox 10). Eciu daiin oTkpeIT B
TEKCTOBOM PeXHMME, TC MpPH YTCHHH U3 Takoro <paiina xkoMOGuHaUMA
CHUMBOJIOB <BO3BpaT KapeTKH — TMEpeBOl CTPOKM» MpeobpasycTca B
OOWH CHMBON \n — TIEpPEXol K HOBOH CTpOKe.

ITpu 3amucH B daitn ocyiecTsAeTes obpaTHOE npeobpa3oBaHue.
ITpn pa6GoTte ¢ ABOMYHBIM daiinoM HHKAKKUX npeobpa3oBaHuUi CUMBO-
JIOB He TIPOUCXOAMT, T.e. HHGOPMALIWA NEePeHOCHTCA 6€3 BCAKUX U3~
MEHEHMIA,

VKasaHHbIE BHILE MAPAMETPbl PEXHMOB OTKPHIBAIOT TCKCTOBEIE
¢aiinel. Ecin TpeGyeTed yKa3arh Ha IBOHYHBIN (aitn, To K napaMeTpy
xoGaraserca Oykea b, Hanpumep: rb, WK wh, wiv r+b. B nekoropsix
KOMIMUAATOPAX TEKCTOBLIH PecXKHM oOMeHa oGo3HayaeTca OykBoit t,
T.€. 3aITHCHIBACTCA a+t WM tt,

EcnM npn OTKPHITHH NMOTOKA MO KaKo#i-mb0 MPHYMHE BOIHHKIA
ownbka, T0 GYHKUMA fopen{) BO3BPAlIAET 3HAYCHNE KOHCTAHTHI
NULL. OTa KOHCTaHTa Takxe onpefeneHa B ¢aine stdio. h. Oumbka
MOXeT BOJHUKHYTb U3-3a OTCYTCTBUSA OTKpbiBaeMore ¢aiina Ha aucke,
HEXBATKHM MeCTa B AHHAMHYecKOol naMaTH u T.1. TlodToMy XenaTens-
HO KOHTPOMHPOBATE TIPaBKMIBHOCTE MPOXOXASHNA TPOLICAYPH OTKDbI-
THH (paitna. PekoMennyeTcs cnenyiommnit cnocod OTKpHTHA:

FILE *fp;

if (fp=fopen("test.dat"™,"r")==NULL

{puts {"He mMory OTKpHTHL &aitn\n"):;

return;

}

B cnyuyae onmOGKH nporpaMMa 3aBepLIHT BBITIONHEHHE ¢ 3aKPHITH-
€M BCEX paHee OTKDBITBIX (haitnos.

3akpuTHe notoka (daiina) ocyiecTenseT PYHKUMA fclose(),
NMPOTOTHN KOTOPO MMECT BHA:

int fclose(FILE *fptr):

3nmech fptr obo3HayaeT HopManbHOE UMA YKA3aTeas Ha 3aKphiBa-
eMulit noToK. MYHKIUUS BO3BpALLACT HONB, €CMH OTEpaLUs 3aKpHITUs
Npolia yenelrHo. Jipyras BeHYHHA 03HAYaeT OLUOKY.

3anuch ¥ YTeHHe CHMBOJIOB. JaTlHCh CHMBOJIOB B NMOTOK MPOH3BO-
InTes PyHKUHEN pute () € MPOTOTHNIOM

int putc{int ch, FILE *fptr};
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Ecny onepalus nmpouria yenewHo, To BO3BPAIlAcTCs 3aNMCaHHblj
cHMBOJ. B cayyae omHOKH BO3BPALIACTCS KOHCTAHTA EOF.

CyYMTBIBAHUE CHMBOJIA U3 TIOTOKA, OTKPHTOrO AIA YTEHHA, MPOH3-
BOOUTCH GYHKUHENR gets () ¢ NMPOTOTHIIOM

int gets(FILE *fptxr):

OyHKUMA BO3BpAlLaeT 3HAYEHHE CYUTLIBaEMOTO U3 daiina cuM-
posa. EcIN noCTHTHYT KOHel ¢aiina, To BO3BpalllaeTCs 3HAYeHHe
EOF. 3aMETHM, 4TQ 3TO MPOHCXOOWT JHILb B PE3YIbTATE YTeHMSA
Konaa EQF.

Hctopruecky cloXnaoch TaK, YTO gets () BO3BPAILAET 3HAYEHMe
Tuna int. To Xe MOXHO ¢Ka3aTh W Npo apryMeHT ch B ONHCAHWH
HYHKIMHU puts (). Henoassyerea xe B 060U cyyanx TOMLKO MIa-
i Gait. TloatoMy oGMeH npu 0GpailieHMH MOXET POMCXOIUTS M ¢
nepeMCcHHBIMH THIA char,

TIpamep 1. CocTaBuM nporpaMMy 3anmcH B daiin cHMBOALKOHK noc-
NeOBAaTENbHOCTH, BBOAWMOI ¢ KIABHATYphI. [1ycTh MPpU3HaKoM 3aBep-
LIeHHA BBOAA OYNET CHMBOJ *.

//3anmuce cuMBONOEB B daitn

$include <stdio.h>

void main ()

{ FILE *fp:
char c;
if{(fp=fopen{"test.dat", "w") }==NULL)
{puts{"He mory oTxpure bdamm!i\n"); return;}
puts ("BeomuTe cHMMBOJIH. [IpM3HakK KoHua - *");
while { (c=getchar ()} !="*")
putcic, fp};
fclose (fp);

}

B pesyabTate Ha Aucke (B Katanore, onpeaenseMoM cucteMoit) Oyaer
co3naH ¢ain ¢ UMeHeM tast.dat, KOTOPBIA 3allOAHNUTCH BBOANMBI-
MH cuMBonaMi. CHMBO * B paiin He 3anmulueTcs.

TIpumep 2. Paijin, coznaHHbIi B pesyabTaTe paGoThl MpeabiayiIcH
MporpaMMBl, TPEOYETCA TIOCACAOBATENBHO MPOYKTATE H COASPKHMOS
BBIBECTH HA DKPaH. -

//dTeHue CUMBOJIOB M=z dalina
#include <stdio.h>
$include <conio.h>
void main{)
{ FILE *fp:
char ¢;
clrscri);
if{(fp=fopen("test.dat","r"})==NULL)
{puts ("He ynanoce OTKPHTH bafn!\n"); return;}
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while( (c=getc(fp)) !|=EQF) putchar(c¢);
fclose (fp);

}

Csf3b Mexay pe3yabTaToM paboThl Mpeabioylieil MporpaMMbl U
IJaHHOH nporpaMMoit ocyuiecTelseTca yeped umd dpuandeckoro daii-
J1a, KOTOpoe B 000MX CJIydaax HOMKHO GHITE OMHMM M TEM Xe.

3anuch M yrenne genuix uHcel. 3aMUCh LeNbIX YMCeN B NOTOK 6e3
NpeoBpasoBaHHs HX B CHMBOJLHYIO (POPMY MPOH3BOAMTCS (PYyHKLWEH
putw () € NPOTOTHIOM

int putw{int, FILE *fptr):

Ecnn onepauys npoia yenellHO, TC BO3BPAILASTCA 3aMNCaHHOE
yHciio. B cmyuae olinbKn BO3BpalliaeTCA KOHCTAHTA EQF.

CuHTHIBAHKE LEAOrO YMCHA H3 MOTOKA, OTKPHITOTO JNA YTEHHS,
MPOU3BOAMTCA DYHKUMEH getw () ¢ TIPOTOTHIIOM

int getw(FILE *fptr);

ODyHKIMA BO3BpPAIAET 3HaYeHNe CYMThIBaeMoro U3 daiina uucna.
Ecnu npounTa KoHel ¢aiina, TO BO3BpalllaeTCA 3HayeHUe EOF.

Ipamep 3. CocTaBuM MporpaMMy, Mo KoTopoit B ¢aiin sanuiuercd
MOCEAOBATENBHOCTD LENHIX HHCEN, BBOAMMBIX ¢ KJIaBHATYPHI, @ 3aTeM
3Ta MOCNEROBATENBHOCTE GYIeT NPOYMTAHA K BeIBAEHA Ha 3KpaH. [lycte
MPU3HAKOM KOH1la BBOJa Oyaer yucno 9999,

//3anmMce M UTeHMe LeJHX uYucen
#include <stdio.h>
#include <conio.h>
void main ()
{FILE *£fp;
int x;
clrscr():
//OTKpHTHE NMOTOKa IJIA BANUCH
if((fp~fopen({"test.dat”, "w"}) )==NULL)
{puts ("OmmBxa OTKPHTMA daina mona szammcu!i\n");
return;
}
puts ("Beomure uucna. [pus”Haxk koHua - 9999%);
scanf ("%d", &x);
while (x!=9999)
{putw(x, fp) ;scanf ("&%d", &x);
}
fclose (fp) ;//3axkpuTue NMOTCOKa B PEXUME BaMMcH
/ /OTKpHTHE NMOTOKA IS YWTEHUA
if((fp=fopen("test.dat™,"r"))==NULL)
fputs ("Ommbra oTkpuTHMA balina mua uTeHmal!\n");
return;

}
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while ( (x=getw (fp) } !=EOF) printf{"\n%d",x);
feclose (£p) ;

}

ITocne 3aBepluennd BeoAa YHCeN B haith ero HeoGXOAMMO 3aKPHITE.
ITpu 3TOM NPOHCXOOHT ¢6poC HAKOMAEHHHIX B Gydepe 3HaueHUit Ha
IHCK. TONLKO NOCHE 3TOTO MOXHO OTKPHBATE Gaiil ansd YTcHUs. YKa-
3aTeb YCTAHABRAHMBAETCH HA Ha4yaio MOTOKA, H JANbHeifllee «TeHHue
GymeT MPOMCXOAMTL OT HaYana Ao KoHua daitna.

3annch B yTenwe GroKoB JaHHMX. CrniennanbHble PYHKIIMKM 0OMeHa
¢ daitnaMu HMeEIOTCd TOABKO AN CUMBONEHOTO H LIEJIOTO THTIOB HaH-
HEIX. B ofLUcM cotydae HCMOIB3YIOTC PYHKIIHH YTEHHA H 3alTHCH Oto-
KOB BaHHBIX. C X MOMOUIBI) MOXHO 3aNUCHBATE B haftn ¥ UMTaTh N3
¢aitna penIeCTBEHHBIE YHCAA, MACCHBEL, CTPOKH, CTPYKTYPEL. [IpH 3TOM,
KaK W Ul paHee pacCMOTpeHHBIX (hyHKIIMil, coxpansaeTcs GpopMa BHYT-
PeHHEro TIPEACTABNEHUA TAHHBIX.

OyHKIIMS 3aTHCH OTOKA JaHHBIX HMEeeT TIPOTOTHN

int fread({void*buf, int bytes, int n, FILE*fptr):
3nech

buf -— YKa3aTcih Ha aapec AaHHBIX, 3aNMHUCHBaeMBX B daitn;

bytes — InauHA B GaliTax omHol eTMHHUH 3amucH (Onoka JaH-
HBIX);

n — YHCHo 610KOB, NepenapaeMbIX B aiin;

fptr — yxasaTelb Ha ITOTOK.

Ecnn 3anmuck BRITIOAHHUAACE ONArONMONYYHO, TO (HYHKUMA BO3Bpa-
LIaeT YHCHIO 3aMHCAHHBIX OJIOKOB (3HAYeHHeE n).

OyuKims YyTeHHa ONoKa JaHHBIX W3 daiifia uMeeT IPOTOTHN

int fwrite({void*buf, int bytes, int n, FILE*fptr);

Ilo aHAMOTHN ¢ NPEAMAYLEHM ONHCAHHEM JIETKO IOHSATb CMBICH
HapaMeTpoB.

Tipumep 4. Cnenyomas nporpaMMa OpraHH3yeT 3anHch OJIOKOM B
daiin cTpoxy {(CHMBONBHOTO MACCHBA), a TAKKe UYTEHHWE H BHIBOI, Ha
JKpaH 3aMHcaHHOH MHpOpManuy.

#include <string.h>
_ #include <stdio.h>
- void main()
{ FILE *stream;
"char msg[]="this is a test";
char buf[20];
if ({stream=fopen {("DUMMY.FIL", "w+")}==NULL)
{ puts{"OumbGxa oTkpurHa dakma\n®);
return;
}
//3ammce cTpoku B daiin
fwrite (msg, strlen{msg)+l, 1, stream);
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//Y¥YcTaHoBka ykazaTenda Ha Havano odalina
fseek{stream, 0, SEEK SET);

//drenre crpokM M3 dalina

fread(buf, strien(msg)+l, 1, stream);
printf ("%s\n", buf):;

fclose(stream);

}

B aT0it nporpaMMe MOTOK OTKPHIBAETCA B peXUMe w+ (CO3AAHKE JUTA
3aNNCH ¢ MOCHCRYIOUIHM YTeHHeM). FloaToMy 3aKphiBaTh (haitn nocne
3anucu He noTpetoraock, HOBEIM 3NeMEHTOM AAHHOI NMPOTPAMMEL 10
CPABHEHUIO C MPEIbLAYIIMMY ARMAETCH HCMONB30BaHHE PYHKUUH yCTa-
HOBKH yKAa3aTess IOTOKA B 3aJaHHYIO Mo3HLMIO, Ee dopMar:

int fseek(yxazaTenr_Ha NOTOK, CMelleHMe,
Ha4Yano_oTCuyera);

Havano omcwema 3apaeTcs 0AHON M3 KOHCTAHT, ONpeleNcHHHX B
taitne stdio.h:

SEEK_SET (uMeeT 3HavyeHue 0) — Hayano daitna;

SEEK_CUR (MMeeT 3HauYcHHE 1) — TeKyliaa nmo3nLmsg;

SEEK_END (MMeeT 3Ha4YeHne 2) — KOHel ¢aiina,

Cmewenue onpenendger yncno GaiiT, HA KOTOpPOe HANO CMECTHThL
yKa3aTellb OTHOCHTENBHO 3aAHHOTO Hayajia oTcyera. CMellleHue Mo~
XeT GHITh KaK MOACXKHTENBHBIM, TAK H OTPHUATE/IbHHM YHcNoM. Oba
napaMeTpa UMeIOT THIT long.

®opmaTueiii 06Men ¢ daitnamu. C noMolsio byHKuun gopmarHoro
BbIBOIA MOXHO (OpPMHPOBATh HA AMCKE TEKCTOBBIH ¢aiin ¢ pesynbra-
TaMH BBIYHCIECHMNA, NMpeICTABIEHHBIMH B CHMBOJIBHOM BiJte. B najib-
HetiteM 3707 (aiin MoXeT ObITE MPOCMOTPEH Ha 2KpaHe, pacneyaTaH
Ha TpPHUHTEpPE, OTPEHAKTHPOBAH ¢ MOMOLIBIO TEKCTOBOTO pelaKTopa.
O6wmit BuR $pyHKUMKM GOPMATHOTO BHIBOAA:

int fprintf(yxkasarens_na_noToxk, ¢$opMarHas CTpPoOKa,
CIMCOK_II@PEeMeHHEX) ;

Hcnonp3oBaBiuasca HaMK paHee QyHKIMSA printf () Ang opra-
HH3ALHK BHIBOAA HA 3KpaH ABIACTCA YaCTHBHIM BapHaHTOM (FyHKIHH
fprintf (). OyHKIHA printf () paboTaer NMIUB CO CTAHAAPTHHM
MOTOKOM stdin, KOTOpEI Beeraa cBA3RBacTCH CHCTeMOI ¢ nucne-
eM. He oyner owumnbxoii, ecamn B nporpaMme BMECTO printf () HamlH-
catb fprintf (stdin,..).

Hpasuna HCMONB3IOBAHNA CNELHMHKATOPOE (POPMATOB NPH 3aMTHCH
B (aiinH Ha JUCKE TOYHO TAKHE X€, KAaK M MpH BEIBOIE Ha 2KpaH (CM.
pasn. 4.4).

Ilpumep §. CoctapMM nporpamMMmy, o KOTOpoH OyZeT pacCunTaHa B
sanucaHa B ¢aiin TaGnMua KBagpaTHHIX KOPHEH s LeABIX YHcen oT |
o 10. Ona KOHTPONA 3Ta Xe TadaHLa BEBOAHTCA HA SKpaH.
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//TadmMua KBampamTHEX KOpHeh
#include <stdio.h>

#include <iostream.h>
$include <math.h>

void main ()

{ FILE *fp:

int x:

fp=fopen ("test.dat", "w");

//BHBODR Ha 3KpaH M B daitn wankm TaSaMUH

printf ("\t TaGnuua kBampaTHHX KopHel\n");

fprintf (fp, "\t TaiMua KBAOpaTHHX KopHei\n");
printf ("\t x\t\tsqrt(x)\n");:

fprintf (fp, "\t x\t\tsqrt(x)\n");

/ /BuuMCeHUe M BHBOE TalNMUE KBAUPATHHX KOpHeH

//Ha sxpaH u B damn

for(x=1; x<=10; x++)

{ printf{"\t%f\t%f\n", float (x),sqrt(float{x)));
fprintf (fp, "\t3L\EtEEN\DN", float (X},
sgrt(float{x}))):

}
fclose (fp);
}

Ecau Tenepb ¢ NOMOWIBIO TEKCTOBOTO PENAKTOpa (HAMPUMEP, BXO-
DSIMIETO B CHUCTEMY TIPOIrPAMMMPOBAHKA) OTKPHTL daltn test.dat,
TO Ha 3KpaHE YBHINM:

Tabnnua KBAUPATHHR KOpHeMN

X sqrt (x)

1.000000 1.000000
2.000000 1.414214
3.000000 1.732051
4.000000 2.0000G00
5.000000 2.236068
6.000000 2.4494920
7.000000 2.645751
8.000000 2.828427
9.000000 3.000000

10.000000 3.162278

Teneps 3TH pe3yNLTaThl MOXHO PAacnedyaTarh, BKAOYHTE B TEKCT
OoTHeTa U T.1,

DopmaTHBIi BBOI H3 TEXCTOBOTO (haitfa ocymecTBaseTcd ¢ MOMO-
welo yHKIMM fscanf (), obwHit hopMaT KOTOPOH RHIMAANT Clie-
JNYIOLIHM 00pa3IoM:

int fscanf (yxazarene_Ha_noTok, ¢opMaTHan _cCTpoka,
COMCOK_ANpecoB_NepeMeHHHX) ;
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HauHoit dyuKumed yRo6HO NMONB3OBATECA B TeX CMy4asX, Koraa
HCXOOHBIE JaHHBIE 3apaHee MOATOTABIHBAIOTCS B TeKCTOBOM daiine.
B cnenyionieM npuMepe MUCIOBHE HAHHBIE M3 ¢aitna test.dat,
MOTYYEHHOTO B PE3yETaTe BEIMOMIHEHUS MPEABInYIIei mporpaMMEl, BBO-
JIATCA B YHCIIOBEIE MACCHBEI X M Y. JIA% KOHTPONI 3HAYCHHH IEMEHTOB
MACCHBOB BHBOASTCA Ha 3KpaH. [IpeIBapHTENIBHO ¢ MOMOILEIO TEKCTOBOIO
pedakTopa B dailinie test.dat yAansiorcs ABE NepBLE CTPOKH € 3aro-
norkaMi. B pesynerate B haiine ocTaHyTes TOJNBKO YHCTA.
TIpumep 6.
//BBoz umcen us daiina
#include <stdioc.h>
#include <iostream.h>
#include <math.h>
void main ()
{ FILE *fp;
int i;
float x[10], v[10];
fp=fopen ("test.dat","r");
for (i=0; i<10; i++)
{ fscanf (fp, "$£3£",&x{i),&y[i]):
printf ("sf s$Ef\n",x[i],v[il);
}
fclose (£p)

Vopaxknenns

1. CocraBUTE miporpaMMy, KoTopasa GopMUpyeT daiin LenbIX Y-
Cel, MOMYyYaeMBIX ¢ MOMOMIBIO AATYMKA CAYYANHBIX YHCEI.

2. CocTaButh mporpaMMy, Kotopas B taitne, cpopMHPOBAHHOM
NporpaMMoit U3 TpeApayllei 3agayn, HAXOAUT HaWGONbIIEe W HaH-
MeHbIIIee 3HAYEHNS,

3, CocraBuTh TiporpaMMy, XoTopas GhopMHpyeT ¢aiin U3 CTPOUHHX
JNaTHHCKNX OYKE, BHIGHpaeMBIX ciydaiHBEIM o6pa3oM.

4. CocTaBHTE [porpaMMy, KoTopas B ¢aline, cchopMHpOBAHHOM NMpo-
TPaMMOit H3 NpeIbAyIIeii 3a0a4u, MOACYHTAET KONHYECTBO OYKB Z.

5. CocTaBuTE NpOTPaMMY, 3aTHCHBAIOLLYIO HA ANCK Tabnuiy Men-
Ienecea.

6. CocTaBHTb MpOrpaMMy, KoTopas B daiine, chopMupoBaHHOM B
pe3ynbTaTe pelISHUA Npenplayitell 3anavyu, 6yneT OTEICKMBATH CBENE~
HUS O 3AHaHHOM XHMHYECKOM SIeMEHTE,

7. CeneHud O AeTajsix, XpaHAIMXCA HA CKIane, CONepXaT clieay-
ouine aTpuGyTHl: Ha3BaHUe, KOJIUYECTBO, CTOMMOCTh OAHON HETANM.
CocTaBHTE NPOTPAMMBL, PELLAIOINEG CACAYIONINE 3aNaYH!

a) 2anoJHUTL aitn ¢ nHdopMaLieil o AeTaNIX Ha cKiane;

6) BEIMHCANTE OOLIYI0 CTOMMOCTD OETANCIH;
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B) BLIRCHHTH, KAKHE ACTATH HMEIOTCH B HanGONbeM KOMTHYECTRE,
KaKHe — B HaMMeHBLIEM;

r) BHBECTH MHPOPMALIMK} O HANTMYKH HA cKAiate Aetanefl JaHHOTO
THNA W UX KONMUYECTBE;

) BHECTH HaMeHeHMs B haitn mocne BLigayu CO CKJaga olpeaeiicH-
HOTO KOJIMYECTBA JaHHOFO BUAa Jetaneil. ECH XaKoH-TO THIT reTaneit
MOJTHOCTLIO BHOPaH co CKNnana, TO YHKUTOXHTD 3al|ch O Heil B daitne,

4.14. O6BbeKTHO-0OPHEHTHPOBAHKOE NporpaMvmupoBanue B Ca++

OcHoBeHBIM oTIHuyeM s3bika Cu++ oT CH gBAsgeTCd HATHYUE B
HEM CpeAcTB OGBhEKTHO-0PUCHTHPOBAHHOTO NporpaMmuposanus (OOIT).
Yacto B mTepatype 361K CH++ OnpefiesiioT HMEHHO KaK S3bIK 00beK-
THO-OPMEHTHPOBAHHOIO NMporpaMMupoBaHug, PaHee B pasa. 3.23 Mu
yxe obcyXaanu ocHOBHbIE MOHATHA 1 npueMb OOTI na npumepe TypGo
TTackana. Jina Cu++ 6azobsuie moHaTHua OOI, ecTecTBeHHO, OCTAIOT-
Cfl TEMM Xe€: 3TO WHKANCYyAsyua, nacaedoeanue N nosumopdusm. Peanu-
3auus OOIT Ha Cu++ Heckonbko Gonee rubkas, ueM B TypGo ITacka-
ne. CylllecTBYIOT ONpeeicHHBIE TePMHHONOTHYeCKKe oTuyus. Tlep-
BOE TAaKOE OTIMYHE 3aKMKOYACTCH B CACAYIOUIEM: BMECTO MOHATHUR
<«OGBEKTHBIN THN JaHHBIX>, TpHMeHaeMoro B Typ6o [Mackane, 8 Cu++
HCTIONB3YETCA MOHATHE «KJIacCs,

Knace — amo cmpyxmypupoeanusiié mun, exaonaiowuli e cebs ¢ Ka-
YECHIGE INCMCHINOE MUNUUPOSAN e Oanbie U QYHKLUY, npUMeHAEMbe
no omuoweHuro Kk amum oaunsiM. TakM 06pa3oM, HHKANCYNSALMs (o6be-
AWHEHHE NMApaMeTpPOBE H METONOB) 3aJi0XeHa B COCTaBE DACMEHTOB
Knacca: THMUSHPOBAHHEIC TAHHBE — 3TO NMAapaMeTpel, 2 METOAE pea-
JIH30BAHEI Yepes PYHKIUH.

Tun «knaccs yCTaAHABIWBACTCH LA o6sexmod. [IpMHATO roBOpHTE:
OJHOTHNHEIE 06BEKTE TIPHHALIEKAT QIHOMY Kiaccy,

CHHTAKCHC OOBABICHUS Klacca NoNoHeH CHHTAKCUCY 0O BABIEHUS
CTPYKTYpEL OGBABAScHHE HAYMHAETCd ¢ KJIOUEBOIO C/IOBa class, 3a
KOTOPBIM CAeIyeT MMA Kiacca. B npocrelieM crydae oOBARMCHHE KI1acca
HMeeT crenylowmit gpopmar:

class mms
{ munl nepemeHHasal
TUNZ nepemeHHas?
public:
dyurumal ;
byHruMAaZ;
b
OcHOBHOE OTAWYHE KNacca OT CTPYKTYP COCTOMT B TOM, UTO BCE
YAEeHb! KNacca Mo YMOMYAHHIO CYUTAKTCA 3aKPHIThIMUA H AOCTYN K HHM
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MOTYT TIOAYYHTE TOMEKO GYHKLMK — YJICHB 3TOTO Xe Knacca. OoHako

um docmyna K 3IeMEHTaM Kinacca MoXeT GEITh H3MEHEH MyTeM €70
ABHOT'0 YKa3aHwA. JU1A 3TOro nepea 3neMeHTaMHE KAacca 3alHChIBACTCS
COOTBCTCTEYIOWIHIA ciendMKaTop AocTyna. CYEeCTBYIOT TPH TaKHX
cnelunduKaTopa:

s private (4acTHBII);

* public (oOueOCTYITHEII);

¢ protected (GammieHHE).

PexuM mocTyna private o603HayaeT, YTO COOTBETCTBYIOWIMIA
AIMEMCHT MOXET UCITONB30BATECA TONLKO MyHKUHAMHE JAHHOTO KTacca.
STOT peXHM JOCTYNa YCTAaHABIUBAETCA MO YMOMYAHHIO. DNEMEHTHI
¢ PeXHMMOM AOCTYNa public HOCTYMHB B APYTHX YacTAX Mporpam-
mbl. O pexXuMe protected Oymer ckazaHo HeMHOro nosxe. Yame
BCETO PEXHM AOCTYNA K JaHHBIM (TIepeMeHHBIM) OBIBaeT private,
a K PyHKuUMAM — public. 3TO oTpaXeHO B TIPUBEICHHOM BBILIE
¢dopmaTe 0OBABACHHKA KiTacca.

B KauecTBe npHMepa pacCMOTPHM OOBABNICHHUE Kitacca OOBIKHOBEH-
HHIX apoOeit (cM. mpumep 3 B pazg. 3.23) ¢ mMeHeM Drob, B XOTOPOM
JHAYEHNE OpoOH OTIPEAENEHO Yepes CTPYKTYPY ABYX HENbIX uncen (uuc-
JNIATEAbL U 3HaAMEHATeNb), 3 K MeTofaM paloThl ¢ Apo0BI0 OTHECEHHL
BBOL JpoOoH — ¢QyHKIMA Vvod; BHYHCICHME Haubonsllero obiero
OENMUTENA YUCANTENA M 3HaMeHareNs — (yHKUMA NOD; coKpalleHUue
JpooU — dyHKUMA Sokyr; BOIBEICHHE APoOH B LIENYIO CTENMeHb — GyH-
KUMst Stepen — Y BRIBOA ApoOH Ha 3KpaH — DyHKUHUA Print. O6BaB-
JeHHE COOTBETCTBYIOIIETO KIacca BHIMIAAUT TaK:

class Drob{
Frac A;
public:
void Vvod(void);
int NOD({void);
void Sokr{void);
void Stepen(int N};
veoid Print (void);
}:

HUmMeercs B BHAY, YTO rMOGaNbHO MO OTHOWEHHIO K 3TOMY KJaccy
o0LABNEeHA CTPYKTYPA ¢ HMMEHEM Frac:

struct Frac{int P; int Q;}:

TakuM o6pa3oM, TATh METOAOB PEATH3OBAHH NATHIO GYHKUHIMH,
KoTophie B OOLABICHHH KITACCA NPeACTARISHE CBOUMU NMPOTOTUMAMH.
Onucanns GyHKUUH ~- WIEHOB K1acca MPOU3BOAMUTCS OTAeAbHO. pu
ITOM HYXHO YKa3bIBaTh, K KAKOMY KJ1acCy TIPUHALICXKUT JaHHAast GyH-
Xupg, JOna 3Toro MCHONMB3YeTCH OMepallMAd NPHHAMIEKHOCTH, 3HaK
Xotopo#t : :. Hanmpumep:

void Drob: :Vvod (void)
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{cout<<"Uucaurens?"; cin>>A.P;
cout<<"3HameHaTenp?"; cin>>A.Q;
}

B oCHOBHOIf YacTH NporpaMMBl (0CHOBHOI QYHKLMK) Knace Drokb
OyneT MoCTABIEH B COOTBETCTBUE OTIPEACACHHEIM NTEPeMEHHBIM B Ka-
yecTBe TUNA. HanpuMep:

Drob ¥:

Tlocne 3Toro nepeMeHHasd Y BOCIIpKHMMAETCS B NIPOIpPaMMe Kak
06BEKT COOTBETCTRYIOWIEro Knacca. JIia oCHOBHOL mporpaMMH OT-
KPBITH TONBKO (BYHKUKK 3TOro o6nexTa. CnegoBareibHo, BO3AEH-
CTBOBAaTh Ha MmapaMeTpH 06beKTa MOXHO TONBKO Yepe3 3TH PYHKLHYK,
AHaNOTHYHO 3IEMEHTAM CTPYKTYPH 00palicHHe K 371eMeHTaM 06beKTa
MPOU3BOAUTCA ¢ NMOMOINBIY COCTABHOTO MMEHH (uepe3 TodKy). Ha-
TpuMep: ¥.Vvod ().

IIpamep 1. Cneayiowtaa nporpaMMa Ha Cu++ ABNAETCA AaHATIOTOM
nporpaMmsl Ha Typ6o IMackane u3 npumMepa 1 B pasa. 3.23.

//B nporpaumme ofDBABJIEH KNACC NPOCTHX Opobed,
//onmncana nepemeHHas 5ToTC KHACCA, BHIONHEHA
/ /o6paboTka nepeMeHHOM
#include <iostream.h>
#include <math.h>
struct Frac{int P; int Q;};
Frac F:
//06maBneHne knacca
clags Drob{
Frac A;
public:
void Vvod(void);
int NOD(wvoid);
void Sokr{void);
void Stepen{int N);
void Print(wvoid);
}:
//OnMcanma QyHKUMIA — YNEHOB Knacca
void Drob::Vvod(veid)
{ cout<<"ducyimrene?"; cin>>A.P;
cout<<"3BrameHarene?"; cin>>A.Q;
}
int Drob::NOD{void)
{ int M,N;
M=abs (A.P); N=A.Q;
while (M!=N)
{ if (M>N)
if (M3N!=0) M=M%N; else M=N;
elsa if (NEM!=0) N=N%M; else N=M;
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}
return M;

}
void Drob::Sokr (void)

{ int X;
X=NODI():
if{A.P!=D)
{ A.P=A.P/X; A.0=R.Q/X;}
else A.0Q=1;
}
void Drob::Stepen{int N)
{ int i;
F.P=F.Q=1;

for(i=1;i<=N;i++)
[ F.P*=A _P; F.Q0*=A.Q;}
}
void Drob::Print (void)
{ cout<<"\n"<<A . P<<"/"<<A . Q<<"\n"; }
//0cHoBHaa (yHxUMA

void main (void)

{ Drob Y; //OBeasneHue obzexra
cout<<"Beomure Opobb!m<<"\n";
Y.Vvod(};

Y.Sokr():

cout<<"IpoBep nocneé cokpamenMda:'<<"\n";
Y.Print(};

Y.Stepen(2);

cout<<"Ipols, BO3BenNeHHad B
KBampar:"<<"\n";
cout<<F,P<<"/"<<F.Q<<"\n";

}

B;msymmameBunmnnenuasmoﬁluxwpmuuslHaaxpamenonywuuz

Beoaure IOpoSe!

Uncamrenes? 6

3HaMeHarene? 15

Ipobe nocne coxpalieHua:

3/5

Ipobe, BO3BEIEeHHAA B KBagpaT:

9/25

Hacnexopanue — gropoe dpyHraMeHTansHoe nousitue QOIT. Mexa-
HU3IM HacleNOBaHUA NO3BOJAeT HOPMHPOBATD MEpPapXHM KIacCOB.
Krnacc-HacneaHHkK nomyuaer ceolicTsa kinacca-npeaxa. Kax u 8 Typbo
TTackane, B Knmacce-HacHAeIHHKE MOTYT OBITh OOBLABNIEHBI HOBHIE NO-
NOIHMTENBHEIC 37IeMEHTHL. DNIEMCHTRI-JaHHBIC JOJDKHD HMETb HMEHA,
OT/IHYHBIE OT HMEH TNPenKa. DNeMeHTH-(DYHKIIKH MOTYT GBITE HOBEIMH
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OTHOCHTENBHO TIPeAKA, HO MOIYT H TIOBTOPHTE UMEHA (PYHKLIMIL CBOMX
npeakos. Kak H B TypGo Hackane, 3meck AeticTBYeT NPpHHLIWTT «CHH3Y
BBEpPX> NpH obpameHn K GYHKOKK: GYHKIINA NOTOMKA NepeKpHBaeT
ONHOHUMEHHYIO GYHKIIHIO CBOETO NMpeaKa.

PopMaT ODBABICHHA KJacca-TIOTOMKa CIESIyIOMmnii:

class MMA_nNOTOMKA: PeXMM ROCTYNa MMA_Npelxa
{HOBEHIE_3NIeMeHTH}

Jng Toro yTo6bl 3NeMEHTRHI-IAHHBIE KNacca-npeaka GuUTH JOCTYT)-
HBI (PYHKLHAM K1acca-MOTOMKA, 5THM IEMEHTaM Io/DKeH OBITh Mo-
CTABNICH B COOTBETCTBHE PEXKMM JOCTYTA protected {(3alMILECHHBIIN),

Ipumep 2. Cnegyioiasn nporpaMma Ha CH++ SBIseTCa aHANOTOM
nporpaMmH Ha Typ6o Ilackane U3 npumepa 2 B pasa. 3.23.

//B nporpamme OOBABNSH MCXOOHENE Kyacc
/ /YeTHPeXYTONEHUKOBE M KIACCH-HaCHeOHUKK
/ /napannenorpammoBs, poMGoB M KBAIpaTOB.
#include <iostream.h>
#include <math.h>
/ /O6wABNelKMe OAS0BON0 KIACCE YWETHPeXYIOJbBHMKOB
class FourAngle
{ protected:
double x1,vyl,x2,y2,x3,y3,x4,vy4,
A,B,C,D,D1,D2,
Alpha,Beta, Gamma, Delta,
P,5;
publiec:
void Init (wvoid});
void Storony(void);
void Diagonali (void);
void Angles (void);
void Perimetr (void);
void Ploshad(void);
void PrintElements (void);
}i
/ /OBBaBNeHMe KJTacCa NapanniefiorpaMMoB — HAacCNeOHMKa
/ /UeTHpe Xy TONBEHUKOR
class Parall: public FourAngle
{public:
void Storony (void);
void Perimetr (void);
void Ploshad(wvoid);
}:
//0CBrapnesne KNacca poMOOBR — HaCReIHMKA
/ /napannenorpaMMoB
clasas Romb: publie Parall

{publiec:
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void Storony (void);
void Perimetr {(void);
}i
//06bapyleHMe KIacca KBAOPATOB ~ HACHEAHMKA DONGOB
class Kvadrat: publie Romb

{ public:
void Angles(wvoid);
void Ploshad(void);

bi

//Onucauma PyHKLMM ~— UJIEHOB KJacca

void FourBAngle::Init (void)

{ cout<<"\n,BeenuTe KOOPHMHATH BepumH: \n";
cin>>x1>>y1>>x2>>y25>>x3>>y3>>x45>>y4;

}

void FourAngle::Storeny(void)

{ A=sqgrt ((x2=-x1) * (x2=-x1)+ (y2=-y1) * (y2~-y1});
Besqrt ( (x3-x2)* (x3-x2) + (y3-y2) * {y3-y2));
C=sqrt ( (x4-x3)* (xd-x3)+(yd-y3} * (yd-y3)}:
Dasqrt ( (x4-x1) * (x4=-x1}+ (y4-y1) * (yd-y1) };

}

vold FouraAngle::Diagonali (void)

{ Dl=sqrt ((x1-x3)* (1-x3)+(yl-y3)}) *(yl-y3)
D2=sqrt { (x2-x4) * (x2-x4) + (y2-y4) * (y2-y4)

}

//®yuxuma Ugol He ARIAETCA WISHOM KaKOTO-IMGO
//xnacca.0Ha BHNOJHAET BCOOMOTATENLHYD POJb LA
//dyuxm Angles. JTa PyHKUMA MOXET HEBABMCHMMEM
//00pasoM MCMONE30BATECS M B OCHOBHOM Nporpadqe A
//onpenenenusa yrioB TPeYrONBHMKE, S3aNaHHOTO INMMHAMM
/ /cTopou
double Ugol (double Aa, double Bb, doubla Cc)
{ double VspCos, VspSin, Pi;
Pi=4*atan(1.0);
VspCos={Aa*Aat+Bb*Bb-Cc*Cc) /2/ha/Bh;
VspSin=sqrt (1-VspCos*VspCos) ;
if (abs (VspCos)>le-T7)
return {atan(VspSin/VspCos)+Pi*(VspCos<0})/
Pi/180;
aelse return 90.0;

)i
)i

}
void FourAngle::Angles {void)
{ Alpha=Ugol(D,A,D2); Beta=Ugocl(A,B,Dl};
Gamma=Ugol (B, C,D2}; Delta=Ugol({(C,D,Dl};
}

void FourAngle::Perimetr {void)
{ P=A+B+C+D; }
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void FourAngle::Ploshad (void)
{ double Perl, Per2;
Perl=(A+D+D2) /2; Per2=(B+C+Dl)/2;
S=sqrt (Perl* (Perl-A) * (Perl-D) * (Perl-D2))+
sqgrt (Per2* (Per2-B) * (Per2~C) * (Per2-D1}));
}
void FourAngle::PrintElements (void)
{ coOut<<"CTOPOHH:\n"<<A<L" "<<BaM "<LC<g™ ©
<<D<<"\n";
cout<<"yYronu: \n"
<<Alpha<<"™ "<<Beta<<" "<<Gamma<<" "
<<Delta<<"\n";
cout<<"llepuMeTp: \n"<<pP<<"\n";
cout<<"[lmomane : \n"<<S<<"\n";
cout<<"IuaroHamm: \n"<<Dl<<" "<<D2<<"\n";
}
void Parall::Storony(void)
{ A=sqrt((x2-x1)* (x2-x1)+(y2-yl) *(y2~yl)):
B=sqrt ( {x3-%2) * {x3-x2) + (y3-y2) * (y3~y2));
C=A; D=B;
}
void Parall::Perimetr (void)
{ P=2*(A+B); }
void Parall::Ploshad{void)
{ double Per;
Per=(A+D+D2) /2;
S=2*sqrt (Per* (Per-A) * (Per-D} * (Per-D2) ) ;
}
void Romb::Storony{veid)
{ A=B=C=D=sqrt ({x2-x1}* (x2-x1)+(y2-yl) * (y2-
yiyy: |}
void Romb::Perimetr (veoid)
{ P=4*a; }
void Kvadrat::Angles {veoid)
{ Alpha=Beta=Gamma=Delta=2%0.0;]}
void Kvadrat::Ploshad (void)
{ s=A*a; }
// OcHoBHas QyHruus. llo KOOpOMHATaM BeplMH KBagpaTa
// BHMMCHAET U BHBOAMT BCE& €D0 NapaMeTpl
void main(void)
{ Kvadrat obj;//O0paBnenme OBBEKTa KNacca «KBagpaT»
obj.Init{);
obj.Storony () ;
obi.Diagonali{);
obj.Angles():
obj.Perimetr();
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obj.Ploshad();
obj.PrintElements({);
}

B pe3yabTaTe BLINOMHEHHS TECTA HA 3KpaHe OyIeT NOMYYeHO:

BeeguTe KOODEMHATH BEepUiMH:
0011201

CTOPOHH :

1.414214 1,.414214 1.414214 1.414214
Yoo

90 90 90 90

NepumerTp:

5.656854

Inomats :

2

InaroRanu:

2 2

KonCTpyKTopht B AecTpYETOpE. CMBICT 2THX MOHATHI aHaNnoTIueH X
cumeicny B TypGo FMackane. OcHOBHOE Ha3SHAYEHHE KOHCTPYKTOPA — HHH-
UHATH3ALHUA MEMEHTOB-aHHLIX 00LEKTa M BhIAg/ICHHE AHHAMITIECKOK
NaMATH NOZ JaHHBIE. KOHCTPYKTOpP CpadaThIBACT NpH BHINIOMHEHWH Olie-
paTopa OMpPERETEHUA THMA <KJ1ace Wi 00vekTas. Jlecrpykrop 0CBoDOX-
HJaeT BHUIENMEHHYIO KOHCTPYKTOPOM IMaMATh IMPH yEaNeHHH o0BEKTa.

O6nacTH NaMATH, 3aHATHE AAHHEIMU 6a30BLIX THMOB, TAKUX, KaK
int, float, double H T.N., BHACAKIOTCA H OCBOOOXIAIOTCH CHCTE-
MO¥i aBTOMATHYECKH W He HYXKIAIOTCR B IIOMOIH KOHCTPYKTOpPA U Jie-
cTpyKropa. MMEHHO 1MO3TOMY B NpOrpaMMax, pacCMOTPEHHBIX B NPH-
Mepax | | 2, KOHCTPYKTOPH M ACCTPYKTOPH! HE OOBARISITACH (CHCTCMA
BCE PABHO COIIALT MX ABTOMATHYCCKM).

KoHcTpykTop # AecTpyKTOp OOBABAAIOTCH KAK WIeHBI-YHKLHHN
xnacca. M KOHCTPYKTOpPA COBMAAAeT ¢ UMeHeM Iutacca. Mimsa aecr-
PYKTOPa HAYWHAETCA C CHMBOJNA ~ (THJIbAA), 33 KOTOPBHIM CERYET HMSA
xmacea.

Ipamep 3. OGLaRiusercs Knace U CTPOKOBBIX 00BCKTOB. B 310M
MpHMEpEe KOHCTPYKTOP C TTOMOIILIO OTEpaTopa new pe3cpBHpPYCT OJI0K
NMaMATH IS yKasaTens stringl. OcBoGoxkaeHHe 3aHATON NaMATH BbI-
HONHACT AECTPYKTOP € MOMOILBIO ONEpaTopa delete.

class string operation
{ char *stringl;
int string_len:

public:

string_operatoin{char*) / /KoHeTpyYKTOP
{ stringl=new char[string_len]);}
~string_operation() / /NecTpyxkTop

{ delete stringl; }
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void input_data(char*);
void output_data{char*);
HH

B ocHoBHo# NporpamMMe FBHORO oGpallleHHS K KOHCTPYKTOPY H He-
CTPYKTOpPY He TpeGyeTcs. OHH BLITONHAIOTCA aBTOMATHYECKH,

TloanMopduaM HOTIYCKAET MCNONB30BaHHE (DYHKLINH C OTHHM M TeM
¥e MMeHeM (a TaKKe onepalHit) NpUMeHHTENLHO K pasHEM Halopam
apTyMeHTOB M OTIepPaHOOB, a4 TAKXKE K Pa3HLIM HX THNaM, B 3aBHCHMO-
CTH OT KOHTeKcTa nporpaMmsl. B Cu++ nomumopdusM peanusoban
YEPE3 MEeXAHUIM REPeSPYIKLL.

BHyTpH Kiacca gonycKaeTcs CYUWIECTBOBaHME HECKONBKMX
YHKUHMIT ¢ ONMHAKORHIM HMEHEM, HO PasNuMalOIMMACA THIAMM
pe3ynpTaToB M Habopamu dopManbHLIX napamerpos. [lpu obcay-
XHBAaHMH obpameHus K Takoi GYHKUWH KOMNUNATOpP BHIOMpaer
TIOAXOOSUIKYA BADHAHT B 3aBHCHMOCTH OT KOJTHYECTBA H TUIIOB ap-
IYMEHTOB.

Tpamep 4. B ciemyioieis mporpaMMe ONpeneiacTcs neperpyKeHHas
GYHKUMS modul () Knacca absolute, KOTopas Bo3ppalliaet abcomor-
HO€ 3Ha9eHHe KaK LENOYHCICHHOrO, TaK U BCLIECTBEHHOTO apTyMEHTa,
B nepeoM ciiyuae NI 3TOro MCNOUIb3yeTcd OubnuoTeyHas dbyHKUMs
abs (), MPUHHMAIOIAST APryMEHT THIA int, BO BTOPOM Clyyae —
fabs (), NIPHHUMAIOLLAA apryMeHT THIA double.

#include <iostream.h>
#include <math.h>
clags absolute
{ public:
int modul (int);
double modul (double) ;
}:
int absolute:: modul (int X)
{ return{abs(X)):; }
double absolute:: modul {double X)
{ return(fabs{X)): }
void main()
{ absolute number:;
cout<<"AGCONPTHOE 3SHaueHMe uucna —765 papHO:"™
<<number.modul {~765) <<endl:
© cOUt<<"ABDCOMOTHOE 3SHaYeHMe HucAa —23.987 pasuo:”
<<number.modul {-23.9287) <<endl;
}

B pesyabTaTe paboThl MporpaMMEl [OIYYHM:

ADconoTHOe SHaveHue uHucya —765 pasHo 765
ABCONWTHOE SHaueHMe YMcya —23.987 paBHo 23,987
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Heperpy3ka onepauwit. ITomimopdiam B Cut+ peanusyeTcs He TONb-
KO Uepe3 MEXaHH3M Neperpy3kH (PYHKLMIA, HO H ‘epe3 NMeperpysky
onepaunit, TIpHMeHHTENLHO K OGBLEKTaM OMNpeleIEeHHOTO KJIAacca MO-
ryT ObITb OMpeleneHs! creHdHYecKHe MPaBWia BEINOMHCHUST HeKo-
ropoi onepanHH. FIpH 3TOM COXpaHAETCA BO3MOXHOCTE €€ TpaIHLIH-
OHHOTO NMPHMEHEHUd B APYTOM KOHTEKCTE.

Jns neperpysku onepauuy NPUMEHHTEIBHO K KJIAcCy B YHCIIO Yne-
HOB KJlacca BOJIKHA OHITh BKITIONEHA CleLHANBHAA PYRKUUA onepayul,
KOTOpad OMNpPEACHseT ACHCTBHA, BHINOJHAEMEBIE TIO 3TOH ONMEpalnHi.
dopmat onpeneneHUS QYHKUMH-OTIEPALHH;

TUI_BO3BPAmLAeMOro_3HadesHMs operator 3Hak onepauuy
(cneundpurauun_napaMeTpoB_onepaumm) {Teno_dyHruMm-—
onepaum}

PaccMOTpHM NMpHMEP MpOrpaMMbl, B KOTOPOH MCTIONB3YIOTCA Ne-
pETPYXEHHBIC ONEpPallHH.

IIpumep 5. Knacc vector onpenenseT TpeXMCPHEI BEKTOp B €BK-
THAOBOM NpOCTpaHCTBe. B 3TOM Knacce GyAyT HCNOJIB30OBATHCA Mepe-
TPYXCHHHE ONEpalHH CHOXeHUS (+) W npucBanBarua (=) Kak omne-
paLMH C TpeXMEPHBIMH BeKTopaMH. CyMMa IBYX BEKTOPOB BBIYHCIA-
¢TCA KaK BCKTOp, KOMIIOHEHTBl KOTOPOTO paBHBI CYMMaM COOTBET-
CTBYIOUIHX KOMITOHEHT caaraeMbix. Onepalnia = BBINOAHACT OKOMITO-
HEHTHOE NPHUCBaHBAHHUE BEKTOPOB.

#include <jiostream.h>
class vector
{ int x,y,z; //KouMnoHeHTH BekTOpa
public:
vector operator+{vecteor t):;
vector operator=({vector t):;
void show(void);
void assign{int mx, int my, int mz);
}
/ /Mieperpy=zka onepaumn +
vector vector::operator+(vector t)
{vector temp;
temp.x=x+t.x;
temp.y=y+t.y;
temp.z=z+t.z;
}
/ /Tleperpysxa onepauym=
vector vector::operator=(vector t)
{ x=t.x; y=t.y; 2z=t.z;
return *this; //Ucnompzoban this {cM. Hmke)
}
void vector::show{wvoid)
{cout<g<xg<, ";
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cout<<y<<™, ";
cout<<x<<in';
}
vold vector::assign{int nx, int my, int mz)
{ x=nx; y=Wy; z=mz;}
//0OcHoBHaa nporpamMa
void main (veid)
{ vector a, b, ¢;
a.assign(l, 2, 3);:
b.assign {10, 10, 10);:
a.show();
b.show{) ;
c=ath;//PaboTanT neperpyxeHHde onepauyu +, =
c.show(};
c=a+bh+c;
c.show;
c=b=a;
c.show;
b.show;
}

B pesyncTare BHITONMHEHKA NPOrPAMMEI HA 3KPaHE MIOXYYHM:

1, 2, 3
10, 10, 10
11, 12, 13
22, 24, 26
1, 2, 3
1, 2, 3

3mech eCcTeCTBEH BOIPOC: MOYeMy OHHApHEIE oTlepalMH-PYHKIHH +
H = HMCIOT B OMMHCAHHH TONMBKO TO ONHOMY aprymeHTy? Heno B ToM,
YTO APYTO¥ apryMeHT BCeraa nepeljaeTes HeSBHO ¢ MCMONL30OBAHHEM
this-ykasatead. OnepaTop temp.x=x+t.X; AHaNOTHYEeH CTPOKE
temp.x=this->x+t.x, T.€. ¥ CCHINAeTCHd HA this->x. 3Mech this ac-
COLIHHpYeTCA ¢ ODBEKTOM, MPSNIIECTBYIOWHM 3HAKY onepaliuu. OGBeKT
CIipaBa OT 3HaKa Onepallii MepeJaeTcst Kak rapaMeTp GyHKIHH.

Ecan ananormvHeIM 00pa3oM ONpeaesiTE YHApPHLIE OMepalHH Kak
GYHKIHH-YIEHE Kiacca, TO M HHMX He TpeGyeTca yKaszaHMsA Mapa-
MeTpa. OOBEKT, K KOTOPOMY OTHOCHTCH ONICPaLIHA, Mepenaerct B PpyH-
KLHMIO HEABHO 4epe3 yKa3aTenab this. Hampumep, nna xnaceca vector
MOXHO A06aBHThH OGBARICHHE YHAPHOH MOCT(hUKCHOH onepalyi ++

vector operator++({veid):;
OnucaHHe 310 PyHKUMHK GYAET cleaylommnmM:

vector vector::operator++{veid)
{ x++;
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yH+;
X++;
return *this;

Vnpaxnenns

1. OnpenenuTh KIACC Line, colepXallHil B KayecTpe Moseil Jad-
HBIX KOOPOHHATH HAYaia H KOHLA JIMHKH, a TAKXKe COACPXalUHi Me-
TOOBI BT UTEHWUA M YCTAHOBKH KOOPAMHAT.

2. Onpenenuth KNacce DAY, colepxallMii B cebe mepeuHCTHMBIH
THI, onpefendiownii aeHp Hedeam (Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, Sunday), a Takke MeTOObI II1 YCTAHOB-
KH, YTEHHA M MOKXa3ad Ha 9KpaHe WHADOPMALHH O TOM, Kakoil AeHb
HEJENTH HAXOAHTCA B AaHHOM o6beKTe. [Ipu BBI30BE M3 O6BCKTA METONA
TOKa3a Ha 3KpaH JO/KHLI BIBOAMTHCH HAZBAHME JIHA HeNeNH K CrpaBKa
o TOM, pabouyMit OH WIH BBIXOTHOM.

3. Onuimnre mo60i 6430BbII H MPOH3BOOHEI OT HETe KJIACCH] TaK,
yToOBI MPH CcpabaTHIPAHWH B HHX KOHCTPYKTOPOB H ACCTPYKTOPOB Ha
3KpaH BHIIABATMChH COOTBETCIBYIOLIME HAmmucH THma «CpaboTan Ta-
Ko#i-TO METOA M3 TAKOTO-TO Khaccas,

4. Onpenemire Knace Integer, XpaHsalii B oNe JAHHBIX LIEIOE YHC-
710. TleperpysuTe OMHOMECTHYIO OTIEpaLldi0 | AU 3TOro Kiracca, BHBOMA-
HIYIO B 3aBUCMMOCTH OT 3HaKa (+ Mnu —) 3Toro uMcna pesynbrar O (o1pu-
UATENBLHBIH) ik 1 (nonoxwrrenbHiit). Tleperpysure Takke ABYXMECTHYIO
Onepatuio + Tax, wrodbl NP CIoXeHHN O0bEKTa C LIC/BIM HHCIOM 3HAYE-
HUS TIONA JAHHBIX YBETHYKBANOCH HA 3TO YHCNIO, @ TIPH CNOXKEHHH 00beK-
Ta ¢ APYTHM ODBEKTOM FTOMO XKe KIAcca Mojle JaHHBIX YMEHBIIAIOCh,

5. Ucnionways cpeactBa OOIT B Cu++, BBIMTONHHTE YIPaKHEHWUA,
TIPHBCIOEHHBIE B KOHUE pa3d. 3,23,

4.15. ®opMaTHpoBaHHbIii BBOA-BLIBOA B Cut++

J\ns opraHnzalliH BBOJA-BEIBOAE B CH++ MOXKHO HCIOABL30BATh
cpenctpa a3bixa CH {conio.h). OgHako B Ch++ CyllecTBYET CTaH-
JapTHast GMGAHMOTEeKa KNaccoB, OPMCHTHPOBAHHAS HA OPTraHM3aLKI0
NOTOKOBOTO BEOAAa-BbIBOAA. Knacchl BBOma-BHBOAA 00pa3yloT Uepap-
XHIO IO IPHHLKNY HACNCIOBAaHKA. BA30OBEIM B 3TOI MepapXHUH SIB-
eTcA KNace ios (HCKIKYCHHE COCTABAAIT JHIULL Ki1accel Oydepu-
3HpOBaHHBIX MOTOKOB), B Kimacce ios o0benMHeHB! 6a30Bbie JaHHHE
M MEeTOOH LIS BBOma-BLIBOJNA. [IpIMEIMH MOTOMKAaMH Kiacca ios
ABASIOTCA KNAacChl istream U ostream. Kiace istream — 3T0 Knace
BXOOHHIX MTOTOKOB; ostream — KNACC BEIXOOHBIX MOTOKOB. IToToM-
KOM 3THX IBYX KJIacCOB fABASIETCH iostream — Knacce ABYHalpas-
JIEHHBIX TIOTOKOB BBOAA-BHBOAA. C 3THM KNACCOM MH YK€ MHOTO pa3
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HMeJIH JeNo, MOAKMIONAg €ro K nporpaMMaM ¢ NMOMOILBIO TONOBHO-
10 daitna iostream.h.

OQO0BeKT cout IMPHHAINEXHUT K KIACCY ostream W NMpPencTARISeT
coGoii noTok BEIBOAA, CBA3AHHLIN ¢ AHcIUTeeM. O6LEKT cin MpHHax-
JEXKUT KAACCY istream U ABASETCA NOTOKOM BBOIA, CBA3aHHBIM ¢
KapHaTypoil. 00a 3T 00beKTa HacNeAyIOTCA KNACCOM iostream.

3HaK << 0BO3HAMAET NEPETPYXKEHHYKD ONEPaLNI0 BCTAaBKH CHMBO-
JIOB B TTOTOK BEIBOJA cout, a >> — 3HAaK ONEpaLly H3BIeYeHHS M3
NOTOKA BBOJA cin.

Jns opranusauum HopMaTHpOBAHHOIO MTOTOKOBOTO BBOJA-BEIBOIA
B Cu++ CyImeCTRYIOT IBa CPEICTBA!

¢ MPpUMeHeHHe PYHKUHA-WICHOB KJTacca ios [UIA ynpaBneHHs dna-
TaMu dopMaTUpOBAHUSA;

* NIpuMeHeHNe GYHKUHH-MAHUITY S TOPOB.

Yapasneune gaaramu popmaTaporanns. Onaru GopMaTHPOBAHKST —
JBOMYHBIE KOOH, YIpAapnawinue ¢opMaToM BEBOAUMHX 3HaveHuil. B
3aronopouHoM daiie iostream. h ONpeaesiCHO cCleayIolIce MTEpednc-
JieHHe, 3amapilee ¢narn GopMaTHPOBAHNA:

enum{

skipws = 0x0001 orOpacueatyve npoGesnoe

left = 0x0002 swpaBHMEBaHME NO JEBOMY Kpam
nons

right = (0x0004 BHpaBHMBaHMe O NpasoMy Kpap
noxus

internal = 0x0008 sanonueHMe NYCTHX NO3MUMIA

dec = (x0010 BHODaua B JeCATUYHOM BUIe

oct = 0x0020 BHDaua B BOCBMEPHMUYHOM BHUAES

hex = (x0040 BHpava B WMEeCTHAOUATEPWYHOM BHUOE

showbase = 0x0080 BHnawa OQOCHOBaHMA CHCT.
CYMCIIeHMA

showpoint = 0x0100 Bumnawa nNOSBMUMM TOYKM

uppercase = 0x0200 Bumaua B dopmarTe xXX.xxxx Exx

showpos = (x0400 punava 3HaKa y NOJOXKMUT. UMCIA

scientific = 0x0800 pumava B dopme ¢ miapaiom.
TOWKOH

fixed = 0x1000 pmmada B dopme c dukcMp. ToOuKof

unibuf = 0x2000 ynyumedHHasa BHOaya

stdio = 0x4000 ocBoBoxgeHMe NOTOKA

}:

(DakTHYeCKH B 3TOM CMHCKE COMEPXKATCA MMEHa KOHCTAHT, Onpe-
Jensiolme Guiaru COOTBeTCTBYIOIMX HasHaveHHA. Kony dopmara co-
OTBETCTBYCT UL THN long.

HMameHnTs coctostne draroe ¢popMara MOXKHO ¢ MOMOLIBI PYHK-
UHK-YieHa KJacca ios, UMEIOWEH MpOTOTHN

long setf{long flags)
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Hanpumep, YTOGH YCTaHOBHUTBH {1ar showbase B aKTHBHBI pe-
KM (BKIIOYUTH) MPHMEHUTENBHO K CTAHOAPTHOMY MOTOKY BHEOIA
cout, UCTIONB3IYETCA OMEpaTop

cout.setf(ios::showbase);

JIinA ycTaHOBKH (MJ1aroB MOXHO HCTONB30BAaTh MOGHTOBLIE ONepa-
. Hampumep:

cout.setf(ios::leftiios: thex):

B peayabTaTe BKIIOYATCA ONHOBPEMEHHO (JlaTH, YITPABASIOLIHE
BHPABHUBAHHEM MO NICBOMY Kpalo M BHBOAOM LIEAILIX 3HAUYEHMIH B IlTe-
CTHAMIATEPUUHOH cUcTeME.

JIng BEKMOUeHHa UCTIONB3YeTCs GYHKUUA

unsetf (long flags):

HanpuMep, m1d oTMEHB BHIBOZA OCHOBAHUS CHCTEMBl CHHCIICHHS
HCTONB3YETCA ONeparop:

cout.unsetf(ios: :showbase);

BorT elte HeKoTOpble GYHKUMM-UNIEHDBI KNAcCa ios:

long flags {void) — BO3BpAalAeT TEKYIIee COCTOAHHE (HNATOB;

int width(int len) — BO3BpallatT TEKVIUYIO INHPHHY NMOAA
BHIBCJA W YCTaHaBNWBaeT 3HaY€HHE LITHPHHH, PABHOE len;

char £ill (char ch) — BO3BpPALIAET TEKVIUMIT CHMBON 3aITONHE-
HHUSA ¥ YCTAHARIUBAET HOBHIY CHMBON 3alofIHEHUA ch;

int precision{int num} — BO3BpalllacT TEKYILEE YHCIIO ACCA-
THYHEIX 3HAKOB MOCKE TOYKY M YCTAHABIUBAET 3HAYEHHE ITOTO nmapa-
METpa paBHBIM num.

Ilpnmep 1. Cnenyiolias nmporpaMMa WLIIOCTPHDYET TIpHMeHeHHe
PaccMOTPEHHOTO cnocoba yIpaBieHHd (POPMAaTHBIM BbIBONOM,

#include <iostream.h>

void main (void)

{

long £f1;

fl=cout.flags(};

cout<<"McxoOoHoe COCTOAHMe &naros:"<<fl<<"\n";
//BHBeneTca ueynoe umMcno — Koo bnaros,
//yCTAHOBNEHHEX MO YMOJIYAHMD
cout.set (ios::shoupos);

cout.set (ios::scientific);
cout<<123<<" "<<1.2345678<<"\n";

/ /Busenercsa;

//+123 +1,23456e+00
cout.set(ios::hex|ios::showbase);
cout.unsetf (ios: :showpos);
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cout.width(15);

cout.precision(10);

cout<<123<<™ "<<123.456<<" "1.2345678<<"\n";
//BuBenercsa:

//0x7B 1.23456e+02 1.2345678e+00

cout<<"Hopoe cocTosHMe Qraros:"<<cout.flags()
<<"\n";

//BuBenmerca:

//HoBoe cocrosaumre pnaros:0x28C1
cout.flags{fl);//Bo3ppaT K MCXOOHOMY COCTOAHMID
cout<<"llocne BOCCTAHOBJIEHMA MCXORHHX ¢uarom:\n";
cout<<123<<" "<<123,456<<1,2345678<<"\n";
//Busenercs:

//Tlocte BOCCTAHOBNEHMA MCXOHHEIX aros:

/7123 123.456 1.234567

}

Hcnoanzosanne ManumyasTopos. Ina ynmparmesus dopmaTamu 1mo-
TOKOBOTO BREIBOAA MOXHO MCIONB30BATh CNELHANBHBIE (YHKIHH, HA-
apiBaeMBIc MaHHITyIATOpaMH. JocTyn B nporpaMMe K CTAHHAPTHBIM
MaHUITYISTOPAM MOXHO IOJNYYHTb, MOAKMOYHE aiin iomanip.h.
CnucoK CTaHAAPTHHX MAHHITYIATOPOB:

dec Hecaruynsiii GopMar

endl BriBoA "\n" H OCBOGOXMEHHE
6ydepa

ends BrbBon NULL

flush OcBoGOAMTD IIOTOK

hex IHecTHanmaTepuyHEIE GopMar
yucna

resetiosflags(long £) OTKMOYHTD (pnary,
onpencneHHue f

setbase (int base) YCTaHOBHTD OCHOBARHE CUCTEMEL
CUHCIICHHA

setfill (char ch) YCTaHOBUTL CHMBOJN 3aNTOITHENHA

setiosflags (long f) BrmoyuTe dnary, ykasaqHme £

setprecision{int p) ¥YcraHoBuTh p LMD B ApobHoli
YaCTH

setw(int w) YCTaHOBUTD WHPHHY TONSA
BHUIAYH

ws PexxuM mpormycka cHMBOJIOR
npobcna

ITpumep 2. B cnenyouieil nmporpaMMe BIMHUCASIETCS M BHIBOAXTCS HA
3KpaH TabnMia 3HadYeHHiT GYHKIMIE sinx ¥ cOSx Ha » Iarax B MHTepBa-
ae ot 0 go p. Ins dopMaTRpoBaHus TaGMHIE! PE2YIBTaTOE WCTIOAR3Y-
JOTCH MAHHITYIATOPEI.
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#include <iostream.h>
#include <math.h>
#include <iomanip.h>
void main ()
{ double a,b,x;
int n=20;
a=0; b=4*atan({l.);
cout<<™ x sin(x} cos (x) "<<endl;
cout€<?’ = = = — = = & - - - . - aEm .- - - ==~
- "<<endl;
for (x=a; x<=b; x=x+(b—a) /n}
cout<<setprecision(4)<<setw{l0}<<x<<" 1
<<setprecision{4}<<setw(10)<<sin (x)<<" "
<<setprecision({4)<<setw{l0)}<<cos (x)<<endl;
}

HavanbHas yacTh Tabnuiue, smBofuMoit Mo 3T0# NporpaMme,
HMCET BHA!

'S sin{x) cos (X}

0 1] i
0.1571 0.1564 0.9877
0.3142 0.309 0.9511
0.4712 0.454 0.891
0.6283 0.5878 0.809
0.7854 0.7071 0.7071

Ton kaxace yeno Beeaserca 1o 10 nosuimit Ha akpane. [To ymon-
YAHHIO YHCAO 3aHUMAET KpaitHIoI0 TIpaByld TIO3IULIHIO B OTBEAEHHOM
Tion Hero roie. OcTapluMecs ¢/ieBa MO3HLIMH 3aHKMAET CHMBOJI-3aTION-
HUTEAD. 10 YMOAYAHHIO CHMBOJIOM-3ANOMTHUTENEM SBASeTCa npobert,
OaHako ¢ MOMOLLBIO MAHUITYIATOPA set£111 {) ero MOXHO 3aMEHUTh,
Ecnu B kpalfHMX MpaBbiX TMO3ULIHAX OKa3bIBAIOTCS HYIM, TO OHU HE
BBIBOIATCS, JleficTRIHe MAHHITY/IATOPA PACTIPOCTPAHACTCH TOMBKO HA 3HA-
YeHMe, HEMOCPEACTBEHHO CIeMyIOLIESs 33 HUM B TIOTOKE BRIBOIA.



TVIABA 5. METOABI ITOCTPOEHUSA ANTOPUTMOB

5.1. OcHoBubIE OHATHA CTPYKTYPHONO NPOrPaMMHPOBAHHSA

Ipotno yxe Gonee nonypeka co BpeMeHH NOABNEHNA nepBoii 3BM.
Bce 53T0 Bpemsi BHUHCAHTENBHAA TEXHHKA OYpHO pa3BUBaNack. MeHs-
Jnack neMmeHTHas Gasza DBM, pociu OGeicTpoacitcTeue, 0bbeM nams-
TH, MEHALTUCH CPEOCTBA B3aMMOMEHCTBUS YeNoBeKa ¢ MalHOM. Be-
3YCNOBHO, 9TH U3MCHEHHA CKa3bIBANHCh CAMBM HENOCPSICTBEHHBIM
obpasoM Ha pabore nmporpaMMucTa, OnpenejieHHB OGUIENPUHATHIH
cnocob MpOM3BOACTBA 4ero-nnbo (B JaHHOM Chlyqyae — NpPOTPaMM)
HA3BIBAIOT TeXHONMOTHe, Hanee Mb1 GyiemM rOBOPUTD O mexHoAo2uY npo-
ZPAMMUPOBAHUR, )

Ha nepBrix 9BM c¢ «tecHOil» MaMATBIO H HEGOABLINM GHCTpOIEii-
CTBUEM OCHOBHGLIM NMOKA3aTeNieM KayecTpa NporpaMMul GU1a ee 3Ko-
HOMWYHOCTD 1O 3aHNMaeMoOM NaMsATH K BpeMelin cyeTa. Yem nporpam-
Ma MoNyYanachk KOpoye, TeM Kiacc MpOTPaMMMCTa CYHTANCA Bhlle,
Takoe cokpatieHue NpOrpaMMBl HacTO JABaNOCh GOMBUIMMH YCHINS -
MH. MHoraa nporpamMma noAyqHanach HaCTONBKO «XHTpoit», UTO MOTAa
«TIEPEXUTPHTH> CaMOTro asTOpa. Bo3ppallasch yepes HEKOTOPOE BpeMS
K COOCTBeHHOI TporpaMMe, Xenasg 4To-TO U3MEHWTH, NPOTPAMMHCT
MO 3anyTaThes B HE, 3a0BIB CBOIO «[EHHANBHYIO WACIOY,

Tak Kak BepOATHOCTb BBIXOAA M3 CTPOA CAOXKHOTO TEXHHYECKOro
YyCTpoiCTBA GONBIIE, YEM TPOCTOTO, OMEHb CAOXHBIN ANTOPHTM BCe-
ria YBEHYMUBACT BEPOSATHOCTb OLIMOKH B NIPOrpaMMe,

B nponecce N3roTOBNEHUs NPOrpaMMHONO NPOAYKTA MPOTPaMMUCT
IOJDKEH TMPONTH ofNpeneieHHbIe 3Tambl.

L 4

TpoeXTHpOBaHKUe Konuposanue Ornagka

h

Ha craauu npoeKTHPOBAHMS CTPOMTCA aNrOopHTM Oyayuiei npo-
rpaMMH, HanpuMep, B BUae Grok-cxembl. KoaupoBaHue — 3TO CO-
CTaBNEHWE TeKCTa NPOrpaMMEl Ha S3BIKE NporpaMMUpoBaHus. OTnanka
OCYLIECTBASALTCA ¢ MOMOILLIO TECTOB, T.€. MPOTpaMMa BHIOMAHSAETCH
¢ HEeKOTOPSIM 3apaHee NMPOAYMaHHBIM HaGOPOM HCXOOHBIX JaHHHX,
JNg KOTOPOTrO M3BECTEH pe3ynbTaT. YeM cloXHee nporpaMma, TeM
Gonblee THCHO TeCTOR TpebyeTca A ee MpoBepkH. QUeHb «XHTPYIO»
nporpaMMy TPYAHO MPOTECTUPOBATE HCUEpIBIBalOLAM 06pa3oM. Bee-
roa eCrh LAaHC, YTO KAaKOH-TO «NOOBOJHBI KaMeHb» OCTaNCs Hes3a-
MEYESHHBIM.
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C poctoM maMaATH M 6eicTpoaeitcTBHa DBM, ¢ cOBeplle HCTBOBa-
HUEM HA3HIKOB MPOTPAMMUPOBAHUA W TPAHCAATOPOS € 3TUX AIHKOB
rpobaemMa SKOHOMHYHOCTH TIPOTrpaMMbI CTAHOBHTCA MeHee ocTpol. Bee
fonee BAXHON XaueCTREHHOH XapaKTepHUCTHKOM nporpaMM CTAHOBHT-
¢ X NPOCTOTA, HArMSAHOCTh, HAAEXHOCTh, C MOABICHHEM MALLMH
TPETLETO MOKONEHUS 3TH KAYeCTBA CTANH OCHOBHBIMH.

B koHue 60-x — Havyase 70-x IT. XX cTONCTHSA BhIpabaThiBaeTCs ANC-
HUTUIKMHA, KOTOpas NOoNy4Ynia Ha3BaHHe CTPYKTYPHOTO MPOrpaMMHpo-
panud. Ee nodgeicHue ¥ pa3BUTHE CBA3aHH ¢ HMeHaMH 3, B, Jleiker-
poi, X.JA. Munca, JI. E. KHyta W Apyrux yyeHbIX, CTPYKTypHOE Npo-
'PAMMUPOBAHHC A0 HACTOALIETO BPEMEHU OCTaeTCd OCHOBOI
TEXHOJOTHH nporpaMMupoBaHns. CoGmogcHHe ¢ro NpYHUMNOB No-
3BOJIAACT TIPOrPaMMHCTY GHICTPO HAYUMTBCA MUCATH ACHbIE, Ge3omm-
6oq1Ible, HATEKHBIC TIPOrPaMMBI.

B ocHOBE CTPYKTYDPHOT'O NPOTPAMMHPOBAHNA JIEKHUT TEOpeMa, Ko-
Topast GbL1a CTPOrO ZOKA3aHa B TEOPHHW NporpaMMiuposaHua. CyTh ee
B TOM, UTO aA20puUmM 043 petienus noboli A02uueckol 3a0a4i MONCHO
COCMABUMbE MOALKO U3 CMpYKmyp «caedoeanue, aemenenue, yuxay. Ux
HAa3BIBAKOT 6a30BHIMU ANTOPHTMHUYECKHMH CTpyKTYpaMH. M3 npennt-
AYLINX Pa3meioB yueOHUKA BB YXKe 3HAKOMBI ¢ 3THMH CTPYKTYPaMH.
IMo cyTH mena, MBI M paHblIe BO BCEX PACCMATPHBAEMEIX TIpHMeEpax
ApoTpaMM NPHUESPXUBATUCE MPHHUUITOB CTPYKTYPHOTO MPOrpaMMH-
poBaHuA,

Caedosgnue — 3T0 MUHENHAR NOCNeOBATELHOCTD ASHCTBHI:

—pt Cepust 1 Cephn 2 |—» —| Cepust Ni—»

b

Kaxnaptit 610k MoxeT conepxarh B cebe Kak mpocTyio KOMaHay,
TaK M CAOXHYIO CTPYKTYPY, HO 0GA3aTeNLHO AOMXEH HMETH OXWH
BXOI ¥ OJWH BHIXO.

Bemenenue — anropurMueckast ANbTEPHATHBA. YNpanieHHe Ne-
penaercs OQHOMY H3 ABYX G/0KOB B 3aBUCHMOCTH OT MCTHHHOCTH
WJIH TOXHOCTH YCJIOBHA, 3aTeM NPOMCXOAMT BHIXOA Ha obulee npo-
AO/KEHHE:

ecnu ycnosue
TO cepua 1
uHaue@ cepusg 2
xB

Cepus 1 Cepun 2
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HenonHaqa ¢opMa BETRIICHAS AMEET MECTO, KOIIA HA BEYBH <HET»
nycTo:

ecn YyCcnopHe

_Da * Her ro cepua 1
Mnaue

¥ x=
Cepnn 1
]

1uxa — NoBTOpEHNE HEKOTOPOH IPYNITH JeHCTBHI MO YCIOBHIO.
PaznnualoTca ABa THMA UMKAA. TIepBHIT — LWKA ¢ NMpedyclioBHeM
(uMkn-moKa):

noxXa yCcIoRue

_ Her IOBTOPATH
CIOBHE an

cepus
xu

Ha
—

IToka ycmoBHE MCTHHHO, BHIIONHACTCA CepHs, 00pa3yicllas Telo
HUKNA.

Bropo#t THI UHKINYECKOH CTPYKTYPH — HHKA ¢ HOCTYCIOBHCM
(MKIT-10):

NORTOPATE
cepua
A0 yCnoBue

3meck Teno UHKIA NpelNleCTRYET YCJIOBHIO MHKIA. Tello LMK Tio-
BTOPfET CBOE BHIMONHERHE, €CHIH YCAOBUE JIOXKHO. TIoBTOpeHUEe KOH-
Yyaercd, KOrAa YCOBHE CTAHET NCTHHHBIM,

TeoperTnuecki HeOOXOMUMBIM H AOCTATOYHHM ARISSTCA JIHIID TTep-
BHH THI LHKNA — LUK ¢ NpeAycnoBreM. JTioGoil LIMKAWYecKmit anro-
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PUTM MOXHO TOCTPOHTD ¢ €ro NOMOIIBI. 310 Oonec 0O BapHaHT
LHKNA, YeM UHKI-10. B caMoM nene, Teno LKKNa-1o XoTs GH OAWH pas
00a3aTeIbHO BBIMONHHTCA, TaK KaK MpPOBepKa YCAOBWA MMPOHCXOIHT
Mocie 3aBepLICHHS ero BHIMIHCHHS. A N UMKIA-NOKA BO3IMOXeEH
TaKoit BAPHAHT, KOTAA TGO LKKIA HEe BHINQIHHTCA HU pasy. ITostomy
B 110O0M A3BIKE NPOrPaMMHPOBAHHA MOXHO OBLN0 OBl OTPaHUYHTECA
TONBKO LIMKIOM-TIOKA, QIHAKO B pAAC cAy4ack MPUMEHEHHE UHKIA-A0
OKa3keigaeTcsl Gosiee YHOOHBIM, H MOSTOMY OH UCNONL3YETCA.

HHoTaa B IMTEpaTYpe CTPYKTYPHOE NpOrpaMMHUPOBAHHE HA3BLIBAKDT
nporpaMMupoBaHieM 6e3 GOTO. HeflcTBHTENbHO, IPH TAKOM TIOAXONE
HeT MecTa Ge3yclOBHOMY nepexofy. HeonpapaaHHOe UCNOAB30BAHNE
B MPOTPaMMax oepaTopa GOTO JMILALT ¢¢ CTPYKTYPHOCTH, 4 3HAYNT,
BCEX CBS3AHHBIX ¢ 3THM TIOJOXWTENbHBIX CBOMCTB: Mpo3padHOCTH H
HAZCKHOCTH ANrOpUTMa. XOTA BO BCCX MPOLEIYPHBIX A3LIKAaX NMPOrpamM-
MHPOBaHHA 3TOT OMEPATOp [IPHCYTCTRYET, OQHAKO, NpHICPXHBasACh
CTPYKTYPHOTO TOIXOHa, €0 YIOTpeONeHUA cacayeT N3berate.

CIOXHEBIA anTOpNTM COCTOMT H3 COSANHEHHBIX MeXay coboii 6azo-
BBIX CTPYKTYP. COCAUHATECA 3TH CTPYKTYPbl MOTYT ABYMS clocobaMu:
nocnedosameniiM U GAONCEHHEM. DTa CUTYAUUs aHAIOTHYHA TOMY,
470 MBI HabMmiogaeM B /EKTPOTEXHUKE, re Ai06asa CKONb YTOAHO CIOK-
Has 3NEKTPHYECKanA Lenb MoXeT OBITh passioKCHA Ha NocneaoBaTeb-
HO H Napa/IENbHO COCAMHEHHBIC Y4aCcTKH.

BnoxeHHEIE aNTOPUTMHYECKHE CTPYKTYPbl He ABAAIOTCA AHANOTOM
MApAUIENBHO COEAMHEHHLIX NMPOBOAHUKOB. 3ech GONbILE NOAXOAUT AHA-
JIOTHA ¢ MaTpeIKaMH, NOMEIICHHHME ApyT B Apyra. Ecau 6nok, co-
CTABNAKIIAA TENO LHKIA, caM SIRIACTCA UMKITHYCCKOW CTPYKTVDOIl,
TO, 3HAYHT, HMEIOT MECTO BIOXEHHBIC LHKIH. B cBOWO o4Ycpenn, BHYT-
PEeHHHI LMK MOXET HMETh BHYTPH cebs el1ie OOHH LMKN | T.A. B cBa3n
€ 3TUM BBONUTCS NMPENCTARICHUE O 2yfuse eaoxcerrocmu UAKNOB. Toy-
HO TaK Xe H BETBACHUA MOTYT OBITE BROXSHHBIMU IPYT B APYra.

CrpykTYpHBI#i NToAxon TpebyeT cobmoaeHus cTaHIapTa 8 U306~
paxXeHHMN GJOK-CXeM anrOpuTMOB. YepTUTh X HYXKHO TaK, KaK 3TO
JAenanoch BO BCeX MPUBCICHHBIX MpuMepax. Kaxaas 6a3osas cTpyk-
TYpa IOMXKHA MMETh OAWH BXOA H OfuWH BHXxoA. HectaHaapTHO 1306-
paXeHHaA BNOK-CXeMa TUIOXO YHTAETCH, TepIACTCd HATNANHOCT an-
TOpHTMA. BOT HECKONBKO NMPUMEPOB CTPYKTYPHBIX GIOK-CXEM anro-
pHTMOB (pHc. 47).

Takue GnoK-cxeMBI IETKO YKTAKTCH, X CTPYKTYPa XOpOImo BOCIIpH-
HHMaeTes 3pUTeNpHO. CTPYKTYpE KaXIoTo airopuTMa MOXHO JaTh Ha-
3BaHHE. Y NMPHUBEIEHHBIX HA pHC. 47 G/I0K-CXeM ClleayloliHe Ha3BaHUS:

1. BrnoxeHHBIe BeTENEHUA. [ N1yOHHA BAOXEHHOCTH paBHa CIMHHLE.

2. HMka ¢ BIOXKEHHBIM BETBIICHHEM.

3. BnoxeHHBE LHKIBI-NOKA, IMyGrHa BIOKEHHOCTH — €MHHHIA,

4. BeTBacHHE ¢ BNIOXCHHOR MOCNenoBaTeNBHOCTRIO BETBICHHI Ha
MONOXHUTENBHONH BETBR U C BJIOXKCHHBIM LIHKNOM-NOKAa HA OTpHIa-
TeNLHON BETBHU,
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Her

Puc. 47
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5. CnenopaHHe BETBICHHA M BTHKNA-H0.

6. BnoxeHHHEe UMKIH. BHEIIHHI — IIHK/I-TIOKA, BHYTPEHHHHE —
LIHKII-Z0.

Hapsany ¢ 6noK-cxeMaMH A4 ONMKCAHAA ATOPUTMOB JaCTO HCTIONE-
3YIOTCSA NMCEBAOKONH. YYeOHBIH aNITOPHTMHYECKUH A3BIK IHKONBHOMN HH-
($OPMATHKH ABNAETCA TTPUMEPOM TAKOTO NICEBNOKONA, YueOHslit A —
CTPYKTYPHEIl NCeBIOKOA. B HeM BOOGILC OTCYTCTBYET GE3YCIOBHBIN
nepexon. O6yueHne COCTABNCHHIO ANTOPUTMOB HAa 3TOM A3BIKE CIIO-
CcOBCTBYET «CTPYKTYPHOMY BOCITHMTAHMIO» IPOTPAMMHCTA.

SA3pkn nporpaMMmupoBaHia Ilackanh ¥ Cu HA3BEIBAKT ASBIKAMH
CTPYKTYPHOTO NpOrpaMMupoBaHHus. B HUX ecTh nce HEOGXOmHMEIE YIT-
PaBJAOLINE KOHCTPYKUMK MIA CTPYKTYPHOTO TNOCTPOEHHWA TPOrpaM-
MH. HarnsagHocTh TakoMy MOCTPOSHHIO MPHAAET CTPYKTYPH3ALUA
BHELIHEr0 BHAA TEKCTAa MporpaMMel, OCHOBHON HCTIONB3YeMBI s
3TOrO NPHEM -~ CABUTH CTPOK, KOTOPHE AOIKHBI TIOAYHHATBCA CIIe-
LYIOUUM TIpaBriaM:

* KOHCTPYKLIMHY OJHOTO YPOBHA BIOXKEHHOCTH 3aIMMCHIBAIOTCA Ha Of-
HOM BEPTHKANEHOM YPOBHE (HAYMHAIOTCA ¢ OIHOH MOSHLHH B CTPOKE);

& BJIOKEHHAA KOHCTPYKLIHA 3alHCLIBASTCA CMELICHHOM Mo CTpOKe
Ha HECKONBLKO MO3WLHI BIIPABO OTHOCHTENBHO BHELUHEH IS Hee -
KOHCTPYKLHH.

JIa1s1 ipHBEIEHHBIX BhIIE GIOK-CXEM CTPYKTYpPa TEKCTa NMpOrpaMMEel
Ha [Tackane nomxHa GHTB CIEAYIOLISH:

1. 2.
if <Ul> while <Ul> do
then if <U2> if <u2>»
then <Cl> then <Cl>
else if <U2> else <C2>
then <C2>
else <C3>
3. 4,
while <Ul> do if <01>
while <U2> do then begin if <U02>
<Cl> then <C1>
else <C2>;
if<U3>
then <C3>
else <C4>
end
else while <U4> do
<C5>
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5. 6.
if <01> while <U1> do
then <Cl> repeat
else <C2>; <Cl>
repeat : until <U2>»
c3
until <U2>

CrpyKkTypHas METOOMKA ArOpHTMH3ALMH — 3TO HE TONbKO ¢opma
OTHCAHHS AITOPHTMA, HO ITO €IIE H CHOCcOD MbWACKUR NPOeDaAMMUCTG.
Cosgasas aIMOPHTM, HYXKHO CTPEMHTBECA COCTABIATEL €10 H3 CTAHIAPT-
HBIX CTPYKTYp. ECK HCmosb30BaTh CTPOHTENBHYIO AHATOIMHI0, MOXHO
CKa3aTb, 9TO CTPYKTYPHASI METONMKA MOCTPOSHHS ajiTOpHTMa momobHa
cbopke 30aHKA U3 CTAHJADPTHBIX CEKUMHE B OTIMYHE OT CKNAAbIBAHKA 11O
KHPITHYHKY,

Elle OIHNM BAOXKHEfUIMM TEXHONOTHYECKHM TMPHEMOM CTPYKTYp-
HOTO TIPOrPAMMMPOBAHUA SIBJIRETCH OeKOMNO3ULUR peuigemold 3a0aywu
Ha nodzadawu — Gonee NMPOCTHIE ¢ TOYKH 3pEHHA NPOTpaMMUpPOBAHUA
YacTH UCXOMHOM 3aayd. AJITOPHTMBI peLI¢HHS TaKHX NOA33/a4 Ha3bI-
BAIOTCA GCHOMOZQMenbisimy arzopummamu. B CBA3K ¢ 3THM BO3MOXHH
ABa TIYTH B MOCTPOCHUH ANTOPHTMa:

® «CBEpXY BHH3»! CHaYaja CTPOMTCA OCHOBHOW aJTOpPUTM, 3aTeM
BCMIOMOTATEAbHBIC ANTCPHUTMEI;

¢ «CHH3Y BBCPX»: CHAYaIa COCTABIAIOTCH BCIIOMOTATENIbHBIE ANro-
PWTMEI, 3aTéM OCHOBHOI.

TlepBEIit MOmXOA clie HAZLIBAKOT METONOM Hocaedosamenbroii dema-
Ausaun, BTOPoil — cOopoHbiM METOIOM.

COopoyHBIil METOH NPEANONATasT HAXOIUEHHE H UCIONb30BaHHe OHO-
JINOTEK BCTIOMOTATSIBHBIX ANTOPHTMOB, PEA/IN30BAHHEIX B A3BIKAX Mpo-
IPaMMHPOBAHKA B BUAS TOANpOTpaMM, npollenyp, dbyHkuuif, [IpH mocie-
JOBATeNbHOM AeTaNHU3aLH CHAYANa CTPOUTCA OCHOBHOM aNTOpuUTM, a 3a-
TeM B HENO BHOCATCA OGpALLSHHS K BCTIOMOTATEIBHEIM A/ITOPHTMAM NEPBOro
ypoBHA. [locae 3T0ro cocTarnioTes BCIIOMOTaTeIBHBE afTOPHTTMBI NEPBO-
TO YPOBHA, B KOTOPBIX MOTYT NPUCYTCTBOBATD OGpallieHHs1 K BCTIOMOra-
TeJIbHEIM aNrOpMTMaM BTOPOTO YPOBHA, M T.l. BcnoMoratennHEIe alro-
PMTMBI CAMOTO HIDKHETO YPOBHS COCTOAT TONBKO M3 MPOCTBIX KOMaH,

Merton nocneoBaTeNIbHOM JeTaM3alUK NPUMEHAETCS B JIOGOM KOH-
CTPYHPOBAHHH CJIOXHBIX 0BEXTOB, DTO eCTECTBEHHas JOrHUeCKas noc-
JIEAOBATENBHOCTb MBHILTEHHS KOHCTPYKTOPA: MOCTENEHHOE YIyGNeHHe B
Jetanu. B HatileM cityuae peyb MACT TOXE O KOHCTPYHPOBAHUM, HO TOJIBKO
He TEXHHYCCKHUX YCTPOFICTB, a anropuTMOoB. JJ0CTaTOuHO CNOXHEI anro-
PUTM APYTHM Coco6oM MOCTPOHTH NPAKTHYECKH HEBO3MOXHO.

MeToIMKa HoOCNegoBaTENbHON AeTANU3AMHN NO3BONAET OPTaHH30-
BaTh paboTy KOJUICKTHEA NMPOTPaMMHMCTOR Hajl CIOXHBIM MpoeKToM. Ha-
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AIPHMEP, PYKOBOIWTENL TPYIILI CTPOKT OCHOBHOM aNnTOpHUTM, a paspa-
BHOTKY BCIIOMOTETENBHEIX ANTOPHTMOB H HAITHCAHHE COOTBETCTBYIOMIMX
MOANPOrpaMM NOPYYaET CBOHM COTPYAHHKAM. YYaCTHHUKH TPYIMINEL A0~
¥HBl JMIIB JOTOBOPHTECA 00 WHTepdeiice (T.e. B3aNMOCBA3N) MEXIY
pa3paGaTeIBaeMBIMH MIPOTPAMMHLIMH MOJYJIAMM, 8 BHYTDEHHsS Opra-
HH3aLMA TIPOTPaMMEl — JIHMYHOE JC/IO TIPOTpaMMHCTA.

IMpumep pazpaGoTKH nporpaMMEI METONOM MTOC/IECIOBATENBHOM ae-
TATH3aLHMK GYNET pacCMOTPEH B CACAYIOWIEM pas3acic,

5.2. Meroa nocnenoBaTeNnbHON AeTaNH3ALNHA

Cytb McTONa OBIIa OMHCAHA Bhle. CHavama aHATH3UPYeTCs HCXOm-
Han 3agava. B Heit BpmentioTcs noazanayn. CTPOHUTCA HCPapXHA TAKHX
nmoxzanad {puc. 48).

Puc. 48

3aTeM COCTARASIOTCH ANTOPUTMBI (WM NPOrpaMMbl), HAYMHAd ¢ Oc-
HOBHOTQ anroputMa (OCHOEHOI MporpaMME ), Janee — BCTIOMOTATENb-
Hble ATOPHTMB! (IOANPOrpaMMBbl) C TIOCNENORATENBHLIM YIITyONeHUEM
YPOBHSI, TIOKa He TIOMYUHM aJITOPUTMEIL, COCTOALIHE U3 MPOCTEIX KOMAHI,

BepHeMcsa x 3apaye «MHTepnpeTaTops, KOTOpas paccMaTpHBATACH
B pasf. 3.16, HanmoMHHM ycnoBHe: AaHa HCXOAHAA CUMBONTBHASA CTPOKA,
MMeoWas ceayiomMil BUA;

aPb-=

Ha MecTe a H b CTOAT gecATHUHEBIE BHdPH;, 3HAUKOM © 0003HAUCH
ONMH M3 3HAKOB onepatHii: +, —, *. HyxHo, yTo6B MallMHA BHYMC-
Ji{jia 3TO BHIpaXKeHHe M MOoc/e 3HaKa = BHEBea pe3ynbrar. Onepauns
JeNleHHS He paccMaTpHBaeTcs U TOrQ, YTOGEL HMETD JAEN0 TONBKO C
LUETEMH YHCTaMH.

ChopMmynupyeM TpeGOBaIHMA K TporpaMme Inferpretator, Kotopble
cnenawT ee bonee YHHBepCANBHOMN, YeM BapHaHT, PACCMOTPEHHEHIH B
pasm. 3.16:

1. Onepatak a H b MOTYT 6HITh MHOTO3HAYHEIMM HENEIMU MTONOXH-
TENBHBIMH YHCNAMH B TIpefenax MaxInt.
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2. Mexay aneMeHTaMH CTPOKM, a TAKKC B HaYase M B KOHLE MOTYT
CTOATH NpobeTBl.

3. IporpaMmMa OCYLLIECTBIAET CHHTAKCHYSCKIIA KOHTPOAD TEKCTA.

OrpaHHyMMce NPOCTEHIINM BAPHAHTOM KOHTPOJA: CTPOKA HOJDKHA
COCTOATH TONBKO W3 UMbp, 3HAKOB Onepaiyii, 3Haka = H npobenos.

4, TTpoBoOUTCA CeMAHTWYECKHIT KOHTDONL: CTPOKa AONXKHA OHIThL
MOCTPOEHA NO ¢XeMe a @ b =, OmHOKa, ecliu KaKoM-TO 3NEMEHT OT-
CYTCTBYET WIIH HAPYILEH HX [TOPAIOK.

5. OcylluecTBAAETCA KOHTPOJIb AMANa30Ha 3HAYCHHI OepaHIOB H
pe3yiabTata (He JOJKHBI BBIXOAWTE 3a Npelelibl MaxInt).

Yxe U3 nepeuHs TpeGoBaHMit CTAHOBMTCA SICHO, YTO NMporpaMMa
Gyaer HenpocToit. CocTaBNATDL €& MBI GyAeM, HCITONB3YST MCTOZ NocCHe-
JOBaTeNbHOI AeTanu3auuH. HauHeM ¢ TOTO, YTO NPEICTABHM B CAMOM
oflIeM BHIE aArOpUTM KaK JIHHEHHYIO MOCAeAOBATENLHOCTE 3TANOB
pelIeHHA 3aZayM:

1. BBox cTpokH.

2. CHHTAKCHYECKWH KOHTPONE (HeT JIN HETOYCTHMBX CHMBOJIORT).

3. CeMaHTHYECKHI KOHTPONB (MPABWIBHO JIH MOCTPOSHO BHIpaXe-
HHe?).

4. Brimenenne onepaHaoB. Iposepka onepaHIOB HA AOITYCTHMBINH
Juana3oH 3HaveHui. ITepeBon B ueabie ynucna.,

5. Bunomaenne onepaunu. [posepKa pe3yNbTaTa Ha AOTYCTUMBIH
IHamna3oH.

6. BriBOn pe3ynnTaTa.

Dranst 2, 3, 4, 5 GymeM paccMAaTpHBAaTh KAK TION3aZAYM NEpBOTO
YPOBHs, Ha3paB MX (W Gyayuine NOANpPOTPAMMBI) COOTBETCTBEHHO
Sintax, Semantika, Operand, Calc. B cBow ouepels, I WX
peanH3aury notpeGyerca peleHHe CCAYIOLMX NOA3ATAY: TIPOITYCK JWIL-
HHX Npodenor (Propusk), Npeobpa3oBaHue CHMBONEHOM LMGPEI B LIe7Ioe
yueno (Cifra). KpoMe Toro, npH BHIEASHHH OMepaHIOB MOHATOOHTCA
PACNIO3HABATL OMNEPaHI, NMPEBHINAIOIIHIE MaKCMManbHO IONYCTHMOS
3HaueHHe (Error). O60011as Bce cka3aHHOE B cXeMaTHUeCKOH (opMe,
MOTyyaeM HEKOTOPYIO CTPYKTYPY Nnoa3azay. 1ot cTpykrype GyaeT co-
OTBETCTBOBATL AHAIOTHYHASA CTPYKTYPa NMPOrpaMMHBIX Moayneit (puc. 49).

Interpretator




Hepeoiii waz demanuzayun. CHaYaIa HAMETUM BCe HeOGXOOVMBE
MOANpOTpaMMBl, YKa3aB AWNIb UX 3aronoBkH {cnenudukaunn). Ha
MECTC TCJA [TOMIPOTPAMM 3aTMieM MOSACHAIINE KOMMEHTAPUM (Ta-
KOil BHA MOANpOTpaMMEl HA3BIBAETCA <«3aTMyliKoii»). Hanuinem oc-
HOBHYIO YacTh MPOTPaMMBl. A MOTOM BEpHEMCA X HeTanbHOMY Mpo-
IpaMMHPOBaHKIO Nporicayp M dyHkuuit. Ha neppoM 3Tane mporpam-
MMPOBaHHA BMECTO Tena MOAMPOTpaMMBL ONHUIIEM e¢ HAa3HAUYCHME B
tdopMe KoOMMEHTapHAL.

Program Interpretator;

Type PozInt=0,_MaxInt;

Var Line: String:

A,B: PozInt;
Znak: Char;
Flag: Boolean;
Rezult: Integer;
Procedure Propusk(Stroka: String; M: Byte; Var N
:Byte);

Oponyckaer nompan cToaAuMe npobeln B crpoke Stroka,
HauyMHaA ¢ cHMMBOna Homep M. B nepemeHHo#l N nonydaer
HOMEp MNepBOTC CHMMBOJA, He ABNANMEerocs NpolerioM

End;
Function Cifra(C: Char): Boolean;
Begin

NonyuaeT 3Hawenmue True, eciM CHUMBGI C ABNAETCHA
undpoit, u False - B npoTHMBHOM cnyuae,

Funection Sintax(Stroka: String}: Boolean;
Begin

CHHTaKCHYeCKMit KOHTpONe. [onyvaeTr 3HaueHue True,
eCNM B CTPOKE HeT OPYIMX CHUMBONOB, Kpome umbp,
3HAKOB onepauMit, 3HaKa "=" K npobenos. B NPOTUBHOM
crnydae - False.

Bnd;
Function Semantika (Stroka: String): Boolean;
Begin

TlipopepAeT, COOTBETCTBYET NM CTPYKTYpa CTPOKM
dopuary “abb=". Ecnu ma, TO Noynydaer 3HAYESHUE
True, ecnu Her - False.
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Procedure Cperand{Stroka: String; Var A,B: Pozlnt;
Var Z: Char; Var Flag: Boolean);
Begin

Bupenaer onepadnoH. [IpoBepAeT MxX Ha LONYCTHMBI
InanazoH sHaderwidl. [leperennaa Flag nosydaer
sHadyeHue True, ecnu pes3yibTaT NpPpoOEEepKU
NONOXMUTENRHE, M False — B NpoTMBHOM clyHae.
[IpeobpazsyeT onepaHAtl B LeJHEe NONoxMTeJIbHuEe YMciaa A,
B. B nepeMmeHHOH Z NoJydaeT 3Hak ollepalyu.

End;

Procedure Calc(i,B: Pozlnt; 2Znak: Char; Var Rez:
Integer; Var Flag: Beolean);

Begin

BuuMcnAeT pesyiaeTaT onepaumu. IlposepaeT
NPMHAAIEXHOCTE pPe3yNpTaTa OuanascHy oT — MaxInt go
MaxiInt. Flag — nNpM3HaK peé3ynbTaTa NpPpOBEPRPKM.
PezyJieTaT ONepaluM NONydaeTCH B NEepeMeHHON Rez.

End;

Begin {——— Hauano OCHORHONM YAaCTM NPOTpaMME —-—--—}
Writeln ("BeennTe RuHpaxeHne:");

Writeln;

Read (Line);
If Not Sintax({Line}
Then WriteLn ("HemonycTwmee CHUMBOJIH")
Elsa If Not Semantika (Line)
Then Writeln ("HeeBepHoe BHpaxeHue")
Else
Bagin
Operand(Line,A, B, Znak, Flag);
If Not Flag
Then Writeln ("Cnumkom Gonbpme onepaHpu")
Else
Begin
Calc(a,B, Znak,Rezult, Flag) ;
If Not Flag
Then Writeln ("Bonemoil pezyneTaT")
Else WritelLn (Rezult)
End
End
End.
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Bmopoii waz demanusayu. Tenepsb 6yaeM COCTaBIATE NOANPOTPAMMEL.

Procedure Propusk(Stroka: String; M: Byte; Var N

:Byte) ;
Bagin
N:=M;

Whilae (StrokalN]j=' ') And (N<Length(Stroka)) Do

Ni=N+1
End;

Function Cifra(C: Char): Boolean;

Begin

Cifra:=(C>='0") And (C<='9')

End;

Function Sintax(Stroka: String): Boolean;

Var I: Byte;
Bagin
Sintax:=True;

For I:=1 To Length(Stroka) Do

If Not ((Strokal[I)=" ") Or Cifra(Stroka[I]) Or

{Stroka[l]="+" Or (StrokafI]l='"-"} Or
{Stroka[I]="*") Or (Strcka[I]l='="')}

Then Sintax:=False
End;

Function Semantika (Stroka: String): Boolean;

Var I: Byte;
Begin

Semantika:=True;

Propusk(Stroka,l1l,I);

If Mot Cifra(Strokalll}

Then

Begin
Semantika:=False;
Exit

End;

While Cifra(Strockal[I]l) De

I:=I+1;

Propusk (Stroka,I,I);

If Mot ((Strokal[I]l='+'} Or

Or({Stroka[Il="*"}}

Then

Begin
Semantika:=False;
Exit

End;

I:=I+41;

Propusk (Stroka,I,I);

(Stroka(I)="-"})
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End;
Procedure Opera

If Not Cifra(Stroka[Il])

Than

Begin
Semantika:;=False;
Exit

End;

While Cifra(Stroka(Il) Do

I:=I+1;

Propusk(Stroka,I,I};

If StrokalIl<>'="

Then

Begin
Semantika:=False;
Exit

End;

I:=I+1;

Propusk (Stroka,I,I);

If I<Length(Stroka)

Then

Bagin
Semantika:=False;
Exit )

End

Var P,(Q: String;

Function Errox (S: String): Boolean;
{ dyHKUMAE npuHMMaeT 3HadeHue True, ecnu B CTPOKe S
HAXOOMTCA YMCNO, NpeBblapmee MaKCHMMaNsHOS LeJIoe, U

False — B NpOTMBHOM Cclydae }

I: Byte;
Code: Integer;

Const Lim='32767';
Var I:Byte;
Begin

If Length(8}>5
Then Error:=True
Elsa If Length(s)<5

Then Error:=False
Else Error:=3>Lim

End;
Begin
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Flag:=True;
I:=1;
Propusk (Stroka,I,I);

nd(Sfroka: String; Var A,B:
Var Z: Char; Var Flag: Boolean);

PozInt:



Q:='";
While Cifra(Stroka(l]) Do
Begin )
Q:=Q+Strokalll;
I:=I+1
End;
If Error ()
Then
Begin
Flag:=False;
Exit
End;
Propusk (Stroka,I,I}:
2:=Strokall};
I:=1+1;
Propusk(Stroka,I,I);
Pi='?t,;
While Cifra{Strokall]) Do
Begin
P:=P+Strokalll:
I:=3+1
End;
If Erroxr(P)
Then
Begin
Flag:=False;
Exit
End;
val(Q,A,Code);
val (P, B,Code)
{CrangpTHasa npouenypa Val npeoGpasyver umbpoByio
CTPORY B COOTBeTCTBEYKMee YMclo; Code - KoE oumGKM})
End;
Procedure Calci{A,B:Pozint;Znak:Char;
Var Rez: Integer; Var Flag:Boolean);
Var X,Y,Z: Real;

Begin

Flag:=True;

Y:=A;

Z:=RH;

Cage Znak Of
T4t XimY4 T
MRS ¢35 e
X1 :X1=Y*Z

End;

If Abs(X)>MaxInt
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Then

Begin
Flag:=False;
Exit
End;
Rez:;=Round (¥}
-Bnd;

OOpaTHTe BHUMaHHe Ha 10, YT¢ QYHKIHA Exrror ONpeAeieHa KaK
BHYTPEHHsISl B MPOUEAYPC Operand. 310 OOBACHAETCA TEM, YTO yKa-
3aHHas QYHKLWA HCTIONB3YeTCS TONLKO B AAHHOH npouenype. JLpyruM
MporpaMMHBEM MOIYNAM OHA «He HYXHa»,

OxoHuaTenbHO O0LEIHHWE TEKCTH NOANPOTPaMM C OCHOBHOIA npo-
rpaMmoit, mony4daeM paboduit BapuaHT nporpaMmet fnferpretator. Te-
Meph €e MOXXHO BEOAMTH B KOMTIBIOTED.

Ornagka W TecTHpoBanue nporpammsl. Huxoraa Henn3st GHITH yBe-
PEHHBIM, YTO OAHMM MaxoM HanMcaHHad MporpamMma GydeT BepHOiA
(X0TA Takoe M BO3MOXHO, HO C YCIOXHCHHEM MPOTPAMMBI CTAHOBHT-
¢ BCC MeHee BepOSTHEIM). Jo OKOHYATENBHOTO pafoyero COCTOAHHA
TIPOTPaMMa JOBOAUTCH B MPOLECCE 0mAaoKy.

OQuHBKH MOTYT OHTH «A3BIKOBHIE», MOTYT GHTh ANTOPHTMHYECKHE.
TTepeHiit THT CWWOOK, KaK MPAaBUIO, MOMOTaeT OGHAPYXKUTE KOMITH-
Jsrop ¢ ITackans. 310 OWMOKH, CBAZAHHEE C HapyLIeHHeM IIPABHA
A3bKa MPOrpaMMHUpOBaHHA. WX elle Ha3HBAIOT OWIHOKAMH apemen
xomnuaayuy, Wo6o oGHAPYXWBAIOTCA OHH HMEHHO BO BpeMS KOMITHIIA-
K. CaM KOMITHIATOP B TOM KAH HHOH ¢$opMe BbIIaeT NONB30BATENIO
COODLICHHE O XapaKkTepe OWHOKH U ee MCCTE B TCKCTE MPOTpaMMEL
HcnpaBHp oyepeanylo OWHOKY, MONBL3OBATEND TTOBTOPACT KOMITHIISI-
1um1o. U TaK npofonkaercsa Ao rex nop, moka He GyayT NHKBHANPOBA-
HH BCe OLUMOKH 5TOTO YPOBHA.

ANTOPUTMHUYECKHE OLMOKH TTPHBOAST K PA3THYHBEIM MOCHEACTBA-
M. Bo-niepBBIX, MOTYT BO3HHKHYTD HEBBITOMHUMBIE AeifcTBHA. HampH-
Mep, Je/CHHC 11a Hy/b, KOPEHb KBAAPaTHLIM 13 OTPHLIATENLHOTO YHC-
JIa, BHIXOA WHAEKCA 34 TPAHHLB CTPOKH U T.T1. D10 OWHGKKN 8pemeni
ucnosrenud, OHH NPHBOOAT K MPEPEIBAHUIO BHITOAHEHHA MPOTPAMMEL.
Kak nipaBuno, UMeOTCA CUCTEMHBIE MIPOTPAMMHEIE CPEICTBa, TIOMO-
raioLHe B IIOHUCKe TaKMX OLIHGOK.

Jdpyraa cHTyalMs, KOraa anropMTMUyeckKHe OIHUOKH HC NMpPHBO-
IAT K TPEPBIBaHUIO BBITONTHEHUSA NPOrpaMMbl. [IporpaMmMa BHITIONHS -
eTCA IO KOHLA, MONYYAIOTCA KaKHe-T0 pe3yAbTaThl, HO CHH He ABNs-
IOTCH BEpPHBIMHU. [N OKOHYATENBHON OTNAAKM ANITOPUTMA W aHANH3A
€r0 NpaBWIbHOCTH MTPOU3BORAMTCS TeCTHpOBaHHe. Tecm — 310 TakoH
BAPHAHT PEIICHHS 3a0a4Yd, A KOTOPOTO 3apaHee H3BECTHEI pe3ylib-
TaTel. Kak mpaBMno, OOHMH TECTOBHI BapHAHT HE HOKA3BEIBaeT mpa-

_BHJIBHOCTb mporpaMMobl, JTporpaMMHCT DO/DKEH TIPHAYMATh CHCTCMY
TECTOB, MOCTPOHTD MIAH TECTHPOBAHHA INA HCYEPMLHBAIOLIECIO HC-
NMbITAHUA BCeH MPOTPAMMEL.
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Mui yXe TOBOpMAM O TOM, UTQ KayecTBEHHas MporpaMMa HH B
KAKOM BapHaHTe He JOMXHA 3aBeplIaThCA apapHitHO. TecTel MporpaM-
Mb Interpretafor JOMXHHL NMPOAEMOHCTPHPOBATH, YTO NIPH NMpPaBUb-
HOM BBOJE MCXOTHO# CTPOKHM GymyT BCeTAa MONMYYaThCA BepHBIE pe-
SYNLTAaTHl, @ NPH HATMYMKM OIIKMGOK (CMHTAXCHYECKHX, CeMaHTHYeC-
KMX, BHIXOHA 3a AWANa3zoH) GyAyT MONyvyeHH COOTBETCTBYIOLIME
coobwenndA. [InaH TeCTHpPOBAHMA Halleil MPOTPAMMBI MOXET OBITh,
HaNpHMep, TAKHM:

Ne Yro BBOAMM YUTo BOMKHO MONYUHTECA

1 25+73= 98

2 5274—12315= =-7041

3 614%25= 15350

4 25,5+31,2= HenonycTymMele CHMMBORH

5 5=6—-1 HepepHoe BHpaxeHue

6 72315-256= CnmikoM GONbLUME ONePAaHIE
7  32000*100= Bonswok pesynbLTaAT

YenemHoe NpoxoXAeHHe BeeX TECTOB eCTh HEOGX0MHMoe YCIIo-
BUE NPaBUJIBLHOCTH NMPOTPAMMBI, 3aMETHM, YTO NMPH STOM OHO He-
0053aTENIBHO ABNLETCA AOCTATOMHEIM. YeM cJIoXHee TporpaMMa, TeM
TPYIHEE MOCTPOUTE UCYEPNEIBAKOIINIA NNAH TeCTHPOBAHHKA. OMNBIT MO~
Ka3bIBacT, UTO Aaxe B «pHpMEHHEIX» MPorpaMMax B NpoLecce 3KC-
MJyaTauuu oOHapyxuBaioTcs omubxu. [TostoMy npobiema TecTH-
POBAHMA NMPOTpaMMbI — OYEHb BaXHas H OAHOBPEMEHHO OMEeH)h CNOX-
Hag npobnema,

5.3. PexypcHBHble METOOM

CVYTb PEXYPCHBHbBIX METOAOB — CBEACHUE 3aiayK K caMmoli ceGe, Br
yXe 3Haere, uTo xak B Ilackane, Tax u B CH cyuecTByeT BO3MOX-
HOCTDL PeKYPCUBHOrO onpeacieHusa GyHKUMit ¥ nmpolenyp. JTa BO3-
MOXHOCTD NMpeACTaBnAeT coboil cnocod nporpaMMHOA peamn3alny
PEKYPCHBHBIX aNTopUTMOB. OIHAaKO YBHAETh PEKYPCUBHBIH MYTh pellie-
HHUA 33734d (peKypCHBHDINH alrOpHTM} 4acTo OYeHb HEMpOCTo.

PaccMOTpHM KJIacCHYECKYIO 3aavy, U3BECTHYIO B JIUTEPATYpe MOX
Ha3paHHeM «XaHo#cKaa dawHA» {puc. 50).

Puc. 50
281



Ha nnomanxe (HazoBeM ec A) HAXOMMTCH NMHPAMKAA, COCTABJIEH-
Hag U3 AHCKOB YMEHBILAIOWETOCA OT OCHOBAHHMA K BepPLIMHE pa3Mepa,

STy nUpaMHIY B TOM ¢ BUAE TPEOYETCA NEPEMECTUTh Ha naolian-
Ky B. Ilpu BsimonteHuu 5Toit paboThl Heo6xoaUMo codmonaTh cneay-
owye orpaHUYCHUA:

¢ NIEPEKNAABIBATD MOXKHO TOJNBKO N0 OIHOMY AMCKY, B3ATOMY CBEpXY
NUPAMUAEL;

& JUTACTE THCK MOXHO THGO TOMBKO HA OCHOBaHHE MIOWAAKHA, THOO
Ha Juck Gonbulero pamepa;

& B KAYCCTBe BCNOMOTATENpHOM MOXKHO UCITONB30BATh NNOWANKY C.

Hasganne «XaHodickad GaliHA» CBA3aHO C JercHAOMN, COTNacHo
KOTOpPO# B JapHHe BpcMeHa MOHAXH OJHOTO XaHolickoro xpaMa mas-
JIUCh TICPEMECTHTD MO 3THM MpaBuniaM GallHIo, COCTOALYIO U3 64 auc-
koB. C 3asepureHHeM HX paGOTH HacTYNHT KoHell ceeTa. MoHaxu Bce
ciue paboTaloT H, HameeMcd, eie aonro 6yayT paGoTars!

HeTtpyaHo peiraTh 3Ty 3agayvy I AByX AMCcKoB. OGo3Havas nepe-
MEUICHHU THCKA, HAarpHMeEp, ¢ raowanki 4 Ha B tak: A — B, Hanu-
1IeM AIrOpUTM IJIA 3TOr0 Chayuan

A= C,A-B; C—> B
Beero 3 xopa! Ina Tpex AMCKOB allrOpUTM ANHHHEE!
A-B; A5 C, B> C, A= B, CoA; (—B; A= B.
B sToM ciryuae yxe TpebyioTea 7 XodoB.

A B C
— 1 I_&ﬂ
A B C
A B C
Pue. 51
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IMoacunrarh KOAHYECTRBO XofoB (N) mna k IMCKOB MOXHO NO CJle-
KYIOLIEH peKyppeHTHOH (popmyne:
N1)=1; Nk) = 2x Nk —-1) + 1.

Hanpumep, N(10) = 1023, N(20) = 104857. A BoT ckoabko Mepe-
MELUEHHH HY)XHO CAeNaTh XAHOWCKHM MOHaXaM:

N(64) = 18446744073709551613.

Tonpobyitre MpogHTaTE 3TO YHCIO,

Tenepp cocTaBUM NMporpaMMy, Mo KoTopoilf MalllMHa paccUHMTaer
aNropuT™M paGoThl MOHAXOB H BHBEAET €ro AIA JIOGOTre 3HAYEHUA N
(konudecTBa ZHCKOB). [TycTs Ha mioiaake 4 HaXOAATCA # AMCKOB, All-
TOPUTM pelIcHHA 3amadyy OyaeT CleoyIoKM:

1. Ecnu n =0, To HBYCTO He AENATD.

2. Ecnr n > 0, To mepeMecTuTh # — | Auck Ha Cuepes B;

nepeMecTHTh AMCK ¢ A Ha B (4 — B)
nepemecTuth # — 1 auck ¢ C Ha Byepes A.

Ipu BHIMONHEHKK MYHKTAa 2 MOCNENOBAaTCABHO OyleM WMETh TpU
cocTostHuA (puc. 51).

OnucaHKe anropuTMa BMeeT ABHO peKYPCHBHBIN Xapakrep. [lepe-
MelIcHKe # IMCKOB ONMUCHIBAaeTCH Yepes nepeMelueHue # — | aucka. A
IH¢ Xe BHIXOX W3 3Toit MOCNeROBaTENIBHOCTH PEKYPCHBHBIX CCBUIOK
anroprTMa camoro Ha ce6a? OH B nyHKTe 1, KakuM 6B HH NoKa3anoch
CTPAHHBIM €r0 TPHBHANBHOE COfcpKaHHE.

A Teneps NMOCTPOUM Nporpammy Ha [Tackaxe. B Hedt uMeeTca pexyp-
CHBHas npoucaypa Hanoy, BHIOAHEHUE KOTOPOH 3AKAHYHBACTCH TOMb-
ko npu n = 0. Ilpu ofpaleHRH K Npoleaype UCTIONLIYVIOTCH haKTHYEC-
KHe MMeHa ITUTOLIANOK, 3anaHHee ux HoMepamu: 1, 2, 3. Ilostomy Ha
BHIXOIE LIEMOYKa IepeMellicHiid OyneT omichIBaThCS B TAKOM BUAE:

152 123 2-53uT.8

Program Monahi;
Var N: Byte;
Procedure Hanoi (N: Byte;A,B,C:Char);
Begin
If N>0 Then
Begin Hanoi {N-1,A,C,B);
Writeln{a, '=>"',B};
Hanoi {(N-1,C, B, &)
End
End;
Bagin
Writeln{"¥YkaxuTe uMCIO AMCKOB:™);
ReadLn {N) ;
Hanoi{N,'1',%'2','3")
End.
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3T0 OfHA M3 CAMBIX YAUBUTENBHLIX nporpaMM! Tlonpobyiite Boc-
NMPOU3BeCTH ee Ha MawKHe. [IpocnennTe, KAK H3MEHACTCA MHCIO XO-
IOB C POCTOM #. [Liist 3TO# LM MOXETe caMH IOGABUTH B TPOTPaMMy
CYCTYMK XOJOB M B KOHILIC BBIBECTH £T0 3HAUCHME MW NedaTaTh XOMk
¢ NMOpPAOKOBPIMH HOMEpPaMH.

5.4, Metomm nepeGopa B 3a5a4ax MOKCKA

B naHHOM pazaene Mbl pacCMOTPUM HEKOTODbIE 3aJa4H, CBA3aHHbIE ¢
npobaemoit noucka MHGOPMALIMH. 3TO OFPOMHBIN KJace 3anad, AOCTa-
TOYHO MOAPOOHO ONMMCAHHBIH B KIACCHYeCKOH JIHTEpaType MO NpOIrpaMm-
MHUpOBaHHIO (CM., HanpuMep, kHuTH H. Bupra, 1. Kuyra u gpyrue).

O61Hit cMuIch 3a1a4 ITOHCKA CBOAMTCH K CNEAYIOWICMY: U3 JAHHOH
HH(pOPMalNY, XpaHsaileiica B maMaTH DBM, BeGpaTh HYXKHEIE CBefie-
HHA, YEOBICTBOPAIOWING ONMpeIeNcHHEIM YCIOBHAM (KpUTEpHSM),

TTonobHble 330aYi MBI YKe paccMaTpuBani. HanpuMep, MoUCK Mak-
CEMAIBHOTO YUCAA B YUCNOBOM MaccHBe, NMOMCK HYXHOH 3amHcH B
daitne gaHHbIX ¥ T. 1. Takoit NOUCK OCYILECTBAAETCA NepeGopoOM BLex
IEMCHTOB CTPYKTYDPbI HaHHBIX K HX NPOBEPKOH HA YAOBAETBOPEHHE
ycnoBuio noHcka. [TepeGop, npu KOTOpOM NPOCMATPUBAIOTCS BCe jTe-
MEHTbI CTPYKTYpbI, HasblBACTCA HO4HbiM NIEPEOOPOM.

TTonuelil nepefop spngerTcs «OGOBBIM» CIOCOGOM MOHCKA H, OMe-
BMIHO, HE BCEIAa CaMBIM JIYYILIMM.

PaccmoTpuM npHMep. B onHOMepHOM MaccuBe X 3afaHbl KOOPIH-
HATBI /1 TOYEK, JIEKALLMX HA BeLIECTBEHHOM YUCTOBOI ocH. TOYKH npo-
HyMepoBaHBl. Mx HOMepa COOTBETCTBYIOT MOCNENOBATEIFHOCTH B MAac-
cupe X, Onpegenuts HOMCP NepBoit TOYKM, HanbGonee YHANCHHOM OT
Hayana KOopaAWHAT.

Jlerko MOHATD, YTO 3TO 3HAKOMAsA HAM 3aJava ONpEASicHUS HOME-
pa HauGoNbIIETO NO MONYJIIO 3ecMeHTa MaccHBa X. OHa peluaeTcs ny-
TeM NOAHOIo nepebopa cneayoluHM ofpasoM:;

Const N=100;
Var X: Array(l..N] Of Real; I,Number: 1..N;

Begin
{ Beor maccuea X }
Number:=1;

For I:=2 To N Do
If 2bs (X(I))>Abs (X [Humbexr])
Then Number:=I;

WriteLn (Number)

End.

TonHpi# nepeGop 3MEMEHTOB OMHOMEPHOrO MacCHBa NPOU3BOIUTCA €
MOMOLLBIO OOHOH LIMKIUYECKON CTPYKTYPH.
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A Tenephb Takas 3ajavya: MCXONHHE JaHHEIE — Te Xe, YTO H B Iipe-
Ipmylieit; Tpebyercs onpeaeNuTh Napy TOMeX, pacCTOAHHE MeXny KO-
TOpEIMH HanboJbIIIee,

ITpumMensa Meron nepebopa, 3Ty 3alavy MOXHO pellarh TaK: repe-
6paTb Bce NMapn Touek M3 N JaHHBIX M ONpeIesIHTh HOMEpa TeX, pac-
CTOSHHE MEXAY KOTOPBIMH HanGonbliee (HanGONMBILMIT MOOYIbL pa3-
HOCTH KOOpPZKHAT). Takoll nmonHpi nepeGop peanusyercs depes ABa
BNOXESHHbIX LHKa;

Numberl:=1;
Number2:=2;
For I:=1 To N Do
For J:=1 To N Do
If Abs{XI[I]-X([J)])>abs {X[Numberl]-X[Number2])

Then
Begin
Numberl:=I;
Number2:=J
Bnd;

O4eBHIHO, YTO TAKOE pellieHHE 3a1aYH HepaLlMOHANBHO. 3eCh KaX-
Jias mapa TOYeK GYAET MpOCMATPUBATBLCH ABAKIE, HANIPHMep TIpH = 1,
J=2ni=2,j=1. Ana cayyaa n= 100 UNKIH NOBTOPAT BEIMOIHEHHE
100 x 100 = 10000 pa3.

BhIMonHeHHe TIPOTPaMMBl YCKOPHTCA, eCH HCKTIOYHTE MOBTOpPEe-
Hus, HeKmounTs Takoke CIeayeT U cayyail coBnajileHHa 3HaYeHMit i 1 /.

n-
Toraa YHCIO TOBTOPEHUI UMKIA GYIeT paBHO Q . Hput n=100
nonyuaercsa 4950.
JInsA MCKMOYeHHA MOBTOPEHMI HYXKHO B NpeabIAyLLIeil nporpaM-
M€ H3MEHMTh Ha4yaXo BHYTpeHHero 1uxiaa ¢ 1 Ha i+ 1. TTporpamma
MpUMET BHA:

Numberl:=1;
Number2:=2;
For I:=1 To N Do
For J:;=I+1 To N Do
If Abs{X[I]-X[J])>Abs {X[Numberl]-X[Number2])

Then

Begin
Numberl:=I;
Number2:=J

End;

PaccMoTpeHHEIH BapMaHT anropyTMa HasoBeM nepeGopoM bes no-
smopenuil,

Sasmevanue. KoneuHo, 3Ty 3a1auy MOXHO OBUTO PEIUHTh H APYTHM
cnocofoM, HO B JaHHOM CJIyYac HaC MHTEpecOBAT MMEHHO aIrOpPUTM,
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CBA3aHHBIH ¢ epeGopoM. B ciryuae To4YeK, pacNofoXKeHKHX Ke Ha Npg-
MoOil, a Ha NMIOCKGCTH MAH B NPOCTPAHCTBE, IOMCK ANBTEPHATHBH Ta-
KOMY QITOPUTMY CTAHOBHTCS BECEMA NMPOONEMaTHYHLIM.

B crenpyioleii 3anade TpeGyeTca BHIGPaTh Bce TPOIKH uMcen Ges
MOBTOPEHHIT, CYMMa KOTOPLIX paBHA ASCATH, H3 MaccHBa X.

B 310M cnyyae anropHT™ OYIET CTPOHTRCH W3 TPEX BAOXEHHBIX LIHK-
08, BHYTpeHHHEe UMKIIHM HMEIOT NepeMeHHYIO ITHKY.

For I:=1 To N Do

For J:=I+1 To N Do

For K:=J+1 To N Do

If X[I]+X[J)+XI[K}=10

Then Writeln (X{I],X[J],X[K]};

A Tenepp NPeAcTaBbTe, YTO M3 MaccHBa X TpebyeTcs BHIOpATH
BCE TPYIIBI YHCEN, CYMMa KOTOPHIX paBHa AecATH. B rpynnax Mo-
*eT ObITE OT 1 Ho # uHcen. B sToM cnyvyae KOAHYECTEBO BapHAHTOB
nepebopa pe3Ko BO3PAacTacT, a CaM aNrOPHUTM CTAHOBHTCHA HETPH-
BHAJIbHBIM.

Kazanoce Ob1, HY H 4T0? MammuHa paGoTtaer GricTpo! 1 Bece Xe
nocuyuTaeM. YHCAo pasnuuHBIX TPYN H3 n 00beKTOB (BKJHIOYAsA Myc-
Ty10) coctaBnser 2%, Tlpu n = 100 310 Gyaer 2'% = 10%, Kommbiotep,
paboTaomuit c¢ CKOpOCTRIO MWIIMApA Oepalluil B CeKyHAOY, Ovaer
OCYIIECTBIATS TAKo# nmepedop NpubinuauTensHo 10 et. Jaxe HCKMoO-
YEHHE MEPECTAHOBOYHBIX MOBTOPeHHMI He cacnacT Takol nepeGopHHii
AJITOPHTM NMPAKTHYECKH OCYLIECTBHUMBIM.

Iyrs npakTMyecKo#l paspelIMMOCTH NOXOOHBIX 3a0a4 COCTOWT B Ha-
XOXIEeHHUH Cr10co00B HCKINOYEHWsl M3 NepeGopa GecnepCcneKTUBHLIX ¢
TOUKH 3PEHHS YCJIOBHS 3aa4y BAPUAHTOB. JIA HEKOTOPBIX 33834 3TO
yaaercsl cAenaTh ¢ NOMOWbBIO ANTOPHTMA, ONHCAHHOTO B CICAYIONIEM
pasaele.

ITepeGop c BosppaToM. PaccMOTpUM anropHTM nepedopa ¢ eo3epa-
moM Ha NIpHMeEpe 3amayH O NPOXOXAeHUH NabHpHHTA (puc. 52).

JaH naGHpHHT, OKa3aBIIMCh BHYTPH KOTOPOTO HYXHO HANWTH BbI-
xon Hapyxy. IlepeMemiaTbCsl MOXXHO TOJIbKO B TOPH3OHTANTBHOM H Bep-

+++ ¥ +++
+ +
+
+ 4+

+1+ +i+tti+
- P
+ +
+

Puc. 52
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TUKANBHOM HanpapieHHAX. Ha pucyHKe MoKa3aHbl BCe BapHAHTH 1Ty~
Tei BEIXOAA U3 LEHTPANTbHOW TOYKH NaOUpHHTA.

Jng nony4eHUA NMporpaMMBl pellleHUA 3TOM 3a2ia HYXHO pelliuTh
JBe npobaeMel:

® KaK OpPTraHH30BaThb JAHHEIE;

® KaK TOCTPOHTE aTOPHTM.

Hudopmamio ¢ ¢popmMe nabuprHTa SyaeM XpaHUTh B KBaApaTHOM
MaTpHlie LAB CUMBOJILHOrO TUMA pa3MepoM Nx N, roe N — HedeTHoe
yucio (uTo6ul 6GbUTa UeHTpanbHas Touka), Ha mpodunp nabupHrTta
HaKJIaJLBaeTCs CeTKa TaK, YTO B KaXJoit ee syelike Haxoautca mHGo
CTeHa, Mo MpOXoI.

Martpuua orpaxaeT 3aNOJIHEHUE CETKH: JIEMEHTEHl, COOTBETCTBY~
0INe TPOXOAY, paBHEI MPOGey, a ¢CTeHE — KaKOMY-HHOYAL CHM-
Bonty (Hanpumep, 6ykee M). ITyTh ABMKeHHUs MO nabMpUHTY 6ymeT
OTMEYaTheAd CHMBOJIaMH +.

HanpuMep, NpHBEAEHHBIH BEILLIE PUCYHOK (B CepeAHHE) COOT-
BETCTBYET CCHYIOLIEMY 3aNOJHEHUIO MaTPMLH LAB:

M M M M M M MM M M M

M + o+ o+ M

M M + M + M M M M
M + M + M M M M M
M M + M + M M
M M + M + + M M M M
M M + M M M M M M M
M M + + + M
M M + M M M M M
M M M M + + + + + M
M M M M M + M M

Hcxonubie naHBbIe — npodwis NabHpHHTA (MCXOMHAA MaTpwlla
LAE 6e3 KpeCTUKOR); pe3YALTAT — BCE BO3MOXHbIE TPacKTOPHH BhHIXO-
Ia U3 LEeHTpaNbHO TOYKH NaOHPUHTA (AN KAXKIOTC MYTH BEIBOAUTCA
MaTpMia LAB ¢ TpacKTopHeil, OTMEYCHHOH KpecTHKaMU).

AnroprT™ nepebopa ¢ BO3BpaTOM elie Ha3BIBAIOT Menmodom npob.
CyTb €10 B CACAYIOILEM:

1. U3 xaxpoit ouepenHod TOUKH TpaeKTOpPHHM HpOCMAaTpHUBAKTCH
BO3MOXHBIE HanpaBlIcHNA OBMXCHHA B OMHOM H TOH X¢ NOCRoBa-
TeILHOCTH; ZOTOBOPHMCA, YTO NTPOCMOTP OymeT MPOHCXOAUTD KAKARIH
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pa3 MPOTHB YacoBO# CTPEIKH — CNpaBa-CBepXy-CleBa-CHU3Y, LIar [po-
H3BOAMTCA B NICPBYIO Xe OOHApYXEeHHYIO CBOOOAHYIO COCEIHIOW KIeT-
KY; KJIeTKa, B KOTOPYIO CIeJIaH LUAr, OTMe4aeTcd KPeCcTHKOM.

2. Ecnu n2 ouepenHoit KIeTKH Janbllie yTH HeT (TYIHK), TO Cheny-
€T BO3BpaT Ha OAKH 1Iar HA3aH W MPOCMATPUBAIOTCA €lIe He HCMPoGo-
BAHHBIE TIYTH OBHXCHHMS M3 3TOii TOUKH; TIPH BO3BpAlIEHHH Ha3an
TIOKHHYTAs XJIETKA OTMEUAETCa MPOGEoM.

3. Ecnu oyepenniag KineTka, B KOTOPYIO CAEJaH Liar, 0Ka3anach Ha
Kpalo TaGHpHHTa (11a BEIXOAE), TO Ha NEYaTh BEIBOAHTCS HAMAEHHHBII
nyThb.

Tporpammy OyieM CTPOHTE METOAOM TOCHCHOBATEABHON geTaNH-
saluH, T1epBelit STalT JeTANH3ALHH:

Program Labirint;

Const N=11; {pasMmep na®upuHra NxN knertok}
Type Field=Arrayil..N,1..N] Of Char;

Var LAB: Field;

Procedure GO(LAB: Field; X,Y: Integer):
Begin

{MMouck nyTeli M2 UeHTpa JaGHMPMHTa OO Kpas
- KaxOeli HalineHHWX NyTe nevaraercal

End;

Begin

{Bronmg maGupmHTal

GO(LAB, N Div 2+1, W Div 2+1)} {HaumMHaem C cepeOuHE!
End.

Ipouenypa GO NMBITaeTCa CAENATS LIAT B KJIETKY ¢ KOOPAHHATAMH X, ).
Ecnu 3Ta KJIeTKa OKA3HBAETCA HA BbINOAE M3 NaGHPHHTA, TO npoiineH-
HBIi MyTH BEIBOAMTCS Ha MeYaTh, ECIM HET, TO B COOTBETCTBHH C YCTa-
HOBJIEHHOH BHILUE MOCNSIOBATENBLROCTRIO JEAAETCA 1ar B COCEHHION
xneTky. ECH KneTxka TYNMHKOBast, TO BBIMOMHAETC 1ar Hazan. M3 ckasaH-
HOTO BHILIE cAEdyeT, YTO NMpoUeAypa HOCHT PEKYPCHBHLIN XapaxkTep.

3anuilieM cHayafa obuylo cxeMy npouenypst Ge3 AeTalu3alHH;

Procedure GO(LAB: Field; X,¥Y: Integer);

Begin

If {xknerxka (x,y) cpoBomnal

Then

Begin
{mar Ha knerxy (X,v}}
If {gownu 10 xpasa nadupuHTal
Then {nevyaraeTcs HaMIeHHWN nyTh)
Else ({nonHTKa COeMAaTh al B COCeAHME KIeTKH
B YCJIOBIEHHOM NoCnenoBaTenLHOCTH}
{BO3BpameHMe Ha OXAMH mMAT Hazaxnl

End

End;
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Jlng BoBONA HaNeHHLIX TPAeKTOpHIl cocTaBadercd mnpoueaypa
PRINTLAB.
B OKOHYATENBHOM BHIE NMpOTrpaMMa OYIET BRITASLET TaK:
Program Labirint;
Const N=11; {paszmep maGupuHTa NXN KIeTokK]
Type Field=Array(l..N, 1..N] Of Char:
Var LAB: Field; X,¥: Integer:
Procedure PRINTLAB(LAB: Field):
{TlewaTe HafileHHOTO NyTH B nabupuHrel
Var X,¥: Integer;
Bagin
For X:=] To N Do
Begin
For Y:=1 To N Do
Write (LAB(X,Y1):
WriteLn
End;
Writeln
End; {neuaru}
Procedure GO(LAB: Field; X,Y: Integer);
Begin
If LAB[X,Y]=" ' {ecru knerka ceobogHal
Then
Bagin
LAB[X,Y]):='+"'; {nenaercs mar}
If (X=1}0r(X=N)Or{Y¥=1)0r(Y=N) {xpaii}
Then
PRINTLARB (LAB) { neuaTaeTcg HaWOeHHEH OYTh}
_Else
Begin {nouck cnegymomerc maral
GO (LAB, X+1,Y);
GO(LAB, X, Y+1);
GO (LAB, X~1,Y);
GO(LAB, X, ¥Y-1)
End;
LAB[X,Y]):="'' {BO=mBpaneHue Ha3zagn)
End
End; {npouenypua GO}
Begin {oCHOBHOM NpoTpamuul}
{spon naGupuuTal
For X:=1 To N Do
Begin
For Y:=1 To N Do
Read (LBB[X,Y]);
ReadLn
End;
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GO{(LAB,N Div 2+1,N Div 2+1} {nHauuyaeM ¢
CepenvHH }
End.

Ewe oguH nmpuMep KpacHBOK NMpOrpaMMB ¢ WCITONILIOBAHHEM
PEeKYPCHBHOTC ONpeneneHHs TPOUeAypH (BCIIOMHHUTC XaHOMCKYIO
Gautnio!).

CxeMa anropuTMa JaHHOH IIporpaMMel THITHYHA A8 MeTOJA Tepe-
Gopa ¢ Bo3pparoM. [To aHANOrHYHLIM aNTOPHTMAM PELIAIOTCS, HATIPH-
MEp, TIONYNApPHHE 3ana4M 00 obxome WaxMaTHOM mocKKM HTypamu
WIH O paccTaHoBKe (GUIyp Ha HOCKE Tak, YTOGLI OHM «He GUNH» ApyT
Hpyra, MHOXCCTBO 33134 ONITUMANLHOro BHOOpa (3a1a4 0 KOMMHBO-
asxepe, 00 ONTHMANBLHOM CTPOUTENLCTBE JOPOr U T.IL.).

3ameuanye. U3-3a HCMONMB0BAHUA MAacCHBa LAB 8 KayecTBe Imapa-
MeTpa-3HavYeHHA B Npoueaype GO MOTYT BO3HHKHYTh NpoOJeMEl C
MaMATHIO TIPH PeaTH3aLMK niporpaMMb! Ha 3BM. B takoM criyyae MOX-
HO niepefiTH K robanpHoi nepenade MacCHBa.,

Ynpaknenus

1. JIaHBI JEKAPTOBH KOOPAHHATH! N TOUEK Ha IUOCKOCTH. COCTABUTh
MpOrpaMMEl PELUCHHA CAEAYIOWMX 3a5aq;

a) HaliTh Gpe caMble GAKM3KKE ApyT K APYTY TOUKH;

6) HailiTH ABe camule ynaneHHBe APYr OT APYTa TOYKH;

B) HailTH TPH TOYKM, JeXalume B BePLUIMHAX TPEYTOALHUKA ¢ HaM-
GONBLIHM TIEPHMETPOM;

r) HaflTu OBe OGnHxallme TOUKH, OTPE30K MEXIY KOTOPHIMH MO-
XeT CAYXHTD pagHyCcoM OKPYXKHOCTH, 3aKAIouaoLei BHyTpH ceb: Bee
OCTANIBHBIC TOYKH; YKa3aTh, KaKasi M3 HHX ABNAETCS LUEHTPAIBHOMN.

2. V3MeHHTD IporpaMMy Labirint TaKMM o0pa3oM, YTOOH! Ha me-
YaTh BEIBOAWACS JMIUB KpaTyaifluuii IyTh M3 LeHTpa NaOUPHHTA 0 Kpas.

3. CocTaBuTh pOrpaMMy, B COOTBETCTBHH € KOTOPO# LIaXMAaTHBIH
XOHBb 0GOHAET BCIO HOCKY, ITOOBIBAB HA KAXIOM ITOJIC BCCro OAKH pas.

4. CocTaBMTB [TPOrpaMMy PacCTAHOBKH Ha LIaXMaTHOM HOCKe BOCh-
MH ¢ep3eit Tak, YTOOB! OHHM HE YIPOXAIH IpYT APYTY.

5.5. DBpHCTHYECKHE METOabE

Tox 2BpBCTHYECKUMH TIOHHMAIOTCH TaKHE METOML!, NPaBHIBHOCTD
KOTOPEBIX CTPOro He BOKa3kIBaeTcHd. OHH BuIlNSAAT MPAapLONOSOGHBIMH;
KAXeTCd, YTO B GOABLUIHHCTRE CIIyuyaeB OHH AOMKHBI JaBaTh BEPHBLE
peinenus. Ha ypoBHe SKCNEpTHOM OLEHKH aIrOpHTMa 4YacTo He yaaeT-
CS% NMIPHAYMATb KOHTPTIPAMED, JOKA3LIBAIOLHA OIIMBGOUYHOCTL WIH He-
YHHBEPCANBHOCTE METOHA. JTO, Pa3yMEeTCs, He ABIAETCA CTPOruM 000~
CHOBZHMEM NPABHILHOCTH METOAA. TeM He MEeHee ITPAKTHKa Mcnob-
30BaHH%A 3BPHCTHYECKUX METONOB Aa¢T TIONOXUTEALHEIE PE3YNbTATHL
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OBPHCTHUECKHE METONB Pa3sHOOGPAZHH, MOATOMY HENb3S OIMK-
caTh KaKylo-T1o of1Iy10 cXeMy HX pa3paboTku. Yallle BCero OHH MMpHU-
MEHAIOTCA COBMECTHO C METOJAMH nepebopa IS COKpalCHHS YHC-
Jia NIpoBepACMBIX BapuaHTOB. HekoTopeie BADHAHTH COTIACHO BHIG-
paHHOH BPHCTHKE CUMTAIOTCS 3aBEAOMO GecnepCneKTUBHBIMH H He
npoBepAlTc. Takol MoAXol ycKkopsaeT paboTy aropuTMa o cpas-
HEHHIO € TIONIHHIM nepebopoM. [TnaToit 3a 3T0 ABAAETCA OTCYTCTBHE
rapaHTHH TOTO, YTO BHIOPAHO NMPABMIBLHOE HWIM HaMjy4llee M3 Beex
BO3MOXHEIX pelIeHue.

5.6. CHOXIHOCTD A/ITOPHTMOB

TpagHUHOHHO MPUHATE OUEHWUBATH CTENEHE CIOXHOCTH aMQpPHT-
Ma o o0BCMY HCMONB3YEeMBIX MM OCHOBHBIX PCCYPCOB KOMITBIOTEPA:
MPOLICCCOPHOTD BPEMSHH M ONEPATHBHON MaMSATH. B CBA3M C 3THM BBO-
JATCA TAKWE MOHATHA, KaK BPEMEHHAS CIOXHOCTD ATOpHTMA M 06BEM-
Had CIOXHOCThH allfOPUTMA.

TTapameTp BpeMeHHOH CIOXHOCTH CTAHOBHTCA OCOOEHHO BaXKHBIM
J7isi 3a7ia4, MpeIyCMaTPHRAIOUINX WHTEPAKTHBHBIN peXuM paboTh Npo-
TpaMMBL, WIH JUIS 33034 YIPaRIeHHA B PEXNMC peabHOTO BPEMEHH.
YacTo NPOrpaMMHCTY, COCTARNAICLICMY NPOTPaMMY YTIDABISHHA Ka-
KHM-HHOYADb TEXHHYECKUM YCTPOHCTBOM, TIPHUXOIUTCA UCKATH KOMIT-
POMMCC MeXOY TOUHOCTBIO BHYHMCAeHU W BpeMeHeM pabOTH Tpo-
rpaMmel, Kak TIpaBMAO, MOBRIIIEHHE TOYHOCTH BeAeT K YBEJIHUEHHIO
BpeMeHH.

O6BeMHAasA CIOXHOCTD NPOrpaMMbI CTAHOBHTCS KPUTHHECKOH, Koraa
o0peM 0OpabGaTHBaeMbIX JaHHBEIX OKa3BBAETCH HA Mpeiene obbeMa
onepaTHRHO# mamaT 3BM. Ha coBpeMCHHBIX KOMITBIOTCPaX OCTPOTA
3ToH NpoGaeMbl CHHXaeTcA Oaaromapa Kak pocty obsema O3Y, Tak H
3d))eKTHBHOMY HCNOJIB30BAHHIO MHOTOYDOBHECBOH CHCTEMBI 3aMOMH-
Halomx yeTpoiicTs, [porpaMme 0Ka3LIBacTCA JOCTYIHOM O4eHb H0Nb-
af, NPakTHYEeCKH HeorpaHMYeHHasa ofJIacTb MAMATH (BUPTYaNbHAS
naMATh). HenocTatok 0cHOBHOH NaMATH IPHBOIHT JIMITL K HEKOTOPO-
My 2aMeaneHHIo paGoThl W3-3a 06MeHOB ¢ AMCKOM. Hcnonbayiores
MpueMBl, MO3BOJAIOUIHG MUHHMH3HPOBATh MIOTEPH BPEMEHH NMpPH Ta-
KOM 0OMeHe. 3T0 HCMOJb30BAHUE K3LI-MAMATH W aMMapaTHOro mpo-
CMOTpPa KOMaHI MporpaMMBl Ha TpeOGyeMoe YHCIO XOHOB BNepeld, 4TO
no3eoNAeT 3a01aroBpeMeHHO NMEPEHOCHTh C AWCKA B OCHOBHYIO MNMa-
MATh HYKHBIe 3HaueHH1. Mcxomsa U3 CKa3aHHOTO MOXHOC 3aKTIONHTD,
YT MUHHMH3aLUA eMKOCTHOH CIOXKHOCTH He ARIACTCA NepBooYepe -
Hoii 3amaueil. TloaToMy B AanbHeitlleM MBI GymeM MHTEPECOBATHCS B
OCHOBHOM BpPEeMeHHO# CI0XHOCTBIO allTODUTMOB,

BpeM#A BHIMONHEHHS MPOTPaMMBE MPOMOPLMOHANBEHO YMCTY HCTION-
HACMBIX Onepaumit, Pasymeercs, B pasMepHbIX €AMHULIAX BpeMenH (ce-
KYHAX) OHO 3aBHCHT €1li¢ H OT CKOpocTH paboThl mpoueccopa (Tak-
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TOBOI yacToTH). g Toro utoGh NoKasaTeb BpeMeHHO! CIOKHOCTH
ITOPHTMA GBI MHBAapMaHTCH OTHOCHTENBHO TEXHHUECKHX XapaKTe-
PHCTHK KOMNBIOTEPA, €r0 H3MCPAIOT B OTHOCHTCHBHLIX ¢OMHHIAX.
OOLIYHO BpEMEHHAA COXKHOCTE OUCHHBACTCA YHCIOM BBINOMHAEMHEX
ofnepaumi.

Kak npasune, BpeMeHHas CA0XKHOCTD ATTOPUTMA 3aBHCHT OT UCXOII-
HHIX JaHHBIX, 3TO MOXET ORITh 3aBUCHUMOCTE KaK OT BeJIMUMHBI UCXOl -
HBIX JaHHBIX, TaK ¥ OT HX oGbema, Ecan 0603HAYMTh 3HAYEHHE napa-
METPA BPEMEHHOM CNOXHOCTH ANTOPHTMA o CUMBOsIOM T, , a Gyksoit V
0003HAYUTL HEKOTOPBIA YHCHOBOH NapaMeTp, XapakTepusyiotnit uc-
XOOHBIE HAHHBIE, TO BPeMEeHHYK} CIIOKHOCTE MOXHO TIpeACTABUTE Kak
dyrkumo T(V). BeiGop napamerpa V 3aBUcUT oT peluaemolt 3amaun
WIM OT BHIA HCTIONB3YEMOTO ANTOPUTMA UM peiieHHS JaHHOHK 3amayuy.

IIpnmep 1. OueHHUM BPEMCHHYIO CIOXHOCTD ANTOPHTMAa BHIMHCIE-
HHA (aKkTopHana Lesoro NONCKHTEABHOIO YUCha.

Function Factorial (x:Integer): Integer;
Var m,i: Integer;
Begin m:=1;
For i:=2 To x Do m:=m*i;
Factorial:=m
End;

TMonpcuwTaeM ofinee THCAO ONEPAIHii, BLINOMHIACMBIX NPOrPaMMo
NP JAHKOM 3HaueHHH X. OIMH pa3 BHITONHSACTCA ONepaTop m: =1; TejI0
LIMKNA (B KOTOPOM ABE ONEpAlM: YMHOXEHHE W NPHUCBAHBAKYE) BRIION-
HAeTcA X — | pa3; oIMH pa3 BHITOMHACTCA NPHCBAMBaHHE Factorial:=m
Ecin xaxmyio u3 onepatiMii IpUHATE 32 SAHEHLY CAOXHOCTH, TO Bpe-
MEeHHAs CJIOKHOCTE BCero aaroputMa Oynetr 1 +2(x — 1)+ 1 =2x, Or-
CIOAA FOHATHO, YTO B KAaYECTBe jTapaMeTpa V cnenyer NpHHATH 3Haye-
HHMe X. DYHKLMA BpeMEHHOI CIOXHOCTH NONYIMIIACE ClenyIomleii:

T (V) =2V.

B 3TOM ciTysae MOXHO CKa3aTh, UTO BPEMEHHAA CNOXHOCTb 3aBHCHT
AVMHEHHO OT MapaMeTpa JaHHBIX — BEJWYHHB! apryMeHTa (yHKIHH
daxTopuan.

IIpamep 2. Bu4ncncHHe cKaaspHOro HPON3BEACHHA ABYX BEKTOpOB
A= (ah @y, oy ak)’ B= (bls b29'--s bk)‘

AB:=0;
For i:=1 To k Do AB:=AB+A[il*B[i];

B »T0j 3anaue o6peM BXOAHBX JaHHEX # = 2k, KonyuecTBo BBI-
nonHdgeMbIx onmepaunit | + 3k = 1+ 3(n/2). 3necb MOXHO B3ATH
V= k=n/2. 3aBUCHMOCTH CIOKHOCTH aNTOPHTMA OT 3HAYEH Wi sm€-
MEHTOB BeKTOPOB A4 U B HeT. KaK H B npeaninyilieM NpuMepe, 30eCh
MOXHO rOBOPHTEL O NHHEKHOH 3aBMCHMOCTH BPEMEHHOH CIOXHOCTH
OT napaMcTpa JaHHbIX,
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C napaMeTpoOM BPEMEHHOIN CIOXHOCTH aNropUTMa OOBIYHO CBA3H -
BAIOT IBe TeopeTHYecKue npobnembl. [Tepnas cOCTOHT B OWCKE OTBETA
Ha BOTIPOC: O KAKOTO NMpeaesia 3HAYCHHS BPEMEHHOM CITOXKHOCTH MOX-
HO HOWTH, COBEPLICHCTBYA aNTOPHTM peilicHHS 3afadH? JToT npepen
3aBHCHUT OT CAMOI{ 3alaYy U, CnejOBaTeNbHO, ARAAETCH ¢ COOCTBEH~
HO# XapakTepUCTHKOA.

Bropas npoGnieMa cBsizaHa ¢ KIacCH(hHKAIHeH anropUTMOB 10 Bpe-
MEHHOI coxXHOCTH. PyHxumA T, V) 06bYHO pacTeT ¢ pocToM V. Kak
GHICTPO oHa pacTeT! CYIIECTBYIOT ANTOPUTMDI C JIMHEHHOI 3aBHCHMO-
cThlo T, oT V (Kak 370 OGbUIO B PACCMOTPEHHBIX HaMM NpHMepax), ¢
KBaJlpaTUUHOH 3aBHCUMOCTBIO H C 3aBHCHMOCTERIO 60Mee BHICOKHX CTe-~
neHeit. TaxyHe anrOpHTMBI Ha3bIBAKOTCA MOTMHOMHANLHBIMH. A Cyllle-
CTBYIOT aATOPHTMBI, CIOXHOCTb KOTOPBIX pacTeT GhicTpee MoGoro no-
nuHoma. IpobneMa, KOTOPYIO YaCTO PEIAIOT TEOPETHKHN — HCCNEan-
BATENU ANTOPHTMOB, 3aKTIONACTCS B CAEAYIOILEM BOTIPOCE: BO3MOXEH
JH Jnd AaHHOH 3aauM MONUSIoMUaNsHbLA anropuTM?

5.7. Meroapi COPTHPOBKH JAHHBIX

CyilecTBYeT TPAAMIHOHHOE AC/ICHHE ANTOPUTMOB Ha YHCHEHHBIE H
HeUHCNHEHHBIE. YUCTeHHBIE ANTOPHUTMBI MIPEAHA3HAYEHB LI MaTeMa-
THYCCKUX pacieToB: BeMHCAEHHA Mo dopMynaM, pelleHHA ypaBHe-
HHii, craTucTHYecKoit 06paboTKH JaHKBIX U T.M. B TAKHX anropuTMax
OCHOBHBIM BHAOM 06pabaTpiBacMBIX JAHHLX ABNAIOTCS Yncna. Heuuc-
JIe{HbIE ANTOPHTMHB MMEIOT AENIO C CAMBIMH Pa3HOOOGPa3HBIMH BHAAMH
JaHHBIX: CHMBOJBHON, rpadudeckoit, MyasTHMenHIiiHONH HHDOP-
Mauueid. K 3Toii KaTeropHu OTHOCATCA MHOTHE aNTOPHTMBL CHC-
TEMHOTO NMpOrpaMMUPOBAHMNA (TPaHCASTOPH, ONepallHOHHDIE CH-
CTeMBl), CHCTEM YMpaBlieHNs 6a3aMM SaHHLIX, CETEBOTO MPOTPAM-
MHOTO 00ecneyeHua U T. 4.

Jnga nporpaMMHBIX TIPOAYKTOB BTOPOil KaTeropuu HauGosce 4acTo
WCTOIB3YCMBEIMH SBAAIOTCSA aATOPHTMBI COPTHPOBKM JAHHBIX — YIO-
psaoyeHUs MHGOPMaLUU 10 HEKOTOpOMY MpH3HaKy. OT 3¢xbeKTHB-
HOCTH, TIPeXIE BCETO CKOPOCTH, MX BHIIONHEHHS BO MHOTOM 3aBHCHT
3¢ heXTUBHOCTb PAGOTEL BCSH NPOrpaMMBl.

Paanuuaior anropuTMEl BHYTpeHHEH COPTHROBKH — BO BHYTPeHHEH
NaMATH U ATOPUTMHEI BHELUHEH COPTUPOBKH — COPTHPOBKH haityioB.
Hanee M 6yzeM pacCMATPUBATE TONBKO BHYTPEHHIOW COPTHPOBKY.

Kak nipasuno, copTHpyeMble JaHHbIE pacnoaralTca B Maccubax, B
TipocTeiilieM ciiydae 3TO YMCIOBbIE MAacCHBLL. QIHAKO AN HeYHCNEH-
HLIX AJTOpHTMOB GOjlee xapaKTepHa CMTyallMs, KOTHa cOpPTHpyeTcs
MaccHB 3anuceit (B TepMuHogorHM Ilackans) Wnu MaccHB CTPYKTYp
(& Tepmunonornyn Cu). TTone, Mo 3HAYCHHIO XOTOPOrO MPOHU3BOIHTCS
COPTUPOBKA, HA3BIBAaeTCA KawowoM copmuposku, OOBYHO OHO MMeeT
YHcnoBoi THN. HanpHMep, MacCHB COPTHPYEMBIX 3alTHCEH CONEPXUT
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ABa NONsi: HAMMEKOBAHHE TOBAapa K KOIWYCCTBO TOBapa Ha cxiuame. B
nporpaMMe Ha TTackane oH omMcaH Tak:

Const n=1000;
Type tovar=Record
name: String:;
key: Integer
End;
Var A: array([l..n] Of tovar;

CopTupoBKa NpoH3BoAnTC 11b0 Mo Bo3pacTaHH1o, OO0 1o yOb-
BAHHIO 3HAYEHUA KITIOYa Ali] .key,

Bo Bcex manbHelIMX npuMepax nporpaMM Npeanonaracycs, YTo
NpUBEJIEHHBIC BHILLIE OMIHCAHHA B NPOrpaMMe MPUCYTCTRYIOT TTo0alb-
HO M 00NacTh MX ACHCTBMS pacHpOCTPaHACTCA Ha NPOUEIYPhl COPTH-
pPOBKH. XOTS BCe NMPHUMEDH NIpHBoaATCA Ha Ilackane, Ho no ToMy Xe
NMPYHUMIY MOXHO pa3paboTaTh GYHKIHMH copTHpoBKH Ha Cu/Cu++.

ANTOPUTM CODPTUPOBKH <«METONOM IMy3bIpbKas paccCMATPUBICH B
pasgene 3.17. 3neck MBI OGCYIHM ABa anTOPHTMA: COPTHPOBKY IpO-
CTLIM BKJTIOUCHHEM U GBICTPYIO COPTHPOBKY.

CopTHPOBKA NpOCTHIM BEMOUehHeM. TIpeamonoxuM, YTo Ha He-
KOTOpOM 3Tane pabGoTH anropuTMa jieBas 4acTh MaccHBa ¢ 1-ro 1o
{i = 1}-it ameMeHT BKAIOYHTENBHO ABISETCH OTCOPTHPOBaHHOM, a pa-
Bas YacTh ¢ i-ro No #-H 3MEMEHT OCTaeTCA Takol, Xakoil oHa ObLia B
NepBOHAYaANbHOM, HEOTCOPTHPOBAHHOM Maccube. OgepeaHol war an-
TOPHUTMA 3aKAI04aeTCA B PACLIUpPEHHM JIeBOH YacTH Ha OOMH SNCMEHT
H, COOTBETCTBCHHO, COKpaIlleHHH TIpaBoH dacTu. ns atoro ocpercs
fiepBuiil 3neMeHT npaBofl YacTH (¢ MHIEKCOM /) W BCTaBNSETCs Ha
TIOAXOASISE €MY MECTO B JIEBYIO HYacTh TaK, YTODB YIIOPANOUEHHOCTD
neBoii YacTH COXpaHMAACH,

Nponecc HauMHAeTCs ¢ MeBoif YacTH, COCTOALLEH W3 ONHOTO JNEMEH-
Ta A[1], a 3aKaHYMBAeTCA, KOINA Npapas YacTh CTAHOBUTCS IYCTOMH.

Procedure Straightlnsertion;
Var i,j: Integer; x: tovar;
Begin For i:=2 To n Do
Begin x:=A[i]; {B nepemeHHo#i X 3anoMMHaeTCsH
3HaWeHUE, KOTOPOEe HYXKHO NOCTABMTE HA CBOE MECTO B
nesoit wacTu}

ji=i—1; {paeuit kpalt nepofi wacTH}

While (x.key<A[j].key) and (j>=l1) Do

Bagin A(j+1):=A(j); j:=j—-1:; {HpomsmxeHue
"oHpKM® B JiepOfi WacTM MaccuBa CrpaBa Hanepo o Tot
NO3MIMK, B KOTOPYX HOONAXSeH OHTH BKIIOYEH BJIEMEHT

Ali)}

End;

A[j+1]:=x {BrmwueHmMe A[i] B "mEpky" B Neroi
JACTH }
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End
End;

Tenepb OLEHKUM CIOXHOCTb aINTOPHTMA COPTHPOBKM TTPOCTEIM BKIKO-
yeHHeM. OueBUAHO, UTO BPEMEHHas CIOXHOCTh 3aBUCHT KAaK OT pa3-
Mepa COPTHPYEMOTO MacCHBa, Tak M OT ero HCXOOHOrOo COCTOSHUA B
CMBICJIE YIIOPAIOYCHHOCTH MCMEHTOB. BpeMeHIIaa clloXxHOCTE OyaeT
MHHHMAaNBHO, €CITH HCXOOHBEI MacCHB YXe OTCOPTHPOBAH B HYX-
HOM MOpsAAKe 3HAYeHWH kimo4a (B JaHHOM Ciayyac — M0 BO3pacTa-
HHI0). MakcuManbsHoe 3HaUCHHE CTOXHOCTH OYAeT COOTBETCTBOBATD
MPOTHEOIIONOXHOH YIIOPSAOICHHOCTH HCXOMHOTO MaccHBa, T.e. YNo-
PAJOYEHHOCTH HCXORHONO MacCHBa MO YOBIBaHHIO 3HaueHHIt Kmova.
OO6bIYHO ANS AJITOPUTMOB COPTHPOBKH BpeMEHHAsA CIOXKHOCTD OLeHH-
BACTCA KOJAMYECTBOM TNEPECHUIOK 3CMEHTOB.

OleHUM BeJIMYMHY MHHHMaNbHON BpeMeHHOMH CAOXHOCTH alro-
pHTMa. Eciu MaccMB yXe OTCOPTHPOBAH, TO TeA¢ LHKNA while He
OyaeT BRINMONHATLCA HH pa3y. BHNOTHEHHE MPOUESAYDPEI CBEASTCA K pa-
G0oTE CNENYIOLIETO IIHKAA:

For i:=2 To n do
Begin x:=A[i];
Je=i=1;
A{j+1]:e=x
End;

TTockoNibky Teno UMKIa for HCMoAHAETca n— 1 pas, TO YHCHO
MEPECEUIOK NMEMEHTOR MACCHBa

My = 2(n — 1),
a YMCIIO cpaBHEHHI Kmoueit paBHO
Con=n—1.

CHOXHOCTb anropHTMa SyEeT MaKCUMAaNbHOH, €CTH HCXOOHBIM Mac-
CHMB YIOPAIOUYEH Mo yObiBaHMKO, Toraa KO 3aeMeHT A(i] OydeT
«IPOTOHATLCA» K HAYANY MACCHBa, T.€. YCTAHABIMBATLCA B NMEPBYIO
nosvumio. Uuxn while poimonuutes P pazmpu i=2, 2 pazanpu i =3
U T.A., 1 — 1 pa3s npn i = n. Taknm o6pa3oM, o6iliee YHCIO NEPECEUIOK
3arnMcell papHo:

"
My =201 - 1)+ 3 (i =1) = An-1) + n(n=1)/2 = %(nz +3n-4).
i=2

Bonee noaxoaduieit 1A peanbHO CHTYALIMH SBIAETCA CPeOHAR GleH-
xa cnroxcriocmu, JIns ce BbIMUCACHWA HARO TMPEANONIOXUTE, YTO BCS 3Jie-
MEHTBI HCXOMHOTO MACCHBA — CIyYaliHbIe YMcna H WX 3HAYEHHA HH-~
KaK He CBA3aHBI ¢ HX HOMepaMH. B TakoM cayuae pesynbTaT OuepeaHoi
NMpoBEPKH YCHOBHA x.key<A[j].key B IHKI¢ While TakXe ABNseT-
CAl CNydaHHBIM.

295



PaszyMHO HONYCTHTS, YTO CpeaHee YUCTO BHMITOTHEHWH LIHKNA While
IUISL KAXA0TO KOHKPeTHOTO 3HAYEHHUS § paBHO i/2, T.e, B CpeaHeM Kax-
AbIi pa3 NPUXOANTCA NMPOCMATPHBATD MOJIOBHHY NMOCJIEAOBATENIBHOCTI
JO TEX nop, Noka He Halzercsa moaxoasilee MECTO LISl OYCPEAHOIo
aneMeHTa. Toraa dhopMyna I cpedHEro YHCaa MepeckUioX (CpeaHss
OLICHKA CJIOXHOCTH) OyIeT clcmyiowei:

n
M,=2n-1)+ 2‘{{/2= 2(n- l)+(n-2)(n-1)/4=%(n2 +91-10).
i

Kax MakcuManbHas, Tax ¥ CpeHAA OLEHKA CJIOXHOCTH alrOpHT-
Ma KBaIparTHyHa (ARIACTCA MOTHHOMOM BTOpOIf CTENIEHH) MO mapa-
METpPY A — pa3Mepy COPTHPYEMOTO MacCHBa.

Anroput™ OBICTPOIl cOpTHPOBKH. 3TOT anropuTM 0wl paspaboTan
3. XoapoM. B anropurme OHICTPOHf cOPTUPOBKH UCIIONB3YIOTCH TPU HAEU:

¢ pasaciicHHE COPTHPYEMOTO MACCHBA HA 2 YacTH, JIEBYIO M NPABYID,

¢ B3aUMHOe YIIOPAAOUYEHHE ABYX YacTeil (IToAMacCUBOB) TaK, YTO-
6Ll BCe aneMeHTRl NeBoil YacTH He TIPCBOCXOIWIH 3JIEMEHTOB npa-
BOH YacTH;

& pexXypcus, NIpH XOTOpoil MOAMACCUB YITOPAOOYHBAETCS TOYHO Ta-
KHM Xe CIocoBoM, XaK K Beck MaccHB,

Jns pasnencHHs MACCHBA Ha ABe YacTH HYXHO BHOpAaTh HCKOTO-
poe «BapbepHoe» 3HaYEHWE KITIOYa. BT0 3HaYeHHE AOJKHO YIOBIET-
BOPATH €AHHCTBEHHOMY YCNIOBHIO! IEXATh B IHANa3CHe 3HauYeHUit 1ns
JAHHOro MaccHBa (T.€. MEXAY MUHUMAIBHOR M MaKCHMAaNbHOR Besin-
YHHOI). 3a «bappep» MOXHO BhIOpaTh 3HAYCKHHE KiTIoYa J1000ro ane-
MEHTA MACCHBA, HATIDHMEp NEPBOro, WK NMOCAEAHEIo, WIH HAXONA-
Werocs B cepeluHte,

Janee HyxHO crenaTh TaK, YTo0bl B IEBOM NMOAMACCHBE OKA3ATHCh
BCC INEMEHTH! ¢ KAIOMOM, MEHEIIHM Haphepa, a B TTpaBOM — ¢ GoJb-
1MM. 3aTeM, MPOCMATPHBAst MACCHB CICBA HAMPaBo, HCOOXoMMMO HajitTy
NMO3HUHIO NEPBOTO JEMEHTA ¢ KMOYOM, DobitMM Gapbepa, a npo-
CMATpBBasi CNpaBa HafieBo — HaiiTh NnepBblii AEMEHT ¢ KMOYOM, MeHL-
wHM Gapbepa. CrienyeT NOMEHATh 3TH 3HAYEHHA, 3aTeM TNPOAONLKHTh
BCTPEYHOE ABMXEHHE JO CReAyloweR napsl jIeMEHTOB, IMpeAHAa3Ha-
YeHHbIX gas oGMeHa, HeoGXx0AMMO MOBTOPATH 3TY TPOLICHYpPY, NMoka
HHASKCHI JIEBOTO H MPAaBOro NMpOCMOTPOB HE coBnanyT. Mecro copna-
JEHHS CTaHeT rpaHuuecii Mexny IBYMS B3AMMHO YNOPANCYCHHEIMH
noaMaccueaMi. Jlanee afropuT™ peKypcMBHO NPUMEHACTCSA K KaXno-
MY U3 TIOAMACCHBOB (JICBOMY H NpaBcMy). B KOHeHHOM cyeTe TpHXO-
IHM X COBOKYITHOCTH M3 4 B3AHMHO YNIOPANOYCHHBIX OZHO3IEMEHT-
HBIX MACCHEBOB, KOTOpLIE NCIHTE AAIbIIC HEBO3MOXHO, JTa COBOKYT-
HOCTB 00pa3yeT OIHH MONHOCTRIO YNOPAIOUeHHBI MaccHB. CopTUPOBKa
3apepiucHal

Procedure Quicksort;
Procedure Sort(L,R:Integer):
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Var i,j,bar: Integer; w:tovar;
Begin i:=L; j:=R;
bar:=A[ (L+R)div2] . key; {YcraHoBKa Gapbepal
Repaeat
{llouck sneMeHTa CISBa LNA olMenal
While A[i].key<bar Do i:=i+l;
[Tlonck anemMeHTa chOpaka ana obMeHal
While A[j].key>bar Do j:=j-1;
{OBMeH 3EeMEHTOB M CMemieHMe 10 MacCHMBY )
If i<=j Then
Begin w:i=A[i]); A[i]:=A[3); A(j):=w;
femitl; ji=j-1
End;
ontil i>j;
{chopMMPOBAHH B3aMMHO YNOPANOYSHHHE NOIMACCHMBH}
{CopTHpoBKa JeBOTO nogMaccmsal
If L<j Then Soxrt(L,j}:
{CopTUpoBKa NpaBOTC NOAMACCHBA}
If i<R Then Sort(i,R};
Bnd; {Sort}
Begin Sort(1,n)
End. {Quicksort}

Cnoxnocts anropaTMa Onctpoit coprnpoxi. Mconenosauue Bpe-
MEHHOI CIIOXKHOCTH ANTOPUTMA GHICTPO#H COPTHPOBKH ABNIETCA QUMEHB
TpYyAOEMKOH 3amaueit, ¥ MO3ITOMY MBI 34eCh IIPHBOAKTH €TI0 He OyleM.
PaccMoOTpHM JIWINBG OKOHYATENBHBIH Pe3yNLTaT 3TOr0 aHamusa. Bpe-
MEHHaA CIOXHOCTD T Kak (PYHKUHSA OT # — pasMcpa MaccHBa — MO
TIOPSLAKY BEIHYMHBL BHIpaXaeTcs caenyiowei gopmysoii:

T(n) = O(nin(n)).

3nmech HCMONB30BAHO NMPHHATOE B MaTeMaTUKe 0003HayeHue: O(x)
0003HauYaeT BEIMYMHY nopagxa x. CNenoBaTeAbHO, BpEMEHHaA CI0X-
HOCTD AIFOPHTMA OBICTPOI COPTHPOBKM €CTh BEIMYMHA TIOpsaKa # In(x).
371a peIHYMHA AS LEILIX MONOXHTENBHBIX 7 MeTTblle, YeM 1 (BCIIOM-
HHM, YTQ ANTOPUTM COPTHPOBKH NMPOCTHIM BKIIOYEHUEM HMEET CIIOX-
HOCTB NOpaaxa #%), K ueM Gosiblue 3HaYeHHE 7, TEM 3Ta pa3HULIA Cy-
wecTBeHHee, Hampumep:

n=10; n? = 100; n In(n) = 23,03;
n = 100; n? = 10 000; n In(n) = 460,52,



TJIABA 6. 3ATAYHA 11O YTPOTPAMMMPOBAHHIO

B aroit maee npencrapneHa Oonblas rmonbopKa 3amad, KOTOPHIE
MOTYT GbITH UCNIOJNIBL3IOBAB A1 OPraHM3ALMH NPAKTHHECKWX 3aHATHiL
TO MPOTPaMMHUPOBAHUIO Kak Ha [lackane, Tak ¥ Ha Cu++.

3anayy CHCTEMATH3HWPOBAHE! 1TO KOHCTPYKIUMAM s13bIKA, OXBaTbiBa-
10T 17 TeM M crpynmMpoBaHbl B paszfiensl. Hymepauua ynpaxHeHwit B
KaXJOM pasfieNie HauMHaeTca ¢ Homepa oani. KpoMe Toro, npeanara-
eTca Habop «0OMBUINX MPOEKTOB», KOTOPHIE MOTYT OHITh pCATH3OBAHE
B KOHIIE M3y4YeHWA Kypca TpOTpaMMHPOBAHHA MRS 3aKDEIUTEHUS U
pa3BUTHA HABHIKOB NPOTPaMMUPOBAHUA.,

B GonpuiHHCTBe pasaenoB 3afayy pasaeaeHnl no TPYIHOCTH Ha TpH
YPOBHS:

A — comepxuT NpOCTHIE 3alaqM, PEIIeHHUS KOTOPLIX CBOASTCH K
THINOBEIM ANITOPUTMAM;

B — conepxuT Golee CROXHBIC 331241, TpeOylommre coIeTaHUA TH-
TIOBBIX QNTOPHTMOB U ONPESeNICHHOTO TBOPYECKOro MOIXona;

C — conepxuT 3anavy, peKOMEHIOBaHHbIC IIA BHIMONHEHNA Hay-
Gosee MOATOTOBNEHHLIMH YYalllBMUC.

3azayu COCTABAEHH € YYETOM ONBITA MPOBEASHHS ITPAKTHYECKUX 1
NaGOPATOPHEIX 3aHATHI NO NPOTPaMMHUPOBAHMIO Ha MATEMATHYECKOM
dakynbTete U dakynasrere MHPOPMATHKY W 3KoHOMHKM TTepmcKoro
roCyaapcTBEHHOTO NENArOTHYECKOTO YHHMBepcuTeTa., UCcnoNb30BaHB
TaKKe 3aJaud U3 cOOPHMKOB, MPUBEACHHSIX B CMIMCKE JIMTEPATYPHL.
Pasnen <«3apaun mo TeMe “Momynu”s cONePXUT TONBKO aBTOPCKHC
pazpaboTKH.

6.1. 3apaun no Teme «JInHeliHbIE NPOTPAMMSI>

6.1.1. Berucaennn no opmynam

BuiuhcnuTs 3nayeHHe BRIpaXEHMA Tto GopMyne {Bce nepeMeHHbIE
NPUHUMAIOT ACACTBUTENLHEIE 3HRUCHUA):

. b+4b’+4ac_030+b_2_ , a.b_ab-c,
' 2a K cd cd’
sinx+cosy i x+y xy-~12
__._...._.._.t Y ____—;
‘cosx—siny Exy ) 4 y+1 34a+x
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Infcos x| _
) ln(l+x2)’

11,[l+—12-J ~12x%y,
x

COsS x

13, —

+16x cos(xy) —~ 2;

1 ;
12x* +7x-5
l?.xlnx+-—l—-;

COSJC—-'-;-

15. 2ctg(3x) -

_yi+l2xy-3x?

19. &* ,
5. 18y -1

Incos
2. 2ctg (3x) —-lﬁ—ilc—-l_fz—);

23, 3 —4x+(y-\/|;|.);
25. x = 10%"* + cos(x — y);

27. cos’(sin l];
F4

x* x%,
6.x--3—+—5—,

8. (1- 1g x)°8* +cos(x - y);

x+1Y
— 18xy*;
l°‘[x—1) +18xy?

x2-Tx+10

12 x?-8x+12°

14. 27% - cos x +sin(2xy);

16. |x? -—x’[—-x,—iﬁa;

18. sinVx + 1 —sinvx - 1;

1+sinx+1
2. cos(12y -4)

2. e*-x-2+(1+x);
24. x ~10sin x +[x* - x*|;

PR 3
%, 1+sin“{x+y) o

2+ x—i-
14 x%y?

cost x ax® +bx+c¢

" sinx
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6.1.2. Brunc/ieHns B MATEMATHYECKUX 32729aX

1. BLIMMCIMTD NEPHMETD Y TUIOMIAAL IIPAMOYTONBHOTC TPCYTOIbHU -
Xa Mo IJIMHaM @ ¥ b AByX KaTeToB.

2. 3anaHp! KOOPAMHATHI TPEX BEPILUH TPEYTOIBHHKA (X1, 1), (X2, V3),
(x5, ¥;). HaitTi ero nepuMeTp U nioiankb.

3. BEIYMCHHMTL JTHHY OKPYXHOCTH W IUTOLLAAB KPYTa OAHOTO H TOTO
XKe 3a8aHHOTO pagHyca R.

4. Haitti npon3BeneHHe UNp 3aEAHHOTO YeTHIPEX3HAYHOTO YHCTA.

5. Haubt aBa uydcna. Halitk cpeaHee apudmetnyeckoe xyGoB 3THX
YyHuCcen U CpefiHee TCOMETPHUECKOE MOnyNeil 3TuX yuces,

6. BRIYHCITHTL PACCTOAHHE MEXAY JABYMS TOYKAMH C AAHHBIMH KO-
opauHaTaMu (x), y,) u (%, y»)-

7. Jaubl ABa AeACTBUTENLHBIX YHCIA X U y. BHYHCIHTE HX CyMMY,
Pa3HOCTB, TIPOU3BEACHME U YaCTHOL.

8. Jaua anuHa pebpa xyba. HaltTi nnowmwans rpady, miomans moni-
HOI MOBEepXHOCTH ¥ 00BEM 3TOrO Kyda,

9. NaHa cTOpOHa paBHOCTOPOHHErO TpeyToNsHKUKa. HaitTh nnowane
3TOTO TPEYTONbHHKA, €T0 BLHICOTY, PAAMYCH BIMCAHHOI M ondcaHHON
OKPYKHOCTE#.

10. W3BecTHA MTHHA OKpyXHocTH. Haittn nomanp Kpyra, orpaln-
YEHHOTO 3TOH OKpPYXHOCTBIO.

11. HaitTu miowaae KONbUA, BHYTPeHHHH pagnyc KOTOpOro paked
r, a2 BHewHHit — R (R > r).

12. TpeyronbHHK 3382H BENHYHHAMH CBOHX YIJIOB M PAXMYCOM OfTH-
CaHHoii oXpyxXHocTH. HailTH CTOpOHBI TPEYTONBHHKA.

13. Haiiti rutolans papHoSeaApeHHON Tpaneuny ¢ OCHOBAHUAMH 4
1 b v yrnoM o nipu SonbluieM OCHOBAHUH 4.

14. BLIYHCINTD KOPHU KBATPATHOTO YPAaBHEHHA ax*+ bx+ ¢ = 0 ¢ 3a-
JauHbBIMH KozaddprumncHTaMu a4, b H ¢ (npeanonaraercd, yto a#=0 #
YTO IUCKPHUMHHAHT YPABHEHNA HEOTPHUATENCH).

15. HaHo aeiicTanTenpHoe yucao x. He nonpaysach HUKaKMMH Apyry-
MH apUdMETHYECKHMH ONePalHAMH, KPOME YMHOXEHHA, COXEHUS
M BEIYUTAHWA, BLIYHCIHTE 33 MHHHMAILHOE YHCIO onepanuii

25— 3x3 + 4x2 — 5x + 6.

16. JaHo 3kadyeHue x. TTonyuuTh 3HaueHHss —2x+3x>—4 W
14 2x+ 322+ 4x°, [T03a60TUTLCA 06 SKOHOMHH OTIEPALIMIL.

17. HaifTi nowanb TpeyronbHHUKA, ABE CTOPOHBI KOTOPOrO papHH
a ¥ b, a yron Mexmy 3THMH CTOpOHaMM ¥,

18. laHo 3HayeHue 4, He ncaonb3yd HUKaKKX GyHKUHY B HHKAKBX
onepauuit, KpOMe YMHOXEHHS, MOTYUUTh SHAYEHUE 4&° 32 TPH ONepa-
KK ¥ a'® 33 YeTHIpe OnepauuH.

19. HamucaTb NporpaMMy, KOTOPas BHIBOAWT Ha 9KpaH NePBLIC Ye-
THIPC CTENEHH YHCHA 7.
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20. Haiitu cymMy WwieHOB apudMeTHUECKOi NPOTPECcCHH, eClH M3-
BECTHBI €€ NEPBLH WIieH, 3HaMeHaTeNb W YHCNO YIEHOB NPOTPECCUN.

21. Haiitn (B pamMaHax B IpaZycax) Bce YIJbl TPEYroibHHKa €O
CTOpPOHAMH 4, b, ¢

22. CocTaBuThb NpOrpaMMy NepeBOna panuaHHOH Meprl yria B rpa-
HOYChbl, MUHYTBH W CEKYH/BI,

23. Tpu conpoTHBacHUS R;, R;, R, coeamueHbl napainensHo. Haii-
IHTE CONMPOTHRACHHE COCIHHEHWA.

24, CocTaBHTB NpOTpaMMY ISt BBIMHCIEHHA TYTH, NPOitacHHOTO o4~
KOIi, €CJIH ee CKOPOCTDb B CTOAYEH BOAE v KM/Y, CKOPOCTb TEUEHHA PEKK
v KM/4, BpeMs IBHXEHHA T10 O3EpY £, Y, @ NPOTUB TEYCHUS PpeKH — 4 4.

25. Texyluee NOKa3aHUE 3NSKTPOHHBIX YacoB: M4 (0 £ m £23) n Mun
(05 1n<559) kc (05 k<59). Kakoe Bpems GymyT mOKa3bwIBaTh Yachl Ye-
pe3 p 4 g MuH r ¢?

26. BHYHCIHTD BEICOTH TPEYTOJLHHKA CO CTOPOHAMH 4, b, ¢.

27. TlosrropH KOWKH 3a NOJNTOPA Yaca CheAaloT MOATOPBI MBIIIKH,
CKONbLKO MBIILEK ¢helAaT X Kowek 3a Y vacon?

28. CocTaBuTh NMPOrpaMMy BLTYHCIIEHHA 00BEMa LIMIMHAPA H KOHY-
ca, KOTOpbIC MMEIOT ONMHAKOBYIO BHCOTY H ¥ ONWHAKOBHI paanyc
OCHOBAaHWA R,

29. BeecTH n1060it CHMBON H ONpENENHTS €r0 NOPATKOBHIN HOMEP,
a TaloKe YKa3aTh NPeABAYILINA W NOCHeaYIOIHNA CHMBOMEL.

30. laHa BenHYHHA A, BRIpaXalolas 06beM HHpopMaLHy B GaiiTax.
Iepebecth A B Gonee KpynHbe eAMHULE H3MePeHHS HHGOPMALIMH.

31. HJaHbl HaTypanbHHe YyHeaa M u N. BoigecTH cTapuiyio mHbpy
ApobHOH JacTH W Maaamyo uudpy neaoit wacty yuciaa M/N.

32, Haxo HaTypanbHOe Ydcio 7, KOTOpoe IIpelCTABNAET JUTHTENb-
HOCTB NMPOLIEAINIETO BpEMEHH B CeKYHAaX. BLIBCCTH JaHHOE 3HAYEHME
JUTMTENIBHOCTH B YacaX, MHHYTax H CeKyHIax B cichyiolleil ¢opme:
HH 4y MM muH SSc.

33. aHo nelicTBUTENBHOE YUCTO R BUa nnn . ddd (TpH wipoOBbIX
pa3pana B Apo6HO$ M menoit gacTux). [JoMeHATE MeCTaMH ApOoDHYIO H
LEMYI0 YACTH YHUCA H BEIBECTH NONYYEHHOE 3HAYEHHE YHCNA.

34. 3ananw apa BeKTOpa ¢ KoopAuHataMH (X}, 1, Z)) u (X5, b, Z,).
OnpeleNnTb YIoN MeXny BEeKTOPaMH.

35. BolypeAUTD MIOUIAIb H NEPUMETP NpaBHiIbHOTO N-yroabHHKa,
ONMCAHHONO OKOJIO OKPYXHOCTH paanyca R (paccMoTpeth N — ueno-
ro TMna, R — BClUeCTBEHHOTO THNAY,

36. OmpenenuThb, BO CKONBKO Pa3 IUICIIaAb KPyra paguyca R 60/b-
L€ MIOIAAK CerMeHTa, OTCeYeHHOTC XOpHoi ITHHEL A.

37. HailTi wacTHOe NpoW3BedeHHH YeTHHIX H HEYETHHX INdp ye-
THPEX3HAYHOTO YHCIIA.

38. 3agaH BexTOp C KoOopAHHaTaMH (x, y, 7). Haiitn yribl HaknoHa
3TOTO BEKTOpa K KOOPIMHATHHM OCHM.

39. Haittu njrowagp Kpyra, BNHCAHHOIO B TPEYTONBHUK € 3alaH-
HEIMH CTOPOHAMH.
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Puc. 53 Puc. 54

40, OKpYXHOCTD BITACAHA B KBANpaT 3a0aHHON mwiomaan. Hairma mmo- |
1ATh KBAIPaTa, BIIMCAHHOIO B 9TY OKPYXHOCTh. BO CKONEXO pas nno-
1IATh BINCAHHOTO XBAaAPATA MENBIUE TUTOMANH 3aJAHHOTO?

41. TIpencTaBUTE KOMIVIEKCHOE YUCho A + Bi (A, B — BelecTBeH-
HHI€) B TPHIOHOMETPWYECKOM BHAE.

42, TpeyroNBHAK 3a03aH BeJIMYAHAMHE CBOMX YIJIOB U PATHYCOM BITH~
CAHHOK OKpyxXHOCTH. HallTH CTOPOHH TPEYTOABHUKA.

43. laH MpAMOYTONBHEIA TpeyrombHUK ABC (7= 90°), A KoTopo-
IO OITpeiciieH CReayIoInKit HaGop XapaKTepHEIX MapaMeTpoB (pHc. 53):
a, b, ¢ — CTOPOHBI TPEYTONBHIKA; &, B — OCTpHIe YIIHI (B Tpagycax);
h — BHICOTA, OMYyMieHHad Ha TMNIOTeHY3y ¢; S — maowanb; P — mepn-
- MeTp TpeyroabHuKa. ITo ABYM 3amaHHEM NapaMeTpaM BHIYMCIHTD BCE
ocTanbHble. BO3MOXHEIE COYETAHNA JaHHBIX MTapaMETPOB:

a)a b6 a c;B)a k)b o, m)h B e)c p.

44. aH Npon3BONBHB TpeYTONBHEK ABC (pHc. 54), Ind KoToporo
onpeAencH creaylowMit Habop XapakTepHHIX NMapaMeTpoB: 4, b, ¢ —
CTOPOHH! TPEYTONBHUKA; ¢, B, ¥ — YIIH (B rpanycax); # — BHICOTa,
ONMYMEHHAA Ha CTOPOHY ¢; S — Ioans; P — nmepuMeTp Tpeyroib-
HAKa. ITo TpeM 3aJaHHEIM NapaMeTpaM BHYHCIATE BCE OCTANBHEIE.
Bo3MOXHEIE cOYeTaHMS ITapaMeTPOB:

1) a b ¢ 2) a, b, v, e o
4) h oc b 5) h ¢, o 6) S, A, B;
NS h o 8 a b h; 9) a b, §;
10) a, b, P, 11) a, A, «o; 12) a, A, ¥;
13) S, ¢, o; 14) A, a, B; 15) A, o, ¥.

6.1.3. 3azawn na ooe*famenne JOTHYECKHX BhIpAZKenni

COCTaBYTE AMHEUHYIO MIPOrpaMMy, NEYaTAlOIIYIO 3HAUYEHHE true,
ec/M YKa3’aHHOEe BLICKAa3bIBAaHWE SBISETCH MCTHHHBIM, M false —

B TIPOTABHOM CJIydae.
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1. CymMa OBYX NepBHX HHMQP 3aJaHHONC YETHPEX3HAYHOIO YHCAA
pPaBHA CYMMe JBYX ero MOCHeaHHX Hbp.

2. Cymma undp BAHHOIO TpeX3HAYHOIO yucaa N ABNACTCA YeTHBHIM
YHCAOM.

3. Touka ¢ KOODAHHATAMH (X, }) IPHHAITEXAT YacTH TDIOCKOCTH,
Jexaujelt Mexny IpAMEIMH x=m, x=n (m<n).

4. Knagpar 3apaHHOTO TPeX3HAYHOIO YH(JIA paBeH Kyby CyMMH Lidp
3TOrO YHCHA.

5. Hemoe yucno N ABNACTCSA YETHEIM ABYSHAUHBIM YHCIIOM.

6. TpeyTONLHMK CO CTOPOHAMH a, b, ¢ SIBIACTCA PABHOCTOPOHHHM.

7. TpeyTONLHMK CO CTOPOHAMH 4, b, ¢ ARNAETCA paBHOOSAPEHHEIM,

8. Cpeaum ymces a, b, ¢ ecTb XoT GH OTHA Mapa B3AMMHO NPOTHEO-
TIONOXHEIX.

9. Uncna a u b BEIpaXalOT [UTHHE KATCTOB OMHOTO MPAMOYTOIEHOIO
. 'Ipcyro.rmnmca,acn d — mpyroro. mmmﬂmammmno-
JOOHEIMH. .

10, JaHE TpH CTOPOHEI OAHOIO H TPH CTOPOHEI APYIOTC TPEYTOIb-
HHKA. DTH TPEYTrOJbHHKH PABHOBENHKHE, T.¢. HMEIOT paBHBbIe ILIO-
LIaAH. :

11. Jannas Tpoiika HaTy;)amHux qHCeN a, b, ¢ ARIACTCA TPOHKOM
TMudaropa, T.e. ¢2= a*+ b,

12. Bee mudps JAHAHOIO YETHIPEX3HAYHOrO YHCAA N paziiHIHEL

13. JaHHBIC YHCIA X, Y ABIAIOTCS KOOPIWHATAMH TOUKH, JeXauich
B MepBOi KOOPAMHATHOM YeTBEPTH.

14. (x;, 1) " (%3, )3) — KOOPAMHATH JieBoit BepxHeit U mpapoit
HIDKHEH BEpIOIHH NMPAMOYTOABHHKA. Touka A(x, ) NPHHAICKHAT NpPs-
MOYTONEHMKY.

15. Uncno ¢ apnserca cpegfHUM apHpMeTHIeCKHM YMCen a 1 b.

16. HatypanpHoe qHcio N ABASETCA TOMHbIM KBAAPATOM.

17. Hudpe AaHHOTO YETHIPEX3HAYHOro Yucaa N o6pa3yier cTporo
BO3PACTAIOIIYIO TOCNEA0BATEIEHOCTb.

18. IIndpel JaHHOrO TPEX3HAYHOIQ YHCAA N ABIAIOTCA ACHAMH
apRpMeTHIECKOH IMPOTpecCHN.

19. IIudpH AAHHOTO TPEX3IHAYHOIO YHCNa N ARMAIOTCS YNeHAMH
reoMeTPHYECKOH MpOTPecCHH,

20. Jaunple yucaa ¢ M d ARISIIOTCA COOTBETCTBEHHO KBaJpaTOM H
KyGOM YyMCha a.

21. Iindpa M BXOAMT B HECATHYHYK 3AMHMCh YEeTHIPEX3HAYHOIO
yucxa N

22. JlaHHO¢ METBIPEX3HAYHOE YHCNIO YHTAETCS OAMHAKOBO CJIeBa
HAIpaBO H CIpaBa HAJICBO,

23. ITTaxMaTHEIH KOHD 33 OAUH XOI MOXET MepPeMeCTUTLCS C OAHOTO
3aJaHHOIO MO Ha Apyroe (KaKIoe nojie 3afaHo ABYMsA KOOPAMHATA-
MH — UENBIMH YUcTaMu oT 1 mo 8).

24. B 3agaHHOM HATYPalbHOM TPEX3HAYMHOM 4mcie N AMeeTcd deT-
Has uudpa.
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25. CyMMa Kakux-THO0 ABYX A 3aJaHHOTO TPEX3HATHOTO HaTY-
pansHoOre uucna N papHa Tperbeit udpe.

26. 3amanHOe 4MCIO N gBNfETCA CTENMEeHBIO YHCHa @ (TIOKa3aTeNb
CTEeNEHH MOXET HAaXOAMTECA B AManaloHe ot ( xo 4).

27. CyMma 1ndp 334aHHOTO YETHPEX3HAYHOTO YHCAA N IIpeBoCcKo-
JUT TIpOM3peicHHE P 3TOro XKe yucha Ha 1.

28. CymMa ABYX NOCIERHMX HHGP 3aAMAHHOTO TPEX3HAYHOTO THCIIA
N MeHple 3aaHHOTO yHcna K, a nepsast uudpa 6oabLe 5.

2;. 3amaHHOe HATYpaNbHOE YACHO N siBAgeTca fBY3HAYHLIM U Kpar-
HO K. '

30. Cymma npyx nepBbeiX mMdp 330aHHOTO YETHPEX3HAYHOrO YMCHa
N paBHa IIPOH3BEIeHHIO ABYX MOCTERHMX.

31. X — OTpHIATENLHOE IO THCIIO, RenAmeeca Ha K Haueno.

32. Cpenn 3amaHHBIX Heawrx yucen 4, B, C, D ectb xota 6B OBa
JETHBIX.

33, [IpAMOYTONBEHMK ¢ H3MEPEHHAMA 4, B mogoteH mpsaMoyronk-
HHKY ¢ COOTBeTCTBYIOMIMMHA H3MepeHusMu C, D.

" 34. Npofs 4 /B aBasercsa NpaBHILHOIML.

35. IaxMaTHas Jaabs 34 OXHMH XOH MOXET ITEPEMECTHATECSH C ORHOTO
33JaHHOTO NMOJIA Ha APYToe (KAXIOE TONE 32KAHO ABYMS XOOPAHHATA-
MH — LeJHMH YAcHaMH ot 1 fo 8).

36. Tpadwk byHKIMH y = ax?+ bx + ¢ TIPOXOANT Yepe3 3aLAHHYIO
TOUKY ¢ KOODAMHATAMM (m, n).

37. BernyuHa d SBASIETCA KOpHEM TONBKO OXHOTO M3 YpaBHEHUI
al+bx+e=0umx+n=0.

6.1.4. OBaacTH, onHChIBACMEIC JIOTHYSCKEMH BRIPAKEHHAMH

Ins maHHEX OQNMacTelt coCcTaBATE IMHEHHYIO MPOTPaMMY, KOTOpas
MeYaTacT true, €CIIH TOYKA ¢ KOODPAWHATAMH (X, y) MPHHAUIEKHT
33KpalllcHHOH 00NacTH, H false — B NpOTHBHOM CIyyae:
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6.2. 3apaud mo Teme «Pa3sBlIKa»

6.2.1. TexcToBbie 327890

A

1. JaHH Tpn AeHCTBUTENBHBIX YHCAA. BO3BECTH B KBRIPAT TE M3 HHX,
3HAYEHNA KOTOPHIX HEOTPHULIATSNBHDLI, H B YSTBEPTYIO CTEMEHb — OT-
PHUATENLHEIS.

2. Aans! 1Be TO9KH A(x), Y1) 1 B(x3, y;). COCTABHTL AITOPHTM, Ope-
JCNSIOHMIL, KOTOpad H3 TOMCK HAXOOWUTCA GAIDKe K Hayaay KOOpPAHHAT.

3. MaHsl 1Ba YI71a TPEYTONBHUKA (B rpamycax). OnpeneiHTs, CYmIeCTBY-
€T JTH TaKOH TPEYTONIEHHK, N eClTA Ja, TO OYAeT Ji1 OH NPAMOYIONEHEIM.

4, MaHp! fe#icTBUTENBHBIC YHGNA X M ¥, He PaBHBIS Apyr Apyry. MeHb-
10E¢ M3 3THUX HBYX THCEM 3AMEHITE MOJIOBUHOM HX CYMMEL, a OQJIblIee —
MX YABOSHHBIM TTPOU3BEICHUEM.

5. Ha naockoctn XOY 3a0aHa CBOMMH KOODINHATAMH TouKa A. Vka-
3aTh, LI OHA pacloNoXeHa (Ha KaKoH OCH MIH B KAKOM KOOpAWHAT-
HOM YI7e). ,

6. HaHH wennle yKcna m, n. ECTH vrcna He paBHH, TO 3aMeHHUTH
KaXA0€ H3 HAX OOHUM M TEM X& YMCIIOM, PABHBEIM GONBIIEMY M3 MC-
XOAHBIX, 4 €CJIM PABHBI, TO 3AMEHATh YHCNA HYIAMH.

7. IlomcunTaTh KOMHYECTBO OTPHUATSNLHBIX CPEAN YHCen g, b, c.

8. TTopcunTaTh KOMHIECTBO NMOJOXHUTENBHEIX CpeH YHCEN g, b, .

9. TloacNTaTh KONIMYECTBO LIEBIX Cpeay YHCen 4, b, ¢

10. OnpeaennTe, ASAUTENEM KAKHX YHCEN g, b, ¢ ABNAETCA YHCHO K.

11. ¥enyru TenedoHHOM CeTH ONIAYHBAIOTCA 110 CACAYIOMEMY Mpa-
BIITY: 3a pA3roBOpHI 10 A MHHYT B Mecial — B py6., a pa3roBopHl CBepX
YCTAHOBICHHOW HOPMEI OILTAYHBAIOTCA H3 pacdeTa C py0. 3a MHHYTY.
HamucaTs mporpamMmy, BEMHCTAIONIYIO MAATY 34 MONbL3OBAHUE TeJe-
(OHOM )11 BBEIEHHOTC BPEMEHH Pa3TOBOPOB 32 Mecdll.
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12. IlporpamMma — nberell. Ha akpaHe BHICB€YHBaeTcA Bompoc «K10
TH: MATBYHK WM Aepouka? Beeau M wm M». B 3aBHMcHMOCTH OT 0TBe-
TA Ha 3KpaHe MOKEH MOABHUTBCA TeKCT «MHE HpaparcA AcPOYKH!s
WIH <MH¢ HpaBATCA MATBIAKH!>,

13. I'py3oBoii aBTOMOGHNE BEEXan U3 OAHOIC FOpOAa B APYTOH €O
CKOPOCTBIO v; KM/4., Hiepes 9 B 3TOM ¢ HaNMpABICHHH BRIEXAT JETKO-
BOI ABTOMOGHIIB CO CKOPOCTHIO ¥y KM/4. COCTaBHTH MPOrpaMMy, Onipe-
JeJIAIONIYI0, AOTOHMT JIM JETKOBOH aBTOMOOHIE rpy3oBol -Iepea H4
TIOC/IE CBOETO BBIC3A.

14, IlepepacnpeaenuTy 3HAYSHUS NEPEMEHHBIX X M Y TaK, YTOOBI B X
0Ka3anock 60Jblllce M3 3THX 3HAYCHMIL, a B y — MEHBIIEE.

15, OnpepenuTs OPaBHABHOCTE NATEI, BBCACHHOH ¢ KIIABHATYDEHI
(ancino — ot 1 go 31, Mecan — ot 1 xo 12). Ecsin BBEACHE HEKOpPPEK-
THBIE AAHHBIE, TO COOOIMMTH 06 3TOM.

16. CocTaBHTE MPOrpaMMy, OIIPEACATIONIYIO Pe3Y/IbTAT TafaHUA Ha
poMallke — «mHGHT — He MOGHT», B34B 3a HCXOMHOS NaHHOE KOJIHYe-
CTBO JIEMECTKOB M.

17. Harnucath NporpaMMy -— MOASTb AaHATH3a T0XKAPHOTO NATYUKA B
MOMeMIeHHH, KOTOpas BBIBOANT coobieHHne «IloXapoonacHas cHTya-
Hs», €CJTH TEMIIEpaTYpa B KOMHAaTe mpeBbickna 60°C.

18. Puc pacdhacopaH B ABa maketa. Macca mepBoro — m Kr, BTOpo-
ro — # Kr. COCTABHTEH [TPOTPaMMy, OTpeIeMIOLIYIO;:

a) KaKoil MaKeT TsDKejee — MePBHIM WIH BTopoi;

6) Maccy Oonee TADKEIOTO IMaKeTa.

19. Hammucare mporpaMMy, KOTOpas aHAUTHAHPYET JAHHDBIE O BO3pacTe
H OTHOCHT YeJIOBeKA K ONHOM M3 YeTRIpeX IPYIII: AOIIKOABHHK, YIe-
HMK, pabDOTHHK, MeHCHOHep. Bo3pact BBOANTCHA ¢ KAABHATYPBIL.

20. Cocramm: nporpaMMy, OIIpeaeIAIoNIyIo, MpoifieT 1 rpaduk
byHKuHR ¥ = ax? + bx + ¢ 4epes 3aHAHHYIO TOUKY C KOODIHMHATAMH (M, 71).

21. K ¢HHATY KOHKYpCa JIYY1ero no npodgeccnn «CrennaiucT 3acK-
TPOHHOTO odHca» GHUTH AOMYINEHH Tpoe: MBaHos, IletpoB, Crmopos.
COpeBHOBAHASA MPOXOMIH B TpH Typa. UBaHOB B NEPBOM TYpe Habpan
m; GaLIOB, BO BTODOM — 7, B TPETHEM — py. IleTpoB — my, My, po
COOTBETCTBEHHO; CHAOPOB — M3, M3, P3. COCTABHTD NIPOrpaMMy, OTIpe-
BeJSTIOUIYI0, CKOMBKO GajutoR HaGpan n

22. Hammucary nporpaMmy-(QmisTp, Kotopasd NpH HaXaTHH JIIOGEX
KMaBHLI BHIBOIWT HA 9KpaH TOABKO GYKBbL H UHQPH, IIPH 3TOM YKa-
3HIBaf, YTO BHIBOAWTCA: OYVKBa WM mudpa.

B

1. Hamuecats nporpaMMy HaXoXIeHH CYMMB GQIBILIETO U MEHBINIS-
TO U3 TPeX JuCe, '

2. Hamncats nporpaMMy, 1o AIMHAM CTOPOH pPAacIo3HAIOBIYIO cpe-
IH BCEX TPEYTONLHUKOB ABC npsAMoyrobHpie. ECH TAKOBHX HET, TO
BHYHCANTD BeHIHHY yI1a C.
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3. Haitry max{min(a, b), min(c, d)}.

4. Haun Tpu uncia g, b, ¢. OnpenesanTh, KAKOE H3 HHX PaBHO d.
Ecnu HH oTHO HE paBHO d, TO HailTH max(d —a, d — b, d —c¢).

5. JaHH yethpe TOUKA A\(Xy, y1), Ax(X2, Y2}, Ax(X3, ¥3), Aa(xs, y4).
Onpenenutsb, OYAYT MM OHM BepIIMHAMH MapanneforpaMMa.

6. laus TpU TOUKM A(x, ¥}, B(xy, y2) ¥ C(x3, y5). Onpenenuts,
GyIyT JIM OHA PAacMoNOXeHH Ha oIHOI npaMoii. Ecim Her, To BRYMC~
JaTh £ABC.

7. JaHH AelicTBUTENBHBE 9HCIA 4, b, ¢. YIBOWTE 3TH UHCTA, eCIH
az b2 ¢, B 3aMeHUTE NX A0COMOTHHEMHY 3HAYeHHAMH, €CJIH 3TO HE TaK.

8. Ha ocu OX pacrosioXeHs! TPH TOYKH &, b, ¢. OnpenenuTs, Kakas
H3 TOUEK b WIH ¢ pacnoNoXeHa ONIXKe K 4.

9. JaHKI TpH NOJIOXKMTENLHHX YHCAa g, b, ¢. [IpoBepuTs, OymyT /1N
OHH CTOPOHAMH TpeYroibHHKa. EcnM Aa, TO BBRIMCANUTD MIIOLIALD 370~
'O TPEYTOJLHHKA,

10. Hanmucate mporpaMMy pellicHHs YpaBHEHHS ax® + bx =0 xna
TIpDOH3IBOJIBHEIX 4, b.

11. Han Kpyr pagHyca R. OnpeaeauTs, TOMeCTHTCS JIH IPABAJIFHBEN
TPEYIOJBHHK ¢O CTOPOHOH 4 B 3TOM KpyTe.

12. Janm uMcaa x, y, z. HalitTh sHaueHMe BHpaXXeHHA:

u= max?(x, y, 2) - 2* min(x, y, 7)
sin 2x + max(x, y, z) / min(x, y, 2)

13. AaHo uncnto x. Haneyatars B NOpsAKe BO3PACTAHMS YUCHA: sinx,
cosx, Inx. Ecnu mpH KAakKOM-THGO X HEKOTOPHE H3 BHPaKCHHI He
AMEIOT CMBICTA, BEIBECTH COOOIICHAS 00 3TOM M CPaBHUBATE 3Haic-
HHA TONBKO TE€X, KOTOpHIE UMEIOT CMBICI.

14, 3agaHi pasMepsl A, B mpAMOYTOIBHOIC OTBEPCTHA M pasMepH X,
¥, z xuprrya. OnpelesIuTh, MPOMIET U KHPITHY Yepe3 OTBEPCTHE.

15. CocTaBHTH IPOTPaMMY, OCYIIECTRAAIOINYIO MePeBO BeJIHUHH
H3 pamMaHHOH MepHl B rpamycHyio U HaoGoport. [IporpamMma Jo/okHa
3anpaliMBaTh, KaKON NMEpeBOH HYXKHO OCYLICCTBHTH, H BHIOJAHATH
YKa3aHHOE OelicTBHE.

16. JBa npAMOYTOABHIKA, PACIIOIOXCHHEE B TIepROM KBapaHTE,
CO CTOPOHAMH, TAPANIENEHEMHE OCAM KOOPRUHAT, 3aaHBl KOOpIH-
HATAMH CBOHX JIEBOFO BEepXHEro ¥ MpaBoro HIKHEro yriios. I nep-
BOTO NMPAMOYTOABHHMKA 3TO TOYKM (X, y,) U (x,, 0), mns BTOpPOrO —
(x3, 33)s (x4, 0). CocTaBHTH NMpOTPaMMy, ONPEAENAIONIYIO, HepPeceKa-
I0TCA I JAHHBIE TIPAMOYTONBHAKH, M BANHCITIOMYIO IUIOMAas 06-
et YacTH, €CIIH OHA CYNIECTBYET.

17. B HeGockpebe N 3Taxelt M Bcero OIMH NMOXBEI; HA KAKOOM
aTaxe Mo 3 KBapTHPH; JIA(DT MOXKET OCTAHABIMBATLECA TOABKO Ha
HEUETHHX 3Taxax. Yenosek cagutea B AndT M HaGHpaeT HOMep
HYXHO! eMy KBapTHPH M. Ha Kakoif 3TaX ZOJKEeH A0CTAaBUTh JndT
naccaxupa?
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18. HanmucaTh nporpaMMy, KOTOpaa MO 3aJaHHBIM TPEM THCAAM
ONpenenAeT, ABIACTCA IH CYMMAa KaKHX-NHOO0 ABYX H3 HUX MOIOXKN-
TeNbHO. )

19, M3BecTHO, YTO M3 9STRIPEX YHCEN &), d3, 83 U 44 QAHO OTINYHO
OT TpeX APYTHX, PABHBIX MeXIy coboi; MPHCBOHTL HOMED 3TOTO IUCIa
TMepeMeHHOH 1.

2(. CocTaBuTb MporpaMMy, KOTopasa NmpoBepana Obl, HE MPHBOAMT
JIA CYMMHPOBAHME JBYX LISIEIX Iicel A 1 B K nepenoiHeHWIo (T.€. K
pesyapTary GombmeMy geM 32 767). Ecnu GyleT NepenoiHEHAE, TO CO-
OG1MTDL 00 3TOM, HHAYE BHIBECTH CYMMY 3THX YMCeJ.

2]1. HampeaTs TIporpaMmy, KOTopas No Mapomio OyIeT onpeRenarsb
YpOBeHb AOCTYHA COTPYMTHHKA K ceKpeTHOM MHGOopMalmH B 6ase faH-
HBIX. JTocTym K §a3e MIMEIOT TOJNBKO LIECTh YeIOBEK, pa3OUTHIX HA TpH
TPYIITH IO CTeNEeHN AocTyna. OHH HMEIOT CEAVIONIME MapoiH: 9583,
1747 — pocrynHH Moxmymn 6a3 A, B, C;, 3331, 7922 — pmocrymHH
Monymu 6as B, C, 9455, 8997 — poctyneH monyns 6asul C,

22. CocTaBUTh MPOTpaMMY, PEAJM3VIONIYIO SAH30[ NPHMEHEHHA
KOMIIBIOTEpa B KHIDKHOM MaraswHe. KommbloTep 3ampaluwBaer cTO-
UMOCTb KHHT, CYMMY Je¢HET, BHECEHHYIO MOKYIIATE/IEM; €CIU CHaYIH He
Tpebye1ca, neyaTacT Ha SKpaHe «cMacHb0»; eClIH JeHer BHeceHO Gonb-
e, YeM HeoOXOMHMO, TO TEYATAET «BO3BMMTE CHAYY» M YKA3BHIBAET
CYMMY CHAYH; €CIIM ICHeT HEIOCTATOYHO, TO TeYaTaeT COOGIcH e 06
HTOM ‘M YKA3HBaeT pasMep HemOCTAIOMICH CYMMH,

23. B 3BM mocTynaloT pe3yAbTATEH COpPeBHOBAHMIA MO NAABAHHKIO
JUia Tpex cnopTcMeHOB. COCTABHTE IIPOTPaMMY, Koropad BHOWpaeT
JAYYOIHI pe3yNBTAT H BHIBOAUT €0 Ha 3KpaH ¢ COO0ILIEHNEM, 9TO 3TO
Pe3YALTAT MODEHHUTENA 3afIBIBA.

24, OnpeneaNTs B3aHMHOE PACIIONOXEHHE TOUKH ¢ KOOPHHHATAMHI
(xp, Yo) M OKPYXHOCTH pafuyca R c LEHTPOM B TOYKe (Xi, V().

25. TIo KoopaAWHATAM BEPINHH YETHIPEXYTOJIbHHKA OQIIPERCIIHTD,
BHITTYKARIA OH WJIH Her.

26. BRYMCIHTE YUCIO U MeCSIl B HeBUCOKOCHOM IOy IO HOMEpPY HA.

C

1. HaHu1 peitcTRATENBHBIE YHCTA &, b, ¢ (a > (). [lonHocTeIo Nccneno-
BaTh GHKBAZpaTHOE YpaBHeHHE ax* + bx? + ¢ = 0 (ec/H JeHCTBHTSIBHEX
KOpHeit HeT, TO JONKHO GHITH BEIAHO cOO0IIeHIE 00 3TOM, HHaye Hali-
TH JeHCTBHTE/IBHEE KOPHH, COOOIIHME, CKOMBKO CPeH HUX Pa3IMYHbIX).

2. Jana toaxa A(x, y). Onpenemmrb, NpHHAIICKHT I OHA Tpe-
YIOJBHHKY ¢ BEPIUMHAMHK B TOUKAX (X, y1), (X, ,Vz), (x3, y3).

3. Hanmmcars mporpaMMmy, OTpexejAlolyio, Oynyr JH npaMbe
Ax+ By + Ci=0u Apx+ By + C,= () nepneranKynsapHbl. Ecnu Her,
TO HAHTH YTON MEXAY HUMH.

4, Ecnu cyMMa Tpex MONapHO PasNMYHEIX JeCTBHTENBHBIX YHCEN
X, Y, Z MeHbIlle eMHHKIE, T0 HaHMeHBINEe M3 3THX TpeX YHCENl 3a-
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MCEHHNTH IIOJNYCYMMOH JIBYX IDYTHX; B NMPOTHBHOM CJyd4ae 3aMCHHTh
Menblliee U3 X, ¥ momycymMMoit Ipyx oCTaBIIMXCA 3HaYeHHI.
5. Harmmcars nmporpaMMy /I pellieHA CHCTeME] THHEHHEX YpaBHEHHE

ax+by=c,
&X+hy=c.

6. JaHbI TPH NONOXNTENBHBIX Y1CAa. OmnpelenTsh, MOXHO JIM [OCT-
DORTE TPEYTOJIBHHUK O CTOPOHAMHA, UIMHEL KOTOPEIX PABHBEI 3TMM YuC-
nam. Ecau Bo3moXHO, momcnm,nanonpoc,amemﬂmonompo
YTOJNBHEIM.

7. JaHo AeiCTBHTENLHOE YHCTO A. BEIACHUTE, MMEeT JIM YpaBHEHHE
axy+ bx + ¢ =0 NeHCTBHTEIbHEE KOPHH, €CIIH

| sin8A] +17
V(l sin 4% cos(h? +18))?*’

3

b=l- J3+'tg ah? —sinah]

¢ = ah’sin bh + bh3cos ah.

Haiiti BeiicTBHTENBHEIC KOPHH WAH COOOIIUTE 06 UX OTCYTCTBHH.

8*. 3agaHB KOOPAHWHATHI BEPIIHH MPAMOYIOABHHEKA: (X;, V), (X2, ),
(%3, 73), (X4, ¥a). OMpEneUTs NACINAAL YACTH NPAMOYTONBHMKA, pac-
nonoxeHAoit B [ xoopauHaTHOI YeTBEpTH.

9. HaitTu KOODAHHATH TOYEK MepecedcHHI NpaMoi y =kx +b u
OKPYXHOCTH panuyca R ¢ HEeHTpOM B Havayie KOOpIMHar. B kakux ko-
OPAMHATHEIX YETBEPTAX HAXOAATCA TOUKH mepeceveHma? Ecnu touek
MIEPeceeHHA HOT YUK TIpAMad KacaeTcs OKPYXHOCTH, BHIATh COOT-
BETCTBYIOIICE COODIICHAE,

6.2.2. Buumncacnne 3navennit Gynxmii
BraucanTe sHaYeHHe QYHKIMH,

-3x+9, ecmmxs3;
LFx)={ 1

x+6

,  ecamx>3.

-x2+3x+9, ecmx23;
2Fx)=1 1

. ecIn X < 3,
x-6
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9, ecmH x € -3;
3 F(0) = |
Zi1 ecnn X > -3,
0, ecmx <1,
4. F(x)=3 1
%36’ ecmax > 1,
+6
=3x+9, ecmx=<7;
5. F(x) = 1
— ecma x > 7.
-7’
3x 9, ecnux<7;
6 F(x) =
Py ecna x > 7.
x%, ecnm0<x<3;
7. F ’
()= {4, ecmux >3 wm x<0.
x’+4x+5, eI X S 2;
8. F()= ecna x> 2
x’+4x+5’ " ’
2
9. F(x) = x2 , eeml<x<l;
x*-sinnx?, ecmum x> 1mwmx <.
-x’-l-x 9, ectax28;
10. F(x)=
ecmu x < 8.
4x2+2x 19, ecmnx2-3,5;
11. F(x) = 3s
-4x+l ecnax < 3,5.
-x2+3x+9 ecim X <3
12. F(x) =
ecnu X > 3,
x’-l-l
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-3x+9, ecmmx>3;

13. F(x)= 3
=) -z—x—-—, ecIH X < 3,
x‘+8
[-x*+9, ecnmx <13;
14. F(x) = -
-——, ecnmXx>13,
x+1
(45x2 +5, ecnux > 3,6;
15. F(x)={ 5
iﬁac—icﬁ’ ecnu x < 3,6.
(x*+9, ecnmax<3,2
16. F(x) = ; 4
) '_5?%.7’ ecayx 2 3,2,
1,22 - 3x-9, ecnux> 3
17. F(x) =1 12,1
,5;5_1-_1’ ecIH X < 3.
x2+3x+9, ecmxs<3;
18. F(x)=1 sin x
';5-:-9-_, ecm x > 3.

19, F(x)={ _cosx

2. F(x) = ;

21. F(x) = 1

c0s2x+9, ecam> -4

-9’ ecmu x < —4,

Inx+9, ecmx>0;

x
, eemmx <0,
[ x?~-7

[-x2 -1,Ix+9, ecnmx <-3;
In(x +3)

ecod X > —3.
x2+9 "’
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9-x, ecnmmx>Lll;
2. F(x)={sin3x

;"—;—l‘, mx(—l,l.

-x*, ecmuxzT,

B.-Fx=1 2~ eI X 57

[—x2-9, ecnux213;

24, F = 4
(x) e x <13,

—_—

| x?+9’

0, ecnﬁxs 0;
2. F(x)=1x, ecmul<x=z1;
x4, ecnm x21.

6.3. 3agamm mo Teme «Oueparop Bubopa»

1. HammucaTts nporpaMMy, KOTOpas 1o HOMEpY THA HEIeNH (HeJIoMYy
yucny o1 1 1o 7) BHAaeT B KA4eCTBE PE3YIBTATA KONHYECTBO YPOKOR B
BallleM KJ1acCe B 3TOT JMCHb.

2. Harmcars nporpaMMy, MOGBOIAIONIYIO TIO NMOCKeAHeH 1ubpe yncna
OTIPEACNTE NOCHSAHION BH(QDY €ro KBaapaTta.

3. CocTaBuTh NporpaMMy, KOTOpas Mo 3agaHHRIM TFOIY H HOMEpY
MecsS1a » OnpeaeiigeT KOMMIeCTBO AHEH B 9TOM MecqHe,

4. Ina xaxmoi BBeneHHON umudpH (0 — 9) BMBECTH COOTBET-
CTBYIOUICE it Ha3BaHAE HA aHTIHIICKOM sA3HKe (0 — zero, 1 — one,
2 — two, ... ).

5. CoCcTaBHTE IPOTPaMMY, KOTOpas MO JaHHOMY uHcny (1—12) BuI-
BOXWUT Ha3BaHME COOTBETCTBYIOLIETO €My MECALIA.

6. COCTaBHTE MPOTPaMMY, TMO3BOJIAIONIYIO MOAYIHTE CJIOBECHOE OITH-
CaHMNE ITKOJBHBIX OTMETOK (1 — «Imnoxos, 2 -—— «HEYIOBIETBOPHTENE-
HO», 3 — <«YIOBICTBOPHTENLHO», 4 — <«XOpOIO», 5 — <OTIIHIHO»).

7. IlycTk 3neMEeHTaMH KPYTa SIBIAIOTCS paguyc (TePBBIi aMeMeHT),
IuaMeTp (BTOpOHi 31eMeHT) 1 UIMHA OKPYXHOCTH (TPETHIl 3NEMEHT).
CocTaBUTb MPOTPaMMY, KOTOPad N0 HOMEPY SNeMEHTa 3arpailpa-
Jia OBl €T0 COOTBETCTBYIOMISe 3HAUCHHME H BBIYMCIANA OH TLNOILATL
Kpyra.

8. Ilycth aneMEHTaMH MPSIMOYTORBHOTO PABHOOSAPEHHOTO TPEYTOME~ |
HHKA SRIFIOTCS.

1) karer q;
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2) rumoteHy3a b;

3) BrICOTA A, ONIYIIIEHHAS W3 BePUBHBI NPSIMOTO YA Ha THIIOTEHY3Y;

4) nnourank S.

CocCTaBUTE NPOIpaMMy, KOoTopas Mo 3aNaHHOMY HOMEpY H 3Hade-
HHK) COOTBETCTBYIOLUETO MIEMEHTA BRIYACISINA G5 3HAYeHHE BCEX OC-
TANBHEIX 3MIEMCHTOB TPEYTONLHHKA. .

9. HammcaTk porpaMMmy, KOTOpaf IO HOMEPY MecsIia BELIAeT Ha-
3paHMe CHEAYIOIUECTO 3a HHM MecAla (npm m= 1 nonyuaeM den-
panb, 4 — Maik 1 T.1.).

10. Hamucarb mporpaMmy, KoTopasi ORI ITO BBEIEHHOMY HOMEDY
BpeMeHn rosa (1 — 3uMa, 2 — BecHa, 3 — JeTo, 4 — OceHb) BHAABA-
JIa COOTBETCTRYIOLIHE 3TOMY BpeMEHH MOfa MeCALIB, KONMMYECTRO NHEH
B KaXA0M M3 MECALICE.

- 11, B ¢TaposIIOHCKOM KaNe¢HIape ORUT MpUHST 12-neTHUHA MK, [oxe!
BHYTPH LIHKJIA HOCHJIH HA3BAHHA XHBOTHBIX: KPRICH, KOPOBH, THIDA,
3alila, ApakoHa, 3MeH, JIOIAEH, OBLIEI, O0E3bdHEl, KYPHULIH, cobakn
¥ cBHHbN. Hanmcares nporpaMMy, KOTOpas BBOAMT HOMEDP HEKOTOPOTO
rofia H I1eY4TaeT €10 Ha3BaHME I10 CTAPOATIOHCKOMY KaleHapIo.

(Cnpasxa: 1996 r. — ron KpHCH — HAYalIo OUepeTHOrO IHK/A. )

12. ina uenoro wicha k or 1 ao 99 Hamevarats ¢pazy «MHe & ner»,
YMHTBIBaA TPH 9TOM, YTO ITPH HEKOTOPBIX 3HAYCHMAX & CROBO «JIeT» HAOOo
3aMeHMTE Ha CNIOBO «Iof» WK <rofa». Hanpamep, 11 ner, 22 rona, 51 rox,

13. Harmacath niporpaMMy, KoTopas GH 1o BBeACHHOMY HOMEpY eH~
HHULBI HamMepeHnd (1 — memmMerp, 2 — KHAOMETP, 3 — Metp, 4 —
MHJUIMMETD, 5 — CAHTHMETD) M JUIMHE OTpe3ka L BHZaBama 6H coor-
BETCTBYIOILEE 3HAYCHHE [IUTMHBI OTPE3Ka B METpax.

14. Hammcars NporpaMMy, KOTOpaA o BBOTHMOMY YHCAY or 1 mo
11 (HoMepy Kmacca) BHIAET COOTBETCTBYIOMEE coobleHue «[Ipuser,
k-xnaccHuk». Hanipumep, ecmm k= 1, «[IpuBer, NepBOKIACCHHKS; €CJIN
k=4, «[Ipuper, 9eTBEPOKMACCHHK?,

15. HanMcarh nporpaMMy, KOTOpasd MO BBEACHHOMY YHCHY OT 1 Ko
12 (HoMepy Mecs1Ia) BRAAET Bee MPUXOANIIHECA HA 3TOT MeCAIL Mpas-
OHMYHEIE AHH (HampuMep, ecJIH BBeAcHO YHCI0 1, To NOIDKHO TIONyY-
yHThCA 1 sHBapa — Hoswiit rox, 7 sapaps — PoxpecTso).

. 16. XaHo HaTypansHoe yucno N, EC/IH OHO JeMHTCA Ha 4, BHIBECTH
Ha 3KpaH oreer N =4k (rme k¥ — COOTBETCTBYIOILEE YACTHOE); €CIIH
OCTaTOK OT AeNieHMA Ha 4 paBeH | — N= 4k + 1, eCJIH OCTATOK OT A¢ie-
HHA Ha 4 paBeH 2 — N =4k + 2; ecJIM OCTaTOK OT AcNeHUs Ha 4 paBeH
3— N=4k+ 3. Hanpumep, 12=4-3,22=4-5+2,

17.- Imeercsi MpoHYMEpOBAHHHM CIIMCOK netanci: 1) wypym,
2) raiika, 3) BHHT, 4) rRO3OL, 5) Oont. CoOCTAaBHTH NpPOTPAMMY, KO-
TOpaA Nno HOMepY AcTany BHBOIHT Ha 3KPaH ¢¢ HajRaHMe. -

18. CocTaBHTh NMporpaMMy, TIOSBOMAAIOLLYIO TI0 ITociegHed umdpe
JaHHOTO YHCIA ONIPeJeNMTh NIOCICTHION HHGPY Kyda 3Toro yncnia.

19. CocTaBUTE IporpaMMy, KOTOPast ISt JE0GOr0 HATYPANBHOTO YACTa
MeYaTacT KONMYECTBO MG B 3aNMCH 3TOTO YHCAA.
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20. a1 nBa ACHCTBHTENBHBIX MOTOXUTENBHBIX YKCIa X U y. Apnd-
METHYeCKHe HeifCTBUS Hal YHCIAMHM NMpOHYMepoBaHB (1 — cioxe-
HHe, 2 — BHIWTAHHE, 3 — YMHOXeHHe, 4 — neneHue). CocTaPuUThL .
NpoTrpaMMy, KOTOpad 10 BBEIEHHOMY HOMEDY BHIIONHAET TO WIH HHOS
DeHCTEHE HaD THCIIAMH.

21. Hamucats IporpaMMmy, KOTopas 6Bl O BBEIEHHOMY Houepy cnu-
HHMLIL M3MepeHHA (I — KimorpaMM, 2 — MWUTHIPaMM, 3 — rpaMm, 4 —
TOHHA, 5 — OEHTHEeP) U Macce M BHIAaBaia OB COOTBETCTBYIOLIEE 3HA-
YeHHe MACCH B KIWIOTpaAMMaXx.

22. IlycTh 3neMEHTAMM PABHOCTOPOHHETO TPEYTOIbHUKA ABIAIOTCS:

1) cropoHa a;

2) mnomwanp S;

3) BricOTA A3

4) pamuyc BITHCAHHOW OKPYXHOCTH r;

5) paauyc OMTHCAHHOW OKpYXHOCTH R.

CocTaBUTE MporpaMMy, KOTopad IO 3aJaHHOMY HOMEpPY H 3Haye-
HHIO COOTBETCTBYIOIMETO 3/IEMEHTA BRIYKCIANA OH 3HAYCHHE BCEX OC-
TANBHBIX 3MIEMEHTOB TPEYTOIBHNKA.

23, CocTraBHTh POrpaMMy JUIA OTIPEHeJICHMS TIOAXOAAIIETO BO3pac-
Ta KaHAMAATYDH IJTA BCTYIUICHNA B 6pak, HCTIONB3YS CIACAYIONIee ¢o-
obpaxeHue: BO3PACT JEBYIIKM DABEH IIQJOBHHE BO3IPACTA MYXIHHEI
ILoc 7, BO3IPACT MYXYHHEL OTIPEACIACTCA COOTECTCTBCHHO KaK YIBO-
€HHEIH BO3PAcT JEBYIIKM MHHYC 14.

24. HaiiTii mpon3Befenye udp 3aAAHHOTO K-3HATHOTC YHCIIA.

25. HamummTte nporpaMMy, KOTOpasd YHTaeT HaTYPaIBHOES YUCIO B
HOECATHYHOM TIPEACTARAEHHUM, 4 HA BHIXOAE BLIIAET 3TO X€ YHCIO B
JCCATUYHOM MPEICTARJICHMH M HA €CTCCTBEHHOM H3HIKE.

Hanpumep,

7 cemb
204 nBecTH yeTHpe
52 naresmecAT nBa

26.. BHIHCIUTE HOMEP IHS B HEBHCOKOCHOM TOIY IO 3aAHHHM
YHCITY W MecsLy.

6.4. 3amam no TeMe <«IInknni»

6.4.1. LInka ¢ napameTpoM

1. meeTcs cepust H3MepeHHH ATEMEATOB TPEYTONBHHKA. [pymimh
3IEMEHTOB IIPOHYMEPOBaHEI. B cepuy B MPOM3BOJIBHOM TIOPSAKE MOTYT
BCTPEYATLCS TAKHUE TPYINBI 3IEMEHTOB TPEYTONBHHKA!

1)} ocHOBaHHE M BHCOTA; ,

2) nBe CTOPOHBI H YTON MEXAY HHMH (Yroa 3aiaH B paTHaHaXx);

3) TpM CTOpOHEI.

PaspaGoTaTh porpamMmy, xompaa 3anpaliuBacT HOMep TPyIl-
ME 3M¢MEHTOB, BBOXHT COOTBCTCTBYIOIUE JIEMEHTH M BBIMMCHASET
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IUTOIIAND TPEYTOALHHKA. BHIUMCACHHSA NpPeKpaTHTh, €CIH B KA4YeCTBe
HOMepa TpynnH BeefeH (.

2. Hauas TpeHMpOBXY, CIOPTCMER B NepBblit KeHb mpobeskan 10 o4,
Kaxnbiil JleHs OR YBeJIMYHBAJ HHEBHYIO HOpMY Ha 10% HOpMH mpe-
meiayiiero gHA. Kakoft cymMapsseiil myre npoGeXHT CIIOPTCMEH 3a
7 oHeit?

3. Omnoxnerounad aMeGa Kaxume 3 yaca mefuTcA Ha 2 KIeTKH.
Onpenenuts, ckonpko amel 6yner uepes 3, 6, 9, 12, ..., 24 vaca.

4, OKONO CTEHH HAKIOHHO CTOMT NMAMKa IIUHOR X M. OIUH ee KOHel
HAXOOUTCA Ha PACCTOAHHM y M OT CTeHH. OnpeaenHTs 3HAYeRHe YITIa O
MEXIy NMankoi U NoioM i 3HAYEHHH X = K M U ¥, U3MEeHAIOMIEeroca
OT 2 no 3 M ¢ WaroM & M,

5. Y ryceil u XponukoB BMecTe 64 nanel. CKOMLKO MOXET ObITh Kpo-
JHKOB M Iyceil (YKa3aTh Bce coMeTaHusd)?

6. COCTaBHThL DITOPHTM PeHIeHWS 323U CKOJIBKO MOXHO KYIIMTE
OBIKOB, KOPOB H TENAT, IUIaTA 3a 6bika 10 py6., 3a KopoBy — 5 py0., a
3a TefeHka — 0,5 py6., ecrm ga 100 py6. Ramo xyrmrs 100 ronoe ckora?

7. Hokasars (myrem nepefopa BOZMOXHBIX 3HaYeHM), YTO Ik Fo0bX
BenuYUH A, B, C TMINa Boolean cireAyiomiye MapH JOIHYECKHX Bhipa-
KEeHHH MMEIOT OIMHAKOBHE 3HAUCHNA (SKBHBAJICHTHEI):

a) A OR BHB OR A}

G) A AND BH B AND a;

B) (AORB) ORCHAORC;

TY (A AND B) AND C H A AND (B AND C);

O} A AND (A OR B) W A;

e} A OR (A AND B) H A;

X) A AND (B OR C) H (A AND B) OR (A AND C);
3) AOR (B ANDC) U (A OR B) AND (A OR C).

8. CocTaBaTE NIpOTPaMMy IR n})oncpm YTBEDXIERHA: «Pe3ynpTa-
TAMH BBMHCAEHHH 110 dopmyne x° + x+ 17 npu 0 < x< 15 awpmores
NMpoCTHE YHCiIay. Bee pe3yIbTaTH BHBECTH HA 3KPaH, |

9, CocTaBUTh NpOrpaMMy ANs nPosepm YTBepXACHUS: «PeaynbTa-
TaMH BHYHCAeHHIT o dopmyne x‘+ x + 41 npu 0 £ x < 40 gaeamorcs
TIPOCTHIE YHCNA». Bce pe3sy/IhTaThl BBIBECTH Ha IKPaK.

10. Cocraputs npo;;pamy—reuepamp NPOCTHIX YHCEN, B OCHOBY
TIONOXNTE opMyny 2x°+ 29 mpu 0 < x<28.

11. CocTaBHTE NpOrpaMMy-T€HepaTop MpOCTHX YMCEN, B OCHOBY

22x+l + l
TONOXHTE GOPMYITY 3 npr 1 £x< 36,

12. CoCcTaBHTS NPOTPAMMY-TSHEPATOD YHCEN l'[mbampa & b, e(c?=
=gq? + bzg B 0CHOBY MoONOXMTH (DOPMYABL: @ = m>— n?, b= 2mn,

=m2+n* (m, n — Harypansuuie, 1 <m<k, 1<n<k, k— TaHHOe
lmcno) Pe3ymbTaT BEIBECTH Ha 3KpaH B BHAe TAOMHUE H3 IATH CTOIG-
Hoe: m, n, a, b, ¢
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13. TlokynaTens DOJDKEH 3aIUIATHTE B Kacey S py6. Y Hero kMeiorest
KymopH no 1, 5, 10, 50, 100, 500, 1000 u 10000 py6. Cxomnko
KYImIOp pa3Horo HOCTOKHCTBA OTAACT MOKYNarTe/b, €CIM OH HA9HHAeT
IUIATHTE € CAMBIX KPYITHHX KYop?

14. ExemecsayHad CTUNICHAWA CTYACHTa cocTasaseT A py6., a pac-
XOAEI Ha MPOXWBaHHE MPEeBHIIAKT CTHIICHAHIO H COCTABNIOT B pyo.
B Mecal. PoCT LieH exXeMecsSIHO YBETHYHUBaeT pacxodsl Ha 3%. Co-
CTaBETE MPOrpaMMy Pacuyera CYMMEI JAC€HEr, KOTOPYI HeoOXOXHMO
EAKHOBPEMEHHO TIOTIPOCHTE ¥ poAUTENIEl, YTOOR MOXHO GRNO TIpO-
XHTE YueOHui rox (10 mecsues), HCNONB3YA TONBKO 3TH NEHEIH K
CTHUTIEHIHIO.

15. CocTaBuTh MpOTpaMMy, KOTOPAs IeyaTaeT TaONHIY YMHOXKEHNS |
M CIOXESHMS HATYPAIBHEX YHCEN B BECITHYHOMN CHCTEME CUHCHCHMA.

16. CocTaBHTL MPOTPaMMYy, KOTOpast MeYaTacT TAGAHLY YMHOXeE-
HUS M CNOXEHHS HATYpaJbHHX YHCEN B MIECTHAANATEPHUHOM CHCTe-
M€ CUMCHEHHA.

17. Haifth cyMMY BCeX #-3HAYHRIX Yucel (1 < n < 4).

18. Hatii cymmy BCeX #-3HAYHEBIX YHCce)l, KpaTHBRIX K (1 <n < 4).

19. Hokazath, uro anma Bcex n=1,2, 3, N

(B+254+ . +m)+ U+ 27+ +n)=2(1+2+..+n)

20.3aMeHHTh OYKBH HHOpaMH TaK, YTOOH COOTHOIICHHE OKa3a-
JIOCh BePHBIM (OAMHAKOBHIM OYKBaM COOTBETCTBYIOT OAWHAKOBBIE (-
PH, Pa3’HBIM — pa3HHe):
XP¥CT - TPOXOT = PPPPPPPPPFPT.

21. CocTaBHTE NPOrpaMMy, KOTODPAsd 3aNpalllMBACT TNAapoik (HATpH-
MEP,  YCTHPEXIHAYHOS YUCHO) OO TeX IIOp, NMOKa OH He OyHer mpa-
BHABHO BBEACH.,

22. CoCTaBHTE MpOTPaMMy, KOTOpas HAXOHUT HARGOJMEIIee 3HavYe~
HUE OTHOUICHHS TPEX3HAYHOIO YKCIIA K CYMME €ro IHGp.

23. BHYKMCANTDL CYMMY KOIOB BCEX CHMBOMNOB, KOTOpHIE B LIMKME
BBOAATCA C KNABHATYPHI N0 HAKATUA HA XiaBHuy Esc.

24. BREMHCIMTh KOTHISCTBO TOYCK ¢ HETOYHCACHHEIMM KOOPAHHA~-
TaMHM, HAXOIILMXCA B Kpyre paguyca R (R>0).

25. HarreyaraTh B BO3pacTalOLIEM NOPSAKE BCE TPEX3HAYHBIE YHCITA,
B JeCATHYHO! 3alTMCH KOTODHIX HET ONMHAKOBHIX IHdp (Omepanmyu
JeNeHHS U HAXOXACHUA OCTaTKa OT IENeHUS He HCTIONb30BAaTE).

26. BrIBeCTH HA THCIUICH KaIeHEAPh HA TeKYUIMii rof, :

27. CocTaBHTE AITOPHTM pelcHnA pebyca PATTAP = (P + A + J)* (pas-
JTHYHBIe GYKBH 0003HAYAIOT pa3THYHBIe KMpPEI, cTapmas — He 0).

28. CocTaBHTh aJTOpDHTM pemieHUs pebyca MYXA + MYXA +
+ MVXA = CJIOH (paumHyHHe GYKBH 0003HAYAIOT PAAIHUHEIE Hud-
PH, ¢Tapmaa — He 0).

29. CocrasHTs aMropiT™ peticHuA pelyca APYI — IYPI = 2727 (pas-
JVYHHe GYKBH 0003HA9al0T Pa3IMgHHE THPPE, cTapmias — He ().
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30, CocrasuTe anroputM petueHud pedyca KOT + KOT = TOK (pas-
JHMJYHEEe OYKBE 0003HAYRIOT pasnudHEE IHMPH, cTapiuag — He 0).

6.4.2. Puam
1. Dasio naTypanbHoe Yucno N. BEMHCAUTE
1. 1 1 |
mlemt ot (=1 —.
S=1 2+4 8+ +{-1) T

2. DaHo HaTypatbHoe YHCnO N, BErucuTS:
1 L, 1
sinl  sinl+sin2 sinl +sin2+.-+sin N~

3. IaHo HatypaneHoe YKcio N, BEMHCTUTD MTpoH3BeIeHHE MEPBHIX
N comHOXuTeNEH

_246 2N
357 72N+1

4, Jasio HaTypanbHoe YHcno N. BeuncauTs

cosl_cos1+cos2 cosl+cos2+...+cos N
sin] sinl+sin2 ~ sinl+sin2+..+sinN

5. HaHo peficTBUTENRHOE YHCTO X. BHIUHCIHTE

3 xS x? x9 xll

x13
TR TR TR VTR F TS
6. MaHe! HaTYpafbHOE YHCIIO # Y AEHCTBHTEIBHOE YHCIO X. BermicHTs

S =sinx+sinsinx +...+sinsin...sin x.
\_—-—w———d
n pas
7. JaHH JeiCTRMTENEHOE THCIO 4 M HATYPATBHOE YHCITO 2. BRancmrs
P=a(a+D..(a+n-1).
8. JaHb peficTBMTEBHOE TNCIIO 4 M HATYPAIBHOE YHCIO 2. BRIvcmirs
P=g(a-nm(a-2n)..(a-n%.
9., JaHHI JelCTBETENEHOS YHOIO & H HATYPIEHOE YHCHo n. BrraucanTs
1 1 1 1

Sz—t—=+—+..+—5—.
a 02 04 azn—Z

10. aHO nelicTBHTEARHOE YHCTO X. BHUNCAHTE

x~-Dx-HD(x-7)...(x-63)
(x-2)(x-4)x-8)...(x-64)"
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11. BENBCIHTD
(1+5sin0,1)(1+sin0,2)...(1 +sin 10).
12. Jaubl HATYPALHOE YWICTIO # H IeNCTBHTEILEHOE YHONO X. BEmcimTs
sin x + sin x? + ... + sin x".
13. NlaHo HaTypanbHOE YHCIIO 7. BEIMHCINTD
§5=1-2+2.34+...+n-(n+1)..2n

14. JlaHO HAaTYpaBHOE YKCIIO 2. BEIYHCIHTE

1 1 |
P=[1—52~](1—§.i.],,_(1—;2-], Ioe n>2.

15. JaHo HaTypalbHOE YHCAO #. BHIYHCIHTE

1 | 1 1
o333
16. Hano HaTypalbHOe YMCIO #. BEUHCIHTE

S=11+21+3+ .. +n! (n>1).
17, laHO HatypanbHOe MUCIO #. BRYHCIUTE
= _l.. + _L + _l_. + ...+ _.._.1._...__
3052 727 (2n+1)?

18. 1 DaHHOTO JeiicTBUTENBHOTO YUCHIA X BEIMHCIUTE TI0 CXeMe
T'opHepa

S

y=x04+2x? +3x  +. +10x +11.

19. Qucna Qubonavyun (f,) onpenensayorca dhopMynamMu

S=hh=Lf=f_ +f,mpun=23, ..

OnpenennTr fiy.

20. Jaxo HatypansHOe YUCHO #. Beauenure y =1-3-5...(2n-1).
21. HJawo HarypansHoe 4ucno n. Beupenurs y = 2-4-6...(2n).
22. BLIMMCIMTB ¥ = €08 X + €08 X2 + cos x> + ... + cos x".
23. BeMHCTHTE ¥ =sinl+sin L1 +sinl,2+...+sin 2,
24, Navp HATYpaNbHEE YHCIA # U k. BRavcanTh

N PR YR ey

25. NaHO HATYPaJILHOE YHCIO 7. BEramcuTs

-2—+2+i+ +M+I
1 2 3 7 n°
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6.4.3. Bugucheane nocaenosarensnocrel

JaHE1 YHCITOBOI pAx M HeKoTOpoe yucno £. HaitTi cyMMy TeX WIeHOR
psafa, MOZYJIb KOTOPBIX GONBIIE HWAH PaBeH 3aTaHHOMY €. OOl uwieH
paaa UMeeT BHA:

a=1

lLa, = (—:3" ; 2.4, =2L”+3L”;

2n-1 1 .
3, =22, by =

T o= Gn-2Gn+1)

10" _n
S0y =T 6.9 = Gmyy

i Ll
7.8y =—; ' 8.a,,=2 n"‘;

n n

3".n! _n
9.0,,——‘“'—(2")!, 10. @ 3””’ . L

n! _
ll.a,,—-(—zm, 12.0,, ———(n_l)!.

HaiiTh HanMeHEBLIHIT HOMeD WieHa MOCReXOBATENIBHOCTH, LI KO-
TOPOTO BHITIONMHAETCA YCIOBHUE [d, — a,_| < €. BHBECTH Ha 3KpaH 3TOT
HOMED M BCE JMEMEHTH 4, Tae i=1, 2, ..., n.

13. a, = arctg a,, +1, a,=0.

4.0, =2+, a=2.

n=1

15. au = ltg a"-l’ (1] = 0,5.

3
1
16. @, = ——..
W=y
o
17. a, = Ecosa,,_l, a;=0,5.
2
18. a, = -2—2’;7"-]—' a=2
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Aot _+ 8asy
2

nhﬂ

(Inm)"’

19. au = H al=

1, 02=2.

20.a, =

2. a, = ¢, g,=0.

22, 4a,= z » Q=X

20»-1

Haittn HauMeHbmUiT HOMEp 37IEMEHTa NOCIEAOBATENbHOCTH, IS
KOTOpOTO BHIIONHAETCA yojioBue M. BriBECTH Ha 3KpaH 3TOT HOMED U
BCE 3JIEMEHTH @, The i=1, 2, ..., n.

23. a, =%[a,,_1 +-&2—], a=1 Mlal-2|<e.

-1

[

4. a,= T , Mila]<e.
25. a, = (1)2 » Milaj<e.
2. g =-—1_- M:a<c
AT TS
§.4.4. Tabynuposanse yHKumH

CocraBHTh IPOrpaMMy W14 BEMHCTIEHUA 3HaYCHHIt dyHkuna F(x)
Ha oTpe3ke [a, b] c marom 4. Pe3yabTaT NpenCTABHTL B BAAE TAGHIIES,
TIEPBHI cTONGEN XoTOpoll — 3HaYeHnsd apryMeHTa, BTOPOl — COOT-
BETCTBYIOLIHE 3HAYCHHA GYHKIMH.

1. F(x) = x-sinx.
3. F(x)=2cosx—1.
5. F(x)=ctgx +1.

7. F(x) = xsinx,
9. F(x)= xcos[ ]+2
11. F(x) = Vx cos? x.
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2 Fix)= sin’ x.
4. F(x)=tgx.

6. F(x)=sinx—cosx.

8. F(x) = sin[—l-]+ 2,
X

10. 2sin?x +1.

12. F(x) = sin x + tg x.



13. F(x) =cosx + ctg x. 14. F(x) = 21g i

2
15. F(x):tgizc—+2cosx. 16.F(x)=ctg-;~+%sinx.
17. F(x) =%sin§+1. 8. F(x) = 2cosvx +0,5.
19, F(x) = x?sin?x +1. 20. F(x) = %ctg-;i + 4,
21 F(x) = sin’x ~ cos 2x. 2. F(x) = 7sin1x—-;-cosx.
23, F(x) = ~cos2x. 24. F(x) = tg 2x - 3.
25. F(x) = sin x +0,5cos x. 26. F(x) = —>—.

COs X

6.5. 3agawm no Teme <Ilenouncnennas apugpmernka»

A

1. laHO HaTypanbHoe yHcno ». HalitH cyMMy TTepBo# B OCHegHEH
undpE 3TOrO YHCHA.

2. JaHo HaTypaneHOe YHCHO #. IlepecraBdTh MECTaMM TIEPBYIO M
NOCAETHK THOPE 3TOTO YHCAA.

3. JaHp1 ABa HATYPAJbHBIX YNCHA m U n (m <9999, n £9999). IIpo-
BePHTD, €CTh JIH B 3aITUCH YHCNA m UMdpH, cOBMaxaomme ¢ ndpa-
MH B 3aITHCH YHCNa .

4, NaHo HaTypanpHOe YHCNO #. [IPOBEpHTE, €CTH JIN B 3alIHCH YHCNA
TPU OJMHAKOBEIX LMbphl (# < 9999).

5. Jaxo HaTypanpHOe CHO # 599, HomucaTs X Hemy udpy £ B
KOHEeIl H B Ha4Yano,

6. JlaHBI HaTypanbHbie YACHa #, k. [IpoBepUTb, €CTh JIU B 3aTTHCH
yucna n* uudpa m.

7. Cpenp BCeX #~3HATHBIX YHCEN YKa3aTh Te, CYMMa TIHbP KOTOphIX
PaBHA JAHHOMY YHCNY k.

8. 3amaHB! TPH HATYPANbHHX YKcna A, B, C, koropbie 0603HaYaIOT
YHCHO, MecAl B Tom, HaliTH mopaakoBblii HOMEpP JaThl, HAYHHAA OT-
cyeT ¢ Hayana roja.

9. Haiiti HaHGOMPILYIO H HAHMEHBUIVIO HHGPH B 3aITUCH JAHHOTO
HATYPANBHOIO YHCHa,

10. TIpousseaeHNe # NMEPBBIX HEUETHHIX YHCeN paBHO p. CKOMBKO
coMHOXHUTenel B3aTo? ECTH BBEAcHHOE YHCNO # He SRNdeTC YKa3aH-
HEIM MPOH3BEIEcHHEM, COOOIHTD 00 3TOM,
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11. Haift Ha oTpe3ke [n, m] HaTypanbHOE YHCIO, HMEOILEE Hal-
fonbiice KOMHYECTBO AenuTenel.

12. 3anyMaHo HeKoTopoe wHeno x (x < 100). U3secTHR! yncna &, m,
n — OCTaTKM OT JeJieHHA 3TOTO YKcha Ha 3, 5, 7. Haittu x.

13. Urpox A obpapnger ABy3HauHoe duchio ot 01 mo 99. Urpok B
MEHsET MecTaMH ero uubph! H NpUGaBIgeT MOMYyYeHROEe YHCIO K CYM-
Me ero undp. ITonyyeHHHIT pe3ynbTaT OH 0GBABNAET NFpoKy A. Hrpok
A TIpoAeNbIBaeT ¢ 3THM YHCIIOM TY Xe TpOLeaypY, H TaK OHH NMPOAo-
XaloT MOCTYNaTh NooYepeaHo, obbABNAs yncaa. Ot cyMMHl Yncen Ge-
PeTcA oCTaToK OT AencHHA Ha 100, mosToMy oOBABNAIOTCS NHIDD ABY-
3HayHble yncaa. Kakue yncna MoxeT oGbIBHTE MIPOK A Ha HaYaIBHOM
1are, 4To0H HrpoK B B HexoTOpbii MoMeHT obGbaBra uncio 00,

14. TaHo HatypanbHoe uucno N, HaiiTu M BBIBECTH BCe YHCHAA B
HHTepBane oT 1 Jo N - |, ¥ KOTOpBIX CyMMa BCeX AGP COBIAAAcT ©
cyMmoil wihp gaHHOTO Yyucna. Ecau TAKHX YHCEN HeT, TC BBIBECTH
cNnoBo «HeT». Ilpumep. N =44, Yncena: 17, 26, 35,

15. JaHo HatypanpHoe ymcao N. Haitth U BHBecTM Bce YHCHa B
‘AHTepBaic oT 1 0o N — 1, y XOTOpEIX Npon3BencHne Beex Ludp co-
BIaAacT ¢ cymmoit undp maHHOrO yucna. Ecam Takux YHcen Her, TO
BBIBECTH CNOBO «HET», Ipumep. N =44, Yucna: 18, 24.

16. laHo HatypanmpHoe yucno N. Onpegenuts KOMHYecTBo 8-3Hau-
HBIX YHCEeN, Y KOTOPRIX CYMMa LiHGDp B HdpoBoii 3anmuch YHUcTa MeHb-
e, yeM N. Ecnu TakMx YHCeNl HeT, TO BBIBECTH CJIOBO «HET».

17. HaHo HaTypanpHoe YHcao N. OnpelaeanuTh KOMHUSCTEBO 8-3HaY-
HBIX YNCEIl, Y KOTOPBIX CYMMa IH(p B LAGDPOBOH 3aMMCH YHca Golb-
me, yeM N. EcIH TaKHX YMCeNl HET, TO BHIBECTH CIOBO «HET»,

18. Jano HartypanbHoe unciao N, Halitn HamGonbluee uucmo M
(M > 1), Ha xotopoe cymMa 1adp B i popoit 3armcu yuena N genur-
cd Ge3 octaTka, EC/M TAKOTO YHCAa HeT, TO BEIBECTH CJIOBO <HeT». Jlpu-
mep, N =12 345, M= 35, Cymma imdp uncna N, papHad 15, aenures Ha 5.

19. Nano HatypanpHOe wiciao N, Haitrm HaumeHbliee uncgo M
(N < M < 2N), KoTopoe JenuTcd Ha cyMMy Liudp uncna N (Ges ocrar-
xa). Ec/i Takoro Yucia HeT, TO BRIBECTH ClIOBO «HeT». Jlpumep. N = 12 345,
M= 12 360. Yicno 12 360 nemrcs Ha yieao 15 — cymmy umdp umcma N.

20. daHo HarypanbHoe yrcio N (N > 9), Onpeaenuts KONUYECTBO
HYReil, HIYDINX OAPSA B MIAAINNX pa3pAaax JaHHoTo ynena. Hpumep.
N =1020000. KonnuecTBo HY/IEH paBHO YETHIPEM.

21. Jawo HarypanbHoe yncno N (N> 9). OnpeaenuTs KOJNYSCTBO
Hyneit B uddpoBoil 3aMHUCH THCAA, KpoMe HyJel B MIAMIIMX pa3panax.
Hpumep. N =10 025 000, KonpruecTBo HYNCH paBRO ABYM.

22. Mano HaTypanpRoe yncho N (N > 9). Onpepenurs cymmy Ludp B
TepBoil NONOBHHE YKCHa (cTapume paspsast). Tpumep. N = 12 345 678.
Cymma coctapnger 1+2+3+4 =10,

23. llaHo HaTypansHoe yucao N (N > 9). Onpenemuts cyMMy Ludp
BO BTOpOI MONOBHHE Wicaa (MIaaume paspamsl). Tpumep. N =12 345 678.
CymMa cocrapmser S+6+7+8 =26.
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24. laHo HatypanbHoe wicio N, Ecnu uvcno comepXut 3 umdpr,
TO NMOAYYHTh HOBOe uMcno M, KoTtopoe obpasyeTcA ImyTeM TiepecTa-
HOBKH TepBoif ¥ mocnenueit imudp AaHHoro yicaa. Ecay Konm4ecTro
mudp He 3, T0o M = N, ITpumep. N=123, M= 321.

235. NaHo HaTypaibHoe Yicao N, ECiTH yvicio coaepXuT 3 wudp, 10
MONYYHTh HOBOE YHCNO M, KoTopoe obpasyercs NmyTeM MCKIIOYEeHHS
cpenHeit 1WHdpH UcxoxHore yHcna. Ecai KomudecTBo uHdp He 5, To
M= N. [lpumep. N = 12345, M= 1245,

26. Xenwmna ua Ha 6asap npogasarts afiua. Ee cmydatino coun ¢
HOT BCAHHK, B Pe3YALTATE Yero Bee Aitla pasbimch. BcamgHuk npea-
JIOXHJ OTUIATHTb YORTKH W CIPOCH/, CKONBEKO Y Hee GbUTo AnL. XKeH-
MKHA cKA3aa, YTO TOYHOIO YMCcia HE NOMHHT, HO KOTAa oxa Opana
AiiIa mapaMi, TO OCTABANIOCHh OXHO Aiile. OaHo AilLio ocTaBaloch TaK-
*e, Korna oHa Gpana no 3, 4, 5 1 6 aun, HO xorga oHa Gpana no 7
WTYK, TO B OCTATKE HHYET® He 6br10. Kakoe MUHHMANLHOE TUCTO KL
MOTNO OHTE B KOpP3HHE?

1. Jaro HaTypanbHOE THCIO #. Hponepm, oynyT i Bee HGpH
YHCHA pa3NYHEIMH.

2. HaifTH Bee Lienkle KOPHH YPaBHeHHs ax® + bx? + ex + d = 0, rme
a, b, ¢ u d — 330aHHEe UeNkle yncna, npuuyeM a0 H 4+0. SaMeua-
Hue. UNHME KOPHIMH MOTYT GBITE TOJNBKO ITONOXHTENBHEIE U OTPH-
LIaTeJbHEIC BeHHTeRN KoadhuumeHTa d.

3. HaHo HarypansHoe Yucno #. [ToMeHATs MOpAmOK ClieAoBaHNA Ldp
B 3TOM YHCHE Ha OOpaTHHH WIH COOBIIHTDE, TG 3TO HEBO3MOXHO B
CITY TIEPETIOTHEHHA.

4, HaiiTi Bce AenUTeTH HATYPAABHOIO YUCHa H.

5. HatypaneHoe 94¢n0 M Ha3pIBaeTCHd COBEPIIEHHBIM, €C/IH OHO
PaBHO CYMME BCeX CBOHMX Zenuteneil, BKmovas 1, HO UCKm0oYas
ce64. HaneyaTath Bce COBepleHHbIE YUCAA MEHBIIUE 3aAaHHOTO
yucia N,

6. HarypaneHsle uicna g, b, ¢ HasmBaloTes yucnamu Iudaropa,
eCNIM BHIMIONHACTCS yonopue a” + b2 = ¢?, Haneyarats Bee umcna ITd-
daropa MeHviIHEe N,

7. ano HatypanpHOEe YHCNo K. Cpedu ucen 1, ..., # HaAilTH Takue,
3aMHCh KOTOPHIX COBNALAET ¢ TIOCIEAHUMH LlH(lJpaMH 3almcn HMX KBau-
patoB (Hampumep, 62= 36, 252=625).

8. CocTaBUTE NpOrpaMMy, KOTGpad NO HOMepY AHA B FORY BEIBOTUT
YHCIO W MECHII B o6ImenpuHsTOl (hopMe (Hanpumep, 33-it AeHb roga —
2 ¢peBpans).

9. Donroxurens (BospacT He MeHee 100 ner) obHapyxnn ogHax~
ABI, 4TO €CJIH K CyMMe KBaapaToB UHdp €ro Bo3pacra NpHOaBHTH
(HCJIO AHA €70 POXAEHHUA, TO KaK pa3 NOAYINTCH ero Boapacr Cxontko
JleT RONTOXHATEIIO?
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0 1{1. HaHo penoe n > 2. HareqaraTh BCe TPOCTHE YHCIA W3 AHAMA30HA
Hj.

11. HaltTH HaMeHsIIee HATYPaabHOS TUCO #, TIPEICTABIMOS JIBY-
M pa3InIHBIMM cIocofaMH B BHAE CYMMEL KyGOB ABYX HaTypaibHBIX
yucen.

12. JIaHBI BaTypaZbHHe YHCHA #, m. HaliTh Bce HaTypasbHBIE YNCTa
MEHBIIUES 1, KBAIpaT CYMMHE LUbP KOTOPEIX PAaBeH M.

13. Ha otpeske [2, #] OnpeaeNuTh YHCJIO C MAKCUMANIBHONW CYMMOIi
menuteneii.

14. MaHsl HaTypanbHBIE SHUCHA p ¥ g. [1OMyyuTh BCE ASNHTEH YHCIIa
4, B3aVMHO TIPOCTHIE ¢ D,

15. J{ns 3amaHHBIX HATYPATBHHBIX 7 H K OTIPENENTD, PABHO JTH YHCIO
n CyMMe K-X CTeTieHei CBOoMX LHGD.

16. HaitTi Bce #-3HaYHBIC YHCNA, CYMMa KBaIpaToB AP KOTOPRIX
KpaTtHa M.

17. HaiiTi Bce HaTypaJbHBIC YKCIA, He IPeBOCXONIIINe 3a0aHHOIO
n, KOTOpHIEe AeATCA Ha KAKIYI0 B3 CBOHMX uudp.

18. 3axano HatypanbHOe Yucno #. HafiTh KoauuecTBO HaTypalk-
HEIX YHCeN, He MPeBHLIAIOLINX # B He JeNALHXCA HU Ha OOHO U3
yucen 2, 3, 5.

19. TlycTh f, — n-ii WieH mocieNoBaTeNbHOCTH, ONpeacnneMoil cie-
IyIOLUUM oBpazom:

Ju= hut= s H=1, o=-1

Hoxaxure, 4ro 2"+ - 7£2, ecrb MONHEIA KBaApAT.

20. ITocnenoBaTeNBHOCTh X3MMHMHTA 00Pa3yIOT HATYPAILHHE YHC-
J1a, He UMEICIINE APYTHX MIPOCTHX AennTeneit, KpoMe 2, 3 n 5. Hamu:

a) mepBhie N 3IeMERTOB 3TOH MOCHCHOBATENEHOCTH;

6) cymmy mepBeIX N 3JIeMeHTOB;

B) N-it 3nemeHT;

) mepBrIif 3NeMeHT OOMBPIIWE ZaHHOTO YHCchHa M, a TakkKe HOMEp
STOTO 3JIEMEHTA B MOCHEIOBATENILHOCTH;

1) CYMMY BCeX 3JIEMEHTOB ¢ HoMepa N mo HoMep M.

21. Ha ortpeske {2, #] HaiiTh Bce HATYpaNBHBIE YKCa, cyMMa nudp
KOTOPBIX NMpH YMHOXEHHH YHCIIa HAa 4 He H3MEHHTCS.

22. CoCTaBHTb NPOTPaMMY YAARCHUA U3 AECATHIHOMN 3aMHCH IUCTa
N euHBL, cOXpaHUB MOPATOK CIENOBaHUA ocTaplnxca uudp. Cohop-
MHpPOBaTh K HAIle4aTaTs MOTyYeHHOE YHCIIO.

23. llixona u moM TTetpa HaXo#ATCA HA OMHOI CTOpOoHEe YIHIILL, On-
HaXIEbI MO JOpOTE B IMIKONY OH CTaJl CKAAALBaTh HOMEpa JOMOB, MAMO
KOTOPHIX TIPOXOINHJI Ha CBOSil CTOpOHEe YNHUH, HavYHHAasA ¢ HOMEpa
¢Boero poma. Korma cyMmma HOMepoB OKa3anach papHoi 99, Ilerp ne-
pellen yepes MollepeyHyio yauuy. [locne 3Toro oH Hauas 3aHOBO CKIIa-

JILIBaTh HOMEpa HOMOB, MUMO KOTODHIX TIPOXONMN, M mpu cymme 117
TIepelLIes Yepes ellie ONHY MornepevHyIo ymuiy. IleTp 1 B clemyiomeM
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KBapTane CKiIafibipal Homepa AoMoB. CyMMa HOMEPOB JAOMOB TPeTHETrD
KBapTana oKa3anack pasHOH 235, Bxmovasd HOMep aoMa mKosel Ka-
KoB HoMep goMa [Terpa? KakoB HoMep JoMa LUKOIH?

24. IaHo HarypansHoe yucno N. OnpenenuTh KOMHYeCTBO uudp B
uMPPOBOH 3aNKUCH JAHHOTO YUCHa, KOTOPHE UMEIOT HAMMEHbILIee 3Ha-
yeHue. ITpumep. N = 4548. KonudecTro P ¢ HAMMEHBIIHM 3HAYeHH-
eM PaBHO ABYM (IBe UMQpH 4).

25. JaHo HarypaibHoe yncao N, ONpesennTs KOTHYECTBO TGP B
LH(POBOi 3aIMHCH JAHHOTO YHC/A, KOTOPHEEe HMeIOT HaUGobllee 3Ha-
yerue, pumep. N = 1808. KomnaecTso undp ¢ HAMGONBIINM 3HAYEHH-
€M paBHO ABYM (nBe udpH 8).

26. Mano HatypanbsHoe wHeao N. ITomysuTh HOBOS YHCIO M, KOTO-
poe obpasyerca M3 4uciaa N myTeM 3aMeHBI MTOCIeTHell 1MGPH Ha
3HaYeHHe HaUMeHbIneH g phl B 3amuck uyMcna N, [lpumep. N= 128452,
M=129451.

27. HaHo HatypansHoe uucio N, ITomyuute HoBoe yncio M, KoTo-
poe ofpasyeTcsi M3 uMcna N myreM 3aMeHBl mocieaHed uubph Ha
3HaYeHHe HauGoLILeH 1adphl B 3armHcH yuciaa N. [lpumep. N = 128 452,
M= 128 458.

28. OnpenenuTh KOMMYECTBO M-3HAYHBIX HATYPAILHBIX YMCEN, Y
KOTOpHX cyMma UM$p, CTOSLIMX B HEUETHRIX paspafax, paBHa N
(1<N<30, 0< M)

29, BHMHCIATE CYMMY TEX YHCEIT M3 338aHHOIC oTpeska (a, 8] (a, b —
HaTypaNbHBIE), B 3aTIMCh KOTOPBIX BXOSHT WH(pa K.

C

1. HaHo HarypamsHoe k. HaneuaTtats k-10 HHdpy nocneaoBaTeILHO-
cti 12345678910111213..., B XOTOpOil BHMUCAHE NOAPI] BCE HATY-
pajbHEIE YHCHIA.

2. lano HatypanbeHoe k. HaneyartaTh k-10 nudpy nmocneaoBaTeJbHo-
cTu 149162536..., B KOTOpOil BHIHUCANE! NOAPSA KBaIPaTHl BCEX HATY-
PasIbHBIX YHCEJL.

3. CocTaBMTDh NpOrpaMMy NepeBoAa HATYPATBHOTO YHCA U3 Jecs-
TUYHOL CUCTEMBI CYUCICHHS B ABOHYHYIO,

4. CocTaBUTh NPOrpaMMy NepeBoza ZAHHOTO HATYPANBHOIO YMCIA 7
B HIECTHAJLIATEPUYHYIO CHCTEMY CUHCICHHS.

5. Hano HatypanbHOe uuchio n. [IepectaBuTh ero i pH Tax, YTo-
61l 00pazoBAOCE MAKCHMANEHOE YHCIIO, JANHCAHHOE TeMH Xe -
paMHi.

6. Hano HaTtypambHOe uncno n. IlepectaButh ero uudph Tak,
yToGH 06pa3oBalOCh HAHMEHbIIee YHCIO, 3aNHCAHHOE TeMH Xe
UHGppaMu.

7. Ins 3anMcH pHMCKMMH IIM(paMH HCIIOJIB3YIOTCS CHMBOJH 1, V,
X, L, C, D, M, o60o3HayalontHe coOTBETCTBEHHO yucha 1, 5, 10, 50,
100, 500, 1000. CocTaBMTL NPOTPaMMY, KOTOPAs 3aMHCh NKGOTO KaH-
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HOro yncha n {(n< 3999) apaGekumu umudpaMu niepeBoauia 6u1 B 3a-
nuck pUMCKHUMH L paMH.

8. Hcnonbsya see mudpel ot 1 10 9 No oaHoMY pa3y B pa3iTHYHEIX
XKOMOHHALUMAX U ONEpaUMK CAOXKECHUA M BHYHTAHKA, TONYYHTEH B
cymme 100,

9. Hcnonpsya Bee undpH oT 1 X0 9 o oiHOMY pa3y W Onepailii
CJIOXEHHA W BHYWUTAHKA, Nonyuntk B cyMme 100, npu ycnopny, 9to
MbPLE NOABIAIOTCSA B BO3PACTAIOUIEM KK YORBAIOIIEM MMOPSAKE.

Hanpuwmep,

123 + 4 — 5 + 67 — 89 = 100,
9—8+76—-5+4+3+21=100.

10, TTanuHApOMEL.

Hasundpom — 310 coyeTaHHe CHMBOJIOB, KOTOPBIE YUTAIOTCA O~
HaKOBO B NPAMOM W OOPATHOM HATPABNSHUAX, DNSMEHTOM NATHHAPO-
Ma MoXxeT 6nTh Oyksa (Hanmpumep, KOK, ITOII, A PO3A VIIATIA
HA JIAITY A30PA), undpa (4884, 121) wim cnoro (STRAP ON —
NO PARTS).

10.1. CocTtaBUTE IpOrpaMMy, KOTOPas OIpeAciifeT, ABAASTCA JIM
3aJlaHHOS HATYPAJIbHOE YHCIO NATHHAPOMOM.

10.2. Haittir 1uenpie Yucaa, KOTOPEIE NPH BO3BEASHHH B KBagpaT
JAI0T NAIMHAPOMEI, HallpuMep 26%= 676.

10.3. HaliTH weJsibie YHCNA-NMANMHAPOMEL, KOTOPHIE MPH BO3Beme-
HUM B KBAApaT TaKKe NAOT NATHHIPOMEI (222 = 484).

10.4. HaiiTi uenele ynciia, KOTOPEE TIPH BO3BEACHHH B 3, WIH 4,
WIH 5 CTENEHb AA0T MATMHAPOME!, HampuMep 11°= 1331,

10.5. Mano HaTypanbHOe yuclo #. ECIU 3T0 He MaTHHAPOM, pe-
BepcupyliTe ero UMMPH M CIOXKUTE MCXOAHOE YNCIO ¢ YHCHOM,
TMONy4eHHEIM B pe3yibTaTe peBepcHpoBaHusa. EciaM cyMMa He ma-
JUHAPOM, TO TOBTOPUTE T¢ X& AeHCTBUA M BHIIOAHANTE UX AO TeX
TOp, TOKa He MONAy4KTe manueapoM. Huxe npHseneH NpuMep Ans
HCXOAHOTO YHCHa 78:

78+87=165; 165+561=726; 726+627=1353; 1353+ 3531=4884.

11. Henoe yucio MOXHO NMPEACTABUTSL KaK CYMMY €ro yacteif, Taxoe
MpeAcTaBieHUe Ha3biBaeTesl pastuenuem. HanpuMmep, yuesno 4 MOXHO
MpeACTABATE KAK )

4:34+1;2+1+1;242; 1+141+1.

OGoaHauuM yepes P(n) KonwdecTBO pasbHeHuit uncna n; P(4) = 5.
Harmyiure nporpamMMy, KOTopas JUId JaHHOTO YHCIIA # TIeYaTaeT ero
pa3bueHuA H P(n).

12, Jano natypansHoe k. Hanevatats &-10 mudpy nocieaoBaresib-
HocTH 24681012141618202224262830..., B XOTOpOK BHIIHCAHBI NOA-
PAL BCe HATYPANbHHE YeTHBIE YUCHA.
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6.6. 3anaun no teme <«IloamporpaMmer»

6.6.1. Hepexypcushbie npoueaypst H GynKuuu

A

1. TpeyronbHYK 3a03H KOOPAHHATAMH CBOMX BeplUMH. COCTaBHTH
[IPOTPAMMY IS BHYKCIEHHA €T0 TUIOLALH.

2. CocraBuTh NporpaMMmy AN HAXOXHeHUs HauOONpLiero ofLero
IeJTMTeNIA M HAHMEHBUIETO 00ILUero KpaTHOTO IBYX HAaTYPAUTEHBIX YHCEN

A-B
(HOK(A, B) HONA B) ).

3. CocTaruTb TIpOTpaMMY TS HAXOXHeHHs HAHOOIBIIEro oblero
JEUTENA YeThHIpeX HATYPAIBHBIX YHCE. '

4. CocTaBHTD MPOTpaMMYy AJisl HAXOXASHHUA HAMMEHBIIEro o0nero
KpaTHOTO TPEX HATYpPAJNbHBIX YHCET.

5. HamucaTh NporpaMMy Jis HAXOXKASHIA CYMMB GOMBIIETO % MEHL-
LIEero U3 TpexX YUCeT.

6. BEMuCINTS IIOIALD IPABUIBHOTO MIECTHYTONBHHKA CO CTOPOHOH
@, VCTIONB3Ysl MOANPOrpaMMY BEIMHCJISHHA ILIOIIANM TPEYTrOJIbHUKA,

7. Ha nnocKoCTH 33AaHE CBOMMH KOOpAHHATAMH » To4eK. CocTa-
BHTE MpPOTPaMMY, ONpEHeSTIOUIYI0, MEXAY KaKHMH M3 fap To4YeK
caMoe Gonboioe pacCTOAHHE, Yxasanue. KOODANHATH TOUEK 3aHECTH
B MacCHB.

8. CocTaBUTDL TIpOTpPaMMy, KOTOpaA B MaccHee A| N] HAXOAMT BTO-
poe Io BeJIMYKHE YHCIO (BHIBECTH Ha MEYAThL YKCIO, KOTOPOE MEHB-
Ie MAaKCHMAJTBHOTO 3JIEMEHTA MAacCHBa, HO GONbllie BCEX HPYTHX
INMEMEHTOB).

9, CocTaBHTE NPOrpaMMy, TIPOBEPSIIOINYIO, ABJISIOTCA JIH JAHHBIE
TPH YKCIA B3AHMHO TIPOCTEIMH.

10. Hanmucars mporpaMMy IS BHYUCIEHHA CYMMBI cbarcropna.rton
BCeX HEYeTHRIX yncen ot 1 10 9.

11. Jlanu aBe mpoSu :; % (4, B, C, D — narypaneHHe 4ncia).

CocTaBKTE NIPOTpaMMy A7s1 AecHUs Apo6K Ha npolb. Pe3yabTaT noi-
XeH OHTH HeCOKPAaTUMOH fpobEio.

12, 3amaH Maccue D, Onpemenuth CASAYIOIUNE CYMMBEI
D[11+ D[2)+ D{3]; Di3)+ Di4)+ D[5); D[4]+ D[5]+ Di6).

Hosacuenue, CocTaBUTh IOANPOTPaMMY IS BEIMTUCTEHHS CYMMBI TPEX
MOCJEIOBATEIEHO PACTIONIOXKEHHEX JIEMEHTOB MAacCHBA C HOMEpaMH
or k 10 m.

13. Tans1 ape opoGu % U —= (A4, B, C, D — HaTypanbHBEE YHCIA).

CocTaBuTs IporpaMMy mjisl yuuo:xcuna npoﬁn Ha Apolk. PesynkTar
JOMKEH GBITh HECOKPATHMO APOGHIO,
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14. JaHp! Ape ApooH % 1 % (A, B, C, D — HarypanbHEIE YHCIA).

CocTaBuTh IIpOTpaMMy O BEYWTAHHMA H3 NepBoif 1podu Bropoii. Pe-
JYNBTAT ROMXKEH OLITh HECOKPATUMOH RpOBLIO.

15. HaHp aBe apobu % U % (A, B, C, D — HaTypanbHple YUCNA).

COCTaBUTE IPOrpaMMy IUTA CIHOXeHUs 3THX Apobeif. Pe3ynmbTaT JOICKeH
OBITE HECOKPATHMOMH pobbio.

16. Ha TU10CKOCTH 3aJaHBL CBOMMM KOOPAMHATaMH # ToueK. Co3anaTth
MaccHB pasMepoM #(n—1), aneMeHTaMl KOTOpOTO SIBJASIOTCS PaccTo-
SHHA OT KAXRO0H U3 ToUeK 10 n—1 Apyrux.

17. Dass: ynena X, Y, Z, T — IIMHBI CTOPOH YETHIPEXYTONBHHKA.
ByYHcIHTE €10 TWIoaak, €CTH YIOA MEeXAY CTOpOHAMH HIIHHOH X H
Y — npaMoit.

18. Cropmuporare MaccHe X(N), N-iI WieH KOTOpOTO ONpeaenseT-

ca dopMynoit X(N)= Fli .

19. CocTaBHTB IPOTPAMMY VIS BEMHCICHHA CYMMB (DaKTOpHATOB
BCEX YETHBIX YHCEN OT m 10 M.

20. 3aMeHUTh OTPUUATENbHBIE 3IeMEHTHl JIHHEWHOrO MacChBa MX
MOIYIAMH, HE MOJIB3YAChk CTAHAAPTHOH DYHKIMEH BRITHCAECHHA MO-
Ayns. TIoACYNTATh KOJIMYECTBO MPOU3IBENEHHBIX 3aMEH.

21. Hanx Maccus A(N). ChopMmuporats MaccuB B{M), aneMeHTaMH
KOTOPOTO SRIAIOTCA GONBINME M3 ABYX PANOM CTOAINMX B MaccHUBe A
yuces. (Hanpumep, MaccHB A COCTOMT M3 anemeHToB 1; 3; 5; -2; 0; 4;
0. DneMeHTaMH MacckBa B 6ymyt 3; 5; 4).

22. Hax maccus A(N) (N — yetHoe). ChopmupopaTs Maccus B{M),
3MEMEHTAMH KOTOPOrO ARIMIOTCA CpelHME apu(MeTHUEeCKHe cocel-
HHX Nap pAOOM CTOAIIMX B MaccuBe A uncen. (Hanmpumep, MaccuB A
COCTOMT H3 35eMeHTOB 1; 3; 5; -2; (; 4; 0; 3. DneMeHTaMu MaccHpa B
6yayr 2; 1,5; 2; 1,3).

23. DaHo npoctoe yncno. CocTaBUTh hyHKLMIO, KOoTOpad OyaerT Ha-
XOIAUTh CIEAVIOWee 32 HUM MPOCTOE YHCIIO.

24, CocraBuTh HYHKIMIO AN HAXOXKESHHI HAHMEHELIETO HEYeTHO-
To HaTypansHoro Jeauteia k (k= 1) moGoroe 3agaHHOTo HATYPaNbHOTO
qucHa n,

1. Haro Harypansroe yucno N. CocTaBUTE fiporpaMMy Iist GOpMHU-
pPOBaHHMA MAacCHBA, HNEMEHTAaMH KOTOPOro ARISTIOTCA UHGPH yncna N.

2. CocTaBUTBL MPOrpaMMy, ONPEAEAAICUIYIO, B KAKOM M3 JaHHBIX
ABYX uncen Goanute mmudp.

3. 3aMeHNTb AaHHOE HATYPATLHOE YHCIIO Ha YHCHO, KOTOPOE TIONY-
4aeTcsa H3 MCXOMHOTO 3aMUCHI0 ero uMdp B ofpaTHOM mopAnke (Ha-
TIpUMED, AaHO YKCHO 156, HyxHO nonyauTh 651).
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4, Taxn HaTypaneHeie yucna K u N. CoctaBHTh porpaMMy hopMH-
POBaHHA MaccHBa A, eMEHTaMH KOTOPOTo SIBNAIOTCA YMCIA, CYMMA
mudp KoTophix paBHA K H KOTOpHIE He GompiueN,

5. JIaHEI TpM KBaAPATHEIX MATPHLH A, B, C n-1o nopsnka. BEBecTH Ha
TeYark TV U3 HMX, HOPMA KOTOpOil HauMeHBIlasA. [loscrenue. HopMoii
MATPHUIE HA30BEM MAKCHMYM U3 aGCOMIOTHBIX BeJIMYHH €€ JICMEHTOB.

6. Ipa HaTypalbHEX YHCIA HA3HBAIOTCA «APYXECTBCHHBIMI», ¢CITH
KaXnoe M3 HHUX pPaBHO CyMMe BCex AenuTteneil (Kpome ero caMoro)
JApyroro yucna (Hanpumep, ynciaa 220 u 284), Haittu Bce mapwl «apy-
XeCTBEeHHBIX YHCEJ», KOTOPEIE He §OJbLIe JAHHOTO YHcia N.

7. JIpa NpOCTHX YMCia HA3BIBAKOTCA <6/IM3HELIAMH», €C/IM OHH OT-
JIMYAIOTCA APYT OT Apyra Ha 2 (Hampumep, 41 u 43), Hameyarars Bce
MapHl «0U3HEoB» U3 OTpe3Ka [#, 2n], Toe » — 3allaHHOE HATYPalb-
HOe yucno Sonsure 2.

8. Hanmcathk mporpaMMy BHYHCACHHA CYMMEI

p 1 1 (_l)ml

R B

I 3amasHoro Yucha n. Jpobe g‘ DOMKHA OHTE HeCOKpaTAMOlL (p, ¢ —
HATYpalbHBIE).
9, Hammucath NpOTpaMMy BBIMHCITEHHS CYMMBL
1.1 1
l+-4=-4 4=
n
IUTA 3aaHHOTO YKCHA /1. Pe3y/lbTaT NpEeACTABHThL B BHAE HECOKPATHMOHR

Apobu g‘ (p, ¢ — HaTypanbHbIE).

10. HarypanpHoe YHCIIO, B 3alIHCH KOTOpOTo 2 (P, HA3BIBAETCS
YUCITIOM ADMCTPOHTa, €CJTH CYMMa ero uudp, Bo3BeilecHHasA B CTeNEHR
1, papHa caMoMy 4uciy. Haltti Bee uncia ApMcTponTa oT 1 go 4.

11. HanucaTs TiporpaMMy, KOTOpAasa HAXOOWMT H BEBOAWT HA IIeYaTh

BCE YETRIPEX3HAYHEIE YHCNTA BUNA abed , I KOTOPHIX BRITIOMHAETCA:
a) a, b, ¢, d — pasHsie MHPHI;

6) ab-cd=a+b+c+d.

12. HaliTi Bce MpoCThIE HATYPANLHEIE 4YMCIa, HE ApEBOCXONAIIME
n, ABOWYHAA 3aIMCh KOTOPHIX NpeicTamideT cobod MamuHApOM, T.€.
YUTACTCA ONHHAKOBO CJIeBa HANPaBo U CApaBa HaJICBO.

13. Haitti Bce HaTypanbHEIC #-3HAYHHE YHACIA, UHGPH B XOTOPHX
06pa3syIOT CTPOre BO3PAcTAKIMYI0 MOCAEHOBATENIBHOCTh (HarlpUMep,
1234, 5789).

14. Haliti Bce HaTypanbHBie YUCTA, HE MPeBOCXONAILME 3aJaHHOTO
1, KOTOpHIE AEIATCA Ha KXKAYIO H3 cBOHX mudp.

15. CoctaBuTs NporpaMMy IJIS HaXOXACHKA YHCEN W3 WHTEepBaia
[M, N], nMerommxX HauGoNbILee KOMHYSCTBO JEIHTENEH,
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16. Ina mocnenoBarebHOCTH @ = 1, a,,; =4, + COCTABUTH

1+a,
NporpaMMy NevaTH k-To 4/eHA B BUJe OOLIKHOBEHHON HECOKpaTHMOI

npobu. Hanpumep, 4, = %, a, = -}—g

17. laHO HaTypanbHOE YHCIO #. BRIACHHTD, MOXHO JIN NIpeacTa-
BUTH €T0 B BULE MPOU3IBEACHHUA TPEX NMOCASHOBATENBHEIX HATYPANb-
HEIX YUCe.

18. UmeeTcs yacTh KaTyluKy ¢ apTO0YCHBIMM OineraMy, HoMep 6u-
NieTa IMeCTHIHAYHHI, COCTaBUTE NPOTpaMMy, OTPeleIAIoIYIO KOMM-
YECTBO CYACTIMBBIX OHJIETOB HA KATYLUKe, ecJid MEHbIIIHI HoMep OM-
nera — N, bombiHit — M (6HITeT ARNFETCA CUACTANBEIM, ¢CITH CyMMa
MEPBHX TPEX €To UMKP paBHA CYMME MOCICIHNX TpeX).

19. Hancarb nporpaMMy, ONpeaengiollyio CYMMY #-3HaYHBIX YH~
CEJI, COASPXAIMX TOJBKO HedeTHHE HEGPH. ONpeaeInTh TaKKe, CKOMb~
KO YeTHBIX LMD B HaiigeHHON cyMMe,

20. M3 3apaHHOTO YHCA BHYIH CYMMY ero nudgp. M3 pesynsraTa
BHOBb BLIYJIH CYyMMY ero HHdp M T.4. CKOMEKO TAKHX ACHCTBHI Haxo
MPON3BECTH, YTOOH MOAYIWICA HYAB?

21. CocraBuTs NpOrpaMMy IS pazioXeHHMs JaHHOTO HaTypaNkHOTO
YHCNa Ha TIpocThie MHOXHUTeMM. Hanpumep, 200 = 23.52,

22. DaHo HarypabHoe YHCNO #. HaiiTh Bee yMcna MepceHa MeHbB-
e #. (TITpocToe YNCao HAIbIBAaeTCA YHCIOM MepceHa, €Cli OHO MO-
XeT GHTh NpeACTaBneHo B Buge 27— 1, rae p — ToXe NMpOCTOe HYHCIIO.
Hanpumep, 31 = 2°— 1 — qucno MepceHa.)

23. JaHo YeTHOE YKo # > 2. TIpoBepUTE 1A Hero runote3y [ omsa-
Gaxa: Kaxgoe 4ETHOE 1 MPEACTABAACTCA B BUAC CYMMEI JBYX INPOCTHIX
YUCET.

24. NaHp1 HaTypansHBe Yicna # v k, # > 1. Hanevarars &k gecsrud-
HBIX 3HAKoB 9Hcna 1/x. IIporpaMMa nomKHa HCIIONE30BATE TOALKO LIe-
Nisie NepeMeHHHE.

25. JaHo HaTypambHoe Yucho # > 1. Onpeaenyuts IIMHY nepyona ae-
cATHHO 3anucH opobu 1/n.

26, Oyuxkums f ¢ HaTYpaNbHBIMH apryMEHTaMU H 3HaYeHHAMY Oll-
peneneHa TaK: f(0)=0, f(1)=1, f(2n)=f(n), f2n+1)=f(n)+f(n+1).
CocTapuTh NPOrpaMMy BHIYMCNIeHHS f{n) IO 3aaHHOMY .

27. Ha otpeake [100, N] (21°< N < 2°") HalTH KONMHYECTBO YMCe,
COCTaBNeHHBIX M3 Mdp 4, b, ¢.

6.6.2. Pegypcnsanie npoueayps! H GyRKuHH
PeltnTh crnepyioiive 3a4a4yH, UCTIONB3YA PEKYPCHBHYIO NOANIPOr-

paMMy.
1. Haittu cymMMy undp 3agaHHOTG HaTYpPaTbHOTO 4HCIIA.
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2. TlogcynTaTh KOAHIESCTEO MHOP B 3aNAHHOM HATYPATBEHOM YHCHe.
3. Onncars dyuxkumio C(m, n), roe 0 < m < n, 1A BEIMHCIEHUA 61-

HOMHANRHOTO Ko3ddHuueHTa CM no chelyowei dopMyne:

Cl=C'=1; C"=C" +C" npuO<m<n.

4. Omucath peKypcHBHYK GYHKLMIO Root (a2, b, €), KOTOpas Me-
TOIOM HeJeHHs OTpe3Ka NMOMNoNaM HAaXONMT C TOYHOCTRIO £ KOpeHb
ypaBHeHHa f(x)=0 Ha orpe3ke [a, b] (cuuTath, utO £>0, 9<b,
(@) -f(b) <0 u f(x) — HenmpepHIBHAsA ¥ MOHOTOHHAs Ha OTpe3ke [g, 5]
byHKuMsA)

5. Omucars GYHKUMIO min (X) i ONpeaeieHUs] MUHHMAIBHOTO
3fieMeHTa IHHEHOTO MaccHBa X, BBES BCIIOMOTATENBHYIO PEKYPCHB-
HY©0 (yHKIMIO minl (k), HAXOOALLYI0O MHHHMYM CPeOH IOCTEIHHX
3NEMEHTOB MaccHBa X, HAYWHAA ¢ k-TO.

6. OnucaTk peKypCHBHYIO JIOTHYECKYI0 GyHKOHIO Simm (S, I, J),
TPOBEPSIONIYIO, ARNACTCA JIH CHMMETPHYHOM 4acTb CTPOKH S, HAYH-
HaWW@AACa i-M H 3aKaHIHBAOIIAACA j-M €€ DICMEHTAMH.

7. CocTaRUTh IIpOrpaMMy IV BHITHCICHHS HaHGOABIIETO 0DILeTro
JNEIATENA ABYX HaTypanbHEIX THCEIL.

8. CocTaBHTh TIpOTrpaMMY I HaXOXIEHHS YHCHa, KOTOpoe 06-
pa3yeTcs H3 JaHHOTO HATYPANBHOTIO YHC/A NMPM 3aITHCH ero uudgp B
obpatHoM mopsiake. Hanpumep, ang yucena 1234 nonydaeM pesyib-
Tar 4321.

9. COCTAaBHTE IporpaMMy JUB [ICPEROIa JAHHOTO HATYPATBHOTO YHCa
B p-HYHYIO CHCTEMY CuUMclieHHT (2 < p<9).

10. JaHa cMMBONIBHAA CTPOKR, TIPEACTABNAIONIAsA CO0Oit 3amuch Ha-
TYPATBHOTO YMCHa B p-HYHOM cHcTeMe cuHclicHMd (2 < p £ 9). Cocra-

" BUTDb TIPOTPaMMY sl TIEPEBOa 3TOrG YMCHA B JECATHYHYIO CUCTEMY
CYNCHICHUA,

11. CocraBuTe nporpaMMy Tl BEMHCAEHHS CyMMBL: 1! + 21 + 3! +
+..+n! (ng15).

Ipumeuanue, THUN pe3yneTaT2 3HAYEHHA PYHKUME — LonglInt.

12. CocTaBHTE NporpaMMy JAsi BHMHCICHHS CYMMRL: 2! + 4! + 6! +
+..+n! (n216, n — YeTHOE),

Ilpumenanue. TUN pe3ynbraTa 3HaYeHHd PYHKIIMM — LongInt.

13*. HaHO n pasaM4HBIX HaTYpaIbHBIX Ykcen. HamedataTs Bee mepe-
CTaHOBKM 3THX YUCEJI.

14. Mormyeckada GYHKIHA BO3BpaILaeT True, €CNH €¢ apTYMEHT —
TPOCTOE YHCIO.

15. Onucatk GYHKONKD, KOTOpasA YAAJAET K3 CTPOKH BCE THIIHHE
nipoGenst, JIpoGensl CYMTAIOTCH NHMINHHMMH, €CIU HX TOAPAA MIET
GoJnee OBYX, €CJIM OHH CTOAT B KOHLE CTPOKM Mocie mocaeaHeit
TOYKHM, €CNH CTOAT MOCHAE OTKPHBAIOILETOCa MAPHOIO 3HAKa TPenH-
HaHuA.
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6.7. 3anaud Mo Teme «OnHOMEpHbIC MACCHBLI»

A

1. B MaccuB 4| N] 3aneceHsl HATYpaiAbHEe Yucha. Halmi cymMmy Tex
3MEMEHTOB, KOTOPHIe KPATHH JaHHOMY K.

2, B ueno4UCcIeHHOH NOCTeOBATENBHOCTH €CTh HYNIEBHIE S/IEMEHTEL.
Co3narb MACCHB U3 HOMEPOB 3THX SIEMEHTOB.

3, laHa nocneaoBaTeAbHOCTh LIEJIBIX YHCEN &), &3, ..., @, BBISAC-
HHTB, KaKO€ YWCAQ BCTPeYaeTCsd paHbilie — MOJIOXKHTEIBHOEe HIH OT-
pHLATENIBHOE.

4, TaHa nocnemoBaTeNbHOCTh AeHCTBHTEMBHBIX YHCEN d), a3, ..., G,.
BrisicHnTh, OyneT 1M OHA BO3pacTaloIeil,

5. JaHa mocneaoBaTeNbHOCTS HATYPATBHBIX YHMCET &y, 83, ..., 8, CO-
371aTh MacCHB M3 YETHEIX YNCEN 3TOM mocnemoBaTeIbHOCTH, ECJIH Ta-
KHX YHCEN HET, TO BBIBECTH coOOMICHMEe 00 3TOM (aKTe.

6. lana nocnenoBaTeNLHOCTE YKCEN 4|, @3, ..., Gy Y KA3aThb HAUMEHD-
1Iyio JUTHHY YMCIOBOI OCH, COOEPXKAILYIO BCe DTH YHCIA,

7. HaKa MOCneXOBaTENEHOCT, ASHCTBHTENBHEIX YACET 4y, G, ooy O
3aMeHHTE BCE ee WIEHH, GONbIIHE JaHHOTO Z, 3THM YucaoM. Tlomcun-
TaTh KOJIMYECTBO 3aMeH.

8. NocnemoBaTeNTbHOCTE AEMCTEHUTENBHBIX YHCE) OKaHYHBAeTCs HY-
neM. Haith XonndecTRO WIEHOR 3TOH MOCASIOBATENBHOCTH.

9. Jlak MacCHB AEHCTBUTENBHBIX YHCEN, pa3MEPHOCTb KOTOpPOro M.
IMopcynTaTh, CKOJBKO B HEM OTPHHATENbHBIX, NIONOXUTEBHEX B Hy-
JIEBBIX HIEMEHTOB.

10. JaHB1 ne/iICTBHTEABHEIE YHCAA 4y, &3, ..., G, IIOMEHATH MECTAMH
HAKOONBUTHI ¥ HAMMCHDBIIHHA 3J1EMEHTEI.

11. JlaHb! Henbie YHCHa Gy, a3, ..., 4, BHIBECTH Ha IeYaTh TOALKO TE
ydcna, NS KOTOPHX 4; 2 i

12. JlaHB1 HATYpaNbHbIE YHCAA 4, Gy, ..., 3y YKa3aTh T€ U3 HUX, ¥
KOTOPBIX OCTATOK OT AeheHns Ha M papen L (0<Ls M —1).

13. B 3a03HHOM OAHOMEPHOM MAacCHBE TIOMEHATE MeCTaMM cOCel-
HHE ICMEHTHI, CTOALUME Ha YETHHIX MECTaX, ¢ 3NeMEHTAMM, CTO-
ALMMHA Ha HEYSTHBIX MecTax.

14. TIpH MoCTYIUIEHHH B BY3 aOWTYPHEHTH, NONYYMBIINE JBOHKY
Ha TIEPBOM 3K3aMeHe, KO BTOPoMY He JonyckawTtes. B Maccube A[n]
3a0H#caHbl OLEHKH 9K3aMeHYIOIMXCA, TOAYICHHEIE HA IIEPBOM 3K3a-
MeHe. TloacauTars, CKOABKO YEOBEK HE JOMYIICHO KO BTOPOMY 3K-
3aMeEHY.

15. JlaHa nocrenoBaTeIEHOCTD YMCEH, Cpeii KOTOPRIX UMeeTCs OIUH
HYNb. BEHBeCTH Ha e4aTh BCe YUCITa A0 HYAA BRIIOYATENBHO.

16. B omHOMEPHOM MAcCHBE PasMEILICHHL: B IEPBBIX HJIEMEHTAX — 3Ha-
YEeHHS APTYMEHTA, B CIeOyIOLUMX — COOTBETCTBYIOIIUE HM 3HAYCHHS
¢dyukumy. Hameyatats sneMeHTEI 3TOrO MaccHBa B BUAE OBYX Mapan-
JSTLHHX CTOOLIOB (aPTYMeHT H 3HadeHHs GYHKIRA).
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17. TIpUMrOmHOCTE AeTallu OLIeHUBAaeTCs MO pasMepy B, KoTopHii

JIOJDKEH COOTBETCTBOBATE MHTEpBANY (A - 8, A + §). Onpenenurs, HMe-
IOTCS IM B MTApTHH M3 N metaneit 6pakosaHHble, EciH Oa, To MOACYU-
TaTh MX KOJHYECTBO, B MPOTHBHOM CJYUac¢ BHOATE OTPHLATENBHEBIN
OTBET.
18. ¥ Bac ecTb gonnapel. Bel xoTUTe OOMEHATH HX Ha pyonn. Ects
HHGOpMaLIHA O CTOHMOCTH KYILUIM-TIPOOakH B OaHKkax ropoaa. B ropone
N Ganxop. CocTaBbTe IpOTpaMMy, OTIPEASTAIONIYIO, Kakolt 6aHK BEIG-
paTh, YTOGH BHTOAHO OOMEHATH AOUTAPH Ha pyOIH.

19. Nau menouHCcIeHHBI MACCHE ¢ KOTHYECTBOM 2NIeMeHTOB 1. Ha-
TIEYATaTh TC €r0 SACMEHTH, HHICKCH KOTOPHIX ABIAIOTCH CTEMEHAMM
aeoiixu (1, 2, 4, 8, 16, ..).

20. 3agaHa ocneROBATENEHOCTD H3 N BellleCTBEHHEIX yncesn. Onpene-
JINTB, CKOJIBKO CpeaM HUX Yrce MeHbIHX K, pasHBIX K H Gonmbumx X

21. 3amaHa NOCAeAORATENLHOCTL N BeLIECTBEHHBIX YHCe, BErauciTh

- ’(X;-M)’
Si" N"l s

tae M — cpeaHee apudMeTHYeCKOe JaHHON TIOCIIEIOBATENBHOCTH.

22. 3agaH MaccHB (VAR A: ARRAY [1..N] OF '0'..'9';).On-
PeIe/MTh, BXOAUT JIK B HETO NIOCNeA0BATeIbHOCTS CHMBONOB 123, ecni
I3, TO CKONBLKO pa3 M ¢ Kakux mo3uumii (N > 3),

23. 3apaH MaccHB JeHCTBUTENBHBX YHCeN. ONpeaeiiuTh, CKOMBKO
pa3 MEHsIETCA 3HAK B JAHHOH MOCNeA0BATENBHOCTH YHCE, 3aIIOMHHTD
HOMepa NO3ULHI, B KOTOPBIX TIPOHCXOANT CMEeHA 3HAKAa.

24. 3agaHa MOCASAOBaTEIBHOCT, N BEIISCTBEHHHBIX YHCe ., Brlync-
JINTh CYMMY YHcell, TTIOPSAKOBHE HOMepa KOTOPEIX SIBIAIOTCH IIPOCTEL-
MH YHCIaAMH.

25. 3aaaHa NocnemoBaTENBHOCTE N BelllecTBEHHLIX Ydcen. Bruuc-
JHUTh CYMMY YHCEN, IOPAIKOBHE HOMEPa KOTOPHX ABIAIOTCA YMCAAMH
PuGoHaTIH.

26. 3agana [IOCAe0BATENEHOCTE NV BellleCTBeHHEIX YHceN. Briyuc-

JIATH 3HAY¢HHE BHIPAXXEHUS L{}ix, Xy o X

27. 3anaHa MoCNeAOBATENIBHOCTE N LieIBIX YKCeT. BEMHCIHTE CyMMY
3MEMEHTOB MacCHBa, MOPAAKOBHE HOMEPa KOTODHX COBNAJAIOT CO
3HAYEHHUEM 3TOTO HEMEHTA.

28. 3anomuuTh MaccHB M3 N 3/IEMCHTOB ¢ HAYaNBHEIM 3Hauy¢HHEM

3amaHHBIM A[0] =0, no npuHuMOY A{I]=A[{I DIV 2]+A[I-1].

29. OnpefemyTh KOJHYECTBO 3MEMEHTOB OCIEAOBATENBHOCTH Ha-
TYPANbHEIX YHCEJ, KpATHBIX YHCHY M H 3aiUII0UeHHEX B NPOMEXYTKE
or Lno N.

30. OnpenenuThb, CKONBKO IIPOLEHTOB OT BCEr0 KONMMYECTBa 2I¢-
MEHTOB MOCJEIOBATENBPHOCTH LENbIX YHCEN COCTABNAIOT HEYETHEIS
MIEMEHTHI.
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31. ChpopMHpOBaTh MaCCHB TIPOCTHIX YMGEN He GOABHINX 3aJaHHOTO
HaTypanbHOTO YHcna N.

32. ChopMupoBaTh MacCHB IMPOCTBIX MHOMGITENES 3aTaHHOTO YHCTa.

B
1. Jan ogHoMepHBIit MaccHB A[ NJ. Hairmn

max(a,, 4,, ..., 4, )+min(a, a,, .., 4, )

2. MTaHa NOcRenOBATeNEHOCTD JeUCTBUTENBHEIX YHCETL )y gy vvey Op.
¥YKazarh Te ee MEMEHTH, KOTOpEIE TIPHHANJIEXAT OTpe3KY [¢, d].

3. HaHa nocnedoRATEABHOCTE UENBIX MOIOXKHTENbHBIX YHee, HaitTi
MPOH3BEICHNUE TOJNEKO TEX U3 HUX, KOTOPHEe GONblIE 3aRaHHOIO THCIA
M. Ecni Takux yHceN HET, TO BHUIATH Coo01eHKe o6 3TOM.

4. TlocnenoBaTeNLHOCTD &), @y, ..., 4, COCTOMT U3 HyNeH U EIMHMIIL.
TTocTaBUMTE B HAYAIO 3TOM TIOCIEIOBATEIBHOCTH HYIH, a 3aTeM eNMHULEL

5. aHu gefiCTBUTEAbLHBIE YKCTA &y, 83, ..., 4, Cpeau HHUX €CTh MO-
NOXHTENBHEIE H OTPULATENBHEIE. 3aMEHUTL HYIAMH Te YHC/IA, BellH-
YHHa KOTOPELX M0 MOAYAI GoNble MAKCHMAIBHOTO YHCHA

(|a£| > max{a;, a,, ..., a,}).
6. laHH DeHCTBUTENBHBIC YHCHA 4y, ), ..., &, Hailti
max(gy + dz,, a3 + Qapely eeey Qn + 8pey).

7. B ocneaoBaTeIbHOCTH AEKCTBUTEBHEIX YHCEN 4y, @3, ... , 8y eCTh
TONBKO TMONMOXHUTeNLHEE H OTPHIATENBHEE 3EMEHTH. BHYHCIUTL
pOM3BEIECHHE OTPULIATENBHBIX 2NIEMEHTOB P; U IpOM3BEACHHE MO0~
XHUTENbHBIX 2neMeHToB Py, CpasHuUTh MOgynb P, ¢ MoayneM P, yka-
3aTh, KAKOE M3 MPOH3BEACHUI MO MOIYAK OoJbIle.

8. JlaH MACCHB NeHCTBHTENBHBIX YHeesT. CpemH HUX ecTs paBiEie. Halfmw
€TO NepBhIil MAKCHMANBHEI 7IEMEHT ¥ 3aMEHUTD €70 HYJIEM,

9. HaHa nocnenoBaTebHOCTD AEHCTBATENBHEX YHCEN ¢y € 875 ... £ 4,
BcTaBUTB B Hee AeHCTEHTENBHOE YHCHO b TaK, YTOOH MOCeI0BATENb-
HOCTB OCTalach HeyORIBalOMIEH.

10. JaHb! Henbie ONOXHTENbHHE YUCHA ), @y, ..., 8,. HallTH cpeaw
HHMX T€, KOTOphIE ABJISIOTCA KBaIpaTaMK HEKOTOPOTO YKCHA M.

11. JaHa mocneaoBaTeNbHOCTh LUENBIX YHCeN q,, 43, ..., 4, Ob6pa3o-
BaTh HOBYIO TIOCIEAOBATENBHOCTD, BEIGPOCHB H3 HCXOAHOM T¢ WICHEL,
KOTOpHE paBHH min{ay, 4, ..., 4,). _

12. ¥V npunaexa MarasHHa BHCTPOWIACH OYepedb M3 # TIOKYNAaTeEi.
Bpems oGcmyxupaRus i-ro moKynatens pasHo 4 (i = 1, ..., n). Omnpe-
JendTh BpeMst C; mpeONBAHHA /-T0 TOKYTIATeNd B OYepeIi.

13. «Cynep3amok». CexpeTHbIt 3aMOK s cefida cocront w3 10
PAcTIONOXeHHEIX B PN S4eeK, B KOTOPHE HAIO BCTABHTEH MTPANbHHE
KyOukH. Ho apeph OTKPHBaETCA TONBKO B TOM CIydae, KOrAa B MOBHX
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Tpex COCeOHHX AqeiKaX cyMMa TO4YeK Ha MepedHHX rpaHAX KyGHKOB
paBHa 10. (MrpansHBT KYOMK HMeeT Ha KaXmoii rpann ot 1 go 6 To-
yek.) Hamvmuure mporpaMMy, KOTOpPas pasTambIBaeT KO 3aMKa TIpH
YCJIOBHH, YTO JBA KYOHKA Y€ BCTABNEHH B A9eiKH,

14. B MaccHBe HENBIX THCET ¢ KOJMHYECTBOM BJIEMEHTOB # HAWTH
HauOOJee YacTo BCTpevaomeecs YUcao. ECiTM TaKHx YHce)l HECKOMb-
KO, TO OIPSAC/IHTh HAMMEHBLIEE U3 HHX,

15. Kaxnpitt cOMHeUHBIH A¢Hb YIHTKA, CUASINAS HA OepeBe, oI
HHUMAaeTCA BBEPX Ha 2 CM, a KaXIHil MaCMYPHBIH I¢Hb OIMYCKAETCH
BHH3 Ha 1 cM. B Hagane HaGaoAcHHA YINTKA HAXOIWAACh B A CM OT
3eMJIM HA B-meTpoBoM aepepe. UMeerca 30-3neMEHTHHI MacCHB,
cofepxamuii cBeleHUA 0 TOM, OBLI JIH COOTBETCTBYIOIHHA AeHb Ha~
GnoaeHNs macMYPHEIM WIM coHedHBIM. HanncaTs nporpammy, om-
PeIeNAIOIYI0 MECTOTIONIOXEHUE YIUTKH K KOHITY 30-ro JHa HabIo-
JEHHA,

16. TaH neno9IUCNeHHBII MACCHUB C KOIMYECTBOM IeMeHTOB #. CxAaTh
MACCHB, BEIOpOCHB M3 Hero KaXnpli Bropoii 3JieMeHT.

Ipumenanue. JJOTIOMHNTENBHBIN MAaCcCHB HE MCIONB30BATD.

17. 3agaH MaccHB, comepalluii Hecxonbxq Hyncm,xx 3JIEMEHTOB.
Cxath ero, BEIOPOCHB 5TH MIEMEHTHI.

18. 3aaH MacCHB C KOTHYECTBOM 3JIEMEHTOB N CdopMupoBaTh fpa .
MACCHBA: B NMEPBHI BKIIOYUTD DMEMEHTH HCXOIHOTO MacCHBa € YeT-
HEIMH HOMEPAMH, A BO BTOpoil — ¢ HedyeTHBIMM.

19. MaHa moceAcBaTeNbHOCTh LEALIX THCEN 4y, O, ... , &, YKA3ATh
TIAPH 9HCEN a;, 4y, TAKuX, 910 ¢;+ Ea; = m

20. Mana mocneNoBaTeNbHOCTD UENBIX YUCEN 4y, &, ..., @y Hau~
MEHBIIWE IeH 3TOH IMOCNEeNOBATeNBEHOCTH 3aMEHHTh LENoH JacThio
cpeoHero apu¢pMeTHUECKOrO BCeX YJIEHOB, OCTaMbHBIE TIEHBI OCTa-
BUTEL Ge3 M3aMeHeHHA. ECTM B mocieaoBaTeIbHOCTH HECKOJIBKO HAH-
MEHBLIHX WICHOB, TO 3aMEHHUTh MOCAEIHHI IO MOPIAKY.

21. JaHbl ABE MIOCASHOBATENLHOCTH LIEJBIX YHCEN G, @3, ..., dy U by,
by, ..., b,. IIpeoGpa3oBaTh MOCIEAOBATENLHOCTD by, b5, ..., b, TIO ChE-
IOylolseMy NpaBuny: oM a; <0, To b, ypenmuntsd B 10 pa3, B MpoTHB-
HOM ciay4ae b; 3aMeHHTDb HyneM (i = 1, 2, ..., n).

22. laHa nocneaoBaTeNbHOCTD ASHCTBUTENBHBIX YHCEN @), @3, +vvy Oy
TpeGyeTcst AOMHOXHTH BCE WIEHHI TIOCNEIOBATENLHOCTH @y, &3, ...s G,
HA KBaJpaT e¢ HAMMEHBILETO YIEHa, ecM ;> (, U Ha KBaupaT ee
HauGonblero wieHa, ecant @, < 0 (1 < k < n).

23, NawHbl KOOPAMHATEI 72 TOYEX Ha IwockocTH: (X), 1)), ..., (X,, Y)
(n < 30), Haittit HOMepa Iapbl TOYEK, PACCTOSTHHE MeXAY KOTOPBIMH
HauGonbllee (CYNTATh, ITO TaKas Iapa CIMHCTBEHHASN).

24. NaHa MoCHeAOBATENBHOCTD # PAMVITHUHBIX LeABIX yHcen, Haittu
CYMMY €€ WICHOB, PacNe/IOKCHHBIX MEXOY MaKCHMATBHBIM H MIHH-
MaJTbHBIM 3HAUYSHHAMHM (B CYMMY BKJIIOTHTH H 00a 3THX YHCIa).

25, JnoHcKasA pafUCKOMIIAHUS NIpoBena onpoc N panguociyuiaTe-
neit mo Bompocy: «Kakoe XHBOTHOEe BEL CBA3bIBaeTe ¢ SnoHHed H

341



anoHuaMK?». COCTABMTE IpPOTpaMMy IHOayyeHHHd X HanboJjee 4yacTo
BCTPEYAIOLIMXCA OTBETOB M MX HONEH (B NMpoUeHTaxX).

26. JlaH MaccHB, COCTOSIIHH I3 # HATYpanBHBIX Yicelr. O0pa3oBaTth
HOBBIH MacCHB, 3JIEeMEHTaMH KOTOPOTO OYAYT MEMEHTH HCXOOHOTO,
OKaH4MBawmecs Ha nudpy k.

27. JaH MaccHB tedbix yMcen. Haltry B 310M MaccHBe MHHUMAIE-
HBIl 271eMEHT M U MakKCHUMaMbHBIN 3eMeHT M. Ilony4yuTs B mopsanKe
BO3pacTaHus Bce leNble YMCAa M3 MHTepBana (m; M), KOTOpBIE He
BXOAAT B JAHHBI MAacCHB.

28. JaHH felCTRUTENBHOE THCIO X H MaccHB A[x]. B MacciBe HaitTH
Jipa 4JieHa, cpelHee apHdMETHYSCKOE KOTOPEIX OIHXE BCETO K X.

29. JlaHH BE MOCHEAOBATCNILHOCTH &), &, ..., Gy M by b3, .., b,
(m < n). B Kaxaoik 13 HUX YNEeHH paxInyHbl. BepHO JIH, YTO BCE Y/IEHB
BTOPOIt MOCNEIOBaTENEHOCTH BXOAAT B NIEPBYIO NMOCEAOBATENBHOCTR?

30. HamMumTe ITpOrpaMMy, BXOAHBIMH AAHHBIMU KOTOPOii ABJISET-
¢A Bo3pacT n uesioBeK. IlporpaMMa MOaCTHTHBACT KOJMIHYECTBO Moei,
BO3PACT KOTOPBIX HaXOAHTCA B WHTeppate 10 neT, a HMEHHO!

0—9 ner;
10—19 jyer;
20—29 ner u T.A.

Harnegararh pe3yIbTaTsl pacyeToB B yaoGounTacMoii bopme.

31. Hau maccup X[ V] uensix uyncen. He Mcmonssya ApYTHX MaccH-
BOB, TepeCTABUTh er0 3MeMEHTH B 06paTHOM MOPSAIKE.

32. KoatddpuumeHTH MHOTOWIEHa XpaHATCA B MaccHBe A[N] (N —
HATYP@IbHOE YHCNIO, CTeNeHb MHOTOWIeHA). BENHCIHTE 3HAYCHHE STOTO
MHOTOYeHa B Touke X (T.e. a[N]-x¥ + ... + g[1]-x + 4[0]). BeraucnuT,
3HAYEHUE €T0 IMPOH3BOAHOM B TOH Xe 'nque

33. B maccuBax A[K] n B[L] xpanarca xoa(bd)mmeﬂ'm ABYX MHO-
rowreHoB c¢teneHeit K w L. ToMecTuTh B Maccue ClM] koapduuu-
eHTHI HX npousBencHuA. (Uncaa X, L, M — narypanvavie, M= K+1L;
3JIeMEHT MacCHBa ¢ HHIEKCOM J comepXuT x03¢dduLNeHT NpH X B
cTeneHH 1)

34, BrBectr HH$OpMaLIMIO 0 HanGo/b1IeM, HAMMEHBIIEM W HaH-
MeHee YIAICHHOM OT CPeHero apudbMeTHYeCKOTO WICHAX MOCIen0Ba-
TeABHOCTH BeIECTBEHHBIX YHCENT.

35. 3amaH MaccuB A. OnpeaenuTsb 3Ha4YeHHeE K, TPY KOTOPOM CYMMa
A1)+ A[2] +... + A[k] — (A[k+ 1] +... + A[N])| MMHMMATBHA (T.€. MHHI-
MaTEH MOOYNb PasHOCTU CYMM 3/IEMEHTOB B IPAaBOH M JieBOH yacTH,
Ha KOTOpBIE MACCHB AEAUTCS 3THM k).

C

1. B OmHOMEPHOM MACCHBE BCE OTPHLATENLHBIE NEMERTH NiepeMec-
TUTH B HAYA/IO MACCHBA, 4 OCTANIBHBIC — B KOHeELI ¢ COXpaHeHUEM NOPAL-
Ka cnegoBaHyst. JIONOMHUTENbHEI MACCHB 3aBOANTD HE Pa3pelliaeTcs.
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2. B opHOMepHOM MAacCHBE ¢ YeTHHM KOMHYECTBOM 3/IEMEHTOB (2N)
HAXOHATCH KOOPAHHATH N ToueK 1wiockoctH. OHM pacrnonaralorcs B
CACAYIOIUEM TIOPALKE: Xy, ¥), X3, Y2, X3, V3 H T. A,

OnpeleMHTh MMEMMANBHER paguyc OKpY:XHOCTH C [IeHTPOM B Ha-
yajie KOOpPAMHAT, KOTOPask CONEPXXHUT BCe TOYKH.

3. B onHOMEpHOM MACCHEE € YeTHBIM KOJNHYECTBOM JeMeHTOB (2N)
HaXoHmATCA KOOpAMHAaThl N To9eK rIockocTH. OHHM pacmosaraiorcs B
CHECOyIOWeM NOPAnKeE: Xy, Y1, X3, ¥, X3 ¥3 H T.A.

OnpeneanTh KONMBIO C LIEHTPOM B Havane KOOPHMUHAT, KOTOPOE
CONEPXHT BCE TOYKH.

4, B omHOMEpPHOM MAacCHBE ¢ YETHBIM KOJIMYECTBOM 3JIeMEHTOR (2N)
HaxomATcs KoopaMHaTH N Touyek mrockocTH. OHM pacnosnaraloTcs B
CITeIYIOUIEM MOPANKE: Xy, ¥y, Xa5 Y2, X3y Y3 H T. XK. (X, J; — LENLIE).

OnpeaennTh HOMEPA TOUEK, KOTOPBIE MOTYT SABJMATHCA BepIHHAMH
KBaIpara.

5. B onHOMEPHOM MACCHBE ¢ YETHBIM KOJIMUECTBOM 3MeMeHTOB (2N)
HaXOOATCAd KOOPAMHATHI ¥ ToueK IUocKocTH. OHM pacniofaraiores B
CIEAYIOIIEM NMOPAIKE: X;, Y1, X3, Y2, X3, J3 H T. 1.

OnpeneHTe HOMEPA TOYCK, KOTOPHE MOTYT ABJIATECSA BEpLUIHHAMH
paBHOOESAPEHHOTO TPEYIOJIBHHKA.

6. 3amaH ETOYHCITEHHBI MacCHB pa3MepHOCTH V. EcTh u cpemn
3JIEMEHTOB MaccHMBa NpocThie ynciaa? Eciu ma, TO BHIBECTH HOMeEpa
3THX JIEMEHTOB,

7. JaHa TOCHeROBATENBHOCTh HeNbix yHeeA. HaiiT konmdecTso
PasIMIHBIX YHCEN B 3TOH MOCIEHOBPATENIBHOCTH.

8. lan mMaccHB M3 1 YETHIPEX3HAYHEIX HATYpaJIbHEIX YKcel. BubecTr
Ha 9KpaH TOJNBKO Te, ¥ KOTOPBIX CyMMa MNepBbIX ABYX LM¢p paBHa
CYMME OBYX TIOCTEAHUX.

9. HaHE JaBe TOCHENOBATENBHOCTH LEMBIX YHCEN @, Oy ., Oy H
by, by, ..., b, Bee WICHH NOCHSACBATENBHOCTEH — pa3iMIHBIC YHCIIA.
HaiiTi, ckonpKo YiICHOB NepBOH MOCNCAOBATENFHOCTH COBNMANAET ©
YNeHaMH BTOPOH MOCNENOBATELHOCTH.

10. Jan uesioIncacHHBIN MaccnB A{n], cpeln 3MEMEHTOB CTh OO~
HakoBHe. CO3IATh MACCHUB M3 PAa3/IMTHBIX 3MEMESHTOR A[#].

11. Ha mieckocT! # TOYEK 330aHB CBOMMH KOOPIMHATAMH, H TaK-
3Ke JaHa OKPYXHOCThL pajiuyca R ¢ LeHTPOM B HAYane KOOpOHHAT. YKa-
3aThb MHOXECTBO BCEX TPEYIOJIBHHKOB ¢ BEPIIMHAMH B 3aJaHHHX TOY-
KaX, MepeceKaloIIMXCs ¢ OKPYXKHOCTBIO; MHOXECTBO BCEX TPEYroJb-
HUKOB, CONEPXKAIINXCA BHYTPH OKPYKHOCTH.

12. B omHOMepHOM MaccHBE ¢ YETHBIM KOMMYECTEOM IeMEHTOB (2V)
HaxoAATCA KOOPHMHATHE N TodeK mnockocTH. OHM pacnionaraiorcsi B
CIIEMYIOIIEM TIOPSIIKE: X1, ¥, X3, Y2, X3, ¥3 W T.1. HaliTh HoMepa Hau-
fonee ¥ HaMMeHee YAASHHEIX APYT OT Apyra TOYeK.

13. B oqHOMEpPHOM MAaCCHBE C YETHHM KOJMIMMECTBOM JIEMEHTOB (2.Y)
HAXOAATCA KOOPAMHATH & TOYSK TUIOCKOCTH. OHM pacTionaralorcs B
CeAyIOIIEM TIOPAIKE: Xy, Yy, X2, V3, X3, ¥3 U T. L.
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Onpeaenuthb TPH TOYKH, ARIAIOIIAECA BEPIIMHAMH TPCYTOALHAKA, 1019
KOTOPOIC Pa3HOCTh TOYEK BHE €r0 H BHYTPH SSIACTCA MHHUMABHOM.

14. HexoTopoe 4MCno COOepKHTCA B KaXI0M H3 TPeX LeIOYHCIIeH~
HBIX HeybGuiBalowmux Mmaccueos x[1]<..<xlpl, y[1]<...<yl4l,
A1} =... £ 7). Halttu omHo M3 Taxux yncen. Yncno ae#icTenit DOJIDKHO
OmMTH NopsAaKa p+g+r.

15. BRISICHUTD, €CTb JIM OOHHAKOBhIE YHC/IA B KAXKAOM H3 TpeX LIENo-
YHCIEHHBIX HeyORBaoIUX MacchBoB x[1] < ... £ x[p], M1] < ... £ ¥4],
Z[1] £ ... £ Z[A. HaiiTh onHO U3 TAKHX IHCEN KNH COOBLINTD O ero OT-
CYTCTBHH.

16. MaHa uenoyrcneHHan Tabnnua A(#]. Halttv HauMmeHbluee YHCIo
K 3n1eMenTOB, KOTOpEE MOXHO BRIKHHYTE H3 JaHHOH NMoCief0oBaTelNs-
HOCTH, TaK 4TOOH OCTalach BO3pAcTAIOILAA MOANOCCAOBATEIBHOCTD.,

17. Pa3genuTs MACCHB Ha JIBe 9acTH, IOMECTHB B MIEPBYIO 3JIEMEH-
TH, GONBIIKE CPeAHero apudPMETHUECKOrO X CYMMH, a BO BTOPYIO —
MeHbIIHEe (4acTH HE COPTHPOBATh). '

CopTHPOBKA MACCHBOB

1. 3agaHB JBa OXHOMEPHEIX MacCHBa C PasTMYHBIM KOJIMYECTBOM
37IEMEHTOB U HATYpaJNbHOe YHcio k. O6GBeIUHUTE HX B OAMH MacCHB,
BKJIIOUYHEB BTOPOil MacCHB MeXAY K-M M (k+ [)-M sneMeHTaMH IEPBO-
o, TIPU 3TOM HE HCIONB3YHA JOMONHUTENEHER MAacCHB.

2. JaHbI JBe NOCHACACBATENBHOCTH &1 S &y € .. S, U B S5, ... S b,
OGpa30BaTh H3 HHX HOBYIO TOCHEIOBATEABHOCTE YHCEN TaK, YTOOE
OHa TOXe ObUIa HeyOuBaomen. fpumeyanue. JJONONHUTELHBIN Mac-
CHB He MCIOIb30BATH.

3. CopTrpoBra pmbopoM. [dana nocneloBaTeNbHOCTh YHCEN
4, a3, ..., @, TpebyeTcd MepecTaBUTh SMEMEHTHI TaK, YTOOBE OHM
OBLTH PACTTONOXEHEI M0 YORIBAHMIO, JINs1 3TOTC B MaccHBe, HAYMHAA C
MepBOro, BHONpaeTcy HaMGONBIIMEY 1eMEeHT ¥ CTABMTCS Ha TEPBOE
MeCTO, a MEepBBIi — Ha MecT¢ Hambonbllero. 3aTem; HaYMHAA CO
BTOPOTo, 3Ta Mpoueaypa moBTopsercs. HanucaTs ajiIropuT™M COpTH-
POBKH BEIGOPOM.

4, CoprupoBka oOmenamn. JlaHa nNOCNeIOBATENBHOCTh YHCEN
ay, 4, ...,q,. TpedyeTcs NepecTaBHTL YHCHA B NTOPAIKE BO3PACTAHUSL.
JInsg 3Toro cpaBHUBAIOTCS ABa COCEHHUX YHCTA 4; U 44 Ecnu 4; > 2444,
TO AeNaeTcs MEPECTAHOBKA. TaK NPOIOLKaeTCs O TeX Mop, MOKA BCe
3JIeMEHTH. He CTAHYT PACTIOIOXEHL! B MOpAAKe Bo3pacTanud. Cocrta-
BUTH ANTOPUTM COPTHPOBKH, MGACYHUTHIBAS NPH 3TOM KOJIHYECTBA ne-
PECTaHOBOK.

5. CoprHpoBga peraskami. JaHa mocneZOBATENBHOCTE YMCEN
a, @, ..., 4, TpebyeTcs nepecTaBHTL YHCIA B NOPAAKE BO3PacTaHAA.
Jenaerca ato caeayiowgum obpazom. IlyeTe 4y, @3, ..., 4; — YTIOPARO-
YeHHas NMOCNEAOBATEILHOCTD, T.€. 41X @, < ... S ;. beperca cnenyoiee
YHCNO &;4+1 M BCTABIACTCA B IOCIECHOBATENBHOCTE TaK, YTOOB HOBagk

344



NMOC/IEA0BaTeNLHOCTE OBUIA TOXE Bo3pacraiomeit. Ilponece npouspo-
JHTCS A0 TeX TMOp, TTOKa BCe 3MEMEHTH oT § + 1 Ko # He GyayT epe-
OpaHbl. Ilpumeyarnue. MecTo OMELUEHHS 0YEPETHOTO /IeMEHTa B OT-
COPTHPOBAHHYIO 9aCTh MPOU3BOANTD ¢ MOMOLUBIO ABOHYHOTO ITOHCKA.
JBOMYHELA ToHCcK 0GOpMHTL B BiIe OTHeAbHOH GYHKIHH,

6. Copraposka Ileana. TaH MACCHB »# JeiiCTBUTENLHBIX gucell. Tpe-
GyeTca YNIOPALOYHTD €10 110 BO3PACTAHHIO. HeNaeTc 3T0 CIIeTYIOUHM
oOpa3oM: CpaBHHBAKOTCA JBa COCEAHHX 3JeMEHTa @; U &4, Ecnu
a; < @iy, TO TIPOABHTAIOTCA Ha OIMH 3JIEMEHT Briepea. Ecnu 4; > a4,
TO NPOH3BOAWTCA TEPECTAHOBKA M CABMIAIOTCA Ha OAWH 3JIEMEHT Ha-
3a1. COCTaBUTb AITOPHTM 3TO COPTUPOBKH.

7. TlycTth naHbl OBe HeYORIBAIOINE TTOCeAOBATENBHOCTH AeHCTBH -
TEeJIBHBIX YHCEN ) £ < ...£a, U b £ b, 5 ... £ b, Tpebyerca ykazaTb
Te MECTA, Ha KOTOPBIE HYXHO BCTABJIATE 3I€MEHTHI IIOCIEeA0BAaTEIbHO-
CTH by, by, ..., b, B NEPBYIO NMOCAEAOBATENBHOCTD TaK, YTOOH HOBas
MOCNEeA0BaTENFHOCTE OCTABANIach BO3pacTalolLel.

8. Hanwtr npoGu %, %, ey 2o (p, q; — HaTypanbHee). Cocra-
1 2
BMTb NPOrpaMMy, KOTopast npnnoizrr 3TH OpobH K ofLieMy sHaMeHa-
Te/MIO H YIIOPANOYHMBACT HX B NOpAAKE BO3PacTaHHA.

9. Anropat™ ¢on HeliMana. YTOpaaouUMTsE MACCHE 4y, &, ..., d, 1O
HeyOLIBaHMIO ¢ MOMOILBIO AITOPHTMa COPTHPOBKH CITHAHUAMM:

1) xaxmas mapa COCETHHX IEMEHTOB CJIMBAETCA B OMHY IPYIITY H3
JBYX 3JIEMEHTOB (MOC/eAHSIA I'PYTINA MOXET COCTOATh H3 OXHOIO JJe-
MEHTa);

2) Kaxuas napa coceHUX ABYX3TeMEHTHBIX TPYIIIT CJIHBAETCA B ONHY
9eTHIPEXINEMEHTHYIO MPYTINY M T.I.

Ipu KaxnoM CIHAHHH HOBafA YKPYIIHeHHas I'PYyNNa Ynopsaao4yH-
BaeTcs.

10. Coprponka moacueToM. BEIXOAHOMH MACCHB 3aNIOJIHAETCS 3HA-
JeHHAMH — 1. 3aTeM I KaXO0TO 3IeMEHTA ONPEAEHAETCA ero Me-
CTO B BHIXOAHOM MAacCHBE IyTeM ITOACYETA KOJMHYECTBA IEMEHTOB
CTPOTO MCHBIIHX AaHHOTO. EcTecTBeHHO, YTO BCE ONHHAKOBLIE J1¢-
MEHTH IToIajainT Ha OJHY MO3HULHIO, 32 KOTOPOH clenyeT p4l 3Ha-
yeHwit —1. [locie 3TOr0 OCTABIIHECHA B BHIXOAHOM MacCHBE NO3H-
UHH CO 3HaYeHHeM —1 3aMOMHAIOTCA XomHeil Npexblnylero 3Ha-
YeHHA.

11. «Xurpas» coprupoBka. 13 MaccHBa nyreM OJHOKPaTHOTO NpoO-
CMOTpa BHIOMpAaeTCA ITOC/ENOBATENIBHOCTL 3JIEMEHTOB, PacNoJIONeH-
HHX B IOpAOKe BO3pacTaHWfA, MEPEHOCHTCS B BBIXOAHOI MAcCHB M
3aMeHACTCA BO BXOAHOM Ha — 1. 3aTeM OcTaBIIMeCs SJEMEHTH! BKIIO-
YaloTeA B NONMYYSHHYIO YIIOPANOYCHHYK? TIOCAEIOBATENBHOCTD METO-
JOM <«TIOTpYXeHUsI», KOTAa CUepeSHOM SJIEMEHT TTyTeM psina 0OMEHOB
«YTOTpYXKaeTcsi» A0 TpeOyeMoM NMO3HLUMH B yXe YIOPANOICHHYEK 9aCTh
MacCHBa.
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6.8. 3agaun oo reMe «/IByMepHbIe MACCHBBI»

6.8.1. 3agagi na GoPMHPOBAHHE MACCHBOB

B sama4ax 1— 12 cpopMHpOBaTh KBAAPATHYIO MATPHILLY TIOPAAKA A
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14, Tauo agiicraurensHoe yncao x. ToryduTs lcna.upamym MaTpHiy
nopsagka n + 1.

{1 x x* .. x™2 xvl xr)
x 0 0 ... O 0 x™t
x2 0 0 .. O 0 xm?

x™ 0 6 ... 0 0 x
L X" x*= x*~r . x? x 1

15. Maus! feiicTBUTEIBHEIC WHCHA Gy, @), ..., dy. [[OTYINTH KBApAT-
HYI0 MAaTPHITY MOPABKA #:

a a G .. @y Gy 4, )
a, a3 4y ... G Qpa2 4

a; ay a5 T a, a,

Ay a, 4y ... Qugq Qu3 Qo

\ G G G2 . Gp3 Gy G4y

123 ..910
012..89
601 ..7 8
600..01
17. TIonyMHTE MATPHLIY:
10..01
01..10
01..10
10..01
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18. CocTaBHTh IPOTPaMMY, KOTOPAs 3alQNHaIeT m.u?ammo Mar-
PHLLY TIOpsAOXAa # HATYpanbHBIMH YHCIAMH |, 2, 3, ..., #°, 3aITHCEIBas
HX B HEC «T10 CITHPANH».

HamnpuMep, 11 # = 5 noay4yaeM CIeOyIOIIY® MATPHILY:

1 2 3 45
16 17 18 19 6
15 24 25 20 7
14 23 22 21 8
1312 11 10 9

19, JaHa neificTEMTENEHAA KBaApaTHAS MAaTpHLia opaaka 2a. Iomy-
YHTh HOBYIO MaTpHILY, MIEPECTABNsAd e OJIOKHM pa3Mepa A X n 110 Yaco-
BOH CTpeNike, HayWHaA ¢ OJIoKa B JICBOM BEpPXHEM YIIIV.

20. NaHa neiicTBUTENEHAA KBAAPaTHAA MATPHIIA TIopaaxa 2n., Hony-
YHTL HOBYIO MaTpHILy, TIEpecTaBinfAa e¢ OJIOKH pasMmepa AXn KpecT-
HaKpecT.

21. Jax muHEeHHBIT MacCHB X1, X3, ...y Xa—is Xy §IOMYINTE OCHCTBH-
TeJIBHYIO KBaIpaTHYIO MATPHILy MTOpAKKaA A;

X1 X2 e Xpa Xy
2
x} x} / x2, x2

x¢ x§ ... x}, x}

22. TaH nWHEWHBIN MacCHB Xj, X, .- s Xa—1s Xn» 11OMYIHTE delicTBH-
TENBHYI KBAIPaTHYIO MaTpHLY HOpAidKa n:

1 | R | 1
X Xy o Xggq Xy
2 2 2 2
X) X3 e Xpga  Xi
xroxgt oL oxx) X!

23. IToayydTh KBaIPaTHYIO MATPULLY TIOPSAKA M

l 2 rae n"‘]. n \
n+l n+2 . 2n-1 2n
2n+1 2n+2 ... 3n~1 3n
(n—Dn+l (n-Dn+2 ... nt-1 n?
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24. TToayuUTE KBAOPATHYIO MATPIILY MODSIKA 1:

000..0 O
¢10...0 @
G0 2

(=
L=

000 ..0nrn-1
.25, MarnyeckuM KBaJpaToM TIOPAAKA 1 HA3HIBAETCA KBAAPATHAS
MATpHILIa Pa3Mepa M X #, COCTARIEHHAs U3 ypcen |, 2, ..., #% Tak, 4To
CYMMBI TI0 KOXHOMY CTONGLY, KAKACH CTPOKE M KaKIO#i H3 ABYX 60Jb-
IIMX AWATOHANEH paBHE Mexny coboil. TTocTpoHTE TaKO#H KBampar.
IpuMep Marmdeckoro KeagpaTa nopsuka 3:

618
753
294

26. ChopMHPOBATh KBAAPATHYIO MAaTpHULY Tiopsaka N 10 Npasury

L (I2-TJ2
AllLJ] = Sm[—N“'“"J H NOACYUTATL KOMMYECTBO TONOXHTENLHEIX

3NEMEHTOB B HEl.
6.8.2. Onepaupn ¢ 3/1eMEHTAMA MACCHBOB

1. BEMHCIHTE CYMMY M YHCIIO MOAOXHUTENBHHX JMEMEHTOB MATPH-
bl AN, N], Haxoomuuxcd Hal TTAaBHOMR THATOHAIBIO.

2. ana MarpuLua A pasMepoM i X m. OnpenenuTh & — KOAHYECTBO
OCOOBIX 3JIeMEHTOB MAacCHEBa A, CUHTad ero feMeHT 0cOObIM, ECH OH
Gobllie CYMMHI OCTANILHEBIX SMIEMEHTOB €ro cToNbua. -

3. 3amaHa KeafparHas MaTpHuAa. ITIOMEHATH MECTAMH CTPOKY C MaK-
CHMaJbHBIM 3JIEMEHTOM HA DIABHOMU IMATOHAIH ¢O' CTPOKol ¢ 3amaH-
HEM HOMEpPOM 1.

4, Hana matpuua B[N, M]. Haiiti B kaxnoli cTpoKe MATPHLEI MAK-
CHMabHEI M MUHHMAIBHHA 2JIEMEHTEl H TIOMEHATH WX MECTAMM C
TIEPBHIM K MOCHETHUM 3JIeMEHTOM CTPOKH COOTBETCTBEHHO,

5. Hara uenas XsajpaTHas MaTpHIA #7-ro nopsioka. OnpeaeiwTs,
ABHACTCH JIK OHA MATMNECKNM KBAIPATOM, T. €. TAKOH, B KOTOPOI CyM-
MHI JIEMEHTOB BO BCEX CTPOKAX H CTONOUAX OOMHAKOBHL.

6. DneMeHT MATPHIH HA30BEM Ce€0A060H mowkol, eCik OH ABASeTCA
HaMMEHBLIMM B CBOEi CTpOKe M OJHOBPEMEHHO HAMOOMBIIUM B CBOEM
cToNGle HAH, HaobOpOT, ABAAETCA HAaMOOJXBUIMM B CBOCH CTpPOKE M
HaUMEHBIIHM B CBOeM cTonGue. Jma 3amanHoili memoif MaTpHLIBI pa3-
MEpPOM n X 11 HaNeYyaTaTh HHASKCHI BCEX €€ CEIJIOBLIX TOYEK.,
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7. laHa MaTpH1Ia pasMepoM #x m. TlepecTapiias ee CTPOKH H CTONG-
b, AOGUTBCA TOTO, YTOOH HAMGOBIIMA 3TEMERT (WIH OIHH H3 HHUX)
~0Kazaicd B BEPXHEM JISBOM YTIIY.

8. OnpenenuTsb, ABNSETCH JIH 33IAHHASA 1[eNasd KBalpaTHasa MaTpHIA
1-TO TMIOpSIAKa CHMMETPUYHOM (OTHOCHTENHHO [JIABHOM THATOHAMH).

9. lana uenovucaeHHan KeaapaTtHaa Matpuita. Halimu B kaxgoii ctpo-
Ke HaHGONBIINI 31EMEHT H TTIOMEHATD €r0 MECTAMH C IEMEHTOM TJIaB-
HO{ AWATOHANH.

10. ¥nopsaaouuTs mo BOZPACTAHHIO 3JIEMERTH KaXIoH CTPOKH MaT-
PHLIET PA3MEPOM H X m,

11. 3anana Marpulia pasMepoM # X m. HalfTu MakcHUManbHbIHA Mo Mo-
JYIMO 3eMeHT MATpUI. TlepecTaBUTh CTPOKW H CTONGLIBI MATPHIIL
TakUM 00pa3oM, YTOOH MaKCHMAJBHEIH MO MOAYMIO 3JIEeMEHT OBIN
PacIoNIOXEeH Ha TepecedeHHN k- CTpOKH M &-To cTonbia.

12. Tana kpagpatHaa MatpHua A[N, N]. 3anucaTs Ha MecTo OTpH-
LIATEJBHHX 3JIEMEHTOB MATpHLE HYJIH, A Ha MECTO TOJOXHTEeEHEIX
— eOMHHUIH. BEIBECTH Ha ITeYaTh HHIXKHIOK TPEYTONBHYIO MATPUIY B
OGLIETIPHHATOM BHAE.

13. TaHa meiCTEHTENBHAS MATPULIA PASMEPOM # X m, BCE ANEMEHTH
XoTopoit pasnMyHBL. B Kaxmoii ctpoke BHIOUpaeTcsa »/€MEHT ¢ HaM-
MEHBIIHM 3HAYCHHEM, 3aTEM CPEIH 3THX YHCET BHOHpaeTcs HaHGONB-
1Hee, ¥Ka3aTh HHIASKCH MIEMEHTAa ¢ HalICHHBIM 3HAYEHUEM.

14. Nana peiicTBUTeMbHAA KBanpaTHad MaTtpuiia nopsaka N (N —
HEYETHOE), BCE JIEMEHTH KOTOopoi pazmmdnbl. Haiitn HanGombiomii
BfiEMEeHT CPeAH CTOSUIMX Ha THABHON M MOGOYHOH THAroHaNgX H Io-
MEHSATh €I0 MECTAMH C JIEMEHTOM, CTOSLUHMM H3 TIEPECEYECHHH 3THX
AuaroHaneii.

13. JIna 3agaHHoi KBaapaTHoil MaTpHLE CQOPMHPOBATL ONHOMED-
HEIl MacCHB M3 €€ THATOHAJBHEIX 31eMeHTOB. HaliTi cien MarpHIib,
CYMMHPYA 3JIEMEHTH OZHOMEpHOTO MaccHBa. [Ipeobpa3oBats HCXOO-
HYIO MaTpHLIY 11O TIPABITY: YETHBIC CTPOKH pasAciINThL Ha NOIydeHHOE
3HaYEHHE, HEUETHHIC OCTABHTh Oe3 N3MEHEHHA.

16. 3anana xBagpaTHas Marpuna. IonyHTh TPaHCIIOHUPOBAHHYIO
MATpHLIY. ‘

17. KpanpaTHas MarpHIa, CHMMETPHIHAA OTHOCUTENBHO DIaBHOM
JHATOHAJIM, 33JaHa BEPXHHM TPEYTOJILHHKOM B BHAE OTHOMEPHOTO
MacchBa. BocCcTaHOBHTE HCXOMHYIO MaTpULY M Halle4YaTaTh IO CTPOKAM.

18. 3amaHBI MaTpHIIA MOPAIKA # Y YHCIO K. PasnesuTs aneMeHTH! k-1
CTPOKH Ha JHATOHANBHBIA 3MeMEHT, pacloNOXeHHEIH B 3Tolt CcTpoke.

19, JIng HenovHCIeHHON KBaapaTHOi MaTpHIE HalTH YKCI0 3Jie-
MEHTOB, KpaTHBIX K, H HanOONBLHA H3 HHX,

20. Haiiti HaAHGONBIIHIA M HANMEHBIIHHA 3IeMeHTH TIPSIMOYTONb-
HOH MaTPHILIBI H TIOMEHATH UX MECTAMH. .

21. Jaua npaMoyronbHag Matpuua. Haliti crpoky ¢ HanGombiteit 1
HaHMeHEBINeH cyMMoil 3eMeHTOB, BHBECTH Ha IeMaTh HalileHHbIE CTPO-
KH H CYMMEBI HX 3JIEMEHTOB.
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22. B naHROH AeiicTBUTENLHOIM KBAIPATHOH MaTpHLIC ITOPAAKA # HaltTH
CYMMY 2JIEMEHTOB CTPOKH, B KOTOpOH pacmo/fiOXeH 3IEMEHT ¢ HaH-
MEHBIIHM 3RaveHHeM, [Ipeamonaraercs, 9T0 TaKoH 3MeMEHT €AWH-
CTBEH.

23. B naHHOl nelicTBUTENEHOI KBaapaTHON MATPHULIE TTOPAIKA 1 HANTH
HauGoNpLMi Mo MoAyo eMeHT. IToaydaMTh KBaipaTHYIO MAaTpHLY
nopAnka # — | myreM oTOpacHIBaHHMA B HCXOTHOW MaTpulle CTPOKM U
CTON0a, Ha mepecedeHUH KOTOPHIX PACTIONIOXEH 3JIEMEHT ¢ HalmeH-
HBIM 3HAUYCHHMEM.

24. Nana neficTBHTeNIbHAS KBaApaTHAS MAaTPHIIA r[opnnxa n. Ilpeob-
pa3oBaTh MaTpULy IO CIEAYIOIEMY TpABUITY: CTPOKY C HOMEPOM #
CIeNaTh CTONGLOM ¢ HOMEPOM 2, a ¢TONGel] ¢ HOMepOM 1 — CTPOKOIA
C HOMEpPOM A.

25. IycTe naHa aeficTBUTENbHAA MaTpUIla pa3MepoM 4 X m. Tpebyer-
<51 npeobpasoBaTh MATPHILY CICAYIONIMM 00pa3oM: IIOXNIEMEHTHO BhI-
YyecTh MOCNETHION CTPOKY H3 BCeX CTPOK, KpOoMe NMOCHeTHEA.

26. OnpeaesINTL HOMEPA TeX CTPOK UENOUUCIEHHOM MATPULIBI
A[N, K], xotopsie cosnanaoT ¢ MaccueoM D[K]. Ecnm Takux cTpok
HeT, BLIIATh COOTBETCTBYIOUIEE COODINEHE.

27. OnpepennTs HaMMEHBIIMI 3NeMeHT KOXKAOH deTHON CTPOKH
MaTpuubl A[M, N].

28. PacnonoxuTs cronGusl MaTpuubl D[ M, Ni B mopagke Bo3pacta-
HHH 3MeMeHTOR k-f ctpoku (1 £ k< M),

29. OmpenenuTs HOMepa CTPOK MaTpHUH R|M, N], XOTs GBI OOMH
3MeMEHT KOTOPHIX pabeH ¢, M SEMEHTEL 9THX CTPOK YMHOXHTE Ha d,

30. Marprua A(N, M] (M xpatHo 4) pasfeneHa 1Mo BEPTHKAIH Ha
IBE MONOBHRE., OMNpPEeNeINT: CYMMY IEMEHTOB KaXA0ro crojdla je-
BOH MONOBUHLL H CYMMY 3JIEMEHTOB KaXAOTro 4ETHOTO cTonbua mpa-
BOIf MOJOBHHHE MaTpHIE A.

31. faHa xBappaTHas LENOYHCACHHAT MaTprna nopsaka n. Chop-
MHPOBaTb Pe3YJLTUPYIOMHI ONHOMEPHEI MacCHB, 3JIEMEHTAMH KO-
TOPOTO ABIAIOTCH CTPOYHEE CYMMBI TeX CTPOK, KOTOpBIE HAYHHAIOTCA
¢ k HOYymMX TOAPA MONOKUTENBHBIX YHCEN.

32, «TectpoBanHe KOeKTHBa», ITycTh LieIOYMCIEHHas MaTpHLia
pasMepoM # X m CONEPXKUT MHGMOPMAIHIO 06 YUSHMKAX HEKOTOpPOTO
KJ1acca U3 n yenopeK. B mepBoM cTonle npocTaeieHa Maccea (Kr), BO
BTOPOM — POCT (CM), B TPETbEM — YCIIEBAaeMOCTDb (CpeaHuit 6amn) u
T.J, (HCTIONB3YIATE CBOY AOTIONHUTENBHBIE MIOKA3aTe)IH). YUeHUK Haskl-
BAETCA Cpedrecmamucmuyeckum IO k-My TapaMeTpy (yruxasshvim 110
k-My TIapaMeTpy), €CJIM Ha HeM JAOCTHraeTcss MUHHMMYM (MaKCHUMyM)
MOIY/IA PasHOCTH CPEAHEr0 apudbMETHUECKOTO YHCea U3 k-ro cronGua
W 3Ha4YeHUd k-TO MapaMeTpa 3TOrO YYEHHKA. YYEHHK Ha3blBaeTcd ca-
MUM VHUKAROHM (CaMbiM CpedHuM), eClTH OH YHHKQIEH (ARIACTCA Cpell-
HECTATHCTUYECKNM) IO caMOMY GOJIBILIOMY KOJIMYECTBY [IapaMeTpoB.
Tlo paHHOH MaTpHLie OTIPENeAUTh CAMBIX YHUKANBHHX YYCHHKOB H ca-
MBIX CPEeNHHX.
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33. IlpamoyroabsHoe moJie pa3bHTO HA MX 1 KBaApPaTHHIX KNETOK.
Hexkoropwe kAeTKM moOKpalreHEl B yepHBI [igeT. H3BecTHO, 4TO BCe
yepHble KASTKH MOTYT GBITh pa30HTH Ha HECKONBKO HellepeceKar-
LUMXCA M H¢ HMEIOIIHX O0IIMX BePIIMH Y€PHEIX NPAMOYTOJLHHKOB.
CyuTas, 4YT0 UBeTa KJETOK JAHE B BKAEC MacCWBa THIa array
{1..m, 1..n) of boolean, MOACYHTATh YHCAO YEPHBIX MPIMO-
YrONBHHKOB, 0 KOTOPHX mAa peds. YHCHO AeiicTBHi JOMXKHO GHTL
TIOpAIKa m XN,

Ykazanue, INCO MPAMOYTONLHHKOB paBHO YHCHAY HX JIEBHX BepX-
HHX YIJIOB. SBAAETCA JIH KNeTKa BEpXHUM YIIIOM, MOXHO Y3HATE, I1O-
CMOTDEB Ha €¢ LIBET, a TAKXKCE LBET BEPXHETO H AeBoro coceaeil. (He
3a0yabTe, YTO HX MOXET He 0BT, €C/IM KIETKA ¢ Kpaio.)

34, Tansl kBanpaTHasa Tabauna A{N, N] n uncao M < N. 1 kax-
Joro KeagpaTa pasMepoM M x M B 310l Tabnuie BRHYMCAUTL CYMMY
c'royr;unx B HeM yucesn. O6lee YHCI0 ASHCTBUET TOIKHO SHTEL MOpsa-
Xa n*.

Yrazanue. Cravyana s KaXOOTO TOPH3OHTANBHOTO TIPAMOYTOINB-
HHKa pasmMepoM M x | BEIMHUCIKTL CYMMY CTOSIUIMX B HeM yncen. (Ipu
CHBHIE TAKOTO NIPAMOYTONbHUKA J10 FOPUIOHTANH Ha | HYXHO Jn0ba-
BHTH OOHO YUCAO M OJHO BBIYECTh.) 3aTeM, HCMOAB3YA 3TH CYMMBI,
BLIMHCIUTL CYMMBI B KBagpaTax. (IIpu cIBUre XBaapaTa 1Mo BepTHKAIH
JoGaBngercd NOAOCKa, a Apyras Mojiocka ybapngercs.)

35. Cpenn Tex CTpOK LEIOMHCICHHON MATpHLIEI, KOTOPRIE codep-
XKaT TONBKO HEUETHHE IEMEHTH, BaWTH CTPOKY ¢ MAKCHMAIBHOIM
cyMMoil Momyreil smeMeHTOBR.

36. TloacuKTaTh KOJIMMECTBO CTPOK 3a5aHHOMN Lie/IOUHCICHHOM MaT-
pulBEl Nx N, aeamommxcsa nepecTaHoBkoil uncen 1, 2, ..., N (1.e.
COIepXalMX Kaxaoe H3 yucen 1, 2, ..., N poBHO OOHH pa3).

37. Cpenu cronbLOB 3aJaHHON LeMOYUCTIeHHO MaTpHIIBI, comep-
XalIHX TOMBKO TAKUE JIeMEHTH, KOTOPHE 110 MO0 Ke Gonpile 10,
HalTH cronbel] ¢ MUHHMANRLBHHM TIPOH3BeNEHHEM 2JIEMEHTOB.

38. MaccuBOM chars [M]) [N] KOZHPYETCA MoJie, HA KOTOPOM pac-
TONIOXEHO HECKOABKO NPAMOYTOIbHUKOB, Kaxkapii COCTOWT M3 1ie-
JI0r0 YHCAa KNeToK, NMpIMOYIONbHHKH He HAaKIAAHBaIOTCa APYT Ha
JIpyra H He COnpHKacaloTca. PasHue MPIMOYTOABHHUKH MOTYT COCTO~
ATh U3 Pa3HBIX CHMBOJOB, OIWH M TOT Xe MPAMOYTONBHHK HE MOXET
COCTOATD K3 pasANYHBIX CHMBONOB. [1yCTHe KBafipaTH OIA KOOHpY-~
JOTCSi CHMBOJIOM «TO9Ka». I10HNCUKTATE YHCITO NPAMOYTOABHHKOB pa3-
HBIX THNIOB. [IpHMep:

#E$...272..¢.
$EE.=.72..+.
$4E. .. ... ..
P B 2 S
A S R
7?2, . 6884 ..
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Jna aroro noas NIporpaMmMa SOJDKHa& BBRIZATE OTBET:!

#-NpAMOYTOJILHUKOR: 2
?-OpAMOYI'ONBHMUKOB: 3
+=MPAMOYTONEHUKOR: 1
=-NpAMOYIPORBHMUKOB: 2

39. Xapaxmepucmuroi cmonbya ueaouucrernoll Mampuys: Ha30BeM
CYMMY MOIyJIeit ero OTpHATEIBHHX HEYeTHHX aieMeHTOB. TTepectan-
JIfisl CTONOLB 3alAHHON MATPHIIH, pacIiONOXUTE MX B COOTBETCTBHH ¢
POCTOM XapaKTePHCTHK.

40. ina 3amaHHON KBaApaTHON MATPHLIBI HAWTH TakWe X, 9T0 k-5
CTPOKa MATPHIIE COBIATAET ¢ K-M CTONGIIOM.

41. Haiitu MaKCHMAIBEHBIH 2JIEMEHT CPeIH BCEX MEMEHTOB TeX CTPOK
3aJaHHOH MaTPHIIBI, KOTOPEIE YITOPAN0YEHE! (G0 Mo BO3PACTAHMIO,
JuGo o YOHIBAHHIO).

42, Paccmosnue MeXay k-1 M -t cTpoKaMH KBaApaTHOM MaTpHIBI A
(NxN) omnpegsensercs Kak

N
r= ;ﬂ“d'l"ﬂ)-

VKazaTh HOMEP CTPOKH, MAKCHMAIBHO YAANCHHO# OT nepBOi CTPOKH
3alaHHOH MaTpHIEL

43, Onpeaenurs, ApNgeTcA JIM 3aflaHHAs. MaTpULIA OPTOHOPMHPO-
BaHHO#, T.¢. PABHO JIH CKaAAPHOS NPOH3BEICHAE KaXNOH mapsl pas-
JMHYHEBIX CTPOK (CTONGLIOB) HYMIO. _

44. Onpenenutb cpeiHee apUPMETUYECKOE HIEMEHTOB, JEXKALIMX
Ha MIEPEeCEYCHHH CTPOK, HOMEpa KOTOpPHX KpaTHE R, H cTonGuoe,
HOMepa KOTOPHIX KPaTHH S.

45. OnpenemuTh HOMEpA CTPOK MATpHIH, B KOTOPHIX 3HAKH 3Jie-
MEHTOB Y¢pEIYIOTCH.

6.9. 3agaun no reMe «PaGora co CYPOKaAMM»

1. laHa cTpoKa, 3aKaHIHBAIOWIAACA TOYKOH, [ToacuMTaTE, CKOABKO
CIOB B CTPOKeE.

2. JlaHa ¢TpoKa, coAepXKallasi aHrmickuii Teker. HailTh xommye-
CTBO CNOB, HauHHaloumxcsa ¢ Oyxenl b.

3. HaHa ctpoka. IloacumnraTts, CKOMBKO B Hell OVKB 7, &, 1.

4. TaHa ¢Tpoka. Onpeaennts, CKOABKO B HEM CHMBOMOB ¥, 3, :.

5. Jlana crpoka, comepxaiiad Tekct. Halithn AnMHy caMoro Kopot-
KOTO CJIOBA H CAMOTO JUIMHHOTO CJIOBA.

6. JlaHa cTpoka CHMBOJIOB, CPEAY KOTOPHIX eCTh ABoeTOuHE (¢). O1-
PEIENHTE, CKOJBKO CUMBOJIOB €MY TIpeAIlIeCTBYET.

7. IlaHa cTpPOKa, comepXallasd TeKCT, 3aKAHYHBAIOIIHICA TOYKOM,
BoiBecTH Ha 3KpaH CIOBA, COAepXallue TpH OYKBEL
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8. Jana crpoka. TIpeoGpa3oBaTh ee, YIAJNHB KaXIblii CHMBON * H
MOBTOPHB KaXupiti CUMBOJI, OTJIMIHBIH OT *.

9. HaHa crpoka. OnpeaeniTb, CKONLKO pa3 BXOIUT B Hee Ipymma
OYKB abc.

10. Jana ctpoka. TToacHITaTh KOMHMYECTRO OYKB £ B NOCIETHEM €6 CIIOBE.

11. HaHa crpoka. IToACYHTATD, CKOIBKO PA3IMMHBIX CHMBOJIOB BCTpE-
YyaeTcA B Heil. BeiBecTH MX Ha 3KpaH.

12, Jaua ctpoxa. [ToACHHUTATE CaMYK) IJTHHHYIO NOCEI0BATENLHOCTh
TOAPALR WAYLIHX OYKE 4.

13. HaHa cTpoka CUMBOJIOB, CpeaH KOTOPBIX €CTh OAHA OTKPHBAKO-
LIAACA M OMHA 3aKPHBaAWIAAcA cKoOKa. BEHBecTH Ha 3KpaH BCe CHM-
BOJIBI, PACTIONIOXEHHBIE BHYTPH THX CKODOK. '

14. UmeeTcs cTpOKa, coaepXaiiaf GYKBH JATHHCKOYO aidaBUTa N
uudpsl. BHBECTH Ha 9KpaH ANHHY HarbGonblleil TOCNEIOBATENBHOCTH

1MpP, MAYIHX TOADSA.

5. lan HaGop ciioB, pa3AcAcHHBIX TouKoi ¢ 3amaroit (;). HaGop
3aKaHUYMBaeTcA ApoeTouHeM (:). OmpemenHTb, CKOJBKO E HEM CJIOB,
3aKaHYMBaOWMNCA OYKBOH 4.

16. Hana cTpoxa. ¥KasaTh T€ ¢JI0Ba, KOTOpBIE COMEPKAT XOTA OH
onHy Gyksy k.

17. Hana cTtpoka. Haliti B Helf Te ceBa, KOTOpble HAYHHAKOTCA B
OKaHIMEBAOTCA ogHOM M Toil Xe GyKBOIX.

i8. B cTpoke 3aMeHHTH BCce OBOSTOYHA (3} TOUKOt ¢ 3amaToi ().
TloacunTarh KONWIECTBO 3aMEH.

19. B cTpOKe YAATHTL CHMBOJI «IBOETOYME» () M MOACYUTATH KONH-
YECTBO YIaNCHHBIX CHMBOJMOB,

20. B cTpoke Mexny CI0BaMM BCTABUTh BMECTO MPO0ENa 3anaTyio 1
npoben.

21. ¥aanute uacTh CHMBOJIBHON CTPOKHN, 3aKMIOYEHHOH B CKOBKR
(BMecCTe cO CKOOKaMM).

22, OnpenenuTh, CKOMLKO Pa3 B CTPOKE BCTPEYaETCA 3aTaHHOE CJIOBO.

23. B cTpoKe MMeeTca OOHa TOUKA ¢ 2anaToi (3). IoncunTaTs KoRH-~
YeCTBO CHMBOJIOE JO TOYKH C 3aIlATON K MOCJe Hee.

24. Jana ctpoka. YIpeoOpasoBaTh €€, 3aMCHHE TOYKAMH BCE JBOCTO~
yusg (:), BCTpeYalOlLHeca CpedH IMepBLIX #/2 CHMBONOB, U 3aMEHHE
TOYKAMH BCe BOCKJAMLATENLHEIE 3HAKH, BCTPEYAIOLIMECA CPeay CHM-
BOJIOB, CTOAILLMX NTOCHe 72/2 CHMBOJIOB.

25. Ctpoka comepXuT ogHO cioso. IIpoBepuTs, OVIET JIH OHO TH-
TATBCA OMHHAKOBO CIIPaBa HAJIEBO M CJIEBa HANpaBo (T.¢. ABJSETCA JIH
OHO MMATHHAPOMOM).

26. B 3amicke cnoBa 3alH(POBAHBI — XAXAOE H3 HHX 3aITHCAHO
HaobopoT. Paciundposars coobLucHMe.

27. TIpoBepHuTh, OAMHAKOBOE JTH THCIO OTKPHBAIOIIMXCA H 3aKphI-
BaIOLIMXCA CKOOOK B JaHHOI CTpoKe.

28. Crpoka, comepXaluas IPOM3BOABHEH PYCCKHIL TEKCT, COCTOMUT
He Gonee gyeM w3 200 cuMmponos. HamicaTs, Xakme GYKBEL H CKONBKO
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pa3 BCTPeYaloTCes B 3TOM TekeTe, OTReT DO/DKeH NMPHBONNTECS B rpaMMa-
THYECKE TIpaBWILHOM (opMe, HanpuMep @ — 25 pa3, x — 3 pasa U T. A.

29. YnopanouMTh SJAHHHIT MacCHB aHTIMICKMX CITOB 110 ajdbaBHTY.

30. Jaun xpe cTpoku A # B. CocTaBhTe IpOrpaMMy, NMPOBEPAIO-
IYX, MOXHO JIH U3 OYKB, BXOASHIMX B A, cOCTaBUTE B (OYKBH MOXHO
HCTIONB30BaTh He §oNee ONHOTO pa3a M MOXHO TIEPECTARNATE).

Hanpumep, A: HHTEI'PAJI; B: ATEHT — cOCTaBMTB MOXHO;
B: Y'PAQ — coCTaBNTE HeNB3A.

31. Ctpoxa colepXHUT TIPOM3BONEHEIN pycckuit TekcT. TIpoBepuTh,
XaKux GyKB B HeM GOJIBLIE: TNIACHBIX WK COTMACHHIX.

32. IByMepHBIit MACCUB 2 X m COAEPXUT HEKOTOPEIE OYKBEI pyc-
CKOTO and)aBuTa, pacmoJOXeHHBIe B TPOM3BOJIBHOM Tiopgake. Ha-
TMHCATh TIPOTPaMMY, NIPOBEPAIOIIYIO, MOXHO JH U3 3THX GYKB CO-
CTaBHTL AaHHOe cnoBo 5. Kaxnas 6yKBa MacCHBa UCTIONB3YETCS HE
6onee oAHOTO pa3a.

33. Pe3ynbsTaThl BCTYITHTENBHEIX 3K3aMEHOB npencmnnenbl B BUIE
CIIHCKa W3 N CTPOK, B KAXIOH CTPOKE KOTOPOTO 3arTMCaHsl dhaMumus
CTYIEHTa ¥ OTMETKH T10 KAKAOMY N3 M 9K3aMeHOB. ONpeReNuTs Ko~
4eCTBO aOMTYPHEHTOB, CAABLINX BCTYNMTEABHEIE K3aMEHE! TOJILKO Ha
«OTTHYHO».

34, CocraBNTR MpOTPaMMy TPeoOpa30BaHNA HATYPANBHHX YUCEN, 3a-
MUCAHHBIX B PHMCKOM HyMEpalliH, B AcCITHYHYIO CHCTEMY CYHCIEHHS,

35. V3 zapanHoOd CUMBONBHOI CTPOKY BEIODATE TE CHMBONEL, KOTO-
pBIe BCTPEYAIOTCA B Hell TONBKO ONHH pa3, B TOM TOpPsiAKe, B KOTOPOM
OHH BCTPEYAKOTCA B TEKCTE.

36. B CHMBOJNILHOM MaccHBe XpaHATCA GhaMWIVH K HHHUITHANE yde-
HHKOB Knacca. TpeGyerca HaneyaTaTs CMUCOK KIACCA C YKA3AHHEM OJif
KaXJIOoro YYeHMKa KOJNMUECTBA €ro oaHoghaMUIbLEeR.

37. JaHo 4yncio B8 gpondHOM cHcTeMe cuucneHns. IpoeepuTs npa-
BHJILHOCTEL BBOJIR 3TOTO YHCA (B €10 3AITHCH AOJDKHB! OHITE TOIILKO CHM-
BoJiet O ¥ 1). Eciiv yncno BBeAEHO HEBEPHO, MOBTOPUTE BBOA, TlpH pa-
BIIBHOM BBOZIE TIEPEBECTH YHUCIO B AECATHYHYIO CHCTEMY CHMCICHHS.

38. B 3amaHHOH CTPOKe YIAJIHTD BCE JHITHHE TIPOGETE,

39, Nna 3amalHOrO TEKCTa ONPEASTHTS INTHHY COIEpXALICHCA B HEM
MaKCHMaNBHOH CepUH CHMEBOJIOB, OTJIHYHBIX OT OYKB.

40. Paccmosrue Mexcdy 06YMA CAOBGMU PAGHOLU ORURB — 3TO KOJTHYE-
CTBO MO3ULHHA, B KOTOPLIX pa3iMYAlOTCs 3TH ¢oBa. B 3amaHHOM npen-
JIOXEHMM HalTH napy CNoB 3alaHHOM ANKHH ¢ MakKCHMAJIBHEIM pac-
CTOSTHHEM.

41. OTpenakTHpOBRATh 33ZaAHHOE TIPETOXKEHHE, YAAIAA H3 HETO T
CJIOBa, KOTOPHE BCTPEYAlOTCA B MpeTOXKECHHH 3alaHHOE YHCIIO pa3.

42. HameuaraTh Te CJIOBA, KOTOpPHE BCTPEYAIOTCA B KAXKIOM B3 ABYX
3aOAHHEIX TTPEATONREHHUN.

43. OTpesaKTMPOBATh 33{aHHOE TIpEIUTOXEHHE, YOANAS H3 HETO BCe
CHIOBA C HEYETHEIMH HOMEpaMH H MepeBOPaYHBaA CIOBA ¢ YETHEIMHI
HOMEpaMH.
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44. IMugpayus. OIMH U3 MeTONOB IMGPAIIMH HASHIBACTCA HATOXE-
HHeM raMMsl. [lenaercs aTo cheayioms obpasoM: Gepercs HeKoTopoe
cayyaiiHoe YMcno B AHanmasoHe ot 127 go 255 — raMMa, H KOl Kaxno-
r'o CUMBOJIA CTPOKH 3aMEHSAETCA KOIOM, TIONYYAIOIIMMCS B pe3yNbTaTe
OTMEPATHH: HOBEI Kog=cTapeii kKog XO0R Tamma.

Hanwcarek TIporpaMMy, peaTH3yIoNIyio:

a) JaHHbIH MeTON WHpaALWHH;

6) meumdpalMi0 CTPOKH TIPH 3aJAHHOM ramMme.

BxonHpie BaHHBIE: LIM$pyeMasn CTpoKa.

 BuIXOOHHE DJAHHEBE:

« TAMMS;

« 3G pOBAHHAY CTPOKA.

45. Kodupoeujux. HanvcaTh mpoTpaMMy, TIEPEKOIHPYIOIIYIO CTPOKY
B xoaupoeke KOI B cTpoky B Komupoeke Windows-1251 u ofparuo.

46, Trz kypcuea. JlaH TEKCT, B KOTOPOM BCTPEYAIOTCA CTPYKTYPH
<i> M </i>, 3aMEeHUTEL KaXIoe BXOXHEEHMe <i> Ha <xypcus>, &
KaX[moe BXOXACHHE </1i> HA <ROHelL KypcuBa>. Jameyagntie. B po-
rpaMMe clefiyeT Y4ecTh, 4YTO OYKBa i MOXeT OBITE KaK CTPOUYHOIM,
TaK U MPOTHCHOM,

47. Popmamuposanue mexcma. JIaH TEKCT, COCTOAIIMY H3 Npel-
NOXeHW#, pazaeadeMuX ToykaMd, Hanuumre nporpaMMy, MpoH3-
BOIAMYIO cAenpywollee ¢dopMaTMPOBaZHHE: TIOCHAE KaXAoi TOYKH B
KOHIIE MPeLoXeHUA JONXKEeH CTOATh XOTS GH OJNH TIpobest; IepBoe
CNIOBO B MPEINOXSHUN JOMXHO HAYMHATRCSA ¢ MPOMHCHON OYKBEIL
ameyanue, TeKCcT MOXeT OBITH KAK Ha PYCCKOM, TaK H Ha aHTJHilC-
KOM SI3HKE.

48. Cmamucmuxa. Maw Texcr, Hanmdiuure nporpaMmy, oripeesisio-
LIYIO NIPOIIEHTHOE OTHOLLIEHHUE CTPOYHEIX H ITPONMHUCHBIX 6YKB K oflie-
MY YHCIY CHMBONOB B HEM.

49. Cmamucmuxa-2. [lax Texer. Onpenenvire, Kakux GyKs (CTpOUHbIX
MIH NMPONMMCHEIX) B HeM Gonblile, H NMpeolpasyiiTe cnemyiomuM obpa-
30M: eCJIH GONBIIE MPOMUCHHX GYKB, YeM CTPOYHEX, TO BCE BYKBH
TipeoOpa3yloTes B MPOIMMCHEE; €CH OOJBIIE CTPOYHBIX, TO BCe GYKBEI
TipeoOpa3yloTed B CTPOYHHE; €CTH TIOPOBHY M TeX H JPYTHX — TeXCT
ocraeTca 03 H3MeHEHHA.

50. Yacmoma nosesenusn 6yxe 6 caosax. JJaH TexeT, colepxanmit
CcNOBa Ha NaTHHMLE, pasAclNecHHBe nMpobenaMu. OnpeleluTh, Ka-
KHe GYKBH B C/IOBaX COBMANAKT Yallle: NMepBhie, TOCAeIHHE WIH
cpeaHue, ITosuumua cpeaHeit GYKBH! B CJIOBE ONpelensieTcs 1o pop-
MyJne:

A

nos_cpend_OyKBH=JJIMHa_cnoBa div 2+1

rae div -— omepalHsa HeNCYHCICHHOTO ASACHNS.

51. Jluwmue npobeawt, JJaHa cTpoKa, COCTOSIIASA W3 CIOB, PasdcAeH-
HHX npofenaMid. HanmMonuTe nporpaMMy, YIAMSIOIIYEC TMLUIHHE Mpo-
6emst. Hpoben cyuTaeTcd NHIIHHM, €CITH OH;
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¢ CTOMT B Hauale CTPOKH,

& CTOHT B XOHIIE CTPOKH;

# CAENYET 3a MpobenoM.

52, Qopmamuposannbili 66600 wucaa. C KRABHATYPB! BBOAUTCA LISOE
YHCIIO B AeCATUYHON CHCeTeMe CIUCTEHHA., Hanucats mporpaMmy, pe-
ANMM3YIOIIYI0 BBIBOA €T0 NpEACTABNCHHSA ¢ pasieficHMeM Ha TpHAIB
mudp.

TIpumMep.

Yucno: 100000

®opmaTHpoBanHETit BeiBoa: 100 000

Yucno: 1000000

®opMarupoBaHHHil BeBoa: 1 000 000

53. Onmumusamop ucxo0Hozo xoda. JIna yBeNHUCHAA / YMEHBIIIE -
HHA 3HAYeHHMA LSNOUYHCNEHHON nmepeMeBHOR Ha ¢IHHHLY B A3bIKaX
MMPOTrPaMMUPOBAHHUA MOXHO HCTIONIb30BATh ONIEPALIMM CIOXEHMA / BB~
YUTAHUSA, 3 MOXHO — OTepallii WHXpeMeHT/meKkpeMeHT. HaBecT-
HO, 9TO OTNE¢PALMH HHKPEMEHT /Ie¢KPEMEHT BBIMOMHAIOTCS TOpasfgo
GBICTpee, YEM CIOXKEHHE /BEITHTaHUE, MOATOMY HX MCTIONB30BaAHHE
JacTO MpEeANMOYTHTENbHee. JJaH MACCHB CTPOK, MpPeACTABNAIOLIKEA
¢parMeHT TexcTa NporpaMMbl Ha g3nike IMackane. MaBecTHO, uTO
JAHHBIE (PpArMEHT ONEPHPYET TOMBKO ¢ LIEMOYUCIAEHHBIMHM Tepe-
MeHHHMHE. B Kaxoit ¢Tpoke — ONiHa KOMaHAa.

Ipeo6pa3oBaTh NaHHEIN TEKCT, 3aMeHHB KAOXKAYIO CTPOKY BUIA ne-
peMeHHasd :=nepeMeHHas+1l; Ha CTPOKY BHIA Inc (nepemeHHAaA) ;
a Kaxnayio CTpOKY BMIA nepemeHHasA:=nepeMeHHas—l; Ha CIPOKY
BHIA Dec (nepeMeHHan) ;

TIpumMep.

HcxomHeIi TeKeT:

Bagin

ReadLn (a,b);

at=a+l;

c:=b+l;

b:=b-~1;

Writeln(‘'a="',a);

WriteLn('b=',b);

End.
Ilpeobpa3oBaHHEIH TeKeT:

Begin

ReadLn(a,b);

Inc(a);

c:=b+l;

Dec(b) ;

WriteLn{‘'a=',a);

Writeln{'b=',b);

End.
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6.10. 3agaum Ha «1HHHYI0 apAGMETHKY»

( 1.2 ((]:ocraamb MPOTPAMMY TSl CpaBHEHWA IBYX M-3HAYHBIX YHCen
n>20).

2. CocTaBHTB NPOrpaMMy, CYMMHPYIOILYIO IBa HATYPAILHBIX #-3HAU-
HBIX YHCNna, rae # > 20,

3. CocTaBUTh TIpOrPAMMY I BEMMHCICHWA CTeNeHeH YHCe! BAAA
a", ecnn a> MaxInt, n > 10.

4. CocTaBMTh TIPOrpaMMYy I BEYHCHCHHS ykcna 2%~ 1, B peaynb-
TaTe COXpaHUTh Bce HPpPHI.

5. CocTaBuTe nporpaMMy i BeraucneHus 1001,

6. COCTaBHTE MPOYpaMMy I M3BJICYEHUST TOUHOTO Kna.npamoro
KOpHA H3 A-paspaaHoro yucia (n > 40).

7. COCTaBUTB IPOTPAMMY JUIS1 YMHOXEHHS MHOTO3HAYHBIX YHCEL.

8. CocTaBHTh NMporpaMMy 1A BEIMHCJACHHA TOUHOTO 3HAYeHHA #l,
e n> 12,

9. CocTaBUTE MPOTPaMMY IJIA BEIYMCIECHHS TOYHOTO 3HAYeHMA 1",
rae #> 10.

10. CocTaPuTh NporpaMMy JTA AeICHUA YHCAa g Ha YHCNOo b, eCH 4,
b — MHOrO3HaYHBIe YHCTIA.

11. Beraucomrs 100! + 2199,

12. Beraucommrs 100! — 219,

13. Beraucsnts 7'5,

14, Berpeuaiores M cpeay udp yncna 211212 — | n1ee yaymme mox-
pAR ACBATKH?

15. Beramciuts 2%,

16. CocTaBHTL porpaMMy I HAXOXACHUS YACTHOTO H OCTaTKa OT
NEeNIEHHA m-3RaYHOTo YHCIA Ha #-3HauHoe (m, n > 20).

17. BHACHHTE, Kakoe H3 YHcen 4™, b OGonplie U Ha CKOIBKO
(a, b £ 40000; m, n<10).

18. HaliT 1 3HaKOB B JECATYHON 3alMCH YUcHa m (n > 50).

19, HaiTi KOMHYeCTBO OeyiuTeNedt #-3HAYHOTO HATYPANBEHOTO YHC-
aa (n > 20).

20. BHUHCANTD TOUHOE 3HaYeHHe (n!)! (n 2 4),

21. CocTaBUTh MPOTpaMMY Jj1s BHIYMCIEHUA TOYHOTO 3HAYeHUSA CyM-
Mel 1! +21+ 31+ +n!lopun>10.

22, CocTaBUTh IIPOrpaMMY ISt BEIMHCIIEHHS TOYHOTO 3HAYEHHS CyM-

1 1 1 1
MH Jpobeit F+-§;+§+"-+;ﬁ nipH n > 10, OTBeT AOIKEH OBITH NpEA-

CTABJIEH B BUJE HeCOKpaTNMoit ApoGH ‘—:', Iae p, ¢ — HaTypanbHLE
YHCHA.
23. BEMHCTHATE TOYHOE 3HA4YeHKe (M) ipu n 2 3.

24, CoCTaBHTB IpOrpaMMY I BEIUCICHHS TOYHOTO 3HAYSHHA CYMMHE
TIePBEIX # WIEHOB NocefoBaresHoc! 1, &, k2, k3, ..., k" (n > Maxint).
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25, COCTaBHTE TIPOIPaMMYy U1 BHNKCICHIA TOUHOTO 3HAYEHHS CYM-
MBI TIEPBRIX 1 YIEHOB TOCAENOBATENFHOCTH YUCE, KPAaTHBIX JAHHOMY
HATYpIBHOMY YHCHY Kk (7 > MaxInt).

26. BHMHCIHTE TOUHOE 3HAYe¢HHE CyMMBI 12 4+ 22+ 32 4+ + 52
(n = 20000).

27. BHIYUCINTE TOYHOE 3HAYCHHE CYMMH I + 27 + 37 + . + »”
{(nz10).

28. Haitth nepbBoe mpocToe YKucio, XoTopoe Gonbure 101,

29, CocTaBMTE MpOTpaMMy ISl BRYHCIEHHS TOYHOTO 3HAYEeHHA
MHOTOYNEHA @, X" + @y X" + - + @)X + @y, TZE @; N X — UETBE YHC~
na Gonpme 10!,

30, Halitu Haubonbumii obimmit JenuTentk 1 HauMeHpIee ofiee
KpaTHoOe udcen m u a (m, n 2 10M),

31. TIpoBepUTh, ABAAIOTCS JIH YMchaa m u 1 (m, n 2 101) paaumHO
TIPOCTHIMM,

32. doka3aTs, uTo ymcno 2199%. (21999 — 1) smngercsa cosepueH-
HBIM, T.€. PABHO CYMM€ BCEX CBOMX JENATENEH, KPOMe CaMoro cebsl.

33. Berguwcmars dyHkumo ¥ =F(X), pa3lioXeHHYI0 B CTENCHHON
pAn, © 33TAHHOH cTeneHbIo ToyHOCTH € (107'< € < 1071000y,

6.11. 3agaun no Teme «VHOXKecTBa»

1. H3BecTHH copTa po3, BHPalfHBacMbIX TPEMA IIBETOBOAAMH: «AH~
XeAuKa», «Buktopuar, «arapur», «Ave Maria», «Karapuna», «<KO0H~
Jeltrags. OnpeNesuTs Te COpTa, KOTOpPHe HMEIOTCA ¥ KaXIoro H3 IBe-
TOBOAOB, KOTOPEIE €CTh XOTA 61 Y OOHOTO M3 LIBCTOBOAOB, KOTOPHX
HET HH Y OJHOTO M3 L[BETOBOAOB,

2. 3agaHH MMeHa fepoueK. OnpenenTs, KAKHE H3 3THX HMEH BCTpe-
YaKlTCcd BO BCEX KNAaccax JaHHOU mapauienu, KOTOPBIE €CTh TOMBKO B
HEKOTOPHIX K/laccaX M KaKue U3 3TMX HMeH He BCTPEvaloTes HM B ofi-
HOM KJacce,

3. 3apaH HeKOTOPHIT Habop ToBapoB. OTNpeAenNTh i KaXIOTO H3
TOBApOB, KaKWe U3 HUX HMEIOTCA B KAXIOM M3 # Mara3MHOB, KaKkue
TOBaphbl €CTh XOTA 6L B OAHOM Mara3MHe ¥ KaKHMX TOBAapOB HEeT HH B
OIHOM MAarasuHe,

4. FAiMeercd CrHCOK Knacca (Bce MMEHA PasTM4HBE). OnpeaesamnTs,
eCThb I B KJIacce 4YeJIoBEK, KOTOPbIi MOOHBaN B rocTsax y Beex. (g
KaXIOT0 YYEHUKA COCTABHTb MHOXECTBO MOGLIBABIIMX ¥ HETO B TOCTIX
Ipy3el, caM YYeHHK B 3T0 MHOXECTBO HE BXOIHT.)

5. AMeercd MHOXECTBO, colepXailiee HaTypanbHbBIe YHCIA N3 He-
KoToporo auanaszoHa. ChopMHpOBaTh J1Ba MHOXECTBA, TIEPBOe H3 KO-
TOPHX COZEPXHT BCE MPOCTHIE YHCA M3 JAHHOTO MHOXECTBA, a BTO-
poe — BCE COCTaBHEIE.

6. Ha Tpex y4acTKax BO3ZENBIBAIOT CEIbCKOX03MHCTBEHHEIE KYIETY-
phi. M3BeCTHH BHAB! KYJIBTYP, BHpaIIHBAcMBIX Ha KaXNOM U3 y4acT-
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KoB. OnpeneHTh BHAB TeX KyTBTYD, KOTODHIE BO3ACIBIBAIOT HA KaX-
JOM H3 YYAcTKOB; BO3NENBIBAIOT XOTA OBl HA OAHOM U3 YYAcTKOB, HE
BOJENBIBAIOT HH Ha OGaHOM yyacTKe. (KynmeTypH: Kaptotenb, YKpom,
MOpPKOBb, TOpPOX, KamycTa, peauc.)

7. 3BecTHH MAapKH MAllIMH, H3TOTOBNAEMEIX B JAHHOH CTpaHe U
HMMIIOPTHpYEMBIX 3a pyGex. JlaHn Hekorepbie N crpaH. OnpenennTs
AN KAKION U3 MapoK, KakWe U3 HUX GBInH:

¢ JOCTABJICHH BO BCE CTPAHHL,

* HOCTARMEHH B HEKOTOPHE M3 CTPAH;

¢ He AOCTABJICHBI HM B OZHY CTpPaHy.

8. B osepe BOMHTCA HECKOMBKO BUAOB pHG. TpH pHbaka moliManu
PHO, NpeACTARILTIONIMX HEKOTOPEIE U3 HMEIOILMXCS BUIOB, Onpeaenurh:
¢ KAKHE BHIBI PHIG €CTh ¥ KaXIOTO pPrIfaka;

* Kaxue pbiObI eCTh B 03epe, HO HET HH ¥ OXHOTO W3 phIOAKoB.

9. B N Komxo3ax BHPpAIUMBAIOT KHEKOTOPEIE CENBCKOXO3SIICTBEHHBIE
KYABTYpPHL U3 HMeIoIerocs nepeusa. OnpeaeTnTs KYIbTYPhI:

¢ BO3JCNEIBAEMEIE BO BCEX KOJIXO03aX;

¢ BOSJENBIBAEMBIE TONBKC B HEKOTOPBIX KONX03aX.

10. Ectb CTHCOK MIPYIIEK, HEKOTOPHIE N3 KOTOPBIX HMEKTCA B N
JeTcKUX cagax. OnpeneMTh HTPYIUKYU H3 CITHCKA:

® KOTOPHIX HET HH B OfHOM H3 JETCAlNOB;

* KOTOPBIE €CTh B KAXIOM U3 JeTCaloB,

11. CocTaBHTH MporpaMMy, KOTOpasi BEIMUCSIET CYMMY TEX JIEMEeH-
TOB ABYMEPHOTO MACCHBa, HOMEpPA CTPOK U CTOJIGLIOB KOTOPHIX MpH-
HaI/IeXaT COOTBETCTBEHHO HEMYCTRIM MHOXeCTBaM S; U 5.

12. 3agaHo HEKOTOpOE MHOXECTBO M M MHOXECTBO T TOro Xe THIA.
IMozcunTaTh, CKONBKO 2JIEMEHTOB M3 MHOXeCTB T M M coBnanaer.

13.13 auara3oHa UeAbIX YWCEN M ... B BEIACANTE,

1) MHOXeCTBO uMCces, Jenaumuxcs Ge3 ocTaTKa KWIH Ha &, BIH Ha /
(k, 1 — mpocTeie);
© 2) MHOXeCTBO YHcesn, Ae/souxcsd Ha k- [ 0e3 ocratka.

14. JaH TeKcT M3 uudp ¥ CTPOUHLIX TATHHCKUX GYKB, 33 KOTOPBHIMY
clenyeT Toyka, OnpenenuTh, Kaknx OyKB — IMacHBIX (a4, €, i, 0, )
WIH COTIaCHBEIX — GOJIBIIE B 3TOM TEKCTE,

15. TIoACYMTATS XOMHYECTBO paIHYHBIX UMdp B ACCATHIHON 3ani-
'CH HaTYpaIbHOTO YHCIA.

16. HamevaraTb B BO3PACTAIOIIEM NOpANKe BCe UHPH, He BXOAS-
LIME B 3aTHCHh JAHHOTO HATYPANBHOTO YMCHa,

17. JaH TEKCT H3 CTPOYHBIX NATHHCKUX GYKB, 33 KOTOPHIMH Cle-
Iver Touka. Hanevyatath Bce GyKBH, BXOAALIHE B TEKCT HE MEHee
IBYX pa3.

18. JaH TeKCT H3 CTPOYHBIX NATHHCKHX GYKB, 32 KOTOPRIMH CIICAYET
rouKa, Hanevyarars Bce GYKBEI, BXOOAIHE B TEKCT 10 ONHOMY paay.

19. [laH TeKcT, 3a KOTOPBIM CNEAYeT ToUKa. B andaBuTHOM mopaake
HaneyaTaTh BCe CTPOUHBIE pyCcCcKHe ITlacHble OYKBHI (a4, e, 4, 6, , ¥,
3, 10, A), BXOIALONE B TOT TEKCT.
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20, IlaH Texer Ha pycckoM s3bike. Hanmedatate B andaBUTHOM M0~
panKe BCEe TAacHHE GYKBHI, KOTOPHE BXOIAT B KAXIOE CAOBO,

21. lla# TeKeT Ha pyCcCKoM A3bike. Harreuarars 8 angaBUTHOM MMO-
PALKe BCe COTNACHBIE OYKBEI, KOTOPHIE He BXOMAT HH B OOHO CIIOBO.

22. JlaH TeKCT Ha pyCccKOM a3bixe. HamevuaTars B afndasuTHOM 110~
pAAKe Bce 3BOHKWE COTIacHbIe GYKBH, KOTOPHIE BXOMAT B KaXI0e He-
YETHOE CJIOBO H HE BXOJAT HHM B OGHO YETHOE CIIOBO.

23. JlaH TeKCT HA PYCCKOM si3bike. HanedaTars B aaBUTHOM ITOPSIKE
BCE 3BOHKHS COIAacHbIe GYKBEI, KOTOPHEIE BXOAAT XOTSI GBI B OHO CJIOBO.

24, JlaH TeKcT Ha pycCKoM sizbike. HanedaTtarh B angaBUTHOM NOPAAKE
ECE [YXHe COmacHble OYKRBI, KOTOPBIE He BXOOAT XOTsA OB B OTHO CJIOBO.

25. JlaH TeKXCT Ha pycckoM s3eKke, Hanevarats B angasuTHOM MO~
pAIKe Bce corlacHHe GYKEBbI, KOTOPEIE BXOMAT TOJBKO B OMHO CJIOBO,

26. HaH TeKcT Ha pyccKoM sa3bike. Haneyarars B andaBUTHOM Mo-
psAKe BCe DIYXHe cOTJIACHEIe OYKBEI, KOTOPBIE HE BXOIST TOJLKO B
OHO CIIOBO.

27. JaH TexcT Ha pycckoM si3bike. Hanevarats B andasuraom mno-
pAIKe BCE 3BCHKHE COTJIACHBIEC OYKBEI, KOTOPHE BXOOAT Honee yeM B
OHO CIIOBO.

28. HaH TexcT Ha pyccKoM si3bike. Haregarars B andaBHTHOM NOpAA-
Ke Bce ractibie GYKBEI, KOTOpHE HE BXOTAT Oojtee 4yeM B OZHO CROBO.

29, TaH TexcT Ha pycckoM s3pike. Hanevarats B andaBUTHOM Mo-
DAIKe BCe TAYXME COFIacHBbIe GYKBE, KOTOPEIE BXOIAT B KAXAOE HE-
4YeTHOE CIIOBO M He BXOIAT XOTS GBI B OZHO YETHOE CIIOBO.

6.12. 3anayn no Teme «3anHCH (CTPYETYPH)>

1. PacnieyaraTh cidcox ydeHHKOB, haMHWIHA KOTOPHIX HAYMHAKTCA
Ha GykBy B, ¢ yKasaHMeM JaTHl MX POXICHHS,

2. Vi3 paHHOTO CHMCKA CTIOPTCMEHOE paclieyaTaTh CBEJeHMSA O TeX
M3 HHX, KTO 3aHKMAaeTCA INaBaHUEeM. YKas3aTk BO3PAcCT, CKOJIBKO JIET
OHU 3aHUMAKNTCH CTIOPTOM.

3. BeraucauTh cpegHunit Gamn yUeHHKOB KNAacca, eCiTH H3BECTHH
OlLEHKH KAKIOTO YUeHHKA IO MaTeMAaTHKe, PYCCKOMY A3HKY H M-
ke, PacneyaTaTh CIHCOK YYEHMKOB, HMEIOWUX CpeaHHi SaJll BRI
CpeHEeTO B KJIacce,

4. PacnievaTarb haMuniy pabSouux SpHranbl, HayMHAIOWHAECH C OYKB
An C, ¢ yxazaHHEM MX MECAIHON’ 3aphiiaTH,

5. M3 accopTrMeHTa KOHGET, BHITIYCKaeMBIX HEPMCKOI KORAMTEPC-
Koii pabpukoii, BHGpaTh Te, CTOMMOCTE KOTOpEIX OT 30 ;o 55 pyo. 32
1 xr. ¥Ka3aTb cpoK MX TOAHOCTH M HOMEPA Mara3HHOB, B KOTOP&AIX OH#
HMEIOTCA B IPOSaKeE.

6. PacrieyaTaTh CTHCOK YYEHHKOB MY3HKANBHOM HIKOIBI, KOTOPLIE
Y4yaTcs HIpaTh Ha CKPHIIKE, YKajaTh TakKe, CKOIBKO JIeT OHH 3aHHMMa-
10TCA MY3BIKOM W NIpHHWUMANH JIB YYacTHe B KaKHX-JIHO0 KOHKypcax.
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7. Cpenyi paGOTHHKOB JAHHOIO NpeAnpHsITis HATH TeX, Ubsi 3apaboT-
Has TUIATA 33 MeclLl HIXe CpemHeH Mo TpeAnpUATHIO, a TAKCKE pacieda-
TaTk CITHCOK TeX, KTO npopafoTan Ha npeanpuaTiM Gonee 10 nieT, ¢ yka-
3aHUeM UX (haMIIMH, 3apIUIaThl, cTaxa paboTsl U JODKHOCTH.

8. Pacneuarars GaMWIMH TeX YIeHHKOE, KOTOpEIE HE MOMYIWIH HH
OXHOM TPOKM 3a MOCIETHIO YeTRePTh. B KaKnX xiaccax yyaTcs 3TH
yueHHKH? Kakop nx cpennmit Gamn?

9. PacrieyaraTh (PaMHJIHH JeTell JAHHOTO JETCKOTO Cafla, KOTOpEIe
POAMANCE B ONIPeAENIEHHOM MECALIE; YKa3aTh MX BO3PACT M IPYMy.

10. PacneyaTars CITHCOK TEX YUMTENell HIKOMEI, KOTOpPHIE Mpenoaa-
10T MaTeMaTHKY H HHGOPMaTHKY, YKa3aTh CTaX WX pabOTHL M HeAeNb-
HYIO HaIpysky.

11. Pacneyarate AHKETHHE NaHHHE YYEHMKOB, YYACTBOBABLUMX B
OJIMMITHAZE 110 UHGOPMATUKe M 3apaGoTaBunx He MeHee 30 Gannob.

12. PacneyaraTs (haMWIHHK TeX YYEHHKOB KNacca, KOTOpEIe ARMAIOT-
cA XOPOLUMCTaMH M OTIHYHHMKAMH IO HMTOTaM Iofia. Takke yKazarTs,
HaCKONBKO X CpeTHNI 6aJT OTTHYAeTCA OT cpelHero Haana Kmacea.

13. Ho gaHHBIM CBeIeHUSM 00 YUeHHKaX KJTacca CTpeaesNTh Cpel-
HIOK0 Maccy MaTbuMKOB U CPEfHHI pOCT ieBoueK. KTo W3 YIEHWKOB
KJ1acca caMHIif BRICOKHIA?

14. HaHBl pe3ynbTATH MIepelliCcH HACeNIEHHA, KOTOphie XPaHATCA B
namati DBM. Hameuarath daMunum, MMeHa H NOACYUTATEL O0LIEE YHCIIO
XWTeneil, poouBamnxca nocne 1990 r.

15, TIpn DOCTYINEHHH B YHUBEPCUTET TULA, MTONYYUBIIME OLEHKY
«HEeYHOBIEeTBOPHTEIFHO» Ha [IEPBOM 9K3aMeHe, KO BTOPOMY 9K3aMeHY
He aomyckaiorcd, Cunrast paMIwInn aOUTYPHEHTOR B HX OLICHKH MOcHe
MIEPBOro 9K3aMeHa HCXONHBMM JAHHBEIMHM, COCTABHUTH CITHCOK abuTy-
PHEHTOB, AOMYILLEHHBIX KO BTOPOMY 2K3aMEHY.

16. CocTaBUTH NPOTPaMMY HA3ZHAYSHMA CTHIEHIHMM CTYISHTAM [0
pe3yIbTaTaM CECCHH, HCTIONBIYA CHeAyIolIHe IpaBuna;

1) ecnu BCe OUECHKH 5, HA3HAYAETCA TOBBIUEHHAS CTUMEHINS,

2) ecm Bee OLIEHKM 4 H 5, Ha3HaYaerca oObYHAsd CTHMICHANS;

3) ecnu ecTh OLIEHKA 3, CTHNIEHXHS He Ha3Hayaercs,

B peaynerare paboTE! IporpaMMBL JODKEH GBITh HareyaTaH CIHCOK
TPYIIIIEI ¢ OLIEHKAMH H CPEAHUM Ga/UTOM KaXAoro CTYASHTa U IBa CITHCKA
damMunnit (Ha3HAYEHHBIX HA MOBHIUSHHYIO H OOBIMHYIO CTHITEHIHIO).

17. B TabiauLie XpaHATCA caeaylolIHe JaHHHE 00 yyeHWKax: damu-
M, UMA, OTIECTBO, POCT, Macca. BRMHUCINTE CPeOHUN pOCT YIEHH-
KOB, pOCT CaMOTO BEICOKOTO U ¢AMOro HH3KOIO YYeHuKa. CKONBKO
YYEHUKOB MOTYT 3aHMMaTbCA B 0acker0ONMBHON CEKLIMM, €Cl pocT
6acKkeTGOMHCTA JOIKEH GLITh Gonbine 170 cM?

18. Ha anTe4HOM CKNane xpaHaTca Aekaperpa. CBefleHMS O JieKap-
CTBaX COOEPXATCA B ClICHaNbHO BeACMOCTH: HAMMEHOBaHHe JieKap-
CTBEHHOTO MpeNapara; KojJM4ecTBO; LicHa, CPOK XpaHeHHA (B Mecs-
1ax). BeIACHHMTE, CKOMBKO CTOMT caMBiif JOpOTOH U CaMBIil AelIeBHil
npenapat; ¢CKOJMBKC MPENapaTop XPAaHNUTCA Ha CKITaJe; Kakne Trpenapa-
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ThI IMEIOT CPOK XpaHeHHA GoJiee 3 MeCALIeB; CKONBKO CTOAT BCe Mpe-
MAPATHl, XpaHALIHECd HA CKIIAfe.

19. B cTonoBoii npeanaracTcd N KOMIUIEKCHBIX OG0B, COCTOSILMX
H3 @ 6mion. M3BecTHA CTOMMOCTDL M XATOPHIHOCTD KaXKOoTe OIIona.
CKONBKO CTOMT CaMBbiif ZelleBLIN M caMBIi Zoporoit obex? CKOMBKO
KaJIopHit BxiodaeT B cela caMoe KanopHitHoe Gaiono?

20. Topropxiii cKan MPON3BOOMT YICHKY XpaHsIIciica MpomyKITHH.
Ecmu npooyximsa XpaHHTCA Ha CKJiafie ZOMblIe 71 MECALIEB, TO OHA YIIE-
HHUBaeTcA B 2 pa3a, a eClIH CPOX XpaHeHUS TpeBRicHI M (m < n) Mecd-
IIeB, HO He JOCTHT n, TO — B 1,5 pasa. BemoMocTh YIIEHKHM TOBapoB
JOJDKHA CONEPXATh CAEHVIOIyK WHOOpMalmMio: HAHMEeHOBAaHNE TOBA-
pa, KONH4eCTBO TOBapa, LICHA TOBApa A0 YIIEHKM, CPOK XpaHeHWA TOBa-
pa, lIeHa ToBapa MOCNE YUEHKH, o0IasA CTOMMOCTh TOBapa A0 YLEHKH,
061LAaA CTOMMOCTE TOBapOB I10CNIE YICHKH. BBISCHHTE MakKCIMANBHEI 1
MUHNMANTBHEBIN CPOKH XpaHEHHA TOBApOB HA CKIIANE; MAKCUMANEHYIO 1
MUHHMANBHYIO IIeHY TOBApOB A0 YUEHKH Y MOCHEe YIEHKH. ,

21. N cnopTcMeHOB-MHOTOOOPICE IPHHAMAIOT YIaCTHE B COPEBHO-
BaHMAX e M BugaM cneprta. Ilo KaxXIOMy BHIY copra COpTCMeH
Habupaer onpexeeHHOe KOMHYECTBO OYKOB, BBIMHCAWTE, CKOMBKO
OYKOB B CYMMe HaGpan Kaxabl#t CIOPTCMEH MOCTe OKOHYAHUS COpeB-
HOBaHM, BEIMHCIMTD pa3HMIY B OMKaX IS CIIOPTCMEHOB, 3aHABIIMX
NepBoe K NOCHeAHES MECTa.

22. N yueHHKOB NPOXOMIUTH TECTHPOBaHUE, BHITOIHUE M TECTOB IO
KakoMy-nH00 mpeaMeTy. CKOABKO OYKOB Halpan Kaxnuii yieHHK o
BCeM TeMam? BHIMHCAHTL CpeAHNM Gal, MomyyeHHb YYeHUKaMu, H
Pa3HHLY MeXIY JYYIINM pe3yNTbTaTOM M CPEAHHM GaIoM.

23. OnHcaTh NEpeMEHHYIO crnykawnii, COCTOSIIYIO U3 MMEHH, da-
MWIHH, OTYECTBA CHYXKAIIEro, JATHI POXIEHHs, 00pasoBaHMA, AC-
MallHero ampeca, npodeccuy. OnpeaenuTb HMEHa MoAei ¢ BHICITHM
o6pasoBanneM. BenaTe JaHHHE O CTyXallleM, KOTOPLIH HMEET TY MK
UHYIO npodeccH1o.

24. Onmcars nepeMeHHYI0 kpyr, B KOTOpO# colepXarcs Bce HaH-
HbIe U1 MTOCTPOSHUA KPyra B AeKapTOBOI CHCTEME KOODIMHAT.

a) OnpenennTh KOOPAMHATHI LEHTPa, pamuyc, TUIOMAAb M JTHHY
OKPYXXHOCTH Kpyra MHHMMAJIBHOTO pafguyca, KOTOpPHI OyaeT cofep-
XaTh BHYTpH ceGq BCe 3alaHHEIe KPYTH.

©) PaccmaTpiBas OKpYXHOCTH MONApHO, ONpeleIHTh KOOPAHHA-~
TH TOYEK MepecedeHHA WIH TOYKH KACAHUA A KaxXIoil napsl, nnto
BBHIBECTH COODIIEHHE 00 OTCYTCTBHH OOIKX TOUEK.

25. OnucaTh NepEMEHHYIO 2K 3aMeHALUMOHHAA BEJOMOCTh (TIped-
MET, HOMEP IPYIITH, HOMEp 3aYeTHOM KHWXKH, paMWIHsA, NMA, OT~
YeCTBO CTYACHTA, €ro OLEHKH MO UTOraM Tekymleh ceccnn). Onpeae-
JIUTh OTINYHHKOB, XOPOLIHMCTOB, TPOSHHHKOR U JBOSYHHKOB.

26. Co3maTh 3alMCH, OTIPEACIAIOLINE MONOKEHHE TOUKH B IEKApTO-~
BOI ¥ B MONSApHON CHCTEMaX KOODAWHAT. CUHTasd, UTO 3alaH MaccHB
KOODAWHAT TOYEK B JEKAPTOBOI CUCTEME KOOPAWHAT, NONTYYHTh COOT-
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BETCTBYIOLUMH MacCHB KOOPAWHAT 3aAaHHBIX TOUEK B TIONAPHOM CHC-
TeMe KOOpAHHAT.

27. 3agaH MaccHB KBAPATHBIX TPEXWIEHOR, Ie KAXAbHl TpexwieH
HMeeT KOMIUIEKcHHe Ko3dduuneHT. ChopMHpPOBaTh MacCHB Kop-
Heil TpexieHOB. CthopMHpPOBaTh MACCHB 3HAYCHHH TPEXWICHOB B TOUKE
x=c+di

28. Jlan MaccuB 3amucei, comepXallux Jaty (YUcIo, Mecsll, TOI)
K BpeMs (4ac, MHHYTA, CeKYHIA). YIIOPAOOYHTh STOT MACCHB B MIOPII-
KE «BO3PACTAHMA», T.€. 0T GoJice PAaHHHX 3HaUCHHIM K Go/ee MO3THHM.

29. OnicaTh NEPEMEHHYIO pacnucanme, COIepPXAallyIo:

¢ IcHb HEXCTTH;

¢ KOJHYECTBO TP B STOT JEHB;

¢ BpeMs1 Hauasla M XOHLA MapH;

¢ HA3BAHHE TIpeMeTA;

¢ GaMHNIMIO IPEMOAABATENSA.

BuiBecTH noyIHYI0 HHGOPMALIAIO O 3AHATHAX, OTHOCALIIMXCA K TIPSI-
MeTHOH obnacTtu «HdopmaTukas,

30. B GHOMHOTEKe HMEIOTCA KHITH, ra3eThl, XYpHasL. g kaxmoro
MEYATHOTO W3NAHNA YKa3aTh:

* HAJBAHHE;

® TOJ{ BEIITYCKA (JUTS1 KHUTH), HATY BBHIMYCKA (A TA3eT M XYPHAIOB),

¢ ABTOpA (I KHHMTH), PeIAKTOpa (] Ta3eTH), COCTAB PEeRKOIIIe-
THH (3751 XypHana);

* 00LEM.

BuiBecti HHGopMaLmio 06 M3TAHHAX, BHICALIHX B 3aaHHOM Trogy.

6.13. 3anauk no Teme «Daitnpi»

6.13.1. TammznposanAKe (ANNH HENBHX THCET

1. 3anonAuts Gaiin nocnIeIoBaTEABHOTO JOCTYNA £ LENBIMH YHC-
JIaMH, TIOJYIEHHHIMH ¢ MOMOILBIO TeHepaTopa CIYJalHBIX YHCEN.
TlonyunTe B haitne g Te XoMnoHeHTH daiina £, KoTopHe IBIAAI0TCA
YEeTHBIMH.

2. ammicars B (aitn mocnegoBaTeNBHOTO HocTyYTIA N HeflcTBHTEND-
HBIX Yucesl. BEMKCINTE Npou3BeeHNe KOMIIOHEHTOR (aiiia H BuBEC-
TH Ha T1eYarh.

3. 3anonHUTE aitl MOCNeKOBATEIBHOTO JOCTYIIA £ 1ISIBIME YHCIa-
MM, TIOMYYCHHEIMH ¢ TIOMOLIBIO TeHepaTopa ciydyaiiHeix uncen. Ilomy-
YHTS B aitne g Bce KOMIOHEHTRI ¢aiiia £, KOTOpHEe ASNAATCA Ha M 1
He JeAATCA Ha n.

4. 3ammicare B ¢aiin nocAgaoBaTEMBHONO HOCTYITA N IeNBIX YHCen, mo-
JIYICHHBIX C MOMOIIEIO TEHEPATOpa CTyYaiHBIX Yncen. Iloncurrars Komm-
YeCTEO NAap NMPOTHBOTIVIONKHBIX YHCE CpeiH KOMIIOHEHTOR 3TOrO (patina.

5. 3anoaHUTE daitt nocaeaeBaTeNEHEIG JOCTYIIA £ LEABIMK YHCIa-
MM, TOMYYCHHEIMH € TOMOIIBIO TeHepatopa ciaydaiHbIx 4ncen. Ha
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daitna £ monyynth Gain g, HCKMOYUB MOBTOPHHE BXOXACHHSA YHCET,
BeipecTH ajin g HA medaTh.

6. 3amucath B daitn mocjaeaoBaTeNbHOTO TOCcTYNa N MPpOM3BOALHBIX
HaTypalbHEIX Yncel. [Tepenucats B Apyroit Qaiin nocienoBaTeIEHOTO
IOCTYTA Te JIEMEHTH, KOTOPHIE KpaTHB K. BHBecTH nomyyeHHBI (aiin
HA MeYaTh.

7. 3anonHUTE (aiin mocnenoBaTeNBHOTO AocTyna N neiicTBUTENE-
HBIMH YHCJIAMH, TOMYYEHHBIMH € TIOMOILBIO AaTYHKa CAYYaifHBIX YH-
cest. Hattn cymMmMy MEUHMMATLHOTO M MAKCHMANBHOTO SJIEMEHTOB 3TO-
ro ¢aiina.

8. 3anucath B ¢aitn nocaeaoBaTENHHOrO AocTyna N HaTypanbHBIX
YUC: @, @3, ..., Gy (YMCITIA MONYYUTH € MOMOITBIO AATIYHKA Ciry4aii-
Hbx yncen). ChopMEpoBaTs HOBHIH (ail NocrenoBaTENLHOrO AOCTY-
A, SNeMeHTAaMH KOTOPOTO SABNSIOTCA YMCHA 4y, @1-Ga, Q1-Qy Q35 enes
a1-ay Qg0 Ay

9. 3anmcars B ¢aiut £ NOCASAOBATENLHOTO OCTYTIA N HATYPANbHBIX
yucen. ITonyauts B apyroMm datine nocaemopaTeNbHOro JOCTYTIa BCe
KOMITOHERTH (aiina £, KpoMe TeX, KOTOopHe kpaTHE K, BHBeCTH Ho-
JIYMeHHBIH ¢aiin Ha mevaTs.

10. 3amonauTte dailin £ HenBIMHA MHCIAMH, TOMYYEHHBIMH € MTOMO-
B0 TeHepaTopa chygaliHeX yncen. HaliTh konMuecTBO VIBOSHHBIX
HeYeTHBIX YACET cpeld KOMIOHEHTOB (ratina.

11. 3anomHute dalin £ HaTYpaTBHEIMH YHCIAMH, NOMYYEHABIMH €
TIOMOIIBIO TeHepaTopa cayqaiiHux uucen. Halitn komriecTso KBaapa-
TOB HEMETHBIX THCEX CPeIH KOMITOHEHTOB.,

12. 3anucaTte B daitn npsaMoro goctyna N AeiiCTBUTENBHEBIX YHCE.
Hatitu ranGoneitee H3 3Ha4YeRNi MOOVISH KOMIOHEHTOB C HEUETHEI-
MM HOMEpaMH.

13. 3anonHHTE (ailn £ HeNRIMH YHCIAMH, TIOMTYSCHRHMH € ITOMO-
HIRIO TeHepaTopa caydaiiHex yncen. U3 daidina £ nomyuurs daiin g,
MCKITIOYMB MOBTOPHBIE BXOXAeHHA yncen. Ilopagok cnegopaHMd Yu-
CEN COXPaHHUTD.

14. 3anucats B hakn nocneaoBaTeNbHOrO Aoctyna N AeiicTBUTENB-
HeiX upcen. HaifTu pasHoCTh TiepBOro M MOCNSAHEr0 KOMIIOHEHTOB
daiina,

15. 3armucaTs B Qatin £ N uensix yucesa, NOMyYeHHbBIX C TIOMOLLBIO
reHepaToOpa CIyYaitHBIX yHcen. 3anonHUTh PaitT g yncnaMu, KoTopHe
SRJSTIOTCS. MPOU3BENCHUSAMH COCEOHMX KOMINOHEHTOB ¢ajina £.

16. 3amicate B ¢aiil MoCAEAOBATENBHOrO HOCTYNA A 3JIEMEHTOB

I 1 1
21 31 41
Ha rmeqaTh T¢ KOMIIOHEHTH ¢aiina, IIs KOTOPEIX BHNoAHsAeTcA |5, > &,
Iie € — 3a1aHHOE JUCHO.

17. 3anucats B $aiin nocneaoBaTeALHOIO goctyna N aehcTBUTEND-
HEIX YHMCEN a4y, Gy ..., @, OpraHH30BaTh HOBH Qalil ocneaoBaTEb-
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HOTQ OOCTYMA, 3NCMEHTBI KOTOPOTO BBIMHCITAKCTCA IO (I)ODMYJ'[C

Yo

b, = kL

. BHBecTH monydeHHEH ¢aitn Ha MeqaThb.

18. Barax maccaxupa XapaKTepH3YeTCA KOIHYECTBOM Bewiei M HX
oM BecoM. Han daitn Bagazh, comepXaluuil cBemeHu o Garaxe
HECKOBKHX MaccaxXHpoB. CBelleHHs O Garaxe KaXmoro maccaxupa
[pPEOCTABNAIT coBoi 3amUCh ¢ ABYMS ITOASIMHM. OTHO ITOJNE LIEJIQTO
THNA (KOJHMECTBO Belllci) W 0OHO — AeiicTBHTENbHOTO (BEC B K-
JlorpaMMax).

Haiitn Garax, cpelHWIT BeC OOHOM Bellld B KOTOPOM OTIHYAeTcs
He GoJee YeM Ha m KT OT O0IIETO CpeIHero Beca OAHON Bellli.

19. B ycnoBHsIX MIpeABIOYILSH 3a0a4i HATH YHCIO MACCAKHPOB, FIME-
oKX Gonee ABYX BEllled, M YHCIO MACCAXKHUPOB, KONHYECTBO BelleH
KOTOPHIX IPEBOCXONUT CPEIHee YUCIIO BEILed,

20. B ycnosusax 3anaqam 18 BESICHHTE, HMeeTCA JIH NMACCaXHp, 6arax
KOTOPOTO CCCTOHNT M3 ONHOM Belll BECOM MeHee m KT.

21. Han daivr Bibl, comepXalumii cBeAeHNA 0 KHUTaX. CBedeHHA O
Kaxaoil M3 XKHHT — 3To $aMHINAG aBTOpa, HasBaHHE M TOA M3AaHHA.

HaiiTH HaszBaHWS KHMT AaHHOTO aBTOpa, H3AAHHHX HadyMHag ¢
1960 T.

22, B ycnopHaX MpeIRAYLICH 3agaul ONpeaeInTh, HMeeTCS I KEH-
ra ¢ Ha3paHWeM «HHdopMaTiKa». Eciii aa, To HaneYaTath QaMIIHID
ABTOpAa W roi M3gaHHA. ECIH Tak¥X KHWT HECKONBKO, TO HaNe4yaTaTb
HMEIOLUKECA CBEACHUA 000 BCeX STHX KHHTAX.

23. Nau daitn T, KoTOPBIl COREPXUT HOMEPA TeNedOHOB COTPY-
HMKOB YYPeXACHHS: YKa3BIBAIOTCA daMunus, HHHLHANE ¥ HOMED Te-
nedora. Haitt HoMep TenedoHa coTpyIHUKA 110 €10 HaMIIHH U HHI-
HHANAM.

24. Han ¢aitn, comepxaiwii pa3muHbie AaTel. Kaxmaa gata — 310
yHeo, MecAl H roa. HaltTh ron ¢ HaMMEHEBLINM HOMEPOM.

25. Hau daitn, comepxammii pa3nHyHee natel. Kaxgas gata — 310
yHeno, Mecal ¥ rog. Haliti Bce BeceHHHE Aathl.

26. B ycnosusax mpeapInyLIcH 3agau HaliTH CaMYI0 O3THICKO JATY.

27. Han dattn Tovar, conepxalnii cBeIcHUA 00 3KCIIOPTHPYEMEIX
TOBapax: YKasHBAalOTCA HaHMEHOBAHHME TOBapa, CTpaHa, HMIOPTHPY-
0ILasd ToBap, K 00BEM IOCTABIAEMOIt MapTHH B WTyKaX. CocTaBHTD
CTINCOK CTPpaH, B KOTOPEIE 3KCIIOPTHPYETCA AAHHBIA TOBAap, H YKas3aTh
obimuit 06LeM ero 3KCnopTa.

28. aH ¢aiin Assort, cofepXalmii cBeIcHHA 06 HIPyIIKax: yKa-
3BIBAIOTCA HA3BAHHE HTPYUIKH, €& CTOHMMOCTD B PYOIIAX H BO3PACTHEHIE
rpaHHUb (HanpHMep, MIPYIIKA MOXeT MpelHa3HAYaThed Ama jJerei
OT ABYX IO NATH JeT).

a) IonyuuTs Ha3BaHHE UIPYILLEK, LIEHA KOTOPHIX HE IPEBbIILAST
140 py6. 1 KoTOpEIE MOFXQIAT JETAM 35 JIET;
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0) OmpeeNUTs CTOMMOCTE CAMOTO JOPOTOTO KOHCTPYKTOPA,

B) HaMEYaTaTk Ha3BaHHE Hanbonee JOPOTrHX HIPyIeK (LieHa KOTOPBIX
OT/IMYAETCA OT LIEHEI CaMOi A0POTO UTPYLIKH He Gonee yeM Ha 50 py6.);

r) DONYYMTh Ha3BAHHS HIPYIUEK, KOTOpHE MONXONAT AETAM KaK
YETHIPEX, TAK H DECATH JIET;

X) TONYYHTb CBEACHHA O TOM, MOXHO JIH MoaoSpaTh MIPYWIKY,
MoGYI0, KpOMe MS4a, MOAXONAILYI0 pebeHKY TpeX JIeT;

€) NONYYHTh Ha3BaHHe caMOH AelleBoll HIpYIUKH;

X) ITOMYYHUTE Ha3lBaHHWe caMoll HOpOToi WrpylIKH Jaq meteil no
YeTRIpEX NIET;

3) NIONYYUTH HA3BAHMSA MTPYIIEK JJIA AeTEH METhIPEX-ITATH JIET;

H) NONYYMTE Ha3BaHUe caMOil AOPOroil HIpYIUKH, NOIXoAAIEH ae-
TAM IBYX-TPEX NET;

K) ONpEeneSInTh CTOMMOCTD CaMoil A0pOroit KYKIILL;

JI) ONpencNuTh CTOMMOCTE KYKON I AeTeil 1IECTH JIET;

M) A getell KaKoro BO3pacTa NMpeaHa3HAYaeTCs KOHCTPYKTOP?

H) I Jeteit Kakoro Bo3pacTa IpegHa3HAaueHBI KyOHKH? YKa3aTh
HX CPEeAHICIC CTOMMOCTD.

6.13.2. Texcrobsie daiimms

B 3amaHusax 1 — 25 HexXooHHE TeKCTOBHE (Qalins co3Ial0Tes ¢ NOMO-
B0 KaKoro-MTHOO0 TEKCTOROTO MPOLIECCOpa.

1. Han daitn, comepxXallldii TEKCT, 3alIMCAHHBIH CTPOYHBIMM pycC-
ckuMH OykBaMi. [Tonyduts B apyrom daiisie TOT XKe TEeKCT, 3aITMCaH-
HBI 3aTMaPHEIMH GYKBAMM.

2. HaH daiin, copepxaiiuii mpousBOIBHEIH TeKCT. BHISICHHTE, Yero
B HeM GoNBILe: pYCCKHX GYKB WIH LMD,

3. HaH ¢aitn, cogepXaiumii TEKCT Ha PYCCKOM A3HKe. BEICHHTE, BXO-
JWT JTH JAaHHOE CIIOBO B YKA3aHHBIN TEKCT, M ECIH Ja, TO CKOJIBKO pas.

4. HaH daiin, coaepxallii TEKCT HAa PycCKOM A3kIKe. B npemmoxe-
HMAX HEKOTOPEIE M3 CNIOB 3alTHCAHbl NOAPAA HECKOIBKO pas (Ipemio-
XEHHE 3aKaHYMBACTCA TOUKOI WIH BOCKIMUATEIRHHM 3HakoM). [To-
JIYYUTE B HOBOM (pailne oTpeaKTHPOBAHHBIM TEKCT, B KOTOPOM yaane-
HEL NIOBTOPHEIE BXOXICHHUA CJIOB B NPEIJIOKEHHE.

5. JaH ¢aitn, cogepxaiii TeKcT, HaGpaHHHH 3aTIaBHEIMH pyc-
cKiMH GykBaMi. ITpoBecT YacTOTHELI aHau3 TEKCTA, T.€. YKA3aTh (B
MPOLICHTAX), CKOJBKO pa3 BCTPEYACTCA Ta MIH MHas GyKea.

6. daH ¢aiin, comepXalumit TEKCT Ha pYCCKOM 93HKe, OnpeaesnTs,
CKOJIBKO pa3 BCTPEYaeTCA B HEM CaMO€ IIMHHOE CJIOBO.

7. HaH aiin, copepxaiudil MpoH3BOABHEIN TeKcT. [IpoBepHTs, Ipa-
BWJIBHO JTH B HEM PaccTaBIcHBl KPYIVIHE CKOGKHM (T.¢. HAXOOHTCA JIU
NpaBee KaXaol OTKpHBAIOILEHCA CKOOKM 3aKpHIBAIOLIAACA H JICBEE
3aKPHBAIICHCA — OTKPHBAIOILAACS).

8. HaH ¢raiin, comepxaltiii TeKCT Ha pYCCKOM S3bIKe. COCTABHTE B AJT-
(aBUTHOM TIOPAIKE CITHCOK BCEX CJIOB, BCTPEYAKOLMXCA B 3TOM TEKCTE,
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9, NaH ¢atin, copepXallHil TEKCT HA PYCCKOM A3HKE. ONpPEIeInTD,
CKONBKO pa3 BCTPEYaeTCs B HEM CaMO€ KOPOTKOE CIOBO.

10. Jau ¢aiin, cogepxalupit TEKCT Ha PYCCKOM A3HKE M HEKOTOPEIS
aBa cnosa, OnpegeNiTh, CKONBKO pa3 OHK BCTPEYAIOTCA B TEKCTE W
CKOJIBKO M3 HUX — HEITOCPEACTBEHHO APYT 3a JPYTOM.

11. HaH ¢aiin, comepxaiiinii TEKCT Ha pycCKOM A3bIKe. BRGpaTth n3
HETO T¢ CHMBOJMBI, KOTOPHE BCTPEYAKTCA B HEM TCJIBKO OIMH pas, B
TOM NOpANKE, B KOTOPOM OHH BCTPEYMAIOTCA B TEKCTE.

12. MaH daiin, conepXalii TEKCT ¥ apH(pMETHYECKHUE BHPAKEHNS
BHIA a @b, e & — OOWH H3 3HAKOB +, —, * /. BuIHcaTe Bce
apH{PMeTHYECKHE BEIPAXCHNA H BEIMHCIIHTE MX 3JHAYECHMS.

13. Jarm ¢aiin, comepxXaluil TEKCT Ha pYCCKOM S3BIKe, M HeKO-
Topuie 6ykBH. HalTH c/10BO, coaepxaiuee HanOoJplee KOMHYSCTBO
YKa3aHHBIX OYKB.

14. NaHwt ¢aiin, comepXallui TeKCT Ha PYCCKOM A3BIKE, H HEKO-
Topast Gykea. [ToacuMTaTh, CKOJILKO CIIOB HAMHHAETCAd ¢ YKa3aHHOM
OYKBEL

15. JTaH daiin, cogepxammit Tekct Ha pycckoM sa3nke. Halitu
CIOBO, BCTpevaloliieecs] B KAXKIOM MpeAlOXCHUH, WIH COOGIIUTS,
9TO TAKOTO CJIOBA HeT.

16. daH daiin, comepxaliiii TEKCT, BKIIOYAIOIIHNH PYCCKHE H aH-
rniickue cnoea. Ioacunrath, Kakux GYKB B TEKCTe 60NbLIE — PyC-
CKHX WK JJATHHCKHX.

17. Oar daitn, conepxammii Texct. CXONBKO ¢lIOB B TekcTe?
Cronbsko mHogp B TEXKCTE?

18. Jar c¢aiin, cogepxammii TeKcT, BKIIOYaKOIMi B ¢ebsa pyc-
cKHMe N aHTnuifckue cnopa. [onyauTs HoBHI ¢aiin, 3aMeHNB B BC-
XOTHOM BCe 3aryTaBHB¢ OYKBEI CTPOYHBIMM H HaoGoOpoT,

19. HaH daiin, cogepxammii 3aurngpoBaHHBEIl pycCcKiil Texcr.
Kaxnas 6ykea 3aMeHAeTCA Ha CNEAYIOIIYIO 3a Heil (6yksa # 3aMe-
HaeTcd Ha a). [loayguThs B HOBOM ¢aiie paclindpoBKY JaHHOTO
TeKCTA.

20. JTaHbl aBa TeKcTOBaIX daiina £, u £,. Paitn £, COAEPKUT
NPOU3BOJLHHH TEKCT. CoBa B TeKCTe pasfienieHbl npobenaMu H
3HakaMu npenvuHaHud. Paiin £, cogepxnt He Hosee 30 cnos, Ko-
TOpBIe Pa3dciieHBl 3aMATRIMH. DTH CTOBAa 06pA3YIOT Naphl: KaXxAoe
BTOpOE ABNAETCA CHHOHMMOM NepBoro. 3aMeHHMTh B daiine £, Te
CNoBa, KOTOPhIE MOXHO, MX CHHOHHMAaMH. Pe3yibTaT moMecTHTE B
HOBHI daiin.

21. JaH TeKCTOBRIA (ajin. YIamHTh N3 Hero Bee JHIIHKE MpoSeiEl,
OCTABHB MEXIY CIOBaMH He Gonee ofHOro mpoGena. Peaynsrar nome-
CTHUTH B HOBBIH daiin.

22. IlaHH TeKCTOBHIH aitn 1 HekoTOpoe cnopo. Hanewarats Te ctpokn
taitna, xoTOpbIE ComepXar JaHHOe CJIOBO.

23, dan TexcToBHIA ¢ajin. Haneyarats B andaBHTHOM MOPAXKE BCE
cnoBa K3 JAHHOTO Gaiina, NMEOILMeE 3aTaHHYIO VIHHY 2.
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24. TexcroBslil (air cOmEpAMT 3aMICh MEHOTOWIEHA HEKOTOPOI cTe-
TEHH ¢ OOHOK nmepeMeHHOM X, KOo3ddHIHEeHTH MHOTOWIEHA — LIETbIE,
HanpuMep, 5x~4—3x~3+15x~2—4. ¥Ka3aTh CTeNeHb MHOTOUNCHA,
ero xoaddmmieHTH. Jonpcath B yKasaHHb dadin Tabnuuy 3HaYeHHH
3TOr0 MHOrOwWieHa Ha JAHHOM oTpe3ke [a, b).

25. Han ¢aitn, cogepxallfiif TeKCT Ha pyccKoM asbike. [Tomcuu-
TATh KOJIHYSCTBO CMOB, HAMHHAKIOILHAXCA H 3aKAHYUBAIOIMXCH Ha OOHY

H Ty Xe OYKBY.

6.14. 3amayn no reme «Monymm»

1. PeanuzoBath B BUAE MOLY/IA HaGop moamporpamM JUIs BEITIOAHE-
HHS CISAYIOIIMX ONMepaltiit Hall KOMIUTEKCHBIMH YHCTTaMK:

1) cnoxeHus;

2) BHUNTAHHS;

3) YMHOXEHHH;

4) nmeneHUA;

5) MORYNIA KOMIUIEKCHOTO THCIA,

6) BO3BeNEHNA KOMIUIEKCHOIO YACIA B CTENEHb # (7 — HaTypanb-
HOE).

KOMIUTEKCHOE IMCIIO TTPEACTABUTE CASAYIOUMIMM THITOM:

Type Complex=Record
R: Real;
M: Real
End;

Mcnonp3ys 310T MOIYNB, DELTATH CASOYIONINE 3anaqdH.

1. JHaH MaccHB A — MacCHB KOMIUIEKCHHX 9ucen. Tlomydurs Mac-
¢uB C, 3JIeMEHTAMN XOoToporo OYAYT MOAYIH CYMM PAAOM CTOSLIUX
KOMIDIEKCHBIX YNCEH.

2. JaH Maccus A[ M] — MACCHB KOMIUIEKCHEIX YHCeN., TlomyynTs Mat-
priy BIN, M], kaxnas cTPOKa KOTOPOi NMONyYyaeTcsd BOIBSACHHEM B
CTENEHb, PABHYKY HOMEpY 5T0H CTPOKH, NaHHOTO MaccHBa A.

11. Peansaosats B Byzie MORYITA HACOP HOMIPOrPaMM JUTH BEITOIHEHHS

P
CTEAYIONIMX Oepalii Haxk OOBIKHOBEHHBIMU npoﬁﬂm Bula (P —

uenoe, 0 — HaATypajibHOe):

1) cnoxeHus;

2) BBHIYHTAHUSA,

3) yMHOXeHMS;

4) nmeneHus;

5) cokpallleHHS IpoGH;

6) BO3BENICHUA APOOH B CTENEHB 1 (1 — HATYPANBHOE);

7) GYHKUM, peaTH3YIOIINX ONEpallii OTHODUEHWH (paBHO, HE
paBHO, OONbIIEC WIH PaBHO, MEHBIIE WITK PaBHO, 60JblIe, MEHBIIIE).

JpoOb npeNCTaBUTD CIENYIOLIMM THIIOM:
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Type Frac=Record
P: Integer;
Q: 1,.32767
End;

Hcnonssys 3T0T MOZYAb, PEXUTh 3afaud 1, 2.

1. Hau Maccip A — MaccHB oGMKHOBeHHEIX Apobeit. Haittu cymmy
BCeX Opobeif, pe3yNnbTaT MPeICTABHTH B BHAEC HECOKpAaTHMOW ApoGH.
BrauncnuTte cpeHes apHpMeTHYISCKOEe BeeX Apodeit, pe3yneTar npel-
CTaBHTE B BHIE HECOKPATHMOi ZpobH.

2. laH MaccHB A — MaccHB oﬁumoneﬂﬂmnpoﬁeﬁ OrcopTHpoOBath
€r0 B IIOPAJKE BO3PACTAHHUS.

I11. Peanuzopate B BUAEe MOAYNA HAGOp MOANMPOTPaMM IS BBIITON-
HeHHA CeNYIOLIHX ONepalllit ¢ KBaEpaTHRIMH MATPHLAMH:

1) croxeHHs ABYX MaTpHLL

2) yMHOXeHMs OZHOH MaTpHIBl Ha APYTYIO;

3) HaxoXAeHHA TPAHCHIOHUPOBAHNHON MAaTPUIIH;

4) BRIYMCICHHSA ONPEIETUTENSA MATPHLL.

Martpuiry onmcars CleRyIolEM 06pa3oMm:

Const NMax=10;
Type Matrica=Array(l..NMax,1l..HNmax] Of Real;

Hcnonksys 3T0T MOAYAb, PEIIMTE CISAYIOWINE 3a0a9H,

i. PemmnTe cHCTeMy NHHelHBIX ypaBHeHHH N-ro mnopsgka
(2 € N<10) meromoM KpaMepa.

2. 3amaH MACCHE BETHYHMH THIIA Matrica. OTCOPTUPOBATE FTOT MAC-
CHB B MMOpAIKe BO3pacTAHHA 3HAUYeHUit onpeneanTeneit MaTpHLL.

IV. PeannsoraTs B BHAE MOAVAR HaGoOp MOANporpaMM LS BHIION-
HEHMA CACOYIOLMX onepaliil Hag BEKTOpaMHu: oo

1) cnoxenns;

2) BEIMHTAHHY;

3) cKangpHTO YMHOXEHMS] BEKTOpPOB,

4) yMHOXEHMS BeKTOpa Ha YHCIO;

5) HaXOXACHHA JTMHBI BEKTOpA.

BekTOp NpeACTABUTD CACAYIOLUIMM THIIOM:

Type Vector=Record
X,Y: Real
End;

Hcrione3ya 3ToT MOAYNDb, PEILMTh 3amaqyH 1, 2.

i. Jan mMaccHB 4 — MaccHB BeKTOpOB. OTCOPTHPOBATE N0 B OPSA-
Ke yORIBaHMA JUIHH BEKTOPOB.

2. C noMOIIBIO ZATIHK2 CITYAHEIX YHCEN CreHepUPOBaTh 2N LIeRIX
yKcen. N map 9THX YKicea 3agaioT N ToYeK KOOPAMHATHOM IIOCKOCTH.
BriBecTH HOMEpa TPONKHM TOYEK, KOTOPHIE ABISIOTCA KOOPAWHATAMH
BEPLIMH TPEYTOJNbHHKA ¢ HaMOONBILUM YTIIOM.
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V. Peann3oBate B BUAS MOTYIA HaG0p MOXNpOTPaMM IS BHITIONHE-
BUS CRENYIOUIMX ollepallKil HAX HaTYpANTbHBIMH YHCHAaMH B P-W4YHOI
CHCTeMe cyucnieHnd (2< P<9):

[} cnoxenwns;

2) BHUMTAHHA,

3) yMHOXEHHS;

4) nmeneHws;

5) nmepepona M3 AECATHYHON CHCTEMB CYHCIIEHHUA B P-HUHYKD;

6) nepepona M3 P-WyHOIl CHCTEMB CUHMCICHUA B ASCATHUHYIO,

7) GYHKIMH MPOBEPKH TIPABHALHOCTM 3aIMCH IHCIA B P-HuHoit
CHCTEME CYUCIICHNS; '

8) dyHKImi, peaNM3YIOIKX OllepallHH OTHOIUEHHWA (paBHO, He
PaBHO, GONBILE WIK PaBHO, MEHBILE WIK paBHO, GONbILE, MEHBILE).

P-yvHOe YHCIO NMPeJCTABHTD CACAYIOLINM THIIOM:

Type Chislo=Array([l..16] Of 0..9;

HMcnonb3ys 310T MOAYAb, PELIHTh 3aaauM 1, 2.

1. BoaeecTit YMCIO B CTeneHb (OCHOBAHME M MOKA3aTeNh CTENSHH
3aMHcaHH B P-HYHOM CHCTeMe CuHcNieHHs). Pe3ynbraT Bbiarh B P-
HYHOH M JecATHIHON cHUCTEMAaX CUWCISHUA.

2. lan MaccUB A — MacCHB 4YMCell, 3aNIMCAHHBIX B P-HYHOI cHCTe-
Me cuucieHnsa. OTCOPTHPOBATDL €10 B MOpsanKe yOriBasus. Pesyavtar
BHIIATh B P-AYHON W AECATHYHON cUCTeMaX CUHCIIeHMA.

V1. Peanusosats B BUAE MOZYJA HaGop NOMIPOrpaMM IS BBITION-
HEeHHs CASHYIOMMX Orepallii Hal HATYPANBHHMM YMCHAMH B IIecT-
HANIATEPUYHOH CHCTeMe CIMCHEHMS:

1) cmoxeHus;

2) BHYHTAHHA;

3) YMHOXEHHA;

4) neneHns;

5) mepepoia N3 HBOMIHOW CHCTEMHE CYHCHACHHS B ILECTHAXIATE-
PHIHYIO,

6) nepepoaa U3 MECTHANUATEPHUYHOW CHCTEMBI CUMCIICHHUS B IeCs~
THYHYIO;

7) PYRKUMHW TipOBEPKH MPABWIBHOCTH 3alTUCH YWCHA B IIECTHAT-
LIATEpHYHON CHCTEME CUHCIICHNS,

8) dbyHKIMil, peanHsyIOIINX OnNepallMy OTHOWIeHWA (paBHO, He
PaBHO, GOABIIE HIH PABHO, MEHBIE HIH pPaBHO, OOARILIE, MEHbIIIE),

Hcnonsaya 310T MOOYNB, PEIHTE CACHYIOINHME 3aadl.

1. Bo3pecT 4MCiO B CTeNeHb (OCHOBAHUE U MOKA3aTeNb CTEMEHU
3amMHCaHbl B IIECTHAROUATEPHYHON cucTeMe cuHcieHHs). Peaynetar
BBIZATDb B LICCTHAGUATCPHYHON W AeCATHYHOM CHCTEMAX CUHCACHMA.

2. Han MaccuB A — MAcCHB YHCEJ, 3aIMCAHHBIX B ILECTHANIATE-
PHIHOM cHCTeMe cHHCIeHnA. OTCOPTHPOBATh €10 B MOpANKe YOLIBARHS.
Pesyarrar BRIATE B LIECTHANLATEPUYHON H JeCATHIHO! CHCTEMAX CYHC-
JIeRHA.
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VIL. OnpegenyM rpagd xak HabOp TOYEK, HEKOTOPHIE M3 KOTOPBIX
COENMHEHH OTpe3KaMHK, moArpag — xax rpad, ABRMAOIHIACA TTOA-
MHOXeCTBOM JAHHOTO rpada.

PeannzoBaTh B BHAe MOXYNA HaGOP MOMITPOrpaMM, ONPEAEITSIOIIHX:

i) yMcno Touexk B rpade;

2) 4HCIIO OTPE3KOB B rpade; :

3) uncno W3onMpoBaHHEIX moarpagoB B rpade (noarpados, He
COEAMHEHHEIX OTPE3KaAMH);

4) muameTp rpaga — JUIHHY MaKCHManbHOH He3aMKHYTON JMHHH
B rpade (IIHHA KaXaoro 3peHa — i);

5) rpagd — oGremMHEHHNe IBYX rpadoB;

6) monrpad — mepeceyeHne ABYX rpados;

7) noarpad — DOMOJIHEHHE JaHHOTO rpada mo momHero (rpada ¢
TeM Xe¢ KOJIMYeCTBOM BEPILMH, YTO H B JAHHOM, H C JIMHUAMH MEXIY
JIOGBIMM ABYMSI BEpPLUIHHAMH);

8) yKCa0 OTPE3KOB, BRIXOMIIMX M3 KAXAOH BEpLIKMHH Tpada.

IIpu 3anycke AOMXHB HWHULMANM3HPOBATBCS IepeMeHHRIE!
Full Graph — NMOJHBIH rpad ¢ YHCAOM BEPUIMH NumberOfvertix,
Null_Graph —rpad ©6e3 OTpPe3KOB ¢ UHCAOM BEpPUIHH
NumberOfVertix.

I'pad npeacTraBuTh Kak OGBEKT

Const NumberOfvertix=50;
Type Graph=Array([l..NumberOfVertix,
1. .NumberOfVertix] Of Boolean;

Hcnonesyst MOBYIB, PEIIMTE CAGIYIOUIYIO 3aKavy.

Haitt# Bce nmpaBuAbHBEE rpagbl 3 N BepuivH (Tpad npaBWieH,
€¢I K3 BCeX BEPIIMH BRIXQAWT PABHOE KOJIHYECTBO OTPE3KOB).

VIIL. PeanuzoBathk B BrIe MOXYNS Hadop mOANpOrpaMM A7iS BEITION-
HEeHMs CHIeAyIOIUKX onepaluui Hag WIWHHEIMH YHCTaMK;

1) cnoxeHng;

2) BHYMTAHHA;

3) yMHOXeHHS;

4) HaxXOXICHHUA YACTHOTO W OCTATKA OT JEJICHHA OXHOTO YHC/IA Ha
Apyroe,

5) dyukumii, peanusylolUX ONEpallUd OTHOIIEHUA (pPaBHO, He
paBHO, GoJIblIC WIM PABHO, MEHBIE WIH paBHO, GOJble, MEHBINE).

JMMHHOe YMCNC MPEACTABHTE CIGAYIOLUHM THIIOM:

Type Tsifra=0..9;
Chislo=Array[1l..1000] Of Tsifra;

Hcnone3ys 10T MOXYNB, peIIWTE 330aud 1, 2.
1. Bo3BeCTH YHCNO B CTENCHDb (OCHOBAHME M MTOKA3aTENb CTENEHH —
JUTHHHEIE YHCIA),

2. JlaH MacCHB JUTHHHBIX YHCEJL. YTIOPAAOYUTh 3TOT MACCHB B NOpsa-
Ke YORIBAHMI.
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IX. PeanyizoBaTh B BAIC MOIYIA HAOOD TIOANPOrPaMM Wi BHITOJ-
HEHM4a onepanuit ¢ MHOTOYIEHAMU OT ONHOM TepeMeHHOHN (tepBhIii
MHOTOWIEH CTETEHK M, BTOPOH — CTENeHH #):

1) croxenus;

2) BHYMTAHHA;

3) YMHOXEeHHS;

4) IeNMeHUA ¢ OCTATKOM;

5) onepaumit oTHOWICHHs (PAaBHO, HE PABHO);

6) BO3BENCHHA B HATYPANBHYIO CTENEHE k;

7) BEIYMCHEHUS NMPON3BOAHOH OT MHOTOYIEHa;

8) BHIYUMCIIEHHS 3HAYCHHA B TOUYKE Xp.

MHOro4IcH NPEACTABUTD CHSAYIOIMM THITOM:

Type Mnogochlen=Array(l..500] Of Integer;

Hcnons3yd 3TOT MOAYNb, PEIIWTH 3amaun 1, 2.

1. Haittn Haubomblimii obuimii gearens MHOoTowIeHoB P(x) 1 OQ(x).

2. Beruucauts PA(x) — O7(x).

X. Pa3paborath Crocod mpelcTaBAeHHA MHOXECTB, CONEpXKAIHX
Honee 255 anementoB (mo 2000). Co3maTe MOIYNB, HO3BOAIOIIKE Bhi-
ITOMHATE CACAYIOIIHNE ONEpallii HAl MEMEHTAMH TAKHX MHOXECTE;

a) obrenHHEHNE; :

G) mepeceyeHne;

B) pa3HOCTE;

r) GyHKUMA NPOBEPXH NMPHHANICKHOCTH INMEMEHTa MHOXECTBY,

J) GYHKUMSA IPOBEPKH, SIBJIAETCS JIH JAHHOES MHOXECTRO ITOAMHO-
KecTBOM (HAIMHOXECTBOM) APYTOTO.

Hcnonb3ys CO3KAHNEBI MOMY/B, PELIMTH CEAYIOLME 3a1aUH.

1. JfaH MaccHB MHOXeCTB. YIIOPAAOUYHTS S/IEMEHTH MacCHEA B IIODPAI-
K& BO3pacTaHHA KOJHYECTBa KOMIIOHEHT COOTBETCTBYIOLIMX MHOXKECTB.

2. PaszpaboTtaTh nporpaMMy, KoTopasi BEOIHT HECKOABKDO MHOXKECTB,
BHIpaXeHHE, ONepaHIaMH KOTOPOTO ABAMIOTCA 3TH MHOXECTBA, C ONe-
pauHaAMH O0BeAHHEHIS], NEPeCEYCHHS W BHYUTAHHSA, BEIYMCIIACT 3HA-
YeHUE ITOTO BHIPAKEHHS H BHIBOIUT pe3ynkTarT.

6.15, 3agayu no Teme «/{MAAMITYECKHE CTPYKTYPhI AAHHBIX?>

1. CocTaBuTh MpOTpaMMy, KOTOpasA BCTABNAET B cnucox L HOBHIM
SMeMEHT F 3a KaXIbIM BXOXICHHEM 3teMeHTa £,
2. CocTaBHTh MpoTpaMMy, KOTOpAas BCTARNAET B cOUCOK L Ho-
BHI1 31eMeHT F nepel NepBHM BXOXIeHUEM 3neMeHTa E, ecnu E
BXOAMT B L,

3. CocTaBUTh NPOTPaMMY, KOTOPasi BCTABNAET B HEMYCTOM CITKCOK
L, sanmeMeHTH KOTOPOTO YNOPAOOUYEHR O HeyOLIBAaHHIO, HOBHIM e~
MeHT E Tak, 1To6b COXpAaHHUNACE VIIOPSALOYEHHOCTE.

4. CocTaBHTE ITpOrpaMMy, KOTOpasi yoanseT H3 clicKa L Bce ane-
MEHTHI £, eCJTH TAKOBHI¢ HMEIOTCA.
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5. CocTaBUTh NMporpamMMy, KOTopas YIaifeT U3 clucka L 3a Kax-
JObIM BXOXACHMEM DiIeMeHTa E OAlH 2/1eMeHT, ¢Cli TaKoBoil MMeeTca
H OH OT/HuYeH ot E.

6. CocTaBMTE IIPOTpaMMy, KOTOpAs YIANAeT U3 CIIMCKa L Bce oTpH-
LIaTebHBIE 3eMEHTH,

7. CocTaBHTh NPOTPaMMYy, KOTOpas NpoBepsieT, eCTh 1M B clucke L
X0Td GH ABa ONMHAKOBBIX IEMEHTA.

8. CocTaBUTh IIPOTPaMMY, KOTOPast MIEPEHOCUT B KOHEL HEITYCTOTO
cnucka L ero nepBriil 2JIEMEHT.

9. CocraBuTh NporpaMMy, KOTOpas BCTABIAET B CITMCOK L 3a mep-
BEIM BXOXICHHEM 3JIeMeHTa E Bce 3/1EMEHTHI cniiicKa L, ecnn E Bxo-
IuT B L.

10. CocraBuUTE IporpaMMy, KOTOpas NepeBOpauYMBacT CHHCOK L,
T.€. H3MEHAET CChUIKM B 3TOM CIIUCKE TaK, YTOGRI €ro 3NeMeHTH OKa-
3ANHCE PACTIONIONXKEHHEIMH B OOPATHOM IOPSAKeE,

11. CocTaBUTh NpOTPaMMY, KOTOpPad B ciucke L U3 Kaxmoi Tpynms
NOApAA HAYIIHX OAWHAKOBRIX ANeMeHTOB OCTABIAET TONBKO OAHH.

12. CocTaBuTE POTPAMMY, KOTOpas GOpMHDPYET CIIMCOK L, BKIo-
YUB B HETO N0 OOHOMY pa3y NeMeHTH, KOTODRIE BXOHAT OTHOBpe-
MeHHO B 0o0a crmicka Ly u L,.

13. CocraBuTh IpoTpaMMy, Kotopas HOpMHUpYET CIIHcOK L, BKO-
YHB B HETO MO OAHOMY pa3y SNIEMEHTHI, KOTOPHIE BXOAT B CnMCOK L,
HO HE BXOEAT B cITicoK L,.

14. CocTaBUTE NIporpaMMy, KOTopas (POpMHpPYET CITHCOK L, BKITIO-
YHB B HETO MO OJHOMY pa3y 3ACMEHTH, KOTOpEe BXCHAT B OAMH H3
cnuckoB L, u L,, HO B TO Xe BpeMA He BXOAAT B ADYTOif.

15 Muoroynex

Px)=ax"+a,,x" "+ +ax+a

C TeNBIMH KO3 IULIMEHTAMH MOXHO NPEACTABUTE B BHIE CITHCKA, IIPH~
yeM eciin 4; = 0, TO COOTBETCTBYIOLLEE 3BEHO HE BKIIOYAETCA B CITUCOK.

Pl ln | a, I—) Hn-—-ll a,,._.l—->| ——)" 1 Ia. l——)"O !ao Ellll

Hipke noKasaHo NpeicTaBicHue MHOrowieHa S(x) = 52x%— 3x%+ x.

052§ 8 i3] 1] 1] muf

Onucartk Ha A36IKe [lackanp THII AaHHEBIX, COOTBETCTBYIOLUHH
TaKOMY IIPeACTaBICHUI0 MHOTOUIEHOB, H ONPEele/IUTh CleAYIOIIHE
NpoueaypH H DYHKIMH A PaboTH ¢ 3THMH CITACKAMH-MHOTO-
YNeHaMH:

15.1. JNormueckyio pYHKUMIO Ravno (P, Q) , MPOBEpAIOIYIO HA pa-
BEHCTBO MHOTOWIEHEI P H Q.

S| -
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15.2. ®yHKumo Znach (P, x), BEMYUCIAIOUIYIO 3HAYEHHE MHOTO-
yjieHa P B LENOYHCIEEHO) TOUKE X.

15.3. TIpouemypy Diff (P, Q), KOTOpaA CTPOMT MHOTOWIEH Q —
NMPOUIBOIHYIO MHOroUNeHa P,

15.4. ITpouenypy Slozh(P,Q,R), KOTOpasA CTPOUT MHOIOWIeH R —
CYMMY MHOTOWIEHOB Q 1 P,

15.5. IIpouenypy Print (P,v), KoTopasd NEYaTaeT MHOTOWIEH P
KaK MHOTOWIEH OT TIEPeMeHHOH, OMHOOYKBEeHHOE HMA KOTOpOH ARIA-
eTCs 3SHAYEeHHEM JIHTEPHOrO MapaMeTpa v, HallpuMep, sl YKa3aHHOTO
BHIIIE MHOTOUTEHE .S poleaypa Print (S, *y*) JAOMXHA Hame4yaraTh
52yT40-3yT8+y.

15.6. Ipouenypy Vvod (P) , KOTOpask CYUTEIBAET M3 BXOAHOTO (aii-
Ja Ge3ommbOUHYIo 3aimich MHOTOYNEHA (3a Heit — npoben) H GopMH-
PYeT COOTBETCTBYIOLIMIT CIIMCOK-MHOTO4YNIEH P.

15.7. llan MHorowreH P(x) crenenu #. Iomyuurs MHorowieH P(x).

15.8. lMan mHorowieR P(x) creneHd n. TlonyuwTe MHOrouicH
P(x+1)~ P(x). Kakopa cTeTieHE 3TOr0 MHOTOWIeHA?

16, CocTaBMTB MPOrpaMMy A1 YIIOPSUIOYEHHS B TIOpsAKe BO3pacTa-
HHA 37CMEHTOB ONHOHANPABICHHOTO CIRHCKA.

17. CocTaBuTE MPOrpaMMYy, 3aTIOMHSIOIYIO CTIMCOK MOC/eA0BaTE/b-
HOCTBIC CAYMAHHBIX pazmUYHBIX LUENLIX YHCES U CYMMHPYIOULYIO Te
€T0 3JIEMEHTH, KOTOPHE PacToNOXeHbl MEXTY MUHUMANBLHBIM U MaK-
CHMAaJILHBIM 3JIEMEHTOM (€C/Ii MHHHMANBHLI 3JIeMEHT TIpeIIIeCTBY-
€T MaKCHMAaIbHOMY).

18. laH criucok, comepXaluii ueasle uncna. ChopMupoBarth apy-
roit CrUCOK H3 3NEMEHTOB JAHKOTO, aGCONIOTHRIE BETHUMHBI KOTOPEIX
SABJISTIOTCA MPOCTHIMH YMCAaMH.

19. [laH cnHcOK, comepxXatunii HatypanbHEIe YUCIA. YIAINTE T6 €10
SIEMEHTAI, KOTOPHIC KpaTHE! 3aflaHHOMY 9qucay k.

20. Man criHcoK, /1eMEHTAMH KOTOPOTO SBJIAIOTCA BEKTODH

(Const NMax=200;
Type Vector=Array[l..NMax] Of Real;).

CdopMHpOBaTE CMIUCOK U3 JUIUH 3TUX BEKTOPOB.

21. DeMEeHTAMH CITHCKA SABSIOTCS C/IOBA — HMEHA CYLIeCTBHTE b
HEI¢, 3aTHCAHHBIE B HMEHUTSNBHOM TIAAexke (CTPOKH IMHHOH He 6o-
nee 15 cumBonos). CocTaBUTh NPOTPAMMY, KOTOpas MOBABIAET 3a KaX-
IBIM CJTOBOM BCE €r¢ MaAeXHbe GopMEL.

22, JlaH cnHCOoK, coAepXamUii mense uucaa. OnpemeTHTh KOMuye-
CTBO Pa3IMYHBIX IEMEHTOB 3TOTO CTIMCKA.

23, Jiaus! ynopsaoyeHHBIe CMCKU L, U L, BcTaBHTE 3/IeMEHTH CITHC-
xa L, B cucok L, He Hapylmas ero yrnopsaoueHHOCTH.

24. JlaH CTIMCOK, COepXallyii 3aMUch HEOTPHLIATENBHEX LIeTbIX
YUCEJ] B ABOMYHOM cUCTEMe CUUCIEHUA. 3aMEeHUTh KaXIHH 3Je-
MEHT CTHCKa Ha €TO 3allMCh B IUECTHAALATEPUTHOMN CHCTEME CUMC-
JCHKA,
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25. JlaH CITHCOK, comepXalmii oOBIKHOBeHHEIE ITpoOH BHAA g',
(P — uenoe, Q — HatypanbHOe). COCTABUTH IPOTPAMMY I CYMMH-
poBaHMA Moayne# sTHX aApoGeit. OTper npe.uc*ranmb B BHAe OOHKHO-
BeHHOH HecoKpaTHMOUN ApoGH.

26, [porpaMma IOIDKHA HaxXOXUTh cpeaHee apudMeryeckoe 3ne-
MEHTOB HEITYCTOrO OAHOHAITPARISHHOrO CITUCKA BeLUECTBEHHHX Yil-
CeJl, 3aMEHATE BCE BXOXACHUWA YMCHa X Ha YHCIO Y, MEHATH MeCTaMHU
MEPBEIH H MTOCTEIHMIL 3TeMeHTH, NPOBEPATE, YIIOPALOUCSHE] M YHC-
JIa B CIHCKE MO BO3PacTaHHIO.

27. IlaH criMcoK BeLLIeCTBEHHBIX yHces1. Harucars crenyiolye GyHKIGH:

a) TIPOBEPKH HAJIHYMSA B HEM JIBYX OJMHAKOBHX 3IEMEHTOR,

6) nepeHoca B HAYANO €ro NOCNEOHEre 3NEMEHTa;

B) MepeHOca B KOHEIl €ro MEpBOTO HNEMEHTa;

I') BCTAaBKH CITHCKA ¢aMOro B ¢e0A. BOTEA 34 NEPBHIM BXOXKACHHEM
yncia x.

28. Jlar cnucox cTpok. Hanucare cneayiomme MoarporpaMmel:

a) o0palleHHe CIHCKAa {(M3MEHHUTh CCBUTKM B CIIMCKE TakK, YTODEHI
3MEMEHTBI OKa3aJTUCh PACTIONOXKEHBI B IIPOTHBOTIONOXHOM MOPSIIKE);

6) m3 kaxnol rpyrmu MOAPSAE HAYIUX NEMEHTOB OCTaBHTD TONb-
KO ONI{H;

B) OCTABHTb B CTIMCKE TONLKO IEPBHIE BXOXICHUS ONMHAKOBBIX
ICMEHTOR.

29. Naupl gaBa cmicka Ly u L, nap semecrBeHHbx Yncen. Hamicath
NOANPOrpaMMEL, BO3BPALIAIOLINE HOBBIH CIMCOK L, BKMOoYalouHif B cels:

a) maphl cnucka L, meppas KOOpDIMHATA KOTOPBIX BCTPEYALTCR KaK
BTOpas KOOPAWHATA ¥ TMap cnucka Ly,

6) mapht (x, ) cmicka L;, BcTpeyamolmecs B BuIe (¥, x) B ciuicke Ly;

B) mapH (x, )), TAe x <y cnHcka L,.

30. JTann nBa crucka L H L, BelliecTBeHHBIX yncen. Hamucars nof-
MPOrpaMMbl, BO3BPAIlAlOILNe HOBBIH crucoK L, BKIIIOYAIOIHHA MO
OOHOMY pa3y 9HCIIA, KOTOPHE:

a) BXOIAT OMHOBPEMEHHO B 00a CITHCKA;

©) BXOOAT XOTd OH B OBUH U3 CITHCKOR;

B) BXOOAT B ONMH M3 CITUCKOB L; 1 L, HO B TO X¢ BpeMR HE BXOAAT
B ApPYTOH U3 HHUX;

T) BXOSAT B CIMHCOK L;, HO He BXOJAT B cMHCOK L,

31. Henoe IIHHHOE YHCIO NpeACTABASETCS CTPOKOH Hgp. Hamu-
CaThb NMporpaMMYy, YNIOPSAOYHBAIOLIYIO YHCAA MO HeYOBIBAHHIO.

32. JIaH cITHCOK CNIOB, CpPeAH KOTOPHIX eCcTh ycTHe. HanncaTs non-
TIPOTrpaMMYy, BRITIONHSIOLIYIO cACAYIOLIce AcHCTBHE:

a) MepeCTAHOBKY MEPBOTO H MOCHEAHETO HENYCTHX CNOB;

6) neyaTe TEKCTA H3 NEPBLIX OYKB HEMYCTHIX CIOB;

B) YRaneHMe W3 HEMMyCTHIX CNOB TNEPBHX GYKE;

I) Oonpele/ieHiHe KOMUYECTBA CIOB B HEIYCTOM CITUCKE, OTIMYHBLIX
OT MOCJICAHETO.
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6.16. 3azawm no Teme «I'pagmka»

HocTpouTs 4epTexa K CHEAVIOIIHM 3ala4aM.

1. B TpeyrojsHo#t TMpaMKEe MOCTPOHTD CEYCHHE, TTApaUIC/IEHOE
OCHOBaHHIO,

2. B TpeyroibHON nupaMiffie NOCTPOUTE CeYeHue, npoxo,uﬂmee ye-
pe3 6oxosoe pebpo H MEHAHY OCHOBRHMA.

3. B TpeyronsHoli nHpaMIie TIOCTPOKTE CEYCHHE, TIPOXONALICE depes
OOHY M3 CTOPOH OCHOBAHHA W CEPESAMHY MMPOTHBOTIONOXHOIO pebpa.

4. B TpeyroapHol mHpaMuIe MOCTPOHUTDL CEYCHHE, MIPOXOIALLCE Ye-
pes cpelHIOI TMHMIO GOKOBOH IrpaHi K NMPOTHBONONOXKHYK) BepIUMHY
OCHOBaHUH.

5. B TpeyroasHo! nmupaMuile NPOBECTH CEYEHME, npoxo,uﬂmee
ye¢pes CTOPOHY OCHOBAHHA H HaKJIOHeHHOC K OCHOBAHHIO ITOA YI-
oM 30°,

6. B mpaBmAbHON YeTHIPEXYroArHON MHpaMHAE NMPOBECTH Cede-
HHE, TIPOXOZAILEEe uepe3 AWAroHalb OCHOBAaHHA M BEPIIMAHY
TIHPaMHIH.

7. B npaBunpHON YeTHPEXYroNbHON MUpaMHIE TIPOBECTH Cede-
HHE, TIPOXOAAIIee Yepe3 THATOHAND OCHOBARHA H Cepenuny Goxo-
Boro pebpa.

8. B npaeuNpHOM YeTHpeXyroneHOH MUpaMHIe MPOBECTH CedeH e,
TIpOXOAANIEe Yepes ANATOHANS QCHOBAHMS U HAKJOHEHHOE K TOCKO-
CTH OCHOBAHHSA TIOA YoM 30°,

9. B npaBHNBHO YETHPEXYTONBHON NHpaMHAE MPOBECTH CEUSHHE,
TMApAINENBHOE CCHOBAHMIO U NpoXoaAlllee yepes cepelHEyY OH0KOBOID
pebpa.

10. B npaBRiIBHON YeTHIPEXYrOIBHOR NUPaMKAE SIPOBECTH CEYEHHE,
TIIPOXoIAlLce Yepe3 BepIIHHY MHPAMBAR! U MePTeHAKKYNADHOS ToC-
KOCTH OCHOBaHHI,

-11. B mpapsinbHOM YeTRIPEXYTIONBHON HMUpaMuae TIPOBECTH CeYeHHE,
MPOXOASIIEe Yepes OMHY U3 CTOPOH OCHOBAHUS M CepeaHHY BHICOTBHL

12. OcHOBaHUe YeTHIPEXYTrONBHON MUpaMHAL — poM6. BepiilHa
MAPaMHIK IPOSKTHPYETCA B UEHTP CHMMeTpHM poMba. Ilpopectu ce-
YeHHe, NPOXoJsIIee yepes BHCOTY OCHOBAHHS, ONYILIEHHYIO U3 TYNO-
TO ymia poMba, H GokoBoe pebpo, KOTOpOe NPOXONUT Yepes 1Y Xe
BEPIMKHY.

13. OcHoBaEHe MHPAMMIE — POMO. BepllinHa MApaMyIALL IIPOSKTH-
pYeTcA B BEPIIHHY OCTPOro yria pomba. IIposecTu ceueHue, MpoOXons-
lI¢e Yepe3 BePIiHHY MApAMHAL # BHCOTY POMOa, ONYIIEHHYIO N3 Ty-
TOTO Yria.

14. B NIpsSIMOYTONEHOM Tlapajiienenuiene NpopecTH JHATOHANBHOE
CeucHHE,

15. B mpAMOYTONEHOM NAapanieNeITHIIcAe MTPOBECTH CEMEHHNE, PO~
XOOfAllice Yepe3 CTOPOHY HHXHETO OCHOBAHHA H MPOTHBOHOIOXHYIO
CTOPOHY BEPXHETO OCHOBaHHS.
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16. B ripamMoit YeTHPEXYTONBHOI MIPH3Me IIPOBECTH CedcHHE, TIPO-
XoIsAuee Yepe3 JHATOHAAL HIKHETO OCHOBAHHSA M OOHY W3 BEPINHMH
BEPXHETO OCHOBAHUA,

{7. B npamMoii yeTEIPEXYTOABHOH l'lpHSMC MPOBECTH CeYeHHE, NPOo-
XoIsniee Yepe3 CTOPOHY HMXHero OCHOBaHMSA MOE yrimoM 30° K oc-
HOBAaHHMIO.

18. B npasdinHOil MeCcTHYTONBHON NPH3Me NIPOBECTH ceueHie, Npo-
XOAdAlee Yepe3 OOHY H3 CTOPOH HIDKHETO OCHOBAHHA M IIPOTHUBOIO-
JIOXHYIO €l CTOPOHY BEPXHETO OCHOBaHMA. - .

19. B npgamMoyrofsHOM NapauieNeunele MocTPONTE CeUYeHHE, NPO-
XoAsMllee Yepes OAHY H3 CTOPOH HIDKHEr0o OCHOBaHMA M OOHY U3 BEp-
LIKH BepXHEro.

20. B npsAMOYTOAEHOM NapawTeIeNHNe/e IOCTPOUTE CedeHNe, TIpo-
XOAALIEE Yepe3 OAHO U3 ero pefep M TOUKY NepecedeHns JuaroHaneh
NPOTHBONEXAIEH 3TOMY peGpy rpanu.

21. B npaBMABHOI WECTHYTOABHOH NMUPAMHIES ITOCTPOUTE CEICHHE,
TpOXOAALIee Yepe3 BePIIUHY H GONBIMYIO IMATCHANb OCHOBAHWA.

22. B npsMoM IINTMHEPE TOCTPOUTE OCEBOE CEYEHHE,

23. B npaBwmbHON mMEeCTHYrONBHON NPH3Me MTOCTPOHTE CEUYeHNE,
TIpoxoasllee uepes GOMBIUYIO ANAroOHaTh HIDKHETO OCHOBAHHA H OAHY
H3 CTOPOH BEPXHETO.

24. Waobpasntk Ha 3kpaHe DBM craexyowuii pHCYHROK:
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9 10)

T 12)
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14)

13)

18)

17)

20)

381



26)

25)

28)

27)
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36)

35)
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37 38)

39) 40)

25. IMocTpouTs rpaduku byHKI pasa. 6.2.2 u 6.4.

6.17. 3anaum no Teme «OOBEKTHO-OPHERTHPOBAHNOE
NpoTpaMMHPOBAHHC»

1. TIocTpoHTs CHCTEMY KNACCOB HAS ONHCAHHS MIIOCKIX TeOMETPH -
YyecKnX (PUTYp: Kpyra, KBaupaTa, [PIMOYTONbHHKA. [IpexycMorpers
METOABI JUIA CO3MAHNA OOBEKTOB, NEPEMEIMIECHHA Ha IUTOCKOCTH, M3-
MEHEHHS pasMepoOB H TOBOPOTA HA 3aJaHHLI yToOJL.

2. TloctpouTh ONMMCAaHHE Kiacca, COmepXainero MHdbopMmalmio o
TIONTOBOM aJipece opraHuzanuy. IIpemycMoTpeTs BOSMOXHOCTD Pa3ieib-
HOTO M3MEHEHHS COCTaBHBIX yacTeil agpeca, cO3IAHRNA H YHHYTOXS-
HHA 0GBEKTOB 3TOTO KJacca.

3. CocTaBHTDh OHMCAHHNE KAACCA I MPEICTABNCHHA KOMIUICKCHEIX
YyHCeN! ¢ BO3MOXKHOCTLIO 3aJaHMA BElIECTBEHHOH M MHHUMOoil yacyeli
KaK YHCAAMH THIIOB double, Tak M HeNbIMM YHciaMH. OGecneyntsb
BHTICMHEHHE ONCpali CHOXEeHNA, BHMHTIAHHSA M YMHOXCGHHS KOMTI-
JEKCHEBIX THCET,

4. CocTaBUTD ONIMCAHKE KNacca JUi paboTH ¢ HEMHbIMH CITHCKAMU
CTpoK (CTPOKH NPOM3BONBHON IHHH) ¢ ONEPAlMAMA BKITIOMEHNA B
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CMHCOK, YIANEHNS U3 CIIICKA 3eMEeHTa ¢ 3aJaHHKM 3HaY¢HNEM JaH-
HOTO, YAAIEHHA BCETO CMMCKA WIH KOHIIA CIIMCKA, HAYMHAad ¢ 3afaH-
HOTO 3JIeMEHTA,

5. CocTaBUThL ONMMCaHHE KITacca AN 0OBEKTOB-BEKTOPOB, 3a1aBac-
MHBIX KOODAMHATAMH KOHIIOB B TpeXMepHOM IpocTpaHcTBe. OGecne-
YHTEL OTICpPAOUH CJIOKEHHSA H BHYMTAHHA BEKTOPOB C MOJYMeHHEM
HOBOTO BeKTOpa (CYMMBI MAH PA3HOCTH), BHYHCIACHUA CKANAPHOTO
NPOM3BEACHHS ABYX BEKTOPOB, JUTHHEI BEKTOpa, KOCHHYCA YT/Ia MEX-
Y BEKTOpaMH.

6. CocTaBUTh ONMUCAHME KIAcca MPAMOYTOJBHUKOB O CTOPOHAMM,
NapanAeAbHEIMU OCAM KOOpPIHHAT. TIpeaycMoTpeTh BOSMOXHOCTE Me-
peMenIieHMs NPAMOYTOIEHMKOB Ha IJIOCKOCTH, H3MEHEHHS pa3MEpOoB,
TIOCTPOEHUA HAMMEHBIIETO MPSAMOYTONBHHMKA, COAEPXAIIEro ABa 3a-
JAaHHEIX TIPAMOYTOJIFHUKA, M NPAMOYTONEHHKA, SBITIOIIErocs obmei
YacThi0 (TEpeceIeHHEM) ABYX MPAMOYTONLHHKOR,

7. CocTaBUTh OIUCAHME KIIACCA A ONpeNeAeHAT OMHOMEPHBIX Mac-
CHBOB LENBIX 9YHcen (BeKTopoB). [IpemycMoTpeTh BOIMOXHOCTE 06pa-
IIEHAA K OTHENTLHOMY MIEMEHTY MAcCHMBa C KOHTpOJIEM BHIXOIa 3a
Tipelesibl MHICKCOB, BO3MOXHOCTh 3alaHHA IMPOHM3BOJBHHIX I'DaHHII
HHAEKCOB IIPM CO3ZaHHH OOBeKTa H BHITONHEHAA ONepallMil moaje-
MEHTHOTO CIIOXEHAT M BEIMHTAHNSA MAcCCHBOB ¢ OIHHAKOBEIMM IDaHH-
OAMH MHAEKCOB, YMHOXKEHHS M JeNeHHs BCeX ANeMeHTOB MaccHBa Ha
CKANAp, MevYaTH (BWBOAA HA 3KPaH) JIEMEHTOB MaccHBa IO MHAEK-
caM H BCEINO MacCHEa,

8. CocTaBUTh OIMHCAHHE KJacca ANs ompeleneHus OAHOMEPHBIX
MACCHBOB CTPOK (PHKCHpOBaHHOMN ITHHH. [IpeaycMoTpeTs BOIMOX-
HOCTH OOpallleHHS K OTHSNLHHM CTPOKAM MAcCHBa IO HHAEKCAM,
KOHTPONL BEIXOAA 3a NpefeNl MHAeKCOE, BHITONHCHHA ONepauni
MO3MEMEHTHOrO CLETUIeHUS ABYX MaccHBOB C 00pa3oBaHHEM HOBO-
ro MacCHBa, CAHAHMSA ABYX MACCHBOB ¢ HCKMIOYCHHEM HOBTOPAIO-
LIMXCA FICMEHTOP, NeYarh (BRIBOA Ha 3KpaH) 3IEMECHTOB MACCHBa
M BCero MaccHea.

9. CocTaBHThb OMUCAHME XJIACCA MHOTOUNCHOB OT OOHOH NMEpEMEH-
Hoil, 3amaPaeMEIX CTEMEHbIO MHOTOWIEHA H MACCHBOM Ko>(hdHIIHCH-
ToB. HpeaycMOTpeTh MeTOABI ANA BHYKNCACHHA 3HAYCHAA MHOTOYICHA
JUI 3aIaHHOTO apryMeHTa, OfepallHi COXeHHs, BRIMHTAHHA M YM-
HOXeHHA MHOTOWIEHOB C MOMYYEHHEM HOBOYO 00BeKTa~-MHOIOWICHA,
nmeyarh (BBIBOJA Ha 9KpaH) ONUCAHHSA MHOTOWICHA.

10, CocraBuTe OoNHCaHME KIAacca OXHOMEPHBIX MacCHBOB CTPOK,
KadIas CTPOKa KOTOPHIX 3aJaeTcsl [IMHOM M yKa3aTeJIeEM Ha BhuIe/eH-
HYIO T Hee NMaMTh. HpemycMoTpeTh BO3MOXHOCTE 00palleHUd K OT-
JeJbHBIM CTPOKaM MacCHBA MO0 HHACKCaM, KOHTPOAbL BHIXOJA 33 TIpe-
JeJbl HHAEKCOB, BHTIONIHEHHS ONEpAlMii MO3JIEMEHTHORO CLIETUIEHHA
JBYX MaccUBOB ¢ 0Dpa3oBaHHEM HOBOTO MaccHBA, CIHAHMSA IBYX Mac-
CMBOB ¢ MCKITIOYeHHEM TIOBTOPSIOINXCS 3/IEMEHTOB, NEYATh (BHBOL
Ha 3KpaH) JEMEHTOB MACCHBA H BCETO MAcCHBA.
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11. CocTaBuTh onMcaHue oGBEKTHOTO TUMA TMatr, ofecrieynBalo-
UIere pasMellIcHHe MaTPHIILI IIPOU3BOABHOTO pasMepa ¢ BOZMOXHOC-
THIO M3MEHEHHNS YMCNA CTPOK M CTONGLIOB, BWBOAR HA KpaH IOAMaT-
pHILLI 11060TO pasMepa U Beell MaTpPHILIbL.

12. TTpocTrie N HepapXHIeCKHe MEHIO,

a) CHpOeKTHPOBATh NMPOCTOE MEHIO B OMHOM CTPOKe 3KpaHa. MeHIo
obecrieyuBaeT Mepebop MyHXTOB B Pe3yAbTaTe HAXATUA Ha KIABHINY
Ilpoben, moapossieT 3abUKCUPOBATh BHIOD HAXATHEM Ha KIABHUUITY
Enter Win 0TKa3aTeCst OT BHIGOpa HaxaTHeM Ha xnapuury Ese. TTocne
BbIGOpa OTHOTO M3 TIYHKTOB B TPOrpaMMY BO3BpatiacTCA KaKoe-TO
3HayeHUe, CBA3aHHOE ¢ BHIOpaHHbIM TYHKTOM, HanpuMep cumeod. Ilpu
0TKa3e OT BHOOpPa B MporpaMMy Bo3BpalacTca #27.

Tlepen HavyanmoM paGoTEI MEHIO eMy Hallo TepeaTh Ha3BaHUs IyH-
KTOB H BO3BpaliacMEIe CUMBOJB (HMH MOTYT GBITE NepBHie GYKBH ITyH-
KTOB MJIH KaKHE-TO CNEHANBHEE CHMBOAH). Bce 3T0 MOXHO CE/aTh
B OopMe CTPOKHM BHIA

«IlepBoe Bropoe Tpetbe» .

MM

«IlepBoe (a) Bropoe (b) Tpetre (c)» (3Meck 32 Ha3BAHMEM IIVHKTA
cAeoyeT B ckoGKax BO3BpallacMEIl CHMBON).

CocTosiHHe MEHIO XapaKTepH3YeTCA KOOPAWHATAMM MEHIO Ha 9Kpa~
HE, HOMEPOM OTMEYEHHOTO IYHKTa, OOLMM KOMHYECTBOM MYHKTOB,
nepevHeM Ha3BaHHH IMyHXTOB H BO3BpalLa¢éMEIX CHMBOJOB {BO BTOPOM
BapHaHTE TIPSACTABICHHA),

MeroxaMi 0OBEKTA ABNAIOTCH:

Init — 3alONHAET TOJIe HA3BAHWIA MYHKTOB, MOACYMTHBACT KO-
JNHYECTRO MYHKTORB, AeNaeT BHIOPAHHHIM IepBhI MyHKT;,

Select — TO3BOMAET BHIOPATE MYHKT MEHIO M BOIBpALLIAET CHMBON
BEIOp2HHOTO TYHKTA, NIPH OTKa3e OT BIOOpa Bo3BpallaeT #27;

Draw — DHCYET MEHIO, BHIICHsAA BHIOpAHHEIN MYHKT LIBETOM;

LeftBoard — BO3BpAlLAeT HAYAIO HA3BAHHA JAHHOTO MYHKTA;

Len — BO3BpaulaeT AIHHY Ha3BaHMUA MYHKTA;

WhatSel — BO3BPANAET CHMBOJ BEIGPAHHOTO MYHKTA.

6) Cospars HOBHI 00BEXT TNeatMenu, HacHeHyIoOuMi TMenu, KO-
TODHIA, B OTINYHE OT CBOCTO NPEAKA, OVIST BOCCTAHABNMUBATE BHM 2Kpa-
Ha. J{Ts 3Tor0 HYXHO JOGAaBHTE HOBOE MO Store, TAC GYIET XPaHUTECA
NpeXHUM 5KpaH BO BpeMs ACHCTBMA MEHIO, HEPSKPHTE METOR Init M
JobaBuTh METOA Done, KOTOPRIH BOCCTAHABMHBACT COCTOAHUE SKpaHa,

B) Co3pars MeHIO, KOTOpoe n306paxaeT cebsa B ¢opme cTORGLA.
Rs 370TO pallMOHANBPHO BOCIIORE30BATECA BUPTYANTEHBIMH METOAAMH.
JocTaToOYHO HIMEHHTE MeTOA Draw o0BeKTa TNeatManu H OOBABUTH
OAHOMMEHHHE METOAL BUPTYANTBHBIMM,

r) PasMecTuTh 06b€KTH B AMHAMMYECKON MAMATH, AL 3TOTO JOC-
TATOYHO OMHCATh YKA3ATENIH Ha HHX,

) TlocTpouTh CIOXHOE HepapXMUecKoe MeHm: npoben GymeTr or-
KPHIBaTh TJIABHOE MEHIO, MOCHCAOBATENbHOC HAKATHE HA KIABHIEN
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Enter u Ilpoben Gyjer paspopadymBaTh MONCBEYEHHRIN ITYHKT B MOJI-
MEHIO WJIH, eCAM TIYHKT HAXONUTCA HA HIKHEM YPOBHe, KIaBHIILA
Enter 6yzner copaumBath noaMeHio. Haxarue na knapunry Esc 3akaH-
YHBaeT paboTy MPOTPaMMEL

¢) ITocTpouTh HepapXxudecKoe MeHIO: ITpoGen 6YACT OTKPRIBATL I/1AB-
HOE€ MEHI0, HaxaTHe Ha KnasHury Enter GyaeT pa3spopadnBaTth MOACEE-
YEeHHBIN TYHKT B MEHIO WIH, eCIIH MTYHKT HaXOIUTCS HA CAMOM HIDKHEM
YpoBHe, KnaBmua Enter cBopaynpaeT noaMeHio. Haxartie Ha Kiapumy
Esc 3akarunBaeT pabory nporpaMmel. HIkHHIT YpOBeHE — BEPTHKANE-
HEIA,

13. CocTaBuTh MporpaMMy, paGoTarunyio co CBA3aHHEIMH CITHCKA-
Mu. M1 GyaeM paccMaTpUBaTE CBA3AHHBIN CITHCOK KaK 00BEKT, colep-
XaNHii CBA3AHHBIN CITHCOK JAHHBIX M onepantit (MeTOAOR), KOTOpEIE
BEI MOX€ETe ¢ HUMH BBITIONHATE. CBA3aHHHI CITHCOK JJAHHEX COCTOHT
M3 yKasaTejicii Ha Hauano («roJIoBY») H KOHEL {«XBOCT») CBA3AHHOTO
CIMCKA (B HAlllEM TIPUMEPE M3-3a €0 TMOKOCTH HCIIONb3yeTcd IBY-
HaIpaBISHHBIA CBA3AHHBINA CMCOK)., Kaxabiit 37eMEHT CBA3AHHOTO
CIIHCKA NpeCTaBndeT cofoit pearM3almio OTACAbHOrO 06beKTa. Bos-
MOXHOCTH, HeOOXOIMMEIE FAS MCIIOIbIOBAHMA CBA3aHHOTO CITNCKa,
TIPEAOCTARAIOT CACAYIOIIME OllepaliMi: -

® CO3MAHUE CBA3AHHOTO CITMCKA {BBIACTEHUE HIA HETO MaMATH);

¢ YHHUTOXCHME CBSI3aHHOTC CIIMCKA {(OCBOOOXACHHE HMCIOJIb3ye-
MO naMaTH);

& HHHLIMATH3AIMA CBA3aHHOTO CITHCKA;

& JeHHHUHATH3aLHNA CBA3aHHOTO CITHCKA,

* BCTAaPKa 3JIEMEHTa B cepeAMHY CIIHCKA Tieped CYILIECTBYIOIIHM
IIEMEHTOM,

¢ NIpHCOESAMHEHHE IEMEHTA K KOHIY CBA3aHHOTO CITHCKA]

¢ YIaJIleHHE IEMEHTa M3 CBA3AHHOTO CITHCKA;

¢ BO3BpalicHME ITEPBOTO ITEMEHTA CBA3AHHOIO CITHCKA;

¢ BO3BpalicHHUE ITOCJACEHETO IMEMEHTA CBA3AHHOTO CIIHCKA.

HeoGxoaMMo MMETh B BHOY, YTO CO3JaHN¢ H HHMIMAaAN3aINA, a
TaKKe YHMYTOXCHHE M JCHHHLHAMN3ALNA METOTOB — 3TO HE CHHO-
HHUMEL TIpH CO3TAHMHM H YHHNTOXEHMHM MeTOAH create M destroy
BHIEIIIOT H OCBOGOXAAIOT TaMSITh I 00LeKTa (CBA3ZaHHOTO CITHC-
Xa), a METOALl HHHUILHAU3AIMH H JeHHALMANHAAUHH initialize H
deinitialize TONBKO HHHUHATMIHDYIOT H JEHHHIHATH3UPYIOT pa-
Hee BBIISJICHHEIE SK3EMIUIAPH 00BeKTa. BR MOXKETE BUACTE, KaK o0BeKT
CBA3AHHOTO CTMCKA HACNenyeTcsa 0OheKTAMH CTEKa JUTH O4YepenH, ITo-
CKONBKY O4YEPEAb H CTEX MOXKHO PealM30BaTh KaK CBA3aHHHI CITHCOK
€ OrpaHIdeHHBIM YUCITOM onepaumii. Hampumep, MOXHO peanm3oBaTh
ouepeb B BHAC CBA3AHHOTO CITHCKA, B KOTOPOM 3NMEMEHTLI MOTYT JI0-
GaBNATECA K KOHIY M M3BJIEKATECA W3 Havana. Eciu B TaxuMm oGpa-
30M peanM3yere o4YepeAb, TO HYXKHO 3aNpeTUTh HacaeoyeMhle MeTOAR
CBA3AHHOTO CIIHCKa, KOTOpHE WA OuepeiaM HEIONYCTHMBI (HANpH-
Mep, BCTABKY B CEPelIMHY CIIMCKa).

387



14. OnpememuTh 0GBEKT TFish — aKBApHYMEAA peiOka. PHOKa mMeeT
KOODAWHATH, CKOPOCTB, pA3Mep, LIBET, HAMPAaRIEeHHe ABMKEHNA, Me-
ToAaMH OOBEKTA ABNAIOTCH:

e Init — YCTaHaABITHBAeT 3HATCHHAA MoNeil 06BEKTa H PHCYET PHIOY
Ha 3KpaHe¢ METONOM Draw.

¢ Draw — PHCYET pHOY B BIIE YTOJKA C OCTPHEM B TOYKE Coord ¥
HaNpapIeHHOYO OCTPHEM IO XOAY JBIDKEHHS PHOLI.

* Look — NpOBEPAET HECKOIBKO TOYEK Ha IMHHUHE ABIDKEEMA PHOLL.
Ecnn xoTs OZHA H3 RAX OTIMNASTCA 10 UBETY OT BOADBI, BO3BPAILAIOTCA
ee LIBET H PacCTOSAHHE A0 PHIGHL.

¢ Run — mepeMellacT poify B TEKYIIEM HanpaBieHHH Ha paccTo~
SHHE, 3aBHCALICE OT TeKyIlel cxopocTd pHOLL, HHorma cmyuaitHeIM
oOpa3oM MeHsieT HanpaBleHHe OBKXeHMA priOpl. Ecnu peiba BHIMT
TIpenATCTBUE, HAMpABICHN)E ABIDKEHHS MEHAETCS, MOK2 NPENATCTBHE
He MCYE3HET U3 MO 3PEHNS PRIGH.

15. Onpenennts 00BeKT TAquarium, KOTOPHIH ABIACTCA MECTOM
obirranmns pud (cM. 33maqy 14 ganHOoro pasgena). On npeacrapider co-
Boit oOmacTh 3KpaHa, HAMONMHeHHYIO Bogol, PHIOL XHBYT B aKBapHy-
Me, TIOSTOMY 3K3eMINAPH O0BeKTa TFish HOKHBI OHTH MOJIAMH
ofBeKTa TAquarium,

Merongr:

¢ Init — BKmMOYaer rpahuueckuli pexum, 3alONHACT AKBAPUYM
BOJOH, XAMHAMH U pHIOaMH.

¢ Run -— OpraHH3yeT G6eCKOHEUHLI IIHKI, B KOTOPOM BRINOJTHAET-
cfl METON Run BCeX o0MTaTeNel axBapHymMa.

¢ Done — BRIKTIOUaeT rpabuyeckuil pexxum,

16. Onpegenuts nBa 0GBeKTa TPike M TKarp, KOTODEE HACKCAYIOT
06BeKT T£ish (CM. 3agady 14). Oba oHHN OT/BIYAIOTCH OT TFish TeM, UTO
TIO-pa3HOMY M300paxaloT cehsl Ha sKpaHe: TPike — B BHAE 3¢JcHOM
CTpenKM, a TKarp — B BHIE KPacHOIO TPEYTONLHHKA. Bocnonbsyitrech
BHPTYANLHBIME MeTonaMi. i 3Toro BepHKTECE K ONPEACIEHHIO TFish
M OTKOPPEXTHPYMHTE €70, CIENaB Draw ITYCTHIM H BUPTYATILHBIM,

17. OGbeaMHUTE KAapIIOB M LYK (CM. 331ayy 16) B ape ctau. Cras —
3TO CBA3AHHLIN CIACOK PHIG B IMHAMIYECKOI maMaTH. [ CBA3HK Zo-
GaBbTe B 0ObEKTH TPike M TKarp MoJie Next — yKa3sarelp Ha clneay-
0uyIo peby B crac. Caenaitre AKBApHYM BAANC/BLICM HE OTHSALHEX
puIG, a ABYX cTall ¥ MO3BONLTE MOMB3IOBATENIO IOMONHAT CTaK, BROIA
paib ¢ KTaBHATYpHL.

18. IoaponuTs wykaM (cM. 3anavy 16) MposBHTEL cBOI AypHOH Xa-
paxTep M MoeAaTh KapioB, KaK TOJNLKO OHU MX YBMIAT. 3A¢Ch BOSHUK-
HeT mpoGneMa — YCTAHOBMTb, KAKOr0 MMEHHO Kapra BMAHWT lyKa.
OHa pelraeTca NMyTeM NpocMOTpa BCEil cTan KapnoB M MOMCKA TOTO,
Y KOOPIHHATH OJIM3KK K KOOPXHHATAM JaHHO miyku. HalineHHrIi
Kapr yAANAeTca N3 cTam.

19. Cocrasnrh niporpaMmy i WrpH B imamxH. Iamka Kaxzoro
HOBOTO LIBETa BLICTYHAeT B KAYECTBE OTACABHOTO O0BEKTa, XapaKTepu-
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CTHKW LUAIIKA — IIBeT U MTO3HIMA Ha A0ocKe. MeToap! — mepeMelleHHe.
He 3aGynpTe o Takux o6BeKTaX, KaK «daMKH».

20. CocTapuTs MporpaMMYy I HTPH B AOMHHO. B xauecTee obneKkTOB
BHICTYTIAIOT KOCTH IOMHHO. MeTonbl — crocoOs! BEICTARICHUS TOH HIH
HHOH KOCTH.

21. CocTaBHTE NPOTPaMMY TS MTPH B IIAXMaTH. Kaknasa vHMKanb-
Hasf axMaTHas (HUrypa BEICTYTIACT B Ka4ueCTBE OTIEJIBHOTO OOBEKTA.
OHa xapaxkrtepusyeTcsl LIBETOM, IMONIOXEHHUEM Ha JOCKe, CIIocoGOM
geegemcmeﬂns. IpeaycMOTpeTh BO3MOXHOCTD TIPEBPaIIEHHA MEIIKH B

39,
22—25. 3agaumn 18—21 B rpadhMMecKOM peXnme.
26—35. 3apauu ] —X u3 pasgena «3agaqy no teme “Momynu”»,

6.18. Boabime MpoeKTHLIC 3AXAHNS

1. Bomamit octpon (Ban Taccen J. Ctine, paspaGotka, 3¢QeKTHE-
HOCTB, OTJIAAKa U UCNMBITaHKe NporpaMM. — M.: Mup, 1981)

Bonuuit octpop pasmepoM 20x20 3aceneH DTHKHMH KPOJIMKAaMH,
BOIKAMH U BomIHLIAMH, IMeeTcd o HeCKONBKY NpeNCTABHTENEH Kax-
Joto Buga. KpoawKu HOBONLHO TAYIILI: B KAKABIH MOMEHT BPEMEHH
OHM ¢ OJHHAKOBOI BepOSTHOCTEIO 1/9 NepeABHTAIOTCA B OIHH W3 BOCh-
MH COCEOHHMX KBANpPATOB (332 MCKNIOUEHHEM YYACTKOB, OrpaHHYeHHEIX
Geperopoil THHHeH) UM NPOCTO CHAAT HeMOmBHXHO, Kaxapit xpo-
JIHK ¢ BepoATHOCTEIO 0,2 mpeBpamaeTca B ABYX Kpojukob. Kaxmas
BOJIYMLIA TIEpeABUraeTca cAydaliHRM o6pa3oM, MoKa B OHOM M3 CO-
CEMHHX BOCHMH KBAaJpaTOB HE OKAKETCA KPONK, 33 KOTOPHIM OHAa
oxotHres. Eciiv BOMYMIA M KPOJIMK OKA3HBAIOTCA B OAHOM KBaJpaTe,
BO/NHLA CBEAACT KPOJIMKA H MOMYYaeT OAHO OMKo. B MpoTHBHOM Chy-
yae oHa Tepaer 0,1 ouka. Boaxki H BOSYHNIH € HY/IGBEIM KOJAMMECTBOM
OYKOB YMHPAIOT.

B HayanbHBI MOMEHT BPEMCHM BCE BOJKH M BONVMILI HMeloT 1
OYKO. BoJIK BemeT ceda MOAOOHO BOUHUIE A0 TeX ITOp, TIOKA B COCE-
HHX KBajipaTax He HCUE3HYT BCe KPONWKY; TOLIA, €C/IH BOMYHIIA HAXO-
JHTCA B OAHOM K3 BOCEMH OJINATEKALLNX KBAPATOB, BOJIK TOHATCA 34
Hell. Ecnw BoJIK M BOMMIIA OKAXYTCA B OJHOM KBaApaTe M TaM HET
KpOJIMKA, KOTOPOTO HYXHO CHECTh, OHH NPOUIBOAAT MMOTOMCTBO CIIY-
yaifHOTO MmoJa.

3anporpaMMHpPOBATE MPSINOAATacMYI0 SKONOTHYCCKYI0 MOIEIDL H
TIOHA0MIOAATE 32 N3MEHCHHNEM MOMYAALMN B TeueHHe HEKOTOPOTC Me-
pHOAA BPEMEHH.

2. 3agaqa o6 indexunn cTpurymero mmuasa (Ban Taccen 1. Crins,
pa3paboTka, 3(peKTHBHOCTE, OTJIaKa U MCIEITAHHE TIPOTPaMM. —
M.: Mup, 1981)

TpoMonemiporaTh Mpollecc paclipocTpaHeHuA HHGEKLIMK — CTpH-
TYLETO JIMIIAA TI0 YYAacTKy KOXH pasMepoOM nxn (n — HEYETHOL)
KieroK. Ilpemnonaraercs, ITo HCXOOMHON 3apakKeHHOH KIIETKOH KOXH
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SABAAETCA BEHTPaNbHaA, B KaXakbiit HHTEpBaN BpEMEHM TOpAXeHHAS
nHbeKIMel KAETKa MOXET ¢ BepoaTHocTEe 0,5 3apasuTs miobyio H3
COCETHHUX 340pOBBIX KieTOK. [10 npolecTBUM 1IeCTH eAMHUL, BpeMe-
HM 3apaX€HHad KJIETKA CTAHOBUTCA HEBOCIIPHMMYMBOM K MHGMEXIINH,
BOSHHMKILHH UMMYHHMTET JeHCTBYET B TeYeHUE MOCHEAYIOLINX YETH-
PeX €ZMHHL BpEMEHH, a 3aTeM KJISTKA OKasbIBaeTcsd 3XopoBoit. B xoae
MOOCJINPOBAaHHA OMHUCAHHOTO IIPOLIECca BHIABATh TEKYILIEe COCTOS-
HHE MOIEINPYEMOTO Y9acTKa KOXH B KaXIOM HHTEpBaJIc BPSMCHH,
OTMeYas 3apaXXCHHEIS, HEBOCTTPHUMYNEBLIEC K HHGMEKIMH N 350POBHIC
KJICTKH.

3. IlocTpoenne ¢ NoMONBI0 THPKYNA N JHHEHKH

COCTaBHTE IPOrpaMMy, ARTOMATH3NPYICLIYIO MPOLIECC TIOCTPOCHHS
$UTYp Ha IUTOCKOCTH ¢ NMOMOLIBIO HPKYNd H muHeliku, [Iporpamma
JOMXHA YMETh BHIIOIHATE CEAYIOLHe KOMAHAR!:

* OTMETHTH NPOH3BOJIBHYIO TOUKY H O003HAYHTE ¢¢;

¢ TIOCTPOHTE NPAMYIO, NPOXOIALIYIO Yepe3 ABe TOYKM;

& MTOCTPONTE MPOH3BOIBHYIO NIPAMYIO,

& TIOCTPONTE OKPYXKHOCTD ¢ 3allaHHEM LIEATPOM JaHRHOIO pafHyca;

® TIOCTPONTE M 0003HATNTE TOUKY MepecevMeHHA OBYX JTUHHIL,

IporpaMma FODKHE cogepXaTh 10 — 15 cTaHmapTHBIX 33137 Ha 10~
CTPOSHHE WIKOWIBHOTO Kypca TeOMETPHH, NPeliaraTh UX IV PEIICHHA
H KOHTPONMHPOBATH NPOLECS TOCTPOSHHA H MONMYYCHHOE PeII¢HHE,

4. «Mopckoii doii»

CocTaBuUTh NporpaMMy U MIPHI B MOPCKOIA 60t KTpoKa ¢ KOMITb-
1orepoM. IIporpaMMa AOKHA NTO3BOJATH PACCTABIATh KOPaGiiu Ha fone
10x 10, XOHTpOMHPOBATh MPaBMALHOCTD MX pacCTAHOBKH, AaBaTh IIPO-
THBHHKAM BO3MOXHOCTE NOOUEPEIHO ASNAaTh XOAE H BHAABATE COOT-
BETCTBYIOIIKE KRQOpPMaIIHOHHEE coobmeHnAa. Korjia B KayecTse oA~
HOI0 H3 HIPOKOB BEICTYITA¢T KOMIBIOTEP, NPOrpaMMa J0JIKHA aHAIH -
3HpPOBATh HpPEXHAVINME XOAM W CICAYIOIIMA IejaTh Ha OCHOBE
nponeneﬂﬂoro AHAH3A,

5. OGyuanIIe-KOHTPOJIHPYIOIIAA MPOIPAMMA «Cnomenue H BLIIHTA-
HHE OTPHUATENBHBIX JHCEN»

CocTapHTh NporpaMMy, oOY4aICIIyI0 yJalBXca 6 Kiacca coxe-
HHIO H BEITHTAHHIO OTPHIATEBHEIX YHucea (CM. yueGHBK «MateMaTh-
Ka 6» Hypka min BuneHxKHa), a TaxKe Npeanaraiollylo CEpHIo 3aaa-
HUH pa3snHIHOH CIOXHOCTH IS 3aKPEIUICHHS HABLIKOB AcHcTBHUH Hal
TaKMMH YHCIaMH.

6. «Matemaruxo» (Hraxpauckas urpa) (B. A. Kopnemckuit, Marte-
MaTHyecKas cMekanka. — CII6.: Maxyckpurnr, 1994)

HiMeetrca Habop M3 52 KapTOYeK, Ha KOTOPBIX 3alIMCAHEI YHCIa
or 1 mo 13, npHueM KapTOUKH ¢ KaXABIM H3 3THX YMCEN BCTpeva-
10TCA YeTHpexXan. PazpaboTaTk MporpaMMy, KOTOpad MO3BOAAeT KM~
THPOBATH MTPY 9¢JIOBEKa ¢ KoMIObIoTepoM. FiMeeTca KBaapaTHOE 1ojic
¢ 25 knaerxamn, [IporpaMMa cnyqafiHBIM 06pa3oM U3BJIEKAET KaKyIo-
nubo U3 UMEIOIIUXCS KapTOYSK U BBIZAET 3aMMCAHHOEe Ha Hell yuc-
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no. Kaxarrit Urpok 3aHoCHT 910 YKC-
7o B OUHY W3 KieTox KBagpata. Tak { 1| 1|7 | 1| 7 | 80
POAOMXAeTC O TeX TOp, MOKa He
GyRyT 3amoJNHeHH Bce Kiuetkn kpap- | 2 |10 2 | 13| 2 | (40)
para (puc. 53). .

Mo oxoHuaHwn wrp 3amonme- | 9 (12| 13] 6 | 7 | (10)
HMe COOTBETCTBYIOIMETO KBajpara
OLeHMBaeTca onpexeeHHsM komu- | 3 | 3 | 3 | 11| 3 |(160)
YecTBOM O4KOB. Llens Hrper — pas-
MeCTHTB YMCIa B KNeTkax Tak, yro- | 4 | 12| 4 [ 1312 20)

61t HabpaTts HauGobllce KOMHYECTBO
OYKOB B COOTBETCTBHN ¢ NaHHOM Ta6-  (20) {(50) (10) (10) (10} (160)

HueH: _ Pue. 55
KoMGunaimu Yncex B ngﬂ mggam
3a 2 OAMHAKOBHIX YMCA 10 o4KOB 20 oukoB
3a 2 napH OAMHAKOBBIX HUCEN 20 oukoB 30 oukoB
3a 3 OAMHAKOBbIX YHACAR 40 oukoB 50 ouxoe
3a 3 oAHHAKOBHIX HMC/IA M JBA APYrHX 80 oukor 90 oukoB
ONMHAKOBBIX YHCAA -
3a 4 OIMHAKOPHIX YHCHA 160 oukoB 170 ouxos
3a 5 nocaemoBaTENBHBIX YUCEA, HO Heoba3a- 50 ouxkoB 60 ouxop

TEJIbHO NO MOPAAKY pacTiONOXEHHBIX

3a Tpu pa3a no | ¥ ABa pa3a no 13 100 ouxos 110 ouxkor

3a uncna 1, 13, 12, 11 u 10, Ho Heobsza~ 150 ouxos 160 ouxor
TEABHO [0 NOPANKY PACTIGNONESHHBIX

3a 4 eaMHHUN - 200 ouxoB 210 oukoB

Pazpaborars i KOMIIBKITEPa OMITHMANBHYIO CTPATETHIO 3ATI0NIHE-
HHA KBaJIpara.

7. 3anoHenne rovosuix GopM ¢ noMombio HHGoOpMamuK H3 Da3nt
JAHHBIX

HMmeerca 6a3a JaHHBIX, COmepXalias CBeleHIA O HEKOTOpOl Ipym-
ne mone#t (Kaxmas 3anucek coaepxur o 10 moneit). CocTaBHTE Npo-
TpamMMy, XKOTopas, HCIOAB3YA CBeICHHS M3 6a3nl JaHHBIX, TIO3BONAET
3anOJHATE HeKorTopule ROKYMSHTH (CTAMIAPTHHIC [MCEMA, NPHINA-
IIeHWUSA, BU3HTKH, OTICTH U T, K.}, BIHCEIBaA 3TH CBEeHUA B HYKHEIe

MeCTa B YKA3aHHEIX HOKYMeHTaX B COOTBETCTBYIOILMX najexax, iAu- |

LaX, BpEMeHax W T.1.
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8. Kaproannie nrpsl

CoCTaBUTE MPOrpaMMy, KOTOpast pa3aacT HIpaibHble KAPTH 3a0aK-
HOMY KOJIMYECTBY NTPOKOB (OIHUM W3 UIPOKOB ABIACTCA YENTOBEK, 34
OCTaNbHBIX UrPaeT KOMIBIOTEDP) M MOACAUPYET HIPY B «Aypakas. KoMm-
MLIOTepHAA MPOrpaMMa MrpaeT CiTy4aifHEIM 00pa3zoM, Ge3 aHanm3a yxe
BHIIEKIINX KapT. KOANYECTBO HTPOKOB HE MPEBEIIIACT MIECTH.

9. «KpecTakH-8OMREH»

CoCTaBUTP NPOTPAMMY, NMO3BONAIOUYI0 MTpaTh Ha GECKOHEYHOM
NONE B <KPECTHKM-HOMHKH»:

a) UIPOKY ¢ KOMIMEBIOTEPOM;

©) ABYM HTDOKaM.

Ecnu B KagecTBS UrpOKA BHICTYMAST KOMITHIOTED, NMPOTpPaMMa Keja-
€T NepBHi X0k, Jenast o9epeaHOH X0, TIPOrpaMMa aHAMH3NPYET CUTY-
ALMIG, PACCUYHTHIBAA BOIMOXHEE XOAB! IIPOTMBHHKA Brieped Ha 1—2
XOHa, ¥ B PE3yNbTaTe NMPOBCACHHOIO AHANM3a MOCTYMACT ONTHMATb-
HBIM 00pa3oM,

10. «BLIKR H KOPOBLI>

CocraBUTE IPOTPaMMY, TMIO3BOMAIONIYIO UIPaTh B «BEIKH M KOPOBEI»:

a) HrpOKY ¢ KOMITBIOTEPOM;

6) ABYM HMTpOKaM.

Kaxabift 13 MpOTHBHHUKOB 3aRYMBIBAcT YETRIPEX3HATHOS UHCIIO, BCe
UHQPH KOTOPOTO pamHyHbl (epBasg UHdpa YMcaa OTINYHA OT HyAA).
HeoGxoanMo pa3ragats 3a0yMaHHOE YHCAQ. BRIMTPEIBAET TOT, KTO OT-
ragaeT neperif. IIpOTHBHIKH 1O 0YepeaH HA3BIBAIOT APYT APYTY YHCAA
H cO0BIIAI0T 0 KOIHYECTBE «GBIKOB» M <KOPOB» B HA3BAHHOM UHCHE
(«OHIK» — UM dpa eCTE B 3a1MCH 3a0yMaHHOTO YHUCAa U CTOWUT B TOH Xe
MO3ULIMM, YTO H B 3aByMaHHOM TMCJIeE; «KOpoBa» — LIM(pa €cThb B
3aMHCH 3alyMaHHOTO YHCTIa, HO HE CTOHT B TOR Xe TIO3HIIMH, YTO H B
33IYMaHHOM 4YHMCE).

HanmpuMep, ecnu 3ayMaHO IHCIO 3275 M Ha3BaHO yMcno 1234,
TMOJYy9a¢M B Ha3BaHHOM THCAE ONHOTO <OBIKa» M OHY «KOpORY», Oge-
BHAHO, 9T0 TUCIIO OTTASAHO B TOM CHydae, eciiH UMeeM 4 «0BIKa».

11. <Unciosbie rONOBONOMER»

CoCTaBHTDb IPOrpaMMYy, KOTOpasT:

1) mpeanaracT MTPOKY YHCIOBEEE IOMTOBOAOMKH THIIA OIAH + omm=
= MHOT'O 13 HexoToporo Habopa Takux roiosoaoMok (mo 30);

2} MO3BOJISIET PENINTL TONOBOJIOMKY,

3) KOHTPOMHpYET NMPABUALHOCTE PEHICHHS.

12. «I'paduxns

CocTaBHTE MTPOrpaMMY, KOTOPAA TIPEANIATaeT MOb30BATEID HEKO-
TOpHI CHCOK PyHKUHH A1 nocTpoeHN tpadhHKOB (HampHMep, y =
=ax?+ bx+ ¢, y=asin x + b ¥ 1.4. — 10 25 HanMeHoBaHnik). [Tocne
BEIGOPa COOTBeTCTBYWOIHEH (YHKIMH, ataiia KO{MPHLHEHTOR H
0Tpe3Ka, Ha KOTOPOM BBITIOJTHASTCA HOCTPOCHME, TIpOrPaMMa CTPOWT
yKasaHHBIN rpaduk. 3areM 3HaUeHHE KO3PDHLIMEHTOB U MONOXEHHE
rpadHKa MOXHO MEHATE (HallpHMep, ¢ MOMOIIBIO KAaBHIl YIIpaBie-
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HHA KYpPCOpOM), TIOCHE 4ero rpaduk
flepeCTPAHBACTCA M 3aMMCBIBACTCA
00HOBJIICHHOE YpaBHCHHME COOTBET-
CTBYIOLLIEI KPHBOIL.

13. Urpa «/Ipe ancel # 20 Kyp»

Ha mone ykazaHHO#i ¢opMH
(pHc. 56) HaxomATcA IBE JHCH H
20 xyp. KypHl MOTyT EpEMEILATLCA HA
OAMH UIAar BBEPX, BJAEBO WIH BIIPABO,
HO He HA3am U He Mo AMAaroHamN. JIuch
TAKKE MOTYT INEPEMEMATECS TONBKO
HA OOUH 1mar (BBepX, BHH3, BJAEBO H
BIIPABO).

JInca MOXET CBECTh Icypm.[y, KaK
B MIPe B IMAINKH. €CIH B TFOPH30H- Puc. 56
TaJIBHOM HJIH BEPTHKAILHOM HaIlpaB-
JIcHHMH 33 KYPHLEH Ha OIWH LUar cleayer cBoGoAHOE IOJe, TO JHCa
MepEeNpHITUBACET Yepes KypHIry U Geper ee. JIuchl Beeraa oGA3aHEl eCTh,
¥, XOTBA ¥ HHUX €CTh BEHIGOP, OHHM O043aHE OCYIMECTRIATE «Hanbonee
JUIHHHOE MoegaHwes. EcaM IBa mpHeMa NMHIMH MMEIOT OAMHAKOBYIO
JUTHHY, OCYLIECTBAAECTCA OOHH H3 HHX — TIO BHIGODY JIUCEHL

CocraBuTh IpOTpaMMy, KOTOpas Hrpaet 3a mu¢. Urpok nepemena-
eT Kyp. [1apTHEpEHI MTpaloT MO ouepeH, IpIdeM Kyphl HauHHaloT. OHI
BBIMIDBIBAIOT MAPTHIO, €CIIU ACBATH M3 HUX YIaeTcA 3aHATH 9 none,
o0pa3ylolux BepXHUit KBaIpaT Mmojid.

HayanpHoe nonoxeHHe Kyp H JIHC H300paXeHo Ha puc. 55.

JIHCHI BHIHTPBIBAIOT, €CYM MM YAAETCHA ChECTh 12 Kyp, Tak Kak Tor-
IIA OCTABIIHXCA KYP HEIOCTATOYHO, YTOOH 3aHATE 9 BEPXHHUX Moneil.

14. ITporpamma <MIpH €O CIHIKAMA»

CocTaBHTh NMPOTPaMMy, KOTOpas:

1) npepnaraer MTPOKy roIOBOJOMKH CO CMIMYKAMH M3 HEKOTOPOIro
Habopa Taxux rofIososioMokK (10 30 mTyx);

2) MO3BONseT PEWINTE FONOBOIOMKY, NEpeABUrasa CIIHYKH,

3) KOHTpONUpYeT NPABWIBHOCTE pelICHNA.

15. I'papnxa » Typbo ITackane

CocCTaBUTE HpPOTpaMMy, JEMOHCTPHPYIOLYIO Bce IpadHyecKye BO3-
MoxHocTH TypGo ITackans u oGyqaoniyo pabore ¢ OCHOBHEIMH Ipa-
dyueckumu npoueaypamn ¥ dyRKunAMH. IIporpaMMa JO/DKHA MPO-
KOHTPOJIMPOBATE YCBOSHHE M3YIEHHOTO MaTepHaia (B BHJC TeCTa HAH
B Kakoii-1mb0 apyroit dopme).

16. Virpa B ciioBa

CocTaBHTE NpOTpaMMy, MO3BONAIOIKYI0 KOMIBIOTEPY M YENOBEKY
RIPaTh B c10BA. T1peBAPHMTENEHO IPOTPAMMA OGEACHSET NPaBHJia HTPHL
M NO3BONACT YTOUHUTE X B JII0G0H MOMEHT.

TemaTnkoit HTpH MOTYT OBITE TIO BEIGOPY ropoa, XHBOTHEIE, pac-
TeHUA M T.J. TEMaTHKY 3 NPEIIOKESHHBIX KOMITBIOTEPOM (He MeHee 5)

393

R|{m|=|X|>
RIAR| R R
R|IXR|X]|XR|>




BHIOHMpaeT yenosek. st HIpH KOMITBIOTED HCIIONL3YeT COOCTRCHHYIO Oazy
JAHHEIX (I KaXIoi TeMaTHKH CBOIO), XPAHAILYIOCA B BHAE TeKCTOBO-
ro ¢aina. EciiH Ha3B2HHOE 9eJI0BEKOM CIIOBO OTCYTICTBYET B Gase, yTou-
HAETCH, NPABIWIRHO JIH OHO HA3BaHO, W B ¢JTy4ae NPaBMNBHOCTH 3aHO-
curcs B Gasy. IIpaBita Hrphl: ICPBHEI HIPOK Ha3EBaeT CIOBO, a BTOpoit
JOJCKEH NMPERIOKHTD APYroe, HaunHawmeecs ¢ 1o OyKBbl, Ha KOTO-
PYIO OKAHYUBACTCS HA3BAHHOE.

17. PeOycnt _

Bri6par kakoii-mu6o mKoMeHEH npemmer (MHGpOPMAarKkka, MaTe
MATHKA ¥ T.1.), HOZOOpaTh peGychl MO HEMY H NPEAIOXHTD HX JIs
penreHns. IporpaMMa BODKHA 1MO3BOAATE BHOPATh TOT HAM MHOI pe-
6Yc, NPOKOHTPOIMPOBATD €10 PellleHli¢e M TOIBECTH MTOTH NPH 3aBep-
ILIeHWH pPaboTHI.



MPRITOXEHNAA

IIpunoxense 1

Typ6o Ilackams. Moaym CRT

Tataama I11.1. KoncranTsl pexumos padorst

concaims | pesenn Peao

BW40 0 Yepuo-6enwiit, 40 cuMBonoB, 25 cTpox

Co40 1 seTaoit, 40x25

BWBO 2 YepHo-Oenniit, 80x25

CO80 3 LpetHoit, 80x25

Mono 7 MonoxpomHelit, 80x25, AnA MOHOXDOMHBIX

HMCIUIECR
TaGaama IIL2. Koncrasmu nperos

Hwma xoncranma | Homep ueeta per
Black 0 Yepueiit
Blue 1 TemHo-cHuUH
Green 2 TeMHO-3eNeHbIif
Cyan 3 Buprozoskii
Red 4 KpacHniit
Magenta 5 ODuoneTorki
Brown 6 KopwaHentrit
LightGray 7 Ceerno-ceprib
DarkGray 8 TemHo-cepriit
LightBlue 9 Canuii
LightGreen 10 Ceetno-3eneHbIi
LightCyan I Caetno-6upio30sbIi
LightRed 12 Po3osbiit
LightMagenta I3 ManuHOBHIH
Yellow 14 Kenmiii
White 15 Beungrit
Blink 128 MepuaHve cHMBOAA
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Tabauna JI1.3. Yipouenypst # Qynkmus

byte); (x1,yl) H (x2, y2) — KOODIWHATH
BEPXHETO JICBOTO H HIDKHETO NPAEOTO YIJIOB
OKHa

Hurepdeiic Hasnauenue
Yemanoexa pexcusos u oxon

Procedure AssignCre(File: text); ChssnBaeT OKHO AHCILIES
¢ ‘TeKCTOBNIM aliioM, 4TO
NO3BONALT YCKOPHTE
BLIBOJ Ha 3KpaH

Procedure ClrSer; OumnacT 3KpaH 1
MOMELIAET KypCop B
BEpXHUH neBRI yron

Procedure TextMode (Mode: integer}; | Bubop Tekcroboro

Mode — HOMEp TEKCTOBOTO DEXMMA HITH pexumMa

COOTBETCTRYIOIAA KOHCTAHTA

Procedure Window{x1, yl,x2,v2: Onpenenser OKHO BHROAA

B TEKCTOBOM PEXHME

Yhpasnenue yeemonm mexcma u gora

Procedure HighVideo; YeraHapnHBRaeT BRCOKYIO
APKOCTD BEIBOZMMBIX
CHMBOJIOB

Procedure LowVidaeo; YceraHapnMBaeT HMIKYXO
APKOCTD BHBOIHMEIX
CHMBOIIOB

Procedure NormVideo; Bosepaiuaer upet
CHMBOJIOB 11 thoHa,
CBOHCTBCHHBA TaHHOMY
rpadhHUcCKOMY PEXIMY O
YMOMYaHHIO

Procedure TextBackground (Color: BoiGop mpeTa cHmMBONIOB

byte); -

Color — KOA UBETAa WIH COOTBETCTBYIOIIAA

KOHCTaHTa

Ynpaesenue avigodom mexcrna

Procedure ClrEol; CmipaeT BCe CHMBOITBI OT
TeKyiliei Mo3HIHN
Kypcopa Jo KOHLa CTPOKH

Procedure Delline; Ynandet NTHHHIO, B KOTO-
po#t HaxooUTCA Kypcop

Procedure InsLine: BCTamnseT HOBYIO CTPOKY
TEKCTA MEpel CTPOKOH,
Fie HaXOmHTCA Kypcop
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Oxonyanue maba. 1.3

HnTtepdeic Ha3snauenue
PaGoma ¢ xrasuamypoi
Function KeyPressed: boclean; Onpeaenser, GblIa AN
3HauyeHHe True, €CJIH HAXATA JoHas HAXATA K/1ABUIIA HA
KJiapuiia, ¥ False — €CJM HeT KNaBHATYDE
Function ReadKay: char; CYMTHIBAET CHMBONEL M3
3nauenue GYHKUMH — KOg CHMBOJIA Oydepa xnaBHATYPEI
KNaBHHIH, HAKATON Ha KnaBHaType
. Ynpaeaenue xypcopom
Procedure GotoXY (X,Y: integer}; Ilepemelnaer Kypcop B
X, Y — KOOPAMHATH Kypcopa YKa3aHHbI¢ KOOPIHHATH
OKHa BHBOIA
Function WhereX: integer; BoaspamaeT TeKyLIyIo
3uaucHue GYHKUMHA — KOOPIHMHATA X Kypcopa ] KoopauHary X Kypcopa
Function WhereY: integex; Bo3sppalllaeT TEKYLIVIO
3navyenme GYHKIME — KOODAMHATA ¥ KYPCODA | KOODAMHATY ¥ Kypcopa
Ynpaeaacnue 3ayxom
Procedure NoSound; Beixanodaetr AMHAMHK
Procedure Socund(Hz: word); Bxnioyaer 3ByK qUHAMHKA
Hz — 4aCTOTa 3BYKA B repuax ¢ 3anaHHofi ToHaTbHOH
4acToTOH
Vupaenernue apemerem
Procedure Delay (Ms: word); Jagepxxa MCNORHEHNS
Ms — 3HAYCHME 3aMEPKKM B MIUTHCEKYHAAX | mporpaMMsbl Ha 3alaHHOe
YUCAO MWILTICEKYH




Ipunoxenne 2
Typbo Mackam. Moaynse GRAPH

Tabanuma T12.1. Konu apatinepos rpadeaeckux yerpolicrs

Hmn 3HaueHue HazHaueHns
Detect Y ArTOMaTIYECKHIH BRIGOD ApalBepa
CGA 1 '
MCGA 2
EGA 3
EGA64 4
EGAMono 5
IBM8514 6
HercMono 7
ATT400 2
VGR 9
PC3270 10
CurrentDriver —128 Texymuifl ppafieep

Tabanma IM2.2. Koncranms rpadmuecsix pexHMOB
Mma 3uayenue P::mp IManympa | Yncno crpasuu
ATT400C0 0 320x200 0 1
ATT400C1 1 320x200 Cl 1
ATT400C2 2 320200 C2 1
ATT400C3 3 320x200 C3 1
ATT400Med 4 640x200 2 upeTa 1
ATT400HL 5 640x400 2 uptTa 1
CGACO 0 320x200 o 1
CGAC1 1 320200 Cl 1
CGAC2 2 320x200 2 1
CGAC3 3 320x200 C3 1
CGACHiL 4 640x200 2 useTa 1
EGALo 0 640200 16 upeTOR 4
EGAHL 1 640x350 16 upeTOR 2
EGA64Lo 0 640%200 16 ueeToB 1
EGA64HL 1 640x350 4 11pera 1
EGAMonoHL 0 640x350 2 upcTa 1 wm 2
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Oxonuarve maba, I12.2

Hma 3HayeHHe Pmp TManxmpa | Yxcno cTpamHmil
HercMonoHi 0 720x348 2 upeTa 2
IBM8514Lo 0 640x480 | 256 upetos 1
IBMA8514Hi 0 1024x768 { 256 usetos 1
MCGACO H 320200 4] 1
MCGAC1 1 320x200 C1 1
MCGAC2 2 320x200 2 1
MCGAC3 3 320200 C3 1
MCGAMed 4 320%200 2 upeTa 1
MCGAHL 5 640x480 2 upeTa 1
PC3270R4 0 T20x350 2 useTa 1
VGALo 0 640x200 16 uBeTOB 4
VGAMed 1 640x350 16 useTOR 2
VGAHL 2 640480 16 upetoB 1

ITpumenanue. Tamwipa CO Bx09aeT B cebA CNERYIONIHE [IBETA; CBETNO-38NEHEI,
PO3OBLI H XeTHH; manitipa Cl — cpetno-ronySoif, caemio-thuonerosufl w Genwlii;
nanuTpa C2 — 3eneHnil, KpacHNR 1 XopraHesnilt; manurpa C3 — ronybofl, duone-

TOPLtt 3 CRETRO-CEPHIN,

TabGauna I12.3. Komxu opetron

HumA KOHCTAHTH Homep 11BcTa Hper

Black 0 YepHbiti
Blue 1 TeMHO-cHHHIH
Green 2 TeMHO-3¢NeHBT
Cyan 3 BHDIO30BHI
Red 4 KpacHmi

| Magenta 5 ProneTors
Brown 6 Kopuyneswit
LightGray 7 Coerno-ceprii
DarkGray 8 TeMHO-CephIid
LightBlue 9 Crunlt
LightGreen 10 CreTno-3eneHbIi
LightCyan 11 Cpetno-OMpIo30sEI
LightRed 12 PozoBbi
LightMagenta 13 MaaHOBEIH
Yellow 14 JKenrroiit
White 15 Benuii
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Tagauua N2.4. Ko nmasii

Hmua 3HaueHHe HasHaueHpe
Kods: munos aunui (daa npouedyps SetLineStyle)
S0lidln 0 CrnounHas
DottedLn 1 ITyHxTuphas
Centerln 2 I TpuxmyHKTHpHAA
DashedLn 3 rpuxosan
UserBitLn 4 3anaHHAA MONB3OBATENEM
Koot montegirmt st
NormWidth 1 HopmaneHas
ThickWidth 3 Toncras
Tabauua I12.5. KoHcTanys opaaMenTa 3anoHeHna
(ana TpOUETYPH SetFillStyle)
7 1% 3HaveHHe HasHaveHue
EmptyFill 0 3anonHeHne uperoM GoHa
SolidFill 1 OnHOpOnHOE JANONHCHHE LIBETOM
LineFill 2 3anonneHne —
LtSlaghFill 3 3anonnenne ///
SlashFill 4 3anoaHenne /// TONCTHIMH NHHUAMHK
BkSlashFill 5 3anonxenne \\\TONICTHMH NTHHHAMH
LtBkSlashFill 6 3anonHenHe \\\
HatchFill 7 3anonHeHue KneTxoil
XHatchFill 8 3anmonHemye xocoit KJIC’[:KOﬁ
InterleaveFill 9 3anonHeHye yacTol KiaeTKoi
WideDotFill 10 3anonHenne peNKMMH TOUKaMH
CloseDotFill 11 3anonHeHne YACTHIMH TOYKAMH
UserFill 12 OnpenengeTca Nos30BaTeNIeM
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Tabanua 2.6, Nponesypet ¥ drynxmun

Wurepdeiic HazHauenue
Ynpasnerue 2pageecscum PesHCIMom

Procedure CloseGraph; 3axprpacT rpadpHyeckit
peRMM

Procedure DetectGraph (var grDriver, |Omnpemenser peKOMEH-

grMode: integer); AyeMHe K NIPHMEHEHHNI)

GrDriver — Kox mpajieepa, grMode — Kof, Insl JAHHOIO KOMIILIO-

rpathHYECKOTO peXxaima ‘ Tepa rpadmyecke
IpaiBep H pEXHM

Function GetDriverName: string; Onpenenser v daiina

3HayeHHe QYHKIHH ~— UM HCTIONB3YEMOTO ¢ HCTIONB3YEMBIM

EpajiBepa rpadHuecKuM apaitsepom

Function GetGraphMode: integer;

3HayeHue GyHKIHH — KOl rpadhHdecKoro
pexmnma

Onpeneaser KoL NCTIOTb-
3yemMoro rpadmyeckoro
pexmma

Function GetMaxName: integer; Onpeaenser Umsa
3HaveHNe GYHKIINH — MMA HCTIOAb3YEMOTO MCRIONB3YEMOro
IPAQHYECKOTD PeXXHMA rpadHUeCKOre pexmuma
Function GetMaxMode: integer; Onpeaenaer MAKCUMATL-
3HayeHne GYHKIIMM — MAKCHMATIBHOS HOE 3HaucHHE KOIa rpa-
3HAYeHHUE KOHA PeXMMA HYCCKOrO pexXumMa Zis
HCHOMB3YEMOND ApaiiBepa
Procedure GetModeRange (grDriver: Onpenesaer MUHUMAND-
integer: var LoMode, HiMode: HOE M MAKCHUMANBHOE
integer}: JHadeHHE Koaa rpa-
GrDriver — KOI rpadHuecKoro pexmma; duyeckoro pexHMa
LoMode, HiKode — HAMMEHDBLIIEE K YKABAHHOTO npw obpa-
HauGosblIee 3HaYeHUe Kona rpaduyeckoro HWIeHWH Apaiipepa
pexHMa L JaHHOIC Apaiisepa
Procedure GraphbDefaults; YcTaHaBRMEAET rpa-
' tirgeckuit ykasarens g
HA4aMo KOOPANHAT H
NepeyCTAHARRHEACT
rpadHYECKYio CHCTEMY
Function GraphErrorMseg {ErrorCode: BrinaeT ¢TpoKy — coob-
integer): string; eHue o6 otmbxe rpa-
ErrorCode — KOR rpadwiyeckoil oNtHOKH. dHyeckoro pexumMa o
3HayeHHe QYHKIHN — TEKCTOBOS COODIIEHHE | KOAY OIMOKH
O XapaKTepe OIHOKH
Function GraphResult: integer; Onpenenser, NpoM3oLDIa
3HaveHMe dyHKIMHM — KOI OWIPOKHU JIH OLUKOKa IPH HCTION-
HEHHH NPONEAYD MOIYIA
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Hpodonxcenue mabn. I12.6

HuTepheitc HazHayeHHe

Procedure InitGraph(var grDriver, YcranapnBasT

grMode: integer; PathToDriver: JagaHHR rpadbryeckHit

string}; PEXHM

GrDriver — Xon Apaiisepa, grMode — KQI

rpabuyeckoro pexiMa; PathToDriver —

myTh K daiiny ucnoab3yeMoro apaiisepa

Function InstallUsarDriver (Name: HHcTannnpyer nons30Ea-

string; AutoDetectPtr: Pointer): TeALCKKiH ApaiBep

integer; : rpadmseckoro pexuma

Name — uM# dallna rpadmueckoro Apaiipepa;

RutoDetectPty == yKa3are/lhb Ha NPOLENYPY,

OMpEALHAIOULYI) YCNEWHOCTh 3aNyCKa Apaitsepa.

3Hauexue HyHKLHMH — Dudpopoit Xox

YCTAHOENEHHOTO Apaiipepa

Procedure RegisterBGIDriver{Driver: PeructpHpyer Apaiisep

Pointer): integex; rpaHICCKOi CHCTEMBL

Driver — yKasaTeab Ha gpaiipep

Procedure RestoreCrtMode; 3axpriBaer rpadmuec-
KHif peXXHM H BOCCTa-
HaBNHBAeT TEKCTOBRIR

PEXHM, YCTAHORICHHHI
paHee :

Procedure SetGraphMade (grMode: YcranapnueaeT apyroit

integer}; grMode — KOX rpadmieckoro rpapugeckiit pexm Ges

peXxuma H3MEeHCHNS npafisepa
Ynpagterie IKPAROM i OKHAMIU

Procedure ClaarDavice;

Oummaer axpat, cbpa-
chiBaeT Bee rpaduuecKye
YCTAHOBKH K 3HaMEHHAM
No YMOMYaHHI), YCTAHAB-
nupaeT rpadriveckmit
YKA34TeMb B ONOXKEHHE
@, 9)

Procedure ClearViewPort;

OuHiiaeT 3KpaH, ycra-
HaenuBad GoH, 3a7aH-
Het#t B SetBkColor

Function GetMax¥X: integex;
3naueHune GyHKUHY —~ MAKCKMANLHAA
KOoOpIYHATA X

Function GetMax¥: integer; .
3HaueHHe GYHKIUNH — MAKCHMATLHAS
KOOpOMHara Y

Onpefensaor MAKCHMAINb~
HHEe KOODIMHATE SKpaHa
B DAHHOM rpadHYCCKOM
PEeEHME
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[Ipodonycenue mabn. I12.6

HHrepdeiic Hasnayenne
Procedure GatAspectRatic(var Xasp, Onpeaenser KoaddunnpieH-
Yasp: word}; TH, XapaKTePHIYIOLIHE
Xasp, Yasp — KoaddHUMeHTE O OCAM X H Y | HeORMMAKOBOCTD JIMHEHHO~

IO PACCTOAHMA MEXTY
TTHKCEJIAMH IO OCAM X1 Y
Function GatBkColor: word; Onpeznenser yCcTaHOB-
3HavyeHHe GYHKUHN — Kon LpeTa GoHa NeHHu# upet doHa
Brpan ¢ yerom u oxna _

Procedure GetViewSettings (var 3anpamnBaeT TEKYILHE
ViewPort: ViewPortType); napaMeTpel OKHa H
ViewPort — NApaMeTPhbl TEKYLIEro OKHa OTCedeHIUsA
Procedure SetBkColor (Color: word}; YCTaHABIMBACT UBET
3uagyende GYHKUHMH — KON npeTa GoHa doua
Procedure SetActivePage{Page: word}; | YcraHapnHBaeT aKTHBHYK
Page — HOMED AKTHEBHOI CTDAHMIL rpabHIeCKyIo CTPAHHUY
Procedure SethspectRatio(var Xasp, HamenseT MacTabHbit
Yasp: word); x03hhHLUHEHT OTHOIE-
Xasp, Yasp — KO3pOhOHIMEHTH O OCAM X HY | HHA CTOPOH 3KpaHa
Procedure SetVisualPage(Page: word); | YcraHaBmuBaeT HoMep

Page — HOMEp CTPAHHLIL

BrauMoli rpadgmyeckoit
CTPaHMLB!

Procedure SetViewPort (x1,yl,x2,y2:
integer; Clip: boolean};
(x1,y1} H (x2,y2) — KOOpAIHHATH

YcTaHaBRNHBaeT BU3YATb-
Hulf nopt (0KHO) ANA
BHBOAA TpachHYecKoro

NMPOTHBONOMOXHLIX YINI0B OKHA, Clip H300paXeHHs

OnpeAenAeT, OTCEKATL IH H3obpakeHue 3a

NpeAcIaMM OKHA WIK HeT

Function GetCelor: word; Boaspaifiaer TeKYIIMR

3navenne GYHKUMM — XOX LBeT 1peT {YCTAHORNEHHHIH
SetColor)

Procedure GetDefaultPaletta{var OnpeaenseT, Kakas

Palette: PaletteType); MATHTPa AclcTBYeT B

Palette — TIAAWTpa (MACCUB TUITA
PaletteType)

pexHMe N0 YMOTYAHHIO

Function GatMaxColor: word;
3KaveHHe QYHKIIMY — MAKCUMaNbHBIR Koa
LBeTa

OnpeacnacT MAKCHMANL-
HBIi XOf UpeTa B
VCTAHOBACHHOM peXHMe

Procedure GetPalette (var Palette:
PaletteType):

Palette — MATHIPa (MACCHEB THINA
PaletteType)

Oupenenger, Kakaa
MAAIHTPA YCTAHOBIEHA
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Hpodonsicersie mabn. I12.6

HHuTepdetic

HaznaueHuwe

Function GetPaletteSize: word;
JnaveHue GyHKUHN — KONHYECTBO LIBETOB B

naauTpe

Boaspawmaer pasMep
TaOIHUE NATHIPH

Procedure SethAllPalette (var
Palette: PaletteType);
Palette — manuipa (MACCHB THNA
PaletteType)

YCTaHABNHBALT BCE LBETA
DATHTPH

Procedure SetColox{Color: word);
Color — Xon UBETA

¥YcraHapnHBaeT UBeT WA
NHHHH

Procedure SetPalette{Colortum,
Color: word):

ColorNum — KO 3aMCHACMOTC IIBETA;
Color — KOO HOBOTO 11BETA

YcTaHaBIMBaeT OAMH
HOBRII LBET B MANKIpE

Procedure SetRGBPalette (ColorNum,
RedValue, GreenValue, BlueValue:
word) ; ColorNum — KOX YCTAHARTHBAtMOro
B ManyIipe LBeTd; RedValue, GreenvValue,
BlueValue — HHTEHCHBHOCTL KPACHOTO,
3e/IEHOTO M CHHETO I 3TOrO UBETa

YCTaHARITHBACT B MaNHIpe
UBET, 3aMaHHHI TpemMa
KOMMOHEHTAMU: KPACHBIM,
3e/IeHbIM H CUHHM

integer); (X,Y) — KOOPAWHATH TOYKH
3KpaHa

Ynpacaenue yxazamenem
Function GetX: integer; Boappaiaer xoopauHary X'
GetX — KOOpAMHATA X YKazaTeng TEKYLIETO YKa3aTens
Function GetY: integer; BosepausaeT xoopauHaTy ¥
GetY — KOOpPZMHATA Y yKa3aTend TEXYLLUEro yKalaTens
Procedure MoveTo (X: integer; ¥: ITepemelitaeT yKa3atTenb B

TOYKY, 33ZAHHYIO
KoopauHaTaMHu X,Y

Procedure MovaRel (dx: integer; dy:
integer); dx, dy — BEKTOp MpHpalleHHil
KOOPAHHAT TOMKH 3KpaHa

IMepemelnaeT yKasaTenn B
TOUKY, KOODAWHATHL
KOTOpOH OTIHYAIOTCS OT

TeKYILIHX KOOPAHHAT Ha
BenwuHHY dx, dy
HlaBaonw, 3axpacka obnacmeli

Procedure FloodFill (X, ¥: integer; 3aKpalliMBaeT NPOHIBOIb-
ColorBorder: word}; HYy10 OBNACTDb O 33TaHHbIM
(X,Y) — KOOPDAMHATH TOJKH, BOKpPYr 1UAGNOHY H UBETY BOKPYT
KOTopoif HIeT 3aKpacka, 3202HHOM TOYKH A0
ColorBorder — LiBeT, 0003HaYROLLMI rpaHul, oD03HAYSHHAIX
IpaHHLEI 0BJIACTH 32KPACKH ofnpefeNeHHbIM 1IBETOM
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Hurepdeiic HasuaueHue
Procedure GetFillPattern(var Onpehenser yCTAHORNEH-
FillPattern: FillPatternType); HEI THTT TIABA0HA
FillPattern — MacCHB THIA
FillPatternType, comepXainit
HHpOpMALHIO O 1WaloHe
Procedure GetFillSettings (var OnpeaenaeT ycTanomnex-
FillInfo: FillSettingsType); HU TUn watnoHa
FillInfo — 3aMUChTVIA
FillSettingsType, CORCPXALIAA
HHGOPMALMIO O z0noHe
Procedure GetLineSettings (var Onpenenser yCRHOBNCH-
Linelnfo: LineSettingsType): HEL{ THIT THNHHH
Linelnfo — 3alHCHTHIIA
LineSettingsType, Colepxailan
WHGODOPMALMIO O TUIIC AHHUY
Procedure GetGraphBufsize(Size: HameHaeT pasmep Oydepa
word) ; Size — paimep Sydepa AN GYHKUMIL 3armoMHEHMA
Procedure SetFillPattern(Pattern: | ¥YcTaHaRmMBaeT WIAGAOH M
FillPatternType; Color: word); UBST pACKPACKH

Pattern — MACCHB THNA
FillPatternType, CONEpXalMi
uHpopMaumio o wabioHe; Color — LBET
PAcKpacKH

Procedure SetFillStyle{Pattern,

YCTaHABTHEBAET OONH U3

Color: word); Pattern — Kol CTAHBAPTHHIX WA0N0HOB ¥
CTaHAAPTHOTO WAONOHA; Color — IBeT UBET PACKPACKH
PacKpackH

Procedure SetLineStyle(LineStyle, | ¥YcraHaRMMBACT CTIIL

Pattern, Thickness: word);
LineStyle — KOO CTHIA JTHHHH,

JIMHAH, KAK ONHH U3
CTAaHAAPTHBIX HNH I10

Pattern — coOcTBeHHBUI 1a0MOH THHHA, CcOoOCTBEHHOMY 11a0JIOHY
Thickness — TOMUHHA MTMHHH

Hbobpaxcerie 2eomempuneckux guzyp
Procedure Axc{X,¥Y: integer; HaobpaxaeT HyTy OKDYX-
StartAngle, Endangle, R: word); HocTH. [Tpouenypa yan-
{X,Y) — KOOPINHHATHI HCHTPA OKPYKHOCTH; THBACT HEOTHHAKOBOCTL
Startingle, EndAngle — HavanbHEIi H | MacLITAOA IO OCAM

KOHEYHEIH YI7IEL AYTH OKPYKHOCTH B
rpaxycax (0,359);

R — pamMyc OKPYXHOCTH B IMKCEARX B
HanpaBfieHUH X
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{(21,y1} ¥ (x2,y2} — KCOPAMHATHI ICBOTD
BEPXHETO W NMPABOTO HIKHETO YINOB
| mapannenenunens;

Depth — ero ray6uHa;
Top — onNpeacndaer, H3obpaxaTh A BEPXHIOD
rpaHp GUTYpE! (true — H300pAXATE)

Wnrepdeiic HazHauysHHe
Procedure Bar(xl,yl,x2,y2: Hacbpaxkaer oxpaltie HHEH
integer); NpAMOYTOASHHK Be3
{x1,y1) M (x2,y2) — KOOPIAMHATH NICEOTO | KOHTYpa
BEPXHErD K NPABOro HIDKHErO YIJIOB
NpAMOYTONbHKKA
Procedure Bar3D(xl,yl,x2,y2: HaobpaxaeT TpexMepHEH
integer; Depth: woxd; Top: boolean); | npaMoyroapHH napanie-

Jenunes ¢ 3aNoNMHeHHEM
nepenued rpann. Bepxuas
TpaHb MoXeT 6o uaobpa-
Xateca anbo Her

Procedure Circle(X,Y: integer; R:
word};

(¥,¥Y) — KOODAMHATEI LIEHTPA OKPYKHOCTH;
R -— PAAHYC OKPYXKHOCTH B MUKCEAAX B
HaTpapIcHHH X

HaobpaxaeT OKpyKHOCTD.
Ipoueaypa yquTHIBaeT
HEOAMHAKORBOCTE MaciuTaba
o OCAM

Procedure DrawPoly (NumPoints: word;

JloMaHas THHMA, NPOXORS~

StartAngle, EndAngle, Rx, Ry: word};
(X, Y¥) — KOOpEHHATHI IEHTpa 3/IMIICA;
StartAngle,

EndAngle — HAYAnbHBIH 1 KOHEYHBHR YW
JYTH 3jonHica B rpasycax (0,359);

Rx, Ry — JONYOCH NIIANCA B JIMKCENIX B
HaMpamleHHAX X | Y

var PolyPoints); tadq yepes AaHHI MaccHB
NumPoints — YHCIO TOYEK, 3ANaNOLIHX TOYEK

JIOMaHYIO THHUIO,

PolyPoints — MaccHB TOYeK (VIeMEHTOB

THMA Point), 3aHAI0LHX JOMAHYIO THHHIO

Procedure Ellipse (X, Y: integer; Wao6paxaeT Oyry 3JUIMnca.

IMonyocu annunca B
HanpaBneHuu X1 ¥ 3aganu
B JTHKCEJISTX

Rx,Ry: word}:

(X,Y) — KOOPAMHATH LIEHTPA LAMIICA;
Rx, Ry — NOAYOCH 3//IMNCA B NHKCEARX B
HANpaBMEeHMAX X H Y

Procedure GethArcCoords{var BosnpatiiaeT KOOPAMHATH
BRrcCoords: ArcCoordsType); IyTH, m300paxeHHOR
BrcCoordsType — 3aMKCh, COAEpXKAAA nipousaypamMu Arc v Ellips
KOOPAKHATHI HYTH

Procedure FillEllipse(X,Y: integer; { Ueprur 3akpaizeHnpil

SIUIHNC, MONYOCH 3IUIHNICA B
Hanpasnexuax X, Y
3a8aHk B MEKCENAX

406



Ipodonmcenue matbn. [12.6

Hrrepdweiic Ha3snauenpe
Procedure FillPoly (NumPoints: VisoOpackaeT 3akpalue HHEIH
word; var PolyPoints); MHOTOYTONBHUK, 3aRaHHbIH
NumPoints — WHCAO TOYEK, 3AJAIOLLHX MAaCCHBOM BEDIIHH
JIOMAHYIO IMHHIG, PolyPoint s— Maccup
TOYEK (WIeMEHTOR THIIA Point }, 3a0alOmmx
JIOMAHYIO THHUIO
FTunction GetPixel (X,Y: integex): Bosspailaer nseT 3a0aHHOH
word; ’ TOYKH
{X,Y)} — KOODEHHATH TOYKH, DE3VNIBTAT —
LIBET TOMKH
Procedure Line{x1,vyl,x2,y2: Yepmur OTpe3ok npaMoit mo
integer); JABYM 3aJAHHEIM KOHCYHEIM
(x1,v1l), {(x2,v2) - KOOPOHHATH TOYKAM
KOHEUHBIX TOYEK OTPE3Ka. pAMoit
Procedure LineRal (dx,dy: integer); | YepTuT oTpesok npaMoit

(dx, dy) — CMelL¢HHe KOHeYHOt TouKH
OTHOCHTENEHO HAYANSHOTO TIONOXKEHHA

yKkazarens

OT NONCKEHUA YKA3aTend
IO TOMKH, CMelleHHOI
OTHOCHTENBHO YKA3aTenst

Ha 33aJaHHYI0 BEJIHUHHY
Procedure LineTo{X,Y: integer); YepriT OTpe3ok npsiMoii ot
{3, Y} — KOOpJAHHATH TOUKH, B KOTOPYIO TOMKH ITONOXKEHHS YKa3a-
AIPOBOIHTCA OTPE30OK TeNs JO 3a8aHHOH TOYKH
Procedure Rectangle (x1l,yl,x2,y2: YepTiT KOHTYD
integer); NpPAMOYFQIIEHHEKA
{x1,y1), (x2, y2) — KOOPAHHATH

MPOTUBONIQNOXHALIX YIIOB NPAMOYTONBHHKA _

Procedure Sector(X,Y: integer; HM3obpaxkaer 3aKpailie HHEA
Startangle,BndAngle,Rx,Ry: word); | CeKTOp aMIMNCa, Orpatu-
{X,Y) — KOOpAHHATH NEHTPa LNHIICA; HeHHelt YTRAMH OT
StartAngle, EndAngle — HayanbHu M | StartAngle no EndAngle.
KOHCYHBIH YITIR AYTH VIAMIICA B rpamycax JanoaHgaerca ceKTop OT MH-
(0,359); HHAMAJILHOIO O MAKCHMANB-
Rx, Ry — NOMYOCH JVTHNCA B MUKCENAX B HOTI'C 3HAYCHMA YIJIOB, He3d-
HaMpaBNeHUAX X U Y BHCHMO OT MX CIICIOBaHHA
Procedure PiaSlice(X,Y: integer; HzobpaxaeT saxpalieHHBIA
StartAngle, EndAngle, Rx: word}; CEXTOp KpyTa, OrpaHU4YeH-
{X, Y} — KOOPHUHATH LEHTpa YUIHICA, HbLH yrnaMy ot StartAngle
StartAngle, EndAngle — HAMANBHBIA H no EndAngle, panuyc Kpyra
KOHCYHBbIA yriisl IyTH JLIUICA B rpagycax 3ajaH B NUKCENAX B HATIpaB-~

(0,359,
RX — PAmMyc OKPYXHOCTH B ITHKCENAX B
HATIpasReHUM X

neHuH X ¥ YUTLIBAET Macil-
Tab HaoOpakeHHA TI0 OCAM.

3anoHAeTCa CEeKTOp OT MH-
HHMABHOI'G O MaKCHMANb-
HOPO 3HAYTHUSA YITIOB, He3a-
BHCUMO OT UX CIEAOBAHHS
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Pointer);
Font — yKa3sareihb Ha wpndr

Hurepdeiic Haznayenme

Procedure PutPixel (X,Y: integer; OxpaluueacT TOMKY SKpaHa

Color: word); B 3afaHHE LBET

{X,¥) — KOODPAMHATH TOYKH,

Color — LBET TOMKH

Buieod mexcmos

Procedure GetTextSettings(var Onpenenset yCTAHOBKH

TextInfo: TextSettingsType); BEIRGAIA TEKCTA

TextInfo — 3aNKchk, CONCPXAlIaAs

AciicTeyioiMe YCTAHOBKH BHPOJA TEKCTA

Procedure QutText (Text: String); BuBOIMT TEKCT Ha rpadn-

Text — BHIBOAWMAA CTPOKA TEKCTa YECKMHA 3KpaH, HaYHHaA ¢
MO3ULKH rpadmyecKore
ykaszarens. [losuumsa
rpadwveckoro ykalarens
CMeLIaeTCA Ha WHPHHY
BHIBOOHMOTO TeXCTA

Procedure OutTextXY (X, Y: Integer; BrteoanT TEXCT Ha rpadu-

Text: String); YeCcXuit 3KpaH OTHOCHTENE-

{X,Y) — KOOPAMHATHL TOMKM, K XOTOpOi HO 3a8aHHON TOUKH, C

NPHRBASRIBACTCA BRBOAUMEI TEKCT; YYETOM HCTIONBIYEMOTO

Text — BRIBOAMMAA CTPOKA TEKCTa THIIA IOCTHPOBKH

Function InstallUserFont HncTamnpyer Hophli

{FontFileName: string}: integer; umpudr

FontFileName — Mmda dasina,

conepxalero nipudr;

PE3YNBTAT ~—— HOMEpP (KOI) YCTAHORISHHOIO

wprdTa

Procedure RegisterBGIFont (Font: Peructpupyet wpndrh ana

rpadmyeckoil cHeTeME

(Div) Mo ocaM X M ¥ COOTBCTCTBECHHO

Procedure SetTextJustify(Horiz, Yerananueaer THR
Vert: word); TMPHEBSIKH TEKCTA K TOMKE
Horiz, Vert — KOIB NIPHUBA3KH TEKCTA I10 BHIBOAA MO FOPH3OHTAIH M
TOPH3OHTATH K BEPTHXKAIH BEPTHKANH

Procedure SetTextStyle(Font, Yeranarnueaey cTHIB
Direction, CharSize: word); BHBOINMOrO TEKCTa

Font — THI HCMTL3YEMOro lpudra,

Direction — HANpaBICHKE BHBOIA

HAAOHCH, CharSize — pa3Mep CHMBONIOB

Procedure SetUserCharSize (MultX, Brmomnser Macurrabypo-
DivX, MultY, DivY: word}: Balne WPHETOB ¢ MPOHI-
MultX, DivX, MultY, DivY — xo3hdn- | BonpHEM ApOGHLIM
LIHEHTE! YMHOXeHud {(Mult) W DeneHHa MacHITafoM
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WUnrepdeiic Hasuavenne

Function TextHeight (Text: string): | Ompeaeaser Bricoty
integer; TEKCTOBOH CTPOXH NPH
Text — BRIBOJIUMAA CTPOKA TEKCTA; 3AJAHHBIX YCTAHOBKAX CTHIIA
Pe3YABTAT — BBICOTA TEKCTA B ITMKCEIAX

Function TextWidth (Text: string): |Onpemeaser mmnay
integer; TEKCTOBON CIPOKY MPH
Text -- BRIBOIMMAA CTPOKA TEKCTA, 3AJTAHHBIX YCTAaHOBKAX CTIIA
PEIVIRTAT — AJIHHA TEKCTA B [THKCENAX .

Kbonupoeatine sacmu IKpara

Procedure GetImage(x1l,yl,x2,y2: Komupyer B O3Y
| integer; var BitMap: Pointer); NPAMOYTOITEHYIO 00NACTE
{x1,y1) H (%2, y2) — KOOpOIHHATH 3KpaHa
NMPOTHBOTIONOXHEIX YTJIOB PAMOYTOABHHKA,

OTPAaHMYHBAIOLIETO KOIHPYEMY1o 001acTs

3KpaHa;

BitMap — yxasaTens Ha ofnacTh MaMITH,

OTBEAEHHYIO IJI1 XpaHEHHA ZAHHOIO

wiobpaxeHus

Function ImageSizre(xl,yl,x2,y2: Onpenenser pasMep B
integer}: word; Gaifrax namatH, Heobxo-
(xl,v1) H (X2, vy2) — KOOPIHHATH IMMO# LI XpaHeHWs
MMPOTHBONONOXHEIX YIJIOB MPAMOYTOABHHKA | HPAMOYTONLHOI oGnacT
OTpaHMMMEBAIOLIETC ODNACTEL SKpaHAa; AKpaHa

pE3YIBTaT — 00BeM HHbOopMampu B GaliTax

Procedure PutImage (X,Y: integer; BripoauT u3obpaxeHue H3
var BitMap: Pointer; BitBlt: word); |obnactw namarn OBM B
(X, Y) — KOOPAHHATH] IEBOI'O BEPXHENO YIVIa | yKa3saHHyio oGIacTs 3KpaHa
JUIS. BRIBOOMMOTO N300pakeHNs, C 3AIAHABOR NOrHIecKol
BitMap — yKa3areab Ha OGMACTE TAMSTH; orepatieil BATOXKeHHA
BitBlt — KOZI JOTMYECKO onepatuu HOBOTO H300paxeH Ha

crapoe -
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Cn++. KoncranTsl npeaensnuix 3aavenmti

Tabauna 113.1. Ypenemmie 3navennn JAs HeNOCTHRX THROB — Qalin limits.h

oncH::rm o Cusacn

CHAR_BIY 8 ‘ Uneno 6uros B Gatite

SCHAR_MIN |—127 MuUHUMATLHOE 3HAYCHHE s singed
char

SCHAR_MAX [+127 MaxcumansHOe 3HaYeHue singed char

UCHAR_MAX |225 MaxcumansHoe 3HayveHHe unsigned char

CHAT_ MIN 0 MuHmansHoe 3HauSHNe i char

CRAT_MAX SCHAR_MIN MaxcrManbHoe 3HadeHne wia char

SCHAR_MAX
UCHAR MAX

MB_LEN_MAX |1 MunnmMansHOe YKo GaltTos B
MHOroGaiTOBOM CHMBOJIE

SHRT MIN —-32767 MuHnMansHOe 3HAUCHME AN short

SHRY_MAX +32767 MaxcnManbHoe 3HaYeHHe A4 short

USHRT_MAX {65535 MaxcuManbHOe 3HaYERHE V1A unsignied
short

INT_MIN ~32767 MuHMManbHOe 3HAYCHHE IS int

INT MAX +32767 Maxcumanbioe 3HaYeHRe 1A int

UINT_MAX 65535 MaxcumanbHoe 3Hauetne unsigned int

LONG_MIN ~2147483647 | MuHnMambHOe 3HaYEHHE JUI long

LONG_MAX +2147483647 ) MakcHManbHOe 3HadeHne s long

ULONG_MAX [4294967295 | MakcuManbHoe 3HaucHue unsigned long

TaGauna [13.2. Koucrantul 119 selecTBeHHLX THIOR — daitn flost.h

Hma xoHcTaHTH | CrRHOADYHBIE SHAYCHHA Cwricn

FLT_RADIX 2 OCHOBaHNE SKCTIOHEHIHATD-
HOTO NMPEACTABICHNS,
Hampumep: 2, 16

FLT_DIG 6 Koniuectso BepHEIX
HecATHIHLIX 1P

FLT_EPSILON 1.19209290E-07F MHHHMANBHOE X, TAKOS, UTO
1,0 +x#1,0

FLT_MANT DIG 24 Konnyecrao 1mdp ne ocropa-
Hiio FLT_RADIX B maHTHCCE
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Hma xoHeTanTs | CranmapTHbie 3HadeHUd Cuuicn
FLT_MAX 3.40282347E+38F MaxcuManbHOe IHCNO ¢
nasalome TouKol
FLT_MAX_EXP +128 MaxcuMankHoe #, TaKoe, Y10
. FLT_RADIX" —- 1 npeacra-
BHMO B BHIE Yncena tina float
FLT_MAX_10_EXP {+38 MaxcHManbHoOe Lenoe n,

Takoe, uto 10" npencraBuMo
Kak float

FLT_MIN

1.17549435E-38F

MUHHMaTLHOE HODMATU30-
BaHHOE YHCIIO ¢ MUIABAOeH
Toyxoi Tina float

FLT_MIN EXP

-125

Mgimmmuoe n, TaKoe, 410
10" npeacraBuMo B BHAE
HOPMANMIOBAHHOTO YHCTA

FLT _MIN_10_EXP

MHHAMATEHOE OTPULIATENTb-
HOS LeNioe 7, Taxve, yto 10" —
B o0NacTM onpeneneH M
yucen THna float

DBL_DIG

15

KonHyecTso BepHBIX AeCTTiy-
HeIX 1mdp a1 Tvma double

DBL,_EPSILON

2,2204460492503131E-16

MWHHMANEHOC X, TAKOE, YTO
10 +x #1,0, e x
TPHHARASKHT THITY double

DBIL_MANT_DIG

53

KoausecTeo uugp no
ocroeatmio FLT RADIX B
MAHTHCCS TR THCEN THITA
double

DB,_MAX

1.7976931348623158E+308

MarCHMATLHOES YHCO ¢ TJIEBa-
wniel Touxolt Tina double

DBL_MAX EXP

+1024

MaxcHMansEHOe n, TaKoE, YTO
FLT_RADIX" — 1 npeacraen-
Mo B Bpje ypcaa ™Mna double

DBL_MAX_10_EXP

+308

MaxcuMansHoe Henoe #,
Takoe, 9ro 10" npeacrasumo
xax double

DBL_MIN

2.2250738585072014E~308

MUHAMANBHOS HOPMARHIO-
BaHHOE YHCHO ¢ TIABAIOLIEH
ToYKo#i Tuma double

DBL_MIN_EXP

-1021

MEHHMANEHOE 1, TAKOE, YTO
10" npencraBuMo B BUAE
HOPMANHU30BAHHOTO YKCAa
mHna double

DBL,_MIN_10_EXP

=307

MEHMMATEHOE OTPHLIATEMRHOS
LIENOe 1, TaKoe, y1o, 10" — B
OBNACTH ONPEASNIEHAA YHCEN
THa double
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BuGanorexa gpymxmmit a3vika Cu/Cut++
Tabanna 4.1, Marenarmmeckue Gyaxmvn — Gaitr math.h

Gyuxina Ipororin M XpaTkot onucaHue Aciicrenit
abs int abs (int 1) ;
waeT abCaMIOTHOE 3HAYEHHE LIENONO apryMeHTa §
acos doublae acos (doubla x} ;
apKKOCHHYCA, JHayeHMe apryMERTA JOJKHO
HaXONMTLCA B gManazone of —1 o +1
asin double asin (double x) ;
QyHKUHA apKCHHYCA. 3HAYCHNE APIYMCHTA JOMKHO HAXONHTCH
B ananasode ot —1 go +1
atan double atan{double x};
QOyHKIHA apKTaHreHca
atan2 double atanz(doubley, double x);
o DYHKIHA apKTAHTEHCa OT 3HAYeHNs y/x
cabs double cabs{struct complex znum}; )
Borancysger abconioTHOe JHAYCHMS KOMILTCKCHOTO YHCNIA ZIUMm.
OnpefieicEne CIPYKTYPH (ThHnia) complex — B ¢aiine math.h
cos double cos (double x};
KOcHHyca, ¥ron (apryMeHT) jamaercs B panHaHax
cosh double cosh {double x) ;
' ‘Bozspaiuaet 3HayeHre runepGoAHIecKOre KOCHHYCa X
exp double exp (double x) ;
BeraucageT 3HaueHHe ¢* (3KCIOHEHUHMANBHAA BYHKLMA)
fabs double fabs{double x} ;
abcomoTHOE 3HAYEHHE BEILCCTBCHHOIC APryMeHTa
X neoinolt TouHocTH
floor double floor {double x) ;
Haxopyr HanGonpiiee 1eNioe, He NMpeBsilalolee SHaYeH!A X.
BoaspatuaeT ero B opme double
fmod double fmed (double x, double y} ;
BosppalliaeT OCTATOK OT JeJIeHHA Helesioro X Ha y
hypot doubla hyport (doubla x, doubley);
BerqucnaeT rUMmoTeHysy 2 n;zmuoymnbuoro TPEYTONbHHKA MO
IHAUEHMAM KATeTOB x, ¥ (22 = x? + %)
labs double labs {long x) ;
BosppaiuaeT aGeomoTHoe 3HaYEHHE LSOO apryMeHTa longx
ldexp double ldexp (double v, int e} ;
BosepalaeT 3HauYeHHe BHpaXeHHa v*2°
log double log{double x) ;

BosepalllaeT 3HAUEHKE HATYpanbHOTO norapugma (Inx)
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Oyiamna TIpoTOTHIT M KpaTKOe ONHCAHKE JelicTaul
logll doubla 1logl0 {double x} ;
Bozppatiaer s3HaueHHe JECATHYHOTO Jorapudma (log,,x)
poly double poly{double x, int n, doublec[ }):
BuiuncnseT 3HaueHye nonuHoMa: Cln]x™ Cla—1]x"! +
+ ... + C[t]x + C[0]
pOW double pow{double x, double v} ;
Bosspaniast 3HaY¢HHEe X*, T.€. X B CTENCHH ¥
powl( double powld (int p):
Bosepainaer 3HavyeHue 107
sin double sin {doubla x} ;
@yHxama cuHyca. Yron (apryMeHT) 3amaeTes B panuaHax
sinh double sinh(double x) ;
BozepamacT 3HAYCHHE THIEPGO/IMIECKOTO CHHYCA X
sqrt double sqrt (double x} ;
Bo3bpaltaeT NOJIOXHTEIBHOE 3HAYEHHE KBAIPATHOTO KOPHA -J;
tan double tan{double x} ;
DyHKuHg TaHreHca, Yron (apryMeHT) 3auaercs B pagnaHax
tanh double tanh {double x) ; .
Bosepaiaer sHaUYeHHe THIIEPGOAHYECKOrO TAHTEH A T X
TaGanua I14,.2. Dynxuns nposepx n npeoGpasoranns
cumponos — <aiin ctype.h
Pyukuua IIporoTHI 4 Kpatkoe onucaHie geicreuii
isalnum |int isalnum{int c};
JIaeT 3HaueHNe He HyNb, ECMH ¢ — Kou GYKBH HAH Nudph
(A...Z,a..z,0..9), n Hy1b— B NPOTHBHOM Clly4yae
isalal- |int isalalpha{intc¢);
pha JaeT 3Ha9eHNe He HYNb, eciu ¢ — KoA Oykebl (A...Z, 4...Z), H
HYJb ~— B INPOTHBHOM CITY4ae
isascii |int isascii(intc);
JlacT 3HAaYeHHe HE Hynb, ecny ¢ — kol ASCII, 1.e.npuanmMaer
sHaueHne o1 0 go 127, B MPOTBHOM cayyae — HyNb
isentrl |int isentrl{intc);
HaeT 3HaUe€HHE HE HYNB, ¢CIIH ¢ — YTIPABTAIOUIHHA CUMBON
xomamm 0x00 ... 0x01F uan 0x7F, 4 Hynb — B MIPOTNBHOM CITy4ae
isdigit |int isdigit({intec};
HaeT 3HaueHHe HE HYJIb, ¢Cn ¢ — tudpa (0...9) 5 xone
ASCII, 4 Hyab — B IPOTHBHOM CAYYaEC
isgraph {int isgraph(intc);

HaeT 3HaueRHe He HYNb, eCIH ¢ — BHIHMBIH (H300paxaeMeiit)
cumBon ¢ kogoM (021 ...0x7E), H Hynk — B NPOTHBHOM Cy4yae
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Oxonvanue maba. I14.2

DyHKHA

TIpoTotin H KpaTkoe onucaHne aeicrawii

islower

int islowar(inte);
Jaer 2Ha4YeHNe He HYJIb, ECAH c— KOl CHMBOJIA HA HIDKHEM
perHeTpe (a...2), ¥ Hylb— B TIPOTHEHOM CAYIae

isprint

int isprint{inte¢};
Jaer 3HayeHMe He HYNb, €CMIM ¢ — [IEYATHBIN CHMBOM ¢ KOAOM
{0x20... 0x7E), W HynL — B IPOTHBHOM CTydae

ispunct

int ispunct{intc);
aer 3HAYCHHE He HYNb, SCNIH ¢ — CHMBOA-PA3ZENAUTEND

(COOTBeTCTBYET iscntrl WIH isspace), H HYIb— B [Ipo-
THEBHOM CJIydae

isspace

int iaspaca{int ¢} ;

JlaeT 3HauYeHWe He HyAb, ¢CIH ¢ — OGOOILEHHBIH poGen:
npobelt, CHMBON TaOYMALUMKH, CHMBON HOBOI CTPOKH MM
HOBOH CTpaHMIIH, CHMEBON BO3BpaTa kapetxH (0x09 ... 0x0D,
0x20), N HY)Tb — B IPOTHBHOM CJIy4a¢

isupper

int isuppar{int ¢};
aer 3HaueHHe He HyMb, ECAM ¢ — KO CHMBOMA HA BEPXHEM
percipe {A...Z), H HylIb — B IIPOTHBHOM CyJae

isxdig-
it

int isxdigit{intc);
HaeT 3HaueHNE He HyAh, CNY ¢ — KoJ, INeCTHANUATEPHIHOH
mwacdpe (0...9, A...F, a...f), n HyTb— B NPOTHBHOM ClTy4ae

toascii

int toascii({intec);
HpeoGpasyer uemoe Y4HCTo ¢ B cMeon kola ASCII, obuynsa
Bce GUTLI, KpoMe Miagumx ceMH. Peaynsrar ot 0 po 127

tolower

int tolowar{int c);

HpeoOpasyer xon OVKBH ¢ K HIEDKHEMY PEMHCIDY, OCTA/IBHBIC
KOIH He M3MEHAIOTCR

toupper

int toupper{intc};

IMpeobpasyer xox OYKBHL ¢ K BEPXHEMY DETHCTDY, OCTANLHEE
KOIH HE H3MEHAIOTCH

Tadauna I14.3. Ovukuar psorA-BHEOIA BAR CTARIAPTRAIX
dafinon — daitx stdioh

DyHKUMA

IMpototin ¥ KpaTkoe onHcaHHe gefcTemii

getch

int getch (void);
CuMTEBAET OIMH CHMBONT C XNABHATYPHI 623 oToGpakeHHs Ha .
SKpaHE

getchar

int gatchar {void};
CuMTHIBAET OYEPEAHON CHMBOM W3 CTAHAAPTHONO BBOIHOTO
aitna (stdin)

gets

chartgeta (chartsa};
CHMTHIBAET CTPOKY & M3 CTAHNAPTHONO BBOOHONO (halina (stdin)

printf

int printf (char*format [,argument,..]};
Oyuruua GopMaTEpPOBAKHOrO BBOAA B daitn stdout
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Oxonvarntie maba. I14.3

DOyHKIMSA

TTpoToTHR K KpaTKOoe ONMUCAHKE geiicTehit

putchar

int putchar(int c);
3anmncHIBAST CHMBOJL ¢ B CTAHAAPTHRIN ail semona (stdout)

puts

1ntputs(conutchar*i):
3aHCHBACT CTPOKY s B CTAHOAPTHHIA haiin BuBOAA (stdout)

scanf

int scanf (char*format[,arguoment,..j);

Gynxama popMaTHpOBaHHOTO BBOAA M3 (aiina stdin

sprintf

int sprintf (char*s, char*format [ ,argument,.]);
$ynxima dopMaTHpORAHHOMN 38NKCH B CTPOKY S

sscanf

int sscanf {char*s, char*format {,address,.]);
OyrKuHa hopMaTHPOBAHHOTO YTEMHS M3 CTPOKHM &

ungetch

int ungetch{int c);
BosBpaliaeT cMMBOJI ¢ B CTaHZapTHLIH thadtn BEOXa stdin,
3ACTARNAA €70 ORITh CACKYIOUMM CHHTHBACMEIM CHMBOIOM

TaGauna 4.4, Oyuxuan aaa paGoTsl O CTPOKIMH —
aiinet string.h, stdlid.h

DyHKUHg

TIpoToTHn ¥ KPaTKOE OnMCcAHKE AcHcTRI

atof

double atof (char *s¢r) ;
ITpeoGpazyeT CTPOKY str B BEIECTBEHHOES YMCHO TUIIA
double

atoi

int atoi{char *str);
TTpeobpasyeT cTPOKY str B AECATHYHOS HENoe YHCAO

atol

long atol {char *str) ;
IIpeobpa3yer CTPOKY str B ATHHHOE ACCATHYHOE LEI0e YHCIO

itoa

char *itoa{int v, char *gtr, intbaz};

TIpeoGpa3yer Lenoe v B CTPOKY str. TIpy m3cOpakeHuu Yicna
HCIIONE3YETC OCHOBAHME baz (2 <baz <£36). Jina orpuua-
TEABHOTO YHCHa ¥ baz = 10 nepBuit cHMBOA — MUHYC(—)

ltoa

char+*ltoa{long v, char*str, int baz) ;
IMpeofpasyer IAMHHOE LieNoe v B CTPOKY str. ITpu H3o6pa-
XeHHH YHcha HCMonbayercd OCHOBaHHe baz (2£baz £36)

strcat

char *strecat{char *sp, char*si};
IpuoyceBaeT CTPOKY si K CTPoKe sp (KOHKaTeHAaMA CTPOK)

stxchr

char *strchr{ char *str, int ¢);
HieT B ¢TpOKe str nepBoe BXOXACHHE CUMBOMA ¢

stremp

int stromp (char *strl, char *str2);

CpaBHHBAeT CTPOKH strl U str2, Pe3ynsTar oTpHuaTeieH,
eCNH styl<str2; paBeH Hymo, eclil strl = stx2 W
MONOXKTENEH, €ClH strl>str2 (CPaBHEHME OEI3HAKOBOR)

strepy

char *gtrepy(char *sp, char *si} ;
Konupyer GaltTe: CTPOKH 51 B CTPOKY sp
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Ipodonacente mabn. 114.4

Oyxuns

TIpOoTOmHII M XpaTKOe OMMCAHUCS NCHCTRI

strcspn

int strcapn(char *strl, char *=2tr2};

OnpepenrfeT NKHY NEPEOTO CEFMEHTA CTPOKH strl, colep-
XKALIETO CHMPOIBL, HE EXORALINE DO MHOXECTBO CHMBOROB
CTPOKH str2

strdup

char *strdup (const char *str);
Brinenser NaMmaTh H HEPEHOCHT B Hee KOIMHIO CTPOKM. str

strlen

unsigned strlen(char *str);
BbrucnseT IAHHY CTPOKN str

strlwr

char *stxlwr {char * str);
Tpeobpasyer OYKEB BEPXHENQ PErUCTPa B CTPOKE B COOTBET-
cTByIoUHE GYKERI HHXKHENO DErHCIpa

strncat

char *strncat{char *sp, char *si, int kol) ;
[IpUIcHIBAET kol CHMBOJIOB CTPOKM si K CTPOKE sp
(KOHKATEHALVS)

strncmp

int strnemp (char *strl, char *str2, int kol);
CpaBHHBACT YacTH CIPOK strl ¥ str2, IpHYeM
PACCMATPHBAIOTCA NICPRBIE kol CHMBO/OB.

PesynbmaT OTpMUATENieH, eCTH strl<str2; paBeH HYIO, eClIH
strl =str2, U NOROKMUICHCH, €CNIH strl>str2

stracpy

char *strncpy{char *ep, char *ai, int kol);
Konvpyer kol ¢HMBONOB CTPOKH si B CIpOKY sp («XBOCTS
othpacHBaeTCs HAH JOROAHAercd npobenaras)

strnicmp

char*strnicmp{char *strl, char *sgtr2, int kol);
CpapHMBaeT ke Golee kol CHMBONOB CTPOKH strl H CTPOKM
str2, He Jejasd pasiHiHg perHCTPOB

strnset

char *strnget {char *str int ¢,int kol);
JaMeHseT neppbie kol CHMBONOB CTPOKH Str CHMBOJIOM C

strpbrk

char *strpbrk{char *strl,char *atr2);
Hiiier 8 cTpoKe strl Mepsoe NOARIEHAE I0GOro H3
MHOXECTBA CHMBOJIOB, BXORAIIMX B CTPOKY str2

strrchr

char *strrchr ( char *str, int ¢);
Vet B cTpoKe sty NOCHENHEE BXOXAEHHE CHMBOJA C

strset

int strsat{char *str,inte¢);
3anOnHAET CIPOKY str CHMBOIOM ¢

strspn

int atrspn{ char *strl,char *atr2};

Onpeaenser ANMHY MIEPBOrO CErMEHTA CTPOKK stri, comep-
FKAWETO TOMBKO CHMBOIITH, H3 MHOXKECTEA CHMBOIOB CTPOKH
str2

strstr

char *atratr{ conat char *strl, const char *str2);
Huter B cTpoke strl NOACTPOKM strx2. Bosepalmaet
¥KAIATEMb HA TOT AMIEMEHT B CTPOKE strl, ¢ KOTOPOro
HAYNHAETCA NOACTPOKA str2

strtod

doubla *strtod{ const char *str,char **endptr);
IIpeoGpa3syeT CHMBONLHYIO CTDOKY str B YHCIO ABOHHOH
To4HOCTH. EcliM endptHe paBeH null, T0 *endptr
BO3BPALLACT KaK YKAZATETh HA CHMBON, NMPH JOCTHXKEHUH

| KOTOPOTO TIPEKPAIUEHO YTeHHE CTPOKM sty
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Oxonvane mabn. f14.4

Dynxims

ITpoTomin B KpaTkoe OIMcaHNe AelicTehit

strtok

char *strtok (char *strl,const char *str2);
HieT B CIPOKE strl ACKCEMB], BREICACHHEIE CHMBOMAMH H3
BTOpOH CTPOKH

strtol .

long *strtol (const char *str,char **endptr,int baz};
IIpeoBpasyeT CHMBOABHYIO CTPOKY Str X 3HaYCHHIO <IJTHHHOS
YHCNO» C OCHOBAHHEM baz (2Sbaz <36). Ecan endptr He
paBeH null, TO *endptr BO3BPAWIAETCA KaK YKA3aTe/lbHa
CHMEON, NPH JOCTIEKCHHUK KOTOPOTO NPEKpalltHO YTeHNe
CIPOKH _str

strupr

char *strupr (char *str);
[TpecGpasyer GYKBH HIDKHETO DEIHCTPA B CTPOKE B
COOTBCTCTBYIONIHE GYKBRI BEDXHETO PEIHCTPA

ultoa

char *ultoa {unsigned long v,char *str,int baz};
IlpeoGpazyeT Ge33HAKOBOE JTHHHOS 1IENOS v B CTPOKY Str

callac

void *calloc(unsiped n,unsiped m} ;

YKA3GTENDb HA HAYamo obnacTi AMHAMHYECKH
pacrpeAeNeHHON NaMATH A PasMEIUCHHR n VICMEHTOR 10 m
GaiiT koo, [TpH HeynavyHOM 3aBEpRICHMH BO3BPAIIACT
3HAYeHHe null

corele-
it

unsigned coreleft(void); — AN MOTeNCH maMaT™ tiny,
small, medium.

unsigned long corelaeft{void) ; - ana APyrux Moacned
rmamaT. BosppaluzeT sHaveHHE 06BeMa HCHCIIONBIOBABHOM
NaMATH, GYHKIMA, yHUKANBHaA gaa DOS, roe npHHATH
YHOMAHYIRE MOBCTH NaMATH

free

void free{void *bl}:
OcpoGoXIaeT paHee BHACAEHHBI 610K AHHAMIICCKM
pacTIpeECAeHHON NaMaTH ¢ anpecoM nepsoro Gaifta bl

malloc

void *malloc (unsigned s} ;

Bosspaiaet ykazatens Ha Snok ) mHaMMMecKM pacnipene-
JeHHoH naMsaT ZnHHOi 5 Gafit, IIpH HeynayHOM 3aBepUICHHM
BO3BPAILACT 3HAYCHHE null

realloc

void *realloc{void *bl,unsigned ns} ;

HsMeHnACT pasMep paHee Beene HHOM AHHAMMYecKoi maMaTH
C anpecoM bl a0 paiMepa ns Galit. Ecau bl paseH null, To
YHKLMA BRIMOAHAETCA KAX malloc ()

Tabaunua TI4.5. OynkuHR 2N paGoTRl ¢ TEPMHHANOM
B TEECTOBOM pexumve — daiin conjo.h

Dyukuma TTpoTOTHIT H KpaTKoe OmMcaHue AelicTamii

clreol

void clrecl (void) ;

CmipaeT CHMBOIE OT [TOSHIIMK KYpcopa Ao CTPOKH B
TEXCTOBOM OKHE

clrsecr

void clrscr(void) ;
OunnraeT SKpaH
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Oxonvariue maén. [14.5

DyAxUMA

TIpoToTun K Kparkoe onucaHne neicrouit

cgets

char *cgets (char *atrx) ;
BRIBOZUT Ha KPaH CIPOKY sty

cprintf

int cprintf (char *format [, argument, ..]):
Brisonut $opMATHPOBAHHYIO CTDOKY B TEKCTOBOE OKHO,
cozmaHHoe QyHKIHeH window {)

cputs

int cputs (chax *atr);
CHUTHIBACT B CHMBONBHEL MACcCHB st CTDOKY €
KIABHATYPH (KOHCOAM)

cscanf

int cacanf (char *format [, address, ..]1):
H BBONA-EHEBOAA NHGOPMALHY, KOTOPEE HCMONbB-
IYIOTCA Mpy paboTe ¢ TEPMHHATOM B TEKCTOBOM PeXHME

delline

void delline (void);
Yaansaer CIpOKyY B TEKCTOBOM OKHME (Te HaXOAHTCH Kypeop)

gotoxy

void gotoxy{int x, int y);
TlepeMeinaer Xypcop B TOSHMINIO TEKCTOBONO OKHA ¢
KOOPHHHATAMH (%, ¥} )

highvideo

void highvideo (void) ;
TloBrIIaeT APKOCTE CHMBONIOB, BRIBOAMMBIX [TOCKE Hee HA
IKPaH

movetext

int movetext (int x0, int y0, int x1, int yl,
int x, inty);

ITepeHOCHT TEKCTOBOE OKHO B 0BJIACTH 3KpaHa, Mpasblit
BEpXHHUI YTOn KOTOpOoil MMeeT KOODANHATH (X, V).
KoopaMHaTE! YITIOBEIX TOUEK OKHA — (x0, y0), (xI,yl}

normvideo

voild normvideo (void) ;
YcraHapnHEBAET HOPMATEHYIO APKOCTE BIBOJHMEIX HA
PKDAH CHMBOJION

textattr

void textattr{int newattr);
YeraHapnueaeT atpHOyTH (QOH, UBET) CHMBOJIOE,
BRIBOAHMAIX HA 3KpaH

textbackgr-
ound

void textbackground({int ¢);
YeraHaBnHEBAST BBET POHA MO FHAYCHUIO MapaMeTDa ¢

textcoloy

void textcolox {(int ¢) ;
YCTaHABNMEAST LBET CHMBOJIOR [0 3JHAYCHUIO MApaMeTpa ¢

textmode

void textmode {(intm) ;
TlepeBOOUT 3KpaH B TEKCTOBLIH peXIM MO 3HAYEHMIO
mapameTpa m

wherex

int wherex (void}; .
€T 3HaYeHMe NOPH30HTANLHOA KOOPANHATEL
Xypcopa

wherey

int wheray{veid):;
BoaspalliaeT 3HAYCHHE BEPTHKATBHON KOODIMHATHT
Kypcopa

window

void window(int x0, int y0, int xl1, int yl1};
CoazaeT TEKCTOBOE OKHO IT0 KOOPIMHATAM YITIOBBIX TOYEK
{x0, y0), (x1, y1}
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Ta6aups I14.6. Coeupamsnble dyHxnmn

Pynxuus

TMporomn H KpaTkoe onHcaHue JefcTBUl

MecTo-
HAXOXOCHUE
MPOTOTHNA

delay

void delay (unsigned x) ;
TTpHOCTAHARINBALT BRITIONMHCHHE NMpOTDAMME]
Ha X MC

dos.h

kbhit

int xbhit {void);

Bosepauiaer HeHYIEBOE IEN0¢, ecAl B Gydepe
KNABMATYPbI MPHCYTCTBYIOT KOMB HAXKATHA
KNaBHL, B IPOTUBHOM CTYHat — HYJeBoe
sHadeHHe

conio.h

memcmp

int mememp (void al, void 52,
unsignedn);

CpapHHBaET MOCHMBOIBHO JBe 061acTH
MaMATH 51 M 52 IIHHOM n OaifT.
Bosppainaer sHaYeHHS MEHBILE HYIA, €clTH
51< 52, HYNp, €CIM 51 =52, U GONblLe HYNA,
ecnMH s1>52

mem. h

memcpy

void *memcpy (const void *p, const
void *i, unsignedn);

Komupver Gnox pmuHol n Gadr n3 oGaacmn
MaMATH i B 00AaCTL MAMITH P

mem.h

memicmp

int wemicmp ( oid *2l, void *s2,
unsignedn) ;

IToxo6Ha memcpy, 32 TeM HCKIMIOYEHHMEM, 4YTO
MTHOPHPYIOTCH PavsIHIUA Mexay Byksamy
BEPXHETO H HIDKHETO PETHCTPOB

mem.h

memnmove

void *nemmove (void *dest, const void
*grc, intn);

Konmmpyer 6a0x aansHo0il n 6alitTH3 scr B
dest. Bo3spallaeT yKazaTenb dest

memn.h

memset

void *memset (void *s, intc,
unsignedn);
3amceBacT PO Bee Gaitmt o0NacTH s HauseHMe c.
Jnvxa ofnacT s pasHa n Gaifr

mem.h

nosound

void nosound (void) ;
TIpexpalaeT rogaqy 3ByKOBONO CHIHAMNA,
HavyaToro GyHKuUHel sound ()

dos.h

peek

int peek (unsigned s, unsignedc);
BosBpalliaeT ueoe 3HaYeHHS (CNOBo),
33aMNCAHHOE B CETMEHTE s CO CMEILUECHNEM ¢

dos.h

peekh

char peekb (unsigned s, unsignedc);
Bosppailiger OIHH GaiT, 3amHcaHHb B cer-
MEHTE 5 CO CMEIIICHHMEM ¢, T.C. MO AIPECY 51 ¢

dos.h

poke

void poke ( unsigned s, unsigned ¢,
intv); .

IMepemenaeT 3SHAYEHHUE v B CNIOBO CEMMEHTA 5
€O CMELIEHNEM ¢, T.C. NTO 4ApeEcy s: ¢

dos.h
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Oxonvanue mabn. I14.6

Mecro-
QyHkoms IMporoTin ¥ XpaTKoe onmcaHue AeHcTBHi HAXOXIEHHE
MPOTOTRIA
pokeb wvold pokeb (unsigned s, unsigned c, dos.h

char v);

To *e, YTO M poke, HO MOMEILALT OAWH GalT v
To aApecy s:ic

rand int rand{void}: stdlib.h
Bosepauiaet ncemocnyqaﬁnoe 1Eoe YMCIIO U3
Auanasona 0...2'% — 1, MOXeT ncsnons3osaTe
srand()

signal int signal (int sig) ; signal.h
BrzmBaeT nporpaMHEIi CUTHAN © HOMEPOM
sig. Henonsayeres i obpaGotkn
HCKIOMHTENLHBIX CHTYaull B A3kIKe CH
sound void scund {(unsigned £) ; dos.h
BrI3nBACT 3BYKOBOH CHIHAA ¢ yactoroif £ Iy
void srang (unsigned seed) ;

QyHKuns HHHUHANH3AMH TEHEPATOPA stdlib.h
cayMaliHRX 1icen (rand); seed — moboe
$e33HAK0BOE LEJIOE HHCIO

srang

I'padmueckan 6uGnporexa g C++
TaGnuxa 114.7. Oynxuns Ans ynpassesns mpaduraeckols cucremoli

GyHraa TIpoTOTHN # KPaTKOE OMMCaRHE JeHcTRHIA
closegraph void far closegraph (void);
ITepeBon CHCTEMHE B TEKCTOBBIN pexuM (H3
rpathHuecKoro)
graphdefaults void far graphdefaults (void};

YcraHARTHBAET IO YMOMYAHNK BCS MAPAMETDH
rpauyeckolt CHcTeMH (TTADAMETDHI JanOTHEHUA,
NANNIPY, NPAaRWIA BHPABHHBAHNST TEKCIA M T.1.)

graphfreememn void far graphfreemem(void far *ptr,
- unsigned sizge);
BeeaeHse 210l dyHKUHH B FipOrpaMMy HO3BOIACT
MPOTPAMMECTY OTC/ISKMBATE 3ANPOCEH HA
0CBOGONACHHE size GalT NaMATH GYHXUMAMH
rpadudgeckoit Subnmoreku

_graphgetmem void far *far graphgetmem (unsigned
size);

Bpenenue aroft ¢yHKLIMH B TPOrpAMMY NO3BOJIZET
NPOrpaMMHCTY OTCICXKHUEBATE IRNPOCH Ha
BHISAEHHE 5ize GaltT maMaTi PYHKUMAMU
rpadgpwrieckoit GuGIMOTEKH
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Hpodoancenue mabn. i14.7

Oyaxama

TTpoTOTUN H KPaTKOE ONMHcaHue NeitcTEH

initgraph

void far initgraph{int far *graphdriver,
int far *graphmode, char far
*pathtodriver) ;

QbecneynBaeT NMEPeBos CHCTEMEI B rpadudecKHii
pexuM (M3 TeKCTOBOrO), MHNLHARH3aLysA padhHKi

installuserdriver

int far installuserdriver {char far
*name, int huge *detect) {void)):;
HoGarnser HOBLIM rpadmueckuit opatipep

name ( .BGI) BTabuuiry apaiinepos BGI (Borland
Graphics Interface)

instaliuvserfont

int far installuserfont (char far *name) ;
YerapasniBaeT wipudThl, conepxatupecs B daline
name { . CHR)

registerbgidriver

int far registerbgidriver (void
{*driver) (void));

Perwctpupyet Apaiteep. driver, BCIPOSHHHI B
TEKYILYIO BEHINTHACMYIO NPOrpaMMy

registerbgifont

int far registerbgifont{void
{(*font) (void)};

PeructpHpyeT Wipudr font, BCIPOSHHENN B
TEKYIIYIO BHINOIHAEMYIO NPOrPaMMy

restorectrmode

void far restoractrmoda {void) ;
QcyecTaIfeT BpeMeHHEE NEpexol B TCKCTOBBI
PEXHMM, M3 KOTOPOTO ObUIA BRI3BaHA ByHKIHA
initgraph(}

setgraphbufsize

unsigned £far setgraphbufsize {unsigned
bufsize);

YemuapnHBaeT pasMep BHYTpeHHEro Oydepa A
rpadmdeckux GyHiami

setactivepage

void far setactivepage (int page) ;
YCTaHABNMBEAET AKTHEHOI A BLIBOIA rpadhnKn

CTpaHMLY page

setallpallete

void far setallpallete (struct
palettetype £ar *palette);
YcTaHaBAWEBAST BCE [BSTA NATHTPH

setaspectrratio

void far setaspectrratio(int xaap, int
yasp) ;

YcraHannuBaeT KoadhHIIMERT CXaTHA o
KOOPAMHATAM {X, ¥)

setbkcolor

void far setbkcolor{int color);
YcraHaBAHEBAeT IBLT (PoHA

setcolor

void far setcolorxr{int color);
YeTaHARNHBARET BT TOMKH (HM300paKeHnn)

_setcursortype
(TIPOTOTUII COREPKUTCH
pcpailne cotio.h)

void far setcursortype{intcur_t):;
YCTaHABRTMEAET THI 0TOOpAKeHHA Kypeopa s
TEKCTORLIX PEKMMOB
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Oxonvanse maba. Il4,7

Pynxuns

FIpotoTin ¥ KpaTkoe onHcaHne geicTentt

setfillpattern

void far setfillpattern (char far
*ypattern, int coleor) ;

Yeranapnupaer 3aAaHHEHA N10Ab30BaTENeM Wabnox
3AKPacKM JKpaHa MMy o0nacTH dKpaHa

setgraphmode

void far setgraphmoda (int moda) ;

BunonHger nepexon K rpadgudeckoMy pexumMy,
OTMIHYHOMY OT YCTAHOBICHHOTO hyHKuHeR

initgraph ()

setfillstyle

void far setfillstyla (int pattaern, int
color) ;

Yeranapnupaey OZMH M3 CTAHIAPTHEX WAGNoHOB
3aNOTHEHHA KpaHa WiK o0nacTH IKpasa

setlinestyle

void far setlinestyle(int linastyle,
unsigned upattarn, int thickness) ;
YeraparnHBaeT TOAMUIMHY K THA H300paxaemoi
JIHHMH

setpalette

vold far setpalette (int colornum, int
color) ; .
YcTaHAaBNIMBAST ONNH U3 LIBETOB NATHTPH

setrgbpallete

vold far setrgbpallete (int colornum, int
rad, int green, int blue);

YcTaHaminBaeT 1BeTa UTA rpadiyeckoro ananTepa
1BM 8514

settextjustify

void far settextjustify(int horiz, int
vert) ;
¥cranaanuBaeT Npasina BHIPABHHBAHMA TEKCTA MPH
TOPH3ORTANBHOM M BEPTHKANIBHOM BHBOAE
byHKukel outtext ()

settextstyle

void far settextstyle (int font, int
direction, int charsizae);
Yeranarnueaer cYHAb (IUpUHGT, pasMephl
CHMBOJIOB) TeKCTa, BHIBOAMMOrO pyHXuMelt
outtext (} '

setusercharsize

void far satusercharsize(int multx, int
divx, intmlty, intdivy);
¥YcTaHaBNuBACT pa3MepH! TEKYILETNO OKHA aKpaHa
IR BHIBOAA H30OpaKeHUHE WIH TeKCTa

setviewport

void far setviewport(int laft, int top,
int righ, intbottom, int clip) ;
VYeTanapnuBaeT pasMeph TCKYUICRD OKHA 3KPaHa
A BEBOA H3oGpaxeHpit il Texcra

setvisualpage

void far setvisualpage (int page) ;
Jenaet uanMoii rpadiueckyio cTpaHMly page

setwritemode

void far setwritemode (int mode) ;
YeTaHapnnBaeT pexdM BLIBOOA THHHI B
rpabryecKoM pexiMe
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Ta6anna JI4.8. @ynxuan s noaysenns wsofpakenns xa Kpane

POyHKLINA

TTPOTOTHR K KPATKOS ONHCAHKe AeHCTEHI

arc

void far arc{int x, int ¥, int stangle, int
endanglea, int radius) ;
BrrepuMBaeT AYTY OKPYXHOCTH € LEHTPOM (x, y)

bar

void far bar (int left, int top, int right, int
bottom) ;
BeluepymMBaeT 3aKpalleHHBIA NPAMOYTOILHIK

bar3

void :Ear?_harB {int left, int top, int right,
int bottom, int depth, int topflag);
BruepunBaer 3akpatticHHEIH napannenenunen

circle

void far circle{int x, int y, inr radius);
BrigepunpaeT OKpPYXKHOCTE ¢ HEHTPOM (X, y)

cleardivice

void far cleardivice (void):;
OyHmiaeT 3KpaH UBeToM (hoHa

clearviewport

void far clearviewport (void) ;
OuHnDiaeT paHee YCTaHOBICHHOS OKHO rpaduuecKoro
3KpaHa

drawpoly

void far drawpoly {int numpoints, int far
*polypoints) ;

BrlyepuKBaeT KOHTYP MHOTOYTONIBHHKA ¢ numpoints
BEPIIHHAMHA

ellipse

void far ellipse (int x, int y, int xxadius,

int yradius) ;
BeluepynBaeT Iyry UIMNCa ¢ LEHTPOM (X, y)

fillellipse

woid far fillellipse (int x, int y, int
xradius, int yradius);

BriuepuHBAaeT MTHAC C LIEHTPOM B TOMKE {x, v} M
3ANOIHAET €r'0 YCTAHORNCHHEIM paHee WAGIOHOM
2AKpacKy

£illpoly

void far £illpoly (int numpoints, int far
*polypoints) ;

Beiu¢pureaet 3aKpanieHHbi MHOFOYTOJIBHHK C
numpoints BEpMIHMHAMY H 3aNONHAET €10
YCTAHORMEHHKIM paHee waGnoHoM 3aKpacky

floodfill

void far floodfill (int x, int ¥y, int border) ;
3anonHACT YCTAHORICHHHEM paHee HIAGIOHOM 3aKPacKH
OTPaHMYEHHYIO OGNACTb SKPaHA, B KOTOPYIO MONajaeT
TOUKA ¢ KOOPAHHATAMH (x, ¥)

tline

void far line(intxl, int yl, int x®2, int ¥y2);
BrMepuMBaeT JMHHIO OT {x1, yl1) A0 (x2, y2)
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Oxonvanite mabn. 114.8

Wﬂﬂ

IMpororun 1 Kpatkoe OMUCalne AeiicTBUil

linerel

void far linerel {int dx, int dy):;
BrluepyMsact TMHHIO M3 TeXVILe TOUKH B TOUKY,
OTCTOALIYIO OT Hee Ha BeJTMYMHY {(dx, dy)

lineto

void far lineto{int x, int ¥);
TIpoBOANT MHHIO W3 TEKYIUCH TOYKK B TOYKY ¢
abCOMOTHHMH KOOPAMHATAMH (X, V)

noverel

void far moverel {int dx, int dy);
TlepeMelsACT YKAATEA MOIMUMH U3 TEKYLUEH TOuXH B
TOYKY OTCTOSALIYK OT HEe HA PENIHYHHY {dx, dy})

moveto

void far moveto{int x, inty):
[MepeMenaeT yxasaTeh MOSHIMK K3 TEKYLIEH TOUKH B
TOYKY, ¢ a6COMOTHBIMM KOODOUHATAME (X%, ¥}

cuttext

void far outtext (char far *taxtestring):
BHIBOAHT TEKCTOBYIO CTPOKY textatring , HAYHHAg C
TeKYLICH MOHHK

outtextxy

void far outtextxy{int x, int y, char far
*taxtstring);

BeIsoaHT TEKCTOBYIO CTPOKY textstring , HAUHHAS C
TOYKH ¢ KOODAHHATAMH (x, y}

pieslice

void far plaeslice(int x, int ¥y, int stangle,
int endangle, int radius);

Brrdepunsaer 38KpaliCHHBIR ceXTopa Kpyra ¢ UEHTPOM
BTOYKE {x, y) '

putimage

void far putimage (int left, int top, void far
*bitmap, int op);

BHBOIHT paHee coXpaHcHHoe rpaduyeckoe H3o0pa-
KeHH¢ B OKHO 2KpaHa ¢ JICBLIM BEPXHHM YIJIOM
{left, top)

putpixel

void £ar putpixel(int x, int y, int color);
BriuepuyBacT TOYXH N0 KOOPAHHATAM (X, ¥)

rectangle

void far rectangle {int laft, int top, int
right, int bottom) ;

BrrMepusBact MPAMOYTOMEHHK C 3alAHHEIMM
PEPIIHHAMH

sector

void far sector(int x, inty, int stangle,
int endangle, int xradius, int yradius);
BrNepyMBacT CEKTOD IHIICA ¢ HCHTPOM B TOMKE (X, ¥)
H 3aTIONTHACT CTO YCTAKORNEHHBIM paHee LAGIOHOM
3aKpackH
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TaGauna I14.9. Oynxkupn san DOSYICHAR NAPAMETPOS HIVOPAKEHAR

DyHKUMS

IMporoTvn ¥ KPaTKOE Orlicalye feficTenii

detectgraph

void far detectgraph{int far
*graphdriver, int far *graphmode) ;
®yHKUMA BO3BPAIIACT THN BALETO TpadmdecKoro
amarmrepa graphdriver H peXHM graphmode ¢
pPa3pelleHUeM, MAKCUMATTEHG BOSMOXKHEIM ILIA
3TOrO amamTEPa

getarccoords

void far getarccoords (struct
arccoordstype far *arcoords);

BosepallaeT B CIPYKTYpe arcoords 3HAYEHHA
KOCPOVHAT OyTH, NOCTPOSHHOM NPH MOcAeHEM
oOpatlleHMH K arc{)

getaspectratio

void far getaspectratio{int far * xasp,
int far * yasp);

kobduIMeHT cxaa (yasp/xasp)
MG KOOPOWHHATAM X H vy

getbkcolor

int far getbkcolor (void} ;
BosppaliiaeT HOMEP TeKyllero upeta ¢oHa

getcolor

int far getcoler{void);
BosppauiaeT HOMED TEKYIIETO 1BeTa H300pakeHMA

getdefaultpallete

char *far getdefaultpallata (void) ;
BosBpallaeT YKa3arTens Ha CIpYKTYpPY THMA
palettype, COACPXAIYIO HHOOPMALHIO O
nanupe (Habope LBeTOB), YCTAaHARTHEAeMOl 1o
ymomganmo dyHxmed initgraph ()

getddivernanme

char *far getddivername (void) ;

Bo3ppaiaeT yKka3artenb Ha CTPOKY, COAEPXALLYIO
HA3BaHME TEKYIIEno rpadhiieckoro apaiipepa

getfillpattern

void far getfillpattern{char far
*pattern) ;

IMonyyenne xOAOB, MPHMEHAEMEIX ITOABICBATCNEM
s 3agaHud WabnoHa 3amoTHeHHA 3KpaHa Wit
ero ofmacTi

getfillsettings

veid far getfillsettings {atruct
fillsettingstypea far *£fillinfe};
Boappatiiaer B CTpykType fillinfo 3HAYCHHA
MAPAMETPOB FAMNTHEHHE | IBETA IKpaHa

getgraphmode

int far getgraphmode (void) ;
Boappaiuzer HoMep rpadHueckoro pexmuma

getimage

void far getimage{int left, int top, int
right, int bottom, void far *bitmap}:;
ObecneynBacT MOMy4eHMe H COXpaHeHHe B oGnac~
TH NTaMATH, HA KOTOPYIO YKA3BIBACT bitmap, OKHMa
3KpaHa, 33AAHHOIO KOOPIMHATAMH PEpLUVH
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Hpodonxceniie mabn. [14.9

DyHKkumMa

[TpoToTHI M KpaTKoe omMcaHHe aelicTeuil

getlinesettings

void £ar getlinesettings (struct
linesettingstype far *lineinfo);
Bo3ppawiaeT B CTPYKTYDPE lineinfo 3HaueHHs
NapaMeTpOB JIMHUHU

getmaxcolor

int far getmaxcolor(veid); .
BoaspamacT HAWGOBIIMIT HOMED LIBETa, KOTODbIH
MOXHO YCTAHOBHTE B TCKYILEEM PEXHME
padHueckoro fpatipepa ¢ NOMOILEIO DYHKIIHU
setcolor ()

getmaxmode

int £far getmaxmoda (void) ;
BozepawaeT HauGoMbiuMit HOMEP pPeXIMa,
KOTODEI BO3MOXHO YCTAHOBHTS IUTA TEKYILETO

rpacdmueckore Apaiisepa

getmodename

char * far getmodaname {int mode pumber) ;

Bo3spalliaeT yXKazaTelb Ha CTPOKY ¢ Ha3BaHHeM
rpad4eCcKOro peXHMa mode _number

getmoderange

void far getmodarange (int graphdriver,
int far *lomode, int far *himoda) ;
Boagpalliaer DHANA30H NOCTYNHEX rpadHyecKmx
pexaiMoOB Itd rpadudeckoro aApaiisepa
graphdriver

getmaxx

int far getmaxx{void);

BosBpalacT Uenoe SHAYCHNHE, paBHOS Pa3MEpY
3KpaHa MO NrOPH3OHTANH (MAKCHMATLHOS
3HAYCHHE x)

getmaxy

int far getmaxy (void);
Boappaliiaet Ug10€ 3HAYCHHE, paBHOE PasMepy
SKpaHa MO BEPTHKANH (MAKCHMANLHOE 3HAYCHUE y)

getpalette

void far getpalette (struct palettetype
far *palatte);

Briaaer yKazaTenb palette Ha CIDYKIYDY THOA
palette, comepxangyic HHbOPMAIIMIO O
TeKYLIcit nanuTpe (HaGope 1BeTOR)

getpalettesize

int far getpalettesiza(void); .
Bo3BpalliaeT KOJIHNECTES LIBETOR, JOCTYHBIX B
TeKyIleM IpaHIeCKOM DEXHMME

getpixel

unsigned far getpixel (int x, int y);
Bosppaluaer LBeT 3aTaHHOH TOYKH {x, y)

gettextsettings

void far gettaextsettings (struct
textsettingstype far *texttypeinfo);

Bosepauiaetr B CTPYKTYPE texttypeinfo
3HAYCHHUA NApaMETPOR TEKCTA
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Oxomuarue mabn. 174.9

@OyHKuMA Tporemiin ¥ KpaTKoe onucanue JeRcTRIH
getviewsettings void far getviawsettings (struct
viewportstype far *viewport) ;

Bo3sBpalliaeT B CTPYKTYpe viewport 3HAYCHHA
rapaMeTpoB OKHA 3KPaHa.

getx int far getx(void):

. Bosspaimaer uenoce IHAYCHHE KOOPAMHATE x
TeKyilleh MOSHUNH SKpaHa

gety int far gety(void) ;
BoappatwaeT uenoe 3HaYeHHE KCOPIHHATH Yy
TEKYIUCH MoZNUMK SKpaHa

graphresult int far graphraesult (void) ;

Boappataer HoMep OIIHOKH rpadgmyeckoit
onepauuy (uenoe yncne or —15 go —1);
aHaveHue 0 ropopHT 06 OTCYTCTEMH OLINGOK

grapherrormsg chax *far graphexrommsg (int errorcode) ;
Boaspaliaer yKasaTeNs Ha CTPOKY, COIEPXaIyI0
ONUCAHHE OLIHOKM HOMepa errorcode

imagesize uvnsigned farimagesize (int left, int top,
: int right, int bottom) ;

Bosspaimaer ofneM Gydepa, HyxHOro aaa

coxpaHeHud rpadrdeckoit HHGpOPMALIMU B OKHE

9KpaHa ¢ 3a0aHHRIMH BEpLIMHAMH

textheight int far textheight (char far

*textstring) ;

BoappaluaeT Lemoe 3HaYeHHEe BRICOTH B MHKCENdX
CHMBOMOB M3 CTPOKH textstring

textwidth int far textwidth (char £ar *textstring};
Bo3BpaLlacT B MHKCCIAX LICNOC 3HAYEHHE
LIMPUHE CTPOKM CHMBONIOB textstring
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