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YBAXKAEMBIN HUTATENG!

AaHBEL yueGHHAK ABAIETCI MacThLH YIeDHO-MeTOAHUBRCKOro KOMII-
ACKTA TIC CHCHHAATLIIOCTIM « [ IporpaMMHIpPORAHIE B KOVHRHITRDHRN CH~
cTeMax», « KOMILIOTePHEIE CHCTEMEL W KOMILAeKCkL: W« nhopmannon-
HEIE CHCTEMEI (N0 OTPACAAM)» H TIPEAHASHAMER AAT HIVIeHHA 0b61e-
1 poecCHOHAARHOH AMCHUTIAMHET «(OCHOBBI aATOPHTMH3ALMHA H IIPOT-
paMMHIpOBaEHA»,

VYiueGHHUE NpEAHAZHaYeH AAsl HIYUSHHA OO0mMenpodCCcCHOIAALIIOH
AHUTIAITAMHR C(OCHUBH MI'{)pM'l'MHBaum{ H MPpOTPAMIMHADOBAITES .

YueGHO-MEeUAHYECKNE KOMTAEKTE] HOBOIG MOKOARHHHA BEAIOYAKOT
i cefd TPAAHIIHOHHEIS H HHHOBAITH OHHEIE YIe0HEe MATeDHAAR, IIOZBO-
Afomge ofecneunTh HayieHHe o6IIeo0pa3oRaTeARHEIX H 0bmenpo-
(PCCCHONAALIILIX AMCIHTIAMII H NROJPecCHOHAARHBIX MOAYAeH, KasRana
KOMIOACKT COACPKHT yIcOIHKH H VYeOHhe [0C00Ws, CPBACTEA Obyde-
TS W KOHTPOAH, HeoBX0AWMEIe AAM OCKOBHHH OGIIHX H Npofeccho-
HAALHLIX KOMIIETSHITHI, B TOM THUAE W © VYeToM TReOoBaHHE paboTo-
AGTeAd.

YaeliHRre MIAdHWH ADITOAHHIOTCA SASKTROIMILIMH 00Pa30BAaTCALIILI-
MH peCypuami. FAekIPOHHRE peCYPCEl COACPIKAT TCOPETHUCCERHC H
LUPAKIHYCCKRUC MOAVAH ¢ MITTCPAKTHBHEIMH VIDRHEHWAMHA ¥ TpeHa-
HCepaMH, B[YALTHMCNIﬁIiMe 06’56‘1{1']3], COhIAKH HE ADTHIAHHTEARH LIS MA-
TEPHAALL H PECYPCE] B MaTepHeT2. B HHX BKAHIUEH 12 DMAHOAOLKM YECKE B
CACBAPD H ACKTPOHHLIA RypHas, B KOTopoM (HKCAPYIOTCS OCHOBHEIR
dpaMeTpul yIeGHOro mpoteccs: speM:A paCoThl, PeIyALTAT BBEINUAHE-
A KOHTPOARHKEX W III)HK'I'H'-I!—!(IKHI Sa‘ﬁ.a.llﬁfl. SJ\CKTPOIIIILIC pCCYpCLl
ABI'KI HCIPAMBAKITCH B y4eBH bl 1IPOURCE H MOTYT OLITE SAAIITHPOBAIIL
K PA3AMYHRIM YUeDHEIM Nporpa MMaM.



MNrPEQMCNDBKE

IlporpaMMupoBaHHe BCe B GOAbLICH CTEMNEHH CTAHOBHTCA 3AHATH-
eM AMUIE Aan Tpodreccrodanos, OOnBACHHERH B cepeanne 1980-x
AO3VHT «]IpOrpaMMHpOBAHEE — BTOPAR IPAMOTHOCTBY OCTAACHE B IIDO-
wAcM, B DOHATHEC «KOMUBIOTEPHAA CPAMOTHOCTE» CETOAHA BXOAMT,
NpeXxAe BCerc, HadRbIK MCMOABIOBAHHAA '\1H(_)I‘006pa3HBI‘I CPeACTB WH-
hopMarMoHHLIX TCXIIOAOTHH, [Tpi perenuy To# HAN HHo# HrdopMa-
LHOWHOE 38ARTH CHAYIAS CABAYET IOIRTATHCST I0ADBDATE AACKEATHOR
NPOrpaMMNOE CPEACTBO (JACKTPOHHBIC TAODAMILI, CHCTCMEBl YIIPABAC-
HHA Ga3amMu AAHHAEIX, M IeMarnvecKre MaKeTh W AR.], H TOABKO eCAH
ITH CPEACTEA HE MO3BOASIIOT PELIMTL NOCTABACHHVIO 33paYV, KCMOAL-
30BATE YHHHEPCAABHBIE H3RIKH LPOIDAMMHPOBAHHA.

PazAHUaT NpCorpaMMHECTOB ABYX KATETOPHI: CHCTEMHEX W NPH-
KAGAHEIX, CHCTEMHBIE IDOTPAMMHCTH —— 3TO pai3paboTIMKN GazoBhIX
TPOrpaMMHEIX CPeACTE JBM (OmepallHOHHEIX CHCTEM, TPAHCAATOPOB,
COPBHCHEIX CPEACTE H T.A.), ABALIOIGHECT TPodeccHOHAAAMH BRICO-
qafilero ypobHA. [TpHKAGAHEIE DPOPAMMUCTEL pa3pabaTRIBAKOT CReA-
CTEa MPOTPaMMHOTG obecrneyeRHs SBM, mpeAHAsHAUCHHEIE AAG pe-
LICHHASA 33Aa49 B OTACARHEIX OOAdCTAX ACATEABHOCTH (HAYKEe, TeXHHKe,
NPOH3BOACTBE, chepe 0OCAYRHUEAHUSA, 0OYIeHEN U T.A,). Tpebonanus
K KQ9eCTRY HPHEAGAHBIX [IPOTDAMM TakK JKE€ BBEICOKH, KdK H K KavecTBy
CUCTEMHRX. Aban omporpaMMa ACAKHA HE TOABKO MPABHALHO DE2IIATE
33334y, HO H HMOThL COBpeMeHHEH mHTeNdhelic, OEITE BRICCKOHAASHK -
HOW, ADYKeCTREHHOH K IOALIOBATEAI) H T.A. TOABKO TAKHE NpPOrpaM-
MEl MOTYT BELACPOKATE KOHKYDPCHIHMIO Ha MEPOBOM DHIIKE IpOrpaMM-
HBIX MPOAYVETOB.

[To Mepe pABMTHA KOMIBLIOTEPHOR TEXHHKY PA3IBHBAANCE METOAM-
Kda H TeXHOAQTHA NPerpavMBApOBAHHNA. CHauaAd BO3HHRAN KOMAHAIIOE
M OIIEpATOPHOE NporpaMMHpoBanHe, B 1960-x rr. 5YPHO paIBHBAANCE
CTPVKTYRHOE IpOTPAMMHPOBAHME, AMHHH ACTHYECKOTO M (DYHKLHO-
HE@ABRHOTD MROTRPAMMHADORAHWA, 8 B HACTORIES RpeMdA NIHPOKO pac-
MPOCTPRASIIOTCH OOBLEKTHO-OPHUCIITHROBAHHOE H BH3YAALIION TPOrPaM-
MHPOBaH Mt

33pava, KOTOPYIO CARAYET CTABMTL IPH NI PBOHAYAALHOM H3YUCHHH
OpOTPaMMUpPOBAHHA, — 3TO OCBOBHHME OCHOB €TI0 CTPYKTYPHOH MeTo-
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MEH. CTPpYKTYpHad METOAMKA AU HACTOAIICIG BPEMEHH OCTacTCH
OCHOBOH MPOTPaMMBCTCKOW KyARTYDH. He OCROWE ee, 9@ADBEK, BisB-
MHHCH H3Yy49aTh APOTPAMMHPOBAHHE, 11C HMeeT HHKAaKHY WIallcoB CTaTL
podieccHOHARMIM.

B 1969 r. weefnapckuM npodgeccopoMm Huxaaycom BmpToM BRIA
COIAAH ARRIK NPpOrpaMMHEpoBanus [TacKkaak, ITPEAHA3HAYABIIHEACT AAT
O0YYeHHA CTYASHTOB CTRYKTYDHOH METUAMKE [IPOrpaMMUPORAHKIA,
H3ILIK DOAVYHA CBOe HA3BAIMC B 9eCTh baesa [Tackana — uaclperarte-
AN TIEDRUMD BHEIMHCAMTEARH(N'D MEXaHWIECKOG yerpodcTsa. MNMossnee
<tupMa Borland International, Inc (CLAA) paspaforasa cHCTEMY Lipo-
rpammuposadna Typbho [MacKaib aax NEPCOHAABHHIX KOMILLIOTEPOR,
KOTOpAas BREINAA 38 PAMKH YIeBHOro IPHUMEHEHHS H CTasd HCIIOAB3D-
HATBCA AAA HAYYHHIX B NPOMIBOACTBEHHBIX Heael. B TypGo [lackaAr
OBIAHM BHeCeHRl 3HaUHTeABHEe ACNIOAHEHHA K BazoBoMmy craHpapTy [la-
crand, onacanaoro H. BuproM. Co BpeMeleM A35IK pa3pHBascsd. Hara-
llag ¢ Bepcun 3.5, B TypHo MacKaab BBOASTCH CREACTBE TOAMEPMKKH
G BORTHO-0PHEHTHPORAHIIOND NPCTPAMMHPOBATNS, B AAABHEHBICM JTO
upureas K cozpaHnHid Objecl Pascal — s3nikd © BUOSMOMKHOCTHMH
o6 LOKTIIO-OPUCITTHPOBANIIOTO IPOTPaMMUPOBAEML. B ravare 1990-x .
G BEAMHEHHE JAEMEHTIE O bEKTHO-0PHeHTHPOBAHHOTO MPOrPAMMHPO-
parmsa B Object Pascal ¢ BHaVaARHOH TCXHOAOTHEH NPOTPAMMHAPOBAHHS
IHPABEAD K COJAAHIIO CHUCTEMEI TpUrpdaMMHpoBamiaa Delphi,

B rause ! vacrosimero y4efHuxa paceMaTpMBaroTes DasoRee IMOHNA-
THS, OTHOCAIIHCCA K AIODOMY NPOLCAYPHOMY A3RIKY OPOTPAMMHPORA-
ILHH BBICOKOPO yposHd. QCHREHOE BHUMAHHE VASAHETFCH UTPYKTYPHOH
METOAUKRE ITOCTPOCHHS AATOPHTMOE HCMOAB2OBAHHIO 0A30BLIX AATO-
PHTMHYECKHX CTpYKTYD, BRHIACACHMK) B PEIIaeMOM JaAAYe LHOASAAAT H
COCTARARHHIC BCIIOMOTATEABHEIX AArepHTMOR. Ha 3Tol OCHOBE MOYKHO
[I€PEeXCAMTE K M3ydeHHIO AIOCOTO MPOUCAYRHOro A3hIKa, MUAACDIKH-
RAKOIIETO CTPYKTYPHYE) METOAWKY.

B raase 2 paeTcd onucaiic A3LlKa [Tackaan b BapHanre Typ6o Ila-
ckdab (Bepcug 7.0). B aankax Object Pascal w Delphi coxpansercs
IPCCMCTRCIOCTE K Typho Iackaaso,

CopeprRdHrE FAUBR T OPURHTHMPOREHO HA 1AyDOKOE OCBORHME Yda-
IHEMACE 0a30BLIK NOUSTHHA A3LIKOB NPOTPAMMHEDORAIIHS DBLICOKOrQ
YPOBHA Ha npuMepe [lacKaad, Takas ucarOTOBKA obaeruder naydeHHe
APYTHX S3MEOB MPOTPAMMIDOBAHHA B OYAYILEM.

B ragse 4 wararaoTess OCHOBE! OOLOKTHO-OPHEHTHRORAIINOT0 IPO-
TpaMMUpOBaHUA HA lIpHMepe HX peaan3aldd B Objecl Pascal. 3aeck
JBe pacCMATPHBACTCA A3EIK IpoTrpaMmMupoBaHisa Delphi, apaswoinuiics
00 beKTHO-OPASH I'HPOBAaHHEIM pacluipeHreM S3HKa IMackaas, ¢ ped-
AM3AIHEH TeXHOAQTHHE BHIVAALHOTC MPOrpaMMHEDOBAHUS.
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FlpH MOATOTOBKE K M3YUEHHIO AQHHOID Kypca JKEeASTEABH( YCBOE-
HUHEe YHAMWMHCA OCHOB AATOPHTME3AIUNE B PAMKAX MIKOABHOro 6a30-
BOro Kypca HudopMaTHke. OCBMHEC B IIKOAE AATODUTMH3AITHA HM3y4a-
erTes ¢ HCUOARIDRAITHEM yqeﬁthx HCHOA"HTeﬁeﬂ'. NA3BOAAKIIIHY
VCIEIIHO OCBOMUTE OCHOBEI CTPYKTYRIION METOAHKH,

B [IOCTPOSHUE AAIODUTMNE U3 BARORKY CTPYRIYD;

s npHMeHeBHe METOAA TTOCASADBATCALITON ACTAANIATHH.

KeaarearHo Ta¥xoke HMeTh MpeAcraBaeHiie 00 apuurekrype DBM Ha
YPOBHE MAITHHHELX KOMAHA (AOCTATOUHO HA MOALARIILIX MPHMEpax
yaeOIIEIX KOMIIBIOTEPOR, W3VYaeMEIX B ILKOABHOH HHQUpPMATHEE, T.€.
He 00A3dTeABHO 3HAHHE DEAABHHX SARIKOB KOMAHA MAH acceMBaepal).
3TO MOZBOASIET YOBOWTEL OCHOBHEIC TIONSTHS IIPOTPAMMUPOBAITHS {Iepe-
MEHHOH, NPUCHAHBAHMA); ¥BXOAMTh B HOADMKEHHE TPIHCAHTOPAY H HE
AEAATE OIUMOO0K, AAMKE He MOMHS KaKMX-TO ASTAACH CHITTAKCHCA SISLIKA;
IPEABHAETE TE ¢IUABRCAHEIE KAMHMP», HE KOLO[KIE MOMXET CHATIOPOTh-
cA» MpOTpaMMa B Npalecce BRIIIOAHeHHa. [0 cymecTBy BCe 3TH Fauc-
CTBA ¥ OTANTAIOT NPodecCHOHAABHOTC DIPOrPAMMHACTE OY AMASTAHTA.

Eire oaHo KauecTBO NpotheccHOHAAd — 3To CNOCOOHOCTEL BOCTIPE-
{IHMAaTL KPacoTy MEoTRaMMEl, T. & MOAyYaTh JICTeTHICCKOS YAOBOAL-
CTBHE OT XOPOIID HATBCAHHOHW MporpaMMEL. Hepeako 3To MyBCTBO IO-
MOT&acT WHTYHTHEIO OTAWTHTL IIEOPABHABIYIO HpOTrpaMMy ©T Opd-
BHABHOR. OAHERG OCHOBHEIM KPDHTERHEM OLIEHKH TPOTPAMMEL AOAKHA
OLITL, BE3YCAOBHO, HC AHTYHLHMS, a TPAMOTHO OPTraliA30BANIIOC TCCTH-
poBaHHE.

liponecc u3yuenus H NPaKkTHYCCKOrD OCBOCHHA IPOTPAMMHPODA-
HHS MOAPAZASAMETCA HA TPH HaCIu!

8 H3YYCHHE METOAOB NOCTPOSHH AATOPHTMOB;

B HIYYEIIHC S3LIKA TPOTPaMMHAPOBAIIKE:

N H3IYYEHHE H MPAKTHISCKOE OCBOEHUE OIPEACACHHOMN CHCTEME]

nporpaMMHpOBaHnia,

Permmervi) 3aAd49 NepBOH YaCTH TOCBAMEHE TABR 1 B 3 AAHHOTO
yyebimka. B raanc 1 AaioTCH OCHOBHLIE, G230BLe, MTOHATHR M IPHHIH-
[l TOCTPOEHHE AATOPHTMOE paboTh ¢ BeanyuHHaMH., B raase 3 usaara-
KITCS HEKOTOPEIE H3BECTHHIE METOAHKH ITOAHOIC HOCTPOSHHS AATO-
PHTMOB, PaccMATPHBAICTCA MPOGASME TECTHPOBAHHA NPOTPAaMM H
[}II,EH KH CACMKHOQOTH d.’\.l"(}pHT}I()H.

Azuxy nporpaMmupobating Typbo INackaan u Delphi masararorca
COOTBETCTBEHHO B I'AaRax 2 W 4 yvehHnra, OAHGKO 1TOAHEPKHEY, 9T0
AAHHAA KFHHIA — 3TO, NPCEAE BCCro, YYeOHHK mo IpOorpaMMHpona-
HMI, & He TI0 A3bikam TTackaak 1 Delphi, nosromy nesepnnisanero
ONHCAHHA AAHHHEX H3LIKOE BLI 3ACEH He HaWaeTe, OHH H2AATAIOTCS B
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afiLeMe, HeoBX0AHMOM AAd HAYAALHOIO Kypca IPOrpaMMUpOBRAHHA.
rase goppofHOE ONMCAHWE 3TWUX A3BIKOB MORKHO HAHTH B KHHTAX,
YVK42aHHEIX B CIIHCEE AHTEePaTYPEL '

B parrgoM yqcOuUMKC HeT HICTRPYKINNA o paboTe ¢ KOHKPCTHLIMUA
CACTEMAME TTPOTPRAMMM[HIBAHIAN AAR Hl%}r"—l'athlX Hi3kIKDK,  HEMU ('.I'y-
AVITLL AOAXKIIEL O3IIAKOMHTECA B NPOICCCe BBIICAHETIHA [paRTHIC-
tkux pafior Ha IBM, uenoapays ClieDHAaAbH YO AUTERATYDY.
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Mnaea

OCHOBHBIE NPWHLATIbI
ANroOPUTMN3ALNA
U nPOreAMMUPOBAHIA

H3 paHHOM rAassl BBl YAHAeTe!

[MOCACACBATEABHOCTE 3TAIIOR pellleHWY 3dAd49H Ha KOMIILOTEpe
CPEACTRAMH [MROTPAaMMHPOBAHHAA,

e TAKOE dAFODPHTM DELIEHYA 38A49H Hd KOMIIBKITRDE,;
C KAKMMH AdHHBIMH pdﬁl)'l‘ﬂET KOMITBHOTEL

C MMOMOHILBR) E4dRKOTO Hafl(lpij KOoMaHA (CHCTEMBI KOMaHA} MOXKHOC
NOCTROHTL AIDOH AAFrOPHTM PCIICHHA 38A89H HA KOMILIO-
Tepe;

OPABHAY ONMCAHHS AATOPHTMOB Ha GAOK-CXeMax H Ha yuebHoM
AATODHTMHYEC KOM HARIKES,]

TPHW OCHOBHEIE AATODHTMHYSCEKHE CTp‘yKT}prI — CABAOBIHHE,
BOTBACIIFC, UHEA

HTO TAKOC TRACCHPOBEKA aATOPHTMA;

AOTHHCCKHE QCIIORBL TPOTPAMMUPOBAHMA; CYIIHOCTb LOHSTHIE
TADIHYECKAA BEAMUMHAR, €AUTTHYBCKOZ BBIDAXCHIE), 4AQOTHYE-
CKue ONepauun»;

IPABHAE BLIOAIICIINA AOTWICCKHX OMCPalHi ¥ DLITHCACHH AC-
I'HYECKILX Bhl DAXKEHUE;

HTO I'akoe HC]'J[)MUI'&'I'HAI:.HI:IFI JAPDPHTM M KdK (IH DIACHIBAE U
HA dAropHTMHYECKOM SA3HIKe B hopMe TPOUeAYRLT;

KaK NPOHCXOAHT OBpalleHHe K HNPOOCAYPE B OCIIOBIIOM 3Aro-
PUTMC;

B YCM COCTOAT TPHUIHNE CTPYKTYRIIONC IPOTPaMMHPOBAHAL,
HCTODUIO PA3BHTAA AILIKCB H TOXHOAOTHH POTrPaMMHPOBAIHA;

FAACCHQHKALIMIO SA3EIKOB HPOTrPaMMHPORAHHS;



ITO TAKOE TPAHCAALHA H KakKWe CYLIeCcTRYIOT cIocobhl TpaHCcAd-
IEHH;

COCTAR H CTPYKTYDY HPOIEAYPHKHX H3RIKGR 11 POTRAMMHPORAHUL
BLICOKOTO YPOBHS,

cnocolhbl CIECAHNA CHHTAKCHCA A3RIKOB NPorpaMMEpOBaHHL

Br1 HayunTecs:

OIMACEIBATE AATOPHTMEL PAIAWYUHOE CTPYKTYPH (AHHeHHLIe, Bet-
BAUTAECHA, UMKAHYECKHE) B BEAS OAOK-CXeM W Ha yyedHoM aaro-
PHTMUH'IECKOM SL3HIKE;

JAIFCHIBATE AOTHHCSCKHC BEIPASKCITHA B KQ9CCTBR YCAOBKfl b BeT-
BASHWHAX H LHHRKAGX]

BLIIOAIIATL TPACCHPOBKY BATOPHTMOR;

ONHCHLIBIT'H I'IpUI.I,E‘Mll]:-I Ha aAalDpIrrMHYECEM HARIKe M l_)Gp&lILH-

ITHA K IIHM H3 OCIIOBIIOro aArQOpHTMAa.

AJIFOPUTMbI 1 BENWYUHBI

Jranel pemenHd 3apaad Ha IBM. Pabora no penrennio Aol sa-
ABUE © HCOOABLIOBAHYEM KOMITBIOTCPE BKAIOYAST B CCcOS CACAYIOMIHAC
IHECT FIATOH!

1. NocTaHOBKA 33AAYH.

2. DopMaAHIarua 3aAadH.

3. I'locTpoerme aATOPHTMA.

4. CocTrasaeHHe TIPOTPAMMEL Ha A2LIKE NPOrpaMMUPOBAHHA,

5. OTAspKa B TECTHPOBAHWE TPOrPAMMEL

6. TIpoBCACHHE PACHCTOR H AAAH3 NOAYVYSINILIX Pe3YALTATOB.

acTo #ry MOCACADRATEARHOUTE HA3WBADT MEXHOAOIUNECKOT Yye-
nowKol pewienus jagaiu g F8M (11eocpCcACTBRIIIO ¥ IPOTPAMMHEPO-
HAHWMK) U4 31010 CHHCKH rHocs res m. 3051

Ha aTane rocTaHOBKA 38ARUYH CACAYET YETKO OTIPCACAHMTL, YO gario
HA yino mpedyemcn Hotimu. BaoRHO 0HEATE TOAHBIH HABOP MCXOAHBIX
ASHHEIX, HEODXOAIMBIX AAG PelIeHHd 3aAa'H.

Ha srane dopMar3zamyH dalie Beero 3aaata NepeBoAHTCA A A3LIK
MaTeMarvyecKHX (popMya, YPaBHEHMH H orHoweHnE. Eoan pemenne
33A87H TpebyeT MATEMATHUSCKOrO ONMHCAHHSA KAKOTO-TO PeaALHOTo
0ObeKTa, ABAGHHWA HAM TIpoLEecca, To ee opMaAH3alHA PABHOCHALHE
MOAVIEHHUK) COOTBETCTRYIONEN MATeMaTHISCKOH MOARNH,

9



TpeTHE 3Tan — 5TO NOCTPOSHHE AATOPUTMA. (OMLITHRIE 1OIPav-
MHCTEL HACTO CPd3Y NMUIYT NPOTPaMMBl Ha OIPeASACHHGM SILIKe, He
npuberan XK KAKMM-ARG0 CHeIHAALHBIM CPEACTBAM OIKMCAHHA AATODH Y-
MOE [BACK-CX&MAM, ICEBAQKOAAM), OAHHKO R YIeDHBIX HEASY AQASIHO
CHAYaAd UCHOALIOBATE 3TH CPEACTBA, a 3aTCM NCPEDOAWTDL HOAYIeH-
HLTH GArOPHTM Ha 93EIK I1DOTPEMMHDUBAHU.

TTeprrie TpH aTana — 3T0 padora 6e3 koMnLiotepa. [Tocaeayomue
ABa pTana — 9T0 COOCTBEHHO ONPOTPAMMUPOBAHWE HE UNPEASASHHOM
HHRIKE B ONPeARAeHHOR CHCTeMe TpOorpaMMupoBanus. Ha nocaca-
HeM — [IEeCTOM — DTalC pa3zpafoTadHasd IPOoTpaMma YIKE HMCIIGALSY e -
€A B IPaKTHYSCKHY IEeAdX.

Takuy ufipazod, IPOTPAMMHACT AOAMKCH YMCTL CTPOHTL dATOPMTMEIL,
3IATL SILIKY NPOTPAMMHEPOBAHAA, YMGTE PabovdaTh B COOTBETCTRYHI-
neit cuoreve IporpaMMHPOBAHUS.

OcHopolt NPOHCCCHOHAALHOR IPAMOTHOCTA LPUTPaMMHUOTE HBAY-
€1C PAdBHIu HAIOPHTMHYRCKOS VEITTARHHE.

IMoHITHE AATOPHTMA, OAIHM X3 PYHAAMEHTAABHEX TOHATHA B MH-
GOPMATHKE ABAAETCH UOHHTUE AATOPHTMA. CaM TePMHH <aATOPHTMY,
3aHMMCTBOBAHHEIA H3 MaTCOMaTUKH, ITROHCXOANT OT Aam. Algorithmi —
HanHCaHHe UMeEH MyxXameaa aan-Xopeazmu (787 — B30}, amiaaroiero-
Cd MaTeMaTHKa cpepHeBekororo Bocroka. B XII . 6L ocymiecTBAeH
ASTHHCKHE II€PeBOA €T0 MaTEMATHYECKUTO TRAKIETH, M3 KUTOPOI'G €R-
porTenlbl YAHAAM O ASCATHUHCH MOCUIMOHHOE CHCTEME CUMCACHHS K
MPABMAAX aPHMOTHRE MHOTO3HAYHEX YHCeA. FIMeHHO 911 npasuan B
TO BPEMA HAZKIBHAH AATODHTMAMH, CAOMKEHHe, BRIYHTAHWE, YMHOMKC-
HUCQ SCTOAGHEOM?, ACACHHE «YTOAKOM» MHOTO3IHQUHBIX YHCEA — 31
TEPELIE AAIOPKUIMEBl B MaTeMd Tvke, TIpaEHAa aATeDpaliecKHy Mpeod-
Pa20BaAHME H BLIYMCACHHAC KOPICH TPABHCIHH TAKMEe MCMCHO DTHECTH
K MATEMATHIECKHUM AALCGDHTMAM.,

B Hame Bpexsi NOHATHE aATOPHTMA TPAKTYCTC WIMPC, AAropum -—
ITO MOCACAOBATEABHOCTE KOMAHA, YUPABASHUY KdKUM-AMDO HCOOAHU-
TeaeM. B IIKOABHOM Kypce HH(POPMATHKH C NROILITMEM SATOPHTMA H
MCTOASMH MMOCTPOCHHSA AATOPHTMOB YYEHHKH 3HAKOMATCH Ha TIDHUME-
PAX Y4eOHBIX HCHOAHWUTeAeH: PoGoTa, Yepernaxy, YepTeRHUKA W AD.
ITH HCIOAHHTEAH HHUETO He BRITHCASIOT, OIIH COJAAIOT PUCYHKM IId
JKpaie, OCPCMemaleTca B AADHDARTAX, TePeTACKHBAKYL LIIBAMETE
MecTd Hi MeeTo. Takvs UCTOAHHTEASH IPHHATO HA3LIBATE uCnoAnume-
ARMuU, padomaioyuMu B eOCMAIOBKE,

B pasaeae «TIporpdMMHpOBAHAOY HHPOPMATHKH H3Y'IAl0TCA METO-
ALL IPOTPaMMIIOTO YIIpasAcHs paGoTton 3BM, T.e. B KauecTBe MCHOA-
HHMTEAA BRICTYUaeT KomukioTep. KoMOpmep paboTaeT ¢ BeAHTHHA-
MH — DPASAMTHEIME HHGMOPMALHONULMHA 00LCKTAMM: YHCAGME, CHM-

10



TIporpams:

{MOMERYTONHEIC TAHHBIE) Peayawraru

LHcmﬂHue HaHHEE

Pyc. 1.1. VpoBHW JaHHLIX GTHACHTENLHE NPAMPaMMbI

NOAAMH, KOAAMW H AP, TIO3TOMY AAIGPHUTMEL. NpejHasHauveHHBIE AAH
YUPABACHHA KOMIBIOTEPOM, HAIHIBAIOTCH QArOPUMMAML pAdomel C Be-
AUNUHOMLL

AQHHBIE ¥ BeAHYHHE], (COBOKYIIHOCTE BRAITUHH, € KOTOPHIME pabo-
TdeT KOMIBKTED, [ODHHATC HA3EIBATH GUHHLIMU, Tlo OTHONIGHIIO X
IIPOTPAMME PASAMYAKT UCXOQHBLIE, OKOHYQMEALHbIE (PEyALMAMbl] H
NpOMENYMOUHbIE AAHELIC, KOTOPHE NOAVYAIOT B NPOLECCe BHIMHCAE-
i {pac. 1.1).

Hanpumep, npH pelleHMA KBAAPATHOIC YPABHCHHS aX + bx + ¢ =0
UCKXOAHBIMHA AGHHMMH sBAstoTCA KoaddulnenTs ¢, b, ¢, pesyasTaTa-
MK — KOPHH YpaBHeHUs X,, X;, 8 IPOMeXYyTOUHEIMY AAHHEIMY — AHC-
KPUMMHAHT YpaBHeHHA D = b* — dac.

AAL YCHEeNTHOTO OCBOSHHA NPOTPAMMHAPOBAHEA HROOXDAHMO YCBO-
WT'h CACAVHILLEE MPABMAQ. BCRKGA BEAUMUHG JOHUMAE CBOE onpege-
ABHHO?® Mecmo B namamu BM, wHOTAA rOBOpAT — AYRHKY TIAMSATH.
TepMHIT «aYcHKa AAS APXHTEKTYPE: COBpeMeHHEIX DBM HecKROABKO
YETapes, OAHBKO B yueltibx Ieadx ero yAo0HO HCOOAB30BATE.

Arobas BeaAMyYMHA UMEeT TPH OCHOBHEIX CEOHACTBA: UM, 3HANEHUE H
miin. Ha yposne KGMaHA, IpONeccopd BEAHYHHA HMACHTHOHIHPYCTCT
4APCCOM AYCHKH IAMATH, B KOTOPOH OHA XPAHMTCH. B asropHTmMex U
H:bIKAX TTPOTPAMMHPOBAHUA BEAHUHHE! TOAPA3ASAAIOTCA 1Ta ROIICTAIl-
T H ﬂepEMEH_HHE. Korncmanma — TeHAMeHHAd BEAKMKHG, W B dAal'l)-
pPHTME OHA HPEACTABARCTCA cOOCTDCINILIM 3ITa4CIIHeM, HanpHMeDp: 15
34.7, k, True u Ap. Tlepemenine BEAUYUHB. MOVYT H3MEHATE CBOR 3Ha-
YEHHA I XOAE BHIMOAIICIIHA NPOTRAMMLI H IPEACTABASIIOTCA B AATOPMT-
Me CHMROAHYCCKMMH MMEHAMH — WACHTHQHKATOpaMH, HampuMep: X,
52, cod13 u Ap. AaofLic KOHCTAHTE] W LIePeMeHHEIS 3AHIMAIT A4eHKY
IGMSTI'M, 8 3HAYSHUS FIUX BEANTHH QIPEASASIOTCA ABOITYHEIM KOAOM B
HTOH AUeHKe,

Tenepb 0 THIAX BEAWYHH - - MUNGX ALY — NOIATHH, KOTOpPOC
BCTPETAETCH NMPH HIYIEHHW R Kypee HHODOPMAETHKH Oax AfHHLIX W
JACKTPOHHBIX TaGAHI. 3TO IIOILITHC ABAACTCH QYHAAMCHTAALHEIM B
LPOTPAaMMHEPOBAHHMH.

B XKa)XKAOM A3LIKC MIPOTPAMMHpOBAlLNMS CYIICCTBYET CBOS KOHITRLl-
NEA M CROS CACTEMA THIION AAHHEIX. (JAHAKO B AKGOOH S3RIK BAOAHT
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MUHUMAARHO HeNBXOAUMRBIT HA0OD OCHORHEIX THIOR AAHHMX: UeAbie,
Bewecmpenibie, AOrUecKie M cuMBoALliLe. THIIBI DEAMYHMH XapaKTe-
PHAYHYI'CH MHOMECTEOM A()IIYCI"HMI:IK e‘lHHq(—!HWﬁ, MHOMXECTROM ACTIY-
CTHMBIX Oneparuid, chopyofl BHYTPEeHHETO IIpeACTABACHIA (TabA. 1.1).

THIIEI KOHCTAHT OOPEASASTKOTCA M0 KOHTEKCTY {T.e. no d)opme 34-
[MHCH B TEKCTE), 4 THIIL NePeMeHHERY YCTAHARAHBAIOTCT B OMHCAHHIX
IICpeMEeHHbIX,

[0 cTPYRTYpe AGHHBEIE DOADA3ASAAIOTCA HA npocmble U CmpyxXimy-
PUPOBAHHBIE. AAS IPOCTHIX BEAHYHH, HA3HIBAEMBIX TAKME CKAATDHEI-
MU, CHpE]HE‘J!,AHRO VTEQDHACITHE (}gHﬂ BeEAINHRG — ngHr) AHATerute,
AML CTPYKTYPHPOBAHHREIX — OfHO BEAUNHURA — MHONeCmB0 IHavehull.

TaGnvua 1.1. QCHOBHBIE TWALI AAHHbIX

Tan JHaveHEs OnepanHu Bryrpenace
TMPEACTABAC HHE
earre Llearie noac- ApudveTHYECKIT® QapMaT ¢ fHKcH-
HHTEABHBIE U ONEepPaLHN € ekl - PUBAHHOM TOYROH
DTPMUATEAR- MM THEAAMET CAD-
Hble HMCAL B AEHHE, BEIUHUTAHHE,
HEKQTOPOM YMBOMEHHE, IIeAce
AHITIAI0HE. ABACHHE M ACACHHE
Harpumen: 23, € OCTATKOM, One-
—12 387 PALIME OTHOWIECHHE
(<, > =vuAp.}
Bempe- Arobete {oarie | ApHOMETUUCCKEC DopMar ¢ NAabBa-
CTEEHHKIE H ADUGHEIE] ouepauHi. Onepa- HIUEeH TOHKOH
THCAA B HOKO- UHN OTHOMICTINH
TOPOM AHdIIa-
aoHe, HAIpH-
mep: 2.5, -0.01,
45.0, 3.6x 10"
Aoruye- True (ucTHHA) Aorudeckne onepa- | 1 — True;
CKHE False [AOXE) uumA: K (and), MAH {y — T'alse
tor). HET (not).
Onepattu OTHO-
meHr i
Cumpoar- | Azofue cuvpo- | Cnepanp oTeo- Koaw taGanuu
HAIE AR KOMIibXOTED- | LIEHHRA CHMBOABHOH KO-
HOro aadranmra, AHPOBEH, BANPH-
HAlpAMED: d. mep: ASCI] — opuH
5+ % cumpoa — | Badit;
Unicode — uaEH
cHMBOA — 2 BauT
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CHCTeMa NPOrPpaMMHPOBAHNSA

Ha A3biKe TTacKans
Jﬂpo[‘pﬂh‘lma Ha Asbike ITackans

Fuc. 1.2. KeMAbIOTER KaK MCRDNHUTENE NROMPaMM Ha Askbike Mackans

K CTPYKTYPHPOBGHHBIM BEAMUHHAM OTHOCATCA MACCHBLL, CTPOKM, MHO-
JKCCTBA U AD. :

IBM — HCOOAHHTEAL AATOPHUTMOB. KakK H3BECTHO, Ka’KABIH SATO-
|PHTM (OPOTpaMMa) COCTABASIOTCH AAA KOHKDETHOTO HCTOAHHTEA, T B,
I} pAMKAX €ro CHCTEME! KOMAHA. O KEROM JKe HCHOAHHTEAS MAET DEYb
npy uayuenuy teMul «IIporpaMMuporanse aaa 2BM»? OTBeT oueBH-
ACH: HCIIOAHHWTEAEM 3ASCL ABASCTCH KOMNBIOTEP, & TOMHEEe IOHCPH,
komihere 3BM + cucrema nporpammuposaius (CIT}, TMporpas»racr
COCTABASZET TPOrpaMMy Ha TOM SI3LIKe, Ha KOTOPEIE OPHEHTHPORAHA
CT1. CxemaTHyeCcKH 3TC M300paxkeno Ha puc. 1.2, TAe BXOGHBIM A3bi-
KM HCIIOAHHTEAT ABAACTCH A3BIK NPOIpaMMHPOBAHEA [1acKaAr.

HezagnocHMO OT TOTO, Ha KaKOM ASBIKEe NpOrPAMMHUpOBaHHA Oyaer
1AMHCAHa HPOTPAMMA, AATOPHTM pellleHHUA ACOOH 2apaul HA 2DBM
MOACT OHITE COCTABACIL M3 CACAVIOIIHX KOMAHA! IPHCBAMGAIIHMS, BBO-
Ad, BRIBOAA, OOPALUIEHHYH K BCHOMOIETEARHOMY dALODATMY, HMKAR, RET-
BACILES,

Asaee AN OOWCAHUS AATOPUIMOB OyAYT HCIOABZOB@ULCH (AOK-
¢XCMLI B yICOMLIA AATOPUTMMYSCKHA ALK [(AM) NpHMeHAeMEA B
NKOARHOM KYPCe MHOpMaTHKR.

(-B NMNHEHbIE BEIYNCTNIWTENBHBLIE
ANrOPUTMbI

OCHOBHRIM 3ASMEHTAPHEM ASHCTHHEM B BRIYHCAWTEABHEIX aAlo-
DUTMAX SIBASICTCS NPUCBAUBAHIE 3HAUEHUA NepeMeHHAll BeAtiure.

Ecan sHAYeHMe KOHCTAHTH ONPSASACHO BHAOM €€ 3aIIHCH, TO MepC-
MeHHaH BEAITIMHA [OAYIAET KOHKPETHOS 3HAYEHHE TOABKO B Pe3YAEIHE-
Te IPHUCBAHBAHHA, KOTOPOS MOXKET OCYIIECTBAATLCA ABYMA CIOCOGaAMU:
C MOMOITEK) KOMAHAE] IPHCBAMBAHME H C MOMONLH) KOWHHAB RBOAA.

PaccmorpimM nprMep. B MROALHOM V4eSHHKe MAaTCMATHKH IIpaBH-
AQ ABABHHA ABYX OOBIKHOREHHRIX APOGER OMMCaHO caeaAyRNIMy OOpa-
0M;
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1} HHCAMTEAL TEpPBOH APOEM YMHOMHTB HA 3HaMeHaTeAb BTOPOM
ApoOH,

2) 3HAMEHATEAb MEPEOH APODH YMHOMKHTE Ha YHCAHTEAbL BTODOH
apodu;

3) aanucaTh Apofb, YHCAMTEAR KOTODOH €CTh PE3YAETAT BERIIOAHES-
HHA I. 1, & 3HAMEHATEAL — PEeIYALTAT BEINOAHEHHH II. 2.

Aarefpanyeckas QopMa 3aITHCH ITOTO TPHMEPA CASAYIOLIAA:

g.c_ed m
b'd bc n

Teneph IOCTPOHM AATORKTM ACACHHA Apodelt A SBM, coxpauue
Te e 0H03HAYeHHS IepEMeHEHX, KOTCPhIe GBIAM HCIIOABIOBAHEL B aA-
reSpalyeckoM BLIPAKEHHH.

FlcxoAHRIMUE AQHHEIMH 3A€ChH ABAAIOTCA I[EAQYHCAEHHLIC TepeMeH-
HEIE ¢ b, € d, a2 pe3yAbTaTOM — LieAkle BEAHYHHEl M K . BbAroK-cxeMa
BATOCPHTMA AeaeHRA ApoCell npuBeaeHa Ha pHcC. 1.3, AGHHEIH aAropurM
Ha y4efHOM aATOPUTMHYECKOM S3HIKe OYAET HMETE CAGAYRILHEH RHA;

aar menasEMe JApoben

HAY
uenx 2, kb, <, d, m n
EBOO &, Dy o, G

m = a =d
1 i=b x ¢
BHEOT M, "

XOH

DopMaT KoOMaHabl IPHCBANBAIIEA CACAY-
OITHAHN:

epeMeHHAnA |- BHPAXSHHS
"3HAK «'=» CASAVCT UHTATL KAK «IIPHCDQ-
HThX.

Koxanaa NpUCBAMBAIIAA 0311a4a3eT CASAY-
OTTHE ABACIBMEH, BhILICAHNEMbIC KOMIBHY'BDOM:

1} BRIYHCASIETCS BRPAKCHUS;

2) loAyYeHHOe 3HAYECHHE IPHCRAMBAEGTCA
nepemeHROIl,

Puc. 1.3. Enok-cxema anroputma geneHua gpoten




B npHeepeHHOM AAIQODHTME IIPHCYTCTBVIOT ABE KOMAHAEI IIPHCBA-
vBaHedA. B GaoR-cxemax KOMAHABL NPHCBAFBAHHA HSOGPaX{aH)TCﬂ B
MPpEMOYTOABHHUEAX. Taxko¥ HAOK HAZLIBASTCH BAMIUCANMEALHLIM.

[Tpd CUUCAHHH AATOPHTMOB II¢ O0A3ATCABLIIO CODAIOAATE CTPOTHE
(IPABMA Jd1THCH BbIPHKEHUR, 310 MOISKHO ASAATR B ODRITHOH MaTeMa-
THYSCKOH DOopMe, TAK Kak 3TO eIce He A3LIK NporpaMMupoBalids co
CTROTHM CHHTAKCHCOM.

B paccMaTpHBaeMoM aATOPHTME HMEETCS KOMAaHAAd BBOAA:

ccon a, b, o, ¢

B fAoR-cieMaX KOMAHAQ BBCAZ 34TMCHIBAETCH B IAPAAARAOIDAM-
Me — GAOKEe BEBOAR-BRIBOAA. [IpH BHITIOAHEHHH 3TOH KOMaHALL IPOLIEC-
€OP NPepBIBACT padoTy ¥ ORHAAET ACHCTBHE IToAb30BaTeAn. [TOAR30-
RATEAR ADAKEH HAOPATE Ha YCTPOHRCTBE PBOAA (KAGRHATYPE) 3HATICHHA
NBOAMMLIX NCPCMCHITLIX H NiUKATh KAABHIIY BEOAA <Enter>. 3HaueHKHd
CAE'A)’E'I' HKROAMTH B 'I'MIM Ae LHIOPHAKS, B KARKOM JTH NeDReMeHHER pa(.‘-
IHOAQFREHEL b CIECKE BEOAA, OOLIMNO ¢ MOMOIILIO KOMAUALI BEOAY IPH-
CBAMBAKYICY SHAUBHHY HCXOAHBIX AGHHBIX, 4 KOMAdHA? MPHCBAMRAHHAL
MCMOABIYSTCH AAT TOAYUCHHS HPOMCKYTOMHLIX U KOIICUHLIX BEAMYHH,

[ToAyIEeHHEIE KOMOBIOTEROM DEIVABTATREL PeilIHMUA JAAGUH ADAKHEL
OLITE COQBIIEHE] MOAL3OBATOAIO, AAS ET0 H IpeAHA3HAYeIIa KOMAIIAA
BEIBOAA:

BEREBOLO M, Tl

C MOMOIIEKY 3TCH KOMAHAR PE3YARTATEL BEIBOAATICA Ha DKPAH HAX
'[CPC3 VCTPOHCTBO DevYaTH Ha Byyary.

TTOCKOABRY PHCRALBAHHE ABASSTCA BKHENIEN OMepamyeil B BLI-
HHCAHTCALLILIX dAIOPHUTMAX, odcyarn ¢o Doaee moapobHO.

p'{i(.'(f'\*’l()'l'pl'l:\"l HOHABAQHATEARHOR BRITOAICHYTS YeTHIPEeX KOMAaHp
ITPHCBANBAITHA, B KOTOPEIX VYACTBYIOT ABC IIE€PCMCIHEIE BEAHYH-
HEL — ¢, B AAA KaXAOH KOMaHAR HPHCRES MBAHUL B 1aba. 1.2 yKazaHnl
JHATICHHS NePeMSeHHLX, KOTOPLIC YCTAIABAHBAIOTCS MQCAE ©C BBI-
NOoAHEHH,

DToT MpEMep HAAOCTPHPYET TPH OCHOBHEIXK CROMCTEA IPHCEANBAITHN,

§ UOKa NCPCMEeHHOH HE NPHCBOEHO 3HAYeHWe, QHA OCTHSTCH HEBO-
HPEARASHHOH,

B SIEYCHHC, MPUCROCHIIOC IEPeMCHTION, COXPAaHAeTCA BUAOTE AD
BLIHOAHEH S CACAYVHINETD TPHCRAWBAHKS 3TOH ODepeMerHoH;

® HOBOC 3HAYEHHC, NPHCBAHDACMOC MNCPEMESHIOH, 3aMeHseT ee
TIPEeABIAYIIIEE 3Hd4BHHE,
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Tabrnmua 1.2. MamereHne

RHAYEHU NEPEMEHHKIX Tatnvua 1.3. 06men

ApWY BeINOAHCHAK KOMAaH kI
NMPUCEdUBAHLIA

JHavYeHUAMKN MEXOY
nepeneHHLIMIA

Komanraa o h Komanpa X Y z
a=—1 1 — proa X, Y 1 2 —

bi=2xa 1 2 Z=X 1 2 1
a=b 2 2 X=Y 2 2 1

bi=a+b 2 4 Y=2 2 1 1

PaccMOTPHM AATOPHTM, KOTCPBIHA YACTO HCNOALIYCTCA OPH IIPO-
rpaMMHPOBaHUH. AAHRI ABE BeAMUdHbL X W V. Tpebyeros 1iponisecty
MEEAY HEMH o0MeH 3HaYeHUAME, |lagpHuMep, €CAM cHavaaa OLIAC
X=1 Y=2, 1o mocae obMena A0AKHO cTaTh X =2, V=1,

370l 2aaaUe AHAAOTHIHA CAGAYIOIAA cUTyalus. lverorca Apa cra-
KaIia: OAMH ~— © MOAOKCM, aApvToil — ¢ Boaoi. TpedyeTca Ipou3BeCcTH
MEDKAY HHMW OOMEH COA@DKHMBIM, SICHO, ITO B 3TOM CAyiIae HeobXo-
AHM TDOTHH cTakall — IVCTOM, [TocAeA0BaTeARHOCTE pgiicTBHE npH
ofimane BYAET TaKoR:

1} mepeAMT:E MOACKD H3 1-TO CcTaKaia b 3-i;

2} Boay M3 2-ro cTakala s 1-i;

3} MOADKO M3 3-TO CTaKaHa BO 2-7,

AHAAOTHYHO AAT OOMEHA SHAYEHHMMU ABYX HEPEMEHHLIX Tpelyer-
CS TPeThA ACIIOAHHTEALHAA MepeMeHHad. llazosem ee 7 Torpa 3apady
ofMeHd 3HAYSHASMHA MOKHO PEIIHTE TOCACAOBATEABHEIM BHINDAHEHH -
eM Tpex KOMaHp, IPHCBaHEaHKA (Taba. 1.3},

[TpHMCP CO CTAKAIIAMHU II€ COBCeM TOUHO XIPaKTepHIyeT CHTYalldio
0BMEHE MEXAY 1IEPEMEHHRIMH, TAK KaK IPH TePRANBAHHM KEAKOCTER
OAHIIL H3 CTAKAIIOD CTATIOBHTCA NYCTLIM. B Po3yALTATO K¢ BLEINOAHCHIA
KOMAHAKI HpHeBaMBaHue (X = ¥] nepaviedras, cTosm@an copara {Y),
COXPAHFET CROES 3HATEHMO,

AAFOPHUTM ACACHHA ADOOCH WMCOT AMHEHHYIO CTPYKTVRY, T. €. B HeM
B KUMAHARD KBIHDAHHHYICH R I ()T'TEIEAP_.’\EHH[‘JI«? NMOCASADRATEA R
HOCTH, KEOKAAA TI0 OAHOMY Pasy. AMIICHILIH aATOPHTM COCTOHT U3 KO-
MOHA LlpkiCHa.l-iJ:!ElHldH, BEAD, BRIBOAH W ()GdeII.HH HH K BCHOMOAIEA R-
HEIM AATOPHTMAM (ITO §VAST PpaccMOTPEHO Aaaee).

TlpH cOucaBEWH AATOPUTMOB € HOMOIUGN OAGK-CXEM ULkl AGHHRLX,
KAaK IIPABHAC, He VKASBEEAIOTCS (HO MOAPA3YMeBAlOTCd ). B vueOHEIX an-
ropuTMax (Ha A fI) Aad BeeX epeMeHHEIX THIB AAHHBIX VRA3bIBAIOTCA
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HRHO H MX ONHCAaHHE TPOH3BUAWTCA CPa3y HOCAE 3arOAOBKA AATOPHT-
Ma. TIpd 3TOM MCOOAB3YIOTCH CASAYVIOIGHME ODO3HAYEHHA: NEA — Ie-
Abl2, BCII, — BEIECTECHHLIC, AHT — CUMBOALNLIC {AMTePHLIC), AGT —
AQMHMUeCKHe. B Hﬁ]'[)[}]‘i'l'.\le ABAeHHA APEIGEI‘:I BLe IIEPEMEHHHE LeAO)
rUIIa. .

BETBIMEHUS M UMK b
B BbIMUCMANTENBHbLIX ANTOPUTMAX

) .
oy ax?+ bx+c=0.

COCTABHM QATOPHTM DETTEHWH KEAADATHOI) YPARHEHHS

JTa 3aaa4a XOPOUIO 3HAKOMAa H3 MATeMaTHKY, MCXOAHBIMH AQHHEL-
MH 3AECH 9BASOTCA KOIMPHUILIMEHTH ¢, b, ¢, & pelIeHHeM B OBIEeM CAY-
‘qae — ABA KOPHA (X, B X,), KOTOPHE BEIMHCATIOTCT 10 OPMYAC

Bce HcnoARIyeMEI® B 3TOH TPOTPAMME REAWUMHAR BRUIECTREHHOTO
THIIE.

A}\T‘()pH'I'M pi—!l’l'leHHS'l KBAPa' I'HLLG y’pdﬁﬂﬁﬂ}ﬁi 6)’,&.&1’ MMET uﬁe,f\r
[OLLIHME BHA;

anr KopAA KBALPDATHCI'C YEaBEEHMA
mama, b, ¢, d, xl1, ==z
HAY BBOO A, b, <

d := b dac

%l 1= (—b + A/ (Z&)
x2 := (-b—fd)/(2a)
Ebsun x1l, x2

KoM

HE‘J\,U(_‘.THTOK TARO dAPDDIA MG HBHUASH {GHHH(')UP)I)KEHHH.M T'AQEZOM S,
O ne 0ofA8332eT BaKHEHIIHM CBOHCTEOM, MPeABABATSMEIM K Kaue-
CIBE&HHBIM AAIODHIMAM: YHHBEPCAABHOCTBIC 110 OTHOLIEHHIO K MCXOA-
HEIM AQHHEIM. KakuMit Obl HU GBAY 3HOPIEHNA UCXOGHBIX JUHHELX, GArO-
PUMM GOAKEH NEBOGUID K NOAYHERLIO ONPEFEACHROTD PEIYABINAMA U
BLUNOAHAMECA G0 KOHUA, PE3yAETATOM MOKeT OLITh HHCAOBOR OTEET, HO
MOMKET GHTE H COOCIEHHEe O TOM, YTO NPH TAKIX AUHHEIX 3aaada pe-
WICITHS He MMeeT, HeAOTyCpmml ‘OCTantORKY B CEPEANHC AATODHTMA



H3-3a HEBO3MOMKIIOCTH GHIOAIICHHS KAKOH-AmOO onepauuu, AaiiHoc
CRBOHCTRO B AMTEDATYDE 110G IPOIPAM MU DORAHWH) HABRIBAKY! DERYARMIA-
MUBHOCIMEYY QATODUMMA {IIOAVYCHHE KAKOIO-TC PE3YAETATE B AKODOM
caydae).

AANE OCTPOSHMA VHHBADPCAABHOTO AATODHTMA CHadaaa TpedveTcs
TIATCABHO NPOAHAANSHPOEATh MATEMATHHEECKOE COAERaHNAe 3aAatH,

Pemnmenue KRAADATHOTO YPABHEHHS 3ABMCHT OT 2HA'eHHH K03hdH-
UMCHTOD a, b, C.

TposHaAKAHPYEM 3TY 38AATY, OTDAHHYHBAACH [IOHCKOM TOALKO Be-
UICCTBEHILIX KOPIeH:

eca ¢ = 0, b =0, ¢ =0, aofioe 3HadeHne ¥ — pelledde YpdrHe-
HHA;

ecaH ¢ =0, b =10, c # 0, ypapHeBMe pellieHuil He UMEET;

ecaH g = {0, b+ 0, 570 AHHeHHOS YPaBHeHHe, HMeloIlee OAHC pelire-
HHe x= c/B;

ecnd a# 01 d=b*— 4gc > (), ypaBHEHHE HMEeT ABa BEIIeCTEeHHEIX
KOpPHA X, X

ecan 07 0 d < (), ypaBHEHHE He HMEST BEHIECTBeH HhX KOPHeH.

BAOEK-cXeMa aAropUTMa POIICHHS KBahPaTIIoro YPABIICIIW HOKa3a-
Ha Ha puac. 1.4,

ITOT K€ AATOPHTM HA BATOPHTMUYCCKOM S3BIKC OYAET HMETL CAC-
AVEOITHE BHA;

aAr XOPHM KEBEZJOPATEODD YPEBHEHKE
Bexy 2, b, o, d, wl, %2
Haw 5BOO &, b, C

ecnu a = 0

wa ecmz b = 0
TO ecan < = [
7o BapBoL «lboe X — peusHKe»
wHada REEOCHO «HeT pemaHIa»
KB
HHAYe X = -c/b
BRIEDOD X
KE
uHaue d = b —dac

acapr 4 < C
TC RABCH «Hetl RemecTBEeHHHX KopHaits
muave x1 := (-b + \/5)/(23.); HZ 1= (—b—JaJ/(ZaJ
BHIEOO «X1 =%, x1, «x2Z2 =», =2
KE
XB

| 18



| xi=—cfh I
Brisoa, Brtron
«JIroBod xw «HeT pelieHnis

| | Brreon x

d: . b6%-aac

s

x1:={ b-~d)/(2a)

1

Brsou
«HeT pemecTpeHIIMX
¥OPpHEH»

| x2i={-b vd)/(2a)

'

Busoa xl, x2

-
D Puc. 14. Bnok-cxema anfroprTVa PELLUEHWA KBGPATHOMD YPaBHEHUA



B AGHHOM AATODHTME MHOTOKPATHO HCIOAL3OBAHA CMPYKMYPHAA
HoManga nemeacHus, OOIMEE BEA KOTOPOH B BHAE OAOK-CXeMEl IMOKa-
3dH Ha DWC, 1.5. Ha AATOPHTMHAYRCKOM H3RKEe KOMAHAY BeTRARHHA
MOSHEHO 3AIIHCATE B CACAVIOICM BUAC!

ecnM YCnosLMe
mo cepusa |
HHave cepua 2
KB

B cOOTBETCIHUE C NPUEEABHHOR GAOK-CXEMOH KOMBHAR BETEAEHHA
CHAYAAA TPOBEPARTCA YCAOBHE (BBUHCAARTCH ACTHUECECE BHIDAsKe-
HHC). ECAH VCAOBME HCTHHHCO, TO BLHIDOAHSAEGTCA IIOCASACOBATEABHOCTE
KOMAHA, Hd KOTODYHO VEA3EIBART CTPRAKA € HAAITHMCRIO «Aa» {IDAOKM-
TeALHAs BCTBE) — «CCpitt 1», B MPOTHBHOM CAVYEE BBIIOAHACTCA OT-
PHLHATEARHUR BETER KOMaHA — «Cepus 2»,

Ia A5l ycaoBHe 3aMACLIBACTCA NMOCAC CAYKEDIOTO CACBA WEGCAMS,
HOAOKHTeABHAH BETRE — 1HOCAE CANBA €10, d OTDHUATEARHAN — 1HIG-
A€ CAOBA «HHa4de», BYKBAMH «KBr» B TAKOHA 3aMHCH ODO3IAYAIOT KOHEL),
EeTBACHHA.

EcAM Ha BeTBAX CAHOTO BETBACHHS COACPKATCT APYTUE BETBABHHS,
3HAYHT, AATOPHTM HMEET CTRYKEYDPY BACHEHHutX BemBAacHul. Mmenno
TAKYH CTPYKTYPY HMEET AATOPHTM DellleHHA KRAAPATHOTO YPABHEHHA
(cM. puc. 1.4), B KOTOPOM AAM KPATROCTH BMeCTO CAOE «Aans B «HeT»
HCIIOABIOBAHBI COUTRETCTREHHO 3HAKH «~» H t—%.

FaccMOTPHM CACAYIOMIVIO 33239V AAHO IFeAOC MOACKHTSABHOC YHC-
A0 n. TpebyeTca BrtyucanTh 1! (n-thakropraa). BoroMHENM onpeagae-
e ParTopuaAd:

n

\ ecal it = 0
<!kfl><2:-<‘..)<n, ecar n > 1.

nl=

BAOK-CXCMA AATORPITMA BEMHUCACHHA 1! ¢ TPCMSI ICPeMeHHEBIMH 11C-
AOTO THIIHD F) — @PUYMEHT, | — IPOMEXYTOYHAR HepeMeHHas, F — pe-
IYARTAT IPHBEAEHA Ha PHC. 1.6, AA IIDOBEPEY NPABUABHOCTH YKA3ZAH-
HOTO AATORUTMA JOCTROMM TPAccHponounyIio Taba. 1.4, 8 KOTOpOH pas
KOHKPETHRIX 3HAYEH 0% HCXOAHBLX AGHHRL TIO TIHAIAM 1PMICARR W BAEIUNA
HIMEHSHEHC [ICPCMEHIEIX, DXOAAMIMX B AATOPHTM. Aatiiiad TafAKUa €o-
CIaBAGHA AAM CAyHad it = 3.

[lpuBeseHHAA TPACCHPORKA ACKA3EIBACT TPaRHALHOCTE PAcCMAaTPH-
BHEMOI0 aATOpWIMA. Telleph 3311HIIeM 3TOL aalOPHTM Ha aAl'OPHETMH-
YeCKOM A3LIKS!

20



t

Puc. 1.5. Bnok-Cxema KoMaHesl BETBNEHUA

: Buon, n :
L

Puc. 1.6. bnok-cxemMa anropyTmMa BbIHMCREHWA 1)
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lar n F f Ycaorue
1 3
2 1
3 i
4 123, a4
3 1
6 2
7 2<3 pa
g 2
9 3
t0 3<3, 82
11 6
12 1
13 4 <3 wer
14 Brrrop

anr GarTopran
wenn, i, F
HaW B2o0I N

o= 1y 1 = L
noxa i < n, NOBTCPATE
HO F :=F =i
1 =2 11
xrg
SwmBOoO I

KOR

AGHHRIH SATODATM HMEET IHKAWUYCCKYEY CIIYKTYDY. B HeM HCIoAb-
J0BaHa CTPYKTYPIIaA KoMallpa HHKA «[loKa», HAM MEKAQ C OPCAYCAO-
BMEM. BADK-CXBMa KoMasab, 11MKAE «[Tuoka» DoRazawa Ha puc. 1.7, Ha
NS o1la MIMeeT CACAYIOINHIT BIHA,

ooKa yCHOBHME, NOBTOPSTL
v

cepua
b 4id
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Puc. 1.7. Bnok-cxema komaHas! uyvkna ¢Mokas

Her

Yenosne

BLINOAIICITHC COPHH KOMaHa [TeAd IHKAS)
HOEPOPIASTCH 0K YCAOBHE TTHEAQ HCTHAHHO.
Koraa vcAOBHE CTAHOBMTCH AOMKHBIM, BH- {

[ICAHEHHE ITHMKAa 3akamqubBaerca, Cayxed-
HEI2 CAORA «HU» H «KIT» 0B03HAYEFOT COOTRETCTREHHD HAMAAD M ROTHEN
IIHKAQ,

]:[HK}\ C NPEAVCADBHEM — JT0 OCHOKBHOA, HU HE AMHCTECHHAA f]]('lp-
Ma OPraHH3aATHH UUKRAHYCCKHX AATOPHTMOB. CYLIECTEYET IUKA C 10-
CTYCAOBHEM,

BopIIeMCs K aATOPHTMY PelleHHs] KBAAPATHOTO YPaBHeHWH, PacCMOT-
PHEE BIT CO CABAYIOLER NUIHIHHE: €CAH d = 0 — 370 VKe He KBAAPATHOE
VPaBIIEHHE ¥ £rd MOXKHO He pellaTk. B AaHHOM caydae Byaem CUHTATE,
Yt} UO0ARIOBATEAL OIIMOCA TIPH BBOAE AJHHEIX, MOJTOMY BBOA CACAYCT
MOBTOPHTE (pHC. 1.8). MHate roBaps, B AATOPHTVE DYAST TPEAYCMOTDEH
KOHTPOAB AOCTOBCPHOCTH MCXOAHEIX AQIIIEIX C IIPCAOCTABACIICM MOAL-
BOBATEAK BOMOXKHOCTH HCTIpaBAeHMA omKOFRH. Harmdne Takoro Kou-
TPOAS — elle DAHH NPH3HAK XOPOIIers KaUeCTEd TTDOTPAVMET,

Ha Af aATOPHTM pellleHHA KBAAPATHOTO YPABRHCHINA C KOITROACM
BEOAA AATHHIX OYAET UMETh CASAVIOIIMHN RIA;

ANr KBAIpAaTIIOS YPABHEHME
Bem a, b, ¢, d, xl, =2

HAY
IOBTORATE
sBOd a4, by ©
oo z

d := k- A1aec
acay d = D

To xl = (b - Joi/(2a)
%2 1= (-b-Ad)/(2a)
RRTEOR X1, X2

HH4A9e

BbLEOU «He” BolelTSCoILIX KDPHE[&)}
KB
KOH
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|

Bripon «Her | xl:=i{-k+d)/(2a) l
BEILECTBEHHETL
KOnHel» }

[xl = (b1 2a)

Puc. 1.8. bnok-cxema anFOpUTMB PELUeHWA KBAAPaTHOrG YPaBHEHMA C KOH-
Tponem BeoOa QaHHLIX

BAok-cXeMa CTRYKTYPHOH KOMAHABI IWMKAQ € TIOCTYCAOBHUEM HAHW
NMUKAd «AO» NoxazaBa Ha puc. 1.9, Ha Al paunvio KOMaHay MOMKHO
JANMHCATE CASAVIOUIMM OOpaloM;

OCBTOPATL
cepusa
o yCOJoEME

3ACCL HCIIGAB3IVETCA YCAOBHE OKCHYAHHA LKMKAL, T.€&. KINAd DHO
CTAHOBRW ISl FICTHHHEIM, IHEA 3aKaHYHBAeT pabory.

COCTanHM AQATORHTM DEIIEHHS CAGAYIOUIEH 3aAaqll: AGHBL ABH HA-
TypaAbHbIX unead M u N, TpeByeTcs BLITMCAMTE HX HauBOABIIHE 06-
HWIHE ArAHTeAr — HOA (M, N).

24



Puc. 1.9. bnok-cxema kovaHns! uwkna «Hos

2Ta 3apa4a PCUIAETCA € TOMOIILID METGAR, -
RECTHOMY 104, Hd3ZBAHHEM am-npu'rma EBKAHAH. Her
HMaea 3ToTo MeTopa OCHOBAHA I1Aa VTBEPIKACHHH, @
wry ecan M > N, ro HOA (M, N) = HOA (M -
- N, N [loopo6yHTe AOKa3aTh HTO CAMOCTOA- Ha
TeéABHO. ApyToe yrBepsRAeHHE, AeXalllee B OCHO-
Be pelleHHs A3JHHOTO AATORHTMA, OUeBHAHO!
HOA (M, M) = M. Ara «pYMHOTO» BLITIOANCHHA 3TCT AATODHTM MOKHO
QMHCATE B QOPME CALAYIONIEH HHCTPYRITHM:

I} coampr 4pcaQ paBHIA, B3ATL HX OQINCE 31IQYCIIHE B KaYCCTBE OTBC-
Ta. B HPOTHRHOM CJ‘ly‘-IH(-! HPOALDAFR TR BRITHOAHEHTAS ﬂAl‘('}pH'l'Ma;

2} CIPCACAHMTL OOALIICE H3 THCCA;

M=M-N

o]

Puc. 1.10. bnok-cxema anropwtva EBknuas
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3) zaveHUTbh GOABLICE YHCAO PA’HOCTLI) OOABINEND M MEHLIISTO
IHAUCHHAN'

4) BepHYTHCA K BHINCAHEHHIO IL. 1.

Baok-cxema airopurMma EBxalaa npreesesd Ha puc. 1.10. Ha Af
AQHHEIH GATOPHTM MOJKHO 3AIMHCATE CACAYIOMMM O0PA30M!

anr Esxnmi
gex M, N
HaY 55300 M, N
norka M = N, NOBTOPATE

HIT acnum M > N
mo M 1= M—N
mMupave N = N-M
xR
xn
KOH

AATOPHTM EBKAHAQ HMEET CTPYKTYPY UHKAZ C BAOMKEHHKIM ReTBAE-
HueM. BHIOAIIITe CaMOCTOATEARHO TPACCHPOBKY 3TOTC AATOPUTMA AAA
cayuasa M= 18, N = 12. B peayanrare p0KeH noaydutacad HOA = 6.

NOFMYECKVE OCHOBbI ANFOPUTMU3ALLIAM

TlpaMoc OTHCOUIEHHE K ODOTLAMMHPOBAHHIC HMECT AWCITHIIAHIIG,
HA4hlHEEMAH MATEMATHYECKOH .'\()I'MKI)I:“I, [JCHOBy K('}'I.'('}p();l CorTrdBaneT
anrredpa ACTHEU. HAY HCUHCACHWE BEICKAJLIBAHHA. | lOA BEICKA3LIBATIH-
2M HOHWMage ' Juoﬁoe YTBEp}KAEHHE, B (yI'HOITTeHIAH KDTOFIDI"U MOAHO
OAHOZHAUHO CKa3aTh, MCTHHHO OHO HAH AOHO. [lampumep, yTeepsk-
AeHHe «A\YHa — COYVTHHK 3&€MAH» — HCTHHHO. «3 > 3» — HCTHHHO,
«MocrBa — cToauma Kurasa» — aoxHO, «1 = On — aowmo. MCTHUHA
1 AOJKDB ABAA1OTCA ACTHYSCKHMMH 3IHAYCHHAMHU. ACTHYECKHE 3JHAHe-
HUS IPHBEASHHHWX YTREDRACHUN OAHOZHAYRG OTTPEASARHB. ADYTHMH
CAGBAMH, HX 3HAYCLIHSA SDASIOTCH AOFUHCCKEME KONCMAQIMamu.

AOTHYECKOE AHAYEHKWE HEPEREHCTRA X < 0, rae x — nepeMeHHas,
SIBASICTCS ACPCMAHHEIM, T. €. B 3dBHCHMOCTH OT 3HAYPHHA X OII0 MOJKCT
fihtrh AMOG MUTHHHEBIM, AHOO AOKHRIM. THKHM OGpazoM BEOAHTCS 110-
HATHE AorudecKall nepeMeniod. b omHcaidaX aAropUTMOB, 8 TAKMKC B
UPDIPAMMAX HA PA3AMYHRIX A3BIKAX LPOIPAMMEPOBAHHA, AOI'MYECKIE
[lepeMeHHEIe MOTYT OO03HAMATLCA CHUMBOAMMTECKHMI HMeHaMy, KOTO-
PBIM CCOTBETCTBYET AOTHYECKUH THI AaHHEIX. MHave rorops, ecan 13-
BeCTHO, 910 A, A, X, Y H Ap. — IepeMeHHBe AOIHISCKOTO THIE, 3TO
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03HAYAET, YTO OHH MOTYT OPUHHMATE TOALKRC 3HaveHue MCTHMHA uan
AOXKD.

OcHOBEL (POPMAALHONG ANNAPATA MATEMATHUECKON AOTHKH CO3ASA
B cepearue XIX B. aHranBicKu# MaTeMaTHR AJKopaK Byab. B ero uecrs
HCYHCASHHE BEICKA3HIBAHHE HAZHBaeTCA OvAeBOH aATeBpolt, a AOrHYe-
CKHE BEAHIHHB — OYACBCKMMM.

Aoruyeckoe RMPIKEHUE (Acrudeckas (Popmyaa) —— 3TO IPOCTOS HAH
CAOKIIOE BRICKA3LIBAIIHC. CACOMKHOE BHICKA3LIBAIIHG CTPOMTCA M3 TPO-
(TTHX € TIOMOIIBK) AUNECKUX Onepayuil {CBA30K).

HrMeloTes TPH OCHOBHBIX AOTHYCCKHX ONCPALHA: OTPUUAING, KOHE-
KHEKUMA (ACHHYECKOe YMHMKEHNE) M AWTHEGHKIUSA (AOIMUYBCKOE CAO-
JKeHHe).

Ompuyarue 0B03HAYALTCA B MATEMATHYECKOH AOTHKE 3HAKOM &—»
n tuTaerca kak HE. D10 oaHoMecTHas onepallda. [lanpumep, JanucL
— [x = ¥) uaTaerca caepyiomuyM odpazoM: HE (x paeHO ), T.e. 3Haue-
HHUe OYAST NCTHHHEM, €CAH X He PAaBHO ¥, H AOJKHEIM, €CAH X PABHO ¥.
OrpanaHue H3MCHACT IMAYCHAS ACTHYECKOH BEAWTHHBI Ha MPOTHERO-
MOAOSKHOR.

Koumonxyua 0003navacTes uakoM & u untactea xak H. 3rto Aryx-
MecTHAas onepaliys. Hanpumep, 3amacn (x > 0) & (x < 1) o3uagaer, TITo
AQIIIan AorgaccKast copMyaa npemer 3naderue HCTHHA, ecawu
x € (0, 1), v snavenune AQKE — 8 IpOoTHRHOM tayuae, CABACBATEAL-
HO, pPE3YABTAaTOM KOHBHHKOHK sABAdeTcs ICTHHA, ecad HCTHEHHU
oba oncpataa.

AUABHOHKYUA ODDIHAYAETEH 3HAKOM vV, KUTGPhLA ykrtdeTcd Kak AN,
HampuMep, sanues (x = §) v {x = 1) 03mzavacT, 4ro hopMyaa NpHHHMAa-
e MCPMHHIK: 3HAUEHH8, eCAM X — ARGWUYHad Oudipa (0 »nanm 1), Caepo-
BATEALHO, PCIYABTATOM AHALIOHKOHH sIBAsteTCT MCTHEA, ccan xora
Bbl QAHH OuepaHa HMeeT 3Hauenune MCTHHA,

ITpaBHAA BLHIIOAHEHHS PACCMOTPEHHEIX ACTIHNECKHY oIepanui oT-
pwEeHnl B TaOA. 1.5, HaseBaeMcH mabAuuell UCMuRHOCKI (338ChH
A U B — poruveckle BeaHTUHHE], &@ OyKBaMH «FI» H «A» 0G0o3HaTeHE
cooTeercTBenHo 3uavenna MCTHHA » ACHKKE),

Tabnuua 1.5 Tabnuua MCTUHHOCTK

MNeu/u A B HE A Al B AHAME
1 n Hn A H H
2 H A A A H
3 A " 51 A H
4 A A H A A
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[MocAep0BATEARHOCTE BHINCAHEHHA OIepalliid B AOIHMYECKHY BHIpa-
JKEHUAX OIIPeASAAeTCA CTAPUIMHCTEOM ONepalMil: oTPHIIAHHE, KOHb-
OHKUMA, AMIEIOHKIHA, KpoMe TOro, IopIAOK REIIOAHEHHA QNMepanii
B AOTHHYECKHX HopMyAax MONKHEO MCHATL C MOMOINLIC CROGOK:

(A U B} AU (HE A 11 B) AU (HE A U HE B).

PaceMoTpsM AAS OpHMMEpPA BEIMHUCASHHE 3IHAYCHHA AOTHYECKOH
GropMyARr
HEXWUYWUAU XU Z

OpHE CASAYIOUIHYX 3HAMEHHAX AGTHYSCKHX mepeMmeHHWIX: X = ACHKKE,
Y =HCTHHA, Z - HCTHHA.
OTMeTHM IHIPAME NOPHAOK BEIIOAHEHHA GIEPAIMA B 30AAHHOM

BLIPAKEHFH:
OROBONE,
HEXMWMYHUAHL X H Z

Hcmoabays TaGAHITY MCTHEHOCTH, BLIIOAHMM BLITHCACHWE IO 8-
TaM:

1) HE AOXKb = HCTHHA,;

2) HCTHHA M UCTHHA = UCTHHA;

3) AQXKD M UCTHLA — AOXKL;

4) UCTHHA AW AGKE = HCTHHA,

3HaueHye pacCMOTPEHHOH AOTITIecKol dapmMyant — MCTITHA.

PaccMOTPHM CABAYKALECE YTBEPHMACHHS: «3iladyeHde X HAXOAHTCA B
HHTepBaAie oT 0 A0 1», DTO YTBEPRAPHHE MOMKH() 3AlIHCATH R BHAE CH-
CTEMBE HEPABeHCTE

0sXx<1,
CDOTEETC'T'BYTD].LIEQ AOTHY&CKOE BBEIDAKEHIE 6YAE‘.T HMETR RHA
(X20) M (X <1),

A ‘rellepb YCAOKHHMM 33A4YY M 3anMLIEM B BHAS AOTHHECKOIO BHI-
PAELHHA CASAYIOITEE YIBEpHASHME: FOUKd HA TTACGCKOCTH C KOODAHHA-
TaMu (X, Y) HaXOAHTCA B KOARIE ¢ HeHTPOM B HaYaAe KOODAHHAT, C
BHYTPEHHEM PAAHYCOM, PABHBIM |, M BHEIIHUM PapAMyCOM, PanrHEIM 2
(prac. 1.11). D10 BripasReHne OYAET HMOTE BHMA

(X2+ Y2z 1) U (X2+ Yi<4).

Onepans KOHbKHKIHEYE BEIMOAHASTCA CAEAVICIIMM opa3oM: BBI-
fupaeTcs MHOMKECTBO TOUEK, YADBASTRODAIUWIVMK IepPBOMY HepaBeH-
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cTBY (X% + Y% 2 1), U ¥3 TIOAYYEHHOTO MHOXe-
CTB& BEIAGAAETCS NOAMHOMECTBO, YAOBAETBO-
pAOIIee BTOPOMY HepaBeHCTRY (X* + Y2 < 4},
4TO0 H OyAeT OKOHYATSABLHLIM Pe3yALTATOM.
MokHG TakKRe CKA3dTh, YTU HCKOMOE MHOMKe-
CTBO €CThH NEPEeCeTICHH? ABVX MIOKeCTB, I2p-
BOE U3 KOTOPBIX YAOBASTBOPHET ICPBOMY Hepa-
BBHCTRY, 4 BTODOe — BTOpOMY. KOHEBIOHKIIHA —
AOTHMECKOS  YMHODEKEHHe, T.e. oIepalHs, Puc. 1.11. 3apaHve
HRIYHCAAKITIEA TAKOS TIepecedare, KoneLeBoR 0bNacTK
3aMHINCM B BHAC AQTHHUCCKOTO BLIPAXMKCITHS
C‘LE,d,yI:OI.I.I,HQ y'l'[—_!ﬂl'])i(..’\(—!H MED TOY KA Hel HAOCKOCTH
¢ KOOpAHHATAMH (X, ¥Y) IIAXOAHTC BIIC KOALIIA C [CIITPOM B [144ahe
KOOPAHHET ¢ BHYIPEHHUM DAAHYCOM, PABHBIM T, H HHENTHEM papry-
COM, paBHHM 2 (¢, puc. 1.11), 270 BHIpaskReHue GYAST HMCTE BHA

X%+ V2< 1) UAVL (X2 4 Y25 4),

BeImoaHeHMe ONepanii AHSEIOHKIHE TPOHCROAMT CASAY MM f1-
Pa3oM: BHIOHPAeTCs MHOMKECTBO TOUEE, YAOBACTBOPAIOIEHKX OSPBOMY
EepabeHCTAY (X? + Y2 < 1), K K HeMy NpHGABAAETCH MHOMECTHO, YAU-
BAGTEOPAKINEE BTOPOMY HepaBeHCTBY (X? + ¥2 > 4}, Tak nposcHsercs
CMLICA APYTOTO Ha3BAHHA ONEPANHH AMIBIOHKIIMH — AOTHICTKOS CAO-
JKEHHE, T.€. CAOKeHHE ABVX MHOMECTR.

TTocAeAHION 33ABYY MOFHO OHIAG pellHTh HHAYe. COOTBETCTBY-
I0IIee AOTHYECKOE BEIp@XEHHE MOKHO 3alMHCATh KaK OTPHIIaHKE Tlep-
BOTrG ACTHYIECKCIO BEIPAKEHUS, MOCKOABRKY TOYKH, HAXOAAIMIHECTd BHe
KOABI@, —— 3TO TOYKH, KoTophle HE NpHHAAAEMAT KOABILY:

HE (X2 + V2> 1) ¥ (X + V2 4)).

CAEADB&TEA_BHD, CIIPABEAAHBD DABEHCTEO MEXKAY ABYMHI AQTHYSCKH-
MH BEIRDOKCHHAMA

HE (X?+ V22 1) U (X2+-Y2<4) = (X2+ V2 < 1) UAU
(X2 + Y2 4).

HS 1O iIE)H“Hpﬂ CTAHOBHAITCH MOHHATHRIM CAe;_\,ymr_[l,ee HpaBH}\O
[ peoBpalcBanus: oNCpanusa CTPHUIAITHS, NPEMCIICIIHAS K ABYM Hepa-
BEHCTBAM, CBASdHHKIM Kﬂli‘hKJHKIJ,HF!I‘:I, HAMBHAE " SHAKH GTHX Hepa-
BEHCTB Ha NPOTHBONOAQMKHEIE, 4 KOHLIOMKIHIO — 11 AHITLIOITKITUIO
(MAH AM3BIOHFIIHIO Ha KOHBKIHKLHIO).
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PaccMoTpHM NPHMEP aAMCPHTMA, B KOTOPOM HCHOALAYETCH CAOMK-
HOE AOTHYeCKOe BhHIpaReHHe. [To aaMHaM TReX CTOPOH d, b, ¢ Tpe-
YTOABHHKA BBIYHCAHM €ro HAOINAAR.

AAD POLUTEHKAA AQHHOH 38A8YH HCIIOARIVeTC dopMyAaa [epoHa:

Jplp—alp -b)p-c),

rae p = (o + b + ¢}/2 — noayLepUMeTD TPeyTOABHHKA.

HMcxoantic AaHILIC AOASKHE] VAOBACTBODATE OCHOBHOMY COOTHOINE-
HHUIC AAA CTOpPOH TpeyTuABHHKa: AAMHA KaRAOH M3 CTOPOII AOAKHA
OLITE MEHBIIe CYMMEL AAMH ABYX APYTHX €70 CTOPOH.

AATODHTM BRMHCAEHMS TIACIHIAAN TPCYTOALIIMKA HMEeT BeTBAITVIO-
A CTPYKTYPY. YCAOBHE B CTPYKTYPHOH KOMAHAS RETBASHHH 3aMHANIEM
B BUAC CAOKHOIO AOMHYECKOrO BLIPAZKCIIMA, KOTOPOS IO3BOAHT «OT-
PUARTROBATL? BCE BAPHAHTEL HEREDHRX WOXOAHRIX ARHHKIX:

anr Tepcn
Bam A, B, C, F, 5
Hay =®BrOO A, B, C
ecmt (A > 0) M (R>0C)y M (C>0)y M A(A+DB>C) H
(B + C >4y U (A + C > B)
T+
P (A + B + C)/2
3 wopeiiz (P #(P—A) * (P—-3}) * (F-C})
BHBQLN «[lncmane =», S
HHaYe BHEOO «He3eDHEE MOKQNHEIR OAaHEHEX»
KB

1l

]

KOH

BCMNOMOTATENbHbIE ANTOPUTMb!
W NPOLIEQYPL

B Teopru aArOpHTMOE CYIECTBYET NIOHATHE BECROMOFAMEABROIG QA-
ropumsMa, 1. . aArGpuTMa pelneriid HeKOTOpClﬁ MoA33AATH B3 OCIIOB-
HOF pellaeMol 3aaaui. [IpH 5TOM AAFOPHTM PEeLIeHHE HCXOAHON Hd-
Ad9H Ha3bIBaeTCd OCHOBHEIM.

B raMecTBe IpUMepa pacCMOTPHM CASAYIONIVIO 3dAauy. Tpebyered
COCTABHMTE AATOPHTM BBIYHCACHHA CTENEHHOH Eby‘IIKI{HI/I C OEARM IIO-
kaanreaeM: v = x5, tae k — reaoe umcao; x = 0.
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B aare6pe Takas QyHEIMA OMPEASACHE CAGAVIONTHM Oo6pa3zoM:

1 upnn =0

x" =+ oppn < O

x%  mpun>0

B aampoit 3aaade B KauecTBe MOA3EAAYH MOXHC DPACCMATPHBATE
BOAREBASHHE HHCAD B HEA)’]O HDAOJ!(HTE‘.ABHYTO CTRIIeHb.

Yautemsas, yTo 1/x7% = {1/X)7™", sanumeM ocHOBHOM asTOPHTM pe-
IMEeHHA 3TOK 3dAaYH:

AN CTeNEeHHEA $VHXLAS
ey n; Bem x, ¥
Ha® BBOO X, It
ecny n = 0
wa y: = 1
MHaye ecnu n > C
ro CTENEdL (%, n, y)
uuage CTENEHb (1/x, —-n, y}
KB
Xn
BHECT ¥
KOH

B 0CHOBHOM AATOPHTME ABAKAH MTOBTOPASTCS KOMaHAd oSpallieHHA
K RemomMorareArHoMy aaroputvy c mMeHeM CTEITEHB — aaroputMy
BO3BCACITHA BCINCCTBEHHOTC OCHOBAHHA B IIEAVIO TIOACIKHTEABHYEO
CreleHh TOCPEACTROM BTG MHOIOKDATHOTG TIEPEMHOKeHWA, Beamyn-
HEI, CTOAUHE B CROCKAX B KOMAHAC 0DpAaleNts K BCIOMOLATCALIIOMY
AATOPHTMY, HAARIBSHIICH (IEKMUIECKUMU NOPDOMENPAML.

B yuefHOM aATOPHTMHYECKOM R3BIKE BCIIOMOTATEALHEIE &ATOPHT-
MH O(OPMARIOTCS B BHAE [POLEAVP. 3Sanuidem Ha ASl nponeaypy
CTEIIEHE: :

nportenypa CTEIEHE (Bew o, uex k, pem z)

uen 1
HAY 7 = ~; 1 =1
nora i £ k, DOBTOPATH
HLL L 1= 2 X 4d
i =1 4+ 1
KL
KOH
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3aroACBOK BCIIOMOTATEALHOIO AATODHTMA HAYHHAETCA CO CAO-
Bd «MPOLEAYPd», MOCAE KOTOPOTO CASAYIOT MMA 3TOH MPOLSAYPH H
B CKOOKax — CnUcoK opMAaAbLHLIX MapaMeTpoB. B sToM cmucke
MepeYHCAATCA DepeMenHble dPI'YMeHTH 4 NepeMeHHBIE pPeSYyAh-
TaTH ¢ YKa3aHHeM HX THNOB. B AdHHOM TIpuMeDe @, kK — PopMaAL-
Hile NapaMeTPRI-aDTYMEHTH], Z — lapaMeTp-pe3yAbTaT. CaeAcBa-
TeabHO, nponeaypa CTEINEHD NpoH3BOART BEMMHCARHHA 110 ¢(hopMy-
Ae z=ak,

B OCHORHOM AATODHTME BHIUHCARHHA CTEIEHHOR DYHKUKM obpa-
mMeHHEe K Npotleavpe MTROHIBOANTCA TOCPSACTEOM YKA3AHUA ee HMe-
HY M TIPHBEACHHA AdAee B cKOOKax cnHcKa QaKTHYECKHX napaMe-
TPOB.

Mexkay oOpMaskHBEIMH H (paKTHYECKHMM [apaMeTPaMH NpoUgAy-
PH AQASKHE] BHIOAHATLCA IPABHAS COOTBETCTBHA!

® [IC KOAMYECTBY (CKOABKO (DOPMAALHBIX, CTOABKO H (PaKTHYECKHX
TMApaMeTpoB).

= MOCACADBATEALHOCTH (NepBOMY hOPMAALHOMY NAPaMeTPy COOT-
BETCTBYET NepBbiil (haxTiieck il napaMeTp, BTONOMY — BTOROE
HT.AN

W THMAM (THIB COOTBETCTEYIOLIMX (DOPManbHBIX H QarTHYeCcKHX
NapaMeTpOB AQAKHE! COBITAAATE).

DAKTHYCCKEE TaPaMeTPL-APCYMCHTEL MOTYT GLITL BBIPAXKOIIMSIMUI
COOTRETCTRY R ETO THIA.

Q0panciie K NporeAYRe HEHITHHPYET CACAYIOLIHE AeHCTBH!

1) IHaueHHs LAapAMETPOR-8DTYMEHTOB NPUCEAMBAKOTCH COOTBET-
CTBYIOUWIHM (hOPMAAEHEIM TapaMeTpan,;

2) BhILOAHAETCA TEAC LUPOLUEAYPH (KOMaHAR BHVTPH NDOTIEAY-
p&I};

3} sHavyeHHe PesvAbLTATA [IePeAAeT S COOTBETCTRYIOMCMY hakTHYC-
CKOMY DADAMETRY, H IPOHCKOAWT TE2PEX0A, K BEIIIOAHEH LK) C!\EAY[GII_[(—!FI
KOMAHARL OCHOBHOTO aATOPHTMA.

B nponeaype CTETIEHD HET ROMAHA BROAA MUXUAHBIX AAHHLIX H
BLIBOAG PE3VALTATOB. JACCL MPHCEAMBAITHC HAYAALHEBIX 3HAYESHHH ap-
TYMeHTaM [, N} NPOHSBOAMTCH Yepes HEPeAgyy lapaMeTpoB-apry-
MCHTOB, 8 IPpHCBadBaHle pe3yAbTaTa nepeMceiHoHl (¥ MPoUCcXoanT He-
pes lepaadyy lldpaMeTpa-pesyvakTaTa ().

Taxum ofipazox, Iepeiada 3HaTeHUH DapaMeTpPOB HPOIEAYD ABAH-
eTcad TPETbUM CuocoDOM OPUCBAWBAHKA (HADAAY ¢ KOMALAAMA NPH-
CBAWBAHHA I BBEOAA). '

HenoasiosaHe NpoLleaAyp Mo3BOAAST CTPORTE CAOUMRKIILIC GATOPHT-
MEI METOAOM TTOCABADRATEARHOW ARTARAWARTTHH,
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AT UED.

m OCHOBbI CTPYKTYPHOIQ
MPOrPAMMMWUPOBAHUA

IMpomao y=e DOAce MOAYEEKA €O BPEMCITH NOABACIHHS MTCPBOH
3BM. Bee 310 BpeMsa BEUHCAHTEARHAA TEXHUKH CTREMHTEARH) Pa3BH-
Bdaach, Mamenssach saeMenTHag 6aza IBM, pocau ux BRICTpoaeH-
CTBHC W 00LOM NAMATHA, H3MEHAAMHCE CPeACTBA HHTepdeHca IeAOBEKd
¢ MAlIKHOHA, BesyCcAOBHO, 9TH W3MEHEHHN CKARBIBAAMCH CAMEBIM HEMO-
CpeACTBeHHRIM 0Opasox a paboTe ODporpaMMACTa. ONpeAcASHHBIR
ODIMETIPHUHATEIH CIIOCOG LPOHABOACTEY YRIO-AHO0 (R ABHHOM CAyYae —
MPOTPaMM) HASHIBAKT TEXHOAOTHEH, NOTOMY Agacc OYACM TORBOPHUTE G
MeXHOAGIUU NPOTHUMMUDOEQHIIA,

Aast meperix IBM ¢ «TecHO#» NAMATEIO H HOOOALHIHM GLICTPOACH-
CTBHOM OCIHOBILIM IMOKA3IATEAEM KAYECTBd LpOUpaMmhbl Ohird €8 3KO-
HOMUWYHOCTh N0 3dHUMAEMOH TaMATH H BPEMEeHH cueTa, YoM nporpaM-
Ma MOAYYAAACE KOPOUC, TCM KAGCC NMPOrPaMMHCTA CYMTAACH Bhiue.
Taroe cokpallerue HpOTPaMMBl YacTo TPeOoBaAo OOABIINX YCHAMM.
MHOTAR HPOIPAMMA LOAYYAAACE ITACTOALKO «XHTPOH», ¥TO MOrAa «ile-
PEXHTPHTB: CAMOTO dBTOpd: BOARRATHRITHCE Y@pe: HeKOTOpoe BpeMsd
K cOGCTBEHHOH NPOTPaMMC K JRCAQS YTC-TO H3MENHTL, IPOTPaMMHCT
MOT JAIYTATBCA B HEH, 3a0blb CBOKS €IGHNAARHYH) HABHIR,

(ueHE CAOKHBIH HAIODWTM RCOBTAH  YBRAHUHBAST BepOATHOCTE
OMIHGKH B APOTPAMME, KaK M BCPCATIIOCTL BLIXOAA H3 CTPOA CAOMHOTD
TEXHHYECKOTO YCTPORCTBA GOABLLE, HEM 11IPOCTOTO,

JTanmel M3TOTOBASHMSA HPOTPAMMIIOrO NPOAVKTE OPOrPaMMHCTOM,
CACAVIOLITE:

1} npoeRTHpORAHHE,

) KopupORaHHE:!

3) oaapka.

fipoermupoBanue 3aKAIONAcTCA B paspadoTre aATopHTMa OYAYLIe#
LPpUIRaMMbl, Haupdmep BAOK-cxeMbl. KOogupoBaHue — 3TO COCTABAE-
HUE TEKCTa IPOUPaMMLL 114 A3LIKC MPROTPaMMKEPOBaNd. OmAadgKa ocy-
LECTBASIETCA € AOMOUIBKE FECTOR, T.8. [[POM3BOAWTCA BEIIOAHPHHE
[IpOrpaMMel ¢ HeKOTOPEIM 3apaiice MPOAYMAHHEIM HAGOPOM HCXOAHBIX
AAHHEIX, AASL KOTOPOT'O H3BecreH pedyawral. [Ipu 910M 4eM CAOKHEeR
nporpaMma, TeM GoALlIee MHCAC TeCTOR TPeSyeTcs AAS CC MCUCPITLI-
BaMWIeH NMpOBepPKH, QUeHL «XHATPYIO» HPOLPAMMY TRYAHU LPUTSCTH-
POBATh HCUSPOBIBAIOMIMM GOPAZ0M, THK KAK RCETAY DUTARTCA ROZMOMR-
HOCTE HE 3aMETHTE KAKOH-TO «IIOABOAHEIH KAMCIIL».

C poCTOM NAMATH H GREICIPOASHCTEHA 3BM, ¢ osepileHCIROBANH-
eM H3ARKOR TPOTPAMMHPOBAHTHA H TPAHCAATOPOE C 3THX A3LIKOB IPO-
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GAeMa SKOHOMHYHOCTH NpOrpaMMBI CTAHOBUTCH MeHee pcTpoid, Bee
foAee BANHHMH RANSCTREHHEIME XapPAaXTePHCTHRAMH IPOTPaMM CTa-
HOBATCA HX [POCTOTA. HATAAAHOCTH H HAAEKHOCTh, 4 C MOABASHHEM
MAIIHH TPeTHErD TOKNASHHT ATH KaueCTRa CTAHOBATCI OCHORHEIMH.

B Rou1te 60-x — navaae 70-x rr. XX B. O peAEAToTCA AMCIHMIIANIA,
IOAYUMBIIAA HaiBaHHE CTPYKTYPHOTO TROIpAMMHDOBaHHE, Ee mosas-
ASIIHG K PA3BHTHE ¢BIaHO ¢ HMeHaMH 3. B. Aefircrprel X A. MuACs,
A.E.Knyra u ap. CrpykTypHOE OpOrpPaMMHPOBAHME AO HACTOSLIErO
BpeMeHH OCTAETCI OCHOBOH TeXHOAOTHH NMPOrpaMMEporaHua. CodAlo-
AEHHE ero MpHHIMIOE MO3ROASEeT IPOTPaMMHCTyY ORICTPO HayYMThCH
CO3AQBATE SICHEIE, DRIOMUGOUHEE, HAACHKHEIE OPOTPAMMEL.

B ocHoBe CTPYETYPHOTO IpOrpaMMHPOBEHMA A€XKHT TeopeMa, Ko-
TOpag GHIAA AOKA3dHa B TEOPHH IPOTrpaMMHPOBAHHSA! QATOPUMNM JAS
pewenus Aol AOrudeckoll sggaul MOXKHO COCRIOBUIML MOABKO U3
cmpykmyp (CAegogaHue, Bempaenue, Ljuka, Ha3LIBAEMBIX DA30BLHIMU
AATOPHTMHYECKHMH CTPVEKTVPAMH.

PaHee y7Ke IPHBOAMAMCE 3TH CTPYKTYPEL [10 CVTH, Bo BCEX PACCMO-
TPEHHEIX HpPHMepax IPOrpaMM HCIIOABI0OBAARCE IIPHHIIHIILI CTRYKTYD-
HOT( IPOTPaMMHPUBAHHNS.

CAregopaHue -— 3TO AHNICGHHAA HOCAGAOBATEALHOCTE AeHCTBHE
(pric. 1.12]).

Kaxpas Cepuf B TAKOH HOCACAOBATEABIOCTH MOMKET COARPMKATL B
cele KaK MpeCTyIo KOMAIIAY, Tak M CAOKHYIS CTRYKTYPY, 110 olla 0bs3a-
TEARHD HMEE! (AMH BXDA T OAHHT BREIXOA,

HemBaeHue — 3T0 AATOPUTMHYESCKAT AALTEPIATHDA, KOTOPVIC MOF-
HO 3alNCaTE B BUAE

ecnu VONORVE
mo copma 1
MHANe Cepud £
KB

YOpaBieHHe B 3TOH CTPYRTYPC MePCAGCTC 11a OAITY U3 ABYX BeT-
Bell {cepuil ROM@HA) B 3dRMCHMMOUTH OT MOTMHHOUCN HAH AOMKHOCTH
YCAOBHA, 3aTeM TPOHCXOAHT BLIXOA 1Ia obllee MPOACAKEHHe (O,
puc. 1.3).

Henoawas dopvia BeTBASHHA HMeeT MeCTO IIPH OTCYTCTBHH ReTRW
«HITATCY;

—-hl Cepya 1 }——-!iepuﬂ 2 I——-

Puc. 1.12. NuHelHas CTPYKTYpa NporpamMmupoRaHiin CneqosaqHie

34




acnn YCOIGEKE
TO CcenmH
xB

Lfuxa — 3T0 MOBTOPEHHC IIEROTOPOH IPYVLIILI ACHCIBUA 110 YCAQ-
BHIO. PA2AMYAIOT ABA THIIA TTAKACR, TTERRRIT THIT IIHKAHUYECKOR [TPYK-
TYPLI — IIHKA C NPEAVCAORHAEM (M. puc. 1.7):

aokKa yolcere, nOBToOpaATh
HO,

Cepusn
KL

3A€0h HOKA yeAOBUE UCTHHHOE, BBINOAHAETCI cepia, ofpaiyioman
TCAC [JEKAA.

Bropoi ruu HKAHTEeCKON CTPYKTYPHl — LMKA € IOCTYCACBHEM (CM.
puc. 1.9):

OOBTOPSTH
Ccepus
Ao yConoByeE

3ACCE TCAC IHKAS IPCAMECTEYET YCAOBHK) LIHKAQ H IIOBTOPAET CBOQE
BHIIOAFICITMC, CCAM YCAQDSIC AOKIIOC. [1OBTOpDCHUC 3aKAITIHEACTCA,
KOTAR YCJ\URHE CTAHGEHWI'CH WIOTHHHEREIM.

TCOpCTHYCCKH TICODXOAWUMEIM U AOCTATOTHEIM AAS IIOCTPOSHHA AK)-
ﬁ(_ll"() THEAHYELIKOUD aAlprryva deaxdenrcd ITHEA C HpEAYCADBHEM, T.€.
oTo Goace OGIIUE BAPHAHT [IMKAZ, deM HHKEA € TOCTYCAOBHEM, [3 caMom
ACAE, TRAG HKAA «A0» X0TH OB 0AHH pa3 08d93aTeAbHO BEIIOAHITCH,
TaK KaK NpoBepXa VCAOBHA NPOHCXOAHT [OCAE 3ABEpINeHHd eT0 BH-
MNOAHEHHA, a A THEAL «[JoRKa» BO3MOMKEH PApPHAHT, KOFAA TEAD IIHKAA
He BHITIOAHWTCA HU pa3y. CABAQBATEARHO, B AKBOM A3EIKE IPOrPaMMH-
POBAHHSZ MOXKHO GbIAO Ol OTPAlINYHMTLCAE MCIOALIOBAIIMCM ITHKAA
«[Toka», OAHAKO B PAAE CAVUAER TPHMEHEHHE TIMKAG ¢A0» OKaInIRaeT-
it Boaee YAOGHEIM, H NOJITOMY OH MCHOAL3VOTCA.

HFIOT‘I.’\B R AHT‘:’pd'T’}’p(—‘ (T’I'[)}’K‘I‘)’IlH(I(—! HPOrpaMMUDOBAHKME HAdALLIBAKYI
nporpaMMupoBandcM dcs GOTO [Ges onepaTopa DeIVCAGBHOMO Mepe-
XOAR). ASHUIBMTEABHO, LIDKW T4ROM [OAXCUAE K IpOrpaMMHDOBAHHEK)
HET MecTa Be3ycAoRFOMY TiepeXnay. | leoTparaaHroe MCTTOARRORAHHE
p mporpamMmax GOTOQ AMIIacT HX CTPYKTYPIIOCTH, @ 3HAYMT, B BCOX
CRAZAHHEIX C FTHM HOAOM HWITEARHRIX UBOHCTE am-opm'ma: llp{')ﬂpd‘-lHﬂL'-
TH H NaACKIIOCTH. XOTSI BO BCEX NPOHEAYPHEIX A3EIKAX IPOTPAMMI-
POBEHKY 3TOT OTIEPATOP IPUCYTCTEYET, AA ofecnede A CTRYKIYPHO-
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IO NOAXCAE K MPOrpaMMHPOBaHBD eT0 ynoTpeGaenna cacayeT Habe-
TaTE.

CAOMHBIE AATOPHTMEI COCTOAT H3 COCAMHCHIILIX MCIRAY cofoi 6a-
J0BLX CTPYKTYR. COSAWHEHHE STUX CTRYRTYD MOXKET BRINOAHAThCH
ABYMA CIoCO0aMU: NOCACFOBAMEABHEM H BAORKECHHBIM, DTO aHAAOTHYI-
HO CHTyHT‘HH R f-l.ﬁ(—‘.l('l"[)ﬂ’l'(—‘.)(HHKﬂ, l'Ae mﬁym CAOX(H.'Y[U BAEKT])H‘IB‘
CKYE) 1lellh MOJKHO DA3A0SKHTE HA MOCABACBATEARHO W MADAAAEARHO
cOepHHEHHBIE VIACTKH,

OAHEKO BAOKEHHBIE AATOPHTMHARCKWE CTDYKTYPH HE HBAXHIICH
AHAACTOM ITaPAAACALIIO COCAMIICIIIILIX JACKETPHUCCKHX IPOBOAHWEOR.
3AECE BOARIUE TIOAXOAMT AHAAOIMSY € ME@TPeIIKaMH, MTOMelleHERIMH
APYT B Apyre. Ecan OACOK, COCTABASIOIIHAH TEAQ LHEAA, CaM ABAASTCA
IHKAMTECKON CIPYRIYDPOR, 310 3HEYHT, YTO HMEIOT MeCTO BAUKCHHEIS
IMKARL. B CBOIO OUCpeAL BITYTPEHHHE ITHKA MOSKET HMETE BHYTPH cebs
TE UAHH LIHKA K T A, B CBA3M € 3THM BBSAEHO MOHATHE DAYOUHBL BAO-
MENHOCME JUKACE, TOUHO TaKoKe H BETBAGHHA MOTYT OHITE BAOFKEHHRI-
MW ADYT B ADVTA.

CTPYETYDHEME HOAXOA TpebByeT CTAHAIPTHOTO H300pdmeHus HAOK-
cxeM aaropuTMoB. Kaokaan Ga3zoBas CIPYRTYPA AOAZKIIA HMCTL OAHII
BX0A H OAWH BHIXOA, HecTtavaapTHO naolpadenHds BAGK-CXema aa1o-
PHTMA IAGKC YHTASTCA H TCPSCT CBOIO HACASAIIOCTL.

[TpuMepbl CTPYKTYPHBIX OAOK-CXEM dAIUPHTMOB LLDMBEAEHKL Ha
pHc. 1.13. Taxye GAOK-CXeMEl APTKO YMTAHITCA ¥ XOPOIHIG BOULPHITKMMA-
KOTCH 3PHTEABHO, IPH 3TOM KAKAQH CTRYKTYPC MOEKIO AATL Hd3BaHHE.

B y1eGHOM aATOPHTMHYECEOM S3hTRE, 11DEAHAXHAYEHHOM AhH OIH-
CaHHA CTPVKTYPHBIX aATOPHTMOB, KOMAIAd BCIYCACBHOIO [IEPOXOAA
OTCYTCTBYET. MCnoAR30RaHUE 31000 sk K 1Py 0Oy 9eHHH c1ocoGCTRY-
eT «CTRYKTVPIIOMY BOCIHTAIHIOY IPOTPAMMMKCTA,

Harasanoors Crpykrypam aATOPETMOB Ha Af npuaaeT CTPYRTYRH-
3aUsT BHAA UX TeKRCTa. OCHOBHOM HCIHOALRYeMEIH AAS 3TOTQO TIPHEM —
CAHMI'M CLPOK, KOTOpPhIe ACAJKHBI TOATHHATBECH CAGAVIOHIMM IIPanH-
AdM:

® KOHCTPVKLHH OAHCCO YVPOBHA BAOJKCHNOCTH PACIIONATAIOTCH Da
OAHOM BeDTHKAABHOM YPOBHE (T. 8. HAUHHAKYIUH C OAHON LO3M-
UHH B CTPOKC];

W BAKEHHBIE KOHCTPYKIIMH CMELAKOTCA o CTPOKe Ha HeCKOABKO
OO3UITHH BIPARO OTHOCHTEARHO BHETTHHX AAS KOHCTPYKIIHH.

CTPyKTypH TCKCTOD BATOPHTMOB HAa AH AAA DOK33aHHEX Ha
pHc. 1.13 Baok-cxen nprkeagHhl B raiia 1.6,

CIPYKTYpIIas MCTOARKA AATOPHTMHIAIHE — 5TO HE TOALKO hopMa
OUWCAHKA AATOPHTMA, HO H CROCOD MbIACHUR nporpammucma. CACAY-
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4

Puc. 1.13. TpruMepsl CTPYKTYPHEIX BNOK-CxEM 8NropuTMGCE:

8 — BNOXEHHBIE BETBMSHWA C (MYDBUHOR BROXEHHOCTH, PEBHOA EOVHWUE, B — LMK C
BNQXEHHLIM BETBNEHHEM; B — BAMKEHHLIE WWKNLI ¢MOKaR ¢ rMySHHDEA BROXEHHOCTH,
PABHOM eJUHWLIE; F — BEETBAEHUE & BNOMEHHOM NOCNES0BAETEALHOCTEID BETBIIEHWA Hd
NOMOXUTENEHOR BETBW M C BNOXEHHSIM UWKNOM ¢ 1oKa» Ha OTPUUETENSHOR BETEW; 4 —
NOCASA0BATENBHOGTL BETBNEHWVA KU LUKAS 20 & — BNOXAHHLIA BHELLHWA LUKN «okay
W BHYTPEHHIA UMKn «[ox; Y — yonoewe; C — cepus
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TaGnuua 1.6. Anroputvbl Ha AR, COOTBETCTEYIOWIME CXEMANM,

npeacTaenenHbiM Ha puc, 1.13

ma GOl

ugade <

KB

NORTORATE
c3

oo <¥iw

(‘:::’ Aaroprrd f‘if: AATOPHTM
a |ecnu <¥1:> 6 |mora < V1>, DORMOPATE
TO |CIM Y3 HIY,
To <> anmr <2
xB o <Cl>
HMHANGE afmr <V7> HMage <2
To <CZ> KB
praTe <C3- xry
XB
KB
R |[nmoxa <¥l>, HIORTORATE r |ecnu <¥l>
HU TO €CNM <Y
noKa <y:I>, NORTOPATER oo <Cl»>
HI, MHawe <C2>
<Cx xa
Ky ecnM ¥ in
K ro <C3>
MHawe <{Cq»
xB
WMHAYEe Noxa <Y/ >, NoBTORSTh
<Chix
i1
-]
g |ecan <¥Ll- ¢ |rmoxa <¥1l>, noBTOPATL

e NoRToOPATh

L

oo <¥2x

=1 (‘.’l‘p!’:‘.MM’l'blfH COCTARARTR r’h\l'()pH‘I'M H3 7I'd HAﬂpTHbIX C'l'[)yK‘i'yI). I/IC-
MOAL3YH CT]JOI‘ITQALIIYIO alar0rie, MOXKIIO CRA3aTh, UTO CTPYRTYPRPHAEA
MEaTOAWED IlDC'j'pOHHMH am'opm'ma ll()A(lﬁHi—l (ZGDpKE 3AAHMY M3 CTaH-
AJPTHEIX CEKLIHI,

Eme CAHHR BaJKHEHIITHM TEXHOACTMYRCKHEM IIpHEeMOM CTp’yKTYDHO-
IC OPOTPAMMHPOEAHIA SBASIETCS JeXKoMNeIuyis peulaeMoll 3agail Ha
noglagasa, 1. e. Oonee r[pOCT‘bIE AAA NIPOrpaMMHAROBAITHA 9acTH HCXO0-
AHOH 33pd4Y9H. AATOPHTIME! DeNeHHA TAKHX LOAZIAAY HASHBAKITUS
BCNOMOrAMCALIEIMU, [IpH JTOM BO3MOKHBI AHE MOAXOAA K IIOCTPOC-
HHK)» df\l"flplfl'l'MdI
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® CBEPXY BHH3 — CHAYAAA CTPOUTCHA OCHOBHOH AATOPHTM, a 3a-
TEM — BCIIOMUraTCAbHBIE,

® CHHA3Y BEEPX — CHAYAAA COCTABAAINTCA BCTIDMOTATEARHEIS AATO-
PHTMLI, @ 3a4TCM — OCIIOBION.

I'[epmﬂﬁ HOANOA K Il{l{‘.'l'p(leHH H» i‘lAl'OpL-i‘l'Md TAKX¥e HASBIBAKYI" M)~
AOM MOCACAOBATCALITON ASTAAM3ALMI, & BTOPOH — COOPOTIHEIM MCTO-
ADM,

[TpH mocAeACBATEALHON ACTAAMIAMHUH CHATIAAA CTPOHTCH OCHOBHOM
HAIOPHLIM U B Hero BHOCATCA oOpallleHHs K BCIOMOraTeABERIM aAro-
PHUTMaM IEPBOTO YPOBHA. JaTeM COCTABASKOITCS RCIIOMOTATEABHEIS aA-
TOPHUTMLI ICPEOrO VPOBIIA, B KOTOPLIX MOTYT IIPHCYTCTBOBATE 0Dpalc-
HIA K RONOMOUdreibHBIM AAIDDHTMAM BTGROTD YpOBHH, HTA. B(‘.IIUM{J-
FaTCALIILIC GATOPHMTMLI CaMOrQ HUHErn YPORHS COCTOST TOALKO M3
HEMHITHIK KOMJELA.

MeTop, TOCAEAOBATEALHOH ASTAAWRANHA NPHMEHSeTCH IPH KOH-
CIPpYHpPOBAHUK AIOOEIX CAOKHBIX OFBEKTOB. JTO CCTCCTROHHANA AOLK-
"IeCKAS TIOCACAOBATEABHOCTE MBIMIACHHA KOHCTRYKTODH: HUCTEIeHHOe
yraAyGACHHE B ACTAAH. B MPorpaMMHEPORAIMH PCYL HACT TOXKE ¢ KOH-
CTPYHPOBAHEH, HO TOABKS) HE TEXHWYRUKHUX YOIHIACIE, 8 dAI'DDITTMOR,
AOCTATOYHO CACKIBIHM aATOPHTM APYTHM CHocoGoM NOCTPOUTE Npak-
THIECKH HEROZIMOMKHO,

MeTOAHKA MOCACACBATCALIION ACTAAH3ALUMU I03BCAHST OPTAIIMI0-
BiTh pafiory KUDAAEKTHBE LPOIPAMMHECTOBE Hap, CACKHEIM IpOHKITOM.
HanpuMep, PYKOBOAUTEAL TPYIIIE CTPOHT OCHOBHOH AATODHTM, & Pa3-
pabirrky BCIOMOIATEABHEIX aATOPHTMOB H HANHCAHHE COOTHETCIHY-
TOIAX TIOAIIPOTpaMM IOPYIaeT CBOHM COTPYAHFKaM. T1pH 3ToM yuact-
HuKkaM pafouyel PPYINBL CACAYET AHIIE AOTOBOPHTECA of HHTepdekice
[T. €. B3aMMOCESI3H) MESKAY CROMMH IPOTPAMMHEBEIMHM MOAYASIMH, 8 EHYT-
PEHHAS OPraHH3aMHa IPOTPAMMLI — AHYIIOC ACAD IPOTPAMMHCTA.

COOpOUHHA METOA MPEATTOAGTAET HAKOHNASHHE W UCIOARZOBAHEE
OHOAHOTEK BCTIOMOTATCALIILIX AATOPHTMOB, PCAAMIOBAHHEEIX B A3LIKAX
MTPOTPAMMHMPORAHMWS B BUAE HOANPOIDHMM, HPOLEAYD, GYHKITWE.

WA PA3BUTUE A3LIKOB Y TEXHONOrA
NPOrPAMMWPOBAHNA

A3ZbIK RPOTRUMMUPOBAIUS — 5T ¢Iocod 3aMHACK NMPOTPaMM pelre-
HHA PASAMYHHE 38349 Hd DBM B «lOHSITHON? AsH KOMUBKYEDA Dop-
Mz, TTPOTICCCOP KOMNLIGTCPa 1IICTOCPCACTBEHHO CAVIKUT AAG BOCTIPHA-
THH H3hIKA MAlWHHKEX KoMaHp, (IMK). OaHarRo nporpaMMel Ha MK
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[E3pabaThi BAAHCE AHIWBL AAd AaMUOBRIX 3BM uepsoro nokoaeHum,
[NporpaMMuposadne Ha AMK — aero HenpocToe, IlporpaMMucT AQA-
JKeH 3HaTh YHCADBEIE KOABI BCEX MANIHEHBIX KOMaHA H CaM PAclpesg-
ASITH MTAMATE 04 KOMAHAKL IPATPAMMEI M ASHHELE.

B 1950-x rr. mOARMANCE NMEPBbIE CPCACTREA ABTOMATH3allHM IpO-
FPEMMHPOBAHHA — HIWMKH-ABTOROARL TMoarHee A3LIKM 2T0I0 YPOBHA
CTAAH NA3LIBATL acceMOALpaMM. H3LIKM THINA aBTOKOAG H acceMbaepa
ofirerunan paGory Iporpammuacros. TlepeMennnie BEAHYHHB CTAAN
H300PAKATE CUMBOAMYSCKUMHI UMeHaMK. YEcAaoBele KOABL OHOEpaIfHH
3aMCHHAM MHEMOHHYCCKHMMH (CAOBCCIIEIMH) 0603HAYCIIHAMH, KOTO-
pPHIE AeriIe 3aNoMHHTR, TIpH 3TOM A3RK NDOTPAMMHPOBAHHR CTaA 10
HATIICE AAT YSAOBEKA, YAAAMACS OT SI3LIKA MAIUHHHLY KOMalla, YToSs
KOMITRHYTED MOr HOCINMAHATE MPOrPpdMMBl HR GBTOROAE, 'I'p(!(.)l)lia,’\[!ﬂ
CHCIHAALHLIHA NCPCBOAMHK — TRAIICAATOD, T.C. CHCTEMHAS NMPOrpaM-
M, IIEPBRU‘A}[III‘HH THRCT {IpOTPAM MR Hd aBTOROAS B TEKCT JKBHMBAACHT-
1I0M OporpaMMu 1a AMK,

Komuskrrep, OCAAMIEHHbIA TPAHCAATOPOM ¢ ARIOKOAQ, IMOHHMAET
aBTOKOA, B 3TOM cAytlae MOMKHO I0OBODHTE © LcensoOBM (anmapary-
pa + TPAaHCAITOP C aBTOKOAA), ASHIKOM KOTOPOH ABAMSTCA ABTOKOA.
S3BIKM  THIOA ABRTOKOAA H  acceMBAepa  ABAMIOTCH MAIIHHHO-
OPHEHTHROBAHHLIMH, T.€. OHH HACTPOCHLI Ha CTPYERTYPY MAUIMIIHEIX
KOMaHA KOHKPeTHNTIO KUMNBHTEDA. Pasnnie KOMIEBHITEDBI T Pd2AHNI-
HEIMH THIaMH OPOIECCOPOR HEMeIT PA3HBIE accemarep. fS3HKH npo-
rpPaMMHPOBAHHA BEICOKOTO ypoBHA (SIIBY) aABAAIOTCA WAILUHHHO-
He3ABHCHMEIMH, T. €, CAHA U Ta e NPOTPaMMa Ha TAKUM A3hIKEe MOJRET
BEIIOAHATCA Ha JBM p83uEX THIIOB, OCIAINEHHEIX COOTBOTCTBYIO-
uH™ TpaEcaaropom. GopmMa zanucn nporpavir Ha ATIBY 1o ¢pasxe-
HHI0 € ABTCKOAOM OAMIKC K TPAAMLMOIIIICH MaTeMaTHYCCKOH dopMe
H (!C'I‘ECT’BEHHOMY HIALIKY. Hﬂ]’lpﬁ'}f(-‘,p, HPpOIrpRanM™d Hi d3bike Hackaanr
IOUTH TAKAA JKC, KaK Ha IIKOALIIOM aATOPHTMHMUCCKOM SI3HIKe. A3LIKH
llpO[’pHMMMpOBdHHH BABICORKOLD ypl’lBHH ACTEO NOAMAOTCA HSY'-IGHHKJ
H XOPOIIO ROAACPKHBAIOT CTPYKTYPHVIO METOANKY TDOTPAMMHDOEA-
HHSA.

[eperivu HOUYAAPHBIME A2HIKAMH BRICOKONO YPOBHE, TEOSBHBLIH-
smecst B 1950-x T, BeLAM PopTpan, Koboa (B CLUA) 1 Aaroa (B Eepo-
e). JTo A3HKH neprorn noxodenus IBM. Qoprpan w Aaroa Geian
OPHCIITHPOBAHE! HA MAYYHO-TEeXHHICCKHC PacyeTh MATCMATHHCCKOIO
xapakrepa. KoBoa — 3T0 A3bIK AAR OPOrpAMMHPOBAHNS IKOHOMUYE-
CKUX 33A3%l, B KOTOpPOM cAaabDee PA3IRHTH MATEMATHILCKHE CDEACTEA,
OAHAKO Xopoiro paipadotannl cpeacria 0OPaldoTKM TCKCTOR M AyYIIe
OPTAHU30BAH BLHIBOA ASHHBIX B (hopvie 1TpehyeMOoro AOKyweHTa, Aad
nepoux ATNBY 6paAa xapaxrepra OpeasMeTHAd OPICLITALIHSL.
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Boarmoe 1HCAO A3LIKOE OPOrpaMMHPOBAHHE — BIMOPOIO NoKoAe-
rau 3BM noasurock 8 1960-— 1970-x IT. {33 BCIO HCTOPHK) CYLIBCTERO-
BaHUA DBM Hx OLIAO CO32AHO BoAee THICAIH), OAHAKO PACTIPOCTPaRH-
AHCL H BLRIACDIKAAW HCURITANUA BPeMEHCM IICMIOTHE,

B 1965 1. B AapTMYTCROM YHHRepoUTeTE OBRIA pazpaborad g3LIK
Bettcuk. ITo 3aMuicay aBTOpPoD 2To ACKel GuA OLITh IPOCTCH ALK,
ABPKO MAYHARMBIF, UDEAHAIHAYEHHAIA AAN TDOIPAMMUDOBAHUS 1He-
CAOMKHEEIX PACUYETIILIXK 33334, Hanboabllee pacupocTpanciiue beldcuk
uoayduA Ha MurpoS3BM B uepconaarHux koMmowrepax (T1IK). Ha
TEePBEX. MOACAIX IIKOABHEIX KOMILIOTEPOB NPOrPAaMMHPOBATE MOXK-
HO OBIAC TCABKO HA A3HKe BellcHK, 0AHAKO 3TO HECTPYKTYPHEBIA S3h1K,
[IO3TOMY OH IAOXC MOAXOAWT AAA OOYIEHHA KANeCTBEHHOMY IIPO-
TPAMMHPOBAHKIO. CHPABCAAHBOCTH DAAN CAEAYET 3aMeTHTh, 4To Go-
aee moipHve BepcuM Beficura aam [TK, sanpumep QBasic, ctaau So-
ACC CTPYETYPHBIMH H [0 CBOMM HI0OPAINTEALHEIM BO3MOFKHOCTSIM
ITPROAVIHANCE K TAKHM H3hIKaM, KAk [Tackaas,

B smoxy 3BM mpembero noxoierusa DOALIIOC RPACTDOCTPAIICIIHE
noaydaita Asklk PL/1 (Program Language One), paspaboraiami hup-
Mo [BM. 270 OuiA DepBBIR #3LIK, NPETEOHAODABIUNE HA VHUBEDCAAL-
HOCTB, T. €. Hd BOIMOKHOCTE DELIATE AOOBIR 3aAAUH ] HRUHCAMTEARH hIS,
O0pabOTKH TEKCTOB, HAKONASHHMA M MOHCKA HHthopMaoHi., OAHaRO
PL/1 okasanrcs CAHUIKOM CAOMHBIM A3EIKOM. AAA mdliMH THIoa 1IBM
360/370 rpancastop ¢ A3nika PL/1 oKaidacs HEAOCTATAUHO OUTHMAAD-
HBIM B COASPMAA PSA HE BEIABACIHEX OWHCOOK. AAd MUHU- H MEKDO-
IBM azmk PL/1 roofiie He IoayuMA pacipneTDaHeH s, (OAHAKO AM-
HHf HA YHHBEPCAAH3aUHIO A3EIKOB NpOrpaMMHUPOBAHMA DhIAG IIOAAED-
XaHa: OblAM paspaboTaHBl YHHMBEPCAABHBIE BEDCHH CTaphlX A3bI-
KOB — Aaroa-68 u MopTpau-77.

SUATHTEABIIEIM COOBITHEM B MCTOPHH A3ILIKOB [DOrpaMMHpROBa-
HHA craAg cospaane 8 1971 r, Tlackaas Kak yyeBHOTO 93BTRd CTPYK-

TYPHOTO TIPOrPaMMUPOBAHHSI -— H3EIKA HCMBCPMOre NOKOACHUA
DBM,

Ulnporoe pacopocTpaHenue s3utky [lackaar obccnewizam 1K,
Dupma Borland Inlernational, Ine (CLLILA) paspafiorang AAR HHUX CHCTE-

My nporpaMMupopaiis Typfo [Tackans. Typ6o [lackaan — 3aro Iie
TOABKO ASEIK H TPAHCAATOD € HEro, HO €I1le H UHMErPUPOBUAHGA CRegu
nPOrpaMMUpoBANLUA, 00eCTIeTNBAIOIAA IOAL3OBATRAK YAODCTBO pado-
Thl 11a A3blke [lacKkaawk. TypOo [lackeab BHINEA 33 paMKE yaebHOrO
MPeAHA3HaYerHs H CTaA ASKKOM HpPOoheCcCHOHAALHOTO DIPOTrpaMMHEpOo-
BAHHA C YHMBCDCAABIIWMY BOIMOXKHOCTAME, TpaHeaaTop ¢ Typbo Ia-
CRAAN 16O OITHMAALHOCTH CO3AABASMEIX UM IPOTPAMM GAM30K K AUAEe-
PY IO 3TOMY KauccTey — TpaHcasiropy ¢ Poprpaiia. B cay CBOMX AD-
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CTOHHCTS | lacKaAL ¢TaA RCTOUHHKOM MHOTHX OCHORHEIX COBPeMeHHEX
ASBIKOB IIpOrpaMMHpoBaHNd, Hanpuvep Aaa, Moayaa-2 v Ap.

a3 oporpaMMHpoRadda CH (aHrAHMHCKOe HasBaHHe — (j co3pa-
BAACH K@K HHCTPYMCHTAALIBIE SOBK AAT RaspadoTKH ONepalHOIHBIX
CUCTEN, TRARCAHTODOR, ﬁd.?. AAHHRIX H ;\'pyl‘HX CACTPEMHRBIY M ¥ KAHA-
HLIX MporpaMy. Tak e, Kak ¥ [lackaarn, SaLIK CH — 3TO SI3LIK CTPYVK-
T'ypH(l‘FO lI[)(}T'pﬂMT\‘IHI](IHﬂHHH. HO B OTAMYME OT TTdCKAAT K HEM 38A0-
HKCIEL BOSMOJKHOCTH HellOCPCACTBEHIIONN OOPAIIEeHUA K HEKOTOPLIM
MAIIHHERIM KOMBHAAM U ClIPEAEACHHRIM YUYACTKAM TIaMAry KOMIIBH-
TEpA.

MoayAaa-2 — 3TO eIIe OAHE TILIK, OIpcaroxenunid H.Buproy, sB-
ASHMTTHACST PaiHHTHEM $4bIKA [TACKAABR ¥ COABRKANIMA CPEAITBA ANH
COJARHILT DOALIIHY IIPOTPAMM.

BBM OyAynETO — AAMON: — NOKOABHHA Hd5bhiBAKOT MallHHaMa
HMCKYCCTBCHIIOTO HIITCAASKTA. HO IPOTOTHREL A3LIKOB AAS ITHX MAaITH
Ohlau COHAA B HAYMHOD Pdblhiie HX ll.}MSH'-IECK(M'O MNoABACHHAA. 3'1'0
a3B1KH AVCIT 1 [1poaor. '

Mepeoe ynomuaaaue o a3sike AMCT] oraocurea K 1958 1. Cosaan
OH HA OQCHOBe IIOHATHA PEKYPCHBREQ OIDEASACHHBIX (hYyHEKLUN, A ro-
CKOABKY AOK@3aHO, 4T AIG00H aAropuTM MOMCT GBIThL OMHMCAH C TI0MO-
1B HEROTOPOro Habopa peRypcHBHHX dyERHHA, To AMCIT mo cyrm
SBAETCS YHUBCPCAALHLIM sI3BIKOM, C erc moMolnLIo na 2BM MoxcHo
M()AEAHPO'RH’T'I- AOCTATOMHO CACMHKIO l'l[J[lll.HCCh[, B 4aClrHOCr MHTeA-
ACKTYAABIIVIO ACATCALIIOCTL AIOACH. [Tlapaaurvy OporpaMMHPOBaHML,
PeaAu30BaHHYEY B A3hike AMCTT, RasdnBakyr yHKGUORQARHBIM NPO-
rpaMmMupoBaneM.

Sank Tpoaor paspaboTad 60 Ppasnvi B 1972 1. TaksKe Axd pellle-
TIHA NpOBASM MCKYCCTEEHHOIM HHTeAAEKTa. JTOT S3EIK NO2BOAYIET B
hopMasLHOM BUAC OMHCHEATh DA3AHMMHEIE VTBEPEACHHA, AOTHKY Pac-
CYRASHMI W 3acTaBhrgeT DBM AaBaTk OTBETH Ha 38AdHHRIE BOITPOCH,
B saeire Tlpoaor peanmsopana Aoriteckds RApaguUIMa nNporpaMmupa-
BOHUA.

B romie XX B. HOBLIM 3HAYHTCALHEIM HAIPABACIIHCM B Pa3iBUTHH
uporpaMmuore obecnegenas IBM craa 0ObpeKIHO-UpHERTHPUBANLILR
noaX0a. O6BEKTHL — 3TO CTPYKTYPH, 00LepAHIIIOUIHe R SAHHOS 1EADE
AAHHBIE K nporpaMmi Hx oOpaborkn. TIpHOOPCAH IONMyASIDHOCTL
OGLEKTHO-OPYEHTHPORAHHEIE (HIEDATTHUHHAIE CUCIEMBL (HNDUAMEp,
Windows), TRPHKAGANLIC MPOrpaMMLI, 4 TakRe CUCTHEMB 00BeKXmHO-
opueHmupoRuHRore nporpumsmuposeaun (OOT).

INepnuiM A3LIROM C JASMCITTAMHE OOLCKTHO-OPHEeHTHPOBAHHON Tex-
HOAOIHHE TPOIPaMMKPOBEHAH Obia 43nk CuMyaa-67, PasBuTHe A3nKa
Cu [IPHBEAO K NOABACHHMIO erd OGhLeKTHO-OPHEHTHPOBAHHON BepCHH
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noa HazBanuem Cu-+— B Typbo Tlackase, HASWMHAS C BePOHH 5.3, TAK-
JKe TOSDMAHCL cpeactia OO

B nucagaHee BpeMs HUAHUKAL HOROE HALPARAGHHE R TEXHOAOIAK
nporpaMMHpOBaHHEA — BURVIALHOE, CTtaan CO3IAABATECA CHCTEMEL BH-
3¥aARHOIQ IpOorpaMMHpoBaHud, pafoTatonime 1o Windows, HCOoAb-
ACBAHHES KOTOPEIX, B TACTHAOCTH, IOABOAJET ACTEO H 61:!(:'1"}30 nporpamM-
MHUPOBATL CAOKHLA rpathruccEud nutepdgeiic. TIOIBHANMCE BH3VAAD-
HEE REDCHM [TOMYAHDHRIX SARIKOR DPOMPaMMHpORAHI: Visual Basic,
Delphi {paseuTHe Typdo I'Mackaag), Borland C++ Builder u ap.

Cuocolnl Tparcasaind. PearuioBars 10T VAL HHGE sSUbIK TPOIDANM-
MUPOBAHMA Ha 2BM — 370 3HAYHT CO3AATE TDAHCATOP C 3TOTO A3LIKE
aAas pqaHHOE 3BM. CyiecrByeT ABd NPUHUMITHAABHO PASAMYHKIX ME-
TOAd TPAHCAALEHE — KOMRUARUUA H uRmepnpamanun, Aad obesCcHe s
Pa3AMYHA ITHX METOAOB MOMKHO OPEAAOIEHTD CAEAVIOUIYIO aHAAOTHED!
ASKTOp AOASKEH BEICTYIIUTH II€peA ayAHTOpHell Ha He3HArOMOM el
TIBIEL. HDH ITOM BOIMOACHELL

B NOAHKH IPEABAPHTEARHKI MEPERDA, T. €, ABKTOD 3apaHeR Nepe-
AACT TCKCT BLICTYTIACIIFSI OCRCBOAYHKY, TOT JAlHCLIBART MCpe-
HizA, DASMHOMGED €M H pdlij\.i:li’!’l' (TAYIIIH'I'PAHM (l'[(](:.f\(:! Hero ARkK-
TOP MOMKCT ¥ T1Q BLICTYTATE);

B CUAXPOHHBIH TIEPEBOA, T.€. AUKTOD MMTAET AUKAJA, d LEPEHOA-
HHK {}AH()HP(‘.M.QH HOF 0 HEM CAOLO 34 CAOBOM TTERDEROAET R'[\llf'l'y'l'l"
ACHUE,

KoMNBEAAITHA HBAFETCH aHaAOI'OM TOAROGIO HPEABADHTEALHOLD -
pPeBoAd, a4 HHTePHOpeTAlHA — &HAAOTOM CHHXPOHHOFD OODeBOAA.
TpaHCARTOp, PadoTalOUH [0 OPUHUHIY KOMIHAALMH, Ha3biBAETCH
KOMNUAAMOPOM, 8 TPAHCAATOD, paboTaIUi 116 IPHHRUITY HHTepIIpe-
TAlH#, —- UHIMEPRPEMamopoM.

fMpn romodAdWE B naMsate IBM  szarpyxaerca nporpamma-
woMmouAgToR, Oila DOCIPHHUMACT TEXCT nporpaMmel Ha AlIBY xak uc-
XOAHYH WHPOPMANMKD, KOTOPEA HAIk BaeTCH HCXOFHLIM MOGYAEM, 3a-
UPYXHKACMEM H3 TCKCTOBOro (haiira. [locac obpaboTKH KOMIHAATOROM
uporpamsbl Ha SITIBY noayudawrr offsexmustil sogyas. Caeayion i
aTan oOpabOTKYE IPOrpPaMMEl, HASLIBARMUIA DCAAKTHROBAHHCM CBA3CH
(HAK AMHKOBaH#HEeM), BEIIOAHAET CLEIHAAbHAA HPUIPAMMA — pPEAAK-
TOp CBA3el. JTOT PEAAKTOD HOAKAIOUAET K MCXOAHCH rnMporpaMve He-
QBX0AMMEIe And cc paBoTLl HPOTPAMMHLIE MOAYAM TROLEAYPLI, (PVIIK-
UKH H AD., B QEIVARTATE Yerd [IOAYYAKYL 30/PVIOUHELT MOGYAh — LIPO-
rpaMMy Ha S3BEKe MAUIMHHEIX KOMAaHp, TOTOBYHY K BRIMOAHEHHIO. [Ipi
3TOM B QIEPATHBHOH IIAMHTH OCTaeTCA TOARKO NporpaMMa Ha AMEK,
RW{IOAHEHH KOTOPOH H ABET HCFOMEIe Pe3YALTATEHL
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HaTeprperaTop » TeuseHHe BCers BpeMeHU paGoTh POrpaMME Ha-
XOAHTCS BC BEVIDeHHeH IaMATH — OHepPATHBHOM 3alOMHHAMOIEM
yerpoHeree (O3Y), xypa noMelmnaetca ¥ nporpamma ta ATIBY, Hnrep-
TIPeTATLP B MIOCASAOBATEARHOCTH BRIGAHEHNS HAIODHTMA CUUTBIHAET
OYEPCAHOH ONEPaTop NPOrpPaMMLI, ICPEBOAUT €r0 B KOMAHAR H TYT
FE RRITICAHAET 9TH KOMAHARL, [O0CAS 4er) l[HpEX_OAH'[‘ K uepeEUAy %
BLIMOAHEIIHIO CACAYIOIIETD ollepaTopa. [1pu 5TOM Pe3yAETATE IPEARI-
AYILAX TBPEROADE B AMHTH He COXPAHAHIICH, T.€, upd NOBTOPHOM
BLIIOAHCITHH OAHOH H TOH JKe KOMaHARI OHa CHOBA OVAST TPaHCAHPO-
BATRCH,

IIpy KOMIHAAITHE KHCMOAHEHHE NMPOrpaMME BEAIOACT B CceOf TpH
aTala: KOMITHASIIMIO, AMHKOBaHMe W BEMOAHeHwc. [1pH HITCPIIpeTa-
LMY, MOCKOALKY TPARHCAAIIMA M BHIIOAHEHHE COBVENIEHHL, 00PahoTRa
nporpaMMbel Ha IBM npoxoauT B oami otan. Oallako OTKOMIHAHDO-
BAHHAS MPOrpaMMd BEIIOARNETCA OBRICTPE, 98M HHTEPITPETUYEMas,
TMO3TOMY HCNOAL3OBAHHC KOMIHMAATOPOB yaAQQIICe AAS OOABIINX TIPO-
rpamm, Tpelyxnumx Grerporo cuera, IlporpayMel Ha aserax ITackask,
Cu, Qoprpal BCerAa KOMOHAMPYIOTCA. Lelicuk Yalle BCerc Peaiusy-
Qrcy depes unrepnperarop. HekoTophle ASHKH AMEKOT PearMIaAT|HED
KaK 4epe3 KOMIIHASITOD, TAK H Yepes HHTepIpeTATOp. U peRuMe HH-
TEPHPETALME YAOGHO OTA@KHBaTh NPOTPAMMY, a pafiouMe pacueThl
AYUIIE OCYIIECTBAAITE B PEIRHME KOMITHAGUHHA.

CTPYKTYPA U CMOCOBLI OMACAHUA
A3LIKOB NMPOTPAMMVPOBAHIIA
BbICOKOrO YPOBHA

Bo Beex A3HKax mpoOrpaMMHPOBAHHA ONpEeAEACHBI CIIOCODBI Opra-
HITIAIHI AAHERIX 1 ASTCTBHH Hap paHERIMHE. KpoMe TOrO, CymecTsy-
KOT JAEMEHTHl #3BLIKd, BRAIHAWOUHE B Cebsf MIIOMECTBO CHMDOAOD
(ardaBuT), AeRCEMEl H ADYTHE H200pa3vTeARHEIE CPSACTRA TTROIPAM-
Mmuposanusi. Hecmorpsa Ha pasHoolpaide S3WKOD NPOrpaMMHPODa-
HHA MX M3YUIeHWE TPOUCKXOAMT MDPHADAWANTEARHO D OAHOH CXBME.
270 0BYCAOBACTIO OOMIIIOCTEK) CTPYKTYPH SI3BIKOE BLICOKOTO YVPOBHA
{pue. 1.14]).

Omnucarme 8 pannoM yaeOhHmke A3bKoB [lackasr 1 Delphi Byaet
RLUIOAHNTHCH B COOTBETCTBHH € ITOH CREMOTH.

CAcAyeT OTMETHTL CXOACTHC H3VIEHHSI ©CTeCTBEHHBIX SA3HKOB H
A3BIKOB [pOTpaMMUpOBaHuA. Bo-MepBRIX, AAS TOro 9TOOH YHTATH H
OHCATE H& WHOCTPAHHOM H3MKe, HAAQ 3HATE JAGQMIRNIM 3ITOTO SIRTKA.
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[ ALK ROTPAMMIEDORAHI

[ |

OpradMsanHa ACHCTEHE
HaJ, HaHH BIM

J_J—i

Brom-ruRan

IMeMenTH A3RTEA OpraHnsauMa JaHHLIX

Andapur, nexceMu,

|1p0113'paMMbl ¢ thalimmn A a

L l

QuepaTopLl O
raHA3aMs
Onepaivi MPHEDANBAHNL, u lignnm A0RAHME
W REIpAKEHUA BETBIEHUA, -
Tk NOANPOTPAMM

Puc. 1.14. CTpykTypa A3biKa NPorpaMMypOBaHIA BbICOKOMO YPOBHA

Bo-BTopBIX, CAEAYET 3HATH NPABHAA HATHCAHWA CAOB H NIPEAAOKEHHH,
T. . CUHMAKCIC 33BIKA. B-TpeThiX, 11e0BX0AH MO TOHHEMATE CMRICA CAOB
¥ (ppas, ITobE apCKBATIIO PearupoRaTE Ha HEX. Hanpamep, B casone
CaMOAETa 3acBeTHAOCh Tabao «Fasten belts!» (3acrermure pemaunl!).
3Had AHTAMCKYI0 TPaAMMATHEY, MOJKHO [PaRUARHO IMPOUWTATE 3TY
thpasy, 0AHAKO HE NOHATEL €€ CMEICA U, CACAODATCABHG, HE BRITOAHWTE
COOTBETCTBYRMIME ASHCTEHA. 113 TPAMOTHO RATIVCAHHBIX CADR MIDKHO
COCTABHTH abcoatoTio GeceMuIcacnnyio dipady. CMRICAOBOE COACTHRA-
HHe ﬂfthKOBDFI K[}H(_.'T'[JY'KIIHH HAAKRABTCT C8MUIRITHIKON.

Al0f0# S3BIK OpOoTpaMMHPOBAHHAA oOpalyIidT TPH OCIIOBHHE CO-
ClasAdMe: aadiasiT, CMHTAKCHC H CeMaHTHKA,

CobatopeHHe NMpasia B A3HKe NPOrpaMMEPOBAHUS AOMKHO GHITh
GoAee CTpOIHM, YeM B pa3roBODHOM A3HIKe. HeaoBeuecKad pedb Co-
ASPIENT 3HAUHTEALHOS KOAH'USCTBC H3GBITOUHOH HHPOPMALINH, T. €, He
PACCARIIIAB KAKOE-TO CAOBO, MOJKHO MOHATE CMBICA (Ppaskl B IIEAOM.
CAyITAIOIOHE HAH THTAKHIHE 98A0BRK MOXXKET AQAYMATH, AOTIOAHHTE,
MCTIPARHTE OIIMOKH B BOCOPHIIHMACMOM TCKCTEC,

KUMI'[IJUT(—‘.I) e — OTO dR'1OMa'Tr, H(_)(‘.HpHHHMHH)'I'I'I.Hf"J BCE {RCEDYREAE.
B Texcrax nporpaMM ey u30ETOMIIOCTH, B KOMIOBIOTCR €am He VMCIIpa-
BH'I AHNE OYEBUAHOR (C TOYKH 3PEHUS Y4ea0Beka) onnbku. O moxer
AMIINE YEA3aTh MCCTO, KOTOPOE «HEe MOLAA» H BLHIBECTH 3aMeUaHHe O
LPEATOASIEEMOM xapakrepe oIHOKH. HenpaBHUTh Ke 0LuulKy A0 KeH
IPOrPaMMHCT.
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AAs ONMCAHMA CUIITAKCHCA A3BIKA NPOrpaMMupPOBaHMA TAKKC 1ie-
O0XOAMM KakKOH-TC S3LIK, T.2, MeMAaazsiy (HapbA3HIK), TPeAHE3HAYeH-
HEIH AAM CMIMCAHE APVITHX A3BIKCB. Hauboaee pacnpoCTpailCHHEMH
MaTAA3EIKAMIE B AHTEDATYPE MO MTPOTDAMMHPOBAHWK) ABAHKYICH METa-
AHIITBHCTHUECKHC ghopmyant Baxyca—Haypa (sank BHM) u cunmaxcu-
YecKUe QUarpaMma, AgAee MRl OYARM KHCHOARIOBATh B OCHOBHDM H3hIK
CHITAKCHYECKHX AHarpamM, TaK KaK ond Goacc HarAfAAHH H Acerde
ROCHPUHEMAKTeH. OAHAKO, Kovag aro Dyaer yauling, BypeM npume-
IBITL ¥ HEKOTOPLIC JACMENTEI SI3LIFa BHOD,

B BH kesdkoe CHHTakCdYeCKoe HOHATHE HMeeT BH) (POPMYAR], CO-
CTOALICH K3 MpPapoM M AcBOM HacTell, COEAMHEHHLIX 3HAKOM «)i-—»,
CMBICA KOTOPOTO IKBHBaAeHTEH pase «I0 ONPEASACHHI} ECTE». Ae-
Bad "TACTE POPMYARL COACPKHT UMA ONPEACAASMOTO MONATHS (MeTamne-
DPEMEHHYHK)), 3aKAIOUEHHOE B YTAOBEIE CKOOKH <>, 4 NpaBad 9acTh —
hOpPMYAY HAK AHArpaMmy, ONpeAeATIOIIYE) RCE MHOMKECTR 3HATOHHH,
KOTOROE MOMCT [IPHHHMATE MCTAICPCMCIHHAS,

CHHTAKCHC AZHKA COZAASTCH TDCPEACTROM  TIDCABADNBATEARHOTO
YCAQIRKHEHHS NOLSTAR, T.e. clladasa OOpeASAsIOTca NpocTeHmaue (Ga-
20RbIE) MOHATHH, d 38TeM Bee GOARe CADNHHE, BKAWOUAIOIIHE B e
IPCALIAYIIHE IOIBITHS KAK COCTABASIOIIHE,

B TakoH NOCABAOBRAFEALHOCTIH, OUEBHUAHO, KUHEYHKIM ONpPEASAra-
MLIM MOHSITHCM AOAYEHA OLITH «IIpOrpaMMar.

[Mpu sganmen MeTadopmya OIPWHATH ONPeAEAeHHEIE COTAAIIeHHA.
llanpumMep BH®, onpeaeasioliias MOHATHE «ABOITIHAA HHGPay, HMeeT
BIHA

<ABOMuHAaA tuppax :— 0 | 1

3uaK «|» 3ACCL DKBHBAACHTEII CAOBY «HAM» (AKOO).

CHHraxktn4eckad AHarpaMMa ABOMYHOH OHOPE NOKasaHa Ha
pHe. 1.15.

B #rux AnarpaMMax CrpeAKH YKasBIBAKOT Ha NOCAEAOBITEALHOCTL
PACMIOAOIKLHHS IAEMEHTOB CHHTAKCHISCKOR KOHCTPYKIHHW, A KDYHKKA-
MH ofBepeHR CHMBOAEL, NPUCYTCTBYIONMC B AGHHOH KOUCTPYKIIHH,

IMomstTiHe «ABOITHEIN KOA» KAK HRIIYCTas TOCAGAOBATEARHOCTE ABO-
MYHEIX TH(p B BHOT onHCcEBaeTCA CAeayTOIMM OHPA3OM:

0 " L} ﬁ
Mﬁﬂi <Jlpouunan nxdpu> ‘l_'

Puc. 1.15. CrHTakcuueckan gua-  Puc. 1.16. CMHTAKCUYECKAN [MArpaMma
rpamma geovqHal qudipbl ABanYHAra Koga

46

<JIROMMHAA LMpE ™




<OBOWMHERF KOO> @ i= <OEOMUHAAR UHUGPA> | <IRCHIIHLR
Ke»<IPOMEIHAA LMpDa>

OuUpCACACHME, B KOTOPOM HERKOTOROE MOIATHC DITPCACARCTCA CaMo
qepe_'; (:Eﬁs-l, HASKIBABR1I'CH {JBK)’;DCUHHMM. pEK}"pCHBHHe ()T1I)O,£\E;’\L‘.HH?|
XapakTCPHH ard BHE.

CMH'l'ELKCHHECKﬂH AHaJ‘_[)HMM(] AHOHYHDTD Koad II_[)(—‘!A(?’I‘HRA(—‘!H& Ha
puc. 1.16. 3peck BO3BpaTHAaA CTPeAKa 0003HATACT BOSMOMEIIOCTL MIIO-
FOEPATHOTO INIOBTOPEHH.

OfepHAHO, UTO CHHTAKCH'I2CKES AHArpaMMa Soaee HATAMAHA, ICM
BH,

CHHrarcHueckre sHalPaMMil Onau gueaernt HoBuprom o Henoaes-
30BAHLI AAS ONUCANINA COZAAHHOTO MM g3Lika [Nackaar.

YIPAMHEHINA

1. UNPeAeAlTR SEaYeHHa AoTHUerKoro supa#eHs [IC{(X = Z) M HE (X =Y}
[P CASAVIONIHK 3HAYOIHAX [epeMOHHbLK;
ap X -4, ¥-5 214
S X=0Y=12=19
B) X=5 ¥_0 2 -4
1 X=9,Y=-9Z=0
2. 3AaMACATRE AQTHYeCKH e RhPATREHNA ((hopMYART], XBATKONIHASCH HCTHHHBEIMH
P CACAYVIOIIEX VCAOBHIX!
a) TOYKE € KQOpPAHHATAMH (X, Y] DpUHAAAKUT NePROT YATRADTH SAWHHY-
IIOIG KPyTa € LCNTPOM B HAYAAS KOO PAHHAT,

§) ToUKa C KOODAMHATAMH (X, Y) He TPHHAAASKHUT AAHHWYHOMY KDYTY € IeH-
TPOM B HATAAC KOORAHHAT U TPHHAAALHKHT KPYTY C PAAHYCOM. DaBHEIM
2, ¥ € HEHTPAM B HaYAAe KOODAMHAT {#R0DpaivTe 3TC ypathH e ki),

3. Aanil ACKAPTORL! ROGRAFHATLI TPCX BEPLIHIT TPOYTOALHHEG Ha IAOCKOCTH.
COUTEBHTD AATOPHTM OIPEASACHHA ITAOLIAAH TDEYTOARHHKA.

4. AaHa CKOpPOCTTL PAKCTHI [IPH BHEIXOAC 33 TPeACAH atMochoeps 3eman,
COUTHEHTE dATOPHTM OUPEASASHMIH ABIDKEHHA PAKeThl MOCAS RBIKAMUEHHS
Apurateaeli. (3navenua TpeX KOCMIMHMCCENX CRopocTei: 7.3 kM/c 11,2 km/¢;
16,4 xm/c.)

5. AANEL TPH DOAQARHTOALIILIX THCAR. COCTERHTL AATOPHTM, OHPCABASICIINH.
MOTYT AH OTH YHCA3 OLITL AAHHOMIT CTOPOH TPEVTOABH MK,

€. [ I¥CTB ROMOBIOTED CNOCOAER BRIMDAHATHL TOALKO ARG aPHIMETHISCERS
OMEPAUHK CAOFRCHHIC 1 BLMUTAHHe, COCTABNTE CACAYIOIIUE AATOPHEMET

d| YMHOKSHUA ABYX LEARIX dlICen;

B) HCACYHCACTIIIGIO ACACIIHA ABYX THCEA;

B} TIOAYYEHHWA OCTUTEA OT TRACUHCAENTIOTO ACASHHS ARYX THCNA.

?. [TOCTPUKTL aArOPHTM PCUIeHEA DAKDAAPATIIOND YPADISHMI, HCLIOABIVE B
Kd42CTEE BCIOMOrATEABHOIC 8ATOPUTM DETIEHTT KBAAPATHAT YRARHOHMHA.

8. CocTaBETL aATOPHTM ITaxoKaciusg HOMA TpoX NaTYPaALIILIX HHCCA, M-
LLOGABSYH BULHUMOTITEABHBIR dATOPHIM HAaXRACHNA HOA ABYX ulices.
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11.

KOHTPONBHbLIE BOINPOCHI

. Kakosel 3Tane! peLleHus 3a0aun HE KOMILIITEPE € WeNONe30BaHN-

M NporpaMMUpoBaHUA? OxapakTepuayiTe vx. MNpovnnocTpupyiTe
aTanbl NDCTAHORKK K JOPM3NK3AUMW Ha NPUMBPE CNEAYIOLLAaA
Iagauud; TpeﬁyBTGH BeIYWMCNATE BDEMA NBAXKBHWA MCITl]pH(lI."‘I nogkK
No peKe Mexny LEYMP NYyHKTSMM.

Kakune OCHOBHBIE TAMNE EHHEIX WCNOAB3YHITCA NPM NPOEPEMMIARG-
B3HWK HB KOMI‘II:I-DTEF]E?

. W3 kaknx KDMaHL COCTABNAETCA JIMHENHBIA BHI'DpHTM'? nDHBBﬂHTE

npMMep 3agaqu, PEaemol ¢ NaMOWLIO NAHEAHOMO anropuTMa.
Y10 TaKoe anropUTMWHECKAs CTPYKTYRA EETBNEHUA? B Yem cocTo-
WT PaIHMLUA MEXAY NOMHLIM M HENOMHBIM BETBNEHMEM? [puBeauTe
NPYMep 3afaqy, PELaeMoi € NOMOLLLIO anropuTMa ¢ BeTBALLeRCA
CTRYKTYPOR.

MocTpoiTa BETBALWHCA SNrOPUTM PAWEBHKUA 3aga4i, CthopMmynv-
poBsHHOW B 0. 1,

Lo takoe BNrOpMTMWHECKER CTRYKTYRa uukna? B byem zskniovqset-
CA PEEHULE MEXAY LWKNOM C npegycnosren (Uun «lokan] v un-
KNOM ¢ nacTycaperem [uvikn «0on)? MpueepuTe npumep 3anauv,
pPRlEEMOA C NOMOWBID UHKNWHeCKoro anroputma. Caoctasste gea
BApMaHTa peLleHus 3ToR 2agaqu: ¢ UMknoM «loka» u ¢ LAKNoM
«Jo»,

. Yo Takoa BonomoraTteneHbIA anropHTM (Npoueoypa)l? Kak onucel-

BEETCA MPOUSAYPa HE HNFOPATMWYECKOM AZhiKe? KaK OnuCeiBaeTeA
obpaleHrE K NPOUEaype B OCHOBHOM anroputMe? MpouwnneTpy-
pyRTe BbIZENEHKE MCA3AAAYN U UCNCNE30BAHWE NPOLERYDLI [U1A
QELIEHMA CNeayioLWed 3a0a4: HaNTH NNowak KeNsLa Ne JaHHEIM
JHAYEHMAM BHYTPEHHEro U BHEWHEro Pafuycos,

. Kakagbsl npaenwnia BeMWCNEHMA NOMMYECKCOrD BbipaXeHus, Copep-

HALBro NoruHeckie onepaunn? MNpreeaMTe APUMED BLIYWCNEHWA
BHIPAXEHNS C HECKONbKAMM NOTWHECKMMI DM2PALIMAMM,

. Yo Takoe CTPYKTYPHOE NpPDrpaMMWPCBaHME? KAKDBL! OCHOBHEIE

NPMHUNTII CTPYKTYPHDW METOAMKY NOCTPOBHWA BNMOPUTMOE?
Mouemy Accembnepbi HESBIBAHITCH MALUMHHO-OPMEHTWROBAHHBIMK
A3kIKAMN, B H3bIKK BhICOKOIO yPUBHH — MALUAHH-HE3IABMC MM bBINMK
A3LIKAMU NPOTPEMMHPCEAHWAT

Hto Takoe TPaHCAALMA NPOrpamMibl HE A3LIKE BLICOKOMO YPOBHA?
Yem paanuuanTea KOMNUNALWA 1 nHTepnpeTauna?



Mnasa 2

NPOrPAMMMWPOBAHWE HA A3bIKE
NACKATb

M3 pamH0i tAdHbL BRI Y3HaETe:

® HCTOPHIO DA3BHTHA A3HKA [IACKAAL,
® KaKylo CTPYKTYPY HMCCT IporpaMMa Ha Typ6o [lackaae;
B O KOHIENIFH THIOB AdHHRIX R TypBo Tlackaae;

8 JACMEHTLI SIJLIKa — AAABHT, ONCRAUHY, [IPABHAA 3AIHCH BLI-
PaKeHEH;

a 0of OpraHW3alil EBOAA U BEIBOAR AAHHLLX;

® [IPABHAJ BBIIOAHEHHS OISpATOpa IPHCBAKNBAHHA;

a cuocolel ApOorpaMMHpORaHKS Ha [lackaAre 3ArOPHTMOB C BETBA-
IICHCS CTPYRTVPOH;

a C[I()Cﬂ'ﬁhl llp()l'pﬂMMHpUHﬂHHH I KEACH Ho nﬂl:KHA(—!:

® BHALI MOATIPOTPAMM ((PYHEIHHE H NPOLCAVPEL) 1 ¢cooco0LE OImHca-
HHMA H HCNOABIOBAHHA IIOAITPOTPAMM;

s YTO TAaKOe PeKyPCHBHO-OIIpEeAeAeHHasds IOAIporpaMMa (fyHK-
I, TPOLSAYPA);

B CPEAUTRAX TPOTPAMMHDOREHWK TPAHKH Ha Typho Tlackane;

% O CTPYERTYDHEIX THIT4X AHHHLIX TypOo [lacKaas (MaccHBax, cIpo-

KaX, MHOXCCTBAX, Januncax, daftrax) H ciocodbax MX IpeACTan-
ABHHS W abpaGorgu;

B ITO TAKOE AHHAMHUSCKHEe BeAMUHMHLL M KaK CO3pa1Tes U oGpaba-
TBIBAIOTCA AMHAMUYECKHE CTPYKUYPh AAHHBEIX — CBSIZdHHBLIE
CIHCKH;

B HGTO Takoe MOAYABR H EKdK MOKHCO ODPTaHHIOBATE 6H6A_HDTEKY
AHEMHBWY TICANIPOTRAMM,
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Bri HayunTeCh:

IPOTPAMMUPOBATE AATOPATME C AHHeHHON CTPYKTYPOH H opra-
HH3aIHeH BEOAA C KABBHATYPH H BLIROAA Ha JFKPAH;

TPOTPAMMHPOBATE BETBAMMECT SATOPHTME]I ¢ HCHOAL3OBAHHEM
OIEPATODOR BETBACHUA W BhIOODA;

HUNGABIOBOD TR H II]}()]']]BMMHX RCe BHAK TMHEAHYECKHY OTICDAaTO-
DOBR — OUKA «[loka», HUKA «A0», ITHKA ¢ TApaMCTROM;
IPOTPAMMHPOBATE LHMKARL C 33ABHHBIM UHCAOM TIOBTODEHWA K
HTepAI[HOHHBIE IIHKARL

OporpaMMHpOBaTE pelleHHe THUOORHY 2a8au ¢ HMEAMIEeCkOd
CTPYETYDOH dATOPHTMOR, R TOM YHCAe TABYAUDOBAHESA (DYHKIMH,
00paboTKH KONOYHELX MHCAONLIX IOCACACBATSALHOCTCEH, 06paGoT-
KH GECKUHEYHRETE CXOAHILMXCH YACADHRIK TTOCABAORATEARHOCTEH;

OpOrpaMMHPOBATL TUIOBLIC J3Aa4d CAOTHCACHIICH apHpMe-
THKH;

HCMCAR2OBATE B INIPOrpaMMAaX BHYTPEHHHe HOATIPOIPAMMLI-
byEKOHE # TOATPOTPAMMEI-IPOIEAYPET,

IpOTPAMMHPOBATE peIIeHre THIIOBEX 38587 06paboTKH 0AHO- 1
ABYMEPHLIX MaCCHBOR;

nporpdMMHAROBEGTE PERICHHAE THUIIOBRIX 3dAd4 DﬁpaﬁDTKH CHM-
BOABHEIX CTDOE;

HCIOAB3IOBATE B OIPOrPAMMAX THI «MHOMKECTBOY;
NpPOrpaMMEPOBATE PRIIEHH THIOBLIX 384d4 00paboTEH 3anHCel;
OPOTPAMMIPOBATE 0OMeH AGHHEIMH ¢ daftramMi, oS5paloTKy AaH-
HuX B halirax;

TMPOrPAMMHPOBATE HECAMEHEE 3apaud oOpaboTKH CBA3AHHEIX
CNHCKORE;

IpOrpaMMHPOBATE TIOAYI€HHE Ha 2Kpalie IPOCTEIX rpahuIecKux
H300paxenuil — PHCYHKOEB, 9opTeiei, rpaduxos QyIrkumMe;
CO3AABATE HEDOABIIHE TIPOTPAaMMHBIR MOAYAN (BHELIHHe 61bAn-
OTEEH).

NEPBOE 3HAKOMCTBO C A3bIKOM

NACKAJb

CTpverypa nporpaMMsl Ha fA3bIRe Ilackanb. [lo onpeaeaeHuHio
CTAHAZPTHOrO A3bika ITackanb mporpaMma COCTOMT W3 3ArOAGBKG H
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meaq (BA0KQ), B KOHIR KOTODOTO CAEAYeT MOoYKad — NPU3HAK KOHIA
OpOTPaMMel. B CBOIO odepeal, DAOK COAEDKMT DA3geAbl ONUCAHUU #
PCLAGEA ONEPAMONIR:

Program <uMA OROTPRAMMED-;

Label <pazmcn MeToK>;

Conat <paszfen KOLRCVHHT>;

Type <pasfen THTOR>;

Var <pasmnern nepeMeHH=K>;

Procedure (Function) <pasned NOONEoTRaMm>;
Bagin

<paznan oleDATOPOE>

End.

Pazaen ouepaTopobB mmeeTcd B AKOOOH DpOrpaMme M HBASEITA
OCHORBHEIM, Pa3A€ABl OMHCEHHIE MOTYT He BCE COASDIKATLCA B KaXKA0MR
IporpaMmMe,

B Typ6o Tlackaae, B OTAMYHE OT CTAHAADTHOIO A3EIKA, BO3MOIKHO,

B QTCYVTCTBHC 2aroACBKa DpOTrpaMMElL

m capaoRaHMe paspeaos Const, Type, Var, Label apyr 3a Apyrom 2
AOGOM IIOPSAARC B PAASAC OOMCAHNHNH 1 CKOALKO YTOAHO Paal.

Ipavepr nporpaMM. Kak yKe TOBOPHAOCD, A3EIK [lacKarb padpa-
Oareigascs H.Buprom kak yuelinnit. OCHORHOR NPHHITHT, 3aA0KEeH-
HEIT B HOM, — 3TO NOAACDIEKA CTPYKTYPIION MCTOAMKH IPOTRaMMHEPO-
BAHHA. Ha 910oM Xe npUHIELE OCHOBRBRETCH TCERBAOKIA, KOTOPEIH
Ipechk OyaeM HAa3BIBATE AATOPHTMMUCCKHM fA3EIKoM, [Jo cyTe pacxo-
ApeHHe Mexay AN 1 namkoM TMackasb 3aKAIOHSETCR B CARAYIOIIRM:
Afl — pyccROs3HYHE, INacKAAL — SHTAOAIEIUHEIN; CHIITAKCHC A3LIKA
IMackaAr OIpEACACH CTPOTO H OAHOSHATHO, d CHHTaKcHe AH — cpas-
HUTEABHO CBOGOAHO.

Janice mporpaMMEl Ha s3HiKe [lackasb MoxoXka Ha aHTAHHCKUR
[ePEROA AATOPHTMA, 3aTHCAHHOTC HA aATOPHTMETECKOM A3kIKe. Cpae-
HHTC AATOPHTM ACACIIHA IPOCTLIX Apodedl, sanucannuia Ha A, ¢ cooT-
BETCIBYKIIEH 1HnpawMoil Ba Tlackaae:

apy geneHue Jpobhei Program Civision;
men a, b, ¢, 4, m, n Vvar a,b,c,d,n,n : lntege:;
Hay ceon a,b,c,d Begin Readln{a, b, <, d);
m:= a * d m = a * d;
n:=hb* ¢ n :=h~*q;
BLIEOX I, Il Writeln (m, n)
XOH End.
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BAECH VUTEHO CACAVIOIIESE MATEMATHUYSCKOES PABSHCTEO!
a-d

a c
b'd b.c
21y UpOrPAMMY MOMHD MUHATH, AAKE He I8TASARRAA R yIebDHUK
A3naka [Tackaan, ocobelllo, 31184 alTAMHECKME J3LIK,

3aroAOBOK TPOrpaMMbl HAYMHAETCS CO CAOBA Program (mporpaM-
Ma}, 3a ROTOPEIM CAGAYET IPOHU3BOALHOE HMS, IPHAYMaHHOe TPOTPaM-
mucerom {division — aeaenne). Paspen onMcaHmsa nepeMeHHEX HAYH-
HA®TCA CO CAOBA Var [variables — nepeMeHHEIR), 3a KOTOPHM CABAYET
CNHCOK OCPCMCUINLIX. THNT YKA3EBAETCA ITOCAE ABOSTOYHS CAOBOM
Integer (neasiid]. HagoAo M KOHeL[ DA3ABAA QNEPATOPOB TPOTPAMMAI
OTMCUHAIOTC caopaMp Begin (nagano) # End (koncen). B xomme mpo-
L' M hl ()ﬁﬂ"iﬂmEAhHU Cmasumos MoykEd,

BBoa HCXOANLIX AQINLIX ¢ KAQBHATYPLI OROHIBOAHTCS ¢ TOMOIILIO
ipoueaypnl Readln (read line — cuwreisars crpoky). Ha Kagsniarype
HabBHpaloT UeThIpe YHCAQ, OTACAHEMEE ADYT OT APYTa IROHSAAMH, KO-
TOPEIE OTRAKAOTCS CTPOKOH HA 3KPAHE AHCIAES, H HAZKMMAIOT KAABH-
Ty BEOAA.

OnepaTopsl IPHCBAHBAHAA B [laCKaAe 3a0MCHIBAIOTCH TAK JKE, KAK
B Afl. 3HaK YMHOReHHH 0003HaTaeTCH 3BE3ADUKOH (*).

BHIBOA, PE3YVARTATOB Ha JKPAH AMCIASH TIPOHSBOAHUTCA € HMOMOIIEKD
mponieaypsl WriteLn (write line — micaTh B CTPOKY), KOTOPasA BHIBOAHT
B CTPOKY AB& IIeABIX THCAA I U n. [locae 3TOTo Kypcop Ha 3KpaHe Ie-
PEXOAHT B HAYAAD CACAVIOLLIEH CBOOOAHOH CTPOKH M pafoTa OporpaM-
MBI 38BEpINALTCS.

HeoGxoprMo cTpore cofAlAaTE NpaBHAa NPaBOOHCAHWSI — CHH-
TaxcHuc nporpaMmMel. B gactrocTy, B [Tackase 0AHO3HATHO OIIDEASACHO
3134 CIIHG 3IIAKOE TVIIKTYalnH:

m POYUKA C RANHTOA {,) CITdHHTCH H ROHLE 3G1'OAGKKAG HPOrpamMmyMel, B

KOHI® PA3AeAd ONMCAHHA MePeMEHHEIX, BOCAS KasKAOTO onepa-
Tepa. IMepea caosoM End TOYKY € 3anATOH MOKHO HEe CTABHTL,

B 3anATa" () ABASETCS PAZALAMTeAeM SAeMEHTOR BO BCEBOIMOMK-
HEIX CIHCEAX [CIHMCKE NEPEeMeHHEX B PA3AGAE OIHMCAHHZ, CNH-
CKE BBOAHMBIX H BRIBOAHMBIX BEAWTHH]).

CTPOTEH CHUTAKCHE B A3LIKE IPOrPaMMHUPOBAIIHS HCOOXOAUM, IpC-
JRAE BCETO, AAS TPAHCAATOPa. TPAHCASTODP — 3TO MPOrpaMMa, KeTopas
ucnoaHaeTca gopMantiHo, EcaW, AOIYCTHM, PaIpACAHWTeAEM B CIHCKE
NepeMeHHBIX AQAMKHA OBITE 3anATad, To AIOOCH APYTOH 3TAK B TICH Oy-
AT BOCIIDHHUMATLCH KaK OIMORA. ECAM TOYRA C Z&TIHTOH FRAAETCH
PAIACAHTCACM CIICPATOPOB, TO TPAHCAATOP B KAYEGCTEE OHepaTopa Boc-
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NpHHMMAeT BCHO Y9aCTh TEKCTa NPOTPAMMEL OT OAHOM TOYKH C SaTaTOMNR
A0 ApyToH. CASAOBATEABHO, €CAHM HE IOCTABUTh TOUKY € HaN51T00 MEX-
AY KaKHMH-TO ABYMS OIIeDATOPAMH, TPAHCAATOP GyAeT NpPHIIMMATL HX
3d OAHH, T.¢. HeH30exna oumoEa.

COCHOBHOE HQ3HAUEHUS CUHMAOKCHIECKUX DDABY) — M0 NpUgaHue
OGHOZHIUIOTO CMBICAQ A3LIKOBLIM KOHCIMPYKRIL, ECAH Kakad-TO KOH-
CTPYKIMA MOMET TDAKTOBATHCA ABYCMBEICACHHO, 3Ha4uT, B HEH ©CTh
owrlKa. 110JTOMy AYUHIe He IOAATATECS HA MHTYHIMIO, @ BLIYIATL
npasuaa J36LKA,

Aaree ByAeT AGHO CTPOTOE ONIMCARWE CHHTAKCHTeCKHX Tpanua [a-
CKaAs, @ IIOKa AAd TIOAYICHES [CPBOIRAYAALIIOTO NpPEACTABACHHS O
A3bIKe 00pAaTUMCH elle K HRCKOABKHM IIPMMEDd M IpOrpaMMHPOBAHIS
HECAOKHLIX aATOPHTMOB,

« OTTPaHCAHPYEM?  HBAINODHTM  HHIYHCARHHSH \paxTopuara (N!) Ha
sA3blKe [Jackaab:

anr GhaKTopHad Program pactorial;
gex N, I, F Var N, I, I't Irteger;
HaY BRon (M) Begin Readln (k) ;
F:i=1 F = 1;
I =1 I :=1;
noka I <= N While I <= 3 Do
H1 F:=F=1 Begin F := p + I;
1L :=1+1 I =1 4+ 1
x11 End;
BeIEOY F Hiriteln(F)
EOH End.

H3 sroro NpUMeDsd, RO-NEDPBLIX, BUAHO, KK yamucelBaeTcH Ha [la-
CKAA€ QIICPATOR HHEAD C UPCAYCAOBHACM {HHIU\ knoxa})}:

While <ycnosue BeENCIHeHMA> DO <Teno gz

While — noxa, Do — aeaarh. Ecan TEAD LUKAG COARPIRHAT MOCARAD-
BATCALIOCTL ONCPATOPCRB, TO FOBOPAT, YTOD OHO 06}333}’91‘ cocmaBiot
onepanap, 8 HavaAe 4 KOHUE KOTOPOTO HAAO nucarh Begin u End.
Cayrebnele croBa Begin v End 4acTO HasbipaworT onepamophibimu
CKOOKaMU, OOBEARHSIOHMA HECKOADKO OLICPATOPOE B OAMH COUTEH-
HOM. ECAW Re TeAO I[HKAR — OAHH ONEPatop (Re cocTaruboi), To ome-
paTopuuix ckoGok He TpebyeTcs. 100Ad TPAHCAATOP CUMTAET, YTO TCAD
[HKAG RAKAHMMBASTCA Ha OAMGRAHIIEM IHAKE «)%,

Bo-ATOpPEIX, ¥3 OPHMEePa BHAHO, UTO B IlacRane mer COCUMAALIILIX
CAOB AAL 0003HAYeHI HaYana [UKAQ () M KOHpa HuKaa (Kiy). Ha see
CAY'IaH eCTh cAYEeOHEIe caopa Begin i End.
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PaccMoTpHM emle 0AWH IPHMep NPOTPAMMEL PeIISHH KBAADATHO-
IO YPdBHCIIHAL

anr KopeE; Program Rocts;
mem a, b, =z, ¢, xl, =2 Var a,h,c,d,xl,=x? : Real;
"ay Begin {BBog OallHBIX C KOHT—
poseul
MOBTOPATE Repeat
BREIROOX «BEerMTe a,b,c; Writeln('Beegure a, b, c;
a # O») a<=0');
BEOL a, b, C ReadLln{a, b, c}
Ao a 7 Until a <> C;
d = b*2 - dac {BLMMCmeIne CUMCXPHUMMHEAHTA }
d = bl — dearc;
ecnu o > 0 IfE d > 0
TG Then Begin -<LCTL KOpHAl
xl:={-k | sgrLi{d))/(2a) =xl:=(-b ) sqrtid})/2/a);
whi={—b-—=sgrti{a))/(2a) X2~ (—b—sgrt(d})/2/a);
peBOong X1, x2 WriteLn{'xl =', x1,
‘2 =", xZ2):
End
uEAYe PrEcn «Heo Be- Else WritelLn{'Her BO-
IeCTBEeHHEA KODREe» IeCTB2HHEX XOpHeH' )
xB End.
KOH

B 3T0ill DporpaMMe [0 CpaBHEeHHIO ¢ NPHBRACHHEIME paHes NOSRH-
AOChH MHOIO HOBHIX DAEMEETOB. FIMA BemiecTBEHEOrO THIA AAEHLEIX B
TTackare — Real.

1A € OOCTYCAOBHCM (LHEA «A0») IPOrpaMMHPYETCSI ONepaTo-
oM

Repeat <rero nurnax> Untll <ycnorMe oKOHYAEMA>

Repeat — noptopsaTty, Until — A0, Teao UPKAG MOMRCT IRCACTAD-
Astrh CODOH KK OAHHOYHRIH, THAK U COCTBRHOM OUEDITOR, OAHAKO YIIOT-
pefBaenua croe Begin m End e TpebyeTcs, nockoAbKy caora Repeat u
Unftil caMH BBLIOAHHIOT POAB (HIEPATOPRHBIX CROBOK.

3HaK # (He paBHo) k TTacKase wmeeT obo3RaupHHe <, 4 3HAK >
(GoALme HAH paBlle)] obo3navacTes »>=.

[TpanuAa 338MCE ApHMETMUeCKUX BRpaXeHHA Oyayt noapobso
pacCMOTPEHEl HCMIIOTO MO33Ke. MenoavayeMan B opMyAax BLIMHCAS-
Hist KOPHESH CranaapTHas (PYHKIHA KEIADATHOTO KOpHA [+/x ), s [Ta-
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CKAAR 3aMUCBIBARTCA B BHAE sqrti{x). [TOpSACK BEIDOAHEHHA OIEpPalMEi
B BHPAMEHUH OIIPEASAAeTCH CEOBKAMH H CTAPIIHHCTROM OIEDALHY.
CTapIIuHCTBO OIEPAIHE CIPEACAAETCS Tak AKC, KaK b aarchHpe. Ome-
PANHE GAHHAKORBIE 1162 (f'I'HIlITIHH[f’I'Ry BhlLIOAHHAHYCH B IIOPHAKE Hx 3a-
IMTHCH (CACBa I1anpaBo).

Berracnue B Tlackaae upoOrpamMHpyeTcd ¢ MOMOLTBH YCADBHOTO
ONepamaopa, MMEKOIIEro CABAYIMYE GopMy:!

If <ycricemnc> Then <oneparop 1> Else <onepaTop 2>

If — ecant, Then — 10, Else - mrauc. Oneparopul 1 ¥ 2 MoryT OLITL
KAK OAMHOIHBIMHE, TAK H COCTERHETMH. COCIEBHONR OUERaTop CASAYET
JaKAKTATE B oIepaTopunl: cKoGkN Begin 1 End.

le( AL KdK H R dATOPRHTMHYEUKGM HiEaLIKe, BOIMOM A MONIOA RSO BA-
IIHC HCIIOAIION (QOPMLI YCAOBIIOTC OIICPATOPA!

If <vcuosue> Then <onenaTop>

KdpaKkrepHui 4eproid ASHHOA L1pOIPAMMEL IBASETCHE HCIIUAB30OBAIHHAS
B TCKCT® KOMMEHTAPHEE, KoMMeHmapull — 3TO AMODAST [IOCAPAOBATEAL-
HOU TS CHMBOAGH, SAKANOUEHHEX B QUTYPHEIE croOiw {...}. MoKHEO Tak-
e MCLOAB3OBATEL B KAWECTEE OTPAHHTHTEAEH KOMMEHTApPHeB KpyTAble
CKODEM O 3BC3pCYKaMH (*, %], KOMMOHTAPHEN He CIpepersieT HEKaKITX
ACHCTBUH upoOrpaMMEl, a IBAATCH AHIIB TOACHHTEABHBIM TERCTOM, OH
MOMRET AABATLCA B AIODOM MeCTe IpPOrpaMMEl, TAE MOMHO ITOCTABHTH
npobea. [TpoTpaMMICT IHIIET KOMMEHTAPHN He AT KOMOBIOTepa. a AN
cebs, IpHAABRAd TeKCTY IPOTPAMME] BOABIIYIO SCHOCTE,

XOpomo OTKOMMEHTHPOBAHHEE IPOTPAMMEL HA3LIBAIOT CAMOAOKY-
MEeHTHPOBAHHHMHA, B HEKOTOPEIX NPOTPAMMAX OOREM KOMMEHTOPHER
MPCBLINACT 00LeM BLIYHCAHTCALIILIX ONCPaTOROE.

YQ(J"-FHOE‘.‘ UCAOARICEITHIEE KOMMERTNIIHICE — NWTHOK XGDOWe) Ciril-
Afl NPOrpaMmMupoBaiLls.

Aad BuloAHeHAH nporpammel Ha 3BM ee caeayer BBecinu B na-
MAML, OMMPAHCAUPOBOME ¥ UCNOARUML, AAD 3TOCO HA KOMILIOTEpe
AUAMHBL MMEThCH CIEIHAABHEIE CPEACTBA TIPOIPAMMHOIG obecneve-
HIsl, KoTopeie Ha [1K cocrapasraT cucteMy Typ6o TTackaas.

VYMPAXKHEHWNA

«OTTPaHCAHPOBATE? C AATOPHTMAYCCKOTO S3LIKa I1a A3uIK [lackaan:
a) AATOpUT™ ERTAMAAL
B) QAropHTM DLIGOPa COALLICTO JNAYCIRII M3 TPCX;
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8) AATOPHUTM CNPEALACHHA CYILECCTRORBAHMA TPEYTOABHIKA ¢ JAAAHHBIMU
AAHHAMH CTDPOH;

T) AATOPHTM yMHOMCHMA ABYX UCARIX YHCEA, OTPAHHYHEEICE TOALKO OTle-
PELHAMH CACHCHHNA ¥ BEIYHTGHHA;

A)] AATOPHTM BEUUCACHHA TacTHOTO H OCTATRA OT MEADYHCACHAOTO AAR-
HHA.

m HEKOTOPbIE CBEAEHWS O CMCTEMAX
NPOrPAMMUPOBAHUS HA NACKARE

CucmemMa nporpaMMUpoBaliia — 3T0 COBOKYIIHOCTE CHCTCMHELX
CPEACTB. OIPEAHAIHAYEHHBIX And PAa3paboTKH OPOTPAMM Hd KOHKPET-
HOM H3RIKE IPOTPAMMHPOBaHKY. COBpEMeHHEIS CHCTEMEI IIpOTpaMMH-
POBAHKA BKAIOURIOT B Ceds;

» TPAHCATOP (KOMIMAATOD HAH WHTEPIpeTaTop];

1 JHTCIPHPOBAHIIVIY CPeAY pa3paboTKi nporpamsy,
n BCTPDE!HHHI?[ TaxCrIBLIA peaaKTOD.

8 OUOAHOTERH CTAHAAPTHLIX MPOTPAMM ¥ yHKUKRA;
B CPLACTEd UTAQAKH OPOIpaMb,

= RCTPORHHBIE COPABOTHEIE CAYARORT U 1Ip.

B 1980-x rr. chpya Borland navaaa paGoTy Hap MOAHGHIIIDOBaH-
HOH BepCHeH CTaHAAPTHOTO A3slKa [lacKaab, kOTOpas GblAd HA3RAHA
Typbo Tlacxarem, OaHOoBPeMeHHO Gulra paipafoTaHa cHCTeMa Npo-
rpaMMHUpPOBAHAL AAT A3bIKa TypOo IMackaab And IepPCOHAABHEIX KOM-
nuoTepoB cepun [BM PC. '

Briocaeacrenm Haseaumem «Typbo [lackaas» craam oO03HaYaTh
TAKXC CHCTEMY NperpaMMupoBaHud. CucTeMa IpOrpaMMHpCBAHHA
TyphHo [lackann npesHalHAYANACE AM PADOTH B CPCAE CIePallHOHHCA
cHeteMsl MS DOS.

Typto [Tackaar (Kaxk A3EIK, TAR H CHCTEMa NpOTpaMMHPOBAHHA)
3HEYHTEABHO H3MEHIACH 3d UCTOPHIO CBOERD CYNIBCTRUBAHUA.

[MTeperil BapHaHT Typdo [lackaaq pupMa Borland aHycTHAQ B ce-
pearie 1980-x rr. 3areM GBIAO CORAGHO 1ecTh MOAMMHKALHE cHeTe-
MBI, M3BECTHBIX KaK BepcHn 3.0, 4.0, 5.0, 5.5, 6.0, 7.0. Kaxxaas 13 Hix
NPeACTABAACT Co00H ycopepIlIeICTBOBAHIC NPSARIAYIICH Bepeuu. Bee
OHHM CO3A@BHAICH AAA ceMeloTia Maimde IBM PC 1 coBepinercTROBE-
AHCE BMECTE ¢ KOMOBTCPaMH.

Bepeusn 3.0 GuAd OpHEHTUMPOIBAHA Ha KOMUBIOTEPREL MAAOH MULWHG-
cti (TBM PC/X']). PazpaBaTnipaeMule Ha Hell [IPOrpaMiEl MMEAH Orpa-
HIMCGHHAC HA AHUHY (e Goaee 64 KOatT|: 8 Hell He BLIAC CPEACTE pas-
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ASABHON ROMITHARIME BIAHMOCBAIAINLIX TPOTREMM; OTepalioHkay
cpeAd OwiAa BEChbMa HeCOBepPIUeHHA. RoAkIIMe WAMEHCINS DBIAM Ble-
ceHsl B BepcHi0 4.0, TIOABHMAMCE coBpeMeHHas AMdAOrORAf CPeaa,
CPEACTBA PABACALHON XKOMNUARIHH NPOTPaMMHBIX MOAYAEH, MOWIhag
rpadiEYeckas HnbanoTeka.

Bepcua 5.0 OTARYAAACE 0 OCHOBHOM AAnsHeHIIMMH YCOHEpIUgq-
CTBOBAHMAMMK CPEART pa3paboTKH, K KOTOPOR GLIA ANGABAEH BCTPUe-
HBIH OTAAAMHEK. B Bepcmio 5.5 BLIAM BliepBhIe BEAKITEHET CPeACTEA Toa-
acepiin QOIT — conpeMeHHUN TEXHOAOTHH CORAAHMSA IPOTPAMM,

TAARHEE OTAMTHSE BEPCHHU 6.0 — 210 Honad ¢cpeAd, OPHeHTHRORaK-
nast (12 paBoTy ¢ yCTPONCTBOM BBOAH THIE «MEITLEY H UCITOAL3YIO g
MHOTOOKOWHELH DESKHM PadOTH; 0GLCKTHO-OpHCHTUPOBAHHAA DEOay-
oreka Turbo Vision, a TakKe BOZMOMXHOCTE BEAKOMATL B TEKCTEL Ohg-
rpaMm KOMAHALL AcceMbaepa,

Bepcus 7.0 e copepKaAa KaKHX-TO IPHHIAMHAABEEIX HORIIECTR
IO CpaBHEHKIO ¢ Reporel 6.0, BEearntl HeKoTOpEIE PACIIAPETIHA J3y,-
Ea NPOTPAMMHPOBAlHMA, 4 TAKAKC AOIMOAHHTEARHEE CEPRHCHBIE Boji.
MOIRHOCTH cHeresHon ofoaovkn. K crapmey sepcHam Typbo 11acka-
AT CTAAM NPHMEeHRTL I1a3bBaHuc (bject Pascal.

OnepanHoHHad cncTeMa Windows nopaep:RHBaeT paboTy TpMag-
MEHWHA, pa3pafoTadHeX Mo MS DOS. 3to otHocHTed M X Typbo [Ta-
cKaalo, CymecTByeT pAjp COEBPEeMEHHEIX CHCTRM OPOTrPaMMHUPOBHHg
Ha Ilackane, NpepHd3HauEHHEIX AAS PaloThLl B CpeAe ONCPAalfHOHHOM
cHeTeMisl Windows, Cpeast Bux cBoGOAHO pacnpOCTpaHsIeMble CHCTa-
MLL Free Pascal, GNU Pascal. A3k H cucTeMa DPOTRAMMEHPOBAHNg
Pascal ABC, pazpaboranHbele B KOxnoM dicaepasbHOM YHURBDCUTCTe,
LIMPOKO HCHOARIYIOTCH B YIEAHKX 1dReACHHAX POCCHU AAST 0By IeHyg
HPOTPH MMUDOBAHHE,

B NOCACAYIOMIAX IOAPAIAEAAX HACTOAIITEH raasll DYAST OITHCRBATE-
cA A3HIK TTavkaAk B CONTRETCTBAHR €O CTapuiumMy peprusamu Typbo Na-
ckaas, [lpu 3ToM, B H3ydaeMoM ofibeme, 0GeceuMBACTCA NPLEM{TBR.
HOCTB QCHOBHWX CPEACTR A3ZLIKA (0 BCEMM COBpPEMBHHBIMIA DCAAMI;-
maMH [Jackans.

3MEMEHTBI A3bIKA TYPEO NACKAMb

Aadaent, Argaeur ganlka Typ6o [Mackaar BrArovuaer B ceds Opy.
GLI, quJpBI H CIIeIHAABHBIE CHMMBOALL

® AQTHHCKHE GYKBHI OT A A0 Z [NPONHCHBIC) M OT O AD £ (CTPoy.
HEIC;
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s nudgpr0, 1,234 56 7,8, 9;

a8 [IecTHaAUaTCPH4HBle nmihpph @, 1, 2, 3.4, 5 6,7. 8,9 A R C D,
E, F;

& CIICIMAAABIBIE CHMBOARL - —# /=<> (|, () :;{} " @S #

Caepayrouue KOMOMHAI IHH CIIeIHAALHLIY CHMEOAQR FRAAIOTCH BAM-
HEIMH CHMBOASMY, KOTOPRIE HCAL3S PAIACAITEL TPodeAaMut;
3JHAK IPUCBANBAHHs;

>=  O0OABIIE MAW DABHO;

<= MCIIBUIE HAH PABHO;

Lo {1 %4 deHU;

(# *] OrpanMYHMTEAN KOMMEHT@pHEB (Hapsay c { });

{..] oKbBunraaeHT |].

fipoteabl — 210 cuMBoA npoGeaa (ASCI-32) B Bco yHIpapATIOIKe
cuMBoak Keaa ASCI {oT 0 a0 31).

K coenuasbHLIM CHMBOAGM OTHOCTICH TAKKE CAYWReOilde CAOB,
CMEICA KOTODHX ONPCACACH UAHUBHAYHG K KUTOpRBIE HE MOTYT OLITh HC-
TIOABZOBRAHBI AMT ADYTHX ercH, AAST ABLIKA — JITO €AHHEIE CHMBOAEL

CawreOIIble caoBa g3blka TypGo TMackaaws: absolute, and, array,
beyin, case, const, div, do, downlo, else, end, external, file, for, forward,
function, goteo, if. implementation, in, inline, interface, interrupt, label,
med, nil, not, of, or, packed, pracedure, pragram, record, 1epeat, scl,
shl, shr, string, then, o, type, unit, until, uses, var, while, with, xor.

Iocacarne BepcHH s3LiKa TypbOo TlacKaak CoAepsKAT TARKC PAA
cay»ebHbix CAOB, OTHDUAINEXCA K paboTe ¢ O6BLEKTAMY H BCTPOEH HEIM
ACCCMBALPOM.

Hpentudmusatopel. ViAeHTH(UKATOPOM HA3BIBARTUA CHMBOAWUE-
CKO2 UMS ONPCACACHHOTO NPOTrPAMMHOTO OOLeRTa; KOIICTAITLI, Mepe-
MeHHbBIE, THIbI ADHHEIX, [IPOLEAYVPEL PYHRLHA, Mporpamyvini. O 0oMo-
LB CHHTAKCHUECKOH AMATDAMMELI HACHTHHKATOR MOMKHO JIPeACTa-
BHUTH B DHAE, IIOKA3alloOM Ha puc. 2.1.

PacmadpoBaTk AMArpaMMy MOJKIIO CAGAVIOIIHM OBpazoM: MASHTH-
bHKATOR — 270 AI06ad MOCACAGBATEALHOCTD OyKB H UH(D, HaTHIIAID-

— < hvKBa>
< WM pen1 mhHKaTOp >

<byksa> -

< Umppa> ———

Puc. 2.1. CuxTakcr4ECKEs AuarpaMma vasHTudmkaTopa
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uasicd ¢ 6ykeel. B Typ6o 1lackase K OYKRaM NPHPaBHHBASTCS TaloKe
JHAK NOATEREHBAHHA. .

CTpoiHEe H TPOMHCHEE OVKBEI B HAGHTH(PHKATODAX M CAYREOHELX
CAOBAX TIC pasaHyalorc:. Hanpusmep: max, MAX, MaX, mAx — oAllo H
IOy e MM,

B Typdo TMackanac AAMIE HACHTHRHKATOPA MOXKET GLITL NPOHI-
B(L"\hHOI‘:I, HO ZHAYaUIHMH HBAHKYI'CH '1"OARKD llEthlE 63 CHMBOAR.

KoMMeHTapHHA. KOHCTPYKUME CACAVIOIIETD BHAA IPSACTABASIOT CO-
60U KOMMEHTapIMI H NOFTOMY UCHOPHPYIOTCH KOMITHAATOPOM:

[amfiolt TercT, He COISLHIMWR CHMROT «'» |
{(* IEBOH TCXCT, 1IC COLEDREIEIMI CHMMBCILI «*}» #)

ByweH pycckoro aadabHTa YIOTReOAAKTCA TOABKD B KOMMEHTAPH-
¥, AHTePHEIX M TeKCTOBRIX KEOHCTAHTAX.

CTpoKa, HAYUITAIOIIAACT ¢ CHMBOACB «{$» Han «(*$», ABAmeTCH AH-
PERTHROH KOMIIUASTODA. 38 ITHMHE CAMBOAHEMH CASAVET WHCMUOHUKY
KOMAHALI KOMIIMAATORA.

KOHUENLMSA TUMOB QAHHbIX

Komennna THIIOD AQITHBIX SIBARCTCS OAIICGH M3 LCITPAABILIX B AIO-
foM A3RIKe ODPCIPAMMHAPOBAHAA. C THIIOM BEAMYHHE CBI3aHB TPH €€
CBOMCTRA: (POPMI RHYMPEHHErD NPegemaRAeRUA, MHIJReCInBE0 npu-
MeMLLX 3naueHul U miomecmo gonycmumetx onepauuti. Typbo Ila-
CKHAB XAPARTEPUAYETCH OOARMIUV DARHOOODAZTEM TUTOR ASHHRIX
(puc. 2.2},

B (1'I'HHAHp’!'H{)I\1 Mackaae ('}'I'{fy’l'(f'l'HyE'l' (I'I’I)()K{JBJ::IFI THIT ABHHKIX,
Kpome Toro, B Typlbo [lackase gearle W BelliecTBeHIEe — 3TO TPYIIIL
THIOB AaHHEX. B Goaee nospAHEX Bepcnax TypGo IMackaasd cyulecTBy-
KT OPOIEAVDHEIA THI AAHHEIX ¥ THII AGHHEIX «OOLOKTS,

KaaApIE THO AQHHBIX HMeeT CBOH HACHTH(OHKATOR.

HudopMalia ¢ OpocTRX THIAX AAHHBIX, ONPESACAEHHEIX B TypGo
[Tackane, upeacTaBreHa B Taba, 2.1, AAS BEMISCTBEHIIBIX THIIOB AJH-
HEX R CKOOKEX YKAIAHO KOAWUECTBO COXDAHAGMEIX 3HATALIMX IEDP
MANTHCCLL B ACCHTHYIIOM UPCACTABACIIMH YICAQ.

R C'I'HHAHI)'T‘HUM nﬂ(fKi‘IAe H3 BEIECI'BEHAHRX THNDEB UII[)(—!A{-‘!)\EH I'"AR-
Ko Tull Real, a u3 geanix — Integer.

Tunet pAananix Single, Double, Exiended viiorpeGadgiores 1 Tackaan
IPOTPAMMAX TOABKO B TOM cAyiae, ecad LIK cHaGxkeH conponeccopoM
«naagarolnen apudgmerukus, (Aag npogeccopok [BM PC, nauMHag ¢
Intel-80486 1 pganree, 3TC YCAOBHE BCETAE@ BHIICAHSIETCS. )
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ﬂ::;:::x TIpocThe J] L]'I OPHLKOBBIC Denwic
——| Bcl.uccmcmme| *‘ Jiornuecrue |
—— CrpyETYRIPOBAHEETE |[ Maccust ~— CHmMBOABHEE
—| Crpoxn I ———I ﬁupeuumnmmc |
Viasarend ‘ —| MriokecTny — I HTepRATRH MG

Puc. 2.2. CrpykTypa Twnos ganHeix TypSo Mackana

THTI AQHIILIX TIA3LIBASTCA ROPAGKOBHIM, ©CAH COCTOUT K3 CUCTIIONO
YMUAD FHAMEHMA, KOTOPRIE MOJKHO NPOHYMEPOBars. (Iekag casayer,
qT0 AAS 3TOTO MHOKECTRA IHAUEHWH CYINeCTBYIOT TOHATHSA «CASAY-
IOHIME» M «IPCALIAYIIIAMAY,

OnHranpe nepeMeHHbIX. AAA BCEX TTEPEMEHHhIX BEAMYUH, HOTIOAR-
3YCMLIX B IPOTpaMMe, ACAKHEL OHITE YKa2aHEl HX THII B pazgeie ne-
pesendsx. CrpyKlypa pasjead MepeMeHHbIX IoKasaHa v puc. 2.3

[IpuMep pasapeha IepeMeHHBIX IPOoTrDaMMEL

Varm, n, k : Irteger;
X, ¥, 2 : Real;
Symbo_ : Zhar;

Kolnctantel, THD KOICTAITEI ONPEACASETCS IO KOHTEKCTY, T. €. IO
chopie ee 2ATTHCH B IIPOIpdMve. _

Heante gecammiiie KOHCTAHTED 3AIIHCHIBAIOT B QDLMIION (DOPMC
TIEAQTO YHCAd €O 3HAKOM WAl Oes sHaka. Hanpumep: 23, -24 712, 376.

Heare wecmuagiemepriAbie KOHCTAHTHL 3aTTHCEIBAIOT ¢ MPehHK-
cov «S», OHHM AOANHEI HAXOAMTBECS B AMamaszode or 00000000 ao
$FFFFFFFF.

Bewecmpeniibie KOHCMARME! ¢ QURKCUPOBAHHOL MouKoll 3aTUCLIBA-
T B ORRIYHON (popMe ARCRTHYHOIO 9HCAA C APGOHOR uacrsy. Pampe-
AITCACM HEAOH H APOOHOH 1acTel SBARETCH TOTKA. Hanmpumep: 56.3486,
0.000055, —345678.0.
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Tabnuua 2.1. Tunbl aarHbix Typeo Mackans

HaeHTUHHRATOD AnuHa, GafT AMMIE30H (MEUKECTBU) IHAIe A
Heave
Inleger 2 —32768.. 32767
Byte 1 0.235
Word 2 0..65535
Shortint 1 —126..127
Longint 4 —2147483648..2147483647
BemlecmBeRHbIE
Real 8 28107017 10% {11...12)
Single 4 1,5-10 ¥.3,4.10% (7..8)
Doubte B8 510%™ 1,7 1078 (15...16)
Exlended 10 3.4-107492 1.1.10*%%2 (19,..20)
Aorugeckud
Boolean 1 Trug, Fulse
CumB0AbHBI
Char 1 Bee cnmboAn xoad ASCI

BulnecrseHHbe KOHCTAHTBl ¢ HOAABAIOLWIEH TOYKOM HMEIOT CASAY-

IO YO (hopry:

<MAHTHCC P ICII0ODAI0x>

3AeCh <MAaHTHCCA> — LEAOS MAH BeIIeCTRCHIIOS THCAO ¢ (PUKCHPO-
BAHHOM TOTROH, <IIOPHADE> — LEACE THCAU CU 3HAKOM HMAH fies3 BHAKA.
Hamprmep: 7E-2 (7 - 10 9), 12,2566 (12,25 10%), 1E-25 (10°%).

<I"aanen nepeMeHHBX>

Var

<QNHCAHHE 1IEPEMEHHBLX >

Pue. 2.3. CrpykTypa paagena nepemMeHHbIx

1 <OIMUHHHE HIEPEMEHHBLX > ‘I—b

<Hpentaduxarop> —= O —= <Tyun> —=
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CumMBOALHOR KORCMGHTG — 3TO AXOO0H CHMBOA aAdiaBHTa, 3AFAIO-
YeHHEG B anocrpodel. Hanpumep: "W, ‘1", "9,

Aorudeckan KOHCMAHTII — 3710 caoga: Trae, False,

CmpoKOBRAA KOHCIMGHMA — 3T0 CTPOKA CHMBOAOB, DAKAROUCIINIEA B
anocrpodper. Hanpumep: "TurboPascal’, 'Otrer: ', '35-43-79". Magcna-
MAABHAL AAHMHA CTPOKOBOH KOHCTEHTE! 255 CHMBOAOB.

Koncranre MoKeT ORTh IOCTE@BABHO B COGITBETCTBUE UIIPEASABH-
HOe Wi, HasHAUeHHWe KOTOPOre HPOH3BCAMTCH B Pasjpea¢ KOHCTAIIT
nporpaMMul. HanmpuMep:

Const
Max = 1000;
G = 9.381;
Cod = "Oumbra';

CrpyeTypa pa3aensd KOHCTAHT IoKasaHa Ha puc. 2.4, B Typ6o Ia-
CKAAC AOITYCTHMO TAKIKE YIOTRCOACHHE MUNUUPOBAHHBIX KOHCINIHM.
THIH3MPOBARHAS KOHCTEHTE dHAAOTHYHA NTepeMeFHOH, KOTOPOH 3aaa-
eTCsI HaYaAbHOe 3HaveHHue. [IpHyeM OIPoHCXOART ITO Ha 3Talle KOMITH-
AITHH, Haupwvep: '

Const HWumberCard : TIrteger = 1267;
Size : Real = 12.67;
Svymbol : Char = T¥';

Onucanye THAMSHPOBAHHON KOHCTAHTRI NIPUBEAEHO HA puc, 2.5,

B Typdo Tlackare HMeeTCs LA HMEH, 3ape3epPBHPOBAHHLEIX 534
OIMPCACACHHIEMH 3HAYCHHMAMHA KOHCTAHT, KOTOPhIE MOMKHCG HCIOALH(-
RETh (€3 UPEARAPHTEARHOTO OTTDEAGACHHAS B TIporpaMMe {Taba. 2.2).

<Pazxrer xooctadr>

Caonst —[- <OIMUCAHAE KOHCTAHTb > —T—=

<Upertwhuxarop> —= @ —= {Koncraura> ——

<Onucanite KOHCTAHTRI>

Pwc. 2.4. CTpykTypa pasgena KoHCTaHT

<TUNUAMPOPAHHAA KOHCTAHTA>

I——~ <KDHC 3R> ——

Puc. 2.5. DnucaHue TMNMIMpoBaHHOA KOHCTaHTEI
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Tabmiua 2.2, 3apeaepBNpoBaHHLIE KOHCTaHTLI Typbo Mackana

Hacurudpusgarop Tan 3aqenne
Troe Boolean MCTHHA
Falso Boolean AQHKD

bMaxInt Integer J2767

THnbl AAHHBIX [LOAL3UBATEAN. (JAHH H3 IPHHIWUNAABHBIX MOMEH-
TOR A3HKA [lacKaAL COCTOMT B TOM, TTO NOALACBATSAID PA3POIIALTCR
OIpPEAEAsTE CEBOM THIH AGHHEBIX. [IpmyeM THIBE AAHHBIX UAB3OBATEAT
Bcerad 6azHpyioTcs Ha CTAHAADTHERIX THHOAX AAHHEBIX | lacKaad.

AAd CHHCAHMWA THIIOB ARHHBIX IOAB30BaTeAd B [TacKaae cymecTsy-
eT PA3AEA THIIOB, CTPYRTYPA KOTOPOrO MPeACTABASHA Ha pHC. 2.6.

AQHIIBIe nepequciteMore mung (pHc, 2.7) 3202a10TCA HENOCPeA-
CTREHRG HeDEYHCACHHEM BOEX Iin‘{HHHﬁ, KOTODRE MOAAT TEPHEMVATE
OCPCMEHHAST AGTIHOTO THHA.

OI[pﬂA@A(—!HHOE HMH "'Mild AdHHBKLX 34aTeM HCU('L’\Hiy'l:!'l'CH ANH ONKMCa-
HHA NePSMEeHIILX, HanpuMep.

Type Gaz = (C, &, N, F);
Meta. = (Fe, Co, Na, CTu, Zn):
var Gl, G2, G2: Gaz;
Me=l, MeZ-Z: Metal;
Cay: (Sun, Mon, Tue, Wed, Thyu, Fzl, 3at);

3aecs Gaz n Metal — viMeHa NepPeUHCAMEMEX THNOB AGHHBIX, KO Io-
PHIe CTABATCH B COOTBETCTRHE MepeMeHHEM (51, (G2, G3 u Metl, Meltl.

<Paimen THIIOD>

Tyvpe I <OoMcaHue THIa> —]—-
@

<0nucagde THIA> )
<Hma tama> O CTHIY ———

Puc. 2.8. CTpysTypa pa3aena TWNGE faHHbIX

<[Tepeunciumuii o>
z @ <Hnenraduxatop> @

O_.

Puc. 2.7. OnvcaHve NepeyucnasMoro TUNa AaHHLX
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<MmTeprarmant THIT>

<KoHCTaHTa> O = < KOHCTAHT > —ne

FPuc. 2 B. Onucanwe WMHTEPEENEHOMD TN AaHHBIX

[Mepemennol Day Ha3Ha9aeTCd NEPEYHCAACMEIA THII AGHHEIX, KOTOPO-
My HE MTRPRCROSHG MMEH .

JraucHHs, BXOAAIINE B HEPEUMCASEMBIA THI AGHHEIX, ABAAHITCY
KOHUIdHTAMK, ABRCIEMA HAaj HUMH NOAYHHLIOTCA OPABHAAM, MPHMC-
ISCMEIM K KOHCTAHTAM. Kaykaoe 3Ha'IeHHe B IePeTHCASEMOM THITE 3d-
HHUMaeT B maMaTH 2 BaiiT, TosTOMY YHCAO SAEMCIITOB IIC AOASKHO Mpe-
BHILATEL 64 535.

[MepeuncaseMellf THI AQHHBIX — VIOORAAOUCINIOE MHOAKECTED, LTo
SAEMEHTHl ITPOHYMEPOBAHBL, HaUWHAA 0T ( B HOPHAKE CASAUBAHHA B
CTHCAHHH,

B nporpaMme, B KUTOROE MMEETUH IPUBEABHHOE paHee CIMCAHHE,
BOIMOFKCIIC ITAAHIHE CASAYRIIETC (DparMeHTa:

If Day = Sus Then Wr_.teLn ('¥pa! Ceromna ruxoguom! ')

ABHHKRE UHMepsaAbHOrD muna (purc. 2.8) 3apa10TCA KaK YIOPIAC-
YeHHOC QIPAIHYCHIIOC [MOAMHOJRECTRO HEKOTOpPOro NMOpAAKOBOTO
THIA.

TTOPHAKOREIN HOVED UBPROW KOHETENIBL HE AOAKEH OBITh Goanlle
HOMEpa BTOPOH KOIICTAITLI B ASHHEX COOTBETCTEYIOILEra Gas’oBOoro
THII4.

[IpH HCIOATICIIMHM TPOTPAMMEL ABTOMATH'IECKM KOHTPOAHPYSTCA
LU PMHEAMDK HOCTH 3HEYEHWH MepeMeHHOR HHTePBAALHOTO THIA YCTa-
HODACIIHOMY AHATIA30HY, [1PH BLIXOAS M3 AHATIAZOHA HCIIOAHEHHe ITPO-
rpaMMHl OpepbiBaeTcsa. HanpuMep:

Type MNumbers = 1..31;
Al = 'AT_ . '27;

Var Lata: Nunkers;
Rukva: Alf;

APVOMETWYECKWE ONEPALIVA, ®YHKLINW,
BbIPAXKEHWA. ONEPATOP NPUCBANBAHWSA

K de(bMQTH‘ICCKHM THIIAM AAIIIILIK OTIIOCHATCHA TPYTIHH BeIfeCTBE2H-
HEX H TIeARMX TATTIOR AAHHBIX. K Hrw llpMMEHHMbI apI’Iq)METPIT{ECKIIe
OICPATHH H OIEPalME OTHOIIeHH,
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PasatgalorT ollepallid HAA ASHHLEIMH VHADHBE (IPHMEHHMHE K
OAHOMY OIepasAyY) ¥ SUHapHbie (IPMMEHUMBIC K ABYM OHEPAHAAM).

Tabnuua 2.3. BuHapHeie onepauwm [lackans

AwaK Rrpamerne anr:‘r;al-: ad peaéfl.]:'am Onepanss
+ A+ R R R R CApKeHHES
11 I
LRRI R
- A-H8 RR R Beriniunne
11 1
LR R R
* AxE R R R YMHOMEHUE
LI 1
LRRI R
/ A/B R R R RamacTRanHoS
I R ABARHHE
LR RI R
div AdivE I T I Lieave pcaeHle
mad Amod B L1 1 QCTATOK OT
LEAOIC ACAEHHS

YuapHad apmpMETqucxaﬂ CHepaina OAHA -—— 2TC COCPAITAd H3MC-
HEHHA 3HAKA CASAYIOHIeTO ropMaTa:

—<BCNIMYMIIa> .

BuHapHREIe apHQMETHYECKHE ONepaniH CTalpaptioro sauka IMa-
CKAaAL OTIHCAHEL B TAOA, 2.3, TAe [ — pA@HHRE IEAOTO THIG, a8 R — Relie-
CTReHHOIO.

<Py > . .
AR <Hwma by > —-— @ Tr LOAKINIECKHE NAPAMET]> == @-—

O

Puc. 2.9. CrpykTypa nEpalleHa K chyHKLMW
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TaGnwua 2.4.

CranpgapThHele maTemaTiicekue thynkumi Typbe Mackansa

Tun Tum

Obpamere aprymMeIrra Be3YARTATA Tyuupa

Pi — R HHoAo T = 3.1415926536E+00

abs [x) LR LR MoAYAL APTYMEHTE X

arctan (x) I, R R APRTAlTSHC X. PaA,

08 (x) IR R Kocraye X, paa

exp (X) LR R @* — 3IKCMOHEeHTd X

frac (x) LR R ApofHasg yacTs X

int (x) IR R Heaas qacTe X

In {x) LR R HarypaabHE Aorapidiv x

random R [MreBpocAyuaAREOS TUCAS B Hik-
Tepsaare [D. 1]

random (x) 1 I TTceraoCAVUAHOE HHCAD B HH-
repnaae [0, x)

round (x) 21 [ OrpyracHHE X A0 Sanwailerno
HEAOTD

5in (x) I.LR R Cunyc x, paa

sqr {%) LR LR Kpuspar x

sqrlix) IR K Kopesb KBaapd'IHELUE M3 X

trund (x) R [ Bamxkaftioe geaoe, He IpeBa-
WWAIDUICE X 7O MOAYAIO

K apudviernuecsuy BeAndnHEAM MOy Ohilb 1IPHMEHEHK CTaH-
AAPTHEI® (DYHKIMH R3uIKa |lackasb, CrpyETypa 00palieHus K QyHE-
OHH IpeACTaBARHA Ha pHC. 2.9

DOVHEMNA B BHIPAKEHWH BLICTYNAST XaK onepaHa. Hanpnwvep, B
OIICPATOPE IPUCBAHBAHTA

X 1= 2 % gin(R)/n{3.2) + cos{C-T)

OMepPAHAAMH SBASIOTCH TPH YHKIWH: Sin, In, <08, 3aHHCEIBaeMEIS TaK
¥e, RdK B MaTeMATHEe, ApI'YMEHTH HAa3BIBAKITCA [baKTH‘{EECKHMH IIa-
paMeTpaMH. SEAHIOTCA B ODIIEM CAYA€ BLHIDAMEHHAMI apudMeTnie-
CKOTO THIIA H 3QIHCLIBAIOTCA B KPYTALIX ¢KoOKax, PeayAbTaTOM BEIYHC-
AeHUH l.’l)y‘rTKII;I'IH ABASRTCH REAHYHWHO COOTBETCTRYHOUIETO THIA.
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ONHCAHMS CTAHAAPTHEIX MareMATHUYSCKHX DVHEINHA [ypdo [Nacka-
Asl COACPXRUT TabA. 2.4,

ApndMETHYECKOE BRIPAKEHHE 333AeT MOPAAOK BEIOAHEHHSA AELH-
CTRUH HAA YHCAGBBRIMH BeAHYHHAMM, APHPMCTHICCKHC BLIPAMKEHUA
coACpXRAT aputhMeTHUSCKUe ONEPANHN, GHYHRITHH, ONePaHAR, RDYI-
anle crobBkn. OaHa KOHCTAHTa HAH OAIA TICPOMCHIIas — 2T0O IPoCTed-
mad GopMa apEIMeTHICCKOTO BhlPaXKeHM .

Hantpumep, MaTeMATHICCKOC BLIPAJREHHE

20— ,/0,3sin(x + y)

0,2c —1In(x ~ y)
3ATHCAHIOC N0 npaBrAaM s3LIKA [Tackaas, 6VAST HMEeTh BHA,
(2 * A + sqrt(0.5 * sin(X + Y}}}/¢0.2 * C—1n(X—-Y¥)).

AAA BepHOH Za0UCH ApPH(PMOETAHCCKUX BhIDAMEHHH CABAYET CO-
OAHAATE ONIPEASACHHEEIC TTPABHAA.

1. Bce cHMBOAR NHedth B CTPOKY, T.€. HA CAHOM YpoeHE, IlpocTan-
ASITH BCC JIAKH ONCPALHH, HE NPONYCKAS 3HAK «*»,

2. He ADIyCKaTh 3d1lMCH ABYX SHAKCB OTISPALHH MOAPSAA, T. €. HCAL-
35 IMCATEL A + —B, caeayer macaTk A + (—B).

3. Onepalyn ¢ 6oaee BBICCKHM NPHOPHTCTOM DHITTOAIIAIOT PAHBIIE
ONIEPAUHA C MeHRTIAM TTPHOPHTeTOM., TIopAACK VOBIBAHUA NPHORUTS-
TOL OICPALIME CACAYIOMIHA:

B BhiMMCACHKE (hy HKITHH;

s yHapHasd ONepaldsd CMeHR] 3HaKd {—);

*, /, div, mod;
B4 -

4, HeCKOALKO 3aTTHCAHIILIX MCAPSLA, OHePAAH C OAHHAKOBEIM NMDHAO-
PHTETOM BhIITOAHMKYT HouaeARsaTEABHO CACBA HAIIPABO.

5. YacTL DLPasKCIINS, 3aKAK1eHHAs B CKOBKH, BEMHCASETCS B Nep-
By (uepeah. (Haupumep, s BEIPaXReHHH (A ) B) # (T D) yyHOKCHHC
OPOHMIBOAHTCH MOCAE CAOIREHHS H BRMHTAHIAN. )

6. He crepyeT 3QIHCHBATL BEIPASRCIINA, HC HMCIOUIMC MaTCcMaTHye-
CEOT( CMEICAQ, HATTPHMEDY AA8HHE Hd HYAb, }\()]'H[‘ll‘l[ll\«'] IPMLATeAD-
HOTO THCAA H T. 1.

[IpuBepem mpumep. Apumerdyeckoe BhIpaXKeHWe, 3alHCAHHOE
IO YKA3aHHLEIM NIPABHAAM (H(PPaME A KPYIKKe yKasaH NOPHAOK BhI-
[(IOAHEHUA OMepalu#),

DD @ e e @B ® ®
(L+y)w (222 +sqri(y)—(x+ vy /(v + 1/ (sgrt(x)- 4))
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COOTBETCTEYET CACAVIOIICH MATeMAaTHYeCKOM (hOpMYAL:
)"QX +J)_f—{x +y)
’ -

1
+—
Yt

f1+

B T'lackane HET olepallMy HAH CTAHAAPTHOH YHEIMH BO3RSARHHA
YHCAQ B MPOHIBOALITYIO CTCIICHE. AAG BLIIHCACIHHA X¥ DERKOMCIIAYCTCH
II(](!'l'yllﬂ‘I'h CACAYIOLLL UM (‘JﬁpdSOM:

B @CAH ¥ — [SAQe 3HAMEHHE, CASAYET MCHNOAL3OBATEL YMHOMKEHHE,
HAMpHMep: X° — X * X * X. Axqd GOARIIMX CTeneHeH CACAYeT HC-
HOABRIOBATE YMHOREHHE B 1IHEAS,

* eCAH ¥ — BEINECTBEHIIOC JMATCHHME, HCHOALIYCTCA CASAYIOMAs
MaTemMaTHyeckas opmyas: xy = e’™®, samuen koropoit Ha la-
CKAAC HMOCT B,

expl{Y * 1n{x))

O'—IEHH}\,HO, 4TO MMPH BeIeCTRCEHHOM THIIE ¥ HEAMMIYCTHMO HYASBOS
HAH OTPHUATCALIIOC 3[AYCHHC X. AAS ¥ IICAOTC THIA TAKOTO OrPaITHyc-
HHA HET. 1

Hanpumep, ¢opmyaa Ja+1 ={a+ 1|5. sanucannadg Ha [lackaac, Oy-
AET UMETE BHA

exp(l/3 * In(A + 1))

BrlpaxeHWe HMeeT [eARlH THII, 8CAH B DeIYALTATE €rc BHIHCASHHS
TIOAY9IACTCA BeANMYHHA IeA0TO THIOA. BEIpakeHme HMeeT BelleCTBEH-
HEI1 THN, ECAW PE3YALTATOM £T0 REMMHCASHHS ABAARTCA ReleCTEeHHAA
BEAWHHIIA.

ApndpMETHMECKHEA COEPaTep} NPHCEIHBARHA HMEUT CTRYKTYDY,
TIPCACTABAEHHYIO Ha pMc. 2,10,

HaupuMep, 370 moxer OuTE 3alHCh BUAG

Y = (F * N—4.5)/cos(¥).

TTopAaAOK BLIIOANICHWS ONEPATOPa OPHCHANBAHMA PACCMATPHBAACA
paHee, Capayer TOALBKY ODPETHTE BHUMAHKWE Hd CACAYHHIEE [I[3ERWAL;

< ApHDMCTHYECKHI OEPATOP APHCBAHBAHHA >

= <[lcpemenHan> — @ —l

<CApUPMETHISCKOE BRIPTKEHHE? —=—

Puc. 2.10. CrpyxTypa apuiiMETHYBCKOr0 onepaTopa NpucBanBaHURA
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THIIE] IepeMeBHOH K BRPANKEHWA AOAKHE! OBTh OAMHAROBEMU. Ho-
KAOYCHHEM SBASETCS CAYUAl, KOTA@ BLIDAREHHUE HWMRPET IEABIH THIL, 8
nepemeHHas — BelleCTBeHHEIH.

YNPAXHEHNA

1. 3anucaTs apudMeTHYCCKHE RMpaXeHHA Ha [TaCRaAR AAS CACAYIOIIHX
thopyya:

al a + hx + cyz; B) [lax — blx+clx - d; B} ﬂ+b+i—]—;
C
¥ty @ 1. [ x y] { 2 )
) P MlWG—SEB. ) 1+a+§-i /Ll+3+xy)’

2. 3anmucaTh MaTeMaTHIECKHe (hOPMYART, COOTRETCTRYIOTTHE CACAYINIIHM
BhI[MUKEHHAM Ha [Tackare:

ay ip+a)/ix+s)-p*g/fir*=s);

6y 13 + beta/(x -gamma * delta):

A} a/b * {(c + d)—(a—-b)/b/c + IE-8.

3. [Mouemy a [NacKaae ApryMolT QyBIRIHM BCCTAQ JAMHCHDAIOT B CROOKax,
FANpUMAD NUTITYT 1n(5), a He In5?

4. 3aTHCaTh COOTHBRTCTBYIOMMC apHPMOTHICCKHC BRPAMRCIIA Ha [lackane
AAS CABAYINTIITY (hOpMVA

a) (1 +x)% 6) 1+ x7; B} cos?xy 1} log, %;
A) arcsinx; e) e_"ize_“‘; x) x¥i; a) +x
xyz - 3.3|X + 4/}_’| B +sin?m!
Jxf +8% —_ = —
) Jx ) 107 +In4! M cos2 1 |etgy)

5. BLITHCAMTE JIIATCHIA CACAYIOINUX BEIPAIKSIIRHA]
al trunc(6.9);

6) Lrunc{6.2);

B} 20 div 6;

r) 2 div 5;

Al round (6.9} ;

e} round{b._.2);

&} 20 mod 6;

32 mod 5

Hj3 = 7 div 2 med 7/3 Lrunc{sin(l)).
f. OUpeARAUTE THIH CASAYIOTITHY RETDAFOHTIN:
)1 + 0.0;

B) 20/4;

B) sqr(4);

r) sqrt{1a);

A sintdy;

e} trunc{-3.14}.
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7. ONMpeaeAdTh, FEKHEe K3 CASAYIONTHY ONeparopoB HPHCBAMBAINA TTPADEAL-
HbI2, €CAM ¥ — BELHIBPCTBSHHAY l1epeMeHHad, d 1 — fesdds;

ajy = n + 1;

r = y—-1;

Rjn := 4.0;

rhy = trunciy):
Aly = n div 7;

el y = y div Z;
FKn = n/2;

3)n = sgri{sgri{nl).

8. I'lOMPHATL MECTAMY 3HAYAHHS LIPARIX IEDEVIEHHETX X H ¥, A& HCTICARIY
AOIOAHUTEABHLIC NepeMeRELIC, ONPOACAKTL HCAOCTATOR NAHACIIIOND AATODPHT-
Md 110 CPUBHEHHIO ¢ METDAOM OGMEHR 3HAYECHHH YPPE2 TPETRID MEREMEHHYK).
MomxH0 AW OPEMEHATL AAHHELIH AATOPHTM AA BCINCCTRCHIBIX YHCeA?

9, TIpacBoWTE Leaoll nepeMeHHoN I 3Haverue nupph, CTOAMIEH R DA3pPAAS
COTEH B 3AIIHCH MNOACEHTEALIIOTD NCAGTO YHCAE K [HADPEMCp, cCAl & = 28 796,
To =7,

10. TIpHCROMTE HEAOH MepeMeHHOH 5 311a4e e CYMMLE ITHAGIP TROXINATIIOND
LEeAULY 94CAd K,

11. CnpepeAlTh, KEEVEY 38A89Y PellacT CASAYIONasd OporpaMMa:

Program Test;

Type Matur = I, ,MaxInz;
var N : Natur:
% : Real;
EBegin BoadLn X ;
X 1= 0
While N > 0 Do
Begin
¥ =% - 1.0C;
N 1= N-1
End:

Writelzn (X)
End.

YFa14TE, MOKIIO AH I[OAVYEHHBIH PEIYAETAT LLOAYUKLL BOsee UDOCTIBIM
CITOCOEM.

m BBOM OAHHBIX C KITABUATYPLI
1 BbIBOG HA 3KPAH

BrOg guHHEIX — 3TO ePeaAasa WHpOpMAallK 0T BHEINHUX YCTPONACTB
B ONePATHBHYIC NMAaMATL. BROAATCS, KaK IpaBMAO, HCXOAHEIe AQHHEIE
PeliaeMOH 3apaadH.

Bripng gannnx — 3To nepeaaya AAHHLIX A3 ONepaTHRHOH TaMAITH
11a BHeNIHH¥e HOCHTeAHM (IedaTh, AMCIACH, MArHMTHLE YCTpOHCTBa
1 AL PREYARTETEE [IRIIBHUH AIODOR 3dA8UH AOAKHE GH'Th REIBEAS HEL
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OCHOBHEIMY  VCTRORCTBAMH BEOAA-BEIEOAA [NEPCOHAALHOIO KOM-
[BIOTEDd ABAAKOTCA KAABHATYPA B AMCIIA€H (3KpPdH MOHUTOpPE). [IMeH-
HC HCPe3 3TH YCTPORCTBA TAABHEIM 0OPA30OM OCYWECTBAASTCA AHAACT
MewAy YerosakoM M T1K.

fipoyeqypa BROYE € RAGBUAMYPA HMEST CABAYIONIHE (POPMAT:

Rzad (<ca4cok sBooar)

3aech <CNIHCOK BBOAA> — 3TO IOCAEACBATEABHOCTh HMEH [epeMeH-
HEIX, PAZASACHHEEIX 3ATATHIMH, 8 Read (YATaTh) — omepaTop oGparle-
HHA K CTaHAQPTHOH [Iponeaype BBOAA. HanpuaMep:

Eead(a, b, <, d)

[Mpu BLHINOAHEHHHE 3TOTC ONEPATOPA paboTa KOMIKIOTEPA pepHIBa-
eTcd, TMOCAE HEero HMOAB30OBATEAbD HAOHpaeT HA KAGBHATYPE 3HAYEHHS
mepeMeHHEX @, b, ¢, d, OTAEARS WX APYr OT Apyra npo@ieaamu. [1pu
IJ1OM BRCANMEIS 3HAYCHHS BLICBEYHBAIOTCA HA 3Kpane. B KoHUe nabo-
pa HaKUMAKT KAaBHITY <Enter>. BRoa 3nadyeHH AQAKEH BRIMOAHATE-
¢ B CTPOroM COOTBETCTBHM ¢ CHHTAKCHCOM A3eiKa [lackaae, Hanpi-
Mep, [0pH BRINOAHEHHH BBOAG B TIPOTDAMMe

Var T : Real;

J : Integer;

K : Chaz;
Bagin

Read({(T, J, K};

118 KAGBHATYPC cheAyeT 11a0pAaTE
252.98 10C & [Enter].

E(‘J\VI B ]!pl)]'p'd.“.\'lE HMETIcd HeCKuARKD DHepﬂ'l'ﬂpUB Reﬂ{], 10 AdH-
IILIC AAS HHX BEOAATCS TIOTOKOM, T.2, NOCAS CUHTLIBAHHA JHaIeHHM
HupeMeHHBIX Aad OAHOUO olepaTopa Read aAamdmie aArd caeayroulero
OlIePETOPA AL OKOHTAHKS CTPOKKA CUHTEIBAKOTCH H3 TOH e CTPOKH Ha
IKPAHe, UTO H AAA IPESABIAYIIETO 3ATeM NMPOHCXCAWT IePeXoh Ha Cae-
AVIOLIYIO CTPOKY. Hanpumep, IpH BHEIIOAHEHH W BBOAA B IPOrpaMMe

Var i, B : Integcr;
C, L : Lkeal;
Begin
Fead (&, 3}:
Read (C, D),
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HA KAABHATYDE CASAYET HabpPATh
_B758 34[Fnter] 2.6ZE-02 1.44E+01 [Enterj.
OuepaTop BBOAR C KAABHATYDW TAKKE MOMKET HMETSL BHA
Readln (<CmAQOK BBOIA>)

3aeck ReadLn (o1 read line) — cu#Tars crpoky. B oTAM4YMe 0T Olle-
paropa Read NoCA® CUYATLIBAFHA ITOCABAHETO B CITUCKE 3HANSHHT AAA
opEOTC omeparopd Readln AaHELIC AAd CAGAYIOWICTO OnEparcpa
Readln Gyayr cuMTEIBaTRCR C Ha49aAA HOROH CTROKH. Evan R mpeabiay-
L[EM MPHAMepe 3JaMeHHTE onepaTop Read Ha Readln, T.e. sanucaTe

ReadLr (A, B);
Readin (C, Di;

BROA, AHAYEHHR OyAST NDOHCXOAMTE H3 ABYX CTPOK!

18758 34 [Enter]
2.62E 02 Z.54E(10]1 [EnLer]

Onepamaop BLIBGGY HQ 3XPAR (ODPANEHWE K CTAHAADPTHON ITPONEAY-
Pe BEIBOAA) HMCCT CACAVIOUIKI HOPMAT:

Write (€CiMeok BRBDOAS)

3ACh AAEMEHTAMHM CIIMCKA BBIBOAH MOIYT DRITh BLIDAKBHMA DPasi-
AWYHEX THIOR (B "[ACTHOCTH, KOICTAIITLI # ICPCMEIIHBIC), TampHMep:

Writc{Z34); [{BeBcoMTCR UBJlds KCH-
CTAHTA }
Write(dA + B—2); 'BHBOIMTCA pPesyiIBTAT

BBI4WMCTIEIMA BepAKSHMA
Write (X, Summa, Arg., Arg?); {3bBOIATOSS 3IHATOHHA
nepaMeHHex |

Np# BLIBCAC 178 SKPAaH TICCKOABKHX UHCEA B CTPOKY OIH 11 OTAGAA-
HITCA ARYT O ARYTA HpODeAabii, 00 3roM AGAKEH 103400 TWTRCE 11]X0-
rpaMMucT, [1veT, HanpuMep, f = 1; J = 2; K = 3. ToTAQ IIPH BLITIOAHE-
HHH OTIepaTepd

Write(x, * ', J, ' ', K);
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Ha EPAHe NOAYYWV CACAYIIINYH CTROKY: | 2 3. [TpHueM Hoiae BBOAC

TIOCACAIIETC CHMBOAA KypCOp OCTAICTCH B TOH JXe CTPOKC H CAEAY-

0K H RBOA HA 3KPAH DYAST HAYMHATHRGT ¢ FT0HA NHOSHIHY Ky[PLODd.
[Npoueaypa BEIEOAA Ha 3¥PaH TAKJKe MOXET HMeTh BUA

Writeln [<COMCOK BREOIA>)

3aeck Wrileln (ot Wrile line) — aanucaTs cTpoky. AeHCTEHE 3TOTO
OIICPATOPA OTAHYASTCH OT Write TelM, MTO TMOCAS BHIECAQ TIOCASAHETO B
CHUCKe 3HaueHWUs INPCHCXOAHT Ie€peBOA KYPCODa B HAYAAC CABAY-
Iomel cTpokd. Oneparop Writeln, 3anucawHell Gr3 NapAMETPOR, REL-
[IOAHAET [IepeROA CTPOKH.,

QPopmMarsl BHBOAR. CIIMCOK BRIBOAA MOMXKET COABDKHTH YRAZSIEAH
dopMaroE BHBOAA (hopMaTLl). (POPMAT OOPCACAAET IPCACTABASIINC
BRIBOAWMOTO 3HAYEHWHA Hil .'BK[JHH[-! H OTASAHEICH OT COO'I‘B(‘.'I1I']'Byh)]iLE'
o eMy DACMEHTA ABOCTOYREM. Ecar yrasarTear (bopMaTa OTCYTCTBYET,
MATITHHA BhIBDART 3HAUeHWe IO OIPeASACHHOMY IPaBHAY, IPeAyCMOo-
TPCHHOMY TI0 YMOAYAHHID,

AdAee Kparko B CIpaBoYHOH GopMe NIPHBEAEM [PAaBHAA M NPHMe-
pul BechopMaTHOTe B QOPMATHPOBAHHOIO BEIBOAA BeAMYHH DAa3AdT-
HRIX THOOB. AAf NPEACTABAEHHA CIHCKA BHIBOAQ MCIIOABIVEM CAGAY-
e o003HaAYeHHAN!

I, P, Q — 1leAOuMCACHHEIe BHIDAKEHN;

R — BrIpaMeHNe BeIIECTBEHHOTU THIIE;

B — BHIpasKeHMe HYASBCKOrO THIIA;

Ch — cUMEOABHAA BEAMHHHA;

S — CTPOKOROE BEIDAUKEHHE;

#  uudpa;
# FHAK w+» UAH 4—»;
npoGca.

@opmaTtsl npouepypet Write

I— 'H.F\THU'E.'H'I'('}I APRCHTHAYHOS III]&‘.A(‘.'!‘&BA&HMG BEAYHAHHRI ], HdYHHR
C MOIULMH PACIOAQIRCIIHI KYypCopa:

Juaagente 1 Onepartop PeayArTaT
134 | Write (1) 134
2487 Write (T,T,1) 287287287

I:P — BRIBOCAHTCA ASCATHYIIOC OPeACTABACIKC BOAMMHIIL | B KpaH-
HUE [IPARKIE TOSHIIMW NOAS LIMPHHOR B,
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duagenne | OmepaTtop PeayawTaTt

124 Write(I:§) 134

312 Write ((I + Z1:7) £24

R ~—- B IIoAe IMINPHHOA 18 CHMBOAOB BHEOAHTCH ASCHRTULHOE HIPEA-
crapacIiiC neawduinl B B dhopMaTe © mrapaowcd Todxked (ccam R 2
0.0, nenoanazyetes diopmar _ FARHEHEHEREF RS ecan R < 0.0, thop-
MaT UMCCT BHA, _ —H HRHAHHHHEE«HE)

JHaueRe R OnepaTop Pe3yALTaT
40,432 Wrile (R) __ 7.154320000CE+I2
-1 .81 2E4+0] Write (R) _ =1.9719aa00030F+01

R:P — p ¥palimue Npabhic DO3HITHH I0AS WHDPHIIOHE P CHMBOAGE
BEIBOAMTUH ARUMTHMYHOE HEEACTARABEHHE AHAYEHHA R B HOPMG_..\_I-’ISOBBH-
HOM QOPMATC € OAABAOINCH TOYROH. MUIIMMaAbHAd AAMHA MOAS BEHI-
BOAA AAH [[OAOHMHIEARHBIY YHCEA COUTGHAME ! (eME CHMBOAOB, AAA OT-
PHMIATEARHEIX — BOCEME. [locae TOUKE BEIBOAHMTCHA IO KpadHed Mepe
oaHa mudpa:

Juaucrne R Onepartop PeayabTaT
511.04 Write(R:15) 5.1.0400000%+02
L6.7E WArite( R:12) -Z  RTROCE+M

R:P:(} — B KpaliEHe NpaBLIE TOZHIIMK MMOAS IMUPHIIOHE P CUMBOAOD
BEIROATITCH ASCATHUROS TTREACTARAEHTE 3HaUaiMH R B diopyare ¢ k-
CHPOBAIIION TOYKOH, IPHYCM [MOCAC ACCHTHUIINE TOUKM BEIBOAWTCL )
mugyp (0 £ Q < 24), npeacrasasioninx cofinid APOGHYIG 9aCTh YHCAA
[ecpanm Q =0, To HU ApOOHAA YACTE, HH ACCATHYHAST TOIKA HEe BHBOAAT-
oy ecan @ > 24, 1o 1pH BriEOAe HCHOABSYEreH HOpMaT ¢ IAaRalomeH
TOYEOHN):

Juauenne R Onepatop Peavabrur
511.04 Writo(Kig:4) 5.1.0100
-46.78 Krite(R:7:2) _—45.713

Ch:P — B XpaMHIlIoIc IPABYIC IIOSHIIHIO oA ITHPHHOH P BLIBOAHT-
vy 3HaweHHe Ch
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Jnavelune Ch Qneparop Peayawrar

‘R Write (Ch:3} X

v Write(lh:2,Ch:4) ! !

5 — pauMHAasa ¢ DOINUKY KyPCOPa BHBOAMTCS 3HA4eHHEe 5,

3naucnne & Oneparop PosyarTar
‘Day WN' Write (8) Day N
'‘RRDD' wWrite (S, 3) ERLDRRED

S:P — zmaveHde S BHBOAHTCA B KpaiiHMe OpapbLie NO3HLIUMH II0AA
lHpHHOH P cuMBOACHE:

JHavyenHe 5 QOunepaTop PazvArTaT
"lay N' Weite (S:.0y | _ _ Day N
*RRDD’ Write(S:5,5:5) _RRDRD_RROD

B — BLIBOAUTCS pe3yAbTar Bepaskesusa B (True uan False), naun-
HaA C TeKyllleld Mo3HIHK Kypeopa!

SAaneHne B ‘ Oneparop PesyarTaT
True Il Write [P} True
Fulge \ Wrilz(E, Yol B) FalseTruc

B:P — B Kpaliive IIPpABLIC NOJHIHMH I0AA [MAPHUIIOA P CHMDOAOR
BRIRGAWTT PEIYALTAT OVASBCKOIN HRIPAKEH M3

SiaucHue B Oneparop Penyantar
I'rue Wrize(3:6) _ _True
False Write(3:6, Not B:¥) | _False_ _ True

YNPABNEHWVE CUMMBOSbHLIM BbIBOAOM
HA 3KPAH

Hcnoap3oRalme A8 BLINOAA Ha SKpall TOABKC NMPOLCAYPR Write u
WriteLn ofecieddRaeT 1porpaMMHCTy OUEHL MAAO BOIMOXKHOCTEH Mo
YIPABACHHIO PACHOAOKSHHEM Ha JEPAHE BLIBOAMMOTO TeKCTa. JleuaTe
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TeKCTa MOFEET IIDOHIROAWTRCE TOARKO CRE[DXY RHHA3R, CASHA HATI RO,
IMpy 3T0OM HCBEIMEKIILI BO3BPAT K HPCALIAYINHMM CTPOKAM, CTHDAHHE
HANEUNATAHHDFD TEKOTA, HIVMEHEHHWE I[R&T1Td CHMBOAOIE B T A,

AOTOAHMTEABHBIe BOIMOSKHOCTH VIPABACHHA BHIBOAOM HAa JKpaH
ofiecnevUBalOT Npoleayphl H HyHRITEH Moayad CRT. Ans ycranosae-
HIS CBSI3H IOAB30BATEALCKOH MPOTPAMMEL € 3THM MOAYARM MepeA pas-
ASAGMM OITMCAHMH ADAKHA BHITH IOCTAaBAEHA CTPOKA

Uses CRT

PaccMoTpuM DOHATHA, HeoBXoAUMEEe NMpK patoTe ¢ MoayreMm CRT:
PESEMMEL 3KpaHa, KOOPAMHATEL MO3MITHH Ha 9KPaHe, TEKCTOBOE OKHO,
HneeT (hOHA U IIEET CHMBOAA.

PeREME 3KpaHa. Bo-IIepBEIX, BBIBOZ, Ha JRPAN MOMKCT NPOHCXO-
AHTE B TEKCTOBOM HAHW rpadWIeckoM BHAE [Hd TpaiHuecKkuX AWCTIAE-
ax). Mzl 3paeCh GYACM TOBOPHTL TOALKO O TCKCTCROM BLIBOAC.

AFCTIARH MOTYT ORTR MOHOXPOMATHUECKMMH (UepHOo-OesnimMuy) 14
OBCTILIMH. MOHOXpOMAQIMUYecKue gucniet MoTyYT pafoTaTh TOALKO B
uyepHO-AeAOM pexUMe, a HEenHhleé — KaK B YepHO-GeroM, Tak H B
ueeTHOM, KpomMe TOro, TEKCTOBHE PEXHMEBL PARAMTIAKITCA OO "THCAY
CHMBOABHEIX CTPOK K CTOABIOE, yMEIDAKIHXCA Ha DRKPAHe.

BB Moayae CRT EasRABI pesxHM HMeeT ONpPeAeACHHHN HOMEpR, 2a
KOTOPHIM 33KPeNACHO CHMBOAMYCCROC HMA (ONHCAIHIIasA KOHCTAHTa).
AAf YCTAHOBKH PeXMMAE 3KpaHa UCTIOARSYETCA NPOLEAYDa

TextMode {<HoMap npewMHvax>) .

TTpH OGPAICIHU K IPOLEAVEE <HOMED PeRIIMa> MOJKET 3aA4BaTh
CH RAK UHCADM, TdK 1 HMeHeM CDOTBETCTBYK)UJ,EI:?[ KOHCTAHTHIL. HﬂHpH-
Mep, YKBHBAASHTHEI CACAVIOIINE ABA CIIEPATOPA:

TextMode {1} ;
TextMode {(COL0) ;

Kax mpapMAQ, HUCXOAHBIA PEXHM SKPAHA, YCTAHABAHBAEMEIH 10
ymoadarlp, — COB80 [Ha IIBETHHIX AHCIACAX),

KoopammaTtel mozvnmy. KaKaan CHMBOABHES TTOIWTTHA HE TEKCTO-
BOM JKPANC OIPCACACHA ABYMSI KoopaumataMH {X, ¥). KoopauHarta
X — muyaanme B orpoke. KpaiHas ABRAY NO3MLIHY B CIDOKE HMERT KO-
oppuiiaTy X = 1. KoopaHHaTa Y — HOMep CTPOKH, B KOTOPOH HaxOAHT-
cs cumiBoa. Crpokd HYMEDYHYICH CBEDPXY BHIIA,

Hanpumep, B pesxuMe 80x25 CHMBOA B BepXHeM AeBOM YTAY 3KpaHa
HMeeT koopauHarH (1; 1), cHMBOA B HHJKHEM I[PAaBCM VLAY 3KpaHa —
(80, 25); ciMBOA B cepeplHe 3Epana — (40; 13).
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AAST YCTAIOBACIIYA KYPCOPa HA YKPAHE B NO3HIHIO C KOOPAHHATA-
MU (X, ¥) B moayae CRT cyInecTeyeT npoleaypa

GOTaXY (X, Y)

3AeCh ROOPAMHATEL KYPCOPa 38AAI0TCH BHIpaA/ReHHAMH THIIA Byte.
[MpHBeaeM AASL UpHMEDA LPOIPEMMY, KUTODAH OYHNIAST 3KpaH H
RRICTARAACT B NI8HTDE IKDAHA CHMBOA 8¥x:

Useas CRT:

Begin
ClrSar;
GoTaXY (40,12) ;
Write('*')

End.

Hcnoarayemad 3aechk Ipoleaypa CIISCT BEINOAHAST OUHCTRY JKpa-
1a.

Texcrosoe okHe, [TpAMOYTOABHOS IPOCTPAHCTEC HA JKPAMC, B KO-
TOPOC IPOHM3BOAHTCHA BHBOA CHMBOAOB, HA3BIBAETCA (MEKCINHIELIM
oxnom. TToAIREHWE 3TOr0 OKHA OIIPeARAARTCH KOODAMHATaMHU BEPKIC-
IO ASBOIC H HHKHETO MPABOTC YTACE NPAMOYTOABHHKA. ECAM UKHO 3a-
IHMAaCT BUCH 3KPAH, TO B peskaMe 80x25 ero koopauHate: (1; 1) w (80
23). 3ro UCXOAROE OKHO, H3MEHHTE IIOAOKEHUe U pazMep KOTOpPoTo
MOZKHO € IOMOILIO TIPOLCAYPEI

Window (X1, ¥1, X2, YZ)

3AuCh dPTYMeHTH — BeAHYHHE THIa Byte; (X1, Y1) — roopauIIaTL
BEpPXHET) ACBOIO YTAA OKNa, (X2, V2] - KOOpAHHATEL DPABOTo HMMHE-
ro YIAd OKHA.

IMocae ompepereHHs OKIA MONLITKH BLIBOAA CHMBOAOE 3@ ero mpe-
AeABl OREYTCI GeapeayasraruniMy. TTuRTOpHOE oGpanieHHe K Opone-
Aype Window ¢ HOBLEIMM [I3paMeTRAMH OTMCILICT IPCABAVIIIee HAZHA-
JeHHE,

Ynpasaerre uBetoM. lla npeTHrx aucnacax tHna EGA, VOA u
SVGA B TOKCTOBOM pesKHMe 3KPAHA MOMKHO HCHOARIOBATE 16 1[BRTOB,

B moayae CRT of6pHSBASHB! KOHCTAHTE, UMEHa KOTOPLIX CCTL &f-
FAHACKHE HA3BAHHS [BETOB, 34 COOTBETCTBYIOIINC UM JUAYCHHAA — IO~
PAAKOBBIE HOMEPE ITHX IBETOR.

TMpoleaypa Ha3HATEHES IBeTa hoHa

TextBackGround (Colecr)
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3aech apTyMeHT — BeaMYmMia Tina Byle, aapalomas HoMep LEETA.
LIpoueaypa HASHAYSHHS HRETE CHMBOAA

Textlolor {Zclor)

Ecau nper doHa HASHAYICTCA AC OYHCTKH TCKCTOBOTO OKIIA, TO IO~
CAC OUHCTKH OHO «38AHRASTCH® AWM 1ReToM. Eiau hoH yeraHaBAWEA-
CTCST IOCAC OYUCTEM SKpaHa, TC TUCTCe DKHO OYAST HMET: YepHEBIH
MReT {110 YMOAMAHHKD), 4 HA3HATeHHLIH HBeT GoHA BYAST yCTananAH-
BaTLCA B TCX TOZHUUAX, B KOTOPEIE BRIBOAXTCH CHMBOABL

AAS IPEMepa NPHBSACM IPOrPaMMy, KOTopad M0 O9CPCAH OTKPOCT
CeTHPE OKHAE, H KaKACe H3 3THX ORKOH «38AheTCHY PaisHhIM (IDHOBBIM
OEETOM:

Uses CRT;

Begin
windowtl, 1, &0, 12}
Texthack3round{kWhite); ClrScr;
Window(d4l, 1, 80, .2};
TextkBacklround (Red); ClrScr;
Window(l, 13, 40, 25);
TexthRackGround (lightRed); Jlricr:
Window(<l, -3, 8C, 25%;
Text2ackGround {Groon)y; Clr&er:

End.

110 caeayFolledl TPOrpaMMe Ha GeAoM thoHe B tepeaMHE BKpaHa By-
AYT BHIBEASHBL HOMCPA TICPBLIX DSTIIAAITATH IBCTOR, H KAKAME HOMepD
ByaeT Tore IIBETA, ROTODRIA 0H 0lO4HavaeT:

Uses CRI;
Var | : Byte;
Begin
TextRackGroundc (White) ;
Clrscr; .
GoT™nXY (1, 12);
For T := 0 To 14 Do
Begin
TextCclor(l):
Write (I:5)
End
End.

KpaTkn ouuileM ellle HeCKOABKC MRUUEAYVE VIIPADACIIHH TEKCTO-
BEIM 3KPaH0OM 13 MoAYAS CRT, He HMeKMILMX 114 [dMETpOR!
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u nporeavpa CItECL — cTHpaeT 4acTh: CTPOKH OT TCKYICH Ioau-
OHH KYPCOpa AQ KOHIA ITOH CTPOKH B ORHE. le-‘l HIOMOIIOA R Ee-
HWe Kypcopa He H3MeHIeTCH,;

s mporecaypa Delline — yHHYTOMRACT BCIO CTROKY € KYPCOpPOM.
TIpu 3roM HUAHEWE CTPORUW CARMTRIOTCH Ha DAHY BBEDX;

® mpomeaypa Insline — BCTABASICT NYCTVIO CTPOKY IICPEA, CTPOKOH,
B KOTOPOHA CTOHT KypCop;

n nponeaypel LowVideo, NormVideo, LlighVideo — ycranapauba-
IGT COOTEETCTBEHHO PeKMMEI NOHMXEHHON, HOPM&EALHOR B M-
RRITTEHHOA HPKOCTH CUMBOACE,

BecepMa noaesioi anaactes pyaxnms KeyPressed us moayan CRT,
upw HCIIOAHEeHWH K[')'['(ll‘l(‘ll:l IPOVCNOAITT CHT0C KABRHaTprI H OITPEAE-
AflETCH, He HAPKATA AM KaKad-IIMGyAL Kaanna, B pesyarTate sTa hvHK-
Iy BBIAGET AOPHYECKOe 3Hauenve True, BCAW HamaTd AOGaA KAABH-
ma, ¥ 3Ha%eHHe lalse — b mpotubnoM caydac, HacTo pAgHHYIO (hyHK-
I[UE0 MCICOABIVEOT AAS OPTaHMIAIHH 33ALDPRKW OKHA PRYYAERIATOB Ha
JKpaHe (HocAe BEIIOAHEHNA NporpaMMel 1ypdo [lacKanl DLI3LIBACT 113
JKpall OKHO PEAAKTOPA), AAT YeTo Nepep KOHUOM HPOTPaMMK 3d11WCRT-
RAIOT CASAVIOIIMIT OIIepaTop:

Repeat Until KeyZressad:

3TO mycToH IMKA, KOTOPHHE «EPYTHTCA Hi MECTE» AO HEMATHA
KaKoH-ARD0 KAgRUIIK. B 3T0 BpeMs HA SKPaHe BLIBEASHO OKIIO PE3VAL-
TatoB. [locac HaKaTua Kaanuiny 3HadeHue KeyPressed craner parHo
True, IHKA 38BEPITATCH, HCIMOAHEHHE BEIAST HA KOHeI] IPOrpaMMLl |
118 DKPAll BCPLETCS OKIN PCASKTOPA. JTOT OPHEM MOMHO UCIDAh3IO-
KdTh AAS REABIPKKH BhITOAHEHHUS POTPAMMEL B ARBOM ee MecTe,

B IpHBeASHHYIO PaHee IPOrPAMMY MOAVUCHHA 114 JKpaHe YeTHpEX
Pa3HOIBETHRIX CKOH BHETEM CACAYIOUIEE AOHOAHEHWE! MOCAR YCTAHOB-
KH YeTLIPEXIBETHOICO JKPAHA BLINOAHEHHC [IPOTPAMMBI OGCTIHA-
BAMBASTCA H H300pAIKeHHE COXPAHASTCA, @ 3a1eM LOCAS HAMKATHI AIO-
Q0f KAABUINH 3KPAH BO3BDAIIACTCH B HCXOAIIoC cocToamme (80x25,
YCPHLH poH, GcABle CHMBOAEL). AAfL 3rOr0 Nepea, KOHIUM ITPOPPaMMED
CABAYET ACBABHTH CABAYIOUIRE!

Repeat Until KeyPressed;
Wincow(l, 1, B0, 23};
Tex-BackGrcundi{Rlack);
ClrScor;

OnucaHre APYTHX Nponeayp X QysKIni smoayan CRT iipueeapio B
CHelUaARHOT AMTepaType e TypGo INackaato,
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YTPAXKHEHWA

I. OTTpeAeArTh, UTO GVAST HAMBYATAHO CASAVIONEH TTPOTRAMMON, ACAH R
KAYECTBE MCXOAHBY AAHHREIX 3ap3H0 Yyucaa 1.0uw 2.0

Program Roots;
Var B, ¢, D : Real;
Bagin
Read(B, C);
D = 5grt(SgriB) —4 = C);
Writeln{'xl =', (-B * D)/2,
‘X2 =', (-B-L}/2)
End.

2. OnpeAcARTL, UTO OYACT 11ANCYATAND CACAYIOINeH OporpaMMoH IpH 1o-
CABACBATEABHOM BECACHHM 3HaveHHRA 3.4 1 7.9

Program l.ess;
Var X : Real: T : Boclean;
Begin
Lead (X);
T 1= X < Rouna (¥);
Read (X} ;
T :=T And (X < Trunci(X)}!:
WwritaLn(T)
End.

3. OnpeaAeAldTh, UTO OYART HATIRTATAHO CABAYINIIEN TIpOTpAaMMOil IPpH O0-
CAEAQBATEABHOM BBEACHHH 3HaYeHHH 36, O H 2 340

Program ARC;
Var 4, B : lntogor;
Bagin
Hoadia, B, A):
WriteLni(A, © : 2, A : 5}
End.

4. Cocrasurs HPPAaMBMY BEMHCAEHHA CYMMBl ABYX [TEABIX THCEAR, KOTODEA
6YA€3T RECTH AHAADT O MMOARICRATEACM B CASAYWITAM BHAR (_B.VIP.C'T‘O OTTOYHH —

BSOANMMEIC M BRIBOAHIMEIS qncm}:

BeenMTe OBaA CHaTzeMEIX

b =i eas
PE3yNRTAT RRYUUHTITEHI
a | b= ... ...
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m NOrMYECKME BENVYMHBI, ONEPAL{AW,
BbIPAYKEHWA

B nnapasa. 1.4 y2Ke TOBGPHAOCE O AOTHIECKHX BeAHYHHAX, ACTHYE-
CKHX OllepalHax, AOTHIECKHX BRIPAKEHHMAX. HATOMHEM, YTO BEAMYH-
Ha AOPHYECKOTO THIId MOKET IPHHHMaTh BCere ABa 3Hadenua: FICTH-
1A 1 AOXKD,

B TMacrare AorHyecKHe IHAUEHUI O0003IIQYAIOTCA CAYRKCOULIME
caroBaMH False (F) u True [T), 8 HFARHTHHHURKATOD AOTHYBCKOIO THIlH —
Boolcan.

KpoMe BeAHYHH [KOHCTAHT H ODepeMeHEHBIX) THIA Boolean, Aormie-
CKHEe 3HaueHHS lialse, True IpUHEMAKOT Pe3VABRTATHEL CNEPATMA OTHO-
UTeHE,

Onepaiuil OMHOWERI OCYILECTBARIOT CDARHEHME ARYX OTTEDAHADR
H ONPEASATIOT, HCTHHHO HAH AOMIIO COOTBCTCTBYIOIICC OTIIOINCITHC
MEXAY HHMH,

CTPVKTYRa ONCPauuy OTIICHICHHA NPeACTABACHA HA puc, 2.11, rae

<SHAK COTEOMUSHMAP ::1= = (paeHo) | <> {He paBHC) |
> (Bonewe) | < (MeHRIIe) | >= (ACIBNE WIK DABHC) |
<= [MCoHLWC WM pasHo) .

[MpueeaeM OpHMEpPLl 3AMHECH OTIIOMICITHE!

X < y; a+ b o> cfd; abs{m—-n) <= 1.

H IIPAMEPEl BEIMTHCASHIT SHAYEHAR OTHOITEHWE!

OTHOLUSHHE Pesyasrar
12 >= 12 True
36m> 13 True

LQnepauMA UrHOLEHHA>

<Bupakenne > == <IHAK OTHOWEHHA> —|

L—= <Rnpaxenwe> —

Puc. 2.11. CrpykTypa onepauuy oTHOLUEHNA
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Aoruyeckue onepayutl BRINICAHAIOTCA Hap olepaHAaMH GYAEBCKOTO
THIa. MMeroTca TpH AOrHIecKHe oflepalnuu: Not — oTpuniarxe; And
— ACTHYECKOE YMHOMEHHEe [KOHLIOEKIHA); O — AOTHHECKOE CAOMKE-
HHe [AWIBIOHKITHA). KpoMe aTHY TpexX OOA3ATEARHWX OIeDAlWHA, B
Typbo Iackaae uMeeTa cile oncpansa «Mokarouaroimee HAM», o60-
AHdTABMAYH (‘J\:,')KE!ﬁHhIM caorom Xar. Jro AHYXMBCTHAA (NEPELMY, KO-
TOpaa B pesyarTaTe AgeT sHaueHMe MCTHLILA, ecan ofa omepaHpa
HMEeloT PAIHBIC AOTHICCKHES IHAYCHHS,

AorudeckKue onepandy OBIAH II€pedHCAEHB! B TIOPSAKS YOEIBAHHSA
NPHOPHTETOB. PCIYALTATE! PEITIOAHEHWS ACTHYECKHX ONepalil Aad
PA3AHHHKIX 3HAYSHHA OTTERAHADE NPHEEARHKI B Taba. 2.5,

Onepalvi OTHOIICHHS MMEIOT CaMEIA HH3KHMA NPHOPHTCT, MOJTO-
My €CAM aepaHiAaMuK AGIMYECKOH Ollepadli HBAAIDTCH {XITHOLLEH KA,
MX CAeAyeT 3dKAIOUATE B KPYTALe CKOOKH. HanpWMep, MaTcMaTHYe-
crovy HepasedcTBY 1 < x < 50 COOTHETCTBYET CACAYIONIER AOIHIECKOE
BEIPpAKEHHE!

(1 <= x) And (x <= 5()

Avrumeckoe BHpOHEHRUE — 3TO AOTHUECKAA QOPMVAG, 3aNHMCaHHad
Ha $3LIKe TIPOrPaMMHDOBAHHMA. AOTHUYECKOS BLIDAXKeHHe COCTOHT H3
AQTHYECKHX OTI€PAHAOE, CBA3AHHBIX AOTHYSCKUME OITEPAINAMH M KPYT-
ARIVMH CKOOKaVIH. PeIyARTATOM BREIMHCAGHHS AOTHYECKOT( BHIPASKEHHA
aBAasteTca DyAcBCKRAfg PeAWuHHa (False A True). AOIHTTecKHMH One-
PaHAAMH MOTYT ObITh AOTHYECKHE KOHCTAHTEL, IepeMeHHbre, QYHKOHH,
onepalHy oTHOINEENH, OAUH OTAEARHEIN AOTHIECKHE OINepaHp fBAH-
ercs npoacreiimeil GopMoH ACTHYSCKOTO BhIDAMSIHHA,

TipHEEAEM NPHMEDH AOTHYSCKHX BRIDAKeHHH, B XOoTOPE d, b, ¢ —
AOTHYCCKHE YHCAQ; X, Y — BCIICCTBRUIILIC; K --- LCAAT ICpeMellHas:

1y x <€ 2 % vy; 2} lrue; 3y dr

4y Odd (k) ; 3) Not Not 6) Mot (x > y/2);
7y d And (x <> y) And b;

8} (¢ Or 4y And {x = v} Or Not b.

Tabrvua 2.5. PeaynkTaTkl BbINOAHEHWA NATMYECKAX anepauni

A B Not 4 AAnd E ADIB AXorB
T T F T T F
T F F F T T
F F T F F F
F T T F T T
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<JlorHdecxy i oneparcp NpHCBANBANN>

<JloTHyeckaaq MepemMeHHan> —I

l—. @ ——a <JIOTHUCCKOE BRIPILKCHUE> —==

Puc. 2.12. CTpykTypa NOMU4ECKOrD ONepaTopa NPUCBaNBaHNA

[Mpu d = True, b = False, ¢ = True, x = 3.0, y = 0.5, k = 5 pezyabTatH
BLIMHCACHUI GYAYT CACAVEOLIIEIMU:

1) False, 2) True; 3} True; 4) True;

5) True; 6) False; 7) False; 8) True.

B AQHHOM IpHEMepe HCIOAL3ODBaHA Aormdeckan dvarmua Odd(x).
D10 DYHRIMA OT HEACTD APTYMEHTA X, KOTOPAd IPHHMMAaRT 3HATCHHE
True, ecAM 3HaueHMe X HedeTHoe,  nagcuuc False, ccam omo ger-
HOE.

Aorudeckull onepamop NPUCBAUBARUA KMEST CTPYKTYDY, HPeACTAB-
ABHHYK) Ha pHc, 2,12,

[lpueepeM OpHMEPE AOTHMECKHX CIIepPAaTOPOE IIPHCRAHBAHHA!

1)jd := True;

2) b {(x > y) And (k <> 0O);

Jc d Or b And Not(0dd(k) And d).

m @YHKLWW, CBA3bIBAILLVE PA3NMMYHBIE
TUAMBI QAHHBIX

CHHCOK CTAHAAPTHEIX (hyHRUHH, o0eCIOUHBAIOIMX CBA3L MEXKAY
DA3AHYHRIMHE THIAMHM AQHHRIY, IDHBEAEH B Taba. 2.5,

Oyurrur Ord, Pred 1 Succ OpBMEeHHME TOALKO K TOPAAROBHM TH-
TIaM AGHHEIX, T.€. H3 NPOCTHIX THIIOR AAHHBEIX KO BCGM, KpOME Bellle-
CTBEHHHIX,

Oyarius Ord, pEMeHseMan K IEAOMY IHCAY. AAET £rc coGCTBEeH-
Hoe 3Havenue. Hanpumep:

Ord(-35} = -35; Qrd{1ZB} = 128

Ecam apryMeur geawit, 0, HaNpEMep. oncpartop v = Pred(x) ok-
RURAACHTEH ¥ 1= ¥ — 1, & onepatop y :— Succ{x) 3KBHBAACHTEH ¥ 1= X +
+ 1.

AnH APIYMEHTE CHMBOARHOTO THIA FrH (DYHKIHH AGHYT COOTRET-
CTBEHHO NPeARIAVIA H CASAYVIOIIHA CAMBOAL! B Taballe BHYTpeHHe A
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Tabnwvua 2.6. CraHnapTHblie hyHKUMK, CRA3LIBAILIAS PA3NKYHHBLIE TUNGI

RAaHHbIX

QOpawenne | Tain apryMenTa THII PE3IYARTATA AeicTBue
Qrd (3) AroBol I AdeT HOPHAKOBRIA HOMep
TOPFAKOREIH 3HAYEHHA X B £T0 THII®

Pred (x} To ®e Ter me, aTo ¥ ¥ | AaeT npeaniayigee o aT-
HOMOIBHHK? K X SHAYEHNE B
eno THne

Suce (x) » Tor e, UTo y ¥ | AaeT caeayiolee oo G-
HUILIBKEHIO K X SHAYEHHE B
ero THne

Chr [x] Ryte Char AdeT CHMBOA ¢ HODFAKG-
HEIM HUMEPOM X

Qdd {x) I Boolean Aaer True, ecau x — He-
Ternoe tMcao, H False,
€CAH X — 4BTHOUE

KOAHPOBKH. [TOCKOALKY AQTHHCEHME aMPABHT BCETAQ VIODAAQTCH IIO
KOAGM, T. €.

Ord('a'} < Qrd{'b'} < .. < Ord{'z"},
TQ, HAOPHMCD, MOKHO JAMFCATh

Pred{'b"'}) = 'a'; Succ('b') = 'c'.

To e OTHOCHTCS W K THPPOBEIM AHTEpAM:

Pred('5'}) - "4'; Succ('5') = "b6'.

Dymkgua Chr(x) seasercda obpatHoil K dyrkuuz Ord{x), echwm
X — CWMROARHAN BReaMunHa. HanpuMmep, aaa xoaa ASCII cnpaBepau-
Ba 3aMUCEH;

ordi(‘'a’') = 97; Chr(97) = 'a'.
3Ty WX «B3aHMOUDPATHOCTL», BCAH X — CHUMBOALHAS BSAMUHMHA,
MOXIIO BHPa3uTe QopMyaoH

Chr{Grd(x)) = x.

B HeKOTOpDEIX cAyYJafx BO3HHKAET 33Ad1a npeoOpasoBaHug cHM-
BOABHOTO IIPEACTARACHNA TCAd B YHCAOBOe. HanpuMep, NoAyYHTE U3
AHTEpH 5 IEAOS THCAO 5 MOFRHO CASAVHNITEM 00pazoM:
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N = Ord('5") -O0rd{('0Q").

3aeck N — neaad mepeMeHHAad I ECMOALIOBAH TOT PAaKT, UTO KOA
AHTEeDR '3’ Ha NATh eAMHHT DoAbIne xopa ‘0.

ByAeRCKHIT THII AAHHEIX TaKXKe SABAACTCH NOPIAKOBRIM, [Topsapok
PACTIOACKEHHA ABYX ero 3IHa9eHuUl caeayromuii: False, True. Toraa
CTTPABEAAHBEL CAGAYIONIHE OTHOIISHHS!

Ord{False) = 0; Succ(False) = True;
Ord{True) = 1; Pred(Trues) = False.

TTpuBeaem HHTEpeCHHIH NpHMep. ITyeTk X, ¥, 2 — BelllecrEeHHBIE
nepeMeHHEe, TpefiyeTcs ONPEARAHMTL, FAKYH) 33AaTYy pellaeT CASAY-
ICUHH oneparop:

z =% * Ord(x > y) + y * Ord(y > X).

OTeeT: z = max{x, y), T.e. ABHHYIO 3a)aTy MOKHO penTHTh Oe3 uc-

MIOAL3OBAHAL YCAGBHOrO oleparepa if.. then..clse.

YNPAXKHEHNA

1. BbIMHCAHTE 3HAYEHHT CACAYVIOWHE AQTHYECCKHX BRI[MDKEHH:

ajK mod 7 = K div 5~-1nmpu kK = 15

6) 0dd (Trunc {10 « P)) upu P = {(.18Z

B] Not 0dd{n) mpur = 0;

r)t And (P mod 3 = 0) OopHt = True, P = 10101;

Al {x » y < 0) And (y > x)npux=2,y=1;

¢]a Or Not bapu e = False, b = True,

2. OnpepennT KaKOe 3HAYEHHE NOoAYIHT AOTHUECKAd NepeMenHan d pH

= True ¥ x = | 1OCAR BhIIOAHEHHA CABAYIODIUHY ONepaTOpROBR NPHCBANBAaHHA!
ajd = x < 2;
6)d := Not a Or Odd(x);:
Bld := Ord{a) < x.

3. Hanucam. oneparop BPHCBAXBAHKA, B PESYALTATE BEIIOAHEHHA KOTOPOIO
AQTHUSCKAA HepeMelHad | NOAYTHT 3HAYeHHe True, ¢CAH CABAYIOIee YTBEK-
AeHHe HCTHHHG, ¥ 3Ha4eHHe False — B NpOTHBHOM CAy4Yae:

a] M3 THCeA X, ¥, Z TOARKO ABA DARHEI MeXAY OO0,

6) X — MNOAGEHTEABIHOE YACAD;

B] XOKADE M3 YHCBA X, ¥, Z LOADMHUTEALHUL;

T} TOABKD OAHO U3 YHCEA X, ¥, Z TOACKHTEABHOS,

Al P ABAKTCH O3 JCTETKY HA 4}

&) rudpa 5 BXOAMT B ASCATHTHYHI 34MMCE TPRXAHATHOTO TIRANTG Yucaa k.
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NIV [TPOTPAMMUWPOBAHWE BETBHLLXCH
ANropPuTMOB

AArOPHTMHYECKAT CTPYKTYPAa BETBACHHSA OporpaMmMupyeTcd B ITa-
CKAAe C TIOMOTYBIO YCAORHOIO QINEPaTepa, MMEILero BHA

If <Ycaerue> Then <Oneparcp 2> Else <Onepatop 22}

Kpome TOro, BOJMOIKHO HCNOALIOBAHNC HCNOAHOH QOPMII YCAOB-
HOYO Orepalropa.

If <¥ocnorue> Then <OnepatToap>;

Crporoe OIMCAHME YCAOBIIOTO OICPAaTOpa B (OpMe CHITARCHYE-
CKOH AMArpaMMBbl LHOKa3aHo Ra pyc. 2.13.

¥CAOBHEM B YCAOBHOM OIEpaTOpe SBASETCA AOTHUECKDe BHIPAKEO-
Hre., KOTOPOe BEIMMHCAAETCA B IICPBYIO oyepehsb. ECaH erd 3Ha4YeHHu
paBHo True, To &ypeT BrIoAHSTECH <Cnepatop 1> (moche Then), ecan
e ero sladeinie papHo False, GYACT BRINOAHATECA <Onepatop 2> (mo-
cae Flse) pad nioAHOM DOPMBL KAM CDA3Y DNBPATOD, CASAVIOUIHE II0CAS
VCAOBUOTO. AAS HOIIOAITOM (popmul {Ge3 Elsc).

IIpunep 2.1, TpeOyeTca CoCtaBrTE TPOIPUMMY BRIYMCAEHM LIAOLLIGAH TPRY-
TOALHHEKA IO AAHHAM TPEX CTOPOH a, h, .
AAd pelllends 3aaudd HCoAbsyeTea opyyaa [epond

Jrip - dip -b)(p - o).

e p={u+b+e)/ 2 — DUAYHEDHMELD TPCYTOALHHEA,

HcxoARKEe AFHHEIE ADAYHE] YAOBARTRODATE OCHOBHOMY COOTIIOUISHHIO AAS
CLUPOR TPEYIUABHMKD: AAHHA KDKADA CrOPOHBL AUAMHY DAITE MEHLIIE CYMMEL
AATIH ABYY ADYTWY CTODOH.

<¥caonnuifi onepatop>

T » <JIOrMacCKOe BHPaKEHUE> ‘~|
I——— Then —— <OnepaTop>T—

I—rElsie ——= “Oumeparop> ———

Puc. 2.13. CuHTakcy-ecxkan gMarpaMMa yenoeHOTO Driepartopa
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HMbreda Bo3MOAHOCTh B GATIOM YCAOBHOM CNePpATOPC JAMHCLIBATE AOCTATOYH)
CACREHER ANTHTECEHRE RETPAKKERW, MOXKTI0 CDaly «OTQJPL’\BTPGBE[TL» BCe BapH-
aHTbi [ICBCOHDBIX HONOAHEIX ARHHLIX!

Program Seron;
Yar &, B, <, P, 5 : Rgal;

Bagin
WriteLn{'SeeoTe FAMHE CTOROH TpeyToam=uMka: ')
write('a = '); Readln(a);
Write('h — "); Readln(B);
Write('c = ') ReadlLa(T}:

If (A > %) Aand (5 = ) And {C > 0) And (A + 3 = ()
And (B + C > &) And (A + T > 3)
Then Begin

T o= (A + B { Cy/2;
8 = sgrt(F #« (2—R) *= (3=3) *= [(F=C});
Wr_oteln{'Orcmzck = ', 5)
End
Else Wrilcln|'HeBCPHSE WNORKCIHLIC ISUECT)

End.

[Tpumep 2.2, TpelGyercs COCTABUTE NPOTPAMMY DELWEHHS KBAADPATHOIO
YPABHEHHA,

AATOPHTM pellleHEd AAHHOH 3aAavH DOAPCOHO PACCMATRPURAACH A TIOA-
pusas. 1.3 (cM pue. L8], AAropury HMeer CUPYKIYPY BAOMENHEIX BRTRACIIMA,
[ro onucanue HA AATODHTMUYSCKOM A3RKE TAKKE MPWReANTO B ToaADada. 1.3
TTporpaMMa Ha [lacKaae OyACT MMETh Bl

Program Roots;
Var A, B, C, B, X1, XZ : Rcal;
Begin
Writeln('Boegure kostgniex b
KBAORATHODO yOARHIHMA! "),

Write('a ='); Beadbri{a);
Write('n ='}; Readln(B):
Write('c ="); Readlnil);
If (A = 0)

Then If (B =10)
Than If (C = ()
Then WritelLn ('lwbac ¥ — porenre’)
Else WriteLn{'HeT pemeHMmi"}

Else
Begin
X 1= —ofb;
Writeln('X = ", X)
End

Elsae
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Begin d := b + b—-14 # g * ¢;

If id < 0}

Then Writeln{'HeT BeNecCReHERX KopHRR')

Else

Begin
X1 := ( b + syrlLi{d))/2ra:
X2 :— (-b-scrtid))/2/a;
Writelnt'Xl = ', Xl);
Writeln('¥%2 = ', ¥X2)

End

End
End.

IpuMep 2.3, TpeGyercs coCTABHTL HpUIDaAMMY HEPEBOAA IR IMGarabHUN
OLCHEHM B e HAHMCIIOBAANE: 3 — OTAHYHO, 4 — Xopomo, 3 — YAOBACTBOPH-
TEALHU, 2 — HEVAUBAETBODMIEARHO.

BaoK-cxeMa aAropHTMA DelleHHd 3aAATH NPHBEAEHA Ha pHc, 214,

DrOT aATUPHTM HMEST CIPYKRTYDY BAOMEHHBIX BETBASHHA M COOTBETCTRYH)-
YK OporpaMMy Ha [TACKaAe MORHO JATTHCATE CASAYVIOLIMM GOPAsoM!

Program Marks 2:
var N : Tnteger;
Begin
Ariteln ("Brepudre oueHwy:'); ReadLr (N);
If (N = 5)
Than Writeln {"OTaMauas')
Else If (N = 4)
Then Writeln{'Xopamo')
Else IEf (N = 3)
Than Writeln('¥no3lz-ropATensHo’)
Elae If (N = 2)
Than VWriteLa ('HeynoenerecopATenesc’)
Else WritcLn{'Hcpenilasa cueExa')
End.

CrpyKIypy BAOKEHHRIX BETBAEHUN MOFKHO AdTIPOIDAMMHDOBATE C
TIOMOIILIO OAITOro oIleépaTopa BLOoPa, HMCIOLICTOCs B SI3BKe [TacKanl:

Program Marks;
Var N: TInteger;
Begin
Writeln{'Beaeiwrse cuensvy:');
Readln (N) ;
Case N Of
S: WriteLn{'OTynduc');
4: WriteLn{'Xcpows'});

as



«Xupuino:

ﬁ;{omcmopn’rcnhﬁy -
] J
ACVHOBJGTBOPHTBJIWPH&H oucmca/

Puc. 2.14, bnok-cxeMa anropuTma Nepesoaa NATVOANNEHOA OLSHKA B 86 HaW-
MEHDBaHWE

3: Wrizteln!{'¥YropmeTRopHTeIbHO')
Z2: Writeln ('‘EeyuopleTBopMTesbHD ")
Elsa Writeln{'HeT Takal cieHEM')
End:

MdopMar clicpatopa BLIGOPa ORMHCLIBACTCH CHHTAKCHYCCKOH AMar-
PAMMOH, HORAARHHON Ha pue. 2,18, rae <Ceagrrap> — 910 Bbipaxe-
HHE AIC60re HOPAAKCBOTS THIIA, <KOHCTAHTA>» — NOCTOAHHAS BEAHYH-
HEa TOTO ME LHILA, UTG W CeARKTOD, a <Onepatop> — AKINOH Lpacroi
HAH COCTABHOHR antepaTop.

BRIIOAHEHHE ¢1epaTopa BHIGOpd IPOUCXOAWT CAEAVIOIMIHM ofpa-
30M: BEI'IMCAAETCH BHIPa*ReHHE — CEeAeKTOp, 2aTeM B CIIHCKaX KOH-
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<Qneparop nHb0pa>

|

Case <Cenextops ——r— Of _I

l—'-l <KoHCTaHTA > :I—- O—r <Oncpatop> Else — <Oncpatop> — End-—»

Fuc. 2.15. CuHTakcuyeckan auarpamma cneparopa eeibopa

CTAHT HAXOAHTCA 3HAUCHHS, COBIAAAIOINIEE € MOAYIEHHEIM 3HAYEITHCM
CEAEKTOPa, & AdAEe HCIIOAHAETCS GIIepaTop, NUMBYEHHRW AAHHOH KOH-
cTaHTOH. EcAl TEKOH KOHCTAHTHE He HAaHALHO, NPOUCKOAHT TIEPeN0A K
BEIOOAIICITHIO OMCPATORa, Cacayiolners mocae Else,

IMokasrey Ha MpEMepe WCNOAL3OBEHHE CIIHCKA KOHCTAHT B OIepa-
Tope BLIGopa, Cacayouias DporpaMMa cooblaeT, cAdA CTYASHT 3K3a-
MEH HAM HE CASA, T B CAM OH TLOAYYMA OIEHEY 3, 4 MAKL 5, 0 aK3aMen
CAAIl, 4 eCAH — 2, TO JK3aMeH HE CAaH:

Case N Of
3, 4, b : Writeln{'3k2avend craH')
2 @ Writeln{'3ksamed nc coaun')
Elgse Writeln('Heo rawoi ocsusHxu'):

Tak >Re, KdK VCAOBHILIEL OICPATOR, ONEpPaTop BHIOOpa MOMKET HC-
NOARINHATRCA B HENIDARONA thopme, T. e, Be3 peTew Else,

MPOrPAMMMUPOBAHME UAKITUYECKIAX
ANroPUITMOB

CymecrayeT TpH THTTd NWKAWYECKNY CTPYRTVD: IHEA € MPUAYCAG-
BHOM, OHEA C HOCTYCAOBHCM H ITHKA TIO IapamMeTpy.

HuKA ¢ npesycroBHeM. PACCMOTPHM CURTIKCHUBCKYRD AHATDAMMY
OllepaTOpa OUEAE «[loka», MAH IIMKAA € IPCAVCAOBHCM (pHc. 2.16).
SAE!CI: CHadaAad BBIUHCAAETCA <AOIMYeCKoe BhIPa K EHHE, Moka ero
3HaTeHHe paBHo True, BHIIOAHAETCA <OnepaTop> — TeA0 MExrAa. Ilps
ITOM <OnepaTop:> MOKET OBITE KaK MPOCTHIM, TdK H COCTABHEIM,

AAS NpHMepd NMDHBEASM (hparMeNT MpOTrpaAMME Ha [lackaAe, BEI-
‘IHC.-’\SIIOU_IHI‘:I C 36A&EIII()ﬁ TOHIIQCTBIO & CYMMY FapPMOHHIECROro pasd

1 1 i

T+ =4 =+ k=t
2 3 1
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<OnepaTon UMKTA & TIPELYCIGRHENM> A )
Patep pe While —- <Jloruyecxoc BRIDAXEHNWC> —‘

De <Qncpatop> =

Puc. 2.1 B. CUHTakcKueckas gnarpaMMa uMkna © npegycnoBrem

C}JMMHPI')HHHHE llperH"I‘dE'l'fLﬂ, KOoraqd I)HH})EAHUH CAAI'REMOP Td-
HOBMTCSI MEHEIIIC £ MAH KOTAA LieAdd MCpeMeHHas ! AOCTHraCT 3HA4e-
HHA MaxInt:

5 1= 0;
I :=1;
While (1/1 >= Eps) And (. < MaxIal) Do

5 =58+ 1/1;
I +1

HHKA ¢ MOCTyCAOBHeM, CHHTAKCITIECKAS AHArpaMMa OlepaTopa
Linkaa «A0», HAM IHKAA C IOCTYCAOBHEM, IPHBEAEHA Ha puc. 217,

Hcnoagenne pAaHHOTO HHKAS TOBTOPRETCS AC TOTO MOMEHTA, KOTAS
<AOTHYICCKOC BLIPAAKCIIHG> CTACT PARNEM Truc,

TTDEABIAYIIGS 3AAAYA { HCHOABIORAHMEM IWKAA 0 NOCTYCAGRHEM

pCLIacTCA CACAVIOLTHM 0OpasoM:

S = 0;
T = 1;
Repeat
5 =%+ 1/1;
T :=1 =1
Until (1/1 < Eps) Or (I »>= MaxInt):

Inxka mo napameTpy. PACCMOTPHM 38329V BLIYHCACHHA CYMMI) Ie-
ARIX yHCeA oT M ao N npaMhiM CYMMBPORAHUEM. AdHHVIO 38Aady

MOFIIO 3aMHCATL 1 AHAC

<Oneparto K13 C HOCTYCACBUEM >
parop - = Repeat —= <OCuepatop> —‘

|—~ Until

Prc. 2.17. CvHTakcKyeckas Awarpamma UWKNa G NoCTYCACEBMEM

<JIOTHMCCKOC BRIPAKCHUS? ———»=
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Baon M N

Summa =0

Puc. 2.18. Bnok-cxema anropuTMa CYMMMPOBAHMA LETbIX H1cen

N

i I, ecamM < N;
Summa = § /5y

0, ecau M > N,

BAOK-CXeMa aArOpHTMa REIIEHUN ITOH 38Aa9H IPHBCACIA Ha PHC,
2.18, a COOTBETCTRYIOWYIO MPOIPAMMY ¢ MCTIOALSOBAHHEN CTPYRTYDR
upErAa «IToka» MOMRHO 3AIHCATE CAGAVIOIIHM OBPa3nM:

Program Adding;
Var I, M, ¥, Summe : Integer;

g2



Begin
Write{'™M ='};
ReadlLn (M) ;
Writel{'N =');
ReadLn (N) ;
Summa := 0;
I = M;
While T <= N Do
Begin
Summa := Summa + 1;
I := Succ{I)
End;
Writebn ('Cymma pabda ', Summa)
End.

Teneph BReAESM HOBHIA THII HUKAMYECKOH CTPYKTYPHL, KOTOpad Ha-
SHIBAETCA «IIMKA IIO NApaMeTpy»s. BAOK-CXeMa aAropHTMa CyMMHPOBa-
IHA € MCMOOAB3OBAHHEM 3TOM CTPYKTYPH NpHBeAeHa Ha puc. 2,19, a

Summa =0

| Summa = Summa +f |

Buson Summa

Puc. 2.19. bnok-cxema anroputma cyMMWPOBaHMA € UMKNCM ND NApaMBTRY
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nporpamMuy Ha [TacKkaare AAS peillendd AAHHON 3aAa™H MOJKHO 3alli-
CaThb CACAYIOIITHM 06[)5[301\1:

Program Summering 2;
Var I, M, N, Summa: Integor;
Begin write('M =');

Readln (M) ;
Write{'N —");
ReadLn (N) ;
Sumna = 0;
For I (=M To N Do
Summa = Sumrma + I;
Hriteln({'Cymma paeua ', Summa)

End.

3AECE LeAdH TIEpeMEHHAR [ LpHMHHMAST HOCABAORETEARHOCTh RCEX
3HAUeHHH B puanaloHe or M a0 N, [Npr KasKAOM 3HaYeHHUH | BLITOAST-
eTCA TeAO LHKAQ. [loche TOCASAHErD BHTNOAHEHHH [WKAa npd [ = N
IIPOHCXOAMT BHIXOA H3 MHKAQ Ha [MPOADATKEHHE AATOPUTMA, LiMKA BEI-
MOAHUTCA XOoTa OBl OAMH pas, ecAH M < N, 1 He BRUIOAHWTCH HE Daly
opu M > N,

B npupcpeHHOH IPOrpaMMe HCIIOABIVETCS ONEpPaTOop IMHKAAL IO Ta-
PAMETRY, CHHTAKCHYECKEN AWArpaMMa KOTOPOTO TIOKa3aHA Ha pHC.
220, rae

<apdaMelp LMAIA® 1= €HMMA OPOCIOA NepeMeHHOH
NOPEOKORODO TUTAX>

BemmoaseHue onepartopa For (B mepBoM BapiaHTe 10) NPOMCXOAUT
10 CACAYIOLISH CXCMe,

1. BuiomcadioTcA 3HauyeHHH <BrpaxeHwue 1> B <Bupaxenue 2>,
OPHYEM TCALKC OAMII pal [IPH DXOAE B LHKA,

2, TlapamMeTpy nMRAl TTPHCRAMRASTCA 3HAUEHKE <BrlpaskerHe 1>,

<OLEpETOP IHKIA MO 1HEPAMETDY >

For —= <Tlapamerp uHkng> —= @ j

L‘CBHDG'KCHHG 1> —E-To T <BupaxeHne 2> —= Do — <Qncparop™

DownTo

Puc., 2.20. CuHTakcuHeckan guarpaMma ywkna ¢ napameTpoM
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3. JHavennc DapaMeTpa UHKAA CPABHHEBACTCA ¢ 3HAYCIIHeM <Bupa-
Aende 2> Ecan napamerp OUKad MeHBIIE MAW DABEH HIOMY 3HATE-
HHIG, TO BLIUIOAHAETCA TEAO HHKAA, B IPOTHBHOM CAYYAS BLIMOAHCIIHC
OHKAQ 3AKaHIHBAETCA.

4, 3HadeHHe MapaMeTpa FHKAA H3MEHARTCS HA CAAYIOLIee 3HA'e-
HHE B CTo THHE (AAT EABIX YHCSeA — YBEAMYUBACTCHA HA EAMHHIY) H
OPORCXUAHT BOZRPAT K 1. 3 ABHAOH CXeMHA,

Omeparop muraa For ofneauirer B cefc AeCTBHA, KOTOPLIE HPH
WCMOARSOBAHHKE NMKAG While BRITIOAHS KT pa3AMuHKEe ONepATOpPBL
TPHCBAMBAIIFC HAPAMCTDPY HAYAALIIOTO 311AYCIIHs, CPRABIICIIAC ¢ KO-
HeUHRM 3HAUYEHHEM, H3MeHEHHE 3HAYeHUH HA CABAYIOLee.

Kax H3BeCTHO, Pe3VARTAT CYMMHPOPRAHHS LeAWX YHCEeA He 3aBH-
CHT 0T HIOPSAAKA CYMMHpOoBaHHA. HanpumMep, B paccMarpHsaeMoi aa-
HATIS YUCAA MOMHO CKAAALIBATE H B OOPATHOM IOPAAKS, T.2. OT N Ap
M (N z M). Ara >Toro MoyKHO HCIIOAB3OBATh BTOPOH BAapHAHT omepa-
Topa 1TuKAa For

Summa := 0;
For 1 := N DownTo M Do
Summa = Summa + T;

Downlo OYKBAALHO IEPeBOAITCA «BHM3 A0%, 13 AQHHOM cAyIae mna-
PaAMeTp OHEAS H3MEHASTCA 0 YOLIBaHHKIC, T. C. TpH KAFAOM IIOBTORE-
HHH LHKAAG IIADAMETR H3MeHAeT CBOoe 3HAYeHHE Ha NpEARIAYIEe [pd H-
HOCHARHQ § = pred(f}]. CAepOBATEABHO, [IUKA He BHIOOAHMTCE HH Paay,
ecan N < M.

PaBortasn ¢ onepatropoM For, HeQOXOAMMO YIWTHIBATE CASAYVIOLINE
IpaBHAA: _

B TdPAaMeTp I[HKAd He MILKEeT HMETh THII IE&I:

a B TeAC [HKAA HEAL3A HIMEINTL HePeMCIOIVIO — HapaMeTp IAk-

Ad;
W TPH BHIXOAS H3 IIHKAA 3HauUeHHe MepeMeHHON — napaMeTpa
IMHEAG — ABAAETCA HeOllpgAeARHHRIM.

B caepyiomenM IpEMepe B KATECTBE MapaMeTrpa MEKAa For HCOoAR-
yeMm CHM’BOAI)HY!O nepeMeHEYHD. HYCT’b TDeﬁY&TCH MNaAYYIHTE Hd 3Kpa-
HE ACCATHTHEIE KOAB OYKB AQTHHCKOND aapaBHTa. KAK H3BECTHO, Ad-
THUIICKHC OVKBHL B TADAWMIE KOAMPOBKM VIIOPAAQUCIILI no asdasuTy.
(D])HI'M.EH'I' C(JOTBE‘I'C'I'HYK‘:II[Eﬁ HpoTrpamMnM el AROEHO 3ANWCATE CJ\EAYIO-
IHM 08pa3oM:

For ¢ (= 'a' To 'z' Do
Write (C, '—", Ordi(C));
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3aeck nepeMenHas C THna char.
Tenmepr caMOCTOATEALHO 3aMPOIPAMMHEPYITE BEIEOA KOAKPOBKH Aa-
THHCKOro aadrasuTta B ofpaTRoM nopEake (ot 'z’ Ao 'a’)?

YNPAXHEHWNA

1. Cocraputk Ha [lacKaAe LPOIPAMMy LGAHOIC PelUeHMA GHKBAAPAaTHOIC
VpaBHEHHS.

2. Micioabays onepaTop BHGOPA, COCTABUTE MPOTPAMMY, KOTOPas 0 BRGATH-
HOMY HOMEeDY Mecdlla B roay 6yAeT BRIBDAMTE COOTRETCTRYKIINes EpeMd road
(3HMa, BECIIA, AETO, OCCHE).

3. Ucrioanzyn oneparopu naxas While, Repeat u For, cocraBiTE TPH BADH-
AHTA NPOFPAMME! BRURCACHIA N,

4. CocraBHUTh IPOrpPaMMy, No KOTOPOH TOCASACBETEARHOCTE CHMBOADR
GYAET BEOANTLCA AD TEX MOP, [0KA He BOTPETHTCS CTROYHAA MAM IPOIIRCHANn
AaTHHCKARA OykBa z. [ToACYHTATE, CKOARKO Pa2 CPEAM BROAMMEIX CHMBOAOB
eBcTpeTHTCE GyKBa W,

5. BLINHCANTR CYMMY KBAAPATOB BCEX [IEARLX YUCEA, MOMAAQOIIHY B HHTEDR-
Ban (Inx; e, Tpe x - 1.

6. BLIMHCARTD YHCAD TOMEK C LEAUMHCACHHRIMH KOOPAHHATAMH, IOT8AQIOLIHE
B KpPyT ¢ paanycoM R (R > 0) B ¢ meHTpOM B Haware KOODAWHAT.

7. HaneuaTtars TalAHuy 3HaueHHA (PYHKIHH Si0 X M 0Us X B MHTEpBaAe [0; 1]
¢ marom 0.1 B CACAYTOIIEM BHAL:

b4 s5in x OS5 X
0.0000 0.0200 1.0000
0.1000 0.0598 0. 9u5Q
1.0000 0.8415 0.5433

8. HancwaraTs: B BOIPACTAIONICM MOPHAKS BCE TRCXIHAYHLIC YHCAA, B ACCH-
THIHOH 3aTHHCH KOTOPHX HET QAHHAKOBREIX II‘[‘[[I)p.
9. Aarto ucaoc n > 2. Hanewarars poe TPOCTHC YHCAE M3 MITTCpRaaa [2; n).

~ab-a NoANPOrPAMMBI

[NoHATHEe BCOOMOTATEARHOTO AAMOPHTMA YJKE PACCMATPHBAACCL B
noapa3a. 1.5, B aakkax nporpaMMHpPOBaHAA BCIIOMOTATEABHEIE AATO-
PHTMH HASHEBAKTCA nognporpammamu, B Tlackare pa3zaMuamT ABa
BHAA NOATIPOTRPAMM; NPOYCYYPIA M (DyHKGUU.
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PaccMOTPHM CAGAYIHIHE IIDHMED: AHHK ARS8 HATVDAARHEIX. YHCAA O
i b. TpeGyercs oupepeArTh HaHOOALITHE ODIMHE ACAHTCAL TRCX Be-
AHUME: @ + b, |a ~ b|, @ - b. 3ammmenm aro v wuae HOA(e + b, |o - b|,
a - b

Vlaesi pemenny AaHHON 38AQYH COCTOUT B CAGAVIOLEM MATeMarHde-
CEOM haKTe: ecAl X, ¥, Z — TPHM HATYpaAbEBIX gucad, To HOA(x, v, z) =
= HOA(HOCA (x, v). z]. [MHaue ropops. ciadara chcayet nafity HOA,
ABYX BEAHMUHH, a 3aTeM HOA MOAYTeHFOTO 3HIAYEHHE WM TPRTHEF) YHe-
Ad (monpodyHTe 3TO AOKEIATL).

O"I(—!HHAH{J, 9T BCTIOMOA'TEABHBIM HAMGRHITMOM AAM DELICHMA 110)-
CTAaBACHIHOH 34Aa4YH ABAAETCH SATOPUTM TIOAYUSHHS HAaUDOARINET'O 0f-
mero Aearrean asyx unces, CAeAOBATeARHO, 3Ta 30pa4a pelllaeTcs C
TOMOIIER) H3BECTHOrD aAropHMrMa Leprauipa (cM. moapa3sa. 1.3), KoTo-
prif danHIeM B hOpMe OPOMEAYDEl HA AATOPHTMHATECKOM A3BIKE:

npogeaypa Eernur (mem M, N, K);

Ha9
nora M <> N
HLL
ecnu M > N
oo M o= M-N
uHaue N = N~-M
KR
KL,
K =M
XOH

3paecs M v N ABAAIOTCH (HOPMAABHEIMHE HAPAMETRAMU NPOIeAYRH,
T. €. 2TO NaPaMCeTPLI-apryMcelTLl, a K — napaMeTp-pe3yALTarT.
OeHOBHOR AATORHTM DelleHHH HCKUAHUﬁ HdAd4vM CAEAYHJ[I.['H.HZ

anr =anada

men a, b, ¢

Had BEOQD (4, b)
SernMr (2 + b, |la-k|, ©)
EpwamrL (¢, @ ¥ b, C)
BEIBCI[C)

KON

TlpomecaypLl. B oTarure OT A M, rae nNpoleAypa HBARETCH BHEUIHEH
110 OTHULEHHKS A BblIWBAIEH IPOrpaMme, NpoleAypol B [TacKaae
OTTHCHRIRAMITCA R p_i:ifSAE‘J\E GIMACAGH A TTOATIOPPaMM. np()['deMd peine-
HUA HCXOAIIGH MOCTABACIIICH 3aaavd 11a Typbo Ilackaace ByaeT HMCTL
CABAYKILILMHA BHA,
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Program NCDl;
Var &, B, T : Integer:;
Procedura Fvklid(M, N : Integer; Var ¥ : Irteger):
Bagin
While M <> N Do
If M >N
Then ™M = M-Y
Elsa N := K -M;
K (=M
End;
Begin
Write{'A =");
Beadl.n (&) ;
Write('B =");
Bzadln (B} ;
Evxiid{(dA + B, Abhs(A-B}, C}:
Evxl d{Z, A« B, C);
WriteLn('HOO =", )
End.

B AaHEOM cayuas 00MEH 4pTYMeHTAMH W Pe3VAKTATAMH MEXKAY
OCHODHOHW NPOrpaMMol ¥ npolicaAypod NpOM3BOoAHTCH YCPCl napamMc-
TpoL (hopMasnHikie ¥ diakrigeckre), CyIecTByer W ADY IR MeXdHuEM
o0MeHa — depes TAOBAALIILIE NepeMEeHHLIC, YTO OYAST PACCMOTPCIIO
AfAaee,

CHHTAKCHNecKas AMATpAMMA ONMCAHHA OPOlleAypH IOKalaHa Ha
puc. 2,21,

LOUHCHHAS HPULERYPBI>

<3aroIOBOK TIPOLSIYPLI> ——w= O — B> ——

<31 ONUBOK™

Procedure ——= <Hmu> -—I——F

|— @ —= <CNMHCOK HOPMATEHLIX TAPAMSTPOB? —e— @

<{DOPMAREHEIC MAPAMCTRBI> I~ < | lapAMCTPEI-3HAYCHRSTY | <] [apamMeTphI-TICPEMCHHBIC

<TlapaMeIpH-NepeMeHHLIE >

Var == <CTHCOR TEPEVETIHDBIY? =—p— O —= Thp > -

<MapaMeTpLl-31IayerTHa >

= <CIHCOK IHATEHHIT —e Q—-—(Tmp —_—

Puc. 221 CUATBKCUHBCKES OMArPEMME aNCAHAA NPOLEYDbI
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<Onepatop NpoLCcAypsl>

<Hma 1nponcaypm> |
|_, @ — <Crcak hakTHIECKHY MapaMeTpoR> —= @ —I

Puc. 2.22. CtpykTypa onepatopa ofipalleHyn K Npougnype

M3z pAuarpaMMBl BHAHO, YTO MPONCAYPE MOMKCT HMCTL IIapaMOTPLI, 4
MOFET B He HMETE. I‘Ia]_u(_‘, RBCET) api'yMHH'I'H II[](—!A{I'I'HHAHH’)'.I'C&I Kak
NapaMeTPE-IHAYCIUW ([I0 oIl MOTYT OHITL W IDapaMeTpaMH-Iepe-
MOHHBIME), AAT NEpeAdUd PE3YARIATOR HCIOABSYEOTCA IapaMeTpHI-
MCPCMCHTILIC,

TTpONeAYPd B KaYEUTEE PRayARTaTa MOXKeT II€PEeAABATh B BHISEIBA-
IOWYIO TPOTPAMMY MHOJKECTBO 3HATEHHH (B TACTHOM CAYTIAe — OAHO),
A MIDKET W HEe [I8pEeAARATE HY OAHOTO 3HadeHnd. Temepb pacCMoOTpPHM
npaprAa obpamekits K opogeaype. OfpallleHre K NMPOTEAYRR TROE3-
BOAWTCA B hopMe oIIepaTopa NPOULAYPEL (prc, 2,22),

Lican ompcana nponeavpa ¢ GOPMAARHBIMH HADIAMETPAMK, 140 W ofi-
paliieHAe K Hel TpOM3IBOANTCA ONCPATOPOM IMPCHCAYPLI C (hpaKTHYe-
CEHMH napaMQ'l'paMH. l_lpaBHha COTRETCTRHE MEHKAY [])(}pME:LAbHHMH
1 (paxTHIECKHMH MAPaMCTPAMH CACAVIOIIHC: COOTBEOTCTBHE 10 XoAuYe-
CMBY, G NOCARGOROMEALHUCING W 10 [NUAAM,

[Meperft rapHaHT B3AHMOASACTBHA (OPMAABHHY ¥ hakTHISCKHX
NapaMeTPOB HA3ZHBAGTCHA NEpegaueti RO 3naveiiiio; BEMHECASIeTCS 3Ha-
qenve PAKTHICCKOTO TApAMETPa {BHPAREHHs) ¥ F10 FHAYEHUe [pH-
CBAMBAETCA COUTBETCTRYIOWCMY hOPMAABHOMY IapaMeTpy. Lropoit
BApHMAHT B3AMMUACACTRMS (HOPMaARHEX H (PAKTHYECKIX NapaMeTpoB
HABHIBACTCH ncpegavell no uMedt [IPH BHIOAHEHHH NMPOLIEAYPH HMI
POPMAARHON  [IEPEMEHHON 3aMEBHAETCI HMEHeM COOTBETCTBYIOIEH
harRTHICCEOR nepeMeHHOH (B OTKOMNHAWDPOBAHHON MPOrPaMMe HMC-
HH NEPEMEAHOH COOTBETCTBYET aApeC STYEHKH IIaMITH),

B paccMmoTpenHoM OpuMepe hopMaALHLIe napaMeTprl M u N sras-
HYI'CH [IAPAMETPAMH-3HAIEHISIMH, 3T0 apPryMCNTLL NPONCAYPLI, IpH
OOpAleHHH K KOTOROH IEPBHEIE PA3 HM COOTRETCIRYHYI" SHAYCHHH Khi-
paxenHit A + Bu Abs(A B}, a sropo#t paz — auaucimsg CH A - B
IMapaMerp K SBASETCA NdpamMerpoM-11eDEMERHOH, B KOTOPOH MoAyYa-
OT peavasTaT paoTn nponcaypLl. B ofoux ofpalieHHAX K OpoLeaype
COOTRETCTRYIONTHV DAKIMULCKHM HApAMEeTPOM ABAAeTCA IlepeMeHHadA
C, 9CPC3 KOTOPVIO OCHOBIIAS IPOrpaMMa MOAYIAeT Pe3yALTAT.

Tenepr paCCMOTPUM LpHMep OPOPPAMMEL, DerHaionel MCXOAHYIO
HOCTADACHIIYIO 332349y ¢ MCIOAB3OBAHHEM TPOISAYPEI De3 mapaMeT-
pOE;
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Program NODZ;

Var A, B, E, M, N : Integer;
Procedure Evklid;

Begin

While M <> N Do

TEM >N
Then M = N
Else N := N-M;

K 1=
End;
Begin

Write{'a =");

Readin (A} ;

Writef{'Dd ='};

Readln {B);

M =34 + B;

N := Abs{A-B);

Fvklid;

M = K;

N := A * B;:

Fuvklid;

WritcelLn ("HCO pepen ', K)
End.

:::

Yrobul pasotparhcd B aloM OpHMepe, Tpefiyercs paccMOTpers Ho-
HATHe ofAaCmE gelicmBuA onUCAHUR.

OOAACTBIO ARMCTBHA OUMHCAHMA AIOOOO IpPOTPAMMHOTG offberra
(IepemMeHHOR, THHA, KOHCTARTH H T. A.) ABASETCS TOT OAOK, B KOTOPOM
PacOQAQMCHC 3TQ omucanne. BEcaH AaHHEIH OAOK BAGKEH B APYTOH
(TTOAMPATPAVME}, TO TPHCYTCTBYIOIHE B HEM OMHCAHHI ABAIIOTCA AQ-
KOALIBIMU H ACACTBYIOT TOABKO B IPCACAGX BuyTpendero baoka. Omnu-
CAHKMA e, CTMOHIIHE Bl RHEelITHSM r}J\OKE, HBAHHITCH FAO(F(L-'\BH.HMH I}
OTHIOIIEHHUEIO K BIIYTPeHIICMY OAOKY. ECAM raobaALNO onmacaHlLIi 0061
EKT HCTIOABRYETTH BO BHY 'DEHHEM DAOKE, TO HA HETO pAaclipOCTpaHaeT-
€ BHENIHee (TAO0AALHOS] OnHcanue,

B nporpavMe NOD1 nepemername M, N, K — AnkdaabHbBIE BHYTDH
OpOeAYPHL, a MepeMeHHEe A, B, C — raodarbHEe. QAHAKO BHYTPH
nponeaypsl nepeMeHHule A, B, € He HcnoabsyroTcA. CBI3b MEXKAY
BHEITHUM OAOKOM W NPONEAYPOR OCYINecTBAISTCA "Iepe3 TapaMeTphl.

B mporpamye NOD2 BCce nepeMeHHBIE ABASIOTCA TAQDAABHBIMH.
B npongaype BEvklid HeT BEH 0AHOH AOKAABHOH IepeMeHHOH (HeT W Ia-
PaMeTpoR), MOITOMY HCIOAB3YEMLIC B Hel nepemensue M 1 N noay-
Yyar)r CHOM 3HAYEHHH HE!’]HH OI[HE)H'E'()[) l'[pHCHdHHHH“H B OGCHORHOM
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6a0ke mporpaMmis, PeavanTaT moay4aioT b raobGasbHoOR NCPCMCHHOR
K, aHAURHKHE KOTOROH BRBOAWTCH HA 3KPHH.

HcnoanszoBaHre MCXaHH3MA [epepaTi AHAUYSHHH Yepes mapaMe TP
ABAAET NPOUEAYRY G0Aee VHHBEDCAARHOH, HEIABUCHMOH OT OCHOBHOH
nporpaMMEel. OAHAKO B HEKOTOPHIX CAYIaAX OKasbIBAeTCH yAoDHee HC-
[NOARIOBATE IEPEAAYY 3HA9€HHUH Yepes rAc0aAbHbBIE NepeMEHHBIe, OCO-
6EeHHO AAS MTPOTIEAYD, PaboTawX ¢ DOARITHME 0DReMaMU WHOOR-
MalHE. B 2TOH cuTyauuy racGasLHOC RIAHMOACHCTBHC DKOIIOMHT IT4-
mMATE IBM.

Oyvuxunn. Teonepr BLISICIIHM, YTC ITPCACTARARET COBOM NOATIPOTIPaM-
M-thyHkuRa, OCRMHO QYHKIIHA HCROARIYETCH B TOM CAYYAE, ECAH De-
AYALTATOM NMOATIPOrPaMMEL AOMKHA OBITE CKAASDHAM (NIPOCTAs) BEAH-
YMHA, THII DE3YAETATA HA3BIBAeTCH THOOM GVEKORH. B Typbo [Tackaae
AONYCEAIOTCH (PYHKIHM CTPOKOBOrG THHOAa. CHHTAKCIMEeCKad AHATPAM-
Ma OMHCAHI QYHKIIHE IPeACTabACHA Ha PHC. 2.23,

Kak 1 y npoueaypsl, ¥ GyHEUHH B COHCRE (DOPMAABHEIX NapaMeT-
POE MOTVT HMCTECA NAPaMCTPLI-TICPEMEHIILIC H NapaMeTPLI-31a4CITHA,
KDTOpBIe HBAHIWOTCH e ﬂprMEH'I‘HMH. I'[pn JTOM oAl dpr’yMHH'l‘hl 13-
PEAAIOTCA TACGAALHO, MEaPaMCeTPLL B CHHCKC MOTYT OTCYTCTBOBATL.

TTpurpamma peteHus HCXOAHOH NUCTASAGHHON 3aAd4H C MCIIOAR-
30BAIHCM (PYIKIHHA OYACT MMEThL CACAVIOILHA BHA

Program NOD3;
Var A, B, Rez: lnieger:
Function Evklid{M, N : Integer) : Integer;
Begin
While M <> N Do
IfEM >N
Then M 1= M—N
Else N
Evklic
End;
Begin
Writef{'A = ');

i
2 =z
|
=

<Onucadue QPYyHKLHT>

< FAIOIOBOK > —— @ —= <Bapk> —=

< Jaronono?
————— -

Fuaction —» <Hua> l— J O — <Twm>
Lv ® —= <Cnrcox GopManbHLX TaPAMETpOR> —= @

Puc. 2.23. CuHTakCK4eckan gUarpaMMa onucadus GiyHKUWN
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ReadLn tA) ;

Write{'B = "),
ReadLln (B}
Rez := Evklid(Evklid{a + B, Abs(A—-B)), A *= B},
Writeln('NOD paBen ', Raz)
End,

M3 AaHHOrD DpUMepa BUAHO, YTO B OTAHYMC OT NPOLNEAYPH B TCAS
DYHKIIHH PE3YALAM NPUCBaUBdemca nepeMeHnoll ¢ umered HyRKQUL.

OBpanieHne K (PyHKIHU ABAIETCA QNEPAHAOM B BHPAKSHHH H 3a-
OHCHEASTCA B CAcAVIOmEen opme:

<¥MMA PYHEUMM> (<CNUcok GakTHUeCKKX [NapaMeTpoBR>)

INparKaa COOTBETCTBMA MEXXAY (DOpPMAALIILIMH H (HAaKTHULCKHMH
napaMeTpaMK ¥ (PYHKITHH TC JKe, ITO H ¥ IpoueAyphl. CpaBHMRAsA pac-
CMOTPE@HHRIE NPOrPAMMEBI, MOMHO CASAATL BEIBCA, YTO IIPOTPaMMa
NOD3 yMeeT oOpeACACHHLIC IPEUMYLLECTEA Iepen, ApyTumu, DrvRrius
IIO3BOASET NOUAYYHTE DEIYARTAT IACDEACTEOM BRIMIDAHEHHS OAHOTO OIE-
paTopa DPHCBAMBAHMNA. JACCH XKE MOKA3AHO, YTO (PaKTHUSCKHM apry-
MeHTOM [1pH obpallleHHH K (pylIKUHMKH MoXeT ORITh 9Ta XKe QyHKIUA.

IMo mparmAAM CTAaHAAPTHOTO [lackang BOSBPAT B BLISLIBAIOITYIO
IpPOrpaMMy M3 NCANPOTPaMMEl TIPOMCXOAMT, KOIAQ BHIIOAHEHRHE IOA-
IPOLIPpaMMLI AOXOAMT AQ ROHTA (HocaoaRnl End). Oagaro B Typoo Ia-
CKaAe HMCeTCHd CPCACTBO, NOIBOATIONIEC BLIRTH U3 NOANPOTPAMMEl B
asfiom ee mecTe. 2vo oneparop-uporneaypa Exil. Hanpumoep, pynk-
THI onpeAeAcHUs HauOOALIIErD U3 ABYX JBAANILIX BCUICCTBRCIIIELIX
YHCEA MOXHO OITHCATH CASAYIOTIHM LGpaMiM:

Function Max (X, Y : Real): Real;

Begin

Max = X;

If ¥ » ¥ Then Fxit Else Max :— ¥
End;

Eute pa3 06 obadcTy aeficToia onmcannii. B [Tackase HeyKOCHH-
TEABHO ABHUTBYRT CABAYIOULEE NPaRIAN: A0 nporpuMmubill a0bexm
(koncmanma, nepemeiiiaa, mun u gp.} goaxell 6nimy OnNucan hepeg uc-
noAszasuxitem B npoipumme. MHave rorops, nnucaHue offheKkTa AOAK-
HO OPeAleCTBOBATL €70 NePROMY NOABACHUID B ADYTHX hparMenTax
GPOTPaMME. 3TO IPABMAG GIHOCHYCH M K LOAIPOrpE MMamM.

CTpykrypa B3aHMHOTD PACTIOAOMKEHHA OMHCAHWA [OAIpPOTpAMM B
fICKOTCPOH YCAQBHOHR mporpamMMe cXeMaTHYECKH MI0KazaHa Ha puc. 2.24.
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OCHABHAG MPOTRAMMA

MoanporpamMya 4

1loanporpamMya Al

[Moampoipavva A2

[MopnporpamMya 4

Noanporpassa 81

Monnporpamua B2

IMoamporpamma 821

Tloanporpammda £22

Puc. 2.24. MNMpumep cTpykTypb! NROTrpamMvbl

Monpofiyer, MCTOAL3YS 3Ty CXeMY, PAinhpaTeCs B RoMpace off obaa-
CTH ACHCTBUA OUMCATIHA IOATPOTPAMM.,

ArBay LOAPOIPdMMa MOMKET HCIOAL3OBATBECH AMILb B NPEAEAGX
obARCTH AeTICTRHA €€ OUMCAHUY. llaupHmep, oDAACTE AEHCTBUS IOA-
uporpamm A 1 B — ocHOBHAA TporpaMMa, HOITOMY M3 OCHOBEOH Ipo-
I'PAaMMHE MOJXKHC 08paTHTECH K IOAIpoTpaMMaM A H B. B cBoro ouepeat,
B moanpoipaMMe B MoryT 61T 00palieHIA K DOADPOTPaMMc A, oAHa-
K0 H3 A HeAR3H 0ODATHTECH K B, TOCKOARKY ONMHACarUe A TIPCAIISCTRY-
eT omucaamio B, TloamporpaMmnl Al ¥ A2 ACKAAM3OBAHLI B TOATPO-
TRAMME A Y MOIYT HCIOARMIBATHUN POABKO K HEl, upHueM ui AZ Mox-
1o 0fpaTHTLCI K Al, a 13 Al B A2 nieanas.

M3 noanporpavyel 81 MoskHo obparnreed K DCALpOrpaMMe 4, 10-
CKOALKY @€ OMHMCaHPC SBASIETCH TAODAARHLIM IO OTHOIISHHIO K B, Ho
HeAR3H UAPATHTRCA K Al, TOCKOABKY OOAUCTD ASHCTEMY OMHcanus Al
He pacTpQoCTPAHASTCH Ha BAOK NTopNporpamMMEel B.

M2 moanporpaMir B22 MOKHO 00paATHUTLCT TOALKC K HOANPOIpaM-
vam B21, Bl 1 A, (OnpeapATe caMOCTOSTEABHO, IOYEMY.)

EcAM 0AHO M TO 3¥e HMS OITHCAHO BO BHEIUHeM BaoKe {TAOBAABHO) U
EHYTPpEHHEM (AOKAABHO), TO NOCAEAHEE ONHCAHHE (AOKAABHOE) Iepe-
KpLIBAET MEPBOL B NPEASAHX BHYTPEHHEro $aoka. PaccMoTpUM Ape
TIpOTPAMMEL
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Program Lxamplel: Program ExamplcZ;

Var X : Irteger; Var X : Integer;
Procedure P: Procedure P;
Var X: Intcger; Begin
Begin wWriteln{'x = ', X) Writeln{'X = ', X}
End; End;
Begin X := _; Bagin X := 1;
IS 2
End. End.

B pesyArTaTe pafoTLl IepBag NporpaMMa BEHAACT PE3IYABTAT X = ..,
rAe Ha MECTe OTTOUMA DYAET KaKoe-TO MPeH3BOABHOE 3HATEHHE, COOT-
BETCTEVIOLISE HEONPeASACHHOA BEAHTHHE X,

Bropaa nperpaMva BBIAACT pesyabraT X = 1,

B mepBoi moanporpaMyve nmepeMeHHas ¢ HMeHeM X OIHCAHa H TAO-
GaABiO, H AOKAABHO, HO [POLCAYVPA BBIBOAHT JHAYEHHE AOKAABHOH
MepeMeHHOM, KOTOROH HHYErnD He TTPUCBOEHO. 3Aech HARHTHIHKAT-
pomM X 000311a4CIHIL ABE COBSPIISHHD PAIILIC BEAHMYHITE], ROTODLIM CO-
t)'l'Bi—!TCTByHT!' MR p'dSHHE AUSHKYW HAMATH.

Bo BTopol nporpaMmme NepeMerHas X oalla HA BCHO NpOrpaMmMy #
OlMCaHa FA0GaALHD, TTO3TOMY 3HaveHue 1, 1pHCBOERHOE 8H B OCHOB-
HOHI MpOTrpaMMe, IePCcAAeTCA H B IOANPOrpaMMy.

YMPAXKHEHWA

1. COCTaBHTD ABil BAPHAHTA IPArPaMMb] BRlMHCASHHA UAQLIAAH KOAbLLd IO
AHATSHWAM RHYTRSHHEI D H AHATTHArD PAARYCOR! C TIPOTeAYpalt o ¢ dyHEIHaH,
MCUOABIYA MODALPOLPAMMY BEIMHCASHEN [AOLLAAK KPYTd.

2. T KOOPAMHATAM BepllTH TPAYTOARHHKA BEIMTHCAWTE BT TTEPUMeT], He-
TNIOABIVSL IOAIPOIPAMMY BEIIECACIIHA AAMHE GTPe3Ka MERAY ABYMA TOYKAMH.

3. A3HH TP NearTX THcAd. ONDeASAHTE, HCTOARIYR MOATTROTRAMMY, ¥V K-
TOPOre Ha Hix GoAbIDe CymMa Oudp.

4, OUpeAeAHTR TAMMTAAL BEIIVKADTO HETHIPEXYTOARHHES TI0 3AABHHEIM KO-
OpAMIIATAM BEPIIHH, HOCNOABIYA IIOATPOTPAMMY - (BYHKIIHEG BRIMHCACTIMA AAWIIE
OTPEIRE H MOATROTREMMY-ITRONEAYDY BEUHCAGHER TAMIAAK TPEYTOALBHRA 110
dopmyae Tepona.

=N BbIYWUCINEHWE PEKYPPEHTHBIX
NOCNENOBATEJIbHOCTEW

PeKyppeHTHaA NOCAEACBATEABHOCTE. [101ATHE peKyPPEeHTHOR MO-
CABADBATEABHOCTH MWIBECTHC H3 EKYpCa M4AIeMAaTHKH, BBD,L‘;,H'I‘CH OHO
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CABAVIOIIHM 0OpazoM: ITYCTL U3BECTHO K UHCeA: &, ..., £, KOTOPEI® 9B-
ASHITCH HausAOM YUCACBDM NOCABADBaTEALHOCTH. CABAVKMIIHE 3AE-
MEHTEH! 3TOH MOCASACBATEALHOCTH BRIMHCAIIOTCA 10 (POPMyAaM!

O o1 = Flay, v @) Grpg = Flay oo Qi)
@y, 3= Flay .. Ty, 2)e

Tae F(..) — YHELIHG OT X apryMcHTOR.
DopMyAad BUAA

a;= F[u." —n Gy e Oy k)
HAJLIBASTCH PeKyPPeHMHOi, a BEAMUHHA K — rAyQuRoll pexypcull,

APYTHMH CAOBAaMH, PEKYPPeRmiea NOCAegOBUMEABHOCHb ~— 2M0
OecKGHeUHRIl pAag QiIcel, RIKGoe U3 KOMOpRX, 3G UCKAIOHeHueM K Ha-
YAALILLX, ALICUCAARINCA Yepes npegalgyuiie,

TTp MMERAaMH DeKYDDOHTHRX II(J(L&PJ\_I}BHTEABFOCT(:‘.I‘;I HRAHIOTCH COAT-
BOTCTBCHHO aprdMCeTHYCCKas U TOOMOTPHUCCKAS IPOTPCCCHM:

a=1a,=3, 0,=3a,=% =9, ...; (2.1)
a -l a=2,0;=4,0,=8 1, - 16, .. (2.2)
Pexyppetrrias ¢opMyAd AaHHOHR apHMeTHIECKOHA Oporpecct
a,=d; 1+ 2.
PeryppeaTHaa IOpMyAd AAHHOH T@OMBTRHYRCKOR HIPOTPRCCHH
Gl —_ 20,_ 1-

[AyGHEA peKypcHH B ODOHX CAYIAAX PABHA €AHHHILE (TAKYHO 33BH-
CHUMOCTE TARKE HAZHEAIOT QAHOIIATOROH peRyperer). B ueaoM pexyp-
PENTHas NOCACAOBATEARIIOCTE ONHCLIBACTCA COBOKYNHOCTRIY HATaAb-
HhlX 3HAYEHHA W DekyPPedTHOR Gopmyach, Bee 370 MOXHO ofyhepn-

IIUTL B OAHY BOTBAMLYIGCH (hopMVAY, KOTopas AAI apHdMCeTHYCCKOR
APOIPECCHE BYAST UMETh BUA

L, CCAM = 1

;i =

aG_1+2, BCAH! >,

a AAF TEOMATDHYOCKOR —

1, ecAn [ = |
%= 2a0,_y, ecani >1.

YUCAOBES TOCABACBATEALHOCTD BHAA
1;1;2; 3, 5,8, 13; 21, 34; 55 ...,
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napecTHas B MaTCMATHKE MOA UaspaHdeM 9ucen (PuboHAYYH, B KOTO-
POR, BANHHAH C TPETRETD SAEMEHTY, KEPRACE HHCAO PABHO CYMME 3Ha-
9CHAN ABYX IPCALIAVITHY, SBAICTCI PCKYPPCITIION HOCAEAGBATCALIIG-
CTEK) C TAYOHHON, paBHOH ABYM (AByXU1a10BAY PeKypeHd]. ODnullem ee
B BETBAILICHCT opMe:

1, i—Li=%
f= L
Lo+ Fy ix2

BrcAeHHE NPCACTABACHHA O PCKYPPCITHEIX TOCACAOBATCABHOCTAX
TIO3BOAAET [10 HOBOMY H3TAIHYTE Hd HEKOTOPHIE Y/KE MIHECTHBIE HAM
aapatn. Hanpumep, pakTopHaA OT LEAOTO THCAA Nl MOSKHO pPaccMaT-
PUEBATH KAaK 3HAYEHUE N-TO SAEMEHTA CABAYHOIIETO PAAA YHUCEA!

-t a=1a,-2a,=3; a,=4l; ...

PexyppenTHOC ONHCAHHE TAKOH MUCACAOBATOALIIOCTH OYACT UMCTL

BHA
1, =1
G - a_ i, i>0.

TporpaMMHPpOBAHHE BRIYHCACHWH DEKYPIPEHTHRIX [TOCABAGRATEAR-
HocTell. C peKyPPeHTHEIMY NMOCABAOBATRALHOCTSMU CBAZAIEL CAGAY-
IOITHC J8AAYH;

1] BRIMHMCACHME 3AGHHOIT (11-1'0) BAEMEHTY 1TRCACAOBATEARHOCTH;

2) MaTeMaTHYCCKasl 00padoTKa onprAeACIIICH YACTH MOCACAODRA-
TEARHOCA {HHIII)M ME, HRIYMCASHHES CY'MMH HAR HPOMIREACHUWH 18-
BEIX It YACHOB);

3) noacdeT ynCha IAEMEHTOB HA AdAGHHOM OTPEAKE HUCABAHATEA -
HOCTH, YACBACTROPSIIIYX ONIPEASASHHEIM CBORCTBAM;

4) ompeApeA€HHE HOMEpPA [EPBOTC IABMERTd, VAOBABTBODSIOIIEro
OIIpeARACHHOMY TpebOoBaIIaNY,

3) BLUIMACACHHE H COXPAITCHAE B MAMATH 3dAQHHOTO YHCAQ DABMEH-
TOB IOCABADBATEALHOCTH.

AdHILIE DCPCIeHB, HE MPCTCHAYA HA MOAHOTY, OXBATHIBAET HaHOO-
A HACTH ROTREYAHIITITECA THITKD 345889, B RAAAYNAY 1...4 ne Tp(—‘.ﬁy(—‘fTCH
OAIIOBPEMEHHO XPAIKTL B HAMITH MIIQACCTEO JACMCIITOD YHCAQOROTO
pﬂj\,ﬂ: END BAEMEHITIN MUI'YHI ﬂnnyqumhr_'y !lﬂCA(—.‘gUHH.’ﬂﬁAbHU M ()gHOﬁ
nepemeRHoll, cMeHAs gpYE gpyTa.

Ipumep 24, TpebyeTca BHYUCAKTE R-H 3A€MeHT apidhMeTHUECKOE HpOo-
rpecead (2.1).
TporpaMya, pelldimayd AAHHYR 383d4Y, CABAYEOLLLAs:
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Var N, I: J..MaxInt;

Ao Real;
Bagin

Write ("N = *'};

Readln(N) ;

Nnoi= 1;

Por I := 2 To N Do

b= &+ Z2;

WriteLn('A(', N:1l, ‘)= ', A:6:()

End.

PexyppenTnas topmyas @, = d, | + 2 Nepemng B onepatop A =4 + 2.

IMpunep 2.5. TpebyeTea npucy MMHPOBATE ICPBLLE fi JACMEHTOB FeOMeETRH-
YECKOM Tporpeccin (4.2], He AcToARsYa POPMYAY AAR CYWMMEI TDOTPACCHITL
MporpamMa perIcHia AdHHOR 382390 CASATIOLLAN!

Var M, T: J..MaxIn=;
A, ¥ : Rcal;
Bagin
Wrile ("N
B = 1;
5 1= A;
For I := 2 To N Do
Begin
A
5

'1; Recdion(Ni;

* A;
+ A

'
1
[

L}
197

End;
Writeln ('CyuMa paBHa ', 5:6:>)
End.

[TpH BEIIUCACHHH PCKYPPEHTHOH TOCACAOBATEABHOCTH € TAVOHHOH,
PABHOH ABYM, YXE HEeAhL3T OBORIHCE OAHDRA nepeMHHHnﬁ, YT RHAHD
H3 CACAYIOLICTC NPHMCpa.

IIpumep 2.6. TpeOyeTcd BRIBECTH Hd IEYATE neprue n(n = 3) yucer Gudo-
IIAYYH H NOACYUTATL, CKOALKO CPCAM ITHX HOTHLIX YHCRA,

{|porpamMmMa pellCHg AAHHOR 344391 CACAVIONIAL:

Var N, I, ¥, ¥, F1, F2 : {..Maxlnt;

BEegin
Fl :(— 1: 2 := 1;
K o= 0;
Writeln{'Ti{ly ="', F1, ' F{2) = ', FZ);
For . := 3 Te N Do
Begin

F :— F1 + F2;
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Aritalnm ('F{", I :+ 1, '}y = ', F);
If Not Dd4d(F) Then K := K + 1;
Fl := F2; F2 1= F
End;
Writeln ('KenuuzecTro d&aTHIX YHCeT R TooNeNORaTENLHO—
oo pagHo T, K)
End.

AAd HUCABAOBETEARHOTO BEIMUCASHIA ABYXIIATOBOR PEKYDCHH Tpe-
OVIOTCA TPH NEPCMCIIILIC, IOCKOALKY AAS BBIUMCACHHA OUEPEAHOTO
2AeMEeHTd HeOGX0AUMU HOMHWTD SHAYSHHH ABYE TPeAMAYIIHX.

TTpamep 2.7. Aaq 33pAIIOro BEITECTBEIIION) X H MAACH BCAHYHMHEL £ [Hd-
npunep, & = 0,000001) TpeGyeTcid BMYHCAUTE CYMMY PAAR
2 5
x4+ -+,
213

BEAWITHE B He& TOABKO CASraeMLIe, NPEBLIITEIOITTHC £

sz mureMarinn HIBEUIHO, 4T CYMMd TdROTG DECKOHEYHOTO pAAd UMeaeT
KOHetTHOe 3JHATeHHe, paBHoe ¥, rhe e = 2, 71828... — oCHOBAHEC HATYPaABHO-
ro acrapudpMa. [TOCKOABKY DASMERTEL F1010 PAAR IPEACTABASICT coboi yOm-
RAWYUYIO DOCABAOBATEABHOCTE HHCEA, CTPEMAITYIOCT K HYAID, CYMMUPORAHHe
CACAYCL LWPOMHIBOAK D AU LIEPBUID CALIdeMOLI0, 1O aﬁCOMU’IHOb‘[Y 3HAQ4YEHHEK» He
[IPeBIUAIOLETO E.

Lcau craraeMue B 3ToM DLIpaMEHHH Of0IAAHTL

XS

= E, L
10 0DUDIICHHAA QODPMYAZ AAA i-T0 DACMEHTA OVAET CARAYIOIIET:

L]
a

a4 -1 g =x; ﬁ’z—zi ay

%'
a, = —.
il
HerpyaHo VEHARTD, 4IU MEXKAY SAEMEHTdMH AHHDH IIOCACACBATEABHO-
CTH UMEETCH DEKYPPeHTHAS 38BRCUMGCTE, Ee MORNO IalTH HUTYHTHBIO, 11O
MOMHO H BEIPECTH Giopmanbny. TIpasad, aan zrore Tpebyerci Aurapateed, 4T
PERYPCUA — OAHOTIATORAS, M YTO KAZKAHH CASAYIOINUA SAEMEHT NCAYYACTCA
TOCPEACTBOM YMHOREHHT LPSAAYIIELID Hi HEKUTOPEIH MHUMHTEAD, T, €.
;- Ka. ..
Hcnoarays obobmeinyio QopMyAy, 3anHIieM:
¥ 5
il (i -1y’
OTKYAR
* X
¥hi-0 g
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D e HCTBHTCALIIOD,

...]-{z— E-a—af
i =1, |—¢702, 5=y

ChehOBATEABHO, JAHHAA REKYPPEHTHAA TOCASAUBALIRALHUUTE MOMKET OblTh
OTHCaNa CACAYIOMIHM 05pa3oM:

1, eean i =G

X .
a_y—, ecadi>,
i

H, HAKOHEL, NPRBEAEM LLPOTPAMMY, PEITAKIYH ITOCTABACHHYIO 34539

Var A, ¥, 3, Fps : Real:
I : Integer:

Begln
Wrilte{'X = '); ReadlLni(x);
Write ("Epsilon = '); ReadLniBps}:;
A i—1; 85 :— 0; T 1= {;
While Zb=z{A) > Eps Do
Begin
5 =5 + &;
T 3= T + 1;
B o= A » XTI
End;
WriteLn ('CyumMa psga pacuaa ', 5 @ 10 <]
End.

3HAYCIHA CAIIOLIATOBOH PEKYPRCHTIION IOCACACBATEABHOCTH 3ACCL, KaK K
MRORAE, BENMECATIOTCA B OAHOH [Ie EMeHHOH.

Kﬂ)l(j\.(_)(—_‘. TIMOBRTOPHOS BLIGAHUHHS IHTHKAD B AToH [MporpamJne: IrpH-
OAHKAET 3HAYEITHe 5 K HCKOMOMY (VTOUHSIET 3HaTAUIHe MHUEPE B eTo
dannci). TaROA BEIYHMCAWTEABHBIH TPONECC B MATEMATHKE Ha3bIBAeTCS
umepauiiodHem npoueccoM. COOTEETCTEEHEC IHEAH, PeaiH3yoiqHe
HTCPAIHOHEBIN BBYMCAUTEABHBIH OPOLECe, HA3KBAOTCA Umepayuot-
HEIMU WUKATMU. AMG HX OPTaHH3aI[MHE HCIOARIYIOTCS ollepaToph While
nan Repeat.

TMpunvep 2.8. Aad 33AaHHOTO HATYRAARHOTO YHCAd N H BRIISCTRARHHATO X
(X > 0) vpedyerci BalMUCAHTD 3HAYEHHE BEIPAKeHINA

X +\Hx+...+~'§.

I} aTOM CAYTAe DERYIPEHTHOCTE HE CTOAR 0deBuaHE. [lompofiveM HatiTh ee
MeTOACM HIAYKUHAE. ByseM CUHTATL, 9TO HCKOMOC BLUPMIKCIIAC cCThL N-i sae-
MeHT MOCAEAOBRATEARHOCTH BHAA
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0'1 — ‘\/;| ﬂz —J}+J;; ﬁ:] — \||1'+1,,|x+\/; s
OTEYAA BHAHA CABAVIOLUIAR CBA3ILT

—_— —
a :\‘X"'Ql; a, = QX‘FGQ; e O =-\||X+Hr 1

TCHCpL NOCTABACIIIIYIC 18449y PCIOHATL OMCIIL IPoCTo!

Var 24, X : Real; I, N : Integer;

Begin
Wrize('¥ = '"); ReadlLr (X);
Wr:te('N = '); ReadLn (N);
L o= Sgrt(X):
For T := 2 To N Do
A 1= Sgrt (X - A):
Wr:zelo{"'OreeT: ', A
End.

OAHAKO K pellleHW:) BCeX NMPHBEEAEHHBIX 3dAdY MOXHO LOAGHTH W
HHAYe, HCIIOALIV BOIMOKHOCTE PEKYPCHBOHOIC ONpeAcAeHNs (hyIIK-
N B MMacKaae.

[loappoBHO PEeEYPCHEHEIE MOAUPOTPAMME JlacKaAs paccMATpHBAa-
I0TCA B noApasa. 2.17. Mz onmcanma apudgMeTHUYECKOH IPOrpeccHA B
thopMe PekyppPeHTHOH NOCASAUBEIRARHUCTH HEMOUPEAUTEEHHD CAGAY-
€T CIocob onpepcircHHA QYHKIWH AAfl BEUHCASHHA 33AAHHOTO JAL-
MeHTa.

CagnraeM 3TO AAS O0LIeTO CAVHUAS, ONMPeAeAHB apudMeTIrIecEyIo
TMIPOTPECCHH C HA9aABHEIM 3HOYEHHEM &, H Pa3HOCTEID d:

'n.;., erami— 1T

a4 = .
"ole+d ecamis L

CooTReTCTRYOMas NoANporpaMMa-GyHKUMUA GYAET MIMETh BHA,

Function Progres (B0, 7 : Real; T : Tnteger}: Real;

Begin

IfI =1

Then Progres := Al

Else Prcgres :— Zrograsi{idl, D, I-1) + I
End;

CAsAYIOLIAA LPOUPAMMA BRIBOALT HA 3KPaH tepawe 20 uneea Du-
6OHAMYH, 3HAYEHHS KOTOPBIX BLIYMCATICT PEKYDCHBHAS (QyIIKEH
Fibon:
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Var K : ayte;
Funection Fiken(W : Integsr) : Integer;
Begin

IfF (N =1) Or (N = 2)

Then Fibon := 1

Else Fibon := Fibon(N—-1) + Filboa{N-—2)
End;
Begin

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

HHUGX{'}IM:IMO OrMeryl'n, 9T RCHNOAL3OBOHHNE DEKYRUHBHRIXY pr'HK'
WA BCACT K 3aMEAACHHER) CreTa. Kpome Toro, MOKHO CTOAKIIYTLCA C
npoGaeMoi HEXBATKH AAMHE] CTEKE, B KOTOPOM 3AIIOMHHEAETTH <MEpIL-
PYT» peKyPCHBHEIX obpalleHnH.

PekyppeHTHBIE MOCAEAOBATSABHOCTH Y4ACTO WCHOARIVIOTCH AAH [e-
HIeHHA DAZHOTC POAA PBOAKMIMUHHEBIX 38Aa%, T.€. 38784, B KOTODEIX
IPOCARRUBACTCA KAKOH-TO IPONCCC, Pa3BHBAMINUHCA BO BpeMeHU.
PaccyorpumM TaKyH 3dA39Y.

Hpnrvep 2.9, B x0a0 ACTeGHOTO MOAGALHHS MACCa TCAA TTALTHEHTA 34 30 sHeit
CHHAHARCK € Y6 A0 70 KT. TpebyeTcs BEIMHCAWTR, YeMy Ohlrg PaBHA MAacCa TeAR
NALHEHTA Tepes k AHel IocAe FAYaaa Toao aHHA pra k — 1, 2, ..., 29,

OGo31aTHM MACCY TeAd NALMHCHTa B -0 acnn p: (=0, 1. 2,..,, 30}, M3 ycaosus
RAAATH HARBCTHO, W P — 96 K, Pay — 70 k. Tyets K — roadupuuerT npo-
BORUNOHTAARHOCTH YORIBAHKA MACCH 38 OAHH AEHb. TOrAa

P1= Do~ Kpp = {1 = K] o P2 - (1 = K)py;
p3=00 Kps ip=(1 Kp -1

T. €. IM2cM MUCACAOQOBATEABHOCTL, OIIHCLIBACMYHO cae,ﬁyxomcf{ peKyppeHTHoﬁ

QIOPMYAOIH:

a4, acam =0
= {[1 ~Klp,,  ecaml<i<30.

Koxddupuenr K Maxno nalfTh, HCOOALIYS YCADDHC Dy = FO U DHIMUAHHR
«ODPaTHEDE? TTOACTAHOBKH:
Do~ (1~Kipa =(1-KVPpy - 1-KPpy = .=
1- K/®p, (l-KP® 9.
Mz papencrsa (1 K37 96 = 70 naxopum:

1

7030

G B
\ 96

,ﬁ,mueﬂmee LEpOTPaMMHDOBAHHE CTAHOBIITCA OURBEMAHEIM:
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Var I : Byte;

P, @ : Real:
Begin
o ose 96
Q = Exp{l/30 % Ln(70/96));
For I :=1 T¢e 2% Do
Begin
P =0 ¢ P;
Writelni(I, '-% mneke-"', P : 5 ¢ 3, ' ErO'}
End
End.
YRPAXKHEHAA

1. PeryppeHTHas TOCASAOBATEARHOCTE ONPCASAEHA CACAYIOIIHM GOpasomM:
[1, ecani=(

q; = i P 1 P
-La,_,z + L ecau i > 0.

Dasi 3AAAHHOID HETYPUABHUIO I WUAYYHTE 3HAYESHHE U,
2. AAHA TOCASAQRATEALHOCTE
1 ecam =L i=1

ﬂ, =<|

o §
Q_p + 1 8CAH I > 1.

.

BLiyHcAYTL TpOHIBeAsHie 3aeMeHTOR ¢ 1-ro ma 20-3.
3. Mcnoak2ys pekyppesTHHHA I0AXOA, BBIYHCAUTE CYMMY MEOrouaeHa 10-i
cTemeny no dopyyae Toprepa:

105+ 92 + 845 + .+ 2x* + x = ((1{{I{(10x + 9)x - B}x + ... + 2)x + 1)x.

TAE X — JAAAHHOS BEILACTROHHO® HHCAD.
4. AAd JGAQHHEIX BRIUECTBCHHOIC X H HATYRIALIIOTG N BOIUMCAKM T CAGAYIO-
NIYIO HeTTRYIO ApadD:!

XL+ /(2 4+ /13 + x/{... /(N +x))..).

5. Bruucnvts H BRBECTH BCE YASHR YHCAUBOTO paAQ

TpeBLMaloUre sHavciue 1077,

—

6. QYHKIHIO ¥ =X MOKHO BH'IHCAHTE KaK HPEASARHOLE AHAUSHHA MO-
CABACBUTEABHOCIH, KOTOPYH ULLPDEARAH KT CABAVIDLUEH PEKYPPeHIHOR GopMy-
AOVA:
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1 x )
Y :_'lyk it ‘J Mﬂkz L2 ..
24 Yia
3aecE HATAABHOS JHATEHHE ¥, 38AAQTCH TTPOWEROARHD {3REAATALHD BAMRC K

— -
X ). 33 TpEGAMFKEHHOE C TOUHOCTRM) £ SHAMEHME kOpHs DEDETCH LEDBOR ¥y ANA
KOTOPOTO BINIIOAHACTCS YCAOBRE [y — ¥y — 1] < £, COCTaBHTY COOTRATCTRYIOUIYIN
TIPOTPAMMY BRINHCASHUS,

T TPAGUYECKWE CPEQCTBA TYPBO NACKANA

A0 CHX TIOP MBI MCNMOABIORBAAH JKPall KOMILIOTCPA TOALKO AAA DLI-
BOAA CHMBOABHON HHGMDOPMAmHuU — wuneea, Tekeros. Oanargo Typo
INacKaAb TIOIBOASET BLIBOAMTL Iia JKPAll PHCYIIKH, YePTeKH, rpachirid
QYHKITEH, AMArPAMMEI, ‘L&, BU@ TD, 4I0 IPHHATD Ha3blBATh KOMILH-
TepHoH TpadHKOH.

B cranaapTHOM [NacKaae rpadiveckuii BEIBOA He IIPEAYCMOTPEH,
OAHAKO HA Pa2HLIX THIAX KOMMNBIOTEPOB, B pa3HbIX peaAr3anuax [la-
CKAAS CYLIECTBYHIT pPa3AWMHBIE IDOTPAMMHBIE CPEACTBA rpadyrnyecKe-
ro BEIBOAQ: CIeliHaALHEe Babope AAHHEIX, (DYHKIHRK, Iponeayp. Hpw
ITOM MMelOTCS ODIIMe MOHATHA K CPeACTHd, CHBOHCTOeHIILIC AGoMy
RADUAHTY PEAAMIBTTHK IPAPHEN B AXOGOM A351KEe TPOTPaMMHDOBAHHA.
PaccyorpiM Takue Ga30BHE CPEACTBA.

HauwmHas ¢ gerseproil BepcHi TypGo [Tackaas aaa IBM PC nossm-
AACH MOIUHAS rpaguieckas BHOAMOTEKA, OPTAHWINKAHFAA B MOAYAh
Craph. B npuacszenyn 2 B cIpaBOYHOH (POPMC AQIIO ONMHCAITNE OCHOD-
HEIX KOMIIOHEHTOB 3TOTG MOAYAN. AAR noaRAmueHud Moayan Greph s
HaYahe IpOorpaMmMbl HCOOXOANMO HAIMHCATL CTROKY

Uzes Graph;

[padeckue PeKIMBE 9KPaHA. NAH BhIBOAG [PadUuecKx Hanfipa-
ACIHIE HCOOXOAMMO NEPeTCCTH S¥pall B OAWNI 13 IpahHuecKHX peskH-
MOK. B rpadiiueckonM pesKMMe MOXKHO ¢ NOMOILBI0 NPOTpaMMEl YIIPAR-
ASITL COCTOAHHEM KAMAOILO [THKCeAd — TOUETHOTO 3AeMeHTa SKPaHA.

Ipafpuueckie peXXHMEBL OTAHYAIOTCH:

= pasMepoM rpadputieckoil cetkn (M x N, rag M — YHCAL TOYEK IO

ropH30HTaAl; N — YHCAC TOYEK IO DePTHKAAH);

8 [TBETHOCTBE) [‘IHCP\OM: BOCTDOHIROAMMEIX Hd BKpaHE I].BE'I'UR].

AOIYCTHMEIC PeAEML 3aBHCIT OT THIA MOIITOPA H COOTBETCTBY-
fotern rpadyecroro ApdiBepa, RCMOAB3YEMOTC Ha KOMIIEKITEpDE.
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AAZ YCTAHOBEX rpapHYecROrs pesXiuMa 3KpPaHa CyLIeCTBYIOT COOT-
BOTCTBYIOWIHC Oponesyphl. B Moayae Graph nmpougaypa yCTaHOBKH
rpadHYecKOro peskiva 3KpaHa HMBET CASAYIOIIHH 3aTDAOROK:

Procedure “nitGravh(Var Driver, Mode : Integer;
Patk : Strinag):

3aechp Ueadas hepevmennan Driver cnpeaseageT THO rpadmyecKoro
ApaiiBepa, nensas nepementad Mode sasapT pexxuM paboTh rpacguue-
CKOrc Apaiisepa, a Path — Bripaskene THIIa String, copsprRammee
MAPIIPYT [1oKMcKa afiaa rpadhuveckore apakisepa.

CHHCKH KOHCTAHT MoayAd Graph, onpeACAAIOIIMX THITL APAMBoPOR
W PEXHMEL, ABHEI B IDHAOXKEHHHE 2 (oM, Taba. T12,1 1 I12,2},

INpuBeaeM NpMMep OPOTRAMMEL HHHIIHAAMIHPYIOICH Ipaduuec-
cknil pexxim VGAHI ang paboThl ¢ ApafiBepoyd VGA (MoHHTOp THOA
VGA):

Uses Graph;
Var Driver, Mode : Integer;

Begin
Driver : = VGA; {Ipaitzen}
Mode : = VGAHL; [PexuM paborsl}

InitGraph{Driver, Mode, 'CiNTLAVBGL') !

3aech yrazmBaered, uro halia egavga. byi ¢ ppafiBepoM aag VGA-
MOHMTOPa HaXopwrca B Katasore CATPABGIL Poxuwm VGAHI coTBeT-
CTBYeT 1paddeckoi cerke 640 x 480 ¢ naamrpoi ns 16 nreros,

BO3MOKHLI TAKSKe ABTOMATHIECKHC ONPEASACIINE THIIA APAHBCpa d
YCTAHOBKA PEMHMAE, YTO UOIBOAAET LporpaMme pafordaib ¢ PasHeru
TWIAMH MOHHTODOB, He RHOCA H3MCHEHHH B TEKCT:

Crxiver := Detect;
InitGrapgh(lDriver, Mode, 'C:VIPABGI");

TMpy 3TOM aKTOMETHYECKH YUTdHARANBASTCH PE/REM € HAWDDABIIM-
MH pajpelllarolleft cNocobnoCTEIO B NBETHOCTLIO. [TocAc OKOIMNAIIHA
paBoTH B CPAPHYBCKOM PEUKUME CAUAYET BEDHYThCH B TEKCTORRIN pe-
KHM 3Kpada,

B mopvae Graph mpoueAyPa BOSBpPAIOEHHA K TEKCTOBLIH DEMUM
HMEeT 3arOAOBOK '

Procedure C_oseGraoh:
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Lpet ¢dona ¥ BET pHCYHKA. Ha UBETHOM MOHHTOPE MOMKHO H3Me-
HATh OKpacKy 3KpaHa. YCTAaHOBAEHHAA UKpAcKa 3KpaHA HA3BIBAacTCH
upetomM oHa. PUCYHOR Ha 3TOM (QOHe HAHOCHTCS € IOMONTRED pa3Hoo-
OpasHLIX AMHKE: NPAMEBIX, OKPYKIIOCTEH, TPAMOYTOALHNKOB, AOMAIIEIX
H AD. LIBeTa 31HX AHHHA TAKKE MOI'YT MEHAThCA.

WMceHa KOHCTAHT, ONPCACAIIOIIEX 16 npeTOB NArHTPE ANT MOIIHTO-
puk Tna EGA, VGA, npueepaensl B Taba. [12.3 opiackeHnd,

3aroAceoR IPONEAVPEL YCTAHOBKH 1BeTa hoHa

Procedure SctBkIclor{Color : Ward):

3aeck Color — BRIpameHHe LUEACTO THIE, OOpeAeAdIOlllee HOMED
neeTa goHa.
3aroAcBOK IPOIICAVPE YCTAHOBKH UBCTa AHITHA

Procedure SetColor (Color @ Word);

3aMeTHM, YTo PCAW B KAQuUeCTBE HDMEDa TIBeTa AMHHW yXalaH (, To
TO BCErAa COBIAAAET C IBeTOoM (bOoHA [11eBHAHMAA AUHHS).

TTpw HeOBXOAHMMOCTH OYHCTHTh FPayUYerKUiA 3KpaH (CrepeTs ph-
CYIIOK) MCIOALIYCTCA NPOLEAYRA OUUCTRH SKpaHa, EMEIOIIAA CACAY-
FOTITHI 4HTOAORKS

Procadura ClearDevioce;

B pesyArTaTe BHIIOAHEHHS 3TOH IPOLEAYPHl 3KPaH 3aNCAHHETCH
YCTAaHOBAEHHBIM I1BeTCM hoila.

Ipadwrveckne RoopAHHATRL [TOACKREHHS KaRAOTO DHRCeAa rpadiy-
YeCKOH CETKH OAHO3HAYHO ONPEASAACTCH VXa3aHHeM ero KOopAHHAT.
PacroaosReHHe Ho aKpaHe I'PadHuecKnx ucell KODPAMHA'T TOKA3aHO
Iia puc. 2.25. Topw30ITaALIas OCcL X IIaIPaRASHa CACRA HATIPABO, BCP-
TUKAAbHAN (}Ch ¥ — CHREXY BHKA.

[lpeaeALIiEle rpathrIecKie KOOPAWHATE], COOTBOTCTBYIONIUC PCAKH-
my VOAHI, yrasanm na puc. 2.25.

0 X 640

X

Puc. 2.25, CucTeMa 3kpaH-bix KOOpAWHAT 480
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MoxHo CIpeACANTE MAKCHMAABHEIE KOCDAHHATHRI IIO OCHM, COOT-

BETCTDYIONIHE AQHHOMY APaHBepY, C IIOMOIIRKD CAEAYIOHIMX ABVX lle-
ADMUCAEHHENX iy HRITHI:

Function SetMax¥:;
Function Ge-Maxy;

TpadgHueckoe OKHO. COGAaCTL BRIEOAA MAOHPaXMeHHA MORer GhTb
OrpasdeHa ABLM IPAMOYTOARHHEKOM B IpepeAax dxkpada. Takan ob-
AACTEL Ha3mBaeTcsl rpadmyeckud OKHoM, CyIecTBYeT LIPONEAYPa,
YCTAHABAWBAIONIAA TTOAQREHHE rpaMiyecKoro OKHA Ha 3KpaHe.

JArOAOBOK NPOUCAVPEL HAIHATCHHS TPpathiidecKoro oOKHa

Procedura SetViewrort{xX1l, ¥l, X2, ¥2 : Integer;
Clip : Boolean};

3aeces (X1, Y1) — ROOpAHUATH ASBOTQ DEPXILICTO yTaa okua; (X2,
Y2) — RoupamHaTH NIPAsore UMMHETO VIAa DRug; Clip — orpadwnun-
Teak HUTYD.

Ecan Clip = True, To see ocrpoesHAI TPOMIBOARLCH TOABKO B LIPHAE-
A8X CKHA, B [[POTHEHOM CAYTIae OHM MOCYT BHXOAHUTE 3a €r0 [IPeARALL

TTocAe YCTUHOBKH OKHE KOODAMHATE! TOYEX BHYTPH HEIO OTCUHILI-
BAKITCA OT €T0 BEPXHEra ASBOTO YTAA.

CymecTryeT NOHATHE rpafiueckOro Kypcopa, ROTOPRIE B OTAWSHE
OT CHMBOABHOLI'O KYPCOpPA Ha 3KpaHe He BHAgeH. [padmgeckuil Kypeob
VERAZEIBART Ha TeKYIIVI) IIO3UIWKG HA 3KpaHe. [Ipu Bxoae B rpadiye-
CEMH PEKUM KOOPAHHATH TeKynlel mosuuum (0, 0).

TIponeAypa Ha3HaTeHHA KOOPAHHAT rpaduyuecroro Kypoopa:

Procedure MoveTo (X, Y : Integer):

3acch X, ¥V — weTamapAnBaeMule KOOPAHHATEL KypCopa, ROTOPHE
YEA3RIRAKITCA OTHOCHTEARHC AEBOTC REPXHETO YTAD OKHE HAH (ECAH
OKIIO HE YCTRHOBACIIO) 3Kpara.

TIpoi[eAypa ROCMARLITR MOYKY — OCHORHAN MTPOOEAYRa HOAYIeHHUS
H200PEKCIIHA, [MOCKOALRY AIOOOH PHCYHOK CKASALIBACTCA H3 TOYEK.
Covronrue CHelsIHeRCH TOYKH UHPEAEAXETUS €€ KOURAHHATAMH HAa
AKpaHe H IBeTOM.

3aroACBOK ONPCHOEAYDEl BRICIUBACHHS 1UYKH Ha rpacpuueckom
AKpAHE

Procedure “LtPixel (X, Y : Tnteger; Color : Word);

3aeck X, Y — ROOPAMIIATE TOUKH, Color — OBET TOUKH.
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TpumMen 2.10. TIporpaMMa, YCTAHABAWRAKCWAA HO LIeHTRY 3KpaHa rpadim-
Yeckoe OKHO paaMepom 100 x 100, 33AMBAIOIAS CTO MRCATLIM (HOHOM H JaloA-
HAKMMAS CHHHMH TOYRAMH, PACTIOAGKEHHLEIMH Yepes YeTHPe No3HIuE, 6yart
HMeTL CACAYVIOLIHI Dua,

Uaas Graph;
Var Driver, Mods2 @ InTeger:
X, ¥, X1, Y1, X2, YZ, ¥Xc, Yo : Integer;
Begin
T- MHAIMaNMEalMA PpadMueCcKOrs pemdMma--—--}
Nriver @ = etect;
InizGraph (Driver, Mode, C:\TPABGI');
{~==—=Onpeperelre KOORIWHAT OeHTpAa 3xpara--—--}
Xo i= GetMax¥ Div Z;
Yo 1= GetMaxY Div 25
{- ——-Onpenenedns KDOEIMHAT TEAPMURIXQOT0O OKHa-——-——}
¥, 1= Xo-—50;
¥l Yo~ 50:
X2 1— oo+ ah;
¥ 1= Yo + 50;
{=-==-=Yeranorka Ppaduuenkaro awHa--—--)
SetViewlPortL (XK1, Y1, X2, Y2, “ruz):
[----Ycranarka 1BeTa $okHa M GUMCTKA SKpaHa--—---—}
SetBkCalor{¥aellow):
ClearDevice:
{===~PaccTagnpka TAUEX R OKHE=—==]
For ¥ := 1 To 25 Do
Far ¥ := 1 To 25 Do
PutFixeli4 = X, & = Y, Blue);
[----Ragepxxa MAODPAKEHVA Ha 3IKPAHE MO Faxa-ud
<Enter> ]
Readln;
{—-—-Bexon M3 TpafMHSCKOI'C PEXMMA B CHMMECHBHENA--—-}
Close&Graph;

End.

fpadwyeckne upHMHTHBEL. Alohoe HiobpaXxeHAe MOXKHO IIOCTRO-
HTL M3 TOUCK, QAHAKO TIPOTPAMMHPOBATH IIOAYUCHHE CAOKHOTO DH-
CYHKd MAW YEDPTEeXKd, HCIOAB3YIA TOABKO HROIEAYPY NOoCHGBUMS Moi-
Ky, BBIAQ DL CAMIIKOM HeyaoDHO B rpnmospko. B AloboM rpagige-
CKOM IIaKeTe CYL[ECTBYIOT IIPOLEAYPEL PHCOBAHHA OCHOBHEIX
TEOMETPUIECKAX DPAIYR: TPAMBIX AFHHE, OKPYXHOCTEH, JAAUIICOE,
NpAMOYTOABIIMKOE H T. A, Takue (huryphl HaswmBaloT rpagudeckumu
npumumuaumu.

PacCMOTPHM IICCKOALKO OCHOBHLIX MPOUEAYP PUCOBAHH TpaduHyuc-
CKMX TIPUMUTHEOR, MMEIOMNXCA B moayae Graph,
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= AWHHWA C 23AAHHRIMH KCOPAMHATAMIT KOHIOB (X1, ¥1) o (X2, VI
Procedure Line (X1, Y1, X2, Y2 : Integer);

8 AWHMA OT TeKYILeH Toukit AC TOYKH C KOopAHHATaMH (X, Y):

Procedure T.ineTo (X, ¥ : Tateger};

& AWHHA OT TEKVIIER TOTKH 40 TOUKH C 33AAHHEIMH TIPUPAILEHHA-
Mu KoopauHar {DX, DY)

Procedure IineRel (DX, DY : Integer);

L n[)}[MUyFU}\bHHK C 30AAHHBIME KOODAHHATAMH BEPDXHETC ABOTO
¥TAd (X1, Y1) # NMKIICro NpaBore yraa (X2, Y2

Procedure Rectangle(Xl, Y1, X2, ¥2 : Integer);
OKpY’RHOCTE € TIERTPoM B Toure (X, ¥] 0 c paauycom R B IHMKceAax:
Procedura CTircle(¥, Y : Irteger; R : Word):

" AyTa OKPYXKIIOCTH © HeHTpoM B Touke (X, ¥), ¢ paanycoM R, € Ha-
YaABHEIM VTADOM BegA ¥ FoHeuHHIM yTAOM EndA (yTawl H3Meps-
IOTCA B TPaAyCcax MPOTHE YacOBOH CTPeAKHM OT TAlpABASHHA
ocu X))

Procedure Arc{¥, Y : Integer; Begh, Erdh, R
Word) ; '

& DAAMIICHAH Ayla € UeHTpoy B Touke (X, Y], ¢ HAYaARHKIM M KO-
HeUHEIM YTAAMHK COOTRETCTBEIIC BegA ¥ EndA, ¢ ropuloirrasn-
HREIM pajiycom RX i BeprvraasHeM pasnycom RY:

Procedure Fl| pse(¥, Y : Tnteger; Begh, Inda, RX,
RY : Woxd):

IIpamep Z.11. CocrdBUM UPOrPaAMMY, PHCYIOW YK TOAOBY ROGOTA
(pic. 2.26).

PUCYIIOK COACDIRNAT ABa IPAMOYTOABIIHKE, ABE OKDYIKIOCTH, ABC AVTW,
ANHIC, TPH IPSIMEE AHHUE X ABE US[HEIE TUUKH. JApaHee OUDeASAHE RO
KOOUPAHHATE ¥ PaiMepL! JACMEHTOD DHCYHKA, 3AIMIICM NpOrpaMMy:

Uses Grapoh;

Var Driver, Mede @ Tntegor)

Bagin

{~—-—-Vrwryaruaa-yma rpalemecxers pedria-—---—}
Driver = Detect;
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Puc. 2.26. Heprex ronoee Pobara 100 150 250 300

Pasmn

OO
0

T-itGraph (hriver, Fode, "C:i\TPABGI');
SetCo.cr(White): ‘Eejnld Luer pHCYIIKd}
SetRBkCalor (Black); {YepHsdi UEeT HCoHal
Revlangla (100, 10Z, 300, 2003, {tonoual
Circle (150, 170, 20); {JNezef Dnas)

UClrcle (250, 17G, 30); {(lpapur —maz}

Breo i3, 170, 45, 135, 4l); lleea’ SRCBb |
Arc (250, .70, 45, 135, <0); {Iraeaa SpcobBb}
Ellipse (220, £50, 0, 259, 10, 20;: {loct
Rec-anygle (130, 280, 270, 290); {PoT}
MoveTo 102, 370); [Vocadodbka DHM2 Ooizpol
Li=meTo {50, 350):; (T
LineTo!35%, 350) ¢ [l au}
LinaeTo {303, 3301; {dexu}
PulPixel (150, .70, Blacki; |
PutFixel {750, 170, Black); {

JoBLI Spawox}
[lcaBuit apadck;

Readln; [3aidcowea )
ClosaGraph; (Db=ol M3 DEadMEM}
End.

B np#BCASHHOM IPHMCPC BCC AMITHH CHAOIIHLIC HOPMAALHOH TCA-
wHHEL, Moayar Grdph MO3ROANET YUPEEARTE CUHMAEM AHHHN [CIACGII-
HaA, OYHKTHPHAA, TOYSYIAA W AP, M €@ TOAIDWIION, AAM UeTe CyIle-
cTByer nponeaypa SetLineStile (em, Tada. [12.4) upruacKeHnA.

3akpacKn ¥ 3auoAHeHHS. CpeAl TpadHIecEus NPHMHATUBCE CYIe-
CUHYIOT 3aKkpameHHile 06aacTH, LBeT 3aKpackH onpcAcAaeTCa MpoLe-
aypoit SetColor. KpoMe Toro, MOXHO YTIIPABASIThE PUCYHROM 3aKDACKM
(THIOM 3&MOAIICHUA). JTO MOFKRT BLITE CIIAOIIHAA 3aKpACKa, 3allOAHE-
HME PEAKHMM TOUKAME, KPeCTUKAMH, INTPHXAMH M T. A, KONCTaHTH ann
YEAZAHUA THNA 3AIOAHCHHA AAHEI B TabA. T12.5 IPpHAOKEHHN.

IMponeavpa onpepeaenus Tuna sancaHenna (Fill) x nsera (Color)
HMeET CASAVIOIIUHA 14 I'OAOROK:
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Procedure SclLFillsLyle(Fi_l, Colos : Word):

TMpoueaypa 3aIlOAHEHRUS LPAMOYIOARHOR 0OBASCTV ¢ 28AANHLIMH
KOOpPAMHATAMH YTACB!

Procedure Bar(Xl, Y., ¥Z, Y2 : Integer};

[lpouegaypa o6pepcHud AnHHel (SetlineColor, SetLineStyle) u sa-
kpacku [SetFillStyle) aaaunca:

Procedure Fil'Ellips({X, ¥, RX, RY : Irtegcrx);
[Tpoucaypa OOBCACIIMA AMIIHCH H 33dKPacKH SAAMICHOIC CeKTopa;

Procedure Sector{X, Y : Integer; Begl, EndAd, RX, RY
Waod)

llponeaypa ofBepeHHA AMHHER H 3aKPACKH COKTOPa OKPYIEIIOCTH:

Progedure PileSlice (X, Y : Znleger; Heyl, Enca
Word) ;

HakoHEel, MOXXHO 3aKPACHTE AIDOYID OOAACTE, OTPAHHYSHHVIO 3aM-
KHYTOH AHHHEH. AAS 3TOT0 HY>KHO YRA3ATL KAKYIo-1IHOYAL TOMKY BIIy-
TpH 3ToH oGracTr {X, V] u 1upeT rpanuyHol amEHK (Border). Cooreer-
CTBYIOINAH NPOLEeAYpa HMeeT BHA,

Procedure FloodFill (¥, ¥ : Integer: Borde:r 1 Wozd);

Moayap Graph mossoaser BEIBOAHTE Ha 1'PadiM4eckHi 3KPaH TeK-
cTH. He ByaeM AeTAABHO O8CYKAATH 3Ty HPOGAEMY [HeOTXOAMMYE)
nihOpPMAUHID MOMHO HAATH b CNeIHAARHCH AHUTEpaType), IPHBEAEM
AMIUE HPUMEP OAHOHR TEKCTOBOH IPOIEAVDE], € IOMOIIEK KOTOPOH BEI-
BOAHTCS B TpadHyueckoC OKHO CHMBOABHAA CTpoKa (Txt), Haumbgada c
YRE3AHHOK TosHumnHK (X, ¥

Procedure OurTextXY (X, ¥ : Integer; Txt @ S<ring);

Hanpumep, ¥roful BnsecTtd moh puc, 2.26 ctpoky 2TO POLOT,
CACAYET H LIPOIPAMMY AQDEBUTbL ULEPATOP

OutTextXY ({195, 400, '3T0 POBOT');

ITorrpoenne rpagpaka PYHKOHHA. OAHO H3 NPHACKEHMH KOMILIO-
TepIoH rpadHkl 0BeCIICYHBACT HATAAARUE NPEACTABAEHHE DEIVARTA-
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TOB MATEMaTHUYRCKHX pacuyeToB. HapUCHBAHHEH Tpadwik (OYHEIMH,
HAYCPUYCHHEE AUATPAMMEL, AHIIHHE YRODHEH PacipCACACHI TPOCTPAH-
CTREHHKIX EEIBHCI-IM(J(‘."I'(-‘!L‘:{ H Apy'l'ﬁ(t‘ ABAdHT I]e.'-}y.a'\h’l'i'l'f'hl PACHETOR obo-
3pHMEe, HATAfAHEee, IIOHATHEe,

PaccMoTpuy celfuac AWML OAVMH IDOCTEHMIKI BApHAHT MareMaTH-
4eCKOH rpathuri — MoCcTpoeHHe rpadiuka GYHKIHA,

Penrenivie 2apayuH NOCTRPOSHHA HA SKpale AHCIACA rpathuka GyHK-
Uy ¥ = F(x) yA0GHU MPOHOANTE B CABAYKIIEY TOPAAKE,

1. OnpcaAeANTh IPAIMILL 3TIAUCIHE apryMOiITa, B OPCACASX KOTO-
prix Oyaer crpourhed rpaduk, obosnauns ux X, (HAMHAR TPaHAILG)]
¥ X . (BEDPXIAA IPAHHIA).

2. A AaHHOE OBAACTH SHaYeHHH apryMeHTa OIPeASAN L NPEAEAR-
Hble 3HaUeHpd QYHEDHW: Y . # Y ... OTH 3HaveHdd HeodI3aTeARHO
AOAJEHEL GbITE TOUHLIMH. (OHH MOTYT GHTh OII€HOYHEIMH,

3. 3apATE: rpaHHIlE] rpaPIrleCKOTO OKHA, B IPeAeAaxX KOToporo Gy-
AET PHCOBATECA TPAPHK [Xmine XFmaxl [Y0mine Ymm]. [IOCKOABKY B
rpahMIeCk Y KOOPAMHEIEX BRDTHKUABHRN OCh HANPARACHA BHHZ, TO
Yg.'nin > ngax'

Taxrus OBPU30M, HMERIITA ABS cHCTEMRE KoupauHat: (X, Y] — svare-
MATHYCCKHE KOOPARIIATLHL {B AHTCPRATYPe YallC HMCICAL3VETCSI TCPMUIL
CMUPOBbIE RUOPAHMHETRY] I (Xy, Yg) — rpadivdeckre KOGRAHHATRL

HerpyaHo DoAyYHTR (ODMYAR, CRAAL BAIOMHE Tpadiuyeckme 0 Ma-
TCMATHYCCKNC KOODAMHATEL

X max Xgmi.n

Xg = quiu +
X:na.x - Xmlr_

(X - X, )J;

Yq = an‘un + wu’ - Ymin)]‘
K mir

3AE!Cb KBE:IA[)H'I'HI:I(") CROGKH O3HAYAIOT DI‘.[]y['}\F‘,HME A TLEAL) AHA-
qoeHud (PyHEDHa Round).

MocTpoenrne rpadrKa hyEKIHA MOXKET LIPOMIBOAHTECH AHDO 'r0-
YEUHEIM METOACM, AHOO0 KYCOUHO-AHHeHHEM. [IpH moteinom memoge
rpadUK CTRPOHTCH KAK NMOCAEADBATEABHOCTh TOMEE, PACHUAOMEHHEIX
MaKCHMaABHO OAM3KO, T.€. MPOH3BOAWATCA ¢IICIIHKCEAHBIM» NHepebop
IHAYEHHN apryMeHTa B HHTEPBAA? [XTmi AGmax] © BLICTABACHHEM TO-
YeK C COOTBETCTBYEOITWMHM Y-KOOPAMHATAMH,

Tlpst KycouHG-AUHeUHOM MEmoge 3aAasTC] MaTeMATHUeCcKMH LIAT
AX, PACCUHTRIBAETCA MOCACAOBATEABHOCTE 3HaueHuH (X, Y)):

Xi = Xpu +1AX} Y, = F(X));
Xmax -X oin

i=01.,n n=—"ro——7
AX
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H TpﬂCbHK CTOOHTCA B BHAE OTRE3IKOB HpHMhT_X. HpOBEAEHHEIX ‘IEPES
roukw (X, ¥), (X, + 1, ¥;, ).

Ipamep 2.12. TpebyeTcsa COCTAEMTL NPOrPaMMy NOCTPOEHHA TpadiuKa
YHROUA ¥ = sinx Aag x € |0 27], UCTOARIYS TOUEUHETH MaTOA,.

s ycaopHst 3apavy caeayceT, 9To Xy, =0, X, = 2n. B 5Tux npescaax pyHK-
1nus sin X HaMenseTed oT ~1 a0 1, mostovmy ¥ = -1, ¥, — 1.

BeiGepoM cACAYIOLUMC FPAlHIE TpadhHYeCKOro oKNna: Xgg,, = 10 Xg,., =
— 20 ¥Yeun = 1400 Yg,, — 40,

I'pathMK CTPOMTCA B BHAC NOCACACBATCABHOCTH TOYCK CO CACAYIOU[MMH Ma-
TeMaTHIeCKHMH KOOPANHATAMI!

X, = Xon+ th: ¥, =sin(X); i =0, ..., 190,

Llar it BRIOKPae e MUHHMAABEG ROSMOAHEIM, CODTERICIBYILTUM LAY
TpAPHUSCKOH COTRH:

X

max Xmin - 2n n

XGas = X 190 05

h=

MpuBeseHABE DOPMYABL Hlepecyerd MATEMATHYECKHX ROOPAWHEAT B rpagu-
YOCKIE LPHMYT CACAVIOIIMAE By,

200-10 95

Xg =10+ {—x} ST —};

2n L

Yy =140+ Li'zlf@w + 31 = 90— 501},

BmecTe ¢ TpapHkoM (PYHRIHE cTPOATCE 0CH KaopauHaT Ock X HMeeT KO-
upauHary Yg =90, a ock ¥ — kooppuuary Xg = 10.

[Mporpavya OocTpoeHdT rpaduks caeayomgas:

Uges Crapi;

Var Criver, Mode : Infteqger;
Xt Real: Xg, Yg, I : lnleger;

Begin

{——-— AlM_ndizandd IRagH=cCerul's PoXMMa—-—-—)
Driver :— LCatect;

InitCraph{lriver, Mede, 'C:ATEABSL');
SetColer{Whits); {Bemnt npeT nmetHMiE)
SetBKCoclor {Hlack) ; {UYopnaid upet donal
Line (10, 9C, ZZ0, 20}: {Ozs X}
Line{13, 22, 12, 16Q); 0oL ¥}
{—--— Hocrpostue rpadiza QYHELMM ®eITEMM 20TxaMm-- -}
¥ o= I3
Foer I := 0 To 150 Do
Begin Xg ;= 10 + Rourd(9I/pi * x);
Yo 1= 90 -Tournd (50 % Sin (X))
PunPixel (Xg, vg, Vel aw};
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¥ = X + Pi/9%

End;
{———-PazMerka LCef, SalKce ¢$yHRIMM-—--—-1

outTextXY {15, 352, 'v');

QubtTextXY (203, 90, "x'};

DutTextXY (130, 44, 'Y = 5_n{X]"):

Bead_n; {Sapcpmral

CloseCGraph; {Brxca k3 vpapaxn)
End.

YNPAMKHEHIAR

1, COCTYBHTE LpUIPpdAMMY «3pesaHoe HeOo»: paceTaHOBKH B SOPIOM OFHE
CAYIABHEIM 06paioM Geanx TOIeK, pafioTa KOTOPOH 3AKAHYHBAETCA HARATHEM
KAUBHILLM.

2. MismenuTr nporpaMmy «3BesaH08 Hehos TAKHUM 00pazoM, 4To0OR HApAAY
C 3AMMIUHMEM HOBBLX JB€35 WPOMCACAHAD VIACAHHe (3aKpAIIKNANHC BBOTOM
¢oHa) VRS CBETANTMXCH 3HPIA

3. B nporpussy B3 opuMepa 2.11 BICCTH HI3MCIICIINS, B PE3VALTATC KOTOPLIX
PofioT OKAXKReTCH PacKpalTeRHRM B PA3HEIE [BETA.

4, Mcuoabsys AHHHE H ADYTHE TPAHHICCKHMS TPUMHTHEEL. COCTABUTL TIpO-
rPaMMY, PHCYHILIYIO AOM.

5. Cocrasuyrp NpPOTPaMMy PHCOBAIIHA I1a JKPANC UIAXMATHOTO ITICAST,

8. HanucaTs YHUREPCAARHYK) NPOLEAYPY HOCTPOeHHs Ipdhkd QyHKUHE
v = Flx) Toupunenm meTtoaant, TTponeaypa ADANMHA HMETR CASAVIOIIHE DapaMe-
‘TPbL: Xmi‘nl anx! Ym:inl Ymaxl ‘XQmin- erruxr Yg}:li.ur ngﬂ' WIKHHH F[JC} OMUCLIBaCTCT
B BHEITHEH IoaANpOTpaMMe-(DyHKITHH.

7. HecaeausaB 00AACTE ONIPEAEACITAA H BLIGPAB PACTIOAOIKCITMC KOODAH-
HATHBIX OCel, NOCTPOWTR Ha 3Kpane, HOMOARIYA MPONSAYDY H3 IDepRAYIIel
Suaduy, rpadiMKy CABAYIOIIITY QYHKLIWI

JI;+3; ] y_1+g—i,,.

x-=2 X x

1
8) y— i 6} y=
x+1

AN CMMBORBHLIE CTPOKIA

PHceMOTPHUM THI AAHHRBIX, OFHOCIIIMHACT K THCAY CTPYVRTYPHPOBAH-
ULIX — CTPOKOBLIA (cTpoKa). CABAYeT 3aMeTHTB, TTO CTPOKOBRIE THI
AdHHEX eClk 8 Typbo [Tackane 1 OTCYTCTEYET B CTAaHAAPTHOM Tlackane.

Cmpoka — 3T0 NOCABARBATEARHOCTh CMMROALE. KaXahin LHMBOA
saauMaeT 1 Gaiit maMaTH (Koa ASCII). KOAMICCTEO CHMBOAOE B CTPOKC
HARKIEAETCH €8 AAMHOH, AAMHA CTPOKH MOKET HAXOAMTLCS 13 ARAIA30-
He oT 0 a0 255, CTPOKOBLIE BeAWTHMHEI MOTYT OBITh KOHUTAHTAMHE W
nepeMeHHRIMH.

CmpOKOBaﬂ HKOHCIMAQHMO — 3TO MOCASAORATEARHOC T CHMHBOAGH, [Hd-
KAIOYeHHaA B auocrpodn, Hanpumep:
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'Aour aIpo-paMMMposainA [TACKAIL'
'1BM PC — compuer',
'33-45-12" .

CmpokoBaa nepeMeHHAst OMUCLIBACTCS B PAIAGAC OMMCAITHA Depe-
MEeHRHRX CABAYHHITAM oﬁpasom:

Var <uneETHdueAaToR> : SEring[<MEAKCHMMaIkhHAR OAMHA
CTpOKK:] .

HampumMep:

Var Name : String[Z20].

,.&.APIHE:I CTPOKHK MOMET H He YEAIRIBEATRCH B DITHCAHH, B oTom CAY-
Ja¢ MOAPA3YMEBASTCA, UTO OHA MAKCHMaAhHa — 255 cameoaok. Ha-
TPUME:

Var Slovo : String.

CTporopas NepeMeHHas I JaHHMaer B IaMAaTH Ha 1 Gair Goarme,
qeM YEAZAHHAS B ONHCAHHH €6 AAHHA, AAD B TOM, 9TC OAMI (IIVAC-
DoH|] GalT COACP/FHT 3HavYeHHe mexyuwied gaunpt cmpoku. Ecan crpo-
KUROH MEPeMeHHol He IPHCEOEHO HUKAKOTO 3HAUeHHM, e TeKyllas
AAHIIA PABIA HYAID,

[Mu Mepe 34U0AHSHUA CTPOKH CHMBOAAMH €€ TEKyIas AAHHA RO3-
PECTHET, HO OHa He AOAJKHA OPeBRIIATE MAKCHMAALHOTO [I0 OIIKCAITHID
MAYCTIIMSL,

CHMRUOABI BHYTPY CTPOKE HHASECHPVIOTCH {HYMEeDPYIOTCS), HauuHas
¢ carImn, Kaskanil OTACARHEN CHMBOA HASHTHOHIIHPVETCI HMEHEM
CIPUKH  HHAEGKCO W, 38KARBITHEM B KBAADATHRIE C(KOOKH, Hanprvep:

Name[5], Name[i], Slowo[x+l].

HMHACKC MOKeT OLITL MOAOKHTEABHOH KOICTaHTOH, mepeMeHHOH
BEAUYMHOW W BEIPAKEHMEM 1|EAUFO THIA, IHAUEHEE HHABKCA He AOAK-
HQ BLIXOAHTL 34 MPAHMILI OITHCAHMA,

Tun String © cragaapensti tun Char cormecTiMul, CTPOKH B CHM-
BOABLL MOT'YT YIIOTPeOAATECH B OAIIMX M TCX JKC BLIP&KCIIHAX,

CTPOKOBEIE BEIPAKEHHA Crposicy M3 CrpOKGBBIX KOHCTAHT, Nepe-
MEeHHEIX, (PyHKIHH H 3HAKOB ollepauufl. Hap CTPOKOBLIMH AQIIILIMA
ACMYCTHME] OTICPALHH CLEITACHHT M OTHOLICHHA.

Onepauus cyendedus (+) IpUMeHseTCT AAH COSAMHEHWS HECKOAR-
EUX CTPOK B CAHY PR3VABTHPYIOIIYIO CTPOKY. CHeIAdTL MOMKIIC KaK
CTPOKOBHIE ROHCTGHTEL, TaK B NepemeHHnle. Hanpuvep:

'IBM'+Y LBM'+' FC'.
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B pHAYARTATE [GAYUNTCHA CTPOKA
'3EM I3ZM PC'.

AANIIE PCSVALTHPYIOHIEH CTPOKH HE AOASKHA MPeBRINaTh 255 CHM-
ROAOR,

Onepauuu cmMROWeEHUA (=, <, >, <=, >=, <>) IPOHIBOAIT CPABHEHHE
ABYX CrPOK, B pE3IYABTATe Mero MOAYYAlOT AOTHYeCKyIo BeArdnHy (True
uau False). Onepanya oTHOLIEHHA HMeeT 6oaee HHU3KHA MPDHODHTET,
ueM oUepanun clieiaeHHa, CpaBHeHHE CTPOR IIPOMIBOAITCA CASBA Ha-
NPaBo AC [MepPEOrd HECOBIAAAIIETC CHMEBOAR, H DOARINIEH CYWTACTCN
Ta CTPUKd, B KOTOPOH ICPBLIH HECUBNAAGIOIIHA CHMBOA HMCCT DOAL-
HIMF HOMEP B TADAHTIE CHMRBOARHOHA KUAMPOBEH,

EcaM CTROKH MMCIOT PA3AWYIIYIO AAMNY, HO B OOLIEH YaCTH CHMEO-
ABI COBIIAAAIOT, CHWTHETCH, Y Honpe KOPOTKAA CTPOK@ MeHRINe, YeM
Goaee pauHHaA. CTPOKH PaBHLI, ¢CAH OHH MOAHOCTEIC COBINAAANOT 1O
AMFHE A COAEDHAOT OAHK K 1€ MEB CHUMBOABLL Hﬂl‘IpHMEp:

Dripaxeuns PesyarTaT
Tcosml' < 'cosma' True
'pascal' > "PASTAL® “rue
‘Kmpu_' <> "Xnewu! True
'S DCS' — 'MS oSt Trus

n Cyukupa Copy(S, Poz, N) — BHAGARET M3 CIPOKK S NOACTPOKY
AMMHOE N CHMBOAOB, HauHHag ¢ mosHOMU Poz. 3acch N u Poz —
UeAOTHCACHHEIR BEIpRKeHHI. HauprMep:

JuadenHe 5 Bripiukenne Proyayiar
"ABCDEFG! Copy {3, 2, 3) 'BCL
'ABCDEFG!' Copyi{S, 4, 4) "DEES!

s Oyuxuusg Concal (51, 52, ..., 5N] — BHIIDARART ClENASENE [KOH-
KaTeHaijuio} cTpok 51, ..., SN B oany cTpoxy. HanpumMep:

Reipaxenuea | Pesyarrar

Concat {"AA', TXX', "Y") | 'BAXRY'

a Oyurnnsg Length(S) ~~ ONpeaeAqdaT Texylly K AAMHY CIPOKK S
PesyabTaToM GVACT SBAITLCA 3U94CHME UeAOre Tuma. Hampm-
Mep:
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3navenve S Bripakeuwue Pasyawrar

"Lest-5" Length i) &
T R4RY D) Length {(S) 7
s QOyaxuus Pos(31, S2) — o0HapyRHBaeT IepBoe MOABAEHHE B

crpoke 52 qoperpoku $1. B pesyaAprate MOAYYAKOT IMeACE THCAC,
PABHOS IIOMeDY MO3UIHH, TAC HaXOAWTCA IICPELIH CHMBOA TTOA-
crpoku 51. Ecan 8 52 nopcrpord 51 e oliHapyKeHO, DeIYARTAT
paeeH 0. llamprMep:

SHaYeHHe 52 BriparerMe PeayanTar
'abodef® Pos('cd', $2) 3
'abodedef! Pos{'cd", §2) 3
'abedef" Pos{'k', 52} Q

» TIpomeaypa Delete(S, Poz, N) — yaaasetr N CHMBOAOB H3 CTPOKH
S, na4yuHasn ¢ noamuny Poz. HanpuMep:

Hexnaroe avaueHne 5 Oneparap KonoHoe JHageHHe
"sbodefg! Delete(5,3,2) ‘abefg'
'zhodefg’ Naleta (3,2, 6) Taf

B pesyALTaTe BLITIOAIICHHA NPOICAYPE YMCHELIASTCA TEKYIAT AAK-
H&é CTPUKH B NEPEMEeHHOT S,
m [lpoueaypa Insert(51, 52 Poz) — seTabasct cTpokKy S1 B CTPOKY
52, Haumnnas ¢ rosnumnu Poz. Haupumep:

Hauaavoe 52 Oneparop Foneanue 52
'SEM PO Insert ('IBM-',52,%) '33M TRM-PC’
"Puc. 2 Insezt ('N',S52, 8) ‘Prc. N2°

IMpumep 2.13. IIporpaMMa noavierss H3 caosa « BEAMYMHA» caora «HA-
AMYHE»:

Program Slovo_l;

Var 511, S12 : Stringl[I0];

Begin
211 ;- 'REIMVYAAA';
212 := Copy(511,7,2y - Cepy(S511,3,4) + SL_|2]:
WriteTni(s12)

End.
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Tlpumep 2.14. TIpoTpamMMa noayrerad M3 caosa «CTPOKA» caosa «CET-
KA

Program 5_cva_2;
Var S1 : 35tring[l0];
Bagin
81 := 'CTPOKR';
Deleteatsl,3,2);
Inscrt{'E', 81,3y ;
Writelni51)
End.

IIpmmep 2.15, [MporpamMma, GopMHERYHOUTAT CHMBOABHYIO CIPURY, COCTUALLYE)
n3 N 2Ee3p0Uer {rac N — neane vieao, 1 < N < 255):

Program Stars;
Var 2 : stri=g;
M, 1L : Byte:

Hagin
Wrize ('BRCOMTC wiCNo @ue=mas=ck');
ReadLr [N) ;

Ju sz VP
= M

For I :=1 To N Do
A=A 4+ %'

HWrizeln (A)
End.

3AECE CIPURUBOHE e peMEHHOH A CHEYdAL LI PHUBAMBARTUH JHANEHHE TYCTOH
cypok® { '), a 3aTeM K Hell PWCOSAHHSIOTCA 3Be2A0YKH.

Ipumep 2.16. [TpoTpaMMa TOACYETA B CHMBUABHUMN CTPOKE 4HCAR Luadip,
MPEAMIECTEYIOTITHX TIePROMY CHMROAY «n:
Program O;
Var 5 : 5tring;
K, I : Bytey
Beqgin
Wir_telr ('Bzemure oTRoRy') :
Rezcdln (S},

K = &y
I := 13
While (T <= Lencth {5} and (8[I° <> '!'') Do
Begin
If (S[7] == "0') And {S[1] == '9")
Then K =K+ 1:
T 1= 7 + 1
End;

oo

wWriteln ('Konmuectro oMdp OO CAMEDAA papHe ', K}

End.

127



B 310#d uporpaMMe [epeMendad K HIpaeT poAb CYeTrHMKd nudip, a uepe-
MeHHAdA { — pOAER HNapaMeTPa IMHEAa. BHDoAHEHHe HHKAS 3AKOHIETCH TPW
LUePBUM e BBEIXOAE Hd CHMBOA «!» HAHM (BCAM B CTPUKE TAKDIG CHMBCAL HET)
TPH RREIXOAE Ha ROHT CTpnkW. CuMRaa 5[] araaetos mindhpoi, acAw WOTHHHG
oTHoweHHe '0' £ S[f] <'9.

Mpumep 2.17. AgHA CUMROARHAEA CTPOKA BHAA: 'A D B =" 3peck A B B — ae-
CSITHYIILIC UHPPH; 3HaKoM D 060311a90il OARI HO 3IAKOB ONCpalHi [+, — ),
Muaue ToROPS, AAHD BPHIDMETHUECKOE BEIDAXKEHHE € ABYME CAHO3HATHEIMH
YHCAAME H JIIAKCM PaBCIICTDa, HaupuMep: '3+ 7 =", Tpedyeres, srobu Mawmna
BBIYHCAMAA 3TO BRIPAMEHHE H IOCAE IHAKA =% BEIBEAd DeiyAbTaT, ONepaius
ACACHHS HEe PACCMATPMBACTCA, YTOGE MMETE ABAQ TOALKD € LEARIMIY 4UCAAMH.

TporpaMMa pelleHHs TAKON 3dAdYH HABBIBHETCH URINEDIPEIMQIUDOM,
Hurepuperarop aonsked paciH@posare COpAepKAHRE CTPOKH H BEIIOAHHTL
COUTBETCTBYOIUYVH dpPMETHUECKYE) OUBPALHIC. O HUXOAHOA CUMBOABHOR
uipopMay OH ACAUKCH HepeiirTy K pabore ¢ wcAoBOH HEdopMaLEei,

ECAM [IPEALGADKI TS, LI CIPOKE COCIABAEHA TUABKU M3 YEThIPEX CHMBUAOB
B COOTBETCTEHMH ¢ YKa3aHHEM GopMaToM, TO NporpaMMa pererss GyAeT Ao-
BUABHD LPUTIULML

Program Tnterpretator;

Var Str : Strincld];
A, B o 0..9;
C ¢ 1D0..10Z;
Begin

Writeln ("Bzemire BHpaxeHse!');
Wri-eln;

Read{5tr);

{-—--TIpzoBpasoBadre UMADORKX CYVROIGR B 4kona----}
A := Qrd(Str_ 1]1) —-C=d(*3');
B o Ord(Str 3]) -o-d("0%);

i ———--BralondeHNe apHdIMeTHEsCoXod Ccnenalim——--)
Casge "trv[7] Qf

1Y 1 C = A | B;
Y s = A-H:
tet U 1= A * B
End;
[-———BmbBold pesylsrTild————}
WritelLs (T:2)
End.

B A4HHOH [PUOI'PAMME POAB CEABKIORE B OLEPETUDE BROUDE MIPUL] CLMBOAD-
Had Beamaada Str[2]. EcAl oHa paBHa «+», BHIICAHHM onepaToR C = A + B; ecart
UHd pdBHA &—%, BbUIOAHKM ouepatop C = A — H; €Al OHu PUBHA ¥%5, BAILICA-
uuM cmeparop O =A * B Aad mobex ApYTHX 3HaTeBHH SiI[2] He REIIOAHAM
HH UAMH H3 CUEPITUPOS LPUCBAMBAHEA, M BHIYEHKME lepeMeHHUN C oClaeien
HEONPEASASHHEMM,
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B aTolf nporpamMMe HCIOABIORANA HeIoAHAA GopMa oneparopa Case, T.e.
Ges seren Else

TIporpavMa Beiaa< coOBIEHAA O MOAYIEHHH HEBAPHOTO CHMBOAA B Sir|2]
OYABT CARAYHILIAA:

Cage 3tr[2] Of

' 2= A+ Bs
=Y 2 2 1= A-B;
¥ 1 0 1= A % R
Else Writelni('epepHall SHAK OLepa“MH')

End;

PasGepeMcst roNepL B TOM, KAK OYACT BHEINOAHATLCS IIPOTPAMMA
Interpretator.

fMocae BBOAA CTPOKH 1HGPOBLIR CHMBOALL IEPRBOANTCH B COOTRRT-
CIEYRIHAE AECATHUHLLE YHCAL, 34TEM HHTEPIPETHPYETCH 3H{K OIEpa-
yHi. 13 2aBHCHMOCTH OT 3TOH HHTEPIPETAlHH BHICAHASTCS CAHO N3
1peX apEdMETHYeCKAE ACHCTBHA, Aaace DPEIVARTAT BREIBOAHTCS Ha
3KPaH I0CAR CHMBOAA #=»,

YNPAKHEHAA

1. CoCTdBHTE LIPOrPAMMY HOAYYEHHA M3 CAUBA 4 AMCKDBOA® CADBHE €BOCKDY,
HCTIOALIYA GIepalFKY COenAeHEA B dyRKuuN Copy.

2. CoCTaBHTL TPOrpaMMy DOAVIEHHS CACDA «MIPABMHADY K3 CADDA 4ONCpa-
THA», HCIoabIvE Oponaaypel Delete u Insert.

3. B napanmmoM CAORC 3AMOIIETL IOPALH M MOCACAHME CHMAOATT 112 CHMBOA
R

4. B 33p30110M CAQBC APOH3BCCTH OGMCII ICPROTO B NOCACALICTO CHMEO-
ADE,

3. K 38aHIToMY cAODY TPHCOEAUHHTE CTOALKD CHMBOAOE «!», CEOALKO B 110M
HMeeTeH GYRE {HENPHMED, N3 CIPOKY «YPA» noayuurs «¥YPA In),

6. B 2apaHHOK CTpOKE BCTABHTE Npodea Nocie KEKAOTD CHMBOAA.

7. ¥apourb KURAYIO GYRBY BBEAEHHOTU CAUBA.

8. IleperepHYTL BEEACHHVIO CTPOKY [HanpHMep, H3 cTpoxH « AMCK» mo-
ayunrs « KCHA»),

9. B zapaHHOA CTPOKe YARAHTE BCE NMpadentr.

13, CoclaBArs UPOIPAMMY LIEPEBOAR CEPDKH, LIPEACIANANOWER CcOBUR 3a-
THCH L@AOTO THCAA, B CODTRATCTRYHNIYK? BRANYHHY ITRAOTH THNA.

AL MACCUBDI

B moBcepHeBHOH H Hay4YHOI NMPaKTHKe TAcTo IPHXOAMTCE BCTDe-
HATECA € UIhopMalHe, MPpeACTaRAGHHEON B TaGAHUYNON hopMe, Cpea-
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Tabnuua 2.7. JITnHeiAHan Tabnyua TemMneparyp

Mecsi
1"0AA

Temme- | -21]-18|-75|56 | 10| 18 {222| 24 | 17 | 54| -7 | -18
parypa,
C

HeMEeCIUHLIe 3HAYCITHA TeMICPATYP 3a CMPeACACIIHEIE I'Oj, COACDAKHT
rada. 2.7, Tarasd raGanda, upeacTasasknlad coOOH UDCABAUBATSAR-
HOCTE VIOPAACUEHHLIX YHCEA, HazweaeTcs Aunelinod, Ecan rpebyerca
Kaxag-Te MaTeMaTH4yeCKasd oOpadoTka 31X AAHHhIX, TO And AKX 00o-
3HAYEHHA OOBITHO BROAAT HHACKCHYIO CHMBOAUERY. Hanpuvep, T, 0bo-
MIAYAIOT TEMACPATYRY AHBapA (ICPBOTO MecAua), a Ty — Mad U T. A,
B 0o61emM BUAR MHOMKECTRO IHATRHUWH, COARDMAMIHXCA B TabAHOR, 000-
JAYACTCA CACAYIOINHM 0BpA3oM;

(T}, i=1, .., 12

MNMopaapKoRBIe HOMepa 3AeMeHTOR (1, 15, { ¥ Ap.) HA3LIBAKOTCA UH-
gexcamu, MIAcKCHpOBAHIILIE BEAHMYHHET yA0DHee HCIOABIOBATL IIPH
B3LUHCH MX AAR METEMaTWUeCEoR oihipaBorkw, Hanpumep, AAd REITHUC-
ACHHS CPEAHCTOAOBOH TEMICPATYDLI HCIOALIYCTCE QOpMyAd

1 14
T::p = E; .
Tenept NpesCTARLTE, UTO Tpebveresa coOpaTL HHGIOPMALMIO O Cpen-
HeMeCAYHRIX TEMIIepaTypax 3a 10 Aet, uanpumep ¢ 1981 oo 1990 r. Mc-
TMOALIYEM AAfl 3TOTC RPAMOYIOABHYIC mabaruyy [Tada. 2.8), B KOTOPOH
CTOAGIJ;BI CUOTBETUTBYIOT I'DAAM, 4 CTPOKH — MeCAlaM.

Tabnuua 2.8. MpemoyroneHas Tabhnya TeMnepaTtyp

Mecan roas

[oa,
1 2 3 4 5 B 7 8 9 10 11 12

1981 | 23| -17 |-8.4| G5 | 14 | 186} 25 | 19 |123| 56 | -4,5] -19
1682 | -16-8,5(-32| *1 |84 |138|285| 21 | 65| 2 |-13]-20
1983 ; 98| 14| 92| 46 |156| 21 |178| 20 J11.2| 81 ]|-16]-21

1990 | =25 1-97{-348] 85 | 139178235175 10 | 57 | -14 | -20
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YaguHo RuDpanHas iopMa 3aMuMcH AdHERiX oDecrnedreaeT yauh-
CTBO | OLICTPOTY HOAYSCHHSA TpeOyceMol milgopMalui. Hanpumep, 43
Tafa. 2.8 ACIKD YiERETH, B KAKOM TOAY BhIA CAMKR XOAUAHRIF AHE4ADH
UAM B KaKOM Mecslle OBIA CAaMEM HeCTaOHALHBIA TeMIepaTypPHEI pe-
MHM 34 YKa3aHHOE ARCATHAETHE.

AASA 2HATeHUE, XpaHAI[WXCE B MoA0OHOH TalAHLe, VA00HO HCTIOAL-
30BaTL ADYXHMHACKCHEI® ofosHavennd. Hanpumep, Hyggz — ob03na-
YHTh TEMTICRATYRY B theppane 1981 v A, TTpu 3TOM BCHO COBOKYTI-
HOCTL A8IHILIX, COCTABASIINMX T3OAMIY, MATCMATHUCCKHA MOKHO 3a-
InHMCATh t‘J!.WK][U,HM uﬁpaaon:

{Hyb i -1981..1990; =1, ..., 12
ONpadoTRa TAKIX AGHIILIX MPOH2BOAHTCH C HCITQOALOBAIIMEM ABVXTI-
AGKCHRIX ReAnywH., Hanpumep, cpeanss reMigparypa Maprda 2a 10 aer
1 190
Hc'p Mapr T E _Z H!_:}r
r—1981

a CpeAHdas TeMIeDpATYPA 34 BeCh AeCATHART HUH nepyop,

1 IEG 1 l% 1 lf] E
H., =— -3 H  |=— H, ;.
' 10:'4193] 12%{ ! 120 i=1981 f-1 !

B TMTackaae aHaaoImM TabBauni, YBAAETCA CTRYKLYPHPOBEAHHAIA THL
AQITHEIY, FOTOPHIA HAJLIBACTCS PelYAADHbLIM MunoM, WAH MaQcCUBOM.
Kak n rabanua, maccus IpeacrasageT cof0l COBOKYLLHOCTE NPOHYME-
POBAHHLEIX OAHOTHIIHHX 3HAMCHUH, UMeIUE ofllee UMA. DACMCHTRI
MdCCHEBA 0fio3HAYANTCH KAk HepeMeHHHE ¢ HEAeKCaMH. Mnaexcn: 3a-
MHCEIBAIOTCE B KBAAPATHERIX CFOOKAX MOChe WMEHH MaccHBa. llampu-
mep:

TL1l, Tl&%:, Tii;, H[1981, B3], H[i, J]

MaccHE, Xpavauui AHHefHyIo TAGARITY, HA3KIBACTCH OGHOMEDHELM,
a4 NPAMOYTOARHYIO — GBYXMEDHLIM, B RpOrpaMMax MOTYT HMCIICAL3O-
BATHCH MACCHBRI U BOALIISH pPa3MepHOCTH.

THII 3A€MEHTOB MAaCcCHDA ABAACTCA CTO 0a30BbIM munom. CueBHANO,
AAM DACCMOTR2HHBIE MACUHBOB TEMITEDATY]) DdA0BRIM THIIOM SBRAYETCS
BenrecTpCIHBIN (Real).

OnHcanve MacCHBOB. HEPGMBHHEIH PETYAAPHOTC THII4a OITACEIBAET-
CS B PAZASAC OTHCAHHA [ICPCMEHHBX B CACAYIOLIESH (hopMa:

Var <dAncutmbxAwaTop> : Array [<tun mugoxca>] Qf <run
KOMIICHSHT>
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Yante BCAro B KAYCCTDE THIIE HHACKCA VIOTPEDARCTCI HHTCPBAAL-
ahii. Hanpumep, pacemoTpeHHEIE paHee DAHUMEPHRH MACCHB CpeA-
HeMCC'IHEIR TeMOepaTyp MOMHG OMHCATL CACAVIOMIHM o6pasoM:

Var T : Array [l..12] Of Real;

OIHcaHHe MacCHBA GIPEAEAAET eI pa3MeldeHne B JaMy' Iy U [pa-
BHAA AAABHEHIIer) ymoTpedaeHua B IporpaMme. [locaepoBaTeALHRE
IAEMEHTHl MaCCHBA PACIIOAATAIOTCA B [IOCABAOBATEARHEIX A9eilkax na-
MaTH (T[1], T[2] 1 T. ), OpytEeM 3HANECHHA HHAGKCA He ACATKHLL BEIXO-
AHTh M3 Auanasoda 1...12. B xa4yecTee HHARRCE MOXReT YIIOTRPeDATTL-
cA AHINE BWDAKEHWe COOTBeTCTRyIOmero THna, Hanpumep, T|i + j],
Tm div 2|.

THN HHABKCE MOKET GEITh ANDRIM CKAAADPHEM ITOPAAKOBRM THIIOM,
kpovme Integer. Hanpmyvep, B OporpaMMe MOIYT HPHCYTCTRORATE CAS-
AYHITHE OMCEHHE

Var Cod : Array([Char| Of 1..100;
L : Array(Boolcar) Of Char;

B AaHHOﬁ mporpamMdMe AOIIYCTHMBL CACAYIOINHE oDO3HAYEHHH 3AE-
MeHdTOR MdCCHBOR!

Cad['x"]: L[Tvue ; CcdlChr{eE)y] Tla = 0].

B HEeKOTOPHIX cAyHasx OLIBAST YAODIIO B KAY9eCTBe HHACKCA HCTIOAD-
30BaTh rIEpEllHC}LHEMhIﬁ[ TN AdHHBIX. Haﬂpumep, AaHHKEE O KOAHYE-
CTBE YUEHHKOB B ETHIPEX ASCATHIX KAACCAX OAHON IIKOALL MOTYT Xpa-
HHTBCH B CACAYRKIINIEM MaCCHBE!

Type Index = (A, R, C, Dj};
Var Class 10 : Arrayl{Index] Of Byte;

H ccan, nanpumep, aaemeT Class_10[A] pasen 35, 9TO o3HA4YaeT,
are B 10 A raacce 35 deanrek. TAROER HHASKCHPDRAHUE ABMAET TPO-
rpaMMy G0ACe ITarAgaATION.

HacTo CTPYRIYDUPOBAHHOMY THILY AHHHRX [PUCHAHBAEICH UME B
pazAche THIOB, KOTCROC 38TeM HCICALIVETICAd B DA3ASAC OIHCAHHA
nepeMeHHBIX:

Type Masl = Array [1..700] Of Tnteger;
MasZ2 = Array [-1C..10]) Of Char;
Var Num ; Masl; Sim @ Masz;
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A0 cHX nop peub maa 66 oAHOMEPHLEX MACCHBAX, B FOTOPEIX THIIE
AASMEHTOR CEAAADHRKIE.

MuoroMmepunttt maccus B Ilackare mpakmyemca Kax ogHOMepHLIT
MOCCUB, MUN IACMESHMOB KOMOPOro MAKKe ABAACINCA MACCUBOM (Mac-
CUR mMaccugop]. HanpuMep, pAacCMUTREHKYIH) PAHEE TIPHMUYIOABHYH)
TAOAHITY MOZKIIO XPAHHUTE B MACCHBC, OHMCAHIOM CACAYIOIIHM 0Dpa-
AUMI

Var H : Array[.981..1990] Of Array[l..1 ] Of Real;

[NMpHBeaeM IPHMCPLL OD03HAUSHUN HEKOTOPBIX 3ASMEHTOE 3TOro
MdCCHBA!

H[1981] [1]; HTI985] [10]; TI[198Q] [12].

QaANAKO galle yNoTpeDAsIeTCH CAGAVIONIAN, IKBUBAACHTHAA opMa
OOORHEYEHHA JAEMEHTOB ABRYXMEPHOIO MACCHBAQ!

HI1981, 1]; 1I[1985, 0]; II[29%0, 2.

Jaece nepeMentas f/[1981] obosHauaer BrCIO NEPBYIO CTPOKY Tab-
AWLBL, T. €, BeCh MACCHE TeMmepatyp 3a 19381 r.

DKRWBAASHTHHIM BADWAHTOM MDHBEASHHOTO OTIHCUHHUA ABYXMEPHO-
ro MACCHRA ABAACTCH TAKKE CACAVIOIIEe:

Type Month = Array il..12] Of Rezl;
Year = Array [1981..199%0] Of Month;
Var H : Year;

HanGoAce KpaTKEil BapHAUT OIHCAHHA AAHHOTD MACCHDa& HMeeT
BHA,

Var H : Array[1881..189C, 1..12] Of Real;:

AHAAOMHMHO TPCXMEDIEE MACCHUD MOZKIO OIPSACAMTL KAK OAILQ-
MepHHﬁ MACUKMH, )* KOTORUIN JACMEH I'dMHA SRAMHYICH AnymtEprlE MdC-
cupul. Hanpumep:

Var A : Array(l..10, 1..20, 1..30] Of Integer;

3JTo OmHCAHMC Maccubd, coctodauere U3 10 - 20 - 30 = 6 000 meanix
HHCEA B 3dFUMaImero s iaMsrd 6000 - 2 = 12000 Dakr, B Tlackane
1ICT OrpalHYMCHHA CBOPXY [1a Pa3sMCpHOCTL MaCccHBa. OAITAKO B Kask-
AUH KOHKpeTHOH peaansanui [TackaAd OrpaHMYMBAETCH OOBEM 1ldMH-
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TH, BNABAHEMETH NOA vacCHBR. B TypbBo [lackare 3To orpaHudenHe
cocranasieT 64 KoairT.

TTo anarorvm ¢ MareMaTHKOHN OAHOMEDHEBEI? THCAOBREIS MACCHER
YACTO HAIBIBAIOT BEKMOPAMY, & ABVKMCPHEIE — MOmMPUUaMu.

B [Tackaae He AOIYCKAETCA YHOTPEOASHHE AMHAMHUECKHX MAUCM-
ROB, T.€, MACCHBOR, PA3Mep KOTOPHIX CHPEASASETCA B IIPOLICCCE BhI-
[IOAHEHHS INpOrpaMMEel. HMameHeHRe pasMepos MacCHBO [TDOWCXOAHT
9epe3 HEMEHeHHE B TEKCTe IIPOTPAMMEl H MOBTOPHYH KOMIMAAIIHFO,
AAS VIPOIICHHA TAKMX M3MEHCHHH OTIPEAEAANT HHAEKCHRIE [TapaMeT-
PR R paxpAeAe ROHCTAHT,

Const max = 10; Jmax = 20;
Var Mas : Array[l.. max, 1l..Jmax] Of lnteger;

Teuepn AAs UIMEHEHWS DAAMEPOR MAcCWRA Mas v Brex omeparo-
POB OPOTPAMMLI, CBAIMLX ¢ ITHMH Pa3MCRaMH, AQCTaTOYHO QTPC-
AQKTH [JUB&T]: TUAREL) OAH)’ ETpOl\y H Iip()l'pﬂM AMe — pc'i:-:A!—‘J\ KIOYHCTHHT.

AeHCTBHA HaA MACCHBOM KAK €AHHBLIM HeARM. TakHe AcHCTBHA AO-
IYCTHMBI AMIIB B ABVX CAYYAHX!

® [IPHUCBAHEBAHHE 3HATIEHWH OAHOTO MACCHBA APYVIOMY,

® B ONCPANESIX OTIICUIEEHH «PaBHOM, «HE PARHOY,

B 0buxx cayuasx MaCCHBRI ADATKHE! UMEThH OQAHHAKOBRIE THIRL {THT
HHAEBKCOB H THII 3AeMBHTOR). HanpHMeD:

Var F, ¢ : Array[l..5,1..10] ©Of Real;
IMpy BEIIOAHEHUHH CIEPALAH NPUCBAUBAHUN
P =g

BCE JAEMEHTH MACCHBA P CTaHYT PaBILl COOTBCTCTBYIOLUHM DASMEH-
TaM MaccuBa Q.

Kak yKe OTMenanoch, B MHOTOMEpPHEIX MAcCHBaX TepeMeHHad C
HHAESKCOM MokeT 0003HauaTek ijeAbld Maccus, HanpuMep, ecan » 1ab-
autle H Tpebyercha AstHEIE 24 1989 I CARAQTL TAKKMH JKe, KAK 3a
1981 r. (ACRATOW CTROKS IPHCBOHTE 3HAYEIIHE EPBCH CTPOKH), TO 3TO
MONCHO CAEAQTh CABAYKMITHN OBREaz0M:

42[0198%° := H[15&81].

TMoMCHATL MecTaMH SIIEYeHHS DTHX CTPOK B TAOAHLIC MOMKHO Yepen
'T'l]i-'.'l'hi() lalEMeHl‘l—)’Kl POV K8 THEL

P := H[198%]; HA[1%8%! := H[13%B1i; E[1981] := B;
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3aeck P oopcalia CAeAyIoUHM obpasom:
Var F : Array [_..l12] Of Rea_;

JopabomKka MaCCUBOB B APOrPAMMAY NPMRIIROGUINCH ROKOMT0-
RERMNo.
TTRHESASM TTPUMEDH RRGAD 3HATEHHUH R VACCHBRI

For I :- 1 Te 12 Do
Headlrn (T[IL])

= 1 To IMax Do

:— 1 Te JMax Do

Teadlrn (MaslI, J1});

For

Ty

For

SAeCh KAaKAOC CASAVIOIICC 3HAYCIIMC OVACT BBOAHTLCHI ¢ HOBOH
CTPOKH. AAT IIOCTPOTHATO KROAG HCIIOARIYRTCH OnepaTop Read.

ANIAAOTHHEIIO B IHKAC IO HIIACKCIION [NCPeMEHIIOH OpTallH3yCeTCs
Hhl BOA Linll(-}HHf:[ MACCHBH. HdIl[lHMHpI

For I := 1 To 12 Do W-ite(T[T]|:8:4};

CASAYVIOUHH (PParMeIT NPOrpaMMLl CPralu3yeT NOCTPOYIILIA BLI-
HOA MATDHIRI Hd DKPAHT

For T := . Ta IMax Do
Begin
For . := 1 To JMax Do
Write(Mas[I,Jl:a};
Writeln
End;

Tlocae nevaTH GUEDPeAHON CTPOKH MatpHIE DuepaTop WrileLn Hex
TMaPAMETPOR MCPCRSACT KyPCOP B 1189aA0 IIOBOH CcTpoxrH. CacaverT 3a-
METHTh, 4TO B MOCASAHEM IIPMMEDE MaTpHIg Ha akpade Dyacr noayue-
11a B CCTQCTECHIION (hopMe NPaMOYTOARHOR TabAHILI, ecau JMax He
npeshittaer 12 {caMocrosreAbHO OFBACHR LY, TOYEMY).

PAceMOTPMM HECKDABKD HPEMEDUE THIIOBHX LPOIPamm OOPABIKm
MacCHBOB.

HpunMep 2.18. Ars 3aA8HHOI'D PAHEE MACCHBA CPEAHEMECTUHETX TEMIePaTyD
T[1...12] TpehyeTca BEYHCANTE CHCATICTOAOBYH) TCMLIEDATYRY M CAKCMeCATIILIC
OTHAOHEHIE OT 3TOr0 IHAUEHHHA,

TIporpaMya peUIeIiHsI AANEOA 383aUH CACAYIOILANA:

Program Zzamples;
Cont W = 1z,
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Iype Vec = Array [1..HN] Of Real;
Var T, DL : Vec;
5t : Real;
I : Zntazger;
Begin { ---- BBECI MCXOIOHHX NAHAJHEX- -——}
Aritelnt'Beooums Tadbruuy TeMICpaTyn ') ;
For I := 1 Ta ¥ Do
Heqgin
Writed{I : 2, ':i'};
ReadTn (T[T.)
End:;
[--——3rutcnavué opelRed TeMIepRATYRH————}
St o= O
For I := _ Te N Do
2L St + T(I);
S5t 1= Bt/M;
[——==ZpMHcaesde tadildale QTKIGHeHKH 27 Cpedgrers- --— |}
For I = 1 To N Do
DLLL? = S-—-"211];
{-—- BpBON oe3ynsTaToe----}
Weiteln ["CpeldsA TeMmISpaTypa pasHd ', Shiei2);
WritelLn:
Writeln ["OTRAOLUGHMA O CcpeyHed TeMOepdIyph: ')
For I := . To N De
WritelLn{l:2, ": ', 2C[1]1:6:2)

End.

Ilo 3708 IporpaMMe MOXHO DACCYMTATE CREAHEE AHAUEHME H BAKTOD OT-
KAOHPHWH 0T CPeAlIero 3TaYeHus AAd AICHOT0 OAHOMCPHATG BEUICCTREHIOr]
MACCHBA, HacTpuliKe pa3Mepid MECCHBA OCYIIRCTBANETCH TOARKO PEAAKTHRO-
BAHHEM DAZACAA KOIICTAHT,

Npuamep 2,19, TpelOyercs BHOpaTE MAKCHMAABHEI SAEBMEHT U3 PACCMOTPEH-
HOTN PAHER MACCHRA TEMIIEPATYD, T. & OTOLPATE CAMYHY BLICOKYID TeMIICPaTy Py
H HOMED MeCHlid, COOTBeTCTBYIOWMHA e/,

Hpaes aAropUTHMA TDeIeHAA 3ToH 34A8'TH CASAYIOITAS: YTOGE] OAYYHTL MAK-
CHMAARHYIO TeMNEDATVRY B ECTHECTBEHHOA NepeMedHon T3vax, cHavd Al B HEe
JAHOCKTCA TEPROS AHAUAHNA MACCHRS T11]. DaTeM noowepesHo snadenne ThMax
CPEBHUBACTCH € OCTAALHRMHE 3AEMeHTdMH MAaCCHBa TeMLEePaTyP, H Kakace
IHaueHue, HoAbmee TMax, TpHceauRAeT R 3TOH NepemeHdoi. Aast noayyeRMs
HOMEPAa CaMOTe TCIADTO MECALIA B LEAYI0 lepeMenHyo Numblux capayer su-
CBIARBTR HOME SAEMEHTE MACCHRA TAMTENRATYR KAKARWT DAl OAHORDEMaHHO C
3anccoHveM o TMax oro IHITCHHA.

INporpaMma penteHEHs ABHHO 38AATH CACAYRTILAN:

TMax = T[1];
NuomMax = 1:
For T = 2 Te 2 Do
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If T|I] > Tmax
Then
Bagin
T™ax :- T[T]1;
NumMax := 1
End;

daMerHM, UTO €CAH B MacCHBe TeMNEPATYD HEeCKOABKO 3HaueHNH
pPHRHEBIX MakcHMAaARHOMY, 10 B NumMax 6yAeT noayieH MepBHIH HO-
MCP U3 OTHX DAEMEHTOBR. ANS IMOAVIEHUA IIOCASAHEN AATHL B OIIePATO-
pe If cAeAVeT 3aMEHUTE 3HaK OTHOIIEHHS #>» HA ¢H=»,

Mpumep 2.290, TpeGyeTes BHMOAHATE COPTHDORKY MACCHBA, T.€. & OANO-
MEpHOM MacCcHBe X K3 N 3AaeMeHTos rpebyercd TDOH3BECTH IIePecTaHOBKY
AHATEHWH TAKWM 06pazoM, TTodH OHM PACHOAQOEKHANCE MO ROAPACTAHE: X <
<Xy 5 .. 5 Xn

CyImecTRyeT MeARH KAACC AATAPUTMOR COPTHDORKNE. (OTMUIISM AATORTTM,
HA3hBAeMbIE METOAOM LY3E]DbEA.

I’lpnna BOAMTCA TTOCACANBE TEARHOES VTIODAAOHHEAHHE CHMOMHMY D40 DACMEH-
ToB Maccupa: X, n X, X, u Xy, .., Xny_ 4 Xy B HTOre MAKCHMAALIIOC 3IIAYCIIHC
MepeMacTHTCR B Xy 3aTeM Ty e TRONEAYDV MOBTORSIOT AD ITOAYIEHHSE Xy |
H 1.2, BOAOTE AO NOAYHMeHH eNOYKHA U3 ABYX 3ACMeHTOD X, B X, Takoll aaro-
PHTM HAMeaT CTPYRTYDY ABYX RAOEOWHRIX TTHKAOB, TTRHYEM BHYTPAHHMRA TTKA
€yAeT NepCMEHHLH (COKPAIIalomcica) AAHHEL

TpoTpaMMa petneHus AaFHall RAAaUE CARAYIOTIAS!

For I (=1 To -1 Do
For K := 1 Ta N-1 Do
If X [K] » % [K + 1}
Then
Begin
A i XTR);
AIK] = ATE + 11:
XK+ 1] = A
End;

Tipumep 2.21. AAA 0UHCARHOID PaHeC ABYXMCPHOTO MAaccHER cpealieMecad-
HEY TEUMSPATYE 23 10 ACT TRRGVETCH DNIPOARATTR, B RAKOM TOAY GHRIAG CaMOe
TEILAQE AETO, T. 8, B KAKOM FoAy OLIAQ HAWDOABIIAA CPCAHAL TCMIIEPATYPA ACT-
HUX MECAIan,

VacH GATODHTMA PEIUCIIMA CACAYIOLIAT: CHAYAAS B BCKTOPC S MOAYYHIL
CpeARWe TeMITepaTyphl AETHHX MecATnes 3a 10 AeT, a 3aTeM HalTH HOMED Hal-
GUABIICIO JACMEHTA B 3TOM BEKTOPE. ITC H GYAST MCKOMLII Ioa,

[porpaMMa pellerwd AGNHOH 38AaUH!

Program Example 2;

TypeMonth = Array[l..12] @f Real;
Year = Array 195%..1%8Q] Of Manth;
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Var H: Year:

5: Array[1981..19290] Of Real;
I, J, X: lrtegex;

Begin {-- -BBCO DaH:EEX ¢ KNTABHaTYpL-—--}
For T :— 1%8. To 1940 Do
Fcr J :=1 Tc 12 Do
Begin
Write(J : 2, '.', I : &,': 'y;
ReadTln(H'T, J]}
End;
[-—-BRudcneriye BeKTOoRa CORENEMK ASTLMY TeuMOopauypn--—}|
For I := 19%E1 Te 1%30 Do
Bagin
s{Ll] = 0;
For -:— 4 To & Do
S[(I) := 8[7) - HII, J;
2[T] := 8[T1/3
End;
f———— Jnpenenadme DoIa ¢ CAWEM TErlrne meTow——-=}
%oi= 1%l
Fer I := 1982 To 1250 De
If 3[L] » S3[K. Then K := I
Writeln('Camce Tennce neTd Emin e ', X, '"-m mDony')
End.
YIPAKHEHAA
1. Aau pekTop {23, i =1, ..., 50. BE[YMCAMTH €10 AAHHY:

’l_'-__'-_.__'__'_
L= ynt+zi+..+ 24

2. BerymcAWTE NOARHOM 10-H cremenu no gopyyac [opicpa:
e+ 0 + L X+ Oy = (U + )X+ Q)X+ o~ 3))X +

3. Apsmexropa {x}, i — 1, ..., 20 HA#TH KOAMTIECTRO KOMIONCIITOR, SHAMCIII
KOTODEIX A€KaT B uHiepBane [0; 1]

4. ARa 3ApAHUEY BekTOpa {x}, {¥ 1. T =1, .. 10, yIiopsacueHnLIx 0o so3pac-
TAaHHIO, CAHTE B OAMH BekTop {2}, i =1, ..., 20 rakuM 0Dpason, 9TDOK COXpaHH-
AACE HX YIOPAMIEHHOCTE.

5. AnT 2AAANIICTC MADCHBA, COCTOAMEro 1t 100 ueAhlX yuces, CHaYdAd Bhl-
BECTH RCE SHCA8, ROCTPRUAKIITHECH R HAM HOeCKOALKD DA%, & 3aTCM RC2 MMCA4,
DCTPCHAIOIIMCCS D HeM TOALKO OAHH pasl.

6. HafiTy aHauomme i HAAPKCE] MAKCTTMAALHOTO AEeMEHTA OeAOTHCACHITON
MaTPHIL paiMepoM 10 x 10,

7. ONPeARARTL NOMeD CTROKH © HARAOARIIIHYV KDAHECTROM HyAcH ABOITUHON
MATPHUL] pasMepoM 5 x 10,
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8. Bce ¢TPOKH BellecTRAHHN MATPULE paszvenad 10 x 15 YIOPAACGYHTE 00
yORIBAHHIO 3HUYEHWR X JAGMEHTOR.

9. TpaRCOOHHPOBATE MEACTHCARTHYH MATPUITY PA3MEpoN 5 x 5, T.e, oTpas-
HIb €€ UTHUCHTEABHU IAdBHOMH AHAMCIIAAH.

10. B pBoWTHON MATPHLE pazvepoM 10 x 10 HEfTH COBLIAARICLIVE CIPUKH,

Al PEKYPCUBHBIE MOANPOrPAMMBI

Pexypeus — 3To cIoco OPTaHHIAIHH BCIOMOTATCALIION) AATODHT-
Ma — OOANPOTPaMMEL IIPH KOTOPOM Td HOATPOIpaMMa (MPoLeAypa
MAH QYHRIDHA} B X0AE BLILTOAICIHA 0BpallacTcs caMa K cebe.

PexypcuBubiM HAIBIRBETCH AIOBOA  0O0'beKT, KOTOPBIA YACTHYHO
OIpeAEAAETCA Yepe3 caMore cels,

Hanpumep, peRyPCHBHEM SRAHBTCA CABAYIOINEE OIIPEABACHHE ABO-
HYIIOr0 KOAA!

<OBUHMYHBIA KOM>» @ i= <IBOoMYlar umdpa> <OBOWYSEE
KOIO>» <IROWMMTHAA IMipa>
<OBCHYHaf wmgoax = 0 | L

B peRYpPCHEBROM OTPEAGASHUA OOA3ATOABHO ACAMKHO IIPHCYTCTREO-
BATh OTpaHHYEHHE, T. &, TPAIUHHOE YCAOBUC, NPH BHIXOAC Ha KOTOpOE
ABALHCHIAA HHUNHAUWA PEKYPCHBHRIX 0OpAIEHUE UPBKDALIASTCS.

TlpHBeaeM ODpHMEpPH! POKYPCHBHLIX OIPCACACHHUN HEKOTOPBIX Ma-
TEMaTH1eCKUX (PYHRITHA.

KAGCCHYCCKHM NpHMCPOM PCKYVDCHE SBAGETCI OOPeAersHMe pak-
TopHasa. C OAHON CTODOHK, (haRTOPHAA ONpeAeAseTCd B BHAe: nl =
=1-2-3-...-n, a Cc APDYTOH CTOPOHEL erg MOMKHO ONPEAEATTE CACAY-
oMM obpasnm:

1, peanM n < 1;
m=
fn—-1n ecanin > 1,
TPAHWUHRIM B AAHHOM CAYMae siBAJETCA YCAOBHe n = 1.
PexypcHuBHOE onpcAcAeHie yHEIMH K(n), Bo3Bpamaloieil KoAd-
yecTRO UGP B 2AARHHOM HAaTyDAABHOM UHCAE 1, HMEET CACAYIOIIHH
BHA,

1, ecau n < 14

R {K(ﬂ/w) +1,  ecamnz10.
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PexypcuBHOoe ompeaseseHHe GYHRUUM S(h), BRIYMCAHHIUIER CyMMYy
UHGP 33AaHHOTO HATYPAARHOIO THCAS, 3ATHIIHTE CAMOCTOSTCALHO IO
AHANCTHH,

PekypougHOe tiipeacaetie (pyHKIHE C(m, n), rae 0 £ m € n, pas
BEITHCAEHHA GHHOMHAABHOTO KosthdiMineHTa CF WMEeT CABAYKIIIHE
BHA;

CI=Ch=1 CR=Cp+Cih

QDpaeHHe K PEKYPCHABHORA MOATTPOTPAMME HWYeM He OTAHYUARTCH
OT BEI30BA AFCGCH ApyToll moanporpaMMul. [Tpn oToM MpH KasKAOM HO-
BOM DEKYPCHBHOM oOpallleHUH B IaMATH CO3ASRTCH HOBAS KOTHES TOA-
TMPOTPAMMEL CO BCeMH ACKAALHHIMH NepeMeHIILIMHA. Takue Konun Gy-
AYT CO3AABATECS A0 MOMEHTA BRIXOAZ Ha TPAHMYHOE YCAORHe. OYerHA-
HO, YTO B CAYTIE@ OTCYTCTBHS IPAHHUYHOIO YCAOBHMS, IeOTPAHHUUYCHIILIH
POCT 4YHMCAQ TAKMX KONHH IPHBEALT K aBAPUHHOMY 3dBepIIIEHUK) LIPO-
I'PAMMEI, T. 2. TTIEPEMOAHSHHH) CTEKA.

lMopoxacHHEe BCC HOBEY KOTHH DCKYPCHUBHOH NOANPOrpAMME AL
BhIX0AS Ha MDAHUYAHOE YCAORHE HAIRIRARTCH DEKYPCUBHBIM CNYCKOM.
MaKCHEMAALIIOC YHCAO FONHMH DPCKYPCHBHOH NOAIDOrDAMME], OAHO-
HPEHHO HAXOAAIUXCT B @MHTH KOM/ILIOTEpa, HA3ZLIBAGTCA TAYSuHROl
pexypcuu. 3apeplliedde paboTLl PCKYPCUBIILX HOATPOTpaMM, BIAOTE
ACQ caMoii TepBOH, HHHITHHPORABIIEH PEKYPCHBHLIE Bhi3OBR, HAZEIBA-
&TCH PeKYPCUBHEIM NOJBLEMOM.

BuimoaHeHHe AeHCTBHH B PEKYPCHEHDH 1OALIPUIPaMME MOMKOT
OHITE OPraHW20BAHO OAHMM M3 CACAVIOWIMX cliocoBob:

PoXypCHBELIA CITYCR H

PexypcvpHRI noaABEM PexypcHRum# cnyck i
A ’ Y PERYPCHEILIA TOABEM

Begin Begin Begin
I OIgpd TophE;? orepaTopst;
nTepanarsE; P P;
End: End; CrOegparTops
End;

3aeck P — perypcHEBHAA NOANIPOrpaMMa.

AelcTBUA B peKyPCHBHOH ITOANDIH PAM ME MOTY'T RRINOAHATHC ARGO
Ha OAHOM H3 3TAIIOB PeKyPCrHBHOTO oDpameHns, AnGo Ha ofoux cpasy.
Crnocof opraHH3aniy AeHCTBHH AHKTYETCA AOIMKGH paspabarmBsae-
MOI'Q 8ATOPHTMA.

PeanuayeM TPMBCACHHLIC PaHEE DEKYPCHEHHE ONDEABACHHS B
BHAE (hYHKIITH U TROLEeAYD Ha [Tacrase.
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Iflpymep 2.22. porpaMMHBIE DEaAH3ALHH PEKYRCHBHOTQ OTIPEASABHUA

daKTopHaaa:

{dbyHAKLA Ha Nacxane}
Function Factr al (N : Tnteger) @ Sxtended;
Begin
If N <=1
Then ractcrial =1
Elge Factrial := Factorial{(N-1) % N
End;

{[Mpouerypa Ha ackane}

Procedure Factoriz. (N : loceoger; Var ¥ @ zZxlanded) )
Begin
IE N <= )
Than ¥ =1
Else Begin
Factorial (W-1, T):
F = F %+ N
End
End;

I[Ipumep 2.23, ITpoi paMuHBE peaATIALHH PEKYPCHBHOID OLPDEABAEHHH

GyrrgEE K(N), Rozppamari(ell KOARTECTBO TIHRP B 38AFHAOM HaTypaALHOM
queae N

{PyHrRUMA Ha [laczane}
Function K(N : Tancint]) : Byre;
Begin

If W < 1N

Then K =1

Fiee K = K(N Div 13y + 1
End;

{Maounerypa HA Hackane}

Procedure K (M : _ongint; Var Kol : Bytc}
Bagin
If N < _0

Then Xcl (- 1
Else Begin
E{W Div 10, EKol):
el = Kol + L
End
End;

IIpumep 2.24. [NporpaMMHLIE PRAAFZAIINH PCKY DCHBHOTO BEMHCAEIIUY DU~

HOMHAABHEIX RO HUITHEHTOB:
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{tyrELKa =Za [lackane}

Function C{m, n : Byte) : Jongint;
Begin

If (m — 2y Or (im = =}

Then C = 1

Elga O := Cim, n—1} + C(m—-1, n—1}
End;

[Tpaushyrea Hz Nasxane)
Procedure {im, n : ByLe; Var R : Longlinl};
var R1, R2: Longi=t;

Begin
I£f m=23) Or (m = =~}
Then R := L
Else Bagin
Ctn,n-—1, K1}
cCin-1, n-1, R2};
K := Rl + Rz
End
End;

IIpumep 2.25, BEMHCAEHNE CYMMBL JAEMEHI0B AMACHHUIO MACCHHEA,

[Mpy pemeHuH AAHHOR 3AA4TH HCHOARAYEM CASAYIOIIee yTREPIRACHME!
CYMMa DABEA HYAIO, €CAM YHUAD AEMEKTOR DABHU HYANW, I DiUBHY CYMME BUBX
APEARTAYTIIHY AAGMOFTTOR TIAIOC MOCACAHHH, SCAH THCAD AAeMeHTOR HEe DABHO
HYAIO.

[Nporpamma GyAET UMETE CABAYIDIIIMEA RUA;

[{Mpa-pawma Ha Tacrans }
Program Fecd;
Type TinMas — Array ' 1...00] Of Tntegex;
Var A4 : LinMas;
T, M : Byre;

| PCRryPCHMBHAA §YHKIAA -

Funiction Sumra (N : Bvie; 2 : TZinMas): Intecer;
Begin
If N =2"C
Then Sumna := 0
Else Summa :— A[M] + Zumma{N-1, &}
End;
{OCHOBEaA NpolpaMMa )
Begin
dArite {"KoaMuecTBC SNeNeHTCE MACCKBAT ')
RoadLn (N} ;
Randomize;
For I :(— 1 T¢ N Dp

Begin
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ALI: = =10 + Random{21);

Writei(A I] : £)
End;
Wr_~eln:
Yriteln|'CywMma: ', Surma(d, A))

End.

ITpamep 2.26. TpeGyeTes OLPEABANTD, ABAAESTCH AH 2AdHHAA CTPOKL TAAWH-
APCMO™M, T, ¢ YHTACTCH OAMHAKCEO CASRA HANPaBOo ¥ CIIpaBa HaAero, [ paundioe
YCAOBHE: CTPOKA ABAFETCH IIAAMHAPUMONM, €CAM OHA 11YCTad MAKM COCTOUT H3
OAHOT) CHMBOAZ,

Haen pelueHus AHHOE 30A44H JdHAKYAETCH B LTPOCMOTRE ClPUKH OAHO-
RPEMEHHO CARRA HATIDARO H CTIPaBa HAAERO H R CPARHEHHWH CONTRETCTEYHOTIIMY
CHMBOACE, ECAK B KaKOH-TO MOMOCIT CHMNOADL 1TC CORMAAAINT, ACAACTCH BLIBOR,
0 TOM, UTO CTEOKA He ABAASTCH MAAWHADOMOM, €CAW e YAASTCH ADCTHYR Cepe-
AMHEL CTPOKH H IIPH 9TOM BCC COOTROTCTOVIONHG CHMBOALI CORBTTAAH, TO CTPOKA
ARAAETCH TTAATHARDMOM.

Program Zallndrow;
{PeryporBEHAA bDyHELKA}
Function Paliy : Stringl: Baolcan;

Bagin
If Lengthi(g) <= 2
Thean Fal := True
Else Zal := (8[l] = 5[Leagth(s)]) Anc
Pal(Copy (S, 2, Length(3) —-2}):
End;

Var & : ITring;
TCCHOBHAA CROTOAMNMA ]
Begin
Write ('Beremgate oTpoRyY: ')}
LReadln{S):
If Pal(3)
Then Writeln {'CupokKd HBLABTCA TaMMHOLpEOMOM' )
Elge Writelr ("Irpoka HR® ABFAETOA MANMHIOPOMCM')
End.

Teneph, WCLOAL3YA AHAAOTHUHEIH [I0AX0A, CAMOCTOATEARHO Ci-
CTdHRRTE Ilpﬂl'pﬂ\lh‘ly UIIPEA@‘J\GHHH, HHAHEI'CH AHM 3dAdHHOE Hd"l'y'pa.ﬁb'
HOC THCAO TTAAHITAROMOM.

[MoABOAA HTCH. 3@METHM, YTO HCHOABRCEIHHE DEKYPCHE AHANETUS
KPACHBEIM IPHEMOM MpOrpPaMMHPOBAHUA. 13 TO JKe BpeMs OpH pelle-
HEH GOABIIMHCTBA MPAKTHYECKHX 3aAa¥ 5TOT HpueM Hesthderruses,
TaK KAK YPeAHUHEB&CT BpeMs HCHOAHEHHWS [OPOTPAMME] H 2aYacTyVEY
TpefyeT 3HATHTEABHOrO 0GbeMa IaMATH AAT XPAHEHHA KOMHM IOA-
MPOTPAMMEL HA PEKYPCHRHOM cOycke, CAGAOBATEABLHOD, Ha MPAKTHKS
pPasyMIIO 3aMCUATL PCKYRCHBIILIC SATOPHIMLI 11 UTCPATHBIILIC,
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YNPAKHEHWA

1. INpurecTH cOGCTBEHHEIE IDAMCHL] COAEPXKATEARHEIX 238A31, TAE AAS Pelle-
HHS MONCT GLITE MCNOAB30BAHE PCKYPCHBHLIH BCIIOMOTATCALIILIA AATODHTM,

2, OupeaeaHTb, MUYEMY CASAVIOITHME AAICPHTM II0CHMBCABHOIO QIOPMHAPU-
BalHs CTPOKH 3dBEPIUNTCH aBapMHIIO:

Punction Strcka @ String;
Var ¢ : Char;

Begin
Write ('Brenume ouepenAacy cMMran: '}; Readln (C);
Stroka := Strokz + C

End;

Ha xakoM 3Tanc DLIDCAIISIOTCA ASHCTBHSA B 2TOM AATOPHTME?
3. OmucaTh PEKYPCHBHYID (hYITKITHID POWLX, 1) OT BeINACTRRNHOTO X {x 7 1)
H [eAOTO N, BEINHCASNIONIYIO BCAMYHITY X" [0 CACAYIOUICH popMyAC,

1 npun = 10;
1
x%=¢—— nupHn<
x-x"'upuas0,

4, AaHB HaTypaAsbHbIe yicAaa » ¥ m. Hamrn HOA(R, m), vcnoabsyd upo-
TPAMMY, BRAIGUAKILYIO B 008 PAKYPCHBHYH) LIPOIMCAYDY ntrHcaennd HOA,
OCHOBAHHYH: Ha cooTioweund HOA(R, m) = HOA(m, 1}, rac r - ocratok ot
AGAGIIHA R HA M.

- MHOXECTBA

OJ\HH\I' "3 q)}’HAdhleH'l'('h\belK deAEAOH MdI'eMATNEN HBAASTCH 'I'e-
opHd MHOXCCTB, eKoTopele MOMGHTH MaTeMaTHUeCckoI'o Aallapara
FroH renpur peasr3coRaHE B Ilackane uepel MHOMKECHBEHHBIT mun
FAHHELY (MHOMECTBA),

MuoxxecmpoM Ha3bIBAETCA COBOKYIIHOCThE OAHOTHNHEIX JAEMEHTOB,
pPacCMaTPHBAEMBIX KAK epHHoe HeAoe. B [MTackare MOryT ORITE TOAEKO
KOHeYHEIE MHOMeCTBa. B Typbo [lackaac MHOKECTBO MOKCT COACP-
FaTk oT 0 Ap 255 BABMEHTOR.

B oTAETHE OT MACCHDA DACMCIITE] MIIOKCCTRA [IC IPOLIYMEPOBAHEL
W He yTopsADueHbl. KaRAhT (FTAGABHBEIA AAEMEHT MHOMECTHA HE
UACHTHHHIUPYETCH U ¢ HHM HCALYS BHIIOAHATE KAKMC-ANGO ASHCTBHA,
AeRCrEHH MOrYT BBUTOAHATHCH 'I0ABKO HA) MHOXKECTHOM B IIEAOM.

Tum 5AeMCHTOB MHOMECTEA HA3HBAeTCH Ga30BHIM THIIOM. ba3oBLIM
MOXKeT OBITh AHOGOH CKAAAPHBIH THN 34 HCKAIOYeHHeM THNa Real.
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KOHCTPYKTOP MHOKECTBA. KOHKPCTHEIS 3HAUCHMSI MHOMKECTBA 3a-
AHMOTCH € HOMOUIEK) KOHCTPYKTOPA MHOMECTRa, [IPeACrasArIero co-
GO CMHUCOK 3AEMEIITOB, 3aKAI'IEHHEIA B KBAAPATHRIE CKOOKH, CaMi
JA€MEHTH MOTYT OHITE AMOO KOHCTaHTaM¥, AHGO BEIPAKeHHEMH Galo-
BOrO THOA.

[MpHBEAEM HECKOABKO MPHEMCPOB 3aAaHWT MIICKCCTB ¢ IOMOINLIO
KOHCTPYKTORA!

3,04, 7, 9, 12] — MHEOMECTRO U3 NATH DeARIX YHCEeA;
{1..100] — MHOMKecTs LeARX HdceA or 1 an 100;
['a','k','c'] -— MHOMECTBO, COALDAAILSe TPH AUTEpH!
a b, o
tat,, 'z, 70, T Y] — MHOEBCTBO, COASDRANIRE BCe CTPOIHLIE

AQTHHCKHE DYKBEL, 4 TAXoKe 3HAKH ?7 ¢ !,
CHMBOAOM «[]» ODO3HAYAIOT NYCTOE MHIPKECTRO, T.2. MHOJKECTBO,
e COAEPHAIIEC NHKAKHX JACMCIITOB,

He uMesr 3HAYSHHH TTOPAAOK 3AIIMCH 3AEMEHTOB MH(MKECTRa BHY-
TPH KOHCTPYXTOpa. HanpuMep, [1, 2, 3] u# [3, 2. 1] — 370 SKBRHBAASHT-
Hhi& MHOXKECTBA.

KaxALIH 2A8MEHT B MHOSCTES VIHTHIBASTCS TOALKO OARH paz,
No3ToMy MHOXecTEa [1, 2, 3, 4, 2, 3, 4. 3] u [1..3] 3KBHBAACHTHEL

flepemeniivie MHONKECIMBEHHOTO Mnd OTTHCHEAIOTCA CACAVIOTITHM
ofpasoM:

Var <udentabukaTop> @ Set Of <HasoBuil TU>.
Haupumep:

Var A, D : Bet Of Byte;
B : 8t Qf 'a'..'z"';
C : Set QOf Buolean;

Heansa RROAM'I'L 3HAUCHWH B MHO)KeC'I'H(—?HH)’K) llepE\ﬂ-‘.HH}"H) (Mie-
pPaTOPOM BBOAAZ H BLIBOAHTL OIEPATOPOM BHBOAA. MIIOKCCTDBCIIIAN
[EePeMEHHAH M{LH BT HoAYUH R K(JHKI)H'I'H()E 3HAYEHHE TDOARKKO B pe:%y}u:-
TaTC BLITIOAHEHNA OMCPaTopa IPHCBANBAEAR CASAVIOLIETO POPMAaTa:

CMHO¥RSCTOHEHHAH JepeMe:rllianar> (= <MHOMCCTReHHOZ Bzpd-—
WOHME>

I lanpuMep:

A := [50,100,.50,200];
B = [!Jnlrinlrﬁkl];
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C := [True,False];
0= A;

Kpoye Tore, BLID@KCIIMA MOTYT BKAIOYATE B ceDd OIepalllH Haa,
MHOAeCTBAMH.

Onepanue Hap MHoXKecTBaMu. B [TacKaac peaAn3Ionasbsl OCHOB-
HBlE OIIepaAlH MaTeMaTHYeC KoM TEOPHH MHOMKECTH: UG%EAHHEHHE.
nepeceueHde, PAIHOCTE. Bo BCex 3THX oNlepanuAX OICPAALL H pe-
G)E&I:TEITE:I eCTh MHOMECTBeHHEIE BeAWYMHHR GAMHAKOROM() H430B0TO
THIIA.

OfLequitcRuUeM giyy MHOKeCTB A M B Ha3hIBAETCH MHOXKECIBO, CO-
CTOANIEE U3 AEMEHTOR, HXOAFIIHX XOTA OH B OAHO M3 MHOFECTE A
HAH B. 3nar onepanuu obneaniiensd B [Tackare — 3To «+»,

Peayarrar oOBeAMHEHUS ARYE MHOMEeCTR CXeMaTHYSCKH NOFa3aH
Ha pHc. 2.27, a. I lanpaMep:

(1.2,5,41 + [3,4,5,8] = ([1,2,3,4,5,6].

Hepeceuenuem gsyx muoxecms A W B HARRIRARTCH MHOMXKECTBO, €O-
CTOALISE H3 3ACMEHTOB, OAHOBPCMCHIIO BXCAAINY H B MHOMECTBO A,
H B MHOERecTBO B (puc. 2.27, 6). Hanupuvep:

[1,2,3,4] = [3,4,5,6] — [3,1],

Pa3HocmElo gBYX MHoXecms A 1 B Ha3nIBacTCd MIIOMKCCTBO, COCTO-
Alflee M3 3AEMeHTOB MHOBKeEUTBd A‘ HE BXOAMIIIMX B MHOXKECTBD B
(puc. 2.27, B). llanipuMep:

:112:3l4]_[314r5#6] - [lrz:
:314r516]'_{l|'2r3r4: d I.b:;j_

OQuerRWAHO, TTO OTEDANHE OOLEAHHeHHT H Nepeceuelns OopecTa-
HOBOMHEIC, & PASHOCTE MIIQKECTE — ONEPAITHA HEMEPeCTaHOEOUHAN.

43

Puc. 2.27. Onepayuni Haf MHOXECTBEMML
a - abuefvHenwe, § NEPECEY4eHNE; B — pB3HOCTL
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TaGnuua 2.9. Onepayr OTHOLLEHWA HAL MHOXKeCTBaMN

PesyAbTaT
CTHOIWEHWE
True Falze
A=R MircegecTra A H 5 CORNIAAAIQT B npoTHBHNM CAydae
A B MHuomecTBa A 1 B He COBOapALDT Tu e
A< B Bee saeMeHTH A npuHapaekar B »
A8 Boe saements B upnHagaemxar A »

MHMKECTBE MOKHO CPaBHHBATH MeXAY coBol, T.e. AAR Hux oupe-
ACACIILL OREPJUUL cMHOWEeNtA. PE3YALTATOM OTHOUISHHUS, KAK H3BeCT-
HO, SIRASIETUA AOTHYEcKad BeaudwHa True HAW False, Aad MHOXeCTB
IPHAMCIIHMLI BCe olepallHil OTHOLISHUA, 33 HCKAIGTOHNIEM «>» H «<{»,

Onepanuu OTHOWSHHA HAp MHOXeCTBAMM ONHMCAHEL B TabGAa. 2.9,
llpH 5TOM OPEATIOAATASTCH, UTO MHOKECTEA A U B copepXaT 3neMeH-
TH OAHOTO THIIA.

[IpHBEASM HECKOABKO IPHMEpOB BHINOAHEHUS OTCPAIlHE OTHOINe-
Has. ITycrs nepeMeHHad M OIMCaHAa B MPCrpaMMe CACAYICHIHM oGpa-
30M:

Var M : Sat Of Byte;
B pasaeae onepaTopop off IPHCBAMBACTCSE IHATYCHUE
M = [3,4,7,9];

Toraa onepaliy OTHOINIEHHA AAAYT CAEAVIOIIHE DE3YAETAThL

M= 1[4, 7, 3, 3, 9,1 - Trae;
M [7, 4, 3, 5, 1 - Falilse;
'3, 4] <= M- Trus;

[] == M — True;

M>» [1..10] - Fzlse;

M <= [3..53) - Trusg,

Onepanuvsa BXOXKYeHuA YCTAHABAHBAET CBASE MEMAY MHOKECTBOM U
CKAAIPHOY BeAMYHMHOM, THII KOTOPOM CORTMaadeT ¢ Da30BEIM THIOM
MHORECTBQ, T. €. CCAH X ~— CKAAIPHAs BRAHYHIIA AQITHOIO THHE, a M —
MHOFECTEO, T OMEPATINA RXOHRACHH 381 HCRRARTCS R BUAE

x In M.
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PeayALTaTOM 3aeCh OVAST AOTHIeCKad Beanurna True, ecau 3Havc-
HHE X BXOAMT B MuHOXKecTBOo M, u False — B mpoTHBHOM cayuae. Aas
ONMHCAHHOTO PAHeEe MHOKECTBE

4 In M — True,
5 In M — False.

PaceMoTrpum HECKOARKO 38ART, AAS PelISHHSA KOTOPHX VAQDHO HC-
MOAL3OBATE MHOMKCCTBA.

IIppmep 2.27. AaHa CHMEOALHAS CTROKA. TRelyeTcd OTREABAWTR R Helf
KOAHYECTBO 3HAKOD Hpermunanis [. — , +: 1 ?).
[MporpaMma AAS DEIIEHHA ARHHO 3aAATH!

Program P_;
Var 5: String; I, K: Byte;
Begin
Readln{5); K := (0;
For T := 1 To Zergthi(s) Do
If Sl:J In [!.!, !_|’ T’I' ';', 'I:l! l!l' |?|]
Then ¥ := K + 1;
WritelLn ('94Mcno SHaXOB OpeIMHaHMa paBhHo ', K)
End.

B sToM npEMCpC HCHOALIOBAHA MHOKECTBeHHAA KOHCTAHTa C CHM-
BOARHBIM THIIUM 3aeMeHTOB. OAHAKO 333a9¥ MOKHC DEniHThL W Be3
MHOMECTRA, 3aMTHCAR B onlepaTope If AAHHHOE ACTHUSCKOE BHIpaXXKeHUe
(S[I] = '.'} ©Or (S[I] = "—'} HTA Hcnoas3oceanHe MHOXE-
UTrea COKPATNART 38TTHCH.

Ilpmnvep 2.28. A2tk ABe CHMBOABHEIE CTPOKH, COAEDMALLHE TOABKD CTRDY-
HEIE AATUHCKHE OYKBK. ThefiyeTea MOCTPOUTE CTPOKY 53, B KOTOPYIO BOHAYT
TOALKO OOIIHEC cHMBOALL S1 # 52 B AAhaBUTHOM HOPHAKE H BE3 LOHETUPEHMA,

TIporpaMma AAS pELICHHA AGHHOW A8AATH!

Program P2;
Type Mset = Sat Of 'a'..'z’';
Var 21, 52, 33 : String:

MS1, MSZ, M53 @ Mset;

C : Char;
Procedure SM(S : String:; Var MS : Mset);
{Tpatteaypa dopuupyeT MHoxecTBC M3, comepmamoc BCC CHMEBO-
N cTpoxd S}
Var T: Ryte;
Begin IS := |};

For T := 1 To Tength(S) Da
MS = M3 + [S|T)]]

End;
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Begin {Beon wOXORHEX cTpok}
ReadLn{51); Readln{52);
{GopwripoBarue mHoxeoTr M31 m MS? va cpmronor oTpox 31w
52}
SM{31, M31); SM(32, M82);
{lepecedeHme MHOXEULE — BRIACHSHM:S ODUMY BASMEdTOR B MHO-
®ecTRo M3}
MS3 := MS1 = MSZ;
{PopurpoRANKEe pesSYIBETHUPYBRLER cTpoxl 573}
3 = v
For © :— '"a' To 'z' Do
If C In ¥S3 Then S3 := 83 + ;
Writeln{’'PesynsraT: ', 53}
End.

[punmep 2.29, TpeGyeTon COCTARUTD HPOTPAMMY, 110 KOTOPOH W3 LIOCASAD-
BATEARHOCTH HATYPAARHKE YUCeA aT 2 a0 N (1 < N £ 255) GYAYT BHIOpaHH Bee
ILPUCTEE THOAL.

CymecTByeT AATOPWTM, HIRSCTHEH NoA HadBaHHew «Patreto Dparoctedan,
CYTE KOTOPOPrD COCTOHT B CAGAYIOUICM!

1] ¥3 THCANBOT MACASAOBATEARHOCTH BRIOHPAKIT MHEHMAABHQES 3HATPHHE —
MPOCTOC YHCAD;

2} M3 TMOCAGAQRATEARHOLTY VAQAMKIT Bre SHCAA, KQATHEE BRIDPAHHOMY
3HAYCHHIO,;

3) ecal mOCAE YAGASHHA BCEX KDATHRX YHCEA IOCARAGBATEABHOUTE HE CTaAA
OIYCTOH, BOABPAMAISTCE K BEITOAICHHIO [ICPAOTO TYHKTA.

|IpuBeaem nprMep paloThL TAROTO AATOPHTMA AAs N = 13 (apeck mopzepk-
NyTLl BLIGPAHIIIC TPOCTLIC YHCAA):

23456¥8910111213 1415

3579111315

571113

F1113

1113

13

B uporpamme pelueHda ALHEUH 334441 YAUDHG NULIVABSUBHTD MHUMEUTBEY -
HELH THIT AAHHEIX:

Program Eratosten;

Conat N = 201;

{Bosuoxuo mobor snavcme 1 < b < 25681]
Var A, [ : Set Of 2,.M;

K, P : Integer;

Bagin
{POpPMUDOEAEME MOXOOHODD MHOKECOTEA A; B — MCEOMOD MUIORE-—
CTBDQ NPOCTHZ 4YMCEN, CHaYala nycroe}

A = [2..W];

B = [

P - Z;
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Rapeat

TIloK e MMAMMANLHOIY WkColE B MUOESCcTE:e Al
Whila Ret (# In &) Do F := F + 1;

[BETOuWweHMe HaRjeHECID ukond B Muowecraa Bl
B =0 + [P;
K = Pk;

(FoermoueHre M2 A UMcer, kpaTEeX P}
While K < ¥ Do

Begin
At A-=TK];
K =%k - P;
End
Until A = [];

{BereO pesYNeTATS, T.€, RCEX HMOS8T M2 MECKeCTEE R R No-
PHAKE BO3IPACLUUHKSA -

For P := 2 To N Do If P In B Then WritzaLn{F)
End.

3To KpacHBad [IporpaMma. Ha, K coxaireHHIo, ee HeAkld HCIOALIOBATE IPH
N > 255 2-3a OTMENRIIIOro BLITe orpaiiucHus B Typio Mackase 11a MaKcH-
MEAEHbBIH PasMep MHUKeCTBd,

Kak y#e reBOPHAOCE, HeAR3SA BEOAMTH 3HAUEHHA HeNOCDEACTREHHO
B MUIOXKeCTBO. OANAKo TaKasd noTpeblocT:E ¥ IporpaMmHBCcTa MOXKET
ROIHMKHYTE. B #rom caydne MOKHO HOMUAB3OBaThE Nponeaypy INSET.

AAST IpHUMeps PACCMOTPHM MHOMKECTBO ¢ CHMBOABHLIM OazOBEIM
THIIOM, IPEAIIOAATAA, UTO B OCHOBHOH IporpaMme raoGarbio o6baB-
aeH TMI SetChar:

Type SotChar : Set Of Char;

Procedure _NSEL(Var M : SeLChar):

Var T, N : Byte; O : Char;

Begin
Write ('VicrMTe pasmep mdoxscwrsas ') r ReadLn (M) s
M= [z
Fer I := 1 Toe W Do

Begin
Write(I:1," -1 anmemadt: "); Readln(C):
M oi=M + [C]
End;
Writeln{'Bson zsdsepuweHd! '}
End;

B ccHOBHOHR NpoOrpaMMe AAS BBOAS 3HAUOHHHA B MHOMKECTBO, HAIIPH-
Mmep ¢ umeHeM SIM, aocrarouHo zamucars cmepatop INSET(SIM).
H pesyanTaTe TPOMINAALST AMAAOTOBRIR RROA, SHAYSHHE.
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YNPAXKHEHLA$

1. B mporpaMsMe TRUCYTCTBYIOT CACAYIOIILE OITHCAHHA!
Var P: Set Of 0..8; I, 1 : Inzeger;

Cupesendtb, KaKUE JHAYSHHE HOAYYUT [TepeMeHHAad P OPH BolLIOAHEHHH
CAGAYIOTIIHX OMEPATCOPOR IDHCBAWRAHKA, eCAH i — 3 H j = 5t

alP = (1 + 3, J Liv 2, J..89z{.) -3
ayp - [2 = T,.J],
B) P = {1, J, 2 « I, 2 s 17

2, BEIMHCAHTE IHATCHHA CACAYIOOIHX OTHOIDLHHUH:
a) [21=»(2,2,2"

ﬁ)’lal lb‘] — [lbl,laf};
B) [£,5,6] = [4,5,6];
]'lcl |bl' — [lci'.rbll;

-al][zf—'r—’t-] <= [1..87;
e] [3,6..8] «= [2..7,9];
) Trone (2.9 1n[l,3, 1

3y odd (4)In (1.

3. BEMUCAHTE 3HAYSHHA CASAVIOIIHE BHIPAREHHA:

a) 11, 2.5 + [Z2,4]; G) [1,3,% = LZ,4];
B} [1,3,51~12,4]; 7] [1..6] + [3..87;
Al .6, * [2..8; e [L..6) - |3..8 ;
&) [+ [41: 3] ] « [4];

H) [T - [41.

4. COCraBi Ik MPOTPUAMMY HOACYCTE KOAMYECTHE PA3AMYBEIR SHAYALTH Badip
E ACCOTHNHOH 2aIMCH HATYPAABIIOTO YACAA,

5. CoCrdBHTb IPOrRAMMY, HICYATdRNIY K B BUIPACTAOWEM TOPLAKe BCe
UCALIE HCAA H3 MUTepRaAa 1.. 255, IpeACTaBAeHHEIE B BEAL R + %, TAR It
m > 1),

6. AdHa CTpoKa M3 CTPOTHBEIX PyccKHX 6yKB. Mexay coceAHHMH cAOBAMH —
Bl T, 3 WOCABAHHM CAOBOM — [OMKd, COCIIBHTE OPOTPAMMY, Le4daTd oIy
R AAQARHTHOM MOPAAKE.

«] BCE IAACHLIE GYKERI, KOTODbIE BXOANL B KA3KAQE CAOBO;

0) Bce coraacHele GYKRH, KOTODEIS HE RXOAAT HIT B OAHO CANEBQ;

B] BCE COUAQCHDLE BYKBEL KOTUPBIE BXOAAT TOABKQ B OAHO CAUBD,

r] BCE TAGCHRIE BYERAT, KOTONEIE BROANT GOALE YeM R OAHO CAOROD.

2.19. Eur\%

C TepMHIOM «palirr BAM YRC NPIXCAMAOLL BCTPCIATBCA, [ IPesRAC
RCETO 3T HOHITHE ODhIYHO CRAZRIRAKIT C HupMa e Ha yorpoi-
CTDAX BHEUIHE MaMATH.
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B lNacraie noHATHE hallra UMeeT ABa SHaAYEHMA!

® MOMMPHOBAHHAA MHDOPMAITHS Ha BHCLUHEM YCTPONCTRE (RHeL-
Humi dhaiin);

" nepeMeHHad (hamAsoBROTO THIA B [TacKaar-IporpavMme (BHYTpeF-
HEE dafta},

B nporpaMmMe MEJK}.\,)’ 3THMH OOBEKTAMK }"C'l'aHaBM’IEﬂETCEI CEHX3b.
BeasacTBHE 3TOTO BCe, UTO LPOUCKOANT B TIpollecce REINOAHSHUEA [TPO-
I'DAMMEI ¢ BHYTReHHHM daliaoM, AyDAnpyeTcE Bo BHellHeM tafire, C
3AeMOHTaMH GaiAd MOKHO BHITOAHATE TOABKO ABC OIepPalHH: CUHTLI-
paTh 113 balirg, 3amncsIEATE B Gania.

Quaiirppnil mun nepemMeHRol — CTPYKTYPHPOBAHHEIH THI, IIpeA-
CTABATIOIIUH COO0H COBOKYIHOCTE CAHOTHIIHEIX DASMEHTOB, WHCAO
KOTOPRIX 3dDaHee [AO HCIIOAHPRHHA HpDI‘pEIMMBI] He DIIpEACASHO.

CTpysTypa onucaana QaiiroBoil nepeMelHoH nMeeT BHUA

Var <ama nepemeHHoi> : File Of <Tua zaemchH-a>;

3A8CE <TUII ABMEHTa> MOKeT OEITh AWDBIM, Kpome gallaoBOTO.
Hanpumep:

Var Fi : File Of Integex;
Ir : File QOf Real;
Feo @ File Of Cha-;

QalffA MOKHO IPCACTABHTE KAK ITOCAGAOBATCALIIVIO LCIIOUKY DAC-
MeHTOE (3A.), IROHYMePOBAHHEBL: O (0, 3aKaHIRBAKILYHIUSA CHRNHaAR-
HEIM KOAOM, HA3LRIBAEMEIM MApREpoM KoHUa (M. K.):

Ia. 0 a1 oA N M. K

YUCAO 3ASMEHTOB, XPAHALIMXCA B AAHERIA MOMeHT B dhailie, HasLi-
BaeTcd ero mexyueli gaunol. Cyleci syeT COelaibHad H9eHKa Llams-
TH, KOTOpAA XPAHHT AaAPEC 3AeMEHTA (pakra, TPEAHAZHAYEHHOTO AAS
Terylel cOpaCoTRR (3alMCH MAH CYHIEIBAHMUA), DTOT aApec HashIBd-
€TCH VKA ITMeASM, HAU OKHaOM, hafiaa.

Aast Toro 9TOOL! HavaTh 3aIMChL B Gafla, Cro CACAVET OIMKPLUNDL gAS
aunucy. 3o ofiecueyrRaer npoueaypa Rewrile(FV); (rapg FV - s
$afiaosor nepemeniion). [IpH 2ToM YKAa3aTCAL VCTAHADAMBACTCA Ha
HadnAa0 (pafiaa. Boan » haliae Ao aroro OblAd MHIPOPMAIWE, OHA HCYR-
3aCT.

CxeMaTHIeCKkn ReNOAHEHHE nporenyphl Rewrile MOMKHO nDepAcTa-
BHUTL B CAGAYIOIIEM BHAE:
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Ao: a0 DAl M. k.

Rewrite(FV);

TTocae: M. K. J
/r\

CTpeAKOH CHHIY OTMEUASTCH DORMI[IT YKAIATRAH.

Januck B (pofia OCYIICCTBARCTCA NpOLCAYPOR Write(FV, V), (rac
V — DepeMeHHAs TaIo Ke THid, 410 1 daia F V). 3anmes apouexoanr
B TOM MCCTe, Ha KOTOPOC VCTANOBACHO OKHO (VKalaTeak dafna). Cua-
HHAd BAMHCEIRAEICH AHAYEHME, 3aTeM yKazaTeah CMEIIaeTCs B CABAY-
IOIYIO TIOJWUHEY. ECAH HOBBEIA JASMEHT BHOCHTCA B XOoHen dhafiag,
CARMIAETC MAPKB KOHIIA.

CxeMa BLINOAHEHUA AAHHOH NPOeAYDEl CARAYIOLIAA:

Ao Ba. 0 5. 1 N | Mk |
T
Write|FV, V);
Tlocae: \ Ja. 0 \ a1l DA N vV ll M. k. J
T.

Opumep 2.30. Tpebyercea B dafiroryl mepeveHnyr Fx riectn 20 pewis-
CTHEHHbBIX YHCEA, OCABACGHATEABHO REOAHMbBIY € KAUBKHJATYPLEL
IMporpamsMa PemeHus CABAVHMIAS:

Var Fx : File Of Heul;
¥ : Real; I: Byfte;

Begin
Rewrite (Fx};
For 1 := 1 To 20 Do
Bagin
Write('? '); ReaduntXi:
Write{Fx, X)
End
End.

AAS CUHTEIRARHS 3A8MCHTOR alAd C 210 HAYAAA CABAYET OTMKDAIM A
datin gas cHumLBANUA, 4TO BEIOAHACTCT Ipoucaypod Resct(FV). B
[PEIYARTATE YVRAZATEAR YCTAHABAMBAETCH Ha HaudAo Qaina. TIpn srom
BCa HEdOpMALMA B hafire COXPAHASTCS,
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CxeMa BLINOAHEHHSA AAHHON NPOLEAYDL CASAVIOIAS:

Ao: 2. 0 2.1 | aaN | Mu |
T
Resel (FVY);
[Tocae: 3.0 3a. 1 oA N EK —|
T

Cuympigaue U3 aling OCYIeCTBARSTCH IIpoleaypolr Read(FV, V);
(rae V — mepeMCHHAT TOrO MC THIa, ¥To M aia FV). [Ipn 5ToM 3Ha-
YeHHe TEeEYIerQ 2AEMeHTA (hdHAa 3aNMCHIBACTCA B IIEDEMEHHYIO V, &
YKAIATEADL CMEIMACTCA K CACAVIOILEMY DACMSHTY.

CxeMa BEINOAHEHHA AJHHOH NPOUEAYPE! CARAYIOLIAL:

v
Nos ‘ 200 Bt | LIBAK|[DAK+1 \ W1 OA N | M. KH —I

JT-
Read({FV, V);

v
Mocae: | 2a. 0| DA 1 rldnﬂ A K+1.. [ A N|IM. K || 2a K [

~

AoCTvI K DAeMeHTaM (paiiad MOmeT OBITL ROCABGOBAMEALHLIM MAK
THMAIM. B {J'I'ﬂH,h,ﬂpTHO'.'\-I I"[aCKaAe AOH}’CK&E‘]’CH TOABKD MHASADRA-
TEABHLIH ADCTYI E 3A€MeHTaM.

[Tpunuun NOCACGOBAMEABHOTY GOCIMYNA: AA TOTO IT00b! IPOYITTATh
n-10 3amuch (pafirg, CHATAAR CASAVET TPOTHTATE BCe NIPeALAYITHE 3a-
nmcu ¢ 1-i oo (i — 1)-10.

Tpumep 2.31. '[peayercd B nepeMenaall X noaytuTs 10-5 dneMeHdT Bene-
cToenHurs thadaa Fx.
MporpaMMa PENTRHUA CAGAVIOTIAS:

Program A;
Var Fx : Fila OFf Real;
¥ : Real;
Begin
Resel (Fx) ¢
Fer I := 1 To 12 Do Read({Fx, X)
End.

Dyurnusa Eof(FV) mpoeepsieT Maprep KoHua daiira (end of file).
ST0 ALTHYEerKAd ClJYHK]_EH.‘—l, ROoTopad ONoAy4deT JHa-eHHe True, eca
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YEA3ATeAR YCIAHOKBARH Ha MapKep KOHI4, H 3HaYeHHe False — B npo-
THDHOM CAYYAC.

Tipumep 2.32. TpebyeTcs HPOCYMMUPUBATE Bee duead m3 thafisa Fx, oun-
cammoro B npumepe 2,31,
TTporpaMMd peliEHNH CABAYVIONAL:

Boset (Fx) !
Sx = 0;
While Not Ecof {Fx) Do
Bagin
FRead{Fx, ¥);
Hx 1= 8x + X
End;

TarcKe polIrTL AGHHYIO 3aA8T1Y MOGKHD € TTOVOIERKY TIHKAa Repeat:

Repaat
Eead {Fx, ¥);
SKx o= 5x + X

Until Eof (Fx);

Bo PTOPOM BapHaHTE BOIMOIKIIA DIMHEKA CYMTLIBAIIN, ecAH dafia Fx ny-
crorr, FlepRHIT RADHAAHT OT TAaROH ONIHOKH 3aCTpAaxcBaH, NOSTUMY UH LIPeAllU-
uUTHTEABHEE.

Baemane ¢gaiiabl. B TypSo IMackasc BCe BIICHMIIIMG FCTPOMCTBA [AH-
CIIASH, KAABHATYPA, OPHHTED, AHCKH H AP.] TRAKTYHITCH KAK AOQIMYG-
CKHe YCTpoHCTBa ¢ alAoBOH CTPYKTYROHR Opralms3anum AamHLux. Bee
HEeMATHWTHEIE BHEIIHHUE YCTPOHCTRE — opHohdiaoshe. MHave rosn-
P, ¢ Ka&MABIM H3 HHX CBA3AII OAHIL (hbaliA CO CTAIIAAPTIILIM HMEHEM,
[IpeAHARHAYSHHBIH AAR OOMEeHA ¢ BHYTREHHER namyrei JBM Tercero-
BOH (CHMBOABHQI) MIKbOpPMAITHOH.

CTaHAAYH blE UMENE AGUHYECKHX YCTPOMCTE OIIpeseAsaiores ollepa-
HUOITEIOA CHCTEMOH, B cpeae KOTOpoi pafioTaer [lacKase. B cucTeme
MS DOS onpeaABABHLL CAEAVIOLIHE HMEHA!

CON [KOHCOAB) — AOTHUECKOE YCTPOMCTED, CBA3AHHOE HPH BBOAR
€ FAABHATYPOH, TIPH BLIBOAC — € SKPAHOM;

PRI (iipmuvep) — aoruueckoe uMd datira, CBASaHHOID € YCTpPOH-
CTBOM II€9aTH; :

AUX — Acormyeckoe HMHA KOMMYHHKAIMOHHOIO KaHAAY, KOTOPLLH
HCTIGAL3YeTCd ArsT CBs3H TIK ¢ APYTHMH MAIIHHAMH;

INPUT — cTaBAQpPTHOE VCTPOHCTBO BBOAQ, CBAJAIIICC ¢ KAaBHaTy-
PO, OPITIeM BROAHMEIS € KAABHATYDH CHMBOART OTDEMAOTIN Hd 3K Pd-
He AHMCIIAEd:

OUTPUT — cravpAapTHOR YOTPOACTED BRIBOAR Hi BKpPdH,
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Maruutae auck (MA) — MHOrOodatthopoe yerpoHcTBo. Ha HeM
MOryT XPAHHTRECA KAK CTAHAAPTHBIE® (CHCTeMHEIR) aHARI, Tak u ¢ati-
ABl, COBAABEEMEIE NIOALIORATEAEM, Ha MarHUTHOM AMCKE MOTVT CO3AQ-
Barbca (parinbl AOOBIX THMNOB. QaBARL Ha WA MOTYT HCHOOALZCBATLCA
KaK B PeXXHMe CUHTEIEAHHS, TAK M B PesKHEMe 3a[THCH.

Croucok dafiros Ha AHCKE XPAHUTCA B AUPEKTOPHH (KaTaaore) AUC-
Ka. Kartaaor BEIZEIEASTCH HA 3KpaH CHCTeMHON KoMaHpaok DIR, B moa-
HOH (pOpMC KATAACI COASPKHT HACHTH(GUKATOREL PaliAoB, 0OBeM 3a-
HHMaeMOH MAaMATH, AATY H BpeMms cospaHus cpafira. Haentudurarop
hartaa COCTOMT M3 UMeHH H THNA (DaHAS;

<MMA Dalnar.<rrn dafnaz

[Ima daiiaa COAEDHHT OT OAHON AO BOCHEMHM AGTHHCKHUX OVKE H
{ran) uudp: TED Qalirg — HeOSAIATEABHEIH 3AEMEHT [OT HYAA AD TREX
CHMBOAOB), YKAKIBAKIIHA Ha xapakrep HEQOPMAINH, XPAHHMON B
chasire. Hanpuuep:

PROGRAM.PAS — B ¢haiire TekeT nporpavysl Ha [lackaae;

NUMBER. DAT — dafta 9MCcAOBLIX AAHHBIX;

NAMES. TXT — TekcToBnld calia.

AAR CPTAHHM3ANMH CBA3H MeXAy DaHAOBOH NepeM2HOol W BHem-
HHM hatiroM B TypGo INackane HCNOARIYRTCA CAGAYRIILAN npouegypa
HOZHAYEHUA:

Assign{<uMa daiAnceoll nepesMeHHOE>,
<MOEHTHOAKATOP BlHemHerc daiua>) .

3AeCh <MACHTHODHKA I'Op BHellHelre (Pafia> — CTPOKOBEAH BRAMYH-
Ha (KOHCTAHTAa HAI llepeMeHHdad). Hanpmyep:

Assign(Fi, "Number.dat');

[TocAe BLIIOAHEHHA Npoleayp Assign u Rewrile cOsAReTCA HOBRIR
BHEITHHH (haiis, HMS KOTOPOTO 3aHOCHTCA B AHDEETOPHIC.

Ecalt chalin oTKpHIBaeTCI AAd CUMTHIBAHMA (Assign W Reset), To R
YKAZAHHOM KATAAOrE VKe AOAKEH COASDKATLCA YKAIAHHLIN BICLIIIAA
dafiar B mpoTHBHOM cAaydae GyaeT oOHapyXeHa OIIUOKa,

Pafiora ¢ dhaliaom R TPOI'paMME 38BEPIIASTCT €70 3QKPHMUEM C IT0-
MOIILIO CABAYIOINCH IROIICAYDLI:

Close (<umu tafnosBci [IepeMeHHDA>) ;
Hanpuvep:

Close{Fi).
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HTaK, TOCACAQOBATEARHOCTE ACHCTBHE ITPH COSAAHHM W 3aMOAHEHIH
aitra;

ofIHcaTh (halroBYIO IePEMEHHVIO,

OIIMCATE [IEPEMEeHHYIO TOT( e THIA, YTO U aa;
OPOH3ABECTH HAJHAYCHHe {Assign);

OTRPBITE haiir AAST 3amich (Rewrite);

3armicaTth B (patin saEHBe (WTite);

3aKpeITE aka (Close).

IIpeMep 2.33. Tpefiyerca co3aarh daia, COASPXKAUIHA CPEAHECYTOUHRIE
TEMIICPATYPLI 33 IICKOTOPOC KOAMYMCCTEO ATlcil. Tlpu aToM 1c oBaiaTeallio
NMRRABARATEABHO YKA3EIEATE KOAHYECTHO THCEA BQ BBOANMOH HHMODMaNIN.
MO0 A0TOGOPHTLCS 0 KAKOM-TO FCACBHOM 3HAYCHHH, KOTOpoe SYACT npu-
AMAKOM ROHIIA BEDAQ, HATPHMPR YHLAc 9989,

TlporpaMmMa petciiis CACAYIOIIAT:

Program Taskl;
Var Ft : File Of Real; T : Real;
Begin

Assign(FL, 'Temp.dzt'}; Rewrite (Ft);
Writeln{'BeoLMTe DaHHEEe . IIpHsHAK KOHUa 2939%9'):
Zeadin (T) ;
While ' <> 9%%5 Do
Bagin
Write(Ft, T); Write('? '); ZeadLn(T)
End;
Writeln ('Brono nakdHux saxkonuse!');
Clese{Ft)

End.

B pesyaprare paboTel 3TOH NporpaMMbl Ha Aucke Oyaer co3aal daia ¢
uMeneM Temp. dat, B KOTOpPOM COXPAaHHTCA BREAPHHAR WHIDOPMATIHA.

AAS MOCAGAOBATEALHOIO CUHTLIBAHHSA AGHHLIX K3 dakiaa TpefyeTca
BRIIIOAHHTE TaFoRe AeﬁCTBHH:

OmicaTh QafAoBy ) HEPEMEeHHYH;
OIMHACATh IIepeMeHHYIO TOTD e THI4,
BHITIOAHUTE HadHaveHwe (Assign),
OTKPHITE (halia AAd cunTHBAHHA (Reset);
B OUKAC CYMTLIRATL U3 datiara (Read);
3aKpuiTe daia (Close),
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Npimep 2.34. TpeGycTosd ONPeACALTE CPEAHEIK) TEMOSPATYPY AAH JHAYEHMH,
XpaHgmuxcq B chafiae Temp. dat.
INporpaMmMa pelieHUI CABAYIOILA:

Program Tasz2;
Var [+ 1 Pilc 0f Real:
™, 5t : Real; W : Integer:;
Begin Assignib't, 'leomp.dat'):
zeset (Ft);
Bt o= 0y
While Hot Eof (Ft) Do
Begin
Read(Ft, T};
3t 1— 5t + T
End;
N = FileRl ze(Ft};
St = St/W;
WriteTn( 'CpenoHsrsa TeMaspaTypa 3a ',
KN:3, ' cyvrow peeEHa', SL:/:2,' rpanmycos'ls
Close (Ft}
End.

B 3T0I1 nporpaMMe HCIOARRORAHE CAGAYVIONIAA (PYHKLIHA OMPCAGAGHHS DPA3-
mMepa dbaiira;

FileSize(<uma $a#noBod NEepEMEHHOR>)

PesyAnTaT BRIIOAHEHUS 3TOH (DYHKIINM — II@A0S UHCAD, PARKOE TEKVIIe
AAHHe daraa.

[Mpumeyanne CorAdCHO CTEREA4PTHOMY A3y [Tackaan B ipafia, oT-
¥pPBEITHH aneparopom Rewrite, MONHO TOABKC 3aO0BCBIRATE HadopManBo, a
daiia, oTKpRITBLE ouepaTopos Resel, MOKHO HCIDABIDBATD TUARRD AAH CUHTHI-
paruf. B Typdo [Tackare ponycraerca samuck [Write) B iefA, OTRPLITHIT AAA
cudTLIBAaE#A (Resel}, 4ro cospger onpeaeabHHbBE YADDCTBA AH MUANNHKELHH
¢atiroe.

TexcroBble dafiabl. 3To nanboace YacTo ynoTpedAscmad pasiio-
BUAHOCTE (paliroB. Kak yxe 07Me4asnch DaHes, HEMArHWIHLie RHei-
HHE YCTpoHcTBa {AOTHUecKHce) PaldOTAIOT TOALKO € TeKCTOBLIMH haii-
aamu., Daiabl, coseprRalie reKCTh uporpams Ha [lackaae W ApyTHX
S3EIKAY MPOrPAMMHPOBANMA, SBASIOTCA TEKCTOBRIMH. PasAd'IHAg AQ-
KyMCITTAIIHA H MHMOPMAIlHA, ICPeAdBaeMEIe 0 KaHAAAM BACKTPOH-
HOW CRFIH, — BOE ITO TEKCTOBLIE (PARALL

B nmporpamme dhaifAonada nepCMeHHasA TEKCTOROTC THIIA OIMHACLKIBAET-
CH CABAYHIUHM ODBPAAGM:

Var <uneHtidHraTep> ; texnt;
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Tekcrornllt fafa mpeacraBadeT co0oH CHMBOABHVIO HOCACAOB&-
TEABHOCTh, PASASACHHY IO HA CTPOKH, KAKAAR CTPOKA CHMBOAOR (5] 3a-
KAHYHBAETCH CICIHAALIEIM KOAOM — MapkcpoM KOHIA CTPOKH
{M.k.c.). Bech dhalia aakanuuBaeTes MapKepaM kouua daiiaa (M. k. du.).
CXeMaTHTeCKH 3TO MOMKHC IPEACTABHTE CAGAVIOLTHM 0Opa3oM:

S S| | Su Meels |80 | 8 [Mxe . [Mxd

IIpn aToM ®amARA CHMROA TDEACTAEASH RO BHYTPEHHEM KOAE
(ASCII) » saHMMaetr 1 GafT. OALIAKO HC TOALKO ACACHHEM Ila CTPOKH
OTAHYARTCA TEKCTOBHHA QalA 0r CUMBOABHOIO! B MEKCMOBRIL iaiia
MOXNO0 JANUCQMb, d MAKKe CHUMAML U3 HeTo unopMmauuio soboro
mana. Ecau sta uEdOpMalig CMMBOARHAS, TO B NpoUecce CUHThIBA-
HHA HAM 3AIHCH TIPOHCXOAHT ee IpeofipaioBaHHe M3 CHMBOABHON
¢hopMel BO BHYTPEHHIOK, ¥ o0paTHo,

TeKCTORKIT (hala MOMKHO COIAATE HAH TIpeotpasoBaTe C IOMONILID
TERCTOBOIO PCAGKTOPA, CI'Q TAKARE MOMKHO MPOCMOTPCTL 11 JEpaHe
AHCITASH HAH DACTEYATATRE Hd MPWHTEPE.

B nporpasmax mna I'lackaae aas pa@oTr ¢ TCKCTOBLIMH charhadii
HApAAY < Mpangaypami Read v Write ynorpebasrret pongayphl
Readln u WriteLn.

TTpaneaypa, cuyuraBaiollan crpory M3 (badag ¢ mMeren FV n oo-
MCYAIoIAR FPOUHTAHHOE B FePEeMOHHEIC H3 CHHCKA BBOAA!

Readln (FV, <CIMCOK BROIAR) .

IMporieaAypa, Randcusaomad B dada FV sHauenusa H3 cnucka Bhi-
BOAA H BHICTABASIONIAS MapKep KOHOA CTPOKH:

Wrilelrn.(FV, <cOMCcOK BHBOOA>) .

Dyurnua Eoln(FV) mcnoabayeTcn and ofiHapyeHHS KOHLA CTPOKY
B TEKCTOROM haitre (end of line — xoHel cTPOKHM). JTO AOTHISCKAS
thyHKLAY, KOTODAd IPHHHMaeT 3HaueHHe TIUe, ecAH yKasaTeab dalina
ACCTHT MapKepd FOHIA CTPOKH, ¥ 3HaueHHe Palse — B TPOTHBHOM
CAy4ae,

Ynotpefiacaue onepatopoB Read m Readln Ges ykazamus myMeHH
drafiA0Bol IePCMOINION O3HAYMACT CYHTHIBAHME K3 CTAILAAPTHOTrO dad-
Aa [nput (BRBOA, € RAGRMATYDR). YnoTpefineHHe unepatopnr Write n
WriteLn 6e3 HMCIIH GafACBON NCPOMCIHON 03HAYaCT 330HCL B CTal-
AdpTHRM haiia Quipul {(BBIBOA Ha 9KPAH). DTH BAPMAHTEL (HIEPATOPOR
MLl Y3¥C MHOTOKPATHO HCOOAL30BAAM. CUHTACTCS, YTO ParALl Input H
Quilpul OTKPHBAHITCH COOTBEITIBEHHO AAT CYMTHIBEHHS W 3a1UCH LLPH
pafoTe Afinf MpOrpaMMRI,
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IMpx BBOAE C KAGBHATYPE MapKep KOHLA CTROKK O6HEpY X UBALICS
[P HAKETHH KAABHLIA <Enfer>,

IMpoucaypa Readln MoKeT HCIOAB30OBATECA Ge3 CIIHCKA BBoja. B atom
CAYUAE NPAHCXOAMT TIPONYCK TeKYTILeH CTPOKH B CUATHIBAeMOM (pakiae.

YrorpeGAeHuC IpoNcAypH Writcln 603 CIMHCKa BLIBOAQ O3[aYacT
BRIBOA, ITYCTOH CTPOKKM (B hidfise BRICTABARETCH MEDRED KORTIE CTPOKNA),

[Tpx 3amHcH B TCKCTOBRBIM (halia B CIHCKC DLIGOAQ MOTYT OPHCYT-
CTRBOBATE GiopMarsl, Agicrsnn opMaros yKe pacCMaTPURAANCE 1IPH
OMHCAHHUY BEIEOAA AAHHLIX Ha 3KpaH (CM. noapasa,. 2.6). Toumo Taxe
dopMars paboTAOT H HPH BHIBOAE B TEKCTUBLIE (DaiARl, CBH3EGHHRIE ©
AFOGBIMH ADYTHMH YCTPOHCTBAMH.

ITpumep 2.35. Tlyerp Gafa ¢ uMaHem Nole. (Xt COARPRUT HEROTOPHIH TEKCT.
ThefyeTes OMPEASAHTE KOAHTECTBO CTPOK B 3TOM TCRCTE,
IMporpaMMa pelueHrH CABAY IOLLQAN!

Var Note @ Text; ¥ : Tnteger;
Begin
Assicn (Hote, 'Note.txz');
Resot [Note) ¢
E := 0;
While Mot Eol (Nole) Do
Baqgin
Readbn (Hole)
E=HK+1
End;
Writeln ('XomiuecT3¢ OTpoK pabHo ', K):
Olasa (Noke)
End.

HemoabayeMurit apect anepatop ReadLlniNate] «TpOAMCTRRAETY CTPORY M2
TeRCTOBEOTO draiina Note, IIc 3aH00d X B KaKyi0-AHGO TepeMeHHYHD.

Ipemep 2.36. TpeGyerca B TekcroBoM thafae Note. txi OIPeASAHTE AATTHY
caMoi BOARIIOH CTPOKH.
TiporpamMa peleHHs CABAYKILIAN:

Var Naote ; Text;
Max, K : Integer:; C: Char;
Begln
Asgign(licte, ‘'Note.txt');
Eesat (Hote);
Max := 0;
While Mot Fof (Note) Do
Begin
K := 0;
While Not Eoln{Note) Do
Bagin
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Read{Note, )
E =K+ 1
End;
If K > Max Than Max := K;
Readl- {Notea)
End;
Writelnt'HavfBonerad orpera ¥iesT ', Max, ' auarce');
Close (Hote)
End.

3ACCEH RKAZS CTPOUKA NPOYHTRBASTCA MOCHMEBOALILO, IPH 3TOM B Mepe-
MeHHOH K paDoTaeT CMerYME YHCAd CHMBOAOR B CTPOKE, 4 B LIBPEMEHHOH Max
oTOWpaeTcd HAHOOARNTIRE IHAURHTE CHIETTIKA,

TIpamep 2,37, TpelyeToq PeNLLTH CAGAYIOULYIO 3aad4Y. T10h A@HCTRHEM CUARL
FF o manaasdal cxapacthio VB BAakait cpeae ARUMeTOR Tean Maceol M. Conpo-
THBASHUE AEFDKEHKHH) U NIIOPIHCOHAABHO KBAADETY CRORPUCTH ¢ KOIPMPHLIMEHTOM
K. OOMpeAQAHTE BPeMA NMPAXORASHIA MATH KOFTPOARHKIY TOYRK TPACKTOPUR
ABHOKEHHA, PACCTOAHHC AC KOTOPLIX OT TOUKHE CTapra 3apalibl.

[IycTh € TOMOTIRI TEKCTOROTO DEAAKTCPA R haitiae DATE.TXT ucxoanme
AailLie chopMHUpOBAIILI B BHAS CACAYICIECH TaBAHNLL:

HCXoAlLIC AaiELIC

36.3

Mk | F(H) Vim/c) K (xr/3)
/ 2000 50,5 0.5

KOOpAHHATHl KOHTPOABIIEIX TOMEH {M]
X(1) ‘ X(2) X(3) X4) X(5)

10 E 100 150 1000 3400

CACAYCT BBECTH YFMCACBEIC AQMNIILIC B BOIICCTGEHHLIC NEPCMCITHEIC M, F.
V. K 1 Maccus X[1..5], IPOHZBECTH PACYeTs], IOAYVIHTE DE3YAETATE E MACCHRER
T[1..3], BEIBCCTH ¥X Ha JRPAH, & TAKAKE B TEKCTOBLIH (DA [Hd AMCKEC ¢ HMCOHEM
Result. txt.

Tpueeaey porpamMy peweniza 6e3 PAcIeTHOM YarTy, NOKA3AR TOARKO BBOA,
HCXOAHRIX AAHHEX H BEIBOA PE3YAETATOB:

Var M, F, vV, ¥ : RReal; I : Trntegsr;
T, 2 : Array|_..5. Of Rea.;
FR, FDD : Text;
Begin
Assign(FD, 'DATR.TXT'); Reset(FM);
Azslgn(FR, '"Resull. Llx.'}; Rewrlie (FR):

[===-TIpnTYyCK NepRHX "EeX CTPoK-—-=—-}
ReadL: (FB) ; ReadLn (FD); ReadLz (FD);
{--—-3pon nazuLx-—---}
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ReadLn (FD, M, F, V, K);:

{==--llponyck Tper cPpar-—---1

ReadLn {FD) ; SeadLn(FLC); Reac’n(FL}:
{—---Beny manHux-—--1}

For I := 1 To 5 Do ReadiFDd, X I]};

{==—~RHEOD pEe3YALTZTCE ‘la 2EpPpan u = pamt FR----}
Writeln('ZeayneTaTel ') Writeln:
WritcTn (PR, " Posynrmamer'l; Writein (FR);
Writein(" T(1) T(2} T(3) Ti(4) T(5;"):
WriteIn(FR, " T(_) T(2) T{3) T(4) ={5)";
For I =1 T¢e % Do
Begin

Write!{T[Z]:3:2]; Write(FR, TI{I :8:Z2)
End;
Cluse(F)y; Close (FRI
End.

Pe3yarTaThI GyayT COXpaImeIm 5 chariac Result. tt. Mx Moo uocMoTpeTs Ha
JKPUHE, pdcliedaTatb Ha Bymare. [ 1pH HeOGXOAHMOCTH 3TOT hafta MOXKET CTaTh
BXOAHEIM AAS APYTOH NPOTPAMMILI, CCAM COASDKAIANCT B 11eM iaOpMauAL
OyaeT ABAATLCA HOCXUAHOH AAA PeIleHHs ADYTOM 3ahayi.

YNPAXHEHWNA

1. Aad haiia pelmecTreHHRIK UHCeA, ONPCACANTE ROAHYCCTEO HYACRLIX
SHA4CHHE B 3TOM aiine,

2. Aanm pARa hafiaa TiearX grcen. OUPRASAHTE, SBASHITCA AU OHH TOMRAR-
CTBCHHEIMEH.

3. AAHRI ARA CHMRNOARHKIX (hailia OaMHAROBOIG pasMepa. [IpowsnecTs obsen
AHOPMAITed MeKAY TIHMM.

4. MiMeeTcd RHEIIHHIA TeKCTOREIW hafta, [lanmenaTarh MEepEYID M3 CEMETX
EOPOTEHX CTO CTPOK.

3, OnucaTh Npieaypy Lines{T], ROTORAR NOCTROMAG TEUATACT COALDNK HMOS
HOOYCTONG TOKCTOBROTO haina T, BCrapais B HAYAAD BXUKAQH IIEYNLASMUE CrpUKRY
€€ LIOPAAKOBHN HOMCP, 38HUMAITHUT Y8THPE TORWIVH, W Tpohea.

6. B Tekcronon daitac T 1an0Mcama MOOVCTOd MOCASACBATEABHOC TS BELLS-
CTBEHHBIX YHCEA, PAZACAEHHLIX TTppOeraml. OnHcaTh hyHRIMC Max (T} aan
HaXOAACHHA HAUGOABNIICTO M3 DTHX YHCOA.

m KOMBWUHWPOBAHHBIA TAM QAHHbIX

Bre ¢rpykTypUpORIHERE THITW AFHHELX, KOTOPEE YRe PACCMATRH-
BAMUCE, [IPSACTARASIOT COO0H COBOKYIIIOCTH OALOTRILILIX BCANIHIL
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[ AHKeTa c:'ryncmﬂ

I

l ¢DHO| | Mot | I Hara | |Annec| | Kypc | |l"pyrma| |Cnmeu,ma|

Puc. 2 28. OnHoypoOBHEEDE QEPEED

KomMOUHUPOBAHHLIT MUl gaHHLX — CTPYKTYPHPOBAHHEIA THI, CO-
CTOANTHH M3 QHUKCHPOBAHHOTC YHCAQ KOMMONEHTOE (Ioael] pasHoro
THIIA. ADYTCE ero HA3BAHWE ~— 30NUCD.

QORYHC 34ITHCH COAEPHT COBOKYNIIOCTE DA3HOTUNNLIX aTpHOy-
TOB, OTHOCATITMXCS K OAHOMY 0ffhekTy. Hanpuwep, svkeTHRIEe Chpae-
HHS O CTYACITC BY3a MOKIIO IPCACTABHTE B BUAC HINIOPMAaI[MOIHOH
CTPYKTYPE, OKAZAHEOW Ha pHe. 2.28, KOTOPEH HAZhIBACTCH OGHOVIIOR-
tepbiM gepepoM, B TTackane 3Ta HMinbOpMAIHS MORET XPAHHTECH B
CAHOI nepeMeHHE Mg Record (3anmes), 3apars THI M OOHUCATH CO-
OTBETCTEVIOINYIY ICPEMEHNYIO MOJKHO CAGAYIOLIHM offpa3oM:

Typa Anketal = Record

FIGQ : 5tring[50]; {Ilona}
Pal : Char;
Dat : Strirgllel; {zamacy’
Adrez : String[Z0];:
Curs : 1..h; {MNM SIeMEHTE }
Grup @ 1...0;
Stip : Real {zenmeu}
End;

Var Student : Anketzl:

Takaa s3amuce, KAk W COOTBCTCTBYIOUIEE € ACDCRO, NA3LIBACTCA
OATIOYPOBHEROH.

K KaRAOMY 3ACMCHTY 3alMCH MOILO OOPaTHTLCA, HCIOALIVA CO-
CTORHGE UMH, ROTODOE HMEET CASAYIONLIYHO CTDYRIYDY!

<KMS NEDeMSHHOWS , <MMsI [GIIA>

HanpuMcep. Student. F1O; Student, Dat 1 . 3,
Ecan, gaupusep, noaky «Kype» 1peyered 11pUCROHTE 3HaueHue 3,
TQ DTO ASAACTCS CACAYIOUWIMM obpajom;

Student.Curs := 3;

INoAs 3a0HMCH MOTYT WMEeTE AWOOH THT, R YaCTHOCTW, CAMM MOTYT
OurEs 3anHCcAMHU,. Takaa BPO3MOXKIIOCTE HCIOABIVCTCS B CAVIAC, CCAH
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| AHKETA CTYIEHTA |

|
| | | I | I |

[ GHUO ’ l Mon J Hata IA.'J.pcc ] [ Kypc ] ]prnna J ICTmlelul_Hsr]

|
FJT FJ_l FJ_I '
Moy | (Mecaul | Heus Topon |Y'ﬂm}1 IOM, knamm

Puc. 2.29. [IeyxyposHesoe epeso

TpebyeTca IPpeACTABUTEL MHOTOYPOBICEOE ACPCBO (BOACE DAIICIO YpOob-
Ha). Haupumep, Te xe CBEABHHA O CTYASHTAX MOKHO 0106Opasdihs
ABYXVDOBHEBLIM A€PeBCM, NMOKA3AHHEIM Ha puc, 2.29,

Tarkan opraHusalis AAHHKX HO3BOAHT, HALUPHMep, AeAdrh BRGOp-
KN MEQDOPMAIHY 110 TOAY POJKASHHS MAH IO FODOAY. TA€ KHBYT CTy-
AeHTHL. B 3TomM cAaydae omMcaHHe COOTBETCTBYIOmWeH 3anucd Oyaer
HMETE CAGAVIOIUMI BHA;

Type AnkctaZ = Record
Fl0: SLringl[50;;
Pol: Char;
Dat: Receord
God: Integer;
Mes: String!l0];:
Cen: 1..31
End;
Adres: Raeccrd
Gorod:; String[20];
UlDomEv: Stringl[30];
End;
Curs: 1..5;
Grup: 1..10;
Stip: Real
End;
Var Student: Anketal;

IloAst Takolf 3aIMHCH, HAXOAALIUMOCA HA BTOPOM YPOBHE, HASHTHQH-
BHPYIOTCH TPOHHBIM COCTABHRIM MMeHeM. Hanmpuwmep,

Student . Dat . God; Student. Adres. Gorod,

CTpyrrypa onucanus xKOMOMHAPOBAHHOTO THIA [IOKAa33HA 1Ia
puc. 2.30.
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B nmporpaMMe MOI'YT MCOQALIOBATECH MAacCHBEL JanHcceH. EcaM Ha
¢raryarTeTe S(H) CTYAGHTOR, FU RCE AHKETHRIE AGHHRIE O HIIX MOXHO
IIPEACTANHTE B MACCHBE!

Var Student : Array . l..500. ©f Anketal:;

B 3Tom caygae, HalpuMe), 1oa paxXkAeHUS 5-r0 B CMHACKE CTYARHTA
XPAHUTCA B NepeMenHol Student[5]. Dat. God.

AroGag 06paGoTRa 3AMICeH (B TOM YHCAS BBOA H BHIBOA} NPOHIBO-
AWTCH MO3AeMeHTHO. Hanpumep, Bsoa crepeHMBA o 500 cTypenTax
MOZKHO BEIIIOAHHTL CACAYTOLIHM 00pa3oM:

For I := 1 To 500 Do

With Student[I] Do

Begin
Write ('dMO: '}; ReadLn(kLO):;
Write ('NMom (M/%): ')}; Readln({Pol};
Write('HOaTa poxocuma: '); ReadLn(Cat);
Write('Anpec: '"); Headln(Adres);
Write('Kypc: '); ReadlLn{Curs}:
Write('Tpynna: '"); ReadLn{Grup);
Write ("Cruienuma (pyS.): "); ReadLn{Stip)

End;

B sTom NPHAMEDE MCLEDABIOHRAH OUepPRaTapR NPUCOeAHHeHMA, HMEer-
LIHE CACAVIOIEMH BHA;

With <repeden:Has TuIa sauuce> Do <clepaTop=;

3TOT ONepaTop TO3BROAHET, OAUH PAR YKASHB HMS [[EPEMEHHOR TUIIa
«JamncEL» mocae caona With, paSoraTL B NMpcaeAax OIE@PATOPa ¢ HMe-
HdMH LLOAEH KdK ¢ OOBIYHBIMM epeMeHHEIMM, T. . He MHCATh IPOMO3a-
KHX COCTARHBIX HMEH,

Tuu «3amces B Tlackase MOXeT HMeTh ODepeMeHHHE cocTap 1o-
ACH, KOTOPEIA H2MEHAETCHA B XOAE BHINOAHEHHS IPOrpaMMEl. JTa BO3-

< KOMOHHHPOBAHHEA Tri>
»= Rccond —= <Cnueok> —= End —=

<CHHCOK™

<Hxya mona> O — Tyn> — 7>
@ - |

@.._

Puc. 2.30. CTpykTypa onWcakua koMEMHWpoBaHHOMO TUNA
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MOMHOCTE PCAAM3YETCH C ICMOAB30OBAHKEM TAK HaiblBaeMoH BAPHaHT-
HOE Y4CTH 3aM0ECH (ToppodkRese M. B CIEGHHAALHOH AHTepaType [0
A3LIRy [lackaan).

PaGora ¢ dhadramn zanuceii. Tlame Heero 3aldcH MCTIOABIYKITCH
KAE 3AeMEHTLI PaAon, COCTABASIIOINUX KOMILIOTCPHEIC MIidiopMaim-
OHHEIE CHCTEMBi. PACCMOTPHMM LpUMeph OporpaMM, paboTawimmx o
thalAaMH HETIHCEH.

Tpumep 2.38. Tpedyercn chopmuposars Quitn FM. DAT, coaepaammin 315a-
MEHANHOHHYK) BEAOMOCTh OAHOR CTVAEHIETKOA TPYIOH. 3anucH gaiia COCTOST
H3 cheaylolx saeMenTos: (BHO; HoMep 3uueTHOH KHAMKH, OLeHKL.,

[MporpaMia DeNIEHWA 1 AAUH:

Program Examnen;

Typs Stud — Record
FLD o String[32];
Mz : Strinc[&];
Mark @ 2..%

End:;
Var tstud @ File ©Of = ad;
S 1 Stud;
N, T : Byte:
Bagin

Aassiqgr{Fstud, "EM.LAT'); Rowrlite({sst.d);
Writei ' fonAveersy CIyUeHTDR B rpynze? ')

Readlnik);

For 1 := 1 Too N Do

Bagin
Arite{l:,"-ha, A '); ReadLrn(S.7TI0);
Write ('llomwep ZanarTru: '} Readln(5.Wz);
Wrile{'Oucnra: ") ; Readln(S.Mark):

Write (Iatud, 3)
End;
Writeln ('dcpMiipoBaHKMe darna BaxoHYeHon!'):
Close(Fstud)
End.

TTpexae yeM NepedTH K CACAYKIITIEMY IIfWIMepy, CBAZaHHOMY C 00-
paGoTkol cPORpMHPOBAITIIOro aiiAa, PACCMOTPUM eUIC OAHO CPEACTREO
pabornt ¢ daladmMi.

ITpAMOE AOCTVII K 3anHCaM haliaa. B cTAHAAPTIIOM A3LKe [lacKann
AOTIVCTHM TOALKO TOCACAOBATCABLIIEIA AQCTYIL K 3ACMCITTaM paiiad.
OAHON U3 ADIHICAHHTEARHBIX BOAMIDKHOCTEBH, PEAAH3OBAHHLIX B 'Typﬁn
llackanse, ABAFCTCA NPAMCOHA AOCTYIE K 3anucaM danaa.

KaKk yA&e r'Mmedaroch, 3seMenThl (hdfiad NPOHYMEPORaHKL B TODIA-
K& HX Z4HeCeHHS B (pafir, HA'TMHAT C HYAS, 383aB HOMED DACMEHTA
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hafiad, MOMHO HENOCPEATIBEHHO VCTAHOBUTE Ha HETO yKa3aleib, MO-
CA€ Yero MOFKHO CUKTEIBATL HAH Nepe3anHCcHIBaTh AAHHEIN DACMEeHT.

YCTAHOEKA YKA3aTeAd Ha 3apAHHEIH sA€MeHT daliAd IpoM3BoANTCA
npoueAypoH

Scock(EV, n).

3aeck FV — HMA pattAcpoil ICRCMCIIIIOH, I — TIOPIAKODLIA HOMCR
IALHEHTA.
ITpencaeM OPpMMCP HCHOALIORAIIAA JTOH IRPOHNCAYRLL

Tpuavep 2.3Y. MMeerca hada, cDOPMHPOBAHHET OPOIPaMMGH HI pHMe-
pa 2,38, IlyCcTe HOKOTOPLIC CTYACHTEI ICPCCAAAN IKIAMCH H IOAYIHAM BEOBLIC
oreHkH. TpeayeTch COCTABHTR UPOTPEMMY BHECCHHA PESVARTATUE MEPerK3a-
MeHOBEY B diaita, KoTopas OyaAeT 3anpaluHBaTs HOMCP CTYARHTE B BeAOMOCTH
H er'0 HOBYKQ OIeHKy. PafoTa 3aKdHYMBALTOH LIPH BBCAE HECYLWECTBYWLLLTo
Hovepa (9999).

MporpaMsa peueHBs CABAYFOLLAN:

Program New _Marks;

Typa Stud = Record
FI0 1 String[30]; N7 @ Erringl6];
Mark : 2..%

End;
var [stud: File Of Stud;
5 : Stud;
N : lntegsx;

Bagin
fAssign{kstud, 'FM.DAT');
Feset (Fstud)
write {'HomMen B BCoOOMCCTH? ')
SeadLn (M) ;
While H <= 2992 Do
Begin
Seek{Fstud, W-1);
Read(Fstad, S):
Write (5,010, " muepxa?s 'i;
SeadLn (S, Marx);
seek({7stud, M-1);
Write (Estud, I
Write{'Homep = eemowmooTH? ')
ReadLn (N] ;
End;
WriteLni'PaBora saxoHtweHs ! ');
C.cse(Tstud)
End.

Aanniui opaMep TpedyeT HEKOTOPHIX M0ACIcH. CHHCOK CTYACII-
DB K BEAUMOCTH 1IPOHYMEpDOBAH, HadHMHAA C eAWHMIEL, 4 3aIMCH B
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thalirne nymepywres ¢ Ayad. CAppOBATEARHO, BUAHM JI — 9T0O HOMED B
BEAOMOCTH, TO HOMep CoOTERTCTRVIONIeH 3ankcH b haliac panen i — 1.
Tloche npouTenns zannck HoMep n - 1 ykasaPeab CMBNAeTes K cae-
AVIOWISH ni-H 2anHCH. AAd IMMOBTOPHOIC BHECEHHA Ha To e MeCcTo HUC-
IIPABASHHOH 3alMCH NOBTOPAIOT YCTAHOBKY YKa3aTeAd.

YMPAXKHEHNA

1. OnHCATL IaNHCL, COASPXRAMIYIO CBCACHHEA O PEHCT CaMOASTA.

2, ONHCATE MACCHUB 3aMUCE, COASPMALIME TADAHIY XMMITUACKHX 3ACMEHTOR
A K Meraeaeesa. CocTaBuTe MPOIPEAMMY 3aN0AHCHNA MacCuBa,

3. PaccMaTpHBad KUMIABKCHUS YHCAD KK ABYX3ASMEHTHYIO S3811HCh, COCLE-
BHTEL IIPONEAYPE BEIIOAIICHMA apHGMOTHISCKUX OHIePalHil ¢ KOMIIACKCHLIMK
MHCAEMM,

4. CReACHHS O ASTANX, XPDAHAWMXCA HA CKAYAL, COASPIKAT CACAYIOLIHE
JTPHOVYIRE HadBdHHEe, KOAMYEUTEC, CTOMMOUTh OAHOR AeTaal. COCTABMTL IIPO-
TPaMMEL, Pelmatoulie CACAYIOWHEe IAAAYH:

d) 3a00AHH1 b Paia ¢ HEQOPMALHER U AeTAARX HE UKAGAR;

6} RRTHCAWTE OGIIYIO CTOWMOCTE AeTareH;

B) BRIFCHATE, FAKHE ASTdAM IMEK) IUH B HAUDUABLIEM KUAHYEUTEE M KAKME —

B HAHME HBITIEM,

1] BBIERUTA HHPOPMuMH) O HAAMMHHA H3 CKABAE ARTAACH ANHHUI'D THIA W

0f HX KOAHTSCTER,

A) BHECTH H3MCHCIHA B Paiir DOCAS BHAATH CO CKAAAR MIPEACACHHOTO KO-

AMYECTRA AAHHOPO BUAS AETanel. ECal KdROH-TO THII ARTaseH IIDAHOCTEK)
BEIGPAI €0 CRAAAR, VHHITOKHUTD 3AMECE O 130M B dhaitre,

YKA3ATENN U ANHAMWYECKME
CTPYKTYPbI OAHHbIX

Panes paccMarpHBAAOCR NDOTPAMMEDORBAHHEES, CBAZAHHOE ¢ Ofpa-
BHOTKOM TOABKO CTATHIECKHX AQHHEIX,

Cmamireckumii Ha3BRAHITCH BEAHYHHEL, ITAMATE TI0A, KOTOPLIE Bhl-
ACASICTCSI BO BPCMST KOMIIHASIHHE H COXPAlLICTS B TedeiHe neeH pabo-
Thi IPOFPAMM b

B lNacraae cyuiccroveT U APYIO#E cfiocol BLIACACIINA HaMATH 1OA
AAHHEIE — AMHAMHUYeCKWH., AUHEMUINECKUMI HASBIBAKYICA BEAWUMHEL,
MAMATE M0A KOTOPbIE OTBOAHTCA BO BPEMA BbITOAHCHHS HPOIPAMMEL

Pasaer omepaTHMBHOM NaMATH, pacOpeASAseMbl CTaTUYECKH, Ha-
3RIBARTCH CMAMUMECKOl MAMATHI), AWHAMITIOCKH PAacnPeASATeMBIR
pasjpen NaMATH HA3HBAETCA GUHOMURECKOU NaMATRO.

FICROABR3OBAHEE AMHAMWYRCKHX BEANTHH NMPeAOCTABAACT MPOTPaM-
MHCTY DA AONOATIHTCAEHEIX DOIMORHOCTCH., BO-MepBLIX, MOARAOUC-
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CTaTHRECKAA NEMYTE .D.H-Hal-‘ WHECKAA TaMATh

YRAMTE T Bemurna

| Adpcc I I 3HaueHHe

Puc. 2.31. Cxema percTann ykasatena

HHe AHMHAMHEYECKOH HaMATH NIO3BOANET YBEAWTHTL 0OLeM odpadaTrl-
BAeMEIX AAHHEIX. BO-BTOpPBIX, €CAM MOTpebHOCTE B KaKMX-TO AGHHBIX
OTIaAd AC OEOHFIAHWA IIPOTPAMMEL, TO 3AHATYHY HMH ITAMY'TE MOKHO
OCBODUANTE AAA APYTOH HHGODPMALHNHE, B-TPCTLRX, HCNOALIOBRHHE AH-
HAMITTECKOH MaMsITH 1103BOATRT CO3AARATE C’I'pyKT'ypBI NAHHEIX TIee-
MEeHHOI'O pasMepa.

Paliora ¢ AHHAMAYSUKMMKY HEAHUMHAMMK CBAGAHDG C MCIIOARIOBRAHLM-
CM CIIIE QAITOrD THIIA AAINILIX — CCHIAQYHOTO. .

YKa3aTeAn. B(—!AH‘{HHM, HMeIIHe CCRIAOMHBIH THII, Ha3hIBEG¥OT YKU-
JQMeraMil.

Yxoasmmean COAEDKHAT B ,B,I«IHaMH‘IECKUi:I MaMATH dApeC II0AH, B KOTO-
POM XPAaHUTCA BeAMYHEA OIpeASAeHHOrO TWnd. CamM yKa3dTeAb pac-
MOAATAeTCS B CTATHUECKO TaMaTH (puc. 2.31).

Agpec — Fra HOMEp NepBoro 0alTa MoAA MaMATH, B KOTOPOM pac-
MOAAraeTC BEAMUHMHA. PazMep NOAS CAHOZHATHO OIPEACAIATCH THIIOM.

BeauyuHa CCRIAGUHOMNO THIIA {YK(:ISBT&AB) CIIMCBIBAETCH B DA3AEBAE
OIHCAHUS IepeMeHHEIX CASAVIOUIUM 06pazom:

Var <poedTHiUXRaTIp> @ <CCRJIQYHBIA THID»;

B CTAHAADTHOM Tackane Ka)E(Abe{ YKA3a4aTeAb MOMeT CChLAGTRCH Hda
BEAHYHHY TOABKC OAHOTO OIIPEASASHHOTO THIA, KOTOPHIH HARHBAETCA
1A0BPM AAA AdHHOIQ YEA3ATeAd. Hwa 6aszoporo THIa VEA3EIBACTCA B
OMHCAHHEH B CACAVIOMIeH chopue:

A

<CCEICUERA TEL> 1= “<4MMR TUOa>;
TTpUBEASM 1LPHUMEDhL OUHCAHHA Yra3d reas:

Type Masgiv — Array 1..1007 Of Iateger;
Var Pl : "Integer;

P2 : ~Char;

BM : "Massgiv;

3aeck Pl — ykasaTeAn Ha AMHAMMYCCKYKY BEAUUHITY IEAOTO THIE;
P2 — yKasareab Ha AMHAMUYECKYK) BEAMYHHY CHMBUABHOTC THIg;
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PM — ykaaaTeAb HA AHHAMWUECKHR MACCHR, THI KOTODOSO 18AAH W
pasacac Type.

Camy AMHAMHYECKHE BEAHUMHK HE TPeGyHsr DITHCAHM K IIporpaM-
Me, IIOCKOALKY BO BEpeMf KOMTHASLKMKR MAMAThL IOA HUX He BLIACASCT-
ci. Bo BpeMA KOMNHARIIFMH MMAMATE BRIACASETCH TOABKO TIOA, CTETHYE-
CKHE BEAMYHHE!, YRA3ATEAH -— 3TO CTATHUECKHe BOAHUNHE], MOSTOMY
onu TpeQyIoT OITHCATIHA.

TTaMaTE HOA AHHAMHYSCKYTO BEAHYUHY, CRAZAHHVIO C YKAIATEACM,
BLIACAACTCS B DPEIVAKTATC BLITCAHECHHA CTAHAAPTHOH MROICAYPEL
NEW. ©apmar o0pauienus K 310l TPOLEAYDE CACAYHIITTHI:

HEW (<yxazaTenz>) ;

CudTaercd, 4TO SLIMOANICITHE 3TOTC ONCPATOPA CO3AAST AMIIAMHAYC-
CRYH) REAHHUHY, WS KOTODOH HMEeT CABAYHIIWE RMA!

<HMA OMHEMHYSCKOM BEJMYMUILD | = <yKazaTen.>",

TTycTes B gparpaMMe, B XOTOPOH HMECTCT IPHBEACIHIIOE parec olH-
CAHME }’Ka:-ld’l'ﬁﬂﬂ, HWMEHITH [.L'\EAYIO]J_(H!—! ()IIE‘pﬁTOpH'.

VEW{PL)}; NEW(PZ}; MNEW(rM}:

[Tocae MX BLIMOAHEHHA B AHHAMHUYCCKOM [MAMATA OKA3EIBAETCH BLI-
ASACHHBIM MecTo ToaA TPH REAHUMHE (ARR CKAASADHRE W OAHF MaCUHWR),
HMCIOOIHE COOTBOTCTBCHIIO HacuTipuraTopur Pl™ T, P2~ nr, PM”.
Haupusep, P1° — 310 0603HA9€HHE AHHAMUUYECKORN HIeDEMEeHHOR, Hi
KOTOPYIC CCLLARTCSI VKa3aTeAL Pl1.

CHsidh M.P)KAY AHMHAMUECKHMMH BEAHMTHHAM A W X )’Kﬂ."}i‘l'l'EAHMH T
KA34H4 A ¢xeMe, NPeAcTARASHHOH 11a pHC. 2.32.

Aaaee paboTa ¢ AMHAMHYIECKMM KN [IeReMeHHBMH IPOHMCXOAUT TOY-
HO TAK JKe, KAk CO CTATHISCKHMH NePeMeHHEIMH COQTBETCTRYIOIMX
THIOR, T.8. UM MOKHO NPHCBAWBATE 31A4YEHHA, HX MOMKHO MCIOALIO-
BATHL B KAYeCTRE ONEPAHAOE B BLHIPAARCHHAX, MAPAMETPOB HOATDO-
rpaMm # T. 4. Hanpumep, ccan nepemerintoin P1° tpelyerca npucBouTE
YHCAO 25, TepeMeHHoR P2” NpHCBOMTH 3F4UeHHEe CHMBOAA «W», A
Maccup PM” 3aM0ANMTL TIC NOPAAKY LCALIME yncaaMiu oT 1 a0 100, aTo
ASASRTCH CASAYHIIHM l)ﬁpﬂliUMI

Fl® := 25; P2™ = 'W';
For I = 1 To 100 Do BEM*[!] := I:

Kpome npodeaypr! NEW anauenne vRazarean MoXer OLPEASAITh-
CA CASAVIOLHM ONePATOPOM IPUCBAHBAHKS:

<YRKASETCNL> = <CCLWWIOWHOZ BLpPAMCIIME:!
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CTaTHYECKAA TIAMATL JAnnamuueckan IaMATL

Yxazatenh Beonuuna

I P1"(2 banT) I
= P21 BalT)
PM ‘-I P (200 ﬁaﬁT}]

Puc. 2.32. CeA3b yka3aaTensl ¢ OWHAMAYBCKIAMIK BRNMNAHAMK

i

B KawecTee CCHIACQYIIQND BLIPESKCITHA MOAIIQ HCIIOAB3OBATE:
8 YHAZATEAL,;

B CCLIAGUITYIO (PVHEUHIO (T.¢. PYHEIHIO, 3HATEHHeM KOTODOH AB-
AHETCH )-'KHHH'I'EAJ:];

= KOHCTaHTy Nil

Nil — 2To 3apesepBHpPOBaHHaA Koncrarrra, obosavaciias IycTyi
CCLIARY, T.€. CCLIAKY, KOTOP&S HH Ha Yo He ykaznkaer. [TpH nprcsa-
HBAHHH Ha30BHE THILI YKA3ATCAS H CCLIACMICTD BEIPAMKCHHA AQAKHEL
GHITE OAMHAKOBBIMH, KoHcTanTy Nil moxHo npHcBanBars YKasSaTeARD
€ A10QLIM Gaz0BLIM THIOM.

CchIAOYHa MepeMEHIAA AQ IPHCBAHBAIIHA eH IHAYCHHS (¢ IIOMO-
IIBIC OISePATOPa ITPMCBSMBAHHA WA npoteaypel NEW] suagercd He-
OTIpepEACHHOM.

BBOA H BEIBOA VKARATEASH HE ADIYCKASTCH,

PaccworpuM npumMep. IlyeTh B IporpaMMe ONMHCAHEL CASAYIOIGHES
VEA3ATEAN:

Var D, P : "Irteger;
K : "Boglcan;

Toraa ACILYCTHMBIMH ABAAIOTCH ONEPaTOPbl MPHCBAMBATIHS
0D :=PF; K :=MWil,

HOCROABKY AOAIRCH CODAIOAATECS NMIPHHIHI COOTRETCTBHS THIIGK, Oire-
parop K = D cuunboueH, Tak Kak 0a3oBble THILL NPABcH H ACBOM Ya-
CTCH pP&3HEIE.

ECcAM ATHAMHYECKAA BEAHTHHA TCPACT CBOH YKA3aTCAL, OHA CTaHO-
BHTCH «MYCOPOM». B HPOTPAMMHPORIHUM 18K HE3hIKEHIT HE HYKHYK)
UHGOPMAIHK, IaHWMATOTIYIC NaMsITL.
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ITpeACTaBLTE, YTO D HPOrpaMMe C OIHCAHEBIME PaHEe YKa3aTeAIMH
B PASABAE GHEPETO[NIR AATTHCAHO CASAYIOMSS;

NEW{D); NEW(P);

{BEOCACHD MECTO D OAHAMKYRCKCH (aMATHM 003 Lee ue-
JHE [IEREeEMEHHRR . Yrazarenu nonyyIrMnau COoTReTCTRY RNk e
sHanerms}

oM o= 3 P o= Dy

{IMHAMIIECKKM NEPEMEHHEM TDHCBROEHA ZIHAUSHUA

P = 0;

‘Ywasarenu P 44 D crany CoLIMATECHE HA OAHY M Ty ke
SEAMYKHY, PaB3HYKD 3>

WriteLn (P*, D2™};: {Jmaxou "edaTasTca yMone 30

TaruM obpa’os, AHHAMHAHCCKAA BEAMTUIIG, paBHas! 5, IOTCPAAa CBOH
YEARATEAD H CTaAd HEAOCTYUHOM. OQAHAKO MECTO B HAMATH OHd 3aHHMA-
eT. IT0 U eCTh NPHUMep BOAHUKIIODCHHA «Mycopar. YTO IPOH30WAC B
PE3VARTATE BHINOAHEHHA onepatopa P = D nokasaHo Ha pac. 2.33,

B [Nackane HMeeTCS CTAHAAPTHAS NPOLeAYpa, TO3ROASIONIAA OCBO-
OOKAQTL MEMATE OT AAHHBIX, TOTPeGHOCTE B KOTrOphIX oTHaAd. Ee dop-
MaT

DISPCSE (<yxa3aTcnns>) ;

HanpuMep. ecAM ANHaMHECCKaA nepemeniand Po Soanmie e Tpedy-
ercq, onepatop DISPOSE(P) vaaauT g M3 HaMHATH, 110CAE UETO 3HAYME-
HHe VFa3aTeAqd P cTaHeT HeOoOpPeACACHHEIM. OcoBeHNo CYIecTBCHIIEIH
A QeKT IKOEOMHH TAMATH HOAYYAKIT LPH YASARHVUW DOARILNK M3CCH-
BOB AAHHHIX,

B Bepcuax Typbo TNackaad, pabioTakiiux ¢ onepallHOHEOW CHOTE-
MoR MS DOS, mop, AdHEEIS OAHOH UpOrpaMMel BEIAeAseTcd 64 Kbaikr
MaMATH. DTO ¥ GCTL CTATHYeCKad oGAacTh naMATH, [IpH HeobxXoamMo-
T paborel ¢ BOABINHMUY MACCHBAMW HH(OPMALHE 3TOTO MOXKET OKa-
3ATLOGL HAAOCTATOYHO. Pajvep ATHAaMHEYECKOH MaMATH HaMHOTO GOAb-
e (COTHH KMAODART), 1oaroMy ee UCIOABZOBAHHE NO3BOAHST CYIOe-
CTBCHHO YBSAHUHTE 08LeM oOpadarupacsioi HEQOpMALNN,

Jo puInoTHEHUA QIepaTopa Moesie BMnoHeEHA QUEPATODA

Pue. 2.33. MexaHuamM BOIHWKHOHEHMA MyCopay
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CABAYET OMETAMBO IOHUMAaTh, w10 Pabora © AMHAMHYECKHMH AdH-
HBIMU 3aMepAAdeT BEIIOAHAHIE IIPOrPAMMEL, MOCKOARKY AOCTYIL K BEAH-
YMHEe MIPOHCXOAHT B ABa IIlara: CHa4aAd OlPeAeAdeTCH VKA3aTeAR, a 34-
TeM [0 HEMY — BEAWWWHA. KAK 3T0 yacTo OLIBAET, ARWCTEYET «3aKOH
COXPAHEIIHA HEeIIPHATHOCTEH», T.€. BLIMIPHIL B 00LCME MaMATH KOM-
NeHCHDYeTCd MPDOUTPHIINeM BO BDeMeHH.

Tipumep 2.40. TpeGyeTCd COIAQTEL BCIMCCTEEIIIHIA MaccHs Ha 10000 uncea
¥ AAAOAHWTE BTO CAYYAAHBIMU 9MCAAMHA B AHanascHe oT 0 Ao 1. BRUHCAHTE
CPEALICS SHAMEHEC MACCHBA. DMHCTHTEL AMIIAMHEYCCKYIO TaMATL, {COdAATL ICALIR
MAaccHB pasMepoM 10 000, 33110AHHTE I0 CAYYAHBIMH IeAkIMI YHCAAMH B Aa-
mazoHe oT —100 a0 100 W BRIYHMCAKTE BTO CPEAHES JHATeHWR.

TIpurpaMMy peLIeHHT CAeAY HOLLAN!

Program Sr;
Caonst WMax = LOGOC;
Typa Dispazon = 1..HNMax;
Maslnl = Array[Diapazon] ©f ln_eger;

Maskea_ — Array! Diapzzon] Of Eeal;
Var PZint. : "MasInt;
PRea. : “MasReal;

I, Midint : lenglnt;
MidR=al : Real:
Begin
MidReal := 3; MzdInt := Q;
Kandomize;
NEW {PReall
{BEIDONCHIC [TaMATY Mol BOICCTEEHILA MacTClhk}
{BrIgxClledMe ¥ CYMMHDOBaEME Macciaal
Foxr 7 := 1 To Max Do
Begin PResl"{I' := Random:
MidEeal := MidReal + FRez_"[I’
End;
DISPOSE {PR2zl) } {YOaneHus BemeCTEEHHODG MACCHBA )
NEWA(PInt): {SelliesleHME NEMATA LU0 USSEW Maccns|
{Berpdciayye ¥ CYMMUDORAHVYE DEToM: MECCHRA)
For . := 1 To YMax Do
Begin
Pnt"[T] :— Randocmi{200) —103:
MidInt = MidInt + ZInt™~|I)
End;
{BRIBOL CpenHMX SPHAUSHKA)
Wri-eln('Cpen=ea 1210e paBHe:',MidInt Tiv Max);
Wrizeln('Cpernkee EBemecTBEEHOT FaBHC: ',
(M dReal / HNM¥Mzax):10:6)
End,
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CEd34HHBIE CTIMCKA, PACCMOTPUM Tenepl, Kak B AMHAMUTECKOH ma-
MATH MORHO CO3AATH CTPYKTYDPY AAHHKIX ITI€EPEMEHHOTO pa3Mepd.

PasGepem caeayiomuil npuMep. B npotecce diH3Mueckoro agCe-
pHUMEITa MIIQrOKpPaTing CHUMAKOTCA [IOKazaHHud npubopa (AOMYCTHM,
TEPMOMETDA] H RETTUCRIBAKTCH B RKOMIRKITEPHYH) MAMATE AAS A&AL-
ncinell 08paGoTKR. 3aparice HEHIBCCTHO, CKOABKG OYAET ITPOHAIBEAE-
HO H3MepeHUH.

Lcan aad oBpABOTEH TAKHX AAHHEIX HE MCHCAB30BETE BHEINITHOIO
naMAThH {haltAsl), TO PA3YMHO PACHOAGHHTE HX B AMHAMHYECKOW Ha-
MATH. BO-MepBRIX, AMHAMITIECKAA [AMSATL [IOZBCASET XPAHHTL GOAb-
mMHHA 00LeM MIpOPMALMY, YoM CTaTHUeCKas. Bo-BTOPHIX, B AMEaMHYe-
CKOH IIAMYTH 91H UMCAH MOMKHO OPTAHH30BATL R CBASGHHBIN CNUCOK,
KOTOPLIA ¢ TpedyeT NpeADaPHTCALHONO YKA3AHHA KOARYCCTEA YHCEA
HOAODHO MacCHBY. Y10 ke Takos CBAZAHHEIH cnHcoK? CXeMaTHTeCcKH
€T0 MOJKHO NPeACTABHTE CACAYVIOIIUM obpasoM:

X;IP?,I—’ }"'2|P3|"‘3'If/1'3_|p4_>

KAaxALI 3ACMEHT CIIACKa COCTORT K3 ADVX YacTel: HHpOpMauncH-
HOR (X, Xz ...) B YKGHdT@AN Hd UABAYIOUME 3AeMeHT (Dy, g, ...} TTo-
CAGAHHI 3ASMEHT nMeeT IyCcTol ykazaTcabk Nil, Cealannniit CoHCOK
TAKOro THIIA HASHBAE1TCA OYHUHINDUHBACHAGI ETOYKT.

B cthopMyAHpOBAHHON dappyl HHPOPVAIJHOHHAA HACTkR COASPIKAT
CASAVIOIIMHE BEIECTBCIIHEIS YHCAA! X — PC3VADTAT ICPBOTO HaMepe-
HKWA; X0 — pESyAbTﬁ'J.‘ HTOPRO: HR.VIEIJI:!HMH[ Ay — DH.‘&)’AF\TH’I‘ TRETRETO
H3MEpPeHHS; X, — Pe3YALTAT NOCASAIICTC H3MCepeHua, Cna3alini -
COK ODAGAGET TEM 3aMEJATEABHKIM CROMCTROM, TT0 &0 MOXKHG AOTIOA-
HATL IO Mepe IOCTYNACHHA HOBOH HiihopManuy. AONOATICHHAC OIPOMC-
XOAHT MIPHACOSAHHEHREM HOBOTO 3AeMerTa K KOBIY CIHUKA, 4 3Hade-
HHe Nil B IOCASBAHEM 3AEMEHTE 3aMEHSeTrsd CCHAROH HA HOBLIR
JASMOHT ICTIOYKH:

BN ENVA RS EA P EA T

CBA3AIIILIA CIHCOK ¢ 3aHHMAST AWIIHEH naMATH. [MaMsaTe pacxo-
AYUTCH B TOM OObeME, KOTORBIA TpedyeTcd AAR NOCTYNHBLIEH HHPOP-
MaLH.

B nmporpamMe Aas DPEACTAaBACHHA 2ARMEHTOB LI€MOYKH HCTOABAYET-
CA KOMOMHHDORARHRE THIT AAHHRIX — 3aIIKCE. B KamleM nNpHMepe THII
TAaKOTO JACMCHTE MOKCT OLITE CACAYIOLHM:

NEE

Type e = "“klem;
Llem = Record
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T : Rezal;
21 Pz
End;

3aech Pe — 310 CCBIAQUHEIA THIT HA MepeMeHHYH THNA Flem. DTHM
HMeHeM 0003NaYeH KROMOMITWDOBAIIHEIN THIT, COCTOAMMN H3 ABYX G-
Ae: T -— relmecTReHHOH REAVTHHBR, XPAHAIICH 3HaueHHe TeMIIepaTy-
pHL, 1 P — yKazaTean Ha AMIIAMHYECKYIO BeAMYHHAY Thna Elem.

B AAFHOM DNMUCAHITH HEipyI]ll—‘.H OAHAH H2 [HTHORHEIX NDAHDINTOR Jikl-
ka [lackaib, COTAACHO KOTOPOMY la apobod mporpaMMIEIid o0wLCKT
MK HO CCRIAATRCSA TUABKO [IOCAE 8TO (H1MCaHUE. B caMom ApAe, i Pe
onpepcAsteTcd "epes THI Elem, KOTOpPLIE, B CBOIO OUepPeAL. ONPeACcAd-
e1es yepes THI Pe. Oanako B Tlackare cyiecTeyer eANHCTBRHHOR HC-
KAIOUCIHIHE M3 3TOTC IPABMAL, CBS3AHHOS CO CCBIACTHLIM THITOM, L1p#-
BEAEHHKIE QParMeHT TpOTPAMMEL ABAAETCT IPABHABHEIM. ,'fl

TIpumep 2.41. MNporpaviMa OPVMUPOREHKA CRARATHOTO CTIHCKE B XOAQ REOAA
AdHHEBLX]

Type Fe = “TypElem;
Iypkler = Record
T ¢ Real: P : Pe
End;
Var Elem, Zeg : Pe:
X : Real; Ch : Char;
Begin
[Onpepgenenua Ampeca HaIANa CNUoKa W €70 COXDPaHeHda
NEW (Elem) ;
B=g :— E’emn;
Elem” . = Elzr;
{JimanoreGBEA BROJ AHAYEEHWY ¢ [adHecaHweM MY 5 CnvooR
A OPL'AITHM3AUMEN C2H3M MOKLY SJeMEHTLMN )
While Eler™.P <> Nil Do

Begin
Write ("'BroprTte HMcno: ') ;: Readla{Elem~.T);
Writc ("lopropure BBOW? [Y/N) ') Readol(lhl;
If (Ch = 'n') O0r {(Ch = 'N'}
Than Elop™, 2 5= Nil
Else Begin
NEW (Elcm™, &) ;
Elem := Clem”.P
End
End;

Writeln ('3BoL JaUNLX Sakonusii'h;
{BHIBON TONYYEHHOM YHMCIOBROM OOCISLCBSTaNeHOCTM}
Writeln ("KoATpoaeHan pacnevaTka’;
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Flem :— 3eg;

Repeat
writelr(M, ':', Elen™.T : 8 : 3};
Elem := Elcm™. F

Until Tlem = Kil

End.

3ALCH CCBIAUMHGA NepeMenHad Bey UCOOAB3YeTCS Ara COXpallciIH aaprea
HAYEAG [enoTEH. Beakas obpafioTka MenovRH HAYMHASTCS © es TIEPROTO BAe-
MeHTd. B uporpaMme 1okasaHo, KAk NPOHCXOAMT OROABHACHHC O LCITOIKe
IpH ee ofpaboTke (B AAWHOM MPWVIeDe TTPH RACTICYATKe WAMOPMANHOHHCH
4ACTH CAHCKA N0 NOPAAKY).

OAHOHAHpARASHHAA UENUTKA — IPOCTeHIIHH BapHAHT CBA3aHHOTO
coucKa. B mpaKTHEe IPerpaMMHPCBAHES UCIIDAL3VIOTCH TAKGKE ARYHA-
(IpaBASHHEIE LPIIOTRHE {KOTAG KaJKABIH 2A€MEHT XPAHUT YKA3ATCAL Id
CACAVIOIUHE U OPCAHAYINEHA 3A€MEHTH CIIHCEA] M AROMYHRIE ARDEBhI.
IMTopoOHEBIE CTPYKTYPEL AGHHEIX HA2LIBAIOTCA GUIHAMUMCCKUMU.

OAHOH H2 YACTO YTOTPeDAHEMRIX R [POIPAMMHDPOKAHAY AHHAMI-
YECKHX CTPYKTYP AQUIILIX ABASCTCSA cTeK. Cmex — 3TO cBsi3aHHAad Ie-
IMOYKA, HAYAAD KOTOPOH HAXhIKAETOH BEDRIMHONA W COCTAB 3AEMeHTOB
KOTOPOH IMOCTOAINIO MCHSAeTCA. KakARN BHOBE MOCTYIAIOIOHR 3he-
MEHT YOTAHABAMBAQICH B BEDIIHHe CTeKa. YAQAeHHE SAEMEHTOB H3
CTeKa TAKIKEe TTPOUIBOAUTCS C BEPIIWHH,

Crer moao0ei ACTCKOW ODHPAMHAKE, B KOTOPOH Ha CTep:ReHb HaAe-
RAKITCH KOAKID. BOSKOe HOBOE KOABLUGO OKAa3RIBAETCHd Ha &€ BEPIIMHE.
CIIMMATL KOALIIA MOFKHO TOALKO cBepXy. [lpuHIHN naMeHeHUs copep-
AMdHUH CreKa yacto QOPMYAIDYIOT KaK «IIOCAEAHHM OPHIITEA — TIep-
BLIM BLILIEAD,

IIpnmep 2.42. Tpedyeros COUrasnTh UPpOLEAYPE A0DABACIHIHI DACMCIITA B
ctek {INSTCK) H HCRAKMENHS aaevenTa Uz creka ((JUTSTEK], ecar aTH sae-
MEHTH — UMMHBOABHBIE BEAMYHEHBL.

B mpomeavpax #CTOARIYATCA THTT AAHHRIX Pa, KOTOPEIA A0AXeH ORITE TAC-
DiAbHO ODBABAEH B DCHOBHOH IpOrpaMMe.

Type e - “TypZlem;
TypEl=n = Record
C : Char; P : Fe
End;

B mpmBepeHHON Aaacce nipencaypc INSTEK apryMeHTOM SBAfETCA
MapaMeTp Sim, COASPAKATIHA RKAKWAEMbIN B CTeK ciMB0A. CChIAGUHAA
IepeMeHHdA Beg COACPXKHUT YKAJaTCAL Ha BEPLUKHY CTEKA IIPH BXOAS B
TIPOIEAYPY W IpH BeIXOae U3 Hee. CAepOBATEABHO, 3TCT NApaMeTp AB-
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ASICTCST M @pPTYMCHTOM, H Pe3VABTATOM NPpoUeAYPH. B caytae xoraa
CreK nycroi, yrazateik Beg paeen Nil.

Pracedure TNSTERK(Var Beg : Pe; S5im : Cnazx};
Var X : P=;
Begin MNew (X) ;

X~ C 1= 5im;
X*.2 :— B=qg:;
Beg = X

End;

B npueeaennoii panee npoeavpe OUTSTEK napaMerp Beg urpaer
TY JF€ POAB, 9TO H B IIPEABIAVIICH NPROUCAYPE, T. C. IOCAC YVAAACIIHS 110~
CAGAHETO CHMBOAA €T0 3HaueHWe CraHer pasdeiM Nil, Hedo, wro ecan
CTEK IIYCTOH. TO YAAAITE H3 IICTO [ICYeTo. AOTHYeCcKui napamerp Flag
TMO3BOAAELT PACTIO3RATR FICT CAYYAN €Can HA BREINOAE H3 OPOIEAYDH
Flag = Truc, 3To 311a4HT, ITO VAAACHHE TPOM3OMIAG, 3 ecAH blag -
— False, v aHauuyr, 910 cTek ORA TVCT H HFMYEro He HIMEHHACCH.

Procedure OUTSTEK (Var Reg : Pe; Var F_ag : 3oolean);
Var X : FPe;

Bagin
If Beg = Nil
Then Flag := Fa.se
Else Begin
Flag := True;
® :— Beqg;
Beg :— Beg®.P;
D1SPOSE (X)
End
End;

AaHHAA TPOLCAYPa HE OCTARAICT NOocAe cefd «Mycopar, ocBOBOMK-
AdA ITaMHATH OT y;\ﬂ!\!—_‘.HH h[X AASMEHTIR.

YNPAXKHEHNR

1. B aporpaMMe UMeRTCHT OIHCAITHA.
Var =, ¢ : “Tnteger; R : “Char;

ONpPeACAUTD, KARHC M3 CACAYHILHY ONEePETOPOR HeNPABMALHEIC H IOTE-
MY
ajp = ¢ 0)¢ = K B P := HNil; NE - Nil;
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AMQ = BY el Fh o NIl mpRY: — PN a) 0t = Crd{R");
WIf R < Ni! Then R~ := Nil“;wIf {§ > Ni! Then ¢~ := D27
A)I€f P — ( Then Write ()M If @ < R Then Read(R").

2. B nporpaMMe HMERITCd OMHCAHHA

Type A = "Chzr;
R = Becord F1 : Char; FZ : A End;
Var B : "B; Q: A;

ONpeAeAHTR AHATOHWA ACEY VHA3ATEASH M AWHAMMYSOKHY TapeMeHHRIYX
LLOCAe BLIIGAHEHHS CASAVIOILHX DIIepParopos;

NEW(Q); Q* = '7';
KEW(PY; P bl 1= Succ(Q™); P, b2 1= Q;

3. Haitry olunDEH B CASAYVIOLLER [IPOIDAMME:

Program Foxanple;

Var A, B : “Intazger:

Beqgin If » - Nil Then Read(2);
A™ = 5h; B = Kil; B" := Z;
NEW{B); ReadiB*}; Writeln (B, RBR);
Nzw{A); B := A; 2LSPUOSE(A); Br:i= 4

End.

4. COCTABUTR TROTPAMMY 3aHECEHHA B AMHAMHYLCKYEH) TAMATE BEIeCTREH-
poro Maccsa H3 10 000 yncea, Xpauamerocs B (paliac Ba MArHETIIOM AUCKS, &
TAKKe [IOHCKA B HEM 3HaYeHHA H HoMepa NepBOTO MAKCHMAARHOFD DAEMEeHTa,

5. BLUMOANHTE YCTECPTOE YINPAMKHCHIC NP YCAOBHH, UTO PAiMEp YHCAOBOIO
M&CCHRA 38PAHES HC DIIPEAEAECH (OMPEASASETCH PA3MEROM haHAA! NpPEANDAA-
racTesl, 4To pasMep ¢aiira He NPCBLIMIACT PAIMEPA ARIIAMHUYCCKOM [TaMSITH).
AAHHEIE B AHHEMHYECKOH NaMATH OPraHH30BATE B RHAE CBAIEHHOT( CIIHCKA.

6. CBa3aiHLE COHCOK IPEACTARAICT COG0H CHMBOALIYIO HCTICYKY H3 CTPOY-
HbLY ABTHHCKMY OYKE. ClLHCATE CABAYIOILNYIO IPOUEAYDY HAM (DYHKITHIO!

a) CIPEASATIOWVID, ABARETCA AH CIHCUOK NYCTRIM;

B] BaMeHAKUYE) B CHHCRE BCE HXOKARHHA OAHOL'Y CUMBOAd Ha BXOMASHHA

ADYTOrO;
B] MEHMIOLYH MECTAMH UEPBBH H IIOCACAHHA SASMEHTEL HELYCTOLIG CLK-
CKA;

1] LPOBEPARCLLYED, YUURHACGYEHB] AM DAEMEHTBL CHMCKE 110 aadiaBury;

Al CIPEASAAIOITYH), KAKES HYKRA BXOAWT B COHCOK HAHGNARIEE ROAWIECTRO

pas.

7. COCTARUTE TECTORYW) IIOTRAMMY, MPAREDIIONIYRKY IPARHALEOCTR PaboTH
upaleayp INSTEK 0 OUTSTEK u3 npuMepa 2,42

B. OueneAkio RAARTRACTCH AHHAMMILCKAR CTPYKTYNA (CRAZAHHAR [eTNTKa). B
EOTORUE ASHCTBYe| LIDHHUKLT sTIEDEBIM NPHIIEA — HePBLM BhllIess, Hamuca rs
OPOHEAYPH REAWEHHST IASKMONTA R OUEPEAR 11T HCKAWITONYA JIASMEHTA W3 (e~
pead. CoCTaBHTh TeCTOBYIO HPOorpaMMy, NpoBepAiRLyic paboTy HpoLUcay).
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EEEY 5HEWHME NOANPOTPAMMEI U MOLYIM

Cranaapranii [TacKaAk He pacloAdTaeT CPEACTRAMH pa3paboTK 1
IOAACDIREY GUOAMOTSK NPOrPaMMHCTa (B oTAMUMHe OT PopTpaHa H
APYTHX f3EIKOE IPOTPAMMHAPOBAHHA BEICOKOTO YROBHA), KOTOpPHIE KOM-
TEHAHDPVIOTCA OTACABHO H B ASALHEHIIM MOTYT OBITB WCHOAB3DBAHH
HE TOARKC caMuM padpafordwroM. EcAlM ITPOrpaMMHCT HMOCT AQCTA-
TOYHO DOABUIHE HAPADOTKH WU 8CAH TE WAW WHRIE TIOATIROTDAMME MO~
IVT OBITH HCIIOAB3OBAILI OPH HANHCAHHE HOBLIX NPHAOKEHHH, TIPH-
XOARTCH 3TH IIOA]_'IpOT'pHM Mhl BAWRKOM HEKAHIYATE B Hl'}HhIﬁ TEeKCT.

B Typbo Tlackase 3TO orpaimuclide IPeciOASBACTCA, BO-NEPBHX,
BEEAEHMEM BHEITHHX NOAIOIPAMM, & BO-BTOPBIX, CORAAHHEM H HC-
NOAEIOBAITACM MOAVAcH. PacemMoTpuM oba crmocoda.

BeeAeHHE BHEIFHUX MOATIpGrpaMM. B 3ToM cAydyae HCXOAHBIH TeKCT
KAKAOH TIPOILICAYPH MAM (DYHKLHU XPAHUTCH B OTASABHOM (hadae T
P HeoGXOAUMGCTH C MOMOITBIO CNeLIHAABHOH AHDEKTHBEL KOMITHAL-
TOpP4 BRKAIOYASTCS B TEKCT CO3AABAEMOL IPOTPAMMEL.

TMpouartocTpupyeM 3TOT IPHEM Ha TIDMMEDS CAEGAVIOIUCH DAAAYH
LeACTHCACHHOH apigMeTHRY: AAHO HATYPAABHOS THCAD R, TpebyeTcs
HAWTH CYMMY MepBoil H MocaeAHeH OHOP 3TOTC YHCAR.

AN DRIISHHS 3aAa4H HCHOAB3YRM (DYHRITUIO, BEIMHUAHKIIYHY YLC-
AC IH(P B 3a0UCH HATYPAALITIOre yncaa. HanpuMep:

Function Digits{N : LonglInt): Byte;
Var Kol : Byte;

Begin
Kal := 0;
While I <> 0 Do
Begin
Kol := el + 1;
N := K Div 10
End;
Digits := Kol
End;

CoxpalimM dTOT TEECT B dhaiire ¢ PACHINpeHHeM.ine (paclIipeHte
AHEMIHHX noAnporpaMM B Typ6o TTackaae), ganpumep digits. inc.

Onuuren Tarcre QYHKUHIG BO3BepeHEA HATYPAABHOIO MHCAA B Ha-
TYPAABHYH) CreleHh (a'):

Function Power (A, M:TongTnt) :LongInk; {pattn power. inc}
Var I, &t : Longlnt;
Begin
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1= 1 To N Do
3t 1= 8% * A;

Powexr := 3t
End;

Tenephn cocrdBUM OCHOBHYK) HPOUPEAMMY, DEIHAKIIIYH] MOCTIRACH-
HYIO 33AA%Y € HCHOADLIOBAHHEM OIHCANIILIX GyIIKIIHEL

Program Exarplel;
Var N, S : Integer;
[$1 digits. inc} {Tloaknoiesre BHemHEW QYHKUMY M3
paina digits. inc, SHUMCIARWMCH KOAMYECTES Uudp B
IaANKC 4KcLa)
151 power. irclt {MNonkmeteHMs sBHerH2H QYHKIMKY MA
Palna power, inc, BHEMCIAGUCH pE3ybTaT BOIBCICUNA
dMTlia A B CueneHB N}
Bagin

Write{'Beegure HaTyparsHoe umono: '} Readln{N);
[Ana ¢npelesieHMA NocaedHai wadpu wacaa N Gepewcs
OCTaTOK OT LEeJI2HMA ITOTS YAconma Ha 18, a onas onpe -
oenexus nepeoA uudpsl "ucho N memdrca Ha uucno 10,
BIOBEEOcHHCE B CIeeHbB, Hd SOMBEMLY MeHBIYE, Hew KO-
JIHMYECTBD Ll,M(Ilp B ZaldCH 4dMcJsa N (Ta‘K‘ ¥EK HyMepallA
paspaneoe HauMHaeTcs < ()}

S := N Med 10 + K Div Power (10, Digits(N) —1):
Writeln('AockoMasa cymMva: ', 5)
End.

AHPeRTHEA KOMUMAATODRA {S] <uMA (afiaar} MO3BOAACT B AGHHOR
M@UCTO TeKCTa [IpO1PAMMBL BCTABMTE COARPRKMMOE (hallha C yrasaHHEBIM
HMOHEM.

DAalAE C paClIHPEeHIEeM.INC MOMXHO HAKAIAMBATE Ha MATHHTHOM
AHCKe, (POpMHpYA TAakHM o0OpazoM AWIHYI0 OHOAHOTEKY HOAIIDO-
TpaMM.

BHeUIHHEe TIPGIEAYPE COIAANTCA H BHEADW KFICA B HCIOABIYHIILIHE
HX MPOTPaMMLI TAK Xe, KaKk H (DYHKIIHH B pacCMOTPEHHOR 3a53ue.

Co3paHHE H #ACHOAB3IOBAHHE MOAyAek. PacCMOTPHM TeHoepk CTPYK-
TYPY, pa2paboTKy, KOMITHAAIHIG H MCTIOAB3OBAHHAE MOAYAST.

Mogyap —— aTo nabop pecypcol (PYHKIHH, IPOLeAyD, KOHCTAIT,
MepeMeHHBIX, THIIOR W 'T.A), pa3pafaTHBASMEIX U XPAHUMEIX HO3ARH-
CHMO OT HCNOALIYIOIIUY UX IPOIPAMM,. B OTAMMHE OT BHCLIHHX NOA-
MpUrpaMMm MOAYAR MOXKET COAEPMKATH AQCTHETUMHO foasiod HaBap
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IIpOIEAYD M (fyHRIMA, a TaKKE APYTHX DPECYDCOB AASM palpaboTKH
nporpamy. B ocHoBe HASH MOAYABHOCTH A€KAT OIPHMHIMIIE CTPYETYD-
HOUO OporpasMMyporakig. CyecTRyIoT cTaHAAPTHRIe smoayAal Typbo
[lackaas (SYSTEM, CRT, GRAPH m Ap.}), ciparcuyHas MHGOPMALIHSA 110
KOTOPBIM AgHd B HpuAcsRcHHAx 1...3.

MOAYAE WMeEET CAGAVIOIUYID CTPYKTYPY!

Unit <uma wonyna»: {Saronoepox mogynal
Interface

{UuTeptetickas vac™h}
Inplementation

{Pazgen peasmzanmum}
Begin

{Pa=nen MHMUOMAIMSZIIMM MOOYNA |}
End.

[Mocae caymeHHOTO cAoBa Unit 3aTUCRIBaeTCS UM MOAVAHA, KOTO-
poe (AAI YAOGCTHR AAABHEAINNX ASHCTBIHE] AOAKHO COBOAAATE ¢ HUMe-
HeM (patirg, COASPHAINET0 AQHHE MOAYAB. CASA0BATCABHO {KoK IPH-
uaTo B MS DOS), UMS He AOATKHO COAEDKATE DOACE ROCLMH CHMBOAGE,

B pasapeac Interface o0wABAIIOTCE BCe POCYPCLI, KOTOpLE OYAYT B
ABALHPHNIEM AOCTYIIHR TIPOTPAMMMITTY TIPH 1OARKAKUEHITH MOAYAS.
AAd DOAIPOrPAMM 3ACCL VKEILIBACTCS AHIIL MOAHBH 3aroaoBoK.

R pazpere Implementalion onMCHBAKYIC] BCe HOATTPUTPAMMAL, KO-
TOPLIC SHIAH paHee OObABACIIH. KpoMe Toro, B HeM MOIyT COASTKaTL-
CH CHBOW KOHCTAHTH, [[€PEeMEHHLIE, THILL, TOATIPOTPAMVbLI, KOTOPBIE
1I0CAT BCOOMOTATEALHEIH XapaRTep H HCHOOABIVIOTCA AAM HATHCAHUA
OCHOBHBIX NoAODperpaMM. B oTAHuHe ©T pecypcoB, OUbMBAEHHEIX H
pasaere Interface, Bce, UYTD AONOAHHTEARHO OOLABASIETCA B
Implementation, yke He fyaeT ADCTYOIIO OPH HOAKAIOYEHHH MOAYAS,
TIpu omucaHWH OCHOBHOH NOATDOTPAMME AOCTATOYHO YEAZATE €8 HM4,
He NepenUCcHBad MOAHOCTLIO BECH 3alOAOBOK, & JaTCM 3aHCATL TCAO,

Pazpen MHEMITHEAH3SNHH [3843CTYH) (ICYITTEYHOLIEH] COABRRUT
QOCPATOPEL, KOTOPEIC AOANC OLITL BEIIIDAHEHLL CPA3y JKC IIOCAC 13-
MYCKA [POFPAMMBIL, HCHOARIVHITER MOAYAh.

INprBeaem npuMep paspaboTKH H HMCIIOAB3OBAHIMA Mopyad., [[lo-
CKOABKY pacCcMaTPHBAaEMan Adiee 3aA@da AOCTATOTHC 3ABMEHTApHE,
OrpAHHTHMCH PACTSYATKON TEKCTa NpOrpaMMEl ¢ NOAPOGHLEIMH KOM-
MEHTapHAME.)

IIpuMep 2.43. PEAAN30BEATE B EHAS MOAYAT HAGOD TINATEPNTDAMM AAT BEITTOA-
HEHHH HiA OBRKHOREHHEIMM APpUDH MK BHAG P/ D) [Tae P — 11cA0e yneas, (2 — Ha-
TYPAARFON YHCAD) CAGAYHHTIHX OMeDalHiT CAOKCHHWS, BEMITTAHKR, VMROMKCHHE,
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ASACHHA, CORPRULICHHA, BUSEBAGHUA B CTENEHE N (fae N — HaTypashHOe YHCAQ),
a TaroKe thyHENMH, PeaAN3yIOMUX ONePany OTHOWEHHI (PabHo, IC PABHO,
DOALINE MAK PdBHO, MEHBIIE HAH PABHU, DOABIIE, MEHEIIE).

TTpw aTon ApNGE NPeAC TABHTE CACAVIOITHM THIIOM.

Type Frac = Record

£ ! Integer;
G o 1..32767
End;

C UCUCABBOBAHNEM DaspabOTEHHLIO MOAYAS DEIINTE ARE 3BAAYH.

1. Aan MaccHe A, sAeMeHTEL KOTOporo — obLIKIIOBCIDIKe Apobn. Halith
CYMMY BCOX IAEMEHTOB H HX cpeiree apudmernueckoe, Orpeibl IPeACTAEHT b
B BHAE HECORPATWMEX ARDOH,

2. Aul MactKB A, 3AEMERTHL KOTUDOID — OOLIKHOHEITHEE ARODH. QTCopTH-
POBATE €r0 B TIOPAAKE BOIPACTAHHA.

Pearnsangua HAGOpA LOATPOIPAMM B BHAR MOAYAL:

Unit Droby;
Intarfacea
Type
Matur = 1..Higr (LangTnt);
Frac = Record
P Longint;
¢ @ Natur
End;
Procedure Sokr(Var A : Fracg):
Procedure Surma(, B : Frac; Var € ; Frac);
Procadure Raznost (A, B : Frac: Var ¢ : Frac):
Brovedure Hroizveden,o(®, B - Fracvy; Var C 1 Frac):;
Procadure ChasTnoe{d, B: Fracy Var O : Frac);
Frocedure SlLepen (i Tracy N : Natur: Var T @ Fracl:
Function Menshe(d, B : Frac): Boolean;
Function Bol:zhe (A, B : Frac): Boolean:
Function Rawv-c (A, B : ¥rac): Boolean;
Function MensheRavno(A, B : Frac): Boclean;
Function EolsheHavno(l, 3 : Frac): Boglcoan;
Function KeRavho(A, 3 : Frac): Beolean;
{Paznen peal3arim aoNynr )
Implenentation
(BEauborsimit ofmel A2nMParns ITRYX vuosm —
BIIOMODATENREAS GYRKIMA, paHee He oOBLABNEeHE&A}
Function KodEvkl:idi{d, B : Matur): Hatur;
Bagin
While A <> 2 Do
If 2 > B Than
If A Moo B <> 0 Then & := A Mcd B
Elam 2 : - B
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Else
If B Fod s <0 Then B :(— B Moo A
Elzsa B := A;
Nod=vklid ;= A
End;
{ToxpawsxMe Ipobu
Procedure SoXr;
Var I, ¥ : Walur;

Begin
IfE A.P <> O
Then
Begin
If . < 0
Then M := Abs3{A.D)
Else M := A, F; {CaBMETRHKME TUNOR, ™ak Kax
A.P-LonglInt}
N 1= NodEvk_iddM, A0}
2. P :— BR_P Div H;
A.Q = R.D iv M
End
End;
Procedure Sumra; {Jywvma Opofieit}
Begin

[ 3nasdcnavens Epote]
.2 o= (ALO » BLY) Civ HodEvk id(a.D, B.CH:
| ducisrone ppotu)
L% = AP « O, Div A.Q + 5.P % Z.C Div 5.0Q;
Sokr ()

End;

Procedure Razncst, {Paznocre Orobeni

Begin
{3HaMeEaTere OwoOM:
C,Q 1= (A0 % B.Q) Div Nodavkl'dia.J, B.Q);
{YucauTene Opobnul
C.pF = AP £ C.0 Div ALQ—-R.P = C.Q Div B,.O;
Sakr (Z)

End;

Procedura Proizvedenie; {YuWHOXeHHs Ipolel|

Begin
{ZHaMedaTeTe OpoSu}

.0 = A, 3.0,

SHuoryTars ApoBrr

C.P = A.FP = B.D:

Sokr (Y
End;
Procedure lhastnoe; {dsneHMez Jpoten:
Begin
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| Bdamedarent upcbn:

. = B # B.?;

{Hrcimaente upodu}

C.E :— A.P % R_O;

Sokr ()
End;
Procedure Stepen; {BoseereHMe npofu B CTEM2HL)
Var [ : Katur;

Bagin
c.g o= 1y
C.F o= 1;
Sokris):

For 1 := 1 To N Do
Proizvodenic (A, C, )

End;
Function Fenzhe;  OrHonedws «<» uemxuy ApohAwmm )
Begin

Meashe := A.TF * 3,0 < A, Q0 » B. P
Bnd;
Function Bolshe; {Jrdowsdue «»» Mexay gpobamd}
Regin

Bolshe 1= A.2 » 3.0 > A.Q = B.P
End;
Function Ravac; <CrTHOLeHKE «—» MeXOy ApobamM}
Begin

Ravng := 2. P * B.G = A_.Q * B.F
End;
Functian TolzheRavno; {JIrHomeHWe «2» MexTy NpotaMu)
Begin

Baelshakavnoe = Bolshe (A, B) Or Ravno{A, B)
End;
Function McnsheRavno; [ Orgowcinic «S» MexRIDy Opotiasoa}
Bagin

MenshoRavno = Monshe (A, BY O Ravno (&, B}
End;
Funection KeRavino; {OTHODSRME €< MEXOY LpOGEMI
Begin

NelRavno := Mot Rawvno (i, EB)
End;
{Pasqcy MIMLAANMIANMA MOLYITA ]
Becin
End.

TIpu paspaBuTKe MOAYAA PEKUMEHAYETCA CASAYIOLMI HOPAACK!

1} CHPOSKTHPOBATE MOAYAL, T. €. ONPEACAHMTL GCHOBHBIE U BCIOMOIATEALHIEIE
LOATIDOTREMMEL U ADVIHE PECYPUBL;

2) CIHCATE KOMIOOHEHTH MOAYAS;
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3) OTASAMTE KaSKAYIO TIOANPOIPAMMY OTASABHO, MOCAE HETO «BEACHTLY B
TEKCT MOAYASL.

CoxpanaMm TereT paspadoramuoil nporpaMMel B thaiae DROBY. PAS u otkom-
IIHAHPYEM MOAVAD, HCIIOABSVE BHEUIHMA ROMIIMASTIOR, [IOCTUBAHEMBIF BMECTE C
Twvpdo MackareMm. Kovawaa GyaeT umetr mup, TP DROBY. PAS. Fean R TercTe
HET CHHTUKCHYSCAME OUIUBoK, noavuum haiia DROBY. TPU, wHade DYAET Bhise-
AEHD COOTBETCTBYIONIES CHNBIIEHHS ¢ YRAZARUEM CTROKH, COASDPHKATTAN OIIHG-
Y. ADYI'OA BAPUQHT KOMIHASLNK; B MEHK CUCTEMBE LIPOTPAMMAPCBAHHA Ty pbu
TTackaas BeIBpaTs Compile/Destination Disk, a aatem — Compile/Rnild.

Teueps MOMHO TCARAIOYH b PA3Pa00OTAHHEI MOAYADb K IIPOTRAMME, IAe
TAAHUPYETCR €T0 HETINALROBAHHE.

IMporpaMMa penIcIina IepBoH IOCTABACHIIGH 33pa¥1 CYMMHUPOBAIHA Mac-
CHBa ApobeH:

Program Sumn;

Uses Crcby:!

Var A : Array(l..130]1 Of Frac;
I, ¥ : Integer;

3 ¢ Frac;
Bagin
Write ('BRem Te KoIMUSCTRG BI&SVMEHTOE MaccHMra: '):
ZeadLn (M)
S.P 1= 0 5.0 = 1; [([MeprO¥auaTkHD CYMMa PARHA HYTIR}
For . =1 To N Do {BEcaMM M CYMMAPYEM JRobBM:
Begin
Write ('Beegaie duoyuerela ', L, - gpobk: ') s
Readlm (A [T].FE);
Write ('Beedare saMmedarens ', 1, -3 uoofer ')

Readlm {(A[T].C);
Summa (A[TI], 2, 5):
End; :
WriteLn("Cwrer: ', S0P, /', .0
End.

BTOp}"IO ODOCTABASHHYH) 3344TY — COPTHPOBKY MACCHBA — TTHTATEAKD TPOA-
AdldEeTCH PeITHTEL CaMUC oA TeARLIIO.

Kak BHAHO H3 MPHREASHHOTO NPHME[H, AAH TOARAIOUEHHS MOAYAS
HCTIOAB3YETCA CAVHEOHoe CAOBO Lses, MmocAe ROTOPOro YKA3EIEARTCH
HMA MOAYAA, AdI—IHEL?[ CTROKA 3ANHCKWRACTCA CPady e MOCAS 3aTOADB-
Kd NpOrpaMMEL Bcan HeoDROARMO NTGAKAHINHTE HECKOARKD MOAYACH,
CAH [IepeqducAsioTcd YCpo3 3alluTyIo.

[Mpr MCNOABZORAHAM RECYHCOE MOAYAR HPUIPEMMUETY COKCEM He
005133 TCALIIC 31IA8TE, KAK pafoTaloT BLIZEBASMLIC IOAIPOIPAMMEL. AD-
CraTOvHED HHETHE HARHATEeHWe HOANDOrDAMM B MX CIIE!LI,H(pMRﬂLLHH, e
HMeHa K napaMeTptl. {lo aToMy NPHHITHIY OcyInecTeAgeTCsa paboTa co
BCEMH CTAHAAPTHBIMH MOAYAAMHA. CAeAOBaTEALHO, eCAH MpOrpaMMECT
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pazpadaThiRAeT MOAYAM HE TOARKC AAS AHYHOTO IOAB2OBAHHS, MY He-
OOXOAHMO BLIMOAIMTL ITOAIIOe GMHCANIME BCCX AOCTYIIHBIX MPH IOA-
KAKMEHHH DECYPeOs,

YNPAMKHEHWH

1. Mcnoaraya omHcaitiuii b AQIIIOM HOAPAIACAL MOAVAL Droby, peIiidTE
CABAVIOILYEY 3dAa49y. AdH MacCHB A oORKHOREHHEX aApobel. HauTu cyvmy
neox ppofel ¥ posYALTAT NPEeACTALHTL B BHAC IICCOKPATUMON ApoOH. Burunc-
AMTEH CpeaHee apPH{EMeTHYeCKOr BoeX Apofell H Pe3VARTAT NPeACTARATE B BHAS
HECOEpAaTHMOE ApoSH.

2, Mc1vAbsYA ULACEHEEIR B AdHHOM IICADA3ABAE MOAVAL DToby, peluTs
CABAVEOIYH) 2aA8YY. AAH MAcCHE A OOLIKIIOBCIITHE Apodeli, OTcaopTHPOBATL
€0 B HOPHAKE BUSPAUTdHHA,

KOHTPOMNEHBIE BONPOCH)

1. KeM, korga 1 © kAKOW uensia Beln pa3paboTad A3biK NPorpamMmu-
poBaHua MNMackans?

2. M3 kaxkux pa3fencs COCTOMT NporpaMma Ha [Nackane (B Bepoum
Typ6o lMackans)?

3. Kakue rpynnsi CUMBONOE RXOORT B andiasur MNackana?

4. Mo kakvm Npaernam 3a8arnTeA nnenTuhvkaTopel? MNprBeEavTe
NPUMEPLI BERHBIX W OWWEDYHEIX BAPUaHTRE MOEHTUdIMKSTOROE.

3. Kakue TWnkl fQaHHLIX OTHOCATCA K NOPSAKOELIM W Kakve oftlue
CBOACTEA WX OOLBAWHAKOT?

B. YeM 0TNM4aINTCA NPOCTRIE TUNE! JAHHEX OT CTPYKTYPURDBAHHLIX?
HazoBuTe cTpYKTYPUPOBaHHLIE TWMNbl AaHHEX [ackana (TypBao MNa-
cKans),

7. Kak npegctaanaTed 8 pazfene OnMcaHW TUNDE NERaYCIAEMBIG
W WHTEpEaNEHEIR TMNel? MNpuBegnre npuMeps!.

8. B xakmx cry4asx pe3ynkTarom apndiMeTHeckol onepayl cTaHo-
BUTCH BEAWYMHA Lienoro Tkna? MNpuseauTe NpMMEpLI.

10. Kax peannzopats & [ackans Bo3BeAeHME B CTENEHE B CNy4ae Leng-
ra v B CAyYae SEWSCTESHHOMD JHAYEHWA NOKa3aTEna GTeneHW?

11. Kakne norvyeckme anepagmu [Mackana u Npasura vx BeiNONHBHWA
(rabnuuel WCTMHHOCTW] BBM W3BECTHBHI?

12. Pacnonoxute B nopApke yObIBEHAW NPUDPWTETOR BGE ONEpPaLMA
Meckans U3 cneayKILWx rPynn: apugIMeTUHECKAR, NOMTVYBCKWE, OT-
HOLLIEHMS,

13. C naMalieio Kakux ONepaTopos PeanuayloTea B NporpaMMe Beoq
J3HHEIX ¢ KNABWATYPL! M BeiBAg Ha 3kpaH? OnuwvTe WX diopmMar.

14. Kakvm crnocobam MOXHO yNpasnaTs iapMaToM BbiBona [aHHEX?
MNpvBEAWMTE NPUMEDBI ONA GaHHLIX Pa3HbIX TYNOB.
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15.

1B.

17.

18.

18.

20.

21.

22.

23

24.

25

26.
27.
28.
29
3a.
31.
aa2.
J3.

34.
39

HapucyTe CHHTaAKCHYeCKyD OMarpamMy OnepaTopa BRaTBNEHWA U
chopMyNMPYITE NPABUNA Bro BbINQNHEHKS.

Hapucy#Te CUHTAKCUYBCKYD AWarpaMmy onepartapa asiiopa u
chopMyNMPYATE NpaBWna Bro BhiNONHEHUR. -

HapucyRTe cuHTaKCUHECKYIO AMarpammy orepaTtops UMKNa .
npegycnasren 1 cIopMynMpYTE MPABMNA €ro BeINOMHEHUS,
Hapucyirite cUHTakCUMECKYHD AMarpaMMy arnepaTopa LWMKna ¢ no-
CTYCMNOBWEM W CHOPMYNVPYATE NPABWNAa era BuINONHEHWA.
HapucyaTe cUHTaKCUYeCKYD guarpaMmMy onepaTopa Lukna ¢ na-
DaMETPOM W CROPMYNMPYATE NPaBKNE Er0 BLINOMHEHWA.
MNogpbepuTte 3amayvy, KOTOPYHD MOXHO DEILMTL, MCADRLIYA TOW
BapUEHTa onapaTopoB uukna: uukn «Mokar, yukn «fox», umkn ©
napaMeTpan. CocTABRTE NPOrpaMMil.

B vem cocTouT pasHuua Mexgy diyHkuden 1 npoueaypon? Mpu-
OyMBEATE 38034y W CNWVTe ee pewierne B opme iyHKLMK 1M B
thopme npodenypel.

MpuaymaiTe Npuvep 3a8aqid, KOTOPYID MOXHO PELUMTD C NOMOLLILHD
NEOUEAYPEl W HENB3A PELUWTE © NOMOLLBID dryHKUMK.

Yo Takee diopManeHse W akTuHeckie NapameTpkbl NoQporpamMmes!?
B uem 3akn4aeTcs pasHULIA Mexny NapaMETRaMU-NepeMeHHBIMI
Y NApaMETDAMK-3HA4YSHNAMI B WX ONUCAHLM W VCNONB30REHM NP
obpawleH K noanporpamMme? [ponnmocTMpyRTE Ha npruMeps.
Kakoes NpasWna COOTEETETEWMA My (POpMBENEHEIMA 1 hAKTY-
yeckwmu napameTrpamu? CioprmynupyiTe ux.

B 4eM cocTanT pasHuua MexOy NOKaNsHEIMA K rDGaneHsIMK 0nu-
caHuaMn? [pueegrTe NPMMED NEPEEYM OEHHLEX B NOANPDIPEMMY
yepes rnofaneHule nepeMeHHLe,

Y10 TaKoe cUMBONRHER CTROKE? Hem OHa GTNHYaeTes 0T MacCHEa
cvMEONoB?

Kakwe cyllecTsyioT B [lackane onepaunu, hyHKUMK W npousaypbl
OnA patoTel GO CTROKAMK?

K2k onuceiBAIOTCA B NMPOrpaMme BENWHYHEl PEFYTAPHOrG TWAA
[Maccues])?

Y1o TEKOE PAsMEP MECCUBE 11 PA3MEPHOCTE Maccuea’?

Kak roeHTMguumpyraTea SNemeHTEl Maccea?

B kakoi nocnepgoeaTensHOCTA B NAMATH KOMMLIOTEPA pacnonara
KITCA 3NMEMEHTL MHOMOMEPHDIO Macckea’?

Kgkne AEACTEMA MOXHD BLINOMHATE H3J MAcCUECM B Lenom [He
noanemeHTHO)?

lNpweeguTe thparMeHT NPOrpaMMbl MOCTPOHHOTO BBIBOAA MATPUUbLI
(aEyMEPHOMD MaCCKEA] Ha AKPAH KOMNLIOTEPA.

Y10 TaKoe BHEWIHWA 1 BHYTREHHWA iaine!?

C NomoLUBD KBKOrQ onepaTopa yCTEHABNMBABRTER COATRETCTBUE
mexay IaAN0BoA NepeMeHHOn [BHYTPEHHAM (haRNOM] M BHELLHAM
damnom? OnuwmTte era thopmar.
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a8.

37.
38.

39.

40.

41.

42.
43.

43,

486,

47.

48.

49,
S5C.

€ noMoWe KBKMX CNSPATOROB NPOVEBOOMTCA OTKpeITHE thaina
[ANA 4TEHMA 1 A3MAcKH?

“To npovcxoguT NpW BRINCNHEHWKM ONEpaTopa SakpeITwA (anna’?

B uem 3akmovaeTea pasriiba MEXDY TUMMarposaHHLIMK thainamMia
W TEKCTOBEIMK hannamu?

C nomMoLLBKo KakKx DNepaTopos DCYLLECTERAIOTCR BEOS W BLIBD[ B
TUMW3KPOBEHHBIE W TBKCTOBLIE dhalinel? [preegiTe npUuMepsl.

B yem cocTomT pasnmuvme 8 MCNONBL30BaHWY (halnoe nocnenosa-
TENbHOrD W NPRMOre goctyna?

Y1 Takoa KOMBHHWPAEAHHBER TUN QEHHBIX U KBK OH ONACEIBAETCA
8 nparpamve? Kaxk onvcbiBaeTca BeNU4Ha KOMBUHWPOBAHHOMD
Tvna (aanvek)? MNpueeavte Npumep.

K&k HESHMGWUMPYIOTER SNEMEHTL! 3andck? [NpueeguTe Npymepbl.
B vem 3axmgHaeTca paanyyue Mexdy CTaTHYSCKUMK K OWHaMK-
HECKUMW BENHYUHAMM, CTETHHECKOM Y AVHAMUMECKON NaMsTLIO?

. MTO Takoe ykasaTenk W KaK QH ONUCLIBAETCH B Nporpamme? Kak

MHEHTH¢]HHHDYMTCH ouHamMu4eckua I'IEDEMEHHbIE?

C NomoLLbLo Kaxoro DNERATAPAa NMPOWMCXOAWNT BeIQENEHWE MeCcTa B
NaMATH NCL QWHAMUYECKYIO BEAWIMHY?

C NoMDLLEID KEKOrD ONeEpaTopa nponcxoowT oceoboxpeHve mecTa
B NaMATY, PAHER BbIOENEHHOTD N OMHEMWYECKYHD BENUYHY?
Y10 Takos ceAzaHHER cnUcok? Kak oH diopmupyeten? HTo Takoa
crek?

B yem COCTOWT pazHuL|@ Mexny SHYTPEHHEI W BHBLLHEN nonipo-
rpaMmoiA? Kakue cyllecTeyKIT cnocobbl CO2A8HWA BHBLUHWX Nafd-
fporpamns?

Yo takce mugyne? Kakyio cTpykrypy oH umeet?

Y70 HyXHD cOenaTte B NPOrpaMmMe InA Toro, 4robe! B HEM MOXHD
BLINO MCNONE30BaTE PECYPCHl Moayna?



Naea 3

METOLbI NOCTPOEHNA ANTOPUTMOB

M3 AaHHOW rA&BHI BBl Y3Haere:

1 O DPAAHIATIHW HA T3LIKE NPArPavMHPOBAHKA [TaCKaAh TCXHOAD-
THH NOCACAOBATCABIOA ALTAAM3AIIHH IPH COCTABACIHM CACK-
HOW HPOTPAMME;

» 00 OTAdAKe MpPOrpaMMbEl M MOCTPOCIIHH NOATIGH CHCTeMLI Te-
CTOR;

" Kak [IpOrpaMMHDYETCs 3aAaYa 0 XaHOHCKOM GallHe ¢ HIOMOIBIO
PeKYPCHEHOH [IPOLEAVDEL

® ITO TAKOE 3aAQYH Nepefopa M KaK MOKEHC OINTHMHIHPOBATh IIOA-
HHIH Tepelop BCEX BAPHAHTOR;

® O PeKYpPCHUBHOM aAropiTMe ITepebopa © BOABpaTOM Ha NpHMepe
33A4MK O NPOXOXXACHIH AQOHDHETA;

& O KPUTEPHAX CACMKHOCTH aATOPHTMOB,

2 0 NOCTAHOBKE 23A84M COPTUDOBKH AAHHEIX;

B 9T TARUE AATTODHTM C()p’I'HpUBI&H BEAROHMEHKEM,

B KAKOBA CYWHOCTL dATORPHTMA OLICTPOH COPTUPOBKH 3. X0apa;
s 0of OIEHRAX CAQKHOCTH AATORHTMOB.

Bsl HAVYUHTECH:

B NpUMeHSTh METOA IOCACAOBATEALHON AETAAM3AUHMH IIpH IIpo-
FpaMMHpOBaHHI'I CAOMHBIX 3dA84;7

® HCTIOAL3OBATL PEKYPCHBHBIE AATOPWTIME AMT PeuleHns XKoMBH-
HATOPHRIX 3aAa4;

B OTNPEHHBATE CAQAHOACTE aATOPRMATROR.
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METOJ] NOCNEAOBATENLHON
OETANA3ALMN "

B COOTBETCTBHH € OCHOBAMH CTPYKTYPHOLO NPOrpPaMMHPOBAHHS,
METOA, MOCASAOBATEABHON AETAAH3AIHH JBAAETCA IPHEMOM NPOEKTH-
POREHHA CAGKHHEK aATOpHTMOB. CYVTEL 3TOr0 MeTOAa (CM. nmoapaza,. 1.6}
3AKAIOYAETCA B CAEAYIOLIEM: CHAYaAd AlIAAM3HPYCTCA HCXOAHAHA 3a543-
8, K Hell REIAGASIOTCH NOAZAARTH M CTPOWTCA HePApXHA TaKHX TOA3a-
pad (puc. 3.1). Aanree cOCTABAHIOTCA AATOPHTMEL (HAM TTPOrPaMMLI}, Ha-
YMHAY € OCHOBHOO AAIODMIMA (OCHOBHOR MROUPaAMME], 4 ddTeM —
BCMOMOTAaTEALHEIC AATOPUTMEL © IIOCASAOBATCALHLEIM VTAVEACHHEM
YPOBHA, HOKA He OYAyT NOAYYEHB aAIDPHTVEL (IOANPUrPAMMbI), CO-
CTOANHE H3 IPOCTEIX KOMAaHA,

Bepaemcs ¥ npumepy 2.17, B KOTOpOM iPHBEASHd MpPOrpamMMa
Interpretator AAq pelfeHUd WCHCAHON CHMBOABHCH CTPOKH BUAA
‘A+ B=",

CihopyyanpyeM TpeSoraHWSA K nporpaMme [nterpretator, KOTOpLie
cacAaloT ec foace VITMBCPCAALHOH, 4E8M BapHaHT, PACCMOTPEHHEIH B
noaApaia. 2.15.

1. Oncpanabl ¢ m b MOTYT SLITL MIOIOMHAYHLIMHE EARIMHU TOAQH-
TeABHBIMH YHCAGMM B Ipepeaax MaxlInt.

2. Mexay 3aeMeHTaMH CTPDKH, & TAKOKe B ee HauaAe H KOHIE MO-
YT OLITEL npofeat,

3. ADAKREH DUYIBCTEARTRCH CMHTARCHYECKHI KOHTDOAD TEKCTa, KO-
TOPLIE OTPALKYMEBACTCH NIPOCTEHITNM BAPHALITOM: CTPOKa ACAMKHA CO-
CTOATE TOABKO HA 1HPP, 3HAKOB DNEREIHA, 3HAKA «=» W NPONeAOB,

4. ACAIRSH MPOBOAHTLCS CCMANTHYCCKHA KOHTPROAL: CTPOKA AOMNK-
Ha OBITE nocTpoeHa 0o cxeMe 'a @ b =", OuuOKra, ecan Karoil-ro aae-
MEHT OTCYTCTRYET HAH HAPYIUEeH HX MOPSAOK.

2. ADAJKEH OCYIECTBAATBCH KOHTPOAL AHAIIA30HA 3BaYeHHE one-
PAHAOR H DPe3yAETATa (3HAYEHHA He AQATKHE! BHIXOAHUTE 33 IIpeAeanl
MaxInt).

W= mpHReARHHOrO NepeyuHd TPefoBadHE ICHO, YTO NPOrpaMMa GVAET
HCIPOCTOH. COCTAanASTE e OYACM. HCHOALIYI METOA TIOCACACBATEABHOMA
AETIAMIA I HK. Hd‘-l H&M O |1p(-m(:'ram\er-( HH H CadMOM ()GIII,EM BHAS ahl"OpHT'
Ma KaX Auiiefnol noCAeAOBATCALHOCTH JTANOS POIUSTIM 3aAAtH.

1. BBoa, cTpOKHA.

2. CHHTaKCH'IeCKHH KOHTPOAER (OIpejeAelirie, HET AW HeAOITYCTH-
MBIX CHMBOAOB].

3. CeMAHTHYSCKHH KOHTPOAR (oOpereAcHUE, MPABHARHO AM IQ-
CTPOCIIO BHIPAIKCHHE).
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Puc. 3.1. Miepapxwur nopzapad

4. BelpeAeHHe 0NEpaHAOB, NPOBEpKAa HX COOTBETCTBIA AOIYCTHMO-
MY AHATIa20HY 3HAYRHUH T NepeBoA B TeALle YHCAR.

5. BeIoAHEHH OTIepaliiy, TPOBEPKA COOTBCTCTBHA PCIYALTATA AQ-
MYyCTEMOMY AHADHIOHY SHAUCHWAR,

6. Bunop, peayAkTaTa.

Otann 2.5 Gyaem PACCMATPAESTE KAK 110A33A44H TIEPROIC YPOR-
51, COOTEETCTHCHHO I1a3Bak WX (M OyAylLlo IOAIpPOTPaMMLI) Sintax,
Semantika, Operand, Cale. Aas MX pearrsaduH Dorpebyercs pelne-
HHUE CACAVIONIMX [OA3AAAY: TTPOIIVCK AWITHUK NpobercB (Propusk) #
npeofpa3’oBaHie CHMBOABHON mudpel B Leace uHcao (Cifra). Kpome
TOrG, 1PH BhIARABHMM OIIEPAHAOB NOTPeOyeTCA PACHOSHABATH Olle-
paHa, IPEeBHINAFOLIHE MAKCHMAALHO AONYCTHMOe 3HATeHHe (Error).
OOofiigas BCe CKa3adHoe B cXeMaTAYecKoi diopMe, 10AYIAeM HeKo1D-
PYIO CTPVETYDY NMOA3aAAY, KOTOPOH 6VASeT COOTBETCTBOBATE aHAAOIMY-
Had CrpyRTypa NPOorpaMMHRX MoAyae# (puc. 3.2).

{lepertii war gemaiuaaii. CHAYaME HAMETHM BCe HeoOXOAWMEIe
IOANPOTRAMME], YKA3dDB AALIL X JarcA0BKY (cneOudnkanym). Ha me-

Interpretator

Puc. 3.2. CTpyKTypA NpOrpamMMHAbi: MDRYNEN



CTe NOAOPOIPAMM 3ANHIICM IIOACHAIONNE KOMMCIITAPHUE [TakoH BHA
MOAIPOTPAMME] HASBIBAKIT AAIAYIIKOW), 3d4TEM HANMINEM OQUHOBHYH
9acTh NPROrpaMMLl.

Program InlLerprelator:;
Type “ozInt = O, . Maxlrt;
Var Line : EString;
A, B : Lozlnti;
Znak : Char;
Flag : Booleans
Rezult : Integer;
Procedura Propus<(Stroxa:String; M:Byle; Var
N:Byte);
Begin
{-——Ipoilvcrae™ OCHPAL CToALM:e Npobellsl B CTROKE
Stroka, HauMHaS ¢ CUMRGONa Homep M, B mepeMmannott N
InoaydacT LHoMch ONopaord CHMEONA, e ABIENmeIICA ._I._DO—
Genom———-—1}
End;
Function Cifra{C : Char}: Boolean:
Begin
[———-TNonmyuae™ zHaueHMe Trie, &cnv CHMBORN O ABRTREETCA
uMdpel, wm False —R NpoaTHRHOM crnydas———-—}
End;
Function Sintax{Stroka : String): Boolcan;
Beqgin
[———-CHHTarCHYeCKMA KOHTPONE, JTonydaeT 3IHAUEHMS
True, €ClIM 3 CTRpOXe HeT OPYIMX CHMMBCIOD KpoMe IMip,

THAKCE ONepal A, =Haka '=' u npofesoe. B NPOTHUEHOM
cayuae —False--—--1}

End;

Function Semantika(SLroka : String): Boolean;
Begin

[-—---[pobopacT, COOTBETCTBVCT M CSTPYKTYRA CTRO-
KM dopMmaTy 'a & b ='. ECIM COCTEEUCIBYET, LCUYy4asT
anatevwa True, ecnd HeTr-Falge----)

End;

Procedure Operand(Stroka : String; Var A, B : PeczlInt:
Var 7 : Cravr; Var I'lag : Boaolean);

Begin

{————Balienser clUeDanIe., Ilpopepsst MX Ha COOTIST-—

CTRME NCNYCTUMOMY IHANE30OHY FHAYEHMIT . Hepeme}maﬂ

Flag nenywasT 23Havwedue True, ecnM pelynsTaT npc-
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BEDRA MGTOXRMISILENHA, ¥ False — B MPpOTURHOM Cnyvas.

NMpcoGpasyoT OOCPAEON B LUENHe [TONOKTeNbLHEIC wacma i,

B. B nepeMeHHOLNA Y UDOyuydel BHAK onepaldlan—---1}

End;

Procedure Calc{Z, B : ZozInt; Znax : Char; Var Rez:
Integer; Var Flag : 3oolean;:

Begin

(-—-—--BuMMcjigeT pesyReTaT onepaiuu. LHopepae™ npyr-

HALMASRHCCLs D23YI=TATa L[HMalazoHy oT —MaxInt oo

Yarx_nt. Flag - TmNpM3HAK PE’YNbBTATA [POBEPRXM. Pesyie-
TAT ONepPatHMM NCNYyTagTcs B MNepemMeHHolt Rer----}
End;
Bagin [---~Hadsilo OCHCBEOA 4ACTH LPOrPamMMeE————}
Writeln {'Beerma Brlpamaute: '}y
WriteLn;

Read{Line) ;
If Not Sintax(Line)
Then Writeln ('HencnoyCcTuMERe SMMEBOJIE' )
Else If Not Scenantlika {Line)
Then Writeln{'lleBepnoe Bupa=xeHHe')
Else Begin
Operand(Line, &, B, Znak, Flag):
If Not T'lag
Then Writeln ('CmmmkoM Sonwume oneparme’}
Else Begin
Calc{A,B, snak,kezuls,Flag);
If Neot ~_ag
Then WritcLn{'BojiLwo# polyrLTar')
Else WriteLn(Rezull)
End
End
End.

Bmopadl wiar gemaanigii ~— COCTAaRARHNUE HOATTDOTTE MM,

Procedure Propusk(Stroka:String; M:Byte; Var
NiBytle):
Begin

N o= M;

While (SLrcxa[N] = ' ') And (N < Length(Stroks))
Do

N:= N-1

End;
Function Cifra{C : Char): Boclesn;
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Begin
Cifra := (L >= '0') And (C <= '3")
End;
Function 3Sintax(stroka : S:iring): Boalean;
Var I : Byte;

Bagin
3intax := True;
For I := 1 To Lengthi{Stroka} De
If Not ((Stroka[I] = " ') Or Cifra{(SLrokal[l ) Or
(StrokalIl = "+') Or (Stvexal™] = '=") Or
(Strokal[I] = '#'} Or (Strokal[I] = "='))
Then Sintax := False
End;

Functien Semantika{Stroka : Strxing): Boolean;
Var I : Byte;
Bagin

Semantika := True;

Propusk{(Stroka, 1, I};

If Not Cifrai{Strokal(ll)

Then
Begin
Semantika := Falze;
Fxit
End;
While Cifra(SLrokall]) Do
T :=1T1+ 1;
Propusk(3troka, I, I):
If Not((strokalkl] = '"+") Qr (Strokall] = '—'}
or (StrokalT] = '*'}) '
Then
Begin
Semantika := False;
Exit
End;

I :=1+ 1:
FPropuski{Stroka, T, I):
If Not Cifra(StrokalIl}
Then
Bagin
Semantika := False;
Exit
End;
While Cifra{Strokal|T]) Do
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I =1+ 1;
vrapusk{straokz, I, I):;
If Strokal[I] <> '='
Then
Begin
Semanllka := False;
xit
End;
I :=1+1;
Propusk{Stroka, T, T}:
If I < Length(Stroka)
Then
Begin
Semantika := False;
Exil
End
End;
Pracadure Operand{Stroka : SlLzing; Var &, B : PozInt;
Var 7: Char; Var Tlag : Boolean);
Var P, Q0 : String;
1 : Bvte;
Cade @ Tnteger;
Function Frror(S : String}: Boolean;
{®ynKUMA OpMEMMAacT =2HAUeHM= True, ecpmd B oTpore S
HaAXOAWMTCA YMionc, IQbeBRRUARUEE MEKIMMAFXEBEHOC LCTLOC, MM
False — B NMPpOTHREOM Coyuas }

Const Lim = "327¢7';
Var I: BytbLe;
Begin

If Length(3) > 5

Then Error := True

Elsa If Tength{5} < 5
Then Error = False

Else Error := 5 > Lim
End;
Bagin
Fiag := True;
T 2= 1;
Propusk(Stroka, I, T);
Q="'
Whila Cifra{Stroxa’l}l} Do
Begin

Q =0 + Strokall ;
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End;
If Error(Q}
Then
Begin
Flag := Talse;
Exit
End;

Provusk {5troka, I, I);:
Z := 3trckalll;

I := 1 + 1;
Proousk{SLroxa, I, 1};

Poi= T
While Cifra(StrokalI]) Do
Bagin
P = P + Strakalll;
I (=141
End;
If =rror (P}
Then
Begin
Flag := False;
Exit
End;

Val (Q, A, Code);

Va_ (P, B, Code)
{CrzHpapTHes nporenypa Val npecobpasyer uudpobym
CUPOKY bk CoQTRevCcTEyUee yucene; Code - koad cuiBGEM)
End;
Procedure C:zlc{hA, B : PozInt; Znak : Char;

Var Rez : Intecger; Var Flag : Boolean):

Var X, ¥, 4: Real;

Begin
Flag := True;
Y = A&;
7 1= RB;

Case Znax Of
Yl X =¥ A

R SR S H
'#': X =¥ % J
End;
If Aks{¥X} > MaxTInt
Then
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Begin

Flag := False;
Bxit
End;
Rez = Round{X)

End;

OGpaTHTe BIMMANAC Ha TO, YTo (GyERMA Error onpeaeAeHa KAk BHY-
‘TpeHHs B itporeaype Operand, Tak kak 0HA HCTIOAB3YETCA TOABKO B AGH-
HOH Mpoleaype. APYTHM MPOrPAMMHBIM MOAYVASIM OHA He TpebyeTcH.

ORoHYATEARHO 0OBEAHHKE TEKCTH TOAIIPOTPAMM C OCHOBHOH LEPO-
rpaMMol, DOAYHIEM paboudH BApHaHT OpOTpaMMH Interpretator. Te-
Mepk €& MOMHCQ BBOAWTEL B KOMIIBIOTER.

OTAAAKA M TECTHPOBAHHE ODPOrpaMMBL. HHKOIAR HRAL3A DEITE yRe-
PEHHEIM, YTO HaOMCaHHAA AROrpaMMa Cpady OyAcT BeploH (XoTH Ta-
KOe W BOAMONHO, HO C YOAORHEHHEM 3aAA4H CTAHORHTCH ROCE MeHaeo
BCPOATIILIM). AC OKOIIYATCALHOIO pafovero CoOCTOMHA HPOrpaMMa AQ-
BOAWTCOH B IIpOHEC(‘.E nnmugxu.

OmudrHE B OporpaMMe MOTYT OLITE «s3LIKOBEIC» H AATODHTMHUAR-
ckue. Tlepseie, KAk pasHAO, TIOMorder OOHAPYIRMTE KOMIMASITOD ©
[Mackaad. 210 omnbEy, CBA3aHHEE ¢ HAPYIISHUEM HPaBiA S3LIKA IPO-
IrpaMMEPOBaHKs. Mx TakKe HAJLBAIOT GLIUOKOMU BREMCHL KOMITUAR-
UM, TX KdK ODHADYXRHEBAKITCA (HH WUMEHHO BO BPEMS KOMITHARIHM.
CaM KOMIHAATOD B TOH HAH HHOH (hopMe BEIAAET IMOAB3OBATEAID CO-
ofiiugHde 0 Xapakrepe OMMOKH U ee MECTe B TeKCeTe nporpaMMel. He-
IpaBMB OUEPEAHYIO OIIHOKY, MOAB3OBATOAE IIOBTOPAST KOMITHAALIMIC,
M TaK mpopoARaeTcd A0 TeX IOp, I0Ka He OYAYT AMKBHMAHPOBAHE BCE
OWUGKI 3TOTO TUIIA.

AATODHUTMHYSCKHE OIMHOKM MOrYT IPHBOAMTL K PA3AHYIIBEIM 1IO-
CABACTBHAV, HanpHMep, MOTYT BOIHHKATH HERKITOAHHMBIE ASTICTRMS!
AESACHHE HA 1IYAB, ROPCHE KBAADATHBIA B3 OTPHIATEALHOrC YHCAA, BLI-
XOA MHACKCH 38 TDAHWATIH CTROKH 1 AD. D10 ounifikyg ROEMeH HCN0AHE-
HUA, ¥ OIHA TPHBOAAT K IPCPHEBANHIO BHIDAHEHHA ITROTpaMMEL. Kak
IMPAHHAL, HMEKYTUHS CHCIEMHBIE IIp()l'deMHbIe CpEAC'l'H'd, NOMOTdHILEM e
B MIOHCKE TAKHX o1IHGOX.

Taxoxe MOIYT BOIHHEATh CHTYAITHH, KOTAd aATORDHTMHYSCKHE OINEO-
KI He OPHBOART K IIPEPLIBAHIIG BEIIOAHCHH IporpaMMH. [Iporpay-
Md BBIIIOAHACTCA AQ KOHIQ, BHAJKITCH RAKHC-TO PE3YAETAThI, HO OHH
He BEpHEIe. AAM OKOHYUATEABHOW OTAAAKH AATOPWTMA H AHAAM3A €ro
MPABHABHOCTH [IPOH3BOANTCA MeCUupoBQiiue, T.€. BBIIOAHAETCA
mecm =~ BADHAHT DeIeHWA IdA8TH, AAH KOTOKTO 3apaHes H3ReCTHRI
pesvAbTaThI. Kax mpabHAQ, OAHH TOCTOBHIH BAPHAIT IIC MOMKET AOKA-
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A4Th IIpﬂBHAbH()(‘.'I'b llp(l[‘j‘lHMMhl. CAPAORH'I'!—U\I—;HI_}, nmporpaMMHECT AllA-
JKeH IPHAYMATE CHCTEMY TCCTOB H COOTBCTCTBCIMIO ITAATI TCCTHROBA-
HHHA AAHA HCqu]]th{lR)]l‘LE]'ﬂ HCITRITAHHY ROEH I]pl)l'pﬂ MMHAI.

KaK yRe TOBOPHAOGCE, KAYeCTBEHHAS IPOrpaMMa Hi B KAKOM BapH-
dHTE 1IC ACAJKHA J3aBepUIMThCH  apapyiiHO. TecThl OPOTDAMMEI
Interpretator AOAMHEL IPOARMOHCTPHMPOBATE, ITO IIPH I[IPAaPAALHOM
BBOAE MCXOAHOH CTPOKH BCEraa OyAyT NOAYIAThCA OPABHABHEIE Pe-
SYABTATHI, & TR HAAWYHH 0MHO0OK {CHHTAKCHYeCKHX, CeManTHIOCKHXR,
DLIXOAA 33 AOOYCTHMDIH AMANalon 3Ha4Yelid#) -+ COOTBCTCTBYIOUIHC
C()Uﬁ[JI.EHL-DL TTaan TECTHDRORAHHALH HATITEH HparpaMMeEl MOAEST 6“'1‘13,
HAOPUMEP, CACAYIOIIUM:

Mol L0 bBoapM Yo ACAMEHC LOAYHITECH
1 25+ 3= 28
2 5274 -12315= -7041
3 Gl %25 = 15350
4 2354312 HeaonyrTivele CHMROATT
3 S5=6-1 Hepepnoe pppassciie
[#] F2315-256= CAHILKOM DOABLLKE D18 PdaHABL
f 32000 = 100= BOARINDHA DE3YARTAT

IpaBuALIIOS NROXOMACHHE BCEX TCCTOR — 2TO Te0DXOAMMOC YCAO-
HWE TIPARWARHOCTH NIPOTPAMMEL. 38 METHM, (QAHARG, TTO AAHHOS YCAD-
BUC (IC BCCTAS SIBAACTCH AQCTETOULLIM. YCM CAOKIICC (pOrpaMMa, TeM
'I'II}'}\_HEE Il()(f‘l'pﬂld'l"b H[:'—I(—!I}llh]ﬂﬁ]{)lll”;{ HAdH TECTHIMRAHKA. O1ihrr 0O-
KA3LIB&ET, YTO Aae B «hHDMEeHHEIX» NMPOTPaMMax B HpaIecce SKC-
oayaraluMu oGHapyXUBAKTCA oMMOKH, T e. NpobAeMa TeCTHPOBAHHA
IporpaMMEl —- OUEHL BA’KHAA H OAHOBPeMeHHO OTIeHE CAOKHAA.

PEKYPCUBHBLIE METOAb!

CyTh PEKYPCHRHEIX METOAOR -~ 2TO CBEAEHHEe 3dAdYH K CAMDH cebe,

Kax vKe roBopHAOCE, B []ackase CYIMECTRYCT BO3MOMIIOCTE PEKYP-
CUBHOT( OIPEAGASHHSA (DYHENMTE W TPOLEAYD, PESAHIKINY DERYD-
CHBHELC 3AMOPHTMLL. OAIIAKO CO3AATL PCKYVRCHBIILIY aATOPHTM pCile-
HMWS 3aA8YH 98CTA (IhHEET O9eHh HENDOCTI.

PaccMOTPHM KAGCCHUICCKYIO 38AAYY, H3BECTHYIO B AUTEPATYRC HOA,
HuakaHEeM «XaHoiickad Gawnda» {puc. 3.3).
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Puc. 3.3. 3agava o xaHonckow BaluHe

Ha uaouiapke {Ha3oBeEM ee A) HOXOAWTCA THPaMHAQ, COCTABASHHAA
K3 AHCKOB YMEHLIIAIIEroCs] OT OCHOBAHEA K BepIIHHE pasMepa, 3Ty
IHPaMHAY B TOM e BHAe TpedveTcd NepeMecCTHTL I1a IACIIaAKY B,
[Ipu BRINOAHEHHH 3TOH padoTEl HEOGXUAHMO CODAMIAATE CACAY FOLIHEL
CrpaHH4YeHus;
u l]EpeK}\HAh‘IRd']'h MOMHD '1I'OABKO 1D DAH(}_\JY AHCK.}’, B3.H'l‘l)]\'1)-'
CECPXY MHPaMHALL;
B KAGCTS AMCK MOUKHO '1OABKO HAM Ha CCHOBAHHE RACINAAKEH, MAH
Ha AMCK GOARWSTO pazMepa;
m E KaUecTBe BCIIGMOTAaTeARHOH MOMHO HCNOABIOBATE HACILaAKy C.
Hazpanwe «XaHOWCKad HalNTHA» CBA3AHO C AGTEHAOH, COTAACHO KO-
TOPOH B AABHIMe BpeMeHa MOHEXH OAHOTO XaHOHCKOTO XpaMa B3RAHCH
LIEpeMeCTHTR 10 3THM OpaBHAaM 0alllH, COCToAmyIe U3 (4 AMCKOB.
MonaxH Bce elfe paGoTAIOT U eI ADATO DYAYT paboTaTk!
HeTpyAHO pPeIHTE AAHHYID 383389y AMAT ABYX AHCKOB, OD03HaYHB
nepeMelieHHd AUCKE, HANPHMED © TAOHIAAKE A HA NADITIAARY B Kax
A —>» B, 3aTHILCM aATOPHTM AAS DTOTO CAyYast

A=CA=B C=B8,

T.€, BCero TPH X0AQ.
AATODHTM PCLIGHHAS JAAAYH AAA TPCX AMCKOR OYACT AAMIIIICC:
A=RBA=CB=C A8 C=AC=58 A— B,

T. €. VKe CeMb XOACB,
OnpeacArTE: IHCAC XOACE N AAS K AMICKOB MOAIIO [0 CACAVIOIICH

pPeEyppeHTHOH thopMyae:
N1 - L NK) = 2xNE -1} + L

Tag, uoaydnm 9Hcae X0p0B N(10) = 1023, N{20]) = 104 857, a N(64) =
= 1844 6444073409551 615, T.e. CTOABKD NEPeMOUIRHHHA IPHASTCH
CABAATE XaHOHCKHM MO1iaxay, I1onpodyATe NpUdMIary 3TU YHCAD,
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TenepL cocTanuM NpOrPaMMy, 0O KOTOPOH MaluHia PACCYHMTACT gA-
IOPHTM pafoThl MOHAXOB H BRIBEAST £1I0 A AXIGOID ducha aMckos N
[lycTe Ha DACIDAAKE A HAXCAUTCA N AHCKOB, TOTAQ aATOPHTM PEeNIcIidg
3a2Q4H OYAET CAEAYHOIIHM:

1. Ecau N = (0, TO HHYErc He HAAQ ABAETE.

2, Ecant N> 0, 10 crepyoeT:

w unepeMechrre N — | puckos na C uepes B;
= [IepeMecTHTL AHCK C A Ha I (A = B);
m nepeMectnTh N — 1 AHcEos ¢ C HA B yepes A,

Mpt BRIGOAHEHHN BTOIONO JIYHKTE GAIOPITMAE TTOCASAGRATEABHO Y-
ACM HMCTL TPH JTald DCRCMCINCITAA AHCKOB, IOKA3AlINLIC 11a pHC. J.4.

QUUCAHHE dATOPWTME MMEET SBHU DOKYPCRRBHBIR xapakvep. [lepe-
memenuc N ANCKOR OIHCHIBACTCS YCPCS3 NOPCMCIfee & — | AUCKOE.
A TAE K BBIXOA M3 3T0H IDCASAORATEABHOCTH PEKYPCRBHBIX CCBIAOK
AATDPHTMA HA CamMoro ce6a? O B MepROM NYIIKIC aATOPUTMA, KAKHM
Onl CTPAHHLIM HE Ka3aA0Ch €r0 TPHPHaALHO® CoAepIKaHMe.

A Tellephb NCCTPOWM HNPOrpaMMY pellleHid PACCMATPHBAEMON 3aaa-
¥H Ha [Tacrase. B Heit MMeeTCs peKypCcHBHAs1 mporteaypa Hanoi, sul-
NoAHeHHe KOTOPOH 2aKaHIHBAeTCs TOALKO OIpu N = 0. Ilpu ofpame-
HHH K 3TOH IPOLCAYPS UCTOABIYIOTCA QaRTHYeCKHs HMCHA TAOLIAAOK,
3AAdHHEIE COUTBETUTREHHO WX HoMepamu: |, 2, 3, moaroMy Ha BREIXOAL
IIENOYKA NepeMellleHHi GYAST OIMUCHBATRCA CACAYICIIUM O0Gpa3oM:

1l=21=232=3urTa

[TporpaMMa penleHns 3apa¥H GYAST HMeTh CASAVIOIIHA BHA;

Program Morahi;
Var N: By-e;
Procedure Hanol (N: Byze; A, B, C: Char);
Bagin
If K » C Then
Begin Hancl(N-1, &, C, B};
WriteLni{a, '=>', B):
Hanci (M-1, C, B, A)

End
End;
Begin
Hriteln ('¥YzaxuTe HUCNo QUCEOR: ') ;
ReadLn {H) ;
Hanol (M4, '1', '2', '3")

End.
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Zran 1

A B <

Puc. 3.4, Tpw arana nepemMeLigHuA QUCKOB

JTO 0oAH& M2 CaMBIX YAHBHTEABHmX nporpamm! MNonpobyitre soc-
MPOH3BCCTH €€ HA MAITHIHC, Hpoc;\o,n,urc, KakK H3MeIIICTCA YHCAD Xo-
AOR ¢ pourov N, AAs 4ero MoXReTe caMd A0O0EBHTh H MROIPAvIMY CHeT-
YHK XOADB H B KOIIIE BRIBRCTH CIC 3HAUSHHC HAU MCYATATL XOALI C IO~
PAAKOBBIMKA BOMEPAMU,

METOfb! NEPEECPA B 3AQAYAX MOUCKA

PaccMOTPHM HEKOTOPLIC 3aAQ4YH, CBA3AHHBIC ¢ MPOOASMOH TOHCKA
HHGQOPMATTHH. JJTO (MPOVMHBIA KAACC 38A8Y, ADCTATOUHO TTOApOOHD
ONACAITHLIE B KAGQCCHYICCKON AHTCPATYPE IO NPOrpaMMHpPOBantio,

OOMAA CMEBICA 33484 HOWCKE CROANTCA K CASAYIOIMIEMY! K3 AHHHOH
uHpOpMATHH, Xpadalleica o naMiATd JBM, pLIOpaTE HCOGXOAMMLIE
CBEACHHH, YAORASTEODAIOINNE OUPEASACHHRBIM  YCAOBHAM  [KPHATE-
PHAM].
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TToA0BHKE 38AaUW VR y>Re paccMaTpueaaud. Hanpumep, nouck
MAKCHMAALIIOTNO YHCAA B YHCAOBOM MACCHBE, MOHCK HeOoOX0AMMOI 3a-
unck & thafiae AdHHRX W 1A TAKOW TOWUCK OCYIIRCTRAISTCH Nepebo-
POM BCEX JASMEHTOR CTPYVETYPEI AAHHLIX M HX IIPOBCPKOH I1a cODATO-
AEHHE YCAOBMH HOMCKA.

IMTepefop, MpH KOTOPOM IPOCMATPUBAIOTCH BCE SASMEHTH CTPYKTY-
PBE H KOTOPHIH HA3BEIBAETCA NOAMBIM REPEOOPOM, ABAALTCH «AOBGEBIMY
CIocHGOM IIOHCKA U, OUeBUAHO, He BCRTAA CAMEIM AVULITHM,

PaccmoTpum npumep. B opaHomepHoMm MaccuBe X 33AaHH KOOPAM-
HAETHE W TOUeK, ACKATIMY [1d BOLHIECTEeHHOH "HcAcBoH ocH, Tourm
OpoHyMCeponatnl. Hx 1oMcpa COOTERTCTBYIOT TIOCASAOBATEABHOCTH B
maccuse X. TpebGyercs OUPSACARTE HOMED OepPBROH TOUIKH, HAUOOACED
VAAAGHHOR OT HAYAAA KOODATHAT.

."\eI'KD IOHATE, YUT0 310 SHAKOMAY HAM 3AA0Y4 GMPepstACHTAH HOWMERa
HAUOOABIIETC IO MOAVAIO 3AEMEHTA MaccuBa X, KOTOPas pRCHIACTC
[IOCPeACTBOM IMOAHOIG NepeGopa:

Const N = ~10;
Var ¥ : Array[l..N] Of Rcal; I, Numbcor : Z..N;
Begin
{————DBrOO Macocuea X-———-—}
Namber = _;
For I ;= 2 To K Do
If Abks{X[I]l) > Ans (¥ [Numker])
Then Hunber := I;
Writeln (Nurher)
End.

3AeCE ICAHLIA Iepedop 3ASMEeHTOR OAHOMEPHOTO MACCHBA [POR3-
BOAHTCA ¢ OOMOIGLI) OAHOH HUKAHMYECKOH CTPYKTYPHL

A rengph HPRK TexX Ke WOXOAIEIX ABHHEIX ONPEASAKUM N&apy TOUeK,
PACCTUIHHC MCFAY KOTORLIMK 1auHoOALIICE.

TpuMenns meroa, nepebopa, 9Ty 38ABTY MOSKHO DOIIHTL CASAYEO-
M ofpasoy: nepedparty Boc Iaphl TeYCeK U3 N Jaaaminix 1 oﬁpcm—
AHTE HOMEDO TeX W3 HHX, pﬂ(‘.t?l'(]HHH!—‘. M(—E}K,\y EOYTODR WA HHHEUJ\BIIIEE
{(HAHOOABITHA MOAVAL PA3HOCTH KOOpAMHAT). TakoN MOAHLIA mepebop
PEaAAHIYETCd Uepe3 ABd BACMEHHRX ITHEAQ,

Numher: := 1;

Numkerz = 2;

For I = 1 Toe N Do
For J := 1 To N Do
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If Abs{XI1]  X{J] » Abs(X[Numberl] - X NumberZ])

Then
Begin
Numberi := I;
Numberz = J
End;

OAHAKO OUEBHAHO, 'ITO TAROe peIleHHe 3aAavH HeDaruoHaALHO,
3aech KORAgH Iapa ToweK OVAeT NPOCMaTPHBATHECH ABAXKABL, HAIPH-
mepmnpua l=1,J-2nl=2 J—-1 Andg caydag N = 100 BHIIOAHEHHE
UHEAOB OyaeT mobpTOpaTLCa 100 x 100 = 10 000 pas.

BEITOAHEHHE TPOTPAMMEL YCKOPWTCH, €CAH MCKAKMUTE HOBTODE-
nHda. FICKAIOUHTE TAKKC CACAYCT M COBIaACIImT anadcinmt [ u J. Toraa

N -1)
2

YMCAO TOBTOpeHuH THEAG OyaAeT pasHO , T.e. npu N =100 no-

Ayunres 4950 noRTopRHKA.

AAST HCKAIQUCITHSI IOBTOPCHHNA B IPSALAVIOCH IPOFPAMME CACAYCT
HAMEHHTD Hauaat sHyTPpeHHero ukad € 1 na I+ 1. Toraa nporpamma
TIIPHMET CACAYIOTIIA BHA!

Nurberl ;= 1;

Numkerzd := 2;
For I := 1 To N Do
For J (=1 + 1 To N Do

If Abs(X[I]-X[J]) » Abs(X[Nurberl] —
X[NumberZi}

Then
Begin
Numberl := I;
Number? = J
End;

PaccMoTpeHHEIE BapHaHT aATOpPHTMa NalobeM nepedopom Ges no-
Bmoperuil,

TMpuMedaddc KolIoulg, 9Ty 3aAaYy MOXIC OLIAC PCIIHTE B ARYTHM
cnocefioM, HO B ARHHOM CAVYAS HaC HHTEPeCCRAaA HMEHHD nepeﬁopmﬂf{ daA-
TOPHTM. AAR TOTeK, DACTIOAMKEHHE®R He WA TPAMOW, 8 HA TTAOCKOCTH HAH R
LUPOCTPAHCTBE, IOHCK AABTEPHATHBEL IepebopHOMY AATOPHTMY CIAHOBHTCA
RECEMA TRORASMATITIHLIM, '

B casaviomen zapade TpedyerTcs BHIOPATE BCe TPOHKH umces 0e3s
HOBTDpEHHfI H3 MaCCHBA X, CyMMd KOTOPLIX DABHA ACCATH.
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B 5TOM cAy4ae aAropuTM GYAET COCTONTE U3 TPeX BAOIKEHIILIX IHK-
AOB, UMBIONIHX [IRIEMEHHYHS AAHHY!

Fexr I := 1 To N De
For T :=1 + 1 To N Do
For £ := J + 1 To N Do
If X[I] + X[J] + X[K] = 10
Then WritelLr(X{I1, X[J], ¥[K1);

A TellepL NRPCACTABLTE, YTO M2 MacCHpa X Tpebyercs BLIGPATE BCC
I‘py‘l’ll’lhl YyHLeA, L’yM Md KUYTOPhIX pdBHA AEUNTH, Koauyeorst) yHeeA B
rpynnax MoXeT HuTE AI0OEIM, T.e. oT 1 A0 N, B 5TOM cAyuae koAHTE-
CTBO BAPHAHTOR Tepefiopa PeIko BO3PACTAET, & CAM AATOPHTM CTAaHO-
BUTCS HETPHBHAALHEIM.

Kaaaaock Oel, By 4 yro? Mammaa padoraet Snicrpo! M see re mo-
cuHTaeM. YHUCAO PA3AMMIHEX TDYIINL H3 N 0OBAKTOB [BKAIOYAS MYCTVED)
cocrasager 2% IMpu N = 100 310 Byper 2'" = 10*, Caepoparesbno,
KOMOBIOTED, paboTalIIMEA CO CKOPOCTRI0 MHAAHAPA OTEpallii B ce-
KVHAY. OVAET OCYIIeCTBAITE TAKOH Nepefop npHbAM3uTeALHO 10 AeT.
AdCKe HCKAIOYEHHE MePeCTallOBOMHEIX TIOBTOPCHHH HE CASAQET TAKOH
nepeGOPHLIA AATCPHTM NPaKTHUECKH OCYIIISCTRWMEIM.

[TyTE OparTHIECFOH PA3IPCUIAMOCTH HOAOOHMY 13Ad4Y COCTOMT B
HAXOMEASHWH CTOCOO0B MCKAHMEHWS U3 Iepefiapa DecTeponeKTH RHRIY
C TOYKH 3PEHHA YCAODHS 33AQUH BAPHAITOB. AAf HCKOTOPLIX 3AAAY
I )’;\ﬂe’l‘CH CABAHI'EL O HIIMOMBRH] dAI'l")[)H'I’MH, ONHUCAHHOIO) ABARE,

PacCMOTPEM aATOPHTM Nepefiopa ¢ BoIBPAMoM Ha NPHUMeDPC 38AAMH
0 HPOXOKASHUH aafiupuHTa (pHe. 3.5).

AaH AaCHPHHT, OKA3ABIMNCE BHYTPH KOTOPOro HeodXoa#mMo HAWTH
BHX0p H3 Hcro. [lepeMenlaThca MOXHO TOALKO [ FOPH30OHTAALIIOM H
REDTHEAARH(M HAOPABACHHAX. BCE BADHAHTH NYTeN BRIXOAG U3 1EH-
TDAALIIOH TOYKH AaQHPUIITa NOKA3AIILI IIa puc. 3.5, d... 6.

a

Pue. 3.5. Bapuants! [g...8) nyTel npoxoxpeHus nabupuHta
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Mpu cO3AAITMH TPOrPAMME! PEIIeHHA 3TOH 3aAa'iH BCTAIOT ABA BO-
MPOCH: KAK ORIaHUA0BATE AGHHRIE H KaK IIOCTPOHTh AATOPITM ?

HndopMamnmio o popMe AaBUPHHTA O¥ASM XPAHHTE B KBAADATHOM
marpuile LAB cHMBOABHOTO THINQ, pazMepoM N X N, raec N — 1icueT-
HOE THCAO (TTOOH MMOTE [eHTParbHYH Touky). Ha npothuan aafin-
PHHTA HAKAAABIBAETCS CETHA TakuM ofpasoM, uTOOBI B KAKAQH ce
AIEHEER HAXOAWAGCH AuDO Crend, anbo npoxoa, Martpuia oTpaskaer sa-
MOATICIIMC COTKH: JACMEHTAMHE TPOX0AA COOTBETCTBYIOT Ipobea, a 3ae-
MEHTEM CTEHR, — KdKOM-HubyAs CUMBOA, HanpuMep Gykea «Mb», I1yTh
ABIDKCHHSA 0 AADHPHHETY BYAT OTMETATLCS CHMBOAAMH «+», Hanpn-
mep, puc. 3.5, & COUTBETCTBYET 3AMOAHEHHIO MaTpHubLl LAB, npHee-
ASHHOMY Aahee.

M | M %1 M M M M M M M
M + + - N

M %1 + - M M %} M
M + [\l + M M M M %!
M M + M - M \Y|
hYl M + M 4 + M \%1 \Y| M
1 M + M M M M %) %) %) M
M M - + + M
M + M M M || M
M M M M + + + + + M
M M M M | + 1% | ™M

HCXoAHBIE AGHHEIE AAS aHaAnd — 1podhuan aadupnnra (MexopHas

MaTpHIa LAB 803 KpCCTHEODR); TPoOYOMETH Pe3vARTaT — BCEe BO3IMOMK-
HEI® TDARKTOPWH BRIXOAY MH 1@ EARHOH TOYKE AA0UPHHTA (AAS KaXK-
AOTO ITYTH BLIBOAUTCS MaTpHd LAB ¢ TpaskTopHel, OTMRUEHHOM Kpe-
CTHKAMU].

AATOPHTM nepedopa ¢ BOIBPATOM TAK Ke HAIHBAIOT MemogaMm Rpab,
M CYTb €0 COCTOHT B CACAVIOIIEM.

1. M3 xa®aol OUepeAHOH TOUYKM TPAEKTOUPHH NPUCMATRHBAKITCH
BO3IMOIRILIC HATIPAaBACHHS ABPIDFEHHS B OAHON M TOl JRKe MOCAeAOBA-
TEARHOCTH, AOIOBOPUMCH, ITO NPOCMOTD OVAET IPOHCXOARTD Ka RABIH
pas HpPOTHB YACOBOH CTPeAKH (CNpapad— CBepXy— CAeBA— CHH3Y);
WAar UPOK3BOAHTCA B IEPBYIO Xe O0HapPYyAEHHVICO CBODOAHY) CoCoa-
HEO KA.ETKY. KACTEAQ, B KOTOP}TO CAEAHH TITaT, OTVENAETUH KPeCrHROM.
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2. EchM U3 OYCPCALIOH KACTEH AAALIRE IYTH HOT (TYIIHK), CACAYCT
BORBPAT HA GAMH TUAI HAZAA W (POCMOTP eille He HCIPOOOBaHHbIX 1LY-
TeH ABMIKeHHA M3 5To#H Tourkw. [IpH Bo3ppallleHHM Ha3saa MOXHMHYTAA
KAETKA OTMEUYaeTcd Ipodenod,

3. Ecan ouepeanas KACTKA, B KOTODYIO CAGAAH HIAr, OKA3aAaCh HA
Kparo AaGHpHHTA (Ha BBIXQAE), Ha NMeYaTh BLIBOAHMTCH HAWACHHEIH
IyTh,

[Tporpary GyaeM CTROWTDL MOTOAOM HOCACACBATCABHON ASTAAM3A-
uHKE. TIePBLIA ITAII ASTAAHIAIHM

Program Labirint:
Const N = 11; {pazmep natupreETa N X N risrox)
Type Field = Array[1..N, 1..N] Of Char;
Var LA3 : Field:
Procedure GO(LAB : Field; X, ¥ : Iateger);
Begin
{MIoucx oyTel A3 UenTpa NabupMHTa L0 KPas — KakDEm
HalJeEdpl NyTh OsdareeTcal
End;
Begin
<Beon RebupMEwal
GOILAE, N Div 2 + 1, N Div 2 + 1) [{llauddaeMm o
CepenMHe }

End.

IMponeaypa GO TRITAETCT CACAATEL INAr B KACTKY C KOODAHHATAMH
(X: ¥). EcAM 3Ta RARTKA OKA3BIBAETCH H3 BRIXOAE M3 AaDHpHHETA, BHBO-
AHTCS Ha TQYaTh MPCHACHHLIH ITYTH, CCAH JKC HCT, TO ACAACTCH IIAr B
COCEAHIIK) KAETKY B COOTBETCTEMU € YOTAHURAEGHHOH DAHES MOCASAD-
BaTCALIIOCTLIO. Ecan KACTRA TYDHFOBAad, ACAACTCSI IIAT 11a3ap. K3 nce-
I CKABAHHOD CASAYEE, UTO HPOUEAYPA HOCHT PEKYHMBHLIH Xapidk-
Tep.

3anuneM cHadaAd Gy K) CXeMy OPOLeAYPh 5e3 AeTasuszalum!

Procedure GO(LAR : Field; X, Y : “nteger);
Begin

If {Knerka (X, ¥Y) <zobouHal

Then

Begin

{lia1l' Ha kuneTry [X; ¥l

If {Jlcnmut o kpaR nabMpxHTal

Then {[ewaracTosl HaluedHed Oy—e }

Else {lioubuka Cfelkados uar 5 CoCeldde KIer=d b
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YCRAOBICESDH NOCHSOoSaTeNEECDTH)
{3o=Epatledne He OOMH WAl Easzall
End
End:

AAd BEIBOAG HAHASHHEIX TRACKTORHI ADHKCIIHS COCTABASICTCA Mpo-
neaypa PRINTLAB.
B OKOHYATEABHOM BHMAS OIPOTpaMMa OYAST HMETE CASAVIOIOHI BHA,

Program labirint;

Caonst N = 11; {Pazuep nabuprHra N XN xn=Tox}
Type Ficld = Array([l..N, 1..K] Of Char;

Var LA3 : FPieid; X, Y : Irteger;

Procedure FRTINTTLAR (LAB : Tield):

{fMcuacs Hafnoilord LyTH B JASHpMAT:2 |

Var X, Y : lrteger:

Begin
For X := 1 To N Do
Begin
Faor ¥ :—= 1 To N Do

Write (LAB[X, ¥Y1);
Wroilelrn

End;

Writeln

End; {ll=uaTui}
Procedure GO (LAE : Ficld; X, Y : Intcgor);

Begin .
If LAB[¥, Y] = ' ' [Fermu xnem=a crofondal
Then
Bagin
LAR[X, ¥1 := '+'; {Maa1asemcs man}
If (X =1) Or (X = N) Or (¥ = 1) Or (Y = N} ‘Epai]
Than
PRINTLARB (LAR) {evamaaTcr HatinerHmit nyTe b
Else
Bagin {[lcuck caeryrmelrd waldl
GO{TAR, X + 1, ¥v);
GO(LAB, X, ¥ — 1):
GO(LAR, X—-1,Y);
GO(LAR, X, Y-1)
End;
LAaB X, Y] := ' ' (BOo3BpalleHMe Hasall
End
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End; {Tponeryps GO}
Begin ‘OCHCBHOM NpOrpamMer!
“Beoua sadnpkaral

For X (= 1 To N Do
Begin
For ¥ := 1 To K Do
Read (LAB[X, Y]):
Readln
End:
GOLAB, W 2iv 2 + ., N Div 2 + 1) {llaumHaeM ¢ cepe
NWHT}
End.

OTo elle OAHH MPHMep KPAaCHBOH MNPOUPEMMBL C UCHDABIOBAHHEM
PEEYPCUBHOTO ONPeASASHHA IIPOUSAYPHL

CxeMa aATOpHTMAa AAHHOH DPOrpaMMEl THIIMYHA AAA METOAA Iepe-
60pa ¢ rO2RpaToM. Ilo AHAAOIWHHEIM AANOPHTMAM PEITalTCa, HATDH-
MCP, NOMYASIPHBIE 3dAa4H 00 00X0AC MAXMATHON ACCKH (PHTYPAMH HAH
O PACCIAHOBKe DUy Ha AQCKe TaKUM 0Gpa3zon, ITOGH OHH «He OWAMY
ADYT ADVTAE, 8 TAKKC MIIOKCCTRO 33Aa4 ONTHMAABHOTO BEIOOPA (2aAa4H
O XKOMMUROHKEPE, 00 OTMTHMAARHOM CTPOHTEALCTBE AOPOT W T AL,

Hpumcaanne HMi3-3a vcnoAw3opanus mMaccHBa LAB B kadecTne
H4pEMeTPd- IHAYeHHA B nponcaype GO MOryT BOBHHKHYTE NPOOASME! C ITAMA-
ThH) MY WCTOAHSHWW NRGTpAMME Ha TIRM. B atoM cAy1ae cagayeT mepediTi K
TAODAABHOIM MEpeAdYe MACCHEBA.

m METOfbl COPTUPOBKIN OAAHHbBIX
1 CNOXHOCTL ANFOPUTMOB

CAORHOCTE AaAropurMoB. Chadaaa 00CyaAMM TIPoDACMY OUCHKH
CAMHHIMTTH ATODHTMA. Tpd,\_ﬁll'l«l[)HHO UPHHHTU OOEHHBATE CTEIEHE
CAOKIIOCTH QAIOPHTMA IT0 QOLCMY HCNOAB3IYEMEIX HM OCHOBIILIX De-
(‘.)’[‘l{‘.ﬂB K(')MIIBKI'T’EP&II l]p(}l[(—‘,(‘.(fﬂ[)H[)l'('l H[M¥MCHH H (_)II(:?[)H'I'HHH[lﬁ TIdM#-
TH. BB CBA3H C JTHEM BBOASTCH TOHATHA BPCMEIOU U 00TLEMHOI CAOK-
HOCUIH AATODHAT M.

BpeMeHHas CAOMEOCTE CTAHOBHTCA OCOGEHHO BAKHA AAT 2a)aY,
NpeAyCMaTpPUBAITHY HHTedeT]ElBHLII:l pexuM ]]Elf)DThI NporpaMMhI,
HAH AAA 33A3T VIIPABACHHS B PeKHMe pearbHOro BpeMeHH. YacTo
NpOTPaMMHCTY, COCTABAAKINEMY DIPOTpAMMY YIIPABAEHHA KAKHM-
HHOYAL TeXHHUeCKHM VCTPOHCTBOM, HPHXCAHTCA HCKATE KOMIIPOMECC
MEFAY TOSHOCTBH: BEIYHCASHHH H BPCMCHEM PafoTH MPOoTpaMMLL. Kax
IIpHHHJ\t), HNORKIHNEHHE TOUHDUTH BEAST K y‘RE.‘J!H‘-IEHHH) RpPeMEeHH.

208



OBHBbeMHAA CAOMKHOCTE NPOrpaMMLI CTAHQBUTCS KPHUTHYSCKOM, KOT-
Ad 0OLEM 0BPafATEIBAGMEIY AHHHAIX (IKAIRIHEETCH HA Npesgae 0ObeMa
OIepaTHBHOE NaMatH 2BM. Aad cOBpeMeHIILIX KOMOLIGTePOE OCTPa-
T FTON npofiaeMnl CHUXXaeTcd GaarcpapA pocty obbema ux O3V u
3 RCKTHEHOMY MCIOAL3OBAHHIC MHOTOYPOBHEBOH CHCTEMEL 3ATIOMH-
Hamwux yeTpoices. [Tpl 3ToM TporpaMMe CTAHOBHTCA ACCTYIIION
oYCcHE GOALINAA, OPAKTHYECKN HeorpaHHYeHHasd ODAACTE TAMATH {RUp-
I'YAARHAA MAaMATE), H HEAUCTATOK OCHOBIIONH ITaMATH NPHBOANT AWINL K
HEEOTOPOMY 2aMEAACHHEY pafoTRl W3-34 BRIOAHEHHA ubMerokr ¢ Ane-
koM. CYILECTBYRKOT NPHEME!, MO3BCAAIOIMC MHIIMMUIAPOBATL NOTEPH
BpEMeHH DA TakoM OGMEeHE: HCI0ARIDBAHNE KeL-TaMATH H annapaT-
HOT'O TIPOCMOTPA KOMALLA, NPOrpaMMEL BIIEPEA, 4TO I03BOASIET 3abaaro-
BDEMEHHO [EPEHOCHTR ¢ AMCKA B OCHOBHYH) HaMATh HeCcGXOAMMEIe
Juayeitya. Ma crasaloero MOKHO 3aKAKTHTE, UTO MEHIIMBEIANHS eM-
KOCTHOR CAKHOUTH HE HBAMETCH NepBOOYepeAHOH 3aaadeil, osToMY
pascc MLl BYASM MHTEpECOBATLCA B OCHOBHOM BPEMEHHGH CAOXKHO-
C'TBKY AATOPHTMOB.

Bpema BHINCAHEHHA MPOTPAMME IPONOPEHOEAABHO HHUAY MUIIGA-
HAeMRIX ONepalldil. PasyMeeTcd, B CAMIIEIGX BPCMCIIH (C) OHO TakxKe
3AaBHCHT H OT CKOPOCTH padoTH Upoieccapd, Aas 1oro uwrobel 1oKa3a-
TEAR BPEMEHHOH CAOKHOCTH airopHTMa ObiA HIBapHAHTEH TeXHHYe-
CKHM XAPEKTEDHCTHKAM KOMIIEKYIE[R, 81'0 MWIMeDHT B OTHOCHTeAD-
HEIX €AMHULAK, OOEIUHO BPEMEHHAR CAOKHOCTD OU@HHBAETCH YHCAOM
BBLINMUAHSEMBIX ONEpPailiA.

K&k OparrAG, BPeMPHHAR CALRHOCTE SALORHTMA ZABHUCHT (7 HCXOA-
HEIX AAHHEIX, DPMYEM KK O1 DCAMYHI, TAK H OT X ofbeMa. Lical ofo-
3HAYHTE 3HAYEHHEe HAPSMETH BPeMEeHHEH CAOMHOCTH aAFOpHTMAa o
cHMBOAOM T, & HEKOTOPLIH YHCAGBOH IapaMeTp, XapaKTepHIYIOUIHHE
MCXOAHRIE AdHARIR, fiykROA V, BpeMeHHYI0 CAOMHOCTE MOJKHO IIpeacTa-
BHTL KaKk yHKaw T,( V). BeiGop napaMeTpa V 3aPHCHT OT THIIA pTlia-
€MOA 3aAAUH HAM BHMAA HCIOABIYEMOTO AAA DELISHHS aATOPHTMA,

Mpusmep 3.0, TpebyeTcd OUEHUTE RPEMEHHYIO CAOKHOCTE AATODUTMA BHI-
UMCASHHA QdRTOpMdAR LGAUT'O NOAUKHTCALIOIQ YUHCAQ,
[MporpamMa peieHHs:

Function Factorialixz : lotcger) @ _ntogen;
Var m, i : Tnteger;
Begin
m :— 1;
For . := 2 To x Do :=m # i;
Factoria. :— m
End;
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ToacuuTacM OBLCC YHCAO ONCPAUHH, BLIMOAIMCMLIX HPOTPAMMOH IPH
AAHHUM 2HaTeHUH X. OAFH pds BRINOGAHSETCH OIEPATCp m = 1; TEAOQ IHKAA (B
KOTOROM ADC OLepPanHi: yMHOMCIIAC H HPHCBAHBAIINC| BLIDOAIICTCE (X — 1)
pa3; CAVH pal BMIIOAHASTCH pUcBarpanue Factorial := m. Eean Ra®aAyio HA
OTIEPANHHA TIPHHATE 38 AHHWTTY CACIKHOCTH, BPEMEHHAA CAOMKHOCTE BCRIO aA-
ropaTMa Oyaer AMets Bua, 1+ 2(x — 1) + 1 = 2%, OUKyAd LGHA FHO, NTD B KUMBCIBE
mapaMerTpa V cASAYAT TPHHEATH 3HATEHHE X. (DYHROKA BpeMeHRGH CAORHOCTH
MCAYVUHTCS CASAVIONTCH!

T,{V) = 2V.

B 3ToM cAydae MOXKIIC CKA3ATL, YTO RPEMEHIIAT CAQKHOCTL ARNGHIIO 3aBucHT
OT HAPAMETPd AAHHBLY — 31dYCHMs dpryMenia divHRuun Factorial

TIprmep 1.2, ThelyeTca RRIMHCARTE CKAASDHDE IPRDHIREACHHE ARYX REKTO-
pus: A = {ay, do, ..o ), B= by, by L D)
Mporpavwyaa pelTeHys;

AR = 0
For i :— 1 Te k Do AR :— BB + & i] = RB[1i];

B 3Toit 33pave ofBeM BXOAHBIX AQIINLIX 1t = 2k, YHCAO BLIDOAISEMLIX OIepa-
oai 1+ 3k =1+ 3{n/2). 3aecs MOXHO OpMHEATD V = k = n/2, CAOKHUCTE aATO-
PHTMa He 3aBHCHT OT 3HAYCHHAH 3AeMCHTOB BeKTopoB A M B, Kak u B mpumMepe
3.1, 3AECE MUKHO IrOBUPHTL U AHHEHHOHR SA5HCHMUCTH BPEMEHHOA CAUMHGCTH
OT NAPaMeTPa AAHHEIX.

C napaMeTpoM BPEMEHHOH CAOKHOCTH aATOPHTMA OOLITHO CBS3EL-
BAIOT ABE TeopeTHYeCKHe Tpobaemel. [leppaa npoGieMa COCTOMT B TO-
HCKE OTBETA Ha CABAYIONIHH BONPOC: AQ KAKOID Opejpehra 2HaueHHd
BPCMCIIIGH CAOKHOCTH MCKIO AOHTH, COBEPIUCIICTEVA aATOPUTM pe-
WEHWE 3gAAUKH T 3TOT IPEeASA 3dBHCHAT OT CAaMOW 38Aa4d H, CABAOBA-
TEALIIO, SIBASGTCH CC COOCTRCINION X3dPaKTCPHCTHKOH,

B'I‘()de I'!]'IDGAEMH {BA3dHA € MHCCHd)HKHII_HEﬁ HAI‘()pH‘T’M()B i Bpe-
MCHHOH caokHocTH, Qyuxnusa T (V) obuyHnc pacTeT ¢ pocToM YV, Kak
GRICTpo OHa pacTeT? CylNIECTEYHYr GATOPHIM b ¢ AHHEHHOM 3ABHCHMMO-
cTet0 T, OT V [KAaK B pacCMOTPeHHEIX IPHMepax), ¢ KBaAPaTHUIHOM 2a-
BHCHMOCTBIO H 3aBHCHMOCTEK) D0oA€e BEICOKHX CTeNeHeH, KOTopbIe Ha-
ALIBAKTCA TIOAHHOMHAABHEIMH. CYIIECTBYIOT TAFXKe AATOPHTMEL,
CAOEHOCTE KOTOPHX pacteT OwicTpee apboro noanmnova. ITpoSaema,
KOTOPYHY HACTU PEITAKT HUCACAOBATEAN AATOPHITMOB, 3AKAKYAETCH B
CACAYIONICM BOOPOCC: BOIMOMCI Alf AAT TAKHX 3aAAY NOAHIIOMHAAL-
HBIH dAlOpHTM?

IMocTAaHNBEA 3aA89H COPTHDPOBKH AAHHBIX, CYIHIeCTBYET TPAaAWUITHE-
OHIIOC ACASHHEC AATOPHTMODR i1 ABE KATCTOPHH: YHCASHHBIC W HEYHC-
AGHHHE, HUcAEHANE QArODIMMA OPEAHAIHAYEHR AAS MATeMaTHYe-
CKHAX PAacucToB. BLIMHCAGHHA 10 (popMyadM, PeLICIH YPAaBIICIIHH,
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CTATHCTHYECKOH DOpaloTEM AsHHRMK M T U, B Takux aisropurmax
OCIIOBHLIM THOOM 00pafaThiBAeMEIX AGHHEIX ABASIOTCA MHCAA. Heune-
ALHH A AATOPUHIIME HMEIOT AeAO C CaMBIMH paBHOOGpﬂBHH MH THIIaMK
AAHHBIX: CHMEOALHEIMH, TpadHMecKHMH, MYAETHMRAUAHOE HHhOP A=
I_LHeﬁl. K aToH KaTelopHH OTHOCATCA MHUHOTHE dAMOPHTMEL CHCTEMHOTO
IPOTPAMMEPOBAHITA [TPAHCASITOPHL, OTEPALHOHHWE CHCTEMEl), CHCTE-
MEl yIpaBAeHHS GazaMi AGTHBIX, CCTCROTO NMPOrpaMMHOTO 0dacneye-
HHA H AD.

AAS MPOrpaMMHLIX DPOAVKTOB BTOPOH KATCTOPHE 11avBOACE JacTo
HC“DJ\BSYIDTCJT AMOPHTMRD COPTHMIERE AAHHEIX, T.e. ¥VTIODHAOTOHRH
HIhOPMAIIHH 10 HCKOTOPOMY OPHUIHAKY. OT 3hPeKTHBHOCTH 3THX dA-
MOPHUTMOR, W I[EEAe BCeTO 01 CKOPOCTH WX BRIMOAHEHNAY, BC MHOIOM
2aBHCHT JdpeXTHBNOCTE PpaboTH BCell IpoTrpaMME.

PasAnuaHyr aAropuEMEl BHYTpeHHeH COpTHPOBKH — COPTHPOBEH
BO BHYTpeHHSH DAaMSTH — M AATOPHTMEL BHeIUHEH COPTHPOBKH — COp-
rupoBku aiiros. Aaree GypeM PaccMaTpHUBATh TOABKO BHYTPEHHIOW
COPTHPOBKY.

Kak HPpaAHAO, COp‘I‘HpYQMI:IE AGHHILIC DACHOAQraoTCA B MAaCCHBAX,
B npocreiimiemM caylae — 3TO HHCAORKE MACCHRH, (AHAKO AAS HEUYKC-
AEHHEIX GATOPHMTMOB OOACC XapaKTCPSIa COPTHRODRA MaccuBa. [Toae,
[0 3HATEHHWK) ROTOPDOIC TTROUW3BOAWTCH ODTHRORKA, HAIWBATCH KAHI-
MOM COPTHRPOBKHY M 00LIYII0 MMECT YHCAOBOH THIL. HamnprMep, MacCHD
C(lIrI'HpYEMHX AA MO H (‘.l)AEp)KH'I' ABd ITOAN) HAMMEHUOEAH Me TUHdpﬂ H
KOAMYOCTRO TOBAPa I1a CKAdaAe. B nporpamme ma [ lackaae ero onuca-
HHE HMEET CASAVHITIME BUA!

Const n = 1000;
Type Tovar = Record
Name : String;
Key : Tnzeger
and;
Var A : Array[l..n)] Of lovar;

COpTHPOBKA AAHHHIX NPOH3BOAHTCH AHOO MO ROIPACTAHHM, AHDO
o yOLIBAHUIO JHadeHHAs KAloga Alil. key.

AdAee BO RCEX HPHMEDAEX. NPUTPAMM TIPEATOAAFARTCH, YTO [IDHEBE-
ACHHEIC pallC¢ OMHCAIIMA B IporpaMMe IPHCYTCTBYIOT rA0fanbio H BX
06AACTR AGACTEHA PACLPOCTPHAHHETCH HA 11POLEAYPEI CODTHPOBKM.

AATOPHTM COPTHPOBKH MCTOAOM «Iy3BIPLKA» DACCMATPHBAACA B
noapasa. 2.16. Tenepb 06CYAUM COPTHPOBKY MPOCTEIM BKAIOUSHUEM H
SLICTPYIO COPTHPOBKY. :

AATOpPATM COPTMPOBKN NPOCTBIM BKARGeHHeM. [Tpeanioacum,
HTO HAa HEKOTOPOM JTANe pPaboTH ATODHTMA ABRAH TYACThH MACCHBA C
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1-ro mo (i — 1)-¥ 3A€MeHT OTCOPTHPOBAHA, a Ipakas e€ro YacTh C [-Io Lo
n-i 3AEMEHT OCTAeTCHd HeOTCOPTHPOBAHHONA. OMepeAHOH WAr aATOPHT-
Ma 3aRAKYACTCA B PACIIHPEHHH ABOH 4YaCTH MacCCHBa Ha OAMH 3Ae-
MEHT M COOTBETCTREHAN COKPAIIEH W OIPaROR JaCTH. AAd 3TOro Geper-
i IMepPBLEIE 3AEMOCOT TPABOE YACTE [C MHACKCOM i} M BCTABASICTCHA HAa
LOAXOAAUIEE MECT] B AGKYH) HaCTh TAKUM 00pa30M, wirubn ee yiops-
ADUSHHOCTE COXPAHMAACE. [1pollece NauHAaACTCs ¢ ACBOH YaCTH MAaCCH-
83, COCTOAIEH M3 OAHOTO aaeMeHta A[1], a 3akaHIUBaLICH, KOIAR 8I0
Ipasas 4acTk CTAHOBHTCA NYCTOL,
TlporpaMma COPTAPOBKRH UPOCTEIM BKAKUEHHEM CASAYHOTIAH!

Procedure StraightInsertion;

Var i, j : Integer; x : Tovar:
Begin For i := 2 Te n Do
Bagin 2 := A[i]; {B nepeMaHHON X BaNnOMHHAETCA

SHEYSHME, KOTOROS2 HeoDXOOMMCe NOCT&BMTEL E4 CBOS Me-
CTO B JICECWA YACTH])

J = i-1; {[IpaEwd1 KpalK JII2BCHK HACTH]
While (x.key < A[j" .key} and {(j »>= 1) De
Begin &[3 + 1] := A[J]:; 7 := j—1; {lpcosuxa-

HMEe KIBIPEA» B JIEBCH 4YaOTH MAaCCHMBA Cnpaza HaleBo 0
TOM MNOBWLMM, B KOTODYHE HOMEeH OHTE PKAVEISH SIEMEHT
ATi]}

End;
A7) + 1] := x {Brrwuenue A[i] 3 «IOHDEY» B Ji&-
BOW Hac~H1}
End
End;
Tenepr OUBHHM CAOMHOCIE AAPDPUTMA COPTHDORKH  1IOCTRIM
BRAIOUeHHCM. OTeRHMAHO, YTO BPeMCIIHAS CAOXKIIOCTE 3aBHCUT KaK OF
pasMepa COPTHPYEMOrs MACCHBA, TAK U OT 8r0 HUXDAHOIO COCTOHHHY,

T.€. YHOPSAOTEHHOCTH SAEMEHTOB. BpeMeHHAT CAORHOCTL GYACT MH-
HUMAABHOU, €CAH HCXOAHRIH MAcCHB YXKe 0TCOPTHROBAH B rpedyeTMaM
TOpAAKe 3HAYUSHHHN KAIOUA {B AAHHOM CAYIAe II0 BO3IPACTAHHIO). Max-
CHMAABHUE 3HJAYEHHE BPEMEHHOH CAOMHOCTM COOTBETCTBYET MPOTH-
BOTTOAOKHON YIOPAAOYOHHOCTH HCXOANOIO MACCHBA, T.€, B 3TOM CAY-
q4a¢ OHO MAKCHMAADBEHO, GCAM HCXOAHEBIH MaCCHB YUORAAOYEH HO YOBI-
BAHUK) 3HAURHWI KAKWA, OOLIYHO BpeMeHHAA CADKHOCTS AATORHTMOR
COPTHPOBKH OICIIMBACTCA YHCAOM NCPECLIAOK DACMCITOB.

ONEHUM MHHHUMEABHYH) BpEMEHan{J CADRHOCTh AATODHIME. BEcan
MACCHUB YK€ OTCOPTHPOBRAH, TeAl HUkaa While e 5YAST BLIDOAHATLCA
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0¥ pasy. BLooaHelMe OpoLeAVPEL CBEACTCH K paGoTe CAGAVIOIIETo
NMKAA:

For i := 2 To n Do
Begin

®x o= A[l];

2 o= 1=-1;

A3+ 21 = x
End;

[Mockoasky rTeao nukaa For ycnoanaerca n — 1 pa3, To 9HCAC Nmepe-
CHIAOK 3AEMEHTOB MaccuBd M, = 2(n ~ 1), @ 4MCAD CPABREHHUE KATO-
yer Cpo=n L.

CAOKHOCTD dATODHTMA DYAET MAKCHMAALHOK, ECAM HUXOAHBI Mac-
CHB YNOpAACHcIl no ybumpanmio. Toraa Kamawi dacxent A[f] Ovacr
((HPUFUHHTBCHI’J K. Ha‘l’di\}( MACCHEG, 'I. €. )"C'I'i'iHElﬁAlﬂiB'd'l'h(_‘H B llepE}’Kl LI
3HOAK. LIura While BLIIOANWATCH OAHH pas IpH { = 2, ABA pa3a IpH
i=3un-1pasapu i=rn Tarum 0CpaszoM, obIIee YHCAC [I€PECKIAOK
3anHCeH

My, =2n-1)+ i{i - =2(n-1)+nn-1/2= %[nz +3n—4).
i=?

Boaec IpHEMASMOH B PEAABHON CHATYAIHH ABARCTCA CPLGHAA OYeH-
Kl CADKHOCTIU QADDUMME. AA ee BRIMACARHHS CABAVET IpPeAllCAD-
JEUTE, YTO BCE JAGMEHTEl MCXOAHOND MACCHBA — CAYUYAMHRIE YHMCAA H
WX RHAYeHM HHKEK He CBA3aHH C HX HoMeDaMH. B aToM cayuae pe-
AVABTAT OMePeAHON ITPOBePEH YeAOBUSA X. key < Alj]. key B uMkAae While
ratoRe GyAeT ABAATLCA CAYUIAHHEIM,

AOTHUYHO ACIYCTHTE, YT( CPEAHEE YHCAD BRIIIOAHEHUH TTHKAa While
AAT KORAOTO KOHKPETHOIO 3Hauerdwi | paeio /2, T.¢. B CPCAHEM Kk~
ABI¥l DAz IPHXOAWTCH [IPOCMATPHRITL 1IDAJBHHY MACCHBA AQ TEX TIOD,
TIOKA [IC HAHACTCH MOAXOAALIRC MCCTO AN O9ePealioro sacMenTa. Tor-
Ad (QOPMYAQ AAA BBIMHCACHHA CPEAJICTO YHCAS TIEPECDLIACK (CPEAHAd
OIIEHKA CAQKHOCTH) BYALT CARAYIONIEN:

M, = 2(11—1]+i% =2n-N+@n-2Yn-1Y/4= %{ﬂz +9n - 10).

MaKCHMAALITAT W CRCATIAN OICITKI CACYKHOCTH aATOPHTMA KOaapa-
THUYHBI {]'I(_IJ\HH(]T\-‘I BT(_II‘.I()FI C'I'EIIEHI"I) 110 I.[dpﬂM.eTpY it — pa:imepy (.'Up-
THPYEMOTO MACCHEA.
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AATOPHTM OGRICTPO# COPTHPOBKH, 2TOT AArCPUTM OMA paspaboraH
3. XoapoM, B aaropuTme GRICTPOH COPTHPOBKH HCIIOABIYIOTCH:

B DAZALAEHHE CODPTHDYEMDITY MACCHRA HA ARG YACTH — ARBYIO M
IPany,

& BlanMHOE YIIOPAATYeHHE ABYX vacreld ([noaMaceuBor) Takum ub-
pazoM, MTODLI BCe DASMEHTHI ACBOM YacTH He IPCBOCXOAMAH
3AeMENTCB Npakoil wacTh;

8 DPeKypCHA, IPH EOTOPOI IOAMACCHD YIIOPAACTHBASTCA TOUHO Ta-
KM JKe CH.OCOﬁOM, KdK A BeCh MaCCHB,

AAd paspeAeHHA MAcCuMBA HA ABO YdCTH HEOOXOAHMO HRIEIPHrL He-
KOTOpOe $aphepHoe ZHAUEHHE FAKYA. JTO 3HAUCHHC ADAKHO VAD-
BACTRODATL SAHHCTEEHHOMY YCAOBHMI): HAXOAWIHCA B AMAlIA30HE HHid-
TeHHH AAS AAHHOTO MACCHEA [T.€. MeXAY MHHUMAALHEIM H MaKCH-
MAABLHEIM 3l1adennaMi]. B xavecree GapbepHOrO MOKHO BHOparTh
3H4YeHHe KAHWA AFODOTO BASMEeHTA MaCCHBa, HalpAMep [MepBOTo, 1o-
CACAIICTO HAKM HAXOASUICTOCH B CTO COPeAMIIC,

AdABE CABAYEI' CABAHTD TAK, YTODE B ARROM IMOAMACCHRE OKA3AANCH
BCE JACMCNTE! € FAIOUOM, MCHEIIC 0apLepa, 4 B IpanoM — € KAICUOM,
Goablie «Dapkepd». JaeM, LPOEMATPREAN MACCHR CAERa HANPARO,
HEAD HAWTH MOIHIMIO ICPROTO JACMCIITA © EAIOIOM, DoaLmue «Haprte-
par», 4 UPOCMATPHEAA €10 CIPAaBa HAASBO, HAW'TH LEPREIA IANMEHT C
RAIOTOM, MeHBIIe «Oapbepas. [loMeusp 3TH 2HaveHUS MeCTaMM, npo-
AOANMMTE BCTPEYHOES ABHIKEHHE AQ CACAYIOLIEH Taphl AAEMEHTOH, L1PEA-
Ha3zHa'EHHLBX AAA oOMeHa. [lpomece HeoOXOAMMO IPOAOAKATE NOKA
HEACKCHL ASBOTO I IPABOro NPOCMOTROL HE CORNaAYT. MeCTo HX CoBlla-
ASHUS CTAHET TPAHHITEN MeKAY ABYMS BIAUMHO YIIOPEAOUSHHEIME 104
MACCHBAMH. AaAee AATOPHTM PCKYPRPCHBHO TTPHMEHALTCS K KOKAOMY U3
MOAMACCHBOB (ARROMY W OPaBCMY), B UTOI'® TIOAYIHMM COROKYTTHOCTL H3
Il B3aHMIIQ VIIOPSIAGICHIILIX OAHODACMEHTHLIX MACCHROB, KOTOPLIE Ag-
AHTh AdALINE HEBOSMOM HLY. ra C()BUK’}’T[HOC'I'!—; (JG[)HBY@'I' UAMH HOAHO-
CTEIQ YTIOPSAOUCHHLIA MAacCdB, T.e. COPTHPOBKA 18BCPUISHa.

[NporpaysMa Ohiorpol COPTHPOBK AMHEBIX MMUET CAEAYKLLIAE BHA

Procedure (aicksort;
Procedure Sort {1, R : Tnteger);

Var I, *, bar : Integer; w : Tovat;
Begin
i 1= T
J o= R
Irar = A[(Lt1R)divZ]. xey; {YcrasoeBka Gappepal
Repeat



While Aji].kev <« kar Do 1 = 1 + 1;
Mook saemedTa crpaka Lna oblMeH|
While A[j].key > bar Do j := 3-1;
CUEMeH 3JEMEeHTOD M CMIWEHAS OO0 MacCUBy}
If ° <= § Then

Begin
w o= ALiL; A[LD = &a[]1)1: Aly] = w;
1 =1+ 1; § 1= 7-1

End;

Until i > 7
[CtepMMPOBRAHE BBAMMES YICRHOOHUEHHRS [1CLMASCKIE )
{Copruparka FM2pcTO ToIMACCUEBRA )
If L < j Then Sor=(L,2);
| CORTUMODOBKA IDABOIC HCHMACCHBE
If i <« F Then Sorf{i,R);
End; {Saort)
Begin
Scrr({l,n)
End; {Quicksort}

HccacaoBaHHE BPCMCININH CAGHKIGCTA @ATOPHTMA GLICTPCH COPTH-
PORKY ABASETCH QUEHL '[';_1)(3\,0&}1501‘3 Aaaauei, HOFTOMY  SAECH MBI €10
NPHBOAHTE He ByaeM. AaaMM AUUIE OKOIMATEALHEIR DEe3VALTAT TOr0
anasmia. BpemeHnds caosHocTs T Kak ivHKOHA OT 1 — pa3Mepa Mac-
CHBA — II0 MOPSAKY BeAHUHHLI BEIpaKaeTed CAeAVEOeil hopyyAcit:

Tin) = Olnin(m)).

AASCE HCOOARIOBAHQ OPHHATOR B MaTaMa Ty ke obnzpduenve OJ(x) —
BCAMYHTIA NOPSAKa X. CACADBATCABIIO, BPCMEITas CAGKHOCTL aAro-
pywiMa NRCTROR COPTHPOBKH 8CTh KEAMUYHHA TIGPAAKA nin(n}, UTO AAs
[CABIX TOAQRHUTEALHLIX 9HCEA N MEeHBLIE, 9eM ¥ (BCOIOMHUM, TTO an-
TOPWTM COPTUPOBKY IPOCTBM BRAKMEHHeM HMEeeT CAMKHOCTD NOPHA-
ka n?l. M 4em GoABLIE 3HAYSHHE N, TEM 3Ta PA3HMLA CYLISCTBEHHE:,
Hanpusep:

n=10, n? =100, nin(n) - 23.03;
n =100, n’ = 10000, nin(n) = 460, 52.
YNPAMHEHIAA

1. Aalin ACKEPTORIE KOOPAKNATEL N TOuek na naockocTn. CoCTERHTE Opo-
rPaMMEl DETTEHHUA CASAYIOLIITY 3dAud:
4] HalTH ABe caMEle GAH3KHe ADPYT K APYTY TOURH;
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©) HaHTH ABE CAMBIE YAGAEHHBIE ADYT OT AD¥TAa TOUEH;
B} HAITTH TPM TOYEKH, ASMALlHe B BCPLIHIAX TPEYTOALHRKA C IAHSOABILNM
LlepHMeTPUM;
T) Haltt ABe GAIDKARITHE TOTKR, OTPE30OK MENKAY KOTOPLLMH MOMKCT CAY-
FHHTh PAAMYCOM OKDYIHUCTH, JRAFMUKILIeH BHYTPH ce0d BCe OCTAAK-
HEIE TOURY, W YRAZATD, KAKAN W3 HUX ABAASTCH DEHTPAABRHOH.
2. HaMenuTs gporpaMmy Labirinl vuknm 00pazoMm, 4Tobr! Hi NevaTs BLIBD-
AWACH AL KPATHANIIHAY TyTR B2 MeHTpa Aa0HpUHTA A0 Kpas.
3. CoCTauHTL IPOIpAMMY, B CODTBETCTEMM € KUTOPOH 1aXMATHAIN KOG
OROHACT BCKY AQCKY, HOALIRAE WA X&KADM NIOAS BCETT OAHH PA3.
4. CoCTanUTD IPOTPAMMY PACCTAHOEKH Hi LAXMATHOR AOCKE BUCKMH (hepaeit
TARHM 00RAROM, ITOGK GHH HE YTPOXRAAH ADYT APYTY.

KOHTPOINbLHLIE BOMPOCDHI

1. B 4em cocTouT CyLUHCCTb METOAA MOCNENDBEATENEHAN ASTaMMEaLIWNIH
8 NPOrparMMHPOEaHHMNTY

2. Kakum 06pasom NpovseonuTcs OTAAAKE RPorpamMmel?

3. B uewm asknoyasTch aagada 0 XaHonckon BawHe? CrhopmMynipyn-

TE VMABK NPUMEHEHNA DEKYPGHWN NS NPOrPaMMWPOBaHWA 380340

0 XaHohckon Galme.

Yro Takoe sapaqa tonHaro nepebapa?

B 4em cocTonT naea anroputhia nepebopsa c sosapaTom? MNoAc-

HWTE HA NPUMERE 380844 O TIPOXCHKABHWA JTABUPHMHTA.

Kakuve cyilecTByioT KPUTEPWKM CROXHOCTH aIropuTMOB?

HTo TAKOE SNrOPUTM € NONMHOMAENLHONW BPEMEHHON CNOXHOCTLIG?

KakoBa upeA anrgprThMa SoOpTHPOBKM NPOCTLIM BKAYEHMEMT

B 4yaM 3aknmo4yaeTcA MOBR anropuTva ShICTROM CaPTMPOBKU?

KaKoB NOPANOK CNOMHOCTY SNrOpPUTMAE BRICTRDA COPTUPOBKUT

Qo p

DO®ENO



Mnaga 4

OBbEKTHO-OPUEHTVIPOBAHHOE
NPOrPAMMWUPOBAHVE

H3z AAGHHOM TAABE] BBl Y3HACTE:

UTO Taroe OOLERTIIO- CPHCHTHPORGHHOC IPOrPpaMMHPOBaHHe;
HCTOPHK) 06'11[-'!K'I‘HBH{)-UpHHH’]‘HpOBﬂ HHOTD NPOTRAaMMEPORAEHH;

OCHOBIILIC NOHATHSA 00LEKTHO-OPHCHTHPORAHHOrO HPOIpaMME-
DOBaHMA — OOBERT, COCTOSHEE 00bEKTa, METOAW OOLEKTa, WH-
KANCyASILIHA, KAACC, HACABADBAHNE, IIOAMMOPHHIM;

TIpaBuha OITHCAHHA B MCTNOABICBAHHA O0ESKTOR B A3blKe Object
Pascal;

MCTOPHID H HasHadeHHe Delphi HHTerpHpoBaHHOR CPRAR Ipo-
rpaMMHEpORaHAS;

o6 OCHOBHEIX 3AeMeHTax uHTepthetica Delphi;

09 ocHOBHLIX KoMIoHenTax Delphi H ¥x choficTnax,

U TAKOE CODRTHEHO-YUPdRANEMOR HPOIPAMMAPURAHUE W KAK
oHo peaausyercs o Delphi;

0f rranax paspabuoril MporpaMMHoro IpHAcKenns B Delphi;
00 HePaPXHH KAACCOB.

Bb! HaYNHTECH!

UHUCRIBATE U KLUOARIOBATE GOLEKTLL B HECAGMHRIX NPOTDaM A
Ha Object Pascal;

padurarn B CpeAR NpoTpaMMApoBanmt Delphi;
CORAHBATE HECAOXHhIH BHRTRphenc And npuacRennid Delphi;

OIPCAEARTE CBOMCTEA H NPOrPaMMEPOBATE METOALL AAR OOTLeK-
TOB unrepgeica;
COZAABATE HECAOKHEIE MpHACKera Windows cpeactrami Delphi.
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YTO TAKOE OB bEKTHO-OPVEHTUPOBAHHOE
NPOrPAMMUPOBAHME '

Heropmasa OOIL. OcHOBONCAGKIHKAMH 0 EEKTHOTO TOAXOAQ B IIPO-
I'PAMMHPORAHHN CMHATAIOTCH HODBesKI R Oae AsRoxad Aaa B KpircTen
Hioropt — amropur aseika Crmyaa. Meropwsa CaMyasl madasace R
1962 r. ¢ npoerra Simulation Language, ODeARABHAYEHHOD AAR
UPOrPaMMHOTCT MOASAMDOBAHKA MeToaa Monte-Kapao. B 1965 1. y as-
TOPOB 3TOI'C UPOEKTA BO3IHHKAA MASH OOBREAMHHTL AGHHRIE C TPOLEAY -
paMu, UX oOpadaTLIRAIOIIHMH., B 535K OBLAM BBeACHE HOBLIE CPeACTERA
MOAGAUDOBAHMS H UMHTALMHE MYABTUIIPOLUECCOPHOH pabors], a Takxe
TEPMUBH «KAACC» H «o0BeKT». Torpa ’Ke BOPHHEAA H TEXHOAOTHS Ha-
CACACBAIHA, T.€. COJAATEAH CTHMVABL BBEAH B A3EIK BOIMOHOCTE HC-
MOABZOHAHMA PAMHRIMH KASCCAME 06MHX CBOUCTB NMOCPEACTROM VK4~
34rH I[1A3BaHHA KAACCa B DUAC TIpcdhurca.

AaaH Keill BReA HOKYHY KDHIEMIMKO DARPdBOTKE LDOTPAM™M, B COOT-
BeTCTEMH € KOropod 11al0p DOCASAOBATCAEIIC BLITIOATIAJOIHUXCS HH-
CIpYyKIHE 01 GBITE 3aMEHEH Hid MHOIOMERHYH) CPEAY BIAHMOAST-
CTBHA OOBSKTOB, ODIIAIOIUXCT APYT © ADYTOM TIOCPCACTBOM &CHII-
XPUOHHOTO OOMEHA COOGIHEHHAMUH. 3TV HAEH: OH BOIAOITHA B HOBOM
aseike Small'lalk, mepBoHAYAARHO Ha3RaHHOM MM Biological System
CMOACAMPOBRAHIIOM Ha BelicHKe, a 3aTeM PeaAH30BAHIIOM HA AcceMm-
Gaepe. TepMmun «0GBeKIHO-OPUHEHTHPORAHHOE [IPOrPAMMHPOBAHUEY
BAepBHe OHA MPHMeHeH MMEHHO (10 OTHOIMSHMND K I3HKy SmaliTalk.
Hautoaee uagecTHa Bepcrd A3nka SmallTalk 80.

B 1980 r. brepn CTpaycTpyTl ACNOAHHA H3LIK OPOUSAYPHOIO OpPO-
rpaMMHpoBaHun CH KOHIENIEeH KAaccoB, a B 1983 I pan sToMY HOBO-
My HPOAYKTY OKOFYATeALHns Ttazranve Cu++. O Tex nop Cw-+ CTaa
Hauboree MONYASPHLIM S3IHKGM OOLCKTHO-OPHCITHPOBAHIOTO IpO-
FDAMMUPORAHHEA.

B aaAwpncCHINEM BO3IMOMHOCTH OOLCKTIONO MROrRaMMuApRODariHT
CIaAM BEAHMWATHCA M B ADYIHEe s3nkd. B TypOo Tackare cpearTa
QO mogBuAKCE ¢ BepcuH 5.5, JacyMerril OOI1 pkRatouciill B Pop-
Tpad, HauuHas ¢ Bepcuit Qoprpad-90. ConpeMeHHRMH S3kIKAMU
NPOrpaMMHPOBAHNS, OOLEAUHHEIINMH TexHoAoTHIo OCQI1 ¢ Bu3yasL-
HBIMH MCTOAAMH NpOrpaMMHpPOBaHNd, SBASIOTCA Delphi, Visual Basic,
Java,

QcuosHne mosatha OOTL Qcnosonoaararcnied naeel ofLerTHO-
ODHEHTUPORAHHON TAPAAHIMK IPOTPE IMUDOBAHHA FBASIETCA ODLeAH-
IICIHE AAINLIX M O0padarLiamoiux HX IROIEAYP B CAMHOE Iichoe —
OEBEKILBL.
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OFBEKMAO-OPLERTIUDOBOHHOE NPOIDAMMUDOBUHUE — 3TO METOAO-
AOIHE OPOTPAMMAPORAHHA, KOTOPAf OCHOBAHA Ha IIPEACTABASHIH
NPOrpPaMMH B BHAE COBOKYIIHOCTH OOBEKTOB, K&KARIH 113 KOTUDHIX 9B-
AETCH DEAAH3ALHEN MIDEeAGACHHOIO KAACCA (THIIA AAHHRIX 0coburo
BHAA], d& KAACCH 00pasyioT HEPapXHio, OCHOBAHHYIO Ila MpHHIHIAX
HACACAOBAHUA. TIpH #roM ODREeK! XaDAKTE[HIVETCA KAK COBROKYITHO-
CTLIO BCCX CBOMY COOUCTE M UX TEKYL[HX JHATSHMH, TAK U COROKYIIIIO-
CTRH} AUTIVCTHEMRIX AAS ABHHOIO 00bekra AeticTBMA.

HecMoTps Ha To UTO B PasAMTHEIX AMTePATYPHLIX HCTOMIIHKAX Ae-
Adercs AKIEHT HE '1'€ HAH WHBIE 0cCcOeHHOCTH BEEAPEHHNA U upHMeHe-
Hizst QOIl, TpH OCHOBHBIX {$a30BHX) eF0 IOHATHA OCTAKTCS HEH3MeH-
HEIMHM:

® UHEATCYAAOMA (Fncapsulation];
® HacAcAaoBaHHe {Inheritance);

8 noauvopdgusm (Polymorphism),

3TH MOHATHA ACHAT B OcHoBe OOI1,

ITpu OpoleAYPHOM IOAXOAE K NPOIPAMMEPOBAHHIO TReGVeTcs ONK-
CATh KAOKABIA IDAT, KAXA0e ACHCTBHES AATOPHTMA AASl AOCTILREHHS KO-
HeYHOTO pedyAbTara. [1pH oOheKTIIO-OPHeNTHPOBAHIOM NOAXOAE Tpa-
B0 pemarh, KAK OTPReATHPOBATR M UTC CASAATR B OTRET T& JIQCTYIIH-
BUIHE BHIIOB, OCTaCcTCA 3a OOLORTOM. AAS 3TOrG AOCTaTOWIO B
ClranadprHOl hupme IoCragutb Tepes HEM 338434y U TOAYYHThL OTBET,

OGHeKT COCTOMT U3 TpeX nacTed:

= HMEOIH;

& COCTOSHHH [HePEMOHHLIX COCTOARRR)

B MOTOAGD (OmMCPALTHH].

Mo HO pare 0B00IIaKee olipeaeaedns: odsexm OO — ato co-
EOKYIIHOCTE NepeMEeHHEIX COCTOSHUS U CBA3ANHBIX € HMMH METOAOB
{omepauuii}, KOTophIE OLOPEABATIOT, KakK OOBEKT B3aMMOASHCTBYET €
QURPYFRAIOIIUM MITPOM.

Memoegpt ofbexma — 3To DpoucaAypsl H BYIIKIHE, 00LABAEHHE KO-
TOPEIX BEAKIIEHO B OTTACAHHE OREKTA M KOTODPEIS RRITIOAHAIOT ASH-
CTBHS. BOAMOKHOCTL YNIPABAATL COCTOSHUAMH OOBCKTa TIOCPSACTEOM
ARIZ0RA l\r!.e'('UAOE B UTOI'¢ U OHPEAE'\F[ET LIOBRAEHIE ()ﬁb(—‘.K‘[’ﬂ. Sly L=
BOKVTIIIOCTE MCTOAOE YACTO HA3LIBAIOT urmepdeiicoM obvexmd.

Hnkancyaguyus — 3T0 MeXdHH3M, KOTOPRH OheAHHART AHHHKRIE W
MCTOALL, MAHHIIVAWPYIOLIMC ITHMH AQIILIMH, H 3a1HIIACT H TO H APY-
HO€ O HHEMNHE) BMEIdreAnCTEE WAH HEMpaBMALHOIa HCHHABIOEA-
HHA. KOTAA MeTOARI ¥ AAHHEIC ODLeANHAIOTCH TAKEM CIIOCOGOM, CO3ha-
arca o ROKT.

218 |



{IpHMeHER MEKANCYARIMK), Mbl 33U(HILAeM AQHHBIE, MPHHAAAGKE-
e OOBCKTY, OT BO3IMOMHHX OIIHOOK, KOTOPHIE MOTYT BOSHHKHYTH
IpPH APAMOM ACCTYNIE K 3THM aAaHHEIM. Kpose Toro, npuMenerne 370-
ro MEXaHM3Ma QUeHL YACTC MAOMOTAeT AOKAAHZOBATL EBOIMOMKHLIE
OIHMOKH B KOAE IIPOTrpaMMBbl, YTC HAMHOTC VIPOUIdeT [IPollece HX IIo-
VCKAa W HCIIpaBAeHUs. MoXHO CXa3aTh, UTO IIOA HHKATICYAALIHEH MOA-
DPA3YMEBACTCH COKPLITHC AAIMNLIX, T.C. UX 3amuTra. [IpeMciiciiie HH-
KATlICYAd1 A BEARF K CHIDREHW ) 3iDEKTHBHOCIH ADCTYIA K BABMEH-
TaM ofLeKTd, ITO 0fVCAOBACHO ITIEOOXOAHMOCTLIO BLIZ0BA METOAOD AAT
H3MCHEHHA €ro BHYTPEHHHX DAEMEHTOR ([epeMeHHHX). OpHako apH
COBPEMEHHOM VPORHE Pa3BWTHSA BEIMUCAHTEABHEOH TEXHHKH 3TH [10Te-
PH B 9DEKTHBHOCTH He HIPAIOT CYLIECTECHHOH poAl.

Huacaegosaniie — 2To NPOLECE, [IOCPSACTEOM KOTOPOTO OAHH Ofh-
CKT MOKET IIACASAOBATE CBOHCTBA APYTOro oObekra M AOOaBASTL K
HWV TepPTH, XdPAKTEPHBIE TOABKO AAR Hero, B UTore CU3AAETCE Hepap-
XWF OOLOKTIILIX TUIIOB, TAC NTOAS AAIHLIX M MCTOAQE «IPCAKOB» aBTO-
MATHUPRUKHM ABAAKYICH W 1IDASN MW AGHHEIX M METOAOR &1OTOMKORY.

CMEICA H VHHBCDCAALHOCTL HACACACBAHNMS 3aKAIQUASTCA B TOM, UTO
He HAAD KAMARIH pa3 4aHOBG (U HYAsH) COHHCHHEAaTh HOBhIA (Fhekr, a
MOJKHO VEKA3ATE «PoAHTEAS» (DA30BEIA KARCC) K ONMHMCATE OTAHIHTCAD-
HEle 0co0eHHOCTH HOoBOI'o Kaacea, B peayaprare HOBBIR obwekT OyAeT
OBABAATE BCEMY CEBOHCTBAMY «PDOAMTEARCKOTO» RAACCA M CBOHMH COO-
CTBeHHEIMH OTAMYUTEABHEIMH OCOOEHHOCTIMH,

HanpumMep, MoxHO co32aTh GA30BHH KAaCC «TPAHCIIOPTHOR CREA-
CTBO®, KOTOPEIH 6YAeT YHHBEPCAALHEIM AAS BCEX CPEACTE NMepeAbHKe-
HUS HA YeTHIpEX KOAECAX., JTOT KAGCC «3HAET», KaK ABHMKYTCH KOAECA,
KaK OHH TMQBOPAYHBAIOT, TOPMQAST H T. A, 3aTeM Ha OCHORE ITOrQ KAAC-
€a MOMHO CO3AATH KAace «AeTRoBOH aBTOMOGHAL». [TOCKOABKY HOBBIH
FAGCC YHACASAORAH OT KAACCA «TPAaHCIODPTHOE CPEACTBO», TO YHACAES:
AOBAHLI 1 BCe OCHOBHBIE YeDTH ITOMC KAACCE, T.€. HE HAa0 B O9EPEA-
HOH paz OMWCBHIBATE, KAK ABHXXYTCH KOAECA M T.A., & CAGAYET NpPOCTO
ACOaBHTE Te 4epPThl, 0COBEHHOCTH MOBSACHUA, KOTOPLIe XapakTepHh
AAR ACTEOBRIX aETOMOOHASH, B TO €& EpeMA MOXKHC, B34B 3a DCHOBY
TOT JKe Krace «TPaEcnopTHOS CPeACTBO», IOCTPOHTE KAACC «[PY30BLIe
ABTOMOOHAHY, OITRCAE HX OTAMYHMTEARHRIE OCODEHHOCTH, M Ha OCHOBA-
HHH yXE 3TOIC HOBCOTO KA&CCa OMHUCATE OIPEACACHHRIH NICAFAACC IPY-
J0BHEKOB H T.A. TakMM ofpasoM, cHavana dopMupyeTcd IpocToi wald-
AOH, 4 7aTeM TNCPEACTEOM YCAOKHEHHH ¥ KOHKDPETHRATMH TTO3TANHO
CO3AAF0TCH BCe GoACC CAOKHLIC MTAHAQHEL,

Aoaumophuism — 3TO CBONRCTEO, KOTOPOE [IO3BDAHET OAHO H 'I'O
JRe HMH UCTICALIOBATL AMST DEUIeHHS HOCKOABKHX TeXHHUYCCKM pa3-
HBEIX 3apad. [ToauMOpPORHIM NOAPAIYMEBAST TAKOEe ONPEARAEHME ME-
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TOAOE B HEpapxuH THICE, IPH KOTOPOM MeTOA € CAHHM UMEHeM Mo-
ROT OPHMEHATLCA K PAAMIHEIM POACTBEHHBIM 00BexTaM. B ofmexn
BHAE RKOHUENUUeH NoAHMOpthH3Ma SABARETCA HAEA “OAMH HHTER-
defic — MHOXECTBRO METOANRR, T.e. TOAWMOPGHIM ITOMOTaeT CHU-
AKATL CAQXKIIOCTE NPOTrPaMM, paspoillas HCOALIOBAIIAG OAIIOFC HII-
Tephencd AR eAMHOTO KAACCd ABHCTBUA. TIpr 3rom BRIGOD kROHKpRT-
HOro AeMCTBHS B 33BUCHMOCTH OT CHUTYallEH BO3AATAPTCH HA
KOMITHAATOD.

Hanpumep, nycTs 2CTh KAGCC cABTOMOOHAL», B KOTOPOM OIIHCAHO,
KAK AUAAKEI IePepABHIATLCS ABTOMOOHAL, KAK OH NOBOPAYHBACT, KakK
HOAQET CHTHAA M T.A. Tam xe onvcad merop, «Ilepekamuedve mepe-
Adgr. AOTYCTEM, 9TQ B 39TOM MCTOAC KAACCE «ABTOMOOHALY OIIHCAIIA
ARTUMATHYECKAR KOpOOKa depeaay. Tpedyeroa onueaTh kaace «Cnop-
THBIILK dRTOMOOHAL?, ¥ KOTOPOro MEXAHWYCCKOC [PYUIIOC) MepeRALD-
YetHHE (fK('}p(JCTEﬁ', KUHe'-IHCI, MOAMHO OBLIAD OBl OIMCITE 3AHOBO BCE Me-
TOALI AASL HOBOTCO Kaacca. OAHAK) BMeCTO 3TOTO MOAKHO YKA3aTe, ITO
raace «Cnoprasinii aBTOMOOHAER» YHACASADBAH OT KAACCA * ABTOMO-
GHAL», & CACAQBETeABRHOD, OOAAAAST BCEMHM CBOMCTEAMH M METCOARMMH,
OIHCAHHEIMA AAA ¢«POAHTCALCKOTO» KAGCCA. EAHMHCTBEHHOC, YTO HEAD
CABAATE — 3TO [epenyucark MeTop «lleperaioueHne Mepessun AAR Me-
XAHHYECKOH KopoOre nepeaad. B peovALTaTe OpH BLI3OBE METOAR
«[lepernaloueHHe Nepepsur BYAST BRMOAHNTECHE METOA HE POAWTEAR-
CKOTO KAACCd, & BHOBE CO3AGHHOTO.

Mexananam pabormr QOT] B 3THX CAVHAAX MOMKHO OIHCATE MpIEMEp-
HO TaKMM ofpaionM, [Ipu BRI30BE TOTO MAW MHOTC METOAQ KAACCH CH-
Hard CASAVET HCKATh MCTOA B CaMoM xaacce. Ecan MeTop Haitaen. onn
BEITOAHASTCA H MOHCK €10 3AREPIAeTes. ECAH 3Ke METUA HE HAHASH,
CASAVCT OORATHTECA K “DOAKMTCALCKOMY» KAACCY M HCKATL BRIIDAIILIE
METON B TEM, Fcan METDA, .HE)‘E‘:[ACH, Ol BLNCARFETC] M ITOUCK er) Tdi-
JRC TIPEEPAIIACTCH, d €CAH He HAlAeH, NIOHCK NPOADAMNKASTCA Aghee
BBEPX 110 HePHpXMYRUKOMY AeDEBV, BILAOTh AQ KOPHA [BEPXHETe KAac-
<a) HepapXHy. ITOT npUMep OTPAXKAST TAEK HAaIHIBAEMEIH MeXAHH3M
PAHHETO CRAILISAHMN,

m OBLEKTbI B TYPEO NACKASE

Omncaune odbpeKToB. HHRADCyaauma. Ana onucaHHa oOLEKTOB B
TypGo Tlackase sapezepBUPOBaHO CAOBO «objects. Tum «Objects —
3T0 CTPYKTYPa AAHHEIX, KOTOPasg COASPRHUT IO T MeTOAR]. ONucanue
oTBEKTHOTO THIIA HMEET CACAYIONTHI BUHA,
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Type <nLeHTHdMrarcp —xana obwekTa> = Objact
<ITOnS>;

<HOJIE>;
<MEeETOI>;

<MCTOO> )
End;

[Toae COAEPHT UM H THII MAHHEIX. Memogb! — JTO NPOHCAYRLI
uar QYIKIME, 00BABAEHHEE BHYTPH ABKA@PalH 0FReKTHOTO 1HIId, B
TOM QHMCAE 7 OCOBRIE IPOIEGAYPE], COAAIDINMEE M VHHUIITORAIOLIHEe 00h-
CKTLI (KOHCTPYKTOPLI M AeCTPYKTOPHL). OOLABASHHE METOAa BHYTPH
OIUCAHHE OfFReRTHOIO THIIA COCTOHT TOALKO M3 3AaTOAOBKA (KaK B pa3s-
seae Interface n moayac).

IpuMep 4.1. OmmineM offLekT « OBRKHOBeHHAS ADOBLr ¢ MeToAaME «FIOA,
SHCARTCAS M 3llaMeHaTeAds, «Cokpalllendusy ¥ «HaTypassHad CTENEHED;

Typa Hazur = 1..32767;

Frac = Record P : Integzr; 2 : Walur End;
brck = Obqact & : Frac;

Procedure NCD(Var € : Natur}:

Procadure Sokr;

Procedure Steopcni{l : Natur; Var C : Frac);
End.

Omicanme OOBEKTHOTC THNA CCGCTEEHHEO H BLIPAMAeT TaKoe CBof-
CTBO, KaK MIKAIICYASLHS.
TIponAsKCTDHpYEM pgaee PAGOTY C ONHCAEHLIM OGLEKTOM, PeaAl-

3agnell ero MCTOAOB H OJpaliciiHe K YKaiaHHLIM MeToAaM (IIpH 310M
ITORAAOOATCH HERGTOPHIE RCIOMUMATEARHEE METOALI)!

Type Natur = 1..MaxInt;
Frac = Record P : Integer:; ¢ : Nzlur End;

{-——-Cnucarue o8BEKTHOTO TUNa—-—-}
Nrak = Object
A Frag;

Procadure Vvod; -Beod OpoSi}
Procedure NOD(Var © : Natur); {300}
Procedure Sckr;:
Procedure Stepen{N : Natur; Var C : Fracj;
Procedure Prinz; {Rueon gpofu}
End;
{-=---0On¥vcadsq mevronce obeeErTa--— -
Procadure Drok. KOD;
Var M, K : Natur;
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Begin M = Ahs(A.P); N = A.Q;
While M <> N Do
I£f M >N
Then If M mod N <» 0 Than M := ¥ maod I Elae M = I
Else If N nad M <> 0 Then ¥ := N mod M Else W :— V;
C o= M

End;

Procedure Dralk. Sokr;

Var N :@: Latur;

Bagin
If 6.7 <> (
Then Begin
Drol., NOLD(K) ;
A.2 = AP div N; A.Q = A.L div W
End
Elgse M. Q =1
End;

Procedure Drob. Stepen;
Var I : Natur;

Begin
C.P :=1; C.Q := 1;
For I :(= 1 To N Do
Begin C.2 = C. P * APy C.Q := (.3 # A G
End;
End;
Procedure Croh.Vvod;
Bagin
Write{'Bregure wromaTene Jpcfhc: ") ;i Read ni{a,P);
Write('BeemuTe SHAMEHATSNE Opotic: ) ReadLndA.(Q);
End;

Procedure LCrob. Print:
Begin Hriteln(A.P, /', A.Z) End;

{——--CCHOBHAN UPUTEAMME——— =]
Var 7 : Drob; ¥ : Frac;
Regin

Z.Vved; {Beog apctm}

Z.Pzint; ({[levaTL BSedSHHOM OpQOn})

Z.%axr; {CcepaleHye BEELeHHOKW Lpofi}

Z.Prirt; {fleuarTes Fpofl DOCNEe COKPANMEHEMS)

Z.S5tepcn {4, F); (BozBeneilMc BBESIEHIIOH opobl b
-¥ CTeneHb )

WriteTn{F.Pp,"/", F.QI
End.

4
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[MpoKOMMCeHTHRYCM OTACABIEIC MOMENTH] B PACCMOTPEHHOM TIPUMEDE.

Bo-11epBEIX, PEdAHIAIHA METOAOR OCYIECTBANCTCHA B PA3AGAS OITH-
CaHHR mocAe QOTABACTHA OOTLCKTA, IIPHYeM NpPH PRAAH3AIHH METOAQ
AOCTATOYHA YKA3ATh IO 5aT0ADBOK 083 CLIHCKS EPAMETDOR, HG ¢ YRa-
3aHHeM OOBeKTHOTO THIIA, K KOTCPOMY O oTiiocHTca. Euje pas otMe-
THM, 9TO BCE 3TO HAOMMHAET COZAAHHE MOUAYAN, KOUAZ PECYPCHL, AD-
CTYTTHRIE TIPH ero TOAKAIQUEHHH, TIPEJKAe Brera OOBABAMIOTCH B PA3-
Aeae Interface, a saTeM pcaaHM3yIOTCA B pasaehe Implementation.
B ASACTBMYEARHOUTH OfFheKThl H UX METOAR DEAATIVIOT HAlle BCero
HMEHHO B BHAC MOAYACH,

Bo-BTOPEIM, BCe AGHCTEHA Hah OOBEKIOM BRIIOAHSHYICH THALKO C
NGMOIIBEK €T0 METOAOBR.

B-TpeTbHX, AAA PAOOTHI C OTAEABHEIM JKIEMILAAPOM OOBREKTIHONO
THIIA B PA3AEAE OIMHCAHHSA TePEeMEeHHBIX AOAXKEE OEITL OO'BABACHA Me-
peMelrlad (HAH IepeMeHHBIC) COOTBETC] By vnuero Tiuia, Ma npumepda
BHAHO, 4T OOBABASHHE CTATHULCKHX OOLEKTOR He OTAMIaeTCd OT O0L-
SIBACHHS ADYTHX HCPCMCIIIILIX, & HX HCTOAB3OEAHIE B HPOTrpaMMe Ha-
FIOMHHAST WCTMTOARIOHAHHE I‘l'dlll’l{‘.l—_!ﬁ.

Hacagpaosamme, QOLOKTIILIC THILI MOMKHEO BEICTPOMTE B HePAPXHIC.
OAHH 0OBEKIHBIN THU MILKEF HACABAUIKATE KOMIOHEHTH ADYTOTO (b
©KTHOTC THOE. HacAeAymrA OOGLEeKT Ha3LIBACTCA <IOTOMKOM», a
OOBEKT, KOTOPOMY HACAGAYIOT, — «IPEAKDM», FUAN R1PEAOKD CAM HB-
AfeTCHd YBHM-AHOO CHACABAHHKOM?, I} (IIOTOMOKY HACAEGAYET W 3TH
oA U MeToALL CASAYET NOAMEPKHYTE, UTO HACACACBAIINC OTHOCHTCS
TOABKO K THIIAM, HO HE JKIEMLUANDAM (HFHEKTY,

OmMcaHue THIA KIIOTOMKA» UMEeT OTAHYHUTCALHYIO 0CODCIIIIOCTL!

<A THUa ucroMmka> = Objecl (<uvA THOa Lpenka>);

Adnaes HalACE ONUCAHAA — DORITHAS.

CAeAYET NOMIIMTE, ITO NIOAT HACACAYVIOTCA 003 RaKOrO-AMGO FCKAIO-
TeHHA, TO3TOMY, UTbAHAHA HOBKE 110AY, HREODXOAMMO CABAWTE 28 YHU-
KAABHOCTBKY HX MMEH, HHATS COBIAACHAC MMCIIH [IOBOTO IIOAS C MMP-
HEM HGC’\.EMEMDI'O [Iohd BREIODBET ULLIHF)K}’. Hl':i METOARL T0 TTPABMAQ
He PACNpOoCTPAHIAeTCH, HO 06 3TOM AAree,

ITpumep 4.2, OouuneM CFLCKTHLE THIT « BEIMHCARTRARD € METOAZVH «CAOKe-
Huer, «BRIHTAHHer, «YMHEOEEHHEe, {AereHHen {MOACAMDOBAIIHE IICKOTODOTG
HMCIOAHHTEAA) U HIPOUSBOAHBIH U1 Helw tHIi «[1POABMHYTHIN BHYHCAMTEALY C
HORKMU MeTosaMHA «CrenleHbs, «Kopens n-H cTemelins:

Type Bascl'ype = [oublco;

Vichislitel = Objact

A, B, C @ Bagcolype;

Procaduxra Init; {DEOO MIM MHWIVaNy2alllrAa IOTSH:
Procedure Slozh;
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Procedurs Vich;
Fracedure Umn;
FProcedura Delen

End;
MNovi vVochiglitel = Object(Vichislilel)
N : Integer;
Procedure S.coon;
Procedurm Xcren
End;

OGob1as CKa3aHHOS PAHCC, MCDSYHCARM IINARMAA HACASAOBATIH:

HAEGOPMAIMOHIILIR T0AS K METOAHM «POAUTEARCKOrO» THIIA Ha-
CAEAVIOTCA KuemHd €ro THNAMU-«IOTOMKAMH» He3aBHCHMO OT
YHCAA IPOMCKYTOUHEX YPOBHER HepapXuu;

AOCTYH K IIOAAM H ME@TOAAM (DOANTEABCKHX® THIIOB B PiMKAX
ONMCAIM AOHX THIOBR-«IIOTOMKODY BLIMOAISICTCA TaruM of-
Pa3an, Kdk 6}',6,T0 OHW OIMMUWCEHKE B CdMOM THNE-<ITAOTOMKE )

HH B OAHOM H3 THIOB-«IOTOMEOB» HC MCIYT HCIOAL3OBATECHA
HAHH’l‘l-i[bHKaTOpr HOABRH, COBIGARKIITIHE € u,e.,el-l'l‘m}m K rOpaMH
noAel Kakoro-Aubo H3 «pOAHTEAECKMX» THIIOB. ITO NPABHAO OT-
HOCHTCSA H Kk MaeHTMAHARATOPAM (h0pMasbHEIX NapaMeTrpoB, YKa-
3AHHEIX B 3arOAOBRAX METCOANE;

THI= ¢ IOTOMOK» MOMKET ACOTIPDEASANTE NPOH3IEOARHOR YHCAD COG-
CTRCHILIX METOAOB M MILQOPMAUHOIHBIX MOACH;

A1060€ HIMSIICIMC TCKCTA B «POAMTEALCKOM? METOAC ABTOMATH-
qeCKH CHAARIRAET BAUAHEE HA BC2 METOABl THIIOH-&IOIOMKOEY,
KOTOPBIE€ €0 DLI3LIBAIOT,

B NPOTHEGNOAOKHEOCTE HHPODMALTHORHEIM [MOAIM HASHTH(PHEA-
TOPLI METOACB B THIAX-4IIOTOGMKaX» MOCYT COBNRAATL ¢ HMeHA-
MH METDAOB R t&].)(),'\,ﬂ'l't‘_.a\_bCK_PI}(?) THIIGX. npld I3T0oM UAHUHIVIEHHM;I
MeTOA B THIIE-4IOTOMKE» MOAGBASCST OAHOHMEHHEN] €My «POAH-
TEABCKUL», M B pAMKaX THIA-«OOTOMKA» MPH YKA33HMH HMEHH
TAKOTO MeTopa OyAeT BBI3HIBATECHA HMEHHO MeTop THIa-
“MOTOMEAY, a HEe «POAMTeALCKHII»,

BRIZ0B HACABAVEMBIX METOADR OCYLIECTBAS®TCA COTAACHD CASAY-
FOIIIHM TPHIIITHIIAM;

TPk HBIAOHE METUAD KUMIIH.’\HTUP CHdaldAad MILET METGA, MM KO-
TOPOTO ONPCACACIIO BHYTRH THa 0OBKTA;

€chAH B THe olyLekra He QIIpeAshEH METOA C YKAZAHHEM €70 B
{JII(—!pﬂ’LT!pH BBEIZORd Me'0ad, 10 KOMIIHAHTOL B HOHCKAX vel'oad C
TAKMM HMCHCM NOAITHMACSTCH BLILIC K IICTIOCPEACTRCHIIOMY «PO-
AHTEABCKOMY» THILLY,
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®  eCAH HACcASAVeMEIH MeToh HAHAeH M ero aapec YKa3saH, cAcAyeT
IIOMHHTL, 4TO BEIIBIBQSMBIH METOA, Gy'AEET pdﬁOTEITB TdAK, KdK COH
CIPSASACH M KOMIIMAHPOBAH AASL «POAHUTEALCKOTO» THINA, 4 He
AAST THIZA- CITOTOMKS», ECAM OTOT [MACACAYCMLIA ¢«POAMTCALCKIY
THAO BLIZRIBRAST ellle 1 ,/\pyl’ldl-! METOMNR, T BREZEIBATHRTH y)K(—'f ﬁyl.’\_)"l'
TOALKGC «POAMTCALCEHC: HAH PACIOAOMCIHIIGIC BLIIOC MCTOALIL
T'dK KdkK HbhISOR ME1OA0B 44 pﬂ{fll(}!\t))KHHHH)( HHAKE 110 Mepﬂl‘lXHM
THHOB I1¢ ACQIIYCEKASTCH.

MoauMopdmam. Kar yke oTMedarochk, ToanMopdHaM (MHEOTOCOPA-
3He) TPeATIOAATaeT OIPeASARHHe KAABCCA HAH HECKOABEHX KAACCOB Me-
TOAOB AAST POACTBEHHBEIX OUBEKTHHIX THNOB TAaKMM OGpalzoM. 4ToGH
K&EAOMY KAACCY OTBOAMAACE CBOS (PYHKITHOHAABHAA POAL. MeToall
OAHOTO KAGCCH OOBIYII0 HAACAIIOTCA 00MIMM HMCIICM.

Tipmvep 4.3, MNVCTH HMOOTCA ¢ POAHTCALCKHIT Y OOTOKTHRNT TAT « BRimykanmi
YeTHEIPEXYTOABHHKY (IIOAT THIIA - «KOOPAHHATEL BePINHH», 33AAIINHE B O0-
paAke ux 00xoAa) M NPOUIBOAHEIE OT Hero THNLL «l lapaasesorpapo:, «PomG»
u «Kpaapar». Omicarn aAs yRasammiux $uryp Mcroall «Burncacine yraons
(r TRapycax), «BuarcaeRde AHaroHaaeli», « BEIMHCARHHE AMMH CTOpPOH», «BHI-
YHCACIIHC NCPHMCTPaY, 4 BLIMIICACIIHC DAOLLAALY.

MNporpaMya OMHCaHHS CACAVIOIIAN:

Type Basclypc = Coublz;

FourAngle Object

: x1l, vl1, x2, v2, =3, v3, =1, y1.

&, B, C, b, D1, DZ,
Alpha, Beta, Gamma, Delta,
B, 5 : BaseType;
Procedure Init;
Procedure Storony;
Procedure Diagonali;
Procedure Angles;
Procedure Perimetr;
Procedure Ploshad;
Pracedure PrintFlements;

End;
Pzral’. = Object (Fourangle)
Procedure Storony;
Procedure Parimetr;
Procedure Ploshad;
End;
Romk = Object!Parall)
Procedure Storony;
Procedure Perimetr;
End;
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“vadrat =

End;
Procedure FourArngle. Init;

Begin

Object (Romb)
Pracedure Angleas;
Procedure Ploshad;

Write {‘*Brennre kOOPAMHATH RepHME RATAHHOTG WeT@OeX)y -

DOMBIIMRE D

ZeadLnixl, vl1, =2, v2, =3, v3, x4, vi);
End;
Procedure FourdAngle. Storony:
Beqgin B v 3grt{Sor{xi — x1) + Sgriy2 = vlj};
B o= Syro{sar{x3 - =x2) + Sgr{y3 — y2)});
C 1= 5gro(Scrixd — x3) + Sqgriyd — v3));
b o= SqrT{Sgrixl — x1) + Sqrfiyi - v1)},
End;
Procedure Fourdrngle. Diagonali;
Begin
7 = Sgrt(Sgrixl — x23) + 3Sor{vyl — y3));
02 = EgrtlEgr(x2 - x4) + Sari{y?2 — yd));
End;
Procedure Fosrangle. Angles;
Function Ugol (Az, Bon, Co pasz2Cype) : BaseTvyge;
Var vsplos, Vsp5in: RBasaType;
Begin
VspCosz := (Suri{la) + ScriBhk)
Sgr(Ca)i/ {2 = Ra = Bb);
VapSin = %qr.{l - Sgr({vaplcs));
If Aab= (VsnCos) > le—7
Then !gol := (ArcTan (VepS8is/VspCos) +
PL w Ord(Vsplos < 0))/PL « _3U
EBlze Jgnl := 90
End:
Begin Alpra :— IJgal(D, &, D2);
Bala = Ugoli{a, 2, DLY;
Garwra := Ugol{B, €, DZ);
Delta := Ugal {C, D, D1};

End;

)i

Procedure Fouringle. Perimnetr;

Bagin P := A

B +

C : D End;

Procedure Fouringle. Floshad:
Var Perl, Per2

Begin Perl

End;

Basol'vpe;
(A + D + D2y/2;
8 :— SBgrti{Perlw{Pexl - A] =
{(Perl - D2)} + &Sqrt{Ferz =
{Par2 — 1) =*

(Fer? —D1})

Per2 1= {B + C + Di}/s2;

(Perl — DY)
[Eexr? — B)

Procedure FourA-gle.PrintElements;

*
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Begin

Writeln('Cropen=: ', A:1C0:6, B:10:6, C:10:6, D:10:6,
"¥ojg: 7, Alpha:10:4, BetariO:d, Gammazid:4, bDelia:l14:4,
"Mepimerp: ', P:10:6, 'Inowazae: ', S:103:6, 'IOuarcdani:
'y DLl:l0:6, D2 10: 8)

End;

Procedure Paral” . Stcrony:

Begin B o= Sgrb{Sgrix2 — x1) + Sqri{y? - v1}};
B := SgrtiSgx(x3 — xZ) + Sqriy3d — v2));:
2 = Ay Ti— B

End.

Procedure Parall. Perimez=x;
Begin P := 2 = [A + B} End;
Procedure Parall. Ploshad:
Var Per : DBaseTwvpe;

Bagin
Fer :— (& + D+ D22}/2;
S = 2 = Sgrt(Per * {(Per — A) * {Per — D) * (Fer — DZ)]
End;
Procedure =cmb. Storony;
Begin
A 1= Sgrei{Sgr(r? — =21t + Sgri{vZ — vi});

B =54 T =8; D=4
End;
Procedure Fomnb. Perimelro;
Begin P := £ * & End;
Procedure Wvadrat.Angles;

Bagin Alpha = 97; Be-a := 20; CGamma := 9%0;
Delea = 90

End;

Procedure EKvadrat . Ploshad;

Begin 5 :— Sgr (A} End;

{CROBEAA polrpand |

Var abj : Xvadrat;

Begin

abj. Imit;

cky. Storony;

cki. biagonali;

ahy . angles;

ch . Porimebr;

ob- . Floshad;

ob’ . PrinLE_enenls
End.

Takum 06pa3oM, BEMHCACHUE COOTBCTCTEYIOIIETC JASMEHTA B -
I'ype, ecan 310 ARHCTBHE TI0 CPABHEHMK) C ARYTHMH HRAHETCA YHHK&AR-
HEIM, TTRCH3IBOAHTCH 0DPALIEHHEM K CBORMY METOAY,
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YTPAXHEHINA

1. OMHcaTh cAepyloliie oFReKTh ¢ YRA3aHHEM HX METOADB:

a) «TeacdOHIER 3B0I0KY — HOMED Tereth0Ha, AATa PAITOROPA, MPCACA-
FRHTEARHOCTR, KOA TOPOAQ ¥ T. A

6) «lMocsaka» — HOMEp MOC3AA, IIYHKT Ha3HAKHIS, AHI CAGAOGBAHHS, BPedI
TTPUEEITHSA, BDEMH CTOSHKH H T. A,

D] «KunoreaTps — Haspanue KEHOGHALMAE, CEAHC, CTOMMOCTE GHAeTa,
KOAMUBCTBO 3PMIEASH I T. A,

Peasn30BATE 0OBARACHEGIE B OFBEETHOM THIS METOANL.

2. Aouoanurs obberT Drob ns npumepa 4.1 MeToaaMu «IloavsHrearHas
Apofer {bynrnag rormmeckoro TANOG), «[ITpapWaLHag Apohity ((PYEKOHA AGIH-
YeCKOru THilE), «KoHeuHad ABCHTAYHAY Ap00by (QYHRUHA AOTHYEUROIC THUA).
«[Tepuop, ApoGH» (CYLOSCTEYET, ECAH COOTBETCTRYIOITIAA ARCATHYHAA ADOSE He
ABASETCH ROHEHHOA, B 0DIEM CAYYUE PE3yARaT — «AAMHHOE» UHCAV), Pearn-
308aTh H THOTACTHPOBATH 3TH METOAFEL.

3. OuMcars 0OBeKTH - UOTOMKH?Y AAsl GOBCKTOB, YKAJAHIEX B HEpBOM
yOpazHeHHHd. PeaAuI0RaTE OO BHRASHHLTE B OOHLARTHOM THITE METOAR.

4, PeaaH3083TE METOALL 0FbeKra « BRIMHCAHTeALr M3 TPHMEepa 4.2,

5. AonoaruTh wabop afberTon Ha npwMepa 4.3 oGLeRTOM «[TpAMOYTOAL-
HHK?, d T4EKE ADYTHMH BELUYKANMH YeTHPEXYTOALITHRAMHE, 112 ARAHIOI[HMHCH
MapaAACAOTPAMMAaMK (TPAOeIHA ¥ T A.), H PRAAHIORATH COOTEETCTRYHMITHE WM
METOALL.

6. [locTpoMTh, NOCACADRATEABHO OPHUMEHAL METOARL «OTOGPIA3KNTEY, «CABH-
HyTE», «F3MeHBTE pasMeprin, «CIpATATEY, HAPARYUH CARAYIGHINX obBeETOB!

2] KOOPAMHATEL — TOYKA — [OPU30HTEARBHAA AHHHUA — FORHZUHTUABHO-
BEDTHRAABHOE [TEPEKDecThe;

0) HOOPAHHATE — TOYKE — HAKAOHHAA NOA YTAOM 45° AMHIA — HAKADHHOE
IEPEFPaCThe,

B] KOOPAMHATEL — TOYMKdA — OKPYFKHOCTE —- AYTA (Ipoljeaypa Arc);

T} KONPAMHATR — TOYKA -— IAARNC (Hpoueaypa FillEllipse) — naaunTuge-
CcKana ayra {mpoueaypa Ellipse);

Al KOOPAHATHEL — TOYMKA — OEDYKHOCTE — CEKTOD (Mpoueaypa PieSlice};

€) KOOPAHMIIATLI — TOYKA — CCRIOp (mpoueaypa PieSlice) — aaannrHueckan

ayra (nponeaypa Ellipse);
3K} ROOPAMHATEL — TOMKA — TIPIMOYIOABHHK [Iponeaypa Rectangle) —
TpeXMEpHaT LoAUCH [Dpoteaypy Bar3Dy):

3} KOOPAMHATH -— TOYKA — 3ANITPHXOBAHHHEH 3AAMNC (DponeAvypa
FilEllipse) — 3diuTpHX0SdHHBL CerLop (Mpoleaypa Sectorn);

H) FOOPAHHATH — TOUKA — OKDYKHOCTR — RAINMTTPUXORAHHEINA CeETOp
{upougaypa Seclor);

K] KOOPAMHATR — TOUKA — ORPYARHOCTL —— JAAWTTHUECKAA AYTA |TpoO-
ueaypa Ellipsc).
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WUHTErPUPOBAHHAS CPEA
NPOrPAMMMPORAHWS! DELPHI

Hcropua v gazvayenne Delphi. Delphi — naTerpuporanHai cpeas
NporpaMMHPOEAIIHAs, pajpaboTauraa dupmoit Borland, aspagerca pe-
3YABTAaTOM Pa3BHTHA g3BbIKa TypGo [lackaak, KOTUpHI, B CBOW Oue-
PeAE, IPEACTABASET OGO pe3yALTaT pa3BHTHA A3k1KA [lackast. Mana-
yaapHO JTlacKaAb §HA NOAHOCTRIC NPOIEAYPHEIM A3EIKOM. 1ypGo fla-
CKiAb, HAUHHAS € BepcHH 3.5, oDAdpaeT CpeACTBAMH OOBEKTHO-
OPHEIITHPOBAIIIONY NROrPaMMHPOBAHHA. A3LIKOM NporpaMMHPOBAHHA
g Delphi npepcragaser coGoll oGReRTHO-UPHEHTHDOBAHHBIH S3KK
Object Pascal, B 0CHOBY KOTOPOTO [TOAQHCEHE KOHCTPYRIINY TypSo ITa-
ukaag sepevn 7.0, B Pocern Borland Delphi nogsraca ® koHne 1993 v
H Cpa3’y JKC J4BOCBAA ITHPOKYIO MONYASIPHOCTL,

Cpean nporpamMuposdadns Delphi nosaoaser CRasBTEARHD ASUK(]
¥ OLICTPO CO3AABATL OPHAOKEHHS DASPATHOHHOH cHcreMLl Windows,
OOFIOMY OHA HOAy4#Ad HasBanuwe RAD (Rapid Applicalion Develop-
ment — cpepd GHCTPoOl Pa3padoTKK NPUACKEHVRA),

IMponecc paspabotrkn B Delphi upeaeasso ynpomesn. M B nepeyio
OepeAb 3T0 OTHOCUTCH K CO3AAHUIO WHTepdeHca, Ha ROTopoe 08EMHD
IPUXCANTC Nopsaka 809% Bpemcnin paspaGoTee nporpaMdil Tpo-
TPAMMHCTY HEOGXOAUMO IPOCTS HOMECTHTL HeoOX0OAHMEe KOMOOREH-
TE B okHe Windows (B Delphi oo HazmBaeTCd (hopmoli} U HACTPOUTE
HX CBOWCTBa ¢ MOMOWBI} CIENHAABHOTO HHCTpyMeHTa — Object
Inspector. C moMonIb0 AAHHOTO HHCTPYMEHTA MOKHO CES34TE COOB-
Mt 3THX KOMIIOHEHTOB (HKaTHEe KHOIKH, BEIGOR MHIIBIY 3AECMEIITa
B COHCKEe H T.A.) € IpOoUeAypoH o6pabBoTEH, H MPOCTOE NPHAOKREHWE
roToBo. IlpHycM paspaboOTIHE UMeeT B CBOeM PACTIOPSIECIIHA [IC006X0-
AHMBIEY CCACTROD OTAAAKH 'BIIAOTB AL TTOTHATTDROTO BhHOAHEHHH KO-
Maila [[poLeccopa), yAODIYIO KOITCKCTIHVIO COPAROTIIVIO CHCTCMY,
l'.:p(:‘J\,[‘.'l'Bﬂ I((_)ﬁACK'I'HHHOﬁ [)HGO’I'H HopA, llp()l—‘.K’l‘OM A

Delphi mo3BoAsficT CO3AABATE pacipepcacHHRIe Internet- i Intranet-
UPHAOMEHWY, HCUHOAB3YH AAA ADCTYTIA K AaHHhmM Borland DataBase
[ngine.

Aawk Delphi Pascal (panee — Ohbject Pascal}, HcnoabiyeMeifl B
Delphi, IOCTOAHHO PaCITHPSETCd U ACIIOAHSAETCA KoMuaHueH Borland,
B MOAHOH Mepe NMOoAASIYKHBAA BCce TpebOBAHHA, NMpejiEABAASMEIE K
OOBEKTHO-OPUEHTHPORAHHOMY  A3RKY TIpOrpaMMUpORaHHA. Kak B
CTPOro THNH3HPOBAHHOM A3EIKE, KAACCH MIOAACPRHBAT TOABKD MPO-
CToe HACAEACBaHWE, HO 3aTO HHTepdrelickl MOTYT HMMETh CPAa3y II¢-
CEOABKO 4NPEARoBs. K YHCAY OCOGEHWOCTeN #3RIKA CASAYET OTHECTH
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IOAARPSEKY O0DPA0OTKE HCKAIOHTEABHLIX CHTYAUHE (exceptions),
a TaKoKe [eperpysky MeTOACB M NoauporpaMm (overload). Mmerores
TAXKE OTKPEITEIE MAcCHBE, RAPHAHTE! H BADHAHTHEIE VACCHBEL II0-
SBOATIONIMC PATMCIUATE B DAMSITH AIOORIS CTPYRTYPLI AAHHEIX,

B Delphi MKHO COAAGBATE CBOM COOCI'BEHHEIE KOMIIOHEHTHI, HM-
TIOPTHPOBATL HX, 4 TakKe paspalarhlBATL mWASAOHEI IPOSKTOR H Ma-
CTEpOB, COHAGILIMY RAI0TOBKH 11poekToB. Delphi npeaocTapater pas-
paboTuHKy HHTepdec AAd CBA3M OPUAOGMEHHN [MAM BHEUTHHX ITPO-
I'paMM) ¢ uHTErpuporaHHol ofoacukoi Delphi (IDE).

Hurtepdefic. BHy Cpepll TporpaMMHpOBAHHS Delphi oTanuaeTcs
OT BHEAA MIIOTHX APYTHX CPea, KOTOPHIE MOJKHO VBHAETE B Windows,
TdK KAk OHa  caepyer cnenmdbnkanui, naseieaemod SDI {Single
Document [nterface — OAHOAOKYMEHTHEIN HHTepdeNHC), M COCTOHT H3
HECKOABKWX OTAEABHD PACTIOAOKEHHEIX OKOH.

Bua cpeapl mporpaMMupoBaHus Delphi HenocpeAcCTBeHHO HoCAe
34IIVCRA OPOTPaMMEl MOKA3aH Ha pHc. 4.1, B BepXHeH CTPDOKE, KK H B
ARGOM npuaokeHur Windows, HaxoauTcE MeHID, CAeBa paciloioxRe-
HEI A€PCBO KOMTIONCHTOB DOPMH H HIICIIEKTOP KOMIIOHCIITOR, oToOpa-
FKAQIONTMA WX CBOWCTBA H cOOLITHA, N0 1W@HTRY — tnDBCTBeHHD hopMa,
a I03aAH POPMEI — PCAAKTOP KOAd. HHXC CTDORH MCHIO pacioaara-
HITCH HdtleAR MHUTODYMEHTOE M TaAHTRE KOMUIOHEHATOR.

Boaee aeTaALHO JACMOHTLL mirrepcheiica Delphi noRazamnnt wa
puc. 4.2, 8 Ha3HaYeHHE HEKOTOPLIX KHOIOK TIAHEAH HHCTPYMEHTOB 0-
AcHAST pue. 4.3,

@opma. MyeeT Bee TPH3HAKH TAGBHOID OKHA TPAAHITMOHHEX TPH-
AReHHR Windows: pasMepHyKo paMKy, 3HAYOK, 3aTCAOBOK, KHOIIKH
[CrepuyTe], [PaspepuyTs|, [3arpeITh] (puc. 4.4) M yOpaBAICTCH MEI-
LB,

Qkio npockruposiHka dopm (Form Designer) mpoacTabpasceT co-
6(_‘:1:"1 .'3&1I‘()T(JHK)', T8, MARET OAHOI) K3 OKOH E]d:ﬂ"}ﬁﬁﬂ'l'lﬂﬁdﬁmﬂl'(l llpl'l-
AoRceFS. DOpMa SBASICTCA OCHOBIIEIM HOTEPEENCIILIM 3ASMEIITOM B
Delphi. 3w BUsyaAkHRIK KOMIUHERT, IPMCYLUA AKODOH cospasaevol
B UTOA CpoAe OporpaMMe H HONOANSTIOINE POAL KOHTeHHepa, KOTO-
PLIA COACPZAKMT ADVIHIC KOMIIOIICIITLI, ONPCACAAIOMIAC QVHKLHOIAAL-
HOM'I'B IIIJI«’II\{J}KHH M.

[MpeceXTHPOBIIHK (hOPM IO3BOASST BO BpeMs pa3paloTKH NIPHAO-
MEHHA BHUICAHATH CAGAVIOIIHE AeHCTBUA!

m AOBABAATE KOMIOHEHTH B (QOpPMY;
» MOAH(PHIHPOBATE GOPMY 1 €C KOMIONCHTLL,

m CRA3HRETh NOP80OTYHKK COORITHIR ROMIKHEHTA ¢ [POIPAMMOR
Ha Delphi Pascal, coaeprrRaiueficd B peaakTope KoAd.
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CoxpannTs Bee dainsl  OTKpBITH NPOEKT
Coxpannts pabounii daiin NoGaesuts haiin B npoexT
Ortkpoits daiin Ynanurs daiin u3 npoekta

'/ﬂ/
gl TSR
p N

\ “poitti noanporpaMmy

OTKpBITH CIIPABOYHHK

Buibparts pabounit Moayib

Buibpats pabouyio gopmy 3aiiTi B NOANPOrpaMMy
[MepemounThes Mexay hopmoit OCTaHOBHTB NPOrPaMMy
1 MOJIYAIEM

Coanars HoByo Gopmy  Co3aaTts NPOEKT M 3ANYCTHTH NporpaMMy

Puc. 4.3. HaaHaueHue KHONOK NaHenyu MHCTPYMEHTOB

B ob6mux weprax nponecc paspaborku nporpamMmel Ha Delphi mox-
HO MPEACTaBHThL cAepytomum obpasom: us obractu [laaumpa kKomno-
HEeHMOB € NOMOIIBIO MBIIIKA HAAO BHIOpaTh KOMIIOHEHT (KHONKY, Haj-
[HCh, PEAAKTOP TEKCTa M T.A.), HOMECTHThH ero B (hopMy ¥ 3apaTh 3Ha-
yeHus cBoitcTB B obaacTu Cpolicmsa. Cpeaa Delphi npoanaansupyer

Kuonka |Paspepuyrs)

Kuonka
|3akpbiTh]

’ 35 SRt |3 »____Paauep"a“

Puc. 4.4. 3nemeHTbl (hopmel
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CcoAepAHMOe GOpMBI H COZAACT COOTBETCTRYIOIIH NPOrpaMMHEDIH KOA,
& IIPOTPAMMHCTY OCTAHETCHd TOABKO BHECTH B HETO ASTAAHM DEIIeHHS
3aAA9H — OTEAWKH Ha COGHITHA,

m KOMMOHEHTBI DELPHI. CBOMCTBA
KOMIMOHEHTOR

Komnonenm Delphi — 970 QVHEIUOHAABNTIH JASMEHT, 00AGAATO-
U HA00DOV CROFCTR, OUPEABATHMIIAY CTO RHENTHWH BHA W COCTON-
[IHE, a TAKAKC 11aD0poM METOAOB H COOLITHH, ONPCACASAIOMUX Cro IG-
HEeABRHHE, KOHII.IE‘,IIII.HH HCIOABIOBAHHA KOMITOHER OB HpH pﬂ.‘ipﬂﬁ(’)'l.‘KE
OporpaMM HANpAMYIO CBA3AHa ¢ MOTOACAOTHEH oOLeKTIIo-opHeH-
THPOBAHHOTO NPOIpaMMUpPOBAHHA. B AaHHOM caydae ¢ 1OMOIIBKD
KOMIIOHSHTOB NMPOHCXOAHT BH3YaAH3auus oOBEKTOB, T.€. OToOpaKa-
FOTCH CTAHAAPTHEI® AHAAGTCBEIE OKHA, KHOLKM, CIHCKHA H Ap. I1pa atoM
RHABLIH KOMIIOHeHT IPeATIOAATdeT CODCTROHHEIHA Habop AeHCTEHHA.

Bce wommomerTel Delphi ABAAIOTCA NpOH3IBOAHBIMHM OT KAACCA
TCompunent, B KOTOPOM MHKATCYAUPOBAHEI CaMEe 00IIHe CBOHCTHA
¥ METOALI ROMIICIEHTOB.

HVAeHTHIMKETOD KOMIIOHEH T8 CTPOMTCA MO TenM K [IPaRFMAAM, YT
U HACHTH(PHUKATOPLL APYTHX 08L.ekTOon Delphi, a TAKKe ICpeMCHHMY,
KOHCTAHT U T.4. TT0 yMOAYAHHIO MM KOMIOHEHTa 3aaaeTca cpelol
MTROTPAMMMDOREHMA, OAHBKD ROAVOKNO H ero 11eperMeHORATTME HA
VCMOTPCIIHC NTPOMPEMMECTA.

Bce ROMIOHEH TR (‘.I‘IIY'I'I'I.I.L'II]OBHHH 1 H(:‘K(_'ﬂ'{'}phl'\"{ II[)HRHH KaM, d Bel'hL
naGop KOMIOHCHTOD 0odpasyeT MaAMTDY KOMIIOHEHTOB. Kaykaol rpyiine
KOMLIOHEHTOE COOTRETUTRYET BKAJAKA Ha IIHAMTPE KOMIIOHBEHTOR,

Ansl MOMeUTeHNUS KOMIOHEHTa B QopMy HeoOXOAMMO BEUIOAHHTE
CAEAVIOIIHE AeHCTBUA:

= ICPeATH K TpeGyeMoll BKASARS HA MAAWTRE KOMIICHEHTOE;

a BLIGPATL UCOGXOAMMLIE KOMIIOHEHT;

a OTMETHTR R Lpupme MEC T AR ACGACHT HBXDAWTRUH KOMIIOHEHT
{(IpH 5TOM OH TYAQ TOMEIIAETCS);

B UPHAATE KOMIOHEHTY TpefyeMble paiMeDEl, DacTATHBAS 110 BEI-
COTe H INYPHHEe, U CKOPPEKTHPOBATE €50 MeCTONCAOKeHHe.

OCHOBHBIE KOMTIOHEHTBH! HMHITEIPHPOBEHHOH CPCABI pa3lpaborkw.
Hafop W 1opaaok KOMOOHEHTOR HA KaKAOH BRAAAKEe MOTYT HACTPAW-
BAaTLCA T JKCAQAHNIC IROTPAMMHLTA C IIOMOLIBIO KOUTCKCTHOTG MCIIIO,

Onunmey HeKOTOPHIR KOMHOHEHTE BEAGAKH Standard Tunosoi
KOMITACKTAITHU. IIOKA3AIION Ha pHC. 4.5,
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Puc. 4.5 Brnagka Standard

E Frames — uoabossier HOPMHPORATL Ha (opme HpCHMEL

3’| TMainMenu — O3BOATET NOMECTWTE FAGBHOR MEHIO B pPadpaba-
mBaeMym nporparMy. Co3aaHNe MEHIO BRAIOTACT B ¢C0s TPH IIara:
» aomearniedue [MainMenu wa dopmy;
= DLIZOB AH3aHIICpa MCLIQ YCpe3 CBOHMoTno ltems B Mucnexrope
O RRKTOR;

8 ONPeACACHHC MYHKTOR MOHK) B AH3anHepe MeHIO.

TPopupMcenu — OO3BOASET CO3IAABATE KOHTEKCTHEIE MEHIO.
Y BCeX BHAMMBIX OOLEXTOR MMeeTCa cBoMcrbo PopuphMenu, rae i vra-
SBIRIACTCH TPEGYGMUH WEHHRD. C()l%;\i:i(f I'CH dHJdAQI'HYHO) l'AﬂBHU.\‘Ly MEHH.

| TLabel — cAyKUT AAR OTOGPAMEHAS TEKCIH HA 3KpaHe.

‘__@Il_ TEdif — CraHaAPYHRIA yupaBAsKINHA 3aemeHT Windows pas
PBOAE. MOJECT MCIOAB3OEATLCS AAA OTOOpPAKEHHS KOPOTKOTO Dpar-
MEHTd TeKCTd H MOZBOAACT MTOABIAORATCAKY BBECOAHTL TCRCT DO DPCMA
BBIIIOAHEHHA NROTPAMMbL,

Thlemo — apyraa dopwa TEdit, TToapaayvesaer pabory c

OuABLIMMH  rekcraMH. MoyReT IepeHOCHTE CAOBa, COXPAHATL B
ClipBoard ¢parMeHTRI TEKCTa H BOCCTAHABAHBHTh MX, RhIIIUAHSTh AflY-
THC OCHOBHEIC (DYHKLWK PCAAKTODA. MMeeT orpaHHUeHHS Ha offheM
rexcra — 32 KGair.

)] ‘1 Bution — MO3BOAAET BRINOAHHMTL KAKHE-ARG0 AGHACTBHA TRH
Ha}KaTHI-I EHOIIKY BO BPCMA BLIIDAIICHMA IPOTPAMMEL

TCheckBox — oToBpasRacT ¢TPOKY TCKITa H HOOOALIIOC pHA-

ACM CTOANNEE OKOIKO, B KOTOROM MOKHEO NHoCrasdTh OTMETKY, 03Hd-
ALY, YTO ITO-TO BHGpaHO {DG'I:.E'.KT Bmﬁopa CIIHCBIRAETCH YHA3AH~
HOH CTRPOKOH TERCTA).

41 TRadioBution — no3poAgeT BRIODATE TOABRKC OAHY OUUMIG H3

HECHKOALKHXY,

=1 TListBox — 1pelyeTcs AAM MOKAIa IPOKPYYHBACMOTs CHHCKa.

% TComboBox — aHaaorvued TListBox v kpoMe ToIo N3ROARET
DOAMTL HIIHopMarHIo B Noac booAa noeepX TListBox. KMeeTca HECKOAL-
ko rrnos TComboBox, Ho HaboAee TOMyAAPeH CHAARFOITHIA BHII,
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TScrollbar — noAoCa IPOKPYTKY, NOSBASIOIAACS aBTOMAaTHYe-
CKR B OOBEKTaX peaaKTHPOBaHHA NpH HeoGXOoAMMOCTH NPCKDYTKH
TEKCTA AAT IIPOCMOTRA.

Brhraara Additional, noxasaHHag Ha pHC. 4.5, COAEPKHT ACTIOAHHA-
TEABHEIE KOMIOHEHTH CUO3AQHHA [OAB3IOBATEABCKOTO HHTepdeRca.
IlpHBeAeM OIIHMCAHAE HEKOTOPHX U3 HHUX.

@ TBitBtn — xkmomka, anaaorHyHaa TButton, OAHako Ha He#

MOZKHD PAIMCCTUTE KapTHHEY (glyph). FiMeeT HeCKOALKD OpCACIIpCAS-
aeHHEX THHOB (bkClose, bkOK 1 ap.), opd BeIGOpE KOTOphX OPHHH-
MaeT COOTBeTCTEYIOLINIMA BHA,

% T'labSet — ropH30OHTAABHEIC 3AKAAAKH, OBLITHO HCIOAL3Ye-
Mule BMecTe ¢ TINoteBook AAT CO3AEHHA MHOIOCTpaHHYHEIX UKOH,

i TNoteBook — ucmoanayeTea copymecTno ¢ TTabSet aan cospa-

HHH MHOIGCIPAHAMHUI AMAAOTE, HPUYEM HA KaxXAH ClrpaHRue pac-
ToAaraeTca ceol Habop 0OBEKTOR.

_ TOutline ~— HCNOAL3YETCH AASL APCACTABACIINS HOPaPXHICCKHX

OTHOMICHANA CBABAHHEIX AQHHLIX {[IAIPHMEDP, ACPCBA AMPEKTOPHIA).

Bradaka Syslem, nokadaHHas Ha puc. 4.7, npeacTaraser cobol Ha-
60p KOMIIOHEHTOB AAT AGCTYIIA K HEKQTOPEIM CHCTEMHEIM CEpRHCAM
Thna TafiMepa, DDE. OLE u 1.0

CrofCTBa KOMITOHEHTOR H yIIpaBASHHE 4Yepe3 CBoHCTBa. Kak yx&e
OTMEYAACCE, CBOHCTBa KOMIIOHEHTE ONPEASAIIOT erc BMA H 3H39eHHA
TIepeMeHHbIX ero cocTofsHUA. QueBHAHO, YT IepedeHb CROHCTE MHO-
TUX KOMIICHEHTOB, C OAHOK CTOPOHE!, IIOBTOPARTCA, d € APYTOH CTOpO-
HE[, KAXKAKY KOMHIOHEHT 00raAaer cofCTBEHHBIM YHHKAABHEIM Ha(o-
POM CROHCTH. _

CrnurimeM CBGHCTBA HEKOTODBIX CTAHAAPTHRIX KOMMOHEHTOB.

KoMnonexn ®opma (obnexr Thna TForm) sieafeTea 0CHOBOMN IIporpam-
MBI CBOHCTBa DOPMEI OIIPEASAAIOT BHA OKHA NPOrpaMMEl [Taba. 4.1).

KomnoHeHT Label npeaHasHaUeH AAS BHIBOAA TEKCTa HA [MOBEpPX-
HOCTE GopMul {Tabh. 4.2).

(e A s G A D e ®
Puc. 4.6, Bknapka Additional

Puc, 4.7. Bknanka System
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Tatnuua 4.1. CeoncTea hopmel

CROHCTRO

Onrcanme

Name

W popmer. Menoan2yeTod B TROTPAMME AR YTIDABAGHTS
GQOPMCH M AAE AOCTYIIE K €€ KOMIIOHEHTAM

Caption

TexcT aaroicrka

Top

HacoTOARTE OT ReDXHEH IPARWITH (POPME! A0 BEDXHER Tpa-
HHJEL IKPAHE

Left

PaccroanBe o1 ABBOH MPaHMIKEL (DUPMb] AD ACBOH I'PdHHLLLE
SKpatia

Widlh

nprHa fopyel

Height

BuicoTa dhopmut

ClientWidth,
ClientHeight

COOTBETCTEEHHO IIHPHHA H BRICOTA PAGOEl (KAWEHTOKGH)
ofauct i popmbl, e, 083 yueTa INHPHHB] ACBOH H NIPaBoil
TPAHHI]

BorderStyle

Bua rpasuni, KoTopas MoKeT OLTTL o6umanoi (bsSizeable).
TOHEKOI! (bs5ingle) nan orcyTeTBUBATE (bsINune), Ecan v
OKNa ofLTINad IPalinfa, To B BpeMa palnTel IporpaMMEL
TNIVAE30BATEAL MOKET C IOMOLILID MEIILIH HIMEAHTE €I'0 Pas-
Mep. Ma3MenHTL paiMep ORHA © TOHKDH IPAHHISH HEALIA.
EcAl TpaHMIla OTCYTCTBYET, 10 Hid SKpdH DYAST BhlBCARHU
OFKI0 603 2aroA0BKa, TOAOKeHNe H [a3Mep KOTOpOTE BO
DpeM: paSoTel NPOTPAMMEI H3MCIIHTE HCABIR

Bordericons

Knonku vupasseHus OKHOM. 3HAYeHMe CBOHCTBA UILPEAR-
ASIET, KaKie KHOIKH YIPaBASHI OKHOM GYAYT AOCTYTIHEL
HOALZONE TEAR BOBPEMA Rubural LpOrpaMMEel, 3HAUYRHNAE
CROICTBA 28A3eTCd NNCPEACTEOM NPACBOCHI IHATEHHH
VIOYHAOIWM CBoHorBuM: biSyslemMenu, bibMinimize,
hilMaximize u biHelp. Croficteo hiSystemblenn anpeaeaser
ACCTYUHOCLE KHOIEM [CBEPHY I'B] M KHOIKH CHCTEMHOIO
Meno, hiMinimize — AQrTYNHOCTE KEOTTER |CRepHYTR|.
bidMisimize — ADCTYIHOCTE KEOTIKH [PasgepnyTe], biHelp -—
ADCTYIIHOCTH KHOTIKH RWEOAS CTTPARONHON HH(bapMaTii

[con

3HAYOK b JATOAORKS AHAAOTOBOTO OKIA, 0B03HATAIOIIMI
EHOTKY BRIBOAA CHCTEMEQOIO MEHIO

Color

[{ret doHE, KOTOPBIE MOFHO 38AATE, YKA3AR €70 HASRAHHE
AL LDUBAAKY K TEKYLEEH UBSTUBOA CXeMe ONepaluoHHOR
CUCTeMBL. B MOCABAHEM CAYYAE [TBRT ONPeARASETOT TRKY -
A LEELOB0A CXeMOH, BLIDpaHHBIM KOMIOHEHTOM IDHBA3-
KM 1 M3MEHHEETCH LPH H3MEHSHU M LBEIDBDA CXEMBI U1IEPY-
HMOHHOH CHCTeME

Founl

W pudyr, HCMEABZYE MBI 10 YMOAYAHEED KUMITONCHTAMM, Ha-
XOAANHMWCSA Ha, TOREPXAOCTH (POPMET

Canvas

[ToBCpXHOCTE, Ha KOTODYH MOXHO BEIBECTH Ipahuky
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Tafnuya 4.2. CEONCTES TEKCTA

CRofcTBO Onucague

Naine His koMnosenTa, FICIOABSYCTCA B IROTPAMME AAI AQCTYHA
K ROVMIOHAHTY 1 era cAGHCTRAM

Caption OrofpaRaeMEri TeKCT

Left PaccTosHaue or A@BOH FPAHKTIRT TOAST BRIEOAS A0 ALBOT
rpaHHLAL GIOPMEL

Top PaccrosHNe 01 BepXHEA I'PAHMLB LIDAY BRIBUAD AQ HEPXHEH
TRAHHTIH (DOPMTI

Height REICOTA MMOAS BEIBOAA

Width ITIEpHHA D0AS EEIBOAA

AutoSize TlpH3Baxr TOrQ, YTO pasMep MoAS SIPEeACATCTC CTo COAeP-
SKHMbIM

Wordwrap [Mpu3Har TOre, ¥TO CAOBY, ROTOPRE HE MUMEIAKIICA B IEKY-

el CTpOKe, ARTOMATAYeCKH [IePeHOCSTCS 112 CARAYIOIYIC
CIpoKyY {3HadYeHMe CEOHCTEA AuloSize A0AKHO Brwirh False)

Alignmeant 3d4A8eT CAOCO6 BEIPABHUBARMKS TUKCTd BHYTDH TIOASR! LU
AeRoMYy Kpalo (taLoftJustify), no rmenrpy (taCenter) nam no
upaBoMy Kpaio (taRightJuslify)

Font WpudT HenoAkIyenMBlH AAA OTOGPAREHHR TEKCTA. YTod-
HSTIOIHC CRONCTRA OUPCASATIOT CIocOD AYCPTANET CHM-
BoacB (Font. Name}, ux pasmep (Font. Size) u rget {Font.
Color)

ParentFoul T1pUALIAR TTaCASACBAH HA KOMIIONCIITOM XapakTe pHCTHK
wipHdTa hopMEl, Ha kOTOPOH OH HaXoAwTed. Ecadd 3Hade-
HMC CROHCTBA pasHo True, TO TCRCT BLIBOAKMTCA WIPHATOM,
YCTAHOBAGHHEIN AAL (DOPMbL

Colar LIreT chora 0GAACTH RRIROAR TEKCTA

Transparent YopaeaseT oTodpaseHHeM (DoHa 00AACTH EREOAR TEKCTA,
duxattenre True pgeadet ofAACTE BEHIBOAA TEKCTA NPOIPATHON
{UGAU.(.'I‘I: BEABG AL HE 3AKPALLUBAETUA BBQTOM, JAGHTERIM
eroficTROM Color)

Visible TMosBoAdRT CKPLITL TCRCT (Talse) KAH CASAATL CTU BHRAHVKIM
(True)

Kommomneut Edit npeacranaser cofoll DoAe BBOAA-PCAAKTHPORAHISA
CIPUKH CHMBOAOB (Tabn, 4.3),
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Tafnuua 4.3. CeRoncTea NonNa EENAA-PeAAK THPOBEAHUA

CROHCTBO Ouucanne

Name Hma wovmorenTa. MCHoABRIYRTCS B THOTHAMVE AR AOCTVTA
K KOMITOHEHTY H ero cCBOALTBaM

Texl Tekt, HAX0AIIINIHCA B NOAS BBOAR M PCARKTHDORAIINA

Left PaccTosmiae o1 AGROT TPAHHITEL KOMITOHBHTE A0 AEBOH rpa-
HHIE DPOpMBL

Top PacurusiHie oT BEPXHEH I'Padiib KOMOOHEHTA AC BepXHeA
CPAHUAIA (hoPMEL

Height BricoTa moas

Width Tvpuna woas

Font MIpudT, HCUOALIVEMBILI AAs OLUGIRDPKEHHA BEUVANMUIU TERCTY

DarentFont TP KUK HACACACBATIHA KOMIGHEITOM XAPAKTePHCTHK
wipHgrTa OPMEL Hd KOTOROH OH HAXOAWTCA. Ecan sHade-
HHe CeECTDA pania True, To NPH M3MEHCHHH CBOHCTBA
Fonl popMEI 8BTOMATHYRCKH HAMEUACTCA 3HAYPHUE CBOH-
cTba Font KoMmoIenTa :

Enabled HenoapayeTos AAS OrPaHMUCHEA BOIMOAKIIOCTH MM HHTL
TEKCT B TOAR PEAUKTHPOBEHHA, ECAM sHudeHNe CBOHCTEA
paeH False, TO TEKCT B oAe PRARKTHDOBAHRS MRMEHWTR
HCAL3H

Visible Te3BoaAneT CKpLITE KoMTIOITRUT (False) #an cacraTn omn
BHATMEIM (True)

Komnonent Butlon upeacrasager coDoll KOMaHAHYH) KHOMDKY

(Tabn. 4.4].

Komnonent Memo upeacrasaneT cofoml SAEMEHT PEAHKTHHIBAHWAA
TCKCTA, KOTOPLIA MOIKET COCTOSATE: U3 TISCKOALKHX cTpoK (Tada. 4.5).

Tabmiya 4.4. CeaicTea KoMaHgRoN KHOMKY

CpoicTBO OnucanHe

Name Mms woMmonenra. HenoanaveTes B IQOrpaMMe AR AGCTYIIA
K KOMTIUHEHTY H elV CBOHCTBdM

Caption TeKCT HA KHDTTKE

Tetft PaccTOAHME OT AGBOH MPAVHITRI KHOIKH A0 AGROW TPANHUTIR
dapMbl

Top PaccraofHHe O BepxHel TPAHHIEL KHULKI AD BEEDXHERT
rpanue: HapMe
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Oxonuanue maba. 4.4

Hceight BricoTa Kitonkn

Widlh HInpuna KHOUKE

Enabled [IpH3HEK ACCTYOHOCTH RHOUKH. ECAH sHaueHHe CBOHCTBA
pasio True, To KIonka AocTyura. Ecan anadcnnc cpoficrea
paeHo False, F0 KHOIIKa He AUCTYTIHE, HRIIPWMER B PESyAb-
TATC ICAYFE MLILOLIO 11a KHONKe cobutie Click e soini-
RAeT

Visihle IMoapardeT CKPRITE KEONXY (False) MAH CASGAGTR e BHAMMOH
(True)

Hint BClAbBEOLEH OACKAIRG-TEKCT, KOTOPBIA TOABAARTCH
PHAOM € YKA3aTeAeM MEIIH TP 1T03HIEONEPOBAIMH
YHA3dTEAS Hid KUMAHAHOHW KHONKE [UTOOGR TERCT MOHBHACH,
3HaveHue ceoicTea Showl Iint sonsrne Gt True)

ShowHint Paspeinraet (True) uau 3anpewraet (False) oro0paseiie noa-
CRaRKW MPH MO3HITHOHAPOBAHWH YKASATAAT HA KHOTKE

A0 D £ B0 = EMO
CroficTro Cnncanne
Name HMyu koMnomesita. HCmoAr3yeTca AnsI AOCTYIIA K CBOF-
CTBAM KOMIICHEHTA
Text TercT. naxoaamutica B moae Memo. PaccmaTprrasTon
KdK €aHHAE LEAOS
Lines Maccus cTPOK, CONTRETCTRYINUTHIT COARDKHMOMY NIDAA.

AOCTYII K CTPOKC OCYLUECTBASICTCA MO 1Io0Mepy. CTpoku
HYMEDYIITCH ¢ HyAR

[ines, Connt

KoAWHacTRO CTROK TEKCTA |’ noae Memo

Left

Paccrosiinie o ACTOH TPARALILI TOANT AQ ACDOMH IPAHMIED
$opMu

Top Paccrosmne oT sepxHeif MPAHMIIE IOAA A0 BepXHeH Tpa-
HMLbE DopMbl

Height BricoTa 110Aq

Width Tupuwa maas

Font Lpacpr, HenoansyeMii Anst 0TOOPAsKCIIHA TOOAHMOTO
TERCTA

ParentTont TTpU3HAK HACABAORAHHS CROACTE WIPHGTA s POAHTRAR.

CROHD POpPMbI
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KosvnorenT RadioButton mpeacTaBAseT coG0H 3aBHTHMYH KHOMKY
(TaGa. 4.6), cocTosiHHe ROTOPCH ONPeASAZETCS COCTOSHMEM APYTHX
KHOMOK TPyIIEl. ECAH B AHAAOIOEOM OKHE HEAQ OPraHHIOBATE He-
CROABKO IPYIN HEPEeRAOIaTEASH, TO KAKAYIO CPYIIIY CACAYET IMDEA-
cTaBuTh KomMnonenToM RadioGroup.

Kovmonert CheckBox npeacTaBAsfieT cofof He3aBACHMYH) KHOI-
Ky — Mepexalodareat (Taba. 4.7).

KomnoHeHT ListBox npeactaraser coDOH CHIMCOK, B KOTOPOM MOXK-
HO BEIOPATh HEODXOAUMEIW JACMOIIT (Taba. 4.8).

KommnoneuT ComboBox aaer BOIMOMHOC!L BBECTH AGHHEIE B [IOAS
PEAAKTHPOBAIINE NOCPCACTEOM HaGopa Ha KAABHATYPE HAM BRHIGOpa Ha
cHHcEa (raba. 4.9).

KommonienTt BitBtn Tak jKe, KaK 1 RoMIOHeHET Button geagercs ko-
MEHAHOR KHOTROW. OaHake oH GoAee YHHPEPCAAGH H TAABIIOC MOJKCT
COACPIKATE KAPTHHKY (Tada, 4.10).

KomnoreHT ScrollBar — 110A0Ca IROKPYTKH, MPCAIIA3IIaYCIIIAN AAA
LIPOKPYTKY COASPMKHMOTO OKHA M BhI(0pa 3HAYEHHE 13 OIPEASASHHO-
ro wHTepBaAa {Taba. 4.11).

Tabnuua 4.6. CBoAcTEa pAagUOKHONKIA

UBOHCTED Onucasme
Name MM komnosenTra, HcmoAR3yeTes AN AOCTYTIA K CBOBCTBAM
KOMIOHEHTA
Caption TeReT, KeTOPLIE HAXOAUTCS CMIPARA OT KHOMKH
Checked CocTOSHHE, BHA KHOUKH! €CAH KHOU KA BBIOpaHa, To Chec-

ked = True; echlt KHOIIKA He BEIGpana, Ta Checked = False

Left PaccTodanue OT AcBOH I'PAHHUEL (PASIKKA AC ACBOH IPAHHIIE
hOPMEI
Top PaccToAHKC 0T BepXHell IpaHEIE hadaika AC BepXHeH

TPaHKIL (hOPMET

Height BHICOTA NOASI BEIBOAA MTOACHAIANIETO TEKCTA

Width LIuprHa 110AA BEIBOAS NOACHAIOLIETO TEKLTA

Font Ipid T, HCOOABIYEMEH AN OTORPAKSHIA NOACHIOWETC
TEKCTa

ParentFont INpHallak HACAGACBAHNA XAPDAKTEPHCTHK IITRHGY Ia
4 pOANTEARCKOHr POPMEL
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Tabnvus 4.7. CECUCTRA NepeKDYaTena

CreicTrn Onucanwe

Name M koMIIoHeHRTa. MonoabLsyeTea AAd A0CTYIHAE K CBOHCTBEM
KOMITOWEHNTA

Caption Tercr, KUTORBIR HEXOAHTCH CLPadd OF (MK

Checked COCTOANE, BHA, PAAKKA: eCA (PALRDK YCTAIIOBATH, TO
Checked = True; ecan prasgor cBponreHd. To Checked —
= False

State Clacrodanre dpaaseka. B oTarane ot ceoficrBa Cheacked,
[OIBOASICT PABALYATE YCTAHOBACINOE, COPOMICINIOC H PO~
MeXYTOUHOE COCTOAHMA. COCTORHHE (hAAKKA QIPEASARET
oanza u3 roncrauT: cbChecked (yvoramosae); cbGrayed
(CEpBIH, HEOIIPpEABAEHHOR COCTOSHREE); cbUnChecked
(cGpouIcH)

AllowCGrayed | (JnpeagAdeT. MOXET Al BAGKOK DRETEL B IDOMERKYTOTTON
cocroginn: ccan AllowGrayed = False, To haaor Momxer
HEITE TOARKN YCTAHOBACHHEIM HAM COPOIIEHHRIM,; €CAH
AllowGrayed = True, To AOTYCTHMO IPUMCKYTOTHOE C0-
CTDAHHE

Ledft PaccToaHHEE 0T A@RDE IPEEHIE DAAKEKA AQ ACEOW TRRFHIIEL
DOpPhE

Top PaccTosliMe oT BepXHCH IPaHUIi PAQKKA AD BepxXHel
FPAFAIE (HOPMET

Height BricoTa foAT BEIBOAA NOICHSIOMICTO TEKCTA

Width UIupHHa DI0AG ERIEOAG IOSCHSICUTETO TERCTR

Font IprdT, HCNOALIVEMEI AAST OTOSPOKCHIA [EOSC HIIOIICTO
TEKCTd

ParentFont [pHU3HAK HACARACBAHYA XAPAKTEDHCTHE IIpUdTa « PoAH-
TEABCKOHY (DOPMEL

Tadnunua 4.8. Ceoncrsa cnucka

CBOACTRED OmWcanue
Name Hma xommonedta. B nporpaMMe HCHOABIVETCH ANA AC-
CrYLd K KOMILOHBHTY M €10 CROACTBEM
[terns JABMEHL B CHHCKA — MACCHB CTRUK
Count KOoAmIeCTBO 3ASMEHTUB CHHCKE
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Oxonuanue maba. 4.8

CrolicTBL Onycane

Sorted TMpranar 11coix0AMMOCTH AETOMATHYCCKOH COPTHDORKY
{Tnie) coMcKa nocAe AcDAaBABHUH 0YEPEAHDTO PASMEHTA

Itemindex HoMep BRISPAHHOTO IAEMERTS (IABMEHTET CNMHCKA HyMe-
pyeoTCA ¢ Iyas). ECAH B CIIHCKe HU OAHH H3 PACMCLTOB He
BRHOPAH, TO 3HAYCHME CRONCTEA DABHO —1

Left PaccTogHnie nT AeROM TRAHHIIL CITHCRA AD ARROT TRAHH-
Ubi hopMEL

Top PaccrosHue oT BCPXHEH TPAITALN CTHCKA AQ HEPXHENR
TPAHATLIE HPOPMET

FHeight BricoTa noad criMcka

Width Ulnpana noAd COHCKA

Font Iprgr, HCHOABIYEMEIE AAS OTOODAKCIE SACMEHTOR
COHCEA :

Parenttont IpHIHAK HACASAUBAHHSA CEUHCTB [PH(ITa «DOAMTEAR-

CRO¥» DOpMLL

Tabnwna 4.9. Ceohctao ComboBox

Caoncmso Coucanme

Name Mma xomooncsra. MonoarayeTed aas AOCTYIIa K CBOM-
CTRAM KOMIIOHEHTA

Text TeKeT, HAXOAAITHACS B TIOAE BBOAA-PEAARTHDOBAHHS
[tems JACMEHTR COHCKA — MACCHRB CTPDK

Count KOAWUCCTRO AAEMENITOR CIIHCES

[temIndex lomep saeMenTa, RIGPAHEOTD B CTHCKE, TICAH HH OAHH

3 JACMEHTOD CIHCKA e OLA BLIGpaH, TO 3HATeHUC
CROVCTRA DAaBHO -1

Sorted TTpwanak HeoDXOATMOCTH ABTOMATHIRCKON COPTH-
poBkH (Truc) cnacka nocac AcDABARHHA OYEPEATIOTO
IAPMENTA

DropDownCount | KOAWTRCTRO OTOOPAMAGMEIX AAEMEHTOR B PACKREITOM
corcke. ECA KOAMYECTBO DACMCHTOB CIIMCKR JoAbe,
uem DropLownCount, Ta INKBASSTCA REPTHRAALHAR
OOAGCA HPORRYTRH
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(Jxonuaune mafia. 4.4

CBDHACTBO Onucanee

Lett Paccrosoine OF ARBOH FPAHUEE KOMIIGIICIITA AG ACBOH
TPAHHIET hOPME

Top PaccTosnite oT BRPXHAR TpAHMNELT ROMITOHSHTA A0
BepYHEeR TPAHHILL (POPMLL

Height BEICOTa ROMIIGHENTa (TOAST BROAA-PEAAKTHPOEI HHA)

Width HIHpHHa KoMUUHeHTa

Font Liprudrr, HCNOAL3YCMUIE AAR OTOOPAREHHEA IACMEHTO!
CTTACKA

Parentliont IpHaHak HACAEAORARKA CBOWCTR INDHPTA «POANTEAL-

CEOH? QOPMbL

Tatbnuua 4.10. Ceonctea BitBtn

CeoHCTBG Onucazre

Name HM#A KOMTIOHeHTa. HCIoABRYeTCT B TPOTPAMME AAS AOCTYTIA
F. KOMIOHSHTY H €T0 CBOHCTEAM

Caption Tekcr, oToGpaskaeMbIf HA KHOIKS

Fant IHpud T KOTOPHE HCOOARIYETCH AAT OTOGDAREHIA TEKCTA

Left PaccTosue oT AcToi FPaHRALE IOPMH AQ AeBOll rpaHHLED
KOMUQHEHTa

Top PaccToAHNe OT BepXHEeHA PAAHIIN (hODME AQ BEDXHEH I'Pa-
WL ROMIOIIOITA

Width [Impuria DoAs KOMOOHEHTA

Height BuIcOTA oAs KOMITOHCHTA

Enabled [Tps2IaK AQCTYIIHOCTH KIIONKH: KIIONKA ADCTYTITIS, CCAH
3FHAYEHWE CROACTRA pAaBHO True, M HEAOCTYIHA, eCAH UHG
panmnc False

Visible Mpr3mIar BHAMMOCTH KHOIIKM Ha TIOBCPXIIOCTH hopMET:
£CAH JHATeHHe CROFCTEY paBHO True — KHOMKa oTobpaxa-
€70, B TPOTHRAOM CAYIaEe OHA HEBFAWYA

Ghyph Kapmunka, oTadpaxkaanad Ha RHOTIKe {(hafin vanfipamerns)

NumGlyphs | KoautecTBo KAPTHROK B ipaltae wanbpamerHea, yKAIAHHOIO

B cBoictee Glyph
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Oronuanne mana. 4.10

CroficTao " OnxucaHne
Layout UnpeaessieT B3aHMOIMOAGKEHHE KADTHHEN B TEKCTA
na kHonKe. MosKeT IPHHIAMATE CACAYIOIIHE SHAUSHHA,
blGlyphleft — kapTRHKa paCIOAGTHEICH CAEBA OT Haa-
nHcH, bIGlyphRight — cnpaga, blGlyphTop — crepxy,
blGlyphBottom — cimay
Spacing Paccronanie oT KAPTHHKH A0 NAATHCH. PACCTOAHMC 33p30T-
€A R MHKCRAAX
Tatnuua 4.11. CBORCTES NDNDCE NPOKPYTKA
CBOECTBO Quuncanne
Name M goMmoteiTa. HEnoALIyeTes b mporpaMMe AR AOCTY-
11a K ROMIIOHEHTY H @rn CROHCTBAM
Enahled TTpHAHAK ANCTYITHOCTH ROMIIOHEHTA. | IDOKPYTRa ALCTYTI-
Ha, eCAM 31184CTTHe cBoicTRa pasiic True, 3 HeAOCTYITHA,
ecA™ nHO peRHO False
Kind OnpeAeA’eT NOAKSHWE TRDEPYTKY: TOPHAOWTAABHOU HAH
HEPTHRAALITOC
Max 3apaeT MaKCHMAARHOE 3HATOHHE IOAQKEHMS HOAIVHKA
Min 3apactT MUHEMAARHOS 3HATEHHE IDAOKEHAS TIOATYHKA
Visible TIpM3HAK BHARMOCTH KOMIIOHEHTA Ha HOBEPKHOCTH QoOp-
Mul. [TpoKpyTKa oTobpaxaercd, ecAH 3HG9eHHe CBOHCTRA
pasuo True. B npoTneHoM caiydae oHa HEBHARMA
LargeChange | VkaiansaeT, Ha KAKOS KOAHYECTRO TOUCK TepeMellaeTod
[OAZYHOR 1IDH IICAYKE MAIIIBLID HO 0ADCE ABDO IPH Ha-
sxaThn kaasumy |Pagelp] n [PageDown]
Left PacCToANHE OT ACBOH TPAHHITEL POPME AD AGBOH TPaHHIH
ROMIOHEHTA
Tap PaccToSHHE OT BEpXHeH IPEHHUE OPME AO BepXHel
TRAHHLL] KOMOOHERTS
‘Width LTy pHHA TOAT KOMICHCIITA
Height BRICUTS NOAT KOMIKOHEHTa

CBOMCTHE ROMIGHEHTOR M(UKHO W3MEHATH Ha BKadake Properties B
Obicet Inspector. Hamelerize cBoiicTs koMIoucHTa Form npeactasae-

HO Hd puc. 4.8,
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AeMOHCTPALHESI HACTPOHKH CBOMCTB KOMIOHEHTOB GYAST NpHBepe-
Ha A@A€€ B HHTENPHPOBAaHHOM NMpHUMepe.

Co0RITHS KOMIIOHEHTOE M ONPEASACHHE TIPOIEAYD Hd 0CHOBE CO0LI-
THA. KaK yKe MOBOpPHAOCE, COGLITHS OIPEACAIIOT IOBCACIIHC KOMNG-
HEeHTE RO Bpems patorel mporpavyvibl. TTPEATIOARMAETCS, UT0 PEakIHeR
Ha ASHCTBEA TOAL20BATeAN OyAeT McTOAHEHEE TOO WAHM MWHOTO Ipo-
TPaMMHOTC Koaa. CAGAOBATEARHO, HPHM COCTABAEGHWH CIIEHAPHA OpPO-
TPAMME] HeOBXOAMMO VIBCTE BCE TIPeAlIOAATAEMEE ACHCTEHS NOARIOEA-
TEAfl B IPEAYCMOTPETE AAS KAOKAOTO CAYIAR AACKBATHYEC PEAKLIHIO.

CoOBLITHS KOMIIOHEHTA MOXEHO TIPOTPABMMHPOEATR Ha BRABAKS
Events p Object Inspector. MoMcHEHHC peakilHE Ha COOLITHA AT KOM-
nanerTa Form npeacraraena vo puc. 4.9, _

ADBOHIION HICAYOK ACBOH KAADHILNCH MELIIIM HITMUHHDYCT PCAARTH-
POBaAHKE KOAE AAF COOTRETCURYOMIEND COBRTHA, TIpu wroM madaon
METOAA CO3AARTCS ABTOMATHTECKH. _

Kpome coBCIBEHHO BRITOAHCHHA HEKOTOPArD ApHCrsnt upy odpa-
BOTKE CODBITHA MOTYT ORITH TOAYTEHRT RAKIE-TO Pe3YARTATEL, KNTODEIC
MOCYT HNCPEAABATLCL AAST AQALIICHINIETO HCHOALIOBAIMSI AIOOOMY 06-
EKTY (ROMITOHEBHTY] [IPOCHEMMRL

Ilporpamua Ha Delphl. AtoBaa nporpamya B cpeae Delphi cocrour
ws datiag apoekra (Qalia ¢ pacmmpeHiem.dpr) B OAHOTD HAW HECKOAK-
KHX MoAYAel, KawAbld #3 TARHY QafAoB COCTABAICT NPOrpaMMHAYIO
eauHrny Delphi.

Dafir IpoeKTa A8 KaOKAODH IPCOTPaMMEL
MMeeT IPUMEPHO OAWHAROBHI Bua. Hamrpu-
Mep:

Program Projectl;
UsesaFooms, Unitl Tm 'Unitl.pas’
{Forml};
{5R *, res}
Begin
Application. Initialize;
Application.
CreateForm (TForml, Forml}):;
Application. Run;
End.
B o0rerre Application coGpaHBE AGIHILIS
H NDANPOrPAaMME]L, HEODXUAMMEBIE AASM HOP-

Puc. 4.8. OxHo WHenekTopa ofkeKkToB
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Puc. 4.9. QkHO NporpaMMHOND MogynA ana obpaboTky cabbITie

MAALHOTO PYHRIMOHUPOBaHHE Windows-IporpaMMe B 1eaom. Delphi
ABTOMATHYECKHM CO3AdeT 0OneKT-IporpaMmy Application ard KasRa0TO
HOBOTO TIPOOKTA.

Copeprarnie 1 QyHRKIHOHAALIIOEe HAIQYUCLIAC MCTOAOB, BLIILIGAC-
MEX B IDOTPAMME, COOTBETCTBYEL WX HasBaHWo, Tdk, MeToy lnitialize
UHWALHMAAN3KDYeT OporpamMyy. MeTop CreateForm obnexia Application
CO3AAET W TIOKA3BIBAET Hd JKPAHC OKHO TAARHOH GopMEl, a MeToa Run
peaailyerT HeCKOHeYHBIH HMKA NOAVIEHWd ¥ oOpaDOTKH TOCTYIE-
wex oT Windows cooSmienui o ACHCTBUAX MOALIOBEATCAS, KOTAd NOAL-
30BATEAL IEAKHET MhIITRK: HA KHONKe Close, Windows mepeascT -
rpaMMe COCHUAABIIOC COOBIICIINC, KOTOPOC JACTAGHT OPOTPaMMY IIPe-
KPaTHATHR pﬂﬁ(l'l'}' w ()CB(Jﬁ()AMTh HAZHAYEHHEIE 81 CHUTEMHRIS ]:)E(fyplfhl.
DafA NpoCKTa TOAHOCTBEIN GOPMHpyYeTes caMolt cpeacdt Delphi 1 B
DOARIUMHCIBE (Aydaed He LipepHAlHa4deH AAA PeAAKTUPOBAHYA (IO
KpalHeH Mepe, B vIeOHEX 3aAAYaX).

Heckuabko caoB 0f OTAWMHHE f3EiKa DporpaMMuposadnd Delphi
oT s3blka Turbo Pascal: K NpoCTHM THIAM AAHHEX 3A2Ch A0DaBASET-
CH AN AQTa-BpeMs (CpepCTBa AAd PAOOTH € 3THM THIOM NPeACTaB-
AeHEL B Taba. I13.1 DpHAOKEHHA|, K CAOMHRIM — OPOIRAYPHbe
THOB], BAPHAHTEL H KAACCH.

Qcofvio poAab B Delphi UIDarOT CTPOKH, ¥ Tk KAK 3ABCh AAH
BREOAQ-BRIBOAA (00MCHA AQIIHBIME MCKAY KOMIIOHCITAMH) Ta¢ BLe-
IO HCTIOABL3VETCHI HMEHHO CTPOKOBEIR 'I'MT AdHHKIX, Hahop Heodxo-
AUMEBIX AAS PabOTHI COOTDETCTDVIONIUX CPCACTE IPUECACH G TaGA.
TI3.2 11pHAGKEHWSH.
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m COBbLITUAHO-YNPABTISEMOE
MPOrPAMMUPOBAHVE

B Delphi IporpaMMHEIA KOA XPAHUTCA B BHAC MOAVAeH. I1pu nrom
CIPYETYPA MOAYAA ADCTATOYHO OAMIKA K aHdAOTHYHOH CTpYKIYype
B TypOo TTackaae, XOrfl HMEIOTCH H HEKOTODEIE OTAHYHE!

Unit <auas;

Interface

<HHTeppelCEad HacTe>
Implementation

<HCTIOAHNEMAS YacTb>
Initialization

SHHEIMANM2WDYEES m JaCTE >
Finalization

{SaBEpLUEIKJU.LdH 4acTe>
End.

daeck Unit — sapezepBupoBalHOe CAOBO (CAHHMIIA}, TIAMUIIAIOUICS
3ArOAOBOK MOAYAH; <HMA> — MMH MOAYAS (LIPABMABHBI MACHTVIARA-
TOp): Interface - 3ape3epsHpoBalHOe CAOBO (HuTepderc), Haynna-
uice HuTepdoicayio YacTL Moayad, Implementation — 3apescpeupo-
KAHHOE CAOBO (REIMOAHEHME), HAYHHAHILEes WCICAHHEMYH! 4acih;
Initialization — 3apeiepBUpoOBAHHOS CAORC (MHHTIHAAA3ANUS}, TTAYH-
HAollee WHHILHGAHIHPYIOILYIO yacTh Mmoayas: Finatization — aape-
3ePBHPOBAHHOE CACBO (2aBeplUeHMe), HAUHHAIOUIES 3aBCDINAIDIIYIO
yacTb MoAYAL;, End — 33pe3epBHpOBAHHOE CADKG, ABATKILIEECH LIPH-
3HAKOM KOHIIA MOAYAA.

TaruM 00pa3oM, MOAYAB COCTOHT H3 3aroAULkd M HEeTHpEeX CoCrab-
HEIX gacred, AloGas U3 KOTOPRIX MORET OBITh ITYCTO,

Hajmagcnme nepnoiy ABYX 4acTCH MOAVAS TawOC Xe, Rak B Typbo
TTackaae, no3TOMYy He OyAeM OCTAHABAWRATBCH HA HUX NOAPOOHO.
Mnunuarsu3adpyonias ¥ 3apeplialonas JacTH MOAYAST Jallle BCeTO OT-
CYFCTHYIOT HMECTE € HAYHHAHHIMM KX caosamu  Initialization =
Finalization, B UHHIIHAAMIHPYIOWSH YACTH PaszyMeIualoTcsa OICpaTo-
PHI, KOTOPHIE HCUOAHAIOTS AQ IEpPEAaYH VIPAHACHUA OCHOUBHOW (Ipa-
rpaMMe U OOBITHO HCIIOARIVIOTCH AAS MOATOTORKK ee padoril. blanpn-
Mep, B HHX MOryT HHHLHaAU3IHPOBATLCA ICPCMEHHEIC, OTKPLIBATLCA
HeoOxoAUMEIE (hdMARL H aAp. B saBepillasnnef yacTH YKAZhREKYICH
ONepaToPkI, BEIMOAHAICUIKECA MOCcAe 3aBepmienun padoTLl OCHOBHON
aporpaMMel. EcAu HECKOARKO MOAYASH COABpMAT HHHUMAAMIWPYHKI-
IT¥e Y8CTH, 3TH dCTH BBEIIOAHAKTCS TOCASAOBATEABHO ADYT 33 ADY-
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TOM B [IOPHAKE TTEDEHUCABHMA MO,A,)ULEI:I B Uses raaBHOH IIpOrpaMMHul.
EcAM HECKOALRO MOAYACH COASPKAT 3aBEPIHAKIHE YACTH, 3TH TACTH
BRITOAHAKYICH 1OCASADBATEARHO ADYT 3@ ADYTOM B [TIOPSAKRE, 0ODATIIOM
[IePeUHCASHHIO MoAYASH B Uses rAABHOM TTROMIAMMEL.

PﬂCCMOTpI-IM HWCIIOARIORIHHME IICKOTOPEIX CTANAANTIIEIX. KOMIIOHEHTOR.

Art OpHMepa paspaforaemM nporpaMMy, Koropdd ITO3BOASET pe-
[IATL AHHCHHOC YPasHeHHEe BHAA ax + b = 0.

CringHupyey pedAnsyeMarit npoert. OdeBHAHO, ITO JIOpMa AT PO-
HICIITHA 239A89H AOAXKHA COAEDFATE 3ATOADBOE C TEKCTOM Peumemoﬁ
3uadur. Kpome 1010, AOAJKHEL MMETECA TCKCTODLIC IIOAST BBOAA AAS
IHAUeHMA a, b. PeayABTAT TAKOKE ADASKEH RhIROAMICH B Ol DEACAEBHHOE
noae., Aad MOAYYSHHS Pe3VABTATA MOCAC BBOAA AQIIHLIX HeOOXOAHUMO
Ha (hopMe pA3MECTHTE COOTERTUTHYKHIYID KHOIKY. AAT HHELHAAKSZA-
ITHE DepeMEeHHBIX H CUHCTKH (POPMLI OT PaHee NOAYISHHLIX Pe3yAbTA-
TOB TpefveTcd KHOMKA ¢Opoca.

Npumedanne Byary AoAaTaTL, YTO NOABICRATEAN RBOAAT KOPPEKTHEIR
paHHEEe, OTVETHM TaKKe, 4TO B oTAHYue oT Typlu [Tackaad pasaeaudresey
LEACH W APCGHOH YacTeH BCIICCTRCIIIOTO 9HCAA B PYCCKOAIBITHOH REPCHH
Windows (rCAH He REIOpaHA APYTAA HaCTDUMKL] HBAME TCH 3aUATdA,

[MpEMepHEIA BHA, OFHA IPOTPAMME! PEINEHHT YKASAHHOH 28aAauH
noKdsdad Ha puc, 4,10,

ONpesBAKM, KAKHE KOMIOHEHTH Heo8XOAHMO NOMeIaTs Ha thop-
My. AAST BEIBOAA cooOmeHHs «[IporpaMMa pelleHns AMHRHHOTO YDdR-
penus ax + b = O», HaANHCeHE «a», «br H OTRCTA HCINOALIVCM KOMIID-
#enT Label. Arg BROAR MHOOPMAIWH HCOOARIYEM KoMIoHeHT Edil. n,
HAKOHEN, AA8S KHOIIOK — KOMIIONCHT Button.

Puc. 4.10. Mopme nHTepthbeAca NPUNOXEH T
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Wrak, nomecTHM EBce HeOoOXOAMMEIE KOMIIOHEHTE! Ha QOPMY, OTpRe-
TVAHpPYEM HX pa2Mepsl, YCTAHOBHM 3HAYEHHS CBOHCTB [0 YMOAYAHHIO
H OepeHMMeHyeM 33AdaBaeMble IO YMOAYAHHI HACHTH(RMERATOREL KOM-
IIOHCHTOR AMNT AY’-IHJ‘:‘.I:I HHTARMOCTH KOAD TP AMM KL

HacotudurkaTop KOMIOIICHTA AAS KHONKH |PemiuTe!| HaloBeM
Solution, aas kHonku {CoOpoc] — Clear, 1noae BRBOARQ OrBETa —
Answer, OCTaALIILIC MACHTHGHKATOPEI OCTABMM HEM3IMEHHEIMHA,

DAH HOEX KOMUIDHEHTOB YCTEHDBAM HeoOXOAMMee 3HaveHHe CBOH-
¢rna Caption AAg OTOOPAKEHHA 2aNAAHUPOBAHHOTD TEKCTA.

Adaese HporpaMMHpyeM DEARIHI0 Ha AeHCTBHA NOALIOBATEAT IIPH
pabore nporpaMMEL B HaIeM CAVIAe CAGAVET NPEAYCMOTPeTH Deak-
LHK) Ha HaxaTHe KHoMoK [Pemmrs!] 1 [Copoc].

Koa aas kHonKH [Copoc];

Procedure IForml. ClearClick(Scnder : TSkject):
Begin
Ecitl. T=xt = '0"
Ecit2. Tax: := '0°
Answer.Caption = 'OreeT:i';
BEnd;

e me

Koa, ana gkHonkw [Poumurn!]:

Procedure TForml. Sc uticnClick (Sender : 1TObliect):
Var a, b : real; x : real; s : Btring;
Begln
a := StxTIgFloa- (Editl. Text)
h 1= StrxTeFloa- (EditZ2. Text) ;
If a <> 0
Then Begin
x 1= —k/a;
s = '"EMMHOTREYHDES pemsdHue: T
End

Elsa If = = 0
Then If b = 0

Then 5 := '"BoCoHOICHND® MHOKSOTEQ polle-HMr:'
Elsa = := 'Her pesuaesuna’;
If a<>0
Then Answer.Capticn := 'Oreer: ' + 5 +
FloatToStr (x)
Else Answer.Cantior :— 'Crmrem: ' + 3;
End;

O6pa MM BHHMAHHe Ha OPUBEASHHE THIIOB B IIOCAEBAHEM KOAE.
B moAe pepaKTHPOBAHWS AQHHEIS 2aHOCATCA B TEKCTOBOM (PopMaTe, W
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AAST panabHelTIeH o0paboTku TpebyeTcd TepeBoA HX B YHCAOBOH dop-
MaT. AAS BEIBOAR ARHHBIX, HAOBODOT, TPefyIOTCS TOABKO CTPOKOBEHIE
BEeAHYHHEL.

JAAHHAS 1TPOrPAMMA HOARGAYET DENATR 3AAGHHOE AUHERHOR Y[d K-
IICTIHC AAA AIQOLIX BCINCCTBCHITLIX AATHILIX. AAST ¢C TCCTHPOBALMS T1C-
()GKUAHM H'dﬁ()[), 119 KpdﬁHHﬁ MELIE, WA 1P TECTDR, ()GH(:IIHHMHHHIIIIHX
IIPOBEPKY BCeX PARBETBACHUM.

IMoAHRE KOA MOAYAA A PEAAMIYEMOTO MPOEKTA HMEET CACAVIO-
IMHH BHA,

Unit Uritl;
Interface
Uses
Windows, Mossages, SysJtdils, Varlants, Classcs,
Graphics, Controels, Forms, Dialogs, StdCtrlssr
Type
TForml = Class(TEcrm)
Labsll : llabel:
Tavels : TTabel;
Editl : TEdit;
Labelld : lLabel:
Fdit? : TFRdit;
3oluzion @ TRatton;
Clesar : TButton;
Answer @ loabel;
Procedura SclutionC ick(Sende~ : TOkject]:
Procedure ClearClick(Sender : TOhjoet):

Private
{Private declarsticans}
Public
{Ztblic declarations}
End;
Var Forml : TForxl;
Implementation
{%R *.dfn}

Pracedure TForml. So_uaticenCliick({Sender : TOkject);
Var a, b : EResl; x : Real; s : 8tring:;
Bagin

a4 = StrToFlcat(Edi-l.Text);

b 1= StrToFlcat(EdicZ, Text);

If a <~ Q

Than Bagin

® 1= =b/a;
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5 := 'EODMHCTEBREEHOC pouwcHMc: ')
End
Elsa If a2 = 0
Then If b = 0
Then 5 := 'BeCxOHEYHOS MHUKSOTBO pelleHmt'
Elsa s := 'HeT pewmasnvit’;
If 2 < 0
Then Answer, Caption := 'Orscr: " =~ 3 +
FloatToStr{x)
Else Answer.Caption :— 'Omaer: " +~ 5
End;
Procedure TForml. ClearCiick(Sender: TObject):;
Begin

Editl.Text := '0';
Bdit2. Text :='0";
Answer.{aption = 'OTReT:?';
End;
End.

AAHRAA OporpaMMa rorosa x palore, KoMIEASUHA 0CYIECTBASET-
€A CAPAYIONIHM 08pazoM:

= BHIIOAHHTE KOMaHAY [Ipoewn/Onyun [Projecl/Qption), mocae
YEro OTKROeTCd AWAAOTOROe oXgo Oniuu npoexma {Project
Onptions);

» BHEIOPATE BRAAAKY Koemaror/ Yeaosus (Rireclories/Conditionals);

N 39pATh B paspeae KaTaaorm B cTpore Pesyaprar (Output
directory) nyTh A0 NaKH ¢ $aliraMi Dpoekra, 8 KOTORONA fiyagr
AATTHCAH PeIYABTHDYIOWIME exe-dalia;

®  BLINOAHHTL KOManpAy fpoekm/ Komnuauposamp npoekr (Projecl/
Build All).

HMmsa exe-dhafiaa COBMAAACT ¢ MMCIICM (aitaa TPoekTa. JToT daka
MOFKHO OVAET 3anyCcTHTb sue cpeabi Delphi. Foan exe-dialia He Tpedy-
eTCd, TO CTPoKY Pesyarmom [(Output dircctory) cACAYCT OUHCTHTE, B
ITOM cAy4dae Balin OYAET KOMIHARDPOBATHCH B IAMHTh.

B mpoilecte OTAAAKH AAMl 3alIYCEA MPOCPAMMLI MOXKIIO HCIOALIO-
BaTL KIIOMKY ¥ HAH KaapHmy F9,

YNPAXXHEHWA

1. Ha ocmore TRTAOMEHUS AAS PEIUEHMEA AHHeHOTO Ypashe s paspabo-
TaTkh.
8] MPAAQKEHHE AAA POIICHTS KRAADATHOTN YPARHGHMS,
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i) IpHACTREHHE AAA PELIEHHA CHCTEMEL H3 ABYX AMHeBHEIX YpapHeHHid
C ABYMH HeM3IBECTHEIMEL
2. AOIOAHHTE TIPHEACKeHHE AN DellleHHS AHHeHHOTO YpaBHeHHA I IpH-
AUKEHHY M3 ERBOIY YIPEWHEHKT HJOBEPKDA BRUAD AGHHBIX.
3. HamicaTh APHAOREHWS AAT RTODOTO YIIPASKKHEHUS K TIOAPAl3,. 4.2 (aAa
paboTH € 0ORIKHOBEHHRIMHA APODAMH},

m TEXHONOTVS CO3OAHWUA NPUNOXKEHWI
B DELPHI

OOLCKTHO-ORHUCHTAPOBANIILIH TOAX0A, TAK XKC Kak A100ad Tapaanr-
Ma NPOIPAaMyAPOREIHAH, III)M]HB}"MHRHE'I' TTROXO¥ABHWE DHAR DTAIIOR
npH paspafoTRC TPOrpaMMIICre NPoAVETd. Parec yaRe ONHCLIBAAHCE
FAllk [)HI‘![.)HG('}'I'KH Ilp{’ll'paMMhl llpVI HCHDARIDBAHM M {I'I'p)"'l('l'y[JHU['[J
MOAXOAA K TPOTPAMMHAPOBAHMIO, & TAKDKE METOAMEA OOBeKTHO-
OPUEHTHPOBAHHOIC [IPOEKTHPOBAHHA. Be3YyCACBHO, UCIIOALSZOBAHME
OBLEKTOBR OIpeARATeT HeKOTOPVIO CHIeHGUKY B IOCACAOBATRALHOCTH
ACHCTBHH ITPH CO3AGHHM MPUAOMRKEHHS, XOTH MHOTOE H3 TOrO, 4TC 00-
CYKAANOCE M HCIIOALIOBAADCE PAHEe, OCTASTCA B CHAR., 3aMeTHM, UTO
HAMHMCAHWEe yIeOHOTO IPHAOKEHHMA — 3TC MOAGAMDOBAHHE ASHCTBHH
o pa3zpaboTEe «B3POCABIX® NPOTPAMMHEEIX MPOAYKTOE, IOAPazyMeBa-
OIIEeC HEKOTOROEe VIIPOIICHHES TIPOIecca C COXPAaHCHHNEeM €ro OCHOB-
HRIX SV C ATHX Tl‘_‘.i.",Wl’[Hﬁ M 6}"/\9!&"[ I)ﬂ(‘.l’f‘\-h'l’l'pHBH'T'h Anaes 3TAmRT a3-
paloTEM IpHAOKCITAH B Delphi. OTMOTHM TAKAKE, YTO MPOHECC CO3A8-
HIH [Ip()l'_[]ﬂMMbl qallEe BOEra HOOUT u-repauunuumf:l xapaK'rep, T €.
CHAYAAA BEIIOAHAIITCA AHAAHS, HPOCKTHPORAHHE ¥ DEAAW3ALNA HI-
repdiefica Mad e€ro Yac1y, a 3aTeMm NporpaMMa HapalluBaeTed AD 110-
AVHeHHA OKOHUYATSARHOTIO BAPHAHTA.

B paszpaGoTaHHOH B ToApaza. 4.5 oporpaMMe GOABIIHHCTBO M3 3THX

aTanos uMeeTcsa. OCTAHOBMMCA Ha HIX oApODHee,

Jranel paipaGorkH HDPHAGKCHHH., YIPOIMEHHOS OPeACTaBAEHHE

ATATIOR pa3paboTKH:

8 IHUTAHOHREKAD 3dA849H, H!iy“IEHHE IIpEAME'l'HOI::I Oﬁ.'\af_"]'lv'l, IIUE']'I)(I(—!-
HHE MOASAM (MATeMATHUSCKOH, HAGQOPMAIIHOHHCN), Ipoenupo-
BAHWEe MOCTPOEHHOH MOAeAH Ha paspabateiBaeMoe COII-
OPHACKEHRS;

u ppoerTapeeanue OO T-TpHAOKeHAS;
m pazpalforka HHTepOeica HOABIOBATEAN;

= IDOIDAMMHEDOBAHHEe OTPHACHeHHd, TeCTHPOBAHHE H OTADAKA
MROTPAMMHOIC FOAZR,
a pﬂiipﬂﬁ(]'l'l{ﬂ A(]KyMl—!H'l'ﬂll'MH.
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He GyaeM DOAPOOHO OCTAHABAMBATECA HA [IePBOM JTANtE, IOCKOAL-
Ky €r0 COAEDIKAHME, AeTAaARHO ONHCAHHOE NpH pacCMOTDEHIH CIpyK-
TYPHOTID MOAXOAA K IPOrPAMMHPOBARHIG, HE HMeeT OPHHIHMIHAALHEIX
omamaui pu OITIT.

Foaee AeTaABRHO 0OCYAUM NIOCASAYIOIUME STankl pazpadorku QOIl-
MIPHAOKCIIMS B BHIVAALHOH Cpeac.

ITpoexkrnporanne QOII-npuacxeaNa. Mesyanrarom epROIo 271480
paspafoTKH SBASETCH MHPOPMANHOHHAA MOAEAL HCCACAVOMOTO IIPO-
Lecca, IBACHHS (B HallleM CAvYae PENIaeMOH COABDMKATEALHO Haag-
un). [{o cyTH, 3Ta MOABAL V3Xe BKAFOUAST B cebsd, KaK MEHHMYM, HAGop
0OLERTOB H CBAIeH MeXKAY HHMH (T.€. AAd HCXOAHOH CHCTEMBI EBIUA-
HEeHa AGKOMIIOSHIN}. Ha stane npoextuposanusa OOIT-IpHAOKeHHA
KQKAOMY OOLCKTY HeOOXOAHMO AQTL VHHKAABHOS MM#A (34A4TE HASH-
THHKaTOP). 3ARCE Ke IPHHHMAeTCH pelleHEne, KakHe H2 OOLeKTOR
TpeGYIOT BU3YAAHIANINH, T.¢. B TepMuuax Delphi, Xakue KoMIoHeHTH
Byayr DrolipiaRern Ha upme.

AAd KaXKAOTO BEIABACHIIONO 0OLeKTa Ho0DX0AMMO VEAaJaTh mepe-
TEHE XAPAKTEPHCTHUK [CROACTH) B AeHCIBuMi Haa HWs. ARHCTBHE Haa
OBBERTOM 0TODPEsKAIOTCH OCPEACTROM Halopa MCTOACB. AaAce GVACT
MIOKAa3aHo, YT Yallle BCEeTu B Ka4eCcTRe TAKOTO poasa asicridii B OQTIT-
NPHAOKEHUH, pa3pabarHBaeMoM AAD PYHEIHOHHPOBAHHA B OIOCRa-
UHOHHOH cHcTeMe ¢ rpadmvyeckum HHTepdelicoM (daupusep,
Windows}, BEICTYIAIOT peakuuu Ha PA3HOTo poaa cofiklrus, Kak BHEI-
HEe, TAK H BHYTpeHHHR.

Paspaborka muTepdeiica noaslosaread. [Tpn paspaforke marep-
thefica noab30RaTEAS HROOXOAHMO OTTAAKHBATLECA OT (PYHKLHOII&AAL-
HOro pasHaveHHda npuackennda. B Delphi ocobennocTs pazpaborkd
unrepdieica 3aKAIOUASTCA B TOM, 9TO MHOPHE €TI0 3AeMeHTH (opMa,
KOMIIOHICIITLL I T.A.] V2Ke [PUCYICTBYIOT B CPepe NpOrpaMMApPOBAHE .
Taxus ofipasoM, nerepheic cospaercs Ha Da3e HMeIINUXCH «KHMPIIH-
THKOBRY H SAANTHPYCTCA IOA 3JAIPOCLI HOTCIIIHAALICIO KOHEYHOTO
MOAB3CBATEAA.

ITpu pazpaboTee MHTCPMCHCA MOAB3IOBATCAS IICCOXOAUMC COBAIO-
AATE PAA OPEBHA.

1. TIpH OpoeKTHPOBAHHY OKOH (DOPM) BBOAS AATIITLIX:

®  AAST KOMAILA BCETAQ CACAVET CO3AABAThL KAABHIIHBIE 3KBHEBAACH-

Thl [UpKU 3TOM HeOOXOAMMU TdM, TA® 3TO YMECTHO, COXPAHATE

TPHBLIYHEIE 3KBHBAACHTEH), He 33CTABAAL NOABIOBATAARL MpHMEe-
ILTTH HCKAIDIHTEABHO MBIIID,

B PACHDAOKSHHE DAEMCHTOE Hd TAABHOH (popMe AOAIKHO OBITE CO-
TAACOBAHO C 33A44aMH IOALICBATCAT,
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B 1IPWA BROAE AHHHRIX ADAKHA APUCYTCTBORATh 3aMeTHAs, HO HeHa-
DAZYHBAS CBA3L C HOALIOBATeASM (HAPHMEp, CHHTAKCHIeCKHH
KOHTDOAB M, &AM BO3MOMHO, HMCIOpaBAeHHe OIMHOOK H olleda-
TOK);

= AAF HECHOABKHX pasiLIX diopM DROAZ IIC CACAYCT HCNOAL3OBATL
CYLIECTEEHHO OTAHUYAIIIMErH HHTepheldch.

2. ITpH cospamaE MC1O:

CABAOGRETR CI'AHASDPTHBIM COTAALIEHHAM O DACTIOAONEHHH IYHK-
TOB MCIII, TPUIATEM B Windows;

® TpYONHPOBATE OYHKTE MCHICO B AOTHYECKOM IIOPAAKS W IO CO-
AEPFEAHHIIO!

| AAA FRPYVIITHPOBEH IIVIIKTOB B pacx_pmnaxommca MO} HCITOAR-
30BATE PA3ACAITTEARHRIE AMVHMH]

s u3derath H3GBITOYHEIX MEHIO,

B HMCHOAB3OBETE KAGBUATYPHRIE JKBHBAACHTHE FKOMAaHA H «TODA-
JYHe» KAABHILIH,

B IIOMENdThk Hd MdHeAb HHCTPYMEHTOB 4alTO HCIOABSYEeMDbIE KO-
MaHALRI MEHIO,

3. Tlpu paboTe NPHAOKCIIMI B HPONCCCC CHKMAAQIIMS CASAYCT HII-
(hOPMHDOBATE HOARIOBATEAH (1 XOAE PabOTh {HANpUMED, C TIOMGIILLK)
HHAMKATOP& COCTOSHUA BRHTICAHEHWS 3aAAHWH).

EcTecTBeHHbIMH ABAAIOTCE OO0IMUC AMIAUIICPCEHRS TROOOBAIIH;, CO-
ToTAHUE BETA (HOHA IPUANKEHWS W ITRETA RRBOAHMOTO Ha HEr( PeK-
CTa, KOAMYMECTBC HCMOALBIYEMEIX IIBCTOR H AD.

IIporpaMMHpOBAHHE, TECTUROBAHNE, OTAAAKA. Kdk yxe ormeua-
AOCE, 11a JTANG MPOCKTHRORAHUS MPHAOKCHHAS BHAGASICTCA QYHKIHO-
HAARHOE HE3HAYEHHE BCEX el'0 BASMEHTOB ¥ BOZMOKHAIE DeaKIIHHE Ha
BHELIHHUEe H BHYTPeHHNE CODLITHA.

HaeTs NporpaMMHOTG KOAG, KOTOPas KacaeTcsd HHTepdielica NpHAGKE-
HiIS, TeHepPHPyeTCf ABTOMATHHECKM IPH NOMEIeHHH M HACTpOkke
CBOMCTE COOTBETCTRYIOWIMY 3A€MeHTOB. HacTh Koag, Kacalolulyocs obpa-
DOTRH COOLITHH, CO3A3eT NpOrpaMMHUCT. KpoMe TOTo, NparpaMMHRE KOA
MOPKET COAEPIKATE BCIIOMOTATCALIILIC MOATIROTPAMMLL, HCOOKOAHMEIC AAM
QIYHKITROHWPORAIES OTASARHRLX YAUTEH AW 1PHAOKEHHS B 1eaom. Pas-
MOIUCITHC KOAQ TAKKX HOATIPOTRAMM JVALT PAcCMOTPEHO AQACT.

O4YERMAHO, UTO KaRARIE H3 paspafoTaHHEIX MeTOADBE M HCIOMOTZ-
TCALHLIX HOATPOrPaMM, & 3aTéM H KOMIIASKC B LeA0oM MOABESPraTcs
npoueaype recruposaiia. [TpUeMBl TeCTHROBAHHA MaAQ OTAMYAIOTCH
OT [IPHEEMOB, IPUMEHASMETX AAST TECTHPOBAHHS KOAA CTPYKTYRHEL ITHO-
rpaMM. AAST K@XKAOTO METOAL HAH THOATIPOTPAMMEI COCTABAASTCS CTOAL-
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KO TCCTOB, CKOALKC BO3MOKHO BADHANTOB NPOXOMACIINS ASITIIOTO MCTO-
Ad, IIp(lB(—![JHK)'I‘CH I'I.)ﬂHH'—leIE H HE,J'\OI]'YC'I‘HMHIB OO HAN. I'Ipu FI1OM
TpeGORAHHA K TECTOBRIM HadopaM cOXpandioTcs. B Kope mporpaMmel
HeoGXCANMO IDEAYCMOTPETh BePHUKAITHID AQHHEX [IPH BEOAE.

Aaree TeCTHUPVETCS B2aHMOACHCTBHE Pa3HEX DACMEHTOB MPOTPaM-
MbI H [TDHAOCKEHHA B LIEAOM. OTMETHM, YTO TECTOBEE Habophel paspa-
BaTHRAFOTCA At HaYaAa TIPOLNEAYDE! TECTUpoRaHWA. B afinieM cayuae
ONM ABASFOTCS YACTBHY AOKYMEIITAallHM IIPHAONKCHHA. B nacrosmee
Bpams 1py paspalorke TporpaMMHOID O8CIHEHEHUA UCIIOABIYHYT CH-
CTEMEL ABTOMATH'IECKON IeHepanuu TeCTOERIX HAGOPOR, KOTOpHIe cOo3-
AAIOTCA HA OCHOBE MOASAH pelllaeMol 3apaauH. B yueGHoM nporpaMMu-
POBAHHH TECTOBRIE HABOPH CO3AAIOTCA KBPVIHEYEGR,

PaspaGoTka AORYMCHTAUHH. As0O0H NMpOorpaMMHBIA IPOAVKT CONPO-
BOKAAETCH AOKYMeHTayeH, ITpi pazpaborke OOTI-npHAOREHHS COCTER
K HAHAYCHHC ACKVMCIITAIMY AOASKSH OTBEYATE TeM KC TRCOOBAIINSIM,
970 M OpH PaspaloTKe NporpaMMHOTO 00SCTIEYEHNA AAR ADYTHX [EDE-
AHUTM IIPCIPAMMHEPOBAHNA. MEHUMAALILIA HakeT ACKYMEITALIHH COCTaB-
AHHIT py KONBOACTBG HPOTPAaMMACTG 1 py HOBUALUTBO 11AL30OB 1'EAA, COC'T‘G.B
H CTPYKTYPa AOKYMEHTAlHK B O01ICM CAVY&E CTAHAAPTHAMPOBAHH.

Ba)kHO OTMETHThH HAAHUYHE CaMOACKYMEHTHUPOBAHHA NPOrpaMMHO-
ro K0Ag, T.e. KOMMEHTAPHeR K er0 HAOKAM B TeKCTe NPOTPaMMEL.

Ilpn paspaborke yueOHEIX MTPOTPAMM PEKOMEHAYETCA CASAVIOMIMH
COCraB OTUeTHOH AOKYMeHTaIluM:

m ONHCAHHE NOCTAHOEKH 38AATH;

= OIHCAHHEe MOASAH;

B OIHCAHHE IPOeRTd {KOAHIeCTEO IAEMeHTOR Ha (hopMe, X (pyHk-
UMM, B3AUMOACHCTRHC MCXAY co00H, B3aWMOACHCTBHEC ¢ APYTH-
MH MPHADAKEHWUAMH] W HHHIHAAH3AIHA CROACTR O heKTOR;

® TECTOBLIE HalOPEI AASl RANAQLG MOTOAR, BCLIOMOTATEALHEIX MOA-
porpaMM, HHTePQeHCHON Yattn 1 IFHMAOREHHA B IIEAOM;

u H[_)D['pﬂMMHB]fi KOA, C KOMMEHTAPHAMH;

® pe3yABTATE PAboTEI OPOrpaMMBl ([IPH BLITOAHEHHH PACHUCTOR
HAM KAKHX-AWDO APYTWX AEHCTEUHN, NPEATIOAGTAKOIIAX 3TH pe-
3YAETATHI).

MNPUMEPBI PA3PABOTKW MPUAOXEHA
DELPHI

PaccMOTpHM NOPHEMEpH NPOXOSRACHHS 2TanoB pa3pafoTKH npo-
rpaMMHOIQ OIpoAYKTA.
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IIpnmep 4.4. Tpehyeres 3aMporpaMMpoOBalh KAABKYASTOD AAS BRIIDAIICTIHA
ACHCTBHEA C TUCAAMH B CHCTEME CUFCAEHHA C OCHOBaHMeM p (22 p % 2).

CIAQHEPYCM Praai 3yeMbii IPOCKT ¥ IPMMEPHEN HHTepheHc NPHAOKC HIA,
DopMa GYABT COASDXAThE KHOOKH AAR HabBopa nudip. TTpuues, ecan Kakne-
Aubo nrdpsl He BXOAAT B CHCTEMY CTTHCASHHS ¢ TERYIITHM DCHARAWWOM, OHK
CKpOEIBAKITCH. BriGOD CUHOBAHMA CHUTEMB] CHHUASHHA OVAEM OCYIIECTBAA I'b
K3 PACKPLIBAIOIIETOCA CIWCKA, ESTOPHI HMeeTCH Ha hopmMe. PRIVALTATE (Kak
LLPOMENMYTOTHEBIE, TaK M WTOMOBLIE] BEIBOAATCA B ORPOACACHIING MoAe, Eme
UOTHPE RHOTIKH OHOIHAUNM IHAKAMH YETHDEX apEOMETHYECKHT ONCPalH,
TakKE HeoBXOAUME! KIIOMKA [=| B KIIonKa ¢dpoca [C].

QHImey npeAToAaTaEMOe (HYHKITHOHEDOBREHHE TIPHACKEGHUA:

OpH HDKATHH LMBpPUBOH KHONKW ovepeidin Luppa 0TobpakaeLts
B 3a0HCH TeKyLeTO TTHCAE B [TOAS Pe3VABTHTA;
NPH HAAKATHH KHANKH [C] B DoAe Pe3yARTATA NTOODAKARTCT HYAR,

npy HAXATHAH KHOTIOK CO RHAKAMHA OTepanHi TEeKyIee 3[a4enHe He-
UQABIYETCA B KAUECTRE BTOPOTO ONCPEIAA (MPCATOARTACTCS, UTG TICD-
RHIT YIRe HMeeTCHs B NaMSTH HAH, TT0 KpaiHeH Mepe, paBell HYAI) B T
COeparEy, ®aTopan SlLiad poidpaila panec, POesyALTAT ¥ TeKVINAs bLi-
OpanHad OnepaiHsd 3aNDMHHAKITCA, B NOAC PU3YALTIY MHAKIMPYETCH
I[YAD (TMOAQ TOTORO K BBOAY CACAYIOIICTO HHCAR)

TIpH Ta’RATHHE KHONKM [=] BEIUFCAAETCA OKOHWATEARHR DE3YABRTAT B
COUTBETUTBHM € LIOUABAIICH Br/GPaHHUN DLEPULHER;

LupH BeIBOPC VCHOBAHKRA CAUIEMbL CYUMCABHHT SHAICHAC B OOAC Pe3yab-
TaTa MePeBOANTCH B 3Ty CHCTCMY CUHCASHHA.

Bup, OKHA [IPOrpaMMEl PEILIEHNS VKAZAHHOA 3aA8TH MOKAZAW Ha poe. 411,

Puc. 4.11. VHTepdeic npunokeHnd «KanbkynAtops
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TlpuBeaeM HEKOTODEIE AMCTHHFH {ApYTHE npcasardaeTea paszpabo-
TATE CAMOCTOATEALHO 110 AHAAOIHRH).

Kop npoueaypnl paf coObITHSA «BEGOP ocHOBANHA CHCTEMEl CIHC-
ABHVSY (€ HCTOAB3IORAHKEM komupHeHTa ComboBox) chepyronmi:

Procedure TCzlculator, Senovanielelzsot (Sender:
TOkjcct)
Var a4, » : lzileger; s : String;
Begin
p - poOld;
_iold(Rezalt. Text, p, a):
ECld = StrTolnt {Osnovanie.l'ext);
_1CtoP{a, pOld, =}:
Rezall.Text := 37
Case StrTolnt (Osrovanie. Text}) OFf

2: Begin
_2.Visible := False;
_3.V¥isible := False;
4. Visible := Talse;
_5.Visible := Zalsz;
_6.Visible := False;
F.Visible = FTelse;
_8.Wisible := False;
End;

J: Begin
_2.¥isible := True:;
_3.Visible := False;
A.Visible := False;
_5.visible := False;
B.Vis ble = Falsesr
7.V¥isinle :— False;
_8.Visible := False;
End;

4: Begin
_2.¥Visible := Truc;
_3.Vizible 1= True:
_4.Visible := Talse;
_5.Visible = False;
_E.Vigible := ptalse:
_t.Visibhle := False;
_3.Vigible :- False;
End;
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[ %]

Begin
_2.Visible
_3.visible
_4.Visible
_5.Visible
£.Visikle

_T.v.sible

_8.v.isikle

End;

6: Begin
_2.Visible
_3.Visihle
_4.v.sikle
_5.Visibkle

. Visihle
_T.visible
_8.Visible
End;

7: Begin
_Z2.Visikle
_3.Visible

4.visikle
_5.Visible
_8.Visible
_t.Visible
_8.Visikle
End;

8: Begin
_2.Visible
_3.Visible
_4.visible
_3.visible
_5.Visible
_T.Visible
_B.visible
End;

9: Bagin

_2.Visible

_3.Visible

_4.Visible

_9.Visible

_6.Visible

_7.¥izible

[

[T

TR

True;
True;
True;
True;
I'alse:

= False;

Falze;

Truc;
True;
True;
True;
True;
Palse;
Faleae;

Trues;
True;
Truea;
True;
True;
True;
False;

— True;

Tzue;
True;
T-ue;
True;
T'rue;
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_B.Visible :— True;
End;
End;
End;

LIJcAY0RK MLIMILIO N0 KAOIEKS ¢ odosunayeHHeM MudpLl 11a TpHMepe
kHonxH [0]:

Procedure TCalculator. OClick{Sendar : TObject);

Begin

If Rezall.lext = 'C' Then Rezaltl.'lext :=
4. Caption

Else Rezalt. Text := Rezalt.Text + 0.Caption
End;

HleAdak MhINIBK) TIQ KHOLUKE ) THAKOM ONSPDAIAH HAa THMepe
oncpauyu [+]:

Procedure TCalcu_ator. PlusClick{Sender : TObject):
Begin

Operation;

aoak = ',
End;

LLeA4OK MEITLE) O EIOOKe [=]:

Procedure "Calculater. ButtonlClick{Sender
TObject) ;
Var s : String;
Begin
Uperation;
Znak = ' 1;
_10ToF{a, PCld, s);
Rezalt. Text = 35;
a = 0;
End;

[MpWBCACM TAKOKe PeaAMIaTHID BCIOMOTATCALHEIX IIPOIEAYD, KOTo-
pPBI€ HENOCPEACTREHHO BHITOAHIIT IEPEBOAKI H3 ASCHATHUHON CUCTE-
ML CHHCASHUS B CHCTCMY ¢ OCHOBAIIMCM P, ¥ HaoG0poT, a TAakXKe cob-
CI'B&HH{} BENIOANIICHHUE ﬂp]"ld)Me'l'H HE{KHX DT[EpﬂllHﬁl

Procedure 10ToP(a, p : Integer; Var s : String);
Begin

If a = 0 Then 5 :='0"'" Elge 3 :="'"';
While a2 < 0 Do
Begin
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s = InktToStr{a mad p) + s;
a :=a div p
End;
End;
Procedura ["I'cl0(s : String; » : Integer; Var a :
Trnteger);
Var i : Integer;

Bagin
a = 0;
For i := 1 Te lcngth(s) Do
a =4 *p + StrTolntis[i]}
End;

Procedure Operation;

Var r : Integer;

Begin
_pTell{Ca.culator.Rezalt. Text, pOld, 1);
If a = Q0 Then a := r
Elsa Casa Znak Of

'+7r & 1= a + ;¢

T': g = a Ly

's': A 1= a8 % r;

/'t a 1= a div

End;
Calculator.Rezalt, Text :='04";

End;

YKazaHHEIe IPOLEAYPE He BXOAHST B COCTAB OCHOBHHIX W IMPHCYT-
CTBYIOT AHIIB B Pasjpene pednMsalHM MoAyad Npoekra [([mpleme-
ntation).

Hakonely, npu sanycxke NPHAOKCHHL HIHUMAAHIHPYIOTCS ICPE-
MEHHEI@ [TAODAABHKIE M HEROTOPRBIE HOAS KOMIUGTIEHTOR):

Procedure TCa’lculator. FormCreate (Sender
TOb jecL) ;
Begin

_2.Visible := False;

_3.¥isible := False;
_4.Visible := Fa_se;
_5.Vigible := False;
_6.Vigible := False;
_1.Visiblie := lalse;

B.Visible :— Talse;
0ld = 2; a := 0;

End;
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IIpumep 4.5. TpeSyoTea peaAl30BaTh IPHAOKEHHE, MOAGANPYTIOIIEE CAR-
AYIOULYIO UIPY AAL MAGAINTHX IIKGARHWKNR. Ha Toae 2cTh ARe KNPOOKWA: AAH
HepHEIX H AAT OCALIX IIAPHKOB, a TAKKE ICKOTOPOE KOAHYECTBO YePHRIX W
OeAblx WsprEeB (0T 2 A0 10). Pa3A0KATE 3TH MIAPHKH M0 KOPOHKaM H YKARATh,
KAEKMK AOALINE — MepPHLIX BAH GCALIX.

[Mp# peuarzanuy rpefiyeMoro NPpHAMGKEHHS OyApM HCIOARIOBATE CIIRIH-
AABHEIH ThueM COA3BIBATTHA HPOrpaMM C AALILIME 0 Windows, KoTOpLE! 1a3LI-
saered Drag&Drop {IEQETAIH W OTOYCTH). MCTIOABROREHHE CONTRETCTRYIOITIMX
COGBITHI ¥ CBOHCTE AAHIIOTO MeXAIIMIMa HPHMCIMTCARNO K ofverraM Delphi
QIMILEM IO XDAY PEAAHBAETIHH.

CoaavmpyesM npoekT B OpHMepILH zaTepdoiic npuacxenns. PopMa OyacT
COAEPHKATE Ape Kupobrn (RomuuHeH s TLabel] 1 AeCSTh IAPHROB (KOMIIOHEHTEL
TShape]. [IpH 3TaM TRH KAEANM 33MVCKSE NMPOTRAMME THCATG WIAPWKOR M HX
OBeT 6YAYT 30AABATLCH CAYYAHHEIM UBPd30M.

Onuinem HIBATIOAS ] dBMOE tl]}"HK[lHﬂllHP{)HHHHE HEMADGKEH A

§ [pPH 3alycKe HHEIHAAW3MPYIOTCS HeOOX0AUMEe CBORCTEE KOM-
NOHEHTOB H 3aAQICTC] YHCAD M OBET LLARHKOE, 8 AMINIHEE 11apu-
KW {IDH 3TOM CKPBIBEIOTCH;

= [pH TePeTACKHBAHNH MIAPHEA B «CBOI» KOPOOKY H OTHYCRAHHH
KAABHLUM MBILIH II4DHK WC1e3deT H CUeTTHK THCAd IHAPHKOE B
KOpoOKe YBOAHYHBASTCA 118 SAHLIMITY,
B NpPH NMepeTacKuBGAWKA IHADUKA R KTyKyI08 KopoOKy ero pasve-
UISHHC b HCH 3an0peliacTost B IAPHK OCTAeTCS 11a MCCTE.
[MpuMepHbii BHA POPMEBL AAH COBARBAEMOLIU TPHACKUHHA OKASdH
Ha pHc. 1.12,
Boamoxuama pesyawrar paborst 3TOH UporpaMMbL 11OKA3dH Ha
puc. 4.13.
QnuilleM AOrHKY padorsl CO3AABASMOTC IMPHAOKEHHA HA OCHOBE
IPOTPAMMHOTO KOAQ.
INpr 3anycke MPHAGKEIHA HeOOXOAHMO HHHITHAAWINPORATEL BCE
CHOUCTEA M PA3BMECTHTE CAYYAHHOe IHCAO MIAPHKUR HA hopme.
[TporpamMa AAIIIOH NPOLEAYPE! CACAYIONIA: '

Procedure TForml.lTormCreate{(Sender : TObject):

Var i : Integer;

Begin
o= 0 w = 0;
3lack.Helyght := B2; Black.wWidth := 80;
3lack,.Hint :='h"';
Whitc. Helght := 80; White.,Width :- 8C;
White.Hinb :='w';
alll = o0l1; al2] :— o’ al?l 1= a3:
al4] = ol; al3] := 03;
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ale] :— 26; 2[7] 1= oi;
a 9] = v%; a[lC. = 510;
randomirze;

n :— randecm(9) + 2;
{CrouBagmM AMLUHME wapkxM}
For i := n + 1 To 10 Do
With a[i] Pao Visikle := False;

{PagkpaummBasy 3 SO MM UCODHEE JBIT OCTEBUMCCR

LAPAKK}
For i := 1 Toe n Do
With a[i] Da
Bagin
If randor{Z) =0
Then Begin
Brushk. Colexr := clBlack;
Hint :="h'
End
Else BRegin
Brusa.Coleor := zlwhite;
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Puc, 4.13. OxHo npunoxenus «lrpan

Hint :="'w'
End;
DragMede :— dmAvtomatic
End:
End;

3aech b, W — COOTBETCTReHHO CUSTUHKH UePHLIX U GOALIX IAPH-
KOB, VoKC OIIVIICIHLIX B KopoOkH; Black, White — avMena kovonen-
TUR, 1L e ¢ROPODOK» AAM XpaHEHHSA TepHEX W GeALlx MapHURron,

Ycranopka ceodcTna Hint ocymecTbageTcd aAst TOTO, 9rolinl v 1ua-
PHKE, KOTOPhiA MUMHO PA3MeCTHTE B AAHHOH KOPOGKEe. AAITHOe CBO-
CTRO UMEAD TAKNE e 3HAIHHR,

HMirhopManuic ¢ KaskaoM M3 MIAPHKOB (Aad YAODCTBA apahHen Her)
OIePHPOBAHWAL DA3MEellAeM B MACCHES,

CrenepHponas YHCAO 0TOOPAKAEMBIX IIAPHMKOB, AHIIHME CKPhIBA-
€M, OCLdBLUHECH DACKDANTHRACM B CAYYaHANE ReT {depHuii wan Oe-
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ABIH), VCTAHABAHWBAEM AAA LIAPWKA ONPEAEASHHOIO UBCTA COOTBOT-
CTEYIOILee 3Ha'leHHe CBOHCTEa Hint,

Croiicree DragMode onpeacaser, Kak OyaCT BLIICAISTLEA BCCh
KOMIIAGKC ASHCTRHA, cRA3aHAwX ¢ Drag&Drop. Ecan DragMode npu-
nuMacT saadeitne dmbdanual, To Bee coGrrrig HepeTACKHBAKUII ADASK -
HEL OTIIEABASTTROH BRYUYHYEK) [T.€. OpOrpaMMuceToM Mo XOAY BRITOAHE-
HHA IPOrpaMMBl), ¥ HAUMHAETCS MePeTAaCKHBAHHE TOABKD TOCAE Rhis
I0BA CHSIHAABHEIX MeToAOR. Ecax DragMode mpunumacT 311a4ciye
dmAutomatic, TO Bce COORITHA TEDETACKHBAHNAS OTTREABANHYICH 8BTO-
MATHYECKH, 4 ICPCTACKUBAIIHE [[AYHHACTCH CPasy IOCAC TI&MKATHS
KABHRHIIA MEINIH [TOARAD R eASM. B Hamem CA)"HHE YCTG.HCIB.’\HBCIETCH
agaqenue dmAutomatic.

Adaee Heobxoanmo 00OpaboTaTh CobLITUS, CBA3AHHEIE C HepeTacKH-
BAHUCM OOLORTOR,

Tposepra 1OTOBHOCTH TPHEMHAKA [IPHHATE IePETACKHBAEMEIN
O BOKT OPOHCXOAWT Ipu ofipaborye cobertug OnDragOver.

INporpaxMma DpoBEePEME CACAYVIOIIAN!

Pracedure Trorml.BlackDragOver (fZender, Source
Toblect; ¥, Y : Integer; State: TCraqgState; Var
Acgepl : Boolean):

Begin
If {Sander Is Tlakel) And (Scurce Is TShape) Then
Accept := ((Sender As Tlabel}.Hirt = {(Scurce As
TShape) . Hint)
End;

[TapayveTp Sender ykKazelRaeT KOMIOHEHT, HAa KOTODHEM TIRDEMEe-
wactcz obwext. [lapaMmcetrp Source CoAepKHMT HIGQOPMATIHIO ©
KOMITOHEHTe-OTHDAaRHATERAS. B HafMeTpnx X u FCDAI:![})KH’I'CH KOODAL-
HATE] YKA3ATCAS MLIIIH, BEHIPAJKEHHLIC B THKCEAAX, OTHOCHTEARHO KOM-
uonerrd Sender. Mapamerp State yRaihsaer cOCroaHHe IepeMeliae-
MOI'D OOLCKTa OTHOCHTEeARHO KOMIIOHeHTa Sender. |lapaveTp Accept
coobmaer, roros ai Sender TPHHATE 116 pe TACKBAeMEIe AGHHEE, EcAn
napaMeTp uMeeT 3HavleHMe True, To Sender roToB NPHHSATE IEpeTa-
CKHBLEMAIH OOBEKT.

B pAaHHEOM IpuMepe oOpaloTKa YKazaHBOTO CODRITIA 3aRAKTAETES
B CPAaBHEHHH 3HAYeHKH CROMCTBA Hint OTORaBHTCAR H TIPHCMIIHEA.

OfipaBoTka cobbITHg pearn3oBaHa pafd oOwekTa Black. B obnerre
White AAS COOTBeTCIBYROIIRTO CODBITHSA CARAGHA CCHIAKA HA 3TOT XKe
oGpaboTuHK CoORTHA.

TIpH 3aBEpIIEHHH NePETACKHRAHHA [(BHE JARWCHMUOCTH OT TOIO,
MPHESATLL AGEILIC MAK 11CT) AAT MEPETACKUBACMOTe OOBEKTa BO3IHIKA-
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T cofrITHe OnlragEnd. 2To cofRITHE MPOUCNOAHT TAKIRC NPK OTME-
He NepeTacKHBaHMs, 1PUYEM DHI He ABARCTCH DOHIETEARHBIV AAS BEI-
OOAHEHUA., Onepalua NepeTACKHBAHMA MOMCT OLITL IPOH3IBCACIA H
Gea 06pafoTKY 3TOrO COOBITHIL

PeaauszyeM o00paboTKy AAM NePROrD WIAPHKA (AAT OCTAABHEIX CASAA-
Ha CCHIAKA IIA JTOT e 0OpaboTuuK colhrTua):

Proceduzre bozml. clindDrag(Sender, Target:
IObject; X, ¥: Tnteger);
Var s: String;

Begin
If Target <> Nil Then
Begin
If (Target As TLabel).MName = 'Black’
Than Bagin » := b + 1; stri(b, s):
({Target As TLabel).Caption :-
"Yopnwx' + #10 + 4§13 4 o3
End
Else RBegin w := w + " ; striw, s):
{Taxget As TLakel) . Capticn :=
'Benex!' FH#10 +413 + s
End;
(5ender As TShape).Visihble := False;
End;
End;

[IpH 210M yBEAHUNUM COUTHETCTEY INMHE CYETIHK TPUHSTRIX [apH-
KOBR HA BAWHHIY U CKPOCM CODOIRHHIH B KOPODKY IMAPHK,
[TOAHEIN BapranT LPUIPAMMHOrG MOAYAH CABAYHOITHA:

Unit Ex 3;
Interface
Uses Windows, Messegss, SysU.lls, varianls,
Classas, Graphics, Controls, Torms, Dialogs,
StdCtrls, ExtCtrxls:
Type
TForml = Class (TForm)
Wrhite : TLakel;
Blzck : TLabel;
Qi : TShape;
oz : TEhape;
a3 : T&nhape;
od : Tshapcs
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ck : T5hape;
c% : TShape;
¢? : TShape;
o : TShape;
a2 : TShape;
¢10 : TShape:
Proceadure FormCreale (Sender : '['Object);
Procedure 3lackDraglver (Sender, Scurce

TObject: X, Y : Integer; State : TDragStatc; Var

AcczpT @ Boolean) s
Procedure olFRndbrag(Sender, Target :
TOnject; X, Y : Integer);
End;

Var Tarm! : Trvorml; oo : Integer;

a : Array_l..10] Qf TShape;

b, w: byle;
Implementation

{GR *, dfm]
Procedure TFociml. FormCrzace (Soncer: I0bject):s
Var i1 : Integer;

Begin
b 1= 0:
w o= O
Black. deight := B0
Nlack.Width ;= 8J;
Black.Hint := 'b';
White.Ee_ght 1= 83;
Whire.Width = 80;
White.dint := 'w';
all] = ol; a'2] = o2;
al?] = o3; a(d] := ©q;
al3] := 05%; a’'s6l := ob;
al[?] = 07} a.8] 1= of;
alz! = 09; a[ld] = 0l0;

randomize;
n := rendom (9) + 2;
[CrpHEBAEM MTMUIUHAE LIGPMEK '

For © :=n + 1 To 10 Do
With a[i] Do Vizsinle := False;
{Fackpawksasm 8 0Nl M YePHEA OUTdsWUHecH
nAaPAR |

For i := 1 'To n Do

With a[i] Do
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Bagin

If random(2)y = 1
Then
Bagin Bruszh.Color := ¢l3lack; Hint :='h' End
Else
Begin Brush.Color := ¢lwhite; Hint :='w' End;
DragMode := dmAutomatic

End;

End;
Procadure TI'crnl.BlackDragOver (Sender, Sourue
TObZect; X, Y : Integer; State : Thrag3tate;
Var Accept: Boolesan);
Begin

If [(Sender Is Tlahel) And (Source Is TShaped

Then

Accept := {(Sender As llabel) .HinlL = (Source

As THhape) .Hint)
End;
Procedure TFcrml, 0lEndDrag(Sender, largc:
TObject; X, Y : Integer);
Var s : String;

Begin
If Target <> Nil Then
Bagin
If {Target As TTahel) . Name = 'Rlack’

Then Begin L := bk + 1; str{b, sz}:
{Target As TLabel). Capticon:=
"Jepuwrx ' + 10 4+ #1323 + s
End
Else Begin w := w t 1; sL-{w, =};
(Target As TLabel).Caption :=
'Benex' + #10 + #13 + s
End;
{Sender As THhape).Visihle :— False;
End;
End;
End.

YNPAXKHEHIA

1. ITpoACAKHTL NpOTPaMMy H3 NpHEMepa 4.4, PeaaH3oPaB N0 2aHAAQOTHH
MRQTEAYTYR A8 APYTHX IH(POBEX KHOTOK H KHOTIOK €O ZHAKAMH oTepativi,
H IOAYYKTL pafoTalmEl KarLKYAITOP.
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2. Aonorunth dopmy ® TpHEMeny 4.5 (o, puc. 4.12] kromRolt [IaKPRTE],
KOTUPUH TOABAASTCH HOCAE TOID, KAK BUE ILAPHKH LOMEL|eHE] B KopoOxy, (G-
pafioTaTh HARATHE KHOOKH, T KOTOPOMY 3AKPRIBASTCS MPWAGKEHTE,

m VEPAPXWS KITACCDB

TepMEHOAOIMS, KACEROMaAcd OOheRIA0-OPUMEeHTHPOBAHHOTO Npo-
rPAaMMHEPORAHEA, TPHHATAS B Delphi, HeCKOALKS OTAHYATCA OT TRPMH-
noaoru B Typbo [Nacrane, PaccMOTpHM 37y T&pMHHOACIHIO, a TAKSKE
cnocoBbl peasdzaniy 00BeKTHONO MOAXOAR K NMpOrpaMMHDPOBAHHIG H
OCHOBHBIE €rC IPHEUHILL, IPHHATEES B Delphi.

Kaaccesl B Delphi. O6bsABA@HEN® KAAcrd, CEOMCTE H METOAOB. To,
gro B Typbo [Tackase HMeHOBAAOCE 0&BeKTOM, B Delphi npuHEATO Ha-
aelBaTE KaaccoMm, Kaacem B Delphi -— 3Te cnenmaanHBIE THIBL, KOTO-
pule COACPIRAT CACAVIOLIHC JAEMEHTEL NOAST, MeTGALI H CBOHCTBA. Kaxk
H AKGUR APYIOR THI, KAHCE CAYAKWT AHIUR OOPAsuom AsH COSARHWA
KOHKPCTHBIX 3K3CMILAIPODR DCAAMIANAH, KOTOPLIC HA3LIBAIOTCH 00LEeK-
MMt AAHHAN TEPMUHOAM IS YITPeDASETCH B C++, oTkyal M OnlAa
38HMCTBORAHA.

BaHBIM OTAMMHEM RAQCCOB O APYUHX THUHUB SBAZETCH 10, 410 KX
OBLOKTHE BCECAA PACTPEASASIOTCH B HEYNOPAACUCHHOR CTPVETYDE
(Kyuc), mosToMy OOLCKT «llepeMceimiaar (HakTHUeCKH HPEACTaBASICT
o0GH Allib }’Kd.'iﬂ'l'(!j\h Hd AMHAaM HHBCK}"H) ()GAH(IT}: MaMATH. OAHHK() B
OTAHYHC OT ADYTHX VEA3ATEACH [IPH CCLIAKC 11& COASPXMHMOe 0OLeRTa
lidll})ell[aE’I'C}i HCIIOABIOGBATE OLIEDALMH] }'}BJEHMHHOBGHHH, T.€, CHMMBOA
«*n 33 HMeHeM 0O'LeKTa,

Bce Rancchl uonoasiveMmble B Delphi (kak GubAHoTeuHHe. Tak n
pazpadaThIBaeMEle IPOTPAMMECTOM), HacAeayioTed oT Raacca TObject.
[Tpu 3ToM VKA3LIBATE AQHHEIH KAGCC TpH ODBABASHHI KaK «POATTEAD-
CRHil» HeOOA3aTeARHO,

DopMAT ONMHCAHHA HOBOTO KAACCA CACAVIOLIME:

Type <noeHTH{MKATOp THMNa rxacca> = Class
Private <CupeITHE BIEM&HTE KIaCCE>;
Protected <=mabiAucNILIC JIMOMEHTE RJIACCA>;
Public <ofueDoCTyNHHE 3MIEeMEeHTE KIACCa»;
Publishad <onyfiMXOBIHHEE S0O8MEeHTH KRaccar;

End;

He pce VRasaHHEE B AAHHOM 1IA0A0IIE CCKUHHE MOTYT OPHCYTCTBO-
BaTh ITPH 0OBABAeHHH RAaacca. [ToAcHHM HX CMBICA.
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Cexuud Private copepKHT BHYTPeHHHe 3ACMEHTHl, ofpallleHHe K
KOTOPEM BO3MOJKHO TOABKO B IIPEAEAdX MOAYARA, Coiepixamere ofb-
ABACHUE KARCCA,

Cexnua Protected coaepsWT zallMUCHHBIE JACMEETLI, KOTOPHIE
AOCTYIIHEl B NPEASAdX MOAYAA, BRAKGAKIIIEro B celd ofrpABAeHHE
KAACCA, & TAKAKe BHYTPH «IIOTOMKOB» KAACCA,

Cexnua Public copepxuT ofiljeaucTyNHBIe 3AEMEHTR], K KOTOPBIM
BO3MOXHO ofpaiernse 13 AlSoH acTH DPOrpaMMEL.

Haxkonerl, ¢ekuua Published copepur onyGAHKoBaHHEE 3aereH-
TH, AOCTYTl K EOTODLIM OCYIIecTBASSTCA TAK XKe, KaK H JAeMeHTaM CeK-
1K Public.

«[TOTOMEH» KAJCCA MOTYT MEHSTE 00AACTE AOCTYIIHOCTH BCeX 3Ae-
MEHTOR «POAHTEALCKOTG» KAACCA, 3@ HCRAKYEHHSM OOBABACHHEN B
cekiHy Private.

Ecam mpy o0LABACHMY JASMEHTOB KAaCCa HE VKAIBIBATL, K KaKoMH
CEKUHH DTHOCHTCA OOBEBARHHE, TO AOCTYI! K ABHHEIM 3AeMeHTaM Oy-
AST OCVIIECTBANTRCE Kak K 0OTLABASHHLIM B CexUHH Public, B Delphi
paspeliaeTcs CKOARK( YTOAHO pas ofBABAATE AXOYIO0 CEKIIHK, NMPH-
yeM NMOPAACK CABAOBAHMA CEKUME He HMERT 3HAYeNHd U AGad Cek-
UHA MOXeT OBITh TYCTOI.

[TpuBeaeyM npuMep ofpABACHHS KAQccd. QOHIeM Krace «QOGRIKHO-
BeHHas Apoder ¢ Meropamu «HOA uucauTess W 3HaMeHaTeads, «Co-
KpallleHHe», «Harypaasgas cremesss (cv, npavep 4.1):

Type NHatur = 1..32767;
Frac = Record ' : lLutegex; ¢ : Natur End;
Drob = Class
Procedure Vvcd: {Bron opofie)
Procedura Frirbt; {Besou opobDu}
Procadure KOD(Var ¢ : MNatur);
Procedure Sokr;
Procedure Stepen(h : Nal.ur; Var ¢ : Frag):
Property & : Frac Read rint Writa Vvod;
End;

3aecn OOBLAHCIIHE NOASH, METOAOB H CROHCTE B CAMHOS IICADC,
RaK H B Typbo Tlackaae, HAZWBaeTCHs MHKANCYARIIMER. [Toas mouvyr
GEBITE AIOGOTO THIIA, B TOM YHCAC M KAaccaMH. MIIKancyARpoORaHIIEIS B
KAAQCCe MPCLUEAYDEL W (hYHKIIMK HBASKITCH MeTDaaMu, CROACIRG — 3TO
CTeLUHAABHEIN MEXaHM3IM KAACCOB, PCIVAHDYIOIIHF AOCTVII K ITOASIM.
OOBABAAIOTCA CBOHtIRA C  HOMOIMTEK)  HdpPesepBHPOBAHHLIX  CAOB
Property, Read 1 Write (caoba Read n Write cuurarores 3ape3epsHpo-
DAHHLIMY TOALKOQ B KOHTRKCTE OFBABACHHA CBOHCTRA), OBRUEO CROH-
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CTRO CRMHAHG € HEKOTODRIM NOAEM H YKa3bIBAET TC MCTOALL KA2cCca,
KOTOPLIE AOAMHE! HCIOAL30BATRCS IIPH 2AMHCH B 310 1T0AE MAR IIPH
CUMTRIBAHKMYA M3 HETO.

Pearmaamug MOTOAOB, Kak ¥k Typhn TlackaAe, OCYIIeCTBASETCS
BHE OOBABAEHHS KAECCA, TPH DTOM HO-TOPCKIICMY TPeOyeTCH YEA3BL-
BATEL METOA KAKOTO KA4UCa peaanayeres. Haupumep, IPH peaAnsaliy
Metopd Vvod a mpaMcpa 4.1 3aroAoBOK OVACT HMETE CACAYVIOLIHI
BHA

Procedure Drok.Vvod;

Hacaeaosanpe. A10608 KaaCe MOZKeT GBITL 06PA30BaH OT APYTOTO
KAacca. Aam arorn npu ern oObsABASHNM YKA3hBASTCA HMA KAacca-
CPOAITTCASN:

<aouepHKi Kiace> = Class (CpouMIgbCKME KIaczc?)

OﬁpﬂBUBaHHHﬁ KAQCC daRIrOMaTHUeCKd H'ﬁ(_'AHA}-TET noasd, MeTOoABLI K
CBOHCTBA CBOCTO «POAMTCAS» M MOKeT aofaeaaTe Hosee. IIpHHUMI
HACABADRBAHUA O0ECIISUMBHET 1103TANHCE CO3AAHME CAOFHEBIX KAACCOD
K paspadorKy COGCTBEHHEIX OHOAHOTEK KAACCOR,

Bee kaaccesl Delphi ofipasosaHbl 0T OAHOTO «POAMTCAAY - KAQCCA
TChject, kOTOPHI He HMeeT HOAeH M CBONCTE, HO RRAKGAET R Cals
MOTOALL €aMOro oOmero 11asigucling, obecICYABAIDILNG Bech KH3-
HEHHR 1TAKA ANDBIX OFREKTOR — OT CO3AAHMA AQ VHHYTOMKEHHA.

[MTpUUNHUN HACASAOBAHHMA OPHBOAUT K CO3AAHHN) RETRAMICTOCH Ae-
PERE KAACCOR, IGCTENEHHO pa3pacTaloUlerocs NpU ICPCMCHICHHE OT
Radcca TOhbject K ero «IoTOMKAM», KaMKABIH «IOTOMOKY AQTOAHHET
HOAMOMKHOCTH CRORTO «POAHMTEAT» HOBBIMH U IIEpCAACT UX CHOWM M0~
TOMEAM»,

B Delphi He peaAn30BaHO MHOMKCCTICTIHOC HACABAOBAHE, T.C. sA0-
TePHUH» KAACC MOSKET MMETE TOARKD OAHOTD «POANTEAS S,

B kaTecTRe TpEMepa IPHBEACM pPaccMoTpCeHILIH paHee Kaace « BEI-
YHCAWTEAL» (CWM. TIPHAMep 4.2):

Type BaseType = Double;
Vichislitel = Class
A, B, ¢ : RaseType;
Procedure Init; {BROO MI¥ MAMIAATNMIRANVS TONER}
Procedure Slc:zt;
Procedure Vich;
Procedure Um:n;
Procedure Delen;

End;
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NoviijVichislitel = Cless (Vichislizel)
N : Intcgeor:
Procedure S5teopen;
Procedure Koren;
End;

IMoauMoOphH3M, oeperpy3xka MetoAoB. B Delphi onpeaesceHne mo-
AMMOPQHIME aHaAOIMHEO onpeaeaeHi) B TypBo [Tackaae: noauMop-
(UM — 3TO CBOHCTBO KAACCOB BLIIOAILITL CAHHAKOBBIC HO CMEICAY
AEHCTBHA pasHbMM cnocobavu., HMiMeHHB dATopuTY TOTO HAH HHOTG
MeTOAA *TOTOMKOB» KAACCA, PHARAHM HM OTCYTCTBYIOLIHC ¥ «DOAH-
TeAI» cnelHduIecKe CBOHCTRA.

AASL H3IMEHEHIH METOAR HeOOX0AMO IEPEKPRITE CTO ¥ KIOTOMKAN,
T.¢. 09LABUTL Y «OOTOMEQR UAHOHMEHH]JII:i Mers, M RedAsni0BaTh B
HeM HeOOX0AWMEIe ASFCTBEA. B pesyabTaTe 00LeKT «pOAHTCALY H O6L-
CKT «MOTOMOK» OVAYT HMETE ABa OAHOMMEHHEBIX METOAd C DA3HUA BA-
IOPH M HYECROE OCHOBOH, KOTODBI®, CARAOBATEALHO, IIPHAAIOT OOLeK-
TAM PE3HLIC CBOHCTDA.

B Delphi noanvopingy AGCTHIHeTCs He TOABKO C MOMOIIBIO MeXa-
HH3MA HACACACBAIINSA H ICPCKPLITHSI MCTOAOE «POAHTEAA». HO H HX
BUPTYAAHUIAIMER, NOIBOAAKINER  (PUAMTBARCKHMM» MeTOAaM obpa-
IHATECH K METOAAM CBOHMX «IIOTOMKOEH.

MeXann3M MCPCKPLITHS «POAMTCALCKOTO» METOAA OAHOMMEHHBIM
MELIOAOM L POMEKAR TTPMBOAWT K TOMY, TTD HOmEAHHf{ «He BHAHT»
MePeKPHITLIE «DOAHTCALCKHHY MCTOA M MOMET o0palllaTecs K HeMY
AMUIL € HOMOITBHY 3dPEsepRAEPORIHEOTO caoka [nherited. B Delphi
BBEARHO 33PesePBUPOBAIIIGe cA0Bo Overload (MepelarpyarTe), ¢ oo-
MOIUBE KOTGROID CPAHOBATCH BUAHK OAHOWMEHHRIE METOAR KK 4Do-
AHTEAS», TAK M «IIOTOMEAR.

ITonAaTHE 0OBLEKTHO-OPHEHTHPOBAHHOTO [IpoeKkruposannd. Moae-
AH pa3pabaTEIEA€MOro NPOrpaMMHOTO O0eCleveHEHs TIPH OOLeKTIIoM
MOAXOAE OCHOBAHEL HA MPEAMETAX M ABACHHAX DEaALHOID MUDHE, o TdK-
Ke Ha ONHCEHHH TpefyeMoro MOBEAEHHS DPa3zpabaTLIBAeMOre npo-
rpaMMIIOro oQeclevyeHHt A, T.e. ero QVHKUHOHAABHOCTH, KOIOpan CBsi-
SRIRAUETCA € COCTOSHHAME 3ABMEHTOE [OOLEKTOB) KOHEPeTHON IIpeA-
MOTHOH OOAACTH.

OfrsekrHbIR NOAXGA K paspdOUTKe NpPOTPAMMHOTO obecneneHHd
OCHORAH HA MCTIOALROBAHMH QOBLEKMHOH JeKoMRo3uuUY, T. €. PeACTas-
Acting paldpadarnBaeMoro IPerPaMMHEOTe 00ecliedeHHA B RMAE COBO-
RYIMHOCTH O0ReRTOR, B NPOLeCcce B3AHMOACHCTEHA KOTOPHIX Uepes Te-
pCcaavy COODLICIIME B IPOMCXOANT BBHINOAHEHHE TpeGyeMbIX (yHK-
i,
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OAHAKO NPy 0OBEKTHOM MUAXOAE, KK H LIPH CIPYKTYDHOM, Cpasy
MOMHO BBHIIOAHHTE ASKOMIIOSHIHEO TOABKO OYeHE IIPOCTOrQ NRpo-
rpaMMuoro ofiecnegenns. Tloaromy cHadasa AAd OOBEKTHO-ORHEH-
THPOBATIIOTO MPOTPAMMHPOBAHNS SLIAY pa3paboTadil COOTBETCTRYIO-
MHE MEeTOAR AHAAM3A U NPOEKTHPOBAHWA IIPOTPAMMIIOrD ODCCCYC-
1IN, HCTIOARIYIONIHE PAZAMTHEIS MOASAH H HOTAIIHH,

B (994 r. e paspaboran aspik UML  (Unified Modeling
Language — yHHMQHUIHPORIHHRIA H3MK MOABAHDOBAHHA}, KOTOPLIH B
RacTodAllee BpeMA (AKTHYCCKH NPHIHAH CTAHAAPTHBLIM CpPEACTBOM
ONHCAHWS TPOEKTOR, COSAQBAEMbiX C HCIOABIOBEHHEM OOBLeKTHO-
OPHCIITHPOBAHHOTG Toaxopa. ([IoppobHOe oOIRCAHMe 3TOTC A3RKA
CMOTPWTE B CLELNHAABHOH AHTEpaTYpE.)

YMPAKHEHNR

1. Qnocath CACAYIOMHNE KAACCH C YRA3dHHEM WX MeTOAOR!
a) «leaehoHHRI 3BOHOKY — HUMep reaedbOHa, AGTA PAIrCBOPA, IPOADA-
HCHTCALIIOCTE, KOA, TODOAA M T. A
6) «lloesakar — HUMED HOE3AL, LYHKT HAIHAYEHHA, AHH CAGAQBAHHA, BRCMI
OpHAOLITHS, BpeMA CTOSHEHR H T A.;
B8] «KHHOTEATP» — HasBuHHe KHHO(HABMA, CEAHC, CTONMOCTT BRACTS,
KOAMMCCTBO 3pUTeAeH H T. A,
Peaan30pars 0OLABACIOILE B KAaCcax MeToAR . OmHcaTh 00ReKTH -« MaTOMKH»
AAA VEA38HHEIX KAACCOB., BREIMOAHNTE OTauaiy 4 TECIHPOBAHHE MPHACKCHHSL
2. PeaAaM10Barh B RHAC Kaaccs TpusMep 4.3, AonoaHuT™s Habop KAACCAR RAAC-
coM «MNPIMOYTOABHEKS, 8 TAFJKE ADYIHNMN BhillY KABLMH YETHPeXYIOALHHKAMH,
HC ABAMONIMMHECT IaPAACAOIDEMMAME {TRANLHNHA U T, A}, H PRAAHAORATR CO-
OTRETCTREHHO UX METOARL
3. PeaamaoBaTL B cpoae Delphi ympaskuenne 6 wa oapasa. 4.2,

KOHTPOJLHBIE BONPOCKI

1. B «em cocTauT OTANMME Napague bl 06LEKTHO-DPWEHTUPOBAHHArC

MParpaMMUpoBaHA 0T NPOUSaYPHOro NPOrPaMMAROBAHNA?

Kax onpepennetca nonsTtue obvexta B Object Pascal?

Y710 TE&KOE MHKaNCYNALMS, HacnenosaHve, nonumopdguam?

Korga v gna kakwx lenek Beina pazpaborana cnctema nNporpam-

mMupasarva Delphi?

5. B Jam 38KNIO4Y3ETCA CyTh BUSYankHOA TEXHONOMMKM NporpaMMmpo-
BaHWA?

8. KakoBbl OCHOBHLIE COCTAgnAlWAe wHTepdienca cpegbl Delphi
MX H@aHauvenwve?

@M
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11.

Kakue ocHoaHLIe KOMNOHEeHTI (06beKTE)) WHTepdeAca Npunoxe-
Huvia, coznapaemeix 8 Delphi, Bam n3pecTHLI?

7o Takoe cobeMVAHD-YNIPaBNAEMOE NparpamMMApoBEaHne?

MTO Takoe ECOBLITHUER NPUMEHUTENBHD K PA3NUYHLIM OBbEKTaM
rpaguyackorn WHTepgenca?

Kaknm ofipaaom cnpefendeTcs pEAKLUMA KOMMNBIOTEPE HA Gobbi-
Tme?

Kakne 31anw paspatotkm npunoxeruns B Delphi Be) anaete? Oxa-
PaKTEPUIYATE WX,



MpPunoXXerna

founaxenne 1

Typto Mackans. Maayne CAT

Tabnnua M1.1. Konetante pexwmos padoThel

HMMs ROTCTEETH Homep pemuva Persmm

BwW40 {} : YepAn-Gean, 40 cMMRCADR, 25
CTPOK

CO40 1 perzon, 40 x 25

BW80 2 Yepro-Heantit, 80 = 25

COBo 3 LiseTHoH, B0 x 25

Mono 7 Monoxpovini, 80 x 23, pan
MOHCXDOMHEIX AHCIIAGEE

Tatauya M1.2. KoHCcTanTh! LWBETOR

HMa koHCTARTH Homep nreta LTeeT
Rlack Q Yeprent
Blue 1 Teman-cHHAKH
Green 2 TemMHO-38ACHBIH
Cyan 3 Bupoiosrif
Red 4 Kpacnei
Magenta 2 THOALTORLIR
Brown 4] Kopuurennri
LightGray 7 CBOTAD-COPEIH
DarkGray 8 TeMi10-cCpEIA
LightBlue 9 Caaui
LightGreen 1¢ CBeTAO-3CACHEIH
LightCyan 11 CReTAO-BUpIO30BHIT
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Oxonvanue maba. i11.2

Hxa koncTanTH Howmep nperta Leer
LightRed 12 Posnnrif
LightMagenta 13 MaauaoBLH
Yellow 14 HeaTh
White 15 Bearrst
Blink 128 Mepnane cHMBOAD

TaBnyvua 11 3. Npoueayps! U yHKLKNA YOPABNEHTA PEXUMAMY

VnTepdeic 1lannagenue

YemanoBxa PERUMOE U OKOH

Procedure AssignCrt (File : Text); CERa3niBaeT OKHO AMCIIACH € TEK-
UTUBBIM QIAMAOM, 10 HOIBOAHET
YCEOPHTL BRIBOA HA 3KPAH

Provedure ClrScr; Ouuulaer SKpdH M IH0Mellaer Kyp-
€OD B BEPXHHIR ACBBIR YTOA

Procedure TextMode (Mode Bl TeKCTODLE PO
Integer); Mode — HOMED TERCTORD-
IO PERIMA MAN COOTBETCTBYION A
KOHCTARTA

Procedure Window (x1, 1, x2, y2; OnpeacAdeT OKHO BEIBOAA B TEECTO-
Byle); [x1, ¥1) n {x2, v2] — woupau- BOM PEKHME

HATE BRPYXHETD ASROTD H HUSKHETD
I JABUI'O YTAOB DKHA

Mnparasnie Usemanr mexkcma Ut honn

Procedure HighVideo; YCTanaBAMEAET BLICOKYIC APKOCTh
RLIROAWMEX CHMROAQR

Procedure LowVideo, YCTaHABAHDAET HMIKYIO APKOCTL
RLIRCAMMEIX CITMBOAQR

Procedure NormVideo; Bosspaw@eT gpeT CHMBOAOB H
thuHa, CROACTBEHHEIN AdHHOMY rpa-
thiyccKoMy pesRHMY 0 VMOAYAHKRD

Procedure TexlBackground {Color : BriGHpaeT BEeTa CHMBOAOB
Byte): Color — KOp BETA HAH COOT-
BETCTEYIOMIAA KOHU I'dHTA
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Oxnyiaaue mada. 113

Herepdeiic

HasHa4yenue

anmmenue ILBOGOM MCKCHNO

Procedure ClrEni;

CTRPAST ACE CHMEBOART OT TEKYILEH
HOIHUUH KYRCOPA AD KOIIA CTPOKHE

Procedure Delline;

YARARET AMHHIG, B KOTOROW HARD-
AMTCHA KYRCOP

Procedure InsLine;

BerasageT HOBYH? CTPOKY TERLETA IIe-
pea, CLPOROA, 1At TAXOAHTCS KyPCop

Pafoma ¢ kaosnamypoi

Function KeyPressed : Boolean;
Juazeric True, ocaM HaRaTa Alobag
Khraediud, d False, ecan He HaxkdTi

UmnpeaeadeT, Oblad AN HoXKATd KA~
BHMLIA 114 KAABHATYPES

Function ReadKey : Char; 3iragenne
(I)YHKI'{I{H — KOA CHMBOAOD FAdBHIIH,
HAAITOM 114 KAABHATYPC

CruTrinacT CHMBOA 2 Bythepa
KAABHATYPRI

Ynpagaenir

2 KypeopoM

Procedure GotoXY (XY : Integer];
X, ¥ — KOODAMHATE! Kypeopa

[NMepememaeT KYpCop B yKazaHHWE
KOOPAHMHATBL UKHE BLIBOAA

Function WhereX : Integer;
JxaueHne (hYHEIHH — KOODAHHAETR
X Kypcopa

BosBpaniacT TEKYTIIYIO KOOPAVHETY
X Kypcopa

Tunction Where¥ : Integer; 3na-
yenne QyHKILHN — KoopaumaTa ¥V
Eypcopa

BoaBpallaeT TEKYIIYH KOODARIATY
Y xypoopa

Ynpanach

LE IBYROM

Procedure NoSound,

BramyaeT AMHAMHEK

Procedure Sound (Hz : Word); Hz —
HaCTOTA 3RYKA B replax

BRAIOYQET 3BYK AHHAMMEE C SUAAQH-
[IOH TOHAALIIOH TacTOTOMR

YNpaBACHLE BPEMEREM

Procedure Delay (Ms : Word); Ms —
AHATEHUE 3ALDHRKY B MIAAMCEKY H-
Aax

3aACPRUBEET HCTIOAHEHHE TIPO-
TPAMME] Hd 2dA0HHOE UHCAQ MHAA-
CORYI1A




Mounoxenve 2

Typ6o Mackane. Moayns GRAPH

TaGnuua MN2.1. Kogel bpaveepoe rpatiMueckvx yCTROWCTS

TIMs 3dd4eHHe Hasnaupppe
Detect 0 ABTOMATHICCKHE BROOD ApadiBcpa
CGA 1
MCGA 2
ECA 3
EGAB4 4
EGAMono ko]

IBMEBL14 6

HercMaono 7

ATTADO tH

VGA 9

PC3270 10

CurrentDriver -128 Texymmuh Apafiren

a6 3 v AHTEI rpadimye e O
M JHiMeHUe Pasmeap noas 1Tanwrpa HHCAs Crparvn

ATT400C0 0 320 x 200 o 1
ATT400C1 1 320 = 200 C1 1
ATT400C2 2 320 = 200 C2 1
ATT400C3 3 320 x 200 3 1
ATT400Med 4 640 = 200 2npera 1
ATT400HI 5 640 x 400 21neTa 1
CGACH 0 320 x 200 Co 1
CGAC] 1 320 = 200 C1 1
CCAC2 2 320 » 200 cz 1
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Oxornuanite maba. 112.2

Hmn 3naveHne Pasmep noas Maamrpa HucAs CLpaHHL
CGAC3 3 320 = 200 C3 1
CGACIH 4 540 x 2040 2 nreta 1
EGALo 0 B840 = 200 16 1BETOR 4
EGAHI 1 540 = 350 16 UBRTOR 2
E(iAh4Lo 0 6540 % 200 16 1IBETOR 1
EGABAHI 1 6540 x 350 4 neeTa 1
EGaMonoHi 0 640 x 350 2 npeTta t Ham 2
HercMonoHi 0 7200 x 348 2 npeTa 2
[BMBA314Lo 0 B4 x 480 256 OBeTOR 1
[BMBS14Hi 0 1024 = 768 256 11BeTOB 1
MEGACO 0] 320 2 2N Co 1
MCGACT 1 320 2 20 C1 1
MOGAC2 2 320 % 200 C2 1
MCGACS 3 32005 200 C3 1
MCCAMed 4 640 x 200 2 uBeTa 1
MCCAHI 5 640 > 480 2 npeTa 1
PC3270Hi 0 F20 % 350 2 upeTa 1
VCALo 1] 640 x> 200 16 npeTce 4
VGaMed i 640 x 330 16 npeTon 2
VCAHI 2 640 x 480 16 nperos 1

MIpumevanue, [MTaauTpa COC BRAICTIaET B cebsa OBCTA CBETAO-3@ALHBIH,
POIOBRIA | HeATHIF, TaAWTRa C1 — CReTAG-TRAVDON, CRETAD-IHOARTDBRIH W
Heabid, MaanTpa C2 — 3eAeHHH, KPACHBH H KOPHUYIICDEIR, naanTtpa C3 -+ ro-
AVOOH, GUCASTORKIA 1 CRETAQ-CEDRIA.

WM KOHCTAHTEL Howmep neaTa Lirer
Black 0 HepHHH
Blue 1 TeMHO-CHHKMI
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QOxonvanue mada, I12.3

va ®osteTanTR Homep unera UpeT
Green 2 TenHD-3CACTIRE
Clyan 3 GHproaoRbIE
Red 4 KpacHsiit
Magenta 3 ProrerOBLLH
Brown G KopHuneouri
LightGray 7 CreTao-cephiit
Dark(iray 8 TemHO-ceprIf
LightBlue 9 CHAAR
LighlGreen 10 CEeTAG-30AEHLIH
LightCyan 11 CpeTAc-GupIo30Bhiil
LightRed 12 Posonuri
TighiMagenta 13 MasaunorLi
Yellow 14 etk
White 15 Bearri

Tabnrua N2.4. Kogs ndsuin

SHAYCTIMC Hasnauenae
Koget munos aunuil {gas npogegypst SelLlineSiyle}
SolidLn 1] Croaowpan
DottedLn 1 TMymcraptias
Centerln 2 MITpuxIryHETApIIas
Dashedln 3 LLTpuxorad
UserBitLn 4 3dpAHIAA NOALIDRATEAEM
Rogut moawunie avieu
MormWidth 1 HopmaarHas
ThickWidth 3 TarcTan
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Tafipnya M2.5. KOHCTaHTL THNE 38N0NHeRWA [ANA npousaypel

SetFillStyle)

v maRcTRHTR drauerue Hasnauenue
EmptyFill a 3aTOAHESHHE IBETOM (DRHA
SolidFill 1 OAHOPOAHOC JANOAHCIIHG LBETOM
LineFill 2 JALIOAHEHHE BHAR —
LtSlashFill 3 JATOAHAHUE BUAR / /7
SlashFill 4 JamoAHSHME BHAA /// TOACTRIMH AWHHAME
BkSlashFill 3 3AIIOAIICHHC BHAG Y\ TOACTHMM AMHUAMH
LtBkSlashFill a JHIIOAHEHME BHAZ \
HatchFili i JaToAHEHHE KACTKOM
XHatchFill f RAIOAHEHHME KOCOH KARTROM
InterleavcFill G 3AnCAIICHHE TaCTOH KAeTROA
WideDwolFill 10 SULLOAHEHHE PEAKMME TOYRAME
ClozeDotFill 1 JannAveHHe TaCTRIME TOURAMH
UserFill 12 OnpeppAaqeTCq IOALROBATEARM

Tabnuya nz2.6. Mpouenypb! 1 hyHKLKIA

Hurepdeiic

HasrayeHge

YnpasieHte rpainie CHIM DERIMOM

Procedure CloseGraph:

3axpeiBact rpadHECCKH PORHM

Procedure DetectGraph (Var
GrDriver, Grhlode: Integer);
GrDriver — Koa Apalipopa,
GrhMode — xoA rpadnyeckoro
PCREMMA

OnpeacaicT peKOMeHAYEMEIE K
TPHMEHEHIH) AAH AHHHOI'O KUM-
LILIOTCpa rpaMIecKHe Apalisep B
DEFTHM

Function GetDriverName : String;
JHayeHue QYHKUHKM — HMY HCLOAD-
AYeMOra APAHEAPA

Onpeneasier VA hafiaa © HCTI0AR-
SyeMblM MRapHIeCKAM ADaHBCPOM

Function GatGraphMode : Integer;
SHaveHue QVHKIHE - ~ Koa rpadu-
YOoCKOTO DOEIIMAa

OmpeasAfeT KOA HCHOARIYEMOID
rpad#agccroro PesKuMa
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pogoaxerue mada, [72.6

Hrrepeic

Haznauenue

Function GetMaxName : Integer;
3HaueHHe PVHRIHH — UMA HCUDAD-
3yeMoTo rpadeTiec KOro pesRava

OnpeaerseT BMA HCHOABIYEMOro
rpaHYLCKOIO PEXRHMA

Funclion GetMaxMuade : Inleger;
3nparreHHe QyHKTHE — MaKCHMAAL-
HOE BHUYEHHE KUAD PEXHMA

Cu peASAHe ] MAKCHMAABH O SHAYE -
HHE KOAA rpaptieckors pexuMa
AAH HCHOABSYEMOIC APAHBepd

Procedure GetModeRange
{CrDriver . Integer; Var LoMode,
TiMade : Integer); Gridriver — ko,
rpadHueckoro pexumMa; LoMode,
TTiMade — garMermimas w HAMGOAL-
wee 3jayeHyd KoAd Ipadiyeckore
PEFHMA AAT AAHFATO APSFREDA

OnpeaeAqsT MITHEMAARHO 1 MAK-
CHMJIABHOE JHGUEHUH KOAA TRadn-
HECEOTN DEXHMa AN YRATAWHOTO
itpy VOpAaIlleHHN ApdiBEpa

Procedure GraphDefaulis:

YeTaHaBANBAeT FpadHCC KM
VKA2ATEAR R BAYAAD KOOPAWHAT U
[epeyCTallaBAMBAET IPAaPHICCEYIO
CHCTEMY

Function GraphErmrorMsg
(ErrorCode : Integer} : String;:
ErrarCode — ko rpadiiueckoR
ounOrn, IHaUeHUe QIyHWIHMH —
TERCTOBOe COOBMIEHHE O XapaKTepe
olwmbka

A@EeT CTROKY -— coodLIenAc ob
owrfKe rpadiueckoro peXxinMa no
HOAY OTIHUOKR

Function GraphResult : Integer;
3naqenne (hyHKIMI — ROA OITHDRH

OnpepaAasT, IPOW3oITAZ AN OG-
K4 LIPH HCOAHEH HH APOUEAYD
MOAYAA

Procedurs nitGraph {var GrDriver,
GrMade : Integer; PathTaoDriver:
String): GrDriver - - Koa ApaHpc-
pa, GriMinde — roa rpaduimiecxoro
pesxiMa; PathToDriver — oyt K
haltay HeRoALIYeMaro Apatrsrpa

YCTAaHABAMDBACT 3AAaHIILIA rpadHage-
CEHMI peXAM

Function InstallUscrDriver

{Name : 5tring; AutoDetectPtr
Painter) : Integer; Name - - uma
thaAAa TPAMUWIECKOT0 ADAAEEDa,
AutoDetectPtt — yrasaTeanb I1a npo-
TEAYDY, OTTNEASAFIOIYIO FCTE-
11CCTE 3aITyCKa ApaHBCpa. SHA4CIIHC

HHuCcTarmHMpyeT NOALIOBATCALCKIL
Aparieep rpafhirieckare pexHMa
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Ipogoaxwenue maba. 112.6

Hirrepedic

Tlazuauenme

GyIEIEE — gUgPOBOH KOA VCTa-
HOBAGHHOIQ ADAHBEDA

Procedure RegisterRGIDriver
(Driver : Pointer) @ Integer; Driver -—
YKa3aTeAh Ha ApadBep

PerncrpupyeT Apaiisep rpadinie-
CKOH CHCTEMM

Procedure RestoreCrthode;

JakpriRaeT rpabHYECKHE PEAHM
M BOCCTallaBAMEBaET TEKCTOBLIA pe-
M, VCTAHOBAEHHBIH pdHee

Procedure SetGraphMade(GrMode
' Integer);Grivlode — ko, rpadiaye-
CKOTO PErFHMA

YCTAHABARRABT ADYTOW Ihadhi-
yeCKME peskiM 0e3 H3MeHeHHA
Apatieepa

YipapaeRUC SKDAIOM U CKILAMU

Procedure ClearDevice;

OyniaeT sKpaH, cOpacsBAET BCC
rpaQHIeECKHE YOTAHORKH K 3HE-
YCHMHM TI0 YMOATAHHIC, YCTAHAH-
AVBART ThadHUeCKUH YRAZATEAR B
Hoaoaedne (0, 0)

Procedure ClearView*ort:

OUHIIART 3KPAH, VCTAIADAKDAL
choH, rapanauil B SetBkColor

Function GetMaxX : Integer; 3ma-
TeHTe (pYHKTIHH == MARCHMaAELHd S
KoopAHHaTa X

OnpeAcATIOT MARCHMAABHEL® KOOD-
AMHETBL 3K.DiHdE B AdHHOM 1'paiue-
CROM PeFKIMe

Functivn GetMaxY : Inleger; 3ua-
yerne QYHKIMH — MaRCHMAABHAS
FOUpAHBELE Y

Pracedure GetAspectRatio {Var
Xasp, Yasp: Word),; Xasp, Yasp —
KOIQOHITHEETH 00 0CAM X H Y

Cupeaeanet soapPulHedTs, Xa-
PAKTePHIVIONIKES HEOAHHAKOROCTH
AMHEHHOID PACCLUEHET MERAY
MHKCEAEME MO ocaM X a1 ¥

Function GelBkColor ; Word,; 3ga-
ennre PYHEIHY — KOA TIRETA (hOHA

OnpaaCASCT YCTAIOBACIIIILIH IBCT
hoHa

Bxpan

u OKHG

Procedure GetViewSettings

{Var Viewlort : ViewlorlType);
VicwPort — napameTpst Tekymero
OKHA

J&mTparTHRACT TEKVIITHA TapAMETPH
OKHa 4 DTCEYEHHA
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fpogoAxenve mafia. [12.6

Hurepdeic

HasHaueHue

Procedure SetBkColor (Colarv:
Word}; 3uagcumne hyHRILHE — KOA
neeTa hoHa

YeraHaBAHBRET UBET (DOH

Procedure SetActivePage (Page :
Word), Page — AoMeD aKTITRTON
CTRAHHIEL

YerananaHpaeT aXTHBIIVIO IPagHyC-
CRYI0 CTRAHUITY

Procedure SetAspectRatio [Var
Hasp, Yasp : Word); Xasp, Yasp —
ROAMPPUHEHTEL IO OCAM X 17 Y

HaMeHgeT MactoITalGHRENT Roatdm-
ITHEHT OTHOIIEHHS CTOPOI SKpaHa

Procedure SetVisualPage (Tage:
Word); Page — nnoMep cTpaHmIsl

YUruHuBAHEGET HOMED BUAUMOR
TpadHTeCKoR CTPAHMITEL

Proeedure SetviewPort [x1, ¥1, x2, y2
: Integer; Clip : Boolean}; (x1. y1) 1
{x2, ¥2} — KOODAHHATH IIPOTHECIIC-
ACIKIILIX YTAOB oKHa; Clip — onpe-
JEASIET, DOTCEKATHL AH M30DpEIREEHEe
34 IPCACAQMH OKII& MAH HCT

YCTAHARAMERET BM3YAAEHEIN IOPT
{0KHO) pAAT BLIBOAR MPadhiuecKoro
30O puKe I

Function GetColor : Word; 3nave-
e HYHKIUH —— KOA HReTa

BoaspaiaeT TekyIiyi nper (yera-
HORASHHET SetColar)

Procedure GetDefauliPalelie {Var
Palette : PaletteType); Palette — na-
AMTp4 (MaccHB THIA PalelieType)

CUPBABAHET, KEKAH LAAHT I ACH-
CTBYRT B PEFRHME 110 YMOATAHHID

Function GetMaxColor : Word; 3ma-
YTEHHR (NYHKITHE — MAaECHMAARHLIT
EOA, IDoTa

OnpcACAMCT MaKCHMAABHIIHA KOA
[BETA B YCTAHOBABHHOM DEXHME

Pracedure GetPalette {Var Palette :
PaletteType): Paletic - - maanTpa
(Maccn Tiina PaletieTyvpe)

OITIJPAPMET, KAER&A MdAHTPa ¥CTd-
HODACTIA

Funclivn GetPaletieSize : Word;
3HaneBe QYHKIHH — THCAO TIBe-
TOH B HAAMIPE

EBoaBpaniaer paiMep TabAHIIL
TMAAHTRR

Procedure SetAllPalette (Var Palette
: PalelleType); Palelle — naanrpa
{Maccus Tana PaletteType)

YCTAHABAWBAST RCE MROTA TTAAUTPRI

Pracedure SetColor [Color : Word);
Color — ¥0a, UBeTa

YUraHABAWBART LEET AAH AMHHI
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Mpogoaxcrus maba, I12.6

Hurepipenc

Hasznatenwe

Procedure SetPalette{ColorNum,
Color : Word); ColerNum — Kop,
saMcnsaeMoro npeTta; Color — Kop
HOBOTQ LIBETY

YOTARARAMEAST OAHH HOBLIF LIBET B
TaAHTpC

Procedurc SctRGBPalette
{ColorNum, RedValie, GreenValue,
BlueValue : Word);

ColorNum — KOp YCTAdHABAMBLEMO-
£ B MAAMTPC LBCTA;

RedVvalue, GreenValue, BlueValue —
HHTEHCHBIIOCTE KpacHoro, 3eAeHOTD
W CHHEFO B 3TOM [[BETE

YeTamABAWBAST B MAAWTRY TIRET,
SUAUHEBIH TReMA KOMIOHSHTaMH!
KPACHRINM, 3@ASHKM 7 CHHHM

¥npapactue

yralameaeM

Funclion Get¥ : Integer,
GetX — ROOpAMHATa X YKazaTeas

BoaspaligeT ROOPAHHATY X TEKY-
LEIU YRAIEIRAR

Function GetY : Integer;
GetY — KoopaunaTa ¥ vKalareas

Bosapainaet koopaunary ¥ Teryie-
TO VKAAATRAA

Procedure MoveTo (X : Integer; Y :
Integer);

(X, ¥] — XOOpAHEATEL TOMKH FRPIHI

MNepeMelaeT YRA3dTEAD B TOUKY,
2aAAHHYH KoopaanaTtaMi X, ¥

Procedure MoveRel [dx : Integer;
dy : Integer);

dx, dy — serrup LpHPAIEHAR KO-
OpPAHHAT TOUKH 3KPAHA

TTepeMeIlacT YKa3aTEAR B TOUIKY,
KOOPAKEATH KOTOPCOH UTAHMAITCH
OT TCKYIIEX KOOPAHEAT HA 2HAE-
Hus dx. dy

Ulabaonsl; saxpacka obadomed

Procedure FloodFill (X, Y : Integer;
ColorBorder : Word);

{X, Y} — KOOpAHHATEL TOMKH, BOKDYT
KOTOPOH HAST 3ARPACKA;
ColarBorder — uper, voInaydaro-
IHii TPAHHIE 0OAACTH 3AKPACKH

SarpalHBacT MPOHIBOALITYTO
0RBAACTR TG 38AAHHEIM H1a8ACHY K
IBETY ROKPYT 3EAAIIOH TOUKH AC
TRAHHT], OO0ZHAYEHHEIX ODIPEACAEH-
HBIM LBCTOM

Procedure GetFillPattern {Var
FillPaltein : FillPatternTypce):
FillPattern — maCCHs tHIA
FillPatternType, copepskanuit wA-
dopMailu O WabACHE

Onpeaeaneyr yCraHOBAS HHEIH THIL
mrafiA0Ha

Procedure GetFillSettings (Var
Filllnfn : FillSettingsType);

To me
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Hpogoaxenue inada. [12.6

Hurepdenc

Hazpadeiae

Filllnfo — 3anucs Tma
FillSetlingsType, coaepxaniaa HH-
chopmarmx o madaoue

Procedure GetLineSettings (Var
Linelafo : LineSellingsTypel;
Linelnfo — 3anucE THIA
LineSellingsType, coseparallan
WHPOPMATHK O THITR AHHTH

OnpeasAfeT YCTAHOBASHHEH THIT
AHHMH

Procedure GetGraphBufSize [ Size:
Word);
Sirze — paavep Gydepa

HM3amenseT pasmep Gygepa aas
GIYHRUHE 36ll0AHEHHA

Procedure SetliillPattern {Pattern :
FillPatternType: Color ;: Word);
Pattern — MacCHB THITa
FillPatternType. copepxaLME
wropManuw o madrode; Color —
OBEET PACKPacKR

YcramaBAHEaeT IAGAOHR ¥ OBET Pac-
KPURU

Procedure SelFillsiyle (Pallern,
Color : Word);

Paltern — xop cTAHAAPTHOIG IIA-
DALHE; Colur — Lser puCKpacki

VUTuHABAHBUEL UAMH M3 CTAHASDT-
HEIX ITAOACHOE H I[BET PACKPACKH

Procedure SetLineStyle (LineStyle,
Pattern, Thickness : Word);
LineSlyle — kop CTHAS AUHHY;
Pattern — coGcTBEHHEL! MIAGAOH AT~
Huy; Thickness — TOALGMHE AMHHH

YeTAHABAMBAET CTHAL AMHHH KaK
OAHII M3 CTAIAADPTIILIX MAH o cod-
CTEOHHOMY HIaOAQHY

HzobpwaeHile revMempuieckux guryp

Procedure Are (X, Y : Integer:
StartAngle, EndAngle, R Word);
(X, ¥) — xoopauHaTH nen-

TPa OKpyZARHNCTH; StartAngle,
EndAngle — HamaARHR B KOHET-
HBIH YTAR AYTH OKPY?KHOCTH B Tpa-
aycax [0,359): R — paauyc okpys-
HOCTT R ITHKCRAAX B HALPARAGHHH X

HaoGpaxkaeT AYTY ORPY&RHOCTH.
[Mpoucaypa YINTLIBACT IICOAMITAKD-
BOCTh MAcIITaba o 0CEM

Procedure Bar (x1, y1,x2, y2:
Integer): (xt, 1) 2z [x2, 72} — xoop-
AMHATH ASBOTO BEPXHETO H IPABOTO
HHPEHEI0 YTADE UPHMOYIOABHUKE

HaoGpa®xaeT oRpaITeHHRIA NTPAMO-
YTOALIME OC3 FOLITYPa
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fTpogoaxrenne matia, [T2.6

Hurepdhetic

Hasnaweane

Procedure Bar3D [x1, v1, x2, v2:
Integer; Depth : Word; Top : boolean);
(x1, ¥v1} B (%2, ¥2] — ROOPAMAHQTEL AR-
BOTO BOPXICHO W TTPAROTO HHKHETO
YIAUB Ldpasrerenmread, Dopth —
ero raynua; Top — OTIPGASAALT,
K30DPwKaATE AR BEPXHIOIO TPal.
dmryprt (trie -— H300paKaTh)

H206payKacT TREXMEPHLIN NpAMO-
YTOALHEI NapaAreAENHIIeA € 3ETI0A-
HEHHCM OCPCAIICH TpaHy. Bepxuas
rpaHk MOKET H3CURAKATBCA HAU HE
U300 pamaATECSA

Procedure Circle (x, ¥ : Integer; R :
Word),

(%, ¥] — ROOPAWHATHI LieHTDd
OXPYKEQCTH; R — pasHyc oKpysRHO-
¢TH R TWKCEAAR B HANpAaBAEHHH X

HMzubpwaer oxpy¥EOCTE. [pome-
AYPA YIMTLIBAET HEDAWHAKORDCTh
MaCWrada uo OCsIM :

Provedure DrawPoly { NumbPoints :
Word; Var PolyPoints);

MNuUmMPoOints — YHCAD TOYEK. 3dARKI-
X ACMalryIo aunuio; PolyPoints —
MACCHE TOYEK (3AEMEHTUB THllY
Point}, 344410 AOMAHYIO AHHHIO

HSUG[.}U.)KCIB'I' ADMAITYTIO ARITHIO, TTPO-
XOAALTYH TRRRE A HHRIA MACCHE
TOME R

Procedure Cllipse (X, YV : Inteqer:
SlarlAngle, EndAngle, Rx, Ry :
Word); (X, ¥) — R0ODAHAHATHL
uEHTRa sAARNCa; StartAngle,
EndAngle — HATAARHEIN 1 KOHeH-
HblH YTABL AYVTH DAARTICA T TPaAycax
(0,359}, Rx, Ry — IOAYOCH 3AAHICH B
[THKCEeAAX B HaUpasaclimax X u ¥

HaoGpasxaer 4yLy SAAMLCA, [LOAY-
OCY KATOPOTO B HATTRARABHUAN X |
¥ saadHHLL B LHKCEAY :

Procedure GetArcCoords (Var
ArcCoards : AtcCoordsType);
ArcCoordsType — 3amics, COAeD-
FAAS KOOPAMHATE AYTH

Rozapammaer KoOpAWHATRI AYTH,
H30OPLREHEHOH IPOIICAYPAMH ATC
# Cllipse

Procedure FitlEllipse (X, Y : Inleger;
Rx, Ry : Word);

(X, ¥) — ROOpAMHATEHL LEHIPE 3A-
AHNCA; Rx, Ry — MOAYOCH 2AAHICA B
UMKCeAdX B HAmpanAcIHAX X H Y

Yepryr 3aKpaTIieHEEH SAARIC, MTO-
AYGCH ROTODOTO B HATIPABAEHHAX X,
Y 33pAaHLI B MHECCAAX

Procedure FillPoly (NumPoints :
Word; Var PolyPoints);

NumPoints — 9¥CAQ TOMCK. 133410
TTHY AOVAHYTO AVHHKY,

HaobpamaeT 3akpallerHLH
MHOI'OYLOABHHE, 3am,aunmﬁ MaCCH-
BOM BEPITHHE
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MMpogoaxenue maba. [12.6

Hurepdeiic

Hasnauenue

PolyPoints — MaccHB TOYCK [2ae-
MeHTOR THTTa Point), 1aAa1011EHX
AOMAHYIO AHIHIO

Function GetPixel (%, y : Integer) :
Word; [x, ¥) = KOOpPAMHETI TOTKH,
PEIYARTAT —- I[BET TOYRH

BoaepamiaeT LBET 3aAaAHON TOUKH

Procedurs Line (x1, y1, x2, y2:
Integer); (¥1, ¥1), (x2, ¥2) — KOOp-
AHHGTR KOHEYHBELX [OUEK OTPe3KA
TPAMOH

Yeprdr 0TPe30K IPAMOH 110 ABYM
AAAAHHEIM KOHETHRIM TOTOKAY

Procedure LineRel {dx, dy : Integer);
{dx, dy) — cMemeHse KOHSTHGH
"TOYKH OTHOCHTEABAU HAYAABHUI'Y
NOADZREHHA VKAaTEAS

Heprur oTpesor ILPEMOH U1 LIO-
ADKEHHA YKa3aTeAsd AQ TOTKH, CMe-
LUICHHUN UTHOCHTEALHO YRA32TeAs
HA RANAHHOR THAYCHWE

Procedure LineTo {x, y: Integer);
(X, ¥} — KOOpAHHATLI TOUKH, B KOTO-
PYH) MROBOAITICHA OTPEIOK

HepTUT OTPEIOK NPAMORA U1 TOYKM
HNOAQREHHS YRA3ATEAR AQ 2AAAHHOH
TUMKH

Procedurc Rectangle (x1, y1, x2, y2:
Integer);

(x1, ¥1], (¥2, ¥2) — KNODAUHATEL
OPOTHBOTCAWKHEIX YTACB NPAMO-
YTOARKHHKA

Yeprir KONTYP DPAMOYTOALHEEA

Procedure Seclor (X, Y : lnleger;
StartAngle, EndAngle, Rx, Ry :
Word); (X, Y) — xoupandaTsar
TIRHTPA AsAWTICA: StartAngle,
EndAngle — HaT4ALHETA H KOHEY-
HRIF YIARL AYTH 2AARTICA R TPAAYCAX
{(1.359); Rx, Ry -~ LIOAYOCH DAAHIICA B
THKCAAAY R HATTNARASHHAIX X K ¥

HMao0pwraeT 3aKpaieHARIA cexiop
FAAUIICA, OFPAHWUSRHETT YTAAME OT
StartAngle ao EndAngle. Jamon-
HASTCA CAKTOP OT MUHHMAAERHOTO
INSYCHAA YTAODE AD MAaFCHMAALHOTO
HEIRRACHMO OT HX CASANBAHNA

Procedure PieSlice (X, Y : Integer;
StartAngle, EndAngle, Rx @ word):
(X, ¥) — soopaHEATEL (EHTPA
anaunca: StartAngle, TndAngle —
Ha9inbHblH H KOHEYHBIH VIALI AYTH
JAANIICA B I'paaytex (0. 309); Hx —
PAAMYC OKPYRHOCTH B IHKCRASX B
HAIIPABASHHY X

H3cOpwkaeT 3aKpawleRAHBIR CCKTOP
KDyTa, OTPAHAYEHHEIN FTAAME 0T
StartAngle a0 EndAngle, paai-

¥YC KpyTa, RﬂAaHHhTI;I R MMHKCeAdX

B UANDPABACIIHH X, H YIHTLIBACT
Macurral M30OPHEHUA IO OCAM,
JATOAHILTCA CARTOD OT MUHN-
MAABHOI 3HAYEHHA YTAOR AO
MAKCHMAART QT HEIARHCTIMO OT WX
CACAUBAHHA
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Hpogoasenue maba. M12.6

Hu repheic Hazna icnie
Procedure PutPixel (X, Y : Integer; COKpalARBET TOUKY FKPAHA B 3a-
Color : word}; AfHHAIH [[BET

(X, ¥) — KoOpaAMIIATLI TOUKM;
Color — neeT TOYKH

Bripog mekcmos

Procedure GetTexlSettings (Var OnpeaeAseT YCTALODKH BLIBOAA
Textinfo : TextSettingsType); TEKCTA

TextInfo — 3aUMCh, COALPARITAN ABH-
CTBYHIIIIHE YCTAHORKH BETROAA TEXCTA

Procedure OutText {Text : String); HBRIBOAMT TEKCT Ha rpathurveckuil
Text — BHIBUAKMAN CIPORL TEKCTY P&, HAYHIIAL C TIOMHIHE [Pa-
(PHTEeCKOTO YKA3ATEAN, KOTOPas
CMCITAeTCS I1a LIMPHITY BLIBOAWMO-

T'D TEKCTA

Procedure OmtTextXY (X, ¥ BRIEOAMT TERCT Hd rpadiuyec ki
Inleger; Texl: Striny); DKPAL OTIIOCHTEALHIO 33AAHHOH TOY-
{X, ¥Y) — KOOpAMHATEL TOTKH, K KO- KH C Y9€TOM HCHUAB3YEMOIY THIA
TOPOH NPHUER3LIBACTUH BEIBOAHMEIHR TOCTUPROBKY

TEKCT;

Text — DEIBOAMMAA CTPOKA TEKCTA

Function InstallUserFont HACTaAAMPYET HOERH IIPHET
{FontFileMame : String}): luteger;

FontFileNarme — nyn dpatiag, ¢o-

AepRamers wpudr.

Pe3yaLTaT — HoMep (E0A) YCTAHOB-

AGHHOTO Wpndriy

Procedure ReyisterBGIFont {Font : PerseTpuapyeT WIphdTL Ana rpachn-
Pointer); 9eCKOW CHCTEMBL

Fonl — yxasidbeas Ha wpudT

Procedure SetTextJuslily {Horiz, YCTALIGBAHRBACT THIL NPUDA3KI TOK-
Verl : Word); €T3 K TOTKE BRIBOAA N0 TOPU3UHTAAH
Horiz, Verl — KOABI LPHBASKH TER- H BCPTHKAAN

CTA 10 TOPHAOHTAAM M HEDTHKAAH

Procedure SetTextStyle | Font, YCTAHABAHEBAET CTHADL BEIBOAHMOTY
Direction, CharSize : Word): TOKCTA

Font — Tio venoapsyeMoro ipkid-
Ta; Direction — HampasAeHHE REI-
BOAA HAATIMCH; CharSize — paimep
CHMBOADD
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Oxonuanue maba. 112.6

Harepoetic

Hasnauenne

Procedure SetlserCharSize (MultX,
DivX, MullY, DivY : Word);

MultX, DivX, MultY, Div¥ — rwoag-
QHIMCHTR yMHOMEHRKA (Mult) 0
Aerenva (THv) mo ocam X u Yeoor-
BETCTRCHHO

RemmaauseT MaciITabDHpORaHHE
W prdrros ¢ IPOHIBOALHLIM AP0O-
HEIM MACTHTAaGOM

Funclion TextHeight (Text : String) :
Integer;

Texl — BbIBOAHMEYH CTPOKA TERCTE;
PeayALTaT — BHICOTA TCKCTa B NMHE-
ceAax

OnpeasAseT BRICOTY TEKCICBOH
CTPOKY TIPH 3AAAHHETY VCTAHORRAX
CTHAS

Function “TextWidth (Text : String) :
Integer;

Text — BRIDOATIMAS CTPOKa TeKCTa;
PeayaLTaT — AAMIIA TERCTE B ITHK-
CRALX

OnpensadeT AAMHY TERCTOBOH CTPO-
AH IPH 38AQHIILIE YCTAIOBKAX CTHAS

Konaporanue

AR SHTHT

Procedure Getlmage (x1, y1, x2, y2:
Integer; Var BitMap: Pointer);

(x1, 1) 7 (%2, ¥2) — KOOPAMIIATEL
MPOTHEBONUAOKIINX ¥IAOB Nps-
MOYTOARHHKA, OTPAHWIBRAIONIETD
FONHPYCMYIO 0GAACTh 3KDAHE,
BithMap ~— yxasaTeak o0iacTH
TAMSITH, OTBEACHHOH AAd XpafICIIHa
ASHHOTO HAOFApameHns

Konupyer & O3V npamMoyTOARHYIO
ofAACTE IKpaHa

Function ImageSize {x1, v1, x2, y2:
Inleger) : Word;

(x1, ¥ (22, ¥2) -— KOOPAHNATRI
HNPOTHBOIAQMHBLX YTAOR MPA-
MOYTOARHUKA, OTPAEAYHBAICLUIETO
OGABCTD 3KpaHA.

PesyalTaT — ofiveM HipopMalii B
DaiiTax

OnpeaeasieT pasMep r HGalTax ma-
MM, HEUDXOAHMOH AAS XPAIICHHA
MPIMOYTOARHO OAAACTH AKDAHE

'rocedure Putimage {x, y : Integer;
Var BitMap : Pointer; BitBlt : Word);
X, ¥) — KOOPAHHATEL ACRO
BePXHETO YIAd AAA BLIBOAMMOTO
u3obpwrenud; Bithdap — yrasa-
Teak 00AaCTA naMatH; BitBlt -— ko,
AOTHYECKOH OLEPULHE

BrBoaut nsohpoxenne 13 nBaacrn
namaTn IBM B vEa3aHHYH 06racTh
HKPAHA C 38A0HHOW AOI'HIEeCKOH]
ollepapiel HAAOKSHHA HOROTO H310-
OpameHMs Hd CTapoe




MNMpunoxerne 3

DELPHI. HekoTopele naanporamMmul

TaGnuua N3.1. Mognporpammel gnA paboTol & 4ATOR 1 BPEMEHEM

Wwarepcheic

Hasznauenne

Function Date : TDatel'ime;

BosppalljaeT TeKyUIYI ATy

Function DateTaStr (D : T'DateTime)
: Slring;

IIpeoBpasyeT ATy B CTPOKY CHM-
BOAUE

Funclion DaleTimeToStr (D :
TDateTime) ; Stringy;

[TpcoGpasyeT ARTY U BPCMA B CTPO-
KY CHMBODADB

Function FormatDateTime {Format :
String; Value ; TDateTime) : String;

[peodpasyeT AATY I RPAMS M1 Ta-
pameTpa Valuc B CTpOKYy CHMBOAOE
B COOTBETCTEHE CO CHENHGERATODE-
mu napaycrpa Format

Function Now ; TDaleTime;

Boappaw@acT TeKYIAC AQTY ¥ BPCMA

Function Time : TDuleTimne:

Bo3ppamaeT TekyIee BpeMs

Function TimeTo3tr (T :
TDateTime) : String;

INpeofipasyeT BpeMA B CTPOKY

TaBnuua N3.2. Nognporpamma ans

pa GOTbl CO CTROKaMIK

Hurepdweitc

HazraTeruea

Function AnsiLowerCase (const S:
String) : String;

ROBRPATIAST WEXOAHYHO CTROKY S,

B KOTOPOIH BCe NPOMUCHEIE OYKBH
RAMEHOHT CTROYHRIMT B COOTRAT-
CTBHH ¢ HAITHDHAARHOH KOAHDCBROA
Windaws (T.e, ¢ YTeTON RUNTTAAH-
k()

Funection AnsiUpperCase (const S:
String} : String;

BO3HBPELLAET HCLOAHYIO CTPORY 8,

R EOTOROH RCA OTNOTHRIE YRR
3@MeHEHE OPOIIUCHEIMH B COOTBET-
CTRUH ¢ HAITHOHAARHOW KOAHPORKOH
Windows

Function Concat {31 [, 52,..., 3N] :
String) : String;

Bosepallaer Crpory, HPEACTaBAII-
Ty kY COBOR CTIeTIARHIE CTPOKTIATA-
merpos 51, 52...., SN
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Hpogookenue maba. I73.2

HuTepdeic

Hazuaucmue

Function Copy (5: String; N, K.
Integer) : String;

W3 crpokn S romupyer K cumpoaon,
Hd4HMHdA C CHMBOAQ C HOMeDOM N

Procedure Delete (Var S : String; N,
K Integer);

YaaaneT K CUHMROAOB M3 CTPOKN 5,
HAYBHAaA ¢ CHMBOAQ C HOMEpPOM

Prccedure Insert (SubSt | String; Var
3. String: N : Integer);

BcraganeT noarTpoKy SubSt B CTpOKyY
S HaYHHAL ¢ CHMBOAA © IIOMepoM N

Function Length (St : String) :
Integer,

BoaBpalaer TeKyIUyIO AAMITY CTPO-
KN 5¢

Function LowerCase (const S ;
Slring] : String;

Bo3spaiaeT HCXOAHYIO CTROKY 5, B
KUTOPOM BCE ALTHHCKHE LPOIHCHBIE
GYKBEI 2aMeHeHE CTPOYHEIME

Function Pos (SubSt, 5: String) :
Integer;

OTLICKHBACT D CTPOKE S HEPEOC
BEXONAeHIe [TOACTPOKH SubSt o Bos-
DPaIACT UIOMCP ORI, ¢ KOTUPOR
OHA HAUHHAETCS. ECAH IOACTPOKA He
HaMaeua, sosspawgactea 0

Procedure Sellength (3 : Sling;
MewLength : Integer);

YeraHaBAMBAET HOBY ) (MEHBIUYIO)
aaHy NewLength crpoku 5. Ecau
NewLength Goarme TekyIHeH ArH-
Hi CrpoKH, obpaimene K Setlenglh
HUTrHOPHPYeTCs

Function StringCfChar (Ch: Chan K
tIntarjer) @ String;

CosAaCT CTPOKY, cocToAyio #3 K
pA3 OORTOPeHANTO cuvMeoaa Ch

Function StringToOleStr (const
Source : Siring)  PWideChar;

Konupyer o6EMHYIO CTPOKY B ABYX-
Gl THY

Function StringToWideChar [const
Source : String; Dest : PWidceChar;
DestSize : [nteger) : PWideChar;

[IpecOpaayeT oBEYHYIO CTPUKY B
CTpOKy € caMBoaame Unicode

Function Uppercase {const S :
Siring] ; String;

ROARDATIAST HCROAHYIO CTPORY S, R
KOTOPOH BCE CTPCYHAIE AGTHIICKHE
BYRRET AAMAHANELT TROTHCHEIMHA

Iognparpamme npeoGpazopaan CINPOK K GPYIUM iunaM

Function SuToCurr (S : String) :
Currency,

[MpeoGpasyeT CHMBOAK! CTROEH 5§
eAane YiEcAn Tuma Currency. Llpu
ITOM CTROKE € AQAJKHA COACPIRATL
BEAVUIX MAH BeAOMEIX IIpODBeAOR
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lTpogoaxkenne mafin. [13.2

Hurepdietic

Has"aueHHe

Function SlrToDate {5 String) :
TDateTime;

IMpeoOpa3yeT CHMBOALL CTPOKH S B
AATY. [Ip# 3T0OM CTPOKE ADASKHE CO-
ASPWATE ABA HAW TPH YHCAQ, PA3AL-
AEHHRX [IPABHARHEIM aAT Windows
pasaernTeac AATHL. [TepBoe unc-
AQ — IPABHALHLIH AEHE, BTOPOE —
npaBuALILif Mecan. Ecau yrazano
TPETBbE YHCAC, OHU AUAMHO 3aAQBATD
rop B thopmaTe XX man XXXX, Ecan
CHMHBOAEI TUAL OTCY TCIBYIUT, Ad T
ACTMOAHACTCH TEKYITHM TOACH

Function StrToDateTime {5 : String)

ThateTims;

ITpeofpasyeT CUMBOARL CTPOKHE S
B aaTy ¥ Bpemi. [Mpu 2roM CTpuka
ADAIKHA COACDIRATE TDATHALILIE
AUTY 1 BPEMA, Dd3ACACHHRE LIPO-
Geaom

Function StrToFloat (S @ String] :
Lxtended,

ITpecbpasyeT CUMBOALE CTPOKH S B
BELECTBEHHUE YHCAQ

Tunction StrToint {&: String)
Iateger;

IlpeocbpasyeT CHMBOARL CTPOXH 5 B
TTRADE THEAQ

Function StiTolntDef (S : String; D
Integer) : Inleger;

TpenfipaayeT CUMBOAKLI CTRORH

51 neave yncao. Echi ¢rpoka He
COAGDPAHT NMPARWARHOTO NTPEACTAR-
ABHHS LEAOI'D YHCAR, BO3XPAITAeTCH
aHaveHe 1)

Function StiTeintRange (5 : String;
Min, Max : Conglnt) : LongInt;

[MpeofipasyeT CHMEBOARL CTPOKH 5 B
EAOC YHCAD H BOISYAAAET HCFARD-
wenue ERangeErmar, ecal yvrAcae
BEIXOAHT H3 34AAIMOTH AHATIa30114
Min.. Max

Function StrToTime (5 : String) :
TDuleTime;

TpanfipasyeT CHMBAARI CTPOKH & RO
BpeMA. [IpH 3TOM CTPOKA ACAIKHA CO-
ASDIEATH ARA HAH TDH UMCAA, DA3AS-
ACIIHEIX IPABHALITLIM Aad Windows
PAIARAHTEAEM RPEMeH, HHCAA
3BAAMIT ACKS, MWHYTR H, BOIMONHD,
CEKYHABL 3d UOCAESAHHM YHCAUM Y&-
pea mpoden MOTryT CAGAOBATE CHMRO-
ARL 2dIT® KAK EPITIS, VEJ3EIHA LIS
#a 1 2-uacorott iopMaT BpeMaHy
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Mpogosxenue maba, 132

Herepdeiic

Haznauenre

Procedure Val (S : Siring; Var X; C:
Integer):

TlpectpazyeT cTPOKY CHMBOAQR S BO
BHYTDEHIICC IPCACTABASHHE IIEAOH
HAH BellecTBeHHOH [TepeMeHHOH X,
KT OROC OIPeASAReTCA THIIOM 3TOR
nepererHol. MapaMerp C coaep-
FEUT HTYAL, CCAH Ipe0DpaloBaHHde
1IPGIIAC FCTSIIHO, ¥ TOTAG B X 110-
MeTIAeToa pe3yARTaT npeodpaloea-
HHA. B IpoTHBHOM chydae ndapameTp
COAEPXXHT HOMED NOIHEHA B CTPOKS
5 TAe oOHApyKeH ouTH BOIHEIH CTIM-
BOA, H B ITOM CAYYAE COACPRHMOE
X He u3MendeTcs. B ctpoke 5 MoryT
BRITE BEAVIIME H {HAH)] BCAOMBIE
npobcant

MlognporpamMMisl npusegerRiun K CINPOKOROMY MY

Function DateTimeTo5tr {Value :
TDateTime) : String;

I'pectpasyer AATY H BpeMH K3 Ma-
paMerpa Value a CTPOKY CHMMBOAOB

Procedure DateTimeToString (Var
5 : Siring; Format : String; Value :
TDataTime);

IMpeofpasyet pAaTy H BpeMs A3
napamerpa Value B cTpoxy 5B co-
QTBETCTRHH CO CHleichukaTopami
napamerpa Formail

Function DaleToSLr {Value :
TDateTime) : String;

[Tpeobpasyer AGTY WY Ll DaMETD
Value E CTPOKY CHMBOAOB

Function FloatToStr (Value :
Extended) : String;

Hpeodpasyer BellecTbeioe siaqe-
HHe Value B CTpOKY CHMBOAOB

Function FloulToSLUF (Value ;
Extended; Format : TFEloatFormat;
Precision, Digils : Inleger]| : String;

Hpequdsye’l' BelUIerTBeHEQE 3Hd-
yepee Value B CTPOKY CHMBOAOB C
yaeToM uuparerpa Formal 1 udapa-
moTpos Precision n Digits

Function Format [const Format ;
String; consl Args : array ol const) :
String;

1 Format

[NpeobfpasyeT NPOH3BOALIIOC SHCAD
EPTYMEHTUB UTKPhITOLD MACCHEBE
Args p CTPOKY B CODTBETCTBHM CO
CHeUMBHKATUPAMH MdpaMeTpi

String: Vilue : TDuteTime) : String:

Function FormatDateTime (Format :

TlpeofipasyeT AGTY H BPEMA U3 a-
PaMETRA Vulue B CIPURY CHMBOAOB
B COOTBETCTBHH CO chienidHRaTOpa-
My uapamerpa Fonnal
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Oronaunue mada, 113.2

Hurepipeic

Haana4cime

Function FormatFloat (Format :
String; Value : Extended] : Stning;

TlpeoGpasyeT ReWECTBEAHOR YACAD
Vilue B CI'pOKY CUMBOADE B COOT-
BETCTBUH CO ST HKATOPAMY
napamerpd Format

Funclion IntTuHex [Value ; Inteyer;
Digits : Integer) : String;

TTpenbpasyeT HeAce JHCAO Value B
CTPOKY CUMROARHOTD TIPEACTABAR-
HHSA [eCTHapNaTe pHinera dopma-
Ta: Digits -— MEHHMBABHOC YHCAQ
CHMEQAOR I CTPOKE

Funclion LitToStr (Value : Integer) :
String;

TIpeoBpanyeT Heaoe aucan Value B
CTPOKY CHMBOAGR

Procedure Str (X [:Width
[:Decinals]]; Var S: Suing):

MNpecbpazyeT 9dcAD X AOOOTD
BEUIGCTEEHHEOTO HAH LOAGTD THUG
B CTROKY CHMBOACOR 5; apaMe-

Tput Width i Decimals, ccant onu
TPHCYTCTEYIOT. 3dAA10T uopmar
npendpasobaling: Width ompeaeas-
eT 00nyH LIMPHEY DUAH, BhlAG-
ACHHOTE 03 COOTESTCTBYIOUEE
CUMBUABHDE ITPCACTABACIHIHE 4HCAL
X, aDecimals — YHCAD CUMBOAGR

B ApOOHOH HacTH (DTOT HapaMerp
WYEeT CMRICA TOARKD B CAVIAR @ChH
X - BEIICCTRRIINGE YHCAD)

Funciion TimeToSir (Value :
TDateTime] : String;

NMpeobpasvyeT BpexMd H2 NApaMerpa
Valire 1 CTROXY CHMEROAOR

Ta6nuya M3.3. NopnporpammMel AnA paboTel ¢ haknamm

Wurepibenc

Hamuaucune

Procedure AssignFile (Var F;
FileNama : String);

CraspinacT daitaopyio nepemen-
"V F c uMencM daiag FilelName

Procedure (CloseFils [Var F);

3akphriBaeT (panA, IPH 3T0M CBARE
thafiaorol nepeMermof F c uMerem
hakiAg, VCTAlIDBAEHHAS PaHee ITpo-
neaypolt AssignFile, coxpangercs

Function EQF {(Var F] : Baolean;

TecTHpyeT ¥0oTen, daitaa 1 BO3Bpa-
utael 3nadeHHe True, acad dauiag-
REMT VKAZATEAT: CTOWT B KOHIR
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Mpogovkenue maba. 113.2

HWrrepheic

Hazmanenue

thatiaa. | Ipr AaMKCH 3TO ORITAYALT,
4TC OIePeAHOH KOMIOHCHT OvAeT
AnDABAEH R KOHer] haiiag, a mpH
CYMTLIDAIIHE - - 4T0 Paia BCYOpIIAll

Procedure Erase (Var F);

YuuuTokact daiia F, DpHgeM mepea,
REIMOAHEHWEM TROUSAYDR ar0 He-
OOXOAMMO 3aKPEITE. B paac cayvaco
BMeCTo peleayphl Erase yaobree
HCNOAL3OBATL Grymikusio DelcteFile,
KOTOPEs He Tpebyer MpeABADHTEAL-
1IOTO CBASLIGEIINT MMCHH (Palaa ¢
daiAOBLL IEPEMEHHOT

Functian FileExists {const FileName
: String) : Boolean;

Bozspaigaer aHguenve True, ecan
drasia c EMenenm FileName [u, Bo3-
MOMHO, C MAPIUDY1UM AODCTYIIE),
CYILIECTBYET

Function FindFirst, {const Path
: String; Aftr : Integer; VarF :
TSearchRec) : Integes:

BosepamaceT aTpHdy e Iepsera

K3 JaAAOE, 3APErHCTPHPOBAHEELY

B YKa3aHHOM KaTaaore: Path —
MAPLUPYT IVUCKA M MaCKd BEIGOD:
daitAoe; Attr — aTpuvTH BRIOMpae-
MLIX haiaos; F — mepeMolIiasn THId
TSesrchRec, B koTOpD# GypeT ROZ-
BREWCHO HMA NCPEOTO BLIOPAHIIOTO
chafiaa. IpH yenengoM noHcke
BOJEPAIACT JHaducHHC O

Procedure FindClose {(Var F :
TSearchitec);

OcpoGoKAACT MAMSATE, BLIACACIIIIYIC
AAS IOWCKA (PpanAoB (PYHKITHAMH
FindFirst & FindNext

Function FindNext (Var F:
TSearchlRec) : Integer:

Bojppalgact o nepeMeiion F uva
CASAVIOIIETD (DafAd B KATAACTE,
NPHYCM MCPCMCHIAN F ADUKITA
NPEeABADHTEARHC HHHIMAAN3HDO-
BaTECA 0pAIICHHEM K (hyHKIUH
FindFirst. [Ipn yCcoeisoN 110UCKe
BO3EpALaeT 3HayeHHe 0

Procedure Flush (Var Fi;

Orgamiaer sLyTPeIMKiE Gydop
fhansa M TAKHM DOPAa’OM rapaHTH-
PY¥UT COXPAHHOCTE BOEX TOCACAIIY
HEZMeHeHHA hafAAs Hd AUCKE
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Hurepdetic

HainavweHwre

Procedure GetDir (D : Byte; Var S:

String);

BosppamacT KM TCKY1CTO KaTaAo-
Ta |[KATAAOTA IO YMOATAHUIO): [ —
HoMep yerpoiicrea (0 — yoTpoit-
CTRO TIO YMOAYAHHIO. 1 — AHCK A,
2—pck BurTa} S - nepeMeHan
THTA 5iring, B KOTOpOE BOARPpALIA-
©TCA IIYTL K TeKYIICMY KaTaAOry I1d
VEAIAHHOM AMCKE

Procedure MkDir (Dir: String];

Co3paeT HOBRIH KATAACT HA YKA38H-
oM aucke; Dir — MapmpyT moHc-
Ka KaTaaora. [locaepHmmM mMeHeM

B MAPLIPYTE, T. C. MMCIICM BHODL
COBAABREMOr0 KATAAOrE, HE MOXKET
BLITL HMA YARC CYIUECTBYIONICTO
KaTaA0is

Pracedura Rename [Var F; 5
String);

INepenmescerBaey datia F (S —
CTPOKGBOE BLIPAXElINe, COACPARA-
ee HOBoe UM% alaa), IpHueM
IEePCA, BEITIOAITEHHEM IPOIEAVPLL
HenBX0AMMD 38KPbITE QdiA

Procedure Reset {var F : File;
RecSize : Word]);

OTKpRBUE! CYLECTRYLMEA dalia
(RecSize ¥MeeT CMEBICA TOABKD AAA
HETHNHIUPOBEHHEX DaflA0B) H
oOpeacadeT pasved OACKA ARITHEIX

Pracedure Rewrite (Var F : Filc [;
Recsiza: Word]):

Cozpact sosuit thabia (RecSize
HMMEET CMEICA TOABKO AAR HETHITM3IH-
POBAIIILIX (PAACE) H OIPEACASICT
pasrep DAVKE AQRDBIX

Procedure RmDir {Dir : String};

YaaaneT kararor Dir, npyayen
YAQASIEMBIH KaTaAOT AQAKEH OLITE
IYCTLIM, T. &, HE AUAKEH CUASPRATD
hafAOB HAH MMeH KaTaroroD HHE-
HETD YRUBHA
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