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Paspen 5. METOOUKA UCMOJIb3OBAHUA
OBPA3O0BATEJIbHOIO KOMIJIEKCA

KnroueBble Bonpochl
‘..‘ » Kak onTHMaJIbHO MCIO0JIb30BATh MaTepHuaJjbl 06pa303aTean0ro KOM-
I
IVIEKCA B 3ABUCHMOCTH OT HMEKOIIECIroCsl TEXHUYCCKOI'0O OCHaI.ueH](lSI?

» Kak npoBoaMTH YPOKH C HCIOJIb30BAaHHEM 00pPa30BaTeJbHOI0 KOMII-
Jekca?

Hmxe paccMOTpeHBI BOIPOCH! TUIAHUPOBAHUS yUEOHBIX 3aHATHH U KOHKPET-
HbIC TPUMEPHI HCIONB30BaHMUs oOpazoBaTenbHOro komiuiekca «1C:IIkoma. Bei-
YHCIUTENbHAs MaTeMaTHKa U IPOrpaMMHUpPOBaHKE» B yueOHOM mporecce. [Ipuse-
JICHBl METOAMYECKHE Pa3paOOTKU 3aHATHH Pa3INYHbIX BUIOB U ()OPM B 3aBHCHMO-
CTH OT MMEIOIIEroCs TEXHUYECKOTO OCHAIIEHUS (BHACOIPOEKTOP, KOMIBIOTEPHBIN
KJlacc Ha 6ase JIOKaJbHOW CeTH | Tp.), IPOBOIUMBIX YUHUTENIEM MO MMEIOIIEHCS y
HEro y4eOHOii mporpaMme ¢ pparMeHTapHBIM HCIIOIB30BaHHEM MaTepPHAIOB 00pa-
30BaTENbHOTO KOMIUIEKCA, B3ATBIX M3 €r0 PA3IMYHBIX pPa3feoB, a TaKXKe CepUH
ypokoB 1o uHpopmaruke (mporpammupoBanue Ha [lackane m B cpeme Visual
Basic), MOJHOCTBIO TTOCTPOCHHBIX Ha UCIIOIB30BaHUH COJICPIKATEIEHOIO HATIOIHE-
Hust oOpaszoBarenbHoro kommiekca «1C:Illkona. BeraucnutensHas MaTeMaTuka U
nporpammupoBanue, 10-11 xi.». (B mocneanem ciydae mpeanosaraercs, 4To Ha
paboumx MecTax y4aIlnuxcs JOJDKHBI OBITh YCTAHOBIICHBI, COOTBETCTBEHHO, ITAKETHI
Turbo Pascal u Visual Basic.)

naesa 15. NnaHupoBaHue 3aHATUI

Hmetomuecs B coctaBe 00pa30BaTeNbHOTO KOMILIEKCa Y4eOHbIe KypChl paccuu-
TaHbl Ha Pa3IM4HBIA yPOBEHb MOATOTOBKM YYalIUXCS M CTPYKTYPHUPOBaHBI IO He-
CKOJILKMM THIOBBIM NPOQWIIM 00y4deHHs1 (TyMaHHTapHbIH, COLMAIBLHO-OKOHOMH-
YeCKHH, eCTeCTBEHHO-MaTeMaTH4eCKUil 1 NH()OPMAIIMOHHO-TEXHOJIOTHUYECKUH C J10-
MIOJTHUTENIHFHOM Tpajialiueil mo cJI0KHOCTH — A U B; mpeaycMOoTpeH Takke pasaen —
CBOEro pona «Meranpoduinsy — Bee Kypebl, copep)kalinii MOJHBIH IepedeHb Beex
MMEIOLINXCS B COCTaBe 00pa30BaTENIbHOIO KOMILIEKca Y4eOHbIX Matepuanos). Ilpn
3TOM pabota ¢ Kypcamu «Asropurmuka» U «IIporpammuposanue Ha s3pike Turbo
Pascal» (kpome IBYX MOCIEIHHUX, OOee CIOKHBIX YPOKOB) IOJDKHA 3aHMMATh JIUIIIb
qacTh yyeOHoro BpemeHu (15-20 MUHYT, ocTanmbHOE BpeMs OTBOAWTCS Ha JpyTHe
aneMeHTsl ypoka). Kypcsl ke «BbruncnurensHas MateMatukay, «IIporpammupoBa-
Hue B cpene Visual Basic NET», «IIporpammupoBanue B cpene Borland Delphi» u
«IIporpammupoBanre Ha twiargopme “1C:IIpenmpusrue’™ kak OoJiee CIOKHBIE U
Iperoaraoue U3yuyeHue MaTeprania B peXkuMe «IEMOHCTPAIMOHHOTO MPaKTUKY-
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Ma» TpeOyroT OONbIIero BpeMeHH sl u3y4deHus. BooOie e pekoMeHmyeTcs Ta-
HHUPOBATh 3aHATHS C WCIOJNB30BAHUEM OOPa30BaTENBFHOTO KOMILICKCA, MCXOIS W3
CIIeYIONIEH IPUMEPHOM TaOIUIIBL:

JuTeIbHOCTD,
JTan 3aHATHSA
MHH
Beenenue, octaHoOBKa Lieliel U 3a/1ad ypoka, TIOBTOPEHUE MTPOHIESHHOTO 5-10
Marepuana
UzyueHne Tteopernueckoro Marepuana (pabora ¢ 00pa3oBaTeIbHBIM 15-20
KOMILIEKCOM)
Texymas npoBepka 3HaHHN (IOYPOYHOE TECTHPOBAHUE, B TOM YHCIE C 5-10
HCIIONB30BaHUEM 00pa30BaTENbHOTO KOMILIEKCA)
Brimaua moMartero 3agaHus 10

PyGexHoe M 3K3aMEHAIIMOHHOE TECTHPOBAHHE, PACCUMTAHHOE HAa MPOBEPKY
HECKOJIbKUX MPOHJEHHBIX TeM (5—6 ypOKOB), B cpeqHeM npojosnkaercs oT 30 mo
40 MuUHYT W TpeOyeT BBIJENICHUS IIEJIOT0 3aHATUS. AHAJIOTHYHO, MPAKTHKYMBI
(Taxoke Urparomue posb CPeCcTBA KOHTPOJS 3HAHHIT) 0OpMIIEHBI B cocTaBe 0Opa-
30BaTEIBHOIO KOMIUIEKCA KaK OT/AEJIbHbIC 3aHATHS U TOXKE PacCUUTAHbI Ha LIEJbIH
ypok (ot 30 1o 35 MUHYT).

Wudopmaruro 0 MUHUMAIBHOHN ITUTEIBHOCTH YPOKOB M KOJIMYECTBE BOIPO-
COB, TIPE/UIAracMbIX B XOJIE BBIOJHEHHS TECTOB U KOHTPOJBHBIX paboT, Ul Kax-
JIOTO U3 MPEAYCMOTPEHHBIX PO HiIel 00yYeHUs CM. B IPUIIOKEHHH 4.

naBa 16. Cnocobbl NpMMeHEeHUA Ha ypoke

§16.1. Ucnonb3oBaHue BuaeonpoeKTopa

Cucrema mporpamm «1C:O6pa3oBanue 3.0» mpemgocTaBiseT yIUTETIO MIHPO-
KHE BO3MOKHOCTH JEMOHCTPALMH MAaTEPHANOB (KaK y)Ke HMEIOLIMXCS B COCTABE
y4eOHBIX KYpPCOB, TaK M pa3pab0OTaHHBIX CAMHM YYHTENEM HIN yJallUMECS) Ha
HACTEHHBIH KpaH IJIsl BCEro Kilacca IPH ITOMOIIM ITOJKII0YEHHOI0 K KOMITBIOTEPY
BHUJICOIIPOEKTOPa, JIMOO JAPYroro yCTpoWCTBa BUACOBHIBOA (HAIpHMeEp, HA HIUPO-
KO(pOPMAaTHOI! IUTa3MEHHOH MaHEeH).

[Tpu 5TOM yuuTeNlh MOXKET NPH HEOOXOIUMOCTH OCTAaHOBUTH BOCIIPOM3BEIC-
HHE aHMMallUH, JTMOO OTKIIIOYUTH 3BYK CTaHAAPTHBIMHU CpelCcTBAMU Moyt Haeu-
eamop (eM. §6.4) mmm OC Windows U MPOKOMMEHTHPOBATH JASMOHCTPHPYEMBIC
MaTepuasbl CBOMMU OOBSICHCHUSMH.

VYuuTesns MOKET TaKKe MCIOJIb30BaTh YKa3Ky (B TOM YHMCIIE Ja3epHYIO) U BbI-
3bIBaTh YYalllerocsi K dKpaHy MpOeKTopa ¢ JeMOHCTPUPYEMbIM Ha HEM H300paxe-
HHMEM KakK K JIOCKe, Ipe[yiaras eMy CaMOCTOSATEIFHO MPOKOMMEHTHPOBATh T€ WIIH
MHBIC SIBJICHUS HJIM TPOLECCH, THOO BBHIMONHUTH TECTOBOC 3a/JaHHE HA yYHTENb-
CKOM KOMITBIOTEpE.
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[puHIMITEL paboTHI C BHIEOMPOEKTOPOM, MOIKIIOYEHHBIM KaK HEHNOCPEACT-
BEHHO B3aMEH JHCIUICS, TAK U B KAUYeCTBE BTOPOrO (IOMOJHUTEIBHOT0) YCTPOUCT-
Ba BHJICOBBIBOJIA C MCIIOIb30BAHUEM BCTPOCHHOM MOIEpKKU B Monyie Hasuea-
mop, OAPOOHO omucaHbl B §6.2. DTO MO3BOJISIET peain30BaTh HA YPOKE CIEIYIO-
IIME BUIBI Y4EOHOH NEeSTEIbHOCTH.

1. lIpocTasi 1eMOHCTPALHs CTATHYECKUX M THHAMUYECKHX (AHMMALMH,
BH/I€0) 00HEKTOB, B TOM YHCJ€ €O 3BYKOBBIM CONPOBOKIEHAEM.

[Ipu HemocpeACTBEHHOM IOAKIIOYCHHUH TIPOCKTOpa (B3aMeH IHCIUIes) BCe
JIEHCTBUSI YYHUTEIIs, PabOTArOMIEro ¢ 00pa3oBaTEIbHBIM KOMIUIEKCOM, HEMENICHHO
0TOOpaXxaroTCsl Ha AKpaHe MpoekTopa. [1o3ToMy HyXHO 3apaHee MOATOTOBUTH BCE
HEOOXOMMBIE [T IEMOHCTPAINH KJIaccy ydeOHBIe MaTepHabl, coOpaB uX B pas-
nene Mou mamepuanui.

Kpome Toro, B 3TOM cifydae Ha 3KpaHe MPOEKTOpa 0TOOpakaeTcsl 3HAUUTENBHOE
KOJIMYECTBO MOCTOPOHHEH MH(pOpMAaIMH (B 9aCTHOCTH, TTaHeIN MOy Hasuzamop).
INosToMy, 9TOOBI CKOHIICHTPHUPOBATH BHUMAHHE yJaIlIXCsl HMEHHO Ha COZIepIKaTelb-
HOM MaTE;IaJ‘IG, PEKOMEH/TyeTCsl BKITIOYUTh PEKHM ITIOJTHOAKPAHHOTO OTOOPaKECHHUS

(xkHOTIKA B TIaHEJIM HHCTPYMEHTOB Monyist Hasueamop). Ecim TpebyeTcs, MOYKHO
TaKoKe OTKIFOYHTH B YPOKE ITOKA3 TEKCTa JICKIMH/KOHCIEKTa, YTOOBI TIPOJAEMOHCTPH-
POBAaTh HY)KHYIO WILTIOCTPAIIUIO B MAKCHMAIEHO BOSMOXKHOM MacITade.

Hcnonp3oBaHe BCTPOCHHOHN MOAIEPKKHU BbIBOJIa MHYOPMAIIMK HA TIPOEKTOP
JIAET YYUTENI0 BO3MOXHOCTH, MPOOIDKAsS ITEMOHCTPALUIO OJHOTO KaKOTO-THOO
Kagpa WM o0BEKTa, B TO JK€ BPEMs BBIIONHATH B 00pa30BaTEIbHOM KOMILICKCE
Kakyro-1100 Ipyryro paboTy (Hampumep, UCKaTh CISMYIOUIMH Kaap UIH OOBEKT,
HoJuIeXamuii [eMoHcTparmn). IIpun 3ToM Ha 3KpaHe HpoeKkTopa oToOpaxkaeTcs
TOJIBKO CaMo COJIepyKaTebHOS HAIIOHEHHE KOMIUTEKca (Kaap) 0e3 OTBICKAIOMINX
BHUMAaHUC y4alUXCs HHTePPEHCHBIX KOMIIOHEHTOB Hasueamopa.

[Ipu ucnonp30BaHUM BCTPOSHHOM MOAJIEPKKH BBIBO/IA HA TIPOEKTOP JOCTATOU-
HO, BBIOHMpas MOJIeKAIUE JEeMOHCTPAIIUN KaJlpbl/OOBEKTHI, IENKATh MBIIIBI0 Ha

kHonke Iloka3atb oxHa IIpoekTop WM Ha KHOMKE B MaHEIU UHCTPYMEHTOB
Hasueamopa. Taxxe MOXeT MOTpeOOBATHCS OCTAHOBUTH HAa OCHOBHOM JHCILIEE
BOCIIPOM3BE/ICHNE aHMMAIlUU, €CIU OHO MEMIAeT MPOCIYNIMBAHUIO ayIHOCOIPO-
BOXJICHUSI TOM K€ aHUMAI[MH, BBIOIHAEMON Ha SKpaHe mpoekropa (cm. §6.2).

2. JleMOHCTpALMS ¢ HCIOJb30BAHHEM HHTEPAKTUBHBIX BO3MOKHOCTEIA.

ITpu pabote ¢ obpazoBarenbHbIMH KoMIuiekcamu cepur «1C:llkona» yum-
TeJIb MOXET JEeMOHCTPUPOBATH KJIACCy MHTEPAKTUBHBIE MIUTIOCTPATUBHBIC OOBEK-
THI (HapuMep, IPaKTHKYMBI B (hopMe Tab0paTOpHBIX padoT, TEKyIIHe MpaKTHde-
CKHE 3aJaHusl B COCTaBE YPOKOB, aHHMMallMM M CXEMBI, IPEIoaraiomume B0op
IIOJIE30BATEIEM JKEJIaeMOro 0ObEeKTa WM (parMeHTa C IMOCIENYIOMUM MOAPOO-
HBIM M3JIOKEHHEM MaTrepuaja O HeM H T.J.) WIH yNPaBIsATh BOCIPOU3BEICHUEM
aHMMaLHH, ayJuo- ¥ BUACO(PParMeHTOB.
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[Tpn HemocpeaCcTBEHHOM MOAKIIOYEHUH IPOSKTOpa BMECTO JHCIUIES BCE 3TH
BO3MOJKHOCTH IofipasymeBarotcs. [Ipu ncronbp30BaHUM MPOEKTOpA Kak JOMOJIHH-
TENBHOTO (BTOPOTO) YCTPOWCTBA BHACOBHIBOJA BO3MOXKHOCTH WHTEPAKTHBHOTO
B3aUMOJICHCTBUS C AEMOHCTPHUPYEMbIM Ha BKpaHE MPOEKTOpa OOBEKTOM TaKKe
obecnieunBaeTcsl B MOMHOM o0Obeme (cM. §6.2): 10CTaTOYHO JHUING MEPEIBUHYTH
KypCOp MBIIIN C 3KPaHa OCHOBHOTO AWCIIIES HA 3KPaH IIPOEKTOPA.

AHaJIOrMYHBIM 00pa30M MOXKHO, HE3aBHCHMO OT COZIEPIKMMOro pabouei obmac-
™ Hasueamopa Ha OCHOBHOM JMCILIEE, IepeMEIaThcsl Ha SKpaHe IPOEKTOpa OT OJi-
HOTO Kajjpa BBIOPAHHOTO ypoKa K APYroMy IpH IOMOIIN MMEIOIIUXCS THIIEPCCHIIOK
(Bnepen >>, << Ha3aj u NMOPSAKOBBIX HOMEPOB KazapoB). OmHAKO, TIOCKOJBKY ITa-
HEJb COZICPrKaHMs Ha MPOEKTOpe HE 0ToOpaXaeTcs, Ul BHIOOpa APyroro ypoka Hin
JUISL TIepexojia B IpYTroi paszen KoMIUIeKca (Harmpumep, B pasaen Mou mamepuansl)
HeoOXOQUMO BBHIOpPAaTh €r0 HAa OCHOBHOM JWCIDIEE, 3aTeM BBIBECTH TPeOyeMBIil

Kaap/00beKT Ha MPOEKTOp C MOMOIMIBI0 KHOMKK Iloka3zaTe (OO KHOIKH ) u
TOJIBKO TIOCJIE ATOrO MPOJIOKUTH MHTEPAKTUBHYIO paboTy C MPOSHUPYEMBIM KaJJpOM
/0OBEKTOM.

JloTIOMHUTEIBEHBIM YIOOCTBOM IIPH BCEM 3TOM (Kak M B CiIydae IPOCTOH Jie-
MOHCTpAIIMH) SBISETCS BO3MOXKHOCTB ISl YUUTEINS NapaulelIbHO MPOAOIDKATh pa-
60Ty ¢ KOMIIEKCOM Ha OCHOBHOM JHCILIee, IPOU3BOJIBHO IIepeMelias MbIIb ¢ He-
TO Ha ’KpaH MPOEKTOpa U 00paTHO.

3. PaGoTa yuauerocsi <y 10CKm».

brnaromapsi HHTEPaKTUBHBIM BO3MOXKHOCTSIM, PEaIN3yeMbIM ISl IEMOHCTPH-
pyeMoro Ha 3KpaHe MPOEKTOpa Kajapa Wid o0bekTa (Kak MpHU HEeIOCPEICTBEHHOM
MTOJKITFOYCHUU TIPOCKTOpa B3aMEH JHCIUISS, TaK M IPH HCIOJIb30BAaHHU BCTPOCH-
HOM IIOJICP)KKM BBIBOJA Ha IPOEKTOP KaK Ha JONOJHUTEIBHOE YCTPOHMCTBO),
MOXKHO peajn30BaTh paboTy ydamerocs ¢ JIEMOHCTPUPYEMBIM MAaTepHalioM B
(dopme, aHaJIOTHYHOH OTBETY y MOockd. HampuMmep, MOXKHO BBI3BAaTh YUCHHKA K K-
paHy IpoekTopa (M K yYUTEIbCKOMY KOMITBIOTEPY) IUIS BBIMOJIHEHUs Tecta (JInbo
OT/ICJIHOTO 33JIaHUs) WM ISl pabOThl C OJTHMM M3 UMEIOIINXCS WHTEPaKTUBHBIX
MIPaKTUKYMOB.

PesynpTaTsl paboTHI yHamerocst «y TOCKM» (U TecTa WM KOHTPOJIBHOU pa-
0OTBI, BHIIOJHEHHOH IIETTMKOM) MIOMEIATCs B [JHesHux U JKypHan Tak ke, KaK U
npu 00BIYHOM paboTe ¢ KOMIUIEKCOM; aHAJIOTMYEH U BbIaBaeMblil B KOHIIE Tec-
Ta/KOHTPOJIFHOH pabOTHI UTOTOBBIHM KaJp CTATHCTHKH.

OnHako ciefyeT y4ecTbh, YTO, MOCKOJIBKY YYAIIHHACS B 3TOM CiIydae padoTaeT
C KOMIUIEKCOM Ha YUHUTEIbCKOM KOMITBIOTEPE, 3TH Pe3YNbTaThl HE OyIyT 3aHECEHBI
B /[nesnux/Kypnan nnst 3Toro yueHuKa (MIOCKOJIBKY TPU BEITIOJTHEHUH TecTa / KOH-
TPONBHOU paboTHI YUHUTENEM ero pe3yibTaTsl B JKypHan He 3aHOcsaTes). [Ipu xe-
JIAHWU MOYKHO 3aITyCKaTh JJIS1 Ka)KIOTO BRI3BAHHOTO YUCHHUKA €Ille OTHY IOMOJIHH-
TEJBHYIO KO0 Moxyis Hasuzamop, mnbo 3apaHee 3aperiuCcTpUpOBaTh B CHCTEME
«1C:0O6pa3zoBanme» (IIpy MOMOIIN MOAYIA AoMmunucmpamop — CM. TIaBy 1) oT-
JIETBHOTO «KOJUICKTHBHOTO TIOJIB30BATEISD» C MpaBaMH yUYCHHWKA W JUIS PabOTHI
yualmxcs: «y JOCKM» 3alyckaTh Hagueamop Ha YYHTEIbCKOM KOMITBIOTEPE «OT
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HMEHM» 3TOTO «I0Jb30Bareis». B mocnenneM ciaywae, €ciii HECKOJIBKO Pa3HBIX
YYCHUKOB OYAYT BBIITOJHATL OJUH M TOT XK€ TECT, pEe3yJIbTAThl PabOTHI KaXKI0TO U3
HUX MOXXHO MOCMOTPETh B COOTBETCTBYIOIIEM KaJpe CTATUCTUKU KakK 3alucH 00
OJIHOM M3 MIOIBITOK.

Bocnpoussene-
IToka3 HHe MyJIbTUMe- | PaGoTa B HHTEPAKTHBHOM PEXHME
Croco6 moa- HesaBu-
Tpunnmn TOJIBKO ana
KITFOYCHHS CHMOCTh L
TIPOEKIMU paboueit Beri6op Tecru- | Murepax-
MPOEKTOpa MPOEKIUN AHu- Bsi6op
obmacti Bupneo | B ornas- o poBa- | THUBHbIC
Malun craiina
JICHUI HHE | OOBEKTHI
T
ST EEpIE CHHXpOH: (MOTHO3K
BEHHOE T10/I- D - o + + + + + +
HBIN PaHHBIN
KJIIFOYCHHE
POCMOTP)

Hcnone3zoBanue ACHHXPOH

BCTPOCHHOM P + + + + - + + +
HbIN

MOJJCPIKKU

JlomomHuTeNnbHBIE yNOOCTBA B peamn3alii OMUchiBaeMol (GopMbl ydeOHOM
JIESITEIIBHOCTH TIPEIOCTABIIIOTCS TPU HCIIONB30BAaHNH «HHTCPAKTHBHOW JTOCKI,
MO3BOJIIIONICH TIPU TTOMOIIY UMCIOLIUXCS B KOMIUICKTE «3JICKTPOHHBIX MapKEpPOB»
paboTaTh HEMOCPEACTBEHHO C MPOCHUPYEMBIM H300paXCHHEM M OCYIIECTBIISATH
BBOJI B KOMIBIOTEP YIPABIIIONMIEH U rpaduuecKoil HHYOpPMAIIHH.

DaKkTUYECKN «MHTEPAKTHBHAs OCKa» IPEICTaBIsIET cO0Oi codyeTaHHWe CEH-
copHoit manenu (touchpad) OombiIoro pasmepa ¢ OOBIYHBIM YKPAHOM, Ha KOTOPBIA
IIPY TIOMOIIX BUIEOIIPOECKTOpA IEMOHCTPHUpYeTcsa n3o0paxenue. IIpukocHOBeHHUS
KE M TIepeMeIleHHs KOHIAKa «MapKepay 10 MOBEPXHOCTH JOCKH BOCIIPUHIMAIOT-
Csl KOMIIBIOTEPOM KaK IBIDKCHHS Kypcopa MBIIIH (MM, TOYHEE, CBETOBOTO IIepa).
IIpu 3TOM KaXKABIH M3 «MapKepoB» 00EcIeunBacT PUCOBAHHE OAHUM U3 HECKOJIb-
KHX MMEIOIINXCS B MIPOTPaMMHPYEMOi MaTUTpe MBETOB JHOO CTHpPaHWE HAPHCO-
BaHHBIX JIMHUM.

OueBUIHO, YTO MIPU UCIIOIB30BAHUHU «AIEKTPOHHON JOCKI YUUTENb U yJaIlue-
Cs1 TIOJTy4aroT YHUKAIBHYI0 BO3MOXKHOCTh MAaKCUMAJIBHO y0OHO paboTaTh ¢ Mpoery-
PYeMBIM COZepKaTeJIbHBIM HAIOHEHHEM 00pa30BaTENbHOTO KOMIUIEKCA, MaHHITY-
TPyl BCeMU H300paKCHHBIMH Ha 3KpaHE-J0CKE THIICPCCHUIKAMH, KHOIKAMH, Me-
JIanaHeIsIMU U IIPOYNMU KOMIIOHEHTaMH HHTepdeiica MPOCTBIMUA KaCaHHAMH «Map-
Kepa» U BBINOJIHAA TECTOBBIC 3a7aHMs HEMOCPEICTBEHHO Ha Jocke. Kpome Toro,
TIOJTE30BATENN MOTYT JIONOJTHSTH MPOCIHPYyEMoe H300pakeHHe COOCTBEHHBIMH PYKO-
MUCHBIMU U TpadUuecKUMU MMOMETKAMH, KOMMEHTHPYIOIIUMH OCHOBHOW MaTephaj
00 aKIEHTUPYIOMMMY BHUMaHHE Ha KaKUX-JIHOO0 BaXKHBIX €r0 (pparMeHTax.

HamoMHmM, 4TO 11 3aBepLICHHsS AEMOHCTpaluH y4eOHBIX MaTepHaloB Ha
HpOEKTOpe (MJIM WHOM JIOTIOJHUTEIBHOM YCTPOMCTBE BHAEOBBIBOJA) IOCTATOYHO
HIEAKHYTh MBIIIbI0 Ha KHONKe CKpbIThL B okHe IIpoekTop. I1o3xe MOKHO BO300-
HOBUTH JEMOHCTPAIIMIO MIIH 3aKpBITh OKHO IIpoeKkTop meruykoM Ha MHHH-KHOIIKE
4l B ero mpaBoOM BEepXHEM YIIIy.
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Janee mpuBeneHBI MPUMEPHI YPOKOB U OTIEIBHBIX DJIEMEHTOB YYCOHOH aes-
TEJIBHOCTH, MPEANOJaralolliiX UCIOJb30BAHUE BUICONPOEKTOPA YUUTEIEM U yda-
IAMUCS:

e JYPOK 00BSCHEHUSL HOBO20 Mamepuaia — BI)I60p0‘IHa$I JAEMOHCTpanusa OTIACIIb-
HBIX KaApOB U I/IJ'IJ'IIOCTpaHI/Iﬁ H3 CoCTaBa 06pa3OBaTean0r0 KOMIIJICKCA,

e YPOK — (pponmansulii 0npoc ¢ NCTIONB30BAHUEM UMEIOLIMXCS B COCTABE KOMILIEK-
Ca TEeCTOB, KOHTPOJIBHBIX PabOT M MPOBEPOUHBIX 3aJaHHUI Ha OTHAENBHBIX Kaapax
YPOKOB — COYETaHHE BO3MOXKHOCTEH IEMOHCTpAlluy MaTepuaia Bcel ayTUTOPHH 1
MHTEPAKTUBHOTO B3aHMMOJICHCTBIA C MPOCIMPYEMBIMU KaapamMu/00BEKTaMH (B TOM
yucie B hopMe «OTBETa Y JJOCKI»);

. OemMoHcmpayus Ha ypoKax 10 MH(OpPMATHKE M IPYTHM NPEAMETaM UHMEPAK-
MUBHBIX HALTIAOHBIX NOCOOUIl, B KAUECTBE KOTOPBIX HCIIOIB3YIOTCS OTJEIbHbIE
WUTIOCTPAIIMN U3 COCTaBa 00pa30BaTEIbHOTO KOMILIEKCA.

Ypok 06 bAACHEHUs1 HOBOro MaTepuarna no Teme
«MpuHUUNLI 06BEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMMPOBaAHNS»

Tema ypoka: IpHHIUIB 00BEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHUPOBAHUSI.
Henp ypoka: 03HAKOMHUTH yYalIUXCSl C KOHLENIHMEH OOBEKTHO-OpHEHTH-
POBaHHOTO ITPOrPaMMHUPOBAHUS U OCHOBHBIMH TTOHATHSAMH.
Ilnan ypoka:
1) TeopeTndeckas 4acTs:
® BBEICHHE OCHOBHBIX HMOHATHH («OOBEKT», «KJIACC», «CBOMCTBO OOBEK-
Ta», «COOBITHEY, KMETO»);
® KJAacChl U IK3EMIULIPbl OOBEKTOB; HAcJIeAOBaHHE, NOIUMOPHU3M, UH-
KaIlCyJIAIus;
e peanu3anyus IPUHIMIOB 0OBEKTHO-OPUEHTHPOBAHHOTO IIPOTrPaMMHUPO-
BaHMS B COBPEMEHHBIX Cpe/iaX IPOrpaMMUpPOBaHHUS;
2) TeCT-KOHTPOIb;
3) mpakTrdeckas padora;
4) BbIIaua JOMAIIIHETO 3aJ[aHusl.

Xona ypoka
Teopemuueckas yacmo

OcHoBHble monatus OOIT

Jns mepBUYHOIO O3HAKOMJICHHSI C OCHOBHBIMH HOHSATHAMH OOBEKTHO-
OpPHEHTHPOBAHHOTO TPOTPAMMHPOBAHUS MOXKET OBITH HCIIONB30BaHA IIOIIATOBAS
AQHMMHPOBAHHAsl IEMOHCTpALMS (C UMEIOIIMMCS TOJIOCOBBIM COIIPOBOXKICHHEM) U3
cocTaBa IepBOro kajapa ypoka 5 («OO0beKTHO-OpUEHTUPOBAHHBII MOAX0 K pa3pa-
6oTke mpuokeHui. OOBEKTHI, X CBOMCTBA, METOBI, COOBITHS») TI0 TeMe «Cpena
Visual Basic .NET», roe ykazaHHbIC TOHSTHS AEMOHCTPHPYIOTCS Ha HamOolee
MPOCTHIX M HAIJAHBIX IIpUMepax. 3alyck aHMMalu¥ MPHU 3TOM IPOU3BOAUTCS C
€aMoro Hayvaja ¥ IpUOCTaHABIMBAETCS B IIEPBOM TOUKe ocTaHOBa (puc. 16.2).
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o6bekT

.
| o6bekr

'dpa80M >

Puc. 16.2. Ilpumepwr 06vexmos

Janee BBoAMTCS MOHATHE Kilacca 00BEKTOB (puc. 16.3). 3mech Takke MOXKHO
HCIIONIb30BaTh YK€ MMEIOIIEEcs] TOJIOCOBOE COMPOBOXKACHUE, MaKCHUMaJIbHO JOC-
TYITHO Pa3bsACHSIONIEE TIOHATHE KJIacca KaK OOIIHOCTH 3K3EMIUIIPOB OOBEKTOB CO
CXOIHBIMH CBOIMCTBAMH M PeakIUAMH (METOJaMH) Ha OJHOTUIHEIC COOBITHS. ([{s
MPOAOJDKEHUS] OOBSACHEHUI MMOCe MPEeAbIayIiell TOYKH OCTaHOBa 3[ECh U jajee

JOCTAaTOYHO IIECJIKHYTh MBIIIIBIO HA KHOIIKE , IIpn H606X0,Z[I/IMOCTI/I 3a-
IIyCKa ONMChIBACMOI'0 miara 1eMOHCTpallun 6¢e3 MIpOCMOTpa NPEAbIAYIICTO €€ 1Iara
HGOGXOI[I/IMO Mepea 3TUM HICJIKHYTh MbIIIbIO HA MUHU-KHOIIKE C HOMEPOM 1)

Ll

Class Cobaka

-

Class Kowka

Cobaka
NasaTb()

Buxy Kowky()

10880 M|

Puc. 16.3. Beeoenue nonamus «kiacc 06exmoey
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Ha cnenytomem 3tare HarJIsiiHO BBOASATCS IOHSTHS, CBSI3aHHBIE C TIOHATHEM
00beKTa («I0YEpHUE» 10 OTHOIICHHUIO K HEMY): «METOI», «CBOMCTBO», «COOBI-
THEY», «00pabOTINK COOBITHY (MUHU-KHOMKA 2). IIpu 3TOM Taxke peKkOMeHIyeTcs
HCTIOJIb30BaTh UMEIOIIEECs TOJI0COBOE CONPOBOXICHNUE (pHC. 16.4).

MoexaTb aTo

OCTaHOBUTLCA 3TO

[Csoﬁcma]

UseT
Mapka
AnuHa
LLupuHa
BbicoTa

CobbiTua |

Puc. 16.4. Beeoenue nonsmuii
«Memoody, «CBOLICMBOY, «CObBIMUE), KOOPAOOMYUK COOBIMUSY

IMocne 3aBepreHMsl BBIICONMCAHHON NEMOHCTPALMM MOXKHO NPOBECTH He-
60uIbILI0H (PPOHTATBHBIN ONPOC, MPEIOKUB YUAIIUMCS CAMOCTOSTEIbHO TIPHBECTH
MIPUMEPH! PEeATFHBIX 00BEKTOB € YKa3aHHEM JJIsI HUX COOTBETCTBYIOIIETO Kiacca,
OJHOTO WJIM HECKOJIBKHX CBOICTB, METOMOB M BO3MOXXHBIX COOBITHI, WHHIIUH-
PYIOIIMX 5TH METO/IBI.

Jlanee nepexoauM OT HAIIAHBIX IPUMEPOB K KOHKPETHBIM U pacCMaTpHBaeM
MOHATHA 00BEKTa, €T0 CBOUCTB (ITapaMeTPOB) W METOJIOB Ha IIPHMEPE KOMITBIOTEp-
Hot MbImH (puc. 16.5). CooTBeTCTBYIOIAs AEMOHCTPAIHS U TOJIOCOBOE COMPOBO-
XKIEHUE cojepikarcs B Kaape 3 ypoka 3-1 («O0BbeKTHO-OpHEHTHPOBAaHHBIN TTOIXO0]T
K mporpammupoBanuio. Yacts I») mo reme «Cpena Borland Delphiy.
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(DAL

Puc. 16.5. Komnvlomephas mvlutb Kak npumep 00vbekma

[Tocne 3TOrO yunTenb MOXKET aKIEHTUPOBaTh BHHUMAaHUE Y4YalllMXCS Ha TOM,
4TO BCE paHee PacCCMOTPEHHOE MOXKET OBITh OTHECEHO HE TOJBKO K MaTephaib-
HBIM, HO ¥ K MHGOPMAMOHHEIM oObekTaM. Hampumep, paccMOTpeTb B KayecTBe
00bEeKTa IKpaHHYIO KHOIKY (KaK 9K3eMIUIIp Kiacca «KHOIKa» — Button) u mpea-
JIOKUTh yYallUMCsl CaMOCTOSITENIbHO IMPHUBECTH IPUMEPbl e CBOWCTB, yKa3aTb
BO3MOJXKHBIE METOABI M COOBITHS C Y4ETOM OCOOCHHOCTeH CTaHIapTHOTO HMHTEp-
¢eiica OC Windows.

Kiaccs! 11 3x3eMIusipel 00bekToB. Hacneiopanye, MHKAOCyIsIus, TOauMophu3m

IIpu Gonee riry0OKOM M3y4eHHH BOTpOca (B YaCTHOCTH, I WHGOPMAIHOH-
HO-TEXHOJIOTHYECKOTO MPOQUIIsA) MOHITHE Kilacca OOBEKTOB HyXXKIaeTcs B Ooiee
CepbhEe3HOM M3YyUeHUH. B 3TOM cityyae HEOOXOIMMO pacCMOTPETh CBS3aHHBIE C HUM
TIOHATHUA HACJIICAOBAHUA, WHKAICYJIAIUU U HOJ'II/IMOpq)I/I:iMa, JieXKalnye B OCHOBE
MEXaHH3MOB OIPEICICHUS CBOUCTB OOBEKTOB, OTHOCSIIUXCS K TOMY WM HHOMY
knaccy. (Jns cnenuansHOCTe T'YMaHHTapHOTO MPOQUIISL 3Ty YacTh YPOKa MOKHO
IPOIYCTUTE.)

s n3ydeHus yKa3aHHBIX MIOHATHI PEKOMEHTyeTCs MCIOIh30BaTh AHUMHPO-
BaHHBIC WUIIOCTPALMK (C COOTBETCTBYIOLIIMM TOJIOCOBBIM COINPOBOXKACHHEM),
nmeronmecs B kanpax 4—7 ypoka 3-1 («OO0BEKTHO-OpHEHTHPOBAHHBIN MOIXO K
nporpammupoBannto. Yacts I») mo Teme «Cpena Borland Delphi»).

[epBas u3 3TuX aHEMaImi (kaxp 4 ypoka 3-1) HarJsTHO JEMOHCTPUPYET MO-
HATHE HepapXHUU KJIACCOB KaK TPyMN OOBEKTOB, Pa3lIMYaOMIUXCA MO TOMY HIIH
nHOMY Tipr3HaKy (puc. 16.6). Bropas anumanus (kaap 5; puc. 16.7) paszwscHseT
TIOHSATHE HAcJCJOBaHMSI CBOWCTB OOBEKTOB IPH (OPMHUPOBAHNN HA OCHOBE HEKO-
TOPOro Kiacca («IpeaKa») KIacCOB-(IIOTOMKOBY. TpeTbs U YeTBepTas aHUMAIUU
(xkaapsl 6 1 7) IEMOHCTPUPYIOT MPUHITUIIBI HACTIETOBAHIS CBOUCTB M BBOJIST MOHSI-
THS MHKATICYJISIINAN, OMyOIMKOBaHHBIX (public) M mpuBaTHEIX (private) cBOMCTB, a
TaKXKe 3aMEICHUS METOJIOB M MTOJIMMOphHU3MA.
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Puc. 16.6. Hepapxus knaccos 06vexmos Puc. 16.7. Hacnedosanue cgoticme
00vexmos

Peanmzanms npuanmnoB OOIT B pa3nnyHBIX cpeax MPOrpaMMHPOBAHUS
Iocne uzyyenus npunuunoB OOII MOKHO yKe NMEepeTu K UX peanu3aluuy B

COBPEMEHHBIX Cpeljax BHU3yalbHOTO MPOrpaMMHpPOBaHUs, B yacTHOCTH, B Borland
Delphi u B Visual Basic .NET. Haubonee HarysgHO U MPOCTO COOTBETCTBYIOIIUIHA
MaTepHai U3JI0XKEH B cocTaBe ypoka 3-2 («OOBEKTHO-OPHEHTHPOBAHHBIA TTOIXO0]
K nporpammupoBanuio. Yacte 11») mo teme «Cpena Borland Delphi» (xaxpsr 2-7).
Hawnbosnee 1eHHBIM 371€Ch SBJISETCS YETKOE COIIOCTABICHHUE HAIIAHBIX IPHUMEPOB
C KOHKPETHBIM IIPOTrpaMMHBIM KoxoM (puc. 16.8) B xome (GyHKIMOHHPOBaHHSA
MIPE/ICTABICHHON «OOBEKTHO-COOBITHITHON MOJICITH CUTYALIUN».

procedure ToTen . Kymiflogapor: Dirpyuna) :
hegin
Af fogapon.lema < 100 then hegin
CrazaTs (" Eopows, cHEOR! ') ;
Tomapox. Kymeewss
end
else begin
Eupecrenwelius = CTporoe:
Crasams ("Bow esyusess Jensgn — mpnme!) ¢

end;
end; -
z -~

TCus, Fonnen (M)

B

begin
AF fana.Bupmeeunsluus = foBpoe then
Tiarn. Kym (Hepymna) ;

Puc. 16.8. HUnniocmpayus peanusayuu npunyunos OOII
6 cpede npoepamMmupo6aHus

3aMeTI/IM, YTO UMCIOIICCC I'OJIOCOBOC COIMPOBOXACHHUE U, COOTBETCTBEHHO, TCKCT
JICKIMHN ABJIIIOTCA BIIOJIHE AOCTATOYHBIMU IJIS1 PACKPBITUA TEMbI YPOKa, TaK 4YTO
JACATCIIBHOCTD YYUTEJIS B OTOM CJIIy4a€ HOCUT CKOpPEC OpFaHHSaHI/IOHHBIﬁ XapaxkTep.
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PaccMoTpeB BMecTe € ydamMMHCS MNpejaraeMble HarisiiHbIe HPHMEpHI,
MOYKHO TIEPEHTH HETOCPEICTBEHHO K M3yUYCHUIO COOTBETCTBYIOIIMX ACIEKTOB pa-
0OTBI ¢ KOHKPETHOH Cpeloi mporpaMMUpoBaHus. BeIOop mocnenHei MOXKeT OBITh
00yCIIOBJIEH KaK TEXHHMYECKHUM OCHAIlEHHEM Y4eOHOro 3aBe/ieHus (Hajlu4ueM He-
00X0IMMOT0 MPOTPaMMHOTO 0OECTIEYCHNS, TOCKOIBKY M3ydaeMble TIPHEMBI PEKO-
MeHJTyeTcsl OTpabaThIBaTh Ha MPAKTHKE), TAaK U YPOBHEM MOJATOTOBKH y4amuxcs (B
YAaCTHOCTHU, HAJIMYUECM Y HUX 3HAHUA M YMEHHH IO MPOrPAMMHUPOBAHUIO HA S3BIKE
IMackanp wm beilicuk); B cocTaBe ONMMCHIBAEMOTO AJIEKTUBHOTO Kypca MpexyCMOT-
peHO mM3ydeHue nporpammupoBanus B cpene Borland Delphi u Visual Basic .NET,
COOTBETCTBEHHO.

B nepBom ciyuae (korga 6a30BBIM sABJIsIeTCS A3bIK [lackanb) MOXKHO HCIIONb-
30BaTh MaTepuanbl ypoka 2 («3JieMeHTHl mHTepdeiica mporpamMel. Kommonen-
ThI») 0 TeMe «Cpena Borland Delphi» (kaaper 4-6; puc. 16.9 u 16.10). I1pn Hamm-
YUY JIOCTATOYHBIX PE3EPBOB BPEMEHHU JKEJIATENBHO IApalIeIbHO JIEMOHCTPUPO-
BaTh ONHMCHIBAEMbIC JIEHCTBUS «BXKHBYIO», 3allyCTHB OJHOBPEMEHHO C 00pa3oBa-
TENBHBIM KOMIUIEKCOM «BbIUMCINTENbHAS MareMaTHKa W IPOrpaMMHPOBaHHE)
camy cpeny Borland Pascal.

Pabora ¢ Hell mpH 3TOM MOXKET NPOU3BOAUTHCS KaK B UHIMBUIYalbHOM pe-
KMME Ha KOMITBIOTEpaxX y4aluxcsi, OJTHOBPEMEHHO C AEMOHCTpAIMeH Ha TPOEKTO-
pe MaTepuaioB 00pa30BaTEIBHOTO KOMIUIEKCA, TaK U B PEKIME JEMOHCTpPAIH Ha
MPOCKTOPE: MOCKOJIBKY MPOCIMPOBAHHE MATEPUAJIOB KOMIUIEKCA aBTOMATHYCCKH
OTKJIIOYAETCs TIPH CBEPTHIBAHUU OKHa Hasueamopa Ha OCHOBHOM JMCILUIEE B Ia-
Henb 3a1a4 Windows, y4uTenb MOXET PAaCKphITh Ha CBOEM KOMIBIOTEPE OKHO MH-
CTPYMEHTAIBHOW Cpebl MPOrPaMMHUPOBAHUS, a 3aTeM IEPETAIIUTh €r0 MBIIIBI0 Ha
pacuMpeHHy0 4acTh Pabouero crona, IeMOHCTPUPYEMYIO Ha 3KpaHe IPOEKTopa.

—
[obtect inspa ﬂl i B = =Lk |EB:;" ﬂl =
Eutton” TBulton X Edit TEdi ]| unn | -
Pragecizs | Exverds | Fropeites Evenis | procedure Troral.fdiciChange(Sender: Tobject]:
& gs;d E&r . | Grkharge [ Change =] """“
sion Buten : Oellick_ |EdNTick .
ECorstants | [TSiseConsians) Awnetiel] OrContwdFol e
Camr oDl e 3 : 0rDbick : i
Do i S e procedare TForal.EdiciClick(Sendecs Tobjece)s
Disglusar | cidiag Oréw ki
Era Tue : OrkerDin |EdHTKayD i
EFort [TFord] OrkegPrars. [EdiiKegPre: osa)
i
(FT— ; it O
= s s arbna gt
egin
Lt 160 A R e - Orbozellp o
Madafient _ mitlsos Tefi= 160 :
Hare Buon PR . =
Paenttonl  Tue ] ’ )
et o T ettt T e g s
e
TeSop  Tue R A i
T o Fork= Blarm: W3 Sars Sai-Sae 4]
procedure TFoml.TdiciMusebom(Sender; Tbject: Eucton:
el THowsepustons Smift: Tsmifestaze: X, Yo Integer):
magin
o hidden S

= e s
Puc. 16.10. Conocmaenernue

NPOSPaAMMHO20 KOOA 8blOPAHHOMY
00veKmy u cobbimuio

Puc. 16.9. Obvexm u ezo ceoiicmsa

Bo Bropom ciydae (0a30BbIif s3bIK — BeiiCMK) HCIONB3YHOTCS MaTepHAJbI
ypoka 7 («Mcmonb3oBanue GopM M YIPABISIONIMX JJIEMEHTOB IS CO3JaHUS WH-
Tepdeiica mosb3oBaTels») mo teme «Cpena Visual Basic NET» (kaap 1, HaunHast
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cmara 2, u kaap 2, mwar 1 — puc. 16.11 u 16.12; B xaape 1 mis nepexona K Boc-
MPOM3BEIICHHUIO CPa3y CO BTOPOIrO Iara HY)KHO HICJIKHYTh MBIIIBIO HA MHHU-

KHOIIKE C HOMEpOM 1, a 3aTeM Ha KHOIIKe ). IIpn Hamm4mm rocTaTod-
HOTO pe3epBa BPEMEHM M COOTBETCTBYIOLIErO NMPOrpaMMHOTO oOecreyeHus 37eCh
TaKkXkKe PEeKOMEHIyeTcs MapaiielbHO ¢ OOBACHEHUSIMH JEMOHCTPUPOBATh OMMCHI-
BaeMBIil IPoIecC CO3MaHMS MPOTPAMMHOTO TPIIIOKEHUS («KATBKYIIATOPa») «BXHU-
BYIO», aHAJOTMYHO OIMCAaHHOMY BBIIIE NPH HCIONIB30BaHWU cpensl Borland
Delphi.

Ilpumeuanue

K coxanennto, B kypce no Visual Basic .NET B TekcTe KOHCIIEKTa OTCYTCTBYET He-
00XOANMBIH JINCTUHT, IOATOMY HOTpeOyeTcs 3apaHee IEpernucaTh ero HermoCcpeacT-
BEHHO C JIEMOHCTPHUPYEMOTO Claiija, IPHOCTAHOBHB BOCIPOU3BECHHE, YTOOBI Ha
YPOKE JIMIIb 3arpy3UTh COOTBETCTBYIOIINI JIMCTHHT U3 (aiina.

sl Visual Dasic SET [ design] - Form 1. vb [Design

K Db Can fom fodk i ek
§aE e BB e - e k)
LI ST e— TS .

;

= [ mosr
e x
=] [g@mctom coek

Th taat cuntaed it cererch

Itonls) Seves EICRT] e |

l4naep| n ldoaep|

Puc. 16.11. Obvexmul u ux ceoticmsa Puc. 16.12. Conocmasnenue
NPOSPAMMHO20 KOOA 00beKmy «KHONKAY
U COOLIMUIO KUYETTUOK MBLULUY

3aBepiuast TEOPETHUECKYIO YacTh YPOKa, ITOJIE3HO BBIBECTH Ha SKPaH CBOIHBIH
kazap o teme OOIT (ypok 3-1 «OO0BEKTHO-OPHEHTHPOBAHHBIH MOAXO K IIPOrpam-
muposanuio. Yacte I» nmm ypok 3-2 «OOBEKTHO-OPHEHTHPOBAHHBIA MOJIXOX K
nporpammupoBanmo. Yacte [I» mo teme «Cpena Borland Delphi», 3akmountens-
HBIH 8-if Kagp — puc. 16.13). MokHO TakxKe pacredaraTb ero coaepxumoe (1/Hiiu
COOTBETCTBYIOIMH TEKCT KOHCIIEKTA) JUI MCHOJIb30BaHMUSA B KaueCTBE pa3gaTody-

HOr0 Marepuaja, BOCIOJb30BABIIUCH KHOMKON E Ha TaHET HHCTPYMEHTOB
Hasueamopa.
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00 LeKTHO-0pMEeHTUPOBAHHOE NporpaMmMUpoBaHmne
Mapes 00N : .
1) uayuute 3apady;
2) MOHATE, kakue peankHeie 0BLekTEl Byaem onucLIBaTE,
3) CNPDEKTUPORATE WEPAPXWIO KNACCOR;
4) onpeagnuTs MHTEpMdEic KNaccos W OHCETL WX Peanu3aLmio;
5) €03aaTh 06BEKTH! — 3KIEMMNADS! KNACCOB;
B) NyCTb OHW HUBYT 1 OBILIAIDTCS APYT C ApYTOM.
MpuHunns OOMN:

a) HacnefosaHue (Npenok —noToMoK);

b) uHKkancynAuns (MHTepderic—peanuaalna);

c) nonuMopdmam (3ameenme).

Puc. 16.13. Ceoonwiii craiio no meme OOIT

Ilpumeuanue

[Ipn m3y4eHnN OMMCHIBAEMOI TeMBI B yUeOHBIX 3aBEICHHIX SKOHOMHYECKOTO IpO-
Gbu1a MOXKHO BECTH M3JIOKEHHE MaTepuana Ha Oase umetomerocs Kypea «Ilmardop-
Mma “1C:IIpeanpusiTre”», B TOM 4HCiie 0OpaTHB BHUMAHHE yJalIUXCs Ha TAaKOH BaK-
HBIH aCTIeKT MPUMEHEHHS 3TOH IIAaT(OPMBI, KaK arperaTHbIC THITHI JaHHBIX (YPOK 4).

Tecm-xoumponw

[Mocne U3n0XEHNsT TEOPETUUECKOTO MaTepHaia Mo TeMe YpOoKa MOXKHO Ipo-
BECTH TEKYIINil KOHTPOJIb 3HAHUH YYallUXCsl, BOCIOIb30BABLINCH HMEIOLIMMHUCS B
cocTaBe 00pa30BaTENFHOTO KOMIUIEKCA TECTOBBIMH 3aJaHIsIMU. B yacTHOCTH, peds
uaetT o tectax K ypokam 2, 3-1 u 3-2 mo teme «Cpena Borland Delphi» 1u6o k
YPOKy 2 10 yKka3aHHOil TeMe u K ypoky 7 no teme «Cpena Visual Basic .NET», B
3aBHCUMOCTH OT BBIOPaHHOI'O 6a30BOr0 s3bIKa MPOrPAMMHUPOBAHHSI.

@opma mpoBeAEHNs TaKOr0 KOHTPOJISI MOXKET OBITh Pa3NnuYHOH (cM. Janee) —
Kak B BUJIe ()POHTAIHHOTO ONPOCA C UCIOIB30BAHIEM BHJCONPOECKTOPA, TAK U HUH-
JIMBUYaJBbHO B XOJI€ ITPOBEACHHS BUPTYaIbHON KOHTPOJIBHON paboThI.

Ipaxmuyeckas paboma

[Tocne 3aBepiieHHS TECTUPOBAHMS YYAIMMCS MOXET OBITH NpeIUIoKEeHa
IpaKkTHYecKas paboTa (IPaKTHKyM) IO CAMOCTOSATENBHOIN pa3paboTke B BHIOpaH-
HOW cpefe MpOrpaMMHUPOBAHUS MPOCTEWHIEr0 MPOrPaMMHOIO IPHIIOKEHUS —
«KaIbKYJISITOpa» AJs MepecueTa 3HaYeHUH TeMIepaTypsl U3 rpaxycos Llenbcus B
rpaxycel @apenreiitTa u obparHo. Taxkoil mpakTHKyM (CM. gajee) B 9TOM Cllydae
CBOINTCS K MHAMBHAYAIbHOH paboTe ydammxcs B COOTBETCTBYIOIIEH cperne mpo-
IPaMMHPOBAHUSI, BBINOJIHAEMOH COTTIACHO UMEIOIMMCS B COCTaBE 00pa30BaTelIbHO-
r'0 KOMIIJIEKCa [IOUIaroBbIM pekoMeHanusaM (mpaktukyM 1 — st remsl «Cpena Bor-
land Delphi» m160 ypoxk 8 (mpaktuxym 2) — s Temsl «Cpena Visual Basic .NET»).
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3amyck COOTBETCTBYIOIEH HHCTPYMEHTAIBHON CPEIbl MPU 3TOM TaKXKe BO3-
MOKEH KaK B WHJMBUAYalTbHOM peXuMe (Ha KOMIBbIOTEpax YYCHHKOB), TaK W B
peKHME JNEMOHCTpAIMKd Ha TPOEKTOpe (BMECTO MaTepuaioB 00pa30BaTENbHOTO
KOMILIEKCa).

Homawnee 3a0anue

B kauectBe momamrHero 3amaHuUs (eciM B KadecTBe 0a30BOTO BEIOpaH S3BIK
[MTackanb) MOXXHO NMPEATIOKUTH YYAIIUMCSI CaMOCTOSITENEHO M3yYHTh MaTepHalbl
ypoka 5 («Cozganue ¢opm. [Ipocreiimme mporpammei») mo Teme «Cpena Borland
Delphi», roe memoHcTpupyercss pa3paboTka MpOrpaMMBI PHUCOBaHHS (pakTaja
Mannens0poTa (4To camMo 1o cede IpeAcTaBiIseT HHTEPECHYI0 TeMy IS 00CykK-
JICHUST), 3aT€M HOBTOPHUTH ONHCAHHBIEC JEHCTBUS B Cpesie MIPOrpaMMHUPOBaHUS, 110-
JIy4UTh TOTOBOE MPOrpaMMHOE MPIIIOKEHUE, OIPOoOOBaTh €ro B pabote, IMocie de-
TO TIO3KCIIEPUMEHTHPOBATh C HIM, MEHSS 10 CBOEMY BKYCY BHJ €ro mHTepdetica
W/WH pean30BaB Ha ero 0a3e Kakoi-TuO0 MHOW alropuTM, CBS3aHHBIN ¢ Tpadu-
YECKHMH ITOCTPOCHUSIMH.

ITonHbIA TUCTHHT IPOTrPaMMHOTO KoJa I pucoBaHUs (pakTana MaHaens0-
poTa, a Taxke KOMMEHTapUu K HeMy IPHUBEJCHBI B TEKCTe KOHCIIEKTa K Kaapy 5
ypoka 5. TpeOyeMsblii (hparMeHT TeKcTa MOXKHO BBIJEIHMTH HMPH MOMOIIY MBIIIH,
ckomupoBath B Oydep oomena Windows nipu nomoru Mento Hasueamopa Tpas-
ka > Konuposarth 1u60o ¢ nomomnsio kinaBuimHoid kombunaimu Ctrl+C, a 3atem
BCTaBUThH B OKHO IIPOTPAMMHOTO KOZIa CPEZbl POrPaMMHPOBAHUSL.

Ypok — hpoHTanbLHbIA ONPOC NO TeMe
«MpUHUMNbI 06BEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMMUpPOBaAHUA»

XOTsl TECTOBBIC 3a/aHMsA, MMEIOIIHECS B COCTaBe OOPa30BaTEIBHOTO KOM-
IUIeKca, MPEIIoNIaraloT MPEXkKAe BCETO MHINBHIYATbHYI0 Pa0OTy yJallixcs ¢ aB-
TOMATHYCCKHM KOHTPOJIEM €€ Pe3yJIbTaTOB, TEKYILYO MPOBEPKY MONTYyYCHHBIX IPU
U3JI0KEHUH TEOPETUUECKOTo MaTepuaia 3HaHUil MOYKHO NPOBECTH TaKkke U B (op-
Me (PPOHTAIFHOTO OIIPOCa C UCIOIB30BAHNEM HHTEPAKTHBHOTO B3aHMOJICHCTBUS C
JEMOHCTPUPYEMBIMA Ha BUICOMIPOCKTOPE KalpaMH WIA OObEKTaMH.

B mpocreiiiieM ciydae MOXHO HPEIJIOKHUTh KIacCy KaIpbl TECTOBBIX 3aia-
HUH (B 9aCTHOCTH, TeCTHI K ypokaM 2, 3-1 u 3-2 nmo teme «Cpena Borland Delphi»
MO0 K YpoKy 2 10 yKa3zaHHOW TeMe W K ypoky 7 mo teMe «Cpena Visual Basic
NET», B 3aBUCHIMOCTH OT BBIOPAaHHOTO BapHaHTa U3JI0KECHHUS TEOPETUUECKOTO Ma-
TepHuaja, CM. BBIIIE), OCIE Yero JMO0 MOOYEePEHO BBI3BIBATH YUYALIUXCS «K JOC-
Ke» (K KOMITBIOTEPY, K KOTOPOMY TOAKIIOUEH BHICOMPOEKTOP), TUOO MPOU3BOIUTH
OIIPOC C MECTa, BHINONHSIS BCE HEOOXOIMMBIC NIEHCTBHUS MO BHIOOPY HA3BaHHOTO
yuaimumcs oTBeta. CMBICH MPOBEICHHS ITOJO0OHOTO OIpoca 3aKIIF0YaeTCs HE B I0-
JIYYCHUH HEKOTOPOIl OLICHKH 3a BECh TECT (KaK MpPU MHAUBUAYAILHOM TECTUPOBA-
HHH), @ B KOJJICKTHBHOM OOCYXJICHUHM BO3MOXKHBIX HEMpPaBHJIbHBIX O0TBETOB. [Ipn
9TOM PEKOMEH/IyeTCs BBIMOJTHATH TECTUPOBAHUE OT MMEHH IT0JIE30BATEIA C MTpaBa-
MU YduuTens win AJMHHUCTpaTopa (B TOM 4ucie «(OUKTHBHOTO» YYUTENS, CO3-
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JTAHHOTO B MOAYJE Aomunucmpamop CUEIHATBHO I MPOBEICHUS TaKUX OIIPO-
COB) Ay 0OecredeHHsT BO3MOKHOCTH TIOBTOPHOT'O BBOJIA OTBETA HAa OJWH M TOT XKE
TECT; MOXHO TaK)Ke MHOTOKPATHO 3aIlyCKaTh TECT C Hayaja B pacueTe Ha Mpelb-
SIBIICHNE CIy9aifHBIM 00pa3oM B €r0 COCTaBe paHee He ITOKA3aHHBIX 3aTaHUH.
pyroii BapmaHT (POHTAIEHOTO OIPOCa MOKHO Ppeai30BaTh, HCIONB3YS
MIPOBEPOYHBIC 33aJaHUsl, IMEIOIINECS B COCTaBEe TEX WIIM MHBIX YPOKOB 0Opa3oBa-
TEJNFHOTO KOMILICKCA IO M3y4aeMoi TeMe (CM. TaOJHIy ¢ MepPeYHEM TECTOBBIX 3a-
JaHuil B mpuioxeHnd 4). Yka3aHHbIe 3alaHUS YIAOOHBI JUIsl TIpoBeJeHus (HpoH-
TaJIFHOTO OIIPOCa TPEX/IE BCETO T€M, YTO OOBIYHO MpPEATIoNaraoT IIpH BEIOOpE TO-
IO WIM UHOTO W3 MPEAJIOKEHHBIX OTBETOB BBIBOJ COOTBETCTBYIOIIEIO TEKCTOBOTO
KOMMEHTapHsl, KOTOPBII TakkKe MOXHO 0OCYJUTh BMeCTe ¢ KiaccoM (puc. 16.14).
EnuHCTBEHHBIM HEOCTATKOM TaKWX 3aaHUN SBISETCS MX HEM3MEHHOCTH (B OTIH-
9He OT TECTOB K YPOKaM, IPEIIONIaTraroIIiX BEIOOpP 3aHaHIi CIIy9aifHBIM 00pa3om).

Kakoi M3 Ha3BaHHLIX OOKYMEHTOB ABMAETCA
anropuTMom?

} PacnvcaHue OBWKEHWA CaMONETOR

)} Cnucok thainos Ha Aucke

) Manonar Avasausa nanoaii wis

OteeT BepHbIW. MNopAAck okazaHua
MOMOLLY — 3TO anropuTMm,

YNOpAQOUEHHLIW CNUCOK AeUCTBUM ONnA Bl
obneryeHuA COCTOAHKUA nocrpagaBwero.

Puc. 16.14. IIpumep npogepounozo 3a0anus,
KOMOPOEe MOHCHO UCNIONb308AMb OJlsl NPOBEOEHUS PPOHMANLHO20 ONPOCA
(noxazan Kommenmapuii npu eblOOpe 00HO20 U3 OMBEMO8)

Haxkonern, emie oguH BapuaHT OMpoOca MOXKET OBITh pPeaj30BaH Y4UTENIEM B
XOZIE M3JIOKEHHUS] TEOpEeTHYeCKOro marepuana. Hampumep, Tpu H3yYEHUH TEMBI
«[Tpuanumnsr OOID» moce BBeneHNS MOHITHH 00bEKTa, Ki1acca 00bEKTOB, CBOWCTB,
COOBITHIT M METOJOB MOXKHO MPEIOKUTh YYAIMMCS CaMOCTOSTENFHO Ha3BaTh
MpUMepbl 00BbEKTOB U3 PEaIbHOT'O MUPA, YKa3aB COOTBETCTBYIOIINE UM KIIACChI, Iie-
PEYMCIIMB BO3MOXKHBIE CBOWCTBA, & TAKXKE yKa3aB BO3MOXKHBIE JUISI HUX COOBITHS U
MeTOIbl. B HEKOTOPBIX CiIydasx Takoil OImpoc MOKET OBITh OPTaHU30BaH B UTPOBOM
(dopme, B TOM 4YHUCIIC B BUAC POJICBOIl UTPHI, KOTJA POJIb T€X WM UHBIX 0OBEKTOB
(mepcoHaxeii) BBIMOTHSIOT CaMU YYallliecsl, a pa3birpblBaeMOe UMU JEUCTBUE CO-
MIPOBOXKIACTCS KOMMEHTAPUAMHE ydaIuXcs (YIaCTHUKOB UTPHI) O MPUCYIIHX dTHM
00BeKTaM (IepcoHaXKaM) CBOMCTBAX, pealli3yeMbIX COOBITHAX U METOJax.
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deMOHCcTpauusa «3NeKTPOHHbIX HarnsagHbIX NOCoObOUN»

DTOT croco6 UCIOIb30BaHKs 0OPAa30BATEIBHOIO KOMILIEKCA Yallle BCEro HO-
CHUT BCIIOMOTaTEJIbHBIN XapaxkTep, Korga T€ WJINW UHBIC UMCIOIIUECSI B €TI0 COCTABC
WITIOCTPATUBHBIC MaTepHaibl (IPEeXIe BCEro aHUMAIMH) JEMOHCTPHPYIOTCS B
XO0JI€ YPOKOB IMPH U3YYECHHH KaKUX-THOO IPYTUX TEM H/WITU IIKOJIBHBIX KYpCcoB (B
YaCcTHOCTH, MaTeMaTuku). [Ipu 3ToM 3amyck 00pa30BaTeNbHOrO KOMIUIEKCA U BBI-
60op B HEM TpeOyeMoro Kaapa MOXKET MPOU3BOJAUTHCS J0 Havaja 3aHsITHSA, a B HYX-
HBIil MOMEHT ypOKa Y4YHTeJ b NepeKioyaeTcs B OkHO Hagueamopa (110 3TOro cBep-
HyTOE B TaHesb 33]a4), aKTUBHPYET BBIBOJ KaJIpa Ha MPOEKTOP U, IIPU HEOOX0H-

MOCTH, YIPaBJII€T AEMOHCTpALMEld IpU IOMOLIM KHOIKHU 1100 KHOIIOK
'I‘ 3
1]z )0 u

(HallOMHUM: 3aITyCK JIEMOHCTPAILlMM C CaMOro Hadaja
MPOU3BOAMUTCS aBTOMaTUYECKHU IPH BBIBOZIE Kajipa Ha MIPOEKTOP).

B xauecTtBe mpHMepa MOXHO IPHBECTH HCIONb30BaHHE HHTEPAKTHBHBIX
aHMMAaIH, MIPEeIYCMOTPEHHBIX B COCTaBe HEKOTOPBHIX KaIpoB 1o Teme «Jlormue-
ckue omepauumn» (kaap 1 ypoka 18 «Jlormyeckue BoipaxkeHus. Omepatopsl AND,
OR, NOT» mo teme «Cpena Visual Basic .NET», maru 4, 5 u 6, puc. 16.15; no-
CKOJIBKY yKa3aHHBIC MHTEPAKTHBHBIE BO3MOXKHOCTH TPEUIAaraloTcsl B KOHIIE COOT-
BETCTBYIOIIMX LIaroB aHWMALMOHHON WIITFOCTPALUH, U1 X BBIOOpA JOCTATOYHO
IIENKHYTh MBIIIBI0 HA MUHU-KHOIIKaX ¢ HoMepamu 4, 5 1 6 cooTBeTCTBEHHO). [Ipn
9TOM IOJIB30BATEI0 MPEJOCTABISAETCS BO3MOXKHOCTD, IIEJIKAas MBIIIBI0 HAa COOT-
BETCTBYIOIIUX CTPOKaxX B HM300pa’KCHUH, MEHATH TEKYIIEE <«JIOTHYECKOE COCTOS-
HHE» TOTO WM MHOTO OllepaHza, HabIroaas 3a M3MEHEHHAMH pe3yJIbTaTa COOTBET-
CTBYIOLIEH JIOTHYECKOI onepanyy. J[eMOHCTpaLUIO B 3TOM CIIy4ae PEKOMEHIYeTCs
MPOU3BOAMUTE MOCNE HM3yUeHHs TAOIMIl MUCTUHHOCTH COOTBETCTBYIOIIMX JIOTHYE-
CKUX ONEpalyi; 3TH TaOIHMIBI UCTUHHOCTH TAKXKE MOXHO INPEABAPUTENBHO MPO-
JIEMOHCTPHUPOBATH B BUJIE COJCPKHMOT0 KaapoB 6-8 ypoka 5 («YcnoBus BeIOOpa
JIEWCTBUI1 B Pa3BETBIAIOMIMXCS allTOPUTMaX») MO TeMe «AJTOPUTMHUKa», T/Ie OIH-
canne 0oJiee CIOXKHBIX IBYXMECTHBIX Jiormueckux omnepauuii (U, JIN) conposo-
JKJTACTCs TAKXKE HATJISIIHBIM IPUMEPOM | WiLTIocTpanueit (puc. 16.16).

Tabnuua UCTUHHOCTH onepauun ILTH
" P 0 PHINQ
Tloruseckuit oneparop HCTHHA HCTHNA HCTHEA
AND HETHEA D0k HCTHIA
a0 nerHna weTnia
(noruyeckoe U) 0L SR TR
P v 0 — npocTeie ycnoBeus.
Operand1 = true e T e
" HATLIOG, GG BLINLIG \@UIKY ‘a0 TLTH GraKa MMHepanLHoR
Operand2 = false e E
“A e MR MUHEPANILHYIO BOAY".
“A wanunca” z j
scourr N T =
Puc. 16.15. Humepaxmuenas O0emoncm- Puc. 16.16. Tabnuya ucmunnocmu

payus pabomul 102udeckol onepayuu M Jnoeuyeckoil onepayuu UJTH
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Jpyroit npuMep — HariasAHas AeMOHCTpaLus IPHHIUIIOB COPTUPOBKH MacCU-
Ba MO yOBIBaHHUIO ITyT€M IOMApHOTO CPAaBHEHHUS €ro 3JIEMEHTOB (Kaap 5 ypoka 7
«CopTHpOBKa OHOMEPHOTO MAacCHBa METOJOM BBIOOpa» 1o TeMe «BrramcnnTens-
Has MareMatukay). [IpeiioxkeHHas aHMManus mpolecca B BHJE HEPENoN3atoIux
C MeCTa Ha MeCTO KyKOB (puc. 16.17) HacTOIbKO IpOCTa U HATJISTHA, YTO MOXKET
HCTIOJIB30BATHCS AJISL AEMOHCTPAUU OOIIUX MPHUHIUIIOB YHOPSIOYMBAHUS TPYIIII
MPeIMETOB Aake B MIIJIMINX KJIaccax; pa3yMeeTcs, B 9TOM CIIydae HE HCIIONb3YeT-
Csl COOTBETCTBYIOIIAsl TEPMUHOJIOTUS (TOJIOCOBOE COMPOBOXKAECHUE HYXKHO OTKIIIO-
YHUTh), @ YUUTEIb CaM KOMMEHTHPYET MPOUCXOAdIIee Ha 3KpaHe B May3aX MExIy
MOKa30M (IeTYKaMy Ha KHomke Jlajiee) mocinenoBaTenbHbIX ATAIOB COPTHPOBKH.

MocmoTpuTe, Kak BbIrMAAUT paboTa
anropuTMa MeToaa BbiGopa Npu copTUpoBKe

Yucrnoeporo MmaccuBea.

Puc. 16.17. Hnniocmpayus npunyuna copmupoeku Maccusd
NONAPHBIM CPABHEHUEM €20 INEeMEHIM08

§16.2. Ucnonb3oBaHMe NOKaNlbHOW CeTU KOMMbLIOTEPHOro Knacca

B sToM cityuae it mpoBeneHHsT YPOKOB TpeOyeTcst KOMIBIOTEPHBIH Kiace, oc-
HaIlIEHHBII HEOOXOIMMBIM KOJIMYECTBOM KOMITBIOTEPOB (JKEJIaTeNbHO PAaBHBIM YHC-
Jy yJaImmxcsi) U, TI0 BO3MOXKHOCTH, JIOKAIBHOI ceThio. [locnennee TpeboBaHue He
SIBISICTCS. CTPOTO 00sI3aTEIbHBIM (TMPH OTCYTCTBHHM CETH OOpPA30BATEIBHBIA KOM-
IUIeKe «BbuucnuTenbHas MaTeMaTHKa M IIPOrPaMMUPOBAHUE» MOXET OBITh ycTa-
HOBJICH B BHJIC JIOKQJIILHOW BEPCHHU Ha KKABIH U3 MMEIOLINXCSI KOMITBIOTEPOB), Of1-
HAKO HaJIMYHE JIOKAIFHOW CETH MO3BOJISIET PEaTn30BaTh JOMOIHUTEIBHBIC IPEUMY-
mectBa obonmoukn «1C:O6pa3oBanue 3.0» MO agMUHHCTPHUPOBAHHIO M KOHTPOJIIO
yueOHOTr 0 Ipoliecca (B 4aCTHOCTH, paboTy yuurens ¢ JKypranom ISl BCEro Kiacca).
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BuptyanbHas nabopatopHasi paboTta («BMPTyanbHbIN NPaKTUKyM»)

s mpoBeneHnst MOA00HOM T1abopaTopHOI pabOTH MOTYT OBITH UCIIONB30BA-
HBI UMEIOIIIECS B COCTaBe TEX WM HHBIX KypCcOB 00pa30BaTEIbHOIO KOMILICKCA
«BrraucnurenpHas MaTeMaTHka M IPOrpaMMHPOBAHNE) MPAKTHKYMBI, IPEAIoa-
Talollfe IIOIIaroBOe BBIIIOJIHEHHE paboOT MO pa3paboTKe MporpaMM B TOW WK
MHOM cpezie MporpaMMHUPOBaHUs, TMO0 pealM30BaHHble B UrpoBoi opme («Exu-
HBIE Tpomby, «[{uknndeckue exukm» u «Uepenamkay; Kypc «AIroputMukay). Bo
BCEX YKa3aHHBIX CITydasx paboTa BBIOJHACTCS KKIBIM yJalliMcs B HHAWBUIY-
IBHOM peXHMe (JI00, IPH HEAOCTATOYHOM YHCIIEe KOMIIBIOTEPOB, — ITapaMu) U B
UHIUBUIYaTbHOM TEMIIC; COOTBETCTBEHHO, JUIs MPOBEAEHUs 1abopaTopHOH pabo-
ThI HEOOXOANMO 3ape3epPBUPOBATH JOCTATOYHOE KOIUYECTBO YIEOHOIO BPEMEHHU.

B kauecTBe mprMepa MOKaXeM HCIIONB30BAHUE JUTS MPOBEICHNS MHIUBHIY-
aJBHOTO JIAOOPATOPHOTO IPAKTHKyMa porpaMmel «Uepemarmikay (puc. 16.18).

Bugumoe none:

X IU'IETOI{ D

NucTuHr komaHg:

MeperTulxl
Enpaso
LigeTtd
Bnpaeo
MoeTopMTES
Bnpaso
LigeTl

BHuts

LieeTd

EHuz
MoETopMTES

IE

Memio

[MoeTopuTs| [BanomunTs|
[ OTmeHMTE | [3ampyaurs | | Data01 hxl

—

=l =]

Puc. 16.18. Bupmyanousiii npakmuxym « Yepenawxa»

Ora mporpaMma pean3oBaHa kKak HHTepakTiBHOe flash-nipunoxxenue u npen-
CTaBJIsIET COOON Cpelly MpOTPaMMHUPOBAaHUS M YIpaBJICHUS UCTIONHUTENEeM «Uepe-
Tarika», poJACTBEHHBIM o mpuHIMITY padoTel «Uepenamke JIOI'O». B BepxHei
JICBOM YacTH OKHA 3TOTO TMPIJIOKCHUS PACIOI0KEHO KIETOYHOE IOJe, pa3Mephl
KOTOPOTro (KOJMYECTBO KJIETOK IO TOPU3OHTAIM U BEPTUKAIM) MOXKHO MEHSTb,
BBOJIS1 HOBBIEC YHCIIOBBIE 3HAUYEHUS B TIOJISIX BBEpXY crpasa. [lox kieTyaTsiM mojaeM
pacrionaraeTcsi KHOIIOYHAs «IaHEeNb YIPaBICHUD HCIIOMHHUTENEM (KHOIKH IIepe-
MEIICHHUsT Ha OJIHY KIIETKY BBEPX, BHH3, BIICBO HJIHM BIIPABO, KHOIKU BKITFOUCHHS
JKEJIaeMOr0 IIBETa, a TAK)Ke KHOMKU W TIOJISl BBOJIA JUIS pealn3allii KOMaH| IOBTO-
pPEeHHS TIOCIeIHETO NPEeABITYIIero ACHCTBHSA HMCHOJIHUTEN, Iepexoja cpasy Ha
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KJIIETKY C yKa3aHHBIMH KOOPAWHATAMH JHOO OTMEHBI YKa3aHHOTO KOJMYECTBA pa-
HEe BBIMOJIHEHHBIX JeHCTBHI HcIonHUTEINs). OZHOBPEMEHHO C BBIMOIHEHUEM I10-
JTAaHHBIX KOMaH]| B TIOJIC CIIPaBa IPOU3BOANTCS UX «TPACCUPOBKA» B BHUIE JHCTHH-
ra; mojryqaemMast mporpaMMa paboThl HCIIOJHHUTEINS MOXKET ObITh 3aIIOMHEHA B BHIC
«(aitma» ¢ ykazaHHBIM HMEHEM IS MOCIEIYIOIIEH 3arpy3Kd W MCHONHEHUS (0A-
HaKO XpaHeHHEe TaKHUX MPOrpaMM IPOM3BOANTCS HE Ha JHCKE, a JIUIIb B OIIEPaTHB-
HOM IaMsTH, ITO0Ka M0JIb30BaTeNb pabOTaeT C ONMCHIBAEMBIM IPAKTUKYMOM, MOCIIE
K€ BBIXOZIa M3 TOTO Kajpa OHHU IOJHOCTHIO CTHPAIOTCS), a TAKXKe, TPH KETaHUH,
BBIJICTICHA B OKHE JIMCTUHTA (KiaBHUIIHast komOuHanus Ctrl+A) u ckonmpoBaHa 4e-
pe3 Oydep oOMeHa B KaKOW-THO0 TEKCTOBBIN peaakTop (mpaBaa, 6e3 BO3MOKHOCTH
00paTHOi1 3arpy3Ku B 3TO OKHO MPH CIEAYIOUIeM ceaHce padoThl).

VYka3aHHble GpyHKIHOHAIbHBIE BO3MOXXHOCTH BUPTYAILHOTO MPAKTHKyMa I10-
3BOJISIFOT IIPOBOANTB C €T0O IIOMOIIBIO JIAOOPATOPHBIE PabOTHI KaK 10 TEMATHKE, Ka-
carolleiics aNropuTMUKH U POrPaMMHUPOBAHUSL, TaK U MPU M3yYEHUH HEKOTOPBIX
JIpYrux TeM Kypca MHGOPMATHKH (HampuMep, MPUHIHUIIOB CO3JaHHs PacTPOBBIX
n300paXeHUH, B TOM YHCIIE NPH MPOBEICHUHN 3aHATHH C YYaIIMMHUCS MIIafIIeH
IIKOJIBI, TIOCKOJIBKY OCBOCHHE YIPaBICHHS HMCIIOJHHTEIEM IIPU MOMOIIM KHOIOK
CJIO’KHOCTEH He BBI3BIBAET).

Xox npoBeieHNs TaKoit 1a00paToOpHON pabOTBI MOXKET OBITH CIIETYIOIIHM.

1. OOBsACHEHHE yduTeNIeM TeMBI JJaOOpaTOpHOU (TPaKTHYECKOH) paboTHl U
MIPUHIIMTIOB yIpaBieHus ucnoiaaureneM «Uepenamka» (5—10 MUHYT).

2. Beiiaua MHIUBUAYANBHBIX 3aIaHUi (HaIIpuMep, yrpasisis «Uepenanikoin»,
HapHCcOBaTh 110 KJIETKaM Ty WJIHM MHYIO IIPOCTYIO KapTHHKY). COOTBETCTBYOLINE
3aJaHUS MOTYT OBITh TIOATOTOBJICHBI YYMTEIEM B BHJE Pa3faTOYHOTO MaTepHaja
(HampuMep, ¢ HCIOJIB30BAaHUEM TEKCTOBOTO mponeccopa Word myTeM co3gaHus
TaOMuUII C COOTBETCTBYIONIMM 00pa30M BEIOOPOYHO 3aKpalIeHHBIM (POHOM siUeeK).

3. BoinmonHeHue ydamuMucs NpeUIoKEHHBIX 3agaHuil. IIpu 3ToM Kaxaomy
ydameMycsi MOXKEeT MpeaIaraTthCsi HECKOJBKO 3aJlaHWi; pe3yibTaT BBITOIHEHUS
Ka)KIOT0 U3 HUX YYaIUHCs MOKET COXPAHSITh B MAMSATH KOMIBIOTEPA B BUAE MPO-
rpaMMm (JMCTHHIOB) IOJ| pa3sHbBIMH MMEHAMHU ISl MOCIEAYIOIEi IeMOHCTPAIN
YUUTEIIO W/UIH OJHOKIACCHUKAM JHOO0 KOMMPOBATh B BUIE TEKCTAa B OKHO TEKCTO-
Boro penaktopa (Word, brokaot mwim WordPad) u coxpansats B (aiine wimm pacre-
YaThIBATh JUIS OTYETA MO MPOJIeNIaHHOM JabopaTopHOii padore.

4. Ot4eT O BBINOJIHEHUU PabOTHI MOXKET IPOM3BOAUTHCS B (POPME JIEMOHCT-
panuy YyYUTEN0 MOTYYEeHHBIX Pe3yNbTaToB (HApHUCOBAaHHOW KAPTHHKH HJIH, B 00-
Jlee CJI0KHOM BapHaHTE, BHITIOJHCHHS IMOMYYCHHON MPOTPaMMBI YIPaBIICHHUS HC-
MOJNHUTENeM) JIM0O MyTeM IOArOTOBKM JOKYMEHTalIbHOro otdera. Ilocnmemumit
MOKET UMETh BHJ DJICKTPOHHOI'O WJIM Ie4aTHOro JoKyMeHTa Word U BKIIOYaTh B
ce0s1 KOIUIO 9KpaHa ¢ HAPHCOBAHHON KAPTHHKOW (JUIA ee MOIydYeHHs AOCTATOYHO
BOCIIOJIB30BaThCs KiaBuiIed PrintScreen, a mocie BCTaBKM KOIMM 3KpaHa U3 Oy-
¢depa oomeHna B Word npousBecT 00pe3Ky pUCYHKA CTaHIAPTHBIMH CPEACTBAMU
penakTUpoBaHus TpadMKK) ¥ CKOMMPOBAaHHBIM Yepe3 Oydep oOMeHa IMoTyYeHHbIM
B XOZi¢ pabOThI JIMCTUHIOM IPOTPAMMBbI yIIPaBJICHNS UCTIONHUTENEM. Takue oTde-
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TBI (COGpaHHHC CO BCCI0 Kj1acCa U XpaHslrueCd Ha AUCKE cepBepa) MOTyT OBITH
BHOOCJICACTBUU ACTAJIBHO MPOBCPCHBI YYUTCIEM Ha NPEAMET HE TOJBKO ITPaBUJIb-
HOCTH, HO M1 OIITUMAJIbBHOCTHU BBITIOJTHCHUSA 3a1aHUA.

BupTyanbHas KOHTponbHas pa6oTa

Nmetomuecst B coctaBe 00pa30BaTeIbHOTO KOMITIEKCa KOHTPOJIBHBIE pabOTHI
U TECTHI MO3BOJIIOT YUHUTENIO ObICTpee M yJoOHee OpraHM30BaTh NMPOBEPKY 3Ha-
HHH, TIOJly4EeHHBIX Ha ypoKax (IIPOBOAMMBIX KaK C HUCIIOJIb30BAHHEM ONHMCBHIBAEMO-
ro o0pa3oBaTeNBHOTO KOMIUIEKCa, Tak U 6e3 Hero). [Ipu 3Tom yuutens n3baBieH
0T HEOOXOAMMOCTH IPHIYMBIBAThH 331aHHsl M TOTOBUTH COOTBETCTBYIOLIMH pasza-
TOYHBIH MaTepual, a Iocje MPOBEACHHUs paOOTHI BHIOIHATH IPOBEPKY PELICHHH:
B COCTaB 00pa30BaTeNbHOI0 MONYJIS «BbluncnuTenbHas MaTeMaTHKa M IIporpam-
MHpPOBaHHE» BKJIIOUCHA JOCTATOYHO OOIIMpHas 0a3a TECTOBBIX 3aJaHHUH IO KaXK-
JIOMY U3 TIPEJIOKEHHBIX JUIS M3YUEHHUS KYyPCOB, IIPUYEM B XOJ€ OYEPEIHOTO CeaH-
ca TECTHPOBAaHMs 3aJaHUs M3 COOTBETCTBYIOIICH 0a3bl BHIOMPAIOTCS CIIy4aifHBIM
0o0pazom. JIONONMHUTENBHO NPH BBIBOJE KAXKAOTO TAKOTO 3aJaHUS BBITOIHACTCS
Cily4JaifHasi TI€pPeTacoBKa INPEATIaraeMblX BapHaHTOB OTBETOB. JTO oOecledmBaeT
pa3HooOpazue 3aJaHuii (B TOM 4YHCIe [IPU NapaiIeIbHOM BBIOIHEHUH KOHTPOIIb-
HOH PabOTHl HECKOJBKHMHU YYaITUMHUCS HAa COCEJHHX KOMIIBIOTEpax) M CyIIecT-
BEHHO 3aTPyIHSET CHHCHIBaHME JTHOO yraJaslBaHWE HPaBIIBHOTO oTBeTa. Kpome
TOTO, TPOLIECC BBIMOIHEHHS TecTa (KOHTPOIBHON PabOThI) aBTOMAaTHIECKH IIPOTO-
KOJIMPYETCSI, TaK YTO ydaruiics (Tak jke Kak U YUUTEJb) [OCIIe BBINOIHEHHS pado-
ThI MOXKET HE TOJIBKO YBHUJETh MOIYIEHHYIO OICHKY (B IPOLEHTaX MPaBHIBHO pe-
IIEHHBIX 33JaHUI) Ha CTPAHUIC CTATUCTUKH, HO U IIPOCMOTPETHh OTBETHI ITO KaXK-
JIOMY M3 BBITIOJIHEHHBIX 3aJaHHUH.

JlonomHUTEIbHBIE TIPEUMYILECTBA TIPH MPOBEJCHUH BUPTYaIbHBIX KOHTPOJIb-
HBIX paboT cpencTBaMu 00pa30BaTEIFHOTO KOMITIEKCA MPEJOCTABIISIFOTCS OCPE-
CTBOM B3aMMOACHCTBUS MOIyeH Kypuan (as yautens) u JJneenux (s KaXKI0TO
U3 yydaluxcs), 61arozaps 4eMy y4uTedb MOXKET Ha3HauaTh KaXJI0My M3 y4alnuxcst
TE€ WJIU UHBIE TECThl (KOHTPOJIbHBIE PAOOTHI) U Jajee KOHTPOJIMPOBATh UX BBIMOJI-
HeHne. (CoOTBETCTBYIOIINE BOSMOXKHOCTH ONMCAHBI B TIaBe 7.) W HakoHern, mpu
COBMECTHOM HCIIOJIb30BaHUM 00pa30BaTEIbHOTO KOMILIEKCAa C CHCTEMOH MOA-
JIEP’)KKH  eTMHOr0 MH(OopManoHHOro mnpoctpaHcTBa Ikoibl «1C:Xponol'pad
[ITxoma» BO3MOXKHA peayu3anys BUPTYaIbHOTO KOHTPOJIS 3HAHMI IO Pa3IHIHBIM
npenMeraM (COOTBETCTBEHHO MMEIOMIMMCS B HAIMYMM 00pa30BaTEIbHBIM KOM-
IUIEKCaM) € TOCIIEAYIOIIMM 3KCIIOPTOM PE3yJbTaToOB B COOTBETCTBYIOIIMH Kiacc-
HBII )KypHaI Hapsly C OLEHKaMH, POCTABIIEMbIMU B HEM YUUTEISIMH HPH IPO-
BEJICHUH OOBIYHBIX YPOKOB.

3aMeTHM, 4TO, KaK M IIPY BBINOJHEHUH OIMCAHHBIX BBIIIE MPAKTHIECKHX pa-
00T, U1l OTYETA YYaIEerocsi O BHITOJHEHUN TecTa JIMO0 KOHTPOJILHOH paboThl UM
TaKKe MOTYT OBITH MOJYYEHbI PACIICUaTKU COOTBETCTBYIOLIMX CTPAHHL CTATHCTH-
KW W/WITH KaZpoB C pe3yIbTaTaMH BBHITIOIHEHHS KaXXK0TO U3 3aJaHUH.

[Moapo6HO peanu3alys TECTOB U MPUHLMIIBI PAOOTHI ¢ HUMH OMUCaHbI B §5.4.
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FnaBa 17. NMpumepbl ypokoB
§17.1. NporpammupoBaHue Ha Mackane

IIpuBenenHas Hike cepus ypokoB mo teme «IIporpaMmupoBaHe Ha SI3bIKE
Turbo Pascal» mpakTHuecky MMETMKOM OCHOBaHAa Ha COOTBETCTBYIOIIUX YpPOKax
yaebHoro kypca «S3pik Turbo Pascal» oOpa3zoBaTensHoro Komiuiekca «Beraucim-
TeNbHAs MaTeMaTuKa W MPOrpaMMHUpOBaHuey. [103TOMY B IPUBOAMMBIX 371€Ch Me-
TOAMYECKUX pa3paboTKax B HA3BaHUSX YPOKOB YKa3aHbI MOPSAKOBEIE HOMEpPA, CO-
OTBETCTBYIOIINE TOPSAKOBEIM HOMEPAM UX «JIEKTPOHHBIX aHAIOTOBY» B 00pa3oBa-
TEJIEHOM KOMILIEKCE.

Ypok 17. UTepaunoHHbIe LUKIbI

Hesn ypoka: M03HAKOMUTH IIKOJIBHUKOB C OJHON M3 OCHOBHBIX YHPaBIIAIO-
IIUX CTPYKTYp MH(DOPMATHKU — IUKJIOM, HAYYUTh UX Pa3IH4yaTh U MCHOJIH30BaTh
JIBa TUIIA UTEPALUOHHBIX [IUKJIOB — C IPEAYCIOBUEM U C IOCTYCIOBUEM IIPU IIPO-
rpaMMHPOBaHNU Ha s13bIKe ITackans.

PacnoJioskenne Ha qucke:
Bcee xypcrt > S3pik Turbo Pascal > Vpoxk 17. Bunsr oneparopos mukia. HUre-
PaLMOHHBIE IUKJIBI.

Xona ypoka
Teopemuueckas yacmo.

T'oBopst 0 TOM, KaKyt0 4acTh CBOCH AEATEIbHOCTU UEJIOBEK MOXKET U JOJDKEH
nepeaTh KOMIIBIOTEPY, MBI IMEEM B BHy HE CTONBKO CIOKHOCTH PEIIaeMBIX 3a-
Ilad, CKOJBKO MX 00BeM (KOIMYECTBO BHINMONHIEMBIX KoMaHn). Ecmm paccmarpu-
BaeMas 3aJaya YHUKAllbHA M JIOJDKHA OBITH PEIIeHa TOJNBKO OIHOKPATHO, TO, He-
CMOTpS Ha €€ CI0XKHOCTh, TAKYIO 3aJauy 4elIOBEK — BEICOKOKBATH()UIIMPOBAHHBIH
CHETHANNCT — KaK MpaBwio, pemaet caM. Ho mompoOyliTe 1aTh TakoMy CHenHaIi-
CTy CIIeAyIoIee 3aJaHne: CIIOKHUTh HECKONBKO COTCH IBY3HAUHBIX LIENBIX YHCEI.
Orta, Ka3anoch Obl, IpoOCTas 3a]aya MOXKET OKa3aTbesl eMy He 1o 1uiedy. KoneuHo,
OJIVH pa3 CIOXXHUTH JBa IIEJbIX YUCIa CyMeeT U yYEHHK HauyaJbHOMN IKOJIBL, HO — TaK
YK YCTPOEH YeJIOBEK — IPH BCEM CBOEM YCEpIHH OH HaBEpHSIKA IOIMYCTHUT OIIUO-
Ky, €CJIM TaKUX CJIOXKCHHH HYKHO IPOU3BECTH JOCTaTOYHO MHOro. Kommerorepy
a&Ke Takas paboTa He B TATOCTb — OH HE YCTAaHET BBINOJIHATH TaKUe OIepaLu, a mo-
TOMY W HE OIIHOETCs Take TOCIIe MIJITMOHA CIIOKCHUH.

[TosTOMY IpH TIPaBHIIBHOM OpraHU3AIMN TPYIa CIeAyeT YHHKAIbHYIO paboTy
MOPYYaTh YEIOBEKY, a CKy4YHBIC, MHOTOKPATHO MOBTOPSIOIIUCCS NCHCTBUS — Ma-
muHe. BoT moueMy B KaKAOM f3bIKE IPOIPaMMHpPOBAHHUS, HA KOTOPOM YEJIOBEK
OTIMCHIBACT 3aaHUs KOMIBIOTEPY, ITOJDKHBI MPHCYTCTBOBATH CPENCTBA OMHCAHHS
MOBTOPSIOIIUXCS IEHCTBUI, KOTOphIe B MHQOpMATHKE HA3BIBAIOT HuKIamu. Takue
cpezcTBa cymiecTByoT 1 B [lackare.
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Huxurer mpencTaBisioT coOol OMUH W3 CIIOCOOOB OPraHHM3AIMH MOPSIKA BBI-
MIOJIHEHHS OIEPAaTOPOB IPOrPAMMBI, OHH YHPAGJIsAOM BBIIOIHCHUEM IIPOTPAMMBIL.
ITosTOMY X OTHOCAT K YHPAGAAIOUUM CIPYKINYDAM A3bIKA NPOZPAMMUPOBAHUL.

Panee, Ha TpenBIOyMNAX ypoKax, MBI YK€ MO3HAKOMIUIHCH C IByMs BHIaMHU
YHPaBIIOMUX CTPYKTYp. [lepBast 3 HUX — 3TO nOCIE08AMEILHOCHY, YT CepUs
OIEepaTOPOB, MPETyCMaTPUBAOIIAS UX BBITOJHEHUE CTPOTO OMH 33 JPYTUM B I10-
pSKe WX CIIEZOBaHUSA B Iporpamme. Jlpyras ynpaBisiomas CTpyKTypa — eemeie-
Hue, KoTopoe B [lackaie oCcyIecTBIsSIETCS YCIOBHBIM OIIEPaTOPOM:

if <ycnosue> then <omneparop-1> else <omepaTop-2>
W CITy)KHT JUISl Pa3BETBICHHS XOJa BHIOIHEHNS IIPOTrpaMMbI Ha pa3HbIe HaIpaBile-
HUSA («BETBHY).

[IpumMeps! 06eNX CTPYKTYpP — CEPHU M BETBICHUS — YUUTENIb MOXKET IPOJIEMOHCTPH-

POBaTh C MOMOIIBIO NMPOSKTOpA B BHIE KOPOTKHX (parMEeHTOB MporpaMm (HO He
6mok-cxem!). OGpa3Iisl craioB Moka3aHsl Ha puc. 17.1a, 6.

L:=sqrt(x)

Puc. 17.1a. [Ipumep donornumenvroco caatioa,
OEMOHCIMPUPYIOUe20 BbIYUCTEHUSL NO TUHETHOMY ANeOPUMMY

BETBACHHH, IIpuMEPBL

if a2 > b then write("Uuncao ’, a, © > uncaa , b)

else write(Uncao °, a, © <= uncaa’

if z = 0 then

Onmnbxa: Ha HYAb ACANTH HCAB3A';

Puc. 17.16. I[Ipumep donornumenvroco caatioa,
OeMOHCmpUpYIOue20 ynpasisiowyio CmpyKmypy «8emeieHue
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CerofHst Mbl PUCTYIIAEM K U3YYEHHUIO TPEThEHl YIPaBIAOIIEH CTPYKTYPhl —
nuKIia. 3aMeTuM, 4To eie B 1968 roay Beigaromuiics mporpaMmmuct Ozacrep Jlenk-
CTpa B CBOEHl cTaThe «3aMETKH M0 CTPYKTYPHOMY IIPOrpaMMHUPOBAHUIO» JT0Ka3al,
YTO JIIOOYIO MPOTpamMMy, CKOJNb ObI CIIOXKHOW OHAa HH ObITa, MOXXHO HAIUCATh, HC-
TI0JIb3Y$1 BCETO TPH YIPABIIAIOIINX CTPYKTYPBI — CEPHIO, BETBJICHUE U IIUKJI. DTO 3Ha-
YHT, YTO BIIOJIHE MOXKHO O0ONTHCH O€3 6e3yCcIOBHOM Mepenaun ynpasieHust go to.

HWrak, nukiasl OyIyT HaM MHTEPECHBI U KaK OTePaToOphl sS3bIKa MPOrpaMMHUpPO-
BaHUS (IIUKJIYECKHE ONEPaTOPhI), M KaK OJHA M3 YIPABIAIOMINX CTPYKTYP S3BIKA.

3/1ech yMECTHO MOPEKOMEHAOBATh HIKOJBHHKAM ITOCMOTpPETh TEpBbIE JBa Kajapa
ypoka 17 («Bumbl omepatopoB nukia. MrepannoHHbIE HUKIBI») MO TeMe «SI3bIk
Turbo Pascal» u3 cocraBa 006pa3oBaTenbHOT0 KoMIUIeKca «BoluncnnTensHas mare-
MaTHKa U IporpaMMHUpoBaHue». [Ipy 3TOM Ha/l0 MOCTapaThCs YHTH OT 00CYKAESHHS
TOJIOKEHHSI O JINHEHHOCTH OIIepaTOpOB TeJa IIMKJIA, TaK KaK B IEHCTBUTEILHOCTH B
TeJle MUKJIa JOIyCTUMBI M JPYTHE YIIPaBISIONINEe CTPYKTYPhI — BETBIICHHS U IPyTHE
LUKJIBL, O 4eM OyJieT HATH Peub Ha CICIYIOIEM YPOKE.

IloHumas, Kakue ACUCTBHS MPEACTOMT IPOM3BECTH IMKIY B IPOrpamMe,
MOXXHO TIPEICTAaBUTh, M3 KaKWX YacTell MOJDKHA COCTOSATh 3Ta YIIPaBIIAIONIas
cTpykrypa. [Ipexxae Bcero, B Hell HEOOXOIUMO YKa3aTh KOMITBIOTEPY, KaKHe Olle-
paTopsl TOJDKHBI TIOBTOPSATHCS [IPU BBIMOJIHCHUH MUKIA. TaKyr MOBTOPSIOLIYIOCS
YacTh Ha3bIBAIOT MEIOM WUKAA. B HEro MOTyT BXOIWTH JIFOOBIC OMEPATOPHI H
YIpaBIIIOMIAE KOHCTPYKIIUU — CEPHH, BETBICHUS U Take, KaK MBI YBUANM Ha Cie-
JIYIOIIEM YPOKe, IUKIIBI.

Bropas BaXkHas 4acTh ONMHCAHWA IUKJIA — 3TO yC/l06Ue 3A8epuien s, KOTOpoe
olIpenernsieT, Koraa MUK JOJDKeH 3aKOHUUTHCA. JIeTKO OHATH, YTO €CIH UK OyAeT
MIOBTOPSATECST OECKOHEYHO, TO OH HE TOJIBKO HE MPUHECET HUKAKOH MONB3bI, HO U HE
MO3BOJIUT KOMITBIOTEPY BBITMOJHATH APYryl0 pabOTy — NpOU3OIHIET 3ayukiusanue.
OOBIYHO K 3aNUKIMBAHHSIM MMPHBOIAT OLUIMOKH HEOIBITHBIX IMPOTPAMMHUCTOB IIPU
HaIVMCaHWH IHAKJIOB.

[{uKIbI, B KOTOPBIX YCIOBUE 3aBEPIICHUS 3AIIUCHIBACTCS B BHJC JIOTHYSCKOTO
OTHOIICHUS IBYX BBIPXCHUI (KaK B YCIOBHOM orepaTope if), Ml Oymem Hasbl-
BaTh umepauyuonnsimu yukiamu. [1o Mecty poBepKH OKOHYaHUS UTESPALUOHHO-
O IHUKJIA PA3IHYAIOTCS IBa BHIA IUKIMYCCKUX AITOPUTMOB!

o yuxn c npedycnoguem (nuka [IOKA);
o yuka ¢ nocmyciaosuem (ki J10).

VY4auTenp MpOCUT ydalIuxcsl BKIIOYNTH Kanp 4 ypoka 17 mo teme «S3pik Turbo
Pascal» (puc. 17.2) u koMMeHTUpYeT QparMeHT TEKCTa Ha 3TOM ciaijie, JeKiapu-
pyroumii oTcyTcTBHE CKOOOK begin 1 end B IIUKIIE C IIOCTYCIOBHEM.



232 1C:LLkona. BeiyucnumernsHas MamemMamuka u rnpospammuposarue, 10-11 k.

TarAasaTe CNARA + TARET £

CHISCTRYIT HACKOKKD GOpMATOR

ORETRYRLHI GPFEHIGALIE WANR A
MTEPAUMOHHBIE UHKAB FER0ENI feu, CNND ¢ mOMEHNTY
Usien NOKA Uwwen A0 Npumedanmn
‘while repaat st while wsnoasaaTon,
e —
yenonue do

ussn repeat ssnonneETce,
<ONEpaTOPM | oxs yonoswe nowHO;

=oneparop>; |untll ycnoawe | s uywwkne repeat ne
TREBYETCR DBPAMNENME
TN UHIND € NOHOUG
onepaTopHux crofox
begin u end.

Puc. 17.2. Kaop 4 ypoka 17

B ¢dopmare (cxeme ommcanus) mukia while (UMKI ¢ HPEXyCIOBHEM, WU
it [TOKA) Benen 3a 3azonioexkom yukna, coctosmmM u3 ciosa while (ITOKA),
ycnosusa 3agepuwienua u ciosa do (BBIIIOJIHUTD), mpemycMoTpeH oOnuH-
eIMHCTBEHHBIH omeparop. Ecim ke HeoOXoauMo, YTOOBI B Tele MUKIa MOBTOPS-
JIUCh HECKOJBKO OMepalyii, MPOrpaMMHUCT JOJDKCH CAENaTh TEJO IMKIA TOXE
€IMHCTBEHHBIM, HO cocmaghbim oreparopoM. COCTaBHON OmepaTop MOXKET COCTO-
STh W3 JIOOOTO YHCIIa ONEPaTOPOB, 3aKIIOYCHHBIX B CIICIHATbHBIE CKOOKH — OT-
KPBIBAIOIIYIO W 3aKPHIBAONIYI0. [Ipi 3TOM OTKpBIBaromeld CKOOKOW COCTaBHOTO
omeparopa CIyKUT KioueBoe cioBo s3bika Ilackans begin, a 3akpeiBatonieit
CKOOKOH — ci10BO end.

HOCHCIIyIOHIyIO JacTb MOHOJIOra y4YuTECJIb HA4YMHACT C BOIIpOCa B HAACXKAC Ha TO,
YTO OTBET MOXKET POJAUTHCA B KJ1acCe.

HyxHbl 11 begin u end B 1IUKIIE C IOCTYCIOBUEM?

31ech HAYaIo MUKJIa OTMEYCHO 3a20106Kom — ciioBoM repeat ([IOBTOPH),
CTOSILLIMM TIepeJ1 TEJIOM LKA, & KOHEL| LIUKJIA — CIPOKOU 3a8epuienis, COCTOSILECH
n3 cioBa until (/IO cux mop, JIO Tex mop, MoKa) U yciosuem 3a8epuieHus K-
na. IToaToMy clioBo repeat W yclioBHe 3aBEepIleHHUS, Cleayomiee 3a until, caMu
UTPAIOT POJH OTKPHIBAIOIICH M 3aKphIBAIOIIeii CKOOOK. 3HAYNT, HY KAl B UCITOIH30-
BaHHU KaKUX-JTHOO PYTHX CKOOOK HET, a B TEJe IMKJIa MEXIYy CTPOKOH 3aroioBKa
U CTPOKOH 3aBEpILICHNUs] MOXKHO 3allUCaTh CKOJIBKO YTOAHO ONEpaTopoB, IPHUYEM BCE
9TH OIEPATOPHI 00Pa3yIOT COCTABHOMN OMEpaTop Teja IUKJIA C HOCTYCIOBHEM.

Manee yunTtenb NPUIIIAIIACT [IKOJBHHUKOB K 00CYKICHUIO 3a1aHusl B Kajpe 5 ypoka
17 mo teme «SI3b1k Turbo Pascal» (puc. 17.3), a mpu caMOCTOSATETHHOM OCBOCHUH
Marepuaia y4Jaluecs BhIIOIHSIOT 3a/IaHNe, BHIHECEHHOE B IIPABYIO 4acTh YKpaHa.
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K xakoMmy tumy oTHOcHTCS 3TOT LUKI? (Oorcudaemvlii omgem. 3TO LUKI C
npeayciaoBueM. OOCyxkIeHHe OTBETa MOXKET U JOJDKHO OBITh KOJIJIEKTUBHBIM. )

== —— 2, TG — RANPOE, [CRSRHUTS

ERS Ty TR p—

CRONWED PAT WNONKHTCH TRND WHEN3
W waEoe IHaesee BYSET HMOTH Negosonman B7

LiA = 10 2) A = Ap

B =1 B o= 15
WHILE (A > 0) do WIILE (A > 0) do

Bagin Bagin
A= 2 B=8%1;
P A=A-1;

End: End ;

Puc. 17.3. Kaop 5 ypoxa 17

Ioka kangp 5 meMOHCTpUpPYETCs Ha SKPaHE MPOCKTOPA, YUUTENIb TOBOPHUT 00
omepaTopax MPUCBAUBAHMSA, MPEAIISCTBYIOMUX HUKIY. DTH ONepaTOpbl MPUCBAU-
BAIOT HayaIbHBIC 3HAYCHUS, M3MCHSIOMINECS B XOJ€ BBHITOJHEHUS LUKIA. Takue
MIPUCBAMBaHUs HA3BIBAIOT ONCPALUSAMHY UHUYUAAUIAWNUY TICPEMCHHBIX UK.

Benen 3a obcyxxneHneM Kajpa S5 3agaeTcs BONPOC, KAaCAIOUIMICS TJIaBHOTO
OTJIMYHS IIUKJIOB IBYX PacCMAaTPUBACMBIX THIIOB: KAKOW M3 IUKIOB MOXET HE IT0-
BTOPUTKCS HU pa3y? [Ipu kakux yCIOBHSX 3TO mpousoinet? (Omeem: 3TO MOXKET
CIIyYUTBCS, TOIBKO €CIU MPEIYCIOBHE OKaKETCsI HEBBITIONHCHHBIM B Havyalle IUK-
na. B mukie, umeroieM MnocTycioBue, TeNO LMKIA, 10 KpalHeW mepe, OAuH pa3
OyJeT BBITTOJIHEHO B JTFOOOM ciydae.)

Hocnenyrommuit kanp 6 (puc. 17.4) pekoMeHAYeTCs HE TONBKO MPOYUTATh, HO
u npociymatk. [IpaBna, nHPpOpMAaIHs ¢ 3TOro Kajapa (B HECKOJIIBKO MHOU (opMme)
ObUTa IpeACTaBIICHA YYUTEIeM paHee, HO, TeM He MeHee, BaXKHOCTh yCJIOBHUS 3a-
BEPIICHUS ITOTICPKIBACTCS MOCTPOCHHBIM TaKUM 00pa3oM 3aKpeIIeHUEM.
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H

Tlpt PEUEHIN 33074 © WERSRIODINAE
wpuenon £10) i MK uRnBixnua yuecT,
ATD £ TRNG LIS CEEIATAS D ADTERN
PP TETRORATE MB4AHION,

hrcrs s Bwzod n gens Ecan
HE PEATCMOTRETE HAIINE TaROT
MErEMIN, BoIHnineT Geci
{rauprnnssant), poTopesd s
MEXIHMIM DLIXOAA U3 LMENA ~ HANUYME B TENS !::;'::::_,w"""u S on
MMERA ONBRATORE, MERRIWETD IMA4EHNE
YENCUHR NOUTORSHAA WHKNA,

Puc. 17.4. Kaop 6 ypoxa 17

Janee mocneqoBaTeIbHO BBI3BIBAIOTCA (JIEMOHCTPUPYIOTCS) Kajapsl 7 1 8 (pHc.
17.5 n 17.6) — mocTaHOBKa 3aJa4d ¥ OMMCAHHE COOTBETCTBYIOLICH MporpamMmel. B
Kazipe 7 y4JarmMcsi peKOMEH/IyeTcsl 3allyCTHTh cpely penakriuposanus Turbo Pascal
— HayMHaeTcs naboparopHast paboTa. [Ipy 3TOM ydnTens NpogoKaeT JEMOHCTPH-

PpoBaThb Kaap 8 ¢ TOMOIIBIO IMPOCKTOpA, IMMOCKOJIbKY HpeZ[CTaBHeHHLIP’I B OTOM KaJp¢€
TEKCT OPOrpaMmbl ydyaliuecs JOJIKHBI BBECTH Ha CBOMX KOMIIBIOTEPAX.

[Frasar, crsism + temer nerume

U0 Al BT g ¢
MSLYCADINEM HATMLEM TpapammY,
WMBOGALLYHD VTAAPATM SHGEN 0T
e —
ant

D sHpan P VP
MMCEN OT BBEAEHHOrD HWCAR Ao 1,

Puc. 17.5. Kaop 7 ypoxa 17
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nA npobep pafian
AprpaNN JAMYERNT Cpody TypSe
Macwany, seeanTe o el TOKET Mporpamm,
Program UW; IANYCTHTE B8 NN HAATLHOM Jotarsamsnn V.
5 pitecas, WanpiEp, 3 m NOCUOTpATE 1A
Var N: Integer; pragnLTar
Begin
Write ('Bmemwre wicno');
ReadLn (N);
While N > 0 do
begin
Writeln (N*N);
H=H - 1;
end;
End .

Puc. 17.6. Kaop 8 ypoka 17

VYuurens HaOOAAET 32 HHIMBUAYAIbHON (JIMOO MapHOH) paboToN yYEeHHKOB
B Cpefe IpOrpaMMHPOBAHMSA, KOMMEHTHPYET OIMIMOKH KOMIIMJISILUH, €CIU OHH

€CTb, HAIOMHHAET, KaK IOCMOTPETh Pe3yJIbTaT paboTHI MPOTPaAMMBI.

o 3aBepmernn paboOTHI ydamuecs NepexosiT K kanpy 9 (puc. 17.7). Crava-
Jla IPOCTYIIUBAEeTCs TEKCT, 3aTe€M Y4YHTeNb OOpalaeT BHUMAHUE Ha MOCTaHOBKY
ouepeHOM 3a/1auH.

|

repatpaiiiD sl HCIAALIATEN B T0X
ENpSERE, KITAR TAPIHRR HENIEECTHO
ECATLEHUOR KONSRCTRO NORTOPAKNA
BAINRLA TARE GRNE. HRETD BRI
ARG PRLLINTY K HERBAREF e ¢
FRRAYEAUENEM, T4 1 WIKA €
PECTICAUBNEN

3apaua

B CYMMY RCEX
wWcen & uuTepeane [1;2k+1].

LI

Puc. 17.7. Kaop 9 ypoxa 17
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Kamp 10 (puc. 17.8) — 3T0 penieHne 3ama4yn U3 MPeIbIIymero kaapa. J1a 3a-
Jlaya IEMOHCTPUPYET BTOPOH TUI UTEPALIMOHHOTO LUKJIA — LUKJI C TIOCTYCIOBUEM.
Ee pemenne Toxe 1enecooOpa3HO MPOBECTH KOJUIEKTHBHO. JIMKTOPCKWI TEKCT,
corpoBoXIaroImui kaap 10, OTHOCHTCS HE K OOCY)KICHHUIO pelleHus, a paboraet
Ha 3aKpeyieHe NOHUMAaHUs CTPYKTYPbl LIMKJIOB 3TOrO THIA.

TV ANATY. EATAS & AT nAR =

# Bunuane, 450 B ik Repesd
2 gBPILLABHNR TAAR LIS &
NIGATAURK) ORAPATOEAIE Cnfiok Eegn i

Japasa

End

BLiYHENNTE CYMMY BESX HBYOTHRIK
HHEEn B MuTepsane [1; 2k+1].

Frogram Sum;

Var m, =, a, k: Integur:
Hagin

LEEL S ¥ I

Readln (k).
Hepest

5 = ata;

a: = ard;

n: = n#l;

Until (n > k)i
Writaln [2: 8)r
End.

Puc. 17.8. Kadp 10 ypoxa 17

Hocneanuit kagp ypoxa 17 (puc. 17.9), moaBonss UTOrH, JEMOHCTPUPYET
CTPYKTYpPBl UTEPAllMOHHBIX LUKIOB. YUHTENIb PEKOMEHIYeT 3a(MKCUPOBATh ITH
CXeMbI B pabounx Terpasx .

Tiew:

— —— i 3o 3HATHN L AOISEEDUNNNES €
SARALI I ENOEDBAMI DFRHIALIN
KBTI EXpYATYR

CNocobbl OPradMIaLMM LUMKNOR:
1) MTEDAUWOHHBIR UMK © Npeaycnosrem (MOKA):

whila ycnomma do
<onepaTop;

) MTEpaUWOHHBIR UWWKN C NoCTyCnoBres (0):
repeat
<onepaTopur
until ycnomme;

Puc. 17.9. Kaop 11 ypoxa 17

1
3 Komust 9T0ro Kajpa Takke MOXKET GbITh pacledaTaHa B TPeGYeMbIX KOJIMYECTBAX B KAYECTBE
pa3zaTodHOro MaTepuaia.
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Bvioaua domawnezo 3a0anus (C 3alHMCHI0 YYANTUMHCS B TETPAIAX WU Ha
JIICKETaX, YIUTEJIeM — B )KypHAJ):

1. Harmcats mporpammy Auist moacdera cymmsl S = 1+ 1/2+ 1/3 +1/4+ ... Ye-
JIOBHEM 3aBEpIICHUsI IUKJIA TOJDKHO CTaTh OTHOIIEeHUE a, — a; < 0.0001, toe a; u a, —
COOTBETCTBEHHO, TEKYIIlee W IMpeAblayIIee Mmpuomnkenne 3Hadenns S. Hago Hamm-
caTh JJBa BapHaHTa IPOTPAMMBIL: OJIUH C TIPEIYCIOBHEM, IPYTOH — C TIOCTYCIOBHEM.

2. [IpumyMaTh M 3amucaTh OJUH IPUMEP LUKIHYSCKON MPOrpaMMBbl C MPEIy-
CJIOBHEM M OJIUH [IPUMEP MPOrPAMMBI C TOCTYCIIOBHEM.

Ypok 18. PerynsipHblie Luuknbl. BnoxeHHble LUKNbI

Hean ypoka: moka3aTh HIKOJIBHHKAM OCHOBHBIE OCOOCHHOCTH M 0OnacTu
MPUMEHEHHS PETYISPHBIX LUKJIOB — IIUKJIOB C (PMKCUPOBAHHBIM KOJIMYECTBOM I10-
BTOPEHUM.

PacnoJioxkeHue Ha JucKe:
Bce kypesr > A3pik Turbo Pascal > Ypok 18. Perynsipupie nukisl. BrnoxeH-
HBbIE LIUKJIBI.

Xon ypoka

Ypok HauMHAETCs ¢ IPOBEPKM AoMAallHUX 3anaHuil. Ilepsele nBa 3amaHus —
obmmue I BceX, MO3TOMY yUYHUTENb HMPOCHT YYCHHWKOB, BBIOJIHUBINNX 3aJaHU,
BBECTH B OKHE cpenbl Turbo Pascal, oTkommunupoBaTh U 3alyCTHTh HpOrpaMmy,
coJepKallyo LUKI ¢ mpexycinoBueM. CpaBHHBAIOTCsSl pe3ynbTaThl. 3aTeM TaKHe
AKe OTepalliyl BBIOIHAIOTCS JUIA IUKMIA ¢ MOCTyclioBHeM. [Toka mIkoIsHUKK HaOu-
paroT TEKCTHI IIPOrpaMM, YUMTENIb IPOCMATPUBAET U OLICHUBAET IPUMEPHI 3a7ad,
3allMCaHHbIE B JOMALIHUAX TETPAIIX.

Bpewms, oTBOAMMOE Ha IPOBEPKY AOMAIIHUX 3aJaHui, — 10 10 MUHYT.

HoBslil MaTepynanx BOCTIPHHIMAETCS YHAIIUMHUCS € SKpaHa B XOZE MPOCMOTpa
KaJpoB ¥ MPOCIYIIUBAHUSA JUKTOPCKOro TekcTa. CMeHa KaJpoB MPOU3BOJUTCS IO
KOMaHJIe YYUTEeNsI, KOTOPbIH MoIpoOHO KOMMEHTHpYeT Kaaps! 2, 3 u 4 (puc. 17.10
-17.12).
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Spamtt 1 35 E R T E 9 W0 G

[T arams cowian + veees nvemn =

PEryRAIOT W
RERBATCA TO, NTO YHCND NOBTOREsEA
CTRRATOROR LpKNa 40K BT KIRACTHD
aapanes

Peryniphiii GUen NpAMOrD NepeeusTa:
For i := nl to n2 do cneparop:

= napametp uwkna {cueTHmk),
MOREMEHHER UENOTS THIA;

A1 H N2 - Ha4ANLHOE W koHE HOR
IHANEHMA CHETUWER.

|

axtima | repey v

Puc. 17.10. Kaop 2 ypoka 18

Sranant 12 £ 5 B F B0 UE AT e

Tior aame SnAiAm © Taner mbesn -]

IDENE JSFMBIAKE ABRYES ETOATS. D3
PEGTER, KETURA NEETERRETCA
yaeaniecos O COCTRENRET TEND LWNKES
BuinonineTen perynnpHLe uwkn
NPAMOTO NePeCYeTa Tak:

1 ni, n2;
2} [TEE ] ni;
3) ecnu
Gonwwo N, 10 MWNOTHOKWD LIKND
AAKAHYHBAATCA,
4] BLINONHAGTCA TENS WMKAA;
5§) Hal

wMEna
OEYWECTRANETER NEREXOA K NywKTy 3.

= o o |

axtanmg | Briepey se

Puc. 17.11. Kaop 3 ypoka 18
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B uwactHOCTH, B Kanpe 3, rAe B TUKTOPCKOM TEKCTE JACKJIAPUPYETCS eIUHCT-
BCHHOCTH OII€paTopa B TCJIC MHUKJIA, YIYUTCIb CTABUT IIEPE] yJaIUMHUCI BOIIPOC:
KaK MOJKHO 00ECIIeYHTh TaKOe YCIOBHE, €CIM HEOOXOAMMO TIOBTOPUTH B IHKIIC HE
OJIMH, a HECKOJIbKO omnepaTopoB? (Oocudaemulii omeem: BBECTH COCTABHOH ormepa-
TOp, 00pa3oBaB e€ro W3 TPYMIIHI MpeAaraéMbiXx K MOBTOPEHHUIO ONEPaTOPOB M 3a-
KIIIOYHB ee MeXy cioBaMu begin u end.)

HnANECEED EHN0ANENIT TENE LS
o THETCH A EDESF0 Binamiea

uHKna &

for i := nl to n2 do

MGRHG BheCTN TR 1o dhopuyne n2 -t + 1

Puc. 17.12. Kaop 4 ypoka 18

KommenTtupys xanaps! 2—4, yautens OTMedYaeT, 9To TpaHuLE! #1 u #2 m3MeHe-
HHS IEPEMEHHON IIMKJIa i BOBCE HE 00S3aTEIBbHO NOIDKHBI ObITH KOHCTaHTaMu. OHU
MOTYT OBITh ¥ IEPEMEHHBIMH, W BBHIPAKEHUSIMH LEJI0r0 THHA. BaykHO JIMIb, YTOOBI
YHCIIOBBIC 3HaUCeHUS 71 1 12 ObIIM BBIYHMCIEHBI O IEPBOTO BHIOIHEHHUS Tella UK.

Cpenu KOMMEHTAapHeB yIUTeNs 00sS3aTeTBHO JTOJDKHO OBITH 3alpeleHne u3-
MEHEHHUS TIEPEMEHHOM LHMKJIa ONepaTopaMM Tejla LUKJIA. JTO O00CTOSATEIbCTBO
OUCHb BAXHO, TeM OoJiee, UTO B UHCIO yNPaKHEHUIl 3TOro ypoKa BHIHECEH U KaJp
(Ne 7), re 3TO orpaHn4eHue OOBIrphIBaeTCA, He Oy IydH JeKIapUPOBAHHBIM B TEO-
PETHYECKOM MaTepualie ypoKa. 3JeCh YUHMTEIbCKUA KOMMEHTapUi HYXEH Kak
MOATOTOBKA K YKa3aHHOMY YIPaXXHEHHUIO.

To, 4To, B OTAMYME OT UTEPALIMOHHBIX IUKJIOB, B PETYJIAPHOM LIUKJIE 3apaHee
M3BECTHO YHCJIO TIOBTOPEHHH NHKJA, MO3BOJSIET HCIIOJIB30BATH CHENH(UYCCKHE
0COOCHHOCTH TaKOT'o OIlepaTopa:

® go-nepevix, y MPOrpaMMHUCTa HET HEOOXOJMMOCTH B 3aIMCH YCJIOBHMA: 311€Ch
HE MPUCYTCTBYIOT SBHO HH HPEIYCIOBUs, HU MOCTYCIOBHS (OIHAKO HEsBHAS
MPOBEPKA UMEET MECTO: CUETYMK MEHSIET CBOE 3HAYSHHE MPH KaxIOM MOBTO-
PCSHHU TeNa IUKJIa U CPABHUBACTCS C TPAHUICH — 3HAUCHHEM #2);

® 80-6MOpbIX, HC HYXCH OTACTBHBIN OonepaTop MHUIHUAJIU3alluH, ITPpUCBANBarO-
H.[I/Iﬁ HepeMeHHOﬁ HUKJIa HAa4YaJIbHOC 3HAYCHHUE, IMOCKOJIbKY TaKoi onepartop,
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0 CYIIECTBY, YK€ «BCTPOCH» B PETYIAPHBIA UK (HEOCPEACTBEHHO Cpasy

HOCIIe KITI0YeBOTO cioBa for).

DTN 0COOCHHOCTH PEryJIPHOro LUKJIA IENAT ero 6ojice KOMIAKTHBIM II0
CPaBHCHUIO C UTCPAIITMOHHBIMU.

Hanee Bxmowaercs kaap S5 (puc. 17.13), Ha KOTOpOM 3a)UKCHPOBAHBI TPH
BOIPOCA-3aJ[aHKsI O KOJMYECTBE MOBTOPEHUI B MPUBEICHHBIX PETYJISPHBIX IHK-
nax. Yuureib JKIET OTBETA IIKOJHbHUKOB U OPraHu3yceT o6cy>1<,ueH1/Ie ux pemeHHﬁ.

Tiorasam csfam + Temer nerumn =

A venepe — wunpoc. [T cnedd. Crmeen
e o |

Cronbso pas Byaet BWnonHeHo Teno
UMKAA & SAHHGIM 38FON0BROMT

1) for i := =10 to -4 do

2) for i := 6 to 2 do

3) for 4 := 3 to 3 deo
PANCAL = W 5 |

Puc. 17.13. Kadp 5 ypoka 18

ITocne aToro oOCYXICHHS MPOM3BOMUTCS Mepexon K kaapy 6 (puc. 17.14),
IJIe TIPOU3BOIUTCS TIIATEIBHBIA Pa300p MPOTrpaMMbl, BBITIONHSIOMICH BO3BEICHUE
YHCiIa B [ENyI0 CTeNeHb. JTO peajbHas MporpaMMa, B KOTOPOH TeMOHCTPHPYIOTCS
paHee M3yUCHHBIC MEXaHU3MBI ITporpaMMupoBanus Ha [Tackaie, oTHAKO OCHOBHOE
BHUMaHHUE 37IeCh JOJDKHO OBITh OOpalleHO Ha IUKIUYIHOCTh M (DUKCHPOBAHHOE
YHUCJIO TOBTOPEHUI B 3TOM LIMKJIE. 3aCiIyKUBaeT 00CYXIEHHsI BOIIPOC: OYeMy Ie-
pEMEHHas p B 9TOH MPOrpaMMe MHUIHATIH3UPYETCs TIepe] IUKIIOM, a TIepeMEeHHas i
—"et? OTBET MPOCT: XOTA NMepeMeHHas p M UCIOIB3YyeTCsl BHYTPHU Tella IUKJIA, BCe
JKEe TEPEMEHHOW 3TOTO PEryJSIPHOTO LUKIAa OOBSIBICHAa TONBKO IIEPEMEHHAs i,
WCIIOJIb3yeMasi KaK CYETUHK.
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Srana TERE % U5 TR AT e

TIEERI AT, ENRRAR + TRRET RARI =

B KSUBETES NEHURRE HENOAKISE I
Sagaua YRR A piama SR Ay
Biausonnrs a® BUIIBARHIA YNENE B I CTENEHG

Mporpamwma:
Program St;
Var a, p: real,
i, n: integer;
Begin
Write ('Besssve conomanse cvesenm 8l
Raadln (a];
Write ('Beegeve oemst DoXasaTens CTememr’ )

Hwag, | Brepen >

Puc. 17.14. Kadp 6 ypoka 18

Eluie ofHO KOJJIEKTHBHOE 3afiaHue JUisi 0O0CYKAEHHsT — celIbMOM Kaap (pwuc.
17.15), B TekcTaX MPUMEPOB KOTOPOTO HAIO OOHAPYKUTh U MPOKOMMEHTHPOBATH
omuOKy. 3aMETUM, YTO €CJIM yYUTEIb HE MPOKOMMEHTHUPOBAJ 3alpeT U3MCHCHHS
HepeMeHHOﬁ UKJIIa (CM. BLIHIC), TO IaThb MNPaBUJIbHBIC OTBETHI HA IMOCTAaBJICHHBLIC
BONIPOCH! ydamumMmcst oyzaet tpyano. Kaap ke 8 (puc. 17.16) comep>kKuT mpaBHIIb-
HBIH (HO HE KOMMEHTHPYEMEIii) OTBET.

Bunomme 3aganee o crodd)

ToNpaGYATE DTHETMTL, KIEWE hParueTLl APCrPIMMLY
sanwcamil Ge1 ownbor

1) FOR I := 2 TO 20 Do
WriteLn (I);

2) FOR I := 2 TO 20 Do
I :=71¢+1:

3) FOR I =2 T0 20 Do
ReadLn (I):

4) FOR I := 2 TO 20 Do
Ai=T*1I;

AL AL

a1 | Evepey n

Puc. 17.15. Kaop 7 ypoka 18
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W CpasHnTe CEOR OTEET © NPEERNEMM
fene cnadd u rowcieen).

1) FOR I := 2 TO 20 De
WriteLn (I):

2) FOR = 2 TO 20 Do

Iit= I+ 1

3) FOR I = 2 TO 20 Do
Readln (I):

4) FOR I := 2 TO 20 Do
A:=1I"I;
MRABHALKG JANKCANLI BParueTLl
non HoMEpak 1 W 4

Puc. 17.16. Kaop 8 ypoka 18

IIpencraBnsercss JOrHYHBIM TOCTIE Kajipa 8 HCIMOIb30BaTh 3aKIFOUATEIbHBIH
kagp 11 (puc. 17.17). Ieno B ToM, 9To Kaap 11 HEMOCPEACTBEHHO MPOIOJDKACT
pPa3roBOp O CBOMCTBAaxX PEryJSPHBIX IMKIOB, BBOJAS €Ill€ OJHY HMHTEPECHYIO HX
Pa3HOBHUIIHOCTh, TOTJA Kak Kaapbl 9 u 10 pacckasbIBalOT O CTPYKTYPHBIX B3aUMO-
OTHOIICHUSX IMKIIOB JIIOOBIX BHUIOB — KaK PETYJSIPHBIX, TaK U UTCPAI[IOHHBIX.
JletictBurenbHO, B Kaape 11 nmoka3zaHo HampaBlieHHE U3MEHEHHsI TIGPEMEHHOM K-
na. B peryispHBIX IMKIAX TaKoro TUMA MEpeMeHHass MOXET He Bo3pacTarh (Kak
9TO OBUIO BO BCEX HCIOJB30BAaHHBIX JIO CHX IOp MpuUMepax), a yObIBaTh, 4TO yKa-
3bIBAETCS KJIIOUEBBIM CIIOBOM downto B 3arojloBOYHON CTPOKE LUKJA, TAE OHO
3aMeHseT to.

Cnocobil OprannIaumK PerynRRFHLIX UWKNOE

1) umxn © Npsewiv oTCYETOM:

for i := nl to n2 do ocneparop;

2) umen & oBpaTHLIM CTCHETOM:
for i := n2 downto nl do oneparop:

Puc. 17.17. Kaop 11 ypoxa 18



[Tocne 3Toro MOXKHO 3aBEPIINTH W3yYeHHE HOBOTO MaTepHana ypoka IeMOH-
crpanueit kaapoB 9 u 10 (puc. 17.18 u 17.19). 31ech BBOASTCS BaXKHBIC MOHITHS
BJIO)KEHHBIX W TTOCJICIOBATEIFHBIX IIUKIOB M HATJIAHO AEMOHCTPUPYIOTCS JIOMYC-
TAMBbIE ¥ HEJOMYCTUMBIE COBMEIIEHUS NUKIOB. JTO OTpaHUYECHHE Ha BIIOXKEH-
HOCTBh OTHOCHTCS K ITMKJIaM JTIOOBIX THIIOB.

e o o ) e 1151 1"~ By e
Tiow £3aTS ENANAL + TERET PERLAN ncwerves el
uHKn A, MOMHD
o MM NPEACTABMTE
BEOMMHOO PACAONONEHAN UMKNOS:
BAOMEHHEIE
MOCAEA0BATEN LHLIE
IANpeweHHbIE
A3

R [ o—

eEna iy pRIAHIHAE IS uEL
LIKNS, LIREHD OFAHIGORSTY. RACLUA

EI0MMHLS LEHNIBEEHR NPOMpEuL, et 8

PPOFPAULA EOASRHETER JBR CIRYITYRM
UMKRZ, T0 STH CERYRY DL ASMNs AHBD
EARAORRTL SHE TR APYION 1t A ST
BBz UBETRR, UHD DB I CTRYRTYR
AOMRHR BTk RATREHA B AV

Puc. 17.18. Kaop 9 ypoxa 18

Frogram Test;
Var 1, 3 :
Begin
For 1 := 1 te 2 do
Begin
For j := 1 to 3 do
Weiteln ('Besmmet napamesp I=', i, ',',
‘muyspemmut napassTp J=', ) ;
Weiteln:
End;
Roadln;
End.

Integer;

LI

----- cay | Brepen =

Ppnba0M FRoCTa MNP WO
MAPIAMTROR B ENowessax (iaae For

|

Puc. 17.19. Kaop 10 ypoxa 18




