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Toceawaemces npog. A.B. Bopsenkogy
BBeaenue

Pascal ABC.NET — »5t0 s3pIk mporpammupoBanus [lackamb HOBOTO
IOKOJIEHHS, BKIIOYAIONINHA Kitaccuueckui Ilackaiib, OOIBITHMHCTBO BO3MOXK-
HocTel s3bika Delphi, a Takxke pan coOcTBeHHBIX paciuupenuii. OH peanu-
30BaH Ha mardpopme Microsoft. NET

Cucrema Pascal ABC.NET paspaborana Ha QakyyipTeTe MaTeMaTHKH,
MEXaHHMKU M KOMITBIOTEPHBIX Hayk IOxHOro (enepalbHOrO YHHBEPCUTETA,
aKTHBHO pPa3BUBAETCS W MCHOJIB3YETCs Uil OOyYeHHs CTYISHTOB B Kypce
OCHOBBI IPOrpaMMHPOBAHUSI.

KiroueBbimu ocodbennoctsimu PascalABC.NET siBasiiores:

L. Bricokast coBmectumocts ¢ Borland Pascal 7.0 u Delphi.

2. Ienepanus xona st iatgopmel NET.

3. Bo3mosxkHoCTh focTyna k orpoMHOMY KoiudectBy .NET-
OMOIMOTEK OT KOHTEHHEPHBIX KJIACCOB 0 CPEACTB pabOTHI C CETHIO.

4. Campble COBPEMEHHBIE CPEICTBA SA3BIKOB IPOrPAMMHUPOBAHMS:

000011IeHHBIE KJIACCHI M MOANPOrpaMMBbl, HHTEpdeiickl, Teperpyska omnepa-
LW, HCKITIOUeHUs1, cOopka Mmycopa.

5. Cpena pa3paboTKu ¢ BCTPOCHHBIM OTIaTYMKOM, 00ecredu-
BaloIasl MOJICKAa3KH MO KOy, NEPEX0/ K ONPEACICHHUIO U peau3alliy 10/
POrpaMMBl, Ma0JI0HbI K012, aBTOGOpPMaTHPOBaHUE KO/IA.

6. [pocras u 3exTuBHAS pacTpoBas rpadudeckas OHOIHOTEKA.

7. BcrpoeHHsIit a5rekTpoHHbIH 3amaqHuk Programming Taskbook.

Meroanyeckoe Mocooue COAEPKUT JIabopaTopHbIe pabOThI, B KOTOPBIX
paccMaTpUBAIOTCSl AITOPUTMBl JIMHEMHOM, BeTBALIEcA M IUKINYECKOM
CTPYKTYpBI, C TIpUMEpaMH ONHCAHUS JTHX aJITOPUTMOB Ha S3BIKE
Pascal ABC.NET. TIpakTHKyM COJIEPKUT KpaTKHE TEOPETHUYECKUE CBEIe-
HUA O A3BIKE IPOrpaMMHUPOBAHUSA, a TAKXKC 3aJaHuAd JJIA IMMPAKTUYCCKUX 3a-
T JTabopaTopHbIX paboT. [[Be mocienHue paboTH MOCBSIIEHB! TPaKTHYe-
CKOMY IPUIIOKCHUIO AJITOPUTMHU3AINN BBIYUCIUTEIIBHBIX ITPOIECCOB U pac-
CMaTpHUBAIOT PELICHUE HENMHEHHBIX YPaBHEHUI M YUCIEHHOE HWHTEIPUPO-
BaHUeE.


https://ru.wikipedia.org/wiki/Delphi_%28%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%29
https://ru.wikipedia.org/wiki/.NET_Framework

5

JlabopaTtopHas pa6ora Ne 1
HWHTerpupoBaHHas cpega PascalABC.NET

ILlenv pabomer: nproOpecT HAaBBIKK PabOTHI B CHCTEME IPOrpaMMHU-
pOBaHMs Ha IpHMepe HHTErpupoBaHHoii cpenbl Pascal ABC.

OCHOBHBIE NOHATHUA

JTansl NOATOTOBKHU U peuieHud 3a4a4 HAa KOMObHOTEpE

[IpakTHKa MPOrpaMMHPOBAHMS ITOKA3BIBACT, YTO PELICHHE MPHKIAA-
HBIX, HH)KCHEPHBIX, SKOHOMUYECKUX W HAayJIHBIX 3a/1a4 Ha DOBM cIloXHBIH 1
TPYAOEMKHUI TIpoLiecc, COCTOSIIUM U3 cnexyromux stanoB (Puc. 1.1).

1. Ilocmanoeka 3a0auu COCTONT B YETKOM M3JIOKCHUH YCIIOBHS 3aia-
M ¥ OTIpEAEICHUH 0A3aad.

2. Qusuyeckuii 1 mamemamuieckKuil anaiu3. AHaIU3UpyeTcs, Cy-
IIECTBYET JIM BOOOIIE pElIeHHe NaHHOW 3aJauydl ¥ EIUHCTBEHHO JIM OHO.
IMonbupaercst MaTeMaTHUECKUH armapar, ¥ CTPOUTCS MaTeMaTHIecKas Mo-
JeTb JUIS pelieHusl 3a1a4d. BeiOMpaercst MEeTOl WIIM METOJMKA pPEelIeHHs
(coctaBnsitorcss (HOPMYIBI, OMPEIENSIOTCS TPaBUia, CBS3BIBAIOIINAE OTH
(bopMyIBI).

3. Jran anzopummuzayuu. Ha oCHOBaHMM BBHIOPAaHHOTO MeETOJa H
KOHKPETHBIX METOAUK C ydeToM Bo3MokHocTel 11K paspabarsiBaeTcs anro-
PHUTM H CTPOUTCS €r0 cXeMa. DTOT 3Tl 3aKJI0YaeTCs B pa3sIoKEHUN BBIYHC-
JIUTEJILHOTO MpoLecca Ha BO3MOXKHBIE COCTaBHBIE YacTH, OMMCAHUU COJEp-
JKaHUsA Ka)KI[OfI TaKoun YacCTHU, YCTAHOBJICHUM NIOPsJIKA UX CIICJOBAHUA, KOTO-
pBIE OIPEAEIAT CTPYKTYpPY NPOTpaMMBI, T. €. pa3pabaThIBaeTcsi yKpYHMHEH-
HBII alTOPUTM PEIICHHS 33/1a4d U IPOBEPSETCS BOZMOXKHOCTh PEaIM3aIiH
BbIOpaHHOro Mertoza. [logoOHOe pacuiieHeHHe aJropuTMa Ha COCTaBHBIC
YaCTH HAa3bIBACTCS CTPYKTYpPHU3aIHeii.

4. Oman npozpammuposanusn. BriOupaercs s3vlKk U (WIM) cHCTEMa
POrpaMMHPOBAHUS, ¥ B COOTBETCTBHU C AJTOPUTMOM pa3padarbiBacTcs
NIPOTrpaMMa Ha KOHKPETHOM SI3bIKE IIPOTPaMMHUPOBAHUSA.

5. Omnaoka npozpammel U mecmupoganue. OTiaika MpOrpaMMbl CO-
CTOUT B O6Hapy)KeHI/II/I 1 UCTIPABJICHUHN OH_II/I6OK, JOIMYIICHHBIX Ha BCEX OTa-
Iax TPOEKTHPOBaHHUA HporpaMMbl. CHHTAKCHUECKHE OIMMOKH OOHapyXu-
BaIOTCSl KOMITWIIATOPOM, KOTOPBIH BBIAAET cooldiieHne 00 omunoke u e€ Mec-
Te (B OCHOBHOM 3TO OIIMOKH B HAITUCAHUM OIIEPATOPOB) MPU KOMITHIISIHH.
ANTOpUTMHUYECKHE OMMNOKK MM CMBICIOBBIC OOHAPYXHUBAIOTCA B PE3yNbTa-
TE€ TECTHPOBAHUSL.
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6. Pewenue 3a1a4 Ha KOMITBIOTEPE.
7. Obpabdomka pe3ynvmamog pemieHns 3anad. [Ipon3BomuTcs aHAIN3
PE3YIBTaTOB, CTPOSTCS TAONHIBI, TPaHKH, JETAFOTCS BEIBOJBI.

PeanbHas 3a1a49a }—»‘ CriocoBbl 3aTaHHs ‘ } CoJepsraTebHbIA

YPOREHb
k4 ¥
MareMaTHY eCKast N Metoabl, MaTeMaTHIeCKH
MOCTAHORKA thoDMVIIEI ¥POREHE
k4 ¥
‘ ATTOpHTMH3 LA }—»‘ ATTopHTM ‘ AT OpHTMHY eCKHI
YPOBEHE

¥
‘ IIporpaMMHpOBaHHE }—-‘ IIporpanma

KoMIBIOTepHEIH
v ’ YPOREHE

Omnajka » KOMIIBIOTEP
H DCIICHHE

Puc.1.1. HarnsanHast cxema penieHus 3agaqu

PaCCMOTpI/IM 9TaIrbl IPOrpaMMHUpPOBAHNA, OTIIAAKU U PEHICHUA 3a1a4 B
nHTerpupoBaHHoii cpene Pascal ABC.NET

HuTepddeiic cpeanl Pascal ABC.NET u pa6oTa c ¢paitiamu

Oxno npmioxxeHus Pascal ABC.NET cocTont U3 cleIyronx 9acTei:
®  [JJaBHOE MEHIO;

®  [IaHEJIb UHCTPYMEHTOB;
®  TEKCTOBBIH pENaKTop;
®  HIDKHAA [IaHENb.

Iocne BXxona B cpefy B BEpXHEH CTPOKE 3KpaHA MOSBISETCS TIIaBHOE
MEHIO COCTOSIIIEeE U3 CAeAYIONUX pa3aenon (puc 1.2):
1. daiia — pabora ¢ ¢ailiaMu 1 BBIXOJ U3 CUCTEMBI.
IIpaBka — onepaiyy perakropa TEKCTOB U MOUCKA.
Bup — pabora ¢ OKHaMH B CHCTEME.
ITporpamma — BhINOJIHEHHE U OTIIAJIKA TPOTPAMMBI.
CepBHuC — BBI30B BCTIOMOTATEIbHBIX (PYHKITHH.
Monysm — coobrieHne 06 ommoke.
IMomomb — oOparieHue K CpaBOYHUKY

Nk wn



I'maBHOE MEHIO

B PascalABC.NET - o
Qaiin  Mpaska  Bua  Mporpamma  Cepeuc  Mogyma  Momows [Tanens
HHCTPYMEHTOB

TexcToBbIi
|
penakTop

'+ 1;
1=+ 3;
Bxmagku — pr-end.
KPBITBIX  (fii-

J10B g

OkHo BbIBOAS. Tx

| HwxHsas
MaHelb

| = 0xro meimoga [T Crincor omter [ Coobusenis kom.. [ Nokanenbie nepe.. \é MpocoTp seipa...

KnMnMW Wa 4 CronGey 11

Bxknaaku HIKHEH IMaHen

Puc.1.2. UnTepdeiic cpenst Pascal ABC.Net

Br10op pazzaena riaBHOTO MEHIO MOKET OBITH OCYIIECTBIIEH MO0 yKa-
3aTeNieM MBIIIH, JIN00 HaXKaThueM KJIaBuIlU £/ v mepeMelieHrueM o pasje-
JIaM C TTOMOIIBIO TOPH30HTANBHBIX CTPENoK Ha kiaBuatype 11K. Bri6op pas-
JieJia TaK e MOXKET ObITh YCKOPEH OJIHOBPEMEHHBIM Ha)KaTHeM KJIaBuIl A/t
U MepBoil OyKBBI BBIOpaHHOIO IMyHKTa. Hampumep, oIHOBpEMEHHOE Haxa-
THe Alt-@ NPUBOIAUT K TOMY K€ pE3yNIbTaTy, YTO M IMOCIEI0BATENbHOE Ha-
xkatue F10 n @aun. B ciydae ommb0YHOTO BIOOpA OMIIMU JJIsE BO3BpAIlle-
HUSI Ha BBICIIMI ypOBEHb MEHIO HEOOXOJMMO HaXKaTh KJIaBHIIY Esc Min
KHONKY Omumena.

Jns co3maHust HOBOW TporpaMMbl MOXKHO B MeHIo Maiin BeIOpaTh
noaMenro HoBblii 1 HaOparh TEKCT MPOTpaMMBbl. DTO )K€ MOXKHO CHIEJIaTh C
TIOMOIIIBIO OTHOBPEMEHHO HaxaTbIX Knasum Ctri-N.

BBeneHHBIM TEKCT MOXHO COXPaHUTh HAa JHUCK JOCTATOUYHO HAXKaTb
knaBumu Ctrl-S, obparutbes K pasgeny MeHto @aiin u omun CoxpaHuTh

WJIN HAXKaTh 3HAYOK JTUCKETHI 3 Ha ITaHEeJIH HHCTPYMEHTOB.

OnHrM M3 criocoOoM 3arpy3ku (aiiiioB sBisieTcst BEIOOp pasnerna daiii
(puc.1.3) u 3arem omwm OTKPBITH (WH oneparnBHbIX Knasum Ctrl-O) . Tlocne
ATHX JEHCTBUH Ha DKpaHe TOSBISETCS JUAJIOTOBOE OKHO, B KOTOPOM BBIOPAThH

OTKpbIBacMbIi (paiin u HaxaTh KiaBuiry FEnfer. Takke ¢Gaiin MOKHO OTKPBITE C
=
[IOMOILIBIO MTAHEJIM UHCTPYMEHTOB, Ha)KaB HA COOTBETCTBYIOLIUN 3HAYOK



3] PascalABC!

Daiin ‘ MNpaeka Bun Mporpamma Cepsuc  Moaynu  lMomolwb

||j Hogsiii cirl+ N

j Hoesii npoexT

[ Ompors... Crl+0
OTKPLITH NPOEKT...

CoxpaHnTe Cirl+5
CoxpanwTe Kak.., Cirl+Shift+5
CoXpaHnTe Boe

3aKpbiTh

3aKPLITh BCE, KPOME TEKYILErD
= Newats.. Cirl+P

Mocnentune hains 3
MNocnenHUE NPOEKTHI

@ Bbixon

Puc.1.3. Menro daiin

TeKCTOBBIN peAaKTOP

Hexoouwtit MoOyas — 3T0 TEKCT NMPOTPAMMBI, 3alIUCAHHBIA Ha S3BIKE
BBICOKOTO YPOBHSI, B JIAHHOM ClIy4ae 3TO O/iHa U3 Bepcuii s3bika Pascal.

Jig co3maHus W pelaKTHPOBAHUS TEKCTOB IPOIpaMM IpelHa3HauYeH
mexcmosylii pedakmop cuctembl Pascal ABC. Pexum penakTupoBaHusl aB-
TOMAaTUYECKH YCTaHABIIMBAETCs cpasy mocie 3arpy3ku PascalABC: B okne
penakTopa MosBISIETCS Kypcop.

Bce xoMaHIBI pejakTopa yCIOBHO MOXKHO pa3/ienTh Ha KOMaHIbI Ie-
peMelIeHns1 Kypcopa, KOMaH bl y/laJICHHs/BCTaBKH, KOMaH/Ibl PadOTHI C BBI-
JIeTICHHBIMH OJIOKaMH.

Cpean KomMaHJ nepeMellieHHsl Kypcopa Han0oJiee YacTO UCMOJIb3YIOTCS
ciaeayonue:
Ha cTpaHuny Beepx —Pg Up
B Ha4aJlo TeKylLIeil cTpoku — Home
Ha cTpaHuly BHU3 —Pg Dn
B KOHEII TeKyIen crpoku — End
B Hayano nporpammel— Ctrl-HOME
B KoHen nporpammel —Ctrl-END
Komanab! ynajienust 1 BCTaBKH:
BKJTIOUUTH (OTKIIFOYUTH) PEXKUM BCTaBKH — INS
CTEpETh CUMBOJI CIIEBA OT Kypcopa — Backspace
CTEpPETh CUMBOJI CIIPaBa OT Kypcopa WM BBIIEICHHBINH GparMeHT — Del
YIAIUTh CTPOKY, Ha KOTOPO# pacmnoiaraercst kypcop — Ctrl-Y
YIAIHUTh CIOBO cripaBa oT Kypcopa —Ctrl-
BCTaBUTH HOBYIO CTPOKY — Enter
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YIQTUTB BEIOPaHHBIN TEKCT M3 OKHA 1 He TIOMEIIaTh ero B Oydep oomena — Ciri-Del

KOIIUPYET BBIOpaHHBIH TeKCT B Oydep oomena — Ctrl- Ins nmm Ctrl-C

IToMeIIaeT BEIOpaHHBIH TeKCT B Oydep oOMeHa U yHalsieT ero u3 OKHa —
Shift-Del vnu Ctrl-X

TTOMeIIaeT TeKCT U3 Oydepa B akTHBHOE OKHO — Shift- Ins wmu Ctrl-V
J1s1 BbI/IeJIeHHSl TeKCeTa 0J10Ka NPHMEHSTIOTCS clleyIone KOMaH/bl:

BEIIENNTH (pparMeHT Tekcta — Shift - <cmpenxu>

BEIIEINTE Beé —Cirl-A

Penakrop 1mo3BojsieT Takke 00pabarbiBaTh BBIIEICHHBIE (parMeHTHI

TCKCTA. BI)I}ICJ'IeHI/Ie TCKCTA BBIMIOJIHACTCA O6LI‘-IHLIMI/I CpCaACTBaMu: “MBI-
B0 WM KJIaBUIaMu Shift co crpenkamu. KoMaHIpl penakTopa HaXoasaTCs
B MeHio [IpaBka (puc.1.4).

L] Pascal ABC.NET
daiin Mpaeka Bun  Mporpamma  Cepeuc  Mogynu Mamowe
0= OTHEHMTE Ciri4Z [
Pro| '  BoccmadosuTs  Cirl4shift+Z
/i BeipesaTe Crl+x
~3 Konvposate Crl+C
|Lﬁ BcraenTs Cirl+v
&4 Hafima... Cirl4F
éﬂ Haiimi1 panee Cirl-H
H@B SaMEHUTE. .. Cirl+R
Mepeiimi K cTpoke..,,  Cirl+G
BbigenuTs Bce Ctrl+a
Saknanrm 3

Puc.1.4. Mento [IpaBka

IpaBuia opopmiieHMs MPOrpamMm

HaGop Tekcra mporpaMMbl NPOM3BOAMTCS C KiaBUaTyphl. [locne 3a-
TOJTHEHHSI OYePEJHON CTPOKHU CIIEAYeT HaXaTh Ha KIaBUIy <Enter>, 4T00ObI
MEePEBECTH Kypcop Ha CIEAYIOLIYIO CTPOKY.

Kaxxmoe mpemioxeHne IporpaMMbl peKOMEHIYeTCsl HAYMHATE ¢ HOBOM
ctpoku. [Ipeanoxenue B si3bike [Tackaap MOXXET HaUMHATBCA € JIFOOOH Mo3u-
IUN CTPOKH, OJHAKO MpH Habope MporpamMMbl CIEeAyeT MpHIACpPKUBATHCA
CIIE/IYFOLINX MTPABUIL:

IIpu3HakoM XOpoLIEro CTUiIs NPOrPaMMHUPOBAHUS SIBJISIETCSI TIPUMEHE-
HHE OTCTYNOB B CTPOKaxX NMPH O(OPMIICHHH TEKCTOB IPOTPaMM, ITOCKOJIBKY
OHH JICNIAIOT MporpaMmy OoJiee HarsIAHOM (cM. Program Primer3 B mabopa-
TOpHOM padote Ne3).

Tak, oObsiBeHus (const, type, var u T.1.) ¥ cioBa begin - end, onpeze-
JSFOIIME TEJIO [IaBHOM MPOrpaMMbl, BHIPABHHBAIOTCS 110 JICBOMY KPalO TEK-



10

cra. Bee nmpeanoxxeHus BHyTpH 000K Taphl OIEPaTOPHBIX CKOOOK begin -
end 3amMCHIBAIOTCSI C OTCTYIIOM Ha OIPEAEIECHHOE YHCIIO TMO3UIUH MO OT-
HOIIICHHIO K TIepBoii OykBe cioBa begin (end).

B cpene Pascal ABC.NET Bo3MOXHO aBTOMaTmdeckoe (GpopMaTHpOBa-
HHE TEKCTa MPOTPAMMBI, MOCIE KOTOPOTO KOJ MPUHUMAET YMTACMBIA BHI.
Juis aBTOMaTHYeCKOTO (hOPMATHPOBAHUS HEOOXOIUMO BEIOpATH pas3men Me-
Hio CepBHc, ¥ aKTUBHPOBaTh omiui0 MopMaTHPOBaTh KO WIM HaXaTh
xoMOuHaruro knasu Ctrl-Shift-F.

Kpome Toro, cienars nporpaMmy Oolsiee HalJISITHOW TTO3BOJISIET BKJIFOYE-
HHE B €€ TEKCT KOMMEHTapHEB, KOTOPBIE 3aKIIF0YAIOTCs B (PUTYPHBIE CKOOKH MITH
KOMOVHAIIMIO CUMBOJIOB U3 OTKPBHIBAIOLIEHCS U 3aKPBIBAIOIIEHCS CKOOOK M CUM-
BOJIOB 3B&3710uek. [Ipumep: «(* xommeHTapuii *)». KomMeHTapun pekoMeHIy-
€TCsI OMeIIaTh B Ha49aJI0 IIPOTpaMMBbl U B HA4aJIo KPYITHOM MpOrpaMMHON eIy-
HUIB! (TIOATIPOTPAaMMBI, BIOXKEHHBIX IIMKJIOB M T.II.) M BBIICISTH IMyCTHIMH
CTPOKaMH MIJIH 0000 Ba)KHBIE 3aKIIFOYATh B PAMKY.

Bo BpeMs1 KOMIMIISIIUK TEKCT KOMMEHTapHEB HTHOPUPYETCS, TOATOMY 3a-
KITIOYEHHE CTPOKU IPOrpaMMBbI B (PUTYpHBIE CKOOKH HCKITIOYAET JAHHYIO CTPO-
Ky M3 KOHE4YHOH mporpammel. Ho, pu HeoOXoAMMOCTH, TO3BOJSET OBICTPO €&
BEpHYTH B paboTy, yOpaB (pUrypHbIE CKOOKH.

KOMHI/IJISH.[PIH U UCNIPpAaBJIEHHE€ CHHTAKCHUY€CKHUX O GOK

ITocne MOATOTOBKM TEKCTa MPOTPaMMbI HEOOXOIUMO €€ OTKOMITHIINPO-
BaTh, CBsI3aTh C OMOJIMOTEKOH CTaHIAPTHHIX mpouenyp U (GYHKIMH, 3arpy-
3UTh B ONIEPAaTUBHYIO aMATh U IepesiaTh eil yIpaBlIeHHUe.

Komnunayus — 3T0 TpaHCIALMSA NPOTPaMMBl, 3alMCAaHHOW Ha HC-
XOJTHOM SI3BIKE, B OOBEKTHBII MOYIb.

B cpeme Pascal ABC.NET mporpamMmHOE CpEICTBO, BBITIOJTHSIOIIEE
KOMIWIALUIO IPOrpaMMBbl, Ha3biBaeTcsi Komnunamop

Oran KOMIUIAIUK TaKKe MO3BOJIAET ONPENSINTh HAINYHUE UIH OTCYT-
CTBHE CHHTAaKCHYECKUX ONMOOK B mporpamme. [Ipu nx oOHapykeHUH cpea
ABTOMATHYECKH 3arpy’KaeT B OKHO PEAAKTOpa MCXOAHBIA (aii U moMeniaer
Kypcop B Ty CTPOKY HpPOTPaMMBI, MPH KOMIIIALUN KOTOPOW HaljeHa
ommoka (puc. 1.5).

Bo MHOTHX Cciiydasix Takue OMIMOKHM BO3HUKAIOT M3-3a HEIPABHIHHOTO
Habopa TeKcTa Ha KJIaBHaType, NMPOIycKa 3amsaThIX, ABoeTounii u T.i. Haii-
JIeHHas OIIMOKa HCTPABISIETCS] MPOTPAMMHUCTOM, U IPOU3BOJHUTCS IOBTOP-
Hasi KOMITUJIALUS IPOTPaMMBL.

[ocne ynaynoi komnuisiuy, B paboTy BeTynaet Penakrop csizeil.

Peoakmop ceaszeit — nporpamma, NpeaHa3HaYeHHas [JIs CO3aHUS HC-
MOJHAEMOTO exe-(haiiyla mporpaMMbl U3 OJHOTO WM Oojiee HE3aBHCHMO
TPaHCIUPYEMbIX OOBEKTHBIX HIIH 3arPY30YHBIX MOAYJICH.
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ITo ymomuanmro, B cpexe Pascal ABC.NET, ucmomasiemsrii exe-daiin
YAAISIETCSI TIOCJIE €T0 BBIONHEHUS. [y Toro, 9To0bI COXpaHUTh HCIIOTHSAC-
MBI (haiisl ocie «IpOTOHAY MPOrpaMMbl, He0OX0AUMO BEI3BaTh okHO Ha-
cTpoiikun, c¢ mnomomplo MeHi0o CepBue, a 3areM B paslene oOIm-
UM KOMITHIISAIIAY CHATP TAJ0UKy ¢ IMyHKTa «Yoansate EXE-daiin mocne BbI-
MTOJTHEHU». JIaHHBIA (aiiy BIIOCIEACTBUH MOXKHO HCIOIB30BaTh IS pemie-
HUSI TIPUKJIaHBIX 337a4 aBTOHOMHO, 0€3 YCTAaHOBKM Ha KOMIIBIOTED CpEJIbI
Pascal ABC.NET

[ Pascal ABC.NET =0
®aiin  Mpaska  Bun Mporpamma  Cepeuc Moy Momolb

DEEH@ B9 = JE [ 08|E

‘ Program1.pas* }/Programl.pas I - X ‘

< >

Crncok oumnGok X
Crpoka OnucaHue dain MyTe

Q1 2 BerpeueHo 'byte', a ouganocs ' Programl.pas C:\PABCWork.NET

5] Okro epieoaz denmcUK ownbok |[E] Cooberua komnunaTopa |

1 owmbok Crpoka 2 CronBey 5

Puc.1. 5. Ommbka BISBICHHAS B pe3yIbTaTe KOMITUIIALIUI

Kommusanust, cBsi3b ¢ OMOMMOTEKOH CTaHIapTHBIX MpouEAyp U (QyHK-
Ui, 3aTpy3Ka B ONEPATUBHYIO MaMATh U Iepefada eif ympaBlieHHe Ha3bIBa-
eTCS UCNOJHeHUuemM npozpammsl W peanmsyercs B pasaene Ilporpamma
koMaHI0W BbINoJHUTH (F9). Br3oB koMaHasl BBINOJIHUTH NPUBOAWT K
KOMITIJISAIINH U UCTIOJIHEHHUIO MTPOTPAMMHOTO MOJYIIS, HAXOSIIETOCS HEeIo-
CPENCTBEHHO B PeaKIIMOHHOM OKHe (puc. 1.6).

il Pascal ABC.NET
oafin  Mpaexka Bun | Mporpamma ‘ Cepeuc  Monymi  Mowows
DE 4 s Banenme Fg H

/" Program1.pas P BomonnwTs Bes ceasu c ofionoukoii - Shift+9

MapaMETPE| KOMGHIHOR CTPOKM. .,
1 Sasepunte Cril+F2

KoMnunuposaTh Cirl+F3
MeperoMIMNMPOBaTE BCE Ctrl+shift+F9
Lsr fies Exona & NoANpOrpatMy F8

Lar ¢ Ex0Q0M B NoANPOrPaMMy F7

Liar ¢ BLIXGa0M 13 NOANPGrPaNtS! F10

MaTh K Kypeopy F4

Puc.1. 6. Mento IIporpamma
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OT1aaKa mporpamMmsbl

Omnaodka — 3TO TIPOIECC IOMCKA M MCHPABICHUsS] OLIMOOK B TEKCTE
MIPOTPaMMBI, IPEMATCTBYIONINX €€ KOPPEKTHOI paborte.

OcHOBHOH (OPMOI KOHTPOJISI TIPABIIIBHOCTH BBITIOIHEHHSI IIPOTPaM-
MBI SBISIETCS IMTOJMYYECHHE M AHAIN3 NPOMEKYTOUHBIX TECTOBBIX PE3yNbTa-
TOB. Berpoenusiit Omaaduux [lackains MO3BOJSET JIETKO BBITIOJNHATH IPO-
rpaMMBI IO Iaram, MPOBepsAs W MOTU(PHLIUPYS NMPH 3TOM MEPEMEHHBIE U
s'UeHKU MaMATH, YCTaHABJIMBasg TOUKH OCTAHOB U NPEPHIBAs BHIIOIHEHUE
porpaMMbl ¢ nmomMouibio crieruaibHbix kinasum (Ctrl + Break). Haxarue
Ha kinaBuiry F1 BeIBOgUT moapoOHBIE COOOIIEHUS ¢ ONMHUCAHUEM OMIMN U
ITYHKTOB MEHIO, I03TOMY NPUBEAEM TOJIBKO OOIIHE CBEICHUS.

be3 nocraTouHOro OMBITA OTIAAKH MOXKHO ITOJIB30BAaTHCS OAHOM Kila-
Bumieit F8 (umiar 6e3 BXoma B MOANPOrpaMMy), MOCIE HaKaTHS KOTOPOWH
cpela OCYIIECTBUT KOMIWJISIMIO, KOMIIOHOBKY (CBsI3b C OMONMOTEKOi
CTaHJApTHBIX MpoLeAyp W GyHKIHMH) U 3arpy3Ky IMPOTPaMMBI, a 3aTeM OC-
TaHOBHT BBHINOJHEHNE («IIPOTOH» HPOTPAMMBI) MEpeA MCHOIHEHHEM Mep-
BOTO OIIEPaToOpa, T.€. yKa3aTesJb OCTAaHOBUTCS Ha cioBe Begin, oTkpbIBalo-
IIeM pasziell oIepaTopoB OCHOBHOM mporpaMMbl. CTpoka OyneT BbleneHa
useroM (puc. 1.6). Teneps kaxaoe cienyroee HaxaTue kiaaBuiu F8 Oy-
JIeT BBI3bIBATh HCIIOJIHEHHE ONEpaTOpOB, 3alIPOrPaMMHUPOBAHHBIX B TEKY-
e CTpoke, M CMEIIeHHE yKa3aTels K CIEAYIOLIed CTpoKe TeKCTa Mpo-
TPaMMBI.

B nanbpHeleM BO3MOXHO HCIIOJIb30BaHHE KJIaBuiu F7 BMecTO Kia-
Bumn F8. Otnnuume 3akiodaercss B Croco0€ BBIMOJHEHUS (QYHKIHMH U
noanporpamm. KiaBuma F8 BeImosHseT moanmporpamMmy LENHKOM, Kak
OIIMH omeparop, a kiasuma F7 mepememaeTr Kypcop BHYTpPh TEKCTa IOJI-
MIPOTpaMMBbI 1 BBITIOJHSET BCe €€ BHYTPEHHHE OIIepaTophbl IOMIAroBo.

Ecnu Bo3HMKIIa HEOOXOANMOCTE «IIPOTHATHY HEKOTOPYIO YacTh IPO-
IrpaMMBbl U OCTAHOBHUTBH €€ BBINIOJIHEHUE B ONpPEIENEHHON CTpOKE, HaIpu-
Mep, €CIIM U3BECTHO YTO B «IIPOTOHSEMOW» 4acTH HET OIIMOOK, TOTJa Mc-
MoNb3yI0T KiaBuily F4. B 3Tom ciydae momMemaroT Kypcop B CTPOKY, B
KOTOPOIl HE0OXOTMMO OCTAaHOBHUTH BBHITIOJIHEHHE NMPOTPAMMBI M HAXKHMAIOT
knaBuiry F4. Bce omeparopsl Haxomsmiuecs 10 Kypcopa BBITOJIHSAIOTCS
06€30CTaHOBOYHO, a HA CTPOKE, B KOTOPOI PACIIOIOKEH KypCOp BEHITIOTHE-
HHUE TIPOTPaMMBI OCTAaHABINBAETCS M BO3MOXHO IPOBEPUTH NMPABUIHHOCTH
€€ BBITNIOJIHEHHUS.

B mnopo3purensHOM (¢ TOYKM 3pEHHsS BO3MOMKHBIX OLIMOOK) MecTe
TEKCTa IPOTrPaMMbl MOKHO ITOCMOTPETb 3HAUCHHMs JIIOOBIX MEpeMEHHBIX
nnu BelpakeHui. [y aToro, B MeHi0 Bua HeoOXxoquMo BBIOpaTh ONIIMIO
JlokaJabHbIe IepeMeHHbIe, TI0CIEe Yero B HIDKHEH MaHeIu OToOpasuTcs
COOTBETCTBYIOIIAs BKiIagka (puc. 1.7).
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= PascalABCNET - o
DaEiin MNpaBka Bua MporpamMmMa Cepsuc Mogyni MNomMolws
DEHS =Y S p @ (== g
*Program1.pas™ [Ovnagka] ]/Programl.pas ] - X
war ~
i, J: bvte;

i+ 1:
i+ 3;

fokankHele nepemerHble I x

MepemenHasn SHaveHme Tun

I N

v i 4 byte
Vi 3 byte
=] OkHo BoiB0ga |j5 Crncok owmbok |[Z] CoobyeHna komnuna... 2] NokaneHeie nepement... |5l MpocoTp ssipaskermii

Kowmnunauma npowna yonewne (3 ctpok) Crpoka 7 CronGey 1

Puc.1. 7. [lomraroBoe BRINOJHEHHE MPOTPAMMBI C OTCICKHBAHUEM 3HAUCHHUH Tepe-
MEHHBIX

Jl1 mpocMoOTpa MpH «IIPOTOHE» MPOTPaMMBI CIIOKHBIX BBIPaXKCHUH, B
KOTOpBIE BXOJASAT CPa3y HECKOJIbKO 3HAYEHHH NEepeMEHHBIX HEOOXOIUMO aK-
TuBU3UpOBaTh 0KHO IIpocMoTp BhIpaskeHuil B pasaene meHio Bua. [lo6as-
JICHWE BBIPAXEHUS JUI HAOIIOAECHHS OCYIIECTBISIETCS] C MTOMOIIBIO IBOHHO-
ro KJIMKa KypcopoM B TNepBOM CcBOOOmHOH cTpoke Briaaku IIpo-
CMOTP BBIPA’KeHMii HIDKHEH IaHel, BBEACHHS BBIPAKCHUS M HAKATUA
knaBumn Enter. JIns ynaneHnsi BbIpaKeHHs HEOOXOAMMO aKTHBHPOBATh
CTPOKY C €ro 3HaueHHEeM U HaXkaTb Kiasuiny Delete.

TecTupoBaHue NpOrpaMMbl

Ecmu B mporpaMme HET CHHTaKCHYECKHX OIMIMOOK, TO Janee MPOU3BO-
JUTCA TECTHPOBAHUE MPOTpaMMbl. TecmupoeaHue BKIIOYAET MOATOTOBKY
TECTOB (CIeUUaIbHBEIM 00pa3oM I000paHHBIX HAOOPOB BXOJHBIX JAHHBIX,
JUTS KOTOPBIX 3apaHee MPOCYUTAH Pe3yabTaT), €ro MPOroH U CpaBHEHHE IO-
JIy4E€HHBIX PEe3yJIbTaTOB C ITAJOHHBIMHU (TECTOBBIMHU). UHCIO TECTOBBIX Ha-
OOpOB JIOJDKHO OBITH JIOCTATOYHBIM JUIS CIIEKEHHUS 332 XOJIOM BBINOJIHEHHS
MPOrpaMMbI 10 BCEM €€ BETBSIM M TPOBEPKU CBOICTB, XapaKTEPHUCTHK U
¢ynkumit (cierm¢ukanuit) mpoexTupyeMoi nporpammsl. Kpome toro, He-
00X0MMBI HaOOPBI, KOHTPOJIHMPYIOLIME JIOITyCTUMBIC 3HAYEHUS ISl UCXOJI-
HBIX JAHHBIX U IPECIbHbIC 3HAYCHUS IS PE3YIbTaTOB.
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3ajaHue K J1a6opaTOpHO paGoTe

3amryctuTe 3arpy304Hbli ¢aiin Pascal ABC.
O3HaKOMBTECH C BUJIOM OCHOBHOTO 9KkpaHa Pascal ABC. B otuere 3apu-
CyiTe CXeMy JKpaHa.
OtpaboTaiiTe BEI30B MEHIO pa3IMYHBIMHU CIIOCOOAMHU
a) F10, Enter,
0) Alt — nepBast OyKkBa IyHKTa MEHIO.
Habepute TekcT mporpamMMel, yKa3aB B TPEYTOJBHBIX CKOOKax coOcCT-
BEHHYIO TPYIILY.

Program labl;

begin

writeln('<>');

end.
Ckomnupyiite cTpoky writeln("<>');, UCHIONB3Ysl ONEPATHBHBIC KIABHUIIIH.
BcraBpTe B mporpamMmy H y’Ke€ B TPEYTOJbHBIX CKOOKaX yKaXHTe cO0-
CTBEHHYIO (paMHIIHIO, MMSI, OTYECTBO.
OtmpaBbre aiin Ha BbinonHenue F/0, Ilporpamma, BuinmosHuTH
(mm F9). TIpocmotpute pe3ynbTaT padoThl nmporpaMMel B OKHE BEIBO-
Jla, KOTOpOe pacnosokeHo Hike OKHa BBOJA.
JonummTe B mpeanocieaHel CTpOKe MpOorpaMMbl omepaTtop readin,
(mepen cTpokoit «end.»)
Coxpanute Qaiin mox mMeHem Lab 1l.pas, WCHonp3ys omepaTHBHBIC
knasumy. JInbo uepes F10, Enter, Coxpanutb, mudo Ctrl-S.
CoxpanuTe (haiin moBTopHo moa umeHem Lab_2.pas, nucnonbs3ys onepa-
TuBHBIE KiaBumwm. Jlubo yepes F10, Enter, CoXxpaHUTBh KaK, JHOO
Ctri-Shifi-S.
CKOMOMIUPYHTE HCXOHBIM TEKCT MPOTPAMMBI C TIOMOIIBIO KIIABHII
Ctrl+F9.
Berritnute u3 cpensl PascalABC, natinute Ha mucke dainer Lab_1.pas,
Lab 2.pas u Lab 2.exe. 3anecure B OTYET MOJHBIA MyTh K JaHHBIM
(haiinam u ux pazmMepsl.
3anycrute Qain nporpamMel Lab 2.exe. 3anecure B OT4ET pe3ynbrar
paboThI TPOTPAMMBEI.
3arpysute ob6onouky Pascal ABC.
Otkpoiite B mepBoM okHe ¢aitn Lab l.pas, a Bo BTOpoM OKHe
Lab_2.pas, ucnions3ys 160 F10, Enter, OTKpbITH, 160 Ctri-O.
Ilepeiinute B mepBoe OKHO, UcIoNb3ysl [laHeab HHCTPYMEHTOB IO
CTPOKOH TJTaBHOTO MEHIO.
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16. Habepure ctpoxy writeln('Buinoanun(a)’);. Ckonupyite cTpoky B Oy-
tep, ucnons3ys Gpyukiun [laneJm HHCTPYMEHTOB.
17. Tlepetimure BO BTOpOE OKHO, BCTaBbTE U3 Oydepa CTPOKy, HCHOIB3YS
IIaHenb HHCTPYMEHTOB.
18. 3akpoiite moouepeHO OKHA, UCIONB3Ys QYHKIMU pasnena daii.
19. Cozpnaifte HOBOE OKHO, HCIIONB3Ys onepaTtuBHbIe KiaButn ( Ctrl-N).
20. Habepure TeKCT mpOTpaMMEI:
program labl;
var i, k: byte;
begin
k:=3;
i:=kt5;
1:=1t+1;
end.
21. BemonnuTe nporpammy nomaroBo. OTciiequTe U3MEHEHUS! 3HaUYE€HUH
MePEMEHHOM i BO BKJIanke JIokaJibHBbIE MepeMeHHbIe. 3aHECUTE B OT-
‘IéT 3HAYCHHUEC BCECX HepeMeHHLIX Ha KaXXI0M U3 TpéX m1aroB BBIIIOJIHEC-
HUS IPOTPaMMEI.

Copep:xaHue oTYETA:

1. Cxema ocHOBHOTO 3KpaHa PascalABC;

2.  CopepxaHue OKHA BBIBOJA, NOCTIE BBIIIOJIHEHUS ITyHKTa 6 3a1aHUs
K pabore;

3. Tlonmumblii myTe u pasmepsl ¢aitioB Lab 1l.pas, Lab 2.pas wu
Lab_2.exe;

4. 3nadyeHue MepeMeHHBIX 1 M k Ha KaXI0M U3 TPEX MIaroB BBITOJHE-
Hus niporpammsl (myHKTH 20 1 21 3aganus x pabote)

KoHTpoJ/1bHbIE BOIIPOCHI
Cdhopmynupyiite onpenenenue Pascal ABC.

Kakyto ¢pyHKIHIO BRIITOTHSET OTIATIHUK?
Kpartko nepeunciute OCHOBHBIC (DYHKIIUH Pa3ieiioB TTIABHOTO MEHIO.
4. Tlepeuncnure KOMaHABI MyHKTa MeHI0 Daiin u onuIuTe PYHKIUHU, KO-
TOpPBIE OHU BBITIOTHSIOT.
5. B KakoMm myHKTE€ TJIaBHOTO MEHIO MO>KHO HaWTH KOMaHJbl TEKCTOBOTO
penakropa?
6. CymectByeT 1 0ydep oomena B cpene PascalABC?
7. Kakue onepanny MOXKHO BBITIOJHSATE ¢ Oydepom oOMeHa?

W N =
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8. Ilepeuncnute 3Tanbl NOATOTOBKHU U PELLICHUS 3aJauH.

9. JlaiiTe ompeneneHue perakTopy CBs3eH.

10. HaiiTe onpenenieHUE OTIAIKH.

11. Yxaxure pynxumu knasumt Ctrl-N, Ctrl-O, Ctrl-S?

12. Ykaxwure ¢pyakunn knasutu Ctrl-Del, Ctri- Ins, Shift-Del, Shift- Ins?
13. Ykaxure ¢pynkuun knasuin F7, F8, F9?

14. C nomomib0 Kakoif KOMaH/Abl MOXKHO BBIJIEIUTh BECh TEKCT B OKHE?
15. HapucyiiTe cxemy pelieHus 3aauy ¢ Ha3BaHUSIMU YPOBHEM.

Jla6opaTopHas pa6oTta Ne 2
IIporpaMMupoBaHMe aJIrOPUTMOB JTUHEWHOH CTPYKTYpHI. BBOJ,
U BBIBOJA MHQOpMaL UK

Ilesib paGoOThI: OCBOEHUE 3aAMUCH ApUPMETUYECKUX BbIpAaXKEHUN
B [lackasie; 03HaKOMJIeHHE C BBOJIOM W BBIBOJIOM HUHGOPMALUU U CO
BCTPOEHHBIM oT/1aa4ukoM Typ6o Iackans.

OcCHOBHbIE NOHATHSA

IIporpamMmma — 3TO 3amHCh MOCIEIOBATENFHOCTH ICHCTBUH, KOTOpHIC
HEOOXOIMUMO BHITIOJIHUTH KOMITBIOTepYy. Omeparop B IporpaMme — 3TO elIu-
HOE HeIeIMMOe TpeANIoKEHUE, BHITTONMHSIONIee Kakoe-minbo neiicteue. [Ipo-
CTEWITIM W OCHOBHBIM OIIEPAaTOPOM SIBIISICTCS OIEPaToOp IPUCBAWBAHMUS,
KOTOPBIH IMEET BH/T

a:=s;
rJie a — IIepeMEeHHasl; S — BRIPAKECHUE; (= - 3HAK ITPUCBAMBAHMUS.

B pe3ysbTare BBINIOIHEHHUS 3TOTO ONEPaTopa BEIYHUCISETCS BBIPAKEHUE
S M pe3ysbTaT MPUCBaNBACTCs NEPEMEHHOM a. HampumMep, pHu BIMOJIHCHHN
omneparopa X := x + h; 3HaueHue X yBenuumuBaeTcs Ha BenmuuHy h. Cymiect-
BEHHO, YTO S U & JJOJDKHBI ObITh OJTHOTO M TOTO ke THMa (MCKIIOYCHUE Clie-
JIAHO TOJIGKO JUTS TPHCBAaWBaHHS BEIICCTBEHHOMY THUITy 3HAYEHUH IIEJIOr0
Tumna). J[Ba MOCieAOBaTeNbHBIX OIEpaTopa JOJDKHBI Pa3leisiTh TOYKOU C
3aIIATON ;).

Apudmetnueckoe BBIPAKCHHE UMEET TOT )K€ CMEICI, YTO U B MaTeMa-
THKe. ApUpMeTHIEeCKHe omepanud 0003HAYAIOTCS CHMBOJNIAMH: «+» (cio-
KeHHe), «-» (BBIYMTaHue), «*» (yMHOXeHHE), «/» (nenenue). s 3ananus
MOPSIKA BBIMIOJIHEHUSI OMEPALMil MOXHO HCIIOJIB30BATh TOJBKO KPYIIIbIC
ckoOKHm «(«, «)». IIpm 3TOM BHauaje BBIYHCIAIOTCA (YHKIHH (apryMEHT
00s13aTeNbHO 3alMChIBaeTCSI B CKOOKax), 3aTeM BBIpAKEHHS B CKOOKax.
ApudMeTHIECKUE OTIepaIliil UMEIOT TaKOe CTapITUHCTBO: «*» U «/», IIOTOM
«» U «-».
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Crenyer oTMeTuTh, 4To Ilackans ABIAETCS THIH3UPOBAHHBIM S3BIKOM.
Tun naHHBIX 3aJaeT TO MHOXECTBO 3HAY€HMH, KOTOPbIE MOTYT NIPHUHUMATh
JAHHBIE PacCMaTpPUBAEMOTO THMA. 3aJaHUE ONPECICHHOTO TUMA JaHHBIX
YCTaHAaBIMBACT TAK)KE OTPAHUYCHHBIH HAOOp omeparuii, KOTOPBIE MOTYT
BBINOJIHATBCS HaJ 3THMHU JaHHBIMH. Hampumep, nmpu BBIOJHEHHU OIEpa-
LUK JETICHUS «/» pe3yapTaT OyleT BCerna BEICCTBEHHBIM, HE3aBHCHMO OT
TUMNOB AETUTENS U AeIUMOro. J[is MmodydeHus IEeJOYMCICHHBIX 3HA4eHUil
TIPU JIeJICHUU LEJIbIX YMCel MpeaycMoTpeHsl onepanuu div 1 mod, Hampu-
Mmep: 13 div 4 =3 (uenas yacTp pesynbrara), 13 mod 4 =1 (ocrarok ot xme-
neHus). B cBoro ouepenp, 3TH onepanuy He MOTYT IPUMEHSTHCS K BeIlecT-
BEHHBIM uuciiaM Turna Real. Tunuzauus 1aHHBIX 03HAYaeT UX CICIMANIN3a-
ILIUIO, & 3TO, C OJHOM CTOPOHBI 00ONeryaeT BHIIIONHEHUE ONepaluii HaJ HUMH,
a C JIpyrod CTOpPOHBI — 3HAYUTENBHO YMEHBIIAET BO3MOXKHO MOSBICHHUS
omnbok. Ecny ommOKu Bee jke BO3HUKAIOT, TO THITHU3alKs JaHHBIX obnerda-
€T UX [IOUCK U YCTPaHEHHE.

B apudmernueckux BBIPAKCHUSX MOXKHO HCIOJB30BAaTh TOJIBKO CIE-
JyIOIHe MaTeMaTndeckue (QYHKIHH, SBISIOMNECS «BCTPOCHHBIMU» B [lac-
Kaib (Tabmn. 2.1). Ecnn dyHkunm (HeoOXoauMoi TS BRIYHUCICHUH TI0 pa3pa-
0OTaHHOMY aJTOPUTMY) B 3TOM CIIUCKE HET, TO CJIEIyeT TOXIECTBEHHBIMHU
peo0pa3oBaHUSIMHU CBECTH €€ K «BCTPOCHHOM.

IIpumepsl 3a11MCH BBIPAKEHUI:

1. BsIpaxxeHue ¢™*/cosx sammceiBaercs B Buze:

Exp (-Abs (x-4) ) /Cos (x)

3
2. Beipaxenue z = b + \/% - € 3aIIUCHIBAeTCA B BUJIE!

z=b+power ( (y/b),3) *c.

Tabauya 2.1
HAms Hasnavenue Orpann- Tun
pyHkuuu YeHHUs AprymeHnTa PesyabTaTa
apryMeH-
Ta
Abs(x) |x| Her BemecTBeHHbIif, BemecTBeHHBIH,
Henprii Henbrii
Pi YUCJIO TT - - BemecTBeHHBIH
Sin(x) sin X X-B . .
BemecTBeHHbBIHM BemecTBeHHbBIHM
pagnaHax
Cos(x) cos X X - B pagua- N N
Hax
Arctan(x) arctg X (M3MeHnsiercs
T b HeT » »
or =7/ 107/5)
ArcSin(x) arcsin x -1<x<1 » »
ArcCos(x) arccos x -1<x<1 » »
Sqrt(x) VX X>0 » »
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Oxonuanue mabn 2.1.

HUms Ha3nauenue Orpanu- Tun
pynxkuun YeHHUs AprymeHTa PesyabTaTa
aprymeH-
Ta
Sqr(x) x? et BemecTeHnnblii, BemecTBeHHblii,
enprii Ienbrii
Exp(x) e* HET BemecTBenHbli BemectBenHbli
Power(x,y) xY HET » »
Ln(x) Inx X>0 » »
Logl0(x) lgx X>0 » »
LogN(a,x) log, x HET » »
Int(x) Ilenas yactb o X HET » »
Frac(x) Jpo6Has gacth oT X HET » »
Round(x Oxpyriienue X 110 .
x) pyr a HET » enbrii
OJIHDKaNIIero 1eaoro
Trunc(x €r1asl 4acTh 3Haye- o
) I HET » Hesnbrii
Hust X
Random Ciry4aiiHO€ YHCIIO B .
- - BerecTBeHHBIH
unTepsasie ot 0 1o 1
Random(x) Ciy4aiiHoe YHCIIO B . .
HET Henbrii enbrii
unrepsaiie ot 0 10 X
Max(a,b) Bosspataer makcu- or BemiectBeHHbIi BemiectBeHHbIi
H
MaJIbHOE U3 YHucen a, b Llemsrit Ienbrit
Min(a,b) Bosspaiaer MuHH- et BeriectBeHHbII BemiectBeHHbIi
MaJIbHOE U3 Yucen a, b Llemsrit Ienblit
0Odd(x) TpoBepka yeTHOCTH
X, Bo3Bpamaer True .
§ pail ? HET » Jlornueckwuii
ecnu X — HEYEeTHOE
YHCII0
Succ(x) Bosspataer cnenyro- I » Hemnsrit
er = v
niee 3a X 3HaueHne CHMBOJIBHBIH CHMBOJIBHBIH
Pred(x) Bo3pamaer npenuie- Hemnbrit Hemnbrit
cTByomee X 3Haue- Her . .
Hile CHMBOJIBHBIH CHMBOJIBHBIH

BBoj 1 BBIBOA, HHPOpMaLUU

BriBox napoOpManmu Ha 3KpaH OCYIIECTBISIETCS ¢ TIOMOIIBIO OMEPaTo-
pawrite (..) umm writeln (..). B KpymIsIX cKOOKax MpH 3TOM 3aIUCHI-
BAEeTCs CIIMCOK BBIBOAMMBIX JAHHBIX (depe3 3amaTyo). MoXHO yKazaTh KO-
JINYCCTBO HO3PIHI/Iﬁ, OTBCACHHBIX Ha 3aIllMCh BBIBOAWMBIX HAHHBIX, TOJIBKO
JUTSL BBIBO/IA IEHCTBUTENBHBIX YHCEN (KOJMIECTBO 3HAKOB MOCIE 3aIsATOMH), a
TaKke BBIBOAWUTH 3HAYCHUS apU(PMETHUECKUX BBIPAKCHHUH, HAIPUMEp
write (Pi*Sqr (n) ). Eciam ameMeHTOM CIECKa BBIBOAA SIBIISETCS KaKOM-
JUOO0 TEKCT, TO OH 3aIKCHIBACTCS BHYTPHU arioCTPOQOB «».

Ipumep. [y TOTO, 9TOOBI BRIBECTH Ha dKPaH CTPOKY B BHIIE
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x1=3.1415926 x2=5.3 x3=14
XpaHAmmxcs B MaMATH KoMITbloTepa uncen x1 = m, x2 =5.31, x3 = 14,
ClIeyeT B TEKCTE MPOTPaMMBbl (TaM, IJie MBI U XOTHM BBIBECTH 3TH 3Hade-
HUS) 3aIIUCATh OIIepaTop:
Write (' x1 =" ,x1:9:7, ' x2='" ,x2:3:1,
" x3=',x3:2);
rIe
¢ x1 =’ BRIBOAMMBIN Ha HKPaH TEKCT «X1=»,
x1:9:7 — BEIBOIMMOE Ha KpaH 3HaYCHHE IEPEMEHHON X 1, IpH 3TOM Ha
BBIBOJI JAHHOTO 3HAYEHHSI OTBOJHUTCS BCETO 9 MECT (CHMBOJIOB),
7 W3 KOTOPBIX 3TO HUQPHI MOCHE 3aIATON, caM CHMBOJ pasjie-
JIUTEIIS [eJIOW ¥ APOOHON YacTH M OAWMH CHMMBON — nudpa 3 u3
1ICJI0H YyacTu YKucnia T,
> X2=" — BBIBOAUMBIN Ha IKPAH TEKCT « X2=)», IPHU 3TOM IIepe]] CHMBO-
JIOM «X» HaxOAWMTCAS CHUMBOJN mpoOena. [Ipu ero orcyrcTBum
HAJIHCh «X2=)» «HIPWIUIHET» K MPeblIyluM HudpaM ducia
x1,
X2:3:1 — BBIBOAMMOE Ha 3KpaH 3HaYeHHE IEPEMEHHOM X2, IPU ITOM Ha
BBIBOJI JAaHHOTO 3HA4YeHUs! OTBOJUTCS Bcero 3 cumBona. OnuH
Ha nudpy U3 NEeJIOW YacTH YHCiIa X2, OMH HA CUMBOJ pa3/iein-
TeJIsl IeJIOW ¥ APOOHON YacTH M OMH CHMBOJI Ha BBIBOJ APOO-
HOHW YacTW 4YMclia, XOTA B MaMATH KOMIIBIOTEpa YHCIO0 X2 Xpa-
HHUTCS C TOYHOCTHIO /10 COTBHIX,
x3=" — aHaJOTMYHO, BBHIBOJMMBIA Ha dKpaH TEKCT « X3=», ¢ mpobe-
JIOM TIepe/i CUMBOJIOM «X),
x3:2 — BBIBOAMMOE Ha 3KpaH 3HA4YEeHHE NIepEMEHHON X3, Ha BBIBOJ KO-
TOPOH OTBOJUTCS 2 CUMBOJIA, IIPU ITOM KOJIMYECTBO 3HAKOB IO-
cJie 3aIsITOM He YKa3blBaeTCsl.
Omneparop writeln oTiMyaeTcst OT ornepaTopa write TOJIBKO TEM, YTO I0-
Clle €ro BBIMOJHEHUS MPOMCXOIUT MEPEBOJ Kypcopa B HA4yalo CIeAyoLen
CTPOKH 3KpaHa.
Ecmu B cnmcke BBIBOAA HE yKa3aHO KOJIMUYECTBO MO3MLMHN Ui 4HCET,
TO BBIBOJl OyZleT OCYIIECTBISTHCS B COOTBETCTBHM C OIMCAHUEM IIEPEMEH-

HBIX. HaHpHMep, HCﬁCTBHTeHBHBIe YurcCJia BBIBOJAATCA B CJICAYIOLIEM BU/JIC:
. b

b}

e s — Ipo0est IS ONIOKUTEILHOTO HIIH 3HAK «-» IS OTPHIATEIbHO-
ro uucna; * - necaruyHas nudpa; E — cuMBoI HecsITHIHOTO OCHOBaHUS; # -
3HaK «T» WM «-» B 3aBHCUMOCTH OT ACCATHYIHOTO IOPSIKA, T.C. CTOST JIH
HYJIM B YHCJIC MIEPE PA3ACIIMTEICM SO 1 IPOOHOM YacTH MU IOC/IC He-
ro.
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BBop ¢ xi1aBHaTyphI OCYIIECTBIICTCS ¢ TOMOIIBI0 orniepaTopa Read(...)
mwm Readln(...). B xpymsix ckoOkax 3amuchIBacTCs CIHCOK BBoIa. B cru-
CKE BBOJIa IEPEMEHHBIE 3aMICHIBAIOTCSA TAKXKE YEepe3 3alATyI0, KaK B Orepa-
Tope write. Korna nporpamma noiAET A0 UCTIOMHEHUS 3TOTO OIEpaTopa, TO
e¢ BBINOJHEHNE MPUOCTAaHOBHUTCS M HEOOXOAMMO HaOpaTh Ha KiIaBHUAType
BBOJMMBIE Yncia. Ecy ducen HECKONBKO, TO MX MOXKHO BBOAUTH CpPa3sy,
OTAENsIs APYT OT Jpyra npobesioM. CUrHaJIOM OKOHYaHHS MOATOTOBKH BBOAA
sIBJIsIeTCsl HaXkarue kinaBumu Enter. Jlo 3Toro MOMEHTa MOXXHO HCIIPABIISTh
mo0oi ommboyHO BBeAeHHbIH cuMBoi. Oneparop Readln moxer ObiTh 6e3
MapamMeTpoB, MPH 3TOM BBITIOJIHEHWE NPOTPaMMbI IPHOCTAHABIMBACTCS IO
Haxkarus kiaasuuiu Enter.

Ipumep: nng BBOJA 3HAUYEHUN uncen X,=2,57, x2=—109, X3=25 MOXHO B
IIPOrpamMMy IOMECTUTH OTIEPaTop
ReadIn(x1,x2,x3);

a Ha KJIaBHaType Habuparp Tak:

2.57 -1E9 25 Enter (umcia 31ech OTAENCHBI APYT OT Opyra Impoderna-
MH «_»).

st Toro, 4ToOBI 3HATH, BBOA KaKoi MH(OPMALMH O0XKHUIAETCS KOMITb-
IOTEPOM, XOPOIINM CTHJEM MpPOTPaMMHUPOBAHUS CUMTAETCS J00aBlIeHHE
omeparopa writeln (write) ¢ COOOIIEHHEM-«ITOCKA3KOH» MMEPe KaxKIbIM
orepaTopoM BBoJA (KaK ATO CAENaHO BO BCEX MPHBOIUMBIX IporpamMmax). B
JIAHHOM npumepe 3TO MOXET OBITh oreparop
Writeln(* Beenure x1, x2, X3 ).

3asaHue A1 BHINOJIHEHHS PaGOThI
1. CocTaBuTh aNrOpUTM MPOTPAMMBI, B KOTOPOU MPEIYCMOTPETH BBOJL
HCXOJHBIX JAaHHBIX C KJIaBUAaTypPbl, BBIYUCICHUEC 3HAUYCHUA (byHKL[I/II/I
10 3aJIlaHHOW Gopmyre (Tabi. 2.2), MOATAMHBIN BBIBOJ] PE3YIHTATOB

BBIYUCJICHUH Ha 3KpaH MOHUTOpA.
sin (x+a)

IIpumep: 1 BelpaxkeHus y = BBIBOJ| PE3YJIbTATOB BBI-

arcsin x
YUCIICHUH JIOJDKCH BHITJISICTD CICAYIONIIM 00pa3oM:
VicxonHEIE HaHHBIE: X=1, a=3.

1 + 3 =4.

sin(4) = -0,756.
arcsin(l) = 1,570.
-0,756/1.570 = -0,481.

Monynb umciya -0,481 paBen 0,481.
Uroro: y = 0,481

2. BBecTH TEKCT mIpOrpaMMbl B KOMIBIOTEP.

3. Omiaguts DporpaMmmy.

4. BrImonHHUTH NporpamMmy (IOJyYUTh PE3YIIBTAThI)
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a) TP BBOJE MCXOTHBIX JAHHBIX M3 TAOJIHIIEI 2,
0) mpu BBOJE MCXOMHBIX JAHHBIX OTIMYAIOUINXCS OT TaOIH4-

HBIX (TTOKa3aB TEM CaMBIM YHHBEPCAIBHOCTH MPOTrPaMMBbI)

Conep)}(aﬂne oT4yera

5. TloctaHoBka 3aauu (KOHKPETHBIH BapHaHT)
6. TexcT mporpammsbl, TECTOBbIE MPUMEPHI U PE3YIbTaThl BHIBOAA Ha
JKpaH.
7. bnok-cxema anropuTma nporpaMmsl.
BapuaHTbI 3aaHMM JJ151 BbINOJTHEHUA paGoThl
Tabauya 2.2
3HaYeHHU MCXOAHBIX JaHHBIX
Bapuant DyHKUUSA
a b X
1 y = 2a - arctanx + In? x 5 - 15
2 y:a.ll_e4cosx|+w 2 -5 71./3
3 = m /2 - /3
arcsin x
4 y= |w‘ 2 2 15
2.5x .
5 y = |arcsin(vxab + x2)| 0.2 -0.1 7/10
6 _ x-dll 12 2.1 5
Y Vinx +b i i
a+sinb
7 =|— n/3 n/6 1
Y b + sin a| / /
8 y =x%+ab + tg(x + 2b) 2 -3 3.4
9 y = ab — 4a?|b| + Vsinx 2 3 /3
10 L alnx 9 1 2
=X+ -— -
YT R Etbva
3.25 + ab|x|
11 V=7 5 2 -3
|x + 2ab + b?|
In® x + ab*
12 gL XTE 10 0.2 03
cos?(x + b)
sinx
13 y = ‘x _;)— a 2 3 /4
_ sin’(xa + b)
14 T 2 1 /3
—| —Inx
a
2sin’x + 3a
15 = 2 75 0.85
|a + b|
16 y = 3/sinx + cos?(xa) -2 - /8
17 y = tg*3x — ctg’ab 3 2 4
a+b*
18 y=— 0.6 0.3 2
sinva+b
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Oxonuanue mabn. 2.2

3HAYeHHs] HCXOMAHBIX JAHHBIX
Bapuant DyHKUUA a b X
)
19 yo_Pxzal 12 0.1 8
arcsin(a — 2b?)
3
20 _a+vix-bl 10 02 03
cos?(x + b)
20y _
21 _Bx-29 1 5 3
a+ 3b°
2 _|cos(x — 2b)| 51 5
VInx )
+3b°
23 y= 21 0.6 0.3 2
arcsin(a — 2b?)
tg?(x + 2a
24 y= etz 5 2 3
|x + 2ab + b?|
25 atb” 2 6 /12
= - T
Y sinva +b
% _In’x +ab* 3 ) ol
v = Ysinx ]
log,(x% + 3ab) + 0.5
27 y= gf( ) 2 5 /4
|sinx + cos x|
28 _—dl 3 2 0.1
v= Usinx ]
Inx
29 y:thx-(sinx2+2\/z)+m - 12 /3
2
30 y =% + 2ab° + % 3 5 /4

IIpakTHyecKye 3aJaHus AJA 3alUThI

BrIOpaTh anroputM M COCTaBHTH €ro OJOK-CXEeMY JUIsl BBIYHCIICHUS
3HAYEeHUS yKa3aHHOW B BapuaHTe QyHKIMH y=y(X). CoCTaBUTh IpOrpaMMy
BBIYHCIICHUS BEJIMYUHBI Y(X)

VYdecTh BO3MOXKHOCTH BBOJA TOJIb30BaTEIEM 3HAYCHUI apryMeHTa X,
MIPH KOTOPBIX HEBO3MOXKHO BBIYMCIIMTH 3HaYeHHE QYHKIHMH y (cM. Jabopa-
TopHYyI0 paboty Ne 3). Hanpumep: nenerne Ha HONb; TOJKOPEHHOE BEIpaKe-
HHE KOpHsS YE€THOW CTENeHM, MEHbIIe HYIS; apryMeHT (YHKLIHH arcsin
OOJIBIIIE €QUHHUILIBL U T.1.

BapuaHTBI NPAKTUYECKUX 3aJaHUM AJIS1 3aLUThI

1. y= Zx + logs;(x + 2) 3. y= sinx_ tg3(n (1-x)
-1 . ' 1-cosx [1+x-e~%|

2 y = x arcsin(1-x) 4 __ —arccos(1+x)
(x+1)(x+2) ¥i-Tnx - Y= e

(2 — x) cos?|x|



10.

11.

12.

13.

14.

15.

16.

cos“x x
= —In? (3 )
1+sinx Vx—

3 X 1
y= + log, (Wx — x)
y =
vx+smx
7t -arcsin? V3 —x
B - tg3|cos? x|
Y= 6
_ sinx+1/,
2, X3
tg*x—3=;
21xl 1
sin +3x-1
y=— ‘v1—Inx
x%*-16 )
_ /B —6x+1 n Zsiglx
T arctgVZx+1
gu+cos (Zx)
Y= \/x2 5x+6
R
Sin
= 3/log,(1 — x) +
1
tg(1+3)
J0x|-2

y= %log3(4 —x3) +
sin (cos x)

elxl—1
— W + 2\/x+

=X
sm2

y = f—(x2 1) - cos le+

lg—

x+1

17.

18.
19.

20.

21.

22.

23.
24.

25.
26.
27.
28.
29.
30.

__ x%+sin(3|x|-1)
y 1-cos? x

log,(3* — 9)
_ Sinj:\/? + e—m

=1+ x)sinw/? .
ZCOS (%)

—-X
y= (2x+2)(2x-3)
log,(vVx—1)

sin 2x
y = 2 . In|sin x*| —
cos? V4 — x2

y = [cos (e‘/lxl—_2 +

X32r—xx—x

2

1
2 x-sin=
— ex -1 + X
Y Yo—vx
_ x
y cos(x—g) sin2 (x—g)
eVx-Ixl
2%2 4 [16-x2
y = 3—x + tgz (L)
Vx—-2 xX+2
_ 1+log, (sin 2x) + Vixl-1
1-2x x3-27
_ g2 (Vx-1)
T ox—Vx
_ Vx-2
- 2\/x—1
__arccos(1+x)
T x—x

__arcsinv2-x

xZ-x

KOHTpOJIbeIe BOIIPOCHI

—

W N

Writeln.

3aueM HyXeH OJIOK OITMCAHUsI IePEMEHHBIX?
Kakue maremarnueckne QyHkin nmerorces B [lackane?
OmmmmTe IecTBUS, KOTOPBIE BBHIIOJHAIOTCS onepatopamu Write,

4. TlouemMy mpu 3amwWicH BBIPRKCHHUH 3alpemiaeTcs HCIOIb30BaTh
KBaJIpaTHbIe U (PUTYpHBIE CKOOKH?

9]

Kak ocymiecTBisieTcst BBIBOJ TEKCTOBOW WHGpOpMAITUu?

6. Yemy paBHo BIpakenue 3*7 div 2 mod 6/3 — trunk(sin(1))?
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7. Kakoil CMBICII CIENYIOIIUX NPEATOKEHHIM:
(* BeiBox pe3ynbTaToB *)
Write(‘ BeiBog pe3ynbTaToB )
8. IIpaBuibHEI U ONIEPaTOPHI IPHUCBANBAHUS:
a. k:=kmod 13 + k*Cos(0); 6. x=x*12div 13 +x/4?
OTtBeT 000CHOBATH
9. 3anmmwure Ha [Tackane onepaTopsl I BEIYUCICHUS (HYHKITUI:

a. y=x; r. y = arcctgx;
6. y= Vsinx; i y= sibn 20°;
b y=lgVx; e z=a

10. CocraBbTe mporpammy, KOTopas MO 3aJaHHBIM BEJIMYMHAM YIJIOB
TPEYTONBHUK U PATUyCy OMUCAHHON OKPY>KHOCTH BBIUMUCISET JTH-
HBI €T0 CTOPOH.

11. CocrasTe nporpamMmy, KOTOpast BBIUKCIISIET IUIOIIAIb PABHOOOUHOM Tpa-
TICIHH 110 33IAHHBIM JUTHHAM ¢ ¥ b ¥ YTy o TIpA OOJTBbITIEM OCHOBAHHH.

12. CocraBbTe mporpaMMy, KOTOpas 1O 3aJaHHBIM JJIMHAM KareTa U
TUIOTEHY3bl MPSAMOYTOJBHOIO TPEYroJbHUKA BBIYHUCISET UIMHY
BTOPOTO KaTeTa U pajinyC BIUCAHHON OKPYKHOCTH.

13. Yto OymeT BBIBENEHO Ha JKpaH B PE3yJbTaTe BBITOIHEHHUS IIPO-
rpaMMBbl:

Program Bad: Var k,

I,j: integer

; fi:real;begin write(‘nmbr’

); read(

Fi);i:=trunk(£fi+1/2);j:=round (fi);fi:=((int (fi)-

((i-j) mod -2-frac(fi

Yy))/1*2) ;writeln (f1i,

k)end.

CHayaJia 3alumninuTe TeKCT IPOrpaMMEbI B YI000UHUTAEMOM BHU/IE.

JlaGopaTtopHasi pa6oTta N2 3
[IporpamMmMupoBaHue GopMyJi C pa3BeTBJIEHHOU CTPYKTYypoil. BeiBo,
pe3yJibTaTOB Ha 1€4aThb.

Ilesb pa6oThI: M3yyeHHE PabOThI ONIEPATOPOB Nepexoia — 6e3yc-
JIOBHOTO, VCJIOBHOTO, BbIOOpa; INporpaMMupoBaHue  Qopmysn
C pa3BeTBJEHHOU CTPYKTYpPOU.

OcCHOBHbIE IOHATHS
Omneparopsl BBITOTHAIOTCS, KaK MPaBUIIO, OCIEIOBATEIFHO B TOM IIO-
psznKe, B KAKOM OHH PAacIoiOKeHBI B porpamMme. VHOTja BO3HUKAET HE0O-
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XOIUMOCTh M3MEHHUTH €CTECTBCHHBIN (JTMHEHHBIN) MOPSIOK BBHIIIOTHEHUS B
3aBHCHMOCTH OT pe3ylibrata (MCXola) KaKUX-THOO JEHCTBHHA (HEKOTOPHIHA
aHanor pasmeinuieHus). B Ilackane s 3TOW menu BBEACHBI CIEAYIOIIHE
omeparopsl epexona: if, case, goto.

YcnoBHEIH omepartop if IMeeT Takylo CTPYKTYpY:

If Y then S1 else S2;
rae if (ecim) — 3ape3epBHPOBAHHOE CIIOBO; Y — HEKOTOpOE yciioBue (JIOTH-
Yyeckoe BeIpaxkeHue); then (To) — 3apesepBupoBanHOe cioBo; S1, S2 — mpo-
CTHIE FJTM COCTABHEIC OTIEPATOPHI; else (MHave) — 3ape3epBUPOBAHHOE CIIOBO.

[Ipu BEIMOMTHEHNN omeparopa if BHawgane mpoBepseTcs: yclioBue Y; ec-
JIK 9TO YCIIOBUE UCTUHHO, TO BBIMOMHAETCS S1, €ciu ycIoBUE JIOKHO — BbI-
nonusiercst S2. Yenoue Y 3alMCBHIBACTCS C MOMOLIBIO apUPMETHYECKHUX
BBIPQKCHUM, JIOTHUCCKUX KOHCTaHT True (uctmHa), False (J10%b), 3HAKOB
olepayii CPaBHEHHS «<», «<=», «=», «<>», «>», «>=», JIOTHYECKHUX OIle-
parmii not (uer), and (u), or (wiu).

Iprmep. s BRIYHUCICHUS BEMUIUHBL Z 110 popMymam

_ {sin (x+7y), eummy > x?
~ leos(x —y), ecmmy < x?

JIOCTAaTOYHO B IIPOrpaMMy BCTaBUThH OIIEPATOP

if y > x*x then z := sin(x+y) else z := cos(x-y);

YcroBHEIE OTEpaToOpsl MOTYT OBITH BIOKEHHBIMH Ipyr B Apyra. B
KOMITHIIATOP 3aJI0’KEHO TPAaBHIIO: allbTepHaTHBA else cumTaercs mpuHaIe-
Kaler OMrKaiIeMy YCIOBHOMY OIepaTtopy, HE HMEIOIIEMYy BETBH else.
[Ipu BIOKEHUSIX YCIOBHBIX OIMEPaTOPOB CaMoe TNIABHOE — HE 3aIlyTaThCs B
BapHaHTaX COYCTAHUH YCIOBHHA. HaCTHIHO 3TOMY MOKET TIOMOYb CTyICHYa-
Tast (hopMa 3anKcH oreparopoB (K 3TO SBISAETCS XOPOIIMM CTHJIEM 3aIlUCH).
Boiee paauKaJIbHBIM ABJIACTCA HCIOJB30BAHUE COCTABHBLIX OIICPATOPOB
(paccTaHoBKa omepaTOPHBIX CKOOOK begin ... end;) AJsg BHYTPEHHHUX Omepa-
topoB if. CocTaBHOH omepaTop — 3TO MOCIEN0BATEIHLHOCTD (TpyIa) onepa-
TOPOB, 3aIMCAHHBIX MEXIY ABYMS 3ape3epBHPOBAHHBIMH CJIOBaMH begin u
end.

[Ipumep. Boranciuth 3HaueHne QYHKIHHU Yy, €CIH X BBOJIUTCS C Kia-
BHATYpBI, a PyHKIMS 331aHa GopMyIaMu

2%, eciu x < 2,
y=48-2x eum2<x<4,
(4 — x)?, ecnu x > 4.

IIpu cocTaBieHHU M 3allUCU aNTOPUTMA PEIIEHUs 3aJaud MOXKHO HC-
MIOJIb30BAaTh OJIOK-CXEMBI, & MOYKHO aJITOPUTM 3aIlUCHIBATh HA TICCBIOSA3BIKE C
noMouibio oneparopoB Ilackans 1 KOMMEHTapUEB, UCIIOB3YsI METO]] MOIlIa-
roBO# JeTanu3auuu («HUCXOJSIIEro» MporpaMmupoBanus). [Ipu stom mo-
Jy4aeTcs JOCTaTOYHO KOMMEHTHPOBAaHHAS ITPOTpaMMa.
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O01Iyro cxeMy IporpaMMBl IIPEICTABAM TaK:
Program Primer2;

(*BBOOMM B yHOTpeObOJIeHUE IIepeMeHHbIe
(onucelBaeM ux) *)

begin
(*- msTan I - BBOI S3HAUEHUS X *)
(*— mran II - HaxoOXIOeHMe Yy INPM 3aIaHHOM X *)
(*= mran III - BEHIBOO Pe3yJIbTATOB *)

End.

Peanuzanus ka)zaoro 3tama, KpoMe BTOPOro, JOCTAaTOYHO TPUBHAJIbHA
U SICHA U3 OKOHYATEJNBHOTO TEKCTa MPOrpaMMbl (cM. HUXKe). Jleranumsupyem
(yTouHsieM) BTOpPOI1 3Tar, HaIpuUMep, TaKUM 00pa3oM:
(* HaxoxIOeHMe y IpM 3aZaHHOM X *)
if x<=2 then {nporepxka ycJyoBusa x<=2}
{nna y ecTp dopmyna - 1}
else {T.e. gna x>2}
{HeoOXoOMMO YTOUHEeHMEe SBHAaUeHUS X:
OoJsiblle OHO MJIM MeHblle 4 T.e. NpOBepKa
cJenywnumero yCcJOBUA }
Tenepsb netanuzupyem Jajblie:
(* HaxoxIeHMe Yy IpM 3aZaHHOM X *)
if x<=2 then {npomepxka ycyjoBusa x<=2}

y 1= 2*x
else {T.e. mma x>2}
begin

if x<4 then {mpoBepka cClemyrETO YCJIOBMA }
{nna y ecTp Qopmyna - 2}
else
{nns y ecTtp dopmysa - 3}
end;

OKOHYATENbHBIH TEKCT NPOrpaMMBI (C ITOJPOOHBIMH KOMMEHTAPHSIMH)
npuUMeET Takoi BU:
Program Primer3;

(*BBOOVM B yrnorpebJjeHue [IepeMeHHEEe (ommceIBaeM
ux) *)
Var
x, y : Real; {x, y BelleCTBEHHHE}
begin
(*- sran I - BBOO 3HAUeHMUS X *)
write ('BBenuTe x‘); {BHBOI Ha DKpPaH «IIOACKa3KM»}
readln (x) ; {BBOI C KJIaBMATYypPhHl 3HAUEHMUS X}

(*- msran II - HaxOxXIOeHMe Yy IPpM 3adaHHOM X *)
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1f x<=2 {npoBepka ycJyoBusa x<=2}
then
y 1= 2*x {mericTBMe B Cllydae UCTMHHOCTU x<=2}
else
begin {mevicTBMEe B CcJyuyae JIOXHOCTU x<=2}
if x<4 {npoBepka cJemyoumero yCJOBUS}
then
y:=8-2*x {mericTBME B CiTydyae €I'0 MCTMHHOCTM}
else
y:=sqr (4-x) {mericTBME B Cilydae €ro JIOKHOCTM
T.e. mpu x>=4}
end;
(*- mran III - BEBOL pPes3yJbTaTOB *)

writeln('x=',x:7:3," y=',y:7:3); {BHBOO Ha SKpaH Pe3YJLTATOB }
End.

OTMeTHM, YTO JOIMYyCKaeTCsl TAaKKe COKpaiiéHHas GopMa yCIOBHOTO

ormeparopa:
if Y then S1;

IIpu BBINOIHEHUH 3TOTO ONEPATOPA, €CIU Y UCTUHHO, TO S1 BBIMOJIHS-
eTcsl, B IPOTUBHOM ciydae S| mpomyckaeTcs.

B ciydae cnosxHOTO pazBeTBieHUs 00Jee ONTUMATbHBIM (4€M HCTIONb-
30BaHHE YCJIOBHBIX ONEPATOPOB) MOXKET OBITh IPUMEHEHHUE OIepaTopa case.
OrpaHuveHreM B UCIIOJB30BAHUU OMEpaTopa SBISETCS TO, YTO KIIFOY BHIOO-
pa moxeT ObITh THNA Real mim String.

3ameuanue. [Ipu coCTaBIeHUN TECTOB HEOOXOIUMO ITOATOTOBHUTH Ta-
KHE WCXOJHBIC TaHHBICE M B TaKOM KOJHMYECTBE, YTOOBI MPOrpaMMON OBLIH
BBINIOJIHEHBI JIEHCTBUS MO KaXIOMY pa3BeTBIeHHIO. B uwacTHocTH, B pac-
CMOTPEHHOM TIPUMEpe HEOOXOIUMO TOJITOTOBHTH TECTHI CO 3HAYCHUSAMH X
(XOTst OBI IO OHOMY) U3 KaXXJOTro MHTepBana X<2, 0<x<4, x>4. B npoTus-
HOM CJly4ae TrapaHTHpOBATh NPABUIBHOCTb BBIMOJHEHUS HPOTpaMMBbl IS
TIPOU3BOJIHHBIX HCXOIHBIX JAHHBIX HE TPECTABISAECTCS BO3MOXKHBIM.

3apaHue kK pa6ote

1.  CocraBuTh aNropuTM BEIYHUCIICHHS 3HAYCHUI (QyHKINH, COOTBETCT-
BYIOIIEH KOHKPETHOMY BapuaHTy (Tabi. 3.1).

2. CocrtaBHTb IPOTpaMMy, B KOTOPOH MPeTycMOTPETh BBOJ UCXOAHBIX
JIaHHBIX C KJIABUATypPBl, BEIYUCIICHUS 3HaUeHNH (DYyHKIMH, BHIBOJ HA
9KpaH Pe3yJbTaTOB BBHIIIOJIHEHHUS YCIOBUS 1 3HAYEHUS (DYHKIINH.
Mpumep: [Ina ucxonusix JavHbIX X = 0, ¥ = 5 ¥ BEIpakKeHU

sin (x)], ecnin 5 — |x —y| < 10
7 = ctg?(x —y), ecm5—(x—y) =10
cos (x)

, B OCTAJIbHBIX CJIy4Yasdax
|x|+2
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MporpaMMa J0JDKHA BBIBECTH Ha 3KPaH CIEIYIOMNH TEKCT:

VicxonHele maHHBEe: X = 0, y = 5.
5 - (0 - 5) = 10, 3HauuT, cuuTaeM QYHKLMUO
Z jfe) BTOPOM dopmyie. B pesyabTaTre
Z = 0,087.
3. BBecTH TeKcT IporpaMMbl B KOMIBIOTEP U OTPEOAKTHPOBATH €T0.
4. TloaroTOBUTH TECTOBBIC MCXOAHBIC JAaHHBIC, IPETyCMAaTPUBAIOIINE
BBIIIOJTHEHHME Ka)KIOI0 U3 YCIOBHUM 3a1aHusl.
5. OmnaguTth NporpaMmy.
6. BrimomHUTs mporpamMmy (IMOIYYUTh Pe3yibTaThl) A KaXAOTO U3
YCJIOBHH 3aJJaHUs.
Copep:xaHMe oTyeTa
1. TlocranoBka 3amaun (KOHKPETHEIA BapHAHT)
2. TekcT mporpaMMsl, TECTOBBIE MPUMEPHI U pe3yibTaThl BBIBOAA Ha
JKpaH.
3. bBrox-cxema aaropurMa nporpaMmsl.
BapuaHTbI 3aJaHMi
Tabauya 3.1
Bapuaunrt DyHKIUA
ecany > x?
1 {x+y, ecany < x?
ecnuy = x?
sin(x +y)+x, ecmux=y
2 |x| ecmnx <y
{ ecmx >y
min (cos ), ecmx >0,y>0
3 Z= tg(ln(xy)), ecmmx<0,y<o0
B OCTaJIBHBIX C/Iydaax
X, ecm |x| =
4 tg(x) ec |x| <y
X —y, eca |x| >y
{le ecnx < =3
5 cos(y) ecmx > 5
B OCTaJIbHBIX CIy4asax
e + cos(x), ecnx -y > 15
6 {x +x+5, ecmmx-y <10

vyl +1tg(x), BoCTanbHBIX Cayyasnx
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Ilpodonxcenue mabn 3.1

Bapuaunt DyHKUUA
xV +2, ecnusin(x) > 0.5
7 {tg(x) ecausin(x) = 0.5
B OCTa/IbHbIX CIy4asx
cos|x| -y, ey - |x| =5
8 |x yl, ey - |x| =5
\/_ | +1, BoOCTaJbHBIX CAyYaAsX
mln(x y3) ecmux+y>5
9 ecm0<x+y<5
{ B OCTaJIbHBIX CJIyYasix
7 max(x y) + min(x?,y?), ecmx>0,y>0
10 ecos()+sin (), B OCTJIbHBIX CJIy4asax
|sin (x)], ecmy-|x| =8
11 ={ lx —yl, ecany - |x| > 10
sin (xy), B OCTaJIbHBIX CAyYasaxX
sin (xy), ecmmx =0,y <x
12 = {max(x?,y%,xy), ecmux?+y><5x>0
{ cos (xy), B OCTaJIbHBIX CJIy4asix
[sin (x)I, ecux+y>5
{ctgz(x —-y), eum0<x+y<5
13 Z=
cos (x)
2 B OCTaJIbHBIX CJIy4asax
” 7= {cos(x) +min(x,y), ecmx?>y% x>0
cos?(x) + tg?(xy), B OCTa/bHBIX CIyYasx
0, ecinx >0,y >0
15 Z = { tg(xy), ecmmx<0,y<0
min (cos (x,y), B OCTaJIbHBIX CJy4asax
sin®(x?) —y, ecmu5—|x—y| <10
16 Z={|x—y|+5, eun 5 —|x—y| =10
ctg!/3 x, B OCTaJBHBIX CIyYasX
cos |x| -y, euny-|x| =5
17 7= [x —yl, ey - x| >5
\/m + 1, B OCTaJbHBIX CIyYasix
|x]|Y — y?, ecmu x < —4
18 Z={ coslyl|, ecau x > 7

B OCTaJIBHBIX CJIydaax
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Ilpodonxcenue mabn 3.1

Bapuaunt DyHKUUA
[sin (x)], ecmueX* < 6
2 _ X
19 7= ]c®8 x=), ecmn eX > 12
cos (x)
12 P OCT/IBHBIX Cyuas
Y _ .2
7 = yetg(x) —x ’} e x?—y< -2
7, = €277,
2 |z =sin (y |x|>
e x? —y > -2
lnlx y| eciuy > x,x > 0
21 Jixl+ 4, e |xy| > 5

max (x3,y ) B OCTAJIbHBIX CJIy4asx

xY + 10, ecnu sin(x) > 0.8

22 7 =1Jcos|x|-y, ecau sin(x) =0.8
lyl, B OCTaJIbHBIX CJIyYasix
= [sin()| +y,
eciux —y>2
23 z3 =/ Ixl,
7 = e,

22=x2+y—x,} ecmux—y <2

z = x| +lyl,
2, = e, } ecnu +/ |xy| < 50

z, = sin (y — |x]),
! o ll)}ecnn#lxylZSO

z = |x—yl,

24

=Ve* -5, 2
s 2, = sin(x® — ) — y? ecux®—y<-2,x>0

z; = x%/3 — (sin(x))?, B 0CTaJILHBIX CTyHasAX
In|x — yl, ecuy > x,x >0
26 Z=1{cos?(x)—y, ectux>y3+1,x>0

max (x3,y%), B oCTaJbHBIX CIyYasx

7 = ctglay) + 2’} ecmn x < 8.5
= |x| - -

2 )
27
7=y lxl + 4’} ecau x > 8.5

7, = sin (x3),

— [+2 2
=vX +y’}ec1m|xy|>5
28 z, = ctg(x + )

zy =e*

2, = sin (xy)} ec |xy| <5
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Oxonuanue maon 3.1

Bapuaunt DyHKUUA

z, = e xl+y

’

<5
2, = sin(x) — y,} eca x|y|

29
a= llxy l B OCTa/IbHBIX CJIyYasaiX
Z, = esin (x)’
30 7 - {min(cos(x),sin(y) ,te(y)), ecnx <0,y>0
"l max(x? +y2,In|xy|]), B OCTaJ/IbHBIX CIyYasx

IIpakTHYecKHne 3ajaHuA 414 3alUThI
Jnst pyHKIMU y=Yy(X), 3aAaHHOI rpad)UuecKH, MOCTPOUTH aHATUTHYECKYIO
3aBUCUMOCTb. COCTaBUTH OJIOK-CXEMY W NPOrpaMMy BBIYHCIICHHSI BEJIUYH-
HBI Y, IpU BBEJEHHOM I10JIb30BaTEJIEM 3HAUECHUU APIYMEHTA X.

BapuaHTbI 3aJaHMM JJ1s1 NPAKTUIECKOM 3a1UThI

N | X
-d 0 d
YA
o C
3 | X
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KoHTpo/ibHBIE BONIPOCHI
B kakoif popme MOXKeT OBIT 3alHCaH alTOPUTM MIPOTPAMMEI?
Kak Bemmonasiercs omeparop if?
CoCTaBHTH ANTOPUTM H IPOTPaMMy BBIYHCIICHUH 3Ha4eHUH (QyHK-
ua y = Vx, y = Vsinx. IIpenycmoTpeTs cityyau, Korja MoJIKO-
PEHHBIC BEIpAKEHUS IPHHUMAIOT OTPHUIIATEIIFHBIC 3HAYCHUSI.
CocTaBbTe aNTOPUTM U MPOTPAMMY JUTSA HAXOXKICHHS HAaNOOJBIIETo
3HaYeHHs U3 TPEX umcen max(a, b, c).
MokeT I YCJIOBHBIH OIlepaTop COIEepXkaTh OIepaTop Iepexona
(ycioBHBI# onieparop)?
CocTaBbTe aNTOPUTM H MPOTPaMMy, KOTOpas IMOMEHSATh MECTaMHU
YHCJIOBBIE 3HAYECHUS IIepeMEHHbIX X U Y B citydae, eciu X > Y.
CocraBbTe NporpaMMy, KOTOpas MOCYHMTAeT BeluuuHy Y = lgx,
ecnmd X >0, ¥ BBIJACT TEKCTOBOE COOOIICHHE 00 OIMOKe, ecin
x <0.
CocraBbTe QJITOPUTM U HPOrpamMMy, KOTOpasi MO 3aJaHHBIM MOJIO-
JKUTENBHBIM JICHCTBUTEIEHBIM YHCIIAM X, V, Z ONPEICIUT: a) CyIie-
CTBYET JIM TPEYTOJIHUK C UIMHAMH CTOPOH X, Y, Z; 0) OTBETHUT SIB-
JISIETCS JIN OH OCTPOYTOJIBHBIM (TYIIOYrOJbHBIM) B ClIydae €ro Cy-
LIIECTBOBAHHSI.
CocraBbTe aNropuT™M M IPOrpamMmy, KOTOpas BBIICHUT JUIA 3aJaH-
HBIX HOJIOKHTENIBHBIX JICHCTBUTENBHBIX YHCEN a, b, ¢, X, Yy, poiiner
JIM KUPIIAY ¢ pedpaMu a, b, ¢ B IPSIMOYTOJIEHOE OTBEPCTHE CO CTO-
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poHamu X, y. IIpocoBBIBaTE KHpIHY B OTBEPCTUE Pa3peIIacTCs
TOJIBKO TaK, YTOOBI KakJ0e W3 ero pedep ObUTO MapauleNbHO HITH
HEPICHANKYIIAPHO KaXXIOH U3 CTOPOH OTBEPCTHSL.

JlabopaTtopHas pa6oTta Ne 4
Jlornueckue BhlpaxkeHusd. [I[porpaMmMupoBaHue GpopMy.1, CBSI3aHHBIX C
reoMeTpUYEeCKUMHU 06'beKTaMHU

Ilesb paGoOTHI: NPHOGPECTH HABBIKYU B IPOTPaMMHUPOBAaHUH 3a-
Jla4, ONKUCbIBaEMbIX C IOMOLIbI0 FeOMETPUIECKUX 0O bEKTOB.

OcHOBHbIE NIOHATHUA

Jlornyeckue BbIpaXXEHHUsI CTPOSITCA U3 JIOTHYECKUX NaHHBIX (TUI Boo-
lean), Joruueckux omepauuii 1 onepanuii OTHoOIeHHs (CpaBHeHus). B one-
pauusx OTHOLICHWS MOTYT y4yacTBOBarh apH(METHUYECKHE W JIOTMYECKHE
BBIpaXKEHUsI, a Takke cumBoibHbIe (Tun Char) nanuele. Pe3ynbsrarom joru-
YECKOTO BBIpaYKCHUs ABIseTcs 3HadeHue True (uctmHa) wim False (710p).
[Ipu »ToM normyeckuii TMO ompenenéH TakuM oOpaszom uro False < True,
mpu4EM 3TH JOTHICCKUE 3HAYCHUS UMEIOT TOpsiIkoBbie HoMepa 0 u 1 coot-
BETCTBECHHO.

B nmormueckoM BBRIpaXCHUH MPUHST CICAYIOMIHNA TPUOPHUTET OTISPATIHIA:
Camas crapiias yHapHas omepanus — not; 3aTeM CIeAYIT MYJIbTHUILTHKA-
TUBHbIE onepauuu — * (ymHOxeHue) / (nenenue), div, mod, and; motom an-
JTUTHBHBIE omepanuu — + (mioc), - (MUHYC), OF; W, HAaKOHEIl, ONepaiuu
cpaBHEeHUs — < (MeHbIIIe), <= (MEHbIIIE UM PaBHO), = (paBHO), <> (HE paB-
HO), >= (Oombllle WK paBHO), > (Gombiue). Onepanuyu OAMHAKOBOTO CTap-
ITMHCTBA BBIMOJHSIIOTCS B MOPSAAKE UX CIEIOBAaHHS B BBIPAXXEHUH CJIeBA Ha-
npaBo. i1 U3MEHEHUs MopsiJika CIe0BaHUs ONEPALi B JIOTHYECKOM BBI-
PaKeHUH JIOMYCKAETCsl HCIOIB30BaHUE TAK)KE TOJIBKO KPYIIIbIX ckoOOK. [Ipu
9TOM CHayajia BBIIOJHSIOTCS JIEUCTBHS B CKOOKax (B MEpBYIO odepe/b B ca-
MBIX BHYTPEHHHX), a 3aT€M BHE CKOOOK. YUWTHIBas NMPHOPHUTET ONEpalui,
YaCTH BBIPQKEHHMS, CTOSIIIE CIIEBA U CIIpaBa OT JIOTMYECKUX omnepanuii and
U Of, IOJDKHBI OBITh, KaK MPaBUII0, 3aKJII0OUYEHBI B KpYIble CKOOKH. Pe3ynbra-
THI JIOTHYECKUX OTepanuii HaJ AaHHbIME Tuma Bollean mpuBenensr B Tab.
4.1

Tabauuya 4.1
A B not A AorB A and B
True True False True True
True False False True False
False True True True False
False False True False False
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IIpumep. CocTaBuM nporpamMmy, KOTOpast IO BBOAUMBIM C KIIaBHAaTypPbI
KOOpAWHATaM HEKOTOpOH TO4YKHM P(X,y) ompemenwT: NpUHAIICKHUT JTH ITa
TouKka obiact D, 3amTpuxoBaHHOM Ha puc. 4.1 WM HE IPUHAICIKHT.

3anumieM MareMaTH4ecKoe YCJIOBHE HPUHAIICKHOCTH TOYKH pac-
cMaTpHBaeMoN 00JIacTH (B TEOPETHKO-MHOKECTBEHHBIX 0003HAYCHHX):

x? +y? < 4, x| < 1,
PED’BCHH{ y<0, } {—2£y<0.}

Puc. 4.1. O6mnacts D

[pwu 3ammcu BeIpaskeHus Ha s3bIKe [lackaip ciemyeT UMeTh BBHIY, UTO
00BEITHEHUIO MHOKECTB (CHMBOJI U) COOTBETCTBYET JIOTHYECKAS OTEepPAITHs
of, a IepeceueHI0 MHOXECTB (CUMBOJI N) — JIoTHYecKas oneparus and.
Tekct mporpaMMBbI (MTOHITHBIN 1 6€3 KOMMEHTApUEB) MOXKET OBITh TAKHM:
Program Rab4;

Uses Primer;

Var
x,y: Real;
Begin
write (‘BrenmuTe KOOPAMHATEI TOUKM X M y : ');
Readln (x,vy);
writeln (‘' KoopamHaTe TOUKM P : '),

writeln (' x=', x:7:3, ‘Y y=', y:7:3);
if (x*x+y*y<4) and (y<=0) or (Abs(x)<1l) and ((y>=-
2) and (y<0))
then
writeln (' Toukxa P npuHammexuT objacTu D ‘)
else
writeln (' Touka P He mpuHamexuT odmactm D V) ;
end.
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3ajaHue Kk pa6oTe

1. CocraBHTh QJTOPHUTM U IpOrpaMMy BBIYHCICHHH (QyHKIHU
Fi(x, y), ecmu Touka P(X,y) ¢ Mpon3BOIBHBIMI KOOPAMHATAMH TPUHAI-
JEKUT 3amTpuxoBaHHON obmactu D, um ¢ynkmmu Fy(X,y), ecam Todka
P(x,y) He mpuHammexutr obmactu D (tabn. 4.2), Te.

_(F(x,y),ecin P € D,
Z= {Fz(x,y), eciu P € D.
2. BBecTu B KOMIIBIOTEP TEKCT NPOrPaMMBI U OCYIIECTBHUTD €€ OTIaKY.

Copep:xaHue oTyeTa
IToctaHoBKa 3a/a4yl (KOHKPETHBIN BapUaHT)
2. TekcT mporpaMMsl, TeCTOBbIE MPUMEPHI U PE3ylbTaThl BBIBOJA Ha
JKpPaH.
biok-cxema anropurma nporpamMmsl.
4. «PyuHOI» cUET I MPOBEPKU MPABUIBHOCTH MPOTPAMMBL.

—

W

BapuaHThl 3agaHuii

Tabauya 4.2
=
28 O6aacts D Fi(x,y) Fa(x,)
=
X
1
1 cos(x) —y =T
Y
Y=-ZX+3\
2 . [x — y| ctg(x +y)
Y=3X
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Ilpooonscenue mabn. 4.2

=
L=
2 % Obaacts D Fi(x,y) Fa(x,y)
Y
Y=10 10
3 [x2 —y| + sinx tg(x +y)
X
0o 4
y
4 1, ecmu x >0 3, eciu y >0
2, ecim x <0 4, ecmu y <0
Y
Y=X?4+9 /
5 x—y+e* x? +y*
9
X
e
2
Y
1
6 X ctgx +e*

5+ el
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Ilpooonscenue mabn. 4.2

=
gé‘ § Obsacts D Fi(x,y) Fy(x,y)
v
7 f ctgx +e* 0
2
Y=1/X
8 e* + sin(xy) ctg?(xy)
X
3
9 |x|3/2 +y e~X+y
10 [x| + siny x% +e*Yy
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Ilpooonscenue mabn. 4.2

~
=
3 % O6aacts D Fi(x,y) Fa(x,y)
11 y cos?y xZ+e*Y
12 sinx + cosy e c8y
¥
Y=-5X a
= \\ R=4
13 |\ x x+e¥ tgx — |yl
14 1 ctg(x +y)

'X
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Ilpooonscenue mabn. 4.2

pHAHT

gé‘ Oo6aacte D Fi(x,y) Fy(x,y)
15 Vx? 42 + coslxy| -1
16 tg? x [tgx + 1]
17 In(x? + 1) 2
18 coslx| +y 0
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Ilpooonscenue mabn. 4.2

[
gé‘ §_ Obsacts D Fi(x,y) Fy(x,y)
19 vy +logs|x + 1| 1
20 ctg(x+y+1) 2
Y
4
21 x% +siny cos (x +y)
3
22 sin?(x +y) (x +y)?




OOOOOOOO

\

sin? x

N

sin? x
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Oxonuanue mabn. 4.2

) M% = v
5 -~ >
= ¥ =
I

1Hend

-eg

27
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IIpakTHYecKHe 3aJaHNA AJIA 3alUThI

1. Beluncnute miomans TpeyroibHUKa CO CTOPOHAMHU a, b, ¢ 1o ¢op-
myne Tepona S =.p(p—a)(p—b)(p—c), tne p=(a+b+c)/2 -
MOJTYTIEPUMETP TPEyroiabHUKA. [IpoBEpHB MpH 3TOM BO3ZMOXHOCTh IIOCTPOE-
HUSI TPEYTOJIBHUKA C JUTMHAME CTOPOH, YKa3aHHBIMH TTOJIb30BATEIIEM.

2. YHopsimo4uTh TPH YHCIA X, Y, Z TI0 BO3PACTAHHIO TaK, YTOOBI mepe-
MEHHOH C MMEHEM X COOTBETCTBOBAJIO CAMOE Malloe M3 UHCEl X, ), Z, ¥ —
cpenHee, a z — HanOoJIbIIee.

3. BI4UCIUTE KOPHY KBAJPATHOTO ypaBHeHus ax® + bx + ¢ = 0.

4. Haiiti xBazpaT HanOobIlee U3 IBYX YUCEN X U Y U BHIBECTH Ha JK-
pan npusHak N =1, ecnu x Haubonblee ynuciao, ¥ N=2 — B NPOTHUBHOM
ciydae.

5. OmpenenuThb, MOMANAeT JIM TOYKA ¢ KOOpJAUHATAMH (X, V) B KpYT pa-
auyca R ¢ LEHTpOM B TO4yke ¢ KoopAauHatamu (a, b). BeiBecTH mpu3HaK
N =1, ecau Touka HaxoAuTCs B kpyre 1 N = 0 — B IPOTUBHOM CIIy4ae.

6. OnpenenuTs MoJsIpHbIE KOOPANHATH TOYKH ¢ KOOpAUHATaMH (X, V),
3aJaHHOH B IEKapTOBOH CHCTEME KOOPAMHAT.

7. Pemmth cucreMy ypaBHeHHH 10 popmyie Kpamepa:

ax+ by =c,
{dx +ey=f.

8. CocraBbTe MporpaMmy M aJITOPUTM, KOTOpas MO 3aJaHHBIM Jei-
CTBUTEJBHBIM YHCIIAM a, b, ¢, d, e, f onpeaenut, NpuHAIICKUT U HAYAIO
KOOpAMHAT TPEYroJbHUKY C BepIIMHAMHE B TOYKaX (a, b), (¢, d), (e, f)..

. 3x2-7
9. ﬂﬂﬂ 3a1aHHOI'O 4HucCJjia X HAUTHU HanOoJbllIee U3 yucen t = e 158
_ 1+In(4—x)
T ox2-1

10. BBauciuTh BBICOTHI TPEYTOJIBHUKA CO CTOPOHAMH d, b, ¢, HCIIOJb-
2:S
3yst popmyny I'epona (cm. BapuanT 1) u cooTHouieHue h, = - e hg —
JUTMHHA BBICOTBI TPEYroJbHUKA OITYIIEHHOTO HAa CTOPOHY JUIMHHOW a, S —
IUTONIAIb TPEYTOJIbHUKA.
Ax%?+ Bx + C,ecniu x € [A4;B],

Cx?ecnux & [A;B].

12. danusl x, y, z. OnpeennuTs MPUHAAICKUT JIX TOUKa (X, y, z) mapy ¢
neHtpoM B touke (1, 2, 3) m pammycom R = 2. BplUHCINTH 3HAYECHUE
N = |x 4+ y + z|, ecnu Touka mpuHamiexur mapy u N = (x +y +2z)% B
MIPOTHBHOM CIy4Jae.

13. Hdaubl uerbipe Touku: A (X1,¥1,21), B (%3,¥2,22), C (x3,V3,23),
D (x4,V4,24). YCTAaHOBUTB, JICKUT Jik TOYKA D B tutockoct ABC.

11. Berunciauts {
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14. YcTaHOBHTH, IPUHAIUICKHUT JM YTOKA (X, V) KOJBIY C LEHTPOM B
touke (a, b) m ¢ pagmycom R;=2, Ry=4. Ecnu nma, TO BBYHCIHTE Z =
sin(x + y), unaue z = |x - y|.

15. Pemuts ypaBHenue ax + b = 0, rae x — aprymenTt; a u b — mapa-
METPBI.

16. HaliTH CTOMMOCTh TOKYIKH C YYETOM CKUIKW. BennuuHa ckumku y
% TpeNnoCTaBIsIeTCA B cliydae, KOTa X — CyMMa MOKYIKH OOJIbIIe z pyOIieit.

17. Beruucauth paccrosiaue |AB|, |AC|, |BC| mexay Toukamu 4, B, C.
Ecimu |AB| > |BC|, To naiitu|AB| + |AC| + |BC|, uHaue BEIBECTH 3HAYEHUE
|AC|. Touku 3a1aHbI TPEMST KOOPAUHATAMH.

18. YcranoBuTh, OyayT 1 TOUku A(X1, Vi, Z1) 4 B(Xy, V2, Z,) cUMMeT-
PUYHBI OTHOCHUTENFHO OJTHON M3 KOOPIAMHATHEIX OCEH.

19. Hailtu HaumeHsblIee paccTosiHue Mexay Toukamu A, B, C. Touku
3aJlaHbl TPeMsl KOOpAWHATAMHU.

20. YcTaHOBHUTh, OYAYT JIM IPsAMBIE MPOXOASLINE Yepe3 TOUku A, B u
B, C, B3auMHO nieprieHIUKYIApHBL. TOYKY 3a1aHbl TPEMsI KOOPAUHATAMHU.

21. YcraHoBUTh, OyAET JIU MpsiMasi, NPOXOAAIIas yepe3 TOUKu A U B,
NepHeHANKYJIISIpHA TUIOCKOCTH ax + by + cz +d = 0.

22. [IpubopoM MpOU3BOIUTCS JIBa M3MEPCHHS HEKOTOPOI BEIHIHHEL.
[Ipubop cunTaercs roJHBIM, €CITH MAaKCUMalbHOE OTKIIOHEHUE PE3yJIbTaTOB
HM3MEPEHUH OT CpeJHEro 3HAYCHHS MEHbBIIE &. Pe3ynmbraTel U3MEpeHUi co-
OTBETCTBCHHO PaBHBI X U ). Y CTAHOBHTS, SIBIIICTCS TPHOOP TOTHBIM.

23. Hekoropass BenWYMHA MOXKET NMPHHUMATH TPH 3HAYCHUS X, ), f.
Haiitu e€ MakcuMansHOE 1 MUHUMAThHOE 3HAYCHHUS.

24. YcTaHOBHTH, OyIyT U NMPsIMBIE, IPOXOIAIINE Yepe3 TOUKH A, B u
B, C,napamienbHbIMU.

25. YcTaHoBUTh, OyAyT U TOUkH A(Xi, V1, Z1) 1 B(Xy, V2, ;) cuMMeT-
PHUYHBI OTHOCHUTEIJILHO Hayaa KOOPIUHAT.

26. Hekoropast BelMYMHA MOXKET NMPHHUMATh TPU 3HAYCHUS X, ), Z.
Haiitu e€ makcuManbHOE OTKJIOHEHHE OT CPEJHETO 3HAUYCHUS.

27. YCTaHOBHTS, SBISCTCS TPEYTOJIBHUK CO CTOPOHAMHU a, b, ¢ mpsaMo-
YTOJBHBIM.

28. YcTaHOBHUTH, OyIeT JIM TPEYTOJLHUK C BEPIIMHAMH B TOYKaX
A(x;, y1), B(xz, v2), C(x3 y3) paBHOCTOPOHHHM.

29. YcTaHOBUTH, OymeT JHU TPEYTONBHUK C BEPIIMHAMU B TOYKaX
A(x;, v1), B(xy, v2), C(x3, v3) paBHOOEAPEHHBIM.

30. YCTaHOBHTh, SABJISIETCS JIM YE€THIPEXYTOJIBHHUK C BEPIIMHAMHU B TOY-
kax A(x;, ), B(x, v2), C(x3 y3), D(x4 y,) IPAMOYTOIHHUKOM.

KoHTpoJ/ibHbIE BONIPOCHI:
1. Kakue npaBuiia AeMCTBYIOT JJIsl 3aIIMCH JIOTHUYECKOTO BBIPAKEHUS?
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2. B uém oTimume JOrH4eCcKOTo BEIPAKEHUS OT apu(hMETHIECKOTO?
KakoB mOpsIIOK BEINONHEHUS ONEpaldil B JIOTHYECKOM BBIpaXke-

[O8)

HUH?
Brruncinre 3HaueHune BoipaxkeHns k mod 7 = k div 5 — 1 mpum

Brruncimre 3Hauenune seipaxenns Odd(Trunc(10*Pi)).
Hapucyiite Ha miockocTH (X, y) o0s1acTh, B KOTOPOH U TOJIBKO B KO-
TOPOH NCTUHHO YKa3aHHOE BBIPAKCHUE:
a. (y>=x)and(y+x>=0)and (y<=1);
6. (Sqr(x) + Sqr(y) <1)or (y > 0) and (Abs(x) <= 1).
7. VYkaxure olMOKU B NPUBEAEHHBIX ()parMeHTaX MPOrpaMM:
a. Ifl1<x<2thenx:=x+1;y:=0;
elsex =0y =y+l;
6. Ifl<xandx<2
then begin x :=x + 1; y := 0 end;
else begin x :=0; y :=y +1 end.
8. 3ammcarb yka3zaHHOE JEHCTBHE B BU/E OJHOTO YCIOBHOTO OIEPaTo-

W
[
—_
A

pa:

a. IlepepacnpenenuTh 3HaUYCHHWS MEPEMEHHBIX X U y Tak,
9TOOBI B X OKa3aJoCh OOJblliee M3 3HAYCHHWH, a B y —
MeEHbIIIEE,;

6. IlepemenHoit N nmpuCBOMTH HOMEP YETBEPTH IJIOCKOCTH, B
KOTOPOHM HaXOAMTCS TOUYKA C KOOpAMHATAMH X U Y (xy#£0).

9. 3anmcaTh NOCIEIO0BATENLHOCTD ONEPATOPOB ISl PELICHUS 3a0a4H:

a. 3HayeHUs NEPEMEHHBIX X, Y U Z IIOMEHATh MECTAMU TaK,
9TOOBI 0Ka3aJI0Ch X > Y > Z;

6. Cunrast, 4yTo cTaHAApTHEIE (QYHKIUH Sin X M COS X IpPUMe-
HHUMBI TOJIBKO K apryMmeHTam u3 orpeska [0, m/2], Bbrunc-
JIMTH Y = Sin X JUIsl IPOU3BOJIEHOTO 3HAYEHUS X.

JlaGopaTtopHasi pa6ora N2 5
O,Z[HOMeprIe MaCCHBBI. ]_ll/IKJ'IbI C 3a/laHHbIM YU CJIOM HOBTOpeHI/Iﬁ

l.lem; paﬁOTbI: IoJiydeHr e HaBbIKOB B UCII0JIb30BAaHUHU OollepaTopa
LUKJIa For; OBJIaZileHHUE TPAKTUY€CKHUMH HaBblKaMU pa6OTbI C MacCcCHBa-
MH.

OCHOBHbIE IOHATUA
HpI/I peuICeHU MHOTUX 3aja4v BBIYMCIUTSIbHBIN npouecc MMeeT UMK-
JIMYECKUI XapakTep, T.€. OAHU U TC KE ﬂeﬁCTBHH TMOBTOPAKOTCA IPU pa3ini-
HbIX 3HAYCHUAX INCPEMCHHBIX. MHOI‘OKpaTHO TMOBTOPAIONIICCCA BBIIIOJIHCHUC
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OJHUX M T€X K& ONEePaTOPOB HA3BIBAIOT IUKJIOM. J[/1 opraHu3anuy UKIOB
C 3apaHee M3BECTHBIM YHCIIOM ITOBTOPEHHH NpexycMOTpeH omeparop For,
KOTOPBIN MMeET ABE MOIu(prKamm:

For 1:=S1 to S2 do P;

WIH

For 1:= S1 downto S2 do P;

rae For (mepeBoanTcs C aHIIMHCKOTO Kak «IJs») — 3ape3epBUPOBAaHHOE
CJIOBO; 1 — MapaMeTp LUKJIA — NepeMeHHas JII000T0 MOPSIKOBOIO THMA (HO
He Real); S1 — HayanbHOe 3HaYeHUE MMapameTpa IHUKIa (BBIpaKEHHE TOTO XKe
TUmna); to (YBENMYMBAThH J0) — 3ape3epBUPOBaHHOE CIIOBO; downto (YMEHb-
11aTh J0) — 3ape3epBUPOBAHHOE CIIOBO; S2 — KOHEYHOE 3HaYCHHE IapameTpa
LUK (BBIpaXKEHHE TOTO e THMa); P — mpocToil uiau cocTaBHOM oneparop.

B kadyectBe mapameTpa LKA MOXET OBITh TOJBKO IEPEMEHHas, a B
kadectBe S1 m S2 MOryT OBITH KOHCTaHTHI, IIEPEMEHHbBIC WM BBIPAKCHHA
TOTO XK€ TUMA (TOJBKO LEJIOYHUCIEHHOTO WM mepedncisiemMoro). Ilar muxia
BCerza IOCTOSHHBIH M PaBeH «MHTEPBATY» MEXKIY IBYMs OIMKalIINMU
3HAYCHUSIMH TTapaMeTPOB IIHKJIA.

BrlmonHeHNe IUKIA HAaYWHAETCS C MPHCBOCHUS IapamMeTpy ILHKIa i
cTapToBOro 3Ha4eHus S1. 3arem mpoBepseTcs, He MPEBOCXOANT JIM OHO 3Ha-
yeHue S2 (ciy4ail to) MM He SBJISETCS JIM OHO MeHbIne S2 (ciy4ait
downto). Ecnu 3T0 yTBepkJieHHE UCTHUHHO, TO IUKI CUMTAETCS 3aBEpPILICH-
HBIM H BBINOJHSETCA CIEAYIOMHMI (3a OMepaTopoM IMKJIA) OIeparop Mpo-
rpaMMbl. B MpoTHBHOM cily4ae BBITIOJHSETCs omepatop P (Temo nwmkia) u
TIoCcJIe 3TOTO IapaMeTp IMKIa MEHSeT cBO¢ 3HaueHWe Ha cliiexyromiee (co-
IJIaCHO 3aroJIOBKy IWKia). Jlamee ajlroputM MOBTOpsieTCs. 3arperiaercs
M3MEHATH MapameTp i, a Taxoke S1 u S2 BHyTpH Tela nuKJia.

®dopmanbHO MOCie 3aBEpIICHNs LUKIIA 3HAYEHUE €ro IapaMeTpa CUH-
TaeTcsl HEONPEAEIEHHBIM, HO Ha NPAKTHKE, KaK IPaBHUIIO, OHO OKa3bIBAETCS
PaBHBIM KOHEYHOMY 3HAUCHMIO CBOETO JHana3oHa (OIHAKO IOJIararbCsi Ha
9TO B MpOrpaMMax He PEeKOMEHJYeTCs, TaK KaK pe3ylbTaTbl MOTYT OBITh He
MIpeICKa3yeMbIMU ).

Oneparopom For wgame Bcero o0pabareiBaroTcsi MaccuBbl (Array).
MaccruBoM Ha3BIBAaIOT KOHEUHBIH ((pUKCHpOBAHHBIN) HAOOp SIEMEHTOB OJI-
HOTO M TOTO JX€ THIIA, K K&KJOMY M3 KOTOPBIX MOXXHO 0Opamarbcs Mo ero
HOMepy (WHAekcy). MHauBHIyadpbHOE HMMS IOTydaeT TOJNBKO Bech Habop
(Bcsl CTpYKTypa JaHHBIX), @ JUIS KOMIOHEHT OIPEAENseTCs JIMIIb IOPSI0K
cieIoBaHus U 00l1ee X KOJIN4eCTBO.

Kak n Bce npyrue nmepeMeHHbIE, MacCUB (JI0 TOTO, Kak OH OyneT Hc-
TIOJIb30BAThCs) AOJDKEH OBITh ONMCAH B NMPOIpaMME, YTO MOXKET OBITH BBI-
MIOJIHEHO (B pa3zelie Var oObsBICHUS IEPEMEHHBIX) CIEAYIOIM 00pa3oM:
<umMms> : Array [<muama3oH HHICKCOB™>] of <THIT 3JIeMEHTOB>;
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Hampumep, s XpaHeHHs [BaflaTH 3JIEMEHTOB C HHAEKCAMH
ai, dy, ...,y MOXHO HCIIOIb30BaTh MACCHB, OINMCAHHBIH B Hadale Mpo-
IpaMMBI TaK:

Var A : Array [1..20] of Real;

Jus oOpamieHns (CChUTKH) K OTAEIBHOMY 3JIEMEHTY MacCHBa HCIOJb-
3yeTcs 3aIllUCh BHUAA <HMs MacCHBa™> [<HHJEKC™>]| — Tak BBI3BIBAETCS Iepe-
MEHHasl ¢ HHJeKcaMu. J[pyrumMu cioBaMu, MHJIEKCHl MacCHBa 3aIIHChIBAIOTCS
BHYTPU KBaJpaTHBIX CKOOOK, U B PaccMarpHBacMOM IIpPHMEpE 3JIEMEHTHI
A[l1], A[2], ..., A[20] Oynyt nepemennbiMu THNa Real. B oOmiem ciyuae
HUYTO HE OO0sI3bIBAET OOBSBIATH IUANa30H MHIEKCOB MaccuBa 4HciaMu. B
KauecTBe MHEKCAa MOXET OBbITh MCIOJNB30BaHO BBIpAXKEHHE JII000T0 MOPSII-
KOBOTO (TIEPEYHCIMMOTO) THIIA WM €r0 AMana3oHa, 3Ha9eHHe KOTOPOro OIl-
penensieT HoMep KOMIIOHEHTH! MaccuBa. KonmdecTBo KOMIIOHEHT MAacCHBa,
UX YIOPSAOYCHHOCTh M THII JIOJDKHBI 33/1aBaThCs SIBHO, T.€. OBITH OIpene-
JNEHHBIMHY JI0 Ha4yajia BBIIOJHEHHUS IPOrpaMMBbI (HE JOIMYCKAETCs TUHAMHYe-
ckoe onpenenenue). [Ipu 3Tom cymma pazMepoB BCEX KOMIIOHEHTOB MacCHBa
HE J0JDKHA IpeBocxoauTh 64K.

MaccuBsl (Hapsay ¢ moHsTheM 3ammceidi Record, mHOkecTB Set, daii-
noB File)- mpeacTaBnsiror coO0H OJHO U3 CPEACTB PACIIMPEHUS] CTaHAAPT-
HBIX (co31aHusi HOBBIX) TUIOB [lackans. BBeneHne HOBBIX THUIIOB IPOU3BO-
nutcs B pasgene Type. Hampumep, TOT jke MaccHB A MOXeT OBITH OIHCAH
Tax:

Type Vector = Array [1..20] of Real, {B paznene THIOB}
Var A : Vector; {B pazzeie nepeMeHHBIX }

Tako#i croco0 CTaHOBHUTCSI €AMHCTBEHHO BO3MOXHBIM JUIS OITHUCAHUS
(OpMaNBHBIX TAPaMEeTPOB CTPYKTYPUPOBAHHOTO THINA B IIPOLEAYypax |
(GYHKIUSAX.

Paccmorpum mpumep o6paboTku omHOMepHOro Maccuba. CocTaBUM
[porpamMmy KOTopasi Ui 3aJaHHOTO MacCUBa by, by, ..., b,y HaWOET KOIHMUE-
CTBO TIOJIO)KUTEIBHBIX 3JIEMEHTOB U HAUMEHbBIIHI MOJOKHUTENbHBIN 2J1e-
MEHT.

TexcT nmporpamMMsI (C TIOSICHEHHEM aJITOPUTMa) MOXKET OBITH CIISTYFOIINM:

Program Rab5;
Var
i : integer; {HOMEp 31eMeHTa }
k  :integer; {komuecTBO MOJIOKUTEIBHBIX
JJIEMEHTOB }
minB: real; {HanmeHpIINI MOJIOKUTEIbHBII
JJIEMEHT}
b  :array[1..40] of Real, {maccuB s XpaHEHHs 3aIaHHBIX

JJIEMEHTOB }
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Begin
(* ycmanoeka nauanvusix sHaveHuii *)
K:=0; {oOHyNeHHE: TIONOKUTEIBFHBIX JIEMEHTOB TIOKa HET }
minB := 1E19; {MckOMBIi 31eMEHT BpEeMEHHO = OONBIIOMY YHCIY
10'%, momaraem, 4YTO BBOJMMBIE JJIEMEHTHI OYIyT
He 00JIbIIIe ATOTO YHCIIa}
For i=1 to 40 do { = B nuKJIe mepedupaeM Bce AMEMEHTHI = }
begin
(* opeanuzyem 6600 s1emenmos*)
write(‘b[‘, 1, ‘] = ); {BBIBOJ «TIO/ICKA3KI KAKOW HOMEP BBOIUTCS |
readIn(b[i]); {BBOJ DyIEMEHTA }
(* evruucaenus *)
if b[i] > 0 then {npoBepKa: MOJIOKUTENIBHBIH JIM 2JIeMeHT? }
begin
k:k+1; {K0JI-BO IONIOXWT. yBenHdInBaeM Ha 1 }
{nmmemM MUHUMAITBHBIH }
if b[i] < minB {TexymImii FIIEMEHT OKa3aJCsl MCHBIIIE }
then minB :=b[i]; {McKOMBI 3IEMEHT paBeH TEKYIIEMY }
end;
end; { = KoHer uKIa = }

(* 661600 pezyrbmamos *)
ifk>0 then {I[IpoBepka: a ecTb JIu CpeaH BBEICHHBIX IIOJOXKHUT.? }

writeln(‘ k=, k, ‘minB="°, minB:7:3);  {BbIBomuM oTBeT 1}
else
writeln(‘Het nonoxuTenbHbIX 2eMeHTOB’);  {BBIBOIMM OTBET 2}
end.
3agaHue Kk paéore
1. Jlns BBeAEHHOTO MaccuBa 4mcel (Xi, Xy, ..., X10) OMPEIETUThH 3HAYE-
HUE BEJIMYUHBI z, @ TAKXKE AJIEMEHTHI MaccuBa (1, Va, ..., Vao) (Tabm. 5.1)
2. Ha meyarb BBIBECTH pE3yJbTAaThl BEIYUCIECHUH B BUJIEC:
BxomHoy MaccuB X: X1 X, X3 X4 Xjs
X X7 Xg X9 Xj
IPOMEXYTOUHASA BEJIMUMHA Z = *** ***
BRIXOOHOM MacCuMB Y: Vi V2 V3 V4 Vs

Ye Y7 Ys Yo Yio

Y11 Yi2 Y13 Y14 Yis

Yie Y17 Yis Y19 Y20
3. BBectu mporpammy B KOMITBIOTEp U OTJIAJAHTH €E.
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Co,qep)l(al-me oT4yeTa

1. TloctanoBka 3amauu (KOHKPETHBIA BapHUaHT)
2. Tekct mporpaMMBbl, TECTOBBIE IPUMEPHI M PE3yAbTaThl BEIBOAA Ha
9KpaH.
3. bnok-cxema anroputma mporpamMmmel.
4. «Py4HOI» CU€T I MPOBEPKU MPABIIIEHOCTU PaOOTHI IPOTPAMMBI.
BapuaHThI 3aaHuil
Tabauya 5.1
Bap. | @opMmyJibl AJIs1 ONIpe/iesIeHUsI IPOMEKYTOUHOiH | DOpPMY.IbI /15 OTpe/iesIeHUsT
BeJTHYHHBI Z 3JIEMEHTOB MacCHBA
(yl’yZe ---7,}’20)
1 7= miax(xi), (i=1,2,..,10) y; = etos(@)
2 Z= miin(xi); (t=13579 y; = sin(i + z)
3 7 = miin(cosxi), (i=12,..,7) y; = i+ z
4 10
Z=in yl=|l+Z|
i=1
5 Z — 1IepBOE OTPUILIATEIBHOE YUCIIO .
c yi=tg(i—2)
PEIH SNEMEHTOB X1, X2, ..., X10
6 10
Z= Hxl- y; =sin(i) - z
i=1
7 Z — TIEpBOE YMCIIO CPEIU DIIEMEHTOB y; = esinz
X1, X2, ..., X10, JUI1 KOTOPOTO |X;| < 2 t
8 8
Z= X; COS Xj4q yi=tgz—1I
i=3
9
9 z=] | ) :
= X; — COS X; i ==
| A i+1 Vi Zz + l
i=1
10 zzmax(_L),(ﬁLz,...,m) y, = i—sinz
i \sinx; +5 t
11 Z — TIepBOe OTPHUIATEIHHOE YHCIIO _z+i
cpemu ai=xisin x;, i=1,2, ..., 10) Yi=—5
12 Z — 1iepBoe unucIo a; = sinx; — eS" i, _ psini 4,
1151 kotoporo |a;| < 3,(i=1,2,...,10) Yi=
3
13 Z=Zx3i y; = z3 —sini
=1
5
14 Z=Hx2i y; = cosz+ Vi
i=1
Z — 11epBoe YUCIIOo a; = COS X;, p
15 . P = iz) — Vi
ans kotoporo &/ |a;] < 1.5, (i=1,2, ..., 10) v = cos(iz) = Vi
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Oxonuanue maban. 5.1

Bap. | ®opmyJibl 151 ONIpe/Ie/IeHUs IIPOMEKYTOUHOi | DOPMY.IBI /LIS OTIPe/IeIeHUSsT
BeJIMYHHBI Z 3JIEMEHTOB MacCHBa
(V15 25 ++25 Y20)
Z — TIepBOE YUCIIO X; 3
16 — 3,2 ;
s kortoporo 0 < x; < 5,(i=1,2, ..., 10) z° + cosi
17 Z — niepBoe 4ucIio a; = e“°S¥i, nist KoToporo Inlz] + i
=lIn|z| +i
Ma—51<2,(i=1,2,...,10) ’
3
18 Z=Hx3i y; =sinz- cosi
i=1
2
19 zZ= Z(Iml +22) yi = ctgi—3/lz|
20 7= Z(cos Xiy2 +3) yi =tgz—i?
Ini
21 Z= H(xl Xivz = Xit1) Yi= T2
22 Z= ml,ax(xi —xi+2), (i=12..,7) = |sini|?
23 Z=Z(Xi+xi+1+le') i =1/|COSZ|+L'
i=1
24 Z—mnepBoe uncino m3 a; = 0.1 - x; i+ z)?
a1 kotoporo 0 < a; < 3, (i=1,2, ..., 10) Yi= |sinz| + 2
5
25 Z=Z(xi+sinxl-) yi=In?i+z-i
i=1
5
26 Z=H3x2i v = Jlsinz] + i
L
5 iy
z+1i
27 2= xisinti, o=
: sini
i=4
5
28 Z= l_[le-_l y; =sinz-tgi
i=1
N |cos ]
cos z
29 Z= Z Xi—1— 2x; + X ;=
‘ ( i-1 i 1+1) Vi i+3
i=2
5
30 Z=Zx2i_1 Y =1—cosz
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IIpakTHYecKoe 3ajaHue AJIA 3alUThI
CocTtaBuTh OJOK-CXEMy M HaIlCaThb TEKCT MPOTPaMMbl AT PEIICHHSA
NIPUBEICHHON B BapHaHTE 3a/laHUs 3a/1a91

BapuaHTbI 3aaHu A1 NPAKTHYECKOU 3aliUThI

1. BBIYHCIUTH CyMMY M KOJMYECTBO JIEMCHTOB MaccuBa X OOJBIINX
4Hcia a, TIe @ — CpeIHee apUPMETHIECKOE AIEMEHTOB MaccuBa X. DIeMEeH-
Tl ~MaccuBa  BbuHCHstorcss 1o Qopmyne  X; =+i—1-sin(i),
rmei=1,2,...,50.

2. Brrumcauts cpenHee apu(pMeTHUESCKOE OTPHUIIATEIBHBIX 3JICMEHTOB
MaccuBa X U UX KOIMYECTBO. DIIEMEHTHI MaCCUBA BBIYHUCIIOTCS 110 (hopMy-
neX; = Vi—10-sin(i), e i=1,2, ..., 20.

3. maccuBa X DJIEMEHTHI MacCHBa BBIYHCIIIOTCS MO (QopMmysie
X, =3i—10-cos(i), taei=1,2, ..., 20.

4. TlepemucaTh MOMOKUTENbHBIE dJIEMEHTHI MaccHUBa X B MaccuB Y u
MTOJICYNTATh WX KOJNHYICCTBO. DIEMEHTH MaccuBa X BEIYUCISIOTCS TO (op-
myme X; = Vi — 1 -sin(i),tnei=1,2, ..., 20.

5. Ilepenucarh oTpuLATENbHBIE IEMEHTHl MaccuBa X B MaccuB Y u
MOJICYNTATh WX KOJIHIESCTBO. DIEMEHTH MaccUBa X BEIYUCISIOTCS TIO (op-
myne X; = Vi — 10 - sin(i — 0,5), e i =1, 2, ..., 20.

6. OmnpenenuTs MakCUMAaJbHBIA 3JIEMEHT MaccuBa X W €ro MOpsJIKO-
BBIif HOMeEp. OJIEMEHThI MAacCCHBa BBIYHCISIOTCS 10 ¢opmyne X; =

i — 10| - tg(i),tme i=1,2, ..., 10.

7. Onpenenuts MUHUMAJIbHBIN 3J€MEHT MaccuBa X U €ro Mopsiiko-
BEIl HOMep. DJIeMEHTBI MaccHBa BBIUHCIISIOTCA 0 dopmyne X; = (—1)% -
(i*=2i),mei=1,2,...,10.

8. Haiitu MakcuManbHBIH U MUHUMAaJBHBIA 3J1€MEHTH MaccuBa X U
IIOMEHATh WX B MAacCHBE MECTaMH. DJICMEHTHl MAacCHBA BBIYHCISIOTCS IO
dopmyne X; = (=1)¢ - (i2 —3i),tnei=1,2, ..., 10.

9. HaiiTi KOTMYECTBO MOJIIOKUTENBHBIX U OTPUIIATEILHBIX JIEMEHTOB B
MaccuBe X. DJeMEHThl MAacCHBa BBIMHCIIOTCA 10 dopmyrme X; = (—1)¢-
(i*?=5i+6),,mmei=1,2, ..., 10.

10. Pacnionoxuth B MaccuBe Y CHadalla MOJOXKUTENbHBIE, & 3aTEM OT-
pUIIaTEeNFHBIE 3JIEMEHTHl MaccuBa X. DIEMEHTHl MAaCCHBa BBIYUCISIOTCS 110
dopmyne X; =i —-9i+8,mei=1,2, ..., 10.

11.Onpenenuts cymMMy 3J€EMEHTOB MaccuBa X, 3Ha4€HHs] KOTOPBIX
KpaTHBI TPEM. DIEeMEHThl MAcCHBA BBIYMCIAIOTCS 10 popmyre X; = i2 —
2i—3,tmei=1,2, ..., 10.
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12.Onpenenuts CyMMy 3JIEMEHTOB MaccHBa X, 3HAUCHHSI KOTOPBIX
KpaTHBI JBYM. DJIEMEHThl MAacCHBa BBIYMCIAIOTCS 10 dopmyre X; = i? +
3i+2,tnei=1,2,...,10.

13. BEIYHCIUTE CyMMY W KOJIWYECTBO JIEMEHTOB MaccHBa X OOJNBIINX
110 a0COIOTHOM BEMYUHE 33/1aHHOTO YHUCTa a, Tae a> (). DIeMEeHThl MacCuBa
BBIYMCIIIOTCSA 110 popmyse X; = i2 — 10i + 1, mei=1,2, ..., 10.

14. HaiiT uncna, BCTpedaromuecs Cpeau 3IeMEeHTOB MaccuBa X Ooree
OJIHOTO pa3a. DJEMEHThl MaccHBa BBIUMCIAIOTCA Mo Qopmyne X; = i? —
S5i+4,tnei=1,2,...,10.

15.Cpenu snemMeHTOB MaccuBa X HaWTH MaKCUMAaJbHBIM MO MOIYIIO
JNIEMEHT U €r0o MOPSAAKOBBII HOMep. DJIEMEHTHl MacCHBa BBIUMCIISIOTCS IO
dopmyne X; = Vi— 5 - (sin(i) + cos(i)), tne i=1,2, ..., 15.

16.Ilepenucarb 4€THBIE HIIEMEHTHl MaccuBa X B MacCuB Y U IMOJCYH-
TaTb MX KOJIMYECTBO. OIJIEMEHTHl MacCHBa BBIUUCISIOTCS MO (QopMmyle
X;=i*+4i—12,mmei=1,2,...,15.

17.Ilepenucarh 3eMeHTHI MaccuBa X B MaccuB Y B 0OpaTHOM IOPSiA-
K€ U HaWTU NOPSJOKOBBII HOMEP MAaKCUMAJIBHOIO 3JIEMEHTa B Maccuse Y.
DNeMEHTHl MaccMBa BBMUCIAKOTCA 1o  Qopmyte X; = i2 — 4i + 3,
rmei=1,2,...,10.

18. Cpenu sreMeHTOB MaccuBa X HalTH YMClia, BCTpeyaromuecs 0osee
JBYX pa3. DJIEMEHTB MacCHBa BHIMUCIAKOTCA Mo popmyre X; = i3 — 6i% +
11i—6,tnei=1,2, ..., 10.

19.Ilepenucars HEYETHBIC 3IEMEHTHI MaccuBa X B MaccHB Y M MOJ-
CUUTATh UX KOJMYECTBO. OJIEMEHTHl MAcCHBa BBIYHMCIIOTCS MO (opmyle
X, =i*+4i—12,tnei=1,2, ..., 10.

20. ITeperncarp 3neMeHTH MaccuBa X B MaccuB Y B OOpaTHOM IIOPSI-
Ke€ W HAaWTH TOPSIKOBBIH HOMEpP MHHHUMAIBHOTO 3JIEMEHTa B MaccuBe Y.
DieMeHThl MacCHBa BBIUHCHAIOTCA 1o  Qpopmyre X; = i3 —7i— 3,
mei=1,2,...,10.

21.HaiiTi uyMcno 4ETHBIX MOJIOKHUTENBHBIX 3JIEMEHTOB B MaccuBe X.
DJeMeHTH MaccHBa BRIYUCIIMIOTCA 1o popmyne X; = (—1)¢ - (i2 — 4i + 3),
rmmei=1,2,...,10.

22. HaiiTi 9ncino HEeYETHBIX MMOJIOKHUTENBHBIX JIEMEHTOB B MacCHBe X.
DneMeHThl MaccHBa BRIUMCISIOTCS 1o dopmyie X; = (—1)% - (i2 + 6i + 5),
rmmei=1,2,...,10.

23. HaiiTi 4ncno HEUETHBIX OTPULATENBHBIX 3JIEMEHTOB B MaccuBe X.
DNeMeHThl MaccHBa BHMHCIIOTCA 1o dopmyrne X; = (—1)F- (i3 — 4(i +
3),tnei=1,2,...,10.

24.HaiiTi 4Mcno YETHBIX OTPHIIATENBHBIX DJIEMEHTOB B MaccuBe JX.
DNeMeHTH MaccHBa BBIMHUCIAIOTCS 1o dopmyne X; = (—1)F- (i% —5i —
10),tmei=1,2, ..., 10.
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25. PacmionoXuTh IeMEHTH MaccuBa X B MOPSAKE BO3pACTaHUA. DIre-
MEHTHI MaccHBa BBIMHUCIOTCS mo ¢popmyne X; = (—1)¢- (i% — 6i% — 6),
rmmei=1,2,...,10.

26. Cpenn 3IeMEHTOB MacCHBa IEIBIX Yucel X HallTH CyMMY BCEX IBY-
3HAYHBIX YHWCEJ. JJIEMEHTHl MacCHBa BBIYUCIIOTCS TO (dopmyne X; =
i+ 1% mei=1,2,...,20.

27.Cpenu >7I€MEHTOB MacCHBa IEJbIX Ynuced X HalTH CyMMY U KOJH-
YEeCTBO BCEX HEYETHBIX JBY3HAYHBIX YHCE]. DJIEMEHThl MAaccHUBa BBIYHCIIS-
totest o popmyne X; = 10i +i%, tnei=1,2, ..., 20.

28.Cpenu >JIEMEHTOB MacCUBa LENBIX YHceNl X HalTH cpeanee apud-
METHUYECKOE BCEX YETHBIX JABY3HA4YHBIX YHUCCII. DJeMEHTH MacCHBa BBIUHC-
asotes o popmyne X; = i3+ 2+ 10, e i =1, 2, ..., 20.

29.Cpenu >eMEHTOB MaccuBa IeNbIX yucen X HalTH cyMMy KBajpa-
TOB BCE€X YETHBIX JABY3HAYHBIX YUCECII. DJIeMEHTHI MAaCCHBA BHEIYUCIISIOTCS 10
dopmyne X; = 2i* +3i—5,mei= 1,2, ..., 20.

30.Cpenu >neMeHTOB MaccuBa IENbIX yucen X HallTH cyMMy KBajpa-
TOB BCEX HEYETHBIX ABY3HAYHBIX YHCEN. DIEMEHTHI MAaCCHUBA BBHIYHCIIOTCS
no popmyne X; = 3i2 —2i + 10, e i =1, 2, ..., 20.

KoHTpo/1bHbIE BOIIPOCHI

1. [aiite onpezeneHue UKIa B IPOTPaMMe.
Jaiite onpeniesieHne NepeMEHHOM C HHAEKCOM.
Kaxk B mporpaMMe OnUCHIBaIOTCSA EpPEMEHHBIE C HHIEKCAMU?
UYro nmoHMMaeTcs oA MacCHBaMH?
Kak onuceiBatoTcss MacCUBBI?
Kaxk opranusyercs B mporpamMme BBOJ (BBIBOZI) MaccHBa?
Kakwue ormeparnuu pa3pelieHsl HaJl MacCHBaMH U MX 3JIeMEHTaMu?
Yro OyaeT MOCYMTaHO B pe3y/bTaTe BHITOIHEHHS olleparopa

S:=0;

For k:=5 to 10 do S:=S+2*k-1; ?

9. CocraBbre aAropuT™M M NPOrpaMMy Il ONPEAENIEHHsS CyMMBbI OT-
pULATEeNbHBIX 3JIEMEHTOB MaccuBa z1, z2, ... , z15.

10. CocTaBbTe anTOpuTM W MPOTpPaMMy, KOTOpas OIpenessieT HoMmepa
MIEPBOTO OTPHUIATEIFHOTO M MEPBOTO MOJOKUTEIHFHOTO 3JEMEHTa MAacCHBa
z1,22, ... ,2725.

11.CocraBsTe ajroput™M W HPOTpPaMMy, KOTOpas IIOMEHSET MEeCTaMu

el A

HauOOJIBIINI U HAMMEHBIIIEH dIeMeHThl MaccuBa z1, z2, ..., z13.
12.CocTaBbTe aJrOpUTM U MNPOTpamMmy, KOTOpas 3alMIIET 3JIEMEHTHI
MaccuBa z1, 72, ... , z17 B 0OpaTHOM TOPSIIKE.

13.CocTaBbTe airopuT™M MU HpPOTrpaMMy, KOTOpas BBIYMCIUT CpelHee
apuMeTHICCKOE TEMEHTOB MaccuBa z1, 72, ... , z123.
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14. CocraBsre poTpaMmy UL BBIUHCIICHUS

y = 3+J6+...+ 96 + /99

1 1

15.CocraBeTe  TmporpaMMy  [UIS  BBIYHCICHUS Yy = =z + = +
1 1
S+...+—
32 1002

JlabopaTtopHas pa6oTa N2 6
06paboTka Tab/uL. BioKeHHbIE IIUKJIbI

Leap paGoThl: MOTy4YeHHE HABBHIKOB B IMPOTrPAMMUPOBAHUM BIIOXKEH-
HBIX IIUKJIOB; IPHOOpETEHNE HAaBBIKOB B Pa0OTE C IBYMEPHBIMU MAaCCHBAMH.

OcHOBHbIE IOHATHUA:

IIpu mOCTpOCHWH MAacCHBa HUYTO HE 3aMpeliacTCs ero KOMIOHCHTaM
OBITh, B CBOIO 0YEPE/lb, ITEMEHTAMU MacCHBa. TakuM CrIocOOOM MOTYT OBITh
MTOCTPOCHBI TOBOJILHO CIIOXKHBIC CTPYKTYPHI JaHHBIX. [IpH 3TOM KOJHUYECTBO
HU3MEPEHUIl MaccuBa MOXKET ObITh JIF0OBIM (OrpanudeHue B 65520 OaiT mis
CyMMapHOW JUIMHBI BHYTPEHHETO MPEICTaBICHHsS MaccuBa ocraercs). Ha
MIPAKTUKE MACCUBBI 0OJIee TPEX M3MEPEHUI CBUACTEIBCTBYIOT, KaK MPaBUIIO,
0 IDIOXOH CTPYKTUPU3AIIUH JaHHBIX.

Juist 00paboTKH TabIHIl B IIpOrpaMMe MIPUMEHSIOTCS IBYMEpPHBIE Mac-
cuBbl. Hampumep, i 2j1eMEHTOB Marpuubl A = ! ,CoZiepKallel 11eCTh

CTPOK U CEMb CTOJ'I6I.[OB MOXXHO BBIACJIINTH ,I[ByMGprIﬁ MacCCHB, KOTOpBIﬁ B
pazaeiie onrucaHrusg N€PpEeEMEHHbBIX MOKET OBITH OIKCAH TAK:

Var A:array [..6 ])f array [..7 }f integer;
Homycka-
ercst (1 6oJIee YaCTO MCIIONB3YETCA ) APYyTas (popMa 3aIHCH:
Var A array I..6,1..7 _of integer;

B JJAHHOM CJIy4ae BCE DJIEMEHTHI MaccuBa A OyIyT IEJBIMU YHACIaMU.

B mamsTH KOMIIBIOTEpA 3JIEMEHTHI MACCHBOB CIICAYIOT IPYT 3a IPYrOM
Tak, 4To (IIPH Mepexoje OT MIAIINX aIPeCcOB K CTapIINM) Hauboee ObICT-
PO MeEHsSeTCs CaMblif MPaBBI WHAEKC MAacCHBa, €CIM WX HeCKoibKo. [Ipm
BBITIOJTHEHUH TIPOTPAMMBbI KOMITWJISITOP HE OyneT (M0 yMOIYaHHUIO) OCyIIle-
CTBIISITH TPOBEPKY, NPUHAJICKUT JIM 3HAYCHHE HHICKCA OOBSBICHHOMY
JMana3oHy uin HeT. HekoppekTHOe 3HaueHne HHIEKCA U3BJICUET U3 MaMsTH
KOMITbIOTEpa Kakoe-HHOYyIb 3HaueHHe (HaXOJIeecsi MO ajpecy, BbIUKMC-
JISIEMOMY B COOTBETCTBHUH C TPABHIAMH Pa3MEILEHHUS JIEMEHTOB MacCHBa),
HO 3TO 3HauYeHHe He OyJeT NMPHHAJICKATh MACCUBY.
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OO6pabaTsIBalOTCS MacCHBHI, Kak mpaBmwio, omepatopamu For. Ilo-
CKOJIBKY OIIepaTopy LHKJIa «BCE PABHOY», YTO IPOHCXOIMT B €r0 Tele, T
LUKJIa MOXXET APYrHue, TaKk Ha3blBaeMble BIOXKEHHBIC HUKIBL. [Ipu ncmomns-
30BaHHMHU BIIO)KCHHBIX IIMKJIOB IPOIpaMMa, eCTECTBEHHO, OJDKHA OBITH CO-
CTaBJICHA TaKUM 00pa3oM, 4TOOBI BHYTPCHHHH IMKJ IOJHOCTBIO YKJIaIbl-
BaJICA B HUKJIMYECKYIO YaCTh BHEIIHETO LUKJIA.

IIpumep svinonnenus pabomui. COCTaBUM aATOPUTM U IPOrPaMMy AL
BBIYHCIICHUS DJIEMEHTOB MaTpHULBI A 110 hopmyiam

(i 7 = ~

a; = m{ 4—+ S_J) F ﬁ-j, (= 2.8,=72.7
1 HaXOXACHUA CYMMbI 3JICMCHTOB Ka)KZ[Oﬁ €€ CTPOKH.

TekcT mporpaMmebl (¢ MOSICHEHUSIMH allTOPUTMA) MOXKET UMETh TaKOu

BUJL:
Program Rab6;
Var
i,j:integer; {i— HOMep CTpPOKH, j — HOMEp CTOJIONA}
S:array[1..8] of real; {MaccuB 11 CyMM 3J€MEHTOB Ka)XI0H CTPOKH }
Acarray[1..8,1..7] of real; {maccuB mis Mmatpuma A}
Begin
For i:=1 to 8 do {omki mo i — mepebop CTPoK}
begin
S[i]:=0; {oOHyJIsIeM 3HaUEHUE CYMMBI }
For j:=1to 7 do {1k o j — mepedop CToNOI0B }
begin
{BBIYHCIIEHHE 2JIEMEHTOB MO 33/IaHHBIM
dhopmymam}
a[i,j]-=sin(pi*i/4+pi*j/8)+sqrt(i*);
write(a[1,j]):7:3); {BBIBOJIMM 3HAUCHHE OUYEPETHOTO
JJIeMEHTa }
S[i]:= s[i]+a[i,j]; {HaKamIMBacM CyMMY SJIEMEHTOB i-i
CTPOKH }
end; {koHer1 uKa 1o j (croyndIam)}
write(S[i]:2:3); {BBIBOJI CYMMBI DJIEMEHTOB B CTPOKE }
writeln;
end {KoHeI rKIIa 110 1 (CTpoKam)}

end. {KOHeI[ MpOoTpamMMBbI }
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3ajaHue Kk pa6oTe

CocTaBHTh ANTOPUTM U HPOrPaMMY UIsl HAXOXKICHHS HIIEMEHTOB MaT-
putbl pazMepHOCThi0O NXN U BenHUUHBI D B COOTBETCTBHH C BapHaHTOM
(Tabn. 6.1).Bemmunna N<10, BBoaHuTCS MOJIb30BaTeeM. BrIBecTH Ha miedaTth
Pe3yNbTAaThl U UCXOJHYIO MATPHILY B BUJIE TAOIHIBI.

CojepxaHue oT4yeTa
1. TMocranoBka 3a1au (KOHKPETHBIN BapHUaHT)
2. TekcT mporpaMmsl, TECTOBBIE NPHUMEPHI U PE3YIbTaThl BHIBOAA Ha

3. Brok-cxema anropuTMma MporpaMMsl.
4. «PyuHOI1» cU€T U MPOBEPKHU NMPABUIBHOCTH PAOOTHI MPOTPaMMBL.

BapuaHTbI 3aJaHMii:

Tabnuya 6.1

Bapuant

D

CyMMy »5JE€MEHTOB TJaBHOM M MOOOYHOM
JMaroHaneil MaTpums A

N

HaubGonpimii snemMeHT B Matpune A, Kpat-
HBI 3

Konuuectso YCTHBIX, ITOJIOKHUTCIBHBIX JJIC-

LI g
3 s + ST MEHTOB MaTpHIIBL A
i jr KomidgecTBo HyJEBBIX 3JIEMEHTOB MAaTpPHIIBI
4 cos—+ m? A, pacroNOKeHHBIX HMDKE TOOOYHOH auaro-
HalM
i j Ipon3Benenre BceX 3JIEMEHTOB MaTpPHIBI A,
5 1g§ . lg 5 PAaCION0KEHHBIX MO TVIABHOW AMAroHajIbio
6 cos(G— M« Hanmenpmmii u3 37€MEHTOB, PAacCIOJIOXKEH-
HBIX BO BTOPOM CTOJIOIe MaTpULIEI A
i o ITponsBeneHre 3JIEMEHTOB MOOOYHOH AMaro-
7 SlnT SIHT HaJIHu
3 eﬁ_ : CymmMma Bcex OJEMEHTOB MATPHUIIEI A, pacrmo-
JIOXKEHHBIX HaJl ITIABHOH IMarOHAJIBIO.
9 e -cos@r CyMMa 37IEMEHTOB MaTpHUIlbl A, pPacronoKeH-
HBIX B YETHBIX CTPOKAaX
10 e -sindr HaunbGonpmmit n3 37MeMEHTOB MaTpuibsl A B

YETHBIX CTOJIOIAX

Haumenpmmit U3 sneMeHTOB Marpuipl A B

. ( 17T | T
11 sy — 1 COS8t J-— 1 HEYETHBIX CTPOKaX
\4) U 2)
sin( 7 Cos{ 7 ) KonuyectBO  MOJOKHUTENBHBIX — DIIEMEHTOB
12 ! ) L 3/ ) MaTpulibl A, pPacHoIOKEHHBIX B HEYETHBIX

cronbIax
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Ilpodonocenue maén. 6.1

Bapuant a;; D
. N 4
(i+] (
| sin e int > a|
L4 & 1k|)
(i=j, (&)
| oy 507 Sl
k ) mla.X K e alk
lgi+ gj (&)
15 max! Zaik I
e D
i+
16 e 4 1’1’111‘1' Zdl /)I
(in min a,-j,(l = 23),(G= .23
SlIllK Z
17 —_—
T
1+cos (13— )
LI+
18 SIN——7T
ij
19 COSfjﬂ'
20 i+ i
COS—— 7
4
21 T
In (0\/; +i
22 ﬁ+? IIpousBeneHne MOMOXKUTENBHBIX AIIEMEHTOB
e MaTpuIbl A, PacIOJOKEHHBIX BBINIE MM000Y-
HOW JIMaroHaim
23 ( i A\ Hauwmensiiee 3naueHue 37I€MEHTOB MaTPHIIBI
cos —7m A, pacroJOKEHHBIX HIXKE IOOOYHOH amaro-
K 4 ) HaJIN
24 ( 7 MakcumanbHOE 3HA4YE€HHE CpEIM YEeTHBIX
COSU 7 )- 3JIEMEHTOB MaTPHIBI A
. j 7T
1+ sin® ( 13— )‘
25 ir . jmw Haubonpimmit U3 37€MEHTOB MaTpuibl A,
COS? : Sm? PACIIONOKEHHBIX Ha [VIABHOM IMArOHAIHN
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Ilpodonocenue maén. 6.1

Bapuant a;; D
26 Ini + gJj CymMMa DJIeMEHTOB MOOOYHOH AHArOHAIH
MaTpuisl A
( i ]\ Cymma HauOONBIIETO 3HAYCHUS IIABHOM
27 artg -+ - JUAroHaay ¥ HaMMEHBIIEro 3HAYeHHUs 110604-
k 2 4 ) HOM JuaroHany MaTpuuel A
Ysin€+ 3 IIpousBenenne  HAaUMEHBUIETO  3HAYEHUS
28 e [JIAaBHOM JIMaroHajiu U HauOOJIBIIEro 3HAYeHUs
1000YHOM THaroHaIu MaTPHULBI A
(i—7 ~ . (i+j) Pasunna mexay HamOGONBIIMM 3HAYEHHEM
29 Cos ——7m -simy ——— [JIABHOM IMaroHald U HAUMEHBIIMM 3HA4YEHH-
k 3 / k 4 } eM T000YHOM ANaroHaIl MAaTPUIEL A
30 egﬁﬂ g «7[ Haumenpmmit 13 OJEMEHTOB  MaTPHLIbI A,
_ PACIIOJIOKEHHBIX HaJ| [NIABHOW JIMaroHaJIbIo

IIpakTHYeCKHUe 3aJaHUA AJIA 3aLUThI
1. BI)I‘II/ICJ'II/ITI) CyMMy U 4YUCJIO OTpI/II_[aTeJ'II)HI)IX B3JICMCHTOB ManI/II_UJI A,
HaXOoOsIUXCA MOQ I‘J'IaBHOI‘/’I JUAroHaJbro. aﬂeMeHTbI ManI/II_lI)I BBIYHUCJIAKOT-

cs o popmyne ¢, = - )2+ i-‘i— f‘!), rae i,j=1,2,...10.

2. Berauciauth CYMMY U YHMCJIO MOJIOKUTCIIbHBIX 3JICMCHTOB MAaTPUIIbI
A, HaXoJAIuXCA 110/ TIaBHOM JHaroHalJibro. DJIeMEHTBI MaTpUIlbl BBIYUCIIA-

1oTCs 10 popmyne a, ; = — Y (= 0)-(G+ )Y, tre ij=1,2,...,10.

3. Beruuciauth CYMMY U YHCJIO MOJIOKUTCIIbHBIX 3JICMCHTOB MAaTPUIIbI
A, HaXOOgAMIUXCA Ha TIIaBHOM JUaroHaliu. DJIeMEHTHI MaTpuUulbl BBIYHUCIIAIOT-

. ~
SN ; oL
cs o popmyre a,;= —) -€- v‘/!, rae i,j =1,2,...,10.
4. BBIYHCIUTH CYMMY W YHCJIO IOJOXXHTEIBHBIX 3JICMEHTOB MAaTPHIIBI
3 ~
- 7. ¢~ |
A. DiemeHThl MaTpHibl BBIYHCISIOTCS 1O dopMmyne g = —= ~ =2
1,] ¢'
J!

rae i,j=1,2,...,10.

5. Beruncnnth CYMMY M YHCJIO OTPULATCIIBHBIX 3JIEMECHTOB MAaTPUIIbI A,
HaXogaIuXCcAa HaaQ TIIaBHOM JAUaroHalJiblo. DJIeMEHTHI MaTpUIbl BBIYUCIIAIOT-

cano popmya, , = — ) €+ 0s€ - i‘!:, rae ij=1,2,...,10.

6. BEraucmmTs cyMMy | 9HCIIO OTPHIATEIHHBIX AIIEMEHTOB MaTPHUIIHI A,
HaXOZSIIUXCS IO TJIABHOW THAroHANBI0. DIIEMEHTHl MaTPHUIBI BEIYUCIISAIOT-

cs1 o opmy a, =+ 1*/.2_ _ 3.3_ _ j.s,me ij=12,...,10.
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7. B marpune 4 NonoXUTeIbHbIE HIEMEHThl 3aMEHUTh Ha HYIU U pe-
3yNbTaThl 3aMKCaTh B MaTpUIly 5. BBUUCINTE YHCIIO M CyMMY OTPHILATEINb-
HBIX JIEMEHTOB B MaTpulle B. DJIeMeHTbl MaTpulbl 4 BBIYUCIAIOTCS IO
dopmyne , _ - 5+, e ij=1,.2,...,10.

R Y

8. B Martpuue 4 oTpuuaTeNbHbIE 3JIEMEHTHl 3aMEHUTh Ha €AUHULIBI U
pe3yabTaThl 3amucaTh B Marpuily B. BBIYUCIUTE YMCIO U CyMMY OTpHIIa-
TCJIBbHBIX 3JICMCHTOB B ManI/IHe B SHCMGHTLI ManI/IHI)I A BBIYUCIIAKOTCSA I10
Gopmyne , _ 2- _, e i,j=1,2,...10.

1, .
L =20+ i

9. B marpune 4 oTpuLaTeNbHbIE DIEMEHTHI 3aMEHUTh Ha HYIH, a I0-
JIOKUTEIIbHBIE HAa €IUHULIBI U 3alIMCaTh PE3YyJbTaT B Marpuly B. Beluuciuts
YHCIIO 3JIEMEHTOB, PAaBHBIX €IMHMIIE B MaTpulle B. DIeMeHThl MaTpulbl A

1

BBIYHCIIAIOTCS IO GOpMYIIe ;4 — . _ 1,, e ij=1,2,...,10.
i,j . .
LJ

10. B kaxnoi cTpoke Marpuubsl A HAaWTH MUHMMAJbHBIM 3JEMEHT.

I
DIIeMEHTBI MaTpHLbl A BBIMUCISAIOTCA 110 GopMyne , — | HJ L‘ I (S
i,j J l
ij=1,2,...10.
11. B kaxaom crosnidue Marpuibl A HaWTH MaKCUMAaJbHBIH 3JIEMEHT.
OneMeHTbI MaTPULBI A BBIUUCIIAIOTCS MO (hopMyIie a,; = (00— j- ‘g‘. - j
, rne i,j=1,2,...,10.

12. TpaHcnOHUPOBATh MaTpPUIy A U pe3ynbTar 3anucarb B MaTpuLy B.
BbrMucInTh CyMMy HWHAEKCOB IIOJIOXKHTENBHBIX 3JI€MEHTOB MAaTpHIl B,
CTOSIIIMX HA TJIABHOW JAMArOHAIHM. DJIEMEHTH MaTPUIBI 4 BBIYUCISIOTCS IO

8 —
-3+

dopmyne , — , e i,j=1,2,...,10.
L]

13. B marpune A HalTH 9HCIIO CTPOK M CTOJIOIOB, cColep KaIinx Oosee
TpeX OTPHULATENbHBIX AJIEMEHTOB, U UX HOMEpPA. DIEMEHThl MaTpUIlbl A BbI-

YUCIIIOTCS 110 GOpMyIIe 4 = /7_ ,: rae ij=1,2,...,10.
i,j .0
J
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14. B marpuiie A HalTH YUCIIO CTPOK M CTOJIOILIOB, COMepKaIIiX He 00-
Jiee TPeX MOJOKHUTENbHBIX AIEMEHTOB, U X HOMepa. DJIEMEHTBI MaTpHUIbI A4

2 .
BBIYUCIIAIOTCSA TI0 popmysie , _ G - e ij=1,2,...10.
i,j %3 . H
JiHi+

15. B uenouncneHHoi marpuue 4 HalTH CyMMY U YHCJIO 3JIEMEHTOB
KpaTHbIX IISITH. OJEMEHTHl MaTpHIbl A4 BBUMHCIAIOTCS 10  (Qopmyne

a,, =63 € G- i0[reij=12,..10.

16. B nenouuncieHHoil Matpuiue 4 HaAlTH HOMepa CTPOK, COIEpIKaIINX
Oonee Tpex YETHBIX 3JIEMEHTOB. DJIEMEHTHI MAaTPHUIBI A BBIYUCISIFOTCS 110

dopmyne a, = - f‘ F2i—i

!,rme ij=1,2,...,10.

17. B nenouucieHHol MaTpule 4 HaATH HOMepa CTPOK, COIEpIKaIINX
Oornee TpeX YETHBIX HJIEMEHTOB, KPAaTHBIX TPEM. DJIEMEHTHI MaTPHULBI A BbI-

YUCIAIOTCA 110 GopMyIie a,, = C-j+3-G- @, roe ij=1,2,...10.

18. B nenouucneHHoN Marpuie A HalTH CyMMY UYETHBIX 3JIEMEHTOB.
] > . N & Y
OneMeHThI MaTpuUlbl 4 BBIYUCILAIOTCA 110 hopMyie a,=§- > €+ 1G-i,

rae i,j=1,2,...,10.

19. B nenouncnenHoil marpuue 4 HalTH CyMMY 3JIEMEHTOB KPaTHBIX
YeThIpeM. DJIEMEHTBI MaTPHUIBI 4 BBIYUCISIOTCS 110 (hopMyIte

20. B uenouncneHHod marpuue 4 HalTH CyMMYy HHAEKCOB YETHBIX
AIIEMEHTOB. DJEMEHTHl MarTpumbl A4 BBYUCIAIOTCS 1O  (opMmyme

a,; = (/'—i‘!— 00; rae ij=1,2,...,10.

21. B kaxaoi cTpoke MaTpulbl 4 HaWTU MakCHUMaJbHBIN 3JEMEHT U
MIOMEHSATh €r0 MECTaAMH C MEPBBIM AIEMEHTOM COOTBETCTBYIOLIEH CTPOKH.

D
OneMeHTbl Matpulibl A BhYMCHAIOTCA 1O Qopmyne , _ 3‘/ ¢! rne
Y 1+ g

ij=1.2,...,10.

22. B xaxpao#l cTpoke Marpuibl A HaWTH MHHUMAIBHBIA 3JIEMEHT U
MIOMEHSATh €r0 MECTaMU C MOCIIEHUM 3JIEMEHTOM COOTBETCTBYIOLIEH CTPO-

— [
Kd. OIIEMEHTBl MaTpulbl A BBIUHCIAIOTCA 1O GOpMyle , — u’
" i+
ij=12,...,10.
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23. HaiiTi HaMMEHBIINKA U HaWOONBIIMHA AJIEMEHTHI MaTPHUIEl A U TO-
MEHATh WX MECTaMH. Pe3ynprar 3ammcarth B MaTpumy B. DieMeHTH MaTpu-

LBl BEIYHCISIOTCS 1O opmyne a, ; = n‘( + 08 -sini|, rae i,j=1,2...,10.

24. B KaxI0# CTpOKE MaTpHUIBl A HAWTH HAUMEHBIINHA 3JIEMEHT U T10-
MEHSTh €r0 MECTaMH C COOTBETCTBYIOUINM 3JIEMEHTOM TJIaBHOM JAMAroHaiu.
DeMeHTHI MAaTpHIIBI A BBIUHCIIIOTCS o thopmyne

1 ~ ¢ ~ .
— T — ) . — )7 ) = oo .
a, _lq 3 g j+ ), e L) 1,2,...10
25. B marpurie 4 HaWTH CTPOKY ¢ HAMOOIBIIEH CyMMOI IIEMEHTOB H

Y

ee HOMep. DJIEMEHTHI MaTPUIIBl A BBIYUCIIIOTCA 110 (hopmyrie a,;= g( Js

rae i,j=1,2,...10.

26. B matpure 4 HaliTu CTPOKY C HaMEHBIIEH CyMMOIl 3JIEMEHTOB U
ee HOMep. OJIeMEHTHl MaTpulbl A BBIUUCIIOTCS 1O  (dopmyie

a, = [+ i - Ji-j,tae i,j=1.2,...10.

27. B marpurie 4 HAWTH CTPOKY C HAUMEHBIIUM JIEMEHTOM U YHOPS-
JIOYNUTH SJIEMEHTHI 3TOM CTPOKHM MO Bo3pacTaHuio. Pesynprar 3ammcaTh B
Marpuny B. DneMeHThl Marpulbl A BBIYHCISIIOTCS 10 Qopmyne

PR PR [ =
a,, = inj- €= sini J TA€ L] 1,2,...10.

28. B marpuriie A HaifiTH CTPOKY C HaMOONBIIMM IEMEHTOM U YHOpS-

JIOYNUTH 3JIEMEHTHI ATOI CTPOKM Mo yObIBaHMIO. Pe3ynprar 3ammcaTh B Mar-

puiy B. DieMeHTbl MaTpuIlbl A BBIYMCIIAIOTCA 110 popmyle d; ;= /l_ -7,
roe i,j=1,2,...,10.
29. B matpure 4 HalTH CTONOEI ¢ HANMEHBIINM 3JIEMEHTOM H YIOpS-

JIOYUTB 3JIEMEHTHI 3TOTO CTOJIONA MO BO3pacTaHWio. Pesynbrar 3ammcarh B
Marpuy B. DnemeHThl Marpuubsl A4 BBIUHCISIOTCS 10 (opmyne

a, ;= [i— i mmeij-12,...10.

30. B marpuue A HalTH cTonOer ¢ HanOOJIBIIUM JIEMEHTOM H YIIOpsi-
JIOUUTBH BJIEMEHTHI 3TOro CcTojbIa nmo yObIBaHWIO. Pe3ynsraThl 3amucaTh B
Marpuly B. DnemeHTs! MaTpHLbl A BBIYUCISIOTCS 110 (hopMyIie

i .
a, ;= J—_— i, rae i,j=1,2,...,10.
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KoHTpo/ibHBIE BONIPOCHI:

1. [TepeuncimTe cIOCOOBI ONMMCAHUSI MHOTOMEPHBIX MACCHBOB.

2. Kak pacmonaratorcs B mamMatd DBM s1eMeHTHl MHOTOMEPHBIX Mac-
CHBOB?

3. Kak ocymecTBiseTcst BBOA M BEIBOJL MHOTOMEPHBIX MacCHBOB?

4. JlaiiTe onpenieneHre MaccuBa.

5. BepHo 1111, 4TO MOTYT CyIL€CTBOBAaTh MAaCCUBBI MAaCCUBOB?

6. Kakoit MaccuB Ha3bIBaeTCs AByMEPHBIM?

7. Kakoit MaccUB Ha3bIBae€TCsA N-MEPHBIM?

8. CyIecTBYIOT M OTPaHUYEHHUS HAa Pa3MEPHOCTh JABYMEPHBIX MacCH-
BOB?

9. BepHo sn, 9TO JByMEpHBIC MAaCCHBBI PACIIONIATalOTCs B MAMSTH Ta-
KM 00pa3oM, YTO BTOPOH MHIEKC U3MEHSETCsI ObIcTpee, YeM TIepBbIH?

10. INpemnoxkure cnocoOb! BEIBO/A JIEMEHTOB IBYMEPHOTO MacCHBA.

11. Moxet i mporueaypa read(x) BBECTH BECh JIByMEPHBIH MacCHB X
LETUKOM?

12. BepHO /11, 4TO MaTpHLIa PaCHOIOKEHA B TAMSATH 0 CTpOKaM?

13. MOKHO 7111 C TOMOIIBIO CTaHAAPTHO# MpoLeaypsl write(X) BBIBECTH
BECh JABYMEPHBIM MacCHB X LEIUKOM?

14. BepHo 11, 4TO JBYMEpHBIH MAaCCHB COOTBETCTBYET MOHATHIO NpS-
MOYTOJILHOH TaOnuIlel (MaTpulle, Habopy BEKTOPOB)?

15. OOGs3aTenbHO U KOJIMYECTBO 3JIEMEHTOB MacCHBa JOJKHO OBITh
(DMKCUPOBaHHBIM, T.€. ONPEACIATHCS MPU TPAHCISIIMU TPOTPAMMBI?

16. Beerna nmu pabora ¢ IByMEpHBIM MacCHBOM CBOAMTCS K pabore ¢
€ro KOMIIOHEHTaMH?

17. BepHO 111, 9TO 3JI€MEHTHI C OOJIBIIUMH 3HAYEHUAMH MHJIEKCA Xpa-
HATCS B OOJNBIINX aapecax mamsTu?

18. [aiite ompenenenue uHjekca. Kakue THUIBI NTaHHBIX HENb3Sl MC-
I0JIF30BAaTh ITPH ONMCAHUH UHIEKCA?

19. Moxer 5iit JieBasi TpaHUIAa HHAEKCOB MAacCHBa OBITh PAaBHON HYIIIO
WA OBITh OTPHUIATETEHON?

20. B xakoM pazgene (pasznmenax) IMporpaMMbl JOMYCTHMO OIHCAaHUE
MHOTOMEPHBIX MacCHBOB?

21. Kak ocymiecTBisieTcst BBOJ M BEIBOJI IBYMEPHBIX MacCHUBOB?

22. Bo3MoxHO JM cienytouiee omnucanue: Var A: array[l.N, 0.M,
1.N]?

23. IlpuBeaure IpuUMep NPUCBOEHUS NEMEHTY TPEXMEPHOIO MaCCHUBA
ONpPENENEHHOI0 3HAYECHUSI.

24. MOXHO JIU ONpPEIEIUTh JBYMEPHBIH MacCHB C 3apaHee HEU3BECT-
HBIM KOJIMYECTBOM KOMIOHEHT?



69

25. Bo3moxHo 1 cnenyromiee onucanue: Type Mas = array[1..N, N..0]
of char?

JlaGopaTopHas pa6ora Ne 7
[IporpaMMHpoBaHUe aJrTOPUTMOB UTEPAIIMOHHOMN IIMKINYECKON
CTPYKTYPBbI

Ilesb paGoOTHI: MOTy4YCHHE HABBIKOB B IPOrPaMMHUPOBAHUN UTEPAIH-
OHHBIX IIMKJIOB; OBJIaJICHHE NTPAKTHYECKMMH HaBbIKaMU pabOTHI ¢ Oneparo-
paMH LUKIOB C YCIOBHUEM.

OCHOBHbIE NOHATHUA:
Opranu3zanusi UTEPANHOHHBIX HUKJIOB B IPOrpaMme
s opraHM3aliuy UTEpaIllOHHBIX IMKJIOB (KOTZA YHCIIO IOBTOPEHHUM
HEHM3BECTHO) NMPUMEHSIOT ONepaTophl IKKiIa ¢ npexycioBueM (Wihle) umu ¢
noctycioBueM (Repeat).
Oneparop 1ukiaa While uMeeT Takyro CTpyKTypy:
While Y do P,

rae While (mmoka) — 3ape3epBupoBaHHOE CIIOBO; Y — HEKOTOPOE YCIOBHUE (J10-
rudeckoe BbipaxkeHue); do (BBIMONHATH)- 3ape3epPBUPOBAHHOE CIOBO; P —
MPOCTON UJIM COCTABHOM OIeparop.
Bemmonasiercst oneparop While criemyronmM o0pa3om: eciid yCiIOBUE
Y HCTHHO, TO BBITIOJIHSETCS TEJIO [UKJIA (ONepaTop Wil IPyIIa ONepaTopoB
P); ecniu ycnoBue Y nosxHO, TO oneparop P mpomyckaeTtcst.
Omnepatop uukia Repeat umeer Takyro CTpyKTypYy:
Repeat
Py;
Py;

UntilY;,
rae Repeat (moBTopsiTH) — 3ape3epBUpoBaHHOE ciI0BO; Py, Py, ... oneparopst
Tena rukia; Until (1o Tex mop moka) — 3ape3epBUPOBAHHOE CIIOBO; Y- HEKO-
TOpOE yCIOBHE (JOTHYECKOE BEIPAKCHUE).

Brmmonnsiercst oneparop Repeat crnenyrommm o6pa3om: cHadana BbI-
MoNHs0TCS oneparopsl Py, Py, ... Tena uukia, 3aTrem mpoBepsieTcsl yCIOBUE
Y u ecnu 3TO YCIIOBHE JIOKHO, TO IIMKJI HOBTOPSETCS (CHOBAa MOBTOPSIOTCS
oneparopsl Py, Py, ...). Illukn npexpamaercs Torna, Koraa yciaoBue Y cra-
HOBUTHCS MCTHHHBIM. HIDKHSISI rpaHMIia OnepaTopoB LMKINYECKOH 4acTh
yeTKo 00o3HadyeHa ciioBoMm Until, m03TOMY HET HEOOXOIUMOCTH 3aKIIOYATh
orepaTopbl HIMKINYECKON YacTH B CKOOKM BHJa begin — end. B Toxe Bpems
1 JIOTIOJTHUTENIFHOE HAJIMYUE OTIIEPATOPHBIX CKOOOK HE SBIISAETCS ONTHOKOM.
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[Ipyn HamucaHMM WTEPALMOHHBIX LHKJIOB CJEIyeT MOMHHTH O Clie-
aytomeM. Yto OBl UK UMEIN [IaHC KOT/a-HUOYb 3aBEPIINTHCS, COACPIKH-
Moe ero Tena (onmepaTopa P) momkHO 00s3aTeNbHO BIUATH HA YCIOBHS LIHK-
J1a (IOJDKHO KaK-TO U3MEHSTHCS IIEPEMEHHBIE, BXOAIINE B YCIOBUE LIUKIIA).
Hnsa omeparopa nukina While, kxpome TOro, yciaoBHe TODKHO COCTOSITH U3
KOPPEKTHBIX BBIPAXCHUI M 3HAYEHHH, ONPEAEICHHBIX elle 10 IEepPBOro BhI-
MIOJTHEHUS TeJa [UKJIA.

HTepannoHHbIe UKIIBI TAKXKE MOTYT OBITh BIIOXKCHHBIMH.

IIpyMep BbINOJIHEHUA J1A60PaTOPHOI paGoOThI.
CocTaBHTh OJIOK-CXEMY U IIPOTPAMMY IUIS BEIYUCIICHHS] CYMMBI YWICHOB
0OECKOHEYHOTO psifa
Yoy X
§=x— 3_'+ 5_‘_ 7_'+ L+ = /Qn——T C TOYHOCTBIO JI0 WICHA psi-
! ! ! 1
J1a, MEHBIIIETO e=10" st x=0,1. Onpenenuts 4UCiIo YICHOB PsiAad, BOLIEI-

ux B CYMMY.

Jlns BBIYMCIIEHHs OOIIEro unenHa paaa , — - "X, UCHomb3yem
n

~Qn—- |

=

PEKYPPEHTHOE COOTHOIICHWE, BBIPA3HUB 71— iWICH psAma depe3 ¢ —1 — i.

PeKyppeHTHOG COOTHOIIICHUEC MO3BOJIACT BBIYUCIWUTL IMOCICAYIOIINE HEU3-
BECTHBIE KOO()PHIMEHTBI Yepe3 NPEAbIAYIIUE, Y)KE U3BECTHBIE. B Haiiem
ClIydqac BCC cljiaracMbIC MOCJICAOBATCIIbHO BBIYHUCIIAIOTCA, HAYUHAA C U3BECT-
HOro a = c-

a =+ " G . X
- T4 = 3 s ¥
€G- - I Cn—i1
‘ - x2n7
Re G @1 . S, €n-i] - ¥
= = - <2 =F X = - =,
T x* ~ @n-11 €n-€en— _
x2 .
a, = -a,_ Wa] =X,n= ,2,3,4...
3HaYeHUs YICHOB psAda BBIYMCIIMM C IIOMOIIBIO OII€PAaTOPOB IIPHCBAU-
BaHUA 4= { OO0 OUKJIA UId MEPBOro 4Yji€Ha W IJIA BCEX IOCICAYHOIINX B
2
HUKIIC II0 ONICPaTopy , .= -4 Xi __ B IIMKIJIC.
€n-" €n-

TekcT mporpamMMmbl, peaau3yrONMi alrOpUTM, MOXET HMETh CIICAYIOLIHN
BUJ:
Program lab7;
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Var x, eps, a, s:real; n:byte;
Begin
writeln(‘Beemure x,eps’); {3ampoc Ha BBOI HCXOIHBIX JaHHBIX }
readln(x,eps); {BBo HCXOAHBIX TaHHBIX }
n:=0; s:=0; a:=x; {npucBanBaHWe HAYAIHHBIX 3HAUCHUH }
while abs(a)>eps do
begin
s:=s+a; {Bpruucienue Texyme CyMMBI psia}
n:=n+1; {YBenuueHre HOMEepa YJIcHA psiya}
ar=-a*(sqr(x)/((2n-2)*(2n-1)); {BbluucieHne TEKyLIEro UieHa
psiza}
end;
writeln(‘TIpu x =7, x:2:4, cymma 4iIeHOB paga=", s:2:4);
writeln(‘Uucio wieHoB psaga=’,n:4);
end.

3agaHue Kk pa6oTe

1. BpumcanTh 3HaUE€HHE CyMMBbI OECKOHEYHOTO Psijia C 3aJaHHOM Tou-
HOCTBIO €. BBIBecTH 3HaYeHHE CyMMBI M YHCIIO YIEHOB Psa, BOIIECAIINX B
CyMMY.

2. CocTaBUTH aJTOPUTM U IIPOrpaMMy B COOTBETCTBHUHU C BAPHAHTOM.

3. OmnaanuTh COCTaBICHHYIO IPOTPaMMY.

4. TlporecTnpoBaTh NMpOTpaMMy U BBIBECTH PE3YyJIBTaThl TECTHPOBA-
HUSL.

Copep:xanue oTyeTa
1. TlocraHoBKa 3aga4¥l (KOHKPETHBIN BapHaHT).
2. PexyppeHTHOE COOTHOIIEHUE IS 33JaHHOTO psijia.
3. Texct mporpamMmbl, TECTOBBIE NPUMEPHI U PE3yNbTaThl BHIBOJA HA

4. bnox-cxema aaropuTMa nporpaMmsl.

5. TouHoe 3HaYeHME CyMMBI psijia, IIOCYUTAHHOE 110 Tabm. 7.1 n Besnu-
YPHA MOTPEIIHOCTU PE3YyNbTara, MOIYYEHHOTO B XOJ€ BBINOJHEHHS Hpo-
IpaMMBI.

BapuaHTbI 3agaHuil

Tabnuya 7.1
Tou- TouHoe
Bapu- X
AnT CyMMa 4ieHOB psiga no:n, 3;:34-{:-

/ n
1 L+ ‘x) 1 LERE AN ) i'+ . 1| 0,001 ;
n'

20 20
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IIpooonoicenue maon. 7.1

Bani- Tou- TouHoe
A:)n CyMMa 4IeHOB psja X HOCTb | 3Hade-
€ HHEe
et L] s ®)
2 ) 3" 2)os o) 7t - 2) en- j+ 05 0,000 Sm\z)
(. x)
Int 1+ -
S EEA N TR FE AN S S E Al 075 | 0,001
2 )2 0y >)4++/\)n U 2)
_/xf\lﬂi EANURE N WY 2 S B X
4 T a0 e - 2) en-2] 2 0,001 cosE
111 1 PR
5 |m— 5t m— o =) st 1,5 | 00001 | €
x 3x° 5x° Qn+ x>
¥ “x) 1 x\ 1 7%\ 1 X\ 1
6 27 a1 2| 0,0001 sh{)zf)
x\ ¥\ 1 x\ 1 x\ 1 x
7 1+ ) )—}- E+ )) o )) 2n!+ 1 0,001 ch
/ n
g x x\ 1, x\ LR R N 3| 00001 ;
51 W3 2003 3 \3) nl e
x x\ 1 Y\ 1 x\ 1 - (x\”i 1 .( \
9 i atG s g a2 et | 075 | 000l Sm\ )
x x\ 1 x\ 1 x\ 1 {x)'1 (x)
10 332 33 3)a T A 0,25 | 0,001 In; -
(3)
¥\ 1 x\ 1 x\ l e (x)" 1
- = 7+ - (x)
11 U3 2 \;} 4 \;) 6' - 3) 2n! 3 0,0001 cosu—)-
2 12y 0 Y (T )
12 % 3le) Tsle) Tils) “x) - | 2 o000 | (2]
x ‘¥ 1 “x) 1 “x) 1 X\ 1
B33 )3T )T G) e 3 0,001 Shg)
2 4 2n
14 I+ 4+ 4 X 0,70 | 0,0001 chy
20 a4 (2n)!
[ 1
4= 4 - — -4 —— . n -
15 Q-+ gt ) ) 0,0001 m




Okonuanue maoén. 7.1

Tou- Tounoe
Bapu- C X HOCTh 3Haye-
AHT YMMa 4IEHOB psijga
€ HHUE
() (= (7" ]
16 [ B4 (e S - 0,0005 cos—
1_\>)+\>)_”+_)n\>) p
2! 4 (2n)!
3 5 2n+ sh
17 UL S SN 17 | o001 |
313 2n+ )!
(m [z (m, ™ .
18 ﬁ_lﬂ +'ﬂ - . (3) - 0,0005 sinE
33 | @n+ )
g ‘nay , ‘na) 5 ‘na)x" 7
19 1+ —x+: X+ B npua= 0,001 a’
2! 3! n!
3 xS 7 2n+
20 PO I A T 2,50 | 0,0001 | arthx
3 5 7 2n+
(x— 1 x- \ 1 x- \\ ( 1 (x- YN\
2 R | P — [
AT e ) sl T e e | 10| 00000
2. 3. - )
22 gsm2x—8—s1n3x+ Wt = 5 —sinnx+ . 0,62 | 0,0001 S
n_
23 ]4 7058 082 | cosnx 020 | 0,001 s
1! 2! nl
3 5 2n+
24 XX L by xz 0,15 | 0,001 S
5 17 4n” +
25 14 08% X4 4osnZ Xy 0,12 | 0,0001 s
4 1 4 nl
3 5 2n+
26 X _x - xz 4. 0,30 | 0,0001 S
3 15 4dn” —
xcosz x° cosZ” "cos i
27 Locosn 025 | 0,001 s
+ + ot +
1 n
2 4
x° 3x w 2n—
28 14X - —_— 0,75 | 0,005 S
20 4 Cn
2 3 ~2n
29 e & _r e 020 | 0,001 Ky
2 24 ~Qn]
3 x2n—
30 X g™ + 0,10 | 0,0005 S
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HpaKaneCKne 3aJaHUA 414 3alIUThbI

1. [Tonb3ysck TeM, 4TO
3 5 7
sin(x)zx—%+%—%+ . (7.1)
BBIUKMCIIUTh 3HAYEHHs Sin(X) Aid YKa3aHHOrO 3HAYEHMA X,, 33aJaHHOIO
B PaJIMaHax, ¢ TOYHOCTBIO 4 — )01. TOYHOCTh BHIYMCIIECHUS CHUTAETCS BBI-
MIOJTHCHHOM, eciu mocieanee cinaraemoe B (7.1) yIOBIECTBOPSCT YCIOBHIO

‘xz"_ /n!‘< :

3ameuanue. Ecmm S - 3Hauenue k-ro cmaraemoro B (7.1), mpuuem

SO = I, TO - X . .
. S =8, ————;sin(x+27:)=sinx-
k417 Sk g gy SiNE T 2T =sinx

2. Micnionp3ys npencTaBieHHe

2R (7.2)

—= -4 - -+ -
4 35 79
BBIYHCIINTE 3HAUSHHE T ¢ TOYHOCTHIO € = 0,0001.
3ameuanue. Ecnn n- HOMep cinaraemoro B (7.2), To €ro 3HadeHHE a,
onpenensercs mo (Hopmyie, TOYHOCTh BBIYHCICHHAS CYUTAETCS BBHIIOJHEH-
HOI, ecn ‘an‘ < :.

3. Mcnionb3ys mpencTaBieHe
e’ = +x-+xi+xi+ . (7.3)
o2t 3
BBIYMCITUTD 3HAYEHHE € IS yKA3aHHOTO 3HAYEHHS X, C TOYHOCTHIO
€=0,001.
3ameuanue. Ovepennoii unen a, = " /n! B cymme (7.3) BhIpaxaercs

4yepe3 NpeNblAyIud wieH «a,_ , #n= ,2,... 10 clenyromed ¢Gopmyie

Ecmm B (7.3) |x| > , TO mojaras X = E_-I- . roe [_—uenasl 4acTh X,

o b £ v

HY)XKHO BOCIIOJB30BaThcs (Gopmyioi e* = rleb . TOYHOCTH BBIYUCICHHUI
EM/n)

CHHUTACTCA BBIHOHHCHHOﬁ, C€CIIn <7
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4. Haiitu uncio M HaTypalbHBIX YMCEN 7; TAaKHX, YTO ”12 +2<,

P <
rae N — 3alaHHOE HaTypalbHOE YUCIIO.
5. Haiitrn 4mcno M HarypambHbIX wmcen mi= ,..Mu cymmy
M
N2
S =Z‘n,~ TakK, 9TOOBI BBIIONMHAIOCH ycioBue S < V, rme N - 3amaHHOE
i=1
HaTypaJibHOE YHCIIO.

6. Haiitu umcio M HaTypalbHBIX uucenl n, i= ,...M Takux, 4To H

L,
) s 2
o 4 .
n; < V 1 BBIYUCIUTH CYMMY § :2_‘ ~ . J/N.The N, - 3agaHHBIC YHCTIA;
i=

N — HatypanbHOE YHCIIO.

7. Haiitu uyncno M HaTypanbHBIX ducen n;,i=1,...M Takux, 4To H
5 » 3
n; < NV U BBIYUCIUTH CYMMY 5:Z — 1) /N, Toe N,a- 3ajaHHble 9uc-

i=

na, N — HaTypaJibHOE YHCIIO.

8. [Tonb3yscek TeM, 4TO
2 4 2n
cos()= -+t 4 -y X4 (7.4)
21 4 (2n!)

BBIYMCJIUTL 3HAYCHUE COS X JJId YKA3aHHOI'O0 3HAYCHUA xo , 3aJaHHOI'o B

panuanax, ¢ To4HOCThIO €=0,001. TOYHOCTh BBIYHMCIECHUS CUUTAETCS BBI-
ITOJTHEHHOM, €CIIN MTOCTIeIHUH M0 MOJIYIIIO 9iIeH B cyMMe (7.4) MEHbIIIE €.
3ameuanue. Bocmionbp30BaThCsl TEM, YTO OTHOIIEHHUE IMOCIIEAYIONIETO
2

yieHa B (7.4) K mpenpIayneMy paBHO ———; COS(X+ 7 ) = :0SX.
2n(2n+ )
9. Ilonp3yAck TeM, UTO
1 1 1
e= + + -+ -+ .+ —+ .. (7.5)
203 n!

BBIYMCIIMTE 3HAYeHHE e ¢ TOUHOCThIo € = 0,0001.
TOYHOCTh BBIYMCICHMS CYUTAETCS BBLINOJHCHHON, €CIU IOCIEIHHIMA
uiieH B cymMme (7.5) MeHbLIe /3.
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10. JIy1st 4MCIOBOM MOCNEAOBATENBHOCTH g, = n— )/n*,n= ,2,... HAlTH

HEepBbIM WieH U ero Homep M Takol, 4To0bl @, < ’,rhe € — 3aJlaHHOE YUCIIO,

M
Hanpumep , € = 0,001 ¥ BBIYMCIUTE CyMMY S= Za” )
n=1
11. s 9ucIeHHON IOCIeN0BaTeNbHOCTH a, = [n+ —\/; ,n=12...
HAWTH TIEPBBIA WIEH U ero HoMep M TakoH, 4ToObl a, < ', TZie &- 3aJaHHOe
yncio, Harpumep, € = 0,001 1 BBIYUCIUTE CyMMY S=§:u
n=1
. nsinn .
12. JIna 9uciaoBoi MOCIEN0BATENBHOCTH @, = ,n =1,2,... Hali-

I12+

TU TIEPBBIH 4JIeH U ero HoMep M Takoii, 4ToObI < ! Ihe € - 3aJJaHHOE

a n

M
yucio, Harpumep, € = 0,001 u BIYUCIUTE CyMMy S= Za,, .
n=1
o Ant + n+ o
13. Jlnst 9ucinoBOd MOCHEAOBATENBHOCTH 4 = = p= 2  HalTH
2}1 + lll

TePBBIA YlIeH U ero HoMmep M Takoif, 4ro6sl |a, —4|, < :, Tae & — 3axanHOe

M

M
4mcio, HarpuMmep, € = 0,01 u BeraucuTs cymmy S= zan .
n=1

14. Haiitn HauMeHbllIee HaTypallbHOEe Yuciio M, KpaTHoe 5, JUis KOTO-

poro 1llvt‘x‘
M

S =

<:, rme € = 0,01, x — 3aaHHOE YHUCJIO U BBIYUCIUTH CYMMY

n.

M=

15. HaiiTn HanMeHbIllee HaTypallbHOE Yrciio M, KpaTHOe 3, JUIs KOTO-
JM +
poro Y - rae € = 0,01, x — 3a7aHHOE YKMCIO U BBIUUCIUTH CyMMY
M
e n
16. Haiitu HauMeHblliee HaTypaJlbHOE YUCIO M, KpaTHoe 4, AJ1s1 KOTOpOro
M+ x‘
2

M n
< :,rne € =0,01, x — 3a7aHHOE YKCIIO U BBIYUCIUTD CYMMY S = Z .
n

n=
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17. HaiiTn HauMeHbIIIee HATypalbHOe 9rciao M, kpaTtHoe 6, I KOTO-

X
poro VAl < ;> tme € = 0,01, x — 3a0aHHOE YKMCIIO U BHIMHUCIHTH CyMMY

sziﬂL

= n+ A
18. HaiiTn HauMeHblIee HaTypalbHOE YMCI0 M Takoe, Al KOTOPOTo

1_M+1]_ . ruee=0,01, u BEIYHCIHT CyMMy S = f: -
2 2M+a R

19. Haiitn HauMeHblllee HaTypalbHOE YHCI0 M Takoe, IUIsi KOTOPOTo

2
1 M -M+1|_  tmee=0,01, 4 BEIYHCIUTD CyMMy S = ZM: -
2 2M*+2 — Jn
20. Haiitn HamMmeHbllIee HAaTypaidbHOE YUCI0 M Takoe, IUisl KOTOPOro
1_1 —c;)sx < :,rae €=0,01, x=1/M 1 BBIYUCITUTH CYMMY S=i n
2 X n—

p=
3ameuanue. Bocmonp30BaThcs COAEP)KaHUEM BapHaHTa §.
21. Haiitu HaumeHblllee HaTypaibHOE YHCI0 M Takoe, Uil KOTOPOro

sin x
1-"—2

< .>,rae e =0,01, x=1/M u BBIYUCIUTH CYMMY S=’Z‘4: -

X n

n=

3ameuanue. Bocroab30BaThbCs COACPIKAaHNEM BapUaHTa 1.

22. JIng yKa3aHHOTO 3HA4YE€HUs X, HAWTH HAUMEHLIIEE HATYPaIbHOE

M n
< ., e € =0,01 u BRIYHCAUTE CyMMY S = Z r
n.

Xo
M!

yuciao M takoe, 4To

=
23 [onb3yschk TEM, UTO

2 3 n
1n(1+x)=x—x—+xf— ot (7.6)
2 3 n

npy X€ - ;1 BHIUMCIMTH 3HAYEHHE In(1+ -) VI YKA3aHHOTO 3HAYECHUs
xe -1 ¢ TouHocTsio € = 0,001. TOYHOCT BBIYHCIICHHS CUMTACTCS BBIIOJ-

HEHHOW, €CJIM TIOCIIEAHHH 10 MOYJIIO WieH B cyMMe (7.6) MEHbIIIE €.

24. HaiiTi KOpeHb X, ypaBHEHHUs 5x° + Ox> + x— = ) C TOYHOCTBIO €
= 0,001, nome3ysice popmynoi .  _ "1 s rae n=)1l..,x,=).Tou-
3 n + -

HOCTb BBIYUCIICHUS CUHUTACTCA ﬂOCTHFHyTOﬁ, cClIn |x”+1 —xn| < 7 M TOrga

HOJAralT X, = X,_ .
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25. HaiiTi KOpeHb ypaBHEHHS x° + 2x— .= ) ¢ To4HOCTBIO € = 0,001,

. 1
HOJbE3YsACh (GOpMYNOH x, , = E(2_ 3y, e n=)l,..x, = ),1. To4HOCTE BBI-
1

YHUCJICHUA CYHUTACTCA HOCTHFHyTOﬁ, [S{eA)951 |Xn+1 -

xn| < 7 M TOrga ImoJararT

X, ®X,_ .
26. Haiitu xopeHb X, YypaBHEHHA 2x°+ ix— =) C TOYHOCTBIO
£= 0,001, monb3ysicy popmynoit , _ _ | e n=)1,..x,=)2 Tou-
n+ ]

202+ )
HOCTBH BBIYUCJIICHHUA CUUTACTCA HOCTHFHyTOﬁ, cClin ‘xnﬂ —xn‘ < 7 U TOrOa
[ojaramT X, ~ X,_ .

27. HaiiTu kopeHs x, ypaBHeHHs x'° + [4 =) ¢ TounocTsio € = 0,001,

o 1 ( a \

MOJIb3YSICh bopmymnoit Xpp = =l — -+ m—)x, |

b !

m\ X )

e n=\1,..m= /3,xg= ,a= ». TOUHOCTb BBIUMCJICHHUS CUHUTAETCS JOCTHI-
HYTOH, eciu |xn 4 —xnl < ' W TOT/Ia OJIaralT x, ~ x,,_ .

28. Haiitn xopen» X, ypaBHemus x>+ [10=) c To4HOCTBIO

€=10,00001.

3ameuanue. Bocnosnp3oBathcst (popmynoit (3.7), rae MOJOKHUTH
m= /5xy= ,3;a= 0.

29. Haiitn HauMmeHblllee HaTypaidbHOE YUciIo M Takoe, Uisl KOTOPOro
1 2M
‘5_ 6M +8

< >, e € = 0,01, 1 BBIYMCIUTE CyMMy S = i 1

n!

n=l

30. [lns 3a1aHHOTO 3HAYEHMs X, HAWTH HAaUMEHbBIIECE HATypaJbHOE

\
8 1 ..,tnee=0,01, x= /M ¥ BBIYUCIHUTL CyMMY
x o

quciao M Takoe, 94To

S=§
T2,

KoHTpo/iIbHBIE BONIPOCHI
1. B uewm ormmnune oneparopa While ot oneparopa Repeat?
2. B uem ommuue oneparopa While u Repeat ot oneparopa For?
3. DByzer nu BemonHATHEs Teno nukina While, ecny Jloruyeckoe Bbl-
PaKeHUE SIBIISICTCS JIOKHBIM C CAMOTo Havasa?
4. Jlng yero Hy>KHa peKyppeHTHas (opMyia IpH BBIYHUCICHUN 3HaYe-
HUS CyMMBI O€CKOHEIHOTO psiia?
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JlabopaTtopHas pa6ora Ne 8
PellleHue HeJIMHENHbBIX YpaBHEHUH MeTOIOM OGUCEKIMH
u MeToJioM HbloToHa

Leanb padoThI: HCIOIB30BAHNE YUCIEHHBIX METOJIOB JII HAX0XKACHUS
KOpHEW HEJTMHEMHBIX YpaBHEHUH.

OCHOBHBIE NOHATHUA
MeTo/ MOJIOBHHHOTO JejieHus (OuceKiuii)
IIycte TpebyeTcst ompenenTh ¢ TOYHOCTRIO ¢ > ) IPUOTIKCHHOE 3Ha-
YEHHE KOPHS ypaBHEHUS

f€ =) (8.1)
METO/IOM TOJIOBHHHOTO JeieHus. CHauana HaiizeMm (mombepem) Takue 3Ha-
yeHuss x=a u x= b, 4to0sl fla)-f(b) < 0. Ecnu npu 3tom dyHKnus y = flx)
SIBJIICTCS. HENIPEPBIBHOM IIPU BCEX 3HAYCHHSX x€[a; b], To mo kpaiineil Mepe,
OJMH M3 KOpHell 0603HauMM ero x , ypaBHeHus (8.1) conepxutca B (a; b).
MeTo/1 MOJIOBUHHOTO JIEJICHUSI COCTOUT M3 KOHEYHOTO YHCIIa OJIMHAKO-
BBIX IIAroB (nedcTuil). IlepBhlii mar MeTofa COCTOUT B CIIEXYOLIEM: IPO-
MEXYTOK [a; b] menutcst Toukoit ¢ = (a + b)/2 — cepenuna oTpeska [a; b], Ha
I[Ba OIVMHAKOBLIX TIO JUTAHE OTpe3Ka [a; c] u [c. b]. Ecnu fla)-f(c)<0, toO

x € z,c W JJIs1 YTOUHEHUsI KOPHsI X Ha CJIe/lyIOLIeM Ilare nosarator b = c.
B mpotuBHOM cityuae, Te fla)-f(c)> 0 nwmu f{c)-f(b) < 0, monararot a = c.
Takum 00pa3oM, ONMHCAHHBIM CIIOCOOOM IONYYarOT HOBBIA MHTEpPBA
[a; b], comepxamuii KOpeHb x*ypaBHeHm (8.1), u Ha PTOM 3aKaHYMBAIOT
TIepBBIA IMIar METO/a MOJOBMHHOTO JesieHus. Ha BTopoMm M mociemyrommx
mIarax IOBTOPSAIOT Te XKe AeHCTBUA YTO M Ha MEPBOM IIare JI0 TeX MOp MOoKa
He Oy/IeT BBINOJIHEHO O/IHO U3 YCIIOBHI:
b-—a<: (8.2)
b-a<:u|f€]<:. (8.3)

[Tpu BemonHenuu yciosust (8.2) wim (8.3) monarator X = (a+b)/2.

Meton HpioToHa (kKacaTeJibHBIX)

[Ipn pemennn ypaBHenus (8.1) metonom HproToHa cHayanma HaxomsT
(monOuparor) 3Ha4eHUs X = a U x = b takue, yToObI fla):f(b) < 0 u nposepsi-
0T CIIEIYIOIUE YCIOBHSL:

1) sinstercst u GyHKUMs y= f{x) HENpepbIBHOM B [a, b];

2) UMeeT JH HEeNpPEephIBHBIC W 3HAKOIIOCTOSIHHBIE TIEPBYIO f'(X) W BTO-
pyto f"'(x) mpousBoaHbIE B [a, b].
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Ecmu 5Ti ycioBus BHIITOTHEHEI, a 3TO O3HAYAET, UTo B (@, b) comepKuT-
cs1 OIIH KOPEHb x*ypaBHeHH;I (8.1), To u3 aBYxX Touek A(a; fla)) u B(b; f(b)),
JISKAIIUX Ha KPUBOH y=f(x), BRIOUPAIOT TY, [UIsI KOTOPOU 3HaYCHHUE (PYHKIIUH
1 BTOPOH MPOM3BOTHON OHHOTO 3HaKa. [lycTh, Hampumep, 3T0 OyaeT Todka
B, T.e. f(b)1"(b)>0.

IlepBeiif mar metoga HeloToHa cocTOUT B TOM, YTO B TOuKe B mpoBo-
IST KacaTelbHYIo K rpaduKy QYHKINH y=f(X) U ompenenser TOUKy, 0003Ha-
YHM ee X, IePeceUeHus KacaTelbHOH ¢ 0chio Ox 1o dhopmyre

P T (8.4)
&
e Ui yaoocTBa 0603HaYUM X,=b.

Ha BTOpOM 1 IIOCNIEAYFONIMX IIarax BBIIOJNHSIOT T€ K€ ACHCTBHS, YTO U
HAa IIEpPBOM IIare, T.e. 1Mo GopMmyIie, aHaIOTHIHOH hopmyie (8.4)

[€. "
ST
- A
X2,X3,...X,, ABIITFOITUMUCH HpI/I6HI/I)K€HHBIMI/I SHAa4YCHUAMU KOPHS X*. Hpouecc
yTO‘-IHeHI/IH KOpH}I MOXHO 3aKOHYUTD, Haan/IMep, HpI/I BBIIIOJIHCHHU U yCJ'IOBI/Iﬂ

X, rae n=2,3,..., ONPEAENSAOT TOYKH (UuCia)

[x, —x,.4| < 11 |f€,[< + unonoxuTE X*2%,

3ajaHue K J1a6opaTOpHO# paGoTe

1. JInst kaxaoro w3 ABYX YpaBHEHHH, 3a/JJaHHBIX B BapUaHTE 3a/aHUf,
OIPENETUTh AHAIUTHYECKH M TpadMyecKd OTPE30K, COJep)Kalluii KOpeHb
YpaBHCHUH.

2. pr‘IHYIO YTOYHHUTD 3HA4YCHUC KaXIAOI'0 KOPHs BBINIOJIHUB IBC UTC-
pauumn.

3. CocTaBuUTh OJOK.CXEMY M IPOTPaMMy JJIsl HAXOXKICHHS KOPHS Kax-
AO0T0 YpaBHCHHSA METOJAOM IOJIOBMHHOTO ACJICHUS U METOJOM HsroTona ¢
TOYHOCTBIO g = ),001.

4. BeiBecTH Ha 3KpaH " B (hain mpubIKeHHOe 3HaYCHNE KOPHS Kax-
JIOTO YpaBHEHUS, BUJ] YPaBHEHUSI, TOUHOCTb, YUCIIO UTEPALIUN

Copep:xaHue oT4yeTa

1. TlocranoBka 3ajga4du (KOHKPETHBIN BapHAHT).

2. Anamutnyeckuéd u TpadUUeCKHil TIOMCK OTpE3Ka, COIEepPIKAIIEro
KOpPEHb ypaBHEHHSI.

3. «Py4HO¥# cu€Ty ABYX HTEpayii HAXOKICHHS KOPHS.

4. Tekct mporpaMMBbl, TECTOBBIE NPUMEPHI M PE3yAbTaThl BBIBOAA Ha
JKpaH.

5. bnok-cxema anroputma nporpammsl.
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Tabnuya 8.1
Bapunant 3ananus Bapunanrt 3ananus
| 1) (x+2)-cos(x)=1 5 1) sin(x-n/3)-2x=0
2) ¥’-3x7+9x-8=0 2) x*-4x-1=0
3 1) (x-1)dg(x+2)=1 4 1) cos(x-1)=x’
2) 2x°-x?-2x+3=0 2) X*-2x°+3x-1=0
5 1) sin(x-1)=2x° 6 1) x-cos(x)+1=0
2) X’-4x’+x-1=0 2) x*-2x%-3x+2=0
; 1) xdg(x+2)-1=0 g 1) x-2sin(x)-1=0
2) XX +2x-4=0 2) X*+x7+2x-3=0
9 1) x’-2cos(x)-1=0 10 1) € +x-2=0
2) PP +2x+1=0 2) X*+2x%-x-1=0
] 1) e+ 2x-4=0 B 1) lg(x)-2x+1=0
2) X’ +3x%-2x+1=0 2) 2x°-xP-x+2=0
3 1) Ig(x)-x+2=0 y 1) e*-2x+1=0
2) 253 +x%-x-2=0 2) 2% -xP-x+1=0
1) x-cos(x-2)=1 1) cos(x-n/3)-2x=0
15 2) 3 16 5 ~
X' +3x°+9x-8 2) x7-4x+1=0
17 1) x-dg(x+3)=1 18 1) cos(x)-(x+1)°=0
2) 2 a2+ 2x+3 2) X’ +2x7+3x+1=0
1) sin(x)-2(x+1)°=0 1) 1-x-cos(x)=0
19 3 2 _ 20 3 2 _
2) X’ +4x"tx+1=0 2) X' +2x"-3x-2=0
21 1) 1+x-g(2-x)=0 ” 1) x’+2sin(x)-1=0
2) X*+x7+2x+4=0 2) X’-x’+2x+3=0
1) x’-2sin(w/2-x)-1=0 1) e*-x-2=0
23 s : 24 s _
2) x+x"+2x-1=0 2) x7+2x"+x+1=0
1) e*-2x-4=0 1) lg(x+1)-2x-1=0
25 . _ 26 A
2) x7-3x"+2x-1=0 2) 2x"+x"+x-2=0
1) lg(x+2)-2=0 1) &+2x+1=0
27 S ~ 28 o2 o
2) 2x’-x"+x+2=0 2) 2x"+x"-x-1=0
- 1) (x+1)g(x+3)-1=0 30 1) sin(x+1)=2(x+3)°
2) 4x3-2x7+x-1=0 2) X3’ +4x-1=0
KOHTpOJIbeIe BOIIPOCHI
1. TlokaxxuTe reoMeTpUUecKyl0 MHTEPIIPETALNIO METO/Ia MOJIOBUHHO-
TO JICJICHUS.

2. Kakum 00pa3oM MOXKHO F€OMETPUYCCKU MPOULIFOCTPUPOBATH Me-
Tox Herotona?
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3. Kakum 00pa3oMm OIpenensioT TOYKy NepeceueHMs] KacaTelbHON C
oceio Ox B Metone Herorona?

4. Kakum 00pa3oM OIpenensioT HHTEpBajl, COACpPKAIINA KOPEHb
YpaBHEHUsI, B METO/I€ TOJIOBUHHOTO JETICHNUS !

5. Ilpu KaKoM yCJIOBHH IPOILECC YTOUHEHHS KOPHSI MOXKHO 3aKOHUHUTH?

6. Kakme pasnudHbIe BapHaHTHl YCIOBHH MOXKHO 3a/aTh B METONE
Herotona?

JlaopaTtopHast pa6ora N2 9
YucneHHoe HHTErpupoBaHHUE

He.]]b paﬁOTbl! HCIIOJIB30BAHUEC YHCJICHHBIX METOJ0B JJIAA HAXOXKIACHUA
OIIPEACIICHHBIX NHTCTPAJIOB.

OCHOBHBbIE IOHATHUA
,21.]151 pemeHI/m 3aJa4Yu YUCJIICHHOT'O HUJIN HpI/I6J'II/DKeHHOFO nin HpI/I6J'II/I-
YKCHHOTO BBIYHMCIICHHUS OTIPECIICHHOTO HHTETpajia UCIONB3YIOT (hopMyimy

l]'f(}zx’ (8.1)

e f(x) - uaTerpupyemas B [a,b] yHKIHS.

CHauana oTpe3ok [a,b] pa3zdbuBaeTcs TOUKAMH Xp=a<<x;<x;<...< X,
<x,=b Ha n paBHBIX 4YacTell WIM YaCTUYHBIX OTPE3KOB [X;X;;/, THe
x;i=xpti-h,i=0,1,..., n-1, h=(b-a)/n — nMHA YaCTAYHOTO MHTEPBAJA.

3arem nHTETrpat (8.1) 3aNHCHBAIOT B CICIYIOMIEM BHE:

h X X» Xip X.
[r€m=[r&n+ [r&m+ .+ [r€un+ + [r€m (2
a Xo X X Xy
Ecmu Ha KaXIOM W3 YaCTHYHBIX WHTEPBANIOB [X; X ;] MOJBIHTETPAIIh-
Hylo ¢yHKIMIO y=f(x) 3amMeHuTh B (8.2) Ha mocTosiHHYI BeinuuHy f(&)),
rae & — Npou3BOJIbHAS TOYKA U3 OTPE3Ka [X;X;+;], TO HOJYyYHM TaK Ha3bIBae-
My (popMyITy MPSMOYTOIBHIKOB

b ot e
[r€s~Yred=nyre3 (83)

i=1

V., — 7. ~ o
+—t € - ; STpOXOnAIIEH Yepe3 TOUKH

I) oTpe3koM mpsAMOH y = », +
(i f(x:), (xi.1; f(xi.1)), To HOMyInM GOPMyYITy Tpamemuii
b n
J.f(}x:l—hz y +y,+ ‘,(/,-+y2+ F Y E; (8.4)

i=)



&3

2) mapaGonoit y=ax’+bx+c, mpoxomsmeii uepe3 Tpu ToukH (x;/(x;)),
(1, f1x1.1)), (xi2,f(x12)), Iput 3TOM n=2k, T.€. YUCIIO YACTUIHBIX HHTEPBAIOB
YeTHO, TO HOoIydInuM Gopmyry CuMIicona

b
~,. ~ -

J-f(/dx: 3 bo+yo+ €+ys+ +ry R GRS VR D 1_](8.5)

O06o03HaunM 4epe3 € aOCONIOTHYIO ITOTPELIHOCTh MPUOIMIKEHHOTO HH-

terpaina (8.1), Torma g popmy (8.3) — (8.5) UMEIOT MecTo COOTBETCTBEH-
HO CIIEYIOIINE OIICHKH:

cp2b-t .

&s1 max "CI,
xe _:h

c b=t .

&s1 max "CL

3ajaHue K J1a6opaTOpHO# paGoTe
1. Kaxplif U3 MHTETpajoB, IMPUBEACHHBIX B BapuaHTE 3aJaHUS BBI-

YHUCIIUTD:
a) 1o GopmMyre IpsSMOYTOITbHUKOB;
0) mo gopmysie Tpaneuii;
B) 1o ¢popmyne CHUMIICOHa,
pa30uB MHTEPBAJ HHTETPUPOBaHUA Ha n yacTer (n=30 + 40).

2. CpaBHUTH MEXIy cO00H pe3yibTaThl BHIYMCICHUI M OIEHUTH IO-
TPEIIHOCTh BBIYMCIICHHS, HCHONB3Ysl COOTBETCTBYIOUIME NPHOIMKEHHbIE
OLICHKHU.

3. BbIuMCINTD TPHUBEJCHHBIE B 33JlaHMHM MHTErpalibl aHAJUTHYECKH U
HaWTH B KQXJOM CiTydae abCOIIOTHYIO IIOTPEIIHOCTD BEIYUCIICHHS.

Copep:xaHue oTyeTa
1. TlocraHoBKa 3a1a4u (KOHKPETHBIH BapUaHT).
2. Tekct mporpaMmsl, TECTOBbIE IPUMEPHI M PE3yabTaThl BBHIBOAA HA

3. brok-cxema anropuTMa MporpaMMsl.

4. OLeHKY NOTPELUHOCTEH BEIUNCIECHUH.

5. AHaJIUTHUYECKOE BBIYMCICHUE HHTErPAJIOB U MOIPEIIHOCTH BBIUUC-
JICHHH.
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BapuaHTBI 3agaHui

Tabauya 9.1
Bapuant I/IHTeraﬂbl
2
1 a) ngj-*- s . 6) J'arcthx
PR x 1+4x2
o
/4 P
2 a) |xcos2xdx; 6) J‘ x
2 +5x— 6
0
/ X 1n¢+3
SN b 2 I
x+3
0
s
5
‘¢ 41
4 xsinxdx; 6) | 5——dx
¥ +3x+2
0 3
22 7,
5 a) T dx 6) |83 cos3xdx
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Ipooonscenue mada. 9.1
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Oxonuanue maon. 9.1
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KoHTpoJ/1bHbIE BOIIPOCHI
1. TlokaxxuTe reOMETPUUECKYI0 HHTEPIPETANIO (hOPMYIBI TPASIIHH

JUTSL TIPUOIIMKEHHOTO BBIYHCIICHHS OTIPE/ICIICHHOTO HHTErpaa.
2. T'padmyeckn nmpommmoctpupyiite Gopmymy Cummcona u Gopmyiy

IpAMOYTOJIbHUKOB.

3. Kakoii u3 MCTOZ 0B HpI/I6J'[I/I)K€HHOFO BbIYUCJICHUA ONPCACIICHHOTO
HUHTETrpaja 1a€T HAMMCHBIIYIO a6COJ’IIOTHyIO HOFpeIHHOCTL?
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4. Kako#l m3 MeTONOB MPUONMKEHHOTO BBIYMCICHUS ONPEICICHHOTO
HWHTETpaja qaeT HanOOIbITYI0 aOCOMOTHYIO IIOTPEITHOCTE ?

5. Bnmser nu mnvHa 9aCTUYHOTO MHTEpBAa /i Ha MOIy4acMoe 3Hade-
HHUe HHTerpana?

6. 3amumute GOPMYITy MPSIMOYTOJIFHIKOB M TIOTPEITHOCTE 3TOTO PH-
OMMKEHHOTO BBIYMCIICHHS.

7. 3amumute GOopMyITy Tpamelyid ¥ MOTPENIHOCTh ITOTO MPUOIIKCH-
HOTO BBIYHMCIICHUSL.

8. 3amummure ¢opmyny CHMIICOHA M IOTPEITHOCTH 3TOTO NPHOIH-
JKEHHOI'O BBIYUCIICHUS.
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3ak/ilo4ueHue

SAzpix Pascal, mpunymanHsIil mBeinapckuM yaeHsiM Hukmacom Bup-
TOM KaK CPEICTBO Uil OOy4YEeHHUS CTYIEHTOB IIPOTPaMMHPOBAHUIO, IIPEBpPa-
THJICSI 32 MHOTHUE TOJbI B MOILIHYIO COBPEMEHHYIO ITPO(EeCCHOHATIBHYIO CHC-
temy nporpammupoBanus Pascal ABC.NET, kotopoii no ruieuy iroOble 3a-
Ja4d — OT CO3[aHMs MPOCTHIX MPOrpamM, MpeJHa3HAUCHHBIX JUIS pEeIIeHUs
HECJIOKHBIX BBIYHCIUTENBHBIX 33/1a4 0 pa3pabOTKU IMOJHOLEHHOTO IPO-
TPaMMHOTO 00€CIIeUeHUs], IOCKOJIBKY OHa SBIIETCS IOJHOLCHHOH cpenoi
MPOrpaMMHpPOBAaHUsI OCHOBAaHHOW Ha s3bIke NporpaMmupoBanus Delphi
(Object Pascal) ms mmatrpopmer Microsoft. NET.
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Bbu6smmorpadpuyecKkum CiuCcokK

Ocuogsl Typ6onackans 7.0. - Bexropon: B TACM, 1998. — 85c.
Wudopmarnka: Merogmueckne ykazanusa. — benropon: U3n-so BI'TY
um. B.I. Hlyxosa, 2002. — 65¢c. — Y. IL.

Crpaska Pascal ABC.NET [DnexTpoHHBIH pecypcl:
http://pascalabc.net/downloads/pabenethelp/index.htm  (mara o6pa-
menust: 19.05.2015).
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