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1. MIOACHUTEJIBHAS 3ATINCKA

Meroanueckue peKOMEHJAUU K MPAKTHUYECKUM 3aHSATUSM MpEIHAa3HAUYCHbl B KayeCTBE
METOJMYECKOT0 IMOCOOMS TMpHU TPOBEACHUM MpakThdeckux 3aHsatuid mo OI1.06 OcHoBbI
AITOPUTMHU3AIMK W TporpamMmupoBanus st crnenuanbHocTd 08.02.15 «MHpOpManmroHHoOE
MOJICJIUPOBAHUE B CTPOUTEIILCTBEY

[IpakTHyeckue 3aHATHUS TPOBOASTCS MOCIE U3yUEHUsI COOTBETCTBYIOIIUX Pa3esioB U TEM
JTUCUUIUTMHBL. BhinmomHeHne o0y4aronMMucs MPaKTUYECKUX 3aJIaHUN MO3BOJISIET UM MOHSTh, TJIe
Y KOTJ]a M3y4aeMble IPAKTHUECKUE YMEHUS MOTYT OBITh MCIIOJIb30BAHBI B OyAyIIeH MPaKTHIECKON
JEeSITeIbHOCTH.

Llenpr0 MpakTHYECKUX 3aHATUN SBISICTCS MTPUOOPETCHHE MPAKTHYECKUX YMEHHH H
HAaBBIKOB.

Meronuyeckue pPEKOMEHIAIMM 1O KKIAOMY MPAKTUYECKOMY 3aHSATHIO HUMEIOT
TEOPETUIECKYI0 YaCTh C HEOOXOAMMBIMU TSI BBITOJIHEHUS PAOOTH (hOpMYIJIaMHU, TOSICHCHHUSIMH,

Ta6JII/IIIaMI/I; AJITOPUTM BBIIIOJIHCHUSA 3aIIaHHfI.



2. IEPEYEHBb IPAKTUYECKHNX 3AHATUI

No [KonnuecTBo
[HanmenoBaHue [4acoB

1m./m [Pa3paboTka IMHEHHBIX aJrOPUTMOB U aJITOPUTMOB BETBIICHHUS 2

2. IPa3paboTKa IUKIMYCCKUX aIrOPUTMOB 2

3.  |CocraBieHue MporpaMM yCIOKHEHHON HUKINYECKOH CTPYKTYPHI 2

4. O0paboTKa OTHOMEPHBIX MACCUBOB 2

5. |O6paboTka MHOrOMEPHBIX MaCCHUBOB 2

6. |COCTABJIEHUE ITPOTPAMM CO CTPYKTYPUPOBAHHBIM TUIIOM |2
JTAHHBIX «MHOXECTBO»

7. OPTAHM3ALIMSA [TPOT'PAMM C MCIIOJIb3OBAHME ITPOLEAYP. 4
OPT"AHU3ALMA [TPOT'PAMM C UCITIOJIb3OBAHUEM ®YHKINUN

8. OpraHu3zaius mporpaMM ¢ HCIIOIh30BaHNEM TEKCTOBBIX (hailioB 2

9.  |CO3JAHUE ITPOI'PAMM PABOTbHI C OJHOMEPHbIMUA 4
MACCHUBAMMU HA A3BIKE C++

10. JIOrMYECKUU THUIT JAHHBIX. JOTUYECKUE BBIPAXEHVSI, 2
OITEPALIMMM OTHOLIEHMA 1 JIOTUYECKUE OITEPALIMU HA A3bIKE
PYTHON

11. |ArepatuBHble KOHCTpYKUMH. LIuKi ast 06X0/1a mocineaoBaTenbHOCTEH.
be3ycroBHbIE OMEepaTOphI Mepexoa K 4
CIeAyIOLEH UTEPALIUH.

12. [UTEPATHUBHBIE KOHCTPYKUMU. IUKJI C YCIIOBUEM. 2

HAIIMCAHUE ITPOI'PAMM C UCITOJIbB3OBAHHWEM HUKIJIA C

YCJIOBUEM




IMPAKTUYECKOE 3AHATHE Nel PASPABOTKA JIMHEMHBIX
AJI'OPUTMOB U AJITOPUTMOB BETBJIEHUA

Henp padoThl. HAayuyUThCS COCTABJIATH MPOrPAMMBI JMHEHHOW CTPYKTYpBl, pealu30BbIBATH B
IporpaMMe ONepaTop NPUCBAaWBaHMs, TMPOLEAYPbl BBOJA/BBIBOAA; CTPOUTH OJIOK-CXEMBI

JIMHETHON KOHCTPYKIIUH.

Heoo6xoaumblie maTepuasinl u odopyroBanue: 1K, Pascal ABC

[osicnenus k padore:
[Ipuctynas K peleHuIo 3a1a4 3TOT0 pa3iena, CIelyeT BCIIOMHUTb, YTO:

- IPOTPAMMBI C JINHEHHOM CTPYKTYPOH SIBJISIFOTCS IPOCTEHIIIMMHU U HUCIIOJIB3YIOTCS, KaK
IIPABUJIO, IS peau3aliy OObIYHBIX BHIYMCIEHUH 110 popMyiam;

- B IIpOrpaMmax C JIMHEMHOW CTPYKTYPOU MHCTPYKIIMH BBIIOJIHSAIOTCS ITOCIIEI0BATEIBHO,
OJIHA 3a IpyTOH;

- QJITOPUTM IPOTrPAMMBI C TMHEHHON CTPYKTYPOIl MOKET ObITh ITPEICTABIICH

CIIeyIOIUM 00pazom

Hauaino

! -

HUcxonHrie

TTAOOLYTA

Ob6paboTka

C xi1aBuaTypsl

£ v vovvevnrvavvevar)

Ha s>xpan MoHuTOpa

BriBog pe3ynbrara

Konen

Puc. 1 — biiok-cxema TMHENHOW KOHCTPYKLIUU



BerBienne — anroputM, B KOTOPOM MPEAYCMOTPEHBI PA3BETBIICHUS], YKA3aHHBIE B
MOCJIEI0BATEIHHOCTH ACUCTBUI Ha JIBA HANIPABJICHUSI B 3aBUCUMOCTH OT UTOTOB MPOBEPKHU
3aJJaHHOTO YCJIOBHS. TO €CTh TaKoW alNrOpUTM, 00s13aTEIBHO COJCPKUT YCIOBUE U B
3aBHCUMOCTH OT pe3yJIbTaTa BHIIIOJHEHHS yCIOBUS IPOUCXOIUT BHIOOP AECHCTBHSL.

Hanpumep: Ecnu paboyemy nanu 3aganue Ha pa3paboTKy KOHCTPYKTOPCKOM TOKYMEHTAIIUH,
TO BBIMIOJIHAEM 3TO 3aJlaHUE, HHaye Oy/1eM 3aHUMaThCsl CBOMMH JienaMu. Takux nmpumepoB
MO>KEM MPUBECTU MHOTO U3 00bIUHOM *ku3HU U HayK. K npumepy, pusuka: Ecau yaap ynpyruii,
TO Macca Tejla COXpaHsAeTcs, HHaYe Macca U3MEHSEeTCsl.

AnropurMuYecKasi KOHCTPYKIUS BETBJIEHUE POTPAMMHUPYETCS C TOMOIIBIO YCJIOBHOIO

oneparopa If, koTopslit MOXeT ObITh peacTaBieH AByMs Baprantamu (Tabnuma 1).
Koncrpykuus ['paduueckoe npeacraBienue (OJI0K-cxema)

1 BapuaHT — HeNoJIHOe BeTBJIEHUE

If <ycmoBue> Then <omepartop>
Hermosnoe BeTBIICHHE — B

3aBHCHMOCTH OT pe3yJibTara s
MPOBEPKHU YCIOBHSI OO
. . VCIIOBHE
BBITIOJIHAFOTCS ISUCTBUS OJTHOM
BETBHU «JIa» (omeparop), 1100 na

ATHU JEUCTBUS HE BBIIOIHIIOTCS.

oreparop




2 BapuaHT — noJIHOe BeTBJIeHHE

If <ycnoBue> Then <omeparop
1> Else <omeparop 2>
[TonHoe BeTBIEHUE — B

Aa HET
3aBUCHMOCTH OT pPe3yJibTara
MIPOBEPKH yCIOBHS

BBITIOJIHAKOTCS TOJIBKO OIIEPaTOp

1 BeTBH «aa» UJIN TOJIBKO

Omnepatop 1 Ormepatop 2

oneparop 2 BETBU «HET»

YcaoBue — 3TO JTOrHYECKOE BBIPAKEHUE, KOTOPOE MOKET IPUHUMATh OJHO U3 JIBYX
3HAYCHHIA: true (ucTuHa — ycioBHe BbinonHseTcs) u false (J1oxb — ycioBre He BBITIOIHACTCS ).
B ycrnoBuu ucnosnp3yroTcs onepainuyd OTHOIIeHUs (=, <>, >,<, >=, <=) i JJOTUYECKUE
ornepanuu (and (1), or (UJIN), xor (uckmouaromee MJIM), not (otpunianue)). Eciau TpeGyercs
MIPOBEPUTH HECKOIBKO YCIOBHIA, UX OOBEIUHSIOT C MTOMOIIBIO JJOTHYECKHUX OTEpaIlHii.
IIprMepsl TOTUYECKUX BBIPAYKEHUM:
A<2
(x<>0) and (y<>0)
Ecnu mexty cimykeOHBIMHU CIIOBaMH CTOSAT HECKOJIBKO OMIEPATOPOB, TO OHU 3aKITIOYAIOTCS B
omepaTopHbie ckooku Begin...End

Paccmotpum npumep:

I[aHBI 2 BEIIIECTBEHHBIX uncaa. Ecau uncna MOJIOKHUTEJIBHBIC, TO BO3BECTU B KBAApAT IIEPBOC

YHrCJI0, MHA4YC BO3BECTU B KBAaApPaT BTOPOC YHCJIO.



JIMCTHHT IPOrpaMMEI I'paduueckoe npeacraBieHue
(610K -cxema)

Hauann
Program Primer_1; ( >

Uses crt; ¢

{O603Ha4uM 1- o€ yucIIO Yepe3 NepeMEeHHYIO a, 2-0€ / a,b

4epe3 MepeMeHHYI0 b, pe3ynsTatr — c}

Var a, b, c: real;

Begin HeET a
Clrscr;

Writeln(‘Beaute nepBoe uucio ’°); v
Readln(a); c=b c=a
Writeln(‘Bseaurte BTOpO€ uncio ’); l ]
ReadIn(b); >

If (a>0) and (b>0) Then c:=sqr(a) Else c:=sqr(b); v

Writeln(‘Pesynsrar =, c:5:2); L/c_"
End.

3ananme:

1. Hanncatps mporpaMMy BeIYHCIIEHUSI 00beMa nuinuHapa. Huske npencrasiex

PEKOMEHIyeMbIil BUJI 9KpaHa BO BpeMs padOThI MPOrpaMMbl (JJaHHBIE, BBEICHHBIC

M0JIb30BATEJIEM, BBIICTICHBI IOy KUPHBIM HIPU(TOM).

Bbiuncienue o0beMa HWJIMHAPA

BBenuTe ucxoaHblie JaHHbIE:

Paguyc ocHoBanus (cM) —> 5

Boicora nuannapa (em) —> 10

Oobem nuimmHApa 1570.80 kyo. cMm.

Jl1s1 3aBepiIeHus1 paboThl NporpaMMbl HaxMuTe <Enter>.

2. Hanmcatb nporpaMmy BeIYUCIEHUS 00beMa IuuHApa. Hinke mpencrasieH
PEKOMEHIYEMBIN BU SKpaHa BO BpeMsi paboThl IPOrpaMMBbI (JIaHHbIE, BBEJIEHHBIE
MOJIb30BaTEJIEM, BBIICTIEHBI MOy KUPHBIM IIpU(TOM).

Boruuncienue o0bemMa HUWIMHIPA

BBenaurte ucxoanbie 1anubie: Paanyc ochoBanus (cm) —> 5

Boicora nmuamnapa (em) —> 10

Oobem numuapa 1570.80 ky6. cm.

Jl1s1 3aBepiieHusi padoThl MporpaMMbl Ha:kMuTe <Enter>.




2-4
3. Hanucats mporpamMmy BBIYHUCIIEHUS ABYX BblgameHHﬁ:
b2 =4+ b+ 2

z3l %¥%b_

Z1 =

a— 3

4. J151a KaXKa0U TpOrpaMMBbl COCTaBUTh OJIOK-CXEMY

5. BeimosHUTE 3a/1aHKE 110 BApUAHTY, HA3HAYCHHOMY IIPETIOIaBaTEIIEM.
Bapuanr 1

3amauue 1

I[aHI)I TpHu I[GI\/JICTBI/ITCJII)HI)IG yuciia. Bo3sectn B KBaaparT TC U3 HUX, 3HAYCHHA KOTOPBIX
IMOJIOKHUTCIIbHBI, U B YCTBCPTYIO CTCIICHD — OTPULATCIILHEBIC.

3aganue 2

HamucaTs mporpammy, KOTopasi BBIMUCIISIET YaCTHOE OT JIeJICHUs IByX uucell. [Iporpamma
JOJKHA TIPOBEPSITH MPAaBUILHOCTD BBEACHHBIX MOJIH30BaTENIEM JIJAHHBIX U, €CJIM OHU HEBEPHBIE
(menuTens paBeH HYJIIO), BbIIaBaTh cooOIIeHne 00 omuoke. Hrke npencrarieH
PEKOMEHIyeMBbIN BUJ] 9KpaHa BO BpeMs paboThl MPpOrpaMMbl (JaHHbBIE, BBEACHHbBIE
M0JIb30BATEJIEM, BBIICTICHBI TOMY>KHPHBIM IPUPTOM).

Boruucnenue wacmuozo.
Beeoume 6 0onoii cmpoke denumoe u denumens,3amem Haxcmume <Enter> -> 12 O
But owubnucs. [lenumens we dondicen bObime pasen Hyio.

10



Bapuant 2

3amanue 1

I[aHBI JABa HeﬁCTBHTeHBHBIG yrcaa. Ecny uncna mojioKuTeIbHB HAauTH X CyMMYy, €CJIN
OTpULATCIIbHbI — IMPOU3BCACHUC

3ananue 2

Harnucats nporpaMMy BBIYHCIICHHS CTOMMOCTH ITOKYIKH ¢ y4eToM ckuaku. Ckuaka B 10%
MPEOCTABIISACTCS, ecii cyMMma nokynku oombine 1000 py6. Huke npencrasien
PEKOMEHyeMBbIi B SKpaHa BO BpeMsi pabOTHI TPOTpaMMBbl (JaHHBIE, BBEICHHBIC

MI0JIb30BATEJIEM, BBIICIICHBI MOy )KHPHBIM IIpU(TOM).

BbmucvzeHue cmoumocmu nOKynKu cyttemww CKM()KM. Beedume CyMMy nOKynKu U Has)cmume
<Enter>

-> 1200

Bam npedocmasnsiemcs ckuoka 10%

Cymma noxynku ¢ yuemom ckuoxku.: 1080.00 pyo6.

3ananue 3

Odopmutp otuet. OTYET JOJKEH COAEPKATH KOJBI IPOrpaMM U OJIOK-CXEMBbI
Bapuant 3

3ananue 1

JlaHbl 1€CTBUTENBHBIC YNCIA X U Y, HE PaBHBIE APYT ApYry. MEHbIIee U3 3TUX YUCEI
3aMEHUTD OJIOBUHOW UX CYyMMBI, a 00JIbIlIee — UX YJIBOCHHBIM IIPOU3BEIEHUEM

3aganue 2

HanucaTts nporpammy npoBepku 3HaHUS naThl ocHoBaHusi Cankt-IlerepOypra. B ciyuae
HEBEPHOI'0 OTBETA IOJIb30BATENs MpOorpaMma JOJKHA BBIBOJWUTH MPaBUIIBHBIM oTBeT. Huxke

MpeaACTaBJICH pCKOMCHILyCMHﬁ BU]J OKpaHa BO BpEM pa60TBI porpamMmaI (,Z[aHHBIe, BBCACHHBI
TMOJIb30BATCJICM, BBIACIICHEI IMMOJIYKHUPHBIM IJ_IpI/I(I)TOM).

B kaxom 200y 6vin ocnosan Canxm-Ilemepoype?
Beeoume uucno u naxcmume <Enter>

-> 1705

But owubnucs, Cankm-Ilemepoype 6wi1 ocnosan 6 1703 200y.

3agadue 3

O(I)OpMI/ITB otuer. OTYeT JOJIKCH COACPKATh KOABI IPpOI'paMM U OJIOK-CXEMBI

€

11



Bapuant 4

3amanue 1

I[aHHBIe JABa BCUICCTBCHHBIX YHCJIA. Ecmu IIEPBOC YHUCIIO Oouble BTOpPOI'O, TO BO3BECTHU €TO B
TPECTbIO CTCIICHb, €CJIM PABHO BTOPOMY — HpI/I6aBI/ITB K HEMY BTOPOEC YUCIIO

3aganue 2

Hanmcars mporpaMmy orpeienieHusi CTOMMOCTH Pa3roBOpa MO TeAePOHY C yIeTOM CKUIKH
20%, mpenocTaBisieMoOil 10 BocKpeceHbsIM. Huke npeacraBieH peKoOMeHAyEMBbIi BUJ DKpaHa
IIpOrpaMMbl BO BpeMs ee paOoThl (JaHHbIE, BBEICHHBIE II0JIb30BATEIEM, BbIICICHbI

MOJTY>KUPHBIM IPUDTOM).

Buiuucnenue cmoumocmu pazeosopa no menegomy.
Beeoume ucxoonvie dannvle:
Humensrnocmo pazeosopa (yenoe konuvecmso munym) —=> 3 Jenwv neoenu (1 - nonedenvhux,

... I — 8ockpecenve) —=> 6 Ilpedocmasnsemcs ckuoxa 20%.

Cmoumocms pazeoeopa: 5.52 pyo.

3agadue 3

Odopmutp otuet. OTUYET JOJIKEH COAEPKATH KOJBI IPOrpaMM U OJIOK-CXEMBbI
Bapuant 5
3ananue 1
JlaHbl TpH AeWicTBUTENbHBIE YKcia. Eciau nepBoe yuciio 60siblie BTOPOro, yMHOKUTH JAHHOE

YHCJIO Ha 5, €CJIK IIEPBOC YHCIIO OoubIIe TPETHETO — Pa3ACIUTh Ha ABA.

3anaunue 2

Hanucatn nporpaMmmy— MOJCJIb aHaJIM3a MOXKAapHOr'o JaTYrKa B TIOMCIHICHUH, KOTOpAasa

BBIBOJIUT coobmieHue «IloxxapoonacHas cutyanus», eciu TemrepaTypa B KOMHATe PeBbICUIIA

60 °C

3ananue 3

Odopmuts otyeT. OTYET JOJIKEH COAEPKATh KOJBI IPOrpaMM U OJIOK-CXEMBbI

12



BapuanTt 6

3amanue 1

JlaHbl NEHCTBUTEIBHBIE YUCIA a, b, ¢. YIBOUTE 5Th uncna, ecim a [ b [] ¢, vHaYe OCTaBUTh

0e3 U3MEHEHUS.

3amaunue 2

Harmmcartn mporpamMmy, KOTopas aHAJIU3UPYET JaHHBIC O BO3pPAaCTC U OTHOCHUT YE€JIOBCKA K
OHHOI;'I W3 YETBIPEX I'PYIIL: JOIIKOJIBHUK, YUYCHUK, pa6OTHI/IK, IICHCHOHED. BOSpaCT BBOJUNTCA C

KJIaBUATYPHI.

3amanue 3

Odopmutp otueT. OTYET JOMKEH COAEPKATH KOJBI IPOrpaMM U OJIOK-CXEMBbI

Bapuanr 7

3aganue 1

Janbl Tpu uncia a, b, ¢. OnpeaenuTs kakoe u3 Hux pasHo d. Eciu Hu oHO He paBHO d, TO

HaWTH CyMMY 4ucel a, b, c.

3ananue 2

Hanmcars mporpaMMy BBEIYMCIIEHUS] CTOMMOCTH TTOKYITIKU € y4eToM cKuaku. Ckunka B 3%
MIPEJOCTABIIAETCS B TOM Cllydae, eciii cymma nokynku 6ossire 500 py0., B 5% — eciau cymma
6onbuie 1000 py6. Huke npencraBiieH peKOMEHyeMbIi BUI SKpaHa BO BpeMs padoThI

MporpamMMBbl (JTaHHBIE, BBEJICHHBIC ITOJIB30BATENIEM, BBIICIICHBI IOy KUPHBIM HIPUPTOM).

Bviuucnenue cmoumocmu ROKYNKu ¢ y4emom cKuOku. Beeoume cymmy nokynku u naxgxcmume
<Enter>

-> 640

Bam npedocmasnsiemcs ckuoka 3%

Cymma noxynku ¢ yuemom ckuoku.: 620.80 pyo.

3amanue 3

Odopmutp otueT. OTYET JOIIKEH COAEPKATH KOJBI IPOrpaMM U OJIOK-CXEMBbI

13



BapuanT 8
3amanue 1

JaHbl Tpu gecTBUTENBHBIE yncaa. HallTh MUHUMaJIbHOE U MAKCUMAJIbHOE YHCIIO.
3amanue 2

HamucaTs mporpammy poBEepKU 3HAHUS UCTOPUU apXUTEKTYpHL. [Iporpamma nomkHa
BBIBECTH BOIIPOC U TPH BapuaHTa oTBeTa. [lob30BaTens JOKEH BEIOPATh PABIIBLHBIN OTBET U
BBECTHU ero HoMmep. Huke npeacTaBieH peKOMEHIyeMblil BU SKpaHa BO BpeMs paboThI
MIpOrpaMMbl (JJaHHbBIE, BBEACHHBIE MOJIH30BATENIEM, BBIICICHBI MOTYKUPHBIM HIPUPTOM).

Apxumexmop Hcaakuesckozo cobopa: 1. Jlomenuxo Tpesunu

2. Ozrocm Mougheppan

3. Kapn Poccu

Bseoume nomep npasunvrozo omeema u Haxcmume <Enter>

>3

Bul owubnuce.

Apxumexmop Hcaaxuesckozo cobopa — Ozrocm Mongeppan.
3anmanue 3

O(I)OpMI/ITL otyeT. OTUeT HAOJIKCH COACPIKAaTh KOABI ITpOTrpaMM U OJIOK-CXEMBI
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Bapuant 9
3amanue 1

I[aHBI TpH HGfICTBHTCJ’IBHHC yncia. Ecim Bce uncna ITOJIOKHUTCJIBHBI, HaWTH CpE€aHEC

apupMeTHIecKoe, MHa4Ye MPOU3BEIACHHUE.

3amaunue 2

Hanucars nporpamMmy mpoBepKHU 3HaHUSI HICTOPUU apXUTEKTYphl. [Iporpamma gomxHa
BBIBECTH BOIIPOC M TP BapUaHTA OTBETA, a MOJIb30BaTEIh — BHIOPATh MPaBUIIHHBINA OTBET U
BBeCTHU ero HoMmep. Huke npeacTaBieH peKOMEHIyeMblil BU SKpaHa BO BpeMs paboThI
MIpOrpaMMbI (JaHHBIE, BBEACHHBIE MOJIH30BATENIEM, BBIICICHBI MOTYKUPHBIM HIPUPTOM).

Heeckuil npocnekm nonyuun ceoe HazgaHue:

1. Ilo umenu pexu, na 6epecax komopou pacnonodcen Cankm-Ilemepoype

2. Ilo umenu 61u3zKko pacnonodicenno2o monacmulpsi Anexcanopo-Heeckotui naepot 3. B
namsamos 0 3HAMEeHUMOM noaKosooye Anexcanope Hesckom

Beeoume nomep npasunvrozo omsema u naxcmume <Enter>

>3

Buvi owubnuce.

IpasunvHolii omeem. 2.

3amanue 3

O(l)OpMI/ITB otuer. OTYeT JOJIKCH COACPKATh KOABI IPpOI'paMM U OJIOK-CXEMBI
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BapuanT 10
3amanue 1

I[aHBI JABa BEICCTBCHHEBIX YHCJIa, €CJIM YMCJia HEC paBHBI HYJIH0, BO3BCCTH U3 B TPCTHIO

CTCIICHb, NHAYC BO BTOPYHO CTCIICHD.

3amaunue 2

Hammcath mporpammy, KOoTopasi CpaBHHBAET J[Ba YMCIIA, BBEJICHHBIX C KIIABUATYPHI.
[IporpamMma AoKHA yKa3aTh, KAKO€ YUCIIO OOJbBINE, WU, €CIM YUCIIa PAaBHBI, BHIBECTH
COOTBETCTBYIOIIIEE cooOImeHne. Himke mpeacTaBiieH peKOMEHIyeMbIi BUI SKpaHa BO BPEMs
paboThI TPOTPAMMEI.

Beeoume 6 oonoui cmpoxe 06a yenvix uucia

-> 34 67

34 menvuue 67.

3ananue 3

Od¢opmutp otuet. OTYET JOJIKEH COAEPKATH KOJBI IPOrpaMM U OJIO0K-CXEMBbI

KoHTpoJibHbIE BONIPOCHI

. Kakue tumnel 1anHbIe BbI 3HaeTe?

. Uro Takoe anropurm?

. [IpuBenuTe mpuMep anropuT™Ma U3 peaJbHON KU3HU.

. Kakumu cBoiictBamu 065a1aeT anropurm?

. UTo Takoe JIMHelHHas KOHCTPYKLU?

. Kakue oneparops! nCnosib3yroTes 11 peann3alni JUHEHHONW KOHCTPYKIMK B ITporpaMme?

. HazoBuTe npotuierypsl BBOJa/BbIBOJIA JaHHBIX.

o N oo o B~ WD P

. Uto Takoe ¢popMaT BhIBOJA JAHHBIX?

9. IlepeuncnuTe OCHOBHBIC Pa3/IEIbl TPOTPAMMBI.
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IHPAKTUYECKOE 3AHATHE Ne2 PASPABOTKA HUK/IMYECKHUX
AJI'OPUTMOB

Heap padoThl: HayuyUTHCS UCHOIb30BATh ONEPATOPHI LIUKJIOB IIPU COCTABJIEHUHU IPOTpaMM Ha
sa3bike [lackanb; cOCTaBIATH OJIOK-CXeMY HUKIMYECKON CTPYKTYPBI
Heo0xonumsbie MmaTepuasbl u odopynoanme: [1K, Pascal ABC
I[osicnenus k padore:

Oneparopbl LUKJIA UCTIONB3YOTCS JUIsl MHOTOKPATHOT'O IIOBTOPEHUS aHAJIOTUYHBIX
BBIUMCIICHUM.

s opranmsanuu nukiia B [ackaie uMeroTCs Tpu pa3ianyHbIX olepaTopa.

1. PeryasipHblii onepaTop For

For <mapaMmeTp IHKIa>:=<HadaJlbHOE 3HaUYeHHE> 10 <KOHEUHOE 3HAYEHHUE™> doS;
S- mpocToii UM COCTaBHOM Omeparop.
uHCTpYKIHs fOr ucmonp3yeTcs it OpraHu3aIyy UKIOB ¢ GUKCHPOBAHHBIM, OTPEIE/IAEMbIM
BO BpeMs pa3pabOTKH MPOTPaMMBI, YHCIIOM ITOBTOPEHUI;

KOJIMYECTBO IMOBTOPEHUH LIMKJIA ONIPEAEIISIETCA Ha4YaJIbHbIM U KOHEUHBIM 3HAYEHUSIMU
MepeMEHHON-CYETUHKA;

HepeMeHHas-CUSTYHK J0JDKHA ObITh 1esoro Tuma (integer).

[Ipu kaxa0M MPOXOKJCHUH [UKJIIA < ITApaMETP UKJIIA >, HAUNHAs ¢ <HA4YaJIbHOTO
3HAYEHUS™, YBEIMYMBACTCA HA eAUHULLY. [{MKI BBIOIHAETCS, ITOKa <[TapaMeTp LIUKJIa> He
CcTaHeT 0OoJIbIlIe <KOHEYHOI'O 3HAUCHMS >,

Jpyroii BapuaHT 3anucu onepartopa For:

For <mgapameTp [UKJa >.=< HadaJIbHOC 3HaUYCHUE> downto <koHeuHoe 3HaueHue> do S;

B 3TOM cityyae npu Kak10M IPOXOKICHUH IIUKJIA <[TapaMETP LIUKJIA™> YMEHBIIIAETCS Ha
€IUHUIlY OT <HAYaJbHOI'0 3HAYCHUSI> N0 <KOHEYHOT'O 3HAUCHUI>.

2. Onepartop nukiaa While ¢ npoBepkoii npeaycjioBusi:

While <ycnosue> do S; {IToka BBITIONHAETCS YCIOBHE, JeIaTh }
LIMKJT BBITIOJTHSETCS, TIOKA YCIOBUE UCTUHHO (true).

3. Onepartop nukia Repeat ¢ npoBepKkoii NOCTYCJI0BHUS:

Repeat S until <ycrnoBue>; {BbrINONHATH 70 T€X NOP, MOKa HE OYAET BBIIOJIHEHO YCIOBHE}

[y BeIMONHSIETCS, TTOKA yCIIoBUE JIOKHO (false).

ITpumep

[TocranoBka 3agaun. Haiitu cymmy 5 nienbix uncen ot 1 1o 5. HanucaTs nporpamMms! Juist
oTpesieNIeHUs] CYMMBI C TOMOIIBIO TPEX PAaCCMOTPEHHBIX OIEPATOPOB LIUKJIA.
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| ITuwn For ... ” While. .. ” Repeat. .. I
3.1 32 33
Onucanue 51 Onucaaue 3,1 Onucanue S, -
S=0: S=0; =1 S=:2e=1; g
(=]
Fori=1155do While :<=5 do S=5+i; §
: I=1t1;
S=5+i, w=EH,
T=tF1: il 1==6"
1 Until 1>=56; 3
Breog 5 Breon S Breog S
;2: 5 43
4.1 eta Progrem P3;
. Var 1,3 bvte; s :
Program P2; ’ Var 1,3:1nteger; §
e _ Begn -
Var 1,3:mtegzr; : Begin ]
) S=0; 1=1; s g
Begin S S=0; =1
Rl While 1£=5 do b
3=0, Begi Repeat E-
Fori=1to % do Siglsn_'_i‘ 3=5+H; 5
5=5+; I .—'+1' ? I=1+1; 5
Writeln{"3=",3:5); E?d ’ Until 1>=6; =
End. Writeln(‘$=" S); TWriteln(3);
End.
End.

3aganue 1. CocTaBbTe NpPOrpaMMbl, HCIOJIB3YS PeryJIsPHbIH ONepaTop HUKJIA COTJIACHO
CBOEMY
BapuaHty. Homep BapnaHTa cooTBETCTBYET HOMEpY Baiero padouero [1K.

BapuanT 1

1. HamnucaTs nporpaMmy, KOTopasi BBIBOAUT TAOJIUILY KBaPAaTOB MEPBBIX AECATH YHUCEIL.
Huxe npencraBneH peKOMeHAyeMbIi B SKpaHa BO BpeMsl padOThl TPOTrpaMMBI.

Tabnuma kBapaToB
Yucio Ksagpar
1
4
9
16
25
36
49
64
81
0 100

P OoONOOTDWNPE

2. O(I)OpMI/ITB otueT. OTUeT JOJIKCH COACPKATh KOAbI IpOIrpaMM U OJIOK-CXEMBI

Bapuant 2
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1.  HanwmcaTthnporpaMmy,KOTOPasiBBIBOAUTTAOIMITYKBAAPATOBLEIBIXITONOKUTEbHBIXUUCE,
BBE/ICHHBIX IOJIb30BATENIEM C KJIaBHAaTyphl. Huxe mpencraBieH peKOMEHIyeMbIi BUJT SKpaHa BO

BpeMs pabOThI MPOTrPaMMBbI.

Tabnuna KBaApaTOB HEYSTHBIX YHCEI
Yucio KBagpar
1
4
9
16
25
36
49
64
81
0 100

P OOO~NO O WN PR

2. Odopmuth otyeT. OTYET AOIKEH COJIEPKaTh KOABI MPOTPaMM U OJIOK-CXEMBI

BapuanTt 3
1. HamucaTs mporpaMmy, KOTOpasi BBOJUT C KJIABUATYPBI S5 TPOOHBIX YUCEI U BEIYUCIISICT

ux cpenHee apudmMeTrueckoe. PekoMeHyeMbli BUI DKpaHa BO BpeMsi pabOThI TPOrPaMMBbI
MIPUBE/ICH HUKE:

Buiuucnenue cpeonezo apugpmemuueckoco nocredosamenviocmu OpobHuix uucen. Ilocne
6600a Kaxc0020 yucia Haxcumanme <Enter>

->54

->7.8

-> 3.0

->15

->2.3

Cpeonee apugpmemuueckoe esedennoti nociedosamenvrocmu. 4.00

2. Opopmuts otder. OTYET TOHKEH COJEPKATh KOl TPOrpaMM U OJIOK-CXEMBI
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Bapuant 4

1. HamucaTh nporpamMmy, KOTOpast BBIBOJHT Ha 9KpaH TaOJIUIy CTOMMOCTH, HAIIPHMED,
s6m0k B aquanazone ot 100 r 1o 1 kr ¢ marom 100. Huxe npeacraBieH peKOMEHyeMbIN BHT
9KpaHa MPOrpaMMbI BO BpeMsi ee paboThI (IaHHbIC, BBEJCHHBIE IT0JIb30BATENIEM, BbIICIICHBI

MTOJTY)KUPHBIM MIPUGTOM).

Beeoume yeny oonoco kunoepamma u naxcmume <Enter> (xoneiixu om pyonei omoensiime

mouxkoti) -> 16.50

Bec (2p) Cmoumocmu (pyb6.)
100 1.65
200 3.30
300 4.95
400 6.60
500 8.25
600 9.90
700 11.55
800 13.20
900 14.85
1000 16.50

2. O(i)OpMI/ITB otyeT. OTUeT JOJIKCH COACPIKATh KOABI IPpOI'paMM U OJIOK-CXEMBI

Bapuant 5

1. Hantucatp nporpammy, KOTOpasi BHIBOJUT Ha SKpaH TaOJUIy NEpEeBOAA U3 TPalycoB
Lenbcust (C) B rpagycet o @apenreiity (F) amnst 3nagenuii ot 15 1o 30 ¢ marom 1 rpayc.

[TepeBon ocymectBisiercst mo popmyne F =C*1.8+32

2. Opopmutb otder. OTYET TOIDKEH COJIEPkKATh KOABI TPOTPaMM U OJIOK-CXEMBI



BapuanTt 6

1. Hamucarp nmporpammy, KOTOpasi BEIBOJMUT TaONHIy 3HaUYeHUH QyHKIMU y=-2,4x*+5x-3 B
nuana3oHne oT — 2 1o 2 ¢ mwarom 0,5. Hike npencraBieH peKOMEHyeMblil BUJ] DKpaHa BO BpeMs

paboTHI MPOrPaMMBL:

X Y

-2 -22,60
-1,5 -15,90
1 -10,40
-0,5 -6,10
0 -3,00
0,5 -1,10
1 -0,40
15 -0,90
2 -2,60

2. Odopmuth otyeT. OTYET AOIKEH COJIEPKaTh KOABI MPOTPaMM U OJIOK-CXEMBI

Bapuant 7

1. Hammcats nporpammy, KOTOpasi BBOJIUT C KJIABUATYPhI 7 IPOOHBIX YUCEI M BBIYUCIISET
CYMMY ITOJIOXKHUTEILHBIX YACENT U TPOU3BEICHNE OTPHUIIATESIILHBIX Yncell. PekoMeHIyeMblid BH/T
9KpaHa BO BpeMs pabOThI MPOTrpaMMbl IPUBEIEH HIKE:

Buviuucnenue cpeoneeo apugpmemuueckoeo nocnedosamenvrocmu OpoobHulx yucen. I[locne
6600a Kax*c002o yucna Haxcumatme <Enter>

> 14

->7.8

->3.0

->-7,6

->-92

->23

Cymma nonostcumenbHuIxX Yucen pagHa =

IIpoussedenue ompuyamenbHuIX YUcCel paeHO =

2. O(I)OpMI/ITB otueT. OTUeT JOJIKCH COACPXKATh KOABI IpOIrpaMM H OJIOK-CXEMBI
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Bapuaur 8

1. HamucaThs mporpammy, KOTOpasi BBIYUCIISET CpeaHee apudMeTHIecKoe
MOCIIEZI0BATEIHLHOCTH APOOHBIX YHCEN, BBOJUMBIX C KiIaBHaTypbl. [locie Toro, kak OyaeT
BBEJICHO MOCJeIHee YUCII0, IporpaMma J0KHA BHIBECTH MUHUMAIbHOE U MAKCUMAIIbHOE YHUCIIO
MOCJIeI0BATEIbHOCTH.

KonmuecTBo yricen T0KHO 3a/1aBaThCsl BO BpEMs padOThI TPOrpaMMbl. PeKOMeHTyeMbIil BH/T
9KpaHa NnpuBeeH HKe. J[aHHbIe, BBEJCHHbBIE MOJIb30BATEIIEM, BBIJICICHBI TIOTYKUPHBIM
HPpUPTOM.

Obpabomka nocnredosamenvHocmu OpoOHbIX yucel. Beeoume konuvecmeo uucen
nocn1e008amenbHoCmu == 5

Beooume nocnedosamenvrnocmo. Ilocne 6600a kaxcoozo uucia naxcumaume <Enter> -> 5.4
->78->30->15->23

Konuuecmeo yucen: 5

Cpeonee apugpmemuuyeckoe: 4.00

Munumanvroe yucino:

Maxcumanvroe uucno:

2. Opopmuts otdet. OTYET TODKEH COJIEPKATh KOl TPOrPaMM U OJIOK-CXEMBI

Bapuant 9

1. HamnucaTs nporpammy, KOTopasi BBIBOAUT TaONIUIly 3HaYeHUH PYHKIUU y=-9x*+2X B
nuarnasoHe ot — 3 70 3 ¢ maroM 1. Huke mpeacraBieH pekoMeHayeMblil BUJT 3KpaHa BO BpeMst

paboThI IPOrPAMMBI:

X 4
-3 -87
-2 -40
-1 -11
0 0

1 -7
2 -32
3 -15

2. O(I)OpMI/ITB otueT. OTUET JOJIKCH COACPIKATh KOABI IpOIrpaMM U OJIOK-CXEMBI
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Bapuanr 10
1. Hamwmcath nporpamMmy, KOTOpasi BBIYKCIISIET IPOU3BEICHHIE ITOCIIEA0BATSILHOCTH IISITBIX

qrcell, BBOJUMBIX ¢ KIaBUaTyphl. [locie Toro, kak OyaeT BBEACHO MOCIECIHES YHUCTIO,
porpamMma JIOJDKHA BRIBECTH MUHUMAJIbHOE U MAaKCUMAJIbHOE YUCIIO MOCIIET0BATEILHOCTH.
KonmraecTBo uncen JOMKHO 331aBaThCS BO BpeMsi pabOTHI MpOrpamMMbl. PekoMeH1yemMbiii BUT
9KpaHa NMpUBECH HIKE. [[aHHBIC, BBEJCHHBIE TIOJIH30BATEIIEM, BBIJICIICHBI TIOTYKUPHBIM
mpudrom.

Obpabomka nociredosamenvHocmu OpooOHLIX yucel. Beeoume konuvecmeo uucen
nociedosamenvHocmu -> 5

Beooume nocnedosamenvrocmo. l[locne 6600a kaxcoozo uucia naxcumaume <Enter> ->5 -
>7->3->1->2

Konuuecmeso uucen: 5

Ilpouzeeoenue: 210

Munumanshoe yucno:

Maxcumanvrnoe yucno:

2.  Odopmuts otuer. OTUET TOJKEH COACPKATH KOJIbI IPOTPAMM U OJIOK-CXEMBI

3aganue 2. CocTaBbTe MporpaMmmy, HCHoJIbL3ys onepaTop Repeat mo Bapuanry,
NpeNJI0KeHHOMY NMpenoaaBaTejieM.

Bapuant 1
Hammcars nporpamMmmy, BeIMHUCIAIOIIYIO ITPOU3BCACHUEC IMMOJIOKUTECIBHBIX YUCEII, KOTOPLIC

BBOJISITCS C KJIABUATYPBI, UCIIOJNIB3Ys oniepaTop Repeat. Huxke npencraBieH peKoMeHayeMblii
BU/JI 9KpaHa BO BpeMs pabOThl IPOrpaMMbl (JaHHbIE, BBEICHHBIE I10JIb30BATENIEM, BIJICIICHbI
MOJTY>KUPHBIM HIPU(TOM).

Boruncnenue nponsBeieHNs MOJI0KUTENIbHBIX YHCEIL.

BBoaute nocine crpenku uncia. i 3aBepiieHns BBOJa BBEAUTE HOJIb.

->45->23->15

Bseneno uucen: 3

[IpousBenenue uncen =
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Bapuant 2
Hanwucars nporpaMmy, KOTOpast onpenensieT KJIaBuaTypbl OCIEI0BATEIbHOCTH

MOJIOKUTEIIBHBIX OrpaHndeHa). Hike mpeacTaBieH peKkoOMeHAyeMbIi BHJT SKpaHa BO BpeMs
paboThI MporpaMMbl (JJaHHBIE, BBEJICHHBIE MTOJIb30BATEIIEM, BBIICICHBI OTYKHUPHBIM
mpuQTOM).

Onpeoenenue MaKkCUMAIbHO20 YUCIA NOCE008AMENbHOCIU

NONOACUMENILHBIX YUCEIL.

Bseooume nocne cmpenxu uucna. [ns 3ae6epuienus 6600a 66eoume Holb.

-> 56

-=> 75

-> 43

> O

Maxcumanvroe wucno: 5.

Bapuanrt 3
Hamnucatp nporpammy, KOTopasi OnpeiesisieT MUHIMAIbHOE YUCIIO U3 BBEICHHOM C

KJIaBUAaTYPHI ITOCJICAOBATCIIBHOCTH IMOJIOKUTCIIBHBIX YUCCII (,Z[JII/IHa II0CJIEA0BATCIIBHOCTHU HE
orpanuueHa). Hike nmpencraBieH peKOMEHIyeMbIi BUJT SKpaHa BO BpeMsi pabOThI TPOrPaMMBbI
(1aHHBIE, BBEJICHHBIC MTOJIb30BATEIIEM, BBIICIICHBI IOTYKHUPHBIM MIPH(PTOM).

OnpedeneHue MaKcUManbHO20 YUCIA NOCAe008AMENbHOCTU HOIOHCUMENbHBIX YUCEL.
Bsooume nocne CMpENIKU Yucia. ﬂﬂ}l 3a6epuleHus 686004 6eeoume HOJlb.

->06

-=> 75

>3

>0

Maxcumanvrnoe yucno:

Bapuanr 4
Hanwucare nporpaMMy, BEIYUCISIONIYIO IPOU3BEACHUE MTOJIOKUTEIBHBIX YUCET, KOTOPbIE

BBOJIATCS C KJIIaBUATYphbl, UCIONB3Ys onepaTtop Repeat. Huxe npencraBieH peKOMeH 1y eMblii
BUJI DKpaHa BO BpeMs pabOThI POrpaMMBI (JaHHBIE, BBEICHHBIE MTOJIH30BATENIEM, BBIICICHbI
MOJYKUPHBIM HIPUPTOM).

Brruncnenue npon3BeieHUs MOJIOKUTEIbHBIX YACEN.

BBoaute nmocne crpenku yucna. JJis 3aBepiiieHust BBOIa BBEIUTE HOJIb.

->45->23->15

Baeneno uucen: 3

[IpousBenenue uncen =
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Bapuanrt 5

Hcnone3ys uuki Repeat, Hanuimre nporpammy, KOTopas TpeOyeT BBO 1apoJisi, HaIpUMep,
yrcina 111, u ecau nmaposb NpaBUIIbHBIHN, TO BBIIAET HA 3KpaH coodiieHue «Bbl MpaBUIBHO

BBCJIM ITApPOJIby». Hapom; MOKHO BBOAWUTH TPU pa3sa.

Bapuanr 6

Hcnons3ys nuki Repeat, HanumuTe nporpaMmy OnpeneileHus naealbHoro Beca s

B3pocCIbIX JTrozei o popmyne: Ua. Bec = poct — 100.Beixon u3 nukiia 3nauenune pocta = 250

Bapuant 7

HamucaTs mporpamMmy, BEIYUCISIFOIIYIO CyMMY U CpefHee apupMETHIeCKOe
MOCJIEI0BATEILHOCTH TOJIOKUTEIIBHBIX YUCET, KOTOPBIE BBOASITCS C KiaBuaTypbl. Huxe
MIPEACTABIICH PEKOMEHIYEeMbIN BU] SKpaHa BO BpeMs paOOTHI TporpaMMbl (JaHHBIC, BBEJICHHBIE
10JIb30BATEJIEM, BbIICJIEHBI [TOJIY>KUPHBIM LIPpU(TOM).

Brrancnenue cpeaero apuMeTHIeCcKOro Mmociie0BaTeIbHOCTH TTOJIOKUTEIIBHBIX YHCET.
BBoaute nocne crpenku yucna. s 3aBepiieHust BBOJa BBEIUTE HOJIb.
-> 4 ->230-> 15

Bseneno uncen:

Cymma uucer:

Cpennee apupmeTHuecKoe:

Bapuant 8

Hcnone3ys nukn Repeat, Hanummre nporpammy, KoTopast TpedyeT BBOJI apoJisi, HapUMep,
yrcna 834, u eciu naposib NPaBUIIbHBIN, TO BBIJIAET HAa SKpaH cooliieHne «Bbl mpaBuibHO
BBEJIM TIAPOJTbY», €CITH MapoJib HE BEPHBIN HA DKpaHe BHIBECTH COO0IIeHNE « BBl BBETM HE BEPHBIIA
MapoJjb y BaC OCTANOCh 3 MOMBITKWY, PU Ka)I0M HEBEPHOM BBO/IE MapoJis B COOOIIEHUN

KOJIMYCCTBO MMONBITOK YMCHBIIIACTCH. HaponL MOKHO BBOAUTH TPU pa3sa.

Bapuant 9
Hamncatp nporpammy, KoTopasi onpeienseT MUHIMAJIbHOE YUCIIO U3 BBEICHHOM C

KJIIaBUaTYPBhI ITOCJICA0OBATCIIbHOCTHU IMOJIOXKUTCIBHBIX YUCEIT ()IJ'II/IHa IoCICJ0BAaTCIbHOCTH HE

orpannueHa). Huxe npezncraBieH peKOMEHIyeMbIi BUJT SKpaHa BO BpeMsi pabOThI TPOrpaMMBbl
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(aHHBIE, BBEJIEHHBIE TIOJIH30BATENIEM, BBIJICIICHBI MTOTY>KUPHBIM HIPU(TOM).

Onpeaeﬂenue MAKCUMATLHO20 YUCIA NOCAE008AMENbHOCIU NOJIOICUMETbHBIX YUCEL.
Beooume nocne cmpenku uucna. /s 3aeeputenusn 6600a egedume HoJb.
-> 61
>75
-> 33
>0
Maxcumanvroe wucno:

Bapuant 10
Hamnucartes mporpamMMy, BEIYHUCIISIONIYIO IPOU3BEICHHIE TIOJIOKUTEIBHBIX YHCEIN, KOTOPHIE

BBOJISITCS C KJIABUATYPBI, UCIIONIB3YA onepaTop Repeat. Huxe npeacraBineH peKoMeH yeMblii
BU/JI DKpaHa BO BpeMs pabOThl MPOrpaMMBbI (JaHHbIE, BBEICHHBIE MTOJIH30BATENIEM, BBIICICHbI
MOJTY>KUPHBIM IPUDTOM).

Brrurcnenue mpou3BeIeHUs TIOJI0KUTEIIBHBIX YHCEIL.

BBoauTte nocine crpenku uncia. s 3aBepiieHust BBOJa BBEAUTE HOIb.

->45->23->15

Bseneno uucen: 3

[IpousBenenue uncen =

3aganue 3. CocTaBbTe MPOrpaMMBbl, ¢ HCNIOJIL30BaHneM onepaTopa \While mo Bapunanry,

NPEAJOKEHHOMY NpenmogaBaTe/Ji€eM.
HporpaMMa, BBIBOOUT Ta6n1/1uy 3HAYCHUI (I)YHKI_II/II/I IJI apryMeHTa, U3SMCHAIOIICTOCH B

3aIaHHBIX IpCJciiax € 3aJaHHbIM IIAroM.
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B‘apna}rr D yHKIHA
1 .
y= —S]Il( 3.76) , 0<x<10
X
2. 2
y=1—x+%+5x4, -5<x<6
3. y =cos’ x +sin 5x -3<x<3
y=-—4sin(x+5)*cosx -6<x<6
> sin( = - 5x)
y= 273 -5<x<5
x
6. | y_sin2x+siéx 3<x<6
x
7. y =cos’ x +sin 10x -2<x<5
y=2+cosx —itgx -5<x<2
9. i 2 _ _
y= sin 10x + x - cos(6x —2) Aex<D
X
10. y =2+/cos5x —sin x -6<x<6

KonTpoJbHbIe Bonpochl

1. B kakux cirydasx B IporpaMmme HeoOX0AUMO UCTIOIb30BATh UTEPAIIMOHHBIA ITUKIT?
2. Ha3oBuTe OTIMYMS UTEPALIMOHHBIX [IMKJIOB U IIUKJIA C TAPAMETPOM.

3. KakoBa cTpykTypa oneparopa Lukia ¢ napamerpom? Kak BbIIOIHSIETCS LUK C
napMeTpom?

4. Kakoro Tuna J10JKHbI ObITh TapeMETp LIUKIIA, €0 HaYaJbHOE U KOHEUHOE 3HAUEHHs B
LIUKJIE C TapaMeTpoM B s3bIke Pascal?

5. Moryt 11 napameTp LMKIA, €ro Ha4yaJlbHOE U KOHEYHOE 3HAYEHHUS B IIUKJIE C
napameTpoM B si3bike Pascal ObITh pa3Hbix THIOB? OOOCHYITE OTBET.

6. UeM oTiimuaeTcs muki «Jlo» ot mukia «Iloxa»?

7. CKOJIBbKO pa3 MOBTOPUTCS UTEPALIMOHHBINA IIUKII?

8. KakoBa cTpyKTypa LIUKJIa C TOCTPOIIPOBEPKOM YCIOBHS?

9. KakoBa cTpyKTypa LUKJIa C IPEANPOBEPKON yCIOBHs?

10. B xakux cirydast B mporpaMmme He0OX0UMO HUCTIONB30BATh PETyISPHBIN UKIT?
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IMPAKTHYECKOE 3AHSITHUE Ne3 COCTABJIEHUE ITPOTPAMM
YCJOXKHEHHOU IUKJINYECKOM CTPYKTYPhBI

Llesb padoThl: HAyYUTHCS COCTABIATH IPOrPAMMBI C UCIIOIb30BAHNUEM BIIOKEHHBIX I[UKJIOB

Heobxonumbie MmaTepuasbl u odopynoanme: [1K, Pascal ABC

IHosicHenus k padore:

JUist pemeHus 3a/1a4u 10CTaTOYHO YacTo TpeOyeTcs HCI0JIb30BaTh JBE U 00Jiee HUKIMYECKUE
KOHCTPYKIIMH, OZIHA U3 KOTOPBIX MOMEIIAETCs B TEJIO LUKIa Apyroi. Takue KOHCTpyKLUu
Ha3bIBAIOT BJIOKEHHBIMU LMKJIaMu. [IpaBuia opraHu3anuy BHEIIHETO U BHYTPEHHETO IUKJIOB
TaKue ke, Kak 1 COOTBETCTBYIOIIUX MIPOCTBIX 0neparopoB. OAHAKO NP UCIIOIb30BaHUU
BJIO’KEHHBIX IIUKJIOB HEOOXOIMMO COOJII0IaTh CIEAYIOLIEE YCIOBUE: BHYTPEHHUN LUK TOJIKEH
MIOJTHOCTBIO YKJIA/IbIBAThCS B LIMKJIMYECKYHO YAaCTh BHEIIHET O [IUKJIA.

[{uki1, B T€10 KOTOPOTO Mbl BKJIAJ[bIBAIM KOMAH/Ibl, HA3bIBACTCS BHEIIHUM HUKJIOM. A LIUKJI,
KOTOPBIN MBI BJIOKHJIN B TEJIO IIEPBOT0, HAa3bIBAETCSI BHYTPEHHUM MJIH BJIOKEHHBIM LIUKIIOM.

[Tpunun paGoThl BIOKEHHOTO LIMKJIA TAKOB: HA IIEPBOM IIPOXO/€, BHEITHUM LUK BBI3bIBAET
BHYTPEHHUHN, KOTOPBIN UCIIOIHSETCS JJO CBOETO 3aBEPILEHNUS, IIOCIIE YEro yIpaBIeHHUE
nepeaaercs B TeJI0 BHEIIHEro nukia. Ha BTopoM npoxojie BHEIHUN IIUKJI OIISATh BbI3bIBAET
BHYTpeHHHUH. W Tak 10 TeX nop, oKa He 3aBEPLIUTCS BHEIIHUHN LIUKJI.

[Tpumep 1. BriBecTn Ha 3kpan TabnuIy ymMmHOKeHHs (0T 1 110 9).

ANTropuT™M peleHus

[Tepebpath Bo BHeLIHeM LuKJie yrucaa oT 1 10 9. s Kaxa0ro U3 HUX nepedpartb
BHYTpPEHHEM IUKJIe yucia ot 1 10 9. Bo BHyTpeHHEM LIUKJIE BBIIOIHATD MEPEMEHHBIX-
CUETYMKOB BHEITHETO U BHYTPEHHET0 IUKJIOB. TakuM 00pa3oM Ha O/IHY UTEPaIlUIO BHEIIHETO
LIUKJIa TPOU30MUIET JEBATh UTEPALii BHYTPEHHETO, U COPMHUPYETCS OJJHA CTPOKA TAOIUIIbI
yMHOkeHus. [locie kakoi CTpOKH Hal0 MEPENTH Ha HOBYIO. DTO JIelaeTcs BO LUKIIE, 10CIe
TOT0 KaK 3aKOHYUTCS BBIIIOJIHATHCS BHYTPEHHUM.

Jlnis moctpoeHus Tabauibl He0OX0AUMO UCIOIB30BATh (POPMATHPOBAHHBIN BBIBOJ, T.€.
3aJ1aBaTh MIUPHUHY CTOJIOIIOB, MHAUE IPOM3OUET CIIBUT, T.K. KOJMYECTBO IIU(P B KAXKIOH CTPOKe

pas3IuYHoO.

var i,3j: byte; begin

for i:=1 to 9 do beginfor j:=1 to 9 do
write (i*3j:4);

writeln; end;

end.
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Pesynbrat paboThr:

1 2 3 4 5 6 7 8 9

2 4 6 8 10 12 14 16 18
3 6 9 12 15 18 21 24 27
4 8 12 16 20 24 28 32 36
S) 10 15 20 25 30 35 40 45
6 12 18 24 30 36 42 48 24
7 14 21 28 35 42 49 56 63
8 16 24 32 40 48 o6 64 12
9 18 27 36 45 o4 63 72 81

3aganue
Bapuanr 1

Yro OyzaeT BHIBEICHO HAa SKpaHE MOHUTOPA ITOCIIE BBITOIHEHHS CIIeTIyIOIero (parmeHTa
IpPOrpaMMBbI:
a:=1; b:=1;
Fori:=0ton Do
Begin
Forj:=1 To b Do
Write (™) ;
WriteLn;
c:=atb; a:=b; b:=c;
End;
ecnu a=67? PemeHne kakoif 3ajaun BeIpaXkaeT 3TOT (parMeHT IporpaMmbl?
Bapuanr 2
Yro 6yz[eT BBIBCZICHO HA 9KpAaHEC MOHUTOPA IMOCJIC BBIITOJHCHHAS CIICAYIOIICTO Q)paFMCHTa
IIPOrPaMMBL:
b:=0;
While a<>0 Do
Begin
b:=b*10+a Mod 10; a:=a Div 10;
End;
Write (b) ;

ecnu a=13305? Pemenune kakoii 3a7auul BeIpaXxaeT 3TOT (PparMeHT NporpamMmbl?
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BapuanT 3

BeiBeiuTe Ha 5KpaH yucia B CIEAYIOLIEM BUJIE:
765432

65432

5432

4372

32

2

Bapuanr 4

Yro OyzaeT BbIBEIEHO HAa SKpaHEe MOHUTOPA [1OCIIE BBIIIOJHEHUS CIeIyIOIero (parmeHra

IPOTPaMMBI:

a:=67; b:=31;

Fori:=0to n Do

Begin

Forj:=1Tob Do

Write ("*') ;

WriteLn;

c:=a+b; a:=b; b:=c;

End;

ecnu a=207 PemeHne kakoi 3a/1a4y BEIpa)kaeT 3TOT PparMeHT MpOrpaMmbl?
Bapuant 5

UYro OyzaeT BbIBEIEHO HAa SKpaHEe MOHUTOPA ITOCIIE BBIOJHEHUS CIeyIoIero (parmeHra

MIPOTPaMMBI:

b:=0;

While a<>0 Do

Begin

b:=b*10+a Div 10; a:=a Mod 10;

End;

Write (b) ;

eciu a=13305? Pemenue kakoii 3a1a4u BeIpaXkaeT 3TOT PparMeHT MPOrpamMmbl?

Bapuanr 6
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BeiBeuTe Ha 5KpaH yucia B CIEAYIOLIEM BUJE:
1234567890
234567890
34567890
4567890
456789

1234567890

Bapuant 7

Yro OyzaeT BBIBEICHO HAa SKpaHE MOHUTOPA ITOCIIE BBITOIHEHHS CIIeTyIOIero (parmeHra

MPOTrPaMMBL:

a:=1; b:=1;

Fori:=0ton Do

Begin

Forj:=1 To b Do

Write (*") ;

WriteLn;

c:=a*b; a:=c; b:=a;

End;

ecnu a=227 PerieHne kakoi 3aJjauy BbIpaXaeT 3TOT ()parMeHT NpOrpaMMbl?
Bapuanrt 8

Yto 6YI[6T BBIBCJICHO HA 9KpAaHEC MOHUTOPA IMOCJIC BBIITOJHCHHUSA CIICAYIOIICTO Q)paFMCHTa

IIPOrPaMMBI:

b:=0;

While a<>0 Do

Begin

b:=b*10-a Div 10; a:=a Mod 10;

End;

Write (b) ;

ecinu a=561127? Pemenue kakoii 3a1a4u BeIpaXkaeT 3TOT PparMeHT MPOrpamMmbl?

Bapuant 9
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Yro OyzAeT BHIBEICHO HAa SKpaHE MOHUTOPA ITOCIIE BBITOJHEHUS CIeIyIOIero parmeHra
MIPOrpaMMBblL:
a:=87; b:=25;
Fori:=0ton Do
Begin
Forj:=1To b Do
Write (*") ;
WriteLn;
c:=a-b; a:=b; b:=c;
End,;
ecin a=867 PerieHne kakoi 3ajauy BbIpaXaeT 3TOT ()parMeHT NpOrpaMMbl?
Bapuant 10
Yro 6y,I[€T BBIBCJICHO HA SKPAHEC MOHUTOPA ITOCJIC BBIITIOJIHCHUA CIICAYOIICTO (bparMeHTa
IIPOrPaMMBIL:
b:=2;
While a<>0 Do
Begin
b:=b-10+a Mod 10; a:=a Div 10;
End,;
Write (b) ;

ecnu =87 PemeHne kakoif 3ajaun BBIpaXKaeT 3TOT (PparMeHT mporpamMmbl?
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IHPAKTUYECKOE 3AHATHUE Ned OBPABOTKA OJHOMEPHbBIX
MACCHUBOB

Heapr padoThl: H3y4uTh HPUHLUIIBI PabOTBl C OJHOMEPHBIMM MAacCHMBaMU Ha S3bIKE
nporpammupoBanusi Pascal. IlomydeHune HaBBIKOB NPUMEHEHHUS OCHOBHBIX QJTOPUTMOB JUIS
pelIeHns 3a/1a4 ¢ UCI0JIb30BAaHNEM MacCHBOB.

Heobxonumbie MmaTepuasbl u odopynoBanme: [1K, Pascal ABC

IosicHenusi Kk padore:

Haxootcoenue cymmut Inemenmos maccuea

3anauva 1. B aBTonapke, umeromeM 18 mammn Mmapku KAMAS3, kaxaeiii u3 KAMA3os
nepeBes 3a JeHb OlpeieIeHHbI 00beM Ipy3a. OnpeaenuTs CyMMapHbIii 00beM IepeBO30K
rpy30B 3a AeHb. [Ipu pemiennn 3agaun Oyaem ucnonb3oBaTh Tull MaccuBa KAMAZ s
ormucanus Bcex KAMA3oB aBTonapka; nepemennyto P[i] mist onucanus oo0bema rpysa,
NepeBe3eHHOr0 I-Tol ManHoM 3a feHb (I Mensiercs ot 1 o 18). biiok-cxema anroputma st
peLICHH s TaHHOU 3aa4un OyIeT BHIMIAICTh CleayrommM oopazom (cm. Puc. 1): Teker

CHEAYIOUIMNA BUA!

Program Prl;

Uses wincrt;

Type KAMAZ=array [1..18] of real;

Var

i:integer;

p:KAMAZ;

S:real;

Begin

S:=0;

Fori:=1to 18 do

Begin

Writeln(_Bsenute 00beM nepeBo3ok‘,l,_-oii ManiuHeL, T°);
ReadIn(p[i}]);

S:=S+pJi]; End;

Writeln(_Cymmapssrii 00beM niepeBo3ok S=°,S:8:2,_1°);
End.
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Haxkomnnenne cymMmbl B JaHHOM NpUMeEpe OyAeT MPOBOIUTHCS 10 LIaram, Mpu BBOJIE 3HAYCHUS
o0beMa TIEpEBO30K ISl OYEPEAHOI MallIMHBI CyMMa OyeT YBEITHMUMNBATHCS Ha JTaHHYIO
BCJIIMYHHY. AHasoruuygo PCAIM3YCTCA U aJITOPUTM HAXOXKJACHUSA NIPOU3BCIACHHUA 3JICMCHTOB
MaccuBa (C 3aMEHOM Ha4aJIbHOTO 3HaUeHUs1 cyMMbI S:=0 Ha HaYalIbHOE 3HAYCHHE TIPOU3BEICHUS
S:=1 u c 3aMeHOIi oIepanuy CIOKEHHS HIEMEHTOB MacCHBa «+» Ha ONEPalu0 YMHOKEHHSI

«*»).

Onmscanme Tienn
KAMAZ o nepesen-
max Lp S

v

S:=0

Bunon
«Bnewmre
ofimem

TNICOENOIOK

S:=S+pli)

KOHCL

brok-cxema mporpaMMsbl
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Haxoorcoenue Konuvecmea 31eMeHmMOo8 Maccuéd, y00o6.1emeopAouUxX 3a0aHHOMY YCiA06UI0
3amaua 2. MI3BeCTHBI pe3yJIbTaThl PK3aMeHa 10 MHPOPMATHKE OJTHON TPYIIILI U3 22 CTYICHTOB.
Onpenenuth, CKOJIBKO CTYAEHTOB cllalivi Sk3aMeH Ha 4 u 5. O1MH U3 BapUaHTOB PEUICHUS 3 TOU
3a7a4M CJIECAYFOLIUI:

Ha Puc. 2 npencraBnena 6510K-cxema ajqropuTMa IoCTaBJICHHOM 3a1auu.

TexcT nporpammsi:

Program pr3;

Uses wincrt;

Label 1;

Type INF=array[1..22] of integer;

Var

stud:INF;

i,p:integer;

begin

p:=0;

fori:=1to0 22 do

begin

1: writeln(_Bseaure onenky ‘,i,°-ro cryaenra‘); readIn(stud[i]);
if (stud[i]<1) or (stud[i]>5) then goto 1;
if stud[i]>3 then p:=p+1;

end,

writeln(_Ha 4 u 5 cpanu sx3ameH ‘,p:2,° cryneHToB ); end.

B nanHnoii mporpamme /17151 0003HaUYEHUS CITUCKA OLIEHOK M0 MH(OpMaTHKE NCTIOIb30BAJICS
tun MaccuBa INF, 11 0603HaueHHs OIIEHOK KOHKPETHBIX CTY/IEHTOB — IepeMeHHast stud.
[Iporpamma npeaycMaTpuBaeT NPOBEPKY
KOPPEKTHOCTH BBOJAMMBIX JIAHHBIX: ITPH MOIBITKE BBO/Ia HECYIECTBYIOLIEH MO MATHOAITEHON
cHcTeMe OLIEHKH, IPOoTrpaMMa MOBTOPSET ee BBOJ. /111 3TOro UCIOIb3yeTcs OnepaTop rnepexo/ia
GOTO, rae uMs MeTKH, K KOTOPOH OCYLIECTBIIETCS EPeXo (B 1aHHOM ciydae 1),

onuckeIBaeTcs B pasneine onucanuga metok LABEL.
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HAYL10

L 2

Onucanme MCreu,
runa INF, nepess-x
Lp,stud

L

p-=0

«Bacawre
OUCHKY 1§
ro Cry.a-a»

/
:’.‘:‘;:. /4_

p=p+l

KOHCU

«Ha 4 us
cam pi2,
«CcTVa-TOR’

\_/\

briok-cxema nporpammbl
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Copmupoeka maccueéa no eo3pacmanuro

3anaua 3. [Ipeanonoxum, U3BECTHBI PE3yIbTaThl COPEBHOBAHMM 10 CTpenb0e, B KOTOPBIX
IIPUHUMAJIU yyacThe 9 uenoBek. Pacronoxurh JaHHbIE pe3yJIbTaThl B IOPSAAKE BO3PACTAHUS
HaOpaHHBIX IPU CTPELOE OUYKOB. AJITOPUTM peIICHHs JaHHOH 3a/1a4u ABJsIeTCsl HanboJee

CJIOKHBIM U3 IIPHUBEACHHBIX BBIIIEC IPUMEPOB U Tpe6yeT HUCITIOJIB30BaHUs BJIOXKCHHBIX IITMKJIOB.

HAYL10

Onucanne Tuna
STREL, nepess-x
rezl)s

«Baeanre
per-Tal i
10 YHACT »

srez|i]
rez|i1]~rez]))
rex[)]

O

KOHel

bnok-cxema



OpuH 13 c1oco00B COPTUPOBKU MACCHBOB 3aKiIIouaeTcs B cieaytonieM. CHavasa nepBbli
3JIEMEHT MAacCHBa B LIUKJIE CPABHUBAETCS 110 OYEPEIH CO BCEMH OCTaBIIMMUCS JIEMEHTAMHU.
Ecnu odyepeniHoi 51eMeHT MaccHBa MEHbILIE 110 BEJIMYUHE, YEM NIEPBbIH, TO ITH 31€MEHTbI

MEPCCTABIAIOTCA MCCTAMMU.

CpaBHeHHE NPOA0IDKACTCS Jlajiee YKe Uil OOHOBIICHHOTO IEPBOIO j1eMeHTa. B pe3ynbrare
OKOHYAaHUA JaHHOI'O IIUKJIa GYIICT Haﬁl[eH 1 YCTAHOBJICH Ha IIEPBOC MECTO caMBbIil HAaUMEHBIITNHI
3JIEMEHT MaccuBa. Jlanee mpo1oinKaeTcsl aHaJIOTHYHBIN MPOIIECC YK ISl OCTABIIUXCS
JJIEMEHTOB MacCHBA, T.€. BTOPOM JIEMEHT CPABHUBAETCS CO BCEMU OCTAIBLHBIMU H, TIPU

HCOGXOI[I/IMOCTI/I, NEepeCTaBIACTCA C HUMH MCCTAMU.

ITocae OIpCaACICHUA U YCTAHOBKHU BTOPOT'O 3JICMCHTA MaCCHUBa, JTaHHBIN mponecc
MpOoaAOJIKACTCA AJId TPETHETO 2JICMEHTA, YCTBCPTOI'O DJICMCHTA U T. . AJIFOpI/ITM 3aBCpIIACTCA,
KOTria CPaBHUBAKOTCS U YIIOPAJOYHUBAIOTCA npennocnenHHﬁ U TIOCJETHUI U3 OCTaBIIMXCS

3JICMCHTOB MaCCHBaA.

[Tporpamma peanuzanuy U310KEHHOTO AITOPUTMA MOXKET UMETh CIIETYIOIINUN BUI:

Program pr4;

Usescit;

Type STREL=array[1..9]of integer;
Var

rez:strel,

i,j,s:integer;

Begin

Fori:=1to9do

begin

writeln(_BBenute pe3ysbTarsl ‘,i, -r0 y4acTHHUKA);
readln(rez[i]);

end;

fori:=1to 8do

for j:=i+1to 9do

if rez[i]>rez[j] then

begin

s:=rez[j];
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rez[j]:=rez[i];

rez[i]:=s;

end;

writeln(_OrcopTrpoBaHHBIE IO BO3PACTAHUIO PE3YJIBTATHL: ‘);

for i:=1to 9 do write (rez[i]:5, );

end.

3nech STREL — T MaccuBa pe3yIbTaToB CTPEIbObI yUaCTHUKOB, reZ[i] — mepemenHas

JUISL OTIMCAHMSI Pe3yJIbTATOB i1-TO y4acTHHKA (1 MeHsieTcs oT 1 10 9).

BAPUAHTBI 3ATAHUI

Hcxonnbie qanHbie HEOOX0IMMO OPOPMHUTE B BHIE MaccuBa. [Ipy BBITOITHEHUH 3a1aHS

BBOJ UCXOOHBIX JAHHBIX U BBIBO/ PE3YJIbTATOB COIIPOBOXKAATh KOMMCHTApUAMU (KaKI/IC JaHHBIC

HY>XHO BBCCTHU U YTO IIOJIYHACTCs B pGSYJ'ILTaTC). CocTaBuTh 6HOK'CXCMy IIporpaMMmal.

Odopmuts otder

1.
2.

[ToacunTarh CpeTHEMECAYHYIO 3apIUIaTy COTPYAHUKA MPEITPUATHU.
Jlan 06beM POAYKIIMH, BBITYIIEHHON 3aBOJOM 3a roJ (momecsuHo). Haiitu
HauMeHbIHi 00beM. B kauecTBe pe3ynbTraTa BEIBECTH HOMEP MecsIia U 00beM
BBITYIIIEHHOW MTPOIYKIIMH.
Kypc nonnapa B Teuenue roga MeHsjics B auamnasone ot 28 py6. 10 30 py6. Haiitu
HauOoJbIlIee 3HaYeHHE Kypca Joiiapa. B kauecTBe pe3ynbprara BRIBECTH HOMEP Mecslla
Y 3Ha4Y€HHE Kypca AoJuiapa.
W3BecTeH MecsSYHBIN TUIaH BBIMTYCKa HEKOTOPOI MPOIYKIIMU M 0ObEMBI BBITYIIIEHHOM
3TOM MPOIYKIIMH 3aBOJIOM 3a T'oJ1 (moMecssuyHo). OnpenenuThb, KOTa 3aB0 1 HE BBITTOJIHIIT
maaH. Pe3yabpTaT moqyduTh B BUE: HOMEP MecAIla U 00bEM BBIMTYIIIEHHON MPOIYKITUH.
JlaHbBI pe3ynbTaThl cIa4M YK3aMeHa 0 TPyIIe cTyIeHTOB (B rpymie 20 CTyJeHTOB).
[ToacunTaTrh KOMUYECTBO CTYAEHTOB, HE CIABIINX DK3aMEH.

W3BecTHa cpeqHemecsiunas 3apruiata 10 coTpyAHUKOB oT/ena. Pacmnonoxuts JaHHbBIE B
nopsiiKe yObIBaHUSI.
N3BecTeH ro10BO# MPOIEHT Ha BKJIAJT C KaUTAIM3AINel (HaUuCIeHNE TTPOIICHTOB
exemecssayHo). OnpeaenuTh, CKOJIBKO JIEHET TOMYyYUT BKJIQIUMK B KOHIIE TO/a, €cliv Ha |
stHBaps cymma BkJazga cocrapisuia 700 000 py6. B kadecTBe pe3ysibTaTa BHIBECTH CYMMY

BKJIaJa Ha KOHCII KaXXI0ro Mecsiia.
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10.

11.

12.

13.

W3BecTHBI TaHHBIE 110 IPOJIaXKe KOMITBIOTEPOB B TeueHue Heaenu. Halitu obmee
KOJIMYECTBO NPOJIAHHBIX KOMIIBIOTEPOB.

M3BeCTHBI JTaHHBIE 110 ITPOJIaXKe KOMIIBIOTEPOB B TEYEHUE HEEIU. PacniooKuTh 3TH
JTAHHBIE B TIOPSJIKE BO3PACTAHMUS.

M3BecTeH MECSIUHBIN TUIaH BBITyCKa HEKOTOPOI MPOAYKINU B 00BEMBI BHITYICHHOM
IIPOAYKLIMH 3aBOJIOM 3a roJi (momecsyHo). OnpeaeauTb Mecsll, B KOTOPOM ObLIO
MaKCUMaJIbHOE OTKJIOHEHHME OT IUIaHa. B kadecTBe pe3ysbpTaTa BBIBECTH HOMED MECALA U

OTKJIOHCHHEC.

W3BecTeH MeCSTUHBIN TIJIaH BBIITYCKa HEKOTOPOH MPOAYKLIUU U 00BEMBI BBIITYIIIEHHON
IPOAYKLIMH 3aBOJIOM 3a roJl (momecsayHo). OnpeaenuTb, ObLT 1 BBIIOIHEH I'0JI0BOM
IUIaH.

JlaHbI pe3ysbTaThl CIaYH YK3aMeHa 110 TpyIIe cTy1eHTOB (B rpyme 20 CTyZICHTOB).
[ToncunTaTh KOJIMYECTBO CTYIEHTOB, CABIINX 3K3aMeH 0e3 TpOekK.

M3BecTeH MeCsIUHBIN IU1aH BBIITyCKa HEKOTOPOI MPOAYKLUU U 00BEMbI BHITYLIIEHHOM
9TOM MPOAYKIIUHU 3aBOJIOM 3a ToJ1 (moMecsiuHo). OnpenenuTh, Koraa 3aBoj
NIEPEBBINOJIHII IU1aH. Pe3ynbTaT MosryuyuTh B BUIE: HOMEP MecsALa U 00beM MPOTyKIHUH,

BBIHymeHHOﬁ CBCPX IlJIaHA.

14, Ilopcuurath CPCAHCMECAYHYO 3apIIaTy COTPpyYAHUKA MPCAIIPUATUS U HalTH 3apIuiary,

15.

KoTOpast Hanbosee O1m3Ka K cpenHeil. B kauecTBe pe3ynbraTa BRIBECTH CPEIHIOI0
3apruiaTy, Hanbosee OJIM3KYI0 U €€ HOMEp B MacCHUBE.

JlaHbl pe3ynbTaThl cjauu dK3aMeHa 1o rpymme u3 15 crynentos. [loncunrars
KOJIMYCCTBO CTYACHTOB, HC CAABIINX 3K3aMCH, B UUCJIICHHOM M B IMIPOLCHTHOM

COOTHOIIICHUH.
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IHPAKTHYECKOE 3AHATHE NeS OBPABOTKA MHOI'OMEPHBIX
MACCHUBOB

Heap paldoTbl: M3yuyuTh HPUHLMIIBI PadOThl C MHOTOMEPHBIMM MAacCHUBaMM Ha S3bIKE
nporpammupoBanusi Pascal. IlomydeHune HaBBIKOB NPUMEHEHHUS OCHOBHBIX QJTOPUTMOB JUIS
pelIeHns 3a/1a4 ¢ UCI0JIb30BAaHNEM MacCHBOB.

Heobxonumbie MmaTepuasbl u odopynoBanme: [1K, Pascal ABC

IosicHenusi Kk padore:

VcxonHble aHHbIE Ul PELIEHNUs: MHOTHX 3a/1a4 y100HO MIPEICTaBUTh B BUJIE TaOIMLIBL.
Hanpumep, pe3ynbTat Ipou3BOJCTBEHHON AEATEIbHOCTH 3aBOJIOB HEKOTOPOU (PUPMBI MOKHO

MPECTaBUTh B BUE TaOmuibl (cM. Tabnmma 1)

KoioHKM 1 CTpOKH TabIMIIbI, KaK PaBUIIO, COJAEPIKAT OJHOPOJHYIO HHPOPMALIUIO, €CIIH
UCII0JIb30BaTh TepMUHONIOTHIO Pascal — nanubie oquHakoBoro tumna. [loaTomMy B mporpamMme st
XpaHeHus 1 00pabOTKH TaOIMYHBIX JAHHBIX MOXKHO HCIIOIH30BATh COBOKYITHOCTh OHOMEPHBIX
MaccuBoB. Tak, mpuBeAeHHAas BblIIe Ta0IMILIa MOXKET ObITh IIPEJICTaBlIeHa KAK COBOKYITHOCTh

OAHOMCPHBIX MAaCCUBOB CJIICAYHOIIUM 06pa30M:

Zavodl:array[1..4] of integer; Zavod2:array[1..4] of integer; Zavod3:array[1..4] of integer;

KZDKI[BIﬁ N3 IMMIPUBCACHHBIX MACCHUBOB MOXKCT XPaHUTH I/IH(l)OpMaIII/IIO 0 KOJIMYCCTBEC

IMpOAYKIHH, BLIHyHleHHOﬁ OJHHM 3aBOJIOM.

Bo3moxxHO 1 Takoe IPEACTAaBICHUE!:

productl:array[1..3] of integer; product2:array[1..3] of integer; product3:array[1..3] of
integer; product4:array[1..3] of integer;

Tabmuna 1
[Tponykr 1 [Tpoxyxt 2 [Mpoxyxt 3 [Iponykr 4
[TpousBoxctro 1 1500 14000 15 125
[TpousBomcTBoO 2 1380 15600 25 140
[TpousBoacTro 3 2500 13000 8 165
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B sToM cityuae MaccuB npeiHa3HAuYeH I XpaHEeHUs] MHPOPMALIUHU O KOJTUYECTBE POy KUK

OJIHOI'0 HAUMEHOBAHU, IPOU3BEACHHON KaXIbIM 3aBOJIOM. IIoMrMO cOBOKyNHOCTH
OJTHOMEPHBIX MaCCHUBOB, TaOJIHIIAa MOXKET OBITh MpE/ICTaBlIeHa KaK IByMEpHBII MaccuB. B

O6H.I€M BHUIC OIMMCAHUEC ABYMCPHOI'O MaCCHBa BBIITIAAUT CICAYOIHUM 06pa30M:

Wms:array[HmwxHss_rpaHuliauHaekcal..BepxHsisl _rpaHula MHJIEKcal HIDKHAS TpaHula WH

nekca 2..BepxHsisi_rpanuiia_uHaekca2] of tum
rae MMs — umMs MaccuBa;
array — KII0YeBO€ CJIOBO, MIOKA3BIBAKOIIEE, YTO OOBSBIISIEMBII YJIEMEHT TaHHBIX SBIISETCS

MaCCHBOM;

HUWKHSSL T paHI/IHa_I/IHI[eKcal , BerHfIH_I‘paHI/ILIa_I/IHI[eKcal, HI/I)I(HHH_I'paHI/II_Ia_I/IHI[eKcaz,
BCPXHAA T paHI/II_[a_I/IH,Z[CKcaz — OCJIBIC KOHCTAHTBI, OIIPCACIIAIOIINEC NUAIla30Hbl U3MCHCHUA
WHIACKCOB H, CJICA0BATCIBHO, YHUCJIO 3JICMCHTOB MAaCCHBaA,

THII — THUII DJICMCHTOB MaCCHBa.

[TpuBenennas Boiire Tadbauna (cM. Tabiuima 1) MoXeT ObITh IpeICTaBIeHa B BH/IE
JIBYMEPHOTO MacCHBa CJICIYIOIUM 00pa3oM:

Product:array[1..3,1..4] of integer;

YT00OBI HCIIOIB30BATh SJIEMEHT MacCCHBa, HY’)KHO YKa3aTb UMsI MaCCUBA U UHJACKCHI 2JICMCHTA.

[lepBslii HHAEKC OOBIYHO COOTBETCTBYET HOMEPY CTPOKH TAaOJIHIIbI, BTOPOH — HOMEPY KOJIOHKH.

Tax, anement product[2,3] coaep>KUT YUCIIO MPOTYKTOB TPETHET0 HAMMEHOBAHUS, BBIITYIIIEHHbIX

BTOPBIM 3aBOJIOM.

JIByMepHBIE MaCCHBBI, B KOTOPBIX JUANA30HbI HHIEKCOB HAUMHAIOTCS C 1, Takxke
HA3BIBAIOTCS MHOTAA MaTpHullaMu. PasmepHocTh MaTpuilbl onpeaensercs kak M*N, rne M —
YHUCJIO CTPOK B MaTpuile, N — uucio cTono1oB. Eciau uncio cTpok MaTpuIlbl paBHIIETCS YUCTY

CTOJ'I6HOB, TO MaTpPHIIbl TAKOTO BUAa HA3bIBAOTCA KBAAPATHBIMU.

DneMeHTHl kKBaapaTHoi maTpuilsl Buaa B[1,1], B[2,2]< B[3,3] cocTaBustoT riaBHYyIO
JIMaroHab MaTpUIsl. IHOT1a BBOAST MOHATHE MTOOOYHOM JHATOHAIN KBaPATHONW MAaTPHIIbI,
KoTopyto coctaBisitoT anementsl B[1,N], B[2,N-1], B[3,N-2], .. B[N,1], rne N — urcino crpok

(cToNO110B) MaTPHUIIBL.
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[TpuBeaeMm eliie mpUMeEpPHI OMMCAaHUs IBYMEPHBIX MaccuBOB B Pascal-nporpammax: Type
MATR=array[1..4,1..5] of integer;
Type B=array[2..9,0..6] of real,
Type C=array|[-1..4,-1..4] of char.

Taxxe AOIIYCKACTCA YKa3aHUE UMCHU APYT'Oro TUlla MaCCrBa B KAYECTBE THIIA 3JIEMCHTOB
MaccHBa, HaIpuMep:
Type VEC= array[1..4] of real;
MAS= array[1..5] of vec.

B pe3ynbrarte npuBeeHHOTo BbllIe onucaHus Tl MaccuBa MAS OynieT 00bsBICH KaK TUI
JIBYMEPHOT'O MacCUBa, EPBBIA UHIEKC KOTOPOro OyAeT MEHAThCS OT 1 10 5, a BTOpOi MHIEKC —

ot 1 10 4, T.e. pa3MEepHOCTh MAaCCHBA COCTaBUT 5*4 3JIEMEHTOB.

HpI/I BBOJIC M BBIBOJIC 3HAYCHUM 3JIEMEHTOB ABYMCPHBIX MACCUBOB UCIHOJIb3YIOTCA
BJIOKCHHBIC IUKJIbI, B KOTOPBIX BHEIITHHI OIICpaTOop HUKJIA4, KaK IIpaBUJIO, 3a1aCT H3MCHCHUC

CTPOK MacCCHBa, BHYTpeHHI/Iﬁ oreparop nuKJiIa — UIBMCHCHHUC CTOJ'I6I_IOB.
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ITPUMEPBI 3AIAY

1. Haxoscoenue naubonvuiezo 3iemenma 6 3a0aHHOll CMpoKe.

Omcanne tnna
Matr, nepemMeHtbix
max.a.ny

max:=a|2,1]

Buiron
«MAKC IN-T
2crpally)»
max

KOHeU

biiok-cxema nporpammel
[TycTh 3agana maTpuiia A u3 IeHCTBUTEIBHBIX Yucen pa3mepa 3x4. Halitu HanbompImit
AJIEMEHT BO BTOPOU CTPOKE JAaHHOM MarTpulibl. bilok-cxema anropurma
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Program Max_str;

Uses crt;

Type Matr=array[1..3,1..4] of real,

Var max:real;

a:Matr;

I,J:integer;

begin

for i:=1to 3 do

for j:=1to 4 do

begin

writeln(_Bsenure anement a[_,i,%, ,j, ]*); readIn(a[i,j]);
end;

max:=a[2,1];

for j:=2to 4 do

iIf max<a[2,j] then max:=a[2,j]; writeln(_HauOonbiuuii snemMeHT BTOpOii CTpokn=",max:8:2);

end.

I[aHHaH nporpamma MnmpeacTaBIACT coOoi pealin3alivio aJIrTOPUTMA HAXOXKICHUS
HaMOOJIBIIIEr0 PJICMEHTA BCKTOPA, NOJYUCHHOT'O ITYyTCM (I)I/IKCI/IpOBaHI/I}I OJHOT'O N3 HHACKCOB

JIBYMEPHOT'O MacCHBa.
2. Haxox1eHHe 3JIeMEHTOB MacCHBa, yIOBJIECTBOPSIONINX 33 JAHHOMY YCIIOBHIO.

H3BecTHBI PE3YyJIbTaThl 5 CTYACHTOB 11O UTOI'aM 3K3aMCHOB 110 XUMHUH U I/IH(I)OpMaTI/IKe. Haiitu
(l)aMI/IJ'II/II/I CTYACHTOB, CAaBIINX 00a PK3aMeHa Ha OTJIMYHO. I[J'ISI peuicHu-d IMOCTaBJICHHOM 3a1a4u

MOXeET OBITh UCIOJIb30BaHA CJIEIYIONIas TporpamMma (ee OJI0K-cxema IpeICTaBlIeHa Ha puc. 2.
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Program Sessia;

type PR=array [1..5,1..2]of integer; Fam=array[1..5]of string[10];
var rpr;

st:fam;

I,j:integer;

begin

fori:=1to5do

begin

writeln('Beeaute pamumuto ',i,'-ro cryaenta'); readln(st[i]);
writeln('Beaute omeHKy JaHHOTO CTyA€HTa 110 XUMUH (0T 2 10 5)');
readIn(r[i,1]);

writeln('BBeaute oIieHKY JaHHOTO CTyIeHTa 10 nHpopMaTuke (0T 2 10 5)');
readIn(r[i,2]);

end;

fori:=1to5do

if (r[1,1]=5) and (r[i,2]=5) then writeln('Crynenr-otnuunuk - ',st[i]);

end.

B nannoi#i mporpamme a1 xpaHeHus1 GaMUIUNA CTYI€HTOB UCTIOIB3YETCsl OTHOMEPHBII
CTPOKOBBIA MaccHB st Tuna Fam, 11 XpaHEeHHs OLIEHOK CTYJE€HTOB — IBYMEPHBII
LIEJIOUNCIIEHHBIN MaccuB r Tuna PR, npudem nepBblii cTon0e1 MaTpULibl I UCIIOIb3YeTCs IS
XpaHEeHHUs Pe3yIbTaTOB HK3aMeHa 110 XUMHH, BTOPOH CTOJIOe1 — 9K3aMeHa 110 HH(popMaTHKe.
Ecnm y HeKoTOporo cTyneHTa olieHKH 3a 00a dK3aMeHa COCTaBUIIM S OaJIJIOB, TO €ro (haMuiTus
OyJieT BbIBEJIeHA Ha dKpaH ¢ coobOmmenneM « CTyIeHT- OTIIMYHUK.

3. HaxoxaeHne cyMM 3JIeMEHTOB CTPOK MaTpHIL

PaccmoTpuMm 3aady Hax0KIEHUS CyMM 3JIEMEHTOB CTPOK MATPHIIBI HA IIPUMEPE 3a1a4U
nojcyeta uToros yrdonpHOro yemnuoHarta. Ilycts 3anana Tabnuna pe3ynbTaToB UTp 5 KOMaH
¢yT6oaBHOTO UeMNHOHaTa pa3MepoM 5x5. Ha auaronanu tabnuiel croar 3nauenus 0, 1pyrue
aneMeHThl Tabuuibl paBHbl 0, 1 wiu 2, rae 0 0anioB COOTBETCTBYET MPOUTPHILTY KOMaH/IbI B
urpe, 1 6amn — Huubel, 2 Gansa — BRIMrpbIily. OnpeaenuTb CyMMy 0alllloB Kax/10i KOMaH bl IO
pe3ysbTaTaM 4eMIIMOHATa.

Jlerko 3aMeTuTh, 4TO JUIs MOCTPOEHUS MaTpUIlbl R pe3ybTaToB UIp 1OCTATOYHO BBECTH
JIMIIb CTOSIIIYO BBILIE (MJIM HUXKE) TJIABHOM JUaroHaJId MOJOBUHY MAaTPHUIBL, T.K. PE3YJIbTaThl
OCTaJIbHBIX UT'P MOTYT ObITh PACCUUTAHbI U3 U3BECTHOTO COOTHOILIEHUS: €CIIH, HAlIpUMED,

nepBas KOMaH1a 00bIrpajia BTopyto, To aneMeHT R[1,2]=2, a anement R[2,1]=2-R[1,2]=0;

47



aHAJIOTUYHO, €CJIM BTOpasi KOMaHJa Chirpajla B HU4bIo ¢ TpeThel, To R[2,3]=1, R[3,2]=2-
R[2,3]=1. Takum 0O6pa3zom, HETPYTHO NOJTYUHUTH BU B3aUMOCBSI3U 3JIEMEHTOB MaTPHUIIbL:
R[1,j]+R[},1]=2, rxe i u j MmenstoTces oT 1 10 5 (Kpome 3JIeMEeHTOB TJIaBHOM auaroHanu). Ha

rJIaBHOM JAUaroHaii MaTpUuIlbl R 1o YCJIOBHUIO 3a/Ia4M BCCraa CTOAT YHUCJIa 0.

Program foot;
Type tab=array[1..5,1..5] of integer;
Var r:tab; i,j,s:integer;
begin
{BBOJI CTOSIIIIUX BBIIIE TUATOHAIN DJIIEMEHTOB MaTPHIIbI }
fori:=1to4 do
forj:=i+1to5do
begin
writeln (_BBeaute pe3yabTar urpsl _,i,‘—# koMauasl ¢ “,j,° —i: 0, 1 win 2 6asa‘),
readIn(r[i,j]); end;
{SaHOHHeHI/IC CTOAIIIMX HA JUaroHalJiu 3JIEMECHTOB HYJIHMI/I}
for i:=1to 5 do r[i,i]:=0;
{BLI‘II/ICHGHI/IG CTOAIIMX HUKC AuaroHaJinu 3JICMCHTOB ManI/ILIBI}
fori:=2to 5 do
for j:=1to i-1 do r[i,j]:=2-r[j,i];
{BBIBOJI HA DKpaH MaTPHUIIBI pe3ybTaToB urp} Writeln(_Tabmuma yemnuonara’);
fori:=1to5do
begin
for j:=1to 5 do write(r[i,j]:4);
writeln; end;
{BBIUKCIIEHHE CYyMM 3JIEMEHTOB CTPOK MaTpHIIbI }
for i:=1to 5 do begin
$:=0;
for j:=1to 5 do s:=s+r[ij];
writeln(i,_-as komanaa HaOpana ,s:3,° 04KOB®);
end;

end.



3AJIAHUSA

Hcxonubie TaHHBIE HEOOXOAMMO O(POPMHTH B BHJIE IBYMEPHOTO MAaCCHBA, B YaCTH 33aJaHUN
MCIIOJIb30BATh JIOTIOJIHUTENHFHO U OJJHOMEpPHBIE MacCUBBL. [1py BBINOIHEHNH 3aJaHHST BBOJ
HCXOJIHBIX JIaHHBIX U BBIBOJI PE3YJIbTATOB COMPOBOXKIATh KOMMEHTAPHUIAMH (KaKue JaHHbIE
HY’KHO BBECTH U YTO I10OJIy4aeTcs B PE3ysbTaTe).

1. W3BecreH miaH BHITYCKa KOMIIBIOTEPOB M KOJIMYECTBO BBIMYIICHHBIX KOMITBIOTEPOB
TpeMs pupMamMHu 3a MeCTh MecsieB. OnpeaenuTsb 1 KaX 101 (UPMBbI, ObUT JIN BHIIOJIHEH IUIaH
10 UTOraM LIECTH MECALEB.

2. VI3BeCTHO KOJMYECTBO CJI€IIaHHBIX IPOEKTOB TpeMs (pUpMaMHu 3a JIBa KBapTaia.
OnpenenuTh MaKCUMaJIbHOE KOJIMYECTBO BHIMYIICHHBIX MPOEKTOB. B KauecTBe pe3ynbraTa
BBIBECTH MECALl, B KOTOPOM 3TO ObLIO, U Ha3BaHUE (PUPMBI.

3. H3BecTeH 1uiaH BhITycKa HH(GOPMAIIMOHHON MOJIEH U KOJMYECTBO BBITYIIEHHBIX
nH(GOPMAIMOHHBIX MOJIeNiel TpeMs pupMamu 3a Tpu Mecsa. OnpeaennTs, B KAKOM MecsIe He
OBLT BBITIOJTHEH TUIAH TPeThel (hUpMOH.

4. VI3BecTeH IUIaH BBITyCKa KOMIIBIOTEPOB U KOJMYECTBO BBIMYIICHHBIX KOMITBIOTEPOB
TpeMs pupMamu 3a mecTh MecsreB. OnpeaenuTs A KaXI0W GUPMBI KOJIMIECTBO MECSIIEB,
KOTJ1a IJIaH ObLT EPEBbINOJIHEH.

5. H3BectHa 3apa0oTHasl 1Jj1aTa, MOJIy4eHHas 5 COTPYIHUKAMU OT/IeNIa B TEUYSHHE TOa.
OmnpenenuTe MaKCUMaJIBHYIO 3apa0OTHYIO TUIaTy. B kauecTBe pe3ysbTaTa BEIBECTH (HaMIITUIO U
pa3mep 3apabOTHOM IJIATHI.

6. VI3BeCTHO KOJIMYECTBO BHIMYIIEHHON MPOIYKINU TPEMSIKOMIIAHUSMU 32 TIEPBBINA KBapTall

(momecsiuHoO). HaliTu cpeHemMecsiuHOe KOJTMYECTBO BBIMYIIIEHHON MPOAYKINHU I KaXKI0H
KOMITaHHH.

7. VI3BECTHO KOJMYECTBO BHIMYIIEHHOW MPOIYKIIMH TPEMS 3aBOJaMH 32 MEPBBIN KBapTaIl

(momecsuyHo). Haiitu cpeHeMecssuHOe KOIMYECTBO BHITYIIEHHOM MPOAYKLUH 110 BCEM
3aBOJIaM.

8. VI3BecTHBI pe3ysbTaThl CIAYH TPEX IK3aMEHOB TISITHIO CTyeHTaMu. Haittn dpamumim
CTYJEHTOB, HE C/IaBIIUX 00a SK3aMeHa.

9. /I3BecTHO KOJHMYECTBO CJIIIaHHBIX CTOJIOB TpeMs (abpHKamu 3a JjBa KBapTaa.
Onpenenuts, Kakas Gpadpuka BBIITYCTHIAa MAKCUMAIbHOE KOJTMYECTBO CTOJIOB I10 UTOTaM LIECTH
MECSIIEB.

10. U3BectHa 3apaboTHas miaTa, noixydenHas 10 coTpyAHUKaMu OTAesa B TEYCHHE To/1a.

Onpenenuts cpeTHEMECTUHYIO 3apIljiaTy Mo OTAETY.
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11. M3BecTHBI pe3yabTaThl CIAYH JIBYX SK3aMEHOB CeMblo cTyAeHTaMu. Haiitu dhamunmu
CTYACHTOB, HE CIABIIUX XOTs ObI OJIMH 3K3aMEH.

12. M3BecTHO KOMMYECTBO CENAaHHBIX CTOJIOB TpeMs GadpukaMu 3a JABa KBapTaja.
Omnpenenutp, Kakas GpadpHKa BBITyCTHIa MUHUMAJIbHOE KOJIMYECTBO CTOJIOB 110 UTOT'aM IEPBBIX
TPEX MECSIIEB.

13. H3BecTHBI pe3yNIbTaThl CAYU TPEX IK3aMEHOB JICCATHIO CTyAeHTaMu. Haiitu cpenuuit
0aJu1 KaKI0To CTyIeHTa 1 001l cpeaawmii 6ay. TouHOCTh cpeHero 6amma — qBa 3Haka mocie
3aITOM.

14. W3BecTHO KOIMYECTBO CENAHHBIX CTOJIOB TpeMs GadpukaMu 3a ABa KBapTaja.
Omnpenenuts, Kakas (habpuka BbITyCTUIIA MAKCUMAIIbHOE KOJIMYECTBO CTOJIOB 110 UTOTaM
BTOpPOT'O KBapTaa.

15. U3BecTHBI pe3ysbTaThl CJau IBYX 9K3aMEHOB JIECIAThIO CTyAeHTaMu. OnpenenuTsb
(bamMHIITUH CTYIEHTOB, CIIABIINX YK3aMEHBI O€3 TPOeK.

KOHTpOJIbeIe BOIIPOCHI

YTO IIOHMMAIOT I10JT MACCUBOM JAHHBIX ?

UTo HA3BIBAIOT Pa3MEPHOCTHIO MaccuBa?

YTo MOHMMAIOT IOJ MHACKCOM PJIEMEHTa MaccuBa?

Kaxkoii MaccuB Ha3bIBA€TCSI OJJHOMEPHBIM?

[TpuBenuTe mpuMepsl OJHOMEPHBIX MACCHUBOB.

Kak onmceiBarotcst oJHOMepHBIE MaccuBHI Ha si3bike PASCAL?
Kak 3amaeTcs nuana3oH n3MeHESHUS WHIEKCOB MacCHBa?

Kaxk 0003Ha4aroTcst MHAEKCHI MaccuBOB Ha s13bike PASCAL?

© ®©® N o a bk~ w0 N PE

Kakue CTaHAAPTHBIC AJITOPUTMBI 110 pa60Te C OTHOMCPHBIMHU MAaCCUBaAMHU Br1 3naeTe?

[EEN
©

[TosicHATE OHATHUS ABYMEPHOIO MAaCCHUBA, MAaTPHILIBL.

-
=

Urto 0003HaYaI0T UHACKCHI MATPHIIBI?

-
no

CKOJIBKO 3JIEMEHTOB B MaTpHlIle U3 7 CTPOK U 9 cTonO10B?

[EN
w

JlaliTe mOHATHE KBaJAPATHOW MaTPUIIbI, THArOHAJIEH KBaIpaTHOM MaTPHUIIbI.

[N
P~

[TpuBenuTe MpuMep OMUCcaHus IBYMEpHBIX MaccHBOB Ha si3bike PASCAL.
15. TlosicHUTE MOPSAOK MCIIOIB30BAHMI BIOYKEHHBIX IMKIIOB IIPU BBOJIE HJIIEMEHTOB

ABYMCPHOI'O MacCCHBa.
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IMPAKTUYECKOE 3AHATHE Ne6 COCTABJIEHME ITPOI'PAMM CO
CTPYKTYPUPOBAHHBIM TUIIOM JAHHBIX «MHOXKXECTBO»

eab padoThI: OPraHU30BBIBATH POTPAMMBI U HCIIOJIH30BAaHHEM CTPYKTYPUPOBAHHOTO THITA
JAHHBIX «MHOKECTBOY.

Heobxonumbie MmaTepuasbl u odopynoBanme: [1K, Pascal ABC

IosicHenusi k padore:

B Pascal oTcyTcTBYIOT CpesicTBa BBOIa-BbIBO/Ia 2JIEMEHTOB MHOKECTBA, [T03TOMY paboTy
MIPOrpaMMbI HEOOXOIUMO TIPOBEPSITH, BHITIONHSS €€ B IIOIIATOBOM PEKUME U OTCIICKUBAS
M3MEHEHHUS 3HAYCHUI epeMEeHHbBIX B OKHE IPOCMOTpa:

1. C nomorupto koman el Debug/Add watch 3anaTe nepeMeHHbIe, 3HAYCHUST KOTOPBIX
HE00X0IMMO Ha0JIFO1aTh.

2. OTKpBITh OKHO HaOJII0JaeMbIX 3HaUCHHH, BbIOpaB komany Debug/Watch, a okro
penaKTopa YMEHBIIUTD TaK, YTOOBI OKHA HE IEPEKPhIBAIU JPYT ApyTra.

3. YCcTaHOBHTH Kypcop Ha TOYKY MTPOrPaMMBI, 10 KOTOPOU OHA BBITTOJIHSCTCS TIPABIIIEHO

4. 3amyCcTUTh MPOrpaMMy 10 ITOH TOUKH, BeIOpaB koMaHxy Run/Go to cursor (F4), a 3atem

BBIMOJIHATH €€ I10 IIaram ¢ moMoIip0 koManael Run/Step over (F8), nabaromas B okHe

3HAYCHUS NIEPEMCHHBIX.

5. [lnst mpepbIBaHUs Ipoliecca 0TIIaaAKu BeIOpaTh koManay Run/Program reset (Ctrl+F2)

ITpumep
Program Dem_Mno; {leMoHCcTpanys onepamnuii HaJ MHOXECTBaMH }
type
Digits=set of 0..9;
var
di, d2,d3,d: digits; begin
di:=[2, 4,6,8]; {3amoHeHIEe MHOKECTB }
d2:=[0..3,5];
d3:=[1,3,5,7,9];
d:=d1+d2; {O0beaunenune Muoxects d1u d2}
d:=d+d3; {O0bemuuenue Mmuaoxxects d u d3}
d:=d-d2; {Pa3nocTp MHOXecTB d u 02}
d:=d*d1; {Ilepeceuenme muoxects d u d1}
end.
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3AJJIAHUSA

1. Onumure muOkecTBO Pr(1..20) u moMecTuTe B HEro Bce MPOCThIe uncia B auana3one 1..20.
CocraBbTe 0JIOK-CXEMY.

2. Onmumute MmHOkecTBO Alf(_a‘..“s1°) m moMmectuTe B Hero riacHbie OykBbl. CocTaBbTE OJIOK-
cxeMy. 3.0numunre MmHOkecTBa M1(1,2) u M2(2,1). CpaBHute MmHO)kecTBa M1 u M2 Ha
paBeHcTBO. COoCTaBbTE OJIOK-CXEMY.

4.Onumute MHOkecTBa M1(_a‘, _b*) M2(_b‘, ‘a‘, _c‘). CpaBHUTE JBa 3TUX MHOKECTBA Ha
HepaBeHCTBO. CocTaBbTe OJIOK-CXEMY.

5.Onummre mHOKecTBa M1(_a‘, _b‘,‘c’) M2(_a‘, _c‘). CpaBHUTE iBa 3TUX MHOMKECTBA C
UCIIOJIb30BaHUEM ornepaluu >=. CocTaBbTe OJIOK-CXEMY.

6. Onmmute mHOXkectBa M1(1, 2, 3) M2(1, 2, 3, 4). CpaBHUTE JBa THX MHOKECTBA C
UCIOJIb30BaHUEM orneparu <=. CocTaBbTe OJIOK-CXEMY.

7. Onumute muokectBa M1(1, 2) M2(5, 6). TTonyuute pe3yabTUpyIOIiiee MHOKECTBO
M3=M1-M2. Onpegnenure coaepxkutcsa B M3 anement 7. CocTaBbTe OJI0K-CXEMY.

8. Onummute muoxkectBa M1(1, 2, 3,4) M2(3, 4, 1). [Tonyuute pe3yabTHPYIOIIEE MHOXKECTBO
M3=M1- M2. Onpenenure coaepxutcs B M3 anement 7. CoctaBbTe OJI0K-CXEMY.

9.Onumute MuokectBa M1(1, 2, 3) M2(1, 4, 2, 5). [Tosryuute pe3yabTHPYIOIIEE MHOKECTBO
M3=M1*M2. Onpenenure coaepxkutcs B M3 snemeHt 2. CoctaBbTe OJI0K-CXEMY.

10. Onwumute mHO)ectBa M1(1, 2) M2(5, 6). ITonyunTe pe3yabTHPYIOIIEE MHOKECTBO
M3=MI1+M2. Onpenenute conepxkutcs B M3 snement 2. CoctaBbTe OJI0K-CXEMY.

KoHTpoJibHbIE BONPOCHI

1. Yro Takoe MHOXeCTBO?

2. Kaxk B [Tackane opranu3zoBbiBaeTCsi paboTa C MHOXKECTBOM?

3. Ilepeuncnure omepauu cpaBHEHUSI MHO)KECTBA
4. Kak onucaTh MHOXECTBO B IIporpamme?
5

C nomonibio Kakoil pyHKIIMU ONPEAETUTh COAEPKUTCS JIU DJIEMEHT B MHOKECTBE?
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IHPAKTHYECKOE 3AHATHUE Ne7 OPTAHU3AIUA ITPOT'PAMM C
NCITIOJIB3OBAHHUE IMTPOLEAYP. OPTAHU3ALIUA TPOT'PAMM C
NCITIOJIb3OBAHUEM (I)YHK]_[I/Iﬂ

esanb padoThbI:
- HayunThcs onuceIBaTh npoueayps! U GQyHKINH B IPOrpaMMe;
- Hayuuthcs 3amaBarh paktuueckue u GopManibHbIC TapaMeTpPhl;
- HayuuThcst opraHu30BBIBaTh BHI30B MPOIEAYPHI U (DYHKIIMH B IPOTPAMME

Heobxonumbie MmaTepuasbl u odopynoBanme: [1K, Pascal ABC

IosicHenusi k padore:

IMoanporpamma — 3T0 MOCJIE0BATEIBHOCTD ONIEPATOPOB, KOTOPBIE OIPEIEIECHbI U
3aIMcaHbl TOJIBKO B OZJHOM MECTE IIPOrpaMMbl, OIHAKO UX MOXKHO BBI3BATH JIJIsl BHIIOJIHEHUS U3
OJTHOM MJIM HECKOJIBKUX TOYEK MporpaMmsl. Kaxias noamnporpamma onpezensieTcs yHUKalbHbIM

HUMCHCM.

I'maBHasi nporpamMmma

[Toanporpamma 1

[Tognporpamma n

A

(XN

Begin

Be13oB moanporpaMMel
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Puc. 7.1 CtpykTypa nporpaMmmsl ¢ IOANPOTrpaMMamMu

PasznuyaroT 1Ba BuAa MOANPOrpaMM — 3TO IPOLEAYPHl U PYHKIUU.

IIpouenypa u GpyHKIUST — 3TO UMEHOBaHHAsI OCJIEIOBATEILHOCTD OMUCAHUN U
orneparopos. [Ipu ucnons3oBanuu nponenyp wim ynkuuii Pascal— mporpamma gomkHa
coJIep>KaTh TEKCT NMpoLeypbl WK GYHKIIUU U oOpalieHue K npoueaype win GyHkiuu. TekcTsl
npoueayp U QyHKUMNA MOMEIAIOTCS B pa3/ies ONUcaHui npouenyp u GyHKIHI.

IIponenypa — 310 He3aBUCHMasi IMEHOBAHHAs YacTh IPOrPaMMbl, KOTOPYIO MOXKHO
BbI3BaTh 110 UMEHM JIJIs1 BBIIIOJIHEHHSI ONIPEACIICHHON B HEW MTOCIIEI0BATEIbHOCTH I€UCTBU.
OyHKIMS 0TJIMYAETCs OT MPOLETyPhl TEM, UTO BO3BPAILAET PE3YJIbTAaT YKA3aHHOTO MU €€
OIMCaHWH THIA. BEI30B PyHKIINN MOKET OCYIIECTBISITHCS U3 BBIPAKECHHS, TI€ UM (DYHKITHUH
HCIIOJIb3YETCS B KAUECTBE OIEepaH/a.

3arosioBok nporueaypst umeet Bua: PROCEDURE <uwmst> [ (<cm. ¢. m .>) ] ; 3aronoBok
¢yskuun: FUNCTION <ums> [ (<cm.g.m.>)] : <tumr>;

31ech <UMs> - UM TOANIPOrpaMMBI (TTPAaBUIIBHBIN HACHTU(HUKATOP); <CI.(.I1.> - CIIHCOK
(hopMabHBIX TApaMETPOB;

<THIT> - THIT BO3BpAIIaeMOT0 QYHKITHEH pe3yabTara.

Onucanue, onpeesieHue U BbI30B MPOLETYP

Onwucanue npoueaypsl IPOU3BOIUTCS B pa3ziesie ONMMCcaHui OCHOBHOM nporpammsl. JIrobas
nporenypa opopMIISETCsl aHATOTMYHO POrpaMMe, MOKET COJIEPKaTh 3aroJI0OBOK, pa3 lelibl
onucaHuil u oneparopoB. CHHTAKCUC 3ar0J0BKa MPOIETyphL:

Procedure <Name>(<Cnucok hopMaIbHBIX MapaMeTpOB>);

{Paznen onucanmii }

Begin ... {Pa3nen oneparopos mporeaypsi } End;

rze

Procedure - ciy»e0OHO€ CIIOBO;

Name - mpou3BOIbHBIN HACHTU(DUKATOP, ONPEAEIISIONINI UM TPOLIETyPHI.

Procedure MyProc (A,B,C: Real; var X1,X2: Real); Begin

WriteLn('A="A, ' B=, B, 'C=', C); X1:=A+B;

X2:=A*B-C

End,

Paznens onucanmii npoucaypsl HOIIO6H0 OCHOBHOI1 nporpamMme MOryT COACPIKATb pa3aACiibl

ormmcanus Metok (Label), koncrant (Const), Tunos (Type), nepemennsix (Var) u pazaen
npouenyp u pynkuuid. Paznen onepaTopoB momeriaercs mocie ciyke0Horo ciosa Begin u

3aKaH4YMBaeTcs ciykeOHbM ciioBoM End, mocie End craButcs " ; .
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B ocHOBHOI1 MporpamMMe npoueaypbl pacrno/araioT nepeja pa3aesioM onepaTopos (TeJ1oM
NMPOrpaMMbl) OCHOBHOI POrpaMMbl.

®opMaibHble NapaMeTPbl — 3TO MEPEMEHHBIE, ITOCPEACTBOM KOTOPBIX MEPEIAIOTCS
JaHHBIC U3 MECTa BBI30BA MPOLETYPHI B €€ TEJI0, JIN0O0 13 IPOLEAyphl B MECTa BbI30Ba. CIHCOK
(opManbHBIX MAPaMETPOB MOXKET OTCYTCTBOBATH, IPH 3TOM CUMBOI " ; "' cTaBUTCA Cpasy 3a
MMEHEM IPOIEeTyphl U TaHHBIE U3 MECTa BbI30BA MPOIIEIypPHI B €¢ TEJIO HE TIepEeIatoTCsl.

J1is BBI30BA MPOLIEAYPHI HAa UCTIOJIHEHHE K Hel He00X0IMMO 00paTHTCSL.

Br130B mpore1ypbl IpOU3BOAUTCS YKa3aHHEM HMEHHU MPOLEAYPHI U CIIUCKOM (DaKTUIECKUX
apameTpoB:

Name(<Crnucok ¢pakTHYeCKUX IapamMeTpoB>);

MyProc(K, L+M, 12, Y1, Y2);

BrimosnaeHne onepaTopa BbI30Ba MPOIETypbl COCTOUT B TOM, YTO BCE (hOpMasbHbIE
napaMeTpbl 3AMEHSFOTCS COOTBETCTBYIOIMMHE (haKTHUIeCKUMU. [Tocie BBITOTHEHMS IPOLIE Ty PhI
MIPOUCXOIUT Nepeada yIpaBieHHs B OCHOBHYIO IPOTPaMMYy, T.€. HAUUHAET BBITOJIHATHCS
OIepaTop, CICIYIOIINH 32 OTIEpaTOPOM BBI30Ba MTPOLIEAYPHI.

dakTHYeCKHe TapaMeTPbl — 3TO MIEPEeMEHHbIE (WK 3HAYCHUS 3aJaHHBIC SIBHO), KOTOpPBIE
nepenaoTcs B MPOLEeLyphl Ha MECTO pOpMalIbHBIX TapameTpoB. Eciy B BbI3bIBaeMOi
IPOLEAYPE OTCYTCTBYET CIIUCOK (POPMAIBHBIX TApaMETPOB, TO CITUCOK (haKTHYECKUX
MapaMeTPOB TOKE OTCYTCTBYET.

KonngecTBo (hakTHUECKUX MapaMeTpoB JOKHO COOTBETCTBOBATH KOJUYECTBY (POPMaIbHBIX
apaMeTPOB; COOTBETCTBYIOMINE (paKTHIECKUE U (hOpMATbHBIC TTApAMETPHI JIOJDKHBI COBITA/IaTh
0 TTOPSIAKY 3aITUCH U TI0 THITY JTAHHBIX.

Onucanmue, onpeeeHue U BbI30B QYHKIHH

Odopmisiercst pyHKIUS aHANOTUYHO npoueaype. OTINUUTEIbHOW 0COOEHHOCTBIO (PYHKLIUU
SBIISIETCS TO, YTO OHA BO3BPAIAET TOJIHKO OJMH PE3yJIbTAT BHITIOJHEHUS. DTOT PE3yIbTaT
o0o3HayaeTcss UMeHeM (DYHKIIMH 1 BO3BpalnaeTcs (mepeaeTcs) B OCHOBHYIO IporpaMMy (MecTo
BbI30Ba). DYHKIIMS COCTOUT U3 3ar0JIOBKA, pa3zeiia OMMCaHUI U pa3jiena ornepaTopos.

Function <Name>(<Cnucok GpopMaibHbIX TapamMeTpoB>):<Type>; ... {Pa3aen onucanuii}

Begin

...{Paznen onepaTtopoB mpoueypsl |

NamCZ:<BBIpa)KeHI/IC COOTBCTCTBYIOIIICTO TUIIA;

End;

rae Function - cirysxe6HOe cioBo; Name - mpou3BoJIbHBIH UICHTH(PUKATOP,
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OTIpeAeIIOMUN UM QYHKIMH. B OTIIMYMK OT mpotenyp B pa3zielie ornepaTopoB Teia
GyHKIMH 0053aTeNIbHO JI0DKEH OBITh XOTsI ObI OJIMH OIEepaTOp MPUCBOSHUS UMEHU (YHKIIHH
BBIPKEHUS WJIM 3HAYCHHSI COOTBETCTBYIONIEro Trma. [locne paboTel pyHKIMH pe3yIbTaT
MIPUCBaNBACTCSI UMEHU (DYHKIIUU.

TakuM oOpa3om, alrOpUTM MOXKHO OPOPMUTH B BHUJE (YHKIMH B TOM CiIydae, €Clid B
Ka4yecTBE pe3yJibTaTa MOJy4aeTcsi OAHO €IUHCTBEHHOE 3HaueHue. /(s BbI3oBa (hyHKIMH
JIOCTATOYHO yKa3aTh ee UM (¢ (PaKTUYECKUMHU apaMeTpaMHu) B JIFOOOM BhIPAaXKEHUH, I/1€ TUI
pesynbrara GpyHkun Oyner npuemieMm. Msa GyHKIIMKM MOKHO HCIIONB30BATh B
apu(pMEeTHUUECKUX BBIPAKEHUSAX U IPYTHX KOMaH/IaX.

[Tpumepl. PazpaboTaTh QyHKIHIO, OMPEIEIAIONIYIO 11O IBYM KaTeTaM TMIIOTEHY3Y
MPSIMOYTOJILHOTO TPEYTOIBHUKA.

Function Gepoten(a,b:real):real; Begin

Gepoten:=Sqrt(Sqr(a)+Sqr(b))

End;

BbI130B (hyHKIIUY M3 OCHOBHOM MTPOrPaMMBbI MOKET BBITJISIETD CICAYIOLUIUM

z:=Gepoten(X, y); {z npucBanBaercs 3HaueHUe TUNIOTeHY3bI } ik WriteLn("3HaueHue
runoTenyssr', Gepoten(x, y));

Ilepeoaua napamempoe ¢ noonpozpammaol

[lepenaya napaMeTpoB B MOANPOTrPAMMY MOXKET OCYLIECTBIIATHCS HECKOJIBKUMH CIIOCOOaMHU.
[TapameTtpsl porieayp U GyHKIUH MOTYT OBITh CIEAYIONINX BUIOB: MTApaMETPhI-3HAYCHHUS,
napameTrpbli-iepeMeHHble, TapaMeTPhI-KOHCTAHTHI U HE TUITM3UPOBAHHBIE TAPaMETPHI.

['pynna napaMeTpoB 6€3 NpeAIIecTBYIOIIETO KIIF0UEBOT0 CI0Ba SBISETCS CIIUCKOM

rapamMeTpoB-3HAYEHU I

['pynma napaMeTpoB, iepe; KOTOPBIMU ClieAyeT KiIroueBoe cioBo CONSt 1 3a KOTOPBIMH

CJIeyeT THII, IBJISIETCS CIIMCKOM MapaMeTPOB-KOHCTAHT.

['pynma mapaMeTpoB, epe; KOTOPHIMU CTOUT KJIFOUEBOE ¢JI0BO Var 1 3a KOTOPBIMU CIIEyeT
THI, SIBJISIETCS CIUCKOM TUITU3UPOBAHHBIX MTAPAMETPOB-TICPEMEHHBIX.

['pymima mapaMeTpoB, Tiepe; KOTOPBIMU CTOUT KirtoueBoe ¢iioBo Var wium Const 3a KoTopsIMu
HE CJIeyeT THII, IBIISIETCS CIIUCKOM HE TUITM3UPOBAHHBIX MTapaMETPOB-TIEPEMECHHBIX.

Ilepeoaua napamempoe no 3HaveHuIO

[Tpu nmepenaye mapamMeTpoB MO 3HAYEHUIO B (hOpMaTbHBIN TapaMeTp MepenacTcs: KOmus
3HAYEHUSI COOTBETCTBYIOMIEr0 (haKTUUECKOTO mapameTpa. [IpuMepamu mapameTpoB-3HaYCHHIA
ciryxar napametpsl A, B u C B iporieype ¢ 3aronoskom MyProc. B atom cirydae ¢pakTnaeckum
rapaMeTpoM, COOTBETCTBYIOIIMM A, 6o B, miu6o C, MokeT ObITh T1000€ BBIpaKEHUE UITU

nepemenHas tumna Real. [ mapameTpoB-3HaYeHU KOMITUAJISTOP TIPU BBI30BE MTPOIIETYPHI
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BBIJICJIIET MECTO B CETMEHTE CTeKa (crenuanbHas 006JacTb ONepaTuBHON MaMATH) JUIs KaXI0To
(dopmanpHOrO mapamMeTpa, BEIYUCIISACT 3HaUeHHE (DAKTUIECKOTO IapaMeTpa U MepeaacT ero B
AYEHKY, COOTBETCTBYIOLIYIO (hOPMAIILHOMY IapaMeTpy, BBIIOIHSET Teso mporenypsl. [locie
3aBeplICHHs paObOTHI MPOLIEAYPHI, (hOpMaTbHBIC TAPAMETPhl YHHUTOXKAIOTCS, a (PaKTHIeCKHe
OCTAIOTCSl HEM3MEHHBIMHU (10 3HAYCHUIO).

dopmabHbII MapaMeTp-3HadeHne 00pabaThIBaeTCs, KaK JIOKaJIbHAas! 10 OTHOIIEHUIO K
nporenype uii pyHKIUKN epeMeHHast, 32 UICKJIIOYSHHEM TOT0, YTO OH HOJIY4aeT CBOE
HayaJbHOE 3HaYEHUE U3 COOTBETCTBYIOIIETO (PAKTUYECKOI 0 apaMeTpa Mpu aKTUBU3ALUU
nporeypsl WK GYHKINH.

CootBetcTBylO1IEE (PaKTUUECKOE 3HAYCHUE MTapaMeTpa-3HaueHUs JOJKHO ObITh
BBIPQ)KEHUEM U €T0 3HAYCHHE HE TOJHDKHO UMETh (DalIIOBBIN THIT MM KaKOH-THOO CTPYKTYPHBIN
THUI, cojepkaiuii B cebe (ainoBelil Thn. @akTuyeckuil napamMeTp J0JKEH UMETh THII,
COBMECTHMMBIH 10 IPUCBAaUBAHUIO C TUIIOM (popManbHOro napamerpa-3HaueHus. Eciu napamerp
MMEEeT CTPOKOBBIN THUII, TO (pOpManbHbII napameTp OyJeT UMeTh aTpuOyT pa3mepa, paBHBbIH 255.

Ilpucmynas Kk pewenuio 3a0au 3mo2o pazoena, ciedyem 6CHOMHUMD, YMO:

©) I Iepeaadun I/IH(bOpMaLII/II/I B IIpoLecaypy CJICAYCT UCIIOJIb30BATh IIAPAMCTPLI, 4 HE

rio0anbHble IEPEMEHHBIE, T. €. 00bSBICHHbBIE BHE IPOLIEYPHI;

O  THI KaXI0To (JaKTUIEeCKOTO MapaMeTpa (KOHCTAHThI HIIM IEPEMEHHON ) B MHCTPYKIIUU
BBI30Ba MPOLIETyphI JOJKEH COOTBETCTBOBATh TUIY COOTBETCTBYIOIET0 (JOPMATIBLHOTO
napameTrpa, yKa3aHHOTrO IpU 0ObABICHUU (YHKIINH;

O  €CIIM B MHCTPYKLUH O0OBSBICHUS NPOLEYpHl Ilepel UMeHeM (opMalibHOIO TapaMeTpa
HET CJIOBA var, TO B KauecTBe (DOpMaJIbHOrO MapaMeTpa B MHCTPYKIUHU BbI30Ba MPOLIETYPHhI
MOJKHO HCIIOJIb30BaTh KOHCTAHTY WJIU IEPEMEHHYIO COOTBETCTBYIOLIEro Tuna. Eciu cinoBo var
MPUCYTCTBYET B MHCTPYKLUH, TO (HOpPMabHBIM MTApaMETPOM MOYKHO Ha3HAUUTh TOJIBKO
NIEPEMEHHYIO;

O  €CJIM apryMEHT IIPOoLeIypbl IPUMEHSETCS I BO3BpATa Pe3yJibTara B Iporpammy,
BBI3BABIIYIO 3TY MPOLIEAYPY, TO IEPE] UMEHEM apryMEHTa HY>KHO II0CTaBUThH CIIOBO Vvar.
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Ipumep 1
HporpaMMa BBIYUCIICHUSA CTCIICHU 110 BBOAWUMBIM ITIOJIB30BATCIIEM 3HAYCHUEM YU CJIa U
II0Ka3aTciisd CTCIICHU.
program Func;
uses crt;
var
a,z,I integer,;
m:integer;
{®yukuus Berarciacaus cremneHu, N, X — hopManbHbIe TapaMeTphl }
function Stepen(n:integer; x:integer):integer;
var i:integer;

y: integer;

begin
y:=1;
for I:=1to n do y:=y*x; stepen:=y

end;

{[{ukn BeIYMCIIEHUS N-011 CTENIEHH YUCIIA X }

{ITpucBanBanue GyHKIUHN pe3yIbTaTa BEIUUCICHUS CTETICHH |

{Kouer ¢pyHxmmm}

Begin
clrscr;
writeln('vvedite znachenie chisla a i pokazatel stepeni m'); readin(a);
readIn(m);
z:=Stepen(m,a);
Writeln('z=", z:3);
end.

[Tpumep Ne 2
Jlaubl 1Ba HaTYpaIbHBIX yncia a u b. Tpebyercs onpenenuTs HANOOIBIINI OOIIHI IETUTEIh
Tpex BenmuuuH. OnpenenuTh HanOOoIbIIHMKA OO ATHUTENh TPEX BeIHYHH atb, |a-b|, a*b

Wnes perieHust COCTOUT B clieayroieM MareMaTraeckoM ¢dakre: HOJ(x, Y, z) =

HOAHOA(xy).2)
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Program NOD; Uses crt;
var
a,b,c: integer;
Procedure Evklid (M,N: integer; Var k: integer); {m,n — ¢opManbHbIe TapaMeTPbI
(mapameTpbI- apryMeHTbI, K — apaMeTp-pe3yJibTar)}
Begin
while m<>n Do
If m>n
then m:=m-n else n:=n-m; k:=m
End;
Begin
clrscr;
write('a=");
readin(a);
Write('b=");
readIn(b);
Evklid(a+b, ABC(a-b), a*b); Evklid(c, a*b, c); WriteIn((NOD='"c)
End.
3AJJAHUE
Hanwmre nporpammy Ha sSi3bIKE TPOTPAMMHUPOBAHUS, HCTIOJNB3YS IPOIIETYPHI U (DYHKITHH,
110 BapHaHTY, PEAIOKEHHOMY TIPEIOIaBaTEIIeM.
Bapuant 1
Jlana nenouncienHas kBagparHas Mmatpuna 4x4. Onpeaenurs:
1. npousBeneHHE FNEMEHTOB BO BTOPOil cTpoke (0pOpMUTH B BUI€ QYHKIIUN)
2. CyMMY 3JIEMEHTOB IJIaBHOM auaroHanu (0OpMUTH B BUJIE MTPOLIETYPbI)
3. CocraBuTh 0J0K-CXEMBI
Bapuanr 2
Jlana nenouncieHHas Matpuia pasmepoM 4x3. Onpenenurs:
1. KonuuecTBo HyNEBbIX 251eMeHTOB B 4 cTpoke. (OdopMuTh B BUAE QYHKIUH).
2. MakcuManbHBIi 3IeMEeHT MaTpULbl (0OPMUTH B BUJI€ TIPOLIETYPHI)

3. CocraBuTh OJIOK-CXEMBI
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Bapuanr 3
Jlana neno4nciaeHHas npsMoyroyibHas Matpuna. OnpeaenuTh:
1. CyMMy NOJOXUTENBHBIX 3JI€MEHTOB MaTPHIIBI (0POPMUTH B BUE (HYHKIIUH)
2. MuHUMAaNBHEIN 371eMEeHT MaTpUIlbl (0POPMHUTH B BUJIE IPOLIEAYPHI)
3. CocraBuTh OJ0K-CXEMBI
Bapuanr 4
Hana nienouyuncienHas kpajapaTtHas Matpuna 3x3. OnpenenuTs:
1. KonnuecTBO OTpUIIATENBHBIX JIEMEHTOB MaTPHUIIBI (OPOPMUTH B BUJIE PYHKIIHH)
2. KonnuecTBo MONI0KUTEIBHBIX 2JIEMEHTOB B 3 CTpOKe (0(hOPMUTH B BUE IIPOIEAYPHI)

3. CocraBurh 0JIOK-CXEMBI

Bapuant 5
1. ChopmupoBaTh OTHOMEPHBIN MaccuB B ¢ momorsio reHepaTopa ciydaifHbIX YMCe B
untepsaie ot 0 10 50 (opopMUTH B BIAE IPOLIEAYPHI).
2. Ilogcunrtats 1711 chOPMUPOBAHHOTO MAacCHBa B cyMMy MOJIOKUTEIBHBIX 3JIEMEHTOB
(odopmuTh B Buae HyHKIHHN).
3. CocTaBUTh OJIOK-CXEMBI
Bapuanr 6
1. CchopmupoBaTh MHOTOMEPHBIII MACCUB Pa3MEPHOCTHIO 3X3, BBOJ 3JIEMEHTOB
OCYILECTBIIATH C KJIaBUATyphl (0POPMUTH B BUJIE IPOLIEAYPBI).
2. Ilogcuntats 17151 cOPMUPOBAHHOTO MAaCCHBA MPOU3BEICHUE HIIEMEHTOB IJIaBHOM
nuaroHayy (oopmMuTh B BUJIE QYHKIUN).
3. CocTaBUTh OJIOK-CXEMBI
Bapuant 7
1. ChopmupoBath MHOTOMEPHBII MaccuB T pasMepHOCTBIO 4X2 ¢ TOMOIIBIO TeHEpaTopa
ciy4aiiHbIx yrcen B uHTepBaje oT 0 10 100 (opopMuUTh B BUJE MPOLIETYPHI)
2. [TocuuTath 11t cHOPMHPOBAHHOTO MacchBa T CyMMY 3JIEMEHTOB TIEPBOM CTPOKHU
(obopMuTh B BUIE HYHKITHH)

3. CocTaBUTh OJIOK-CXEMBI
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1.

Bapuaur 8

Cdopmuposats ogqHOMepHBIN MaccuB D, cocrosimuii n3 10 31eMEHTOB C TOMOIIBIO

reHeparopa ciay4aiHbix yncen B uHTepBaie ot 0 10 200 (opopMuUTh B BUIE POLIETYPHI)

2.

[Toacuurats a1 chopmupoBanHoro maccuBa D cpennee apudmerndeckoe (0popMUTh B

BUJIE QYHKITUH )

3.

1)
2)
3)

1)
2)
3)

CocTaBuTh 0J0K-CXEMBI
Bapuaur 9
Hana nienoyuncienHas kpajapaTtHas Matpuna 4x4. OnpenenuTs:
MIPOM3BEICHUE MTOJIOKHUTEIBHBIX JIEMEHTOB MaTPHUIIbl (0POPMUTH B BUE (DYHKITUH)
MUHUMAJbHBIN 3JIEMEHT BO BTOPOH CTpoKe (0(hOpMHUTH B BUIE MPOLIEAYPHI)
COCTaBUTH OJIOK-CXEMBbI
Bapuant 10
Jana nenovucieHHas npaMoyroiabHas Matpuua. OnpeaenuTs:
CyMMY OTPHIIATEIBHBIX 3JIEMEHTOB (0(hOpPMHUTH B BUC (DYHKITHIH)
MAaKCHMAJIbHBIN 3JIEMEHT B IIEPBOM CTPOKE

COCTaBHUTh OJI0K-CXEMBI

KonTposbHbIe BOpochl

© © N o gk~ w D P

Uro Takoe noamporpamma?

Uro Takoe npouenypa?

Uro takoe pyHKIUA?

UYro takoe pakTuyeckuii mapamerp?

UYro Takoe popmanbHbIi napamerp?

Kak ¢aktrdeckue mapameTpsl T0JKHBI COOTBETCTBOBATH (POPMATIbHBIM MapaMeTpam?
YeM onucaHue Npoueaypbl OTINYAETCs OT ONMUCaHUs QyHKIHUU?

Kak ocyiecTBnsieTcst BI30B MPOIETyphI?

Kak ocymecTBisieTcst BbI30B (pyHKIMN?
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INPAKTHYECKOE 3AHATHUE Ne§ OPTAHU3AILIUS ITPOT'PAMM C
NCHOJb30BAHUEM TEKCTOBBIX ®ANJIOB
Leap padoTbl: HAy4dUTbCS OOBABIATH TEKCTOBBIE (ailibl B MporpamMme, Hay4UTHCS

cOo3aaBaTb H 06pa6aTBIBaTB TCKCTOBBIC (baﬁﬂbl C IOMOIIBIO A3bIKa IIPOrpaMMHPOBAHUA

ITackais.

Heobxonumbie MmaTepuasbl u odopynoanme: [1K, Pascal ABC
IosicHenusi Kk padore:

B Ilackane nonstue ¢aiijaa ynorpedisercs B ABYX CMbICIAX:

1. kak momMeHOBaHHas MH(OpPMAIUs HA BHEITHEM HOCUTENE (BHEITHHN (aiin);

2. Xak repeMeHHas (haioBoro Tuma (BHyTpEHHUN (aiin)

Daii10BbIH THII IEPeMEeHHO— 3TO CTPYKTYpPUPOBAaHHBIN THII, IPEACTABIAIOIUN COO0H

COBOKYITHOCTb OJHOTHUITHBIX 3JICMCHTOB

dait MOKHO MMpEACTAaBUTD KaK IMMOCJICI0BATCIIbHYIO HCITOYKY 3JICMCHTOB, IPOHYMCPOBAHHBIX

oT O, 3dKaHYMBAOIIYIOCA CIICNUAJIbHBIM KOIOM, KOTOpBIﬁ Ha3bIBACTCA MApPKEP KOHLA

On.0 On. 1 On. N Mapxkep KoHIIa
Var <ums nepemennoii>: File of <tum snementa> Hampumep:
Var
F1: file of Integer;
F2: file of Real;

F3: file of Char;

QailioBas mepeMeHHasi CBsI3bIBaeTCs ¢ UMEHEM (haiiia B pe3yJibTaTe 0OpalieHus K
crangaptHoi npouenype ASSIGN:
ASSIGN (<¢.n.>, <ums daiina nwam j1.y.>);
3nech <¢.nm.> - QaiinoBas nepeMeHHas (IPaBUIbHBINA HACHTU(UKATOP, OOBSIBICHHBIN B
IporpaMMe Kak rnepemMeHHasi gpailyioBoro Tuma);

<ums ¢aiina> - TEKCTOBOE BRIpa)KEHUE, CoJieprkaliee nMs (aiina

Nunnmanuzamus ¢aiina
WNuutmuposats ¢aiin o3HavaeT yka3aTh 1715 9TOro (paiina HarpaBieHne epeaadyn JaHHbIX. B
Typ6o Ilackane MOXHO OTKPBITH (paiil st UTEHUs, TS 3aMMCH HHPOPMAITIH, a TAKKe TS

YTCHUA U 3alIMCU OJHOBPEMEHHO.
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Ilpoyeoypa APPEND

MHUIMKPYET 3aIUCh B PaHee CYIIECTBOBABUINIA TEKCTOBBIH (hailsl AJis €ro pacIIupeHus,

IIPU 3TOM yKazatelb (paita ycranaBnuBaeTcs B ero konell. [Iponenypa APPEND npumenuma
TOJILKO K TEKCTOBBIM (paiiinam, T.e. uX (aiiyioBas HepeMeHHas J0JDKHA UMETh

tin TEXT . [Iponenypoit APPEND Henb3si MHULIMUPOBATH 3allMCh B TUIIU3UPOBAHHBINA WU
HETUIU3UPOBaHHBIN (aityl. Eciii TekcToBBIN (haii paHee yke ObLT OTKPHIT ¢ moMoIsio RESET
nmu REWRITE, ucnons3oBanue nporneaypsl APPEND npuBenet k 3akpbITHIO 3TOTO daiiia u
OTKPBITHIO €T0 BHOBB, HO YK€ JIJIsl 10OABJICHHUS 3aITUCEH.

IIpoyeoypa CLOSE

3akpbIiBaeT (aiin, oqHaKO CBs3b (haiIoBOI epeMeHHOM ¢ uMeHeM (Qaiina,

ycranoBleHHas panee nporeaypod ASSIGN, coxpansiercs. @opmar oOparieHus:

CLOSE (<¢.n.>)

[Ipu cozmaHum HOBOTO WIIM PACIIUPEHUU CTaporo daiina mpoueaypa odecneynBaeT COXpaHeHUe
B (haiiyie BceX HOBBIX 3amucelt u perucrpanuro (aiina B karanore. @ynkiuu npouenypst CLOSE
BBITTOJIHSAIOTCSI aBTOMATUYECKH IO OTHOIIEHHIO KO BCEM OTKPBITHIM (paiiiaM mpu HOPMaTbHOM
3aBepuieHuH rporpaMmsbl. [TockonbKy cBs3b daiina ¢ ¢GailioBoil mepeMeHHON COXpaHsIeTcs,
(aiiin MOXKHO TOBTOPHO OTKPBITH 0€3 JOTOHUTEIBHOT0 Ucnob30Banus npoueaypsl ASSIGN.
Tunwt paitnos

B ITackane pa3nu4aroT TEKCTOBbIE, TUITU3UPOBAHHBIE U HETUTTU3UPOBAHHBIE (DAITBI

TexcToBble (pailsibl IpeiHa3HAYEHBI AJI1 XpaHEeHHs TEKCTOBOM nHpopmanuu. J{ns nocryna k
3anucaM npumensitores npouenypsl READ, READLN, WRITE, WRITELN.

B sToM citydae ocyiecTBisieTcst oOpaleHle K JUCKOBOMY (ailily Uil JIOTHYECKOMY
YCTPOICTBY, CBA3aHHOMY € niepeMeHHoi npouexypoit ASSIGN.

IIpuctynasi k pelieHuIo 3aJa4 3TOro pa3jeJia, cjieayeT BCIOMHUTD, YTO:

1. B mporpamme, KOTOpasi BBIBOAUT PE3YJIbTAThl B (haiiyl MM YUTAET UCXOJAHbBIE JAHHBIE U3
¢aiina, omkHa ObITh 00BsIBIEHA (paiiioBasi IepeMeHHas TUIA text;

2. 1U1g AOCTyMa K KOHKpETHOMY (haiiny ¢aitioByro mepeMeHHY0 HYKHO CBSI3aTh C 3TUM Qailiiom
(menaercs 3TO MPH MOMOIIM UHCTPYKIIUU assign);

3. s Toro, 9To0B!I (aiir ObLT JqocTyTeH, ero Hajxo oTKpeITh (st YTEHMA C ITIOMOILBIO
MHCTPYKIUMU reset, AJIS1 BATIUCHU — rewrite, aus mob6aBiaenus — append);

4. ipu pabote ¢ daitmamMu BO3MOKHBI OIIMOKH, HAIIPUMED, U3-3a TOTO, YTO TIPOTpamMmMa MbITaeTCs
OTKPBITH (pailsl, KOTOPOro HET, MO3TOMY IOCIIE KaXKA0NH HHCTPYKIUHU, KOTOpas MOKET IPUBECTU
K BO3HUKHOBEHHIO OIIMOKH, JKeJaTeIbHO, UCTIoNb3ys ¢pyHkmio i0OResuit, mpoBepsTh Ko
3aBepIICHHsI ONepaluu ¢ GailioMm: 4ToObI MporpaMma MoTiia KOHTPOIUPOBATh PE3yIbTaT

BBITIOJIHEHUS OTepaliy ¢ GaifjoM, B €e TEKCT Ha/l0 TIOMECTUTh TUPEKTUBY
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5. 3anuck B (aiia BHIMOJHAIOT HHCTPYKIMK Write U writein, ureHue — read u readin, mpuuem B
Ka4yecTBE MEPBOro MapaMeTpa 3TUX WHCTPYKIMN CIIEAYET yKa3bIBaTh (aIOBYIO IEPEMEHHYIO;
6. o 3aBepieHUU paboThI ¢ (haiIoM ero Hy)KHO 00s3aTeNIbHO 3aKPbITh HHCTpYKIUeit ClOSe;
(haiin, co3JaHHBIN TPOrPaMMOid, B KOTOPOH THUII (pailioBoii epeMeHHON 0OBSIBICH Kak text,
MOYKHO IPOCMOTPETH MPH MTOMOIIIN PEIAKTOPA TEKCTA.

IMpumep 1. Haucath mporpamMmy, KOTOpast HA CMEHHOM JIMCKE KOMITbIoTepa (A:) co3aaet daiin
numbers.txt ¥ 3aMCHIBACT B HETO 5 BBEJACHHBIX IOJIB30BATEIIEM IIETIBIX YHCEII.

{ Coznaer Ha aucke A: (aii ¥ 3aIIKChIBACT B HETOS IENIBIX YHCEN, BBEICHHBIX MTOJIH30BATEICM }
var f: text; { TekcTOBBIIA (haiin }

n: integer; { uucmo }

i: integer; { cueTumk yncen }

begin

writeln('Co3nanue ¢aiina');

writeln('BBeaure nath nensix yucen. 1);

writeln('[Tociie BBoa KaXkI0ro unciia HaxxumanTe <Enter>');

Assign(f,'a:\numbers.txt’);

Rewrite(f); { otkpsiTh B pesxxume nepesanucu } for i:=l to 5 do begin write('->');

readIn(n);

writeln(f,n); end;

close(f); { 3axpwiTs daiin }

writeln('BBenennbie yncna 3anucansl B daiin ','a:\numbers.txt’); readln;

end.

IIpumep 2. Harmucats nmporpaMmy, KOTOpasi BBIBOJUT HA IKpaH CoAEepKUMoe daiina
a:\numbers.txt.

{ BeiBoauT Ha 3kpaH coaepkumoe daitna a:\numbers.txt } var

f: text; { TexcToBhI (haiin | n: integer; { uncio } begin

writeln('Conepxumoe daiina a:\nunibers.txtl);

writeln (----------ceee - N

Assign(f,'a:\numbers.txt"); Reset(f); { orkprith daitn ans urenus } While not EOF(f) do { moka
HE JIOCTUTHYT KoHell (aiina } begin

readIn(f,n); { mpounrtats uncno u3 ¢aiina } writeln(n); { BeIBecTH nMpoYrTaHHOE YKCIIO HA 3KPaH
} end; Close(f); writeln (*-readln;

3aKpBITH (aiin

end.
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Ipumep 3. Beraucnser cpennee apudmerndeckoe uncen, Haxoasumxcs B daitne a:\numbers.txt
var

f: text; { rexcroBeIit (haiin } n: integer; { uncio, npountanHoe u3 daiinaa } kol: integer; { kon-Bo
MPOYMTAHHBIX YHCEN } Sum: integer; { CyMMa MPOYUTAHHBIX Yucen ) sa: real; { cpeanee
apupmeTHIecKoe }

begin

writeln('Beraucienne cpeanero apupmernueckoro uncen, writeln('Haxoasmmxcs B daitie
a:\numbers.txt'); writeln("Urenue u3 daiina. [logoxaute.'); sum:=0; kol:-0;
Assign(f,"a:\numbers.txt"); Reset (f); { otkpbiTh daiin mis urenus } While not EOF(f) do { moka
HE JIOCTUTHYT KOHell begin

readIn(f,n); { mpounraTs yrciao u3 daiina }

sum:=sum-+n;

kol:=kol+l; end;

Close(f); { 3akpsiTh daiin } sa:=sum/kol,

writeln('TIpouurano uucen: 'kol); writeIn('Cymma uucesn: ,sum) ; writeln('Cpeanee
apupmerrueckoe: ,5a:9:2); readln;

end.

3ananune

1. Co3nath (aiin, cocTosmui U3 BelecTBEHHBIX Yncen. OnpenenuTh KOIUUYeCTBO HyJIEBbIX
3Ha4YEeHHM B 3TOM (haiine

2. Jlan TekcTOBBIH (haiin, comepkamii MpOU3BOIBHBIN TeKCT. ONpeaeTuTh YeTo B HEM OO0JIbIIIe:
pyccKuX OYKB WK LTUQD.

3. lan daiin, coaepxaliuil TEKCT Ha pycCcKOM si3bike. ONpenesnTh, BXOIUT JIM 33JaHHOE CIIOBO
B YKA3aHHBIN TEKCT.

KonTpoabHbie BOMpochI

. Uro Takoe ¢aiinoBas nepeMeHHas?

. KakoBa cTpykTtypa daitna?

. Kak ommuceiBaercs aitnoBasi mepeMeHHast B mporpamme?

. UTo Takoe TUMH3UPOBAaHHBIN (aiin?

. UTo Takoe HEeTUIHM3UPOBAHHBIN (aiin?

. UTo Takoe TeKCTOBBIH (aitn?

. Kak o0bsBnsieTcs TeKCTOBBIN (haiin B mporpamme?

0o N oo o B~ W N

. HazoBute anroputm paboThl ¢ TEKCTOBBIM (aiisiom
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INPAKTUYECKOE 3AHATHUE Ne9 CO3JAHUE ITPOI'PAMM PABOTBI
C OJHOMEPHBIMN MACCHUBAMM HA A3BIKE C++

Hean pa6orel: HayunThes co3gaBaTh mporpaMmmMbl 00pabOTKHA OTHOMEPHBIX MacCuBOB C++
Heo0xoaumbie MaTepuajibl u o6opyaoBanue: I1K, cpena nporpammupoBanus CodeBlocks

IosicHenusi Kk padore:

MaccuB — 3TO COBOKYITHOCTh OJTHOPOJAHBIX 3JIEMEHTOB. PACIIOI0KEHHBIX TOCIEA0BATEIILHO B
MaMsTH. DJIEMEHT MacCHBa — MIEPEMEHHAs C UMEHEM M MHICKCOM, 3aKJIFOYCHHBIM B KBaJPATHBIC
CKOOKH.

OO0BsBIIEHNE MAaCCHBA JOKHO BKJIFOYATh: THII KaXKJIOI0 dJIEMEHTA; Ha3BaHHE MAaCcCUBa; B
KBaJIPATHBIX CKOOKAX — YHCIIO 3JIEMEHTOB B MAaCCHBE.

[Tpumeps! 00BSBIICHUS] MAaCCHUBOB:
int sales[60]; /* maccuB u3 60 3Ha4YeHuil TUNA int */

float data[10];/* maccus u3 10 3nauennii Tuna float */
JIoCTyII K OTIEIBHOMY 3JIEMEHTY MacCHBa OCYILECTBIIAETCS C MOMOIIBIO unoekca. IHaeke

OIMIMCBIBACT IMMO3UIHIO 3JICMCHTA BHYTPU MaCCHUBA.
HMHaeKChl 21eMEHTOB MaCCUBOB B C HaunHarTCH C HYJIA

[Tostomy, Hanpumep, Sales[12] —3to 13-bIit 10 MOPSAKY DJIEMEHT MacCuBa, a He 12-bIid.

HWupexcer MOTYT OBITh LEJIBIMU YU CJIaMU WA NCJIOYUCIICHHBIMHA BBIPAXKCHUAMMU.

Pa3mMepHOCTh MaccuBa ONpPEIENIeTCs] KOMNYECTBOM HHACKCOB, HEOOXOAUMBIX ISl TOCTYTIA K
3JIEMEHTY MacCHBa. Y 3JIEMEHTOB OJJHOMEPHOTO MacCHBA OJINH WHJIEKC, Y IBYMEPHOTO — JIBa H
T.4. JIByXMepHbII MaccUB NMpeACTaBIsAET COOON CIIMCOK OJHOMEPHBIX MaccuBOB. [Ipumep
00bsBICHUS IByMepHOTro MaccuBa (5 ctpok, 3 cronoma): int a[5][3]; Kaxablii a1eMeHT MaccuBa
JOJKEH UMETh CTOJIBKO HHIEKCOB, CKOJIBKO UX B OOBSIBJICHHH MaccuBa (HampuMep, B
TPEXMEPHOM MACCHBE DJIEMEHT JI0JDKEH UMETh 3 MHIEKCa).

DakTHYECKH 3TO 00BSBICHHE MACCHBA U3 5 OJTHOMEPHBIX MACCHBOB IO 3 2JIEMEHTA B
KaJKJIOM.

VMst MaccHBa OJTHOBPEMEHHO SIBIISIETCSI yKa3aTesIeM Ha TIePBbIid 3JIEMCHT MacCHBa.

Hpumep: Beoo OOHOMepHOZO maccuea u NOUCK MUHUMAIbHOZ20 JJiemenma

Hanucate nporpammy, KOTOpas BBIIIOJIHACT BBO 3HAYEHUH OIHOMCPHOTO MaCCHBa U BbIBO

BBeJIEHHOT0 MaccuBa. [Ipumep mporpaMmsi:
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/l ex44 01 - BBecTH MACCHB ¥ HAWTH MHHHUMAJILHBIH 2JIEMEHT

#include <iostream>
#include <stdio.h>
#define SIZE 10

using namespace std;

int main()

setlocale(LC_ALL,"Russian™);
float m[SIZE], min;
int i, mini; // caerunk

cout << ""Boa 3;1emenToB MaccuBa' << endl ; for (i=0; i<10; i++)

{

cout << "m[" <<i<<"]="; cin >>mli];
}
Il nst kouTpoas: BeiBoa MaccuBa for (i=0; i<10; i++)
cout << "m[" <<i<<"]=" <<m[i] << *; cout << endl;
// onpenenenne MUHHMAJILHOIO 3JIEMEHTA
min = m[0]; mini = 0;
for(i=1; i<10; i++) if (min > m[i])

{

min = m[i]; mini =1i;
cout << ""'MUHMMAJBHBI 3J1eMeHT MaccuBa: ' << min <<endl; cout << "ero muaekc: "' <<
mini << endl;

getchar(); getchar(); return 0;

3aganune

Bo Bcex nporpamMmax npeaycMOTpeTh BBOJ MaCCUBA U KOHTPOJIbHBIN BBIBOJI BBEICHHOTO

MaccHBa.
3aoanue 1. Cozoanue npocmeiiuiux npozpamm
Co3zparb nporpaMMy COTJIacCHO BapuaHTaM:

1. Hannmmte mporpamMmy, KOTopasi BBOJUT ¢ KiaBuaTypsl 10 geiicTBUTEIBHBIX YUCEIN, U
OpraHU30BBIBAET UX XpaHEeHUE B MaccuBe. [locie 3Toro onpeaenuTb CyMMy 3JIEMEHTOB,
3HaUEHUE KOTOPHIX OOJIBIIIE CPEeIHEro apuPMETUUECKOTO JIEMEHTOB MacCHBa. Y Ka3aHHUe.
Crauasna HaliTU CyMMY 3JIEMEHTOB MaCCHBa M BBIYUCIIUTH CPEHEE 3HAUCHHE. 3aTeM eIlle pa3

MIPOCMOTPETH MacCUB U HalTU TPeOyEeMyI0 CyMMY.
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2. Hanmmure nporpammy, KOTopasi CHa4dalla BBOJUT JECATh YHCEN B OJHOMEPHBIN MacCUB, a
3aT€M CKJIa/IbIBAET OTAEJIBHO BCE MOJIOXKUTEIbHBIE AIEMEHTHI 3TOT0 MAacCUBa, OTJEIBHO
OTpHUIaTeNIbHBIE AIeMEHThI. YKa3aHue. OObsIBUTH /1B EPEMEHHBIX i cyMM. [IpocMoTpeTs B
LIUKJIE MaCcCHB, BBIIIOJIHSASA CYMMHUPOBAHHE B 3aBUCUMOCTH OT 3HaKa 3JIEMEHTA.

3. Pazpaboraiite mporpammy, KoTopas Oyaet BBOAUTH ¢ kiaBuaTypsl 10 gncen float u
COXPAHATH UX B HEKOTOPOM OJJHOMEPHOM MACCHBE. 3aTEM y II0JIb30BaTENs 3alIPALLIMBAETCS BBOJ
enie ogHoro "KoHTponabHOro" yucnia. [IpoBepuTh, HAXOIUTCS JIM BBEJEHHOE C KJIIABUATYPhI
YHCIIO CPEIM AIEMEHTOB MacCHBa.

4. Hanmummre nmporpaMMy, KOTOpasi BBOJUT ¢ KiaBUaTypsl 10 peanpHbIX dnces,
OpPraHM30BBIBAET UX XPAHEHHUE B OJTHOMEPHOM MAaCCUBE, a 3aT€M OIPEAEIIAET CYMMY 3IEMEHTOB
C YSTHBIMH UHJICKCaMH. YKa3aHue. VIcmoib30BaTh KOHCTPYKIUIO i+=2 B 4acTH MOAU(DUKAIINN
orepaTopa LHKIIA.

5. Hanuimure nporpammy, Kotopast BBOIHT ¢ KiaBuatypsl 10 uncen float, opranusoBbiBaet
UX XpaHEHHE B OJIHOMEPHOM MACCHBE, a 3aTEM OIpeIeseT KOJTUIECTBO MOJOKUTENbHBIX U
OTpHULATENbHBIX 3JIEMEHTOB MaCCUBA.

6. Hanmmmre nporpaMmy, Kotopast BBOAMT ¢ kinaBuarypsl 10 uucen float, opranuzoBbeiBaeT
UX XpaHEHHE B OJIHOMEPHOM MAcCHBE, a 3aTEM MEHSIET MeCTaMU MaKCUMAaJIbHBIN 2JIEMEHT C
nocneaHuM. BriBecT M13MEHEHHBI MAaCCHB Ha SKpaH.

7. Hanumure nporpammy, KOTopasi BBOIUT ¢ kiaBuaTypsl 10 uncen, opraHu3oBbIBaeT X
XpaHEHUe B OJHOMEPHOM MAacCHBE, a 3aT€M BBIBOJIUT COJIEPKUMOE MAacCHUBa B 0OpaTHOM
MOPSI/IKE C YKa3aHWEeM MHJIeKca (HOMepa) Kaxa0ro dJIEMEHTa.

8. Hanmummte mporpamMmmy, KOTopasi BBOAHUT C KJaBUaTyphl 10 1eTbIX 4rceN, OpraHu30BbIBACT
UX XpaHEHHE B OJHOMEPHOM MAcCHBE, a 3aTeM OIPEAEIsIeT CYMMY IMEPBBIX MSATH U BTOPHIX MSTH
3JIEMEHTOB MacCHUBa.

9. Hanmmure nporpammy, KOTopasi BBOAUT C KiIaBUaTypbl 10 1elicTBUTEIBHBIX YUCEIL,
OpPraHM30BBIBAET UX XPAaHEHHE B MACCUBE U OMPEEIIIET Pa3HOCTh MEXTy MaKCUMaJIbHBIM U
MUHUMAJTBHBIM 2JIEMEHTOM MAacCHBA.

10. Harmmmre mporpaMmy, KOTopast BBOIUT ¢ KiaBuaTypsl 10 menbix umncen,
OpPraHU30BBIBAET UX XPAHEHUE B MACCUBE U OIPEAEIISIET KOJIMUYECTBO YETHBIX U KOJIHMYECTBO
HEUYCTHBIX AJIEMEHTOB B MAaCCHUBE.

11. Hanumwure nporpaMmy, KOTopast BBOJUT € KJ1aBUaTyphl 10 LensIx yucer,
OpPraHU30BBIBAET X XPAHCHHE B MACCHBE U 3aMEHSIET HYISIMH MaKCUMAaIbHBIM 1 MUHUMAJbHBIH
37eMEHThI. YKka3anue. [IpocMoTpeTs MaccuB, OJHOBPEMEHHO C TIOUCKOM MaKCUMaIbHOIO U
MUHUMAaJIbHOIO JIEMEHTOB 3aIIOMUHATh UX UHJEKCHI. 3aT€M IPUCBOUTH HYJIEBOE 3HAUECHUE

OJICMCHTAM C YKa3aHHBIMH MHACKCaMU.
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12. Hanmummre mporpaMMy, KOTOpasi BBOAUT C KiiaBUaTyphl 10 1eiicTBUTEIHHBIX YUCEIL,
OpPTaHU30BBIBACT UX XPAaHEHHE B MACCUBE M OMPEAEISICT KOJIUYECTBO FIIEMEHTOB,
MPUHAIIEKAIINX BBOJUMOMY C KJIIAaBUATYPHI IMANIa30HY.

13. Hanumure nporpaMmmy, KOTopasi BBOAUT ¢ KiIaBuaTypsl 10 AeiicTBUTEIbHBIX YUCEIL,
OpPTraHU30BBIBACT UX XPAaHEHHE B MAaCCUBE M ONPEICISET, SBISIOTCS JIH SIIEMEHTHI MacCUBa
qyyieHaMu apu(MeTHUECKOoi mporpeccuu. Ykaszanue. [locnenoBareabHO CpaBHUBATH TPU
anemenTa MaccuBa: m[i], m[i+1] u m[i+2] mnst 3Havenuit i ot 0 1o N-3

14. Beectn MaccuB u3 10 nmonoxxuTenpHbIX nenbix ynces. OToOpasuTh Ha SKpaHe JIeMEHTHI
MaccCHBa, a PSIIOM — CTPOKH M3 3B€3/104€K, B KOTOPBIX YMCIIO 3BE€3/104E€K PABHO 3HAUCHUIO
3JIEMEHTa MacCHBA.

15. Hamucath nporpamMmy, KOTOpasi BEIUKCISIET CpeiHeapuMeTHuecKoe 3HaueHue 0e3 yuera
MaKCUMaJbHOTO U MUHUMAIILHOTO 3JIEMEHTOB. YKa3aHue. HaliTh u 3alIOMHUTH HH]IEKChI
MaKCUMaJbHOTO U MUHUMAJIBHOTO 3JIEMEHTOB, 3aT€M BBIMOJIHUTH CYMMUPOBAHUE C IPOBEPKOM
ycnoBust (uHaekc!=maxi U unaexc!=mini, rae maxi ¥ mini — HUHAEKCHI).

16. HamucaTh nporpamMmy, KOTOpasi OIpeesseT, CKOJIbKO pa3 BBEIEHHOE C KIIaBHATYPbI
YHCII0 BCTPEYACTCSI B MACCHBE

17. C xnaBuatypsl BBOAUTCA MaccuB U3 10 BeleCTBEHHbBIX YUCEN. 3anucaTh BO BTOPOI
MacCHB Ha T€ K€ MEeCTa HYJIb, €CIIM 3JIEMEHT OTPUIIATEJICH, U EIMHUILy— €CIIU TIOJIOKUTEJICH

3aoanusn 2

1. Bectr maccuB u3 10 monoxutensHbIX 1ebix uncen (ot 0 qo 15). Otobpa3uts Ha 3kpaHe
CTPOKY C 2JIEMEHTaMH MacCHBa, a MOJI KaXKIbIM U3 HUX — CTOJIOWK U3 3BE3/I0YEK, B KOTOPOM
YHCIIO 3BE3/I0UEK PAaBHO 3HAUEHUIO DJIEMEHTA MacCHBa.

2. JlaH olHOMEpHBIN MacCHB LeNbIX Yyucel pazMepHocThio 10. Onpenenure KOIU4ecTBO
MOJIOKUTEIBHBIX TPy B 3ToM MaccuBe. (I pymioii Ha3pIBaeTCs MOCIEI0BATEIBHOCTD,
cocrosas u3 2-X u 60see MoMI0KUTEIbHBIX YNCENT HAXOSIINXCS PSJIOM. ).

Vkazanue: BHauase mpocMaTpruBaeM MacCHB U HILEM MOJIOKUTEIBHBIN 2JIEMEHT, Y KOTOPOTO
«coceJ1 CIIpaBay TOXKE MOJIOKUTENEH (APYTUMHU CIOBAMU, HILEM Tapy MOJI0KUTEIbHBIX
anemeHToB). Eciu Takas mapa oOHapyskeHa, yBeIHYUBaeM CYETUUK TPYII N Ha €AUHUILY U
MPO0IDKAeM MepeMEIeHUE 110 MACCUBY, IIOKa OYEPETHOM IeMEHT MoJIoKuTeNeH. JloCTUrHyB
MOCTIETHETO DJIEMEHTA B TPYIIIE (T.€. O4epPEeIHOM SJIEMEHT OKa3aJICs HE TTOJIOKHUTEIHHBIM), CHOBA
HAYMHAEM ITOHCK TaphI IMOJIOKUTEIFHBIX 2JIEMEHTOB.

3. IIpeoOpa3oBaTh CBOIO MpOrpaMMy M3 3a/laHus 1, UCTIONB3Ys yKa3aTean Ha SJIeMEHThI
MaccuBa.

70



4. C xiaBuaTypsl BBOIUTCS MaccuB U3 10 BeleCTBEHHBIX YKCET. BBIMOIHUTD JBa MPOX0/1a
COPTUPOBKH METOJIOM BCTABOK: HAMTH MUHUMAIIBHBIN 3JIEMEHT U IOMEHSTH €0 MECTaMH C
MIEPBBIM AJIEMEHTOM, 3aTeM HAWTH MUHUMAJIBHBIH JJIEMEHT B OCTABIICHCS YaCTH MAacCHBA U
MTOMEHSITh €r0 MECTaMH CO BTOPHIM 3JIEMEHTOM.

5. C xnaBuaTypsl BBoAUTCS MaccuB u3 10 BEECTBEHHBIX YMCEN. BBITOIHUTH OJMH TIPOXO]]
COPTUPOBKH METOJIOM MY3bIPhKa: CPABHUTH JIEMEHT CO CIICIYIOIINM, €CJIU CIICTyFOIIHIA
AJIEMEHT MEHBIIIE, TOMEHSITh UX MECTaMHU.

6. Beectu maccuB u3 10 nenbix uncen. [IpoBepuTs, 00pa3yroOT JU 3JIEMEHTH MacCHBa
HEeyOBIBAIOIIYIO MTOCJICIOBATEILHOCTD. (YKa3aHue: B IIUKJIC C TOCTYCIIOBUEM CPAaBHUBATH
COCeHHE 3JIEMEHTHI, Moka yciaoBue afi]<afi+1] ve Oyaet HapyIieHO uik OyAeT JOCTUTHYT
KOHEIl MacCHBA).

KonTposbHble BOpochl

1. Yro Takoe MaccuBbi?

2. O0bsBIIeHNE MaccuBa B si3bike C++.

3. Kak uniekcupyotcsi MaccuBsl B si3bikax C/C++ ?

4. CKOJBKO UHACKCOB JOKHO OBITH Y 3JIEMEHTa MaccuBa’?

5. Kakasi cBsi3b MEKY YKa3aTelIsIMU U MacCHBaMU?

6. Kakue THITBI JaHHBIX JOITYCTHMBI JUIsl MHICKCOB MaccuBa? 7. Kak pasmeniarorcst B maMsTH
3JIEMEHThI MaccuBa’?

8. Kak oOpaTutbcs K 37IeMEHTy MaccuBa?
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MNPAKTUYECKOE 3AHSTHUE Nel10 JIOTHUECKHWIA TUTI JAHHBIX.
JIOTUYECKHUE BbBIPAKEHUS, OIEPALIUN OTHOWEHUSA 1

JIOT'MYECKHUE OINEPAIIUU HA A3BIKE PYTHON

Hean padoThl: M3yyenue 1oruueckoro TUna JaHHbIX U JIOTHUYECKUX BBIPAKEHUN HA S3BIKE

Python.

Heobxonumbie MmaTepuaibl U odopynoBanme: [1K, cpena nporpammupoBanus PyCharm

IosicHenus k padore:

Onepanun cpaBuenus B Python

Huxe npusesnena Tabauna, B KOTOPOH yKa3aHbl OCHOBHbBIE OIIEPALIMY CPABHEHHUS, KOTOPbIE

MOYHO MTPUMEHATH Ha si3bike Python (cm. Tabm. 1).

Ta6nuia 1. Oneparuu cpaBHeHUs B si3bike Python

Omnepanusi cpaBHeH DOyHKuMsA
ust
== BosBpamaer True, ecnu o6a onepania paBHbl. MlHaye Bo3Bpamiaer Fa
Ise
I= BosBpamaer True, eciiu o6a onepana HE pasubl. Haue Bo3Bpaiae
T False
> Bosspamaer True, ecnu niepBblit onepan; 60JbIIIe BTOPOTO
< BosBpamaer True, eciiu nepBblii orepaH]] MEHbIIIE BTOPOTO
>= Bosspamaer True, ecinu nepBsiif oniepan 1 00JbIIE UM PaBEH BTOPOM
y
<= BosBpamaer True, eciiu nepBblii onepaH MEHbIIE WK paBEH BTOPOM
y

PaccMoTpuM nprMepsl HCTIOJIB30BaHUS KaXKI0TO oriepaTopa cpaBHeHHs (puc. 1, puc. 2, puc.

3, puc. 4, puc. 5, puc. 6):
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E &

pythonProject3

a)

c)

o —

C:\Users\user\PycharmProjects\pythonProject3
3HayeHne nepemMeHHon a: 10

3HayeHne nepeMeHHoin h: False
3HayeHne nepeMeHHon c: True

Process finished with exit code 0

Pucynoxk 1 - Ilpumep paboThl IpOrpaMMbl ¢ UCIIOJIB30BaHUEM OIlepaTopa CpaBHEHUS _—"

[IpousBenem ananu3 padoThbl JaHHOM IPOrpaMMBbl: B IIEPBOM CTPOKE YKa3aH OJHOCTPOUYHBIN
KOMMEHTapuil. B crpoke 2 BBOIUTCS IepeMeHHast ¢ UMEHEM ,,a“, B KOTOPYIO 3alIUChIBACTCS 3HAY
ennel0. B crpoke 3 BBOOUTCA nepeMeHHasi ¢ UMEHEM ,,b®™, B KOTOPYIO 3allMCBIBAaeTCs 3HaUYeHUe &
MIOCJIE YeTro MPUMEHSICTCS OTIepaTop ,,=="", ClpaBa OT KOToporo numiercs 3HadeHue 10. 3naueHue
JaHHOM TIEpEeMEHHOI1, B TakoM ciy4ae, Oyaet False. Ecnu 3HaueHue mocie 3Haka _= OyaeT TOuH
0 TaKUM JKe, KaK 1 3Ha4eHHue MocJIe orepaTopa MpUCBauBaHUs _==°, TO 3HAYCHHE NIepEeMEHHOI0Y
net True (kak MOYKHO 3aMETUTD IIPH BBIBOJIE IEPEMEHHOM C UMEHEM ,,c*). B cTpoke 4 BBoAUTCS

MepeMeHHast C UMEHEM ,,C".
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pythonProject3

a)

c)
ai =
C:\Users\user\PycharmProjects\pythonProject3
3HayeHne nepemMeHHoi a: 15
3HayeHne nepemeHHoi b: True
3HayeHne nepeMeHHoii c: False

Process finished with exit code ©

Pucynoxk 2 - [Ipumep paboThI MPOrpaMMEBI ¢ UCIIOJIE30BAHUEM OIlepaTopa CpaBHEHHS _!="
B nmocneaaeM npuMepe Ha000POT - €CIIM 3HAYCHHE TIOCTIe 3HaKa _=* OyIeT TOYHO TaKUM Ke, K
aK ¥ 3HaYCHHE TI0CIIe Oleparopa MPUCBanBaHus _!=°, TO 3HaUeHHue nepeMenHoi Oyaer False (ka
KMOYKHO 3aMETHTh ITPH BBIBOIC TIEPEMEHHOM C UMEHEM ,,¢*). [IpuHImm paboThl TaKO# ke, y Hace
CTh TPU MEPEMEHHBIX cO 3HaYeHusIMH 15, 8 u 12.

& e

pythonProject3

¥ Project

R B o E IR ¥ T B R e B R

3HayeHue nepeMeHHon a: 15
3HayeHne nepemMeHHon b: 8

llepemeHHasa "a" 6onbwe, 4yem "b": True

epemMeHHaa "b" 6onbuwe, 4yem "a": False

Process finished with exit code 0

Pucynoxk 3 - Ilpumep paboThl MporpaMMbI ¢ UCIIOJIB30BAHUEM OTlepaTopa CpaBHEHUS _>*
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B nanHOM npumepe MCNONb3yOTCs ABE IEPEMEHHBIE: ,,a% CO 3HaueHueM 15 u ,,b* co 3meie M
8. B cTpokax 6 u 7 BBIBOASTCS 3HAUCHUS MMEPEMEHHBIX ,,a“ U ,,b“. B cTpoke 8 mbl 3amaem ®p
CKOHCOJIH - 3HAaYCHHUE MEPEMEHHOH ,,a“ OOJIbIIIe, YeM 3HAYCHUE MIEPEMEHHOM ,,b®. OT0 mpaBna, o
3TOMY B BBIBOAC JAaHHOH CTPOKM MOXXHO 3aMeTUTh 3HadeHue 1rue. OOpaTHBI BOIpOC

3a71aeTcs BCTPOKE 9, pe3yIbTaToM SIBIISICTCS, COOTBETCTBEHHO, 3HadeHue False.

ey eSS

1epeMeHHon a 19
MeHHoW b: 8
"a" meHbwe, 4yem "b": False

Mepe ag "b" meHbwe, yem "a": True

Process finished with exit code 0

Pucynoxk 4 - [Ipumep paboThl IpOrpaMMbl ¢ UCIIOIB30BAHUEM OllepaTopa CpaBHEHHs _<

B mannoM mpumepe oOpaTHasi cuTyalus: B CTpokax 8 u 9 mpuMeHseTCsl OrepaTop CpaBHEHHS
»<" (MeHbu1e). COOTBETCTBEHHO, KOTJa pPe3yibTaT ONepaluu sBISETCS NMpaBIod (MCTHHOM), KK
BCTPOKE 9, B KOHCOJIM MOKHO 3aMETUTh 3HaueHue | rue. CoOTBETCTBEHHO, B CTPOKE 8 MOKHO 3a

MeTHUTh 3HaucHue False.

Pucynox 5 - Ilpumep paboThl IpOrpaMMBbl ¢ UCIIOJIB30BAaHUEM OIlEpaTopa CPaBHEHUS _>=*
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eHHon c: 13
Hoi d: 10
Gonbwe unu paBHa, Yew

[lepeMeHHa 6onbwe unu paBHa, 4Yewm

Process finished with exit code ©

Pucynoxk 6 - [Ipumep paboThI IpOTrpaMMBbI C HCIIOIB30BAaHUEM OIEpaTOpa CPaBHEHUS _<="
B nocnennux yeTsbipex npuMepax alropuT™M NpUMEPHO OJIMHAKOBBII: BBOJUTCS JABE IEPEMEH

HBIE; BBIBOASATCS UX 3HAYEHHUS, IIOCIIE YErO NPUMEHSIOTCS OIIPEIEICHHBIE ONIEPATOPHI IPUCBAaNBa
Hus. BpesynpraTe npuMeHeHus ONepaTopoB IpUCBaUBaHMsl, HA KOHCOJIU MOXHO 3aMETUTh JIU00
3HaueHnue True, mubo False. Onepaiin cpaBHEHUSI MOTYT CPaBHUBATh CaMble Pa3InYHbIC 00BEK
ThI - CTPOKH, YKCJIa, JOTHYECKUE 3HAUEHUS, OJJHAKO, 00a oNepaH/Ia oNepaunu J0JLKHbI PeACT
aBJIATH OJJMH M TOT € THII JAHHBIX.

[IpuBenem nmprMepsl HCIOJIB30BAHUS ONIEPATOPOB CPABHEHMSI, KOTOPbIE TPUMEHSFOTCS K €

TpokaMm (puc. 7, puc. 8):

MepBas ¢

Proc finished with exit code @

Pucynoxk 7 - Ilpumep paboThl IporpaMMbl
C MCIIOJIb30BaHUEM OIlEpaTOpa CPaBHEHUS U CTPOK
Kak MOXHO 3aMeTUTbh, B CTpOKaxX 2 U 3 BBOJSATCS JIBE CTPOKH C IMEHaMH ,,string_1* u ,,string
_2%. 3arem, B cTpoKax 7 U 8 BBIBOJATCA cofiepxkuMoe obenx cTpok. Kpome toro, B crpokax 9 ul0

MIPOUCXOJTUT CIISAYIONIEe: B CTPOKe 9 3a/1aeTCs BOMPOC - COJIEPIKUMOE CTPOKH ,,string 2 smiisie
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TCSl KOTIMEH COJEPKUMOTO CTPOKH ,,string_1? D10 1105Kb, I03TOMY Ha KOHCOJIM MOXHO 3aMETHTh
snadyeHue False. B crtpoke 10 3amaercss oOpaTHBIN BOIIPOC, MOITOMY, COOTBETCTBEHHO, Ha KOHCO

JIK MOKHO 3aMETHUTh 3HAUYCHUE | rue.

a Konuew

BNSeTCH Konuem T

ss finished with exit code ©
Pucynoxk 8 - [Ipumep paGoThl IporpaMMsl

C UCIIOJIb30BAHUECM OII€paTopa CpaBHCHUA U CTPOK

B nannom mpumMepe BBOAMTCS €Ile OJJHA CTPOKA C UMEHEM ,,string 3% u comep>KUMbIM, UJICHT
WYHBIM COJIEP)KUMOMY CTPOKH C UMEHEM ,,string_2*“. COOTBETCTBEHHO, KOI'/1a KOHCOJIU 3a/1a€TCSB
OIIpOC, OAMHAKOBBI JIM COACPKUMBIE NEPEMEHHBIX ,string 2“ u ,,string_3“, B mocnenHeil que
KOHCOJIM MOKHO 3aMeTUTh 3HaueHue True. COOTBETCTBEHHO, KOI'Jla ClpalinBaeTcs 0001HO3HAY
HOCTH COJICPKHMOTO CTPOK ,,string_1° u ,,string_ 2%, Ha KOHCOJIM MOXXHO 3aMeTUTh 3HaucHue M
Se.

SA3pik Python o61afaeT BceMu BO3MOXKHOCTSIMH, KOTOPBIX CIEIYeT OXKHJaTh OT COBPEMEH
HOTO sI3blKa TporpaMMupoBaHus. B Toxe Bpems, s3bik Python sBisercss 00BEKTHO-
OpPUEHTUPOBAHHBIM s3bIKOM TporpammupoBanus (OOII). OOII sBaseTcss COBpeMEHHBIM MOJIXO0/
OM K PELICHHIO 33/1a4 C TIOMOIIbIO BHIYMCIUTENbHBIX MallinH. B pamkax OOII co6cTBeHHAsIMH(O
pMaIys IporpaMMbl U KOMaH[Ibl, KOTOpbIE OHA MEPENAeT KOMIbIOTEPY, 3aIUCHIBAIOTCS UHTYUTH
BHO MOHATHBIM 00pa30M. DTO HE SABJSETCS €IMHCTBEHHBIM CIIOCOOOM pa3pabOTKU MPOrpaMM, HO

B OOJIBIINX IMPOCKTax, KaK IMpaBuiIo, HpG}IHO‘ITHTCJ'IBHBIfI.
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Jlornueckue onepauun B Python
I[HSI CO3aHuA COCTAaBHBIX YCJIOBHBIX BBIpa)KeHI/Iﬁ JIIO6OI71 CJIOKHOCTHU NPHUMCHAIOTCA CIICLL
HaJbHBIE OTIEPAIMH, KOTOPBIE HA3bIBAIOTCS JI02UUECKUMU Onepayusimu. PacCMOTPUM OCHOBHBIEI
OrMYECKHE OIepaliii, KOTOpbIe MOKHO HCITOJIb30BaTh Ha SI3BIKE MPOrpaMMupoBanus Python:
e omeparop and (Jloruueckoe yMHOKECHHUE ) IPUMEHSETCS, KaK IPABHUIIO, HCKITFOUMTEIBHO I

51 IBYX onepanaos (puc. 9):

pythonProject3

FIRSEr=
second =

res = first second ==

|

first)
second)
res)

MepemMeHHaa "first": 23
lepemeHHas "second": 59
lepemeHHasa "res": True

Process finished with exit code 0

Pucynok 9 - IIpumMep paboThI IporpaMMBbI ¢ HCIIOJIB30BaHKEM oreparopa and
B nmanHOM ciydae, omepatop and cpaBHHBaeT pe3yibTaThl ABYX BbIpaxkenuit: first >
20 " second ==
59. Ecnu 00a 3TuX BBIpaKCHHI BO3BpAILAIOT 3HAUCHUE | rue, To omeparop and Bo3BpalaeT3Hay
CHHC True (KaK 3TO MOXXHO 3aMCTHUTH B TpeTLefI CTPOKE KOHCOJ‘II/I). PaCCMOTpI/IM CIIec OAHH IIPUM

ep, I/ie B KOHCOJIM MOKHO 3aMeTUTh 3HaueHue False (puc. 10):
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& Fle Edit
pythonProject3

TiRSt =
second =

res = first > second ==

first)
second)
res)

T e
MepeMeHHasa "first": 23

NepemeHHasa "second": 59
lepemeHHasa "res": False

Process finished with exit code 0O

Pucynok 10 - [Ipumep paboThl IporpaMMBbI ¢ UCIOJIB30BaHUEM oreparopa and
e ormepaTop Or (JIOTUYECKOE CI0KEHHE), TAKIKE MOXKET MMPUMEHSATHCS K JIBYM OIEpaHIaMm C
OJIMHAKOBBIM THIIOM (pHc. 11):

pythonProject3

@ main.py

FaRStEr=
second =

res = first > second

|

fipst)
second)
res)

NepemeHHaq "first": 23

lNepemeHHas "second": False
[lepemeHHada "res": True

m g € Y

Process finished with exit code 0

Pucynoxk 11 - IIpumep pa®oTsl IporpaMMBl ¢ HCTIOIB30BaHUEM OIlepaTtopa or
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[TpoBenem ananu3 pabOThl JAHHOM MPOTPAMMBI: B CTPOKE 2 BBOAUTCS MIEPEMEHHAs C HMEHEM
»Hfirst® u 3Hauenuem 23. B cTpoke 3 BBOIUTCS NIEpeMEeHHas C UMEHEM ,,second® co 3HaueHueMm
Ise. Betpoke 6 ucmonb3yeTcs Joruueckuii oneparop Or. Eciu 3HaueHHe IepeMEHHOI ,, first™ @i
bllie, YeM 22, BEIBOJUTCS 3HaYeHHUE | FUE (Kak B JAHHOM IPUMEpPE), B IPOTUBHOM CITy4ae BBIBOJ]
urcszHaueHue False.

PaccMmoTpum erie oMH MpUMep MCIOJb30BaHUs orepaTopa OF, KOT/ia Ha KOHCOJIU BBIBOJIUTCS

3navyenue False (puc. 12):
& File Ec

pythonProject3 | %

¥ — e mainpy

hapStr=

second =

res = first > second

first)
second)
res)

MepemeHHaa "first": 23
lepemeHHas "second": False
llepemeHHas "res": False

Process finished with exit code ©

Pucynox 12 - IIpumep paboThI MporpaMMBl ¢ UCTIOIB30BaHUEM OTiepaTopa Or
B nanHOM citydae, Ha000pOT, 3HAYCHHE IEPEMEHHON ,,first® MeHbIIIe, UeM 25, Mo3TOMY B TPET
beil CTPOKE KOHCOJIHU BBIBOAUTCS 3HaueHue False. B Takom ciydae, eciu BhpakeHHE, KOTOPOCHA
XOAMTCS CclieBa OT orepaTropa OF HICTUHHO, TOTJja Ha KOHCOJIM MOKHO 3aMEeTUTh 3HaueHue True. B

IMPOTUBHOM CJIy4a€, MOXKHO 3aMCTUTb 3HAUCHUC False.

e omepaTop NOt (Jioruueckoe oTpuliaHue), KOTOPBI BO3BpalllaeT 3HaueHue | rue, eciau BbIp

axenue pasHo False (puc. 13):
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& Eie

pythonProject3

TPSE =

second =

first)
second)

MepemeHHaa "first": 23
NepemeHHasa "second": False
PesynbTaT BbipaxeHus "not 0": True

m g & Y

Process finished with exit code 0

Pucynoxk 13 - IIpumep paboTsl IporpaMMBI ¢ HCTIOIB30BAHUEM OriepaTtopa Not

PaCCMOTpI/IM C€lIe OJXH IIPUMEP UCIIOJIb30BaHM:A oIlepaTopa OF, Korjaa Ha KOHCOJIM BBIBOJAUTCS

3nayenue False (puc. 14):

&) Eile

pythonProject3

¥ Project

TIRSER=
second =

first)
second)

main

NepemMeHHaqa "first": 23

[lepemeHHas "second": False
PesynbTaT BblpaxeHus "not 7": False

w Yl

Process finished with exit code 0O

Pucynoxk 14 - Ilpumep paboTsl mporpaMMBbl ¢ UCTIOIb30BaHUEM orlepaTropa Not
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Ipumenenue oneparopa in

JlaHHBII omepaTop BO3BpaIlaeT 3HaueHue T rue, eciau B HeKOTOPOM Habope 3Ha4EHUil ecT

b OIIPEICIICHHOE 3HaUYeHUEe. PacCMOTpUM CHHTaKCUC MPUMEHEHHs ornepatopa in (puc. 12):

Refactor Run

pythonProject3 = [ main.py

— [ main.py @ second.py

v

AANANNAANANNANNNNAANANNNANAA NNV

Pucynok 12 - CuHTaKcHC IpUMEHEHHS orepaTopa in

MosxHO, HanpuMep, 3a1aTh CTPOKY IPHU IOMOIIYM Habopa cuMBOJIOB. C IMOMOLIBIO omepaTopa |
N BO3MOXXHO IPOBEPUTH - €CTh JIM B CTPOKE MOACTPOKa (HAOOP M3 MEHBILIEro Yucia CUMBOJIOB, U

eMBcs cTpoka) (puc. 13, puc. 14):

) Eile Edit

pythonProject3

mes =
first_op =
second_op =

mes)
first_op mes)
second_op mes)

Ctpoka "mes": Python language

Bxogut nu nopcTtpoka "first_op" B cTpoky "mes": True

BxoguTt nn nopgctpoka "second_op" B cTpoKy "mes": False

Process finished with exit code ©

Pucynok 13 - [Ipumep paboThl IporpaMMBI C HCTIOJIB30BaHUEM Orieparopa in
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C e

pythonProject3

mes =
first_op =
second_op =

mes)
first_op mes)
second_op mes)

Ctpoka "mes": Python language
Bxogut nu nopactpoka "first_op" B cTpoky "mes": False
Bxogut nu nopgctpoka "second_op" B cTpoky "mes": False

Process finished with exit code ©

Pucynok 14 - [Ipumep paboThl IpOrpaMMBbI € HCIIOJIB30BaHUEM oreparopa in
Luxn while

Mukn while mpoBepsieT MCTHHHOCTH HEKOTOPOIO YCJIOBHS, U €CIH YCJIOBHUE HMCTHHHO, TO
BBIIOJIHAIOTCS MHCTpYKIMHM nukina. OH  wuMmeer cienyromee (opMmanbHOE CTaHIApTHOE

omnpezaenenue (puc. 15):

while ycnoBHOe_BblpaxeHue:
UHCTPYKUMUK

Pucynok 15 - Koncrpykius nukia while

IMocne ximoveBoro cioBa While yka3siBaeTcsi yCIIOBHOE BBIPaXKECHHUE, M TIOKA 3TO BBIPAKCHHUE

BO3BpallacT 3HAYCHUC True, 6y,]1€T BBIIIOJIHATHLCS OJI0K HHCprKHHﬁ, KOTOpBIfI nACT aajec.

Bce uHCTpyKImMH, KOTOpbie OTHOCATCS K Imkiay While, pacnomaraiorcst Ha MOCIeTyrOnmMx

CTpPOKax M OJDKHBI KIMETh OTCTYH OT Hauasa KioueBoro ciosa While (puc. 16):
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number = 1

while number < 5:
print(f"number = {number}")
number += 1

print("PaboTa nporpammel 3aeepweHa”)
Pucynok 16 - IIpumep pabotsI riukia While

B nannom ciygae mukit While Oy et BBINOTHATHCS, TIOKA TepeMeHHast Number mensbIie 5.
Cam 06J10K IIUKJIa COCTOUT U3 JBYX UHCTPYyKIuH (puc. 17):

print(f"number = {number}")

number += 1
Pucynok 17 - KoHcTpyKIuu nukia

31ech CTOUT 00paTUTh BHUMAHKE Ha TO, YTO OHU MMEIOT OTCTYIIBI OT Havaia oneparopa While
- B JJAaHHOM cjly4ae OT Hayana CTpoku. bmaromaps stomy Python moxer ompenenuTh, u9TO
OHM MpPUHAIEKAT LUKIY. B caMOM 1uKie CcHayana BBIBOJUTCA 3HAYECHHE IIEPEMEHHOMN
number, a moToMm e MpHCBaWBacTCS HOBOE 3HAUeHHE. Tak)Ke CTOMT He 3a0bIBaTh O TOM, YTO
nocneAHsss uHcTpykuusi print(""Padora mporpammsbl 3aBepiieHa') He HMMEET OTCTYNOB OT

Hayala CTPOKH, IIOATOMY OHa HE BXOAMT B LMKI while.

Bech nmporecc 1iukia MOXKHO MpeACTaBUTh CIETYIONUM 00pa3oM:

1. Cuauana mpoBepsieTcsl 3HaUCHHE ITepeMeHHO NUMDbEr - Gobiie i oHO 5. U MOCKONBKY
BHayaje epeMeHHast paBHa 1, TO 3TO yclioBHe Bo3Bpamaet True, U mo3ToMy BBIITOJHSIOTCS
WHCTPYKIIUY ITUKJIA;

2. VHCcTpyKUuM LMKJIAa BBIBOJSAT Ha KOHCOJIb CTPOKY number = 1. I nanee 3HaueHue
MepeMEeHHON number yBeTUIMBACTCSI HA €UHUILY - TeTIeph OHa paBHa 2. OTHOKpaTHOE
BBINOJIHEHUE 0JI0KA MHCTPYKIIMI IIMKJIAa Ha3bIBaeTCs uTepaumeii. To ectb TakuM 00pazom, B
IIUKJIC BHITIOJTHSCTCS IIepBasi HTePalus;

3. CHoBa npoBepsieTcst yciaoBue number < 5. OHo 110 npexxHeMy paBHO TrUE, Tak Kak

number = 2, IMMO3TOMY BBIITOJHAKOTCA HHCTPYKIIUU UKIIA,
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4. VHCTpYKIMH IIUKJIA BEIBOIST HA KOHCOJb CTPOKY number = 2. U nanee 3HaueHUE
nepeMeHHON NUMDEr onsITh YBEIUYUBACTCS HA SIUHMILY - Telleph OHa paBHa 3. Takum o0pa3zom,
BBITIOJTHSIETCS] BTOpAsi UTEpalus;

5.  Omnsrte npoepsiercs ycinorre humber < 5. OHo 1o npexHeMy paBHO True, Tak Kak
number = 3, TO3TOMY BBINOIHSIOTCS HHCTPYKILIMH IIUKIIA;

6. HWucTpyKiuu 1MKIa BEIBOASAT HA KOHCOJIb cTpoKy humber = 3. U nasnee 3HaueHue
NepeMEHHOI number OnsATh YBEJINYMBACTCS HA €AUHUILY - Tenephb oHa paBHa 4. To ecTb
BBITIOJTHSIETCS TPEThS UTEPALUS;

7. CHoBa npoBepsietcs ycinoBre number < 5. OHo 1o npexHemy paBHo True, Tak Kak
number = 4, T0O3TOMY BBITIOJTHSIOTCS UHCTPYKIUU IHKIIA;

8. MHCcTpyKIMH MK BRIBOIAT HA KOHCOJIb CTPOKy humber = 4. U nasee 3HaueHue
MepeMEeHHOI number OnsATh YBETUYMBAETCA HA €IMHUILY - Tenepb oHa paBHa 5. To ecTb
BBITIOJIHSIETCS UETBEPTAsl UTEpALIUS;

9. U BHOBB mpoBepsieTcs ycnore number < 5. Ho Teneps oHo paBHo False, Tak kak number
= 5, IO3TOMY BBITIOJHSIOTCSA BBIXOJ U3 IUKIIA. Bee 1ukd - 3aBepiuics. Jlaibiie yxe
BBITIOJHSIOTCS ACMCTBUS, KOTOPBIE OIpeIeeHbl Mocie ukia. Takum 00pa3om, TaHHBIN [TUKIT

IIPOU3BCACT YCTHIPC IIPOXOJda HIIN YCThIPC UTCPpALlUU.

B utore npu BBIMOTHEHUH KO/Ia MBI TOJYYHM CJISAYIOIINI KOHCOIbHBIN BBIBO (pHc. 18):

number

1
number = 2
3

number

number = 4

PaboTa nporpammbl 3aBeplieHa

Pucynok 18 - KoHCObHBINH BBIBO ITPH UCIIONIb30BaHIHK ITuKa While
Jns nmkiaa while Taxke MOXHO OnpefeTuTh JIOMOJHUTEIbHBIN OJIoK €else, mHCTpyKIuu

KOTOPOT'O BBIMOJHSIOTCS, KOoraa ycinosue pasHo False (puc. 19):
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number = 1

while number < 5:

print(f"number = {number}")

number += 1
else:

print(f"number = {number}. Pabora uyukna sasepweHa")
print("PaboTa nporpammsl 3aeepweHa™)

Pucynok 19 - IIpumep nporpammsl ¢ nukiom While

3aganmne

Bapuant 1

Co3znarb nmporpaMmmy, B KOTOPOM UCIIONB3YETCS CIIEMyIOIas CTpoka: ,mes™ = ,,Python®. Kone
TOTO, B MPOTpaMMe HCIOJIL3YETCs MOACTpoKa: ,first_op*. B maHHO# mporpamMme HE0OX0IUMO
peann3oBaTh oreparop IN ¥ MPOBEPUTh - BXOAMUT JIM IOJACTPOKA C HMEHEM ,first op* B
CTPOKY ,,mes". Pe3yabTaThl Ipo1eMOHCTPUPOBATH HA KOHCOJIH.

Bapuanr

Coznate mporpamMmy, B KOTOPOH HCIOJIB3YIOTCS IEPEMEHHBIE C MMEHaMHU ,,a%“, ,,c* u§
Heo6x011uMo0 nCIOIb30BaTh CIELUAIBHBINA ONEPATOP ,,!=", OTHOCUTENBHO JBYX Map MEPEMEHHBIX
- ,,a" 1 ,,c%, a 3aTeM ,,a“ U ,,e. Pe3ynbTaThl IPOIEMOHCTPUPOBATH HA KOHCOJIH.

BapuanTt 3

Co3nate nporpamMMy, B KOTOPOH MOJIb30BaTeNb BBOJUT TPHU CTPOKU M3 cuMBOsIOB. HeoOxoaumo
BBIBECTH JJAHHBIE CTPOKH OTJIEIBHO HA KOHCOJIb.

Bapuanr 4

Co3math mporpaMMy C HcChojb3oBaHueM I1kia While wu  omeparopa continue.
Lukn while paboTaeT ¢ nepeMeHHO# ,,2*, 3HaUCHHE KOTOPOH M3HAYAIBLHO PaBHO 3. JlaHHBII UK
BBIBOJIUT 3HA4YEHHE IEPEMEHHOHN ,,z* BO BTOpoW cTemeHu. Ilpu kaxaoil urepauuu 3HaUYEHUE
IIEPEMEHHOM ,,2* yBEIMUMBAETCS Ha equHUILy. Korna 3HaueHue epeMeHHON CTaHOBUTCS PABHBIM
6, oneparop continuenpuocranaBiuBaet padoty nukia While.

Bapuant 5

Co3pate mporpamMmy, B KOTOPOM HCHOJIB3YIOTCS TMEPEMEHHBIE C UMEHAMHU ,,* U ,,d.

Heob6xommMo ucronb30BaTh CIEITUATBHBIN OTIEPATOP 5,>="

PeBynLTaTBI NpOACMOHCTPHUPOBATH HA KOHCOJIN.

, OTHOCUTCIIBHO JAHHBIX IICPECMCHHBIX.
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Bapuanur 6.

Co3pate mporpamMmy, B KOTOPOH HCIHONB3YIOTCA: TMEpeMEHHas ,,q

¢ tumnoMm Str,
nepemeHnas ,,w* ¢ tunom float u nepemennas ,,e* ¢ tunmom list. HeoOxoaumo mpu mmim
¢byukuuu type() BoIBeCTH Ha KOHCOJIb THITBI JAHHBIX IEPEMCHHBIX.

Bapmuanr /7

Co3aare mporpaMmy ¢ HCIojb30oBanueM mukiaa for. JlaHHBIH nUKI mepeOHpacT 3HAYEHUs
nepeMeHHOH ,,X* 0T 1 10 5 1 mepeMeHHOM ,,y* OT 2 10 5 ¥ BBIBOJAUT COOTBETCTBYIOIIHE 3HAUCHISI Ha
KOHCOJIb.

Bapuanr 8

Cosaatp nporpammy B cpene PyCharm, B koTopoii BBOASITCS € KITaBUATYPhl TPU IIEPEMCHHBIC

C TUIIOM JaHHbIX INt: ,,a%, ,b* u ,,c*. 3aTeM B IEPEMEHHYIO ,,Z2* 3aIMUCHIBACTCS CyMMa MiTAaHHBIX
MepeMEHHbIX. BBIBECTH Ha KOHCOJIb 3HAYCHUS BBEJICHHBIX IEPEMEHHBIX U CYMMY.

Bapuanr 9

CoznaTth mporpammy, B KOTOPO# MOJIb30BaTENb BBOJUT 5 CTPOK M3 CUMBOJIOB. Heobxonumo
BBIBECTU JIAHHBIE CTPOKH OTIEIHHO Ha KOHCOJIb.

Bapuanr 10

Co3narpe mporpamMmy, B KOTOPOW HCIIOJIB3YIOTCS TMEPEMEHHBIE ¢ UMEHAMU ,,X* U §

Heob6xo1mMo ucronb30BaTh CrieUaIbHBINA OMEPAToOp ,,>="

, OTHOCHUTEJIBHO JIAHHBIX MIEPEMEHHBIX.
Pe3ynbTaThl MpoAEeMOHCTPUPOBATH HA KOHCOJIH.

KoHnTpoJibHbIE BONPOCHI

1. Kakyto posb Beimomssiet komana float B sizeike Python?

2. Uro Takoe Joruyeckast oneparus?

3. Kak MOXHO mepeaaBaTh apryMeHThI Iporpamme?

4. Kakyto poib BeinonHsier pynkius boolean() B sizsike Python?

5. Kakoe MUHHMMalIbHOE KOJUYECTBO APTYMCHTOB MOXHO HNCPEAATh MpOTrpaMME Ha SA3BIKE

Python 3a ogun paz?
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MPAKTUYECKOE 3AHSITUE Nel1 UTEPATUBHBIE KOHCTPYKLIMH.
UAKJI JJIS1 OBXOJIA TIOCJIEJTOBATEJIBHOCTEN. BE3YCJIOBHBIE
OIEPATOPBI IEPEXO/IA K CJEAYIOIIE UTEPALIAMN.

Hear paborpl: V3yueHue WTEpaTHBHBIX KOHCTPYKIIMH W I[HMKIA I o0xoja

nocsenoBaTenbHOCTEeN Ha si3b1ke Python
Heo0xoaumbie MaTepuajibl 1 o6opyaoBanne: I1K, cpena mporpammupoBanus PyCharm

IosicHenus k padore:

Bbixo0 u3 yuxkna. Onepamoput break u continue
Jlist yIIPaBJICHHS [IKJIOM MBI MOKEM UCITOJIb30BATh CIIeIHaIbHBIE
omeparopbl  break wu continue. Omeparop break ocymecTBiaseT BbIXOJ M3 IMKIA. A
oreparop CONtinUe BBIMOIHSIET epeXxo/1 K CiieAyomiel utepamuu ukna. Omneparop break moxer
UCIIONIB30BAThCS, €CIIM B IMKJIE OOpa3yloTCs YCIOBHS, KOTOPBIC HECOBMECTHMBI C €ro
JTaTbHEHIINM BhINIOJIHEHHEM. PaccMoTpum ciienyromuid mpumep (puc. 1):
number = ©

while number < 5:
number += 1

-

ecnu number = 3, BLIXOAUM W3 UUKNAE

e

if number == 3 :
break

print(f"number = {numb

[

r}")

Pucynok 1 - [Ipumep nmporpaMmsl ¢ KCTONBb30BaHKUEM orepaTopa break

3necy umka While mposepsier ycioBue number < 5. M moka number He paBHO 5,
OpEINoNaraeTcsi, 4To 3HadyeHue number OyIeT BBIBOIUTHCS HA KOHCOJb. OJJHAKO BHYTPH LUKIIA
TaKke nposepsiercs apyroe yciosue: if number == 3. To ectb, eciiu 3nauenne NUMber pasuo 3,
TO ¢ momomIpio oreparopa break Beixomum u3 1ukiaa. M B UTOre MbI MOJYYUM CIIEAYHOLIHI

KOHCOJIbHBIN BBIBOJ (pHC. 2):

PucyHok 2 - KoHconpHbI# BBIBOJ ITpH paboTe ¢ oneparopom break
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B ornmume ot omeparopa break omepatop continue BBIMOJHSET MEpexo K CIEAYIOIIEH
uTepalMd  OUKIa 0e3  ero  3aBepuieHus. Hampumep, B mpenbiaymieM — Opumepe

3amenum break na continue (puc. 3):

number = ©
while number < 5:
number += 1

if number == 3 # ecan number = 3, nepexoguMM K HOBOW MTepauuud UWKNa
continue
print(f"number = {number}")

Pucynok 3 - [Ipumep mporpamMMsl ¢ HCIOJIB30BaHKEM orieparopa continue
U B 3TOM Cciiyyae eciu 3HaUSHHE IIEPEeMEHHOM NUMDEr paBHo 3, mocieay e HHCTPYKIUH

mocJjie orneparopa continue ue OyayT BRIOJHATHCS (pucC. 4):

number

number
number

number

Pucynok 4 - KoHCoJIbHBIN BBIBOJ C HCIIOIB30BAaHUEM OriepaTopa continue
Bio:xeHHBIE ITHKJIBI
Kpome Toro, onHM UKIIBI BHYTPHU ce0sl MOTYT COJepKaTh Apyrue HUKIbl. PaccMoTpum 1

pUMep BBIBOJIAa TPOCTOM TabIHUIIBI YMHOXKeHHUs (puc. 5, puc. 6):

& e

pythonProject3 =

Pucynoxk 5 - JIuctuHr koja npu pabote ¢ BIOKEHHBIMH [IUKJIAMHU
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3ss finished with

Pucynok 6 - BbBox koHconmu mnpu paboTe C BIOXKEHHBIMH IUKIAMU
[IpousBeneM aHanu3 AaHHOM IpOrpaMMbl: BHEIIHMM LMK C KOHCTpyKuueid ,while a <
5 cpabaTbIBaeT CTOIBKO pa3, MOKa NMepeMeHHas ,,a* He cTaHeT paBHa 10. BHyTpu manHOTrO 1H®
TaKxecpabaTbiBaeT BHYTPEHHUMN LUK ,»while b <
5. BHyTpeHHuU# UK cpabaThiBaeT A0 TeX MOp, IOKa 3HaYeHUE epeMEHHOH ,,b™ He cTaHeT ®io
5. 31ech CTOUT OTMETUTD, YTO BCE UTEPAIIMMBHYTPEHHETO IIUKJIa CpadaThIBAIOT B paMKaxX OJHO i
JIUIIb UTEpAIlMU BHEIIHETO IUKIa. B Kaxmoil uTepanuy BHYTPEHHETO LMKJIA HA KOHCOJb (puC.
10) BBIBOAMTCS MPOW3BEACHUE 3HAUCHUH ,,a* H,,b*. Koraa BHyTpeHHUIT MK 3aKaHYHUBAET CBOIO P
aboTy, 3HaUeHHE NIEPEMEHHOI ,,b™ cOpachiBaeTcs B €AMHMUILY, a 3HAUCHUE TIEPEMEHHOH ,,a“ yBEIH
YuBaeTCsA Ha eAMHUILY. [locie 3TOro mpoucxXoAUTIEPEX0a K CAEAYIOIICH UTEepalii BHEIIHETO 11
KJIa.
[IpuBenem cieayromui mpuMep BIOXKEHHOTO ITuKIa fOr, Kora Ha KOHCOJU TTOSBIIIOTCS
BCEBO3MOKHbBIC KOMOMHAIMU IBYX CUMBOJIOB (pHC. 7):

pythonProject3 ' g n

R — e mainpy

v

2
C:\Users\user\PycharmProjects\pythonProject3\vel
Xy
XX
Yy
yX

w12 Yl

Pucynok 7 - PaGorta mporpammbl BIOXeHHOTO 1ukia for
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Huxn while (noemopenue)

[ukn while mpoBepsieT MCTHHHOCTH HEKOTOPOrO YCIIOBHS, M €CJIM YCJIOBHE HCTUHHO, TO
BBIMOJIHAIOTCS MHCTPYKUMH 1ukiaa. OH wuMmeer cueayiomee (opMalbHOE CTaHIApTHOE

onpeneneHue (puc. 8):

while ycnoBHOe_gBblpaxeHue:
WHCTPYKUMK

Pucynok 8 - Koncrpykuus nukia while

[Mocne kmoueBoro cioBa While ykasbiBaercsi ycj0oBHOE BBIpaKEHHE, U TIOKA 3TO BBIPAKCHHE

BO3BpallacT 3HAYCHHUC Tme, 6y,[[eT BBINOJIHATHCS OJIOK HHCprKHHﬁ, KOTOpHﬁ HACT JaJICC.

Bce HHCTPYKIIMU, KOTOPBIC OTHOCATCA K LUKITY While, pacnojiararoTcd Ha IOCICAYIOIINX

CTpPOKaXx U JIOJDKHBI KIMETh OTCTYI OT Hauasa KiroueBoro ciosa While (puc. 9):
number = 1

while number < 5:

print(f"number = {number}")

Pucynoxk 9 - [Tpumep padoTs! riukia while

B nannom ciydae iuki While Oyiet BRITOTHSTBCS, TOKa IepeMeHHast NUMber menbiie 5.
Cam 070K IUKJIa COCTOUT U3 ABYX MHCTpYKUHMH (puc. 10):

print(f"number = {number}")

1

number += 1

Pucynox 10 - KoHcTpyKimm nukia

3/ech CTOMT 0OpaTUTh BHUMAHKUE Ha TO, YTO OHM MMEIOT OTCTYITBI OT Havasa oreparopa While
- B JJAaHHOM cJy4ae OT Hayama cTpoku. bmaromaps stomy Python moxer ompenemuth, u9TO
OHM TMpHUHAUIe)KAT LUKIy. B caMoM 1uMKIe cHauyana BBIBOJAWUTCS 3HA4YEHHE MEPEMEHHOMN
number, a MOTOM el mpucBaMBaeTcsi HOBOe 3HaueHHe. Takke CTOMT He 3a0bIBaTh O TOM, YTO
nociaensas UHCTpykuust print(""Padora mporpammsl 3aBepmieHa') HE HMMEET OTCTYNOB OT

Hayajia CTPOKH, [IOATOMY OHa HE BXOAMT B LUKJ while.
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Becsk nporecc 1ukia MOXKHO NpeACTaBUTh CIIELYIOIUM 00pa3oM:

1. Cuauasa npoBepsieTcs 3HaUCHHE IepeMeHHOoN NUMber - 6osbiie i ono 5. M mockosbky
BHayaJle IEpeMEHHas paBHa 1, TO 3TO yciaoBHe Bo3Bpamaer True, 1 1o3TOMY BBIITIOJIHSAIOTCS
MHCTPYKLIUU LIUKJIA;

2. VHcTpyKuuu LMKIIA BBIBOJAT Ha KOHCOJIb CTPOKY number = 1. I nanee 3HaueHue
NepeMEHHOI number yBeIMYMBAETCS HA €AMHUILY - TeNepb OHA paBHa 2. OJTHOKpaTHOE
BBINOJIHEHUE OJI0KA MHCTPYKIIMI IIMKJIAa Ha3bIBAaeTCs UTepaumeii. To ect TakuM 00pazom, B
LIUKJIE BBINOJIHSIETCS [IEpBasi HTepauus,

3. CHoBa nposepsiercst yciaoBue number < 5. OHo 110 npexxHeMy paBHO TrUE, Tak Kak
number = 2, mo3ToMy BBIITOIHSFOTCS HHCTPYKIIUH [IUKIIA;

4. HHCTpyKUMU LMKIIA BBIBOAAT Ha KOHCOJb CTPOKY number = 2. 1 nanee 3naueHue
HepeMEeHHON NUMDEr OmsITh YBETMUYMBACTCS HA SAMHHMILY - Teleph OHa paBHa 3. TakuM 0Opazom,
BBITIOJIHAETCS BTOpasi UTEpalus;

5. Omnsare npoepsiercs ycinoBre Number < 5. OHo 1o npexHeMy paBHO True, Tak Kak
number = 3, TO3TOMY BBITIOJIHSIOTCSI HHCTPYKIIUU ITUKJIIA;

6. HWHcTpyKimu IMKIa BEIBOASAT HA KOHCOJIb cTpoKy humber = 3. U nasnee 3HaucHue
IepeMEeHHON number ONATh YBEIUYMBAETCS HA €AMHULLY - TENIEpb OHA paBHa 4;

7. Cuoa nposepsiercst ycinoue Number < 5. OHo 1o npexxHeMy paBHO TrUE, Tak Kak
number = 4, TO3TOMY BBINOJHSIOTCS HHCTPYKLIUH 1IUKJIIA;

8. MHCTpyKIMHU LUKIIA BRIBOIST HAa KOHCOIb CTPOKY Number = 4. U nanee 3HaueHue
NepeMeHHO number ONATh YBEJINYMBAETCS HA €IMHUILY - Tenephb oHa paBHa 5. To ecTb
BBITIOJTHSIETCS UETBEPTAasl UTEpaLys;

9. U BHOBB mpoBepsieTcs ycnore number < 5. Ho Teneps oHo paBHo False, tak kak number
=5, IO2TOMY BBIIOJHAIOTCS BBIXOJ U3 IIUKJIA. Bee nuki - 3apepmmics. Jlaneme yxe
BBITIOJIHSIOTCS AEUCTBUSL, KOTOPBIE OIIpeIeeHbl ocie Hukia. Takum 00pa3om, JaHHBIN [TUKI
IIPOU3BENAET YETHIPE MPOX0Ja WM YETHIPE UTEPALIUU.

B utore npu BBIOJHEHUH KOJIa MBI MTOJTYYUM CJICIYIONINI KOHCOIBHBIN BbIBO (puc. 11):

number
number
number

number = 4

PaboTta nporpammbl 3aBeplueHa

Pucynok 11 - KoHCOMbHBIN BBIBO IPH MCITOJB30BaHKUH IuKIa While
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Jus mmkina while taxke MOXHO ONpeaenuTh MOMOJHUTEIbHBIN OOk else, mHcTpykuuu

KOTOPOTO BBIMIOJIHAIOTCS, Kornia ycnosue paBHo False (puc. 12):

number = 1

while number < 5:

print(f"number = {number}")

number += 1
else:

print(f"number = {number}. PaboTa uukna 3asepuweHa”)
print("PaboTa nporpammsl 3aeepweHa”)

Pucynoxk 12 - [Tpumep nporpammsl ¢ mukiiom While

3ananue

Bapuanr 1

Co3aarh mporpamMmy ¢ HCIojb30BaHueM nukia for. JlaHHblii HUKI mepeOupaeT 3HAYCHHS
MePEeMEHHOH ,,a“ oT 3 10 7 u nmepeMeHHoH ,,b* oT 10 10 13 1 BHIBOAUT COOTBETCTBYIOLIUE FBEH
Ha KOHCOJIb.

Bapuanr 2

Co3marb mporpamMMmy, B KOTOpPOM MPOHMCXOAMT MEepedop IIEMEHTOB  CIHCKAa C
uMeHeM ,words® npu nmomony nukiaa While.

Bapuant 3

Co3aath IporpaMMy, B KOTOPO#l peai30BaH oreparop Beixoja u3 mukia break. M3nauaasao
BBOJUTCS TIepeMeHHast ,num® co 3HadeHueM 0. [lpm kaxaol wrepamuu IUKIa 3HAYCHHE
TepeMeHHON »num-® YBEITUIUBACTCS Ha SIMHUILY. Korna 3HAYCHUE
MEPEMEHHON ,,num® CTAaHOBUTCS paBHBIM 3, omepatop break 3aBepmiaer paboTy mnukia €a
KOHCOJIH JIOJDKHBI OBITh BBIBE/ICHBI 3HAUCHUS 1 1 2).

Bapuanr 4

Co3math mporpaMMmy C HcChojb3oBaHueM I1ukia While wu  omeparopa continue.
[uxa while paboTaer ¢ mepeMeHHOI ,,2*, 3HaUEHUE KOTOPOW M3HAYATIBHO paBHO 3. JlaHHBII UK
BBIBOJUT 3HAYEHUE IEPEMEHHOUN ,,z* BO BTOpOW creneHu. [Ipm ka0l uTepanuu 3HaYeHUE
MEPEMEHHOM ,,Z2* yBEIIMUYMBAETCS Ha enuHUIly. Korjna 3HaueHrne nepeMeHHOM CTAaHOBUTCSI PAaBHBIM

6, oreparop continuempuocranaBauBaet padoty mukiaa While.
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Bapuaunrt 5
Co3naTh mporpammy, B KOTOPOi peain30BaH orneparop Bbixoja u3 nukia break. M3navansHo

BBOJUTCSI NEPEMEHHAS  ,,8™

co 3Hauenuem 0. [lpm  KaxJgOW WTEepaluy LUKIA 3HAUYCHHUE
MEPEMEHHON ,,$“yBEIMYMBACTCS Ha eauHuIly. Korja 3HaueHue NmepeMeHHOM ,,$* CTaHOBUTCSA
paBHBIM 5, omepatop break 3aseprmaer paboty mnukia (Ha KOHCOJNM OJDKHBI OBITh BBIBEICHBI
3Ha4YeHH C 1 110 4 BKIIFOYMTEIIBHO).

Bapuaur 6

“ ¢ TunoM Str,

Cozpate mporpaMmy, B KOTOPOM HCHOJB3YIOTCS: IEPEMEHHAS ,,(q
nepemenHas ,w* ¢ tunom float u nepemennas ,,e* ¢ tunom list. HeoOxoaumo npu romam
¢bynkiun type() BBIBECTH Ha KOHCOJIb THIThI JaHHBIX TIEPEMEHHBIX.

Bapuaur 7/

Co3nare mporpamMMmy ¢ HcHosb3oBaHueM Iukia for. JlaHHbelid nuki nepeOupaeT 3HAUCHUS
MepeMeHHOH ,,X* 0T 1 710 5 1 mepeMeHHOM ,,y* 0T 2 10 5 ¥ BBIBOJAUT COOTBETCTBYIOIIHE 3HAUCHISI Ha
KOHCOJIb.

Bapuanr 8
Co3naTh nporpamMMy ¢ UCIOJIb30BaHMeM 1ukiIa While 1 mepeMeHHoi ,,y*, 3HaueHHEe KOTOPOid,
M3HAYalbHO, paBHO 2. JIaHHBIN LUKI BEIBOJUT 3HAUYEHUS IEPEMEHHOM ,,¥* B TPEThEW CTENICHU 1
TeX IOp, OKa 3HAYCHUE MTEPEMEHHOH ,,y* He cTaHeT paBHbIM 10. [Ipy ka0l uTepanuy 3HaYeHUE
MIEPEMEHHOM ,,y* yBeIUUUBaeTCs Ha 2.
Bapuant 9

Co3gath mporpamMmy ¢ wucmoib3oBanmeM 1ukiaa  While wu  omeparopa  continue.
Lukn while paboTaer ¢ nepeMeHHOI ,,q*, 3HaUCHHE KOTOPO M3HAYAIBHO paBHO 32. JIaHHBIN HUKIT
BBIBOJMT 3HA4YCHUE IEPEMEHHOM ,,q“ BO BTOpOH cremeHu. IIpu Kaxmoil uTepanuy 3HA4YECHUE
NepeMEHHOM ,,q* yBennunBaeTcs Ha yeTbipe. Koryia 3HaueHne nepeMeHHO CTaHOBUTCSI PaBHBIM
1024, omepaTop continue nmprocranasiuBaeT padoTy nukia While.

KoHTpoJibHbIE BONPOCHI

1. Kakyto ponb Bemomnnset uukin for B si3eike Python?

2. UTo TaKkoe onepaTop BBIXO/a U3 IHUKIa?

3. Kak MOXHO nepeniaBaTh apryMeHThI oriepaTropy?

4. Kakyto poiib BEIONHsIET QpyHKIHs reverse(x) B si3pike Python?

5. Kak MOXHO HCTONB30BaTh oneparop Not B s3bike Python?
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ITPAKTUYECKOE 3AHATHUE Nel2 M TEPATUBHBIE KOHCTPYKIIUMU.
HOUKJI C YCIOBHUEM. HAITMCAHUE ITPOI'PAMM C

NCHOJb30BAHUEM HUKJIA C YCJIOBUEM.
Heab padoTsl: M3yueHne uTepaTHBHBIX KOHCTPYKIMI | IIMKJIA C YCIOBUEM Ha si3bike Python.
Heo0xoaumblie maTepuaiibl 1 odopynoBanue: [1K, cpena nporpammuposanus PyCharm

IHosicHenus: k padore:

Huxkn for 6 azsike Python
Crenyromuii IUKII, KOTOPbIA MbI pa3oepem - muki for. JlaHHBIH UK TPOU3BOAMT IIEpedOp H
€KOTo Habopa 3HAYEHUI U MOMEIIAaeT KaXK/10e 3HaYCHHE B IEPEMEHHYIO, a 3aT€M B I[UKJIE MOKHO
MIPOU3BOJIUTH NEUCTBUS (MaTeMaTU4YecKue, TIOTHYeCKUe U T.I1.) ¢ JaHHOHM nepemeHHOU. [TocMoTp

uM Ha popmy KoHCTpYyKIMH nukia for (puc. 1):
Navigate Code Refactor Run
pythonProject3 = g main.py & main ¥

2 — & mainpy

pyth

Pucynok 1 - Koncrpykuus nukia for
[Tpu BINONHEHUH LUKIIA Ha si3bIke Python mpoucxoaut mocienoBarenbHOE MOMyUYCHHE BCEX 3
HayeHU U3 Habopa U nepenavya Ux nepeMeHHoi. IlpuBenem ouH U3 BapuaHTOB MPUMEHEHUS 11

knafor (puc. 2):
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pythonProject3
o —

UONEILNON i

0 -
:\Users\user\PycharmProjects\pythonProject3\vel

m g & Y

C
0]
il
2
3
4
9

3 Bookmarks

Process finished with exit code 0

Structure

Pucynok 2 - Pabota mporpamMmsl ¢ UKIOM for pu nepenaye 3HaUCHUIT

[MpousBeneM aHAIM3 JAHHOI MPOrPaMMBbI: B CTPOKE 2 BBOJUTCS OJTHOCTPOYHBIH KOMMEHTAP
i, B CTpOKax 3 -
4 peann3oBaH UK ,,for®, KOTopslil mepedupaeT 3HaUCHUSI MHUMO# IEPEMEHHOI | BOIPEIeICHHO
M  Juana3oHe.  37eCb  CTOMT  OTMETHTh, 4to B  KoHcTpykuum  range (0,
6) He BBIBOJAMTCS 3HAUYCHHUE 6, TO3TOMY, €CJIM HYKHO PeaIM30BaH MPOTrPaMMy C BBIBOJOM OT Kak
Or0-TO YHCJIa TIOYUCIIO 6 BKIIOYHUTEILHO, HeoOXxoquMo Hamucatb range (0, 7).

JlaHHOMY IMKJTY MOYKHO IepeiaBaTh He TOJIBKO HU(pEI, HO U cioBa. B Takom ciryuae, nuki fo

I Oyzer nepeOuparhs He 3HAUYCHHUS, 2 CHMBOJIBI B CJIOBO, KOTOpoe OyZeT repeaHo MUKy (puc. 3):
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&
pythonProject3  f§ ma
g & — fma
< pyth

- ]

o —

C:\Users\user\PycharmProjects\pythonProject3\vei

Pucynoxk 3 - Pabota mporpammel ¢ ukiiom for mpu nepenaye OyKBEHHBIX CHMBOJIOB

Co0TBETCTBEHHO, €CIi OBl B CIIOBE, KOTOPOE 3alTUCAHO B IIEPEMEHHYIO ,, M, ObLIO ObI OOJIbIIE

CHMBOJIOB, HTEpAlil IUKJIa OO ObI GOJIbIIE.

Hcnonvzosanue onepamopa if ¢ Python
Omneparop ,,if™ 3anuchIBacTCS ¢ YCIOBHBIM BBIPOKCHUEM, a Jalice MOTYT CJI€A0BaTh O/HA

WJIM HECKOJIBKO YacTel ,elif™ u HeoOs3aTenpHas 4acTsh ,,else™. OOmas hopma 3amnucu oneparopa ,,

if“BbITIISIUT Tak (puc. 4):

main.py

AN NV VNNV

Pucynok 4 - CunTakcuc ucnoyib3oBanus oneparopa _if*
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PaccMoTpuM BapHaHThI HCIIOIB30BaHUs oneparopa ‘if” (puc. 5, puc. 6, puc. 7, puc. 8):

E_Ej File Edit
pythonProject3 =
— i mainpy

v

i}
@,
:
a
Rl

B —

main

C:\Users\user\PycharmProjects\pythonProject3)\

[lepemeHHada a: 25

Process finished with exit code 0

Pucynok 5 - [Ipumep paboThl IporpaMMbl ¢ UCIIOIB30BaHUEM oreparopa _if'

B nanHOM citydae, eciiu 3HaYCHHE TIEPEMEHHOM ‘a’ 0oJbIle, 3HaYCHHE IEpeMEeHHOH ‘b’ (4To 5
BJISI€TCS] ICTUHHOM ), BBIBOJUTCS 3HAaUEHHUE [IEPEMEHHOM ‘a’.

pythonProject3
—  { main.py

v

r Project

1))

o —

main

C:\Users\user\PycharmProjects\pythonProject3\
[lepemeHHas b: 15

Process finished with exit code 0

m b & VI

Pucynoxk 6 - IIpumep paboTbI mporpamMMsl ¢ UCTIONIb30BaHuE oneparopa _if*

Y OTBETBJICHUs _else*
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[TosicauM paboTy MpOrpaMMBbI TIOCIIETHETO TPUMEpPA: B CTPOKAX 2 M 3 BBOJISATCS NTEPEMECHHBIE
‘a’u ‘b’. B cTtpokax 5 -
8 peasin3oBanbl oneparop ‘if” u orBeTBieHUE ‘else’. YcimoBue cieayoniee: eciv 3HaYeHue mnepe
MEHHOM ‘a’ 0oJIblIIE WM PaBHO 3HAYEHUIO IIEPEMEHHON ‘b’, TO Ha KOHCOJIb BBIBOAUTCS [IEPEMEH
Hag ‘a’. B npoTuBHOM cily4yae, Ha KOHCOJIb BRIBOAUTCS nepeMeHHas ‘b’. JlannoeycinoBue He BbII

OJIHACTCA, IIO3TOMY HAa KOHCOJIb BBIBOAUTCS IIEPEMCHHAA ‘b’.

£ e

pythonProject3

°_
C:\Users\user\PycharmProjects\pythonProject3\
3HaYeHNSA MepeMeHHbIX paBHb

Process finished with exit code 0

m i & Yl

Pucynox 7 - Ilpumep paboTbl mporpamMMsl ¢ UCTIONIb30BaHuE oneparopa _if",

oanoro otBetBieHus _elif* u _else’
B nannoli cutyanuu, cpabaThiBaeT yCIOBUE B CTPOKE 7, TaK KaK 3HAYCHUS NEPEMEHHBIX PaBH

BI. HOBTOMy, Ha KOHCOJIb BBIBOJUTCS COO6H_I6HI/IG 0 TOM, YTO 3HAYCHUS JAaHHBIX IICPEMCHHBIX PaB

HBEI.
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&
pythonProject3 ~

% .

b)|

C:\Users\user\PycharmProjects\pythonProject3\venv\Scripts\python.exe
3HayeHne nepeMeHHol a paBHO 5

Process finished with exit code ©

Pucynoxk 8 - [Tpumep paboTsI MporpaMMbl ¢ HCIIOJIB30BaHKE oreparopa _if",

HecKosbkux oTrBeTBieHui _elif* u _else*

[Iporpamma uaeT mociie10BaTeIbHO: UACT C BEpXHEH CTPOKH 0 MOcienHen (IIpu BO3MOKHOC
TH) U TIOCIIEIOBATEILHO TIPOBEPSIET BBHIOJTHEHUE BCEX yCJIOBHM. B aHHOM cuTyanuu, ycioBHE B
CTPOKES yCJIOBHE HE BBIMOJHAETCA, TAK KaK 3HAUCHUE NIEPEMEHHOM ‘a’ HEe TPEBOCXOAUT 3HAYEHU €
nepemMeHHoi ‘b’, mostomy komanma print() B crpoke 6 mpomyckaercsa. YcimoBue B 7- Oi
CTPOKE TaK)e HEBBIMOJHAETCS, TaK KaK YMCIIO 5 He paBHO umciy 8. 3aTem, yciaoBue B cTpoke 9
BBITIOJTHSETCS, TAK KaK MIPH BO3BEACHHUH YHCJIA 5 BO BTOPYIO CTEINEHB, MoiydaeTcst uncio 25. E
cI YCIIOBHE B 9-
OMCTPOKE BBHIMIOJIHSIETCS, TO KOMIWJISITOP MPOITYCKAET BCE MOCIEIYIOLINE YCIOBUS.

Apupmemuueckue onepayuu ¢ Python

Huxe IpeaACTaBJICHA Ta6n1/ma C OCHOBHBIMH apI/I(I)MeTI/I‘IeCKI/IMI/I orepanruiaMn, KOTOPbIC

MOYHO HUCTIOIB30BaTh B si3bIK Python (cm. Tabm. 1).
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Tabn. 1. Apudpmernyeckue ornepanuu B s3bike Python

ApudmeTHieckue onepawmm

Onepauus O603HavYeHue MNpumep
CnoxeHune + 3+ 4 =7
BblunTanue = 7 -2=25
YMHOXeHune * 2 * 2 =4
Oenenue / g 172 =4
LlenouncnexHoe genexue // 9 // 2 =4
OcTaToK oT AeneHus % 9 % 2 =1
Bo3seaeHue B cTeNeHb * % 2 *% 3= §

Omnepatop “+”. JlanHblii oniepaTop 00bEIUHSAET CTPOKHU, KOTOPAsi COCTOUT U3 OTMIEPAH]IOB.

PaccmoTrpum npumMep paboThl JanHOTrO oneparopa (puc. 9):

q + w)

main

C:\Users\user\PycharmProjects\pythonProject3\
PesynbTaT: abcdef

Process finished with exit code 0

Pucynok 9 - [Ipumenenue orneparopa ctpok —+l ¢ AByMs cTpokaMu

m dh & Y

[TocMoTpuM Ha peanu3alyio JTaHHOTO onepaTropa ¢ TpeMs crpokamu (puc. 10):
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qg+w+e)

C:\Users\user\PycharmProjects\pythonProject3\
Pe3ynbTaT: abcdefghi

Process finished with exit code 0

Pucynoxk 10 - [Ipumenenue oneparopa cTpok —+l ¢ Tpemst ctpokamu

Pabotast ¢ TaHHBIM OTIEPaTOPOM CTPOK, MOKHO HE OTPAHUYHMBATHCS IBYMS WIIM TPEMSI CTPOKa

mu (puc. 11):

& Ele Edit
pythonProject3 = g

e main.py

q+w+e+r +t)
¢_
C:\Users\user\PycharmProjects\pythonProject3\venv'

PesynbTaT: abc def ghi jkl mno

Process finished with exit code 0

Pucynok 11 - [Ipumenenue oneparopa cTpok —+| ¢ GOJIBIINM KOJTUYECTBOM CTPOK
Omneparop “*”. JlaHHBIN onepaTOp CO31AET HECKOJIBKO KoMK CTpoK. IlocMoTpuM Ha cuH
TaKkcHC JaHHOTO omepaTtopa (puc. 12):

Navigate Co
pythonProject3 = g main.py

— @ mainpy

Pucynok 12 - CuHTakcuc ucronb30BaHus oneparopa —*|
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[TpuMenum ganHbI onepatop (puc. 13):

E e

pythonProject3

— e mainpy

I Project

¢._.

:\Users\user\PycharmProjects\pythonProject3\venv'

C
PesynbTaT: abc abc abc abc

Process finished with exit code 0

Pucynok 13 - [lpumenenue oneparopa ctpok —*| mpu paboTe ¢ 0JHO# CTPOKOit

[TpumeHuM qaHHBIN orepaTop ¢ AByMsl cTpokamu (puc. 14):

jate Code Refactor Run T

main g —

C:\Users\user\PycharmProjects\pythonProject3\venv'

Ctpoka z: abc abc abc
Ctpoka s: def def

m g & Yl

Process finished with exit code 0

Pucynok 14 - [Ipumenenue onepatopa ctpok —*| mpu pabote ¢ IByMs CTpOKaMu

®ymnkius type() Bo3Bpamaet THII 00bEKTa, KOTOPBIN mepenaetcs. [locMoTpuM Ha ipuMep

UCIIOJIb30BaHUs JaHHOU QyHKImu (puc. 15):
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iz =3

28y = 3.2

3 x=[1, 2, 3, 4]

4 print("z:", type(z)) Output
5 print("y:",type(y))

6 print("x:",type(x))

z: <class 'int'>
y: <class 'float'>
x: <class 'list'>

Pucynoxk 15 - Cunrakcuc ¢pynkiuu type()

B nanHOM citydae B epeMEHHYIO Z 3alMChIBACTCS IEJI0C YUCIIO 3, B TIEPEMEHHYIO Y - YHCIIO C
IUIABAOIIEeH TOUKO# 3.2, a B mepeMeHHyo X - cnucok uucen [1, 2, 3]. CooTBeTCTBEHHO, CHaYaja
BBIBOJMTCS THIT 00bekTa Z (int), 3arem tum oobekta Y (float) u Tum odowvekra X (type).

Oyuknus issubclass() mposepsier, sABisIETCS JIM KIacc MOIKIACCOM OJHOTO MJIM HECKOJIBKHX

JPYTUX KJIAcCOB, IOCMOTPUM Ha IPUMEDP €€ UCIOoJIb30BaHus (puc. 16):

1 print(issubclass(int, bool))
print(issubclass(bool, int))
3 print(issubclass(bool, object))

N

Output
False

True
True

Pucynoxk 16 - Cunrakcuc ¢pyukiuu issubclass()
@yukuus isinstance() mposepsieT, sSBISETCSA JTH OOBEKT IK3EMIUISIPOM OJJHOTO HIIH

HECKOJIbKO Ki1accoB (puc. 17):

1 print(isinstance(True, str))
2 print(isinstance(True, bool))
3 print(isinstance(True, int))
Output

False

True
True

Pucynok 17 - Cunrakcuc ¢pynkimu isinstance()
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Bnaooswcennvie yukivl (nosmopenue)

Kpowme Toro, o1Hu HIUKIIBI BHYTPHU ce0sl MOTYT COJIEpXKaTh Apyrue HUKibl. PaccMoTpuM 1

pUMep BBIBOJIA TPOCTON TabauIbl yMHOKeHus (puc. 18, puc. 19):

Pucynok 19 - BeiBog koHcOnu npu paboTe C BIOKEHHBIMH IUKIAMHU

[IpousBenem aHanmu3 JaHHOM NpPOrpaMMbl: BHEMIHMM MK ¢ KOHCTpykuueil ‘while a <

5’ cpabatbiBaeT CTONBKO pa3, IOKa NepeMeHHas ‘a’ He craneT paHa 10. BHyTpu maHHOTO IIMKIIA
TaKxecpabaThIBaeT BHYTPEHHHU LUK ‘while b <

5’. BuyTpenHuil nuki cpabaThIBaeT 10 TEX MOp, ITOKa 3HAUYCHHE EpeMEeHHOH ‘b’ He cTaHeT paBH
0 5. 31ech CTOUT OTMETUTh, YTO BCE UTEPAIIMMBHYTPEHHETO IIUKJIa CpadaThIBalOT B paMKaxX OIHO
i JMIIB UTepaly BHEUIHETO IUKIA. B Kax10il uTepanuy BHyTPEHHETO IMKIIA Ha KOHCOJIb (pHUC.
10) BeIBOIMTCS TpoU3BeieHHE 3HaUeHu ‘a’ u‘b’. Korjna BHyTpeHHUI MK 3aKaHYMBAET CBOIO P
aboTy, 3HaUeHUe nepeMeHHol ‘b’ cOpackiBaeTcs B €IUHUILY, a 3HaUEHHE TIepEMEHHON ‘a’ yBenu
yiBaeTcsl Ha enuHuLy. Ilocie 3Toro mpoucxoauTnepexo K caeayoeil nTepaluu BHEITHETO 11

KJ1a.
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[TpuBenem crnemyromuii mpuMep BIOXKEHHOTO nukIiIa for, korma Ha KOHCOJU MOSIBIISIOTCS

BCEBO3MOXKHBIE KOMOMHAIINY ABYX CHMBOJIOB (pHc. 20):

pythonProject3 ' {4
o -

0 —

C:\Users\user\PycharmProjects\pythonProject3\vel
Xy
XX
Yy
yX

Pucynok 20 - Pabota mporpamMMsbl BI0KEHHOTO IrKia for

3aganue

Bapuanr 1

Cozpate mporpammy, B KOTOpo# BBoAsTcs cnucku ‘m’ = [1, 3, 5, 7, 9] u ‘x’ = [11, 23, 35].
HeoOxomuMo paccyMTarth KOJUYECTBO DJIEMEHTOB B JIAHHBIX CIUCKAaX M BBIBECTH JIaHHBIC
3HAYCHUS Ha KOHCOJIb.

Bapuant 2

Co3marh mporpamMMmy, B KOTOpPOW  MPOHWCXOAUT TMepedop  DIJIEMEHTOB  CIHUCKA C
umeneM ‘words’ ipu momory nukia While.

Bapuant 3

Co3ath mporpammy, B KOTOPO# BBOAUTCS criucok ‘X’ = [1, 2, 3, 4, 5, 6]. HeoO6xoaumo HaiTi

MHHUMAJIBHBIA DJIEMEHT B JAHHOM CITMCKE M BHIBECTH €TI0 Ha KOHCOJIb.

Bapuanr 4

Co3maTth IporpaMMy, B KOTOPOIl HCHOAB3YETCSA CTPOKA ‘z° = ¢
porp Y, p y Y

abc’. Heo6xoauMo npuMeHuTh
orepaTop “*” u BBIBECTH JaHHYIO CTPOKY 4 pa3a MOJpsI B CTPOUKY.
Bapuant 5
Co3nath mporpammy, B KOTOPO peali30BaH oreparop Bbixoaa u3 1ukia break. M3navansHo
BBOJUTCS TiepeMeHHas ‘s’ co 3HaueHuem 0. Ilpu KaXJ0M HTEepaluy IUKJIA 3HAYEHUE
MEepEeMEHHON ‘s’yBenuuuBaeTcs Ha eauHuIly. Korma 3HaueHuWe MepeMeHHOM ‘S’ CTaHOBHUTCS

paBHbIM 5, omeparop break zaBeprraer pabory nukia (Ha KOHCOJH JOJDKHBI OBITH BBIBEICHBI

3Ha4YeHHs ¢ 1 10 4 BKIIFOYUTENIBHO).
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Bapuaur 6
Co3znarb nporpaMMy, B KOTOPOH UCIIOJIB3YIOTCS NepeMeHHbIe ‘a’ u ‘b’. Peanu3oBars B 1aHHOU
nporpamme omeparop ‘if’ co ciemyrommM ycioBueM: €CIM 3HaueHUE TEPEeMEHHOU ‘a’ OoJblie,
YeM 3HaueHHE MepeMeHHON ‘b’, TO BBIBOAUTCS 3HAUEHUE NEpeMeHHOU ‘b’; ecnu 3HaYeHUs
MIEPEMEHHBIX PaBHbI, TO BHIBOJUTCS cOOOIIeHNE ‘3HAYEHHS TePeMEeHHBIX PaBHbI’; B IPOTUBHOM
cily4yae, BBIBOJMTCS 3HaYeHWE MepeMeHHOoU ‘b’. Peaim3oBaTh Bce Tpu utTepanuu (B Kakmaou
WTEpaluy BHITIOJIHAETCS CBOE yCIIOBHE). Pe3ynbTaThl NpoeMOHCTPUPOBATH HA KOHCOJIH.
Bpaunar 7
Cosznath mporpamMmy, B KOTOPOH MPOMCXOAUT TepedOp IJIEMEHTOB CIHCKA C UMEHEM
‘words’ = [‘one’, ‘two’, ‘three’, ‘four’] npu momoru rukia while.
BapuanTt 8
Co3zath mporpaMmy ¢ UCIoJib30BaHueM Iukia While u nepemeHHo# ‘y’, 3HaUe€HHE KOTOPOH,
W3HAYaNbHO, paBHO 2. J[aHHBIM UK BEIBOJUT 3HAUCHUS IEPEMEHHO ‘Y’ B TPEThEH CTENeHu 10
TeX Mop, MoKa 3HaUeHue nepeMeHHoi ‘y’ He ctaneT paBHbIM 10. [Ipu kaxknoit urepanyu 3HaueHUE
IIEpEMEHHON ‘y’ yBelIMunBaeTcs Ha 2.
Bapuant 9
Co3aath IporpaMMy, B KOTOPO#l peai30BaH oreparop Beixoja u3 nukia break. M3nauaasHo

BBOJUTCSI NEpeMEHHas ‘S’

co 3HayenueMm 0. Ilpm kaxmol wWTEepanuy NHKIA 3HAYCHHE
nepeMeHHoN ‘s’ yBenuumBaeTcsi Ha enuHuily. Korja 3HaueHue mepeMeHHOM ‘S’ CTaHOBUTCSA
paBHbIM 5, oreparop break sasepriraer paboTy mnmkia (Ha KOHCOJHM JOJDKHBI OBITH BBIBEICHBI
3Ha4eHHs ¢ 1 1o 4 BKIFOUUTENIBHO).

Bapuant 10

Co3nmath mporpammy, B KOTOpoi BBoauTCs crimcok ‘x’ = [104, 3452, 4543, 45, 5678, 36].
Heo0OxoaumMo HaliTH MUHUMAIbHBIN U MaKCUMaJIbHBINA JIEMEHT B JAHHOM CITIMCKE U BHIBECTH €T0
Ha KOHCOJIb.

KoHTpoJsibHbIE BONPOCHI

1. Kakyto posb Beimomssiet 1uki While B sizsike Python?

2. UTo TaKkoe onepaTop MpephIBaHuUs IUKIa?

3. Kak MoxHO niepeiaBaTh apryMeHThI ITUKITY?

4. Kakyto poib BBITONHSAET QyHKIHS Max(X) B si3pike Python?

5. Kak moxHO ncnons3oBats oneparop and B sizeike Python?
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