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BBEJIEHHE

B Hacrosmee BpeMs 0co0oe 3HAU€HHE I BCEX OTpacied 3KOHOMUKHU
OPUHUMAET aBTOMATH3alMs MPOU3BOACTBEHHBIX mponeccoB. s pa3paboTku
OpUIOKEHUH MacmTaba MOpeanpusITHs HeoOXOIUMO BIAJACTh COBPEMEHHBIMH
METOJAaMH  CO3/IaHUS  CJOXKHBIX  MPOTPAMMHBIX  TMPOAYKTOB, a  TaKXKe
WHCTPYMEHTAapUEM pa3pabOTKU MPOrPAMMHBIX CPEJICTB.

Oco0oe 3Ha4YeHHE MpU MOATOTOBKE CHEIHaIucTa B cepe MHPOPMAIMOHHBIX
CUCTEM U TEXHOJIOTMM HMMEeT MpaKTUYecKas TMOJArOTOBKA  CHEIHAIKNCTA:
NPOM3BOJCTBEHHBIC  3aJaud  aBTOMATW3allUd  CBS3aHBI C  MHOTOIOTOYHBIM
IpOrpaMMUpPOBAHUEM, HCIOJIb30BaHUEM 0a3 JaHHBIX, NPUMEHEHHEM CII0KHBIX
CTPYKTYD JaHHBIX.

CnoXXHOCTh OCBOCHMSI TEXHOJOTHI MpPOrpaMMHUpPOBAHUS, B COBOKYITHOCTHU C
IOCTOSTHHBIM POCTOM 3HAYMMOCTH HMH()OPMAIIMOHHBIX TEXHOJIOTMH, yKa3bIBaeT Ha
HEOOXOMMOCTh MOJTOTOBKH CHEIIMATUCTOB B 00JACTH MPOTPAMMHUPOBAHHUSL.

YuebHoe mocoOre HampaBJICHO Ha pa3BUTHE CICAYIOUIUX MpodecCuoHaIbHbIX
KOMIICTCHIMN:

— CIIOCOOHOCTh K MPOEKTUPOBAHUIO  0a30BBIX U MPUKIIATHBIX
uH(popmarmonHbix TexHonoruit (IIK-11);

— CIIOCOOHOCTh  pa3palaThiBaTh CpPENCTBA peanu3alnud WHOOPMAIMOHHBIX
TEXHOJIOTUN (MeToMueckue, uH(OPMAaIMOHHBIE, MaTeMaTHUYeCKue,
aNIropuTMUYECKHUE, TexHuueckue u nporpammusie) (I1K-12).

OcHOBHast 1Ledb W3YYEHHUS OUCHUIUIMHBI «OCHOBBI aNTOPUTMHU3ALUU |
IPOrPAMMUPOBAHMS: U3YYCHUE U TMOJyYEHHUE MPAKTUYECKUX HABBIKOB B 00JIACTH
COBPEMEHHBIX CpEICTB M METOAOB pa3pabOTKH, aJrOpUTMOB, OCHOBHBIX
CUHTAKCUYECKNX KOHCTPYKLUS A3bIKa BEICOKOT'O YPOBHSI.

3amayamMu  W3ydeHUs ~ TUCHUIUIMHBI ~ «OCHOBBI  QITOPUTMH3AIUU U
IPOrPaMMUPOBAHUS» SIBISIFOTCS:

— YCBOCHHE TEOPETHUYECKUX 3HAHUU O CTPYKTYype MU MPHUHIUIAX TOCTPOCHUS

COBPCMCHHBIX ITPOI'paMMHBIX KOMIIJICKCOB, a TAKIKC 00 APXUTCKTYpPEC COBPCMCHHLIX
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pPOrpaMMHBIX IIATGHOPM IS aBTOMATH3AIUK ITPOCKTUPOBAHMUS HH(GOPMAIIMOHHBIX
CHCTEM;

— TIOJIy4YCHHE TIPAKTUYCCKUX HABBIKOB pa3pabOTKH  MPWIOKEHUH C
HCIIO0JIb30BaHUEM SI3bIKA BBICOKOTO YpoBHS C#;

— W3y4YeHHE OCHOBHBIX aJTOPUTMHUYECKUX MPUEMOB PEIICHUS 3ajad C
ncrnojibzoBanueM C#;

— OCBOCHHUE MPHHITUIIOB Pa3paOOTKH MPOrpaMMHOI0 OOCCIIeYeHUs] Ha OCHOBE
texnonoruii Microsoft NET Framework;

— OCBOCHHE TMPUHIIUIOB UCIOIb30BaHUs MEPCHIEKTUBHBIX MHCTPYMEHTAIbHBIX
CPEACTB pa3pabOTKU U MPOSKTUPOBAHUS ITPUIOKCHHUH.

3HaHUsA, TOJIyYEHHbIE CTYJEHTaMH B pPE3yjbTaTe BBIMOJHEHUS 3aJaHUM
MpaKTUKyMa, MO3BOJUT CTYJICHTAM MPUMEHSThH MOJyYEHHbIE 3HAHUS MIPU pa3padboTKe
NpOorpaMMHBIX  CpPEJCTB, Kak i oOpa3oBaTelbHBIX IeJel, Tak HW B

npo(ecCHOHaNbHOM 1EATEIbHOCTH.
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[TPAKTUYECKAA PABOTA 1. CTPYKTYPA KOHCOJIBHOT'O
[MTPUJIOXEHHMA B C#

1. Llens u conepxanue

Lenr paboTHI: Hay4YUThHCSA paboTaTth € MEPEMEHHBIMU U
KOHCTaHTaMU MPOCTHIX TUIIOB B C#.

3agauu pabOTHI:

— HAYYUTHCS OOBSIBIISTH IEPEMEHHBIC TIPOCTHIX TUTIOB B si3bike CH#;

— HAYYUTHCA OOBSABIATh KOHCTAHTHI IPOCTHIX THUIOB B si3bike CH#;

— Hay4YWUTbCA BLIIIOJHATDH HpOCTCfIH.IHG I[GIZCTBPIH C TMNCPpEMCHHBIMU H

KOHCTaHTaMMH.

2. ®opMupyeMBIE KOMITETEHIIUN

PaGota manpaBniena Ha HGOPMUPOBAHKE CICTYFOIINX KOMITCTCHITHINA:

— CIIOCOOHOCTh K TMPOCKTUPOBAHUIO  0a30BBIX U TIPUKJIATHBIX
nHpopManmonHsix TexHosorui (IK-11);

— CIIOCOOHOCTh  pa3pabaThiBaTh CPEACTBA peanu3anud  HWHPOPMAITMOHHBIX
TEXHOJIOTUM (MeTomuyeckue, uH(OPMAITMOHHBIE, MaTeMaTUYECKHE,

aIropuTMUYECKue, TexHuueckue u nporpammusie) (I1K-12).

3. Teopernyeckas 4acTh

PaccMoTpuM CTPYKTYpY KOHCOJIBHOTO MPHIOKEHHUS Ha si3bike C#, CO3aHHOTO

¢ ucnonb3zoBanueM cpeacts MS Visual Studio (puc. 1.1).



—lusing System;
using System.Collections.Generic;

. i / 1. ITogknroueHue
using System.Lling;

. MIPOCTPAHCTB UMCH
_using System.Text;

~lnamespace LR_Onre

2. ITons30BaTenbCKOE

i IIPOCTPAHCTBO UMEH
=| class Progr

1

H static woid Main(string[] args) 3. ObbaBneHMe KNacca

Ff 3pece HOAWMO MWCATE KoL Nporpamse

4. O0psaBieHne MeToqa Main

3

Pucynok 1.1 — McxonHblil koA KOHCOJIBHOTO TPUIIOKEHHUS.

B wuHTEepakTMBHOM pelnakTope Koja cpelbl pa3pabOTKU KOJ MOXKET ObITh
CBEpHYT/ pa3BepHYT C MCIOJb30BaHUEM KHOTIOK +/-, BHEAPECHHBIX B KoA. Ha puc. 1.1
B obnactu 1 moka3zaHO MOJKIIIOYEHHE MPOCTPAHCTB UMEH (OUOIMOTEK, COAEPIKAIIUX
CTaHAApTHHIE HHCTPYMEHTHI) C UCIIOJIb30BAaHUEM 3aPE3€PBUPOBAHHOTO CJIOBA USING.

[Iporpammuct cam co3gaeT cBoe NpOCTpaHCTBO UMeH ¢ umeHeMm LR One (2), B
KOTOpOM OOBSIBIIsIETCA Ki1acc ¢ MMeHeM Program.

B kimacce Program oObsiBieH oauH Meton — (QyHkuus Main (mapameTpbl
GbyHKIUK HE pacCMaTPUBAEM).

@yukuus Main nuMeer ocoOeHHOE 3HAaY€HHE B MIPOrpaMMHUPOBAHUU HA S3bIKAX
C, C++u C#.

OyHkiuioo Main Ha3bIBalOT «TOYKOW BXO/a», TO €CTh HAYaJOM BBINOJHEHUS
nporpamMmbel. Jlamee MBI pacCMOTPUM MPUIIOKEHHSI, COJAEpIAIIME MHOKECTBO
dbynkuuii. OnepanvoHHas cUCTeMa 3HAeT ¢ Kakod HMMEeHHO GYHKIUM HadaTh
BBITIOJIHEHUE TIporpamMmbl — ¢ GyHkiuu Main. O4eBUAHO, YTO UMS 3TOU (HYHKIIHUH
MEHATh HEJNb35. JTO JOJDKEH OBITh CTaTHYECKHI MEeTOJ Kjiacca (WIA CTPYKTYpBhl),
BO3BpaIaromui 1160 3HaueHue tuma int, 1bo void. XoTs Hepeako MoauduKaTop
public yka3piBaeTcs SIBHO, MOCKOJBKY IO OMPEACICHUIO 3TOT METOJ JIOJKEH OBbITh
BbI3BaH M3BHE IIPOTPaMMBbl, HA CaMOM JIeJié HEBAXXHO, KaKOM YpPOBEHb JOCTyNa BBI
Ha3HAYMWTE METOAY TOYKM BXoaa. OH 3alyCTUTCS, JaXKe €ClId Bbl IIOMETUTE €ro Kak

private.
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Korma xommumupyercst koHconbHOoe wuian Windows-nipunoxenue C#, 1o
YMOJTYaHHUIO KOMITWJIATOP UILET B TOYHOCTU OJUH MeToa Main () ¢ onrcaHHOH BbIIIe
CUTHaTypoil B 000M Kjacce W JielaeT ero TOYKOW Bxona mporpamMmbl. Ecim
CyIIecTByeT 0oJiee 0 JHOro MeTo1a Main (), KOMIIJISITOP BO3BpaIiaeT coobiieHne oo
OIINOKeE.

OOpartutre BHMMaHWE Ha BJIOKEHHOCTh KOHCTpPYKIud Ha puc. 1.1: B
npoctpancTtBo uMeH LR One Binoxen kimacc Program, B kiacc Program BioxeHna
¢ynkus Main. B cBoio ouepenp, B ¢yHkuuu Main comepikarcss MHCTPYKIHMHA Ha
si3bike CH#-K0J1, KOTOPBIN HAYHET BBITIOJHITHCS TIPU CTAPTE MPOTPAMMBI.

B C#, kxak u B gpyrux C-moJoOHBIX S3bIKaX, OOJBIIMHCTBO OIEPaTOPOB
3aBEPIIAIOTCS TOUKOM C 3amsiToi (;) U MOTYT MPOJIOKAThCA B HECKOJIBKUX CTPOKAX
0e3 HEoOXONMMOCTHM yKa3aHWs 3Haka mepeHoca. OmnepaTopbl MOTYyT  OBITH
o0beauHEHbl B OJOKM € TOMOILIBIO (QUIypHBIX CKOOOK ({ }). OmHOCTpOuHBIE
KOMMEHTApUU HAYUHAIOTCS C JBOMHOTO ciemia (//), a MHOTOCTPOUYHBIE — COCTIEIIa CO
3BE3/JI0UKOM (/*) M 3aKaHUMBAIOTCS MPOTUBOIOJIOKHONW KoMOuHanmeit (*/). B atux
acriektax s3Ik C# nnentnuen C++ u Java.

Cnenyer Takke MOMHUTh O TOM, 4TO sA3bIKk C# YyBCTBHUTEIIEH K PETUCTPY
CHUMBOJIOB. DTO 3HA4YHUT, YTO NEpeMeHHble ¢ uMeHamMu myVar u MyVar sBistoTcs
pa3HBIMHU.

[IpuunHa npucyTcTBHs omeparopa using B aiinme Program.cs cBsizaHa ¢
UCIIOJIb30BaHUEM OMOIMOTEYHBIX KJIACCOB.

Becy xom C# nomxeH conepkarbcsi BHYTpU Kiacca. OObsiBiIeHHE Kiacca
COCTOMT W3 KJIIOYEBOro cioBa class, 3a KOTOphIM cCleIyeT UMs Kiacca M Tapa
¢burypubeix ckoOok. Bech K0/, acCOIMUPOBAHHBIA C 3TUM KJIACCOM, pa3MellaeTcs

MEXAY ITUMHU CKOOKaMHU.

4. O6opyaoBaHUE U MaTEPUATIBI

I[JBI BBIITOJIHCHU A pa6OTBI PCKOMCHAYCTCA HCIIOJIb30BATb HGpCOHaHLHBIﬁ

KOMIIBIOTEP CO CIEAYIOIMMM XApAKTEPUCTUKAMU: 64-pa3psaHbIi
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(x64) mpotieccop ¢ TakToBoit yactotoi 1 I'T'1y u Beiie, oneparuHas namsite — 1 ['06 u
BbIllIE, CBOOOJHOE MAMCKOBOE MpPOCTpaHCTBO — He MeHee | [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpammnHoe obecreueHue: oInepanyoHHas CHUCTeMa

WINDOWS 7 u Britite, Microsoft Visual Studio 20112 u Briie.

5. Yka3aHus 1o TeXHuKe 0€30MacHOCTH

Texnuka  0€30MacHOCTH  MOpPH  BBIOJIHEHUUW  pabOThl  OMNpeAeseTCs
OOIIEeTPUHATON JIJIS TTOJIH30BATENICH MePCOHATBLHBIX KOMIBIOTEPOB. CaMOCTOSATEIIBHO
HE MPOU3BOAUTH PEMOHT IMEPCOHAIBLHOIO KOMIIBIOTEPA, YCTAHOBKY U yAAJECHUE
MpPOrpaMMHOro 00eCTeYeHusI; B CIyuyae HEUCIIPAaBHOCTHU MEPCOHAILHOTO KOMITbIOTEPA
CcOoOOIIUTh 00 3TOM OOCITY>KMBAIOIIEMY IEPCOHATy; HE KacaThbCs JJICKTPUUYECKHUX
pPO3E€TOK  METAJUIMYECKUMHU  MpeaMeramu;  pabodee  MECTO  IOJIb30BATElIs
MIEPCOHAIIBHOT'O KOMITBIOTEPA JIOJPKHO COAEPHKATHCS B UHUCTOTE; HEPA3PEIIACTCS BO3JIE

IMCPCOHAJIbBHOT'O KOMIIBXOTCPA IIPUHUMATD ITHITY, HAIIUTKH.

6. MeTO,III/IKa N IIOPAA0K BBITIOJTHCHUA pa6OTBI

1. Co3paiiTe KOHCOJIBHOE MPUJIOKEHUE, JIJIS1 3TOTO BBIITOJIHUTE CIECAYIOIINE
JIEHUCTBUS:
1.1 Bri6epute koMaH Ty r1aBHOTO MeHIO File— New — Project...
1.2 B otkpeiBIIeMcs quanoroBoM okHe (puc. 1.2) Beibepute

HEOOXOMMbIEC HACTPOIMKH JJIsl CO3/1aBaeMOro mpoekra: s3bik Visual C#;

dperimBopk: .NET Framework 4; ma6maon: Console Application.
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RX

New Project
Recent Templates | MET Framewark 4 i | Sork by: |Default = P |
:'St.a"Ed I -.E windows Forms Application c:_% Excel Type: Visual C#
g Vlsus\lﬁijows [ wer applcation 2 ou :p':rﬁj:t‘i;:”r ereating a.commandiine
Wieh .3 Console Application c:_ﬁ Word
i % ASP.MET web Applicatio o ackivi
doud
Reporting @ Class Library e WCF
= z’l’arelPDh't”t 3 ASP.NET MWC 2 Web Application A open
T:::r ki E Silverlight Application E Cryst
WCF ﬁ:.c-ﬁ Silverlight Class Library
@ Oth::?.;klzlgol.‘;\;ges E Silverlight Business Application
# Other Project Tvpes ﬁ:.c-ﬁ WCF RIA Services Class Library
:3 ?:;tai?:ects ?53» WCF Service Application
S O T % ASPMET Dynamic Data Entities Web...
SoiE i ©  Enatle windows Azure Toals
£ i ¥
Marne: | LR_One |
Locakion: I__Q:_'lJ_n_EXHonorHM MporpaktHpoEaHHA T L |
Solution: I_Create new salution w |
Solution name: | LR_Cne | [¥]create directary for solution
[Jadd to source conkral

Pucynok 1.2 — Co3naHrue HOBOro MPOEKTa KOHCOJIBHOTO MPUIIOKEHHUS.

1.3 B tekcToBoM nosne Name BBeAUTE UMs IPOEKTA (HAIIpUMEP
LR One).
1.4 B texcroBom nose Location BeIOepuTE MECTO COXpaHEHUS

HOBOT'O IIPOEKTA.

1.5 YcranoBute daaxok-nepexiodarens «Create directory for
solutiony.
1.6 Haxxmure kHonky «OK».

2. [Tocne BoIONTHEHMS TyHKTa 1 B cpejie pa3pabOTKU OTKPOETCS HOBBIN

CO3/IaHHbIN MPOeKT (puc. 1.3).
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LR_One - Microsoft Visual Studio
File Edit YView Refactor Project Buld Debug Team Data Tools Test Window Help
P | 4 B9 - -S| b b [Debug ~| [e8 ~| | [# | vacandies - | 55 = g 2 e B
i 0 b IR 2 0PRB 3R]0k O HqaAT B4
g" Program.cs X Salution Explarer
| : B[S EEa
o Flusing System; IS Solution 'LR_One' (1 project)
using System.Collections.Generic; = 5 LR_One
using System.Ling; [=dl Properties

using System.Text; [:51 References
] Program.cs

namespace LR_One

=]

ki

El class Program
|

{

static void Main({string[] args)

Error List
O 0 Errors | _ﬁ 0 YWarnings | @ 0 Messages

Descripkion Line Calurn Project

NI  Find Symbol Results BB Test Results B9 Test Runs 2 0 < solution Explorer

Pucynox 1.3 — HoBblIil mpoekT, 3arpy>KE€HHbII B cpely pa3padOTKu: BKIIaIKa
«Solution Explorer» oToOpakaet coctaB mpoekTa (Hac HHTEepecyeT TOJIbKO (haii
Program.cs); B j1eBoii yacTu okHa (CBEpXy) OTKPHIT ¢aiin Program.cs B penakrope

KoJ1a.

3. Ha nannom stane He0OXOAMMO 03HAKOMUTBCS CO CTPYKTYpPOM

UCXOJHOTO (haiia KOHCOIBLHOTO npuiiokeHus (puc. 1.4).

—lusing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

—Inamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J{ 3pech HeoBbxogumo NWCETH KOS NporpaMMe

}

Pucynok 1.4 — Ucxoansiii aiiia KOHCOTBHOTO MTPUIIOKEHHUS.



14
4. Bech ko mporpammbl HEOOX0UMO MHCaTh BHYTPpHU GyHKIMKA Main.
5. Jns  moctpoenust cOOpku (UCHOIHSAEMOro exe-(aiiia) BBIMOJHUTE

KOMaHAy TJIaBHOTO MeHW Build — Build Solution (w11 uUCHONB30BaTh TOPSUYIO

knasuiry F'6). Ilocae storo cbopka co3mana, HO MPUIOKEHUE HE OYJET 3amylIeHO
aBTOMATHUYECKHU.
6. st co3nanusi cOOpKU M MOCIEAYIONIIET0 3aMycKa MpOorpaMMbl MOYHO

BOCIIOJIb30BaThCsl KOMaH#ou Debug — Start Debugging TIaBHOTO MEHIO CpEabl

pa3pabOTKU WIM HAa)KaTh KHOIIKY ITAHEIW WHCTPYMEHTOB ¥ Start Debugging (F5).

MOHO TakKe UCIIOJIB30BaTh rOPSAYYIO KiaBuy F5.

7. 3anmycTuTe MNPUIIOKEHHE Ha BBIIOJHEHHE OJIHUM M3  METOJOB,
YKa3aHHbBIX B MMyHKTE 6. OKHO KOHCOJIbHOTO MPUJIOKEHUS TTOSIBUTCSI U UCYEZHET. DTO
03HAYaeT, YTO MPWIOKEHUE  BBINOJHWIO BCE  KOMAaH[Ibl,  HAIMCaHHBIE
IPOrPaMMUCTOM, M 3aBEPIIMIO CBOIO paboTy.

8. Jnst ynepkaHusi OKHa Ha DOKpaHE HM3MEHUTE WCXOAHbIM (ailn B
COOTBETCTBUM C pucyHKOM 1.5. B ¢ynkuuu Main qo0aBieH BbI30B TOJIBKO OJHOM
koMaHael Console.DeadKey ( ) — 3Ta ¢yHKIMS OCTaHABIMBAET BBIIOJHEHHE

IMporpaMmsbl U KICT, KOrda IOJb30BATCIIb HAKMCT J'IIO6y1-O KJIaBUIITY.

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

-Inamespace LR_One

{

= class Program

d

= static woid Main(string[] args)

d

1
J

Console.ReadKey();

}
Pucynok 1.5 — Ucxoauslii (haiia KOHCOTBHOTO MPUIIOKEHUS IS

MpCaOTBPAIICHUA 3aKPBITUA OKHA KOHCOJIBHOTO IIPUIIOKCHUA.

9. 3anycTUTE U3MEHEHHOE IMPUJIOKEHUE, yOeAUTeCh, YTO  OKHO

YACPKUBACTCA HAa 3KPAHC.
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10.  JloGaBbTE HECKOJBKO CTPOK KOJIa B UCXOIHBIN (aiin (puc. 1.6).

—-lusing System;

using System.Collections.Generic;
using System.Ling;

Lusing System.Text;

—Inamespace LR_One

{

- class Program

{

=] static void Main(string[] args)

{

-

]
o oo
]
< TR = T -

"
n

le.WriteLine( " NabopaTopnan pabota W1");
le.WriteLine{"");

sole. WriteLine( " Bunonuun: HWeanos Weaw wsawosw-");
Console.Writeline{"rpynna: WCTB-121");

Console.Writeline(“Hammenocsamwe NP: CTPyKTYpPa WOMCOABHOrO npuackedua”];
Console.WriteLine{™");

Console.Writeline{"gna 3apepwenns paboTe nporpassss HammuTe awbyo knaswuy...");

Console.ReadKey();

b
Pucynok 1.6 — icxoaubiii (haityi KOHCOJIBHOTO MIPHIIOKEHUSI 11 BBIBOIA

uH(dOpMaIu Ha SKpaH.

11. BuHuMmaTenpbHO U3YyUHMTE UCXOAHBIN KOJ mpumepa Ha puc. 1.5. 3amycrure
MPWIOKEHUE U YOSIUTECh, YTO OTCYTCTBYIOT OITMOKH ¥ HH(POPMAIIHS BBIBOJIUTCA.

12.  BpInoJHUTE UHAUBUYATbHOE 3aJJaHUE.

NupuBuayajabHoe 3a1aHue.

V3MeHUTEe NPUIIOKEHHWE, CO3JaHHOE B XOJC BBIMOJHEHUS JTaHHOW pabOTHI
TakKuM 00pa3oM, 4TOOBI IPOrpaMma BBIBOJIMJIA HA SKPaH CIEAYIONIYI0 MHPOPMAIIUIO
(KaXabIi CTYIEHT JOJIKEH MCIO0JIb30BaTh NepcoHaIbHyOnHpopMmaIuio o cede):

— Ha3Banue u HoMep padoThI;

— ®UO crynenra;

— I'pynmna cryaenTa v mudp CueuaibHOCTH;

— JlaTa poKaeHUs CTYAEHTA;

— HaceneHHblii MyHKT TOCTOSTHHOT'O MECTA KUTEIHCTBA CTY/ICHTA,;

— JIroOMMBIiA IpEAMET B LIKOJIE;
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— Kpatkoe onricanue yBnedeHuii, xo00u, HHTEPECOB.

7. Comep:xanue oTuera u ero opma

OTt4yer mo paboTe AOKEH COJePIKATh:

1. Homep u Ha3BaHue paboOTHI.

2. llenu paboTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DOxkpanHble (GOpPMBI M JHCTUHI MPOTPAMMHOTO KOJa, IOKA3bIBAIOLINE
HOPSZOK BBIIIOJIHEHUSI pa0OThI, U PE3YJIbTaThl, IOJTYUYEHHbIE B XO/€ €€ BbIIOIHEHMS.

OT4YeT O BBHIMOJHEHUH Pa0OThl B TUCBMEHHOM BUJIE CIA€TCSI MPETO1aBaTeNo.

8. KOHTpOJIbHBIE BONIPOCHI

1. Kakas ¢pyHkuus umeer 0ocoOCHHOE 3HAUCHHE TP BBITTOJIHEHUH ITPOrPAMMBI

Ha s3eikax C, C++, C#?
2. YTO TaKoe «TOYKa BXOJ1a» B porpamme?

3. Kak BBl MOHMMaeTe TEPMHUHBI «IIPOCTPAHCTBA MMEH», «KJIACCH, «METOIY,

«byHKIHAD ?
4. Yem oTmuyaeTcsi CTPYKTypa KOHCOJIBHOTO TPHJIOKECHHS OT MPHIOKCHUS,

MIOCTPOCHHOTO C MCIOoJIb30BaHueM TexHosioruit Windows Forms, WPF?

9. Cnucok auTeparypbl

I[J'I?I BBIITOJIHCHU S pa60TI)I, IIpH IIOAI'OTOBKC K 3alMHUTC, d@ TAKIKC AJIXI OTBCTA Ha

KOHTPOJIBHBIC BOIIPOCHI pCKOMCHAYCTCA UCIIOJb30BATh CICAYIINC NCTOYHUKU! [1-3]
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I[TPAKTUYECKAS PABOTA 2. ITPEJOITIPEAEJIEHHBIE TUIIbI
JAHHBIX, IITEPEMEHHBIE, KOHCTAHTDI

1. Llens u conepxanue

enn paboThl: HAyuduTbCs padoTaThb C MEPEMEHHBIMU U
KOHCTaHTaMU MPOCThIX TUIIOB B C#.

3agaun pabOTHI:

— HAYYUTHCS OOBSIBIISTH IEPEMEHHBIC TIPOCTHIX TUTIOB B si3bike CH#;

— HAYYUTHCA OOBSABIATh KOHCTAHTHI IPOCTHIX THUIOB B si3bike CH#;

— HAy4YUThCA BBINOJHATH MPOCTEUIINE JEUCTBUS C TEPEMEHHBIMU U
KOHCTaHTaMHU.

2. TeopeTnueckas 4acThb

[lepen BhIMoOIHEHHEM PabOTHl HEOOXOAMMO M3YYUTh MATEpUAIIbl JIEKIIH.
Cnenyet nonumath npuHuun aejaeHus TunoB .NET Ha TUIbI 3HaU€HUN U CCHUIOYHBIC
THIIBI.

B  nmannou paboTe HEOOXOIUMO OCBOUTH IMpUEeMbl pabOThl €

npcaonpcaciICHHbIMU TUIIAMU 3HAUYCHUI.

2.1 Tunsi 3HaueHut C#
Azpik  C# mnopaepkuBaeT § MPENONpPENeSICHHBIX LEJIOYHUCICHHBIX THIIOB
(Tabnuia 2.1).

Ta6mumna 2.1 — Ilenouncnennsie Tumbl CH#.

Nmsa tuna Tun CTS Onucanue Jnamazon
(MUHUMYM :
MaKCHUMYM)
sbyte System.SByte | 8-OuTHO€ 11€510€ cO 3HakoM | -128 : 127
short System.Int16 16-0utHOE 1IEJIOE co | -32768:32767
3HAKOM
int System.Int32 32-0utHOE 1IEJIOE co | -2 147 483 648
3HAKOM 2 147 483 647
long System.Int64 | 64-6utHoe  memoe  co | -29:2%-1
3HAKOM
byte System.Byte 8-6utHOe 1enoe 0e3 3naka | 0 : 255
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ushort System.UInt16 | 16-6utHoe  uemoe  6e3 | 0: 65 535
3HaKa

uint System.UInt32 | 32-6utHoe  memoe  6e3 | 0 : 2321
3HaKa

ulong System.UlInt64 | 64-6utHoe  nemoe  0e3 | 0 : 264-1
3HaKa

Azpik C# Takke MoIep>KUBACT U THIIBI ¢ IJIaBaroIel TOYKOH (Tabiwmma 2.2).

Taomuma 2.2 — Tunel ¢ mwiasaroueit Toukoit C#.

Nms Tun CTS Onucanue Koin-Bo JnanazoH
THMA 3HAKOB (MUHUMYM :
MaKCUMYyM)
float | System.Single | 32-OutHoe ¢ muaBaromeii | 7 or £1.5x107%
TOYKOHN OJIMHAPHOU 10 +3.4x1038
TOYHOCTHU
double | System.Double | 64-06utHoe ¢ mnaBatomieir | 15/16 | or +5.0x10732%
TOYKOU JIBOMHOU 10 +1.7x103%8
TOYHOCTHU

B tabmune 2.3 npencranen aecatuuHblid Tann C#. JIaHHBIA THIT peanM30BaH
1151 QUHAHCOBBIX OTEpaIIUid.

Tabauma 2.3 — Jlecaruunsiii Tun C#.
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IUTAaBAOIIEN TOYKOU B
JNIECITUYHON HOTal[UU
c BBICOKOU

Hms tumna Tun CTS Onucanue Kon- Junanazon
BO (MUHUMYM :

3HAKOB MaKCUMYM)

decimal System.Decimal | 128-6utHoe c|28 oT +1.0x10728

no +£7.9x10%®

TOYHOCTBIO

Kak 1 BO MHOruX s3bIKax MPOrpaMMHUPOBAHUS CYIIECTBYET OyJIEBCKHHA THII

(Tabnuia 2.4).

Ta6nuna 2.4 — byneBckuit TUI.

Mg tuna Twun CTS

3HayeHus

bool System.Boolean

true v false

I[JIH XpaHCHUA OJAWMHOYHBIX CHMBOJIOB B A3BIKC C# HUCIIOJB3YCTCA THII char

(Tabnuma 2.5)

Tabnuma 2.5 — ByneBckuii Tvr.

Nwms tuna Ty CTS

3HaueHus

char System.Char

[IpencraBnger oOTAECNBHBIN
outnbiii (Unicode) cumBo

16-

HI/ITepaJ'H)I tia char 3amuceIBaroTCs Kak OIMHOYHBIC, 3aKIIIOUYCHHBIC B

OJMHAPHBIC KaBbIUKK CUMBOJBL: ‘F’, ‘W’, ‘1r’, ‘S’ u 1.11.

B IICPCMCHHBIX THIIA char MOXHO XPaHUTb U CIICHIMAJIbHBIC CHMMBOJIBI B BHIC

yHOPaBISIONIUX MOCIeA0BaTeIbHOCTEH (Tabnuma 2.6).

Tabmuma 2.6 — IlpeacraBieHue

OCJIEAOBATEIHLHOCTEH.

CHMBOJIOB B BHIAC

YIPaBISIOIINAX

anaBJm}oma;{ IIOCJICA0BAaTCIABbHOCTD

CuMBOII

\’

OnuHoYHAas KaBhIYKA

\,’

JIBOWHAsI KaBbIYKa
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\\ OOpaTHBI 1T

\0 [Tycto

\a [TpenynpexaeHue (3ByKOBOM CUTHAI)
\b 3aboi

\f [Tonaua hopmbl

\n Hogsas ctpoka

\r BosBpat kapetku

\t CumBon TaOysiuu

\v Beprukanbnas Ta0ysmmst

Ecmu OTACJIBHBIC CHUMBOJIbI O6L€I[I/IH€HBI B CTPOKY, TO HGO6XOI[I/IMO

UCII0JIB30BAaTh THUM string, KOTOpbIil oToOpaxaercs Ha TUH CTS — System.String.

2.2 O0bsiBIEHUE U MHULIMAIA3ALUS IEpeMEeHHbIX B C#

CuHTakcHC 00BSBICHUS IEpEMEHHBIX B C# BBITJISIUT CICAYIOMIMM 00pa3oMm:

Tun/launvix Moenmuguxamopllepemennoii,

Hanpumep:

int a;

OTOT KOA OOBSIBISET MEPEMEHHYIO Thma int ¢ mMeHeM a. Kommwisitop He
MO3BOJIUT MCIOJIb30BAaTh ATy IMEPEMEHHYIO 10 TeX IMOop, MOoKa OHa He Oyner
WHULIMAIN3UPOBaHa (T.€. MOKa el He OyJeT NPUCBOEHO 3HAUCHHUE).

JIst “HULIMANTM3aIMY IEPEMEHHON a HE00X0IMMO HAMKUCaTh CIEIYIOIINI KOJI:

a = 123;

HepCMeHHYIO MOKHO MHUITHAJIU3NPOBATH BO BPCM O0OBSBICHUS:

int b = 7;
WA
string str = "Hello, World!!!™;

Cunrakcuc C# mo3BossieT OOBSBUTH  HECKOJIBKO  IEPEMEHHBIX (U
MHULMAIU3UPOBATH UX) OJTHOTO TUIA B OJJHOM CUHTAKCUYE€CKON KOHCTPYKIIUH.
Hanpuwmep:

float b, i, myPerem, U t = 8.3F, z 11 = 23.56F;
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B nmannom mpumepe oObsaBisieTcss 5 mepemeHHbIx Thna float, HeKoTOphIe W3

HUX MHULMAIA3UPYIOTCS B pouecce 0ObsBICHHUS.

2.3 O0BsaBIIEHNE U HHALIMAIU3AMS KOHCTAHT B C#
Koncranta — 3T0 mepeMeHHasi, 3HAUEHHWE KOTOPOM HE MEHSETCS 3a BpeMms
BBITIOJTHEHUS ~ IPOTPaAMMBL. Jns  oObpsBIEHHWS ~ KOHCTAHTBI  HEOOXOIHMO

BOCIIOJIB30BAaTHCS KIIFOUYEBBIM CJIOBOM CcOnst. HaHpHMep:

a v
ooy

3.14;

const char simv
const double pi

O4eBUHO, YTO MpPU TAKOM OOBSIBICHUHU, MOMEHITh 3HAYEHHUS SImMV U Pl B

JTadbHEUIIIeM OyaeT HEeNb3S.

3. O6opynoBaHuE U MaTEpPUATIBI

Jns BBIMOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHABHBIN
KOMIIBIOTEP CO CJICAYIOUIMMH XapakTepucTukaMu: 64-pa3psanbiii (x64) mporeccop ¢
TakTOoBOM yactoToil 1 I'T'1 u BeIIe, onepaTuBHAs MaMAaTh — 1 I'0 uBbIIIe, CBOOOIHOE
JMCKOBOE TPOCTpPaHCTBO — He MeHee 1 I'0, rpadumyeckoe ycrpoiictBo DirectX 9.
[Iporpammuoe oOecrnieuenue: omnepanuonHas cucreMa WINDOWS 7 u Bbime,

Microsoft Visual Studio 20112 u BbIIIIE.

4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

Texnuka 0€30MACHOCTH TIPU  BBITOJTHCHHUH paboThl  ompenenseTcs
OOIIETIPUHATON AJIs TIOJB30BaTENICH TIEPCOHATBHBIX KOMITBIOTEPOB. CaMOCTOSTEIEHO
HE TPOW3BOAUTH PEMOHT TEPCOHATHLHOTO KOMIBIOTEpPA, YCTAHOBKY W YIAJICHHE
POrPaMMHOTO OOECIIEUEHUS; B CIIy4ae HEUCTIPABHOCTHU MTEPCOHATILHOTO KOMIThIOTEpa
cooOIUTh 00 HSTOM OOCITYKHMBAIOIIEMYy TMEPCOHATY Ja0OpaTOpUU; HE KacaThCs

QJICKTPUICCKUX PO3CTOK MCTANIMYCCKHUMHU IIPCAMCETAMMU, pa60qee MECTO
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IMOJBb30BAaTCJIA IICPCOHAJIBHOI'O KOMIIBXOTCPA JOJIZKHO COACPIKATHCA B YHUCTOTC, HC

paspemacTCsa BO3JIC ICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IMUIIY, HAITUTKH.

5. MeTO,III/IKa N IIOPAA0K BBITIOJTHCHUA pa60T51

1. Co3maiiTe KOHCOJIBHOE TPHUIIOKEHUE B COOTBETCTBUH C aJrOPUTMOM
onucaHHoM B pabote Nel.

2. U3yunte matepuan B pasnene «Teopermueckoe 00OCHOBAaHUE» JaHHOM
paboThI.

3. Moaudunupyiite NCXOIHBIN (ailyl Kak moKa3aHo Ha puc. 2.1.

=

Fusing System;

2 | using System.Cellecticons.Generic;
3 | using System.Ling;
4 | using System.Text;
5
& [=namespace LR_One
7 |4
8 B class Program
9 1
18 [ static void Main(string[] args)
11 {
12 int a3
13 int b = 7;
14
15 string str = "Hello, World!!!™;
164 ||
17 a = 123;
18
19 Console.Readkey();
}
_ ¥
22 |}

Pucynok 2.1 — O0bsiBneHue nepeMeHHbIx B CH.

4. PaccMOTpUM NIPUBEJICHHBIN ITpUMEp MOApOOHEE:

4.1. B ctpoke 12 o0bsiBAsI€TCA NEpEMEHHAs TUIIA 1Nt C UMEHEM a.

4.2. B ctpoke 13 oObsBIsIeTCS IEpeMeHHasl TUIa int ¢ UMEHEM b, mpuyem npu
0OBSBIICHUHU /ISl HEE YCTAaHABIMBAETCSA HayalbHOE 3HAUEHHE, paBHOE 7.

4.3. B ctpoke 15 oObsBisieTcss nepeMeHHasi Tuna string ¢ UMEHEM Str u

UHUIHATM3UPYETCs CTpOKOBbIM 3HaueHueM «Hello, World!!!».
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4.4. B ctpoke 17 mepeMeHHOW a NpUCBaMBAaETCs IIEJIOYMCICHHOE 3HAYCHUE
123.

5. 3amycTuTe NpUII0KEHHUE HA BBIMOJHEHUE. Y BAC JIOJKHO MOSIBUTHCA IIyCTOE
OKHO KOHCOJIbHOTO MpuiiokeHus. O4eBUIHO, YTO MUCXOIHBIN KOJI, MPEICTaBICHHBIN
Ha puc. 2.1 He mpenonaraeT BbIBOIA KaKOH-1100 HHPOpPMAIIUK HA YKPaH.

6. lns  BeIBoma wuH(pOpMAMM Ha OKpaH BOCHOJIb3yeMcs  (yHKIuein
Console.WriteLine, uzydyennoit B padote 1. Jlo0aBuM B UCXOAHBIN (aiis crenyromue

cTpokH (ctpoku 19 — 21 Ha puc. 2.2).

- namespace LR_One

7 |4
B E class Progra
1
18 = static void Main(string[] args)
1
int a;
int b = 7;
string str = "Hello, Worldl![";
a= 123;

le.WriteLine(a);
le . WriteLine(b);
isole.WriteLine(str);

Console.ReadKey();

[

.

Pucynok 2.2 — JIo6aBieHne CTpOK KOJa /IS BBIBOJIA 3HAYEHUM 00BSBICHHBIX

IICPEMCHHBIX HA SKpPaH.

7.B mnpumepe Ha puc. 2.2 HCHONb3yeTCs MPOCTON BBIBOJ, TO €CTh HMs
INEPEMEHHOM  NpPOCTO  Mepeiaercss B KadecTBE  mapamerpa  (QyHKUHH
Console.WriteLine.

8. [lns  BhIMOJNIHEHUsT  (opMaTHOro  BbIBoJa  (M3MeHeHus  (¢opmara
NPEICTaBICHUS BBIBOAMMON HH(POpPMAIMK) HEOOXOIMMO peanu30BaTh BHIBOA B

caeayrouieM Buae (puc. 2.3 u3MeHeHsl cTpoku 19-21):
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1 Fusing System;

2 |using System.Collections.Generic;
3 |using System.ling;

4 |using System.Text;

—inamespace LR_Ome

{
E class Program
1

1 static wvoid Main(string[] args)
11 {
12 int a;
13 int b = 7;

15 string str = "Hello, World!|1";
16
17 a = 123;
13
19 Console.Writeline("3Hauennwe nepemerdod a paedo {8}", a);
2 nsole.WritelLine("a =zxadenwe nepemexHon b paewo {8}", b);
21 Consocle.WriteLine("sHauenue atb = {@H{1} = {2}", a, b, atb);
22 Console.WriteLine(str);
24 Console.ReadKey();
25 }
27

Pucynok 2.3 — BeiBoa nH(popManuu ¢ UCIoyib30BaHUEM (POPMATHBIX CTPOK.

9. BHUMaTENbHO U3YYUTE KOJ MOJIYYEHHOM MPOrpaMMbl, 3aTEM BBITIOJIHUTE
VHJIMBUIyaJIbHOE 3a/IaHUE.
NuauBuayajabHoOe 3a1aHKeE.
OObsiBUTE TpeOyeMble MEpeMEHHBbIE, MPUCBOWTE UM HAYaJbHbIE 3HAYCHUS
(ompenenuTe CaMOCTOSITEIbHO, 3HAYEHUS KAKOrOo TUIMA MOTYT MPUHUMATH
NIEPEMEHHBIE), BBIBEIUTE HA DKPAH C UCIOJIb30BaHUEM (HOPMATHOM CTPOKH 3HAUYCHHUS

NEPEMCHHBIX U PE3YJILTAT BHIYUCIICHUA BBIPAKCHUA B COOTBECTCTBUC C BAPHUAHTOM:

Bapuant BripaxkeHnue 17151 BEIYUCIICHUS
1 F=a 1+b—a-(x+y5)
2 Se=wlll+bt—x+y-w
3 R x=a-b+b/t—x+f-i 2
4 c=gh+b-qg3—x+y/w
5 H=5" pp1- Y
dl7 4
6
2Z::.§E§4-J;.jn_.1?+iy
f 4
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7 35 a+ Et
a=__-z+z-a—
a 4
8
A0 = 35 Zvcw+G_1-a—a+Zﬂ
G 1 a
9 Se=wlll+bt—x+y-w
10 R x=a-b+b/t—x+f-i 2
11 g=w-h+b-qg3—qg3+y/w
12 ee:g'—h+d17/h— +d17+h
dl7
13 Zze:35+y-f—f+y
f 4
14 t:35-z+z-a—a+Et
a 4
15
A0 = 35 Zvcw+G_1-a—a+Zﬂ
G _ a
16 Zxy=a 5+b—a 5 (b+y)
1
7 ch=£-z+z-f1—f1+Et
f1 6
18 ch:rx-z—kz-fl—"w
rXx
19 CH =kl k2— 3+ L
k3
20 Fy=a 1+b—a 1-(x+y)
21 G 1=yl 24 y3 YRR
3
22 R=2-x4+2-y—4-x-y+z
23 gll=t-z4z. p1—EY
4
24 Y=Z-G+x)+z/ 724
x+X
25 U:rx-z+z-Y—Y+Z
rx

7. Comep:xanue oTueTa u ero opma

OTtyer o paboTe JOIKEH COJAEPIKATD:

1. Homep 1 Ha3BaHue paboThI.
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2. llemn paboTHL.
3. OTBEeTHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. DxpanHble GOpMbl M JUCTUHI MPOTrPaMMHOrO KOJia, MOKa3bIBAOIINE
HOPSZIOK BBIIIOJIHEHUSI pa0OThI, U PE3YJIbTaThl, IOJTYUYEHHbIE B XO/€ €€ BbIIOIHEHMS.

OT4YeT O BBHIMOJHEHUU Pa0OThl B TUCbMEHHOM BUJIE CIAE€TCSI MPETO1aBaTeNIo.

8. KOHTpOJIbHBIE BOIIPOCHI

1. Yro Takoe nepemennas? Kak o0bsBisieTcs: mepeMeHHast?

2. Kak o0bsBiisieTcst KOHCTaHTa? UeM KOHCTaHTa OTJIMYAETCs OT MIEPEMEHHOM?

3. Kakue tunel 3HaueHui npumensitorcss C#?

4. Yem tun char ornuyaercs ot Tuna string?

5. Kak npousBoautcs nHunManu3anus nepeMeHHsix? Kak npousBoaurtcs
WHULMAIU3ALNS] KOHCTAHT?

6. UTo Takoe ynpaBJISIIOLIKE MTOCIEA0BATEIbHOCTH ?

9. Cniucok nurepaTypsl

I[J'I?I BBIITOJIHCHU S pa6OTBI, IIPpH IMMOATOTOBKE K 3alIUTC, 4 TAKXKE JJIA OTBCTA HA

KOHTPOJIbHBIE BOIPOCHI PEKOMEHAYETCS HCMOJIb30BaTh CIAEAYIIME HWCTOUYHMKH: [1],

[7].



27
ITPAKTUYECKA I PABOTA 3. UICITIOJIb30BAHME BO3MOXHOCTEN
KOHCOJIBHOI'O BBOJIA-BBIBO/IA.

1. Llens u conepxanue

Llenp paboOTHI: M3yunTh KOMaHABI BBOJA M BBIBOJA JAHHBIX B KOHCOJBHOM
IPUIIOKEHUH.

3agaun pabOTHI:

— Hay4uHuThCs puMeHsTh GyHkuu Console. Write u Console. WriteLine;

— HayuyuThcs npuMeHaTh GyHkiuu Console.Read u Console.ReadLine;

— HAY4YUThCA UCIIOJIb30BATh (l)OpMaTBI BbIBOAA JJIS1 pa3JIMYHbIX THIIOB JdHHBIX.

2. TeopeTnueckas 4acThb

B npenpimymux 1a00paTOpHBIX paboTax yKe WCIOIh30BAIACh KOMaHJIA
Console.WriteLine. Paccmorpum ee cuaTakcuc moapooHee:

Consocle.WriteLine("Crpoka TexkcTa");

Drta 3amuch O3HAYaeT BBI3OB CTaTHueckoro metojga kiacca Console. B
Ka4yeCTBE MMapaMeTpa (QyHKIMH [IePEeIaeTCsl CTPOKa, KOTOPast BHIBOJUTCS B KOHCOJIb.

CymiecTByeT Takxe QyHKIHS:
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Console.Write("CTpoka Tekcta");
DTOT METOJl TaKXKE OCYIIECTBIISIET BBIBOJI, TOJHKO HE MEPEBOAUT KAPETKY Ha
CJICYIOLIYIO CTPOKY.
PaccMoTpeHHble METONbI TaK)Ke IMO3BOJISIIOT OCYIIECTBIATh  (OpMATHBIN

BBIBOJI, aHAJIOTMYHBIA PyHKIMK printf si3pika Cu, Harpumep:

inta=198, b=13, c =23, d =98, e = @;

Conscle.WriteLine("MNepemennan a = {@}, nepemennas b = {1}," +
"nepemeHHan ¢ = {2}, " +
"nepemerHan d = {3}, " +

"nepemeHHan e {4}", a, b, c, d, e);

B nmaHHOM mnpuMmepe B KadecTBE IMEPBOr0 MapaMeTpa INepenaercs CTPOKa,
coziepkaiiasi Mapkepsl B purypHoix ckoOkax. [Ipu BeIBosie Ha MecTa MapKepoB OyIyT
MIOJICTABJIEHbI MAPAMETPhI, KOTOPbIE CIEAYIOT 32 CTPOKOKH.

[Ipu bopmaTHOM BBIBOJIE MOXKHO 33/1aBaTh IIMPUHY TOJIS BBIBOJA, VIS ATOTO

HGO6XOI[I/IMO BOCITIOJIb30BATHCA CIICAYIOIIUM IIPUCMOM:

int a =108, b = 13, ¢ = 23, d = B, & = B}

Console.WriteLine("NepemenHan a = {®, 5}, nepemenHaa b = {1, 5}," +
"nepemenHan ¢ = {2, 5}, " +
"nepemenHan d = {3, 5}, " +

“nepemeHHan e {4, 5}", a, b, €, d, €);

B nmamnom mpumepe BuUaHO, YTOOBI 3aJaTh IMUPUHY BBIBOJA HEOOXOIUMO
UCIIOJIb30BaTh B (dopmate {n, w}, rie n — MOPSAIKOBBIA HOMEp IMapamerpa, a w —
mMpyuHa 00JIaCTM BBIBOJIAa (3HAK W TIO3BOJISIET OCYIICCTBISATH BbIPABHUBAHUE
BBIBOJIIMOTO 3HAYCHUS 110 JIEBOMY HJTH TIPABOMY Kparo).

[Ipu BBIBOJE TaKkke MOXHO JOOaBIsATH CTPOKY (opmata BMecCTe C

HE00sM3aTeIbHBIM 3HaY€HUEM TOUYHOCTH (Tabnuna 2.1).

Ta6muma 3.1 — OcHOBHBIE CTPOKH opmarTa.

Croka Onucanue
C JlokanpHbIi (hOpMAT BaTIOTHI
D Hecatuunbiii popmat. IIpeoOpasyer 11e10€ K OCHOBAHUIO

10 u cHaOxkaeT BeOyIIUMHU HYJISIMH, €CIH €CTh
cneru(puKaTop TOYHOCTH.

E Hayunsbrit (axcnioneHnuanbHbii) gopmar. Cnenudukarop
TOYHOCTM  YCTaHABIMBAET KOJMYECTBO  JIECATHYHBIX
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paspsiioB (1O yMOJTYAHHUIO 6).
F ®opmar ¢ QukcupoBaHHON 3amsaToill. CnenudukaTop
TOYHOCTH 33Ja€T KOJIMYECTBO JAECITUYHBIX Pa3psI0B.

G O6mwmii popmat. ®opmatuposanue E nwnu F.

N Yucnosou dbopmar. dopmarupyer YUCJIO c
pa3ICIUTENISIMU THICSY — 3alSTHIMU.

P [IponienTHbIN hopmat

X [Hectrannatupuunbii hopmat. CrernudukaTop TOUHOCTH

UCIIOJB3YETCS I YKA3aHUS BEAYIIMX HYJIEH.

HpHMep HUCIIOJIB30BaAHUA @opMaTa:
float a, b, €, res;

Console.Write("Beegute a > ");
a = Convert.ToSingle(Console.ReadLine()};

Console.Mrite("Beegure b > “);
b = Convert.ToSingle{Ceonsole.Readline());

Console.Write( "Beegute ¢ » ")}
€ = Convert.ToSingle{Console.ReadLine());

res = (a +b) * c;
Console.WriteLine("\n\n");

Console.Writeline("denexuul fopmar {€:C} \n", res);

f{ Console.WriteLine("QecaTwyHuil dopmar {@:D18} \n", res);
Console.WriteLine("3kcnonenumaneHui dopmat {8:E} \n", res);
Console.Writeline("®opmaT ¢ fukcupoBaHHol zanaTod {@:F3, 7} \n", res);
Consale.writeLine("0buui dopmsar {B8:G} \n", res);
Console.WritelLine("UYncnoeol gopmar {@8:N} \n", res);
Console.WriteLine("NMpouskTHuid $dopmat {8:P} \n", res);

[/ Console.WriteLine("HecTHaguaTwpuurbii dopsat {8:X} n", res);

N3yunte mnpenacraBiieHHbI IpuMeEp. BBINOIHUATE [OaHHBIM KOJ B Cpele

BBIITOJIHCHUA.

B knacce Console Taxxke CYCCTBYOT MCTObI, ITIO3BOJIAIOIINUC CHUTHIBATDh

I/IH(l)OpMaIlI/II-O, BBOJAMMYIO ITOJIB30BATCIICM:

string str;
str = Consocle.ReadLine();

Conscle.WriteLine("em BBEAM cTpoky: " + str);
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B nmamHOM mnpumepe CTpOKa, BBEACHHAs II0JIb30BATEIIEM, CUMTBIBACTCA B
NepeMEeHHYI0 str, 3aTee ocyulecTBiseTcsl ee BbIBojA. Habepure naHHbli mpumep B

cpene VS u u3yunre KoJI.

3. O6opyaoBaHuEe U MaTEPUATIBI

Jns BBIMOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIBHBIN
KOMITBIOTEP CO CIEAYIOIMMH XapaKkTepucTukamu: 64-pa3psanbiii (x64) mpoueccop ¢
takTOoBOM yactoroit 1 I'T'1y u BeIIE, onepaTuBHas nmamsaTh — 1 ['6 uBkIe, cBOOOAHOE
JMCKOBOE MpocTpaHCTBO — He MeHee 1 I'0, rpaduueckoe yctpoiictBo DirectX 9.
[Iporpammuoe oOecrnieuenue: omneparuonHas cucreMa WINDOWS 7 u Bsie,

Microsoft Visual Studio 20112 u Bble.

4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

Texnuka 0€30HaCHOCTH TPH  BBITOJHEHUH paboThl  ompeaesIeTcs
OOIICTIPUHATOM JJIs TIOJB30BATENICH TIEPCOHABHBIX KOMITBIOTEPOB. CaMOCTOSITEITLHO
HE TPOM3BOJUTH PEMOHT MEPCOHAJIBHOIO KOMIIBIOTEpPA, YCTAHOBKY U YJAJICHUC
IPOrPaMMHOTO O0OECIICUEHUS; B CITydac HEUCIIPABHOCTH NIEPCOHAIIBHOTO KOMITBIOTEPA
COOOMMThL 00 ATOM OOCITYXKHBAIOIIEMY IME€PCOHANY Ja0OpaTopuu; HE KacaTbCs
JIEKTPUUYECKUX  PO3ETOK  METAUIMYSCKUMH  IpeaMeTaMu; pabodee  MecTo
II0JIL30BATEIISI TIEPCOHATLHOTO KOMITBIOTEpA JOJDKHO COJCPIKATHCS B YHCTOTE; HE

pa3pemIacTCs BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUITY, HAITUTKH.

5. MeTonuka u opsiIOK BBITTOJTHEHHS paOOThI

I. Co3pmaiiTe KOHCOIBHOE IPUIIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
npencTaBlIeHHBIM B paboTe Nel.
2.  BpinmonHuTe MHAMBUAYAIBHOE 33JaHKE, BBIIIOJIHUB BBIBOJ PE3YJIbTATA C

UCIIOJIb30BaHUEM BCEX BO3MOXKHBIX (DOPMATOB, MPEACTABICHHBIX B Ta0iwmie 2.1.
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NuauBuayajabHoe 3a1aHKe.
OObsiBUTE TpeOyemble NEPEMEHHBIC, 3HAYEHUS NEPEMEHHBIM I0JIb30BATENb
JOJDKEH TPUCBAaWBaTh B IIPOLIECCE BBIMOJIHEHUS IPOrpaMMbl (CUUTHIBAIOTCSA C
KOHCOJIM), BBIBEJUTE Ha 3KPaH C HCIOJIb30BAHUEM (POPMATHON CTPOKH 3HAUYCHUS

MCPCMCHHBIX U PC3YJbTAT BBIYHUCIICHHA BbBIPAKCHUS BO BCCX BO3MOKHBIX (bopMaTax:

Bapuant BripakeHue 1151 BLIYHCICHHS
1. F=a_l+sin(b)—a-(jx|+ y5)
2. Se:tg(wlll)+bt_i+ o
X bt
3. R x= ,“'b +blt—x+fi 2
sin( f)

4. ¢ =cos(gh)+b- /g3 —|x—y|/w
5. [o.

Hzg—h+cos(b)/h1—ny
6. 35 fty

Z=—+cos(y-f)—

/] 4

7. 35 a+ Et

a g="-z+z-a-

a
8. A0 = cos(Zvew)+ G _1-q— TSMEVW)
G 1 a
9. Se=+/wlll+sin(bt)—x+y-w
10. R_xza-b+\/_§—x+f-‘i_2‘
t

11. g=~w-h+|b|-q3—cos(q3)+y/w

12. )
ee:g_h+d17/h_ M
dl7 \ 4

1. Zze:\/zfs+cos(y-f)—f1y




32

14. 35 . a+~Et
t=—-z+sin(z-a)-
a 4
15. -
AO=i-x/Zvcw+G_1-a—ﬂv
G 1 a
16. a 5 .
zZxy = ?+b—a_5-(sm(b)+y)
17. chzi.ﬁﬂ-sm(fl)—f”m
/1 6
18. ch =cos(rx)-z + z-fl—w
rx
19. CH=kl+sink2)-k3+ [F2
k3
20. Fy=a_l+|b-sin(@_1)-(x+ )|
1 yl+y2+y3
. G 1=yl+ [Z+|y3- —‘
3
22. R = 2-sin(x)+‘2-y—4-x-y‘+z
23. gllzt'2+ﬁ'fl—f1+U‘
t
24. Y =27-sin(z+x)+ Z/Z—W‘
x+X
25. U= ‘rx—z‘+z-Y—Y+Z
rx

7. Coneprxkanue oT4yera u ero popma

Otuet Mo paboTe TOKEH COAePKATh:
1. Homep u Ha3BaHue pabOTHI.
2. llenn paboTHL.

3. OTBeThI HA KOHTPOJIbHBIE BOIIPOCHI.
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4. Dxpan"bie GOpMBI M JUCTUHT MPOTPAMMHOTO KOJZia, TMOKa3bIBAIOIINE

MOpsAAOK BBIITOJIHCHUSA pa6OTBI, M PE3YyJIbTAThI, ITIOJTYUYCHHBIC B XO/1€ €€ BBIIOJIHCHMUSI.

OT4YeT O BBHIMOJHEHUH Pa0OThl B TUCHBMEHHOM BUJIE C/IAE€TCSI MPETO1aBaTeNo.

8. KOHTpOJIbHBIE BOIIPOCHI

1.
2
3.
4

5.

Kak oopmisiercss komMeHTapuii?

Kakue QpyHKIMN UCTIONIB3YIOTCS AJI BbIBOJA HH(POPMAIIMK B KOHCOJIB?
Kakue ¢pyHKIINY NCTIONB3YIOTCS U CHUTHIBAaHUS HH(GOPMAITIU C KOHCOIH?
Kaxkue opmatsl BbIBOIa BbI 3HaeTe? ONUIINTE UX.

Kaxkoit kmacc COACPIKUT CTATHUYCCKUC MCTOJbI JII KOHBCPTHPOBAHUSA

3HAUYCHUH U MPUBEJCHUS UX K TpeOyeMoMy THUITy?

6.

Kakoit kmacc COACPKUT CTATHUYCCKUC MCETOALI — MATCMATHUYCCKHUC

¢ynxun? Uto Takoe ynpapisIoIUe MOCIeI0BATEIbHOCTH?

9. Cnucok auTeparypbl

I[J'ISI BBIITOJIHCHU A pa6OTBI, IIPpH IMMOATOTOBKE K 3allIUTC, a4 TAKKC IJIsI OTBCTA HA

KOHTPOJIbHBIE BOIPOCHI PEKOMEHJIYETCSl HMCIIOJIb30BaTh CIEAYIIME MCTOYHHUKU: [4],

[71, [8].
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TTIPAKTUUYECKAS PABOTA 4. VIIPABJIEHUE [TOTOKOM
BBIMOJIHEHU S C UCTIOJIb30BAHUEM OITEPATOPOB IF, SWITCH

1. Llens u conepxanue

Lens paboOThl: M3Y4YUTh ONEPATOpPbl, MO3BOJSIOIIME OPraHU30BBIBATH
HEMOCJIEe10BaTENIbHOE BBIIIOJIHEHUE IPOTPAMMHOTO KOJa.

3agaun pabOTHI:

— HAY4YUTbhCS IPUMEHSATD YCIOBHBIQ onepartop if;

— HAY4YUTbCsI IPUMEHSTH oniepaTop 1ukia for;

— HAYYHUThCS IPUMEHSTH OTIepaTOphl BeIOOpa switch.

2. TeopeTnueckas 4acThb

2.1 YcnoBHbI onieparop.

B mpenpiaymux ngabopaTopHbIX paboTax OBUTH PAcCMOTPEHBI  BOIMPOCHI
porpaMMHUpOBaHus Ha si3bike C# ¢ HCTIOIB30BAaHMEM TOJIBKO TOCIICIOBATEIHHOTO
BBITIOJIHEHUS ONIEPATOPOB MPOTPAMMBI.

B si3p1ke C# (kak ¥ B OOJIBIIMHCTBE SI3bIKOB) MOYKHO BBOJAHTH YCIIOBUS, IIUKIIHI,

BCTBJICHUA.
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VYcnoBHbli onepatop B C# MO3BOJISIET OPraHU30BaTh YCIOBUE TUIIA «ECIH ...,
TO ..., MUHAYe ...».
CHHTaKCHUC YCIOBHOIO OllepaTopa:

if (ycnosue)
onepamop
[elseif (ycnosue)

onepamop

else

onepamop]

B nmanHOM cuHTakcuce onepamop MOXKET OBITb COCTaBHBIM OIEPATOPOM
(rpynma omepaTopoB s3bIKA, 3aKIIOUYCHHBIE B (PUTYpHbIE CKOOKH). Y CIOBHBIN
OTIePaTOpP COJAEPIKUT TOIHKO OJTHO 00s3aTENhHOE 3ape3epBUpoBaHHOE clioBO — if. Bee
OCTaIbHBIC KOHCTPYKIIMM HE SBJISIIOTCS 00s3aTelbHBIMA (B CHHTAKCHYECKOM
OTIMCAaHHUH HA 3TO YKa3bIBAIOT CKOOKH [ ]).

[Tpumep Kcnonab30BaHus YCIOBHOIO ONEpaTopa:

int a =180, b=13, c =23, d =8, e = B;

if {a == 108) // Ecnw a pasHo 166

3 /i Yeenwdueaem b Ha 1868
b += 1000;
else if (a < 188) // wHaue ecnw a meHowe 186
; /7 HWBMEHAEM 3HadYeHWe o
d=b+ c3
// W W3MEHAEM SHaYeHWe e
; e =a+ b;
else // wHaue (OCTanbHHE BAPMAHTH HE MPEOYCMOTPEHHHE MEpPESMW OSYMA YCAOSMAMM)
/i edtkbxbdftv a na 1
at+t;

// npopgonxaeTca nocnefoBaTENbHOE EHNOAHEHWE MPOTpaMMEb
Console.WriteLine("{@}", a);

B NpCACTAaBJICHHOM IIPUMEPE CHadaia IPOBEPSACTCS ABIACTCA JIM 3HAUCHHC

nepeMeHHoi a paBHbIM 100.
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1. Ecnmu «/la», TO BBIIONHSAETCS €IWHCTBEHHBIN oreparop (yBelWYeHHEe b Ha
1000). Ha 3TOM BBINOJIHEHHE BCETO YCIOBHOI'O ONEpATOpa 3aBEpUIEHO U IMporpaMmma
NEPEXOAUT K BBIIIOJIHEHHUIO OINEpPAaTOPOB, CIEAYIOUIMX 3a HHUM, TO €CTh K BBIBOJIY
3HAYCHHUA a.

2. Ecnu nepBoe yCI0BHE HE BBIIOJIHUIOCH, IPOBEPSIETCS BTOPOE — SIBIISETCS JIU
a wmenbme 100 (xonctpykmms else if). Ecmu 310 yTBepkaeHHE HCTHHHO, TO
BBITIOJIHSIETCS COCTABHOM ONEPATOp, COCTOSIIUM M3 JABYX — U3MEHCHUE 3HAYCHHU
nepeMeHHbIX d U €. 3aTeM OCYILIECTBISETCS EPEX0/] K BEIBOAY IEPEMEHHOM a.

3. Eciiu He BBINOJHUIIOCH HU OJHO YCJIOBHUE C OnepaTopoM if, TO BBIOJIHAETCS
orepaTop, yKa3aHHBIN MOCJe 3ape3epBUPOBaHHOrO ciioBa else. B nanHOM citydae 310
HECOCTaBHOU omneparop (a yBeauuuBaeTcs Ha 1), moAToMy (UIrypHbIE CKOOKH MOKHO
HE IUCAaTh.

Bo Bcell 3TON KOHCTPYKIMM TOJbKO omeparop if siBisiercsa 00s3aTeNbHBIM.
Koncrpykiuit else if moxer ObiTh M000€e KonmuecTBo, a if u else — Tompko 1O
OJIHOMY.

Emie oaun npuMep ycioBHOTO oriepaTopa:

int a = 188;

if (a »= 188)
{

: nsole.WriteLine("3navuenune nepemenHoil a Bonewe wAK pasHo 186" );

|

B nanHOM citydae BBIBOJI B KOHCOJIb BBITIOJTHUTCS TOJIBKO €CIU a O0JbIie 100
paBHo 100.MHaye yciioBHBIM omeparop HUYEro He BhiBeAeT. DurypHbie CKOOKH B
JAHHOM MPUMEPE MOXKHO OMYCTUTh.

OOpatuTe BHMMaHHE, YTO IS TNPOBEPKH Ha PABEHCTBO HCIIOIb3YETCS
omeparop ==, a HE€ =. 3HaK «paBHO» wucnoab3yercs B C# 1 IpucBauBaHUs
3HaueHuil. CrienyeT MOHUMATh, YTO YCJIIOBHOE BBIPAXKEHHE, CTOSIIECE B KOHCTPYKIIMHU
if 1omxkHO BO3BpaIIaTh OyJIeBO 3HAUCHUE.

Hampumep, cneayromuii yCiI0BHBII onepaTop Bceraa OyAeT BHIIOTHATHCS:

if (true)

: Console.WriteLine("Bcerga sweoguTca™);
elze
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2.2 Omnepatop BeIOOpA.
CuHTaKcHC oreparopa:

switch (nepem)

{
case xoncmanmal:
onepamop 1,
break;
case KoHcmawmal :
onepamop _ 2;
break;
default :
onepamop _ n;
break;
b

B mamHOM omepaTope OCyImecTBIseTCS BhIOOp omeparopa (KOTOPBIA MOMKET

OBITh COCTaBHBIM) B 3aBUCHUMOCTH OT 3HAUEHHUS NEepeMeHHOU nepem . Eciu nepem

paBHa 3HAYCHUIO KoHcmaHnmal, TO BBIMOJHUTCA onepamop 1, ecnu komcmanma? —
onepamop _ 2, u T.A. Eciu HU OJIHO 3HAUYE€HHE, YKA3aHHOE B KaKOM-JIMOO oneparope
case, HE COBIAJIO CO 3HAYEHUEM nepem, TO BBIIOJIHUTCS ONEpaTop, YKa3aHHBIM B

cekimu default . BHyTpu kaxmol CeKIuu case cieayeT ykaszaTh omeparop break,
KOTOPBIA TPEIOTBpaIIacT MPOBEPKY APYTUX YCIOBUH TOCIC BBITIOJHEHUS JTaHHOTO
ormeparopa. Crnemyer oOpaTUTh BHUMaHHE, 4YTO B CEKIHUSAX Case CIEAyeT
UCIIOJIb30BaTh TOJIHKO KOHCTAHTHI (TIEpEMEHHBIC HE JIOIYCKAIOTCH ).

[Tpumep ucnonbszoBanue oneparopa switch ... case:
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'._." Opravvsauwa OTBETa Ha ,':|F‘.-I-!'TF|.-IF‘ MNoNeEI0BEaTENA
string text = "1 BeBog rpynns An" 4+

"2 - BuBog damunuM npenofasaTens hn” +

"3 - BuwBog H@assaHWA npegmeTa \n +

"4 - Bwsog npweeTcTeEMA \n";

Console.Write(text + "BBeguTe xomadpy > ") ;

switch (result)
{

case 1: { Console.Writeline("WCTE - 1981"): braak; }

case 2: Console.WritelLine("Hukonace Esrexvii MsaHoewy"™); break;

case 3: { Console.WriteLine(“TexHonorww nporpasswposanwa”); break; }
case 4: Console.WriteLine("Npueet ["); break;

default: Conscle.Writeline("HegonycTusedt sapuant [117); break;

H

HSY‘II/ITC HpGI[CTﬁBJIGHHBIﬁ IMPUMCEP CaMOCTOATCIIBHO.

4. O6opyaoBaHuE U MaTEPUATIBI

Jlnst BbIMOJIHEHUSI  pabOThl PEKOMEHJYEeTCSl HCIONb30BaTh MEPCOHATbHBIM
KOMIIBIOTEP CO CIEAYIOIUMH XapaKTepucTUKaMu: 64-pa3psannbiii (x64) npoueccop ¢
takToBOM yactoToil 1 I'T'11 u Beime, oneparuBHas mamsaTh — 1 ['6 uBsbIime, cBOOOIHOE
JMCKOBOE MpocTpaHCcTBO — He MeHee | 'O, rpaduueckoe yctpoiictBo DirectX 9.
[Iporpammuoe obecmeuenue: omnepanuonHas cucreMa WINDOWS 7 wu Boime,

Microsoft Visual Studio 20112 u Bble.

5. Yka3aHus 1o TeXHuke 0e30MacHOCTH

Texnuka 0€30MAaCHOCTH TPHU  BBIIOJTHEHUH paboThl  ompenenseTcs
OOIIETPUHATON TSI TTOJTH30BATENICH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIHLHO
HE TIPOM3BOJUTH PEMOHT IEPCOHAILHOTO KOMITBIOTEPA, YCTAHOBKY W YIAJICHHE
IPOrpaMMHOTO OOECTIeUeHUs; B CIy4ae HEUCIIPABHOCTH MEPCOHAIBHOTO KOMIIBIOTEpA
cooOIUTh 00 H5TOM OOCIYKMBAIOIIEMY MEPCOHANly Ja0OpaTOpuu; HE KacaThCs
NIEKTPUUECKUX  PO3ETOK  METAUIMYECKUMHU  MpeAMeTamu; pabodee  MecCTo
MIOJTb30BATENs TEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPXKAThCS B YHCTOTE; HE

paspemracTcCs BO3JIC IICPCOHAIIBHOI'O KOMIIBIOTCPA IPUHUMATD IMUIILY, HAITUTKH.



39

6. MeToanKa ¥ MOPsII0K BBHITTOJTHEHHS paOOThI

I. Co3znaiite KOHCOJIBHOE MPUIIOKEHUE B COOTBETCTBUU C AITOPUTMOM,
npeAcTaBiIeHHBIM B paboTe Nel.

2. Brinonnure unanBHayalibHOE 3aaHue. Bo Bcex 3aJaHUsIX IEPEMEHHBIE
X, Y SBIISIIOTCS BEMIECTBEHHBIMU M BBOJASTCA MOJIb30BaTeneM. KonnuecTBo
claraeMbIX TaKke BBOJIUTCS MoJib3oBateneM. [Iporpamma q0JKHA BBIBECTH CYMMY

3aJaHHOTI'O YK CJja YJIICHOB I10CICA0OBATCIIbHOCTH.

NuauBuayaabHoOe 3a1aHKe.
Ilepen BwIMOTHEHWEM 3amaHUs TPEOYETCS CaMOCTOSITEIIBHO OMPEICITUTh
3aKOHOMEPHOCTh MU3MEHEHUS YJICHOB IMOCJIEIOBATEILHOCTH, YTOOBI MPUMEHHUTD ITUKII,

YCJIOBHBIH OMEpaTop WM, €CJIU MOTPEOYyeTCsl, onepaTop BeIOOpA.

Bapuant Bripaxxenue 17151 BBIYUCTICHUS
1 ~sind(Y)  sin®(X?)  sin’(Y?)  sin?(XY)
1-3 3-5 5-7 7-9
2 1 X Y? X3 Y4
Z = — + — + —
1-3-5 2-4-6 3-5-7 4-68 5-7-9
2 4 6 8
3 Z= AT Y X _r +...
1-3 3.5 5 7 7 9
4 Y2. X Y. x* XxX*.ys Xx%.ye
Z = — + — +...
2 4 6 8
5 y sin(X)-1g(Y) In(X?)-cos(¥Y?) sin(X°®)-1g(¥Y?) In(X7)-cos(Y?)
j T 3! } 5! " 7! j
6 X Y* Xx* Yv¢
Z=1-_—+_—_ _+___ —... (B3HaMmeHaTese ¢akTOpHUAI)
2 6 24 120
7 Y-X? XY Y-X* X.Y°
§=— + — + —...
1-3 2-4 3-5 4.6
8 sin(X?) cos(Y?) sin(X?*) cos(Y?)
Z=1- + - + -
2 3 4 5
9 1 X X* X
Z = + +...
1-3 2 4 3.5 4 6
2 4 6 8
10 Z= AT Y X _r +...
1-3 3.5 5 7 7 9
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11 X-sin(Y) X°-cos(Y?) X°-sin(Y?) X7-cos(Y?)
= + — + —...
1-2 3-4 5-6 7-8
12 X Y’ X’ Y’
p=- + — + —...
1-2-3 3-4.5 5-6-7 7-8-9
13 sin(X2)+Y cos(Y?)+X sin(X*)+Y cos(Y)+X
2 3 4 5
14 Y2+ X Y?-X* X*+Y6 Xx®-Y°
Z= — + - +...
1-2 2-4 4.6 6-8
15 . cos(X)-sin?(Y) cos*(X)-sin®(Y) cos’(X)-sin®(Y)
=1- + — +o
1-2 3-4 5-6
16 - sin(Y)-X2+X-cos(Y3) sin(Y)-X4+X-cos(Y5)
1-3 2-4 3-5 46
17 ;. 18)-cg(X?) 1g(X)-cig(Y’) 1g(Y)-cig(X")  1g(X) cig(Y?)
1.3 2.4 3.5 4.6
18 1 X 7 x 7
S
1 2 31 4! 5!
19 5 COS(X)+‘Y‘ cosz(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
— — + — +...
1! 2! 3! 4!
20 Y2.xX Y- Xx* Xx*.y® Xx%.ye
Z= - + - +...
2+1 4-2 6+4 8—6
21 I-cos(Y) Y+cos’(X) X?-cos’(Y) Y?+cos*(X)
Z =1+ - + - +
1-3-5 2:4-6 3-5.7 4.6-8
22 X-Y Y’-Xx? X’-y* Yv4-Xx*
Z= - + - +...
1-3 2-4 3-5 4.6
23 I1-cos(Y) Y+cos’(X) X2?2-cos’(Y) Y3+cos*(X)
Z =1+ - + - +
1-3-5 2:4-6 3-5.7 4.6-8
24 (X-Yy (F-Xx) (X-7)° (Y-X)
Z= - + - +...
1-3 3-5 5-7 7-9
25 S Y?.sin(X) cos(¥Y?)-X* sin(X?%)-Y® cos(¥Y®) X8
2 4 6 8

7. Coneprxkanue oT4yera u ero opma

OTtder Mo paboTe AOKEH COJCPIKATh:
1. Homep u Ha3Banue paboTHI.

2. llenn paboTHL.



41
3. OTBeThI HA KOHTPOJIbHBIE BOIIPOCHI.
4. DxpanHsle GOpMBI M JUCTUHT MPOTrPAaMMHOTO KOJia, MOKa3bIBAIOIINE
MOPSIAOK BBITIOJIHEHUSI Pa0OThI, U PE3YIbTAThI, MOJYYEHHBIE B X0J1€ €€ BHIIIOJHEHHUS.

OTyeT 0 BBINOJIHEHUHT pa6OTI>I B IIMCBMCHHOM BHJIC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTposibHBIE BOIPOCHI

1. Kak opopmisieTcs KOMMEHTapHii?

2. OnumuTe CUHTAaKCHUC YCJIOBHOro omneparopa. Kakume wuacTtu paHHOrO
oreparopa SABJISIIOTCS 003aTENbHBIMU?

3. OnuuuTe CHHTAaKcUC ornepaTopa BbIOOpa. IloscHute mnouemy cieayer
UCII0JIb30BaTh ornepaTop break BHyTpH Kaxa0ro BeIOOpA.

4. MoxHo 51 ¢ nomolbto for peanuzoBath OeckoHeuHbl HUKI? [losicHuTe

OTBET Ha IIPUMEpax.

9. Cniucok nurepaTypsl

I[J'ISI BBIITOJIHCHU A pa6OTBI, IIPpH IMMOATOTOBKE K 3allIMTC, a4 TAKKC IJIs1 OTBCTA HA

KOHTPOJIbHBIE BOIIPOCHI PEKOMEHAYETCS UCIIOJIb30BaTh CIEAYIINE UCTOYHUKU: [2-4].
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I[TPAKTUYECKAA PABOTA 5. YIIPABJIEHUE ITOTOKOM
BBITOJHEHMA C UCITOJIb3OBAHUEM OIIEPATOPA LIUKJIA FOR

1. Llens u conepxanue

Lenb paboOTBI: W3YYUTH OMEPATOPHI, MO3BOJISIONINE OPTaHU30BBHIBATH
IIUKJINYECKOE BBITIOJHEHNE TPOrPaAaMMHOT0 KO/Ia.
3agaun pabOTHI:

— HAY4YUTBCA IPUMCHATDL OIICPATOP HHKJIIA for BO BITOJKEHHBIX OUKIax,

2. TeopeTnueckas 4acTh

[{ukapl  MO3BOJISIIOT  BBHITIOJHATH  OMNPENCIICHHYIO  MOCIEI0BaTEeIbHOCTh
ONEpPaToOpoOB JO0 TEX MOp, MOKA BBIMOJHIETCA HEKOTOpoe ycioBue. KaxkIblid «Kpyr»
BBITIOJIHEHHUS 3TOTO OJIOKA HAa3bIBACTCS UTEPALIUCH.

CuHTakcuc oneparopa:

for (unuyuanuzamop; ycnosue; umepamop)

onepamop

UHUYUAIU3AMOp — BBIPAXKEHUE, BBHINOIHIEMOE Tepe/] IEpBOM HUTepaluei

LIUKJIA.
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ycnogue — BbIpaKeHUE OyJIEBOIO THUIMA, KOTOPOE MPOBEPSIETCS Mepesa KaxKIou
utepanueil. Eciu OHO HMCTHHHO TO wUTEpals BBINOJHAETCA, WHA4Ye — LMK
3aBEepILAETCA.

umepamop — BBIPAKCHUC, BBITHUCIISICMOC ITOCJIC K&)KI[OIZ HUTCpaAlnH.

[Tpumep npumenenus onepatopa 1ukia for (mpumep 1):

| * BHUMCAMTE Cymmy 4YWCEn oT 1 ao 1888

.'_."l DE‘hHBI‘IﬂE‘M NEpeEMEHHYD, KOTOpaA XPaHWT IHIYEHWE CYMML YHCen

System.Int32 Sum = 83
[/ OBbaEnmem cueTUYMK UAKNA
int 1;

fnr (i =1; 1 <= 1088; i++)

Sum += ij;

lcﬁs;ie.writeLineL"uTcr: {8}", Sum);
N3yuuTe KoJ caMOCTOSATENbHO (co3/1aiiTe Takyto mporpammy B VS). Emie ogun

npuMep sl CaMOCTOSITEILHOTO U3yUeHHUs (Tpumep 2):

.Ill'r

" BHMHCAWTE CyMMy BCEX YWCEN, AsnawwxcA Ha 3 be3 ocTaTka
* W HEXOAAWWXCA B granaszoMe oT 1 go 1ee60ee

i)

long Sum = @;
int 1i;

for (i = 1; i <= 1000000; i++)
if (1 % 3 == @)
Sum += 1;

[Tpumep, oToOpaxkaromuii BO3MOXHOCTh IPUMEHEHUS uTeparopa (mpumep 3):

FE -

. =

BHUMCNMTE CYMMy BCEX YWMCEen, gensmuxcA Ha 3 bes octaTka
M HaxogAawMxcA B guwanascHe o7 1 go 1882888

. =

i f

long Sum = 8;
int 1;

for (i = 8; i <= 10e88E0; i += 3)
Sum += 1;

OOparute BHUMaHHUE, YTO MPUMEPHI 2 U 3 PEIIatoT OJHY U Ty XKe 3a7ady.
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3. O6opyaoBaHUE U MaTEPUATIBI

Jlnst BBITIOJIHEHHSI  pabOThl PEKOMEHIYETCS HCIOIh30BaTh TEPCOHATBHBIN
KOMITBIOTEP CO CIEAYIOIIUMH XapaKTepUCTUKaMu: 64-pa3psiHbiii (x64) mporeccop ¢
takToBOM yactoToi 1 I'T'n u BeiIe, onepatuBHas namsaTe — 1 I'0 uBkIlIe, cBOOOAHOE
JTMCKOBOE MpocTpaHCcTBO — He MeHee 1 I'6, rpaduueckoe ycrtpoiictBo DirectX 9.
[IporpammHoe obOecniedenue: omneparuoHHas cucteMa WINDOWS 7 wu Bhiie,

Microsoft Visual Studio 20112 u Belie.

4. YKa3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30MaCHOCTH TPH  BBIMOJTHCHUH paboTel  ompenensieTcs
OOIIETPUHATON TSI TTOJIH30BATENICH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIHLHO
HE TPOU3BOJUTH PEMOHT TEPCOHATHLHOTO KOMIIBIOTEpPA, YCTAHOBKY W YJaJICHHE
IPOrpaMMHOTO O0OECTICUeHUs; B ClIy4ae HEHCIIPAaBHOCTHU MEPCOHATBHOTO KOMITBIOTEpa
coO0mMTh, 00 A3TOM OOCTY)KMBAIOIIEMY IEpCOHANTY JabopaTopuu; HE KacaThCs
DIIEKTPUYECKUX  PO3ETOK  METAUIMYCCKUMH  TpeAMeTamu; pabodee  MecTo
MIOJIb30BATENSI TEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPXKAThCS B YHCTOTE; HE

pa3peIacTCsa BO3JIC IICPCOHAJIbHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIY, HAIIUTKH.

5. Metoauka v OpsiJIOK BBITIOTHEHUS PaOOThI

Heobxoaumo wmomuduimpoBath NpUIOKEHHE, pa3padOTaHHOE B paMKax
paboThl No4 ciedlromum o0pazom:

1. Tlporpamma mOKHA 3allpOCHTh HMCXOIHBIC [aHHBIC ISl BBIYUCICHUS
BBIPAKCHHUS.

2. [IporpaMMa BBIYHMCIISIET BRIPQXKCHHUE U BRIBOAUT PE3YIbTaT.

3. 3arem mporpamMma CHOBA 3alpalldBaeT BBOJ WCXOJHBIX MTAHHBIX U ITHKJI

IMOBTOPACTCH.
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C ucnonp3oBaHueM 1ukia for opranusyite ykazaHHOE MOBEJCHUE MPOTrpaMMbl
U CAMOCTOSITEIBHO ONPEEIUTEe KOMaHy, KOTOpas NPUBEAET K 3aBEPIICHUIO PaOOTHI
nporpamMmsbl  (Hampumep, Haxkara KiaBuiua «Escape», MNOJb30BaTENb JIOJHKEH

OTBETUTH Ha Bonpoc «[Iponomkurs?» u T.11.).

I/IHIII/IBI/IHyaJ]bHOe 3aJaHHE.
B kauectBe HHAUBUAYAJIBHOTO 3aJaHHA H€O6XOI[I/IMO N3MCHUTb KOJI M3

paboTsl N4,

7. Conepsxkanue oT4yera u ero opma

Otuer o paboTe JOJKEH COAEPIKATD:

1. Homep u Ha3BaHue pabOTHI.

2. llenn paboTHL.

3. OTBeThI HA KOHTPOJIbHBIE BOIIPOCHI.

4. DOkpanHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINE
HOPSOK BBIIIOJIHEHUSI pabOThI, U PE3YJIbTaThl, IOTYUYCHHbIE B XO/1€ €€ BBIMOIHEHHUS.

OTuyeT 0 BBINOJIHCHUHT pa6OTbI B IIMCBMCHHOM BHUJIC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTposbHBIE BOPOCHI

1. Kak odopmisieTcst KOMMEHTapHii?

2. B paznene «Teopernueckoe 000CHOBaHHME» MPUBEACHBI MpuUMepsl 1, 2 u 3.
[Touemy B mpumepax 2 u 3 uist nepeMeHHOM Sum BbIOpaH Tl long, X0Td B IpuMepe
1 st Sum BeIOpaH THN int? OOOCHYHTE OTBET.

3. OmnemuTe CUHTAKCHC onieparopa nukia for.

4. MoxHo 51 ¢ noMonipto for peanuzoBath O6eckoHeuHbld 1HUKI? TlosicHuTe

OTBCT Ha IIpUMCpax.
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9. Cniucok nurepaTypsl

I[JISI BBIITOJIHCHU A pa6OTBI, IMIPpHU MOATOTOBKC K 3alIMTC, d TAKKC IJII OTBCTA HA

KOHTPOJIBHBIE BOIPOCHl PEKOMEHJYETCS MCIOJb30BATh CIEAYLIME HUCTOYHHUKHU: [3],

[7].



47
I[TPAKTUYECKAA PABOTA 6. YIIPABJIEHUE ITOTOKOM
BBIITOJHEHM A C UCITIOJIb3OBAHUEM OIIEPATOPOB WHILE

1. Llens u conepxanue

Lenb paboOTBI: W3YYUTH OMEPATOPHI, MO3BOJISIONINE OPTaHU30BBHIBATH
HEIOCJICI0OBATEILHOE BBIITOJIHECHHE POTPAMMHOTO KOJIa.

3agaun pabOTHI:

— HAYYUTHCS MIPUMEHSATH OTIEPaTOp UKIIA ¢ TIpeaycioBrem while;

— HAy4YUThCS MPUMEHATH OTIepaTop LUKIIA ¢ moctycioBuem do ... while.

2. TeopeTnueckas 4acThb

[uxkn while mnoxoxx Ha for Tem, 4YTO SBISETCS KOHCTPYKIMEH C
IIPEABAPUTEIBHON IIPOBEPKOM YCIOBHS MPOAOJDKEHHs nukia. Ho cuHTakcuc mukia
while Gosee makoHUYEH:

while (ycrosue)

onepamop

B HJAaHHOM CHHTAKCHUCE onepamop MOXKCT OBITH COCTaBHBIM o1rIcpaTopom

(Tpymma onepaTropoB S3bIKa, 3aKII0OYCHHBIC B GUTYPHBIE CKOOKH).
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Cnenyer moHumartb, uyTo while ucmonb3yercss ajis 3apaHee HEU3BECTHOTO
KOJIMYECTBA MIOBTOPHBIX BBHIMOJIHEHHI OTIEPATOPOB.
[Ipumep BeinoaHEHUs HuKia (mpumep 1):
* Uwkn E-_','J:I'l'_"n_ BEHNONHMAETECA NOKa NonNs30BEaTENE HE BESOET 2

bool Stop = false;
int chislo;

while {!5top)

{
Console.Write("BeeguTe uucno > ");
chislo = Convert.TeInt32({Console.Readline());
if (chislo == @)

] Stop = true;

i

Omneparop break yxe BcTpedasicsi B KOHCTPYKIIMU case oreparopa switch st
BbIXo7a u3 case. Ho break wacto mpumensiercs BHyTpu 1ukioB for, while u do ..
while. [laHHbBIi omepaTop MpephIBaeT BBIMOJIHCHUE ITUKJIA U TIEPENaeT yIpaBlieHUE
orepaTopy, CICAYIOIIEMY 3a [IUKJIOM.

[IpuMep, BBITIOHSIOMIMM TO e caMoe, 4To u pumep 1 (mpumep 2).

f*

P * Unkn BygeT BENOAHATECA NOKa NONb30BaTelb HE BEegeT @
bool Stop = true;
int chislo;
while(Stop)
1

Console.Write("BeeagnTe ydcno > ");

chislo = Convert.ToInt32(Conscle.Readline());

if (chislo == @)
: break;
¥

Cﬂez[yeT O6paTI/ITI> BHUMAHHUEC, YTO ITUKII SABJISICTCS 0OECKOHEUYHBIM (J'IOFI/I‘-IGCKaH

IepeMCcHHas StOp BCeraga sABJIACTCA true), HO BbIIIOJHCHHUE IIHKJIa BCC pPaBHO

IIPEPBETCS, €CIIU MoJb30BaTeb BBEAET 0.
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Omnepatop continue Takke MPUMEHSETCS BHYTPH LHUKJIA — OH OCTAHABJIMBACT
BBITIOJTHEHUE TEKylIed WTEpallid W HEMEIJICHHO TEPEXOJUT K BBIMOJHEHUIO

CIIEYIOIIECH UTEpPALUU.

3. O6opyaoBaHuEe U MaTEPUATIBI

Jns BBIMOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIBHBIN
KOMITBIOTEP CO CIEAYIOIUMH XapaKTepuCTUKaMu: 64-pa3psannbiii (x64) nmpoueccop ¢
tTakTOoBOM yactoToit 1 I'T'1y u BeIIE, onepaTuBHas mamsaTh — 1 ['6 uBkIIe, cBOOOAHOE
JMCKOBOE MpocTpaHCTBO — He MeHee 1 I['0, rpaduyeckoe yctpoiictBo DirectX 9.
[Iporpammuoe oOecrieuenue: omnepanuonHas cucreMa WINDOWS 7 u Bsime,

Microsoft Visual Studio 20112 u Bble.

4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

Texnuka 0€30HaCHOCTH TPH  BBITOJHEHUH paboThl  ompeaesIeTcs
OOIICTIPUHATOM JJIs TIOJB30BATENICH TIEPCOHABHBIX KOMITBIOTEPOB. CaMOCTOSITEITLHO
HE TPOM3BOJUTH PEMOHT MEPCOHAJIBHOIO KOMIIBIOTEpPA, YCTAHOBKY U YJAJICHUC
IPOrPaMMHOTO O0OECIICUEHUS; B CITydac HEUCIIPABHOCTH NIEPCOHAIIBHOTO KOMITBIOTEPA
COOOMMThL 00 ATOM OOCITYXKHBAIOIIEMY IME€PCOHANY Ja0OpaTopuu; HE KacaTbCs
JIEKTPUUYECKUX  PO3ETOK  METAUIMYSCKUMH  IpeaMeTaMu; pabodee  MecTo
II0JIL30BATEIISI TIEPCOHATLHOTO KOMITBIOTEpA JOJDKHO COJCPIKATHCS B YHCTOTE; HE

pa3pemIacTCs BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUITY, HAITUTKH.

5. MeTonuka u opsiIOK BBITTOJTHEHHS paOOThI

I. Co3nmaiiTe KOHCOJIBHOE IPWIOKEHHUE B COOTBETCTBUH C AJITOPUTMOM,
npeacTaBlieHHBIM B paboTe Nel.
2.BrinonHure HHAUBUAYAIbHOE 33/1aHue. Bo Bcex 3agaHMsIX nepeMeHHbleX,

Y aBIsSIOTCA BCIICCTBCHHBIMM W BBOJATCA IIOJIB30BATCIICM. KomnmuecTBo
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cllaraeMbIX MOJIb30BaTeneM He BBoAuTCs. [IporpamMma nomkHa paboTaTh CieayomuM
obpazom:
— TMOJIb30BATENI0 BEIBOJUTCS MpUrianieHue Ha BBoa X U Y
— II0JIB30BATENb BBOJAUT X U Y
— OporpaMMa Ha4MHAET PACYET CYMMBbI, IPU 3TOM BBIBOJUTCS PE3yJIbTAT
pacuera, IOJyYEHHBIN Ha KaXXA0U UTEPALVH;
— CHavaJla BbIBOAUTCA Homep utepauuu (1) u cymma l-ro cimaraemoro,
3aTeM MporpaMmMa OCTaHABJIMBAETCS U JKJIET BBOJIAa KOMaH/bI Mojb3oBaTess (1
— MPOAOIAKUTH, 0 — IPEKPATUTH PaCUET);
— €CJIM TOJB30BaTENb MPOJOJIKAET, BHIBOJUTCS HOMEp uTepauuu (2) u
cymMMa 2-X cjlaraéMbIX M CHOBA MporpamMma >KJAEeT KOMaHIbl MOJIb30BaTEels, U
T.J.

3. [Iporpamma He 1OTKHA UCIIOIB30BaTh ITUKII for.

NupuBuayaabHoe 3a1aHue.
[lepen BbIOTHEHHWEM 3ajaHusi TpeOyeTcsl CaMOCTOSITEILHO ONPEACIIUTh
3aKOHOMEPHOCTh MU3MEHEHUS YJICHOB TMOCJIEIOBATEILHOCTH, YTOOBI MPUMEHHUTD ITUKII,

YCJIOBHBIH OMEpaTop WM, €CIIU MOTPEOYyeTCsl, onepaTop BeIOOpA.

Bapuant | BeipaxkeHue 11l BBIYMCIICHUSA

1 X v x> rt
Z=1-—4+———

+— —... (B 3HaMeHaree (pakTopuan
2 6 24 120 ( b pran

2 Y-X* XY’ Y-X* XY
s=- + — + —...
1-3 2-4 3-5 4-6

3 sin(X?) cos(Y?) sin(X?*) cos(Y?)
Z=1- + — + —...

2 3 4 5
4 1 X X2 X
Z= - + - +...
1.3 24 3.5 4.6
2 4 6 8
S X Y X Y
-3 3.5 57 79
6 X-sin(Y) X°-cos(Y?) X°-sin(Y?) X7-cos(Y?)
=- + -~ + -
1-2 3-4 5-6 7-8
7 X Y3 X3 Y’
p=— + — + —...
1-2-3 3-4.5 5-6-7 7-8-9
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8 sin(X?)+Y cos(Y?)+X sin(X*)+Y cos(Y°)+X
=1- + - + ...
2 3 4 5
9 Y2+X Y?P-X* X*+Y¢ X3-Y°©
Z= - + - +...
1-2 2-4 4.6 6-8
10 sin’(Y) sin®(X?) sin’(Y3) sin’(X*)
=— + — + —
1-3 3-5 5-7 7-9
11 1 X Y? X3 Y4
Z= - + - + —...
1.3.5 2.4.6 3.57 468 5.7.9
2 4 6 8
2], r x v _
-3 3.5 57 79
13 Y2. X Y. x* Xx*.ys Xx%.ye
Z= — + - +...
2 4 6 8
14 _sin(X)-1g(Y) In(X3)-cos(¥Y?) sin(X°)-1g(Y?) In(X7)-cos(¥Y?)
o 3! j 5! " 7! -
15 e cos(X)+‘Y‘ cosz(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
— — + — +...
1! 2! 3! 4!
16 I—cos(Y) Y+cos’(X) X?-cos’(Y) Y3+cos*(X)
Z =1+ - + - +...
1-3-5 2:4-6 3-5.7 4.6-8
17 X-Y 7’ -X? X°-73 7 -X
Z= - + - +...
1-3 2-4 3-5 4.6
18 I-cos(Y) Y+cos’(X) X?-cos’(Y) Y?+cos*(X)
Z =1+ — + - +...
1.3-5 2.4.6 3.5.7 4.6-8
19 (X-Y)¥ (Y-X)* (X-7)° (T-X)pP
Z= - + - +...
1-3 3-5 5-7 7-9
20 B Y?2.sin(X) cos(¥Y?)-X* sin(X?*)-Y® cos(Y%) X8
2 4 6 8
21 cos(X)-sin?(Y) cos*(X)-sin®(Y) cos’(X)-sin®(Y)
=1- - — L
1-2 3-4 5-6
22 sin(Y)- X2  X-cos(Y?) sin(Y)-X* X-cos(Y?)
1-3 2-4 3-5 4.6
23 7 _1g(Y)-ctg(X?) | 80 ctg(Y?) 1g(Y)-ctg(X™) | 18(X)-cg(Y?)
1-3 2-4 3.5 4.6
24 1 x vy x3 v¢
T ——
1 2 31 4! 5!
25 Y. X Y- XxX* Xx*.vy® Xx%.y°
Z= - + - +...

2+1 4-2 6+4 8—6
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7. Coneprxanue oT4era u ero popma

OTt4yer o padoTe JOJIKEH COAEPIKATD:

1. Homep u Ha3BaHue pabOTHI.

2. llenu paboTHhL.

3. OTBEeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DOkpaHHble (QOpPMBI M JHMCTUHI IPOrPAaMMHOIO KOJa, ITOKAa3bIBAIOLIUE
HOPSAJIOK BBIITOJIHEHHSI pa0OTHI, U PE3YJIbTaThl, IOJIYYEHHBIE B XO/1€ €€ BBIITOJIHEHMUS.

OTtueT 0 BBINOJHECHUH pa6OTBI B MIMCbMCHHOM BHUJIC CAACTCA IMPCIIOAaBaTCIItO.

8. KoHTposibHBIE BOIPOCHI

1. Kakoit uukn sydire while wnu for?

2. OnumuTe CMHTaKcHC onepaTopa while.

3. Onuiure CHUHTAaKCUC YCIOBHOrO ormepatopa. Kakue wyacTu maHHOTO
orepaTopa SBISIFOTCS 003aTEIbHBIMU?

4. OnumuTte CUHTaKcHUC omeparopa BbiOopa. IlosicHuTe modyemy ciemyer
UCII0JIB30BaTh oneparop break BHyTpu Kaxaoro BeIOOpa.

5. lloscuuTe Ha3HaUYeHUE onepaTopoB break u continue.

9. Cniucok nurepaTypsl

I[J'ISI BBIITOJIHCHU A pa6OTBI, IIPpH IMMOATOTOBKE K 3allIUTC, a4 TAKKC IJIsI OTBCTA HA

KOHTPOJIBHBIE BOMPOCHI PEKOMEHYETCSl HCIOJb30BaTh CICAYIINE HCTOYHUKHU: [3],

[7].
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I[TPAKTUYECKAA PABOTA 7. YIIPABJIEHUE ITOTOKOM
BBITOJHEHMA C UCITOJIb3OBAHUEM OIIEPATOPA DO ...WHILE

1. Llens u conepxanue

Lens paboThl:  HM3YyYUTh  OMEPATOPHI,  MO3BOJISIOIINE
OpPraHM30BBIBAThH HETIOCIIEIOBATEILHOE BBHITIOJHEHUE MPOTPAMMHOT0 KOJIa.

3agaun pabOTHI:

— HAYYHUTHCS IPUMEHSITH OTlepaTop IUKiIa ¢ moctycioBueM do ... while.

— U3YUYUTh 0COOEHHOCTH onepatopa do...while;

— HAy4YUTbCs HCIOJB30BaTh orepatop Iwkia do...while nns pereHus

IMPAaKTUYCCKUX 3a1a4.

2. TeopeTnueckas 4acThb

Hukn do ... while momHOCTBIO TIOBTOpsieT (YHKIMOHATHHBIE BO3MOYKHOCTH
while, HO TpenmoyiaraeT MPOBEPKY YCIOBUS OKOHYAHHS LUKJIA TTOCIE BBITIOTHCHHSI
Tena 1mukiaa. To ecTh OJIOK OmepaTopoB Telia IMKJIA BCET/IA BBIMOTHUTCS XOTS ObI
OJIMH Pa3s.

CuHTakcuc oneparopa:



54
do

onepamop (onepamopuwi)

}

while (ycnosue);

[Tpumep ucnonb3oBanus nukia (npumep 1):

fic

: * Uwmecn El:..,:‘C-I BEHNONHATECA NOoXa NOAB3ICBATEND HE BASZOET B
S

bool Stop = false;
int chislo;

do
r
i
; onscle.Write("Beegute uncno > );

chislo = Convert.ToInt32(Console.Readline());

if (chislo == @)

i Stop = true;
} while (!Stop);

3. O6opyaoBaHuE U MaTEPUATIBI

I[JBI BBIITOJIHCHU L pa6OTBI PCKOMCHAYCTCA HUCIIOJIb30BATH HCpCOHaﬂbHLIﬁ

Microsoft Visual Studio 20112 u Bble.

4. Yka3zaHusd 0 TEXHUKE O€30IIaCHOCTHA

Texnuka 0€30I1aCHOCTH IIpxu  BBIIIOJJHCHUU

KOMIIBIOTEP CO CIEAYIOIIUMH XapaKTepucTUKamu: 64-pa3psannbiii (x64) npoueccop ¢
takToBOM yactoToi 1 I'T'11 u Beime, oneparuBHas mamsaTh — 1 ['6 uBsbIime, cBO6OIHOE
JMCKOBOE TMpocTpaHCTBO — He MeHee 1 'O, rpaduyeckoe yctpoiictBo DirectX 9.

[Iporpammuoe obOecnieuenue: onepanuonHHas cucrema WINDOWS 7 u Beie,

paboThl  ompenensiercs

OOIIETPUHATON JIJIsl TIOJIH30BATENIEH MEePCOHATBLHBIX KOMIBIOTEPOB. CaMOCTOSATEIBHO
HE NPOU3BOAUTH PEMOHT IIEPCOHAIBHOTO KOMIBIOTEPA, YCTAHOBKY W yAAJICHUE

MporpaMMHOIO O6€CH€‘{CHI/IH; B CJIy4a€ HCHUCIIPABHOCTH IICPCOHAJIBHOI'O
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KOMITBIOTEPA COOOMIMTH 00 3TOM OOCTY>KHMBAIOIIEMY IEPCOHANy JabopaTopuu; He
KacaThCsl DJIEKTPUYECKHX PO3ETOK METAUIMUECKUMHU TpeaMeTamu; pabodee MecTo
MIOJIB30BATENSI TIEPCOHATBHOTO KOMIIBIOTEPA JOJDKHO COJEPKATHCS B YUCTOTE, HE

pa3pemIacTCs BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUITY, HAITUTKH.

5. MeTonuka u mopsiIOK BBITTOJTHEHHS paOOThI

1. Co3paliTe KOHCOJIbBHOE NPUIOKEHHUE B COOTBETCTBHUHM C aJTOPUTMOM,
npeAcTaBiIeHHBIM B paboTe Nel.
2. BrinmonnuTe nHAMBUAYyalIbHOE 3aJaHie. Bo Bcex 3aaHUsIX IEPEMEHHBIE
X, Y SBASIOTCS BEIISCTBEHHBIMHM U BBOJATCS Iojab30BaTeneM. KoaudecTBo
claraeMbIX MoJib30BaTeeM He BBOUTCS. [IporpamMmma nomkHa padoTaTh CISAYOITUM
obpazom:
— MOJIb30BATENIO BBIBOAUTCS IIPUTJIALLIEHUE HA BBOJ X U Y ;
— I0Jb30BaTeNIb BBOAUT X U Y
— IporpaMMa Ha4MHAET PACYeT CYMMBbI, IPU 3TOM BBIBOJUTCS PE3yIbTaT
pacueTa, OJIy4YeHHBIN Ha Ka)KJI0M UTepaluu;
— CHavaja BbIBOAUTCS HoMmep utepauuu (1) u cymma l-ro ciaraemoro,
3aTeM MporpamMmMa OCTaHABJIMBAETCS U KJIET BBOJIa KOMaHAbI mosib3oBarens (1
— MPOAOIAKUTh, 0 — IPEKPATUTh PaCUeT);
— €CJIM TOJB30BaTEeIb MPOJIOJIKACT, BHIBOJUTCS HOMEp utTepanuu (2) u
CyMMa 2-X cjlaraéMbIX M CHOBA IMporpaMma >KJIE€T KOMaHJbl MOJIb30BATEIIS, U
T.1.

3. [Iporpamma He TOKHA UCTIONBH30BaTh UK for mim while.

NuauBuayajabHoe 3a1aHKe.

Heo6xonumo ucnonap30BaTh WHAMBUIYATIbHOE 3aJjaHue U3 padoThl Neb.
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7. Coneprxanue oT4era u ero popma

OTt4yer o padoTe JOJIKEH COAEPIKATD:

1. Homep u Ha3BaHue pabOTHI.

2. llenu paboTHhL.

3. OTBEeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DOxpaHHble (GOpPMBI M JHMCTUHI MPOTrPAMMHOIO KOJa, ITOKAa3bIBAIOLIUE
HOPSAJIOK BBIITOJIHEHHSI pa0OTHI, U PE3yJIbTaThl, IOJIYYEHHBIE B X0/1€ €€ BBIITOJIHEHMUS.

OTtueT 0 BBINOJHECHUH pa6OTBI B MIMCbMCHHOM BHUJIC CAACTCA IMPCIIOAaBaTCIItO.

8. KoHTposibHBIE BOIPOCHI

1. Kakoit uukn myuie do...while ninu while?

2. OnumuTe cuHTaKcuc oneparopa do...while.

3. Onummre CUHTAKCUC YCJIOBHOTO oreparopa. Kakue dYacTH JaHHOTO
oreparopa SBJISIOTCS 0053aTEIbHBIMU?

4. OnumuTe CHHTaKcUC oreparopa BbiOopa. lloscHute mouemy cremyer
UCII0JIB30BaTh oneparop break BHyTpu kaxaoro BeIooOpa.

5. Onemnte cuHTakcuc omneparopa do ... while.

6. [TosicuuTe Ha3HaueHue onepaTtopoB break u continue.

9. Cniucok nurepaTypbl

I[JISI BBIITOJIHCHU S pa6OTBI, IIpU IMOATOTOBKC K 3alIHUTC, 4 TAKKC JII OTBCTA HA

KOHTPOJIbHBIE BOIIPOCHI PEKOMEHAYETCS UCITOJIB30BATh CIEAYIINE UCTOYHUKU: [6-8].
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I[TPAKTUYECKAS PABOTA 8. KJIACCBHI. CTPYKTYPBI.

1. Llenp u conepxanue

Ilenr  pa®oOThI: M3YYUTh CTPYKTYPY M TPUHIHUIBI OOBSIBICHUS KJIACCOB,
OCBOUTbH TEXHOJIOTHIO CO3IaHUsI FK3EMILISIPOB KIacCOB (0OOBEKTOB).

3amaun paboOTHI:

— HAYYUTHCS OOBSIBISITH KIACCHI;

— HAYYUTHCS CO3/1aBaTh OOBEKTHI KJIACCOB;

— HAY4YUTBCA pa60TaTb C IIOJIsIMHU JaHHBIX 1 MCTOJaMH KJIaCCOB.

2. Teopernueckas 4acTb

2.1 Knaccel U CTPYKTYPBI.

Kiacc — 310 Tun gaHHbIX, OOBEAUHSAIONIUN JaHHBIE U METOJbI UX 00paOOTKH.
Knacc — 3T0 monib30BaTeNbCKUM IMAOJIOH, B COOTBETCTBHUM C KOTOPBIM MOYHO
co3maBaTh 00BEKTH. TO €CTh Kiacc — 3TO MPaBUIIO, MO KOTOPOMY OYyZIET CTPOUTHCS
00bekT. Cam KJ1acc He COJEPKUT JaHHBIX.

OOBekT kiacca (PK3EMIUISIp Kiacca) — IepeMeHHas Ttumna kiacc. OOBeKT

COJEPKUT JAHHBIE U METOJbl, MAHUIYJHUPYIOIIUE dTUMU AaHHbIMU. Kiace
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OTIpe/IeNIICT, KaKhe JIaHHBbIC COACPKHT OOBEKT M KaKUM O0O0pa3oM OH HMH
MaHUITYJTHPYET.

Bce uTo cnpaBeniimBO 7151 KIIACCOB MOKHO PACTPOCTPAHUTh U HA CTPYKTYPHI.
OTau4re COCTOMT B METOJE XpaHCHUS OOBEKTOB JIAaHHBIX THIIOB B OINEPATHBHOMN
NaMSATH: CTPYKTYPBI — 3TO TUIIBI TI0 3HAYCHHUIO, OHU Pa3MEIIAIOTCS B CTEKE; KJIACChI —
ATO CCHUIOYHBIE THIIBI, OOBEKTHI KIIACCOB pa3memiarorcs B Kyde. CTpyKTypel He
MO//ICP>KUBAIOT HACIICIOBAHUE.

CTpyKTypbl IPUMEHSIIOTCS IS TIPEACTABICHUS HEOOMBIINX 00BEMOB JaHHBIX.
OOBsBICHHE CTPYKTYP MHPOUCXOIUT C HCIOJb30BAaHHEM KIIOUYEBOTO CJioBa struct,
O0OBSBIICHHE KJIACCOB — C MIOMOIILIO KIHOYEBOI'0 CJIOBa class.

[Tpumep oOBsIBIACHUS Kiacca:

/ ObbABNEHWE KNACCA
public class

{
S/ [aHHsE-yNEHE KNACCE
{/ LocTynHee Ha yposHe 3K3eMmnnspa
public int a;
public float b ;
public string fio;

{ JocTynHee TOABKO Ha YpOBHE KNacca
private bool Is0K;
rivate double precision;

}

[Ipu co3gaHuM Kak KJIaccoB, TaK U CTPYKTYP, UCIHOJb3YETCS KIIOYEBOE CIOBO
new, HanpuMmep:

rstClass obj = new MyFirstClass();

2.2 CtpyKTypa Kiacca.

Jlanubie u QyHKIMU, OOBSBICHHBIC BHYTPH KJAccCa, HA3BIBAIOTCS WICHAMH
kiacca (class members). JIoCTymHOCTh 4JIEHOB KJjlacca MOXET ObITh OMHUCaHa Kak
public, private, protected, internal wiu internal protected.

2.2.1 JlaHHBIC-YJICHBI.
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JlaHHBIE-WIEHBI — 3TO TE€ CTPYKTYpbl BHYTPHM KJacca, KOTOPBIE COJAEpXkKaT
JAaHHBIE KJIacca — MOJIsl, KOHCTAHThI COOBITHS.
[lons — »sT0 mOOBIE TIEpEeMEHHBbIE, acCOMUpPOBaHHBIE C KiaccoM. Ilocme
CO3JIaHUsl DK3EMIUIIpa Kiacca K MOJsIM MOKHO oOpamiaThCsi C MCIOJIb30BAHUEM

cuHTakcuca , Hanpumep: Umsllons UmsO6bexTa.

MyFirstClass obj = new MyFirstClass(};

obj.a = 5;
int cc = obj.a;

obj.fio = "Novak E.I.";

AHATOTHYHBIM 00pa3oM C KJIAacCOM AaCCOIMUPYIOTCS KOHCTAHTBHI.

CoObITHs OYIyT paCCMOTPEHBI B CIEAYIONIUX JJaOOPATOPHBIX paboTax.

2.2.2 OyHKIUU-YJICHBI.

OyHKIMU-YIIEHBI — O3TO YJEHBl, KOTOpPBIE OO0ECIEUYMBAIOT HEKOTOPYIO
(GYyHKUHMOHANBHOCTD JIJII MaHUIYJUPOBaHUS JAHHBIMU KiaccoB. OHM nensTcs Ha
CJIEYIOIINE BUJBI: METO/bI, CBOWCTBA, KOHCTPYKTOPHI, (DMHATH3ATOPHI, OTIEPALIUU H
UHJICKCATOPBI.

Metoasl (method) — 5T0 (yHKIHMH, acCOLMUPOBAHHBIE C OMpPEACICHHBIM
kaaccoM. Kak W [aHHBIe-WwIEHBl, MO YMOJYaHUIO OHHM SIBISAIOTCA  YJICHAMH
sk3eMIuisipa. OHM  MOrYyT OBITb OOBSIBICHBI CTaTMUECKUMU C  MOMOIIBIO
Moaudukaropa static.

CsoiictBa (property) — 3T0 Ha0OpbI PYHKIUH, KOTOPBIE MOTYT OBITh JOCTYITHBI
KIIMEHTY TaKUM »>K€ CIocoOOM, Kak oOmieAocTynHbeie mojis kiacca. B C#
PEeIyCMOTPEH CHEIHATbHBI CHHTAKCUC TSI pealli3allii YTeHUS U 3alliCH CBOWCTB
JUIA KJIACCOB, MOATOMY MHCATh COOCTBEHHBIE METOJbl C UMEHAMH, HAYNHAIOITHMHUCS
Ha Set u Get, He moHanoOuTcs. [ToCKOIBKY HE CYIIECTBYET KaKOro-TO OTIEIHHOTO
CUHTAaKCHCa ISl CBOMCTB, KOTOpBIM OT/iMYad Obl MX OT HOPMAalbHBIX (PYHKIUH,
CO3/1aeTcs WJUIIO3Usl OOBEKTOB KakK peajbHBIX CYIIHOCTEH, MpPerI0oCTaBIIEMbIX
KIIMEHTCKOMY KOJY.

KonctpykTops! (constructor) — 3To crieruaibHble (YHKIINHU, BEI3bIBAEMbIC
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aBTOMATUYECKM NpPHU HHULMAIM3AIUM O0beKkTa. VX uMeHa coBmajgalwT ¢
UMEHaMH KJIaCCOB, KOTOPHIM OHU NPHUHAJJICkKAT, U OHM HE MMEIOT THIIa BO3BpaTa.
KoHCTpyKTOpHI 1OJIE3HBI 711 MHUIMATU3aLY TOJIeH Ki1acca.

Ounanuzatopsl (finalizer) moxoxu Ha KOHCTPYKTOPHI, HO BBI3BIBAIOTCA, KOT'/1a
cpeaa CLR omnpenensiet, uTo 00beKT O0JblIe HE HYy)XeH. OHM UMEIOT TO K€ UMSs, UTO
U KJIacC, HO C MPEJIIECTBYIOIIMM CUMBOJIOM TWIbABI (~). IIpenckazate To4HO, KOraa
OyJIeT BhI3BaH (pUHAIMU3ATOP, HEBO3MOXKHO.

Omnepauuu (operator) — 3To mpocreiiiue aeicTBust Bpojae + win -. Korna Bel
CKJIa/IbIBa€Te JBa II€JIbIX 4YMCJIA, TO, CTPOrO TOBOPsS, MPUMEHSETE ONEepaluilo + K
uensiM. Onnako C# moO3BONIIET yKa3aTh, KAaK CYIIECTBYIOIIME OIepanuu OyayT
paboTaTth ¢ MOIB30BATENLCKUMHU KJIacCcaMy (Tak Ha3bIBaeMasi eperpys3Ka orneparmii).

WNunexcaropel (indexer) MO3BONSIOT HWHIASKCUPOBATH OOBEKTHI TaKUM JKE
Croco00M, KaKk MAaCCUB WJIA KOJUIEKIIHIO.

B nmannoi#t paboTe paccMaTpuBarOTCS TOJIBKO METOJBI Kilacca — 3TO (PYHKITUH,
aCCOILIMMPOBAHHBIE C OMPEICIICHHBIM KJIACCOM.

B C# oObsiBiaeHue Meroa Kjacca COCTOMT M3 cnenuukaTopa JTOCTYIHOCTH,
BO3BpAIllaéMOr0 3HAUEHUs, UMEHU METO0/1a, CIIMCKa (OpMabHBIX TapaMeTPOB U Tela

MCTOJAa.

[ Mooughuxamop| mun  cozepama uma memoda ([cnucox  napamempos])
{
[/ meno memooda

Hamnpumep, 1o6aBum meTo 1l 1151 00bsiBIeHHOTO panee kiacca MyFirstClass:
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S/ ObwABneHWe wknacca
public class MyFirstClass

J/ daHHwEe -4neHw KNacca

// LocTynHee Ha ypoBHE 3IK3eMnAApa
public int aj;

public float b_ ;

public string fio;

// DocTynHbe TONbKO H@ YPOBHE Knacca
private bool IsOK;
private double precision;

/f MeTop AnA WMHALWENWIauMW HEKOTOpHX noneid wknacca
public woid InitClassMembers({int pd&, flocat pB__, string pFio)

a = ph;
b__ = pB__;
pFio;

=k

[

Q
]

// MeTop, BOSBpaWEHWMA SHE3YEHWe BHMWCASHHOE HE OCHOBE noneld wknacca
public int GetabsA()

{
}

return Math.Abs(a);
h
CuHTakcuc BBI30Ba MCTOJ0B aHAJIOTUYCH CHUHTAKCHUCY 06pameHH5[ K JaHHBIM-

YJICHAM:

MyFirstClass obj = new MyFirstClass();
obj.InitClassMembers(18, ©.8F, "Hoswkos M.E.M);

int abs_a = obj.GetibsA();

B mamnom mpumepe wmeron InitClassMembers He BoO3BpamaeT HHUKAKHAX
JTAHHBIX, HO TpeOyeT mnepedaun emy (pakTUUECKHX IapaMeTpoB. B cBoro ouepens,
metoq GetAbsA Bo3BpalmaeT 3HaYeHHE THMA int W HE MNPEANOJaraeT HUKAKUX
napaMeTpoB.

B obmiem ciydae mapameTpsl MOTYT TiepeaBaThCsl METOLY MO0 10 3HAUEHHUIO,
anbo mo ccbuike. Korma mepeMenHasi mepefaeTcst Mo CChUIKE, BBI3BIBAEMbBI METOJ
MOJIy4aeT caMy T[EePEeMEHHYI0, II03TOMY JII0Oble HM3MEHEHHUs, KOTOPbIM OHa
MOJIBEPTHETCSl BHYTPU METO/A, OCTAaHYTCSl B CHJIE TOcie ero 3aBepuieHus. Ho eciu
IepeMEeHHasl MepelaeTcsl M0 3HAUEHUIO, BBI3IBAEMbI METOJI MOJIydaeT KOMUIO ITOU

HepeMeHHOﬁ, 4 OTO 3HAYUT, YTO BCC USMCHCHU B HEH 110 3aBCPIICHUHN MCTOA 6y,Z[YT
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yTepsHbl. [[7151 CJI0KHBIX THUIOB JaHHBIX Mepeava Mo cchlike Oolee d3pPpexTrBHA U3-
3a 0OJIBIIOTO 00BEeMa JAaHHBIX, KOTOPBIA MPUXOAUTCS KONMUPOBATh MPH Mepeaade 1mo
3HAYCHHUIO.

Eciu He ykazano oOpatHoe, To B C# Bce mapaMeTpbl NepelaroTcs II0
3HaueHn10. TeM He MeHee, MOYKHO NMTPUHYIUTEILHO TIepeIaBaTh 3HAYCHUS 10 CCHIIKE,
JUTSL 9YeT0 MCIONIb3yeTcsl KitoueBoe cnoBo ref. Ecnu mapameTrp nepenaercs B METOM, U
BXOJHOWM apryMEHT 3TOr0 MeTojia cHaOkeH mpedukcoMm ref, To moObie W3MEHEHUS
3TOM MEepeMEHHON, KOTOPBIE CAETACT METO/, OTPA3ATCS HA HCXOIHOM OOBEKTE.

B C-noo6HbIX si3pikax GyHKIIMU YaCTO BO3BpAIIalOT 00Jiee OJJHOr0 3HAYCHHUS.
D710 obecrieynBaeTCss MPUMEHEHUEM BBIXOJHBIX MAapaMeTPOB, 32 CUET MPUCBAMBAHUS
3HAYEHUN TICPEMEHHBIM, MEPEJaHHbIM B METOJ MO CChUIKE. YacTo mepBOHAYATLHOES
3HAUEHWE TAaKUX TEPEMEHHBIX HE BaXXHO. OJTH 3HAYCHUS TIEPE3aNMCHIBAIOTCS B
(GYHKIIH, KOTOpasi MOJKET JAake He 00paiiaTh BHUMAHUS Ha TO, YTO B HUX XPAHUIIOCH
NIEPBOHAYATIBHO.

beimo Ob1 ynmobHO wucmonb3oBath TO ke corjamenue B C#. Omnako B C#
TpeOyeTcs, 4TOOBI MEepeMEHHbIE OBUTM WHUIMATH3UPOBAHBI KAaKWM-TO HaYaJlbHBIM
3HaUYCHHWEM Iiepe]] TeM, KaKk K HUM OyJeT BBIMOJTHEHO oOOpaiieHue. XOTs MOXKHO
WHUIMAJIN3UPOBATh  BXOJHBIE  TMEPEMEHHbIE  KaKUMHU-TO  OECCMBICIEHHBIMU
3HAUCHUSAMH JI0 TIepeladd MX B (DYHKIMIO, KOTOpas HAMOJTHUT MX OCMBICICHHBIMHU
3HAYEHUSMH, dTOT MPUEM BBHITIIAIUT B JIYUIIEM CIy4ae W3JIAIIHUAM, a B XYIIIEM —
cOMBarOIMM C TOJKY. TeM He MeHee, CYIIECTBYeT CIoco0 000HTH TpeOoBaHUE
koMruisiTopa C# OTHOCUTENTFHO HaYaIbHOW MHUITMATA3AIIUN TICPEMCHHBIX.

DTO IOCTUTAETCs KIIOYEBBIM cloBOM out. Korja BXoHO#M apryMeHT CHaOXeH
npepukcoM out, STOMY METOAY MOXKHO TepefaTh HEHUHHUITHATH3UPOBAHHYIO
nepeMeHHyr0. [lepemenHas mepemaercs MO CCBhUIKE, MOATOMY JIFOOBIC W3MEHEHUS,
BBITIOJTHCHHBIE METOJOM B TIEPEMEHHOM, COXPAHSIOTCS TOCJIEe TOTO, KaK OH BEpPHET
ynpasieHue. KitodeBoe ciioBo out Takke JOKHO YKa3bIBaThCS MPHU BBI30BE METOA
— TaK e, KaK MPH ero ONpPeJICICHHH.

YacTruyHbBIE KJIACCHI.
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KmroueBoe cioBo partial (yacTU4HBINA) TO3BOJISIET OMPEACIUTh KJIACC,
CTPYKTYpY WM UHTepdeic, pacnpeneieHHbli 1o HeckoiabkuM (¢ainam. Ho
CUTYyalluH, KOTJa MHOXECTBY pa3pabOoTUUKOB TpeOyeTcsl TOCTYIl K OJHOMY U TOMY
e KJaccy, WU K€ B CHUTyallud, KOTJa HEKOTOPbIA IeHepaTop Koja TeHepUpyeT
4acTh KJlacca, TaKoe pa3/ielieHHe Kiacca Ha HECKOJbKO (aillioB MOXKET OKa3aThCs
noje3nbiM. KitoueBoe ciioBo partial mpocTo moMemiaeTcs mepel  Kiacco,
CTPYKTYpPOM Uik UHTEpdeiicom.

Crartnueckue Kiacchl.

Cratudeckuil Ki1acc QyHKIIMOHAIBHO MPEICTaBIsET CO0O0M TO e camoe, 4TO U
KJIACC C MPHUBATHBIM CTaTHUYECKUM KOHCTpYKTOpoM. Co31aTh AK3EMIUISIp TaKOro
KJlacca HEeBO3MOXHO. Ecnm yka3aTh KIIIO4eBO€ CJIOBO static B OOBSIBICHUM Kiacca,
KOMIIUJIATOp OyAeT TrapaHTUpOBaTh, YTO K O3TOMY KJIAcCy HHUKOrna He OyayT
N100aBIIEHbl HECTATUYECKUE YJICHBI.

Kiacc Object.

Rnaccer .NET wusnauansHo ynacnmenoBanbel oT System.Object. daxtudeckw,
€CJIM MpU ONpENeNIEHUH HOBOTO Kiacca 0a30BbIA KiIacC HE YKa3aH, KOMIIHJIATOP
aBTOMAaTHYECKH IIpeAroiaraet, YTo oH Hacleayercs oT Object.

[IpakTHyeckoe 3Hau€HUWE 3TOrO B TOM, YTO IOMHUMO METOJIOB U CBOMCTB,
KOTOpbIE MPOrPAMMUCT OMpPEAENAECT CAMOCTOSTENIbHO, TaKXKe MOSIBISETCS JAOCTYH K
MHO>KECTBY  OOIIEIOCTYNHBIX M  3aIIUIICHHBIX  METOJOB-WIEHOB, KOTOpBIC
onpeneneHsl B kiiacce Object. DT METONIbI MPUCYTCTBYIOT BO BCEX OINpPEACIIIEMBIX

KIaccax.

3. O6opyaoBaHuE U MaTEPUATIBI

Jns BBIMOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHABHBIN
KOMIIBIOTEP CO CIEAYIOIIMMH XapaKTepucTUKamMu: 64-pa3psannbiii (x64) npoueccop ¢
tTakTOoBOM yactoToil 1 I'T'1 1 BeIlIe, onepaTuBHas aMAaTh — 1 1’0 uBbIIe, CBOOOAHOE

JMICKOBOE MPOCTPaHCTBO — He MeHee 1 ['6, rpaduueckoe
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ycTpoiictBo DirectX 9. IlporpamMmmHOoe obOecrniedeHre: oOIepaldoHHas CHCTeMa

WINDOWS 7 u Beiite, Microsoft Visual Studio 20112 u Brime.

4. YKa3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30MACHOCTM TMPU  BHIIOJTHEHUU paboThl  ompenenseTcs
OOILIENPUHATON JUIsl MOJIb30BATENEH MEPCOHAIBHBIX KOMITbIOTEPOB. CaMOCTOATEIHHO
HE TMPOU3BOJIUTH PEMOHT IMEPCOHATBLHOIO KOMIIBIOTEpPA, YCTAHOBKY M YyJaJcHUE
POrPaMMHOTO OOECIIEUEHUS; B CIIy4ae HEUCTIPABHOCTH MTEPCOHAIILHOTO KOMIThIOTEpa
cOOOIIUTh 00 ATOM OOCITYKMBAIOIIEMY I[E€PCOHANLY Ja0opaTopuu; HE KacaTbCs
IEKTPUUECKNX  PO3ETOK  METAUIMYECKUMHU  TpeAMeTamu;  pabodee  MecCTo
MOJIb30BATEIISI NIEPCOHATBHOTO KOMIIBIOTEPA JOJKHO COAEPIKATHCS B YHCTOTE; HE

paspemacTCsa BO3JIC IICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IUIIY, HAITUTKH.

5. MeTonuka 1 opsiIOK BBITTOJTHEHHS paOOThI

1. Co3paiiTe KOHCOJIBHOE TMPHUIIOKEHUE B COOTBETCTBUU C aJITOPUTMOM,
IpeiCTaBICHHbIM B paboTe Nel.

2. H3yuure mnpuMep BBINOJHEHUS 3aJaHUSA, IPEICTABICHHBIM B JTAaHHOM
paszeie.

3. BoinonauTe MHAUBUAYAIbHOE 3aaHKe. 3aJaHusl OPUEHTUPOBAHBI Ha paboTy
C KJIaCCaMHU.

IIpuMep BbINOJIHEHUS 321aHUS.

Pa3pabGortate kiacc ana  npencraBieHus oObekta  «IIpsAMOyrosiabHBIM
napayenenunen». PeanusyiiTe Bce HeoOXoAUMbIE MOJS JaHHBIX (3aKPBITHIE) U
METO/1bI TO3BOJISIFOIIHE:

— YCTaHABJIMBATh U CYUTHIBATh 3HAYEHUS MOJIEH JaHHBIX;

— BBIYUCIIATH 00BEM IIPSIMOYTOJILHOTO MapaJijiesIeuIe 1a;

— BBIUMCIIATH IUIOLIAAb [IOBEPXHOCTH NPSIMOYTOJIBHOTO NapaJlIeIeNUIeaa;

— BBIBOJUTD ITOJIHYHO I/IH(i)OpMaHI/II-O 00 00BbEKTE B KOHCOJIb.
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Pemenue ﬂaHHOﬁﬁ3aHaqH COCTOUT H3 JABYX 9TanoB: OOBSABIICHHUE Kjlacca

Parallelepiped u nemoHcTpanus ucnoab30BaHus 0ObEKTA JAHHOIO KJlacca.

[TonHeIM IMCTUHT TpUMeEpA:

—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

—Inamespace LR_Three

1

= class Parallelepiped

1

J/ Nona gaHHex NpefcTasnAwT CTOpPOHH Napanfefsnunega
private double a, b, c;

J// MeTogw onA YCTEHOBKWM W CHWTHBaHWA SHaYeHWA nonei

public
public

public
public

public
public

vold Set_a(double pa) { a = pa; }
double Get_a() { return a; }

vold Set b(double pb) { b = pb; }
double Get_b() { return b; }

vold Set_c(double pc) { ¢ = pc; }
double Get c() { return c; }

// MeTop gna BwyWcneHwA obbema NpAMOYroABHOrC Napannenenvnega

public

i

double GetV()

return a * b * 3

}

£ MeTog GNA BHYWCNEHWA MNAoCWagW NOBEPMHOCTH NpAMOYTronbBHOrS napannencenunena

public

{

double Gets()

return 2 * (a *b+b *c+a * c);

}
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: // MeTog gnA BwBoda nonHocid wHbopmauwn of obbEKTK B KOHCONB
- : public woid PrintFullInformation()

: 1
strin g str = W s s ok i ok i ok ok ok ok ok okt ok ok ok ok ok ke ok ok ok okt ok okt ke ok ok o ok ke ok ok ok ok ok okt ok ok okt ok ok ok ok ke ke ke ok 1," n"

"o :|:1|“,.I
" OBBEKT NpAMOYTOAbHHA Napannensnunes

R

%N

:|:1\n w
Wokkskdkckkokkdkkkokkkkkkkkkkkkkkkk ko kkkkkkkkkkkkkk ki,
¥

+ + 4+ +

Conscle.WritelLine(str);
Conscle.WriteLine("CTopoH npAmoyronbHoro napannenenunega:wn™ +

"BucoTa = {@}%\n "+

"onwHa = {1}"+

"wapwnra = {2}, a, b, c);
Console.Writeline("06bem napannenenwnega pased {8}", GetV());
Console.Write("Mnowags nosepxHocTw pasHa {8}", GetS());

}
- class Program
i

- : static woid Main(string[] args)
1
Console.Title = “MpamoyronbHuid napannenenuneg™;
Consocle.ForegroundColor = ConsocleColor.Yellow;
Console.BackgroundColor = ConsoleColor.Red;
Conscle.Clear();
Parallelepiped p;
p = new Parallelepiped();
p.5et_a(l@.5);
p.Set_b(25.67);
p.5et_c(4e);
p.PrintFullInformation();

Console.Readkey();

B nanHoM mpumepe HeoOX0IMMO OOpaTUT BHMMaHHME Ha TOT (haKT, YTO BCE
BBIUMCJICHHSI BBIIOJHSIOTCS BHYTPH Kiacca. Meroa Main coiep>XUT TOJIBKO BBI3OBBI
METOJI0B KJIacCa, TO €CTh BCSI peau3aliysi CKpbITa.

B pe3ynbTare BBIOJIHEHUS IPOTrPaMMbl OTOOPA3UTCS CIELYIOIIEE KOHCOIBHOE

OKHO C BBIBOJJOM UH(OPMALINH:



.
§ ' MNpAamoyronsHbli Napaifensnines E‘E&J

CTODDHH NMPAMOYroAbHOr0 MNApAaAAEAENnUHNena -

JeberM napaasesenudnena pased 10781 .4

Maowans noeepxHocTH pasHa 343267

25.67
a0

HNupuBuayaabHoOe 3a1aHUeE.

CrpoekTupyite Kjiacc, HamoJHUTE ero Tpedyemoi (PyHKIMOHATBLHOCTHIO,

POJICMOHCTPUPYHTE pabOTOCTIOCOOHOCTH KJlacca.

Bapuant

BBIpEDKeHI/Ie JJIA BBIYUCIICHU A

1.

Knacc «Illap». Peanu3zoBaTb BBOA W BBIBOJ TMOJIEM JaHHBIX,
BBIYUCJIEHHE 00beMa, JUaMeTpa W IUIOMIAJId MOBEPXHOCTH, a TaKKe
BbIBOJ MH(PopManuu 00 00bEKTeE.

Kmacc «Ky0O». PeanuzoBath BBOJ M BBIBOJ TOJICH JIaHHBIX,
BBIYUCJIEHHUE 00bEMA, TIJIOIIAIN TOBEPXHOCTH, JUIMHBI IMAroHalu, a
TaK)Ke BBIBOJ HHPOpMAIHN 00 0OBEKTE.

Kmacc «Cdepa». PeamnzoBaTh BBOA H BBIBOJA IOJEH JaHHBIX,
BBIYHMCIICHHE OoObeMa, JuaMeTpa W IUIOMIAJd MOBEPXHOCTH, a TaKKe
BBIBOJ] HH(pOpMaInu 00 0OBEKTE.

Knacc «Touka B mpocTpaHcTBe». Peann3oBaTth BBOJ M BBIBOJ IOJICH
JAHHBIX, BBIYUCIICHHE PACCTOSIHUS 10 BBEIACHHOM TMOJIb30BATEIIEM
TOYKH, PACCTOSIHUSI OT Hayajaa KOOPJUHAT, a TAaK¥KEe BBIBOJI
nHdopmaru 00 00bEKTE.

Knacc «I'paduk y=x». PeannszoBarh BBOJ W BBIBOJ TOJICH JaHHBIX,
BBIUMCJIICHHE MHTerpaja (QyHKOMM OT a J0 b (BBOmATCA
M0JIb30BaTeNIeM), JITMHBI oTpe3ka GyHKuuu ot (a, y(a)) no (b, y(b)), a
TaK)Ke BbIBOJ] HH(POpMALIMK 00 0OBEKTE.

Knacc «Illap». Peanu3zoBaTb BBOA W BBIBOJ IOJIEM JaHHBIX,
BBIYMCJICHHE O0ObeMa, JUaMeTpa W IUIOMIAINd TMOBEPXHOCTH, a TaKKe
BBIBOJI MH(OpMaLNK 00 OOBEKTE.

Knacc «Marpuna MxN». Peann3oBaTh MHHIUAIM3ALUAK 3JIEMEHTOB
MaTpUIbl CIy4YaHBIMH YKMCJIaMM, BBIBOJ MATPHIIbI, HAXOXJCHUE
MaKCHUMaJILHOI'O ¥ MHUHHMAJILHOI'O 3JIEMEHTOB, a TaKXK€ BBIBO/I
uH(popManu 00 0OBEKTE.

Knacc «IIpsmoyronpHblld TpeyroyibHUK». Peanu3oBats BBOJI M BBIBOJ
IOJIEd JTaHHBIX, BBIYKMCIIEHUE THUIOTEHY3bI, IUIONIAAM U MIEpUMETpPa, a
Tak)ke BBIBOJ] HH(POpMAIHK 00 0OBEKTE.
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Knacc «Ortpe3ok». PeannzoBaTh BBOJ M BBIBOJ MOJIEN JaHHBIX
(KoopIMHATHI HAYajga U KOOPJAUHATHI KOHIIA OTPE3Ka), BEIYUCIICHUE
JUTMHBI, PACCTOSIHUIM Hayaja M KOHIIa OTpe3Ka OT Hayaja KOOpJAWHAT, a
TaK)Xe BBIBOJ MH(GOpMAIH 00 00BEKTE.

10.

Knacc «lunmuunap». Peann3oBats BBOJ W BBIBOJ IMOJIEH JTaHHBIX,
BBIYUCJICHHE O0BeMa, IUIOMIAAM IIOBEPXHOCTH, a TAaKXe BBIBOJ
uHdopmaruu 00 0ObEKTe.

11.

Knacc «Pom0Oy. Peann3oBars BBOJ M BBIBOJI TOJICH JAHHBIX (JIHArOHAIH
poM0Oa), BBIUMCIICHHE IUIOINAIH, TIEpUMETpPa, a TakKe BBIBOJ
uHdopmaruu 00 00bEKTe.

12.

Knacc «Touka B mpoctpancTBe». Peann3oBaTe BBOJI W BBIBOJ IOJIEH
JAHHBIX, BBIYHCIICHUE PACCTOSIHUA [JI0 BBEICHHOM IOJIb30BATEIEM
TOYKH, PaCCTOSAHMS OT Hayajaa KOOPAUHAT, & TAKXKE BBIBOJ
nH(popManuu 00 0OBEKTE.

13.

Knacc «I'padux y=3x+5». PeannzoBaTh BBOJ U BBIBOJI MOJICH JaHHBIX,
BBEIYNCIICHHE WHTEerpasia (QyHKIMU or a 10 b (BBomATCcA
MOJIb30BaTeNIeM), JUTMHBI oTpe3ka GpyHkuuu ot (a, y(a)) mo (b, y(b)), a
TaKke BBIBOJ MH(opMaIu 00 00bEKTe.

14.

Knacc «Marpuna MxN». Peann3oBarh MHUIHAIM3ALMUIO 3JIEMEHTOB
MaTPHIBl  CIIyYaWHBIMH  YHCJIAMH, BBIBOJI TPAHCIIOHUPOBAHHOU
MaTpPHIIBbI, HAXOXKICHUE CPEIHET0 apu(PMETHUYECKOrO BCEX 3JIEMECHTOB,
a Tak>Ke BBIBOJI MH(pOpMAIuU 00 00BEKTE.

15.

Knacc «Otpe3ok B mpocTpaHcTBe». Peann3oBaTh BBOJ M BBIBOJI IOJIEH
JAHHBIX (KOOpJIMHATBHI Hayalla M KOOPJAMHAThl KOHIA OTpE3Ka),
BBIYUCJICHUE JIJIMHBI, PACCTOSHUN Havalla U KOHIIa OTpe3Ka OT Hayaja
KOOPJIMHAT, a TAKXKe BhIBOJ MH(MOpMaIMu 00 00BEKTE.

16.

Kinacc «I'paduk y=x-10». PeanuzoBath BBOJ U BBIBOJ MOJICH JaHHBIX,
BBIYKMCIICHHE UWHTEerpaja (QyHKUMH OT a Jo b  (BBozdArcd
M0JIb30BaTeNIeM), UTMHBI oTpe3ka QpyHKuuu ot (a, y(a)) no (b, y(b)), a
TaK)Xe BBIBOJ] HH(pOpMaIHK 00 0OBEKTE.

17.

Knacc «Matpuia MxN». Peann3oBaTh WHULMATU3AIUIO 3JIEMEHTOB
MaTpHUIlbl  CIy4YalHBIMH YMCJIAMH, BBIBOJI TPAHCIOHUPOBAHHOMU
MaTpHIIbl, HAX0KJICHUE 1 BBIBOJI CPETHETO apru(PMETHIECKOTO
2JIEMEHTOB B KQ)KJIOM CTOJIOIIE.

18.

Knacc «Ky0O». Peanu3oBath BBOA M BBIBOJ IOJCH JIaHHBIX,
BEIYHCIICHHE 00BbeMa, IUIONIAJW TIOBEPXHOCTH, JJIMHBI JAHAroHalH, a
TaK)Xe BBIBOJ] HH(pOpMaIK 00 0OBEKTE.

19.

Kmacc «Cdepa». PeammzoBath BBOA ¥ BBIBOA TIOJNIEH JAHHBIX,
BbIUKCIICHHE O0beMa, AMAMETpa W IUIOIIAIN MOBEPXHOCTH, a TaKKe
BbIBOJT MH(OpMAIuu 06 00beKTe.

20.

Kiacc «Touka B mpoctpaHcTBe». Peanmn3oBars BBOI M BBIBOJ IOJICH
JaHHBIX, BBIYUCICHUE PACCTOSHHS [0 BBEJCHHOW IOJIH30BATEIIEM
TOYKH, PACCTOSIHUS OT Hayaia KOOPAMHAT, a TAKXKE BBIBOJI
uH(popMannu 00 0ObEKTE.
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21. Knace «I'paduk y=x». PeannzoBaTh BBOA M BBIBOJ MOJEH JaHHBIX,
BBIYMCIICHHE HHTerpajia (QyHkouu ot a Jgo b (BBogsTcs
MI0JIh30BaTENIeM), JTMHBI oTpe3ka GyHKIuH ot (a, y(a)) mo (b, y(b)), a
TaK)Xe BBIBOJ MH(GOpMAIK 00 00BEKTE.

22. Knacc «Touka B mpocTpaHcTBe». PeannszoBaTe BBOJ M BBIBOJ MOJIEN
JAHHBIX, BBIYMCIECHHUE PACCTOSHUS [0 BBEICHHOW I0JIb30BATEIEM
TOYKHM, pACCTOSIHUS OT Hayajla KOOpJIMHAT, a TakKXKe BbBIBOJ
uHdopmanuu 00 00bEKTE.

23. Knacc «I'paduk y=-x». PeanuzoBaTh BBOJ W BbIBOJ IOJIEH JaHHBIX,
BBIUMCJICHHE UWHTerpana (QyHKOMH OT a 10 b  (BBomsATCS
M0JIb30BaTeNIeM ), JUIMHBI oTpe3ka pyHkiuu ot (a, y(a)) mo (b, y(b)), a
TaK)Xe BBIBOJ MH(GOpMaI 00 00BEKTE.

24. Knacc «lunmuunap». Peanm3oBats BBOJ W BBIBOJ IOJIEH JTaHHBIX,
BBIYHCIICHUE O00beMa, TUIOMIAJU TOBEPXHOCTH, a TaKXKe BBIBOJI
uH(popManuu 00 OOBEKTE.

25. Kitacc «Otpe3ok B mpocTpaHcTBe». Peann3zoBars BBOJ U BBIBOJ MOJIEH

JAHHBIX (KOOpJIMHATBHI Hayalla M KOOPJAMHATHI KOHLA OTpE3Ka),
BBIYHCIICHHUE JIJTMHBI, PACCTOSIHMI Havalla MU KOHIIa OTpe3Ka OT HaJala
KOOPAMHAT, a TaK»Ke BbIBOJ MH(POpMaIU 00 00BEKTE.

7. Coneprxanue oT4yera u ero popma

OTt4er o paboTe JTOJDKEH COACPIKATh:

1. Homep 1 Ha3BaHue paboThI.

2. llenn paboTHL.

3. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

4. Dxpandbsie GOpMBI W JUCTHHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAOIINE

MMOPAI0K BBIIIOJIHCHUA pa6OTBI, " PC3YJIbTAThI, ITIOJTYYCHHBIC B XOIC €€ BBIIIOJTHCHMS.

OT4YeT O BBHIMOJHEHUH Pa0OThl B TUCBMEHHOM BUJIE CIAE€TCSI MPETO1aBaTeNo.

8. KOHTpOJIbHBIE BOIIPOCHI

1. Yto Takoe kjacc?

2. Yto Takoe cTpykTypa? UeM cTpyKTypa OTiIM4YaeTcs OT Kiacca?
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. Uto Takoe uneHnsl kiacca? Kakue rpynibl 4i€HOB Kjiacca Bbl 3HaeTe?
. Kakne Tumnnl 41eHOB-I1aHHBIX BBl 3HAETE?
. Kakue tunsl GyHKIMA-4I€HOB Ki1acca Bbl 3HaeTe?
. Kak moMeHsTh IBET TEKCTa B KOHCOJIbHOM MPHUI0KEHUN?
. Kak moMensTh 118eT (pOHA B KOHCOIBHOM ITPHIIOKESHUH ?

. Kakne MoaundukaTopsl JOCTYMHOCTH YWICHOB Kjlacca Bbl 3HaeTe?

O© 0 3 N »n K=~ W

. Kakoe ki1roueBoe clioBo HCIIOJIB3YCTCA OJIAA CO3AaHUA o0BeKkTa Kiacca?

9. Cniucok nurepaTypsl

I[J'I?I BBIITOJIHCHU A paGOTBI, IIPpH IMMOATOTOBKE K 3allIUTC, a4 TAKKC IJIsI OTBCTA HA

KOHTPOJIbHBIE BOITPOCHI PEKOMEHAYETCS UCIIOIb30BaTh CIEAYIINE UCTOUYHUKU: [§].
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I[TPAKTUYECKAS PABOTA 9. KOHCTPYKTOP KIIACCA. IIEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. Llens u conepxanue

[{ear paGoOTHI: MOHATH MPHUHIIUIIBI PAOOTH KOHCTPYKTOPA.3a1aqu
paboTHI:
— HAYYUTHCS OOBSIBIIATH KOHCTPYKTOP Ki1acca,

— HAy4YUTHCA CO3/1aBaTh NIEPErPYyKEHHbIE KOHCTPYKTOPBI.

2. TeopeTnueckas 4acThb

KoHcTpykTop — 3T0 MeToA Kiacca, KOTOPbIA HE BO3BpAIlA€T 3HAUCHUS] U UMEET
TO K€ camoe HMs, 4YTO M Kjiacc. Eciiu KOHCTPpYKTOp Kjacca HE OmIpeleieH
IPOrPaMMHUCTOM SIBHO, TO KOMIMJISITOP CO3/1aCT KOHCTPYKTOP MO YMOJIYAHHUIO.

KoHcTpyKTOpBI TOMUYUHSIOTCS TeM JK€ TMpaBWIIaM IEpPerpy3Kd, 4YTO U BCe
METO/IBI.

B C# nonnepxuBaeTcst meperpy3ka METOJIOB — TO €CTh MOKET CYIIECTBOBATh

HECKOJIbKO BEPCUM OJIHOIO METO/a, HO C Pa3HbIMU CUTHATYypaMu (METOJbI
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OTJIMYAIOTCA KOJMYECTBOM M / WJIM THIIOM MapaMeTpoB). UTOOBI meperpy3uTh METO,

IIpoOCTO OOBSBIISIFOTCS MCTO/Jibl C OAMHAKOBBIMH MMCHAMU, HO PA3HBIMH CUTHATYPaMHU.

3. O6opyaoBaHUE U MaTEPUATIBI

Jns BbINOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIbHBIN
KOMITBIOTEP CO CIEAYIOIIUMH XapaKTepUCTUKaMu: 64-pa3psannbiii (x64) nporeccop ¢
takToBOM yactoToi 1 I'T'1y u Bhie, oneparuBHas namsaTh — 1 ['0 uBsbie, cBOOOAHOE
JMCKOBOE TMpocTpaHcTBO — He MeHee 1 I'0, rpaduyeckoe ycrtpoiictBo DirectX 9.
[IporpammHoe obOecnedenue: omneparuoHHas cucteMa WINDOWS 7 wu Bhiie,

Microsoft Visual Studio 20112 u BbIe.

4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

Texnuka ©€30maCHOCTH TpPHU  BBINOJIHEHUU paboThl  ompenensercs
OOIIETPUHATON IJI TIOJB30BaTENEH MEPCOHATBHBIX KOMIBIOTEPOB. CaMOCTOSTENEHO
HE MPOU3BOJUTH PEMOHT NEPCOHAIBHOTO KOMIIBIOTEpPA, YCTAaHOBKY M yAaJICHUE
IPOTrPaMMHOTO 00eCIIeUeHus; B Cllydae HEHCIIPABHOCTH MEPCOHATBHOTO KOMITbIOTEpa
coOOmUT, 00 3TOM OOCIYXHBAIOLUIEMY MEPCOHANY JIa0OpaTOPUHU; HE KacaTbCs
JJIEKTPUYECKUX  PO3ETOK  METANIMYECKUMH  IMpeAMeTaMH; pabodyee  MECTO
H0JIb30BATENS MIEPCOHATILHOTO KOMIBbIOTEpA JIOJKHO COJEpKATHCS B UYUCTOTE; HE

paspeuiacTCs BO3JIC IICPCOHAJIBHOTO KOMIIBIOTCpPA IIPUHUMATDL THUIIY, HAITUTKH.

5. Metoauka v MOpsiJIOK BBITIOTHEHUS PaOOThI

1. Ins BBIMOJHEHUS PabOThl HEOOXOAUMO MOAUPUIUPOBATH MPHUIIOXKECHUE,
MOJIYYCHHOE B PE3YJIbTaTe BRIMOTHEHUS WHANBUyATbHOTO 3aManusi paboThl Nol3.
2. Mopaudukanuss CBOAUTCS K CIEAYIOIIEMY: HEO0XOAUMO OOBSBUTH U

MIPOJIEMOCTPUPOBATH UCTIONBb30BaHUE 3-4 MEperpy>KEHHBIX KOHCTPYKTOPOB KJiacca.
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7. Coneprxkanue oT4yera u ero popma

OTtuer o paboTe AOIKEH COJIEPIKATH!

1. Homep 1 Ha3BaHue paboThI.

2. llenn paboTHL.

3. OTBeTHI HAa KOHTPOJIbHBIE BOIPOCHI.

4. DOkpanHble (GOPMBI M JHCTHHT MPOTPAMMHOTO KOJa, IOKA3bIBAIOIINE
HOPSZOK BBIIIOJIHEHUSI pa0OThI, U PE3YJIbTaThl, IOTYUYEHHbIE B XO/€ €€ BbIIOIHEHMSL.

OTyeT 0 BBINOJIHCHUH pa6OTBI B IIMCBMCHHOM BHUJIC CAACTCA ITPCIIOAABATCIIIO.

8. KoHTposIbHBIE BOIPOCHI

1. Yro Takoe knacc?

2. YTo Takoe KOHCTPYKTOp KJiacca?

3. Uto Takoe neperpyska MeToj0B?

4. MoxXeT ¥ OJMH KOHCTPYKTOP KJlacca BBI3BIBATH APYroil KOHCTPYKTOpP?
[Ipexxne ueM oTBewaTh MONPOOYWTE peaau3oBaTh TaKOW BBI3OB B CBOEM

pa3pabOTaHHOM KJ1acce.

9. Cnucok auTeparypbl

I[JISI BBIITOJIHCHU L pa6OTBI, IIpU IMOAT'OTOBKE K 3allIUTC, a TAKIKC AJIs1 OTBCTA HA

KOHTPOJIbHBIE BOIPOCHI PEKOMEHIyETCSI UCII0JIb30BaTh CIIEAYIINE UCTOYHUKU: [7-8].
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I[TPAKTUYECKAS PABOTA 10. MHOI'OMO/YJIBHBIE ITPNJTOXEHUA

1. Llenp u conepxanue

Lens pabOThI: HAYYUTHCS TMPOCKTUPOBATh KOHCOJBHBIC
MIPIIOKEHUST HA OCHOBE HECKOJIBKHUX COOPOK.

3amaun paboOTHI:

— HAYYUTHCS YNPABIATh HECKOJBKHUMH pa3padaThIBAEMBIMHU MPOCKTAMH B
OJTHOM PEIICHUU;

— Hay4YHThCS OpPraHW30BBIBATH B3aMMOJICHCTBHE HECKOJBKUX MOJIYJICH

IMPHITOKCHHUA.

2. TeopeTnueckas 4acTh

B tepmunonorun Ttexnonorumueckoit miuarpopmer .NET He wucnonb3yercs
NOHATHE «HcToTaHsAeMbI ¢aim». [logoOubie ¢ainbl (*.dll nam *.exe) xapakTepHsl
JUTSI KOMITWJISITOPOB HEOE30TaCHOTO KOJIA.

B texnomorun .NET ucnonsiyercs Tepmus «coopka». CO0opka — 3TO MOAYJIb,
B KOTOPOM XPaHWUTCS KOMIIMJIMPOBAHHBIM ympasiaseMbld koid. OHa moxoxa Ha

KJIacCUYeCKuid ucnonHseMbid (aiin (*.exe) min dll-6ubimoTtexy, HO UMeeT BaKHOE
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CBONCTBO — OHa TMOJIHOCTHIO cebs omuckiBaeT. COOpKHM conep)kaT MeTa/aHHbIE,
KOTOPBIC BKJIFOYAIOT B ce€0sl CBEIEHUS O COOpKe U 000 BCEX OMPENICICHHBIX BHYTPU
Hee Tunax, Mmerojgax u T.J. COOopka MOXKET OBbITh YAaCTHOM (IOCTYNMHOM TOJBKO
OJIHOMY TPUJIOKEHHUIO) WJIM pa3liensieMoll (JIOCTymHOW J000MYy MPHUIIOKEHUIO
Windows).

B nopenmpiaymux  mabopatopHbix  paboTax — CTyJ€HTaM  Mpenjiarajioch
CIPOEKTUPOBATH KOHCOJbHBIE TMPHUIIOKEHUS, KOTOPbIE MPEACTaBISIOT COO0O0M
OJTHOMOJYJIbHBIC IPUIIOKECHUS — eXe-(ailibl.

B nanHoit pabote TpeOyercsi CIPOEKTUPOBATH MPUIIOKEHUE, KOTOPOE COCTOUT

U3 HECKOJIbKUX COOpOK (0JMH MOJYJb — (aitn *.exe, octanbHbie — dll).

3. O6opyaoBaHuE U MaTEPUATIBI

Jns BbINOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIBHBIN
KOMIIBIOTEP CO CJICAYIOUIMMH XapakTepucTukaMu: 64-pa3psanbiii (x64) mpoieccop ¢
takToBOM yactoToi 1 I'T'1y u Bhie, oneparuBHas namsaTh — 1 ['0 uBsbie, cBOOOAHOE
JTMCKOBOE TPOCTpPaHCTBO — He MeHee 1 I'0, rpadmyeckoe ycrpoiictBo DirectX 9.
[IporpammHoe obOecniedenue: omneparuoHHas cucteMa WINDOWS 7 u Bhiie,

Microsoft Visual Studio 20112 u BbIIIIE.

4. YKa3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka ©e€30maCHOCTH TpPU  BBINOJIHEHUH paboThl  ompezenseTcs
OOIIETPUHATON AJI TIOJB30BaTENCH MEPCOHATBHBIX KOMITBIOTEPOB. CaMOCTOSTENEHO
HE NPOU3BOJUTH PEMOHT NEPCOHAIBHOTO KOMIIBIOTEpPA, YCTAHOBKY M yJajeHHUE
IPOrpaMMHOTO OOecTieueHus; B CIydae HEUCIPaBHOCTH NEPCOHAIBHOTO KOMIIBIOTEPA
coOOIMUTh 00 3TOM OOCITYKMBAIOIIEMY IEPCOHANY Ja0OpAaTOPUHU; HE KacaTbCs

QICKTPUYICCKUX PO3CTOK MCTANIMYCCKHUMU IIPCAMCTAMU, pa60qee MCCTO
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IMOJBb30BAaTCJIA IICPCOHAJIBHOI'O KOMIIBXOTCPA JOJIZKHO COACPIKATHCA B YHUCTOTC, HC

paspemacTCsa BO3JIC ICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IMUIIY, HAITUTKH.

5. MeTO,III/IKa N IIOPAA0K BBITIOJTHCHUA pa6OTBI

J1ist BBITTOTTHEHUST paOOThI CIIPOCKTUPYEM CIIEAYIOIIEE MPUII0KCHUE:

Tpebyercs pa3paboTarth PHUII0’KEHUE-0IPOC. [Tons30BaTemto
MOCJICIOBATEIPHO 3aJaf0TCS BOIPOCHI, 332 KaKIbI BapHaHT OTBETA HAYMUCIISIOTCS
onpeneneHHbie 6amwibl. [locie 3aBepiieHuss ONMPOCHl BHIBOJAUTCS CyMMa HaOpaHHBIX
0auioB M Kakoe-mubo pestome. Takas MporpaMma MOKET HCIOIb30BATBCS IS
OIICHKY OCTaTOYHBIX 3HAHUH B (JOpME TECTUPOBAHUS, IS COCTABIICHUS OIPOCOB, IS
caM000CIeI0BaHMs | T.II.

[lepen HagamoMm co3laHus MPHJIOKEHUS, TO €CTh IMEpea HeMOoCPeICTBEHHBIM
IPOrPaMMHUPOBAHUEM, HEOOXOIUMO ONPENETUTHCSA: KaKhue OOBEKTHI W SBIICHHUS
NpPEeIMETHOW O00JIaCTU W CBSI3W MEXKIYy HHMH JIOJDKEH BBISIBUTH IPOTPAMMHUCT.
O4eBUaHO, YTO ITO:

— BOTIPOC;

— OTBET (HECKOJIBKO ISl KaXKIOTO BOIIPOCa);

— 0aJI71 COOTBETCTBYIONINN KOHKPETHOMY OTBETY;

— UTOTOBBIE PE3IOME WM OIEHKH, KOTOPbIC BBIBOJISTCS B 3aBUCUMOCTH OT
KOJIMYeCcTBa HAOpaHHBIX OAIIOB.

Bropoe, uTo HE0OX0AMMO clieiaTh OCYIMIECTBUTH (PU3HUECKYIO JEKOMITO3UIIUAIO
JAHHOTO TPWJIOKECHHS, TO €CTh CKOJIBKO OTACIBHBIX MOAYJeH OyaeT coaepx aTh
IpuiIoKeHue. B 1aHHOM ciyydae:

— 1-b1i1 MOy Tb B BHJIE (aiinia *.exe JJis 3ammycKa MpUsIoKeHUS,;

— 2-oif MoayJb B Bue (aitna *.dll, comepxkariuii BOIPOCHl U OTBETHI;

— 3-uit moxyns B Buae (aiina *.dll, comepkamuii cooOuieHus o pe3yabTaTax

TEeCTUpPOBaHUS (OMpoca).
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Jlekommo3uniys, JIorudeckas W (Qusndeckas, 3apepiicHa. s peanrm3anun
MPJIOKEHUST HEOOXOIMMO BBITIOJHUTD CIICAYIOIINE IaTrH:
1. Co3naiite KOHCOJIbHOE MpuioxeHue B cpeae MS VS (mpoekT HazoBuTe
Quiz). Ilocne BbITIOTHEHUS BCEX HEOOXOIMMBIX NEeWcTBUU OkHO Solution Explorer

MPUMET CIEAYIOIIMNA BU:

Solution Explorer = 0 %

L@ |2 (E
LA Solution 'Quiz’ (1 project)
4 P Quiz

Zd| Properties

«| References

] Program.cs

Pucynok 15.1 — CtpykTypa 0IHOMOYyJIbHOTO TPUIIOKEHHSI.

B oxne orobpaxkeHo omHo pemieHue (Solution) ¢ umeHeM «Quiz» W OAWH
npoekT B pamkax pemienus (¢ umeHem «Quizy). [Ipoekt comepxkut ¢aiin koma
Program.cs, B kotopoMm ompeneneHa ¢yHkmus Main. OToT TpoekT Oyner
OTKOMIWJIUPOBaH B ¢aiin Quiz.exe (To ecTh (aiii aJis 3amycka).

2. Cozmagum eme oauH (aitm B pamkax mpoekta Quiz, KOTOpBIA Oyaer
conepxath Kkiacc Testing, MO3BOJSIOMIMNA PEANTU30BBIBATh JIOTUKY TECTHPOBAHMUS, TO
€CTh BBIBOJ| BOIIPOCOB B ONPEIEICHHOM IOCIENOBATEIBHOCTH, BBOJ BBIOOpA
nojp3oBarelist U T.4. JlJist TOro BeI30BEM KOHTEKCTHOE MEHIO mpoekTa (puc. 13.2) u

co3/lauM HOBbIN (aitn ¢ umeneM Testing.cs
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Solution Explorer

=]

B oA e B EE

Ctrle Shiift« &
Shift+Alt+&

New Ttem...
Existing Hem..
New Falder
Windows Form...
User Control...
Compansnt...
Clags.. Shaft+ A+ C
Mew JavaSeript..

New Stylesheet...

ol

= Lk

B
L

Build

Rehuild

Clean

Publish...

Live Wel Preview

Add

Add Reference...

Add Senice Reference.

Add Library Package Reference.
Yiew Clazs Diagram

Set mc Startllp Propect

Drebug

Add Solution to Seurce Control..,
Cut

Remnove

Rename

Unload Project

Open Folder in Windows Explorer
MNaight User Properties
Properties

5 E Solution 'Quiz’ [L project]
*.j Properties
Ei References
B Program.cs

Ctrl = Alt+ Enter

Cori=¥
Brl+s

[hed

Al Enber

Pucynox 15.2 — JIo6aBieHust HOBOTO KJ1acca K MPOEKTY.

[Tocne BeIMONIHEHUST JaHHOTO JekcTBUSA B okHE Solution Explorer cocras

npoekTa usmenurcs (puc. 15.3).

¥

. Solution 'Quiz’ (1 project)

« (@

Quiz

[=d| Properties
|51 References
#] Program.cs
] Testing.cs

Pucynok 15.3 — IIpoexT ¢ HeCKOIbKUMH (aillaMu HCXOIHOTO KOJIa.

Ha nannowm starne kiacc Testing He CONEPKUT HUKAKOU JTIOTHKHU.

3. Cosmamum BTOpod Moaynb B Buae dll-Ombmmortexu, koTopas Oyner

COACPIKATb BOIIPOCHI U OTBCTHI. I[JISI 9TOro BBIBOBEM KOMAHAY KOHTCKCTHOT'O MCHIO

pemenus Quiz (puc. 15.4).
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- Q=i
LB [ solubinn ‘Quiz’ (1 project)
4 Build Solution F&
Rebuild Solution perties
Clean Solution Gk
grarm.cs
Batch Build... :
fhing.cs
Cenfiguration Manager...
Mew Project.. Add k
Existing Project... Set StartUp Projects...
Mew Web Site... .__‘,! Add Solution to Source Control...
Exiiﬁﬁg Web Site... ok Pacte Ctrl+W
st Plew Ttem... Ctrl+5hift+4 P
dil - Bdsting em... Shift-- AR+A |_:|' Open Folder in Windows Explorer
Mew Solution Fold e
T = Properties Alt+Enter

Pucynox 15.4 — Jlo6aBneHue npoekTa K pereHuto VS.

4. B nosiBuBIIEMCSI AMAJIOrOBOM OKHE BbhiOepeM Tull npoekrta «Class Libraryy,

B KaueCTBE UMEHHM MpoekTa ykaxxeMm «Task» (puc. 15.5)

s |
Add New Project 2 [
Recent Templates [.NEI' Framework 4 >, ] Sort by: [Default '] | Search Installed Templi 2 |
Installed Templates al T Vieual C#
I - Ecﬂ Windows Forms Application Visual C# F e

4 Visual C# A= A project for creating a CF class library
Windows o (.dll)
ch i :
Web @ | WPF Application Visual C#
Office
Cloud gcﬁ Console Application Visual C&
Reporting i
SharePoint 3 ;g ASP.MET Web Application Visual C#
Sitverlight =
Test E cfl| Class Library Visual C&
WCF
Workflow ‘s"g ASP.MET MVC 2 Web ApplicationVisual C#
Other Languages L4 1=C
ther oo IYRS ;’# ASP.NET MVC 3 Web ApplicationVisual C#
Database | =
Online Templates I c Silverlight Application Visual C# v
MName: Task
Location: DUniversity\ YuTaemele ancumnanHe\ TEXHONOTMA NporpaMmMUpoBar v

Pucynok 15.5 —o6aBienne OMOIMOTEKH KJIacCOB K pemeHuto Quiz.

[Tocne no6aBieHust HOBOro MpoekTa okHO Solution Explorer mpumer Bup,

MOKa3aHHbIN Ha puc. 15.6
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_g Solution "Quiz’ (2 projects)
4 U Quiz
i+ [=d Properties

«J] References
] Program.cs
&) Testing.cs

¥ .'E Task
= Properties
+= References
] Task.cs

Pucynok 15.6 —Pelienne ¢ HECKOIbKUMU TPOCKTAMH.

JBa mpoekta B ogHOM pemieHUH Quiz, mpu 3TOM MpoekT Quiz MoMeuyeH
MOJTY)KUPHBIM TPUGTOM. DTO O3HAYAET, YTO NPH BHI30BE KOMaHIs Run Oyxaer
3amyIlieH UMEHHO 3TOT mpoekT. Cieayer oOpatuTh BHUMaHHe, uTo ¢aiin Task.cs
npoekta Task comepkut ToabKO MmycToi Kiacc 6e3 koxa. [Ipoekt Task B menom He
coaepxut PyHKIIMM Main, TO €CTh HE MOKET OBITH 3aITyIICH Ha BBITTOJTHEHHE.

5. AHalOruM4HBIM 00pa3oM J00aBUM K PEHICHUIO €I1I€ OJUH MPOEKT C UMEHEM

«Result» u Tummom «Class Library». Oxuo Solution Explorer mpumeT Bun:

A Solution 'Quiz' (3 projects)
4 5 Quiz
=d| Properties
«J References
<4 Program.cs
o] Testing.cs
4 [Of Result
=4 Properties
+J Feferences
4] Result.cs
4 [ Task
=d| Properties
+ References
] Task.cs

Pucynok 15.7 — Bce TpeGyemblie MPOEKTHI, B COOTBETCTBHE C (PU3HUECKOM

JIEKOMIIO3UIIUEH, T0OABIEHBI K PEIICHUIO.

Jlanee nepexouM K HAlOJHEHHUIO KJIACCOB TPEOyeMbIM (PyHKIIMOHBAJIOM.

6. Mogudunupyewm ¢aiin Task.cs mpoekra Task criexyromum o6pazom:
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Inamespace Task

JJ Knacc pns NpeQcTaBNEHWA OAHOFD TECTGBOrO 33G3HMA
bl public class SingleTest

i

i public string Question {get; set;} // sonpoc
public List<string:> Answers; [/ OteeTu

{ public List<inty» Balls; // Bannw 3a oToeTH

1

J/ CTaTwdeckWdl KNacc gnA NpefcTasASHWA CNWCKE TECTOoBe S3faHWA
public static class Task

H £/ CNWCOK OTOENbHMX SONPOCOE € OTBETAMM
public static List<SingleTest» AllQuestions;

i ff CTAaTHYECKMi KOHCTDYKTOP AAA MHHLWEAWSELMH KONMEKEHK
] : static Task()

{

AllQuestions = new List<SingleTests({)

1
j new SingleTest()
{
; Question = "Main - Touka BXOfa Nparpame ...",
Answers = new List<string»({) { "1%, "7", "He snan" },
Balls = new List<int»() { 28, 5, @ }

:};

L 5

: ] new SingleTest()

L {

‘ : : Question = "Kakol omepaTop He ABNAETCA ONEpaTopoM UMkAar”,
: : Anzwers = new List<string»() { "while", "for", "if" },

! i i Balls = new List<int»() { -5, @, 18 }

L g bs

i ] new SingleTest()

P {

! : H Question = “Kak obosHauuTs cocTaBHod omepaTopi”,

i i Anzwers = new List<string> () € " ««o F'a "0 ovv )72 %¢ -in 27}
{ i i Balls = new List¢imt»() { 5@, @, @ }

B b

: : new SingleTest()

P {

i ] : Question = "Yvo obozmadmer cammon ; ',

: : : Answers = new Lizt<string>{) { "MycTol onepatop”, "Kowey nporpasss’”, “"He aHan” },
: : : Balls = new List<int>() { 5@, 20, 8 }

P ¥

.

b

Pucynok 15.8 — Knaccel npoexra Task.

Canenyer oOpaTHTh BHUMaHHE Ha TO, 4TO Kjacc Task cTaTHUeCKHiA, TO €CTh HE
TpeOyeT co3aaHus OOBEKTOB.

7. Momudumupyiite daiin Result.cs mpoekra Result ciemyrommum o6pazom:
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-inamespace Result

{
= public static class Result
i
public static List<string> Messages;
'/ CTaTWdYECKHA KOHCTpYKTOP
= : static Result()
P
' Messages = new List<string>()
1
: "Bu Habpanw meree 18 bannos! Mnoxo!™,
"Bu Habpanw He meHee 18 u mernee 48 bBannos! Hopmaneno!™,
: “Bu Habpanw He meree 48 bannos! OTAWyHO"
b
}
: / MeTton pnR Bo3BpaweHnWA coobueHMA
= ; public static string GetMessage(int Ball)
i
: : string mes = "";
: i if (Ball < 18)
: ; : mes = Messages[8];
E : else if (Ball < 48)
E : : mes = Messages[1];
: ; else
E : mes = Messages[2];
E : return mes ;
|
H
s

Pucynox 15.9 — Knacc npoekra Result.

Co3nan onuH craTudeckuid Gaii, s NpPeACTaBIEHUs PE3yJIbTUPYIOUIUX
COOOIIEHUH.

8. Tenepp moaudunupyeM kinacc Tasting npoekra Quiz. B cBoeit pabote kiacc
OyZIeT ucrob30BaTh paHee co3maanabie kinacchkl Task u Result, koTropsie HaxoasTCS B
npyrux mpoektax. [1oaToMmy HE0OXOAMMO YCTAaHOBHUT CCHUIKM Ha JaHHBIE MPOEKTHI.
Jlns aToro Bei3oBUTE KoMaHAy (puc. 15.10a) konTekcTHOrO MeHro nanku References
npoekTa Quiz. [locne 3Toro cchiiku Ha cOOPKHU (OTKOMIMIIUPOBAHHBIE MPOEKTHI Task

u Result) nossarcs B criucke cebuiok Reference (puc. 15.100).
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& [3 Solution 'Quiz’ (3 prejects)
<l 4 A iz P £ T i
. oA [oa Selution 'Quiz' (3 projects)
- | a5 References F ;ﬁ Quiz
Add Referance... Mhcropitabhun =d| Properties
bidel Service Refarence., Htem - Ref
ekt iy P ke Rt ey *j::‘f:r"‘ il i S
T T ' -3 Microsoft.CSharp
- Fyskem Dot DatsSetEatensions
«0 System Eml -3 Result
-3 SysbemEmlLing _,: S:.rsl'er‘n
A Programucs
4] Testing.cs 3 System.Core
4 L7 Resadl «3 Systemn.Data
g P art
- A -3 Systern.Data.DataSetExtensions
A Reudhey =i System.XmI
12l = 1 Task "
: b [ Propertice .--:' _S;pjs_ljg_m.xml.Lmq
b g Relerenoes |'L: Tﬂs-k.:
A Task.cs .
a o

Pucynox 15.10 — JIoGaBieHue CChIIIKA HA MPOEKTHI: a — KOMaHa KOHTEKCTHOTO

MCHIO, 0 — CIIMCOK CCBIJIOK Ha IIPOCKTHI.

9. Momudunupyem daitn Testing.cs s peanu3anuul JOTUKUA TECTHPOBAHUS

(puc. 15.11).

E class Testing
£
E : public string DoTesting()
t
i i int SumBal = @;
E int ans = @;
forsach (Task.S5ingleTest p in Task.Task.AllQuestions)
. & A
: : : Console.Writeline("/////F A1 AEFELEEREEIAAETE )
- Console.WriteLine(p.Question);
; : Console.WriteLine("////F 00 0FFTEAETESIEEETE )
: § Console.WriteLine("1. "+p.Answers[@]);
: : Console.WriteLine("2. " + p.Answers[1]);
P Console.WriteLine("3. " + p.Answers[2]);
§ : Console.Write("BubepuTe Homep oTeeTa > ");
: f ans = Convert.ToInt32({Consocle.ReadLine()}};
SumBal += p.Balls[ans-1];
BE
é ; return Result.Result.GetMessage(SumBal);
. 3
h

Pucynox 15.11 — Knacc Testing.

10. Moaudummpyem ¢pynkuuio Main:
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using System.Collections.Generic;

using System.Ling;
using System.Text;

“Inamespace Quiz

{

= class Prograr

{

= static void

Main(string[] args)

ing newTest = new Testing();

MriteLine("\n\n"+newTest.DoTesting());

Readkey();

Pucynok 15.12 — ®@ynkuus Main.

3amycTuTe MOJIy4YeHHOE MpUiIoKeHHWe. BHUMAaTeNbHO MpoaHaNM3UpPYUTE KOA

npwioxeHus. [lonpoOyiiTe 3BMEHUTH BONPOCHI U UX KOJIUYECTBO.

BaTeM, BBIIIOJITHUTC MHANBHUAYAJIbHOC 3a1aHHC.

IIHHHBHHyaﬂbHOC3aHaHHe.

Crpoextupyiite MHOrOMOJIYJIbHOE MNPUIIOKEHHE (3 MOAYJIsl), pealu3yroliee

IMOCTABJICHHYIO 3a1a4y. Hepezx BBIIIOJJTHCHUCM IIPUITOKCHUA H€O6XO,Z[I/IMO BBIITOJIHUTD

JACKOMIIO3HUIINIO 3a4a49U1 U BbIIBUTH OCHOBHBIC 00BEKTHI Hp@I[MCTHOﬁ 001acTH.

Bapuant CtpyKTypa JaHHBIX
1,6,11, 16,21 [Tpunoxenune OCYILECTBIISIET CJIO)KCHHE
. I 7
OOBIKHOBEHHBIX JIpOOCH, TO €CTh Yucel _, __ H
3 12
T.1. Tpebyercs peann3oBaTh TOJBKO CI0KCHHE.
HcxonnHple ciaraeMmele IOJb30BaTENIb BBOAUT C
KJIAaBUATYPBI.
2,7,12, 17,22 [Tpunoxenune OCYILECTBIISIET YMHOXEHUE
. 7
OOBIKHOBEHHBIX JIpOOeH, TO eCTh Yucen _, _ |
3 12

T.A. Tpebyercsa peann3oBaTh TOJIBKO YMHOXKEHUE.
HcxoiHbIE MHOKHUTENHU MOJIb30BATENb BBOAUT C
KJIABHATYPBI.
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BapuanTt CtpyKTypa JaHHBIX

3,8,13, 18,23 [Tpunoxenue OCYIIECTBIISIET JIeTICHUE

OOBIKHOBEHHBIX JIpOOEH, TO eCTh Yucen _, _ U
3 12

T.0. TpeOyercss peain3oBaTh TOJBKO JICJICHHUE.
Ucxoansie npoOM  1MONB30BaTEb  BBOJUT C
KJIAaBUATYPBI.

4,9,14, 19, 24 Peanuzyiite = mpuiokeHue,  OCYILIECTBISIOLIEE
COKpallleHHue OOBIKHOBEHHOM  japoou. JpoOb
M0JIb30BaTENIb BBOJUT C KJIABUATYPHI.

5, 10, 15, 20, 25 Peanusyiite  mporpamMmy i1 BBINOJIHEHUS

onepaunﬁ Hal KOMIIJICKCHBIMH YUCJIaMU:
CIOXKCHHUC, VYMHOXCHHC, BbIUUCICHHUC MOIYJIA
KOMIIJICKCHOI'O 4YHCJIA. I/ICXOI[HBIG KOMIIJICKCHBIC
4dKciia I10JIBb30BAaTCJIb BBOAUT C KIIAaBHATYPHI.

7. Coneprxkanue oT4era u ero popma

Oruer no pa60Te HOJIKCH COACPIKATh:

1. Homep u Ha3BaHue pabOTHI.

2. llenn paboTHI.

3. OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI.

4. DxkpanHble (HOPMbI M JIMCTUHT TPOTPAMMHOrO KOJa, IOKa3bIBAIOIIWE

MMOPAIO0K BBIIIOJIHCHUA pa6OTI>I, " PC3YJIbTAThI, ITIOJTYYCHHBIC B XOIC €€ BBIIIOJTHCHMS.

OTyeT 0 BBINOJIHCHUH pa6OTBI B IIMCBMCHHOM BHUJIC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTposibHBIE BOIPOCHI

1. YUto Takoe cTaTudeCcKuu Kiacc?

2. Yto Takoe coopka?

3. Kak onpeaenuTh NpoeKT M0 yMOTYaHUIO B MHOTOMOYJIbHOM PEIIEHUN?

4. Kakumu crioco6amMu MOXHO pa3MECTHTh B (pailyiax onpesenenue kiacca?
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5. Kakoil ImpOEeKT HAYHET BBINOJHATHCSA NEPBBIM €CIM HECKOJIBKO W3 HHUX B
OJIHOM pEIlIeHUH coepkaT GpyHKuuo Main?
6. Uro HEoOX0aMMO clenaTh JJs TOro, YTOOBI IOSBHJIACH BO3MOKHOCTD

HCIIOJIB30BATh KJIACCHI, OIIPCACIICHHBIC B IPYTIOM HpOGKTe?

9. Cniucok nurepaTypbl

I[J'I?I BBIITOJIHCHU A paGOTBI, IIPpH MMOATOTOBKE K 3allIUTC, a4 TAKKC IJIsI OTBCTA HA

KOHTPOJIbHBIE BOIIPOCHI PEKOMEHAYETCS UCIIOJIb30BaTh CleAyIle UCTOUHUKU: [1-3].
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[IPAKTUYECKASI PABOTA 11. OTIEPALIMM KJIACCOB. IIEPETPY3KA
OIIEPALIUN.

1. Llens u conepxanue

Llens

OTHOCHUTCIIbHO II0JIb30BATCIIbCKUX THUIIOB.

paboThl:  HAYYHUTHCS

3agaun pabOTHI:

OCYLIECTBJISITh MEPErpPy3Ky  OIEpaToOpoOB

— U3YYUTh OllEpaliy, MOJUIeKAIUE IEPETPY3KE;

— IIOJIYYUTD INPAKTHUYICCKHC HABBIKH IICPECTPY3KHU OIICPATOPOB.

2. TeopeTnueckas 4acThb

2.1 Onepanuu. bonpmmHcTBO onepauuid npunuio B C# u3 a3pikoB C, C++:

Kareropus Onepaunn
Apudmernueckue +, - %/, %
Jlornueckue &, |, " ~, &&, ||, !
Konkarenanus cTpok +
WHKpEMEHT U AJEKPEMEHT ++, --
CpaBHeHue < > o= >= == 1=
[IpucBoenue +=, =, /=, *=, %=, =, &=, |5, =, <<=,
>>=
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Jocryn k wieHy kinacca

WNunexcanus [ ]
[IpuBenenue ()
VYcnoBHast (TepHapHasi) onepanus ?:
Coznanue 00BEKTOB new

HNudopmarus o ture

sizeof, is, as, typeof,

KOHTpOJ'IB HCKIIIOYCHUA, CBA3AHHOIO C
IMCPCIIOJIHCHHUCM

checked, unchecked

2.2 Tleperpy3ka omepanuii OTHOCUTEIBLHO Kjacca. PaccMoTpuM mpocToit

KJIacc, HampuMmep, JJIs npeacTaBieHuss oobekTa «Bektopy (a1t mpocTOoThl BO3bMEM

BEKTOp Ha miiockocTH). [Ipumep 1:

class Vector

{

f/ Nona AaHHEX NPEACTABNAKT CTOpOHHN Napannenenvnens

public double X, ¥;
 KOHCTPYKTOPH
public Vecter()

i
¥

public Vector{double XCoord, double YCoord)

{
X

Y

XCoord;
YCoord;

b

Kinacc co3nan, HO B MareMaTUKEe MOXHO BBINOJHATH CJIOKEHUE (BHIYUTAHUE)

BCKTOPOB KW YMHOXCHHUC BCKTOpPa Ha 4YHCIIO,

d TaKXKC HaAXOIWUTb CKaJIAPHOC

npousBefeHue BekTopoB. Heobxoaumo n00aBUTH 3Ty BO3MOXHOCTH JJIS HAILETO

Kjacca «BekTop». OTO 3HAYWT, YTO ONEpal{, YKa3aHHbIE B NMPUMEPE 2 HOJKHBI

HUMCTb CMBICIJI.

[Tpumep 2:
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r @ = new Vector(4, 18);
r b = new Vector(1e, 15);

m o
|

mn

o
o

[/ BHMMCNEHWME CyMMBE BEKTOPOB
Vector SumVector = a + b}

// BeuyMcneHwe NpovSBedEHMA BEKTOPE Ha YWCno
Vector MultNum = 2 * a;

S BEGMCNEHWE CKANAPHOrO NpOUSBESAEHUA
double Skalar = a * b;

B nannoil peanuzanuu (npumep 1) Takue omepauuy B KOJE HEBO3MOXKHHBI.

Jlo6aBuM B KJ1acc NEPErpyKEHHbIE ONEPALIHH.

[Tpumep 3:
class Vector
i
: // Tlona paHHux NpefcTaBNANT CTOPOHW Napannenenunega
public double X, Y;
/! KoHcTpyxkTOopu
public Vector()
1
b
public Vector(double XCoord, double YCoord)
i
: X = XCoord;
: ¥ = ¥YCoord;
b
// Teperpyska onepauwn cCNoMeHWA
public static Vector operator 4(Vector left, Vector right)
1
: return new Vector(left.X + right.X, left.¥ + right.Y);
b
!/ Teperpyska ONEpaLMK YMHOKEHWA BEKTOpPE HA YWCNO
public static Vector operator *(double k, Vector wek)
i
! return new Vector(k*vek.X, k*vek.Y);
h
// MNeperpyska onepauwe yMHOKEHWA OBYX BEKTOPOS (CHKanApHOE yMHOMEHWE)
public static double operator *(Vector left, Vector right)
1
: return left.X * right.X + left.¥ *= right.¥;
B
¥

[leperpy3ka omepanuu moxoxa Ha OOBSIBIEHHWE MeETOAAa Kiacca, HO
CYIIECTBYIOT OTJIMYMS: MCIOJb3YeTCS KIIOYEBOE CIIOBO static; HMCIHOJIb3yeTCs

KJIFOYEBOE CJIOBO Operator U CUMBOJI ornepanuu (+, *, - 1 T.71.) BMECTO UMEHHU METO/1a.



90

[Tociie TOro kak omepauvu NEpPerpyKeHbl, BO3MOXKHO BBIIIOJATH CIEAYIOIINE

JIEHUCTBUS:
class Progran
i
static void Main(string[] args)
1
" & = new Vector(4, 18);
* b= pnew Vector(l®, 15);

[/ BHMMCnEHME CYMME BEKTOpOB
tor SumVector = a + b;

[ BeMWCneHMe NpoM3BEegeHds BEKTOpa Ha YWCho
" Multium = 2 * 33

' BHMMCNEHME CKaNAPHOro MNpov3BegeHuA
double Skalar = a * b;

f MposegeHne CAOMHMX pPacHeToB
¢ RES =-2 "oy 43 " b (5"™b)y " &

Console.Readkey();

(S

3. O6opynoBaHuE U MaTEPUATIBI

Jlnst BBITIOJIHEHHSI  pabOTHl PEKOMEHIYETCS HCIOIh30BaTh TEPCOHATBHBIN
KOMITBIOTEP CO CIEAYIOIIUMH XapaKTepUCTUKaMu: 64-pa3psanHbiii (x64) mporeccop ¢
takToBOM yactoToi 1 I'T'1y u Bhile, oneparuBHas namsaTh — 1 ['0 uBsbie, cBOOOAHOE
JTMCKOBOE TMpocTpaHCcTBO — He MeHee 1 I'0, rpaduyeckoe ycrtpoiictBo DirectX 9.
[Iporpammuoe oGecrnieuenue: omneparmonHas cucrema WINDOWS 7 u Beie,

Microsoft Visual Studio 20112 u BbIlIE.
4. Yka3zanud 110 TEXHUKE 0€30I1aCHOCTHA
Texnuka O€30MaCHOCTH TIPU  BBITOJIHCHHH paboThl  ompenesseTcs

OOIIETPUHATON JIJIs1 TI0JIB30BATEIICH MEePCOHATBHBIX KOMIBIOTEPOB. CaMOCTOSTEILHO

HC IIPOU3BOJHUTH PCMOHT IICPCOHAJIBHOI'O KOMIIBIOTCPA, YCTAHOBKY
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U yJaJeHHe MPOTPaMMHOT0 00€CTICUeHHUS; B CITydyae HEHUCIIPABHOCTHU MEPCOHATBLHOTO
KOMITBIOTEpA COOOIIUTH 00 ATOM OOCTY>XMBAIOIIEMy IMEPCOHANy J1labopaTopuu; He
KacaThCsl DJEKTPUUCCKUX PO3ETOK METAUTMUYECKUMHU TpEeIMeTaMu; pabodee MecTo
MIOJIb30BATENS TIEPCOHATBLHOTO KOMITBIOTEpA JODKHO COJCPIKAThCS B YHCTOTE; HE

paspemacTCsa BO3JIC ICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IMUIIY, HAITUTKH.

5. MeTO,III/IKa N IIOPAAO0K BBITIOJTHCHUA pa6OTBI

1. Co3naiiTe KOHCOJIBHOE MTPUIIOKEHUE.

2. CoBMeCTHO C TMpernojaBaTeieM CIPOSKTUPYWTE M paszpaboraiite Kiacc,
OTHOCHUTEIBLHO KOTOPOT0 Meperpy3uTe onepanuu +, - /, *, %, ==, > (KaXablid CTYJICHT
paszpabaThIBaeT CBOM KJ1ace).

NupuBuayajabHbie 3a1aHus (BO3MOKHbIE BADHMAHTHI KJIACCOB):

«Bektop B mpocrtpaHcTBe», «Marpuna», «CorpynHuk», «Kommbsrorepy,
«ToBap», «OObekr  HeaBuwxuMmocTH»,  «KommiekcHoe — uucnmo»,  «KyO»,
«ABTOMOOMIBY, «CTynenT, «Kuura», «lucuuninna (mpeamer)y.

Bo3MoxxHO mpe/uiokeHHe CBOEro Kiacca WiM Jopa0oTka Kiacca U3

paboter Nel3.

7. Conepixkanue oT4yera u ero popma

OTtuyer no paboTe JOJKEH COAEPIKATD:

1. Homep u Ha3BaHue paboThI.

2. llenn paboTHL.

3. OTBeTHl HAa KOHTPOJIbHBIE BOITPOCHI.

4. Dxpanabsie GOpMBI W JUCTHHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAIOIINC
MOPSAJIOK BBITIOJIHEHHSI PA0OTHI, U PE3yJIbTaThl, NOJIYYEHHBIE B X0/1€ €€ BBIITOJTHEHHUS.

OTyeT 0 BBINOJIHCHUH pa6OTbI B IIMCBMCHHOM BHUJIC CAACTCA IIPCIIOAABATCIIIO.
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8. KoHTposIbHBIE BOIPOCHI

1. UTo Takoe KOHCTPYKTOP?

2. Uro Takoe meperpy3ka omneparopoB? Korma mnpuMeHsieTcss JaHHBIN
MeXaHu3M?

3. Jlomyctum, 4TO ISl KJlacca CO3/1aHa MEPETPYKEHHAs ONEpPALUs CI0XKEHUS.
Mosket a1 ObITh CO3/1aHa €1le OJIHA ONepalus CI0KEHUS ISl JAHHOTO Kiiacca?

4. Kakue onepaliy Heb3sl IEPErpy3uTh?

5. Kakue onepanuu He00X0IMMO MEeperpyKaTh MOMAPHO?

9. Cnucok auTeparyphl

I[J'I?I BBIITOJIHCHU A paGOTBI, IIPpH MMOATOTOBKE K 3allIUTC, a4 TAKKC IJIsI OTBCTA HA

KOHTPOJIBHBIC BOIIPOCBHI PCKOMCHAYCTCA HMCIIOJIB30BATH CIICAYIIHUC HCTOYHHUKU: [3],

[5].
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[TPAKTUYECKAA PABOTA 12. IOCTPOEHUE MEPAPXIU KIIACCOB

1. Llenp u conepxanue

Lenp pa®oOTHI: M3YYUTH MEXaHU3M OPTaHU3AINN HACJIECTOBAHUS KJIACCOB.
3agaun pabOTHI:

— HAYYUTHCS OOBSBISITH MPOU3BOIHBIC KITACCHI;

— HAYYUTHCSI CO3/]aBaTh HEPAPXUH KIIACCOB;

— HAy4YUTBCA UCIIOJIB30BATh MCXAaHU3M HOJII/IMOPQ)I/IBMEI.

2. TeopeTnueckas 4acThb

2.1 HacnenoBanme peanusanuu. HacnemnoBanue peanmsaruu (implementation
inheritance) o3Ha4aeT, YTO TUIT IPOUCXOIUT OT 6A30BOI0 THUIIA, MOJy4ask OT HETO BCE
TIOJISI-YWICHBI U QyHKIIUN-YICHBI.

Cunrakcuc HacCJICJO0BaHMA pCain3alnm:
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class IlpouzsoonvuiiKnacc : bazoswiiiKna cc

{

/) aunvie— unenviu ynkyuu — unemnvl

Eciu mpum omnpenmenenun kiacca He yKa3aH 0a3oBblii  kmace, 1o CH#
Ipearnoiaraet, 4To 0a30BbIM KjaccoM sBisieTcst System.Object.

2.2 Coszpmanme wuepapxuu KiaccoB. llpu HaciemoBaHWUM peanu3alluu
MIPOU3BOHBIN KJIACC HACIEMYET pealn3aluio KaKI0i GyHKIIMN 6a30BOr0 THIIA, €CIH
TOJILKO B €ro OMpEIeNIeHNHd HE yKa3aHOo, YTO peanu3anusi GyHKIHUU TOJDKHA OBIThH
nepeonpeiesicHa.

OmnpenenuM  crieaymooulyro  uepapxutro  kinaccoB  (puc.  17.1) wm

INPpOACMOHCTPUPYEM, KaK HACJCAVETCH PEAINU3ANNA M KaK HNEPEONPEIACIaAIOTCH

CBOMCTB U METOJIOB.

Yenoeek

Cryaent Yuurens

Pucynok 17.1 — Mepapxus Ki1accoB.

Co3nmaguM KOJ, ONMCHIBAOIIMKM JaHHYI0 uepapxuro. Onpenenum 0a30BBbIid

KJIacCcC:
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class Yenosex

1
public Yenoeek(string ¢, string W, string 0, int Bo3p)
{
i GamMHunMA = @; Hma = W; OTuéecTeo = 0; BospacT = Bosp;
!
public Yenoeex()
{
: GamunuAa = “HeT gadHex"; HMa = ""; OtuecteBo = "";
: Bospact = 18;
¥
public string ®amwana, HWma, OTuecTeo;
private DateTime OaTaPosgeHwa;
public virtual string ¢MO
{
: get { return ®aminua + " " + WA + Y " + OTuecTBo; }
}
public int Boszpact
{
: get { return DateTime.Mow.Year - fJaTaPowgenws.Year; }
i set
=
! ! int FopPoxpeHua = DateTime.Now.Year - value;
JaTaPoxgedua = Convert.ToDateTime (FogPoxgeHus.ToString()+".81.817);
.}
}
¥

OOparute BHUMaHWE HA HAJIMYWE JIBYX KOHCTPYKTOPOB, MEXAaHU3M XPaHEHMUS
BO3pacTa 4YeJoBeKa U KiroueBoe cioBo virtual y cBoiictBa « PHUO». KiroueBoe cioBo
virtual ykaspiBaeT, 4TO JaHHOE CBOMCTBO OyJIEeT Mepeonpe/iesieH0 B MPOU3BOJIHOM
KJ1acce.

Onpenenum Mpou3BOIHBIN KJIACC « Y UUTEIbY:
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class ¥YuuTenn: Henooew
i
; public Yuwtene()
; :hase()
{
: YugHoe3dsaHue = YueHwelsanwd.bes_3BaHuA;
Yuenan(Tenens = YuecnwelTenenuw.bes_CTenemu;
1
public Yuwtene(string @, string W, string 0, int Bozp, Yuyedwe3Banwa ¥3, YusHwelTensHw ¥C)
:base(®, W, 0, Bosp)
i

YusHoe3BaHue = ¥3;
¥ueHaAaCTeEneHn = ¥C;

¥
public Yuesme3IgaHuA Yuenoe3BaHuWe ;
public ¥YuyenmeCTenenn Yd4eHBACTENEHD;

public override string @HOD

{

{ get

B oA

i i return YyenasCtenene.ToString() + ", " + Yuenoedmamue.ToString() + ", " + base.$HOD;
.

}

h

Cnenyer oOpaTUTh BHUMaHUE HA MCIOJb30BaHUE KIIFOYEBOro cjoBa override y
cBorictBa «®MO», KOTOpOE yKa3bIBA€T Ha TO, YTO JAHHOE CBOMCTBO MMEET HOBYIO
peanu3anuio, OTIIMYAIOIIYIOCS OT pealu3aiu 0a30Boro Kiacca.

OnpenenuM BTOPOMl Mpou3BOAHBIN Kinacc « CTyIEHT»:

class CTynenT: Yenosek

ﬁ public CtygewT(string ¢, string M, string O, int Bozp, CneuwaneHocTu Cney)
i thase{®, W, 0, Bosp)
i
i CneyvansHocTe = Cneu;
¥
public CneuwansHocTH CNEUWansEHOCTL}
public override string ¢WO
1
: get
|
; ; return base.®M0 + ", " + CneumanbHocTb.ToString();
.
£
1

B o6oux nmpou3BoIHBIX Kilaccax cieayeT oOpaTUTh BHUMAHUE HA pean3aluio
KOHCTPYKTOpPOB IPOMU3BOJHBIX KJIAcCOB, MCIIOJIb30BaHHE KIIOUEBOIO CJIOBa base B

koze cBoiictBa «®HMO» u npu 00bSIBICHUN KOHCTPYKTOPOB.
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Takxe HWHTEpeC MPEICTaBISIOT THUIIBI JAHHBIX, UCIOJb3yeMbl€ JJI YJICHOB-
maHHbIX:  «CrenmaibHOCTH»,  «YdeHble3BaHuA», «YueHeleCtenenn». Bot

()III)GIICJICI{IISIJIaI{IIEJ)('TIIII()B-IICI)C‘IIICJIGIIIIfi:

public enum Y4YedneIBaHWA
{
: AoueHT,
MNpogeccop,
AKaNEMEE,
Bez ZmsaHua

3

public enum ¥YuedwelTeneqw
i
: KanguaaT_TexHudeckux_Hayr,
KangmgaTt duzMaTt_Hayk,
KangupaaT_MNegaroruqeckas_Haye,
HoxTop OuaMaT_Hayk,
Bes_Creneqn

}

public enum CneuwansHocTH

1

i MugopmaumonHue_ CucTesms W TexHonoruw,
Be30NacHOCTh_MH$OpMALIMOHHNX_CHCTEM,
Teanﬂnqu_ﬂamyTu_HH¢qpmaquu,
Ncuxonarva,

HanosnexkTpoHMKEa

Hakonen, mnpoaeMOHCTpUPYEM HCIIOJIb30BaHUE OOBSBICHHOW HepapXuu
KJIACCOB.

B mporpamme o00BsiBUM MaccuB 00bekTOB Thma «YemoBek». Cremyer
NOHUMAaTh, YTO TMpPH OOBABIECHUU TAKOTO MAaCCHBA, €r0 DJIIEMEHTAM MOXHO

npucBanBaTh OOBEKTHI JIOOOTO0 MPOM3BOJHOTO KJacca, MPHYEM KaXIblii OOBEKT

OyzeT BecTu cebst Mo-cBoeMy (3a CUeT MepeoripeiesieHrs CBOMCTB U METOJIOB).
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static void Main(string[] args)

{

; // OBbABWM MECCHE NLAER:

; Henosex[] mas = new Yenoeex[6];

; // 3anonHvm Maccwe 3HaveHuAMM pashex (!) Tunos

i mas[@] = new Yenosex("NeTpos”, "Merp”, "Nevposwy”™, 18);

; mas[1] = new Cryaent("Kopoboe™, "Cepreii™, “Buxrtoposuu”,

i i ig,

i CreunansHocTi . Mndopmaunontse_CucTems H_Texnonorum) ;

. mas[2] = new Yuureno(“Hukonaes", "Esremwd”, "Hsawosud",

; i 3@,

; YuyeHweIgannA. JouenT,

; YuEHuECTenEHH.KaHnunaT_TexHuuecﬁux_ﬂayK};

; has[B] = new CTyaenT("Maegncea™, “Mapwna®™, “Anppeesna”,

i ; 28,

i CneunwansHocTi . HaHo3NeKTPoHMKa) ;

g mas[4] = new YuuTens(“[posacea”, “BukTopwa”, “Hropeswa",
; : 50,

; YueHwe3sanua.Npodeccop,

; YuenweCTenenu, lokTop ®usMaT_Hayx);

; has[s] = new Yenosex{"Cupopos”, “"Mapx", "3axaposwu”™, 12);
E // BuBoa wHpopauww

i for (int i = @; i < mas.length; i++)

P

; E Console.WriteLine(">>»2>>>>>>>  + mas[i].GetType().Name);
; ] Console.WriteLine(mas[i].oMD);

§ ; Console.WriteLine("BospacT: ™ + mas[i].BospacT.ToString()+"\n");
; § Console.WriteLine("\n");

3

E Console.ReadKey();

¥

B pesynbTaTe paboThl mporpaMmbl OYIET OCYIIECTBIICH CIEAYIOIINI BBIBO/I:
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.

B filey/f/DifUniversity/Uuraemsie gucumnanHeyTexnonorum nporpammuposanua 19, LR_Ten/LR_One.. Elﬂléj

BR233253500

BozpacTt: 10

PRIIFII>

Bospact: 19

PRRFFIID

Bospact:= 30

BR233200000

Bospact= 20

EESRDOID I

BozpacTt: 50

PRIPFII2>

Bospact: 12

Yeaoser

Nevtpoe Metp MeTpoBuu

Ctypent

Koposoe Cepred Buktoposuuy, HMudoprnaumonHHwe_Cuctenu_M_TexHoaoruu

YyuTeae

Kanaupar_Texnuwueckux_Hayk, [ouent,. Hukosraes Eerenun HeBanoeuu

CTynenT

MNagaoea MapuHa AnppeesHa,. HaHosaekTpoHuka

Yuureas

Moktop_TuzMar_Hayk. Mpoteccop,. [(posnosa Buktopua HMropesna

Yeaosek

Cupnopoe Mapk 3axapoeuu

~

m

Ilonnas AquarpaMma THIIOB B

puc. 17.2.

Henosex F.
Clazs

=l Fialds
a*  JatsPcokg=siun
W s
¥ COruecreo
¥ Daumnes
= Properties
= Besact
= oo
= Meshods

% Ueaomer [+ 1 ow |

IMOJIYYCHHOM IIPWJIIOKCHHHN IIOKAa3aHa

Crynenr [F:
Class
= Yepopex

= Figlds

¥ CneumansnocTs
= Properties

o DD
5 Methods

W Cryasat

Yuntene I
Class
=k B=noner

= Fielde
¥ FeeHanlTeners
¥ Yusposlmaue

= Prapertias
T oovo
= Matheds

% Yuntess (= 1 o

Program E: | ¥uensie3namea 3
Clazs Ervam
=} Methads Jouewr
% i Mpogoccop

A and i

Ee=_Sesmmn
Cneynanoaocmm =
Enum

¥indopuaioaree_ Cicres_F_TexHonoro
SezonacHocTe_MAdopuagkorkzix_Cecten
TeasoanridA_daundTe_MHSOopsdagdu
Mowananrin

H SHOMISKTRORAKS

YuemaeCTencnm
Enum

ganangat_ Texwaues kie_Haye
Langugar_Geakdar_Hrg
fangusar_Megarormeecoo_Haye
Aoerop_Peablar_Haye
aea_CTEnewu

Pucynok 17.2 — Jluarpamma TUIIOB NPpUJI0KEeHUs (co3/aHa cpeacTBamMu VS).

Ha

Crpyktypsl Bcerna HacieayroTes ot System.ValueType. OHu MoryT Takxke

HacJIeI0OBaTh JH000e Kon4ecTBO nHTepdericoB. Kiacchl Bceraa HacieayoTes ot
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OJIHOTO KJIacca Mo BamieMmy BbiOOpy. OHHM Tak)ke MOTYT HaciedoBaTh JIr00O0e

KOJIMYECTBO UHTEPPEHCOB.

3. O6opyaoBaHUE U MaTEPUATIBI

Jns BbINOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIbHBIN
KOMITBIOTEP CO CIEAYIOIIUMH XapaKTepUCTUKaMu: 64-pa3psannbiii (x64) nporeccop ¢
takToBOM yactoToi 1 I'T'1y u Bhie, oneparuBHas namsaTh — 1 ['0 uBsbie, cBOOOAHOE
JMCKOBOE TMpocTpaHcTBO — He MeHee 1 I'0, rpaduyeckoe ycrtpoiictBo DirectX 9.
[IporpammHoe obOecnedenue: omneparuoHHas cucteMa WINDOWS 7 wu Bhiie,

Microsoft Visual Studio 20112 u Belie.

4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

Texnuka 0€30MaCHOCTH TPH  BBIMOJTHCHUH paboTel  ompenensieTcs
OOIIETPUHATON TSI TTOJTH30BATENICH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIHLHO
HE MPOU3BOJAUTH PEMOHT TEPCOHAIBLHOTO KOMIBIOTEPA, YCTAHOBKY U YJaJICHHE
IPOrpaMMHOTO OOECTICUeHUs; B ClIy4ae HEHCIIPABHOCTH MEPCOHATBHOTO KOMITBIOTEpa
coO0mMTh, 00 A3TOM OOCTYKMBAIOIIEMY IEpCOHANTY JabopaTopuu; HE KacaThCs
NIEKTPUUECKUX  PO3ETOK  METAIUIMYECKUMHU  MpeAMeTamu; paboyee  MeCTo
MIOJIb30BATENSI TEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEPKAThCS B YHCTOTE; HE

paspeuiacTCs BO3JIC IICPCOHAJIBHOTO KOMIIBIOTCpPA IIPUHUMATDL THUIIY, HAITUTKH.

5. Metoauka v MOpsiJIOK BBITIOTHEHUS PaOOThI

1. Co3pmaiiTe KOHCOJIBHOE NPHUIIOKEHHE B COOTBETCTBUU C aJTOPUTMOM,
npecTaBlIeHHBIM B paboTe Nel.
2. V3yuute pumep co3gaHus HepapXuu KJIacCOB, MPECTABICHHBIN B pa3ierne

«Teopernueckoe 000CHOBaHME» TaHHOM PaOOTHI.
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3. TlocTpoiiTe CBOIO MEPAPXUIO KIACCOB B COOTBETCTBUU C WHIWBUIYAIbHBIM
3aJlanieM. B pe3yibrare BBITIOJHGHHS ~ paOOThI JOKHBI OBITH PEaTM30BAHBI
CIIEYIONINE MEXaHU3MBI:

— WCIIOJIb30BaHUE TUITIA-TIEpEUNCIICHUs (XOTS OBl OJTHOTO);

— UCIOJIb30BaHUE MEPEONPECICHHOTO CBOMCTBA (XOTs ObI OIHOTO);

— UCTIOJIB30BaHHUE MEPEOIPEICTICHHOT0 METOa (XOTs ObI OTHOTO);

— UCMOJIb30BaHUE BhI30Ba 0230BOr0 KOHCTPYKTOPA;

— HCIOJB30BaHUE BbI30BA JIHOOOTO 0a3oBoro wmerona (OTJIMYHOTO OT
KOHCTPYKTOpA).

4. IIpogeMOHCTpUPYITE UCIOIB30BAHKE KJIACCOB, CO3AAHHON HepapXuH (Jierye
BCEr0 13TO CJeNaTh C WCIOJIb30BaHWEM MacCUBOB). [lpu 3ammre pabOTBI yKaKUTe
NPU3HAKK TPUCYTCTBUSA TMOJIUMOP(HOro TMOBENECHUS B TIporpaMme (peaau3aius
noumMopdusma).

NuauBuayajibHoe 3a1aHKe.
CrnpoexTupyite Kiacc, HaloJHUTE €ro TpeOyemoil (PyHKIIMOHAIbHOCTBIO,

IPOJEMOHCTPHUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant Hepapxus kiraccos

1 TexCpencreo

——

ABETOMODIIL Bepronér

T

| py30BOHARTO Jerkosoii Arro

2 KomnTexnuka

F 3

Cepsep HoyTtbyx [1K
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Bapuant

Hepapxus kiaccos

3

[comeTprs

-

HeThIpexyroasHHK

TpeyronsHuk

Kpaapar Pomb

Haanne

Kuura

Aypnan

DaPecype

Mynsrumenna

T

Hsobpamenue

Buneo

—

Pacrposoe || Bekrophoe

Boopymenne

F

I

CrpenkoBoe Tauk

Comoner

Mamnnel

|

ABHACPEICTRD

['pysoeuk

&

Beproner l Herpeburtens

Pacrenune

F 3

Tpaea

Jepero

Kyctapunk
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Bapuant Hepapxus kiraccos
9 no
I I
OC IMpurnannoe
£
CrobdonaseOC || MnaraseOC
10 9BM
MoGH/IBHB CraimonapHiii
[Mranmer|| Hoyrove
11 DNEeKTPOHUEA
[
CorTenedon || Doroannapat [Mnanwer
12 TexCpencrro
3
ABTOMOOHIIL Bepronér
-
I'pyvaosoitAsro JerkopoitApro
13 brrtTexuuka
f 3
Tenesuzop Yrior MHKpPOBOIHOBKA
14 SBM
MobHnhHBI CrannoHapHbii
3
Mnaumer|| Hovrbyk
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Bapuant Hepapxus kiraccos
15 KanuToeaps
3
Pyuka Opranaiizep ||Cropocuiueares
16 Manmnsl
ABHACPEICTRO [py30BHEK
F 9
Beproaer Herpeturens
17 HesumumocTs
&
Keaprupa Hom [Mapax
18 MammnocTpoenne
| |
Tamenoe CpenHee
Tparrop || KomGaiin
19 SnemYactuua
F 3
Poton DNEKTpoH [poTon
20 ['eomerpus
F 3
MHOrOYTONBHEE DG
F 3
[MpamIlapannenenunen|| TpeyroneHHK
21 Creunanucr
F 3
[lporpammuct Bpau Jerunk
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Bapuant Hepapxus kiraccos
22 o
F 3
oc [Ipuknannoe
A
CeoboaueieOC || [InarapieOC
23 baukKapra
F 9
Hawonurenwuas || [lnaresnan JaprnaTHasn
24 CepeHe
F 9
Mponaxy Jluzuur Kpenur
25 Mebes
Cron MarkMebens || Hlkad

7. Conepsxkanue oT4yera u ero opma

Otuer o paboTe JOJKEH COAEPIKATD:

1. Homep u Ha3BaHue pabOTHI.

2. llenn paboTHL.

3. OTBeTHI HA KOHTPOJIbHBIE BOIIPOCHI.

4. DOkpanHble (GOPMBI M JHCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINE
HOPSOK BBIIIOJIHEHUSI pabOThI, U PE3YJIbTaThl, IOTYUYCHHbIE B XO/1€ €€ BBIMOIHEHHUS.

OTuyeT 0 BBINOJIHCHUHT pa6OTBI B IIMCBMCHHOM BHUJIC CAACTCA IIPCIIOAABATCIIIO.
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8. KoHTpoIIbHBIE BOMIPOCHI

1. Yro Takoe HacienoBaHue peanuzanuu? Kak onucarb CUHTAaKCUYECKU
HACJIeIOBAaHUE peann3anuu’?

2. JIns yero UCMoIb3yeTCs KI0UYEBOE CIOBO base?

3. MoxHo 51 nepeonpeaenauTb Meton kinacca? CpoiicTBa kinacca? [lanHbie
KJjacca?

4. Kak nepeonpenennuts METOI B POU3BOJAHOM Kiacce?

5. JIns 4ero ucnosb3yercs KI4YeBoe CIoBo virtual?

6. 1711 yero ucrosb3yeTcs KI4YeBoe ciioBo override?

7. Kak momeHsTh 11BET (pOHA B KOHCOJIBHOM IPHIIOKEHUU?

8. Kak moctpouTh nuarpammy TUIIOB JaHHBIX, UCTIIOJIb3YEMbIX B MPUIIOKEHUU
cpenctBamu Visual Studio 2008/ 20107

9. Ckonbko 0a30BbIX KJIACCOB MOKET OBITh y JIF0OOT0 Kiacca B C#?

9. Cniucok nurepaTypsl

I[JISI BBIITOJIHCHU S pa6OTBI, IIpU IMOATOTOBKC K 3alIHUTC, 4 TAKKC JII OTBCTA HA

KOHTPOJIbHBIE BOIPOCHI PEKOMEHIYETCSI UCII0JIb30BaTh CJIEAYIINE UCTOYHUKU: [S5-7].
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[IPAKTUYECKAS PABOTA 13. PASPABOTKA ITOJIb30BATEJILCKNX
NHTEP®ENCOB

1. Llens u conepxanue

Lens pa®OThI: M3YYUTH NPUHIUIBI PA0OTHI C TUIIaMU UHTep(deiicoB B C#.
3agaun pabOTHI:
— HaY4YUTbCs 00BABIATh UHTEPDeElichl B CH;

— HAYYHUTHCS CO3[1aBaTh KJIACChI, pEANIN3YIOIUe HHTEPEHCHI;

2. TeopeTnueckas 4acTh

2.1 HacnenoBanue wuntepdeiicoB. Kpome HaciemoBanus peain3aiiuu
(implementation inheritance) B sa3pike C# peann3oBaH MEXaHHM3M HACJEI0BAHUS
untepdericoB (interface inheritance). Heo6xoanmo nmoHnmars, 4To HE Bce OOBEKTHO-
OpPUEHTUPOBAHHBIE A3bIKU NOJJIEPKUBAIOT UHTEPDENCHI.

Ecium kmacc Hacnenyer wuHtepdeiic, kimacc kak Obl Oeper Ha ce0s

00s13aTeBCTBA PEATH30BaTh HEKOTOPHIA (PYHKIIMOHAIL.
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CuHrakcuc HacienoBanus wuHTepdelica HE OTIMYaeTcss OT CHHTaKcuca
HACJIeI0BAHUSI peaInu3alluu:

class KnaccPeanuzyrowuillnmepgeiic . Uumepdgheiic

{

/" Hannvle— unenvlu @yHKYuU — YUieHvl

}

OTiyne OT MEXaHU3Ma HacJIeJOBaHUs PEATM3aALMHU COCTOUT B TOM, UTO:

- KJacc 00s3aTelbHO JIOJDKEH peajgu3oBaTh METOABI M CBOMCTBA,
IPOJEKIAPUPOBAHHBIE B HHTepdeiice (HUKAKOW peanu3anuud B UHTEpdeiice He
CYIIECTBYET);

- KJIacC MOXET peajn30BbIBATh (HACIEI0BaTh) HECKOJIBKO HHTEP(PEicoB, Toraa

Kak 0a30BBIH KJIaCC MOXKET OBITh TOJILKO OJIUH.

2.2 OOwbsBienue wuHtepdeiicoB. g oObsBiaeHUs Tuna uHTepdeiica

UCIIOJIb3YETCsl KII0YEBOE ClIOBO interface:

public interface ICalculate
i

: void Plus(int pPlus);
void Minus(int pMinus);

}

public interface IVisual
string Mame { get; set; }
void DrawObject();

¥

B mpuBenennom npumepe o0bsBIeHbI ABa nHTepdeiica: ICalculate u [Visual.

HNurepdeiic ICalculate BximrowaeT nBa Meroga ¢ OJHUM Tapamerpom. U3
Ha3BaHUU BUJIHO, YTO OJIMH METOJ] YTO-TO YBEJINYUBAET, BTOPOM — YTO-TO YMEHBIIAET
Ha BEJIMYMHY NTapaMeTpa.

Bropoit untepdetic IVisual coaepxkut Meron DrawObject 6e3 mapameTpos,
KOTOPBII MPU3BaH HAPUCOBATh OOBEKT, a TAKIKE CBOMCTBO Name, KOTOPOE JOCTYITHO
KaK JUIsl YTEHUS, TaK U JIJIS1 3aIUCH.

Cnenyer mnoHuMarh, 4YTO HUHTEpdENChl HE MPEINoNaraloT KOHKPETHYIO

peanu3alrio METO/JOB, a CBOMCTBAa MHTep(deiicoB He XpaHAT NaHHbIX. MHTepdeiic
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JIOJKEH OBITH peaIn30BaH KJIacCOM, KOTOPHIN U OMPEIETUT KOHKPETHOE HATIOJIHEHUE
METOJIOB ¥ CBOMCTB HHTepderica.
Jlist mucmonib30BaHUSI OOBSIBICHHBIX HHTEP(HEHCOB CO3MaauM JIBa Kjacca
Human (uenoBek) u Car (aBTOMOOWIIB).

public class Human

{
i public Human(string pFIO, int pAge)
1
i  FIO = pFIO;
Age = pAge;

}
private string FID;
: private int Age;
}
public class Car
i
i public Car(string pManufacturer; string pModel, int pVelocity)

1

Manutacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
i private string Model;
i private int Velocity;
}

B kaxmom xiacce omnpenesieH KOHCTPYKTOP, KOTOPBIM HMHUIIMAIA3ZUPYET
3aKpBITHIE JAHHBIC-UJICHBI KJIACCA.

TpeOyeTcst sl KaXKa0ro Kiacca peaan3oBaTh BBIBOJ B KOHCOJb, a TaKXKe
BO3MOXXHOCTH YyBEJIWYEHUS CKOPOCTH aBTOMOOWJII M BO3MOXXHOCTH HW3MEHCHHS
BO3pacTa y 4eJI0BEKA.

Oror o0mmid (QyHKIMOHAT MOXKHO peaju30BaTh C  HCIIOJIb30BaHUEM
CIEAYIOIIUX CIIOCOOO0B:

1. To6aBuTh Bce HEOOXOAMMBIE (PYHKIIMU B KaXKJbI KJIACC HE3aBHCUMO. DTOT
METOJ] IPUBOIUT K «pa30yXaHUIO KO/, CJI0KHOU YIIPaBIIEMOCTH KOJa.

2. PeanuzoBath oJuH Kiacc, Hampumep Base (0a3oBblif), B KOTOpOM
ompenenuTh obmme Metonbl W coiictBa (Plus, Minus, DrawObject). 3atem

HCII0JIL30BaTh Kj1acc Base B kauecTBe 0a30BOTO JJIA KJI1IaCCOB Human n Car, IIpUYICM B

KaXXJIOM KJIaCCC ICPCOIpCACINTD METOHBI6330BOFO Kj1acca C HCIIOJb30BaHHUECM
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KIIFOUEBOTO clioBa override. DTOT MeTOJ — HacieaoBanue peanusanuu. [lomydaercs
uepapxus KJ1accoB, KOTOPHIE MO CMBICITY U HAMOJHEHHUIO CUJIBHO OTJIMYAtOTCsI. XOTs B
JAHHOM TMOJIXO/€ KJacChl U KOJ 0oJiee YNOPSI04YEeHBbl, BCE PABHO BO3HHUKAET
U30BITOYHOCTH 3a CYET MHOTOKPATHOIO MIEPEOTIPEIETCHHUS METOIOB.
3. Ompenenenue uHTEephENHCOB M peanu3alsi BO3MOXKHOCTEH HHTep(dercoB
JAHHBIMU KJIACCaMHU.

HNmenno meton 3 OyneT UCIoyib30BaH B JAHHOW padoTe.

4. ObopyaoBaHuE U MaTEPUATIBI

Jns BhINOJIHEHUST  PabOTBhl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIbHBIN
KOMIIBIOTEP CO CJICAYIOUIMMH XapaKTepucTukaMu: 64-pa3psanbiii (x64) mporeccop ¢
takToBOM yactoToi 1 I'T'1y u Bhie, oneparuBHas namsaTh — 1 ['0 uBsbie, cBOOOAHOE
JMCKOBOE TPOCTpPaHCTBO — He MeHee 1 I'0, rpadmyeckoe ycrpoiictBo DirectX 9.
[IporpammHoe obOecniedenue: omneparuoHHas cucteMa WINDOWS 7 wu Bhiie,

Microsoft Visual Studio 20112 u Beblie.

5. Ykazanus 110 TeXHUKE OC30I1aCHOCTH

Texnuka 0€30MACHOCTH TPU  BBIIOJTHEHUH paboTel  ompenensercs
OOIIETPUHATON TSI TTOJTH30BATENICH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIHLHO
HE TIPOM3BOJUTH PEMOHT IEPCOHAILHOTO KOMITBIOTEPA, YCTAHOBKY W YIAJICHHE
IPOrpaMMHOTO OOECTIeUeHUs; B CIy4ae HEUCIIPABHOCTH MEPCOHAIBHOTO KOMIIBIOTEpa
cooOIUTh 00 H5TOM OOCITYKHMBAIOIIEMY TMEPCOHATY Ja0OpaTOpUU; HE KacaThCs
NIEKTPUUECKUX  PO3ETOK  METAUIMYECKUMHU  MpeAMeTamu; pabodee  MecCTo
MIOJTb30BATENS TIEPCOHATBLHOTO KOMITBIOTEpA JOJDKHO COJEP)KAThCS B YHCTOTE; HE

pa3speuiacTCs BO3JIC IICPCOHAJILHOT'O KOMIIBIOTCpPA IPUHUMATDL TUIIY, HAITUTKH.

6. MeTO,III/IKa N IIOPAA0K BBITIOJTHCHUA pa6OTBI
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1. Co3paiiTe KOHCOJBHOE TMPUIIOKEHUE B COOTBETCTBUU C QITOPUTMOM,
IpencTaBlieHHbIM B padoTe Nel.

2. Omnpenenure B npuiioxkeHnu kiaccbl Human u Car, a Takke uHTEpQeEich
ICalculate u [Visual, npeacraBinennsie B pazzaene «Teoperndueckoe 00OCHOBAHUE)
JAHHOUN padoTHI.

3. Peammzyem wmexanm3m HacnepoBanusi uHTepdeiica [Calculate xmaccom
Human. /1711 3TOr0 BBIIIOJIHUM CIIEAYIOIIUE ICUCTBUS:

3.1. B onpenenenun kinacca ykaxeM, uyto kiacc Human Hacnenyet unrepdeiic
[Calculate.

public class Human: ICalculate

r =
3.2. OOparure BHUMaHHUE, YTO MOCJIE 3TOrO MOMNBITKA NEPEKOMIUIUPOBATH

IIPOEKT MPUBEJIET K OMINOKaM:

Error List
&) 2 Emors | M\ 0Warmnings | (i} 0 Messages
Description
@1 ‘LR Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate Minus{int)’

@ 2 CLR_ElevenHuman' does not implement interface member "LE_Eleven.Caloulate Plusint)’

To ecTh KOMIUIATOP COOOIIAET, YTO MHTEpQEHC HacaeayeTcs KIacCcoM, HO
METO/IbI, 3asBJICHHbIEC B MHTEep(elice, KI1accoM He pean30BaHbl. Peannsyem ux.
3.3. HaBeauTe Kypcop MBI HA UHTEPAKTUBHOE NMOJUYEPKUBAHUE U MOSBUTCS

BBIINAJIAIOIIMM CITMCOK:

class Human: ICalfulate
e et
ag |
slic Human(string RETN. int ndee)
Uptions to implement interface

Packpoiite ero u Beioepute komanay «Implement interface» (peanuzoBathb

uHTEPPEC).
public class Human: ICalculate
[— . ——
public Human(str
{ Implemnent interface 'ICalculate’
FIO = pFIO; Explicitly implement interface 'ICalculate’
Age = phAge;
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3.4. B xnacce Human mosiBSTCS 1Ba HOBBIX METOJ/a, KaK U OBLIIO OOBSIBJICHO B

untepdeiice [Calculate. Onpenenenue kiacca npuMeT BU:

public class Human: ICalculate

l
: public Human{string pFIO, int page)
1
©  FIO = pFIO;
:  Age = phAge;
}

private string FIO;
private int Age;

public void Plus{int pPlus)
{

}

throw new NotImplementedException();

public void Minus{int pMinus)

{
¥

s e Nt TepleasatedBxceptionl):

}

OOparute BHMMaHHWE, YTO B KaXIbI CreHEPUPOBAHHBIA METOJ cpefa
pa3paboTku n00aBuia KOJ BBI30BA MCKIIIOUEHHS, TO €CTh MPOEKT CKOMITUIUPYETCS
0e3 omuOOK HO B TIPOIIECCE BHITIOJHCHHUS, TIPH TMOIBITKE UCIOJIBb30BaTh METO bl Plus
win Minus mporpamMma 3aBepIIUTCS C OMIMOKaMU. DTO CHEIaHO JJisi TOTO, YTOOBI
IPOrpaMMHUCT He 3a0bLT peain30BaTh JaHHbIE METO bl UHTEP(HENCOB.

B mpornecce Bemonnenust nm. 3.1 — 3.3 ObuIM WCTIOIB30BaHBI BO3MOXKHOCTH
Visual Studio mo aBromMarmzanum peanuszanuu uHTepderica. OueBHIAHO, YTO
UHTEP(PENC MOKHO OBLIO Peain30BaTh, CAMOCTOSATEIBLHO HAMKMCAB TaHHBINA KO/,

— UCTOJIb30BaHUE BBI30Ba 0230BOT0 KOHCTPYKTOPA;

— HCHOJB30BaHME BbI30BA JIOOOro 0Oa3oBoro MeroAa (OTJIUYHOTO OT
KOHCTPYKTOpA).

4. OnpenenyM OKOHYATENBHYIO peaau3anuio 1 MeToaoB Plus m Minus:
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public wvoid Plus(int pPlus)

1

f Age += pPlus;

s

public void Minus(int pMinus)
1

E Age -= pMinus;

by

5. AnanorudsnbiM 00pa3oM peanusyeM HaclieqoBanue unrepdeiica [Visual ms

kiacca Human. OkonuarenbHo 11 ki1acca Human nomyyum:
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public class Human: ICalculate, Ivisual

{
© public Human(string pFIOD, int page)
{
FIO = pFIO;
Age = pAge;
}
private string FIO;
private int Age;
public woid Plus{int pPlus)
{
: Age += pPlus;
}
. public void Minus{int pMinus)
o
.| Age -= pMinus;
]
E public string Name
-
y i get
{
: = return FIO + " : " +Age.ToString();
}
E set
{
: g FI0 = value;
L &
3
; public woid Drawlbject()
1
: : Console. Writeline
i ¢ 4 d
: “ o " o+
. i W e Wn" o+
= ] el
N = FWY T
i : = ¥ ¥
T B
: i Console.Writeline({MName);
. ]

6. Peanuzyem unrepdeiicel ICalculate u [Visual nns knacca Car:
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public class Car: IViswal, ICalculate
1
: public Car(string pManufacturer, string pModel, int pVelocity)
1
) Manufacturer = pManufacturer;
Model = pModel;
2 Velocity = pVelocity;
H

private string Manufacturer;
private string Model;
private int Velocity;

public void Plus({int pPlus)

f Velocity += pPlus;
}
public void Minus{int pMinus)
; Velocity += pMinus;
}
public string Name
{
get
{
return Manufacturer + " - " + Madel +
" "+ Velocity.ToString() + "km/h";
}
set
{
Model = value;
}
}
public void Drawlbject()
¢ Conscle,WriteLine
(
: " e a" o+
LAY LAY W' o+
sl |\m" +
i e e e (@)--- \n"
; )i
: Console.WriteLine(Name);
}

7. Korga Bce kimacchl U MHTEPGENUCHl ONMPEIeIeHbl U PEeaTn30BaHbl MOKHO UX
MCIO0JIb30BaTh. [IpOAEMOHCTPUPYEM UCIOJIb30BAHUE THUIIOB JAHHBIX CO3/IAHUEM

COOTBETCTBYIOIINUX OOBEKTOB B (PyHKIIMK main.
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static void Main(string[] args)

]
™

]
™
= I = |

Consele.BackgroundColor
Censole.ForegroundColor

leColor.White;
leColor.Blue;

= =2
] 1
o o

Console.Title = “NlabopaTopHas paborta W11";

Human h = new Human{“"Weanos WeaH WBaHoBW4™, 58);
h.Plus(5);

h.Minus({1);

h.DrawObject();

Console. WriteLine("\n\n\n");

Car car = new Car{"Hyundai®”, "ix35", 12@);
car.Plus(25);

car.Minus(11);

car.DrawDbject();

Console.ReadKey();

8. Bun oxHa pa3zpaboTaHHOTO MPUIIOKEHHSI TIpeIcTaBIeH Ha puc. 18.1:

[ B ' Nlaboparoprana paGota N211 E‘M ]
o o
T B
SN

4 ~

Meanos Mean MeaHoesuu : 54

- N .

:——(E) ———————————— (E)———I

Hyundai — ix35 : 156kmsh

‘| 1 4

Pucynok 18.1 — KoHconpHOE TPUIIOKEHHE HAa OCHOBE UHTEP(PEHCHBIX THIIOB.

JlmarpaMMa THIOB [JaHHBIX, co3daHHas pemakTopoMm Visual Studio, mis
pa3pabOTaHHOTO TPHIIOKEHUS, MTOKa3aHa Ha puc. 18.2 (cpaBHHUTE ee ¢ auarpaMMmon

Ha puc. 17.2 B paborte Nel7):
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) Diisual
[Calculate
" Car E3
Class
| Program L = Frelds
| Class
| #*  Manufacturer
Ohbject B ;-"‘dtﬂ'lcds # Model
Tlass — M g Welooity
3 ain £
et — i = Properties
= Methods o Mame
W Dhject i Meshods
W Equals (+ L owverload) i
b ar
¥ GetHashCode & FrsiOk
ravellbject
W GetType 3 -
ype p SRR ¥ Minus
¥ Memberwis=Llone Kalculate
o R ¥ Plus
¥ Oiyect Visual
¥ FRrferenceFqual -
b4 T(‘;E"F"'"".(‘."IU»E | Human =
wAnng | Class T
ICakoulate L
| Intarfacs
| = '-iEldS
¥ Age = Methods
@ Fo ¥ Minus
| = Properties 9 A
= Mame
| = Bethods - -
TWiseal 5
¥ Draw0bject U
‘¥ Human
¥ Minugs = Properties
W Plus _‘f' Aine
= Methods
W OrowOdyect

Pucynoxk 18.2 — Jluarpamma KJ1acCOB MPUITOKEHUS.

NuauBuayajabHoe 3a1aHue.

CrpoexTupyiTe Kiacchl, HAMOJHUTE HUX TpeOyeMoil (yHKIHMOHAIHLHOCTHIO,
omnpenenuTe UHTEpQEnc, MPOJIEMOHCTPUPYHTE HCIIOIb30BaHHE OOBEKTOB Kjlacca H
MeTonoB uHTepdetica. IlocTpoliTe auarpaMmy KIIacCOB CBOErO TPHUIIOKECHUS
cpeactBamu Visual Studio.

B  kadecTBe KIaccOB  MOXHO  HCIOJL30BaTh  HMEPAPXHIO0  KIJIACCOB,
pazpabotrannyto B  pabore Nel7. Hurepdeiic crnpoekTupyite U pearuzyute

CaMOCTOATCIIBHO.

7. Coneprxkanue oT4yera u ero popma

OTtyer mo paboTe JOIKEH COJAEPIKATD:

1. Homep 1 Ha3BaHue paboThI.
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2. llemn paboTHL.
3. OTBEeTHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. DxpanHble GOpMbl M JUCTUHI MPOTrPaMMHOrO KOJia, MOKa3bIBAOIINE
HOPSZIOK BBIIIOJIHEHUSI pa0OThI, U PE3YJIbTaThl, IOJTYUYEHHbIE B XO/€ €€ BbIIOIHEHMS.

OT4YeT O BBHIMOJHEHUU Pa0OThl B TUCbMEHHOM BUJIE CIAE€TCSI MPETO1aBaTeNIo.

8. KoHTposbHBIE BOPOCHI

1. Uro Takoe HacienoBanue peanuzanuu? Kak omnucaTh CHHTaKCHYECKHU
HacJeJOBaHHUE peanu3auun?

2. JIns yero UCMonb3yeTcs KIUYeBoe CIOBO base?

3. MoxHo 1M mnepeornpeneauTs Meroj kiacca? CpoiictBa kinacca? JlaHHbie
KJjacca?

4. Yto takoe HacienoBaHue uHTepdeiica? YKakute OCHOBHBIC OTIUYHS OT
HACJICIOBaHUS pEATU3ALIUH.

5. Jlns dero ucnosis3yercs KirodeBoe ciioBo virtual? J{s dero ucmnosian3yercs
KIIF0OUEBOE CJI0BO override?

6. MoxeTr M OJIMH KJIacC HACIEIOBATh HECKOJBbKO KiaccoB? HecKoJbko
uHTEpPEercoB?

7. BHUMATENbHO H3Y4YUTE KOJ NPUMEPOB JAHHOM paboThl M TMOAyMauTe,
KakuM 00pa3oM crenuuiupyroTcss MeToabpl uHTepdeiica public, private wunu

protected? B uem npuynHa NpUMEHEHUS] UMEHHO TaKOro MoauduKaTopa 1ocTymna?

9. Cnucok auTeparypbl
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I[J'I?I BBIITOJIHCHU pa6OTI>I, IIPpH IIOAT'OTOBKC K 3alIHUTC, d TAKKC JJII OTBCTA HA

KOHTPOJIbHBIE BOIIPOCHI PEKOMEHAYETCS UCITOIb30BaTh CIEAYIINE HCTOYHUKU: [6].
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[IPAKTUYECKAS PABOTA 14. ®ANJIOBBIN BBO/I-BBIBOJI. PABOTA
C KATAJIOTAMMU. PABOTA C ®ANJIAMU.

1. Llens u conepxanue

[lens paboOTHI: HAyYHUTHCS WCIOJB30BaTh MEXaHU3MBI (Dail;loBOro BBOMA-
BBIBO/IA.

3agaun pabOTHI:

— HAYYUTHCS PUMEHATH KIJIACCHI 7151 paboTHI ¢ (haitmamu;

— HAYYUTHCS MPUMEHSATH KJIACCHI JIJIsi PaOOTHI ¢ KaTaJIOTaMH;

— HAy4YUTBCA UCITIOJIB30BATh ITIOTOKH BBO/Ia-BbIBOAA.

2. TeopeTnueckas 4acThb

2.1 Knaccet .NET Framework m1st peanu3anuu onepanuii BBo1a-BbIBOIA.

Becy BBOg m BeiBom B .NET Framework mompa3zymeBaer wucnonb3oBaHue
notokoB. Ilotok — »93T0 abcTpakTHOE TMpEACTaBICHHE  IOCIEI0BATEIBLHOTO
ycrpoiictBa. [locienoBarenbHOE YCTPOMCTBO — 3TO HEUYTO TAaKOE, YTO XPaHHUT
JAHHBIE B JIMHEWHON CTPYKTYpE U TOYHO TaKUM k€ 00pa3oM o0ecrneynBaeT JOCTYIl K

HUM: CUUTBHIBAE€T WJIM 3allUChIBA€T MO OJAHOMY OailTy 3a OJIHY €IUHHILy BPEMEHH.
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CoxpaHeHue ycCTpoiicTBa aOCTpaKTHBIM O3HAYaeT, YTO JIeXKAIIMe B OCHOBE
HMCTOYHUK/IPUEMHUK JTaHHBIX MOTYT OBITh CKpBIThL. TakoW ypoBEeHb aOCTpakIuu
obecrieynBaeT IMOBTOPHOE HCIOJIB30BAaHWE KOJAa M MO3BOJSIET MHcaTh Ooliee
0000IlIeHHbIE TPOIEAYPhl, MOTOMY YTO HET HEOOXOJAMMOCTH 3a00TUTHCS O
JNENUCTBUTEIBHOM crieliu(puKe nepeadyn JaHHbIX.

Jns o6pabotku daitmor B C# HeoOxoamma CChIJIKa Ha MPOCTPAHCTBO MMEH
System.IO. Ilpu oTkpeiTuu ¢aiina cosznaercs 0OBEKT, C KOTOPBIM aCCOIMUPYETCS
noTok. [ToTokn obecrieunBarOT MEXaHU3MBI CBSI3U MEXy (pailiamu u mporpaMMamu.

Cpena .NET Framework npenocraBisier Bce HEOOXOAMMbIE HUHCTPYMEHTHI TS
3¢ (HEKTUBHOTO UCTIOJIb30BaHUS (HaNIOB B MPUITOKECHUSIX.

OcHOBHBIE KJIACChI, HEOOXOAMMBIE TPOTPAMMHUCTY:

1. Object — ucxoaubIii 0a30BBINA Kiacc 1y Beex kiaccoB ruiaTdopmbl NET
Framework u kopeHb nepapxuu TUIIOB.

2. File — cratnueckuii ciyxeOHBII Kiacc, MPEIOCTABIAIOMUNA MHOKECTBO
CTaTUYECKUX METOJIOB, KOTOPbIE JAalOT BO3MOXKHOCTH II€peMellaTh, CO37aBaTh,
KOIMPOBaTh, YJAJATh (Dailyibl, ompammBaTh U OOHOBISATH aTpPUOYThL, a TaKXKE
co3naBaTh 00beKThl MOTOKOB FileStream.

3. Directory — craruueckuwii CiyX)eOHBIH Kjacc, MPEaOCTABIISIIONTUI
MHO»XECTBO CTaTUYECKUX METOJIOB JIJIsi MEpPEeMEIICHUS, KOMUPOBAHUS U YIaJCHUs
KaTaJIOrOB.

4. Path — cmyXeOHBI KJIacc, WCIOJIb3YEMbI 11  MaHUIYJIWPOBAHUS
My TeBBIMH HMCHAMU.

5. MarshalByRefObject — paszpemaer goctynm k oObeKTaM dYepe3 TI'paHHUIIbI
JIOMEHOB  MPUJIOKEHHUS] B  TIPWIOKEHUSX, MOJACPKUBAIOIIMX  yAaJIEHHOE
B3aMMOJICHicTBUE, 3TO 0a30BBIA Kiacc miId Bcex kiaccoB .NET, mosBosrommx
YIAJICHHOE B3aUMOJECHUCTBUE.

6. FileInfo — npencraBnsier guznueckuii ¢aitn Ha AUCKE, UMEET METOIbI IS
MaHUMIYyJUpoBaHus 3TuM (Qainom. [ns nmob6oro oObeKTa, KOTOPHIA YHUTAET WIIU
NUIeT B 3TOT (aily, HomkeH ObITh co3maaH 00bekT Stream. Bce metonwr Filelnfo

JIOCTYTHBI U3 00OBEKTHOU MEPEMEHHOM, TOATOMY, €CJIU HEOOXOAMMO BBIMOJIHUTD
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TOJIBKO OJHO JeicTBHE, Oosiee 3(P(HEKTUBHBIM MOMXET OKa3aThCAd HCIOJIb30BAHUE
merona File, a He cooTBercTBytomero sk3emiuisipa metona Filelnfo. [Ins Bcex
metoq0B FileInfo TpeOyetcst myTh K (¢aiiny, ¢ KOTOpbIM MPOBOIUTCS omeparus. Bee
cratudeckue Metobl kiacca FileInfo BeimonHs0T npoBepKy 6€30MacHOCTH ISl BCEX
MeTo10B. Ecii HE0OX0AMMO HCIONIb30BaTh OOBEKT HEOJAHOKPATHO, PEKOMEHIYETCs
UCIIOJIb30BaTh COOTBETCTBYIOHMN MeToj sk3emiuisipa Filelnfo, mockonbsky B sTOM
cilyyae poBepKa 6e30macHOCTH OyJeT TpeOoBaThCsl HE BCEr/a.

7. Directorylnfo — mpencraBiasier ¢u3MYeCKMd KaTtauor Ha JIUCKE W
MPENIOCTABISET METOJbl YPOBHS HK3EMIULSIpA JUIsl MaHHUIYJUPOBAHUS KaTajJoroM.
Knacc Directorylnfo paGoraer touno Tak ke, kak kiacc FileInfo. O1o o0Bekr,
NPEICTaBISIIOIIMKA OTJCNbHBIN Katajmor Ha wmamuHe. [lomo6no kmaccy Filelnfo,
MHOTHE U3 BBI30BOB METOOB IyOnupyroTcst Mexay Directory u Directorylnfo.

8. FileSystemInfo — ciyxut 6a3oBbiM knaccoM misa FileInfo u Directorylnfo,
obOecrieunBasi BO3MOXKHOCTh paboOThl ¢ ¢aijaMu M KarajoraMu OJIHOBPEMEHHO,
UCIIOJIb3YSI TOTUMOPPU3M.

9. Stream — MPEIOCTABIISIET YHHUBEPCAIBHOE MPEJICTABICHUE
nocienoBaTebHOCTH OaiitoB. Kiacc Stream sBnsiercs abCTpakTHBIM 0a30BBIM
KJIACCOM BCEX MOTOKOB.

10. FileStream — mnpeacraBnsieT ¢ail, KOTOPBIA MOXET OBITh 3aIlucaH,
MPOYUTAH WIH TO U IPYTOE.

11. TextReader — mpencTaBiseT CpelCTBO UTEHMUs], MO3BOJISIONIEE CUUTHIBATH
MOCTIeI0BaTeNbHbIE HAOOPBl 3HAKOB. DTOT KJIAcC SBJSETCS aOCTpakTHBIM 0a30BBIM
kjaccoM s StreamReader, KOTOPBIM CUUTHIBAET CUMBOJIBI U3 TOTOKOB.

12. TextWriter — mpeacTaBisieT CPEICTBO 3aMKCH, MO3BOJISIONIEE 3aMUCHIBATD
MocJieOBaTEIbHbIe HA0OPHI CUMBOJIOB. DTOT KJIACC SBIJISIETCS aOCTPAaKTHBIM 0a30BBIM
KjaccoM aiist StreamWriter, KOTOpbIN 3alUCBhIBAIOT CUMBOJIBI B IOTOKH.

13. StreamReader — yuTaeT CUMBOJBHBIE JaHHBIE W3 MOTOKAa U MOXET OBITh
co3/1aH C ucrnoiab3oBanueM kiacca FileStream B kauecTBe 6a30BOTO.

14. StreamWriter — nuieT CUMBOJIbHBIE JaHHBIE B IMOTOK U MOXET ObITh

CO3J1aH ¢ ucnoJib3oBanueM kiiacca FileStream B kauecTtBe 0a30B0Tr0.
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15. Component — mpenocTtaBisier 0a30Byl0 peanu3alui UHTepdeiica
[IComponent u genaeT BO3MOXXHBIM COBMECTHOE MCIOJIh30BAaHUE OOBEKTOB Pa3HBIMU
PUITIOKEHUSIMU.

16. FileSystemWatcher — wucnonb3yeTcss sl MOHUTOpHWHTa (alaoB U
KaTajoroB M MPEJCTaBISET COOBITHS, KOTOPHIE MPHIIOKEHUE MOXKET NEepeXBaTHUTh,
KOTI'JIa B 3TUX 00BEKTaX MPOUCXOJAT KaKhe-TO U3MEHEHUS.

Takum oOpa3om, 3Ta cucTeMa KJIacCOB BKIIIOUAET B ce0s Kiacchl JJIsi paboThI €
daiinamu (File, FileInfo), xaramoramu (Directory, Directorylnfo) m moToxamu
(FileStream, StreamReader, StreamWriter).

B OGonpmmHCTBE ciydaeB i pa3pabOTKU OW3HEC-TIPHIIOKEHUH JOCTaTOYHO
JMIIb YEThIPEX KJIACCOB JUIsl MAHWUITYJUPOBAHUS (PAlIOBOM CUCTEMOM. DTH KIIacChl
pacnosoxeHsl mpocTpaHcTBe MMeH System.IO u mpeanasHaueHbl mjig pabOTHI €
¢aitioBoil cucTeMOl KOMIIBIOTEpA, TO €CTh JUIS CO3JaHMs, yAaleHHUs MepeHoca
(ailioB u KaTaIOrOB.

[lepBoie nBa Tuma — Directory u File peanusyroT cBoM BO3MOXKHOCTH C
MOMOIIBIO CTATHYECKUX METOJIOB, MOITOMY JIaHHBIE KJIACCHI MOXHO HCIIOJIb30BaTh
0e3 co3aHusl COOTBETCTBYIOLIUX OOBEKTOB (3K3EMIUISIPOB KIacCOB).

Cnenyromme Ttunsl — Directorylnfo wu FileInfo ob6nagator cxoxumu
(GyHKUHOHATBHBIMA BO3MOXXKHOCTAMH ¢ Directory u File, HO mopokaeHsl OT Kiacca
FileSystemInfo, mosToMy peanusyioTcs TMyTeM CO3JaHHUA COOTBETCTBYIOLIUX
HK3EMIUISIPOB KJIACCOB.

Knacc FileSystemInfo mpenocraBnser 6a30Bbiii (yHKIHOHAN. 3HAYUTEIbHAS
gacth uieHoB FileSystemInfo mpemnasnadena s paGoTtel ¢ OOmMMH
XapakTepucTukamMu (Qaina win karajnora (METKaMyd BpeMEHH, aTpuOyTaMu W T. I.).

PaccmoTpum HekoTopsie cBolicTBa FileSystemInfo (tabnuna 19.1).

Tabmuua 19.1 — CpoiictBa knacca FileSystemInfo.

CBOICTBO Omnucanue

Attributes [To3BoNIIET TOMYYUTh WM YCTAaHOBUTH AaTPUOYTHI IS
JTAHHOTO 00BeKkTa (paioBoil cucteMbl. JlJisi 3TOro CBOICTBA
HCIIOJIB3YIOTCS 3HaUeHUs U niepeuncienus FileAttributes
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CBOICTBO Omnucanue

CreationTime [To3BONISIET TOJNYYUTh WJIM YCTAHOBUTH BpEMsl CO3JaHHS
o0bekTa (haisIoBOM CUCTEMBI

Exists MoxeT OBbITh MCIHOJIB30BAHO JJISI TOTO, YTOOBI OIMpPEICIUTh,
CYIIIECTBYET JIM TAHHBIN 00BEKT (alijIOBOM CHCTEMBI

Extension [To3BosIsIeT MOMy4YUTh paciiuperue s (aitna

FullName Bo3sBparmaer ums ¢aiiia uim Karajaora ¢ ykazaHueM IyTH K
HEMY B (pailioBOi cucteme

LastAccessTime [1o3BOJISIET MOJIyYUTh WM YCTAHOBUTH BpPEMs IOCIJIEIHETO
oOparteHust K 00beKTy (paitIoBOM CUCTEMBI

LastWriteTime [103BOJIIET MOMYYUTh WJIM YCTAaHOBUTH BPEMS ITOCIEAHETO
BHECEHMSI U3MEHEHUH B 00BEKT (PailioBOI CHCTEMBI

Name BosBpamaer ums ykazanHoro (aiiia. OTO  CBOWCTBO
JIOCTYIIHO TOJIBKO JJIsi yTeHHs. J[Jig1 KaTajoroB BO3BpalllaeT
MMsI TIOCJIETHETO KaTajiora B UEPAPXUM, €CIIA 3TO BO3MOKHO.
Ecnu HeT, BO3BpanaeT MojJHOCTHIO OIIPEACICHHOE UM

B FileSystemInfo npenycmoTrpen nHabop metronoB. Hanmpumep, meton Delete()
— TMO3BOJISIET YAAJUTh 00BEKT (halIoBOM CHCTEMBI C JKECTKOro nucka, a Refresh() —

00HOBUTH HH(POpMaNHIO 00 00BEKTE (HaMIOBON CHCTEMBI.

2.2 Knaccel 1ist paboThl ¢ Katanoramu (haiyioBoi CUCTEMBI.

Knacc Directorylnfo nacnenyer wnenst knacca FileSystemInfo u comepxur
TOTIOJTHUTENbHBIA HAOOp WIEGHOB, KOTOPBIC TMpETHA3HAYEHBI IS CO3JaHUS,
NIEPEMEINICHMS, YIaJeHuUs, TOTydeHUsT HHPOpMAIUK O KaTajorax W IMOoJKaTaiorax B

daiinoBoii cucreme. Haubomnee BaxHbie YiIeHBI Kilacca coaepxarcs B Tabnuue 2.2.

Ta6muma 19.2 — JloctynHbie uieHbl kiaacca Directorylnfo.

Uien Onuncanune
Create() Cosznarot karajor (Wiau MOAKaTajor) Mo yKa3aHHOMY MYyTH B
CreateSubDirectory() | daitnoBoii cucteme
Delete() VY nanser mycroi karajior
GetDirectories() [103BOJIIET MOMYYUTh JOCTYN K MOJAKATaJIOraM TEKYILEro
Katayiora (B BuJie MaccuBa 00bekToB Directorylnfo )
GetFiles() [To3BoMsIET MOMYYUTH NOCTYM K (haijaM TEKYIIero Karaaiora
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Unen Onucanue
(B Buge maccuBa 00bekToB Filelnfo )
MoveTo() [lepemMeliaetr kaTajaor U BCE €ro COJEPNKUMOE HAa HOBBIM
aapec B (paiiioBOM cucreme
Parent Bo3sBpamiaer poauTenbCKkuid KaTtanor B uepapxuu (paitnoBoit
CHUCTEMBI

Pabota ¢ Tunom Directorylnfo HaunHaercst ¢ TOro, 4To CO3Aa€TCs IKIEMILISIP
kjacca (0OBEKT), MPU BBI30BE KOHCTPYKTOpA B KadyeCTBE IapaMerpa yKa3bIBaeTCs
nyTh K HY>KHOMY KaTainory. Eciu HeoOXoaumMo oOpaTUThCsS K TEKYIIEMY KaTajory
(TO ecThb Karajory, B KOTOPOM B HACTOSIIEE BpPEMsS MPOU3BOIAUTCS BBIITOJIHEHHE

MIPUIJIOKEHMS ), BMECTO TlapaMeTpa UCIoab3yeTcst o0o3Hauenue ".". Hampumep:
// Cospaem obvext DirectoryInfo,

// wovopomy BypeT obpauaTecA K TEKYUEMy KAaTanory

DirectoryInfo dirl = new DirectoryInfo(™.");

// Cospaem obwexTt DirectoryInfo,

/ koTopomy bByget obpawaTeca k kaTanory d:\prim
BirectoryInfo dir2 = new DirectoryInfo{@"d:\prim");

Ecmm  cozmaercas  o0bekt  Directorylnfo, KkoTopwlii  CBsSI3bIBaeTCs €
HECYIICCTBYIOIIUM KaTajaorom, TO 6YI[€T CICHCPpUPOBAHO HCKIIOYCHHEC
System.IO.DirectoryNotFoundException.

CaoiicTBo Attributes kiacca Directorylnfo mo3Bossier moyduTs HHGOOPMAIIHIO
00 arpubyrtax oObekTa (DaitioBoil cucteMbl. Bo3MOXHBIE 3HAUYECHHUS JAHHOIO

CBOMCTBa NIPUBEIEHBI B cieAyromei Tadnuie 19.3.

Taomuna 19.3 — 3aauenus csoiicrsa Attributes.

3HaueHUE Onucaunue

Archive OTOT aTpuOyT UCHOJB3YeTCsS MPUIOKEHUSIMH IPU IPOBEICHUU
PE3EpBHOTO KOMHUPOBAHUS, & B HEKOTOPBIX CIyYasix - yAaJleHUs
cTapbix (ailyioB

Compressed | Onpenensier, uto (aiin sBIsSETCS CKATHIM

Directory Omnpenensier, 4To 00BEKT (HaiIOBOM CUCTEMBI SIBISETCSA KAaTaJIOrOM

Encrypted Omnpenensier, 9to haim sBiIseTcs 3amudpPOBaHHBIM

Hidden Omnpenenser, yto (aiin ABISETCS CKPBITHIM (Takoi (aiin He Oyaer
BBIBOJAUTHCS IPU OOBIYHOM MIPOCMOTPE KATajIora)

Normal Omnpenensier, 4to (a1 HAXOAUTCS B OOBIYHOM COCTOSTHUU U TSI HETO

YCTaHOBJICHBI JIFOOBIC JApyrue aTpuOyThl. ITOT aTpUOyT HE MOXKET
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3HaueHue Onucanue
UCTIOJIb30BATHCS C IPYTUMH aTprOyTamMu
Offline ®ailn (pacronoKeHHbI Ha cepBepe) KIMpPoBaH B xpanuwiuuie off-

line Ha KIMEHTCKOM KOMITbIOTEPE. BO3MOXKHO, UTO TaHHBIE ATOTO
daiina yxe ycrapenu

Readonly ®daiin 10CTyIEeH TOIBKO ISl YTCHUS

System @aitn  sABAsSETCS CHUCTEMHBIM (TO €CTh (aill SBISETCA YaCThIO
ONEPAlMOHHOM CHUCTEMBbl WM  HCHOJIb3YETCS  MCKIIFOYUTEIBHO
OTEePAIMOHHON CUCTEMOM)

Yepe3 kmacc Directorylnfo mporpammuct moxxeT coOpaTh HHGOPMAILUIO O

AOYUCPHUX ITOAKAaTaJIorax. HaHpI/IMCp:

static woid printDirect{DirectoryInfo dir)

Console.WriteLline("***** " L dir.Name + " **=%="):
Consocle.WriteLine("Fulllame: {8}", dir.FullName);
Console.WriteLine(“MName: {@}", dir.Name);
Console.WriteLline(“Parent: {0}", dir.Parent);
Console.WriteLine("Creation: {@}", dir.CreationTime};
‘onsole.WriteLine(“Attributes: {8}", dir.Attributes.ToString());

Fayn

Conscle.Writeline("Root: {8}", dir.Root);

static woid Main{string[] args)

1

! DirectoryInfo dir = new DirectoryInfo(@"d:\prim”);
printDirect(dir);
DirectoryInfo[] subDirects = dir.GetDirectories();
Console.WriteLine("Haigeno {8} nogeaTanoros”, subDirects.Length)
foreach (DirectoryInfo d in subDirects)
i
i printDirect(d);:

E o)

}

Meton CreateSubdirectory() mo3BoisieT co3maTh B BRIOpAHHOM KaTajore Kak
CAMHCTBCHHBIM ITOJKATAJOr, TaK W MHOXXECTBO IIOJKATAJIOTOB (B TOM YHCIE, U
BJIOYKEHHBIX JIpYT B npyra). Hanpumep:
irectoryInfo{@"d:\prim"”};

{/cosganw nogkaTanor
dir.CreateSubdirectory("doc”);

{/cosganw BnowexHwi nogxaTanor
dir.CreateSubdirectory(@"book\2885");

Meton MoveTo() mo3BoIsIeT NepeMecTUTh TEKYIIMI KaTajlor Mo 3aaHHOMY B
KayecTBe mapamerpa azapecy. [Ipu 3ToM BO3MOKHO HPOHM3BECTH IEPEUMEHOBAHHE

katasiora. Hanpumep:
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DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp™);
dir.MoveTo(@"d: \primletter\Hukonaes™);

B nmamHom ciaywae kartamor «bmp»  mepememiaercss 1O aapecy
«d:\prim\letter\HukomnaeB». Tak kak UMs MepeMeIIaeMOro KaTajaora He COBIIQJIA€T C
KpallHUM @paBbIM HMEHEM B aJpece HOBOI'O MECTONOJOXKEHHs KaTajora, TO
IPOU3BOIUTCS NTEPEMMEHOBAHUE.

PabGorarb ¢ karajmoramu (aillioBOM CHUCTEMbI KOMIIBIOTEpPA MOXHO M IpH
nomomu kinacca Directory, @pyHKIMOHANIbHBIE BO3MOKHOCTH KOTOPOIO BO MHOTOM
COBHAAalOT C Bo3MOXHOCTsIMU Directorylnfo. Crenyer y4uThIBaTH, YTO YJICHBI
JAHHOIO Kjacca peaju30BaHbl CTaTUYECKH, MO3TOMY Uil MX HCIOJIb30BAaHUSA HET
HEOOXOIMMOCTH cO3/1aBaTh 00beKT. Hampumep:

{4

CozpnaHwe nogxkatanora HoBwn
Directory.CreateDirectory(8"d: \prim\HoBwi" ) ;

J/ Nepemeuwenne katanora Hoswd 8 kKaTanor 2812
Directory.Move(@"d: \prim\HoBait" ,
P @"d: \prim\2812\Hoswi" ) ;

f/nepeumeHoBany xatanor HoBwil B CTapwi

Directory.Move(@"d: \prim\2012\Hosui",
. : : I@I"d = -'I_I'J"]r_:]' 2812 '-CTBp'_-veﬁ" :|_'._

Crnenyer yduThIBaTh, YTO YIAJICHHME KAaTaJOra BO3MOYKHO TOJIBKO KOrja OH
nyct. Ha mnpaktuke KOMOMHUPYIOT HCIOJb30BaHHE KiaccoB Directory u

Directorylnfo.

2.3 Kiaccel 1151 paOoThl ¢ (aiinamu.

Kimacc Filelnfo mpennasnauen misi opraHusanuu A0CTyma K (QU3HYECKOMY
daiimy, KOTOPBIA COACPKUTCS HA JKECTKOM JHUCKE KOoMIbioTepa. OH MO3BOJISET
nosy4atb MH(popmaruio 00 3ToM (haiine (HampumMep, O BPEMEHHM €ro CO3JaHws,
pasMmepe, aTpuOyTax), a TaKXe MPOU3BOJUTH Pa3IUYHBIC ONEPAIMH, HAIPUMEp, IO
co3manuio ¢aina wim ero yaanenmro. Kmacc Filelnfo macnemyer unensr kiacca
FileSystemInfo u comgep>xut qOMOTHUTENBHBIA HAOOp YJIEHOB, KOTOPHIN NMPUBEACH B

caenyronieit Tadbnuie 19.4

Taomuna 19.4 — Ynens! knacca Filelnfo.



128

Unen Onucanue

AppendText() | Cozmaer 00bekT StreamWriter aist oOaBIeHUS TEKCTa K (aiiy.

CopyTo() Komupyer yxe cyimecTByronuii (aityi B HOBBIN (aii.

Create() Coznmaer HOBBIN ¢aiin u Bo3BpamaeT oOwekt FileStream mns
B3aMMOJICUCTBUS C 3TUM (HarIoM.

CreateText() Cosmaer 00bexT StreamWriter i 3alMCH TEKCTOBBIX JaHHBIX
B HOBBIU (aili.

Delete() Vnanser daitn, koropomy cooTBeTcTBYeT 00BeKT FileInfo.

Directory Bo3sBparaer katanor, B KOTOPOM PacIioioXeH JaHHBIN (aii.

DirectoryName | Bo3Bpammaer monHeiii myTh K gaHHOMY Gdaiimy B ¢haiaoBoi
CUCTEME.

Length Bo3zspammaer pazmep daiina.

MoveTo() [Tepememniaer ailsi B ykazaHHOE MOJIb30BATENEM MECTO (3TOT
METOJ TIO3BOJIIET OJHOBPEMECHHO IEPEUMEHOBATH JIAHHBIM
daiin).

Name [To3BosisieT moayuuTh uMs (aitna.

Open() OTtkpeiBaeT (Qaiti ¢ yKa3aHHBIMU TI0JIb30BATEJIEM IpaBaMu
JIOCTyIa Ha YTEHHWE, 3alKiCh WM COBMECTHOE HCIIOIb30BaHUE C
JPYTUMU TIOJTb30BATEIISIMH.

OpenRead() Cozmaet o0bekT FileStream, 1ocTymHBIN TOJBKO JJIs1 YTEHUS.

OpenText() Cozmaet o0wekT StreamReader (o Hem Takxke OyIeT pacckazaHo
HUKE), KOTOPBIM TMO3BOJIIET CYUTHIBATh WHGOPMAIUIO U3
CYIIIECTBYIOIIETO TEKCTOBOTO (haiiia.

OpenWrite() Coznmaer o6bekT FileStream, mocTymHBIN AJIS YTEHUS U 3aITMCH.

bonemmuacTBo MetonoB FileInfo BozBpamaer o0wekThl kiaccoB FileStream,
StreamWriter, StreamReader u T. 1., KOTOpbIE MO3BOJISIOT Pa3IWYHBIM 00pa3oM
B3aMMOJICUCTBOBATh C (paiioM, HAPUMEp, MPOU3BOIUTH YTCHNUE WIIA 3aIUCh B HETO.

Hanpumep:



Cospavve obwnexTa FileInfo
FileInfo ¥ = new FileInfol text.twt™);
Cosnanue Panna W NoOTOoKa
Streamiriter fOut =
new Streamiiriter(f.Create());

f 3anuch TEKCTa B Dann
fout.WriteLine("OOMH ABA TPM...");

JAKpUTHE danna

fout.Close():

' NonyYeHHE WHPOPMBLUWW O favne
Console.Writeline("Name: {8}, f.Name);
Console.WriteLine{"File size: {8}",

T.Length);
Console.WriteLine("Creation: {@}",
' f.CreationTime);
Conscle.Writeline("Attributes: {@}",
] T.Attributes.ToString());

Joctynn k ¢usndeckuM (DaillaM MOXXKHO TIONy4aTh M 4YE€pe3 CTAaTHYECKHE
MeTtozsl kiacca File. boasmuucTBo meTonoB oobekTa Filelnfo npencrapmnsior B aToM

CMBICJIE 3epKaIbHOE OTpaxkeHue MeTo10B 00bekTa File.

2.4 TloToku B cucTeMe BBOJ1a-BLIBO/IA.

[Iporpammbl Ha si3bike C# BBITIOJIHSIOT ONEpalliyd BBOJIa-BbIBOIA MTOCPEACTBOM
MIOTOKOB, KOTOpBbIE IOCTPOECHBI Ha wuepapxuu kiaccoB. [lorok (stream) — 3TO
abCTpakiusi, KOTOpasi TeHepupyeT W MNpuHUMaeT AaHHble. C MOMOIIBIO TOTOKA
MOXXHO YMTaTh JAHHBIC W3 PA3IUYHBIX MCTOYHHKOB (KJIaBHaTypa, (aili, mamsrh) u
3aMKUChIBATh B pa3JIMYHbIE HCTOYHUKHU (TIPUHTEP, dKPaH, (Hailsl, mamsTh).

[lenTpasnbHyl0 YacTh MOTOKOBOM cuctembl C# 3aHuMaer kiacc Stream
npoctpancTBa uMeH System.lO. Kinacc Stream mnpexacrtaBnsier OalTOBBIA MOTOK U
SBIISIETCSI 0A30BBIM JUIsl BCEX OCTAJIbHBIX MOTOKOBBIX KiaccoB. [Ipom3BOAHBIMU OT
KJ1acca Stream SIBJISIFOTCS KJIACChI TOTOKOB:

1. FileStream — GaliTOBBIi MOTOK, pa3zpaboTaHHBIN s (hailioBOro BBOJIA-

BbBIBOJA.
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2. BufferedStream — 3akmtodaer B 000J104Ky OaWTOBBIA MOTOK M J00aBiIsSET
Oydepuzamnuio, KOoTopas BO MHOTHX CJIydasx YBEJIMYHMBACT IMPOU3BOIUTEIHHOCTD
IPOTPAMMBI.
3. MemoryStream — 0alTOBBI TMOTOK, KOTOPBIA HCIHOJIb3YeT MaMsTh IS
XpaHCHWUS TaHHBIX.
[IporpaMMuCT MOXKET peannu30BaTh COOCTBEHHBIC TOTOKOBBIC Kiacchl. OqHAKO

JJIA ITIOAABJIATOIICT O OOJNBIIMHCTBA HpI/IJ'IO}KeHI/Iﬁ A0CTATOYHO BCTPOCHHLBIX ITIOTOKOB.

2.4.1 balTOBBI MOTOK.

UtoObl co31aTh OAaWTOBBIM MOTOK, CBSI3aHHBIA C (pailiiom, co3gaercs 0OBEKT
kinacca FileStream. Ilpu sToM B Kilacce OmNpeneraeHO HECKOJbKO KOHCTPYKTOPOB.
Yaiie BCero MCIosb3yeTcsi KOHCTPYKTOP, KOTOPBIN OTKPBIBAET MOTOK ISl UYTCHUS U
(unn) 3anucu:

public FileStream{string path, FileMode mode);

[Tapametrp path ompenensier umsi (aitna, ¢ KOTOpbIM OyJIeT CBS3aH IOTOK
BBOJIa-BbIBOJIa JaHHBIX. [lapamerp mode ompenenser pexuM OTKpwITHs aiinia,
KOTOpPbI MOXET NPUHUMATh OJHO M3 BO3MOXHBIX 3HAYEHUH, OIpEAeSIEHHbIX
nepeuuncienueM FileMode:

— FileMode.Append — npeanasHadeH aiis 7o0aBiICHUS JaHHBIX B KOHeI (paitna;

— FileMode.Create — npenHa3zHaueH Jyisi CO3JaHUsl HOBOTO (haiiia, mpu STOM
€CJIM CYIIECTBYET (Dailsl ¢ TAaKUM Ke UMEHEM, TO OH OyIeT MPEABAPUTEILHO Yy IaJieH;

— FileMode.CreateNew — mpenHa3HaueH IS CO3JaHUS HOBOTO (aiiya, mpu
3TOM (pailsl ¢ TaKUM e UMEHEM He JO0JKEH CYLIECTBOBATH;

— FileMode.Open — npenHa3zHaueH Jyisl OTKPBITHS CYILECTBYOIIEro (aiina;

— FileMode.OpenOrCreate — ecnu aitn cymecTByeT, TO OTKpbIBaeT €ro, B
MPOTUBHOM CJTy4dae CO371aeT HOBBIN;

— FileMode.Truncate — oTKpbIBaeT CyIIeCTBYIONTNH (Haiil, HO YCEKaeT ero
JUTUHY J0 HYJISL.

Ecnu mompiTka OTKPBITH (DAl 0Kazanach HEYNAvyHOUM, TO TEHEPUPYETCS OHO

U3 UCKJIIOYECHUU



131

— FileNotFoundException — ¢aiin HeBO3MOXXHO OTKPBHITh 1O MPUYUHE €T
OTCYTCTBHUS,

— IOException — (paiis1 HEBO3MOKHO OTKPBITh U3-3a OIIMOKH BBOJa-BBIBOA;

— ArgumentNullException — ums ¢aitna npeacrasisier coooit null-3nauenue;

— ArgumentException — HeKOppeKTeH napameTp mode;

— SecurityException — nons3oBaTesb He 001aaeT NpaBaMu JOCTYMa;

— DirectoryNotFoundException — HEKOppEKTHO 3aJ1aH KaTajor.

Hpyras Bepcusi KOHCTPYKTOpA MO3BOJISIET OTPAHUYUTh JOCTYM TOJbKO YUTEHHEM
WM TOJIBKO 3aIUChIO:

public FileStreaam({string path, FileMode mode, Filea ACCESS);

[TapameTpsl path 1 mode uMerOT TO k€ Ha3HA4YEHHE, YTO M B MPEAbLAYIIEH
Bepcuu KOHCTpyKTopa. Ilapamerp access, ompeaenser crnoco0 gocryna K (ailimy u
MO>KET MPUHUMATh OJIHO U3 3HAUEHUH, OTIpe/IeIeHHBIX nepeuncienuem FileAccess:

— FileAccess.Read — Tosipko uTenue;

— FileAccess.Write — TOJIBKO 3a1KCh;

— FileAccess.ReadWrite — u uTenue, 1 3amuch.

[locne ycraHoBieHUs CBsi3W OalTOBOrO MOTOKAa € (u3MUecKuM (aitiom
BHYTPEHHHH yKa3aTelb MOTOKA yCTAaHABIMBACTCS HA HAYAJIbHBIN OalT (paiina.

Jns uTeHus odepeAHoOro OaiiTa W3 MOTOKA, CBS3AHHOTO C (DU3UUYECKUM
daitnom, ucnons3yercs meroa ReadByte( ). Ilocie mpourenusi ouepennoro Oaiita
BHYTPEHHUM yKa3zaTelb MepeMeIaeTcs Ha cleayomuii 6anT daiina. Eciu nocturayT
koHet aiina, To meton ReadByte( ) Bo3BpamiaeT 3Hauenue -1.

Jl1st moGaiTOBOM 3aIlMCH JJAaHHBIX B TIOTOK MCIIONb3yeTcs MeTox WriteByte( ).

ITo 3aBepmieHun paboThl ¢ (ailloM €ro HEeoOXOIWMO 3aKpbITh. [ 3TOTrO
noctatouHo BbBBaTh MeTod Close( ). Ilpu 3akpeiTum daiina 0cBOOOXKTAIOTCS
CHUCTEMHBIE PEeCypChl, paHee BBIICTICHHBIC JIJIsl ATOro (aiiia, 94To JaeT BO3MOXKXHOCTh

UCIIOJIB30BAaTh UX JUIsl pa0OTHI C IpyruMu (haitiamu.
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[static void Main(string[] args)

{

i try

I

i // Co3panve NOTOKa /NA YTEeHUA u3 Panna
FileStream fileln =

: new FileStream("0®annCTexcrom.txt”,
i FileMode.Open,

i FileAccess.Read);

} / Co3ganue NOTOKa ANA 3anuch B8 ¢ann

i FileStream fileOut =

5. : new FileStream("®annKonusa.txt",

5 ileMode.Create,

i FileAccess.Write);

int i;

f // B uvxkne npousBOQMTCA uYTeHMe ogHoro ¢awna
E // W OBRHOBpEMEHHAA 3anuCb COAEPXUMOTro
} / Bo BTOpOW dainn

i while ((i = fileIn.ReadByte()) != -1)
{

i // 3anuce ouepepHoro baiiTa B noTok
i fileQut.WriteByte((byte)i);

}

E // 3axpure dannos

§ fileIn.Close();

i fileOut.Close();

P}

} catch (Exception EX)

I

i Console.WritelLine(EX.Message);

E)

i3

B nanHoMm mpumepe co3matorcs na nortoka fileln (mns yrenus G6alToB U3
daiina B norok) u fileOut (mnsa 3amucu OaiftoB M3 motoka B (aitn). Kaxaeiii u3
MIOTOKOB aCCOLIMUPYETCST €O CcBouM (aiiaom. 3aTteM B MHKJIE MPOU3BOAUTCS
noGaiitoBoe utenue daina «DaitnCTekcTom.txt» 10 MOMeHTa, Korja (QYyHKIIHS
ReadByte( ) BepHer 3Hauenue -1 (To ecTb AOCTUTHYT KoHell ¢aiina). [Ipu 3Tom Ha
KaXXJI0W UTEPALUY LUKIIA CYMUTHIBACTCS OJIMH OAMT U Ha 3TOM K€ UTEpaLlUU STOT OalT
3anuceiBaercss B (Qaitn «®DainKomusa.txty. Ilocie Bcex omepanus oba MOTOKa
3aKphIBalOTCS. Bech KO, OCYyIIECTBISIONINN paboTy c dailaMu 3aKiIio4YeH B
KOHCTPYKITUIO try ... catch. DTo MO3BOJISIET MOBBICUTHh YCTOWYMBOCTH MPOTPAMMBI K

OIIIMOKaM.

2.4.2 CUMBOJIBHBIN ITIOTOK.
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(manpumep FileStream) BHyTps 0ObekTa kiacca StreamWriter uian o0bekTa Kiacca
StreamReader. B

YtoOsl co37aTh CUMBOJIBHBIN TTOTOK HY>KHO TIOMECTHTh OOBEKT Kiacca Stream
3TOM cioydae OalTOBBIM MOTOK OyJeT aBTOMAaTUYECKU

peoOpa30BBIBATHCS] B CAMBOJIBHBIN.

Kmacc  StreamWriter npeaHa3HadyeH JyUIsi  OpraHU3allMd  BBIXOJHOTO

CHMBOJIBHOTO MOTOKA. B HEM OIpeniesieH0 HECKOJIBKO KOHCTPYKTOPOB. OJIMH U3 HHUX

3aIIUCHIBACTCS CIICAYIOIIMM 00pa3oMm:

public StreamWriter(Stream

stream);

[Tapametp stream ompenenser UMs yXe OTKPHITOro 0aWTOBOTO MOTOKA. DTOT
KOHCTPYKTOp Te€HepUupyeT UCcKiItoueHue tuna ArgumentException, ecim noTok stream

HE OTKpBHIT IJs BbIBOJA, M HcKioueHue tuma ArgumentNullException, ecnu oH
(motok) umeeT null-3HaueHue.

Jpyroii Bua KOHCTPYKTOPA MO3BOJISIET OTKPBITH TIOTOK Cpa3y yepe3 oOparieHusI
K (aitny:

public StreamWriter(string path);

[Tapametp path onpenensier uMs OTKphIBaeMOro (¢aiina.

Hampumep, cosnmate sx3emiunsip kiacca StreamWriter MOXHO CIIETYIOITUM
o0Opazom:

| &r(
new FileS5t

“dannHukonaesa. txt",

Create,

JHrite));

U eme onun BapuaHT KOHCTpYKTOpa StreamWriter:

public StreamWriter(string path, bool append);

[TapameTp path ompenenser umsa oTkpeiBaeMoro (aiina, a mapamerp append

niu false — ecm ¢aiin Heo6X0IMMO Tepe3anucaTh.
Hanpumep:

MOXKET IPUHUMATh 3HAUYCHHE true — eCIM HYKHO J00aBJsATh IaHHbIE B KOHeIl ¢aiiia,
1

NobaBnAeM CHMBONW B KOHel dailna
Stream e
new Str

Crean

~iter fileDut
riter( Mo

oid. txt", true);
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OObsiBUB TakuM 00pazom nepemeHHyro fileOut 1 nmst 3amucu JaHHBIX B TOTOK

MOHO 00paTuThes K Meroay WriteLine:

/! Weononezosanwe Writeline

fileQut_1.WritelLine("CTpoka gna sanwmcwk™};

B nmamHOM ciiydae Ui 3allMCHM MCIIOJB3YETCd METOJ, AHAJOTMYHBIN
cratuueckomy metoay kiacca Console. DTo JIeHCTBUTEIBLHO CXOXXKHE MEXAHU3MBbI
BBOJa-BBIBO/IA.

Knacc StreamReader npegnaznauen jyisi opraHu3aiyi BXOJHOTO CUMBOJIBHOTO
notoka. OJIMH 13 €ro KOHCTPYKTOPOB BBITJISIAUT CIICTYIOIIUM 00pa30M:

public StreamReader(Stream stream);

[TapameTtp stream omnpenensieT UMs y>ke OTKPHITOro 0aTOBOrO MOTOKA.

OTOT KOHCTPYKTOpP T€HEepupyeT uckitoueHue tuna ArgumentException, ecnu
MOTOK stream He OTKpHIT Juisi BBoja. Co3marh 3Kk3eMIunsip kiacca StreamReader

MOXHO CJICIYIOIIUM 00pa3oMm:

fileln =
Mew nf ]
new Fi tream(
"text. txt™,
e.0pen,
ess5.Read));

Kak u B ciywae ¢ kiaccom StreamWriter y knacca StreamReader ecte u
JIpYroi BUJI KOHCTPYKTOPA, KOTOPHIH MO3BOJIAET OTKPBITH (DA HAIPSIMYIO:

public StreamReader(string path);

[Tapametp path ompenemsier uMms oTkpbiBaemoro daina. OOpaTtutbcs K

JAHHOMY KOHCTPYKTOPY MOYHO CIJIEIYIOIIUM 00pa3oMm:

der fileIn =

eamReader

(é“c:Hte%ﬁthwcnass.txt"};

B C# cumBodbl peanusyrorea koaupoBkod Unicode. [l Toro, 4To0bl MOXKHO
Obul0  00pabaTbiBaTh TEKCTOBble (hailibl, COAEpIKALME PYCCKHUE  CHUMBOJIBI,
cO3JaHHble, HanpuMep, B BIIOKHOTE, peKOMEHIYyeTcsl BbI3bIBaTh CIEAYIOIIUNA BUA

KOHCTpyKTOpa StreamReader:

@"c: \temp\t. txt™,
Encoding.GetEncoding(1251));
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[Tapametp Encoding.GetEncoding(1251) rtoBopur o TOM, uYTO Oymer
BBITIOJTHATHCS IpeoOpazoBanue u3 kojga Windows-1251 (oxna u3 Mmoaudukanmii koja
ASCII, conepxamas pycckue cumBoiibl) B Unicode. Tun Encoding peanmzoBan B
npocTpancTBe umeH System.Text.

Jnst yteHust naHHblx u3 nortoka fileln MOXXHO BOCHOJIB30BATHCS METOIOM
ReadLine. Ilpu stom ecnm Oymer AocTurHyT KoHen (aiima, To meron ReadLine
BepHeT 3HayeHue null.

PaccMoTpum mpumep, B KOTOPOM JaHHbIE U3 OJHOTO (haiijia KOMUPYIOTCS B

JPYTOi, HO YK€ C HCTIOJIb30BaHneM KiaccoB StreamWriter u StreamReader.

static void Main(string[] args)
{l
: // Co3paHue CWMBONbHHX NOTOKOB
StreamReader fileIn =
: new StreamReader(
“PannCTexcTom. txt",
5 Encoding.GetEncoding(1251));
Streambriter fileQuk =
' new Streambiriter(
"Hoeundann.txt",
false);

string line;
{/ NocTpodHoe cunTwBaHWe

while ((line = fileIn.ReadLine()}) != null)
1
: [/ ... W 3a@nick cTpokM
fileQut.WriteLine(line);

}

_ fileIn.Close();
; fileQut.Close();
}

B nmanHOM mpuMepe OCYIIECTBISETCS KOMUPOBAHUE COJECPKUMOTO OJTHOTO
CHUMBOJIBHOTO (paiina B APYyToil.

Takum oOpa3zom, JaHHBIH cIOCOO KOMMPOBAaHMS OTHOTO (haiiyia B APYyrou, JaeT
TOT K€ PE3yJIbTaT, YTO W TIPHU HCIIOJIB30BAaHWU OANTOBBIX MOTOKOB. OJHAKO, €ro
pabora Oynet MeHee Y(pPEKTUBHOMN, T.K. OyIET TPATUTHCS JOMOTHUTEIHHOE BpeMsl Ha
npeoOpa3oBaHue OalTOB B CHMBOJIBI. Y CHMBOJIBHBIX TIOTOKOB €CTh W CBOM

npeumMyniecrBa. Haan/IMep, MOKHO HCIIOJIb30BAaTh PEryJIAPHBIC BBIPAXKCHUSA IOJIA

MOVCKA 3aJIaHHbIX (PparMeHTOB TeKCTa B (paiire.
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2.4.3 IlepeHamnpaBiieHHE CTaHAAPTHBIX TOTOKOB.

TpeMs cTaHZApTHBIMH TIOTOKaMH, JOCTYN K KOTOPBIM OCYIIECTBIISIETCS Yepes
ceorictBa Console.Out, Console.In u Console.Error, mMoryT moyib30BaThCs BCE
nporpamMmbl, padoTtarpimue B mpocTpaHcTBe uMeH System. CpoiictBo Console.Out
OTHOCUTCA K CTaHJAAPTHOMY BBIXOJHOMY TOTOKY. [lo yMOT4aHWIO 3TO KOHCOJIb.
Hampuwmep, npu BbzoBe meroga Console.WriteLine() undopmarus aBToMmaTu4ecku
nepenaetcst B motok Console.Out. CoiictBo Console.In oTHOCHTCS K CTaHIaPTHOMY
BXOJIHOMY TIOTOKY, MCTOYHHKOM KOTOPOTO TIO yMOJYAHUIO SIBIISCTCS KJIaBHATypa.
Hampumep, mpu BBOJE HNaHHBIX C KIABUATyphl HMHQPOpPMALUS aBTOMATHYECKHU
nepenaercs notoky Console.In, Kk KOTOpOMY MOXHO OOpPaTUTHLCS ¢ TIOMOIIBIO METOIa
Console.ReadLine(). CBoiictBo Console.Error oTHocuTrcs K  ommOKaM B
CTaHIAPTHOM TIOTOKE, HMCTOYHHKOM KOTOPOTO TaKXe [0 YMOJYAHHUIO SBISICTCS
KoHCOJIb. OJTHAKO 3TH MIOTOKH MOTYT OBITh TIEpEHANPABICHBI Ha JIF000E COBMECTUMOE
YCTPONCTBO BBOJIa-BBIBOJIA, HAIIPUMED, Ha pabOoTy ¢ pu3nuecKuMu Gaiiamu.

[lepeHanpaBuTh CTaHOAPTHBIA MOTOK MOXHO € MOMOIIBI0 MeTonoB Setln(),

SetOut() u SetError(), koTopsie siBstOTCS wieHamu kiacca Console:

static void Setln(TextReader input);
static wvoid SetOut(TextWriter output);
static void SetError(TextWriter output);

[IpumMep mepeHarpaBiieHHs] IOTOKOB IMPEJCTABICH B CIEAYIOUIEH Mporpamme,
JEMOHCTPUPYIOIIEH, YTO CTAaHAAPTHHIA TMOTOK BBIBOJIa IMEPEHANPABISIETCS B OJUH

¢aiin, a MOTOK BBOJIa — B IPYTOM:
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static void Main(string[] args)

1

int[,] MyArray;

StreamReader file = new StreamReader(“input.txt™);
f/§ Nepenanpasnenne Ha file

Conscle.SetIn(file);

string line = Console.ReadLine();

string[] mas = line.Split(' ');

int n = int.Parse(mas[@]);

int m = int.Parse(mas[1])};

MyArray = new int[n, m];

for (int 4 = 6; 1 < n; i++)

{
E line = Console.Readline();
mas = line.Split(' '};

for (int § = 8; § < mj J++)
{

L)
}

PrintArray("Wcxoghuid maccws:™, MyArray, n, m);
file.Close();

MyaArray[i, j] = int.Parse(mas[j]);

static void PrintArray(string a, int[,] mas, int n, int m)
{

[/ NepeHanpaBneque Ha file

Streamriter filesnew Streamlriter{“output.txt");
Console.SetOut(file);

Console,.WriteLine(a);

for (int 1 = @; i < n; i+)

{
' for (int =83 j<m; j++) Console.Write("{0} °
Console.WriteLine();

s mas[i,3]);

}
file.Close();

4. O6opyaoBaHHE U MaTEPUATIBI

Jlnst BbIMOJIHEHHUST  pabOThl PEKOMEHJIYETCSl HCIOIb30BaTh IEPCOHATIBHBIN
KOMIIBIOTEP CO CIEAYIOIIUMH XapaKTepuCTUKaMu: 64-pa3psannbiii (x64) npoueccop ¢
takToBOM yactoToil 1 I'T'1y u Beimie, onepatuBHas namste — 1 ['0 uBskIme, cBoOO HOE
JMCKOBOE MpocTpaHCTBO — He MeHee 1 ['0, rpaduyeckoe yctpoiictBo DirectX 9.
[Iporpammuoe obecmeuenue: omnepanuonHas cucreMa WINDOWS 7 wu Bhime,

Microsoft Visual Studio 20112 u BbIie.
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5. Yka3aHus 1o TeXHukKe 0€30MacHOCTH

Texnuka 0€30MACHOCTH TIPU  BBITOJTHCHHUH paboThl  ompenenseTcs
OOIIETIPUHATON AJIs TIOJB30BaTENICH TIEPCOHATBHBIX KOMITBIOTEPOB. CaMOCTOSTEILHO
HE TMPOW3BOJAUTH PEMOHT TEPCOHATHLHOTO KOMIBIOTEpPA, YCTAHOBKY W YIAJICHHE
MPOrPaMMHOTO OOECIIEUEHUS; B CIIy4ae HEUCTIPABHOCTHU MTEPCOHATILHOTO KOMIThIOTEpa
cooOIUTh 00 HSTOM OOCITYXXKHMBAIOIIEMY TMEPCOHATY Ja0OpaTOpuu; HE KacaThCs
IEKTPUUECKNX  PO3ETOK  METAUIMYECKUMHU  TpeaAMeTamu;  pabodee  MecCTo
MIOJTb30BATENS TIEPCOHATLHOTO KOMITBIOTEpA JOJDKHO COJEPIKAThCS B YHCTOTE; HE

paspemacTCsa BO3JIC IICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IUIIY, HAITUTKH.

6. MeToauka ¥ MOpsiI0K BHITTOJTHEHHS paOOThI

Jlst BBITIOTHEHUST PabOTHl HEOOXOIUMO CIPOCKTUPOBATH MHOTOMOJYJIHBHOE
MPUIOKEHUE, UCTIOJb3YIoMIee (Daiiiibl 1711 BBOJA M BbIBOIa HH(OpMAIIUH.

Hamnpumep, Tpedyercst pazpaboTaTh NpUI0KEHHUE, KOTOPOE MO3BOJISIET:

— F€HEepPUPOBATh MATPUILY CIIyYalHBIX YHCEN C COXpAaHEHUEM €€ B (paii;

— CUMTBIBATh MATPUILy U3 (aiina;

— BBIBOJIUTh MATPHUILY HA FKPaAH.

JIns BBINOJHEHUS JAHHOrO 3aJaHus-IPUMEpPA JOCTaTOYHO B OTAEIBHOM
MPOEKTE PEean30BaTh KiIacc. DTOT MPOEKT clieqyeT CKoMmwinpoBath B Buie dll-
daiina. 3areM, B OCHOBHOI IpOrpaMMe MPOCTO HEOOXOIUMO HCIOIb30BaTh JAHHYIO
ONOINOTEKY.

Knacc 6ubnuorexu HazoBeM Matrix. B Hem onpeaenum cieayomue QyHKIIM:
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class Matrix

{
i private float[,] matrix;
int m, n;
{/ KoHcTpyxTOp
public Matrix()[.. |
/{ Tenepauws maTpwus 3afaHHOrc pasmepa
public void GenerateMatrix(int M, int N)[...]
é {/ Coxpavenwe creHepupoBaHHOW MaTpuuw B Gann
: public void SaveMatrix(string pFileMamEj[:]
é // 3arpyska coxpaHenHoW MaTpWus w3 daiina
: public Boclean LoadMatrix(string pFileHamE)[:]
E // BuiB0of MaTpMUN B KOHCOMb
E public woid Printﬁatrix(}[::
¥

Pucynok 19.1 — OcHoBHBIE MeTOIbI KJ1acca Matrix.

Jluctunr merona GenegateMatrix:

// Tenepauwa maTpuus SagaqHOTC pasmepa
public void GenmerateMatrix(int M, int N)

1
m=M; n=N;
Random r = new Random(DateTime.Mow.Millisecond);
matrix = new float[M, N];
for (int 1 = 8; 1 ¢ M; i+t+)
' for (int j = 8; j < N; j+H)
: : matrix[i, j] = (fleoat)r.Mext(leea) / 973f;
1

Pucynoxk 19.2 — Meron anst co3nanus MaTpUlbl 3aJJaHHOTO pa3Mepa U 3all0JTHEHUS €€

CH}"{aﬁ}HﬂNHJ‘HJCHaLJH;

JluctuHar Meto1a SaveMatrix:
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{/ COMpaHEHWE CreHepMpOBaHHOH MATpHUH B dailn
Fuh]{r wolid Sav:Mutrix{:trinE PF{I:HQ.:J

L

if {matrix.Length > @)

1
if (File.Exists({pFileName)})
: =iie.D=1=tE(pFi1=Ham=};

FileInfo F = new FileInfolpFlleName);
TextWriter tw = f.CrooteText();

tw. WriteLine(m.Tastring(}));
tw.Writeline(n.ToString());

for {int i = 8; i < m; iH)
for (int j = 8; § < nj j+4)
tw.WriteLine(l.Tostring() + " " + j.ToString{) + " " + matrix[i, j].Testring({"c18"});

fw.ciuse(jj

Pucynox 19.3 — MeTon s coxpaHeHUst MaTPUITHI B (paii.

[ 3arpysxa CoXpadHeHHOW MaTpuum W3 daina
public Boolean LoadMatrix(string pFileName)

i

i if (File.Exists(pFileName)})

T

i : try

£

: : TextReader tr = File.OpenText{pFileName);
: m = Convert.ToInt32(tr.Readline(});

i n = Convert.Tolnt32(tr.ReadLline(})};

i matrix = new float[m, n];

: string line;

: string[] substring;

for (int i = @; i < m; i+4)

: for (int § = 8; § < n; j++)

: {

: : line = tr.ReadLine();

: substring = line.split(new char[] {' "}, 3);
é ! matrix[i, j] = Convert.ToSingle(substring[2]);
E }

? fr+close{);

E i return true;

: }

; catch

i {

: | return false;

- T

.}

E return false;

¥

Pucynox 19.4 — Meton 3arpy3ku MaTpHIlsI U3 (aiina.
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Ha puc. 19.4 npencrasnen nuctunr meroga LoadMatrix. JIuctunr metona

PrintMatrix:

/{ Busog MaTpuus B KoMcons
public veid PrintMatrix()

{
; if (matrix.Length > @)
{
for (int 1 = 8; i < m; i++)
{
! for (int j = 8; j < n; F++)
: Console.Write(matrix[i, j].ToString("E3") + " ");

| Console.WriteLine();
i

.}

1

Pucynok 19.5 — Meron nis BbIBOJIa MAaTPHLIBL.

OcHoBHas mporpamMmma st UCIIOJIb30BaAHUA KJIaCCa-MaTpHUIbl MPCACTABJICHA Ha

puc. 19.6

class Program

1
’ static wvoid Main(string[] args)
1
: Conscle.BackgroundColor = ConscleColor.White;
; Console.ForegroundColor = ConsoleColor.Black;
§ Console.Clear(};
E Matrix m = new Matrix()};
:  m.GenerateMatrix(1@, 5);
; m.SaveMatrix("FileForMatrix.txt™);
E if (m.LoadMatrix("FileForMatrix.txt"™))
§ m.PrintMatrix();
. Consocle.Readkey();
h
h

Pucynok 19.6 — Pabota ¢ 6M0IMOTeYHBIM KIaCCOM.

B pesynbprare pabotbl nanHoro koma Oynetr co3nan daiin FileForMatrix.txt

CJICAYOIICTO COACPKAHUA:
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Pucynok 19.7 — PesynpTupyromnuii dhaii.

Ha skpan OyzeT BriBeieHa cieayromas HHPOopMaIus:

-

B file://D:/University/MuTaemele ancumnavHey TEXHOAOTAM NPOrPaMMA.., E@é]

1,131 E-mii
8 .6B84E-D01
4. 810E-D01
7. 7FOE-D01
6. 249E-D01
i . 010E+00o
5.385E-001
6 .886E-002
1.,.222E-001
1,.552E-001

2. 209E-D01
4,1 7E-D01
1,501 E-D0O1
2.373E-001
1, 706E-D01
2. 054E-D01
3.279E-001
3. 422E-D01
7.174E-003
8. 063E-D01

3.662E-001
4,1 7E-001
6.282E-001
3 .443E-001
7. 003E-001
?.322E-001
7.678E-001
6.1?7E-001
7.883E-001
2,.734E-001

11

8.,.736E-002
?.846E-001
1,.922E-001
1,014E+00Q
2, 888E-001
3.535E-001
7 . D40E-D01
9 ..424E-001
1,.432E-002
1,41 8E-D01

8 .345%E-D01
4,933E-D001
8.972E-D01
1,.912E-D01
8. 088E-D01
3.350E-D01
8.633E-001
2.806E-D01
7.8723E-D01
8,171 E-D01

-~

Pucynok 19.8 — BeiBoa mporpaMMsbl B KOHCOJIb.

Brinonnure MHAMBUyaIbHOE 3aJaHuE, COTVIACHO MPEIJIOKEHHOMY BapHUaHTY.
B kaxxnom BapuaHTe HEOOXOIMMO CIPOEKTHUPOBATH MHOTOMOJYJIbHOE MPUIIOKEHUE
(onmtuManeHO 2 Mopyiisi). McxomHble aHHbIE B KaXKJIOM BapuUaHTE IporpaMmma

MOJIy4aeT U3 BXOJHOrO (aia.
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I/IHIII/IBI/IIlyaJIbHOe 3aJaHHE.

Bapuant CrpykTypa JaHHBIX

1 [Iporpamma paccuMTBIBAET NPOU3BEICHHME [BYX MAaTpHUL, KOTOPBIE
XpaHITCS B pa3HbIX (haimax.

2 [Iporpamma paccuMTBIBAET CyMMY ABYX MaTpHI], KOTOPbIE XPaHATCS B
pasHbIX (ailnax.

3 [IporpaMma HaxOAUT MAKCHUMAJbHBIM JJIEMEHT B JBYX MAaTpUIAX,
KOTOpBIE XpaHATCS B pa3HbIX (hailiax.

4 [IporpaMma paccyuTBIBAET CYMMY JIHArOHAIBHBIX 3JIEMEHTOB JIBYX
MaTpHII, KOTOPbIE XPAHATCS B pa3HBIX (aiiiax.

5 [IporpamMa pacCUMTBIBAET CYMMY DJJIEMEHTOB C YETHOW CyMMOM
WHJIEKCOB B JIByX MaTpHIaX, KOTOPbIE XPAHATCS B pa3HbIX (aiiax.

6 [Iporpamma paccCUMTBHIBAE€T PA3HOCTh CYMM JJIEMEHTOB MATPHILL, KOTOPHIE
XpaHATCS B pa3HbIX (aiiiax.

7 [IporpamMmma paccUHUTBIBAET CYMMY 3JIEMEHTOB IJIaBHOW JWaroHajau
IIEPBOM MATPULBI U CYMMY OJJIEMEHTOB BTOPOCTENIEHHOW JUAroHaau
BTOPOM MaTpHIlbl. MaTpuIilbl XpaHATCA B pa3HbIX (aiinax.

8 [Tporpamma paccUMTBHIBAET CYMMY 3JIEMEHTOB YETHBIX CTOJOLIOB B JIBYX
MaTpHIax, KOTOPbIE XPaHATCS B pa3HbIX (paitliax.

9 [IporpamMma paccuuThIBa€T CyMMYy AMArOHaJbHBIX SJIEMEHTOB YETHBIX
CTOJIOIIOB B JIBYX MaTpPHIIaX, KOTOPbIE XPAHATCS B pa3HBIX (haiiiax.

10 [IporpamMma pacCUMTBIBAET CYMMY OJJIEMEHTOB YETHBIX CTPOK B JBYX
MaTpHIaxX, KOTOPBIE XPaHATCS B Pa3HbIX (aiinax.

11 [IporpaMma paccUMTHIBAET CyMMY 3JIEMEHTOB , HAXOASAUIUXCS B YETHOM
CTOJIOLIE MU HEYETHOW CTPOKE, B JIBYX MaTpULIax, KOTOPbIE XpaHATCA B
pa3HbIX Qailnax.

12 [IporpaMma paccUMTBIBAET CYMMYy DJJIEMEHTOB UYETHBIX CTPOK U
PacroJIOKEHHBIX HA BTOPOCTENEHHOM IMaroHaJid B 00X MaTpHUIlax,
KOTOPBIE XpaHsTCS B pa3HbIX (ailyiax.

13 [IporpamMmma paccUMUTBHIBAE€T MPOU3BEACHHUE 3JIEMEHTOB B JIByX MATPULAX,
KOTOPBIE XPaHSATCS B pa3HbIX (ailnax.

14 [IporpaMma pacCUMTBIBAET CyMMY I[€pBOM MAaTpPULBI U MaTPUIbI
TPAaHCIIOHMPOBAHHON OTHOCUTENBHO BTOpOi. O0€ MaTpHIlbl XpaHITCS B
OT/ICJIbHBIX (hailyiax.

15 [IporpamMma pacCUMTHIBAET MPOU3BEAECHUE IIEMEHTOB AUATOHAIA NIEPBOMU
MaTpHIIbl U CYMMY BCEX 3JIEMEHTOB BTOPOM MaTpuilpl. O0e MaTpullbl
XPAHSTCS B OTAENbHBIX (paiiiax.

16 [IporpamMmma pacCUMTBIBAET CyMMY OJJIEMEHTOB YETHBIX CTPOK B JBYX
MaTpHIaxX, KOTOPBIE XPaHATCS B Pa3HbIX (paiinax.

17 [IporpaMma HaxOAUT MAKCHUMAJbHBIM JJIEMEHT B JBYX MAaTPULAX,

KOTOPBIE XpaHATCS B pa3HbIX (ailnax.
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Bapuant CrpyKTypa JaHHBIX

18 [IporpaMma paccUMTBIBAET CYMMY DJJIEMEHTOB YETHBIX CTPOK H
pacCIONIOKEHHBIX Ha BTOPOCTETICHHOHN NHUAaroHaliu B 00€MX MaTpuiax,
KOTOPBIE XpaHATCS B pa3HbIX (ailyax.

19 [IporpaMmMa paccUMTHIBACT CyMMYy IMI€pPBOM MAaTpPUIBI M MaTPHUIIBI
TPAaHCTIOHMPOBAHHON OTHOCUTENHHO BTOpOl. O0e MaTpHIlbl XpaHITCS B
OTJIETIbHBIX (haiiax.

20 [Iporpamma pacCUMTBIBAECT IIPOU3BEIACHUE [JIBYX MAaTpHUl, KOTOpbIE
XpaHSTCS B pa3HbIX (haiinax.

21 [Iporpamma paccUMTBIBAET CYMMY 3JIEMEHTOB YETHBIX CTOJOLIOB B JIBYX
MaTpHULaX, KOTOPbIE XPaHATCS B pa3HbIX (haiiax.

22 [IporpamMma pacCUMTBHIBAET CyMMY AMArOHAJIBHBIX 3JIEMEHTOB YETHBIX
CTOJIOLIOB B IBYX MaTpHIlaX, KOTOPbIE XpaHITCS B pa3HbIX (ailiax.

23 IIporpamma paccUuThIBAECT IPOU3BEICHUE DJIEMEHTOB IHArOHAJIA NIEPBOM

MaTpPHIIbl U CYMMY BCEX 3JIEMEHTOB BTOPOM MaTpuilpl. O0e MaTpulbl
XpaHSATCS B OTAENIbHBIX (aiiiax.

24 [Iporpamma paccUuTBIBAET CyMMY ODJIEMEHTOB C YETHOM CyMMOH
MHJIEKCOB B JBYX MaTpULaX, KOTOPbIE XPaHATCA B pa3HbIX (ailiax.
25 [IporpamMma paccuMTBIBAaET Pa3HOCTh CYMM 3JIEMEHTOB MAaTpHIL, KOTOPBIE

XpaHSTCS B pa3HbIX (aiax.

7. Conepxkanue oT4yeTa u ero opma

Otuer no paboTe AOJKEH COAEPIKATD:

1. Homep u Ha3BaHue paboTHI.

2. llenmn paboTHI.

3. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

4. DOxkpanHble (GOpPMBI M JHCTUHI MPOTPAMMHOTO KOJa, IOKA3bIBAIOLINE
HOPSZIOK BBIIIOJIHEHUSI pa0OThI, U PE3YJIbTaThl, IOJTYUYEHHbIE B XO/€ €€ BbIIOIHEHMSL.

OT4YeT O BBHIMOJHEHUH Pa0OThl B TUCBMEHHOM BUJIE CIAE€TCSI MPETO1aBaTeNo.

8. KOoHTposIbHBIE BOIPOCHI

1. Kakue kmaccel nist paboTs ¢ (haiiioBOi cucTeMOM BbI 3HaeTe?
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2. Yto Takoe coopka?
3. Kak onpeaenuTh NpoeKT M0 yMOTYaHHWI0 B MHOTOMO/1YJIbHOM PEIIEHUN?
4. Kakue kjiaccbl OTBEUAIOT 32 IIpeAcTaBieHue (paitioB B mporpamme?
5. Yro Takoe notok? Kakue TUIIbI KJIaCCOB MOTOKOB MCIIOJIB3YIOTCS MIPU padoTe
¢ daiinamu?
6. OnummuTe MOCIeA0BATEILHOCTh JNEHCTBUNM MPU HEOOXOIUMOCTH 3aInCaTh

OJIHy CTPOKY B (paiin. [IpuBenuTe npruMepbl HCIOIb30BAHUS PA3IMYHBIX KIIACCOB.

9. Cniucok nurepaTypbl

I[J'I?I BBIITOJIHCHU pa6OTI>I, IIpHU IIOAT'OTOBKC K 3alIHUTC, d TAKKC JJII OTBCTA HA

KOHTPOJIBHBIC BOIIPOCBHI PCKOMCHAYCTCA HMCIIOJIB30BATH CIICAYIIUC HCTOYHHUKU: [5],

[6-8].
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[IPAKTUYECKA Sl PABOTA 15. PELIIEHME BBIUYUCJIMTEJIBHOM
3AJIAYN C TIPUMEHEHUEM ®AMJIOBOI'O BBOJIA-BBIBOJIA.

1. Llens u conepxanue

Lenb paboOTHI: HAyYHUTHCS HCIOJIB30BaTh BO3MOXKHOCTH
(aiijI0BOro BBOIA-BBIBOJIA JIJISI PEIICHHS MPAKTHYECKUX 3a1aY.

3agaun pabOTHI:

— HAYYUTHCS MPOSKTUPOBATH MPUIIOKEHUE JIJIST PEaTH3allii XPAaHSHUS JaHHBIX
IIPOrPAMMBI;

— Hay4YHThCS TPOU3BOJUTH BBIOOP ONTHUMAIBHBIX WHCTPYMEHTOB IS

obecrieueHuns cepran3aiuu.

2. TeopeTnueckas 4acThb

[lepen BbllIONIHEHHEM  PabOThl HEOOXOAUMO TOBTOPUTH TEOPETHUYECKUIN

matepuasn padoTsl Nel9.

3. O6opynoBaHuE U MaTEPUATIBI
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Jlnst BbITIONIHEHHUST  pabOTHl PEKOMEHIYETCS HCIONIb30BaTh TMEPCOHATBHBIN
KOMITBIOTEP CO CIEAYIOIUMH XapaKTepUCTUKaMu: 64-pa3psannbiii (x64) npoueccop ¢
TakToBOM "actoroi 1 I'T1 u Beiie, oneparnBHas namsth — 1 1'06 uBbIie, cB0OOOAHOE
JMCKOBOE TMpocTpaHCcTBO — He MeHee 1 I'0, rpaduyeckoe yctpoiictBo DirectX 9.
[IporpammHoe obOecniedenue: omneparuoHHas cucteMa WINDOWS 7 wu Bbiie,

Microsoft Visual Studio 20112 u BbIIIE.
4. Yka3zanud 110 TEXHUKE 0€30IMaCHOCTH

TexHuka 0€30IIaCHOCTH IPU  BBINOJIHEHUU paboTel  ompenensercs
OOLIENPUHATON JUIsl MOJIB30BATENEH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIBHO
HE IMPOU3BOJUTH PEMOHT IIEPCOHAIBHOIO KOMIIBIOTEPA, YCTAHOBKY M YJAJICHHE
IPOrpaMMHOr0 00eCIeYeHus; B ClIy4ae HEUCIPABHOCTH MEPCOHAIBHOI'O KOMITbIOTEpA
cooOIIUTh 00 A3TOM OOCIYKHMBAIOIIEMY MEPCOHANy Ja0OpaTOpuu; HE KacaThCs
JJIEKTPUYECKUX  PO3ETOK  METAUNIMYECKUMH  NpeAMeTaMH; pabodyee  MEecTo
M10JIb30BATEJsl MEPCOHATBHOIO KOMIIBIOTEPA JOJIKHO COJEPKAThCS B YUCTOTE; HE

paspeniaeTcs BO3J€ IEPCOHAIBHOIO KOMIIBIOTEPA IPUHUMATh MUILY, HAITUTKH.
5. MeTonuKa 1 OPsIIOK BBITOJIHEHHS pa0OThI

1. Co3naiiTe KOHCOJIBHOE MTPUIIOKEHUE.
2. BeinmonnuTe MHAMBUAYyalTbHOE 3alaHue. B kaxaoM 3amaHur HEOOXOIUMO

peann30BaTh BBHIYKMCICHUE 3HAYCHUN QYHKIMU f(X,y) C 3aJaHHBIMHU IIaraMu Ax H
Ay Ha 3aJaHHBIX JUAla30HAX HW3MEHEHUS HE3aBUCHUMbBIX IEPEMEHHBIX [xo;xl],

[yo;}’1]-

3. HeoOxoaumo peann3oBaTh COXpaHEHUE PACCUMTAHHBIX 3HAUCHUI B (aiiie.
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I/IHIII/IBI/IIlyaJIbHOe 3aJaHHE.

Bapuant

BLIpa)I(eHI/IG JJIA BBIYUCIICHU S

1

FGiy) = a-sin) +b-cos0), Ax—q1: AV—g 1
X €[-5;5]; ¥ €[-5;5].

2 f(x,») :a-x-|sin(x+y)‘+b-x-‘cos(y+x)‘; Ax=(,1; Ay=0,1;
X €[-1;10]; ¥ €[-5;5].
3| Sy =a it y) + B cos(ot )| Av=0,01; Y=,01;
X €[-2;2]; Y €[-2;2].
4 f@x,y)=a*- \[|sin(x) +b-1/‘c0s(y)‘; Ax=001: Ay ~0,01:
x €[-2;2]; Y €[-2;2].
5 f(x,y):a-\/\sin(x)+a-x\+b-\/\COS(Y)+b')"; Ax=0,01; AJ’:(),()l;
X €[-2;2]; Y €[-2;2].
6 f(x,y):a-\/‘sin(x)+a-x‘+b-\/‘COS()/)er'y‘; Ax=001; Ay:O’Ol;
x€[-2;2]; ¥ €[-2;2].
/ f(x,y)=\/x2+y2—2xy; Ax=0,01; & =0,01;
X €[-2;2]; Y S [-2;2].
8 f(x,y) = a-sin(x)+b-cos(y); Ax=0,1; Ay 0,1
X €[-5;5]; ¥ €[-5;5].
9 f(x,») :a-y-sin(x+y)+b-x-cos(y+x); Ax=( 1: Ay:O,l;
X €[-5;5]; ¥ ©[-5;5].
10 - _
Sy =alx+y+b\ k=) Ax_g 01, AV —g 01
X €[-2;2]; ¥ €[-2;2].
11 f(x,) =a-\/‘sin(x)+a-x‘ +b-\/‘COS()/)+b'J/‘; Ax=0,01; AJ’:(),()l;
x €[-2;2]; Y S[-2;2].
12 - i
f(x,y)—a-\/‘s1n(x)+a-x‘+b-\/‘COS(y)er'y‘; Ax=001; Ay:(),()l;
X €[-2;2]; Y ©[-2;2].
P S = 7 =20 avcg o1, A7 01,
X €[-2;2]; ¥ €[-2;2].
14 J(,y)=a-sin(x)+b-cos(y). Ax=q 1. A =01
X €[-5;5]; ¥ ©[-5;5].
15 f(x,y) :a-x-‘sin(x+y)’+b-x-’cos(y+x)’; Ax=(,1; Ay=0,1;

X €[-1;10]; ¥ [-5;5].
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16 [ f@p)=a -G+ sinf@) +b-(x— 1) cos(3); Av—g1; AV ;
X €[-5;5]; ¥ €[-5;5].

17 f,y)=a*-x+b-cos’ (y+X). Ax—(.05:- A =0 05:
X €[-2;2]; ¥ €[-2;2].

151 Sy =a - Josin()] +6° - la-cos0)], ar_g o1, Ay g 0.
X e[-2;2]; ¥ €[-2;2].

19 | f(x,p)=a-x-jsin(x+y)|+b-x-lcos(y +x)|; Ax=0,1; V'=0,1;
X €[-1;10]; ¥ €[-5;5].

20 f(,y)=a-sin(x)+b- cos(y); Ax=0,1; Ay =0,1;
X €[-5;5]; ¥ €[-5;51.

21| f@y) =a sind(x+ y) +5° - cos (X + ¥). Ax—0.05: A =0.05
¥ €[-2:2; Y E[-2:2].

22| floyy=a-sin) +a-x +b-\fleosm) +b-y[. ax_g 01 A _g 01

X €[-2;2]; Y <[-2;2].

23 f(x,y)Za\/‘”yz‘J’b\/‘xz_y‘-Ax=001-Ay=001-

X €[-2;2]; Y <[-2;2].

24| fay)=a’ x40y =pin(x) +cos0) | Ax_g 01, A 1.
xe[-1;1]; Y €117,

25 fO0p) = + 57 —20 . Ax=0,01; A =0,01;

X €[-2;2]; ¥ ©[-2;2].

7. Coneprxkanue oT4yera u ero popma

OTtuer o paboTe JOJKEH COJAEPIKATD:

1. Homep 1 Ha3BaHue paboThI.

2. llenn paboTHL.

3. OTBeTHl HA KOHTPOJILHBIE BOITPOCHI.

4. Dxpanabie GOpMBI W JUCTHUHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAOIINE

MMOPAIO0K BBIIIOJIHCHUA pa6OTI>I, " PC3YJIbTAThI, ITIOJTYYCHHBIC B XOIC €€ BBIIIOJTHCHMS.
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OTyeT 0 BBINOJIHEHUHT pa6OTI>I B IIMCBMCHHOM BHJC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTposbHBIE BOPOCHI

1. YUro takoe nmoTok? Kakue Ki1acchbl MOTOKOB BbI 3HaeTe?

2. Kakue knaccsl mpoctpanctBa System.lO npeaHazHadeHsl 1151 pabOTHI €

Kartajoramu?

3. Kaxkue knaccol mpoctpanctBa System.[O npeanaznadeHs 1151 pabOThI €
oOBbeKTamMu (aitioBoii cuctemMsbl — (aitnamu?
4. Kak nepeHanpaBUTh CTAaHAAPTHBIA KOHCOJIbHBINA MTOTOK?

5. Iosicaute pazuuiy mexay kinaccamu File u FileInfo?

9. Cnucok auTeparypbl

I[J'I?I BBIITOJIHCHU S pa60TI)I, IIpHU IIOAT'OTOBKC K 3alIHUTC, a@ TAKKC IJII OTBCTA HA

KOHTPOJIbHBIE BOMPOCHI PEKOMEHTyEeTCsl UCII0JIb30BaTh CIIEAYIINE UCTOYHUKU: [5].
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I[TPAKTUYECKAA PABOTA 16. CO3AAHUE ITPMJIOXKEHUMA 110
TEXHOJIOI'M1 WINDOWS FORMS

1. Llens u conepxanue

[lenp paboThl: HayuyuThCs co3aaBarh mnpuiokenne Windows B cpexe MS
Visual Studio u mnporpamMmupoBaTh aJrOpUTMbl C HCHOJIb30BAHUEM IPOCTHIX
2JIEMEHTOB YIIPaBJICHHU.

3amagamu paOOTHI SBIISIOTCS:

— pa3paboTka mpuiiokeHus ¢ ucnonb3zoBanueM Windows Forms,

— U3y4YEHHUE OCHOBHBIX WICHOB Kilacca Form,;

— 00paboTKa COOBITHH OT MPOCTHIX AIEMEHTOB YITPABJICHUS.
2. TeopeTnueckas 4acThb
daitnoBast cTpykrypa mpoekta MS Visual Studio B ciaydae mcmosb30BaHUS

turna noekra Windows Form Application BBIMISAUT claeayronaM oOpa3oMm (puc.

21.1):
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Solution LR1 {1 project)
= 5 LR1
EI & Properties
' &) assemblyInfo.cs
5 Resources.resx
J Settings.settings
3] References
j Forml.cs
%] Formi.Designer.cs
%] Formi.resx
] Program.cs

b e

Pucynox 21.1 — Bug okna Solution Explorer ayis Windows Form Application.

@aitn Program.cs cogepxxut kiacc Program u cratmueckuid meton Main(), ¢

KOTOPOT'0 HAYMHAETCS BBITIOJIHEHUE NTpriioxkeHus (puc. 21.2).

F usinhg System;
using System.Collections.Generic;
u=ing System.Ling:

“using Systemn. Windows. Forms:

[ namespace LRE1
{

= static class Frogram
{
= A <summarys
/! The main entry point for the application.
</ summar vy
[3TAThread]
| static wvoid Main(}
{

Application.EnableWisualStyles|):;

LApplication.SetCompatibleTextRender inghefault (false) ;
Application.Bun(new Forml (}):

Pucynok 21.2 — JIuctunr Program.cs.

B camom Hauane ¢aiina Program.cs BBITIONHSETCS OOBSIBICHUE UCIIOIb3YEMbIX
MPOCTPAHCTB UMEH C UCMOJb30BAHUEM USING.
Knacc Program copepxut meron Main(), KOTOpBI HCIONB3Ysl CTAaTUYECKUN

meron Run kiacca Application co3maer ¥ BBIBOJUT Ha J3KpaH IJaBHYI (QopMy

npwioxenusi: Application.Run (new Form1()).
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Takum  oOpa3om, peanusyeTcs OJAMH W3  MPUHIMIIOB  OOBEKTHO-
OPHUEHTHPOBAHHOTO TPOTPAMMHPOBAHMS: pa3rpaHuyeHue oOs3aHHOCTEH  (T.e.
KQKJIBIM KJIACC BBITIOJHSICT MUHIMAJIBHO BO3MOYKHOE KOJIMYECTBO OTIEpaInii).

Knacc rtnaBuoit ¢opmbl Forml (o ymonuaHuio) MpEeACTaBICH JBYyMs
cBsi3aHHbIMU C#H-(aitnamu. [ orobpakenus: cogepxkumoro Forml.cs Heo6xoaumo
HICIKHYTHIIPABOA KHOMKOW MBI B OKHE MPOEKTUPOBAHUS TJIaBHOM (opmbl Ha
camoii ¢opme mim Ha nuktorpamme Forml.cs B okae Solution Explorer (puc. 21.1) u
B TIOSIBUBIIIEMCSI KOHTEKCTHOM MEHIO BBIOpATh MyHKT «View Codey.

Jluctunr Forml.cs npencrasien Ha puc 21.3.

FEusing System:
using System.Collections,Generic:
using System.ComponentHodel;
using System.Data;
using Syscem.Drawving;
[TpocTpaHcisa HMEH, /y:.tng AyscEm. Ling:
using System. Text:
BOZMOAHOCTH KOTOPBIX “using System.Windows.Forms;

OOCTYIIHEL Ha
espace LRE1

p

public partial class Forml
{

=1 publiec Forml()
[MpocTpaHCTED HMEH {

nprI0mS {npcrpa‘.nmrr InicializeComponent() ;

MOEET DOBABIATE CEOH | }

cobcrsenHsls npoctpadcrea |t

Pucynok 21.3 —JIuctunr Forml.cs.

KoHcTpykTOp,  CO3MaHHBIA  TO  YMOJYAHHUIO,  BBI3BIBAET  METOJ
InitializeComponent,  KOTOpbIii  ompelneleH B  COOTBETCTBYHIIEeM  (haiine
Form1.Designer.cs (puc. 21.1).

DTOT METOJ] CO3AaeTCA aBTOMAaTUYECKH, B HEM 0TOOpakaroTCsl BCE U3MEHEHHS,
MIPOU3BOIMMBIC TPOTPAMMHUCTOM B OKHE BH3yaJIbHOTO IMMPOCKTUPOBAHUS (hOPMBI.

[IpoctpancTBa MMEH, TOCTYITHBIE JJIsI MCTIOJIB30BAHUS, OOBSIBIISIIOTCS B HaJalle

daiina.
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System sBisiercst 0a30BbIM NPOCTPAHCTBOM HMEH — B HEro BXOJISAT BCe
OCTaJIbHbIE THUIBI W TpocTpaHCTBO MMeH. KoHcTpykuusa using System; B Hauaie
daitna mporpamMmbl yKa3plBae€T Ha TO, YTO BECh MPOrPaMMHBIM Kox Oyzder
BBIIIOJIHATHCS. B TAHHOM MPOCTPAHCTBE MUMEH, NMO3TOMY IPU UCIIOJIB30BAHUU THUIIOB
(manpumep Int32), ompeneneHHbIX B MPOCTPAHCTBE System HET HEOOXOIUMOCTH
yKa3blBaTh CaMO MMsI MPOCTpaHCTBa (TO €CThb HET HEOOXOJAMMOCTH IHUCaTh
System.Int32).

[IporpaMMUCT MOXET CaMOCTOSITEJIbHO BBOAUTH IMPOCTPAHCTBA UMEH MpU
HaIlMCAaHUU NPUIIOKEHUI.

O0paboTka coObITHI B pe:kuMe NMPOeKTHUPOBAHUA. OKHO MPOEKTUPOBAHUS
rnaBHON opmbl mpunoxenust (puc. 21.4) MOXHO OTKpPBITH JBaXAbl LICIKHYB Ha
nukTorpamme Forml.cs B okHe Solution Explorer (puc. 21.1). IIpu aToM oTKpoeTcs
BKiaaka Forml.cs [Design].

OKHO CBOICTB IPUMET BUJI, IOKa3aHHBIN Ha pucyHke 21.4.

Forml System.'Windowes, Forms.Farm -
=[] (5] 7
Liocked False ~
Maintenu3trip {none)
MaximizeBox Trus
MazxirmumSize 0;0
Mirimizegions Trus
MirimurniSize 0;0
Opacity 100%:
[H Padding 0;0;0; 0
Right TolLeft Mo
Right ToLeftLayout Fal=
Showicon Truge
ShowinTaskbar True
Size 419; 301
Sizearipstyle ALt
StartPasition WindowsDefautLocation
Tag ]
Texk Forml
Topkost Falsz: -
Text
Thie bext assocated with the comral.

Pucynok 21.4 — Bug oxna Csoticts (Properties) B pexkume MPOSKTUPOBAHUS

bopMBI.
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Kuomka " mo3BOJISET OTOOpPA3UTh CIHUCOK COOBITHH, XapaKTepPHBIX IS
DJIEMEHTA YNIPABJICHHs, aKTHBHOTO B JAaHHBII MOMEHT B OKHE IMPOCKTHPOBAHMUS.
Hamnpumep, ecnu BbIIETUTH MNIaBHYIO (hOPMY MPUITIOKEHHSI, TO OTOOpaA3SITCs COOBITHS,
XapakTepHble i Kiacca Form.

Jyis oTpabOTKM MEeXaHU3Ma PETUCTPALMU COOBITHI, PacCCMOTPUM 00pabOTKY
HanOoJIee MPOCTHIX COOBITUM — COOBITUI OT MBIIIIH.

Hns  ngobGaBneHuss o00paboTunMka COOBITHS MBIINIM HEOOXOJAMMO BBIOpATH
cootBercTByromee coowsitue (Click, DoubleClick, MouseEnter, MouseLeave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u nBaxmpl
IICIKHYTh Ha TI0JIe, PACTOI0KEHHOM B COCEIHEM OT HEro CTOJOIC B OKHE CBOWMCTB
(TakuMm oOpazoM 00pabOTUMKY MPUCBOUTCS WUMS IO YMOJYaHWIO). B maHHOM mONe
MOXXHO BBECTHM CBOE€ Ha3BaHHME /Jii HOBOrO 00paboTuMka, WM BHIOpATh U3
BBITIAJIAIOIIETO CIUCKA YKE CYIIECTBYIOIINE 00pabOTUNKH.

[locne peructpanuu coOsiTusi B OKHe «Properties», aBTOMaTUYeCKU
n00aBIAOTCS  CTpoKM Koda B dainel  Forml.Designer.cs (peructpupyercs
o0pabotunk coObiTuss) U Forml.cs (moOaBiseTcsIMETONl, aCCONMHPOBAHHBIN C
JTAHHBIM COOBITHEM ).

dopMa TPWIOKEHUS JODKHA OBITh (PYHKIIMOHAIBPHOW W MaKCHMAaJIbHO
sproHoMuuHOM. Takue mMpoCThie BEIIM, KaK I[BETOBbIE KOMOWHAIIMHU, pa3MephI
mpU(TOB U OKOH MOTYT cleiaTh NPUIOKEHHE HAMHOTO 0ojiee MpHUBJIEKATEIbHBIM
JUTSI TIOJTE30BATEIIA.

B cnyuwae ecnu cBoiictBo Icon ¢opMbl ycTaHOBIEHO, a JJi CBOMCTBa
ControlBox He yka3zaHo 3HaueHue false, ToO 3HaUOK MOSIBUTCS B JIEBOM BEPXHEM YTy
dbopmbl. OOBIYHO MIPUHATO YCTAHABINBATH 3/1€Ch 3HAYOK MPUIIOKCHHUS.

CaoiictBo FormBorderStyle 3amaeT tunm pamku, KOTOpasi MOSABISETCS BOKPYT
dopmel. Jlna storo ucnosb3yerca nepeunciienre FormBorderStyle. lomyctumbie
3HaueHus  dtoro  mepeuucnenus:  Fixed3D,  FixedDialog,  FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

Jlnst BbITIONTHEHHUST PpaboOThl MOTpeOyeTcs OCHOBHAsE MH(OpPMAIUA O COOBITUSIX

MBIIIH:
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Bce 00paGoTuMku  COOBITMII  MBIIIK ~ TPUHUMAIOT  TapamMeTp  THUIIA
MouseEventArgs. I[loctynaromuii Ha Bxoa 00pabOTuMKa COOBITUNA MBI OOBEKT
tuna MouseEventArgs mo3BosiI€T MOMYYUTHh AOMOJHUTENBbHYI0 HH(DOpMAIHIO O

JIeWCTBUU MBIIIIH, TyTEM BBEJICHUS PsiJia CTIeIIMaIbHbIX YJIeHOB Kiacca (Tadm. 21.1).

Ta6mmma 21.1 — CoiictBa Tumma MouseEventArgs

CBoOIICTBO Omucanue

Button Copnepxxut nHopmManuio 0 TOM, Kakas KJIaBHIla
ObLIa Ha)KaTa, B COOTBETCTBUU C OIPEJIEICHUEM
nepeuns MouseButtons

Clicks Conepxut nH(OPMALIUIO O TOM, CKOJIBKO pa3 Oblia
Ha)kaTa U OTIYIEeHA KJIaBHIIA MbIIIN

Delta Conepxut uH(bOpMaIIIO co 3HAKOM,
COOTBETCTBYIOILIEE qHUCITy IIETYKOB,

MPOU3OMICAIINX ITPH BPpAIICHUN KOJICCUKA MBIIIN

Conepxut nHOOPMALIHIO 0 KOOpauHaTe X

X
Y Copnepxut nHOOpPMAILHIO 0 KoopauHaTe Y

3. O6opyaoBaHuE U MaTEPUATIBI

Jlnst BbITIOJIHEHHUSI  pabOThl PEKOMEHJIYETCSl MCIOJIb30BaTh MEPCOHATBHBIM
KOMITBIOTEP CO CIEAYIOIUMH XapaKTepUCTUKaMu: 64-pa3psanbiii (x64) npoueccop ¢
takToBOM yactoToi 1 I'T'11 u Beime, oneparuBHas mamsaTh — 1 ['6 uBsbIime, cBOGOIHOE
JMCKOBOE TMpocTpaHcTBO — He MeHee 1 I'0, rpaduyeckoe yctpoiictBo DirectX 9.
[IporpammHoe oOecnieyenue: omneparmoHHas cucteMa WINDOWS 7 wu Bbiie,

Microsoft Visual Studio 20112 u BbIme.

4. Yka3zaHusd 0 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30MACHOCTH TMPU  BHIIOJIHEHUU paboThl  ompenenseTcs
OOIIEPUHATON ISl TTOJIH30BATENEH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIHHO
HE IPOU3BOAUTH PEMOHT IIEPCOHAIBHOIO KOMIIBIOTEPA, YCTAHOBKY M YIAJICHHUE

nporpamMmMHOI0O O6€CH€‘IGHI/IH; B CJIy4acC HCUCIIPABHOCTH IICPCOHAJIBHOI'O
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KOMITBIOTEpa COOOIIUTH 00 3TOM OOCTY)KMBAIOIIEMy IEPCOHANy J1abopaTopuu; He
KacaTbCsl DJEKTPUUYCCKUX PO3ETOK METAUIMYECKUMHU TPEeIMETaMH; pabodee MecTo
MOJIB30BATENSI TIEPCOHATBLHOTO KOMITBIOTEPA JTOJDKHO COJNIEPKAThCS B UYUCTOTE; HE

pa3pemIacTCs BO3JIC IICPCOHAJIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUITY, HAITUTKH.

5. MeTonuka u mopsiIOK BBITTOJTHEHHS paOOThI

1. Coznaiite B cpeae pazpadbotkun MS VS mpoekt. B kauecTBe Tuma npoekra
BIOpath «Windows Application» (mmu «Windows Forms Application» B
3apucumoctH oT Bepcuu .NET Framework)

2. Tlocme co3maHuss M COXpaHEHHsS MPOEKTa W3MEHHUTE MPOTrpamMMy TaKUM
0o0pa3zoM, 4TOOBI KOOPAMHATHI KypCOpa MBIIIM BBIBOJIMJIUCH B 3ar0JOBKE TJIABHOTO
OKHa MPUITOKECHHUS.

s sToro B 00pabOTYMK COOBITHSL ABMXKEHUS MBIIIM HaJ OKOHHOW (opMoOii
(MouseMove) no6aBbTe CTPOKY KOJa:

Text = string.Format("Koopnunatsi: {0}, {1}", e.X, e.Y);

3. Jlo6aBbre TexcroBoe mosie (TextBox) B pexume pa3paboTku (sl 3TOTO
HEOOXOMMO MCIOB30BaTh MaHENb 3JeMeHTOB yrnpasieHus « ToolBoxy). Jlonomxute
00pabOTYMK JIBIKEHHUS MBIIIM TakKUM O00pa3oM, YTOOBl B TEKCTOBOM IIOJE
oToOpakanach CyMma KOOpAMHAT yKa3aTessl MBIIIIH.

4. PaboTarolyto mporpaMmy He0OX0IUMO MPEACTABUTH MPENO/IaBaTENIO.

5. Tlocie STOro BBIMOJHUTE WHIWBUIYaTbHOE 3aJaHUE B COOTBETCTBHE C
BapuaHTOM. B KaxXqoMm 3a7aHuu HEoOXOJMMO BBIBECTH 3HAYECHHE BBIPAKECHUS,
IpeIBapUTEIHLHO BB/ 3HAUCHHUS IEPEMEHHBIX B COOTBETCTBYIOIINE TEKCTOBBIC TTOJIS
GbOpMBI TIABHOTO OKHA TPWIOKEHHs. Pe3ynbTrar BBEIBOAWTCS B 3arojOBOK OKHA B
OTBET Ha Ha)KaTHe KHOMKH (KHOTIKY TaK)Ke HEOOXOAMMO MOMECTUTh Ha (hopmy).

6. Jlyis BBITIOMTHEHUS! WHAMBUAYAIBHOTO 3aJaHUS HEOOXOIMMO HCIIOJIb30BaTh
MaTeMaTu4deckue (QYyHKIHUU, KOTOPbIE JIOCTYNMHBI B BHJE CTAaTUYECKUX METOJOB
kjacca Math.

NuauBuayajibHOe 3aaHHeE.
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[lepen BbIMOTHEHUEM 3aJlaHUS TPEOYETCS CAMOCTOSTEIBHO OIPEACIUTh
3aKOHOMEPHOCTh U3MEHEHUS YJIEHOB TOCJIEI0BATEIILHOCTH, YTOOBI MPUMEHUTD ITUKIL,

YCIIOBHBIH OTIepaToOp WIIH, €CIIU MOTPeOyeTCs, OnepaTop BeIOOpa.

Bapuant | BeipaxkeHue 11l BBIYMCIICHUSA

1 _ flax _
Z= ‘Wa +\/‘_5‘ ‘x+cos(y)‘

2 F:\/@-x+\/‘b>3‘—)x2+cos(y)‘

3 A=—-d- ° + ‘sin(e) + COS()/)\

¢
4 —e| |.,,.e
U:\/F’_F flnz( ) + cos(y) ‘
w w
5 _
t=1g(f)—e+

sin(iv)+ e
) e

6 V:E+‘sin(f)+\/‘§1ﬁ(ﬁj”

q+a

! Q=Sin(h+;)—ol+‘sin(f)+\/‘§1ﬂ‘5j“

8 . dl12 . :
E =sin(h11+ (il 1)) —v6 + ‘sm(h?a) + /‘sm(f)”

9 74 x
Z=z-axl+ |[€'T —|x+cos(as _9+y)|
y

10 £S arg01 —arg02 + ‘sin(arg03) + \/ arg04

arg01%¢> —1g(arg02)

1 U:v—e_2+‘cos(arg3)+\/ﬂ
a_del *tg(¢)

12 _ 4 ©0s(g-9q) :
t=W+ = —e+‘sm(e)+\/@‘

13 Z = z-cos(y) + el —|x+cos(as_9+ )|

14 R =q+sin?(e) + cos(y)|-cos(s + g)

15 F:sin(g)-x+ \/m— ‘xz +cos(y) ‘
Y
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16
F
res = —e+
cos(w)
17 ig(g-q) _e
t=W+ in(e) + /W—e
In(20- x) w ’S ‘
18 t:W+tg(g+q)—i+‘sin(e)+ /‘W—e”
In(20-x) W
19 = JJa2 =] x+ [B]- b +cosr |
20
t—W+—(§/—q’)—e+ s1n(e)+\/_4
e
21 v —e_2+‘cos(arg3)+\/’?
a_del *tg(¢)
22 F :sin(g) X+ lb3‘— ‘xz + cos(y) ‘
Y
23 4 sin(12*arg3)
v==le 2. +|cos(arg3) + |t
\/ e_2-1 ‘ \/H‘
24
res = F‘e‘
cos(w+ e) 25+[
25

t=-2 4 cos(g -q) -g +‘sin(q) + 1/‘12—(]“
az

s

7. Comepxanue oTdera u ero opma

OTtyer o paboTe JOIKEH COJAEPIKATD:
1. Homep 1 Ha3BaHue paboThI.

2. llenmu paboTHI.

3. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

4. DxkpanHble (HOPMBI M JIMUCTUHT TPOTPAMMHOTO KOJa, IOKa3bIBAIOIINE

MOPSJIOK BBITIOJIHEHHSI PA0OTHI, M PE3YIbTAThI, MOJYYECHHBIE B X0/I€ €€ BBHIITOJTHCHHUS.
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OTyeT 0 BBINOJIHEHUHT pa6OTI>I B IIMCBMCHHOM BHJC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTposbHBIE BOPOCHI

1. Kakue (aiinbl onuceiBaroT kiacc Gpopmbl?

2. Kakwue nmericTBusi HEOOXOIUMO BBITIONHUTE TSI CO3TaHMs 00paboTInKa

CoObITUS?

3. I'me omwmceiBaeTcs koa o0pabotunka coObiTua? B kakom daiine
peructpupyercs 00padboTunK cOOBITHS (METO MPUBSA3BIBACTCS K COOBITHIO)?

4. Kak noJiy4uTh AOCTYII K KOOPJIMHATAM KypCcopa MbIIIHU?

5. Kakoii kimacc coaepKUT METOIbI, pealu3yIonue MaTeMaTudeckue QyHKInn?

9. Cnucok auTeparypbl

I[J'I?I BBIITOJIHCHU S pa6OTI>I, IIpH IIOAT'OTOBKC K 3alIHUTC, d TAKKC JJIsI OTBCTA HA

KOHTPOJIbHBIE BOIIPOCHI PEKOMEHAYETCS UCITOIb30BaTh CIEAYIINE HCTOYHUKU: [6].
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I[TPAKTUYECKAA PABOTA 17. IPUMEHEHUME 2JIEMEHTOB
YITPABJIEHNA B [TIPUJIOXEHUAX WINDOWS

1. Llens u conepxanue

[leas paOOTHI: M3YYUTH MPUHIIUAIIBI HCTIOIL30BAHMS CTAHIAPTHBIX JIEMEHTOB
yIpaBJICHHs B puiiokeHusx Windows.

3agaun pabOTHI:

— HAYYUTHCSI UCTIOIH30BATh KHOIKH, (PPaXKKH, MIEPEKITI0YaTEIH;

— HAYYHUTHCSI UCITOIH30BATh CITMCKH, BBITIAAIONINE CITUCKH,

— HAy4UTHCA .

2. TeopeTnueckas 4acThb

[lonumaHue uepapxuu KJIaccoB 3JEMEHTOB ympasiieHus Windows wnmeer
Ba)XHOE 3HAUYEHUE MPU MPOESKTUPOBAHUU UHTEP(ENHCOB MOJIB30BaTENsI, 0COOCHHO MPU
pa3paboTKe COOCTBEHHBIX 3JIEMEHTOB YIPABIICHHUS.

B npoctpanctBe umen System.Windoiws .Forms ecTb 0iuH 0COOEHHBIN Kiacc,
ciyKamui 0a30BbIM I MOYTH KaXKIOrO CO3/1aBa€MOT0 3JEMEHTa YIPaBJICHUS U

dbopmel. I10 System.Windows.Forms.Control. Knacc Control peanusyer 6a3oByto
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(GYHKIMOHATBHOCTh CO3/IAaHUS W OTOOPAKEHMSI BCETO, YTO BHUJIAWT I0OJH30BATENb.
Kinacc Control ynacnenoBan ot kiacca System.ComponentModel.Component. Kinace
Component obecneunBaer Control Bcelt HE0OX0AUMON MHMPACTPYKTYpPOM, KOTOpAs
norpedyercst Juisi TOro, YToObl €ro MOKHO OBbLIO IMEpeTacKUBaTh HA MOBEPXHOCTD
MIPOCKTUPOBAHUS B BU3yaJIbHOM KOHCTPYKTOPE M MTOMEIIATh B Ipyroit o0wekT. Kiacc
Control mpenocTaBisieT OrPOMHBIA  CHHUCOK  (DYHKIIMOHAIBHOCTH  KJIaccam,
yHacJIeIOBaHHBIM OT HETO.

Pa3mep 1 MecTOmoI0KeHNEe JIEMEHTa YIIPABJICHHS OMPEACIIIeTCS CBOHCTBAMHI
Height, Width, Top, Bottom, Left u Right, Hapsiny ¢ monoiHSOMKUME UX CBOHCTBAMU
Size u Location. OTinune Mexy HUMU B TOM, uTto cBoiictBa Height, Width, Top,
Bottom, Left u Right npuaUMarOT 11eT09MCICHHBIC 3HAYCHUS, SiZe — CTPYKTYpyY Size,
a Location — ctpyktypy Point. Ctpyktypsl Srze u Point conepxat Bepcun KOOpAUHAT
X,Y. Ctpyktypa Point 00bIYHO CBsSI3aHA C MECTOIOJIOKEHUEM, a SizZ€ 3a/1a€T BBICOTY
U mHpoTy oObekTa. Size u Point ompeneneHsl B MpPOCTpaHCTBE HMEH System.
Drawing. O6e CTpyKTypbl OY€HBH MOXOXXHM B TOM OTHOUIEHUH, YTO MPEACTABISIIOT
napy KoopauHaT X,Y, HO TaK)Ke UMEIOT TIePErPYKEHHBIE ONEpaiy sl 00JIeTICHIS
CpaBHEHHUSI M TIpeoOpazoBaHus. Tak, HampuMmep, JIB€ CTPYKTYpbl Size€ MOMXHO
ckianbiBaTh BMecTe. B crpykrype Point onmepanus Addition mepeonpenenena Tak,
YTO MOHO MPUOABIATH CTPYKTYpY Size k Point u momydats HoBoe 3HaueHue Point.
O1o obecnieunBaer »GdekT NpuOaBICHUS PACCTOSIHUS K MECTOMOJOXKEHHUIO C
MOJIYYCHHEM HOBOTO MECTOIOJIOKEHUS, YTO OYeHb YIO0OHO, €CIu HYKHO
JTUHAMUYECKH CO3/1aBaTh (POPMBI U 3JIEMEHTHI YIIPABICHHUS.

CaoiictBo Bounds Bo3Bpamaer 06bekT Rectangle, mpeacrapnsromniuii 001acTh
dJIEeMEHTa yMpaBlieHUs. JTa 0OJacTh BKIIOYACT JIMHCHKW TPOKPYTKH W TaHETh
3aroyioBka. Rectangle — Takxe wacTh mpocTpaHcTBa WMEH System. Drawing.
CaoiictBo ClientSize — 310 cTpyKTypa Size, mpeAcTaBisoIIas KINCHTCKYI 00J1acTh
3JIEMEHTA YIIPaBJICHUS, MUHYC JIMHEUKH MPOKPYTKH U TIAaHEh 3ar0JI0BKA.

PointToClient u PointToScreen — wMeTtonbl mnpeoOpa3oBaHus, KOTOPHIS
npuHuMaroT Point u Bo3BpamarwT Point. Meron PointToClient npunumaer Point,

MNpCACTABAIOINYO 3KPAHHBIC KOOPAWHATBI, U TPAHCIUPYCT UX B KOOPJAWHATHI,
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OCHOBaHHBIE HA TEKYIIEM KIMEHTCKOM OOBeKTe. DTO yA0OHO Uil OIeparuii
neperackuBanus. Meton PointToScreen BBITOJNHSIET NPSMO MNPOTHUBOIMOIOXKHYIO
ONepalni0 — NPUHUMAET KOOPAMHATHI KIMEHTCKOTO OOBEKTa U TPAHCIHUPYET UX B
sKpaHHble KoopauHaThl. Metoasl RectangleToScreen u  ScreenToRectangle
BBINIOJIHAIOT T€ ke QyHKUUU cOo cTpyKTypamu Rectangle Bmecto Point.

CpoiictBo Anchor mnpukpemiser Kpail 3JeMeHTa YIpaBlI€HUS K Kparo
POAUTENBCKOrO JIEMEHTA. JTO OTJIIMYAETCS OT CTBIKOBKHM TEM, YTO HE YCTAHABIMBACT
IpaHb IO POJUTEIBCKOMY 3JIEMEHTY, @ YCTAHABJIMBAET HEKOTOPYIO IOCTOSIHHYIO
JUCTAaHIMIO OT Kpas. Harmpumep, eciiv nociie NpuKperieHus: MpaBoro Kpas 3JeMeHTa
YOPABJICHHUS K MPaBOMY Kpaw POJUTENBCKOTO 3JIEMEHTa pa3Mep pPOIUTENHCKOTO
arieMeHTa Oy/leT U3MEHEH, MPaBblid Kpail TOUEepHETo JIEMEHTa OCTAHETCSl Ha TOM Ke
pPacCTOSIHUM OT TMPaBOTO Kpasi pPOIUTENbCKOTO 23neMmeHnta. CpoiictBo Anchor
IpUHUMAaeT 3HaueHue Tuna nepeunciieHus AnchorStyle. Ilepeuncnenue BkIOUYaeT
caenyromnue 3HadeHus: Top, Bottom, Left, Right u None.

C BHEWIHMM BHJIOM 3JIEMEHTa yIpaBlieHusi cBsizaHbl cBoiicTBa BackColor u
ForeColor, koropsle npuHuMatoT 3HaueHus tumna System. Drawing.Color. CBolicTBO
BackGroundlmage npunumaeT B kadyecTBe 3HaueHHsI oOBeKT Ha Oa3e Image. Kmacc
System. Drawing. Image — 3T0 aOcTpakTHBIN KJacc, UCIOJIb3yeMblid B KayecTBE
0azoBoro ais kinaccoB Bitmap u Metafile.

CaoiictBo Backgroundlmagelayout ucnonb3yer nepeuncienue Imagelayout
JUIsl YCTAHOBKM peXHMa BbIBOJA TIpadUyecKoro HU300paKeHHs] B DBJIEMEHTE
ynpasieHus. Jlonmyctumbimu 3HaueHusiMu sasisitores Center, Tile, Stretch, Zoom wu
None.

CgoiictBa Font u Text uMeroT feno ¢ oroOpaxeHueMm Tekcta. YToObl UBMEHUTh
Font, motpebyetcst co3gath 00bekT Font. [Ipu coznanuu oobekTa Font ykaspiBaercs
uMs mpudTa, pasmMep U CTUIb.

Jlnst BBIMOAHEHUS pabOThl HEOOXOAMMO M3YYHTh TEOPETUUECKHUE OCHOBBI
IPOEKTUPOBAHMUS C HUCIIOJIB30BAHUEM CTAHJAPTHBIX 3JEMEHTOB  YIPABIICHHUS

onomuorexku .NET Framework.
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Kunacc. Button. Knacc Button npeacraBisier npocTyr0 KOMaHJAHYI0 KHOIIKY U
HacneayeTcs: oT kiacca ButtonBase. Haunbonee wacto nmpuxoauTcss mucaTh KOJ st
o0pabotku cobwitusi Click xkHomku. B cnemyromem ¢parmeHTe Koja peann3oBaH
o6pabdotunk coObiTuss Click (0oO6paboTka gaHHOTO COOBITHS HE TIPEACTaBISCT
cinoxnocteil). C nmomompio Meroaa PerformClick moxHO smynupoBarh coObITHE
Click na xHomke 0e€3 peaJbHOTO IETYKAa HAa HEH MOJIb30BATEIEM, YTO MOXKET
IPUTOAUTHCS JUIsl TECTUPOBAHMS TTOCTPOEHHOTO MOJIb30BATENLCKOTO UHTEpdeiica. B
OKHE TaK)X€ MMEETCs MOHATHE KHOMKHU MO YMOJIYaHHIO, HA KOTOPOl aBTOMAaTHYECKU
COBEPILIAETCS MIETYOK, €CIIU M0JIb30BATENIb HAKUMAET B 3TOM OKHE KiaBuiry «Enter».
UtoObl MACHTUPUIUPOBATH KHOIMKY Kak KHOMNKY IO YMOJYaHHUIO, B (QopmMme,
coJiepiKallle ATy KHOMKY, HEOOXOJMMO YCTaHOBUTH CBOMCTBO AcceptButton B

00BEKT KHOIIKH.

Knacc CheckBox (puc. 22.1). Dnement ympasnenus CheckBox Ttaxxe
yHacienoBaH oT ButtonBase u ncnonb3yercs Ui mpueMa JByX WU TPEX COCTOSHUMN
OT TI0JIb30BATEIS.

[¥] ¥manam aeToMamveckn
|¥| Coxpansms pezynsTams

JBHPEITS DKHD SETOMSTAYECHH

Pucynok 22.1 — Baemauit Bug CheckBox.

Ecmu ycranoButh cBoiictBo ThreeState B true, To cBoiictBo CheckState
anemerTta CheckBox cMoXeT mpuHMMATh OJHO MX TPEX 3HAYCHUU IMEPECUUCIICHUS

CheckState, onncanusix B Ta0m. 22.1.

Tabmuma 22.1 — Cocrosarust CheckBox (Bo3MOHbIE 3HAUEHUSI MEPEUUCITICHUS

CheckState).

3HaueHUEe Onucanue
Checked ®i1a’KOK UMEET OTMETKY.
Unchecked @d1ak0K HE UMEeT OTMETKH.
Indeterminate B srom cocrosHuM  (rmaxxok  CTAHOBUTCS  CEPBIM
(HeompeieIEeHHOE COCTOSTHUE).
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Cocrosiune Indeterminate ymoOHO, KoOrja TIOJIB30BaTelb JIOKEH OBITh
YBEJIOMJICH, YTO OTIIMS HE YCTaHOBJEHA. Eciin Hy)XHO OyJIeBCKOE 3HAYCHHUE, MOYKHO
npoBepuTh cBoiicTBo Checked.

CoOwiTust  CheckedChanged wu  CheckStateChanged Bo3HukaroT, Koraa
m3Mmensitorcss 3HaueHus cBOMCTB CheckState m Checked. Jlna duaxkka ¢ Tpems
COCTOSIHUSAMHM TIOHamoOmuTcs mpucoequHuTbess K cobpiThio  CheckStateChanged.
[TepexBaT 3TUX COOBITHH MOXKET OBITH IMOJIE3EH JUIsl YCTAHOBKH JPYTUX 3HAYCHUH,
OCHOBaHHBIX Ha HOBOM cocTostHuN CheckBox.

Kinacc RadioButton (puc. 22.2). IlepexitodaTensb (KHOMKUA OMIUI) — 3JEMEHT
yIIpaBJICHUs, YHACIEAOBaHHBIN OT ButtonBase.

@ CraHpspTHaR yoTEHOBKE
MonHzas yoTaHoBKE

BeifopoyHaR Yo TAHOBKE

Pucynok 22.2 — Buemnuii Bug RadioButton.

[lepexmrouaTen OOBIMHO HCHONB3YIOTCS B rpynne. Ilepekimtouarenu
MO3BOJISIIOT MOJB30BATENI0 BBIOMPATh OJIHY M3 HECKOJNbKUX onuuil. [Tpu Hammuuu
HECKOJIBKUX 3JIeMeHTOB ympaBiieHus RadioButton B ogHOM KOHTEiHEpE, TOJBKO
OJIMH U3 HUX MOXET OBbITh BBIOpaH B OJIMH U TOT K€ MOMEHT BPEMEHH.

CBoiicTBO Appearance NpPUHUMAET 3HAYCHUE IEpEUUCIICHHs] Appearance,
KOTOpbIM MOKeT ObITh Button 6o Normal. B cinyuae ycranoBku 3Hauenus Normal
NEPEKITI0YATENb BRIMISIAUT KaK MAJICHbKUI KPY>KOUYEK ¢ METKOU psAoM ¢ HUM. Bribop
NEPEKIII0YaTEINs 3a0JIHAET 3TOT KPY>KOK, @ BEIOOp JIPYroro nepextovaresiss CHUMaeT
OTMETKY C TEKYIIETrO0 BBIOPAHHOI'O MEPEKIIoYaTeNsl U KPYXKOK JefaeTcs MmycThiM. B
cllydae yCTaHOBKM 3HaueHHs Button sneMeHT ympaBieHHS BBITISAUT TOJ00HO
CTaHIAapTHOM KHOIIKE, HO paboTaeT KakK IEepeKiouaTeslb — €ro BbIOOp O3HAayaeT
BKJIIOUEHUE (BIaBIMBaHKUE KHOIIKH), @ OTKa3 OT BHIOOPa — BBIKIIOUEHHE (CTAaHAAPTHOE

MOJIO’KEHHE KHOIKH).
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CpoiictBo  CheckedAlign ompenensieT MECTOMOJIOKEHUE KPYXKKa IO
OTHOIIEHUIO K TeKCTYy MeTKH. OH MOXET ObITh HaJl METKOM, C JTF0OOM CTOPOHBI OT HEE
JA100 1OJI METKOM.

Co6wiTne CheckedChanged muunuupyercs npu J000M U3MEHEHUHM CBOWCTBA
Checked. Oto mo3BosisieTr mpeAnpuHUMATh ApPYyrue JEHWCTBHS HAa OCHOBE HOBOIO
3HAYCHUSI DJIEMEHTA yIPABIICHHUS.

Knaccet ComboBox, ListBox u CheckedListBox (puc. 22.3). DnemMeHTHI
ynpasinenusi ComboBox, ListBox u CheckedListBox ynacnemoBanbl oT kiacca
ListControl. DToT Kilacc mpeaocTaBisieT HEKOTOPYH 0a30BYI0 (hYHKIIMOHAIBLHOCTH
yOpaBiieHus] crickamMu. Hambosiee BaKHBIC acCIeKThI HCIOJB30BaHUS CITMCOYHBIX

9JICMCHTOB YIIPABJICHHUA COCTOAT B I[O6aBJ'IeHI/II/I JaHHBIX H BBI60pe JaHHBbIX H3

CIIMCKA.
HEEEMWET
l:] LyipexTop ~| Mparpammuct
Yoopiwaa | Aranamak
R REES— V] Dupexrop
F YhopLLmLa
DupexTop Al
Veopuwmua Il Mnaeroi wrixeriep |
[ MEsHeIl MHXEHED
a) 0) B)

Pucynox 22.3 — Buenmauii Buj cnuckoB: a — ComboBox; 6 — ListBox;

B — CheckedListBox.

Ha BBIOOp criricka BAHSIET TO, KaK OH JOJIKEH HCIIOIH30BATHCS, ¥ TUIT JAHHBIX,
KOTOpble OyIyT TIOMENIEHbl B CHUCOK. Ecam ecTh HeEoO0XOAMMOCTh  BO
MHO>XECTBEHHOM BBIOOpE, WJIM €CJIHM TOJb30BAaTEII0 HYXXHO BHUACTh HECKOJIBKO
DJIEMEHTOB B CITMCKE B OJHO M TO XK€ BPEMsl, TO ISl ATOTO JIYUIIIe BCETO MOJOUIYT
ListBox u CheckedListBox. Eciau B 1106011 MOMEHT BpEMEHHU B CITUCKE MOXKET OBITh
BBEIOpAH TOJIBKO OJIMH 3JIEMEHT, TO mpeamnodecTs ciemxyer ComboBox.

Jnst no0GaBiieHUs! 2JIEMEHTOB B CIIMCKU HEOOXOIUMO OOPATUTHCS K KOJUIECKIIUU

ListBox.ObjectCollection, koTopas qocTyriHa 4yepe3 CBOMCTBO Items crmcka.
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IToCKOJIbKY KOJUICKITUS XPaHUT OOBEKTHI, B CIHUCOK MOXKET OBITH J100aBJCH
mo6oit gomyctumblil Tun .NET. UToObl uaeHTUGUUIMPOBATh 31€MEHTHI, HEOOXOIUMO
YCTaHOBUTH JIBA BaXKHBIX CBOMCTBa. llepBbiM cBoiicTBOM sBisiercs DisplayMember.
Ero nactpoiika coobmaer ListControl, kakoe CBONCTBO 0O0BEKTa OKHO OBITh
oToOpaxxeHo B criucke. [[pyroe coiictBo — ValueMember. OHo nipeacTaBisier coboi
CBOMCTBO O0BEKTa, KOTOPOE JOKHO BO3BpAIAThCS B KadecTBE 3HaueHus. Eciu B
CIUCOK ObLIM J00aBIEHbI CTPOKHU, JUIsl 00OMX CBOWCTB 10 YMOJYAHUIO UCTIOIb3YIOTCS
CTPOKOBBIC 3HAUCHUSI.

[locne 3arpy3ku JaHHBIX B CIHUCOK [JIi WX TIOJYYEHUS] MOTYT OBITh
ucnoab3oBaHbl cBoiicTBa Selectedltem u Selectedlndex. CaolictBo Selectedltem
BO3BpaIlaeT 0ObEKT, BHIOpAHHBIM B JTaHHBIM MOMEHT. Eciu cnucok mpeamnosaraer
MHO>XECTBEHHBIM BBIOOpP, TO JTOJDKHA MPUMEHATHCS Koyuekmus Selectedltems s
MOJIy4eHHS BRIOPAHHBIX AJIEMEHTOB.

Ecnu nns wanonHenust cnucka npumensiercs DataBinding, To cBolicTBO
SelectedValue BepHer 3HaueHuEe CBOMCTBA BBIOPAHHOTO O0BEKTa, KOTOpOe OBLIO
YCTaHOBJIEHO B cBoiicTBe ValueMember.

Onement ComboBox — 3T0 KOMOWHAIUs TOJNS PENAKTHUPOBAHHUS M OKHA
ciucka. Ctunb ComboBox 3amaercst ycraHoBkoi B cBoiictBe DropDownStyle

3HaueHus nepeuucienus DropDownStyle (Tabnuna 22.2).

Tabmuma 22.2 — Ctunu ComboBox (BO3MOXHBIE 3HAUCHUS TEPEYUCICHUS

DropDownStyle).
3HaueHue Onucanue

DropDown TekcToBass 4YacTh KOMOMHHUPOBAHHOTO CIIHCKA JOIYCKaeT
peIaKTUPOBAHUE, U TOJIb30BATEIM MOT'YT BBOJIUTH 3HAUECHUE.
Tak)ke OHM MOTYT II€JIKATh Ha KHOIMKE CO CTPEIOYKOM, YTOOBI
0TOOPa3UTh PACKPHIBAIOIIUICS CITUCOK PJIEMEHTOB.

DropDownList TekcToBass  4YacTb  HE  JOINYCKAaeT  pPEAAKTUPOBAHUE.
[Tonb30BaTenu TOMKHBI BHIOUPATh 3HAUEHUS U3 CIUCKA.

Simple [Tomo6Ho DropDown, HO CHUCOK SBISIETCS IOCTOSITHHO
BUJIUMBIM.
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Knacc DateTimePicker (puc. 22.4). Dnement ympasienusi DateTimePicker
M03BOJISIET BEIOMPATh 3HAYCHHE JIaThl MU BPEMEHH (MJIM TO U JPYroe) BO MHOKECTBE
pasHbix popmartoB. 3nauenne DateTime MoxHO 0TOOpa3uTh B IOOOM CTaHAAPTHOM
dbopmare Bpemenu u natel. CoiictBo Format mpuHUMaeT 3HaYeHUE MEePEUUCICHHUS
DateTimePickerFormat, koropoe ycrtanaBiauBaer ¢opmar Long, Short, Time wunmu
Custom. Eciu cBoiictBo Format ycranoBneno B DateTimePickerFormat .Custom, c
nomoiplo cBoiictBa CustomFormat MOXHO 3alaTh CTPOKY, MPEACTABIISIONIYIO

dbopmar.
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[ ] Cerogen: 02.10.2014

Pucynok 22.4 — Buemnuii Bug DateTimePicker.

CaoiictBo Text Bo3BpamiaeT cTpoKoOBO€ IpeacTaBieHue 3HaueHus DateTime, a
cBoiictBo Value — oOwekT DateTime. C momomrsio cBoiictB MinDate u MaxDate
MO>XHO YCTaHaBJIMBATh MaKCHUMallbHO€ M MHUHUMAajbHOE 3HaueHus naar. Korga
MOJIb30BATEINb MIEIKACT Ha CTPEJIKE BHU3, OTOOpa)kaeTcsl KaJleHIaph, MO3BOJISIONIHIA
BbIOpaTh Aary. JlocTynHbI CBOMCTBA, KOTOPBIE MO3BOJSIOT U3MEHUTh BHEIIHUNA BUJ
KaJleHJapsi, yka3arb (POHOBBIE LIBETA 3aroJiOBKa U MeCAILa, a TaK)Ke LBETAa NEPEIHErO

IIJ1aHa.

3. O6opynoBaHuEe U MaTEPUATIBI

Jns BBIMOJIHEHUST  PabOThl PEKOMEHJIYETCS HCIOIb30BaTh MEPCOHAIBHBIN
KOMIIBIOTEP CO CIEAYIOIIMMH XapaKTepucTUKamu: 64-pa3psannbiii (x64) npoueccop ¢
tTakToBOM yactoToil 1 I'T'1 1 BeIlIe, onepaTuBHas aMAaTh — 1 I'0 uBbIIe, cCBOOOHOE

JMICKOBOE MPOCTPaHCTBO — He MeHee 1 ['6, rpaduueckoe
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ycTpoiictBo DirectX 9. IlporpamMmmHOoe obOecrniedeHre: oOIepaldoHHas CHCTeMa

WINDOWS 7 u Beiite, Microsoft Visual Studio 20112 u Brime.

4. YKa3aHus 110 TEXHUKE 0€30ITaCHOCTH

Texnuka 0€30MACHOCTH TP  BBITIOJIHCHUH paboThl  ompenenseTcs
OOILIEPUHATON JUIsl MOJIb30BaTENCH MEPCOHAIBHBIX KOMIBIOTEPOB. CaMOCTOATEIBHO
HE TMPOU3BOJIUTh PEMOHT IMEPCOHATILHOTO KOMIIBIOTEpPA, YCTAaHOBKY M YJaJCHUE
IPOrPaMMHOT0 OOECIIEYEHUS; B ClIy4ae HEHMCIPABHOCTU MEPCOHAIBHOTO KOMIIBIOTEPA
coO0IIUTHL 00 ATOM OOCITY)KMBAIOIIEMY IepCOHay JabopaTopuu; HE KacaTbCs
AIEKTPUUYECKUX  PO3ETOK  METAUIMYECKUMHM  MpeaMeTramu; pabodyee  MecTo
MOJIb30BATEIISI IEPCOHAIBHOTO KOMIBIOTEPA AOJKHO COAEPKATHCA B YHUCTOTE; HE

paspemacTCsa BO3JIC ICPCOHAIILHOI'O KOMIIBIOTCPA IPUHUMATD IMUIIY, HAITUTKH.

5. MeTonuka 1 opsiIOK BBITTOJTHEHHS paOOThI

JUis  BBINIOJIHEHUS paboThl  HEOOXOJUMO  BBIIIOJHUTH
CIEAYIOLIYIO IIOCJIEN0BATENBHOCTD AEHCTBUM:

1. Co3paiire npoekt npunoxxenust Windows Forms B cpene MS Visual Studio.

2. PeanunsyiiTe MeTONbI AJ1 BBIYUCIICHUSI BBIPAXKEHUN B COOTBETCTBUU C
BapHAHTOM HHJIMBUIYaJTbHOTO 33/1aHUA.

3. Ilpu mnpoektupoBanuu (GOopMbBI HEOOXOIUMO YUUTHIBATH CJEIYIOIINE
O0COOEHHOCTH 3a/1a4u:

— BBIPOKEHUE MOXKET OBITh BBIYHCICHO JBYMS Pa3IUYHBIMH CHOCOOAMH, TO
€CTb II0JIb30BaTENIb JOKEH MMETh BO3MOXKHOCTH BbIOpaTh METOJl pacuera
(mogyMmaiiTe, Kakoi 1€MEHT YNpaBICHUS TOAXOUT JUIsl 3TOr0 0O0JIbLIE BCEr0?);

— B MpaBOW YaCTH BBIPAKEHHUS NPUCYTCTBYIOT HEU3BECTHBIC IMEPEMEHHBIC,
KOTOpBIE MOJIb30BaTENIb MOXKET BBOAUTH C KJIaBUATYPhl B TEKCTOBBIE TOJIS;

— B HEKOTOPBIX BBIPAXKEHUIX MPUCYTCTBYIOT KOI(PPHUIIMESHTHI, BBIOOpP 3HAYCHHIA

KOTOPbIX H€06XOI[I/IMO peain30BaTh C IOMOIIBIO PA3JIMYHBIX CIIMCKOB.
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NunuBuayansHOE 3aJaHAE.
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7. Coneprxkanue oT4yera u ero popma

OTtuer Mo paboTe JOJIKEH COJAEPIKATD:

1. Homep u Ha3BaHue paboThI.

2. llenn paboTHL.

3. OTBeTHl HA KOHTPOJILHBIE BOITPOCHI.

4. Dxpanabsie GOpMBI W JUCTUHT MPOTPAMMHOTO KOJZia, TOKAa3bIBAIOIINE
MOPSAJIOK BBITIOJIHEHUSI PA0OTHI, U PE3yJIbTaThl, NOJIYYEHHBIE B X0/1€ €€ BBIITOJHEHHUS.

OTyeT 0 BBINOJIHCHUH pa6OTBI B IIMCBMCHHOM BHUJIC CAACTCA IIPCIIOAABATCIIIO.

8. KoHTpoJsibHBIE BOIPOCHI

1. Kakoe coOwsiTHe »syemeHTa ympaBieHus Button oOpabaTsiBaeTcsi B
porpaMMax yamie Bcero?
2. Jlns wero mpennazHauen kommoHeHT CheckBox? HazoBuTe OCHOBHEIC

ceomcTBa kiacca CheckBox.

3. Onuiute HasHaueHue deMenTa RadioButton. Kakoli BHEIIHMIT BUT MOXKET
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IPUHMMATh JAaHHBIM KOMIIOHEHT? Ha3oBuTe OCHOBHBIE CBOMCTBA  KJjacca
RadioButton.

4. HazoBuTe KJacChl KOMIIOHEHTOB [JIS IPEJCTABICHUS CHUCOYHOM
uHdopMaIuu.

5. Onumure ocHoBHBIE cBolicTBa kiacca ListBox. Uem xomomuer ListBox

oriimyaercs oT CheckedListBox?

9. Cnucok auTeparypbl

I[JISI BBIITOJIHCHU L pa6OTBI, IIpU IMOATOTOBKE K 3allIUTC, a TAKKC AJIs1 OTBCTA HaA

KOHTPOJIbHBIE BOIPOCHI PEKOMEHIyETCSI UCII0JIb30BaTh CJIEYIINE UCTOYHUKU: [6-8].



3AKJIIOYEHUE

B yue6HOM mocoOuu npecTaBiaeHbl METOMYECKUE YKa3aHUSK JTa00PATOPHBIM
paboTam, KOTOpbIE MOMOTAlOT CTYACHTaM OCBOUTH MPOTPAMMHUPOBAHUE KaK POJ
JesTeIbHOCTH. YuebHoe mocobue (JlabopaTOpHBIA MPAKTUKYM) MO JAMCLUIIINHE
«OCHOBBI QITOPUTMUBAIMU U MPOTPAMMUPOBAHUS» MPEAOCTABIAIOT CTYJCHTAM
HEOOXOJMMBIA  TEOPETUYECKUN MaTepuall, a TakKe IMO3BOJSIOT MOJYYHUTh
MPAKTUYECKUE HABBIKU JUTSI TATBHEHIIIETO cCaMOO0yUeHHUS, PA3BUTHSI CBOMX HABHIKOB.

Matepuan nabopaTOpHBIX paOOT MpelcTaBlieH Ha 0a3e COBPEMEHHOW Cpeibl
pa3pabOTKu MPOrpaMMHBIX CPEACTB — HWHTETPUPOBAHHOM cCpelpl  pa3padOTKu
Microsoft Visual Studio. TexHomoruu, 1OCTyMHBIE Pa3pabOTINKY C UCTIOIb30BAaHUEM
nanHoit IDE, HempepblBHO COBEpIICHCTBYIOTCA W TPEOYIOT OT MpOorpaMMHUCTa
HEMIPEPBIBHOTO  TIOBBIMIEHUS TpodeccHoHaabHOTO ypoBHA. IlOMHBIA — CHEKTp
BO3MOXHOCTH IDE MS VS BpIXOAMT Janeko 3a paMKH JaHHOTO y4eOHOTo mocoowus,
HO BBINOJIHEHHE 3aJaHuil J1abOpaTOPHOrO MpaKTUKyMa OOECHedYMBAaET CTYIEHTOB
3HAHHUSIMH, BOCTPEOOBAaHHBIMHA Ha COBPEMEHHOM PBIHKE TPY/Ia.

B kadecTBe OCHOBBI MOCTPOEHHUS JTA0OPATOPHOTO MPAKTHKyMa MPEIIoKeHA
texnonorus MS NET Framework. [lanHas TeXHOJIOTHSl MpejaracT IIUPOKUN
CHEKTp aJITOPUTMOB M TEXHOJOTHH pPa3pabOTKH MPOTPAMMHOTO OOCCIICUCHHS:
MIUPOKUA HaOOp OMOIMOTEHYHBIX THIIOB; CIEIHMATM3UPOBAHHBIE CUHTAKCUYECKHE
KOHCTPYKITUH; COBPEMCHHBIC TPUMHUTHBBI IMPOTPAMMHUPOBAHUS; KOMITOHEHTHI
pa3paboTku rpaguIeCKuX MPUIOKEHUI; KITacChl IJis1 pabOThI ¢ 00beKTaMu (paitioBoit
cucteMbl. Bce mpencraBieHHbIE TEXHOJOTUM B paMKaX OJIHOTO SI3bIKA IMO3BOJISIOT
CTyICHTaM TIOJIyYUTh TPAKTUYECKUH  OMBIT  WCIOJIB30BAHUS  COBPEMEHHBIX

WHCTPYMEHTOB Pa3pabOTKH MPOTPaMM.
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MUWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUA

POCCUIICKOM OEJIEPALINN
(Dez[epaanoe rocyJapCTBEHHOC aBTOHOMHOC
O6pa30BaTeJ'IBHOG YUIPEKACHUEC BLICIICTO 06pa30BaHI/I$I
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

MeToanueckune yKasaHus

IO BBIMTOJHEHHUIO MTPAKTHYECKHUX 3aHATHI
o qucnuiuinHe « MTHpOpMannoHHbIE TEXHOIOTHH W IPOTPAMMHUPOBAHUE)
i cTyaeHTOB HampaBieHus moaroToBku 15.03.04 ABToMAaTH3AIMSI TEXHOJIOTHIESCKHUX MPOIIECCOB U MPOU3BOCTB,
HaIpaBJICHHOCTH (poduiis) MHPOPMAITHOHHO-YIPABIISIONINE CUCTEMBI

(3JIEKTPOHHBIN JIOKYMEHT)



1 BBoA n BbIBOA AaHHbLIX, onepaTtop npucBavBaHuUA

Bce BXOJHBIC U BBIXOJIHBIC JAHHBIC B 3a/JaHUAX 3TOM T'PYIIIBI ABJIAKOTCA BCOIC-
CTBCHHBIMHU YHUCJIaMH.

Begin1-. Jlana cropona xBanpara a. Haiitu ero nepumetp P = 4 «.

Begin2-. Jlana cropona kBanpara a. Haiitu ero riomans S = a2.

Begin3-. /lansl cTopoHbI npssMoyroibHHUKa @ u b. Halitk ero mmomans S = a-b u
nepumetp P =2-(a + b).

Begind . Jlan nuamerp okpyxkHoctu d. Halitm ee mmuny L = md. B kadectBe
3Ha4YEeHUs TT UCTOJIb30BATH 3.14.

Begin5-. /lana nmuna pebpa xyba a. Haiitn oObem kyOa V' = @ u miomaas ero
MOBEPXHOCTHU S = 6-a2.

Begin6 . Jlausl muHbI pebep a, b, ¢ NpIMOYToapHOTO mapaienenunena. Haitu
ero oowsem V = a-b-c m mnomanp noBepxuoctu S = 2-(a-b + b-c + a-c).
Begin7 . Haiitu miuHy OKpy»HOCTH L W TUIOIMIAas Kpyra S 3aJaHHOro paauyca R:

L=2R, S = 1m-R2,
B kauectBe 3HaueHus 1T UCMOIB30BaTh 3.14.
Begin8-. Jlausl nBa uncna a u b. Halitn ux cpeonee apugpmemuueckoe: (a + b)/2.
Begin9-. Jlanbl 1Ba HeoTpHLATENbHBIX Yncna a 1 b. Halitn ux cprednee ceomempu-
yeckoe, TO €CTh KBAJPATHBIA KOPEHb U3 UX MPOM3BEICHUS:  a-b.
Begin10-. /lanbl 1Ba HeHyNeBbIX YKcia. HaliTi cymMMy, pa3HOCTb, TIPOU3BEACHUE U
YaCTHOE UX KBAJIPaTOB.

Begin11-. Jlans nBa HeHyeBbIX uncia. Haiitu cymMy, pa3HOCTh, POU3BEICHUE U
YaCTHOE UX MOJYJIEH.

Begin12-. Jlansl kaTeThl IPSIMOYTOIBHOTO TPEYroJibHUKa a u b. Halitu ero

THIIOTEHY3Y ¢ U niepumerp P

Begin13-. Jlansr aBa kpyra ¢ oOmmM HEHTpOM U paamycamu R1 u Rz (R1 > R2).
Haittu nomaaun 3tux Kpyros S1 ¥ Sg, a Takke MIOWAAb S3 KOJIbIA, BHEITHUN
pagnyc KOTOPOrO paBeH Ri, a BHYTPEHHUN PaguycC paBeH Ro:

S1 = 1m(R1)?, Se = mM(R2)?, S3 =81 - Se.
B xauecTBe 3HaueHus 1T UCHOIB30BaTh 3.14.

Begin14 . Jlana miunaa L okpyxHoctd. Haiitu ee pamuyc R w miomanb S Kpyra,
OTPAaHUYEHHOTO ATON OKPY)XKHOCThIO, yUHUThIBasi, uto L = 2-T- R, S = m-R2. B
Ka4yeCcTBE 3HAYEHUs TT UCIO0JIb30BaTh 3.14.

Begin15-. Jlana miomans S kpyra. Haiitu ero nuamerp D u JyinHy L OKpPY>KHOCTH,
OTPaHMYUBAIONIEH ATOT KPYT, YUuThiBas, uto L = 2-TF R, § = m-R2. B xauectBe
3Ha4Y€HHUs TT UCTIOIB30BaTh 3.14.

Begin16 . Haiitu paccTosiHue Mexay IByMsl TOYKaMHU C 3aJJaHHBIMH KOOpIMHATA-



MU X1 M X2 Ha YHCJIOBOM OCH: |x2 — X1|.

Begin17 . Jlausl Tpu Touku 4, B, C Ha uuciaoBoii ocu. Halitu mmnel otpe3koB AC

u BC u ux cymmy.

Begin18-. /lausr Tpu TOouku A, B, C Ha uucimoBoi ocu. Touka C pacrmoiioskeHa

Mexnay Toukamu 4 u B. Haiitu npoussenenue quH otpe3skoB AC u BC.

Begin19°. Jlanbl KoOpIUHATHI BYX MPOTHUBOMOIOKHBIX BEPIIHH MPAMOYTOJIbHHKA:

(x1, y1), (x2, y2). CTOpOHBI MPSMOYTOJIbHUKA MapajuIeNIbHbl OCAM KOOpIMHAT.
Haittn nepumeTp ¥ miomanbs JaHHOTO IPSMOYTOJIBHUKA.

Begin20 . Haiitu paccrosiHre MeXTy IByMs TOYKaMU C 3aJIaHHBIMU KOOpIWHATAMH (X1,

y1) ¥ (x2, y2) Ha TUIOCKOCTH.

Begin21 . /lanbl KOOpAMHATHI TPEX BEPIIUH TPEYroJdbHUKA: (X1, V1), (X2, V2), (X3, V3).

Haiitu ero mepuMerp M IUIOLIAAb, UCTIONB3YST POPMYITY NJisi pACCTOSTHUAS MEX-
Ny IByMs TOYKaMHu Ha IIockocTd (cM. 3amanue Begin20). Jlns HaxoxaeHUs
IUIONIA/IA TPEYTOJIbHUKA CO CTOPOHAMHU a, b, ¢ UCTIONB30BaTh hopmyny I epona:

Begin22 . [ToMeHsATh MECTaMU COACPKUMOE MIEPEMEHHBIX A U B ¥ BEIBECTU HOBBIC

3HaueHusa 4 u B.

Begin23-. Jlausl nepemennbie A, B, C. I3MEeHHUTh MX 3HAYCHHUS, IIEPEMECTUB COIEP-
xumoe 4 B B, B— B C, C — B A, U BBIBECTH HOBBIE 3HAUYCHUS MEPEMEHHBIX A,
B, C.

Begin24 . Jlanwsr nepemennbie A, B, C. I3MEHHUTh X 3HAYCHHUS, IIEPEMECTUB COACP-
xumoe A B C, C — B B, B— B A, 1 BBIBECTH HOBBIE 3HAYEHUSI NIEPEMEHHBIX A,
B, C.

Begin25-. Haiitu 3Hauenue ¢pyHkimu y = 3x6 —6x2 - 7 npu JaHHOM 3HAYCHHU X.

Begin26°. Haiitu 3nauenme ¢ynkmum y = 4(x-3)6- 7(x-3)3 + 2 npu mgaHHOM
3HAYCHUH X.

Begin27 °. lano uncio A. Beraucauts A8, HCIoNb3yst BCIIOMOTAaTEIbHYIO epEeMEH-
HYIO U TPU ONEpaluu YMHOXKeHUs. JJig 3TOro mocieaoBaTreabHO HaXOIUTh A2,
A%, A8. BeiBecTH BCe HalJCHHBIC CTCIICHHM 4mciaa A.

Begin28-. Jlano uncino 4. Beraucnuts 415, ucmonb3ys ABe BCIIOMOTATeIbHBIC TIepe-
MEHHBIC U TISTh ONEpaluid YMHOXKEHUS. JIJIsT 3TOro MOCIe0BaTeIbHO HAXOUTh
A2, A3, A5, A0, A5 BeiBecTH BCe HalJICHHBIC CTCIICHM 4dmciia A.

Begin29-. /lano 3unadyenne yria a B rpaaycax (0 < a < 360). Onpenenuts 3HaYCHHE
ATOrO XK€ yrjia B pajuaHax, yuuTbiBas, 4yto 180° = 1T paaumaHoB. B kadecTBe
3Ha4YeHUs TT UCTIO0JIb30BaThH 3.14.

Begin30 . /lano 3nauenue yria d B paauanax (0 < a < 2.17). Onpenenurts 3HAYCHHUE
3TOro k€ yrjia B rpamycax, yuuThiBas, 4to 180° = 1T pannaHoB. B kadecTse
3Ha4YeHUs TT UCTI0JIb30BaThH 3.14.

Begin31-. Jlano 3nauenune Temmeparypbl I B rpamycax ®dapenreiita. OnpenenuTsb
3HAYCHHUE ATOM K€ TeMmIeparypsl B rpaaycax Llenscusa. Temmneparypa no Llens-



cuto T¢ m temneparypa no @apenrenty Tr CBSI3aHbI CIEIYIOIIMM COOTHOIIE-
HUEM:
Tc = (TF - 32)5/9
Begin32-. Jlano 3nauenue temmepatypsl 7' B rpagycax Llenscus. OnpenenuTts 3Ha-
YEHUE ITOM Ke TeMIieparypsl B rpagycax Papenrenra. Temmneparypa no Llens-
cuto T¢c m temneparypa no @apenrenty 7Tr CBSI3aHBI CIECIYIOIIMM COOTHONIE-
HUEM:
Tc = (Tr - 32)-5/9.
Begin33-. M3BectHO, uTo X Kr KoH(peT cTtouT A pyoOned. OnpeaenuTb, CKOIBKO
cTouT 1 Kr u Y Kr 3THUX ke KOH(ET.
Begin34 . M3BecTHO, uTO X KI MIOKONATHBIX KOHpET cTouT A pyoneit, a ¥ kr upu-
COK CTOUT B pyOuneii. OnpenenuTh, CKOJIBKO CTOUT 1 KI' IIOKOJAJAHBIX KOH()ET,
1 KT UPUCOK, a TaKKe BO CKOJBKO pa3 IIOKOIaIHbIe KOH(METHI JOPOKE UPUCOK.
Begin35 . CkopocTs Jioiku B cTostueii Bojie V' KM/, CKOPOCTh TeueHUs peku U Km/g
(U < V). Bpems n1BmxeHHs JOAKU MO o3epy 71 4, a Mo peke (IPOTUB TEUECHMS])
— T2 4. Onpenenuts MyTh S, NPOUAEHHBIN TOAKOHN (ITyTh = BpEeMsl: CKOPOCTb).
Y4ecTp, YTO NpHU ABUKEHUU NMPOTUB TEUEHUS CKOPOCTH JIOAKH YMEHBIIAETCS
Ha BEJIMYNHY CKOPOCTHU TEUCHHMS.

Begin36 °. CkopocTh nepBoro aBroMoomist V' 1 km/4, Broporo — V 2 kM/4, paccros-

HUE Mexay HUMH S KM. OnpelenuTh pacCTOSHUE MEX1y HUMHU 4epe3 T 4acos,
€CJIM aBTOMOOWIIN yAANAIOTCS ApYT OT Apyra. /J[aHHOe paccTOsIHUE PaBHO CyM-
M€ HayaJbHOI'O PACCTOSHUS M OOLIEro IMyTH, MPOJEIAHHOTO aBTOMOOWIISMU;
001 MyTh = BpeMsl + CyMMapHasi CKOPOCTb.

Begin37 *. CkopocTh nepBoro aBToMoomisi V' 1 km/4, Broporo — V 2 KM/4, paccros-

HUE Mexay HUMH S KM. OnpenenuTs pacCTOSHUE MEX1y HUMHU depe3 T 4acos,
€cJIM aBTOMOOWJIM TMEPBOHAYANBHO ABUXKYTCS HaBCTpedy Apyr Apyry. JlanHoe
paccTosTHUE PaBHO MOAYJIIO Pa3HOCTH HAYAIBHOTO PACCTOSIHUS U OOILEro MyTH,
MPOJIEIAaHHOTO aBTOMOOWJISIMU; OOIIUN MyTh = BpeMs + CyMMapHasi CKOPOCTb.

Begin38 . Pemmth nuneliHoe ypaBHeHUE A-x + B = 0, 3amanHOe CBOMMH KO3 Hu-

ueHtaMu A u B (koaddurment 4 He pasen 0).

Begin39°. Haiitu kxopuu keadopamnoco ypaewenusi A-x2 + B-x + C = 0, 3amaH-

Horo cBoumu kodpduuuentamu A, B, C (koadpdunuent 4 He pasen 0), ec-
JYM WU3BECTHO, YTO JUCKPUMHHAHT YPaBHEHHS IOJOXKUTEIEH. BriBecTn BHaua-
Je MEHbIIUH, a 3aTeM OOJNbIINI U3 HaleHHbIX KopHei. KopHu kBaapaTHOTO
ypaBHEHUS HaxoAsTcs 1o popmyie

x,2=(-B % ])_)/(2'/1),

rae D — ouckpumunanm, paBubid B2 - 4-4-C.



Begin40 . Haiitu pemenue cucmemvl TUHENHbIX YPAGHEeHUTI BUIA

A1x+ Bry=C(Ch,
Azx + Bey = Co,

3alaHHON cBoUMHU kodddunmentamu A1, Bi, Ci, A2, B2, C2, eciu U3BECTHO,
4TO JJaHHAs CHUCTEMa WMMEET eAMHCTBCHHOE pelieHue. Bocmonb3oBatbest ¢op-
MyJIaM{

x=(C1-Bz - C2:B1)/D, y=(A1-C2 - A2-C1)/D,
rac D= A1'Bz - AQ'BL

2 Llenble yncna

Bce BxomHbIE M BBIXOJHBIE JIAHHBIE B 33JaHUSIX 3TOM TPYIIbI SBJISIOTCA 1I€-
JBIMU 9ucIaMu. Bce umcna, i KOTOPBIX yKa3aHO KOJIWYECTBO IM(p (ABy3HAYHOE
YHUCJIO, TPEX3HAYHOE YUCJIO U T. JI.), CYMTAIOTCS TOJOXXHUTECIHHBIMH.

Integer1-. Jlano paccrosuue L B caHTUMeTpax. Mcmonb3ys omeparuio JeiICHUS
HalleJI0, HAaWTH KOJIMYECTBO MOJHBIX MeTpoB B HeM (1 metp = 100 cm).

Integer2-. Jlana macca M B xusorpammax. Mcrmosb3ys onepanuio JejeHHus Halleso,
HaWTHU KOJMYECTBO MOJIHbIX TOHH B Hel (1 Tonna = 1000 kr).

Integer3-. Jlan pa3mep ¢aiina B Oaiitax. Mcmonp3ys omnepamuio JeJIeHUs Harlelo,
HaWTH KOJIMYECTBO TMOJHBIX KUJIOOAMTOB, KOTOpHIE 3aHUMAET JaHHBIN Qailn
(1 xunobaut = 1024 Gaiita).

Integerd *. Jlansl nensie monoxxkurenbHble unciaa A u B (A > B). Ha otpe3ke mnu-
Hbl A pa3MEIIeHO MAaKCHMAJIbHO BO3MOKHOE€ KOJIMYECTBO OTPE3KOB JUIMHBI B
(0e3 nanoxenwuit). Mcrnonb3ys omnepaiuio JeleHUs] HaleI0, HAUTH KOJIUYECTBO
OTPE3KOB B, pa3MEIICHHBIX HA OTPE3KE A.

Integer5 - . Jlans! nienbie nonoxutenbable uncia A u B (4 > B). Ha otpeske mmHbI 4
pa3MeIleHO MaKCHMAaJIbHO BO3MOXKHOE€ KOJIMYECTBO OTPE3KOB UIMHBI B (0e3
HajoxeHui). Viconp3ys onepainuio B3ATUsI OCTaTKa OT JIeJICHUs Hallelo, HAUTH
JUIMHY HE3aHSATOM YacTu OTpe3Kka A.

Integer6 . /lano nBy3HauHoe umcio. BeiBecTn BHadasie ero jieByto mudpy (mecst-
KH), a 3aTeM — ero npaByio nudpy (eauuunsl). i HaxoXIEHUS AECSITKOB
WCIIOJIb30BaTh OIEPALMIO JEIEHUs HALEN0, I HaX0XKACHUS €IUHHI] — OIle-
palHIO B3SATHS OCTATKA OT JEJICHUS.

Integer7 . Jlano nBy3HauHOe 4ucyio. Halitn cymMMmy U mpowu3BeqeHue ero nudp.

Integer8-°. /lano nBy3HauHoe umci0. BeiBeCcTH YMCIIO, MOMYyYEHHOE MPH TepecTa-
HOBKE IIU(p UCXOIHOTO YHCTIA.

Integer9 . Jlano Tpex3HauHoe uncio. Mcrnob3ys 0Hy Onepaluio JeJICHUs HaIleo,
BBIBECTH MEPBYIO U(PY JaHHOTO Yucia (COTHHU).



Integer10 . JTano Tpex3HayHoe unciio. BriBecTH BHaYalie €ro MocCiIeAHIO H(py
(emMHMIIBI), @ 3aTeM — €T'0 CPeIHIO IUdPY (IeCATKN).

Integer11-. Jlano Tpex3nay”oe umciio. HaliTu cymMMmy u mpousBefeHue ero mudp.

Integer12-. Jlano Tpex3HadHoe 4rciio. BeIBeCTH YKCIIO, TOIYYSHHOE TIPH IIPOYTE-
HUM UCXOJJHOTO YHCIIa CIIpaBa HAJICBO.

Integer13-. Jlano Tpex3HauHoe unciio. B HeM 3auepkHyIM IEPBYIO ClieBa ITUPPY U
MPUITMCAJIA €€ CIIpaBa. BhIBECTH MOJIydYEHHOE YHUCIIO.

Integer14-. Jlano tpex3HayHoe yucio. B HeM 3auepKHYJW MEpBYIO clipaBa udpy
U TIPUIUCAIIA €€ CJIeBa. BBIBECTH MOIyYEHHOE YHUCIIO.

Integer15°. Jlano Tpex3HayHoe uncio. BeiBecTn umciio, moirydeHHOE TIpU TepecTa-
HOBKE ITU(p COTEH U JIECATKOB MCXOJHOTO Ymcia (Hampumep, 123 mepelneT B
213).

Integer16 . Jlano Tpex3HayHOe YMCIIO. BhiBecTH 4mcIio, moirydeHHOE TIpU TIepecTa-
HOBKE ITU(Dp NMECATKOB W €AMHUI] UCXOJHOTO YHclia (Hampumep, 123 mepeiimer
B 132).

Integer17 . Jlano menoe yucio, Oosbiiee 999. Mcnonb3ys oaHy ONepainuio jaese-
HUSl HAIEJ0 W OJIHY OMNEPAIMI0 B3SATHS OCTAaTKa OT JeNCHHs, HaTh nudpy,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3aIUCH ATOr0 YHCIA.

Integer18-. Jlano nenoe umcio, 6omabiiee 999. Mcmonb3ys OAHY OINEpalyio Jaeje-
HUSl HAIENI0 U OJIHY OMNEpPAIMI0 B3SATHS OCTAaTKa OT JENIeHUs, Haltu uudpy,
COOTBETCTBYIOIIYIO Pa3psly THICSY B 3aIMCH ITOTO YUCIIA.

Integer19°. C nauana cyrok nponuto N cekynna (N — menoe). Hailtn konmuecTBO
MOJIHBIX MUHYT, MIPOLIEANINX C Hayala CyTOK.

Integer20°. C nauana cytok nponuto N cekyHn (N — 1enoe). Haiitin konmdecTBo
MOJIHBIX YacOB, IPOIISANINX C HAYalla CYyTOK.

Integer21-. C nauana cyrok nponuto N cekynna (N — menoe). Haiitn konmuecTBO
CEKyH/I, MPOLIEAIIUX C Hayajaa MOCJIeHEH MUHYTHI.

Integer22-. C nauana cyrok npouuto N cekynna (N — menoe). Haiitn konmuecTBO
CEKyHJI, TPOLIEIINX C HavyaJia MOCIeHEro yaca.

Integer23-. C nauana cytok nponuio N cekyna (N — menoe). Haiitn konmuecTBO
MOJIHBIX MUHYT, IPOIIEIIINX C Hayaiaa MOCIEAHEero yaca.

Integer24 - . Jlnu Heemu NpoHyMEpOBaHbI CISAYIOMNM 00pa3oM: 0 — BOCKpECEeHbE,
1 — moHenenbHUK, 2 — BTOPHUK, . . . , 6 — cy006oTa. [lano nenoe uucno K,
nexaniee B auanazone 1-365. Onpenenutb HOMEP IHS Heaenu s K-ro JHs
rojia, €CIM U3BECTHO, YTO B ATOM TOAy | stHBapsi OBLJIO TOHEIEITHHUKOM.

Integer25-. Jlnu Heenn npoHyMEpOBaHbI CISAYIOMNM 00pa3oM: 0 — BOCKpECEHbE,
| — moHeneNnbHUK, 2 — BTOPHUK, . . . , 6 — cy006oTa. [lano nenoe uncio K,
nexauniee B auarnaszone 1-365. Onpenenuts HOMEP IHS Heaenu s K-ro JHsS
roJia, €CIM U3BECTHO, YTO B ATOM TOAy | stHBapsi OBLJIO YETBEPTOM.



Integer26-°. Jluu Hemenu MpOHYMEpPOBaHBI CIECAYIOIIMM 00pa3oM: 1 — IOHEeIEb-

HUK, 2 — BTOPHUK, . . . , 6 — cy000Ta, 7 — BockpeceHnbe. J[aHo menoe uncio K,
nexaniee B auanazone 1-365. Onpenenuts HOMEP IHS Heaenu s K-ro JHs
rojia, €ClIM U3BECTHO, YTO B ATOM ToAy 1 siHBapsi ObLJIO BTOPHUKOM.

Integer27 . JIuu Hemenu NMpOHYMEPOBAHBI CICAYIONIMM O0Opa3oM: | — MoHeaeb-
HUK, 2 — BTOPHUK, . . . , 6 — cy00oTa, 7 — BockpeceHbe. JlaHo 1ienoe gucio K,
nexaiee B auamna3zoHe 1-365. Onpenenuts HOMEp OHS HeAenw s K-ro gHs
rojia, €Clii U3BECTHO, YTO B 3TOM roay 1 siHBaps ObLIO Cy0OO0TOM.

Integer28-. Jluu Hemenu MpOHYMEPOBAHBI CICAYIONIMM 0Opa3oM: 1 — MoOHeaeb-
HUK, 2 — BTOPHUK, . . . , 6 — cy00oTa, 7 — BockpeceHbe. JlaHo 1enoe gucio K,
JIeKaliee B auarazone 1-365, m 1menoe yuciao N, aexaniee B auamna3zone 1-7.
Onpenenutb HOMEp IHA Henenw i K-To JHs Toja, €CIM W3BECTHO, YTO B
3ToM rony 1 stHBapsi ObUIO JAHEM HeJeau ¢ HoMepoM N.

Integer29 . [lansl nenbie nojoxuteabHbie unciaa A, B, C. Ha npsmoyroiasHuKe pas-
Mepa A xB pa3MeIeHO MaKCUMaJIbHO BO3MOXKHOE KOJMYECTBO KBaJApPAaTOB CO
croporoir C (6e3 HamokeHW). HallTh KOIMYECTBO KBAJIpaTOB, pa3MEIICHHBIX
Ha MPSIMOYTOJbHUKE, a Tak)Ke TUIONIAAh HE3aHSATON YacTH MPSIMOYTOJIbHHKA.

Integer30°. lan HOMep HeKoTOpOro roja (Ie1oe MOJ0KUTENbHOE YKCo). Ompe-
JICIATh COOTBETCTBYIOIIUMA €My HOMEp CTOJICTHsI, YYMTHIBas, 4TO, K MPUMEDY,
Hayajom 20 cromerus O0b11 1901 TOI.

3 Jlornyeckune BblpaXXeHUA

Bo Bcex 3amaHusix MaHHOM Tpynmbl TPEOYETCs BHIBECTH JIOTHUYECKOE 3HAUCHHE
TRUE, €CIM HOPHUBCACHHOC BBICKA3bIBAHHC IJIA MPCAJO0XKCHHBIX HCXOOHBIX OJAaHHBIX
SIBJIIETCA MCTUHHBIM, UM 3HaueHHe FALSE B NMPOTHUBHOM cily4yae. Bce uncna, mia Ko-
TOPBIX YKa3aHO KOJIUYECTBO MU(P (IBY3HAYHOE YMCIIO, TPEX3HAYHOE YHUCIIO U T. 1.),
CUHUTAKOTCA LEIBIMU I10JOKUTECIbHBIMU.

Boolean1 . Jlano menoe uncno 4. [IpoBepuTh HCTUHHOCTH BBICKa3biBaHus: «Ywc-
70 A SIBIISICTCS TTOJIOKUTEITBHBIM.

Boolean2-. Jlano nienoe uncino 4. [IpoBepuTh HCTUHHOCTh BBICKa3biBaHHs: «Ywc-
70 A SIBISETCS] HEYSTHBIM.

Boolean3 . Jlano 1ienoe uncino 4. [IpoBepuTh HCTUHHOCThH BBICKa3biBaHHS: «Ywc-
70 A SIBIISICTCS YESTHBIMY.

Boolean4 -. Jlans! nBa nenbix yucna: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHHUS:
«CnpaBequBbl HepaBeHCTBA A > 2 u B < 3».

Boolean5 . Jlansr 1Ba nenbix uncia: A, B. [IpoBepuTh HCTHHHOCTh BBICKA3bIBAHHS:
«CrnpaBegnuBbl HepaBeHCTBA A = 0 wim B < — 2.

Boolean6 . Jlaubr Tpu nenbix uncna: 4, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-



BaHus: «CrnpaBeIIuBO ABOMHOE HEPABEHCTBO A < B < O».

Boolean7 . Jlanbl Tpu nenbix uncna: 4, B, C. I[IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHus: «YUucno B Haxomutcs Mexay unciaamu A u C.
Boolean8-. /lansl aBa nensix yncna: A, B. [I[poBepuTh HCTUHHOCTH BBICKA3bIBAHHUS:
«Kaxnoe n3 uncen 4 u B HEYETHOEY.
Boolean9-. /lans aBa nensix yucna: A, B. [IpoBepuTh HCTUHHOCTH BHICKA3bIBAHHUS:
«XoTst Obl OHO U3 4Kced A U B HEeueTHOe».
Boolean10-. Jlanpl nBa menbix uncia: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «PoBHO ogHO M3 uncen A U B HeyeTHOE».
Boolean11 . Jlansr nBa mensix uucna: A, B. [IpoBepuTh UCTHHHOCTH BBICKA3bIBa-
Hus: «Yucna 4 m B UMET OAMHAKOBYIO YETHOCTH.
Boolean12-. [lans! Tpu nensix uncna: A, B, C. [IpoBepUTh HCTUHHOCTH BBICKA3bI-
Banus:. «Kaxmgoe n3 uncen A, B, C IOJOXUTEIHHOEC.
Boolean13-. [lans! Tpu nensix uncina: A, B, C. [IpoBepUTh HCTUHHOCTH BBICKA3bI-
BaHU: «XOTs OBl ogHO U3 uncen A, B, C TOJIOKHUTEIHHOEY.
Boolean14 . [lans! Tpu nensix uncina: A, B, C. [IpoBepUTh HCTUHHOCTH BBICKA3bI-
BaHus. «PoBHO oxHO M3 umcen A, B, C MONOXKHUTEIHLHOEC.
Boolean15-. [lans! Tpu nensix uncina: A, B, C. [IpoBepUTh HCTUHHOCTH BBICKA3bI-
BaHus: «PoBHO aBa u3 yucen 4, B, C SBISIOTCS TOJOXHUTEITBHBIMI.
Boolean16 . [lano menoe moioXuTensHoe Yuciao. [[poBepruTh HCTUHHOCTD BBICKA-
3pIBaHUS: «J[aHHOE YHCIIO SBISIETCSA YETHBIM JBY3HAYHBIMY.
Boolean17 -. [lano 1nienoe moioxuTensHoe Yuciao. [[poBepuTh HCTUHHOCTH BBICKA-
3pIBaHUS: «J]aHHOE YMCIIO SBISIETCS HEYETHBIM TPEX3HAUHBIMY.
Boolean18 . [IpoBeputh HCTHHHOCTD BhICKa3bIBaHUs: «Cpeu TPEX JaHHBIX IIEITBIX
9rceN eCTh XOTS Obl OJHA Mapa COBMAIAIOIINX.
Boolean19 . [IpoBepuTh UCTUHHOCTD BhICKa3bIBaHUs: «Cpen TpeX JAHHBIX IIETBIX
9HceN eCTh XOTS OBl OJIHA Mapa B3aWMHO MPOTHBOIOJIOKHBIX).
Boolean20°. /lano Tpex3nadHoe uucio. [IpoBepuTh MCTUHHOCTH BBICKA3bIBAHHS:
«Bce nudpsl JaHHOTO YKCIIAa PA3TUIHBD).
Boolean21-. Jlano Tpex3nauHoe uuciio. [IpoBepUTh MCTUHHOCTH BBICKA3bIBAHHS:
«udpsl 7aHHOTO YKCIa 00pa3yOT BO3PACTAIOINIYIO MOCIEOBATEILHOCTHY.
Boolean22-. Jlano Ttpex3nauHoe 4uciio. [IpoBepUTh UCTHHHOCTH BBICKA3bIBAHHMSI:
«Iudpsr 1aHHOTO YKCIa 00Pa3yIOT BO3PACTAIOINIYIO HIIA YOBIBAIOIIYO TTOCIIe-
JIOBaTEITLHOCTDY.
Boolean23 . Jlano veTsipex3HauyHOE YUCIIO. [IpOBEPUTH UCTHHHOCTH BHICKAa3bIBa-
HUs: «JlaHHOE YUCIIO YUTAETCS OJJUHAKOBO CJICBA HAMPABO U CIIpaBa HAJICBOY.
Boolean24 . Jlansl uucna 4, B, C (uucino A e paHo 0). PaccmoTpes
ouckpumurnaum D = B2 — 4-4-C, IpoBepUTh UICTUHHOCTh BHICKA3bIBAHMUS:
«KBanpaTtHoe ypaBHeHue A-x? + B-x + C = 0 uMeeT BEIIECTBEHHBIE KOPHWY.



Boolean25-. Jlansr uncna x, y. [IpoBepuTh UCTUHHOCTH BBICKa3bIBaHMs: «Touka ¢
KOOpJHMHATAMH (X, ) JIGKHUT BO BTOPOW KOOPJMHATHOW YETBEPTH.

Boolean26 °. Jlansr uncna x, y. [IpoBepuTh UCTUHHOCTH BBICKa3bIBaHMs: «Touka ¢
KOOpJAMHATaMH (X, ) JIE)KHUT B YETBEPTOH KOOPAMHATHOW UETBEPTHY.

Boolean27 - . [lans! uncna x, y. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHUs: « Touka C
KOOpJAMHATAMH (X, V) JISKUT BO BTOPOU UITU TPEThEH KOOPNHATHON YETBEPTH.
Boolean28 . [lans! uncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: « Touka C
KOOpJIUHATaMH (X, V) JIKUT B MEPBOM HIJIM TPETheH KOOPAMHATHOU YETBEPTH.

Boolean29-. Jlansl uncna x, y, x1, y1, X2, y2. IIpoBepUTh UCTUHHOCTb BBICKA3bIBa-
Hus: «Touka ¢ KoopAWHATAMH (X, ¥) JIEKHUT BHYTPU MPSIMOYTOJHHHKA, JIEBas
BEPXHSSl BEPUIMHA KOTOPOT'O UMEET KOOPAHMHATHI (X1, 1), MpaBas HIKHSIST —
(x2, y2), a CTOpOHBI TApaUICTHHBI KOOPAMHATHBIM OCSM)).

Boolean30 . /lans! nemnsle uncna a, b, ¢, SBIAIOINIAECS CTOPOHAMUA HEKOTOPOTO Tpe-
yroyibHuKka. [IpoBepUTh UCTHHHOCTH BBICKa3bIBaHUs: « TpeyrobHUK CO CTOPO-
HaMH a, b, ¢ ABISIETCS PABHOCTOPOHHUMY.

Boolean31 . Jlaus! nessle uncia a, b, ¢, SBIAIOIMIMECS CTOPOHAMU HEKOTOPOIO Tpe-
yroinpHUKa. [IpoBepUTh MCTUHHOCTH BBICKA3bIBaHUS: «TpEYroJpHUK CO CTOPO-
HaMH" a, b, ¢ ABISICTCS PaBHOOCIPEHHBIM.

Boolean32 . Jlans! nensle uncna a, b, ¢, SBIAIOIMIAECS CTOPOHAMUA HEKOTOPOTO Tpe-
yronbHuka. [IpoBepUTh UCTHHHOCTH BBICKA3bIBaHUS: « TpeyroibHUK CO CTOPO-
HAMH a, b, ¢ ABISETCS IPSIMOYTOITLHBIM).

Boolean33-. Jlaus! nenbie uncna a, b, ¢. [IpoBepuTh UCTUHHOCTH BBICKA3bIBAHMSL:
«Cy1iecTByeT TpeyroJIbHUK CO CTOPOHAMU a, b, c».

Boolean34 . Jlansl xoopAWHATHI MOJS MIAXMAaTHOH JOCKU X, ¥ (LIeJbIe YHcia, Jie-
xKame B auarnazone 1-8). YuuteiBas, 4To neBoe HMKHee mosie aocku (1, 1)
SIBIISICTCST YePHBIM, MIPOBEPHUTHh UCTUHHOCTh BBICKa3bIBaHUA: «JlaHHOE TOJE SIB-
JSIeTCST OCITBIMY.

Boolean35-. Jlanwsl koopAuHATHl JBYX pa3JUYHBIX MOJICH IIaXMaTHOW JOCKH X1,
V1, X2, ye (Lenble uncna, Jexammue B auanasone 1-8). I[IpoBeputh UCTUHHOCTH
BBbICKa3bIBaHUs: «J]aHHBIE MOJISI UMEIOT OJTMHAKOBBIH IIBET.

Boolean36 *. /lanbl koopIuHATHI IBYX PA3JIMYHBIX MOJICH MaXMaTHOW JOCKH X1, V1,
X2, y2 (LlenbIe YuCIna, nexanie B quama3one 1-8). [I[poBepuTh HCTHHHOCTH BHI-
cKa3bIBaHuA: «JIabs 32 OAMH X0 MOXKET TIEPEHTH ¢ OJTHOTO TIOJISt Ha JPYTOe».

Boolean37 °. Jlansl KOOpaWHATHI ABYX DPa3JIMYHBIX IMOJICH IIaXMaTHOH JOCKH X1,

Y1, X2, ye (Uenble yucia, aexamue B auanasone 1-8). [IpoBepuTh MCTUHHOCTD
BhICKa3biBaHUs: «KOpoib 32 OAMH XOJ MOXET MEepPEHTH C OJHOTO TOJS Ha

JPYTOe».
Boolean38 ‘. Jlanbl KoOpaWHATBI ABYX pa3jIMYHBIX MOJCH IIaXMAaTHOM JOCKHU X1,
V1, X2, e (1IeJbI€ UKcia, Jexanme B nuanazone 1-8). [[poBepuTh HCTUHHOCTh



BbICKa3bIBaHUs: «CJIOH 32 OJIMH XOJT MOXKET TIEPEUTH C OJHOTO IIOJISI HA JPYTOe).
Boolean39 . /lanbl KOOpIMHATHI IBYX Pa3IMYHBIX MOJICH IIAXMATHOMW TOCKH X1, V1,
X2, e (1I€TIbIE YKCIIa, JIeKalre B quana3one 1-8). [IpoBeputh HCTHHHOCTH BBI-
cka3piBaHUs: «Dep3b 32 OJUH XOJ] MOXKET MEPEHTH C OJHOTO TOJISI HA JIPYroey.
Boolean40-. Jlanpl xoOpAMHATHI NBYX pa3jMYHBIX TOJEH MIAXMAaTHOW JTOCKU X1,
V1, X2, y2 (Lenble yucnia, jJexanme B auana3zone 1-8). [IpoBeputb MCTUHHOCTH
BbICKa3bIBaHUs: «KOHB 32 OMH X0JT MOXKET MEPEHTH C OJHOTO TIOJIS Ha IPYTOe.

4 YcnoBHbIN onepaTop

If1. JJano memoe umcio. Ecnu OHO SIBASETCS MOJOKUTEIBHBIM, TO NPUOABUTH K
HeMy |; B TPOTUBHOM cClly4ae HE U3MEHSTh €ro. BhIBeCTH MOJTyYeHHOE YHCIIO.

If2. JTlano memoe umcio. Ecnu OHO SIBISETCS MOJOKUTEIBHBIM, TO NMPUOABUTH K
HeMy |; B IPOTHUBHOM CiIy4yae BBIYECTh U3 HETO 2. BbIBECTH MOTyUYE€HHOE YHCIIO.

If3. Jlano memoe uywcimo. Eciu OHO SBISIETCSA IMOJOKUTEIBHBIM, TO MPHOABUTH K
HeMy 1; ecinm OTpUIlaTEeTbHBIM, TO BBIYECTh M3 HETO 2; €CIIM HYJIEBBIM, TO
3aMeHUTh ero Ha 10. BeiBecTH monydyeHHOE YUCIIO.

If4 . ans! Tpu nessix unciaa. HalTH KOJMMYECTBO MOJOXKHUTEIBHBIX YHCE B UCXO/-
HOM Halope.

If5. Jlanbl Tpu 1enbiXx unciaa. HallTH KONMMYECTBO MOJOKHUTEIbHBIX W KOJIUYECTBO
OTPUIATEIBLHBIX YUCET B HCXOIHOM Habope.

If6 . Jlausr nBa uucia. BeiBecTu 0omblee U3 HUX.

If7. Jdans!l qBa umcna. BeIBeCTH MOPSAKOBBIM HOMEP MEHBIICTO M3 HUX.

If8 °. Jlaubl aBa yricna. BeiBecTr BHavaiie OOJbIlee, a 3aT€M MEHBIICE U3 HUX.

If9. /lanbl 1Be mepeMeHHbIe BelecTBeHHOro Thma: A, B. Ilepepacnpenenuts 3Haue-
HUS JIaHHBIX MEPEMEHHBIX TaK, 4TOObI B A OKa3aJoCh MEHbIIIEE U3 3HAUYCHUH,
a B B — Oonbiiee. BeiBecTn HOBbIE 3HAUEHUsI MEPEMEHHBIX 4 U B.

If10. lausr nBe mepemennbie nesoro Tuma: A u B. Eciu ux 3HaYeHHWsS HE PaBHBI,
TO TMPUCBOUTH KaXJAOW NEPEMEHHOW CyMMYy O3THUX 3HAYEHUW, a €CJIU PaBHBIL,
TO MPHUCBOUTH TIEPEMCHHBIM HYJIEBBbIC 3HAauCHHS. BhIBECTH HOBBIC 3HAYCHUS
nepeMeHHbIX 4 U B.

If11. Jansl aBe mepeMenHble meaoro tuma: A u B. Eciau ux 3HaYeHHsS HE paBHbBI, TO
MIPUCBOUTH KAXKJION MEpeMEeHHOU OoJblliee U3 ITHUX 3HAUCHHUH, a €ClIM pPaBHBI,

TO NMPHUCBOUTH INECPEMCHHBIM HYJICBBIC 3HAYCHUS. BriBecTH HOBBIE 3HAYCHUS

MepEeMEHHbIX A U B.

If12°. Jlansr Tpu umcna. HaiiTu HauMeHbIiee U3 HUX.

If13. Jlanbl Tpu uucna. Haiitu cpegHee u3 HUX (TO €CTh YMCIO, PACHOI0KEHHOE
MEXy HAMMEHBIITUM ¥ HAauOOJBIITUM).



If14. Jlausl Tpu umcia. BeiBecTn BHauyajle HaMMEHbINIEE, a 3aT€M HAaUOOJbIICE U3
TaHHBIX YHCEIL.

If15. aubl Tpu yucna. Haiiti cyMMy IBYX HaHOOJIBIIHMX U3 HHX.

If16. Jlausl Tpu nepemenHble BernectBeHHoro tuma: 4, B, C. Eciu ux 3HadYeHus
YIOPSIIOUEHBI 10 BO3PACTAHUIO, TO YIBOUTH WX; B MPOTHBHOM Cllydae 3aMe-
HUTHh 3HAYECHUE Ka)XJOM NMEPEMEHHOW Ha MPOTHUBOMOJIOKHOE. BrIBECTH HOBBIE
3HAYCHUS MEpeMEHHbIX A, B, C.

If17. Idauel Tpu mepemeHHble BemiecTBeHHOro tuma: 4, B, C. Ecniu ux 3HaueHHs
YIOPSIIOYEHBI TI0 BO3PACTAHHWIO WM yOBIBAHHWIO, TO YJIBOWTH UX; B TPOTHB-
HOM CJIy4ae 3aMCHHUTh 3HAYCHHE KaXKJIOH MEePEeMEHHOW Ha MPOTHBOIOJIOXKHOE.
BriBecTu HOBBIE 3HaueHUsI nepeMeHHbIX A, B, C.

If18. JlaHbl Tpu LEBIX YKCIA, OJHO M3 KOTOPHIX OTIMYHO OT ABYX APYIHX, PaB-
HBIX MEXKAYy co0oil. OmnpenaenuTh MOPSIKOBBI HOMEp YWCIA, OTIMYHOTO OT
OCTAJTBHBIX.

If19. JlaHbl yeThIpe WENBIX YHCIA, OJHO M3 KOTOPBIX OTIIMYHO OT TpPEX IPYTHUX,
paBHBIX MEXay coOoi. OnpeaeauTh MOPSIKOBbI HOMEP YKCia, OTIUYHOTO OT
OCTaJTbHBIX.

If20. Ha uucnoBoii ocu pacmosnoxensl Tpu Touku: 4, B, C. OnpeneianTb, Kakas U3
IByX mocieaHux touek (B unu C) pacnonoxeHa Oimke K A, U BBIBECTU 3Ty
TOYKY M €€ PACCTOSTHUE OT TOYKH A.

If21. Jlaubl 11e71049KCICHHBIC KOOPIUHATHI TOYKH Ha TUIOCKOCTH. Eciu Touka coBma-
JaeT ¢ HadajioM KoopauHaT, To BeiBecTd 0. Eciim TOouka He coBmagaer ¢ Haua-
JIOM KOOpJAWHAT, HO JeXUT Ha ocu OX unu OY, TO BBIBECTU COOTBETCTBEHHO |
wi 2. Eciim Touka He JIeKHUT Ha KOOPAWHATHBIX OCSAX, TO BBIBECTH 3.

If22 . /lanbpl KoOpauHATHI TOYKH, HE JSKaIleHd Ha KOOpAuHATHBIX ocax OX u OY.
OmnpenenuTh HOMEP KOOPAMHATHOW YETBEPTH, B KOTOPOH HAXOMMTCS JaHHAS
TOYKA.

If23. anb! 11emounciieHHbIe KOOPAMHATHI TPEX BEPIIMH MPSIMOYTOJILHUKA, CTOPOHBI
KOTOPOTO TapajieIbHbl KOOPJMHATHBIM OCSIM. HalTh KOOpAMHATBI €ro
YETBEPTOU BEPIIUHBI.

If24. JIns maHHOrO BEHISCTBEHHOTO X HAWTH 3HAYCHHUE CIEAYIOIIeH (QYHKIUH f,

HpI/IHI/IMaIOH_Ieﬁ BCIIICCTBCHHBIC 3HAYCHUA:

f(x) = 2sin(x), ecaux >0,
6 —x, ecmu x < 0.

If25. Jlns maHHOrO IIEIOr0 X HAWTH 3HAYEHHWE CIEAYIOmEH (YHKINU f, IpUHUMAKO-

H.[eﬁ 3HA4YCHUA L CJIOTO THIIA.

f(x) = 2x, ecmmx< -2wummx>2,
—3-X, B OPOTHUBHOM CIy4ae.

If26°. JIns maHHOrO BEINECTBEHHOIO X HAWTH 3HAYCHHE Cieayrolield (QpyHKIuu f,



HpI/IHI/IMaIOH_Ieﬁ BCIIICCTBCHHBIC 3HAYCHMA:

—x, ecmm x < 0,
x2, ecmm 0 <x <2,
4, ecmux = 2.
If27. Jlns nmaHHOTO BEIIECTBEHHOrO X HAWTH 3HAUeHHUE ciaeayiomed (QyHkuuu f,
IPUHUMAIOIIEH 3HAYCHUS 1ICJIOT0 THIIA:

J&)

0, ecmux <0,
fx) = 1, ecmu x mpunamnexwur [0, 1), [2,3), ...,
- 1, ecmu x npunamnexur [1,2), [3,4), ... .

If28. /lan HOoMep ronma (MOJOXKHUTEIBbHOE Ie0e 4ucio). OnpeaeanuTh KOJIUYSCTBO
JTHEW B 2TOM TOJY, YYWUTBHIBAs, YTO OOBIYHBIA TOJ HacUUThIBaeT 365 mHeH, a
BHCOKOCHBIN — 366 nmHeil. BHCOKOCHBIM cumMTaeTcsl Toj, aensamuiicd Ha 4, 3a
UCKJIIOYEHHEM TeX rojoB, koTopblie nenarcs Ha 100 u He pmensitca Ha 400
(mampumep, roast 300, 1300 u 1900 He aBnsitoTcsa BUcokocHbIMH, a 1200 1 2000
— SIBJISIFOTCS).

If29. Jlano nenoe umciao. BeiBecTH €ro cTpoKy-omuMcaHHe BUAa «OTPHUIATEIbLHOE
YETHOE YHCIIO», KHYJIEBOE YHCIIOY», «IOJOXKHUTEIbHOE HEUYETHOE YHUCIIO» H T. 1.
If30. Hdano memoe umcio, jexariee B auamazoHe 1-999. BeiBecT ero CTpoky-
OTMCaHUE BUJA «YETHOE JIBY3HAUYHOE YHCII0», KHEUETHOE TPEX3HAYHOE YHCIION»

U T. .

5 OnepaTtop BbIO6Opa

Case1. [/lano menoe yuciio B auamna3one 1-7. BeiBecTn CTpoKy — Ha3BaHHE JHS
HEJIEJIM, COOTBETCTBYIOIIEE JAaHHOMY uuchy (1 — «oHeAenbHUK», 2 — «BTOP

HUK» | T. 11.).

Case2. Jlano nenoe unciao K. BeIBeCTH CTPOKY-ONMHUCAHUE OLIEHKH, COOTBETCTBYIO-
et yucny K (1 — «mioxo», 2 — «HEyJOBIETBOPUTEIBHO», 3 — «yJA0BIETBOPH-
TEIBHO», 4 — «XOopouIo», 5 — «oTIu4Ho»). Ecau K He nexuT B Auanazone 1-5,
TO BBIBECTHU CTPOKY «OIIHOKa.

Case3. /lan HoMep Mecslia — Ie10€ YKCIo B quana3one 1-12 (1 — saBapb, 2 — de-
Bpajb U T.[.). BeIBeCTH Ha3BaHHE COOTBETCTBYIOIIETO BPEMEHH roja («3umay,
«BECHAY, «JIETO», KOCEHbY).

Case4 . Jlan HOoMep Mecsiiia — 1iesioe uyuciio B auanazone 1-12 (1 — suBapsp, 2 —
deBpanb u T. A.). OnpeneauTb KOJIMYECTBO THEH B ATOM MeECSIE ISl HEBUCO-
KOCHOI'0 TOJ1a.

Caseb. Apudmernueckne ACUCTBHS HAJ YHCIAMHU MPOHYMEPOBAHBI CIICIYFOIIUM
obpazom: 1 — cioxxeHue, 2 — BblUMTaHUE, 3 — yMHOKeHUe, 4 — nenenue. Jlan



HOMep AercTBust N (11e70€e 4uciio B auamna3oHe 1-4) u BellecTBEHHbIC yuciaa A
u B (B ue paBHo 0). BeImoaHUTs HaJ YUCIaMHU YKa3aHHOE JIEWCTBUE U BBHIBECTU
pe3yJbTar.

Caseb. Enunuibl JIMHBI TPOHYMEPOBaHBI CACAYIOMIUM 00pa3oM: 1 — merumerp,
2 — KuioMmeTp, 3 — meTp, 4 — MUWUIMMETp, S — caHTumMmeTp. JlaH Homep
eAVHUIBI JUIMHBI (1[€JI0€ YMUCIIO B Juamna3oHe 1-5) u jynHa OTpe3ka B ITHX
eauHuIax (BEIeCTBEHHOE YKCio). HallTh qmHy OTpe3ka B MeTpax.

Case7. Enunuiisl Macchl MPOHYMEPOBAHBI CIACAYIOMIMM 00pa3oM: 1 — Kujorpamm,
2 — mwumirpamm, 3 — rpamm, 4 — ToHHa, 5 — ueHTHep. [laH HOMep eauHu-
Ikl Macchl (11e10e 4uciao B auarna3oHe 1-5) m Macca Tena B ATHUX €IMHHUIAX
(BemecTBeHHOE uncno). HailTu mMaccy Tena B KuJorpaMMax.

Case8. Jlaubl nBa menbix umciaa: D (menb) u M (Mmecsiy), Ompenessioniue Impa-
BWIBHYKO JaTy HEBUCOKOCHOrO rona. BeiBectu 3Hauenus D u M nna narel,
MPEAIIECTBYOIIEN YKA3aHHOM.

Case9-. Jlansl gBa menbix umciaa: D (mens) u M (Mecsl), onpeaensomue mpa-
BWIBHYIO JaTy HEBUCOKOCHOrO roja. BeiBectu 3Hauenus D u M nnsa narsl,
CIENYIOIIEN 3a YKA3aHHOU.

Case10. Pobotr MoxeT mepemeniatbcs B 4eThipex HampasieHusx («C» — cesep,
«3» — 3amag, «O» — 1or, «B» — BOCTOK) M MpUHUMATh TPU HUPPOBBIC KO-
MaHael: 0 — mpoaoJKaTh ABUKEHUE, | — MOBOPOT HalieBO,-1 — MOBOPOT
HamnpaBo. /lan cumBon C — HMCXOJHOE HaMpaBjeHUE poOOTa W 1e0€ Yucio N
— MocJaHHasg eMy KomaHja. BriBecTH HampapiieHwe poOOTa Mociie BBIMOJIHE-
HUSI IOJTYYEHHOM KOMaH/IbI.

Case11. JlokaTop OpreHTHPOBAH Ha OJHY M3 CTOPOH cBeTa («C» — ceBep, «3» —
3aman, «kO» — tor, «B» — BOCTOK) U MOKET NPUHUMATh TPH LU(PPOBBIE KOMaAH-
JIbl MOBOpOTA: 1 — MOBOPOT HaIEBO, —1 — MOBOPOT HaIpaBo, 2 — MOBOPOT HA
180°. Man cumBosn C — UCXOJHasg OPUEHTALIMs JIOKATOpa W Lenble ynucaa N1
u N 2 — JB€ NOCIaHHbIE KOMaHJbl. BBIBECTH OpHEHTAIMIO JIOKATOpa MOCHe
BBINIOJIHEHMSI 3TUX KOMaH]I.

Case12. DneMeHTBbI OKPY>KHOCTH MPOHYMEPOBAHbI CICIyONUM o0pa3oM: 1 — pa-
nuyc R, 2 — muamerp D = 2R, 3 — nnuHa L = 2-T-R, 4 — miomaab Kpy-
ra S = 1 R2. Jlan HOMep OJHOTO W3 ATHX JIEMEHTOB U €ro 3HadyeHue. BoiBecTu
3HAQUYEHHSI OCTAJIBHBIX AJIEMEHTOB JAHHON OKPY)KHOCTH (B TOM k€ mopsiake). B
KauyeCcTBE 3HAUEHUs TT UCI0JIb30BaTh 3.14.

Case13. DaeMeHThl paBHOOCIPEHHOTO MPSIMOYTOJIBHOTO TPEYroJbHHUKA nPOHyME-
pOBaHBbI cienytomuM oopaszom: 1 — karer a, 2 — rumnoTtenysa ¢ = a- 2, 3 —
BBICOTA A, ONMyIIEHHas HAa TUNoteHysy (h = c¢/2), 4 — mmomanp S = c-h/2.
JlaH HOMEp OJHOr0 W3 3TUX JIEMEHTOB M €ro 3HaueHue. BhIBeCTH 3HAYCHHS



OCTAJIbHBIX 3JIEMEHTOB JAHHOTO TPEYTOJIbHUKA (B TOM K€ MOPSJIKE).

Case14. DneMeHTB PaBHOCTOPOHHETO TPEYTOJILHUKA MPOHYMEPOBAHBI CIIECIYIO-
muM 06pAzoM: 1 — cropoHa a, 2 — paguyc Ri BIMCAHHOW OKPYXXHOCTH
(R1 = a- 3/6), 3/— pamuyc Rz ONHCAaHHOH OKPYXHOCTH (R2 = 2-R1), 4 —
wiomanas S = a2 3/4. JlaH HOMep OJHOTO W3 ITHX JIEMEHTOB M €ro 3HA4YCHHUE.
BriBecTn 3Ha4YeHMs] OCTAJIbHBIX AJIEMEHTOB JIaHHOTO TPEYroJIbHUKA (B TOM XKe
HOPSAJIKE).

Case15. MactsaM urpajibHbIX KapT MPHCBOCHBI MOPSIKOBBIC HOMepa: | — MUKW,
2 — Ttpedwl, 3 — OyOHBI, 4 — 4YepBbl. JJOCTOMHCTBY KapT, CTapIIUX JIECATKH,
pUCBOEHBI HOMepa: 11 — Baner, 12 — nmama, 13 — kopons, 14 — Ty3. [laHbl
nBa 1enbiX yucina: N — gaocTouHcTBO (6 < N < 14) u M — macTh KapThl
(1 =M 4. BeiBecTd Ha3BaHHE COOTBETCTBYIOLIEH KapThl BUIA «ILIECTEpKa
OyOen», «1ama 4epBeity, «Ty3 Tped» U T. 11

Case16. /lano nenoe umciao B auanaszone 20—69, onpenessioiiee Bo3pact (B rojaax).
BriBecTu cTpoKy-omucaHue yKazaHHOTO BO3pacTa, 0OECIedruB MPaBHIIBHOE CO-
[JIaCOBAHME YKCIIA CO CIOBOM «TOJ», Hampumep: 20 — «aBaauarh Jier», 32 —
«TpUALATH JIBa rojia», 41 — «COPOK OJWH TO.

Case17. Jlano nenoe yucio B nuanasone 1040, onpeaensioniee KOJUIESCTBO yUeO-
HBIX 33IaHAM MO HEKOTOPOW TeMme. BBIBECTH CTPOKY-ONHMCAHHWE YKa3aHHOTO
KOJIMYECTBAa 3aJjaHuii, 00ecreynuB MPaBUIIBHOE COTJIACOBAHUE YHUCIIA CO CIIOBa-
MU «y4eOHOE 3aJlaHue», HanpuMmep: 18 — «BoceMHaIaTh YIYCOHBIX 3aIaHUI,

23 — «aBaauaTh TPU YYEOHBIX 3alaHus», 31 — «TpuAnaTh OJHO yueOHOe 3a-

JTaHUEY.
Case18. Jlano menoe umciao B auamazoHe 100-999. BwiBecTH CTPOKY-ONMHUCAHHUE
JAHHOTO YMCJIa, HampuMmep: 256 — «JIBECTU MATHASCAT MIECTh», 814 — «BO-

CEMBCOT YETHIPHAIIIATHY.

Case19. B BocrouHoMm KayieHaape NPUHAT 60-TeTHUH LUK, cOCTOAIMHA u3 12-
JIETHUX TIOJAIMKIOB, 0003HaUYaeMbIX Ha3BAaHUSAMH IIBETA: 3€JICHBIN, KpPaCHBIH,
KEIIThIN, OeNblif 1 YepHbIil. B Kaxa10M MOAIMKIE TOAbl HOCAT Ha3BaHUS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, IpaKoHa, 3MEH, JIOIIAI!, OBIbI, 00C3bsHEI,
KypuIlbl, co0aku U CBUHBH. [0 HOMEpy Toja ompenenuTh ero Ha3BaHHE, €CIIH
1984 rox — Havayio HUKNA: «TOJ 3€JIEHOU KPBICHD).

Case20. [lansl nBa nenbix umciaa: D (meHb) u M (Mecsl), onpeaesiomue mpa-
BWJIbHYIO JaTy. BeiBecTn 3Hak 30/1Maka, COOTBETCTBYIOWINM 3TOM nate: «Bomo-
nei» (20.1-18.2), «Pe10os» (19.2-20.3), «OBen» (21.3-19.4), «Tenemn» (20.4—
20.5), «bmusnenw» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «Jle-
Bay (23.8-22.9), «Becw» (23.9-22.10), «Cxkoprmmon» (23.10-22.11), «Ctpe-
ey (23.11-21.12), «Kozepor» (22.12-19.1).



6 Llukn ¢ napameTtpom

For1. Jlanbr nensie yucia K u N (N > 0). BeiBectu N pa3 uncio K.

For2. Jlansr aBa nensix uncina A u B (A < B). BeiBecTu B MopsJIke BO3pacTaHHsI BCE
LeJIbIe YKCIIa, PACIONOKEHHbIE MexXny A U B (Bkitodas camu yucia A u B), a
TAKK€E KOJUYECTBO N 3TUX YHUCEIL.

For3. Jlansr nBa menwix uncina A u B (4 < B). BeiBectu B mopsiike yObIBaHUSI BCe
LeJIble YMCTa, PACIOIOXKEHHbIe MeXIy A U B (He Bkitouas uucna A u B), a
TAK)K€ KOJUYECTBO N 3TUX YHUCEIL.

For4. Jlano BemecTBeHHOE YmMcio — IieHa | Kr koHdeT. BwiBectn croumocts 1,
2, ..., 10 kr kouder.

For5-. [lano BemecTBeHHOE uncio — 1eHa | kr koHder. BeiBectn croumocts 0.1,
0.2,...,1xkr koHder.

For6. Jlano BemecTBeHHOE ynciio — IieHa | Kr KoHdeT. BriBectn croumocts 1.2,
1.4,...,2 xr KoH(eT.

For7. Jlansr nBa nenbix uncia 4 u B (A < B). Haiitu cymMMy BCEX IIEIBIX YHCEI
0T A 10 B BKJIIOYUTEIBHO.

For8. Jlaner nBa nensix uncina 4 u B (A < B). Haiitu npousBeieHne BCEX IICIIBIX

gncela oT A 10 B BKIIIOUUTENBHO.

For9. [lans! n1Ba nenbix uncia 4 u B (4 < B). Haiitu cyMMy KBaJipaToB BCEX IIEJIBIX

qucel oT A 10 B BKIIIOYUTEILHO.

For10. /Tano nenoe gucino N (>0). Haiitu cymmy

1+12+1/3+...+1/N
(BEIIECTBEHHOE YHCJIO).

For11. Jlano nienoe wucno N (>0). Haiitu cymmy

NZ+(N+1)2+(N+2)2+...+(2:N)2
(Ienoe 4ucIo).

For12-. lano nemnoe uucno N (>0). Haiitu mpousBeacHue

1.1-1.2-13-...
(N COMHOXHTEIEH).

For13-. lano nenoe uucino N (>0). Haiitu 3HaueHnEe BBIpaKCHUS

1.1 —12+13- ...
(N crmaraembIX, 3HaKH 4€peIyIOTCs). Y CIOBHBIA OMEpaTop HE UCIOJIb30BaTh.

For14. Jlano niemoe uucio N (> 0). HaliTu kBagpar JaHHOTO YHCIIA, UCIIOJIB3YSI IS

€r0 BBIYHCIICHHUS CIIEYIOUTYI0 (hopMyITy:
N2=1+3+5+...+2N-1).
[Tocne noGaBieHust K CyMMe KaKJIOTO CJIaraeéMoro BBIBOJUTH TEKYylIee 3Haue-



HUE CYMMHI (B pe3ysibTaTe OyayT BBIBEICHBI KBAJpPAThl BCEX IIENbIX YHcelN OT |
1m0 N).
For15-. Jlano BemectBenHoe uncio 4 u menoe yucio N (>0). Haiitu 4 B crene-
HU N:
AV =A4-A4-...-4
(uncna A mepemMHoOXkarOTCsA N pas).
For16-. Jlano BemecTBeHHOE uKciio A U nenoe uucio N (>0). Mcnons3ys oauH
IIMKJI, BBIBECTH BCE IIebIe cTeneHu uncia A ot 1 1o N.
For17. Jlano BemectBenHoe uncio A u neioe uuciao N (>0). Ucnonb3ys onuH
LHKJI, HANTU CYMMY
1+A+A2+A43+... + AN,
For18. Jlano BemiectBenHoe uncio 4 u nenoe yucio N (>0). Ucnonw3ys onuH
IIUKJI, HAUTH 3HAYCHUE BBIPAKCHHUS
1l —A+A2- A3+...+(- DV.4V.
Y CIIOBHBIN ONEPaTOp HE UCIOJIb30BATh.
For19-. Jlano nenoe uucino N (>0). Haiitu npousseneHue

N!'=12-..:N

(N—gpaxmopuan). YtoObl nU30ekKaTh IEJTOUYUCICHHOTO MEPENOJHEHUS, BBIYKC-
JSATh 3TO MPOU3BEACHHUE C IMOMOIINBIO BEIICCTBCHHOW MEPEMEHHOW W BBIBECTH
€ro Kak BEIeCTBEHHOE YHUCIIO.

For20-. JJano nemnoe yucio N (>0). cnonb3yst OAWH IHUKI, HAWTH CyMMY

IM+21+31+...+N!

(BeIpaxkenune N | — N—gpakmopuan — 0003HaUaET MPOU3BEACHUE BCEX IEIBIX
gucen oT 1 ;o N: N!=12-...N). UroOsl n30exkaTh IETOIUCICHHOTO TIepe-
TIOJTHEHUS, TIPOBOJIUTH BBHIYHMCIICHHUS C TIOMOIIBIO BEIIECTBEHHBIX MEPEMEHHBIX
Y BBIBECTH PE3YJIbTAT KaK BEMIECTBEHHOE YHCIIO.

For21. Jlano nienoe uncino N (>0). Mcnioas3ys OJuH UK, HAUTH CYMMY

1+ 1/ + 1/2Y) + 1/3) + ...+ 1/(N))

(Beipakenue N | — N—gaxkmopuan — 0003HaAYaeT MPOU3BEJIEHUE BCEX IENBIX
gucen or 1 jo N: N!=12-.:N). [lonydeHHOe 4uCiO SBISETCA MPUOITH-
YKEHHBIM 3HaYE€HHEM KOHCTaHTHI e = exp(1).

For22. Jlano BemiectBeHHoe umcio X u menoe uucio N (> 0). Haiitu 3HaucHue
BBIPAKCHHSI

1 +X +X2/2) + ...+ XV/(N!)

(N!'=12:..N). llonyueHHOE YMCIIO SBISETCS MPUOIMKEHHBIM 3HAUCHHEM
(GyHKIMM exp B TOUKe X.

For23. Jlano BemectBenHoe uncio X u nenoe uncio N (>0). Haiitu 3HaueHue
BBIPQKEHHSI



X - X3/(3) + X5/(5!) - ... + (-D)N-X2M1/((2-N+1)!)
(N!'=12-:..N). [lonyueHHOEe YUCIO SABIAETCS MPUOIMKEHHBIM 3HaYECHHUEM
GbyHKIHH sin B TOUke X.

For24. Jlano BemecTBeHHOE uncio X | 1enoe unucino N (>0). Haiitu 3HadueHue
BBIPAKEHUS

1 - X2/ +X44) - ...+ (DV-X2V/((2-N)!)

(N!'=12:..N). [lonyueHHoe 4YUCIO SABIACTCS MPUOIMKCHHBIM 3HAYCHHUEM
(GyHKIIUU COS B TOUKE X.

For25. /lano BemectBenHoe umcio X ([X|<1) m memoe uucimo N (>0). Haiitu
3HAUYEHUE BBIPAKECHUS

X —X22+ X33 - ...+ (- DV-1 XV/N.

[TonyueHHOE 4YnCIO ABISETCA NPUOIMKEHHBIM 3HaUeHueM (QYHKIHH In B TOY-
ke 1 +X.

For26. [lano BemectBeHHoe uucio X (JX|<1) m menoe uucino N (>0). Haiitu



3HAYCHHUE BBIPAKCHUS
X —X3/3+X5/5- ...+ (= DV-X2N1/(2 -N+1).
[ToyyeHHOE YMCIO SABISETCS MPHUOIMIKEHHBIM 3HAUeHHEM (QYHKIHUH arctg B
TOYKE X.
For27. Iano BemectBenHoe uucio X (|X|<1) m menoe umcmo N (>0). Haiitu
3HAYCHHE BBIPAXKEHUS
X +1-X3/(2-3) + 1-3-X5/(2-4:5) + ... +
+1:3-.. -(2-N- 1) X2M1/(2 4 ... {2-N)-(2-N+1)).
[TonyuenHoe yucio sABIAETCS MPUOIMKCHHBIM 3HaueHHWEeM (YHKIMH arcsin B
TOYKE X.
For28. Jlano BemectBenHoe umciao X ([X|<1) m memoe ymcmo N (>0). Haiitu
3HAYCHHE BBIPAXKCHUS
1+X/2-1X2%(2-4)+1-3-X3/(2:4:6) — ... +
+(—=DN113:.. 2N =-3)X"/(24-..(2-N)).
[omy4eHHOe YHCIIO SBISCTCS MPUOIIKEHHBIM 3HAUYCHHEM (GyHKIHH 1 +X.

For29. Jlano 1enoe uucino N (> 1) u aBe BEIIECTBEHHBIC TOYKH HA YHCIIOBOH OCH:
A, B (4 < B). Otpe3ok [4, B] pa3out Ha N paBHBIX OTpe3KOB. BreiBectn H —
JUTMHY Ka)KJI0T0 OTpe3Ka, a Takke Habop Touek

A, A+H, A+2-H A+3-H, ..., B,
oOpa3zyromuii pazoueHue orpeska [4, B].

For30. J/lano nienoe uucino N (> 1) u Be BEIICCTBCHHbIC TOYKH HA YUCIIOBOM OCH:
A, B (A < B). Otpe3ok [4, B] pa3our Ha N paBHbIX OTpe3KOB. BriBectn H —
JUTMHY Ka)XJO0ro OTpe3ka, a Takke 3HaueHus (yHkiuu F(X ) = 1- sin(X ) B
TOYKaX, pa3OMBAOIINX OTPE30K [A4, B]:

FA), FA+H), FA+2H), ..., F(B).

For31. Jlano nenoe uucino N (> 0). [TocnemoBaTeIbHOCTh BEMIECTBEHHBIX YUCEN Ak
OTIpeIeINIACTCsl CIEAYIOIUM 00Pa3oM:

Ao =2, Ak =2+ 1Ak, K=1,2,....
BreiBectn snemenTsl A1, A2, ..., Ay.

For32. Jlano nenoe uucino N (> 0). [TocnenoBaTeIbHOCTh BEIIECTBEHHBIX YUCEN Ak
ompeieNsieTcs CIeAYIOMUM 00pa3oM:

Ao=1, Ak = (A1 + 1)K, K=1,2,....
BreiBectn snemenThl A1, A2, ..., Ay.

For33-. lano nenoe yuciao N (> 1). [locnegoBarenbHoCTh yucen Pubonauuu Fy
(enoro TUIa) OMpeaesIETCs CICAYIOIUM 00pa3oM:

Fi1=1, Fo=1, Fy =Fr-2+ Fg, K=3,4,....



BreiBectu snementol F1, Fo, ..., Fy.
For34. [lano nenoe unciio N (> 1). IlocnenoBaTeIbHOCTh BEIIECTBEHHBIX YHCEN Ay
OTIPECIISACTCS CISAYIOINUM 00pa3oM:
A1 =1, A2 =2, Ak = (A2 + 2:Ax-1)/3, K=3,4,....
BriBectu snemenTol A1, A2, ..., An.
For35. Jlano nenoe uncio N (>2). IlocaenoBareabHOCTh HEIbIX Yncea Ax Ompe-
TEJSIETCS CIIEIYIONIUM 00pa3oM:
A1 =1, A2 =2, Az =3,
Ak = A1+ Ax-2 — 2:Ak-3, K=4,5,....

BriBectu snemenTtol A1, As, ..., An.

BnoxeHHble LUKNbI

For36 . [lanbl nensie nonoxureiababie ynucia N u K. Haiitu cymmy
15 +2+ + NK
UtoObl un30exkaTh UEIOYUCICHHOTO TMEPENOIHEHUS, BBIYUCIATH CllaracMble
3TOM CYMMBI C IOMOIIBIO BEIIECTBEHHOW NEPEMEHHOW W BBIBOJAUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YUCIIO.
For37. lano nenoe uncio N (> 0). Haiitn cymmy
11+22+  + NV,
UtoObl n30exkaTh UEIOYUCICHHOTO TMEPENOIHEHUS, BBIYUCIATh CllaracMble
3TOM CYMMBI C IIOMOIIBIO BEIIECTBEHHOW NEPEMEHHOW W BBIBOJAUTH PE3YJib-
TaT KaK BELECTBEHHOE YUCIIO.
For38. /lano nenoe uucio N (>0). Haiitu cymmy
IV +2MN1+ + N1
UtoObl n30exkaTh UEIOYUCICHHOTO TMEPENOIHEHUS, BBIYUCIATH CllaracMble
3TOM CyMMBI C IOMOIIBIO BENIECTBEHHOM INEPEMEHHOM U BBIBOJIWUTH PE3YIib-
TaT KaK BEIECTBEHHOE YUCIIO.

For39. /lanbl nensie mosokuteabHbie yncia A u B (A < B). BeiBecTu Bce 1eibie
yucia oT A 10 B BKIIOUUTENBHO; MIPU 3TOM KaXKJI0€ YUCIIO JIOJKHO BBIBOJIUTHCS
CTOJIBKO pa3, KaKOBO €ro 3HadeHue (HampuMmep, 4yuciao 3 BBIBOAUTCS 3 pasa).

For40. Jlansr nenbie uncna 4 u B (A < B). BeiBectn Bce 1enbie uncia oT A 10 B
BKJIFOUHUTEINIBHO; MPHU 3TOM YHUCIO A JOJDKHO BBIBOAMTHCA | pas, umcno 4 + 1
JOJIKHO BBIBOJIUTHCS 2 pa3a U T. 1.



7 Unkn ¢ ycnoBuem

While1-. HManbl monoxwurensubie unucia A u B (4 > B). Ha otpe3ske mmHb A
pa3MenIeH0 MaKCUMAaJlbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB UIMHBI B (6e3
HanoxkeHuil). He ucnons3ys onepanuy yMHOXKEHUSI U JI€TICHUS, HAUTU JUIUHY
HE3aHATOW YaCTH OTpe3Ka A.

While2-. [Tansl momoxxutensubie uncia A u B (4 > B). Ha otpe3ke mnuHbl A pas-
MEIIEHO MaKCHMaJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JUIHHBI B (0e3 Hallo-
xeHuit). He ncnons3ys onepanuv yMHOXKEHHSI U JEJIEHUS, HAUTH KOJUYECTBO
OTPE3KOB B, pa3MEIIEHHBIX Ha OTPE3KE A.

While3. Jlans! 1ienbie noaoxutenbabie uncia N u K. Mcnonb3ys TOJBKO ONepaiuu
CJIOKCHHSI ¥ BBIUMTAHUS, HAUTH YacTHOE OT JelieHus Hameno N Ha K, a Takxke
OCTaTOK OT ATOTO JICTICHHMSI.

While4 -. Jlano nenoe yucino N (> 0). Eciin oHO SBISETCSA CTENEHBIO YMcia 3, TO
BbIBeCTH TRUE, €CIT HE SIBISIETCSI — BhIBECTH FALSE.

While5. Jlano nenoe unciao N (> 0), sBisiroiieecss HEKOTOPOW CTENCHBIO YKciia 2:
N = 2 Haiitu nienioe uncino K — 1okasaTesb 3TON CTENEHH.

While6. Tano nenoe uncno N (> 0). Haiitu dsotinou ¢pakmopuan N

N!'=N-(N=-2)(N-4)-...
(mocnegHUN COMHOXKUTENb paBeH 2, eciiu N — 4veTHoe, u 1, ecniu N — HedeT-
Hoe). UToOBI M30€kaTh IEIOUYUCIEHHOTO MEPENOTHEHNs, BEIYUCIATh 3TO MPO-
U3BEJICHUE C TIOMOIIBbIO BEIICCTBCHHON NMEPEMEHHON M BBIBECTH €T0 KaK Belle-
CTBEHHOE YHCIIO.

While7 . Jlano niemoe uncino N (> 0). HaliTn HamMeHbIIee 11€710€ TOJI0KHUTEIHHOES
yucio K, kBagpar KOToporo npeBocxoaut N : K2 > N. OyHKUUIO U3BJICUCHUS
KBaJPaTHOTO KOPHS HE MCIIOJIb30BaTh.

While8. [ano nemoe uncio N (> 0). Haiitu Hanboubliee 1ienoe yucio K, KBaapar
KOTOpOro He mpeBocxoauT N : K2< N. DyHKIUIO U3BJICUEHUSI KBAAPATHOTO
KOPHSI HE UCIOJIb30BATh.

While9. Jlano nenoe umcino N (> 1). Haiith HamMeHsbIee 1enoe 4ucio K, npu
KOTOPOM BBIMOJIHAETCS HEPABEHCTBO 3% > N,

While10. Jlano 1emnoe yucino N (> 1). Haiitu Hambombliee 1enoe yucino K, mpu
KOTOPOM BBITIOJIHAETCS HEpaBeHCTBO 35 < N,

While11 . ano nenoe uncio N (> 1). BelBecTH HauMeHbIlIee U3 LEIbIX dncel K,
JUTSL KOTOpBIX cymma 1 + 2 +. .. + K Oyner Oomblie wid paBHa N, U camy 3Ty
CyMMY.






While12-. [Jano nenoe uncno N (> 1). BeiBectn Hambosbiee u3 1enbix yucen K,
JUTST KOTOpBIX cymma 1 + 2 + ... + K Oyzner MeHbllle Wid paBHa N, U camy 3Ty
CYMMYy.

While13. Jlano uucio A (> 1). BeiBecTn HamMmeHblllee M3 LENbIX 4uced K, s
KOoTOpeIX cymma 1 + 1/2 + ... + 1/K Oynet Gomnbiiie A, 1 caMy 3Ty CYMMY.
While14. Jlano uucno 4 (> 1). BeiBecTu HamOoibliee U3 HENbIX uucena K, s
KoTopbiX cymma 1 + 1/2 + ... + 1/K Oyner meHbiie A, 1 caMy 3Ty CYMMY.
While15. Hauansubiii Bkiaag B 0anke paBen 1000 py6. Uepes kaxaplii Mecsi pas-

Mep BKJIaJa yBEIUYMBAeTCS Ha P TPOIEHTOB OT HMMeEIomIehcss cyMMbl (P —
BelecTBeHHoe uncio, 0 < P < 25). Ilo nanHomMy P ompenenuTb, 4epe3 CKOJIBKO
MecdleB pasMmep BkJana npeBbicuT 1100 pyO., U BBIBECTH HaliJIEGHHOE KOJWYe-
cTBO MecsIeB K (1ie0e 4uciao) U UTOTOBBIN pa3mep BkIaaa S (BEleCTBEHHOE

YHUCIIO0).

While16. CroprcMeH-IBDKHUK Hadal TPESHHPOBKH, MPOOEKaB B MEPBBIA JICHb
10 xm. Kaxnaerii crmemyromuii 1eHh OH YBEIMYHMBAJ JUIMHY Ipobera Ha P mpo-
IIEHTOB OT mpobera mpenpiaymero aas (P — BemectBeHHoe, 0 < P < 50). Ilo
JaHHOMY P ompenenuthb, Mociae KaKoro JHS CyMMapHbIH mpoOer JbDKHHUKA 3a
Bce nHu mpeBbicuT 200 KM, U BBIBECTH HaWJEHHOE KOJWYECTBO aHEH K (1ermoe)
¥ CyMMapHbIi npooer S (BemecTBeHHOE YUCIIO).

While17. Jlano nenoe umcimo N (> 0). Mcmonb3ys omnepanuu ACICHUS HAIEIO U
B3SITHS OCTaTKa OT JICJICHUS, BBIBECTH BCE €ro IU(PHI, HAUMHAA C CaMOM MPaBoOii
(pa3psina enuHHUL).

While18. Jlano nenoe umciao N (> 0). Mcnons3ys omepanuu AeICHHS HAIEIO U
B3SATHS OCTaTKa OT JCJICHWS, HAUTHU KOJWYECTBO M CyMMYy ero nudp.

While19. [lano 1ienoe uncino N (> 0). Mcmonp3yst onepaiuy AeACHHUS HAIEIO0 U B3s-
THS OCTaTKa OT JCJICHUS, HAUTH YKCII0, TIOJYYESHHOE MPHU MPOUYTSHUH duciia N
CIpaBa HaJICBO.

While20. Hano nenoe uyucio N (>0). C momoripio onepaiuid JCIeHUs HaIeao
U B3ATHUS OCTAaTKa OT JIJICHHS OMpPENeINTh, UMEETCS JIM B 3amucu uucia N
mudpa «2». Ecnmu umeercs, To BeiBecTH TRUE, €clii HET — BBIBeCTH FALSE.

While21. Hano nenoe uwucino N (>0). C momMoripio omepanuii JeIeHUs HaIeIo
U B3STUSL OCTaTKa OT JEJEHUS OINpeAeNuTh, UMEIOTCA JIU B 3amucu uucia N
HeueTHble mU@pbl. Ecau uMmeroTcs, To BeiBecTH TRUE, €ClM HET — BBIBECTU
FALSE.

While22 . Jlano nenoe uucio N (> 1). Eciau oHO sBAsieTCS npocmoeim, TO €CTh HE
UMEET TOJIOKHUTEIBHBIX JeIUTEICH, KpoMe 1 u camoro ceds1, To BeiBecTH TRUE,



WHaye BbIBECTH FALSE.

While23 . Jlansl 1ieable MOa0KUTEIbHBIEC uKcia A u B. Haiitu ux naubonvuui
oowuii denumens (HO), ucnionu3ys arcopumm Eexnuoa:

HOJ/I(4, B) = HOA(B, A mod B), ecmu B 0; HOJI(4, 0) = A.

While24. JTano uenoe uuciao N (> 1). [locnenoBarenbHOCTh uucenr Puobonauuu Fy
oTpeeNsieTCs CIeAYIOMUM 00pa3oM:

Fi1=1, Fa=1, Fx =Fxao+ Fra, K=3,4,....
[IpoBeputs, apusercss nu uucino N unciom dubonayun. Ecnu siBisgercs, To
BBIBeCTH TRUE, €Clii HET — BBIBeCTH FALSE.

While25. ano nenoe uucino N (> 1). Haiitu nepBoe uucio dudoHauyw, 00b-
mee N. (ompenenenue uucen Qudonayuu nano B 3amanuu While24).

While26. [ano uenoe unciao N (> 1), susromieecs uuciom Pubdonauuu: N = Fi
(ompenenenne wucen Dubonauuu maHo B 3amanuu While24). Haiitu nemnsie
yucia Fu1 u Fy+1 — Tpenpiayiiee u nocienyromee urncia OudoHavyn.

While27. dano nenoe uncio N (> 1), aBastomeecs unciom ®Pubonayum: N = Fi
(ompenenenne wucen @uoonauuu nano B 3amanun While24). Haiitu nenoe
yucio K — nopsakoBbiit Homep uucia Gubonayun N.

While28. Jlano BemectBenHoe yncio £ (> 0). ITociiemoBaTeIbHOCTh BEIICCTBEHHBIX
yucen Ax OnpenenseTcs CIeAyIomUM 00pa3oM:

A1=2, Ax =2+ 1Ak, K=2,3,....
Haittu mnepBblii w3 HOMEpoB K, I KOTOPBIX BBITIOJHSAETCS  YCIOBUE
|Ax - Ak-1| < & ¥ BBIBECTH PTOT HOMED, a TAK)KE YHCHA Ax-1 U Ak.

While29. Jlano BemectBennoe unciao € (> 0). [TocnemoBaTeIbHOCTh BEIECTBEHHBIX
qucen Ax OmpeaenseTcss CICIyIONUM 00pa3oM:

A1=1, A2 =2, Ak = (A2 +2 Ax-1)/3, K=3,4,....
Haiitu mepBblii w3 HOMEpoB K, I8 KOTOPBIX BBITIOJHSAETCS  YCIIOBUE
|Ak - Ax-1] < &, 1 BBIBECTU 3TOT HOMEP, a TAKKE Yucia Ax-1 U A.

While30. dansl nomokurenabHble umucia A, B, C. Ha npsMmoyroibHHKE pa3me-
pa A xB pa3MemeHo MaKCHMaJlbHO BO3MOYKHOE KOJMYECTBO KBaJapaTOB CO
ctoponoit C (6e3 HaynoxeHui). HailTu kKoIM4uecTBO KBaApaToOB, pPa3MEIIEHHBIX
Ha MpsAMoyroibHUKe. Onepanu YMHOKEHHS U JICJICHUS] HE MCIOJb30BaTh.

8 NMNocnepgoBaTenbLHOCTHU

Bo Bcex 3agaHusx JaHHOUW TpyMNIbI MpPEAIonaraeTcs, YTo UCXOTHBIN Habop
COJICPKUT HEHYJIEBOE YMCIIO 3JEMEHTOB (B YaCTHOCTH, yuciao N Bcerna OoJblie



Hyss1). B 3amanusax Ha 00paboTKy HeckoJIbKuX HabopoB uncen (Series29—Series40)
KOJTMYECTBO HAOOpoB K Takyke BCEr/a SBISCTCS HEHYJICBBIM.

Series1°. Jlanbl necsTh BEIIECTBEHHBIX uyHcesd. Haiitn ux cymmy.

Series2. Jlaubl aecsaTh BElIeCTBEHHBIX uncell. Haiitu ux npowusBencHue.

Series3. [lanbl mecaTh BElECTBEHHBIX yrcel. Haiitu ux cpeanee apudmerndyeckoe.

Series4. Jlano 1ienoe unciao N u Habop u3 N BEIIECTBEHHBIX YHCEN. BbIBecTH
CYMMY W TIPOM3BEJICHUE YHCEN U3 JIaHHOTO Habopa.

Series5. Jlano uenoe uncao N u HaOop u3 N IONOKHTEIbHBIX BEIICCTBCHHBIX
qricesl. BBIBECTH B TOM JK€ TOPSAJKE IIEeJbIe YacTH BCEX YHCENI W3 JIAHHOTO
Habopa (Kak BEIECTBEHHBIC YMCIAa C HYJIEBOM IPOOHON YacThlO), a TaKkKe
CYMMY BCEX II€IIbIX YaCTEeH.

Series6. [lano nenoe yucio N u HaOop u3 N TONOXKUTEIBHBIX BEIIECTBEHHBIX
yricell. BriBecTn B TOM K€ MOpsAKE APOOHBIE YacTH BCEX UYMCEN W3 JaHHO-
ro Ha0opa (Kak BEIIECTBEHHBIE 4YMCIIa C HYJEBOM IEJIOM YacThlO), a TaKXKe
MIPOM3BEICHHUE BCEX IPOOHBIX YaCTEH.

Series7. Jlano nenoe unciao N u HaOop u3 N BEIIECTBEHHBIX uucel. BbiBecTu B
TOM K€ TOPSIIKE OKPYTJIEHHBIE 3HAYEHUS BCEX YMCENl U3 JaHHOro Habopa (Kak
IeJIbIe YMCTa), a TAKKE CyMMY BCEX OKDPYTJICHHBIX 3HAUCHUI.

Series8. Jlano nenoe unciao N u Habop u3 N 1enbIX yucesl. BoIBeCcTH B TOM ke
MOPSKE BCE YSTHBIC YMCIIA 3 TAaHHOTO HA0Opa M KOJMYECTBO K TaKuX YHCEI.
Series9. Jlano nenoe unciao N u Habop u3 N 1enbIX yucel. BbIBeCTH B TOM ke
MOpsAJIKE HOMEpa BCEX HEUETHBIX YHCeNl M3 JaHHOro Habopa W koinumdecTBo K
TaKUX YUCEIL.

Series10. Jlano memoe ywcio N u Habop m3 N 1ensix uncen. Ecau B Habope
UMECIOTCSI TIOJIOXKHTEIbHBIE YHCIa, TO BbiBeCTH TRUE; B NPOTUBHOM CITydae
BbIBeCTH FALSE.

Series11. Jlausl nensie uncina K, N u HaOop u3 N 1ensix yucena. Eciu B Habope
UMEIOTCS Yuciia, MeHbIue K, To BEIBeCTH TRUE; B MPOTUBHOM CITy4Yae BBIBECTH
FALSE.

Series12. Jlan Habop HEHYJIEBBIX LEIBIX YKCEN; MPU3HAK €r0 3aBEPIICHUS — YHUC-
7o 0. BeiBecTn KonmuecTBO uncen B Habope.

Series13. Jlan Habop HEHYJEBBIX LENBIX YKCEN; MPU3HAK €r0 3aBEePIICHUS — YHUC-
70 0. BeiBecT CyMMy BCEX TOJOXHTEIBHBIX YETHBIX YHCEN W3 JAHHOTO HAa0O-
pa. Ecnu tpebGyembie unciia B HAOOpe OTCYTCTBYIOT, TO BbIBeCTH 0.

Series14. Jlano 1enoe yucio K U HaOOp HEHYJEBBIX IENBIX YHCET;, MPU3HAK €ro
3apepuieHus: — yuciio 0. BeiBecTn konumuecTBo yucen B Habope, MeHbIIUX K.



Series15°. Jlano nenoe uncio K U HAOOp HEHYJEBBIX IEJbIX YUCEN; IPU3HAK €T
3aBepiieHns — 4uciio 0. BeiBecTn HOMEp mepBoro umcia B Habope, Oomblie-
ro K. Ecinu Ttakux umcen Het, TO BeIBecTH 0.

Series16°. Jlano menoe umciao K W HaOOp HEHYJIEBBIX IEJIBIX YHCEN; MPHU3HAK
ero 3apepuieHuss — uyucyio 0. BeiBeCTH HOMEp MOCJEAHEro 4Ymcia B Habope,
oonpmrero K. Ecim Takux ymcen HeT, TO BeIBeCTH 0.

Series17°. JlaHo BemiecTBeHHOE 4HCIO B, 1enoe yucao N u Habop u3 N Be-

IICCTBCHHBIX YHCEJI, YIOPSIOUYECHHBIX M0 BO3pACTaHUIO. BBIBECTH 3JIeMEHTHI
Habopa BMECTE C YHCIIOM B, coXpaHsisi yIOpsI0YEeHHOCTh BRIBOJIUMBIX YHCEI.

Series18. Jlano nenoe uucio N u Habop M3 N LENbIX YHCEN, YHOPSAOYCHHBIH
10 BO3pacTaHuio. JlaHHBI HA0Op MOXET COJEpP)KaTh OJWHAKOBHIC DJIEMEHTHI.
BreiBecTn B TOM e TOPSIKE BCE PA3IMUHBIC JIEMEHTHI JAHHOTO HAOOpa.

Series19°. lano nenoe unciao N (> 1) u Habop u3 N 1enbiX 4ucel. BeiBecTn Te
3JIEMEHTHI B HAOOpe, KOTOpble MEHBIIE CBOETO JIEBOI'O COCENa, U KOIMMUYECTBO K
TaKHUX JIEMEHTOB.

Series20. Jlano nesnoe uuciao N (> 1) u Habop u3 N uenbix uyucel. BeiBecTu Te
3JIEMEHTHI B HAOOpe, KOTOPbIE MEHBIIIE CBOETO MPaBOro coceia, U KOIu4ecTBO K
TaKHUX DJIEMEHTOB.

Series21 °. Jlano nenoe yucio N (> 1) u Habop u3 N BeniecTBeHHBIX uncen. [Ipose-
puTh, 00pa3yer JH JaHHBIM HA0Op BO3PACTAIONIYIO MOCIEI0BATENBHOCTh. Ecnu
oOpasyert, To BeiBecTd TRUE, €ciii HeT — BbIBeCTH FALSE.

Series22. Jlano nenoe uncio N (> 1) u Habop u3 N BeliecTBeHHbIX uuces. Ecmu
JAHHBII HaOoOp oOpa3yeT YyOBIBAIOIIYIO IMOCIEA0BATENbBHOCTh, TO BhIBeCcTH O;
B MPOTHBHOM Cllydyae BBIBECTH HOMEp MEPBOrO YMCIa, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Series23. Jlano nemnoe unciao N (> 2) u HaOop u3 N BelleCTBEHHBIX drcen. Habop
HA3bIBACTCS NUNO0OPA3HLIM, €CITU KAXKIBIH €ro BHYTPCHHHU JJIEMEHT JI0O
Oombie, MO0 MeHbIE 000MX CBOMX cocefiei (TO €CTh SBISACTCS «3YOILIOM)»).
Ecnu nanueiii Habop sBiseTcs muiooO0pa3HbIM, TO BeiBecTH (; B MPOTUBHOM
clly4ae BBIBECTH HOMEpP IEPBOTO JJIEMEHTA, HE SBISIONMIECTOCs 3yOI1oM.

Series24. Jlano nenoe uucio N u Habop u3 N LENbIX YUCEN, COICPIKAIIUN IO
KpaliHeld Mepe JBa HyJs. BelBecTu cymMMy uucen U3 AaHHOro Habopa, pacro-
JIOKEHHBIX MEXIY TOCICAHUMH JBYMS HYJSIMH (€CITU TIOCIEAHHWE HYIH HIYT
noApsij, To BeiBecTH 0).

Series25. Jlano nenoe uuciao N ¥ HaObop w3 N IENbIX YHCEN, COACPXAIIUM IO
KpaliHell mepe JBa HyJisa. BeIBecTH CyMMy 4mceNl M3 JaHHOTO Habopa, pacrio-



JIO’KEHHBIX MEXK]y MEPBBIM M IMOCIEAHUM HYJEM (€CIU MEpPBbIA U MOCIEIHUN
HYJIM UYT NOJPs, TO BbiBeCcTH ().

BnoxeHHble UuKnbI

Series26. Jlanbl nensie urcia K, N u HaOop u3 N BeIIECTBCHHBIX 4HCEI A1,

Az, ..., An. BeiBecTu K-€ cTemneHu 4mceNn W3 JTaHHOTO Habopa:
(Al)Ka (A2)Ka R (AN)K'

Series27. Jlano uenoe unciao N u Habop u3 N BEMICCTBEHHBIX umceld: A1, A2, .. .,
Ay . BpiBeCcTH clieiytonue yncia:

A1, (42)2, ..., (An-D)V-1, (An)N.

Series28. Jlano nenoe unciao N u Habop u3 N BEMICCTBEHHBIX umced: A1, A2, .. .,
Ay . BpIBeCcTH clieiyroniue uncia:

(AN, (AN, ..., (An-1)2, An.

Series29. Jlansl nenbie uncna K, N, a takxke K HaOOpOB 1eIbIX drcen mo N 3j1eMeH-
TOB B KaXJ0M Habope. BriBecTr 00IIyI0 CyMMY BCEX AJIEMEHTOB, BXOJSIINX B
TaHHBIE HAOOPHI.

Series30°. [ans! nensie uncna K, N, a Takke K HaOOPOB IENbIX yrcea mo N dire-
MEHTOB B KaX7IoM Habope. s kKakaoro Habopa BBIBECTH CyMMY €T0 3JIEMEH-
TOB.

Series31. Jlans nensie uncia K, N, a taxke K HaOOpOB HEIbIX yucen mo N aie-
MEHTOB B KaxJ0M HaOope. HaiiTu komndyecTBO HAOOPOB, COMEpKAIINX YUCIIO 2.
Ecnu takux HabopoB HET, TO BbiBecTH 0.

Series32. Jlaunl nensie uncina K, N, a taxke K HaOOpOB LedbIX uncen mo N sie-
MEHTOB B KaKJIoM Habope. [[ns kaxaoro Habopa BBIBECTH HOMEp €ro MEepBOTO
aJieMeHTa, paBHOTO 2, win 4yucio 0, eciii B JTaHHOM HaOope HET JIBOEK.

Series33. Jlausl nenbie uncna K, N, a tTakxke K HaOOpOB 1ebIX drcen mo N 31eMeH-
TOB B KaXJI0M Habope. J[ns kakmoro Habopa BBIBECTH HOMED €ro IMOCIEIHETO
aJeMeHTa, paBHOTO 2, win 4yucio 0, ecii B JTaHHOM Habope HET JBOEK.

Series34. Jlann nensle uncia K, N, a taxke K HaOOpOB HeIbIX yucen mo N aie-
MEHTOB B KaxjaoM Habope. /[ kaxaoro Habopa BBITIOIHUTH CIEAyIOIee k-
CTBHE: €CJId B HAOOPE COJIEPIKUTCS YUCIIO 2, TO BBIBECTH CYMMY €0 3JIEMEHTOB;
ecnu B Habope HEeT JBOeK, TO BbiBecTHu 0.

Series35. Jlano 1enoe uncio K, a takke K HaOOpPOB HEHYJCBBIX ICNIBIX YHCEI.
[TpusHakoM 3aBepIieHUs Kaxa0oro Habopa ssisercs uucio 0. s kaxmoro Ha-
0opa BBIBECTH KOJUYECTBO €ro 3JEMEHTOB. BriBecTH Takxke 00I11ee KOJIUIeCTBO
AJIEMEHTOB BO BCeX Habopax.



Series36. Jlano menoe uncio K, a Takke K HAOOPOB HEHYJEBBIX IEJIBIX YHUCEI.
Kaxnpiit Habop colepKUT HE MEHEE JBYX 3JIEMEHTOB, IPU3HAKOM €ro 3aBep-
mieHus siBasieTcss yucino 0. HaliTu konmmvecTBO HAOOpPOB, AJIEMEHTHI KOTOPBIX
BO3pACTaloT.

Series37. Jlano nenoe uncio K, a Takke K HAOOPOB HEHYJEBBIX IEJIBIX YHUCEIL.
Kaxnpiit Habop collepKUT HE MEHEE JBYX 3JIEMEHTOB, MPU3HAKOM €ro 3aBep-
mieHust sBnsiercss yncnao 0. Haiitm xonmmdecTBO HAOOpPOB, DIIEMEHTHI KOTOPBIX
BO3paCTalOT WK YOBIBAIOT.

Series38. Jlano nenoe uncio K, a Takke K HAOOPOB HEHYJEBBIX IEJIBIX YHUCEIL.
Kaxapiii Habop COMEPKUT HE MEHEE JBYX DJIEMEHTOB, MPU3HAKOM €T0 3aBep-
mreHust siensieTcst ncio 0. [lns xakmoro Habopa BBIOJHUTH CIEAYIOIIEe IeH-
CTBHE: €CIIH DJIEMEHThI Ha0opa BO3PACTAIOT, TO BHIBECTH 1; €CIIH IJIEMEHTHI
HaOopa yObIBAaIOT, TO BBIBECTH - 1; €Clu 3JIEeMEHTbl HabOpa HE BO3PACTAIOT U
HE yOBIBAIOT, TO BbIBECTH 0.

Series39. Jlano nenoe uncio K, a Takke K HAOOPOB HEHYJEBBIX IEJIBIX YHUCEIL.
Kaxapiii HabOp COACPKUT HE MEHEE TPeX 3JEMEHTOB, MPHU3HAKOM €ro 3aBep-
mienus sisercs yucno 0. Haiftu xonnyecTBO muiioo0pasHbIXx HAOOpoB (orpe-
JeJIeHue TUII000pa3Horo Habopa JIaHo B 3ajaHuu Series23).

Series40. Jlano nenoe umciao K, a takke K HaOOpPOB HEHYJICBBIX LIEIBIX YHCEIL
Kaxxaprit Habop comepKUT HE MEHee TPeX SJIEMEHTOB, MPHU3HAKOM €ro 3aBep-
mienus sisiercst uncno 0. [[ns kaxxaoro Habopa BBIMIOJHUTE CIEAyIolee Jeii-
CTBHUE: €ClId Ha0Op SIBISETCS MUI000pa3HbIM (cM. 3amanue Series23), TO BbIBe-
CTH KOJMYECTBO €r0 AJIEMEHTOB; B IPOTUBHOM CIIydae BBIBECTH HOMEP MEPBOTO
DIIEMEHTA, KOTOPHIN HE SBISIETCS 3yOLIOM.

9 MMHUMYMbI 1 MaKCUMYMbI

JIns peuieHus 3a1aHUil U3 JAHHOW TPYIIIBI CIEAYET UCIOJIb30BaTh «OJHOMPO-
XOJIHBIE» aJTOPUTMBI, MO3BOJISIONIME MOJYUYUTh TPEOyeMblid Pe3ysbTaT MOCHE 00-
HOKpamHo2o TPOCMOTpa Habopa MCXOAHBIX JNaHHBIX. OAHOMPOXOJHbIE AITOPUTMBI
00J1a/1al0T Ba)KHBIM TMPEUMYIIECTBOM: JJII HUX He TpeOyeTcs XpaHWTh B MaMSITH
OJIHOBPEMEHHO BECh HA0Op JAHHBIX, MOITOMY MPHU MPOTPAMMHON peaTu3aluu ITUX
QITOPUTMOB MOJCHO HE UCTIONIb308AMb MACCUBDL.

Bo Bcex 3amaHusX JaHHOM TpyNIbl MPEAIonaraeTcs, YTo UCXOAHbIM Habop co-
JEP>)KUT HEHYJIEBOE KOJIMYECTBO 3JIEMEHTOB (B YaCTHOCTHU, yuciao N Bcerna Ooblie
HYJIS).



Minmax1-. [Jano menoe uucino N u Habop u3 N umcen. Haiitm MHUHMManbHBIA |

MaKCUMaJbHBIM W3 3JEMEHTOB JAHHOTO HAa0Opa M BBIBECTM UX B YKAa3aHHOM
HOpSIKE.

Minmax2. Jlano 1enoe yucino N u Habop u3 N OpSIMOYTONBHHKOB, 3aJaHHBIX CBO-

UMH CTOPOHAMHU — Tapamu uucen (a, b). HaliTh MUHUMAaNBHYIO TI0MIAIb Tps-
MOYTOJIbHUKA U3 TaHHOTO Habopa.

Minmax3. Jlano 1ienoe yucino N u Habop u3 N NpSIMOYTONBHUKOB, 33JJaHHBIX CBO-

UMHU CTOpOHaMU — mapamu uucen (a, b). HaliTu makcumanbHBIA TepuMeTp
IPsIMOYTOJIbHUKA U3 IAHHOTO Habopa.

Minmax4. Jlano menoe uncio N v HaObop u3 N yucen. HaliTh HoMep MUHUMAaIbLHOTO

3JIEMEHTa U3 JJ]AHHOTO Habopa.

Minmax5. Jlaro nienoe uuciio N u Habop u3 N map uucen (m, v) — JaHHBIE O Mac-

ce m ¥ 00beMe V JIeTael, N3TOTOBJICHHBIX U3 Pa3IMYHbIX MaTepHaioB. BhiBe-
CTH HOMEp JIeTalld, U3TOTOBJICHHON M3 MaTeprajga MaKCUMaJbHON TUIOTHOCTH, a
TAKXKE BEIIMYMHY A3TOM MAKCHUMAIIBHOW IUIOTHOCTH. [ITOTHOCTH P BBIUMCIISIETCS
o ¢popmyiie

P =m/v.

Minmax6 . [lano 1enoe umcio N u Habop u3 N uenbix yucen. Haiitu HOMepa
MEPBOTO0 MUHUMAJILHOTO M IOCJIETHET0 MaKCUMAaJIbHOTO 3JIEMEHTa U3 JTAHHOTO
HaOoOpa ¥ BBIBECTH UX B YKa3aHHOM TOPSIIKE.

Minmax7. Jlano nenoe umcimo N u Habop w3 N menbix unced. Halitm Homepa
MEPBOT0 MAaKCUMAJIBLHOTO W IOCJIETHET0 MHHHMAJIBLHOTO AJIEMEHTA U3 JIAHHOTO
Habopa 1 BBIBECTH UX B yKa3aHHOM TIOPSJIKE.

Minmax8. Jlano 1enoe uucino N u Habop u3 N nensix yucen. Haiitu Homepa mep-
BOTO W TOCJIEAHETO MHUHUMAJBLHOTO JJIEMEHTa M3 JIAHHOTO Ha0Opa W BBIBECTH
WX B YKa3aHHOM ITOPSIJIKE.

Minmax9. Jlano nenoe yucio N u Habop u3 N nensix yucen. Haiitu Homepa mep-
BOTO U TOCJIEIHEr0 MaKCHMaJIbHOTO 3JIEMEHTA U3 JAHHOTO HaOOpa W BHIBECTH
UX B YKa3aHHOM ITOPSIKE.

Minmax10. Jlano 1ienoe yucio N u Habop u3 N 1enbix uncen. Haitu Homep nepBo-
ro aKcmpemanvbho2o (To eCTh MUHHUMAJIBHOTO WM MaKCHMAJIbHOTO) 3JIeMEHTa
13 TaHHOTO Habopa.

Minmax11. Jlano mnenoe uyucio N u HaOop u3 N 1enbix uucen. Haiitm HOMEp
MOCIIEAHETO 9KCmMpemanbHo2o (TO €CTh MHUHUMAJIBLHOTO WM MaKCHMAJIBHOTO)
3JIEeMEHTa U3 JaHHOTO Habopa.

Minmax12-. [lano nenoe umcio N m HaGop m3 N uucen. HaliTm MuUHMMaIbHOE
MOJIOXKUTEIFHOE YHCIIO0 W3 JaHHOro Habopa. Eciau momoXuTenbHBIC YHCTA B
Habope OTCYTCTBYIOT, TO BbiBecTH 0.

Minmax13. Jlano 1ienoe uucio N u HaOop u3 N mensix yucen. Haltu Homep mep-



BOTO MaKCHMAaJIbHOTO HEYETHOTO YHClIa U3 JaHHOTO HaOopa. Ecnu HedeTHbIe
gucia B Habope OTCYTCTBYIOT, TO BhIBECTH ().

Minmax14. Jlano uucio B (> 0) u HaOop U3 JecATH Yucell. BrIBeCTH MHHUMAIbHBIH
U3 TeX DSJEMEHTOB Habopa, KoTopble Oonbine B, a Takke ero Homep. Ecim
qricels, OoMpIMX B, B Habope HET, TO ABaxabl BeiBecTH 0.

Minmax15. Jlausr yncna B, C (0 < B < C) u Habop u3 jgecatu 4uced. BeiBecTH
MaKCUMaJIbHBI W3 JJIEMEHTOB Habopa, coxaepkammxcs B uHTepBaie (B, C),
u ero HoMmep. Eciam TpeOyemble uncia B HaAOOpE OTCYTCTBYIOT, TO JBaXK/bI
BbIBECTH ().

Minmax16. Jlano menoe uucino N u Habop u3 N menbix uncen. HaliTu KoamdecTBo

OJICMCHTOB, PACIOJOXKCHHBIX MMCPCA IEPBbIM MHHHMAJIbHBIM 3JICMCHTOM.

Minmax17. Jlano menoe uucino N u Habop u3 N menbix uucen. HailTu koaumdecTBo
3JIEMEHTOB, PACIOJO0KEHHBIX IMOCJIE MOCICAHET0 MAaKCHMAaIbHOTO 3JIEMEHTA.

Minmax18. Jlano nenoe uncio N u Habop u3 N nensix yucesn. HalTu konmmaecTBo
9JIEMEHTOB, COJACPKAIIUXCSA MEKIY TIEPBBIM U MOCICTHUM MAaKCUMAJIbHBIM 3JIe-
MeHToM. Ecnu B Habope mMmeeTcsl €MIMHCTBEHHBIM MaKCUMAaJIbHBIN 3JIEMEHT, TO
BbIBECTH ().

Minmax19. Jlano nienoe uncio N u Habop u3 N nensix yuces. HalTh KoimmaecTBo
MUHUMAJBHBIX 3JICMCHTOB U3 JJAaHHOTO Habopa.

Minmax20. [lano nienoe unciao N u Habop u3 N 1enbix yucen. Haiitu oOmiee Koju-
YECTBO OKCMpemMaivHbix (TO €CTh MUHUMAJIBHBIX U MAaKCHMAaJIbHBIX) 3JICMECHTOB
U3 JaHHOTO Habopa.

Minmax21. Jauo uenoe uucio N (> 2) u Habop u3 N uucen — 3HaAYeHUH HEKOTOPO
BEJIMYMHBI, MOJYYEHHbIX B N omnbiTax. HaliTu cpegHee 3Ha4YeHHE 3TOM BEJU-
yuHbl. [Ipy BBIYMCICHMHM CPEAHErO 3HAYCHHS HE YYUTHIBATH MHHHMAJIbHOC U
MaKCHMaJbHOE U3 MMEIOIIHNXCSA B HA0OPE 3HAUCHHUH.

Minmax22. [ano nienoe uyucino N (> 2) u Habop u3 N umcen. Haiitu npa Hau-
MEHBIIIMX 3JEMEHTa U3 JAHHOIO Ha0Opa M BBIBECTH OTH DJCMCHTHI B IOPSIKE
BO3PACTaHUA UX 3HAYCHUN.

Minmax23. [dano menoe uyucino N (> 3) u Habop u3 N uucen. Haiitu Tpu Hau-
OONBIINX 3JIEMEHTA U3 JAHHOTO HAaOOpa W BBIBECTHU 3TH DJICMEHTHI B IMOPSIKE
yOBIBaHUS UX 3HAYCHHUH.

Minmax24. Jlano nienoe urcio N (> 1) u Habop u3 N umcen. Haiit MakcuMaIbHYIO
CYMMY JIBYX COCEIHHX YHCE] M3 JaHHOro Habopa.

Minmax25. Jlano 1menoe umciao N (> 1) m Habop m3 N uwmcen. Haitm HOMepa
JIBYX COCEIHHX YHCE M3 JaHHOTO HabOpa, MPOU3BEIECHHUE KOTOPBIX SBISCTCS
MUHUMAaJIbHBIM, U BBIBECTH BHAYaJle MCHBIINMH, a 3aTeM OOJIBIIHI HOMED.

Minmax26 . Jlano memoe uwcio N u Habop m3 N uenbix yucen. Haiitu makcu-
MaJIbHOE KOJMYECTBO YETHBIX YHCEN B HaOOpe, UAYIIUX moapsan. Eciau derHbie



qrciia B Habope OTCYTCTBYIOT, TO BhiBecTH 0.

Minmax27. [lano nemnoe urcio N u Habop u3 N IENbIX YKCEl, COAEeP KAIIN TOIBKO
Hy1M W enuHunbl. HailiTh HOMep 3JeMeHTa, ¢ KOTOPOro HAYMHACTCS camasi
JUTMHHAS TIOCJIEI0BATEIbHOCTh OJUHAKOBBIX YHUCEIN, M KOJIUYECTBO DIJIEMEHTOB
B OTOW MOCIEAOBATENBHOCTU. ECIM TaKMX ITOCIENOBATEIIBHOCTEW HECKOJIBKO,

TO BBIBECTH HOMEp MEPBOU U3 HUX.

Minmax28. [lano nienoe yrcino N u HaOop U3 N HEJIbIX YUCEN, CONCPIKAIIUNA TOTh-

KO HYJW W equHHIBl. HaiiTh HOMep 3JeMeHTa, ¢ KOTOPOTOo HauyWHACTCS caMasi
JUTMHHAS TIOCJICJI0BATEIBHOCTh €MHMII, ¥ KOJHUYECTBO 3JIEMEHTOB B 3TOW IO-
clieioBaTebHOCTH. ECIiM TakuX MOCIIeI0BaTeIbHOCTEH HECKOJIBKO, TO BHIBECTH
HOMep TocienHed u3 Hux. Eciu emquHUIbl B UICXOMHOM Habope OTCYTCTBYIOT,
TO JIBaXK/bI BbiBeCTH 0.

Minmax29. Jlano mnenoe uyucino N u Habop w3 N menbix uucen. Haittm makcu-
MaJIbHOC KOJHMYECTBO TOJPSJT MIYIIUX MUHHUMAIBHBIX 3JICMEHTOB U3 JaHHOTO
Habopa.

Minmax30. Jlauo 1ienoe unciao N u Habop u3 N nensix urcen. Haiitn MUHMMaIbHOE
KOJIMYECTBO MOJPSI MIYIIUX MAKCUMAIbHBIX JJIEMEHTOB M3 JAaHHOTO HAOOpa.

10 OgHOMepHble MacCUBbLI

VYcnoBue BUa «1aH MaccuB pa3mepa N» O3HAayaeT, UTO BHadalle JaeTcs ¢hak-
muyeckull pazmep Maccua (1enoe uucio N), a 3aTeM MPUBOAITCS BCE €ro dJie-
MeHThI. Eciiu B 3a1aHNM SIBHO HE YKa3bIBAETCS, KAKUE 3HAUEHUSI MOKET IPUHUMATD
pa3Mep UCXOJHOT0 MACCHBA, TO MPEAMNOJIAraeTCs, 4YTO pa3Mep MOXKET U3MEHATHCS B
npeaenax ot 2 10 10. MHaekc HayaabHOTO 3JIEMEHTa MaCCHBA CUYMTAETCS PaBHBIM 1.
Ecnu B 3apanuu, cBsi3aHHOM C co3llaHueM (IpeoOpa3oBaHHEM) MaccHuBa, HE
OMKCaH Pe3yJIbTUPYIOUINI HA0Op MAHHBIX, TO MPEANOJIaraeTcs, 4YT0 TUM HAOOPOM
ABJISIETCS] CO3JAaHHBIN (MTpeoOpa3oBaHHbBIN) MACCUB, U HEOOXOIUMO BBIBECTH BCE €0
AJIIEMEHTHI B MOPSAJIKE BO3PACTaHUS UX MHICKCOB.

q)OpMMpOBaHMe MaccuBa U BbiBO4 €ro 3yieMeHTOB

B 3ananusx Ha popmMupoBaHuEe MaccuBa MPEAIONIAraeTcs, 4YTo pa3mep pe3yib-
TUPYIOIIET0 MaccuBa He nmpeBocxoaut 10.

Array1. Jlano uenoe uucio N (> 0). ChopmMupoBaTh ¥ BBIBECTH IICIIOYUCICHHBIN
MaccuB pazMepa N, conepxamuid N MepBbIX MOJIOKUATEIbHBIX HEUETHBIX YHCEN:
1,3,5,....

Array2. Jlano uenoe yucino N (> 0). ChopMupoBaTh U BBIBECTH IEIOYHCICHHBIH
MaccuB pasmepa N, coAepKalllvil CTENeHW IBOWKU OT mepBoil go N -i: 2, 4,
8, 16,....



Array3. Jlano uenoe urcio N (> 1), a Takke mepBblii uieH A ¥ pa3sHOCTh D apug-
memuyeckou npoepeccuu. CHOpMHUPOBATh U BBIBECTH MacCHB pasmepa N, co-

nepKamui N NepBbIX YICHOB JAHHOW IPOTPECCHM:
A, A+D, A+2D, A-+3-D,

Array4. Jlano tenoe uuciio N (> 1), a Takke NepBbld WwieH 4 U 3HaMeHaTelb D
eeomempuyueckoil npoepeccuu. CHopMHUpOBaTh U BBIBECTH MAacCHUB pa3mepa N,
coxepxanuii N NMepBbIX WICHOB JAHHOM MPOTPECCUU:

A, A-D, A-D?, A-D3,

Array5. Jlano memoe uucio N (> 2). ChopMupoBaTh U BBIBECTH IICIOYUCICHHBIH
MaccuB pazmepa N, comepkamuid N IEpBBIX 3JIEMEHTOB IOCIEN0BATEIBHOCTH
yucen Quoonauyu Fy:

Fi=1, Fa=1, Fx =Fxso+ Fra, K=3,4,....

Array6. Jlaner tenbie yucia N (> 2), A u B. ChopMupoBaTh U BBIBECTH IIEJIO-
YUCJICHHBIA MacCUB pa3Mepa N, MEpBbIA 3JIEMEHT KOTOPOro paBeH A, BTOPOH
paBeH B, a KaXIblil MOCIEAYIOMIMI 3JIEMEHT PaBEH CyMMeE BCEX MpPEIbLIyIIHX.

Array7 . Jlan maccuB pa3zmepa N. BeiBecTH ero 3j1eMeHThI B 00paTHOM MOPSIJIKE.

Array8. JlaH 1eno4YuCIIeHHBI MaccHB pa3mepa N. BeiBecT Bce cojaepikamiuecs B
JAHHOM MAacCHBE€ HEUYETHBIE YHCJIA B MOPSAJIKE BO3PACTAHUS UX HMHJAEKCOB, a
TaK)Xe UX KOIN4ecTBO K.

Array9. JlaH 1eJ04YHCIIEHHBI MaccHB pa3Mmepa N. BeIBecTu Bce cojepkainiuecs B
JTAHHOM MAacCCUBE YETHbIE YHUCJAa B MOpsAIKE yObIBaHUS MX UHACKCOB, a TaKXkKe
UX KOJINYeCTBO K.

Array10. Jlan nemounciacHHbIA MaccuB pa3Mmepa N. BreiBecTu BHauajie BCe coaeprKa-
HIMecsl B JAHHOM MACCHBE YETHBIE YUCIa B TIOPSAJIKE BO3PACTaHUS UX WHJEKCOB,
a 3aTeM — BCE HEYETHBIC YKCIIa B TOPSJKE YObIBaHUS MX HUHJIEKCOB.

Array11. Jlan maccus A pazmepa N u nenoe unciio K (1 < K < N). BeiBectu ai1e-
MEHTBI MAaCCHUBa C MOPSJIKOBEIMU HOMEpaMu, KpaTHbIMU K: Ak, As.x, A3k, - - . .
Y CIIOBHBIN ONIEpaTOp HE UCIOJIb30BATh.

Array12. Jlan maccuB 4 pasmepa N (N — deTHOE 4uci0). BBIBECTH €ro 3jeMeHThI
C YETHBIMU HOMEpaMH B NOPAJIKE BO3pAaCTaHUS HOMEPOB: Az, A4, Ae, . . ., An .
Y CIIOBHBIN ONEPATOP HE UCTOJIB30BATH.

Array13. [lan maccuB A pazmepa N (N — HEYeTHOE YnCIio). BRIBECTH €ro 2JIeMeHThI
C HEYETHBIMH HOMEPAMH B MOpsIKE YObIBaHUS HOMEPOB: Ay, An-2, An-4,
A1. YCIOBHBIN ONepaTop HE UCHOJIb30BATh.

Array14. Jlan maccuB 4 pasmepa N. BriBecTn BHauajie €ro SJIEMEHTHI C YETHBIMHU
HOMEpaMH (B TOPSIIKE BO3pACTaHUsI HOMEPOB), a 3aT€M — DJIEMEHTHI C HEYeT-
HBIMH HOMEpaMmu (TakKe B MOPSAJIKE BO3PACTaHUS HOMEPOB):

Az, As, As, ..., A1, As, As,
VYcnoBHBINM onepaTop HE UCIOJIb30BATh.



Array15. Jlan maccuB A pasmepa N. BbiBecTH BHayajae €ro 3JEMEHThI C HEYECTHBIMHU
HOMEpPAMHU B MOPSAKE BO3PACTAHUSI HOMEPOB, a 3aTEM — 3JIEMEHTHI C YETHBIMH HOMEpPAMHU
B NIOpsiIKE yObIBAaHUSI HOMEPOB:
A, As, As, ..., As, As, Ao
Y cnoBHBIA OnepaTop HE UCIOJIb30BATH.
Array16. [lan maccuB 4 pasmepa N. BeIBeCcTH €ro 3JIeMEHTHI B CIICAYIOIIEM MOPSI/I-
Ke:
Ar, An, A2, An-1, A3, An-2,
Array17. [lan maccuB 4 pazmepa N. BeIBeCcTH €ro 3JIeMEHTBI B CICAYIOIIEM MOPSI/I-
Ke:
A1, As, An, An-1, As, As, An-2,  An-3,

AHanun3 anemMeHTOB MaccuBa

JI1s1 BBIMOJTHEHUS HEKOTOPBIX 3aJlaHUM U3 JTAHHOTO IyHKTa HE Tpedyercs of-
HOBPEMEHHO XPAaHWUTh B MaMSITH BCE HMCXOAHBIE JIaHHbBIE, MO3TOMY HCIIOIb30BATh
IIPU UX BBINOJHEHUU MACCUBBI, CTPOrO TOBOpPS, He HydcHo. OIHAKO NPUMEHEHHE
MacCHUBOB TO3BOJISIET CHAENATh AJITOPUTMbI PELICHUS ATUX 3aJaHuil Oosee MPOCThI-
MH ¥ HArJSIHBIMH. 3aJaHusl U3 JAHHOTO MYHKTA MOXHO JOTOJHUTH 3aJaHUSIMU W3
rpynn Series 1 Minmax, paccMarpuBas UX Kak 3afaHusi Ha 00paboTky maccuBoB. C
IPYroM CTOPOHBI, I TEX 3aJaHUW JAHHOI'O IYHKTAa, KOTOPBIE MOKHO BBIITOJIHUTB,
HE UCIOJb3Yysl MACCUBBI, MOJIE3HO PEAIM30BATh U TAKUE AJITOPUTMBI PEIICHHUS.

Array18. Jlan maccuB A HEHYJCBBIX IEIBIX uncen pazmepa 10. BeiBecTn 3HaueHHE
MEPBOTO M3 TEX €ro JJEMEHTOB Ak, KOTOpPHIE YAOBICTBOPSIIOT HEPABEHCTBY
Ag < A10. Ecim Takmx 31€MEeHTOB HET, TO BeiBecTH 0.

Array19. Jlan nenounciennbiii MmaccuB A pasmepa 10. BeiBecTr moOpsiIKoBbI HOMED
MOCJICTHETO M3 TEX €ro 3JIEMEHTOB Ak, KOTOPBIC YIOBJICTBOPSIOT JBOWHOMY
HepaBeHCTBY A1 < Ak < Aio. Ecnm Takux 3nemMeHTOB HeT, TO BbIBECTH ().

Array20. Jlam maccuB pazmepa N u nensie uncia K u L (1< K <L <N ). Haiitu
CYMMYy 3JIEMEHTOB MaccuBa ¢ HOMepamH oT K 10 L BKITIOYHTEIHHO.

Array21. Jlan maccuB pazmepa N u nensie uncia K u L (1 =K <L < N).
Haiitu cpennee apudmeTndeckoe 3J€MEHTOB MaccHBa ¢ HoMepamu oT K 10 L
BKJTFOUUTEITHHO.

Array22. Jlan maccuB pa3mepa N u nensie uucna K u L (1 < K< L <N ). Haiitu
CYMMYy BCEX DJICMCHTOB MAacCHBa, KpOME 3JIEMEHTOB ¢ HoMepamu oT K 10 L
BKJTIOUUTEIHHO.

Array23. Jlan maccuB pasmepa N u nenble uucia K u L (1 < K <L < N).
Haiitu cpennee apupMeTHUECKOE BCEX DIIEMEHTOB MAcCHBa, KPOME JJICMEHTOB



¢ HoMepaMu OoT K 710 L BKIIFOUUTEIIBHO.

Array24. Jlan 1enodnciACHHBIH MacCUB pasMepa N, He COAepKalluii OJMHAKOBBIX
yrcen. [IpoBeputh, 00pa3yloT U €ro 3JIEMEHTBl apugmemuueckyio npoepec-
curo (cm. 3aganue Array3). Ecau o0pa3yroT, TO BBIBECTH Pa3HOCTh MPOTPECCHH,
eciu HeT — BhIBecTH 0.

Array25. Jlan MaccuB HEHYJIEBBIX LEIbIX uncena pazmepa N. [IpoBepurs, 00pa3yroT
JU €ro 3JEMEHTHl eeomempuieckyio npoepeccuto (cM. 3ananue Array4). Ecmu
00pa3yloT, TO BBIBECTH 3HAMEHATEJbh MPOTPECCUU, eclii HeT — BbiBecTH 0.

Array26. Jlan nenouuciieHHbId MaccuB pasmepa N. [IpoBeputh, uepenyroTcs iu B
HEM YeTHbIe M HeuyeTHble uncia. Eciu depenyrorcs, To BeiBecT (), ecnu HeT,
TO BBIBECTH TOPSAKOBBIA HOMEp IMEPBOTO 3JEMEHTa, HApYIIAIOIIET0 3aKOHO-
MEpPHOCTb.

Array27. Jlan MaccuB HEHYJEBBIX IEJlbIX uyucen pasmepa N. [IpoBeputh, uepemy-
IOTCSI JIM B HEM IIOJIOXKHUTEILHBIC U OTpUIIATeNIbHBIC Yucia. Ecou depenyroTcs,
TO BbIBeCTH (), €CJIM HET, TO BBIBECTH IMOPSIKOBBI HOMEpP MEPBOTO DIICMEHTA,
HapyIIAIOIIEero 3aKOHOMEPHOCTb.

Array28. Jlan maccuB 4 pa3zmepa N. HaliTh MHUHMMaNbHBII 3JIEMEHT W3 €ro dJie-
MEHTOB C YETHBIMU HOMepamu: As, A4, As, . ..

Array29. Jlam maccuB 4 pasmepa N. HailiTu MakCHUMaJbHBIH 3JEMEHT U3 €ro dJe-
MEHTOB C HEUETHBIMU HOMepaMu: A1, A3, As, . . . .

Array30. Jlan maccuB pa3mepa N. Haiitu HOMepa TeX 3JIEMEHTOB MacCHBa, KOTOPBIC
OOJIBIIIE CBOETO MPABOTO COCEMA, M KOJIWYECTBO TAKWUX AJIEMEHTOB. HaiiieHHBIC
HOMEpa BBIBOJIUTH B OPSIKE UX BO3PACTAHUSI.

Array31. Jlan maccuB pa3mepa N. Haiitu HOMepa TeX 3JIEMEHTOB MacCHBa, KOTOPBIC
0O0JIbIIIE CBOETrO JIEBOI'O COCENa, M KOJMYECTBO TAaKUX dJIeMeHTOB. HalineHHEbIE
HOMEpa BHIBOJIUTH B TIOPSJIKE UX YOBIBAHUS.

Array32. Jlan maccuB pasmepa N. HaiiTu HOMep e€ro mepBoro JOKajabHOI0 MUHHUMY-
Ma (IOKATbHbIU MUHUMYM — 3TO DIIEMEHT, KOTOPbI MEHbIIE JI000r0 U3 CBOUX
cocenei).

Array33. Jlau maccuB pasmepa N. Haiitu HOMEp €ro mocjaeaHero JOKaJabHOr0 Mak-
CUMyMa (JIOKAIbHBIL MAKCUMYM — ITO BJIEMEHT, KOTOPBIHA OOJIbIe J000TO U3
CBOHUX cocefiei).

Array34. Jlam maccuB pasmepa N. HaliTu mMakcuMaibHBIA W3 €r0 JIOKAJIBHBIX MH-
HUMYMOB (OIPEACIICHUE JOKANbHO20 MUHUMYMA NaHO B 3aiaHuu Array32).

Array35. Jlam maccuB pa3mepa N. HailTh MUHHMAaIbHBIA W3 €r0 JOKAJTbHBIX MaK-
CUMYMOB (OIPEAEIICHUE JI0KAIbHO20 MAKCuMyma AaHO B 3a1aHuu Array33).

Array36. Jlan maccuB pazmepa N. HaliTu MakCUMaJbHBIA U3 €T0 JIEMEHTOB, HE SIB-
JSOMIUXCSA HU JIOKAIbHBIM MUHMMYMOM, HU JIOKQJIbHBIM MAaKCUMyMOM (OIpe-
NEJECHUS JIOKAIbHO20 MUHUMYMA W JOKATbHO20 MAKCUMYMA JTaHbl B 3aJaHUSIX



Array32 u Array33). Eciu Takux 371eMEHTOB B MacCHUBE HET, TO BbhiBecTH 0.

Array37. Jlam maccuB pa3mepa N. HaiiTm KOJIMYECTBO Y4YacCTKOB, Ha KOTOPBIX €ro
AJIEMEHTHI MOHOTOHHO BO3pPAacCTaloT.

Array38. Jlam maccuB pa3mepa N. HaiiTu KOJMYECTBO Y4acTKOB, Ha KOTOPBIX €ro
AJIEMEHTHI MOHOTOHHO YOBIBAFOT.

Array39. Jlan maccuB pasmepa N. HaliTh KOIHYECTBO €r0 MPOMENCYMKOE8 MOHO-
mouHocmu (TO €CTh yYacTKOB, Ha KOTOPBIX €r0 JJIEMEHTHI BO3PAcTalOT WU
yOBIBAIOT).

Array40. Jlano uucio R u maccuB A pasmepa N. HailiTu 31eMeHT maccuBa, KOTO-
pBI Haubonee OaU30K K 4uCIy R (TO €CTh TakoW 3yIeMeHT Ak, JJIsi KOTOPOTO
BeNMYUHA |Ax — R| sSBIsSETCI MUHUMAJIBLHOM).

Array41. Jlan maccuB pazmepa N. Haiitu 1Ba coceTHUX 3JI€MEHTa, CyMMa KOTOPBIX
MaKCHMaJlbHa, ¥ BBIBECTU ITH JIEMEHTHI B TIOPSIKE BO3PACTAHUS X UHICKCOB.
Array42. Jlano uucio R u maccuB pa3mepa N. HaliTu 1Ba cocelHHX 3JIEMEHTa Mac-
CHBa, CyMMa KOTOPBIX Hawmboiiee OMM3Ka K YUCIy R, M BBIBECTH 3TH SJIEMEHTHI
B MOPSKE BO3PACTaHUS UX UHACKCOB (OmpeneneHrne Hanbosee OIU3KUX YUCEN
naHo B 3agaHuu Array40).

Array43. JlaH 11eTIOYHCIICHHBIH MacCUB pa3Mmepa /N, Bce DJIEMEHThI KOTOPOTO YIIOpsi-
J04YeHbI (10 BO3pACTaHUIO WX MO yObIBaHMIO). HallTH KOMIMYECTBO pa3IUYHbIX
AJIEMEHTOB B JIJAHHOM MacCHBE.

Array44. Jlan 1eIOYUCIICHHBIH MacCHB pa3Mmepa N, colaepiKamuidi poBHO JiBa OIH-
HAKOBBIX dJieMeHTa. HaiiTh HOMepa OJMHAKOBBIX DJIEMEHTOB M BBIBECTHU 3TH
HOMEpa B TIOPSIKE BO3PACTAHMSI.

Array45. Jlam MaccuB pasmepa N. Haiitm HOMepa ABYX ONMKAWIINX SJIEMEHTOB
U3 3TOTO MaccuBa (TO €CTh AJIEMEHTOB C HAMMEHBITNM MOJyJIEM Pa3HOCTH) U
BBIBECTH ITH HOMEpA B MOPSIKE BO3PACTAHHUS.

Array46. Jlano uucio R u maccuB pasmepa N. HaiiTu aBa pa3inMyHBIX 3JI€MEHTA
MaccuBa, CyMMa KOTOpBIX HauOosiee Onu3Kka K 4uciay R, W BBIBECTH 3THU dJe-
MEHTHI B MOPSJIKE BO3pACTaHUS UX MHACKCOB (OompeseneHne Hanbomnee OIu3Kux
yucen gaHo B 3ajaHuu Array40).

Array47 . Jlan neno4yncieHHbIH MaccuB pa3Mepa N. HaliTh KOJIMYECTBO Pa3IUUHBIX

3JICMCHTOB B JAHHOM MACCHBC.

Array48. Jlan nenodncieHHblid MaccuB pa3mepa N. HaiiTn MakcuManbHOE KOJIMYe-

CTBO €T'0 OJMHAKOBBIX 2JICMCHTOB.

Array49. Jlan memouncieHHBIH MaccuB pasmepa N. Eciu oH sBisieTcst nepecma-

HOBKOU, TO €CTh COAEPXKUT Bce umucaa oT 1 go N, To BeiBecTH 0; B IPOTUBHOM
Cy4ae BBIBECTH HOMEpP MEPBOTO HEIOMYyCTUMOIO SJIEMEHTA.

Array50. Jlan neno4uciacHHbI MaccuB A pasMepa NN, sSBISIONIHMICS TEpecTaHOBKON

(ompenenenue nepecmarnoéku 1aHO B 3agaHuu Array49). Haiitu koaudecTBo



uHBepculi B JAaHHOW MEPECTAaHOBKE, TO €CTh TAKUX Iap JIEMEHTOB A, U A, B
KOTOPBIX OOJIbIIIEE YMCIIO HAXOAUTCS ClieBa OT MEHbIero: A, > A, npu I <J.

PaboTta ¢ HeCKONbLKMMM MaccuBamm

Array51. Jlaner mMaccuBbl 4 U B onuHakoBoro pasmepa N. [loMeHsATh MecTaMu MX
COJIEPKUMOE M BBIBECTH BHAYaJIe AJIEMEHTHI MPeoOpa3oBaHHOTO MaccuBa A, a
3aTeM — 3JIEMEHTHI MPeoOpa30BaHHOTO MaccuBa B.

Array52. Jlan maccuB A pasmepa N. ChopMupoBaTh HOBBI MAacCUB B TOro ke
pa3Mepa, 37I€MEHTHI KOTOPOTO ONPENENSIOTCS CIeAYOIUM 00pa3oMm:

Bx = 2-Ax, ecau Ax <5,
Ak/2 B IPOTHUBHOM CITy4ae.

Array53. [lanbl nBa MaccuBa 4 u B oquHakoBoro pasmepa N. ChopMupoBaTh HOBBIN
MaccuB C TOTO K€ pa3zMepa, KaxkAblid 3JIEMEHT KOTOPOTO PaBEH MaKCUMaIbHOMY
U3 DJIIEMEHTOB MACCUBOB A U B C Te€M K€ HMHIEKCOM.

Array54. Jlan nemouuncineHHslii MaccuB 4 pasmepa N. [lepenmcarh B HOBBIH IIelo-
YUCJICHHBIM MacCUB B Bce YETHBIE YKClIa U3 HMCXOJHOIO0 MaccuBa (B TOM K€
NOPSIZIKE) U BBIBECTU pa3MeEp IMOIYYEHHOTO MaccuBa B U €ro coiep:KUMoe.

Array55. Jlan nenouncieHnbslii MmaccuB A pasmepa N (< 15). Tlepenucars B HOBBI
LEJIOYUCIIEHHBII MacCUB B BCE 3JEMEHTHl C HEYETHBIMHU MOPSAKOBBIMU HOME-
pamu (1, 3, .. .) 1 BBIBECTH pa3Mep MOJIYyYEHHOTO MAacCUBa B U €ro COAEPKUMOE.
Y CIIOBHBIN ONEPATOP HE UCTOJIB30BATh.

Array56. Jlan nmenouncieHHbiii MaccuB A pasmepa N (£15). Ilepenucats B HOBBIH
LIEJIOYNCIIEHHBI MacCUB B BCE 3JEMEHTHI C MOPSAKOBBIMH HOMEpPaMH, Kpat-
HbIMU TpeM (3, 6, . . .), U BBIBECTH pa3Mep MOJIYUYEHHOro mMaccuBa B u ero
COAEPKUMOE. Y CIIOBHBIN OIEPATOP HE UCIIOJIb30BATh.

Array57. Jlan nenouyuciacHHBIM MaccuB A pasmepa N. Ilepenmcarh B HOBBIM Iie-
JIOUMCIIEHHBI MAacCUB B TOro k€ pa3Mepa BHayajle BCE AJIEMEHTBHI MCXOJHOrO
MacCHBa ¢ YETHBIMU HOMEpPaMHU, a 3aT€M — C HEYETHBIMHU:

A2, As, As, ..., A1, As, As,
Y cnoBHBINA OnepaTop HE UCIOJIb30BATH.

Array58. Jlam maccuB A pasmepa N. ChopMupoBaTh HOBBI MacCUB B TOTO K€
pasMepa MO CIENYIOIIEMy MpaBUily: 3JIEMEHT By paBeH CyMMeE 3JIEMEHTOB
MaccuBa 4 ¢ Homepamu oT 1 10 K.

Array59. Jlan maccuB A pasmepa N. ChopMupoBaTh HOBBIH MacCuB B TOro ke
pasMepa Mo CIeAyIolEeMy MpaBUIy: dJIEMEHT Bk paBeH cpeaHeMy apudmeTu-
YECKOMY 3JIEMEHTOB MaccuBa 4 ¢ Homepamu ot 1 1o K.

Array60-°. Jlan maccuB 4 pazmepa N. ChopmupoBaTh HOBBIH MaccuB B TOro xe
pa3Mepa MO CIENYIOIIEeMy MpaBUily: 3JIEMEHT By paBeH CyMME 3JIEMEHTOB



MaccuBa A ¢ Homepamu oT K j10 V.

Array61. Jlam maccuB A pasmepa N. ChopMupoBaTh HOBBI MacCUB B TOTO K€
pasMepa Mo CleAyolleMy MpaBuily: 3JeMEHT By paBeH cpenHeMy apupMeTu-
YECKOMY 3JIEMEHTOB MaccuBa 4 ¢ Homepamu ot K 110 N.

Array62. Jlan maccuB 4 pazmepa N. ChopmupoBats 1Ba HOBBIX MaccuBa B u C: B
MacCHUB B 3ammucaTh BCE MOJIOKUTEIbHbBIEC AJIEMEHTBI MaccuBa A, B MaccuB C —
BCE OTpHIATEIbHBIE (COXpaHss HCXOAHBIN MOPSIOK CIEAOBAHUS JIEMEHTOB).
BriBecTn BHauane pasmep M COJIEpPKMMOE MaccuBa B, a 3aTeM — pa3mep U
cojaepxxumoe maccupa C.

Array63. Jlauner nBa MaccuBa A U B pa3Mepa 5, 3JIEMEHThI KOTOPBIX YIOPSIOYCHBI
no Bo3pacTtaHuto. OOBEAVMHUTH 3TH MACCHUBBI TaK, YTOOBI PE3yIbTHPYIOIIHIA
MaccuB C (pazmepa 10) octancst ynopsi04€eHHBIM IO BO3PACTAHUIO.

Array64. Jlansl Tpu 1enodyuciieHHbIX MaccuBa A, B u C pasmepa Na, Np, Nc
COOTBETCTBEHHO, 3JIEMEHTHI KOTOPBIX YIOPSI0UYCHBI 110 yObIBaHUI0. O0Benu-
HUTBH 3TH MACCHUBBI TaK, YTOOBI PE3yIbTUPYIOMINN 1IETOYUCICHHBIN MaccuB D
(pasmepa Na + Ng + N¢) ocraics yrnopsiIOueHHBIM 10 YOBIBAaHUIO.

Mpeo6pa3oBaHne MaccuBa

HpI/I BBIITIOJTHECHHU U SaﬂaHI/Iﬁ N3 JaHHOI'O ITYHKTA HC CJIICAYCT UCII0JIb30BaTh BCIIO-
MOIraTCJIbHbIC MACCHBBI.
N3MeHeHUe anemMeHTOB MaccuBa

Array65. Jlan maccus 4 pa3mepa N u nenoe uncio K (1 < K < N). [IpeobpazoBath
MAcCCHB, YBEJIMUNB KXKIBI €ro JICMEHT Ha MCXOJAHOE 3HAUYCHHE dJieMeHTa Ay.

Array66. Jlan nemouncieHHblii MaccuB pa3Mmepa N. YBEIUUUTh BCE YETHBIC YHCIA,

COJZEpIKaIlMECS B MAacCUMBE, HA MCXOJHOE 3HAYCHUE IEPBOTO YETHOTO YHUCIIA.
Ecnu yeTHble yucna B MaccHBE OTCYTCTBYIOT, TO OCTaBUTh MAacCHUB 0€3 u3Me-
HEHU.

Array67. Jlan 11e/IOUHMCIICHHBIA MacCUB pa3mepa N. YBEIWUYUTh BCE HEUCTHBIC YHC-

Ja, CoJepIKaIIrecss B MacCHBE, HAa MCXOJHOE 3HAYCHHUE IMOCIIEIHET0 HEYETHOTO
gyucina. Ecin HedeTHBIE YHClIa B MacCHBE OTCYTCTBYIOT, TO OCTaBHTh MAaCCHB
0e3 U3MEHEHUH.

Array68-. llan maccuB pa3mepa N. [loMeHATh MeCTaMH €r0 MUHUMAJIBHBIA M MaK-

CUMAJILHBIN DJIEMEHTEI.

Array69. lam maccuB pasmepa N (N — detHoe uuciio). [loMeHsATsr MecTamMu ero

MIEPBBINA AJIEMEHT CO BTOPBIM, TPETHM — C YETBEPTHIM U T. JI.

Array70. Jlaan maccus pasmepa N (N — detHOe unciio). [IToMeHITh MecTaMu MepBYIO

H BTOPYIO ITOJJIOBUHBI MAaCCHUBA.



Array71. lan maccuB pa3mepa . [ToMeHsATh TOPSIOK €ro 3JIEMEHTOB Ha 0OPATHBIIA.

Array72. Jlan maccuB A pasmepa N unensie uncia K uL (1 < K <L < N). Ile-

pecTaBUTh B 0OpaTHOM MOPSIKE DJIEMEHTHl MAacCHBa, PACIIOJIOKCHHBIC MEXTY
ajIeMeHTaMu Ak 1 A, BKIIFOYasi ’TU JICMECHTEI.

Array73. Jlan maccuB A pasmepa N u nensie uncina K u L (1= K < L <N ). Ile-

pECTaBUTh B OOPAaTHOM MOPSAKE 3JIEMEHThl MAacCCHBA, PACIIOIIOKEHHbIE MEXIY
aneMeHTaMu Ax U A;, He BKJIIOYasi 3TU 3JIEMEHTBHI.

Array74. Jlan maccuB paszmepa N. OOHYIHTH SJIEMEHTHI MAacCHBA, PAaCIIOIOKCH-

HBIC MCXKAY €TI0 MHHHMAJIbHBIM W MAKCHMAJIbHBIM 3JICMCHTAMHU (He BKJIIO4asd
MUHHMMAaJIbHBIA 1 MaKCUMaJIbHBIN SHGMGHTBI).

Array75. Jlan maccuB pasmepa N. IlepectaBuTh B OOpaTHOM MOPSJIKE 3JIEMEHTHI

MacCCHBa, PACIIOJOKCHHBIC MCKAY €ro MUHHMAJIbHBIM W MAKCHUMAJIbHBIM 3JIC-
MCHTaMH, BKJIIO4asd MHUHHUMAaJIbHBbI U MaKCUMAaJbHBIM 3JI€MEHTBHI.

Array76. Jlam maccuB pazmepa N. OOHYJIHTH BCE €T0 JOKAIbHblE MAKCUMYMbL (TO

€CTh YHuciia, OOJIBIIINE CBOUX COCECH ).

Array77. Jlan maccuB pasmepa N. Bo3BecTn B KBajpaT BCE €TO JOKAIbHbIE MUHU-

Mymbl (TO €CTh YMCIIa, MEHBIIIME CBOMX COCEEeH).

Array78. Jlan maccuB pazmepa N. 3aMEHHUTh KaXKIIbIii DIEMEHT MacCHBa Ha CpPEIHEE

apu(pMETUYECKOE ITOTO IJIEMEHTA U €ro coceie.

Array79. Jlan maccuB pazmepa N. OCyIIECTBUTh cOsue JIIEMEHTOB MacCHBa BIIPABO

Ha OJHY MO3UIMIO (MpU 3TOM A1 nepennet B Az, A2 — B As, ..., Av-1 — B Ay, a
MCXOJIHOE 3HAYEHUE TMOCJIETHEr0 3JeMeHTa OyieT noTepsHo). [lepBriil anemMeHT
MOJIy4EHHOTO MacCHBa MOJOXUTH paBHBIM 0.
Array80. Jlan maccuB pasmepa N. OCyIIEeCTBUTh cOgue dIIEMEHTOB MacCHBa BJICBO
Ha OJHY MO3UIMIO (MpU 3TOM Ay mepenner B Ay-1, Av-1 — B An-2, . . ., A2 —
B A1, a UCXOJIHOE 3HAYEHUE MEPBOro 3jaemMeHTa Oyaer morepsHo). [locnennumii
AJIEMEHT MOJyYEHHOTO MacCUBa MOJIOKUTh paBHbIM 0.
Array81. Jlan maccuB pazmepa N u nenoe unciio K (1 < K < N). OcyniecTBuTh
cOosue PJIEMEHTOB MaccuBa BIpaBo Ha K mo3uruii (mpu 3ToM A1 mepeuaer
B Ax+1, A2 — B Ag+2, . . ., AN-xk — B Ay, @ UCXOJHOE 3HAUeHUE K MOCICIHUX
a1eMeHTOB Oyner notepsino). [lepBbie K 371€MEHTOB MOJy4eHHOTO MacCHBa
MOJIOKUTH paBHbIMU 0.
Array82. Jlan maccuB pazmepa N u nenoe uucio K (1 < K < N). OcyliecTBuTh
cOgue DJIEMEHTOB MacCHMBa BJeBO Ha K mo3unmii (mpu 3ToM Ay mepeiner
B An-x, AN-1 — B An-k-1, - - ., Ak+1 — B A1, a UICXOAHOE 3HAUYeHUE K TEepPBBIX
aneMeHTOB Oynet norepsino). [locnennue K 351€eMEHTOB MOJIYYEHHOTO MacCHBa
MOJIOXKUTH paBHbIMU ().
Array83. Jlam maccuB pasmepa N. OCYIIECTBUTh YUKIUYECKUL CO8US DICMCHTOB
MacCHBa BIIPABO HA OJIHY MO3UIIHIO (TIpU ATOM A1 nepeuaer B Az, A2 — B As, . . .,



Ay — B A1).

Array84. Jlam maccuB pazmepa N. OCYHICCTBUTH yYUKIUUeCKUti cO8ue SICMEHTOB
MaccuBa BIIEBO Ha OJIHY MO3UIUIO (TIpH 3TOM Ay mnepeiner B Awn-1, An-1 —
BAN—z, .. .,Al —BAN).

Array85. Jlam maccuB A pasmepa N u uenoe uncino K (£ K4, K < N).
OCyIIEeCTBUTD YuKau4eckutl cogue IJIEMEHTOB MacCUBa BIIPaBO Ha K TIO3HUITUNA
(upu 5TOM A1 nepeiiner B Ax+1, A2 — B Ag+2, . . ., Ay — B Ag). Jlomyckaercst
WCTIOJIF30BaTh BCIIOMOTATEILHBIA MAaCCHUB U3 4 DJIEMECHTOB.

Array86. lam maccuB A pasmepa N u tenoe uncio K (1 =K =4, K < N).
OcCyIIecTBUTh YuUKIU4ecKuti cogue 3IEMEHTOB MacCHBa BJIEBO Ha K TO3HIIMIA
(nmpu 3toM Ay mepeiner B An-x, Av-1 — B An-x-1, - - ., A1 — B An-k+1).
JlomyckaeTcsi UCIoJIb30BaTh BCIIOMOTraTEIbHBIA MAacCUB U3 4 3JIEMEHTOB.

Array87. Jlan maccuB pa3mepa N, Bce 3JIEMEHThI KOTOPOTO, KpOME IEepPBOTO, YIIO-
psaoyYeHsl Mo Bo3pacTanuio. Crenarb MacCUB YIOPSAIOYEHHBIM, MEPEMECTHB
MEPBBIN 2JIEMEHT HAa HOBYIO MO3ULIMIO.

Array88. Jlam maccuB pa3zmepa N, Bce 3JIEMEHTBI KOTOPOTO, KPOME IOCIIEIHETO,
YHOPS0UEHBI 1O Bo3pacTaHuto. CruenaTh MAacCHB YIIOPSIOYCHHBIM, IepeMe-
CTHB MOCJIEIHUN JIEMEHT Ha HOBYIO MO3UIIUIO.

Array89. Jlam wmaccuB pasmepa N, BC€ DJIEMEHThI KOTOPOTO, KpPOME OJIHOTO,

yIOpsIIOueHbl 10  yObBaHuio. CraenaTh MAacCUB  YIOPSAJIOYEHHBIM, I€PEMECTUB
3JIEMEHT, HAPYIIAOIINAN YIIOPSAOYEHHOCTh, HA HOBYIO MTO3UIIMIO.

YpaaneHue v BCTaBKa 3N1IeMEHTOB

Array90. Ian maccuB pazmepa N u menoe uncio K (1 = K =N ). Yiamuts u3
MacCHBa 3JIEMEHT C MOPSJAKOBBIM HOMEPOM K.

Array91. Jlan maccuB pasmepa N u nensie uncia K u L (1 <K <L =N). Yaanmure
U3 MacCuBa 3JIEMEHThl ¢ HoMepamu OT K 10 L BKIIOUHUTEIBHO U BBIBECTH
pa3Mep MOIYYEHHOTO MaCcCUBA U €r0 COEPKUMOE.

Array92. Jlan nieno4YrciaeHHbBIN MaccuB pa3mepa N. Y IalnuTh U3 MacCHBa BCE HEUCT-
HbI€ YMCJIa U BBIBECTH pa3Mep MOJIYyYEHHOTO MACCHUBA U €ro COAECPKUMOE.
Array93. Jlan nienouuciieHHbId MaccuB pasmepa N (> 2). YaanuTe U3 MaccuBa Bce
3JIEMEHTHI C YETHBIMU HOMepaMu (2, 4, . . .). YCIOBHBIN onepaTop HE UCHOJb-

30BaTh.

Array94. Jlan nienoyuciieHHbId MaccuB pa3mepa N (> 2). YaaiuTh U3 MaccuBa BCe
3JI€MEHTHI ¢ HeueTHbIMU HoMepamu (1, 3, . . .). YcloBHbBIN omeparop HE HC-
II0JIb30BATb.

Array95. Jlan neno4ucieHHBIH MaccuB pa3Mepa N. YIamuTh M3 MaccuBa BCE CO-
CETHHE OJMHAKOBBIE DJIEMEHTBI, OCTABUB MX IEPBBIC BXOXKICHHUS.



Array96. /lan neno4YuciIeHHBIH MaccuB pa3Mmepa N. YanuTh U3 MacchBa BCE OJIH-

HAKOBBIC 3JICMCHTBI, OCTABUB X IICPBBIC BXOXKACHUS.

Array97. Jlan LeJ04YHCIIeHHBIH MaccuB pa3smepa N. YaluTh M3 MaccuBa BCE OIH-

HAKOBBIC 3JICMCHTHI, OCTaABUB HX ITIOCIICIHHUEC BXOXIACHU.

Array98. Jlan memounciaeHHBIA MacCUB pasMmepa N. YIalnuTh U3 MaccuBa BCe dJie-

MEHTBI, BCTpEYalOLIMecs MEHEe TPeX pa3, U BBIBECTU pa3Mep MOJYyYEHHOTO
MaccHuBa U €ro COAEPKUMOE.

Array99. Jlan nemounciacHHBIAH MacCHUB pa3Mmepa N. YIanuTh U3 MaccuBa BCE dJe-

MEHTBI, BCTpedaromuecss Oosiee ABYX pa3, U BBIBECTH pa3Mep MOJIYyYEHHOTrO
MacCHUBa U €ro COAEPKUMOE.

Array100. [lan memodnciacHHbI MaccuB pasMepa N. YaauTh U3 MacCHUBa BCe dJe-

MCHTbBI, BCTPCUHANOIIUCCA POBHO ABa pa3ad, U BBIBECTH pPA3MCP ITOJIIYUYCHHOI'O
MaCCHBa U €T0 COACPIKUMOC.

Array101. [Jlan maccu pasmepa N u nenoe yucio K (1 =K < N). Ilepen snemen-

TOM MacCCHBa C MOPAIKOBBIM HOMCPOM K BCTaBUTH HOBBIM PJIEMEHT C HYJICBbBIM
3HAYCHHCM.

Array102. lan maccuB pa3mepa N u nenoe uucio K (E K<N). [locne anemeHTa
MacCHBa C TMOPSAIKOBBIM HOMEPOM K BCTAaBUTh HOBBIM 3JIEMEHT C HYJICBBIM
3HAYCHUEM.

Array103. /lan maccuB pa3mepa N. BCTaBUTh 3JIEMEHT ¢ HYJICBBIM 3HAUCHUEM IEPE]T
MUHHMAJIBbHBIM U TOCJIE MaKCHUMAaJbHOT'O 3JIEMEHTa MAacCCHBA.

Array104. Jlan maccuB pasmepa N u jaBa mensix yucia K u M (1 =K <N,
1 sM 14). Ilepen smeMeHTOM MaccHBa ¢ HOMEpoM K BCTaBHTh M HOBBIX
DJIEMEHTOB C HYJICBBIMU 3HAUYCHUSIMH.

Array105. Jlam maccuB pasmepa N u nBa nenbix uncia K u M (1 =K <N,
1 =M ). Ilocne snmementa maccuBa ¢ HoMepoM K BCTaBUTh M HOBBIX
DIIEMEHTOB C HYJIEBHIMU 3HAUYCHUSMHU.

Array106. [laa maccuB pazmepa N. [Ipoay0nupoBaTh B HEM DJIEMEHTBI C YSTHBIMH
Homepamu (2, 4, . ..). YCIOBHBIN OmepaTop HE MCIOIb30BaTh.

Array107. Jlan maccuB pazmepa N. YTpOuUTh B HEM BXOXKIEHHS BCEX IJIEMEHTOB C
HeyeTHBIMU HOMepamu (1, 3, ...). YCIOBHBIN omepatop HE HCHOJIb30BaTh.

Array108. Jlan maccuB pa3mepa N. Ilepen KakapIM MOJOKUATEIBHBIM 3JIEMEHTOM
MacCHBa BCTaBUTh 3JICMEHT C HYJICBBIM 3HAUYCHHUEM.

Array109. [lan maccuB pasmepa N. [locie KaXaoro OTPHIIATENIBHOTO 3JIEMEHTA
MacCHBa BCTaBUTh 3JICMEHT C HYJICBHIM 3HAUYCHHEM.

Array110. Jlan nemounciaeHHbId MaccuB pazmepa N. [IpoayOnupoBaTh B HEM Bce
YETHBIC YHCTIA.

Array111. Jlan neno4urciaeHHbI MaccuB pa3mepa N. YTpOUTh B HEM BXOXKICHHUSI
BCEX HEYETHBIX YHCEIL.



CopTtupoBKa MaccuBa

Array112-. Jlan maccuB A pazmepa N (=6). YIOPSIOYUTH €ro IO BO3PACTAHUIO ME-
TOJIOM COPTHPOBKU HPOCHMbIM 0OMeHOM («NY3bIPbKOBOU» COPMUPOBKOLL): TIPO-
CMaTpuUBaTh MAacCHUB, CpaBHUBAs €r0 COCEIHHE dJIeMEHTHhl (A1 u A2, A2 u As
U T. 1.) ¥ MEHSS UX MECTaMHU, €CJIM JIEBbIM 3JeMEHT mapbl OoJblle MPaBOro;
MOBTOPUTH ONUCAaHHbIE JedcTBUS N - 1 pa3. st KOHTPOJS 3a BBINOJIHSEMBI-
MU JACHCTBUSIMH BBIBOJIUTH COAEPKMMOE MACCHBa IMOCJE KaXXJI0ro MpOCMOTpa.
VY4ecTp, UTO MpH KaXXIOM MPOCMOTPE KOJIMYECTBO aHATU3UPYEMBIX Map MOXKHO
YMEHBIINTH Ha 1.

Array113. Jlan maccuB A_pasmepa N (<6). YIOpSIOYHUTH €ro IO BO3PACTAHUIO
METOJIOM COPTHPOBKU HPOCHMBIM 6blO0OpOM: HAUTH MaKCUMAJIbHBINH 3JIEMEHT
MaccHBa U MOMEHSTh €ro MECTaMu ¢ nocieTHUM (N -M) 3JIEMEHTOM; BBIMOJIHUTD
onucaHHble AedcTBUs N 1 pa3, Kaxapld pa3 yMeHblIas Ha | KOJIMYECTBO
aHAJIM3UPYEMBIX AJIEMEHTOB U BBIBOJS COACPKUMOE MacCHUBA.

Array114. Jlan maccuB A pasmepa N (< 6). YHOOpSIOYUTH €ro MO BO3PACTAHUIO
METOJIOM COPTUPOBKU NPOCMbIMU 6CMABKAMU. CPABHUTD AJIEMEHTHI A1 U A2 W,
npy HEOOXOAMMOCTH MEHsSI MX MeCTaMH, JOOUTHCS TOTO, 4TOOBI OHHM OKa3a-
JIUCH YHOPSIIOYEHHBIMH IO BO3PACTAHUIO; 3aT€M OOpPATUTHCS K DJIEMEHTY A3 U
NEPEMECTUTh €T0 B JIEBYIO (YK€ YIMOPSIOYEHHYIO) YacTh MAcCHBA, COXPAHUB
€€ YNOPSAAOYECHHOCTh; MOBTOPUTH 3TOT MPOLECC ISl OCTAJIBHBIX 3JIEMEHTOB,
BBIBOJISI COJACPKMMOE MacCHBa TOCiIe 00pabOTKH Kaxaoro 3jeMeHTa (OoT 2-
ro 10 N -ro). IIpu BBIMOJHEHUU OMUCAHHBIX JCHUCTBUM YIOOHO HMCIOJIB30BaTh
npueM «0apbepay, 3aluChiBasi OUYEPEIHON AJIEMEHT mepes] ero oOopaboTKoW B
JOTIOJTHUTEIBHBIN 3JIEMEHT MaccuBa Ao.

Array115. Jlan maccuB A pazmepa N. He u3meHssl TaHHBIA MacCUB, BBIBECTH HOME-
pa ero 3Je€MEHTOB B TOM MOPSAKE, B KOTOPOM COOTBETCTBYIOIIUE UM 3JIEMEHTbI
00pa3yloT BO3pacTalollyl0 MOCIEI0BaTeIbHOCTh. Vcmonb3oBaTe MeTod «my-
3bIpbKOBOUY copmuposku (cM. 3amanue Arrayl12), moguduuupoBaB ero cie-
TYIOIIUM 00pa3oM: CO37aTh BCIIOMOTATEIbHBIM IE€IOYUCICHHBIN Maccue Home-
po6 1, 3a10JIHUB €ro unuciaaMu ot 1 1o N ; mpocMarpuBaTh MaccuB A, CpaBHHUBAs
naphbl 3JIEMEHTOB MaccuBa A ¢ Homepamu /1 u Ie, I2 u I3, . . . 1 MEHsISI MECTaMH
COOTBETCTBYIOIIUE JIEMEHTHl MaccuBa [, €Clu JIEBBIM DJIEMEHT Mapbl OOJbIIIE
npasoro. [loBTopuB onucanHyo npouenypy npocMmorpa N - 1 pa3, noaydum
B MaccuBe / TpeOyeMylo MOCJeI0BaTeIbHOCTh HOMEPOB.

Cepuun uenbix uncen

Array116°. Jlan nemounciacHHbli MaccuB A pa3smepa N. HazoBem cepueii rpynmy
OIS UAYIIUX OAMHAKOBBIX 3JIEMEHTOB, a OIUHOU cepuu — KOIUYECTBO ITHX



37eMeHTOB ([JIMHA cepun MoxkeT ObITh paBHa 1). ChopmupoBaTh 1Ba HOBBIX
[EJIOYMCIEHHBIX MaccuBa B u C OJWHAKOBOTO pa3Mmepa, 3amucaB B MacCuB B
JUTMHBI BCEX CEPUI MUCXOJHOrO0 MaccuBa, a B MacCuB C — 3HAYEHMS IJIEMEHTOB,
00pa3yIoNMX 3T CEPHH.

Array117. JlaH 1nieno4ucieHHbI MaccuB pa3mepa N. BcTaBuTh mepes KaxkIou ero

cepueil dIIEMEHT C HyJIEBBIM 3HA4YeHHEM (OIpeeieHne CepUur JaHO B 3a/laHUU
Arrayl116).

Array118. Jlan nienoducieHHbI MaccuB pa3mepa N. BeTaBuTh mocie KaxkIol ero

CEpUU AJIEMEHT C HYJIEBBIM 3HaueHUEM (OIpesesieHue Cepuu JAaHO B 3aJaHUU
Arrayl16).

Array119. Jlan nenouuncneHHslii MaccuB pazmepa N. [IpeoOpazoBaTh MaccuB, yBe-
JUYUB KaXKAYI0 €ro CEepHI0 Ha OJIMH 3JIEMEHT (OompeiesieHue Cepuu JTaHO B
3ananuu Arrayl16).

Array120. Jlan 1eao4YucIeHHBIH MacCuB pa3Mepa N, coepsKalliil o KpaitHeH mepe
ONHY CepHio, JINHA KoTopoi Oombiie 1. IIpeoOpa3zoBaTh MaccuB, YMEHBIIWB
KOKIYI0 €ro Cepyi0 Ha OAMH 3JIeMEHT (OIpeneseHUe Cepur JaHO B 3aJaHHUU
Array116).

Array121. Jlano uenoe uucio K (> 0) u uenodncieHHblii MaccuB pasmepa N. Ipe-
o0Opa3oBaTh MAaccHB, yJBOUB JUIMHY €ro cepuu ¢ HomepoMm K (ompenerneHue
cepur AaHo B 3angaHuu Arrayl16). Eciu cepuit B maccuBe meHpuie K, TO
BBIBECTU MACCHUB 0€3 U3BMEHEHUH.

Array122. Jlano uenoe uucio K (> 1) u 1eouncieHHblid MaccuB pasmepa N. Yia-
JUTh U3 MAacCHBa cepuio ¢ HoMepoM K (ompeleieHHe CepuH JaHO B 3aJaHUU
Array116). Eciu cepuil B MmaccuBe MeHbllle K, TO BBIBECTH MaccUB 0e3 HU3Me-
HCHUU.

Array123. Jlano nenoe uucio K (> 1) u nenouncienssiii maccuB pasmepa N. Ilo-
MEHSITh MECTaMH TEPBYI0 CEPUI0 MAacCHBa M €ro cepuro ¢ Homepom K (ompe-
NeJeHrne cepur 1aHo B 3anaHuu Arrayl16). Ecnu cepuii B maccuBe MeHblIle K,
TO BBIBECTU MaccuB 0€3 U3MEHEHUI.

Array124. Jlano uenoe unciao K (> 0) u neaoyucieHnsiii Maccus pasmepa N. ITome-
HSATh MECTaMH TIOCJICIHIO CEPHI0 MacCHBa M €ro Cepuio ¢ HomepoM K (ompe-
NeJeHrne cepur aHo B 3anaHuu Arrayl16). Ecnu cepuii B maccuBe MeHblIle K,
TO BBIBECTU MaccuB 0€3 U3MEHEHUI.

Array125. Jlano nienoe unciao L (> 1) u nenourcieHHblii MaccuB pasmepa N. 3ame-
HUTh KaXIyl0 CEpHI0 MacCHUBa, IJIMHA KOTOPOW MeHbIIe L, Ha OJIMH 3JIEMEHT C
HYJIEBBIM 3HAUY€HHEM (ONpeNeJIeHue cepuu AaHo B 3agaHuu Arrayl16).

Array126. lano nenoe uucio L (> 0) u 1enoYuciieHHbId MaccuB pa3mepa N. 3ame-
HUTH KaXIyI CEPUI0 MACCUBA, JJIMHA KOTOPOM paBHA L, HA OJAMH BJIEMEHT C
HYJIEBBIM 3Ha4Y€HUEM (OMpeIeNICHUE CepuM N1aHo B 3amaHuu Arrayl16).



Array127. Jlano nienoe unciao L (> 0) u 1enourcieHublii MaccuB pasmepa N. 3ame-
HUTHh KOKIYIO CEPHIO MAaCCUBA, JTMHA KOTOPOW Ooubine L, Ha OJUH 3JEMEHT C
HYJIEBBIM 3HauY€HHEM (OmpelieJieHne cepuu AaHo B 3agaHuu Arrayl16).

Array128. Jlan nenourcienusiii MmaccuB pasmepa N. [IpeoOpa3oBaTh MaccuB, yBe-
JUYHB €ro TIEPBYIO CEPHUIO HAWOOJBINCH JUIMHBI HAa OJUH 3JIEMEHT (ompeserie-
HUE CepHUH JaHO B 3aannu Arrayl16).

Array129. Jlam mnenouncrneHHslii MmaccuB pasmepa N. IIpeoOpazoBaTh Maccus,

YBEITUYHMB €r0 MOCIEIHIO CEepUi0 HAuOONbIIEH JIMHBI Ha OJMH 3JEMEHT (Oompe-

JIeJICHUE CepUH JTaHO B 3a1aHnu Arrayl16).

Array130. Jlaun nenouncieHHblii MaccuB pasmepa N. IIpeoOpa3zoBaTh MaccuB, yBe-
JMYHAB BCE €r0 CEpUU HAWOOJIBIICH IUTMHBI Ha OJWH JJIEMEHT (OIpeecHue
cepuu AaHo B 3aaaHuu Arrayl16).

MHoXecTBa TOYEeK Ha NJIOCKOCTU

JIst XpaHeHUs TaHHBIX O Ka)KJI0M HaOOpe TOYEK CIICyeT MCII0Ib30BaTh I10 JIBa
MacCHUBa: MEPBbI MAcCUB IS XpaHEHHUs a0CIMCC, BTOPOH — JIJIsi XPAHECHUS OPJIH-
HaT. MOXXHO Takke MCIOJb30BaTh MACCHUB 3anucell C IBYMS TMOJSIMHU (CM. 3aJaHHE
Param64).

Array131. Jlano MHOXecTBO A M3 N TOuYeK Ha IJIOCKOCTH W TOouka B (TOYkH 3a-
JaHbl CBOMMHM KOOpJAMHATaMH X, y). HaliTu Touky u3 mMHOXecTBa A, Hauboee
Onmu3KyIo K Touke B. Paccmosnue R MEXIy TOUKaMU ¢ KOOpAWMHATaMH (X1, y1)
U (X2, y2) BBIYUCISIETCS IO OpMYyJIE:

R =02~ x1)2 + (y2 =~ y1)2

Array132. Jlano MHOXecTBO 4 U3 N TOYeK (TOYKH 3a/JlaHbl CBOMMH KOOPAMHATAMHU

x, ). Cpenu BceX TOYEK 3TOTO MHOXECTBA, JIKAIIUX BO BTOPON YETBEPTH,

HAWTH TOUYKY, HanOoJee yAAJCHHYIO OT Havyalla KOOpaAuHAT. Eciu Takux Todek
HET, TO BBIBECTH TOYKY C HYJICBBIMU KOOPIUHATAMHU.

Array133. /lano MHOXecTBO A M3 N TOYEK (TOYKH 3aJlaHbl CBOMMH KOOpJIUHATAMU
x, ). Cpenu BceX TOYEK 3TOr0 MHOXKECTBA, JICXKAIUX B MEPBOM WU TPEThen
YEeTBEPTH, HANTH TOYKY, HauOoJiee OJU3KYIO K Havany kKoopauHat. Eciu Takux
TOYEK HET, TO BEIBECTH TOYKY C HYJICBBIMU KOOPAMHATAMH.

Array134. Jlano MHOXecTBO 4 u3 N TOYeK (TOYKH 3aJaHbl CBOUMH KOOpJIHMHATA-
MU X, y). HaliTh mapy pasIuvHBIX TOYEK 3TOTO MHOXECTBA ¢ MAaKCHMAJbHBIM
pacCcTOSTHUEM MEXJIy HHUMH M CaMO 3TO PAcCTOSHHE (TOYKH BBIBOISTCS B TOM
e TIOpsIKe, B KOTOPOM OHH TMEPEUYMCICHBI MPH 33JaHMH MHOXeCTBa A).

Array135. Jlaasl MHOXKeCTBa A U B, COCTOSAIINE COOTBETCTBEHHO U3 N 1 U N 2 TOUEK
(TOYKM 3a7]aHBl CBOUMH KOOpIMHATAMHU X, V). HaliTh MUHMMaTbHOE pacCTOsSHUEC
MEXKJIy TOYKAMH STHX MHOXKECTB W CaMH TOYKH, PACIOJIOKCHHBIC Ha 3TOM



paccTossHMM (BHa4aje BBIBOJUTCS TOUYKA M3 MHOXECTBa A, 3aTEM TOYKa M3
MHOXeCTBa B).

Array136. Jlano mHOxecTBO A u3 N Touek (N > 2, TOUKH 3aJaHbl CBOUMHU KOOPIH-
HaTaMu X, y). HaliTu Takyro TOYKY M3 JaHHOTO MHOXKECTBA, CyMMa PacCTOSHHI
OT KOTOPOH JI0 OCTAJIbHBIX €r0 TOYCK MHHHUMAJIbHA, U CaMy 3Ty CYMMY.

Array137. Jlano mHoxecTBO A u3 N touek (N > 2, TOYKH 3aJaHbl CBOMMHU KO-
opauHaTamMu X, y). HaliTh HauOONbIIMN TIEPUMETP TPEYroJbHUKA, BEPIIHHBI
KOTOPOTO TPHHAJICIKAT Pa3IMIHBIM TOYKAM MHOXECTBa A, U CaMU ATH TOY-
KA (TOYKU BBIBOJSATCS B TOM K€ IMOPSJIKE, B KOTOPOM OHU IEPEUYHCICHBI TIPH
3alaHUM MHOKECTBA A).

Array138. Jlano MHoxecTBO A u3 N Touek (N > 2, TOYKM 3aJlaHbl CBOMMHU KO-
opauHataMu X, y). HailTu HauMeHbIINI MEepUMETp TPEYTOJIbHUKA, BEPIIUHBI
KOTOPOTO TPHHAJICKAT Pa3IMYHBIM TOYKAM MHOXECTBAa A, U CaMH 3TH TOY-
KA (TOYKU BBIBOJSATCS B TOM K€ IMOPSJIKE, B KOTOPOM OHU IMEPEUHUCICHBI MPH
3aJlaHM1 MHOKECTBa A).

Array139. Jlano MHOkecTBO A U3 N TOYEK C LEI0YNCICHHBIMU KOOPIUHATAMH X, V.
Ilopsdox Ha KOOPJIWHATHOM IUIOCKOCTH OINpPEICTUM CIEAYIOIUM 00pa3oM:

(x1, ¥1) < (x2, y2), ecnu aub6O x1 < X2, MO0 X1 = X2 U Y1 < Ya.
Pacronoxuth TOUYKH JAaHHOTO MHOECTBA 1O BO3PACTAHHUIO B COOTBETCTBUU C
YKa3aHHBIM TIOPSITKOM.
Array140. Jlano MHOecTBO A u3 N TOYEK C IEJTOYNCICHHBIMU KOOPIUHATAMH X, V.
Ilopsiook Ha KOOPAWMHATHON TUIOCKOCTH OIPEICINM CISAYIOMUM 00pa3oMm:
(x1, ¥1) < (x2, y2), ecnm gm0OO x1+y1 < X2 +y2, IMOO X1 +y1 =X2+)2 H
X1 < Xx2.
Pacrmoyioxuth TOYKM JAHHOTO MHOXKECTBA IO yOBIBAHWUIO B COOTBETCTBUH C
YKa3aHHBIM TIOPSITKOM.

11 1IBymepHble maccuBbl (MaTpuULubl)

VYcnosue Buaa «1ana Matpuna pasmepa M =< N » 03HadaeT, UTO BHAYaJle 1aeTcs
Gaxkmuueckuti pazmep TBYMEPHOTO MacCUBa-MaTpHIIbl (KOJIHMYECTBO CTPOK M U KO-
JUYECTBO CTONOIOB N ), a 3aTeM IMPUBOMASITCS 3JIEMEHThI TOTO MaccuBa (KOJUYECTBO
37eMeHTOB paBHO M -N ). Ecnu B 3aaHuM SBHO HE YKa3bIBAa€TCs, KaKUE 3HAYCHUS
MOTYT MPUHHUMATh pa3Mepbl UCXOJHOW MaTPHUIIbl, TO MPEANOJIAraeTcs, YTO U YUCIIO
CTPOK, ¥ YHCJIO CTOJIOIIOB MOKET M3MEHSThCS B mpexaenax oT 2 no 10. HauanbHbie
3HAUEHMsI KaK MEPBOro, TaK U BTOPOTO MHAECKCA ABYMEPHOIO MaCcCHBa-MaTPHUIIbI BCeE-
I71a CYUTAIOTCA paBHbIMU 1. BBOJ M BBIBOJ 3J€MEHTOB MaTpPHIIbl OCYLIECTBISIOTCS
no CMpoKam.

Keaopammnoii mampuyeu nopsaoxa M Ha3bIBaeTCsl IByMEpPHBIH MacCHUB-MaTpuULa



pazmepa M x M.

Ecmu B 3amanum, CBSA3aHHOM C CO3JJaHHEM WM TIpeoOpa3oBaHWEM MAaTPHIIBI, HE
OMKCaH PE3yJbTUPYIOIUN HAOOp JAHHBIX, TO MPEIIOoJiaraeTcsi, YTO0 3TUM HabOpOM
ABJISIETCSL co3AaHHas (mpeoOpa3oBaHHAs) MaTpulla, U HEOOXOAMMO BBIBECTH BCE €€
DIIEMEHTHI.

dopmMupoBaHMe MaTpuubl U BbIBOA4 €€ 35IeMEHTOB

B 3aganusx Ha popmMupoBaHue MaTPHIIBI IPEATNIONIATAETCS, YTO pa3Mep pe3yiib-
TUPYIOLIEH MaTpulbl He mpeBocxoauT 10 x 10.

Matrix1. Jlausr niensle nonoxutenbabie unciaa M u N. ChopMupoBaTh 1eI09HUCICH-
HYI0 MaTpully pasmepa M x N, y KOTOPOH BCE€ DJIEMEHTHI /-l CTPOKH HUMEIOT
3nauenue 10-/ ([ =1,...,M).

Matrix2. ansl menbie mosiokutenbHbie uncia M u N. ChopMupoBaTh IEI0YHUC-
JICHHYI0 Matpully pazmepa M x N, y KOTOpOil Bce 3JI€MEHTHI J -ro cTojdna
uMeroT 3Hadenue 5-J (J =1,...,N).

Matrix3. [lansl 11enbie mostoxuTenbHbie ynucia M, N u Hadop uz M uucen. Chopmu-
poBaTh MaTpuily pazmepa M x N, y KOTOPOHl B KaKJIOM CTOJIOIE COAEPKATCS
BCE YHCJIa U3 UCXOAHOTO Habopa (B TOM K€ TMOPSIKE).

Matrix4. Jlansl neable mojokuteabHble yrciaa M, N u Habop u3z N uucen. Chop-
MHPOBaATh MaTtpuiy pasmepa M x N, y KOTOPOU B KaXKIOU CTPOKE COAEPKATCS
BCE YHCJIa U3 UCXOJHOTO Habopa (B TOM K€ MOpPSIKE).

Matrix5. /lansl 1enbie moaoKUTEabHbIC uncaa M, N, yucio D u Habop u3 M yu-
cen. ChopmupoBarh Marpuily pazmepa M xN, y KOTOpOH MEpPBBIM CTOIOEI]
COBMAJaeT C MCXOAHBIM HAa0OpOM YHCEN, a 3JIEMEHTHl KaXJIOro CIEIyIOIIEero
CTONOIa paBHBI CyMME COOTBETCTBYIOIIETO 3JIEMEHTAa MPEAbLAYLIEro CTOJI0Ia
u yncna D (B pe3yibTaTe Kaxaas CTPOKa MaTPUIIbl OyIeT COAECPKATh DIIEMEHTHI
apugmemuueckoll npozpeccuu).

Matrix6. /laus! 1essle moaokuTenbHbe unciaa M, N, uucino O u Habop u3 N umcen.
CdopmupoBats Matpuily pazmepa M x N, y KOTOpO# TepBas CTpOKa COBMa-
JaeT ¢ MCXOJHBIM HaOOpOM dYHCel, a DJIEMEHThl KaKI0H CIIeqyroIIel CTPOKH
pPaBHBI COOTBETCTBYIOIIEMY DJIEMEHTY MPEABIAYIIEH CTPOKU, YMHOXCHHOMY
Ha ( (B pe3ylbTare KaXIbId CTOJOEIl MaTPHIbl OyIeT ComepKaTh JIEMEHTHI
2eoMempu4ecKoll npozpeccuul).

Matrix7 . lana marpuna pasmepa Mx N u nenoe uncio K (£ K<M ). BeiBecTn
3IEMEHTHI K-1 CTPOKHU JAHHOU MaTpPHIbI.

Matrix8. Jlana matpuma pasmepa M> N u nenoe uncio K (E K<N ). BeiBectn



3eMeHThI K-T0 CTONI0A JaHHOW MaTpPHUIIbI.

Matrix9. Jlana matpuiia pasmepa M x N. BeiBecTu ee 3JIeMEHTHI, PaCIOI0KEHHBIE
B CTPOKax C YeTHbIMH HOMepamu (2, 4, ...). BbIBOJ 371€MEHTOB NPOU3BOAUTD
0 CTPOKaM, YCIIOBHBIN OIepaTop HE UCIOJIb30BATh.

Matrix10. /lana marpuia pazmepa M x N. BriBecTu e¢ 3J1eMEHTBI, paCIOI0XKCHHBIC
B CTOJOIAX C HeYeTHhIMU HOMepamu (1, 3, . . .). BeIBoa 251eMEHTOB MPOU3BO-
IUTHh TIO CTONOIAM, YCIIOBHBIA OINEpaTop HE HCIOJIb30BATh.

Matrix11. Jlana marpuma pasmepa M x<N. BbiBeCcTH e 3J€MEHTBHI B CIEAYIOIIEM
MOpsAJIKE: TIepBasi CTPOKA ClIeBa HAIpaBo, BTOpasi CTPOKa CIpaBa HAJIEBO, TPEThs
CTpOKa clieBa HalpaBo, YETBEpTasi CTPOKa CIIpaBa HAJEBO U T. [I.

Matrix12. Jlana marpuma pasmepa M x<N. BpiBecTn ee€ 3J1€MEHTBHI B CIEAYIONIEM
MOpsIIKE: TIEPBBIN cTONOCI CBEpXY BHM3, BTOPOI CTOJIOEI] CHU3Y BBEPX, TPETUM
CTONOCeIl CBEPXY BHM3, YETBEPTHIM CTONOEI CHU3Y BBEpPX U T. II.

Matrix13. Jlana kBanpaTHas marpuiia A nmopsaka M. Hauunas ¢ snementa 411, BbI-
BECTH €€ JJIEMEHTBHI CIICIYIOIIMM 00pa3oM («yeonxkamuy): BCE DJIEMEHTHI Tep-
BOH CTPOKH; DJIEMEHTHI TTOCIEIHETO CTONIOIA, KpOME TIepBOTo (y>Ke BHIBEICHHO-
r0) 2JIEMEHTA; OCTABIIHECS 3JIEMEHTHI BTOPON CTPOKH; OCTABIIHECS DJICMCHTHI
MPENIOCICTHETO CTONONA U T. J.; TIOCIEAHUM BBIBOJUTCS DIEMEHT A 1.

Matrix14. Jlana xBanpatHas matpuna A nopsiiaka M. Hauunas ¢ snementa 41,1, BbI-
BECTHU €€ DJIEMEHTHI CIEIYIONINM 00pazoM («y2onkamuy): Bce dJIEMEHTHI epBO-
ro ctonlua; IeMeHThl IOCTIEAHEH CTPOKU, KpOMe MepPBOTO (y>Ke BHIBEJIEHHOTO)
AIIEMEHTA; OCTaBIIMECS 3JEMEHTBHl BTOPOTO CTOJOIA; OCTABIIUECS JJIEMEHTHI
MPEANOCIEAHEN CTPOKU U T. [.; MOCIEIHUM BBIBOJUTCS 3JEMEHT A1 .

Matrix15. Jlana xBagparnas matpuna A mopsjgka M (M — HedetHoe yuciio). Ha-
9uHAsl ¢ dJeMEHTa A1,1 ¥ TepeMenasch MO YacOBOW CTpPENKe, BBIBECTH BCE
ee DIIEMEHTBI 1O chupaiu: TIepBas CTPOKA, MOCIEIHUN CTOJOEI, MOCIEIHSS
CTpOKa B OOpaTHOM MOpsAKE, MEepBbIA CTONOEN B OOpaTHOM MOPSIKE, OCTaB-
IIMECs AJIEMEHTHI BTOPOU CTPOKHU M T. J.; MOCIETHUM BBIBOAUTCS LEHTPATbHBIHI
AIIEMEHT MaTpPHUIIbI.

Matrix16. Jlana kBagpatHas matpuna A nopsiaka M (M — HedeTHOoe uncio). Hauu-
Hasi C dJeMeHTa A1,1 U MepeMeniasch MPOTHB YaCOBOW CTPENKH, BHIBECTH BCE
ee DAJIEMEHThl 1o cnupanu: TEepBbIA CcTONOEL, MOCHEeNHsAS CTPOKa, MOCIEIHHIM
cTosber; B 00paTHOM TOPSJIKE, TEepBasi CTPOKAa B OOPATHOM TMOPSAKE, OCTABIIIH-
€csl DJIEMEHTHI BTOPOTO CTOJIONA U T. J.; NOCIEAHUM BBIBOJUTCS LEHTPAJIbHBIH
AIIEMEHT MaTpPHULIbI.

AHanun3 anemeHToOB MaTpuubl

Matrix17. Jlana marpuna pasmepa M x N u nenoe yucio K (1 = K <M ). Haiitu
CYMMY M MPOU3BEICHUE 3JIEMEHTOB K-i CTPOKH JIaHHOW MaTpPHIIBI.
Matrix18. [lana matpuna pasmepa M x N u uenoe ugucio K (1 < K <N ). Haiitu



CYMMY U TPOU3BEICHHUE JIEMEHTOB K-TO CTOJIOIA JaHHOW MaTPHIIBI.

Matrix19. lama matpuna pasmepa M > N. s Kaxmaod CTPOKH MaTpPHUIIBI HaHTH
CYMMY €€ DJIEMEHTOB.

Matrix20. Jlana matpuia pasmepa M xN. Jlng Kakaoro croidia MaTpPHIbl HaHTH
NIPOM3BEICHNE €TO DJICMEHTOB.

Matrix21. [lana marpuna pasmepa M x N. JIns KaI0il CTPOKA MATPHUIBI C HEUYET-
HBIM HOMepoM (1, 3, . . .) HallTH cpenHee apu(METHUECKOE €€ DICMEHTOB.
Y CIIOBHBIN OIIepaTop HE UCIOIB30BaATh.

Matrix22. Jlana martpuma pasmepa M > N. Jljisg Kaxaoro croyidna MaTpUIbI C
YETHBIM HOMEPOM (2, 4, . . .) HAliTU CyMMY €Tr0 3JIEMEHTOB. Y CIIOBHBIN OMEpaTop
HE UCIOJTb30BATh.

Matrix23. Jlana marpuna pasmepa M xN. B kakmaoi CTpoKe MaTpUIbl HaNTH
MHWHUMAJIbHBINA 3JIEMEHT.

Matrix24 -. Jlana matpuna pa3smepa M xN. B kaxmaoM cToJ0Ile MaTpHIBl HalTH
MAaKCHUMAaJIbHBIN JJIEMEHT.

Matrix25. [lana matpuna pasmepa M x<N. Haiitm HOMep ee CTPOKH ¢ HauOOJBIICH
CYMMO1 3JIEMEHTOB U BBIBECTH JaHHBIA HOMED, a TAaKXKEe 3HAYCHHUE HAaUOObIICH
CYMMBL.

Matrix26. Jlana matpuma pasmepa M x N. Haiitu HOMep ee cT0j0La ¢ HAMMCHbB-
IIIMM TPOU3BEICHUEM DJIEMEHTOB M BBIBECTH JaHHBIN HOMEp, a TAK)KE 3HAUCHUEC
HAMMEHBIIETO MTPOU3BEICHHSL.

Matrix27. Jlana martpumia pasmepa M < N. HaliTh MakCUMaJIbHBIH Cpear MUHU-
MAaJIbHBIX 3JIEMCHTOB €€ CTPOK.

Matrix28. Jlana matpuna pasmepa M xN. HaiiThi MHUHUMAJIbHBIA CpPEAM MaKCH-
MAaJIbHBIX 3JIEMEHTOB €€ CTOJIOIIOB.

Matrix29. [/lana matpuiia pasmepa M x N. B Kaxaol ee CTpOKe HAWTH KOJIHYE-
CTBO 2JIEMEHTOB, MEHBIINX CPETHETO apu(PMETHIECKOTO BCEX DJIEMEHTOB ITOMN
CTPOKH.

Matrix30. Jlana maTtpuna pazmepa M x N. B kaxmaom ee cToiOIe HaWTH KOJIWYE-
CTBO DJIEMEHTOB, OOJIBIINX CPEAHETO apu(PMETHUIECKOTO BCEX 3JIEMEHTOB 3TOTO
cTozioua.

Matrix31. Jlana matpuna pasmepa M x N. HaliTm HOMepa CTPOKH U CTOJIOIA



IUISL DIIEMEHTa MaTpUIlbl, Hanbonee OJIM3KOTO K CpeAHEMY 3HAUCHHUIO BCEX €
DIIEMEHTOB.

Matrix32. [ana nenouncienHas matpuia pasmepa M x N. Haiitu HOomMep mepBoii
U3 €€ CTPOK, COJACpKalINX PAaBHOE KOJUYECTBO IOJIOKUTENBHBIX W OTpPHIIA-
TEJNBHBIX 3JIEMEHTOB (HYJICBBIC JJIEMEHTHI MATPHIIBI HE YYUTHIBAaKOTCs). Ecimm
TaKUX CTPOK HET, TO BbIBeCTH ().

Matrix33. Jlana menouncineHHas matpuiia pasmepa M x N. Haiitu HOMep mocen-
HEr0 M3 €€ CTOJIOIOB, COJEPIKAIIUX PaBHOE KOJWYECTBO IMOJIOKHUTEIBHBIX U
OTPHIIATENBHBIX 3JIEMEHTOB (HYJIEBBIE AJIIEMEHTHI MATPHUIIBI HE yUUTBHIBAIOTCS).
Ecnu Takux ctonbioB HeT, To BeiBecTH 0.

Matrix34. Jlana memouncicHHas matpuiia pasmepa M x N. Haiitu HOMep mocnen-
HEll W3 ee CTPOK, COACPIKAIINX TOJHKO YETHBIC 4Kcia. Eciu Takux CTPOK HET,
TO BbIBeCTH ().

Matrix35. [lana nenourciennas Matpuiia pasmepa M x N. HaiiTu HoMep IepBOro
U3 ee CTOJIOIOB, COJIEpIKAIUX TOJIbKO HEUeTHbIC Yncia. Eciu Takux cTOJI0IOB
HET, TO BbiBecTH 0.

Matrix36. [lana nemounciacHHas MaTpuia pasMepa M x N, slIeMeHTbl KOTOPOH MO-
ryT npuHumath 3HadyeHus oT 0 mo 100. PaznuyHbie CTpOKH MaTpHULIbl HA30BEM
NOXOMHCUMU, €CITA COBIIAJAI0T MHOXKECTBA YHCEJ, BCTPEUYAIOIIUXCSI B ATHX CTPO-
Kkax. HailTu KonrM4ecTBO CTPOK, MOXOKUX HA MEPBYIO CTPOKY JIAHHOW MaTPUIIbI.

Matrix37. [lana nemounciacHHas MaTpuia pasmepa M x N, sJIeMEeHTbl KOTOPOH MO-
ryT npuHuMath 3HadeHus ot 0 go 100. Pasnuunbie cTOIOIBI MaTpHUIlbl HA30-
BEM 70X0JICUMU, €CITH COBIIAJAIOT MHOKECTBA YHCEN, BCTPEUAIOIIMXCS B ATHX
cronbrax. HalTu KoiM4ecTBO CTOJOIOB, TMOXOXHX Ha IOCICAHHNA CTOJIOEI
JTAHHOW MATPULIBbI.

Matrix38. Jlana memounciacHHas Marpuiia pasmepa M ><N. HaliTu komudecTBo ee
CTPOK, BCE DIIEMEHTHI KOTOPBIX PA3JIUYHEI.

Matrix39. Jlana memounciacHHas Marpuila pasmepa M ><N. HaliTu KoOIW4ecTBO ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX Pa3IHYHBI.

Matrix40. Jlana menmoumncneHHass MaTpuia pasmepa M x N. Haiitu HOMEp mo-
CIICJIHEH M3 €€ CTPOK, COJCpIKAIIUX MaKCHMaJbHOE KOJIMYECTBO OJIMHAKOBBIX
DIIEMCHTOB.

Matrix41. [lana menmouucienHas matpuna pasmepa M x N. Haiitu HOMep mep-
BOTO M3 €€ CTOJIOIOB, COJEPIKAIIMX MaKCUMAabHOE KOJMYECTBO OJMHAKOBBIX
DIIEMEHTOB.

Matrix42. Jlana matpuiia pasmepa M x N. HaliTu KOJIMYEeCTBO €€ CTPOK, SJICMEHThI

KOTOPBIX YIOPSAOYEHBI 110 BO3PACTAHMUIO.

Matrix43. [lama marpuma pasmepa M x N. HailTu KOJIMYECTBO €€ CTOJOIIOB, 3Jie-

MEHTBI KOTOPBIX YIOPSII0YEHBI 110 yOBIBAaHHUIO.



Matrix44. Jlana matpurna pasmepa M x N. HaiiTu MEHHUMAITbHBIA Cpey SJIEMEHTOB
T€X CTPOK, KOTOPBIE YIOPSAIOUYCHBI IUOO MO BO3PACTAHMIO, TUOO TI0 yOBIBAHMUIO.
Eciu ynopsiioueHHbIE CTPOKH B MAaTPHUIIE OTCYTCTBYIOT, TO BbiBecTH ().

Matrix45. Jlana matpuna pasmepa M > N. HaiiTu MakcCUMalbHBIA Cpeld dJie-
MEHTOB TE€X CTOJIOIIOB, KOTOPHIE YHOPSAIOUYEHBI JIMOO IO BO3PACTAHUIO, JIHOO
no yOweBaHuio. Ecnm ymopsjgodeHHbIE CTOJNOIBI B MATPHUIE OTCYTCTBYIOT, TO
BbIBeCTH 0.

Matrix46. /lana unenmouucieHHas marpuiia pasmepa M x<N. Hailtu 31eMeHT, sABJIS-
IONUICS MaKCUMAJIBHBIM B CBOCH CTPOKE W MHHHMAJIBLHBIM B CBOEM CTOJIOIIC.
Ecau Takoii 351eMeHT OTCYTCTBYET, TO BhIBeCTH 0.

NMpeobGpa3oBaHMe maTpuubl

[Ipu BbIMONHEHWHW 3aJaHMl W3 JAHHOTO MYHKTa (3a UcKiIrodeHneMm Matrix74
u MATtrix75) He cneayeTr HCIOdb30BaTh BCIOMOTATENbHBIE JBYMEPHBIE MAaCCHUBBI-
MaTpULbL.

Matrix47. Jlama wmarpuma pa3smepa M x N wu unembie uucia Ki u Kz
(1 = K1 <Kz = M). IloMeHATh MECTAMU CTPOKHU MATPULIBI C HOMEpamu K1
u Ko.

Matrix48. Jlana wmarpuma pasmepa M x N wu nembie uucia Ki; u Ko
(1 = K1 <Kz < N). IlomeHITh MECTaMH CTOJIOIBI MAaTPUIIBI C HOMEpaMu K1
u Ko.

Matrix49. /lana marpuma pasmepa M  x N. [IpeoOpa3oBaTh MaTpHIly, ITOMEHSB
MECTaMU MHUHUMAJIbHBIA ¥ MaKCUMAaJbHBIA 3JEMEHT B KaXKIIOH CTpOKE.

Matrix50. /lana matpuna pasmepa M  x N. IIpeoOpa3oBarh MaTpuily, TOMEHSB
MECTaMd MHUHUMAIIbHBIA ¥ MaKCHUMAaJbHBIA 3JIEMEHT B Ka)JIOM CTOJOIIE.

Matrix51. Jlana matpumna pazmepa M < N. [IoMeHATh MEeCTaMH CTPOKH, COJICpIKa-
€ MUHUMAJIBHBI ¥ MaKCUMAIIbHBIA 3JIEMEHTHI MaTPHIIHI.

Matrix52. Jlana matpura pasmepa M x N. [IoMeHSITh MeCTaMH CTOJIOLBI, COJIEP-
Kalyue MUHUMAITbHBIA U MaKCHMAaJbHBINA AJIEMEHTHl MaTPHIIBI.

Matrix53 . /lana marpuma pasmepa M x N. [TomeHSATH MecTaMu CTONOCIl C HO-
MepoM | ¥ mociemnHuii U3 CTOJOIOB, COAEPIKAINUX TOJIBKO IOJIOKUTEIBHBIC



anemeHThl. Ecu TpeOyeMbIX CTOIOIIOB HET, TO BHIBECTH MATpHUIly O€3 M3MEHe-
HUU.

Matrix54. lana matpuna pazmepa M x N. IlomeHsTh MecTamu CTONOCIl ¢ HOME-
poM N ¥ TEpBBIA U3 CTOJIOIOB, COACPIKAIINX TOJIBKO OTPHUIIATEIHHBIC dJIEMEH-
Tel. Eciii TpeOyeMBbIX CTOJOIOB HET, TO BBIBECTH MATPUIy 0€3 M3MCHCHUH.

Matrix55. Jlana matpuma pazmepa M xN (M — detHoe uncio). [loMeHATh MecTa-
MU BEPXHIOIO ¥ HUKHIOIO TIOJIOBUHBI MATPHIIBL.

Matrix56. /lana marpura pasmepa M x N (N — detHoe uuciio). [lomeHaTs MecTamu
JICBYIO U TIPABYIO MOJIOBUHBI MATPHIIBI.

Matrix57. Jlana matpuna pasmepa M <N (M u N — detHble umcina). [loMeHSTH
MECTaMH JICBYIO BEPXHIOIO M TPaBYI0 HWKHIOKO YCTBEPTH MaTPUIIBL.

Matrix58. Jlana martpuna pasmepa M <N (M u N — derHble umcia). [ToMeHSTH
MECTaMH JIEBYIO HW)KHIOIO W MPABYIO0 BEPXHIOI YETBEPTH MATPHIIHI.

Matrix59. lana marpuiia pasmepa M xN. 3epKallbHO OTPa3HUTh €€ JJIEMEHTHI OTHO-
CUTEJIbHO TOPU3OHTAIBHON OCH CHMMETPHHM MATPHIIBI (TIPU STOM MOMEHSIFOTCS
MeCTaMH CTpOKH ¢ Homepamu |l u M, 2 u M -1 u 1. 1.).

Matrix60. Jlana matpuna pazmepa M x<N. 3epKaJlbHO OTpa3uTh €€ IIEMEHTHI OT-
HOCHUTEIIEHO BEPTUKAJIHHOH OCH CHMMETPHUU MATPHUIIBI (IIPH 3TOM TTOMEHSIOTCS
MecTamMH CTONOIBI ¢ Homepamu 1 u N, 2 u N-1 u T1. 1.).

Matrix61. Jlana marpuma pasmepa M x N u nenoe uncio K (1< K <M ). Yaanuts
CTPOKY MaTpulbl ¢ HOMepoM K.

Matrix62. Jlana marpunia pasmepa M x N u nenoe uucio K (1<K <N ). Ynanurb
CTOJIOCI] MATPHIIBI C HOMEPOM K.

Matrix63. Jlana matpuiia pazmepa M xN. Yaanuth CTPOKY, COIACPIKAIIYH) MHHH-
MAaJTbHBIA AJIEMEHT MaTPHIIBI.

Matrix64. Jlana matpurna pasmepa M xN. Y1anuth CTOJNOEI, COACPKANUN MaKCH-
MAaJIbHBIH JIEMEHT MATPHIIBI.

Matrix65. Jlana marpuna pazmepa M x N. YaiuTh ee epBbId CTOJIOCI, COaepIKa-
UK TOJBKO TOJOXKUTEIbHBIC 3JIEMEeHThI. Eciu TpeOyembIX CTOJOIOB HET, TO
BBIBECTH MaTPHILy 0€3 M3MCHECHHUI.

Matrix66. [lana matpuna pasmepa M xN. Ynaauth ee mociaeaHui cTonder, coaep-
KAl TOJLKO OTPUIATEIbHBIC 3JIEMEHTHI. Eciu TpeOyeMbIX CTOJIOIOB HET, TO
BBIBECTU MaTPHILy 0€3 H3MCHECHHUM.

Matrix67. [lana marpuia pasmepa M x N, cojepkaias Kak IMOJIOKHUTEIbHbIC, TaK
U OTpUIATEIbHBIC SJIEMEHTHI. YaIUTh BCE €€ CTOJIOIBI, COJEPIKAIINEe TOJIb-
KO TIOJOXHUTETbHBIE AJIEMEHTHl. Eciau TpeOyeMbIX CTOJNOIOB HET, TO BHIBECTH
Matpuiy 0e3 U3MEHEHUM.

Matrix68. [lana matpumna pasmepa M x N u nemnoe uncio K (1 =K =M ). Ilepen

CTPOKOM MaTpulbl ¢ HOMEPOM K BCTaBUTh CTPOKY W3 HYJIEH.



Matrix69. [lana marpuna pasmepa M . N u nenoe uucno K (1 - K _N). Iocne
CTOJIOIIa MaTPHUIBI ¢ HOMEPOM K BCTaBUTH CTOJIOEIl M3 €IUHMII.

Matrix70. [lama wmartpuma pasmepa M < N. IlpomyOomupoBaTh CTPOKY MAaTpPHIIBI,
COZEPKAIIYIO €€ MAaKCUMAJIbHBIN 2JIEMEHT.

Matrix71. Jlana martpuna pasmepa M < N. IlpomyOaupoBarh CTOJOEI] MAaTPHIIbI,
COJZIEpKaIllNM €€ MUHUMAJIbHBIN 3JIEMEHT.

Matrix72. Jlana marpunia pasmepa M x N. Ilepem mepBbIM CTOJOIOM, COAepIKa-
MM TOJBKO IMOJIOKHUTENbHBIE 3JIEMEHTHI, BCTABUTh CTONIOEI] U3 enuHull. Eciu
TpeOyeMbIX CTOJIOLIOB HET, TO BBIBECTH MATpUIy O€3 M3MEHEHUH.

Matrix73. Jlana marpuma pasmepa M x N. Ilocne mociemnero croidia, coaepxa-
HIETO TOJBKO OTpUIIATEIbHBIE SJIEMEHTHI, BCTaBUTh CTOJOel u3 Hynel. Eciu
TpeOyeMbIX CTOJIOLIOB HET, TO BBIBECTH MATpUIy O€3 M3MEHEHUH.

Matrix74. Jlana marpuma pa3smepa M x<N. DIeMEHT MaTpHIBl Ha3bIBACTCS €€ J0-
KATbHbIM MUHUMYMOM, €CIIA OH MEHBIIE BCEX OKPYXKAIOIIUX €ro 3JIEMEHTOB.
3aMeHUTh BCE JIOKATbHbIE MUHUMYMBI JaHHOW MaTpullbl Ha Hymu. [Ipu pemre-
HHUH JIOMYCKAeTCs UCTIOJIh30BATh BCIIOMOTATEIbHYIO MATPHILY.

Matrix75. Jlana matpuna pasmepa M x<N. DJIeMEHT MaTpHIBI Ha3bIBACTCS €€ .J10-
KAbHbIM MAKCUMYMOM, €CIIA OH OOJBIIE BCEX OKPYKAIOIIUX €r0 3JIEMEHTOB.
[lomeHsATh 3HAK BCEX JIOKAJBHBIX MAaKCHUMYyMOB JaHHOW MaTpuUIlbl Ha MPOTH-
BOIOJIOKHBIN. IIpu pemeHnn AomycKaeTcsi KCIOIb30BATh BCIIOMOTATENIBHYIO
MaTpHily.

Matrix76. /lana marpurna pasmepa M x<N. YHOpPSIOUUTh €€ CTPOKU TaK, YTOOBI WX
IIEPBBIC JIEMEHTHl 00PA30BBIBAIM BO3PACTAIOLIYIO MTOCIIEJOBATEIBHOCTD.

Matrix77. Jlana matpuna pazmepa M x N. YIOPSIOYHUTH €€ CTOJOIBI TaK, YTOOBI
UX TOCJICHHE JIEMEHTHI 00Pa30BhIBAIM YOBIBAIOIIYIO ITOCIIEOBATEIBHOCTb.

Matrix78. /lana marpurna pasmepa M x<N. YOpPSIOUUTh €€ CTPOKU TaK, YTOOBI UX
MUHHUMAJIbHBIE 3JIEMEHTHI 00pa30BbIBAIN YOBIBAIOIIYIO MOCIEA0BATEIHHOCTD.

Matrix79. Jlana matpuma pazmepa M x N. YHOPSJAOYHTh €€ CTOJOLBI TaK, YTOOBI
MX MaKCHMAJbHBIC 3JIEMEHTBHl 00pPa30BBIBAIM BO3PACTAIONIYIO TOCIICIOBATEIb-
HOCTb.

OuaroHanu KBagpaTHOW MaTpuLbl

Matrix80. Jlana xBagpatHas marpuiia A4 mopsaka M. HaiiTu cymmy 3JIeMEHTOB ee
2NIA8HOU OUACOHANU, TO €CTh JUATrOHAJH, COJEPIKAIIEH CIEAYIOIIHE HIEMEHTHI:

A1,1, A2, Azs, ..., Amm.
Matrix81. Jlana kBampatnas matpunia 4 mopsinka M. Haiitu cpemnee apudmeru-
YEeCKOE AJIIEMEHTOB €€ N0OOYHOU OUA2OHAIU, TO €CTh TUArOHAIU, COJepIKaIIeH



CJIEIYIOIINE JIEMEHTHI:
Aim, Agm-1, Asm-2, ... Ama1

Matrix82 . Jlana kBanpatHas matpuiia A nopsaka M. Haiitm cymMMy 3ieMeHTOB
KaKJIOM ee JuaroHaju, NmapajieJbHOM TJIaBHOW (HAYMHAas C OJIHOAJIEMEHTHOU
auaroHamu A1y ).

Matrix83. [lana xBaapatHas matpuiia A mopsiaka M. Haiitu cymMMmy 3J€MEHTOB
KaXKJIOM ee AuaroHajiy, napajjielbHOW MoOOYHON (HauMHas ¢ OJHORJIEMEHTHOU
JMaroHau A1, 1).

Matrix84. Jlana xBamgparnas matpunia 4 mopsigka M. Haiitu cpemnee apudmeru-
YECKOE 3JIEMEHTOB KaX/IOW €€ JAMaroHal M, NapajyielbHON TJTaBHOW (HAauyMHas C
OJTHODJIEMEHTHOM JuaroHamu A1y ).

Matrix85. /lana xBanpaTtHas matpuna A nopsaka M. Haiitu cpeanee apudmernye-
CKOE 3JIEMEHTOB KaXKJIOM €€ JuaroHaju, rnapajuielibHod moOO4YHOU (HauuHas ¢
OJTHOAJIEMEHTHOM uaroHanu A1,1).

Matrix86. /lana kBaapatHas marpunia 4 nopsaka M. HailTu MUHUMAIBHBINA 3JIEMEHT
JUTSL KXKJI0M ee JuaroHaliy, napajuiebHON TJIaBHOW (HauMHAsi C OJTHORJIEMEHT-
HOM JuaroHamu A1 ).

Matrix87. lana xBanmpaTtHass maTpuna 4 mopsiaka M. HalTé MakCHMalbHBIA Jie-
MEHT JUIsl K&KIOW ee JuaroHaiu, mapamiedbHoi MoOOYHON (HAYMHASL C OJHO-
3JIEMEHTHOM IuaroHanu A41,1).

Matrix88 . Jlana xBamparHas Marpuia mopsjaka M. OOHYJIUTh 3JIEMEHTHI MaTpPHIIBI,
JISKAIUE HWKE TIIABHOM JUATOHANIM. Y CJIOBHBIA ONEPATOP HE MCIIOJb30BATh.

Matrix89. Jlana xBagparHas marpuia nopsaka M. OOHYJIHUTb 3JIEMEHTBI MATPHIIbI,
JIeXKAIMe BBIIIE MOOOYHOM JUaroHaId. Y CJIOBHBIN OMEpaTop HE UCTOIb30BaTh.
Matrix90. J/lana xkBagpatHas Matpuiia nopsiaka M. OOHYIUTH 3JIEMEHTB MaTpU-
IbI, JIe)Kalllie Ha TMOOOYHOW JAWAroHa M U HWKE Hee. Y CJIOBHBIM omepaTop He
MCIIOJIb30BATb.

Matrix91. lana kBampatHas maTpuiia mopsiaka M. OOHYJIHUTh 3JIEMEHTHI MaTpH-
bl, JISKAIlME HA TJaBHOM JUAroHAJd W BbIIIE HEE. YCIOBHBIA ONEpaTop HE
HCIOJIb30BATh.

Matrix92. Jlana kBampatHas matpuna mopsinka M. OOHYJIHUTH DJIEMEHTHI MaTpH-

IbI, JIe)KaIlie OJHOBPEMEHHO BBIIIE TJIABHOM IMArOHald W BBIIIE MOOOYHOM
JIMArOHAJIU. Y CJIOBHBIN OIEPATOP HE UCTIOIb30BATh.

Matrix93. Jlana kBampatHas marpuiia mopsiaka M. OOHYJNIHUTH DJIEMEHTBI MaTpH-

Obl, JCKAIMMUEC OAHOBPECMCHHO BBIIIC IJIaBHOM JMaroHajJy W HHUXKE MOOOYHOM
JAuaroHalin. Y cinoBHbBIN OomIcpaTop HEC UCIIOJIb30BATh.

Matrix94. Jlana kBagparHas Matpuna mnopsaka M. OOHYIUTH AJIEMEHTHl MaTPHIIHI,

JeXaliue OJHOBPEMEHHO HUXE TJIAaBHOW JMaroHanu (BKJIKOYas 3Ty AUArOHab)
U BbIlIe TTOOOYHOM AMAaroHanu (TakKe BKJIIOYas 3Ty JAHAroHajb). Y CJIOBHBIM



OTepaTop He MCIOIh30BaTh.

Matrix95. Jlana kBangparnas matpuna mnopsgaka M. OOHYJIUTh AJIEMEHTHl MaTPHIIbI,
JeKale OJHOBPEMEHHO HU)Ke IJIaBHOM TUaroHaiu (BKJIOYasi 3Ty AMAroHalb)
U HIDKE MOOOYHOHN nuaroHanu (Takke BKIIOYAsl 3Ty OUArOHaNb). Y CIOBHBIM
OIEpaToOp HE MCIOJb30BaTh.

Matrix96. Jlana kBampartHas Matpuna 4 mopsaka M. 3epkajabHO OTPa3sHTh € dJie-
MEHTBI OTHOCHUTEIILHO TJIABHOHM JuaroHayiv (TIpy 3TOM 3JIEMEHTHI TJIaBHOW JHa-
TOHAJIM OCTAHYTCS Ha MPEKHEM MECTE, JJIEMEHT Ai12 TOMEHSIETCS MeCTaMu
¢ Asg 1, anemeHT A1,3 — € A31 U T. 1.). BcnomorarenbHy0 MaTpuily HE UCIOb-
30BarTh.

Matrix97. Jlana kBaapatHas marpuna 4 mopsaka M. 3epKalbHO OTPa3uTh €€ dJIe-
MEHTBI OTHOCUTENILHO MOOOYHOM auaroHaiu. (IpU 3TOM 3JIEMEHTHI MOOOYHOM
JTMaroHalld OCTAHYTCSl HA MPEKHEM MECTE, MIEMEHT A1,1 TOMEHSIETCS MECTaMHu
¢ Aym , dnemMeHT A2 — ¢ Ay-1m ¥ T. 1.). BcmoMoraTenbHyt0 MaTtpuily He
UCIOJIb30BATb.

Matrix98. Jlana kBanpatnas marpuna A nopsaka M. [loBepHyTh ee Ha yron 180°
(mpu >TOM »31eMEHT Ai1,1 TIOMEHsieTcs MecTaMu ¢ Apmm, dJAEeMEHT A12 —
¢ Aum-1 4 T. 1.). BcnomorarenbHyt0 MaTpuily HE MCIOJIb30BaTh.

Matrix99. lana xBanmpatHass matpuna 4 mopsaka M. [loBepHyTs ee Ha yroa 90° B
TIOJIOKUTEILHOM HAIPaBJICHUH, TO €CTh NMPOTHB YaCOBOH CTpPEIKU (TIPU ITOM
NeMeHT A1,1 nepeuner B Am1, 3AeMeHT Ay,1 — B Aym # T. A.). Becnomora-
TENBHYIO MAaTPUILY HE MCIIOIb30BaTh.

Matrix100. Jlana xBampatnas marpuna A nopsjaka M. [loBepHyts ee Ha yrox 90°
B OTPHUIATEILHOM HANpPAaBICHHUH, TO €CTh MO0 YaCOBOW CTpeike (MPU ITOM die-
MEHT A1,1 nepeiaer B Aim , 3MeMeHT A1y — B Amm 4 T. 1.). Bcmomorarens-
HYIO0 MaTpPHUILy HE UCIIOIb30BaTh.

12 CUMBOIJIbI N CTPOKMU

[Tpu BBITIONIHEHUY 33a/JaHU HA 00pabOTKY PYCCKHX OYKB MOKHO CUUTATh, YTO
OyKkBa «&» B HCXOJHBIX CTPOKOBBIX JAHHBIX OTCYTCTBYET.
CumBonbl U nx kogbl. PopmMmupoBaHue CTPOK

String1. Jlan cumBon C. BeiBecTH ero ko0 (TO ecTh HOMEp B KOJOBOM TaOIHIIE).

String2. Jlano nenoe unciao N (32 < N < 126). BeiBecTd CHMBOJI ¢ KOJOM, paB-

HBIM N.

String3. [lan cumBon C. BeiBecTH Ba CHMBOJIA, TIEPBBIA M3 KOTOPHIX MPEANICCTBYET

cumBoiry C B KOAOBOM Tabimile, a BTOPOu cieayer 3a cuMBojoMm C.

String4. Jlano nenoe uncio N (1 < N < 26). Boisectu N 1epBbIX nponuchsix (TO



€CTh 3arjaBHbIX) OyKB JaTUHCKOTO andaBuTa.

String5. Jlano nenoe yucino N (1 < N < 26). Beisectrt N mocneHux cmpounvix (TO
€CTh MaJIeHbKHUX) OYKB JIATUHCKOTO an(aBuUTa B 0OpAaTHOM TOpsiAKE (HauWHAs
C OYKBBI «Z»).

String6. Jlan cumBon C, n3o0paxaromuii udpy uir OykBy (JIATHHCKYFO WJIH PyC-
ckyto). Ecmu C uzobpaxaer uudpy, To BbIBECTH CTPOKy «digity, eciau JaThH-
CKYyI0 OYKBY — BBIBECTHU CTPOKY «lat», eciiu pycCKyI0 — BBIBECTH CTPOKY «IUS».

String7. Jlana HemycTas cTpoka. BeIBecTH KOJIBI €€ IEPBOTO M MOCIIEIHET0 CHMBOJIA.

String8. Jlano menoe uucio N (>0) u cumBon C. BeiBecTH CTpOKY UIHHBI N,
KOTOpasi COCTOUT U3 CUMBOJIOB C.

String9°. Jlano yetnoe umucio N (> 0) u cumBonbl Ci1 u C2. BeiBecTu CTpOKy
IMHBL N, KOTOpasi COCTOUT U3 4epenyromuxcsi cuMBosioB C1 u Ca, HauMHAS
c C1.

String10°. lana crpoka. BbIBECTH CTPOKY, COACPIKAIIYIO T€ K€ CHMBOJIBI, HO pac-
MOJIOKEHHBIE B 00PAaTHOM MOPSJIKE.

String11. Jlana Hemycrast ctpoka S. BeiBecTu CTpoKy, COAepKaIyI0 CHMBOJIBI CTPO-
KU S, MEKy KOTOPBIMHU BCTaBJICHO IO OJIHOMY Tpo0ey.

String12. Jlana Hemyctast ctpoka S u neioe unciao N (> 0). BeiBecTtu cTpoky, co-
JIePIKAIIYI0 CUMBOJIBI CTPOKH S, MEXy KOTOPHIMU BCTaBJICHO MO N CHMBOJIOB
«*» (3BE370UKA).

NMocuMBONLHLIN aHanNU3 N NnpeodGpasoBaHMe CTPOK.
CTpoku n uncna

String13. lana ctpoka. IloacuuTarh KOJIMYECTBO COACPIKAIIUXCS B HEH 1udp.

String14. Jlana crpoka. [TogcuuTaTh KOJUYECTBO COJACPIKAIIUXCS B HEH MPOMUCHBIX
JATUHCKUX OYKB.

String15. Jlana crpoka. ITomcuurarh 0O0IIee KOIHMYECTBO COAEPIKAIIMXCS B HEH
CTPOYHBIX JIATHHCKHX U PYyCCKUX OYKB.

String16. Jlana crpoka. I[IpeoGpa3oBaTh B HE#l BCe MPOMMCHBIC JIATUHCKHE OYKBHI B
CTPOYHEIE.

String17. Jlana crpoka. IIpeoOpa3oBaTh B Hell Bce CTpOYHBIC OYKBBI (KaK JIATHH-
CKHE, TaK U PYCCKHE) B IPOIKCHEIE.

String18. [lana ctpoka. IIpeoOpa3zoBath B Hell BCe CTpOUYHBbIC OYKBbI (KakK JIATHH-
CKHE, TaK M PYCCKHE) B MPOMHUCHBIC, a MPOMUCHBIE — B CTPOUYHBIE.

String19. Jlana ctpoka. Eciin oHa mpejcTaBisieT coOOi 3ammch IEIOr0 YUCIia, TO
BBIBECTH 1, €CJIM BEIIECTBEHHOTO (C MPOOHON YacThi0) — BBIBECTH 2; €CIH
CTPOKY HeJb3sl IpeoOpa3oBaTh B 4ucio, TO BeiBecTd (. CuuTarh, 4TO JApoOHAs
YacTh BEINIECTBEHHOI'O 4YHCIAa OTACSIETCS OT €ro IEeNOW YacTh JeCITUYIHOM



MOYUKOU ..

String20. /laHo 1enoe MoJI0XKHUTEIbHOE YHCI0. BRIBECTH CHMBOJIBI, H300paXkaromue

1 dpeI 3TOTO yucia (B MOPSAIKE CIIeBa HAMMPAaBO).

String21. JlaHo 1esoe MoJ0XKHUTEIbHOE YMCI0. BBIBECTH CHMBOJIBI, H300paXkaromue

rdpeI 3TOrO yncia (B MOPSAIKE ClIpaBa HAJIEBO).

String22. Jlana ctpoka, m300pakaromias Ie0e IOJIOKHTEIbHOE YHCI0. BhiBecTH

cymmy mudp 3TOro 4ucia.

String23. Jlana cTpoka, u3oOpaxkaromas apu(pMETHUYECKOe BBIPAKCHHE BHJA

«<uudpa> Fuuppa> + . *F<uudpa>», rie Ha MecTe 3HaKa OINepaluu «»»
HaXOJIUTCA CUMBOJ «+» WM «—» (Hampumep, «4+7- 2 8»). BriBecTn 3Haue-
HUE JAHHOTO BBIPAKEHHUS (LIEJI0€ YUCIIO).

String24. Jlana ctpoka, n3o0Opakaroiasi ABOWYHYIO 3alKCh IIEJIO0r0 MOJOXKHUTENb-

HOTro yucia. BeiBecTH CTpoKy, U300pakarollyto JECATHUHYIO 3alHCh 3TOTO XKe
YHUCIIA.

String25. /lana ctpoka, n300paxkaromas JSCITUYHYIO 3alKCh [EJI0r0 MOJOKUTEIb-

HOro uwucja. BeiBecTn CTpPOKY, 1/1306pa>1<a}01uy}0 ABONYHYIO 3aIlUCh I9TOTO KC
quciia.

O6paboTKa CTPOK C NOMOLLbLIO CTaHAAPTHBLIX PYHKLNNA.
NMouck n 3ameHa

B 3amaHusx, CBSI3aHHBIX C MOWCKOM M 3aMEHOM MOJCTPOK, MOKHO CUMTATh,
YTO HMCXOJHAs CTPOKAa HE COACPKHUT NEepeKpblearoujuxcsi BXOXKIEHUN TpeOyeMbIX
noacTpok. B 3amanusax String32, String35 u String38, kpoMe 3TOro, MOXXHO TaKXKe
cumMTath, uro ynanenue (B String32 u String35) unum 3amena (B String38) mobdoro
BXOXK/ICHHSI TOJICTPOKM HE MPUBEIET K MOSABICHHUIO B CTPOKE HOBbIX BXOXKICHUM
JTAHHOW TTOJCTPOKH.

String26. dano memoe uwmcio N (> 0) u crpoka S. IIpeobpa3oBath CTpOKy S B
CTPOKY JJIUHBI N cienyromuM o0pa3oM: €ciau JJIMHA CTpOKU S Ooiblie N, TO
OTOpPOCHUTH MEPBHIE CUMBOJIBI, €CJIM JUJIMHA CTPOKHU S MeHble N, TO B €€ Hayajo
T00aBUTH CUMBOJIBI «.» (TOUKa).

String27. Jlaubl menable moaoKUTEIbHbIC yrcia N 1 u N 2 u ctpoku S1 u S2. Ilo-
JYYUTh W3 ITHX CTPOK HOBYIO CTPOKY, COJEpIKAIyIO IepBbiec N 1 CHMBOJIOB
cTpoku S1 W mocieaaue N2 CUMBOJOB CTPOKH S2 (B YKa3aHHOM TMOPSJIKE).

String28. Jlan cumBon C u ctpoka S. YIBOWTh Kaxaoe BxoxjaeHue cumBosia C B
CTPOKY S.

String29 . an cumBon C u ctpoku S, So. [Tepen kaxapiM BXxoxkaeHreM cumBosia C
B CTPOKY S BCTaBUThb CTPOKY So.



String30. [lan cumBon C u crpoku S, So. [locne kaxmoro Bxoxaenusi cumpoiia C
B CTPOKY S BCTaBUTH CTPOKY So.

String31. lansl ctpoku S u So. [IpoBepuTh, COACPKHUTCS K CTPOKa So B CTPOKE S.
Ecnu cogepxutes, To BeiBecTH TRUE, €CIIM HE COJICPKUTCS, TO BhIBECTH FALSE.

String32. laubl crpoku S u So. HaliTu KOJMYECTBO BXOXACHUN CTPOKH So B CTPO-
Ky S.

String33. [ansl ctpoku S u So. YaamuTh U3 cTpokd S MEPBYIO MOACTPOKY, COBIIA-
naroryro ¢ So. Eciin coBmamarommx mojCTPOK HET, TO BBIBECTH CTPOKYy S 0e3
W3MEHECHUM.

String34. Jlausl crpoku S u So. YianuTh U3 CTPOKH S MOCICTHION IMOJICTPOKY,
coBmajaroIyio ¢ So. Eciin coBmagaromumx moacTpoK HET, TO BHIBECTU CTPOKY S
0e3 u3MEHEHUH.

String35. ansl ctpoku S u So. Yiaanuth u3 CTpoku S Bce MOACTPOKH, COBIIAIa-
fore ¢ So. Ecnmm coBmamarommx MOACTPOK HET, TO BBIBECTH CTPOKY S 0Oe3
W3MCHECHUM.

String36. Jlauer ctpoku S, S1 u S2. 3aMeHHTh B CTpOKe S MEPBOC BXOXKICHHUE

CTPOKHU S1 Ha CTPOKY S2.

String37. lansl ctpoku S, S1 u S2. 3aMEeHHTh B CTPOKe S MOCIEAHEE BXOXKICHUE
CTpPOKHU S1 Ha CTPOKY Se.

String38. Jlansl ctpoku S, S1 U Se. 3aMEHUTH B CTPOKE S BCE BXOXKICHUSA CTPOKU S1
Ha CTPOKY S2.

String39. Jlana ctpoka, comepkainas o KpalHeH Mepe OJUH CHMBOJ IpoOea.
BreiBecTH MOACTPOKY, PACMONIOKEHHYI0O MEXKAY TMEPBBIM U BTOPHIM MpoOerom
UCXOJIHOW CTpOKHU. Eciiu cTpoka COAEepKUT TOJIBKO OJMH TMPOOE, TO BBHIBECTH
MYCTYHO CTPOKY.

String40. [lana cTtpoka, coaepikalias 1mo KpaiHeid Mepe OJMH CHMBOII pooesa. Brl-
BECTH TMOJACTPOKY, PACIOJOKEHHYIO MEXIy NEPBBIM M MOCICIHUM MPoOeIomM
MCXOJHOUW CTPOKHU. Eciu cTpoka cOmep KUT TONBKO OIWH TPoOei, TO BBHIBECTH
MYCTYHO CTPOKY.

AHanus n npeobpasoBaHue CrnoB B CTPOKe

Bo Bcex 3alaHUAX JaHHOI'O ITYHKTa IIpPCAIIoJaaracTcs, 4To0 MCXOAHBIC CTPOKH
SABJIAIOTCA HCIIYCTBIMM M HE COACPKAT HAYAJIBHBIX WM KOHCYHBLIX HpO6€JIOB.

String41-. Jlana cTpoka, cocrosiias U3 PYCCKHUX CJIOB, pa3[elCHHBIX MpoOeraMu
(OTHUM WJIM HECKOJbKUMH). HaliTh KOAMYEeCTBO CJIOB B CTPOKE.

String42. Jlana cTpoka, coCTOsIIas U3 PYCCKUX CJIOB, HAOPAaHHBIX 3arJIaBHBIMH OYK-
BaMM M pa3JieJICHHBIX MpoOenaMu (OJHUM WM HECKOJIbKMMH). HaiiTu komude-
CTBO CIJIOB, KOTOpbIE€ HAUYMHAIOTCA M 3aKaHUMBAIOTCS OJIHOM M TOM ke OyKBOW.



String43. Jlana cTpoka, cOCTOSINAs M3 PYCCKUX CJIOB, HaOPaHHBIX 3arjaBHBIMH

OykBaMU U paslelieHHbIX MpobenamMu (OAHUM WM HECKOIbkuMH). Haiitu ko-
JIUYECTBO CJIOB, KOTOPBIE COJIEPIKAT XOTSI ObI OJHY OYKBY «A».

String44. Jlana cTpoka, coOCTOsIIAs M3 PYCCKUX CJIOB, HAOPAaHHBIX 3arjaBHBIMH

OykBaMU M paslelieHHbIX MpobenamMu (OAHUM WM HECKOIbkuMH). Haittu xo-
JMYECTBO CJIOB, KOTOPBIE COJEPKAT POBHO TpU OYKBBI «AY.

String45. [lana ctpoka, cocrosias W3 PYCCKHUX CIIOB, Pa3lelICHHBIX MpoOeramMu

(omHUM WAM HEcKOJbKUMU). HallTu 1yiHy caMoro KOpoTKOro CioBa.

String46. [lana cTpoka, COCTOSAINAs W3 PYCCKHUX CJIOB, Pa3iCiCHHBIX MPoOeIaMu

(omHMM WM HEeCKONMbKMMH). HaliTh mimMHY caMOoro JJIMHHOTO CIIOBA.

String47. lana ctpoka, cocTosimas W3 PYCCKHUX CIIOB, Pa3lelICHHBIX MpoOeramMu

(OIHMM WM HECKOJbKUMH). BBIBECTHM CTPOKY, COAEpPIKAIYI0 3TH XKE CIOBA,
pa3zieIeHHbIE OJJHUM CUMBOJIOM «.» (TOuKa). B KOHIIE CTPOKHM TOUKY HE CTaBUTb.

String48. Jlana cTtpoka, cocTosIas U3 PyCCKUX CJIOB, HAOPAaHHBIX 3arJIaBHBIMH OYK-

BaMH W pa3lieJICHHBIX MpoOenamu (0OMHUM WM HecKolbkuMmu). [IpeoOpazoBarth
Ka)XX70€ CJIOBO B CTPOKE, 3aMEHHUB B HEM BCE IMOCIEIYIOIINE BXOXKICHUS €T0
nepBoil OyKBbI Ha cUMBOJ «.» (Touka). Hampumep, cioo «MUHUMYM» na-
no npeobpazoBate B « MUHI.Y.». KonnuecTBo npobenoB Mexay cIoBaMu HE
U3MEHSTh.

String49. Jlana ctpoka, cocrosimiasi U3 pyCCKUX CJI0B, HAOPAHHBIX 3arjaBHBIMHU OYK-
BaMH U pa3lieJIeHHbIX IpoOenamu (OAHUM WM HecKosibkuMu). [IpeoOpaszoBarthb
KaXJJ0€ CJIOBO B CTPOKE, 3aMEHMB B HEM BCE MpPEIbIAYIIHE BXOXKICHUS €ro
nocieHeil OykBbl Ha CUMBOJ «.» (Touka). Hanpumep, cioBo « MUHUMYM»
Hajo npeodpazoBath B «. MHU.YM». KonudectBo npobenoB Mexay CIOBaMU
HE U3MCHSTb.

String50. ana crpoka, cocrosimasi W3 PYCCKUX CIIOB, Pa3[elICHHBIX IpoOeaMu
(OmHUM WM HECKOJIbKMMH). BbIBeCTH CTpOKy, coAepiallylo 3TH K€ CJIOBa,
pa3JielieHHbIe OJIHUM MPOOEIOM U PACIOJIOKEHHBIE B OOPATHOM MOPSIJIKE.

String51. Jlana ctpoka, cocrosiiasi M3 PYCCKHX CJIOB, HaOPaHHBIX 3arJaBHBIMH
OykBaMH M pa3/ielieHHBIX MpoOenamMu (OJAHUM WM HECKOJbKUMH). BhiBecTH
CTPOKY, COAEP AIIYIO0 3TH K€ CJIOBa, pa3/ielieHHbIe OJHUM MPOOEIOM U pacIio-
JIO’)KEHHBIC B aJI(haBUTHOM ITOPSIJIKE.

String52. [lana ctpoka-mpe/yiokeHre Ha pyccKoM si3bike. [IpeoOpa3oBaTh CTPOKY
TaK, 4YTOOBl KaXXJ0€ CJIOBO HAYMHAIOCH C 3arjiaBHON OykBbl. Cl080M CUUTAThH
Ha0Op CUMBOJIOB, HE COJIEPKAITUN TTPOOEITIOB M OTPAaHUYCHHBIN MPoOeIaMu HTH
HavaJoM/KOHIIOM cTpoku. ClioBa, He HauWHAIoLUeCs ¢ OYKBbI, HE U3MEHSTh.

String53. [lana crpoka-npeuiokKeHne Ha PyCCKOM si3bike. IlocunTaTh KOJIUYECTBO
COJIEprKalINXCs B CTPOKE 3HAKOB MPETUHAHUS.

String54. /lana ctpoka-mpe/yioskeHre Ha PyCCKOM si3bike. [logcuuTaTh KOIMYECTBO



COJICPKAIIUXCS B CTPOKE TIIACHBIX OYKB.

String55. Jlana ctpoka-npeioxKeHne Ha PYCCKOM si3bIke. BhIBeCTH camoe JJTMHHOE
CJIOBO B TpEUIOKCHUH. ECIM TakuX CJIOB HECKOJBKO, TO BBIBECTH TNEPBOC U3
Hux. Cnosom cuuTaTh HAOOp CHMBOJIOB, HE COJCpXKAIIU MPOOETIOB, 3HAKOB
IpENMHAHUS W OrPaHWYCHHBIA MpoOeaaMu, 3HaKaMU TNpEIUHAHUS WA Haya-
JIOM/KOHIIOM CTPOKH.

String56. /lana cTpoka-npeioKeHre Ha PyCCKOM si3bIke. BrIBecTH camoe KOPOTKOe
CJIOBO B MNPEJIOKCHUH. ECIIM TakuX CIOB HECKOJBKO, TO BBIBECTH MOCIEIHEES
u3 HUX. C1060M CUMTATHL HAOOP CHMBOJIOB, HE COJIEpIKAIIUi MPoOEIoB, 3HAKOB

MpEeNuHAHUA W OTPAaHWYEHHBIM mpoOenaMu, 3HAKaMH TMPENUHAHUS —WIH

Ha4YaJIOM/KOHIIOM CTPOKH.

String57. Jlana crpoka-mpeuioKeHre ¢ M30BITOYHBIMU IPOOeIaMUu MEXIy CJIOBa-
mu. [IpeoOpasoBarh ee Tak, YTOOBI MEXIY CIOBaMHU OBLT POBHO OAMH TPOOEI.

JononHutenbHble 3af4aHUA Ha 06pPaboOTKYy CTPOK

String58. Jlama crpoka, coaepikalias noinoe ums @aiia, TO €CThb MMS JIUCKa,
CIIUCOK KaTaJIoroB (IyTh), COOCTBEHHO UMs U pacliupeHue. BoiaeauTs u3 aToit
cTpoku ums (aiina (6e3 pacmmpenus).

String59. Jlana cTpoka, coaepikaias noiHoe ums @aiia, TO €CThb MMs JIHCKa,
CIIUCOK KaTaJoroB (MyTh), COOCTBEHHO UMS M paclIMpeHue. Beineauts u3 3Toit
CTpOKU paciiupeHue (daitna (6e3 mpeaecTBYoned TOUKH).

String60. Jlana ctpoka, comepskaias mojaHoe ums ¢aiiaa. Belaenuts U3 3ToM CTpo-
KM Ha3BaHWE IMEpBOro karanora (0e3 cuMBosioB «\»). Eciu daiin comepxutcs
B KOPHEBOM KaTajore, TO BEIBECTH CHMBOJ «\».

String61. Jlana ctpoka, conepikaiiasi mojaHoe ums ¢aitia. BeiaenuTs U3 3TOH CTpo-
KM Ha3BaHWE MoOCIeaHero karanora (0e3 cumBosioB «\»). Ecim daiin conep-
KHUTCS B KOPHEBOM KAaTajore, TO BBIBECTH CHMBOJ «\».

String62. Jlana cTpoka-mpe/ioKeHre Ha PyCCKOM si3biKke. 3amupoBaTh €€, BBIIOJI-
HUB IIUKIMYCCKYIO 3aMEHYy KaXJIO0H OYKBBI Ha CICIYIONIYIO 3a Heil B andaBute
U COXpPaHUB IPU ITOM perucTp OykB («A» meperaet B «b», «a» — B «0», «b»
— B «B», «1» — B «a» u T. A.). BykBy «&» B andaBure He yUUTHIBATH («&»
JOJKHA TIEPEXOJIUTh B <OK»). 3HAKHU MpEenuHaHUs U MpoOebl HE U3MEHSTh.

String63. [lana ctpoka-npeioskeHne Ha pycckoM si3bike U unciao K (0 < K < 10).
3amuppoBaTh CTPOKY, BBIMOJHUB HUKIWYECKYIO0 3aMEHY Kak0il OYyKBBI Ha
OYKBY TOTO K€ PETHCTPa, PACIIOIOKEHHYIO B ajndaBuTe Ha K-i TIO3UIUH TTOCIIE
mdpyemoii OykBel (Hampumep, 11 K =2 «A» nepeiiner B «By», «a» — B «B»,
«b» — B «I'», «s1» — B «O» U T. 1.). BykBy «&» B andaBure He yUUTHIBATH, 3HAKU
NPETMHAHUS U TIPOOEIIbI HE U3MEHSITh.

String64. lano 3ammdpoBaHHOE MPEIIOKEHUE HAa PYCCKOM si3bIke (Crmocod mmd-



poBaHMs omucaH B 3adaHuu String63) u komoBoe cmemieHue K (0 < K < 10).
PacmudpoBats npemioxenue.

String65. Jlano 3ammdpoBaHHOE TPEATIOKEHUE HA PYCCKOM sA3bIKe (Croco0 mudpo-
BaHUs OMHUCaH B 3ajaHuu String63) u ero pacmmdpoBaHHbIi nepBbIil cumBoi C.
Haiitu xonoBoe cMmemenue K u pacmudpoBaTh MpeioKeHUE.

String66. Jlana crpoka-mpemioxeHue. 3ammdpoBaTh €€, MOMECTUB BHAudaje BCE
CUMBOJIbI, PACMOJI0KEHHBIE HA YETHBIX MO3UIMIX CTPOKHU, a 3aT€M, B 0OpaTHOM
MOpPSIZIKE, BCE CHMBOJIBI, PACIIOJIOKEHHBIE Ha HEUETHBIX MO3MUIMAX (Hampumep,
ctpoka «IIporpammay npeBpaturcs B «pramampolly»).

String67. Jlano mpemoxkeHue, 3amm@poBaHHOE 10 MPABUITy, ONMMCAHHOMY B 3ajia-
Huu String66. PacumudpoBats 3TO npeioKeHue.

String68. /lana ctpoka, coaepxaiias nudpbl U CTPOUHBIC JIATHHCKHAE OYyKBbI. Eciu
OYKBBI B CTPOKE YIOPSJIOYEHHI MO andaBuTy, TO BbiBecTH (; B MPOTUBHOM
clly4ae BBIBECTH HOMEP MEPBOr0 CUMBOJIA CTPOKH, HApyLIAIOIIero ajapaBUTHBIM
MOPSIIOK.

String69. Jlana ctpoka, comeprkaiias JIATHHCKAE OYKBBI U Kpyriibie cKOOku. Ec-
JU CKOOKM pacCTaBJICHBI MPABUIBHO (TO €CTh Ka)JIOW OTKPBIBAIOIICH COOT-
BETCTBYET OJIHA 3aKpbIBaroliasi), To BeiBecTd yucio 0. B mpoTuBHOM ciyuae
BBIBECTH WJIM HOMEP MO3UIINH, B KOTOPOH pacnoiodkeHa reppasi oludoyHas 3a-
KphIBaroIias ckoOKa, UiH, €M 3aKPBIBAIOIINX CKOOOK HE XBaTaeT, Yucio —1.
String70°. Jlana crpoka, coxaepikaiiasi JaTHHCKHE OYKBBI M CKOOKH TpeX BH-
10B: «()», «[]», «{}». Ecnu ckoOku paccTaBieHbl MPABUWIBHO (TO €CTh KaXKa01
OTKPBIBAIOIIEH COOTBETCTBYET 3aKpbIBAIOIIAsi CKOOKa TOTO e BHJA), TO BBIBE-
cta unciio 0. B mpoTHBHOM ciiydae BBIBECTH WJIM HOMED TO3HIIMH, B KOTOPOM
pacrojioKeHa TepBas OmMOOYHAs CKOOKa, WIIHM, €CJIM 3aKPBIBAIOIIUX CKOOOK
HE XBaTaer, unucio —1.

13 CocTaBHbIe TUNbI AaHHbIX B npoueaypax n pyHKLMAax

B kaxmoM 3amaHuu JNaHHOTO pasnena TpeOyeTcs omucaTh NPOUEaypy WIH
GYHKIMIO U 3aTeM HCIOJIb30BaTh €€ JUisi 00pabOTKM MCXOJIHBIX AaHHBIX. Bce mapa-
METpPHI JI000H GyHKkyuu cuuTaroTcs BXOAHBIMU. {151 npoyedyp Bcerna ykas3blBaeTcs,
KaKye TapameTphl SBISIOTCS BBIXOAHBIMH (MU OJHOBPEMEHHO BXOIHBIMH U BBIXO/I-
HBIMH); €CJIM O BHJE IapaMeTpa MpoUeAypbl HUUErOo HE CKa3aHO, TO OH CUHUTAETCA
BXOJIHBIM.

O,qumeprle n AByMepHbleé MaCCUBbI

[Ipu BBOJE MCXOIHOTO MaccHMBa BHauaje CIEIyeT BBECTH €ro pasmep (OIHO
YUCJIO JJI1 OJJHOMEPHBIX MAaCCHBOB, JIBA YUCJIAa — KOJUYECTBO CTPOK U CTOJOIIOB —



JUTSL IBYMEPHBIX MaCCUBOB-MAaTpHIl), a 3aTEM — BCE €T0 3JIEMEHTHI.

Ecnu B 3aaHiM SIBHO HE YKa3bIBA€TCs pa3Mep OJHOMEPHOIO MACCHBA, SIBJIS-
IOIIETOCsT TIapaMeTpoOM MPOUEAYpPhl WM (PYHKIWH, TO TPEANOoaraercs, 4ro 3TOT
pa3Mep MOXKET U3MEHAThcA B mpenenax oT 1 mo 10. Jlng ABymMEpHBIX MacCHUBOB-
MaTpull IPEANoIaraeTcsi, YTo YKMCIO UX CTPOK U CTOJIOLIOB MOXET MEHSAThCS OT 1
1o 10. Maaexcyl HayalnbHBIX 3JIEMEHTOB KaK OJHOMEPHBIX, TaK M JBYMEPHBIX Mac-
CUBOB BCETJla CYUTAIOTCS PABHBIMU 1.

[Ipu onucanum npouenyp, BHIMOJIHSIIOUIMX MpeoOpa3oBaHHe MaccuBa, HE clie-
IyeT UCTIOIb30BATh BCIIOMOTaTEIbHbII MAaCCUB TOTO XK€ pa3Mepa.

Param1-. Omnucate ¢ysnkuuto MinElem(4, N ) 1enoro Tuma, HaxoJsAIIyH0 MHHH-
MaJIbHBIA 3JIEMEHT IIEJIOYHMCIEHHOT0 MaccuBa A pazMepa N. C MOMOIIBIO 3TOU
GyHKIMM HAaWTH MHUHUMAaJIbHBIE AJIEMEHThI MaccuBOB A, B, C paszmepa Na,
Ng, Nc COOTBETCTBEHHO.

Param2. Onucare ¢ynkmmo MaxNum(4, N ) 1enoro Tuma, HaXOJIAIIyH0 HOMEp
MaKCUMAJIbHOT'O 3JIEMEHTA BEIIECTBEHHOTO MaccuBa A pasmepa N. C moMOIIbIO
3TOW (YHKIMM HAWTH HOMEpa MAaKCHMAJIbHBIX AJIEMEHTOB MaccuBoB A, B, C
pasmepa Na, Ng, Nc COOTBETCTBEHHO.

Param3. Onucare npouenypy MinmaxNum(4, N, NMin, NMax), HaXoAsIIyl0 HO-
Mepa MUHUMAJIbHOTO M MAKCUMaJIbHOTO 3JIEMEHTa BEIIECTBEHHOTO MaccuBa A
pasmepa N. Beixomnele mapameTpsl enoro tuma: NMin (Homep MUHUMAJIbHO-
ro snemenTa) u NMax (HoMep MakCUMaJIbHOTO 3jeMeHTa). C MOMOIIBI0 ATOM
MpoLEeypbl HANTH HOMEpPAa MUHUMAJIbHBIX U MaKCUMAJIbHBIX 3JIEMEHTOB Mac-
cuBoB A, B, C pa3mepa Na, Ng, Nc COOTBETCTBEHHO.
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Param4. Onucats npouenypy Invert(4, N ), MEHSIOIIYIO MOPSIOK CIICOBAHHUS dJjIc-
MEHTOB BEIIECTBEHHOTO MaccuBa 4 pazmepa N Ha IPOTHUBOIOJIOXKHBIN (uHEep-
muposaHue MaccuBa). MaccuB A SIBISETCS BXOJHBIM M BBIXOJHBIM TapameT-
pom. C mOMOIIBI0 3TOM MPOUEAYPbl MHBEPTUPOBATh MaccuBbl A, B, C pa3me-
pa Na, Ng, Nc COOTBETCTBEHHO.

Param5. Onucare nponenypy Smoothl(4, N ), BBIMONHSIONMIYIO ceradicuéanue Be-
IIIECTBEHHOTO MaccuBa 4 pasMepa N ClenyromuM o0pa3oM: dJeMEHT Ay 3ame-
HsETCA Ha cpeiHee apupMeTUUecKoe MepBhIX K HCXOIHBIX JIEMEHTOB MacCH-
Ba A. MaccuB A SBISE€TCA BXOJHBIM M BBIXOJIHBIM HapameTpoM. C MOMOIIbIO
ATON TPOLEAYPHI BHIMOJIHUTH MATUKPATHOE CriIaXMBaHUE JAHHOTO MaccuBa A
pazmepa N, BBIBOJIS pe3yJIbTaThl KAKIOTO CTIIa’KUBAHUS.

Param6. Ommcate niportenypy Smooth2(A4, N ), BRIOTHSIONIYIO CeIAMCUBAHUE BE-
IIIECTBEHHOTO MaccuBa A pazmepa N ciaeayroimuM 00pa3oM: 2JIeMEeHT A1 He 13-
MEHSETCSI, dNIeMeHT Ax (K = 2, . . ., N ) 3aMeHseTCsl Ha MTOJTyCYMMY HCXOJIHBIX
AJEMEHTOB Ax-1 U Ax. MaccuB A ABIs€TCS BXOAHBIM U BBIXOJHBIM MapameT-
poM. C MOMOIIIBIO 3TOM MPOLEAYPHI BBHIMOJHUTH MATUKPATHOE CrIaKMBaHUE
JTAaHHOTO MaccuBa 4 pa3Mmepa N, BBIBOS Pe3yIbTaThl KaXKJI0TO CrIa>KUBaHUS.

Param7. Onucare nponenypy Smooth3(4, N ), BBIOJHSIONIYIO CelaXiCU8aHUEe BE-
IIECTBEHHOT0 MaccuBa 4 pa3mepa N cleqyromuM 00pa3oM: KaXKIblil 3JeMeHT
MaccuBa 3aMEHSETCSl Ha €ro cpeaHee apuMeTHYecKoe ¢ COCETHUMHU DIEMEH-
TaMu (IIpU BBIYMCIEHUH CPETHEro apu(METHUECKOTO UCIOJIb3YIOTCA UCXOOHbLE
3HAUYEHMS COCEHUX DJIEMEHTOB). MaccuB A SIBISETCA BXOJHBIM U BBIXOJHBIM
napameTpoM. C MOMOUIBIO0 3TOM MPOLEAYPHl BBIIOJHUTH MSATUKPATHOE CTIaXH-
BaHME JaHHOrO MaccuBa A pa3mepa N, BBIBOAS pe3yJbTaThl KaKJIOTO CTIIaxu-
BaHUA.

Param8. Omucare npouenypy RemoveX(4, N, X ), ynansrouy u3 IeI0YUCIICH-
HOro MaccuBa 4 pasmepa N 3l€MEHTHI, paBHbIE LieaoMy uuciay X. MaccuB 4 u
yucyio N SBIISIOTCS BXOJIHBIMHU M BBIXOJHBIMU MapaMeTrpaMu. C MOMOUIBIO ATOU
npoueaypbl ynanuth uucia Xa, Xs, Xc¢ u3 maccuBoB A, B, C pa3mepa Na,
Ng, N¢ COOTBETCTBEHHO U BBIBECTH pa3Mep U COACPKUMOE MOJYyUEHHBIX Mac-
CUBOB.

Param9. Onucare nponenypy RemoveForlnc(4, N ), yaanstoniyto u3 BEIIECTBEH-
HOro maccuBa A pasMepa N «IHMIITHUE» DJIEMEHTHl TaK, YTOOBI OCTaBIIHECS
3JIEMEHTHl OKa3aJIUCh YHOPATIOYEHHBIMH IO BO3PACTAHMIO: TEPBBIM AIEMEHT
HE yJaisieTcsl, BTOPOU 3JIEMEHT yAaseTCsl, €CIM OH MEHbIIIEe MEePBOT0, TPETHA
— €CJIM OH MEHbIIIE MPEABIAYIIETO 3JIEMEHTA, OCTABJICHHOTO B MAacCUBE, U T. [I.
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Hamnpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomxeH ObITh TIpeoOpa3oBaH K
Buay 5.5, 7.2, 9.4. MaccuB A u uuciio N SBISIIOTCS BXOJHBIMU M BBIXOJIHbI-
Mu mapamerpamu. C TOMOIIBIO 3TOW MpOLEAyphl MpeoOpa3oBaTh MACCUBBI A,
B, C pazmepa Na, Ng, N¢ COOTBETCTBEHHO W BBIBECTH pa3Mep U COJACPKUMOE
MOJTy4YE€HHBIX MAaCCUBOB.

Param10. Onucats npoueaypy DoubleX(4, N, X'), nyOaupyroIyto B EI0YHCICH-

HOM MaccuBe A pa3Mmepa N 3IeMEHTHI, paBHblE Lenomy uuciay X. Maccus A
1 4uci0 N SBIAKOTCS BXOOHBIMH M BBIXOJHBIMH napaMerpamu. C IOMOIIBIO
3TOU TpoueAaypsl mpoayOnaupoBaTe uncna Xa, X, Xc B MmMaccuBax 4, B, C
pasmepa Na, N, N¢ COOTBETCTBEHHO WU BBIBECTH pa3sMeEp U COIEPHKUMOE I10-
Jy4YE€HHBIX MaCCUBOB.

Param11. Onucare nponenypy SortArray(A, N ), BBIIOJHSIONIYIO COPTHPOBKY IO

BO3PACTaHUIO BEIIECTBEHHOr0 maccuBa A pasmepa N. MaccuB A sBusiercs
BXOJHBIM M BBIXOAHBIM IapameTpoM. C mOMOIIBIO 3TON MPOLEAYpPhl OTCOPTH-
poBaTh MaccuBbl 4, B, C pazmepa Na, Ng, Nc COOTBETCTBEHHO.

Param12. Onucate npouenypy Sortindex(4, N, I), bopmMupyromryro s Beliie-

CTBEHHOTO MaccuBa A pazmepa N uroexcHulti maccug I — MacCUB TENBIX YUCE
TOTO K€ pa3Mepa, CoAEpKaIINNA HOMEpPa 3JIEMEHTOB MacCuBa A B TOM TOPSIJIKE,
KOTOPBIN COOTBETCTBYET BO3PACTAHHUIO AJIEMEHTOB MaccuBa A (caM maccuB A
MIpU 3TOM HE u3MeHsieTcs). MHaekcHbI MaccuB [ ABISAETCS BBIXOJAHBIM Ila-
pameTpoM. C OMOIIBIO ATOM MPOLEAYPHI CO3JaTh MHASKCHBIE MAaCCUBBI JIJIs
MmaccuBOB A, B, C pazmepa Na, Ng, N¢c COOTBETCTBEHHO.

Param13. Onucats nporueaypy Bell(4, N), MEHSIIOIIY 0 TOPSIIOK 3JIEMEHTOB Be-

IECTBEHHOTO MaccuBa A pa3zMepa N Ha CIEAYIOMUNA: HANMEHbIIUI 3JIEMEHT
MacCHBa PacIiojiaraeTcs Ha IEpBOM MECTE, HAUMEHBIIINU U3 OCTaBLINXCS dJIe-
MEHTOB — Ha MOCJIEJAHEM, CIICAYIOIIUHI 10 BEJIUYMHE PACIIOJIAraeTCcsi HA BTOPOM
MecTe, CIEeIYIOUINI — Ha IpeanocieqHeM U T. . (B pe3yibTaTe rpaduk 3Have-
HUM 3JIEMEHTOB Oy/IeT HAIIOMUHATh K0/10K0./1). MaccuB A SIBISIETCSI BXOJIHBIM U
BBIXOJHBIM napameTpoM. C mNoMoIlIbI0 3TOM MpoLeayphl TpeoOpa3oBaTh Mac-
cuBbl A, B, C pazmepa Na, Ng, Nc COOTBETCTBEHHO.

Param14. Onucate npouenypy Splitl(4, Na, B, Ng, C, Nc¢), GopMUPYIOIIYIO

M0 BEIIECTBEHHOMY MaccuBy A pa3mepa N, JBa BEUIECTBEHHBIX MaccuBa B
u C pasmepa Ng 1 N¢c COOTBETCTBEHHO; MPU 3TOM MACCHUB B COAEPKUT BCE
3JIEMEHTHI MacChBa A ¢ HEYETHBIMU MOPSAAKOBRIMU HOMepamHu (1, 3, ...), a
MaccuB C — BcCe dJIEMEHTBI MaccuBa A ¢ 4eTHBIMU HOMepamu (2, 4, . . .).
MaccuBbl B u C u uucina Ng U N¢ SBASIOTCA BBIXOJHBIMU MapamMeTpaMH.
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[IpumMeHuTh 3Ty mnpoueaypy K JaHHOMY MaccuBy A pa3Mepa Na U BBIBECTH
pa3Mep U COAEPKUMOE MOJIydeHHBbIX maccuBoB B u C.

Param15. Onucars npouenypy Split2(4, Na, B, Ns, C, N¢), GopMupyromyo mo
LIEJIOYMCIIEHHOMY MacCUuBY A pazmepa N, 1Ba EIOYUCIEHHbIX MaccuBa B u C
pazmepa Ng u N¢c COOTBETCTBEHHO; TP 3TOM MACCUB B COJIEPKUT BCE UETHBIE
yucia u3 MaccuBa A, a maccuB C — BCe HEUETHBIE Ynciia (B TOM K€ MOPSIAKE).
MaccuBbl B u C u uncna Ng u N¢ SBISIIOTCS BBIXOJHBIMHU MMapaMETPaMHU.
[IpuMeHuUTH 3Ty mpoleaypy K JaHHOMY MacCuBy A pasmepa N, U BBIBECTH
pa3Mep U COAEPKUMOE MOJTyYEHHBIX MacCuBOB B u C.

Param16. Onucate nmpouenypy ArrayToMatrRow(4, K, M, N, B), dbopmupyro-
[yl MO BEIIECTBEHHOMY MaccuBy A pa3mepa K marpuily B pasmepa Mx N
(MaTpuLa 3amojgHsAeTCA 3JIEMEHTaMU MaccuBa A 1Mo cTpokam). «JIumHuey ane-
MEHTBl MacCHBa WTHOPUPYIOTCS; €CIIA 3JIEMEHTOB MAacCHBa HEIOCTATOYHO, TO
OCTaBILIMECS 3JIEMEHThl MaTpuIlpl monaratorcss paBHeiMU 0. J[BymMepHBIH Mac-
CUB B sBiseTcs BBIXOJHBIM mapameTpoM. C NOMOIIBIO 3TOH MHpoLEaypbl Ha
OCHOBE JaHHOro MaccuBa A pasmepa K u nensix yucea M u N chopMupoBath
marpuny B pazmepa M x N.

Param17 . Onwucare npouenaypy ArrayToMatrCol(4, K, M, N, B), opmupyro-
IIyI0 0 BEIIECTBEHHOMY MaccuBy A pasmepa K marpuny B pasmepa Mx N
(MaTpuIla 3amoHsAETCS AIEeMEHTaMU MaccuBa A 1o ctoyduam). «JlummHue» aie-
MEHTBbl MacCHBa UTHOPUPYIOTCS; €CIIM 3JIEMEHTOB MAacCHBa HEIOCTATOYHO, TO
OCTaBIIMECS 3JIEMEHThI MaTpUIllbl monararoTcs paBHbIMH (. J[ByMepHBIN Mac-
cUB B sBisieTcsl BBIXOJAHBIM mapaMeTpoM. C MOMONIBIO 3TOM MPOLEAyphl Ha
OCHOBE JaHHOTO MaccuBa A paszmepa K u 1ensix yucen M u N chopMupoBath
Martpuny B pazmepa M x N.

Param18. Onucare nporeaypy Chessboard(M, N, A), GOpMHUPYIOIIYIO 1O IEIBIM
MOJIOKUTENbHBIM unciaM M u N matpuily A pazmepa M x N, kotopasi coaep-
)kuT uncia 0 u 1, pacnonoKeHHbIE B «IIaXMaTHOM» Mopsiake, npudem A11 = 0.
JIByMEpHBIIl LIEIOUUCICHHBI MAacCUB A SIBISETCS BBIXOJIHBIM mapamerpom. C
MOMOIIBIO ATOW MPOUEAYPHI MO TaHHBIM LETIbIM yuciaM M u N chopMUPOBAThH
Matpuily 4 pazmepa M x N.

Param19. Onucats ¢pynkiuo Norm1(4, M, N ) BEleCTBEHHOTO THIIA, BBIYUCIISIO-
I[YyI0 HOpMY BEUIECTBEHHOW Marpuilpl A pazmepa M x N:

Norml1(A4, M, N)=max {|A1,|+ |42, + ...+ |Ami|},
rae MakcuMmyM Oepetcs mo Bcem J ot 1 mo N. [lns manHOM MaTpuibl 4 pa3mepa
M x N naiitu Norml(4, K, N), K =1,...,M.
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Param20. Onucarey pyukiuo Norm2(A4, M, N ) BEIIeCTBEHHOI'O THIIA, BBIYUCIISIO-

IIyI0 HOpM)y BEIIECTBEHHOW Matpuilpl A pazmepa M x N:

Norm2(A, M, N) = max {|A,1]| + |Aj2| + ...+ |4A;n]|},
re MakcuMyM Oepetcs mo BceM / ot 1 mo M. JIns naHHOM MaTpuIlbl A pazmepa
M x N navitu Norm2(4, K, N), K =1,..., M.

Param21. Omucare ¢yskmuo SumRow(4, M, N, K) BEIIECTBEHHOTO THWIIA, BbI-
YUCISIOMIYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOW MaTpuubl A pasmepa Mx N,
pacnioyioxkeHHbIX B K- ctpoke (ecim K > M, 1O QyHKIHA BO3Bpalia-
et 0). Jna nmanHoii matpuubl A pasmepa Mx N u Tpex HaHHBIX K HalTh
SumRow(4, M, N, K).

Param22. Onucate ¢pyukuuo SumCol(4, M, N, K) BeleCTBEHHOI'O THIIA, BBIUKC-
JSAIOUIY0 CYMMY 3JJIEMEHTOB BELIECTBEHHOM MaTpuubl A pasmepa Mx N,
pacnioyioxkeHHbIX B K-M ctonbre (ecnmu K > N, To (yHKIusS Bo3Bparia-
er 0). [Insa pganHoil matpuubl 4 pasmepa M x N u Tpex NaHHbIX K HailTu
SumCol(4, M, N, K).

Param23. Omucate npoueaypy SwapRow(4A, M, N, Ki, K2), OCyIIECTBISIONIYIO
MEepEeMEHy MECTaMH CTPOK BEIIECTBEHHOW Matpuibl 4 pasmepa M x N ¢
HoMepamu K1 u Ko. Matpuna A siBIs€TCS BXOJAHBIM U BBIXOJHBIM IMAPAMETPOM;
ecin K1 unu Ko Oonbiie M, To Marpuna He u3MeHsiercs. Mcmonb3ys 3Ty
MpoUEaypY, MOMEHATh I AaHHOW MaTpuilel A pasmepa M x N CTpOKH C
JaHHbIMUA HOMepaMu K1 u Ko.

Param24. Onucate mpouenypy SwapCol(4, M, N, Ki, K2), OCyIIECTBISIOUIYIO
MepeMeHy MeCTaMH CTOJIOIOB BEIIECTBEHHOW maTpuilbl 4 pasmepa M x N ¢
HoMepamu K1 u K2. Marpunia A sBIA€TCS BXOJHBIM M BBIXOJHBIM Mapamer-
pom; ecnu K1 unu Kz Oonbiie N, To Matpulla He u3MeHsiercs. Mcnonb3ys 3Ty
MpoLenypy, MOMEHITh Il JaHHOW Matpulibl A pasmepa M x N cTOnOIBI C
JaHHbIMUA HOMepaMH K1 U Ko.

Param25. Onucare npornenypy Transp(4, M ), BBINONTHSIONLYIO MPAHCHOHUPOBAHUE
(TO ecTh 3epKalibHOE OTPAKEHHE OTHOCUTEIBHO TJIABHOW JMaroHald) KBajpat-
HOM BeIECTBEHHON Matpuilbl 4 nopsiaka M. Marpuna A sBAseTCsl BXOAHBIM
Y BBIXOJHBIM mapaMmeTpoM. Mcnonb3ys 3Ty npouenypy, TPaHCIOHUPOBATh JaH-
Hy10 Matpully 4 nopsiaka M.

Param26. Onucare nponeaypy RemoveRows(4, M, N, Ki, K2), yiansiomymo u3
BEILIECTBEHHOM MaTpuIpl A pazmepa M x N ctpoku ¢ Homepamu oT K1 110 Ko
BKJIIOUHUTENBHO (Tpennonaraercs, 4to 1 < K1 < Kz). Ecin K1 > M, To maTtpuia
HE HU3MEHseTcs; ecnu Ke > M, TO ynamdroTcs CTPOKM MATPHIbI C HOMEpPaMH
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or K1 no M. JIBymepHbiii MmaccuB A u uucna M, N ABAAIOTCS BXOAHBIMH U
BBIXOJIHBIMU MapaMmeTpaMu. Mcnonb3ys npouenypy RemoveRows, ynanuts u3
naHHOM Matpuibl A pazmepa M > N cTpoku ¢ HoMepamu OoT Ki 10 Ko u
BBIBECTH pa3Mep IOJIYYEHHON MaTpULbl U €€ 3JIEMEHTHI.

Param27. Onucare npouenypy RemoveCols(4, M, N, Ki, K2), ynaismooIyo Hu3
BEIIECTBEHHOW Matpuilbl A pazmepa M x N cronbupl ¢ HoMepamu oT Ki
no Kz BkmouuTenbHO (mpenmnosnaraercsa, yto 1 < Ki < Kp). Ecnu K1 > N,
TO MaTpulla HE U3MEHsAeTCs; ecld Ko > N, TO yJOaistoTCsl CTOJOIBI MaTPHUILBI
¢ Homepamu ot K1 go N. [IBymepHbiii maccuB 4 u uucina M, N sBIsitoTCs
BXOJIHBIMH M BBIXOJHBIMHU Mapamerpamu. Vcnonb3ys mpornenypy RemoveCols,
yAaIUTh U3 JaHHOW MaTpuiel 4 pazmepa M x N cTonOupl ¢ HoMepamu OT K1
10 K2 ¥ BBIBECTH pa3Mep MOJYYEHHONM MATPULBI U €€ DJIEMEHTBHI.

Param28. Omnucare npouenypy RemoveRowCol(4, M, N, K, L), ynaigmooIiyo us3
BelIeCTBEHHOW MaTpullbl 4 pasmepa M x N CTpoKy M CTOJOel, KOTOphIe
coaepkat aneMeHT Ak (mpeanonaraercs, yto M > 1 u N > 1; ecnu K > M
ui L > N, To maTtpuiia He usMeHnsercs). JIBymepHsiit maccuB A u uucna M, N
ABJISIIOTCS BXOJIHBIMU M BBIXOJIHBIMHU MapaMmeTrpamu. J[ana matpuua 4 pasmepa
M x N u uucna K, L. Ilpumenuts k Matpuiie 4 mpouenypy RemoveRowCol
Y BBIBECTH pa3Mep MOJYYEHHOM MATpPULBI M €€ DJIEMEHTBHI.

Param29. Omucate mpouenypy SortCols(4, M, N ), BBIIOJTHSIONIYIO COPTHPOB-
Ky IO BO3PAaCTaHMIO CTOJIOLIOB LIEJIOYMCIEHHOW MaTpuilbl 4 pasmepa Mx N
(CTONOIIBI CPAaBHUBAIOTCS JleKcuKozpaghuuecku: €CII TEePBhIe DJIEMEHTHI CTOJIO-
LIOB pa3IMYHbI, TO MEHBLIUM CUHUTAETCS CTOJOEl, CoAepKalluii MEHbIIHI mep-
BbII 3JIEMEHT; €CJIM MEPBbIE AJIEMEHThI CTOJIOLOB PABHBI, TO AHATU3UPYIOTCS UX
BTOPBIC DJIEMEHTHI U T. 1.). JByMepHbIi MacCuB A SIBISETCA BXOJIHBIM M BBIXO/I-
HbIM mapameTpoM. HMcnonwiys npouenypy SortCols, oTcopTupoBath CTONOLBI
JaHHOW Matpulbl A pasmepa M x N.

CTpoku

Param30. Onucare dynkuuro Isldent(S) memoro Tuma, MpoBEPSIONIYIO, SBISCTCS
JU CTpPOKa S JOMYyCTHUMBIM UOCHMUPDUKAMOPOM, TO €CTh HEMyCTON CTPOKOH,
KOTOpasi COACP>KUT TOJBKO JIATUHCKKE OYKBBI, IU(MPHI U CUMBOJ MOAYECPKUBA-
HUS «» W He HaumHaercs ¢ uudpel. Ecnu S sBnsercs MOMyCTUMBIM HICHTH-
dbukatopom, To ¢pyukmus Bo3Bpamaer 0. Ecnu S sBisercs mycToil cTpoko#, To
BO3Bpamaercs —l, ecnu S HaunHaercs ¢ MU@phl, TO Bo3Bpamaercs - 2. Eciu
S colepKUT HEOMYCTUMbIE CUMBOJIBI, TO BO3BPAIIAETCS HOMEP MEPBOTO HEAO-
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nyctumoro cumBoda. [IpoBeputs ¢ momomipio Gynkiuu Isldent maTe maHHBIX
CTPOK.

Param31. Omnucare ¢ynkmuto FillStr(S, N ) cTpokoBoro Tuma, BO3BpaIIaro-
IIyI0 CTPOKY JUIMHBI NN, 3allOJIHEHHYIO MOBTOPSIOIIMMUCS KOMHMSIMH CTPOKH-
wabnona S (MOCIEAHSSI KOMHUS CTPOKHU-IIA0JIOHA MOXKET BXOIHWTH B PE3yIib-
TUPYIONIYIO CTPOKY 4YacTH4HO). Mcmonb3ys 3Ty GyHKIHIO, cOpMUPOBAThH IO
JaHHOMY 4YUCIy N M ISTH TaHHBIM CTPOKaM-II1a0JIOHAM ISITh PE3yJIbTUPYIOIIHX
CTPOK JJIMHBI V.

Param32. Onucare mponeaypy UpCaseRus(S), mpeoOpa3syroniyro Bce CTPOUYHBIC
pycckue OYKBBI CTPOKH S B MPOMUCHBIC (OCTaIbHBIE CHMBOJIBI CTPOKH S HE
m3Mensitores). Ctpoka S siBNsieTCS BXOAHBIM U BBIXOAHBIM mapameTrpoM. Hc-
nons3ys mporenypy UpCaseRus, mpeoOpa3oBarh MmSTh TaHHBIX CTPOK.

Param33. Omnucars npouenypy LowCaseRus(S), mpeoOpasyromryio Bce IPOIHUC-
HbIE PyCCKHE OYKBBI CTPOKH S B CTPOYHBIC (OCTaJbHBIC CHMBOJIBI CTPOKH S
He u3MeHstoTcs). CTpoka S SBJISICTCS BXOMHBIM M BBIXOJHBIM IapaMeTPOM.
Hcnons3ys nporenypy LowCaseRus, npeoOpa3oBaTh MATh JaHHBIX CTPOK.

Param34. Omucars npouenypy TrimLeftC(S, C), ymansiomniyo B CTpoke S Havajb-
HBIE CUMBOJIbI, coBImaaatomue ¢ cumMBoiioM C. CTpoka S sBIs€TCS BXOJIHBIM U
BBIXOAHBIM TlapaMeTpoM. [lan cumBoa C u nsiTh CTpoK. Mcnons3ys npoueaypy
TrimLeftC, npeoOGpa3oBaTh JaHHBIE CTPOKH.

Param35. Omucates nponeaypy TrimRightC(S, C), yaansromnyio B CTpoke S KOHEU-
HbIE€ CUMBOJIBI, coBnaaatoume ¢ cumMBosioM C. CTpoka S sIBIs€TCS BXOJHBIM U
BBIXOJIHBIM TlapameTpoM. Jlan cumBon C u nsaTh cTpok. Mcnone3ys npouenypy
TrimRightC, mpeoOpa3zoBath 1aHHBIE CTPOKH.

Param36. Omucary ¢yukumio InvertStr(S, K, N ) CTpoKOBOro THIIa, BO3BpaIla-
IOLYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEpXkallyld B OOpaTHOM
nopsiake N CUMBOJIOB CTpOKH S, HaunHas ¢ ee K-ro cumBona. Ecou K npeBoc-
XOJIUT JUIMHY CTPOKH S, TO BO3BpALIAETCs MyCTas CTPOKA; €CJIM JJIMHA CTPOKH
MeHble K + N, TO HHBEPTUPYIOTCS BCE CUMBOJIBI CTPOKH, HauMHasA ¢ ee K-ro
cuMBoJja. BeiBecTn 3HaueHust pyHkimu InvertStr 1y JaHHONW CTPOKU S M Kaxk-
JOM U3 TpeX Map MOJOKUTEIbHBIX LenbIX unucen: (K1, N1), (K2, N2), (K3, N3).

Param37. Onucarp ¢ynkimio PosSub(So, S, K, N ) 1eiaoro Tuma, BO3BpaIaIOIIYIO
HOMEpP MO3UIMHU, HAYMHAsi C KOTOPOM B CTPOKE S COAEPKUTCS MEPBOE BXO-
KICHUE CTPOKH So, MPUYEM AHATUZUPYIOTCA TOJBKO N CHMBOJIOB CTPOKH S,
HaunHas ¢ ee K-ro cumBoia (TakuM obOpazoM, PosSub oOecneumBaer nouck
6 noocmpoke). Ecnu K mpeBoCXOAUT JUIMHY CTpOKH S, To Bo3Bpamiaercs O,
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€CJIM IJIMHA CTPOKU MeHbllne K + N, TO aHaIU3UPYIOTCA BCE CUMBOJIBI CTPOKH,
HayuHas ¢ ee K-ro cuMmBoisa. Ecnu B TpeOyemoii MoACTpOKe CTPOKH S BXOXKIe-
HUs So OTCYTCTBYIOT, TO GyHKIMs Bo3BpariaeT 0. BeiBecTu 3HadeHUsT QyHKIINH
PosSub mns mamHBIX CTpoK So, S M KXKIOW M3 TpeX Map IMOJOKHUTEIBHBIX IIe-
abIx yucel: (K1, N1), (K2, N2), (K3, N3).

Param38. Omnucats ¢ynkiuio PosLast(So, S) mienoro tuma, BO3Bpamaronyo HoMep
MO3UIMY, HAYMHAA C KOTOPOU B CTPOKE S COAEPKUTCSA MOCIEAHEE BXOXKICHUE
noACTpOKU So. CumTaTh, YTO NEPEKPBIBAIOIIUXCA BXOXKICHUN IOACTPOK So
ctpoka S He coaepxkut. Ecim B cTpoke S OTCYTCTBYIOT MOJCTPOKH So, TO
¢dbynkuus Bo3Bpamaer 0. BoiBecTr 3HaueHus 3TON QYHKIIUU ISl TISITH JTAHHBIX
nap CTpok So u S.

Param39. Onucare ¢pynknuto PosK(So, S, K) 1ienoro tuma, BO3BpaIlaoIyo HOMep
MO3UIIMHU, HAYMHAS C KOTOPOH B CTpPOKe S comepkuTcs K-¢ BXOXKICHHE TOI-
ctpoku So (K > 0). Ecnu xonudecTBO BXOXACHHUH So B cTpoke S MeHbie K, To
¢bynkus Bo3pamaer 0. CuutaTh, 4TO MEPEKPBHIBAIOIIMXCS BXOXKICHUN IO-
cTpok So cTpoka S He comepKuT. BriBecTH 3HaUeHUsS 3TON (YHKIHMH IS TSATH
JTaHHBIX TpoekK: So, S U K.

Param40. Omucars dyukumo WordK(S, K) cTpokoBoro Tuma, BO3BpPAIIAIOIIYIO
K-e cnoBo ctpoku S (crosom cuuTaeTcsi HAOOp CHUMBOJIOB, HE COJAEpKAIIUN
mpoOeJIoB M OTpaHWYCHHBIM MpOoOETaMH WJIM HAdajJloM/KOHIIOM CTpoku). Ec-
J KOJUYECTBO CJIOB B CTpOKe MeHble K, To (PyHKIMs BO3BpaIlaeT MyCTYIO
cTpoky. Mcnonb3yst 3Ty (YHKIHIO, BBIAECIUTh U3 JAHHON CTPOKHU S CloBa C
JnaHHbIMU HOMepamu K1, K2, Ks.

Param41 - . Onucats nponienypy SplitStr(S, W, N ), koropas popMupyer 1o JaHHOM
cTtpoke S maccuB W cnoB, Bxoasmmx B S (MaccuB W u ero pasmep N sB-
JSIFOTCST BBIXOJHBIMU TlapameTpamu). Crogom cuutaercs HaOOp CUMBOJOB, HE
coJiepKamiuii mpoOesIoB M OTPaHUYEHHBIM TpoOeIamMu WM HadaJIoM/KOHIIOM
CTPOKH; TIpeAroaraeTcs, 4To cTpoka S comepxut He O6osee 10 cmoB. Ucnoms-
3ys ¢yHKIu0 SplitStr, HATH KOJIUYECTBO CJIOB N, cOoAepKalluxcs B JTaHHOU
CTpOKE S, U CAMH 3TH CJIOBA.

Param42. Onucare ¢dynkiuo CompressStr(S) CTpOKOBOTO THUIA, BBIMTOIHSIONIYIO
colcamue CTPOKU S MO CIeAyoleMy MpaBUITy: Kaxaas MOJCTPOKAa CTPOKHU .S,
cocrosimias u3 0oyiee YeM YeThIpeX OAMHAKOBBIX CUMBOJIOB C, 3aMEHSETCS TeK-
ctom Buaa «C{K}», rne K — komudectBo cuMBoiioB C (Tipeamnosaraercs, 4To
cTpoka S He coIepk UT QUTYPHBIX CKOOOK «{» U «}»). Hanpumep, st CTpoku
S = «bbbccccce» dynkmus BepHET cTpoky «bbbc{5}e». C momomsto QyHKIHHA
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CompressStr cxaTh MAITh JaHHBIX CTPOK.

Param43. Onucars ¢ynkiuio DecompressStr(S) cTpokoBOro Tuia, BOCCTaHABIIH-
BAIOIIYIO CTPOKY, cxkaTyro mpouemyporr CompressStr (cm. 3aganue Param4?2).
[Tapametrp S coaepKUT CKaTyr CTPOKY; BOCCTAHOBJIEHHAS CTPOKa SIBIISETCA
BO3BpaimaeMbiM 3HaueHueM ¢QyHkiuu. C momombio QyHkiuu DecompressStr
BOCCTAHOBUTH MATh JAHHBIX CHKATHIX CTPOK.

Param44. Onucare ¢ynknuro DecToBin(N ) cTpokoBoro Tuia, BO3BpaIarOIIyiO
CTPOKOBOE€ TMpEJCTaBICHUE IEJOT0 HEOTPULIATETLHOTO 4uciaa N B JBOMYHOU
cucteMe cuucieHus. Pe3ynpTupyiomas cTpoka COCTOMT U3 CUMBOJIOB «O»—«1»
U HE COJEPXUT BeAyIIUX HyJIeW (3a UCKIIOYEHUEM MpeiacTaBieHus yucna 0).
Hcnonw3ys 3Ty QyHKINIO, TOJIYYUTh IBOUYHBIC MPEACTABICHUS MATH JTaHHBIX
YHUCEl.

Param45. Omnucars ¢yskmuo DecToHex(N ) cTpokoBOro THIia, BO3BpaIlarOlIyiO
CTPOKOBOE€ MPEJICTABICHUE LEIOr0 HeOoTpularelbHOro uucia N B 16-puyHOii
CHUCTEME CUHUCIICHUA. Pe3ynbTupytomas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» m He comepX)uT BeAyMMX HYJIEH (32 HCKIIOYCHUEM TMPEIACTaBICHUS
guciaa (). Mcmons3ys 3Ty (YHKIWIO, MOJYYUTh |6-pUdHBIE TPEACTaBICHUS
MATH TaHHBIX YUCEIL.

Param46. Omucars dyukuuo BinToDec(S) menoro Tuma, onpeaeisioiyo eloe
HEOTPUIIATEIILHOE YHUCIIO TI0 €r0 CTPOKOBOMY IMPEACTABICHUIO S B JBOMYHOU
cucrteme cuucienus. [lapamerp S uMeeT CTpOKOBBIN THUII, COCTOUT U3 CUMBOJIOB
«O»—«1» m He comepXHUT BeAyIMX HyJeH (3a HCKIIOUeHHEeM 3HaueHUs «0»).
Hcnonb3ys 3Ty (yHKUHIO, BHIBECTH MATh YHCEN, AJs KOTOPBIX JIaHbl UX JIBO-
WYHBIE MPECTABICHUS.

Param47. Omucare ¢ynkmuo HexToDec(S) memoro Tuma, onpenaeisionyio 1einoe
HEOTPHULIATEIIBHOE YHCIIO MO €ro0 CTPOKOBOMY MpEACTAaBICHUIO S B 16-puuHOi
cucteMe cuucienus. [lapamerp S uMeeT CTPOKOBBIA THII, COCTOMT U3 CHM-
BOJIOB «O»—«9», «A»—«F» u He comepKUT BeaylHUX HyJel (32 UCKIIOUYECHHUEM
3HaueHust «0»). Mcnonb3yst 3Ty (QyHKIMIO, BBIBECTH MATh YUCEN, JJISI KOTOPHIX
JaHbl uX 16-puyHbIC TPEACTABICHHUS.

dannbi

Param48. Omucate ¢yskmmio IntFileSize(S) memoro Tuma, BO3BpamIarolIyro Ko-
JUYECTBO 3JIEMEHTOB B (haiie IenbXx umcen ¢ uMeHem S. Ecnm daiinm He cy-
miecTByer, TO (GyHKIHs Bo3BpamaeT - 1. C momomipio 3Toi (QyHKINK HAWTH
KOJIMYECTBO AJIEMEHTOB B TpeX (ailiax ¢ JTaHHBIMH WMEHAMHU.
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Param49. Onucare ¢yskiuio LineCount(S) menmoro Turma, BO3BpaIIArOIIy0 KOJIH-
YeCTBO CTPOK B TEeKCTOBOM (haitie ¢ umenem S. Eciau daiin He cymiecTByer,
To ¢QyHKIHMsS Bo3Bpamaer -1. C moMomp 3Tol (YHKIUKA HAWTH KOJIHYECTBO
CTPOK B Tpex (aiiyax ¢ JaHHBIMH WMEHaMH.

Param50. Onucares npouenypy InvertIntFile(S), MeHsIoNyI0 MOPSIOK CIICOBAHHMS
AJIEMEHTOB (aiiia 1enoro Tuma ¢ UMEeHeM S Ha MPOTUBOIMONOXKHBINA. Eciu
daiin He CyIEeCTBYeT WJIH COICPKUT MEHEee IBYX DJIEMEHTOB, TO MpOIeaypa
HE BBINOJHSAET HUKAKUX AercTBUi. OOpaboTaTth C MOMOINIBIO 3TON MPOUEAYPHI
Tpu (haiina ¢ TaHHBIMU IMEHAMHU.

Param51°. Onucare npouenypy AddLineNumbers(S, N, K, L), n00aBisSIONIyIO
B Hayajgo KaXJOW CTPOKH CYIIECTBYIOIIETO TEKCTOBOro (Qaitna ¢ umeHeM S
ee MOPSAKOBBIM HOMEp: MepBasi CTpOKa MmojaydaeT Homep N, BTopas — N + 1
u T. 1. Homep orobpaxaercs B K MO3UIMSIX, BHIPABHUBAECTCS IO MPABOMY
Kpar M OTHENIETCS OT IMocieayromiero Tekcra L npodemamu (K > 0, L > 0).
Ecnu ctpoka aiina siBiseTcs myCcTol, TO OHAa TaKXKEe HYMEpPYETCs, HO MPOOeIbI
nociie HoMepa He no0aBisitores. [I[puMeHuTs ATY npolenypy K 1aHHomy Qaiiy,
UCMOJIb3Ys YKa3aHHble 3HaUeHus NV, K u L.

Param52. Omnucare nporeaypy RemoveLineNumbers(S), yaansomyo u3 Haya-
Ja KaXJO0W CTPOKH CYIIECTBYIOIIEro TEKCTOBOro (haiina ¢ uMmeHem S ee Imo-
PAIKOBBIN HOMEp, moOaBieHHbld nponenypoir AddLineNumbers (cm. 3amanue
Param51), a taxxe mpoOenbl, OTAESNSIONME HOMEP OT MOCIEAYIOIIET0 TEKCTa.
Ecnu cTpokKM He conepkar HOMEPOB, TO NMPOLEAYpa HE BBIMOJHAECT HUKAKUX
nevictBuit. [IpumeHuTs 3Ty mporenypy K ¢aily ¢ JaHHBIM HUMEHEM.

Param53. Omnucare nponenypy SplitIntFile(So, K, S1, S2), kKonupyroniyio nepseie K
(= 0) snemMeHTOB CyIIeCTBYIOLIEro (aiiia HenblX YUCced ¢ UMEHEM So B HOBBIH
daiin nenpix yucen ¢ MMeHeM Si1, a OcTajJbHbIE AJIIEMEHThl — B HOBBIN (ailn
Henbix yucen ¢ uMeHeM Se. OMH U3 CO3/IaHHBIX (halIOB MOXKET OCTAaThCs Iy-
cTeiM. [IpumenuTs 3Ty nponeaypy K ¢aiiny ¢ JaHHBIM UMEHEM So, UCTIOIb3YS
yKa3aHHbIe 3HaueHus K, S1 1 Se.

Paramb4. Onucare nponenypy SplitText(So, K, S1, S2), Konupyrouiyto mnepBeie K
(2 0) cTpoK CyIIECTBYIOIIETO TEKCTOBOTO (hailia ¢ MMeHeM So B HOBBIA TEK-
CTOBBIN (paitn ¢ UMeHeM S1, a OCTaIbHBIE CTPOKW — B HOBBIN TEKCTOBBIN (haiini
¢ uMeHeM S2. OAMH U3 CO3aHHBIX (ailyIoB MOXKET ocTaThesl MycThiM. [Ipume-
HUTH ATy TNpouenypy K Qailly ¢ JaHHBIM UMEHeM So, HCIOIb3ys yKa3aHHBIC
3Hauenus K, S1 u So.

Paramb55. Omucate nponenypy StringFileToText(S), mpeoOpa3yromnyro JTBOMYHBINA
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CTPOKOBBIH (haiin ¢ UMeHEM S B TEKCTOBBIH (ailin ¢ TeM xe uMeHeM. Mcnonb3ys
3Ty MPOIEaYPY, MpeoOpa3oBaTh JBa JIAHHBIX CTPOKOBBIX (hailyia ¢ UMEHAMH S1
1 S2 B TEKCTOBBIE.

Param56. Omnucats npoueaypy TextToStringFile(S), mpeoOpa3yrornyo TeKCTOBBIH
¢aiin c uMeHeM S B TBOMYHBIN CTPOKOBBIN (paiin ¢ Tem ke umeHeM. Mcronb3ys
3Ty TpOLEenypy, Mpeodpa3oBaTh /1Ba JAaHHBIX TEKCTOBBIX ¢aiiaa ¢ MMeHaMU S1
1 S2 B CTPOKOBBIE.

Paramb&7. Onucare nponenypy EncodeText(S, K), koTopas mmdpyeT TEKCTOBBIH
¢aiin ¢ uMeHeM S, BBINOIHAS IUKIMYECKYIO 3aMEHY KaKIOM PYCCKOW OYKBBI
Ha OYKBY TOTO K€ PErucrpa, pacroioXeHHyr B andaButre Ha K-l TO3UIHH
nocine mudpyemoit 6ykssl (0 < K < 10). Hanpumep, npu K = 3 «A» nepeiaer
B «I'», «i1» — B «B». BykBy «&» B andaBuTe HE yuWUTHIBAaTh, CUUTAs, 4YTO 3a
OyKBOI «e» cpazy uuer «x». CUMBOIIbI, HE SBISIOLIUECS PYCCKUMH OyKBamH,
npu mudpoBaHUM HEe H3MEHATh. Mcmonb3ys 3Ty mpoleaypy U 3Has KOJIOBOE
cmenleHue K, 3amudpoBath (aill ¢ ykazaHHbBIM HUMEHEM.

Param58. Omnucare nponenypy DecodeText(S, K), kotopast emmdpyer TeKCTOBBIH
(aitnn ¢ umeneM S, 3amM@POBAHHBIN ¢ UCIIOIBL30BAHUEM KOJIOBOTO CMEIeHU K
(cmoco6 mmdpoBanus onucaH B 3aganuu Param57). Mcmons3ys aTy npouenypy
U 3Has KojoBoe cMmelneHue K, pacmudpoBarh (ailia ¢ yka3aHHbIM UMEHEM.

3anucu

[Ipu BBOJE M BBIBOJIE Ka)KIOM NaThl B 3adaHusx Param59 Param63 Buauane
yKa3bIBaeTCs J€Hb, 3aTEM HOMEpP Mecsla, 3aTeM rof. [Ipu BBoAE KaKI0H TOUYKH B
3amanusix Param64- Param70 BHauane ykaswiBaeTcsl ee abcuucca (X-KOOpIWHATA),
3aTeM ee opAuHaTa (y-KOOpAUHATA).

Param59. Omucates tin TDate — 3amuchk ¢ mojsiMu 1meioro tuma Day (aeHb),
Month (mecsn) u Year (ron) — u dynkiuio LeapYear(D) norudeckoro Tuma
¢ mapamerpom tumna TDate, kotopas Bo3Bpamaer TRUE, eciu rom B aare D
SIBIIIETCS. BUCOKOCHBIM, U FALSE B NPOTHUBHOM cCiy4dae. BbIBeCTH 3HaueHUE
bynkiun LeapYear mins msaTv JaHHBIX AaT (TPEINONAraeTcs, 4TO BCE JIATHI
ABIIIOTCSI TIPABWIBHBIMU). BucokocHvim cuuTaeTcsl Tof, nensmuiics Ha 4, 3a
HCKJIIOUYEHHEM TeX TojioB, KoTtopeie nensarcs Ha 100 u He nemarcs Ha 400.

Param60. Vcnone3ys tun TDate u ¢ynkumto LeapYear (cM. 3aganue Param359),
omucath pynkiuio DaysinMonth(D) nienoro tuna ¢ mapamerpom Tumna TDate,
KOTOpasi BO3BpalllaeT KOJIWYECTBO JHEW I Mecsla, yKa3aHHOro B nmare D.
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Briectu 3nauenue ¢ynkiuu DaysInMonth s nsitu mansbIX nat (mpeamnona-
raeTcsl, 4YTO BCE JAThI SIBISIOTCS MPABUIIBHBIMH).

Param61. Ucnonw3ys tun TDate u pynkiuio DaysInMonth (cm. 3amanus Param59
u Param60), onucate ¢pynkuuio CheckDate(D) nenoro tuma ¢ nmapameTpoM TH-
na TDate, koTopas npoBepsieT NPaBUIBHOCTh AaThl, YKa3aHHOW B mapamerpe D.
Ecnu nata D siBnsercst nmpaBuUiibHOM, TO QyHKIuUs Bo3Bpamaer 0; eciu B jaare
yKa3aH HEBEpHBIM HOMEp Mecsla, TO (YHKIHS BO3BpamiaeT 1; eciaum B jgaTe
yKa3aH HEBEpHbIA NI€Hb ISl JAHHOTO Mecsla, TO Bo3Bpamiaercs 2. BeiBecTu
3Hauenne GpyHkimu CheckDate nst T JaHHBIX JaT.

Param62. HWcnone3ys tun TDate u ¢ynkimuu DaysInMonth u CheckDate (cwm.
3amanus Param59- Param61), onucats nponeaypy PrevDate(D) ¢ mapamerpom
tuna TDate, koTopas npeobpa3yet aary D k npensiayuieil gare (ecnu nara D
SIBJISIETCS] HETIPABWIIBHOW, TO OHA HE U3MEHsIETCs). 3anuch D SBISETCS BXOIHBIM
Y BBIXOJHBIM mapameTrpom. lIpumenuts npouenypy PrevDate x msatu manHbIM
JaTam.

Param63. Hcnone3ys tun TDate u ¢dynkmun DaysInMonth u CheckDate (cwm.
3ananust Param59- Param61), onucate npoueaypy NextDate(D) ¢ mapamerpom
turma TDate, koTtopas mpeoOpasyer aaty D Kk ciaeayromend nare (ecau gata D
ABJISIETCSI HEMIPABUIIBHOM, TO OHA HE U3MEHAETCs). 3anuch D SIBISETCS BXOIHBIM
U BBIXOJIHBIM IapaMmetrpoM. IIpumenuts npouenypy NextDate k msaTu 1aHHBIM
JaTam.

Param64. Onucare T TPoint — 3ammch ¢ mOAsSMHU BeUIECTBEHHOTo THMa X U Y
(KOOpAMHATHI TOYKU Ha TUIOCKOCTH) — U QyHKIuio Leng(A4, B) BenecTBEHHOTO
THIA, HAXOJSAUIYH JUIMHY OTpe3ka AB Ha IUIOCKOCTH IO KOOpJAMHATAM €ro

KOHIIOB. a

IAB| = (AX - BX)2+(A.Y - B.Y)?
(4 u B — napametpsl Tuna TPoint). C noMomuiso 3Toil GyHKIIMN HAUTH JTHHBI
otpe3koB AB, AC, AD, eciu nansl koopauHatsl Touek A, B, C, D.

Param65. Vcnoas3ys tun TPoint u pynaknuto Leng (cMm. 3aganue Param64), onu-
catb Tun TTriangle — 3amuce ¢ nmomsimu A, B, C tuna TPoint (BepuuHbI
TpeyroiabHuka) — u QyHkuio Perim(7 ) BelleCTBEHHOrO THIIA, HAXOJSIIYIO
nepumetrp Tpeyroabhuka I (7 — mapamerp tuma TTriangle). C momoisto
9TOM (YHKIMHM HAWTHU TEpUMETpbl TpeyroiabHukoB ABC, ABD, ACD, ecnu na-
HBI KOOpAUHATHI Touek A, B, C, D.

Param66. Vcnone3ys tunsl TPoint, TTriangle u ¢ynkmuu Leng u Perim (cwm.
3amanusi Param64 u Param65), onucate ¢ynkiuio Area(7’) BelIeCTBEHHOTO






TUIA, HAXOMASILYIO Tuiomaab TpeyroisHuka 1 (7 — mapamerp tuna TTriangle)

1o ¢popmyne I'epona:
Sasc = p:(p — 4B))-(p - [AC])-(p - [BC)),
rae p — noaynepumemp. C TMOMOIIbIO 3TOM (YHKIIMM HAWTH TUIOLIAAU Tpe-

yronbHUKOB ABC, ABD, ACD, ecnu nanel koopauHatel Touek A, B, C, D.

Param67. Ucnone3ys tumel TPoint, TTriangle u ¢dynkimuu Leng u Area (cMm. 3a-
nanusi Param64—Param66), onucate Qynkuuto Dist(P, A, B) BelleCTBEHHOTO
tuna (P, A, B — napametpsl tuna TPoint), Haxomsuryto paccrosaue D(P, AB)
oT TO4KHU P 10 mipsimoit AB o dhopmyie

D(P, AB) = 2'SPA3/|AB|,

rae Spag — MIomMaab TpeyroibHuka PAB. C TOMOIIBIO 3TOW (YHKIIMN HAUTH

paccTosinust oT Touku P 1o npsmeix AB, AC, BC, ecnu naHbl KOOPAUHATHI
touek P, A, B, C.

Param68. HNcnone3ys tunel TPoint, TTriangle u ¢ynkumuro Dist (cM. 3amaHus
Param64, Param65, Param67), omucats nponeaypy Heights(7, A1, h2, hs),
HaXOJIAIIYIO BBICOTHI A1, h2, h3 TpeyronbHuka T (T — BXOJHOM mapaMeTp TUMA
TTriangle, hi, he, hs — BBIXOAHBIC BEIICCTBEHHBIE TMapamMeTpPhl), MPOBEIACH-
HBIE COOTBETCTBEHHO M3 BepwinH 1.4, 7.8, T.C. C moMOUIpI0 3TOW IpOLEaypPbl
HAaWTU BBICOTHI TPEYTroJbHUKOB ABC, ABD, ACD, eciu naHbl KOOPJAHHATHI TO-
ek A, B, C, D.

Param69. Vcnone3ys tun TPoint u gynkuuto Leng (cm. 3amanue Param64), onu-
catb QyHkuuo PerimN(P, N ) BeleCTBEHHOTO THUIIA, HAXOJAUIYI0 TEPUMETP
N -yroyibHHMKA, BEPIIMHBI KOTOPOTO (B MOPSAKE UX 00X0/a) MepeaaroTCs B Mac-
cuBe P pasmepa N (> 2) c anementamu tuna TPoint. C momoipeo 310l QyHK-
MU HAWTU TIEPUMETPHI TPEX MHOTOYTOJBHHUKOB, €CJIH JAaHO YHUCIO UX CTOPOH
¥ KOOPJAWHATHI MX BEPIIIHH.

Param70. Wcnone3ys tunber TPoint, TTriangle u ¢ynkuuo Area (cM. 3amaHus
Param64—Param66), omucath pynkiuto AreaN(P, N ) BEIIECTBEHHOTO THIIA,
HAXOJSIIYIO IUIOIIAAh BBIMTYKJIOro N -yrojibHHKa, BEPIIUHBI KOTOPOro (B MO-
psAnKe uX 00Xxoja) mepemarTcs B MaccuBe P pasmepa N (> 2) ¢ siaeMeHTaMu
tuna TPoint. C momoIpio 3TOM (GYyHKIUHA HAWUTH TUIOMIAAM TPEX MHOTOYTOJIb-
HUKOB, €CITU JJAHO YHCJIO UX CTOPOH M KOOPAMHATHI UX BEPIIUH.



14 Pekypcus

lNMpocTenwne peKypcuBHbIe anropuTMbl

3amaHusi 3TOrO pasjieia MOXKHO JIETKO PEIIUTh U 6e3 UCNONb308aAHUS PeKYp-
cuu. JlanHOoe OOCTOSITENCTBO CBSI3AHO C TEM, YTO B 3aJaHUSIX PacCMAaTPUBAIOTCA
npocmetiuiue IPUMEPBl PEKYPCUH, JIETKO CBOAMMBIE K UTEPALMOHHBIM aJIrOpPUTMaM.
Bonee Toro, B HEKOTOPBIX CIydasiX HEMOCPEICTBEHHBIE BBHIYMCICHHS MO PEKYpPCHUB-
HBIM (popMysiaM OKa3bIBalOTCS BechbMa HEIPHEKTUBHBIMU (CM., HAIPUMED, 3aJIaHUS
Recur4 u Recur6). OnHako UMEHHO Ha MOJOOHBIX MpUMEpaX MPOIIE BCEro MOIYyYUTh
NepBOHAYAIbHBIE HAaBBIKU Pa3pabOTKU PEKYPCUBHBIX aITOPUTMOB.

Recur1°. Onucars pexypcuBayto ¢pyukuuto Fact(N ) BemecTBEHHOr0 THIIA, BBIYKC-
JSIIONIYI0 3HaUCHUE ghaxmopuana
N!'=12-..:N
(N > 0 — mapametp nenoro tuma). C mOMOIIbI0 3TOW (YyHKIMH BBIYUCIUTH
dbakTopuaibl MATH JaHHBIX YHCET.
Recur2. Onucars pexkypcuBHy0 pyHknuio Fact2(N ) BeleCTBEHHOrO TUIIA, BHIYMC-
JISIOIIYIO 3HAYCHUE 080UH020 (hakmopuana
N!!'=N«(N-2)(N-4)-...
(N > 0 — mapameTp 1eJ0ro THUIMa; MOCIEAHIUI COMHOXKHUTENb B MPOU3BEICHUN
paBeH 2, ecnu N — 4yeTHoe uucio, u 1, ecnmu N — HeudeTrHoe). C MOMOIIBIO
ATOW (PYHKIMM BBIYUCIUTH TBOIHBIC (PAKTOpUAbI MSITH JAHHBIX YHCEI.
Recur3. Omucate pexypcuBHyto ¢yHKIuio PowerN(X, N ) BemecTBEeHHOro THIIA,
HAXOAIIyI0 3HaYeHue N-if crenenu uncia X mo gopmynam:
X0=1,
XN = (X"2)2 npu uemnwvix N > 0, XN =X-X"N-1 npu neuemnwvix N > 0,
XN=1/X"NNupuN<0
(X = 0 — BemecTBeHHOE uKciio, N — 1enoe; B hopmysie sl YeTHBIX N JTOK-
Ha HCIIOJIb30BATHCS ONEpalus yenouucienHo2o oenenus). C MOMOIIBIO 3TOM
GyHkuyMy HaiTH 3Hadenus X NV i manHoro X mpM OSATH JaHHBIX 3HAYEHU-
sx N.
Recur4. Omucare pekypcuBHyo ¢yaknuto Fibl(N) menoro tuma, BEIYUACISIIONIYIO
N-ii 3JIEMEHT TOCIAe0BATENbHOCTH Yucen Pubonauuu (N — 11e70€ YnCo):
Fi1=Fs=1, Fyx=Frao+ Fra, K=3,4,....
C momotpto 370N (GyHKIMK HAaWTH TATh yucen PuUOOHAYYM C JNaHHBIMH HO-
MepaMu, U BBIBECTH ATH YMCJIAa BMECTE C KOJMYECTBOM PEKYPCUBHBIX BBHI30BOB



¢bynkiuu Fibl, moTpeGoBaBmIUXCS MM UX HAXOXKICHHS.

Recur5. Omucare pekypcuBnyro ¢Gyuknuto Fib2(N) 1enoro Tuma, BEIYHACISIONIYIO

N-1i BIEMEeHT TOCIeA0BATENbHOCTH Yucen Puoonauuu (N — 1e10€ 9ucio):
Fi=Fs=1, Fy=Fr2+Fr1, K=3,4,....

Cuuratp, yto HOMEep N He npeBocxoauT 20. J{ns yMeHbLIEHUST KOJUYECTBA pe-

KYPCUBHBIX BBI30BOB 10 cpaBHeHUIO ¢ ¢yHkuuen Fibl (cMm. 3amanue Recur4)

CO371aTh BCIIOMOTATENbHBI MACCUB ISl XPAHEHUS YoHCe GbIUUCIEHHbIX UHUCEI

®ubonauuu u obpamarbes K HeMy npu BbinoidHeHUH ¢yHkiuu Fib2. C momo-

mpto pyaknuu Fib2 Haiitu msate uncen ®uOOHAY4YM C TaHHBIMH HOMEpPaMHU.

Recur6. Omucats pekypcuBHyto ¢yHkiuio Combinl(N, K) menoro Tuma, Haxo-
naaryto C(N, K) — uucno couemanuti n3 N 31eMeHTOB 110 K — ¢ MTOMOIIBIO
PEKYPPEHTHOTO COOTHOIICHHUS:

C(N,0) = C(NV,N) =1,

CIN,K)=CIN-1,K)+ C(N-1,K-1) npu 0 < K < N.
[TapameTpsr pyakmmm — tenbie yucna; N > 0, 0 < K < N. lano uucno N
U 1ATh pa3nuuHblx 3HaueHui K. BeiBectn umcma C(N, K) BMecTe ¢ Koiuye-
CTBOM PEKYPCHBHBIX BBI30BOB (hyHKIHMH Combinl, moTpeGoBaBmIUXCS IS MX
HAXOXKICHUS.

Recur7. Omucats pekypcuBHyto ¢yHkimo Combin2(N, K) muenoro Tuma, Haxo-
namyo C(N, K) — uucno couemanuii u3 N 311€MEHTOB 10 K — € TIOMOIIBIO
PEKYPPEHTHOTO COOTHOIIICHHUS:

C(N,0) = C(NV,N) =1,

CIVVK)y=C(N-1,K)+ C(N-1,K-1) npu 0 < K < N.
[Tapamerpsl pyHkuu — nensle uncina; N > 0, 0= K < N. Cuurarh, 4TO
napametp N He mpeBocxoauT 20. JIJisi yMEHBIIEHUSI KOJIMYECTBA PEKYPCUBHBIX
BBI30BOB MO cpaBHeHUIO ¢ ¢yHKImMer Combinl (cM. 3amanme Recur6) ommcathb
BCIIOMOTaTeJIbHBIA JIBYMEPHBIM MAacCUB ISl XPAHEHUS Yo#ce GbIUUCIEHHbIX YU-
cen C(N, K) n oOpamarscs K Hemy npu BbimonHeHun ¢yHkiun Combin2. C
nomotbio pyHkiuu Combin2 Haiitu yucia C(N, K) nns naHHoro 3HadeHust N
Y IIATH PA3JIUYHbIX 3Ha4YeHUU K.

Recur8. Omucars pexkypcuBayo ¢yHkimo RootK(X, K, N ) BelecTBEeHHOT0O THUIIa,
HaxOJAIIyI0 TPUOTMKEHHOE 3HAUYCHHE KOpHS K- cTemeHu w3 4uciaa X 1o
dbopmye:

Yo=1, Yn+1 = Yn — (Yn — X/(Yn)<SDK,
rae Yy ob6o3nauaer RootK(X, K, N) npu ¢ukcupoBanusix X u K. [lapamer-
pol pynkuun: X (>0) — BemectBeHHoe uucio, K (>1) u N (>0) — uensle.



C nomompto (ynkiuu RootK Haiith mns manHOoro ymcima X NmpuOIMKEHHBIC
3HA4YEHMs €ro KOpHs K-U CTENeHW NMpHU WIECTU AAHHBIX 3HAYEHUsx N.

Recur9. Onucare pekypcuBayto ¢yHkmuo NOD(A4, B) menoro THma, HaXOIsAIIYIO
Haubonbwui obwuti denumens (HOJ) nByX HENbIX MOJOKUTEIBHBIX YucenT A
u B, ucnionw3ys aneopumm Eexnuoa:

HO/I(4, B) = HOJ(B, 4 mod B), ecmu B = 0; HO/I(4, 0) = A.
C nmomompsro 3toi dyukiuu Haiith HOJI(A, B), HOJMI(4, C), HO(A, D), ecnu
nmanbl uucna A, B, C, D.
Recur10 . Onucats pekypcuBHyto ¢yHKIuio DigitSum(K) mienoro tumna, Koropas
HaXoJIUT cymMMy Ludp uemoro yucia K, He HUcnonb3ysd omepatop uukia. C
MOMOIIBIO ATON (PYHKUMU HAUTH CyMMBbI IU(p AJIS MATH JAHHBIX LIEJIbIX YHUCEN.
Recur11. Onucare pexypcuBnyro ¢ysakiuio MaxElem(4, N) nenoro tumna, KOTo-
pasi HaXOAUT MAKCHUMAJIbHBIN 3JIEMEHT 1IEJI0YUCIEHHOro MaccuBa 4 pasmepa N
(1 = N =£10), He ucnonb3ys orneparop nukia. C moMouipo 3Toi GyHKIIUN
HallTU MaKCUMaJIbHbIE 3JI€EMEHThI MacCUBOB A, B, C pasmepa Na, Ng, Nc
COOTBETCTBEHHO.

Recur12. Omnucate pexypcuBhyto (pynkmuo DigitCount(S) memoro tuma, Kotopas
HaXOJUT KOJMWYEeCTBO LU(p B CTpoke S, HE HCMONb3ys omnepartop mnukia. C
MOMOIIBIO 3TOW (DYHKIIMU HANTH KOJIMYECTBO HU(p B KXKIOW U3 MATH JTAHHBIX
CTpOK.

Recur13. Onucars pexypcuBHyroo ¢yHkmuio Palindrom(S) morudeckoro tuma, Bo3-
Bpamjaroiryto TRUE, eciii CTpoka S sBISETCS naiuHopomom (TO €CTb UYUTAETCA
OJIMHAKOBO CJieBa HANpaBO M CIIpaBa HalieBO), U FALSE B NMPOTHBHOM CIiydYae.
Omneparop nukia B Tene GyHKIUU HE UCIONIB30BaTh. BriBecTH 3HaueHUs: PyHK-
nuu Palindrom nijist isiTH JaHHBIX CTPOK.

Pa36op BbipakeHUn

Bo Bcex 3amaHusAX JAaHHOTO MyHKTa MPEIOaraeTcs, 4TO MCXOJHBIE CTPOKH,
OTpeeNiAIoIIre BhIpaXKeHHs, He cojepkaT npoOeioB. Ilpu BeImodHEHUM 3anaHui
HE CJIeyeT UCIOJIb30BaTh ONEpaTop LUKIIA.

Recur14-. BriBecTn 3HaUeHUE IEIOYUCICHHOTO BBIPKEHUS, 3aJJaHHOTO B BHUJIC
cTpoku S. BelpakeHue onpenensercs CISAYIOUUM 00pa3oM:

<BplpakeHHe> ::= <mudppa> | <BblpaxkeHue>+ <uudpa> |
<BbIpaKeHHE> — <uudppa>



Recur15-. BeiBecTn 3HaueHHE LETOYMCICHHOTO BBIPAXKCHHMS, 3aJaHHOTO B BHJIC
cTpoku S. Beipaxenue omnpeaensieTcsi cleayronmM oopa3om:

<BBIp@XXEHHME> ::= <TepM> | <BBIpaXeHHE> + <TepM> |
<BBIpAXKCHUC> — <TCpM~>
<trepm> II= <umdpa> | <repm> * <mudpa>
Recur16 . BreiBecTn 3HaueHHE [ETOYMCICHHOIO BBIPAXKCHHMSI, 3aJaHHOTO B BHJIC
cTpoku S. BelpaxeHnue omnpeaensieTcss cIeayronmM o0pa3om:

<BBIp@XEHHME> ::= <TepM> | <BBIpaXeHHE> + <TepM> |
<BBIpa)KCHUC> — <TCpPM>

<repm> II= <omeMeHT> | <repm> * <pyreMeHT>

<9JIeMEHT> 1= <umdpa> | (<BbIpaxeHHE™>)

Recur17 °. BeiBecTn 3HaueHHE [EIOYMCICHHOIO BBIPAXKCHHMSI, 3aJaHHOTO B BHJIEC
cTpoku S. Belpaxkenue omnpeaensieTcss cleayonmM o0pa3om:

<BpIpaXeHHe> 1= <uudpa> |
(<BBIpaxKeHHE><3HAK><BBIPAKECHUE™>)
el

<3HaK> -

Recur18-. IlpoBepuTh MNpaBUIBHOCTh BBIPAKEHUS, 3aJaHHOTO B BHUJE HEMYCTOM
CTPOKHU S (BBIp@KECHHE OINpPEENICTCS MO TeM K€ IMpaBWiaM, YTO U B 3aJlaHUU
Recurl7). Ecnu BeIpakeHHE COCTaBIICHO MPaBUJIIBHO, TO BhIBeCTH TRUE, mHaAYe
BbIBECTH FALSE.

Recur19. TlpoBepuTh NPaBUIBHOCT BBIPAXKCHHS, 33JaHHOTO B BHUJE HEIYCTOW
CTpOKH S (BBIpaKEHHE OIpEAeNseTcsl MO TEeM K€ IpaBujiaM, YTO U B 3aja-
Huu Recurl7). Eciu BbeIpa’keHHE COCTaBIIEHO MpaBWIbHO, TO BbiBecTH 0, B
MPOTUBHOM CJIy4yae BBHIBECTH HOMEP MEPBOr0 OUIMOOYHOIO, JIMIITHETO WM HEel0-
CTaIOIIEr0 CUMBOJIAa B CTPOKE S.

Recur20. BriBecTn 3HaueHHWE IICIIOYMCICHHOTO BBIPAKCHHS, 33JJaHHOTO B BHUJC
cTpoku S. BelpakeHue ompesensercs cleAyromuM oopazoM (pyHkus M Bo3-
BpalllaeT MaKCUMAaJbHBI M3 CBOMX IapaMeTpoB, a (QDYHKIHS M — MHHHMAJb-
HBIN):

<BblpakeHHe> - :I= <mu¢ppa> | M(<BbIpaxkeHHEe> , <BBIpOXKCHHE>) |
m(<BbIpaXCHUE™> , <BBIPAKECHUE>)
Recur21. BeiBecTn 3HaueHHE JIOTUYECKOTO BBIPAKEHUS, 3aJ]aHHOTO B BHUJIE CTPO-
ku S. Beipaxxenue ompezaensercs cieayomum oopazoM («T» — TRUE, «F» —
FALSE):



<pplpakenue> ::= T |F | And(<BelpaxxeHue>, <BbIpakeHHE>) |
Or(<BbIpakeHHE™> , <BBIPAKECHUEC™>)
Recur22. BriBecTn 3HauYeHHE IICIOYHMCICHHOTO BBIPAKEHHUS, 3aJaHHOTO B BHUJC
ctpoku S. BeipaxkeHnue omnpenaensieTcs cieayronum oopazom (byHkius M Bo3-
BpallaeT MaKCUMAaJbHBIA M3 CBOMX MapaMeTpoB, a (YYHKIUS M — MHUHUMAJb-

HBIN):
<BplpakeHue> - I= <uudppa> | M(<mapamerpsr>) | m(<mapaMeTpbr>)
<mapaMmeTphr> I I= <BbIpaxkeHUE> | <BBIPAKEHHE> , <TapaMeTpbI>

RGCUF23. BriBecTn 3HadYeHHE JTOTHUECKOIO BBIPpAKCHUA, 3aJlaHHOT'O B BHUAC CTPO-
ku S. Beipaxxenue omnpenaensercs cienyromum oopazom («T» — TRUE, «F» —
FALSE):

<ppipaxkenue> - I= T |F | And(<mapamerpsr>) | Or(<mapameTpbr>)
<mapamMeTppr> 1= <BBIp@XKEHHE> | <BBIpaXXKCHUE™> , <MapaMeTphI>
Recur24. BeiBecTn 3HaueHHE JIOTUYECKOTO BBIPKEHUS, 3aJJAHHOTO B BHUJIE CTPO-

ku S. BeipaxxeHune ompeaemsieTcs cieayrommMm oopazoMm («T» — TRUE, «F» —

FALSE):
<gplpaxkenne> ::= T |F | And(<napametpsr>) |
Or(<nmapametpsr>) | Not(<BblpaxkeHne>)
<mapamMeTppr> 1= <BBIp@XKEHHE> | <BBIpaXKEHUE™> , <MapaMmeTph>

NMepebop c Bo3BpaTOM

Recur25 . [lano nepeBo riryOuHBI N, KaXKaas BHYTPEHHSS BEPIINHA KOTOPOTO UMEET
K (< 10) nemocpenctBeHHbIX MOTOMKOB (Hymepyiorcs oT 1 mo K). Kopenb
nepeBa umeeT Homep (. 3ammcaTh B TEKCTOBBIN (hailyl ¢ JaHHBIM MMEHEM BCE
BO3MOXKHBIE TTyTH, BEAyIIHE OT KOPHsS K JUCThsM. [lepeOupath myTu, HauMHAS
C «CcaMmoro JIeBOTO» M 3aKaHYMBAasl «CaMbIM TMPaBbIM» (TIPU 3TOM MEPBLIMU
3aMEHSTh KOHEUHBIE 3JIEMEHTHI Ty TH).

Recur26. Jlano nepeBo riryOuHbl N, Kaxaas BHYTPEHHSS BEpIIMHA KOTOPOTO HUMe-
eT K (< 10) HenocpencTBeHHBIX MOTOMKOB (Hymepytotcs oT 1 no K). Kopenb
nepeBa umeeT HoMmep (. 3ammcaTh B TEKCTOBBIN (hailyl ¢ JaHHBIM MMEHEM BCE
NyTH, BEAYLUIUE OT KOPHS K JUCTHSIM U YIOBIIETBOPSIONINE CIEAYIOLIEMY YCIIO-
BUIO: HUKAKUE COCEIHHME BJIEMEHTHI IyTH HE HYMEPYIOTCS OJHOM M TOW XKe
uudpoit. [lopsaok mepebopa myTeit Takoi ke, Kak B 3agaHuu Recur2$.
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Recur27. Jlano nepeso rimyOunbsl N (N — dYeTHOe), KaKaasi BHYTPSHHSISI BEPITUHA
KOTOPOTO MUMEET 2 HEMOCPEACTBEHHBIX NOTOMKa: 4 ¢ BecoM 1 u B ¢ BecoM__1.
Kopens nepeBa C umeer Bec . 3anucath B TEKCTOBBIN (haifsl C JaHHBIM UMEHEM
BCE IYTU OT KOPHS K JMCTBSIM, YAOBJIETBOPSIOIIME CIEAYIOUIEMY YCIOBUIO:
cyMMapHbIi Bec anemeHToB myTH paBeH 0. Ilopsimok mepebopa myTeit Takoit
’Ke, Kak B 3amannu Recur2s.

Recur28. [lano nmepeBo rinyOouHbI N TOro e THIA, YTO W B 3amaHuu Recur27.
3anucaTh B TEKCTOBBIN (haiiyl ¢ JaHHBIM UMEHEM BCE IyTH OT KOPHS K JIUCTHSIM,
YAOBJIETBOPAIOIINE CIEAYIOUIEMY YCIOBHUIO: CYMMAapHBII BEC 3JIEMEHTOB JUIS
T000T0 HAYaJIBbHOTO OTpe3Ka MyTHu HeoTpuiareneH. [lopsgok nmepedopa myTeit
TaKoM ke, Kak B 3agaHuu Recur25.

Recur29. [lano nepeBo riryOuHBI N, KakJasi BHyTPEHHSS BEpIIMHA KOTOPOTO UMEET
3 HemocpeACTBEHHbIX MoToMKa: A ¢ Becom 1, B ¢ Becom 0 u C ¢ BecoMm—1.
Kopenr nmepeBa D mmeet Bec 0. 3ammcaTh B TEKCTOBBIM (paiiia ¢ JaHHBIM HUMe-
HEM BCE IyTU OT KOPHS K JINCTHSIM, YAOBJIETBOPSIOIINE CIEAYIOIINUM YCIOBUSM:
CyMMapHbIi BEC AJIEMEHTOB IS JII0OOr0 HAYaJIbHOTO OTPE3Ka MyTH HEMOJI0XKHU-
TEJIEH, a CyMMapHbIil Bec Bcex sneMeHToB nyTH paBeH 0. Ilopsanok mepedopa
MyTel Tako# ke, Kak B 3aaaHuu Recur2s.

Recur30. Jlano nepeBo rayOuHbl N TOTO K€ THIA, 4TO M B 3amanuu Recur29. 3a-
MMCaTh B TEKCTOBBIM (palijl ¢ TaHHBIM UMEHEM BCE MYTH OT KOPHS K JIUCTHSM,
YAOBJIETBOPSIONIUE CIEAYIONIMM YCJIOBUSM: HUKAKHE COCEIHHE DJIEMEHTHI ITy-
TH HE 0003HAYAIOTCS OJHOM M TOW ke OYKBOM, a CyMMapHBIH BeC BCEX dJie-
MeHTOB myTu paseH 0. [lopsimok mepebopa myTed Takoil ke, KaKk B 3aJlaHUU
Recur25.
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1 IloaroroBKa K JJeKIUAM

['1aBHOE B mepuoJ MOATOTOBKH K JIEKIMOHHBIM 3aHATHSAM — HAYYUTHCA Me-
TOJaM CaMOCTOSITEJILHOIO YMCTBEHHOTO TpyJAa, CO3HATEIbHO pa3BUBATh CBOU
TBOPUYECKHUE CIIOCOOHOCTHU U OBJIaJIEBaTh HABBIKAMU TBOPYECKOM paboThl. J1Jist 3TO-
ro HEOOXOJAMMO CTPOro CoOJII0NaTh JUCIUIUIMHY ydeObl U ToBeleHus. Yerkoe
IJIAHUPOBAHKUE CBOETO pabO4Yero BPEMEHU M OTAbIXa SIBIISIETCS HEOOXOIUMBIM
YCJIOBUEM [IJIs1 YCIIEITHOM CaMOCTOSITENbHOM paboThl. B OCHOBY €ro Hy»HO IMOJ0-
KUTh paboure NporpaMMbl U3Yy4aE€MbIX B CEMECTPE TUCIUILINH.

KaxaoMy CTyAeHTY CIeIyeT COCTaBJSATh €XKEHEICTbHBIH W CEMECTPOBBIN
TUTaHbl paboThI, a TaKXkKe TUTAH Ha Kaxabld pabouuit gens. C Beuepa Bcerjaa HaJlo
pacrpenensaTh paboTy Ha 3aBTpAllHUM JIeHb. B KOHIIE KaKI0T0 JHS Ierecoo0pas-
HO TIOJIBOJIUTH UTOT PabOTHI: TIIATEIHHO MPOBEPUTH, BCE JIU BBHIIIOJIHEHO 1O Hame-
YEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-JIHMOO OTCTYIUICHUM, a €ClIM ObLIU, M0 KaKou
MPUYUHE 3TO Mpou3onuio. HyHO OCYyIIEeCTBISATh CAMOKOHTPOJIb, KOTOPBIA SIBIIS-
eTCcsi HeOOXOAMMBIM YCJIIOBHEM YCIEIHON yueObl. Eciau 4To-To OcTanoch HEBBI-
MOJTHEHHBIM, HEOOXOMMO U3bICKATh BpeMsl JJIsS 3aBEPIICHUS 3TOW YacTu padOThI,
HE YMEHbIIIasi 00bemMa HEeICIbHOTO TIJIaHa.

CrnymaHnue U 3aIlich JICKIIUA — CJIOXKHBIN BUJT By30BCKOM ayIMTOPHOM pabo-
Thl. BHUMaTenbHOE CiIylllaHWEe UM KOHCHEKTUPOBAHUE JICKIUU MpeanojaracT HUH-
TEHCHUBHYIO YMCTBEHHYIO IEATEIbHOCTh CTyJeHTa. KpaTkue 3anmucu JIeKUUW, UX
KOHCTIIEKTUPOBAHUE TMMOMOTaeT YCBOUTHh yueOHbIH MmaTtepuan. KoHCHEKT sBiseTcs
MOJIE3HBIM TOTJIA, KOTJIa 3alMCAHO CaMOE CYIIECTBEHHOE, OCHOBHOE U CJIEJIaHO 3TO
caMHM CTyJeHTOM. He Hajo cTpeMuThCs 3anucarh JIOCJIOBHO BCIO JIEKIHI0. Takoe
«KOHCIIEKTUPOBAHUE)» MPUHOCUT OOJIbIIIE Bpela, YEM TOJIb3bI. 3aMKCh JIEKIUN pe-
KOMEHJTyEeTCSl BECTH O BO3MOXXHOCTHU COOCTBEHHBIMH (popMysmpoBkamu. JKena-
TEJIBHO 3aMKCh OCYIIECTBIISITh HA OJIHOW CTPAHUIIE, & CICAYIOUTYI0 OCTaBIATH IS
popadOTKH Y4eOHOTO MaTepualia CaMOCTOSTEIHHO B JIOMAIITHUX YCIOBHUSX.

KoHcrekT nexiuii Jiydiine noapa3faeisTh Ha MyHKTHI, maparpadsl, coomromast
KPacCHYIO CTPOKY. DTOMy B OOJBIION CTeneHu OyAyT CIOCOOCTBOBATH MYHKTHI

IUIaHa JCKIOUHU, IIPCIIIOKCHHBIC ITPCIIOAaBaATCIIAM. HpI/IHI_[I/IHI/IaJ'H)HI)Ie MCCTa, OIIpC-



neneHus, GopMyJibl U APYroe CleAyeT CONPOBOXKAATh 3aMEUAHUSIMU «BAYKHOY,
«0C000 BaXKHO», «XOPOIIO 3alOMHHUTH» U T.II. MOKHO J€1aTh 3TO U C MOMOIIBIO
Pa3HOLIBETHBIX MapKepoB WM pydek. Jlydmie eciu oHU OyIyT COOCTBEHHBIMH,
YTOOBI HE MPUXOJUIOCH MPUCUTH UX Y OAHOKYPCHUKOB U TEM CaMbIM HE OTBIIEKATh
ux Bo BpeMms Jjekuuu. LlenecoobpazHo pa3paboraTh COOCTBEHHYIO «MapKorpa-
(uro» (3Ha4KH, CUMBOJIBI), COKpalleHus cioB. He nuiHuM OyeT u u3yueHue oc-
HOB cTeHorpaduu. PaboTtas Haj KOHCIEKTOM JEKIMi, BCerna HeoOXOAUMO HC-
[I0JIb30BaTh HE TOJIBKO YYEOHUK, HO U Ty JIMTEPATYpPY, KOTOPYIO JOMOJHUTEIBHO
pexomMeH10Bal JiekTop. MIMeHHO Takas cepbe3Hasi, KpOoIoTJinBas paboTa ¢ JIEeKIU-

OHHBIM MAaTCpPHUAJIOM I103BOJINT FJIY60KO OBJIAACTD 3HAHUAMMU.



2 IloaroroBKa K J1abOpaTOPHBLIM padoTam

[ToaroToBKy K Kaxa0My NPAKTUYECKOMY 3aHATHUIO CTYIAEHT JOJKEH HAa4aTh
C O3HAKOMJIEHUS C METOIMYECKUMU YKa3aHUSIMHU, KOTOPBIE BKIIIOYAIOT COAEPKaHNE
pabotel. TuiaTenbHOE MPOIyMBIBAHUE M HU3YyUEHHE BOIPOCOB OCHOBBIBAECTCS HA
npopaboTKe TEKYIIEro Marepuaia JIEKIUH, a 3aTeM U3yUYeHus: 00s3aTelIbHON U J10-
MOJIHUTENBHOM JIMTEPATYPhl, PEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe uH-
JUBUTyJIbHBIX MPEANOYTEHUN CTYJEHTY HEOOXOJUMO CaMOCTOSITEILHO BHIOpATh
TEMy JOKJIaJa Mo mpoOjeMe U MO BO3MOXKHOCTU MOJATOTOBUTH MO HEMY Ipe3eHTa-
U0,

Ecnu nporpammoil TUCHUIUIMHBI TPEAYCMOTPEHO BBINIOJIHEHUE MPAaKTUYE-
CKOTO 3aJaHusl, TO €ro HeOOXOJAMMO BBINOJHUTH C YYETOM MPEAJIOKEHHOU HH-
CTpyKUMHU (YCTHO WM NUCbMEHHO). Bce HOBbIE MOHATUS MO HU3y4yaeMoOW Teme
HEO0XOJIUMO BBIYYUTh HAW3YCTh M BHECTU B IJIOCCApU, KOTOPHBIH 1€7€CO00pa3HO
BECTH C CAMOr0 Hayajla M3y4yeHus Kypca. Pe3ynbrar Takoi paboThl JOJIKEH MPO-
SABUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOHO OTBETUTh HA TEOPETHUUECKUE BOIIPOCHI
CEMHUHapa, €ro BHICTYIUICHUH U YYaCTUH B KOJUIEKTUBHOM OOCYXJIEHHH BOIPOCOB
U3Yy4aeMOW TEMBbI, IPABUJIBHOM BBIIIOJHEHUH MPAKTHUYECKUX 33JaHUN U KOHTPOJIb-
HBIX paboT.

B 3aBuCMMOCTH OT cOJep:KaHMsI U KOJIMYECTBAa OTBEJECHHOTO BPEMEHHM Ha
U3YYEHHUE KaXKIOW TEMBI TPAKTUYECKOE 3aHITHE MOKET COCTOATh U3 YETBIPEX-TIATH
YacTeu:

1. OOcyxneHne TEeOpeTUYECKUX BOIPOCOB, OMPEAEIEHHBIX MPOrpaMMoi
JTUCUUTLUIAHBI.

2. Jloknan v/ Wi BBICTYIUIEHHUE C MPE3EHTALUSIMU M0 BBIOpaHHOM mpo0iie-
Me.

3. OOcyxaeHre BBICTYIICHUM 1O TeME — IUCKYCCHS.

4. BolnonHeHWe MPAKTHYECKOro 3alaHusl ¢ TOCIEAYIOIMM pa30opoM mo-
JyYEHHBIX PE3yIbTaTOB WIIK O0CYX ICHUE MPAKTHUYECKOTO 3aaHusl.

5. IlonBeneHue UTOroB 3aHSITHUS.



IlepBas yacTh — OOCYXKJIEHHE TEOPETHUYECKUX BOIPOCOB — MPOBOJUTCA B
BUJe (PPOHTATBHON Oecenbl CO BCEH TPYIIOil M BKIIOYAET BEIOOPOUHYIO TPOBEPKY
IPENOAABATENIEM TEOPETUUECKUX 3HAHUN CTyAEHTOB. [IpuMepHas npoaoKuTeNb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JTOJKHBI COITPOBOXKAATHCSA NPE3CHTALUMSAMM C LEJIbIO YCHJICHHS HarJsI-
HOCTH BOCHPHUSITHS, IO OJTHOMY U3 BOIIPOCOB MPAKTHUECKOT0 3aHATUs. O0s3aTelb-
HBI JJIEMEHT JOKJIaaa — NPEACTABICHUE W AHAJIU3 CTATUCTUYECKUX JAHHBIX,
000CHOBaHUE COLMAIBHBIX MOCJIEACTBHI JI000T0 AKOHOMHYECKOro (akra, siBie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CyKIeHue — NucKyccus. B xoze 3Toro srana npakTuyecKkoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BOMPOCH! K Jokinaguukam. [TpumepHas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
[OJIHEHHE NPAKTUYECKOTO 3aJaHMs B paMKax KOHKPETHOW TEMBI, TO IIPENOIaBaTe-
JIIMM OIIPENIEIIAETCS €r0 COAEpKaHUE U aeTCs BpEMs Ha €0 BBIIIOJIHEHUE, a 3aMET
uaeT o0cyXaeHne pe3yabTaToB. [loaBeeHeM UTOroB 3aKaHYMBAETCA MPAKTUYE-
CKO€ 3aHATHE.

B mporecce moAroTOBKM K MPaKTUYECKUM 3aHSATHUSAM, CTyJAEHTaM HeoO0Xo-
IUMO 00paTUTh 0c000€ BHUMAaHUE HA CAMOCTOSITENIbHOE U3yUYeHHE PEKOMEHI0BaH-
HOM y4eOHO-METOIUYECKOM (a Takke HAy4YHOW M MomysspHOi) muteparypsl. Ca-
MOCTOSITENIbHAsT paboTa ¢ ydeOHHKaMH, y4eOHbIMU MOCOOMSAMM, HAYYHOU, crpa-
BOYHOW W TIOIYJISIPHOW JIMTEPATYpPOU, MarepualaMyi NEPUOAUUYECKUX HU3NAHUU U
WNHTepHeTa, CTaTUCTUYECKUMH JTaHHBIMU SIBIIA€TCS HanOosiee d)PEKTUBHBIM Me-
TOAOM TMOJYy4YEHUS 3HAHUM, MO3BOJSET 3HAUYMTENBHO AaKTUBH3WPOBATH IPOLECC
oByIaJicHus uHdOpMaImei, crnoco0cTByeT 0osee rIyOOKOMY YCBOCHHIO M3y4aeMo-
ro Marepuaia, GOpMUPYET y CTYJEHTOB CBOE OTHOIIEHUE K KOHKPETHON Ipoliie-
Me. bornee riry6okoMy pacKkpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJN-
HUTEJIBHOU JIMTEPATYPOM, PEKOMEHIOBAaHHOW ITPEINOAaBATENIEM M0 KaXKJIOW TEMe
CEMHUHAPCKOTO MJIM MPAKTUYECKOTO 3aHITHUS, YTO MO3BOJIAET CTYJECHTAM IPOSBUTH
CBOIO MHAMBUYaIbHOCTh B PAMKaX BBICTYIUICHUS HA JAHHBIX 3aHSATUSIX, BBIIBUTH

MIMPOKUIA CIIEKTP MHEHUI 10 U3y4aeMoi rmpooseme.






3 IToaroroBKka K NPAKTUYECKUM 3aHATHIM

[ToATrOTOBKY K Ka)XXAOMY MPAKTHYECKOMY 3aHSATHIO CTYJICHT JOKCH HAdaTh
C O3HAKOMJICHUS C METOIMYSCKIUMH YKa3aHUSIMH, KOTOPBIC BKIIOYAIOT COACPIKaHUE
pabotel. TmiaTenpbHOE MPOIYMBIBAHUE W W3yYEHHE BOMPOCOB OCHOBBIBACTCS HA
IpopabOTKe TEKYIIIETO MaTepuaa JICKIIUH, a 3aTeM U3y4YeHHUs 00sA3aTeIbHON U JI0-
MOJIHUTEILHON JTUTEPATyPhl, pEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe WH-
JTUBUTYTBHBIX TPEATIOYTEHUN CTYJIEHTY HEOOXOIUMO CaMOCTOSITEIHLHO BHIOPATH
TEMy JIOKJIaja I1o MpoOJieMe U 10 BO3MOXXHOCTH ITOATOTOBUTH 110 HEMY IIPE3CHTA-
ITHTO.

Ecnu mporpamMmoil AHCHUIUIMHBI MPEAYCMOTPEHO BBITIOJHEHUE MPaKTHYC-
CKOTO 3aJjaHusi, TO €ro HeOOXOJMMO BBIMOJHUTH C YYETOM IMPEAJIOKEHHOU WH-
CTPYKIMH (YCTHO WJIM NMHCHbMEHHO). Bce HOBBIC MOHATHSA MO H3y4aeMON Teme
HEO0OXOIUMO BbIYYUTh HAU3YCTh U BHECTH B IJI0CCAPUM, KOTOPBIH 11€IECO00pa3HO
BECTH C CaMOT0 Hadvajla M3y4deHHus Kypca. Pe3ymprar Takoi paOOTHI JOJIKEH IPO-
SIBUTHCS B CIIOCOOHOCTH CTYICHTAa CBOOOJHO OTBETUTH HA TEOPETUUECKUE BOTIPOCHI
CEMHUHapa, €ro0 BBICTYIUICHUH U YYaCTUH B KOJUICKTUBHOM OOCYJICHHH BOIPOCOB
M3y4aeMOU TEMBbI, TPABUIILHOM BBITIOJTHCHUN TPAKTHYCCKUX 3aIaHUHA M KOHTPOJIb-
HBIX paboT.

B 3aBucumocTH OT cojepkaHus M KOJMYECTBAa OTBEIACHHOTO BPEMEHHU Ha
M3YUYeHUE KOKIO0W TEeMBI TPAKTUIECKOE 3aHITHE MOYKET COCTOSTh U3 YETHIPEX-TIATH
yacTeu:

1. OOcyXIeHHe TEOPETHYECCKUX BOIMPOCOB, OIPEACIICHHBIX MPOTPaMMOM
JTUCITUTITVHBL.

2. Jloxnaa w/ wiin BBICTYIUICHHE C MPE3CHTAIMSIMU MO0 BRIOpaHHOU mpobiie-
Me.

3. OGcyxIeHre BBICTYTUICHUN IO TEME — JTUCKYCCHSI.

4. BeImogHeHUE TMPAKTUICCKOTO 3aaHus C IMOCISAYIOIMMM pa30opoM ToJTy-
YEHHBIX PE3YJIBTATOB WM O0CYKJICHHUE MTPAKTUYECKOTO 3a/TaHMS.

5. IloaBeneHye UTOroOB 3aHITHS.



ITepBast yacTb — 00CYX/I€HHUE TEOPETUUECKUX BOIIPOCOB — IIPOBOJUTCS B BH-
ne (poHTaIbHOM Oecelbl CO BCEW TPYIION M BKIIOYAET BHIOOPOUHYIO MPOBEPKY
[IPETOJABATEIEM TEOPETUUECKUX 3HAHUM CTYJIEHTOB. [IprMepHas poIoIKATENb-
HOCTh — A0 15 mMuHYT. BTOpas 4actb — BBICTYIUIEHUE CTYJIEHTOB C JOKJIAaJIaMH,
KOTOPBIE JIOJKHBI COMPOBOXKJIATHCA MPE3CHTAUMAMH C LEJIbI0 YCUJICHUS HarJsi/l-
HOCTHU BOCIIPHSITHS, 110 OAHOMY M3 BOIIPOCOB MIPAKTHUECKOIO 3aHATHs. OOs3aTeNb-
HBII 3JEMEHT JOKJaJa — MPEICTAaBICHUE M aHaJU3 CTaTUCTUYECKUX JTaHHBIX,
00OCHOBaHUE COLMAIbHBIX MOCIEICTBUI JII0OOOr0 S3KOHOMHUYECKOTO (pakTa, sBiie-
HUS WK npouecca. [Ipumepnas nponomxutensHocts — 20-25 munyT. Ilocne no-
KJIaJIOB CJIEIyeT UX 00CYyKIeHue — TUCKyccHs. B xoae 3Toro arana npakTuyecKoro
3aHATHSA MOTYT OBITh 3a/laHbl YTOUHSIIOIINE BONPOCH! K Jokiaguukam. [Ipumepnas
MPOJOJDKUTENBHOCTD — 10 15-20 munyT. Ecm nmporpamMmon mpeayCcMOTpEHO BBI-
IOJIHEHHE TPAKTUYECKOTO 3aJaHUs B paMKaxX KOHKPETHOW TEMBI, TO MPENoaBare-
JSIMU OIIPENIEISETCS €ro COAEP/KaHUE U JAeTCsl BpEMs Ha €ro BBIIIOJHEHHUE, a 3aMET
uaeT o0cyXaeHue pe3ysbTaTtoB. [loaBeieHuEM UTOTOB 3aKAHUMBAETCS IIPAKTUYE-
CKOE€ 3aHSTHE.

B npouecce NoAroToBKM K MPaKTUYECKUM 3aHIATHAM, CTyAEHTaM HEOOXOAU-
MO 00paTUTh 0CO00E€ BHUMAHUE HA CAMOCTOATENbHOE N3YUEHHE PEKOMEHI0BAaHHON
y4e0HO-METOIMYECKOM (a TaKKe HaydYHOU M MOMyJIsipHOI) auTeparypbl. CaMocTo-
arefbHasg paboTa ¢ yueOHMKaMH, y4eOHbIMU MOCOOUSIMU, HAYYHOU, CIIPABOYHOMN U
MIOIYJIIPHOW JIMTEPATYPOH, MaTEPUATIAMU IEPUOANYECKUX U3naHui u VHTEepHeTa,
CTaTUCTUYECKUMU JaHHBIMU SBIIsIETCS HanOosee 3p(HEeKTUBHBIM METO/I0OM MOJTyye-
HUSl 3HAHUM, MO3BOJSET 3HAYUTENIbHO AKTHUBU3UPOBATH MPOLECC OBIAJACHUS WH-
dopmarueil, cnoco6cTBYeT 6oJiee TIIyOOKOMY YCBOEHHUIO M3y4aeMOro MaTepuara,
(GbopMHpYET Y CTYAEHTOB CBOE OTHOIIEHHE K KOHKpETHOH mpobieme. bonee riy6o-
KOMY PacKpBITHUIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJHUTEIBHOW JIUTE-
paTypoy, pEeKOMEHJOBAaHHOM MPENOJABATEIIEM IO KAXKIOW TEME CEMHUHAPCKOIO
WIHM MPAKTUYECKOTO 3aHSTHSI, YTO MO3BOJISIET CTYACHTAaM MPOSIBUTH CBOIO MHAUBU-
OYyaJIbHOCTh B PAMKax BBICTYIUIEHUS Ha JAHHBIX 3aHATHUSAX, BBIABUTH LIMPOKUN

CIIEKTp MHEHUH T10 u3yyaeMou npooJieme.
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4 CamocTosiTeIbHOE N3y4yeHne TeMbl. KoHcnekT

KoHncnekt — Hanbosee coBepilieHHas U HauboJjee ClloKHasg Gopma 3aIucu.
CIoBO «KOHCIIEKT» IMPOUCXOJUT OT JIATHHCKOTO «CONSPECtUS», YTO 03HAYaeT «00-
30D, U3JI0KEHUE». B MpaBUIbHO COCTABIEHHOM KOHCHIEKTE OOBIYHO BBIJEIECHO Ca-
MO€ OCHOBHOE€ B M3y4ae€MOM TEKCTE, COCPEJOTOYEHO BHHMaHUE Ha Haubolsee cy-
[IECTBEHHOM, B KPAaTKUX U YETKHX (HOPMYIHPOBKaxX 000OIIEHBI BaXKHbIE TEOPETH-
YECKHUE MOTOKEHHUS.

KoncnekT npezacrasisieT co60i OTHOCUTENBHO MOAPOOHOE, MMOCIEI0BATENb-
HOE HM3JI0KEHHUE COJIep KaHus MPOYUTaHHOro. Ha mepBhIX mopax 1esnecooOpa3Ho B
3anucsax OJIMKe AepkKaTbCsl TEKCTY, MprOeras 3a4acTyro K IPSIMOMY LIUTHPOBAHUIO
aBTopa. B nanpHelimem, o Mepe BbIpaOOTKM HABBIKOB KOHCIIEKTUPOBAHUS, 3aIIUCH
OyayT HOCUTb OOJIee CBOOOIHBIN U CKATBIM XapakTep.

KoHcnekT KHUrM 0OBIYHO BeJETCs B TeTpaau. B caMom Hayaine KOHCHEKTa
yKa3bpIBaeTcs (haMHIMsl aBTOpa, MOJHOE HAa3BAHHME MPOM3BENCHMS, U3AATEIbCTBO,
rog u Mecto uzfganus. [Ipu nuTUpoBaHuU 00s13aTeNbHAs CChLJIKA HA CTPAHUILY
kauryd. Ecnu nurara B3siTa U3 coOpaHusi COUMHEHUH, TO HEOOXOAUMO yKa3aTh CO-
OoTBETCTBYrOIMI TOM. ClenyeT NMOMHUTb, YTO YE€TKas CChbLJIKA HAa HCTOYHUK —
HENIPEMEHHOE IPABUJIO KOHCIEKTHPOBaHUA. EciiM KOHCHIEKTUPYETCS CTaThs, TO
YKa3bIBaE€TCs, IJI€ U KOT1a OHa Oblla HarmeyaTaHa.

KoHcrekT noapaszaensercss Ha 4aCTH B COOTBETCBTHH € 3apaHee MpOJyMaH-
HbIM TUTaHOM. [lyHKTBI MIaHa 3amMChIBAlOTCS B TEKCTE WJIM HA MOJSX KOHCIEKTA.
[lucath ero pekoMeHAyeTcs YeTKO U pa30opUYMBO, TaK Kak HEOpexHas 3aluch C
TE€YEHUEM BPEMEHH CTAHOBHUTHCS MAJIONOHATHOM U1 ee aBTopa. CyliecTByeT npa-
BUJIO: KOHCIEKT, COCTaBJICHHBIA JJIs1 ce0sl, TOJKEH OBbITh MO BO3MOKHOCTH HaIlu-
CaH TakK, YTOOBI €T0 JIETKO MPOYHUTAI U KTO-JIHOO0 APYTOM.

@DopMbI KOHCIIEKTAa MOTYT OBITh Pa3HBIMHU M 3aBUCST OT €r0 1EJI€BOr0 Ha3Ha-
yeHusl (M3yyeHue Marepuasia B IEJIOM WM MOJ ONpPENeJEHHBIM YTJOM 3pEHUs,
ITOATOTOBKA K JOKJaay, BBICTYIUIEHUIO HA 3aHATHM U T.J.), @ TAKXKE OT Xapakrepa
npousBefeHus: (MoHorpadus, cTaThs, JOKYMEHT U T.1.). Ecau pedb uaetr mpocrto

00 M3JI0KEHUH COJCP)KaHMS pabOThI, TEKCT KOHCIIEKTa MOET OBITh CILIOIIHBIM, C
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BBIJIEJICHUEM O0CO00 BaKHBIX IMOJOKEHUH MOJYEPKUBAHUEM WM Pa3TUIHBIMU
3HAYKaMHM.

B cnydae, kora He OrpaHUYMBAIOTCS MEPEIOKEHUEM COJIep)KaHMs, a (PUK-
CUPYIOT B KOHCIIEKTE U CBOU COOCTBEHHBIE CYXKIICHHUS TI0 TAHHOMY BOIIPOCY HJIH
JOTOJHSIOT KOHCIEKT COOTBETCTBYIOIIMMHU MaTepHUalaMy UX JIPYTrUX UCTOYHUKOB,
CJeayeT OTBOJMTH MECTO ISl TAaKOro poja 3amuceil. PekoMeHayeTcsi pa3faeiauThb
CTpPaHMIIbI TETPAJIA MOIOJIaM MO BEPTUKAINA U B JIEBOW YaCTH BECTH KOHCIIEKT MPO-
W3BEJICHUSA, a B MPABOM CBOM JIOMOJHUTEIbHBIC 3alIUCU, COBMEINIAs UX IO COJAEp-
YKaHMUIO.

KoncnektrpoBanue B 00Jblel Mepe, 4eM JpYyryue BUbI 3aMUCcei, IOMOraeT
BbIpabaThIBaTh HABBIKHM IMPABWJIBHOTO HM3JI0KCHHUS B MHUCHMEHHOU (hOopMe BaKHBIC
TEOPETUYECKUX M MPAKTUYECKUX BOMPOCOB, YMEHHUE YETKO MX (HOpMYyJIHpPOBaTh U
SICHO M3J1araTh CBOMMHM CJIOBAMHU.

Takum 00pa3oM, cOCTaBJICHHE KOHCIIEKTa TpeOyeT BIyMUYHUBOU pabOThI, 3a-
TpaThl BPEMEHU U TPyAa. 3aTO BO BpeMsl KOHCIIEKTUPOBAHUSI IPUOOPETAIOTCS 3HA-
HUS, co3aeTcs (hOH/I 3aruceil.

KoHCcTekT MOKeT ObITh TEKCTYyaJIbHBIM WJIM TEMAaTUYECKUM. B TekcTyaapHOM
KOHCIIEKTE COXPAaHSIETCA JIOTUKA U CTPYKTypa U3y4aeMOro MPOU3BEICHHUS, a 3alIUCh
BEJICTCS B COOTBETCTBUM C PACIIOJIOKEHHEM MaTepualia B KHUTE. 3a OCHOBY TeMa-
TUYECKOTO KOHCIEKTa OepeTCsl He IJIaH MPOU3BEICHUS, a COJIep)KaHNe KaKON-Tn00
TEMBbI WJIA TTPOOIIEMBI.

TexkcTyalbHBIM KOHCIIEKT >KeJIaTelIbHO HaYUHATh MOCJE TOro, KaK BCA KHUTA
POYMTAHA U MPOAYMaHA, HO 3TO, K COXKAJIICHUIO, HE BCETIa BO3MOKHO. B nepByto
odepesib HE0OXOIMMO COCTAaBUTD ILJIaH MPOU3BEACHHS MMCHbMEHHO HIJIM MBICJICHHO,
MOCKOJIbKY B COOTBETCTBUU C 3THM IIJIJAHOM CTPOUTCS NalibHeMas padora. Kon-
CIIEKT BKJIFOUAET B C€0S TE€3WCHI, KOTOPHIE COCTABIIAIOT €ro ocHOBY. Ho, B oTiinuune
OT TE€3UCOB, KOHCIIEKT COJICPKUT KPATKYIO 3aMKUCh HE TOJIBKO BBIBOJOB, HO U JOKA-
3aTeNbCTB, BIUIOTH J0 (haKTHUYECKOro marepuasna. MlHaue roBopsi, KOHCIEKT — ATO
pacCIIMpPEHHbIE TE3UCHI, JIONMOJHEHHBIE PACCYX ACHUSIMH U JI0Ka3aTeIbCTBAMH,

MBICISIMHA 1 C006pa)KCHI/I$IMI/I COCTaBUTCIIA 3aIIHUCH.
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Kak npaBmio, KOHCHEKT BKJIIOYAET B C€0S U BBIMUCKH, HO B HETO MOTYT
BOWTH OTJENIbHBIE MECTa, IIUTUPYEMbIC TOCIOBHO, a Takke (aKThl, MPUMEPHI,
U phl, TAOJIUIBI U CXEMbI, B3SIThIe U3 KHUTH. ClielyeT MOMHUTh, 4TO paboTa Haj
KOHCIIEKTOM TOJIBKO TOTJa OyJeT TBOPUYECKOMW, KOTJ]a OHA HE OTpaHUYCHA TEKCTOM
M3ydaemMoro npousBeqeHus. HyHO OMONHATh KOHCIEKT JaHHBIMU U3 JAPYTUMU
HUCTOYHUKOB.

B koHCriekTe HEOOXOUMO BBIACIATH OTJEIbHBIE MECTA TEKCTA B 3aBUCHUMO-
CTH OT WX 3HAYMMOCTH. MOKHO TMOJIb30BATHCS PA3TUYHBIMU CIIOCOOAMU: TOUYEp-
KHUBAaHUSIMU, BOIPOCUTEIBHBIMA M BOCKIMIATEIbHBIMU 3HAKaMH, PEIUIMKAMU,
KpPaTKUMH OIICHKaMH, MHUCaTh Ha IMOJSAX CBOUX KOHCIIEKTOB CIIOBA: «BAXXHOY,
«OYEHb BAXKHOY», KBEPHO», «XaPAKTEPHO.

B KOHCHEKT MOTyT MOMENIaThCsl JuarpamMMbl, CXEMbl, TaOJHUIIbl, KOTOPbIE
npuaagyT €My HArJasiIHOCTb.

CocCTaBlEHUI0O TEMATHYECKOTO KOHCIIEKTa MPEAIIECTBYET TIIATEIBHOE U3Y-
YeHUEe BCEU JuTepaTypbl, MOAOOPAHHON JJIsi PacCKpBITUS JTaHHOW TeMmbl. bhIBaer,
YTO Kakas-Im0O TeMa pacCMaTPUBAETCS B HECKOJBKHX IJIaBaX WA B Pa3HBIX Me-
CTax KHUTH. A B KOHCIIEKTE BECh MaTepuall, OTHOCSIIUNCS K TeMe, OyJIeT cocpeo-
TOYEH B OJTHOM MecTe. B 1miiaHe KoHCIeKTa peKOMEHIyeTCsl AejiaTh TOMETKH, K Ka-
KUM HMCTOYHUKAM (BIUIOTH JO CTPAHUIIBI) TMPHUAETCS OOPATUTHCS NJIsi PACKPBITUS
BOIMPOCOB. TeMaTHUYEeCKUM KOHCIEKT COCTaBJISIETCS OOBIYHO JJISI TOTO, YTOOBI
TIIy0)Ke U3yUUTh OMPEEICHHBIN BOMPOC, TOATOTOBUTHCS K JAOKIJIATY, JTEKIIMH WU
BBICTYIUIEHUIO HA CEMUHAPCKOM 3aHATHU. Takoi KOHCHEKT MO COAEPKaHUIO MPU-
omkaeTcs K pedepaty, 10KIaay 1Mo n30paHHOM TeMe, 0COOCHHO €CJIM BKIIFOYAET U

COOCTBEHHBIN BKJIaJ] B U3yUeHHUE MPOOIIEMBI.
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4 IToaAroTOBKA K 3K3aMEHY

DK3aMEHAIMOHHAs CECCHs — OUE€Hb TSKEIIBIN nepruo padoThl AJIs CTYACHTOB
Y OTBETCTBEHHBIM TPyZ Il npenonasarenced. ['maBHas 3amada 5K3aMEHOB — IPO-
BEpKa KauyecTBa YCBOEHUS COAEPKaHUS TUCLUILINHBI.

Ha ocHoBe Takoii mpoBepKkH OlleHUBAETCsl yueOHast paboTa HE TOIBKO CTYy-
JIEHTOB, HO U TIPENoAaBaTeei: Mo pe3yibTaTaM dK3aMEHOB MOKHO CYJUTh U O Ka-
YecTBE BCEro yuebHoro mpotecca. [Ipu moaAroToBke K sk3aMeHy CTYAEHThI TOBTO-
PAIOT MaTepuall KypcoB, KOTOPbIE OHU CIyIIaJIM U M3y4yald B TEUCHUE CEMECTpa,
00001IaI0T MOTYUYECHHBIC 3HAHUS, BBIACISIOT TJIABHOE B MPEIMETE, BOCIPOU3BOIST
oOIIyI0 KapTUHY JJI TOTO, YTOOBI SICHEE MOHSTH CBA3b MEXKIY OTICIbHBIMU dJie-
MEHTaMU JUCHUIUIUHBI.

[Ipn mOArOTOBKE K AK3aME€HaM OCHOBHOE HAaNpaBJIEHUE AAIOT MPOrpaMMBbl
Kypca 1 KOHCIIEKT, KOTOPbIE€ YKa3bIBaIOT, YTO B Kypce HauboJiee BaxHO. OCHOBHOM
Martepuall J0JKEH MpopadaThIBATHCS MO YUYEOHUKY, MOCKOJIBKY KOHCIIEKTa HEI0-
CTaTOYHO /Uil M3YYEHUs JUCIUIUIMHBL. Y4eOHUK JODKeH ObITh MpopaboTaH B Te-
YEeHHE CEMECTpa, a Mepe]l FK3aMEHOM BaXKHO COCPEIOTOYUTh BHUMaHUE Ha OCHOB-
HBIX, HanboJee CIOXKHBIX pazaenax. [[oAroToBKy mo Kaxkaomy pasfeiy ciemyer
3aKaHYMBaTh BOCCTAHOBJIEHUEM B MaMSTH €ro KpPaTKOrO COJIEPXaHHUs B JIOTHYE-
CKOM MOCJIE0BATEILHOCTH.

Jlo »k3amMeHa 0OBIYHO MTPOBOJUTCS KOHCYJIbTAIMS, HO OHA HE MOXET BO3Me-
CTUTb OTCYTCTBHSI CUCTEMATUYECKOU pabOThI B TEUCHHE CEMECTPA U TTIOMOYb 32 He-
CKOJIBKO 4aCcOB OCBOMTH MaTepuall, TpeOyromuiicsa kK sk3ameny. Ha koHcynbTanuu
CTYJCHT MOJy4aeT JIUIIb OTBETHl HA TPYAHBIE WU OCTABIINECS HESACHBIMHU BOMIPO-
cel. [Tonb3a OT KOHCYBTAIMU OYAET TOJBKO B TOM CJydae, €Cclid CTYJEHT J0 Hee
nmpopaboTtaer Bech Marepuai. Hamo yduThCcs 3amaBaTh BOIMPOCHI, BhIPaOATHIBATH
MPUBBIYKY MMOJ30BATHCS CIIPABOYHUKAMU, SHIIMKIIONEAUSIMHU, a HEe ObITh Ha WXKIU-
BEHHUM y TIpernojaBaTesiel, KOTOPhI HE BCErIa MOXKET TYT K€, «C XOIy» Ha3BaTh
Kakoi-nmbo dakrt, umsi, coosiTie. Ha 3x3ameHe HyKHO MOKa3aTh HE TOJIBKO 3HA-

HHUE IPEAMETA, HO 1 YMCHHUC JIOTHYCCKH CBA3HO IMOCTPOUTDH yCTHBIﬁ OTBCT.
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[TomyunB OuneT, HaO BIyMaThCsl B TIOCTABJICHHBIE BOMIPOCHI ISl TOTO, YTO-
OBl IPaBUIILHO MOHATH UX. Hepeako cTyAeHT oTBeYaeT He Ha TOT BOIIPOC, KOTOPHIH
TIOCTaBJICH, WJIM B IIPOCTOM BOIIPOCE HINET CKPHITOro cMbiciia. He moHsB Bompoca
U He 00IyMaB IIaH OTBETA, HE CIEAyeT HAaUMHATh MucaTh. KOHCIEKT CBOETo OTBE-
Ta HaJ0 paccMaTpUBaTh KakK IJIaH KPATKOTO COOOIICHHS Ha JaHHYIO TEeMY H CO-
CTaBJIATh OTBET HYXHO KpaTko. [Ipu 3ToM HeoOX0IMMO MOKa3aTh YMEHHE BBIpa-
’KaTh MBICJIb YETKO U JOXOTUHBO.

OTBeyaTh HYKHO CIIOKOHHO, YETKO, IPOJyMaHHO, 0€3 TOPOILJIMBOCTH, MpPHU-
JepKUBASCh 3alMCU CBOETO O0TBeTa. Ha sK3aMeHaX CTy/EeHT MOKa3bIBa€T HE TOJIBKO
CBOM 3HaHUs, HO U YYUTCA BIaAeTh coOoil. [locie oTBeTa Ha OUJIET MOTYT Cleno-
BaTh BOIIPOCHI, KOTOPHIE UMEIOT LIEJBIO BBISICHUTh NIOHMMAaHUE JIPYTHX DPA3/IeiioB
Kypca, He Bomeamux B Omier. Kak mpaBuiio, Ha HUX MOXXHO OTBETHTH KPaTKoO, J10-
CTaTOYHO M0KAa3aTh 3HAHUE CYTH Bompoca. YacTo CTyAeHTh IpU OTBETE Ha J0MOJI-
HUTEJIbHBIE BOIIPOCHI MPOSIBIIAIOT MOCHEIIHOCTD: HE MOHSIB CMbICIA TOTO, YTO Y HUX
CHPAlINBAIOT, HAUMHAIOT OTBEYATh M HEPEAKO TOBOPST HE MO CYTH.

CrnenyeT MOMHHUTb, YTO HEOOXOJUMBIM YCIOBHEM IPABUIBHOTO PEXHUMa pa-
OOTBI B MEPHOJ PK3aMEHAIIMOHHON CECCHH SIBIISETCS HOPMAJBHBIA COH, MIOATOMY
MOJIFOTOBKA K IK3aMEHaM He JOJKHA OBITh B ymiepd CHy. Y CTaHOBJICHO, YTO CHJIb-
HO€ HMOLIMOHAJILHOE HANPSUKEHUE BO BPEMsl SK3aMEHOB HEOJIaronpHsITHO OTpaka-
€TCsl Ha HEPBHOM CHCTEME U MHOTHE CTYJIEHTHI M3-3a BOJIHEHUI HE CIISIT HOYM TIe-
pen sx3ameHamMu. OOBIYHO B CECCHUIO CTYJEHTY HE 10 OOJIE3HH, TaK KaK BeCh Opra-
HU3M 03a004Ye€H OJIHUM - cAaTh 3k3aMeHbl. Ho 3TO ele He 3HA4YMT, YyTO MOCHEN-
CTBUSI HEMPABWJIHLHO OPTaHW30BAaHHOTO TPyJa W YPE3MEpPHOU 3aHATOCTH HE CKa-
KyTcs mOoToM. [IoATOMY KaKIblii CTyE€HT MOMHHUTH O BaXHOCTH PAallMOHAIBHOTO
pacmopsiika pabodero JHS U O CBOCBPEMEHHOCTH CHSTHS WM YMEHBIICHHS yM-

CTBCHHOI'O HAIIPAKCHHA.
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