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BBEJIEHHUE

B Hacrosimee Bpemsi ocoboe 3HAaueHHE IS BCEX OTpacieil >KOHOMUKHU
OPUHUMAET aBTOMAaTH3alUsl IPOU3BOJACTBEHHBIX IpoueccoB. Jlns pa3paboTku
OpUJIOKEHUH MacimTaba MOpeanpusThs HEeoOXOIUMO BIAACTh COBPEMEHHBIMH
METOJaMH  CO3JaHMsl  CJIOXKHBIX  NPOTrPaMMHBIX  HPOAYKTOB, a  TaKxke
UHCTPYMEHTApUEM pa3pabOTKU IPOrPaMMHBIX CPEJICTB.

Oco0oe 3HaYeHHE MpHU MOATOTOBKE CHEIHanucTa B cepe nHYOPMALMOHHBIX
CUCTEM U TEXHOJOTMM HMEeT MpaKTHYecKass TIOATOTOBKAa  CIELUAIUCTA:
NPOM3BOJACTBEHHBIC  3aJaud  aBTOMATH3AallMM  CBA3aHBI C  MHOTONOTOYHBIM
IpPOrpaMMHUPOBAHUEM, UCIOIB30BaHWEM 0a3 JaHHBIX, NPUMEHEHHEM CIIOKHBIX
CTPYKTYp JAaHHBIX.

CHOXXHOCTh OCBOCHMS TEXHOJOTHI MPOTPaMMHUPOBAHUS, B COBOKYITHOCTH C
IOCTOSIHHBIM POCTOM 3HAYMMOCTH MH(POPMAIMOHHBIX TEXHOJOIHH, yKa3blBaeT Ha
HEOO0XOMMOCTb OJATOTOBKY CHELMAIUCTOB B 00JACTH POTPAMMUPOBAHMUSL.

YyebHoe mnocobue (JabopaTOpHBIN MPAKTUKYM) HAMpaBICEHO Ha pPa3BUTHE
CJIEYIOIUX MPOPECCUOHANTBHBIX KOMITETEHITHIA:

— COCOOHOCTh K MPOEKTHUPOBAHWIO  0a30BBIX U MPUKIIATHBIX
uHpopMannoHHbIX TexHojormid (ITK-11);

— CIIOCOOHOCTh ~ pa3pabaThiBaTh CpEICTBa pealu3alud HH(POPMAIUMOHHBIX
TEXHOJIOT Ui (MeToanyeckue, UH(POPMAIMOHHBIE, MaTeMaTU4YEeCKue,
AITOPUTMUYECKHE, TeXHIYeCKUe U porpamMmHsie) (ITK-12).

OcHOBHasi 1eNb W3y4YEHUS AUCHUTUIMHBI «OCHOBBI aJITOPUTMHU3AIMHU U
IPOrpaMMUPOBAHUSA»: U3YUYCHHE M TOJyUYEHHUE MPAKTUUYECKHX HABBHIKOB B 00JacTU
COBpEMEHHBIX CPEICTB U METOAOB pa3pabOTKH, aJrOpPUTMOB, OCHOBHBIX
CUHTAKCHUYECKUX KOHCTPYKIUS S3bIKA BHICOKOT'O YPOBHSI.

3ajayaMu  M3y4eHUs ~ JUCHUIUIMHBI ~ «OCHOBBI  QITOPUTMHU3ALUMU U
IPOrPaMMHUPOBAHUS» SIBISTFOTCSI:

— YCBOEHHE TEOPETUYECKUX 3HAHMA O CTPYKTYpE M MPHUHIMIIAX MOCTPOSHUS

COBPEMCHHBIX IMPOI'PAMMHBIX KOMIIJICKCOB, d TAKKC 00 APXUTCKTYpPE COBPECMCHHBIX
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IPOrpaMMHBIX MIATGOPM AJIsi aBTOMATU3ALUK MPOEKTUPOBAHUS MH(POPMAIIMOHHBIX
CHUCTEM,

— TONy4YeHHE TMPAKTUYECKUX HABBIKOB Pa3pabOTKH MPUIOKEHUH ¢
HCIIOJIB30BAHHUCM A3bIKa BLICOKOI'O YPOBHA C#,

— HW3Y4YCHHUC OCHOBHBLIX AJIMOPUTMHUYCCKHUX IIPUECMOB PCHICHUA 3aJad C
ucroiabp3oBanueM C#;

— OCBOCHHC IIPUHIMUIIOB p33pa6OTKI/I IIporpaMMHOIO O6€CH€‘{CHI/I$I Ha OCHOBC
texnosoruit Microsoft .NET Framework;

— OCBOCHHUC IIPHUHIMIIOB HCIIOJIIB30BAHHA IICPCIICKTUBHBIX MHCTPYMCHTAJIBHBIX
CPEIICTB pa3pabOTKH U MPOSKTUPOBAHUS TIPUIIOKCHHIA.

3HaHI/I}I, IMIOJIYUYCHHBIC CTYACHTAMHU B PC3YyJIbTATC BbIIIOJHCHUA 3aIIaHHﬁ
7a00paTOPHOTO MPAKTUKYMa, MO3BOJIUT CTYJICHTAM MPUMEHSATH MOJyYCHHbIC 3HAHUS
IIpu pa3pa60TI<e IIporpaMMHBIX CpCACTB, KaK IJIA 06p330BaTeJII>HBIX ueneﬁ, TaK U B

poheCCUOHAIBHOU JIEATEIIbHOCTH.
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JIABOPATOPHAA PABOTA 1. CTPYKTYPA KOHCOJIbHOT'O
[MTPUJIOXKEHUA B C#

1. [lenb 1 coaepkaHue

Ilens mnaGopaTopHO¥ pabOTHI: HAY4YUTHCS pPaOOTaTh C TEPEMCHHBIMH H
KOHCTaHTaMHM IIPOCTHIX THITOB B CH#.

3agaun 1a00paTOpHOM PabOTHI:

— HAYYUTHCS OOBSIBIIATH IEPEMEHHBIC TIPOCTHIX THUIIOB B si3bIKe CH#;

— HAYYUTHCS OOBSIBISATH KOHCTAHTBI MTPOCTHIX TUIIOB B si3bike CH#;

— HAYYUTHCA BBITIOJNHITH TMPOCTEHIINE ACHCTBUA C TEPEMECHHBIMHA |

KOHCTaHTaMH.

2. @opmMupyemMbie KOMIETCHIINN

JlabopaTopHas pabora HampaBieHa Ha (OPMUpOBAHHE  CIIEIYIOLIUX
KOMIIETEHIIN:

— CHOCOOHOCTh K MPOEKTHUPOBAaHUIO  0a30BBIX U MPUKIIATHBIX
uHpopMannoHHbIX TexHojormid (ITK-11);

— CIIOCOOHOCTh  pa3pabaThiBaTh CPEACTBA peaau3aiuu  HUHPOPMAIMOHHBIX
TEXHOJIOT Ui (MeToanyeckue, UH(POPMAIIMOHHBIE, MaTeMaTU4YeCKue,

AITOPUTMUYECKHE, TeXHIYeCKUe U porpamMmHsie) (ITK-12).

3. TeopeTnueckas 4acTh

PaccMoTpuM CTpyKTYpy KOHCOJIBHOTO MPUIIOKEHUs Ha s3bike C#, cO31aHHOTO

¢ ucnoip3oBanueM cpeacts MS Visual Studio (puc. 1.1).



Husing System;
using System.Collections.Generic;

. i / 1. ITogknroueHue
using System.Lling;

. MIPOCTPAHCTB UMCH
_using System.Text;

=lnamespace LR_Onre

2. Ilonn30BaTeabpcKoe

1 IIPOCTPAHCTBO UMEH
= class Progr

1

= static woid Main(string[] args) 3. ObbaBnCHME KI1acca

Ff 3pece HOAWMO MWCATE KoL Nporpavve

4, O6bsaBirenue mertona Main

3

Pucynoxk 1.1 — UcxonHblit KOJ KOHCOIBLHOTO TIPUIIOKECHHUS.

B uHTEepakTMBHOM penakTope KojJa Cpelbl pa3pabOTKU KOJI MOXKET OBbITh
CBEPHYT/ pa3BepHYT C UCIOJIL30BaHUEM KHOIOK +/-, BHeIpeHHBIX B Koja. Ha puc. 1.1
B oOsiacTu 1 MoKa3aHO MOJKIIOYEHHE MPOCTPAHCTB UMEH (OMOIHMOTEK, COAepKalTUuX
CTaHJapTHBIC HHCTPYMEHTBI) C HCIIOJIb30BAHUEM 3ape3ePBUPOBAHHOTO CJI0Ba USING.

[Iporpammuct cam co3gaeT cBoe NpocTpaHCcTBO UMeH ¢ umeHeM LR One (2), B
KOTOPOM OOBSBIIECTCS KJIacC ¢ UMEHeM Program.

B xmacce Program oOwsiBaeH omua merox — ¢yHkuus Main (mapamerpsl
(GyHKLHMH HE pacCMaTPHUBAEM ).

Oynkius Main nMeer ocoOeHHOE 3HAYEHHE B MTPOTPAMMUPOBAHHUH Ha SI3bIKAX
C, C++u C#.

Oynknuio Main Ha3bIBalOT «TOYKOM BXOZa», TO €CTh HAYaJlOM BBHITIOJTHCHUS
nporpamMmbl.  Jlamee MBI pPacCMOTPUM  TPHUIIOKEHHSI, COJACPIKAIINE MHOMXKECTBO
bynknmic. OnepanroHHas CHUCTEMa 3HAeT ¢ KakoW HMMEHHO (YHKIMHM HavaTh
BBHITIOJIHEHHUE TIporpamMmbl — ¢ QyHkImu Main. O4eBUHO, YTO UMS ITOW (DYHKIHH
MEHSATHh HENB3s. DTO JTOJDKEH OBITh CTAaTHYECKUH MeToH Kjacca (WM CTPYKTYpHI),
BO3BpaIAOMui 00 3HaueHue tuma int, 6o void. XoTs Hepenko MoaudukaTop
public yka3bIBaeTCsl SIBHO, MOCKOJBKY TIO OMPEIEIECHUI0 dTOT METOJ| JIOJDKEH OBIThH
BBI3BaH HM3BHE IPOTPaMMbI, HA CaMOM JieJie HEBaXKHO, KaKOH YPOBEHBb JOCTyTNa BBI
HA3HAYNUTE METOAY TOYKM Bxoma. OH 3amyCTUTCS, JaXKe €CIM BhI TIOMETHUTE €T0 Kak

private.
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Korna xommmmupyercss koHcompHoe wim Windows-ipunoxkenne C#, 1o
YMOJTYAHUIO KOMIMJISITOP UILET B TOYHOCTH OJUH MeToJl Main () ¢ onucaHHOM BbIIIIe
CUTHATYpOM B JIOOOM Kjacce W JeNaeT ero TOYKOW BXoAa mporpammsl. Eciu
CyIIECTBYET OoJiee 0qHOTO MeToaa Main (), KOMIUJISATOP BO3BpAIlaeT COOOIICHUE 00
OIIUOKe.

OOparure BHMUMaHUE Ha BJIOKEHHOCTh KOHCTpYKUMH Ha puc. 1.1: B
npoctpancTBO UMeH LR One Brnoxen kinacc Program, B kiacc Program BioxkeHa
¢bynkus Main. B cBoto odepenn, B (pyHkuuu Main comepkaTcsi MHCTPYKIUU Ha
s3pike CH-K0/1, KOTOPBI HAYHET BBITIOIHATHCS IIPU CTAPTE MPOTPAMMBI.

B C#, kak u B apyrux C-moJOOHBIX S3bIKAaX, OOJBIIMHCTBO OIEPATOPOB
3aBEpIIAIOTCS TOYKOW C 3amsATON (;) ¥ MOTYT MPOAOHKATHCA B HECKOJIBKUX CTPOKaX
0e3 HeoOXOAMMOCTH YyKa3aHMs 3Haka mnepeHoca. Oneparopbl MOryT  OBITbh
00bEeIUHEHBI B OJIOKM ¢ moMomipio ¢urypusix ckobok ({ }). OnmHoctpounbie
KOMMEHTapUU HAYMHAIOTCS C IBOMHOTO ciiema (//), a MHOTOCTpOYHbIE — COCTIelIa CO
3BE3/I0UKOM (/*) M 3aKaHYMBAIOTCS MPOTHUBOIOJIOXKHON KoMOuHaruen (*/). B atux
acrekTax s3Ik C# nnentnyed C++ u Java.

Crenyer Takke MOMHHTH O TOM, 4TO A3bIK C# YyBCTBUTENEH K PETUCTPY
CUMBOJIOB. DTO 3HA4YWT, YTO NEPEMEHHbIE ¢ MMeHaMH myVar u MyVar sBisitoTcs
pa3HBIMHU.

[TpuunHa NpHCYTCTBUS omepaTopa USINg B (aiiie Program.cs cmsizaHa c
WCITIOJIb30BAaHUEM OMOJIMOTEYHBIX KIACCOB.

Becy xom C# nomxkeH conepkaThcsi BHYyTpu Kiacca. OObsiBICHHE Kiacca
COCTOMT W3 KJIFOUEBOTO cjioBa Class, 3a KOTOpbIM ciieayeT MMs Kiacca W mapa
¢burypHabix ckoOOk. Bech K0, acCOIMUPOBAHHBIM C 3TUM KJIacCOM, pa3MellaeTcs

MEXIY ’TUMU CKOOKaMHU.

4. O6opynoBaHUE U MaTEPUATTBI

Jlnst  BbITIOJIHEHUST J1aOOpaTOpHOM pPabOThI PEKOMEHAYETCS HCIOJIb30BaTh

MEPCOHANIbHBIN KOMITBIOTEDP CO CIEAYIOIIMMHU XapaKTepUCTUKaMu: 64-pa3psiiHbli
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(x64) mpomeccop ¢ TakroBoit yactotoi 1 I'T'  BbImIe, onepaTuBHas mamMsaTh — 1 [0
BBIIIIE, CBOOOJHOE HUCKOBOE IIPOCTPAaHCTBO — He MeHee 1 I'06, rpaduueckoe

ycrporictBo DirectX 9. TlporpamMHoe oOecriedueHue: OIEpaluoHHAs CUCTEMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Brite.

5. Yka3zanus 1o TeXHuke 6e301acHOCTH

Texnunka  ©0€30MacCHOCTH TMPU  BHINOJHEHHH  JIaOOpATOPHOM  pabOTHI
OIpeneNnsieTcss OOLIENPUHATON UIs TOJb30BaTENIEd MEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSATENbHO HE NMPOU3BOAUTH PEMOHT MEPCOHAIBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJIeHue TMpOoTrpaMMHOro 00eCTieYeHHs; B CIydae HEMCIPABHOCTHU MEPCOHATHLHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCHTY>KHMBAIOLIEMY TEPCOHANy JabopaTopuu; He
KacaTbCs DJIEKTPUYECKUX PO3ETOK METAIUIMUECKMMH MpeIMeTaMu; pabouee MecTo
MOJIb30BATENsl TMEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAaThCS B YHCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOTI'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

6. MeToiMKa ¥ OPSIOK BBITTOJTHEHUS Pa0OTHI

1. Co3paite KOHCOJIBHOE MPUI0KEHUE, [T ATOTO BBITIOJHUTE CIEAYIOIINE
JICUCTBUSL:

1.1 Bribepute komanay rinasHoro mexio File— New — Project...
1.2 B otkpeiBiiemcst auanoroBom okHe (puc. 1.2) Beibepure
HEO0OXOIMMbIC HACTPOMKH JIJISI CO3/aBaeMoro npoekTa: s3elk Visual C#;

dpeiimBopk: .NET Framework 4; ma6mon: Console Application.
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New Project

Recent Templakes

| MET Framework 4 £ | Sork: by |DeFauIt

Installed Templates

E ‘Windows Forms Application cﬁ Excel Type: Visual C#
= Wisual C# . ) )
) 4 A |=z4 A project for creating a cormand-line
Windows . [&] wrF Application A Cutlg application
Weh '-_5 Console Application cﬁ Word
Office e =
-3 ASP.MET Web Applicatio s Ackivi
Cloud Console Application |
Reporting @ Class Library S WCF
S'l‘arelpiint E3  ASP.MET MVC 2 Web Application 8 open
Silverlight
Test E Silverlight: Application E Crysh
WCF ﬁ.ﬁ Silverlight Class Library
‘WiorkFlows
E Silverlight Business Application

Other Languages
Other Project Types —5 WCF RIA Services Class Library
Database =

WCF Service Application
Test Projects

Online Templates

75
5
B ASP.NET Dynamic Data Entities Web ..

Enable Windows Azure Tools

£ L}
Marme: | LR_One |
Location: | [} TexXHONOM MM NPOrPaMMHpoBaHHA T v |
Solution: |Create ey solution v |
Solution name: | LR_Cne | [#]ccreate directary for solution

[add to source conkrol

PI/ICYHOK 1.2 - COSI[aHI/IG HOBOTI'O ITPOCKTAa KOHCOJILHOI'O ITPUIOKCHMA.

1.3 B texcroBoMm nosie Name BBeuTe UM IPOEKTa (Harpumep
LR One).
1.4 B tekcToBom mose Location BeIOEpUTE MECTO COXpaHEHUS

HOBOTO IPOEKTA.

1.5 YcranoBure (daxok-nepexnouatens «Create directory for

solution».
1.6 Haxwmute kHonky «OK».,
2. [Tocne BoIMONTHEHMS TyHKTa 1 B cpejie pa3pabOTKU OTKPOETCS HOBBIM

co3aHHbIN mpoekT (puc. 1.3).



LR_One - Microsoft Visual Studio
Elle Edit Wiew Refactor Project Build Debug Team Data Tools Test Window Help
@9 - -E-2 b P [Debug ~| [xe8 ~| | # | vacandies - | 55 = G 2 e B D
208 B BRSOk O JqaT|BA-
Program.cs X Salution Explarer
& 5 L [ 1 =
Flusing System; |; Solution 'LR_One' {1 project)
using System.Collections.Generic; = 5 LR_One
using System.Ling; [=d| Properties

using System.Text; [:3] References
] Program.cs

namespace LR_One

=]

€

El class Program
.

{

static void Main(string[] args)

Errar List
O 0 Errors | _ﬂ 0 YWarnings ‘ \!) 0 Messages

Description Line Calumn Project

Y= dIEd *& Find Symbol Results BB Test Results B9 Test Runs 2 P8 < salution Explorer

Pucynox 1.3 — HoBblIil poekT, 3arpy>KeHHBIN B Cpelly pa3pabOTKu: BKJIaIKa
«Solution Explorer» oToOpaxaer cocTaB nmpoekTa (Hac MHTEPECYET TOIBKO (paiii
Program.cs); B 1eBO# yacTu okHa (CBEpXY) OTKpPHIT (aiin Program.cs B pegakTope

Kozaa.

3. Ha nmanHoM 3Tare HeoOX0 MO 03HAKOMHTBCS CO CTPYKTYpOH

UCXOMHOTO (haiiita KOHCOIBHOTO npriiokeHus (puc. 1.4).

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

using System.Text;

=lnamespace LR_One

1

= class Program

1

= static woid Main(string[] args)

1

J/ 3peck HeoBbxogumo NMUCETE KOS NPOorpaMMe

3

Pucynok 1.4 — Mcxoaublit aili KOHCOTBHOTO MPHUIIOKEHUS.
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4, Bechb ko mporpaMMbl HEOOXOMMO THcaTh BHyTpH GyHKIMU Main.
5. Jns moctpoeHust cOOpku (UCIHOJHsEMOro exe-aiiina) BBIMOJHUTE

koManay riaBHoro meHro Build — Build Solution (wnm wcmonb3oBaTh TOpSYYIO

kiasuiry F6). Tlocie sToro cOopka co3nana, HO MPHUIOKEHHE HE OyAeT 3amyIieHO
aBTOMATHUYECKHU.
6. st co3manusi cOOpPKU U TOCIEAYIOMIETr0 3alycka MporpaMMbl MOXKHO

BOCTIOJIb30BaThCsl koMmauaord Debug — Start Debugging rimaBHOTO MEHIO Cpeisl

pa3pabOTKH WM Ha)KaTh KHOMKY TAHEIH WHCTPYMEHTOB ¥ Start Debugging (F5).

Mo’KHO Tak)ke UCIIOIb30BaTh TOpsuyto Kiasuiy F5.

7. 3anmycTuTe MPUIIOKEHHE Ha BBIIOJHEHHE OJHMM U3  METOJOB,
YKa3aHHBIX B MyHKTE 6. OKHO KOHCOJIBHOIO MPUIOKEHHS MOSIBUTCS U UCUYE3HET. DTO
O3HAuaeT, 4YTO MPWIOKEHHE  BBINOJIHWIO BCE  KOMAH[bl,  HallMCaHHBIC
POrPaMMUCTOM, U 3aBEPILUIIO CBOIO padoTy.

8. Jisa yaepxaHUsT OKHa Ha DOKpaHE U3MEHUTE HCXOAHBIM ¢ain B
COOTBETCTBUM C puUcyHKOM 1.5. B ¢yHkumu Main n06aBieH BbI30B TOJBKO OAHOU
komanael Console.DeadKey ( ) — »Ta ¢yHKIUS OCTaHABIMBACT BBIOJHCHHUEC

IporpaMmebl U KIACT, KOT'Aad IIOJIb30BATCIIb HAXKMCT J'IIO6YIO KJIaBUIITY.

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

“Inamespace LR_One

1

= class Program

1

= static wvoid Main(string[] args)

{

L
I

Console.Readkey();

b
Pucynoxk 1.5 — Vicxonublii (paitin KOHCOJIBHOTO TIPUIIOKEHUS IS

MPEIOTBPALIEHHUS 3aKPBITUS OKHA KOHCOJIBHOTO MPUIJIOKEHUS.

Q. 3anmycTure M3MEHEHHOE TMpUJIOKEHUe, YOeauTechb, UYTO  OKHO

YAEPKUBAETCS HA YKPaHE.
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10. JloGaBbTE HECKOILKO CTPOK KOJIa B UCXOIHBIN (aiin (puc. 1.6).

-lusing System;
using System.Collections.Generic;
using System.lLing;
using System.Text;

- namespace LR _One

{
- class Program

{
- static void Main(string[] args)
{

Writeline("NlabopaTopHaa pabora N1");

le.WriteLine("");

le.WritelLine("Bunonnun: Wsawos Wsan usanosuy");
le.Writeline("rpynna: WUCTB-121");
ole.WriteLine("Hauvwenosamne NIP: CTPyKTypa KOMCONBHOro npuaokeHus");

e.WriteLine("");
WriteLine("gna sasepwennsa paborts nporpamve: maxmute nxbyo xnaswwy...");

55 N0
0O O O O

I

Console.ReadKey();

}
Pucynok 1.6 — Vicxonublii (paitn KOHCOIBHOTO TIPUIIOKEHHUS 1JIsSl BRIBOAA

uH(pOpMAaIUU Ha DKPaH.

11. BHuMAaTenbHO U3YUYUTE UCXOAHBIA KOA mpuMepa Ha puc. 1.5. 3anycrure
MPUWIOKEHUE U YOEAUTECh, YTO OTCYTCTBYIOT OITMOKM M MH(GOPMALIHS BBIBOJIUTCS.

12. BeImogHuTe MHANBUAYATBHOE 3aJaHUE.

NuauBuayajabHoe 3a1aHKeE.

V3MeHuTe TNpUIIOKEHHWE, CO3JaHHOE B  XOJE  BBIOJHCHHUS JTaHHOU
nabopatopHOil paboThl TakKMM 0O0pa3oM, 4TOOBI MpOrpamMma BBIBOAWIA Ha JKpaH
CJIeyIONTyt0 HH(pOpMAIUIO (KXl CTYACHT JODKEH MCIOJIB30BaTh IEPCOHATBHYO
uHpopmaruio o cede):

— Ha3Banue u HOMep 1abopaTopHOi pabOTHI;

— ®UO crynenra;

— I'pynma crynenTa u mudp CneruaibHOCTH;

— JlaTa poxaeHus CTyJeHTa;

— HaceneHHbIif MyHKT MMOCTOSTHHOTO MECTAa KUTEIHCTBA CTY/ICHTA;

— JIxoOUMBI IpeIMET B IIKOJIE;
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— Kpartkoe onucanue yBnedeHuii, Xxoo0u, HHTEPECOB.

7. Conepxanue otyeTa u ero opma

OtyeT no 1abopatopHoii padboTe AOIKEH COAEPIKATD:

1. HoMep u Ha3BaHue 1a00paTOPHOM pabOTHI.

2. llenun maGopaTtopHoOi pabOTHI.

3. OTBeTHI Ha KOHTPOJILHBIE BOMIPOCHI.

4. DkpanHble (OpPMBI M JHUCTUHI MPOTPAMMHOTO KOJQ, IOKAa3bIBAIOIINE
HOPSAZOK BBIMOJIHEHUS JJAOOPaTOPHOU pabOThl, U PE3yJIbTaThl, OJyUYEHHBIE B X0O/€ €€
BBITIOJTHEHHSL.

OT4eT O BBINOJHEHUU JTAOOPATOPHOM PabOThl B MUCBMEHHOM BHJIE€ CHAETCA

MIpCIoaaBaTCino.

8. KOHTpOJIBHI)Ie BOIIPOCHI

1. Kakas pyHKIus uMeeT 0cCOOEHHOE 3HAY€HHUE TIPH BBITIOJIHEHUH TTPOTPAMMBbI
Ha s3bikax C, C++, C#?

2. Yto Takoe «To4Ka BX0Jia» B mporpaMmme?

3. Kak BbI OHMMaeTe TEPMHUHBI «IIPOCTPAHCTBA UMEHY, «KJACCH», «METOMI,
«PyHKIUS»?

4. Yem oTIMYaAETCS CTPYKTypa KOHCOJIBHOTO TPHIIOKCHHS OT TPHIIOKCHUS,

IIOCTPOEHHOTO C KCIOJIb30BanneM Texuonorui Windows Forms, WPF?
9. Cniucok nuTeparypsbl
Jlis BBITIOJHEHHMST TAOOPAaTOPHOM pabOTHI, IPX MOATOTOBKE K 3aI[MTE, a TAKKE

IJIs1 OTBCTA HAa KOHTPOJBHBIC BOIIPOCBI PCKOMCHAYCTCA HCIIOJB30BATL CICAYIIHC

ucrounuku: [1-3].
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JIABOPATOPHAA PABOTA 2. ITPEJIOITPEJEJIEHHBIE TUIIbI
JAHHBIX, IIEPEMEHHBIE, KOHCTAHTDBI

1. llenb 1 coaepkaHue

Ilens mnaGopaTopHO¥ pabOTHI: HAY4YUTHCS pPaOOTaTh C TEPEMCHHBIMH H
KOHCTaHTaMHM IIPOCTHIX THITOB B CH#.

3agaun 1a00paTOpHOM PabOTHI:

— HAYYUTHCS OOBSIBIIATH IEPEMEHHBIC TIPOCTHIX THUIIOB B si3bIKe CH#;

— HAYYUTHCS OOBSIBISATH KOHCTAHTBI MTPOCTHIX TUIIOB B si3bike CH#;

— HAYYUTHCA BBITIOJNHITH TMPOCTEHIINE JACHCTBUA C TEPEMEHHBIMA |
KOHCTaHTaMHU.

2. Teopetuueckas 4acTb

[lepen BbImoOMHEHHEM JabOpaTOpHOM pabOTHI  HEOOXOIUMO  HU3YUHUTh
Marepuanbl jgekiuid. Crnenyer noHuMars npuHuun aeneHus tanoB NET Ha Tumb
3HAYEHUU U CCHUIOYHBIE THUIIBI.

B nannoit maGoparopHoii paboTe HEOOXOJIMMO OCBOUTH MPUEMBI PAOOTHI C

npeaonpcaAciIICHHBIMA TUIIaMHU 3HAUCHUM.

2.1 Tunel 3Hauenuii CH#

S3pik  C# mopnmepkuBaeT 8 MpPENOIpENeeHHBIX LEIOYHUCICHHBIX THIIOB
(Tabmuma 2.1).

Tabmmua 2.1 — llenouncimennsie Tunel C#.

Nwms tuna Tun CTS Onucanue Jnana3on
(MUHUMYM '
MaKCUMYM)
sbyte System.SByte | 8-6utHoe menoe co 3Hakom | -128 : 127
short System.Intl6 | 16-6utHoe  menoe  co | -32 768 : 32 767
3HAKOM
int System.Int32 | 32-6utHoe  menoe  co | -2 147 483 648
3HAKOM 2 147 483 647
long System.Int64 | 64-6utHoe  mesmoe  co | -29:2%-1
3HAKOM
byte System.Byte 8-OutHoe 1enoe 6e3 3Haka | 0 : 255
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ushort System.UInt16 | 16-6utHoe  memoe  6e3 | 0 : 65 535
3HaKa

uint System.UInt32 | 32-6utHoe  nmemoe  6e3 | 0: 2%2-1
3HaKa

ulong System.UInt64 | 64-6utHoe  memoe  Ges3 | 0:2%4-1
3HaKa

Azpik C# Takoke MOICPKUBACT U TUITHI € TIABAIOIIEH TOUKOM (Tabmmia 2.2).

Tadmura 2.2 — Tunel ¢ mwiasaroueil Toukoii CH#.

Nwms Tum CTS Onucanue Koi-Bo Jrana3oH
THIA 3HAKOB (MUHUMYM :
MaKCUMYM)
float | System.Single | 32-6utHoe ¢ mnaBaroreit | 7 or £1.5x107%
TOYKOH OJIMHAPHOM 1o +3.4x1038
TOYHOCTH
double | System.Double | 64-6utHoe ¢ miaBaromeit | 15/16 | o1 +5.0x1073%4
TOYKOU JIBOMHOM 1o +1.7 x103%8
TOYHOCTHU

B Tabmume 2.3 npeacranen aecatuuHbld Tin C#. JlaHHBIN THIT pealn30BaH

JU1s1 (QUHAHCOBBIX OTIEPALIHA.

Tabmuma 2.3 — Jlecaruunbiii Tun CH.
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Nms tuna Tun CTS Omnucanue Koi- Jnamna3zon
BO (MUHUMYM :
3HAKOB MaKCUMYM)
decimal System.Decimal | 128-6utHoe c|28 or +1.0x10°%8
IUIABAIOIIEH TOYKOH B o +7.9x10%
JECSITUYHOM HOTAIUU
C BBICOKOM
TOYHOCTBIO

Kak 1 BO MHOrHX s3bIKax MPOrpPaMMUPOBAHMS CYIIECTBYET OYJIEBCKUU THUIL

(Tabmura 2.4).

Ta6nuna 2.4 — byneBckuii THIl.

Nwms tuma Tuno CTS 3HaYeHUS

bool System.Boolean true nu false

I[JI)I XpaHCHUA OAWMHOYHBIX CHMBOJIOB B S3BIKC C# HCIIOJIB3YCTCA THII char

(Tabmuma 2.5)

Tabnuna 2.5 — bynesckuii THm.

Wwms tuna Tuo CTS 3HayeHus

char System.Char [MpencraBnsier oTaenpHBIA  16-
ourtnbrit (Unicode) cumBo

Jlutepanbl Tuma Char 3ammMChIBalOTCS KakK OJMHOYHBIC, 3aKIIIOUCHHBIE B
OJIMHAPHBIC KaBbIUKK CUMBOJBL: ‘F’, ‘W’ ‘11’, ‘S’ u T.1.
B mepemennbix Tuma char MOKHO XpaHWTh M CIIELHAIbHBIE CUMBOJIBI B BHIE

YIPaBJISIFOIIUX TOCeI0BATEeIbHOCTEH (Tabnuna 2.6).

Tabmuma 2.6 — IlpeacrtaBieHue CHUMBOJIOB B BHJAC  YIPaBJISIOMIMX
OCJIeJOBAaTEJILHOCTEH.
Yrpasistonas HoCiaeI0BaTeIbHOCTh CumBou
\ OnuHOYHAs KaBbIUKa
\” JIBoliHAs KaBbIUKA
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\\ OOpartHBIii cid1II

\0 ITycto

\a [IpenynpexaeHue (3ByKOBOM CUTHAIN)
\b 3aboii

\f [Tomava hopmbl

\n Hosas cTtpoka

\r BosBpart kapetku

\t CuMBOJT TaOYIAIIUN

\v BeprukanapHas Ta0ysus

Ecin OTACIBHBIC CHUMBOJIbBI O6’I)CI[I/IHCHLI B CTpPOKY, TO HCO6XOI[I/IMO

UCIIOJIb30BaTh THII String, KOTOPBI oToOpaxaercs Ha Turn CTS — System.String.

2.2 O0ObsBNCHUE U MHUIHMAIN3ALNA TIepEeMEHHbBIX B CH#

CuHTaKCcUC 00BSABICHUS TTepeMEHHBIX B C# BBITIIAIUT CIIETYIONUM 00pa3oM:

Tun/lannvix Moenmuguxamopllepemennoii;

Hanpumep:

int a;

DTOT KOJ OOBSBIACT MEpeMeHHyro Tuma INt ¢ umeHem a. Kommuisitop He
MO3BOJIUT UCIOJIb30BaTh ATy TNEPEMEHHYIO 10 Te€X IMOop, Moka OHa He Oyner
WHUILMAIN3MPOBaHa (T.€. TOKa el He OyAeT MPUCBOEHO 3HAUCHHUE).

JIist “HUTIMATA3AIU Y TIEPEMEHHON & HE00X0IMMO HaIUCaTh CJICTYIONTHI KOJI:

a = 123;

H@p@M@HHYIO MOXXHO HHUIOHNAJIU3UPOBATH BO BPCMs OOBSIBIICHUSA

int b = 7;
15030
string str = "Hello, Worldll!l!l™;

Cunrakcuc C# mo3BoisieT OOBABUTH HECKOJIBKO  TEPEMEHHBIX (U
WHUILMATU3UPOBATh UX) OJTHOTO TUIA B OJJHOM CUHTAKCUYECKON KOHCTPYKIIUH.
Hanpumep:

float b, i, myPerem, U_t = ©.3F, z_11 = 23.56F;
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B nannom npumepe oObsBisercs 5 mepeMmeHHbIX Tumna float, HekoTopbie U3

HUX THUIHUAJIU3UPYIOTCA B IIPOLICCCC 0OBSABICHUA.

2.3 OObsABIIEHUE U MHUIIHATIN3ALMI KOHCTAaHT B CH#
KoHcTraHTa — 3TO mMepeMeHHas, 3HauYeHHE KOTOPOHW HE MEHSCTCS 3a BpeMs
BBITIOJIHGHUS ~ mporpaMmbl. [ OOBSIBICHHS ~ KOHCTAHTBI  HEOOXOIUMO

BOCIT0JIB30BAaThCA KJIFOUEBBIM CJIOBOM const. HaHpHMep:

[}
Hoy

3.14;

const char simw
const double pi

O‘IGBI/I,Z[HO, 4TO IIpU TAaKOM 06’I)HBHGHHH, [IOMEHATh 3HAYEeHHS SIMV u pl B

JanbHeieM OyIeT Heab3sl.

3. O0opynoBaHUE B MaTePUAITBI

Jlis  BhIMONHEHUsT 7abOpaTopHON paboThl PEKOMEHAYETCS HUCIOJIb30BaTh
MIEPCOHAJILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTePUCTHKaMH: 064-pa3psiaHbIH
(x64) nponieccop ¢ TakToBo# yactoror 1 I'T' 1 BeIIe, onepaTuBHas namsath — 1 I'0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE MpOCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrpoiictBo DirectX 9. TlporpamMHoe oOecriedyeHHe: OINEpalluoOHHAs CHUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beime.

4. Yka3zaHus M0 TEXHUKE 0€30IIaCHOCTH

TexHuka O€30MACHOCTH MpPU  BBINOJHEHUU  JIAOOpAaTOpPHOW  pabOTHI
orpenensieTcss OOLIENPUHATON UIs TOJIb30BaTENIe MEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSATETbHO HE MPOU3BOJIUTH PEMOHT MEPCOHATBLHOTO KOMIBIOTEPA, YCTAHOBKY
U yJaJIeHue MporpaMMHOro o0eCreueHus; B Cilydae HEMCIPABHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpPA COOOIIUTH 00 3TOM OOCIY>KMBAIOIIEMYy INEpcoHally jabopaTtopuu; He

KaCaTbCA JJICKTPUYCCKHUX PO3CTOK MCTANIMYCCKUMHU IPEAMETAMM, pa6oqee MECTO
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MMOJIL30BAaTCJIA IICPCOHAIBHOI'O KOMIIBIOTECPA JOJIKHO COJACPIKATHCA B YACTOTEC, HC

pa3pemacTCsa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

5. MGTOI[I/IKa " IIOPAO0K BBIIIOJIHCHU A pa6OTLI

1. Co3paiiTe KOHCOJBHOE NPHIOKEHUE B COOTBETCTBHM C aAJITOPUTMOM
OIMCaHHOM B JlabopaTtopHoi pabote Nel.

2. Uzyunte matepuan B pasaene «TeopeTuueckoe 0OOCHOBAHUE» TaHHOM
1abopaTopHOIl pabOTHI.

3. Moaudunupyite NCXOIHBIN (aiii Kak moka3aHo Ha puc. 2.1.

=

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

N

¥ 3 I SN PV

‘using System.Text;
6 [-namespace LR_One
7 |1
8 E class Program
9 {
10 static void Main(string[] args)
11 {
12 int a;
13 int b = 7;
14
15 string str = "Hello, World!!!"™;
16§ ||
17 a = 123;
18
19 Console.ReadKey();
20 }
21 }
22 |}

Pucynok 2.1 — O0bsiBieHne nepeMeHHbix B C#.

4. PaccMOTpUM TIPUBEICHHBIN MTPUMEDP MOApOOHEE:

4.1. B ctpoke 12 oObsiBIIsieTCA IepeMeHHas TuMa int ¢ UMEHeM al.

4.2. B crpoke 13 oObsiBIIsIeTCS TIepeMeHHas Tuma int ¢ umenem b, npuyem npu
OOBSIBJICHUH IS HEE YCTaHABIMBACTCS HadallbHOE 3HAUYCHUE, paBHOE 7.

4.3. B crpoke 15 o0bsBisieTcs mepeMenHas Tuma String ¢ uMeHem Str u

VHHIAATH3UPYETCsl CTPOKOBBIM 3HaueHueM «Hello, World!!!».
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4.4. B ctpoke 17 mepemMeHHOW a MPUCBAMBAETCS ILEJIOYUCICHHOE 3HAYEHHE
123.

5. 3amycTuTe MpUIIOKEHUE HA BBITIOJIHEHUE. Y Bac JOJDKHO MOSIBUTHCS MYCTOE
OKHO KOHCOJIBHOTO MpPWIOKEHUs. OUYEeBUIHO, YTO UCXOTHBIM KOJI, MPEICTAaBICHHBIN
Ha puc. 2.1 He mpeanoaaraeT BbIBoIa KaKOH-I100 HH(OpMalliy Ha SKpaH.

6. lns BbiBoma wuwHGOpMAlMM Ha OSKpaH BOCHOJb3yeMcs  (pyHKIuen
Console.WriteLine, uzyuyennoit B jpaboparopHoit padore 1. Jo6aBuM B HCXOAHBIN
daiin crenytronme ctpoku (ctpoku 19 — 21 Ha puc. 2.2).

—-'namespace LR_One
7 4

- static void Main(string[] args)
{
int a;
int b = 7;

string str = "Hello, World!!!";
a = 123;
e.WriteLine(a);
le.WriteLine(b);

s Writeline(str);

23 Conscle.ReadKey();

-
LS

(S

Pucynok 2.2 — Jlo6aByieHne cTpok Koja Jijisi BEIBOIa 3HAYCHHUN 00BSIBIECHHBIX

INEPEMCHHBIX Ha SKpaH.

7. B mnpumepe Ha puc. 2.2 HUCNOIB3YETCS MPOCTOM BBIBOJ, TO €CTh WM
NEepeMEHHOM  TpOCTO  MepeAaeTcss B KayecTBe  mapaMerpa  (DyHKIMH
Console.WriteL.ine.

8. lnss  BeImonmHenust  ¢opmaTtHOro  BbIBOAa  (M3MeHeHus  ¢opmata
MPE/ICTABICHUS] BBIBOJAUMOM HWH(MOpMAIMU) HEOOXOIMMO peaiu30BaTh BBHIBOJ B

cirenyrorieM Bune (puc. 2.3 u3MeHeHsl cTpoku 19-21):
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1 [Fusing System;

2 | using System.Collections.Generic;
using System.Lling;

4 |using System.Text;

-inamespace LR_One

{
8 [ class Program
{
static void Main(string[] args)

1 {
12 int a;
13 int b = 7;
14

iS string str = "Hello, World!!!";
1 a = 123;

19 Console.WriteLine("3Hauenue nepemenHol a pasHo {@}", a);
nsole.WriteLine("a snadewne nepemenHoit b pasno {@}", b);

21 Console.WriteLine("sHayenue a+b = {@}+{1} = {2}", a, b, atb);

22 Console ,WriteLine(str);

24 Console.ReadKey();

5
-

)
[

Pucynok 2.3 — BeiBoa nH(opManuu ¢ UCTOIb30BaHHEM (DOPMATHBIX CTPOK.

9. BHUMaTeapHO M3yYHTE KOJ MOJYYSHHOH MpOTrpamMMbl, 3aTeéM BBIIIOJHUATE
WHIVMBUAYAJIBHOE 3aJaHuE.
NuauBuayajabHoe 3a1aHKeE.
OObsBuTe TpeOyemble IMEepEeMEHHbIE, MPUCBONTE MM HauyajbHbIC 3HAYEHUS
(ompenenute CamMOCTOSATEIbHO, 3HAYEHUs KAaKoro TUNA MOIYT MPUHHUMATH
IIEPEMEHHBIE), BBIBEUTE HA SKPaH C UCIOIb30BaHUEM (POPMATHOM CTPOKU 3HAUYEHUS

NCPEMCHHBIX U PE3YJILTAT BBIYUCIICHUS BbIPAKCHUS B COOTBECTCTBUC C BAPUAHTOM!

Bapuant Bripaxkxenue 1ist BBIYUCIIEHUS
1 F=a_l+b—a-(x+Yyb)
2 Se=wlll+bt—x+y-w
3 R x=a-b+b/t—x+1f-i_2
4 c=gh+b-g3—x+y/w
5 H=30 p/p XY
d17 4
6 Z:§+y-f—f+y
f 4
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7 35 a+ Et
a=__-2+z-a—
a 4
8 PO =22 Zvew+ G 1.a- ATEVW
G 1 a
9 Se=wlll+bt—x+y-w
10 R x=a-b+b/t—x+1f-i_2
11 g=w-h+b-g3—q3+y/w
12 ee= L0y gp7/p 9+dLIEh
di7 4
13 Zze=35+y-f—f+y
f 4
14 t:35-z+z-a—a+Et
a 4
15 p0= 2. zvew+G 1.a-2TEVW
G 1 a
16 Zxy=a_5+b—-a_5-(b+y)
17 ch:£-z+z-f1— f1+ Et
fl
18 ch:rx~z+z.f1—M
rx
19 CH =KLt k2 K3+ e
k3
20 Fy=a_l+b—-a_1-(x+Y)
21 _G_1:y1+y2+y3—w
3
22 R=2-Xx+2-y—-4-X-y+z
23 gll=t-z+7- fl——=
t
24 Y:Z-(z+x)+z/Z—zJrZ
X+ X
o5 Y+2

U=rx-z+z.Y-—""
rx

7. ConeprxaHnue otyeta u ero opma

OtyeT o J1abopatopHoii paboTe AOKEH COJAEPKATD:

1. Homep u Ha3BaHue J1a00paTOPHOM pabOTHI.
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2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOkpanHble (GOPMBI M JHCTUHT MPOrPAMMHOTO KOJa, MOKAa3bIBAIOIINE
HOPSZIOK BBIMOJIHEHUS JJaOOPaTOpHOM padOThI, U PE3YyJIbTaThl, HOJYyUEHHBIE B X0/1€ €€
BBITIOJTHEHMSL.

OT4deT O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

IMpCroaaBaTCito.

8. KoHTposibHBIE BOITPOCHI

1. Yo takoe nepemenHasn? Kak oObsBIIgeTCS NepeMeHHast?

2. Kak o0bsBisiercs koHCTaHTa? YeM KOHCTaHTa OTJIIMYAETCs OT EPEMEHHON?

3. Kakue tumnsl 3Hauenuit npumensitorcs C#?

4. Yem tun char otiimyaeTcs OT THIA string?

5. Kak npousBoautcs nHMnManu3anus nepemeHHsix? Kak npousBoautcs
VWHULMAJIN3alHs KOHCTAHT?

6. Uto Takoe ynpasisIoye NOCIe10BaTeIbHOCTH?

9. Criucok nuTepaTypsl

J171s1 BBITIOJTHEHHS TaOOPAaTOPHOM paboOThI, MPU MOJATOTOBKE K 3aIUTE, a TAKXKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCHI PCKOMCHAYCTCA HCIIOJIB30BATh CIICAYHIUC

ucrounuku: [1], [7].
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JJABOPATOPHA I PABOTA 3. UICITOJIb30BAHME BO3MOXHOCTEN
KOHCOJIBHOI'O BBOJIA-BBIBO/IA.

1. [lenb 1 coaepkaHue

I{ens maGopaTtopHOW PaOOTHI: M3YYUTh KOMaHIBl BBOJA W BBIBOJA AHHBIX B

KOHCOJIBHOM IPHJIOKCHHH.
3agaun 1a00paTOpHOM PabOTHI:
— Hay4uThes npuMeHsaTh Gyrkiun Console.Write u Console.WriteLine;
— HayuuThes npuMenaTh Gynkimu Console.Read u Console.ReadLine;

— HAay4YUTBCA HUCII0JIb30BATh CI)OpMaTBI BbIBOJA AJIA PAa3JIMYHBIX THUIIOB JaAHHBIX.

2. Teopetuueckas 4acTb

B mpeapiaymux Js1abopaTopHbIX paboTax yKe HCIOIb30Bajach KOMaHAA
Console.WriteLine. PaccMoTpuM ee CHHTaKCHC MOApoOHEe:
Console.Writeline("Crpoxka Texcta");

Ota 3amKch O3HA4aeT BBI3OB CTAaTHYECKOro Metoxa kiacca Console. B
KauecTBe napameTpa (PyHKIUHU NepelaeTcs CTPoKa, KOTopasi BBIBOJAUTCS B KOHCOJIb.

CyuiecTByeT Takke (PyHKIIHS:
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Console.Write("Crpoka TexkcrTa");
DTOT METOJl TaKXKE OCYILECTBIISIET BBIBOJI, TOJbKO HE NEPEBOJUT KAPETKY Ha
CIEYIOLIYIO CTPOKY.
PaccMoTpeHHBIE METOABI TaKKe IO3BOJISIIOT OCYLIECTBIATH  (DOPMATHBIM

BBIBOJI, aHAJIOTUYHBIN PyHKIMu printf si3p1ka Cu, Hanpumep:

int a =100, b = 13, c = 23, d = 9, e = 0;

Console.Writeline("Nepemennans a = {@}, nepemenHaa b = {1}," +
"nepemenHan ¢ = {2}, " +

"nepemennan d = {3}, " +

"nepemennan e = {4}", a, b, ¢, d, e);

B nmanHomM mpuMmepe B KadecTBE IMEPBOro MapaMeTrpa IMepenaeTcs CTpoKa,
coJieprkaliasi Mapkepbl B pUrypHbix ckoOkax. [Ipu BeiBo/ie Ha MecTa MapKepoB OyIyT
MOJ/ICTABJICHBI TAPAMETPHI, KOTOPBIE CIAEAYIOT 3a CTPOKOKIA.

[Ipu popmaTHOM BBIBOJIE MOKHO 3aJiaBaTh LIMPHUHY IOJS BBIBOJAA, JJISI ITOTO

H€O6XOIIHMO BOCITIOJIb30BATLCA CIICAYIOIIHUM IIPHCMOM:

int a =100, b =13, ¢ =23, d =0, e = 0;

Console.WriteLine("MepemenHans a = {@, 5}, nepemennas b = {1, 5}," +
"nepemenHas ¢ = {2, S5}, " +
"nepemennas d = {3, 5}, " +

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

B nmanHom mpumepe BuUIHO, YTOOBI 3aMaTh IMUPUHY BBIBOJA HEOOXOIMMO
UCIIOJIb30BaTh B (hopmate {n, w}, rie n — MOPSAIKOBBIA HOMEp IMapameTpa, a w —
mupuHa o0JacTH BBIBOJA (3HAK W TIO3BOJIIET OCYIIECTBISATH BBIPABHUBAHUE
BBIBOJAMMOTO 3HAYCHUS TI0 JIEBOMY HJIM TTPABOMY Kparo).

IIpr BBIBOJE TaKXke MOXKHO JOOABIATH CTPOKYy ¢opmaTa BMeECTE C

HEO0O0s3aTeIbHBIM 3HAYEHUEM TOYHOCTH (Tabmuia 2.1).

Ta6numa 3.1 — OcHOBHBIE CTPOKHU (hopMmaTa.

Croka Onucanue
C JlokanbHbIN (hopMaT BaTIOTHI
D Hecatuunbiii popmart. IIpeoOpasyer 1e10€ K OCHOBAHUIO

10 wu chHaGxkaeT BeAyIIMMU HYJISIMU, €CJIU €CTh
cnenu@UKaTop TOYHOCTH.

E Hayunsiii (3xcrioHeHIManbHbIi) opmat. Cnenudukarop
TOYHOCTM  YCTaHABIMBAET KOJHMYECTBO  JIECATHYHBIX
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pa3psa0B (110 yMOT4aHuio 6).

F ®opmar ¢ QukcupoBaHHON 3amsaTod. CrneuuduraTop
TOYHOCTHU 33J]aCT KOJMUECTBO JIECATUUIHBIX PA3PSIIOB.

G O6mwmit popmar. dopmatuposanue E nmm F.

N Yucnosou dbopmar. dopmaTupyet YHCJIO c

Pa3aEIUTENIIMU ThICAY — 3aIATHIMMU.
[IponienTHBIN hopmaT

[ectHanuatupuunbiii Gopmat. CrnenudukaTop TOUHOCTH
UCIIOJB3YETCS I YKa3aHHS BEAYIINX HYJEH.

X| o

HpI/IMep HCITIOJIB30BAHUS (1)OpMaTai
float a, b, c, res;

Console.Write("Beeagute a > ™);

a = Convert.ToSingle(Console.Readline());
Censole.Write("Beegute b > ");
b = Convert.ToSingle(Console.ReadLine());

Console.Write("Beegute ¢ > ");

¢ = Convert.ToSingle(Console.Readline());

res = (a+b) * c;

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

Console.Writeline("Aenexuwin popmat {@:C} \n", res);

// Console.WriteLine("flecaTuynwil popmaT {@:D10} \n", res);
Conscle.Writeline("3xcnoxeHumanbhuin popmat {@:E} \n", res);
Console.WriteLine("®opmaT ¢ duxkcuposaHHoW 3anaTtoir {@8:F3, 7} \n", res);
Conscle.WriteLine("06uuit popmar {0:G} \n", res);
Console.WriteLine("\Yucnoeoi ¢popmar {@:N} \n", res);

Console.WriteLine("NMpouenTtHuit dopmaT {@:P} \n", res);
// Console.WriteLine("BecTHaguaTupuurwit ¢opmat {@:X} \n", res);

N3yuure mnpencraBieHHbId nOpuMep. DBeIlonHATE JaHHBIM KOJX B Cpele

BBITTOJIHCHUA.

B knacce Console takke CyniecTByIOT METO/IbI, TO3BOJISIONINE CYUTHIBATH

uH(OpMAITUIO, BBOJUMYIO MOJTH30BATEIIEM:

string str;
str = Conscle.ReadlLine();

Console.WriteLine("sus BBEeAn ctpoxky: " + str);
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B nmanHom mnpumepe CTpoka, BBEJEHHAs IOJb30BaTEIEM, CUUTHIBACTCS B
NEepeMEHHYI0 str, 3aTee OCYIIECTBIsIETCS ee BbIBoJA. HabepuTe naHHBIN mpumep B

cpene VS 1 U3yduTe KOJI.

3. O0opyaoBaHUE U MaTepUaIbl

JUis  BBINOJNIHEHUs J1TAa0OpaTOpHONM pabOThl PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOIUMHU XapaKTepUCTUKaMH: 64-pa3psaHbiil
(x64) iporieccop ¢ TakToBoi yactotoi 1 I'T'1y u BeImie, oneparuBHas namsatb — 1 I'6 u
BbIIIE, CBOOOJHOE JMCKOBOE MpOoCTpaHCTBO — He MeHee 1 I'0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecrieueHHe: OIepaluoHHas CUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brimre.

4. Yka3zaHus Mo TEXHUKE 0€30ITIaCHOCTH

Texnuka 0€30MACHOCTH TPU  BBIMOJHEHUW  JIAOOPATOPHOUW  PabOTHI
OTpeensieTcs] OOIENPUHATON IS TIOJIB30BATENIC MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIbHO HE TTPOU3BOJANTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJIeHue TMpOorpaMMHOro 00eCreYeHUs; B CIydae HEMCIIPABHOCTH MEPCOHAIHLHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCITYKMBAIOIIEMY TEpPCOHANy JabopaTopuu; He
KacaTrbCsl DJEKTPUYECKUX PO3ETOK METAIUTMUYECKUMHU TpeIMeTaMu; padouee MecTo
MOJIb30BATENsI TMEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAThCS B YHCTOTE; HE

paspemiacTcsda BO3JIC IICPCOHAIBHOI'O KOMITIBKOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOJIHEHUS pabOThI

1.  CosnmaiiTe KOHCOJBHOE MPUIIOKEHUE B COOTBETCTBUU C AJITOPUTMOM,
MpeICTaBICHHBIM B JIabopaTopHOU padote Nel.
2.  BrlmonHWTE WHAWBHUIYATHHOE 3a/1aHKE, BHITIOJIHUB BBIBOJI PE3YJIHTATA C

HCITOJIb30BAHHUEM BCCX BO3MOKHBIX (l)OpMaTOB, NpEACTAaBJICHHBIX B Ta6JII/IH€ 2.1.
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NuanBuayaabHoe 3a1aHKe.
OObsiBUTE TpeOyemble NEPEMEHHBIE, 3HAUEHUS IEPEMEHHBIM I0JIb30BaTEIb
JOJDKEH TPUCBAaMBaTh B IIPOLIECCE BBINOJHEHUS MPOrpaMMbl (CUMTBHIBAIOTCS C
KOHCOJIM), BBIBEJUTE HA JKpaH C HUCIOJIb30BAaHUEM (OPMATHOW CTPOKU 3HAYCHUS

MNEPEMCHHBIX U PC3YJILTAT BBIYUCIICHUS BBIPAKCHUA BO BCCX BO3MOKHBIX Q)opMaTax:

BapnaHT BLIpa)KeHI/Ie AJIA BBIYUCJICHUSA
1. F =a_l+sin(b)—a-(|x|+ y5)
2. Se:tg(Wﬂl)ert_ler.W
X bt
3 R x= 2P hrtoxsfi 2
sin(f)

4. ¢ =cos(gh) +b- /g3 —|x—y|/w
5. q -

H=Y9N | coso)/n1-X+Y
6. 35 f+y

Z=—+cos(y-f)-

] v-f)-—

1. 35 a+Et

a_ q=—-7+z-a-

a
8 AQ = i-cos(Zvcw) +G la- a+sin(Zvew)
G 1 a
9. Se=+/wl1l+sin(bt) —x+y-w
10. R_x:a-b+ﬁ—x+ f -‘i_Z‘
t

11. g =~w-h+b|-g3-cos(q3)+y/w

12. .
ee:g_h+d17/h_ /w
di7 4

13.
Zze:\/§+cos(y~ f)— f Zy
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14, 35 . a++/Et
t=—-z+sin(z-a)—
a 4
15. -
AO= > JZvew+G 1.a— |2 2YW
G 1 a
16. a_»s :
Zxy = —E +b—-a_5-(sin(b) + y)
17 chzi-ﬁ+z-sin(f1)— fi+Et
fl 6
18. ch=cos(rx)-z+|z- fl—E‘
rx
19. _H =Kl+sink2)—k3+ [ K2
k3
20. Fy=a_l+[b-sin(a_1)- (x+ )|
21. _G_1=yl+ [y2+[y3- ylryzs y3‘
3
22. R=2-sin(X) +[2-y—4-x-y|+2
23. gli=t-z+ J7-|f1- fl+U‘
t
24. Y =Z-sin(z+x)+ z/Z—w‘
X+ X
25. U= ‘rx—z‘+z-Y—Y+Z
rx

7. Coneprxanue oTdera u ero popma

OTyeT no J1abopaTopHoii paboTe AOKEH COJAEPKATD:
1. Homep 1 Ha3BaHUE TaO0OpaTOPHON paOOTHI.
2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.
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4. DOkpaHHble (GOPMBI M JHCTUHI MPOrPAMMHOTO KOJa, MOKAa3bIBAIOLINE
HOPSZIOK BBIMOJIHEHUS JJAOOPaTOpHOM pabOThI, U PE3YyJIbTaThl, HOJYyUEHHBIE B X0/1€ €€
BBIIIOJIHEHHS.
OT4er O BBINOJIHEHUH JIAOOPATOPHOW pabOThl B MUCBMEHHOM BHUJE CIAETCS

IpernoaBaTelto.
8. KoHTposibHBIE BOMTPOCHI

1. Kak odopmisieTcss KOMMEHTapHii?

2. Kakue (pyHKIUHU UCTIONB3YIOTCS JUIsl BBIBOAA HH(OPMALIUK B KOHCOJIb?

3. Kakue ¢pyHKIIMU UCTIONB3YIOTCS JIJIs1 CYUTHIBAHUS WH(OPMAIIMU C KOHCOIIN?

4. Kaxue dhopmatsl BbIBOA BBl 3HaeTe? ONMUILINTE UX.

5. Kakoil kjnacc comepXUT CTATHUECKHE METOJIbI JJii KOHBEPTUPOBAHUS
3HAYEHUU U IPUBEACHUS UX K TpeOyeMOMy TUITY?

6. Kakoif kmacc COAEPKUT CTAaTHYECKHE METOAbl — MaTeMaTHYeCKue

bynkuun? Yto Takoe ynpaBIISIONINe MOCIeI0BATEIbHOCTH?
9. Criucok nuTepaTypsl
J171s1 BBITIOJTHEHHS TaOOPATOPHOI pabOThI, P MOJArOTOBKE K 3aIlUTE, a TAKKE

ML OTBETAa HA KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HMCIIOJIb30BATH CIICAYIIUC

ucrounuku: [4], [7], [8].
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JIABOPATOPHAA PABOTA 4. YITIPABJIEHUE IIOTOKOM
BBIIIOJIHEHMA C UCITOJIb3OBAHUEM OITEPATOPOB IF, SWITCH

1. [lenb 1 coaepkaHue

Ilens  maGoparopHOW  pabOTBI: HM3YyYUTh  OMEPATOPHI,  MO3BOJISIOIIHNEC
OPTraHMU30BBIBAThH HETIOCIIEIOBATEILHOE BBITTOJHEHUE MPOTPAMMHOTO KOJIa.

3amaun 1abopaTopHOM pabOTHI:

— Hay4UThCS MMPUMEHSTH YCIOBHBI] omniepaTop if;

— Hay4UThCS MPUMEHATH oriepaTop nukia for;

— HAy4YUThCS IPUMEHATH ONIEPATOPHI BbIOOpA switch.

2. Teopetuueckas 4acTb

2.1 YcioBHBIH ormepaTop.

B npenpiaymux nabopaTopHbIX paboTax OBUIM  PacCMOTPEHBI  BOIPOCHI
nmporpaMMHupoBaHus Ha si3bike C# ¢ HMCMOIB30BAaHMEM TOJIBKO TOCIIEI0BATEIHBHOTO
BBITIOJTHCHHSI OTIEPaTOPOB TIPOTPAMMABI.

B si3pixe C# (Kak 1 B OOJIBIIMHCTBE SA3bIKOB) MOKHO BBOJAUTH YCIOBUS, IIUKJIBI,

BCTBJICHUA.
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YcnoBublil oneparop B C# MO3BOJISIET OPraHU30BaTh YCIOBHE TUIA «ECIH ...,
TO ..., HHA4e ...».
CuHTaKCHC YCIOBHOTO OlepaTopa:

It (ycnosue)
onepamop
[else if (ycrosue)

onepamop

else
onepamop|
B manHOM CHHTakcuce onepamop MOXKET OBITh COCTaBHBIM OIIEPATOPOM
(rpynma omepaTtopoB s3blKa, 3aKIOYCHHbIC B (UTYPHBIC CKOOKH). Y CIIOBHBIH
OIIEpPaToOp COACPIKHUT TOJIBKO OJHO 00sA3aTeIbHOE 3ape3epBrUpoBaHHOe ciioBo — if. Bee
OCTaJIbHbIC KOHCTPYKLIMU HE SBISIOTCA 00sA3aTeIbHBIMA (B CHHTAKCHYCCKOM
OIMCAHHMHU Ha 3TO YKa3bIBaIOT CKOOKH | ]).

[Ipumep ncnoab30BaHMs YCIOBHOTO OIlepaTopa:

inta =100, b=13, c =23, d =0, e =0;

if (a == 100) // Ecnn a pasHo 100
' // Ysennyusaem b Ha 1000
b += 1000;
else if (a < 100) // wHaue ecnu a meHbwe 100
v // wamernsem zHaqvenuwe d
d=b+ c;
// W W3MEHAEM 3Ha4YeHwe e
§ e=a+b;

else // wHauye (OCTanbHuE BapuWaHTH HE NPEeAyCMOTPEHHHE NEPBLIMA ABYMA YCNOBUAMM)
: // edtkbxbdftv a Ha 1
at+;

/7 NpoACNXaeTCA NoCNefoBaTe/IibHOE BHNOAHEHWE NpPOrpamMMvb

Console.WriteLine("{@8}", a);

B NpeACTAaBJICHHOM IIPUMEPE CHadalla IIPOBEPACTCA ABJIACTCA JIM 3HAYCHUC

nepeMeHHo a pasHbsIM 100.
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1. Ecnu «/la», TO BBITIOJNHSETCS] €IUHCTBEHHBIN omepaTop (yBenudeHHEe b Ha
1000). Ha 3TOM BBITIOJIHEHHE BCETO YCIOBHOTO OIEPaToOpa 3aBEPIICHO W MPOrpaMMa
NEPEXOJUT K BBHITIOJIHEHUIO ONEPAaTOPOB, CICIYIOIIMX 33 HUM, TO €CTh K BBIBOJIY
3HAYCHHUS a.

2. Ecnii mepBoe yCIIOBHE HE BBITTOJHUAIIOCH, IPOBEPSIETCSI BTOPOE — SBJISICTCS JIN
a wmenbme 100 (konctpyknus else if). Eciam 3T0 yTBepkaeHHE HMCTHHHO, TO
BBITIOJHACTCSI COCTaBHOW OIEpaTOp, COCTOSIIMN M3 JBYX — HM3MCHCHHE 3HAYCHUM
nepeMeHHbIX d U €. 3aTeM OCYIIECTBISCTCS MEPEX0/ K BRIBOY IEPEMEHHOM a.

3. Ecii He BBINIOJIHUIIOCH HU OJTHO YCJIOBHE C ONEpaTopoM if, TO BBIOTHSIETCS
OIepaTop, yKa3zaHHBIH MOCIE 3ape3epBUPOBAHHOTO ClIOBa else. B manHOM citydae 1o
HECOCTaBHOU oreparop (a yBenmuuBaercs Ha 1), moaToMy (UrypHble CKOOKHA MOKHO
HE MMUCAaTh.

Bo Bceit 3TOl KOHCTpYKIMH TOJBKO omepatop If sBisiercss 00s3aTelbHBIM.
Konctpykuuii else if moxxer ObITh m000€ KOIHMuecTBO, a If u else — Tospko Mo
OJTHOMY.

Enie oivH npuMep yciaoBHOTO onepaTopa:

int a = 100;

if (a >= 100)
f
1

}

vle.Writeline("3nauenne nepemenncit a Bonbwe wnn pasHo 160");

B nanHoM citydae BBIBOJI B KOHCOJIb BBITIOJIHUTCSI TOJIBKO €CJIM a 00JIbIle JTU00
paBHo 100.MHaye yclioBHBIN omeparop HUYEro He BbiBeneT. DUrypHble CKOOKH B
JTAHHOM TPUMEPE MOYKHO OIYCTHTb.

OOparutre BHHMaHHWE, YTO [JI1 TPOBEPKH HAa PABEHCTBO HCIOJIB3YETCs
omeparop ==, a He =. 3HaK «paBHO» ucHojb3yercs B C# 1y mnpucBauBaHUs
3HaueHnd. ClieyeT MOHUMAaTh, YTO YCIOBHOE BBIPAXKEHUE, CTOAIICE B KOHCTPYKITUU
if MoJKHO BO3BpaIIaTh OYJIEBO 3HAYEHUE.

Hamnpumep, cneayromuii yCiIoBHbIN onepaTop Beerja OyAeT BhIMOTHATHCS:

else
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2.2 Onepatop BeIOODA.
CuHTakcuc oneparopa:

switch (nepem)

{
case xoncmanmal.
onepamop _1;
break;
case koucmanma2
onepamop _ 2,
break;
default :
onepamop _ N,
break;
}

B nanHOM omepaTope ocymIecTBIISIETCSI BBIOOp omeparopa (KOTOPBIM MOXKET

OBITh COCTAaBHBIM) B 3aBUCHUMOCTH OT 3HA4Y€HUsI NEepeMEeHHOU nepem . Eciu nepem

paBHA 3HAUCHUIO KOHcmaumal, To BBIMOMHUTCS onepamop _1, ecnu KoHcmanma?2 —
onepamop _ 2, u T.1. Ecu HU OIHO 3HaU€HUE, yKa3aHHOE B KAKOM-JIMOO OImepaTrope
Case, He COBHAJIO CO 3HAYEHUEM nepem, TO BBIIOJHHUTCS ONEpaTop, YKa3aHHBIA B

cekiuu default . BHyTpu kaxaoil ceknuu case cieayeT ykaszaTh omeparop break,
KOTOPBIN TPEOTBpAIIAET MPOBEPKY IPYTUX YCIOBHUH MOCIE BBIMOJHEHUS JAHHOTO
omeparopa. Cremyer oOpaTuTh BHHMaHUE, YTO B CEKIUSIX CaSe  CieayeT
HCITOJIB30BaTh TOJLKO KOHCTAHTHI (TIEPEMEHHBIC HE JIOMTYyCKAIOTCH ).

[Tpumep ucnosabp30BaHKe onepaTopa SWitch ... case:
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// OpraHn3ayvs OTBETa Ha AENCTBXE NOAL30BaTEeNA:
string text = "1 - Busog rpynns \n" +
"2 - Busop damunuum npenogasartensa \n" +

"3 - BuBop HassaHuAa npegmeTa \n" +
"4 - Busoa npuseTcTsua \n";

Console.Write(text + "Bsegure xomamay > ");
int result = Convert.ToInt32(Console.ReadLine());

switch (result)

{
case 1: { Console.WriteLine("WCTH - 101"); break; }
case 2: Console.WriteLine("Huxkonazes Esrenun MsaHoBuwy"); break;
case 3: { Console.Writeline("TexHonoruu nporpammuposanns”); break; }
case 4: Console.WriteLine("Mpueet !"); break;
default: Conscle.WriteLine("HegonycTumuit sapuant !!!"); break;
}

W3yunTte mpecTaBICHHBIN IPUMEP CaMOCTOSTEIILHO.
4. O6opyI0BaHUE U MaTEPUATIBI

Jlis  BhIMONHEHUsT 7abOpaTopHOM paboThl PEKOMEHAYETCS HUCIOIb30BaTh
MEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOIUMHU XapaKTepUCTUKaMu: 64-pa3psaHblil
(x64) nponieccop ¢ TakToBo# yactoror 1 I'T' 1 BeIIe, onepaTtuBHas namsat — 1 ['0 u
BBIIIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINEpaluoOHHAs CUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.
5. YKka3aHus 110 TEXHHUKE 0€3011aCHOCTH

Texanka 0€30MacHOCTH TPHW  BBINIOJHEHUM  J1aOOpaTOpHOM  pabOTHI
OTpeeNsieTCsl OONMICTIPUHATON [IJIsi TOJB30BaTeNIeld TMEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJANTH PEMOHT MIEPCOHATBLHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJlaJeHUue MPOTPaMMHOT0 0OECIICUCHHUS; B ClIydyae HEMCITPAaBHOCTH MEPCOHATBHOTO
KOMITBIOTEpA COOOIIUTh 00 ATOM OOCITY)XMBAIOIIEMY IEPCOHANy J1abopaTopuu; He
KacaThCsl DJIEKTPUYECKHX PO3ETOK METAIUTMUECKUMHU TpeaMeTamH; pabodyee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

paspe€macTCsa BO3JIC IEPCOHAIILHOI'O KOMIIBIOTEPA IPUHUMATD ITUIY, HAITUTKH.



39

6. MeToauka 1 OPSIOK BHIMOJTHEHUS Pa0OThI

1.

Co3z[a171Te KOHCOJIBHOC IIPHUIIOKCHHUEC B COOTBECTCTBUH C AJITOPUTMOM,

Mpe/ICTaBICHHBIM B JabopaTopHoil padote Nel.

2.

Beimonnaute HWHAWBUAYAJIBbHOC 3aIaHUC. Bo Bcex 3aJaHUAX IICPCMCHHBIC

X, Y sBisAIOTCS BCIICCTBCHHBIMHA W BBOAATCSA ITIOJIB30BATCIICM. KomuuecTBo

cJIaraCMbIX TaKXKC BBOAUTCA ITOJIB30BATCIICM. HporpaMMa J0JIDKHA BBIBECTH CYMMY

3aJaHHOT0 4KCJia YJICHOB ITIOCIICA0OBATCIIBHOCTH.

I’IHI[I/IBI/II[ya.]IbHOC 3aJaHHE.

Ilepen BbIMOTHEHUEM 3aJaHUd TPEOYeTCSd CaMOCTOSITENBHO OMNPENEIUTh

3aKOHOMCPHOCTb U3MCHCHUS YJICHOB IIOCJICIOBATCIbHOCTH, YTOOBI IMIPUMCHHUTD IHUKII,

YCJIOBHBIN OmepaTop WM, €CJIM MOTpedyeTcs, onepaTop BbIOOpa.

BapI/IaHT BI)Ipa}KGHI/Ie JJIA BBIYHUCIICHUA
1 sin(Y) sin®(X?) sin’(Y3) sin%(X*)
= + - + -
1-3 3-5 5.7 7-9
2 1 X Y? X3 Y4
Z = — + - + —..
1.3.5 2.4.6 3.57 4.6-8 5.7-9
2 4 6 8
3 Z= X~ _Y + x> _Y +...

1.3 35 5.7 7.9

4 YZ.X Y2 X4 X*.Y¥® X8.y®
Z= — + - +...
2 4 6 8
5 A sin(X)-1g(Y) In(X3)-cos(Y?) sin(X%)-lg(Y®) In(X")-cos(Y*
T 31 } 5] i 7! B
6 X Y? X% y¢
Z=1-_+__—__+___ —... (B3HaMeHarene (akTOopuaN)
2 6 24 120
7 Y-X? X.¥Y® Y.X* X.Y®°
S=-— + — + -...
1-3 2-4 3-5 4.6
8 sin(X?) cos(Y®) sin(X*) cos(Y>)
=1- + - + -
2 3 4 5
9 1 X X2 X3
L=__— + - + ...
1.3 2-4 3.5 4.6
2 4 6 8
10 |, X2 Yt oxe oy

1.3 35 5.7 7-9
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11 X -sin(Y) X3.cos(Y?) X®-sin(Y3) X7-.cos(Y?)
=— + — + —...
1.2 3-4 5-6 7-8
12 X Y3 X? Y’
p=- + — + —...
1.2.3 3-4.5 5-6-7 7-8-9
13 sin(X2)+Y cos(Y3)+X sin(X*)+Y cos(Y°)+ X
=1- + - + -
2 3 4 S)
14 Y24+ X YZ-X* X*4+Y® X®-_Y®
Z= - + — + ...
1-2 2-4 4.6 6-8
15 B cos(X)-sinZ(Y)+cos4(X)-sin3(Y) cos5(X)-sin6(Y)+
1.2 3-4 5.6
16 sin(Y)-X? X-cos(Y®) sin(Y)-X* X-cos(Y>)
=— + — + —...
1.3 2.4 3.5 1.6
17 ,__t9()-ctg(X?)  tg(X)-ctg(v") tg(¥)-ctg(X") tg(X)-ctg(Y")
1.3 2-4 35 4-6
18 1 X Y2 X° Y*
ESE R U
1 2t 31 41 5l
19 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
2w m
20 Y2.X Y?.X% X4.y® X®8.y®
Z= - + - +...
2+1 4-2 6+4 8-6
21 1-cos(Y) Y +cos?(X) X?Z-cos’(Y) Y?3+cos*(X)
Z =1+ — + — +
1.3-5 2.4.6 3.5.7 4.6-8
22 XY YZ-XZ X°-Y3 Y'_X*
Z= — + - +...
1-3 2-4 3-5 4.6
23 1-cos(Y) Y +cos?(X) X?-cos*(Y) Y?3+cos*(X)
Z =1+ — + — +
1.3-5 2-4-6 3-5-7 4.-6-8
24 (XY (Y=-X)* (X=-Y)¥ (Y-X)
Z= - + - +...
1-3 3-5 57 7-9
25 . YZ.sin(X) cos(Y?)-X* sin(X*)-Y® cos(Y®)-X?®
= — + —~ +
2 4 6 8

7. ConeprxaHnue otyeta u ero opma

Otuet 1o 1abopaTopHO paboTe TOHKEH COJIEPKATh:
1. Homep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenu naGopaTtopHoOi pabOTHI.
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3. OTBeTHI Ha KOHTPOJILHBIE BOMIPOCHI.

4. DOxpaHHble (QOpPMBI M JMCTUHI MPOrPAMMHOIO KOJa, IOKa3bIBAIOLIUE
MOPSAZIOK BBIMOJTHEHUS TAO0OpaTOPHOU paboThl, U Pe3yIbTaThl, MOMyUYEHHBIE B XO/€ €€
BBITIOJTHEHUS.

OT4er O BBINOJIHEHUH JIAOOPATOPHOW pabOThl B NMUCBMEHHOM BHUJE CIAETCS

IIPENOAABATEIIIO.

8. KoHTposibHBIE BOMTPOCHI

1. Kak oopmitsieTcs KoMMeHTapHii?

2. OnmumuTe CHUHTAaKCHC YCJIOBHOTO omeparopa. Kakwe dacTh JaHHOTO
orepaTopa ABJISIIOTCS 003aTEIbHBIMU?

3. OnuimTe CHHTAKCUC orepaTopa BbIOOpa. llosicHuTe mouemy clenyer
UCIIOJIB30BaTh onepatop break BHyTpH Kax10ro BEIOODA.

4. MoxHo i ¢ noMomisio for peannzoBats OeckoHeuHbldd 1uKn? [losicHuTe

OTBET Ha ITPUMEpPax.

9. Cniucok nuTeparypsbl

Jly1s1 BBITIOJTHEHMS TaOOpaTOPHOI pabOThI, IPH MOATOTOBKE K 3aIlIUTE, a TAKKe

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

UCTOYHUKHU: [2-4].
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JIABOPATOPHAA PABOTA 5. YIIPABJIEHUE IIOTOKOM
BBIIIOJIHEHMA C UCITIOJIb3OBAHWEM OITEPATOPA [UKJIA FOR

1. [lenb 1 coaepkaHue

Ilens  maGoparopHOW  pabOTBI: HM3YyYUTh  OMEPATOPHI,  MO3BOJISIOIIHNEC
OpraHU30BbIBAThH IUKINYECKOE BHITIOJHEHNUE TPOrPAMMHOTO KOJA.
3agaun 1a00paTOpHOM PabOTHI:

— HAY4YUTHCA IIPUMCHATH OIICPATOP HUKJIA for Bo BiIosKeHHBIX OUKJIaXx,

2. TeopeTnueckas 4acTh

[[ukibl  TO3BOJSIOT  BBINOJHATH  ONPEACICHHYK)  IOCIEIOBATEIbHOCTh
ONEpPaTOPOB A0 TEX IOP, MOKA BBIMOJIHIETCA HEKOTOPOE yCIOBUE. KaxKablil «Kpyr»
BBITIOJIHEHUS ATOTO OJIOKA Ha3bIBACTCS UTEPALIUCH.

CuHTakcuc oneparopa:

for (unuyuanuzamop; ycnosue; umepamop)

onepamop

UHUYUAIU3amMoOp — BBIPAXKEHUE, BBINIOJIHAEMOE IEepel]] IMEPBOM HTepanuei

OHUKIJIA.
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ycnosue — BelpakeHUe OyJIeBOTO THIA, KOTOPOE IMPOBEpSAETCs Hepes KaxIou
utepanueil. Ecim OHO HCTHHHO TO HWTEpauus BBIIOJIHIETCS, HHA4€ — IIUKJ
3aBepuIaeTCs.

umepanop — BbIPAKCHUC, BBITUCIISICMOC ITOCJIC K&)I(I[Oﬁ HUTCPpaAlH.

[Tpumep npumeneHus oreparopa mukia for (mpumep 1):

/%
/

i * BNUMCAUTBD Cymmy uucen oT 1 po 1000

/ B eM MepemMeHHy®, Ko XPaHWT 3SHaJeHW YMMB SMCe)
// OBvasnsem nepemeHHy oTopas xpa aueHue cy cen

System.Int32 Sum = @;
// ObvaBnaem CHEeTYMK UUKNa
int i;

for (i = 1; i <= 1000; i++)
Sum += i;

N3yuuTe KOJ caMOCTOSITENBbHO (co3/aiTe Takyto mporpammy B VS). Emie ogun

IIpUMeEp ISl CaMOCTOSITEILHOTO U3yUeHHS (TIpumMep 2):

/0
" BHMMCANTD Cymmy BCexX yucen, aenauuxca Ha 3 bes ocraTka
* M HAXOQAWMXCA B avanasode ot 1 Ao 1000000

w/

long Sum = @;
int i;

for (1 = 1; i <= 1000000; i++)
if (1 % 3 == 0)
Sum += i;

[Tpumep, oToOpaxkaromuii BO3MOXXHOCTh TPUMEHEHUS uTepaTopa (rmpumep 3):

FE -

* BUUMCAWTE CYMMy BCEXN YMCERN, OenAmMxcA Ha 3 bes ocTaTka
¥ M HaXogAwMxcAa B gWanascHe oT 1 go 1828888

& f

long Sum = 8;
int 1i;

for (1 = 8; 1 <= 18888808; i += 3)
Sum += 1;

OOparute BHUMaHHUE, YTO MPUMEPHI 2 U 3 PEIIAIOT OAHY U Ty XKe 3a7auy.
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3. O0opynoBaHUE 1 MaTEPUATTBI

Jlnst  BeITIOJTHEHUST J1abOpaTOpHOM pPabOTBI PEKOMEHAYETCS HWCIOJIb30BaTh
MIEPCOHABHBIN KOMITBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIi
(x64) npoueccop ¢ TakToBo# yactotor 1 [T u BeIlie, onepaTtuBHas namsath — 1 ['0 u
BBIIIIE, CBOOOJHOE IHCKOBOE TIPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrpoiictBo DirectX 9. IlporpammHoe oOecreueHue: OIEpaliOHHAs CHCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briiie.

4. Yka3zaHus 110 TEXHUKE 0€30IMaCHOCTHA

Texnuka 0€30MacHOCTH TPU  BHINIOJHEHUM  J1abOpaTOpHOM  pabOTHI
OTpeesieTCs OOMIETIPUHATON I TOJb30BaTeNiel MEPCOHANBHBIX KOMITBIOTEPOB.
CaMOCTOSTENHPHO HE TMTPOU3BOAUTH PEMOHT IIEPCOHATHLHOTO KOMIIBIOTEPA, YCTAaHOBKY
U yJlaJeHUue MPOrpaMMHOI0 00ECTeUeHHUs; B CITydyae HEUCIIPABHOCTH MEPCOHATBLHOTO
KOMIIBIOTEpA COOOIIUTH 00 3TOM OOCTYXKHBAIOIIEMy IMEPCOHANy J1labopaTopuu; He
KacaThCsl DJIEKTPUUYECKUX PO3ETOK METALITMYECKUMHU MpeAMeTamMu; padodee MecTo
MOJIb30BATENsl TMIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEP)KAThCS B YHCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMITIBIOTCPA IPUHUMATD ITUIITY, HAITUTKH.

5. MeToiuKa ¥ MOpsIOK BBITTOJTHEHUS PaOOThI

Heobxomumo wmomauduImpoBath NPWIOKEHHE, pa3padOTaHHOE B paMKax
nabopaTopHoit paboTel Ned cnemrronum oOpazom:

1. TlporpamMmma IOJDKHA 3ampOCHTh HMCXOJHBIC JIAHHBIC JUISI BBIYHUCICHUS
BBIPKCHUS.

2. [IporpaMMa BBIYHCIISIET BEIPQXKCHHE U BEIBOAUT PE3YIIbTAT.

3. 3areM mporpamMma CHOBa 3aIpallMBacT BBOJ MCXOAHBIX JAHHBIX M ITUKII

MOBTOPSIETCA.
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C ucnonp3oBaHueM Lukia for opranu3yite yKka3aHHOE MOBEICHUE MPOTrpaMMbl
U CaMOCTOSITEIbHO ONPEJEINTE KOMAaHy, KOTOpasi IPUBEAET K 3aBEPILICHUIO pabOThI
nporpaMmbl  (Hampumep, HaxaTa KiaBuina «EScape», mnosib3oBaTeNb JOJIKEH

OTBETHUTH Ha Bompoc «IIponomkuts?» u T.11.).

I/IHI[I/IBI/II[yaJILHOQ 3aaHue.
B kauectBe HHAWBUAYAJIBHOI'O 3addHUA HCO6XOI[I/IMO N3MCHHUTBb KO H3

nabopaTopHoit paboThl Ne4,

7. Coneprxanue otdera u ero popma

OtyeT no 1abopatopHoii paboTe AOMKEH COJAEPIKATD:

1. HoMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIBLHBIC BOIIPOCHI.

4. DkpaHHbIe (GOPMBI M JHCTHHT MPOIPAMMHOTO KOJa, IOKAa3bIBAIOIIUC
MOPSZIOK BBITIOJTHEHUS JTA00OpaTOPHOW paboThI, U Pe3yJIbTaThl, OJyUYEeHHBIC B X01€ ¢
BBITIOJTHCHHSL.

OT4eT O BBHINIOJHCHHUH JIAOOPATOPHOW pabOTHI B NMHUCHMEHHOM BHC CHACTCS

IIPETOAABATEIIIO.

8. KoHTpoIibHBIE BOMTPOCHI

1. Kak oopmiisieTcss KoMMeHTapHii?

2. B paznene «Teopernueckoe 000CHOBaHME)» MPUBEEHBI puMepsl 1, 2 u 3.
[Touemy B mpumepax 2 u 3 11 MepeMeHHOW SUM BeIOpaH Tun long, XoTs B mpumepe
1 nnst Sum BeIOpaH Tum int? O60CHYHTE OTBET.

3. OnemuTe CUHTAKCUC oreparopa nukia for.

4. MoxHo nu ¢ momotisio for peanmszoBaTh OeckoHeuHbIM 1UKA? [losicHuTe

OTBCT Ha IMpUMCpax.
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9. Cniucok nuTeparypsl

JJis BBIMOTHEHUS 1a00paTOPHOM pabOThI, IPU MOATOTOBKE K 3aIllUTE, a TAKKe

AJIs1 OTBCTAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCS HCIIOJIBb30BATh CJIICAYIIHC

uctounuku: [3], [7].
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JIABOPATOPHAA PABOTA 6. YITIPABJIEHUE IIOTOKOM
BBIIIOJIHEHMA C UCITOJIb3OBAHUEM OIIEPATOPOB WHILE

1. Ilens u copepxanue

Ilens  maGoparopHOW  pabOTBI: HM3YyYUTh  OMEPATOPHI,  MO3BOJISIOIIHNEC
OpraHU30BbIBATH HEMOCIIEOBATEIHLHOE BBHIIIOJIHEHHE MPOTPAMMHOIO KO/JIa.

3agaun 1a00paTOpHOM PabOTHI:

— HAyYUTHCS MPUMEHSTH ONIepaTop MUKJIa ¢ npeaycinoBuem While;

— Hay4UThCS MPUMEHATH ONEpaTop MHKKIa ¢ moctycioueM do ... while.

2. Teopetuueckas 4acTb

Huxkn while moxox ©a for Tem, 4YTO SBIASCTCI KOHCTPYKLHEH C
IIPEABAPUTEIBHON MPOBEPKOM YCIOBHS MPOAOJDKEHN Lukina. Ho cuHTakcuc nukia
while 6o5ee makoHnYeH:

while (ycrosue)

onepamop

B JaHHOM CHHTAKCHCC onepamop MOKCT OBITH COCTaBHBIM OIICpaTOpOM

(rpymima onepaTopoB sI3bIKa, 3aKITI0YCHHBIC B (PUTYpHBIE CKOOKH).
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Cnenyer monumath, 4yto While wmcmonp3yercss nns 3apaHee HEHW3BECTHOTO
KOJIMYECTBA TIOBTOPHBIX BBIIOJIHEHHUH OMIEPaTOPOB.

[Tpumep BeIMONHEHUS NUKIA (TpuMep 1):
* Uaxkn ByaeT BMNONHATBCA NOKa nonb3csatens He sseger O
bool Stop = false;

int chislo;

while (!Stop)

{
Console.Write("Bsegute yucne > ");
chislo = Convert.ToInt32(Conscle.ReadlLine());
if (chislo == 9)
Stop = true;
}

Omnepatop break yke BcTpeuascsi B KOHCTPYKIIUM case oreparopa switch s
BbIxo/a U3 case. Ho break wacto mpumensiercss BuyTpu nukioB for, while u do ...
while. JlanHbIl omepaTop MpephIBacT BBHINOJIHEHHUE IMKJIA U MepefacT yIpaBicHUE
OIepaTopy, CIECAYIOUIEMY 3a [IUKIIOM.

[Tpumep, BBIOIHSIONIMIA TO e caMoe, 4To U npumep 1 (mpumep 2).

J*
i * Uukn ‘5)’1],&" BHNOCAHATBECA NOKa NONb30BaTeE/lb HE BBEAET Y

"/

bool Stop = true;
int chislo;

while(Stop)
1
Console.Write("Beegute wucno > “);
chislo = Convert.ToInt32(Console.Readline());
if (chislo == 0)
: break;
}
CnenyeT O6paTI/ITB BHHUMAHHEC, YTO IIUKII ABJISICTCA OECKOHEYHBIM (J'IOFI/I‘ICCKaH
nepeMeHHas StOp Bcerma sBisieTcss true), HO BBIMOJHEHWE IIMKJIA BCE PAaBHO

IIpEepBETCs, €ClU NoJab30BaTelNb BBeaeT 0.
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Omneparop continue Takke MPUMEHSETCS BHYTPU LIMKJIA — OH OCTaHABIIMBAET
BBINIOJIHEHME TEKYLIEH HTepalud U HEMEMJIEHHO MEpPEXOAUT K BbIIOJIHEHHIO

CHEYIOLIEN UTEpPaLH.

3. O0opyaoBaHUE U MaTepUaIbl

JUis BBINOJNIHEHUsT Ja0OpaTopHOM pabOTBl PEKOMEHAYETCS HUCIOJIb30BaTh
NEPCOHANBHBII KOMIBIOTEP CO CIEAYIOUIUMHU XapaKTepUCTUKaMU: 64-pa3psiaHblii
(x64) mporieccop ¢ TakToBoit yactoroit 1 I'T' u BhIIIe, onepatuBHas maMsath — 1 '0 u
BBIIIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OIEpaluoHHas CUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brimre.

4. Yka3zaHus Mo TEXHUKE 0€30ITIaCHOCTH

Texnuka 0€30MACHOCTH TPU  BBIMOJHEHUW  JIAOOPATOPHOUW  PabOTHI
OTpeensieTcs] OOIENPUHATON IS TIOJIB30BATENIC MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIbHO HE TTPOU3BOJANTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJIeHue TMpoTrpaMMHOT0 00ecriedeHns; B CiIydae HEMCIPABHOCTH MEPCOHATHLHOTO
KOMITBIOTEPA COOOIIUTH 00 ATOM OOCTY>KHUBAIOIIEMYy TEPCOHANy JabopaTopuu; He
KacaTrbCsl DJEKTPUYECKUX PO3ETOK METAIUTMUYECKUMHU TpeIMeTaMu; padouee MecTo
MOJIb30BATENsI TMIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAThCS B YHCTOTE; HE

paspemiacTcCsda BO3JIC IICPCOHAIBHOI'O KOMITIBKOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOJIHEHUS pabOThI

1. CosznaliTe KOHCOJILHOE MPUIIOKEHNE B COOTBETCTBUU C aJITOPUTMOM,
MpeCTaBJICHHBIM B JIabopaTopHOi padote Nel.
2. BeimonHuTe UHAMBHAYATbHOE 3a/aHre. Bo Bcex 3aganusax nepeMeHHbieX,

Y sBASAIOTCS BCIICCTBEHHBIMHN W BBOJATCA IIOJIB30BATCIICM. KoauuectBo
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cJIaraeMbIX MOJIb30BaTeIeM He BBOAUTCS. [IporpamMma momkHa paboTaTh CIeIyonuM
obpazom:
— MOJIb30BATEII0 BEIBOJAUTCS MpUrialieHue Ha BBoa X u Y
— T10J1630BaTeIb BBOAUT X U Y
— MporpamMMa HauMHAET PacyeT CyMMBI, IIPH 3TOM BBIBOJMUTCS PE3yJIbTaT
pacyera, IOJIyYEHHBIN Ha KaXKI0W UTEPALH;
— CHayaJjia BBIBOAUTCS HOoMep uteparuu (1) u cymma 1-ro ciaraemoro,
3aTeM IporpaMma OCTaHaBJIMBACTCS U XKAET BBOAA KOMaH/bI mojb3oBaTels (1
— IPOJ0JDKUTH, O — MPEKPATUTH pacyeT);
— €CJIM TI0JIB30BaTeb MPO0JDKAET, BHIBOJUTCS HOMEp HTeparuu (2) u
cCymMMa 2-X cllaraéMbIX M CHOBa MpOrpaMma >KJeT KOMaHJbl MO0JIb30BaTels, U
T.1.

3. HporpaMMa HC A0JI’KHa UCITIOJIB30BAaTh NUKII for.

NupuBuayajibHoe 3a1aHKe.
Ilepen BbIMOTHEHHEM 3aJlaHUsl TPEOYETCS CaMOCTOSTENIBHO OMpPEACTUTh
3aKOHOMEPHOCTh M3MEHEHUS YJICHOB MOCIIECOBATEILHOCTH, YTOOBI IPUMEHUTD ITHKI,

YCJIOBHBIN OTIEpaToOp WU, €CIIM TOTpedyeTcs, onepaTop BeIOOpa.

Bapuant | Beipakenue 1151 BBIYACICHUSA
1 X Yz X3 y¢
Z=1-_—+ -+ —... (B3HaMeHarene (akTOopuanN)
2 6 24 120
2 Y-X2 X.¥Y3 Y.X* X.¥°
S=-— + — + —...
1.3 2-4 3-5 4.6
3 sin(X?) cos(Y3) sin(X*) cos(Y?)
=1- + — + —...
2 3 4 3)
4 1 X X2 X3
L=__— + - + ...
1.3 2.4 3.5 4.6
2 4 6 8
> Z:X _Y +X _Y +...
1.3 35 5.7 7.9
6 X -sin(Y) X3.cos(Y?) X>°-sin(Y®) X7'-.cos(Y?)
=— + - + —
1.2 3-4 5-6 7-8
7 X Y3 X Y’
p=-— + — + —...
1.2.3 3-4.5 5-6-7 7-8-9




o1

8 sin(X?)+Y cos(Y®)+X sin(X*)+Y cos(Y®)+ X
=1- + - + -
2 3 4 5
9 Y24+ X YZ-X* X*4+Y® X®-_Y®
Z= - + — + ...
1.2 2-4 4.6 6-8
10 i = sin3(Y)+sin5(X2) sin7(Y3)+sin9(X4)
13 3-5 5.7 79
11 1 X Y? X3 Y4
Z= — + - + -
1.3.5 2.4.6 357 4.6-8 5.7-9
2 4 6 8
12 Z:>< _Y +X _Y +...
1.3 3-5 5.7 7-9
13 YZ. X YZ.X* X4 Y® XB.YS
Z = — + - +...
2 4 6 8
14 _sin(X)-1g(Y) In(X?®)-cos(Y?) sin(X®)-Ig(Y3) In(X")-cos(Y*)
T 3! j 51 " 7! o
15 . cos(X)+‘Y‘ cosZ(Y)+‘X‘ cos3(X)+‘Y‘ cos4(X)+‘Y‘
T u a T aw a
16 1-cos(Y) Y +cos?(X) X?-cos*(Y) Y?3+cos*(X)
Z =1+ — + — +...
1.3-5 2-4-6 3-5-7 4.-6-8
17 X-Y Y?-X? X®-Y® Y*-_X*
Z= — + - +...
1-3 2-4 3-5 4.6
18 1-cos(Y) Y +cos?(X) X?-cos’(Y) Y?3+cos*(X)
Z =1+ — + — +...
1.3-5 2-4-6 3-5-7 4.6-8
19 (X=Y)Z (Y-X)* (X=-Y)¥ (Y-X)
Z= — + - + ...
1-3 3-5 5-7 7-9
20 . Y2.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- + — +...
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 46
23 __tg()-ctg(X®) tg(X)-ctg(Y?) _tg(¥)-ctg(X®) tg(X)-ctg(Y*) _
13 2.4 3-5 4.6
24 1 X Y2 X3 Yy
= _ - 4+ - 4+ —...
1 2t 3t 41 5l
25 YZ2.X Y?.X% X%.y® X®&.ye®
Z= - + - +...

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

OTyeT 1o J1abopaTopHOii paboTe AOIKEH COACPKATh:

1. Homep u Ha3BaHue J1a00paTOpHOM pabOTHI.

2. llenun naGopaTtopHoOi pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, IOKAa3bIBAIOIINE
MIOPSITOK BBITTOJTHEHUS J1a00paTOpHOM pabOThI, U Pe3yIbTAThI, TIOJYUYCHHBIE B XO/€ €€
BBITIOJIHCHHUS.

OT4eT O BBINOJHEHUHU JTAOOPATOPHOM PabOTHI B MUCHMEHHOM BHJIE CHAETCS

IIPETIOAABATEIIIO.

8. KoHTpoJibHBIE BOMTPOCHI

1. Kakoii nukin ayuqire while unu for?

2. OnummTe CHHTaKCcHC oneparopa while.

3. OnumuTre CHUHTAKCUC YCIOBHOTO omeparopa. Kakuwe wyactu JgaHHOTO
oriepaTopa SBJISIOTCS 00s3aTeIbHBIMU?

4. OnuiuTte CUHTaKcUc omeparopa BbiOOpa. llosicHuTe mouemy ciemyer
UCTIOJIb30BaTh onepatop break BHyTpH Kax10ro BEIOODA.

5. [Nosicuute Ha3HadYeHKe oniepaTopoB break u continue.
9. Cniucok muTeparyphl
J171s1 BBIIOJTHEHHUS JTAOOpaTOPHOH pabOThI, IPU MOATOTOBKE K 3aIllMTE, a TAKKe

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJB30BATH CIACAYIIHC

ucrounuku: [3], [7].
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JIABOPATOPHAA PABOTA 7. YIIPABJIEHUE [IOTOKOM
BBIIIOJIHEHMA C UCITIOJIb3AOBAHUWEM OIIEPATOPA DO ...WHILE

1. [lenb 1 coaepkaHue

[lens nabGopatopHOil  pabOTHI: HW3YUUTh  OINEPATOPHI,  IO3BOJIAIOIIUE
OPTraHMU30BBIBAThH HETIOCIIEIOBATEILHOE BBITTOJHEHUE MPOTPAMMHOTO KOJIa.

3agaun 1a00paTOpHOM PabOTHI:

— HayYUTHCS MPUMEHATH ONEpaTop MUKIa ¢ moctycioueM do ... while.

— U3YYUTh 0COOCHHOCTH omnepartopa do...while;

— HAY4YUThCS HCMOJB30BaTh omneparop uukia do...while mus pemenus

IMPAKTHUYCCKUX 3ada4.

2. TeopeTnueckas 4acTh

Hukn do ... while momHOCTBIO MOBTOPSET (PYHKUMOHAIBHBIE BO3MOMXHOCTH
while, HO mpenmnonaraer MPOBEPKY YCIOBUS OKOHYAHHS IIMKJIA TOCJE BBITTOJHEHUS
Tena nukiaa. To ecTh OJIOK OMepaTopoB Teja IMKIa BCETJa BBIMOJHUTCS XOTS Obl
OJIUH pas3.

CuHTakcuc orneparopa:
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do

onepamop (onepamoput)

}

while (ycrosue);

[Tpumep ncnosbp30BanHus HKUKIIA (TpuMep 1):

[ * Uuxn ByaeT BHNONMATHCA NOXA NONBSOBATEND HE BBEJET

bool Stop = false;
int chislo;
do
A
1
ole.Write("Bseaute uncno > ");
chisle = Convert.ToInt32(Console.ReadlLine());

if (chislo == @)

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

3. O0opynoBaHUE U MaTepUATTBI

e
9

Jlnst  BbITIOJIHEHUST J1a0OpaTOpHOM pabOThl PEKOMEHAYETCS HCIOJIb30BaTh

4. Yka3zaHus 0 TEXHUKE O0E30I1aCHOCTHU

Texanka  0€30MACHOCTA TPU  BBHITOJHEHUU

nabopaTopHOU

MEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIii
(x64) nponeccop ¢ TakToBoi yactoroi 1 I'T'1 u BeImIe, oneparuBHas nmamsath — 1 ['0 u
BBIIIIE, CBOOOJHOE AMCKOBOE IMPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepaluoHHAs CUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beime.

paboTHI

ompenenseTcss OOMENPUHATON ISl MOJb30BaTeIed MEPCOHAIBHBIX KOMITHIOTEPOB.
CaMoCTOSITENIbHO HE MPOU3BOAUTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAHOBKY

" yJaJICHHUC ITPOTPpaMMHOIO O6CCHequHﬂ;B ClIydac HCUCIPABHOCTH IICPCOHAIIBLHOI'O
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KOMIThIOTEpa COOOIIMTE 00 3TOM OOCITY>KMBAIOIIEMYy TEPCOHATY TabopaTopuu; HE
KacaTbCsl DJIEKTPUYECKHX PO3ETOK METAIUIMUECKUMHU TpeaMeTamu; padbodee MecTo
MOJI30BATENsl MMEPCOHAILHOTO KOMIBIOTEPA JIOJDKHO COJCPXKAThCS B YHUCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA IPUHUMATD ITMITY, HAITUTKH.

5. MeToauka v OpsIOK BBITIOJHEHUS Pa0OThI

1. CoznaiiTe KOHCOJBHOE MPHIOKEHUE B COOTBETCTBHHM C aITOPHUTMOM,
MpECTaBICHHBIM B JIabopaTopHOU padote Nel.
2. BrinonauTe nHAMBUyallbHOE 3a7aHue. Bo Bcex 3aaHusIX MepeMeHHbIC
X, Y SBISIOTCS BEIIECTBEHHBIMM M BBOJATCS TOJib30BareseM. KoaudecTBo
cJIaraéMbIX MOJb30BareyeM He BBoauTcs. [Iporpamma fgomkHa paboTaTh CieIyOmuM
obpazom:
— TI0JIb30BATEIII0 BHIBOJUTCS IIPUTJIAIICHHE Ha BBOJL X U Y
— TI0JIb30BaTeNIb BBOJAUT X U Y
— MporpamMMa HauMHAET PacyeT CYMMBbI, IIPU 3TOM BBIBOJUTCS PE3yJIbTaT
pacyera, MOJIY4EHHBIM Ha KaXKI0M UTEpAllnH;
— CHayayia BbIBOAMUTCS HoMep urepanuu (1) u cymma 1-ro crmaraemoro,
3aTeM MporpamMma OCTaHABIIMBACTCS M JKJIET BBOJA KOMaH/IbI ToJib3oBaTes (1
— IPOJIOJKUTH, 0 — MPEeKpaTUTh pacyer);
— €CJIM TOJIb30BaTeb MPOJ0JKAET, BHIBOJUTCS HOMEp uTeparuu (2) u
CyMMa 2-X CJIaraéMbIX W CHOBA Iporpamma >KIET KOMaHJbI MOJb30BaTeNsl, U
T.1.

3. [TporpaMMa He J0JIKHA MCITOJIB30BaTh 1K for nau while.

NuauBuayajabHoe 3a1aHKeE.
HeoOxoaumMo MCHONAb30BaTh WHAMBUAYAIbHOE 3aJaHuE W3 JIabopaTOpHOU

paboThr Neb.
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7. Coneprxanue otdera u ero popma

OTyeT 1o J1abopaTopHOii paboTe AOIKEH COACPKATh:

1. Homep u Ha3BaHue J1a00paTOpHOM pabOTHI.

2. llenun naGopaTtopHoOi pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OpMBI M JUCTUHT MPOTPAMMHOIO KOJQ, MOKa3bIBAIOIIUE
MIOPSIJIOK BBITTOJTHEHUS J1a00paTOpHOI pabOThI, M pe3yJbTaThl, MOTYUYCHHEIE B XOI€ €€
BBITIOJIHCHHUS.

OT4eT O BBINOJHEHUHU JTA0OPATOPHOM PabOTHI B MUCHMEHHOM BHJIE CHAETCS

IIPETIOAABATEIIIO.

8. KoHTpoJibHBIE BOMTPOCHI

1. Kakoii nuki gydire do...while uau while?

2. OmummTe cuHTaKcuc oneparopa do...while.

3. OnummMTe CUHTAKCUC YCJIOBHOTO omepatopa. Kakwe wactu JaHHOTO
oriepaTopa SBJISIOTCS 00s3aTeIbHBIMU?

4. OnumuTe CUHTAaKCUC omepatopa BbelOopa. llosicHutre mnodemy clenyer
UCTIOJIb30BaTh onepatop break BHyTpH Kax10ro BEIOODA.

5. Onemmmre cuaTakcuc oneparopa do ... while.

6. [Tosicuute Ha3HadYeHKe onepaTopoB break u continue.
9. Cniucok nuTeparypsl
J11s1 BBIIOJTHEHUS JTA0OpAaTOPHOW pabOThI, IPU MOATOTOBKE K 3aIUTE, & TAKXKE

IJIs1 OTBCTA HAa KOHTPOJIBHBIC BOIIPOCBI PECKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

UCTOYHUKH: [6-8].
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JIABOPATOPHAS PABOTA 8. KITACCBHIL. CTPYKTVYPBL

1. [lenb 1 coaepkaHue

Llens mabopaTtopHOi pabOTHI: M3YYUTh CTPYKTYPY U NPUHITUIBI OOBSBICHHS
KJIACCOB, OCBOUTH TEXHOJIOTHUIO CO3/IaHUSI K3EMIUISIPOB KJIACCOB (0OBEKTOB).

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCS OOBSIBIATH KIACCHI,

— HAYYUTHCS CO3/1aBaTh OOBEKTHI KJIACCOB;

— HAY4YHUTbHCA pa60TaTI) C ITIOJEIMHM JaHHBIX 1 MCTOJaMH KJIACCOB.

2. Teopetuueckas 4acTb

2.1 Knacchl ¥ CTpYKTYpBHI.

Kiacc — 370 TMI TaHHBIX, OOBbEIUHAIONINI TaHHBIE U METOJIbI UX 00paOOTKH.
Knacc — 310 monbp3oBaTenbCcKUil 11a0J0H, B COOTBETCTBUU C KOTOPBIM MOKHO
co3gaBaTh 00BEKTHL. TO €CTh KJIacC — 3TO MPABUIIO, IO KOTOPOMY OYAET CTPOUTHCS
00bekT. Cam Ki1acc He COACPKUT JaHHBIX.

OOBekT Kiacca (PK3EMIUIAp Kiacca) — MepeMeHHas Tuna kiacc. OOBEeKT

COZIEPKUT JAHHBIE U METOJbl, MAHUITYJUPYIOIINE dTUMH AaHHbIMU. Kiace
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ONpENeNsieT, KaKhe JMJaHHbIE COAEPKUT OOBEKT W KakuM o00pa3oM OH HMHU
MaHUITyJIUPYET.

Bce 4ro cripaBensvBO 71 KJIACCOB MOYKHO PacIpOCTPAHUTH U HA CTPYKTYPHI.
OTiinyMe COCTOUT B METOJE XPAaHEHHUS OOBEKTOB JAHHBIX TUIIOB B ONEPATUBHOM
MaMSTH: CTPYKTYPBI — 3TO THUIIBI 10 3HAYEHUIO, OHU PA3MEIAIOTCS B CTEKE; KIIACChI —
3TO CCBUIOYHBIE THUIIBI, OOBEKTHI KJIACCOB pa3MemarTcs B Kyde. CTpyKTypbl He
IOJJICP>KUBAIOT HACIIEOBAHME.

CTpyKTypbl IPUMEHSIOTCS AJIs PEJCTaBICHUs HEOOIbIINX 00EMOB TaHHBIX.
OObsBIIEHUE CTPYKTYp HPOUCXOIUT C HCIIOJIB30BAHMEM KIIIOUEBOTO cioBa Struct,
0OBSIBIICHUE KJIACCOB — C TIOMOIIBIO KIIFOUEBOTO CJIoBa Class.

[Ipumep oOBsIBICHUS Kiacca:

/ OBbvABNEHWE KNacca

public class

f
1

/ LaHHbe-yneHs KNnacca
/ LOCTYynHHE Ha yposHe 3K3emnnapa

public int a;

public float b__;

public string fio;
/ HocTynHoe TOAbXO Ha YpOBHE KNacca

private boecl IsOK;

private double precision;

}
IIpu co3maHuuM Kak KIJIacCoOB, TAK U CTPYKTYP, UCIIOJIB3YETCS KIIFOYEBOE CIOBO
New, Hanpumep:

s obj = new MyFirstClass();

2.2 CtpykTypa Kiacca.

I[aHHBIe n (1)YHKI_II/II/I, OOBSIBIIEHHBIE BHYTpHU KJlaCCa, HA3bIBANOTCA YJIICHAMH
kiacca (class members). JIoCTymHOCTh 4JIEHOB Kjlacca MOKET OBITh OMHMCaHa Kak
public, private, protected, internal v internal protected.

2.2.1 JlaHHBIC-YJICHBI.
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JlaHHBIE-WIEHBI — 3TO TE€ CTPYKTYpbl BHYTpPM KJacca, KOTOpPBIE COAEpKaT
JTaHHbIE KJIacca — MOJIsl, KOHCTAHThI COOBITHSL.
[Tons — o210 MIOOBIE NEpPEMEHHBIE, accouuupoBaHHblE C KiaccoM. [locne
CO3/IaHUsl JK3EMIUIIpa Kjacca K IOJIAIM MOKHO 0Opamiarbcs C HCIOJIb30BaHHEM

cunTakcuca , Hanpumep: Umsllona UmsO0bekTa.

MyFirstClass obj = new MyFirstClass();

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

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

AHaJIOTHYHBIM 00pa3oM C KIACCOM AaCCOIMHUPYIOTCS KOHCTaHTBHI.

CoObITHs OyIyT paCCMOTPEHBI B CJIEIYIONTUX TAOOPATOPHBIX paboTax.

2.2.2 OyHKIUU-YJICHBI.

OYHKIUHU-WICHBI — O5TO YJEHBI, KOTOpbIE OOECHEUYNBAIOT HEKOTOPYIO
GyHKIMOHATIBHOCTD JJII MAaHUIYJMPOBAHUS JTAHHBIMU KiaccoB. OHM AenATcs Ha
CIIEYIOIINE BUIBI: METOJIbI, CBOMCTBA, KOHCTPYKTOPHI, (PMHAIU3ATOPHI, ONEpAIH U
WHJICKCATOPBI.

Metoabr (method) — 3To QyHKIMHK, acCONMUPOBAHHBIE C OMNPEACICHHBIM
kmaccoM. Kak W [aHHBIE-WICHBI, MO YMOJYaHWIO OHH SBISIOTCA  YJICHAMH
sk3emMIuIsipa. OHU  MOTYyT OBITh OOBSBIEHBI CTATUYECKUMH C  [OMOIIBIO
moudukaTopa static.

CgoiictBa (property) — 3To HaOOPHI PYHKITUH, KOTOPHIE MOTYT OBITH TOCTYITHBI
KIIMEHTy TaKUM >Ke crnocoboM, Kak oOmenoctynueie mois kimacca. B C#
MIPETYCMOTPEH CIEIUAIbHBIN CUHTAKCHUC ISl peanu3allud YTCHUS U 3alkCH CBOWCTB
JUTSL KJIACCOB, TIOOTOMY TMHCAaTh COOCTBEHHBIE METOJbl C UMEHAMH, HAUNHAIOIIMHICS
Ha Set u Get, He noHagoOuTCs. [locKONBKY HE CYHIECTBYET KaKOTO-TO OTAEIIbHOTO
CUHTaKCHUca JJi1 CBOMCTB, KOTOPBIM OTJIMYan Obl UX OT HOPMAaJIbHBIX (DYHKIIHA,
CO3/IaeTCs WJUTIO3UsI OOBEKTOB Kak peajbHBIX CYIIHOCTEH, MPEAOCTaBISIEMbBIX
KIIUEHTCKOMY KOJTy.

Konctpykrops! (CONnstructor) — ato crenuanbHbie (QyHKIMH, BHI3BIBAEMbBIC
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aBTOMATUYECKHM MpPH HHULMANH3AIUM O0BbekTa. VX uMeHa coBmamarwT ¢
UMEHaMH KJIaCCOB, KOTOPHIM OHH TPUHAJUICKAT, U OHM HE MMEIOT THUIIa BO3BpaTa.
KoHCTpyKTOpHI MOJIe3HBI AJIs1 MHUIMATU3aMY TIOJIeH Ki1acca.

®dunanuzaTtopsl (finalizer) MOX0XK Ha KOHCTPYKTOPHI, HO BBI3BIBAIOTCS, KOT A
cpena CLR omnpenensier, yTo 00beKT 00JbIIe HE HYKeH. OHU UMEIOT TO K€ UMS, YTO
U KJIaCcC, HO C MPEALIECTBYIOIIUM CUMBOJIOM THIIbJBI (~). IIpencka3zars TouHO, KOraa
OyzAeT BbI3BaH (DUHATIN3ATOP, HEBO3MOXHO.

Omnepanuu (operator) — 3To mpocreinme aeldcTBUSA Bpoje + win -. Korma BeI
CKJIaJpIBacTe JIBa LIEJBIX YKCIIA, TO, CTPOrO TOBOPS, NMPUMEHSETE Olepanuio + K
nenbiM. OnHako C# TO3BOJIIET yKa3aTh, KakK CYIIECTBYIOLIUE OIepanuu OyayT
paboTaTh ¢ MOJIH30BATEIILCKUMHE KJIaccaMU (Tak Ha3bIBaeMasi Tieperpy3ka onepanuil).

Wunexcaropsr (iNAEXEr) MO3BONAIOT HMHIACKCHPOBATh OOBEKTHI TAaKUM IKE
cr10co00M, KaK MacCHB MU KOJIJIEKITHIO.

B nanHoi#t nmaGoparopHoii paboTe paccMaTpUBaIOTCS TOJIBKO METOJBI Kjlacca —
3TO (PYHKIUH, ACCOLMMPOBAHHBIE C ONPEIEICHHBIM KIIACCOM.

B C# oObsiBaeHne MeToAa Kilacca COCTOUT M3 crnelnudukaropa JOCTYITHOCTH,
BO3BpAIaeMOT0 3HAUYEHUS, IMEHU METO/Ia, CIIHCKa (hOpMajbHBIX MapaMeTpPOB U Teia

METO/1a:

[Moougpuramop] mun eozepama uma memooa ([cnucox napamempog|)

! meno Memooa

1
s

Hampumep, 106aBuM MeTo 161 1151 00BsIBICHHOTO paHee kiaacca MyFirstClass:
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// ObwABneHne wnacca
public class MyFirstClass

J/ LaHHwe-4neHw Knacca

// DocTynHue Ha ypoBHE SKIeMnnApa
public int a;

public float b__;

public string fio;

// DocTynHue TONbKO Ha ypoBHE Knacca
private bool IsOK;
private double precision;

/7 MeTog 4NnA WHHLUMEAWMSAUMW HEKOTOPHX NoAel knacca
public void InitClassMembers(int pA, flecat pB_ , string pFic)

i

: a = pA;

. b_=pB_;
E fic = pFio;
¥

// MeTog, BOSBpPaLEMWWMA SHAYEHWE BHYWCNEHHOE Ha OCHOBE NoNeld knacca
public int GetAbsA()

{
}

_ return Math.Abs(a);
h
CuHTaKCcHC BBI30Ba MCTOJ0B aHAJIOTHUYCH CUHTAKCUCY O6paH_[€HI/I$I K JaHHBIM-

YJICHaM.

MyFirstClass obj = new MyFirstClass(};
obj.InitClassMembers({18, ®.8F, "Hoswwos M.E.™);

int abs_a = obj.GetAbsA();

B nmamnom mnpumepe merton InitClassMembers He Bo3Bpamaer HUKaKHX
JAHHBIX, HO TpeOyeT meperaadyr eMy (paKTHUYECKHUX IapaMeTpoB. B cBoio ouepens,
meton GetAbSA BosBpalaer 3HaueHuWe THMa INt M He MpeanoiaracT HUKAKUX
rapaMeTpoB.

B o6miem citydae mapaMeTpsl MOTYT MepeaBaThCs METOLY JIMOO 10 3HAYCHUIO,
an60 1o cceutke. Korma mepemMeHHas mepenaeTcss MO CCHUIKE, BBI3BIBAEMBIA METOJ
MoJIy4aeT caMy TEpPEeMEHHYI0, IOATOMY JIFOOble W3MEHEHHS, KOTOPhIM OHa
MOJIBEPTHETCS BHYTPU METOJa, OCTAHYTCS B CHJIE TIOCNE €ro 3aBepiieHus. Ho ecnm
nepeMeHHas MmepeaacTcsl Mo 3HAYCHUIO, BBI3BIBAEMBI METOJ TOJy4aeT KOIHIO ATOM

NEPEMEHHOH, a 3TO 3HAYUT, YTO BCE U3MEHEHHS B HEH M0 3aBEPILIEHUU METOa OyayT
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yTepsiHBL. [[7151 CTIOKHBIX THUTIOB JAHHBIX Mepeaada Mo cChlike Oomee 3 PpekTrBHA U3-
3a 0OJBIIOT0 00beMa JaHHBIX, KOTOPBIH MPUXOJUTCS KOIMUPOBATH MPH TEpeaayde 1o
3HAYCHUIO.

Ecnn we ykazano oOpatHoe, To B C# Bce mMapaMmeTpbl IepeaaroTcs IIo
3Ha4YeHUI0. TeM He MeHee, MOKHO MPUHYIUTEIIBbHO MepeIaBaTh 3HAUCHHUSI IO CCBHUIKE,
JUTSL 9€TO MCIIONIb3yeTcs KitodeBoe ciioBo ref. Ecnu mapamerp nmepenaercs B METOM,
BXOJHOM apryMeHT ATOro MeToaa cHabkeH mpedukcom ref, To gro0bie M3MEHEHUS
ATOU MEPEMEHHOM, KOTOPBIE CIETAeT METO/I, OTPA3ATCS Ha NCXOTHOM OOBEKTE.

B C-nomo6HbIX si3b1Kax (GYHKIIMU YaCTO BO3BpAIIaloT 00Jee OJHOTO 3HAYCHUS.
D10 obecreynBaeTcs MPUMEHEHUEM BBIXOJHBIX MapaMETPOB, 32 CUET MPUCBAUBAHUS
3HAQYEHUH MEPEMEHHBIM, MEPEIaHHBIM B METOJ IO cChUIKe. YacTo mepBOHAYAIBHOE
3HAQYCHUE TAKUX MEPEMEHHBIX HE Ba)XXHO. OTH 3HAUYCHUs MEpPE3alUCHIBAIOTCA B
GyHKITUH, KOTOpas MOXKET Jake He oOpaiiaTh BHUMaHHS Ha TO, YTO B HUX XPaHUIOCH
MEPBOHAYAIIBHO.

beuio Obl ynoOHO wucmonbs30BaTh TO ke cornamenue B C#. Opnako B C#
TpeOyeTcsi, YTOOBI MEepeMEHHbIE ObUIM WHUIIMAIM3UPOBAHBI KAaKUM-TO HAYaJIbHBIM
3HAQYCHUEM IMepe]l TeM, Kak K HUM OyJeT BBITIOJIHEHO oOparieHue. XOoTsS MOXKHO
WHULMAIM3MPOBATh  BXOJIHBIC  IEPEMEHHBIE  KaKUMHU-TO  OSCCMBICICHHBIMU
3HAYCHUSIMH JI0 Tlepefadyd X B (YHKIMIO, KOTOpas HAMOJHUT WX OCMBICICHHBIMHU
3HAQYEHUSIMHU, STOT MPHUEM BBITVISIAUT B JIyUIIEM CIydae WU3JIUIIHUM, a B XYAIIEM —
cOMBaOIIUM C TOJKY. TeM He MeHee, CyHIeCTBYyeT crocod oOoWTH TpeboBaHUE
koMnuiiAaTopa C# OTHOCUTENIBHO HAYaJIbHOW MHULIMATU3AIMA IEPEMEHHBIX.

DTO NOCTUTAETCS KIIFOYEBBIM clIOBOM out. Korja BXOHOM apryMeHT cHaOXeH
npepukcoM OUL, STOMYy METOAYy MOXKHO TepefaTh HEMHUITHATH3UPOBAHHYIO
nepeMeHHy. IlepeMeHHast mepeaercs Mo CChUIKE, MOATOMY JIFOObIE M3MEHEHUS,
BBITIOJTHEHHBIE METOJIOM B MEPEMEHHOM, COXPaHSIOTCS MOCJE TOr0, KaK OH BEPHET
ympasieHnue. KiroueBoe ¢jioBo OUt Tak)ke JODKHO YKa3bIBAThCS MPU BBI30BE METO]1a
— TaK K€, KaK MPH ero ornpeJeIcHuN.

YacTUUyHbIE KJIACCHI.
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KimroueBoe cioBo partial (gacTHuHBIA) TO3BOJSET ONPEISIUTh KJacc,
CTPYKTYpy WM HUHTepdeic, pacnpeneleHHbd 10 HeckonbkuMm (dainam. Ho
CUTYaIlNH, KOTJa MHOKECTBY pa3padOTUYMKOB TPeOYyeTCsl JOCTYI K OJHOMY U TOMY
K€ KJaccy, WIH K€ B CHUTyallMM, KOrJa HEKOTOPBIA T€HEepaTop KoAa TEHEPUPYET
4yacTh Kjacca, Takoe pas3fiefieHHe Kjacca Ha HECKOJBKO (DaljloB MOXKET OKa3aThCs
none3nsiM.  KimoueBoe cioBo partial mpocto momemiaercs mepen  KIIaccoM,
CTPYKTYpOH W UHTEpdErcoM.

CraTtnyeckue Ki1acchl.

Cratuueckuil knacc (yHKIMOHAIBHO NPEICTABIAET COOOM TO ke caMoe, YTO U
KJIACC C NPUBATHBIM CTATHYECKUM KOHCTPYKTOpoM. Co31aTh 3K3EMIUIAP TaKOTO
KJlacca HEBO3MOKHO. Ecnu ykazaTh KIIIOUEBOE CIIOBO static B OOBSIBJICHHM Kiacca,
KOMITUJIATOp OyAEeT TapaHTUpOBaTh, YTO K 3TOMY KJAacCy HHUKOrga He OyIyT
100aBJICHbl HECTATUYECKUE YJICHBI.

Kiacc Object.

Rnaccer .NET wusHauanpHO yHacienoBanbl oT System.Object. daktudeckwu,
€CIM MpU OMNpEAeSIEHUH HOBOTO Kiacca 0a30BBIM KiacC HE YKa3aH, KOMIIWISATOP
aBTOMATHYCCKH MpeAroaraet, 4o oH Haciemyercs ot Object.

[IpakTyeckoe 3HA4Y€HUE ATOrO B TOM, YTO IMOMHUMO METOJOB M CBOMCTB,
KOTOPBIE MPOrPAMMUCT OMPEAEISIET CAMOCTOSITENIbHO, TAKKE MOSABISIETCA JOCTYH K
MHOXECTBY  OOIIENOCTYNHBIX M  3allMIICHHBIX METOJOB-UJICHOB, KOTOpbIC
omnpenenensl B kiacce Object. 3TH METOBI MPUCYTCTBYIOT BO BCEX OMpPENEIIsIEMbIX

Ki1accax.

3. O0opynoBaHUE 1 MaTEPUATTBI

Jlnst  BBITIOJIHEHHST JTabOpaTOpHOM pabOTBI PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHAJILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTePUCTUKaMH: 64-pa3psiTHbIH
(x64) nponeccop ¢ TakToBo# yactoror 1 I'T' u BeImE, oneparnBHas mamsath — 1 'O u

BBIIIIE, CBOOOTHOE JUCKOBOE MPOCTPAHCTBO — HE MeHee 1 [0, rpaduyeckoe
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ycrpoiictBo DirectX 9. TlporpamMHoe oOecrieueHue: OINEpalMoOHHAs CHUCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Brite.

4. Yka3aHus o TEXHHUKE 0€30IMacHOCTH

Texnuka  ©0€30MacHOCTH TPHU  BHINOJHEHHH  JIaOOPATOPHOM  pabOTHI
OIpeeIsICTCS OOIICIPUHATON I TOJIb30BaTeliel MEPCOHAIBHBIX KOMIIBIOTEPOB.
CaMOCTOSITEIPHO HE TTPOU3BOJANTH PEMOHT MEPCOHATBHOTO KOMIIBIOTEPA, YCTAHOBKY
U yJaJeHUE MPOTPaMMHOT0 00CCTICUCHHUS; B CITydae HEHCIIPABHOCTHU MEPCOHATBHOTO
KOMITBIOTEpA COOOIIUTh 00 3TOM OOCTYKHBAIOIIEMy IEPCOHANTY JadopaTopuu; He
KacaThCs DJIEKTPUUCCKUX PO3ETOK METAUITMYCCKUMHU TPEIMETaMH; padodee MeCTo
MOJIB30BATENSI TIEPCOHATBLHOTO KOMITBIOTEPA JIOJDKHO COJIEPKAThCS B UUCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOTI'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOJIHEHUS pabOThI

1. Co3zmaiiTe KOHCOJIBHOE TIPHIIOKEHHE B COOTBETCTBHHM C QJITOPUTMOM,
MpeCTaBICHHBIM B JIabopaTopHOi padoTe Nel.

2. V3yunte mnpuMep BBHITIOJHCHUS 3a7aHUs, TPEACTABICHHBIA B JaHHOM
paszene.

3. BeimomHuTe MTHANBUAYATEHOE 3aaHue. 3aJaHNsI OPUCHTHPOBAHKI Ha padoTy
C KJIacCaMH.

IIpumMep BbINOJIHEHUSA 3aJaHUS.

Pazpaborare kmacc g mpencrtaBiieHHss  oObekTa  «IIpsMoyrosbHBIM
napayienenunen». Peanusyilite Bce HEOOXOAMMBIC MO JaHHBIX (3aKPBITHIE) H
METO/IbI IIO3BOJISIIOIIE:

— YCTAHaBJIUBATh U CUUTHIBATH 3HAUYCHUS MTOJIEH JTAHHBIX;

— BBIYHCIIATH 00bEM MIPSIMOYTOJILHOTO TIapaJlJIe/IeTUIE 1A,

— BBIYHMCIIATH IUIOLIAAb IOBEPXHOCTH MPAMOYTOJIBHOTO MAPAIIIEIENUIIEA;

— BBIBOJUTH MOJIHYIO HH(POPMAIUIO 00 00BEKTE B KOHCOJIb.
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Pemenue ganHO# 3agadyM COCTOMT U3 ABYX 9TanoB: OOBSIBIIEHHE KjIacca

Parallelepiped u memoHcTpals HCIOIB30BaHMS 00bEKTa JAHHOIO Kilacca.

[TomHBIA TUCTUHT TPUMEPA:

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

—Inamespace LR_Three

1

- class Parallelepiped

1

{
}

{
}

// TMonAa gadHex NpefcTasnAAwT CTOPOHH Napannensnuneia
private double a, b, c;

J// MeTogw AgnA YCTEHOBKM 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; }

/f MeTopg gnA BwuWcneHwA obbema NpAMOYroABHOTC Napannenenvnega

public

double GetV()

return a * b * c;

Iy MeTog ONA BMYWCASHWA nnowagW NOBEPKHOCTH NpAMOYroNeHOrC napannenendnens

public

double GetS()

return 2 * (a *b+b *c+a* c);
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: /f MeTop gns swBoga nonHod wHbopMmauwn ob obbeKTK B KOHCONB
- : public weid PrintFullInformation()

1
Str‘ing S‘tl"' = w :|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|::|:'\I“n w +
: : : : " #\n" 4
§ e 0BBEKT NpAMOYTOABHWA Napannenenuneg "o+
: - *\n" +
: : : : 0 s s s ke ok e ok s s ol ok ke ol o ol e ok ol ke ok o ke ol e e ol ke e o ok ol e s sk ke ol o ok e o o e ok o ke ok e 1P J.
: Console.Writeline(str);
E Conscle.Writeline("CTopoHu npAamoyronbHoro napannenenunega:in™ +
: ' "BucoTa = {@}%\n "+
: "anuHa = {1}"+
: "wnpuna = {2}", a, b, c);
E Consocle.Writeline("00wem napannenenwnega pased {8}", GetV());
E Conscle.Write("Mnowage nosepxHocTw pasHa {8}", GetS());

P}

}

- class Program
i
- ; static wvoid Main(string[] args)

o

: : Consocle.Title = “MpamoyronbHuid napannenenuneg™;

: : Conscle.ForegroundColor = CenscleColor.Yellow;

: : Consecle.BackgroundColor = ConscleColor.Red;

: : Console.Clear();

E E Parallelepiped p;

E E p = new Parallelepiped(};

: : p.5et_a(l@.5);

p.Set_b(25.67);

{1 p.set_c(4e);

E E p.PrintFullInformation();

E E Consocle.Readkey();

'

}

B nanHoM mpumepe HE0OX0auMO OOpaTUT BHMMAaHHUE Ha TOT (pakT, YTO BCE
BBIUMCJICHHSI BBITIOJHSIOTCSA BHYTpH Kiacca. Meroa Main CoepKUT TONBKO BBI30BBI
METOJI0B KJIACCa, TO €CTh BCS peau3alisi CKpbITa.

B pe3ynbTare BBINOIHEHUS IPOrpaMMbl OTOOPA3UTCS CIEAYIOIIEE KOHCOIBHOE

OKHO C BBIBOJIOM MH(OpMALIIH:



67

-

B ' [pAMoyroneHbIi Napasnenen1nes = | B

DEbEKT NPAMOYroAbBHEH NapasAeAenynen

CTDDDHH NMpAMOYr o ALHOr0 NapasAASAEnNMNEena -

OeberM napasaaeAenudnepa pased 10781 .4

Maowaps noeepxHocTH pasHa 3432.67

25.67
10

I/IHIII/IBI/IIlyaJ]I)HOC 3aJaHHE.

CrpoexTupyiTe Kiacc, HalmoJHUTE ero TpeOyeMoil (pyHKIIMOHAIBHOCTHIO,

IPOJIEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

BapuanTt

BBIpa)KCHI/IC JJIs1 BBIYMCIICHU A

1.

Knacc «Illap». Peanu3oBarb BBOJA W BBIBOJ MOJIEM JaHHBIX,
BBIUMCJIEHHE O00beMa, JTUaMeTpa W IUIOMIAJU MOBEPXHOCTH, a TaKKe
BBIBOJI MH(OopMauu 006 00bEKTeE.

Kmacc «Ky06». Peanu3zoBaTh BBOJ ¥ BBIBOA TMOJEH JTaHHBIX,
BBIYUCIIEHHE 00BhEMA, TIJIONIAAN TOBEPXHOCTH, JITTMHBI AUArOHAJIU, a
TaKke BbIBOJ MH(pOpMaIK 00 00BEKTE.

Knacc «Cdepa». PeanmuzoBaTh BBOA U BBIBOJ TMOJEH JTaHHBIX,
BBIYHMCIICHHE 00beMa, JNMaMeTpa M IUJIOMIATU TOBEPXHOCTH, a TaKKe
BBIBOJI HH(pOpMaIUK 00 0OBEKTE.

Knacc «Touka B mpoctpancTBe». PeannzoBaTe BBOJA M BBIBOJ IOJIEH
JAHHBIX, BBIUHUCIEHUE PACCTOSIHUS J10 BBEICHHOM I0JIb30BAaTEIEM
TOYKH, PACCTOSIHUA OT Hayaja KOOPAUHAT, a TAKKE BBIBOJI
uHdopmaiuu 00 oOBEKTe.

Knacc «I'paduk y=Xx». Peann3oBarb BBOJ MU BBIBOJ MOJEH JaHHBIX,
BBIUMCJICHHE UWHTerpajia (QyHKOMH oT a g0 b (BBogsTcs
M0JIb30BaTesIeM), JIMHBI OTpe3ka GpyHkiuu oT (a, y(a)) xo (b, y(b)), a
TaK>ke BBIBOJ MH(MOpMAIINH 00 0OBEKTE.

Knacc «Illap». Peanu3oBaTte BBOJ H BBIBOJ IIOJIEM JTAHHBIX,
BBIUHCJICHHE 00BbeMa, TUaMeTpa W IUIOMIAJHd ITOBEPXHOCTH, a TaKXKe
BBIBOJI MH(popMauu 006 00bEKTe.

Knacc «Matpunia MXN». Peanu3zoBaTh HMHHITMATU3AIMIO 3JIEMEHTOB
MaTpHUIBl CIYYalHBIMH YHCJIAMH, BBIBOJ, MATPHIILI, HAXOXKICHHE
MaKCHUMaJbHOTO ¥ MHHMMAJIFHOTO JIEMEHTOB, a TaKK€ BBIBOJ
uHpopmaiuu 00 0ObeKTe.

Knacc «IIpssMoyronbHblii TpeyroibHUK». Peann3oBath BBOJ U BBIBO/I
MOJICH JAaHHBIX, BBIYUCICHUE THIIOTEHY3bI, IUIOMIAIA M IepUMeTpa, a
TaKXe BbIBOJ HH(popMaIu 00 00bEeKTe.
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Kmace «Otpe3ok». Peanmm3oBaTh BBOJ W BBIBOJA IIOJICH JTaHHBIX
(KoopauHATHI HAYaJla ¥ KOOPAMHATHI KOHIIA OTPE3Ka), BEIYMCIICHUE
JUTMHBI, PAaCCTOSTHUI Hadyaja U KOHIIA OTpe3Ka OT Hayaia KOOpJIWHAT, a
TaKk)ke BbIBOJ MH(MOpMaIu 00 00bEKTe.

10.

Knace «lununnp». Peanu3zoBath BBOA W BBIBO IMOJICH NaHHBIX,
BBIUMCIICHHE O00beMa, IUION[aJd TOBEPXHOCTH, a TaKXe BBIBOJ
uH(popMaluu 00 0ObEKTeE.

11.

Knacc «PoM0». Peann3oBatb BBO/ 1 BBIBOJ MOJICH JaHHBIX (AMAroHaIN
poM0a), BBIUMCIIEHHE IUIOIIAAM, I[EPUMETpa, a TakXKe BBIBOJ
uHpopMaIu 00 0ObEKTeE.

12.

Knacc «Touka B mpocTtpaHcTBe». Peannm3zoBaTe BBOJ W BBIBOJ IMOJIEH
JAHHBIX, BBIUYMCICHHE PACCTOSHUS JI0 BBEICHHOW MOJb30BaTEIEM
TOYKH, PACCTOSIHUSL OT Hayajaa KOOPAUHAT, & TAKKE BBIBO/
uHpopmaiuu o0 oOBEKTe.

13.

Kinace «['paduk y=3x+5». Peann3oBaTs BBOI M BBIBOJ MTOJICH TaHHBIX,
BBIUMCIICHUE WHTerpaiga ¢ynkmmu ot a g0 b (BBomsrcs
M0JIb30BaTejIeM), JUIMHBI oTpe3ka ¢yHkiuu ot (a, y(a)) mo (b, y(b)), a
TaK>Xe BbIBOJ MH(OpMaIMK 00 0OBEKTE.

14.

Knace «Marpuma MXN». Peanu3oBarh WHHIHMATH3AIUIO SJIEMEHTOB
MaTpUIIBI  CIIYYaHBIMH  YHCJIAMH, BBIBOJ TPAHCIIOHUPOBAHHON
MaTpUIIbI, HAXOXKJACHUE CPEIHETO apu(PMETHUECKOTO BCEX JIEMEHTOB,
a Takxe BbIBOJ MH(pOpMaIuu 00 00beKTe.

15.

Knacc «Otpesok B mpocTpaHcTBe». Peann3oBaTh BBOJ M BBIBOJI MOJIEH
JaHHBIX (KOOpAMHATHI Hayajla W KOOPJAMHATHI KOHI[A OTpE3Ka),
BBIYMCIICHHE JIJIMHBI, PACCTOSIHUI Havalla U KOHIA OTpe3Ka OT Hayajia
KOOPJIMHAT, a TaKXe BbIBOJI MH(opMaiuu 00 00beKTe.

16.

Kinacc «I'paduk y=X-10». PeanuzoBats BBOJ M BBIBOJ MOJIEH JaHHBIX,
BBIUUCIICHHE MHTerpasia (QyHKmu oT a A0 b (BBogsTCA
MoJIb30BaTesIeM), JUTHHBI oTpe3ka ¢yHkimu ot (a, y(a)) mxo (b, y(b)), a
TaK)Ke BBIBOJ] HH(pOpMaIuu 00 0ObEKTE.

17.

Kimacc «Matpunia MXN». Peanu3zoBaTh MHHITMATU3AIMUIO 3JIECMEHTOB
MaTPHIBl  CIIYYalHBIMM  YHCJIAMH, BBIBOJ  TPAHCIIOHHPOBAHHOM
MaTpPHIIbI, HAX0XKICHUE U BBIBOJ CPEAHETO apU(PMETHIECKOTO
2JIEMEHTOB B KaXKIOM CTOJIOLIE.

18.

Knacc «Ky06». PeanuszoBatb BBOJ U BBIBOA TOJIEH JIaHHBIX,
BBIUHCJICHHE 00BeMa, TUIOMAId MOBEPXHOCTH, JJIMHBI JHArOHAIH, a
TaK)Ke BbIBOJ MH(pOpMaLui 00 0ObEKTE.

19.

Kmacc «Cdepa». PeanmuzoBaTh BBOA M BBIBOA TMOJied JaHHBIX,
BBIYHCIICHHE O00beMa, JuaMeTpa W IUIOMIQJd MOBEPXHOCTH, a TaKXKe
BbIBOJI UHPOpMauu 00 00BbEKTeE.

20.

Knacc «Touka B mpoctpancTBe». Peann3zoBaTe BBOJ M BBIBOJ MOJIEH
JAHHBIX, BBIUHMCIIEHUE PACCTOSIHUS JI0 BBEICHHOM IOJIb30BAaTEIEM
TOYKH, PACCTOSHMS OT Hayana KOOPAMHAT, @ TAKXKE BBIBOJ
uHpopMaiuu 00 0ObEKTeE.
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21, Knacc «I'paduk y=x». Peann3oBath BBOA M BBIBOJ TIOJCH IaHHBIX,
BBIUUCIICHHE UWHTerpaga GyHKIMM OT a Jjgo b (BBomarcs
0JIb30BaTeNIeM), IIHHBI oTpe3ka pyukuuu ot (a, y(a)) mo (b, y(b)), a
TaKk)ke BbIBOJ MH(MOpMaIu 00 00bEKTe.

22, Krnacc «Touka B mpocTpaHcTBe». Peann3oBaTh BBOJ M BBIBOJ IOJICH
JAHHBIX, BBIYUCIICHUE PACCTOSIHUS 10 BBEACHHOW IIOJIb30BaTEIIEM
TOYKH, pACCTOSHUS OT Hadajla KOOPJAWHAT, a TakKKe BBIBOJ
uHbopMaIuu 00 0OBEKTE.

23. Knacc «I'padux y=-x». PeanuzoBaTh BBOJ M BBIBOJ MOJICH JAHHBIX,
BBIYUCIICHHE UWHTerpajga ¢QyHKIMM OT a Jjgo b (BBomarcs
0JIb30BaTeNIeM), IIHHBI oTpe3ka pyukmuu ot (a, y(a)) xo (b, y(b)), a
TaK)ke BBIBOJ] MHGOpMAIIHK 00 O0BEKTE.

24, Knacc «dumunap». Peann3oBath BBOJ M BBIBOJ IOJEH JAHHBIX,
BBIUMCIICHHE O0OBEeMa, TUIONIAT TIOBEPXHOCTH, a TakKe BBIBOJ]
nHpopmanuu 00 00bEKTE.

25. Kiacc «Otpe3ok B mpocTpaHcTBe». Peann3oBaTh BBOJ U BBIBO/I IOJICH

JaHHBIX (KOOpAMHATHI Hauyajda M KOOPJAMHATHI KOHIIA OTpEe3Ka),
BBIUHCIICHHUE JIJIMHBI, PACCTOSIHUI Hayaia W KOHIAa OTpe3Ka OT Hayaia
KOOPJIMHAT, & TAKX€E BbIBOJ HH(pOpMAIMK 00 00BEKTE.

7. Coneprxanue otdera u ero popma

Otuert 1o 1abopaTopHO paboTe TOHKEH COJIEPKATh:

1. Homep 1 Ha3BaHUE Ta00OpaTOPHON pabOTHI.

2. llenn maGopatopHoii pabOTHI.

3. OTBeTHI Ha KOHTPOJBHBIE BOMPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKAa3bIBAIOIINE

MOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOM pabOThI, U Pe3yJIbTaThl, MOJYUYCHHBIE B XOJ1€ €€

BBITTOJIHCHUA.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOThl B MUCHMEHHOM BHJIEC CIACTCA

MpernoaaBaTcCino.

8. KoHTpoJibHBIE BOMPOCHI

1. Yrto Takoe ximacc?

2. Yto Ttakoe cTpykTypa? Uem cTpyKTypa oTiIM4yaeTcs oT kiacca?
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. Uro Takoe unensl kinacca? Kakue rpyIibl 4ieHOB Kiacca Bbl 3HaeTe?
. Kakne Tunel 4ieHOB-1aHHBIX BbI 3HAaeTE?

. Kakue tunel pyHKIMII-4I€HOB KJacca Bbl 3HaeTe?

. Kak momeHsaTh OBCT (1)0Ha B KOHCOJIbHOM HpI/IJ'IO)KGHI/II/I?

3

4

5

6. Kak moMeHsTh IBET TeKCTa B KOHCOJIBHOM MPHIIOKEHUH?

7

8. Kakue MmoaudukaTopsl JOCTYITHOCTH YJICHOB KJlacca Bbl 3HaeTe?
9

. Kakoe xirroueBoe c10BO UCTIONB3YeTCs ISt CO3/IaHusI 00beKTa Kiacca?
9. Criucok nuTepaTypsl
Jl71s1 BBIIOJTHEHUS JTA0OpaTOpHOU pabOoThI, IPU MOATOTOBKE K 3allMTE, & TAKKE

I OTBETAa HaAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HMCIIOJIb30BATH CIICAYIIIUC

HCTOYHUKU: [8].
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JIABOPATOPHAA PABOTA 9. KOHCTPYKTOP KIJIACCA. IIEPEI'PY3KA
KOHCTPYKTOPOB KJIACCA.

1. [lenb 1 coaepkaHue

[enb mabopaTtopHOil pabOThI: MOHATH MPUHIUIIEL PA0OTHI KOHCTPYKTOpA.
3anaun 1abopaTopHOM pabOTHI:
— HAy4UTHCS OOBSABISTh KOHCTPYKTOP Kilacca;

— HAy4YUThCA CO3/1aBaTh IIEPErPyKEHHbIE KOHCTPYKTOPHI.

2. TeopeTnueckas 4acTh

KoncTpykTOp — 3TO METOA Ki1acca, KOTOPBI HE BO3BpALIAET 3HAYCHUSI U UMEET
TO K€ camMoe HMs, 4YTO M Kjacc. EciM KOHCTPYKTOp Kiacca HE OIpeaesieH
MPOTPAMMUCTOM SIBHO, TO KOMITHJIATOP CO3JACT KOHCTPYKTOP IO YMOJIYAHHUIO.

KoHCTpyKTOpBI MOAUUHSIIOTCS TEM >KE€ TpaBUiiaM TMEpPerpy3kd, 4TO U BCE
METO/IBI.

B C# nonnepxuBaeTcs neperpy3ka METOJOB — TO €CTh MOYKET CYIIECTBOBATh

HECKOJIbKO BEPCUM OJIHOIO METOZA, HO C pPa3HbIMH CHUTHATypaMH (METOHbI
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OTJIMYAIOTCS KOJMYSCTBOM M / WJIM THUIIOM IapameTpoB). UToOBI meperpy3nuTh METOI,

IIpOCTO OOBABIAIOTCS MCETOAbI C OAMHAKOBBIMHA UMCHAMHU, HO PA3HBIMH CUTHATYpPaAMH.

3. O0opyaoBaHUE U MaTepUabl

Jlnst  BeITIOJTHEHUST JTabOpaTOpHOM pPabOThI PEKOMEHAYETCS HWCIOJIb30BaTh
MIEPCOHABHBIN KOMITBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIi
(x64) iporieccop ¢ TakToBo yactotoi 1 I'T'1y u BeIIe, oneparuBHas mamMsath — 1 6 u
BbIIIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrpoiictBo DirectX 9. Ilporpammuoe obecreueHue: OIepaliOHHAs CHCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beimre.

4. Yka3zaHus M0 TEXHUKE 0€30IIaCHOCTH

Texnuka 0€30MacHOCTH TPU  BHINIOJHEHUM  J1abOpaTOpHOM  pabOTHI
ompeeNsIeTCs OOMIETPUHATON I TOJb30BaTeNiel MEPCOHANBHBIX KOMITBLIOTEPOB.
CaMOCTOSTENHPHO HE TPOU3BOJANTH PEMOHT MIEPCOHATLHOTO KOMIIBIOTEPA, YCTAaHOBKY
U yJlaJeHue MPOrpaMMHOI0 0OECTICUCHHUS; B CITydyae HEHUCIIPABHOCTH MEPCOHATHLHOTO
KOMIIBIOTEpA COOOIIUTH 00 3TOM OOCTYKHBAIOIIEMy IMEPCOHANYy J1abopaTopuu; He
KacaThbCsl DJIEKTPUUYECKUX PO3ETOK METALITMYECKUMHU MpeaAMeTamMH; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMITIBIOTCpPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOIHEHUS pabOThI

1. Jlns BBIMOTHEHUS J1aOOpaTOpHOU pabOThl HEOOXOAMMO MOIUDHUIIMPOBATH
MIPWIOKEHUE, TOYYCHHOEC B PE3YJITaTe BBHITIOJHEHUS WHIWBUIYAIBHOTO 3aaHUs
nabopaTtopHoit pabotsr Nel3.

2. Mopudukamus CBOIUTCA K CIEAYIOIIEMY: HEOOXOAUMO OOBSIBUTH U

POJIEMOCTPUPOBATH UCIIOJIb30BaHUE 3-4 MEepErpyKEHHBIX KOHCTPYKTOPOB Kjlacca.
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7. Coneprxanue otyeTta u ero popma

OtyeT no adopatopHoi padboTe AOIKEH COAEPIKATD:

1. Homep u Ha3BaHue J1a00paTOpHOM pabOTHI.

2. e mabopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DkpanHble (OpMBI M JMCTUHI MPOTPAMMHOIO KOJAQ, IOKa3bIBAIOLIUE
NOPSAZOK BBIMOJIHEHUS JAOOpaTOpHOM pabOThl, U PE3yJIbTaThl, HOJYyUYEHHBIE B X0/1€ €€
BBITIOJTHEHHSL.

OT4er O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MUCBMEHHOM BHUJE CIAETCs

IIpCIoaaBaTCino.

8. KoHTposibHBIE BOMTPOCHI

1. Yrto Takoe kiacc?

2. Yto Takoe KOHCTPYKTOp Kiacca?

3. Uto Takoe neperpy3ka MeTOI0B?

4. MoxeT 11 OIWH KOHCTPYKTOP KJacca BBI3BIBaTh JIPYrod KOHCTPYKTOp?
[Ipexxne yeM oTBeuaTh MONPOOYWTE peanu3oBaTh TakKOW BHI3OB B CBOEM

pa3pabOTaHHOM KJIacce.

9. Cniucok muTeparyphl

J1y1s1 BBITIOJTHEHHS TaOOpaTOPHOM paboOThI, MPU MOJATOTOBKE K 3aIUTE, a TAKKE

IJIs1 OTBCTAa HAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCS HCIOJIB30BATH CIICAYHIUC

uctouHuku: [7-8].
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JIABOPATOPHAA PABOTA 10. MHOT'OMOYJIBHBIE [TPMJIOXXEHU A

1. [lenb 1 coaepkaHue

[lenr mabopaTopHOW pabOTHI: HAYYUTHCS MPOCKTHPOBATH KOHCOJBHBIC
IPUIIO’KEHUSI HA OCHOBE HECKOJIBKUX COOPOK.

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCS YNPABJIATh HECKOJBKHUMHU pa3padaThIBAEMBIMHU IPOEKTAMH B
OJTHOM PEIICHUU;

— Hay4HUThCS OpPraHUW30BBIBATH B3aMMOJICUCTBHE HECKOJIBKUX MOJYyJeH

IMPHIIOKCHU .

2. TeopeTnueckas 4acTh

B tepmunonorun TtexHonorudeckoil miargopmel .NET He wucnonb3yercs
MOHSATHE «HUCTONMHsAeMbli (aiim». [TomoOubie daiinbr (*.dIl win *.exe) xapakTepHsbI
JUTSL KOMOWJISITOPOB HEOE30MaCHOTO KO/A.

B texnonorun .NET ucnonssyercs Tepmun «cobopkay. COOpka — 3T0 MOAYJIb,
B KOTOPOM XPaHUTCS KOMIWJIMPOBAHHBIN yIpaBisieMbli koa. OHa moxoka Ha

KJaccuueckuii ucronaseMbii daiin (*.exe) wam dll-oubimoTeky, HO UMEeT BaXKHOE
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CBOMCTBO — OHa MOJHOCTHIO cebst omuchiBaeT. COOpKM coaepkaT MeTaJaHHBIE,
KOTOpBIE€ BKJIIOUAIOT B ce0s cBeleHUs 0 cOOpke U 000 BCEX OMPEIECIEHHBIX BHYTPU
Hee Tumax, Merogax M T.J4. COopka MOXET OBbITh YacTHOW (IOCTYMHOW TOJBKO
OJHOMY TIPUJIOKEHUIO) WIN pa3AeasieMoil (JOCTyHmHOM J000MYy TPHIIOKEHUIO
Windows).

B mpenpiaymux  nabopaTopHbIX — paboTax — CTyA€HTaM  Mpeaiarajoch
CHPOEKTUPOBATh KOHCOJbHBIE NPUIIOKEHUS, KOTOpPbIE MPEACTABIAIOT COOOit
OJTHOMOYJIbHBIE TIPUIIOKEHUS — EXE-(aiiibl.

B nmannoit maGopaTopHoii paboTe TpeOyeTcsi CIPOCKTUPOBATH MPHUIIOKECHUE,

KOTOpPOE COCTOUT M3 HECKOJIBKUX COOPOK (0JMH MOAYJb — (ailn *.exe, ocTaabHbIe —

dll).

3. O0opynoBaHUE B MaTePUAITBI

Jlis  BhIONHEHUsT 7a0OpaTopHON pabOoThl PEKOMEHAYETCS HUCIOIb30BaTh
NEPCOHAIBHBIN KOMIBIOTEP CO CIEAYIOLIMMHU XapaKTepUCTUKaMU: 64-pa3psiaHblil
(x64) npoueccop ¢ TakToBol yactotoit 1 I'T'11 u BeIIe, onepatuBHas namsath — 1 ['0 u
BBIIIE, CBOOOJHOE MAMCKOBOE IMPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepaluoHHAs CUCTEMa

WINDOWS 7 u Beimre, Microsoft Visual Studio 20112 u Brimre.

4. Yka3zaHus M0 TEXHUKE 0€30IIaCHOCTH

Texnuka O€30MACHOCTH MpPU  BBINOJHEHUU  JIAOOpAaTOpHOW  pabOTHI
orpenensercss OOMIETIPUHATON A MOJb30BaTeNel MEepCOHANBHBIX KOMIBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOJIUTH PEMOHT MEPCOHATIBHOIO KOMIBIOTEPA, YCTAHOBKY
U yJaJIeHue TporpaMMHOT0 00eCredeHHs; B CiIydae HEUCIPABHOCTH MEPCOHATHLHOTO
KOMIIBIOTEpPA COOOIIUTH 00 3TOM OOCIY>KMBAIOIIEMYy INEpcoHally jabopaTtopuu; He

KaCaTbCA JJICKTPUYCCKUX PO3CTOK MCTANIMYCCKHMH IPCAMCTAMU, pa60qee MECTO
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MMOJIL30BAaTCJIA IICPCOHAIBHOI'O KOMIIBIOTECPA JOJIKHO COJACPIKATHCA B YACTOTEC, HC

pa3pemacTCsa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

5. MCTOI[I/IKa " IIOPAO0K BBIIIOJIHCHU A pa6OTLI

Jlnst  BeImonHEHUs JabopaTopHON PabOTBI  CIPOEKTUPYEM  CIICIYIOIIEe
IPUIIOKEHUE:

Tpebyetcs pazpaborathb MPUIIOKEHUE-OTIPOC. [Tosp30Barento
MOCITIEZIOBATEIBHO 3aJAl0TCS BOMPOCHI, 32 KAXKIbI BapHaHT OTBETAa HAUMCISIOTCS
ornpeneneHHble 6aiel. [locie 3aBepieHust Ompochl BHIBOJAUTCA CyMMa HaOpaHHBIX
O0ajsioB U Kakoe-mubo pes3tome. Takass mporpamMmMa MOXKET HCIOJIb30BaThCS IS
OILICHKU OCTaTOYHBIX 3HAHUH B (pOpMeE TECTUPOBAHMUS, IJIsi COCTABICHUS OTIPOCOB, JJIs
camMo00ceJ0BaHus U T.11.

[lepen Havamom co3gaHusl MPUIOKEHUS, TO €CTh NEPe] HEMOCPEACTBEHHBIM
IPOrpaMMHUPOBAHUEM, HEOOXOJIUMO ONPENETUTHCSA: KaKhe OOBEKTHl U SBJICHHUS
MpPEIMETHOW 00JIaCTU U CBSI3U MEXKIY HHUMH JOJDKEH BBISIBUTH IMPOTPAMMHUCT.
OuyeBUAHO, YTO ITO:

— BOIIPOC;

— OTBET (HECKOJBKO JIJISl KQXKIOTO BOIIPOCA);

— 0aJIJT COOTBETCTBYIONINN KOHKPETHOMY OTBETY;

— WTOTOBBIE PE3IOME WM OIEHKHU, KOTOPHIE BBIBOJSATCS B 3aBUCHMOCTH OT
KOJIM4eCcTBa HAOpaHHBIX OAJIIOB.

Brtopoe, 4To HE0OXOAMMO caenaTh OCYIECTBUTh (PU3UUECKYIO JEKOMIIO3HIINIO
JAHHOTO TIPWJIOKEHHS, TO €CTh CKOJBKO OTACIBHBIX MOAYyJel OyaeT comepx aTh
NpUJIOKEHNUE. B 1aHHOM cityyae:

— 1-p1if MOZIyJIb B BUJE (pailiia *.exe [UIsl 3aImycKa MPHIIOKEHNUS;

— 2-oui moaynb B Buze ¢aiina *.dll, conepxamuit Bonpockl 1 OTBETHI;

— 3-uit monynb B Buae Qaitna *.dll, comepxammii cooOmenust o pe3yiabTaTax

TeCTUpOBaHUs (0mpoca).
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Jlexommo3unius, jiorudeckas u (usmdeckas, 3aBepiieHa. (s peammzarm
IIPJIOKCHUS HEOOXO0IMMO BBITIOJIHATH CIICAYFOIIHE MIaTry:
1. Cosznmaiite koHCOJNBHOE TpmwiIoxkeHue B cpene MS VS (mpoekT Ha3oBUTE
Quiz). Ilocne BBINIOTHEHUS BCEX HEOOXOMMMBIX JeWCcTBUM okHO Solution Explorer

IIPUMET CIIECAYIOINNA BU:

Solution Explorer v X

L@ D E]
L Solution 'Quiz' (1 project)
4 7 Quiz

<d| Properties

«J References

<] Program.cs

Pucynox 15.1 — CtpykTypa 0IHOMOAYJIHOTO MPUIIOKEHHUS.

B okHe oTtoOpakeno omno pemienue (Solution) ¢ umenem «QUiz» u oauH
NpoeKT B pamkax pemieHus (¢ umeHeMm «Quiz»). IIpoekT conmepxut (aiin Koja
Program.cs, B koTtopom ompeneicHa ¢yHkius Main., DTotr npoekt Oyaer
OTKOMIHJIUPOBaH B (haiin Quiz.exe (To ecTsb (aii 11 3amycKa).

2. Coszmaaum emie oawH (aiim B pamkax mpoekta QUiz, KoTOpeIii Oyaer
conepkath kiacc Testing, MO3BOJSIOMINN PEATM30BBIBATh JIOTUKY TECTUPOBAHUSA, TO
€CTh BBIBOJ] BOIIPOCOB B ONPEICICHHOW TMOCIICIOBATEIHLHOCTH, BBOJA BEIOOpa
MoJIb30BaTeNsl M T.1. JIJIsl 3TOro BBI30BEM KOHTEKCTHOE MEHIO mpoekTa (puc. 13.2) u

CO311aIMM HOBBIH (haiin ¢ umeHem Testing.cs
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Solution Explorer

New Ttem...
Existing tem...

New Folder

Windows Form...

B @ L EE

User Control..,

&

Component...
7§ Class...

8]  New JavaScript...
Al  New Styleshect...

Ctrle Shift+ A
Shift+Alt+A

Sheft+ Alt-C

3
@

Build

Rebuild

Clean

Publish...

Live Web Preview

Add

Add Reference...

Add Service Reference.

Add Library Package Reference...
View Class Diagram

Set a< StartUp Project

Debug

Add Solution to Source Control...
Cut

Remove

Rename

Unload Project

Open Folder in Windows Explorer
Nsight User Properties
Properties

Ja® 2 E S

£8 .5 Solution 'Quiz’ (1 project)

Ctrl« Alt+ Enter

Ctrl= X
tri=¥

Del

AltsEnter

Wl Properties
i References
¥ Program.cs

Pucynox 15.2 — JIo6aBieHuss HOBOTO Kjacca K MPOEKTY.

[Tocne BhIMONHEHUS JaHHOTO neicTBus B okHe Solution Explorer cocras

npoekTa u3MeHutcs (puc. 15.3).

3 Solution 'Quiz’ (1 project)

4 [P Quiz

=d| Properties
-3 References
)] Program.cs
#] Testing.cs

Pucynok 15.3 — [IpoekT ¢ HecKoIbKUMU (aiijiaMu UCXOTHOTO KO/Ia.

Ha nannom atarne kinace Testing He COAepKUT HUKAKOM JIOTHKH.

3. Cosmaaum BTOpoii Moaynb B Buae dll-6ubamorexn, koTopas Oymer

COACPIKATL BOIIPOCHI U OTBCTHI. I[JISI 9TOTI'O BBI3BOBEM KOMAHAY KOHTCKCTHOT'O MCHIO

pemenus Quiz (puc. 15.4).
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JEd
L2l 7] Sahitian 'Quiz' a provject]

%% Build Solution F6
Rebuild Solution perties
Clean Solution o
oot i gomes
Configuration Manager...
New Project... Add »
Existing Project... Set StartUp Projects...
New Web Site... [£¥ Add Solution to Source Control...
Existing Web Site... M  Paste Ctrl-V
2 New Item... Ctrl+Shift+A Rename
2 Existing Ttem... Shift+Alt-A [J Open Folder in Windows Explorer
4 New Selution Folder 2 Properties Alt+Enter

Pucynox 15.4 — Jlo6aBnenue npoekra K pernieHuto VS.

4. B mosIBUBIIIEMCS TMAJIOTOBOM OKHE BbiOepeM Tun mpoekta «Class Library»,

B KaueCTBE MMEHU IpoekTa ykakeM «Task» (puc. 15.5)

r = ™y
Add New Project [ 2 [t
Recent Templates {.NET Framework 4 v ] Sort by: [Default - l | Search Installed Templi 2 ]

Installed Templates - T Visual C#
5 - _c#| Windows Forms Application Visual C# PSR
4 Visual C# il = A project for creating a C# class library
Windows —= (.dll)
Web .9” WPF Application Visual C# =
Office
Cloud =cf Console Application Visual C#
Reporting e
SharePoint 3 % ASP.NET Web Application Visual CZ
Silverlight =
Test -ch| Class Library Visual C#
WCF
Workflow 3 ASP.NET MVC 2 Web ApplicationVisual C#
Other Languages E H=C
Othies Pinject Types ;’” ASP.NET MVC 3 Web ApplicationVisual C#
Database .| =¢
Online Templates ! VC“ Silverlight Application Visual C# -
Name: Task
Location: D:\University\YuTaembie gncumnannbl\TexHonorum nporpammuposar v
T

Pucynok 15.5 —JloGaBneHre OMOIMOTEKH KIacCOB K perieHuio QUuiz.

[Tocne nobaBieHus HOBOrO mpoekta okHo Solution Explorer mpumer Bu,

MOKa3aHHbBIN Ha puc. 15.6
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2 Solution 'Quiz’ (2 projects)
4 (5 Quiz
b [=d Properties

+d References
] Program.cs
#] Testing.cs

4 A Task
=4 Properties
4 References
#] Task.cs

Pucynok 15.6 —Pemienne ¢ HECKOTBKUMHU MTPOEKTAMHU.

JlBa mpoekta B omHOoM pemeHun QUiz, mpu 3ToM mpoekT QUiz momedeH
NOJIYKUPHBIM IIPpU(TOM. DTO 0O3HAYaeT, YTO MpPH BbI30BE KOMaHIbl Run Oyner
3amylieH MMEHHO 3TOT mpoekT. Cienyer oOpatuTh BHMMaHue, uTo ¢aiin Task.cs
npoekta Task comepxxut Toipko myctoi kmacc 0e3 koxa. Ilpoext Task B menom He
comepkuT GpyHkuuu Main, To ecTh He MOXKET OBITh 3aITyIlICH Ha BBHITIOJIHEHHE.

5. AHasnornyHbeIM 00pa3oM J00aBUM K PEUICHUIO €Ie OAMH MPOEKT C UMEHEM

«Result» u Turmom «Class Library». Oxkno Solution Explorer npumer Bua:

; Solution 'Quiz' (3 projects)
4 (9 Quiz
=4l Properties
«J| References
<4 Program.cs
2] Testing.cs
4 (3 Result
=4l Properties
«J References
4] Result.cs
o ) Task
=4l Properties
«4 References
4 Task.cs

Pucynok 15.7 — Bce TpeGyemble TPOEKTHI, B COOTBETCTBUE C (PU3UUECKON

JIEKOMIIO3UIINEH, T00aBJICHBI K PEIICHUIO.

Jlanee nepexoanM K HaIllOJIHEHUIO KJIAaCCOB TPeOyEeMbIM (PyHKIIOHBAJIOM.

6. Moaudunupyem daiin Task.cs npoekra Task cieayrommm odpazom:
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Inamespace Task

{
// ¥nacc Ana NPeACTEBAEHAR OAHOrO TECTOBOrO 33/aHMA

1 public class SingleTest
1
i public string Question {get; set;} // sonpoc

public List<string> Answers; // OTseTs

: public List<int> Balls; // Bannm 3a oTseTw
}
// CTaTuuecknil XNacc ANA MNPefCTABASHMA CMMCKa TECTOSHX 3aAaHWR

4 public static class Task
{
: // ChMCOK OTASNbHUX SONPOCOS C OTBETaMW

public static List<SingleTest> AllQuestions;

i // CTaTHNECKWiA KOHCTPYKTOP ANA WMULHAAWSALMKM KONASKLMM

B : static Task()
-
; : AllQuestions = new List<SingleTest>()
i 8 U
H 3 i new SingleTest()
P {
3 3 g Question = "Main - Touka BxoRa nporpamve ...",
: : : Answers = new List<string>() { "1%, "7", "He snax" },
H : : Balls = new List<int>() { 20, 5, @ }
i b
i : new SingleTest()
- {
¢ : ; Question = “"Kakci onepaTop He sBaseTcAa onepaTopom uyukna?”,
: : : Answers = new List<string>() { "while", "for", "if" 3},
i i i Balls = new List<int>() { -5, @, 10 }
: };
¢ new SingleTest()
i {
: : ; Question = “Kax obosmaumts cocTtasHoi onepatop?”,
i H i Answers = new List<stedng>() { "{ ... }"> "( «.. )", "< ... 2> },
: ' : Balls = new List<int>() { 50, @, @ }
P 1
: : new SingleTest()
P {
; i i Question = "4Yto obosmavaer cumpon ; ",
i } H Answers = new List<string>() { "NMycToi onepatop”, "Koney nperpamwel”, “"He sHaw" },
: : : : Balls = new List<int>() { 5@, 20, @ }
EEN.
R
)

| Y

¥

Pucynok 15.8 — Kitaccel mpoekra Task.

Crnenyer oOpaTuTh BHUMaHHE Ha TO, 4TO Kjacc Task craTuueckuii, To eCTh HE
TpeOyeT co3aHus 0OHEKTOB.

7. Momudunupyiite daiin Result.cs npoekra Result cnemyromm o6pazom:



82

-inamespace Result

{
= public static class Result
{
public static List<string> Messages;
// CTaTWHECKWA KOHCTPYKTOP
= : static Result()
{
Messages = new List<string>()
{
: "Bw Habpanu menee 1@ bannos! Mnoxo!",
"B Habpanu He meHee 1@ u meHee 4@ bannos! HopmanbHo!",
: : "Bu Habpanu He meHee 48 bannos! OTauyHO"
. b
}
// Metop pna Bo3BpaweHWAa coobweHuA
= : public static string GetMessage(int Ball)
{
3 string mes = "";
. if (Ball < 10)
: : mes = Messages[@];
:  else if (Ball < 40)
§ mes = Messages[1];
: else
: mes = Messages[2];
: : return mes;
S
}
}

Pucynok 15.9 — Kiacc npoekra Result.

Co3nan onuH craTudeckuid Gain, s MNpPeACTaBIEHUs pPE3yJbTUPYIOLIUX
COOOIICHUI.

8. Tenepr Moguduiupyem kinacc Tasting mpoekra Quiz. B cBoeit pabote kiacc
OyZIeT McIonb30BaTh paHee co3aanuble kinaccesl Task u Result, koropsie HaxoasTcs B
npyrux npoektax. [1oaToMy HE0OXOJUMO YCTaHOBHUT CCBUIKM Ha JAHHBIC MPOEKTHI.
st aToro Bei3oBuTe KomaHay (puc. 15.10a) kontekcTHoro MeHro nanku References
npoekta Quiz. ITocne 3Toro ccbuIku Ha cOOPKHU (OTKOMIMIMPOBaHHbIE MPOEKTHI Task

u Result) mosBarcs B ciiucke cepliok Reference (puc. 15.100).
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2] 3 Solution 'Quiz’ (3 prejacts)
5 DT ’ oSy e D
‘ b Eill Properies o Solution 'Quiz' (3 projects)
4__\ % Referances 4 @ Quiz
Add Referenze... Mcrosoftssham izd| Properties
Add Service Referance... Ren R e
Add tibrary Packsge Referencen: z’:"‘f,_""f ¢ W TEsmce
e . 2 Microsoft.CSharp
“d ystem Dats DataSetDrtensicns
- System dml <3 Result
< SydemZmiling g | System
) Programcs i
4} Testng.cs <3 System.Core
4 T Restt ~3 System.Data
b EEP i .
o -2 System.Data.DataSetExtensions
9] Result.es -3 System.Xml
M« &1k «
7 b P4 Propertics "3,§~y§tgmxm'Llnq
Il References [« Task|
4 Task.cs -
a o

Pucynox 15.10 — JloGaBneHue CChUIKH HA MPOEKTHI: @ — KOMaH]1a KOHTEKCTHOIO

MEHI0; O — CITUCOK CCBUIOK Ha MPOEKTHI.

9. Momudunupyem aiin Testing.CS s peanu3anuul JJOTUKH TECTHPOBAHUS
(puc. 15.11).

- class Testing

{
E E public string DoTesting()
i A
i : int SumBal = 0;
i 3 int ans = @;
§ ? foreach (Task.SingleTest p in Task.Task.AllQuestions)
. & o
: : : Console.WriteLine("//// /1111117 1111171E81TE01™);
§ i Console.WriteLine(p.Question);
i ; Console.WriteLine("////111111111111111H1TTTEET");
: : Console.WriteLine("1. “"+p.Answers[0]);
§ § Console.WriteLine("2. " + p.Answers[1]);
i Console.WriteLine("3. " + p.Answers[2]);
: : Console.Write("Bubepute Homep ovseTa > ");
: : ans = Convert.ToInt32(Console.ReadlLine());
i SumBal += p.Balls[ans-1];
)
é i return Result.Result.GetMessage(SumBal);
.
¥

Pucynox 15.11 — Knacc Testing.

10. Moaudunupyem dyukuuro Main:
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-lusing System;
using System.Collections.Generic;
using System.Lingq;
using System.Text;

—-Inamespace Quiz

class ograr

{
= static void Main(string[] args)
{

18 newTest = new Testing();
Console.WriteLine("\n\n"+newTest.DoTesting());
~onsole.ReadKey();

}
}

Pucynok 15.12 — ®ynkuus Main.

3al'IYCTI/ITC IMOJIYUYCHHOC IIPUJIOKCHHUC. BaumarensHo HpO&H&HHSHpYﬁTG KOJ

npuiioxeHus. [lonpoOyliTe N3MEHUTh BOIPOCHI U UX KOJIHYECTBO.
3aTeMm, BBIIIOJIHUTE NHAUBHAyJIbHOE 3a/JaHNE.

NuauBuayaibHOeE 3a1aHKe.

CHpoeKTHpyHTe MHOTOMOJYJIbHOE TpHiIokeHue (3 MOAy/s), pealu3yrolee

IIOCTABJICHHYIO 3a1a4y. Hepez[ BBIIIOJIHCHHUCM ITPHUIIOKCHUA HGO6XOI[I/IMO BBIITOJIHUTD

JACKOMIIO3UIIUIO 3a4a49U U BBIABUTH OCHOBHBIC 0O0BEKTBI HpCI[MCTHOfI 001aCcTH.

Bapuant CrpyKTypa JaHHBIX

1, 6,11, 16, 21 [Tpunoxenue OCYILIECTBIISIET

KJIABUATYPBL.

2,7,12,17, 22 [Ipunoxenue OCYILIECTBIISIET

KJIABUATYPBHI.

CJIOKCHHUC

OOBIKHOBEHHBIX JIpOOEeH, TO €CTh YncCen _

T.1. Tpebyercst peanu3oBaTh TOJIBKO CIOKEHUE.
Hcxonnbie cnaraeMble MOJIb30BaTENb BBOJAUT C

YMHOKECHHE

OOBIKHOBEHHBIX JIpOOEeH, TO €CTh UhcCen _

T.4. Tpebyercs peann3oBaTh TOJbKO YMHOXEHHE.
HcxoaHple MHOXKUTENU MOJIB30BATENb BBOJUT C
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Bapuant CTpyKTypa JaHHBIX

3,8,13, 18, 23 [Tpunoxenune OCYIIIECTBIISIET JIEJICHNE

OOBIKHOBEHHBIX JIpO0O€H, TO €CTh YHCel _, 1 u
3 12

T.1. Tpebyercs peann3oBaTh TOJBKO JIEJICHHUE.
Hcxoguple apoOM  MOJIB30BaTENb  BBOAUT €
KJIABUATYPHI.

4,9,14,19, 24 Peanusylite = mpuiokeHUE,  OCYIIECTBISIOIIEE
COKpallleHHe OOBIKHOBEHHOH  apobu.  [JIpoOn
M0JIb30BATEb BBOJUT C KJIABUATYPHI.

5,10, 15, 20, 25 Peanusyiite  mporpamMmmy  JUisi  BBINOJHEHUS

OHGpaI_II/Iﬁ HalJ KOMIIJICKCHBIMHU YHuCJIaMH:
CIIOXKCHHUC, YMHO>XCHHC, BbBIYHMCJICHUC MOAYJLIA
KOMIIJICKCHOI'O 4YHCJIA. I/ICXOI[HI)IG KOMIIJICKCHBIC
UnClia IOJb30BaTCJ/Ib BBOAUT C KJIABUATYPHI.

7. ConepxaHue otyeTa u ero gpopma

OtyeT no 1abopatopHoii paboTe AOKEH COJAEPKATD:

1. HomMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn maGopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxkpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKAa3bIBAIOIIHNE

MOPSIJIOK BBIIOJTHEHUS J1a00paTOpHOI pabOThI, M pe3yJIbTaThl, MOTYUYECHHBIE B X0J1€ €€

BBITTOJIHCHUA.

OT4eT O BBINOJHEHUHU JAOOPATOPHOM PabOThl B MUCBMEHHOM BHJIE€ CHAETCA

MpenoaaBaTelto.

8. KoHTposbHbBIE BOTPOCHI

1. Yto Takoe craTudecKuii Kjiacc?

2. Uto takoe coopka?

3. Kak omnpenenuTs IpoeKT M0 YMOJYaHHUIO B MHOTOMO/TYJIbHOM PEIICHUH?

4. Kakumu criocob6amu MOXKHO pa3MECTHUTh B (paiiiax ompeseneHue Kiacca?
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5. Kakoil IpoeKT HAYHET BBIOJHATHCS IEPBBIM €CJIM HECKOJIbKO U3 HHUX B
OJITHOM pEIIeHUHU coaepskat ¢pyHkiuo Main?
6. Uro HeoOX0oaMMO caenaTh JJIs TOro, YTOOBI IOSBHJIACE BO3MOKHOCTh

HCIIOJIB30BAaTh KJIACCHI, OIIPCACIICHHBIC B APYI'OM HpOCKTe?

9. Criucok nuTepaTypsl

J11s1 BBITTOJIHEHHS TaOOPATOPHOI padOThI, IPU MOATOTOBKE K 3aIUTE, a TAKKE

1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HMCIIOJNIb30BATH CIICAYIIIUC

uctounuku: [1-3].
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JIABOPATOPHA S PABOTA 11. OIIEPAIIUU KJTACCOB. I[IEPETPY3KA
OITEPAIINIA.

1. Llens u conepxanue

Llenr maGoparopHoil pabOTBL: HAYYUTHCS OCYLIECTBIATH TMEPErpy3Ky
OIIEpaTOPOB OTHOCUTENIBHO MOJIb30BATENIBCKUX TUIIOB.

3agaun 1a00paTOpHOM PabOTHI:

— U3YYUTh OllEepaluy, MOJJIeKAIIUE IEPETPY3KE;

— IOJIyYHUTbh IPAKTUYECKHUE HABBIKU IIEPErPY3KHU OIEPaTOPOB.

2. Teopetuueckas 4acTb

2.1 Onepanun. bonpmuHcTBO oneparuii mpunuio B C# u3 s1361k0B C, C++:

Kareropus Onepannn
Apudmerrueckue + -, %1%
Jlornueckue & |, "~ &&, ||, !
Konkarenanus ctpok +
NHKpEeMEHT 1 TEKPEMEHT ++, --
CpaBHeHue <, >, >z, >z == I=
HpI/ICBOCHI/Ie +=, -z, /:’ *= Op=, =, &=, |:’ N= <<=,
>>=
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Hoctyn k uieny kiacca

Wunexcarms [
[TpuBenenue ()
VYcnoBHast (TepHapHas) onepanus ?:
Co3znanne 00bEeKTOB new

WNudopmanus o tumne

sizeof, is, as, typeof,

KoHTponp MCKIIOYEHUs, CBSA3AHHOTO C
IIEPETIOJIHEHUEM

checked, unchecked

2.2 Tleperpyska ormnepanuii OTHOCHUTEIBHO Kiacca. PaccMoTpum mpocToii

KJIaCC, HAIIPpUMCP, IJIA IPCACTAaBIICHUA 00BeKTa «BCKTOp» (I[J'Iil IMIPOCTOTHI BO3bMCM

BEKTOp Ha miockocTn). [Ipumep 1:

class Vector

{

/ TNona AaHHeX NPEACTABNANT CTOPOHW Napannenendnena

public double X, Y;

// KOHCTPYKTOPH
public Vector()

{

}

public Vector(double XCoord, double YCoord)

{
X

Y

XCoord;
YCoord;

NSPLLLLIET

b

Kinacc CO34aH, HO B MaTCMaTHUKC MOKHO BBIIIOJHATH CIOXCHHC (BBIqHTaHHe)

BCKTOPOB M YMHOXCHHUC BCKTOpa Ha YHCIIO,

a4 TaKXC HAaXOIUTb CKaAJISLPHOC

npousBeicHUE BEKTOpoB. HeoOxomaumo 100aBUTH 3Ty BO3MOXKHOCTH IS HAIIETO

kiacca «BekTop». OT0O 3HAYUT, YTO OmNeEpaluy, YKa3aHHbIE B MpUMeEpe 2 JOJIKHBI

HUMCTBb CMBICII.

[Tpumep 2:
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r

a
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Q

new Vector(4, 10);
new Vector(1@, 15);

ot

r
(=]

// BHuMCNEHME CymMbl BEKTOPOB
Vector SumVector = a + b;

// BeMqmcneMue npovMsBefeHUs BEKTOPa Ha YUCNo
Vector MultNum = 2 * a;

// BEMMCNEHWE CKANAPHOrO NPOUSBEACHUA
double Skalar = a * b;

B nmannoii peamm3zanmu (mpumep 1) Takue omepanuu B KOAEC HEBO3MOXKHEI.

Jlo6aBuM B Ki1acc IeperpyKeHHbIe ONeparuu.

[Tpumep 3:

class Vector

{

}

// Tlona Aa@HHBIX NPEeACTaBAswT CTOPOHHM Napannenenuness
public double X, Y;

// KoHcTpyxToput
public Vector()

{

}

public Vector(double XCoord, double YCoord)
{

i X = XCoord;

i Y = YCoord;

}

// TMeperpyska onepauuu croxeHus

public static Vector operator +(Vector left, Vector right)
{
: return new Vector(left.X + right.X, left.Y + right.Y);
}
// Neperpyska onepauuu YMHOXEHMA BEKTOPa Ha YWCAO
public static Vector operator *(double k, Vector vek)
{
: return new Vector(k*vek.X, k*vek.Y);
}
// Neperpyska onepauwu YMHOXEHWS ABYX BEKTOpPos (CKanspHoe ymHoXeHue)
public static double operator *(Vector left, Vector right)

{
}

return left.X * right.X + left.Y * right.Y;

[leperpy3ka omepanuu TOXO0XKa Ha OOBSBICHHE METOAAa Kiacca, HO

CYIIECTBYIOT OTJIMYHUS: HCIOJNB3YyeTCs KIIOYeBOe cJoBo Static; wucmosb3yercs

KJIFOYEBOE CJI0BO operator ¥ CUMBOJ onepaiiuu (+, *, - ¥ T.JI.) BMECTO HMEHH METO/IA.
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[Tociie Toro kak omepanuu NEPErpyKEHbI, BO3MOXKHO BBINIOJATH CIIEAY FOIIUE
JEUCTBHUS:
class Progran

{

static void Main(string[] args)

{

$
Q
"

new Vector(4, 10);
new Vector(1@, 15);

?
o
"

 BHYNCAeHne CyMvbl BEKTOPOB
tor SumVector = a + b;

'/ Buqncnedue npoussefeHns BeKTOpa Ha Yucno
tor MultNum = 2 * 3;

/ BHMWCNEHUE CKANAPHOro NpousseneHua
double Skalar = a * b;

/ NposegeHune CNOXHNX pacyeTos
tor RES=2*a+3*b+ (a*b)* a;

onsole.ReadKey();

S

3. O0opynoBaHUE ¥ MaTepPUAITBI

Jlis  BeIMONHEHUsT 7abopaTopHOM paboThl PEKOMEHAYETCS HUCHOIb30BaTh
NEPCOHAIBHBII KOMIBIOTEP CO CIEAYIOLUMMHU XapaKTepUCTUKAMU: 64-pa3psiaHblil
(x64) npoueccop ¢ TakToBoM yactoro 1 I'T1 u BhIlIe, onepaTuBHas namsTh — 1 '0 u
BbIIlIE, CBOOOJHOE MAMCKOBOE IMpOCTpaHCTBO — He MeHee 1 I'0, rpaduueckoe

ycrpoiictBo DirectX 9. TlporpamMHoe oOecriedyeHHe: OINEpalluOHHAs CHUCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Brime.
4. YxazaHus 1o TEXHUKE 0€30MacHOCTH
Texanka  0O€30MACHOCTA MPU  BBHINOJHEHWW  JIAOOPATOPHOW  pabOTHI

omnpenenseTcss OOMIENPUHATON ISl MOJb30BaTeleH MEPCOHAIBHBIX KOMITBIOTEPOB.

CaMOCTOSITEILHO HE IMPOU3BOAUTDL PEMOHT IEPCOHATBbHOI'O KOMIIBIOTECPA, YCTAHOBKY
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U yJaJeHUue MPOTPAaMMHOTO 00ECTICUCHHUS;, B CITydae HEUCIPABHOCTH TIEPCOHATHLHOTO
KOMITBIOTEPA COOOHIUTH 00 ATOM OOCHTY>KHMBAIOLIEMY MEPCOHANy JabopaTopuu; He
KacaTbCsl DJIEKTPUYECKUX PO3ETOK METAUIMYECKUMHU IpPEeIMETaMH; padodee MeCTo
MOJIB30BATENSI TIEPCOHATIBLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UUCTOTE; HE

paspemacTCsda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

5. MCTOI[I/IKa " IIOPAO0K BBIIIOJTHCHU A pa6OTLI

1. Co3paiiTe KOHCOTBLHOE MPUIIOKEHHUE.

2. COBMECTHO C TpernojaaBaTesieM CIPOEKTHUPYHTe U pa3paloTaiiTe Kiacc,
OTHOCHTEJILHO KOTOPOTO Ieperpy3uTe onepamnuu +, - /, *, %, ==, > (Kaxapli CTyJCHT
pa3pabaTrbIBacT CBOM Kiacc).

NupuBuayajabHbie 3a1aHus (BO3MOKHbIE BADMAHTHI KJIACCOB):

«BekTtop B mpoctpaHcTBe», «Marpuna», «CorpyaHuk», «KomMmmsrorepy,
«ToBap», «OObekT  HeaBuxuMocTH», «KommuekcHoe — uucmo»,  «KyoO»,
«ABTOMOOWIBY, «CTyeHT», «KHuray, «lucuumimna (npeaMer)y.

Bo3MOXXHO TIpensio)keHHe CBOEro Kiacca WM JAopabdoTka Kiacca W3

nabopatopHoit paboTel Nel3.

7. Coneprxanue otdera u ero popma

Otuer 1o 1adbopaTopHO paboTe TOHKEH COJIEPKATh:

1. Homep 1 Ha3BaHUE TaOOpaTOPHON paOOTHI.

2. llenu naGopaTtopHoi pabOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOMPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKa3bIBAIOIIME
MOPSZOK BBIMOJIHEHUS TaOOpaTOpHOM pabOThI, U Pe3yJIbTaThl, HOJyUYEHHBIE B X0/1€ €€
BBITIOJTHEHMS.

OT4der O BBINOJHEHUH JIAOOpATOPHOW pabOThl B MUCHMEHHOM BHUJAE CHAETCA

npernoaaBaTciIto.
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8. KoHTpoJibHbIE BOTIPOCHI

1. Yto Takoe KOHCTPYKTOP?

2. Uro Takoe meperpy3ka omnepatopoB? Korma mnpuMeHsieTcsl J1aHHBIM
MeXaHu3M?

3. JlomycTum, 4TO Uil Kjacca co3/laHa MeperpyKeHHas oneparus CIOXKEHUs.
MoxeT 1 ObITh CO3/1aHa €Ille OJ[HA ONepaIlus CI0KEHUS ISl JaHHOTO Kiiacca?

4. Kakue onepaiiuu Hejb3sl Ieperpy3uTh?

5. Kakwue onepanuu HeoOX0AMMO MEperpyskaTh MomapHO?

9. Cniucok muTeparyphl

J171s1 BBITIOJTHEHHS TaOOPATOPHOI padOThI, IPU MOATOTOBKE K 3aIUTE, a TAKKE

I OTBETAa HaAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHAYCTCA HMCIIOJIb30BATH CIICAYIIUC

uctounuku: [3], [5].
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JIABOPATOPHAA PABOTA 12. IIOCTPOEHUE MEPAPXIMU KIIACCOB

1. [lenb 1 coaepkaHue

L{ens mabopaTopHOM pabOTHI: U3YYUTh MEXAHU3M OpPTaHHU3AI[MH HACIICIOBAHISI
KJIACCOB.

3anaun 1a00paTopHO pabOTHI:

— HAYYUTHCS OOBSIBIISATH MPOU3BOIHBIE KIACCHI;

— HAYYUTHCS CO3/IaBaTh HEPAPXUHU KIIACCOB;

— HAY4YHUTBHCA UCIIOJIb30BATh MCXAHU3M HOJIHMOp(i)I/IBMa.

2. Teopetuueckas 4acTb

2.1 Hacnenosanue peanuzanuu. HacnenoBanue peanuzamuu (implementation
inheritance) o3HayaeT, 4YTO TUI MPOUCXOAUT OT 0A30BOT0 THMA, MOTy4Yas OT HETO BCE
MOJISI-YWICHB! U QyHKIIUU-YICHBI.

CuHTakcuc HaCJICAOBaHU:A pCaJIn3allhuu:
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class IlpouzsoonvuiKnacc . basosuviiitKna cc

{

Il Hdannvie— unenviu ¢ynxyuu — unemol

Ecim mpu ompeneneHun Kiacca HE ykasaH 0a3oBbiii kimace, To C#
npeJoiaraet, uto 0a30BbIM Ki1accoM sBisieTcs System.Object.

2.2 Coszmanue wuepapXud KiaccoB. [lpu HacjieIOBaHUH pealu3aluu
IPOM3BOIHBIN KIIACC HACTACAYET Pealn3alliio KaXI0i (GyHKIUKH 0a30BOIr0 THIA, €CIIH
TOJBKO B €r0 ONpEACiCHHH HE yKa3aHo, YTO peanu3anus (QYHKIMHA IOJUKHA OBITh
nepeonpe/iesieHa.

OmnpenenuM  crieAymoollyro  uepapxuro  kinaccoB  (puc. 17.1) wu

NpOACMOHCTPUPYEM, KaK HACJACAVETCH PEAJHUIANNA M KaK HEPEONnpeEacasiiorTcH

CBOMCTB 1 METOJIOB.

YestoBek

Cryaenr Yuurenn

Pucynox 17.1 — Mepapxus Ki1accos.

Co3gaaum KOJl, OMUCHIBAIONIMN JaHHYI0 uepapxuio. Onpenenum 0a30BbIi

KJ1accC:
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class Yenosex

{

public Yenosek(string ®, string W, string 0, int Bosp)

{

: Pamunua = ©; Wma = U; Otuecrso = O; BospacT = Bosp;

}

public Yenosek()

{

: Oamunua = "HeT gadHux"; Mma = ""; OTtyectBo = "";
Bospact = 18;

}

public string ®amwnwa, Wma, OTwecTso;

private DateTime flaTaPoxaeHus;

public virtual string ©oMO

{

: get { return ®amunua + " " + Mma + " " + OTuyecTBO; }

}

public int BospacT

{

: get { return DateTime.Now.Year - faTaPoxgenua.Year; }
set
1
: int FopPoxpeHuna = DateTime.Now.Year - value;
: PaTtaPoxgenua = Convert.ToDateTime(TogPoxpeHus.ToString()+".01.017);

: )

}

}

OOparute BHUMaHuE HAa HAJIMYME JIBYX KOHCTPYKTOPOB, MEXAHU3M XpPaHEHHUS
BO3pacTa uejoBeKa U KitoueBoe ciioBo virtual y cBoiictBa «DUO». KntoueBoe cioBo
virtual yka3bIBaeT, 4YTO JaHHOE CBOWCTBO OYIET MEpPEONpeiesieHO B MPOU3BOJIHOM
KJ1acce.

OHpeI[eJII/IM HpOI/ISBOI[HBIﬁ KJacC « Y UUTEIbY:
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class Yuutenn: Henosex
1
public Yuutenn()
: :base()
{
YueHoe3BaHHe = YueHne3sanuda.bes_3BaHna;
YuenanCrenenn = YuenmeCrenenn.bes_Crenenu;
3
public Yyureno(string @, string M, string 0, int Bosp, Yyedwe3dsanua Y3, YuyenweCrensxw YC)
:base(®, WU, O, Bosp)
{
Yuenoe3sauue = ¥3;
: YuenaaCreneno = YC;
}
public Yuesdweisanna YueHoe3saHue;
public YuyerweCrenenyn YyenHaaCTeneHn;

public override string ©HO

{

: get

ol |

i return YyenmasCrenenn.ToString() + ", " + Yuenoe3samue.ToString() + ", " + base.oMO;
. |

}

b

Cnenyer oOpaTUTh BHUMaHHUE Ha HUCIIOJI30BAHKE KIIFOUYEBOIO cI0oBa override y
cBorictBa «®MO», KOTOPOE yKa3bIBAET HA TO, YTO JAHHOE CBOMCTBO MMEET HOBYIO
peanuzaiuio, OTJIMYAIOIIy0Ccs OT peann3aluy 0a30Boro Kiacca.

Onpenenum BTOPOH MPOU3BOAHBIN Kitace «CTyIeHT»:

class CryaeHT: Yenoeex
{
i public CrypenT(string ®, string M, string 0, int Bo3sp, CneywansHocTu Cneu)
: :base(®, U, 0, Bosp)
{
g CneuwanbHocTh = Cney;
¥

public CneuwansHocTi CneyuanbHOCTb;

public override string ©WO

1

i get

i

: : return base.®M0 + ", " + CneuwanvHocTb.ToString();
t 3

}

}
B 060ux mpou3BOAHBIX Kjlaccax CeayeT 0OpaTUTh BHUMAHHE HA PeaTu3alluio
KOHCTPYKTOPOB TPOU3BOJIHBIX KJIACCOB, MCIOJIb30BAaHUE KITIOYEBOTO CJIOBAa base B

koze cBoiictBa «®UO» u ipu 00bSIBICHUN KOHCTPYKTOPOB.
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Taxxe HHTCPEC MPCACTABAIOT THIIBI AAHHBIX, HCIIOJIB3YCMbIC IJIsI YJICHOB-
JaHHBIX: ((CHGI_II/IEU'IBHOCTI/I», «Y‘-ICHBIe3BaHI/IH», «YueHnpieCTEeICHNY . Bor

OIPCACICHNA TaHHBIX TI/IHOB-HCpC‘-II/ICJIeHI/If/'Ii

public enum Yuedne3saHWA
{
: foueHT,
Mpogeccop,
AKanemux,
Bes_3saHua

public enum Yuedwelrenenw
{ KangupaT_TexHuyecxkux_Hayx,
Kangngat_ousMat_Hayk,
Kangnaat_lNeparorudecknx_Hayx,
HAoxkTop_®usMaTt_Hayx,

: Bes_Crenexn

public enum CneyuanbHocTH
: UnpopmaumonHse_Cuctems U TexHonoruu,
besonacHoCTo_MHOOPMALMOHHuX_CuCTEM,
TexHonorus_3aumte_Hupopmauun,
Ncuxonorua,

HaHo3nexTpoHuka

:}

HakoHnen, npoaeMOHCTpUpPYEM HCIIOJNB30BAHUE OOBSIBICHHON HepapXuu
KJIACCOB.

B mporpamme o00BsSiBUM MaccuB 00bekTOB Tuma «Yenosek». Cienyer
NOHMMAaTh, YTO TMpPHU OOBSIBIEHUU TAKOTO MAaCCHUBA, €ro »3JIEMEHTaM MOKHO
MPUCBAUBATh OOBEKTHI JIOOOr0 MPOU3BOJHOTO KJacca, MPUYEM KaxKIblii OOBEKT

OyneT BecTu cebst Mo-CBoeMy (3a CUEeT IepeorpeiesieHrs CBOMCTB U METOJIOB).
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static void Main(string[] args)

{

i // Obvasum maccus mwaei:

: Yenosex[] mas = new Yenosex[6];

E // 3anonnum maccus 3HauveHuamu pasnmx (!) Tunos

: mas[@] = new Yenosex("Nevpos”, “Merp”, "Nerposwu”, 10);

E mas[1] = new CrypenT("Kopobos™, “"Cepred”, "Buxtoposuu”,

i CneynansHocTy. Unpopmauuonnse_Cuctems U_TexHonoruu);

§ mas[2] = new Yuurteno("Huxonaes", “Esrenmit”, "Msanosuu",

g : 30,

; Yuenwe3dsaHua . JOUenT,

i YuenweCTenenu.KanguaaTt_TexHuyeckux_Hayx);

E ﬁas[S] = new Crtyaent("MNaenosa”, "Mapuna”, "Angpeesna"”,

i : 20,

i CneunansHocTy.HaHO3NEKTPOHUKA ) ;

é mas[4] = new Yuuteno("Aposaosa”, “Buxrvopua”, “"WropesHa",
i : 50,

; Yuenwe3sanua.Npopeccop,

: YuenweCTenenu. lokTop_OusMaT_Hayk);

E has[S] = new Yenosex("Cugopos”, "Mapk", “"3axaposuu”, 12);
é // BmBoa uHbOpauum

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

oo

i i Console.WriteLine(">>>>>>>>>>> “ + mas[i].GetType().Name);
; i Console.WriteLine(mas[i].oH0);

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

| 3

é Console.ReadKey();

¥

B pesynbraTe paboThl mporpaMMbl OyA€T OCYIIECTBIICH CIEAYIOIINI BBIBOI;
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i 7 filey///D:f/University/Mutaemeie gucumnandby/ Texnonoruv nporpammuposanua 19, LR_Ten/LR_One... E@éj

BRI Yeaoser -
Netpoe lMeTp MeTpoBuu
BozpacTt: 10

.

m

BRI D Crynenr
Koposoe Cepred Buktopoewuy. Hudopraudwonnwe_Cucteru_M_Texnoaoruu
BozpacTt: 19

PRDR2IDIFDD Yyuteas
Kanaupar_Texnwueckux_Hayk, [ouent, Hukosaes Eerenwn Heanoeuu
Bospact: 30

PRI CrynenT
Nagaoea Mapuna AHnpeesHa. HaHo3AeKTpoOHHKA
Bospact: 20

BB B YuuTeae
DokTop_tuzMar_Hayk. NMpooeccop,. Opozpoea Buktopua Mropeena
Bospact: 50

BRI Yeaoeer
Cunopoe Hapk 3Jaxapoeuu
BozpacTt: 12

[Tomnas pguarpamma

puc. 17.2.

TUIIOB B IIOJYYCHHOM IIPHUJIOKCHHUM IIOKAd3aHa Ha

Crypent 2 Program | Yuerneenamen A
Ciass Clazs Enum
** Yerozex
= Methods Jouewt
= Fields
¥ Main Mpogeccop
v Cacumanunacts Axageranx
Henosex . >
Class = Properties Bes_3earna
& eno
= Fields = Methods Creumansrocm
Enum
4 JaraPowaenusa v Cryaswsr
; o S o Ymdopraupcanee_Crcrenssi W Texnoncrum
v lrha - 7 "
3 THECTBO 1 SesonacrocTs_MHdopuwaurorrsx_ Cucrew
_l Orvecres 4 Wndop C
Davmnrs
Y daumi v = Teunonorma_2audTe_MHeopuatdun
3 : “rrens (2
= Properties Meux
k P Class CAXOAOTHA
= Bospact 4 Yaromex HanosaexTporuxa
= ON0
= = Fields =
Metheds 1elds YuemeaeCrenem A
Y A p—
¥ Yerosex [+ 1 ow v s4exanireners Enum
¥ Yyeroslsarue
= Properties Lanangat_Texwaseckin_Hayx
= Lanaugar_dmaMar_Hayx
T ene : = s
~Jfr Sanauzat_Megarormyeckux_Hays
= Methods
2 Aoxrop_PrsMar_Hayx
¥ Yawrems (= 1 ou 5e3 Crenenu

Pucynok 17.2 — JluarpamMMa THITOB NpriIoKeHHs (co3maHa cpeactamu VS).

CrtpykTypsl Bcerma Hacineayrorcs ot System.ValueType. OHu MOryT Takxke

HaCJeI0BaTh J000e KonrmdecTBo nuTepdericoB. Kiacchl Bceraa HaciemyoTcs OT
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OJJHOTO KJjlacca Mo BauieMmy BblOOpY. OHM Take MOTyT HacjieloBaTh Jr0oe

KOJIM4YECTBO UHTEP(ENCOB.

3. O0opyaoBaHUE U MaTepUabl

Jlnst  BeITIOJTHEHUST JTabOpaTOpHOM pPabOThI PEKOMEHAYETCS HWCIOJIb30BaTh
MIEPCOHABHBIN KOMITBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIi
(x64) iporieccop ¢ TakToBo yactotoi 1 I'T'1y u BeIIe, oneparuBHas mamMsath — 1 6 u
BbIIIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrpoiictBo DirectX 9. Ilporpammuoe obecreueHue: OIepaliOHHAs CHCTEMa

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

4. Yka3zaHus M0 TEXHUKE 0€30IIaCHOCTH

Texnuka 0€30MacHOCTH TPU  BHINIOJHEHUM  J1abOpaTOpHOM  pabOTHI
ompeeNsIeTCs OOMIETPUHATON I TOJb30BaTeNiel MEPCOHANBHBIX KOMITBLIOTEPOB.
CaMOCTOSTENHPHO HE TPOU3BOJANTH PEMOHT MIEPCOHATLHOTO KOMIIBIOTEPA, YCTAaHOBKY
U yJlaJeHue MPOrpaMMHOI0 0OECTICUCHHUS; B CITydyae HEHUCIIPABHOCTH MEPCOHATHLHOTO
KOMIIBIOTEpA COOOIIUTh 00 3TOM OOCTYKHBAIOIIEMy IMEpPCOHANTy J1abopaTOpuu; HE
KacaThbCsl DJIEKTPUUYECKUX PO3ETOK METALITMYECKUMHU MpeaAMeTamMH; pabodee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

paspemacTCda BO3JIC IICPCOHAIBHOI'O KOMITIBIOTCpPA IIPUHUMATD ITUIITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOIHEHUS pabOThI

1. CozpaiiTe KOHCOJIBHOE€ NPWIOKEHHE B COOTBETCTBHM C aJITOPUTMOM,
MIPE/ICTaBIICHHBIM B TabopaTopHoit padote Nel.
2. V3yunTte mpuMep CO3/IaHMs UepapXUH KJIaCCOB, MPEJCTABICHHBIN B pa3jeie

«Teopetrueckoe 000CHOBaHKE» TAHHOM J1A0OPATOPHOU PabOTHI.
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3. TlocTpoiiTe CBOIO MEPaApPXHIO KJIACCOB B COOTBETCTBUU C MHAMBUIYAITHLHBIM
3amaHueM. B pe3ynbTaTe BBIMIOJHEHUS JA0OpaTOPHOW paboOThl OJKHBI OBITH
peann30BaHbI CICAYIOIINE MEXaHU3MBI:

— WCTIOIH30BaHKE TUTIA-TICPEUHCICHUS (XOTSI OBI OJTHOTO);

— WCTIOJIH30BaHKE MTEPEOIPEICTICHHOTO CBOMCTBA (XOTs ObI OTHOTO);

— UCTIOJIb30BaHUE TMIEPEOIPEICITCHHOTO METO 1a (XOTs OBI OJTHOTO);

— WCTIOIh30BaHME BBI30BA 0230BOTO KOHCTPYKTOPA;

— WCIOJIb30BaHWE BBI30BA JIOOOTO 0a30BOTO0 MeTona (OTAMYHOTO OT
KOHCTPYKTOpA).

4. TIpogeMOHCTpUPYHUTE HUCTIOIB30BAHKUE KIACCOB, CO3/IaHHON HepapXuu (J1erye
BCETO ATO CJAENIaTh C WCIOJh30BaHWEM MacCHBOB). [Ipm 3ammre pabOTBI YKaKHUTE
MPU3HAKK TPUCYTCTBUA TMOJUMOP(PHOro TMOBEACHUS B Tporpamme (peanu3aius
nosimMopdusma).

NuauBuayaibHOE 3aaHKeE.
CrpoekTupyite Kiacc, HamoJHUTE €ro TpeOyeMoil (PyHKIIMOHAIBHOCTHIO,

POJEMOHCTPUPYITE pabOTOCIIOCOOHOCTH Kilacca.

Bapuant Hepapxus kitaccos
1 TexCpencrso
AsTroMoDIIL Bepronér
[ pysosoitAsTo JerkosoitAsro
2 KomnTexnuka
1
Cepsep HoyTtbyk [1IK
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Bapuant

Hepapxus kitaccoB

3

['eomeTpus

1
I |

qCTprCX)’FO.’IbHHK

TpeyronsHuk

A

l

Ksaapar

Pom0

H3ianune

A

Kuura

J Kypuan

DnPecype

MynsTimenna

—1

Hsobpamenue

Bujieo

—

Pactposoe

BekropHoe

Boopyxkenue

|

CrpenkoBoe

Tauk

Comouter

Maune

1

|

ABHACPE/ICTBO

I'Py30BHK

' 3

Beproner

Herpedurens

Pactenme

?

|

Tpaga

Jepeso

Kycrapuuk
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Bapuant Hepapxus kitaccos
9 o
I I
oc [pukiajmoe
L
| |
CpoboaubieOC || [MnatubieOC

10 2BM

MoOnbHBIH CraunoHapHeii

A
[Tnamwer || Hoyroyk
11 DNEKTPOHUKA
7 )
CorTenedon || Doroanmnapar [Tnanwer
12 TexCpencteo I
ABTOMOOHIIBL Bepronér
A
['pysoBoitAsro JlerkosoiAsro
13 BT TexHuka
7'y
Tenesuzop Yrior MukpoBoIHOBKA
14 9BM
A
MobunbHBIH CranmoHapHsIii

4

b

l

[Mnaunurer

Hoytbyk
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Bapuant Hepapxus kitaccos
15 KanuTosapsl
'y
Pyuka Opranaiizep ||Ckopocuimparess
16 Marnmnst
h
ABHacpeCTBO I'py3oBuk

A

[ |

Beproaer Herpeburens
17 HeasuaxumocTs
3
Keaprupa Hom [apax
18 MatiHoCTpoeH#Ee
I I
Tamenoe Cpennee

&

Tpaxrop || Kombaiiu

19 SnemYacTiua
®oTtoH DNEKTPOH [Ipoton
20 [eomerpus
-
MHOrOyTOIbHHK Dmune

A

l |

[TpamITapamnenenunen|| TpeyronbHuk

21 Crienpanucr

| I

[Iporpammuct Bpau JleTunk
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Bapuant Hepapxus kitaccos
22 1o
ocC [Ipuknanunoe
A
CeoboaubieOC || [narupieOC
23 bankKapra
F 3
Hakonurensnas || [lnarexnas 3apruaTHas
24 Cepsuc
[Mponaxu JIvzunr Kpeaur
25 Mebesnb
Cron MsarkMebens|| Hlkad

7. Coneprxanue otdera u ero popma

OtyeT no 1abopatopHoii paboTe AOIKEH COAEPKATD:

1. Homep u Ha3BaHue 1ab0paTopHO pabOTHI.

2. llenn mabopaTtopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

4. DxpanHbsie (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJa, TOKA3bIBAIOIIHE
MOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOI PabOThI, M pe3yJbTaThl, MOTYUYCHHBIE B XOJ1€ €€
BBITIOJTHCHUS.

OT4eT O BBIMOJHEHUU JTAOOPATOPHON PabOThl B MUCHMEHHOM BHJIEC CIACTCS

MpenoaaBaTelto.
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8. KoHTposibHbIE BOITPOCHI

1. Yro Takoe HacienoBaHue peanuzaunn? Kak onmmcaTh CHHTaKCHYECKU
HacJIeJOBaHHE peain3anun?

2. JIns yero ucnoib3yeTcs KIFUYeBoe cloBo bhase?

3. MoxHo nu mepeonpenenuTs Metoa kiacca? CoiicTBa kimacca? JlanHbie
KJjacca?

4. Kak nmepeonpeaenuTs METO]] B POU3BOJIHOM Kiacce?

5. Jlnis 4ero UCIoJIb3yeTcs Kiro4ueBoe ciioBo Virtual?

6. J{ns yero ucnonb3yeTcs KIrOUeBoe ciioBo override?

7. Kax momeHsTh 11BET ()OHA B KOHCOJIbHOM IPHIIOKEHUH?

8. Kak moctpouth tuarpaMMy TUIIOB JIaHHBIX, HUCIIOJIb3yEMbIX B MIPHUIIOKEHUU
cpenctBamu Visual Studio 2008/ 2010?

9. Cxonpko 6a30BBIX KJIACCOB MOKET OBITh Yy JTF000T0 Kiacca B CH#?
9. Criucok nuTepaTypsl
Jliist BBIIOTTHEHUs JTabopaTopHON paboThI, IPU MOATOTOBKE K 3aIUTE, a TAKKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJB30BATH CICAYIIHC

UCTOYHUKHU: [5-7].
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JIABOPATOPHA S PABOTA 13. PABPABOTKA ITOJIB30OBATEJILCKUX
NHTEP®ENCOB

1. [lenb 1 coaepkaHue

Lenp maGoparopHOil pabOTHI: W3YYUTh NPHHLIMIBI PaOOTBl C THUIIAMH
unrepdeiicor B CH.

3agaun 1a00paTOpHOM PabOTHI:

— Hay4YuThCs 00BSABIATH UHTEPGEchl B C#;

— HAY4YHUTBCA CO30aBaTh KJIACChI, pCAJIN3YIOIIHNC HHTGpd)GﬁCBI;

2. Teopetuueckas 4acTb

2.1 HacnenoBanue wunrepdeiicoB. Kpome HaciemnoBaHus peain3anuu
(implementation inheritance) B s3pike C# peann3oBaH MEXaHU3M HACJICTOBAHMS
untepdeiicon (interface inheritance). Heobxoaumo nonnmars, 4To HE Bce OOBEKTHO-
OPUEHTHUPOBAHHBIC SI3BIKU TIOIIEPKUBAIOT HHTEPEHCHI.

Ecnu xnacc Hacnenmyer wuHTepdeiic, Kimacc Kak Obl OepeT Ha cebs

00s13aTENIHCTBA PEATU30BATh HEKOTOPBINA (PYHKITMOHAI.
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CuHTrakcuc HaclefoBaHus uHTep(delica HE OTIMYAEeTCd OT CHHTAaKCcHCca

HaCJICAOBaHUA pCaIn3allin:

class KnaccPeanusyrowutilumepdgpetic . Unmepdhetic

{

Il Jlannvle— unenviu (pynxyuu — uiemnl

by

OTtiau4yne OT MEXaHW3Ma HaClIeI0OBaHMS PeaTU3aI[ii COCTOMT B TOM, UTO:

- KJacc 00s3aTeabHO JOJDKCH peaiM30BaTh METOAbI M CBOMCTBA,
npoJIeKIapupoBaHHble B HHTep(elice (HMKakoW peanu3anud B uHTepdeiice He
CYIIECTBYET);

- KJIACC MOJKET PeasM30BbIBATh (HACIE0BATh) HECKOIBKO HHTEp(dEcoB, Toraa

KaK 0a30BBIHA KJIACC MOXKET OBITH TOJIBLKO OIHH.

2.2 OOwsaBnenue wuHtepdeiicoB. [nsa oObsBiaeHUs Tuma uHTepdeica

UCTIONIB3YeTCs KiIFoueBoe ciioBo interface:
public interface ICalculate
{
veid Plus(int pPlus);
veid Minus(int pMinus);

¥

public interface IVisual

{
string Name { get; set; }
void DrawObject();

}

B npuBenennom npumMepe o0bsiBiieHbI aBa uHTepdeiica: 1Calculate u IVisual.

Uutepodeiic ICalculate Bxmrouaer gBa MeToma ¢ OIHUM mapameTrpoM. I3
Ha3BaHU BUIHO, YTO OJUH METOJ YTO-TO YBEJINYUBACT, BTOPOM — UTO-TO yMEHbBIIACT
Ha BEJUYMHY MTapaMeTpa.

Bropoit untepdetic [Visual comepxkut Meron DrawObject 6e3 mapameTpos,
KOTOPBIN MMPHU3BaH HAPUCOBATh OOBEKT, a TAKKe CBOMCTBO Name, KOTOPOe AOCTYITHO
KaK I YTCHUS, TaK U [T 3aITHCH.

CrneayeTr TOHUMATh, 4YTO HMHTEp(EHCH HE MPEINoaraloT KOHKPETHYIO

peanu3aiuio METOJI0B, a CBOWMCTBAa MHTepdelcoB HE XpaHIT daHHbIX. WHTEepdetic
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JIOJKEH OBITh pEeAJIn30BaH KJIAaCCOM, KOTOPBIM U ONPEIEIUT KOHKPETHOE HAMOJHEHHE
METOJIOB U CBOMCTB MHTEpdeiica.
Jlis Wcronib30BaHMsS OOBSIBICHHBIX MHTEPQEHCOB cO3MauM JBa Kiacca
Human (uenoBek) u Car (aBToMOOMIIB ).

public class Human

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

private string FIO;
3 private int Age;
}
public class Car

{

public Car(string pManufacturer, string pModel, int pVelocity)

{

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

}

B kxaxaoMm kiacce ompeneneH KOHCTPYKTOP, KOTOPBIH HHHULIHMAIU3UPYET
3aKpBITHIE TAHHBIC-YJICHBI KJIacca.

Tpebyercss misi KakIoro Kiacca peajn3oBaTh BBIBOJ B KOHCOJIb, a TaKKe
BO3MOXKHOCTH YBEJIMYEHUS CKOPOCTH aBTOMOOWJISI M BO3MOXKHOCTU H3MEHEHHUS
BO3pacTa y 4eloBeKa.

Otor oOmmi (QyHKIMOHAT MOXHO peajn30BaThb C HCIOJIb30BAHUEM
CJIETYIOITUX CTIOCOOOB:

1. Jlo6aBuTh BCce HEOOXOAMMBIE (PYHKIIMU B KaKJbIH KJIacC HE3aBUCUMO. DTOT
METOJI MPUBOAUT K «pa30yXaHHIO KOAa», CIOKHOM YIIPaBIsSeMOCTH KOJa.

2. PeanmmzoBath omuH Kiacc, Hamnpumep Base (6a30Bbiii), B KOTOPOM
omnpeaenuTh obmue Metoasl u  cBoiictBa (Plus, Minus, DrawObject). 3artem
UCIIOJIb30BaTh Kiacc Base B kauecTBe 06a3oBoro ais kiaaccoB Human u Car, npudem B

KaXXJIOM KJIacCe IMEpCOonpCACINTb MCTOAbI 0a30BOro KJjacca ¢ MCIOJIb30BaHUEM
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KIIIOYEBOro ciioBa override. DTOT MeTOJ — HacienoBanue peanuszanuu. [lomydaercs
uepapxus KJIacCoB, KOTOPBIE MO CMBICITY U HAITOJIHEHUIO CHJIBHO OTJIMYAOTCS. XOTS B
JTAHHOM TOJXOJI€ KJacchl W KojA Ooyiee YMOpPSI0YEHBI, BCE PAaBHO BO3HUKAET
M30BITOYHOCTH 32 CYET MHOTOKPATHOTO MEPEONpeIeICHISI METOI0B.
3. Ompenenennie uHTEp(dECOB U peanu3anvs BO3MOXKHOCTEH HHTEpQeiicoB
JAHHBIMH KJIaCCaMH.

Nmenno meton 3 OyaeT UCIIOIb30BaH B JaHHOH J1abopaTopHOM paboTe.

4. O60opya0BaHUE U MaTEepUAIIbI

Jlnst  BbIOJIHEHUST J1a00OpaTOpHOM pabOThl PEKOMEHAYETCS MCHOJIb30BaTh
MEPCOHANIBHBIN KOMITBIOTEP CO CICAYIOIIMMU XapaKTepUCTUKaMu: 64-pa3psiaHbIi
(x64) iporieccop ¢ TakToBoit yactotor 1 I'T'1y u Beiie, onepatuBHas namsth — 1 10 u
BBIIlIE, CBOOOJHOE MAMCKOBOE IPOCTpaHCTBO — He MeHee 1 ['0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHHe: OINEpalloOHHAs CHUCTeMa

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

5. Yka3aHu4d 110 TEXHUKE 0€30I1aCHOCTH

Texnnka 0€30MacHOCTH TPHU  BHINOJHEHUM  J1aOOpaTOpHOM  pabOTHI
oTpeeNsieTCs] OOIMIETPUHATON ISl TOJb30BaTeNiel MEePCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJANTH PEMOHT MEPCOHATBHOTO KOMITBIOTEPA, YCTAaHOBKY
U yJlaJeHUue MPOTPaMMHOT0 0OECIICUCHHUS; B ClIydyae HEMCITPAaBHOCTH MEPCOHATBHOTO
KOMITBIOTEpA COOOIIUTh 00 3TOM OOCITY)XMBAIOIIEMY IEPCOHANy J1abopaTopuu; He
KacaThCsl DJIEKTPUYECKHX PO3ETOK METAIUTMUECKUMHU TpeaMeTamH; pabodyee MecTo
MOJIB30BATENSI TIEPCOHATLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

pasp€macTCsa BO3JIC IIEPCOHAIIBHOI'O KOMIIBIOTEPA IPUHUMATD ITUITY, HAITUTKH.

6. Metoauka v MOpsiA0K BHIMOTHEHUS paOOThI
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1. Co3pgailTe KOHCOJBHOE NPHIOKEHHUE B COOTBETCTBHUHM C aJITOPUTMOM,
IPEJICTaBICHHBIM B TabopaTopHOi padote Nel.

2. Onpenenute B mpuiokeHun kinaccbl Human u Car, a takke uHTEpQEHCH
[Calculate u IVisual, nmpeacrasiennsie B pazaene «TeopeTnueckoe 0OOCHOBAHUEY
JAHHOW Ta00paTOpHOl pabOTHI.

3. Peammsyem MexanusMm HaciemoBanus wuHTepdeiica |Calculate kmaccom
Human. /{7151 5TOT0 BBIMOJHUM CIEIYIOIIHNE JCHCTBUS:

3.1. B onpenenennn kiacca ykakeM, uyTo kiacc Human naciemyet uatepdeiic
ICalculate.

public class Human: ICalculate

r (=]
3.2. O6paTI/ITC BHHUMAHHC, YTO IIOCJIC 3TOr0 IIOIIBITKA IICPCKOMIIMIIMPOBATH

IMPOCKT IIPUBCACT K omrnoKam:

Error List

@ 2Emors | 1\ 0Wamings | (i) 0 Messages
Description

@ 1 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven.ICalculate Minus(int)’

@ 2 'LR_Eleven.Human' does not implement interface member ‘LR_Eleven ICalculate Plus(int)’

To ecTb KOMIUWIATOP COOOIIAET, YTO MHTep(deiic HacmeayeTcss KiIaccoM, HO
MCTOObI, 3asABJICHHBIC B PIHTCp(l)GfICC, KJIaCCOM HC PCaJIM30BAaHLI. PeaJ'H/I?»yeM Hnux.

3.3. HaBenute Kypcop MBI HA HHTEPAKTUBHOE MOAYEPKUBAHNE U TIOSBUTCS

BBITIAJAIOIINI CITUCOK:

=g
slic Human(string nFT0. int nAse)
Options to implement mtc-rfac«:j

Packpotite ero u Beioepute komanay «Implement interface» (peaimsoBathb

uHTEpPENC).
public class Human: ICalculate
{ [
public Human(str .
{ Implement interface 'ICalculate’
FIO = pFIO; Explicitly implement interface 'ICalculate’
Age = pAge;
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3.4. B xknacce Human nosiBsTCcst ABa HOBBIX METO/a, KaK M ObLJIO OOBABICHO B

untepdeiice [Calculate. Onpenenenue kiiacca IpuMeT BUJL:

public class Human: ICalculate

AAAS

{
E public Human(string pFIO, int pAge)
{
: FIO = pFIO;
: Age = pAge;
}

private string FIO;
private int Age;

public void Plus(int pPlus)

{
}

throw new NotImplementedException();

public void Minus(int pMinus)

{

)}
J

throw new NotImplementedException();

}

OOparure BHUMAaHHME, 4YTO B KaXIbli Cr€HEPUPOBAHHBIA METOJ cpela
pa3paboTku 100aBHIIa KOJ BbI30Ba HUCKIIOUEHUS, TO €CTh MPOEKT CKOMITUIUPYETCS
0e3 olMOOK HO B MPOLIECCE BBINOJHEHHUS, IPH MONBITKE UCHOJIb30BaTh MEeTOAbI Plus
win Minus mporpamMma 3aBEpIIMTCA € OWIMOKaMHU. DTO CAEJIAHO JJIA TOro, YTOOBI
IPOrpaMMUCT He 3a0bl1 peau30BaTh JaHHbIE METO Ibl UHTEP(EICOB.

B npouecce BbimosnHenus nm. 3.1 — 3.3 ObuIM MCHOJB30BAHBI BO3MOKHOCTH
Visual Studio mo aBromatmzanuu peanuzanuu  HHTEpdEiica. OYeBHIHO, YTO
uHTep(deric MOKHO ObLIO pean30BaTh, CAMOCTOSITENILHO HAMMCAB JaHHbBIN KOI.

— UCIOJIb30BaHUE BhI30Ba 0a30BOT0 KOHCTPYKTOPA;

— UCIOJb30BaHUE BbI3OBa JIIOOOro 06a30Boro Metoja (OTJIMYHOTO OT
KOHCTPYKTOpA).

4. OnpeaenuM OKOHYATEIBbHYIO peaau3aliuio st MeToaoB Plus u Minus:
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public void Plus(int pPlus)

1

i Age += pPlus;

¥

public void Minus(int pMinus)
1

: Age -= pMinus;

i

5. AHanmorn4aeIM 00pa3oM peanusyeM HacienoBanue uHTepdeiica IVisual mis

kiacca Human. OxkoxnyaTenbHO Ui Kiacca Human nomy4anm:
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public class Human: ICalculate, IVisual

{

§ public Human(string pFIO, int pAge)
A

.| FIO = pFIO;

Age = pAge;

.}

i private string FIO;

; private int Age;

é public veid Plus(int pPlus)
e

. Age += pPlus;

.

. public void Minus(int pMinus)
.

. Age -= pMinus;

)

? public string Name

. o

i T gee

{

: : return FIO + " : " +Age.ToString();
}

: set

i {

: : FIO = value;

= i}

=}

. public void Drawobject()
¥

P Console.WriteLine

. (

= = & A
; ; . A S \nll +
4 " I \nu +
3 > N W
| E : Ll A ¢ K i

E 2 B

: : Console.Writeline(Name);
.

j

6. Peanusyem nnrtepdeiicer |Calculate u 1Visual ans xnacca Car:
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public class Car: IVisual, ICalculate

1
: public Car(string pManufacturer, string pModel, int pVelocity)
{
- Manufacturer = pManufacturer;
Model = pModel;
: Velocity = pVelocity;
}
private string Manufacturer;
private string Model;
private int Velocity;
public void Plus(int pPlus)
{
: Velocity += pPlus;
}
public void Minus(int pMinus)
{
: Velocity += pMinus;
}
public string Name
{
get
{
return Manufacturer + " - " + Model +
"+ " + Velocity.ToString() + "km/h";
}
set
{
Model = value;
}
}
public void DrawObject()
{
Console.WriteLine
(
: L e \n" +
> J \\ \n" +
» ] [\n" +
; Reaeff)r e (@)--- \n"
)s
: Console.WriteLine(Name);
}
}

7. Korna Bce kiacchl 1 MHTEpGEHCHl OMPEENICHbl U pealn30BaHbl MOKHO MX
UCIOJIb30BaTh. [IpogeMOHCTpUPYEM HCIOJIB30BAHUE THIIOB JAHHBIX CO3JIaHHEM

COOTBETCTBYIOIINX O0OBEKTOB B (pyHKIIMK Main.
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static void Main(string[] args)

{

ConsoleColor.White;

Console.BackgroundColor
Console.ForegroundColor = ConsoleColor.Blue;

Console.Title = "NlabopaTopraa pabota N11";
Human h = new Human("WBaHoB WsaH WsaHoBWY", 50);
h.Plus(5);

h.Minus(1);

h.DrawObject();

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

Car car = new Car("Hyundai"”, "ix35", 120);
car.Plus(25);

car.Minus(11);

car.DrawObject();

Console.ReadKey();

8. Bua okHa pa3pabOTaHHOTO MPHIIOKEHUS TIpeIcTaBlIeH Ha puc. 18.1:

r EI ™

i ' NabopatopHasa pabora N211 E‘_‘g
o -
! El

s
s hY

Heanoe Mean Heanoewu : 54

L~ ~

T — @

Hyundai - ix35 : 156kmsh

< | 1 3

Pucynox 18.1 — KoHconpHOE NPUIIOKEHNE Ha OCHOBE MHTEP(EHCHBIX TUTIOB.

JluarpamMma THIIOB JaHHBIX, co3aaHHas pemakropom Visual Studio, s
pa3pabOTaHHOTO TPHWIOKEHUS, MTOKa3aHa Ha puc. 18.2 (cpaBHUTE ee C auarpamMmon

Ha puc. 17.2 B naboparopHoii padote Nel7):
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7 Visual
[Calculate
' Car
Class
Program & = Flelds
Class ’
| 4 Manufacturer
‘i A # Mod
{"bl”' 2 = Methods : ":MI
Class 1 g’ Velccity
WY Main % h
= = = Properties
= Methods ' Name
¥ ~Objec N 1 TG
: bject Methods
v Equals (= 1 overload) 2
S v Car
¥ GetHazhCode
o ¥ DravCbject
¥ GetType 3
o v Minus
Y Membewi=Clone ICalculate o i
@ Object Visual e
¥ Referencebquals [ Human &
¥ ToString | Class ICakulat =
ulate ~
Interface
= Fields
44 Age = Methods
@ FIO @ Minus
o Ul
= Propetie: ¥ Aus
& Name
= Methods =
: Visual
¥ DrawObject Interface
¥ Human
¥ Minus =l Properties
Plus =
@ Plus I Name
= Methods
¥ OrowOgyject

Pucynox 18.2 — Jluarpamma K1accoB MPUITOKEHHS.

NuauBuayajabHoe 3a1aHKeE.

CrpoexTupyiTe Kiacchl, HAMOJHUTE HX TpeOyeMol (yHKIIMOHATHLHOCTHIO,
omnpenenutre uHTepdeiic, MpoAEeMOHCTPUPYIUTE HUCIIOIb30BaHUE OOBEKTOB Kjacca U
MeTtonoB uHTepdeiica. [locTtpoiiTe nuarpaMMmy KIacCoB CBOETO MPUIIOKEHUS
cpeactBamu Visual Studio.

B  kadectBe KJIaccoB MOJHO  HCIOJIb30BaTh  HUEPApXHUIO0  KJIACCOB,
pa3paboranHyro B JabopatopHoii pabdore Nel7. Hurepdeiic crnpoektupyite u

pean3ynuTe CaMOCTOSATEIIBHO.

7. Coneprxanue oTdera u ero popma

Otuet no 1abopaTopHOM paboOTe MTOKEH COJEPKaTh:

1. Homep u Ha3BaHUE TaOOpaTOPHON pabOTHI.
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2. llenn mabopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DOkpanHble (GOPMBI M JHCTUHT MPOrPAMMHOTO KOJa, MOKAa3bIBAIOIINE
HOPSZOK BBIMOJIHEHUS JJAOOPaTOPHON pabOThl, U PE3YJIbTATH, IOJIyYEHHBIE B XOJ€ €€
BBITIOJTHEHMSL.

OT4deT O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

IMpCroaaBaTCito.

8. KoHTposibHBIE BOMTPOCHI

1. Yto Ttakoe HacnmemoBaHue peannzanuu? Kak omnucath CHHTAKCUYECKU
HacIlleJOBaHUE peanu3anuu’?

2. JIJis 4ero UCIoJib3yeTcs KiodeBoe ciioBo base?

3. MoxHo nu mepeonpenenuts MeToj kimacca? CpoiicTBa kiacca? JlaHHbIe
KJjacca?

4. Yro Takoe HaclemoBaHue uHTepderica? YKaKuTe OCHOBHBIE OTIUYHUS OT
HaCJIEJIOBAHUS peaTU3alIUH.

5. Jlng dero ucnoib3yeTcst KiroueBoe ciioBo virtual? Jiis gero mcmoib3yeTcs
KJITIIOYEBOE CJI0BO Override?

6. MoxeT 1M OJUH KiIacC HacJIeIOBaTh HECKOJILKO KiaccoB? Heckoibko
uHTepdencon?

7. BHMUMaTeNbHO M3y4HMTE KOJ| MPUMEPOB JIaHHOM J1abopaTOpHOW padOTHI U
noAymamTe, KakuM o0pa3zoM creluPuIupyroTest MeTosl nHTepdeiica public, private
win protected? B yem npuyrHa TpUMEHEHHS HWMEHHO Takoro Moaudukaropa

JocTymna?

9. Cniucok muTeparyphl
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Jl5is BBIMOHEHUS 1a00paTOPHOM pabOThI, MPHU MOJATOTOBKE K 3allUTE, a TAKXKE
JUIl OTBETAa HAa KOHTPOJIBHBIE BOIIPOCHI PEKOMEHAYETCS HCIIOJIb30BaTh CIIEAYIIUE

HMCTOYHHKU: [6].
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JIABOPATOPHASI PABOTA 14. ®ANJIOBBI BBO/I-BBIBO/I. PABOTA
C KATAJIOTAMHU. PABOTA C ®AMJIAMU.

1. Ilens u copepxanue

[lenr maGopaTopHOl pabOTHI: HAYYUTHCS HCIIOJIB30BATH MEXaHU3MBI
¢aiinoBoro BBOAa-BHIBO/IA.

3amaun 1a00paTopHON PabOTHI:

— HAY4YUThCA MPUMEHSATH KJIACCHI 17151 pabOoThI ¢ (haiaMu;

— HAYYUTbCSI IPUMEHSTH KJIACCHI U1 pabOThI C KaTaJIOTaMu;

— HAY4YUTBCA UCIIOJIB30BAaTh ITIOTOKW BBOJAA4-BBIBOJA.

2. TeopeTnueckas 4acTh

2.1 Knmaccst .NET Framework mis peanu3amnuu ornepaiiyii BBOJa-BbIBOIA.

Becy BBog u BeiBOg B .NET Framework mompasymeBaeT HCHOJIb30BaHHUE
noTokoB. IloTok — »9T0 abOCTpakTHOE MPEACTaBICHUE  MOCIEA0BATEIBLHOIO
ycrpoiicTBa. llociieqoBarenbHOE YCTPOMCTBO — A3TO HEYTO TAKOE, YTO XPaHUT
JIAaHHBIC B TMHCWHOU CTPYKTYpE M TOYHO TaKHM K€ 00pa3oM obecreurBaeT JOCTYII K

HUM: CUUTBHIBACT WM 3allMChIBACT MO OJAHOMY OallTy 3a OJIHY €IUHMILYy BPEMEHH.



121
CoxpaHeHue ycTpoWcTBa aOCTpPakTHBIM O3HA4YaeT, YTO JIeKallde B OCHOBE
WMCTOYHUK/TIPUEMHUK JaHHBIX MOTYT OBITh CKpPBITHI. Takod ypoBeHb aOCTpaKIUU
o0ecrieunBaeT TOBTOPHOE HKCIOJB30BaHHE KOJa H TO3BOJISIET MHCAaTh OoJjee
0000IlIeHHbIE TPOIEAYPhl, MOTOMY YTO HET HEOOXOJAUMOCTH 3a00TUTHCS O
JEHCTBUTENHHOM crielu(UKe Mepeiayn TaHHbIX.

s oO6pabotku daitnoB B C# HeobOXoauMa CChlIKA HA MPOCTPAHCTBO MMEH
System.IO. Ilpu oTkpeiTuu (¢aiina cosnaercs 0ObEKT, C KOTOPHIM aCCOIUUPYETCs
notok. [loToku oGecrieunBaOT MEXaHU3MBbI CBA3U MEXKIY (daiiiaMu U mporpaMmMamH.

Cpena .NET Framework npenocrasisier Bce HeOOXOAUMbIE HHCTPYMEHTHI IS
7 (HEKTUBHOTO UCIOJIb30BaHUS (DANIIOB B IPUIIOKECHUSIX.

OcHOBHBIE KJIACCHI, HEOOXOUMBIE TPOTPAMMHUCTY:

1. Object — ucxomublii 0a30BbIA Kiacc s BceX kiaccoB riatgopmel NET
Framework u xopeHs nepapxuu THIIOB.

2. File — cratmyeckwii ciy)xeOHBIH Kiacc, MPEIOCTABISIONIMA MHOMXKECTBO
CTaTUYECKUX METOJIOB, KOTOpBIE JAal0T BO3MOXXHOCTH I€peMeIlaTh, CO3]aBaTh,
KOIMPOBaTh, YJalATh (pailyipl, ompammBaTh U OOHOBJATH aTPUOYTHI, a TaKkKe
co3zaBarh 00beKTh MOTOKOB FileStream.

3. Directory — crartuveckuid CIIy’)KeOHBIH — KJIacC,  MPEIOCTaBIISIFOIININ
MHOKECTBO CTaTMYECKUX METOJOB NJisi TIEPEMEIICHHS, KOMUPOBAHUS U YIAJICHUS
KaTajoroB.

4.Path — cioyxeOHBI Kjacc, HWCHOAB3YEMbIH i1 MaHHUITYJIMPOBAHUS
MyTEeBBIMH UMEHAMHU.

5. MarshalByRefObject — paspemaer goctynm K 00bEeKTaM dYepe3 TpaHUIlbI
JIOMEHOB ~ TPWJIOXKEHHS B  TPWIOKEHUSAX, TMOJACPKUBAIOIINX  YIAUICHHOE
B3aMMOJICHCTBHE, ATO 0a30BBIM Kilacc it BceX KkiaccoB .NET, mosBossrommx
YJAJIEHHOE B3aUMO/ICHCTBHE.

6. FileInfo — mpencraBasier dusuueckuii daitn Ha AUCKE, UMEET METOIbI IS
MaHHUMIYJUPOBaHUS 3TUM (aiaom. [l mro60oro oObeKkTa, KOTOPHIA YUTAeT WU
IUIIET B 3TOT (aiii, TokeH ObITh co3maH o0bekT Stream. Bce mertomsr Filelnfo

AOCTYIIHBI U3 00BEKTHOM HepCMCHHOﬁ, IMO3TOMY, €CJIM H€06XOI[I/IMO BBIIIOJIHHUTD
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TOJILKO OJHO JelcTBUe, Ooyiee 3(PPEKTUBHBIM MOMKET OKAa3aThCsl HCIOJb30BaHUE
metoga File, a He coorBercTByIOmIero sk3emiuisipa meroga Filelnfo. JIms Bcex
metonoB FileInfo TpeOyetcst myTh K ¢aiiny, ¢ KOTOpbIM MPOBOAUTCS omnepanus. Bee
cratudeckue Meropl kinacca FileInfo BImonHAIOT npoBepKy 6€30MaCHOCTH /1JIs BCEX
MeTo/10B. Eciii HE0OX0AMMO HCIONIb30BaTh OOBEKT HEOJHOKPATHO, PEKOMEHIyeTCs
UCIIONIBb30BaTh COOTBETCTBYIOUIMI MeTon sk3emiunsipa Filelnfo, mockonbky B 3TOM
cily4ae npoBepka 6e30macHOCTH OyAeT TpeOoBaThCsl HE BCET/Ia.

7. Directorylnfo — mpencraBmser (u3MYECKMid KaTalor Ha JIUCKE U
MPEIOCTABIISIET METO/bl YPOBHS JK3EMIUISpa [JIi MAHUIYJIUPOBAHUS KaTaJIOTOM.
Knacc Directorylnfo paGortaer Touno Tak ke, kak kiacc FileInfo. Dto o0bexr,
NPEACTABIAIONINN OTAENbHbIM KaTajgor Ha MamuHe. [logoOHo knaccy Filelnfo,
MHOT'HE U3 BBI30BOB METOJIOB IyOnupytotcs mexay Directory u DirectorylInfo.

8. FileSystemInfo — cayxwur 6azoBeiM kiaccom i FileInfo u Directorylnfo,
oOecrieuynBas BO3MOXHOCTb pabOThl ¢ (ailjjaMu M KaTajoraMu OJHOBPEMEHHO,
UCIOJIB3YS OTUMOPPU3M.

9. Stream — MPEeAOCTaBISET YHUBEPCAIBHOE MPEACTABIICHHE
nocneaoBaTenbHOCTH OaiiToB. Kiacc Stream sBrsiercss aOCTpakTHBIM 0a30BBIM
KJIACCOM BCEX IOTOKOB.

10. FileStream — mnpencraBnser (ain, KOTOPBIA MOXET OBITH 3amKCaH,
MPOYUTAH WM TO U IPYyTOE.

11. TextReader — mpexacTaBiasieT CPEACTBO UTCHUS, IMO3BOJISIOIICE CUMTHIBATH
nocJyieoBaTeIbHbIe HA0OPHI 3HAKOB. DTOT KJIacC SIBISETCS aOCTPAKTHBIM Oa30BBIM
Kkiaccom it StreamReader, KOTOPBIN CUNTHIBAET CUMBOJIBI U3 TIOTOKOB.

12. TextWriter — npeacTaBisieT CpeJCTBO 3aIUCH, TO3BOJIAIONIEE 3aIMCHIBAThH
nocJieIoBaTeIbHbIe HA0OPHI CUMBOJIOB. DTOT KJIACC SIBISIETCS aOCTPAKTHBIM 0a30BBIM
Kiaccom st StreamWriter, KOTOPBIN 3aMMCHIBAIOT CUMBOJIBI B TIOTOKH.

13. StreamReader — ynTaeT CUMBOJIbHBIC JaHHBIC U3 MOTOKA M MOXKET OBITH
co3/aH ¢ ucnonb3oBanueM kiacca FileStream B kauecTBe 6a30Boro0.

14. StreamWriter — mumer CUMBOJIBHBIE HAHHBIE B IMOTOK U MOMXKET OBITh

CO3JaH C UCIIOJIb30BAHHUEM KJIacCa FileStream B kadecTBe 0a30BOIrO.
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15. Component — mnpemoctaBisieT 0a3oByH peanm3ainuio uHTEpdeiica
[Component 1 genaeT BO3MOXKHBIM COBMECTHOE MCIIOJIh30BaHIE OOBEKTOB Pa3HBIMU
MIPIIOKCHUSMU.

16. FileSystemWatcher — wucmone3yercs mus MoHHTOpHHTa (AWIOB U
KaTaJIOTOB M TPEACTABISICT COOBITHS, KOTOPBIC MPHIIOKCHUE MOXKET IMEePEXBATHUTH,
KOT/Ia B 3TUX O0BEKTAX MPOUCXOIAT KaKHUe-TO N3MEHEHHSI.

Takum 00pa3zom, 3Ta cucTeMa KJIaCCOB BKIIIOUAET B ¢e0s KJIAcChl 711 pabOTHI C
daiimamu (File, Filelnfo), karamoramu (Directory, Directorylnfo) u mnoroxamu
(FileStream, StreamReader, StreamWriter).

B OonpmmHCTBE ciydaeB Mg pa3pabOTKU OM3HEC-TIPHIIOKEHUN JOCTATOYHO
JUIIb YEThIPEX KJIACCOB ISl MAHUIYJUPOBAHUS (PaillioBOM CUCTEMOM. DTHU KIIACCHI
pacrnoJiokeHbl TpocTpaHcTBe uMeH System.lO u mpegHasHaueHbl Il pabOTHI C
¢daiinoBoil cUCTEeMOW KOMIIbIOTEpa, TO €CTh JJIA CO3/IaHUs, yAAJICHUs TMepeHoca
(aiiyIoB U KaTaJIoOroB.

IlepBbic nBa Tmma — Directory m File peanu3yroT CBOM BO3MOXHOCTH C
MOMOIIBI0 CTATHUYECKUX METOJIOB, MOATOMY JaHHBIE KJIACCHI MOKHO HCIIOIH30BaTh
0€3 co3/1aHMsI COOTBETCTBYIOIINX 0OBEKTOB (IK3EMIUISIPOB KJIACCOB).

Cnenyromme Ttumel — Directorylnfo wu  FileInfo oOnagaror  cxoskumu
GbyHKIMOHATBLHBIMH BO3MOXKHOCTAMH ¢ Directory u File, HO moposkaeHsl oT Kiacca
FileSystemInfo, mnosromy peanu3yrTCs TyTeM CO3JIaHUS COOTBETCTBYIOIIUX
HK3EMIUISIPOB KJIACCOB.

Knacc FileSystemInfo mpenocraBnsier 6a30Bbiif GyHKIIMOHAN. 3HAUYUTETbHAS
yactb wieHoB FileSystemInfo npennasHaduena st  paboThl ¢ OOHIUMH
XapakTepUCTHKaMu (aiiia WM Katajora (METKaMu BpEeMEHH, aTpuOyTaMu U T. IL.).

Paccmotpum HekoTopeie cBorictBa FileSystemInfo (tabmuia 19.1).

Ta6muna 19.1 — Csoiictsa kinacca FileSysteminfo.

CBOICTBO Omnucanue

Attributes [To3BosileT TOMYyYUTh WM YCTAHOBUTH AaTPUOYTHI JUIS
JAHHOTO O0BekTa (aimoBoit cuctemsl. Jljist 3TOro CBOMCTBA
UCIIOJIB3YIOTCS 3HaueHUs 1 nepeuncienus FileAttributes
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CBONCTBO Omnucanue

CreationTime [To3BOJIIET TIOJNYYNTh WM YCTAHOBHUTH BPEMS CO3JIaHUS
oOBekTa (haitsIoBOi CHCTEMBI

Exists MokeT OBITh HCIIOJIB30BAHO ISl TOTO, YTOOBI OMPEACIUTH,
CYIIIECTBYET JIM TAHHBIN 00BEKT (haliJIOBOM CHCTEMBI

Extension [To3BomsieT MOMyYnTh pacimmpenue s (aitia

FullName BozBpamiaer ums ¢aiina miam karajora ¢ yKasaHMEM IyTH K
HEMY B (paiiJIOBOM cUCTEME

LastAccessTime [To3BOAs€T NOMYYUTh WM YCTAaHOBUTH BpPEMs ITOCJIEIHETO
oOpaiteHus K 00beKTy (haiIoBON CUCTEMBI

LastWriteTime [To3BONIAET MONMYUYNUTh WM YCTAHOBUTH BPEMS IOCIIEIHETO
BHECEHMSI U3MEHEHUN B 00BEKT (PaillioBON CUCTEMBI

Name Bospamaer ums  ykazaHHoro (paiiia. OTO  CBOWCTBO
JIOCTYITHO TOJBKO g 4yTeHud. JlJIsi KaTajioroB BO3BpallacT
MMsI TIOCJIETHETO KaTallora B UE€PApXUH, €CIU 3TO BO3MOXKHO.
Ecnu HeT, BO3BpalllaeT MOJHOCTHIO ONPEIEIEHHOE UMS

B FileSysteminfo npenxycmotpen Habop metonoB. Hanpumep, meron Delete()
— TI03BOJIACT YJAIUTh OOBEKT (DailyIoBOM CHUCTEMBI ¢ )KecTKoro jaucka, a Refresh() —

0OHOBUTH UH(pOpMalHio 00 00BEKTE (PaliIOBON CUCTEMBI.

2.2 Knacchl 117151 paboThI ¢ KaTtajgoraMu (haisioBOl CUCTEMBI.

Knacc DirectoryIlnfo nacnenyer unensr kiacca FileSystemInfo u comepxur
JOTIOTHUTENbHBI  HA0Op WIEHOB, KOTOpPbIE TMpeIHAa3HAYEHBl JUIS  CO3JaHUs,
niepeMeIIeHus, YAAJICHHs, TOTydeHHs] HH)OpMAaIUK O KaTajiorax M MojKaTajorax B

daiinoBoii cucreme. Hambosee BakHbIE YiISHBI Klacca coaepkarcs B Tadmuie 2.2.

Ta6muna 19.2 — Jloctynseie wieHs! kiacca Directorylnfo.

Unen Onucanue
Create() Co3paroT KaTajor (WK MOJKATAJIOT) 10 YKa3aHHOMY ITyTH B
CreateSubDirectory() | daiinoBoii cucreme
Delete() VY nanser mycroi Karaior
GetDirectories() [To3BoIsIeT MOJMYYNTh JOCTYH K IOJKATajgoraM TEKYIIEro
karajora (B Buje MaccuBa 00bekToB Directoryinfo )
GetFiles() [To3BosIeT MOAYYUTh AOCTYI K (haiiiaM TEKyIero Karaiora
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Unen Onucanue
(B Buze MaccuBa 00bexToB Filelnfo )
MoveTo() [TepemermaeT Katajor U BCE €ro COACPKMUMOE Ha HOBBIU
anpec B (ailyioBo cucteme
Parent Bo3sBpaiiaer poauTeNbCKUi KaTajgor B uepapxuu ¢anaoBoi
CUCTEMBI

Pa6ota ¢ Tunom Directorylnfo HaunHaetcst ¢ TOro, 4To CO3AaeTCs IKIEMILIAP
Kjacca (0ObEKT), MPU BBI30BE KOHCTPYKTOpA B KadyeCTBE IMapaMeTpa yKa3bIBaeTCs
nyTh K HY’KHOMY KaTainory. Eciu Heo0XoauMo oOpaTUThCS K TEKYIIEMY KaTallory
(TO ecTh KaTajory, B KOTOPOM B HAcCTOSIIEE BPEMs MPOU3BOJIUTCS BBHITIOJTHEHUE

HpI/IJIO}KCHI/IH), BMCCTO ITapaMcCTpa UCIIOJIb3YCTCA o6o3HaueHue ".". HaanMep:

/ Cospaem obwvexT Directorylnfo,

/4

xkoTopoMmy bBygeT obpayaThbCA K TEKywemy KaTanory
DirectoryInfo dirl = new DirectoryInfo(".");

irectorylInfo,
/aeT obpawyaTtecAa K kaTanory d:\prim
ir2 = new DirectoryInfo(@"d:\prim”);

Ecim  co3maercs  oObekT  Directorylnfo, xortopwlii  cBs3bIBaeTCS  C
HECYIISCTBYIOIIIUM  KaTajoroM, TO  OyJIeT  CreHEepUpPOBAaHO  HCKIIFOUCHHUE
System.lO.DirectoryNotFoundException.

CaoiicTBO Attributes kitacca Directorylnfo nmo3Bosisier monayunuts HHGOPMALIHIO

00 arpubyrtax oObekTa (DaitmoBoii cucTeMbl. Bo3MOXXHBIC 3HAYCHHS JAHHOTO

CBOICTBA MPHUBECHHI B cleaytomieit Tadnuie 19.3.

Tabmmua 19.3 — 3sauenus ceoiicta Attributes.

3HayeHue Onucanue

Archive OTOT arpubyT UCIONB3YEeTCs TMPUIIOKCHUSIMU TIPU  TMPOBEACHHUU
PE3EpPBHOTO KOMHUPOBAHHUSA, @ B HEKOTOPBIX CIydasX - yJaJeHUS
cTapbix (ailyioB

Compressed | Onpezenser, uTo (aii SABISCTCS CKATHIM

Directory Omnpenenser, 4To 00BbEKT (HaiIOBOM CUCTEMBI SIBJISIETCSA KaTaJlIOroM

Encrypted Omnpenenser, 4to (aiin sBiseTcs 3amu@poBaHHBIM

Hidden Onpenensier, 4To (aiia ABASCTCS CKPBITHIM (Takod (aiinm He OyaeT
BBIBOJIUTHCS MPU OOBIYHOM MTPOCMOTPE KaTaJIOra)

Normal Omnpenensiet, 4To ¢aiin HaXOAUTCSI B OOBIYHOM COCTOSIHUU U JIJIsl HETO

YCTaHOBJICHBI JIOObIE NIpyrue arpuOyThl. ITOT aTpuOyT HE MOMKET
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3HaueHHe Onucanue

UCTIOJIB30BAThCS C APYTUMHU aTpHOyTaMu

Offline daiin (pacmoIoKeHHBI Ha cepBepe) K3MupoBaH B xpaHuiuiie Off-
line Ha xTMEHTCKOM KOMITBIOTEpE. BO3MOXKHO, UTO TaHHBIE ATOTO
daiina yxxe ycrapenu

Readonly ®aiin qoCTyIIeH TONBKO JJISl YTCHHS

System daiin sBIseTCS CHCTEMHBIM (TO ecTh (Al SBIACTCS YACThIO
OTEPAIMOHHON CHCTEMBl WM HCIOJB3YyeTCS HUCKIIOUYUTEIHHO
OneparmoOHHON CUCTEMOM)

Yepes kmacc Directorylnfo mporpamMmmuct Moker coOparh HH(pOpPMAIHIO O

JIOYEpHUX noakaranorax. Hampumep:

static void printDirect(DirectoryInfo dir)

{

: ole.WriteLine("***** " 4 dir.Name + " ****=");

Writeline("FullName: {@}", dir.FullName);
le.WritelLine("Name: {@}", dir.Name);
le.Writeline("Parent: {@}", dir.Parent);
=.WriteLine("Creation: {@}", dir.CreationTime);

: WriteLine("Attributes: {8}", dir.Attributes.ToString());

: =.WriteLine("Root: {@}", dir.Root);

}

static veid Main(string[] args)

1

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

£

}

Meton CreateSubdirectory() mo3BosisieT co3aaTh B BHIOpAHHOM KaTajore Kak
CIMHCTBEHHBIM TOJKATAJIOT, TaK W MHOXECTBO IOJKATAJIOTOB (B TOM 4YHCIE, |

BJIO’KEHHBIX JIpYT B Apyra). Hampumep:

DirectoryInfo dir = new DirectoryInfo(@"d:\prim");

//cosgann nogxKkaTanor
dir.CreateSubdirectory("doc");

//co3panv BNOXEeHHWW MOAxXaTanor
dir.CreateSubdirectory(@"book\20088");

Meton MoveTo() mo3BoJsIeT nepeMecTUTh TEKYIIUA KaTajlor Mo 3aaHHOMY B
KadyecTBe Mapamerpa azapecy. IIpy 3TOM BO3MOKHO HPOM3BECTH NEPEUMEHOBAHHE

karanora. Hampumep:
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DirectoryInfo dir = new DirectoryInfo(@"d:\prim\bmp");
dir.MoveTo(@"d: \prim\letter\Huxkonaes");

B mamdmom ciyuae  katamor «bmp»  mepememiaercs IO anpecy
«d:\prim\letter\HukomaeB». Tak kak uMs IepeMeIIacMOro KaTajiora He COBIAJAcT C
KpafHUM TMpaBbIM HMMEHEM B aapece HOBOIO MECTOMOJIOKEHUS Karajaora, TO
IIPOM3BOIUTCS IIEPEUMEHOBAHNE.

PaGorare ¢ kaTtamoraMu (aiaoBOil CHCTEMBI KOMIIBIOTEPA MOKHO M IIPH
noMoIny kiacca Directory, (pyHKIHOHAIBHBIC BO3MOXXHOCTH KOTOPOI'O BO MHOTOM
coBmazaoT ¢ Bo3MokHOCTsMH DirectoryIlnfo. Cremyer yduThIBaTh, 4YTO YICHBI
JAHHOTO KJIacCa PeaJM30BaHbl CTATHMYCCKH, MOITOMY JUIS HX HCIIONBb30BAaHUS HET
HEOOXOIMMOCTH CO3/1aBaTh 00beKT. Hampumep:

// Cospanue nopxaranora Hosmn
y.CreateDirectory(@"d: \prim\Hosuin");

// NepemewyeHwe xartanora Hesw 8 xaTtanor 2812
Directory.Move(@"d:\prim\Hosait",
' : : @"d:\prim\2812\Hosuit") ;

//nepeumeHoBann xaTtanor Ho
Directory.Move(@"d: \prim\2012\Hosui",

-~

| @"d: \prim\2012\Crapuif");

o 8 CTapuid

]

Crnenyer yduThiBaTh, YTO YJAJE€HUE KaTajora BO3MOKHO TOJIBKO KOTJa OH
nyct. Ha nmnpakTuke KOMOMHHMPYIOT HCIIOJIb30BaHHME KiaccoB Directory w

DirectorylInfo.

2.3 Knaccel 1151 paboThI ¢ daiaamu.

Knacc Filelnfo mpeanasnauen ams opraHu3amuy J0CTyna K (QH3UUYESCKOMY
Gaiiny, KOTOpBIA COAEPKUTCA HAa KECTKOM JAHUCKe KomibioTepa. OH MO3BOJISIET
noyiy4ath uHpopMmaimio 006 3ToMm (dailsie (HampuMep, O BPEMEHH €ro CO3JaHus,
pa3Mepe, aTpuOyTax), a TaKKe MPOU3BOIUTH PA3IUYHBIC OINEPAldd, HAIPUMED, IO
co3manuto (Qaitia wam ero ynanenuro. Kiace Filelnfo macmeayer wiensr kiacca
FileSystemInfo u comep>kuT AOMOTHUTENBbHBIN HAOOP WIEHOB, KOTOPBIM MPUBEIICH B

cnenyromieit Tadbsuie 19.4

Ta6muua 19.4 — Ynens! knacca Filelnfo.



128

Unen Onucanue
AppendText() | Co3maer oobekT StreamWriter i 1o06aBieHus TeKCTa K (aiy.
CopyTo() Konmpyert yxe cymecTBytomuid (aitia B HOBBIN (aii.
Create() Co3maer HOBBIHM (aiin u Bo3BpamaeT oowvekT FileStream s

B3aMMOJICUCTBHS C 3TUM (haitsiom.

CreateText() Cosznmaer 00bekT StreamWriter mis 3anmMcu TEKCTOBBIX JaHHBIX
B HOBBI (paii.

Delete() VY nanser ¢aiin, koTopoMy cooTBeTcTBYeT 00bekT Filelnfo.

Directory BosBparaer karauor, B KOTOPOM PacIoJIO>KEH JaHHBIN (aii.

DirectoryName | Bo3BpamaeTr moiaHbli yTh K JaHHOMY ¢aiiiay B (aiaoBoi
CHCTEME.

Length Bo3sBpamaer pazmep daitna.

MoveTo() [TepememaeT daityl B yka3aHHOE IMOJIb30BATEIEM MECTO (3TOT
METOJI TIO3BOJIIET OJHOBPEMEHHO IIEPEUMEHOBATh JaHHBIN
daiin).

Name [To3BoasieT NOMy4YnuTh UM (paiiia.

Open() OTkppiBaeT Qaili ¢ yKa3aHHBIMH I0JIb30BAaTEIeM IpaBaMu

AOCTYIIa Ha YTCHHUC, 3allMCh UJIN COBMCCTHOC HMCIIOJIB30BAHHC C
APYI'UMH I10JIb30BaTCIIsIMMU.

OpenRead() Co3naer oobekT FileStream, nocTynHbIH TOIBKO JJIs YTCHHS.

OpenText() Cosznaet o0bekT StreamReader (o HeM Takke OyAeT pacCKa3aHO
HUXKE), KOTOPBIM TIO3BOJIAET CUYUTHIBATH WHGOPMAIUIO U3
CYIIECTBYIOIIETO TEKCTOBOTO (paiisa.

OpenWrite() Cosznaet oobekt FileStream, mocTymHbIN 171 YTEHUS U 3AITUCH.

bonasmmacTBO MetonoB FileInfo Bo3Bpamaer o0bekTsl KilaccoB FileStream,
StreamWriter, StreamReader u T. 1., KOTOpbIE TMO3BOJISIFOT Pa3IHMYHBIM 00pa3oOM
B3aMMOJICHCTBOBATH C (haiijiom, HampuMep, MPOU3BOAUTH YTCHUE WIIH 3aIKCh B HETO.

Hanpumep:



FileInfo f = new File ("text.txt");
// Cospanune Panna ¥ NOTOK3
Streamiiriter fOut =

new Streamiriter(f.Create());

/ 3anuce TexcTa B dann
fOout.WriteLine("OAMH ABA TPHU...");

/ 3axkpuTue dauna

fOout.Close();

' Nonyuwenne unPopmauuu o danne
“onsole.WriteLine("Name: {@}", f.Name);
Console.WritelLine("File size: {@}",

f.Length);
Conscle.WriteLine("Creation: {@}",

-

Conscle.WriteLine("Attributes: {0}",
f.Attributes.ToString());

Jloctynm k ¢u3udeckuM (aitlaM MOXKHO TIONy9aTh M 4Yepe3 CTAaTHYCCKHE
MeTosl kKiacca File. bonsmuacTBO MeTo10B 00BbekTa FileIlnfo npencrapisitor B 3TOM

CMBICJIE 3€pKAJIbHOE OTpakeHrne MeTo10B 00bekTa File.

2.4 TIoTOKM B CHCTEME BBOJIa-BBIBO/IA.

[Iporpammsl Ha s3bIKke C# BBINOJIHSIOT ONEPAllMM BBOJIa-BBIBOJA MMOCPEACTBOM
IIOTOKOB, KOTOpbIC TIOCTPOCHBI Ha wuepapxuu kiaccoB. Ilotok (Stream) — »st0
abcTpakuusi, KOTopas reHepupyeT U npuHuUMaeT naHHble. C NOMOIIbIO TOTOKa
MO>XHO YHMTaTh JAaHHBIE W3 Pa3IUYHbIX UCTOYHUKOB (KJIaBUaTypa, (ailil, naMarb) U
3aMMChIBaTh B PA3JIMYHbIC HCTOUHUKH (IIPUHTEP, dKpaH, (ailsl, maMsTh).

[lenTpanbHyt0 YacTh MNOTOKOBOW cuctembl C# 3aHuMaer kiacc Stream
npocTpancTBa uMmeH System.lO. Kiacc Stream mpexacrtaBiser GalTOBBIA TMOTOK U
ABJIIETCST 0a30BBIM JUIsl BCEX OCTAJIbHBIX MOTOKOBBIX KiaccoB. IIpoM3BOIHBIMU OT
KJj1acca Stream SIBJISIOTCS KJIACCHI TOTOKOB:

1. FileStream — OGaiiToBBIii MOTOK, pa3paOOTaHHBIA IS (hailIoBOrO BBOIA-

BBIBOJIA.
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2. BufferedStream — 3akmouaer B 000JI0YKYy OQMTOBBIM IMOTOK M JIOOABIIIET
Oydepuzanuio, KOTopass BO MHOTHX CIy4asX YBEIMYHMBACT MPOU3BOAUTEIHLHOCTD
MIPOTPAMMBI.
3. MemoryStream — 0alTOBBIM MOTOK, KOTOPHIA HCIIOJIB3YET IMaMsAThb s
XPaHCHWUSI TaHHBIX.
[IporpaMMuCT MOXET peaan30BaTh COOCTBEHHBIC TOTOKOBBIE Kiacchl. OqHAKO

JJI ITIOJaBJISAIOMICT O OOJIBIITMHCTBA HpI/IJIO}KeHI/Iﬁ JOCTATOYHO BCTPOCHHBIX ITIOTOKOB.

2.4.1 balTOBBII MTOTOK.

UtoObl co3aaTh OAaWTOBBIM MOTOK, CBSI3aHHBIM ¢ (aiiaoMm, co3maeTrcss OOBEKT
kiacca FileStream. Ilpu 3ToM B Ki1acce OMPENCICHO HECKOJIbKO KOHCTPYKTOPOB.
Yare Bcero MCIOIB3yeTCs KOHCTPYKTOP, KOTOPBI OTKPHIBAET TIOTOK IS YTCHUS H
(unn) 3anucu:

public FileStream(string path, FileMods mode);

[TapameTp path ompenenser ums daiiia, ¢ KOTOpbIM OyaeT CBA3aH IOTOK
BBO/Ia-BBbIBO/Ia JIaHHBIX. [lapamerp mode ompenenser pekuM OTKpbITHA (haiina,
KOTOPBIA MOJXKET MPUHUMATh OJHO W3 BO3MOXKHBIX 3HAYCHHA, OIPEICICHHBIX
nepeuncicaueM FileMode:

— FileMode.Append — npeaxa3HaueH 11 100aBIeHNS JaHHBIX B KOHEI] (aiifa;

— FileMode.Create — npennHa3HaueH ajs CO3[JaHUs HOBOTO (paiiia, MPH STOM
€CIIM CYIIECTBYET (haiiil ¢ TaKUM K€ UMEHEM, TO OH OYJIET MPEABAPUTEIBHO YIAJICH;

— FileMode.CreateNew — mpenHa3HaveH s co3JaHHs HOBOro daina, mpu
9TOM (haiiil ¢ TaKUM K€ UMEHEM HE JTOJKCH CyIIIeCTBOBATH;

— FileMode.Open — npenHa3zHaueH Jyisl OTKPBITHSI CYILECTBYOMIEro (aiina;

— FileMode.OpenOrCreate — eciu ¢aiin CymecTByeT, TO OTKPBIBa€T €ro, B
MPOTUBHOM CJTydae CO37acT HOBBIN;

— FileMode.Truncate — oTkpbIBaeT CymeCTBYOINN (aiil, HO yCEKaeT ero
JUTHHY JTO HYJIS.

Ecnu mombiTka OTKPBITH (paitn okaszanach HEYJAyHOUM, TO TEHEPUPYETCS OJHO

U3 UCKJTIOUEHUU:
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— FileNotFoundException — ¢aiin HeBO3MOXXHO OTKPBITH 110 MMPUYHUHE €T
OTCYTCTBUSI;

— IOException — ¢haiin HEeBO3MOKHO OTKPBITh U3-3a OIIMOKY BBOJIA-BBIBOJIA;

— ArgumentNullException — nums ¢aiina npeacrasiseT codoit null-3Havenue;

— ArgumentException — mekoppekTeH mapamerp mode;

— SecurityException — monp30BaTeb He 00JIaacT MpaBaMH JIOCTYIIA;

— DirectoryNotFoundEXxception — HeKOppEKTHO 3aaH KaTajor.

Jlpyrast Bepcusi KOHCTPYKTOpPa IMO3BOJISCT OTPAaHUYUTD JOCTYIT TOJBKO YTCHUEM
WIN TOJBKO 3aIUCHIO:

public FileStream(string path, FileMode mode, FileAcc access);

[Tapamerpsl path u mode UMEOT TO ke Ha3HAYCHHWE, YTO W B MPEIbLIYIICH
BepcuH KOHCTpyKTopa. Ilapamerp access, ompezenser crnocod goctyma K Qaitny u
MOJKET MPUHUMATh OJHO U3 3HAYCHHM, OTpeIe/ICHHBIX Tepedrciienuem FileAccess:

— FileAccess.Read — Toibko uTeHHE;

— FileAccess.Write — ToabKo 3ammcs;

— FileAccess.ReadWrite — 1 urenue, 1 3amKCh.

[Tocne ycraHoBieHUsI CBSI3M OAMTOBOrO MOTOKA C (U3MYECKUM (ailiioMm
BHYTPEHHHI yKa3aTesb MOTOKA YCTAaHABIMBACTCA HAa HAYaIbHBIA OalT daiina.

Jlnst ureHus odepenHoro OaiiTa M3 TMOTOKA, CBSA3aHHOTO C  (PU3UYECKUM
daitnom, ucnonszyercss metoll ReadByte( ). Ilocne mpoutenus ouepemHoro Oaiita
BHYTPEHHHI yKa3aTelnb MepeMeniacTcs Ha ciaeayomuii 6ant ¢aitna. Ecnu qocturnyt
KoHet ¢aiina, To meto ReadByte( ) Bo3BpamiaeT 3Hauenue -1.

JIuist m06alTOBOM 3alKCH JaHHBIX B TOTOK HcMob3yetcs metoa WriteByte( ).

[To 3aBepiieHun paboThl ¢ ¢ailjoM ero HeoOXOoAMMO 3akphiTh. [ns 3TOTrO
nocratouno Bb3BaTh Meron Close( ). Ilpm 3akpeiTuu  (daiima 0CBOOOKIAIOTCS
CHCTEMHBIC PECYpChl, paHee BBIICICHHBIC JJIs 3TOTO (aiijia, 4YTO aeT BO3MOXKHOCTD

WCITIOJIB30BATh UX ISl pabOTHI C APYyTUMH (aitiamu.
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!static veid Main(string[] args)
A

try
{

: // CosgaHue noToxka ANA YTeHws u3 Pawna
FileStream fileln =

FileStream fileOut =
: new FileStream("0®ainKonusa.txt”,
FileMode.Create,
; FileAccess.Write);
int i;
// B uyuxne npow3BOAWTCA HTEHWe ogHoro ¢awnna
// W OBHOBpEMEHHas 3anuCb COAEPXUMOTo
// Bo BTOpOW $ann
while ((i = fileIn.ReadByte()) != -1)
{

// 3anuce ouepegHoro baWTa B noTox
fileOut.WriteByte((byte)i);

// 3axpeite ¢awnnocs
fileIn.Close();
fileOut.Close();

}

catch (Exception EX)

B nmanHom mpumepe cosnarorcs naBa moroka fileln (s urenms OGaiitoB w3
daiina B motok) u fileOut (ms 3amucu GaiiToB W3 moToka B daiin). Kaxaeii us
MIOTOKOB aCCOIMUPYETCsT cO cBouM ¢aimoM. 3aTeM B LUKIE MNPOU3BOIUTCS
nobaiitoBoe uteHue ¢aina «DaitnCTekcrom.txt» 10 MoOMeHTa, Koraa (QyHKIus
ReadByte( ) BepHeT 3Hauenue -1 (To ecTh TOCTUTHYT KoHen daiina). [lpu 3Tom Ha
Ka)KJI0M UTEepaIu 1IUKJIa CYUTHIBACTCS OJUH OANT M HA DTOMU K€ UTEpAIlUu dTOT OalT
samuchiBaeTcss B (aitn  «®PannKomnusa.txty. Ilocne Bcex omepanus o0a MmoToka
3aKphIBatOTCSA. Bech koja, ocymiecTBisionuii paboty ¢ (aimamu 3aKirO4YeH B
KOHCTPYKIUIO try ... catch. DTo mo3BoJIIeT MOBBICUTH YCTOMUMBOCTh MPOTPAMMBI K

OILIIMOKAM.

2.4.2 CUMBOJIbHBIN ITOTOK.
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UToO0BI cO3/1aTh CUMBOJIBHBINA TTOTOK HYKHO TTIOMECTHTH OOBEKT Kjacca Stream
(manpumep FileStream) BHyTps 00bekTa kiacca StreamWriter win oObeKTa Kiacca
StreamReader. B »3tom ciydae OalTOBBIH TOTOK OyAeT aBTOMATHYECKH
peoOpa30BHIBATHCS B CHMBOJIBHBIN.

Knacc  StreamWriter mpenHasHaueH JUisi  OpraHM3alldd  BBIXOJHOTO
CUMBOJILHOTO TOTOKA. B HEM ompeneeHo HECKOJIBKO KOHCTPYKTOpoB. ONWH U3 HUX
3aMHUCHIBACTCS CIEAYIONTUM 00pa3oM:

public StreamWriter(Stream stream);

[Tapametp stream ompezenseT UMs y>K€ OTKPBITOTO 0aTOBOTrO MOTOKa. JTOT
KOHCTPYKTOp Te€HepUpyeT UCKItoueHue tuna ArgumentException, eciiu nmoTok stream
HE OTKDBHIT JJIs BbIBoja, W uckiaodeHwe tuima ArgumentNullException, ecnmm on
(motok) umeet null-3HaueHwue.

Jpyroii B KOHCTPYKTOPA MO3BOJISIET OTKPBITH MMOTOK Cpa3y yepe3 oOpaleHus
K (paity:

public StreamiWriter(string path);

[TapameTp path onpexnensier umMs OTKpbIBacMOTO (Qaiisa.

Hampumep, co3ngate sx3eMiuisgp kimacca StreamWriter MOKHO CrIeIyrOIIAM

obpazom:

fileOut =
miriter(
new Fi tream(
“"QannHuxonaesa.txt"”,
e.Create,
Write));

new

U eme onuH BapuaHT KOHCTpYKTOpa StreamWriter:

public StreamWriter(string path, bool append);

[Tapametp path ompenensier ums oTKpeiBaeMoro (haiina, a mapametp append
MOKET IPUHUMATh 3HAYCHHE true — eClIM HY»KHO J00aBJIsATh JJaHHBIC B KOHEIl (aiina,
wiu false — ecim (haiin HeoOXxoaUMO TIEepe3anucaTh.

Hanpuwmep:

// Dobasnaem cumsBonu B KoHey $anna
eamiWriter fileOut_1 =

new StreamWriter("Mon®.txt", true);
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OO0bsaBuB TakuM 00pa3zom nepemennyto fileOut 1 ams 3amucu JaHHBIX B MMOTOK

MO’KHO 00paTuThes K metoay WriteLine:

// Wcnonb3oBaHue Writeline

fileOut_1.WriteLine("Ctpoxa gna sanucu");

B JaHHOM CjIydac IJIs1 3allMCh  HUCHOJIB3YCTCA  MCTO/, aHaJOTUYHBIN
CTaTHYCCKOMY MCTOAY KJIaccCa Console. 910 ﬂGﬁCTBHTCHBHO CXO0XHNE MCXAaHU3MBbI
BBOJa-BbIBO/JA.

Kiacc StreamReader MNpCaHasHa4uCH AJIAA OpraHu3alii BXOAHOI'O CUMBOJIBHOT'O
noToka. OJIUH U3 €ro KOHCTPYKTOPOB BBITJISIAUT CJIEAYIOIIMM 00pa3oMm:

public StreamReader(Stream stream);

[Tapametp Stream omnpeemnsieT uMs y>ke OTKPHITOro 0alTOBOrO MOTOKA.

DTOT KOHCTPYKTOpP T€HepHUpyeT uckiroueHue tuna ArgumentException, eciu
notok Stream He oTKpwIT i BBoAa. Co3maTh 3K3eMIUIAp Kiacca StreamReader

MOJKHO CIICAYIOIUM 00pa3oM:

fileln
new nReads
new Fi tream(
“text.txt",
.Open,
.Read));

Kak u B ciywyae ¢ ximaccom StreamWriter y kimacca StreamReader ecte wu
JPYTOM BUJI KOHCTPYKTOPA, KOTOPBIN MO3BOJISIET OTKPHITH (haiiil HAPSMYIO:

public StreamReader(string path);

[Tapamerp path ompenensier uMs oTkpbiBaeMoro ¢aitia. OOpaTHThCA K

JTAHHOMY KOHCTPYKTOPY MO>KHO CJIETYIOITUM 00pa3oM:
Streamreade fileln =

new StreamRead
(@"c:\temp\Hukonaes.txt");

B C# cumBobl peanu3ytorcst kogupoBkoi Unicode. JIist Toro, 4To0bI MOKHO
OblI0  00pabaThiBaTh TEKCTOBBIC (halibl, COJAEpXKAIIHEe PYCCKUE  CHUMBOJIBI,
Co37aHHbIC, HarpuMep, B BIIOKHOTE, PEKOMEHAYETCS BBI3bIBATH CIACAYIOIIMA BUJ

KOHCTpyKTOpa StreamReader:

StreamReader fileln =

i new StreamReader

: ‘c:\temp\t.txt",
coding.GetEncoding(1251));

IS

m
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[Tapamerp Encoding.GetEncoding(1251) roBoputr o TOM, dTO Oyzer
BBITIOJTHATHCS TIpeoOpazoBanue u3 kojga Windows-1251 (oxna 3 Mmoaudukanmii koga
ASCII, comepxkamas pycckue cumBoiibl) B Unicode. Tun Encoding peanu3oBan B
MIPOCTpaHCTBE UMeH System.Text.

Jns utenus naHHbIX U3 noTtoka fileln mMoxHO BOCHOJIB30BAaTHCA METOIOM
ReadLine. IIpu sTomM ecim OyaeT AOCTHTHYT KoHel daitma, To meron ReadLine
BepHeT 3HadyeHue null.

PaccmoTrpum mpuMep, B KOTOPOM JaHHBIE M3 OJHOTO (haiijja KOMHPYIOTCS B

JIPYToii, HO yKe ¢ UCI0JIb30BaHneM KiaccoB StreamWriter u StreamReader.

static void Main(string[] args)
{
: / COo3paHne CUMBONbHLIX NOTCKXOB
StreamReader fileln =
: new StreamReader(
"daunCTexkcTom. txt",
Encoding.GetEncoding(1251));
Streambiriter fileOut =
new Streamlriter(
"Hoesndain. txt",
false);
string line;

'/ TIOCTpOYHOE CunTHBaHWe

while ((line = fileIn.ReadLine()) != null)
1
: [/ ... W 3anuce CTPOKM
fileOut.WritelLine(line);
)
J

fileIn.Close();
fileOut.Close();

)

B nmanHOM mpuMmepe OCyIIECTBISETCS KOMHPOBAHHUE COACPKUMOIO OJHOTO
CUMBOJILHOTO (paiiia B Apyroi.

Taxkum 06pazoM, TaHHBIN CTIOCOO KOMUPOBaHUS OJHOTO (haityia B Ipyroil, maet
TOT >K€ PE3yJIbTaT, YTO U TPU HKCIOJH30BAHUU OANTOBBIX MOTOKOB. OJHAKO, €ro
pabota 6ynet meHee d(PhEeKTUBHOM, T.K. OyJI€T TPATUTHCS AOTOJHUTEILHOE BpEMS Ha
npeoOpa3zoBanue OaliTOB B CHUMBOJIBI. Y CHMBOJIBHBIX TIOTOKOB €CTh W CBOH

MNpeuMynicCTBa. HaHpHMep, MOXHO HCIIOJB30BATb PCTYJAAPHBIC BLIPAXCHHA JIA

MOKMCKA 3aJIaHHbIX (PparMEeHTOB TEKCTa B (paitie.
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2.4.3 TlepeHamnpaBieHne CTaHJaPTHBIX TOTOKOB.

Tpemsi cTaHIapTHBIMU MMOTOKAMHU, JTIOCTYIN K KOTOPBIM OCYHIIECTBIISIETCS Yepe3
cBorictea Console.Out, Console.In u Console.Error, mMoryt moib30BaThCsi BCE
nporpamMmbl, padoTatoniue B mpocTpanctBe uMmeH System. CoiictBo Console.Out
OTHOCHUTCS K CTaHJApPTHOMY BBIXOJHOMY MOTOKY. [l0 yMOmM4aHUIO 3TO KOHCOJIb.
Hampumep, mpu BezoBe metoga Console.WriteLine() mabopmarus aBToMaTHIeCKU
nepenaercs B notok Console.Out. CoiictBo Console.In oTHOocuTCs K cCTaHIapTHOMY
BXOJTHOMY TMOTOKY, UCTOYHHMKOM KOTOPOTO MO YMOJYAHHIO SIBISIETCS KJaBUATypa.
Hanpumep, npu BBOJE MAaHHBIX C KIaBUATyphl HMH(OpMAalMs aBTOMAaTUYECKU
nepenaetcs notoky Console.In, kK KOTOPOMY MOKHO OOPATUTHCS € MOMOIIBIO METO/IA
Console.ReadLine(). CsoiictBo Console.Error ortHocuTcss k  ommOKaM B
CTaHJIAPTHOM IOTOKE, HWCTOYHHKOM KOTOPOrO TakKXe IO YMOJYAHHUIO SBISETCS
KOHCOJIb. OTHAKO 3TH MOTOKHA MOTYT OBITh IEPEHANPABIICHBI HA JTI000E COBMECTUMOE
YCTPOMCTBO BBOJA-BbIBO/IA, HAIIPUMED, HA pabOTy ¢ (pru3ndecKuMu (aisiaMu.

[lepenanpaBuTh CTaHIAPTHBIA MOTOK MOXKHO C MoMoIlibio MetonoB Setin(),

SetOut() u SetError(), koTopsle ABIsAIOTCS wieHamMu Kiracca Console:

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

[Ipumep mepeHarnpaBieHUs MOTOKOB MPEACTABICH B CIEAYIOUIEH Mporpamme,
JEMOHCTPUPYIOILIEH, YTO CTaHAAPTHBIA MOTOK BBIBOJA IMEPEHANPABISETCS B OJIMH

(aiis1, a TOTOK BBOJIa — B APYTOi:
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static void Main(string[] args)
1
; int[,] MyArray;

StreamReader file = new StreamReader("input.txt");
// Nepenanpasnenne Ha file

Console.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 1 = @0; 1 < n; i++)

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

for (int j = @; j < m; j++)

{
}

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

)
PrintArray("Wcxoaumit maccus:", MyArray, n, m);
file.Close();

static void PrintArray(string a, int[,] mas, int n, int m)
{
: // Nepenanpasnenue Ha file

StreamWriter file=new StreamWriter(“output.txt");
Console.SetOut(file);

Console.WriteLine(a);

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

{
: for (int j=@; j<m; j++) Console.Write("{@} "
Console.WriteLine();

N mas[i,j]);

)
file.Close();

4. O0opy0oBaHUE U MaTepUATIbI

Jlis  BhIONHEHUsT 7a0OpaTopHON pabOThl PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHAIBHBIN KOMIBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psaHblii
(x64) porieccop ¢ TakToBoit yactotor 1 I'T'1y u BeImIe, onepatuBHas namsth — 1 16 u
BBHIIIIE, CBOOOJHOE AMCKOBOE MPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrpoiictBo DirectX 9. IlporpammHoe oOecrieueHue: OIMepalioHHas CHCTEMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beime.
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5. Yka3zaHnus 1o TeXHuke 6e301acHOCTH

Texnuka  ©0€30MacHOCTH TMPU  BHINOJHEHHH  JIaOOPATOPHOM  pabOTHI
orpenensercss OOMICTIPUHATON AJs MOJB30BaTENe MEePCOHANBHBIX KOMIBIOTEPOB.
CaMOCTOSATEIbHO HE MPOU3BOJIUTH PEMOHT MEPCOHATIBHOIO KOMIBIOTEPA, YCTAHOBKY
U y/laJeHue MPOrpaMMHOT0 OOECTICYeHHS; B ClIydae HEUCIPABHOCTU MEPCOHAIBHOTO
KOMITbIOTEpa COOOUIUTH 00 3TOM OOCIY>KMBAIOLIEMy NEpCOHATy JabopaTopHuu; HE
KacaTbCsl IEKTPUUECKUX PO3ETOK METAJUIMYECKUMH IpeaMeTaMu; pabodee MecTo
[0JIb30BATENsl MEPCOHAIBLHOTO KOMIIbIOTEPA JOJDKHO COJEPKAaThCS B YHCTOTE; HE

paspemacTCsda BO3JIC IICPCOHAIBHOI'O KOMIIBIOTCPA IIPUHUMATD ITUIITY, HAITUTKH.

6. MGTOIII/IKEI " ITOPAO0K BBIIIOJIHCHU A pa6OTI>I

JInst  BBIMONHEHUS J1TA0OpaTOpHOM pabOThl HEOOXOAMMO CHPOEKTHUPOBATH
MHOTOMOJYJIbHOE€ TPUJIOKEHUE, HUCHOJb3ytoulee (aiiasl 11 BBOJAa U BBIBOZAA
uHdopmaIuu.

Hamnpumep, Tpedyercs pazpadoTaTh NpHIOKEHUE, KOTOPOE MO3BOJISET:

— T€HEepUpPOBaTh MaTPUILLy CIIYYAHBIX YHCEI C COXPAHEHHUEM €€ B (paili;

— CUMTBIBATh MATpUILy U3 (haiina;

— BBIBOJIMUTH MAaTPUILy HA SKPaH.

JInst  BBIMOJMHEHUS JAHHOTO 3aJaHMs-TIpUMEpa JOCTaTOYHO B OTAEIBHOM
MPOEKTE peaanu30BaTh Kjiacc. DTOT MPOEKT cleayeT ckoMmuiupoBath B Buje dll-
¢aitna. 3areM, B OCHOBHOH Mporpamme MpoCcTO HEOOXOIMMO HCIOJIb30BaTh JaHHYIO
OMOJIMOTEKY.

Knacc 6ubnmuorexku HazoBem Matrix. B Hem onpenenum cnenyromue GyHKINM:
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class Matrix

{
; private float[,] matrix;
int m, n;
// KowcTpyxTop
public Matrix()...
// Tenepauus MaTpuun 33QaHHOr0 pasmepa
public void GenerateMatrix(int M, int N)[:]
; // CoxpaHeHwe CreHepupoBaHHOW MaTpuuw B ¢awn
; public void SaveMatrix(string pFileName)[:]
§ // 3arpysxa coxpaHeHHOW maTpuus u3 daina
g public Boolean LoadMatrix(string pFileNameﬂ::]
; // Busop maTpuun B8 KOHCOMb
:  public void PrintMatrix()[.. ]
¥

Pucynok 19.1 — OcHoBHBIC MeTOBI Ki1acca Matrix.

Jluctunr metoma GenegateMatrix:

// Texepauws maTpuus 3343HHOMO pasmepa
public void GenerateMatrix(int M, int N)

{
m=M, n=N;
Random r = new Random(DateTime.Now.Millisecond);
matrix = new float[M, N];
for (int i = @; i < M; i++)
i i for (int j = 0; j < N; j+)
: : matrix[i, j] = (float)r.Next(10@0) / 973f;
}
Pucynok 19.2 — Meron ayist co3nanusa MaTpULbl 3aJJaHHOTO pa3Mepa 1 3aIll0JIHECHUS €€

CH}"IaﬁIHJNHI‘ﬂlCHaAAH.

JIuctunr merona SaveMatrix:
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// COXpaHeHWe CreHepUPOoBaHHON MaTpuus S ¢ain
public void SaveMatrix(string pFilelame)
{

if (matrix.Length > @)

{
if (File.Exists(pFileName))

File.Delete(pFileName);

FileInfo f = new FileInfo(pFileName);
TextWriter tw = f.CreateText();

tw.WriteLine(m.ToString());
tw.WriteLine(n.ToString());

for (int i =08; i < m; i++)
for (int j = @; J < n; j++)
i tw.WriteLine(i.ToString() + " " + j.ToString() + " " + matrix[i, j].ToString("z10"));

fw.ciose();

Pucynox 19.3 — MeTon 11 coXpaHEeHUSI MAaTPHIILI B (paii.

// 3arpysxa COXpaHeHHOW MaTpuum u3 ¢daina
public Boolean LoadMatrix(string pFileName)

{

: if (File.Exists(pFileName))

o

i : try

Bl

: : TextReader tr = File.OpenText(pFileName);
: m = Convert.ToInt32(tr.ReadLine());

i n = Convert.ToInt32(tr.ReadlLine());

; matrix = new float[m, n];

: string line;

: string[] substring;

% for (int i = ©; i < m; i++)

: for (int j = ©; j < n; j++)

{

: : line = tr.ReadLine();

: : substring = line.Split(new char[] {' '}, 3);
: i matrix[i, j] = Convert.ToSingle(substring[2]);
}

; fr.close();

f i return true;

}

: catch

{

: : return false;

SH T

L 3

é return false;

3

Pucynox 19.4 — MeTon 3arpy3ku MaTpuIlsl u3 daiina.
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Ha puc. 19.4 npexacrasien nuctunr merona LoadMatrix. Jluctunr merona

PrintMatrix:

// Busopg hanAuu B KOHCOMb
public veid PrintMatrix()

{
if (matrix.Length > 0)
{
for (int 1 = 0; 1 < m; i++)
{
for (int j = 0; j < n; j++)
: Console.Write(matrix[i, j].ToString("€3") + " ");
Console.Writeline();
}
3
}

Pucynox 19.5 — MeTon a1 BEIBOZIa MaTPHIIEIL.

OcHoBHas nporpamMmma Jis1 HCIIOJb30BaHUs KJIaCCa-MaTpHUIbl IIPCACTABJICHA Ha

puc. 19.6

class Program

1
: static void Main(string[] args)
i
: Console.BackgroundColor = ConscleColor.White;
Console.ForegroundColor = ConscleColor.Black;
Console.Clear();
Matrix m = new Matrix();
m.GenerateMatrix(10, 5);
m.SaveMatrix("FileForMatrix.txt");
if (m.LoadMatrix("FileForMatrix.txt"))
: m.PrintMatrix();
Console.ReadKey();
}
}

Pucynox 19.6 — PabGota ¢ 6MOJIMOTEYHBIM KIIACCOM.

B pesynbrare paboThl AaHHOrO Koja OyaeT co3man daiin FileForMatrix.txt

CJICaAyromero CoacpKaHus:
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r B
| AkelPad - [D:\University\UYuraemble gucumnavHsi\TexHoaormi nporpammuposans I\14. LR_Fo...| |5 l“‘
®aiin [paska Bwa Hactpoitkw Oxno [Mnarmeer  Cnpaska
Do-WHI S B|lshEX|ox|LRIEXRIRBG| I
| FieForMatrxbt |

1|10 -

2|5

3 0

< 1 3

5 2

6 3

7|0 4

81 0

9|11 1

101 2

131|1 3

12|1 4

13| 2

14|2 1

x| 2 2

16|2 3 e
1:1 Ins  Win 1251 (ANSI - kupunnnua)
LN

Pucynok 19.7 — PesynpTupytomuii gaiin.

Ha skpan Oynet BbiBenieHa clieytoiasi nHGopMalus:

-~

B file: /Dy University/MuTaemele AMCUANAMHBLTEXHOAOTMKM NPOrpaMMM.., E‘E‘éj

1,.131E-Dio1
8 .684E-D01
4. 810E-D01
7. 720E-DO1
6. 249E-D01
i, 010E+0DO
5. 385E-D0O1
6. 886E-D02
l,.922E-D01
l.552E-D01

7. 209E-001
4, M7E-001
1,501 E-001
?.373E-001
1, 706E-D01
2. 054E-001
3.279E-001
3. 422E-001
?.194E-003
8.063E-D01

3.662E-001
4,1 7E-001
6.982E-001
3 -443E-001
7. 003E-001
2.322E-001
7.678E-001
6 .177E-001
7.883E-001
2,.734E-001

L)

8.730E-DD2
?.846E-D01
1.922E-001
1.014E+000
2 ,.B83E-D01
3.53%E-001
7. 040E-D01
?.424E-D01
1.432E-D02
1,.418E-D01

8.345%E-001
4,933E-001
8.972E-001
1,.912E-001
8. 083E-001
3.350E-D01
8.633E-001
2. BO6E-D01
7.823E-001
8,171 E-001

s

Pucynox 19.8 — BeiBoa nmporpaMMbl B KOHCOJTb.

BrinonHuTe MHAMBUAYAIBHOE 3aJJaHUE, COTJIACHO NMPENIOKEHHOMY BapHUaHTY.
B kaxaom BapuaHTe HEOOXOIUMO CIPOEKTUPOBATH MHOTOMOYJIBHOE MPUIIOKEHUE
(ontumaneHo 2 Moxayins). McxomHele JaHHBIE B KaKJIOM BapHaHTE Iporpamma

MoJTy4yaeT U3 BXOJHOro daiina.
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NuauBuayajabHOe 3a1aHKeE.

Bapunanr CTpyKTypa JaHHBIX

1 [Iporpamma paccUMTBIBAET NPOU3BEAEHUE JBYX MAaTpUl, KOTOpbIE
XPpaHATCS B pa3HbIX (aiinax.

2 [Iporpamma paccUuTBIBAET CyMMy JBYX MaTpull, KOTOPbIE XPaHATCS B
pas3HbIX (aiinax.

3 [Iporpamma HaxOAUT MAKCHUMAJbHBIM 3JEMEHT B JBYX MaTpHIAX,
KOTOpBIE XPaHATCS B pa3HbIX (haiiax.

4 [Iporpamma pacCUMTBIBAET CYMMY JUArOHaJbHBIX JJIEMEHTOB JBYX
MaTpUll, KOTOPbIE XPaHITCS B pa3HbIX (ailiax.

3) [Iporpamma pacCUMTBIBAET CyMMY OJJIEMEHTOB C YETHOM CyMMOM
MH/IEKCOB B JIByX MaTpHULIaX, KOTOPbIE XPaHATCS B pa3HbIX (paiiax.

6 [Iporpamma pacCUMTBIBAET PA3HOCTh CYMM JJIEMEHTOB MATPHII, KOTOPBIE
XpaHATCS B pa3HbIX (ailyax.

7 [Iporpamma paccUMTBIBAET CyMMy 3JIEMEHTOB IVIABHOW JHMaroHaIN
NEepBOMl MaTpHIlbl U CYMMY 3JIEMEHTOB BTOPOCTENEHHOW JMaroHaiu
BTOPOW MaTpuIlbl. MaTpHIIbl XpaHSTCS B pa3HbIX (aiiax.

8 [Iporpamma paccUMTBIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJIOIIOB B JIBYX
MaTpHUIlax, KOTOPbIE XPaHATCS B pa3HbIX (ailax.

9 [Iporpamma paccuuThIBa€T CyMMY JMArOHajIbHBIX 3JIEMEHTOB YETHBIX
CTOJIOIIOB B JIBYX MaTpPHIIAX, KOTOPbIE XPAHATCS B pa3HbIX (haiisax.

10 [Iporpamma paccuMTBIBa€T CymMMY 3JEMEHTOB YETHBIX CTPOK B JBYX
MaTpHIax, KOTOPbIE XPaHATCSA B pa3HbIX (aiinax.

11 [Iporpamma paccUMTBIBAET CyMMY JJIEMEHTOB , HAXOJSALIUXCS B YETHOM
CTOJIOLIE M HEYETHOM CTpOKe, B ABYX MaTpulaX, KOTOPbIE XpaHATCA B
pa3HbIX (Qaitnax.

12 [Iporpamma paccuMTBIBAET CYMMY D3JIEMEHTOB YETHBIX CTPOK M
PacnoyIoKEHHBIX HAa BTOPOCTENEHHON NMAaroHaiu B 00€uX MaTpuuax,
KOTOPBIE XPaHATCS B pa3HbIX (ailyiax.

13 [Iporpamma paccUMTBIBAE€T MPOU3BENCHHUE 3JIEMEHTOB B JABYX MaTpPHUILAX,
KOTOpBIE XpaHATCS B pa3HbIX (paiiax.

14 [Iporpamma paccuuThIBa€T CyMMYy TI€pBOM MATpUILI W  MaTpHUIbI
TPAaHCIOHUPOBAHHON OTHOCUTENBHO BTOpOoil. O0e MaTpHIlbl XpaHSTCS B
OTJIEJIbHBIX (haifsiax.

15 [IporpamMma paccuMTHIBAET NMPOU3BEAEHUE JIEMEHTOB JUATOHAIIA TIEPBOU
MaTpHULIbl 1 CYMMY BCEX 3JIEMEHTOB BTOPOI MaTpuiibl. O0e MaTpHIIbI
XpaHATCS B OTJENbHBIX (hailiax.

16 [Iporpamma paccuuThIBaeT CymMMy 3JEMEHTOB YETHBIX CTPOK B JABYX
MaTpHIaxX, KOTOPbIE XPaHATCS B pa3HbIX (aitnax.

17 [Iporpamma HaxOAUT MAKCHUMAJbHBIM 3JEMEHT B JIBYX MaTpHIAX,

KOTOPbIE XPaHATCS B pa3HbIX (ailax.
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Bapuant CTpykTypa JaHHBIX

18 [Iporpamma paccUMTHIBAET CYMMY 3JIEMEHTOB YETHBIX CTPOK U
pPacnoJIOKEHHBIX HAa BTOPOCTENEHHOW JUAaroHajld B 00€MX MaTpulax,
KOTOpBIE XPAHATCS B pa3HbIX (haiiax.

19 [TporpaMMa paccuMThIBA€T CyMMYy [IE€pBOW MaTpulbl W MaTpPULBI
TPAHCIIOHUPOBAHHOW OTHOCUTENBHO BTOpOil. OO MaTpuipl XpaHATCSA B
OTJEJIbHBIX (haiiiax.

20 [TporpaMMa paccuuThIBa€T NPOU3BEICHUE JABYX MAaTpHll, KOTOpBIE
XpaHATCS B pa3HbIX (haiax.

21 [Iporpamma paccUMTBIBAET CyMMY 3JIEMEHTOB YETHBIX CTOJIOIIOB B JIBYX
MaTpHULax, KOTOPbIE XPaHATCS B pa3HbIX (aiinax.

22 [Iporpamma paccuMThIBa€T CyMMY JIUArOHaJbHBIX 3JEMEHTOB YETHBIX
CTOJIOLIOB B IBYX MaTpHIlaX, KOTOPbIE XPAHITCS B pa3HbIX (ailiax.

23 [Iporpamma paccUMTBHIBAET MPOU3BEICHUE 3JIEMEHTOB JUATOHAIM [IEPBOI
MaTpHIbl U CYMMY BCEX 3JIEMEHTOB BTOpOM MaTpullbl. O0e MaTpuLbl
XPAHSTCS B OTJEIbHBIX (haiiax.

24 [Iporpamma paccUUTBIBAET CyMMY JJIEMEHTOB C YETHOM CyMMOM
WHJIEKCOB B JIByX MaTpULaX, KOTOPbIE XPaHATCA B Pa3HbIX (ailiax.

25 [Iporpamma paccuuThIBa€T pa3HOCTb CYMM 3JIEMEHTOB MaTpPHII, KOTOPbIE

XpaHsTCs B pa3HbIX (aiiiax.

7. Conepsxkanue otuera u ero ¢popma

Otuet no 1abopaTopHOM pabOTE TOKEH COJEPKaTh:

1. Homep 1 Ha3BaHUE Ta00OpaTOPHON pabOTHI.

2. llenn mabopatopHOii pabOTHI.

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKAa3bIBAIOIINE

MOPSIJIOK BBITIOJTHEHUS J1a00paTOpHOM paboThI, M pe3yJIbTaThl, MOJYyUYCHHBIE B X0J1€ €€

BBITTOJIHCHUA.

OT4eT O BBIMNOJHEHUHU JTA0OPATOPHOM PabOTHI B MUCHMEHHOM BHJE CHAETCS

MpernoaaBaTcCino.

8. KoHTposbHbBIE BOMPOCHI

1. Kakue kiaccel Jyist paboThl ¢ QailioBoi CUCTEMOI Bbl 3HAaeTE?
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2. Yro Takoe cobopka?
3. Kak onpenenuTs mpoeKT Mo yMOJIYAHUIO B MHOTOMOTYJIbHOM PEIICHUH?
4. Kakue Ki1acchl OTBEYAOT 3a MpecTaBieHre (haiaoB B mporpaMme?
5. Uro Takoe notok? Kakue TUIIbI KJIACCOB MOTOKOB UCIOJIB3YIOTCS IIPU paboTe
c daiinamu?
6. OnummuTe MOCIeIOBaTEIPHOCTD NEUCTBHM NPH HEOOXOIUMOCTH 3alHCaTh

OJIHY CTpOKY B (paiin. [IprBenuTe mpruMepsl HCIOIb30BAHHS PA3ITHMYHBIX KIACCOB.
9. Criucok nuTepaTypsl
Jl71s1 BBIIOJTHEHUS JTA0OpaTOpHOU pabOoThI, IPU MOATOTOBKE K 3allMTE, & TAKKE

I OTBETAa HaAa KOHTPOJIBHBIC BOIIPOCBI PCKOMCHIAYCTCA HMCIIOJIb30BATH CIICAYIIIUC

ucTouHuku: [5], [6-8].
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JIABOPATOPHA S PABOTA 15. PEIIEHME BBIUNCJIMTEJIBHOM
3AJJAUU C IIPUMEHEHUEM ®AJIOBOI'O BBOJIA-BBIBOJIA.

1. [lenb 1 coaepkaHue

[lenr maGopaTopHO¥ pabOTBHI: HAYYUTHCS HCIOIB30BATh BO3MOXKHOCTH
(aiinoBoro BBOAAa-BHIBOJIA JJIs PEIICHUS MPAKTUUYECKUX 3a/1a4.

3amaun 1a00paTopHON PabOTHI:

— HAyYHUThCS MPOCKTUPOBATH MPUIIOKEHUE I Pean3allii XPaHEHUS TaHHBIX
POTPaMMBI;

— HAYUYUTHCS MPOU3BOJAUTH BBHIOOP ONTHUMAIbHBIX HWHCTPYMEHTOB IS

oOecrieueHus cepruain3anuu.

2. TeopeTnueckas 4acTh

[lepen BeIMOJIHEHHEM J1a0OpaTOPHOM pabOThl HEOOXOIUMO TOBTOPUTH

TEOPETUUYECKUI MaTepual jabopatopHoi padoTel Nel9.

3. O0opynoBaHUE ¥ MaTepPUAITBI
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Jlnst  BeITIOJTHEHUST J1a0OpaTOpHOM pPabOTBI PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHABHBIN KOMITBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIi
(x64) mporieccop ¢ TakToBo yactotoi 1 I'T'1y u BeIIe, oneparuBHas mamsatb — 1 6 u
BBIIIIE, CBOOOJHOE IHCKOBOE TIPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe

ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINEpaluoHHas CUCTeMa

WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Briiie.
4. Yka3zaHus 0 TEXHHUKE 0€30I1aCHOCTH

Texnuka 0€30MacCHOCTH TPU  BHINOJHEHUM  J1abOpaTopHOM  pabOTHI
OTIpeeNsieTCs] OOIENPUHATON IS TOJIB30BATENC MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITENIbHO HE MTPOU3BOJAUTH PEMOHT MEPCOHATIBLHOTO KOMITBIOTEPA, YCTAHOBKY
U yJlaJeHUEe MPOTPaMMHOI0 00ECIICUEHHUS; B CIIydyae HEUCIIPAaBHOCTH MEPCOHAIBHOTO
KOMIIBIOTEpA COOOIIUTh 00 3TOM OOCHTYXMBAIOIIEMY IEPCOHANY J1abopaTopuu; He
KacaThbCsl DJIEKTPUUYECKUX PO3ETOK METALIMYECKUMHU MpeAMEeTaMH; padodee MecTo
MOJIb30BATENs TIEPCOHATBFHOTO KOMITbIOTEpA JOJDKHO COJEPKAaThCS B YHCTOTE; HE

paspeniaeTcsi Bo3J€ MepCOHAIBHOI0 KOMIbIOTEPA MPUHUMATh MUY, HATUTKU.
5. Meroauka v MOPSAOK BBIMOIHEHUS pabOThI

1. Coznaiite KOHCOJIBHOE MPUIIOKECHHE.
2. BemmonHuTe MHOUMBHUIyalbHOE 3a7aHue. B kKaxkmoM 3agaHuu HE0OXO0IUMO

peanu3oBaTh BblunciIeHue 3HaucHui GyHkmun T (X,y) ¢ 3amaHHBIMU IMaraMu AX |
Ay Ha 3aJaHHBIX JWANA30HAX HW3MEHEHUS HE3aBHUCHMBIX IEPEMEHHBIX [XO;Xl],

[Vory1]

3. HeoO6xoaumo peann3oBaTh COXpaHEHUE pACCUMTAHHBIX 3HAUCHUI B (aiiiie.
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NuauBuayajabHOe 3a1aHKeE.

BapI/IaHT BBIpa}KeHI/Ie JJIA BBIYUCIICHUA

T | f(y)=a-sin()+b-cos); Ax=01; AV =,
x€[-5;5]; ¥ €[-5;5].

2 f(x,y)=a-x-sin(x+y)|+b-x-|cos(y+x)|; Ax=0,1; &Y =0,1;
x€[-1;10]; ¥ €[-5;5].

3 f(x,y)=a?-sin’(x+y)+ ‘bS - COS?(X + y)‘; Ax=001: &Y =0,01:
xe[-2;2]; Y €[-2;2].

4 f(xy)=a - flsin(x)| +b- [cos(y)]. ax =g g1. AY =g g1
xe[-2;2]; Y €[-2;2].

5 f(x,y)=a-Jsin(x)+a-x+b-/cos(y)+b- y\; AX=0,01: AY =001
xe[-2;2]; Y €[-2;2].

6 f(x,y)=a-/sin(x)+a-x+b-fcos(y) +b- y\; Ax=0.01: Y =0 01
Xe[-2;2]; Y €[-2;2].

! f(0Y) =3¢ + Y2 =20 . Ax=0,01: &Y =0,01;
xe[-2;2]; Y €[-2;2].

8| T y)=a-sin()+b-cos); Ax=g1; Moy
X €[-5;5]; ¥ €[-5;5].

9 f(x,y)=a-y-sin(x+ y)+b-x-cos(y+x); AX=01: Ay =0.1;
X €[-5;5]; ¥ €[-5;5].

10 f(xy)=a./|x+yl+b|x- y\; Ax =0 01: &Y =0,01:
xe[-2;2]; ¥ €[-2;2].

11 f(x,y)=a-Jsin(x)+a-x/+b-/cos(y)+b- y\; AX=0,01: Y =0 01:
Xe[-2;2]; Y €[-2;2].

12 f(x,y)=a-./lsin(x)+a-x+b-/lcos(y) +b- y\; AX=0.01: A =0 01
Xe[-2;2]; Y €[-2;2].

B =Y -2 axzg 1, MY =001
Xe[-2;2]; Y €[-2;2].

14| (xy)=a-sin®) +b-cos0); Ax=g,1; AV =o,1;
X €[-5;5]; ¥ €[-5;5].

15 f(x,y)=a-x-sin(x+y)|+b-x-|cos(y +x)[; Ax=0,1; &Y =0,1;

X €[-1;10]; ¥ €[-5;5].
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16 [ f(xy)=a-(c+y)-sin?() +b-(x— y)-cos(y) . Ax=p 1 AY=g1.
X €[-5;5]; ¥ €[-5;5].

17 f(x,y)=a%-x+b®-cos’(Y+X). Ax =g 05: AY =0 05
xe[-2;2]; Y €[-2;2].

18 1t y)=a2-[b-sin(x)] +b*-\la-cos()]. ax—g o1: AY =g 01:
xe[-2;2]; Y °[-2:.2).

19 f(xy)=a-x-jsin(x+y)|+b-x-[cos(y +x)|; Ax=0,1; 2Y=0,1;
X €[-1;10]; ¥ €[-5;5].

20 f(x, y)=a-sin(x) +b-cos(y). Ax=g1: AY =0 1.
X €[-5;5]; ¥ €[-5;5].

21 f(x,y) =a?-sin®(x+ y) +b%- cos’(X + y) . Ax =g 05: AY = 05:
Xe[-2;2]; Y €[-2;2].

22 f(xy)=a-Jsin(x)+a-x+b-f[cos(y) +b-y|. Ax=0.01: &Y =0.01-
xe[-2;2]; ¥ €[-2;2].

- f (x, y)=a\/‘x+ y2‘+b\/‘x2—y‘_
xe[-2:2]; Y €[-2:2]. |

Ax=001: &Y =0,01:

24 f(x,y)=a?-x+b3-y—kin(x) + cos(y) \; AX=0,01: AY =0,01:
Xe[-1;1]; Y €[-1;1].

25 F(X,y) = /X2 + Y2 — 2xy - Ax=0.01: AY =0,01:

xe[-2;2]; ¥ €[-2;2].

7. Conepsxanue otdera u ero popma

OTyeT o J1abopatopHoii paboTe AOMKEH COJAEPKATD:

1. Homep 1 Ha3BaHUE TaOOpaTOPHON paOOTHI.

2. llenu naGopatopHoi pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKa3bIBAIOIIME
NOPSAZOK BBIMOJIHEHUS JaOOpaTOpHON paboThl, U Pe3yJIbTaThl, IOJIYYEHHbIE B XOJ€ €€

BBITTOJIHCHUA.
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OT4eT O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

IIpCIroaaBaTCino.

8. KoHTpoJibHBIE BOTIPOCHI

1. Yro Ttakoe notok? Kakue kiaccbl MOTOKOB Bbl 3HaeTE?

2. Kakwue kiaccel npoctpanctsa System.lO npennasznaueHsl 1151 paboOTHI ©
KaTaJIOraMmu?

3. Kakwue xmaccrl mpoctpancTtsa System.lO npennaznadens! s paboThI ¢
oOBbekTamu (paitioBoit cuctemMsl — amamu?

4. Kak nepeHanpaBUTh CTaHAAPTHBIN KOHCOJIBHBIN MOTOK?

5. INosicauTte pasuuiy mexay kiaccamu File u Filelnfo?

9. Criucok nuTepaTypsl

Jly1s1 BBITIOJTHEHMS TaOOpaTOPHOI pabOThI, TP MOATOTOBKE K 3alTUTE, a TAKKE

AJIs1 OTBETAa HAa KOHTPOJBHBIC BOIIPOCHI PEKOMCHAYCTCA HCIIOJIB30BATH CIACAYIIHC

HWCTOYHUKU: [5].
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JIABOPATOPHAA PABOTA 16. CO3AJAHUE ITPMJIOXKEHUA 10
TEXHOJIOI'MN WINDOWS FORMS

1. [lenb 1 coaepkaHue

[{ens mabopaTopHO#l pabOThI: HAYYNUTHCS CO3AaBaTh MpuioxeHue Windows B
cpene MS Visual Studio um mnporpaMMupoBaTh ajiroOpuTMbl C HCIIOJIB30BaHHEM
MIPOCTHIX DJIEMEHTOB YIIPABIICHUS.

3agayamu 1ab0paTOPHOM pabOTHI SABJISIIOTCS:

— pa3paboTka mpuiIoKeHus ¢ ucrosb3oBanueMm Windows Forms,

— U3y4YCHNE OCHOBHBIX WICHOB Kilacca Form;

— 00paboTKa COOBITUN OT MPOCTHIX DJIEMEHTOB YIIPABICHUS.

2. TeopeTnueckas 4acTh

daiinoBas cTpykTypa npoekta MS Visual Studio B ciyuae ucnonb3oBaHus

tuna moekta Windows Form Application Beirsaut cieayroommm oopazom (puc.
21.1):
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Led
= & LR1

=~ |7 Properties
4] AssemblyInfo.cs
4 Resources.resx
i3 Settings.settings
-3 References
=] Forml.cs
] Form1.Designer.cs
) Form1.resx
4] Program.cs

3

+

[+ [

[+

[

Pucynok 21.1 — Bux oxuna Solution Explorer mias Windows Form Application.

@aiin Program.cs coaeput kinacc Program u cratuueckuii Mmerog Main(), c

KOTOPOT'0 HAYMHAETCS BBINMOJHEHHE puiioxeHus (puc. 21.2).

[ using System;
using System.Collections.Generic:
uzing Systewm.Ling:

~using Systcem. Windows,.Forwms;

[ namespace LR1
{
= static class Program
{
= CSumnarys
The main entry point for the application.
V/ SumAary>
[STAThread]
= static void Main()
{
Application.EnableVisualStyles():
Application.SetCompatibleTextRenderingDefault (false) ;
Application.Run({new Formi()):

Pucynox 21.2 — JIuctunr Program.cs.

B camom Hauane ¢aitna Program.cs BBIOMHSAETCS 0OBSBICHUE HUCIIOJIb3YEMBIX
IPOCTPAHCTB UMEH C MCIIOJIb30BaHUEM USINg.

Knacc Program copepxxut Meron Main(), KOTOpbIH HCIONB3Ysl CTAaTUYECKHM
meton Run kmacca Application co3maer u BBIBOAMT Ha SKpaH TJaBHYIO (Gopmy

npuioxenus: Application.Run (new Form1()).
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Takum  oOpasom, peanu3yercs OAMH W3  MPUHLUIOB  OOBEKTHO-
OPUEHTHUPOBAHHOTO TMPOrPAMMHUPOBAHUS: pa3rpaHuyeHue oOsi3aHHOCTEH  (T.e.
KaXKIBIH KJIacC BBITOTHSAET MUHUMAJIFHO BO3MOXKHOE KOJIMYECTBO OMEpaInii).

Kmacc rnaBHoit ¢opmbl FOorml (o ymoslaHWIO) TPEACTABICH JABYMS
cBs3aHHbIME C#-daitmamu. [[ns otoOpaxkenus coaepkumoro Forml.cs HeoOxoammo
MICTKHYThIIPAaBOM KHOIMKOW MBIIIM B OKHE MPOEKTHPOBAHHS TJIaBHON (OpMBI Ha
camoii popme min Ha nukrorpamme Forml.cs B okne Solution Explorer (puc. 21.1) u
B TOSIBUBIIIEMCS. KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «View Code».

JIuctunr Forml.cs npencrasnen Ha puc 21.3.

Flusing System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using Systewm.Drawving:
Ilpoctpanciea HMEH. /:mg System. Linq)
using System.Texct;
BO3MOXHOCTH KOTODBIX “using System.Windows.Forms;

JOCTYITHBI Ha
espace LR1

public partial class Forml : Forn
{

&l public Forml()
IIpocTpaHCTBO HMeH {

NpHIOKeHNA (TPOTPAMMICT InitializeComponentc ()

MOXET OOBLBISTH CBOH | }

coOcTseHHBle NpOCIpaHcTBa )

Pucynok 21.3 —JIuctunr Forml.cs.

KoHCTpyKTOp,  CO3aHHBIM 1O  YMOJYAaHHWIO,  BBI3BIBAET  METOJ
InitializeComponent,  koropelii  ompene’leH B COOTBETCTBYyIOIIeM  (aiiie
Form1.Designer.cs (puc. 21.1).

DTOT METOJ| CO3/1aeTCsl aBTOMATHUECKH, B HEM OTOOpaKatoTCsl BCe M3MECHEHUS,
IPOM3BOIUMBIC IIPOTPAMMHUCTOM B OKHE BH3YaJIbHOTO MPOSKTUPOBAHUS (POPMEI.

[IpocTpaHCcTBa MMEH, JOCTYIIHBIC JIJISl UCIIOJIb30BaHUS, OOBSIBISIFOTCS B HavYale

daiina.
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System sBnsiercss 0a30BBIM MPOCTPAHCTBOM HMMEH — B HErO0 BXOJIAT BCE
OCTaJIbHBIC THITBI M MPOCTPaHCTBO MMeH. KoHcTpykmms using System; B Hauane
daitma mporpammbl yKa3plBaeT Ha TO, YTO BECh MPOrPaMMHBIN Ko OyaeT
BBITNIOJIHATHCS B JJAHHOM MPOCTPAHCTBE MMEH, MOITOMY IPU HCIIOJIb30BAHUU THUIIOB
(marmpumep Int32), ompeneneHHBIX B MPOCTpPAaHCTBE SYStEM HET HEOOXOIUMOCTH
yKa3blBaTh CaMO HMs TMPOCTpaHCTBa (TO €CTh HET HEOOXOAMMOCTH MHCATh
System.Int32).

[TporpaMMUCT MOXKET CaMOCTOATEIHHO BBOJUTH IMPOCTPAHCTBA UMEH IMpH
HaIlMCaHUM ITPUIIOKECHUM.

O0padoTka coObITHH B peknMe NMPOeKTHPOBaHUSA. OKHO MPOEKTUPOBAHUS
1aBHOW (hopmbl npuiiokeHUs: (puc. 21.4) MOXKHO OTKPBITh ABaXAbl IIEJIKHYB Ha
nukTorpamme Forml.cs B okHe Solution Explorer (puc. 21.1). ITpu 3Tom oTkpoeTcs
Bkiagka Forml.cs [Design].

OKHO CBOWCTB IPUMET BUJI, TOKA3aHHBIN Ha pucyHKe 21.4.

Forml System.'Windows,Forms.Form -
s
Locked False -~
MairMenuStrip (none)
MaximizeBox True
[ MaximumSzs 0;0
MinimizeBox True
MirimumSize 0;0
Opacity 100%
[H Padding 0;0;0;0
RightToLeft No
RightToLeftLayout Faks
Showlcon True
ShowinTaskbar True
Size 419; 301
SizeGripStyle Auto
StartPosition WindowsDefatLocation
Tag ovnd
Text Form1
TopMost False -
Text
The text assoclated with the control.

Pucynok 21.4 — Bun oxkna CoiicTB (Properties) B peskume mpOeKTUPOBAHUS

(bOpMBL.
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KHomka '~ moO3BOJISET OTOOpPA3UTh CIUCOK COOBITHH, XapaKTepHBIX IS
DJIEMEHTA YNPABJICHHS, AKTHBHOTO B JAHHBI MOMEHT B OKHE MPOCKTHPOBAHMUS.
Hamnpumep, eciii BbIICAUTH TJIaBHYIO (hOpMY MPHUIIOKEHHUS, TO 0TOOPA3ATCs COOBITHS,
XapakTepHsle U1 Kiacca Form.

Jlnst oTpaboOTKM MEXaHW3Ma PErucTpaldd COOBITUH, PacCMOTPUM 00pabOTKY
HanOoJIee MPOCTHIX COOBITUM — COOBITUM OT MBIIIIH.

Jns  ngobGaBneHuss 00paboTyMka COOBITHS MBIIMIM HEOOXOJAMMO BBIOPATH
cootBeTcTByomee coowsitie (Click, DoubleClick, MouseEnter, Mouseleave,
MouseDown, MouseUp, MouseMove,. MouseHover, MeaseWheel) u nBaxxap
HICJIKHYTh Ha TI0JIe, PACHOJIOKEHHOM B COCETHEM OT HEro cTojllle B OKHE CBOMCTB
(TakuM 00pazoM 00pabOTUMKY MPUCBOUTCS UM MO YMOJYaHHIO). B naHnHOM mose
MOXHO BBECTHM CBOE€ Ha3BaHHME JJII HOBOrO 00pa0oTuMKa, WJIM BBIOpaTh U3
BBITIAJIAIONIETO CIHUCKA yKE CYIIECTBYIONINE 00pabOTUNKH.

[Tocme perucTparuu coObITHS B OKHe «Properties», aBTOMaTHYECKH
nobamystorcss  cTpoku  koma B (ainel  Forml.Designer.cs  (peructpupyercs
oOpaboTunk coOwbiTHs1) W FOrml.cs (moGaBnseTcsiMeTosd, AacCOIMUPOBAHHBIA C
JTAHHBIM COOBITHEM ).

dopMa TPWIOKECHUS JODKHA OBbITh (PYHKIIMOHAIBHOW W MaKCHUMAaJIbHO
OProHOMHYHOW. TakWe TPOCThIE BEIIW, KaK I[BETOBBIE KOMOWHAIIMH, pa3Mepbl
mpu(TOB U OKOH MOTYT CJlieJaTh MPHIIOKEHUE HAMHOTO 0oJiee MPUBIEKATEIbHBIM
JUTS TIOJTB30BaTETIsI.

B cnyuwae ecmu cBoiictBo IcOn ¢opmbl ycTaHOBIEHO, a IS CBOMCTBA
ControlBox He yka3aHo 3HaueHue false, TO 3Ha4OK MOSIBUTCS B JIEBOM BEPXHEM YTy
dbopmbl. OOBIYHO MPUHATO YCTAHABIMBATH 37I€Ch 3HAYOK TIPHIIOKCHHUS.

CaoiictBo FormBorderStyle 3amaeT tvn paMku, KOTopasi MOSBISETCS BOKPYT
dopmel. [list sToro ucnonb3yercs mepeuncienue FormBorderStyle. J{omyctumbie
3HAUCHHUS  JTOTO  TICPCUUCIICHUS: Fixed3D, FixedDialog, FixedSingle,
FixedToolWindow, None, Sizable, SizableToolWindow.

Jl5ig BBITIONIHEHUS 1a00paTOpHOI pabOThI MOTpeOyeTCss OCHOBHAsA UH(DOpMALIHS

0 COOBITHSIX MBIIIIH:
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Bce oOpaGoTumku  COOBITMI  MBIIIM  NPUHUMAIOT  MapamMeTp  THUMa
MouseEventArgs. [loctymaronuii Ha BXxoA 00pabOTurMKa COOBITUM MBI OOBEKT
tuna MouseEventArgs mo3BoJsieT MOIYYUTh JOMOJHUTEILHYI0 HH(POPMAIHNIO O

JCHCTBUM MBIIIIH, IIyTEM BBEIACHHS psja ClIelHaIbHBIX YWICHOB Kiacca (tadi. 21.1).

Tabmuma 21.1 — CroiictBa Trima MouseEventArgs

CBOHCTBO Onucaunue

Button Conepxut HH(OOPMAIIUIO O TOM, KaKasi KJIaBHIIIa
OblIa Ha)kaTa, B COOTBETCTBUU C OMPEEICHUEM
nepeunst MouseButtons

Clicks Conepxut nH(pOPMAITHIO O TOM, CKOJIBKO pa3 Oblia
Ha)kaTa ¥ OTITyIIIeHA KJTABHIIIA MBIIITH

Delta Conepxut uH(pOpMaIUIO co 3HAKOM,
COOTBETCTBYIOIIIEE YHCITY IIETTYKOB,

MPOU3OMICAIINX ITPH BPAIlICHUN KOJICCUKA MBIIIN

Conepxut nHhOpMaIIUIO 0 KoopauHaTe X

< | X

Conepxut nHbOpMaIUIO 0 KoopauHate Y

3. O0opynoBaHUE U MaTepUATTBI

JUis  BbINONIHEHUs Ja0OpaTopHOM pabOThl PEKOMEHAYETCS HUCIOJIb30BaTh
MEPCOHANBHBIN KOMIBIOTEP CO CIEAYIOUUMHU XapaKTepUCTUKaMu: 64-pa3psiaHbIii
(x64) npoueccop ¢ TakToBoi yactoror 1 [T u BeIIe, onepatuBHas namsith — 1 ['0 u
BBIIIE, CBOOOJHOE MJMCKOBOE IMPOCTpaHCTBO — He MeHee 1 [0, rpaduueckoe
ycrporictBo DirectX 9. TlporpamMHoe oOecriedyeHue: OINepaluoHHAs CUCTeMa

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

4. Yka3zaHus 0 TEXHUKE 0€30IIaCHOCTH

Texnnka  O€30MACHOCTA MPU  BBHIMOJHEHWW  JIAOOPATOPHOW  pabOTHI
OTpeeNsieTcs] OOMENPUHATON IS TIOJB30BaTeNIel MEPCOHATBHBIX KOMITBIOTEPOB.
CaMOCTOSITEIPHO HE TTPOU3BOIUTH PEMOHT MEPCOHAIBHOTO KOMITHIOTEPA, YCTAHOBKY

" YJAJICHHUC ITPOTrpaMMHOIO O6€CHC‘{CHI/I}I; B ClIydac HCUCIIPABHOCTH IEPCOHAIBHOTO
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KOMITBIOTEPA COOOMIMTH 00 ATOM OOCTY>KHMBAIOIEMY TMEPCOHANy JabopaTopuu; He
KacaThCsl AJICKTPHUCCKUX PO3ETOK METAUIMYCCKUMH MpPEIMETaMu; pabodyee MecTo
MOJIb30BATENs TIEPCOHAILHOTO KOMIBIOTEpA JIOJDKHO COJEPKATHCS B YHCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOT'O KOMIIBIOTCPA IPUHUMATD ITMITY, HAITUTKH.

5. MeToauka v OpsIOK BBITIOJHEHUS Pa0OThI

1. Co3paiite B cpene pa3zpadotku MS VS npoekt. B kauecTtBe Thna mpoekra
BeiOpath «Windows Application» (wmu «Windows Forms Application» B
3aBucumoctH oT Bepcun .NET Framework)

2. Ilocne co3maHusi M COXpaHEHMsI MPOEKTa H3MEHUTE MpPOrpaMMmy TaKUM
o0pa3oM, 4TOOBl KOOPAMHATHI KypcOopa MBIIIN BbIBOJWINCH B 3aroJIOBKE IJIABHOTO
OKHa MPUIIOKEHHUS.

st 3Toro B 00pabOTUMK COOBITHSI TBHKEHHUS MBIIIM HaJl OKOHHOW (QopMoit
(MouseMove) no6aBbTe CTPOKY KOJIa:

Text = string.Format("Koopmunatsr: {0}, {1}", e.X, e.Y);

3. lo6aBbTe TekcToBoe moje (TextBox) B pexkume pa3paboTku (IS ATOTO
HE0OXOMMO HCIIONIb30BaTh MaHeNb A1eMeHTOB yipaBieHus «ToolBox»). lononnure
0o0pabOTYMK [JBMKEHUS MBIIIM TakUM O0pa3oM, YTOObl B TEKCTOBOM IOJE
oToOpakajach CyMMa KOOPAMHAT yKa3aTessl MbIIIIH.

4. PaboTaroliyto mporpaMmy He0OX0AUMO MPEICTABUTh MPENOAABATENIO.

5. Tlocne 3TOTO BBHIMONHUTE WHAMBHIYAJIbHOE 33JaHUE B COOTBETCTBHUE C
BapHaHTOM. B kaxnom 3agaHuu HE0OXOJUMO BBIBECTHM 3HAUCHHME BBIPAKEHUS,
IpeIBapUTENbHO BBE/IS 3HAUCHUS IEPEMEHHBIX B COOTBETCTBYIOIINE TEKCTOBBIE MOJIS
(GOpMBI TJIAaBHOTO OKHA MPHWIOKEHHWS. Pe3ynbTaT BBIBOAWTCA B 3arojoBOK OKHa B
OTBET Ha Ha)KaTHE KHOIKH (KHOIKY TaK)ke HE0OXOAMMO IOMECTUTH Ha Gopmy).

6. Jis BBIMOJIHEHUS WHAMBUAYAIBHOTO 33aJaHUS HEOOXOIMMO HCIOJIb30BaTh
MaTeMaTHueckue (YHKIMHU, KOTOpbIE JOCTYNHBI B BHIE CTaTHUYECKUX METOJOB
kiacca Math.

NuauBuayajbHoOe 3a1aHKeE.
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Hepen BBIITIOJIHCEHUEM  3aJaHUA Tpe6yeTC5{ CaMOCTOATCIIBHO OIIPCACIINTD
3dKOHOMCPHOCTb U3MCHCHUS YJICHOB ITOCJICOIOBATCIIbHOCTH, YTOOBI IMPUMCHHUTD LUKII,

YCIIOBHBIN OTIEpaTOp WJIH, €CIIM TOTPeOyeTCs, onepaTop BeIOOpa.

BapI/IaHT BI)Ipa)KCHI/IC JJIA BBIYUCIICHU S

1 S +\/‘b"—‘x+cos(y)‘

2 F:\/M-x+\/‘b>3‘—’><2+COS(Y)‘

3 A=—d .iﬂsin(e) +COS(Y)\

&
4 U= ‘—+*in2(§)+cos(y)
W W
5 t:|g(f)—e+sin(l"
6 sin(f)+ sm
q+a\ | ‘5’\

7 . .
Q _S|n(h+m) —0l+ ’sm(f)+ \/‘sﬁ(ﬁy“

8 | E—sin(hizs 912 ) ~v6-+sin(h3)+ lsin( )|

In(h11
9 74 X
Z=z-axl+ |[°" T 5 —|x+cos(as_9+Y)
y
10 _ -
RES — arg01—arg02 + ‘sm(argOS) + \/argo4
arg0129° —Ig(arg 02)
11 U _v—e_2+‘cos(arg3)+\/ﬂ
a_del *tg(t)

12 _\ 4 €0s(g-0) :
t=W + o —e+’s|n(e)+\/@‘

13 Z =z-cos(y) + /e7 —|x+cos(as_9+ )|

14 R =q+[sin2(e) + cos(y)|- cos(s + g)

15 F=sin(" * ) x+\/W F< +cos(y)‘




159

16

res = —-e+
cos(w)

17 t=w 4 99-@ _¢€ in(e)+ W-g
In(20-x) W F |

18 t=W + 9g+ra)_ € in(e) + /W—e
In(20- X) w ’S ‘

19 1/d2 x x+\/§ }><+cos(y)‘

20
t=W +M e+ sm(e)+\/—4
W e
21 CVi-e_2+ ‘cos(arg3) + \/M
a_del *tg(t)

2 | F=sin ) xe %]+ cos(y)
sin ; x+\/ﬂ F<+cosy‘

23 4 sin arg
v=4e_2- | ( )+cos(arg3)+
e 2-1 \/‘TH

24
F‘e\ Sln( )

res =
cos(w+ e) 25 - f

25 t = az +C03(agz CI) —g +‘Sin((.])+ /‘12_q”

Vg

7. Coneprxkanue otuera u ero ¢popma

OtyeT o 1abopatopHoii paboTe AOIKEH COAEPKATD:

1. HomMep u Ha3BaHue 1a00paTOpHOM pabOTHI.

2. llenn maGopatopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIBHBIE BOMTPOCHI.

4. DxpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, IOKa3bIBAIOIINE
HOPSZOK BBIMOJIHEHUS TaOOpaTOpHON paboThl, U Pe3yIbTaThl, MOJYyUYEHHBIE B X0/€ €€

BBIITOJIHCHUA.
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OT4eT O BBINOJHEHUH JIAOOPATOPHOW pabOThl B MUCHMEHHOM BHJE CIAETCS

IIpCIroaaBaTCino.

8. KoHTpoJibHBIE BOTIPOCHI

1. Kakue ¢aiiasr onuchBaroT Kiacc Gopmbl?

2. Kakue nelicTBus HEOOXOIUMO BBITIOJHUTH JJIA CO3AaHUs 00paboTurka
COOBITHS?

3. I'me ommceiBaeTcsi kom oOpaboTtumka coObiTHA? B  kakom  (aiine
perucTpupyercst 00paboTUHK COOBITHS (METOJ] IPUBS3BIBACTCS K COOBITHIO)?

4. Kak moryguTh TOCTYN K KOOpAUHATAM Kypcopa MBIIITH ?

5. Kakoii kitacc coiep>KuT METO/Ibl, pealln3yIoline MaTeMaTHaeckue GpyHKiumn?
9. Criucok nuTepaTypsl
Jliist BBIIOJTHEHUs JTAOOpaTOpHOU paboThI, IPU MOATOTOBKE K 3aIUTE, & TAKKE

AJIs1 OTBETAa HAa KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCA HCIIOJIB30BATH CICAYIIHC

HCTOYHUKU: [6].
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JIABOPATOPHAA PABOTA 17. IPUMEHEHUME 2JIEMEHTOB
VYITPABJIEHN A B ITIPMJIOXEHUAX WINDOWS

1. [lenb 1 coaepkaHue

[lenr maGopaTtopHOW  pPaOOTBI: WM3YYNUTh TPHUHIMIBI  WCIIOJIH30BAHUS
CTaHJApPTHBIX JIEMEHTOB YIIpaBJIeHUS B MpHiioxkeHUsIXx Windows.

3amaun 1a00paTopHON PabOTHI:

— HAY4YUThCA UCTIOIB30BaTh KHOMKH, (DPaXKKH, MEPEKITI0UATEIH;

— HAy4YUThCA UCTIOJIb30BaTh CIIUCKU, BBINIAJAIOIINE CIIUCKH;

— HAYYIHUTHCS .
2. TeopeTnueckas 4acTh

[TonnMaHue WepapXWM KJIAcCOB 3JeMEeHTOB yrparienus Windows wnmeer
BKHOE 3HAYCHUE TIPU MPOCKTUPOBAHUU MHTEP(PEICOB MOIB30BaTENS, 0OCOOCHHO MPHU
pa3pab0TKe COOCTBEHHBIX 2JIEMEHTOB yIPABIICHHUS.

B npoctpancte umen System.Windoiws .Forms ecth ouH 0COO€HHBIH Kilacc,
CITy>)Kaluil 0a30BBIM JJISI TMOYTH Ka)XJIOTO CO3[aBa€MOTO JJIEMEHTa YIpPaBICHUS U

dopmel. Ito System.Windows.Forms.Control. Kinace Control peanusyer 6a30Byro
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(YHKIIMOHATBHOCTh CO3/IaHUS U OTOOPaKEHHUS BCEro, YTO BUIUT IOJIb30BATEb.
Knacc Control yHacnenosan ot kinacca System.ComponentModel.Component. Kiacc
Component obecnieunBaer Control Bceit He0OXx0aMMOI HHDPACTPYKTYpOH, KOTOpast
noTpedyeTcst JUisl TOro, 4YTOoObl €ro MOXKHO OBUIO IMEpeTacKWBaTh Ha MOBEPXHOCTH
POEKTUPOBAHUA B BU3YAIbHOM KOHCTPYKTOpPE U MOMEMIATh B Apyroit o0bekT. Kiace
Control mpenocraBisieT OTPOMHBIM  CHUCOK  (DYHKIIMOHAILHOCTH  KJIaccam,
YHACJIeIOBAHHBIM OT HETO.

Pasmep u MecTomnooKeHne 3JIeMeHTa YIpaBIeHUs ONpeIesieTcss CBOMCTBaMH
Height, Width, Top, Bottom, Left u Right, Hapsiny ¢ monoiHsSOMKUME UX CBONCTBaAMHU
Size u Location. OTiimune Mexay HUMH B TOM, uTo cBoiicTtBa Height, Width, Top,
Bottom, Left u Right npuauMaroT nenourcieHHble 3Ha4YeHUs, Size — CTPYKTypy Size,
a Location — crpykrypy Point. Ctpyktypsr Srze u Point comepxaT Bepcuu KOOpAUHAT
X,Y. CtpykTypa Point 0O0bIYHO CBsi3aHA ¢ MECTOTIOIOKECHUEM, & SiZ€ 3a71aeT BBICOTY
U mupoTy oObekta. Size m Point ompeneneHsl B MpocTpaHCTBE MMEH System.
Drawing. OGe CTpyKTypbl OYCHb MOXO0XH B TOM OTHOIICHUH, YTO TPEICTABISIOT
napy koopauHaT X,Y, HO TaK)Ke UMEIOT Meperpy>KeHHbIE OTepaIuu Ui 00JeTYCHHS
CpaBHEHUs M mpeoOpa3oBaHus. Tak, Hampumep, ABE CTPYKTYpbl SiZ€ MOXHO
ckianpiBaTh BMecTe. B crpykType Point omeparus Addition mepeomnpenencHa Tak,
YTO MOKHO MPHUOABIATH CTPYKTYpy Size k Point u nmoxyuyaTs HOBoe 3HaueHue Point.
Orto obecneunBaeT 3P GeKT npubaBieHUsS PACCTOSIHUS K MECTOTOJNOXEHHUIO C
MOJlyYeHUEM HOBOTO MECTOIOJIOKEHHS, YTO OYeHb YAOOHO, €CIM HYXKHO
JUHAMHYECKU cO37aBaTh (POPMBI U DJIEMEHTHI YIIPaBICHHUS.

CgoiictBo Bounds Bo3Bpaiaer o0bekT Rectangle, mpeacrasistomuii 001acTh
JJIEMEHTa YTpaBjieHHus. OTa 00JIacTh BKIIOYAET JIMHEWKH NPOKPYTKU U TaHEsb
3arojioBka. Rectangle — Taxke wacth mpoctpaHcTBa uMeH System. Drawing.
CroiictBo ClientSize — 3T0 cTpyKTypa Size, mpeacTaBisionias KINEHTCKYIO0 001acTb
DJIEMEHTA YIIPaBJICHUS, MUHYC JJUHEUKHU MPOKPYTKU U TIAaHEIb 3ar0JIOBKA.

PointToClient u PointToScreen — wmetoasl mpeoOpa3oBaHUs, KOTOPHIC
npuHuMaioT Point u BosBpamator Point. Merox PointToClient mpunumaer Point,

NpEACTABIAIOIYIO 3KpaHHBIC KOOPAWHATBI, U TPAHCIIMPYCT UX B KOOPAWHATHI,
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OCHOBaHHbIE HA TEKYIIEM KIUEHTCKOM OOBEKTe. DTO yIOOHO g Omepaiui
neperackuBanusg. Metoa PoIntToSCreen BBIMONHSAET MPSAMO MPOTHBOIOJIOKHYIO
OTEpaIi0 — MPUHUMAET KOOPAWHATHI KIMEHTCKOTO OOBEKTa M TPAHCIMPYET UX B
sKpaHHble KoopauHaThl. Mertoabl RectangleToScreen u  ScreenToRectangle
BBITIOJTHSIOT T€ K€ (QyHKIMH co cTpykTypamu Rectangle Bmecto Point.

CsoiictBo ANChor mpukpersieT Kpail JJIeMEHTa YIpaBICHUS K Kparo
POIUTENHCKOTO 3JIEMEHTA. DTO OTIUYAETCSI OT CTHIKOBKU TE€M, YTO HE YCTaHABIMBAET
IpaHb MO POAUTEIBCKOMY D3JIEMEHTY, a YCTAHAaBIUBAET HEKOTOPYIO IMOCTOSHHYIO
JUCTAHLIMIO OT Kpas. Harmpumep, eciaun nocie npuKpeneHus IpaBoro Kpas 3J1eMeHTa
yHOpaBlIeHUs K IMPaBOMY Kpar POIUTEIBCKOrO 3JEMEHTa pPa3sMep POAUTEIHCKOTO
arieMeHTa Oy/leT U3MEHEH, MPaBblid Kpail JOUYEpPHETO AJIEMEHTa OCTAHETCS Ha TOM K€
pacCTOssHUM OT MpPaBOrO Kpas pOJHUTENbCKoro snemenTta. CoiictBo Anchor
IpUHUMAaET 3HaueHue Tumna nepeuncienus AnchorStyle. Ilepeuncrnenue BkiItouaeT
cienyromue 3HadeHus: Top, Bottom, Left, Right u None.

C BHEmIHUMM BHJOM 3JIEMEHTA YIpaBiieHUus cBsA3aHbl cBoiicTBa BackColor u
ForeColor, koTopeie npuHuMaroT 3HaueHust tTuna System. Drawing.Color. CBoiicTBO
BackGroundlmage npunumaer B kauecTBe 3HaueHHsI 0OBEKT Ha Oa3e Image. Kiacc
System. Drawing. Image — 3To aOCTpakTHBIA KJacc, MCIHOJIb3yeMbIii B KaueCTBE
0azoBoro s kiaccoB Bitmap u Metafile.

CaoiictBo BackgroundlmagelLayout ucnonb3yer nepeuuncinenue Imagelayout
JUIL YCTaHOBKM pEeXuUMa BbIBOAA TIpauyecKoro Hu300paxeHUsi B HIIEMEHTE
ynpasienus. JonyctumbiMu 3HaueHusimu sBisitotcss Center,Tile, Stretch, Zoom wu
None.

CgoiictBa Font u Text uMeroT fe0 ¢ oToOpakeHueM Tekcta. UToObl H3MEHUTH
Font, notpeOyercsa coznars 00bekT Font. [lpu cozmanuu od0bekTa Font ykaswiBaeTcs
uMs mpudTa, pasMep U CTUITb.

Jlnst  BBITIONHEHHWS  Ja0OpaTOpHOM  pabOThl  HEOOXOIMMO  M3Y4YUTh
TEOPETUYECKHE OCHOBBI TPOCKTHPOBAHHUS C HCIOJIH30BAHUEM CTaHAAPTHBIX

3JIEMEHTOB yripaienus oudanoreku .NET Framework.
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Kiracc. Button. Kiacc Button nmpeacrasisier NpoCcTyr0 KOMaHAHYHO KHOIIKY U
Hacyenyercs oT kiacca ButtonBase. Haubomnee wacto mpuxoauTcst mucaTh KOJ JUIS
obpabotku cooObiTust Click xHOmKmM. B cnemyromeM ¢parMeHte koja pean3oBaH
obpaboTtunk coObiTHs Click (0oOpaboTka gaHHOTO COOBITHS HE IIPEICTaBIISCT
cnoxknocreit). C momomipio Merona PerformClick moxnO smynupoBath coObITHE
Click ma xHOmKe 0€3 peaJlbHOTO IEYKa Ha HEH I0JIb30BaTejeM, YTO MOXKET
MIPUTOIUTHCS IS TECTUPOBAHUS TTOCTPOCHHOTO IMOJIb30BAaTENLCKOTO MHTEep(detica. B
OKHE TaK)Xe MUMEETCS MOHATHE KHOIKH 0 YMOJIYaHUIO, Ha KOTOPOl aBTOMATUYECCKH
COBEpIIACTCS LIETYOK, €CIIU MOJIh30BATENb HAXKUMAET B 3TOM OKHE KiaBuiry «Entery.
UroObl uaeHTU(DUIUPOBATH KHOIKY Kak KHOMNKY II0 YMOJ4YaHUIO, B Qopme,
coJieprKallled 3Ty KHOIKY, HEOO0XOJMMO YCTaHOBUTH cBoicTBOo AcceptButton B

00BEKT KHOIIKH.

Knacc CheckBox (puc. 22.1). Dnement ympaenenus CheckBox Ttaxxke
yHacyiezioBaH oT ButtonBase u ucnonbe3yercs it mpuema JIByX WM TPEX COCTOSHUN
OT IOJIb30BATEIS.

/| Yoanam asTomamuecku
|V| Coxpanams pesynsTans

|| 3axpeiTs 0KHO 3BTOM3TMNECKK

Pucynok 22.1 — Buemnnii Bug CheckBox.

Eciu ycranoButh cBoiicTBo ThreeState B true, to cBorictBo CheckState
snmementa CheckBox cMOXeT HMpHHHMATh OJHO HMX TPEX 3HAYCHUUN IEPEUNCIICHHS

CheckState, onmcanubix B a6, 22.1.

Tabmuma 22.1 — Cocrositusi CheckBox (Bo3MO)kHBIE 3HAUCHHS TIEPEUNCTICHUS

CheckState).

3HaueHUE Onucanue
Checked dnakok UMEET OTMETKY.
Unchecked ®d1ak0K HEe UMEET OTMETKH.
Indeterminate B »sTtomM  cocTossHuM  (QuakoK ~ CTaHOBUTCS  CEpPbIM
(HeompeIeICHHOE COCTOSTHUE).
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Cocrostane Indeterminate  ymoOHO, Korja IOJIb30BaTellb JIOJDKEH OBITh
YBEIOMIICH, YTO OIIUS HE yCTaHOBJCHA. ECiau HyXHO OYJIEBCKOE 3HAYEHHE, MOYKHO
npoBepuTh cBoiicTBo Checked.

CoOwbituss  CheckedChanged wu  CheckStateChanged Bosnukator, Kkorna
u3MeHsroTcs: 3HadeHus cBoiicTB CheckState m Checked. Jlns dumaxkka ¢ Tpewms
COCTOSIHMSIMH TIOHAZOOMTCS TmpucoeauHuThesi K cooObiThio CheckStateChanged.
[lepexBar 3THX COOBITHH MOXET OBITh ITOJIC3CH JIJISI YCTAHOBKU JIPYTMX 3HAUCHUIA,
OCHOBaHHbIX Ha HOBOM cocTosiHuu CheckBox.

Knacc RadioButton (puc. 22.2). Ilepekitouarens (KHONKH OMIUI) — AJIEMEHT
yIpaBJIeHHs], yHACIEeI0BaHHbIM oT ButtonBase.

@ CraHpspTHaR yCTaHOBKa
MNonHaa ycTaHoBKa

BoiGopoyHan yCTaHoBKA

Pucynok 22.2 — Buemnwmii Bua RadioButton.

[lepexmrouaTenn OOBIUHO HCHONB3YIOTCS B Tpynmne. llepexnrovarenu
MO3BOJISIIOT TOJIB30BATENI0 BBIOMPATh OJIHY M3 HECKOJbKUX onuuid. [lpu Hanuuuun
HECKOJIbKUX JJIEMEHTOB ympanieHusi RadioButton B ogHOM KOHTeHHEpe, TOJBKO
OJIMH U3 HUX MOKET OBITh BHIOPAH B OJIUH M TOT )K€ MOMEHT BPEMEHU.

CaoiicTBo Appearance mnpuHMMaeT 3HAuYCHHE TMepeunciieHus Appearance,
KOTOpbIM MOKeT ObITh Button 6o Normal. B ciyuae ycranoBku 3Hauenust Normal
MIEPEKITIOYATENh BRITJISAUT KaK MAJICHBKUN KPYKOUYEK C METKOM psIoM ¢ HUM. Bribop
NEPEKITI0YATENs 3aMOIHIET ITOT KPYXKOK, @ BEIOOP APYroro NepeKioyaresis CHIMAeT
OTMETKY C TEKYIIIETO0 BBHIOPAHHOTO TEPEKIII0YATeNsi M KPYKOK JeJaeTcs MyCcThiM. B
cllyyae YCTaHOBKM 3HaueHus Button nsiemeHT ymnpaBieHHs] BBIMISIAUT MOAOOHO
CTaHJApTHOM KHOIKE, HO paboTaeT Kak MEepeKIoYaTeib — €ro BhIOOp O3HA4YaeT
BKJIFOUCHHME (B/IaBJIMBAaHUE KHOMKU), @ OTKAa3 OT BBIOOpA — BHIKITIOUEHHUE (CTaHIapTHOE

MOJIOKEHUE KHOIKH).
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CsoiictBo  CheckedAlign ompenenser MecTonojoXeHHe KpyKKa IO
OTHOIIICHUIO K TEKCTY MeTKUA. OH MOXKET ObITh HaJl METKOH, ¢ TFOOOW CTOPOHBI OT HEe
1100 MOJ] METKOM.

Coositue CheckedChanged nnunmupyetcst npu 1t000M W3MEHEHUU CBOWMCTBA
Checked. Dto mo3BonsieT TpeANpPUHUMATH JIPYTHE ACUCTBUS HAa OCHOBE HOBOTO
3HAYCHUS DJIEMEHTA YIIPaBICHUSI.

Knaccet ComboBox, ListBox u CheckedListBox (puc. 22.3). DiemeHTHI
ynpasienuss ComboBox, ListBox u CheckedListBox ynacnemoBanel oT Kiacca
ListControl. DTor ki1acc mpemocTaBiIsieT HEKOTOPYIO 0a30BYI0 (PYHKIIMOHAIBHOCTh
yrpaBlieHUs: crickamu. Hambonee BaskHBIC aCHEKThI HMCIOJIB30BAHUS CIMCOYHBIX

9JICMCHTOB YIIPABJICHUA COCTOSAT B I[O6aBJ'IeHI/II/I JaHHBIX H BBI60pe JaHHBIX H3

CIIMCKaA.
Nporparmact ]
[+ | Dupextop 1 Nporpaacr
| Y6opwmua V| Asanmiak
] s 7| Dyperop
— ‘ Y6opumua
Dispexrop
V6opuua | [ nasrsid wrixerep
[nasHbiit uHxeHep
2) 6) B)

Pucynok 22.3 — Buernuii Buj ciirickoB: a — ComboBox; 6 — ListBox;
B — CheckedListBox.

Ha BBIOOp crivicka BIHSIET TO, KaK OH JOJDKCH HMCIIOIh30BATHCS, M TUII TAaHHBIX,
KOTOpble OymyT TIOMENIeHbl B CHOUCOK. Ecam ecTh HEoOXOAMMOCTh  BO
MHO>KECTBEHHOM BBIOOpE, WM €CJIM TIOJh30BATENI0 HYXHO BHUACTh HECKOJIBKO
AJIEMEHTOB B CIIMCKE B OJHO M TO € BPeMs, TO JJIsl ATOTO JIy4Ille BCEro MOAOUIYT
ListBox u CheckedListBox. Eciu B 11060¥ MOMEHT BpEeMEHH B CITUCKE MOKET OBIThH
BBIOpaH TOJIBKO OJIMH 3JIEMEHT, TO IpeanodecTh cieayer ComboBox.

Jnst no0GaByieHUs JIEMEHTOB B CIUCKH HEOOXOJIUMO OOpaTUTHCS K KOJIICKIIUH

ListBox.ObjectCollection, koropas noctynHa yepes cBoiicTBO Items crmcka.
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[TockonpKy KOJUIEKIMSI XPaHUT OOBEKTHI, B CIIMCOK MOXET OBITh A00aBJeH
mo6oit normyctuMblid T .NET. UT0OBI HaeHTUPUITIPOBATH 2JIEMEHTHI, HEOOXOIUMO
YCTaHOBUTH JIBa BaXKHBIX CBOMCTBa. [lepBbiM cBoiicTBOM siBisiercs DisplayMember.
Ero mactpoiika cooOmiaer ListControl, kakoe cBOHCTBO 00BbEKTa HOKHO OBITH
oToOpakeHo B crcke. Jlpyroe cBoiictBo — ValueMember. OHo mipencTaBiisieT co0oit
CBOMCTBO O0BEKTa, KOTOPOE JOHKHO BO3BpAIATHCA B KadyecTBE 3Ha4deHUs. Eciu B
CTIMICOK OBLTH JT00aBJICHBI CTPOKH, JIJISI 00OUX CBOMCTB IO YMOJTYAHHUIO UCIIOJIB3YIOTCS
CTPOKOBBIC 3HAYCHUSI.

[Tocne 3arpy3kd JaHHBIX B CIHCOK JUIsI WX TIOJYYCHHS MOTYT OBITh
ucnonb3oBanbl cBoiicTBa Selectedltem u Selectedindex. CsoiictBo Selectedltem
BO3BpAIllaeT OOBEKT, BHIOpAHHBIN B JIaHHBIH MOMEHT. Eciu cnucok mpeamnosiaraer
MHOECTBEHHBI BBIOOp, TO JOJDKHA TMPUMEHAThCs Koyutekims Selectedltems s
MOJIyYeHUS BEIOPAHHBIX 3JIEMEHTOB.

Ecim s manonmuenus crnmcka mnpumensiercs DataBinding, To cBoiicTBO
SelectedValue BepHer 3HaueHHE CBOWCTBa BHIOPAHHOTO OOBEKTA, KOTOpPOE OBLIO
YCTaHOBJICHO B cBoMcTBe ValueMember.

Onementr COmboBOX — 3T0 KOMOWHAIMS TONS PEAAKTHPOBAHUS W  OKHA
ciucka. Ctue ComboBoX 3amaercst yctaHoBkoit B cBoiictBe DropDownStyle

3HaveHus nepeuncienus DropDownStyle (Tabnuna 22.2).

Tabmuna 22.2 — Ctumm ComboBoX (BO3MOXHBIC 3HAYCHUS TEPEUHCIICHHUS

DropDownStyle).
3HayeHue Onucanue

DropDown TekcToBass 4YacTh KOMOMHHUPOBAHHOTO CIHCKa JOIyCKaeT
pelaKkTUpOBaHUE, W TMOJIb30BaTEIM MOTYT BBOJMUTH 3HAUCHUE.
Takke OHM MOTYT IIEJIKATh Ha KHOIIKE CO CTPEJIOYKOM, YTOOBI
0TOOPa3UTh PACKPHIBAIOIIUICS CITUCOK DJIEMEHTOB.

DropDownL.ist TekcroBas  4acTb  HE  JOINYCKaeT  pPEeAaKTUPOBAHME.
[Tonw30BaTeny 1OKHBI BRIOUPATh 3HAUEHUS U3 CIIUCKA.

Simple [Tomo6rno DropDown, HO CHOHCOK SBISETCS TOCTOSHHO
BUTUMBIM.




168
Knacc DateTimePicker (puc. 22.4). Dnement ynpasnenus DateTimePicker
M03BOJIICT BEIOMPATh 3HAYCHHE JIAThI UJIM BPEMEHH (WJIM TO U APYTOE) BO MHOKECTBE
pa3Hbix GopmartoB. 3HaueHne DateTime MOXXHO O0TOOpa3uTh B JOOOM CTaHIAPTHOM
dopmate Bpemenu u natel. CBoiicTBO Format mpuHUMaeT 3HaUEHUE MEPEUNCICHUS
DateTimePickerFormat, xotopoe ycranaBmuBaer ¢dopmar Long, Short, Time wim
Custom. Ecimu cBoiictBo Format ycranoBneno B DateTimePickerFormat .Custom, ¢

noMoIiplo cBorictBa CustomFormat MokHO 3aJaTh CTPOKY, IPEICTaBIISIONLYIO

dbopmar.

15 ex1aCpn 2004 r. Wi
4 Owradpn 2014 4

Ma Br Cp 4 Mr €6 Be
230 1 2[3]4 5

6 7 8 91011 12

13 14385316 17 18 B0
02 2234255

J

8293030 1 2
S v ey B B

[ Ceroans:03.10.2014 |

Pucynok 22.4 — Buemnuii Bug DateTimePicker.

CaoiictBo Text Bo3BpaliaeT cTpokoBoe mpeacTaBiieHue 3HaueHus: DateTime, a
cBoiictBo Value — o6bexT DateTime. C momompio cBoiictB MinDate u MaxDate
MOXHO YCTaHaBJIMBaTh MaKCMMallbHO€ M MHHUMajdbHOE 3HaueHus pnat. Korna
MOJIb30BaTelb IICJIKAET HA CTPEJIKE BHU3, OTOOpakaeTcs KajeHIaph, MO3BOJISIONTUN
BBIOpaTh aary. JJoCTymHBI CBOWMCTBA, KOTOPHIE MO3BOJSIOT U3MEHUTHh BHEIIHUN BUJ
KaJICHapsl, yka3aTh (J)OHOBBIE I[BETA 3ar0JI0BKA U MeCSIla, a TAKXKe LBETA MEPEIHETO

IJ1a”Ha.

3. O6opyaoBaHuE U MaTEPUATIBI

Jlnst  BBITIOJIHEHHST JTabOpaToOpHOM pabOThI PEKOMEHAYETCS HCIOJIb30BaTh
MIEPCOHAJILHBIN KOMITBIOTEP CO CICAYIOIMMH XapaKTePUCTUKAMH: 64-pa3psiTHbIH
(x64) nponeccop ¢ TakToBoM yactoroi 1 I'T 1 BeImIe, onepaTuBHas naMsaTh — 1 I'6 u

BBIIIIE, CBOOOTHOE JUCKOBOE MPOCTPAHCTBO — HEe MeHee 1 [0, rpaduueckoe
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ycrpoiictBo DirectX 9. TlporpamMHoe oOecrieueHue: OINEpalMoOHHAs CHUCTeMa

WINDOWS 7 u Beiie, Microsoft Visual Studio 20112 u Brite.

4. Yka3aHus o TEXHHUKE 0€30IMacHOCTH

Texnuka  0€30MacCHOCTM TPU  BHINOJHEHUH  JTAOOPATOPHOM  pabOTHI
OIpeaeIsIeTCS OOIICIPUHATON JJIs TOJb30BaTelicl TEPCOHATBHBIX KOMIIBIOTEPOB.
CaMOCTOSTEIPHO HE TTPOU3BOJANTH PEMOHT MIEPCOHATHLHOTO KOMITBIOTEPA, YCTAHOBKY
U yJaJeHUEe MPOTPaMMHOTO 00ECIICUCHHS; B CIydae HEUCIIPAaBHOCTH TEPCOHATBLHOTO
KOMITBIOTEpa COOOIIUTh 00 3TOM OOCTY>KHBAIOIIEMY IEPCOHANy J1abopaTopuu; He
KacaThCs DJIEKTPUUECKUX PO3ETOK METALIMYCCKUMHU IpeaMeTaMH; pabodee MecTo
MOJIB30BATENSI TIEPCOHATBLHOTO KOMITBIOTEPA JIOJDKHO COJEPKAThCS B UHUCTOTE; HE

pa3pemacTCsa BO3JIC IICPCOHAJIBHOTI'O KOMITIBIOTCPA IIPUHUMATD ITMITY, HAITUTKH.

5. Meroauka v MOPSAOK BBIMOJIHEHUS pabOThI

Jlnst  BBITIOJIHEHHSI  JTAOOpAaTOPHOW  pabOThl  HEOOXOAMMO  BBIMOJIHHUTH
CJHEYIOIIYIO TOCIEA0BATENBHOCTD IEUCTBUIM:

1. Coznaiite mpoekt npuinoxkerust Windows Forms B cpene MS Visual Studio.

2. PeanuzyiiTe METOABI JJIsi BBIYMCIICHUSI BBIPAKEHUN B COOTBETCTBUU C
BapUaHTOM WHIUBHUIYaIbLHOTO 33 aHU,.

3. Ilpm mnpoektupoBaHuu ¢GOPMBI HEOOXOAMMO YUHUTHIBATH CIEAYIOIINC
O0COOCHHOCTH 3a/1auH:

— BBIpQXCHUE MOXKET OBITh BBIUYMCJICHO JBYMsI PAa3IMYHBIMU CIIOCOOAMH, TO
€CTh TIOJIb30BaTelbh JODKEH WMETh BO3MOXKHOCTH BBIOpaTh METOJ pacdera
(mogymaiiTe, KaKoM J€MEHT yNpaBICHHs MOAXOIUT JIJIsl 3TOTO OO0JIbIIE BCEro?);

— B MPaBOW YacTH BBIPAKCHHS IPUCYTCTBYIOT HEM3BECTHBIC TEPEMCHHBIC,
KOTOPBIE TIOJIL30BaTENIb MOKET BBOJUTH C KJIIABHATYPhI B TEKCTOBBIC TTOJIS;

— B HEKOTOPBIX BBIPAKEHUSIX MPUCYTCTBYIOT KOA(DGUIIMEHTHI, BEIOOP 3HAYEHUH

KOTOPBIX H€O6XOI[I/IMO PCaIn30BaTh C MIOMOIIBIO PA3JIMYHBIX CIIMCKOB.
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NunuBunyansHOE 3a1aHKE.
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7. Coneprxanue otdera u ero popma

OTuer no 1abopaTopHOI paboTe TOJIKEH COACPKATh:

1. Homep 1 Ha3BaHUE Ta00OpaTOPHON pabOTHI.

2. llenmn mabopaTtopHOii pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

4. DxkpanHble (OpPMBI M JUCTUHT MPOTPAMMHOTO KOJA, MOKa3bIBAIOIIHNE
HOPSZOK BBIMOJIHEHUS JaOOpaTOpHON paboThl, U Pe3yJIbTaThl, MOJyUYEHHBIE B XO/€ €€
BBITIOJTHEHMSL.

OT4der O BBINOJHEHUM JIAOOpPATOPHOW pabOThl B MHCHMEHHOM BHUJE CHAETCA

MMperoaaBaTcCino.

8. KoHTpoJibHBIE BOMPOCHI

1. Kakoe coOwbiTHE »dJeMeHTa yrpaBieHus Button oOpabareiBaeTcsi B

nporpaMmax yaie Bcero?

2. Jns dgero mpemnasunauen kxommoneHT CheckBox? HasoBure OCHOBHEIC
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cBoricTBa kiaacca CheckBox.

3. Onumnmre HazHauenue dieMenta RadioButton. Kakoii BHenIHMIT BUL MOXKET
IpUHUMAaTh JaHHBIA KOMIIOHEHT? Ha3oBuTe OCHOBHBIE CBOMCTBa  Kjacca
RadioButton.

4. HazoBuTe KiIacchl KOMIIOHEHTOB JUIsi TMPEJCTABICHUS CIHCOYHOMU
nHpopMaruu.

5. Omummre ocHOBHBIE cBOMcTBAa Kiacca ListBox. Uem komomuer ListBox

otimmuaerca ot CheckedListBox?

9. Cniucok nuTeparyphbl

I[JBI BBIITOJIHCHU S Ha60paT0pHOﬁ pa6OTI>I, IIpHU IIOATOTOBKC K 3alIUTC, a TAKIKC

AJIs1 OTBETa Ha KOHTPOJIBHBIC BOIIPOCBI PEKOMCHAYCTCSA HCIIOJIB30BATh CIICAYLIHUC

UCTOYHUKHU: [6-8].



SAKJIIOYEHUE

B yue6HOM mocoOuu npecTaBieHbl METOJIMYECKHUE YKa3aHUSIK JTa00OpaTOPHBIM
paboTaM, KOTOpbIE MOMOTAIOT CTYAEHTaM OCBOUTH IPOrPaMMHUPOBAHHE KakK pPOJl
NeATEeILHOCTH. YueOHoe mocoOre (J1abopaTOPHBIN MPAKTHKYyM) O JUCITUTIINHE
«OCHOBBI QJITOPUTMHU3AIMN U TMPOTPAaMMHUPOBAHUS» MPEIOCTABIAIOT CTYyJICHTaM
HEOOXOJUMBIA TEOPETUUYECKUNA MaTepHall, a TakkKe MO3BOJSIOT MOJYYHTh
NPAKTHUECKUE HABBIKH JIJIS TATbHEHUIIEro caMo00yYeHUs, Pa3BUTHSI CBOUX HABBIKOB.

Marepuan nabopaTopHbIX pabOT MPEJCTaBICH Ha 0a3e COBPEMEHHOW CpEJbl
pa3pabOTKu MPOTPAMMHBIX CPEJACTB — HMHTEIPUPOBAHHOM Cpelbl pa3paboTKu
Microsoft Visual Studio. TexHonoruu, qoctymnHele pa3padOTYMKy € HUCIOIb30BAHUEM
nanHoi |IDE, HenpepbplBHO COBEPILIEHCTBYIOTCS W TpPEOYIOT OT MpOrpaMMHUCTa
HENPEPBHIBHOTO  MOBBIMIEHUSI MpodeccuoHanbHOro ypoBHA. [lonHbIA  criekTp
BO3MOXHOCTH IDE MS VS BpIXOAMT Janeko 3a paMKd JaHHOTO y4e€OHOro mocoows,
HO BBIIIOJHEHHE 3aJlaHuil J1TaOOpaTOPHOIO MNPAaKTHKyMa OOECIEUYMBAET CTYJIEHTOB
3HaHUSMU, BOCTPEOOBAaHHBIMHA Ha COBPEMEHHOM PBIHKE TPY/Ia.

B kauecTBe OCHOBBI MOCTPOEHUS JTa0OPATOPHOTO MPAKTUKyMa MpPenoKeHa
texnosmorusi MS .NET Framework. JlaHHas TeXHOJOTHs MpeiaraeT IIHPOKUIN
CHEKTp aJrOpUTMOB M TEXHOJOTHH pPa3pabOTKH MPOTPaMMHOTO 0OeCIeUeHHUS:
MIUPOKUI HA00p OMOJMOTEYHBIX THUIIOB; CHEIUAIM3UPOBAHHBIC CHUHTAKCHYECKUE
KOHCTPYKITUH; COBPEMCHHBIC TPUMHUTHUBBI TPOTPAMMHPOBAHUS, KOMIIOHECHTHI
pa3paboTku rpaguyecKuX MPUIOKEHUHN; KIIACChI I paboThl ¢ 00BbeKTamMu (hailioBon
cucreMbl. Bce mpepcTraBieHHbIE TEXHOJOTHM B paMKax OJHOTO SI3bIKAa MO3BOJISIOT
CTYJACHTaM TIONYyYUTh TPAKTUYECKUH OMBIT  HUCIOJIb30BAHUS  COBPEMEHHBIX

WHCTPYMEHTOB Pa3pabOTKH MPOTPaMM.
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MHWHHUCTEPCTBO HAYKHU U BLICIHEI'O OGPA3OBAHUA

POCCUNCKOU ®EJEPALINU
®denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE

00pa30BaTEIBHOC yIPEIKACHIC BBICIICTO 00pa30BaHNUsI
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIM YHUBEPCUTET»

MeToanyeckue yKazaHus

IO BBITIOJTHEHHIO NMPAKTHIECKUX 3aHITHN
o muctumuinHe «MHpopManmoHHbIE TEXHOJIOTHH U TTPOTPaMMHUPOBAHHE»
s ctynenTos HanpaBieHust moarotoBku 15.03.04 ABTomaTu3aius TEXHOJIOTHYECKUX MPOIIECCOB U MTPOU3BOJICTB,
HanpaBIeHHOCTH (Mpodnins) MHbOpMAITOHHO-YTIPABISIOIIAE CHCTEMBI

(QJIEKTPOHHBIN JOKYMEHT)



1 BBoa v BbIBOA AAHHbIX, onepaTop NpucBauBaHUs

Bce BXOAHBIC U BBIXOAHBIC JAHHBIC B 3aJJaHUAX 3TOM T'PYHIIbI ABJIAIOTCSA BCIIC-
CTBCHHBIMH YHCJIaMH.

Beginl-. Jlana ctopona xBanpara a. Haiitu ero nepumerp P = 4 a.

Begin2°. Jlana ctopona kBajpara a. Halitu ero romans S = a2,

Begin3-. Jlanbsl cropoHbl pssMoyrojibHUKa @ u b. Haiitu ero miomans S = a-b u
nepumetp P = 2-(a + b).

Begind. lan nuamerp okpyxsoctu d. Haiitn ee mmuy L = md. B kadectBe
3HAYEHHUS TT UCMOJIb30BaTh 3.14.

Begin5. Jlana mmHa pebpa kyba a. Hailitu o0bem kyba V = a3 u miomaas ero
MOBEPXHOCTH S = 6-a2.

Begin6°. Jlansr pmuabl pedep @, b, C npsMoyronpHOTO Mapasenenunena. Haitu
ero ooveM V = a-b-c m miomane nmosepxuoctu S = 2-(a-b + b-c + a-c).
Begin7°. Haiit myuny okpy»HOCTH L ¥ mjomians Kpyra S 3agaHHOro paauyca R:

L=2mR, S =mR2
B kadectBe 3HaueHus 1T UCNOIL30BaTh 3.14.
Begin8:. Jlaub nBa uncna a u b. Haiitn ux cpednee apugpmemuueckoe: (a + b)/2.
Begin9°. [lanb! 1Ba HEOTPHUIIATSIBHBIX YKcia a u D. Haiiti ux cg/ed Hee ceomempu-
yeckoe, TO €CTh KBAJIPATHBIA KOPEHb M3 UX MPOU3BEACHUS:  a-b.
Beginl0-. /lanb! 1Ba HeHyNeBbIX yncia. Haiitu cymMMy, pa3HOCTh, TPOU3BEACHUE U
YaCTHOE UX KBAJIPaTOB.

Beginll-. /lansl ABa HEHyJIEBBIX yncia. HaiiTi cymmy, pa3HOCTh, MPOU3BEACHHUE U
YaCTHOE UX MOJYJIEH.

Beginl2:. Jlanbl KaTeThl MPSIMOYTOJLHOTO TpeyrojbHUKa a u b. Halitu ero rumorenysy

C u nepumetp P

Beginl3:. [lansl aBa kpyra ¢ oOmmmM neHTpoMm U paguycamu R1 u Rz (R1 > Rq).
Haiitn momaay 3TuxX KpyroB S1 U Sz, a TakKe IUIOMIAb S3 KOJIbIA, BHEITHUI
paauyc KOTOporo paBeH Ri, a BHyTpeHHHI paguyc paBeH Rs:

S1 = m(R1)?, Sz = m-(Re)?, S3 =351 - Se.
B kauectBe 3HaueHus T UCMOIL30BaTh 3.14.

Beginl4-. Jlana mmua L okpyxkHoctu. Haiiti ee paguyc R m momans S kpyra,
OTPAaHUYEHHOTO 3TOHM OKpPYKHOCTBIO, yuuThiBasi, uro L = 2-mR, S = m-R2. B
Ka4eCTBE 3HAUYEHUS TT UCIIOJIb30BaTh 3.14.

Beginl5:. [lana miomans S kpyra. Haiitu ero aquamerp D u muny L okpykHOCTH,
OTpaHUYUBAIOLIEH TOT KpyT, yuuThiBas, uto L = 22 7F R, S = m-R2. B kauectBe
3HAYEHMUS TT UCMOJIb30BaTh 3.14.

Beginl6-. Haiitu paccrosiHre MEXIy IBYMs TOUYKaMU C 33JaHHBIMH KOOPJMHATA- MU
X1 W X2 Ha YUCIIOBOM OCH: |X2 — Xi.



Beginl7-. lausl Tpu Touku A, B, C Ha uncnoBoii ocu. Haiitu mmmabl otpeskoB AC
u BC u ux cymmy.
Beginl8:. Jlausr tpu Touku A, B, C Ha umcnoBoii ocu. Touka C pacrmonokeHa
Mexay Toukamu A u B. Haittm npousenenue mmmH otpeskoB AC u BC.
Beginl9-. JlaHbl KOOpAWHATHI IBYX MPOTHUBOIOJIOKHBIX BEPIIUH MPSIMOYTOIbHUKA!
(X1, Y1), (X2, y2). CTOpOHBI HPSIMOYTOJIbHHKA IapauIeIbHbI OCAM KOOPIHHAT.
Haiitn mepuMeTp u miomaab JaHHOTO MPSIMOYTOJIbHHKA.

Begin20-. Haiiti paccTosiHre MEXTy ABYMs TOYKAMH C 33JJaHHBIMH KoopauHaTamu (X1,
y1) 1 (Xe, Y2) Ha TUIOCKOCTH.

Begin21°. [lansl KOOpAMHATEI TPEX BEPIIUH TpeyronbHuka: (X1, Y1), (X2, Y2), (X3, Y3).
Haiitu ero mepumeTp M IO, UCTIONB3YS HOPMYITY JJISI PACCTOSIHUS MEXK-
Iy JABYMsI TOYKaMHU Ha IUIOCKOCTH (cM. 3amanue Begin20). Jlns HaxoxaeHus
IUTOIAM TPEYTOJIbHUKA CO CTOPOHAMH &, b, C ucronb3oBaTh gopmyny I'epona:

Begin22-. [TomeHaTh MecTaMu COAepKUMOE IepeMeHHBIX A U B 1 BBIBECTH HOBBIE
3HaueHus A u B.

Begin23-. [lansl nepemennsie A, B, C. MI3MeHUTh MX 3HAYCHHUS, TICPEMECTUB COJCP-
xumoe A B B, B— B C, C — B A, 1 BBIBECTH HOBBIC 3HAUYCHUS MEPEMEHHBIX A,
B, C.

Begin24-. [lansl nepemennsie A, B, C. MI3MeHUTh UX 3HAYCHHUS, TICPEMECTUB COJCP-
xumoe A B C, C — B B, B— B A, 1 BEIBECTH HOBBIC 3HAUCHUS IMIEPEMECHHBIX A,
B, C.

Begin25°. Haiitu 3nauenue ¢yHkimm y = 3X6 —6x2 - 7 npu TaHHOM 3HAYCHHUH X.

Begin26°. Haiitu 3nauenue ¢yHkmuu y = 4(%—3)6 - 7(x-3)3 + 2 npu mgaHHOM
3HA4YECHUH X.

Begin27-. Jlano uncino A. Berunciautb A8, HCIONB3ys BCIOMOIAaTEIbHYIO TIEPEMEH-
HYIO U TPHU Omeparuu yMHOXeHus. J[Jis 3Toro mocienoBaTeibHO HaXouTh A2,
A4, A8, BriBecTH Bce HalileHHBIE CTEIIEHH 4uciaa A.

Begin28-. /lano uncio A. Beraucauts Al%, uCosb3ys JABE BCIIOMOTaTeNIbHbIC Mepe-
MEHHBIE U TISITh ONepaluuii yMHOXKeHUA. Jist 3TOro nocieqoBaTeabHO HAXOIUTh
A2, A3, A5, Al0 Al5 BriBecTH Bce HaleHHBLIE CTEIIEHM yuciaa A.

Begin29-. Jlano 3nauenue yria a B rpaaycax (0 < a < 360). OnpenenuTs 3HaUCHUE
ATOTO K€ yIyla B pajuaHax, yuutbiBas, 4yto 180° = 1T pagmanoB. B kauectBe
3HAYEHMUS TT UCMOJIb30BaTh 3.14.

Begin30-. J/lano 3HaueHue yria o B paguanax (0 < a < 2.17). OnpeaenuTh 3HaYCHHE
ATOro K€ yria B rpaaycax, yuyuTeiBas, 4ro 180° = 17 paguaHoB. B kadecTBe
3Ha4YeHUs TT UCTOIb30BaTh 3.14.

Begin31:. Jlano 3HaueHue TemmepaTypbl 1 B rpagycax ®apenreiita. Onpenenurth
3HAUYECHHUE 3TOM K€ TeMmIeparypsl B rpaaycax Llenscus. Temmeparypa no Llens-
cuto Tc u temneparypa no dapenreiity Tr CBA3aHBI CIEAYIOIIMM COOTHOILIE-



HUEM:
Te = (Tr = 32)-5/9.

Begin32. Jlano 3HaueHue TeMiepatypsl T B rpamycax llenscus. Onpenenurs 3Ha-
YEHHUE ATOU K€ TeMmeparypsl B rpagycax @apenreirta. Temmeparypa 1o Llens-
cuto Tc u temneparypa no dapenreiity Tr CBA3aHBI CIEAYIOIMIMM COOTHOILIE-
HUEM:

Tc = (Tr = 32)-5/9.

Begin33-. N3BectHo, uto X Kr KoH(per ctout A pyoOnei. Onpenenutb, CKOJIBKO
ctouT 1 Kr 1 Y KI 3THX K€ KOH(}eET.

Begin34°. N3BecTHO, 4TO X KI' MIOKOJAIHBIX KOH(pET cTout A pydneit, a Y Kr upu-
cok ctout B pyOnaei. Onpenenutb, CKOIBKO CTOMT 1 KI' IIOKOJIAIHBIX KOH(ET,
1 Xr UpHUCOK, a TaK)Ke BO CKOJIBKO pa3 IIOKOJAIHbIE KOHPETHI JOPOKE UPUCOK.

Begin35-. Ckopoctb 101kH B cTostueit Boje V KM/4, CKOPOCTh TeueHus peku U km/4
(U < V). BpeMms 1BMXEHHUS JIOJKHU IO 03epy 11 4, a IO peke (MPOTUB TCUCHHSI)

— T 2 4. Onpenenuts MyTh S, MPONIEHHBIA JOAKON (TIyTh = BpeMs: CKOPOCTH).
Y4ecTh, 4TO MpH IBWKCHUH TPOTUB TEUEHUS CKOPOCTH JIOJKH yMEHBIIACTCS
Ha BEJIMYMHY CKOPOCTH TE€UEHUSI.

Begin36°. CxopocTth niepBoro aBromoomis V 1 kM/4, Broporo — V 2 KM/4, paccTosi-

HUE MEXIy HUMHU S KM. OmNpeneianTh pacCTOSHUE MEXKIYy HAUMHU Yepe3 | 4acos,
€cJId aBTOMOOWIIM YAASAIOTCA IpYr OT Apyra. JlaHHOe pacCcTOsIHHME PaBHO CyM-
M€ Ha4yaJIbHOTO PAcCTOSIHUSA M OOLIEro MyTH, MPOJEIaHHOTO aBTOMOOWIISIMU;
oOLIui MyTh = BpEMsl + CyMMapHasi CKOPOCTb.

Begin37°. Cxopocth niepBoro aBromoomiist V 1 kM/4, Broporo — V 2 KM/4, paccTos-

HUE MEXIY HUMHU S KM. OnpelenuTb pacCTOSHUE MEKIYy HUMHU 4epe3 | 4acos,
€CJIM aBTOMOOWJIM MEpPBOHAYANIbHO JBUXKYTCS HaBCTpeuy Apyr apyry. [lanHoe
paccTosiHuEe paBHO MOJYJIIO Pa3HOCTH HA4aJbHOTO PACCTOSHUS U OOIIEro MyTH,
MPOJIETIAHHOTO aBTOMOOWJISIMHU; OOIIMI MyTh = BpeMs * CyMMapHasi CKOPOCTb.

Begin38:. Pemmth nuneiiHoe ypaBHeHne A X + B = 0, 3aganHoe cBoumu ko3 u-

ueHtamMu A u B (koaddunment A He pasen 0).

Beqin39°. Haiitu kopuu keadpamnozo ypasmenusi A X2 + Bx + C = 0, 3anan-

Horo comMu Koddouimenramu A, B, C (koadpduimment A ne pasen 0), ec-
JU U3BECTHO, YTO NUCKPUMHMHAHT YpaBHEHUsS IOJOXKUTEIeH. BriBecTH BHaya-
Jie MEHBINH, a 3aTeM OONbIIMA U3 HalJACHHBIX KOopHeW. KopHu kBampaTHOTO
ypaBHEHUS HAXOATCA 1O (popMyIie

x1,2=(-B+ D)/I(2-A),

rae D — ouckpumunanm, pasusiii B2 - 4-A-C.



Begin40-. Haiitu pelieHue cucmemvl TUHEUHbIX YPAGHEHUL BUIA

A1-x + Biy = Cy,
Ag-X + Bz°y = Cy,

3ajaHHON cBoumu Kodddummentamu A1, Bi, Ci, A2, B2, Co, eciin usBecTHO,
YTO JIaHHAs CHCTEMa MMEET E€IWHCTBEHHOE perieHue. Bocmonb3oBaThes ¢op-
MYyJIaMU

X= (C1°Bz - C2°Bl)/D, y= (A1°C2 - A2°C1)/D,
rac D =A:-B2 - A2:B;.

2 Uenble uncna

Bce BXoaHbIE U BBIXOJHBIE JAHHBIE B 3aJaHMSAX ATOW TPYIIIbI SBIISIOTCA LE-
JbIMU yKcliaMu. Bce uucna, 171 KOTOPhIX yKa3aHO KOJIMYECTBO LU(p (ABYy3HAUHOE
YUCJI0, TPEX3HAYHOE YUCIIO U T. J.), CYUTAIOTCS MOJOXKUTEIHHBIMHU.

Integerl:. Jlano paccrosinue L B cantumerpax. Mcnonb3ys omepanuio JeiaeHUs
HAIeJI0, HalTH KOJIMYEeCTBO MOJHBIX MeTpoB B HeM (1 merp = 100 cwm).

Integer2:. lana macca M B kmiorpammax. Mcronb3ysi onepaiuio JelIeHUs Hallelo,
HaWTH KOJMYECTBO MOJHBIX TOHH B Hel (1 Tonna = 1000 xr).

Integer3:. [an pasmep daitta B Oaiitax. Mcnonb3ys omepaiuio AeleHUs HaIEo,
HalWTHU KOJIMYECTBO MOJHBIX KHJIOOANTOB, KOTOpbIE 3aHMMAET AaHHBbIA (aiii
(1 xunobaitT = 1024 Gaiita).

Integerd-. [aubl nesble mosokutenbhbie uncia A u B (A > B). Ha orpeske mim-
Hbl A pa3MeleH0 MaKCUMaJIbHO BO3MOXKHOE KOJMYECTBO OTPE3KOB JJUHBI B
(6e3 Hanoxxenwmi). Mcronp3ys oneparyio JaejeHUs Halello, HAMTH KOJIMYECTBO
oTpe3KoB B, pasmernenHbIx Ha oTpeske A.

Integer5e. Jlansl nesbie nojoxuteabHbie uncia A u B (A > B). Ha otpeske ainHb A
pa3MelIeH0 MaKCHMAJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JIuHBI B (0e3
HanoxxeHui). Mcnolib3ys onepanuo B3ATHsI OCTaTKa OT JIEJICHUS HalleJlo, HAUTH
JUIMHY HE3aHITOUN YacTh oTpe3ka A.

Integer6-. Jlano nBy3HauHoe uucio. BeiBecTn BHavasie ero jeByro uudpy (mecsr-
KH), a 3aTeM — ero mpaByro 1udpy (enuHuibl). J[ms HaxoXIEHUS TECATKOB
UCIIOJIb30BaTh OMEPAINIO JEJCHUS HAIeNo, JJISI HaAXOXIEHUS €IUHMI] — OIle-
palUIo B3SITUS OCTATKa OT JICJICHHUSI.

Integer7-. Jlano nBy3nauHoe uncio. Haiitu cymmy u npousBeneHue ero nudp.

Integer8-. Jlano nBy3HauHoe uncio. BeiBecTr 4mciio, MOJy4eHHOE TIPH TepecTa-
HOBKE (P UCXOTHOTO YHUCIIA.

Integer9-. lano tpex3naunoe yucio. Mcnob3ys 0JJHy onepamuio JejIeHus Hallelo,
BBIBECTH MEPBYIO PPy AAHHOTO Uncia (COTHH).



Integerl0-. /lano Tpex3nauHoe 4yuciio. BeiBecTn BHaUasne ero nocieHon nugpy
(eauHUIIBI), a 3aTeM — €T0 CpeAHIo PPy (AECATKH).

Integerll-. Jano Tpex3HauHoe 4ucio. Haiitu cymmy u mpousBeneHue ero nudp.

Integerl?-. /lano Tpex3HayHoe 4ynciio. BeiBecTu uncio, moayuyeHHOe MpU mpoyTe-
HUU UCXOJTHOTO YKCIia CIIpaBa HaJIEBO.

Integerl3-. lano Tpex3HayHoe ynciio. B HeM 3auepkHysH nepByto cieBa muppy u
NpUMNKCcAId €€ CrpaBa. BbIBECTH MOJYyYEHHOE YHUCIO.

Integerl4-. Jlano Tpex3HayHOE YHCJIO. B HEM 3adepKkHYyIM TEPBYIO CrpaBa muQpy
U TIpUIIKCAIu ee cieBa. BrIBeCTH MOMy4eHHOE YHCIIO.

Integerl5:. Jlano Tpex3HayHoe 4Kclio. BbeiBecTH unciio, MOJy4eHHOE MpHU MepecTa-
HOBKE IIU(p COTEH U AECATKOB MCXOAHOro uMcia (Hampumep, 123 mepeiiner B
213).

Integerl6-. Jlano Tpex3HayHoe 4Kclio. BriBecTH unciio, MOJy4eHHOE MpHU MepecTa-
HOBKE ITU(P MECATKOB M SIWHUIl UCXOAHOTO Ymciia (HampuMmep, 123 meperaet
B 132).

Integerl/:. lano uenoe uucino, 6onwiiee 999. Mcnonb3ys ogHy omepanuio jene-
HUSl HAIEJ0 W OJIHY OIEpaluio B3STUS OCTaTKa OT JEJeHHs, Haltu uudpy,
COOTBETCTBYIOIIYIO Pa3psily COTEH B 3allMCH 3TOTO YHCIIA.

Integerl8:. /lano uemoe uucio, 6omabiiee 999. VMcnonp3ys ogHy omepamuio jene-
HUSl HAIEJ0 W OJIHY OIEpaIuio B3SITUS OCTaTKa OT JCJICHUs, HaWTu 1udpy,
COOTBETCTBYIOIIYIO Pa3psiAy ThICAY B 3alUCH TOTO UYHMCTA.

Integerl9-. C navana cytok npomio N cekynn (N — menoe). Halitu xommuecTBo
MTOJTHBIX MUHYT, TIPOIIEAIINAX C Havajia CyTOK.

Integer20°. C nauana cytok mpouuio N cekynn (N — menoe). Haiitu xomndecTBo
MOJIHBIX YaCOB, MPOIMIEAIINX C Hayaja CyTOK.

Integer21-. C navana cytok npouuio N cekynn (N — menoe). Halitu xommuecTBo
CEKyH]I, IPOMIEIIINX C Hayayla MOoCiIeIHEH MUHYTHI.

Integer22°. C navana cytok npomuio N cekynn (N — menoe). Halitu xommuecTBo
CEKYH]I, MPOIIEIIINX C Hayajia IMOCIeAHEro yaca.

Integer23-. C navana cytok npouio N cekynn (N — menoe). Halitu xonuuectBo
MOJTHBIX MUHYT, IPOIIEAIINX C Hadajga MOCJIEIHEro Jaca.

Integer24-. Jluu Henenu NpoHyMEpPOBaHbI CleAyomuM oopazoM: ) — BOCKpeceHbe,
1 — nonenenvHUK, 2 — BTOPHUK, . . . , 6 — cy060oTa. JlaHo nenoe uucino K,
nexarniee B auamnasone 1-365. Onpeaenuts HoMep aHA Henenu s K-ro gus
rojia, €ciii U3BECTHO, YTO B 3TOM roAy 1 ssHBaps ObLIO TOHENETHLHUKOM.

Integer25-. Jlau Henenu MpOHYMEpPOBaHbI CeayromuM oopazoM: ) — BOCKpeceHbe,
1 — moHenenpHUK, 2 — BTOPHHUK, . . . , 6 — cy006oTa. Jlano nenoe uucio K,
nexamee B auanasone 1-365. Onpeaenuts HoMep aHA Henenu mig K-ro gus
rojia, €ciii U3BECTHO, YTO B 3TOM ToAy 1 siHBaps ObLJIO 4YETBEProm.



Integer26°. JIuu Hexenu MpOHYMEpPOBaHBI cleAyromuM oOpa3om: 1| — moHenenb-

HUK, 2 — BTOpPHUK, . . ., 6 — cy0060Ta, 7 — BockpeceHne. Jlano 1enoe uncio K,
nexaiiee B auanazoHe 1-365. Onpenenutb HoMep aHA Hexenu i K-ro aHs
roJia, €Clii M3BECTHO, YTO B 3TOM roay 1 sHBaps OBLIO BTOPHHUKOM.

Integer27-. Jluu Hemenu MPOHYMEPOBAHBI CICAYIONUM OOpazoM: 1 — mMOHEeAeNb-
HUK, 2 — BTOpPHUK, . .., 6 — cy0060Ta, 7 — BockpeceHne. Jlano 1enoe unciio K,
nexaiee B auanazoHe 1-365. Onpenenutrb HoMep aHA Heaenu i K-ro aHs
rojia, €CJIu U3BECTHO, YTO B ATOM roay 1 sHBaps ObL1o cyOOOTOM.

Integer28-. JIlau Hemenu MPOHYMEPOBAHBI CICAYIONIMM OOpa3om: 1 — mMOHEAeNb-
HUK, 2 — BTOPHUK, . . ., 6 — cy0060Ta, 7 — BockpeceHne. Jlano 1enoe unciio K,
Jexamiee B auamna3zoHe 1-365, m menoe uyucino N, nexamiee B amarazone 1-7.
Onpenenuts HOMEp JHS Henmenu juisi K-ro gHS roja, €ciau M3BECTHO, YTO B
aToM roxy 1 sHBaps ObLIO JHEM Henmenu ¢ HomepoMm N.

Integer29-. lans! niensie nosoxkutenbHbie yncaa A, B, C. Ha npsmoyronsHuke pas-
Mepa A xB pasmenieHo MakCHMallbHO BO3MOKHOE KOJHMYECTBO KBaJIPaTOB CO
croponoii C (6e3 HamokeHuit). HaliTu KOMM4ecTBO KBaJpaToOB, pa3MEIICHHBIX
Ha TPSMOYTOJBHUKE, a TaK)Ke IJIOINIAb HE3aHATOW YacTH MPSIMOYTOJbHHUKA.

Integer30°. Jlan HOMep HEKOTOpOoro roja (Iejioe MoJIoKUTeIbHOe unciio). Ompe-
JEIUTh COOTBETCTBYIOIIMI €My HOMEp CTOJICTHS, YUYUTHIBAs, 4TO, K IIPUMEpY,
Hayajom 20 cronetus 6611 1901 TOI.

3 Jlornyeckue BblpaxeHUs

Bo Bcex 3amaHusiX AaHHOUM Tpynmbl TPEOYETCsl BHIBECTH JIOTMUECKOE 3HAYCHUE
TRUE, eclii ONpHUBCACHHOC BBICKA3bIBAHUEC AJII MPCIIOKCHHBIX HCXOIAHBIX AJAaHHBIX
ABJISIETCA UCTUHHBIM, M 3HaueHUEe FALSE B IIPOTHBHOM cilydae. Bce uucna, qis Ko-
TOPBIX YKa3aHO KOJIMYECTBO IU(p (ABY3HAUYHOE YUCIIO, TPEX3HAYHOE YUCIIO U T. 1.),
CUUTAIOTCA EJIBIMU MOJIOKUTEIIHbHBIMHU.

Booleanl’. Jlano nesnoe uunciao A. [IpoBepuTh HCTHHHOCTH BBICKa3bIBaHUs: «Ywc-
710 A sBIIsIeTCS OJIOKUTETBHBIMY.

Boolean2:. JTano nenoe uncio A. IIpoBepuTh HCTHHHOCTH BBICKa3bIBaHMs: «Umc-
710 A SIBIISIETCSI HEUETHBIMY).

Boolean3. /lano nemnoe uncio A. IIpoBepuTh HCTHHHOCTH BBICKa3bIBaHMs: «Umc-
70 A SIBJISIETCSI YETHBIMY.

Boolean4:. Jlansr nBa nenbix yucina: A, B. [IpoBepuTh HCTUHHOCTD BBICKA3bIBAHUSI:
«CmpaBeyiBel HepaBeHcTBa A > 2 u B < 3».

Boolean5-. Jlausr nBa nenbix uncia: A, B. [IpoBepuTh HCTHHHOCTD BBICKA3bIBAHUS:
«CnpapemyuBel HepaBeHCTBa A = 0w B < — 2»,

Boolean6°. laubl Tpu nenbix uncia: A, B, C. IIpoBepuTh UCTHHHOCTh BBICKA3bI-



BaHus: «CrnpaBeqiuBO JBOMHOE HepaBeHCTBO A < B < C».

Boolean7°. lanbl Tpu nenbix uncia: A, B, C. IIpoBepuTh UCTHHHOCTh BBICKA3bI-
Banus: «Yucno B maxoautcs mexnay uucnamu A u C».

Boolean8-. Jlaus! aBa 1enbix uncia: A, B. [IpoBepuTh HCTUHHOCTD BBICKA3bIBAHHS:
«Kaxnoe n3 uncen A u B HeueTHOEY.

Boolean9-. Jlansr nBa nenbix uucna: A, B. [IpoBepuTh HCTHHHOCTD BBHICKA3bIBAHUSL:
«XoTtg 061 oqHO U3 yucena A u B HeueTHoe).

Boolean10-. [dausl aBa menbix uucia: A, B. IIpoBepuTh HCTHHHOCTh BBICKA3bIBa-
Hus: «PoBHO omHo u3 uucen A u B HeueTHOE».

Booleanll:. [dausl aBa menbix uucia: A, B. IIpoBepuTh HCTHHHOCTh BBICKA3bIBa-
Hust: «Yucna A u B uMeroT 0JlMHAKOBYIO YETHOCTHY.

Boolean12:. Jlaus! Tpu nessix uncia: A, B, C. [IpoBepuTh HCTUHHOCTH BBHICKA3bI-
Banusa: «Kaxmoe us uucen A, B, C moioxuteasHoeY.

Boolean13-. /laus! Tpu nessix uncia: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHUS: «XO0TA Obl oxHO U3 yncen A, B, C mogoXuTeapHOe.

Boolean14-. Jlaus! Tpu nessix uncia: A, B, C. [IpoBepuTh HCTUHHOCTH BBHICKA3bI-
BaHus: «PoBHO oxHO u3 uncen A, B, C mosmoxurensHoe).

Boolean15-. /laus! Tpu nenbix uncia: A, B, C. [IpoBepuTh HCTUHHOCTH BBHICKA3bI-
Banus: «PoBHO nBa u3 uncen A, B, C aBIA10TCS MOJOKHUTEILHBIMUY.

Boolean16-. /laHo 1ienoe mookuTenbHoe Yncio. [IpoBepuTh HCTHHHOCTD BhICKA-
3pIBaHMS: «JlaHHOE YHCIIO SBISICTCS YETHBIM JBY3HAYHBIM.

Booleanl7-. JlaHo 1ienoe moyiokuTebHOe Yncio. [IpoBepuTh HCTHHHOCTD BhICKA-
3pIBaHMS: «JlaHHOE YHCIIO SBIISICTCSI HEYETHBIM TPEX3HAYHBIM).

Boolean18-. [IpoBepuTh HCTHHHOCTD BbICKa3biBaHuUs: «Cpeid TPEX JaHHBIX ICIIBIX
YHCEN €CTh XOTS OBl OJ[HA Mapa COBMAIAFOIINX).

Boolean19-. [IpoBepuTh HCTHHHOCTD BbICKa3biBaHuUs: «Cpeid TPEX JaHHBIX IEIIBIX
YHUCEN €CTh XOTSA Obl OJHA Tapa B3aUMHO MPOTHBOMOJIOKHBIXY.

Boolean20-. /Iano Tpex3HayHoe 4ucIiO. [IpOBEpUTh MCTUHHOCTH BBICKA3bIBAHHMS:
«Bce mudpel JaHHOTO YHCIIa Pa3IndHBIY.

Boolean2l:. Jlano Tpex3HayHoe 4HCIIO. [IpOBEpHUTH MCTUHHOCTH BBICKA3LIBAHMS:
«Iudpsl maHHOTO YKCIa 00pPa3yIOT BO3PACTAIONIYIO ITOCIIEIOBATEILHOCTDY.

Boolean22:. Jlano Tpex3HauHoe 4uciio. [IpoBEpHTh MCTHHHOCTH BBICKA3bIBAHHMS:
«Iudps! anHOTO YKcIa 00pa3yrT BO3PACTAIOIIYIO UK YOBIBAIOIIYIO MTOCIIE-
JIOBATEIILHOCTDY.

Boolean23:. [lano 4erbipex3HauHoe yuciio. [I[poBepuUTh UCTUHHOCTH BBICKA3bIBA-
HUA: «JlaHHOE YMCII0 YMTAeTCs OJJMHAKOBO CJIEBA HAIIPABO U CIIPaBa HAJIEBOY.
Boolean24-. Jlaus! uncia A, B, C (uucno A e pasao 0). Paccmortpes
ouckpumunaum D = B2 - 4-A-C, npoBepUTh UICTUHHOCTD BbhICKA3bIBAHUS:
«KBanparnoe ypaBaenune A-x2 + B-x + C = 0 umeeT BeliecTBEHHbIE KOPHUY.



Boolean25:. [lanbt uucna X, y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHMs: «Toduka C
KoopAMHATaMHU (X, Y) JISKHUT BO BTOPOH KOOPAWHATHON UYETBEPTH.

Boolean26°. [lanst uucna X, y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHHs: «Toduka C
KOOpAMHATAMHU (X, Y) JIGKUT B YE€TBEPTOH KOOPAMHATHOM YETBEPTH.

Boolean27-. Jlausl uncina X, y. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHUs: «Todka C

KOOpJIHMHATAMH (X, Y) JI€KHUT BO BTOPOU HIIM TPETHEN KOOPAUHATHOW YETBEPTH .
Boolean28-. Jlanst uncna X, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: « Touka C
KoopauHATaMHu (X, Y) JIGKUT B MEPBON WM TPEThCH KOOPIUHATHOW YETBEPTHY.

Boolean29. [lausl umcna X, Y, X1, Y1, X2, Y2. [IpoBepuTh UCTHHHOCTh BBICKA3bIBa-
Husl: «Touka ¢ xoopauHatamu (X, Y) JIGKAT BHYTPU NPSMOYTOJbHHKA, JIEBas
BEPXHSI BEPIIMHA KOTOPOTO MMEET KOOPAMHATHI (X1, Y1), MpaBas HUKHISA —
(X2, Y2), a CTOPOHBI TapaAJUICIBLHBI KOOPAHMHATHBIM OCSIM).

Boolean30-. /lansl 1ienbie yucia a, b, ¢, spisromuecs CTOpoOHaMHd HEKOTOPOTO Tpe-
yroJibHUKa. [IpoBepUTh UCTUHHOCTH BBICKA3bIBaHUA: «TPEYroJbHUK CO CTOPO-
HaMH @, b, C sBiIseTCsS paBHOCTOPOHHHMY.

Boolean31°. /laus 1ienbie yncia a, b, ¢, spisromuecs CTOpOHaMU HEKOTOPOI'O Tpe-
yroJibHuKa. [IpoBEepUTh UCTUHHOCTH BBICKa3bIBaHUS: « TpPEyroabHUK CO CTOPO-
Hamu @, b, C sBiseTcst paBHOOCIPEHHBIMY.

Boolean32:. /lansl 1ienbie yucia a, b, ¢, spisromuecs CTOpOHaMHd HEKOTOPOTO Tpe-
yrojibHUKa. [IpoBepUTh UCTUHHOCTH BBICKa3bIBaHUS: «TpEyrojiIbHUK CO CTOPO-
HaMmH @, b, C sBisieTcs mpsAMOYTOIBHBIMY.

Boolean33-. Jlaus! 1ienbie uncaa a, b, €. [IpoBepuTh HCTUHHOCTD BBICKA3BIBAHUSL:
«CyIecTByeT TPEyroJIbHUK CO CTOPOHAMH &, b, C».

Boolean34°. Jlanbl KOOpAMHATHI ITOJIS MIAXMATHOM MOCKH X, Y (LIeJble 4HCIia, Jie-
Kampe B Auarnasone 1-8). YuuTeiBas, 4to JIeBoe HIKHee mosie gocku (1, 1)
SIBJISIETCS YEPHBIM, MIPOBEPUTHh UCTUHHOCTH BBICKA3bIBaHUS: «J[aHHOE TOje SIB-
JISIeTCS OCITIBIMY).

Boolean35:. JlaHbl KOOpAMHATHI JIBYX Pa3IUYHBIX IMOJICH I[IAXMaTHOM JOCKH X1,
Y1, X2, Y2 (1ienble yucnia, nexaniiue B nuamna3one 1-8). [IpoBepuTh UCTUHHOCTH
BBICKA3bIBAHUS: «JlaHHBIC TTOJIT UMEIOT OJJMHAKOBBIN LIBETY.

Boolean36°. /lanbl KoOpAWHATHI IBYX PAa3IUYHBIX TOJIEH IIIAXMAaTHOM JOCKH X1, Y1,
Xz, Y2 (11eyible yucna, Jiexkamue B nuanazone 1-8). [[poBepuTh HCTUHHOCTD BbI-
cka3bIBaHMs: «Jlanbs 32 OUH XOJT MOXKET NEPEUTH C OAHOTO MOJISI HA APYTOe».

Boolean37°. Jlaubl KOOpAWHATHI ABYX Pa3IHYHBIX IMOJCH IMaXMAaTHOW TOCKH Xi,

Y1, X2, Y2 (1lenble uncia, aexamue B quanazoHe 1-8). IIpoBepuTh HCTHHHOCTH
BbICKa3bIBaHUs: «KOpoap 3a OJMH XOJ MOXXET MEPEeHTH C OJIHOTO TMOJIsI Ha

TIPYTOe».
Boolean38:. [lanbl koopaWHATHI ABYX Pa3IMYHBIX MOJEH IMAXMaTHOW TOCKH X1,
Y1, X2, Y2 (11€s1b1€ YKMCIIa, JIexkaiue B auanazone 1-8). [I[poBeputh HCTUHHOCTH



BbICKa3bIBaHUs: «CJIOH 32 OJJMH XOJ MOKET NEPENTH C OJHOTO MOJIS Ha APYTOE.
Boolean39°. /lanbl KoOpIMHATHI IBYX PA3JIUYHBIX MOJICH IIIAXMAaTHOMW JTOCKHU X1, Y1,
X2, Y2 (LleJble uncia, Jexaniye B nuana3zone 1-8). [IpoBepuTh HCTUHHOCTH BbI-
cka3piBaHus: «Dep3b 3a OAMH XOJ MOXKET MEPEUTH C OAHOTO IOJSA Ha APYToe.
Boolean40°. Jlanel KOOpAMHATBHI JABYX Pa3IUYHBIX TOJECH MIAXMATHOH JOCKH X1,
Y1, X2, Y2 (1lenble uncia, Jiexamue B auanazone 1-8). [IpoBepuTh UCTUHHOCTH
BbICKa3bIBaHUS: «KOHB 3a OJIMH XOJ MOKET MEPEUTH C OJHOTO IOJIS Ha APYTOE».

4 YcnoBHbIW onepaTtop

If1. dano menoe ymciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMmy 1, B MPOTUBHOM CiIydyae HE U3MEHSATh €ro. BhIBeCTH MOJyYEeHHOE YHCIIO.

If2. Mano menoe ymciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMy 1; B TpOTUBHOM cCiTy4ae BBIUECTh U3 HETO 2. BBIBECTH MOydEeHHOE YHCIIO.

If3. dano menoe umciao. Eciu OHO SIBISETCS TMOJIOKUTEIBHBIM, TO NMPHOABUTH K
HeMy 1; eciM OTpULIATENIbHBIM, TO BBIYECTh W3 HEro 2; €CIM HYJEBBIM, TO
3ameHuTh ero Ha 10. BriBecTn mosrydeHHOE YHCIIO.

If4°. Jlanel Tpu menbx yucia. HailTh KOJMYECTBO TMOJIOKHUTEIBHBIX YHCET B UCXOJI-
HOM Halope.

If5. Jlaubl Tpu mensix ymucia. HallTH KOJIMYECTBO IOJOKUTEIBHBIX M KOJIHYECTBO
OTpHULIATETHHBIX YUCEN B UCXOJAHOM Habope.

If6°. Tane!l qBa umcia. BeiBecTu 00JbIIEE U3 HUX.

If7. Jlanbr qBa uncia. BeiBeCTH MOPSIIKOBBIM HOMEP MEHBIIIETO W3 HUX.

If8°. Tane! qBa uncia. BeiBecTn BHauaje OOJbIlIee, a 3aTEM MEHBIIEE U3 HHX.

If9. Jlausl aBe mepemeHHbie BemecTBeHHoro tuma: A, B. Ilepepacnpenenuts 3Haue-
HUSI TaHHBIX TIEPEMEHHBIX TaK, 4YTOObI B A OKa3aJloCh MEHbIIEE U3 3HAUYCHUH,
a B B — Ooubiiee. BeiBecT HOBbIE 3HaueHUs nepeMeHHbIX A u B.

If10. lauer nBe mepemeHHbie nenoro tuna: A u B. Eciam ux 3HaYeHHsS HE paBHBI,
TO TMPUCBOUTH KAXIOU IMEPEMEHHOW CyMMY 3THX 3HAUYEHUW, a €CIIM PAaBHBIL,
TO TPUCBOUTH TEPEMEHHBIM HYJIEBblE 3HAUeHUs. BBIBECTH HOBbBIE 3HAYCHUS
nepemeHHbIX A 1 B.

If11. JTans! aBe nmepeMeHHbIe 1ieaoro tuma: A u B. Ecin ux 3HaueHHs HE paBHBI, TO
OPUCBOUTH KaXJAOW MEPEMEHHOU OoJblliee U3 3THX 3HAUYEHUW, a €CJIM PaBHBI,
TO TPHUCBOUTH NEPEMEHHBIM HYJIEBbIE 3HAuU€HHs. BBIBECTH HOBbIE 3HAUYCHMS
nepeMeHHbIxX A u B.

[f12°. JTanbr Tpu uncina. HaliTn HamMeHbIee W3 HHX.

If13. Jlausl Tpu umcna. Haiitu cpenHee w3 HUX (TO €CTh YMCIIO, PACIOJIOXKCHHOE
MEX/1y HAMMEHbBIIUM U HAUOOJIBIIIM).



If14. Jlansl Tpu uncna. BeiBecTn BHauaie HauMEHbINEE, a 3aTeM HauOOIIbIIee W3
JAHHBIX YHCEIL.

If15. Manbr Tpu yncna. Haliti cymmy AByX HauOOJBIIMX M3 HUX.

If16. Jlansl Tpu mepemenHbie BemecTBeHHoro Thma: A, B, C. Ecim mx 3HaveHus
YHOOPSAOYEHBI MO BO3PACTAHUIO, TO YABOUTHh MX; B MPOTHUBHOM CIllyyae 3ame-
HUTh 3HAUCHHUE KaXJIOW MEePEeMEHHON Ha MPOTUBOIOJIOXKHOE. BhIBECTH HOBBIE
3HaueHUs nepeMeHHbix A, B, C.

If17. Jdansl Tpu mepemenHbie BemecTBeHHoro Tuma: A, B, C. Ecim mx 3HaveHus
YHOOPSAOYEHBI TI0 BO3PACTAHUIO WJIM YOBIBAaHWIO, TO YJIBOUTH MX; B MPOTHB-
HOM CIllyyae 3aMEHHUTh 3HAU€HHE KaXJI0W MEepPEeMEHHOW Ha MPOTHUBOIIOIOKHOE.
BriBecTn HOBBIC 3HadueHUs nepeMeHHbIX A, B, C.

If18. JaHbl TpW IIENIBIX YMCIIA, OJHO M3 KOTOPBIX OTIMYHO OT JBYX APYTUX, PaB-
HBIX MEXIy coOoi. Omnpenenutb MOPSIKOBBII HOMEp YHUCia, OTIMYHOIO OT
OCTaJIbHBIX.

If19. JlaHbl yeThIpe MEIBIX YHUCIA, OJHO M3 KOTOPBIX OTIUYHO OT TPEX IPYIHX,
paBHBIX MeXy coboi. OnpenenanTb NOPSAKOBBIA HOMEp YHCiia, OTIMYHOTO OT
OCTaJIbHBIX.

If20. Ha uucnoBoii ocu pacnojioxensl Tpu Touku: A, B, C. Onpenenuts, kakas u3
aByx mocneanux touek (B wmm C) pacmonoxena Ommke K A, U BBIBECTH ITY
TOYKY U €€ PACCTOSIHUE OT TOUKH A.

If21. JlaHbl HeIOYUCIIEHHBIE KOOPAWHATHI TOYKH Ha IUIOCKOCTH. Eciu Touka coBma-
JaeT ¢ HayaioM KoopauHat, To BeiBecTH (. Ecnu Touka He coBmamaer ¢ Hava-
oM KoopauHaT, HO JekHUT Ha ocl OX mnm OY, TO BBIBECTH COOTBETCTBEHHO 1
win 2. Ecnu Touka He JISKUT Ha KOOPJIMHATHBIX OCSIX, TO BBIBECTH 3.

[f22°. Jlanbl KOOpAMHATHI TOYKH, HE Jiexkaleid Ha KoopAauHaTHBIX ocsx OX u OY.
Onpenenute HOMEpP KOOPJAUHATHOM YETBEPTH, B KOTOPOM HAXOAUTCS TaHHAA
TOUKA.

If23. HaHbl nieno4yrcieHHbIe KOOPIUHATHI TPEX BEPIIMH MPSAMOYTOJLHUKA, CTOPOHEI
KOTOPOTO TMapajuieJbHbl KOOPAMHATHBIM ocaM. HaiTu koopAauHaATBl €ro
YETBEPTOU BEPILIMHBI.

If24. ]Jlns maHHOTO BEIIECTBEHHOIO X HAWTH 3HAYeHWe cienyromed ¢Qynkmun f,

HpI/IHI/IMaIOIHeﬁ BCIICCTBCHHBIC 3HAYCHUA:

f(x) = 2sin(x), ecam x>0,
6 —X, ecamu X< 0.

If25. JIns marHOTO TIEOTO X HAWTH 3HAa4YeHHE cieAyromed ¢yHkiuu f, npuHIMaro-

men 3HaUYEeHU [eJIOr0 TUIa:

f(x) = 2X, ecaa X< —2wmX> 2,
—3'X, B IPOTHBHOM CITy4ae.

If26°. ]I naHHOTO BEIIECTBEHHOTO X HAWTH 3HAYeHWE cleayromed (ynkouu f,



HpI/IHI/IMaIOH_Ieﬁ BCIICCTBCHHBIC 3HAYCHMA:

—X, ecimu X < 0,
f(x) = x% ecm0<x<2,
4, ecimu X = 2.

If27. Jlns maHHOrO BEIIECTBEHHOI'O X HAWTH 3HAUeHHE ciexyromied ¢yHkiuu f,

[IPUHUAMAIOIIEH 3HAYEHUS LIEJIOTO THUIIA:

0, ecmu X <0,
f(x) = 1, ecmm X mpunamnexwr [0, 1), [2,3), ...,
- 1, ecmm X npuHaiexur [1,2), [3,4), ... .

If28. Jlan HOMep ronma (MOJIOKUTENIBHOE Iiesioe 4Yuciio). OmnpeneanuTh KOJINYECTBO

JHEH B 3TOM TrOJAY, YUYHMTHIBAs, 4TO OOBIYHBIA T'OJ HACUUTHIBAET 365 aHEH, a
BHUCOKOCHBIM — 366 nHeil. BUCOKOCHBIM CUHMTACTCSA Tof, AeAmiuics Ha 4, 3a
WCKJIIOUEHUEM Te€X TOJI0B, Kotopbie nensatca Ha 100 m He pensarcs Ha 400
(mammpumep, roast 300, 1300 u 1900 e sBusroTcst BucokocHbMu, a 1200 u 2000
— SIBJISIFOTCSI).

1f29. Jlano menoe uucno. BeIBecTH €ro CTpOKy-ONMHMCaHUE BUA «OTPHUIATEIHHOE
YETHOE YHCIIO», «HYJIEBOE YHUCIIO», IIOJOKUTEIBHOE HEUYETHOE YUCIO» U T. I.

If30. dano menmoe umcno, snexamee B nuanaszone 1-999. BeiBectn ero ctpoky-
ONMCAaHUE BUAA «YETHOE JBY3HAUHOE YHCIIO», KHEUETHOE TPEX3HAYHOE YHUCIIO»

U T. .

5 OnepaTop BbiOOpa

Casel. /lano menoe yucio B auamnasoHe 1—7. BeIBECTH CTpOKYy — Ha3BaHUE JHS
HEJIeNI, COOTBETCTBYIOIIEE JaHHOMY YHciTy (1 — «IMOHEIeIbHHUK», 2 — «BTOP

HUK» U T. ]I.).

Case2. lano uenoe uncio K. BeIBECTH CTpOKY-ONMCaHHE OIIEHKH, COOTBETCTBYIO-
e uncay K (1 — «mioxo», 2 — «HeyI0BICTBOPUTEIBLHO», 3 — «YyIOBJICTBOPH-
TEIbHO», 4 — «Xopouo», 5 — «oTin4Ho»). Eciu K He nexut B nuamnazone 1-5,
TO BBIBECTH CTPOKY «OIIHOKAY.

Case3. /lan Homep Mecsiia — 1ies1oe 4nciio B Auanazone 1-12 (1 — siaBaps, 2 — de-
Bpajb U T.J.). BeIBecT Ha3BaHUE COOTBETCTBYIOIIETO BPEMEHHU Toja («3UMay,
«BECHAY», «JIETO», «OCCHBY).

Case4 . Jlan HoMep MecsIa — Iiesioe Ynucio B auamnasone 1-12 (1 — siaBaps, 2 —
deBpaib U T. 1.). OnpenaenuTs KOJIMYECTBO JTHEH B 3TOM MECHIE NI HEBUCO-
KOCHOT'0 To/1a.

Caseb. ApI/I(I)MeTHtIeCKI/Ie IEUCTBUS HaJ 4YHUCIaMU IIPOHYMEPOBAHBI CJICAYIOIIUM
obpazom: 1 — ciioxenue, 2 — BbIYMTaHUE, 3 — YMHOXEHHE, 4 — nenenue. Jlan



HoMmep aeiictBust N (1iesoe yucio B nuamna3zoHe 1—4) u BeuiecTBeHHbIE unciaa A
u B (B He paBHO 0). BIMOMHUTH Ha/l YMCIIaMU YKa3aHHOE JICHCTBHE M BHIBECTH
pe3yJibTar.

Case6. Exunuiiel JyIMHB MPOHYMEPOBaHbI CICAYIOMMM o0pazoM: 1 — aeruMmerp,
2 — KwIoMmeTp, 3 — MeTp, 4 — MWUmMMETp, 5 — caHTtuMmeTp. JlaH HOMED
CAVHUIIBI JJIMHBI (LI€J0€ YKCIIO B Jauamna3oHe 1-5) W ajmumHa OTpe3ka B ATHX
eauHUIAX (BemiecTBeHHOE uucio). Haiftu mimMHy oTpe3ka B MeTpax.

Case7. Equauiel Macchl IPOHYMEPOBAHBI CIIEAYIOMUM 00pa3oM: 1 — Kuiiorpamm,
2 — Mwudrpamm, 3 — rpamm, 4 — TOHHA, 5 — 1eHTHep. JlaH HoMmep eauHHU-
bl Macchl (1I€JI0€ YMCIIO B Auamna3oHe 1—5) u macca Tena B 3TUX €AMHUIAX
(BemecTBeHHOE umcio). Haiitu maccy Tena B KujiorpaMMax.

Case8. Jlansr nBa menbix uyucia: D (mers) m M (Mmecsmr), ompenenstoniue mpa-
BUJILHYIO JIaTy HEBUCOKOCHOTO rojaa. BeiBectu 3Hauenus D u M nmns marel,
MPEANIECTBYIOMIEN YKAa3aHHOM.

Case9°. Jlanbl aBa nensix yucia: D (menp) m M (Mecsir), ompenensroniye Ipa-
BWJIBHYIO JaTy HEBHUCOKOCHOTO Toaa. BeiBectm 3HaueHms D m M mns matel,
CIIEYIOIIEH 3a YKa3aHHOM.

Casel0. PobGor MoxeT mepeMeniaThCsi B UeThIpex HampaBieHusx («C» — cesep,
«3» — 3anag, «tO» — 1r, «B» — BOCTOK) U NpUHUMATH TpU IU(DPOBHIE KO-
MaHabl: 0 — MpoAoSKaTh JABUXKEHUE, | — MOBOPOT HaleBO,-1 — MOBOPOT

HarnpaBo. [lan cumBon C — ucxomHOe HampaBjieHHe podoTa u 1enoe yucio N
— TIOCTIaHHasi eMy KoMaH7a. BeiBecTH HampaBiieHHe poOoTa IMociie BBIMOJIHE-
HUS TTOJTYYECHHOW KOMaHIbI.

Casell. JlokaTop OpHEHTHPOBAH Ha OJIHY M3 CTOPOH cBeTa («C» — cemep, «3» —
3anan, «tO» — 1or, «B» — BOCTOK) U MOKET NPUHUMATH TPHU LIUPPOBbIE KOMAH-
IIbI TIOBOpOTa: 1 — MOBOPOT HaJIeBO, —1 — MOBOPOT HaMpaBo, 2 — MOBOPOT Ha
180°. Jlam cumBon C — wmcxomHas OpHEHTAIMs JIOKatopa u meibie guciaa N 1
u N 2 — naBe mociaHHBICE KOMaHAbl. BBIBECTH OpHEHTAIMIO JIOKATOpa MOCTE
BBITIOJTHCHUS STUX KOMaH/]I.

Casel2. DnemMeHThl OKPY>KHOCTH MTPOHYMEPOBaHBI CIEAYIOMMM 00pa3zom: 1 — pa-
muyc R, 2 — muamerp D = 2R, 3 — nmnuna L = 2.m-R, 4 — momanb kpy-
ra S = 1~ R2. Jlan HOMep OJIHOTO M3 ITHX JIEMEHTOB U €ro 3HaueHue. BriBecTn
3HAYCHUS OCTAJTBHBIX JIEMEHTOB JAHHOW OKPYKHOCTH (B TOM K¢ Topsake). B
Ka4eCTBE 3HAYEHUs TT UCIIOJIb30BaTh 3.14.

Casel3. DneMeHTBI paBHOOEIPEHHOTO NPSMOYTOIBHOIO TPEYTONbHUKA IPYOHYME-
pPOBaHBI cleayrommm oopazom: 1 — karer a, 2 — runorenysza c = a- 2, 3 —
BbicoTa h, omymieHHas Ha runoreny3y (h = ¢/2), 4 — momans S = c-h/2.
JlaH HOMEp OJHOr0 M3 3TUX DJIEMEHTOB U €ro 3HaueHue. BriBecTu 3HaUYeHMS



OCTAJIbHBIX 9JICMCHTOB AAHHOI'O TPCYI'OJIbHHUKA (B TOM XK€ HOpﬂI[KC).

Casel4. DneMeHTHl PaBHOCTOPOHHETO TPEYTOJbHUKA MPOHYMEPOBAHBI CIEIYIO-

muM obp@som: 1 — cropona a, 2 — pammyc Ri BIMCaHHON OKPYKHOCTH
(Ri = a 3/6), 3y— pamuyc Rz onucanHoli okpyxuoctn (Rz = 2:Ri), 4 —
wiomans S = a2 3/4. Jlan HOMep OJTHOTO U3 ITHUX JICMEHTOB U €ro 3HAYCHHE.
BhiBecTr 3HAYEHHUS OCTAIBHBIX DJIEMCHTOB JAHHOI'O TPEYTOJIbHHKA (B TOM K€
MOPSIKE).

Caselb5. MacTsaM urpajibHbIX KapT MPUCBOCHBI MOPSAKOBbIE HOMepa: 1 — mukw,

2 — tpednl, 3 — OyOHBI, 4 — 4YepBbl. JIOCTOMHCTBY KapT, CTapIIMX ACCITKH,
npucBoeHbl Homepa: 11 — Barner, 12 — nmama, 13 — koponsb, 14 — Ty3. JlaHbl
aBa menbix uyuciaa: N — mocrouncTBo (6 < N < 14) u M — macth KapThl
(1 =M 4. BriBecTH Ha3BaHUEC COOTBETCTBYIONICH KapThl BHJIA «IIECTEpPKa
O0yOen», «1ama 4yepBein», «Ty3 Tped» U T. 1.

Casel6. /lano nenoe uucio B auanazone 20—69, onpeaensiomiee Bo3pacT (B rojax).

BriBecTu cTpoKy-onucaHue yKa3aHHOTO BO3pacTa, 00ecleuuB MPaBUIBLHOE CO-
IJIACOBAHUE YHMCIIa CO CJIOBOM «Toj», HanmpuMmep: 20 — «aBaauarh Jet», 32 —
«TpUALIATH JBa ToJa», 41 — «COpOK OJIUH TOI.

Casel?. Jlano nenoe uucio B auamnazone 10—40, onpenensroniee KOJIMIeCTBO yueo-

HBIX 3a/laHui [0 HEKOTOpoWl Teme. BhIBeCTH CTpOKYy-OIMCaHHE YKa3aHHOTO
KOJIMYECTBA 33/1aHUl, 00ECeunB MPAaBUJIBHOE COTJIACOBAHME YMCJIA CO CJIOBA-
MU «yueOHOe 3aJaHney», HanpuMep: 18 — «BoceMHaaaTh YIeOHBIX 3aIaHUiy,

23 — «aBaANaTh TPU yUYCOHBIX 3aJaHUs», 31 — «TpUANaThL OAHO yuyeOHOE 3a-
JTAHUECY.

Casel8. Jlano memoe uucino B auamazone 100-999. BreiBecTn CTpoKy-ommcaHue
JAHHOTO YHuClla, HanpuMep: 256 — «IBECTH MATHAECAT WECThb», 814 — «BO-
CEMbCOT YETHIPHAIIATHY.

Casel9. B BoctouHom kaneHaape MpUHAT 60-TETHUH IWKI, cocTOAmud u3 12-
JIETHUX TOJMKIOB, 0003HAYAEMbIX Ha3BAaHUSIMU I[BETA: 3€JICHBIA, KPACHBIH,
YKEJTHIN, OBl U YepHbIH. B KaXX10M MOIIMKIIE TOABl HOCST Ha3BaHUS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiIia, IpaKoHa, 3MEH, JIOIIAH, OBIIBI, 00S3bsHEI,
KypHIIbI, cCOOaku U CBUHBH. [I0 HOMEpY roja ompeaenuTh ero Ha3BaHUE, €Clv
1984 rog — Havayno LUKIIA: «TOJ 3€JICHON KPBICHD.

Case20. Jlansl nBa mensix uucna: D (mens) u M (Mecsir), ompeaensromniye mpa-
BWJIbHYIO JaTy. BeiBecTn 3HaKk 3011aka, COOTBETCTBYIOIIMNA 3TOM fate: «Bomo-
aeit» (20.1-18.2), «Peiob» (19.2-20.3), «OBen» (21.3-19.4), «Tenem» (20.4—
20.5), «bmusnenp» (21.5-21.6), «Pax» (22.6-22.7), «JleB» (23.7-22.8), «Jle-
Bay (23.8-22.9), «Becw» (23.9-22.10), «Cxoprmon» (23.10-22.11), «Crpe-
nery (23.11-21.12), «Kozepor» (22.12-19.1).



6 Llmkn ¢ napametpom

Forl. Jlaner mensie urcia K ' N (N > 0). BeiBectn N pa3 umcio K.

For2. lansr aBa nensix yucna A u B (A < B). BeiBectu B mopsiike Bo3pacTaHus BCe
IeJble YKciia, pacnojioxkeHHble Mexxay A u B (Bkirodas camu uncina A u B), a
Takke KoauyecTBO N 3TUX ducen.

For3. [dansr nBa mensix yuciia A u B (A < B). BeiBecTr B mopsijike yObIBaHHS BCE
IeJble YKCIa, pacrojokeHHble Mexay A u B (He Bxmouas uuciaa A u B), a
Takke kommdecTBO N 3THUX drcer.

For4. Jlano BemecTBeHHOe umciio — IieHa 1 kr koHder. BeiBectn croumocth 1,
2, ..., 10 xr xoHder.

For5:. Jlano BemecTBeHHOE yncia0 — IieHa 1 Kr koHdeT. BeiBectn croumocts 0.1,
0.2,..., 1 kr xoHder.

For6. /lano BemiectBeHHOE uncio — IieHa 1 Kr koHder. BeiBectn crommocts 1.2,
1.4,...,2 kr koHeT.

For7. daubr nBa nensix uncina A u B (A < B). Halitu cymmy Bcex IHENBIX YHCEN
oT A 1o B BkIrounTensHO.

For8. Mansr nBa menbix unciaa A u B (A < B). Haiitu npousBeneHne Beex IEBIX

yucel oT A 10 B BKIIIOUHTEIBHO.

For9. [lans! nBa nensix uncia A u B (A < B). Haiitu cymMMy KBaJIpaToB BCEX IIEIBIX

yrcen ot A 10 B BkIrounTensHoO.

Forl10. [Jano nemoe yuciao N (>0). Haittu cymmy

1+12+13+...+1N
(BEILIECTBEHHOE YUCIIO).

Forll. JTano nemoe yucio N (>0). Haittu cymmy

N2+ (N+1)2+ (N+2)2+ ...+ (2:N)2
(11esmoe 4ucio).

Forl2:. Mano nenoe yucino N (>0). Haiitu npousseaeHue

1.1-12-13-...
(N comHOXwmTENEH).

Forl3:. Jlano miemoe unciao N (>0). Haiitu 3HaueHne BbIpaKEHUS

1.1 —-12+13- ...
(N craraembIX, 3HAKHd Y4epeayroTcs). Y CJIOBHBIA OMepaTop HE HCIOJIb30BaTh.

Forl4. ano uenoe uucio N (> 0). Haiitu kBagpaTr JaHHOTO YHCIIA, UCHIOIB3YS IS

€ro BBIYMCIICHHUS CIAEAYIONIYI0 GOopMYITy:
N2=1+3+5+...+ (2N -1).
[Tocne nobaBiieHUs K CyMMe Ka)XJOTO CJaraéMoro BBIBOJAWTHL TEKYIee 3Haue-



HUE CyMMBI (B pe3ysibTate OyIyT BBIBEACHBI KBAJAPATHI BCEX IEIBIX YnCel OT |
a0 N).
Forl5:. Jlano BemectBennoe umciio A u nenoe yucio N (>0). Haiitu A B crere-
oy N :
AV = AA-...-A
(uncima A nepemuoskatorcs N pas).
Forl6:. lano BemectBeHHOe uncio A u 1enoe gucio N (>0). Mcnons3ys oauH
IIMKJI, BBIBECTU Bce Ieible cteneHu ynciaa A ot 1 go N.
Forl7. JJano BemiectBenHoe uucio A u memoe uucio N (>0). Mcnoas3ys oaux
LUKJ, HAUTH CYMMY
1+A+AZ+ A3+, .. +AV,
Forl8. /lano BemiectBennoe uucio A u nemnoe uuciao N (>0). Ucnons3ys oaux
IIAKJI, HAWTU 3HaYEHNE BBIPAKCHUS
1—A+A2- A3+ .. .+ (- 1V.AV,
YcnoBHBIN onepaTop HE MCIOIb30BaTh.
Forl9. Mano nenoe gucino N (>0). Haiitn npousseacHue

NI=1.2....-N
(N—gpaxmopuan). YtoObl M30€XkKaTh IEIOYNCICHHOTO IEPEIOJHEHHS, BBIYKC-
JSATH ATO TIPOW3BEACHHUE C TOMOIIBI0 BEIICCTBEHHOW TMEPEMEHHOW W BBIBECTH

€ro Kak BEIIECTBEHHOE YHCIIO.
For20°. Jlano nienoe unciao N (>0). Mcrnionb3ys ouH UK, HAUTH CyMMY

1M+21+31+...+N!

(Beipaxxenue N ! — N—gaxmopuan — 0603HavaeT MPOU3BENCHUE BCEX IIEJIBIX
gucenoT 1 foN: N!=12. ..N). UroOb n30ekxaTh 1EIOUYNCICHHOTO TIepe-

IMOJIHCHUS, IMPOBOJWUTL BBIYHUCICHHA C IIOMOIINBIO BCHICCTBCHHLIX NCPEMCEHHBIX

Y BBIBECTH PE3YJIbTAT KaK BEIIECTBEHHOE YUCIIO.
For21. [ano nenoe unciao N (>0). Mcrmons3yst OJuH UK, HAUTH CyMMY
1+ 1/(1) + 1/@2Y) + 1/(38") + ... + 1/(N}))
(Bepakeaue N ! — N—gpaxmopuan — o0603HaYaeT MPOU3BEIACHNUE BCEX IEIBIX
gucenor 1 o N: N1 =12...:N). [lonyueHHoe uucio sBigercss npuoIu-
’KCHHBIM 3HaYCHHEM KOHCTAHTHI € = eXp(1).
For22. Jlano BemectBeHHoe uucio X u 1enoe yucio N (> 0). Haiitu 3HadeHue
BBIPKCHUS
1+ X +X2/2N) + ...+ XN/(N))
(N!' =12-..N). IlonydeHHOE YHCIIO SBISACTCS MPUOIMKEHHBIM 3HAUYCHHEM
dbyHKIIMU exp B TOUKe X.
For23. Jlano BemectBennoe yuciio X u neioe unucino N (>0). Halitu 3HadeHue
BBIPAKEHUS



X = X3/(3") + X5/(5Y) — ... + (-L)V-X2M1/((2-N+1)!)
(N!' =12...N). Ilony4eHHOE YHCIO SBISETCS MPUOIMKCHHBIM 3HAUYCHHEM
dbyHKIUYU Sin B TOUKE X.
For24. Jlano BemectBenHoe yuciio X u neioe uucio N (>0). Haiitn 3HadeHue
BBIPAKEHUS
1-X2/(2N) + X4@4) - ...+ (-DV-X2V/((2:N)})
(N!' =12...N). [lony4eHHOE YHCIO SBISETCS MPUOIMKEHHBIM 3HAUYCHHEM
(byHKIIUHU COS B TOUKE X.
For25. Jlano BemectBenHoe unciao X (|X|<1) u memoe uwucimo N (>0). Haiitu
3HaYeHUE BBIPAKECHUSA
X —X22+ X313 - ...+ (- 1)1 XN/N.
[TosrydeHHOE YUCIHO ABISIETCS NPUOIMKEHHBIM 3HaUeHHeM (DyHKIUU In B TOU-
ke 1+ X.
For26. Jlano BemectBenHoe yucio X (|X|<1) u memoe umcio N (>0). Haiitu



3HAYCHUE BBIPAKEHHUSI
X —X3/3+ X5/5 - ...+ (- V- X2N1/(2 N +1).
[Tony4yeHHOE YHMCIIO SIBISETCS MPUONMKCHHBIM 3HAaYeHUEM (QYHKIUU arctg B
Touke X.
For27. Jlano BemecrtBennoe unciao X (|X|<1) u memoe uucino N (>0). Haiitu
3HAYCHUE BBIPAKCHUS
X + 1.X3/(2-3) + 1.3-X5/(2-4.5) + ... +
+1:3-.. .+ (2N= 1) X2M1/(2 4 .. . (2-N)-(2-N+1)).
[TosrydeHHOE YHCIIO SABISICTCS MPHUOIMKCHHBIM 3HaueHUeM (DyHKIMK arcsin B
Touke X.
For28. Mano BemectBennoe uucio X (|X|<1) um nemoe uuciao N (>0). Haiitu
3HAYCHUE BBIPAKCHUS
1+ X/2-1-X2/(2-4) + 1-3-X3/(2:4-6) — ... +
+ (=113 :.. (2N -3)-X"/(24-...(2:N)). V
[ToyuyeHHOE YMCIIO SABIIAETCS NPUOIMKEHHBIM 3HaueHUEeM QyHKiuu  1+X.

For29. [Jauno nemoe uncio N (> 1) u 1Be BeleCTBEHHBIC TOYKH Ha YHCIOBOW OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHbIX oTpe3koB. BeiBectnt H —
JUTHHY KaKJIOTO OTpe3Ka, a TaKKe HabOp TOUEeK

A, A+H, A+2.H, A+3H, ..., B,
obpasyroniuii pazouenue orpeska [A, B].

For30. [Jano nemoe uncio N (> 1) u 1Be BelICCTBECHHBIC TOYKH Ha YHCIOBOW OCH:
A, B (A < B). Otpesok [A, B] pa3out Ha N paBHbIX oTpe3koB. BeiBectnt H —
JUIMHY KaXJIOTO OTpe3ka, a Takxke 3HaueHus pyHkmum F(X ) = 1- sin(X ) B
TOYKaXx, pa3OuBaroux otpe3ok [A, B:

F(A), FA+H), FA+2H), ..., F(B).

For31. Jano uemoe unciao N (> 0). [TocinemoBaTeIbHOCTh BEIIECTBEHHBIX drcea Ak
OTIPE/ICTISICTCS CIAEAYIOUUM 00pa3oM:

Ao =2, Ak =2+ 1Ak, K=1,2,....
BriBect 31emenTnl A1, A2, ..., An.

For32. Jlano nenoe uucio N (> 0). [TocaenoBaTeabHOCTh BEIIECTBEHHBIX Yncen Ag
OTIPENEISAETCS CICTYIONTUM 00pa3oM:

Ao =1, Ax = (A1 + DIK, K=1,2,....
BriBectu 3imemeHTBI A1, A2, ..., An.

For33-. lano nienoe unciao N (> 1). [TocmemoBaTenbHOCTh uucenr Pubonauuu Fy
(11e7oro TUIa) oNpenenseTcs: CAeayIM 00pa3oM:

Fi=1, Fa =1, Fk = Fxa + Fr, K=3,4,....



BreiBectn snemento! Fi, Fo, ..., Fn.
For34. lano nenoe uuciao N (> 1). [ocaenoBaTenbHOCTh BEIIECTBCHHBIX uncea Ax
OTIpeNIeNIICTCS CICAYIOIMIMM 00pa3oM:
A =1, Az =2, Ak = (Ax-2 + 2-Ax-1)/3, K=3,4,....
BreiBect 1ementnl A1, Az, ..., An.
For35. Jlano nenoe yucio N (> 2). ITocinenoBareabHOCTh HEIbIX yucesl Ak ompe-
JeseTCs CIETYIOIUM 00pa3oM:
A =1, Az = 2, As = 3,
Ax = Ax-1 + Ax-2 — 2-Ax-3, K=4,5,....
BriBect 31emenTnl A1, Az, ..., An.

BrnioXeHHble LUKIbI

For36°. Jans! nensie monoxutensusie yncaa N u K. Haittu cymmy
1€+ 2K+  + NX
YtoObpl u30exkaTh LEJOYHUCIECHHOTO MEPENOIHEHHS, BBIYUCIATH ClaraeMble
TOM CYMMBI C IOMOIIBIO BEIIECTBEHHOW IEPEMEHHOM W BBIBOAUTH PE3YJIb-
TaT KaK BEUIECTBEHHOE YHCJIO.
For37. Jano niemoe yucio N (>0). Haittu cymmy
11+22+  + NV,
UtoObl u30exkaTh LETOYHUCICHHOTO MEPENOIHEHHS, BBIYUCIATH ClaraeMble
3TOM CYMMBI C TMOMOIIBIO BELIECTBEHHOM IEPEMEHHON U BBIBOAUTH PE3YJIb-
TaT KaK BEMIECTBEHHOE YHCJIO.
For38. [dano memoe yrcio N (>0). Haittu cymmy
N +2%1+ + NL
UtoObl u30exkaTh 1EJOYHUCICHHOTO MEpPENOIHEHHs, BBIYUCIATH ClaraeMble
3TOM CYMMBI C TMOMOIIBI) BEIIECTBEHHOM INEPEMEHHOU W BBIBOAUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YUCJIO.

For39. [danbl nenbie nonoxutensHbie ynucia A u B (A < B). BeiBectu Bce 11embie
yuciaa oT A 10 B BKIIIOUUTENBHO; TIPU 3TOM KaXJ0€ YUCIIO JTOJKHO BBIBOJUTHCS
CTOJIbKO pa3, KaKOBO €ro 3Ha4yeHWe (Hampumep, YUCIo 3 BBIBOJMUTCS 3 pasa).

For40. Jlansr nensie yrcia A u B (A < B). BeiBectu Bce nenbie uncia ot A 10 B
BKJIFOYUTENILHO; TIPU 3TOM YHUCI0 A JOJDKHO BBIBOJAUTHCS 1 pas, umcio A + 1
JIOJKHO BBIBOJIUTHCS 2 pasza u T. [I.



7 Llukn c ycnosuem

Whilel:. Jlanbr nonoxutenbabie uncia A u B (A > B). Ha orpeske mmHBl A
pa3MeIIeHO0 MaKCHMallbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB MHBI B (6e3
HaokeHui). He mcrmonb3ys onepanuyi YMHOXKCHHS W JCIICHUS, HAWTH JUIHHY
HE3aHATOW YacTH oTpe3ka A.

While2:. JTaubr monoxxurensHble uncia A u B (A > B). Ha otpeske mmnHbl A pas-
MEIICHO MaKCHMaJIbHO BO3MOYKHOE KOJIMYECTBO OTPE3KOB JUTMHEI B (6e3 Hamo-
xeHul). He ucnosnp3yst onepanuy yMHOKEHHS U JI€JICHUS, HAUTH KOJMYECTBO
oTpe3KoB B, pasmeniennbix Ha otpeske A.

While3. Taubr nensie mookurensabie yrcia N u K. Mcronb3ys TOJIbKO oreparuu
CJIOKCHHS M BBIYMTAHUS, HAUTH dacTHOE OT jaeneHus Hameno N Ha K, a Taxke
OCTaTOK OT ATOTO JCIICHUSI.

While4. Jlano nenoe uucio N (> 0). Ecnu oHO siBisleTcsl CTENEHbIO Yucia 3, TO
BeIBECTU TRUE, eciii HE ABJII€TCI — BBIBECTU FALSE.

While5. [ano memnoe gucio N (>0), sBusiomieecss HEKOTOPOH CTCICHBIO YUCIa 2
N = 2% Haiitu uenoe uncino K — mokazarenb 3TON CTENEHH.

While6. Iano nenoe unciao N (>0). Haittu osouinoti pakmopuan N

NIT=N-(N-2)-(N-4)-...
(mocnenHuit COMHOXKHUTEH paBeH 2, ecimu N — detHoe, u 1, ecnmu N — Heder-
Hoe). UToObl n30exaTh LEJIOYHCICEHHOIO NEPENOTHEHUS, BBIUUCIATh 3TO MPO-
M3BEJICHUE C IMOMOIIBIO0 BEIISCTBEHHOW MEPEMEHHON M BBIBECTH €0 KaK Bellle-
CTBEHHOE YHCIIO.

While7°. lano nemnoe urcio N (> 0). Haiitn HanMeHblliee 1eaoe MOJI0KHUTEIBHOS
gucio K, kBaapar kortoporo npeBocxoguT N : K2 > N. OyHKIUIO U3BJICUCHUS
KBaJIpaTHOTO KOPHS HE UCTIOJIb30BaTh.

While8. [dano uenoe uucino N (> 0). Haiitu HauGombitee menoe unciao K, kBaapar
kortoporo He npeBocxoguT N : K2=< N. ®OyHKnuio u3BleYeHUs KBaJIPaTHOrO
KOpPHSI HE UCTIOJIh30BaTh.

While9. Jlano menoe umcimo N (> 1). Haiitn mHammenbmiee nenoe yuciio K, mpu
KOTOPOM BBITIOJTHSIETCST HepaBeHCTBO 3¢ > N.

While10. Jlano nenoe uyucio N (> 1). Haiitu maumbombiiee nemnoe unciao K, mpu
KOTOPOM BBINOJIHSAETCS HepaBeHCTBO 3 < N.

Whilell'. dano unenoe unciao N (> 1). BeiBectn Hammensblee u3 measix uncen K,
Uit KoTopbix cymma 1 +2 + ... + K Oyner Oonbiie unu paBHa N, u camy 31y
CYMMYy.






Whilel2:. Jano uemnoe uncio N (> 1). BeiBectu HanbOobiiee U3 1enbix uncen K, ms
KoTopeix cymma 1 + 2 + . . . + K Oyzaer mensiie wim paBHa N, u camy 3Ty
CyMMYy.

Whilel3. Jlano uucimo A (> 1). BeiBectu HamMeHblliee M3 Heiblx uncen K, mis
KoTopeix cymma 1 + 1/2 + ... + 1/K Oyner Gonbire A, 1 camy 3Ty CyMMYy.
Whilel4. Jlano gucio A (> 1). BeiBectn Hambombiiee 3 menbix uucen K, s
KOTOphIx cymma 1 + 1/2 + ... + 1/K Oynmer mMeHble A, U camy 3Ty CyMMYy.
Whilel5. Havanbubrit Bkitag B 0anke paBeH 1000 py6. Uepes xaxaplii Mecsil pas-
Mep BKIaJa yBEIMYUBAeTCsS Ha P mpolieHTOB OT uMmeromieics cymmbl (P —
BelecTBeHHoe uyucio, 0 < P < 25). [1o nanHomy P onpenenuts, yepe3 CKOJIbKO
MecdleB pazMep Bkiaaa npesbicuT 1100 pyO., u BbIBECTH HailIGCHHOE KOJIMYE-
cTBO MecaieB K (1ieoe 4ucio) U UTOTOBBIA pasmep BKJIaga S (BEHIECTBEHHOE

YHUCJTIO).

Whilel6. CnoprcMeH-IBDKHUK Hadal TPEHUPOBKH, MPOOESKaB B IEPBBIA JICHb
10 xm. Kaxaplii cienyronyii JeHb OH YBEIUYHMBAJ JUTHHY npodera Ha P mpo-
LIEHTOB OT mpobera npeasiaymiero aus (P — BemectBenHoe, 0 < P < 50). Ilo
naHHOMY P ompenenuTth, mMOCiIEe KaKOro AHS CYMMAapHBINH MpoOer JbDKHUKA 32
Bce mHU npeBbicuT 200 KM, U BBIBECTH HalJieHHOE KoJmdecTBO qHel K (memoe)
¥ CyMMapHBIN TTpoder S (BEmeCTBEHHOE YUCIIO).

Whilel7. Jano uenoe uyucino N (> 0). Mcnoas3ys onepanuy OEACHHS HAICIO U
B3SITHSI OCTaTKa OT JICJICHHUS, BBIBECTH BCE €T0 MU(PHI, HAYWHAS C CAMOU TIPaBOi
(pa3psina equHuLI).

Whilel8. Jano uenoe uyucino N (> 0). Mcnoas3ys onepaunuy OEACHHS HAICIO U
B3STHS OCTAaTKa OT JICJCHUS, HAHTH KOJHMYECTBO M CyMMY €ro Iudp.

While19. JTano nenoe uuciio N (> 0). Mcionb3ys onepanuu AeICHUS HALEIO U B3s-
TUSL OCTAaTKa OT JICJICHUS, HalTH YHCIIO, TIOJTYYCHHOE MPH NpodTeHur yucia N
CIpaBa HaJeBo.

While20. HMano memoe umcio N (>0). C nomormnpio onepamnuid ASICHHS HAIEO0
W B3ATHS OCTaTKa OT JCJICHUS OIpPEICINTh, UMEETCS U B 3amucu gucia N
mugpa «2». Ecaum umeercs, To BeiBecTH TRUE, €CiM HET — BbIBECTU FALSE.

While21. lano nenoe uwmcio N (>0). C momoIipio omepanuii AeJeHUsT HaIENo
W B3SATHS OCTaTKa OT JICJICHHUS ONPEICIIUTh, UMEIOTCA JIM B 3amucu yucina N
HECUYETHEIC uH(l)pBI. Eciu umerorcs, To BbIBECTH TRUE, €CJIM HET — BBIBECTH
FALSE.

While22°. ano nienoe yucino N (> 1). Eciau oHO sBAsieTCS npocmuim, TO €CTh HE
MMeEET MOJIOKUTETBHBIX JienuTenei, kpome 1 u camoro cebs, To BeiBecTH TRUE,



MHa4ye BbIBECTH FALSE.

While23°. Jlansl nenbie moioxuteabHble yrcia A u B. Halitu ux naubonvuui
oowuti oenumens (HO/M), ucionw3ys arecopumm Eexiuoa:

HOJI(A, B) = HOJI(B, Amod B), ecm B O0; HOJ(A, 0) = A,

While24. Jano uenoe uncino N (> 1). [TociaenoBaTenbHOCTh uucen Pubonaqwuu Fi
OTIPEIEIISCTCS CIEAYIONUM 00pa3oM:

Fi=1, Fa =1, Fk = Fra + Fxa, K=3,4,....
[TpoBeputs, siBnsieTcss au yucio N uuciom ®ubonayun. Eciam sBhsieTcs, To
BEIBECTH TRUE, €ciii HET — BBIBECTH FALSE.

While25. Jlano uenoe yucino N (> 1). Haiitu mepBoe uucio dubonayun, 60Jib-
mee N. (ompenenenue uucen Qudoonauuu nano B 3aganuu While24).

While26. Tano nenoe uyucio N (> 1), seusromeecs uuciom dubonayun: N = Fg
(onpenenenue uucen Pubonauuu naHo B 3ananuu While24). Halitu uemnbie
yucna Fx1 u Fg+1 — mpenpiayinee u nocnenytromiee yucia Gubonavym.

While27. lano uenoe uucio N (> 1), spiusromieecss urciom dudonauun: N = Fg
(onpenenenue uucen Dubonawyu nano B 3amanuu While24). Hailitu uemnoe
yucio K — nopsakoBeiid HoMep uncia @udonauun N.

While28. Jlano BemiectBennoe unciio € (> 0). I[TocnemnoBaTeabHOCTh BEIIECTBEHHBIX
yucen Ax ornpenensieTcs CaeayouuM oopa3om:

A =2, Ax =2 + 1Ak, K=2,3,....
Haiitu mnepBbiii u3 HomepoB K, 111 KOTOpBIX BBINOJHAETCS YCJIOBHE
|Ax - Ax-1| < &€, ¥ BBIBECTH 3TOT HOMED, a TaKxke uncia Ax-1 1 Ax.

While29. Tano BemectBennoe yuciio € (> 0). [TocnemoBaTeIbHOCTh BEIIECTBEHHBIX
yucen Ax orpenensercs CaeayrouuM o0pa3om:

A1 =1, Az =2, Ak = (Ax-2 + 2 Ax1)/3, K=3,4,....
Haiitu mnepBbiii u3 HomepoB K, 11 KOTOpBIX BBINOJHSETCS YCJIOBHE
|Ax - Ax-1| < &€, ¥ BBIBECTH 3TOT HOMED, a TaKxKe uncia Ax-1 1 Ax.

While30. danbr momoxutenbhbie umcia A, B, C. Ha mnpsmoyroibHuke pasme-
pa A xB pa3MenieHO MaKCHMajJbHO BO3MOXXHOE KOJHUYECTBO KBaJpPaTOB CO
ctopoHoit C (6e3 HanoxeHuii). HaliTu KOJIMYECTBO KBaJIpaTOB, Pa3MEIICHHBIX
Ha MpsMoyTrojbHUKEe. Orepanui YMHOXCHHSI U JISIICHUS HE UCIOJb30BaTh.

8 NocneaoBaTenbLHOCTHU

Bo Bcex 3amaHusX AaHHOW TPYyMIbI MPEANonaraeTcs, 4ro UCXOAHbIA HaOOp
COJICP’KUT HEHYJIEBOE YHUCIIO 3JEMEHTOB (B 4yacTHOCTH, uucio N Bcerma Oosblie



HyJ1s1). B 3a1aHnaX Ha 00pabOTKy HECKOJIbKUX HaOopoB urcel (Series29—Series40)
KoJu4ecTBO HaOopoB K Taxke Bcerja SBISETCS HEHYJICBBIM.

Seriesl:. Jlanbl necsaTh BEIICCTBEHHBIX yuces. HalTu ux cymmy.

Series2. /lanbl necATh BEMIECTBEHHBIX Yncel. HaillTm uXx mpou3BencHue.

Series3. [laHbl JecsaTh BENICCTBCHHBIX uncen. Haitn ux cpennee apudmerndeckoe.

Series4. Jlano nemoe uucio N u HaOop m3 N BelleCTBEHHBIX 4HCell. BpiBecTn
CYMMYy U TPOHM3BEJCHHE YHCEN U3 JAHHOTO Habopa.

Series5. Jlano nemoe yuciio N m HaObop w3 N IMOJIOXKHUTEIHHBIX BEIICCTBEHHBIX
yricell. BeIBECTHM B TOM JK€ MOPAIKE LENble YacTH BCEX YMCEN W3 JaHHOTO
HaOopa (Kak BEIIECTBEHHBIC YKCIIa C HYJEBOW JPOOHON 4YacThi0), a TaKxKe
CyMMY BCEX LIEJIbIX YaCTEM.

Series6. Jlano nemoe yucio N m Habop w3 N IMOJOXKHTEIHHBIX BEIICCTBEHHBIX
gucen. BeiBecTd B TOM jkKe TOpSIIKE JIPOOHBIC YAaCTH BCEX YHCEN M3 JIaHHO-
ro "Habopa (Kak BEIICCTBCHHBIC UMCJIA C HYJEBOM IIEJOW YacThi0), a TaKXKe
IPOU3BEICHUE BCEX IPOOHBIX YaCTEH.

Series7. Hano nenoe yucio N m Habop u3 N BelecTBEHHBIX uucel. BeiBecTd B
TOM >K€ TOPSJIKE OKPYTJICHHbIC 3HAYEHUsI BCEX YUCEN M3 JaHHOTO Habopa (Kak
IeJble YHCTia), a TAKXKE CyMMY BCEX OKPYIJICHHBIX 3HAUCHUHU.

Series8. Jlano nemoe uncino N u HaObop u3 N menbix uncen. BeiBecTn B TOM ke
MOPSAJIKE BCE YETHBIE YHCIIA U3 JAHHOTO HAbopa M KOJIMYecTBO K Takux 4ucel.

Series9. Jlano nenoe uncino N u HaObop u3 N menbix uncenn. BeiBecTn B TOM ke
MOpsZIKE HOMEpa BCEX HEUETHBIX YMCEN M3 JaHHOro Habopa u koimdecTtBo K
TaKUX YHUCEIL

Series10. Mano nenoe unciao N u Habop w3 N menbix yucen. Ecou B Habope
HMCIOTCS MOJIOKHUTEIbHBIC 4YMCJIa, TO BbIBECTM TRUE; B IPOTMBHOM Cly4ac
BbIBECTH FALSE.

Seriesll. Jlausr nensie yncaa K, N u mHadbop u3 N menbix uncen. Ecou B Habope
UMeETCs uKciia, MeHblre K, To BeiBeCcTH TRUE; B IPOTUBHOM CITy4ae BbIBECTU
FALSE.

Series12. [lan HaOOp HEHYJEBBIX IIETBIX YUCEI; MPU3HAK €r0 3aBEPIICHUS — YHUC-
7o 0. BeiBecTu konm4ecTBO yucen B Habope.

Series13. /lan HaOOp HEHYJEBBIX IEIBIX YUCEN; MPU3HAK €r0 3aBEPIICHUS — YHUC-
70 0. BeiBecTr cyMMy BCEX IMOJIOKHUTEIBHBIX YETHBIX YHCET M3 JaHHOTO Ha0o-
pa. Ecau tpebyemble uncna B Habope OTCYTCTBYIOT, TO BbiBecTH 0.

Seriesl14. lano nenoe unciao K u HaOOp HEHYJICBBIX IENBIX YHCENT, MPU3HAK €r0
3aBepiieHus — yucio 0. BeiBectu kosmyecTBO unces B Habope, meHbnx K.



Series15. Jlano nenoe yucino K v HaOOp HEHYJIEBBIX IICNIBIX YHCEN; MPU3HAK €ro
3apepiieHnss — uucio 0. BeiBectn HOMEp mepBoro uyucia B Habope, OombIiie-
ro K. Eciu Takux umcen Het, To BhiBecTH 0.

Seriesl6. [lano memoe yncio K 1 HaOOp HEHYJICBBIX HEIBIX YHCEII, IMPHU3HAK €ro
3aBepuieHnss — uucio (. BeiBecTu HOMep mocienHero uucia B Halope,
6onbiiero K. Ecnu takux ymcen Het, To BbiBecTH O.

Seriesl7:. Jlano BemecTBeHHOEe umciao B, memoe umciao N m Habop m3 N Be-
IIECTBEHHBIX YMCEN, YIOPSIOYCHHBIX 1O BO3pacTaHUIO. BBIBECTH 3JE€MEHTHI
Habopa BMecTe ¢ YUCIOM B, coxpansst ymopsg0u4eHHOCTh BEIBOIUMBIX YHCETT.
Series18. lano uenoe ywmcio N u HaOGop u3 N menbIX Ymcen, YnopsaoYeHHBIH
o Bo3pactaHuio. J[aHHBIA HAOOP MOXKET COAEPKATh OJUHAKOBBIC DJIEMEHTHI.
BriBecTr B TOM K€ TIOPSIIKE BCE Pa3IUYHBIC AJIEMEHTHI JAaHHOTO Habopa.

Series19°. Jlano nenoe yucio N (> 1) u HaGop u3 N menbix uncen. BeiBectn Te
AJIEMEHTHI B HAOOpe, KOTOPhIE MEHBIIIE CBOETO JIEBOTO COCea, U KoimdecTBo K
TaKHUX AJIEMEHTOB.

Series20. [ano nenoe yucio N (> 1) u Habop m3 N mensix umcen. BeiBecTn Te
AJIEMEHTHI B HAOOpe, KOTOPhIE MEHBIIIE CBOETO MIPABOTO cocella, U KoiaudecTBo K
TaKHX AJIEMEHTOB.

Series21°. lano uenoe yuciao N (> 1) u Habop u3z N BemecTBeHHbIX yucen. [Ipose-
pUTH, 00pasyeT M JaHHBII HAOOp BO3PACTAIOIIYIO MOCIEAOBATEIHHOCTh. Eciu
o0OpasyeT, To BbIBeCTH TRUE, €clii HeT — BbIBeCTH FALSE.

Series22. Jlano uenoe unciao N (> 1) u Habop u3 N BemecTBeHHbIX uncen. Ecim
JAHHBIM HA0Op 00pa3yeT yOBIBAIONIYIO MOCIEAOBATENILHOCTh, TO BbiBecTH O;
B MPOTHUBHOM CITydae BBIBECTH HOMEpP MEPBOT0 YHMCIA, HAPYIIAIOIIETO 3aKOHO-
MEpPHOCTb.

Series23. Jlano nenoe yucio N (> 2) u Habop u3 N BemecTBeHHbIX uncen. Habop
HA3BIBACTCS MUIO0OPA3HbIM, €CIH KaXKABIH €ro BHYTPEHHUH DJIEMEHT JH00
OoJibllie, TUOO MEHbIIE 000MX CBOUX COCEACH (TO €CTh SIBISACTCS «3yOILIOM»).
Ecnu mansbplii HaOOp sIBISIETCS MUI000pa3HbIM, TO BhiBeCTH (; B MPOTHUBHOM
Clly4ae BBIBECTH HOMEpP MEPBOTO JIEMEHTA, HE SBIISIOMIETOCS 3yOIIOM.

Series24. lano nenoe yucio N u Habop m3 N mHedbIX 4YHCeN, COACPIKALIUMA 10
KpaiiHel mepe JBa HyJid. BbiBecTu cymmy yucen W3 JJaHHOTro Habopa, pacro-
JIO’)KEHHBIX MEXKIY TMOCIECIHUMH JIBYMS HYJSIMU (€CIU TOCIICTHUE HYJIH HUITYT
noApsia, To BeiBecTH 0).

Series25. Jlano nemoe uyucino N u Habop m3 N IenbIx 4wcen, coaeprKaliudid 1o
KpaiiHeil Mepe aBa HyJis. BeiBecTn cymmy umcen W3 AaHHOTO Habopa, pacro-



JIO’)KEHHBIX MEXAY MEPBbIM U IMOCIEIHUM HYJIEM (€CIM MEPBBIA U MOCIEIHUN
HYJIA UOYT MOAPsiA, TO BeIBECTH 0).

BnoxeHHble UuKnbl

Series26. Jlausl nensie unciaa K, N u mabop u3 N BeliecTBeHHbIX umced: Aj,

Az, ..., Av. BeiBectn K-e cTenenu uucen m3 JaHHOTO HaOopa:
(A, (A2)%, ..., (ANX

Series27. [ano nenoe uucio N u Habop u3 N BemiecTBeHHBIX unced: A1, Ag, .. .,
An. BriBecTH clienyronye yucia:

A1, (A2)2, ..., (An-1)"-1, (An)V.

Series28. [lano nenoe uucio N u Habop u3 N BemiecTBEeHHBIX unced: A1, Ag, .. .,
An. BeiBecTH crienyrorye gucia:

(AN, (A2)"-1, ..., (An-1)2, An.

Series29. [ans! nensle yncia K, N, a taxke K HabopoB 1ienbix uucen mo N snemen-
TOB B KaKJIoM Habope. BeiBecTr 00ITyI0 CyMMYy BCEX 3JIEMEHTOB, BXOJISIIHUX B
JaHHBIE HaOOPHI.

Series30°. danbl nenbie yncia K, N, a taxke K HabopoB menbix umcen mo N aje-
MEHTOB B KakJioM Habope. JIiist kaxkaoro Habopa BBIBECTH CYyMMY €ro dJIEMEH-
TOB.

Series31. Jlausr nensie unciaa K, N, a taxxe K HabopoB menbix uncen mo N ae-
MEHTOB B KaXJIoM HaOope. HaliTu komuyecTBO HAOOPOB, COEpkKAILIUX YUCIIO 2.
Ecnu rakux HabopoB HeT, TO BbiBeCTH 0.

Series32. Jlanbl nenbie yncia K, N, a Takxe K HabopoB mensix gucen no N aje-
MEHTOB B KakjoM HaOope. /[ kaxaoro Habopa BBIBECTH HOMEP €ro IepBOTro
aneMeHTa, paBHOTO 2, uiau uncio 0, ecnmu B JaHHOM HaOOpe HET JBOCK.

Series33. [ans! nensie yncna K, N, a taxke K Habopos 1ienbix uucen mo N anemen-
TOB B KakJoM HaOope. s kaxaoro Habopa BBIBECTH HOMEP €T0 MOCISTHEro
aneMeHTa, paBHOTO 2, unu uncio 0, ecnu B JaHHOM HAOOpe HET JBOEK.

Series34. Jlansr nensie unciaa K, N, a taxxe K HabopoB menbix uncen mo N aie-
MEHTOB B KaXJI0M Habope. J[ns kakmoro Habopa BBIMOJHUTE CIIEIYIONISEe JCH-
CTBHUE: €CIIK B HA0OpE COACPIKUTCS YUCIIO 2, TO BBIBECTU CYMMY €T0 AJIEMEHTOB;
ecau B Habope HeT JBoek, To BhiBecTH 0.

Series35. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
[Tpu3HakoM 3aBepIiieHUs Kaxaoro Habopa sBisercs yucio 0. s kaxaoro Ha-
0opa BBIBECTH KOJMYECTBO €ro AJIEMEHTOB. BbIBecTH Takke o0Iee KOJIMYECTBO
AJIEMEHTOB BO BCEX HaOOpax.



Series36. Jlano nenoe uncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL
Kaxnapiii HaOOp COEPAKUT HE MEHEE JBYX 3JIEMEHTOB, MPU3HAKOM €ro 3aBep-
mieHus sBisiercs uncno (. Haiith xomudecTBO HaOOPOB, DIIEMEHTHI KOTOPHBIX
BO3PaCTaroT.

Series37. Jlano nenoe yncio K, a Tarke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxnpiii Habop CONEpKUT HE MEHEe JIByX AJIEMEHTOB, MPH3HAKOM €T0 3aBep-
meHus siasercss yuciao 0. HallTu KoimdyecTBO HAOOpPOB, 3JEMEHTHI KOTOPBIX
BO3pACTaOT WUJIH YOBIBAIOT.

Series38. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL
Kaxnapiii HabOp COJEPKUT HE MEHEE JIBYX JJIEMEHTOB, IIPU3HAKOM €ro 3aBep-
meHus spisgercs uncio 0. [ xaxmaoro Habopa BBITIOJHUTH CIEAYOIIee Acii-
CTBHE: €CJIM 3JIEMEHThl Ha0Opa BO3PACTAIOT, TO BBIBECTH 1; €CIHM SJIEMEHTHI
HabOopa yOBIBAalOT, TO BBIBECTH - 1; eciu 2yeMeHTHl Habopa HE BO3pacTaloT U
He yObIBaroT, TO BeiBeCTH 0.

Series39. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
Kaxxnprit Habop COAEp>KUT HE MEHEee TPeX JJIEMEHTOB, MPU3HAKOM €ro 3aBep-
meHus sBisieTcss unciio 0. Haiitu konnuecTBo muiooOpa3HbIX HaOOpoOB (ompe-
JeJIeHHe MUI000pa3Horo Habopa JaHO B 3aJaHuu Series23).

Series40. Jlano uenoe uncio K, a taxke K HaOOpOB HEHYIJIEBBIX IIC/IBIX YHCEIL
Kaxxnprit Habop COAEpKUT HE MEHEe TPeX JJIEMEHTOB, IMPU3HAKOM €ro 3aBep-
menus spisgercs uncio 0. [ xaxmaoro Habopa BBITIOJHUTH CIEAYOIIee Acii-
CTBHUE: ecliu HabOp SBISETCS MUI000pa3HbIM (CM. 3aaanue Series23), TO BbIBe-
CTH KOJIMYECTBO €0 IJICMEHTOB; B TIPOTUBHOM CITy4ae BEIBECTH HOMEP IEPBOTO
AJIEMEHTa, KOTOPBIN HE SIBIISIETCS 3yOII0M.

9 MMHUMYMbI U MaKCUMYMbI

Jlns pemieHus 3alaHUM U3 TaHHOM T'PYIIIBI CIEAYET UCIOJIb30BATh «OIHOIPO-
XOJTHBIE» AJTOPUTMBI, TIO3BOJISIFOIIUE MOTYYUTh TPEOYEeMBI pe3ynbTaT IMOcie 00-
HOKpamHo2o TMPOCMOTpa HaOOpa UCXOJHBIX JaHHBIX. OIHOMPOXOIHBIC AITOPUTMBI
00JagaroT BaXXHBIM MPEUMYIIIECTBOM: JJII HUX HE TpeOyeTcs XpaHUTh B TaMATH
OJIHOBPEMEHHO BeCh HAOOP JAAHHBIX, TOITOMY TPH MPOTPAMMHON peaTu3aify dTHX
AITOPUTMOB MOJICHO He UCHOIb308ANb MACCUBHI.

Bo Bcex 3amanusax gaHHOW TPYIIIBI MPEIOIaraeTcs, YTO0 UCXOIHBIN HAOOp CO-
JEPKUT HEHYJIEBOE KOJIMYECTBO AJIEMEHTOB (B yacTHOCTH, unciio N Bcerga OoJibliie
HYJIS).



Minmax1°. Jlano nenoe yucio N u HaGop u3 N uywcen. Halith MUHUMAaNBHBIN U

MaKCHUMaJIbHBIH W3 2JIEMEHTOB JaHHOTO Habopa M BBIBECTH MX B YKa3aHHOM
MOPSIZIKE.

Minmax2. [Jauo nienoe uucio N u Habop u3 N npsMOYroJbHHUKOB, 3aJaHHBIX CBO-

UMK CTOPOHAMH — Tapamu 4uceln (8, b). Haiitu MUHUMAaNBHYIO MII0IaIb Tpsi-
MOYTOJIbHUKA U3 JAaHHOTO Habopa.

Minmax3. [auo nemoe uncio N 1 Habop u3 N npsSMOYroJBHHUKOB, 3aaHHBIX CBO-

UMH CTOpOHAMU — Tmapamu gucen (@, b). HaliTh MakcuMaNbHBIN MepuMeTp
IpsIMOYTOJIbHUKA U3 JaHHOTO Habopa.

Minmax4. [lano nenoe yucio N u Habop u3 N uucen. HaiiTh HoMep MUHHMAJIBHOIO

OJICMCHTA U3 JaHHOI'O Ha60pa.

Minmax5. Jlano nenoe unciao N u Habop u3 N map gucen (M, V) — JaHHBIE O Mac-

ce M u oObeMe V JeTaliei, M3rOTOBJICHHBIX U3 Pa3IMYHbIX MaTepHuaioB. BriBe-
CTH HOMEDP JeTaju, U3rOTOBJICHHOW M3 MaTepHraia MaKCUMAJIbHOM TJIOTHOCTH, a
TaK)X€ BEJIMUMHY 3TOW MaKCUMaJIbHOW TUIOTHOCTU. [InoTHOCTH P BhIUMCIHISIETCS
o gopmyiie

P = mlv.

Minmax6°. Jlano memoe unciao N u Habop m3 N menbix uuncen. Haiitu HOMepa
MEPBOTO MHUHUMAJIBHOTO M IOCJICIHETO MaKCUMAJIBHOTO AJIEMEHTa W3 JaHHOTO
Ha0opa M BBIBECTH X B YKa3aHHOM IOPSIKE.

Minmax7. Hdano uenoe urcaio N um Habop m3 N mensix uwmcen. Haiitu HOMepa
MIEPBOI0 MAaKCUMAJIbHOTO W TIOCJIETHETO MHUHUMAJIBHOTO 3JIEMEHTa M3 JaHHOIO
Habopa 1 BBIBECTH UX B YKa3aHHOM TIOPSIJIKE.

Minmax8. [ano nemoe unciao N u nHabop u3 N nensix umcen. Haiitm HOMepa mep-
BOTO W TOCJIEAHETO MHHUMAIBHOTO 3JIEMEHTa M3 JTAHHOTO Habopa W BHIBECTH
WX B YKa3aHHOM TTOPSIJIKE.

Minmax9. [Jano uemoe unciao N u nHabop u3 N nensix umcen. Haiitm HOMepa mep-
BOTO M TOCJICTHET0 MaKCHMAJIBHOTO JICMEHTA M3 JTaHHOTO Habopa M BBIBECTH
WX B YKa3aHHOM TTOPSIJIKE.

Minmax10. Jauo nenoe gucio N u Hadop u3 N 1ensix gucen. Haiitu Homep nepBo-
ro 9xcmpemanvbho2o (TO €CTh MHHUMAIBHOTO HWJIM MaKCHMAaJIbHOTO) 3JIEMEHTa
U3 JIaHHOTO Habopa.

Minmax1l. Jano memoe umciao N u mabop m3 N menbix uucen. Haiitu HOMEp
MIOCJICTHETO HKCMpemManbHo2o (TO €CTh MHHUMAIBHOTO WM MaKCHMAaJIbHOTO)
3JIEMEHTa U3 JaHHOTO Habopa.

Minmax12:. Jlano memoe unciao N u Habop u3 N umcen. Haiith MuHHMAaNIbHOE
MTOJIOKUTEIIBHOE YHCI0 M3 JaHHOro Habopa. Ecim mojoxuTelbHBIE Yhclia B
Habope OTCYTCTBYIOT, TO BhIBeCTH 0.

Minmax13. Jano menoe uncio N u HaOop u3 N mensix yrcen. Haiit HOMep mep-



BOT'0 MAaKCHMAaJILHOTO HEYETHOTO 4YHCJIa U3 AaHHOro Habopa. Ecim HeueTHbIC
qriciia B Habope OTCYTCTBYIOT, TO BhiBeCTH 0.

Minmax14. Jlano unciao B (> 0) u nadbop u3 gecsatu duces. BoIBeCTH MUHHUMAIIBbHBIH
M3 TeX 3JIEMEHTOB Habopa, KoTtopweie Oonbiie B, a Takxke ero Homep. Ecim
yucen, 0onpmux B, B Habope HET, To aBaxkabl BbiBecTH 0.

Minmax15. Hdans! yrciaa B, C (0 < B < C) u Habop u3 aecsatu uuncen. BeiBecTn
MaKCHMaJIbHBIA M3 DJIEMEHTOB Habopa, cozepxammxcs B umHTepBaie (B, C),
u ero HoMep. Eciam TpeOyembie ymciia B HaOOpe OTCYTCTBYIOT, TO JBaXKIbl
BbIBECTH (.

Minmax16. [Jano nenoe yucio N u Habop u3 N messix uncen. Haitu koaudecTBo

QJICMCHTOB, PACIIOJIOKCHHBIX IICPC IICPBBIM MHUHHMAJIBHBIM 3JICMCHTOM.

Minmax17. [Jano nemnoe uucio N u Habop u3 N mensix uncen. Hailtn Konmm4aecTBo
AJIEMEHTOB, PACIOJOKEHHBIX IMOCJE MOCIETHEr0 MAaKCUMAJIBHOIO JIEMEHTA.

Minmax18. /lano menoe gucio N u Habop u3 N mensix uncen. Haiith koamdecTBo
AJIEMEHTOB, COACPKAIIMXCI MEXAY TMEPBBIM U MOCIECTHUM MaKCUMAJIbHBIM 3JIe-
meHToM. Eciii B Habope mmeeTcs: €IMHCTBEHHBIM MaKCUMAaJIbHBIN 3JIEMEHT, TO
BbIBECTH 0.

Minmax19. /lano menoe gucino N u Habop u3 N mensix uncen. Haith koamdecTBo
MUHUMAJIbHBIX 3JIEMEHTOB U3 JaHHOTO Habopa.

Minmax20. Iano nenoe yrcio N u HaOop u3 N 1enbix yucen. Halitu oOriee kom-
YECTBO IKCMPEeMAaIbHbIX (TO €CTh MUHUMAIBHBIX U MAaKCHMAJIbHBIX) 2JIEMEHTOB
U3 JIAaHHOTO Habopa.

Minmax21. ano uenoe unciao N (> 2) u Habop u3 N uncen — 3Ha4YE€HUI HEKOTOPOK
BEIUYMHBI, MoaydeHHbIX B N ombiTax. HaliTu cpemHee 3HaYeHHE ITOW BeEJH-
yuHbl. [IpU BBIYHCICHUN CPEIHETO 3HAYCHHS HE YYUTHIBATH MHHUMAJIBHOC U
MaKCUMaJbHOE U3 UMEIOUIUXCS B HA0Ope 3HaYEHU M.

Minmax22. Jlano uenoe uncio N (> 2) u Habop u3 N uucen. Haiitu aa Hawm-
MEHBIIINX JJIEMEHTA U3 JAHHOTO HAa0Opa M BBIBECTH ITH JJIEMEHTHI B TOPSIKE
BO3pACTaHUS UX 3HAYECHHUM.

Minmax23. Jlano nemoe uncio N (> 3) u Hatop u3 N umcen. Haiitu Tpu Hawm-
OONBIIMX AJIEMEHTa M3 JJAHHOTO Habopa W BBIBECTH ITH IJIEMEHTHI B MOPSJIKE
yOBIBaHMSI NX 3HAYCHUH.

Minmax24. [Jano nenoe yucino N (> 1) u Hadop u3 N uncen. Haiitn MakcuMaibHyO
CyMMy JIByX COCEIHHMX YHCEN U3 JIaHHOTO Habopa.

Minmax25. [ano nemoe uyucio N (> 1) u Habop m3 N uyumcen. Haiitu HOMmepa
JIBYX COCEIHHMX YHCEN W3 JAHHOTO Habopa, MPOU3BEICHUE KOTOPBIX SIBIISICTCS
MUHUMAJIBHBIM, U BBIBECTH BHauaje MEHBIIHMA, a 3aTeM OOJIBIINI HOMEP.

Minmax26°. Jlano menoe umciao N m HaGop w3 N menwix uucen. Haiitm makcu-
MaJIbHOE KOJIMYECTBO YETHBIX YUCEN B HaOope, UAyIuX moapsa. Ecnu deTHbie



yrcia B Habope OTCYTCTBYIOT, TO BbiBeCTH 0.

Minmax27. Jlano uenoe uucio N u Habop u3 N 1enbIX Ynces, COAepKaIii TOIbKO

HYyJIM W eauHulbl. HalTu HOMeEp dieMeHTa, ¢ KOTOpOr0 HAaYMHAETCs camas
JUIMHHAsI TIOCJIEIOBATEIBHOCTh OJWHAKOBBIX YMCEN, U KOJUYECTBO JJIEMEHTOB
B OTOM IOCJIENOBATEIBHOCTH. EcCiM TakuxX IOCIEN0BAaTEIbHOCTEH HECKOJIBKO,
TO BBIBECTH HOMED NEPBOU U3 HUX.

Minmax28. Hdano nenoe gucio N u Habop u3 N [ensIx guce, CoepKaIiui TOJIb-

KO HYJU W ¢AWHMIBL. HaiiTh HOMep 3jeMeHTa, ¢ KOTOPOTrO HauyMHAETCS camas
JUIMHHAS TI0CJIEN0BATEABHOCTh €AWHHIl, U KOJIHYECTBO JJIEMEHTOB B 3TOH IO-
clenoBaTeNbLHOCTH. ECIIM TaKuX IOCIIeq0BAaTEILHOCTEH HECKOIBKO, TO BBIBECTH
HOMEp MoceaHed U3 HUX. EciM eIUHHIBI B UCXOJHOM HaOOpe OTCYTCTBYIOT,
TO JBaK1bI BeIBECTH 0.

Minmax29. [ano uenoe unciao N u Habop u3 N menmbix umcen. Haiitu makcu-
MaJbHOE KOJIMYECTBO TOJPS HAYIIMX MUHUMAJIBHBIX 3JIEMEHTOB W3 JaHHOTO
Habopa.

Minmax30. [Jano menoe yuciio N v Habop u3 N mensix uncen. Haiitn MuHUMAaIbHOE
KOJMYECTBO TOJAPSJT UAYIIUX MaKCUMAaJIbHBIX 3JIEMEHTOB M3 JIAaHHOTO Habopa.

10 OgHOMepHble MaccuBbl

VYcnoBue Buga «aaH maccuB pasmepa N» o3HayaeT, 4TO BHayaie Jaercs gax-
muueckuil pasmep maccuBa (1ienoe yucio N), a 3aTeM NMPUBOASATCS BCE €ro dJie-
MeHTHI. Eciiu B 3a/1aHn SIBHO HE YKa3bIBACTCS, KAKWE 3HAUYCHUS MOXKET MPUHUMATh
pa3Mep UCXOTHOTO MACCHBa, TO MPEIOJIAraeTCsl, YTO pa3Mep MOKET UBMEHSThHCS B
npeaenax ot 2 1o 10. MHaekc HayaabHOTO 3JIEMEHTA MAaCCUBA CUUTAETCS PAaBHBIM 1.
Ecnu B 3amanun, cBSI3aHHOM € co3jaHueM (mpeoOpa3oBaHUEM) MAacCUBa, HE
OMMKCAaH PE3yJbTUPYIONUN HAOOP JaHHBIX, TO MPEAINOJaraeTcs, YTo 3TUM HabOpOM
SBJISIETCS] CO3/IaHHBIN (TIPE0OPa30BaHHBIN) MaCCUB, U HEOOXOAMMO BBIBECTH BCE €TO
AJIEMEHTHI B TIOPSIKE BO3PACTAHMS MX HHIICKCOB.

qJOpMVIpOBaHVIe MaccuBa M BbiBO4 ero 3ryieMeHToB

B 3anmanusx Ha opMupoBaHHE MacCUBa MPEAIONATaeTCs, 9YTO pa3Mep pe3yib-
TUPYIOILETO MaccuBa He npeBocxoauT 10.

Arrayl. Iano nemoe yucio N (> 0). ChopMupoBaTh ¥ BBIBECTH IEIOYHCICHHBIH
MaccuB pazmepa N, copeprkamuii N mepBbIX MOJOKUTEIBHBIX HEYETHBIX YUCEIT:
1,3,5....

Array2. Iano nemoe yucio N (> 0). ChopMupoBaTh ¥ BBIBECTH IEIOYHCICHHBIH
MaccuB pazMmepa N, copepkaliuii crerneHu ABOMKH oT mepBoit mo0 N -it: 2, 4,
8,16, . ...



Array3. Jlano nemoe gucio N (> 1), a Taxke mepsbiid wieH A u pa3HocTh D apudgh-
memuyeckoti npoepeccuu. ChopMupoBaTh U BBIBECTH MaccuB paszmepa N, co-

nepxxamuid N mepBbIX WIEHOB JAaHHOW IMPOrPECCHH:
A, A+D, A+2D, A+3D,

Array4. Jlano nenoe uncio N (> 1), a takke mepBblii wieH A U 3HamMeHareab D
eeomempuyeckou npoepeccuu. CHopMUpOBaTh U BBIBECTH MaccuB paszmepa N,
conepxammii N mepBbIX YJIEHOB JIaHHOM MPOTPECCHUU:

A, A-D, A-D? A.D3

Array5. Hano nemoe yucio N (> 2). ChopMupoBaTh ¥ BBIBECTH I[EIOYHCICHHBIH
maccuB pazmepa N, comepxamuii N mepBbIX 3JIEMEHTOB IMOCIEI0BATEILHOCTH
yucen @ubonauyu Fy:

Fi=1, F2 =1, Fk = Fxa + Fi, K=3,4,....

Array6. Jlaner niensie uncia N (> 2), A u B. ChopmupoBaTh U BBIBECTH II€JI0-
YUCJIEHHbIA MaccuB pa3mepa N, MmepBblil 3JIEMEHT KOTOpOro paBeH A, BTOpOi
paBeH B, a xaxnplil nmocienyomui 31eMEHT paBeH CyMME BCEX MPEAbLIYIINX.

Array7°. Jlan maccuB pa3mepa N. BbiBecTu ero sjneMeHTbl B 0OpaTHOM MOPSIJIKE.

Array8. Jlan nenouncneHHbli MaccuB pasmepa N. BriBecTu Bce coneprkaiuecs B
JAHHOM MAacCHBE HEUYETHBIC YMCJa B IOPSIKE BO3pAacCTaHMsl UX HHJIEKCOB, a
TaK)Ke UX KoumuecTBo K.

Array9. [lan nenouncieHHblid MaccuB padmepa N. BeiBectm Bce comepkammecs B
JTAHHOM MAacCHBE YETHBIC YMCIia B TIOPSAJKE YOBIBAaHHS MX WHIEKCOB, a TaKKeE
ux konmyecTtBo K.

Arrayl0. [lan nenounciennbiii MmaccuB pa3mepa N. BeiBecTn BHauasne Bce cojepika-
[IMecsl B JAHHOM MAacCHBE YETHBIC UKCIIA B TIOPSAJIKE BO3PACTAHUS UX UHAECKCOB,
a 3aTeM — BCE HEYETHBIC YMCJIa B MOPSJIKE YOBIBAHUS UX UHACKCOB.

Arrayl1. Jlaun maccuB A pasmepa N u 1ienoe urcio K (1 < K < N ). BeiBectu ai1e-
MEHTBI MAaCCHBa C MOPSAKOBBIMU HOMepaMH, KpaTHeIMH K: Ak, Az, Ask, . . . .
Y coBHBIN ONEPATOP HE MCHOJIB30BATh.

Arrayl2. Ilan maccuB A pasmepa N (N — dvetHoe ymcio). BeiBecTr ero aimeMeHThI
C YETHBIMU HOMEpaMH B TMOPSAKE BO3pacTaHus HOMEPOB: Az, A4, Ae, . . ., An.
VY CIIOBHBIN ONEpaTOp HE UCHOJIb30BATh.

Array13. lan maccuB A pazmepa N (N — HedeTHOe uncio). BeiBecTH ero aJieMeHTHhI
C HEYCTHBIMH HOMEpPAaMH B TIOpsIKE yObIBaHHMS HOMEpPOB: Ay, An-2, An-4,
A1. YcnoBHBIN onepatop HE UCHOJIb30BaTh.

Arrayl4. J1an maccuB A pasmepa N. BoiBecTu BHauane €ro 3JeMEeHTbl C YETHBIMU
HOMepaMu (B MOPSAKE BO3pacTaHUs HOMEPOB), a 3aTE€M — DJIEMEHTHI C HEYeT-
HBIMH HOMEpaMH (TakKe B MOPSAKE BO3pPACTAHUS HOMEPOB):

Az, A4y As, ..., A1, Az, As
Y CIoBHBIN ONEPATOP HE MCIOJB30BATh.



Arrayl5. Jlan maccuB A pasmepa N. BeiBecTn BHauajie €ro 3J€MEHTBl C HEYETHBIMU
HOMEpaMH B NOPSAKE BO3PACTaHUs HOMEPOB, a 3aTEM — AJIEMEHTHI C YeTHBIMU HOMEpaMHU
B IIOpsiAKE YOBIBaHUSI HOMEPOB:
A, As, As, ..., As, Ay Ag
VY CII0BHBIN onepaTop HE UCIOJIb30BaTh.
Arrayl16. [lan maccuB A pazmepa N. BeIBeCTH €ro 3J1eMEHTHI B CIIEAYIOIIEM MOPSII-
Ke:
A, Av, Az, An-1, Az An-g,
Arrayl7. lan maccuB A pazmepa N. BeiBecTr €ro 31€MeHThI B CIIEYOIIEM TOPS/I-
Ke:

A, Az, An, An1, Az, Ay An-2,  Anss,

AHanu3 anemMeHTOB MaccuBa

Jljis BBINIOJTHEHMSI HEKOTOPBIX 3aJaHUM W3 JaHHOrO IMyHKTa HE Tpebyercs oJl-
HOBPEMEHHO XPaHUTh B MaMATH BCE HCXOAHBIE JIaHHBIE, MO3TOMY HCIOJIb30BaTh
IIPU UX BBINOJIHEHUH MACCHBBI, CTPOrO TOBOPS, He Hyd#cHO. OHAKO NpPUMEHEHHUE
MacCHBOB MO3BOJISIET ClI€JaTh AJTOPUTMbI PELIEHUS 3TUX 3aJaHuil Oosiee MPOCTHI-
MU U HarJsIHBIMU. 3aJlaHdsd U3 JAHHOTO MyHKTAa MOKHO JOTOJHUTH 33aJJaHUSMH U3
rpynn Series 1 Minmax, paccMaTpuBas UX Kak 3aaHus Ha o0paboTky MaccuBoB. C
IPYrol CTOPOHBI, IS TE€X 3aJaHHUM JAHHOIO IyHKTa, KOTOPHIE MOKHO BBIIIOJIHUTH,
HE MCHOJb3Yys MAacCHUBBI, MOJIE3HO PEANM30BaTh U TAKUE AJITOPUTMbI PELICHUS.

Arrayl18. Jlan maccuB A HEHYJIEBBIX 1IETbIX yucen pa3mepa 10. BoeiBectu 3HaueHUE
MEPBOTO U3 TE€X €ro 3JeMEHTOB Ak, KOTOPBIE YJIOBJICTBOPSAIOT HEPABEHCTBY
Ak < Aio. Ecimu Takux simeMeHTOB HeT, TO BbiBecTH 0.

Array19. Jlan nenouucieHnsiii maccuB A pazmepa 10. BeiBecTr mopsiikoBbIi HOMED
MOCJIETHETO U3 TEX €ro JJIEMEHTOB Ak, KOTOPBIC YJOBIETBOPSIOT JTBOWHOMY
HepaBeHCTBY A1 < Ak < A1o. Eciim Takux 3iaemMeHTOB HeT, TO BbhiBecTH 0.

Array20. Jlan maccuB pasmepa N u nenbie yncia K u L (1= K<L <N ). Haiitu
CyMMY 3JIEMEHTOB MaccuBa ¢ Homepamu oT K 10 L BKJIIOUHTENBHO.

Array21. Jlan maccuB pasmepa N u mensie uncia K u L (1 =K =L = N).
Haiitn cpemnee apudmMernyeckoe 3JeMEHTOB MaccuBa ¢ Homepamu oT K g0 L
BKJIFOUUTENTBHO.

Array22. lan maccuB pasmepa N u nesbie uncina K u L (1 < K= L <N ). Haiitu
CyMMY BCE€X 3JICMEHTOB MacCHBa, KpoMe 3JIeMeHTOB ¢ Homepamu oT K mo L
BKJIFOUUTENBHO.

Array23. Jlan maccuB pasmepa N u memsie uncia K u L (1 < K =L = N).
Haiitu cpennee apudmMeTrueckoe BCeX 3JIEMEHTOB MacCHBa, KPOME 3JIEMEHTOB



c Homepamu oT K 10 L BKIIrOUMTEIBHO.

Array24. Jlan nenouyrciieHHbId MaccuB padMepa N, He cojepkaniuil OJMHAKOBBIX
yrcen. [IpoBeputh, 00pa3yloT I €ro 3JIEMEHTHl apugmemuyecKyro npozpec-
cuto (cM. 3aaanue Array3). Eciu 06pa3yioT, TO BBIBECTH Pa3HOCTh MPOTPECCHUH,
eciu HeT — BbiBecTH 0.

Array25. Jlan maccuB HeHYJEBbIX Ieibix uncen pasmepa N. IIpoBeputs, 06pa3yror
JU €ro 3JIEMEHTHI ceomempuueckyro npozpeccuto (cMm. 3ananue Array4). Eciu
00pa3yloT, TO BBIBECTH 3HAMEHATEJb MPOTPECcCUH, eciii HeT — BbiBecTH O.

Array26. lan nenouncieHHbIi MaccuB pasmepa N. [IpoBeputhb, yepeayroTcs U B
HEM 4YETHBIC M HeueTHbIe uucia. Ecim uepemyrorcs, To BeiBectu 0, eciau HeT,
TO BBIBECTH MOPSIKOBBIM HOMEpP TMEPBOTO 3JIEMEHTA, HApYIIAIOUIEr0 3aKOHO-
MEPHOCTb.

Array27. Jlan maccuB HEHyJEBBIX IeibIXx uncen pasmepa N. IlpoBeputs, uepeny-
IOTCSI JTM B HEM TOJIOKUTEIBHBIC W OTPUIIATENbHBIE Yucia. Ecim depemnyroTcs,
TO BbIBeCTU (), €CJIM HET, TO BBIBECTH MOPSIKOBBIM HOMEpP MEPBOTO 3JIEMEHTA,
HapYIIAOIIEeT0 3aKOHOMEPHOCTb.

Array28. Jlan maccuB A pasmepa N. HaifTui MuHUMAaIbHBIN 3JIEMEHT M3 €ro 3Jie-
MEHTOB C YeTHhIMU HOMepamu: Az, A4, Ae, . . ..

Array29. Jlan maccuB A pasmepa N. HailfTu MakcuManbHBIA 3JIEMEHT M3 €T0 dJie-
MEHTOB ¢ HEYeTHbIMU HOMepamu: A1, As, As, .. ..

Array30. 1an maccu pasmepa N. Haiit Homepa Tex 371eMEeHTOB MacCHBa, KOTOPHIE
00JIbIlIe CBOETO MPABOr0 COCEIa, M KOJUYECTBO TAKUX AJeMeHTOB. HailneHHbie
HOMEPA BBIBOJUTH B TIOPSAJIKE UX BO3PACTAHUS.

Array31. Jlan maccuB pasmepa N. Haiit HoMepa TeX 371eMEHTOB MacCHBa, KOTOPHIC
OOJIBIIIE CBOETO JIEBOTO COCENa, W KOJIMYECTBO TAaKUX 3JIEMEHTOB. HalineHubie
HOMEPA BBIBOJUTH B TIOPSJIKE X yOBIBAHMSI.

Array32. [lan maccuB pazmepa N. HaiiTu HOMep ero mepBoro JIOKaJIbHOTO MUHUMY -
Ma (J1OKanbHbl MUHUMYM — ITO DJIEMEHT, KOTOPBIM MEHBIIE JIIOOOTO U3 CBOUX
cocezeit).

Array33. Jlan maccuB pazmepa N. Haift HOMep ero mocjaemaHero JOKaJIbHOTO MaK-
cuMyMa (J10KanbHblli MAKCUMYM — 3TO BJIEMEHT, KOTOPBIA OoJibllie J000TO U3
CBOMX cocejieit).

Array34. Jlan maccuB pasmepa N. Halith MakcUMandbHBIM U3 €T0 JOKATHHBIX MU-
HUMYMOB (OIIPEICIICHUE JOKAIbHO20 MUHUMYMA JTAHO B 3amaHun Array32).

Array35. [lan maccuB pasmepa N. HailTu MUHUMAaNbHBIA W3 €r0 JIOKAJbHBIX MaK-
CUMYMOB (ONpECIICHHE JIOKAIbHO20 MaKcuMyma naHo B 3amanun Array33).

Array36. [lan maccuB pa3mepa N. HailTu MakCUManbHBIN U3 €ro 3JIEMEHTOB, HE SIB-
JSIOUIMXCA HU JIOKAJIbHBIM MHUHMMYMOM, HU JIOKAJIbHBIM MAaKCUMYMOM (Ompe-
AENEHUSI IOKANbHO20 MUHUMYMA W JIOKANbHO20 MAKCUMYMA NAHBI B 33JaHUSAX



Array32 u Array33). Ecii Takux 3J€MEHTOB B MaccuBe HeT, TO BbiBecTH 0.

Array37. Jlam maccuB pasmepa N. HaiiT koimmM4uecTBO y4acTKOB, Ha KOTOPBIX €TO
AJIEMEHTHI MOHOTOHHO BO3PacTaloT.

Array38. Jlam maccuB pasmepa N. HaiiT kKoimM4uecTBO ydacTKOB, Ha KOTOPBIX €TO
AJIEMEHTHl MOHOTOHHO YOBIBAIOT.

Array39. Jlan maccuB pasmepa N. HailTu KOIHMYECTBO €ro npomesxicymxos MOHO-
monHocmuy (TO €CTh YYacTKOB, Ha KOTOPBIX €ro 3JEMEHTHI BO3PACTalOT WU
yOBIBAIOT).

Array40. /lano uucino R u maccuB A pasmepa N. Haiftm snemeHT maccuBa, KOTO-
pBIi Haubonee Oauzox K 4uciay R (TO ecTh Takoil 3meMeHT Ax, Ui KOTOPOTO
BennuuHa |Ax — R| siBIIsseTCS MUHHMAIBHOR).

Array41l. Jlan maccuB pasmepa N. Haiitu 1Ba coceTHUX JIEMEHTa, CyMMa KOTOPBIX
MaKCUMaJibHa, U BHIBECTH T DJIEMEHTHI B TIOPSJIKE BO3pACTaHUS UX UHJIEKCOB.
Array42. Jlano uucno R u maccus pasmepa N. Haiitu n1Ba cocefHuX 31eMeHTa Mac-
CHBa, CyMMa KOTOPBIX HauOosiee Oiu3Kka K 4uciay R, U BBIBECTH 3TU AJEMEHTHI
B MOPSAKE BO3pACTaHUs MX MHJEKCOB (OmpenesieHne Hanboliee ONM3KUX Yucenl
naHo B 3ajaHuu Array40).

Array43. Jlan nienoYncieHHplid MaccuB pazMepa N, Bce 2IeMEeHTBI KOTOPOTO yropsi-
JI0OYEHBI (110 BO3PACTAaHUIO WUJIU MO yOBbIBaHMIO). HallT KOJIMYECTBO pa3IMUHbIX
AJIEMEHTOB B IAHHOM MAacCCHBE.

Array44. Jlan ueno4ucieHHbI MaccuB pazMepa N, cojaepskamiuii poBHO JiBa OJU-
HAKOBBIX dJeMeHTa. HaifTu HOMepa OAMHAKOBBIX AJIEMEHTOB U BBIBECTU ITH
HOMEpa B TIOPSAKE BO3PACTaHUSI.

Array45. Jlan maccuB pasmepa N. Haiitu HOMepa nByx OJMuXalIIMX 3JI€MEHTOB
U3 3TOr0 MaccuBa (TO €CTh JEMEHTOB C HAWMEHBIIUM MOMYJIEM Pa3HOCTH) U
BBIBECTH 3TH HOMEpA B MOPSIIKE BO3paCTaHUSI.

Array46. Jlano uucino R u maccuB pasmepa N. Haiitu gBa pasnuyHbIX dJeMEHTa
MaccuBa, CyMMa KOTOpbIX Haubosee Onu3ka K 4uciay R, U BBIBECTH 3TH 3Je-
MEHTBI B TIOPSIIKE BO3pACTaHUSI UX MUHACKCOB (OMpeaesieHre Hanbosee OJM3KUX
yucen AaHo B 3ajiannu Array40).

Array4/°. Jlan uenouncieHHbiii MaccuB pasmepa N. HaliTu konndecTBO pa3anyHbIX

3JICMCHTOB B JaHHOM MAacCCHBC.

Array48. Jlan uenouucneHHsii maccuB pasmepa N. Hailtu MakcumanbHOe KoJdye-

CTBO €TI0 OJUMHAKOBBIX 3JICMCHTOB.

Array49. Jlan uemouncineHnHblii maccuB pasmepa N. Ecnm oH sBnsercs nepecma-

HOBKOl, TO €CTh COAepKUT Bce uncia oT 1 1o N, To BeiBecTH 0; B MPOTHBHOM
Cllydyae BBIBECTM HOMEp MEPBOr0 HEJOMYCTUMOTO 3JIEMEHTA.

Array50. Jlan uenouncineHnHslii MaccuB A pasmepa N, ABIAIOMUNACS MEPECTaHOBKOM

(ompeneneHue nepecmanosku 1aHo B 3aanuu Array49). Haiitu koaudecTBo



uHeepcuil B JTaHHOW MEPECTaHOBKE, TO €CTh TaKUX Iap 3eMeHToB A, u A, , B
KOTOPBIX OOJIbIIIEE YHCIO HAXOJAUTCA clieBa OT MeHbluero: A; > A, npu | < J.

PaboTa ¢ HeCKONbLKMMU MaccuBamMu

Array51. [Janel maccuBel A u B onumnakoBoro pazmepa N. IlomeHsTe mMectamu ux
COJIEP)KMMOE U BBIBECTH BHAYalle 3JIEMEHTHI IpeoOpa3oBaHHOrO MaccuBa A, a
3aTeM — DJIEMEHTBI IIPe00pa30BaHHOrO Maccusa B.

Array52. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBIM MaccuB B Toro ke
pa3Mepa, IEMEHThI KOTOPOTO OIPENETSIOTCS CIEAYIOIUM 00pa3oM:

Bk = 2-Ak, ecim Ak <5,
Ax/2 B IpOTUBHOM CiIy4ae.

Array53. Jlansl 1Ba maccuBa A u B ogunakoBoro pasmepa N. ChopmupoBath HOBBIH
MaccuB C Toro xe pa3zmepa, Kaxablil 2JIEeMEHT KOTOPOTO paBeH MaKCUMaJIbHOMY
W3 DJIEMEHTOB MaccuBOB A 1 B ¢ TeM ke MHIEKCOM.

Array54. Jlan uenouncienHbiii maccuB A pasmepa N. Ilepernucats B HOBBIH 11€710-
YUCJICHHBIH MaccuB B Bce udeTHbIE YHClia U3 MCXOJHOTO MaccuBa (B TOM Ke
HOpsZKE) U BBIBECTU pa3Mep IMOJIy4eHHOro MaccuBa B u ero copepxumoe.

Array55. Jlan nenounciennsiii MaccuB A pasmepa N (£15). Ilepenucath B HOBBIit
[EJTOYHNCICHHBIA MaccuB B Bce 31€MEHTHI ¢ HEUeTHBIMH TOPSAKOBBIMUA HOME-
pamu (1, 3, .. .) ¥ BBIBECTH pa3Mep MOJyueHHOTo MaccuBa B u ero comepxumoe.
Y coBHBIN ONEPaTOp HE UCTIOJIB30BATh.

Array56. Jlan nemnounciennsiii maccuB A pasmepa N (=15). Ilepenucarh B HOBBIiA
[EJIOYHNCICHHBI MacCUB B Bce 3MeMEHTHI C MOPSAAKOBBIMH HOMEPAMH, Kpat-
HeIMH TpeMm (3, 6, . . .), U BBIBECTH pa3Mep MOJy4eHHOro maccuBa B u ero
COZIEPKUMOE. Y CIIOBHBIN OIIEPATOP HE MCIOJIb30BATh.

Array57. Jan nenouncinennbii maccuB A pasmepa N. Ilepenucate B HOBBIN Iie-
JIOYUCIICHHBIN MaccuB B Toro e pa3mepa BHayasie BCE AJIEMEHTHI MCXOIHOTO
MaccuBa C YeTHBIMH HOMEpaMH, a 3aTeM — C HEUETHBIMU:

Az, A4 As, ..., A1, Az As
VY CIIOBHBIN ONEpaToOp HE UCIOJIB30BATH.

Array58. Jlan maccuB A pasmepa N. ChopmupoBath HOBBIE MaccuB B Toro ke
pa3Mepa MO CleAyIoleMy IMpaBUily: 3JIeMEHT Bk paBeH cymme 37IeMEHTOB
maccuBa A ¢ Homepamu oT 1 10 K.

Array59. Jlan maccuB A pasmepa N. ChopmupoBath HOBBI MaccuB B Toro ke
pasMepa To CcleAyroleMy MpaBuily: dJeMeHT By paBeH cpennemy apudmeru-
YECKOMY 3JIeMEHTOB MaccuBa A ¢ Homepamu ot 1 mo K.

Array60°. Jlan maccuB A pasmepa N. ChopmupoBaTh HOBBIII MaccuB B Toro ke
pasMepa MO CIEAyIOIMIeMy MpaBUily: 3JeMEeHT By paBeH cymMme 3JIeMEHTOB



MaccuBa A ¢ Homepamu ot K g0 N.

Array6l. Jlan maccuB A pasmepa N. CdhopmupoBath HOBBI MaccuB B Toro ke
pasMepa 1o CIeAyroIIeMy MpaBuily: dJeMeHT Bk paBeH cpemnemy apudmeru-
yeckoMy 3iemMeHToB MaccuBa A ¢ Homepamu oT K 1o N.

Array62. lan maccuB A pasmepa N. ChopmupoBats 1Ba HOBBIX MaccuBa B u C: B
MaccuB B 3ammcaTh Bce mosIoKUTEIbHBIC 3JIeMeHTH MaccuBa A, B MaccuB C —
BCE OTpHUIIATEIbHBIE (COXPAHSS WUCXOMHBIN TMOPSIOK CICHOBAaHHUS JJICMEHTOB).
BriBecTn BHawane pasMmep U coaepkuUMoe MaccuBa B, a 3atem — pasmep u
conepkumoe maccuba C.

Array63. Jlansl aBa maccuBa A u B pasmepa 5, a1eMEeHTBI KOTOPBIX YIOPSIOYCHBI
no Bo3pacTaHuio. OOBEIUHUTH 3TU MACCHUBBI TaK, YTOOBI PE3YyJbTUPYIOIIMMA
maccuB C (pasmepa 10) ocrayics ynopsiioueHHBIM 10 BO3PACTaHHIO.

Array64. Jlansl Tpu 1enouncieHHbIX MaccuBa A, B u C pasmepa Na, Ns, Nc
COOTBETCTBEHHO, DJIEMEHTHI KOTOPBIX YHOPSAI0YCHBI MO YObIBaHMI0. O0BEIH-
HHUTb 3TH MAaCCHUBBI TaK, YTOOBI pE3yIbTUPYIONINN IETOYNUCICHHBIN MaccuB D
(pasmepa Na + Ng + N¢) ocraicst ynopsigo4eHHbBIM 10 YOBIBAHHIO.

Mpeo6pa3zoBaHne maccusa

HpI/I BBITIOJTHCHHU N 3aI[aHI/Iﬁ N3 JAHHOI'O ITYHKTA HC CJIICAYCT UCII0JIb30BaTh BCIIO-
MOT'aTCJIIBHBIC MACCHUBEIL.
N3meHeHne 3nieMeHTOB MaccuBa

Array65. Jlan maccus A pasmepa N u riesoe yucio K (1 < K < N). [Ipeobpa3oBarts
MaCCHB, YBEIIMYMB KaXJIbIi €ro 3JIEMEHT Ha MCXOHOE 3HaUeHHE 3eMeHTa Ag.

Array66. Jlan nienouucieHHbiii MmaccuB pasmepa N. YBennuuTh BCe YETHBIC YMCIIA,

coAepKalrecss B MAaCCUMBE, HA MCXOJHOE 3HAUYEHUE IEPBOTO YETHOrO YHCIA.
Ecnu derHble ynciaa B MacCHMBE OTCYTCTBYIOT, TO OCTaBUTb MacCHUB 0€3 u3Me-
HEHUMU.

Array67. Jlan nienounciennplii MaccuB pazmepa N. YBeanuuTh Bce HEUETHBIC YHMC-

Ja, CoAepIKaIlrecs B MacCHBE, Ha MCXOJHOE 3HAYCHHE MOCJICIHEr0 HEYSTHOIO
yrciia. ECii HeYeTHhIe Yncia B MacCHBE OTCYTCTBYIOT, TO OCTAaBUTh MAacCHB
0€e3 U3MEHEHUM.

Array68-. Jlan maccuB pazmepa N. [lomMeHATh MecTaMu €r0 MHUHUMAIbHBIA M MaK-

CUMAaJIbHBIN 3JIEMEHTHI.

Array69. Jlam maccuB pasmepa N (N — uerHoe umcio). [ToMeHAT, MecTaMu €ro

MIEPBBIN AIEMEHT CO BTOPBIM, TPETUM — C YETBEPTHIM U T. 1.

Array70. JTaa maccuB pazmepa N (N — geTHOe umciio). [ToMeHATh MeCTaMu MTEPBYIO

Y BTOPYIO ITIOJIOBUHBI MaCCHBA.



Array71. Jlan maccuB pazmepa N. [ToMeHATh MOPSIOK €ro AJIEMEHTOB Ha OOpaTHBIM.

Array72. Jlan maccuB A pasmepa N nnenmpie uncma K uL (1 < K <L < N). Ile-

pECTaBUTh B OOpPaTHOM TOPSJIKE 3JIEMEHTBI MAcCHBa, PACIIOIOKECHHBIC MEKITY
ysteMeHTaMu Ak 1 AL, BKJIIIO4Yas OTHU DJIEMEHTEI.

Array73. Jlan maccuB A pasmepa N u menbie uncia K u L (1= K < L <N). Ile-

pPECTaBUThL B 06paTHOM MopsAAKE IJICMCHTBI MAaCCHBA, PACIIOJOKCHHBIC MCKAY
sJeMeHTaMu Ax 1 AL, HC BKJIIO4Yasa 5TH 3JICMCHTEI.

Array74. Jlan maccuB paszmepa N. OOHYIHTH DJIEMEHTHl MAacCHBA, PACTIOJIOKEH-

HbIE MEX]ly €r0 MUHHMMAaJbHBIM W MaKCHUMaJbHBIM 3JE€MEHTaMH (HE BKJIOYast
MHUHUMAJIbHBIA U MaKCUMAJIbHBIA 3JIEMEHTHI).

Array75. Jlan maccuB pasmepa N. IlepectaButrh B 0OpaTHOM MOPSIKE SJIEMEHTHI

MaCCHBa, PACIIOJNOXKCHHBIC MCXKIAY €TI0 MHHHMAJIBHBIM H MAaKCUMAJBbHBIM 3JIC-
MCHTaMH, BKJIIOYasd MHUHUMAIbHBIM ¥ MaKCUMAaJIbLHBIA 3JI€MEHTHI.

Array76. Jlan maccuB pasmepa N. OOHYIUTH BCE €T0 JIoKanIbHble Makcumymvl (TO

€CThb uKcia, OOJIbIINE CBOUX coceieit).

Array /7. Jan maccuB pasmepa N. Bo3BecTu B KBajpar BCE €r0 JIOKATbHblEe MUHU-

Mymol (TO €CTh YMCIIA, MEHBIIIME CBOUX COCENEH).

Array78. [lan maccuB pazmepa N. 3aMeHUTh Kax bl HJIEMEHT MacCHBa Ha CpeaHee

apru(METHUECKOE ITOTO AJIEMEHTA U €TO COCEICH.

Array79. Jlan maccuB pazmepa N. OcyiiecTBUTh cogue 3J€MEHTOB MacCHUBa BIIPABO

Ha oJIHy To3uIuio (rmpu 3toM A1 mieperiner B A2, A2 — B As, ..., Av-1 — B Awn, @
MCXOJHOE 3HAYCHHE MOCIEAHET0 dJeMeHTa OyaeT moTepsHo). [lepBoiit anemeHT
MOJIy4YeHHOTO MAacCHBa IMOJOXKUTh paBHbIM 0.
Array80. lan maccuB pa3zmepa N. OcymecTBUTh cogue DIEMEHTOB MacCHBa BIIEBO
Ha oJHYy no3uiuio (mpu 3ToM Ay mepeitner B An-1, Av-1 — B An-2, ..., Ax —
B A1, a UCXOJJHOE 3HAUYEHHE NEPBOro 3jemMeHTa OyaeT notepsiHo). [locneanmii
AIIEMEHT MOJYYEHHOTO MAaCCHBa MOJIOXKUTh PaBHBIM 0.
Array81l. lan maccuB pasmepa N u 1emoe yucio K (1 < K < N ). OcymiecTBuTh
cosue PIEMEHTOB MaccuBa BnpaBo Ha K mo3unuil (mpu 3ToM A; mepeisier
B Ak+1, A2 — B Ax+2, . . ., AN-k — B An, a BcXogHOe 3HadeHue K mmocneHux
3JIeMEHTOB OyjeT noTepsHo). [leprie K 351eMEHTOB MOTyYEeHHOTO MacCUBa
ITOJIOKUTH paBHbIMU 0.
Array82. Jlan maccuB pasmepa N u nemnoe unciao K (1 < K < N ). OcyiectButh
cogue 3NeMeHTOB MaccuBa BiieBo Ha K mo3ummii (mpu stom An mepenaer
B Av-x, An-1 — B An-k-1, . . ., Ak+1 — B A1, a ucxognoe 3HaueHue K mepBbIx
aneMeHToB OyneT morepsHo). [locnenqnue K 351eMEHTOB MOMyYEHHOTO MacCHBA
NOJIOKUTH paBHBIMU ().
Array83. lan maccuB paszmepa N. OcylecTBUTHh yukiuueckuti cOue SIEMEHTOB
MaccHBa BIIPaBO Ha OJIHY no3uliuio (ipu 3ToMm A1 niepeiiaet B Az, A2 — B As, . . .,



Av —B Al)

Array84. Jlan maccuB pasmepa N. OcCyllecTBUTb yukiuyeckuil cosue 3JIEMEHTOB
MaccHBa BJICBO Ha OJIHY Mo3uiyio (mpu 3tom Ay mepeiiaer B Anv-1, Av-1 —
B AN—z, ey Al —B AN)

Array85. Jlan maccuB A pasmepa N u menoe uncio K (¥ K=4, K < N).
OcCyIIeCTBUTD YUKIUYECKUll cOsue SIEMEHTOB MaccuBa BrpaBo Ha K mo3umnmii
(mpu 5ToMm A1 nepeiaet B Ax+1, Az — B Ak+2, . . ., Av — B Ax). lommyckaertcs
WCITOJIb30BaTh BCIIOMOTATEILHBIA MacCUB U3 4 3JIEMEHTOB.

Array86. Jlam maccuB A pasmepa N wm menoe umcio K (1 =K =4, K < N).
OCyIecTBUTh yukIuyeckuil cosue dIEMEHTOB MaccuBa BieBo Ha K mosuiuit
(mpu »tom An mepeiigeT B Av-x, Av-1 — B Anv-k, . . ., A1 — B An-k+1).
JlommyckaeTcsi UCIOIb30BaTh BCIIOMOTATEIbHBIM MacCUB U3 4 3JIE€MEHTOB.

Array87. Jlan MaccuB pa3mepa N, Bce 3JIE€MEHTBI KOTOPOro, KpomMe IEpPBOTO, yIo-
psAI0YCHBI O Bo3pacTaHuio. Chenmarh MAacCHB YMOPSIOYEHHBIM, TEPEMECTHB
MEPBBIHA 2JIEMEHT Ha HOBYIO MO3UIIHIO.

Array88. Jlan maccuB pasmepa N, Bce 31€MEHTBI KOTOPOTro, KpoMe MOCIEIHETO,
YIOPSIOYCHBI 10 Bo3pacTaHuto. CaenaTh MacCHB YIOPSJAOYEHHBIM, IEpeMe-
CTHUB TIOCJICTHUN JIEMEHT Ha HOBYIO MO3UIIMIO.

Array89. Jlam wmaccuB pasmepa N, Bce 3JeMEHThI KOTOPOro, KpOME OJIHOTO,

yrnopsiioueHsl 1o yObiBaHuio. Crenarb MacCHB YNOPSAOYEHHBIM, TMEPEMECTUB
3JIEMEHT, HApYI AN YIOPAI0YEHHOCTh, HA HOBYIO MTO3UIHUIO.

YpaneHue n BCTaBKa 3/1IeMEeHTOB

Array90. an maccuB pasmepa N wu memoe uucio K (1 = K =N ). Yaamuts u3

MacCHBa dJIEMEHT C MOPSIKOBEIM HOMepoM K.

Array91l. Jlan maccus pazmepa N u nenbie uncna K u L (1 =K <L =N). Yaanmuts

U3 MaccuBa dJIEMEHThI ¢ HoMmepamMu oT K 10 L BKITIOYMTENHHO W BBIBECTH
pasMep NOJIYYCHHOTO MAacCUBA U €r0 COICPIKUMOE.

Array92. Jlan nenouucneHHbiii MmaccuB pasmepa N. Y aanuts U3 maccruBa Bce HEUET-

HBIC YHCJIa U BBIBCCTU pa3sMCp IHOJYUYCHHOI'O MaCCUBA M €0 COACPKUMOC.

Array93. [lan nenouncieHubiii MmaccuB pasmepa N (> 2). Yaanuth U3 mMaccuBa Bce

AJIEMEHTHI ¢ YETHBIMH HOMepaMu (2, 4, . . .). YCIOBHBIN omnepaTop HE UCIOJb-
30BaTh.

Array94. Jlan nienounciacHHbIA MaccuB pasmepa N (> 2). YaanmuTh U3 MaccuBa Bce

AJEMEHTHl ¢ HeueTHbIMU HOMepamu (1, 3, . . .). YcioBHbBIN omepaTop HE HC-
M0JIb30BATh.

Array95. Jlan nenounciieHHbi MaccuB pasmepa N. YiganuTe u3 maccuBa Bce CO-

CCAHHUEC OJUMHAKOBLIC 3JICMCHTLI, OCTaBHMB HX IICPBBLIC BXOXKICHMA.



Array96. Jlan nenouncineHHbli MaccuB pazmepa N. YimanuTs M3 MaccuBa BCE OJU-

HAKOBBIC 3JICMCHTBI, OCTABHUB HUX IICPBLIC BXOKICHU.

Array97. lan uenounciaeHHbI MaccuB pazmepa N. YimanuTe U3 MaccuBa BCE OJIU-

HaKOBBIC OJICMCHTBI, OCTaBHUB HUX IIOCJICIHUC BXOXKIACHUI.

Array98. [lan nenouncieHHbli MmaccuB pazmepa N. YianuTe U3 mMaccuBa Bce diie-

MCHTBI, BCTpCHAOMHECA MCHCC TPCX pPa3, MU BBIBCCTU PA3MCP IMOJYHYCHHOTIO
MaCCHBa U €ro COACPKUMOC.

Array99. [lan nenounciieHHbI MaccuB pasmepa N. YimanuTh W3 mMaccuBa BCe dJie-

MCHTbI, BCTPCHAIOIIHCCA Ooiece ABYX pa3, U BBIBECTH pPaA3MCpP IIOJIYUYCHHOI'O
MaCCHBa U €ro COACPKUMOC.

Array100. Jlan nemouncienapiii MaccuB pazmepa N. Yaanmute u3 maccuBa BCe dJie-

MCHTBI, BCTPCHAKOIOHUCCA POBHO 1Ba pPa3d, U BBIBCCTH pPA3MCp IMOJIYUYCHHOI'O
MacCCHBa U €0 COACPKUMOC.

Arrayl101. [lan maccus pazmepa N u 1enoe uncio K (1 =K = N). [lepen snemen-

TOM MacCCuBa C MMOPAAKOBBIM HOMCPOM K BCcTaBUTH HOBBIHA 3JIEMEHT C HYJICBBIM
3HA4YCHHUCM.

Array102. Jlan maccuB pazmepa N u menoe uucio K (5 K=N ). Ilocne snemenra
MaccuBa C TIOPSAKOBBIM HOMEpOM K BCTaBUTH HOBBIM 3JIEMEHT C HYJIEBBIM
3HAYECHUEM.

Array103. Jlaan maccuB pasmepa N. BcTaBuTh 371€MEHT ¢ HYJIEBBIM 3HAYCHUEM TIEPE]T
MUHUMAJIBHBIM U TIOCJIE€ MaKCUMaJIbHOIO 3JIEMEHTa MacCHUBa.

Arrayl04. Jlan maccuB pasmepa N u aBa mensix yvicia K u M (1 =K =N,
1 M 148). [lepen snementom maccuBa ¢ HomepoMm K BcraButh M HOBBIX
AJIEMEHTOB C HYJICBHIMU 3HAYCHHSIMH.

Array105. Jlan maccuB pazmepa N u nBa membix yucia K u M (1 =K <N,
1 <M H). Ilocne smementa MaccuBa ¢ HOMepoMm K BcTaBuTh M HOBBIX
AJIEMEHTOB C HYJIEBHIMU 3HAYCHHSIMH.

Array106. Jlan maccus pazmepa N. [IpogyOaupoBath B HEM 3JIEMEHTHI C YeTHBIMHU
HoMmepamu (2, 4, ...). YCIOBHBIH OomepaTtop HE HCIOJIb30BaTh.

Array107. lan maccuB pasmepa N. YTpoutb B HEM BXOXKIACHHUS BCEX JIEMEHTOB C
HeueTHbIMU HOMepamu (1, 3, ...). VCIOBHBIM oneparop HE HUCHOJIL30BATh.

Arrayl108. [lan maccuB pasmepa N. Ilepen kKaXapiM MOJIOKUTEIBHBIM JJIEMEHTOM
MacCHBa BCTaBUTH DJICMEHT C HYJICBBIM 3HAUCHHEM.

Array109. Jlan maccuB pa3mepa N. Ilocne kaxaoro oTpuULIATETBLHOTO 3JEMEHTa
MacCHBa BCTaBUTH DJICMEHT C HYJICBBIM 3HAUCHUEM.

Array110. llan nenouucnennbii MmaccuB pasmepa N. Ilpoay6nupoBats B HEM Bce
YEeTHBIE YnCIIA.

Arrayl11. Jlan uenounciieHHblii MaccuB pa3mepa N. YTpouTs B HEM BXOXKIEHUS
BCEX HEUETHBIX YHCEIL.



CopTupoBKa maccuBa

Array112-. Jlan maccuB A pazmepa N (<6). Yopsa0uuTh €ro o BO3pacTaHHIO Me-
TOJIOM COPTUPOBKH npoCcmuviM 00MeHOM («Ny3bIPpbKOGOU» COPMUPOBKOIL): TIPO-
CMaTpUBaTh MAacCHUB, CpaBHHBas e€ro coceauue sneMeHThl (A1 u Az, A2 u As
U T. 7I.) U MEHsISI UX MECTaMH, €CJIM JIEBBIH AJIEMEHT Mapbl OOJBINE MPABOTO;
MOBTOpUTH omucaHHbie aercTBus N - 1 pas. st KOHTpOS 3a BBITIOJTHSICMBI-
MU JIEUCTBUSIMU BBIBOJMUTH COACPKUMOE MACCHBA MOCIE KaXJAOro MPOCMOTpa.
VY4ecTh, 4TO MPU KaXIOM MPOCMOTPE KOJIWYECTBO aHATU3UPYEMBIX ITap MOKHO
YMEHBIINUTH Ha 1.

Arrayl113. Jlam maccuB A_pasmepa N (<6). YHOpsSIouuTh €ro Mo BO3PACTAHHIO
METOJIOM COPTHPOBKH MPOCMbIM 6blO0OpOM: HAWUTH MAKCUMATBHBIA AJICMEHT
MacCHBa U MOMEHATh ero Mectamu ¢ nocieAHuM (N -M) 3JIeMEHTOM; BBITIOJHUTh
onucanHble naeictBuss N 1 pa3, Kaxaplii pa3 yMeHbliags Ha | KOJMYECTBO
aAHATM3UPYEMBIX 3JIEMEHTOB U BBIBOJIS COJICPKUMOE MACCHBA.

Arrayl14. Jlan maccuB A pasmepa N (£ 6). YHOpSIOUUTh €ro Mo BO3PACTAHHIO
METOJOM COPTHPOBKH NPOCHMbIMU 6CMABKAMU: CPABHUTH dJEMEHTHI A1 U Az U,
Ipy HEOOXOJIMMOCTH MEHSISI UX MECTaMH, JOOUThCA TOro, 4TOOBI OHU OKa3a-
JIUCH YIOPSAJIOYCHHBIMU 10 BO3PACTAHMIO; 3aT€M OOpPATUTHCS K AJIeMEHTY Asz U
NEPEMECTUTh €ro B JIEBYIO (YK€ YIOPSIOYEHHYI0) 4acTh MAacCHMBa, COXPAaHUB
€€ YMOpSAAOYEHHOCTh; MOBTOPUTH 3TOT MPOIECC JUISl OCTAIBHBIX 3JIEMEHTOB,
BBIBO/ISI COJICPKMMOE MacCuBa Mocjae 00padOTKH KakIoro anemeHTa (or 2-
ro 10 N -ro). Ilpu BBIOJIHEHNMH ONMHMCAHHBIX JICHCTBUN YJIOOHO HMCIOJIB30BAThH
npuemM «Oapbepay, 3aluChiBas OYEPEIHON SJIEMEHT Mepesa ero oOpadoTKol B
JOTIOJTHUTEIBHBIN AIEMEHT MaccuBa Ao.

Arrayl15. Jlan maccuB A pazmepa N. He nu3MeHsst JaHHBIN MaccHB, BBIBECTH HOME-
pa ero 3JIEMEHTOB B TOM IMOPSAKE, B KOTOPOM COOTBETCTBYIOIIME UM DJIEMEHTHI
00pa3yloT BO3pACTaIOIIYI0 MOCIENI0BAaTEIbHOCTh. MCMOab30BaTh METOH «nMy-
3bIpbKO6OUY copmuposku (cM. 3amanue Arrayll12), momudunupoBaB ero ciie-
TyIOIMM 00pa3oM: cO3/1aTh BCIIOMOTATEIbHBINA IEIOYUCICHHBIN Maccus Home-
pos |, 3anomauB ero yuciaamu ot 1 10 N ; mpocMmarpuBaTh MaccuB A, CpaBHUBAs
napsl 2eMeHTOB MaccuBa A ¢ Homepamu |1 u lg, |2 u |3, ... 1 MeHsIT MecTamMu
COOTBETCTBYIOIIHME 3JIEMEHTHI MaccBa |, eciu JIEBBIA 3JEMEHT Hapbl OOJIbIIE
npaBoro. [loBropuB onucannywo mnpoueaypy npocmorpa N - 1 pas, nomyyum
B MaccuBe | TpeOyemyto mocneaoBaTeIbHOCTh HOMEPOB.

Cepun uenbix yucen

Arrayl16°. Jlam nenouucnenasii maccuB A pasmepa N. HazoBem cepueii rpymimy
MOJPSIT UAYIINX OJMHAKOBBIX DJIEMEHTOB, a OIUHOU cepul — KOJTMYECTBO ITHX



AIIEMEHTOB (IJIMHA cepuu MoxkeT ObITh paBHa 1). ChopMupoBaTh JBa HOBBIX
nesounciaeHHbIx MaccuBa B u C oamMHakoBoro pasmepa, 3amucaB B Maccus B
JUIMHBI BCEX CEpUIN MCXOJHOTO MaccuBa, a B MaccuB C — 3HA4YEHUs DJIEMEHTOB,
00pa3yroUuX 3T CEPUHU.

Arrayl117. Jlan uemouucieHHbI MaccuB pasmepa N. BctaButh mepen kaxion ero

cepuel 3JIEMEHT C HYJIEBbIM 3HAUYCHHUEM (OMpEAesiCHUE CEpUU JaHO B 3aJaHUU
Array116).

Arrayl118. Jlan nenouuncieHaslii MmaccuB pazMmepa N. BcraButh mocie Kakmol ero

CCpUH 3JICMCHT C HYJCBBIM 3HAYCHHUCM (onpezxeneHI/Ie CCpUun NAaHO B 3aJJaHUU
Array116).

Array119. Jlan nenouucnenssii MmaccuB pazmepa N. IIpeoOpazoBaTh mMaccuB, yBe-
JUYUB KaXKIYI0 €r0 CepUui0 Ha OJMH JJIEMEHT (OmpeielieHHEe CEpuu JaHO B
3ananuu Arrayl16).

Array120. [lan nenmodrciaeHHBIN MaccuB pa3mepa N, comepkamuii mo KpaiHei Mepe
OJIHY cepHulo, JauHa koTopou Oonbiie 1. [IpeoOpa3zoBaTh MaccuB, YMEHBIIUB
KOKIYI0 €r0 CepUI0 Ha OJMH JJIEMEHT (OIpeneNieHHe CEpUH JaHO B 3aJaHUH
Array116).

Array121. lano nenoe uncio K (> 0) u nenouncnenusiii MaccuB pasmepa N. Ilpe-
o0pa3oBaTh MAacCHUB, yJABOMB JUIMHY €ro cepuu ¢ HomepoMm K (ompexnerneHue
cepun gaHo B 3amanun Arrayl16). Eciu cepuii B MaccuBe Mmenbiie K, To
BBIBECTH MacCHUB 0€3 U3MEHECHU.

Arrayl22. Jlano nenoe unciao K (> 1) u nenounciennsiii maccuB pazmepa N. Vnia-
JUTHh U3 MaccuBa cepuio ¢ HomepoM K (ompeneneHue cepuu AaHO B 3aJaHUU
Array116). Ecnu cepuii B MaccuBe MeHbilie K, TO BBIBECTH MaccuB 0€3 H3Me-
HCHUM.

Array123. Jlano nenoe yucio K (> 1) u nenouuncinennsiii maccuB pasmepa N. Ilo-
MEHSATh MECTaMHU TEPBYIO CEPUI0 MAacCHBa M €ro cepuio ¢ Homepom K (ompe-
JefeHue cepuu aaHo B 3aganuu Arrayl16). Eciu cepuit B maccuBe meHbiie K,
TO BBIBECTH MAacCUB 0€3 N3MECHECHHI.

Arrayl124. Jlano uenoe uucio K (> 0) u nenouncineHnbiit maccus pasmepa N. ITome-
HSATh MECTaMHM MOCJICTHIOI0 CEpUI0 MacCHBa U €ro cepuio ¢ HomepoM K (ompe-
JeJeHue cepuu JaHo B 3ananuu Arrayl16). Ecau cepuii B MmaccuBe MeHblie K,
TO BBIBECTH MacCUB 0€3 N3MCHCHHM.

Array125. Jlano nenoe uucio L (> 1) u nenouncinennsiii MmaccuB pasmepa N. 3ame-
HUTH KOKIYIO CEPUI0 MACCHBa, JUIMHA KOTOPOW MEHbINE L, Ha OAWH 3JIEMEHT ¢
HYJICBBIM 3HAa4YCHHEM (OIpe/eCHUEe cepuu JaHo B 3amanuu Array116).

Array126. Jlano nenoe uucio L (> 0) u nenouncinennsiii MmaccuB pasmepa N. 3ame-
HUTh KKy CEPHI0 MAacCHBa, JJIMHA KOTOpOW paBHa L, HA OJWH DJIEMEHT C
HYJICBBIM 3Ha4YeHHEM (OIpeecHe Cepur JaHo B 3amanuu Array116).



Array127. Jlano menoe guciio L (> 0) u nenouncnennsiii MmaccuB pasmepa N. 3ame-
HUTH KOKIYIO0 CEPUI0 MACCHBa, JIJIMHA KOTOpOM Oosblie L, HA OJMH 3IEMEHT C
HYJICBBIM 3HaYeHHUEM (OIpejesiecHue CeprH JaHo B 3amaHuu Array116).

Array128. Jlan nenouncieHHsli MaccuB pasmepa N. IlpeoOpazoBaTh mMaccuB, yBe-
JUYHUB €ro MEPBYIO CEPUI0 HAMOOJbIICH JUIMHBI Ha OAMH SJEMEHT (ompenene-
HUE CEpPUH JIaHO B 3aj1aHuu Arrayl16).

Arrayl129. Jlan mnenouucineHHbli MaccuB pasmepa N. IlpeoOpazoBaTh Maccus,

YBEJIMYMB €r0 IOCJIEIHION CEpUI0 HAuOOJbIIeH IMHBI Ha OJWH dJEMEHT (ompe-
JIeJICHUEe CepUH JJaHO B 3a1aHuu Arrayl16).

Array130. /lar nenouncnennsii MmaccuB pazmepa N. IIpeoOpazoBaTh mMaccuB, yBe-

JUYUB BCE €r0 CepuU HAWOOJBIIEH NJIUHBI HAa OJIMH DJIEMEHT (OompejercHue
cepuu AaHo B 3aianuu Arrayl16).

MHoOXecTBa TO4YEeK Ha NNMOCKOCTU

I[JUI XpPaHCHHA JaHHBIX O KaKIOM Ha60pe TOUYCK CJIICAYCT UCIIOJIB30BATh I10 ABa

MaccuBa: MEPBbI MacCUB AJIA XpaHEHUs aOclHcc, BTOPOM — JUIsl XpaHEHUs Opu-
HaT. MOHO TakyKe MCIIOJIb30BaTh MAcCUB 3anucel C ABYMs NOJIAMU (CM. 3aJaHHE

Param64).

Array131. Jlano muoxectBo A m3 N Toyek Ha IJIOCKOCTH U Touyka B (Toukum 3a-

JlaHbl CBOMMH KoopJauHaTamu X, Y). HaliTu Touky u3 MHOXecTBa A, Hanbosee
Omu3Kyro K Touke B. Paccmosinue R Mexy ToukaMu ¢ KoopauHatamu (X1, Y1)
u (X2, Y2) BeruucisieTcs mno gopmyiie:

R=9(x2 = x1)? + (y2 = y1)*

Arrayl132. Jlano maoxectBo A u3 N Touek (TOYKM 3aJaHbl CBOUMH KOOpPAMHATAMHU

X, ¥). Cpenu Bcex TOYEK 3TOr0 MHOKECTBA, JIEKALIUX BO BTOPOMl YETBEPTH,
HallTH TOYKy, HauOoJee yJaJeHHYI0 OT Hayaia KoopauHaT. Eciau Takux Touek
HET, TO BBIBECTU TOUYKY C HYJIEBBIMH KOOPJIWHATAMH.

Array133. Jlano maOXkecTtBo A n3 N Touek (TOYKM 3adaHBl CBOUMH KOOpAMHATAMHU

X, ¥). Cpean Bcex TOYEK 3TOr0 MHOXKECTBA, JIEKAIIUX B MEPBOM WIM TPEThEH
YETBEPTH, HAUTH TOYKY, HanboJiee OJIM3KYIO K Hadaidy KoopawHat. Ecim Takmx
TOYEK HET, TO BRIBECTH TOUKY C HYJICBBIMU KOOPIMHATAMH.

Arrayl34. Jlano mHoxkectBo A m3 N Touek (TOUkM 3ajaHBl CBOMMH KOOpJIMHATA-

MU X, Y). HaliTu mapy pa3iMyHBIX TOYEK 3TOTO0 MHOXKECTBA C MAaKCHUMAalbHbIM
PACCTOSITHUEM MEXJy HUMH M CaMO 3TO pPacCTOSHUE (TOYKU BBIBOASATCS B TOM
e TIOpsIIKe, B KOTOPOM OHHU IMEPEUUCIICHBI MPU 33JJaHUA MHOXKeCTBa A).

Array135. Jlansl mHOkecTBa A u B, coctosmue coorBerctBeHHO U3 N 1 1 N 2 Touek

(TOuKHM 3a/laHbl CBOMMH KOOPAMHATAMH X, Y). HaliTh MuUHUMAaIbHOE paccTosiHUE
MEXKJy TOYKAMH OTHX MHOXKECTB M CaMM TOYKH, PACIOJIOKEHHBIE HA JTOM



paccrostHud (BHayaje BBIBOJMTCS TOYKA M3 MHOXeCTBa A, 3aTeM TOYKa W3
MHOKecTBa B).

Array136. JTano maoxxectBo A u3 N Touek (N > 2, TOUkM 3a/laHbl CBOUMH KOOPJIU-

HaTamu X, Y). Haiitu Takyro TOYKy W3 JaHHOTO MHOXKECTBA, CyMMa PacCTOSTHUM
OT KOTOPOM 1O OCTAJIBHBIX €r0 TOYEK MUHUMAJIbHA, U CaMy 3Ty CYMMY.

Arrayl37. Jlano mHoxkectBO A m3 N Touek (N > 2, TOYKM 3amaHbl CBOUMH KO-
opavHatamu X, Y). Halitm HamOoNIbIIMK TEpUMETp TPEYrojbHUKA, BEPIIHHBI
KOTOPOTo TMpHHAJJICKAT Pa3IMUHBIM TOYKaM MHOXecTBa A, U caMu 3TH TOY-
Ki (TOYKH BBIBOJSATCS B TOM JK€ TOPSIKE, B KOTOPOM OHH TEPEUUCIICHBI TPH
3aJJaHuU MHOXECTBa A).

Arrayl138. Jlano mHoxkectBO A m3 N Touek (N > 2, TOYKM 3amaHbl CBOMUMH KO-
opauHatamu X, Y). HallTu HauMeHbIIMN NEpUMETpP TPEYroJbHUKA, BEPIUIUHBI
KOTOPOro IMpHHAJJIEKAT Pa3IMYHBIM TOYKaM MHOXKeCTBa A, U caMHu 3TH TOY-
K (TOYKH BBIBOJATCS B TOM JK€ TOPSJIKE, B KOTOPOM OHH TEPEUUCIICHBI TPH
3aJaHiHA MHOECTBA A).

Array139. Jlano mHOXecTBO A n3 N Touek C IeJIOYUCISHHBIMUA KOOpIMHATAMU X, Y.
llopsook Ha KOOPAMHATHOMN TIOCKOCTH OIPEISTUM CICAYIOMIMM 00pa3oM:

(X1, Y1) < (X2, y2), ecam nmubo X1 < X2, 1MO0 X1 = X2 U Y1 < Ya.
PacnonioxuTh TOYKM AAHHOTO MHOXECTBA MO BO3PACTAHUIO B COOTBETCTBUU C
yKa3aHHBIM TTOPSIKOM.

Array140. [lano mHOkecTBO A 3 N TOYEK C IEeJT0YNCICHHBIMA KOOpIUHATAMU X, Y.
Ilopsioox Ha KOOPJMHATHOM TUIOCKOCTH OIPEICIUM CIICAYIOMNUM 00pa3oM:

(X1, Y1) < (X2, y2), ecmm mub0 X1 +Y1 < X2 +Y2, 1uO0 X1+Yy1 = X2 +Y2 U
X1 < Xe.
PacnoiokuTh TOYKM AAHHOTO MHOXKECTBA IO YOBIBAHUIO B COOTBETCTBUM C
YKa3aHHBIM MTOPSIKOM.

11 iByMepHble MaccuBbl (MaTpuLbl)

VYcnoBue Buaa «aana matpuia pasmepa M <N » o3HadaeT, yTo BHadalle AaeTcs
Gaxmuueckuti pazmep IBYMEPHOTO MacCUBa-MaTPUIlbl (KOJIMYECTBO CTpOoK M u ko-
au4ecTBO cToj010B N ), a 3aTeM MPUBOASTCS IEMEHTHI ITOTO0 MAaCCUBA (KOJIUYECTBO
anemeHTOB paBHO M ‘N ). Ecnu B 3a7aHuuM SIBHO HE yKa3bIBaeTCs, KAKHE 3HAYCHUS
MOTYT MPUHUMATH pa3MepPbl UCXOJHOW MATPHULIbI, TO MPEANoaaraercs, 4ro U YUCio
CTPOK, ¥ YHUCJIO CTOJOIIOB MOXKET M3MEHSAThCS B mpenenax oT 2 mo 10. HauanpHbie
3HAYEHUs KaK MEPBOr0, TAK U BTOPOTO MHAEKCA JTBYMEPHOIO MacCHUBa-MaTpPHIIbl BCe-
I71a CYUTAIOTCS paBHbIMU 1. BBOJ M BBIBOJ 3J€MEHTOB MATPHUIbl OCYILIECTBISIOTCS
no CMpoKam.

Keaopamnoti mampuyeti nopsioka M Ha3bIBaeTCs TBYMEPHBIH MacCHUB-MaTpHUIla



pazmepa M x M.

Ecnu B 3amannu, CBSI3aHHOM C CO3/IaHMEM WJIM MPE0Opa30BaHUEM MaTpPHIIBI, HE
OINMHCaH Pe3yIbTHPYIOMNKA HAOOP JAHHBIX, TO MPEIAINOIaraeTcs, 4To 3TUM HAOOPOM
ABJSIETCA co3/laHHas (mpeoOpa3oBaHHas) MaTpuila, © HEOOXOJAMMO BBIBECTH BCE €€
DIIEMEHTHI.

dopMupoBaHMe MaTpULbl U BbIBOA €€ 3JIeMEHTOB

B 3amanmsax Ha dhopMHupOBaHUE MATPHIILI IPEANIOIATACTCS, YTO Pa3Mep pe3yiib-
TUpYIoeH Marpullbl He npeBocxoauT 10 x 10.

Matrix1. dansl nensie mosoxuteabHble uncia M u N. ChopmupoBaTh 1eI09MCIICH-
Hyt0 MmaTpuily pazmepa M x N, y KoTopoil Bce ayeMEHTHI |-# CTpOKH HMEIOT
snagenue 10-1 (1 =1,..., M).

Matrix2. Jlanbl nensle mosoxuTenbubie urcia M u N. ChopmupoBars 1emodnc-
neHHyro Matpuny pasmepa M x N, y xkoTopoil Bce snemeHTsl J -To crosnlua
umerot 3Hadenne 5-J (J =1,...,N).

Matrix3. [laubl nenbie nojoxutenasHbie ynciaa M, N u Habop u3 M uucen. Chopmu-
poBath Matpuily pazmMepa M x N, y KOTOpoil B KakJOM CTOJOIE coaepkaTcs
BCE YHUCJIa U3 MCXOJHOIo Habopa (B TOM K€ MOPSAKE).

Matrix4. dansl nenbie monoxurenbubie gucia M, N u Habop u3z N gucen. Cdop-
MUpoBaTh MaTpuily pazmMepa M x N, y KOTOpoil B KaXII0l CTPOKE COJEPKATCS
BCE YHUCJIa U3 MCXOJHOIo Habopa (B TOM K€ MOPSAKE).

Matrix5. Jlansl uessie monoxutenbubie unciaa M, N, uucio D u Habop u3 M um-
cen. ChopmupoBate Matpuily pazmepa M xN, y koTopoi mepBwiii cTosber
COBMAJACT C HMCXOJHBIM HAOOPOM YHCEN, a DJEMEHTHI KaKIOTO CIEAYIOIIETO
CTOJIOIIA paBHBI CyMME COOTBETCTBYIOIIETO dJEMEHTa MPEAbIAYIIEero CTOIO0Ia
u yucia D (B pe3ynbTaTe Kaxaas cTpoka MaTpUllbl OyAET COAEPKATh AJIEMEHTHI
apugpmemuneckou npocpeccuu).

Matrix6. [lansl 1ienblie mookuteabHbie unciaa M, N, grcio Q u Habop u3 N gucern.
CdopmupoBats MaTpuily pazmepa M x N, y xoTopoil mepBasi cTpoka COBMa-
JaeT C MUCXOTHBIM HAOOPOM YHCEN, a DJIEMEHTHI KaKIOW CIICAYIOMEH CTPOKH
PaBHBI COOTBETCTBYIOIIEMY DJJEMEHTY MNPEIbIAYIICH CTPOKH, YMHOXKCHHOMY
Ha Q (B pesynbTaTe KaxAbld CTOJNOEI] MAaTPUIl OYACT COIAEPKATh DJIEMEHTHI
2e0MempUYeCcKoll npocpeccult).

Matrix7°. Jlana marpuma pasmepa MxN u nemoe uucio K (8 K=M ). BeiBectn
aneMeHThl K-l CTpOKH TaHHOW MaTpPUIIbI.

Matrix8. Jlana marpuna pasmepa Mx N u nenoe uucio K (. K=N ). BeiBectn



aneMeHThl K-ro cTo011a TaHHO# MaTpPHUIIHI.

Matrix9. Jlana matpuna pasmepa M x N. BeiBecTu ee 3J1eMEHTBI, PacIOIOKCHHBIC
B CTPOKaxX C YeTHbIMH Homepamu (2, 4, ...). BeIBOJ 2I€MEHTOB MPOU3BOIUTH
10 CTPOKaM, YCIIOBHBIN OIepaTop HE UCIOJIb30BaTh.

Matrix10. JTana matpuiia pasmepa M x N. BeiBecTH ee 371eMEHTBI, PaCIOI0KCHHBIC
B CTOJIOIaX ¢ HeueTHhIMH HOMepamu (1, 3, . . .). BeIBOJ nyIeMEHTOB IPOU3BO-
JIUTH TIO CTOJOIIaM, YCJIIOBHBIM OMEpaTop HE HMCIIOIHh30BaTh.

Matrix11l. /lana martpuma pasmepa M xN. BpiBecTn ee 3IEMEHTBI B CICAYIOIIEM
MOpsJIKE: TIepBasi CTPOKa CJeBa HAIPaBO, BTOPasi CTPOKa CIIpaBa HaJeBO, TPEThs
CTpOKa clieBa HaIlpaBO, YeTBEpPTasl CTpPOKa ClpaBa HAJEBO U T. II.

Matrix12. Jlana matpuna pasmepa M x<N. BroiBecTH ee 37€MEHTHI B CJCIYHOIIEM
MOPSIZIKE: MEPBbINA CTOJOEI] CBEPXY BHHU3, BTOPOIl CTONOEI CHU3Y BBEPX, TPETHIA
CTOJIOCI] CBEpXy BHM3, YETBEPTHIA CTOJIOCI] CHU3Y BBEPX U T. 1.

Matrix13. /lana xBagpatHas matpuiia A mopsaka M. Hauwnnas ¢ smementa A1,1, BbI-
BECTU €€ DJIEMEHTHI CIEAYIOIUM 00pa3oM («yzonxamuy): BCE AIEMEHTHI Tep-
BOM CTPOKH; DJIEMEHTHI MTOCJIETHETO CTOI0Ia, KpOME TEepBOTO (y>KE BBIBEJEHHO-
ro) 2JIEMEHTA; OCTABIIMECS 3JEMEHThI BTOPOM CTPOKH; OCTABIIHECS JIEMEHTHI
MPEAMOCIASAHETO CTONOMA U T. J.; TTOCIEIHUM BBIBOAUTCS JJEMEHT A 1.

Matrix14. /lana xBagpatHas matpuua A mopsaka M. Hauwnnas ¢ smementa A11, BbI-
BECTHU €€ AJIEMEHTHI CICIYIONUM 00pa3oM («y2oakamuy): BCE IEMEHTHI IepPBO-
ro CTOJIONA; AJIEMEHTHI MOCIEIHEN CTPOKU, KPOME NEPBOro (y>Ke BBIBEIEHHOTO)
ANIEMEHTA; OCTABIIHMECS JJIEMEHTBI BTOPOTO CTOJIOIA; OCTABIIHAECS SJIEMEHTHI
MPEANOCIeAHEN CTPOKH U T. [I.; MOCJEAHUM BBIBOJUTCS dJIEMEHT A1 .

Matrix15. /lana xkBagpatHas Matpuiia A mopsaka M (M — HeuetHoe uucio). Ha-
yiHasi ¢ dJeMeHTa Ai1 M TepeMelnasch MO0 YacOBOW CTpEJKE, BBIBECTH BCE
ee DJIEMEHTBl 1o cnupaiu: TepBas CTPOKa, MOCIETHUN CTOJOel, MOCIeaHSI
CTpoKa B 0OpaTHOM TIOpSIKE, MEPBBIH CTOJIOEI] B OOpAaTHOM IOPSIIKE, OCTaB-
IITUECS DJIEMEHTHI BTOPOW CTPOKH M T. J.; TIOCIAEAHUM BBIBOJIUTCS IICHTPATBHBIHN
AJIEMEHT MaTPHUIIbI.

Matrix16. /{lana xBagpatHas Matpuiia A nopsaka M (M — HedeTHoe uuncio). Haum-
Has ¢ 3JIeMeHTa A11 ¥ TIEPEeMEIIasCh MPOTUB YaCOBOW CTPEIIKH, BBIBECTH BCE
€e DIJIEMEHTHI 10 chupanu: TIEPBBIA CTOJOEI, MOCIETHSS CTPOKA, MOCIETHUIM
CTOJIOCI] B OOpaTHOM IOPSAKE, TIepBas CTPOKa B 0OpAaTHOM TIOPSIKE, OCTABIIIH-
€Csl DJICMEHTBI BTOPOTO CTOJIONA M T. J.; TMOCIECIHUM BBIBOJUTCS IICHTPATHHBIHN
AIIEMEHT MaTPHIIBI.

AHanus3 anemMeHTOB MaTpuvLlbl

Matrix17. Jlana matpuma pasmepa M x N u nenoe ygucino K (1 = K <M ). Haiitn
CYMMYy W TIpOHM3BEJCHHE JIeMEeHTOB K-ii CTpPOKW TaHHOW MaTpHIIBL.
Matrix18. Jlana marpura pazmepa M x N u nenoe gucino K (1 = K <N ). Haiitn



CyMMY W TPOU3BENCHHUE AIEMEHTOB K-ro cToyIOIa TaHHOW MAaTpHIIHI.

Matrix19. Jlana matpuma pasmepa M > N. s kaxmaol CTPOKM MAaTpHIbI HaWTH
CYMMY €€ 3JIEMEHTOB.

Matrix20. Jlana matpunia pazmepa M xN. JIisg kaxaoro croyidna MaTpUIlbl HAWTH
MIPOM3BENICHUE €TO DJICMEHTOB.

Matrix21. Jlana matpuna pasmepa M x N. Jns kaxmoil CTpOKH MaTpHIBI C HEYET-
HbEIM HOMepoMm (1, 3, . . .) HaliTH cpemHee apuPMETUUECKOE €€ SIEMEHTOB.
Y CIIOBHBIN OnepaTop He UCIOIh30BaTh.

Matrix22. Jlama matpunia pasmepa M x N. Jlas Kaxaoro crtojOiia MaTpuilbl C
YETHBIM HOMEpOM (2, 4, . . .) HAlTH CyMMYy €ro 3JIEMEHTOB. Y CIIOBHBIH OIepaTop
HE UCTOJIb30BaTh.

Matrix23. Jlana marpuma pasmepa M xN. B kaxaoW CTpoKe MaTpHIbI HaWTH
MHWHUMAaJIbHBINA 3JIEMEHT.

Matrix24°. Jlana marpuna pazmepa M xN. B kaxmaoM cToiOIie MaTpuilbl HaWTH
MaKCUMAaJIbHBINA JIEMEHT.

Matrix25. Jlana matpunia pasmepa M xN. Haiitu HOMep ee CTpOKHM C HauOOJbIIEH
CYMMOM 3JIEMEHTOB M BBIBECTH JIAHHBIA HOMEP, a TAKXKE 3HAUCHUE HAHOOJIbIICH
CYMMBI.

Matrix26. Jlana marpuna pasmepa M x N. Haiitm Homep ee crosiOnia ¢ HauMEHb-
IITUM TPOM3BEICHUEM JICMEHTOB M BBIBECTH JAHHBIA HOMEp, a TAKKE 3HAUCHHE
HAaUMEHBIIIETO MTPOU3BEICHUS.

Matrix27. ana marpuma pasmepa M x<N. Haiith mMakcuMajbHBIN Cpeay MHHH-
MaJbHBIX 2JIEMEHTOB €€ CTPOK.

Matrix28. ana marpuma pasmepa M x<N. HaiiTh MUHUMaJIbHBIA CpeId MaKCH-
MaJIbHBIX JIEMEHTOB €€ CTOJIOIOB.

Matrix29. [ana marpuma pazmepa M x N. B kaxmoil ee cTpoke HaWTH KOJIAYE-
CTBO 3JIEMEHTOB, MEHBIIINX CPETHEr0 apu(PMETHIECKOTO BCEX AJIEMEHTOB ATOU
CTPOKH.

Matrix30. /lana matpunia pazmepa M x N. B kaxmom ee crosiOrie HailTH KoJM4e-
CTBO 3JIEMEHTOB, OOJIBIIUX CPEIHEro apu(PMETUYECKOTO BCEX IIEMEHTOB 3TOTO
CTOJIOIIA.

Matrix31. Jlana matpuia pasmepa M x N. Haiitm HOMepa CTpoku u CTOJOIA



JUTSL DJIEMEHTa MAaTpUIlbl, HanOoyiee OJM3KOr0 K CPEIHEMY 3HAUYCHHUIO BCEX €¢
AJIEMEHTOB.

Matrix32. Jlana nenouncieHHas Matpuiia pasmMepa M x N. Haiitu HOMep mepBoi
U3 €€ CTPOK, COJAEpX aIlIMX PAaBHOE KOJUYECTBO IMOJOKUTEIBHBIX U OTpHIla-
TEIbHBIX DJIEMEHTOB (HYJEBbIE 3JEMEHTHl MATPHIIbl HE y4HUThIBaIOTCs). Eciu
TaKUX CTPOK HET, TO BhIBeCTH ().

Matrix33. [lana nenounciienHas marpuiia pasmepa M x N. Haiitm HOMep mocien-
HEro M3 ee CTOJOLIOB, COJAEpXkAIIMX PaBHOE KOJIMYECTBO MOJIOKHUTEIbHBIX U
OTPULIATEIBHBIX AJIEMEHTOB (HYJIEBBIE AJEMEHThl MATPHUIIBI HE YUUTHIBAIOTCS).
Ecnu Takux cTon0110B HET, TO BBIBECTH 0.

Matrix34. [lana nenounciienHas marpuiia pasmepa M x N. Haiitm HOMep mocnen-
HEl U3 ee CTPOK, COIEpPKAIUX TOJbKO YeTHBbIC unciia. Eciau Takux CTpOK HET,
TO BbIBeCTH ().

Matrix35. Jlana menouunciienHas marpuma pasmepa M > N. Haiitn HOMep mepBoro
U3 ee CTONOIIOB, COMEPKAIINX TOJBKO HeueTHble uncia. Ecnm Takux cTonlunoB
HET, TO BbiBecTH ().

Matrix36. Jlana riemounciieHHass Matpuia pazmepa M x N, aineMeHTsl KOTOPOH Mo-
ryT npuHuMath 3HadeHus: ot 0 go 100. PaznuyHbie CTpOKM MaTpHUIlbl HA30BEM
ROXO0JiCUMU, €CITA COBMATAIOT MHOXECTBA YUCEIN, BCTPEUYAIOIINXCS B 3TUX CTPO-
Kax. HaliTu KOnM4ecTBO CTPOK, MOXOKUX HA MEPBYIO CTPOKY JAHHOW MaTPHULIBI.

Matrix37. Jlana nenourciienHas Matpuna pasmepa M x N, ajeMeHTBI KOTOpO# MoO-
ryT npuHuMath 3HadeHus oT 0 mgo 100. PaznuynHbie cTONOIBI MATpPHUIIBI HA30-
BEM HOXO0JHCUMU, €CTH COBIAJAI0T MHOKECTBA YMCEN, BCTPEUAIOUINXCA B ITHUX
cronbrax. HaiiTh KoJM4yecTBO CTOJIOIIOB, MOXOXKMX Ha MOCIEOHHUN CTOIOEI]
JTAHHOW MaTpPHIIbI.

Matrix38. dana uenounciennas marpuia pasmepa MxN. Halitu kosiuuecTBo ee
CTPOK, BCE DJIEMEHTHI KOTOPBIX PA3THYHBI.

Matrix39. /ana uenounciennas marpuia pasmepa MxN. Halitu kosiuuectBo ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX Pa3TUYHBI.

Matrix40. [lana menouucieHHas Matpuiia pasmepa M x N. Haiitu HOMep mo-
CIICTHEH W3 €€ CTPOK, COJACpXkAINX MAKCUMAaJbHOEC KOJIMYECTBO OIMHAKOBBIX
AJIEMEHTOB.

Matrix41l. Jlana uemouncieHHas Matpuiia pasmepa M x N. Haiitu HOMep mep-
BOTO M3 €€ CTOJIOLOB, COACPIKAIIMX MAKCUMAJIbHOE KOJUYECTBO OJWHAKOBBIX
AIIEMEHTOB.

Matrix42. Jlana matpuna pazmepa M x N. HaiiTu koJinuecTBO €€ CTPOK, JIEMEHTHI

KOTOPBIX YIIOPAAOYCHLI 110 BO3PACTAHUIO.

Matrix43. Jlana matpuia pasmepa M x N. HaliTu KoJIMuecTBO e¢ CTOJOIIOB, 3Jie-

MEHTBI KOTOPBIX YIOPSIOUEHBI 110 YOBIBAHUIO.



Matrix44. Jlana matpuna pazmepa M x N. HaiiTh MUHUMaIbHBIA CPEeId DJIEMEHTOB
T€X CTPOK, KOTOPbIE YIOPSAIOUYECHBI JINOO IO BO3PACTAHUIO, JIMOO MO YOBIBAHMIO.
Ecnu ynopsimoueHHbIe CTPOKM B MaTpUIle OTCYTCTBYIOT, TO BbiBecTH 0.

Matrix45. Jlana marpuma pasmepa M x N. Haiitm makcumanbHBIR cpenu 3iie-
MEHTOB T€X CTOJOIIOB, KOTOpBIE YHOPSIOYEHBI JUOO MO BO3pAcCTaHUIO, JIHOO
no yOwiBanuto. Eciu ynopsimoueHHbIe CTOJNOIBI B MaTpHIE OTCYTCTBYIOT, TO
BbIBECTH (.

Matrix46. Jlana nemouncieHHas matpuiia pasmepa MxN. Haiitu siaemeHT, sBiIs-
IOILIUICS MaKCUMaJIbHBIM B CBOEU CTPOKE U MHUHHMAJIbHBIM B CBOEM CTOJOIIE.
Ecnu Takoi aneMeHT OTCyTCTBYET, TO BbiBeCTH 0.

NMpeobpa3oBaHne maTpuubl

[Tpu BBIONHEHWM 33JaHUN W3 JAHHOTO MYyHKTa (32 UCKiIroueHuem Matrix74
u MALtrix75) He clieyeT HCIOIb30BaTh BCIIOMOTaTENbHBIE JBYMEPHbBIE MaCCHUBBI-
MaTpPHIIBI.

Matrix47. Jlana wmatpuna pasmepa M x N wu mempie umcima Ki u Ko
(1 < K1 < K2 < M). ITomeHsATh MeCTaMH CTPOKH MaTpHUIlbl ¢ HOMepamu K1
u Ko.

Matrix48. Jlana wmatpuna pasmepa M x N wu nempie umcima Ki u Ko
(1 = K1 < K2 = N). ITomeHsaTs MecTaMu CTOJIOIBI MaTPUIIBI ¢ HOMepamu K
u Ko.

Matrix49. [lana marpuna pasmepa M x N. IIpeoOpa3oBarh MaTpHily, TTOMCHSB
MECTaMH MUHUMAJIbHBIA U MAaKCHMAaJbHBIA JJIEMEHT B KaXKJIOW CTPOKE.

Matrix50. [lana marpuna pasmepa M x N. [IpeoOpa3oBarh MaTpHily, TTOMCHSB
MeCTaMH MUHUMAJbHBIM U MaKCHUMAJIbHBIN 3JIEMEHT B Ka)KJIOM CTOJIOIIE.

Matrix51. Jlana marpuna pasmepa M x N. [ToMeHSITh MeCTaMU CTPOKH, COJIEpIKa-
M€ MUHUMAJIBHBIA ¥ MaKCUMaJIbHBIA DJIEMEHTHI MaTpPHIIHI.

Matrix52. Jlana marpuna pasmepa M < N. [loMeHSTh MecTamMu CTOJIOLIBI, COEP-
Kalre MUHUMAJIbHBIH U MaKCHMAaJIbHBINA 3JIEMEHTHI MaTPHIIBI.

Matrix53-. Jlana matpuna pasmepa M x N. IToMmeHsTh MecTaMu CTOJOCIL C HO-
MepoM 1 W mocieaHui U3 CTOJOLOB, COAEPXKAIIMX TOJIBKO IMOJOKUTEIbHBIE



aneMeHThl. Eciiu TpeOyeMbIx CTONOIOB HET, TO BHIBECTH MAaTpHIly 0e3 M3MeHe-
HUU.

Matrix54. Jlana marpuma pasmepa M x N. IlomeHATh MecTaMu CTOJIOCIH] C HOMe-
poMm N u mepBbIid U3 CTOJOLIOB, COJEPKAIINX TOJBKO OTPUIIATEIbHBIC JIEMEH-
Tel. Ecin TpeOyembIX CTONOIOB HET, TO BBIBECTH MATpHIy 0e3 M3MEHEHUH.

Matrix55. /lana matpuia pasmepa M xN (M — derHoe uncio). [TomeHsTh Mecra-
MU BEPXHIOIO U HUYKHIOIO TIOJIOBUHBI MATPHIIBI.

Matrix56. lana matpuna pazmepa M <N (N — getHoe uncino). [TomeHsTh MecTamMu
JICBYIO ¥ MPaBYIO TIOJIOBHHBI MATPHIIHIL.

Matrix57. Hdana matpuna pasmepa M xN (M u N — dgerHble uncia). [ToMmeHATH
MECTaMH JIEBYIO BEPXHIOIO U MPABYIO HIIKHIOIO YETBEPTHU MATPHIIBI.

Matrix58. Hdana matpuna pasmepa M <N (M u N — detHble uncia). [ToMeHATH
MECTaMH JIEBYIO HIIKHIOIO M MIPABYI0 BEPXHIOI YETBEPTHU MATPHIIBI.

Matrix59. Jlana matpuma pasmepa M xN. 3epkallbHO OTpa3uTh €¢ JIESMEHTHI OTHO-
CUTEJBHO TOPU3OHTAIBHOW OCH CUMMETPUHU MATPUIlLl (TIPU 3TOM MOMEHSIOTCS
mecTtaMu cTpoku ¢ Homepamu 1 u M, 2 u M -1 u 1. 1.).

Matrix60. [/lana marpuma pasmepa M xN. 3epkalbHO OTpPa3sUTh €€ JIEMEHTHI OT-
HOCHUTEJIPHO BEPTHKAITHHOW OCH CHMMETPHUH MaTPHIIBI (TP 3TOM MOMEHSIOTCS
mectaMu ctosoubl ¢ Homepamu 1 u N, 2 u N-1 u 1. 1.).

Matrix61. lana matpuna pasmepa M x N u nenoe uucino K (1= K =M ). Vnanute
CTPOKY MaTpHIlsl ¢ HomepoM K.

Matrix62. /lana matpurna pasmepa M x N u nenoe gucino K (1=K <N ). Vnanmurs
cTosioer] MaTpuilbl ¢ Homepom K.

Matrix63. ana marpuma pasmepa M xN. Vnpanuth cTpoky, COACpXKAIIyl0 MHHH-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix64. ana marpuna pasmepa M xN. YaanuTs ctonber, comepikaiiii MaKkCcH-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix65. Jlana marpuma pasmepa M x N. Yaanuts ee mepBblii cToj0€I, comepKa-
M TOJBKO TOJIOXKHUTENbHBIE deMeHThl. Eciu TpeOyembIX CTOJIOIOB HET, TO
BBIBECTHU MATPUILy 0€3 U3MEHEHUH.

Matrix66. Jlana matpuia pasmepa M xN. Yaanute ee mocieanuii cToyder, coaep-
KAIIUN TOJBKO OTPHIIATENIbHBIE 3JIeMeHThI. Eciu TpeOyeMbIx cToy0IoB HET, TO
BBIBECTH MaTpHILy 0€3 U3MEHEHHUH.

Matrix67. Jlana matpuna pasmepa M x N, coaepxkariasi Kak MMOJIOKUTEIIbHBIC, TaK
M OTpPHUIIATENBHBIE AJIEMEHTHI. Y IaduTh BCE €€ CTOJOIBI, COJIepKalliue TOJIb-
KO TOJIOKUTEIbHBIE 3JIEMEHTHI. Eciu TpeOyembIX CTOJOIOB HET, TO BBIBECTH
MaTpuily 06e3 U3MEHEHUH.

Matrix68. lana matpunia pazmepa M x N u menoe uncno K (1 = K =M ). Ilepen

CTPOKOW MaTpuilbl ¢ HOMEpPOM K BCTaBUTH CTPOKY U3 HYyJIEH.



Matrix69. Jlana matpuua pasmepa M _ N u nenoe uncno K (1 _ K _N)). Ilocne
croyiona MaTpuilbl ¢ HoMepoMm K BCTaBHUTH CTONOEI M3 €IUHHIL.

Matrix70. dana matpuna pasmepa M x N. IlpomxyOmupoBath CTpOKYy MAaTpHIIHL,
COJZIepKAIYI0 €€ MAaKCUMAaJIbHBIN 2JIEMEHT.

Matrix71. Jlama matpuma pa3zmepa M xN. IlpoayGnmpoBaTh CTOJOCH MAaTpPHIIBI,
coJiepKaliuii €€ MUHUMAaJIbHBIN DJIEMEHT.

Matrix72. Jdana marpuma pasmepa M x N. Ilepen mepBbIM CTONOILIOM, COaepKa-
IITUM TOJIBKO TTOJIOKHUTEIBHBIC 3JIEMEHTHI, BCTABUTH CTOJIOCI U3 eauHuIl. Ecim
TpeOyeMBbIX CTOJOIIOB HET, TO BBHIBECTH MATPHIy 0e3 M3MEHEHHH.

Matrix73. Jlana matpuna pasmepa M x N. Ilocie mocnemHero crosdmna, coaepika-
IIETO TOJBKO OTPHUIATENBHBIE JIEMEHTHI, BCTaBUTh CTOJIOEN U3 Hynel. Eciu
TpeOyeMbIX CTOJIOLOB HET, TO BBIBECTH MATPHUIly 0€3 U3MEHEHHIl.

Matrix74. Jlama marpuma pasmepa M xN. DnemeHT Marpuilbl Ha3bIBaeTCs €€ Jio-
KAIbHbIM MUHUMYMOM, €CIIM OH MEHBIIE BCEX OKPYXKAIOIIUX €ro 3JIEMEHTOB.
3aMEHUTh BCE JIOKAJbHBICE MUHUMYMBI TaHHOW Marpuubl Ha Hynu. [Ipu perme-
HHH JTOITyCKAETCS UCIIOIB30BaTh BCIIOMOTAaTEIbHYIO MATPHILY.

Matrix75. [lana marpuma pasmepa M xN. DnemeHT Marpuilbl Ha3bIBaeTCs €€ Jio-
KAIbHbIM MAKCUMYMOM, €CIH OH OOJIbLIIE BCEX OKPYKAIOIIUX €ro 3JEMEHTOB.
[TomMeHSTh 3HAK BCEX JIOKATbHBIX MAaKCUMyMOB JTaHHOW MaTpHUIbl Ha MPOTH-
BOMOJIOXKHBIA. [Ipy pemeHnn nomyckaercs HCIONb30BaTh BCIOMOIATEIbHYIO
MaTpHuily.

Matrix76. Jlana marpuna pazmepa M xN. YropsaouuTs ee CTPOKH Tak, YTOOBI HX
NEPBBIC AIEMEHTHl 00Pa30BBIBATIM BO3PACTAIOIIYIO TOCIEIOBATEIBHOCTD.

Matrix77. Jlana matpuiia pasmepa M x N. YnopsgounTs ee CTONOIBI TakK, YTOOBI
UX TIOCTIEAHNUE DJIEMEHTHI 00pa30BhIBAIM yOBIBAIOIIYIO TOCIEA0BATEIHHOCTS.

Matrix78. Jlana marpuina pazmepa M xN. YnopsaouuTsh ee CTpOKH Tak, YTOOBI UX
MUHHUMAJIBHBIC 3JIEMEHTBI 00pPa30BBIBATIN YOBIBAIOIIYIO ITOCJICIOBATEILHOCTD.

Matrix79. Jlana matpuiia pasmepa M x N. YnopsgouuTs ee CTONOIBI TakK, YTOOBI
X MaKCHMAaJIbHBIC SJIEMEHTHI 00pa30BBIBAJIM BO3PACTAIONUIYIO MOCIEI0BATEIb-
HOCTb.

HAnaroHanun KBagpaTHOM MaTpuubl

Matrix80. [lana xBaapaTtHas marpuna A mopsinka M. Haiitu cymmy 3J€MEHTOB ee
2/Ia8HOU OUA2OHANU, TO €CTh TUaroHajH, COAepKalllel CIEIYyIOINe AIEMEHTHI:

A1, Agg, Ags, ..., Auwm.
Matrix81. Jlana xBampatHas matpuiia A mopsinka M. Haiitu cpeanee apudmeru-
YECKOE DJIEMEHTOB €€ H0OOUHOU OuazoHanu, TO €CTh TUArOHaNH, COAepIKallen



CJIETYIOIINE IEMEHTHI:
Auv, Agm-1, Asm-2, ... Ami.

Matrix82°. /lana kBaapatHas Matpuma A mopsaka M. HalTé cymMmy 3JIeMEHTOB
KKJ0M ee JAMaroHayu, MapauielbHOM TJIaBHOW (HAaYyMHasi ¢ OJHORJIEMEHTHOM
auaroHay Aim ).

Matrix83. lana kBampatHas Matpunia A mopsiaka M. Haiitu cymmy 31eMEHTOB
KaXJIOW €€ UaroHajau, napauiesibHOW MOOOYHOM (HauuHAs C OJHORJIEMEHTHOM
nuarosanu Ai1).

Matrix84. Jlana xBagpatHas matpuiia A mopsinka M. Haiitu cpeanee apudmeru-
YECKOE DJIEMEHTOB KaXJOM €€ NUaroHaau, napauieibHOW TJIaBHOUM (HayuHas C
OJTHODJICMEHTHOM JHaroHaimu A1y ).

Matrix85. lana kBamparHas Matpuna A nopsinka M. Haiitu cpennee apudmernye-
CKOE DJIEMEHTOB Ka)XJOW €€ JuaroHaly, MapaiebHON MoOoYHON (HauMHas ¢
OJIHORJIEMEHTHOU AuaroHasu Ai,1).

Matrix86. /lana kBagparnas matpuiia A nmopsiaka M. HaiiTh MUHMMAaIbHBIA 3JIEMEHT
JUISL KaKI0W €€ JuaroHayid, napajijiebHON IJIaBHOM (HauMWHAs C OJHORJIEMEHT-
HOM auaroHanu Aim ).

Matrix87. Jlana kBampatHas matpuiia A mopsiaka M. Haiith MakcHManbHBIA 3J1e-
MEHT JIJIsl KaXJIOW ee JuaroHaju, NnapauiebHON MmoOoYHOM (HauMHasi ¢ OJHO-
AJICMEHTHOM JuaroHam A1,1).

Matrix88-. [lana xBagpatHas Marpuia nopsaka M. OOHYIUTh 3JIEMEHTHI MaTpPHIIbI,
JIe)KAIIUE HUKE TJIABHOW JUArOHaJd. Y CIIOBHBIM OINEPATOpP HE MCHOJIb30BaTh.

Matrix89. Jlana kBaapaTHas maTpuia nmopsaka M. OOHYIUTE JIEMEHTBI MATPHIIBI,
JIeXkKaIue Bbllie MOOOYHON JuaroHayiv. Y CIOBHBINA ONEpaToOp HE UCTIOJIb30BATh.
Matrix90. [ana xBaapaTHas marpuna mopsiaka M. OOHYJIUTE 3JE€MEHTBI MaTpH-
1bl, JIeKAIMe Ha MOOOYHOM JMAaroHajaud U HUXKE Hee. Y CIOBHBIM omepaTrop He

UCTIOJIb30BaTh.
Matrix91. Jlana kBaapaTHas marpuia nopsaka M. OOHyJNIHUTH 3JEMEHThI MaTpH-

Ibl, JISKAIIME HA TJIAaBHOW JUArOHalld W BBIIIE HEE. YCIIOBHBIM OIEpaTOp HE
HCIIOJIb30BAaTh.

Matrix92. Jlana kBaapaTHas Marpuia mnopsaka M. OOHyJNIHUTh 3JEMEHTbI MaTpH-

IbI, JIeXKAIIUe OJHOBPEMEHHO BBIIIE TJIABHOM JUArOHAJIM W BBIIIE MOOOYHOU
JAArOHAJIA. Y CJIOBHBIN OIEPATOP HE UCIIOIb30BATh.

Matrix93. Jlana kBaapaTHas marpuia nopsaka M. OOHyJIHUTh 3JEMEHTbI MaTpH-

b, JIeXKalMe OJHOBPEMEHHO BBIIIEC TJIaBHOW JUAroHaJM U HIDKE MOOOYHOMU
JAArOHAJIA. Y CJIOBHBIN OIIEPATOP HE UCIIOIb30BaTh.

Matrix94. Jlana xBaapaTHas marpuia nopsiaka M. OOHYJIUTh 3JIEMEHTBI MATPHIIBL,

JeKallre OJHOBPEMEHHO HUKE IVIABHOM JMaroHay (BKIJIIOYAs 3Ty JUArOHajb)
M BBIIIC TOOOYHOW NHAroOHAIM (TaKKe BKJIIOYAs 3Ty IWArOHAJb). Y CIOBHBIM



orepaTop He UCIOIb30BATh.

Matrix95. /lana xBaapaTHas marpuia nopsika M. OOHYJIUTh 3JIEMEHTBI MaTPHIIBI,
Jexale OJHOBPEMEHHO HMKE TJIABHOM JMaroHainu (BKJIOYas 3Ty JUaroHab)
U HIDKE MOOOYHOM MuaroHanu (TakXe BKIIOYas ATy JUAroHajb). Y CIOBHBIM
OIepaTop HE UCIOIb30BATh.

Matrix96. /lana kBampatHas marpuia A mopsaka M. 3epkalibHO OTpa3uTh ee dJie-
MEHTBHI OTHOCHTEJIHHO TJIaBHOW AWAroHau (IMPU 3TOM DJIEMEHTHI TJIABHOW JUa-
TOHAJIM OCTAaHYTCS Ha TMPEKHEM MECTe, DJIEMEHT A2 TMOMEHSETCS MECTaMHu
¢ Ag 1, amemeHnT A1,3 — ¢ Az 1 U T. 11.). BcioMoraTenbHy0 MaTpuily HE UCHOJIb-
30BaTh.

Matrix97. /lana kBaapatHas matpuiia A mopsaka M. 3epkaibHO OTpasuTh €€ diie-
MEHTBI OTHOCHUTEJIbHO MOOOYHOW JuaroHaigu. (IpU 3TOM 3JIEMEHTHI MOOOYHOM
JMaroHajgu OCTaHYTCA Ha MPEKHEM MECTE, dJIEMEHT Ai,1 MOMEHSETCS MECTaMu
¢ Aum , aneMeHT Az — ¢ Aw-1,m ¥ T. A.). BecmomoraTtenbHyto MaTpuily He
WCITIOJIb30BATh.

Matrix98. Jlana kBagpatHas Matpuma A nopsaka M. ITosepuyth ee Ha yrom 180°
(mpu sTOM »HnemeHT Ai1 moMmeHsieTcs MectamMu ¢ Awmwm, dJIeMeHT A —
¢ Avm-1 1 T. 11.). BecmoMorarenbHyto MaTpHIly HE HUCIOIb30BaTh.

Matrix99. /lana xBagpatHas maTtpuiia A mopsaka M. IToepHyTh ee Ha yroa 90° B
MTOJIOKUTEIIPHOM HAIMPaBJICHWH, TO €CTh MPOTHUB YAaCOBOW CTpENKH (IIPU ATOM
anemeHT A1 mepeiiaer B Awn,1, 25eMeHT Av,1 — B Avv U T. 11.). Benomora-
TEIHHYIO MaTPHITy HE UCTIOJIb30BaTh.

Matrix100. Jlana kBagpatHas matpuiia A mopsiaka M. TlosepHyTs ee Ha yrom 90°
B OTPHIIATEIIBHOM HAIMPABIIEHUU, TO €CTh M0 YACOBOM CTpeNke (MpU ITOM 3Jie-
MeHT Ai,1 mepeiner B Aim , aneMeHT A,y — B Aum U T. 1.). BermoMmoraTess-
HYIO MaTpHILy HE UCITOIH30BATh.

12 CumMBOIbI U CTPOKMU

[Ipu BeIMOTHEHUY 33JaHU HA 00pabOTKY PYCCKUX OYKB MOXHO CUMUTATh, YTO
OyKkBa «&» B HCXOJHBIX CTPOKOBBIX IaHHBIX OTCYTCTBYET.
CumBonbl n nx Kkogbl. DopmMupoBaHme CTPOK

Stringl. Jlan cumBon C. BriBecTH ero koo (To €CTh HOMEp B KOAOBOU TaOJHIIE).

String2. lano nenoe uncino N (32 < N < 126). BeiBecTi CUMBOJI C KOJIOM, PaB-

HBIM N.

String3. [lan cumBou C. BriBecTH aBa CHMBOJIA, TIEPBBIA M3 KOTOPHIX MPEIIIECTBYET

cuMmBosly C B KOZOBOM Tabmuile, a BTOpo# cienyer 3a cuMmBojiom C.

String4. Jlano nenoe unciio N (1 < N < 26). BeiBectt N nepBbIX nponuchbix (TO



€CTh 3arjaBHbIX) OyKB JATUHCKOIO ajdaBuTa.

String5. Jano nenoe unciao N (1< N < 26). Beisectu N mocneauux cmpounwix (To
€CTh MAaJICHbKUX) OYKB JAaTHHCKOTO ajdaBuTa B OOpaTHOM MOpPSAKE (HAuyWHAS
C OYKBBI «7»).

String6. /lan cumBoa C, n3o0Opakaromuii U py win OyYKBY (JIATHHCKYIO WM PYC-
cky10). Eciim C m3o0paxaeT mudpy, To BeiBecTd cTpoky «digit», ecnm matuH-
CKYI0 OyKBY — BBIBECTHU CTPOKY «lat», €Clii PyCCKYIO0 — BBIBECTH CTPOKY «TUS».

String7. Jlana Hemycrasi cTpoka. BBIBECTH KOJIBI €€ TIEPBOTO U MOCIICTHETO0 CUMBOJIA.

String8. Jlano menoe yuciio N (>0) m cumBon C. BriBectn crTpoky mmuHbl N,
KOTOpasi COCTOUT U3 cuMBOJIOB C.

String9°. Jlano uerHoe umcio N (> 0) m cumBomer C; u Cz. BeiBecTu CTpOKy
el N, KoTOpas coctouT M3 depemnyronuxcs cumBoioB Ci1 m Cz, HaumHas
c Cy.

String10°. Jlana ctpoka. BeIBeCTH CTpOKY, COJIEpIKaIIyIO T€ & CHMBOJIBI, HO pac-
MI0JIO)KEHHBIE B 0OpAaTHOM TIOPSJIKE.

Stringll. /lana Hemycrtas cTpoka S. BbIBecTH CTpOKY, COACPIKAIIYIO CUMBOJIBI CTPO-
KM S, MEXITy KOTOPBIMHU BCTaBJICHO 10 OJTHOMY TIPOOEITy.

String12. [lana uenycras crpoka S u memoe yuciao N (> 0). BeiBectu ctpoky, co-
JIEpIKaIyI0 CUMBOJIBI CTPOKH S, MEXKITy KOTOPbIMU BCTaBiieHO Mo N CHUMBOJIOB
«*» (3Be37104UKa).

MocmBONbLHLIM aHaNuU3 U NpeodpasoBaHue CTPOK.
CTpoKu n yucna

String13. Jlana ctpoka. IloacunTaTth KOJIMYECTBO COACPIKAIIMXCS B HEH 1.

String14. Jlana ctpoka. [logcunTaTh KOJIMYECTBO COJACPKAIMUXCS B HEH MPOMUCHBIX

JATUHCKHUX OYKB.

Stringl5. [lana ctpoka. Ilogcuutars 0OINEEe KOJHUUECTBO COACPIKAIIMXCS B HEH

CTPOYHBIX JJATUHCKUX U PYCCKUX OYKB.

String16. Jlana ctpoka. [IpeoOpa3zoBaTh B HEil BCe MPOMMCHBIC JAaTHHCKUE OYKBBI B

CTPOYHBIE.

Stringl7. Jlana ctpoka. IlpeoOpa3zoBaTh B Heil Bce CTpOUHbIC OYKBBI (KaK JIaTHH-

CKHE, TaK U PYCCKHE) B MPOIMUCHBIE.

Stringl8. Jlana ctpoka. IIpeoOpa3oBath B Hell Bce CTpOUYHbIC OYKBBI (KaK JIaTHH-

CKHE, TaK U PYCCKHE) B MPOIHUCHBIC, a MPOMUCHBIE — B CTPOYHBIE.

Stringl9. /lana crpoka. Eciau oHa mpeacTaBisieT co0O#l 3amuch LEI0ro 4ucia, TO

BBIBECTH 1, €CJIM BEIIECTBEHHOrO (C JpPOOHON YacThi) — BBIBECTU 2; €CIIH
CTPOKY HeIb3sl Ipeo0pa3oBaTh B unciio, To BeiBecTH (. Cunrtath, 9TO IpoOHAS
YacTh BEILIECTBEHHOI'O 4YHUCIa OTAEISETCS OT €ro ILeJoW 4YacTH JIeCSITUYHOM



MOYKOU «.».

String20. JlaHo 1ea0e MOJOKUTEILHOE YHCI0. BRIBECTH CHMBOJIBI, H300pakaroIime

1dpeI 3TOTO YKcIa (B OPSIIKE CJIEBa HAMPABO).

String21. JlaHo 1eoe MOJIOKUTEIILHOE YHCI0. BhIBeCTH CHMBOITBI, M300paKaromiye

1 dpe1 ATOTO YKMCa (B MOPSIIKE CIIpaBa HAJIEBO).

String22. Jlana ctpoka, m3o0pakaromias IejIoe IOJIOKUTEIbHOE YUCio. BeiBecTn

cymMmy mudp 3TOTo Yncia.

String23. Jlana ctpoka, wu3oOpakamomas apupMETHUYECKOE BBIPaKEHHE BHA

«<mudppa> F<uuppa> x . <mudpa>», rIe HaA MECTe 3HAKA ONepaluu «t»
HaXOAMUTCA CUMBOJ «+» WM «—» (Hampumep, «4+7- 2 8»). BriBecTu 3Haue-
HUE JIAaHHOTO BhIpaKEeHUS (1[€JI0€ YUCIIO).

String24. lana ctpoka, m300pakaromas JBOUYHYIO 3aIllUCh IIEJIOr0 IOJOKUTEIb-

HOTO 4uMclia. BeiBecTu CTPOKY, H306pa>1<a}0111y}0 ACCATUYIHYIO 3aIIMCh 9TOI'O 7KC
quciia.

String25. [ana ctpoka, n300paXkaromias JeCATHYHYIO 3aIHCh IENIO0TO TOJI0KHUTEIh-

HOTO 4ymuciaa. BeiBecTn CTPOKY, 1/1306pa>1<a}0n1y}0 ABONYHYIO 3aIIUCbhb 3TOI'0 KC
qucia.

O6paboTKa CTPOK C NOMOLLbIO CTaHAAPTHbLIX PYHKLMA.
NMowuck n 3ameHa

B 3anmaHusix, CBSI3aHHBIX C MOUCKOM M 3aMEHOM MOJCTPOK, MOXHO CUHTATh,
YTO WUCXOJHAs CTPOKA HE COJEPKHUT NepeKpuléaroumuxcsi BXOXKICHUN TpeOyembIx
noactpok. B 3amanusix String32, String35 u String38, kpome 3TOro, MOXKHO TaKKE
cuMTaTh, yTo ynaienue (B String32 u String35) wnm 3amena (B String38) moboro
BXOXKJICHUSI MOJCTPOKM HE MPUBEAET K MOSIBJICHUIO B CTPOKE HOBbIX BXOXKIACHUU
JAHHOU MOJACTPOKH.

String26. lano menoe umcio N (> 0) u crpoka S. IlpeoOpa3oBaTh CTpOKy S B
ctpoky muuHbl N creayromum o0pa3oM: eciu JjuHa cTpoku S 6ombine N, To
OTOpPOCHUTBH MEPBbIE CUMBOJIBI, €CIIH JUIMHA CTPOKU S MeHblIe N, To B ee Havaso
700aBUTH CUMBOJIBI «.» (TOYKA).

String27. Jlansl nensie nosioxutenababie yncaa N 1 u N 2 u crpoku S1 u Sq. Ilo-
JYyYUTh U3 3TUX CTPOK HOBYIO CTPOKY, cojaepkamryio mepBbie N 1 CHMBOJIOB
cTpoku S1 ¥ nocienHue N2 CUMBOJIOB CTPOKH Sg2 (B YKa3aHHOM MOPSIKE).

String28. Jlan cumBoa C u cTpoka S. YIBOUTH Kaxkaoe BXoxkacHHe cuMBoia C B
CTPOKY S.

String29°. Jlan cumBoa C u ctpoku S, So. [lepen kaxapiM BXoxaeHHeM cuMBoia C
B CTPOKY S BCTaBUThH CTPOKY So.



String30. Hdan cumBon C u ctpoku S, So. Ilocie kaxkgoro BxoxaeHusi cumpoia C
B CTPOKY S BCTaBUTb CTPOKY So.

String31. Jlansl ctpoku S 1 So. [TpoBepuTh, COMEPIKUTCS JIM CTPOKA So B CTPOKE S.
Ecnu conepxurcs, To BbIBECTH TRUE, €CJIM HE COAEPKUTCS, TO BEIBECTH FALSE.

String32. Jlausl ctpoku S u So. HallT KOJIMYECTBO BXOXKACHUN CTPOKH So B CTPO-
Ky S.

String33. [anbl cTpoku S u So. YIalnuTh U3 CTPOKH S MEPBYIO MOJCTPOKY, COBIIA-
naroinyto ¢ So. Eciam coBmajmaroomux mojacTpoK HET, TO BBIBECTH CTPOKY S 0e3
U3MEHECHUM.

String34. Jlaubl ctpoku S U So. YIadWTh M3 CTPOKHA S TOCIEIHION IOJCTPOKY,
coBmajaronryo ¢ So. Eciam coBmagarommx mojCTPOK HET, TO BHIBECTH CTPOKY S
0e3 U3MEHEHHMIA.

String35. laubl ctpoku S ¥ So. YIaiIuTh M3 CTPOKH S BCe MOJCTPOKH, COBIAja-
foe ¢ So. Ecim coBmamaromux MOACTPOK HET, TO BBIBECTH CTPOKY S 0e3
U3MEHECHUM.

String36. Jlausr ctpokm S, S1 m S2. 3aMEHUTH B CTPOKE S TEPBOE BXOXKJICHHE
CTPOKH S1 Ha CTPOKY Sg.

String37. Jlausl ctpoku S, S1 U S2. 3aMEHHTH B CTPOKE S TOCJCIHEE BXOXKICHHE

CTPOKH S1 Ha CTPOKY Se.

String38. [lanbl cTtpoku S, S1 U S2. 3aMEHHUTh B CTPOKE S BCE BXOXKJICHUS CTPOKHU St

Ha CTPOKY Sg.

String39. Jlana ctpoka, cojep)kaimias 1Mo KpallHEH Mepe OJWH CHMBOJI Tpodera.

BriBecTH MOJCTPOKY, PACMOIOKEHHYIO MEX]Y MEPBbIM U BTOPBIM IMPOOEIOM
UCXOAHOM cTpokH. Eciu cTpoka comepXUT TOJIbKO OAMH MPOOEN, TO BBIBECTH
IIYCTYIO CTPOKY.

String40. /lana ctpoka, coaepikalias o KpaiHe# Mepe OJMH CUMBOJ mTpodena. Boi-

BECTU MOJCTPOKY, PACHOJIOKEHHYIO MEXAY MEPBBIM U MOCIEAHUM MPOOEIoM
UCXOAHOM cTpokH. Eciu cTpoka comepXUT TOJIBKO OAMH MPOOEN, TO BBIBECTH

YCTYIO CTPOKY.

AHanu3 u npeobpasoBaHue CIIOB B CTPOKe

Bo Bcex 3alaHUAX JAaHHOT'O IIYHKTaA IPCAIOoIaracTtcs, 4TO0 MCXOAHBIC CTPOKH

SABJIIAOTCA HCIIYCTBIMHU M HC COACPIKAT HAYAJBbHBIX MU KOHCYHBIX HpO6GJ’IOB.

String41°. Jlana cTpoka, COCTOSIIAs M3 PYCCKUX CJIOB, pa3eICHHBIX IpoOeiaMu

(OIHMM WJIM HECKOJIbKMMHM). HaliTh KOJIMYECTBO CJIOB B CTPOKE.

String42. /lana cTpoka, CoOCTosIIas U3 PYCCKUX CIIOB, HAOpAHHBIX 3arjaBHBIMU OYK-

BaMM M Pa3AeJICHHBIX TpoOenamu (OJTHUM WM HECKOJIbKkuMU). Halitu konmmde-
CTBO CJIOB, KOTOpblE HAUMHAIOTCA M 3aKAaHYMBAIOTCS OJIHOM U TOMU k€ OYKBOW.



String43. [lana ctpoka, cocTosilias W3 PYCCKUX CIIOB, HaOpaHHBIX 3arjlaBHBIMHU

OykBaMH M pa3felIeHHBIX IpobOenaMu (OAHUM MM HecKoJbkuMHu). Haiitu ko-
JMYECTBO CJIOB, KOTOPBIE COEPAKAT XOTS Obl OJIHY OYKBY «A».

String44. Jlana cTpoka, COCTOsAIIAas M3 PYCCKUX CJIOB, HAOpaHHBIX 3arIaBHBIMH

OykBaMU U pa3JieleHHBIX MpoOenamu (OJHUM WIM HecKoJibkuMmu). Haiftu ko-
JMYECTBO CJOB, KOTOPBIE COAEPKAT POBHO TPU OYKBBI «A».

String45. Jlana cTpoka, cocTosias U3 PYCCKHX CJIOB, pa3e/IeHHBIX IpoOeiaMu

(oIHMM WM HEcKOJIbKUMHM). HallTu IIMHY caMOro KOpOTKOTO CJIOBA.

String46. Jlana cTpoka, COCTOSINas M3 PYCCKHUX CJIOB, pa3e/IeHHBIX IpoOeiaMu

(oIHMM WJIM HECKOJIbKMMHM). HallTu JyiMHYy caMoro JJIMHHOTO CJIOBA.

String47. Jlana ctpoka, cocTrosiias M3 PYCCKHX CJIOB, Pa3/ICICHHBIX MpoOeraMu

(OIHMM WM HECKOJBKUMHM). BBIBECTH CTpOKY, COAEpIKallyl0 3TH K€ CIJIOBa,
pa3zieJIEeHHbIE OJTHUM CHUMBOJIOM «.» (TOUKa). B KOHIIE CTPOKH TOUKY HE CTaBUTb.

String48. /lana cTpoka, COCTOsIIast U3 PYCCKUX CJIOB, HAOPaHHBIX 3arjaBHBIMH OYK-

BaMU M Pa3JelICHHbIX Mpolenamu (0JHUM Wi HeckoibkuMu). [IpeobpazoBarh
Ka)KJI0€ CJIIOBO B CTPOKE, 3aMEHUB B HEM BCE IOCIEAYIOIINE BXOXKICHUS €ro
nepBoi OYKBbI Ha CUMBOJ «.» (Touka). Hampumep, cioBo «MUHUMYM» Ha-
1o npeodpazoats B «MUHI.Y.». KomnyecTBo mpoOenoB Mexay cloBaMU HE
U3MEHSATb.

String49. /lana cTpoka, cocTosmas U3 PyCCKUX CJIOB, HAOPaHHBIX 3arjaBHBIMH OYK-
BaMM M Pa3eIeHHbIX Mpodenamu (0HUM Wi HeckoibkuMu). [IpeobpazoBarh
Ka)KJJ0€ CJIOBO B CTPOKE, 3aMEHHUB B HEM BCE MPEABIAYIINE BXOXKJIEHUS €ro
nocyienHerd OyKBbl Ha CUMBOJ «.» (Touka). Hampumep, cioo «MUHUMYM»
Hazo mpeobOpaszoBath B «. MHU.YM». KonnuectBo mpoOeioB Mexy CIOBaMH
HE U3MEHSTh.

String50. Jlana ctpoka, cocrosiasi W3 PYCCKHX CIIOB, Pa3/ICICHHBIX MpoOeraMu
(OmHUM WM HECKOJbKUMHM). BBIBECTH CTpOKy, coaepxallylo 3TH e CJIOBa,
pa3JiesieHHbIe OJTHUM IPOOETIOM M PACIIOJIOKEHHbIE B OOPATHOM MOPSIKE.

String51. [lana ctpoka, cocTosilias W3 PYCCKUX CIIOB, HaOpaHHBIX 3arjlaBHBIMHU
OykBamMu U pa3eiCHHBIX MpoOeraMu (OJHUM WIM HECKOJbkuMH). BriBectu
CTPOKY, COJIEpKAlIlyt0 3T K€ CJIOBA, pa3AeICHHbIE OJIHUM MPOOEIOM U pacrio-
JIO’)KEHHBIE B alI()aBUTHOM TIOPSJIKE.

String52. Jlana cTpoka-npeaioskeHne Ha pPycckoM si3bike. IIpeoOpa3oBath CTPOKY
TaK, 4TOOBI KaXXJI0€ CJIOBO HAUMHAJIOCH C 3arjaBHOW OykBbl. C08oM CUUTATh
Ha0Op CMMBOJIOB, HE COJIep KAl TPOOETIOB U OIrpaHUYCHHBIN MpoOeTaMu WiH
Ha4YaJIOM/KOHILIOM CcTpoku. CioBa, He HauMHAIOUIMECS ¢ OYKBBbI, HE U3MEHSTb.

String53. Jlana cTpoka-npeaiokeHne Ha PyccKkoM si3bike. [loacuuTaTh KOJIMYECTBO
COJIEpIKaIINXCS B CTPOKE 3HAKOB MPEMMHAHUS.

String54. lana ctpoka-TnpeaioKeHre Ha PyCCKOM si3bike. [loncunTaTh KOJUYECTBO



COJIEPIKAIINXCS B CTPOKE TJIACHBIX OYKB.

String55. Jlana cTpoka-npeyIoKEHHEe Ha PYCCKOM si3bIke. BhIBecTH caMoe JUIMHHOE
CIIOBO B MpEMJIOKEHUU. ECIu TakuX CJIOB HECKOJIBKO, TO BBIBECTH IEPBOE U3
Hux. Crnoséom cuyuTaTh HA0Op CHMBOJIOB, HE COJAEpKAIIUM MPOOENOB, 3HAKOB
NpeNMHaHUusl U OTPaHWYEHHBIA mpoOenamu, 3HaKaMH TPENWHAHUS WU Hada-
JIOM/KOHIIOM CTPOKH.

String56. /lana cTpoka-npeiokeHrue Ha PYCCKOM sI3bIke. BBIBECTH camoe KOpOTKOE
CJIOBO B MpeayiokeHuu. EciaM Takux CIIOB HECKOJBKO, TO BBIBECTH TOCIICIHEE
u3 HuX. Crnogom cUMTaTh HAOOP CHMBOJIOB, HE COJAEPIKAIINN MPOOETOB, 3HAKOB

MpPENUHAHUS W OrpaHUYECHHbIA mpoOenamMu, 3HAKaMH [pPENUHAHUAS WU

HAYaJIOM/KOHIIOM CTPOKH.
String57. Jlana cTpoka-npeioKeHue ¢ H30BITOYHBIMU MPOOCIIaMH MEXKIY CJIOBa-
Mmu. [IpeoOpa3oBaTh ee Tak, 4YTOOBI MEXIAY CJIOBaMHU ObLT POBHO OAWH IpoOe.

dononHuTenbHble 3aaaHUA Ha 06p860TKy CTPOK

String58. [lana ctpoka, conepikalas noiHoe umsi (atiia, TO €CTh UMsS JHCKa,
CIIMCOK KaTajioroB (MyTbh), COOCTBEHHO UMS U paclIMpeHue. BeinenuTs u3 3Toi
CTpOKH uMs (aiina (6e3 paciIpeHus).

String59. [lana ctpoka, couepkamias noiHoe umsi (aiiia, TO €CTh UMS JHCKa,
CIMCOK KaTajioroB (IIyTh), COOCTBEHHO UMS M paciivpeHue. BoiienuTs u3 31oit
CTpOKHU pacirpenue Qaina (0e3 mpeaecTBYONe TOUKH).

String60. Jlana cTtpoka, coaepikaiias mojHoe uMs (aina. Beiaenuts U3 3Tol CTpO-
KM Ha3BaHHE MEpBOro karanora (0e3 cuMBOJIOB «\»). Eciu daiin comepkurcs
B KOPHEBOM KaTajore, TO BBIBECTH CUMBOI « \ ».

String61. /lana ctpoka, coaeprkariias mojiHoe uMs Qaitia. Beigenuts u3 31oi cTpo-
KM Ha3BaHWE MocjeaHero karauora (6e3 cumBosioB «\»). Ecim ¢aitn conep-
KHUTCSI B KOPHEBOM KarTajiore, TO BBIBECTH CHUMBOJI «\».

String62. Jlana cTpoka-npenyiokeHne Ha pycCKOM si3bIke. 3amm@poBaTth ee, BBIOJ-
HUB IUKIUYECKYIO 3aMEHY Ka)KJoi OYKBBI Ha CJIEIyIOIIyI0 3a Hel B andaBuTe
U COXpPaHUB MPHU 3TOM peructp OykB («A» mepeiaeTr B «by», «a» — B «O», «b»
— B «B», «1» — B «a» u T. 1.). bykBy «&» B andaBuTe HE YUUTHIBATH («E»
JOJDKHA TIEPEXOJUTh B «OK»). 3HAKU MpENUuHaHUs U MpoOesibl HE U3MEHSTh.

String63. [lana ctpoka-npemioxkeHne Ha pycckoM si3bike u uncio K (0 < K < 10).
3amugpoBaTth CTPOKY, BBIINOJHUB LUKIWYECKYIO 3aMEHY KaxJoW OyKBbI Ha
OYyKBY TOTO K€ PETHUCTpPa, PACIIONIOKEHHYIO B andaBute Ha K-if TO3UIMH MocIie
mudpyemoit OykBbl (Harpumep, 1t K =2 «A» nepeiaer B «B», «a» — B «B»,
«b» — B «I'», «1» — B «O» U T. 1.). BykBY «&» B andaBute He yUUTHIBATh, 3HAKU
npenuHaHus U NpoOeibl HE U3MEHSATD.

String64. Jlano 3ammdpoBaHHOE TPEUIOKECHHE HA PYCCKOM SI3bIKE (CIOCO0 mud-



poBaHHs ONMHCaH B 3amaHuu String63) u komooe cmemenne K (0 < K < 10).
Pacmmdposats npemioxeHue.

String65. [lano 3amm@poBaHHOE TPEUIOKECHHE Ha PYCCKOM sI3bIKe (crocod mmdpo-
BaHMsI ONMHKCAH B 3amannuu String63) u ero pacmmdpoBaHHbIN TIepBhIiA cuMBoII C.
Haiitn komoBoe cmemnenne K u pacmmdpoBarh MpeioKeHHe.

String66. Jlana crpoka-nipemiokeHue. 3amudpoBaTh €€, IMOMECTUB BHaJalle BCe
CUMBOJIBI, PACIIOJIOKEHHBIE Ha YETHBIX MO3UIUAX CTPOKH, a 3aTEM, B 00OpaTHOM
MOPSIIKE, BCE CHMBOJIBI, PACTIONOKCHHBIC HAa HEUETHBIX MO3UIUAX (HAIpUMED,
ctpoka «IIporpammay mpeBpatutcs B «pramampoll»).

String67. Jlano mpeiokenue, 3amu@poBaHHOE O MPaBUITy, OMMCAHHOMY B 3aj1a-
Huu String66. Pactn@poBats 310 npeaioxKeHue.

String68. ana ctpoka, coaepkamias udpsl U CTPOYHBIC JTaTUHCKUE OykBbI. Ecim
OYKBBI B CTPOKE YIOPSIOYEHBI MO andaBuTy, TO BbiBecTH (; B MPOTHBHOM
Clly4ae BBIBECTH HOMEp MEPBOTO CUMBOJIA CTPOKH, HAPYIIAIOMIETO al(haBUTHBIHA
HOPSIOK.

String69. [lana ctpoka, copepikarias JIATHHCKHE OYKBBI U Kpyrible ckoOku. Ec-
JU CKOOKHM pacCTaBlICHBI MPABHIBHO (TO €CTh Ka)XJOH OTKPHIBAIOIIEH COOT-
BETCTBYET OJ[HA 3aKphiBaroias), To BeiBecTH 4ucio 0. B mpotuBHOM ciydae
BBIBECTH WJIM HOMEP MO3UIIMHU, B KOTOPOH pacIoyioskeHa nepsasi omudovHas 3a-
KpbIBaroIas ckoOKa, UK, €CJIM 3aKphIBAIOIIUX CKOOOK HE XBaTaeT, unuciio —1.
String70°. Jlana crpoka, cojepkamasi JIATHHCKHE OYKBBI M CKOOKM TpeX BH-
10B: «()», «[]», «{}». Ecnu ckoOku paccTaBieHbI MPABUIBLHO (TO €CTh KaXKIOM
OTKPBIBAIOIIECH COOTBETCTBYET 3aKphIBaroIas ckoOKa TOTO K€ BHA), TO BHIBE-
cty yucio 0. B mpoTuBHOM cilydae BBHIBECTU HJIM HOMEpP IMO3HIIMH, B KOTOPOU
pacroJiokeHa IepBasi OIIMOOYHas CKOOKa, WJIM, €CJIM 3aKPBIBAIOIINX CKOOOK
HE XBaTaeT, yucio —1.

13 CocTaBHble TUMbI AAHHbLIX B npoueaypax u pyHKUusX

B kaxmom 3amaHuy JaHHOTO pasnaena TpeOyeTcs OonMcarh MpOoIenypy WIH
(GYHKIIMIO M 3aT€M HCIOJIb30BaTh €€ sl 00pabOTKM MCXOJHBIX AaHHBIX. Bce mapa-
METPBI JTF000U yHKyuu CAUTAIOTCS BXOTHBIMU. {1151 npoyedyp Bcerna yka3bIBaeTCs,
KaKue mapaMeTphl SIBISIOTCS BBIXOJHBIMHU (MJIM OJTHOBPEMEHHO BXOJHBIMHU U BBIXOJ-
HBIMH); €CJIM O BHJIC TlapaMeTpa Mpoleaypbl HUUYETO HE CKa3aHO, TO OH CUUTACTCS
BXOIHBIM.

O.qumeprle n AByMepHblieé MaCCUBbI

[Ipyn BBOJIE MCXOAHOTO MaccHBa BHauaje CIEAyeT BBECTH €ro pasmep (0JHO
YUCJIO I OJTHOMEPHBIX MAaCCHBOB, JIBA YHCJIA — KOJUYECTBO CTPOK U CTOJIOIOB —



JUISl ABYMEPHBIX MAaCCUBOB-MATpPHI]), & 3aTEM — BCE €r0 SJIEMEHTBHI.

Ecnu B 3a7aHuu SIBHO HE yKa3bIBaeTCs pasMep OAHOMEPHOTO MAacCHBA, SIBIIS-
IOILIErocs MapaMeTpoM MPOUEAYphl WM (PYHKIUHU, TO MPEIAINOJIAraeTcsi, 4To 3TOT
pasMep MOXeET M3MEHATbCs B mpeaenax ot 1 mo 10. JInsg nByMepHBIX MacCUBOB-
MaTpHUI] MPENOJIaraeTcsi, 4YTO YHCIO UX CTPOK U CTOJOIIOB MOXKET MEHAThcs oT 1
no 10. MHaeKkchl HayalabHBIX AJIEMEHTOB KaK OJHOMEPHBIX, TaK U ABYMEPHBIX Mac-
CHBOB BCEr/la CYUTAIOTCS PaBHBIMH 1.

[Ipu ommcanum Tporeayp, BBHITOJHSIONIMX MpeoOpa3oBaHUE MacCHuBa, HE Cle-
IyE€T UCIOJIb30BATh BCIIOMOTaTEIbHBIN MAaCCHUB TOT'O KE pa3Mepa.

Paraml:. Onucate ¢yskiuto MinElem(A, N ) menoro Tuma, HaxOmsIIyH0O MHHU-
MaJIbHBINA 3JIEMEHT liefourcieHHoro maccuBa A pasmepa N. C momoibio 3Toi
GYHKIIMM HaTH MHUHHMalIbHBIE >JeMeHThl MaccuBoB A, B, C pasmepa Na,
Ns, Nc¢ COOTBETCTBEHHO.

Param2. Omucars pyskiuio MaxNum(A, N ) menoro tuma, HaXOJSAUyI0 HOMEP
MaKCHMAaJIBHOTO 3JIEMEHTa BellecTBeHHOro maccupa A pasmepa N. C momoiibio
9TON (PYHKIIMM HAWTH HOMEpa MaKCHMAJIbHBIX 3JIeMEHTOB MaccuBoB A, B, C
pazmepa Na, Ng, Nc cooTBeTcTBEHHO.

Param3. Omucats npornenypy MinmaxNum(A, N, NMin, NMax), Haxozsirymo Ho-
Mepa MUHMMAJIBHOTO M MAaKCHMAaJILHOTO 3JIEMEHTa BEIIECTBEHHOTO MaccuBa A
pasmepa N. Boixogneie mapamerpsl nenoro tuma: NMin (Homep MUHUMAaIBHO-
ro sneMenta) 1 NMax (Homep MakcumanbHOTO 35ieMeHTa). C MOMOIIBIO ATOM
poLeypbl HAWTH HOMEPA MUHUMAIbHBIX U MaKCUMAJbHBIX AJIEMEHTOB Mac-
cuBoB A, B, C pasmepa Na, Nz, Nc¢ cooTBeTCTBEHHO.
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Param4. Onucarts nponenypy Invert(A, N ), MEHAIONIYI0 MOPSAOK CIEIOBAHUS dJie-
MEHTOB BEIIECTBEHHOTO MaccuBa A pazmepa N Ha MPOTHUBOMONOXKHBIN (uHEEp-
mupogarue MaccuBa). MaccuB A SIBISIETCS BXOJHBIM W BBIXOJHBIM TapaMeT-
pom. C moMoIIbI0 3TOW TpOIEeaAypbl HHBEpTUpOBaTh MaccuBbl A, B, C pa3me-
pa Na, Ng, N¢ COOTBETCTBEHHO.

Param5. Onwmcats nporeaypy Smoothl(A, N ), BEIMONHSIONIYIO cenadicusarue Be-
necTBeHHOTO MaccuBa A pasmepa N cienyrommmM oOpa3oM: d1eMeHT Ak 3aMe-
HSETCS Ha cpeaHee apudmeTndeckoe MepBbiX K UCXOMHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A sBIIsieTCS BXOJHBIM M BBIXOAHBIM MapameTpoM. C mOMOIIBIO
ATOW MPOIEAYPHI BHIIOJHUTH MATUKPATHOE CTIAXWBAaHWE JAHHOTO MaccuBa A
pasmepa N, BBIBOIS Pe3yJIbTAThl KaXKIOTO CTIaKHBAHU.

Param6. Onucarts nporeaypy Smooth2(A, N ), BRIIONHSIONIYIO cenaxcusarue Be-
mecTBeHHOro MaccuBa A pazmepa N cienyrommuM oopa3oM: 3JieMeHT A1 HE U3-
mensieTcs, aneMeHnT Ax (K = 2, .. ., N) 3aMeHsieTcs Ha TIOJIyCyMMY MCXOHBIX
aneMeHTOB Ax-1 u Ax. MaccuB A sBIIsIETCSI BXOJHBIM U BBIXOJHBIM TTapaMeT-
poM. C TOMOIIIBIO 3TOM MPOIEAYPHI BBITOJTHUTH MATHKPATHOE CTIIAXKUBAHHE
nanHoro maccua A pasmepa N, BBIBOS pPe3yIbTaThl KAKIOTO CTJIaXKUBAHHUS.

Param7. Onucars nponeaypy Smooth3(A, N ), BEINOJHSAIONIYIO cenajxcuéarue Be-
niecTBeHHOro mMaccuBa A pasmepa N crienyromuM o0pa3oM: KaXKIbI 3JIEMEHT
MAacCHBa 3aMEHSETCS Ha €ro cpefHee apu(PMeTHUeCKoe C COCETHUMHU DJIEMEH-
TaMu (TIPH BBIYUCIICHUH CPEIHEr0 apu(METHUIECKOTO HUCIIONB3YIOTCS UCXOOHbLE
3HAYEHUS COCEIHHMX AJIEMEHTOB). MaccuB A SBJISIETCS BXOJHBIM M BBIXOJIHBIM
napameTpoM. C MOMOIIBIO 3TON MPOLEAYPHI BHIMOIHUTH MATUKPATHOE CTIAKH-
BaHWE JaHHOTO MaccuBa A pasmepa N, BBEIBOAS Pe3yNbTaThl KaXKJIOTO CTIIAXH-
BaHUSI.

Param8. Onwucats nporienypy RemoveX(A, N, X ), ynanstomyro U3 IEITOYUCIICH-
Horo maccuBa A pasmepa N aneMeHThl, paBHbIE LieinoMy uyuciay X. MaccuB A u
gucyio N SBISIOTCS BXOAHBIMH M BBIXOJHBIMU MmapaMerpamMu. C IMTOMOIIBIO 3TOH
mporenypsl yaanuTh uucia Xa, Xs, X¢ w3 maccuBoB A, B, C pasmepa Na,
Ng, Nc¢ COOTBETCTBEHHO M BBIBECTH pa3Mep U COACPKUMOE MOTYUCHHBIX Mac-
CHBOB.

Param9. Omnucate npouenypy RemoveForInc(A, N ), ynansoniyio u3 BEIIEeCTBEH-
HOro MaccuBa A pasmepa N «IMIITHHE» 3JIEMEHTHI TaK, 4YTOOBI OCTaBIIUECS
AJIEMEHTHI OKAa3aJUCh YIOPSJAOYECHHBIMH IO BO3PACTAHUIO: TEPBBIN SJIEMEHT
HE yJaisieTcs, BTOPOM AJIEMEHT yJajsieTcs, eCJI OH MEHBIIIE MePBOro, TPETU
— €CITU OH MEHBIIE MPEIbIIYIIero IeMEHTa, OCTaBJICHHOTO B MACCHUBE, U T. JI.
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Hanpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomkeH ObITh peoOpa3oBaH K
Buny 5.5, 7.2, 9.4. MaccuB A u umncio N SBISIOTCS BXOJHBIMH M BBIXOIHBI-
MU TapameTpamu. C MOMOIIBI0 3TOW MPOIEAYphl MpeoOpa3oBaTh MACCUBHI A,
B, C pasmepa Na, N, N¢ COOTBETCTBEHHO M BBIBECTH pa3Mep U COJIEPIKUMOE
MOJTY4YE€HHBIX MAaCCHBOB.

Param10. Onucate npouenypy DoubleX(A, N, X ), nyOonupyrolyto B 1eJI0YHCIICH-

HOM MaccuBe A pasmepa N sieMeHThI, paBHbIC IeioMy uuciy X. MaccuB A
1 gyrciio N SIBISAIOTCS BXOJHBIMU M BBIXOJHBIMH mapameTpaMu. C TOMOIIBIO
ATOW mporeaypsl mpoayosmpoBaTh umcia Xa, Xg, Xc¢ B maccuBax A, B, C
pa3mepa Na, Ns, N¢c COOTBETCTBEHHO M BBIBECTH pa3Mep U COACPKUMOE TIO-
JTy4eHHBIX MaCCHUBOB.

Paraml11l. Onucars npouenypy SortArray(A, N ), BBIIOJHSIONIYIO COPTHUPOBKY IO

BO3pacTaHUIO BellecTBeHHOro maccuBa A pasmepa N. MaccuB A sBisiercs
BXOJHBIM M BBIXOJTHBIM MmapamMeTpoM. C MOMOIIBI0 3TOW MPOIEAYpPhl OTCOPTH-
poBath MaccuBbl A, B, C pasmepa Na, Ng, N¢c cooTBeTCTBEHHO.

Paraml12. Omucars nporeaypy Sortindex(A, N, 1), dopmupyromntyto s Berie-

CcTBeHHOTO MaccuBa A pasmepa N unoekcHulil maccug I — MacCUB LETBIX YHCET
TOT0 YK€ pa3Mepa, cojiepKalluii HoMepa JIEMEHTOB MaccuBa A B TOM TTOPSIJIKE,
KOTOPBIM COOTBETCTBYET BO3PACTAHUIO DJIEMEHTOB MaccuBa A (cam MaccuB A
pyu 3TOM He u3MeHsiercsi). MHnekcHbiii MaccuB | siBsieTCsl BBIXOJHBIM T1a-
pameTrpoM. C ITOMOIIIBIO 3TOM MPOIEAYPHI CO37aTh UHIAESKCHBIE MACCUBBI JIJIS
maccuBoB A, B, C pasmepa Na, N, Nc cOOTBETCTBEHHO.

Param13. Onucats npouenaypy Bell(A, N ), MeHSOITYIO MOPSIIOK 3JIEMEHTOB BE-

mecTBeHHoro maccusa A pasmepa N Ha cieayrommii: HAUMEHBIINN JIEMEHT
MacCHBa pacroJiaraeTcs Ha IepBOM MECTe, HAMMEHBIITHN U3 OCTaBIITUXCS dJIe-
MEHTOB — Ha TMOCJIETHEM, CIEAYIOIIMI M0 BETMYMHE PacTojiaraeTcsi Ha BTOPOM
MecTe, CISIYIOIINN — Ha MpEeATNocIeaHeM U T. 1. (B pe3yibTare rpadvK 3HaUe-
HUUH 3JIEMEHTOB OyI€T HAlTOMUHATD KOJI0KOL). MacCuB A SIBIISICTCSI BXOIHBIM H
BBIXOJIHBIM TTapamMeTpoM. C MOMOIIIBIO 3TOM TIPOIIeayphl Mpeodpa3oBaTh Mac-
cuBbl A, B, C pazmepa Na, Ng, N¢ cooTBeTCTBEHHO.

Param14. Omnucars npoueaypy Splitl(A, Na, B, Ns, C, N¢), dpopmupyromryro

1o BelecTBeHHOMY MaccuBy A pasmepa Na aBa BeniecTBeHHBIX MaccuBa B
u C pasmepa Ng 1 N¢ cooTBeTCTBEHHO; mpu 3TOM MaccuB B coaepxurt Bce
3JIEMEHTHI MaccuBa A ¢ HEYETHBIMU MOPSAKOBBIMU HOMepamu (1, 3, .. .), a
MaccuB C — Bce 3jeMeHThl MaccuBa A ¢ YeTHBIMH HOMepamu (2, 4, . . .).
MaccuBbl B 1 C u uncna Ng u N¢ SBISIFOTCS BBIXOJHBIMHU TTapamMeTpaMH.
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[IpumenuTs 3Ty npoueaypy kK gaHHoMy maccuBy A pasmepa Na U BbIBECTH
pasMep W COAEPKUMOE TMOTy4eHHBIX MaccuBoB B u C.

Param15. Onucats nponeaypy Split2(A, Na, B, N, C, N¢), dpopmupyroriyto 1mo
1esiourcieHHoMy maccuBy A pasmepa Na aBa rienmouncieHabIX MaccuBa B u C
pasmepa Ng 1 Nc COOTBETCTBEHHO; ITPU ’TOM MaccuB B cosiepkuT Bce yeTHbIE
yurciia u3 maccupa A, a MaccuB C — Bce HEUETHBIE UKcIIa (B TOM K€ MOPSIKE).
MaccuBbl B u C u uncima Ng u N¢ SBISIFOTCS BBIXOJHBIMHU TTapaMeTpaMH.
[IpumenuTs 3Ty Opoueaypy K ganHomy maccuBy A pasmepa Na u BeIBeCTH
pa3Mep U COJCPKUMOE MOTy4YeHHBIX MaccuBOB B u C.

Param16. Onucate mponeaypy ArrayToMatrRow(A, K, M, N, B), dopmupyto-
IIyI0 MO BelEeCTBEHHOMY MaccuBy A pasmepa K matpuiry B pasmepa Mx N
(MaTpula 3amojHsAeTCsl dJIeMEeHTaMu MaccuBa A 1o cTpokam). «JIummHue» sme-
MEHTBl MacCHMBa UTHOPUPYIOTCS; €CJIU DJIEMEHTOB MAacCHMBa HEIOCTATOYHO, TO
OCTaBILUECS 3JEMEHTHl MaTpUIbl Monaratorcsa paBHbiMU (. JIBymepHBI Mac-
cuB B sBisiercss BbIxonHbIM TapaMeTpoM. C MOMOIIBI0 ATOM MpoLEeayphl Ha
ocHoBe naHHoro maccuBa A pasmepa K u nensix uncen M u N copmupoBaTh
matpuily B pazmepa M x N.

Paraml17°. Onucare npouenypy ArrayToMatrCol(A, K, M, N, B), ¢opmupyto-
IIyl0 MO BellecTBeHHOMY MaccuBy A pasmepa K matpuiyy B pasmepa Mx N
(MaTpuIla 3amoaHsAeTCs dIeMEeHTaMu MaccuBa A 1o ctonbrnam). «Jlummnuey sie-
MEHTBl MacCHMBa UTHOPUPYIOTCS; €CJIU DJIEMEHTOB MAacCHMBa HEIOCTATOYHO, TO
OCTaBIIMECS BJIEMEHTHI MaTpHllbl nonaratorcsi paBHbIMU (. JIByMepHbIM Mac-
cuB B sBisercs BeixomHbIM mapameTpoM. C MOMOIIBIO ITOW TPOLETYpPHl Ha
ocHoBe naHHoro maccuBa A pasmepa K u nensix uncen M u N chopmupoBath
Mmatpuny B pazmepa M x N.

Param18. Onucate npouenypy Chessboard(M, N, A), dhopmupyromyio Mo meirbimM
nonoxutenbHbiM unciam M u N Matpuiy A pazmepa M x N, kotopas couep-
xuT uncna 0 u 1, pacmosio’)KeHHbIE B «IITaXMaTHOM» mopsiake, mpudeM A1 = 0.
JIByMepHBIN 1LIETOYHUCICHHBIN MacCUB A sIBIsIeTCS BBIXOJHBIM MapameTpoM. C
MTOMOIIIBIO 3TOW TPOIEAYPHI MO AaHHBIM 1ieabiM unciaaMm M u N copmupoBaTh
Marpuiry A pazmepa M x N.

Param19. Onucars dyskiuo Norml1(A, M, N ) BeliecTBEHHOTO THIMA, BHIYUCIISIO-
1Iy10 Hopmy BellecTBeHHOM maTpuibl A pazmepa M x N:

Norm1(A, M, N) = max {|Avs| + |Azs| + ... +|Am,|},
rje MmakcumyM Oepetrcs 1o Bcem J ot 1 o N. Jliist nanHo# Matpuiibl A pazmepa
M x N naiitu Norm1(A, K, N), K =1,...,M.
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Param20. Omnucats ¢ysakiuio Norm2(A, M, N ) BemmecTBeHHOr0 THIA, BHIYUCISIO-

Iy HopMy BellecTBeHHON MaTpuilsl A pasmepa M x N:

Norm2(A, M, N) = max {|A,1| + |Ar2| + ... +|An]},
rjae MmakcuMmyM Oepetcs 1o BceM | ot 1 o M. Jlns manHO# MaTpuilsl A pasmepa
M x N maiitu Norm2(A, K, N), K =1,...,M.

Param21. Onucare pynkuuro SumRow(A, M, N, K) BemecTBeHHOro THIa, BbI-
YUCIISIIOUIYI0 CYMMY 3JIEMEHTOB BEHIECTBEHHOM MaTpuubl A pazmepa Mx N,
pacnonoxeHHsix B K-ii crtpoke (ecmu K > M, 10 ¢yHKUIMS BO3Bpalia-
et 0). Jns manHoM Matpunsl A pasmepa Mx N u Tpex manuHbix K HailTh
SumRow(A, M, N, K).

Param22. Onucars ¢pynkiuo SumCol(A, M, N, K) BeriecTBeHHOT0 THIIa, BBIUKC-
JSIONIYI0O CYMMY DJJIEMEHTOB BelllecTBeHHOW wmatpuibl A pasmepa Mx N,
pacnionoxkeHHbix B K-m cronbne (ecim K > N, To ¢yHKuus Bo3Bpalia-
et 0). ns mannout marpuisl A pasmepa M x N u Tpex nanusix K HaliTu
SumCol(A, M, N, K).

Param23. Omnucate nporenypy SwapRow(A, M, N, Ki, Ks), ocymiecTisionryro
NepeMeHy MeCTaMH CTPOK BellecTBeHHOW Marpuupl A pasmepa M x N ¢
Homepamu K1 u Ke. Matpuia A siBisieTcsi BXOOHBIM U BBIXOJHBIM MapaMeTpOM;
ecmn Ki wmn Kg Oombmie M, To Marpuna He u3Mensiercs. Mcmonb3yst oTy
npoleaypy, MOMEHSTh JJig JaHHOW Matpuilel A pasmepa M x N cTpoku c
naHHeIME HOMepamu K1 u Ka.

Param24. Ommcare mpouemypy SwapCol(A, M, N, Ki, Kg), ocymecTsistonryto
nepeMeHy MecTamMH CTOJIOIOB BellecTBeHHOW matpuilbl A pazmepa M x N c
Homepamu Ki m Ko, Matpuma A sBiseTcss BXOAHBIM M BBIXOJHBIM ITapaMeT-
pom; ecn K1 minm Ke 6onbmie N, To marpuna He uaMensaercs. Mcnons3ys 3Ty
MpoLenypy, MOMEHATh A AaHHOW Mmatpuubl A pasmepa M x N cronOusl c
naHHeIME HOMepamu K1 u Ka.

Param25. Onucats nponieaypy Transp(A, M ), BEITIONHSIIONTYIO mMpaHCHOHUPOBAHUE
(TO ecTh 3epKanbHOE OTPAKECHHE OTHOCHUTENIBHO TJIABHOW JHUAroHajM) KBajapaT-
HOM BemiecTBeHHONW maTpuilel A mopsinka M. Marpuna A sBIS€TCS BXOIHBIM
Y BBIXOJHBIM MapameTpom. Mcronb3ys 3Ty mpoleaypy, TPaHCIIOHUPOBATh JaH-
Hyto Matpuily A nopsiaka M.

Param26. Omnucate npouenypy RemoveRows(A, M, N, Ki, Kg), yramstomnryo u3
BemiecTBeHHOM Matpuibl A pazmepa M x N crpoku ¢ Homepamu oT Ki o Ke
BKJIIOUMTENBHO (mpennonaraercs, 4to 1 < Ky < Kg). Eciu K1 > M, To maTtpuna
He u3Mensercs; ecnmu Ke > M, To ymanstoTcs CTpOKH MaTpPHUIlBI ¢ HOMEPaMH
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ot K1 1o M. JIBymepnsiii MaccuB A u umcina M, N sBISIOTCS BXOJHBIMU U
BBIXOJHBIMH TapameTpamu. Mcnons3ys nponeaypy RemoveRows, ynanuts u3
nanHor Marpuibl A pasmepa M x N ctpoku ¢ Homepamu ot Ki nmo Kg u
BBIBECTU pa3Mep MOJYYCHHOW MATPUIIbI U €€ DJIEMEHTHI.

Param27. Omucats mpornenypy RemoveCols(A, M, N, Ki, Ks), ynanstomyo u3
BelecTBeHHOM MaTpuilbl A pasmepa M x N cronbubl ¢ HOMepamu oT K
10 Ks BxmountensHo (mpeamoinaraercs, uro 1 < Ki < Ki). Ecam Ki > N,
TO MaTpuua He u3Mmensiercss; eciau K2 > N, To ynansiorcs cronOubl MaTpHIIbI
¢ Homepamu oT Ki mo N. JIBymepnbiii MaccuB A u umucina M, N sBastorcs
BXOJIHBIMU U BBIXOJHBIMHU Mapamerpamu. Mcnons3ys npouenypy RemoveCols,
yaanuTh U3 naHHo matpuubl A pazmepa M x N ctonbiel ¢ Homepamu ot Ki
10 Kg 1 BbIBECTH pa3Mep MOJyYEHHOW MaTpPUIIBl U €€ DJIEMEHTHI.

Param28. Omucare nporeaypy RemoveRowCol(A, M, N, K, L), ynansromyo u3
BelecTBeHHON MaTpuibl A pasmepa M x N cTpoky u cronber, KOTOphIE
cojaepxkar sneMeHT Ag, (mpenmnonaraercs, yto M > 1 u N > 1; eciu K > M
wii L > N, To Mmarpunia He uzmensercs). JIBymepnbiit MmaccuB A u yucia M, N
SIBJISTFOTCS BXOJHBIMH W BBIXOJHBIMH TlapaMmeTpaMu. JlaHa matpuia A pasmepa
M < N u gucna K, L. [Ipumenuts k marpuine A mpouemaypy RemoveRowCol
M BBIBECTH pa3Mep MOJYyYCHHOW MaTpPHUIIBI M €€ DJIEMEHTHI.

Param29. Omnucare mporeaypy SortCols(A, M, N ), BBINOJHSIOIIYIO COPTHPOB-
Ky MO BO3pPAaCTaHUIO CTOJIOIOB IeJOYUCICHHOM MaTpuilbl A pasmepa Mx N
(cTONONBI CPAaBHUBAIOTCS JIeKCUKO2paghuuecku: €CIIA TIEPBbIE IJIEMEHTHI CTOJIO-
IIOB Pa3IMYHbBI, TO MCHBIIIUM CUHUTAETCS CTOJIOCI, COMep KaIllnii MEHBIIHI TIep-
BBII DJIEMEHT; €CIIM MEePBBIC JIEMEHTHI CTOJIOIIOB PAaBHBI, TO aHATU3UPYIOTCS MX
BTOPBIE PJIEMEHTHI U T. 11.). JIByMepHbIi MaccuB A SIBISICTCS BXOAHBIM M BBIXO/I-
HbIM TapameTpoM. Hcmonp3ys mpouenypy SortCols, OTCOpPTHPOBATH CTOJIOITBI
naHHou matpuisl A pazmepa M x N.

Ctpoku

Param30. Omnwucats dynkiuio Isldent(S) memoro Twma, mpoBepsIOINIyIO, SBISIETCS
JU CTPOKa S JOMYCTUMBIM UOeHMUDUKAMOPOM, TO €CTh HEMYCTOM CTPOKOH,
KOTOpasi CONEPKUT TOJNBKO JIATUHCKHUE OYKBBI, TUPPHI U CUMBOJ MOTUYEPKUBA-
HUSA «» U HE HaumHaeTcs ¢ mudpsl. Ecnu S sBhsercs MOmMycTUMBIM HIICHTHU-
¢ukaropom, To ¢pyHkuusa Bo3Bpamaer 0. Ecnu S sBasieTcs mycToil CTpOKOM, TO
BO3BpalmiaeTcs —I1, eciiu S HauyuHaeTcs ¢ nudpsl, To Bo3Bpamaercsa — 2. Eciau
S comepKUT HENOMYCTUMBIE CUMBOJIBI, TO BO3BpalaeTcss HOMEp NEPBOro HEJ0-
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nyctumoro cumBoiia. [IpoBeputs ¢ nmomornipio GyHkuu Isldent msaTh naHHBIX
CTpOK.

Param31l. Omwucarp ¢ynkuuo FillStr(S, N ) crpokoBoro TtHma, Bo3Bpailar-
Iy} CTPOKY AIuHBbI N, 3aNOJHCHHYIO MOBTOPSIOINIMMHUCS KOMUSMHU CTPOKH-
wabnona S (MOCHENHAS KONUS CTPOKU-IIA0JOHA MOKET BXOJIUTh B PE3YJib-
TUPYIOIIYI0 CTPOKY YacTU4YHO). Mcmonb3ys 3Ty (QyHKIHIO, CHOPMHPOBATH IO
naHHOMY 4rciy N | MMSTH JaHHBIM CTPOKaM-I1a0JIOHaM IISITh PE3yJIbTHPYHOIINX
cTpok JuinHbI N.

Param32. Omnucars mpouenypy UpCaseRus(S), mpeobpasyroiiyio Bce CTpOYHbBIE
pycckue OYKBBI CTPOKM S B NMPOMUCHBIE (OCTAJIbHBIE CHUMBOJIBI CTPOKH S HE
n3Mmenstores). Ctpoka S SBISICTCS BXOAHBIM M BBIXOJHBIM IapaMmeTpoMm. Mc-
noJsib3yst nipouenypy UpCaseRus, mpeoOpa3oBath MSATh JaHHBIX CTPOK.

Param33. Omwucare mponenypy LowCaseRus(S), mpeobpasyromyto Bce Tpormc-
HbIe pycCKHe OYKBBI CTPOKH S B CTPOUYHBIE (OCTaJbHBIE CHMBOJIBI CTPOKH S
He u3MeHstoTcs). CTpoka S sIBJIIETCS BXOJHBIM M BBIXOJHBIM IapaMeTpOM.
Hcnonw3ys mpouenypy LowCaseRus, mpeoOpa3oBaTh MATh JTaHHBIX CTPOK.

Param34. Onucare nponenypy TrimLeftC(S, C), ynanstoiryto B cTpoke S Hayallb-
HbIE€ CUMBOJIBI, coBMajaronme ¢ cumBosioM C. CTpoka S sBIsieTCS BXOAHBIM U
BBIXOJHBIM mapameTpoM. [lan cumBon C u niare ctpok. Mcnonb3ys nponeaypy
TrimLeftC, mpeoOpa3oBarh 1aHHbBIE CTPOKH.

Param35. Onucates npouenypy TrimRightC(S, C), ynansroniyto B cTpoke S KOHeU-
HBIE CUMBOJIBI, coBmajatromue ¢ cumBoioM C. CTpoka S sSBIsSETCS BXOIHBIM U
BBIXOJHBIM mapameTpoM. [lan cumBon C u niare ctpok. Mcnonb3ys nponeaypy
TrimRightC, npeobpa3oBaTh JaHHBIE CTPOKH.

Param36. Omucare ¢ynkmuio InvertStr(S, K, N ) cTpokoBoro Ttuma, Bo3Bpaima-
IOIYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEpXkallylo B 0OpaTHOM
nopsinke N cuMBoIOB cTpoku S, HaunHas ¢ ee K-ro cumBona. Ecin K mpeBoc-
XOJIUT JUTMHY CTPOKU S, TO BO3BpAIIACTCS IMyCTas CTPOKA; €CIIM JIJTMHA CTPOKHU
menbiie K + N, To HHBEpTUPYIOTCS BCe CUMBOJIBI CTPOKH, HauuHas ¢ ee K-ro
cuMBoJa. BeiBecT 3HaueHust pyHkuuu InvertStr ajist 1aHHOM CTPOKU S U Kax-
1oi 3 Tpex map nojoxuTenbHbx nenbix unceld: (Ki, N1), (Ke, N2), (Ks, N3).

Param37. Onucarts gynkimto PosSub(So, S, K, N ) menoro tumna, Bo3Bpamiaronryro
HOMEp NO3MIMH, HAYhHasg C KOTOPOH B CTPOKE S COAEPKHUTCS IMEPBOE BXO-
KJICHUE CTPOKH So, IPUYEM aHATH3UPYIOTCS TONBKO N CHMBOJIOB CTPOKH S,
HaunHas ¢ ee K-ro cumBoma (Takum oOpazom, POSSub obGecnieumBaer nouck
6 noocmpoke). Eciu K mpeBocxoaut miuHY CTpoku S, To Bo3Bpariaercs 0,
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eCIIU JTMHA CTpOoKU MeHbie K + N, To aHaJIM3UpyIOTCS BCE CMMBOJIBI CTPOKH,
HaunHas ¢ ee K-ro cumBona. Eciu B TpeOyemoii moACTpOKe CTPOKH S BXOXKIIE-
HUSI So OTCYTCTBYIOT, TO (pyHKIMs Bo3BpainaeT 0. BeiBecTn 3HaueHHS (YHKIIUN
PosSub ms maHHBIX CTpOK So, S M KaXmoW M3 TpexX map MOJOKHUTEIBHBIX I1e-
aeix gucen: (Ki, N1), (K2, N2), (K3, N3).

Param38. Onucate ¢ynkuuto PosLast(So, S) menoro tumna, Bo3Bpaniaronyo Homep
MO3UINH, HAYWHAsL C KOTOPOU B CTPOKE S COACPKHUTCS MOCIEAHEE BXOXKICHUE
NoJCTPOKA So. CUuTaTh, YTO TEPEKPHIBAIOIIMXCS BXOXKIACHHHA MOJICTPOK So
cTpoka S He comepxkuT. Ecnm B cTpoke S OTCYTCTBYIOT MOJICTPOKH So, TO
¢bynaknus Bo3Bpamiaet 0. BeiBecTn 3HaueHUS 3TOW QYHKIIUW IS TISATH JAHHBIX
map CTpok So u S.

Param39. Omucars dpynkmuio PosK(So, S, K) memoro tuma, Bo3Bpamniaronryo HoMep
MO3UIINHA, HAaYWHAS C KOTOPOH B CTPOKe S comepkutcs K-¢ BXOXICHHE TOJ-
ctpoku So (K > 0). Eciiu KomuecTBO BXOXKICHHH So B cTpoke S MeHbIne K, To
¢ynkmus BosBpamaer 0. CauTaTh, YTO MEPEKPHIBAOIINXCS BXOXKICHHUHA TIO-
CTPOK So CTpoKa S HE COACpX)HUT. BrIBecTH 3HaUEHUS 3TON (QYHKITUH JJIS TISTH
JTaHHBIX TpoeK: So, S u K.

Param40. Omucats ¢ynkmuio WordK(S, K) ctpokoBoro TwHiia, BO3BpaIIarOIIyIO
K-e cmoBo ctpoku S (croeom cuurtaeTcss HaOOp CHMBOJIOB, HE COJICpIKAIIMN
MpoOeJIOB M OTpaHUYCHHBIA MpoOeIaMyu WM HAdaJloOM/KOHIIOM cTpoku). Ec-
JU KOJIMYECTBO CJIOB B CTpOKe MeHble K, To (QyHKIMS BO3BpamiaeT MycTyio
ctpoky. Mcnonb3ys 3Ty (DyHKIHIO, BBIIETUTh W3 JTaHHOW CTPOKH S CIIOBA C
nanabiMu HoMepamu Ki, Ko, Ka.

Param41-. Onucate npouenypy SplitStr(S, W, N ), kotopast popmupyer o nanHoi
ctpoke S maccuB W croB, Bxoasmux B S (maccuB W u ero pasmep N siB-
JSIOTCS BBIXOAHBIMU TapaMerpamu). Crnogom CUUTAETCs HAOOpP CHUMBOJIOB, HE
cojiepKaluii mpoOeIoB W OrpaHUYEHHBIN MpoOelaMu WM Hayajaom/KOHIIOM
CTPOKH; TIPEIoiaraeTcs, 4To CTpoka S cofepkut He 6onee 10 cios. HUcmonb-
3ys (ynkmuio SplitStr, HaliTh KoiaumdecTBO ciioB N, comepxammxcs B JTaHHON
CTpOKE S, M caMH 3TH CJIOBa.

Param42. Omucars ¢ynkmuio CompressStr(S) CTpOKOBOTO THIIA, BBITOTHSIONLYIO
colcamue CTPOKH S TIO CIEIYIOIIEMY MPaBHIIY: KaKaasl MOACTPOKA CTPOKHU S,
cocrosmas u3 00Jee 4YeM YeThIpeX OJMHAKOBBIX CUMBOJIOB C, 3aMeHseTCs TeK-
ctom Buna «C{K}», rme K — xonmyectBo cuMBojioB C (mpeamnosaraercs, 4to
CTpoKa S He COACPKUT GUTYPHBIX CKOOOK «{» m «}»). Hanmpumep, i1 CTpOKH
S = «bbbcccece» bynkums Bepuet crpoky «bbbc{5}e». C nmomoipto GyHKIHH
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CompressStr cxxath MATh TaHHBIX CTPOK.

Param43. Omucare ¢ynknuro DecompressStr(S) cTpokoBoOro Tuiia, BOCCTaHABIIU-
BAIOIIYIO CTPOKY, cxaTyio npouenypoid CompressStr (cMm. 3amanue Param4?2).
[TapameTp S COIEPKUT CHKATYIO CTPOKY; BOCCTAHOBJICHHAsI CTPOKa SIBIISIETCS
BO3BpaiaeMbiM 3HaueHueM ¢yHkiuu. C nomoupio ¢yHkuuu DecompressStr
BOCCTAHOBUTb TISATh JAHHBIX CKATHIX CTPOK.

Param44. Onucatre ¢ynkmuio DecToBin(N ) cTpokoBoro Tuma, BO3BpAIAIOIIyIO
CTPOKOBOE€ IMpEICTaBICHUE LIEJIOr0o HeoTpHulareapbHoro yuciaa N B JBOMYHOMN
CUCTEME CUHUCIICHHS. Pe3yabTUpYyIOMas CTpOKa COCTOUT M3 CUMBOJIOB «O»—«1»
U HE COJEPKUT BEIyIIMX HYJIeH (3a UCKIIOUEHHEM mpejcTaBieHus yucia 0).
Hcrnonp3ys 3Ty (QyHKIUIO, MOTYYUTh TBOWYHBIC MPEACTABICHUS IATH JAHHBIX
qHCeT.

Param45. Omnucats pynkuuo DecToHex(N ) cTtpokoBoro tuma, BO3BpaIlarollyio
CTPOKOBOE MpEJCTaBICHUE 1IeN0ro HeoTpuiarenbHoro yucia N B 16-puuHoit
CUCTEME CUMCJICHHs. Pe3ynbTupyromas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» u HE COMEpXHUT BEAyIMUX HyJeH (32 MCKIIOYCHUEM IPEACTABICHHS
gucina 0). Wcnonb3yst 3Ty (yHKIHIO, MOTY4YUTh 16-pUYHBIC NpEICTaBICHUS
ISITH JaHHBIX YHUCETT.

Param46. Onucate ¢yukmuio BinToDec(S) menoro tumna, onpeaensoniyro menoe
HEOTPHUIATEIFHOE YHCJIO MO0 €ro CTPOKOBOMY MPEACTABICHUIO S B JBOWYHOU
cucteme cuncienus. [lapamerp S uMeeT CTPOKOBBIN THI, COCTOUT U3 CUMBOJIOB
«O»—«1» u HE COAEPKUT BEeAyIIMX HyJeH (32 HCKIOYeHUEM 3HadeHHs «0»).
Hcrnonp3ys 3Ty (yHKIHIO, BBIBECTH IMATHh YUCEN, JUISI KOTOPBIX JaHBI MX JBO-
WYHBIC MTPECTABICHUS.

Param47. Onucats pynkmuto HexToDec(S) memoro tuma, ompeaesionryro menoe
HEOTPHUIIATEIILHOE YHCJIO 0 €r0 CTPOKOBOMY MpEACTaBiICHUIO S B 16-puuHOi
cucteMe cuucieHus. [lapamerp S mWMeeT CTPOKOBBIA THII, COCTOUT W3 CHUM-
BOJIOB «O»—«9», «A»—«F» 1 HEe COAEpKUT BEAyIIUX HyJeH (3a UCKIIOYCHUEM
sHaueHus «0»). Mcrmons3ys 3Ty QyHKIIHIO, BBIBECTH TISATh YUCEN, I KOTOPBIX
JaHbl UX 1 6-pyUYHBIE TPEACTABICHUS.

davnbl

Param48. Omnucates Qynkuuro IntFileSize(S) memnoro Tuma, Bo3BpalllaloIlyr0 KO-
JUYECTBO SJIEMEHTOB B (haije IenblX uncen ¢ umeHeM S. Ecnu ¢aiin He cy-
eCTBYeT, TO GyHKIus Bo3Bpamiaer - 1. C moMompio 3To (PYHKIIUU HANUTH
KOJIMYECTBO DJIEMEHTOB B Tpex (pailylax ¢ JaHHBIMH WMEHAaMH.
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Param49. Onucate ¢pynkuuto LineCount(S) menoro Tumna, BO3BpallarONlyl0 KOJIU-
YECTBO CTPOK B TEKCTOBOM daiine ¢ mMmenem S. Ecnmu daitn He cymiecTByer,
To QyHKIHs Bo3Bpam@aeT -1. C moMompio 3TOH (YyHKIIUU HAUTH KOJIUYECTBO
CTPOK B Tpex ¢aiiax ¢ JaHHBIMH WUMCHAMH.

Param50. Onucats npouenypy InvertIntFile(S), menstonryo nopsaok cieaoBaHUs
9JIEMEHTOB (paiiya 1ejaoro THMAa C WMEHEM S Ha MPOTHBOIOJIOXHBIN. Ecnu
(ailn He CylIecTBYeT WJIM COJEPKUT MEHEe JByX 3JIEMEHTOB, TO IpoLeaypa
HE BBITIONHSAET HUKAKUX JedcTBUil. OO6paboTaTh ¢ MOMOIIBIO 3TOW MPOIEAYPHI
TpH (Qaiiyia ¢ TaHHBIMU UMEHAMH.

Param51°. Omucats mpoueaypy AddLineNumbers(S, N, K, L), mob6apusroriyro
B HAYaJll0 KaXJOW CTPOKH CYIIECTBYIOIIETO TEKCTOBOTO (hailma ¢ uMEHeM S
ee MOpsAKOBBIM HOMEp: mepBasi cTpoka moixydaer Homep N, Bropas — N +1
u T. 1. Homep oroOpaxkaerca B K mo3uLMAX, BBIPABHUBAETCA IO MPABOMY
Kparo M OTAeseTCcs OT mociieAyromero Tekcra L mpooemamu (K > 0, L > 0).
Ecnu ctpoka ¢aiina siBiasieTcsl MyCTOW, TO OHA TaKXKe HyMEpPYeTcs, HO MPpoOebl
nocye HoMepa He nodasisitores. [I[puMeHnuTs 3Ty npouenypy K AaHHOMY (aitiy,
UCnoab3ys ykazanHsie 3HaueHust N, K u L.

Param52. Omucate mnporenypy RemoveLineNumbers(S), ynmansromyro u3 Hava-
Ja KaXIOW CTPOKHM CYIIECTBYIOUIETO TEKCTOBOro (haiiija ¢ MMEHEM S ee To-
PAIKOBBIN HOMEp, noOaBieHHBINH mporenypoi AddLineNumbers (cMm. 3amanue
Param51), a Taxxke npoOenbl, OTAEISAIONME HOMEP OT MOCIEAYIOUIEr0 TEKCTa.
Ecnau cTpoku He copepkaT HOMEPOB, TO MPOUEAYpa HE BBIMOIHSIET HUKAKUX
nevictBuid. [lpumeHuTh 3Ty Tpouetypy K ¢aiiny ¢ JaHHBIM WMEHEM.

Param53. Onucates nipouenypy SplitIntFile(So, K, Si1, Sg), komupyromryto mepseie K
(= 0) 27eMEeHTOB CyIIecTBYIONIEro ¢aiia MeablX YHCeI ¢ UMEHEM So B HOBBIM
(aiin menbIx yucea ¢ UMEHEM Si, a OCTAJbHBIE DJIEMEHTHI — B HOBBIN (haiin
HEeNbIX uncen ¢ uMeHeM Sg. OIMH U3 CO3MaHHBIX (halIOB MOXKET OCTaThCs Iy-
cTeiM. [IpuMenuTs 3Ty npoueaypy K Qaiily ¢ JaHHBIM UMEHEM So, UCIOJIb3Ys
ykazanHble 3HadeHus K, S1 u Sg.

Param54. Onucare npouenypy SplitText(So, K, Si, S2), konupyromyio mnepsbie K
(2 0) cTpoK CYIIECTBYIOIIETO TEKCTOBOTO (aiijia ¢ UMEHEM So B HOBBIN TEK-
CTOBBIN (Dailsl ¢ UMEHEM S1, @ OCTaJbHbIE CTPOKU — B HOBBIA TEKCTOBBIN (haiii
¢ umeHeM Sg. OuH U3 co3AaHHBIX (HAMIOB MOXKET OCTaThbes MycThiM. [Ipume-
HUTH 9Ty Tpouenypy K ¢daiiay ¢ JaHHBIM UMEHEM So, UCIOJIb3YS YKa3aHHbIE
sHauenus K, S1 u So.

Param55. Omnwucars npoueaypy StringFileToText(S), npeobpasyrornyro TBOMUYHBI
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CTPOKOBBIHN (haiii ¢ UMeHEM S B TEKCTOBBIN (aiiil ¢ TeM ke uMeHeM. M crmomnb3ys
ATy HpOUEaypy, IpeoOpa3oBaTh /Ba TaHHBIX CTPOKOBBIX (haiiyla ¢ UMEHaMHU Si
U Sg B TEKCTOBBIE.

Param56. Onucate npouenypy TextToStringFile(S), nmpeoOpa3syrolyio TEKCTOBbBIN
¢aiin c umeHeM S B IBOWYHBINA CTPOKOBBIN (Daiin ¢ TeM xe uMeHeM. Vcrmonb3ys
3Ty MpOLENypy, Ipeodpa3oBaTh Ba JAaHHBIX TEKCTOBBIX (ailfla ¢ UMEHaMU Si
1 S2 B CTPOKOBBIC.

Param57. Omucare nponenypy EncodeText(S, K), koTopas mmdpyeT TEeKCTOBBIN
daitn ¢ umeHeM S, BBIMONHAA UUKIUYECKYIO 3aMEHY KaXXIOW PYCCKOM OyKBBI
Ha OyKBY TOTO K€ pPErucrTpa, pacrnojokeHHyro B andaBute Ha K-ii mozuiuu
nocie mmdpyemoit 0ykBbl (0 < K < 10). Hanpumep, npu K = 3 «A» neperiaer
B «I'», «1» — B «B». bykBy «&» B amdaBuTe HE YUUTHIBATh, CUMTASA, YTO 3a
OykBOU «e» cpasy uaeT «xk». CUMBOIIBI, HE SBISIONIUECS PYCCKUMHU OyKBaMH,
npu WUGpPOBaHUU HE U3MEHATh. Mcmonp3ys 3Ty Hpoueaypy U 3Has KOJOBOE
cmenienue K, 3ammdpoBarh ¢aiiia ¢ yKazaHHBIM HMEHEM.

Param58. Onucats nporieaypy DecodeText(S, K), koropas memudpyer TeKCTOBBIH
daiin ¢ umereM S, 3amm(pOBaHHBIN ¢ UCTIOIB30BAaHIEM KOJIOBOTO cMemeHus K
(cmoco0 mmgpoBanus onucal B 3aaaHuu Param57). Vcnons3ys 3Ty npouenypy
U 3Has KomoBoe cMmemienne K, pacmmdpoBats ¢aiiin ¢ yka3aHHBIM UMEHEM.

3anucum

IIpu BBOJE M BBIBOJIC KaXKJIOW AaThl B 3ajaHusX Param59 Param63 BHauase
yKa3bIBaeTCs JI€Hb, 3aT€EM HOMEp Mecsia, 3ateM roia. [Ipu BBoae Kaxaoll TOYKH B
3aaHusax Param64- Param70 BHauane ykasbiBaeTcs ee adcuucca (X-KOOpJWHATA),
3aTeM ee opJinHaTa (Y-KOOpJIUHATA).

Param59. Onucate tun TDate — 3amuck ¢ mossimu 1enoro tumna Day (neHs),
Month (mecs) u Year (ron) — u dynkmuto LeapYear(D) norudyeckoro tumna
C MmapamMeTpoM THIIA TDate, KOTOpas Bo3BpamaeTr TRUE, e€ciu roa B JaTe D
SIBJIIETCS. BUCOKOCHBIM, U FALSE B NIPOTUBHOM cilydae. BeiBecTu 3HaueHue
bynkuun LeapYear s msaTé maHHBIX JdaT (TPEIONaraercs, 4TO BCE JaThl
ABJISIFOTCS NMPABHIIBHBIMU). BUCOKOCHbIM CUMTAETCS TOJ, AENsuuiics Ha 4, 3a
UCKJIFOYEHUEM TeX rojioB, kotopelie nensarcs Ha 100 u ne nenstca na 400.

Param60. Hcnonp3ys tun TDate u ¢ynkmuio LeapYear (cm. 3aganue Param59),
onucath pyHkuuo DaysInMonth(D) nenoro tuna ¢ napamerpom tumna TDate,
KOTOpasi BO3BpAIllaeT KOJIMYECTBO JHEW IjIsi Mecsila, ykazaHHoro B nare D.
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BriBectu 3nauenue ¢ynkuuu DaysInMonth ans nsitu mansabIx gat (mpezmnosia-
raeTcs, YTO BCE JAThI SIBJSIOTCS TPABUIIBHBIMH ).

Param61. Vcnons3ys tun TDate u ¢pynkuuto DaysInMonth (cm. 3aganus Param59
u Param60), onucats ¢ynakiuto CheckDate(D) menoro tuma ¢ mapamMeTpom TH-
na TDate, koTopast mpoBepseT NpaBUIBHOCTH AaThl, yKa3aHHOM B napametpe D.
Ecnu nata D siBnsiercs mpaBuiibHOM, TO yHKIusi Bo3Bpamiaer 0; eciau B gare
yKa3aH HEBEpHBIH HOMep Mecsala, To (YHKIHMS BO3Bpamaer 1; eciu B jgare
yKa3aH HEBEPHBIM JICHb I JAaHHOTO Mecsla, TO Bo3Bpamaercs 2. BeiBectu
sHadyeHue pynkiuu CheckDate s msaTy JaHHBIX 1aT.

Param62. Ucnons3ys tun TDate um ¢ynkuuum DaysInMonth u CheckDate (cwm.
3amanust Param59- Param61), onucate npornenypy PrevDate(D) ¢ mapamerpom
tuna TDate, koTopas npeoOpasyer nary D k npeasiaymieit nate (ecnu nara D
SIBJISIETCS HEMPABWIBHOM, TO OHA HE U3MEHsIeTCs). 3anuch D sBIeTCS BXOIHBIM
U BBIXOJHBIM HapametrpoM. [Ipumenuts mpouenypy PrevDate k maru gaHHBIM
JaTam.

Param63. Ucnonssys tunm TDate m ¢yakmum DaysiInMonth u CheckDate (cwm.
3amanus Param59- Param61), onucars npornenypy NextDate(D) ¢ mapameTpom
tuna TDate, koTopas npeobpasyer aaty D k crnenmyromeit nare (ecau aara D
SIBJISIETCS HEMPABWIBHOM, TO OHA HE U3MEHsIeTcs). 3anuch D sBIseTCS BXOIHBIM
Y BBIXOAHBIM mapametrpoM. [Ipumennuts npouenypy NextDate k msiTu naHHbIM
JaTam.

Param64. Omucars tTunn TPoint — 3amuch ¢ IMOJISIMH BelieCTBEHHOro thma X u Y
(KoopaMHATHI TOYKH Ha MIIOCKOCTH) — | (yHkuio Leng(A, B) BemecTBeHHOTO
TUIA, HAaXOIALLYI JJIMHY oTpe3ka AB Ha IUIOCKOCTHM MO KOOpAMHATaM €ro
KOHIIOB:

|AB| =q (AX -B.X)2+(AY -B.Y)2
(A u B — napametpsl tTuna TPoint). C momorlbio 3Toi GyHKIUK HANTH JTHHBI
otpe3koB AB, AC, AD, ecnu nanwsl koopauHatel Touek A, B, C, D.

Param65. Ucnons3ys tun TPoint u ¢yukiuto Leng (cm. 3aganue Param64), onu-
cate Tun TTriangle — 3amucek ¢ momsimu A, B, C tuna TPoint (BepmnHbI
TpeyrojabHuka) — u QyHkuuio Perim(T ) BeniecTBEHHOTO THIIA, HAXOJSIIYIO
nepumetp TpeyroiabHuka 1 (T — mapamerp tuma TTriangle). C momorbto
sToi (yHKIMHM HalTH niepumeTpsl TpeyroiasHukoB ABC, ABD, ACD, eciu na-
HBI KoopiuHaThl Touek A, B, C, D.

Param66. Ucnons3ys tunel TPoint, TTriangle u ¢yukmuum Leng u Perim (cm.
3amanus Param64 u Param65), omucare ¢yskiuio Area(T) BemiecTBEHHOTO






THIIA, HAXOIAIIYIO IIom@aab Tpeyroibuuka T (T — mapamerp tuma TTriangle)
o gpopmyne I'epona:.

J
Sasc = p-(p - [AB])-(p - JAC])-(p - [BC]),

rine P — noaynepumemp. C IMOMOIIBIO 3TOH (PYHKIIMM HAWTH ILIOIIAINA TpeE-
yroaeaukoB ABC, ABD, ACD, ecnu nansl koopauHaTel Touek A, B, C, D.

Param67. Ucnonw3ys tunel TPoint, TTriangle u ¢pynxkuum Leng u Area (cm. 3a-
nanusi Param64—Param66), onucate ¢ysakmuto Dist(P, A, B) BemecTtBeHHOTO
tuna (P, A, B — napametpsr Tuna TPoint), Haxoasmryto paccrosaue D(P, AB)
ot To4ku P 1o npsimoit AB o dopmysie

D(P, AB) = 2-Seas/|AB],

rae Spag — TUIOMAAB Tpeyroabauka PAB. C moMombio 3To# (GyHKITUH HAWTH

paccrosiHus oT Touku P go npsimeix AB, AC, BC, ecnu naHbl KOOpJAUHATHI
touek P, A, B, C.

Param68. Hcnons3ys tumel TPoint, TTriangle u ¢ynkmuio Dist (cm. 3amaHus
Param64, Param65, Param67), omwmcars mpouenypy Heights(T, hi, hs, hs),
HaXOAIIY 0 BBICOTHI N1, ha, h3 Tpeyronpauka T (T — BXOJHOMN mapaMeTp THIA
TTriangle, hi, h2, hs — BbIXOJHBIC BelICCTBCHHBIC MapaMeTphl), MPOBEICH-
HbIe cooTBeTcTBeHHO M3 BepmuH 1.A, T.B, T.C. C momomipio 3Toi mporeaypsl
HalTH BBICOTHI TpeyroiaprHukoB ABC, ABD, ACD, ecnu gaHbl KOOpAWHATHI TO-

yex A, B, C, D.

Param69. Ucnons3ys tun TPoint u dyukuuio Leng (cm. 3amanue Param64), onu-
catb ¢ynkuuto PerimN(P, N ) BeliecTBeHHOTO THIA, HAXOJSAIIYIO MEPUMETP
N -yrojapHHMKa, BEPIIMHBI KOTOPOTO (B MOPSIKEe UX 00X0/1a) IepenaTcs B Mac-
cue P pasmepa N (> 2) ¢ anemenramu trna TPoint. C momorisio 3Toi GyHK-
MU HAWTH TIEPUMETPHI TPEX MHOTOYTOJIBHHKOB, €CIIH JAHO YUCJIO MX CTOPOH
U KOOPJMHATBI X BEPIIHH.

Param70. Ucnons3ys tunsl TPoint, TTriangle u ¢ynkuuio Area (cMm. 3agaHus
Param64—Param66), omucare ¢ynkmuio AreaN(P, N ) BemecTtBeHHOro THMA,
HaXOJIAIIYI0 TJIOMAIb BBITYKIOTO N -yroipbHUKA, BEPIIMHBI KOTOPOTO (B IO-
psaake ux 00xomaa) mepenaroTcss B MaccuBe P pasmepa N (> 2) ¢ anemeHTamu
tuna TPoint. C momMoripio 310l GyHKIUKA HAWUTH IO TPEX MHOTOYTOJIb-
HUKOB, €CJIM JaHO YHCJIO MX CTOPOH W KOOPAMHATHI MX BEPIIIHH.



14 PeKypcwus

MpocTeniune peKypcuBHbI€ anropuTMbl

3agaHusg 3TOTO pasjieia MOYHO JIETKO PEIINTh U 0e3 UCHONb3068aAHUsl PeKyp-
cuu. JlaHHOE OOCTOSITENBCTBO CBSI3aHO C TEM, YTO B 3aJ@HMSIX paccMaTpHUBAIOTCA
npocmetiuie TPUMEPHI PEKYPCUH, JIETKO CBOJUMBIC K UTEPAIIMOHHBIM aJlTOPUTMAaM.
bonee Toro, B HEKOTOPBIX ClIydasx HEMOCPEICTBECHHBIC BBIYUCIICHHUS MO PEKYPCHB-
HBIM (hOpMyJiIaM OKa3bIBAIOTCS BecbMa HEI(PPEKTUBHBIMHU (CM., HAPUMED, 3aTaHUS
Recur4 u Recur6). OqHako MMEHHO Ha MOJOOHBIX MpUMeEpax MPOILIE BCEro MOIYYHUTh
NepPBOHAYAIIbHBIC HABBIKM Pa3pabOTKU PEKYPCHBHBIX aITOPUTMOB.

Recurl:. Omucars pekypcuBHyto ¢yHkinuio Fact(N ) BemecTBeHHOro THra, BbIUKC-
JSIOUTYI0 3HAUYCHUE (hakmopuana
NI=1.2...-N
(N > 0 — mapamerp menoro tuma). C TOMOIIBIO ATOH (PYHKIUU BBIYUCIUTH
(dakTopHrabl NSATH JAHHBIX YHUCETT.
Recur2. Omucars pexkypcuBnyto ¢pyuknuio Fact2(N ) BemecTBeHHOro Tuma, BbIUKC-
JISIONIYI0 3HAYEHUE 08OUHO20 hakmopuana
NII'=N:(N-2)(N-4)-...
(N > 0 — mapameTp IeJIOT0 THIIA; MOCACIHUI COMHOXHTEIb B MPOU3BEICHUH
paBeH 2, ecnmu N — derHoe yucio, u 1, ecmu N — HeuetHoe). C mOMOIIIBIO
9TOW (PYHKIMHM BBIYUCIHTH ABOMHBIC (haKTOPHAIBI MATH JAHHBIX YHCEIL.
Recur3. Onucate pexkypcuBHyio ¢yHkimio PowerN(X, N ) BemecTBeHHOTo TuIa,
HaxoAasulyto 3HaueHue N-i crernenu yucia X mo gopmysiam:
X0=1
XN = (X M™2)2 npu yvemmnwvix N > 0, XN = X-XN-1 npu neuemmnovix N > 0,
XN =1/X-NapuN <0
(X = 0 — BemectBeHHoe ynciao, N — 1enoe; B popmysae st deTHbIX N 10K-
Ha MCMOJb30BaThCS OIeEpalus yerouucienno2o oenerus). C MOMOUIbIO ITON
Gyskumy Haiith 3Hadenus X Vs ganHoro X IpH MATH JaHHBIX 3HAYCHHU-
sx N.
Recur4. Omnucath pekypcuBhyro ¢yakiuoo Fib1(N) nemoro Tuma, BEIYUCISIONIYEO
N-it seMeHT mocaea0BaTeIbHOCTH Hucenr Pubonauuu (N — 1esaoe 4ucio):
Fi=F2=1, Fk = Fra + Fr, K=3,4,....
C nomourpio 370l (QyHKIMM HAWTH NATH ynucen PuUOOHAYYM C JAHHBIMH HO-
MepaMH, ¥ BBIBECTH 3TH YMCJIA BMECTE C KOJIMUYECTBOM PEKYPCHUBHBIX BBHI30BOB



¢yukuu Fibl, morpeboBaBIIMXCs IS MX HAXOXKICHHS.

Recur5. Onucath pekypcuBhyro ¢yakiuo Fib2(N) emoro Tuma, BEIYUCISIONIYO

N-if s1eMeHT mocaea0BaTebHOCTH Hucenr Pubonayuu (N — 1eaoe 4ncio):
Fi=F2=1, Fc =Frk2+Fra, K=3,4,....

Cuutatb, yto HOMep N He mpeBocxoauT 20. [t yMEHBIIEHUsT KOJTHYECTBA pe-

KYPCHBHBIX BBI30BOB 1O cpaBHeHHIO ¢ (pyHkumen Fibl (cm. 3amanue Recur4)

Co37aTh BCIIOMOTATEIbHBIA MACCHUB JJISI XPAHEHUS Ve GbIUUCAEHHbIX UHCET

®uboHayuyn U olOpamarbes K HeMmy Ipu BbinogHeHud Qysukiuu Fib2. C momo-

mpio Gyakmuu Fib2 wHalith mare uncen OuOOHAYYN C JTAHHBIMH HOMEpPaMHU.

Recur6. Onucate pexypcuBnyto ¢ynkiuio Combinl(N, K) memoro Tuma, Haxo-
sy C(N, K) — uwucno couemanuui n3 N snemenToB mo K — ¢ momonipo
PEKYPPEHTHOTO COOTHOIICHHUS:

C(N,0) = C(N,N) =1,
CN,K)=C(N-1,K)+C(N-1,K-1) npu 0 < K < N.
[Tapamerpsl pynkuuu — mensie yncna; N > 0, 0 = K =< N. Jlano uncio N
U 1ath padmuHbix 3HadeHwid K. BeBectn unciaa C(N, K) Bmecte ¢ komude-
CTBOM DPEKYpCHUBHBIX BbI30BOB (pyHKIMu Combinl, moTrpeboBaBmuxXcs s UX

HaXO0KJICHUS.

Recur7. Onucate pekypcuBnyto ¢ynkiuio Combin2(N, K) memoro Tuma, Haxo-
asmryo C(N, K) — wucio couemanuii w3 N 3nemeHToB 1o K — ¢ momornibio
PEKYPPEHTHOTO COOTHOIIICHHMS:

C(N,0) = C(N,N) =1,
CIN,K)=C(N-1,K)+C(N-1,K-1) npu 0 < K < N.
[Tapametpsr ¢pyakiun — uensie yucna; N > 0, 0= K < N. Cuurats, 4to
napameTp N He mpeBocxoauT 20. JIjisi yMEHbBIIICHUS] KOJIMYECTBA PEKYPCUBHBIX
BBI30BOB MO cpaBHEeHHIO ¢ (PpyHKImeil Combinl (cMm. 3amanue Recur6) omnmcartsb
BCIIOMOTATENbHBIN JIBYMEPHBIN MAacCHUB JJII XPAHCHUS )oice BbIYUC/IeHHbIX YU-
cen C(N, K) u obOpamaTtbcst kK HeMy pu BbinoigHeHud ¢Qynkimd Combin2. C
nomoripio ¢pyHkimu Combin2 waiitu yucna C(N, K) mis nannoro 3nadeHust N

Y TISTH Pa3INYHbIX 3HAYeHUH K.

Recur8. Onucate pexypcuBHyro pynkiuo RootK(X, K, N ) BemiectBeHHOro THMAa,
HAXOJSLIYI0 MPHUOJIMKEHHOE 3HaueHue kKopHa K-ii cremenn u3 yuciaa X 10
dbopmye:

Y() = 1, YN+1 = YN - (YN - X/(YN)K'l)/K,
rae Yy o6o3nadaer ROOtK(X, K, N) npu dukcupoBanusix X u K. ITapamer-
pol ¢pysakum: X (>0) — BemectBenHoe yucio, K (>1) u N (>0) — nensre.



C nomounpto ¢ynkuuu RootK nHaitth g gaHHoro ywcia X MPUOJIMKEHHBIE
3Ha4YCHUS ero KOpHs K- cTeneHu mpu mecTH JaHHBIX 3HaA4eHHsIX N.

Recur9. Ommcarp pekypcuBHyto ¢pyukmuio NOD(A, B) nenoro tuma, HaxoasIryro
Haubonvwuti obwut derumens (HOJl) AByX 1eNbIX MOJOKUTEIBHBIX ducesl A
u B, ucnions3ys arecopumm Eexnuoa:

HOJI(A,B) = HO/I(B, A mod B), ecau B = 0; HO/I(A,0) = A.
C nmomomisio 3toit dynkuuu Haitu HOJI(A, B), HOJ (A, C), HO(A, D), ecnu
maubl unciaa A, B, C, D.
Recurl0°. Onucars pekypcuBHyto pynkiuio DigitSum(K) nenoro tuma, kotopas
HaXoauT cymmy mudp nenoro uucina K, He ucnonwszys omepartop nukia. C
MTOMOIIBIO 3TON (YYHKIIUA HAUTH CyMMBI QP IS TIATH TaHHBIX MEJTBIX YUCE.
Recurll. Omucats pekypcuBnyto ¢pynkiuo MaxElem(A, N) nemnoro tuma, korto-
pasi HaXOJIUT MAKCHUMAJIBHBIM 3JIEMEHT IEJI0YMUCIeHHOro MaccuBa A pazmepa N
(1 =N = 10), ve ucnonw3ys oneparop nukia. C mMOMOMBIO 3TOW (GYHKITUN
HaWTH MakCUMaJIbHbIC 3JieMeHThl MaccuBOB A, B, C pa3zmepa Na, Nz, N¢
COOTBETCTBEHHO.

Recurl2. Omnucate pexypcuBHyo ¢yuknuio DigitCount(S) menoro twma, KoTopas
HAaXOAUT KOJMYECTBO IM(pP B CTPOKEe S, HE HCHOIB3ys omeparop nukiaa. C
MIOMOILBIO 3TOM (YHKUMU HAWTH KOJIMYECTBO HU(DP B KAKIOW M3 MATH TAHHBIX
CTPOK.

Recurl3. Omucate pexypcuBHyto ¢ynkmuio Palindrom(S) mormueckoro Tuma, BO3-
Bpamiaronryro TRUE, €Cli CTpOKa S SBISIETCS naiuHOpomom (TO €CTh YUTAeTCs
OJIMHAKOBO CJIEBA HAIMPABO U CIIpaBa HAJIEBO), U FALSE B NMPOTUBHOM Cllydae.
Omneparop uukia B Tejie QyHKIMU HE UCIOJIb30BaTh. BriBecTH 3HaUeHUS (QyHK-
1un Palindrom a1t msaTé JaHHBIX CTPOK.

Pa36op BbipaxeHnn

Bo Bcex 3agaHusIX AAHHOTO MYHKTa MPEANOJIAraeTCs, YTO UCXOJHBIE CTPOKH,
OTIPEISIISIONTNE BBIPAXKEHUS, HE cojepkaT mpoOenoB. I[lpu BeIONHEHWH 3aTaHUMA
HE CJIEAYET UCITOJIb30BaTh ONEPATOP LIUKIIA.

Recurl4:. BeiBecTu 3Hau€HHE IICJIOYMCICHHOTO BBIPAXKEHUS, 3aJaHHOTO B BUJIC
CcTpoku S. BelpakeHue ompenemnsercs CIeIyOINUM 00pa3oMm:

<BplpakeHHE> ::= <uudpa> | <sblpakeHue> + <uudpa> |
<BbIpaxeHue> — <uudppa>



Recurl5:. BeiBecTu 3Hau€HUE I1IEIOYMCICHHOTO BBIPAXXEHUS, 33JJaHHOTO B BHJIE
CTpokH S. BeIpakeHue omnpenensieTcss CleayouuM 00pa3oMm:

<BBIp@XXEHHE™> ::= <Tep™m> | <BBIpaxXeHHE> + <TepM> |
<BBIPAXXCHUEC> — <TCpM~>
<repm> 1 1= <mudpa> | <repm>* <umppa>
Recurl6. BoiBecTu 3HaueHUE LEIOYUCICHHOTO BBIPAXEHUS, 3aJaHHOTO B BHUJIE
CcTpoku S. BeIpakeHHe ompenemnsercs CIeTyIONUM 00pa3oMm:

<BBIp@XEHHE™> ::= <TepM> | <BBIpaXXCHHUE> + <TCpPM> |
<BBIpAXXCHUC> — <TCpPM>

<tepm> ::= <9eMeHT> | <repm>* <3jIeMCHT>

<3JIEMEHT> ::= <uuppa> | (<BeIpaKeHHE™)

Recurl?-. BeiBecTu 3Hau€HUE IIEJIIOYMCICHHOTO BBIPAXXEHUS, 3aJJaHHOTO B BHJIC
CTpoku S. BeIpakeHHE ompenensercs CIeTyONUM 00pa3oMm:

<BBIp@XCHHE™> ::= <mudppa> |
(<BbIpaXXEHHE><3HAK><BBIpAKCHUE™>)
<3HaK> ti= H|— | F

Recurl8:. IlpoBepuTh NPaBHIBHOCTh BBIPAKEHWS, 3aJaHHOTO B BHUJIE HEIMYCTON
CTPOKH S (BBIpa)KE€HHE OMPEACIISICTCS M0 TEeM K€ IpaBUjiaM, YTO U B 3aJIaHUH
Recurl7). Ecnu BeIpakeHHEe COCTABJICHO MPaBUJIBLHO, TO BbIBECTH TRUE, MHaue
BBIBECTU FALSE.

Recurl9. IlpoBeputh NpaBUILHOCTh BBIPAKEHMS, 3aJaHHOTO B BHJE HEMYCTOM
CTpPOKH S (BBIpaXCHHE OMpEeNeNsieTCs MO TEeM K€ IMpaBWiIaM, 4TO M B 3aja-
Hun Recurl7). Ecnu BbIpak€HUE COCTaBICHO MNPABUIIBHO, TO BbiBeCcTH 0, B
IPOTHUBHOM CJIy4ae BBIBECTH HOMEp MEPBOT0 OIMMOOYHOTO, JTUITHETO WU HEO0-
CTArOIIETO CHMBOJIA B CTPOKE S.

Recur20. BeiBecTn 3HaYeHHE IEJTOYHUCICHHOTO BBIPAKCHHS, 3aJaHHOTO B BHIE
CcTpoku S. BeipaxkeHue ompeaensercs cienyonmum oopasom (pyHkius M Bo3-
BpaIacT MaKCUMaJIbHBIA M3 CBOMX MapaMeTpoB, a QYHKIHUS M — MHUHHUMAJIb-
HBI):

<BplpakeHHE™> ::= <uuppa> | M(<BbIpakeHHE> , <BBIPAKECHHEC™) |
m(<BbIpaKEHHUE> , <BBIPAKEHUE™>)
Recur2l. BeiBecTu 3HaU€HHE JIOTUYECKOTO BBIPAKEHUS, 3aJJaHHOTO B BUJE CTPO-
ki S. BeipakeHue omnpezaensercs ciaeayromum oopazom («T» — TRUE, «F» —
FALSE):



<BpIpaxkeHune> ::= T | F| And(<BblpakeHHe> , <BBIpOKCHHEC™>) |
Or(<BbIpaxkeHHE™> , <BBIPAKECHUE™>)
Recur22. BeiBecTH 3HAYeHHE IEIOYMCICHHOTO BBIPAKCHHS, 3aJaHHOTO B BHJIC
cTpokH S. BeipakeHue omnpenensercs cieayrommm oopazom (pyrkius M Bo3z-
BpallacT MaKCHMMaJbHBIN M3 CBOMX MMapaMeTpoB, a (QYHKIMS M — MUHHUMAJIb-

HBII):
<BpIpakeHHe> ::= <wmudppa> | M(<mapamerpsr>) | m(<napameTpsr>)
<mapaMeTpe’> ::= <BBIp@XKCHHE> | <BbIpaKEHHE> , <IapamMeTpbr>

Recur23. BriBecTn 3HaueHUE JIOTMUECKOTO BBIPAKEHHUA, 33JaHHOTO B BHUJE CTPO-
ku S. BeipaxkeHue ompenaensercs ciaeayromum oopazom («T» — TRUE, «F» —

FALSE):
<pplpakeHue> ::= 1T | F | And(<mapametpsr>) | Or(<napamerpbr>)
<mapamMeTppr>  ::= <BBIPAKCHHE™> | <BBIpAKCHHE™> , <ITapaMeTpPhI>

Recur24. BriBecTy 3HaU€HUE JIOTUYECKOTO BBIPAKEHUS, 3aJJaHHOTO B BUJE CTPO-
ki S. BelpaxkeHue omnpexaensiercs ciaenyromum oopazom («T» — TRUE, «F» —

FALSE):
<BplpakeHue> ::= T | F | And(<mapamerpsr>) |
Or(<napameTpsr>) | Not(<BblparkeHne™>)
<mapamMeTpbpr>  ::= <BBIPOKCHHE™> | <BBIpOKEHHE™> , <ITapaMeTphr>

Mepebop c Bo3BpaTOM

Recur25-. Jlano nepeBo riyouns! N, Kaxmas BHyTPEHHsS BEPIIMHA KOTOPOTO UMEET
K (< 10) nemocpenctBeHHbIX MoTOMKOB (HyMmepyrorcss oT 1 mo K). Kopenn
nepesa umeer Homep 0. 3amucaTh B TEKCTOBBIM (haill ¢ JaHHBIM HUMEHEM BCe
BO3MOXHBIE MYTH, BEAYLUIME OT KOPHS K JUCThbAM. [lepeOupath myTH, HauMHas
C «CcaMmoro JIEBOTO» M 3aKaHUYMBas «CaMbIM MpaBbiM» (NP 3TOM IEPBBHIMU
3aMEHSATh KOHEYHBIE AJIEMEHTHI ITyTH).

Recur26. [lano nepeBo riyOunbl N, Ka)xaas BHYTpEHHssI BEpILIMHA KOTOPOTO UMe-
et K (< 10) HemocpeacTBeHHBIX MOTOMKOB (Hymepyrotes ot 1 g0 K). Kopenb
nepeBa umeeT Homep 0. 3amucaTh B TEKCTOBBIM (paiiil ¢ JTaHHBIM UMEHEM BCE
IIyTH, BEAYLIUE OT KOPHS K JHUCTHSM U YJIOBJIETBOPSIOIINE CIAEAYIOIIEMY yCIIO-
BUIO: HUKAaKHE COCEIHHUE 3JIEMEHTBHI IIyTH HE HYMEpYIOTCS OJHOM M TOH XKe
nudpoi. Tlopsinok mepedopa myTei Takou ke, Kak B 3agaHuu Recur2s.
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Recur27. Jano aepeso riyounsl N (N — ueTHOE), KaKaasih BHYTPEHHss BEpIIMHA
KOTOPOTO MMEET 2 HEeMOCPeICTBEHHbIX nmoToMKa: A ¢ Becom 1 u B ¢ Becom__1.
Kopens nepea C umeer Bec (. 3anucarh B TEKCTOBBIN (pailyl ¢ JaHHBIM UMEHEM
BCE MYTH OT KOPHS K JIMCTBSIM, YJIOBJIETBOPSIOLIME CIEAYIOIIEMY YCIOBUIO:
cymMMmapHbIid Bec anmemeHToB myTu paBeH 0. Ilopsmok mepebopa myTtel Takoit

’Ke, Kak B 3a71annu Recur25.

Recur28. Jlano nepeBo rayOunbl N Toro ’xe Tuma, 4to W B 3agaHuu Recur27.
3anucaTh B TEKCTOBBIN (Dailsl ¢ JaHHBIM UMEHEM BCE IMyTH OT KOPHA K JIUCTHSIM,
YIOBJIETBOPSIONINE CIIECIYIONIEMY YCIOBHIO: CyMMapHBI BEC 3JIEMEHTOB IS
M000T0 HayalbHOTO OTpe3Ka IMyTH HeoTpuiateneH. [lopsgok mepedopa myTeit
TaKoM ke, Kak B 3a7aHuu Recur2s.

Recur29. Jlano nepeBo riyounsl N, kaxkiasi BHyTPEHHSISI BEpIIHHA KOTOPOTO UMEET
3 HemocpencTBeHHbIX moToMmKka: A ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom—1.
Kopens nepeBa D umeer Bec 0. 3amucaTh B TEKCTOBBIM (haliyl ¢ JaHHBIM HMeE-
HEM BCE€ MYTH OT KOPHSA K JINCThSIM, YJIOBJIETBOPSIOIINE CIETYIOIIUM YCIOBHIM:
CyMMapHbI{ BEC 3JIEMEHTOB JIJIs JIIOOOT0 HAYaJIBbHOTO OTPE3Ka MYTHU HEMOJIOKH -
TEJICH, a CyMMapHbIii Bec Bcex djeMeHToB myTu paBeH 0. Ilopsimok mepebopa
myTEeN TaKOW ke, Kak B 3aaHuu Recur2s.

Recur30. [Jano nepeBo riyounsl N Toro e Tuma, yto U B 3ajanuu Recur29. 3a-
MMCcaTh B TEKCTOBBIN (pailyi ¢ JaHHBIM MMEHEM BCE IyTH OT KOPHSI K JIUCTHSIM,
YAOBJIETBOPSIIONINE CIAEAYIOUIUM YCIOBHUSIM: HUKAKHE COCEIHHE BJIEMEHTHI ITy-
TH He 0003HAUYAIOTCS OJIHOM M TOW ke OyKBOHW, a CyMMapHBI BeC BCeX dJie-
MeHTOB myTu paBeH 0. Ilopsgok mepebopa myTeill TakoW ke, Kak B 3aJaHHUU
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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