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ITeyataercsa 110 PCUICHUIO CoBera HaFCCTaHCKOFO rocygapCTBCHHOIO

TEXHHUYECKOT0 YHUBEPCUTETA OT « » 2021, Ne .
BBEJIEHUE

B Hacrosimiee Bpemsi ocoboe 3HaueHWE IS BCEX OTpaciell dKOHOMHKHU
NPUHUMAET aBTOMAaTH3allds TIPOU3BOJICTBEHHBIX TpolieccoB. st pa3paboTku
NPWIOKEHUH MacmTada NpeAnpHusITHS HEOOXOAMMO BIIAJETh COBPEMEHHBIMU
METOJAaMH  CO3JIaHUSl  CJIOXKHBIX  MPOTPAMMHBIX  TPOJYKTOB, a  TakKXke
WHCTPYMEHTapHeM pa3paboTKH MPOTPaMMHBIX CPECTB.

Ocoboe  3HaueHWe Tpd  TOATOTOBKE  cHenuaiucra B cdepe
WH(POPMAITMOHHBIX CHCTEM M TEXHOJOTHH WMEEeT IpaKTHYecKasl ITOATrOTOBKa
CHEeIUAINCTa:  MPOW3BOACTBEHHBIE  3aJa4d  aBTOMATH3AIlMM  CBSI3aHBI  C
MHOTOIIOTOYHBIM  MPOTPaMMHUPOBAHUEM,  HCIOJIb30BaHUEM  0a3  JaHHBIX,
IPUMEHEHUEM CIIOKHBIX CTPYKTYP JTaHHBIX.

CnoXXHOCTh OCBOEHUSI TEXHOJIOTHI MPOrPaMMHPOBAHUS, B COBOKYITHOCTH C
MIOCTOSTHHBIM POCTOM 3HAYMMOCTH HWH(OPMAIIMOHHBIX TEXHOJIOTHH, yKa3bIBaeT Ha
HEO0OXOIMMOCTh TTOJITOTOBKH CIEIUATMCTOB B 00JIACTH MPOTPaMMHUPOBAHUS.

YuebHoe MeToauYecKoe ykazaHue (J1abopaToOpHBIN MPaAKTUKYM ) HAIPaBJICHO
Ha Pa3BUTHE CICAYIOMHUX MPO(HEeCCHOHATHLHBIX KOMITCTCHITHA:

- OIIK-2 - CIIOCOOHOCTH UCIIOJIb30BAaTh COBPEMEHHBIE
WH(POPMAITMOHHBIC TEXHOJOTHMM H TPOTPaMMHBIC CPEJACTBAa, B TOM YHCIIC
OTEUECTBEHHOTO TIPOM3BOJCTBA, TMPH PEHICHUU 3amad  MpodhecCHOHATBHON
NEeSATeTbHOCTH;

- OIIK-3- CIIOCOOHOCTD pemarb CTaHJapPTHBIE 3a7a4u
npodeccuoHaIbHON  NIeATEeIbHOCTH  HAa  OCHOBE  WMH(DOpPMAIMOHHOW U
ouborpaduueckoit KYJbTYPbI c MPUMEHEHUEM uH(OopMaIMoHHO-

KOMMYHUKAIIHOHHBIX ~TEXHOJOTMA W C YYETOM OCHOBHBIX TpeOOBaHUU
uH(GOPMAITMOHHON O€30MaCHOCTH;

- OIIK-4- crnocoGHOCTh y4acTBOBATh B pa3pabOTKe CTaHIAPTOB, HOPM U
IpaBWI, a TaKKe TEXHUYECKOW JOKYMEHTAIUH, CBA3aHHOW C MPOQECCHOHATBHON
JeSITeTbHOCTHIO;

- OIIK-5- cnocoOHOCTh MHCTAIIUPOBATh MPOTPAMMHOE U aIapaTHOE
oOecrieyeHue i1 UHPOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

- OIIK-7- cnocobHOCTh pa3pabaThiBaTh AJTOPUTMBI U MPOrPAMMBI,
HOPUTOIHBIE JUISI TPAKTUYECKOT'0 TPUMEHEHHUS.

OcHoBHast  1eNb  M3YYEHHUS  JUCHUIUIMHBL  «AJTOPUTMHU3ALMS |
IpOrpaMMHUPOBAHUE)»: U3YUEHHE U MOJyYeHUE MPAKTUIECKUX HABBIKOB B 001acTH
COBPEMEHHBIX CpPEIACTB M METOJOB pa3pabOTKH, aJrOPUTMOB, OCHOBHBIX
CHHTAKCHUYECKHX KOHCTPYKITUS SI3bIKa BHICOKOTO YPOBHSI.

3anayamu U3Yy4EHUs JTUCIUIIITNHBI «AJTOpUTMU3ALIHS u
IPOTPaMMHUPOBAHUE» SIBIISIOTCS:

— YCBOCHHE TEOPETUYECKUX 3HAHUH O CTPYKType U MPHHIMIAX
MOCTPOEHUS] COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB, a TaKXKe 00 apXHUTEKType
COBPEMEHHBIX MPOTPaMMHBIX IJaTGOpPM [JIs aBTOMATH3allMK TPOCKTUPOBAHUS



WH(OPMAIIMOHHBIX CUCTEM;

— MOJTyYCHHUE TPAKTUYECKNX HABBIKOB DPa3pabOTKH TMPWIOKEHUN C
UCIIOJIb30BAaHUEM SI3bIKA BBICOKOTO YpOBHs C#;

— M3y4YE€HHE OCHOBHBIX aJITOPUTMUUYECKUX MPUEMOB PEIICHUS 3a7ad C
ucrois3oBanueM C#;

— OCBOEHHE NPUHIIUIIOB Pa3pabOTKU MPOTrpaMMHOr0 OOecIeueHus Ha
ocHoBe texnosoruii Microsoft .NET Framework;

— OCBOCHHE PUHIIUIIOB UCIIOJIb30BaHUS NEPCTIEKTUBHBIX
WHCTPYMEHTAJBHBIX CPEACTB Pa3pabOTKU U MPOEKTUPOBAHUS MTPUITOKECHUI.

3HaHUA, TOJYYEHHbIE CTYJIEHTaMU B pE3YJIbTaTE BBINOJHEHUS 3aJlaHUI
7a00paTOPHOTO TMPAKTUKyMa, TO3BOJIMT CTYJACHTaM MPUMEHSTh IOJTyYCHHbIE
3HAHMS TIPU Pa3padO0TKe MPOrPaMMHBIX CPEICTB, KaK sl 00pa30BaTEeIbHBIX IIENEH,
TakK U B MPOGECCUOHAITBHON JESATEIHHOCTH.



JIABOPATOPHA PABOTA 1.
CTPYKTYPA KOHCOJIBHOI'O TTPMJIOXKEHU A B C#

1. Ienb 1 cogepxanue

Lenb nabopaTopHOil pabOThI: HAy4YUTHCS pabOTaTh C
NEePEeMEHHBIMM HMKOHCTaHTaMH MPOCTHIX TUTIOB B CH.
3agaun 1a00paTOpHON pabOTHI:
— HAYUYUTHCS OOBSIBISITH IEPEMEHHBIE TPOCTHIX TUIIOB B si3bike CH#;
— HAyYUTHCS OOBSBISITH KOHCTAHTHI TPOCTHIX THUTIOB B si3bike CH#;
— HAay4YUTHCS BBINOJIHATH MPOCTEUIINE JIEUCTBUS C
MepEMEHHBIMU WKOHCTaHTaMHU.

2. Teopernyeckas 4acTh
PaccMOTpUM  CTPYKTYpPy KOHCOIBHOIO IPHIOKEHHs Ha s3pike  CH,
CO3JIaHHOTOC Hcmoib3oBanueM cpeacte MS Visual Studio (puc. 1.1).

Slusing System;

using System.Collections.Generic; 1
using System.Lling; — [Moaxmouenne
using System.Text;
- IIPOCTPAHCTB
“lnamespace LR_Onre 2
i ITonb30BaTenbLCKO

= class Progr
{ \

E static void Main(string[] args) 3. O0bsBnenue Kiacca

// 3peck XOOMMO MUCETE KOL NPorpaMvs

4. O6bsaBirenne Merona Main

Pucynok 1.1 — McxoaHblii KO KOHCOJIBLHOTO NIPHJIOKEHMS.

B WHTEpakKTUBHOM pemakTOpe Koaa Cpelbl pa3paOdOTKH KOJ MOXKET OBITh
CBEpHYT/ pa3BepHYT C HCIIOJIL30BAHHEM KHOIOK +/-, BHEIPCHHBIX B Kox. Ha puc.
1.1 B obmactu 1 moKazaHO TOAKJIIOUCHHE IIPOCTPAHCTB HMEH (OMOIHOTEK,
COJIepIKaIINX CTaHAAPTHBIE HHCTPYMEHTHI) C UCIIOJIb30BAHUEM 3ape3€PBUPOBAHHOTO
ciioBa Using.

[IporpaMMHCT caM CO3/1a€T CBOE MPOCTPaHCTBO UMEH ¢ umeHeM LR One (2),
BKOTOPOM OOBSIBIISIETCS KJIacC ¢ MeHeM Program.

B kmacce Program oObsiBiaeH oawH Meron — ¢yHkius Main (mapameTpsl
(yHKIMM HE pacCMAaTPUBAEM).

®yukius Main umeeT ocoOeHHOE 3HaYeHUE B MPOrPAMMUPOBAHUU Ha S3bIKaX



C, C++ u C#.

Oynknuo Main Ha3bIBalOT «TOYKON BXOa», TO €CTh HAYajJOM BBIITOJIHEHUS
nporpaMMbl. Jlajiee MbI PacCMOTPUM NPUIOKEHHS, COJIEpXKAIIUE MHOMKECTBO
¢bynakuid. OnepanvoHHas CHUCTEMa 3HAeT C KakoW WMEHHO (YHKIIMKM HAvaTh
BBITIOJIHEHUE MporpamMmbl — ¢ GyHKIUKU Main. O4eBHIHO, YTO UM 3TOH (QYHKIHH
MEHATh HeNb34. JTO JOJKEH OBbITh CTATMYECKH METOJ Kiacca (WJIu CTPYKTYpBHI),
BO3BpallaroNIuid 1100 3HaueHue Tuma int, 1o void. Xots Hepenko Moaudukarop
public yka3siBaeTcst SIBHO, MOCKOJIBKY IO OMPEACICHUIO 3TOT METO/A JOJKEH OBbITh
BbI3BaH W3BHE MPOrPaMMbl, HA CaMOM JIeJie HEBAXKHO, KaKOW ypOBEHb JIOCTYTA BHI
Ha3HAYUTE METOY TOUKHU BXoja. OH 3alyCTUTCS, JaKe €CJIM Bbl IOMETUTE €ro Kak
private.

Korga xommuiaupyercs koHconmbHoe wian Windows-npuwiokenue C#, 1o
YMOJIYAHUIO KOMIWISTOP HIIET B TOYHOCTH OAUH MeToj Main () ¢ omnucaHHOM
BBIIIIE CUTHATYPOUl B JIFOOOM KJIacCE W JIeNaeT ero TOYKou Bxoza nporpammel. Eciu
CylIecTByeT 6ojiee ogHOro Meroaa Main ( ), KOMIUISTOP BO3BpAIllaeT COOOIICHUE
o0omuoKe.

OOparure BHUMAHWE Ha BJIOXKEHHOCTh KOHCTPYKIMH Ha puc. 1.1: B
npoctpancTBo uMeH LR One BnoxkeH knacc Program, B knacc Program BrmokeHa
dbynakius Main. B cBoro ouepenp, B pyHKIIMHM Main comep’aTcsi MHCTPYKIIMHM Ha
a3pike CH-K0J1, KOTOPBIN HAYHET BBIMIOJIHATHCS NIPU CTAPTE MPOrPaMMBbI.

B C#, kak u B apyrux C-momoOHBIX sI3bIKax, OOJBLUIMHCTBO ONEPATOPOB
3aBEpIIAIOTCS TOYKOM C 3aMATOM (;) U MOTYT IIPOJOJIKATHCSA B HECKOJIBKUX CTPOKAX
0e3 HeoOXOAMMOCTHM YKa3aHus 3Haka mnepeHoca. Omnepatopbl MOryT  OBITh
oObenMHEHBI B OJIOKM ¢ momompio (urypusix ckobok ({ }). OmHOocTpouHBIE
KOMMEHTapUu HAYWHAIOTCS ¢ IBOMHOTO cJeria (//), a MHOTOCTpOYHBIE — COCJIeIIa CO
3BE3/10YKOM (/*) M 3aKaHYMBAIOTCS MPOTUBOMOJIOKHON kKomMOuHanueut (*/). B satux
acriekTax s13bIk C# nnentnued C++ u Java.

Crenyer TakXke NOMHUTBb O TOM, 4TO SI3bIK C# UYyBCTBUTENEH K PETUCTPY
CUMBOJIOB. JTO 3HA4yuT, 4TO MEpEeMEHHbIe ¢ UMeHaMu myVar u MyVar sBisioTcs
Pa3HbIMHU.

[lpuurHa mpuUCyTCTBHSA omeparopa USINg B daitme Program.cs ceszana c
UCIIOJIb30BaHUEM OMOJIMOTEUHBIX KJIACCOB.

Becy kon C# nomkeH conaepkarbesi BHYTpU Kkiacca. OObsiBIEHUE Kiacca
COCTOHWT W3 KJIO4YeBOro cjopa Class, 3a KoTopeIM clieayeT uUMsl Kiacca M Tapa
¢urypHbix ckoOOK. Bech KOJ, acCCOIMMPOBAHHBIA C 3TUM KJIACCOM, pa3MEIIAeTCs
MEXAY ITUMU CKOOKaMHU.

3. OO6opynoBaHue U MaTepUaIbI

Jlnst BbINOJHEHUs J1Ta0OpaTOpPHOM pabOThl PEKOMEHAYETCS HCHOJIb30BATh
NEPCOHATBHBIN KOMIBIOTEP CO CIEAYIONUMHU XapaKTEPUCTHKAMU: 64-pa3psTHbIil

(x64) mporeccop ¢ TakToBoM yactoroit 1 I'T'11 1 BhIle, onepaTuBHAs aMSTh
— 1 I'6 uBsbIIe, CBOOOIHOE AMCKOBOE MPOCTPAHCTBO — HEe MeHee 1 0, rpaduueckoe
yerpoiictBo DirectX 9. IlporpamMmHoe oOecrieueHHe: OINEpalMOHHAs CHUCTEMa
WINDOWS 7 u Beire, Microsoft Visual Studio 20112 u Beime.



4, Meroauka 1 NOpS0K BBITTOTHEHUS PAOOThHI
1. Co3paiiTe KOHCOJIBHOE MNPWIOKEHHUE,
CIEIYIOLIHUEACUCTBUA:

BriOepute kOMaHy TJIaBHOTO MEHIO
File — New — Project...

JJIA 3TOr0 BBIIIOJTHHUTC

B otkpeiBIIeMcs auagoroBoM okHe (puc. 1.2) BweiOepuTe HEOOXOIUMBIC
HACTPOWKHM A co3aaBaeMoro mpoekta: s3bik Visual C#; dpeirimBopk: .NET
Framework 4; ma6moun: Console Application.

New Project

Recent Templates
Installed Templates

= Wisual C#
Windows
Web
[# Office
Cloud
Feporting
[# SharePoint
Silverlight
Test
WCF
“workflow
# Other Languages
# Other Project Types
# Database
[# Test Projects

Cnline Templates

| MET Framework 4

- | Sork: by: |DeFauIt

[
=
E;:';/
(¥

<

Silverlight Class Library

Silverlight Business Application

WCF RIA Services Class Library

WCF Service Application

ASP.MET Dynamic Data Entities Web...

Enable Windows Azure Tools

E Windows Forms Application cﬁ
[ weF Applicatian =
:—5 Consale Application cﬁ
% ASP.MET Web Applicatio [
iConsole Application
A Class Library 5.8
_-3 ASP.MET MYC 2 Web Application _E
E Silverlight Application E
[
&

Excel Twper Visual C#

A project For creating a command-ling

Cutlo S
application

“Word
Ackivi
WCF

Open

Crysk

>

Mame: | LR_Cne

Location:

| D¢}, TexXHONOrMK NPOrpaMMHpoEaHHA T}

Solution:

| Create new solution

~ | Erowse. ..
v|

Solution name: | LR_Cre

| [¥]create directory For salution

(marmpumepLR_One).
HOBOT'O ITPOEKTA.

forsolutiony.

[add ko source cortral

Pucynok 1.2 — Co3naHue HOBOIro NPOeKTa KOHCOJIBLHOI0 NPHJI0KEHMS.

B rTtekcroBom mone Name BBeaure uMsA IMPOEKTa

B TexcroBom none Location BeIOEpUTE MECTO COXpaHEHHS

VYcranoBute Quaxok-nepekiouarens «Create directory

Haxxmurte kHOnky «OK».

2. [Tocne BeImonHeHUsI MyHKTa 1 B cpene pa3pabOTKH OTKPOETCS
HOBBIICO31aHHBIH MpoekT (puc. 1.3).



LR_One - Microsoft Visual Studio |;”E‘E‘
File Edit View Refactor Project Build Debug Team Data Tools Test Window Help
e Rt - NTRESEr S R SR e R e 2 [ ~| [xs8 || (% [ vacancies = G B
iDhbarrElEme| 22 |(0606E 8686360 OHERA|SA-

Program.cs 3 Sol ;
: H E S B8
' Flusing System; |,; Solution ‘LR _One' {1 project)
using System.Collections.Generic; = [ LR_One
using System.Ling; [=d] Properties
using System.Text; [ References
) Program.cs

<plore
2

namespace LR_One

=]

ki

El class Program
1

static void Main(string[] args)

Errar List
0 0 Errars | _ﬁ 0 Warnings | @ 0 Messages

Description Line Zolumn Project

IRYSCA] % Find Symbol Results BB Test Results B9 Test Runs WA 3] Scidtion Exglorer

Pucynok 1.3 — HoBblii mpoekT, 3arpy:KeHHbIii B cpey pa3padoTKu: BKJIaIKa
«Solution Explorer» oro0pa:kaeT cocTaB NpoekTa (Hac MHTEpecyeT TONbKO (aidi
Program.cs); B JieBOi 4acTu OKHA (CBepxXy) OTKPHIT Paitia Program.cs B peqakropexoaa.
3. Ha panHOM »Tame HEOOXOJUMO O3HAKOMHUTHCS CO CTPYKTYpOH

UCXOIHOTO (hailyia KOHCOJILHOTO npuioxenus (puc. 1.4).
Susing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

“lnamespace LR_One

{
= class Program
i
= static wvoid Main(string[] args)
1
/Y 3pece Heobxogwmo NMWCAETE KO NMpOTpaMe
}
I ¥
1

Pucynok 1.4 — Ucxonublii (paiin KOHCOJBHOTO IPUJIOKEHHUS.

Bech ko mporpaMMbl HEOOXOAUMO TTHCaTh BHYTpH GyHKIMU Main. Jlns
IIOCTPOCHUS COOPKH (ucroHsIeMOro  exe-cgaiina) BBIMOTHUTE KOMaH]y
rnmaBHoro wmeHto Build [ Build Solution (unm wmcnonp3oBaTh TOpSYYI0 KIABHIIY
F 6 ). Ilocae sroro cOopka co3gaHa, HO MNPUIOKCHHE HE OyIeT 3amyIicHO
aBTOMATHYECKH.

4. Jlna co3maHusi COOPKHM M TIOCTEAYIOMIETO 3amycka MPOrpaMMbl MOYKHO
BOCIIONB30BaThest koMangou Debug [ Start Debugging riaBHOro MeHI0 cpejibl
pa3pabOTKN WM HAKATh KHOMKY MaHEIW WHCTPYMEHTOB Start Debugging



(F5) . MoxHO Takke UCTIOIB30BaTh TOpsUYYH0 KiaBuiny F5.

5. 3amycTuTe TPWIOKEHHWE Ha BBIIOJHEHWE OJHMM H3  METOJOB,
YKa3aHHbIX B MYHKTE 6. OKHO KOHCOJIBHOT'O IPWJIOKEHHS IOSBUTCS U HCYE3HET.
OTO O03HA4aer, YTO NPWIOKEHUE BBINOJHUIO BCE KOMAH/Ibl, HAIHCAHHbBIC
POrpaMMUCTOM, U 3aBEPLINIO CBOIO paboTy.

6. [ns yaepxaHus OKHAa Ha OJKpaHe HM3MEHUTE HCXOAHBIN ¢ain B
COOTBETCTBUM C pucyHKOM 1.5. B ¢yHkuuu Main no6aBieH BbI30B TOJIBKO OJIHOM
komaHael Console.DeadKey ( ) — »Ta ¢yHKIMS OCTaHABIMBACT BBITOJHCHHE
IIPOrpaMMBbI U XKJIET, KOTJa MOJIb30BaTeIh HAKMET JIF00YIO KJIaBHUIILY.

—lusing System;
using System.Collections.Generic;

using System.Ling;
using System.Text;

“Inamespace LR_One

1
= class Program
1
= static woid Main(string[] args)
1
Console. ReadKey();
h
h
}

Pucynok 1.5 — Ucxoanblii ¢aiiji KOHCOJIBHOT0 NPUJI0KEHH S HJIANPe0TBPALLIEHH I
3aKPbITHS OKHA KOHCOJBLHOI0 MPUJI0KEHH .

7. 3anycTuTe WM3MEHEHHOE NPWIOXKEHUE, YOEeIUTeCh, UYTO OKHO
yACPKUBACTCS HA dKPaHE.
8. Jlo6aBbTE HECKOJIBKO CTPOK KOJla B UCXOAHBIN (paitn (puc. 1.6).

—-lusing System;
using System.Ccllections.Generic;
using System.Ling;
using System.Text;

- namespace LR_One
= class Program

{

- static veid Main(string[] args)

ole.Writeline( " labopaTopHan pabora N1");

JMriteLine("");

WriteLine("Bunonuun: Wsawos Msaw usaucsuu");

le.WriteLine("rpynna: WUCT5-121");

le.WriteLine("Hauvwencsamue fIP: CTPyKTypa KOMCOABHOro npunoxkeHus”);
le.WriteLine("");

le.WritelLine("gna sasepwennsa pabortu nporpassvas xHammuTe nobyro xknaswwy...");

Console.ReadKey();

Pucynok 1.6 — Ucxoanplii ¢aiii KOHCOJIBHOI0 NPHJIOKEHNS 1JIA BbIBOAA
HHGOPMALUH HA YKPaH.

Q. BHuUMaTenbHO HM3y4UTE HCXOAHBIM KOI mpumepa Ha puc. 1.5.
3amycTuTe NpUIoKeHUe U yOeauTeCh, YTO OTCYTCTBYIOT OIIMOKH M MH(pOpMAaIus
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BBIBOJIUTCHI.
10. BrinosiHuTE MHAUBUYAJIbHOE 3aIaHUE.

NupuBuayajibHoe 3a1aHKe.

V3MeHWTE TNPUIOKEHHE, CO3JJaHHOE B  XOJAC BBIMOJHEHUS JaHHOM
71a0opaTopHOil pabOThl TakuM OO0pa3oM, YTOOBI MporpaMMa BBIBOJAWJIA HAa SKpaH
clenyrouyro  uHpopManuio  (KaXIbId  CTYIAEHT  JIOJDKEH  HMCIOJIb30BaTh
nepcoHaIbHyIOUH(QOpMALKIO O cede):

— HasBanue u HOMep J1abopaTopHOii paboTHI;

— ®UO cTyneHTa;

— I'pynma crynenTa u mmdp crenuaibHOCTH,

— Jlata poXIeHHS CTYIEHTA;

— HaceneHHbIi MyHKT MTOCTOSTHHOT'O MECTa KHUTEIBCTBA CTY/CHTA,;

— JIroOuMBI IpeMET B IIKOJIE;

— Kpatkoe onucanue yBineueHuii, xoo0u, HHTEPECOB.

7. ConepxaHue oTtyeTa u ero popma

OTtueT 1o 1a60paTopHOI paboTe JOKEH COAEPKATh:

1. Howmep 1 Ha3Banue 1ab0opaTopHOii pabOTHI.

2. enu nabopaTopHO pabOTHI.

3. OTBeTHI Ha KOHTPOJIbHBIE BOTIPOCHI.

4, OkpaHHble (HOPMBI U JTUCTUHT TPOTPAMMHOTO KOJa, TMOKa3bIBAIOIINE

MOPSIZIOK BBIMOTHEHUSI J1aOOpaTOpHOM pabOThI, U PE3YyIbTAThI, MOJTYYEHHbBIE B XOJI€
€€ BBIITOJIHCHUS.

OTyeT O BBHINIOJHEHUHU Ja0OpaTOpHOM pabOThl B MHUCHMEHHOM BHJIE CIACTCS
MPEnoAABaTEIO.

8. KoHTponbsHbIE BOIPOCHI

1. Kakas ¢QyHkuuss umeer o0coOEHHOE 3HAYEHHE TMPU BHITOJIHEHUH
nporpaMmbiHa s3pikax C, C++, C#?

2. Yro Takoe «Touka BX0/1a» B IporpamMme?

3. Kak Bbl TIOHMMaeTe TEPMHUHBI «IIPOCTPAHCTBA HMMEH», «KJACCY,
«METO»,

«DyHKIUSA»?

4. Yem omiMyaeTrcs CTPYKTypa KOHCOJBHOTO  MPUJIOKEHHUS  OT

IMPUWIOKCHNUA, ITOCTPOCHHOI'O C HMCIIOJIb30BAHUCM TEXHOJIOTUN WindOWS FormS,
WPF?

9. Crucok muTepaTypsl
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J1J1s BRITIOJTHEHMSI JTA00OPaTOPHO pabOoTHI, IPH TOJTOTOBKE K 3aIUTE, & TAKKE
JUI OTBETa HAa KOHTPOJILHBIC BOMPOCH PEKOMEHIYETCS MCIIOIbB30BATh CIICAYIOIIHNE
uctounuku: [1-3].

JIABOPATOPHAS PABOTA 2.
[MPEJOITPEAEJIEHHBIE TUIIBIIAHHBIX, IIEPEMEHHBIE,
KOHCTAHTBI
1. Llens u conepxkanue
Lenp nabopaTopHOil pabOThI: HAY4YUTHCS padbOTaTh c

MEPEMEHHBIMM  HWKOHCTaHTaMHU MPOCTHIX TUMOB B CH.
3agaun 1a00paTOpHON pabOTHI:
—  HAYYUTHCS OOBSBIATH ITEPEMEHHBIC MPOCTHIX TUIOB B si3bIKe CH#;
—  HAY4YUTHCS OOBSABIISITH KOHCTAHTHI MPOCTHIX TUIIOB B si3bIKe CH;

—  Hay4YuThCH BBINIOJIHATh MPOCTEUIINE JEUCTBUS C
IEPEMEHHBIMH Y KOHCTaHTaMHU.
2. Teopernueckas 4acThb

[lepen BbIMONTHEHHWEM JIaOOpPaTOpPHOW pabOThl HEOOXOAMMO  U3YYHUTh
Marepuansl Jiekiui. Crneayer nmoHuMarh npuHuun jeneHus tunoB NET Ha Tumbl
3HAYCHWUH M CCHIJIOYHBIEC THIIHI.

B nannoit naboparopHoil paboTre HEOOXOAMMO OCBOUTH MPHUEMBI PadOTHI C
peaoNpeCICHHBIMU TUIAMU 3HAUYCHU N

Tunel 3Hauenuii C#
SI3BIK C# mnopnepxmBaeT 8 TMPeAONPEICICHHBIX IIETOYMCICHHBIX
tunoB(Tadnmna 2.1).
Ta6muna 2.1 — Iemouncaennsie Tunbsl CH#.

Nms tuna Tun CTS Ornucanue Jlnana3oH (MUHUMYM
MaKCHUMYM)
sbyte System.SByte  8-OutHoe nenoe co 3Hakom |-128 : 127
short System.Intl6  [16-OutHOoe T1enmoe co  |-32 768 : 32 767
3HAKOM
int System.Int32 32-OutHoe 1uenoe co |2 147 483 648
3HAKOM 2 147 483 647
long System. Int 64- 1e -263 . 2631
64 OuTHOE Joe 0
3HAKO
M
byte System.B 8-OutHOoe 1IENOC  Oe€3 0:255
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yte 3HAKA

ushort System.UIntl6 [16-OutHoe 1enoe  6e3 |0: 65535
3HAKa

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

ulong System.UInt64 [64-6utHoe memoe  Ges 0:2%4-1
3HAKa

Azpik C# Takke MOAJIEpKUBACT U TUIIHI C TUIABAIOIIEH TOUKo# (Tabiuna 2.2).
Tabmnma 2.2 — Tunsl ¢ wiasaromeir Toukoii C#.

Nms Tun CTS Onucanne Kon-Bo |[[Imamazon
THIIA 3HAKOB  (MHUHUMYM
MaKCHUMYM )

float  System.Single [32-6utHoe ¢ mTaBaromIEH/ or +1.5x107%
TOYKOM OJIMHAPHOU no +3.4x10%
TOYHOCTH

double [System.Double 64-6utHoe ¢ ruraBaromeil5/16 ot +£5.0x107324
TOUKOU JIIBOMHOM o +1.7x103%08
TOYHOCTH

B Tabmune 2.3 mnpencraBieH aecaTtuuHbli  Thn  CH#.
pean30BaH IS PUHAHCOBBIX OTEPALIHIA.
Ta6mauna 2.3 — lecarnunsiii Tumn C#.

JIaHHBIM ~ THIT

Nmsa tuna  [Tun CTS OnucaHue Kon- Jnamazon
BO (MUHUMYM
3HAKOB |MAaKCHUMYM)
decimal System.Decimal [128-0utHO€ c 28 or +1.0x10728

IIaBaroliel TOUYKOM B
NEeCATUYHON HOTAIUU

C BBICOKOM
TOYHOCTBIO

no +7.9x10%

Kak ¥ BO MHOrMX S3bIKax MPOrPAMMHUPOBAHHS CYIIECTBYET OYJICBCKHIA
tun(tabnuma 2.4).

Tabnumna 2.4 — byneBckuil Tum.

Wwmd tuna Tun CTS 3HaueHus

bool System.Boolean true nu false

Jlns XpaHeHHs OJUHOYHBIX CHMBOJIOB B si3bike CH# HCIOIB3yeTCs THII
char(ra6mnuma 2.5)
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Ta6muma 2.5 — byneBckuii Tum.

Nms tuma Tun CTS SHaYECHUS

char System.Char [IpencraBiasier  OTHAeNbHBIA  16-
outHeri (Unicode) cumBon

Jlutepasbl Thna char 3amuceIBalOTCS Kak OJMHOYHBIE,
3aKJIIOYCHHbIC B OJIMHAPHBIE KaBBIYKU CUMBOJIBL: ‘F°, ‘w’, ‘10°, ‘S’ u T.11.

B nepemennbix THma char MOXXHO XpaHHTh U CII€HHAIbHBIC CHMBOJBI B
BUICYNIPABIISIONINX MOCIIEA0BaTeNIbHOCTEH (Tabmuima 2.6).

Tabauma 2.6 — IlpencraBieHne CHUMBOJIOB B BHJC
YIPaBIIAIONIMXITIOCIIEI0BATEIBHOCTEH.
Ynpasnsronias CumBon
M0CJICIOBATEIIBHOCTD

\ OauHOYHAs KaBbIYKa

\” JIBOiHas KaBBIYKa

\\ OOpaTHBIN CIIAII

\0 ITycto

\a [Tpenynpexaenue (3ByKOBOM CUTHAIT)

\b 3a0oii

\f [Tomaga popmbl

\n HoBas cTpoka

\r BosBpar kaperku

\t CuMBOJ TaOYJISIIIAN

\v BeprukanpHas TaOysims
Ecu OTAEIbHBIC CHMBOJBI OOBEIUHEHBI B CTPOKY, TO

HEOOXOJIMMO HCIIONIB30BaTh THUI string, KOTOPBIM OTOOpakaeTcs
Ha Tin CTS — System. String.

OObsBIICHUE Y UHUITMATTU3AIUS TIepeMEHHBIX B C#
CuHTakcuc o0bsSBICHUS TIEpeMeHHBIX B C# BBITIISIIUT CISTYIONUM 00pa3oM:
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Tun /lannvix Hanpumep: Hoenmuguxamop Ilepemennoii;
int a;
DTOT KOJ 00BABISICT MepeMeHHyr0 Thma INt ¢ umeneM a. Kommusrop He
MO3BOJIUT MCIOJB30BaTh 3Ty MEPEMEHHYIO N0 TEX IMOp, MOKa OHAa He Oyner

MHULIMAIU3UPOBaHa (T.€. TTOKa el He Oy/IeT MPUCBOCHO 3HAUCHHE).
JIns mHULIMaNIU3aMu EPEeMEHHON a8 HEeoOXOJIMMO HamucaTh CIEAYIOUIUN

KOJI:
a = 123;
[TepemeHHYIO0 MOKHO MHUITUATM3UPOBATH BO BpEMs OOBSBIICHHUS:
int b = 7;
WIH
string str = "Hello, World!!l!™;
CunTtakcuc C# mo3BONSET OOBSBUTH  HECKOJBKO
NIEPEMEHHBIX (M WMHUIUATU3UPOBATh HX) OJIHOTO
THMA B OAHON CUHTaKCUYECKON KOHCTPYKIIHH.
Hanpumep:

flocat b, i, myPerem, U_t = ©0.3F, z_11 = 23.56F;

B nanHom npumepe oObsaBisiercs 5 nepeMeHHbix Tuna float, HeKoTOpbIe U3
HUX MHUIHAIM3UPYIOTCS B Tpoliecce OObABICHHUS.

OObsBIIeHNE U NHULIMAIN3ALUI KOHCTAaHT B C#
Konctanra — 3T0 mepeMeHHas, 3Ha4€HUE KOTOPOM HE MEHSETCS 3a BpeMms
BBITIOJIHEHUSI ~ MpOrpaMmbl.  JIss  OOBSBIEGHUS ~ KOHCTAHTBI  HEOOXOIUMO
BOCIIOJIb30BaThCA KIIIOUEBBIM CJIOBOM const. Hampumep:

const char simv = "A";
const double pi = 3.14;

OueBHIHO, YTO MPU TAKOM OOBSBICHUM, MIOMCHATH 3HAYCHHS SIMV U Pi B
JanbHeeM Oy1eT Helb34.

3. Metoauka 1 TOpsI0K BBITOIHEHUS! paOOTHI

1. Co3paliTe KOHCOJIBHOE TIPUJIOXKEHHWE B COOTBETCTBUU C
ITOPUTMOMOITUCAHHOM B J1abopaTtopHoii pabore Nel.

2. Wzyautre wmarepuan B pazaene «Teoperndeckoe OOOCHOBaHHUE)

JTAaHHOMJIA00paTOPHOU PabOTHI.



15

3. MoaudunmpyiTe UCXOAHBIN (aiin Kak mokazaHo Ha puc. 2.1,

[y

—using System;
using System.Collections.Generic;
using System.Linq;

N

v B W

‘using System.Text;

6 [-namespace LR_One

7 |1

8 E class Program

g {
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 |}
PucyHok 2.1 — O0bsiBjieHue epeMeHHBbIX B C#.
4, PaccmoTpum npuBeieHHBIN puMep noapoOHee:

B ctpoke 12 o0bsiBnsieTcs epeMeHHas TUIa int ¢ IMEHEM a.

B crpoke 13 oObsBisieTcs mnepeMeHHas Tuma INt ¢ mMenem b,
npuYeM TpH OOBSIBICHUN JJIs HEe YCTaHABIMBAETCS HauyalbHOE 3HAYEHHUE, PABHOE
7.

B ctpoke 15 oObsBisieTcs mepemenHas tuma String ¢ mMmenem Str
UUHUIIAATN3UPYETCs CTPOKOBEIM 3HaueHueM «Hello, World!!!».

B crtpoke 17 mnepeMeHHON & mNpHUCBaUBAETCS IIEIIOYUCICHHOE
3HAYCHHE

123.

5. 3amycTuTe MPUIOKCHUE Ha BBITIOJHEHHE. Y Bac JOJDKHO TOSBUTHCS
ycToe

OKHO KOHCOJIbHOrO TmpwioxkeHus. O4YeBUIHO, YTO HCXOJIHBIM KO,
IPEICTAaBIICHHBIN Ha puC. 2.1 HEe mpeArnoaaraeT BpIBoAa KaKOH-1100 WH(pOpMaIuu
Ha DKpaH.

6. Jns BbIBOAa HMH(pOpMalMM HA 3KpaH BOCHONb3yeMcs (yHKIMEH
Console.WriteLine, n3yuennoit B nmaboparopraoit padore 1. JlobaBUM B MCXOTHBIH
daiin cnexyromue ctpoku (ctpoku 19 — 21 Ha puc. 2.2).
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—namespace LR_One

7 |t
3 = class Program
r
= 1
18 & static void Main(string[] args)
11 {
12 int a;
13 int b = 7;
string str = "Hello, World!!!";
a = 123;
1 Console.WritelLine(a);
28 Console.WriteLine(b);
21 1sole.WriteLine(str);
2 Conscle, ReadKey();
24 ¥
2 ¥
26 }

Pucynok 2.2 — /lo0aBJjieHHe CTPOK KO/ I BbIBO/AA 3HAYEHHUI 00bSBJICHHBIX
NMEePpEeMEHHBbIX HA JKPaH.

1. B npumepe Ha puc. 2.2 UCHOJIB3YETCSI MPOCTOW BBIBOJI, TO €CTh UM
MEepEMEHHOM  TPOCTO  TMepefaeTcss B KadecTBe  mapamerpa  QyHKIUU
Console.WriteLine.

8. Jlns  BemmonHeHus (GOpPMATHOTO BbIBOJA (M3MEHeHus ¢opmara
NPE/ICTaBIICHUs BBIBOJMMON WH(OpMaIun) HeoOXOAMMO peaan30BaTh BBIBOJ B
cienyronieM Buze (puc. 2.3 n3MeHeHsl crpoku 19-21):

1 [Husing System;

2 using System.Cecllections.Generic;
using System.Ling;

- using System.Text;

—'namespace LR_One

{
8 E class Program
1
static void Main(string[] args)
11 &€
12 int a;
13 int b = 7;
14
15 string str = "Hello, World!!!";
16
17 a = 123;

1
19 Console.WriteLine("3HaueHue nepemeHHcii a pasHo {8}", a);

2 Console.WritelLine("a snaudenne nepemenHonn b pasno {©}", b);

21 Console.WritelLine("sHauyeHue a+b = {@}+{1} = {2}", a, b, a+tb);
Console.WriteLine(str);

24 Console.ReadKey();

N
o

M
[

Pucynok 2.3 — BoiBoa nngopmanuu ¢ ucrnoab3oBaHueM GopMaTHBIX CTPOK.

9. BuumarenbHO wu3yuuTe KOJA TOJYYEHHOM TporpaMmbl, 3aTem
BBITIOJIHUTEUHIUBUYAJIbHOE 3aJJaHUE.



NuauBuayaabHOE 3a1aHKeE.

OObsaBute TpeOyemble MepeMeHHbIE, NMPUCBOWTE UM HayalbHbIE 3HAYCHUS
3HAYEHHUs KAKOr0 TUNA MOIYT IIPUHHUMATh
IEPEMEHHBIE), BBIBEIUTE HA OBKpaH C MCHOJb30BaHUEM (OPMATHON CTPOKHU
3HAQ4YECHUS NEPEMEHHBIX U PE3YJIbTAT BBIYMCIICHUS BBIPAXKEHUS B COOTBETCTBUE C

(OHpCIIGJII/ITG CaMOCTOATCIIBHO,

BapHaHTOM:
Bapua Bripaxenue 11t BBIYUCICHUS
HT
1 (0,2x)3 + cosx
2 x-10sinx+ 76
3 2** sinx
4 2*-2cosx +10
5 lg(x+5) + cosx
6 Jax +1 + 3cos x
7 xsinx-1+4
8 8cos X-X + 6
9 sin x-0,2x + 3
10 10cosx-0,1x? +2
11 21g(x+7)-5sinx +50
12 4 cos x+0,3x -12
13 5sin2x + 1-x
14 [,2x4+2x3-24.1+ 13x2+14.2x
15 In(x+6,1) / 2sin (x-1,4)

7. ConepxaHue oTdeTa u ero popma

OTtuet o 1abopaTopHOi paboTe JOKEH COAEPKATh:

1. Howmep u HazBanue mabopaTopHOi pabOTHI.

2. [{enu mabopaTopHOit pabOTHI.

3. OTBeThI Ha KOHTPOJIHHBIE BOTIPOCHI.

4. OkpaHHbIe (POPMBI U JTUCTUHT TPOTPAMMHOTO KOJ1a, TTOKA3bIBAIOIIHE

NOPSAJIOK BBIMOJTHEHUS TaO0OpaTOPHOIM paboThl, U pe3yNbTaThl, OTYYEHHBIE B XOE
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€€ BBINTOJITHECHUS.
OTyeT 0 BHINOJHEHUH J1a00pPaTOPHOU pabOThI B MMMCBMEHHOM BHJIE CIACTCS
MperoaBaTeto.

8. KoHTpoasHbIE BOPOCH

1. Uro Takoe nepemenHas? Kak o0bsiBisieTcs: nepeMeHHas?

2. Kak oObsBusercss koHctanta? Yem KOHCTaHTa OTJIMYACTCS OT
MepeMEHHOM ?

3. Kakue tunsl 3HaueHnil npumensitorest C#?

4. Yem tum char otnmuaercs ot tumna string?

5. Kak MPOU3BOJUTCS UHULIHAIN3alUs MEPEMEHHBIX ? Kaxk
MPOU3BOIUTCSIMHULIMATIA3AIIAS KOHCTAHT?

6. Uro Takoe yrpapisiolye nocie0BaTeIbHOCTH?

9. Cncok nuTeparypsl

Jlnst BBIMOIHEHHs J1abopaTOpHOl pabOTHI, NPH IMOATOTOBKE K 3allWTE, a
TaK)Ke JUIsI OTBETa Ha KOHTPOJBHBIE BOIPOCHI PEKOMEHAYETCS HCIIOIh30BATh
cnenyme ucrounuku: [1], [7].

JIJABOPATOPHAS PABOTA 3.
UCIIOJIb30BAHUE BO3MOXHOCTENKOHCOJILHOI'O BBOJIA-
BBIBOJIA.

1. Lenb u conepxanue

[lens mabopaTopHO# pabOTHI: H3Y4NTh KOMAH/IbI BBOJA W BBIBOJA JAHHBIX B
KOHCOJIbHOM TPUJIOKEHHH.

3amaun 1abopaTopHO pabOTHI:

— Hay4duThcs mpuMeHsTh Gyukiun Console.Write u Console.WriteL.ine;

— HayuuThcs mpuMensaTh pyHknun Console.Read u Console.ReadL.ine;

— HAYYHUTHCS HCIOJIB30BaTh (POpPMAThI BBIBOJAA JUIS Pa3IMUYHBIX THIIOB
JTaHHBIX.

2. Teopernyeckas 4yacTh

B mpempiaymux mabopaTopHbIX paboTax yKe HCIONb30Bagach KOMaHIa
Console.WriteLine. PaccMoTpuM ee CHHTaKCHC TOAPOOHEE:
DTa 3amuch O3HAYAET BBI3OB CTATHYECKOro MerToaa kimacca Console. B

Console.Writeline("Crpoxa vekcta");
KauecTBE NapaMerpa (QYHKIHMH TIepefaeTcsi CTPOKa, KOTopas BBIBOJUTCS B
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KOHCOJTb.
CymiectByeT Takxe QyHKITHUS:

Console.Write("Crpoka Tekcra");

OTOT METOJT TaKXKE OCYIIECTBIISIET BHIBOJ, TOJILKO HE TIEPEBOIUT KAPETKY Ha
CJICIYIOIIYIO CTPOKY.

PaccMoTpeHHBIE METOABI TaKXKe IMO3BOJSIOT OCYIIECTBIATH (POPMATHBIM
BBIBOJI, aHAJIOTHYHBIN QyHKIMK printf si3p1ka Cu, HanpuMep:

B nmanHOM mpuMepe B KaudecTBE IMEPBOro IMapameTpa Mepeaaercss CTPOKa,
int a =108, b = 13, c =23, d = 9, e = 0;

Console.WritelLine("Nepemennas a = {@}, nepemenHana b = {1}," +
"nepemenHans ¢ = {2}, " +

"nepemennan d = {3}, " +

"nepemenHan e = {4}", a, b, ¢, d, e);

coliepkaiiasg Mapkepbl B (purypHnix ckoOkax. IIpu BbIBOJEe Ha MecTa MapKepoB
OyIyTIIOACTABIICHBI TApaMETPhI, KOTOPHIE CAEAYIOT 32 CTPOKOKH.
[Ipu hopMaTHOM BBIBOJIE MOKHO 33]1aBaTh IIMPUHY IOJISI BEIBOIA, JIJISl 3TOTO
HEO0OXOMMO BOCIIOIB30BAThCA CIAEIYIONIUM PUEMOM:
B manmHoM mpumepe BuAHO, 4TOOBI 3a7aTh HIUPHUHY BBHIBOJA HEOOXOIUMO
int a =100, b = 13, ¢ =23, d =0, e = 0;
Console.WriteLine("MepemenHan a = {@, 5}, nepemennHas b = {1, S5}," +
"nepemenHaa ¢ = {2, 5}, " +
"nepemennas d = {3, 5}, " +
"nepemennas e = {4, 5}", a, b, c, d, e);
UCTIONIb30BaTh B (popmate {n, w}, TIe n — MOPSAKOBBIN HOMEp mapameTrpa, a W —
mUprHa 00JacTH BBhIBOAA (3HAK W TIO3BOJISET OCYIIECTBIISATH BBIPAaBHUBAHUE
BBIBOJJMMOI'0 3HAYEHUS 10 JIEBOMY WJIM IIPaBOMY Kparo).
[Ipu BbIBOAE TaKkke MOXKHO J00aBIATH CTPOKYy ¢opmara BMECTE C

Heo0s3aTeIbHBIM 3HAYCHHEM TOYHOCTH (Tadimia 2.1).

Tabnuna 3.1 — OcHOBHBIE cTpoKHU (hopmara.

Croka Onuncanune
C JlokanbHbIl (hOpMaT BaTIOTHI
D Hecstuunbii  popmar. IlpeoOpazyer 1enmoe K
OCHOBaHUIO
10 u CHa0XaeT  BEAYIIMMHM HYJISIMHU,
ecnu eCThCEITU(PUKATOP TOYHOCTH.
E Hayunsrit (9KCIIOHEHIINATHHBIH ) dbopmar.
CrennukaTop TOYHOCTH yCTaHaBIUBACT
KOJIMYECTBO JECATUIHBIX
pa3ps10B (110 yMOTYaHUIO 6).
F dopmarc (UKCHUPOBAHHOM 3aIATOM.
Cneunudukarop
TOYHOCTH 3aJ]a€T KOJIMYECTBO JCCITUIHBIX Pa3PsJIOB.
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G O6mmit popmat. ®opmatupoBanne E nmm F.
N Yucnosoii (dopmar.
dopmaTtupyer YHCIIO C
pa3aenUTENSIMU THICSY — 3aMSTHIMHU.
P [IpouentHsiit hopmar
X [lectHamuatupuunbii  Qopmar.  CrnerudukaTtop
TOYHOCTH
HCTIOJIb3YETCsl sl YKa3aHHsl BEIYIIUX HYJEH.

HpHMep HUCITIOJIB30BaHUA (I)OpMaTaZ
float a, b, ¢, res;

Console.Write("Beegute a > ™);
a = Convert.ToSingle(Console.Readline());

Conscle.Write("Beegute b > “);

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

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

Conscle.WriteLine("fienexuun popmar {@:C} \n", res);

// Console.WriteLine("flecaTuunuil popmat {@:D10} \n", res);
Console } \n", res);
Conscle.WriteLine("O6uui dopmar {0:G} \n", res);
Console.WriteLine("Yncnosoin popmar {@:N} \n", res);
Console.WriteLine("NpouexTtHuit dopmaT {@:P} \n", res);

// Console.WriteLine("BecTHaguaTupnurbit dopmat {@:X} \n", res);

N3yuure IIPEACTABICHHBIA TpUMEp. DBBINOTHUTE JaHHBIM KOJI B CpElel

B xmacce Console Taxke CyliecTBYIOT METOJBI, ITO3BOJISIOIINE CUMTHIBATH
uH(OpMaIIHIO, BBOJUMYIO TTOJIb30BATEIIEM:

B AaHHOM IIPHUMECPC CTPOKA, BBCIACHHAA II0JIL30BATCICM, CUUTLIBACTCS B
string str;

str = Consocle.Readline();

Console.WriteLine("sus sBeau ctpoky: " + str);
NEePEeMEHHYIO Str, 3aTee OCYIIECTBIISIETCS €€ BbhIBOA. Habepure maHHBIN mpuMep B
cpene VS u u3yuure Koj.

3. MeTtonuka v MOPsITOK BBHITTOTHEHHS paOOThI

1. Co3paliTe KOHCOJBHOE TPUJIOKEHHE B  COOTBETCTBUM C
aNTOPUTMOM, IIPEACTABICHHBIM B JJabopaTopHO# padoTe Nel.

2. BeImoTHUTE WHIWBHIYyaJbHOE 3aJaHWE, BBIMOJTHUB BBIBOJ

pe3yiibTarta € UCIIOJIB30BAHUCM BCCX BO3MOKHBIX q)OpMaTOB, MNpCACTaBJICHHBIX B
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tabiuue 2.1.

NuauBuayajibHoe 3a1aHue.

OOBsiBUTE TpeOyeMble TTEPEMEHHBIC, 3HAYCHHUS IEPEMEHHBIM IOJIb30BaTEIhb
JIOJDKEH TPUCBAMBaTh B TMPOIECCE BBIMOJHEHUS MPOTPaMMbl (CUUTHIBAIOTCS C
KOHCOJIH), BBIBEIUTE Ha DKPaH C HCIONH30BaHUEM (DOPMATHOW CTPOKH 3HAUCHUS
MEPEMEHHBIX UM PE3YyJbTaT BBIYMCICHUS BBIPAKEHUS BO BCEX BO3MOXKHBIX
dbopmartax:

YpaBHeHHs  MartemMaThyeckux  (opMysa  BBIJAIOTCS  JUIS  CTyACHTA
MperojaBaTeIeM UHANBUAYAIBHO.

5. ConepxaHue oTyeTa u ero popma

OtueT 1o 1a60paTopHOI paboTe JODKEH COASPKATh:

1. Homep u HazBaHue 1abopaTopHOMl pabOTHI.

2. [{enun mabopaTopHO# pabOTHI.

3. OTBeThI HA KOHTPOJIBHBIE BOPOCHI.

4, OKpaHHbIe (HOPMBI U JIUCTUHT MTPOrPAMMHOr0 KOJIa, TOKa3bIBAIOIIHE

TIOPS/TIOK BBITIOJTHEHUS TAOOPATOPHOI pabOThI, U Pe3yIbTaThl, MOTYYEHHBIE B XOE
€€ BBIIIOJTHECHHUS.

OTueT 0 BBINOJHEHUH J1a0OPaTOPHOU pabOThl B MMCHbMEHHOM BUJIE CIAETCS
[IPENOIABATEIIO.

6. KonTponbHbie BOIIPOCHI

1. Kaxk odopmiisiercs kommeHTapuii?

2. Kakne ¢yHkunyu wucnmonp3yroTcs I BBIBOAA HHPOpPMAIMH B
KOHCOJIb?

3. Kakne ¢yHKIMM WCHONMB3YIOTCS AJsl CYMTHIBAHUS MH(pOpMammu C
KOHCOJINA?

4, Kakue ¢popmatel BeiBos1a BbI 3HaeTe? ONUIIUTE UX.

5. Kakoir  kimacc COAEPKUT CTaTUYECKHE  METOABI  JUJIS
KOHBEPTUPOBAHMUA3HAUCHUI U MPUBEJEHUS UX K TpeOyeMoMy TUITy?

6. Kakoif kmacc COOEPKUT CTaTUYECKHUE METOIbI —

MaTeMaTudeckue  QyHKIUN? Uro  Takoe  ympaBIAIOLINE
MOCJIENOBATENBHOCTH ?

/. Criucok nuTepaTypsl

JUis BeINONHEHUS 1a00paTopHOM paloThI, MPU MOATOTOBKE K 3allUTe, a
TAaK)K€ Ui OTBETa Ha KOHTPOJBHBIE BOIPOCH PEKOMEHIYETCS HCIOJIb30BaTh
cienyme uctounuku: [4], [7], [8].
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JIABOPATOPHA PABOTA 4.
YITPABJIEHUE ITOTOKOM BBITITOJIHEHUA C NUCITOJIB3OBAHMEM
OITEPATOPOB IF, SWITCH

1. [lenb u comgepxaHue

[lens naGopaTopHOil pabOThI: M3YYUTh ONEPATOPHI, IO3BOJISIIOLIUE
OpPTraHHU30BbIBATh HEMOCIIEI0BATEIbHOE BBIIIOJIHEHUE POrPaMMHOT0 KOJIa.

3agaun 1a00paTopHOI pabOTHI:

— HAyYUTHCS MPUMEHSATH YCIOBHBIHN omeparop if;

- HAY4UThCS PUMEHSATH OrepaTop mnukia for;

— HAy4YUTbhCS IPUMEHSATH ONEpaTopbl BbIOOpa switch.

2. Teopernyeckas 4yacTh

VY CII0BHBIN OoniepaTop.

B npenpiaymux nabopaTopHbIX padoTax ObUIM pacCMOTPEHBI BOIPOCHI
IporpaMMUpOBaHus Ha si3bIke C# C UCIOIb30BAHUEM TOJIBKO MOCIEA0BATEIHHOTO
BBITIOJTHEHUS OTIIEPaTOPOB MPOrPAMMBI.

B s3pike C# (kak u B OONBIIMHCTBE S3LIKOB) MOXHO BBOJWUTH YCIIOBHS,
IIUKJIBI, BETBJICHUSI.

VYcnoBueiit onepatop B C# mo3BOJISIET OpraHU30BaTh YCIOBUE THUIA «ECIU
...,TO ..., HHA4E ...».

CuHTaKCHC YCIOBHOI'O OIepaTopa:

if (ycnosue)

onepamop

[else if (ycrosue)

else
onepamop

onepamop|

B naHHOM cuHTakcuce onepamop MOXET ObITh COCTABHBIM OIEPATOPOM
(rpymma onepaTopoB S3bIKA, 3aKJIIOYEHHbIE B (DUTYpHBIE CKOOKH). Y CIOBHBIN
OIEPaTOp CONEPXKHUT TOJIBKO OJHO 00s3aTelIbHOE 3ape3epBUpOBaHHOE cioBO — Iif.
Bce ocranbHbie KOHCTPYKIUU HE  SIBJISIIOTCA 00s13aTeTHbHBIMU (B
CHHTAKCHYE€CKOM OIMCAHUHU Ha 3TO YKa3bIBAIOT CKOOKH | ]).

[Tpumep ucnonb30BaHUs YCIOBHOTO OIlepaTopa:
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inta =100, b =13, c =23, d =06, e = 6;

if (a == 100) // Ecnm a pasHo 100

// Ysenunuusaem b Ha 1000

b += 1600;
else if (a < 100) // wHade ecnn a meHbwe 100
r
1
// w3amensem 3Haqenue d
d=Db+ c;
// W W3MEHAEM 3HaveHue e
_ e=a+b;
3
7
else // wHauye (ocCTanbHue BapWaHTH HE NPeAyCMOTPEHHHE NEPBLIMW ABYMA YCNOBUAMM)
// edtkbxbdftv a Ha 1
at+;

J/
/!

NPOACNXaeTCA MOCNefoBaTeNbHOE BHNONHEHWE MpPOrpaMvl
Console.Writeline("{0}", a);

B mpeacTaBieHHOM npuMepe CHaudajla IPOBEPSIETCS SIBISIETCS U 3HAUCHUE
nepeMeHHou a paBHbIiM 100.

Ecnu «Jla», TO BBINONHSIETCS €IMHCTBEHHBIN oreparop (yBeluyeHue b Ha
1000). Ha »ToM BBINOJHEHHWE BCEro YCIOBHOTO oOImepaTopa 3aBEpIICHO W
mporpaMMa MepexoauT K BHITIOJHEHUIO ONEepPaTOPOB, CICAYIONIUX 32 HUM, TO €CTh
K BBIBOJlY 3HAUCHHUS .

1. Ecnu mepBoe ycnoBue He BBINOJHUIOCH, MPOBEPSETCS BTOPOE —
spisiercss yin @ Mmenbme 100 (xkoHctpykmms else if). Ecim sto yTBepkieHue
VCTHUHHO, TO BBIIIOJIHSIETCS COCTABHOW OIEpaTop, COCTOSIINI U3 IByX — U3BMEHEHUE
3HaYCHWH TepeMeHHbIX O W €. 3aTeM OCYIIECTBISACTCS IEPEeX0J K BBIBOAY
IIEPEMEHHOM a.

2. Ecnu He BBIMONIHWIOCH HHM OJIHO YCJIOBHE C orepatopom if, To
BBINIOJIHSETCSA OMNEPATOpP, YKa3aHHBIM IOCIE 3ape3epBHPOBAHHOrO cjoBa else. B
JAHHOM CJIy4yae 9TO HECOCTAaBHOW orepaTop (a yBenuuuBaercs Ha 1), mosTomy
¢urypHbie CkoOKM MOKHO HE IHUCaTh.

Bo Bceii 3T0lf KOHCTpYKIIMU TOJNBKO omepaTop If siBisiercss o0s3aTenbHBIM.
Konctpykiuuii else if moxker ObITh J1000O€ KojHuecTBO, a If u else — Tombko 1o
OJTHOMY.

Eue oquH npuMep yciaoBHOTO omnepaTopa:

int a = 100;
if (a >= 100)
nsole.WritelLine("3navenne nepemennoit a Bonbwe wnn pasHo 160");

B nanHOM ciiydae BBIBOJ B KOHCOJIb BBIIIOJHUTCSI TOJIBKO €CJId a OoJiblie
an6o paBHo 100.MHauve yclaoBHBIM omeparop HUYEro He BhIBeAeT. DUrypHbIe
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CKOOKHM B JAaHHOM MPHUMEPE MOKHO OMYCTUTb.

OOpatuTe BHUMaHHE, YTO JUJIsI NPOBEPKM HA PABEHCTBO HCIOIB3YETCS
orepatop ==, a He =. 3HaK «paBHO» ucnonb3yercs B C# 11 mpucBavBaHUs
3HaueHuM. Cienyer NOHMMAaTh, YTO YCIOBHOE BBIPAXKEHHE, CTOAIIEE B
KOHCTpYyKImuif TOIKHO BO3BpalaTh OYJIeBO 3HAYCHUE.

Hamnpumep, cnenyromuii yCiIoBHbIN orepaTop Beeraa OyAeT BbITOIHITHCS:

else

Omnepatop BeiOOpa. CHHTAKCHUC OIeparopa:
switch (nepem)

case xkoncmanmal.

{

onepamop _1;

break;

¥

case xowcmanma? .

{onepamop _ 2;
break;

}

default :
onepamop _ I,

break;

¥

B nmanHOM onepaTope ocyulecTBisieTcs BbIOOp omepaTtopa (KOTOpBIH
MOJKET OBITh COCTaBHBIM) B 3aBUCHMOCTH OT 3HAYCHUs TICPEMEHHOU nepem .
Ecnu nepem paBHa 3HaueHuio koncmanmal, To BeIMOMHUTCA onepamop _1, ecnu
Koncmauma?2 — onepamop _ 2, u T.0. Ecnu HU OgHO 3HAYEHHE, YKa3aHHOE B
KakoM-JIH0O omneparope Case, He COBMAJO CO 3HAUYCHUEM nepem, TO BBIIOJIHUTCS
oreparop, ykazaHHbIM B cekiuu default . BHyTpu kaxkmolt cekmmm case ciemyer
yKazaTth omneparop break, KOTOpblii HpenoTBpallaeT MPOBEPKY APYIHX YCIOBUUI
HocJie BBIMIOJIHEHUS! JAaHHOTO omepartopa. Criemyer oOpaTUTh BHHUMAaHHE, YTO B
CeKITUSAX CASe CJemyeT HCIOIb30BaTh TOJBKO KOHCTAHTHI (TIpEMEHHBIC HE
JOMYCKAIOTCS).

[Tpumep ucnonb3oBanue onepaTopa Switch ... case:
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// Opravns3ayvMs OTBEeTa Ha AEWCTBXE NoAL30BaTenA:
string text = "1 - Busog rpynnm \n" +
"2 - Busop damunuu npenopasartensa \n" +

"3 - BuBop HassBaHuA npegmeTa \n" +
"4 - Busoa npuseTcTBMa \n";

Console.Write(text + "Bsegure xomampy > ");
int result = Convert.ToInt32(Conscle.ReadlLine());

switch (result)

{
case 1: { Console.WriteLine("WCTH - 101"); break; }
case 2: Console.WriteLine("Huxonaes EBrenvi MBaHoBuwy"); break;
case 3: { Console.Writeline("TexHonoruu nporpammupoBannsa”); break; }
case 4: Console.WritelLine("Mpueetr !"); break;
default: Conscle.WriteLine("Hegonyctumuit sapuant !!!"); break;
}

N3yuyuTe npeacTaBaeHHbI IPUMEP CAMOCTOSTENBHO.

3. MGTOL[I/IKa N IIOPAAO0K BBITTOJTHCHUS pa60T51

1. Co3pailTe KOHCOJIBHOE NPWIOKEHHUE B COOTBETCTBUHU C AJITOPUTMOM,
Ipe/ICTaBIIEHHBIM B 1abopaTtopHoil pabore Nel.

2. Breimonnute wuwHAMBUAyaldbHOE 3ajaHue. Bo  Bcex  3ajaHuUsAX
nepeMeHHble X, Y SBISAIOTCS BEUIECTBEHHBIMHM M BBOISATCS I10JIb30BATEIIEM.
KonmnuecTBo crmaraeMbIx Takke BBOAUTCA Iojb3oBaTeneM. [Iporpamma noikHa
BBIBECTH CYMMY 3aJJaHHOT'O YHCJIA YIEHOB MOCIIEI0BATEIBHOCTH.

NuauBuayajibHoe 3a1aHue.

[lepen BBIONIHEHHEM 3aJaHMsl TPEOYETCS CaMOCTOSITEIBHO ONPEIEIHUTh
3aKOHOMEPHOCTh W3MEHEHHs WICHOB IOCJIEeI0BAaTEIbHOCTH, YTOOBI HPUMEHHUTh
LIMKJ1, YCJIOBHBII OIIEpaTop WM, €CJIM NOTpeOyeTCsl, OnepaTop BIOOPA.

3anaua Nel

Hammmmure nporpammy, KOTOpasi CYMTBIBAET TPU CTPOKU. ECin 3TH TpH CTPOKHU — «pas»,
«IBa» U «Tpu», To nporpamma BeIBoAUT «I'OPM», ecnu Het, To «HE 'OPW».

3agaga Ne2

Hanumunre nmporpamMmy, KOTopasi CUUTBIBAeT B cTpoku U BeiBoguT «BEPHO», ecnu B
Ka)KJIOM M3 HUX 3aITMCAaHO WM CJIOBO TOJIBKO J1a, MJIM TOJIBKO CJIOBO HET (B JIFOOOM KOMOMHAINN).
Ecnu s1o He Tak, BeiBeaute «HEBEPHO».

3amaua Ne3

[Ipu peructpanuu HOBOTO SIIUKA JIEKTPOHHOM IMOYTHI MOJIB30BATENsI OOBIYHO MPOCAT
BBECTH, IIOMUMO IIPOYETO, KEIAEMbIM JIOTUH, & TaK)KE PE3EPBHBIA aApec JIECKTPOHHOU IMOYTHI
(Ha ciyuail, eciM TOHAAOOMTCS BOCCTAHOBUTH 3a0bITHIM maposip). Hanummure nporpammy,
KOTOpasi IPOBEPSIET, UYTO I0JIb30BaTE)Ib HUYErO HE INepenyTan U BBET KOPPEKTHBIN JOIMH (He
coJepXKalluil CUMBOJ «(@») M KOPPEKTHBIA PE3epBHBIM ajapec (Comep Kaluii CHUMBOI «(@»).
WHBIX IPOBEPOK, KPOME YKa3aHHBIX 3/1€Ch, BBIIIOJIHATH HE HAJIO.

dopmart BBOJIA

BBogsTcs 1BE CTPOKM: IIpeaIaracéMble MOIb30BaTENIEM JIOTHH U PE3EPBHBIN apec.

dopmMar BbIBOAA

BeiBonuTCS OAHA CTpPOKAa: €CIM BCE YCJIOBUSA BBIIOJHEHBI, TO BbIBOAHUTCA «OK»
(TaTHHUIEH); ecTTi B JIOTHHE MPHUCYTCTBYET «(@», TO BBIBOAUTCS «HEKOPPEKTHBIN JOTHHY; €CIIn
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JIOTMH KOPPEKTHBIH, HO B aJipece OTCYTCTBYET «(@», TO BBIBOAUTCS «HeKOppeKTHBIN aapecy.

3anaua Ned

Hanumunre nporpammy-TecT, KOTOpas IO HEKOTOPBIM IIPOCTBIM BOINPOCAM BBIAAET
«CTPOr0 MHIAMBUAYATIbHBIN» aHAJIN3 JIMYHOCTHBIX KauecTB. 3aJaiiTe MOJIb30BATEIIO JBA-YETHIPE
BOIIpPOCA C TPEMsI-IIAThIO BapuaHTaMu oTBeTa (Hampumep, «Kakoe Baie 100uMoe Bpems rosia?»)
51 cuuTanTe ero OTBETBL.
Ecin monb3oBaTens mpu oTBeTe Ha J00OW BoOmpoc (B TOM 4YHMCI€ M TEpBbIA) Jam He
MPETyCMOTPEHHBII BaMHM BapHaHT OTBETA, TO HAJ0 COOOMIMUTH eMy 00 OmMOKe U cpasy xKe
3aBEPILUTh pabory.
Ecnu ke OH nan mpeaycMOTpPEHHBIM OTBET Ha KaXKIBIA M3 BOIPOCOB, BBIJAEM IIOJI30BATEIIO
pe3ynbTatr (Hanpumep, «Bbl o0nanaeTe He3aypsAHBIM YMOM.»), IPUYEM JOJKHO OBITH HE MEHee
ATH pa3HbIX BapHaHTOB pe3yibTrara.
OOpaTture BHHMMaHHE, YTO NpOrpamMma JOJDKHA 33/1aBaTh CIEAYIOLIUH BOMPOC TOJBKO MpHU
MOJIyY€HUU KOPPEKTHOTO OTBETA HA MPEAbLTYIINHN.

5. Cozmeprxanue otdeTa u ero popma

OTyer 1o 1abopaTopHOM padoTe NOHKEH CONEPKATh:

1. Howmep u Ha3zBaHuEe 1a0OpaTOPHOM PaOOTHI.

2. llenu naGopaTopHO# pabOTHI.

3. OTBeTbl Ha KOHTPOJIbHBIE BOIPOCHI.

4. DOxpanHble (GOpPMBI M JIUCTUHI MPOTPAMMHOIO KOJA, MOKAa3bIBAIOIIHE
MIOPSAJIOK BBITMOJTHEHUS TaO0OPaTOPHOI paboThl, U PE3yNIbTaThl, MOTYYEHHBIE B XOZE
€€ BBIIIOJIHEHUS.

OT4eT 0 BBIMOTHEHUH JTAOOPATOPHOI paboThl B MHUCHbMEHHOM BHUJIE CHACTCS
NpEero1aBaTeio.

6. KonTpoiabsHbIe BOPOCH

1. Kak odpopmisercss KOMMEHTapuii?

2. OnummTe CHUHTAaKCHUC YCJIOBHOro omepartopa. Kakue wyactu
JTAaHHOTOOIIepaTopa SBIISIOTCS 0053aTebHBIMU ?
3. Omnumwure CUHTaKcuc ormeparopa BbiOopa. [losicHure mnouemy

CJICTyeTUCIIONB30BaTh orepatop break BHyTpH kax10ro BeIOOpA.
4. MoxHo nau ¢ mnomomplo for peamn3oBarh OCCKOHEYHBIM IHKI?
[TosicauTeoTBET HA MPUMEpAX.
/. CIUCOK JTUTEPATYPHI

Jlist BeIMONMHEHUS 1a00paTopHOM palOoThI, MPU MOATOTOBKE K 3allUTe, a
TAaK)K€ JJI1 OTBETa Ha KOHTPOJBHBIE BOIPOCHl PEKOMEHIYETCS HCIMOIb30BaTh
CIIeYyIOIINEe UCTOYHUKH: [2-4].
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