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BBEJIEHUE

[Tpu pa3paboTke JaHHBIX METOIWYECKUX YKa3aHWH ObLI MCIOJB30BaH OMBIT
NPENOJaBAHMS TUCLHUIUIMH «AJTOPUTMH3ALUS U SA3bIKM IPOrPAMMHUPOBAHUSY U
«IIporpaMMHpoOBaHUE HA AITOPUTMUYECKHUX SI3bIKAX» B MPEIBIIYIINE TOIbI.

Meroauueckre ykKazaHHsl BKIIIOYAIOT TEOPETUYECKHM MaTepual, OOJbLIOe
KOJIMYECTBO IPUMEPOB PELICHUS 3a7a4, BAPHAHTOB UHANUBUIY AJIbHBIX 3aJaHUM [
CPC wu BOIpOCOB, MOATOTOBKA KOTOPHIX HEOOXOIMMa MJis 3alUThl OTYETOB
nabopatopHbix padbot Ha CPCII.

VKkazaHus K  CaMOCTOSITENbHOM  paboTe  CTyJEHTa  MPEIoJiararoT
MIPEABAPUTEIBHOE U3YUYCHUE JIEKIIMOHHOTO MaTepHalia KaKJIOH M3yd4aeMOl TEMBbI
JTUCHUIUIMHBL. V3ydeHre MeTOAMYeCKHX YKa3aHWi K JIabopaTOpHBIM padoTam
COOTBETCTBYIOIIEH TEMbl JUCLUMUIUIMHBI C €ro IMPAaKTHYECKHMM OCBOCHUEM Ha
KoMIIbroTepe. be3 3Toi mpeaBapuTeNnbHONW IMOATOTOBKH IIONBITKM OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI TEMbI WJIH BBIMOJIHUTH JOMAIIHEE 33/IaHie — 0OpEUYEHBI Ha
IIPOBAaJl.

PaboTas ¢ JaHHBIMM METOJIMYECKUMH YKa3aHUSIMH, BbI JOKHBI OTBETUTH HA
BCE KOHTPOJIBHBIE BOIIPOCHI H3y4aeMOW TeMmbl. Ecim HEKOTOpbhle BOIPOCHI
BBI3BIBAIOT 3aTPyJHEHUSA, TO BBl JOKHBI MOBTOPUTH TEOPETHUECKHUI MaTepuai
COOTBETCTBYIOIIETO pasnena Tembl. Ecmm y Bac BO3HMKIM 3aTpyIHEHMS C
NOHUMAHUEM TEOPETUYECKOr0 Marepuana, TO Bbl JOKHBI NPUATH Ha
KOHCYJIbTALMIO K ITpenoaasareinto B ero yacsl CPCII.

ITocie orBera Ha KOHTPOJBHBIE BONPOCHI BBl ODKHBI TNEPEUTH K
BBIIIOJIHEHHIO JIOMAIIHETO 33JlaHds M3y4aeMOM TeMbl IucUUILIMHBL. Ha nepBom
sTane Bbl JOMKHBI OCMBICIUTH TPEOOBAaHUS JOMAIIHETO 3aJaHus U pa3padboTaTh
alrOpuT™M ero BbllosHeHUs. Ha BTOopoM srtame Bbl nomxHBI pa3paboraTh
IIPOrpamMMy, BEIIIOJIHUTH €€ OTIaJKy Ha KOMIIBIOTEPE U POBECTHU €€ TECTUPOBAHUE.
3aKOHYEHHOE JOMAIllHEe 3aJlaHhe HeoOXOJAMMO TMOATOTOBHTh K  IOKa3y
MIPENOAABATEIIO.

Ilocne ycnemHOro BBINOJHEHHsS JOMAIIHETO 33JaHUsl  IONBITANTECH
CaMOCTOATENbHO BBINOJHUTH OJAHO W3 WHIAWBUIYAIbHBIX 3aJaHUN H3y4aeMOTo
MOAYJISl AUCLUIUIMHBI.

IlepeyncieHHbII MOPAAOK ACHCTBUI HEOOXOAUMO BbINOJHATH IPH
CaMOCTOSITeJIbHOM M3YYeHHMH BCeX TeM H3y4aeMOi JUCHMILIUHbI!

Heo0OxoaumMo OTMETUTH, YTO JaHHbIE METOJIWYECKHE YKa3aHUS JOMOJIHSET
JIEKIIMOHHBIN MaTepHal, HO He SIBJISIOTCS MOJAPOOHBIM OMKUCAHUEM BCEX ACIIEKTOB
JucuuIuInHbL. [To3TOMy cTyieHTaM MPeIIoKEH CIUCOK JIUTEPATYPbI, KOTOPBIA OHU
MOTYT HCIOJIb30BATh i OoJiee riIyOOKOro n3ydeHHsl MaTepHrala JUCUUTUIINHBIL.

TEMA 1 [TPOCTBIE OIIEPATOPBI A3bIKA [TPOTPAMMUMPOBAHU A C#

1.1 Heab nepBoii TeMbI



3nakoMcTBO ¢ ocHoBamu cpeabl Visual Studio.NET wu npuoOperenue
NPAaKTUYECKMX HABBIKOB II0 CO3JaHHI0O KOHCOJBHBIX MNpHIOKeHHH. OCBOCHHE
IpOorpaMMHPOBaHus Ha s3bIke C# ¢ UCMOIB30BaHUEM MPOCTHIE ONIEPATOPBHI.

1.2 TeopeTnueckue cBegeHUsI

1.2.1 Beenenue

SA3pik C# sBisieTrcss HauOosiee U3BECTHOW HOBUHKOM B 00JIaCTH SI3BIKOB
MPOrPaMMHUPOBAHUA. DTO MEPBBIM SA3bIK NPOrPAMMHUPOBAHMS, CO3JAHHBIA B 21-M
BEeKe. SI3BIK MpH3HAH MEXAYHApOIHBIM coobmiecTBoM. B wurone 2006 rojma
EBpomnelickoil accounamnuei no cTaHaapTU3aluu MIPUHATA YK€ YETBEpPTask BEPCUs
crangapta 3toro s3eika: Standard ECMA-334 C# Language Specifications, 4-th
edition.

PykoBomurenem rpynmel, co3patomeit s3pik  C#H, ABISETCS COTPYIHHUK
Microsoft Auapeac Xeincoepr. OH ObLI U3BECTEH B MUPE MMPOTPAMMUCTOB 33/10JIT0
10 Toro, kak mpumen B Microsoft. XeisicOepr BXoAui B YHUCIO BEIyIIMX
pa3paOOTYMKOB  OJHOM U3  CaMblX  MONYJSPHBIX  BU3YAJIbHBIX  CPEJ
nporpammupoBanus Delphi.

MO’KHO OTMETHTH CIEAYIONINE OCHOBHBIE TOCTOUHCTBA si3bika CH#:

— si3p1k C# co3maBasicss M pa3BHBAETCs MapaliebHO ¢ Kapkacom Framework
.Net 1 B TOJIHOM MEpPE YUYUTHIBAET BCE ETO BO3MOKHOCTH;

— 513K C# SIBJISIETCS] OJTHOCTHIO 00BEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM;

— Onaromaps kapkacy Framework .Net, craBmieMy HaJaCTpOWKOW Haj
ONEPAIIMOHHON CHCTEMOM, MPOrpaMMUCThI si3blka C# MOTYy4YarOT NpEeuMYyIIeCTBa
paboThI C BUPTYyaTIbHOM MAIIUHOM;

— Framework .Net mogaepxuBaet pazHooOpa3re TUIOB MPUIOKEHUHN Ha A3bIKE
C#;

— peanu3anusi, COUYETa0IIasi NOCTPOEHUE HAZEKHOTO U 3PPEKTUBHOTO KOJa,
SIBIISIETCSI HEMAJIOBAXXHBIM (PaKTOPOM, CIIOCOOCTBYIOIINM ycTiexy si3bika CH#.

1.2.2 Cucrema tumnos si3pika C#

Crangapr si3p1ka C# BKITIOYAeT ciaeayonuil Habop (yHIaMeHTAIbHBIX TUTIOB:

— noruueckuii Tur (bool);

— CUMBOJIBHBIN THII (char);

— 1enbie TUIbL. Llenbie TUITBI MOTYT OBITh OJTHOTO U3 TPEeX pa3mMepos - short, int,
long, conpoBosk1aembie onucateneM signed nimm unsigned, KOTOPBIN yKa3bIBaeT, KaKk
UHTEPIIPETUPYETCSA 3HAYEHUE - CO 3HAKOM WJIM 0€3 OHOTrO;

— BEILECTBEHHbIC THUIBI. DTH THUIBI TaKK€ MOTYT OBITh OJHOTO U3 Tpex
pasmepos - float, double, long double;

— THI Void, UCTIOIB3YEMBIN JIJIs1 YKa3aHUs HAa OTCYTCTBUE WH(POpMAIIIH.

SI3bIK TIO3BOJISIET KOHCTPYHUPOBATH THUIIBI:

— yKazarenu (Hampumep, int* - TUNMU3UPOBAHHBINA yKa3aTelb Ha MEPEMEHHYIO
THUIA int);

— ccbutku (Hanpumep, double& - TUNHM3KWpPOBaHHAS CCHIJIKA HA TIEPEMEHHYIO
tumna double);



— MaccuBsl (Hanmpumep, char[] - maccuB aeMeHTOB THMa char).
SI3bIK TTO3BOJISIET KOHCTPYUPOBATH TIOJIH30BATEIILCKUE THIIHI:
— MEPEYNCITUMBIC TUIIBI (€num) JIs TPEACTABICHUS 3HAYCHUH U3 KOHKPETHOTO

MHOKECTBA,;
— CTPYKTYPBHI (struct);
— KJyacchl (class).

Omnrcanve OCHOBHBIX THMOB si3bika C# npuBeneHo B Tabmuie 1.1
Ta6mumua 1.1 OcHOBHBIE TUIBI JAHHBIX sI3bIKa CH#

Nwms CucreMHbII 3HavyeHus Pazmep
THUIIA THUII
bool System.Boolean | true, false 8 out
shyte System.SByte [-128, 127] 3HaKoBOE, 8-O0UT
byte System.Byte [0, 255] bes3snakoBoe, 8-Out
short System.Short [-32768, 32767] 3HakoBoe, 16-Out
ushort System.UShort | [0, 65535] bes3nakoBoe, 16-6ut
int System. Int32 [—27+, 271 3HaKoBo€, 32-0UT
uint System.UInt32 | [0,277] bes3nakoBoe, 32-0ut
long System.Int64 [—2°%, 2°9] 3HakoBoe, 64-0ut
ulong System.UInt64 | = (0,2") bessnakoBoe, 64-0ut
float System.Single [10~* 107%] 7 mudp
double System.Double | [1077%* 10°"7] 15-16 mudp
decimal | System.Decimal | [L0™*%, 10%%] 28-29 3Havammx
ungp
char System.Char [U+0000, U+ffff] 16-6ut Unicode
CHUMBOJI
string System.String | CTpoka U3 CHMBOJIOB
Unicode

1.2.3 BoeipaxkeHus

BripakeHust CTposiITCST U3 OINEpaH/IOB — KOHCTAHT, MEPEMEHHBIX, (YHKIUH
O00OBbEIMHEHHBIX 3HAaKaMM omnepauuid u ckoOkamu. Ilpu BbIYMCICHUM BBIpAKEHUS
OINPEIENSIETCS €r0 3HAaYeHHE U TUI. DTU XapaKTEPUCTUKU BBIPAXKEHHS OJTHO3HAYHO
ONPENENSIIOTCA 3HAYEHUSIMA M TUIIAMH OIEPAHIOB, BXOJSIIMX B BBIPAXKECHHUE, U
npaBUJIaMH BbIUMCIIEHUs BhIpaxkenus. [IpaBuia 3anaroTcs:

— mpuoputeToM omeparmid ( IUIsl omeparyii OJHOTO MPHOPUTETA MOPSAIOK
NPUMEHCHHS — CJICBa HAIPABO WJIM CIPaBa HAJICBO);

— mnpeoOpa3oBaHUE THUIIOB ONEPAHIOB M
MIEPETPYKEHHBIX ONEpaLUK;

— TUN W 3HA4YEHUE pe3yjbTaTa BBHINOJHEHUS OINEpaluyd HaJl 3aJaHHBIMU
3HAYEHUSAMHM OIEPaHI0B ONPENEICHHOTO THIA.

[IpuopuTeT 1 NOPSAIOK BBIIOJHEHUS ONepaluil npuBeaceH B Tadauue 1.2
Tabnuna 1.2 [Ipuoputet u NOpSAOK BBHITIOJHEHUS HEKOTOPBIX onepanuii B C#

BBHIOOp peanu3aiuu s



[Tpuopuret | Kateropus Onepauuu [Topsimox
0 [TepBuuHbIC x.y, f(x), a[x], x++, x--,| =2
new
1 YHapHbIe +, -, 1, ++X, -, (T)X >
2 MyJIbTHILIMKATHBHBIC * 1. % ->
3 ATATUBHBIE +, - ->
4 Casur << >> >
5 OTHOLIEHNS, poBepkKa | <, >, <=, >= IS, as -
THIIOB
6 DKBUBAJIEHTHOCTD == I= >
7 Jlorunueckoe 1 (AND) & >
8 Jlornueckoe MJIN (OR) | >
9 VcaoBHoe noruueckoe 1 && >
10 Ycnoshoe nornueckoe MJIN | || -
11 VY c1oBHOE BEIpaXKEHUE ?: <
12 [TpucBanBanue =, *=, /=, %=, +=, -= <

JIroboe BbIpake€HUE, B3ATOE B CKOOKH, MOJY4YaeT BBICIIUI HPUOPUTET U
JOJKHO OBITh BBIYMCIIEHO, MPEXAE YeM K HeMy OyIyT NPUMEHUMBI Kakue-Iu0o
onepany. CKOOKM MO3BOJIAIOT M3MEHUTh CTaHAAPTHBIA MOPSJOK BBIYUCICHUS
BBIPQXEHHUSI M YCTAHOBUTH IMOPSJIOK, HEOOXOAUMBIN AJii BBIYUCICHUS B JAHHOM
KOHKPETHOM ciiy4ae. B CJI0KHBIX BbIpaKEHHUSIX CKOOKH MOJIE3HO PACCTABIIATh Jake
B TOM cCllydae, €CJIM CTaHAApTHBIM MOPSIIOK COBNAAAET ¢ TPeOyEeMbIM, OCKOIbKY
Hanuuue "mUImHUX" CKOOOK 3a4acTyl0 YBEIMYMBAET HAIVIAHOCTh 3aluCHU
BBIPAXKEHUS.

1.2.4 TIpeoOpa3oBaHue TUIOB

Omneparusi KacTWHTa - TPUBEACHHS OINEpPaHIOB K OJHOMY THMy. B xoxe
BBEIYKCIICHUSI BBIPAKEHUS MOXET BO3HHMKATh HEOOXOJAMMOCTH BBITOJTHCHUS
npeoOpa3zoBaHus THUMOB onepannoB. [lo BO3MOXHOCTH 3T MpeoOpa3oBaHUS
BBITIOJTHSIIOTCS. ABTOMATHYECKH, HESIBHO JJis1 Iporpammucta. Ho HesBHBIC
npeo0pa3oBaHus OTPAHWYCHBI, TTOCKOJIBKY MOTYT OBITH TOJIBKO O€30IaCHBIMHU.
Korma ke Hy>KHO BBITIOJHUTH OMAacHOE MpeoO0pa3oBaHWE, MPOTPAMMHUCT JOJIKEH
3amath ero sBHO. OHA W3 BO3MOXKHOCTEH SBHOTO 3a7jaHUsl IPeoOpa3oBaHus TUTIA
COCTOMT B TPHUMEHEHHH OIEpallid TMPUBEICHUS K THUITY, HA3BIBAEMOUW TaKkKe
KaCTHHTOM. JTO YHapHas Omepalus cO CICIYIONUM CHHTAKCHCOM:

(TUM) BBIpAXKEHHUE;

3mech B CKOOKax yKa3bpIBaeTCS THII, K KOTOPOMY CIIEIyeT IPUBECTH
BBEIPOKEHHE, CTOsIIEe 32 CkoOKkaMu. HyXKHO MOHMMATh, 4TO HE BCETa CYIIEeCTBYET
SIBHOE MIPUBEJICHUE THUIIA UICTOYHUKA K TUIY 1Ieau. Onepanys KaCTHHTa TPUMEHNMAa
TOJIBKO JIUIS TPUBEJICHUS THIIOB BHYTpU apudmerndeckoro tuma. C ee MoMOIIbIO
OJIMH apu(PMETHUCCKHI TTOITUIT MOXKHO TIPUBECTH K IPYTOMY IOJATHITY, HO HEJIb3S,
HaIMpUMED, 1ETOYNCICHHBIC TUTTBI IPUBECTH K JIOTHIECKOMY THUITY bool.
PaccMoTpum npuMephl MpUBEICHUS THIIA:



byte bl =1, b2 =2, b3;
/b3 = bl + b2;
b3 = (byte)(b1 + b2);

B sTtom mpumepe HeoOXOAMMO CIIOXKHUTH JBE TNEpPEMEHHbIE THIa byte wu,
Ka3aJI0Ch Obl, HUKAKOTO MPUBEICHIH THUIIOB BBIMOJIHATH HE HY>KHO, pe3yJIbTat OyIeT
TaK)ke€ UMETh TUTI byte, COTJIaCOBaHHBIH C JIEBOM YaCThIO OllepaTopa MpUCBaBaHU.
O,Z[HaKO 3TO HE TaK MO TOH HpOCTOfI IMPUYINHC, YTO OTCYTCTBYCT OIICpAlrA CJIOKCHUA
HaJl KOPOTKUMHU YHUCIIaMU. Peanmaum{ CJIIOKCHHUA HAUNHACTCA C TUIIA il’lt. HO3TOMy
nepe;] BHIMOJTHEHUEM CII0KEHHS 00a ornepaH/ia HesIBHO MPeoOpa3yroTcs K TUITY int,
PE3YIIbTAT CIOKCHUSA 6y,Z[eT HUMCTBb THUII int, H IIpHU IIOIBITKC IIPHUCBOUTHL 3HAYCHHC
BBIpAKCHUA HGpCMGHHOﬁ THUIIA byte BO3HUKHCT OHII/I6Ka IICpruoaa KOMIIUJIALINN. Ilo
STOU IMIPUYIHUHC OIICPATOP BO BTOpOﬁ CTPOKC KOIa 3aKOMMCHTHPOBAH. HpOFpaMMI/ICT
JIOJDKEH SIBHO NMPUBECTH BBIPAXKEHHE K TUITy byte, YTO U JIEMOHCTPUPYET TPEThA
CTpPOKa KOJIa, B KOTOPOM MCIIOJIb30BAHA OIIEPALIMsl IPUBEICHUS K THILY.

B cnenyromem ¢dparMenTe Kojaa AEMOHCTPUPYETCS €II€ OJAUH TMPUMEP
HpI/IBeﬂeHHH THIIA.

intil, i2;
11 =-40;
12 =(int)(1.8 * il1) + 32;

PesynbraT ymMHOKeHUs: umeeT T double 1o Tury nepBoro ornepanga. [lepen tem
KaK BBITIOJHATH CJIOKEHHE, pe3yJIbTaT NMPUBOAUTCS K TuIly int. [Tocie mpuBeneHus
Tuna i neporo ciaraemoro (int)(1.8 * il) cnokeHue OyaeT BBIMTOJHATHCS HaJ
HEIbIMA YUCJIAMH, PE3YJbTaT OyJeT MMETh THUIl int, U HE MOTPeOyeTCs HUKAKUX
npeoOpa3oBaHui JJIs IPUCBOCHHUS MOJyYEHHOTO 3HAYCHHUs MepeMeHHo 12. Ecu
yOpaTh TpHWBEACHUE THIIA B 3TOM OIllepaTope, TO BO3ZHUKHET OIMMOKAa Ha dTare
KOMITHJISTIAY.

1.3 Ilpumep BbINOJHEHUS 32JAHUA HA JIA0OPAaTOPHYIO padoTy

Hamnucatp nmporpammy, KOTopasi MEHSIET MECTAMHU 3HAYEHUS! IEPEMEHHBIX & U
b. WcxoaHoe 3HaueHHWE TEPEMEHHON & (OpMHpYyeTcs ClIydailHbIM 00pa3oM B
nuanazone ot 0 10 20, a 3HaUYeHHE TMEPEMEHHOM D BBOAMUTCS B PEKUME THAIIOTA.
[IpexycMoTpeTh BBIBOJ] 3HAUCHHI MEPEMEHHBIX J0 U MOCcae 0OMEHa UX 3HAUYCHUH.
[IporpamMmy BBIOJIHUTH B KOHCOJIBHOM MPHUJIOKEHHH, KOTOPOE pPa3MECTUTh Ha
paboueM CToJie KOMITbIOTEPA.

3amyckaem cpeay nporpammupoBanus Visual Studio.NET (cm. Pucynok 1.1).
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Pucynok 1.1 — Okno 1 — 3amycka Visual Studio.NET

B oxne pucynka 1.1 Beioupaem xomanst File/New/Projekt. ..
OtkpeiBaetcss HoBoe okHO (New Project), B kKoTopoM MOXHO 3a1aTh THII
C03/1aBa€MOT0 MPOEKTa (CMOTPU PUCYHOK 1.2).

MNew Project

Project tvpes: Templates: | (MET Framewark 3.5 [L] |§|
(=) Wisual C# ¥isual Studio installed templates
windows
weh [ = windoves Forms Application [E# lass Library
Smark Device @WPF Application WPF Browser Application
Office 2% Console Application [ Empty Project
Database Ewindows Service &# WPF Custorm Contral Library
Feporting @IWF‘F User Control Library @Windows Forms Contral Library
Test
WCF My Templates
‘arkFlow
Cther Languanges < Search Online Templates. ..
Cther Project Types
Test Projects

A project For creating a command-line application (.MET Framework 3.5)

Mame: Consoleapplicationl
Location: | C\Documents and Settings\HrcrdoposiPatouni croniida3_1] vl [ Erowse. .. ]
Solution Mame: Consoleapplicationl Create directory For solution

[ Ok ] [ Cancel ]

Pucynok 1.2 — OxHO 2 — co3/1aHHsI HOBOTO ITPOEKTA
B okne 2 BeiOupaem tun mpoekta Console Application u 3amaem mecto
CO3/IaHUs TANKH, B KOTOPOU OyIyT pa3Memiarscsi (ailipl co31aBaeMoro mpoeKTa
(Pabouwntii cton manka /I3 1). OctanbHbie HACTPOWKH OKHA MOYKHO HE MEHSTh.
Haxxumaem kHonky OK u nepexonum K OkHy 3.



@3 ConsoleApplication1 - Microsoft Visual Studio
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Ready

B okne 3 Ha crpanune penakropa Program.cs Oyner HaOupatbces
MPOTrPAMMHBIN KOJT PEIICHUs 3a/1a4H.

Pucynox 1.3 — Okno 3 cpeapt Visual Studio.NET

Anr OPUTM PCHICHUA 3a1a491 OUYCHDb HpOCTOﬁI

- HCO6XOI[I/IMO OpraHu30BaTb BBOJ B PCKUMC AHUAJIOIa 3HAYCHHUA HGpGMGHHOfI

a,

- copMHupoBaTh CiIydyalHbIM 00pa3oM B 3aJaHHOM Juara3oHe 3HA4YCHUE

nepeMeHHo#H b:
- HaTleyaTaTh UCXOJIHBIC 3HAYCHUS ITUX MTEPEMEHHBIX
- BBIITOJIHUTH OOMEH 3HAYCHUH 3TUX MEPEMEHHBIX
- HaTleyaTaTh HOBBIC 3HAYCHHMS MTEPEMEHHbBIX a U .

JIyist peanu3anuy nepedrncieHHbIX MyHKTOB alrOpUTMa HEOOXOIUMO U3YUUTh

MaTcpuall IICPBLIX ABYX J'IeKI_II/Iﬁ JUCHHUITIINHBI.



Crenyromumm 3TanoM UHAUBUTYATIbHOTO 3a1aHUs SBJISIETCS TIOCTPOCHUE
CTPYKTYPHOU CXEMBbI AITOPUTMA PELICHUS 33/1a4H.

Ha4daJo

BBox a BriBog
3HaYeHUM a u b
dopmuposanue b
KOHEII

Hcxonnbie
3Ha4YeHus a b

c=a,a=bb=c;

\ 4

Pucynok 1.4 — CrpykTypHas cxema ajJropuTMa peleHus 3a1auu

Hcenonp3yst CTpyKTYpHYIO CXEMY AJITOPUTMA PELICHUS 3a/1a4H,

pa3zpabaTheiBaeM KO MPOrPaMMBbI:

using System;

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

using System.Text;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()
{
int a, b, c;
string buf;
//BBOI 3HaueHMs IIEPEMEHHOM a B pexuMme auajora
Console.Write ("BBenuTe uesioe 3HaueHue a ");
buf = Console.ReadLine();
a = Convert.ToInt32 (buf);
//PopMUPOBAHME CIIyUYaMHEIM OOpaz30M B3HAUEeHUd [NepeMeHHOM b
Random rnd = new Random() ;
b = rnd.Next () % 21;
//TleyaTs MCXOIOHBIX SHAYEeHUMN

Console.Writeline ("McxOOHEE 3HAUEHMA IIEepPeMeHHHX a U b:");
Console.WritelLine ("a={0} b={1}", a, b);

//obMeH

c =a; a=>b; b=c;

//TleyaTh BHAUEHUM [MEePEMEeHHEX a ¥ b mocyie obMmeHa
Console.WritelLine ("HoBrEe 3HAaUeHMS IEepPeMeHHHX a U b:");

Console.WriteLine ("a={0} b={1}", a, b);
// Bamepxka padouero skKpaHa MOHUTOPA



Console.WritelLine ("IOJga NOpOoOoOJIXeHMS HaxXMuTe KjabBumy Enter");
Console.ReadLine () ;

}

}
Pa6ota nmporpaMmsi:
Brenute nienoe 3Hauenue a 35
WcxonHble 3HaYeHUS IEPEMEHHBIX a | b:
a=35 b=13
HoBble 3HaueHNs MepeMEeHHBIX a U b:
a=13 b=35
Jl1s mpoIoKeHUsT HaKMHUTE KiaBuiny Enter

[Ipu odopmiennn otyera 1O JAOOPATOPHOM paboTe PEKOMEHIYEeTCs
CJIEIyIOIIasl CTPYKTYpa U MOCIEA0BATENBHOCTD 3JIEMEHTOB:

— TUTYJIbHBIN JIUCT;

— Ha3BaHMe JIa0OPaTOPHOU pabOTHI;

— 1eJIb 1a00paTOpPHOU paboTHI;

— UHJIUMBUAYyaJIbHOE 3a/1aHuE Ha Ja0opaTopHyIo padboTy;

— KpaTKHe€ KOMMEHTAPUU IO BBIMOJHEHUIO UHAWBUYATBLHOIO 3aJaHus (Mpu
HEO0OXOMMOCTHU CTPYKTYpHAsl CXeMa aJITOPUTMA PELICHUS 3aJa4H );

— HEOOXOMMBIN MPOTPaMMHBIN KO MHAUBUIYaJIbHOTO 3aJaHNS;

— pe3yJIbTaThl pabOTHI TPOTPAMMBI;

— BBIBOJIBI.

TUTYIBHBIN JUCT SIBISETCS MIEPBOM CTPAHULIEN OTYETA U CIIY>KUT HCTOUHUKOM
uH(dopMaIuu, HEOOXOaUMOM sl moucka JgokymeHTa. [losTomMy OH comepKuT
Ha3BaHUE MUHUCTEPCTBA, HA3BaHUE YHUBEPCHUTETA, Ha3BaHUE Kadeaphl, Ha3BaHUE
JTUCIUTUINHBI, Ha3BaHUe MOAyJia nuctuiuinabl, @O cTyneHTta, BBINOIHUBIIETO
nabopatopuyto pabory u DPUO mnpenomaBaressi, MNPUHUMAIOIIETO OTYET IO
nabopaTopHoil pabore. BHM3y THUTYJIBHOrO JHCTa YKa3bIBa€TCi MECTO U TOJ
BBINIOJIHEHUS JTaOopaTopHOM padoThl, Hanpumep, Y crb—Kamenoropek 2010r.

TuTyNBHBIN TUCT BKJIIOYAIOT B OOIIYIO HyMEpaIUIO CTPAHUI[ OTYETa, HO HOMEP
CTPaHMIIbI HA TUTYJBHOM JIUCTE HE MPOCTABIIAETCS.

HazBanue nabGopatopHoil pabOThl JOJKHO COOTBETCTBOBATh HA3BAHUIO U3
METOJUYECKUX YyKa3aHUW IO BBIMIOJIHEHUIO JA0OpaTOpPHBIX pabOT, YacTo OHO
COOTBETCTBYET Ha3BAHUIO MOYJIS.

[lens maGopaTopHOil pabOTHI CONEPKHUT KPATKOE OIMHUCAHHWE IIEJH
COOTBETCTBYIOIIETO MOYJISI TUCIUIIINHBI.

NunuBunyanpHOE 3amaHue Ha JabOpaTOpHYIO pabOTy COMEPKUT TOTHBIN
TEKCT MHAMBUIYAIBHOTO 3aJaHus, MOJyYEHHOTO Yy MPEnoaBaTeisi TOIbKO MOCIe
BBHITIOJIHCHUS TOMAIITHETO 3aJ]aHus 10 JIabopaTopHOU paboTe.

Kpatkue KOMMEHTapuu 110 BBIIOJIHEHUIO WHIWBHUIyAIbHOTO 3aJaHUs
coJlepKaT OMUCAaHWE AIrOPUTMA BBINOJIHEHUS WHAMBUAYaJbHOTO 3anaHus. llpu
HEO0OXOMMOCTU MPUBOAMUTCS CTPYKTYpHAs CXe€Ma alropuT™Ma Uiu €ro nojapoOHoe
CJIOBECHOE OIKCaHHE.



Heob6xoaumblii mporpaMMHbBIN KOJT UHMBUTYaIbHOTO 3aJJaHUSI COACPKUT JINOO
MOJHBIA TEKCT KOJAAa TMporpamMmbl, JHUOO (parMeHTbl KoAa MPOTPaMMBI,
pa3paboTaHHbIE CTYICHTOM U KOJBI 100aBIIIeMbIE CPEON MPOrpaMMHUpOBaHus, 0e3
KOTOPBIX OOBSICHEHHE BHITIOTHEHHON Pa0OTHl HEBO3MOKHO.

PesynbpTarel paboThl MporpaMMbl OOBIYHO COJEP>KAaT KOMUU OKOH PabOTHI
IIPOrpaMMBbI BO BCEX €€ PEKUMAX.

B BbIBomax OOBIYHO OTMEHYaeTCs pe3yibTaT BBHIMOJHEHHS J1a00paTOPHOIL
paboThI.

CtpaHullbl TEKCTa OTYETA JAOHKHBI COOTBETCTBOBAThH hopmaty A4.

[leyaTanue oT4YeTa BBINOIHICTCS MAIIMHOMUCHBIM CIIOCOOOM WM €
MPUMEHEHUEM TeYaTaluX U rpaguueckux ycTpoicTB BbiBoga OBM Ha onHol
cTopoHe ucTa 6enoit Oymaru. Tum mpudTa - Times New Roman, ocHOBHOI pa3mep
mpudta - Ne 14, nonyckaercs Ne 12. OcHoBHOI unTepBan -1, gomyckaercs -1,5.

Tekct oTyera cienyeT mevararb, COOMIOAAst CIEAYIOIIME pa3/ielibl MOJICH:
IIpaBOE, BEpXHEE, HIKHEE U JIeBoe — 20 MMm.

AO3amHbIil OTCTYI HAYMHAETCS HE MEHEE YeM C YETBEPTOIO 3HAKA U JIOJIKEH
OBITH OIMHAKOB B IIpe/iesiaX OJHOrO TOKYMEHTA.

BHe 3aBucuMOCTH OT c11oco0a BBIMOJHEHUSI OTUYETA, KAYECTBO HANIEYATAHHOTO
TEKCTa, WUIIOCTPAlMii, TaOMUI] ¥ MNPUIIOKEHUA JOJDKHO  YIOBJIETBOPATH
TPEOOBAHMIO UX YETKOT'O BOCIIPOU3BEICHUS.

BnuceiBaTh B OTIEYaTaHHBIM TEKCT OTYETa OTHEIbHBIE CJIOBa, (POPMYINbI U
3HAKHU JOIYCKAeTCsl TOJIbKO YEPHBIMU YEPHUIIAMU WJIM YEPHOU TYIIbIO, IPU 3TOM
IJIOTHOCTh BIIMCAHHOTO TEKCTa JIOJDKHA OBITh MaKCHMAlbHO MPUOJIMKEHA K
IUIOTHOCTH OCHOBHOI'O TEKCTA.

OneyaTky, OMUCKH M Tpaduueckrue HETOYHOCTH JOIYCKAaeTCs HCIPaBIISATh
MOIYMCTKON WUJTU 3aKpallluBaHUEM OEJION KpacKol M HAHECEHUEM Ha TOM KE MECTe
UCITPaBJIECHHOTO M300paXeHUsI MAIIMHOMKUCHBIM CIIOCOOOM HJIM OT PYKH YEPHBIMHU
YEpHWIAMHU JIWIH YEPHOU TYIIIO.

[ToBpexaeHnsI TUCTOB OTYETA, IOMAPKU U CIIEJbI HE MOJHOCTHIO YAAIEHHOTO
TEKCTa HE JIOMYCKaIOTCA.

Pa3penbl HOMKHBI UMETh MOPSAKOBBIE HOMEpPA B Mpelesax BCEro OT4YeTa,
o003HauYeHHbIE apaObCkumu LudpamMu 0€3 TOUKM U 3aMUCaHHBIE C OTCTYIIOM.
[Toapa3nensl JOJKHBI UMETh HyMEpPAILMIO B Mpeaenax Kaxaoro paszaena. Homep
N0/Ipa3ziesia COCTOMT U3 HOMEPOB pasjiena U Moapa3aena, pa3aeiEHHbIX TOUKOW. B
KOHIIE HOMepa MoApa3jeia TOUKU He cTaBATcs. Pa3nensl, kKak v moApa3aeibl, MOTYT
COCTOSITh U3 OJHOT'O WJIM HECKOJIBKHUX ITyHKTOB.

Paznensl, moapaznensl JOKHBI UMETh 3arojloBKU. [IyHKTBI 3arojioBKOB HE
UMEIOT.

3aroyioBKM pa3/iesioB JOKYMEHTA CIIEYEeT pacioiaratb B CEpeIuHE CTPOKH 0e3
TOYKU B KOHIIE U TleUaTaTh MPOMUCHBIMU OYKBAMU, HE MOTUEPKUBASL U HE BBIJICIISS.

3arosoBKu NOJIpa3/IeNIOB JIOKYMEHTa CJeAyeT pacrnojaratb B CepeuHe
CTPOKH U MeYaTaTh CTPOUYHBIMU OyKBaMU, HAUMHAS C MIEPBOU MPOMUCHOM, BBIICIISISA
KUPHBIM IIPUPTOM.

Ecnu pa3znen He umeer nmoapa3nenoB, TO HyMepalusl MyHKTOB B HEM JIOJKHA
OBITH B MpejeNax 3TOro pasjesa, 1 HOMep MyHKTa JOJKEH COCTOSITh U3 HOMEPOB



paszzena U MyHKTa, pa3fei€HHBIX TOYKOW. B KOHIE HOMepa MyHKTa TO4YKa HE
CTaBUTCS.

Ecnu paznen umeer mnonpaszensl, TO HyMEpAlMs IyHKTOB JOJKHA OBITh B
npenenax Kaxaoro mojpasjiena U HOMEp IMyHKTa JOJDKEH COCTOSITh M3 HOMEPOB
paszena, moapasesna U MyHKTa, pa3eJEHHbIX TOYKaMU.

CtpaHuIlbl OTYETa CIEIYeT HyMepoBaTh apaOCKkumu Iudpamu, coOmromas
CKBO3HYIO HyMEpAIIHIO TI0 BCEMY TEKCTY.

Homep cTpanunpl oTdyeTa MPOCTABISIIOT MO LEHTPY CTPAaHMIIBI BBEpXy 0Oe3
TOYKHU B KOHIIE.

CtpaHullbl OTYETa CKPETUISIOTCS CKPENKOW MU pa3MeniatoTces B (paitie
(cTemyep He UCTIOJIb30BATh).

1.4 lomamHee 3a1aHue Ha JjadopaTopuyio padory (O/13)

Hanucate nporpaMMmy BBIYUCIEHUS JUIMHBI OTPE3Ka, 33JaHHOT0 KOOPINHATAMHU
ero koHoB A(x1, yl) u B(x2, y2). 3HaueHus KoOpAMHAT TOYKHM A BBOJIUTH B
pexXuMe auanora, a Touku B 3aiaBars cinyyaiiHeIiM 00pa3oM B quanazone MuHyc 100
witoc 100. [IpexycMoTpeTh BBIBOJ pe3ybTaTOB pabOThl MPOrpaMMbl Ha SKpaH
MOHUTOpA.

1.5 UupuBuayaabHble 3aaanus 1ias CPC

1.5.1 Hanmucats nporpaMmMy BBIYUCIIEHUS BBIPAKEHUS:

Y=3*(X+1)3+4*(X-1)+2.
3nadenue X 3a/1aBaTh B peKUME uanora. MeToom nepedopa momnbITaiTech HaWTH
Takoe X IpU KOTOpOM Y paBeH Hy0. [IpenycMoTpeTs BBIBOJ pe3yJibTaTa Ha SKpaH
MOHUTODA.
1.5.2 Hanmucats nporpamMmy BBIYMCIIEHUS CyMMBI:

S=1+1/2+1/3+1/4+1/5.
[IpenycMOTpeTh BBIBOJ pe3yJibTaTa Ha DKpaH MOHUTOPA.
1.5.3 Hanucate mporpamMmy, KOTOpash pealu3yeT ajlroOpuTM OOMEHa 3HAuYCHUU
nepemMeHHbIX A u B (0e3 HCmonap30BaHMS MPOMEXKYTOUHOM TEPEMEHHOHM C).
Hcxonnple 3HaUeHUsI IEPEMEHHBIX BBOAUTH B pexkume nuanora. [IpemycMorpeTs
BBIBOJ pe3yJIbTaTa J0 U mociie 0OMeHa.
1.5.4 Hamnwmcare nporpaMmy, KOTOpas B BEIIECTBEHHOM 4YHCJE, BBEAEHHOM B
peXHUMe UANIOTa, BBIICISET 1eNIyI0 U APOOHYIO YaCTH, U OTAEIHHO BBIBOJUT UX HA
DKpaH MOHMUTOPA.
1.5.5 Hamwmcate mnporpamMmy BBIYHCICHHUS IUIONIAAN TPEYrOJdbHUKA, CTOPOHBI
kotoporo A, B, C BBOJATCS B pexXxuUMe Juajora.
1.5.6 Hanucath nporpamMmy BBIUKCIICHUS IJIMHBI JJOMAHHOW JIMHUM COCTOSILIEH U3
TpeX OTPE3KOB, 3aJaHHBIX KOOpAMHATaMH UX KOHIIOB A(X,y), B(x,y), C(x,y) u
D(x,y). 3Hauenust KoopauHat (OpMHUPOBATH CIIyYaiiHBIM 00pa3oM B auamnazoHe ot 0
1o 100.
[IpenycMOTpeTh BBIBOJ pe3yJibTaTa Ha IKPaH MOHUTOPA.
1.5.7 Hanucatp niporpaMMy BBIYHMCIIEHUS BBIPAKEHHUS:



C=A4"+,/(4+LnB)/2

3HaueHus epeMeHHbIX A u B, HeoOxoauMble sl pelIeHUs! TaHHOTO BBIPAXKEHUS,
BBOJISITCSI B PEKUME JTUAJIOTA.
1.5.8 Hanmcate mporpaMmy BBIYHMCIEHHUS IUIOIIAAM Kpyra. 3HAUEHHE pajguyca
BBOJIUTCS B pekuMe auaiora ¢ 9BM u 101KkHO OBbITH O0JIbIIE HYJIS.
1.5.9 Jnuna otpeska 3agaHa B aroimMax (1 mroiim = 2,54 c¢M.), BBOJUTCS B PEKUME
nuanora. [lepeBectr 3HaUEHUE JIIMHBI B METPUYECKYIO CUCTEMY, TO €CTh BBIPA3UTh
e€ B MeTpax, CAaHTUMETpaxX U MUJIuMeTpax. Tak, Hanpumep, 21 nroiim = Om 53cMm
3,4mM.
1.5.10 Yron o 3amaércs B pexxUMe Auaora B rpajaycax, MUHYTax U ceKyHaax. Haitu
€ro BEJIMYMHY B paJuaHax.
1.5.11 3naueHus IByX JIEUCTBUTEIBHBIX YUCEN 331a€TCS B pexxume auanora. Haitu
cpenHee apu(pMETUYECKOE ITUX YUCEN U CPEHEE TE€OMETPUUECKOE UX MOJTYJIEH.
1.5.12 Cmemano vl nutpoB BOAbl Temmeparypel tl ¢ v2 jmTpamMu BOJIBI
temnepartypsl t2. Haiitu 00beM 1 Temnepatypy o0pa3oBaBILeicss CMECH. 3HAUE€HUs
vl, tl, v2 u t2 3a7ar0TCA B p&KUME AUAJIOTA.
1.5.13 JlnvHa OKpY’>KHOCTH 3aJaeTcd B pexuMe nuanora. Haltu miomans Kpyra,
OTrPaHU4YEHHOIO 3TOM OKPYKHOCTBIO.
1.5.14 JlnnHa paBHOCTOPOHHETO TPEYTOJIbHUKA 3aJa€TCA B pexkuMe auainora. Haltu
IUIOIIAb 3TOrO TPEYTOJIbHHKA.
1.5.15 B pexnme auanora 3agaHbl KOOPAWHATHI BEPLIMH TpeyrojibHHKaA. Haitu
NEPUMETP TPEYTOJIbHUKA.
1.5.16 lnuna peGpa kyOa 3amaetrcsi B pexume auaiora. Hailitu oObem kyOa u
IJIONIAJIb €r0 MTOBEPXHOCTEM.
1.5.17 3naueHus ABYX CONPOTUBIICHUI BBOAMUTCS B pexume auanora. OnpeaennuTthb
COMPOTHUBJICHUS IPH UX MOCIEIOBATEIHHOM U MapaIeIbHOM COESAUHEHUU.
1.5.18 3nauenne X 3amaercs B pexuMme auanora. Mcrmonp3yr TOJNBKO
apu(pMETUIECKNE OTIEPAIINU BHIYUCITUTH BBIPAKEHUE

Y =1-2*¥X+3*%X2 -4*X3.
Paspemiaercs nucnonp3oBaTh He 00Jiee BOCBbMH ONEpaliiii B OJTHOM BbIPaKEHUU.
1.5.19 3nauenne X 3amaercs B pexuMme auanora. Mcrnonp3yr TOJBKO
apu(pMETUIECKHE OTICPAIUH BHIYUCITUTH BBIPAKEHUE

Y =1+2*X+3*X2 +4*X3.
Pa3peraercs ucnonb3oBaTh HE 00J€€ BOCBbMU ONEpalliii B OJHOM BBIPXKEHHH.
1.5.20 Haittu mmomaap KoJblla, BHEHMIHMN paauyc kKoTtoporo paseH 100, a
BHYTPEHHH 337a€TCs B pEKUME Majora v 10JkeH ObiTh MeHblie 100.

1.6 KonTpoJbHbIe BOIPOChI s 3amuThl oT4eTa Ha CPCII

1.6.1 Yro Bxoaut B nousitue miaardopmsl .NET?

1.6.2 Uro o3HayaeT MOHATHE OOMIEsI3bIKOBas cpeaa BeinoiaHenus (Common
Language Runtime, CLR )?

1.6.3 YUto noHMMAETCs 0L TEPMUHOM «ITPHIIOKEHUEN?

1.6.4 Yto noHMMaeTcs noJx TEpMUHOM «IpoekT»? Ero coctan?



1.6.5 Uro BrirouaeT B cebs «IIpocTpaHcTBO UMEH»?

1.6.6 Yro Britouaet B cebst cpena Visual Studio.NET ?

1.6.7 Ilonsitue anropurma? OCHOBHBIE CBOMCTBA aJrOPUTMA.

1.6.8 Dramnbl pernieHus 3agaun?

1.6.9 Kakue Tuns! nanubix s3eika C# Bel 3Haere?

1.6.10 Kakwue 3Haku onepanwii si3pika C# Bl 3Haete?

1.6.11 ®opmart 3anucu onepaTtopa npucBauBanus sizbika C#? [losicHuts ero padbota
Ha IIpUMepe.

1.6.12 Kak M0>XHO OpraHu30BaTh BBOJ| JaHHBIX «B pexkume auanoray? [Ipumep.
1.6.13 Kak M0>XHO OpraHM30BaTh BHIBOJ JAHHBIX Ha 3KpaH MoHuTOpa? [Ipumep.
1.6.14 Kak MOXHO OpPraHM30BaTh BBIBOJI JAHHBIX HA YKPAaH MOHUTOPA B 3aJaHHOM
dbopmare? [Ipumep.

1.6.15 Kak dopmupyeTcs cirydaitHoe 4yucio B 3a1aHHOM auanaszone? [Ipumep.

Tema 2 CJIOKHBIE OITEPATOPHI A3bIKA [TPOTPAMMUPOBAHUSA C#
2.1 Ilesb BTOPOii TEMBbI

N3ydenne ciaoxHBIX oneparopos si3bika C#. [IprobpeTeHne mpakTHIecKux
HABBIKOB B MPOTPaMMHPOBAHUH Ha s13bIke C# ¢ MCTIOIB30BAHUEM CIIOKHBIX
OIIEpaToOpPOB.

2.2 TeopeTnueckue cBeJIeHUA

2.2.1 Omneparop ycnous if
Kak B u apyrux si3plkax nporpaMMHpoBaHus, B sizbike C# Ui BbIOOpa OJHOW U3
HECKOJIbKMX BO3MOXKHOCTEH TMPOJOHKEHHUSI TMPOTPaMMbl HCIOJIB3YIOTCS  IBa
oneparopa — if u switch. IlepBbiii U3 HUX OOBIYHO HA3BIBAIOT OMEPATOPOM YCIOBUS
WIA ONEPaTOpoOM YCIOBHOTO TEPEeXo/a, BTOPOH — OIMEepaTopoM MepeKITIOUCHHUs
nporpamMmel. [IporpaMMel, B KOTOPBIX UCIOIB3YIOTCS oniepatop if wim switch, yacto
HA3bIBAIOT MPOTPaAMMBbI UCTIOIB3YIOIINE «BETBSIIHICS) BRIYUCIUTEIHHBIN MPOIIECC.
PaccmoTpuM ¢opmart 3amucu u padboTy Kaxaoro u3 3Tux onepatopos. Onepatop if
UMEET CIEAYIONUI opMaT 3amucCH:

if (Beipaxkenue) { onepatopsl_1; }
else { onepatopsr_2; }

Jlormueckoe BbIpaxeHue if 3akirodaercs B KpyTJble CKOOKM U MOXKET
npuHUMaTh 3HaueHue true wim false. Eciu iorudeckoe BbipakeHue paBHO true, To
IporpaMMa BBITIOJIHAET TOJIbKO onepaTopsl 1. Ecnu moruyeckoe BbipaxeHHE paBHO
false, To mporpamma BBITIOJIHSIET TOJIBKO OMEPATOPHI 2.

Ecnu onepatopsl 1 wnu onepaTopsl 2 MpeCTaBICHBI B €IUHCTBEHHOM YHCIIE,
TO (UTYpHBIE CKOOKH [ HUX MOKHO HE MCIOJIb30BaTh.

Yacte omeparopa if, 3a cioBom else, moxxer orcyrcTBoBaTh. B 3TOM Cityuae
Kpatkas popma 3anucu ornepatopa if 3aaeT aabTepHATUBHBIN BEIOOP — JeNaTh UITH
HE JIeNIaTh — BBITIOJIHATH WU HE BBIOJHATH onepatopbl 1. Ecnu BHyTpH GurypHbIx



cko0ok oneparopa if HaxonsTes npyrue oneparopsl if, To 9acTs else, ecu oHa ecTb,
OTHOCHUTCS K OnrKaiiiemMy nepes] Hell OTKpeIToMy oriepartopy if.

2.2.1 Omneparop nepexITrodeHus mporpaMMel SWitch
Omnepatop switch mpuMeHseTcs, KOTIa €3 HECKOJBKHX BapHUaHTOB
NPOJO/DKCHUST TPOrpaMMbl  HEOOXOJMMO BBIOpaTh BapHUaHT, OIPEaCIACMBbIN
3HaYCHHUEM HEKOTOporo BbIpakeHus. dopmar 3ammcu omeparopa Switch mmeer
CJICTYIOLINMN BUJL:
switch (BelpaskeHue)

{

case KOHCTAaHTHOE BhIpakeHUe 1: [omepatopsl | onepaTop mnepexona 1]

case KOHCTaHTHOE BbIpaxkeHue K: [onepatopsl K
oneparop_nepexona K]
[default: onepaTopel_N oneparop nepexona N]
b

BerBp default moxer orcyrcTBoBaTh. B cOOTBETCTBUM C (pOpMATOM 3amKCH
JOMYCTUMO, 4YTOOBI TOCIIE JIBOETOYHUS CIeAOBajia IycCTas IOCIEJ0BATEIbHOCTD
OTIepaToOpOB, a HE TIOCIIEeI0BATEIBHOCTD, 3aKaHUYNBAIOIASCS OTIEPATOPOM MIEPEX0/Ia.
KoHCcTaHTHBIC BBIp@XEHHUS B Case JOJDKHBI MMETh TOT JK€ THI, 4TO M switch-
BBIPAKECHHUE.

PaboTa onepaTtopa switch cnemyromas:

— BBIUUCIISACTCA 3HAUCHHUE SWitch-BhIpakeHus;

— 3aTeéM OHO TOOYEPEIHO B TOPSJIKE CJIEJIOBAHMS Case CpaBHUBAETCA Ha
COBMAJICHHE C KOHCTAHTHBIMU BBIPAKCHUSIMH

— KakK TOJIbKO JOCTUTHYTO COBIIAJIEHUE, BBITIOJHAETCS COOTBETCTBYIOIIAS
MIOCIIEZIOBATEIHLHOCTh OMEPaTOPOB case-BeTBU. [OCKONBKY MOCHEIHUN OmepaTop
ATOM TOCJEIOBATEIBHOCTH SBIISETCS OIMEpPaToOpoM TMepexoja (Yamie BCero 3TO
onepatop break), 0ObIYHO OH 3aBeplllaeT BBIMOJHEHUE OriepaTopa switch;

— ecyM Case-BeTBb ObljIa MyCTOM MOCIEI0BaTEIbHOCTHIO ONepaTopoB. Toraa B
CIIy4ae COBIMAJICHUSI KOHCTAHTHOTO BBIPAXEHUS ITOW BETBU CO 3HAaYeHHEM switch-
BBIpOKECHHUSI OyJeT BBHINOJNHATHCS TEepBas HEMyCTas TOCIEAOBATEIIBHOCTD
CJICIYIOLIEN Case-BETBHU;

— €CJIM 3HaueHue SWitch-BrIpakKeHUSI HE COBMAACT HU C OJTHUM KOHCTAaHTHBIM
BBIPOKEHHUEM, TO BBIMIOJTHSACTCS MOCIIEI0OBATEIHLHOCTH onepaTopoB BeTBH default;

— ecnu HeT BeTBH default, To omeparop switch skBHBajieHTEH mycTOMY
orepaTopy.

B omeparope switch kaxmas case-BeTBb JOJIKHA 3aKaHYMBATHCS OMEPATOPOM
nepexoza (3adyieM Ha MUHYTY O TIyCTOH MOCJIEI0BATEILHOCTH ), UHaY€ BOSHUKHET
OImrOKa Mmepruo/1a KOMITHJISIINH.

B ¢dopmare omeparopa Switch case-BeipaxkeHHss MOryT OBITh TOJIBKO
KOHCTaHTHBIM BBIpakeHHEeM. He momyckaeTcs 3agaHus quana3oHa case-BhIpayKCHUN
WM UX TIEPEUUCTICHUHN.

Ecnn HeoOxomumo ykaszaTh, YTO HECKOJIBKUM BapHaHTaM case-BbIPaKEHUM
COOTBETCTBYET OJIHA TPYIIa ONEPaTOpOB, 3TU Case-BBIPAKEHUMN 3aMHUCHIBAIOTCS



«IyCTBIMWY) TIEpeJ TIOCICIHUM Case-BBIPAKEHUEM C ITOW TPYNIOW ONEepaTopoOB.
Hanpumep, B ciaydae UCIosib30BaHus B SWItCh BeipaskeHHs Tuna String Juist 3aganus
apu(PMETHYECKOW OIepanuil MEXIy JIBYMs apryMEHTaMH, BO3MOXKHBI HECKOJIBKO
BapHaHTOB OTBETA I BEIOOPA omeparuii +, -, *, i /, KOTOpbIe MOKHO MPEJICTABUTD
CJICTYFOIIAM TTPOTPAMMHBIM KOJIOM:
// Pa3bop ciy4aeB ¢ UCTIOJIb30BAaHUEM CITUCKOB BBHIPKCHUM
Il argl — mepBbIit apryMeHT orepamnuu
I/ arg2 — BTOpOii apryMeHT orepamnuu
Il result — pe3yabTaT onepanuu
switch (operation)
{
case "+":
case "Plus":
case "Ilmroc™:
result = argl + arg2;
break;
case "-":
case "Minus":
case "Munyc":
result = argl - arg2;
break;
case "*"
case "Mult™:
case "YMHOXHTH
result = argl * arg2;
break;
case "/
case "Divide":
case "Div":
case "pa3nenurp' -
case "Jlemuts'":
result = argl/arg2;
break;
default:
result = 0;
break;

}

OOpartuTe BHUMaHNE, 3HAK OTIEPAIMH HAJl apTyMEHTaMU MOKHO 3a71aBaTh Pa3HbIMU
croco0amMu, 49TO JEMOHCTPHUPYET BO3MOYKHOCTH 3aJaHHS CITMCKAa KOHCTAHTHBIX
BBIpaXKEHUI B BETBSIX oreparopa switch.

2.2.3 Omneparop 1ukia for
Omneparop 1wk for, Takxke kak orepatop if, IpuCyTCTByeT BO BCEX sA3bIKax
nporpammupoBanust. Ero oopmar 3anvicu uMeeT CIeayonmii BII:



for(MHUIIMANTM3aTOPBI; YCIOBUE; CITUCOK BBIPAYKEHU )
{ oneparop; }

Omneparopsl, crosimue B GUTYPHBIX CKOOKaX, 3a7aeT Teno ukia. CKoIbKo pas3
OyZeT BBIMOJMHATHCSA TENO ILMKJIA, 3aBHCUT OT TPEX YMHPAaBISIOLUIUX 3JIEMEHTOB,
3aJJaHHBIX B KPYIJIBIX CKOOKax. MHHMIManmm3aTophl 3aal0T HAa4yajlbHOE 3HAUYCHHE
OJTHOM MJIM HECKOJIbKMX MEPEMEHHBIX, YaCTO HA3bIBAEMBIX CUCTUMKAMH UJTH IPOCTO
MEPEMEHHBIMH [IUKJIA. Y CIIOBUE 33/1a€T YCIOBHE OKOHYAHUS LIUKJIA, KOTOPOE MOXKET
npuHUMaTh 3HadeHwe true wim false. Crucok BBIpaKEHWH, 3alMCAaHHBIN uYepe3
3alATyl0, TOKa3bIBaeT, KaK MEHSIOTCS CYCTYMKMA IUKIAa Ha KaKIOM IIare
BBITIOJTHEHMsI. ECITK ycioBHe IMKIIa UCTUHHO, TO BBITIONHSAETCS TEJIO IMKJIA, 3aTEM
U3MCHSIOTCSI 3HAYCHHS CUCTUYMKOB M CHOBa MpoBepseTcs ycioBue. Kak TONbKO
yCIIOBUE CTAaHOBUTCS JIOXKHBIM, LIUKJI 3aBepIIaeT cBOIO padoty. B muxne for teno
IUKJIAa MOYKET HU pa3y HE BBIINOJHATHCS, €CIM YCJIOBHME ILMKIA JIO)KHO IOCIE
WHUIMAIN3AANA, @ MOXET MPOUCXOIUTh 3aI[MKIMBAHUE, €CITU YCIOBHE BCETa
OCTaeTCsl UICTUHHBIM. B HOpMaIbHON CUTYyaINH TEJIO [IUKJIIA BHITIOTHAETCS KOHEYHOE
YHCIIO pas3.

CyeTunku  IHMKJIA  3a9acTyl0  OOBSBISIOTCA  HEMOCPEACTBEHHO B
WHUINAIN3aTOPE U COOTBETCTBEHHO SIBIISIOTCS TIEPEMEHHBIMHU, JIOKATH30BAaHHBIMU
B IIMKJIE, TaK YTO MOCJIE 3aBEPIICHHUS IIHKJIa OHU MEPECTAIOT CyIIeCTBOBaTh. B Tex
Clly4asx, KOTJla MpeIyCMaTpUBAETCS  BO3MOXKHOCTb  MPEKICBPEMEHHOTO
3aBEpUICHMs IUKJIa C IOMOIIBI0O OJHOTO U3 OINEpPaTOpoOB IMepexoia, CUETUYUKHU
OOBABJISIOTCS 0 IIMKJIA, YTO MO3BOJIET AHAJTU3UPOBATh UX 3HAUEHUS NPU BBIXOE
U3 LUKJIA.

2.2.4 11ukIibl C yCTIOBHEM

[ukn while (BbIpaxkeHHE) SBISETCS YHUBEPCAIbHBIM BHUIOM IIMKJIA,
BKJIFOYAEMbIM BO BCE A3BIKM MPOrPaMMHUPOBaHUs. Te€I0 LMKIIA BBITOJHSIETCS 10 TEX
1op, MOKa OCTaeTcsl HCTUHHBIM BhIpaxkeHne while. B si3pixke C# y 3TOTO BUIa IIUKIA
JB€ MOIHU(UKALUU - C MPOBEPKOM YCIOBHUS B Hauaje U B KOHIE Lukia. [lepas
MOAM(PUKALMS UMEET CIETYIOUIMI CUHTAKCHUC:

while (Belpaxkenue) { oneparop; }

Ota MoauduKanus COOTBETCTBYET CTpaTervu: "CHayana MpoBEpb, a MOTOM
nenail". B pe3ynpTaTe MpoBEpPKU MOKET 0Ka3aThCs, YTO U JIENATh HUYETO HE HYKHO.
Teno Takoro HUKIa MOKET HHU pa3y HE BBIIONHATHCSA. KOHEUHO K€, BO3SMOXKHO U
3alMKIMBaHuEe. B HOpManbHON CUTyallMM Ka)J0€ BBIIOJIHEHHUE TEJA LUK - 3TO
OUYEpEIHOM MIar K 3aBEpUICHUIO LIUKIIA.

[uki, nDpoBepAOLINN YCIOBHE 3aBEPLICHUS B KOHIE, COOTBETCTBYET
cTpaTeruu: ""cHayania Jenail, a HoToM npoBepsb'". Teio Takoro MUKIIa BEIOIHIETCS,
10 MEHBIIIeH Mepe, OJIMH pa3. BoT cuHTakcuc 3Toi MoauduKamm:

do
{ onepartop; }
while (BeipakeHue);

2.2.5 OnepaTopsbl miepexoaa



OmnepaTopoB TMepexojia, IMO3BOJSIOIMIUX MPEpPBaTh €CTECTBEHHBIM MOPSIOK
BBITIOJTHEHHSI OTIEPATOPOB B CIOXKHBIX orneparopax sizbika C#. OHHM 3amuchIBalOTCSA
BMECTE C JPYTUMHU OINEpaTopaMud BHYTPH (PUTYPHBIX CKOOOK — TeJe CIO0XKHOTO
orepaTopa Ui ero 010k. X HECKOJIbKO M MBI pACCMOTPUM UX MTOOYEPETHO.

Omneparop goto uMeet npocToit (hopmart 3anucu:

goto [MeTka|case KOHCTaHTHOE BhIpaxenwue|default];

Bce onepatopsi si3pika C# MOTYT UMETh METKY - YHUKAJIbHBIN HISHTH(PUKATOP,
MPEAIIECTBYIOMIMNA OMEepaTopy M OTACIICHHBIH OT HEro CHUMBOJIOM JBOETOYMSI.
[lepenaua ynpasieHusl HOMEUEHHOMY OIEPATOPY - ATO KJIIACCUUECKOE MPUMEHEHNE
omneparopa goto.

Omnepatopel break u continue. B cTpykTypHOM MpOrpaMMUpOBaHUU
IPU3HAIOTCS IMOJIE3HBIMU "Tiepexo/ bl Buepen" (HO He Ha3an), MO3BOJIAIOIINE MPU
BBIMIOJITHEHUM HEKOTOPOTO YCJIOBHS BBIMTH W3 LIMKIJIA, U3 ONEpaTtopa BbIOOpa, W3
osioka. OnepaTopsl break u continue cnienuanbHO MpeAHAZHAYCHBI JIJIS1 TUX TIEJCH.
Omneparop break MoxeT cTOATH B Teje IMKJIAa WIM 3aBEpPIIATh Case-BETBb B
oneparope switch. Ilpumep ero wucnosb3oBaHusi B omepatope switch yxe
nemoHcTpupoBaics. [Ipu BeimonHeHnu oneparopa break B Tene mukia 3aBepiaercs
BBITIOJTHEHHE CaMOTO BHYTPEHHETO IMKIAa. B Teje mukia yarie BCero omeparop
break momemaercs B onHYy M3 BeTBeil omeparopa if, mpoBepsIOIIEro yclioBUE
MPEKICBPEMEHHOTO 3aBEPIICHUS ITUKJIA.

Omneparop continue HCMONb3YeTCS TOJIBKO B Tejle LuKiIa. B oTnmume ot
orepaTtopa break, 3aBepiuaroliero BHYTPEHHHMM LHMKI, continu€ OCYIIECTBJISET
NEepexo]l K CeyIOIed nTepaluy 3TOro HUKJIa.

Eme onHuM omepaTopoM, OTHOCSIIMMCS K TpyIIE ONEepaTopoB Mepexoia,
SBJIIETCS OTepaTop return, HO3BOJISIOIIMHI 3aBEPIINTH BBINOJIHEHHUE MPOLIETYPbl WIIH
¢bynkuuu. Ero dopmar 3anucu uMeer ciaeayomui BUIL:

return [BbIpaKeHUE];

Jns QyHKOWA ero TpUCyTCTBHE M apTyMEHT O0O0s3aTeNbHbBI, TMOCKOJIBKY

BBIp@XEHHUE B ONIEpaTOpe return 3a1aeT 3Ha4eHNEe, BO3BpaIiaeMoe (PyHKIIHEH.

2.3 IlpumMep BbITIOJIHEHHS 32/IaHUS HA JIAOOPATOPHYIO padoTy

B kadecTBe mpuMepa BBINOJHEHUS 3aJjaHUSI Ha TEMY CIIOXKHBIE OINepaTophl
s3pika  C#  BBIOpaHO pelieHue 3aJaddl  CPEIHeW CIOXKHOCTH U3  CIHCKa
WHIUBUTy ATBHBIX 3aaHUI TPOIUIBIX JIET.

3amaua 2.1 ¥V Bac ectp 1000 y.e. Bam HeoO0XoAMMO KyNHUTh akiuu 5
npeanpusTiii. CTOMMOCTb aKIIUK KaXI0T0 MPeInpUsITHsI GOPMUPYETCS CITydalHbIM
oOpa3om B auamna3oHe oT 5 110 20 y.e. (ocTaeTcs HEU3MEHHBIM Ha BPEMsI TOPTOB).
Bama 3agaya Kynuth Ha BCIO CyMMY NPUOJIM3UTEIHHO OJMHAKOBOE KOJUYECTBO
aKUMi Kaxao0ro mnpeanpusTus. BbiBecTh Ha 3KpaH MOHHUTOpPA KOJUYECTBO
KYIUICHHBIX aKIMA KaXXI0T0 MPEANPUATHS U OCTABIIYIOCS CYMMY Y.€.

Pazpabotaem cioBecHOE onMcaHue aJroOpyuTMa PEIICHUS 3a1auu:
— Ha TEPBOM OJTare HeoO0XoauMo chopMHUpOBaTH S5 CIy4alHBIX YHUCET B
nuranaszoHe ot 5 10 20 — CTOMMOCTb akLUi S TpeANpUATHI:



— Ha BTOPOM OTaIie HGOGXOI[I/IMO OpraHu30BaThb OUKJI ITOKYIIKH aKIII/II\/'I Kaxxaoro
MPEANPUATHAS TToouepeaHo. HeoOXomuM MUK ¢ yCIIOBHEM — TOKa HAIUX JICHET
XBaTaeT Ha MOKYMKY XOTS Obl OJTHOM aKIIUU JTFO00TO U3 TISATH MIPEATNPUATHN.

— B Tele IMKIa HEOOXOAMMBI TIPOBEPKH YCIOBHH, YTO HAIIMX JEHET
JIOCTAaTOYHO JUISl TOKYNKH AKIUM Ka)KJI0r0 NPEANPUSATHS B OTAEIBHOCTH. Ecim
YCIIOBHE BBIIIOIHAETCS, TO Mbl YBEJIMYMBAEM CUETUHUK KYIUICHHBIX AKIUN JAHHOTO
MpEaNnpusITAd Ha |, a HalmKM JEHBI'M YMEHBIIAEM HAa CTOMMOCTH AKIUHA 3TOTO
MIPEATPUSTHS;

— Ha MOCJICIHEM JTallc (HO OKOHYaHHNH" HI/IKJIa) HGO6XOI[I/IMO BBIBCCTH HaA
9KpaH MOHHUTOpPA KOJIHNYCCTBO aKHI/Iﬁ KYIUICHHBIX IJIA KaXXAO0TO0 IPCAIPUATHA H
OCTaTOK HaImMxX  JICHET. EctecTBeHHO OCTaTOK JOJDKCH OLITH  YHCJIOM
IIOJOKUTCIIBHBIM U MCHBIIIC CTOMMOCTHU aKIINU JIF000r0 U3 HpGHHpHHTHﬁ.

W cxoaHbIi KOJ TPOTPaMMBI:

using System;

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

using System.Text;

namespace ConsoleApplicationl

{
class Program
{
static void Main(string[] args)
{
int al,a2,a3,ad4,ab,kl,k2,k3,k4,k5,c;
Random rnd = new Random() ;
Console.Writeline ("IlporpamMMa MONENMPOBAHMUSA TOKYIIKM aKUUM Yy
5 npennpuarmun') ;
// dopMmmpyeM ciiydarHeM OBpa30oM CTOMMOCTHL aKLMMA 5
NpennpmaTmum
al = rnd.Next()%1lo + 5;

Console.WriteLine ("CroumMmocThs akuum 1 npennpusarmusas = {0}",
al);

a2 = rnd.Next() % 16 + 5;

Console.WriteLine ("CroumMmocThs akuum 2 npennpuarmusa = {0}",
az);

a3 = rnd.Next() % 16 + 5;

Console.WriteLine ("CroumMmocThs akumum 3 npennpuarmusas = {0}",
a3);

a4 = rnd.Next() % 16 + 5;

Console.WriteLine ("CroumMmocThs akuum 4 npennpuarmusa = {0}",
a4);

ab = rnd.Next () % 16 + 5;

Console.WriteLine ("CroumMmocThs akumum 5 npennpuarmusa = {0}",
as);

// OBHYJISeM CUeTUMKM KYIIJIEHHBEIX aKUWi KaXIOoTOo NPeNlpuITHrs
k1=0; k2=0; k3=0; k4=0; kb5=0;
// Hamm neHbIu
c = 1000;
// 3BamnyckaeMm LMKJI [NOKYIIKM aKLUA
while ((c>=al) || (c>=a2) || (c>=a3) || (c>=ad) || (c>=ab))
{



if (c>=al) {kl++; c = c - al;}
if (c>=a2) {k2++; ¢ = c - az2;}
if (c¢>=a3) {k3++; ¢ = ¢ - a3;}
if (c>=a4d) {k4++; c = c - a4;}
if (c>=ab) {kb5++; ¢ = ¢ - ab;}
}
Console.WritelLine ("Kymneno akuuy 1 npennpuartmsa = {0} ",
k1) ;
Console.WriteLine ("KymieHo akuuy 2 npennpuartua = {0} ",
k2) ;
Console.WriteLine ("Kynneno axkuuy 3 npennpuartusa = {0} ",
k3);
Console.WritelLine ("Kymnneno akuuy 4 npennpuartmsa = {0} ",
k4) ;
Console.WriteLine ("KymieHno akuuy 5 npennpuartmsa = {0} ",
k5);
Console.WriteLine ("OcTaTok mener = {0} ", c);

Console.WritelLine ("IOjia OpOOoOJIXeHMS HaXMuTe KJjaBumy Enter");
Console.ReadLine () ;

}

PaboTta nporpaMmsl:

[Iporpamma MOAENMPOBAHUS TOKYIIKH aKIIUK Y 5 IpeAIpUATUN
Cronmocts akumu 1 npeanpustusa = 15
CronmocTts akuum 2 npeanpusatusa = 16
Cronmocts akunu 3 npeanpusatus = 11
CronmocTts akuuu 4 peanpusaTus = 8
CroumocTts akuuu 5 npeanpusitus = 15
Kymneno akiuii 1 npeanpusitust = 16
Kymieno akiuii 2 npeanpusitast = 15
Kymneno akuuii 3 npeanpusitust = 15
Kymneno akiuii 4 npennpusitust = 16
Kymieno akiuii 5 npeanpusitast = 15
OcraTok neHer = 2

Jlns npopomkeHust HaxxmuTe kiasuiny Enter

2.4 TomaiHee 3aaHue HA J1a0OPaTOPHYIO padoTy

Beruuciute cymmy pspa:

— 1 1 1 1 1 1
S=1l+3+5—3—s+ts+s—5—gt..tx

NP

1
3

N[

rac N — OEJI0C YMCJIO U 3a4aCTCA B PCIKHUMC JHUaJIora.

2.5 UnauBuayaabHnblie 3aaanus 1 CPC



2.5.1 B xnure cro crpanun. Ha ctpanuiie MoxeT HaXxoauThest OT 35 10 45 CTpok
(cityqaitHOe yucio). B oHO# cTpoke OyKBa «a» MOKET BCTpEYaThCs OT ABYX 10
ATy pa3 (cimydaitHoe uncio). CKoJbKO OYKB «a» HaleyaTaHO B KHUTE?

2.5.2 Bbl unTtaere uHTepeCHY0 KHUTY — 200 cTpanun. YrTeHune OJHOM CTpaHHUILIbI
3auuMaer ot S50 nmo 80 cexyHn. BeposATHOCTH pa3melleHHsT Ha CTpaHULE
wuitoctpauuii — 5%. Bpemst mpocmotpa minmtoctpanu — oT S5 1o 10 cekyHz.
CKOJIbKO YHMCTOTO BPEMEHH MOHAA00UTCS JIJIsl YTEHUS BCEH KHUTH.

2.5.3 CayuaiinpiM o00pazom ¢dopmupyrorcs koopauHaTtel X U Y 100 Touexk.
Jwnanazon 3HaueHnii koopauHaT ot MuHyc 150 go 150. I[ToxcuntaTe M HaneyaTaTh
KOJIMYECTBO TOYEK, PACIIONOKEHHBIX HAa KaXKJI0W YETBEPTH.

2.5.4 Hanucats mporpaMMy BBIYUCIIEHUS CYMMBI pSa:

1 1 1 1

S=1+2 -3 +4 +  _.-n
3HayeHUEe N BBOJUTHCS B PEKUME JTUATIOTA.
2.5.5 BeruucauTh CyMMy psifia IJisl 3aJIaHHOTO B pexkume nuaiora ¢ 9BM [x|<1.

2! 3! 4!

2 % + 4 % + 6 % +
x“*31 xT R4l x° x5!
Brruncnenns mpoaokaTh 10 TEX MOp, MOKa OYEPETHON YJIEH psA/la HE CTAHOBUTCS
menbIe 0.0001.
2.5.6 ABToOycC 3a cMmeHy aemaeT oT 10 mo 15 peiicoB (cimydaitHoe unciio). 3a peric
nepeBo3uT oT 130 no 230 maccaxkupoB (ciayuaiiHoe yucio). CTOUMOCTh Mmpoes3/ia
onHoro naccaxupa 30 Tenre. BepoaTHOCTb TOTO, UTO y MaccaXXxupa yA0CTOBEPEHUE,
Mpoe3AHON WK OH «3asAiy - 30%. Onpenenuts NOXOM, MOJYYEHHbI 32 N CMEH.
Yuciio cMeH BBOJIUTCS B PEXKUME TUAIIOTA.
2.5.7 llexy HeoOXOAMMO BBINOJHUTH 00BEeM paboT He MeHee 20 ThIC. €AUHUIL
npoaykuuu. Kaxasiii neb Ha padoTy BeixoauT oT 10 g0 20 pabouux (ciayyaiiHoe
yucino). [Ipou3BoAUTENBHOCTh KaXa0ro padodero ot 5 no 15 enunui; B JeHb
(cyuaiinoe unciio). CKoIbKO THEW He0OXO0IUMO 3aTPaTUTh Ha BBHIMOJHEHHUE BCETO
o0BnemMa pabor.
2.5.8 Ha xHwkHO#i monke 20 y4eOHUKOB MO HCTOPHH, (PU3UKE U XUMHHU.
BepositHOCTB, UTO yueOHUK 110 ucTopuu — 40%, mo xumun — 25%, no pusuke — 35%.
OnpenenuTh W BBIBECTH HA DKPAaH MOHUTOPA, CKOJBKO YYEOHHUKOB TIO MCTOPHH,
XUMUU U pusnke?
2.5.9 HekoTopblil CTyIEHT Ola3AblBa€T HA Kaxkaoe 3aHATHe OT 3 10 10 MuHYT
(cyqaitHoe uncio). B nenene 20 3anaruii. Ha kakoii Henene on «uadepet» 20 gacos
ono3aaHuni’?
2.5.10 HarypanpHoe uncio X, 3a1aHO B pexume auanora. OnpenenuTs CKOJIbKO
uu@p B yncie. HaliTu n HanevyaTtaTh NepBYIO U MOCIEIHIO HU(PHI Ynca.
2.5.11 Boluucnuts cymMMmy psia Ijsl 33JJaHHOTO B pexkume auanora |X|<I u m=-1.
Brruncnenus: 3akaHYMBAIOTCS, KOT/Ia OYEPEIHOM YIEH psJia CTAHOBUTCS MEHBIIIE

0.0001:

1+ x)" UL m(m—l)x2 N m(m—l)(m—Z)x3 s m(m—l)...(m—n+1)xn N
! 2! 3! n!

2.5.12 Cnyuaitaeim o6pazom (opmupytotest koopaunatel A(X,Y) u B(X,Y) cra

y:




NPSMOYTOJIbHUKOB  33/IaHHBIX IPOTUBOIOJIOKHBIMUA ~ BepLIMHAMU. J(Mana3zoH
3HaueHuM koopauHat oT MuHYC 150 1o 150. Iloxcunrars 1 HareyaTaTh KOJIMYECTBO
NPSIMOYTOJIBHUKOB PACIIOJIOKEHHBIX B BEPXHEW M HIKHEH YETBEPTAX CHUCTEMBI
KOOPJIMHAT (€CIIM BEPUIMHBI PACIIOIOKEHBI B Pa3HBIX MOJOBUHAX, TO 3TOT BAPUAHT
UCKITIOYAETCA U3 PACCMOTPEHHS).
2.5.13 BpaucauTh CyMMy pslia JJis 3aJaHHOTO B pexkume auanora x (x>0 m x<1).
BrluncieHns: 3akaHYMBAIOTCS, KOIZIA OYEPENHONW WIEH psAla CTAHOBUTCS MEHBIIIE
BBenenHon Tou”Hoctu €=0.0001:
3\/m=1+lx— 2 xt+ 275 x’ - 2*5*8x4 +

30 213 31%3° 41%3*
2.5.14 Cnyuaitneim o0pazoM ¢opMupyroTcs koopauHaTel X W Y 60 TOdek.
JInana3zon 3HaueHui koopauHat oT MuHycC 150 no 150. BeiBecTn cnmcok TOYEK,
pPacCTOSIHHE KOTOPBIX A0 Hayajga KOOPAMHAT MAKCUMAJIBHO, a CaMH TOYKH
HaXOJISITCS B PA3HBIX YETBEPTIX.
2.5.15 Beruucnuts cymMmMy psa s 3a1aHHOTO X < 0. BeIunciieHus: 3aKkaH4nBarOTCS,
KOTJIa OYEPETHOM YJICH psia o MoAy o craHoBuTcs MeHbine 0.0001:

3 xS x7

X
arctg(x)=x——+———+

3 5 7
2.5.16 CayuaiineiMm o0OpazoM ¢opmupyroTcs koopauHatel X U Y 90 Touek.
Junamna3on 3HaueHuid koopauHaT oT MuHyc 150 go 150. BeiBecTu cnmMcok TO4EK,
paccTosIHUE MEXKy KOTOPBIMU U HA4ajoM KOOPAMHAT MUHUMAJbHO, & CAMU TOYKH
HaXOJSTCS B Pa3HbIX YETBEPTSX.

2.5.17 Boruncnutb cymMmy psiia Juist 3agaHHoro [x| > 0.

o0

X+1 1 1 1 1
In——=2 =2 — 4+ — 4+ —+ ... 1
" x -1 Z:(2n +1)x2In+l X +3x3 +5x5 " X|>

Beruncienys 3akaH4YMBarOTCs, KOrla O4€pEAHON YJIEH PsAia 10 MOYJIFO CTAHOBUTCS
mensbie 0.0001.

2.5.18 B cucreme koopaunat X, Y «HapucoBaHa» MUIIEHb Ha 10 KpyroB ¢ IEHTpOM
B HayaJie KOOpAWHAT U maroM paauyca 10 ennaun. Kpyry ¢ paguycom 10 eaunun
COOTBETCTBYET BecoBoe 3HaueHue B 10 OammoB. i KaxkIoro ciemayromero
«KOJIbLIa» MMILIEHU Oaymabl yMmeHblnaroTess oT 9 o 1. CoywailiHbiM 00pa3om
dbopmupyroress koopauHatel X U Y 10 Touek (mecsTh BBICTpesioB). [[namazon
3HAQUEHUN KOOpAMHAT KaxXaod Touku oT MuHyc 150 mo 150. Omnpenenuth u
HaleyaraTh, CKOJbKO 0aJlJIOB HAOUpaeT KaXKAbli BBICTPEN U OOIIYI0 CYyMMY 0aJlioB
BCEM CEPUH BBICTPEIIOB.

2.5.19 CnyyaitapiM 00pa3oM (GopMUPYIOTCS KoopauHathl X U Y IieHTpa u R —
paauyc 50 kpyros. Jlnanazon 3HaueHuii koopauHat oT MuHyc 150 1o 150, nnanazon
3HaueHusd paamyca oT 5 nmo 15. OnpenenuTe M HamedaraTh, CKOJIBKO KpPYTOB
MIOJIHOCTBIO HAXOJIUTCS B KAXJA0W YETBEPTH.

5.2.20 UccnenoBath PyHKIUIO

+Z "™ 71 1 1

=————+—-——.. x>1

arctgx = —
s(2n+1)x*"™ 2 x 3x®  5x°




Ha oTpe3ke oT 2 1o 10. Beruncinenus 3akaHunMBarOTCs, KOI/1a OUE€pPEIHOMN UJIeH psjia
o MOIyJIt0 ctaHoBUTCA MeHbIe 0.0001.

2.6 KonTpoabHbie Bonpocs! s 3amuThl oT4era Ha CPCII

2.6.1 Kaxue omepaTtopsl si3pika mporpammupoBanus C# Ha3bpIBalOT CIOXHBIMHU
orneparopamu?

2.6.2 Kak BbIiensieTcs 001acTh ASHCTBHS CIOKHOTO oreparopa sizbika C#?

2.6.3 Kakoil BBIYMCIUTENBHBIN MPOLIECC HA3BIBAIOT «BETBALIUMCSI?

2.6.4 Kakoil BBIYMCIUTEIBHBIN MPOIIECC HA3BIBACTCS LIMKIUYECKUM ?

2.6.5 ®opmart 3anucu u paboTa orepaTopa yclIoBHOTo nepexoa if.

2.6.6 ®opmart 3anucu 1 paboTa oreparopa MepeKIFUeHHUs MporpaMmsbl SWitch,
2.6.7 ®opmart 3anucu u paboTa onepaTopa 1ukia for.

2.6.8 Korma nienecoodpa3Ho nmpuMeHsTh oniepaTop nukia for?

2.6.9 Ilpm kakuxX YCIOBHSX OIEPATOphl, MNpHHAIeKamUe 1uKry for, He
BBITOJIHATCA HU OHOTO pasa? [loscHuTh Ha puMepe.

2.6.10 ®opmar 3anucu u pabota oneparopa nukiaa while

2.6.11 Ilpm kakux yCIIOBHSIX OIEparophl, NpuHaIiekamue mukry While, e
BBITIOJIHATCA HU OHOTO pasa? [loscHuTh Ha nipuMepe.

2.6.12 ®opwmar 3amucu 1 pabota onepatopa nukia do — while.

2.6.13 IMpu kakux yCJIOBHSX OINEpaTOphl, MpuHamIekKamume ukny do — while, He
BBITIOJIHATCSI HU OJJHOTO pa3a?

2.6.14 MoxHO 1 OPraHU30BaTh «IUKJIMYECKHID BBIUMCIUTEIBHBINA MpoIecc 0e3
orepaTopoB 1ukia? [losicHuTh Ha IpUMepe.

2.6.15 Kakue onepaTopbl nepexo/ia Bbl 3HaeTe?

TEMA 3 OJHOMEPHBIE MACCHBBI B A3bIKE C#
3.1 lesan Tperbeit TeMbl

N3yuyenne crnocoOOB OpraHU3aliy JaHHBIX B BHJIC OJHOMEPHBIX MacCUBOB
s3pika C#. [IproOpeTeHne MpakTHIeCKUX HABBIKOB B MPOTPAMMHUPOBAHUH Ha
s3bike C# 3a1a4, MCTIOJIB3YIOMIMX OJHOMEPHBIC MACCHUBBHI.

3.2 TeopeTuueckue cBeeHHS

3.2.1 IlonsaTHe MaccuBa

MaccuB 3agaeT crnoco0 OpraHu3aldd NEepeMEHHBIX oaHoro Tuma. MHorna
MacCHBOM HAa3bIBAIOT YHOPSAJOYEHHYIO COBOKYIHOCTh MEPEMEHHBIX OJHOIO THIIA.
Kaxxnas nepemeHHasi MaccuBa UMEET UHJEKC — HOMEp MepeMeHHO B MaccuBe. B
s3pike C#, Kak 1 BO MHOTHX JPYTHUX SI3bIKAX, MHIAEKCHI 33Jal0TCS LEJIOYUCICHHBIM
tunioM. IlepBas mepemennass maccuBa umeer 0 mnumekc, N mepemennas — N-1
UHJICKC.

B HEKOTOpPBIX A3bIKaX MPOrpaMMHUPOBAHUS NTPU OOBSIBICHUN MacCUBa 33J1a€TCs
YHCIIO IEPEMEHHBIX MaccuBa. Eciin 4ncio 21eMEHTOB MacCUBa U3BECTHO B MOMEHT



ero oObsBICHUS U €My MOJKET ObITh BbIAE/ICHA AMATh €LIE Ha ATale TPaHCIISALNY,
TO TAKME MACCUBBI HA3bIBAIOTCS CTATHYECKUMU.

Pabota ¢ maccuBamu B sa3bike C# BBINOJIHAETCA B JiBa 3Tana. Ha nmepBom 3tane
OOBSBISIETCS] TUI MIEPEMEHHBIX, 00BEANHIEMBIX B MaccuB. Ha BTopoMm 3Tare — BO
BpeMsi pabOThl MPOTrpaMMbl BBINOJIHAETCS WHULMAIU3ALMS MaccuBa, T.€.
ONPENENSIETCS YUCIO 3JIEMEHTOB MaccuBa. [loaToMy Bce MaccuBbl B sibike C#
ABJIAIOTCA AUHAMUYecKUMH. [IpM MHUIManM3aluu MaccuBa €My, Kak IPaBHIIO,
BBIJIEJISICTCS] HETIPEPBIBHAS 00J1acTh IaMATH B KyUe.

3.2.2 O0OBsBIIEHHE MacCUBa
OOBsBIICHHE OJTHOMEPHBIX MACCUBOB UMEET CIICIYIOMIUM opmart:
<turr>[] <oOBABUTEIN>;
rjae <TUI> — THUII IEPEMEHHBIX, 00bEAUHICMBIX B MACCHUB;
[]- mpu3Hak omHOMEpHOTO MaccHBa;
<00BABUTEIN> — IEPEUCHB IEPEMEHHBIX, 00BSIBIIIEMBIX KaK IEPEMEHHBIE MACCHBA.
Kaxxnpiii 00BIBUTEIL MOXKET OBITH MMEHEM WM UMEHEM C MHHULMaIn3anuer. B
MEPBOM ClTyuae pedb UJeT 00 OTI0KEHHON HHUITManu3auu. Hy>kHO TOHUMATh, 4TO
MpU OOBSIBJICHUU C OTJIOKEHHON MHUIMATM3ALMEN caM MacCUB HEe GopMupyeTcs, a
CO3/Ia€TCSI TOJBKO CChUIKA HAa MACCHB, HMEIOIIAs HEOMNpEICIECHHOE 3HadYeHUE.
[losToMy moOka MaccuB He OyJeT peaJlbHO CO3JaH U €ro dSJIEMEHTHI
WHUIMAJIU3UPOBAHBI, UCIIOIB30BATh €TI0 B BEIYUCICHUSAX MMPOrpaMMbl HEJIb3SI.
Hamnpumep, o0bsBIeHHE TPEeX MACCHBOB C OTJIOKEHHOW WHHUIMAIM3AlUEH UMeeT
CJICTYIOIINM BUL:
int[] a, b, c;
MOXHO KaXIbIi MAacCHB C OTJIOKEHHOW WHHUIMAIH3AUEN OOBABIISITH
OTACIBHO, HAIPUMED:
int[] a;
int[] b;
int[] c;
double[] d;

KBagpatHble CKOOKM MpUNKMCAHBI HE K UMEHU NEpeMEeHHOW, a K Tumy. OHu
SBIIAIOTCS HEOTHEMIIEMOM YacThIO OMpejelieHus Thma | 3amuch Int[] ciemyer
MOHUMATh KaK THI, 3aJaF0IIHI OJJHOMEPHBII MAaCCUB C AJIEMEHTAMU LEJIOr0 THIIA.

Yro Ke KacaeTcsl TpaHul] U3MEHEHHUsI UHAEKCOB, TO 3Ta XapaKTEPHCTHKA HE
ABJIIETCS] IPUHAJIEKHOCTBIO THIIA, OHA SIBJIIETCS XapaKTEPUCTUKON MEPEMEHHBIX
JAHHOTO TUNA — 3K3EMIUIAPOB, KaXIbld W3 KOTOPBIX SBIISIETCS OJHOMEPHBIM
MacCHUBOM CO CBOUM YHCJIOM 3JIEMEHTOB, 33JJaBAEMBIX B OOBSIBUTENIEC IEPEMEHHOIA.

3.2.2 aunnann3anus MaccuBa

Ecnu maccuB 00bsiBiIsieTCst 0€3 MHHAIIMAIM3AIMH, TO CO34aE€TCA TOJILKO CChIIKA
Ha MacCHB CO 3HaueHueM void.

Ecnu mHuMImanuzanus BBINTOJIHSAETCS KOHCTPYKTOPOM, TO B JUHAMHYECKOM
MaMsITH CO3/1a€TCsl CaM MAacCUB (BBIACISIETCS MECTO TOJI MacCHB), 3JIEMEHTHI
KOTOPOTO MHUITUATU3UPYIOTCS KOHCTAHTaMH COOTBETCTBYIOIIErO THMA (HOJb IS



apuMeTrKH, mycTasi CTpoKa JJIsi CTPOKOBBIX MAaCCHBOB), M CCBHUIKA CBSI3BIBACTCS C
THM MaCCHBOM.
Hanpumep:
//00BSIBIIEHNE MACCUBOB C OTJIOKCHHOW MHUIHAIIA3AITUECH
int[] u;
u = new int[3];
B npuBeneHHOM IprMepe MepBOHAYAIBHO OOBSIBIISCTCS MAacCHB IICJIOTO THIIA,
a 3areM (BO Bpemsi pabOTBhl KOHCTPYKTOpa MaccuBa — NEW) B Kyue BBIICISICTCS
MECTO TI0JT MACCHB Ha TPH 3HAUCHUS IIEJIOTO THUIIA, B KOTOPHIE 3aITUCHIBAIOTCS HYJIH.
Eciu MaccuB HHUIIUATIN3UPYETCSI KOHCTAHTHBIM MacCHBOM, TO B ITaMATH CO3/1a€TCs
KOHCTAaHTHBII MacCUB, C KOTOPHIM H CBSI3BIBACTCS CCBUIKA. DJIEMEHTHI
KOHCTAaHTHOTO MacCHBa HEOOXOIMMO 3aKII0YaTh B (PUTypHBIC CKOOKH, HAIIpUMeED:
int[] x ={5,5,6,6,7,7}; Il pasmMepHOCTH BBIUKCIIICTCS, NEW TIOjpa3yMeBacTCs
int[] x = new int[] {5,5,6,6,7,7}; // pa3mepHOCTH BRIUUCIIICTCS
int[] x = new int[6] {5,5,6,6,7,7}; // cuutaercs W3OBITOYHBIM OIKMCaHUEM Oe3
OIITMOKH
Yame B mporpaMmax MacCUB CHadalla OOBSBIIICTCS, WHHUIHAIU3HPYETCS (C
00s3aTeIbHBIM yKa3aHWEM KOJIHMYECTBA JJIEMEHTOB), a 3aTeM 3aIlOJIHACTCS
3HAYCHUSAMHU (HYJICBBIC 3HAUCHHS YK€ ITPUCBOeHbI). Hanpumep:
int[] b = new int[6]; // anemenTs! paBHbBI O
Random rnd = new Random();
/I bopMupyem cirydaliHbIM 00pa30oM U BBIBOJIMM €T0 Ha SKpaH MOHUTOpPA
for (inti=0;1i<6; i++)
{
b[i] = rnd.Next()%101;
Console.Write(" {0}", b[i]);
} /I CuMBOJI ; MOXKHO HE CTaBUTh
Console.WriteLine();

3.3 [IpuMep BbINOJTHEHHS 3aJAHUS HA J1A00PATOPHYIO PadoTy

B kauecTBe mpuMepa BBITTOJTHEHHS 3aJlaHUS Ha TEMYy MacCUBBHI s3bika C#
BHIOpaHO peIlIeHHEe TMPOCTOM 3ajJauyd W3 CHOUCKAa HMHAWUBUIYAIbHBIX 3aJaHuN
MPOULIBIX JIET.

3amaua 3.1 ChopmupoBats MmaccuB 20 1ENbIX CIyYalHBIX YHUCEN B JIHAINAa30HE OT
munyc 40 ngo 40. Hanewatate ero. BBbINIOTHUTE COPTUPOBKY  TOJBKO
MIOJIOKHUTENIBHBIX YKCeN 0 yObIBaHMI0. Hameyarath HOBBIN MacCHB.

ANTOpPUTM peleHus 3a/1a4u ONPEICNICH yCIIOBUEM CaMOU 3a71aui — OOBSBIIIEM
U UMHULNMaNu3MpyeM MaccuB Ha 20 MEepeMEHHBIX LIEJIOro THUIA; 3aMOJHSAEM €ro
CITy4aliHBIMHU IIEJIBIMH YUCJIAMH U CPa3y BBIBOJIUM Ha IKPaH MOHUTOPA; COPTUPYEM
AJIEMEHTHI, 3HaUeHHE KOTOPbIX >0; MOBTOPHO MeYyaTacM MacCHB.

M cxXoaHbIl KOJ IPOTPaMMBI:

using System;

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



using System.Text;
namespace ConsoleApplicationl
{
class Program
{
static void Main(string[] args)
{
int 1, 3, k;
int[] a = new int[20];
Random rnd = new Random() ;
// dopMmMpyeM ciydamrHeM ofpas3oM Maccus 20 umMced
// BHBOIMM MX Ha SKpPaH MOHUTOPA
Console.Writeline ("McxonoHeM MaccuB: ") ;
for (1 = 0; 1 <= 19; i++)
{
ali] = rnd.Next () % 81 - 40;
Console.Write (" {0}", ali]);
}
Console.WriteLine () ;
Console.WriteLine () ;
// COpTHUPOBKA MOJIOKMTEJbLHEX UMCeJI MAaCcCHBa IO yOBBAHMIO
for (1 = 0; 1 < 19; 1i++)
for (3 = i+1; j <= 19; j++)
if (al[i] >= 0 && ali]l < aljl])

k = aflil; ali]l = aljl; alj]l = k;

// BHBOIMM MX Ha SKpPaH MOHUTOPa MAacCCHBa I[IOCJIE COPTUPOBKM
Console.WritelLine ("MaccuB mnocjye copTupoBku: ");

for (1 = 0; 1 <= 19; 1i++)

Console.Write (" {0}", alil]):;

Console.WriteLine () ;

Console.WriteLine () ;

Console.Writeline ("IOjng NOpoOOoOJIXeHMS HaXMuUTe kKjaeBumwy Enter");
Console.ReadLine () ;

}
PaboTta nporpammsl:

HcxonHplii MaccusB:
-621-7-15-361736115-11-312331-10-2416-629-3524

MaccuB nocie COpTUPOBKHU:
-636-7-15-3631292423-11-312117-10-2416-615-351

Jlnsa mponomkenus HaxxMuTe Kiasuiy Enter
3.4 lomamHee 3agaHue Ha JIaDOPATOPHYIO padoTy

CnyyaiineiMm oOpazoMm (opmupyrorcss koopauHatel X u Y 100 Touexk.
Jnanazon 3HayeHuid koopauHat ot -150 mo +150. Jlns kaxpoil 4YeTBEpTH



Haned4aTraTb TOYKH, IIPHHAIJICKAIINC Cﬁ, U ABC TOYKH, PACCTOAHHC MECKIY
KOTOPBIMHW MUHUMAJIBHO.

3.5 UnauBuayanabhnblie 3apanus 1 CPC

3.5.1 CopmupoBaTh MaccuB 25 TENBIX CIyYalHBIX YHCEN B IUAMA30HE OT MUHYC
40 no 60. Hanewatats ero. Haiitu 3 max uucia v MOMECTUTh UX B HAYaJI0 MacCUBa
(COpTUPOBKY UKCes UCOB30BaTh 3anpeiaercs). HameyaraTs HOBBI MacCUB.
3.5.2 CopmupoBats MaccuB 30 1enbIX CIydyalHBIX YHCEN B IMAMA30HE OT MUHYC
50 no 50. Haneuarats ero. HaliTu 4ucia pacmnoio)KeHHbIE HAa HEYETHBIX MECTaX,
MOMECTHUTH UX B HOBBII MAaCCUB U BBIBECTH €TI0 Ha SKPaH MOHUTOPA.

3.5.3 ChopmupoBats maccuB 100 nenbix ciydaitHbix uncen B Auanaszone ot 0 o 9.
Haneuarats ero. HailTu m HamedaraTh 4MClO, 4alle APYTUX, BCTPEUAIOIIEECs B
MaccCHBe.

3.5.4 CopmupoBaTh MaccuB 20 1eIBIX CTyYalHBIX YHCEN B TUAMMa30HE OT MUHYC
20 ngo 20. Hamewarath ero. BwimomHuUTH cOpTHUpOBKY mepBeix 10 yucen o
BO3pacTaHuto, a BTOPhIX 10 yncen — no yObIBaHHUIO 3HAYEHUN 3JIEMEHTOB MacCHUBa.
Hanewarats HOBBIN MacCHB.

3.5.5 CopmupoBats MaccuB 30 1eIBIX CTyYalHBIX YHCEN B TUAMMa30HE OT MUHYC
40 no 40. Hanewartats ero. Bce oTpunarenbHble uyuciia MOMECTUThH B Hayajo
MaccuBa (COPTHPOBKY YHMCE] HMCIOJIb30BaTh 3arperiaercs). Hameuaratb HOBBIN
MacCHB.

3.5.6 ChopmupoBath MaccuB 20 LENBIX CAyYalHBIX YHCEN B AUANIA30HE OT MUHYC
50 no 50. Hameuarath ero. Bce ueTHble unclia pa3MeCTUTh CJIEBA, & HEYETHBIE —
cripaBa. Haneyarats HOBBIM MAacCCHB.

3.5.7 CnyuaitneiM oOpa3zom ¢opmupytorcs koopauHatel A(X,Y) u B(X,Y) cra
MPSIMOYTOJIBHUKOB ~ 33/IaHHBIX  MPOTUBOIMOJIOKHBIMUA ~ BeplMHaMu. JnamazoH
3Ha4eHuM koopauHat oT MuHyc 150 mo 150. Onpenenute n HanewyaTaTh, €CTh JIM
Cpeau HUX MPSIMOYTOJIbHUKU C OJJMHAKOBOM TUIOMIAIBIO.

3.5.8 CiyuaiinbiM o0pa3oM hopMUPYIOTCS KOOPAUHATHI X U Y 1ieHTpa U R — paaunyc
50 xpyroB. /luama3on 3HaueHuid kKoopAwHAT OoT MuHyc 150 mo 150, mmamazon
3Ha4YeHus paauyca oT 5 no 15. OmpenennTh M Hamedaratb, KpyTH, pacCTOSIHUE
MEXK]Ty OKPY>KHOCTSIMU KOTOPBIX, MAKCUMAJILHOE.

3.5.9 CopmupoBats MaccuB 20 1eIbIX CTyYalHBIX YHCEN B IUAMa30HE OT MUHYC
30 no 30. Hameuatats ero. [TomeHsTh MeCTaMu MaKCUMaJIbHBI U MUHUMAJIbHBIN
a1eMEHThI MaccuBa. HarmeuaraTe HOBBIM MacCHB.

3.5.10 CopmupoBats maccuB 40 1ETBIX CITyYaHBIX YHCEI B TUAMIA30HE OT MUHYC
40 no 40. Haneuarats ero. Haneuarats npou3BeIeHUE 3JIEMEHTOB,
PaCIIOJIOKEHHBIX MEXK]1y MAKCUMAJIbHBIM U MUHUMAJIbHBIM 3JIEMEHTaMU MACCHUBA.
3.5.11 Chopmuposats maccuB 100 menbix cirydailHbIx yucen B auarnas3one ot 0 10
100. Haneuatats ero. Bece uucna 6onsbie 30, Ho MeHbIie 70 nepenucaTh B HA4ajIo
MaccuBa. Hameyarats HOBbIM MacCHB.

3.5.12 ChopmupoBats maccup 40 1ebIX CTyHYaHBIX YHUCEI B IMaa3oHe OT MUHYC
40 no 40. Hanewatats ero. C:kaTh MacCcHB, YJIaJMB U3 HETO BCE AJIE€MEHThI, MOYJIb



KOTOpbIX He npesbiaeT 20 eaqunun. OcBoOOAMBIIMECS B KOHIIE MACCUBA 3JIEMEHTHI
3anoHUTH HyJIsiMUA. HaneuaraTs HOBBINM MacCHB.

3.5.13 Chopmuposats mMaccuB 50 HENbIX CIydallHBIX Ynced B Auana3zoHe oT 0 1o
60. Haneuatats ero. [IpeoOpa3oBaTh MaccuB TakuM 00pa3oM, YTOOBI B IEPBOIL €T0
MOJIOBUHE PACMOJIarajuCh 3JIEMEHTHI, CTOSBIIME B HEYETHBIX MO3UIMUSAX, & BO
BTOPOil MOJIOBUHE — AJIEMEHTHI, CTOSIBIIIME B YETHBIX MO3UIUAX. Hareuararh HOBBII
MacCUB.

3.5.14 Chopmuposats maccuB 100 menbix ciiydailHbIX yucen B nuarnasone ot 0 110
10. HameyaTtaTh ero. HameuataTh CTaTUCTHKY — CKOJIBKO pa3 BCTpeUaeTCs KaxKI0e
YHCJIO MAaCCHUBA.

3.5.15 CdopmupoBats maccuB 20 LENbIX CITyYalHBIX YUCEN B IUANAa30HE OT MUHYC
30 no 30. HareuaTaTth ero. 3aMeHUTh BCE OTPUIIATEIbHBIE SJIEMEHTHI MAaCCHBA UX
KBaJIpaTaMU U yIOPSAJOUYUTD 3JIEMEHTHI MaccuBa 1o Bo3pactanuto. Hameuarartpb
HOBBI MaCCHB.

3.5.16 CopmupoBaTth MaccuB 20 METBIX CITyYaHHBIX YUCEN B TUAMMA30HE OT MUHYC
50 o 50. Hameuaratp ero. YHnopsaao4nuTh N0 BO3PACTAHUIO OTAEIBHO SJIEMEHTHI,
CTOSIIIIUE HA YETHBIX MECTaX, U DJIEMEHTHI, CTOSIIIIUE HA HEUYETHBIX MECTax.
Hanewarats HOBBIN MacCHB.

3.5.17 CpopmupoBaTh 1 HameyaTath BekTopa A u B, pasMepHOCTBIO 7 3JI€MEHTOB
KQK/bI. 3HAYEHUS JIIEMEHTOB BEKTOPOB C(POPMHUPOBATH CIIyHailHBIM 00pa3oM H3
qucels, npuHajuiexamux auanazony ot munyc 30 mo 30. Halitu v Hameudarathb
BeKTOp C (pa3MepHOCTBIO 7 ), 3JIEMEHTBI KOTOPOTO ONPEAEIAIOTCS IPOU3BEICHUEM
COOTBETCTBYIOIINX 3JIEMEHTOB BEKTOPOB A 1 B.

3.5.18 ChopmupoBath MaccuB A u3 20 caydallHBIX IEJIBIX YHUCET B IUAMa30HE OT
munyc 50 no 50. Hameuarats ero. Ilomensts mectramu 1 snemeHT Maccua ¢ 20
aseMeHTOM, 2 ¢ 19 m T.1. 10 ¢ 11. HanmeuaTats HOBBIM MacCHB.

3.5.19 CnayuaiiasiMm o06pazoMm (opmupyrotcs koopauHatel A(X,Y) u B(X,Y) cra
MPSIMOYTOJIBHUKOB ~ 33/IaHHBIX MPOTUBOIMOJIOKHBIMUA ~ BeplIMHaMu. Jnana3zoH
3Ha4eHuM koopauHat otT MmuHyc 0 1o 150. Onpenenuts 1 HaneyaTaTh, €CTh JIU CPEIN
HUX MPSAMOYTOJIbHUKUA C OJMHAKOBBIMU CTOPOHAMU (OTACJIBHO HaleuyaTaTh YHCIIO
MPSIMOYTOJILHUKOB, Y KOTOPBIX COBMAIU 2 CTOPOHBI, MOMApHO 4 CTOPOHBI U BCE
CTOPOHBI — KBAJIpaThl).

3.5.20 CayuaitaeiM oOpazoMm ¢GopMUpPYIOTCS KoopauHathl X U Y 1ieHTpa U R —
pamuyc 100 xpyros. Jlmama3oH 3HaueHud koopauHat oT MuHyc 150 mo 150,
JIMaIa30H 3Ha4eHus pajanyca ot 5 10 25. OnpeaenuTs U HalleyaTtaTb MAKCUMAaIIbHY IO
MOCJIEA0BATEIBHOCTh «BIOXXEHHBIX» KpPYroB (B HEKOTOPBIA KpPyr MOJHOCTHIO
BXOJIUT JPYTOM KPYT H T.[.).

3.6 KonTposabHbie BONPOChI A5 3amuThl oTyeTta Ha CPCII

3.6.1 Ilonstue cepmounoro tuna. [Ipumep.

3.6.2 Ilonstue maccuBa. [Ipumepsl opraHn3aiuy JaHHBIX B BUJIE MACCUBA.
3.6.3 Kak MaccuBbl 00BsBIISIIOTCS B Tiporpamme? [Ipumep.

3.6.4 Kak BeinonHsAeTcss nHUIManu3anus maccupa? [Ipumep.



3.6.5 Kak cdopmupoBaTh MaccuB C IMOMOIIbI0 T€HEPATOpa CIyYalHbBIX YHUCE].
[Ipumep.

3.6.6 AcconmaTUBHBIN aITOPUTM OOpAIEHUS K dJIeMeHTaM MaccuBa. [Ipumep.
3.6.7 ANropuT™Mbl COPTUPOBKH 3JIEMEHTOB MacCHUBa METOJOM BbIOOpa. CloBecHOE
OMMCaHUE alroOpuT™Ma U PparMeHT KoJia COPTUPOBKHU.

3.6.8 «Ily3bIpbKOBBIN» aJIrOPUTM COPTUPOBKU 3JIEMEHTOB MaccuBa. CloBecHOE
OMMCaHUE alropuT™Ma U parMeHT KOoJia COPTUPOBKHU.

3.6.9 AnropuT™ nepecTaHOBKU (CIBUTA BIEBO WM BIPAaBO) JIaHHBIX B MAcCCHBAaX.
CrnoBecHOe oIMcaHue aNropuTMa u PparMeHT Koja COPTUPOBKHU.

3.6.10 IlonsaTue nuHamuueckoro maccusa. [Ipumep.

3.6.11 IloHsTHE TOMCKOBOTO MaccuBa M KJito4a rmoucka. [Ipumep.

3.6.12 Anroput™M mociie0BaTEIHLHOTO MOUCKA AIIEMEHTOB MaccuBa. JlocTOMHCTBA U
HEJIOCTAaTKHU aJITOPUTMa MOCIEA0BATEIBHOTO MTOUCKA.

3.6.13 Anroputm OJIOUHOTO TIOMCKAa JJIEMEHTOB MaccuBa. JlocToMHCTBA U
HEJIOCTAaTKH aJIrOpUTMa OJIOYHOTO MOUCKA.

3.6.14 AnroputM JABOMYHOrO MOMCKA 3JIEMEHTOB MaccuBa. JloCTOMHCTBA U
HEJIOCTAaTKHU aJirOPUTMa JBOMYHOTO MOUCKA.

3.6.15 AnropuTMBI TTIOMCKA ¢ TIpeoOpa3oBaHEM KITIOUa B aJIpec — XEITMPOBaHHUE.

TEMA 4 UCIIOJIbB30BAHUE ®YHKIINH — METOJIOB S3BIKA C#
4.1 Lesapb 4yeTBEePTOH TEMBbI

N3yuenune nanHbIX ¥ METOJIOB KJIacca M IPHUOOPETEHUE TPAKTUIECKUX HABBIKOB
10 CO3/IaHUI0 KOHCOJIbHBIX MPUIIOKEHHUH ¢ UCTIOIB30BaHUEM METOIOB ((DYHKITHH).

4.2 Teopernueckue cBeeHUs

4.2.1 Ilonatue meTona

S3pix C# siBAsieTCsl 00bEKTHO-OPHUEHTUPOBAHHBIM SI3BIKOM TIPOTPAaMMHUPOBAHUS
¥ TJIaBHYIO POJIb B HEM UTPaloT Kiacchl. [Ipu 3ToM Kitace paccMaTpuBaeTCs Kak THIT
JTAaHHBIX, KOTOPHIN B KAY€CTBE CBOMX COCTABIISIONINX (HAPSILY C APYTUMHU) COIEPIKUT
nojsi kjacca (ero JaHHbIC) U METOJbl Kiacca (ero (yHkiuu). MeTozpl Kiacca
"coykat" TaHHBIM, 3aHUMAasICh UX 00padOTKOM.

B si3pike C# QyHKIMM CYIIECTBYIOT TOJIBKO KaK METOJbI HEKOTOPOTO KJacca,
OHHU HE CYUIECTBYIOT BHE KJlacca.

B s3p1ke C# HET cneruanbHbIX KIYEBBIX ¢10B — method, procedure, function,
HO CaMM TOHATHUS, KOHEYHO K€, TPUCYTCTBYIOT. CHUHTaKCUC OOBSBICHUS METOJa
MO3BOJIIET OJIHO3HAYHO OIPEAETUTh, YeM SBJSIETCS METOJ — MpPOLEAYpOd WU
byHKLIHEH.

4.2.2 ®opmart 3anucu MeToja Kiacca

dopmart 3arnmucu METo/1a Kjacca UMEET CJICTYIOMUN BU/I:

void wiu Tin_MeToga MM MeToaa(CIUCcOK (HOpMabHBIX IMapaMeTPOB)
{ Teno metona }



Ecnu BMecTo THIa MeTO[a 3aJaHO 3HavyeHue VOId, To meron padoTaeT Kak
npoieaypa.

Eciu cioBo void oTcyTcTBYET, a 3ajaH THII METO/Ia, TO METOJI paboTaeT Kak
byHKIHSL.

OO0s3aTeNbHBIM TMPU ONMKCAHUM 3aroJOBKA METOJA SBJISIETCS YKa3aHHE THUIIA
METO/1a, UMEHHU METOJIa ¥ KPYTJIBIX CKOOOK, HATUIHE KOTOPHIX HEOOXOAMMO U B TOM
ciIydae, €Clid caM CITUCOK (DOPMaTBHBIX TTapaMeTPOB OTCYTCTBYET.

Nms Metonma M cnucok (opMalIbHBIX MapaMETPOB COCTABIISIOT CUTHATYPY
MeTona (HeoOXOaUMbIE 3JIEMEHTHI IPU HCIIOJIB30BAaHUM METOJIa B IpOrpaMMme).
3aMeTbTe, B CUTHATYPYy HE BXOJAT MMeHA (POpMaNIbHBIX MapaMeTPOB, 3/1€Ch BAKHBI
THUIIBI APTYMEHTOB. B CUTHaTypy HE BXOJIUT U THUIT METO/IA.

Hanpumep, meTo1 iporieypy MOKHO MPEICTaBUTh CIASAYIONIUM 00pa3oM:

void poisk() {...};

Y €€ UCIOJb30BaHUE B MPOrpaMMe OIPAaHUYMBACTCS CJICAYIONINM YKA3aHUEM:

poisk();

Merton dhyHKIUs IpU 0OBSIBICHUNA UMEET THUII, HAIPUMED:

intkol() {...};

U TpU KCIOJIb30BAHUM B IMPOrpamMMe JOJKHA MPUCBAUBATHCS MEPEMEHHOMN
1[EJIOTO TUIA (B COOTBETCTBUU C TUIIOM METO/Ia), HAlPUMED:

d = kol();

4.2.3 dopmanbHbie MapaMeTpbl METO1a Kitacca

Crucok (GopMalIbHBIX TApaMETPOB METOJIda MOXKET OBITh MYCTHIM H 3TO
JIOBOJIBHO TUIMYHAsI CATyauus i1 MeTonoB Kiacca. CIIHCOK MOXKET COAEpPKaTh
(uKCHpPOBaHHOE YKCIIO APAMETPOB, Pa3eiieMbIX CUMBOJIOM 3aISITOM.

dopmMar 3amucu ogHOro GOpMaTLHOTO MapameTpa:

[ref wam out mm params] Tun mapamerpa UMs_apameTpa

3HaueHMsl, yKa3aHHbIE B KBaJIPATHBIX CKOOKaX, SIBJISIOTCS HEOOS3aTeNbHBIMHU.
OO0s13aTenbHBIM SABJSETCS YKa3aHUE TUIA U KIMEHH ITapaMeTpa.

HecmoTpsi Ha QukcupoBaHHOE 4YHUCIO (QOpPMaJbHBIX MapamMeTpoOB, €CTh
BO3MOXKHOCTh TIPH BBI30BE METOJIa IEpeaBaTb €My MPOU3BOJBHOE YHUCIO
(dakTuueckux mnapameTpoB. Jlis peanu3auuMu 3TOW BO3MOXHOCTH B CIIHCKE
dbopMaTbHBIX TapaMeTpoOB HEOOXOAMMO 3aJaTh KIHOYeBOE cJIoBO params. OHO
MOKET TOSIBISATHCS B OOBSBICHWM JIMINGL JIJIS TOCJIEIHETO TapameTpa CIHUCKa,
OOBSABISIEMOr0 KaK MacCHUB IPOU3BOJILHOTO THMa. [Ipu BBI30BE METOAAa 3TOMY
dbopMaIbHOMYy MapaMmeTpy COOTBETCTBYET IPOU3BOJIBHOE YHUCIO (PAKTUUECKHX
apaMeTpoB.

ConepxaTrenpHO BCE IMapaMeTpbl METONa PA3LEISIOTCS Ha TPU T[PYIIIbL:
BXOJIHBIE, BBIXO/IHbIE U OOHOBJISIEMBIE.

[TapameTpsl nepBOM rPyIIbI EPEAAIOT HHOOPMAIIUIO METOY, X 3HAUCHUS B
TE€JIe METO/Ia TOJIbKO YUTAIOTCA.

[TapameTpsl BTOpPOIl Tpynmbl NPeICTABIAIOT COO0M pe3ynbTaTbl METOJA, OHU
MOJIyYaroT 3HaY€HUs B X0J1€ pabOThI METO/IA.

[TapameTpsl TpeTheil Trpynnbl BbINIOJHSIOT 00e ¢GyHkuuu. WX 3HaueHus
UCIIOJIB3YIOTCSl B XO/I€ BBIUUCIIEHUN U OOHOBIIIOTCS B pe3yJbTare padoThl METO/IA.



BbIxo/iHbIE TapaMeTphl BCETJa JIOJKHBI COMTPOBOXKIATHCS KIFOUEBBIM CIIOBOM Out,
obHoBisieMble — ref. UTo e KacaeTcst BXOAHBIX apaMeTpoB, TO OHU 3aal0Tcs 0e3
KJIFOUEBOIO CJIOBA.

Ecnu mapameTp 0OBSIBIEH Kak BBIXOJIHOW C KIIFOUEBBIM CIIOBOM Out, TO B TEJE
MeToja O00sA3aTeIbHO JIOJDKEH TMPUCYTCTBOBATH ONEpaTop MpHUCBAaWBaHUS,
3a/1al01Ui 3HaYCHHE ATOMY MapaMeTpy. B mpoTUBHOM ciydyae BOSHUKAET ONIMOKA
€IIe Ha ATane KOMIWISIUU.

Teno merona mnpeacTaBisieT cOOOM MOCIEAOBATEIBHOCTh OINEPATOPOB U
OMMCAHUM MEePEMEHHBIX, 3aKIIOYCHHYI0 B (purypHble ckoOku. Ecnu peub uaer o
Tese PYHKIUHU, TO B OJIOKE JOJIKEH OBITH XOTS OBl OJIMH OMEepaToOp, BO3BPAIIAIOIINANA
3HaueHue GyHKUUU B QopMe return <BbIpakeHHUE™> (THUI BBIPAKEHUS JIOJDKEH
COBNAJATh C TUIIOM (DYHKIIUH).

IlepemeHHBIE, ONMHUCAHHBIE B TEJIE METO/A, CUUTAKOTCS JIOKAIBHBIMU B 3TOM
METOJIE.

B 3anmcu omepaTopoB Tena MeToAa YYacTBYIOT HMMEHAa JIOKAJIbHBIX
NEpEMEHHBIX METO/a, UMEHA MoJIel Kilacca (Uisl METOJIOB OHU paccMaTpUBAIOTCSA
KaK TJI00aJIbHbIE IEPEMEHHBIE KJIacca) U UMEHA TapaMeTPOB METOAA.

4.3 IIpuMep BbINOJHEHHUS 3aAHUS HA JIA00PATOPHYIO PadoTy

PaccmoTpum uncTo yueOHy1o mporpaMmy Jijisi paboThl ¢ MACCUBOM C TTIOMOIIBIO
METOIOB.
3agaua 4.1 ChopmupoBats MaccuB u3 20 cIydaiHBIX IEIbIX YUCET B AUANA30HE OT
muHyc 50 mo 50. Hanewarars ero. BeImOaHWUTH COBUT 3HAY€HHM MaccuBa Ha |
pa3psna BieBo. IIporpammy odopMuth B BHJIE€ METOJOB, PEATU3YIONIUX KaXI0€
3alaHue 3a1aud. B MeTonax ucnoiab30BaTh BXOJHBIE, BHIXOJIHBIC U OOHOBIISIEMbIC
napameTpsl. [IpexycMoTpeTs MeHIo.

B cooTBeTcTBUU € yCIOBUSAMH 33729l HEOOXOAMMO pa3padoTaTh 3 METOAA:

— CO3/1aHMe MacCcuBa (MCIOJb3YeM BBIXOJIHOM MapaMeTp JJIs MaCCHUBA);

— TIe4aTh MacCcHBa (MCIOIb3yEeM BXOJIHOW MapamMeTp Il MaCCUBa);

— C/IBUT MaccHBa (MCIOJIb3yeM OOHOBIISIEMbIN TTapaMeTp ISl MaCCUBA).

JInst opraHu3aIii MEHIO IPOrpaMMbl HCTIOIb3yeM 1k While u omepatop

switch ();

HcxoaHbiid KoA TPOTpaMMBl:

using System;

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

using System.Text;

namespace ConsoleApplicationl

{

class Program

{

public static void sozd(out int[] ma)
{
ma = new int[20];
Random rnd = new Random() ;

for (int 1 0; 1 < 20; i++)



mal[i] = rnd.Next() % 101 - 50;

Console.WritelLine ("Maccur cozman !!");
}

public static void zadvig(ref int[] ma)
{
int k;

for (int i = 0; 1 < 19; i++)
{
k = ma[i]; ma[i] = ma[i + 1]; mal[i + 1] = k;
}

Console.Writeline ("CoBur mMaccuBa Ha 1 pas3psan BHIIOJHEH

}

public static void prinmas (int[] ma)
{
for (int i = 0; 1 < 20; i++)
Console.Write(" {0}", malil);
Console.WritelLine () ;

}

static void Main ()
{
int[] a =
int k = 0;
string buf;
while (k < 4)
{
Console.WriteLine ("

1 - Cospmarb mMmMaccuB 20 umcen");
Console.WriteLine ("2

[lepeMeCcTUTh MaAcCCUB Ha 1 paszpan

BJyieBo") ;
Console.WriteLine ("3 - IleuaTs Maccupa");
Console.Writeline ("4 - Bmxonmn u3 nporpaMmve") ;
Console.Writeline ("BBeouTe NOYyHKT MeH Iporpammel") ;
buf = Console.ReadLine();
k = Convert.ToInt32 (buf);
switch (k)

{

case 1: sozd(out a); Dbreak;
case 2: zadvig(ref a); break;
case 3: prinmas(a); break;
default: break;

}

}

}

PaboTta nporpammsl:

1 - Co3zmats Maccus 20 yucen

2 - IlepemecTuTh MaccuB Ha | paspsi BICBO
3 - Ileyats MaccuBa

4 - BpIX0]1 U3 MPOTPaMMBbI

")



BBenuTe myHKT MEHIO POrpaMMBbl

1

Maccus co3man !!

1 - Co3nmate maccuB 20 yucen

2 - TlepemecTuTh MaccuB Ha | paspsi BIEBO
3 - IleuaTs MaccuBa

4 - BbIX01 U3 MPOTPaMMBbI

BBenuTe MyHKT MEHIO POrpaMMBbl

3

-24 -20 40 46 -26 -16 -45 -46 -39 32 38 -38 -18 -2 3 -26 -40 -17 -34 -39
1 - Co3zmats Maccus 20 yucen

2 - [lepemecTuTh MaccuB Ha 1 pa3psj BIEBO
3 - Ileuats MaccuBa

4 - BbIX01 U3 MPOTPaMMBbI

BBeauTe myHKT MEHIO TPOTPaMMBI

2

Cnsur maccuBa Ha | pa3ps BBIITOTHEH !

1 - Co3zmate Maccus 20 yuncen

2 - IlepemecTuTh MaccuB Ha | paspsi BIEBO
3 - IleuaTs MaccuBa

4 - BeIXoJ U3 MPOTpaMMBI

BBenuTe MyHKT MEHIO IPOrpaMMBbl

3

-20 40 46 -26 -16 -45 -46 -39 32 38 -38 -18 -2 3 -26 -40 -17 -34 -39 -24
1 - Co3nmath MaccuB 20 yucen

2 - IlepemecTuTh MaccHB Ha 1 pa3ps BICBO
3 - IleuaTs MaccuBa

4 - BbIxo1 U3 MPOTpaMMBbI

BBeauTe myHKT MEHIO TPOTPaMMBI

4.4 lomaniHee 3a/1aHHe HA JJAa00OPaTOPHYIO padoTy

Ucnionb3ysi MeTon-QDyHKIMIO BBIUMCIUTH CYMMY psiia JUisl 3aJaHHOTO B
pexxume auanora X (x>0 u x<1). BeluncieHnus: 3aKkaHYMBalOTCS, KOT/Ia OYSPEIHOM
YJICH psiZia IO MOJYJIF0 CTAaHOBUTCS MEHbIIE BBeAeHHOM TouHocTr £€=0.0001:

LS k Q%
3\/1+x:1+lx— 2 x2+2 5x3—2 ) 8x4+
3 21%3? 31*3° 41%3*

4.5 UnauBuayauabHnble 3aaanus 1 CPC

Buumanue! B y4eOHBIX measix KaxAbldi MeTOA-QYHKIUST HMJIM METOJ-
NpoueaypPa BbINOJHAEMOM 321241 10JIKEH MMEeTh BbIXO/HbIe U O0HOBJIsIEMbIe
¢popmasnbHbie mapaMerpbl. be3  uCHoJb30BaHMA  3THX NapaMeTPOB
HHAMBUIYAJIbHOE 3aJaHHE He IPUHUMAETCH K 3alluTe.



4.5.1 CnyuaiineiM oOpazom ¢popmupyrotcs koopauHatel 20 orpe3koB (Y1,Y2) u
(X1,X2). 3nauenust koopauHaT — uenbie yuciaa ot 0 go 100. Onpegenuts HOMEP
OTpE3Ka, UMEIOLIEr0 MaKCUMaIbHYIO JUIMHY. MICOab30BaTh METOA-IPOLIELYPY -

4.5.2 HanmucaTh nporpaMMy BBIYHMCIICHUS pAAa:
100

D (x¥N(2* N +1)*sin(2* N +1) * x/10)
N=0

rae X — 3agaércs B pexxume auanora B uatepsaine ot 0 1o 1; N — n3zmensercs ot 0
10 100 ¢ marom 1. Mcnonp3oBaTh METOA-(PYHKIIHIO.
4.5.3 HanucaTth nporpamMmy BBIYUCIICHHS] KOpPHEW KBaJpaTHOTO ypaBHEHUS BUJA
ax2+bx+c = 0. 3naueHus a, b u ¢ BBOAUTH B pexkume nuainora. [IpegycmorpeTh
IIPOBEPKY CYILECTBOBAHMSI KOPHEH YpaBHEHUS M BbLIATh COOTBETCTBYIOIIME
cooOueHus. s perenns 3a1a4u UCIOJIb30BATh METOI-IIPOLIEAYPY.
4.5.4 Ucnonb3ys MeTo1-QyHKIUIO BEIUMCIUTD 3HaUeHue C:
C M _ N!
N — MI(N-M)!
Ecnu uncio N 6onbmie 0, Beranciisier N!, B IpOTUBHOM cilydae — Ha KpaH BbIJIAETCA
COOTBETCTBYIOIIEE cooOmeHue. 3HadyeHuss N u M ¢opMupyroTcs ciaydyalHbIM
o0pa3oM WM 33Jal0TCs B PEXKUME THAIIOTA.
4.5.5 Wwmeercs kpyT, 3a7aHHbIA KoopauHaTtamu 1eHtpa (50,50) u paguycom = 30.
CnyyaitneiM oOpazom Gopmupyrotcst 10 Touexk (X,y) — KOOpJAUHATHI B AUANIA30HE OT
0 mo 100. OnpenenuTh U CKOJIBKO TOYEK MOMAIO B Kpyr. Mcnonb30BaTh METO-
IIponenypy.
4.5.6 Boraucautb cyMmmy Y = 1*2*3+2%¥3*4+3%*4*5+ | +(n-1)*n*(n+1),
n 331aéTcs B pexxuMe auajora. Mcenonb3oBarh MeTo1-(DyHKIHIO.
4.5.7 B mukae 20 pa3 GopMUpYIOTCS CIy4YalHbIE 11€JIbIe Yncia B 1uamna3one ot 0 10
100. Hameuarars Bce 3HaueHUs 3THX 4dncell. Mcmonb30BaTh METOA-QYyHKIHIO IS
orpeneneHus max u min yucesn. Haneuatats ux.
4.5.8 BpuucauTh cymMmmy psifia AJid 3aJaHHOTO B pexume auanora u [x|>1.
2! 3! 4!
vt e T e T
x”*31 xT R4l x° x5!
Boruncnenust npogoinKaTh 10 T€X MOp, MOKa OYEPEeIHON WIEH psjia He CTAHOBUTCS
menblIie 0.0001. Mcnonas3oBaTh MEeTOA-(QYHKITHIO.
4.5.9 CayuaitHeiM 00pa3om QopmupyroTcss koopauHatel X U Y 100 Touek.
Jnanazon 3HaueHuid koopauHat ot -150 go +150. Ilogcuurath W HameydaraThb
KOJIMYECTBO TOYEK, PACIOJIOKEHHBIX HAa KaxaA0W yeTBepTH. OTIETbHO YUYUTHIBATh
TOYKH, PACIIOJIOKEHHBIE Ha OCAX KOOpAUHAT. Mcnonp30BaTh METOA-IIPOLIENYPY .
4.5.10 Vcionb3yst MeToA-(hyHKLMIO BEIYUCIUTH CyMMY psiia Ui 3aaHHoro |x| > 0.

X +1 - 1 1 1 1
I —:2 :2 — —— — e 1
X1 nzz(;(Zn+1)x2”+l [x+3x3+5x5+ j >

Brruncnenus 3akaHUMBaOTCS, KOTJIa OUePEHOM YJIeH psijia 0 MOIYJIFO CTAHOBUTCS
merbIe 0.0001.

y:




4.5.11 Cnyyaitneim ob6pazom dopmupyrorcs koopauHatel A(X,Y) u B(X,Y) cra
IPSIMOYTOJIBHUKOB ~ 33JJaHHBIX ~IPOTHUBOMOJIOXKHBIMUA  BeplIMHaMu. JluamazoH
3HaueHui KoopauHat oT -150 mo +150. IToxcuuTaTe W HameyaTaTh KOJIMYECTBO
IPSIMOYTOJIbHUKOB PACIOJIOKEHHBIX B BEPXHEH M HWKHEW IMOJOBUHAX CHUCTEMBbI
KOOpAMHAT(ECIM BEPIIUHBI PACTOIO0KEHBI B Pa3HBIX MOJIOBHHAX, TO 3TOT BapUaHT
UCKJIIOYaeTcsa U3 paccMoTpenus). Mcrnonap30BaTh METOA-NPOLEAYPY.

4.5.12 Ucnons3ys MeTOA-(PYHKIUIO BBIYUCIUTh CYMMY psiia JUIsl X = 5.

© _ n+1
arctgx=E+Z (1) _r 1,1 Lo x>1

S(2n+1)x*™ 2 x 3 55

BrluncieHns 3akaHUnBarOTCS, KOT1a OUYEPEAHOM YWIEH psAlla IO MOAYJIFO CTAHOBUTCS

menbIie 0.0001.

4.5.13 ChopmupoBath MaccuB 20 LENbIX CIIyYalHBIX YUCEN B IMANA30HE OT MUHYC

30 mo 30. Hanmeuarate ero. [loMeHATh MECTAMU MAaKCUMAJIbHBIA 1 MUHUMaJIbHBIN

aneMeHThl MaccuBa. Hameuatate HOBbIM MaccuB. Kaxnoe nelictBue oQopMuTh B

BUJIE€ METOJIOB-TIPOLIEYD.

4.5.14 CnyuaiinpiM oOpazom (opmupytorcsi koopauHatel X U Y 60 TodYek.

Jnanazon 3HaueHuii koopauHaT OT -150 mo +150. BeIBeCTM CHHCOK TOYEK,

pPacCTOSIHUE MEXIY KOTOPHIMU MaKCHMAJIbHO, & CAMU TOYKH HAXOJSATCS B Pa3HbIX

4yeTBepTAX. Mcroap30BaTh METOA-TIPOLIEAYPY.

4.5.15 Chopmupoarb maccu 100 1enbix ciaydyalHbIX yncen B Auana3zoHe oT 0 10

9. Haneuarats ero. HaifTu u HamevaTaTh 4KcliO, Yallle APYryux, BCTpeUarolieecs B

maccuse. Kaxxnoe neiictBue opopMuTh B BUJI€ METOAOB-TIPOIIEAYD.

4.5.16 Ucnonw3yss MeToA-(QYHKIIMIO BBIYUCIUTH CYMMY psifia JJisi 3aJlaHHOTO B

pexkume nuanora [X|<I m m=-1. Beruncienus 3akaHYMBAIOTCS, KOT/Ia OYepEeIHON

yjieH pana ctanoButcsa Menbiie 0.0001:

1+ x)" TN m(m—l)x2 N m(m—l)(m—2)x3 - m(m—l)...(m—n+1)xn N
I! 2! 3! n!

4.5.17 ChopmupoBaTh MacCUB 25 MEINbIX CIyYalHbIX YHCEN B AUANa30HE OT MUHYC

40 no 60. Haneuarats ero. Haiftu 3 max yucia u TIOMECTUTh UX B HAYAJIO MacCUBa

(COPTHUPOBKY 4HCENl HMCIOJIb30BaTh 3ampemniaercs). HameuaTtaTs HOBBIM MaccHB.

Kaxxnoe netictBue ohopMuTh B BUIE METOIOB-TIPOIICAY].

4.5.18 CnyuaiineiMm 00pa3oMm ¢dopmupyroTcs KoopauHaTel X U Y 60 Touek.

Jnanazon 3HayeHuit koopauHaT OT -150 mo +150. BbeIBeCTM CHHCOK TOYEK,

paccTosIHUE MEXAY KOTOPHIMH MUHHMMAaJbHO, & CaMU TOUYKH HAXOISTCS B OJHOU

yeTBepTU. Icroap30BaTh METOA-TIPOLIEAYPY.

4.5.19 Bpruncauth cymMMmy psa ISl 3aIaHHOTO X. BBIUMCIIEHUS 3aKaHYMBAIOTCH,

KOTJIa OYepEIHOM uJieH psana ctaHoBUTca MeHbliie 0.001:

3 xS x7

arctg(x)=x 3 + P +

Hcnonb30BaTh METOA-IPOLIEAYPY.

4.5.20 CayyaitaeiM oOpazom opmupyrotcst koopaunatel A(X,Y) u B(X,Y) cra
OPSIMOYTOJIBHUKOB ~ 33JJaHHBIX MPOTUBOMOJOXKHBIMU ~ BepiuuHamu. Jluamazon

3HaueHu koopauHaT oT -150 go +150. [loacumTaTe U Hame4yaTaTh KOJUYECTBO




NPSIMOYTOJIBHUKOB ~ PACIlOJIOKCHHBIX Ha KaKI0H dYeTBepTH (€clid BEpIITHHBI
pacrojoKeHbl B pa3HbIX YETBEPTAX, TO OTOT BapHAHT HMCKIOYACTCA U3
paccMotpenus). Mcronb30BaTh METOI-TIPOLIEAYPY .

4.6 KonTposabHbIe BONPOCHI s 3amuThl oT4eTa HAa CPCII

4.6.1 Ilonsrue metoza kiacca sizbika C#. [Ipumep.

4.6.2 ®opwmart 3anucu MeToaa Kiacca s3bika C#.

4.6.3 Kakue crermudukaTopsl JOCTyMa METOAO0B Kiiacca Bbl 3HaeTe? [Ipumep.

4.6.4 Mexauu3mbl 0OOMeHa JaHHBIMH METOOB KJIacca ¢ static void Main ()

B si3bike C#?

4.6.5 Kakue Bxomnble (opManmbHBIC MapaMeTpbl METOJOB Kiacca Brr 3Haere?
[Ipumep.

4.6.6 Kakue BbIXOmHBIE (OpMaNbHBIE MapamMeTpbl METOJOB kiacca Bbl 3Haere?
[Ipumep.

4.6.7 Kakue oOHOBIsieMble (popMabHbIE TapaMeTpbl METOJIOB Kitacca Bl 3Haere?
[Tpumep.

4.6.8 Tlonsarue pyukiuu B si3bike C#. [Ipumep.

4.6.9 Kak u rae 3amaercs Tun ¢GyHKiuu B s3bike CH#? [Tpumep.

4.6.10 [Tonstue mpouenypsl B si3bike C#. [Ipumep.

4.6.11 IlonsATHE TOKATBHBIX U TJI00ANTBHBIX TEPEMEHHBIX METO 1A Kitacca si3bika CH.
[Ipumep.

4.6.12 Kakne «uMMeHa» MOTYT y4acTBOBAaTh B 3alMCH ONEPATOPOB TEIa METOAA
kiacca si3bika CH#?

4.6.13 MOXHO 1 BHYTpU OJAHOTO MeTo/Aa (Harpumep, void Main ()) OOBSBIATH
npyrout meron? Ilpumep.

4.6.14 Ionstue pexypcuu. [Ipumep.

4.6.15 JlocToMHCTBA U HEJOCTATKH PEKYPCHH.

5 MHOI'OMEPHBIE MACCHBBI B SA3bIKE C#
5.1 Leab nsATOM TEMBI

HBy‘ICHI/IC IIpaBUJI OOBSBIICHUA U HHUOHUAJIU3allui MHOT'OMCPHBIX MACCUBOB U
HpI/IO6p€TCHI/Ie MPAKTHYCCKNX HABBIKOB I10 CO3AAHUIO KOHCOJIbHBIX HpI/IJ'IO)KeHI/Iﬁ C
HCIIOJIB30BAHUCM MHOI'OMCPHBIX MAaCCHUBOB — MATpPHUII.

5.2 Teoperudeckue cBeeHHsI

5.2.1 IloHsiTHEe MHOTOMEPHBIX MACCUBOB

Paznenenne MaccuBOB Ha OJHOMEpPHBIE MAaCCHUBbI M MHOTOMEPHBIE HOCHUT
HMCTOpUYECKHM XapakTep. Hukakor nmpuHOMNHUANbHONW pa3HULIBI MEXKAY HUMU HET.
OnHOMEpHBIE MACCUBBI - 3TO YACTHBIN CIIydyall MHOTOMEPHBIX MACCUBOB.



OnHOMEpHBIE MAacCHUBBI TO3BOJIAIOT —33JlaBaTh TaKWE€ MaTeMaTHYECKUE
CTPYKTYpPBI, KaK BEKTOPHI, IBYMEPHBIC - MATPHIIbI, TPEXMEPHBIE - KyObl JaHHBIX,
MaCCHBBI OOJIBITIEH Pa3MEPHOCTH - MHOTOMEPHBIC KyObI TJAHHBIX.

Pa3smepHocTh MaccuBa 3TO xapakTepucTuka Tuna. dopmar 3amucu mpu
0O0BSBIICHUA MHOTOMEPHOTO MacCHUBa UMEET CJICAYIONINN BU/I;

<tur>|, ... ,] <OOBABHTCII>;

Hanpumep: int[,] matri; int[,,] kubi;

Pa3mepHOCTh MaccuBa 3aJlaeTCs 3alSATBIMHA, KOTOPBIC YCTAaHABJIHMBAIOTCS B
KBa/IPAaTHBIX CKOOKaX.

Yuciio 3amareiX, YBEIUUCHHOE HA CIUHUILY, M 3a7acT pa3MEPHOCTh MacCHBA.
Uto kacaercs OOBSIBUTEICH, TO BCE, UYTO CKa3aHO JIJII OJHOMEPHBIX MAaCCHBOB,
CIIpaBEIJIMBO U JIJII MHOTOMEPHBIX. MOJXHO JIMIIIL OTMETHUTb, YTO XOTS SBHAs
WHULMAIN3AlMs C HCIOJB30BAaHHEM MHOTOMEPHBIX KOHCTAaHTHBIX MAaCCHBOB
BO3MOYKHA, HO MPUMEHSETCS PEIKO M3-3a TPOMO3JKOCTH TaKOW CTPYKTYpPbHl. MBI
OyneM ee IpUMEHSATH B pas3jiene rpadsl MPU 3aJaHUA MAaTPHUITBI CMEKHOCTH.

OOBIYHO MHUITHATN3AIIMIO MHOTOMEPHBIX MACCHBOB BBIMTOJIHSIOT MPOTPAMMHO
P CO3/TaHUHA MACCHBA.

5.2.2 MaccuBBI MacCHBOB

Eme onanM BusioM maccuBoB C# SIBIISIFOTCS MAaCCUBBI MACCUBOB, HA3bIBAEMBIEC
TaKXe «JIOMaHbIMM» MaccuBamu (jagged arrays).

Takolt MaccuB MacCHBOB MOKHO pacCMaTpPHUBATh KaK OJJTHOMEPHBIN MacCHUB, €TI0

AJIEMEHTHI SBJISIFOTCS MACCHUBAMU, SJIEMEHTHI KOTOPBIX, B CBOIO OUEpEh CHOBA MOTYT
ObITh MaccHBaMHU, M TaK MOXET TMPOJOJDKATBECA JI0 HEKOTOPOTO YpPOBHS
BJIO’KEHHOCTH.
B kakux cuTyanmsx MOXXET BO3HHUKATh HEOOXOAMMOCTh B TaKUX CTPYKTypax
JTAaHHBIX? DTH MACcCHUBBI MOTYT MPUMEHATHCS IS TPEJCTABICHUS JIEPEBHEB, Y
KOTOPBIX Y3JIBI MOTYT UMETh MPOM3BOJIBHOE YHCIO MOTOMKOB. TaKOBBIM MOKET
OBITh, HAIIPUMEP, TeHEATOTHYECKOe JepeBo. BepivHbl nmepBoro yposHs - Fathers,
MIPEICTABIISIONINE OTIIOB, MOTYT 3aJaBaThbCsl OJHOMEPHBIM MAacCCHUBOM, TaK YTO
Fathers[i] - aTo i-it oTen. BepmuHbl BTOPOTO YPOBHS MPEICTABISIOTCS MaCCHBOM
maccuBoB - Children, tak uro Children[i] - 370 MaccuB nereit i-ro orma, a
Children[i][j] - »To j-ii pebGenok i-ro otma. Jlas mnpeacTaBlieHUs BHYKOB
OHa00uTCs TpeTHil ypoBeHb, Tak 4yTo GrandChildren [1][j][k] Oynet npeacTaBisTh
K-TO BHYKa j-T0O pebeHKa 1-ro oTIa.

Ecte HEKOTOpPBIE OCOOEHHOCTH B OOBSBICHHM W WHHUIIMAIA3AIUN TaKUX
MaccuBoB. Ecnu mipu 0OBSBICHUU THIIAa MHOTOMEPHBIX MAaCCHBOB JIJISl yKa3aHUS
pPa3MEpPHOCTH HCIIOJIb30BAIKMCH 3amsThie, TO [JIl «JIOMaHHBIX» MAaCCHBOB
pUMEHsIeTCs1 0oJiee SICHAas CUMBOJIMKA - COBOKYITHOCTH TIap KBaJpaTHBIX CKOOOK;
HanpuMmep, int[][] 3amaeTr mMaccuB, 2JIEMEHThI KOTOPOTO - OJHOMEPHBIE MACCHBBI
AJIEMEHTOB THIIA int.

CrnokHee ¢ CO3/IJaHMeM CaMHMX MAaCCHBOB M X WHUIIMATN3alNCH. 31€Ch HEITb3S
BBI3BATh KOHCTPYKTOP new int[3][5], MOCKOJIbKY OH HE 3aJ1aeT «JIOMaHHbBII» MacCHB.
DakTUYECKU HYKHO BbI3bIBATH KOHCTPYKTOP JIsi Ka)KJOTO MaccuMBa Ha CaMOM
HUKHEM YpPOBHE. B 3TOM M COCTOMUT CIOXHOCTH OOBSIBICHHS TaKMX MaCCHUBOB.



Hampumep: st aOCTpakTHOTO MaccHBa MAacCHBOB MAasMasi IeJioro THma
BEITIOJTHUM OOBSIBIICHUE ¥ HHUIHAIA3AINIO CIICIYIOMNM 00pa3oM:
Int[][] masmasi = new int[3][]

{
new int[] {5,7,9,11},
new int[] {2,8},
new int[] {6,12,4}
3

MaccuB masmasi UMeeT BCero ABa YPOBH:. MoakHO CUUTaTh, 4YTO Y HCTO TPHU
3JICEMCHTA, Ka}KI[I)II?I N3 KOTOPLIX ABJIICTCA MaCCUBOM. I[JIH KaXJ10I'0 TaKOIro MmacCuBa
HCO6XO,ZII/IMO BbBI3BATb KOHCTPYKTOP NEw, YTOOBI cOo34aThb BHYTpeHHI/Iﬁ MmaccusB. B
AaHHOM IIpUMCPC 3JICMCHTBI BHYTPCHHHUX MACCHBOB II0JIYHAalOT 3HAYCHUC, 6y,ZIqu/I
SABHO HMHHUIHUAIMU3UPOBAHBI KOHCTAHTHBIMU MACCHBAMU. OTOT XK€ MacCHB MOKHO
OOBSBHUTH U MHULIMAJIM3UPOBATH HE SIBHO CJIEIYIOIIUM 00pa3oM:

int[][Jmasmasi = new int[3][]

{
new int[4],
new int[2],
new int[3]
Y

B sTtoM ciydae snmeMeHTBI MaccuBa IMOJy4YaT MPU HMHUIIMAIM3AIUNA HYJICBbIC
3Ha4YCeHUS. PeallbHYI0 MHUIMAIM3AlMI0 HYKHO OYJeT BBINOJHSATH MPOrPaMMHBIM
myTeM. CTOUT 3aMETUTh, YTO B KOHCTPYKTOPE BEPXHETO YPOBHSI KOHCTAHTY 3 MOYKHO
OmyCTHTh M Tucath mnpocto new int[][]. Camoe 3abaBHOE, YTO BBI3OB 3TOTO
KOHCTPYKTOpPa MOHO BOOOIIE ONyCTUTh, OH OyIeT MOoApa3yMeBaThC:

int[][Jmasmasi =
{
new int[4],
new int[2],
new int[3]
o

Ho BOT KOHCTPYKTOpPBI HUKHETO YPOBHS HEOOXOAUMBI.

5.2.3 ANTOpUTMBI JIMHEWHOH anreOpbl

Martpurieit HazbIBae€TCs HAOOP YKCEI, COCTOSIIUN U3 M CTPOK U N CTOJIOIIOB.
Jns mporpamMMmucTa Matpuua - 3TO JABYMEPHBIM MacCUB. Marpuila Ha3bIBa€TCs
KBaJIpaTHOM, €CJIM M = N, U NPSAMOYTOJIbHOU - B IPOTUBHOM city4yae. Yucna m u n
ONpENENAIOT Pa3MEPHOCTh Marpullbl. Hajn npsSMOyroibHbIMM — MaTpUIIAMHU
OTMpeJIeNICHbI OTIEpaIlU TPAHCIIOHUPOBAHUS, CIIOKEHUS, YMHOKEHUS.
[lycth A - MaTpuiia pa3aMepHOCTH m*n (M3 m CTPOK U n CTOJIOLOB) C DJIEMEHTaMU
%.3 | TpancnonupoBanHoi Matpuueil B = AT Ha3bIBalOT MAaTpHIly Pa3sMEPHOCTH
n*m, 3JEMEHTBI KOTOPOM bii =aii B TPAHCIIOHMPOBAHHON MAaTPHIIC CTPOKH
MCXOJTHOM MaTPHUIIBI CTAHOBSITCS CTOJIOIIAMHU.



d114%12 001 0 21140271 00 ol
A= 1,822 ...02 5 B— AT — 1 2,022 .. .05y 2

Om1yEm,2 - Emon Al nyd2n - Amn
Omneparys cia0KeHUs ONpeAesIeHa Hal NPSIMOYTOJIbHBIMU MaTpPULIAMHU OJMHAKOBOM
pasmeproctH. [lycts A, B, C - npsiMoyrosibHbIe MaTpuUllbl pa3mepHocTd m*n. Torna
CyMMa MaTpHII OTIPEEIIAETCs ECTECTBEHHBIM 00Pa3oM:

ari1,a12...%1n 51,1,51,2---'&'1,:1

31,0272 ...0 b bya...b
:1: 21y2 2 2,n B = 2,152 2 2n

Om1y08m,2 .. - Cmn bn:.l;bni.z fee bn:.n

apptbhi,a12+bia a1t bin
C—ALB= a1+ ba1,a25 F b2 0y 0+ 02

m, 1 + IE'm.l; O 2 + bm.? wosdm on + IE'm.n

Onepanysi yMHOXEHHUS OMpeNesieHa Haj MPSMOYTOJbHBIMM MaTpULIAMH, Yy
KOTOPBIX YMCJIO CTOJOIOB MEPBOTO COMHOMKMTENSI PABHO UYMCIY CTPOK BTOPOTO
COMHOYKUTEJIS.

Marpuiia mpou3BeicHUsI UMEET YHUCJIO CTPOK, PABHOE YUCIY CTPOK NEPBOTO
COMHOXUTEJS, U YUCIIO CTOJIOIIOB, PABHOE YUCTY CTOJIOIIOB BTOPOT'O COMHOXKHUTEIIS.

[Tycts A - MaTpuna pazmepHoctd m*p, B - pazamepHocT p*n, Toraa matpuiia
C= A*B wumeer pa3mMepHOCTh m*n. DJEMEHTHl MaTPUIIbl MPOU3BEIACHHUS
ONPENENAITCA KaK CyMMa MOIMAapHBIX MPOU3BEACHUN 3JIEMEHTOB CTPOKHU MEPBOTO
COMHOYHUTEJIS Ha DJIEMEHTHI CTOJI01a BTOPOTO COMHOKHUTEIS.

A=|a:i|l| i=1,.m:i=1,.;: B=|lbil|| i=1,.p: k=17
C=A«B=|le;|]|] i=1,..m: k=1,..n:

P
Cife = D @;j*bjp:
i=1
YMHOXKEHHE BCETAAa ONPEACTEHO Uil MPAMOM W TPaHCIIOHUPOBAHHOMU
Matpuilpl. Eciin A - mpsiMOyrojibHas MaTpulla pa3MEpHOCTH m*n, TO Bceraa
orpejiesieHa KBaapaTHas maTpuiia B pasmeprocty m*m:
B=A+AT =BT =(A+ AT =(AT)T 5 AT = A+ AT
Pe3ynbTaToM TAakoro TPOU3BEACHUS SIBISETCS CUMMETpPUYHAsh MaTpula.
KBanparnas MaTpuiia Ha3bIBA€TCS CUMMETPUYHOM, €CIIH @i = 957 g Beex 1 M I
wi, uto 1o xke, ecn A= AT, Onepauun TpaHCIOHMPOBAHMS, CIOXKCHUS W
YMHOXEHHUSI 001a4aI0T CIASTYOIUMHI CBONCTBAMU:

(AT =4 (A+B)T =AT+B". (A«+BT =BT xA”

5.2.4 KBagpaTtHble MaTpHILIbI

KBagpatHast maTpuila Ha3bIBA€TCS TUArOHATILHOM, €CJIM BCE 3JIEMEHTBI, KpOMeE
JMArOHAIBHBIX SJIEMEHTOB, PABHbI HYIIIO, TO €CTh ©id = 0 mpu 1/ =7,
KBagpaTtHas wmaTpuila Ha3bIBaeTCs €JAMHUYHOM, €CIM BCE DJJIEMEHTHI, KpOMeE

AWaroHajJbHBIX, paBHbI HYJIIO, 4 JHAIrOHAJIbHBIC 9JICMCHTEI paBHbBI CIMHHUIIC. To ecthb



@5 =0ppy 1/ =Jy %:i=1lppy 1=J. Eguuuunas marpuna o6Go3Hauaercs

o0bryHO OykBOM E, M OHa wurpaer poyib €IMHUIIBI MPH YMHOXCHHH MAaTpPHII,
MOCKOJIbKY IS JTI000M KBaJpaTHOW MaTpHUIlbl A U eIMHUYHOW MaTpulibl E Toit ke
Pa3MEPHOCTH UMEKOT MECTO COOTHOIICHUSA:
Ax EFE=FE+A=A

JIist  KBafmpaTHBIX MAaTpHI] OmpecieHa (QYHKIUS Haj e d3JIEeMEHTaMH,
HaszpIBaemas omnpenenuteneM. O003HAYACTCS ONMPENETUTEIh OOBIYHO C TTOMOIIBIO
OJIMHAPHBIX JTUHUI BOKPYT HAbOpa dnced, 3aJa0luX MaTPHUILY:
a1,1,d1,2 ...31 n
Qo 1402 200002 5

D(4) =

AnlyGn 2. dnn

@yHKIMS, 33]1a1011as ONpeIenuTeNb, 00Ia1aeT PSIIOM BaKHBIX CBOMCTB.
Onpenenurens AUArOHaJIbHOM MAaTpPULIBI PaBEH MPOM3BEICHUIO JTHATOHAIBHBIX
anemMeHToB. OTCIOAa CIeAyeT, YTO ONpeaeanuTens Matpuusl E pasen 1.

Onpenenurens MaTpUIlbl HE MEHSETCS IpPU BBINOJHEHUH HAJ MaTpHIEH
3JIEMEHTapPHBIX npeoOpa3oBaHU. ITon AJIEMEHTAPHOU onepanuen
(mpeoOpa3oBaHreM) TMOHUMAaETCA NpUOaBIEHUE K JIO00M CTPOKE MATPHUIIBI
JUHEMHON KOMOMHALMU APYTUX €€ CTPOK. B 4acTHOCTH, €ciiu K CTPOKE MATPHIIBI €
HOMEPOM j IIPHGABUTH CTPOKY C HOMEPOM (k/ =3) , YMHOKEHHYIO Ha HEKOTOPOE
YHCJIO, TO ONPEIEIUTENIb MATPULIBI HE U3MEHHUTCH.

Ecnu Bce 351eMEHThI OTHOM CTPOKM MATPHUILbI YMHOKUTh HA HEKOTOPOE YUCIIO
q, TO ONpEAeNIUTENb MaTPHULIbI U3BMEHUTCS B q pa3 (YMHOKaeTCs Ha q).

Ecnu nepecraButrh mMecramu CTpoku j U k, TO MOI[yJ'II) ONPENEIUTENS HE

M3MEHHUTCS, HO WM3MCHHTCS 3HAK, €CIM Pa3HOCTh | — j| sBnsercs HeweTHBIM
YHUCJIOM.
Onpenenurenb MPOU3BEACHUS MaTPUIl PABEH MTPOU3BEICHUIO OMIPEICIUTENCH:

D(A % B) = D(A) + D(B)
He mpuBoast oOrmiero ¢hopmMalbHOTO OMpENeNieHrs, PACCMOTPUM HIKE aITOpPUTM
BBIYHCIICHUS OMTPEICTUTENS MAaTPUIIbl, OCHOBAHHBIN Ha €r0 CBOMCTBAX.

Ecnu onpenenurens kBagpaTHON MaTpHILEL A He paBeH HYJII0, TO CYIIECTBYET
oOpatHas Marpuia, obo3Hadaemas kak < . Ilpsmasg M oOpaTHas MaTpHIbI
CBSI3aHBI COOTHOIIICHUEM:

Ax AT V=A% A=F
Omneparnii  TPAaHCTIOHUPOBAHUS, YMHOXKEHHUS ¥ OOpaiieHusi MaTpuIl CBSI3aHbI
COOTHOIICHHSIMHU:
(AT =A™ (4+B)t=B1tsA"!

MHOXXECTBO KBaJpaTHBIX MAaTPHI] OJHON pPa3MEPHOCTH C OIPEACIUTEIEM,
OTIIMYHBIM OT HYJII 00pa3yroT TPYMITy 10 YMHOXKEHHUI0. B rpymme ecTh e IMHUYHBIHI
AJIEMEHT, JIJIS KaXJI0TO 3JIEMEHTA CYIIECTBYET OOpaTHBIN K HEMY, M TIPOU3BEIICHUE
AJIIEMEHTOB NMPUHAJJICKHAT TPYIIIIC.

Onpenenuteny MUPOKO UCHOIB3YIOTCS MPH HAXOKJICHUH KOPHEH CHUCTEMBI
U3 N JTUHEHHBIX YPAaBHEHHA C N HEU3BECTHBIMH.



5.3 IIpumep BbINOJHEHUS 3aJaHUSI HA JIAa00PATOPHYIO padoTy

PaccMoTpuM yncTo yueOHyI0 3a1auy, MO3BOJISIONIYI0 CPOPMUPOBATH MATPHIIBI

A —5*3uB—-3*4 cayyailHbIX LeTBIX Uyncen B quana3one ot 0 1o 5.

Heo0xonumo Harmeuarath 3TH MaTPUIbl, a 3aTE€M HANTH U Halle4yaTaTh MaTPUILY
C, mpeacTaBIsIIoNTy0 co00# pe3ynbTat npousBeneHus Matpuilbl A*B. [Iporpamma

A0JIKHA COACPIKATh MCHIO.

ANTOPUTM MNPOU3BEACHUS MaTpPUIl MOAPOOHO PACCMOTPEH B TEOPETUYECKOM
paszene 5 Moyl JaHHBIX METOJAMYECKUX yKa3zaHui. /lnanazoH 3HaU€HUI MaTpUIl

AuB BBI6paH MaJICHBKHUM IJIS ITPOCTOTHI IIPOBCPKU 3HAUECHUU MaTpHuObI C.
HcxonaHbii KO MPOTpaMMBblL:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
namespace ConsoleApplicationl
{
class Program
{
public static void sozd(int[,] ma, int[,] mb)

{

Random rnd = new Random() ;
Console.Writeline ("MaTpuuel coszmanur! !'™);
Console.WritelLine ("Marpuua A 5*3:");

for (int i = 0; i < 5; 1i++)
{
for (int j = 0; J < 3; Jj++)
{
mali, Jj] = rnd.Next() % 6;
Console.Write(ma[i, J] + "\t");
}
Console.WriteLine () ;
}
Console.WriteLine () ;
Console.WriteLine ("MaTpuia B 3*4:");
for (int i = 0; i < 3; 1i++)
{
for (int 7 = 0; J < 4; Jj++)
{
mb[i, J] = rnd.Next() % 6;
Console.Write(mb[i, J] + "\t");
}
Console.WriteLine () ;
}
Console.WriteLine () ;

}

public static void umnmatr (int[,] mc, int[,] ma, int[,] mb)

{
int S;
for (int 1 = 0; i < 5; 1i++4)



for (int 7 = 0; j < 4; j++)
{
S = 0;
for (int k = 0; k < 3; k++)
S =S +mal[i, k] * mbl[k, J];
mcl[i,J] = S;

Coisole.WriteLine("Manmua C 5%4:");

for (int i = 0; 1 < 5; i++)

{for (int J = 0; J < 4; J++)
{Console.Write(mc[i, jl o+ "\t");
éonsole.WriteLine();

}

Console.WriteLine () ;

}

static void Main ()

{

int[,] a = new int([5, 31;
int[,] b = new int([3, 4];
int[,] ¢ = new int[5, 4];
int k = 0;

string buf;
while (k < 3)
{

Console.WriteLine ("1 - Co3maTh M HamnevaTaTb MaTPUUL A 5*3 u
B 3*4");

Console.Writeline ("2 - HauTu m HanedaTaTb MaTpuuy C = A *
B");

Console.Writeline ("3 - Bmxonm mu3 nporpaMmme") ;

Console.Writeline ("BBeouTe NOYyHKT MeH Iporpammel") ;
buf = Console.ReadLine();

k = Convert.ToInt32 (buf);

switch (k)

{

case 1: sozd(a,b); Dbreak;

case 2: umnmatr(c,a,b); break;

default: break;

PaboTa nporpaMMsl:

1 - Co3natp u HaneyaTaTh MaTpurbl A 5*3 u B 3*4
2 - Haiitu u Hanevarats matpuity C=A * B

3 - Beixon u3 mporpaMMel

Baenure myHKT MEHIO IPOTrpaMMBbl
1



Marpuiisl co3nanbi!!

Matpuma A 5*3:
2 1 3

5 &5 3

2 0 2

4 4 0

4 2 3
Martpuna B 3*4:
O 5 0 3
0O 3 5 3
3 0 5 2

1 - Co3nate u HanewaTaTh Matpuilbl A 5*3 u B 3*4
2 - Haiftu n Haneuatath Mmatpuily C = A * B

3 - Beixon u3 mporpaMMel

BBeauTe myHKT MEHIO TPOTrPaMMBbI

2

Martpuna C 5*4:

9 13 20 15
9 40 40 36
6 10 10 10
0 32 20 24
9 26 25 24

1 - Co3natp u HaneyaTaTh MaTpurbl A 5*%3 u B 3*4
2 - Haiftu n Haneuatath Matpuily C = A * B

3 - Beixon u3 mporpaMMel

BBenuTe MyHKT MEHIO TPOTPaMMBbI

5.4 JlomamiHee 3a1aHue HA JTA00OPAaTOPHYIO padoTy

CdopmupoBaTh MaTpHIly 5*5 ciydailHBIX 1ETBIX YUCE B [uana3zoHe ot -20 10
60. Hanevararp Matpuny. HaliTh MakCUMaJIbHBIN 3JIEMEHT W YJAJUTh CTPOKY H
CTOJ0€e1l MaTpPHULIbl, HA IEPECEYCHUH KOTOPHIX HAXOAUTCSI MAaKCUMAJIbHBINA JIEMEHT.
OcraBiuecss 3HaUCHUS TEepenucaTh B HOBYIO Marpully 4*4. HamewataTh HOBYIO
MaTpuly. B mporpamme ncnonb30BaTh MEHIO.

5.5 MupuBuayanabHblie 3aganus 1jsa CPC

5.5.1 ChopmupoBars maTpuily ASx5 ciydyallHbBIX IEJIBIX YUCEN B JAMANA30HE OT
muHyc 50 no 50. Haneuarars matpuity. HaiiTu MUHMMAaNbHBIN JIEMEHT, U, ECIIU OH
HE B IIEPBOM CTPOKE, TO IIOMEHATH MECTAMU IIEPBYIO CTPOKY U CTPOKY, B KOTOPOH
HaXOJUTCS MUHMMAaJIbHBIN 3JIEMEHT. HaneyaTaTts HOBYIO MaTpuLly.



5.5.2 TekcT HEKOTOPOU CTPOKH BBOAUTCS B PEKUME AUATIOTA U COJIEPKUT MPOCTOE
IpeJIoKEHHE, B KOTOPOM CJIOBA OTIEJSIOTCS CHUMBOJIOM «Ipobem». J[06aBUTH
JIMIIIHUE IIPOOETB) MEXIY CIIOBaMU TaK, YTOOBI JJIMHA CTPOKH cTaja KpatHa 60, a
«IpoOeIb pacupeieTUINCh 0 CTPOKE pABHOMEPHO.
5.5.3 ChopmupoBats MaTpuiy A6X6 CIIydaifHBIX MEJbIX YUCeN B AuamnazoHe ot ()
1o 100. Harreuarars Mmatpuily. Bee uynciia B KaK10M CTPOKE MaTPULbI PACIIONIOKUTD
B yObIBaromiem nopsiike. Hameyarate HOBY10 MaTpuiry.
5.5.4 Ctpoka cOmepXUT MPOCTOE MPEIIOKEHUE, B KOTOPOM CJIOBA OTHECISAIOTCS
CUMBOJIOM «mpobem». Pacnewararb cioBa, HMEIONIME MaKCUMAJIbHYIO H
MHUHHUMAJIbHYIO JIJIUHY.
5.5.5 ChopmupoBath MaTpuily ASXS cilydailHBIX IIEJIBIX YMCEN B JIMANa30HE OT
munyc 20 no 70. Haneuarats maTpuity. HaiiTu MakcUMaJIbHBINM 3JIEMEHT U YJAJIUTh
B MCXOJHOM MaTpule CTOJIOEl, B KOTOPOM HAaXOJUTCS MAaKCHUMAJIbHBIM 3JIEMEHT.
[lepenncaTe ocTaBIIMECs 3HAYEHUsI B HOBYIO MaTtpully B5x4. HaneuaraTe HOBYIO
MaTpHUILy.
5.5.6 Crpoka, BBEIEHHOE B pEXKHUME MAJOra, COAECPKUT yciaoBue omepartopa if
s3bika C#, Biroyatoiee He 6oiiee 2 cko0ok. OnpenesuTh, MPaBUIbHO JIU 3aIUCAHO
BBEJICHHOE B PEXXHME JIMAJIOra yCIOBUE.
5.5.7 ChopmupoBars maTpuily A6x6 ciiydyallHbIX IEJIBIX YUCET B JUAIa30HE OT
munyc 30 no 50. Hanewarars marpuily. YUucna rinaBHOM U mOOOYHOM quaroHanei
MaTpHLbL, PAaCIOJI0KUTh B BO3pacTarolieM nopsiake. Harmeuarate HOBY0 MaTpHiLy.
5.5.8 Ctpoka, BBEICHHOE B PEKUME UAJIOra, COACPKUT IPOCTOE MPEJI0KEHUE, B
KOTOPOM CJIOBa OTIEJNISIOTCS CUMBOJIOM «1pobem». ChopMupoBaTh HOBYIO CTPOKY,
B KOTOPOM MOMEHSTh MECTAMM CJI0BA UCXOAHOU CTPOKH, UMEIOIINE MAKCUMAJIbHYIO
Y1 MUHUMAJIbHYIO JIJTUHY .
5.5.9 ChopmupoBats MaTpuily A6X6 CIy4ailHBIX IIEJIBIX YMCEN B JIMANa30HE OT
muHyc 50 no 50. Hamewarars matpunyy. [logcunrars CymMmy NOJIOKUTENBHBIX U
OTpULIATEIBHBIX 3JIEMEHTOB. EcCiM cymMMa OTpULATENBHBIX YHCEN MO MOIYJIIO
OOJIbIIE CYyMMBI MOJOKUTEIBHBIX, TO HAYMHAS C MEPBOTO OTPHUILIATEILHOIO YUCia
MEHATH 3HaKH YUCEJI Ha TUTKOC JI0 TEX MOp, MOKA CyMMa MOJIOKUTENIbHBIX IO MOIY IO
HE CTaHeT O0JbIlle CyMMBI OTpULIATENbHBIX. Haneuarats HOByI0 MaTpuily.
5.5.10 TekcT HEKOTOPOU CTPOKH BBOJUTCS B PEKUME THAJIOTA U COAEPKUT MPOCTOE
MPEeI0KEHHE, B KOTOPOM CJIOBA OTIEISIOTCS CUMBOJIOM «1pooem». ChopMUpoBaTh
HOBYIO CTPOKY, B KOTOPOI CJI0BA CTPOKHU PACIIONIOKEHBI B TIOPSAIKE BO3PACTAHUS B
HUX OYyKB.
5.5.11 CdopmupoBats matpuiry A10x10 ciyualiHBIX 1IETBIX YHCEI B TUANIA30HE OT
0 no 9. Haneuarats matpuity. [logcuutats ckoiapko B ucxoanou matpuue 0, 1, 2,
9.
5.5.12 Ctpoka, BBEICHHOE B PEKUME AUAIIOTa, COAEPKUT MIPOCTOE MPEJI0KEHUE, B
KOTOPOM CJIOBA OTAEISIOTCS CUMBOJIOM «11po0eny. ChopmupoBats maTpuily A Kx2,
B KOTOPOM pa3MECTUTh HOMEpPA MO3UMLUMKA HadYal U OKOH4YaHMM Bcex K cioB
BBEJICHHOW CTPOKH.
5.5.13 CopmupoBaTh U HameuyaTaTb MaTpuily A6X6 1ENbIX CIIydyalHbIX 4ucell B
nuanasone ot 0 10 20. PacnonoxuTk cToA01bI MATPUIIBI B IOPSIKE BO3PACTAHUS UX
CyMM 3J1eMEHTOB. HaneuataTe HOBYIO MaTpHILy.



5.5.14 CpopmupoBath maTpuily A6x6 ciyuallHbIX yucen B quamna3zone ot 0 go 20.
Hamneuatate ee. IlocTtpouTs M Hamewararb BEKTOP M3 MOBTOPSIOIIMUXCS YHCET
MaTpPHILIBL.

5.5.15 Crpoka, BBEJEHHOE B pEXUME AUAIIOTA, COACPKUT IMPOCTOE MPEAIOKEHHUE, B
KOTOPOM CJIOBA OTHEJSIOTCS CUMBOJIOM «Ipo6em». OnpenennuTb ecTh JId B TEKCTE
OJIMHAKOBbIE cjoBa. HamewataTp uMX € yKa3aHHMEM YacTOThl BCTPEYAEMOCTH B
NPENIIOKECHHH.

5.5.16 ChopmupoBatb MaTpuily A7x7 cliydailHbIX Yncel B iMana3one o Munyc 20
no 60. HanewartaTh ee. BblyuMCIuTh M HaleyaTtarb CyMMY 3HAQU€HUN AJIEMEHTOB
PaCIOJIOKEHHBIX «HIKE» TJIABHOW M TOOOYHOM JUaroHajaeil MaTpuUIlbl.

5.5.17 ChopmupoBaTh MaTpully AS5X5 ciaydaliHbIX uyncen B quanaszone ot 0 mo 20.
Hamneuarats ee. HaliTu 1 HaneyaTtaTh TOJIBKO OBTOPSIIOIINECS YUCIIA MATPHIIBI U KX
4acTOTY IIOBTOPEHHUSI.

5.5.18 Ctpoka, BBEIEHHOE B PEKUME TUAIIOTA, CONEPKUT ITPOCTOE NMPEITI0KEHHUE, B
KOTOPOM CJIOBA OTJEJSIOTCS CUMBOJIOM «mpoOen». HaliTh u HameyaTaTb CHUMBOJI,
BCTPEYAIOUIUIICSA B TEKCTE MAKCUMAJIBHO.

5.5.19 ChopmupoBaTh U Hamedaratb MaTpuily A8%8 LENbIX CIydalHbIX YHCEI B
nuamazone or muHyc S50 nmo 50. Hanmewatate Bce auaroHanM MAaTpHIbI
MapaAJJICITbHBIC TJIABHOM.

5.5.20 CopmupoBats maTpuiry A10x10 caydailHBIX LIEJIBIX YUCEI B IUANa30HE OT
0 mo 20. Haneuarats matpuiyy. HailTu U Hamedatatb HOMEpP CTPOKH, B KOTOPOH
00JIbI1IE€ BCErO OJIMHAKOBBIX YHCET.

5.6 KonTpoJubHbie Bonpocs! Ajs 3amuThl oTyeta Ha CPCII

5.6.1 Ilonsitue MEHOTOMEPHOTO MaccuBa. [IpumMepsl.

5.6.2 Kak 00bsBIIsSIETCSl 1 MHULIMAJIM3UPYETCS MHOTOMEpHBIN MaccuB? [Ipumep.
5.6.3 IlpuBeaute npumep H OOBACHUTE Kak (GOpMHpOBaThH Marpuly ASxS
BEILIECTBEHHLIX yncel B auamna3one oT 0 mo 10.

5.6.4 IlpuBenute npuMep U OOBSICHUTE KaK OpraHu3alus BbIBOJAa MaTpUIbl AS*5
Ha YKpaH MOHHUTODA.

5.6.5 O0BsiICHUTE AITOPUTM MOUCKA MAKCUMAJIBHOTO YKCIia B MaTpuie AS5xS5.

5.6.6 Ilomsatme wMaccuBa MaccuBoB. OOBSBIEHHME W HWHHUIHAINA3AIMUA TaKHUX
MaccuBoB. [ Ipumep.

5.6.7 O0OBsicHUTE ANTOPUTM CIIOKEHHsI IBYX MaTpuil. [Ipumep.

5.6.8 O0OBsicCHUTE aITOPUTM YMHOXKEHUS ABYX MaTpuil. [Ipumep.

5.6.9 IlonsiTHe cTpokoBOI epeMeHHoi B si3bike C#. [Ipumep.

5.6.10 Jlna yero mpemaHa3HA4YeHBI €SCAPEe-TocienoBaTeNbHOCTel B si3bike CH#?
[Ipumepsl.

5.6.11 Kak cpaBHMBaIOTCS CTPOKOBBIE IepeMeHHbIe B si3bike C#? [Ipumep.

5.6.12 Kak MOHO yJIaJIuTh U3 TEKCTa HEKOTOPBINA U3BECTHBIN Ppparment? [Ipumep.
5.6.13 Kak MOKHO BCTaBUTh B TEKCT HEKOTOPHII U3BeCcTHHIN (parment? [Ipumep.
5.6.14 Kak MOXHO ONpEeAeIuTh KOJIMYECTBO CHMBOJIOB B HEKOTOPOM TEKCTE?
[Tpumep.

5.6.15 Haznauenue metonoB Split u Join. [Ipumepsr.



6 AJITOPUTMbI OBXOJIA TPADOB
6.1 Ileab mecToi TEMbI

N3ydyeHrne OCHOBHBIX TMOHSATHS TEOPUH TpadoB U HEKOTOPHIX AITOPUTMOB
o0pabotku TpadoB U NPUOOpPETEHHE MPAKTUYECKUX HAaBBIKOB IO CO3/IaHUIO
KOHCOJIbHBIX ~ MPWJIOKEHUH I PEIICHUS  «TPAHCIOPTHBIX»  3aJady ¢
UCITIOJIb30BaHUEM T'paoB.

6.2 Teopernueckue cBeeHMsI

6.2.1 CraruBatoriue aepeBbsi. OCHOBHBIEC TTOHITHS

B teopuu rpadoB cymiecTByeT ABa MPOCTHIX OMPEAETICHUS MOHATHUS AepeBa.
He pa30upas TeopemMbl, TOKa3bIBAIONINE CIIPABEAIUBOCTD TUX ONPEICICHUN
npuBeeM ux TekcT. [lepBoe onpeneneHue yTBEPKIAAET, UYTO AIEPEBOM SIBISIETCS
CBSI3aHHBIN rpad, B KOTOPOM YKCIIO AYT HA EAMHUILY MEHBIIIE YHCIIa BEPILIUH.

Btopoe onpenenenue 6osiee 0UeBUIHOE — IEPEBOM HA3BIBACTCS CBSI3aHHBIHI
rpad 0e3 LUKIIOB.

JlepeBo, nony4eHHoe u3 rpada myTeM yJIaleHust HEKOTOPBIX pedep,
Ha3bIBACTCS CTATUBAIOLIUM JIEPEBOM 3TOr0 rpada Uil KapKacoM.

Hanpumep, Ha pucyHnke 6.1 npencrasiex rpad tumna «3Be3a», KOTOPbIN
MOJKET OBbITh MPECTABIIEH HECKOJIBKUMHU CTATUBAIOLIUMU JiepeBbsiMU. OIUH U3
BApHUAHTOB CTATHBAIOIIETO JIepeBa TaKkKe N300pakeH Ha pucyHke 6.1.

Pucynox 6.1 — CBsi3anHbIii rpad u ero CTATUBaroiee 1epeBo.

B teopun rpadoB Heucnonp3oBaHHbIe pedpa (yaaneHHbie pedpa rpada u3
KOTOPOTO MOJIYY€HO CTSATUBAIOIEE AEPEBO) HA3bIBAIOTCS XOPIaMHU.



Ecnu k craruBaroniemMy AepeBy 100aBUTh IPOU3BOJIBHYIO XOPAY, TO
MOJTyYEHHBIN rpad cCOAEepKUT B TOUHOCTU OJIUH ITUKIL.

Ha aToit naee cTposTcs anropuTMsl MOJTYYECHHUS BCETO MHOXKECTBA IMKJIOB
rpada, 9To 4acTo MMeeT MPUKIIATHON XapaKTep, HalpUMep, IPU aHATU3e
AIIEKTPUYECKUX 1eneil mo 3akony Kupxroda.

6.2.2 AITOpUTM NOCTPOEHUS CTATHBAIOLIEIO JEpeBa

CymiecTByeT MHOKECTBO PA3JIMYHBIX AJITOPUTMOB HAXOXKIECHUS CTATUBAIOIINX
JIEPEBBEB.

PaccMOTpuM anropuT™ HaxO0KJIEHUS CTATUMBAIOIIETO 1€PEBA, B KOTOPOM
WCITIOJIB30BaH U3BECTHBIM Bam anroputm [[eHKCTpbl — HAXOKAECHUS MUHUMAJIBHBIX
MapIIpyTOB OT 33JJaHHON BEPILMHBI JO OCTAJILHBIX BEPILUH Irpada.

DT0 BO3MOXHO, TaK KaK CyIIECTBYET TE€OpEMa, JOKa3bIBAIOIAsA, YTO «HAOOP»
MUHUMAJIBHBIX MAPUIPYTOB OT 3aIaHHOM BEPIIMHBI IO OCTAIbHBIX BEPIIMH rpada
€CTh CTATHUBAIOILIEE IEPEBO.

HanomH10 naero anroputMa Hax0XACHUS MUHUMAJIBHOTO MapuIpyTa MEXIy
BeprHamu rpada. Hampumep, cyniecTByOT TpU CMEKHBIE BEpIIUHEI 1,2 1 3.
Paccrostnue mexay BepmmHamu 1 - 2 paBHO 5, BepmimHaMu 2 — 3 paBHO 3, a
BepmmHamMu 3 — 1 paBro 1. [Ipu Be16Ope MapiipyTa Mexay BepmmHamu 1 — 2
rpada ucnoaszyercs MappyT 1 — 3 — 2. Pe6po 1 — 2 ynamsiercs u3 rpada.

£ o

Pucynok 6.2 — Vaest anropuTMa HaXOXKJAEHUS MUHUMAJIBHOTO MapIipyTa

Hcnonb30BaHne NpUBEIEHHOTO aJTOPUTMa MO3BOJIIET CTPOUTH CTSATUBAOIINE
nepeBbs. Tak Kak «mepe0op» BepUIMH rpada B aJropuTMe OCyIIECTBISETCS B
TIOPSIJIKE BO3pAacTaHUsl BEPIIMH (MCIOB30BaH IUKI fOr), To mpu «paBeHCTBE» JABYX
MapIIpyTOB B CTSATHUBAIOIIEM JI€PEBE OCTACTCS TIEPBHIN BapHUaHT.

B xauectBe wucxomHoro rpada AN MPOTpAaMMHONM peanu3alldd  3adadu
MOCTPOCHMUSI CTSATUBAIOIIIETO JIEpEBa CBA3aHHOIO Tpada, BeIOpaH rpad, 171t KOTOPOTo
y)K€  CyIIecTByeT TMporpaMMHas  peanu3allds B  BU3YaJbHOW  cpene
nporpammupoBanus Delphi (rpad n3o0paxen Ha pucynke 6.3).

AJTOpUTM NOCTPOEHUS CTATUBAIOIIETO JEPEBA UCIOIB3YET AITOPUTM
HAXO0XIEHUS MUHUMAIIbHBIX MapupyToB JleikcTprl. OTinuune oT panee



paCCMOTpeHHOﬁ nporpaMMoﬁ peainu3anuy 3TOro aairopuTMa 3aKjiiro4acTcs B TOM,
YTO MOZKHO 3aJaBaThb 3HAYCHUC HavyajbHOM BCPIIHHBI.

Haoriep BEpLWMHE MpocMoTp MoXogHor D rpadga

BEon Ha4aneHoH BEpLUMHE
NOCTROEHME CTAMMEHWEND GepeEa

Pucynok 6.3 — VicxoHbli CBsi3aHHBIN rpad

6.2.3 Anroput™m [IeldKCTpBI

Anroput™m JlefKkcTpbl TpeOyeT UCMONb30BaHUS TPEX MACCUBOB, Pa3MEPHOCTD
KOTOPBIX COOTBETCTBYET KOJIMUYECTBY BEPIIUH Ipada.

[lepBbIii MaccuB, MacCHUB «IIOCTOSIHHBIX» BEpIIMH, OYJIET XpaHWUTh
MUHUMAJIbHBIE MapIIPyThl OT 3aJaHHOW BEPIIUHBI rpada 10 BCEX OCTAIBHBIX €T
BeplMH. llepBoHayanbHO B A3TOT MACCHUB 3alMCBIBAETCS HOMED HayaJbHOU
BEPIIMHBI (BEPIIMHBI, OT KOTOPOH OyieM HaXOAUTh MUHUMATbHBIC PACCTOSIHHS JIJIS
Bcex JApyrux BepmmuH rpada). HaszBanwe maccuBa COOTBETCTBYET HA3BaHUIO
BBIOPAHHBIX BEPIIMH B anroputMe JIeMKCTphI, COTJIACHO KOTOPOMY CHauajga BCe
BepIIMHBI Tpada OOBABIAIOTCS «BPEMEHHBIMU», a BBIOpDAHHBIE BEPIIUHBI
Ha3bIBAIOTCS «IMIOCTOSTHHBIMIY. HauanbHas BepInHa 0ObSIBISETCS KIIOCTOSTHHOM.

Bropol maccuB npenHazHaueH Il XpPaHEHUS] MUHUMAJIBHBIX PACCTOSSHUM OT
3aJlaHHOM BepILIMHBI Tpada 10 BCEX OCTANbHBIX €ro BepuiuH. [lepBoHayanbHO B HETO
MEPEINNCHIBAETCA CTPOKA MATPULBl CMEXHOCTH, COOTBETCTBYIOIIAs HOMEPY
BBIOpPAHHON BEPIIMHBI.

B TperbeM MaccuBe JIOTHYECKOrO THUIA OTMEYAIOTCS  BBIOpAHHBIE
(mocrostHHbIe) BepmuHbI rpada. [lepBoHaYaNbHO «ITOCTOSIHHOW) BEPIIMHON rpada
SIBJIIETCS TOJIBKO HAYaJIbHAS BEPIIMHA.



Jlanee BBIOMpAEeTCsl «BPEMEHHas» BEpILIMHA, J0 KOTOPOM pacCTOSIHHE OT
HAaYaJIbHON (IIOCTOSTHHOW) BEPIIMHBI MHHHMAJIBHO. DTa BEpPIIMHA OOBSIBISETCS
BepmHO# K. [IpoBepsitoTcst Bce MapIIpyThl OT «IIOCTOSTHHOW» BEPIIUHBI 0 BCEX
«BPEMEHHBIX» BEpIIMH rpada Kak HENMOCPEICTBEHHO, TaK W 4Yepe3 BepimHy K.
MuHMManbHBIE PACCTOSHUS 3aHOCATCS B BO BTOPOU MAacCHUB, a B IIEPBBIM MacCUB, B
COOTBETCTBYIOIIYIO IMO3UIIMIO, 3amMUCchiBaeTcs K, eciaw MapmpyT MUHUMAIBLHOTO
pacCTOSIHUS IPOXOAWIT Yepe3 BepimuHy K.

Jlanee BepmmHa K 0OBSIBISICTCSI «IIOCTOSTHHOM» (3TO (PUKCUPYETCSl B TPEThEM
MacCcUB€) M QJITOpUTM IIOMCKa CIEQYIOIled BepUIMHBI TIpada MOBTOpsAETCS
OTHOCHUTEIBHO HOBOM «IIOCTOSIHHOW» BEPUIMHBI.

6.3 IIlpuMep BbINOJTHEHHS 3aJaHUS HA JIA00PATOPHYIO PadoTy

3anauva 6.1 Jlyns cBsa3anHoro rpada, n300pax€HHOro0 Ha pPUCYHKE 6.3
MOCTPOUTH CTATHBaroIIee AepeBo. Homep HavanbHOM BepInHbI rpada 3a1aBath B
pexunme nuanora. CTAruBarouiee 1epeBo MpeACTaBUTh CHUCKOM MapIIpyTOB OT
3aIaHHOM BEPIIMHBI 10 OCTaIBHBIX BEPIIHUH rpada.

Hcxoansplil KoA IpOorpaMMBl:

using System;

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

using System.Text;

namespace ConsoleApplicationl
{
class Program
{
public static int[,] a = new int[9, 9]
{{ 0, 6,1000, 4,1000,1000,1000,1000,1000},
{ 6, 0, 5,1000, 3, 6,1000,1000,1000},
{1000, 5, 0, 5,1000, 3,1000,1000,1000},
{ 4,1000, 5, 0,1000,1000, 4,1000,1000},
{1000, 3,1000,1000, 0, 7,1000, 7,1000},
{1000, 6, 3,1000, 7, 0, 6, 4,1000},
{1000,1000,1000, 4,1000, 6, 0, 9, 6},
{1000,1000,1000,1000, 7, 4, 9, 0, 81,
{1000,1000,1000,1000,1000,1000, 6, 8, 0}}s
public static int[] d = new int[10];
public static int[] post = new int[10];
public static bool[] t = new bool[1l0];
public static int i, Jj, p, k, minras, begver;

public static void poisk()
{
string buf;
//BBOI 3HaueHUs IIEPEeMEeHHOM a B pexyuMme nouajora
Console.WritelLine ("BremnuTe HOMEP BepUMHH T'pada Lesjoe 3HaAUYeHUEe
0 - 8");
buf = Console.ReadLine() ;



begver = Convert.ToInt32 (buf);
//HauvaJibHEEe YCTaHOBK
for (1 = 0; 1 < 9; i++)
{
post[i] = begver;
t[i] = true;
d[i] = albegver,i];
}
t [begver] = false;
post [begver] = 0;
minras = 0;
for (1 = 0; 1 < 8; i++)
{

// TIOMCK BEPUMHBEL k

minras = 1000;
for (3 = 0; j < 9; J++)
if ((t[j] == true) && (minras > d[j]))
{
minras = d[j]; k = 7J;

}

// TIOMCK MapupyTOB M MWHMMAJILHBEIX PACCTOSHMM Uepes BepurHy K
t[k] = false;
for (3 = 0; j < 9; J++)
if ((t[J] == true) && (d[j] > dlk] + alk,Jl))
{
d[j] = d[k] + alk,J]l;
post[j] = k;
}

public static void print ()
{
Console.WriteLine ("llewaTaeM MaTpuily cCcMexHocTu : ");
for (1 = 0; 1 < 9; i++)
{
for (3 = 0; 3 < 9; j++)
Console.Write ("\t" + ali, 1)
Console.WriteLine () ;
}
Console.WriteLine () ;
// meuaTe HOMEPOB BepuMH Tpada
for (1 = 0; i < 9; i++4) Console.Write("\t" + i);
Console.WriteLine () ;
// mnedaTh MacCCUBa MUHYMAJIbHEX PACCTOSIHUNI
for (1 = 0; 1 < 9; i++) Console.Write("\t" + d[i]):
Console.WriteLine () ;
// mnedaTh MacCUBa MapUpPyTOB
for (1 = 0; i < 9; i++) Console.Write("\t" + post[il]);
Console.WriteLine () ;
Console.WriteLine () ;
int dlin;



// rnedyaTh MapupyTOB CTAIMBOKIETO IepeBa
for (1 = 0; 1 < 9; i++)
{
dlin = d[i];
Console.Write ("Iyrse N {0}-{1} mmmua nytm = {2}\t\t{3}", 1,
begver, dlin,i);
p = 1i;
if (1 !'= begver)

p = postlpl;
if (p!=0) Console.Write("\t" + p);

}
while (p != 0);
Console.WritelLine () ;

}

else Console.WritelLine () :;

}
}

static void Main ()
{
poisk () ;
print () ;
Console.ReadLine () ;
}

}

}

PaGoTta nporpamMmsr:

Beeaute Homep BepimHbl rpada mnenoe 3uadeHue 0 - 8

4

IIeyaTaeMm MaTpuLly CMEXHOCTH :
0 6 1000 4 1000 1000 1000 1000 1000
6 0 5 1000 3 6 1000 1000 1000

1000 5 0 5 1000 3 1000 1000 1000

4 1000 5 0 1000 1000 4 1000 1000

1000 3 1000 1000 0 7 1000 7 1000
1000 6 3 1000 7 0 6 4 1000
1000 1000 1000 4 1000 6 0 9 6
1000 1000 1000 1000 7 4 9 0 8
1000 1000 1000 1000 1000 1000 6 8 0

o 1 2 3 4 5 6 7 8

9 3 8 13 0 7 18 7 15

1 4 1 2 0 4 5 4 7
[TyTe Ne 0-4 nqnunHa myty =9 0 1 4

ITytb Ne 1-4 nnuna mytu = 3 1



[TyTb Ne 2-4 nnuHa myTt = 8 2 1 4
[TyTh Ne 3-4 nnuna mytn = 13 3 2 1 4
[TyTh Ne 4-4 nnuna mytn = 0 4

[TyTe Ne 5-4 nnuna mytu = 7 5 4

[Tytb Ne 6-4 nnuna mytu = 13 6 S5 4
[TyTe Ne 7-4 nnuna mytu = 7 7 4

[TyTh Ne 8-4 nnunHa mytn = 15 8 7 4

6.4 lomamHee 3a1aHue HA JJa0OPaTOPHYIO padoTy

PazpaboraTe mporpammy s peanu3aiuu airoputma obOxona rpada B
«puny». Mcnonb3oBath cBoit rpad. Konuuecto BepinH He meHee 10.

6.5 UnaguBuayanabHbie 3aganus 1 CPC

6.5.1 Co3nath rpad — aBHAIMOHHBIX MEPEBO30K, Y3JIbl KOTOPOrO JOMOJHUTEIHEHO
BKJIIOYAIOT CHMBOJIBHOE II0JI€ — Ha3BaHUE OOJIACTHBIX LEHTPOB PECHYOIUKH.
[IpenycMOTpeTh MOMCK MHUHUMAJIBHOIO MaplipyTa MEepeMElIEHUsl OT 3aJJaHHOTO
00JIaCTHOTO LIEHTPa J0 BCEX OCTAJIbHBIX LICHTPOB PECITY OJUKH.

6.5.2 Coznate cBoil rpad He meHee 10 BeplIMH, Y3JIbI KOTOPOTO COOTBETCTBYIOT
HEKOTOPOM AJIEKTPOHHOU cxeMe 0e3 aKTUBHBIX AJieMeHTOB. HaiiTu conpoTuBieHue
KQXKJIOW LIETIeN MEXAY y3JIaMH CXEMBbI, 3aJJaHHBIMU B PEKUME TNAIIOTA.

6.5.3 CxeMy aBTOOYCHBIX MapIIPyTOB rOpojia MPEACTaBUTh CTPYKTYPOil Tuma rpad.
VY31bl  CTPYKTYpbl COOTBETCTBYIOT OCTAHOBKAM aBTOOYCHBIX MAapIIpyTOB U
JIOTIOJIHUTENBHO BKJIIOYAIOT HAa3BaHHME OCTAaHOBOK. IIpegycmMoTperb MpOCMOTp
HOMEPOB MapUIPYTOB 10 Ha3BAHUIO OCTAHOBKH.

6.5.4 Co3nath Tpad HMMEH CTYJIEHTOB TPYIIbl (JOMYyCKAETCS MCIOJIb30BaHUE
OJIMHAKOBBIX UMeH). IIpenycMOTpeTh MOUCK CTYJEHTOB MO MMEHHM 3aJaHHOMY B
peXUME TUATIOTA.

6.5.5 ['eHeanoruueckoe AepeBO HEKOTOPOTO pojia MpecTaBiieHo rpadom He Oosee
12 BepmmH. Y3ed KaxI0il BeplIMHBI Tpada IJOMOJHUTENBHO BKIIOYAET MOJ
npeacraBuTens pojaa. OpraHu30BaTh MOUCK M ME€YaTh BCEX 0COO JKEHCKOTO IoJia ¢
MOMOIIBI0 00X0/1a rpada B «TIIyOUHY».

6.5.6 UeTblpe TpaMBalHBIX MapIIpyTa ropoja MPEACTaBICHbl CTPYKTYpOW THUMA
rpad. Y3Ibl CTPYKTYPBI COOTBETCTBYIOT OCTAHOBKAM TPaMBAWHBIX MapuIpyTOB U
JIOTIOJIHUTENBHO BKJIIOYAIOT Ha3BAHUE OCTAHOBOK. J[J1 ABYX Ha3BaHHMI OCTAHOBOK,
BBEJCHHBIX B PEXKUME JUAJIOTa, HAUTH MUHUMAJIbHBIA MapHIpyT NEPEMELIECHUS OT
MEPBOM OCTAHOBKH JI0 BTOPOil (II0 MUHUMAJIBHON CyMME PacCTOSIHUI TPOMICHHBIX
OCTaHOBOK).

6.5.7 I'eHeanoruueckoe AepeBO HEKOTOPOTO pojia MpecTaBieHo rpadom He Oosiee
14 BepumnH. ¥Y3en KaxaoW BepIIMHbI rpada JOMOJHUTEIBHO BKIIOYAET HMS
npexacraBuTenss poja. OpraHu3oBaTh MOUCK HauOOJiee YacTO BCTPEUAIOIIETOCs
MYCKOT'O U )KEHCKOTO UMEHHU.

6.5.8 Uerblpe TpaMmBalHBIX MapLIpyTa ropofa IMPEACTaBICHbl CTPYKTYpOM THUNA
rpad. Y31l CTPYKTYphl COOTBETCTBYIOT OCTAHOBKAM TPaMBaWHBIX MaplIPyTOB U



JOTIOJIHUTENBHO BKJIKOYAIOT HA3BAHUE OCTAHOBOK. [[7151 IBYX Ha3BaHUW OCTaHOBOK,
BBEJCHHBIX B PEXKUME JUAJIOTa, HAUTH MUHUMAJILHBIA MapHIpyT NEepEMENICHUS OT
MEePBOM OCTAHOBKU J0 BTOPOH (110 KOJIMYECTBY MPOUICHHBIX OCTAHOBOK).

6.5.9 I'eneanornyeckoe aepeBO HEKOTOPOTO POJIa MpeaCTaBiIeHO TpadoM He Ooee
15 BepunH. Y3en Kaka0il BepIIMHBI Tpada AONOJHUTENBHO BKIOYAET OCHOBHOMN
BUJI ISATEITLHOCTH NIPEICTABUTEIS pOAa U BpeMs ero paboThI TI0 3TOH Mpodeccumu.
Oprann3oBaTh MOUCK MPOodeccuu ¢ MaKCUMaIbHBIM BpeMEHEM PaOOoThI.

6.5.10 Yetslpe TpamMBaliHBIX MaplipyTa ropojia MPEeACTaBICHbI CTPYKTYpOM TUNa
rpad. Y31bel CTPYKTYpPBhl COOTBETCTBYIOT OCTAHOBKAaM TpaMBalHBIX MapIIpyTOB U
JIOTIOJIHUTENBHO BKJIFOYAIOT Ha3BaHUE OCTaHOBOK. HareuaTaTs Ha3BaHUsI OCTAHOBOK
ropojia B TIOpsAJKE YyOBIBaHHUS 4YHCIAa MApUIPYTOB, MPOXOISAIIMX Yepe3 OTU
OCTAHOBKH.

6.5.11 Nepapxuueckas CTpyKTypa KaTanoroB aucka C KOMIIbIOTEpA MPEICTABICHA
CTPYKTYpOoil Tuma rpad, y3JIbl KOTOPOTO COOTBETCTBYIOT MarlkaM KaTajora H
JOTIOJTHUTENBHO BKJIIOYAIOT Ha3BaHWe Manok. OnpenenanTs, €CTh M Ha JUCKE
OJIMHAKOBbIe Tarnku. Hamewatatb UX M OTOOpa3uTh MyTh K HUM OT KOPHEBOTO
KaTajora.

6.5.12 Co3nath cBoil rpad He MeHee 10 BepIIMH, Y3716l KOTOPOTO JIONOJHUTEIBHO
BKJIFOYAIOT CUMBOJIbHOE MoJ1e. Pa3paborars anroputm o0xona rpada B «rIIryOMHY»
TOJIBKO MO0 «IJacHbIM» BeplIMHAM rpada(I0MoJIHUTEIEHOE CHUMBOJIBHOE II0JIE
COJIEPKUT TJIACHBII» CUMBOJI).

6.5.13. Uepapxuyeckas CTpyKTypa Katajoros aucka C KOMIbIOTEPA MPEICTABICHA
CTPYKTYypOil Tuma rpad, y3JIbl KOTOPOTO COOTBETCTBYIOT TMarkaM KaTajora H
JIOTIOJIHUTENIBHO BKJIFOUAIOT Ha3BaHUE Manok. OnpenenuTh, CKOJIbKO pa3 Ha AUCKE
BCTpeUaeTcs nanka ¢ HazsanueM (Games.

6.5.14 Co3znath cBoii rpad He MeHnee 10 BepIIuH, Y376l KOTOPOTO JTOMOJIHUTEIHHO
BKJIIOUYAIOT CUMBOJIBHOE T0J1e. PazpaboTaTh anroputm 06xoja rpada B «riyouHy»
TOJIBKO IO «COTJIACHBIM» BeplIMHaM rpada (IOMOJHUTENIBHOE CUMBOJIBHOE MOJIE
COJIEPKUT «COTIACHBIN» CUMBOJ).

6.5.15 Cxemy aBTOOYCHBIX MapIIPyTOB paiioHa 00JaCTH MPEICTaBUTh CTPYKTYPOI
tumna rpag (He menee 10 BepuIMH). Y31bl CTPYKTYpPbl COOTBETCTBYIOT Ha3BaHUSIM
noceyikoB paiona. [IpegycMoTpeTs mpocMOTp HOMEPOB MapIIPYTOB MO HA3BAHUIO
OCTaHOBKHM. JlJi1 Ha3BaHMs TMOCENKAa, BBEICHHOIO B PEXHME AHalora, HalTH
MUHHUMAJIbHBIA MapUIPyT NEPEMELICHUS] OT PAlOHHOTO LIEHTPA 10 3TOr0 MOCENKa
(MO0 MUHUMAJIBHOW CYMMe€ PacCTOSIHUIM MPOMIEHHBIX OCTAHOBOK).

6.5.16  BopompoBojgHass ~ ceTb  MHKpOpailoHa  TopojJa  MOpeAcTaBlieHA
OpUEHTHUPOBaHHBIM TpadoM He MeHee 15 BepmuH, a OyrW — TPOIMYCKHOMN
CIIOCOOHOCTH y4yacTKa CeTH (KOJMYECTBO BOJBI, IOJaBAaEMOE B CEKYHIY).
OnpenenuTh Kakoe MaKCUMaJIbHOE KOJIMYECTBO BOJbI MOYKHO MOJIaBaTh B Y3JIbl A,
B u C u3 Hekoroporo y3na X. 3HaueHue BceX y3JI0B 33Jal0TCS B PEKUME TUAJIOTA.
Hcnonb3oBaTh pPaBHOMEPHOE paclpeiesieHHe TMOJaBaeMOM  BOJbI  MEXAY
MPUHUMAIOIIMMHU Y3JIaMH (€CJIH 3TO MOTYT 00ECIIeUUTh MOBOISIINEC TyTH).

6.5.17 Co3natb cBoii rpad He meHee 10 BepIimH, y3JIbl KOTOPOTO COOTBETCTBYIOT
HEKOTOPOH 3JIEKTPOHHON cxeMe 0e3 aKTUBHBIX 2JieMeHTOB. HailTu conmpoTuBieHue



Heneil Mexay ys3JdamMM CXEMbl, 33aJaHHBIMU B pEXHUME Auanora (y4uTbIBaTh
napajuieIbHOE U MOCJIEI0BATEIbHOE COEJUHEHUE CXEMBI).

6.5.18 JlabupunaT TpencraBieH rpadoM HEe MeHee 16 BEpIIUH, TJAE BEPUIUHBI
COOTBETCTBYIOT NEPEKPECTKAM WJIM TyNuKam. M3BECTHBI y3/bl BXOJAa M BBIXOJA
nabupuHTa. HaliTh MUHUMAJIBHBIN MapIIpyT IPOXO0KIECHUS JaOUPUHTA.

6.5.19 Yetslpe TpaMBailHBIX MapuipyTa ropoja MpeACTaBICHbl CTPYKTypOW THUMa
rpad. Y3ibl CTPYKTYpbl COOTBETCTBYIOT OCTAHOBKaM TpPaMBaHBIX MapuIPyTOB U
JIOTIOJIHUTENBHO BKJIFOYAKOT Ha3BaHUE OCTAHOBOK. {1 IByX Ha3BaHUI OCTaHOBOK,
BBEJICHHBIX B PEXKUME HUAJIOra, HAMTH MUHUMAJIBHBIA MapIIPyT NEPEMEIICHUS OT
NEPBOM OCTAaHOBKHU JI0 BTOPOM (IO KOJMYECTBY COBEPIIAEMBIX MEPECATOK, HO HE
KOJIMYECTBY OCTaHOBOK). HameuaTtaTh myTh nepemeIieHus ¢ yKka3aHueM Ha3BaHUMN
OCTaHOBOK M HOMEPOB MAapUIPyTOB TPaMBaeB, Ha KOTOPbIE HEOOXOAUMO CaTUTCS
WJIM TIEPECaKUBATHCSL.

6.5.20 YersIlpe TpamMBalHBIX MaplipyTa ropoja IMPEACTABICHB CTPYKTYpOM THIA
rpad. Y3ibl CTPYKTYpbl COOTBETCTBYIOT OCTAHOBKAM TpPaMBaWHBIX MaplIpyTOB U
JOTIOJTHUTENBHO BKIIFOYAIOT Ha3BaHUE OCTAHOBOK. {71l IByX Ha3BaHUU OCTaHOBOK,
BBEJICHHBIX B PEXKUME JIMAJIOra, HATH MUHUMAJIbHBIA MaplIpyT NEPEMEIICHUS OT
MEepBOM OCTAHOBKU JI0 BTOPOMl (MO KOJIMYECTBY OCTaHOBOK). HamewartaTh myTh
NepEMENICHHMS ¢ YKa3aHUEM Ha3BaHUI OCTAHOBOK M1 HOMEPOB MapIIpyTOB TPAMBAEB,
Ha KOTOpbIE HEOOXOIMMO CaJAUTCS WM NIEPECAKUBATHCS.

6.6 KonrpouabHbie Bonpocs! Ajs 3amuThl oTyeta Ha CPCII

6.6.1 [lonsitue rpada. [Ipumepsi.

6.6.2 Ilonstue nnuuaeHTHocTu. [Ipumep.

6.6.3 ITonsatue cmexuoctu. [Ipumep.

6.6.4 Ilonstue myTtu rpada. Kakoii myts rpada nazeiaercs npoctbim? [Ipumep.
6.6.5 Kakoii rpa¢ Ha3biBaeTcs cBsizaHHbIM? [Ipumep.

6.6.6 Kak B mamsitt 9BM MOXHO pa3MecTUTh HHPOPMALIHIO O rpade?

6.6.7 O0BsicHuTe npencrarieHue rpada B namsatu OBM B BUjie CIUCKOB CMEKHBIX
BEPIIMH.

6.6.8 ANTOPUTM NOMCKAa MUHUMAJIbHBIX PACCTOSIHUI MEX/ly BEpIIMHAMMU rpada.
6.6.9 AnropuT™M HaxXOXAECHUS MHUHUMAIBHBIX MapUIpyTOB MEXKIY BEpPIIMHAMHA
rpada. 6.6.10 Anroputm 06xoma rpada B «rIyOuHy».

6.6.11 Anroputm 06xoza rpada B «IIHPUHY.

6.6.12 AIropuT™ MOCTPOCHUSI «CTATUBAIOIINX» JIEPEBbEB rpada.

6.6.13 Anropur™M HaxoXXJIE€HHsS BCEX MAapLIPyTOB MEXIy JABYMs 3aJaHHBIMH
BepImHamu rpada.

6.6.14 3auem B anropuUTME TTOUCKA BCEX ITUKIIOB Tpada mMpOCMOTPEHHBIM BEPIITTHAM
rpada «BO3BpaIllaeTCs» CBOMCTBO HOBOW BEPIIHHBI?

6.6.15 OOBsICHUTE CTPYKTYpPY CTEKa, KOTOpasi UCIOIb3YETCs B aJlfTOPUTME TIOMCKA
BCEX MapIIPyTOB rpada Mexay ABYMs 3aJJaHHBIMHU BEPILIUHAM.



7 CIMCOK pEeKOMEHIYEMOM JIUTEPATyPhl
7.1. OcHOBHas nuTEpaTypa

7.1.1 IlpeseHTanuu JEKUUA MO JUCHUUIUIUHE «AJTOPUTMHU3AIMS M OCHOBBI
MPOrpaMMUPOBAHUS IS CTYJeHTOB crenranbHoctu SB070400 — cmotpu mopTan
kadeapet UC http : \\ www.do.ektu.kz

7.1.2 B.B. ®aponoB Co3znanue mnpuiioxkeHuid ¢ momoimisio C#  PykoBoJCTBO
nporpammucTa. - M.: “Okcemo”, 2008r.

7.1.3 T.A. IlaBnoBckas C#, [lporpammupoBaHue Ha S3bIKE BBICOKOTO YPOBHSI.
VYuebnuk nins By3os, CII06,: ITutep, 2009r.

7.1.4 JI. Kuyr. UckycctBo mporpammupoBanus st 9BM. T.3./ CoprupoBka u
nouck / - M.:Mmup,1976.

7.2 JlonoJIHUTEIIbHAS TUTEpATypa

7.2.1 . Honan CTpyKTypHOE IPOrpaMMUPOBAHUE M KOHCTPYHPOBAHHE IIPOTPAMM.
M.: "Mup”, 1989r.

7.2.2 H. Bupt AAropuT™MBbI U CTPYKTYpHI 1aHHbiX. M. U3n-Bo « MUPy, 1989r.

7.2.3 D.Tpoencen C# u mmatrdopma .NET bubmmoreka mporpammmcra, CIIO,:
[Turep, 2007T.


http://www.do.ektu.kz/

