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INTPABUJIA BBIIIOJIHEHU S JIABOPATOPHbBIX PABOT

[lo xypcy wuHQOPMATHKM TPEIYCMOTPEHO  BHINOJIHEHHE  psiaa
nabopaTopHelX paboT. CryneHT o00s3aH Tepe] BBIMOJHEHHEM KakJou
71a0opaTOpHON pabOTBl CaMOCTOSITENIBHO O3HAKOMHTBCS € TEOPETHYCCKHM
MaTepHalioM M IO ee pe3yibTaTaM IpeJoCTaBHTh OT4eT. Bce oT4eTHl o
BBINIOJIHEHUH JTA00PAaTOPHBIX paboT OGOPMIISIOTCS B OTHENBHOW TETPaau.
Jormyckaercs opopMIIITh OTYETHI B IIEYaTHOM BHE Ha JUcTax opmarta A4.

OT4er K 1abopaTOpHBIM paboTaM JTOJDKEH COAEePIKATh:

1. 3aronoBok maboparopHOi pabOTEl — HOMep paboThl, NaHHBIE O
cTyzeHTe, ciioBa «BpimomHenue» u «3amuTa», Ha3BaHWE M 1IENb
paloTHI.

2. Conepxanue pabOThl ¥ MHIVBHIYaJIbHBIC 3a1aHUsL.

3. bnok-cxembl pa3paboTaHHBIX alrOPUTMOB (TIpH O(OPMIICHUH OTYETa B
MEeYaTHOM BHJIEC peKOMEHIyeTcs ncmoib3oate Microsoft Visio).

4. Tekctsl mporpamMm Ha si3bike C/C++.

. Pe3ynpTaThl TeCTHPOBaHHS POTPAMM.

6. BrIBOI O BEITTOTHEHHOI paboTe.

(6}



JIABOPATOPHASA PABOTA Nel

PABOTA B CPEJE MICROSOFT VISUAL STUDIO 2010.
PEAJIMBALIUA HUKIIMYECKUX AJI'OPUTMOB
CPEACTBAMM A3bIKA C/C++

Llenb pabomwl: nonyuuTh HaBBIKM B CO3IaHHH, HACTPOHWKE M OTJIAjKe
KOHCOJIGHBIX TPHJIOKCHHM Ha s3bike mporpammupoBanus C/C++ B cpene
Visual Studio; 03HaKOMUTBCSA C OCHOBHBIMH OHOJHOTEYHBIMH (DYHKIIUSIMU
BBOJIa-BbIBO/IA; TIOJIyYHUTh HABBIKU B COCTABJIECHUH MPOCTENIINX [UKIMIECKIX
ITOPUTMOB U peaM3alliy X cpeacTBamu si3bika C/C++.

KPATKHUE TEOPETUYECKHUE CBEJIEHUSA
Cpena pazpadorku nporpamm Microsoft Visual Studio 2010

Cpena Visual Studio 2010 mo3BossieT paboTaTh ¢ HECKOJBLKUMHU S3bIKAMHU
nporpammupoBaunus, B T.4. 1 ¢ C/C++. Co3naBaeMble TPHIOKCHUS MOTYT
pa3pabaTbhIBaThCs Kak B BHJE HEyIpaBisieMoro koaa s miardopmber Win32,
Tak ¥ ynpaeisieMoro i miatdopmer (Net. Jlanee paccMoTpuM mporiecc
CO3JIaHUS U HACTPONKHU KOHCOIbHOTO npunoxenust Win32 ua si3pike C/C++.

Co3nanue pemeHust

ITocne 3amycka cpeasl Ha 9KpaHe MOABIAETCS €€ TIIaBHOE OKHO, B KOTOPOM
00BIYHO OTOOpPaXKaeTCs CTapTOBas CTPAaHUIA, Kak Ha puc. 1.1.
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Puc. 1.1. Oxno cpept paspa6orku nporpamm Visual Studio 2010

OKHO CO/EPXHT 3arojlOBOK, MEHIO, IaHEJIb WHCTPYMEHTOB, CTPOKY
COCTOSIHUSI, @ TaK)Ke HECKOJBKO JOYEPHHX OKOH, Takux Kak Obospesamens
peuienuti, pacrioJ0XEHHBIN ¢ JIeBOI CTOpoHBI OkHa (puc. 1.1). B 3aBucumoctn
OT HACTPOEK CpeIbl W IMOXEIAHMIl MONB30BaTeNs PACIONOKCHHE H COCTaB
JNOYCPHUX OKOH MOXET OTJIMYAThCS OT IPEACTABICHHOTO Ha PHUCYHKE
BapuaHTta. CTapToBasi CTpaHHULA, KOTOPYIO MOKHO OTKJIIOUUTH B HACTPOHKax
cpenst (Cepsuc |Ilapamempyl), CORSPKUT CCBUIKH CO3OAHHS W OTKPBITHS
MIPOEKTOB, OTKPBITUS NOCIECIHUX CO3JaHHBIX IPOEKTOB, a TaKKe 3allycKa
o0y4aromux 1 CpaBovHbIX pecypcos Microsoft.

JIist co3anusi KOHCOJIBHOTO TIPHJIOKEHHUST MOKHO IIEJIKHYTh O CCBUIKE
Co30amb npoexm CTapTOBOI CTPAHUIIBI WIIU BHITIOJIHUTE KOMaHly MeHI0 Daiin
| Cozoamv | Ilpoexm. Ha »dkpaHe TOSBUTCS JTHAJIOTOBOC OKHO
(puc. 1.2), B KOTOpOM MOXHO BBIOPATh OAMH U3 IpeAIaraeMbIX MaOJI0HOB IS
Oyayuiero npwiokeHus. B neBoil manenu paseepHem y3en Visual C++, a
3aTeM B CpEIOHEH 4YacTH OKHa BbIOepeM HYHKT KoHconbHoe npunodcenue
Win32. Beibop B mosne co crrckoM Bepcuu mnardopmet .Net Framework we
HMMEET 3HAYCHUsI, T.K. TIPHIOKEHHEe co3aaeTcs amst miathopmer Win32. lanee
B 110J1e /M B HUOKHEH 4acTH OKHa HEOOXOIMMO BBECTH MMs HOBOTO IIPOCKTA,
B COCTaBE KOTOPOI'O MOXKHO HCIIOJIB30BaTh KaK JIATHHHUILY, TaK U KUPUILTHLLY
(Hampumep, «MoW TpoeKT»). OJHOBPEMEHHO aBTOMATHYECKU 3aIONHACTCS
none Mmsa pewenus. B none co cnuckoMm PacnonosiceHue MOXHO yKa3aTbh
KaTajor pasMeleHus npoekra. Ecnu ycraHoButh dnaxokx Cozdams kamanoz
07151 peuienust, TO B yKa3aHHOM MecTe OyJIeT Co3/[aHa HOBasl Marnka ¢ UIMEeHEM,
COBINAJAIONINM ¢ UMeHeM peuienus. Haxxatne OK 3akpbIBaeT 3TO OKHO U
3amyckaet okHo Macmepa npunosicenuit Win32.

Tlocaegme wiabnomu NET Frameworkd _+ | Copruposame o Nlo ywoarawe x
[ ————
Koncommoe npwaccere Wind2 Visual Coe
. st .
‘ L Sr———e Visual G
g
B pcecrvin
0| Mpoest ATL
MB gsncrecs 0L MFC
Eel
Tosse npoectat T8 Mewnoesme Windows Forms Visual Cos
"] Mycrod npoent CLR Visoal oo
b~ |
T Gwenmorexa enaccon Visuat G+
ST Swbnmorecs snewentos yopstnenws Windows Forms Vil Coe
o o npoe]
Pacnonoenme: F\mom aokymentbilvisusl studio 2010\Projects - Ofs0p.s
Vs peusenina MOR NpoexT 7 COMATY KATANOT AR8 PELLAHIA
Lganume & cncreny yRpasnes bepcuinm
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Puc. 1.2. nanorosoe okHo Cozdame npoexm

B nepBom okxne Macrtepa HaxkMeMm KkHoONKy /[lanee. Bo BTOpoM OKHE
(puc. 1.3) ycraHaBnMBarOTCA mapameTpbl  OyIyIIero IMpHIIOKEHHUS.
Ilepexmouarens Tun npunoscenus OCTaBUM B moJjiokeHUUM KowconvHoe
npunosicenue. Jlanee cauMeM naxxox [Ipedsapumensho cKOMNUIUPOBAHHDIL
3a201060k W ycTaHoBUM (naxok [lycmoii npoexm. Takue mnapameTpsl
O3HAYalOT, 4YTO IMPWIOKCHNWE TIIOJHOCTBIO OyOeT COo37aBaThCid CAMUM
nporpaMMucToM. Temepp HaxmeM KHONKY [omogo. IIpoekTr ¢ umeHeMm
MOl npoexm CO311aH.

Macrep npuacskerwi Win32 - o npoexT [

—
_—— MapameTpol NpHACHEHS

Ofizop Tun pwnREsAR: /l0BaBTs OBlLME daiink saronoKa Ana:
MapaneTpbl NPHADHKEHNA Tpunoetine Windows
® KonconsHoe npinoxeriie
BubgroTera DLL
Crathieckan BubnioTexa
RonomwTensrioie napaneTpo:
] Nycroii npoex

<raa roroso ] [_omena

Puc. 1.3. JuanoroBoe okHo Mactepa npmiioxernit Win32

B cpene Visual Studio mpoekt Bcerga co3maercst B COCTABE peuieHis,
KOTOPOE MOXKET COAEp)KaTh HECKOIBKO NMPOEKTOB (B HAIIEM ciyyae OfuH). B
CBOIO OYepeib MPOEKT MOXKET OOBEANHITh HECKOJIBKO JIOTHYECKH CBSI3aHHBIX
(haiiI0B ¢ UCXOJHBIM KOJIOM, HACTPOHKAMU KOHPUTYpAIHH, PECYPCAMH U T.JI.
Ecnu nepeliTu B manky, CoepKallyro CO3JJaHHBIN MMPOEKT, TO MBI YBUJIUM TaM
psn ¢aitnos:

— moti npoexm.sln — (aiin pemeHus A co3gaHHOW mporpammbl. Ecim
BBITTOJIHUTH JBOMHOM MIETYOK HA 3TOM (paiiine, TO IPOU30HAET 3aIryCcK
CpeIbl C OTKPHITHEM JAHHOTO PEIICHHS.

— Mot npoexm.suo — (pal HACTPOEK cpelbl MpU padoTe ¢ IaHHBIM
pelIeHrEM.

— mou npoexm.sdf — CONEPXHUT NaHHBIC, HEOOXOMUMBIC IS PabOTHI
koMmrionenTa cpest Intellisence.

Tarxoke B cocTaBe Karanora ¢ pelieHHeM HMEETCs MOJKATaJlor MPOeKTa,

KOTOPBIN TaK)Ke HA3bIBACTCS MOU NPOEKM W COASPIKUT Takue (paitmbl:

—  mou npoexm.vcxproj — dain mpoekra. 3amyck 3Toro Qaiina Takxke

MPUBEIET K CTAPTY CPEIbl U OTKPHITHIO PELICHHUS.
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— Mot mnpoexm.vcexproj.filters — (¢aitn ¢ omucaHueMm (QUIBTPOB,
ucnonb3yeMbix Obo3pesamenem peuiteHuss Uil OTOOPAKEHHS Pa3HBIX
rpynm (Gaiios penieHus.

—  MOU npoekm.vexproj.user — (haii moJap30BaTeIbCKUX HACTPOEK.

B pmanpHeWmeM B 3TOM e Kartamore OyneT pasMermarscs ¢aitm c
HCXOAHBIM TEKCTOM IporpaMMmbl. Kpome Toro, B mamke ¢ penieHueM OyayT
CO3MaHbl Jpyrue MOAKATAIOrH, O Ha3sHAYCHHH KOTOPBIX OyIeT paccKka3aHo
HIDKE.

CocTaB CO3IaHHOTO B BHJIE ITYCTOrO IPOEKTa PELICHHS OTOOpakaercs B
Obospesamene pewenus (puc. 1.4) B Bune Habopa Mmamnok.

50 Mo npoexT - Microsoft Visual Studio (Agmunwcrpatop) |

Dain [paeka Bug [Mpoext [loctpoenwe Otnagka
(G- E- S| 4B - -3

Ofospesatent pewennii 1

b 4

j Pewwenue "moid npoext” (npoel

4 7] moii npoexr
[z BHELWIHME 3aBMCHMOCTI
3 3aronceouneie paiine
[J ®aiinel nexogrore koaa

3 @aiine pecypcos

Puc. 1.4. Ctpyxrypa pemenus

[Nanka Buewnue 3asucumocmu 0ToOpakaeT Qaitisl, He 100aBICHHBIC SBHO
B TPOCKT, HO WCIOJB3YIOMmHKecs B (paimax HCXOAHOTO KOJa, HAmpuMep
BKJIFOUCHHBIE TIPH IOMOIIH JupekTuBbl #include. OcranbHble MAKu COAEPKAT
COOTBETCTBCHHO HMCIOIIUECS B MPOCEKTE 3aroJIOBOYHBIC (ailirel, Qaiiipl
HCXOJIHOTO KOJIa M PECYPCOB.

Co31aHHBI TPOEKT TOKa HE COACPKHUT HU OFHOTrO (aiina ¢ MCXOIHBIM
konoM. Jlyist ero mo0OaBieHHss MOXHO LIENKHYTh IPaBOM KHOMKOM MBIIIM Ha
nanke Dailibl UCXOOH020 KOOa W BbIOpaTh KOoMaHibl /Jobasums, Cozoamo
anemenm (puc. 1.5).

O6ospesarens pewenwii = § X
=

3 Pewewe ‘uod npoesr” (npoe

> Cosgams snessenr CtrieShiftA

Bupesars CtrieX Hossiit punstp

Kerwpoears CtrisC Knace

=

CuleShifteX i Cuiecreyrouseh snement Shite Alt-A

=

3 Pecype

X Yaanurs el
Mepemencasry ]

2 Ceoficraa

Puc. 1.5. JlobaBnenue B mpoekT (aiina ¢ UCXOAHBIM KOJJOM
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B gmamoroBom oxue (puc. 1.6) BblOepeM THI 3JieMEHTa —
@aiin C++ (.cpp) u B mone Mwms BBegeM Ha3BaHue Oynyuiero aiina,
HanpuMep Main. Ecmu He yka3plBaTh pacIIMPEHHE, TO aBTOMAaTHYECKH K
uMeHH (Qaina poGaBurcs .CPP. MOKHO Takke BpYYHYIO J0O0aBIATH
pacmmpeHue .C, KOTOpoe OyAeT IOKa3bIBaTh KOMIIMIIATOPY, dYTO (aiin
comepxuT Koj Ha «umctoM Cx». OmHaKo ecii Takas Iporpamma Oyzner
cozepkatb odneMeHTHl s3bika C++, To KoMmuiasTop OyZeT BBIJaBaTh
coOOIIeHNe O HAIWYAM CHHTaKCH4YecKuX omuOok. Ilockompky Hamm
MIPOTPaMMBbl TIOTEHIHAIFHO MOTYT COJEp)KaTh HEKOTOPBIE CPEACTBA SI3BIKA
C++, To OyzieM oCTaBIIATH 34€Ch U B JaIbHEHIIIEM pacIMpEeHNUE, IPEAIaracMoe
10 YMOJIYaHUIO, TO €CTh .CPP.

Copraporars e (1o wenaarine

Puc. 1.6. [Inanorosoe okHO /[obasnenue 108020 dnemenma

IMocne Haxatust KHONIKK J[oOasumsb TOSBISETCS OKHO peJakTopa Kojaa C
€IMHCTBEHHOU BKJIa/IKO# main.cpp (puc. 1.7). B nanpHeiieM B 3aBUCUMOCTH
OT JIeficTBUI MOJB30BATENS M PEXUMOB PabOTHI CPebl B PEIAaKTOPE MOTYT
OTKPBIBATECSI B OT/AEIBHBIX BKJIAJAKaX U Apyrue (aiipl. 3aKpbITh BKIAAKY C
(haiiloM MOXXHO IIEJIKHYB T10 KHOIKE 3aKPbITHSl Ha SIpJbIKEe BKIAIAKH. J{ist
OTKPBITUS B pEJaKTOpe Koja Kakoro-anoo (aina mpoekTa JOCTaTOYHO
JIBaXK/IBI IIETTKHYTh Ha HEM B OkHe O6o3pesamelisi peutenuil.

B cocraB pemeHns MOXHO 100aBIATH M HOBBIE MPOEKTHL. [l 3TOTrO
MOKHO WIETKHYTh B OO03pesamene peuienuii IPaBOH KHOIKOI Ha CTpPOKeE ¢
Ha3BaHMWEM pEUIeHUs W BBIOpaTh KoMaHisl /Jobasumsb, Cozdams npoexm.
JanpHelmue nOeHCTBUA C CO3AAHHBIM MPOEKTOM aHAJIOTHUYHBI TEM, YTO
paccMarpuBaiuch paHee. 13 HECKOIBKUX MPOEKTOB B COCTABE PELICHHUS IO
YMOJIYaHHUIO TOJILKO OJIMH B JJaHHBI MOMEHT OyJeT 3amyckaeMbIM. UTOOBI
Ha3HAYMTh 3aIyCKaeMbIM JIPYyrod NMpOeKT HYX)HO B OOo3pesamene peuteHuil
MpaBOi KHONKOW IIENKHYTh Ha €ro HWMeHH u BeIOpate Hasnauumo
3anycKaemviM nPoOeKmoM.
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Eciu HeoOX0MMO TpeKpaTuTh paboTy ¢ TEKYIIUM PEIICHUEM, TO MOXKHO
BBINMOJIHUTE KOMaHAy @aiin | 3akpvimv peuieHue WA  OTKPBITH APYroe
pentenue komanaou @aiin | Omxpvims.

OBospesarent peweHuii

=@z

MRl mzincpp X

(FnoBanswan onacts)

o Petwieue "uoii npoet” (npoel
4 (7 moii npoext
A Brewnne sapucuocrn
[ 3aronosounbie paitns
4 [ Gaiinet veogHoro xoga
&) main.cpp
(3 @aiinei pecypcoe

00% -

Puc. 1.7. OkHo penakropa koaa

Teneps npousseneM HaCTPOUKY CBOMCTB CO3JaHHOIO MPOEKTa. [l 3T0ro0
MO>KHO BBITIONIHUTH KOMaHIy MeHto [Ipoexm | Ceoticmea vnu Haxath Alt+F7.
B neBoit wactu mmanoroBoro okHa (puc. 1.8) packpoem y3zen Ceoiicmea
kongueypayuu. KoHQuUTypamuu  TpOeKTa  ONPENEISIIOT  IapaMeTpsl
KOMITOHOBKH TIPMJIOXKEHUS U CBOICTBA yCTaHABIMBAIOTCS TS KQXKI0H N3 HAX
oTaenpHO. M3HaganbHO KaXKAbIi MpoekT B pemeHnu Visual Studio nmeer nse
koHpurypaunu — Debug (Otnanxa) u Release (Boimyck). Kaxxnas u3 Hux
cozfaercs (aBTOMaTW4ecKd) B OTAENBHOM Kartayore. IIpm mcronbp3oBaHUM
koHurypanuu Debug Gyner co3maBaThCsl OTIIAIOYHAS] BEPCHS MPOEKTA, C
MOMOIIIBI0 KOTOPOH MOYKHO OCYIIECTBJIATH OTJIAKYy Ha YPOBHE HMCXOJHOTO
koma. Konduryparnus Release npennasnauena ajissi OKOHYATENLHON COOPKU
npuiiokeHus. B Hell oTcyTcTBYeT oTiiaiouHas nH(popManus U IpHu co3aHun
BBIXOJHOTO (haiita (C pacuMpeHHeM .EXE) KOMIHISIUS MPOUCXOIUT C
BKJIFOYEHHBIM PEXHMMOM ONTUMH3AIMH KO, YTO YMEHbIIAET ero oobeM (1o
cpaBHeHHUIO ¢ KoHurypauumeid Debug). [ns npuMepa HACTPOUM HEKOTOpBIS
CBOMCTBa akTUBHOM KoH(puUrypanuu Debug.

IMocne packpeitust y3na Ceoucmeéa Kou@uzypayuu BbIOEpEM ITyHKT
Obwue. YcTaHOBUM CcBOWCTBO Habop cumeonos B 3HaueHue Mcnoavsosams
MH0206atiMo8yI0 KoOupoeKy. JJaHHOe CBOWCTBO 03HAYAET, YTO MO YMOIYAHHIO
B IIporpaMme OyayT HCIIOJb30BaThCS CTPOKH M CTPOKOBBIE KOHCTAHTHI B
onHoOaitroBoit kommpoBke ANSI u  coorBercTByrompe GYHKIHHA HX
00paboTKH.
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VY mpoekta M ero KOH(Urypauuid HMEeTcs MHOIO JpyruX CBOMCTB.
Hampumep, packpsiB y3en C/C++ u BbIOpaB MyHKT /JOnonHUmMENbHO, MOKHO
YCTaHOBUTh 3HAaueHHe cBoilcTBa Komnunuposams kak. ITO CBOUCTBO
MO3BOJISIET ~ NPHHYJUTENBHO  YCTAHOBHTH  [ApaMeTphl  KOMIHMJISILUU
HE3aBUCHMO OT pacmmpeHus ¢aitma wncxomHoro koma. CBOHCTBO
Komanonaa cmpoka TO3BONSET YBHIETh C KaKUMH IapaMeTpamu Oyner
3aIrycKarhesi Kommatop cpenst (Cl.exe). OqHako MBI OCTaBHM 3TH CBOICTBA
6e3 nsmeHeHus u HaxmeM OK.

Crpamnus ceoRcra od npoeet [

Kevdurypaws: | Acrussas (Debug) +| Masrgopus: | Acrusnan (Win32) =| | Ascnerep conpurypaus.

PR — .
NET Frameork n ceamen| | Tun carcpurypops Npusomesme Lexe)

4 Caoiicrna wondurypaum e Heranssosars <rangsprce Gumworens Windows

B wcnamaosama ATL

[ —— =

Moatepixs ofuienssmorch cpeas sunonmemns ( bes nossesiwmm CLR-coeas
Oy Bced ngorpamIb Be ormunnau sce nporpams

SiSolubonDi$iCanfigursbonl,
SiConfiguration)
[e—— SiProjeciame)

Kanewioe pacumpenme .

Hactpamesemsii 37an noct

PACLINDENIS A1 y48NEHHA IEH GUICTE "t ob " e e A
Bailn wyprana nocTposA SntDie)\S(MsBuskiProjecthlamel log
Hatop wicTpyenton nasThopme ot

' Hafiop cusnoncn !
Vieaseimaer, KaKeil HBOD SHAEDE CAERYET IWERSGESTS KOMIHARTOY; SKTYANRIO AEH NOKS T3S

oK Omaesia | [ Mpugsessrs

Puc. 1.8. [lnanoroBoe OKHO ONpEEIeHUs] CBOMCTB POEKTa
Pepakrop koaa

Cpena Visual Studio BkirodaeT B ce0s ymoOHBIN pemakTop Uil Habopa
HCXOJHOTO TeKCTa mporpammbl. [lepedncinM HEKOTOpbBIE —IOJIE3HBIE
BO3MOXHOCTH PeIaKTopa Koja:

— TOJCBETKA CIIYy)KEOHBIX CJIOB SI3bIKA 1 KOMMEHTapHEB;

— paz0bueHHe KoJa Ha JIOTMYECKUe TpyMIbl. Pegakrop aBToMaTHYecKd

o0beauHsIeT parMeHThl KoJa B TPYIIbI, KOTOPbIE MOXHO CBEPHYTh
WJIN Pa3BEPHYTh BOCIIOIB30BABILIICH 3HAYKAMH C CHMBOJIAMH «-» U «+»
cineBa oT koza (puc. 1.9). [lpumepom Taknx JOTHUECKHX TPYI KOJA
MOXeET OBbITh OJIOK KOMMEHTapHeB HJIM COCTaBHOW OIlepaTop TeJa
GyHKIHYT;

— QaBTOMAaTHYECKOE CO3JaHHE OTCTYNOB B Koje. [l ymydmeHus
yuTaOeNIbHOCTH  TEKCTa IPOTPaMMbl  PEaKTOp aBTOMAaTHYECKH
JN00aBIsIeT OTCTYNBl TPU BBOJE COAEPKHMOIO COCTaBHOTO U
HEKOTOPbIX  JAPYrHX  omepatopoB.  Takke  aBTOMaTHYECKU
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YCTAHABJIUBAIOTCS MO3MIMHM CAMHX OTKPBIBAIOLICH U 3aKPBIBAIOIICH
(UrypHBIX CKOOOK (C OJJMHAKOBBIM OTCTYIIOM);

— ymOoOHOE TMEepeMEIICHHEe MEXIy HayaJloM W KOHIIOM COCTaBHOTO
omeparopa. Ecnu xypcop pacmoyiokeH Ha OTKpBIBAroIeil (GpurypHoit
ckobOke, To mocie Haxxatus Ctrl+] o aBToMaTHYeCKH TIEpeMeIaeTcs Ha
3aKpBIBAIONTYIO CKOOKY;

— JEMOHCTpalusi OTNaJ04HON HH(POPMAIMU: BBIICICHHE B TEKCTE
omrboK, pa3MeleHHe TOUYEK IPePhIBaHMUs, 3aKIa 10K U T.II.

— TOHCK U 3aMeHa (parMeHToB KO/a;

— BBIBOJ HH(MOpMAIHH 00 ONPEIeNICHUN JIEMEHTOB KOa;

— HCIIONB30BaHME TEXHOJIOrMH apTonononHenus IntelliSense.

PaccmoTpum Oosee moipoOHO JIBE MOCIIEIHNUES BOZMOXKHOCTH.

#include <iomanip>
#include <conio.h>
#include <stdi

=i#include <iostreams

using name 3 oy
Sint main() 2 estdio
i
float L] stdinth
FILE *[n] stdio.h

Puc. 1.9. IIpumep npumenenus texnonoruu IntelliSense

I[Ipu pabote c TekcTamMu mporpaMM (B OCOOCHHOCTH OOJNBIINX H
COCTOSIIIMX W3 HECKOJIBKUX MOXyJeH) dacto TpeOyeTcs MOIyqHTh
HaIlOMMHAHUE O TUIIE TOW WIA MHOW IEPEMEHHOM WJIM O TOM, KaK BBITJISIAUT
MNPOTOTHUI (3aroJIOBOK) KakoW-nubo ¢yHkiuu. Camblii IpocToil croco®
NOJyYeHHs] Takod HMHGOPMAalMM — TOABECTH KypCOP MBIIIM K HYXHOMY
NIEMEHTY M JOKIAThCs TOSIBICHUS BCIUIBIBAaIONIEH moacka3ku. Ecnm ke
Tpebyercst uH(GopManus o TOM, B KakoM (aiisie, U B KAKOM MecTe 3Toro Qaina
OTIpeIeNIeH MIEMEHT ITPOrpaMMEI, TO MOXKHO BOCIIONIB30BaThCs BKIAAKONH OKHO
onpedenenusi koda WHPOPMAIMOHHOTO OKHA, pAacIOJI0XEHHOTO  TI0
YMOJYaHHIO B HIDKHEH YacTH OKHa cpelpl NporpaMmupoBaHus. Ecmm
YCTQHOBHUTH KypCOp Ha 3JIEMEHTE IPOrpaMMBbl, TO Yepe3 HECKOIbKO CEKyH]I B
Oxne onpedenenus kooa TIOSIBUTCA TEeKCT (aiina u OyieT BbIIENCHA CTPOKa,
coJieprkamas Hy )kHoe onpenenenue (puc. 1.10).

Oxwo onpegenerns koga - int__cdecl _getch() (conio.h)
_Check_return_opt_ _CRT_INSECURE_DEPRECATE(_cscant,
_Check_return_opt_ _CRT_INSECURE_DEPRECATE( cscanf)
_Check_return_opt_ _CRTIMP int _cdecl _cscanf_s(_]
_Check_return opt_ _CRTIMP int _cdecl _cscanf s 1
TCheck_return_ _CRTINP int _cdecl _getch(void);

“Check_return_ _CRTINP int _cdecl _getche(void);

_Check_return_opt_ _CRTIMP int _cdecl _veprintf(_]
“Check_return_opt_ _CRTIMP int _cdecl _veprintf s

(73 Okro onpeaenering koaa [[=REISTE

Puc. 1.10. OkHo ompeneneHus Koaa
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[lo-gpyromy oTOOpa3uTh OMNpEINeNCHHE 3JEMEHTa MOXKHO, eCid
YCTaHOBHUTH HA HErO Kypcop U Haxkath komOuHauuro kiasum Ctrl+F12. Ecnu
OTpeieNICHIe HAXOMUTCSI B 3TOM ke (aitne, To oHo Oyet BoimeneHo. Eciu B
JIPYroM, TO OH OyAeT OTKPBHIT B OTACNIBHOW BKIAAKE PEIakTopa Kojaa H
Ha3BaHHUE dIIEMEeHTa OyIeT TAK)Ke BBIACICHO.

Texnosorus arogononHerus koza IntelliSense mossosser mporpammucty
He BBOAWTBH IIOJHOCTHIO Ha3BaHWE (YHKIMH WIH 3arojoBOYHOro (aima, a
BBIOpATh WX W3 CHHCKA, CPOPMHUPOBAHHOTO IO MEPBEIM BBEICHHBIM OYKBaM.
Hanpuwmep, ecim ipu Habope IUPEKTUBHI Ipenporeccopa Beectr #include
<, TO PaCKpPOETCsI CIIMCOK BCEX JOCTYITHBIX 3ar0j0BOYHbIX (haiiios (puc. 1.9).
Ecnu BBOJUTH TIEPBbIC CUMBOJIBI HIMEHH, TO KypCOp HAYHET MEPEMEIIATHCS 110
CIIUCKY, CyXas KPYr BO3MOXHBIX BapuaHTOB. J[is BBoga BBIOPAHHOTO
BapuaHTa cieayer Haxath Tab wiu Enter.

Jyist Toro, YTOOBI TOHOCTHIO HE BBOJUTH Ha3BaHHE KAKON-TTHO0 (QYHKIMN
UITH CHMBOJIMYECKO# KOHCTAHTBI MOYKHO BBECTH TIEPBbIC HECKOIBFKO CHMBOJIOB
uvenn u Haxate Ctrl+[lpoben. Byaer mnokasaH COHCOK BO3MOXKHBIX
BapuaHToB. [locie BbIOOpA OJHOTO M3 HHUX W BBOJA OTKPBIBAIOILECH KPYyTIoii
CKOOKH MOSIBUTCSI BCIUTBIBAIOINAS TOICKA3Ka O mapaMeTpax (yHKIUH.

CpencrBa BB0/1a-BbIBO/IA TAHHBIX

ITpexnae, ueM paccMOTPETh MPHUMEPHI MPOCTEHIINX MPOrpaMM, BKparTIle
OCTAaHOBUMCSI Ha TeX CpEJACTBaX BBOJAA-BBIBOAA, KOTOPBIE MOXKHO
UCIIOJIb30BaTh B KOHCOJIbHBIX PUJIOKEHHUSIX.

S3biku C 1 C++ NHIIEHBI BCTPOSHHBIX CPEJICTB BBOAA-BBIBOA, KOTOPBIN
OCYIIECTBIISIETCS. C HOMOIIBIO OMOMMOTeYHbIX GyHKIMHA. S3piky C++ B
HacyeacTBO oT si3bika C JocTanach craHnapTHas OMOIMOTEeKa BBOIA-BBIBOJIA,
NPOTOTHUIBLI (PYHKIME KOTOPOM COIEpKarcs B 3arojoBoYHOM (aiine Stdio.h.
Hdunsa  Toro  d4roObl  Wcmoib3oBaTh  3TH  (QyHKOMM, B Havaie
NpOrpaMMbl  HEOOXOJMMO  pa3MECTHTh  JHUPEKTUBY  Ipenporueccopa
#include <stdio.h>.

BriBecTr nH(pOpPMAINIO B CTAHAAPTHBIN MOTOK BBIBO/A (HA HKPaH) MOXKHO
¢ moMoIei0 QyHKIMH (HOPMATHPOBAHHOTO BeIBOAA Printf, kotopas moxer
UMETh TEPEMEHHOE 4YHCIO TapaMeTpoB. [lepBbIM mapaMeTpoMm sIBISIETCS
yIpaBisifolas CTPOKa, KOTOpash COAEPKHUT KOMIOHEHTHI TPEX THIIOB:
OOBIYHBIE CHMBOJIBI, KOTOPBIE MIPOCTO KOMUPYIOTCS B CTAHAAPTHBIA BHIXOIHOM
NOTOK; clenu(pUKanuy MpeoOpa3oBaHMs, KaxJas W3 KOTOPHIX BBI3BIBAET
BBIBOJI HA DJKpaH OYEpPEIHOr0 apryMeHTa M3 IOCIEAYIOIEero CIINCKa;
YTpaBISIOIIME CUMBOJIbHBIC KOHCTaHTHI. [locie ynpasisioeil CTpokn MOryT
pasMmemaTbes depe3 3aIsTyi0 apryMeHTHI, IPeACTaBIIomue coboil Kakue-
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1mmbo BbIpaXKCHUA. HaanMep, JUIL  BbIBOJAa 3HAYCHHUA HGHO‘II/ICHCHHOﬁ
HepeMCHHOﬁ MOKHO HCIIOJIb30BaTh cnez[y}oumﬁ (bpaFMeHTZ

int a=5;

printf(“a= %d\n”,a);

B pesynpraTe Takoro BhI30Ba (PYHKIMH TEpBBIE TPH CHUMBOJIA
YOpaBIAIONMEH CTpOoKH (BKIIOYas U mpobern) 0e3 M3MEHEHUH BBIBOAATCS HA
9KpaH. 3ateM BMecTo creiudukanun npeodpasoBanus %d BeIBOIHTCS
3HaUYeHHe nepeMeHHoi a. Jlaimee B BBIXOJHOH IIOTOK BBIBOJIUTCS
yIpaBIsonMi cuMBol ‘\N’, 4To oOecreyrBaeT NepPeBOJ Kypcopa B Hadasio
CIEeAYIOLIEH CTPOKH.

Jlist BBOZIA TAHHBIX MOKHO HCIIONB30BaTh QYHKIHIO Scanf, koTopas umeeT
CXOmHBIA Habop mapamMeTpoB. B ympasisromeil cTpoke MOTYT pa3MemaTbest
cnenuuKauy mpeoOpa3oBaHusL, a TAKKe 1 MPOOEITbl U CHMBOIIBI TA0YIIAIHH.
ApryMeHTHI JOJDKHBI OBITh yKa3aTEISIMH Ha IMIEPEMEHHBIC COOTBETCTBYOIINX
TUIOB. [ 3TOrO mepen MMEHEM IepeMEHHOH 3alHChIBACTCS CHMBON &
(omeparust  B3ATHS  aApeca IEPEMEHHOM). Hanpumep, mms  BBoza
[EIOYUCIICHHON W BEHICCTBEHHOH IepeMEHHBIX MOKHO HCIONIB30BaTh
CIeyIONIHA (hparMeHT:

int x;

double y;

scanf (“%d%f”,&x,8&y);

Kpome cranpaptHOit OuONMOTEeKH BBOJa-BbiBoa si3bika C  MOXKHO
UCIIONB30BaTh HMHCTPYMEHTHI CTaHOApTHOH OwmOnmmorekn si3pika C++.
CpencTBa BBOJA-BHIBOJA JUIS KOHCOJNBHBIX TIPHIIOKEHHUH OIHCAaHBI B
3aroioBo4HOM (haitne iostream. J[ist uX HMCIOJB30BaHMS B Hadajle TEKCTa
MPOTPaMMEI pa3MeIaroTCs CIEAYONIHE HHCTPYKIIUH:

#include <iostream>

using namespace std;

B ommune ot 3aronoBouHbIX (aitioB si3pika C, 3aronoBouHbIe (ailibl
cTraHgapTHoi  Oubnumoreku C++ He wuWMewT pacmmpeHus. Bce
UICHTU(QHUKATOPHI CTAaHAAPTHON OMONMOTEKM ONpEeneNeHbl B IMPOCTPAHCTBE
umeH Std. Takoll oIX0/] MO3BOJISIET KCIIOIb30BATh OJHH U TE e Ha3BaHHUS B
pasHbeIx OmOmuortekax. Jlnmsg moctyma K oOBeKTaM HEOOXOIMMO TNepen HX
UMeHaMu pasMmeniath kBanudukatop Std:: (mampumep, std::cout) wnwm
yKa3pIBaTh oreparop USing. Bo BTopoMm ciiydyae HuXe YKa3aHHOI CTPOKH
MOXHO HCIIOJIb30BaTh BCE MMEHa 0e3 KBaIH(UKaTOPOB.

3aronoBouHbIi (ailm  i0Stream comepKUT OIMMCAaHHWE KIACCOB IS
YOpaBIEHUS BBOJOM M BBIBOJOM JAHHBIX, a TakXe OMNpeIeIeHUs
CTAaHIAPTHBIX OOBEKTOB-MIOTOKOB BBOJA C KiIaBHATYphI (CiN) W BBIBOAA Ha
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skpa (cout). Takxe B (aiise onpeneneHsl (IEPErpyKeHbI) st PA3HbIX TUTIOB
JAHHBIX OIlEpallMd IOMCIICHHS B IIOTOK << W YTCHHUSA H3 IIOTOKa >>.
Hampumep, ans BBoAa ¢ KIaBUAaTypbl 3HAUEHHUH ABYX 1IEJBIX NEPEMEHHBIX U
BBIBOJIA UX CYMMBbI MOKHO UCIIOJIb30BaTh CIICAYIONIHNA (hparMeHT:

int x,y;

cout<<’Beeaute ABa 4ucna’<<’\n’;

cin>>x>>y;

cout<<”Cymma 4ncen= “<<x+y<<endl;

B l'IpI/IBe,HeHHOM anMepe JIA nepeBoz[a CTpOKI/I HpI/I BBIBOJIC
I/ICHOJILSyIOTC}I aBa aJIBTepHaTI/IBHBIX BapI/IaHTaZ BBIBO{ CI/IMBOJIBHOI\/'I
KOHCTAHTHI C YIIPABJIAOIINM CHMBOJIOM ‘\N’ HITH IPHMCHEHNE MaHHUITYJISITOPA
endl.

IIpumep cocTaBieHus U OTJIAAKH NPOCTelIeil MporpaMmMbl

Jlst mpuMepa B CO31aHHOM panee (aiiae main.cpp pasMecTuM nporpamMmmy,
KOoTOpast BBIBOJIUT Ha 9KpaH bpazy 30pascmeyii, Mup
(puc. 1.11). IlepBast cTpoka NPOTPaMMBl  COJCPKUT JAUPEKTHBY
OpPEnpoIeccopa, BKIOYAIOIIYID B TEKCT MPOTPaMMbI  COIEPKUMOE
3aronoBouHoro (aitna stdio.h. [lanee mper onpenmenenue ¢yHkumu main,
KOTOpast 00s13aTeNIbHO JJOIDKHA OBITh B IPOTPaMME M C KOTOPOH HAYMHACTCS ee
BeinosHeHue. CornacHo cranaapra C++ yHkuus main qomkHa 6b1Th THA int
U BO3BpAIlaTh CHCTEME 3HAYCHHUS HYJISI B Cliydae YCIEUIHOTO 3aBEepIIEHHUS C
MOMOLIIIBIO OTieparopa:

return 0;

@akTU4ecKkd  KE  JOCTHIKEHUE IIPU  BBINOJIHEHUHM  [IPOTPAMMBI
3aKkpbiBaolield (GUrypHOH CKOOKM JKBUBAJEHTHO NPUMEHEHHIO [AHHOTO
OIIepaTopa, I03TOMY €0 MOXKHO HE YKa3bIBaTh.

| (TnobaneHas obnacTe)

#include <stdio.h>
—lint main()

1
i

printf("3npascTeyii, mupin");

Puc. 1.11. IIpumep mporpammbl
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Jist Toro, 4roOBl 3alycTUTh HAOpaHHYIO NMPOrpaMMy Ha BBINOJHEHHE
MO>KHO HUCIIOJIB30BaTh KoManay Omuaoka | Hauame omnaoky wnu Haxats FS.
Ha skpaHe nosiBUTCSI OKHO, B KOTOPOM OyZ€T CKa3aHo, YTO IPOEKT ycTapen U
HY’KHO BBIIIOJTHUTH €T0 OCTPOEHHE (T.€. KOMITMIISIIHIO X KOMITOHOBKY ). [Tocne
Ha)kaTusi KHONKU /la MOXHO YBWJIETh IIOSBJICHHE CBEICHUI O Xole
HOCTPOCHHSI BO BKJIanke Buigod MHPOPMaMOHHOTO OKkHa. Ecim B Tekcte
OynyT oOHapyXeHBl CHHTaKCHYECKHE OIMMOKH, TO B 3TO OKHO O HHX
BBIBOAATCS COOOIICHUS C yKa3aHHMeM Homepa omuOku. Ecim BbI3BaTh
KOHTEKCTHOE MEHIO COOOIICHUS M BBHIOJHHUTH KOMaHmy Haiimu é xode, TO
Kypcop TIepeMeCcTHTCSI B MECTO, TIe OMIHOKa 0OHapy KeHa.

B Hamem ciygae ommOOK HET M NPOHM3OWAET 3alyCK IIPOrpaMMBI B
KOH(UTypanuun, ycTaHoBIeHHONW mo ymomdanuto (Debug). Ilpu atom okHO
KOHCOJIU OTKPOETCS W TYyT e 3akpoercs. s Toro, 4ToObl BBITOJHUTH
3aJIep>KKy MPOTpaMMBI MOCJIE BHIBOAA M3MEHHM €€ CIISIYIOIIHMM 00pa3oM:

#include <stdio.h>

#include <conio.h>

int main()

{

printf("3gpascTByit, mup\n");
getch();

}

B nmaHHOM ciiydae Mbl JOOABHJIM B HPOrpaMmy BbI30B (GyHKIuH getch,
HPOTOTUII KOTOPOW ompezeneH B ¢aitne conio.h, rme ommcansl ¢yHKIMH
BBO/JIa-BbIBOJIA JIJIsl KOHCOJILHOTO TepMuHaia. JlaHHast hyHKIUS )KIET HaXKaThs
1000 KIaBUILIY U BO3BpaIaeT ee ko. Ilocie moBTOpHOro 3amycka mpoexTa
MBI YBHIUM Pe3yIbTaThl paboTh! GyHKINH BeIBOJA (pHc. 1.12).

B f\Mou gokymenteiVisual Studio 201048
|fpEpTe€ren, buwE

Puc. 1.12. PesynbraT paboThl porpamMMsl

OmHako B OKHE KOHCOJM MBI HE YBUAWM CIOB 30pascmeyil, mup. ITO
TPOUCXOTUT TMOTOMY, YTO TEKCT MPOrpaMMbl ObUT HaOpaH B KOIHPOBKE
win-1251 (komoBas ctpanmma CP1251), a Mo yMoI4aHHiO B OKHE KOHCOJH
ucronb3yercs komopasi crpanuiia CP866. [lns ee m3MeHEHHs HCIIOJb3yeM
¢byukuuro setlocale, kotopast U3MeHsIET Tak HA3BIBAEMYIO CXEMY JIOKATH3AIHH
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WM J0Kkans. Jlokane onpenenser KpomMe KOJUPOBKM CHMBOJIBI BAJIIOTHI,
cucTeMy Mep u apyrue napamerpsl. [Ipototun gyHnkunu onpenenex B daitne
locale.h. ¥V Hee nBa mapamerpa. IlepBbiil OmpenenseT JOKaIU3yeMyrO
KaTeropuio. B nmaHHOM cityyae 3TO KOAMPOBKA CUMBOJIOB, O3TOMY YKaXkKeM
koHctauty LC_CTYPE (moxno Takxke LC_ALL — Bce kareropmm). B
Ka4yecTBe BTOPOro MapameTpa JOJDKHA ObITh yKa3aHa CTPOKa C Ha3BaHHEM
nokamu. B Hamem ciydae 310 RuUSSian wim rus. OIHAKO ITOCKOJBKY
nporpamMma OyAeT BBINOJNHATBHCSA IMOJ YHpaBICHHEM PycUBHIUPOBAHHON
OTEPAIMOHHON CUCTEMBI, TO MOYKHO 3alKcaTh B Ka4eCTBE HA3BaHHS IYCTYIO
CTPOKy. DTO O3HAa4aeT, 4T0 OyAeT NPUMEHEHAa JIOKalb, UCIOJIb3yeMas IO
YMOJIYaHHIO B JIaHHOW cucteme. TakuM oOpa3oM, OKOHYATEIbHBIH BapUaHT
MPOTPAMMBI BBITJISITUT TaK:

#include <stdio.h>

#include <conio.h>

#include <locale.h>

int main()

{
setlocale(LC_CTYPE,"");
printf("3apaBcTByit, Mmup\n");
getch();

}

Terneps paccMOTPUM TaKO€ CPEJICTBO OTIAKH ITPOTrPaMM, KaK IOIIaroBoe
BeimosiHeHne. B Visual Studio wMeercs 1Ba BapuaHTa [OMIArOBOTO
BBITIOJTHEHHST TIPOTPAMMBIL: ¢ 3axomoM BHYTph ¢yHkuumit (F11) u ¢ o6xomom
(F10). Ytobsr He 3ax0anTh BHYTph OHONMHOTEUHBIX (yHKIWMH, Haxkmem F10.
[Janee npu HE0OOXOIUMOCTH ITPOM3BOAUTCS TIOCTPOCHUE U CJIEBA OT MEPBOTO
orepaTopa MosIBIISIETCSI XKeJTasi CTPEJIKa, MOKa3bIBAIOLIAsl TEKYIHHA Oreparop.
Hanee naxaruem kimauind F10 BeimonHsieM cTpoku mporpammser. [lpu
HAJIWYHHM B MPOTpaMMeE TIEPEMEHHBIX MX 3HAYCHHUS MOXKHO OTCJICKHBATH BO
BKJIQJIKaX HMH(OpPMAILMOHHOrO OKHa Buodumvie, Jlokanvnwie, Konmponvhuie
3Havenus 1.

[Mocne BBIMOJIHEHUS TOCIEAHEN CTPOKH B PEJAKTOPE B OTACIBHOM BKJIAAKE
OTKpbIBaeTcs (aiin Crtexe.C, B KOTOPBIM nepenaercst ynpasieHue. JaHHbIN
¢aiin comepxut Qynkuo mMainCRTStartup, koTopas 3amyckaeTcs mepen
GbyHKUIMeW Main u mpeHa3HaYeHA JJI1 MHULHAIU3aIUH OHOTHOTEKH BpEMEHN
BoinojiHeHuss s3pika C — C Run-Time Library (CRT). Ilocne Bbixoma u3
¢byskupr  Main manHas QYHKIHS TakKe TOJDKHA 3aBEPIIUTH CBOIO paboTy.
Jnst Toro 9To0BI HE BBIMOJIHATH €€ OMEPaTopbl IO OTAEIHFHOCTH, MOXHO
Haxath KomOuHarmio wiasum Shift+F11 (mar ¢ Beixomom). pyrum
BapHaHTOM siBJIsieTcs mpekpamienue otiaanaku (Shift+F5).
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Onepartopsl mukia sisbika C/C++

B si3pike C/C++ uMeroTCst TpH OltepaTopa IHKIIa:

1. Oneparop uuxia for.

JlaHHBIA omepaTop HCIIONB3YETCS B OCHOBHOM B TEX CIIydasxX, KOTJa B
nporpaMMe HeoOXOAWMO OPTaHW30BaTh BBHIMONHEHHE IHKIA C MapaMEeTPOM,
T.. OUKJIa B KOTOPOM HEKOTOpas IepeMEeHHas H3MEHSACTCS OT HaYaJIbHOTO 110
KOHEYHOTO 3HAueHHs C 3aJaHHbIM maroM. CHHTaKcHC 3TOro oreparopa
[ (104101117178

for (<evpaoscenue 1>; <gvipasicenue 2>; <ewvipasicenue_3>)

<onepamop>

Teno mwkma cocraBnser JUOO OAWMH OHEparop, JHOO HECKOJIBKO
OIepaTOpPOB, 3aKJIIOYEHHBIX B (PUTypHBIE CKOOKH { ... } (COCTaBHOM oneparop).

Buipasicenue 1 onicbIBaeT HHAIMATH3ANNIO IIAKIIA (OOBIYHO MPHUCBANBACT
HavdaIbHOE 3HAUCHHE YIPABIAIONMICH IEpEeMEHHOI).

Buipasicenue 2 — mpoBepka YCIOBHS 3aBEpIICHHS IHUKIA. Ecam oHO
HCTHHHO, TO BBIIIOJHSIETCS OMEPaTOp TeNa IHKIIA.

Buipasicenue 3 BerauciseTcs mocie KaxX ol urepaun (0ObITHO H3MEHSIET
Ha KaXIOM IIare 3HaYCHHE YIPABIAIONICH TIepeMeHHOMN).

ITpumep:

for (int i=1;i<=10;i++)

printf(“i=%d\n”,i);

DTOT (parMeHT MPOTPaMMBI OCYIICCTBIIICT BBIBOI Ha HSKPaH IECATH
3HaYeHui nepemenHoi i ot 1 go 10.

B oTiimume OT HEKOTOPHIX IPYTHX S3BIKOB MPOTPAMMHPOBAHUS, 31ECh B
uukie for mapamerp Moxet UMeTh 000 THIT ¥ H3MEHSTHCS C TPOU3BOJILHBIM
IaroM.

JIro60e 13 Tpex BBIPAKEHUH MOXKET OTCYTCTBOBAaTh, HO TOYKH C 3aIlsITOM
UX pa3AeNsIoIne OIyCKaTh HEeNb3sl

for ( ; ;)// Beckoneunwiii yuxn

Boipaxkenuss 1 W 3 MOTYyT COCTOSATH K3 HECKOJBKHX BBIPAXKCHUH,
00BETMHEHHBIX OTepaIliell 3amsaTas.

Ipumep:

Hanmcate  mporpamMmy,  BBIYHCIAIONIYIO — 3HA4eHUE  (PyHKIMH
z = In(x)/sin(y) npu X € [1;1.5] m3mensromumes ¢ marom h1= 0,1 uy € [1;2]
Y U3MeHAoIMMcs ¢ maroMm h, = 0,2,

/ *¥Bruiouenue 6 mexcm npozpamMmul 302010604HO20 (Paiila CMAHOAPMHOLL
bubnuomexu 88600a-evigoda.* /
#include <stdio.h>
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/ * Bxniouenue 6 mexcm npozpammvl 3a20710604H020 (Paila C RPOMOMUNAMU
mamemamuyeckux Qynkyui:* /

#include <math.h>

int main()

{
double x,y,z;
for (x=1,y=1;y<=2;x=x+0.1, y=y+0.2)
{
z=log(x)/sin(y);
printf(“x=%5.2f y=%5.2f z=%5.2f\n”,x,y,z);
}
¥

2. Oneparop nuxia while.

JlaHHBIN orepaTop pean3yeT LUKI ¢ IpeaycioBueM. Ero cuaTakcuc:

while (<gwvipasicenue>)

<onepamop>

Ecnn BeIpaxeHHEe B CKOOKax MCTHHHO, TO BBINOJHSETCS OIEPAToOp Tenia
IMKJIa, KOTOPBIA MOXET OBITh M COCTABHBIM.

Ilpumep:

Peanu3oBaTh NpeAbIIyIIHiA TpUMED, C IPUMEHeHHEM omepaTtopa While.

#include <stdio.h>

#include <math.h>

int main()

{
double x=1,y=1,z;
while (y<=2)
{
z=log(x)/sin(y);
printf(“x=%5.2f y=%5.2f z=%5.2f\n”,x,y,z);
X+=0.1;
y+=0.2;
}
}

3. Oneparop uukaa do-while.
JIaHHBIH OmEepaTop peannu3yeT MUK C TOCTYCIOBHEeM. Ero CHHTaKCHUC:
do
<onepamop>
while (<ewvipaoicenue>);
Eciu BhIpaXkeHHE B CKOOKAaX MCTHHHO, TO BBIMOJHSACTCS OIEPaTOp Tela
[UKJIA.



20

Ipumep:

Peanu3oBaTh npeablayLIHii MPUMED, ¢ MpUMeHeHHeM orepaTopa do-while.
#include <stdio.h>

#include <math.h>

int main()

{

=

double x=1,y=1,z;
do
{
z=log(x)/sin(y);
printf(“x=%5.2f y=%5.2f z=%5.2f\n”,x,y,z);
X+=0.1;
y+=0.2;

}
while (y<=2);

COJAEPKAHUE PABOTbI

O3HaKOMHUTECS ¢ TEOPETHUECKUM MATEPUATIOM.

B cpene Visual Studio 2010 cozgate perieHue (KOHCOJNBHOE
npwiokeHne). HacTpouts ero cBoiicTBa 0 aHAIOTHH C MPHUMEPOM,
PacCMOTPEHHBIM B TEOPETHUECKHX CBEJCHHUSX. B cocraBe pemeHns
COCTaBUTH NPOTrpaMMy, KoTopas BIBOAUT Ha 3kpaH ®MO crynenra,
BBITIOJTHAIOIIEro paboTy n HoMep rpymmsl. Takke IporpaMmMa J0JDKHA
CoJiepKaTh OIMMCAaHWE JBYX IEJOYMCICHHBIX TEPEMEHHBIX, KOTOpbIC
BBOJSITCSL C KJIaBUATYphI, a 3aT€M HMX CyMMa BBIBOJMTCS Ha JKpaH.
Vcnonp30BaTh CHavaja CpeCcTBa BBOA-BeIBOAA si3bIka C, 3atem C++.
IIpu nHabope mnporpamMmbl OTPabOTAaTh MCIOJIB30BAHUE OCHOBHBIX
BO3MOKHOCTEH peakTopa Koja.

ITpousBecTH OTNAIKY IPOrPaAMMBI B OOBIYHOM U MOIIATOBOM PEXHUMaXx.
B oTuer BHecTM TEKCT TpOrpaMMBI, a TaKKe CKPHUHIIOTHI
nH(GOPMAMOHHOTO OKHA IIOCHe IOCTPOEHHS M IIPHU IIOIIaroBOM
BBIITOJTHEHUH ITPOTPaMMBI (CO 3HAYCHUSIMU JIOKAIBHBIX IEPEMEHHBIX ) U
OKHa KOHCOJIU C Pe3yJIbTaTOM paboThI IIPOrPaMMBI.

BbIOpaTh anropuT™, COCTaBHTh €ro OJOK-CXeMy H IIpOrpaMmy cC
HCIIONB30BaHKUEM Omeparopa LuKia for 1iist BEIYMCICHUS U BBIBOJA HA
9KpaH B Toukax Xj=a+ih, i=0,1,2...,n, h=(b-a)/n mpomexyrtka [a,b]
3HaueHud Qynkuum  Y=f(X), ykasaHHOW B BapuaHTe 3aJaHU
(cm. mmxe). Taxxe mporpaMMa JOJDKHA ONPENENATh HauOosbIIee 1
cpenHee  3HaueHme — ¢(yHkmum.  [IpemycMoTpers  MpOBEpKy
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BBIUKCIIEMbBIX 3HAYEHHUIM apryMeHTa Ha IPUHAUICKHOCTh 00NacTH
JOIYCTHMBIX 3HAYEHHIL. Brox HCXOJHBIX JaHHBIX
(a, b, n) ocymiecTBAATH C KJIaBHATYPBIL

. CocraBuTh aHAJIOTHYHBIE OJIOK- cXemMy #u nporpamMmmy, HO C

HCIIONB30BaHKeM omnepaTopa rukiaa While wmm do-while wa BeiGop.

. COS,Z[aTb HOBO€ DPEIIECHHE, B KOTOPOE€ B BUAC OTHACIBHBIX IIPOECKTOB

BKIFOYUTH MPOTPAMMBI, CO3JaHHbBIC IIPH BBINOJHEHUN ITyHKTOB 5 1 6.
B otuer BHECTH 00€ GJIOK-CXEMBI U POTPAMMBI, & TAKXKE PE3yIbTaThI
UX TECTHPOBAHUS.

BAPUAHTBI 3AJJAHUSA
X x* arcsin(l —x)
y= +log,(x +2), = ,
o1 = PTG (x+2) | Vi—mx
xe[2;3],n=10 xe[1;2],n=10
__sinx_ tg*(In(1-x)) 4.
1-cosx ‘1+x-e*X ZMHZ—X)COSZX,
Ixd-1
xe[-1;-0,5],n=5
xe[1,5;2],n=5
cos’ x of x x'e”! Jx
y= ———In R 6. y=———log,(vx —x),
1+sinx Vx—-1 X —‘x‘
xe[2;3],n=10 xe[0,2;0,8],n=6
3 . 5 _Z‘X‘
=@~arcsm24 3—x, 8. yzi”ﬂf‘COSzX,
X —x $fo—x>
xe€[2;3],n=10 xe[1;2],n=10
b,
sin x+= sin? 43+
x-1
y= >§ + 2, 10. y= 2 I-Inx,
2 X Ux*-16
o
X —4

xe[2,2;2,6],n=4
xe[l;2],n=5



4\/8X2 —-6x+1 sin x/|X|
11, y=——F+———+2 ,
arctgy2x +1

xe[1;2],n=10

13. y=3/log,(1-x) +M,
Jx -2

xe[-2;-1],n =10

15, y:LM” s

.2 X

E}

sin® ——1
2
xe[0; 1], n =10
,
17, _x +sm(3‘x‘—l)_ .
Y 1—cos® x 10g2(3 9l
xe[3;4],n=10
19, y=(1+0" 2" ) ,

xe[0; 1], n =10

21.
y =2M -ln‘sinx“‘—cos2 V4 —x*,

xe[1;2],n=10

X sinl
23. y:exz’]+7x s

Y9-Jx
xe[1;2],n=10
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14.

16.
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y
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18. y

20.

22.

24.

y:

y

2
]113M+cosz(2x) 3l
= =3 in—,

Ux? =5x+6 2
Xe[3,5;4],n=5
:llog3(4_x2)+sm(cosx),
X -1
xe[0,5; 1,5],n =10
1/1(x2—l)-coszm+lgi,
X 3 x+1

xe[l;2],n=10
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sin \/; +e—w/xz—6x+8
2

X

xe[l;2],n=10

—x? +10g2(\/;—1),

(2x+2)(2x-3) sin 2x

xe[2;3],n=10

[eo{ e 0] -

xe[2;3],n=10

X

= cos(x —z/2)sin*(x —7/2)

xe[2;3],n=10

+

V]
e s
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25. 1+log,(sin2x) 3/Px{-1
X2 = + S

- 3/x=2 X+2

xe[1;1,5],n=5
x€[3;4],n=10

KOHTPOJIBHBIE BOITPOCBI

1. Yro B cpeme Visual Studio maseiBaetcs pemienuem? Yem pemienue

OTIIMYAeTCA OT IPOEKTa?

Kak co3nmats pemenue?

Kax B roToBOE penieHre 100aBIsieTcs enie OUH IPOCSKT?

Kak B cocraB mpoekra 100aBiIsIFOTCS HOBBIE (haiimbr?

Kaxwue TuIsl (paiiJioB BXOAAT B COCTAaB PEIICHHE, MPOEKTa?

Kakum o6pazom B cpene Visual Studio nacrpamBarotcsi cBoiicTBa

npoekTa?

7. Tlepeunciaure OCHOBHBIE BO3MOKHOCTH peaaKkTopa koja B cpeae Visual

Studio?

UYro Takoe koH(puUrypanus npoekra? Kak ee MOXXHO H3MEHUTH?

Kak MOXHO MPOHM3BECTH JIOKAIH3AIHIO CO37aBAEMOr0 KOHCOJBHOTO

MIPUIIOKEHUA?

10.Kakum ob6paszom B cpeme Visual Studio mnpousBomurcs oTianaka
cozaaBaeMoro npuioxenus? Kakue cpencrsa oTiIaaKu Bbl 3HaeTe?

11. ®opmar 3anucu oneparopa nukia for.

12. ®opmar 3anucu onepartopa nukia while.

13. ®opmar 3anwucu onepartopa nukia do-while.

14. Kakum 006pa3oM MOXHO BKIIOYUTh HECKOJIBKO OMEPATOPOB B TENO

eoakrwnN

8.
9.

nukia’?
15.Moxer 1M ympaBisomas nepeMeHHas B ke for  GwiTh
BEIIIECTBEHHON?

16. lonyctuma nu ¢dopma 3amucu 1wkiaa for, B KoTopoit oTcyTCTBYET
ycnoBue Bbixona? Ecnu 7@, TO CKOJNBKO pa3 BBIMOJHHUTCS TaKOH
oneparop?

17. Ornuns onepatopa uukiaa while or do-while.
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JIABOPATOPHASA PABOTA Ne 2

OBPABOTKA OJJHOMEPHBIX MACCHUBOB

Llenv  pabomvl: npuobpecTH TNPAKTUYECKUH OMBIT  HCHOMb30BAHHS
OJTHOMEPHBIX MaCCHBOB.

KPATKHUE TEOPETUYECKHUE CBEJEHUSA

MaccuBbl  SIBISIIOTCSI TPUMEPOM  CTPYKTYPHBIX (COCTAaBHBIX) THIIOB
JaHHBIX. MaccuB — 3TO HHACKCHPOBaHHBIM HAbOp  MEpPEeMEHHbBIX
OTPE/ICTICHHOT0 THIA, UMEIOLINN 00Iee Ui BCeX CBOMX 3JIEMEHTOB uMs. B
3aBUCHMOCTH OT KOJHMYECTBA HHICKCOB, OINPEACISIONMX MOJ0KEHHUE
3JIEMEHTa, MACCHBBI MOJPA3CIAIOTCS Ha OJHOMEpHBIC, ABYMEPHBIC U T.JI.
[Tpumep UCTIONB30BaHKS OJTHOMEPHOI'O MacCHBa!

#include<stdio.h>

#tdefine N 3

int main()

{

// Onucanue nepemennvix:
int list[N], i;
// Ipuceausanue snemenmam Maccuéa 3HAYEHULL:

list[@] = 421;
list[1] = 53;
list[2] = 1806;

// Bv1600 snemenmos maccusa na sKkpan:
printf("2nemeHTbl MaccuBa: \n ");
for(i=0; i<N; i++)
printf("%d-i snemeHT: %d \n ",i+1,1list[i]);
}
Pe3ynbraThl paboTHI JaHHOU MPOrPaMMBbI Oy IyT UMEThH BH/I:
dnemMeHTbl MaccuBa:
1-%# snemeHT: 421
2-# snemeHT: 53
3-# snemeHT: 1806
Beipaxenue int list[N] o6bssister list kak Maccus nepemenHbIx THIA iNt, C
00bEMOM MMAMSTH, BBIIEIAEMBIM JJIS TPEX LEBIX MEPEMEHHBIX (Tak Kak N
paBHo 3). MHaekchl MaccrBa Beera Iiesible M HaunHatoTes ¢ Hyms. K mepBoit
HepeMEeHHOI MacchBa MOXKHO oOpamiathes kak list[0], ko Bropoii — kak list[1],
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K TpeThelt — kak list[2]. B obuiem ciyuae omucanue gr000ro MaccHBa HMeEeT
CJIeTy IO BUI;

<mun> <ums>[pasmep]

Hapsiny ¢ HemocpeJCTBEHHBIM NPHUCBAWBAHUEM, CYIICCTBYIOT U APYTHE
CIOCOOBI BBOJIA JIEMEHTOB MaccuBa. Hampumep, 3JeMeHThl MacCUBa MOXKHO
BBECTHU C KJIaBHATYPBI:

int a[10],1i;

printf("BBeaute 10 snemeHTOB Maccua:");

for(i=0; i<10; i++)

{

printf("%d-i sanemeHT --> ",i+1);
scanf("%d", &a[i]);

JlpyruM  cnoco0oM  SIBISIETCSL  HEMOCPEACTBEHHAss HMHUIMAIIU3AINs

MacCCHUBa:
int a[10]={1,2,3,4,5,6,7,8,9,10};

COJAEPKAHUE PABOTbI

BriOpaTh anropuT™m, COCTaBUTH €ro OJOK-CXeMy M MpOorpaMMmy st
penieHrs BLIOpaHHOTO BapuaHTa 3ajaHus. VICXOAHBIH MacCUB MOXKET OBITh
BBE/ICH C KJIaBUATypPbl WIX MHULUAIU3UPOBAH IIPU ONIMCAHUU.

Hcxonnbie U pe3yabTUPYIOIINE MAaCCUBBI BEIBECTH Ha IKPaH B BUJIE:

Xo X1 X2 X3 X4

Xs X6 X7 Xg Xg

X10 X11 X12 X13 X14

X15 X16 X17 X18 X19

BAPUAHTDBI 3AJAHUA

1. B 3amanHOM MaccuBe X, cocTtosimeM u3 20 3JIeMEHTOB, ONPEACTUTh U
BBIBECTH Ha OJKpaH TEpBBIH OTPUIATENBHBIA 3JIEMEHT H €ro
HOPSIAKOBBIM  HOMEpP, a 3aTeM 3aMEHUTh €ro IPOU3BEICHHEM
HpPEeJIIECTBYIOINX 3HauUeHuil. Eciau Bce 3JIEMEHTHl MOJI0XKUTEINbHBI,
BBIJIATh COOTBETCTBYIOIIEE COOOIIEHHE.

2. 3ajnaH nesoyrciIeHHbIH MaccuB X u3 20 anemMeHToB. BriBecTn Ha 9kpaH
BCE TPYyNIbl HIYNIMX TMOJPSAI OJWHAKOBBIX JJIEMEHTOB. BrinaTh
COOTBETCTBYIOIIIEE COOOIIEHNWE, €CIM TAaKUX TPYIH 3JIEMEHTOB B
MaccHBe HeT.
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3aman maccuB X u3 20 anementos u uucio N (N<20). He mpuberas k
COpPTHPOBKE, OINpPENeIUTh M BbIBECTH Ha 3kpaH N HauOOmbIIMX
3JIEMECHTOB MacCHBa.

B 3amanHOM 1ie104MCIEHHOM MaccuBe X, cocTosiieM u3 20 3JIeMESHTOB
1 YIIOPSAOYEHHOM 110 HEyOBIBAHUIO, ONIPEICIUTh U BEIBECTH Ha SKpaH
T€ DJIEMEHTHI, KOTOPHIE MOXKHO IMPEICTaBUTh CYMMOW IBYX IPyTHX
3JIEMEHTOB.

3aman memouncieHHb MaccuB X u3 20 asmemeHToB. OmnpenenuTs u
BBIBECTH Ha 3KpaH TE SJIIEMEHTHI, JCIUTEIeM KOTOPHIX SBISCTCS XOTS
OBI OZIMH U3 IPYTHX SJIEMEHTOB.

B 3amanHOM MaccuBe X, cocTosmeM u3 20 31eMEHTOB, ONPeAeIuTb U
BBIBECTH Ha HKpaH KOJUYECTBO MOJOKUTENIbHBIX, OTPUIATEIBHBIX U
PaBHBIX HYJIIO 3JIEMEHTOB. ECIIH MOIOKUTEIBHBIX 3JICMEHTOB OOJIBIIE
(MeHbIIe), YeM OTPUIIATENbHBIX, TO 3aMEHUTh HYJISIMH HY>KHOE YUCIIO
MOJIOKHUTEIBHBIX (OTPHUIATEIILHBIX ) SJIEMEHTOB, YTOOBI UX KOJHMYCCTBO
COBIIAAJIo0.

3aman nenouncieHHbIH MaccuB X u3 20 simemeHToB. M3 3Toro Mmaccusa
mepenycaTs B MacCUB Y Ty MOCJIEIOBATEIFHOCT, KOTOpas oOpa3yer
apu(OMETHYECKYI0 TPOTPECCHI0 KaK MHHHMYM W3 IISITH YICHOB.
Brinats COOTBETCTBYIOIIIEE coo0I11IeHNE, eci TaKuX
I0CJIEI0OBATENHLHOCTEHN HET.

3amaH nenoducieHHbl MaccuB X u3 20 snemenToB. Ilepenmcats B
MaccuB Y Te 3JIEMEHTHI UCXOJHOTO MacCHUBa, KOTOPBIE CTPOTO OOJIbIIIe
JIByX CBOUX coceJiell. DIeMeHThl MaccuBa Y He JOJKHBI TIOBTOPATHCS.
3ajaH 1neno4YrciieHHbiil Maccu X u3 20 snemeHnToB. 3 3Toro Mmaccusa
nepenucath B MaccuB Y TOHW e pa3sMEpHOCTH TMOAPST BCe
OTpUIATENIbHbIE JJIEMEHTBI, a OCTaBIIUECS MECTa 3alOJHUTH
CAVHUIIAMA. PacIronoXKUTh AJIEeMEHTH 00pa30BaHHOIO MaccHBa B
nopsiike yOsIBaHUS.

3anaH uenouuciaeHHbld MaccuB X u3 20 snemenroB. Onpenenurs,
MOXKHO JII W3 €r0 MOJOXHTEIBHBIX JJIEMEHTOB COCTaBHTH CTPOTO
BO3PACTAIOIIYIO MTOCTICIOBATEIHHOCTb.

3amaH neI0YUCIeHHbIH MaccuB X u3 20 37IeMEHTOB, COAep AN KaKk
YeTHBIE, TAaK W HEYEeTHble 4uciia. M3 3TOoro mMaccuBa mepemnucath B
MaccuB Y MOJPSA TIEPBbIE MATH PAa3IMIHBIX YETHBIX 3JIeMEHTOB. Ecmu
TaKMX DJEMEHTOB MEHEE IIATH, 3aIllOJHUTHh OCTABIIMECS ITO3UIUHA B
MacCUBE CYMMOU HEUETHBIX 2JIEMEHTOB MaccuBa X.

3amaH 1enourciaeHHbId MaccuB X w3 20 3IeMEHTOB, COAep KalTuit
TPYTIEI HOAPS UAYIIUX OJHHAKOBBIX JJIEMEHTOB. [lOMEHSITE MecTaMu
MEPBYIO U MOCIEAHIOI0 TPyl MACCUBA.
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3amaH uenouyucieHHbli mMaccuB X u3 20 snemeHToB. OmnpenenuTh
MaKCUMaJIbHOE KOJIMYECTBO MIYLIMX HOAPA] U YNOPSAAOYEHHBIX II0
BO3PACTaHUIO MOJIOKHUTEIbHBIX YHCEIL.

3aman nenoduciaeHHeld MaccuB X u3 20 snementoB. Omnpenenuts
CyMMY D3JIEMCHTOB, HMMCIONIMX 4YETHBIE HHICKCHI W SBILFOLIMXCS
HEUYETHBIMH YHCIaMH. EcIM TaKOBBIX HET, yBEIWINTH HA CIUHHUILY BCE
9MIEMEHTBl C YETHBIMA HHIEKCAMH U BBIBECTH Ha OJKpaH
PE3YNbTUPYIOLUN MacCHB.

3aman maccuB X HaTypaidbHBIX guced u3 20 3JeMeHTOB. YaaiuTh U3
HETO 3JIEMEHTHI, SIBIISIONINECS YABOCHHBIMH HEUCTHBIMH YHCIIAMH.
3anan MaccuB X HaTypanbHbIX yuceln u3 20 anemenToB. Ilepenucats B
MaccuB Y BJIEMEHTBHI, JAloIUe MpU JeJICHUH Ha 7 ocTaTok 1, 2 mm 5.
OnemeHThl MaccuBa Y YHODSAIOYMTH MO HeyOblBaHMIO. B ciyuae
OTCYTCTBUSI TAKHX 3JIEMEHTOB BBIATh COOTBETCTBYIOIIEE COOOLICHUE.
3amaH nenoducieHHbI MaccuB X u3 20 snemenToB. Ilepenucats B
MaccuB Y T€ 3JIEMEHTHI, KOTOPHIE PaBHBI CyMMe NPEIIECTBYIOMNX UM
3HAYEHUH.

.3agaH peWictBUTENbHBIA MaccuB X u3 20 3J€MEHTOB, COAEp KaIIUN

10 nonoxurensHelx U 10 oTpuuarenpHblx uucen. IlepectaBuTh
SJIEMEHTHl MaccHBa TaK, YTOOBI ITOJOKUTEIBHBIC W OTPHIATEIHLHBIC
YHUCJIa YEPEIOBATUCH.

3amaH 1eIoYuCcIeHHBIH MaccuB X u3 20 3JIEMEHTOB, Cpelu KOTOPBIX
ecTh  moBTOpstonuecs. llepermucath B MaccuB Y TOJIBKO
HEMOBTOPSIONINECS SJIEMEHTHI ICXOHOTO MacCHBa.

3amaH meIo4YHCIeHHBIH MaccuB X u3 20 3JIeMEHTOB, Cpelu KOTOPBIX
€CTh MOBTOPSIONIUECS. 3amrcaTh B MaccuB Y 10 OJHOMY DJIEMEHTY W3
Ka)KJOU I'PYyIIbI OJUMHAKOBBIX 3HAYEHUN HCXOJHOIO MacCUBa.

3anaH nenourciaeHHbd MmaccuB X u3 20 anemenToB. [Toryunts Maccus
Y, B KOTOPBIH TepenucaTh Te MOJI0KHUTEIbHBIC YJIEMEHTHI MaccuBa X,
KOTOpBIE PaCIOJIOKEHBI MEXy ABYMs OTpuLaTenbHbIMUA. Eciaun Takux
JJIEMEHTOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOMICHUE. DICMEHTHI
MaccuBa Y HE JOJDKHBI IIOBTOPATHCS

3amaH nenouncieHHelid MaccuB X u3 20 anementos. [lepenucath B
MacCuB Y HanOOJBIIY IO o JUTHHE BO3PaCTAIOIIYIO
MOCIIE0BATEIHHOCTh UCXOTHOTO MacCHBa.

3amaH meIoYHCIeHHBIH MaccuB X u3 20 3JIEMEHTOB, Cpelu KOTOPBIX
ecThb ToBTOpsitomuecs. OnpeaenuTh HAUMEHBIINH W HauOONBIIUN
dJIeMEHThl MaccuBa. Ecim OHM BCTpeYaroTCsi HECKOJBKO pa3, TO
OCTaBUTb UX 110 OJHOMY K3EMIUISIPY, 3aMEHUB OCTAJIbHBIE BXOXKICHHUS
CcpeIHUM apu(pPMeTHIESCKAM HAaUOOIBIIET0 U HAMMEHBIIETO 3JICMEHTOB.
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3anaH LeJo4YUCieHHbI MaccuB X u3 20 351IeMEHTOB, coAepKallluil KaKk
MOJIOXKHUTEIBHBIC, TaK W OTPHULATCIbHBbIC 3HaucHHs. llepecTaBUTh
9JIEMEHTBl B MaccHBEe TakK, 4YTOObl B Hadaje pacrojarajiich Bce
MOJIOKUTEJIBHBIE DJIEMEHTHI, a 3aTeM Bce OoTpHuareibHble. [lopsmox
CJIEZIOBAHUS PIIEMEHTOB B 3TUX TPYIIIaX JOJDKCH OCTAThCSA MPEKHIM.
3aman nenouncieHHbIi MaccuB X u3 20 anemenToB. [loxyunTts MaccuB
Y, B KOTOpBHIH 3amucaTtbh T€ W3 DJIEMEHTOB HCXOJHOTO MacCHBa B
TOpSiAKE  CIIEZIOBAaHUS, KOTOpBIE 00pa3yloT Hanboiee IIHHHYIO
BO3PACTAIOIIYIO MTOCIIEIOBATEIHHOCTb.

KOHTPOJIBHBIE BOITPOCBHI

Jaiite onpenenenyue maccusa.

Kak mpou3BouTcsa JOCTYI K OTAEIBHBIM JIEMEHTaM MaccuBa’?
Uro Takoe yka3arenb? Kak oH onuceiBaeTcs?

Yro o011ero y NOHATHI MacCHBa U yKa3areis?

Kak ¢ momortpto ykazaresst 00paTuThCs K DJIEeMEHTy MaccuBa?
Kakwue criocoObI 3anI0THEHHST MacCHUBa 3HAYCHHUSMH BBl 3HacTe?
Kax onpenensiercss CUMBOJIbHBIM MaccuB?

UYro mpencrapnsgeT coOoi CTpOKa CHUMBOJIOB B s13b1ke C?
KaxoBo BHyTpeHHEE IIpEICTaBICHUE CTPOKOBBIX KOHCTAHT?
YeM orpaHmueH pa3Mep CTPOKH CHMBOJIOB B si3bike C?

Kakwue orpaHudeHus HaKJIaIbIBAOTCS HA WHACKCH MACCHBOB?

. Moser v ObITh MHAEKC MacCHBa PaBEH 3HAYEHUIO €r0 Pa3MepPHOCTH?
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JIABOPATOPHASA PABOTA Ne 3

OBPABOTKA IBYMEPHBIX MACCHBOB.
DPANJIOBBIN BBO/JA-BbIBOA. IPUMEHEHUE
UTEPATUBHBIX U PEKYPCHUBHBIX ®YHKIINAI

Llenv pabomul.: o3nakoMuThCs ¢ OpraHu3alueil 1ByMEPHBIX MacCHBOB B
spike  C/C++;  mpumoOpecTH TpaKTH4YeCKWe HAaBHIKM B (paiiiioBoM
BBOZC-BBIBOJC JaHHBIX; O3HAKOMHTbCS C OpraHM3amded mepenaqu
napaMeTpoB B (YHKIMM 110 CCBHUIKE; TIOJyYUTh HAaBBIKK OIMCAHUS
PEKYPCUBHBIX (QYHKIIHH.

KPATKHE TEOPETUYECKHUE CBEJAEHUSA

Oprannsaunﬂ MHOI'OMEPHBIX MaCCUBOB

B s3pike C/C++ MHOrOMepHbIE (B YaCTHOCTH JBYMEPHBIC) MAaCCHUBBI — 3TO
MAaCCHBBI, 3JIEMEHTaMH KOTOPBIX B CBOIO OYepe/ib SBISIOTCS APYTHE MACCUBBL.
Hanpumep, KOHCTpyKLMSL:

int mass[3][5];

OTIHCBHIBACT MACCHB M3 TPEX AJIEMEHTOB, KaXIBIM M3 KOTOPBIX SBIICTCS
MAacCHUB M3 MSATH JJIEMEHTOB 1esoro tumna. dakruuecku 310 marpuia (3x5).
JlocTyI K 37IeMeHTaM OCYIIECTBIIICTCS YKa3aHHEM JBYX WHICKCOB!

mass[0][1]=25;// npuceoums 25 snemenny, Haxoosuemycs 6

// 1-it cmpoke u 2-m cmonbye

Jis paboTel ¢ [ABYMEpPHBIMH MAacCHBaMHM, Kak IIpaBHJIO, Tpebyercs
MPUMEHEHHE BIIOKEHHBIX IMKIOB. B kadecTBe mpuMepa paccMOTPHUM BBOJ
AJIEMEHTOB MACCHBA C KIIaBHATYPHI:

int a[5][5],1,3;

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

for(j=0;3j<5;j++)
scanf(“%d”,&a[i][j]);

JIByMepHbIe MacCHBBI MOXXHO WHUITMAIM3UPOBATH MPU OMUCAHUH TaK K
Kak u oiHOMepHbIe. Hanpumep:

int a[2][3]={

{1)2J3}J
{4,5,6}
}
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Hoctyn k dailinam

BBoJ-BEIBOJ Ha BepxXHeM ypoBHE B si3blke CH OCYyIIECTBIIETCS 4epes
nomoku. IloTok sBugercs ¢QainoM wiH (QUINIECKAM YCTPOUCTBOM
(HampuMep, IPHHTEPOM HIIM MOHHTOPOM), KOTOPOE YHPABISAETCS € IIOMOIIBI0
ykazateneit Ha 00sekT Tumna FILE (onpenenennsiii B stdio.h). Crpykrypa FILE
COZIEPIKUT PA3IUYHYI0 HH()OPMAIIHIO O TIOTOKE, BKIFOYAsk TEKYIIYIO MO3UIIUIO
MOTOKA, YKa3aTelb Ha COOTBETCTBYIOMIHE Oy(epbl U MHAMKATOPHI OIINOKN UITH
KoHIIa (aitna. OTKphIBaETCS MOTOK C MOMOIIBIO GyHKIMK fopen:

FILE *fopen(char *pathname, char *type);

Ctpoka pathname — s1o myth kK ¢aitny u ero mmsa. Crpoka type —
paspelIeHHBI TUII A0oCTyma (Hampumep "w'" — ang 3amucu, "r" — g
gyreHus1). PyHKIUSA BO3BpallaeT yKka3zaTelb Ha CTpyKTypy Tuna FILE, kotopsrit
B JaJbHEWIIEM mepenaercs IpyruM (GYHKIHUSM BBOAa-BbIBoja. Hynesoe
snauenue ykasarenst (NULL) roBopur 06 omibke oTKpsITHS daiina.

Jlnst 3aKpBITHS TOTOKA UCToNb3yeTcs Gpynkiws fclose:

int fclose(FILE *fp);

B gmomonHeHWe K TOTOKAaM, coO3JaBacMbIM BbI30BOM fopen, Tpu
IpeONpECICHHBIX (CTaHAAPTHBIX) MOTOKAa ABTOMAaTHYECKH OTKPBIBAFOTCS
BCSIKMH pa3, KOI/la HAYMHAETCS BBINOJHEHHE IPOTPAMMBI:

Hmna
npegonpeeieHHOro Tun Pexum Onucanue
MOTOKA
stdin BBOJT TexctoBblii | CraHzapTHBIH BBOJ
stdout BBIBOJT TexcToBblii | CTaHAapTHBIN BBIBOJ
stderr BBIBOJI TexcroBelii | CranmapTHas onmmOka

Nms OpeaonpeaACICHHOTO ITOTOKa AOIMYyCTUMO YKa3bIBaThb B JIFOOBIX
(I)YHI(]_II/ISIX BBOJAa-BbIBOAA BMECTO HMMCHH II0Jb30BATCIBCKOI'O IIOTOKA.
3aKpBITI> HpeZ[OHpe,I[GJ'ICHHBIf/‘I IIOTOK HCJIb34. Ero MOKHO TOJIBKO
nepeonpenenut ¢ nomouiplo (yHkumu freopen, umeromiell crneayrommi
MPOTOTHII:

FILE *freopen(char *pathname, char *type,

FILE *fp);

Hdnst ureHus paHHBIX U3 (Qaiina wucnome3yercs Qynkuus fscanf,
SABJIAIOIIAsACA aHAaJI0I'OM q)yHKL[I/II/I Scanf, 34 UCKIIFOUCHHUEM TOI'O, YTO NEPBBIM
HapaMeTpoM SBISIETCS yKa3aresb Ha Qaiin. Hanpumep,

fscanf(fr, "%d", &a);
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st 3anucu gaHHBIX B (aitn ucnons3yercs Gyskuus fprintf, semsromascs
ananorom QyHkuu Printf, 3a UCKIFOYEHHEM TOTO, YTO HEPBBIM MAPAMETPOM
ABJIsIeTCS yKa3zaTelnb Ha daitn. Hanpumep,

fprintf(fw, "y = %d", y);

TIpumep: HaTACaTh TIPOTPAMMY, CUMTHIBAONIYTO U3 (haiia in.txt smeMeHTHI
marpunsl  A(5x5) w samuceBaromyro WX B (Qaim  outtxt B Bume
TPaHCIIOHUPOBAHHOM MATPHIIBL.

#include <stdio.h>

#tdefine N 5 // pasmeprnocme mampuywvl

int main(void)

{

int i, j, a[N][N];

FILE *fp;//ykasamenv na aiinosyro cmpykmypy

fp=fopen("in.txt", "r"); //omkpvisaem gpaiin in.txt

/ / onst umenus

/*pain intxt odomxcen cywecmeosamv 6 mekywem kamanoze u
cooepoicamp 25 snemenmos mampuysl a. /lanee npoeepsiemcsi KOppekmHocmo
omxpeimust aiina* /

if(fp)

{

for(i=0;i<N;i++)
for(j=0;j<N;j++)
fscanf(fp, "%d", &a[i][j]);//cuumebieaem
/ / anemenmul mampuywi
fclose(fp); //3axpvisaem ¢haiin
fp=fopen("out.txt", "w"); //omxpeieaem ¢haiin out.txt
//onsa 3anucu
/ /3anucvieaem snemenmsi Maccusa a 6 uoe
/ / mpancnonuposannou mampuysl 8 ¢haiin OUL.txt:
for(i=0;i<N;i++)
{
for(j=0;j<N;j++)
fprintf(fp, "%5d", a[jl[i]);
fprintf(fp, "\n");
}
fclose(fp); //3axpvisaem paiin
} else printf("BxogHoit daitn oTcyTcTByeT\n");
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Onucanue pyHKuuUi

Ompenenenne GpyHKIMN COCTOUT U3 €€ 3ar0JIOBKA H COCTaBHOTO OIlepaTopa
Tena GyHKOHU. B 3aromnoBke ykaspIBaeTcs THIT (PyHKIIHH, €€ UMS B B CKOOKax
CHHCOK (hOpMATEHBIX TTapaMeTPOB (€CITH OHU eCTh). [lapaMeTphI TFOOBIX THIIOB
(kxpome MacCHBOB) B OOBIYHOM CITydae IepesaroTcs B GYHKIUH 110 3HAYCHHUIO.
[ompazymeBaercsi, 4To (YHKIMS MOXKET BO3BpallaTh pe3YNIbTaT CBOEH
paboTsl, 00BSBICHHOTO NPYU €€ ONMCAHUY THIIA, Yepe3 CBOe UMsl (e OHa He
tuna Void). OyHKIUs MOXET BO3BpallaTh 3HAYCHHE JIFOOOr0 THIA, KPOME
MaccUBOB U QyHKIMH. Ho GyHKIMS Takke MOKET BO3BpalllaTh yKa3aTelb Ha
00BEKT JII000T0 THIIA, B TOM YHCIIC U Ha MacCHB WIN (PYHKIIHIO.

OnHaKo B HEKOTOPBIX CIIyYasiX, HaIpUMep NpH HE0OXOJMMOCTH BO3BpaTa
HECKOJIbKUX 3HaueHHH, IPUMEHSETCS Mepeiaya napameTpoB 1o cehuike. s
9TOr0 UMEKOTCA JIBE BO3MOYKHOCTH:

1. Ccvinounvie napamempot.

Ipumep: QyHKIMS HHKPEMEHTA 1IEJIOT0 YHCIIA!

void inc(int &x)

// Bvi3os ¢ynxyuu:
int x=1;
inc(x);

2. Ykazamenu.
Ipumep. GyHKIHS HHKPEMEHTA 1I€JI0T0 YHCIIA;
void inc(int *x)

// Bwvi3os ¢pynxyuu:

int x=1;

inc(&x);

HOCKOHBKy UMs MacChBa ABJIACTCA KOHCTAHTHBIM YKasaT€JIE€M, TO OH
6cez0a epenaeTca B QyHKIHUIO IO CChUTKE. B ciaywyae omHOMepHOTO MaccuBa
B (pyHKIMIO (haKTHUECKH MeperaeTcs aapec MepBoro 3jeMeHTa. Ecnm maxke
yKa3aThb IPH ONHMCAHHM TAaKOTO MapamMeTpa pa3MEepHOCTh MacCHBa, TO OHA
6y}16T HUTHOPUPOBATHCA, TaK KAK HET HUKAKOT'O KOHTPOJIA 3a TEM, BBIXOJUT JIU
IpU OOPAILCHUH K JJIEMEHTY €ro BBIYHMCIEHHBIH ajjpec 3a ITpaHHIbl MacCHBa.
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[TosTOMy mnpM onmcaHnu B KadecTBe NapaMeTrpa (yHKIHUH OJHOMEPHOTO
MacCcHMBa BO3MOXHBI pa3Hble BapHAHTHl 3allUCH: C yKa3aHWEM WIH 0e3
yKa3aHUs pa3MEPHOCTH MacCHBa MJIM HEMOCPEICTBEHHO B BUJIE YKa3aTessl Ha
0a30BBIil THII 3JIEMEHTOB (CM. IPUMEP HUXKE).

JIByMepHBIf MacCHB TIPEICTABISIET COO0I MacCHB, SIIEMEHTAMH KOTOPOTO
SBIISTIOTCSI OTHOMEPHBIE MacCcHBEI (CTpokH). [Tpu BeI30Be PyHKIMH, IMEIOIIeH
B Ka4eCTBE ITapaMeTpa AByMEPHBIN MacCuB, OyJET epeIaBaThCsl yKa3aTelb Ha
MEPBYI0 CTPOKY MAaTpHIBl. B CBA3M C 3THM TakKe BO3MOXKHBI DPa3HBIC
BapUaHTHI 3aIMCH MTApaMETPOB: C YKa3aHWEM 0Oenx pa3MepHOCTEil MaccuBa
WY TOJIBKO OXHOM (BTOPOH, T.€. KOINYECTBA 3JIEMEHTOB B CTPOKE), @ TAKXKE B
BUJIC YKa3aTelsi Ha OJHOMEPHBI MaccuB, pa3Mep KOTOPOI'O COBIAJaeT CO
BTOPOH Pa3MEpHOCTBIO MAaTPUIIBI (CM. TIPUMEP HUKE).

Ecnu cpenu mapameTpos, nepeaBacMbIX B (DYHKIHIO 110 CCHIIKE, UMEIOTCS
TaKHE€, KOTOPbIC HC JOJLKHBI UBMCHATHCA B IPOLECCE €€ pa60T1>1, nepea HuMun
NP ONHMCAaHUH MOXHO yKa3bIBaTh MOAU(HKATOp CONSt.

Kak Obwuio cka3aHo Bblme, (pyHKIMS B KadecTBE pe3yJbTaTa MOXKET
BO3BpalaTh yKasaresab Ha (yHKIHIO. HO Takke BEepHBIM SIBISETCS TO, YTO
TaKOW yKaszaTelb MOXKET ObITh mapamerpoM (yHKnuu. OOmui CHHTaKCHC
OIMMCaHMs yKa3aTels Ha QyHKINIO CIeqyIomuii:

<mun ¢-uu> (*<ums ykazamenss>)(<cnucox munog napam-6 ¢-uu>)

Hanpumep, ecnmn umeercst GpyHKIus:

int sum(int a, int b)

{
}

TO yKasaTelb, CCHUIAIONMIMACS Ha HEe MOXHO OIHUCATh CIEAYIOIINM
obpazom:
int (*pf)(int, int)=&sum;

return a+b;

Ipumep: nana nenounciennas marpuia A(5x5). Onpenenuts MaccuB X U3
MSATH DJIEMEHTOB, PaBHBIX JJEMEHTaM MOOOYHON JMAaroHalu MaTpullbl A.
DneMEHTBI MATPUIIBI TIO BEIOOPY MOJIB30BaTENsl TUO0 BBOJSATCS C KJIABUATYPHI,
00 TeHEPUPYIOTCS CIyYaiHBIM 00pa3oM.

#include <stdio.h>
#include <stdlib.h> //Coodepocum npomomunsr ¢pynxyuii ons
//pabomur ¢ I'CH
#include <conio.h>
#include <time.h> //Coodepoicum npomomunst hynxyuii 0ns
/ / pabomul c epemenem
#include <locale.h>
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#define N 5
// @yHryusa 6600a d1eMeHMO8 MamMpPuybl ¢ K1ABUAMYPbL.
void input_matr(int a[N][N])

{
int i,j;
printf("Bseaute anemeHTh MaTpuupl A: \n");
for (i=0;i<N;i++)
for (j=0;j<N;j++)
scanf("%d",&a[i][j]);
}

// @ynxyua zanonnenus mampuysi ¢ nomowvio I'CY :
void input_matr_rand(int a[][N])
{
int i,j;
srand((unsigned)time(NULL)); //Hnuyuaruzayus I'CH
/ / @ynkyus time 6ozepawaem mexyuee epemsi 6 CEKyHOAX
for (i=@;i<N;i++)
for (j=0;j<N;j++)
a[i][j]=rand()%50; // 3nauenus snemenmos om 0 0o 49
}
// @ynxyus gvluucienus snemenmos maccuga X:
int *mas_x(int (*a)[N], int *x,
void (*pfunc)(int [N][N]))
{
int i,3;
// Bbi306 uepes yxazamenv 0OHOU U3 08YX QYHKYUL 8600a INEMEHMOB A
pfunc(a);
for (i=0@, j=N-1;i<N;i++, j--)
x[1i]=a[1][]];
return x;
}
// @ynxyus 6b18600a HA IKPAH INEMEHMOE MAMPUYBL & U MACCUBA X:
void output(const int x[], const int a[][N] )
{
int i,j;
printf("MaTtpuua A:\n");
for (i=0;i<N;i++)
{
for (j=0;j<N;j++)
printf("%5d",a[i][j]);
printf("\n");
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}
printf("Maccus X:\n");

for (i=0;i<N;i++)
printf("%5d",x[1i]);
printf("\n");

int main()

{

setlocale(LC_CTYPE,"");
int a[N][N], x[N], c;
void (*pfunc)(int [N][N]);
do
{
printf("Bsoa mMaTpuupi:\nl - ¢ knaBuaTypbi\n2- FCY\n");
scanf("%d",&c);
}
while (c!=1 && c!=2);
// Ilpuceausanue ykazamento adpeca 0OHOU U3 QYHKYUI:
switch (c)
{
case 1: pfunc=&input_matr;
break;
case 2: pfunc=&input_matr_rand;
}
output(mas_x(a,x,pfunc),a);
_getch();

PexypcuBHbIe pyHKINH

(DyHI(].[I/IH Ha3bIBaACTCA pCKprHBHOﬁ, €CJIM OHa BbI3BIBACT CaMy cebs

(mpsiMast pexypcusi), WM BBI3BIBAECT APYIyl0 (PyHKIHIO, KOTOpas B CBOIO
ouepelb BBI3BIBACT MEPBYIO (KOCBEHHAS PEKYPCHS).

I'mybuna pekypcuu J0DKHA OBITh KOHEYHOW. [Ipu  BBIMOJIHEHWH

OUEPETHOTO PEKYPCHBHOTO BBI30BA CHCTEMAa CO3HAa€T B CTEKE HOBBIE
9K3eMIUIAPHI BCEX aBTOMAaTHYECKUX MEPEMEHHBIX (YHKIIUU U €€ TapaMeTpOB.
[Tostomy mpu 60sTbIION TTyOMHE peKypCHE BO3MOXHO MEPENOTHEHUE CTeKa 1
aBapuifHOE 3aBepIICHNE paObOTHI MPOTPAMMBI.

Taxke ciemyer akKypaTHO OOpamiaTthCsi B PEKYpCHBHBIX (DYHKIHSAX C

ri00aabHBIMU NEPEMCHHBIMU, TAK KaK HX M3MCHCHHUE OTPA3UTCId BO BCEX
MOCJICAYOUINX BbI30OBAX.
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IIpumep: cOCTaBUTH PEKyPCUBHYIO (DYHKIMIO BBIYHUCIICHUS (haKTopHaa:
int factorial_recurs(int n)

if (n==1 || n==0) return 1;
else return n*factorial_recurs(n-1);

COJAEPKAHUE PABOTbI

BeIOpaTh anroputM, COCTaBUTH €ro OJOK-CXeMy W Hporpammy Ui
pelIeHusT BBIOPAaHHOTO BapuaHTa 3amaHus. [IporpamMma moipKHa IO BEIOOPY
TIOJTE30BATEIIS OCYIIECTBISITH BBOJ HCXOJHOM MAaTPHUIIBI C KIIAaBUATYPHI HIIH U3
¢aiina. Ias 3TOro mporpamMma JOJDKHA COAEPKaTh IBE COOTBETCTBYIOIINE
(yHKIMM, yKazaTedb Ha OAHY W3 KOTOPBHIX HEOOXOAMMO NepenaBaTh B
(YHKIHIO AJIs1 BEIYMCIICHUS 2JIEMEHTOB MaccuBa X. JlaHHast QyHKIUS JOJDKHA
BBI3BIBATH Y€pe3 yKazaTelb OAHY M3 (YHKIHH BBOJA 3JIEMEHTOB MATpPHIIBI,
MPOU3BOUTH BEIYHCIICHHUE 3JIEMEHTOB MacCHBa X B COOTBETCTBHUH C 3aJJaHHEM
U BO3BpAalllaTh yKazaTelb Ha 3TOT MaccuB. Kpome Toro, nporpaMma JoimkHa
coJiepkath (DYHKLMIO JUIsl BBIBOJIA HA KpaH u B (aill MCXOAHOW MaTpHUIbl U
PEe3yIbTHPYIONIET0 MACCHBA, a TAKKe PEKYPCHBHYIO (DYHKIHUIO OIpeeIeHNs
B COOTBETCTBHH C 3alaHUEM BEIMYHUHBI Y.

B nporpamme He TOIKHO OBITH TTIOOATBHBIX EPEMEHHBIX.

BAPUAHTDBI 3AJAHUSA

1. HMana marpuma A(5x5). Ompenenuts MaccuB X W3 5 3JIEMEHTOB,
KaXJIpli M3 KOTOPBIX PaBEH CyMME€ 3JEMEHTOB COOTBETCTBYIOLICH
CTPOKH BepXHel TpeyroapHOi MaTpHibl. OnpeenuTh BeIHIHHY Y, KaK
HauOOJBIINUN U3 DIEMEHTOB MaccuBa X.

2. Jlana wmarpuna A(5x5). Onpenenuts MaccuB X W3 5 3IIEMEHTOB,
KaXIpIH W3  KOTOPBIX  paBeH  NPOM3BEACHUIO  AJIEMEHTOB
COOTBETCTBYIOIIETO  CTOJOIA HIKHEH TPEyroJbHOW MAaTpPHIIBL.
Onpenenuts BeMWYHHY Y, KaK CYMMY TOJIOKHUTEIBHBIX SJIEMEHTOB
MaccuBa X.

3. Jana wmarpuma A(5x5). Onpenenuts maccuB X W3 5 3IIEMCHTOB,
KaXIblii W3  KOTOPBIX  paBeH  HAWOOJBIIEMY  DJIEMEHTY
COOTBETCTBYIOIICH CTPOKH MaTpHIlbl. ONpeJeTuTh BEIHINHY Y, Kak
HAVMEHBIIINH U3 ITOJIOKUTEIBHBIX JIIEMEHTOB MaccuBa X.

4. Jlana matpuma A(5x5). Omnpenenuts mMaccuB X W3 5 3JIEMEHTOB,
KOKIBIA M3 KOTOPBIX paBeH 1, eciu NpOu3BENEHUE JIIEMEHTOB
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COOTBETCTBYIOILIETO cTOJI0IAa OoJIbIe HyJIst U —] B IPOTHBHOM Cllydae.
Omnpenenuts BeaWYMHY Y, KaKk KOJIMYECTBO MHOBTOpeHHH 1 cpenu
9JIEMEHTOB MaccuBa X.

Jana matpuna A(5x5). Omnpenenuts MaccuB X U3 5 3JIEMEHTOB,
KaXIpli M3 KOTOPBIX paBeH HAaMMEHBIIEMY M3 DJIEMEHTOB
COOTBETCTBYIOIIETO CTONONA MaTpHUIlBl. OTpenennTs BeNHInHy Y, KakK
KOJIMYECTBO  HEYETHBIX  DJIEMEHTOB,  PACIIOJNIOKEHHBIX  TIEpe]
HanOOJIBIINM H3 PIIEMEHTOB MaccuBa X.

Hana marpuma A(5x5). Ompenmenuts MaccumB X W3 5 3JIEMEHTOB,
KaXIbIii W3 KOTOPBIX paBeH |, €CI KOJMYECTBO IOJIOKHUTEIBHBIX
9JIEMEHTOB B COOTBETCTBYIOIIECH CTpOKEe OOINBIIe KOJHYECTBA
OTPHILATENHHBIX U —| B IPOTHBHOM cirydae. OnpenenuTs BennauHy Y,
KaK KOJIMYECTBO YETHBIX JIEMEHTOB B TIEPBOM CTPOKE MaTPHUIIBI A.
Hana marpuma A(5x5). Ompenmenuts MaccuB X W3 5 3IEMEHTOB,
KOKIbIE W3  KOTOPBIX paBeH CpelHeMy  apu()METHYECKOMY
HauOOJBIIEr0 M HAWMEHBIIETO M3 3JEMEHTOB COOTBETCTBYIOIIETO
cTosbra MaTpuIsl. OnpenenuTh BeIMYHHy Y, Kak CyMMY 3JIEMEHTOB,
PacIoNIOKEHHBIX IIepe/l HAaUMEHBIIINM 3JIEMEHTOM MaccHuBa X.

Jana marpuna A(5x5). OmpenenuTb MaccuB X W3 5 3IEMEHTOB,
KaXJbplii M3 KOTOPBIX paBeH |, ec’M B COOTBETCTBYIOIIEH CTPOKE
AJIEMEHT TJIABHOW JMaroHaiu OoJblie 3jeMeHTa moOouyHoW U —1 B
NpOTHBHOM ciydae. OmpenenuTh BETHYMHY Y, KaK KOJHMYECTBO
HEYCTHBIX AJIEMEHTOB B IIEPBOM CTOJIOIE MATPHIIEI A.

Hana marpuna A(5x5). Ompenmenuts MaccuB X U3 5 3IEMEHTOB,
KaXIblii W3 KOTOPHIX paBeH 1, €CIIM AIIEMEHTHl YIOPSAIOYCHBI II0
BO3PACTaHHUIO WM TO YOBIBAaHHMIO M —1 B TPOTHBHOM CITydae.
Onpenenute BenmuuuHy Y, Kak cpemHee — apuMeTHUECKOe
HanOOINBIIET0 W HAWMCHBIIETO JJIEMEHTa TJAaBHOM IHaroHaIn
MaTpuI A.

Hana marpunma A(5x5). Ompenmenuts MaccuB X U3 5 3IEMEHTOB,
KaXJIplii M3 KOTOPBIX PAaBEH IIEPBOMY OTPHIATEIEHOMY 3JIEMEHTY
COOTBETCTBYIOIIEH CTPOKM MATPHUIIBI MM HYJIIO, €CIIH BCE 3JIEMEHTHI
CTPOKH TOJOXHUTENbHBL. OTmpenenuTs BeIWYHHY Y, Kak HWHIEKC
MIEPBOTO OTPHUIIATEILHOTO JIEMEHTa MacCcuBa X.

Jana marpuma A(5x5). Omnpemenuth MaccuB X W3 5 3IEMEHTOB,
KaXIbIi U3 KOTOPBIX PaBeH |, €CITM BCE AIEMEHTHI COOTBETCTBYIOIIEH
CTPOKH IIOJIOKHUTEIBHBI W —1 B MpOTHBHOM ciydae. Ompenenuts
BeimunHy Y, Kak 1, eciM 3JeMEeHThl TepBOl CTPOKM MaTpHIIBI
o0pa3yroT apudmMeTniecKyto nporpeccuro u 0 B IpOTUBHOM ClTyvae.
Hana marpuna A(5x5). Ompenmenuts MaccuB X U3 5 3JIEMEHTOB,
Ka)XJIbIi 13 KOTOPBIX PaBEH COOTBETCTBYIOLIEMY 3JIEMEHTY CTOJOIa C
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HanOouNbIIeH cpea APYruX CTOJOLOB CYMMOH — IMOJIOXKHTEIBHBIX
aneMeHToB. OnpenenuTs BeIUYuHy Y, Kak 1, eciu 3JIeMeHThl MaccuBa
X ob6pasytor mocnegoBarenbHocTh ®dubonauun (f = f, = 1,
fi=fia+ fi2 amst i >2) 1 0 B IpOTHBHOM CiTy4ae.

Jana matpuna A(5x5). Omnpenenuts MaccuB X U3 5 3JIEMEHTOB,
KaXIbI M3 KOTOPBIX paBeH 1, eciad HauMEHBLIMH DIEMEHT
COOTBETCTBYIOIIEH CTPOKH MOJIOKHUTENEH U —1 B MPOTHBHOM Cllydae.
Onpenenuts BennduHy Y, KaK HAUOONBIIMN M3 MHICKCOB AJIEMEHTOB
MaccuBa X, paBHBIX 1.

Hana marpuma A(5x5). Ompenmenuts MaccumB X W3 5 3JIEMEHTOB,
KaXIBIii M3 KOTOPBIX paBEH CyMME JJIEMEHTOB COOTBETCTBYIOIIEH
CTPOKH, €CIH OHHU BCE JMOO IIOJIOKUTEIBHBI JHOO OTPHUIATEIHHEI, 1
HYJIO B MPOTHBHOM ciydae. Ompenenuts BeIHYUHY Y, KaK CyMMY
9JIEMEHTOB MacchBa X, PACIIONOXKEHHBIX ITIOCIIE TEPBOTO HYIEBOTO
3JIeMEHTA.

Hana martpuna A(5x5). OmnpenenuTb MaccuB X M3 5 3JIEMEHTOB,
Ka)XXIbIil U3 KOTOPBIX paBeH CpeAHeMYy apu(METHUECKOMY DJIEMEHTOB
CTPOKM W cCTONOIA, Ha TIEPECeYeHUH KOTOPBIX  HAXOAUTCS
COOTBETCTBYIOIIMIM 3JEMEHT MN000YHON auaroHanu. OmnpeaenuThb
BCIIMYUHY Y, KaK IPOU3BCACHNUC YCTHBIX 3JICMCHTOB, PACIIOJIOKEHHBIX
MocJIe HaMMEHBIIIEro AJIEMEeHTa MaccuBa X.

Jana martpuna A(5x5). OmnpenenuTb MaccuB X W3 5 3JIEMEHTOB,
KOKIBIA M3  KOTOPBIX pPaBeH  KOJUYECTBY  BXOXKICHUM B
COOTBETCTBYIONIYIO CTPOKY HAMOOINBIIEr0 U3 3JIEMEHTOB MAaTPHIIBL
Onpenenuty Benmu4uHY Y, Kak KOJIHYECTBO HYJEBBIX AIIEMEHTOB
MaccuBa X.

Hana marpuma A(5x5). Ompenmenuts MaccuB X U3 5 3IEMEHTOB,
KaXIblii W3 KOTOPBIX PAaBeH CyMME€ OJJIEMCHTOB TOTO CTONONA, B
KOTOPOM  HAaxXOOUTCA  TEPBBIA  IOJNIOKUTEIBHBI  3JIEMEHT
COOTBETCTBYIOIIICH CTPOKH, W HYIIO, €CIH BCE JJIEMEHTHl CTPOKH
HCIIOJIOXKUTCIIbHBI. OHpe}IeJ’II/ITI) BCJIMYNHY Y, KakK KOJIM4YECTBO
OTPHUIATCIBHBIX 3JIEMEHTOB, PACHOJIOKCHHBIX TIEPEN HANOOJIBIINM
3IIEMEHTOM MaccuBa X.

Jana marpuma A(5x5). Omnpemenuth MaccuB X W3 5 3IEMEHTOB,
KaXIbIi M3 KOTOPBIX PaBeH 1, €CIM B COOTBETCTBYIOIIEM CTOJIOIIE €CTh
BO3PAaCTArOIIas MOAIIOCIEI0BATEIBHOCTD M3 TPEX 3JIEMEHTOB U HYJIIO B
NpOTHBHOM ciy4ae. OmpenenuTs BeNIWYMHY Y, Kak INPOW3BEICHUE
HEYETHBIX  DJIEMEHTOB, PacIONIOKEHHBIX  TIEepej NIEPBBIM
BCTPETUBIINMCS YE€THBIM 3JIEMEHTOM MaccHBa X.

Hana marpuna A(5x5). Ompenmenuts MaccuB X U3 5 3JIEMEHTOB,
Ka)XIbIl M3 KOTOPHIX paBeH |, ecliM HauMEHBIIMH W3 3JIEMEHTOB



20.

21.

22.

23.

24.

25.

39

COOTBETCTBYIOIIEH CTPOKHM COBIAJAaeT C HAaUMEHBIIUM DJIEMEHTOM
MaTpuibl U1 —1 B NpOoTUBHOM ciydae. ONpeaeinTh BeIMUUHy Y, Kak
CYMMY YETHBIX 3JIEMEHTOB IEPBOM CTPOKH MATPUIIbI, PACIIONOKEHHBIX
TIOCJIE TIEPBOTO HEYETHOTO JIEMEHTA

Jana matpuna A(5x5). Omnpenenuts MaccuB X U3 5 3JIEMEHTOB,
KaXIbIii M3 KOTOPBIX PaBEH 3JIEMEHTaM TOTO CTOJIONA, B KOTOPOM
HAXONATCS ~ HAWMOONBIIMH W HAWMOONBIIMKA TIO MOIYIIO 3JIEMEHTHI
MAaTPHIIBI, WIH 3JIEMEHTaM IMOO0YHON AUarOHaJH, €CIIA OHU HaXOISTCS
B pasHBIX cTojibmax. OmnpenenuTs BeIWYNHY Y, KaK TPOW3BEICHUE
OTPHIIATENIFHBIX JJIEMEHTOB MacchBa X, PAacIIONIOKEHHBIX TIOCIe
TIEPBOTO ITOJIOKUTEITHHOTO JIEMEHTA.

Hana marpuma A(5x5). Ompenmenuts MaccmB X W3 5 3JIEMEHTOB,
KaXIblii W3 KOTOPHIX PAaBCH CYMME D3JCMEHTOB COOTBETCTBYIOIICH
CTPOKH, MpPEAIIECTBYIOIIUX IEPBOMY B HEHW OTPHULIATEIbLHOMY
anemeHTy. Omnpenenuts BennuuHy Y, Kak KOJIMYECTBO MOBTOPEHUM
HarVMEHBIIIETO 3JIEMEHTA B IEPBOM CTPOKE MATPHULIBI.

Jana martpuna A(5x5). OmnpenenuTb MaccuB X W3 5 3IEMEHTOB,
KaXJbplii M3 KOTOPBIX paBeH 1, eciu cymMMa MOAyNeH 3JIeMEHTOB
COOTBETCTBYIOIIIETO CTOJIONA OOJIbIIE HAUOOJBIIETO IO MOIYJIIO
3JIEMEHTaA MaTpUullbl 1 -1B IIPOTUBHOM cCJIy4ace. OHpeI[eJ'II/ITI) BCIIMYNHY
Y, KaK CyMMY TIOJIOKUTEIHHBIX AJIEMEHTOB IEPBOM CTPOKH MATPHIIBL,
PAacIIONIOKEHHBIX TIOCIIE IEPBOTO HYJICBOTO 3JIEMEHTA.

Hana marpuma A(5x5). Ompenmenuts MaccuB X U3 5 3IEMEHTOB,
KaXIblii W3  KOTOPBIX  paBeH  MPOW3BEICHHIO  DIIEMEHTOB
COOTBETCTBYIOIIETO CTOJONA, PACIIONOKEHHBIX 3a TEPBEIM B HEM
OTpHUIATENFHBIM  AneMeHTOM. Ompenennuts BenwduHy Y, Kak
KOJIMYECTBO OTPHUIIATEINBHBIX AIIEMEHTOB IEPBONH CTPOKH MATPHIIBL,
MMEIOIINX HEYETHbIE HOMEPA CTOJIOIOB.

Hana martpuna A(5x5). OmpenenuTh MaccuB X W3 5 3IEMEHTOB,
Ka)KI[I)If/'I N3 KOTOPBIX paBE€H 1, €CJIN KOJIMYCCTBO YCTHBIX 3JICMCHTOB B
COOTBETCTBYIOIIECH CTPOKE OOJbIIEe KOJUYECTBA HEUETHHIX M —1 B
NpOTUBHOM ciy4ae. OmnpenenuTh BeJIWYMHY Y, Kak INPOM3BEICHUE
MOJIOKUTEJIBHBIX 3JIEMEHTOB, PACIOJ0KEHHBIX I0Cie HAOOJIBIIETO
3JIEMEHTa NIEPBON CTPOKU MaTPHULIBL.

Jana marpuma A(5x5). Omnpemenuth MaccuB X W3 5 3IEMEHTOB,
KaXIbIif U3 KOTOPBIX paBeH 1, eciii HanOOIBIINHA 10 MOJYJIIO 3JIEMEHT
COOTBETCTBYIOIIEH CTPOKH COBIAJAECT C HAaMMEHBLIMM II0 MOJYJIIO
9JIEMEHTOM MOOOYHOH JHMaroHaiM W —1 B IPOTHBHOM Cllydae.
Omnpenenuts BennunHy Y, KaK CyMMY O3JIEMEHTOB IIEpPBOIl CTPOKH
MaTpHIbl, PaCIOJOXEHHBIX MEXIy HAHOOJBIIMM W HaWMEHBIINUM
JJIEMEHTOM.
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KOHTPOJIBHBIE BOITPOCBHI

KakoBer B s3pike C/C++ TpUHOWIBI pasMENmICHHS B MaMITH
MHOTOMEpHBIX MaccuBOB? Kak mponsBoaurcs ux onucanue?

Kak npousBoauTcst oOpaiieHue K 3JIeMeHTaM MHOTOMEPHOTO MaccuBa?
Kaknmu crnoco6aMu MOKHO HMPOU3BECTH 3aI0JIHEHHE MHOTOMEPHOTO
MacCHUBa dJIeMEHTaMu?

Kak ocymectBinsiercs (aitoBblii BBOA-BBIBO B sA3bIKe C?

B kakom (aiine ompezneneHsl HNPOTOTHIBI (YHKIMH BBOJA-BHIBOJA
BEPXHETO ypOBHA?

Kakwue ¢pyHKIHN OCYIIECTBISIOT OTKPHITHE U 3aKpBITHE (hafina?

Kakne ¢ysxkumm mnpeaHazHaueHsl Ui (OpPMaTHPOBAHHOTO BBOJA-
BBIBOJIA JAHHBIX ?

B uyem 3akirouaercs pasnuyMe B NMPUHOMNAX IEpenadd B (DYHKIHIO
MapaMeTpoB IO 3HAYCHHUIO U 110 CChUIKE?

Kakue BBl 3HaeTe crocoObl Mepenaud MapaMeTpoB IO CCHUIKE B
s3pike C/CH++?

Kakum o06pa3zom nepenatorcst B )yHKIMHA MacCHBbI?

Bo3moxxen M BO3Bpar (yHKIHMEH TaKMX THUIOB JaHHBIX, Kak
CTPYKTYPBI U 00beTUHEHHS?

Bo3MmorkeH v Bo3Bpat GpyHKIUEH MaccuBa?

HazoBuTe mpenmymiecTBa ¥ HEJOCTATKH PEKYPCHBHBIX (YHKIHH IO
CPaBHEHUIO C UTEPAaTHBHBIMH.

B kakoM ciydae 3aauya MOXET HMETh PEKypCHBHOE pereHne?

KakoB MexaHW3M BBI30Ba PEKYPCUBHOM (DyHKIIHA?

Kakne ycnoBust ZOMKHBI BBITIOIHATHCS MPU OMHCAHWN PEKYPCHBHBIX
GhyHKIHIA?

Kak onuchiBatoTCst PyHKIIMH ¢ KOCBEHHOM peKypcueii?
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