A3blk C# Kak coBpeMeHHas anbTepHaTuBa
[Mackanto n C++ anga obyyeHuss ocHoBaMm
anropuTMm3aumm n NporpaMMmMpoBaHUS

[laBnoBckaa TaTbAaHa AnekcaHApOBHa

npodeccop Kadeapbl MHPOPMATUKN N NPUKITAAHON MaTEMATUKM CaHKT-
MeTepbyprckoro rocyaapCTBEHHONo yHMBepcuTeTa MHPOPMaLMOHHbIX
TexHonormm, mexaHmkun n ontuku (Crery MTMo),

npodeccop Kadeapbl MHPopMaTUKM CaHKT-INNeTepbyprckoro rocyaapCrBeHHOro
YHUBEpPCUTETA SKOHOMUKU U PpmnHaHcoB (CI6INY20)

e-mail: pta-ipm@vyandex.ru canTt: http://pta-ipm.narod.ru
pab. Ten.: (812)233-4690, aoM. Ten.: (812)656-9400

©lMaBnosckas T.A. (CNe6ry NTMO)



[1naH nekumnu

= Kputepun Bbibopa s3bika Ansa obyuyeHus
NporpaMMmMpoBaHUIO B BY3E.

s OCHOBHble XapaKTePUCTUKU N ocobeHHocTu C#.

= [lnaH Kypca u coctaB y4yebHO-MeToANYEeCKOoro
KoMnjekca: y4ebHUuK, TeCTbl, 3a4aHuns,
npe3eHTaunumn nekumn.

= DbannbHO-penTnHroBad cMcreMa OLEeHKHU
pe3ysibTaToB 06y4yeHus.

= KpaTkunn o0630p d3blka C# (no npe3eHTayusam
nekunn ans HanpasneHunda 230100 - MHdopMaTHKa
N BblY. TEXHUKA, AncunninHa «lporpaMmMmmpoBaHme
Ha A3blKe BbICOKOrO YPOBHS>»)

©lMaBnosckas T.A. (CNe6ry NTMO)



YyebHukun n yyebHble nocobus

Masnoeckaa T.A. C/C++. lNporpaMmMmpoBaHmne Ha SA3blKe
BbICOKOro ypoBHda. — CI16.: lNutep, 2001-2006. — 461 c.

Masnoeckasa T.A., LLynak O.A. C/C++. CTpyKTypHOe
nporpammmnpoBaHue: lNMpaktukym. — CI16: NMATEP, 2002-2006. —
240 c.

MaBnoeckaa T.A., LLynak KO.A. C++. O6beKTHO-OpUEHTUPOBAHHOE
nporpammupoBaHue: lNpaktnkym. — CI16: NMATEP, 2004-2006. —
265 c.

[TaBnoBckasa T.A. lNackanb. [NporpaMMmpoBaHmne Ha 43blke
BbICOKOIro ypoBHS. Y4yebHuk — CI16.: NMUTEP, 2003. — 384 c.

[TaBnoBckasa T.A. lNackanb. [NporpaMmMmpoBaHne Ha 43blke
BbICOKOro ypoBH4. lNpaktukym — CI16.: NMMTEP, 2005. — 317 c.

NMaBnoBckaa T.A. C#. NporpaMmMupoBaHue Ha fAA3blKe
BblCOKOro yposHsi. — CI6.: MUTEP, 2006. — 432 c.

http: ta-ipm.narod.ru http://ips.ifmo.ru,

http://de.ifmo.ru, http://cis.ifmo.ru

©lMaBnosckas T.A. (CNe6ry NTMO)
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[locnepoBaTeNbHOCTb N3y4YeHUA OCHOB
nporpaMMmMpoBaHnNg

l.

A A (e

BeeneHune: uenn obyyeHus, kputepmuun kadectsa 10,
napaanrMbl U TEXHOJZIOTMU NPOrpaMMmMpoBaHnS,
obocHoBaHue Bbibopa sA3bika*

CocTaB sA3blka (J1IeKCeMbl): KOHCTaHTbl, UMEHA, KJIl0UYEBbIE
C/I0Ba, 3HAKM ornepaunmn, pasgenmtenu

KoHuenuusa tuna gaHHbixX. Knaccnpunkaumm Tunos.
BCTpoeHHble Tunol.

[lepeMeHHble, onepaunmn, BblpaXkeHnsa. OpraHm3aums
nporpamMmmsbil

OnepaTopbl A3biKa
CocTaBHble TUNbl AaHHbIX (MACCMBbI, 3aNNUCU/CTPYKTYpHI, ...)
[TognporpamMmbl, MO4AYNA

CTunb NporpaMMmMpoBaHUSA N TEXHONOMUN pa3paboTKu
nporpamm

AHaMuyeckme CTpYKTYpbl AaHHbIX: CTEK, O4Yepeb, CMNCOK,
nepeBo

CCbl/06beKTbI: ONUCaHue, HacneaoBaHue, BAOXeHne
[lpuMmeHeHne 6ubnnotek o6LEKTOB

* pna O0O: noHaTHe Knacca

©lMaBnosckas T.A. (CNe6ry NTMO)



Bbi6op s3blka ansg 06yyeHus nporpaMMmMpoBaHUIO

= BASIC Kputepum Bbibopa:

= [lackanb s IDDDeKTUBHOCTb 06yUeHmUs

« Fortran o6l MM OCHOBaM
nporpaMMmnpoBaHnS

= C = CoBpeMeHHbIN YPOBEHb SA3blKa

s C++ = [pocToTa 06yyeHus

= Java . = [lpocTtoTa 060104KHU

e = YNno6ctBo 060/5104KMU

. Delphi D Eleec?;?p;(colfllMMble arnnapaTHble

= Oberon = JlOCTYNHOCTb ANCTPUOYTNBOB

2 I = PacnpocTtpaHeHHOCTb

s JIMUEeH3MOHHAaA YNCTOTa

3HaUMMOCTb KpUTEPUEB = O6beM nepBoHa4asibHbIX 3HAHUW
3aBUCUT OT LieNu ANa npocTenwen nporpamMmmol

obyueHns n umerowmxcs = JIMYHbE NpeanoyYTeHUS
pPecypcoB 3

©lMaBnosckas T.A. (CNe6ry NTMO)



TIOBE Programming Community Index

OTcnexmnBaeT NonynsspHOCTb S3bIKOB NPOrpaMMmUpoBaHus. [JaHHble
obHOBAAIOTCS pa3 B Mecsl,.

PENTUHI A3blKa BbIYUCIAETCA UCXOAA U3 KOJINYeCcTBa
KBaJIMPMUNPOBAHHbIX KafpoB Nno BcemMy Mupy, KypcoB u third party
npoumssoauTenen. [insa BbiUNC/IEHUSA PEUTUHra A3blKOB
nporpaMMmMpoBaHMA UCNOJIb3YIOTCH NOUCKOBbIe cucrtemMmbl Google,
MSN, Yahoo!

PENTUHI MOXET UCMONIb30BaTbCA A1 NPOBEPKMU, YTO BallX HaBbIKU
COOTBETCTBYIOT TpeboBaHMAM MHAYCTpUK MO nan ans NpUHATUA peLlleHuns,
KaKoW A3blK BblOpaTb 4719 pa3paboTku HOBOW CUCTEMBI.

Ons Kaxaoro A3blka NporpamMMmnpoBaHNSA BbIUNCIIAIOTCA PEATUHE U CTaTycC.
PelTUHI yKa3bIBaeTCcs B MPOLEHTaX.

Y Kaxnaoro sa3bika MoxeT 6bITb ctaTtyc "B", "A--", "A-" nnn "A". A3bIky,
nMmerLme crtatyc "A", cuMTaroTCd OCHOBHbLIMMU. ECNM B TeueHne Kak
MUHUMYM 3 MeCcsaUeB PENUTUHT s3blka aep>Xutcs eoliwe 0.7%, To OH
nony4vaet cratyc "A".

Ans pa3paboTKn peKOMEHAYETCS UCMOJIb30BaTb OCHOBHbIE A3bIKU
NporpaMMMUpPOBaHMUSA MO TPEM MPUUYNHAM:
m A1 HEOCHOBHbIX A3bIKOB ropasao MeHbLUE KBaJ'IVICI)VILI,VIpOBaHHbIX KaaposB

= MPOU3BOANTENIN MHCTPYMEHTOB HE 3aHMMalOTCS pa3paboTKON MHCTPYMEHTOB A1
HEOCHOBHbIX S3bIKOB

= KakK npaBuio, A5 HEOCHOBHbIX S3bIKOB CYLLECTBYET MEHbLUEE KOMYECTBO
6nénmortek

KOHEeYHO, 3TO BCEro /nLlb OANH U3 KPUTEPUEB NCMOJIb30BAHNSA TOrO UK
MHOIO 53blKa. HY>XXHO yuMTbiBaTb TaKXe NPUMEHMMOCTb A3blKa K
npeaMeTHoOn 06/1acTn, NPOU3BOAUTESNIBHOCTb, MAaCLUTabUpyeMOCTb.

©MNasnosckas T.A. (CM6MY UTMO) 10



TIOBE Programming Community Index for August 2009

www.tiobe.com

Position Position _ Ratings
Programming Language

Aug 2009 Aug 2008 Aug 2009
1 1 Java 19.527%
2 2 C 17.220%
3 4 C++ 10.501%
4 3 PHP 9.390%
5 3 (Visual) Basic 8.486%
6 6 Python 4.489%
7 8 C# 4.443%
8 7 Perl 4.028%
9 10 JavaScript 2.812%
10 9 Ruby 2.490%
11 11 Delphi 2.337%

©lMaBnosckas T.A. (CNe6ry NTMO)
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Tiobe Programming Community Index
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Dates

~ Java == C++ = (Visual) Basic C# JavaScript
—C  -——PHP Python ~ Perl ==Ruby
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[TonynapHOCTb A3bIKOB C langpop.com

Normalized Comparison

This is a chart showing combined results from all data sets.

Java
C
C++
PHP|
JavaScript |
Python ‘
Perl 1
SQL ]
c# |
Ruby ’
Shell

Visual Basic

Actionscript
Assembly
Delphi
Objective C ‘
Lisp- ]
Pascalj
Scheme| |
ColdFusion 1
Fortran| |
Tcl——I

DI
Cobol
Haskell

©lMaBnosckas T.A. (CNe6ry NTMO)



[Ipyrou cpes

programming.reddit.com

The data were obtained using Yahoo's search API with the programming.reddit.com web site, and the title: query option,
due to the (c) 2007 at the bottom of every reddit page that returns lots of false positives for C.

This site has gained in popularity recently, and often has decent discussions of programming languages and their relative
merits. The community is generally curious about up and coming languages like Haskell and Erlang. Of course there are also
many people working in industry with languages like Java and PHP.

PHP

Cz
C++|

Java
Python
D
Ruby : : I
Haskell ' ]
JavaScript i

Lisp
sQL ]

Perl

Erlang |
Scheme —{
Smalltalk
ocami| |
Shell i
Forth| ]
Objective C|* |

Assembly _|

©Maenosckas T.A. (CMery UTMO)




0.0

0.5

1.0

1.5

Dollars/Click

Dollars
2.0 2.5 3.0

3.5

4.0 4.5 5.0 5.5

6.0

tcl/tk programming
fortran programming
python programming
ruby programming
shell programming
cobol programming
windows programming
delphi programming

perl programming

Query

sql programming

visual basic programming
java programming

unix programming

php programming

c++ programming

C programming

& programming

©MNasnosckas T.A. (C6ry UTMO)

» High m Mean

how much it costs
you, the advertiser,
per click for ads
placed with search
terms such as “java
consulting” or “perl
training”

We can see which
languages are
generating the most
commercial interest
in terms of ad sales.
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OcHoBHbIe YyepTbl O6epoHa

[1pOCTON U ACHbLIM CUMHTAKCUC, MOXOXMN Ha CUHTaKcuc lMNMackans (He
nytatb ¢ Typ6o MNackanem) u Moaynbl-2.

Habop CTpYKTYPHbIX YNPaBASOWMX KOHCTPYKLUN
(IF-ELSIF-...-ELSE-END, CASE, WHILE, REPEAT, LOOP)

YOo6HbIN 1 nNpocTon Habop 6a30BbIX TUMOB (CMMBOJIbI U CTPOKMU,
KOPOTKME U O/IMHHbIE Lefble N BEeWEeCTBEHHbIE, NOrMYEeCKUn Tnn,
MHOXeCTBa, NpouenypHbIn T1n)

= [lpocTbie n yaobHblie npaBuia COBMECTUMOCTU YNCNOBbIX TUMOB
(SHORTINT<=INTEGER<=LONGINT<=REAL<=LONGREAL)

MaccuBbl (B TOM YMCE OTKPbITbIE N ANHAMUYECKMUE), 3aNNCK
(paclwunpsieMblie) 1 ykalaTenan Ha MacCMBbl N 3arnuncu

[MonHbIN (HO HE N36bITOYHBLIN) HAabop cpeacTB NoAAEPXKKMU
HacnegoBaHUsa M NonnMMopduiaMa: rnNpoBepka M oxpaHa
(AMHaMmnyeckoro) Tuna, perMoHasibHas oxpaHa Tuna

BcTtpoeHHbIn c6opLUmMK Mycopa

[lpocToe Moy /IbHOE CTPOEeHMe CO CTPOrnM (B TOM yucne
MEXMOAY/IbHbIM) KOHTPOJIEM U ANMHAMUYECKOMN 3arpy3kon Mmoaynen

[TIpoCTON N CTPOrnmM 3KCNOPT U UMMOPT

ABTOMaTu4yeckoe popMMUpoBaHMe Moaynen onpeneneHni
(MHTepdencos moaynen)

©lMaBnosckas T.A. (CNe6ry NTMO)
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CocTtaB y4yebHO-MeToaAnYeCcKoro KoMmrseKkca

= paboyas nporpamma
s Y4yebHuK
= yyebHoe nocobue

s MeTogmnmyeckume ykasaHusg no BbINoaHeHUto nab.
paboT

= MeToandveckue ykasaHus rno camocTt. pabote
= DJ/IEKTPOHHbIE CpeAcTBa 0by4YeHNa N KOHTPONS:

©lMaBnosckas T.A. (CNe6ry NTMO)

KOHCMNEKT NeKL N

Habop TecToB

Habop 3aaaHUI
npe3eHTauunm
CrpaBOYHble MaTepuabl

17



BbaPC

B oceHHeM cemecTpe 2009/2010 yu.rr

Moaynb 1

TeKyLNiA KOHTPOb MO TOYKaM

PopMbl KOHTPONA Py6exXHbIi
2 3
min | max [ min | max | min | max | min | max | min | max

JTabop. paboThl 6 10 6 10 6 10
TecTtupoBaHue B OO 5 8
Py6eXHbln KOHTPOSb 7 10
JINYHOCTHLIE KayecTBa 2 5
IToroBas atrectayus
Eg:%ﬂ;j”"” o ] S T GO0 o N O O e X ) ey
HakonneHvne 6as110B 0 0 6 10 17 28 23 38 32 53

©lMaBnosckas T.A. (CNe6ry NTMO)
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B oCeHHeM cemecTpe 2009/2010 yu.rr

©llasB

Mopaynsb 2 NTo
roB
X as
TeKyLLN KOHTPO b N0 TOYKaM
Y P arT
®OopMbl KOHTPONS Py6exHblii | €CT
auu
A
min [ max | min | max | min | max | min | max [ min | max
Nabop. paboThbl 6 10 6 10 6 10
TecTtuposaHue B LLJO 4 6
Py6eXHblil KOHTPO/Tb 4 6
JINYHOCTHLIE KayecTBa 2 5
WToroBasa artectauus
Bannbl TOYKN KOHTPOSIA 0 0 6 10 10 16 6 10 6 11
HakonneHne 6annos 0 0 6 10 16 26 22 36 28 47
nosckas T.A. (CNe6ry N"TMo)
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B BECeHHEM

cemecTtpe
2009/2010 yu.
I
Moaynb 3 Mopaynb 4
TekyLLWiA KOHTPO/Ib MO TOYKaM TeKyLLmMii KOHTPO/Ib MO TOYKaM 3
Py6exHbl Py6exHsl K
PopMbl KOHTPO/IA 1 2 3 n 1 2 3 4 n
3
> ma | mi ma : ma ! ma ; ma | mi ma | mi ma | mi ma | mi ma | mi ma
min min min min

X n X X X X n X n X n X n X n X
Nabop. paboTsl 6 10 6 10 6 10 6 10 6 10
TecTtupoBaHue B

2,5 4 5 8

uao
Py6exHbIi 5 3 3 5
KOHTPO/Ib
JINYHOCTHbIE 0 5 0 5
KauyectBa
NToroBasi 2
artecrayus 0
PRI 0 Sielohe £ |35 S B Rl b & 4 0 [P el hg e T e e o e oo o v o T VT 1
KOHTpO/IA 0
ko Ae e R s s T S S 108 SO () N B o |6 |10|11]|18 17|28 ]|20]|38]?>
6as1noB 5 5 5 8
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Tembl nabopaTtopHbiX paboT

1. JInHenHble nporpamMmmsil

2. Pa3BeTBnswowmnecs BblYNCINTENbHbIE NMPOLIECChHI
3. OpraHunsauuga UMKNOoB

4. [NpocTenwine Knaccol

5. OAHOMepHble MacCUBbI

6. JByMepHble MaCCUBbI

%

CTpoKu
8. CTaHOapTHble KOHTEeNHepbI
9. Knacchl

10. HacnepoBaHwue
11. Co3pgaHne Windows-npuaoxeHumu

©lMaBnosckas T.A. (CNe6ry NTMO)
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[IpnMepbl 3aaaHnn Ha nabopaTopHblie paboThbl

N°1 «JInHenHble NnporpaMmbl>»

= Hanunwunte nporpammy ansg pacyerta no AByM opMynam.
[lpeaBapuTenbHO NMOArOTOBbLTE TECTOBbLIE NMPUMEpPLI A1 BTOPOU
dopMybl C NOMOLWbIO Kanbkyndatopa (pe3ynbTaTbl BblYNCIEHUS
no obemm dopmynam AO0/KHbI coBnagaTtb). OTCyTCTBYHOLWME B
A3blke PYHKUMMN Bbipa3nuTe yepes nMerLimnecs.

z, = 2sin’ (3w — 2a)cos’ (57 + 2a)

Il ey
z, =———sIn(—7m — 8x
== sinC 7 —8a)

22
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[IpnMepbl 3aaaHnn Ha nabopaTopHblie paboThbl

N°2 «Pa3BeTBnsloWmMecs BblHUCINTENIbHbIE NPOLECCHI»
= 3adaHue 1

Hanuncatb nporpamMmmy, KoTopasa no BBeA€HHOMY 3HAYEHUIO
apryMeHTa BblYMUCNISeT 3HaueHne @yHKuMn, 3agaHHoun B
Buae rpaduka. lNapametp R BBOAUTCA C KJlaBMaTypbl.

©lMaBnosckas T.A. (CNe6ry NTMO)
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[IpnMepbl 3aaaHnn Ha nabopaTopHblie paboThbl

= 3aJaHue 2

Hanuncatb nporpamMmmy, KoTopas
onpeagendeT, nonagaetT au
TOUYKA C 3a4aHHbIMU
KoopamMHaTtaMu B 0611acTb,
3aKpalWeHHY0 Ha PUCYHKe
cepbiM LBETOM. Pe3ynbTaTr
paboTbl MporpaMMbl BbIBECTHU
B BNAE TEKCTOBOIO
coobuweHuns.

©lMaBnosckas T.A. (CNe6ry NTMO)
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©lMaBnosckas T.A. (CNe6ry NTMO)

[IpnMepbl 3aaaHnn Ha nabopaTopHblie paboThbl

N°3 «OpraHusaumns UmMKnoB»
= 3ajaHue 3

BblUNCNNTb M BbIBECTM HA 3KpaH B Bnae Tabnuubl 3Ha4YeHUs
dyHKUMN, 3a4aHHOW C NOMOLbIO psaa Tennopa, Ha UHTepBarse
OT XHaA4 A0 XKOH C WaroM dx c TOYHOCTbIO €. Tabnuuy
CHabanTb 3aronoBKOM U wWankon. Kaxapas ctpoka Tabnuubl
OOJIXXHA coaepXXaTb 3HAYEHUE apryMeHTa, 3HadeHne pyHKLnmn
N KOJIMYECTBO NMPOCYMMUPOBAHHbIX YN1eHOB psaa.

o SRR
Z SRV G i il | x |< o0
pEp a1 2 31 4

n n+l 2 & 4

(—1 X b SN
In(x +1 - x——+——-... —-1<x<l1
( s % n+1 ARt S R
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[IpnMepbl 3aaaHnn Ha nabopaTopHblie paboThbl

N°4 «OagHOMepHble MacCUBbI»

= B ogHOMepHOM MaccuBe, COCTOALWEM U3 N BEWECTBEHHbIX
2/1EMEHTOB, BbIYHNC/TUTDb.

s CyMMy oTpuLaTeNbHbIX 3/IEMEHTOB MaccuBa.

= [lpon3BeageHmne s31eMeHTOB MaCCuUBa, PACNONIOXEHHbIX MexAay
MaKCMMaJibHbIM U MUHNMAJIbHbLIM 3JIEMEHTAMMW.

= YNopsAAouYnTb 3/1€MEHTbI MaccMBa MO BO3pacTaHMuIo.

N°5 «[lByMepHble MacCuBbl U NoANpPOrpamMmbl>»

[HaHa ueno4ymncneHHasa npaMoyrosibHaga Matpuua. OI'Ipe,CI,EJ'IMTb:

1. Konmn4yecTtBo CTpPOK, He coaepXkallux HM OAHOIro HYJIEBOIro
35ieMeHTa (opopMnTb B BUAE PYHKUUN).

2. MakcumanbHOe 13 4yucesn, BCTpeyalowWwmnxcs B 3a4aHHON
MaTpuue 6onee ogHoro pasa (opopMUTb B BUAE npouenypbl).

©lMaBnosckas T.A. (CNe6ry NTMO)
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[IpMepbl TECTOBbLIX BOMPOCOB

= Bbibepute gonycrtmmeie = DBblbepute BCce
KOHCTaHTbI. NnpaBubHble OTBETHI.
. 259 B nepemMeHHOM TUNa byte
». 0,01 MOXHO XPaHUTb YMCNO
5 o . 13;
. 1.2%el 2 213,
5. $EEE . 135
6. "\\\ 4. =213;
7. $FFHO 5. 1213.
5. NC

9. 'Baca"’

©MMasnosckas T.A. (CN6rY UTMO)
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[IpMepbl TECTOBbLIX BOMPOCOB

= YeMmy paBHO 4YUC/IOBOE
3Ha4yeHune
NnpuBeAeHHOro HMxe
Bblpa)XeHusa npu e = 4,
a=37?

e + sqgrt(e) * 1lel / 2 * a

= YeMy paBHO 4YKUC/IOBOE
3HayeHune
NpuBeAEeHHOro HMxe
Bblpa)XeHusa npu e = 4,
a =37

e+Math.Sqgrt(e)*1el/2*a

©lMaBnosckas T.A. (CNe6ry NTMO)

YeMy paBHO 3Ha4yeHue
Bblpa>XeHun4

(a and not b or ¢),

roe a, b u ¢ — BennMYMHbI TMNa
boolean, nmMerwuwmne 3Ha4yeHUs
true, false un false
COOTBETCTBEHHO?

YeMy paBHO 3Ha4yeHue
Bblpa)XeHus

(!(ad&&b)l|c),

roe a, b 1 ¢ — BennUMHbI TUNA
bool, nmetowme 3HavyeHuns
true, false un false
COOTBETCTBEHHO?
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A

Sy A A

Kakune BblpaXXeHns He
coaepXXaT CUHTAKCUYECKUX
ownbok?

sin(abs(0.6e3 * y_t))
adivb/c* mod

$EFO1 * 1.34E-02 /_i7_17
1 2i—-exp(y)/2*t

cos(3 * x) + 0,2

Kakune Bbipa>keHnsa He
coaepXaT CUMHTaKCUYECKUX
owmnbok?

-0.18*a/r-0.2*t
(-0.18)*a)/(r-0.2*t)
Math.Cos/A2*x+0,2
(-0.18)*a)\\(r-0.2*t))

©lMaBnosckas T.A. (CNe6ry NTMO)

[IpMepbl TECTOBbLIX BOMPOCOB

BbibepuTte npaBuibHblE
oTBeTbl. MOXXHO K
NPUCBOUTD:

Lenyt nepeMeHHy —
Bel,eCcTBEHHOW NepeMeHHON;
BELLECTBEHHYIO

NepeMeHHYo — Lesion
nepeMeHHou;

CUMBOJIbHYIO NEPEMEHHYIO —
LLesION NepPEMEHHON;

eyt NepeMeHHy —
6yneBCKOW nepeMeHHOoU;

Lesion nepeMeHHoOn — Lenyto
KOHCTaHTY.
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[IpMepbl TECTOBbLIX BOMPOCOB

YTO M3 NepeyncneHHbIX HMXe
BapuaHToB byaet
BblBEAEHO HA 3KpaH B
pe3ynbTaTte paboThl
NporpamMmmbl?

var k : byte; x :real;
begin
k:=2;, x:=1;

write ("**', '*', x:3:1, k:k,
* ),

end.

**1.0 2% *
* k1.0 2%*
** 1.02% *

S-SR

©lMaBnosckas T.A. (CNe6ry NTMO)

YUemy 6yaeT paBHO
3Ha4YeHne nepeMeHHoOun
A nocne BbINOJIHEHUS
dbparMeHTa nporpamMmmel,
ecim B = 37

= 2; if B <= 4 then
=1lelseC:=0; A:=C;

O >
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[IpMepbl TECTOBbLIX BOMPOCOB

Yemy 6bynet paBHO 3HayeHue
nepeMeHHoOM m rnocne
BbIMNOJIHEHUS MPOrpamMmmbl?

var k, m : word;

begin
m:=1;
for k := 3 downto 1 do;
inc(m);

end;

©lMaBnosckas T.A. (CNe6ry NTMO)

Yemy 6bynet paBHO 3HauyeHue
nepeMeHHOM m rnocne
BbINOJ/IHEHUS (DparMeHTa
nporpaMmmbl?

{

int k;
int m;
k=0, m=0;
while (k < 3)
++k;
++m;
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[IpMepbl TECTOBbLIX BOMPOCOB

YTo 6yaeT BbiIBEAEHO Ha 2KpPaH B T
pesynbTaTte paboTbl TO OyaeT BbiBEAEHO Ha 3KpaH

NporpamMmbI? B pe3yJibTaTE BbINOJIHEHUA

?
const a: array[1 .. 8] of char = (parMeHTa Nnporpammbi:

'‘abcrcaab'; {

var i : integer; k : string; char[] a:={'a’, 'b’, ‘¢’ r;'c,
begin AR Wl g R e

k=", chark = 'b";

for i := 8 downto 2 do for (inti=0;i< 8; i++)

if a[i] < 'c' then k := k + al[i]; if (a[i] > k) k = a[i];

SR Console.Write(k);

end. v
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[IpMepbl TECTOBbLIX BOMPOCOB

3aronoBOK noanporpaMmbl MMeEET BUA,:
Procedure P(a : integer; var b, c : word; d : real);

YKaXXuTe npaBuJibHble BapMaHTbl Bbi30Ba NoANporpamMmmel,
ecC/in NepeMeHHbIE B BbI3bIBAOLLEN nporpamMMme
OMNCaHbl TakK.

var a : integer; b, k : word; e : integer; d, x : real;

1. P(a, b, k, d);
. P(a, b, e, d);
3. P(k, b, k, x);
4. P(a+ediv?2, b,k d-x/2);
s.  P(a, d, k, b);

©lMaBnosckas T.A. (CNe6ry NTMO)
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[IpMepbl TECTOBbLIX BOMPOCOB

Kakune n3 cneayroLlmx yTBEPXAEHUN ABAAIOTCH
HEMNPABWJ/IbHbIMW?

class Base{};
class Derived: protected Base{};

1 Base saBnsietcs 3akpbiTbiM NOTOMKOM Derived.
2 Base gaBnsetcsa cynepknaccoM ans Derived.
3 Derived aBngeTcsa go4epHUM KiaccoM Base.
4 Derived gBnseTcsa 3aKpbiTbiIM MOTOMKOM Base.

Onepauus static_cast ncnonbsyercsa ans npeobpasoBaHuMs Tuna
Mexay:

1 uenbiMMU TUNAMU

2 0bbekTamMun, BXOASALWMMN B pa3Hble nepapxmmu

3 uenbiMu n nepeyncndemMbiMu TUNaMu

4 uenbiMMU N BELECTBEHHbIMU TUNAMU

©lMaBnosckas T.A. (CNe6ry NTMO)
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[IpnMep s3Kk3aMeHauMOoHHbIX TpeboBaHUN ONS
NPOMUbHBIX CNeLnanbHOCTEN

= Bpemsa HanuncaHna — 80 MunHyT. bannos - 20.
= Ha 3k3ameHe TpebyeTcs:

pewnTtb 3apavy (10 6annos)

npoMTmn 3 TecTta: No OCHOBaM CMHTAKCMCa, NO onepaTtopaM u no
OOI1 (10 6annos.).

MO>XHO NMONIb30BaTbCA IMTEPATYPON, HO HE KOMMbIOTEPAMMU.

©MMasnosckas T.A. (CN6rY UTMO)

35



