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1 OBHIHE ITOJTOXEHUA

O11eHOYHbIE MaTepHUaIIbl — 3TO COBOKYITHOCTh YUEOHO-METOANUYECKUX MaTepHua-
J0B (IIPaKTUUECKUX 3aJJaHuil, onucaHuii popm U mpoueayp nNpoBepKU), peaHa3HAYECH-
HBIX JUIsl OLEHKH KaueCTBAa OCBOCHHS OOy4YarOUMMUC JaHHOW TUCUUIIMHBI KaK YacTH
OCHOBHOM 00pa3zoBarenbHOM mporpammbl (OITOIT).

[{eap — OLEHUTH COOTBETCTBHE 3HAHUM, YMEHUI U YPOBHSI PUOOPETEHHBIX KOM-
neTeHuui oOyyaronmxcst uensiM u tpedosanusM OIIOII B xone npoBeneHus: IpoMexy-
TOYHOU aTTECTALMH.

OcHoBHas 3a7a4ya — 00€CIEeUUTh OLEHKY YPOBHS CPOPMHUPOBAHHOCTU OOILEKYIb-
TYpPHBIX U TIPO(ECCUOHAIBHBIX KOMIETCHIUNA W MHIUKATOPOB UX JOCTHUKECHUS, TPUOO-
peraeMbix 00yJaromumcst B cooTBeTcTBUU ¢ TpeboBanusimu OITOII.

KonTponb 3HaHui 0Oyyaromuxcsi TpoOBOAUTCS B (OpME TEKYLIEro KOHTPOJIA U
MIPOMEKYTOUHOM aTTECTALIUH.

TeKyIui KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOUHAs arTeCTalus IIPOBOIATCS C
LIEJIbIO ONPEJENICHNs CTENEHN YCBOCHHs Y4eOHOTo Marepuasa, CBOEBPEMEHHOIO BbISB-
JICHUS] U YCTPAaHEHUsl HEJOCTAaTKOB B MOJTOTOBKE OOYYaIOIUXCs, OpraHu3aluu paboThl
00y4aroIuXxcs B X0/I€ yY€OHBIX 3aHATHI U OKa3aHUS UM MHIUBUYaJIbHON TOMOLIH.

K KOHTpONIO TEKyILIeHd YyCIIEBAEMOCTH OTHOCATCS IPOBEPKA 3HAHWUW, YMEHUU U
HaBBIKOB OOYYalOIIMXCS Ha MPAKTUYECKUX 3aHATHUAX [0 PE3yJbTaTaM BBINOJIHEHUS U
3alUThl OOYYarOIIMMHUCA MHAWBUIYaJbHBIX 33JaHUN, MO pe3ysibTaTaM BbIIOJHEHUS
KOHTPOJIBHBIX pabOT U TECTOB, 10 PE3yJIbTaTaM MPOBEPKH KauyeCcTBa KOHCIIEKTOB JICKIIHU
Y MHBIX MaTepHUaJIOB.

B kauecTBe OLIECHOYHBIX CPEACTB HA NMPOTSIKEHHH CEMECTPA HCIIOIB3YETCSA YCT-
HBIE€ U TUCbMEHHBIE OTBETHI CTYACHTOB Ha UHAWUBHIyaIbHbIE BOIIPOCHI, MHCBMEHHOE Te-
CTUPOBAHMUE MO TEOPETUUECKUM pa3AesiaM Kypca. JJonoIHUTENbHBIM CPENCTBOM OLIEHKH
3HAHUW U YMEHHN CTYICHTOB SIBJSIETCS OTYET O BBIIOJIHEHUU NTPAKTUYECKUX 3aJaHUN UX
3alluTa.

[To uroram Kypca oOydaromuecs cIalT 3a4€T ¢ OLICHKOM, 9K3aMEH U BBIIOIHSIIOT
KypcoByto padoty. @opmMa npoBeieHus 3a4eTa U S9K3aMEHa — YCTHBIA OTBET C MUChMEH-
HBIM MOAKPEIUICHUEM IO YTBEP>KAECHHBIM OusietaM, c(hOpMYJIUPOBAHHBIM C YYETOM CO-
Jep’KaHus TUCUMIUIMHBL. B OuieT s 3adera u sK3aMeHa BKIIIOYAeTCs JIBa TeopeTHye-
CKMX BONIIpOCa W 3ajada. B mporecce MOArOTOBKH K YCTHOMY OTBETY CTYAEHT JIOJKEH

COCTaBUTH B IIMCBbMCHHOM BUJC I1JIaH OTBCTA.



2 ITACITOPT OHEHOYHBIX MATEPHUAJIOB 110 JUCIIUIIJIMHE

Ko Bua, meton,
No KonTposmpyembie pa3aesibl (TeMbl) KOHTPOJHpYeMOoii ¢opma
u/n AU CHUIINHBI KOMITETeHIHH OLICHOYHOI'0
(U1 e€ YacTH) MEpONpHsT
s
1 2 3 4
S3p1KE 6a30BOTO YPOBHS IporpaMMupoBanus - Pascal u OIIK-7 (OHK-
Object Pascal 71 ,OHK'7.2,
1. OIIK-73, OIIK- | S&IeT¢
7.4), OTIK-14 | OHeHKoH
(OIIK-14.3)
SA3b1ku npodeccuonanbHoro nmporpammupoBanust | QITK-7 (OIIK-
Cun Gt 7.1,01IK-7.2,
2. OIIK-7.3, OIIK- | Dx3ameH
7.4), OIIK-14
(OIIK-14.3)
OIIK-7 (OIIK-
7.1,011K-7.2,
3. | S3bIk Accembnepa OIIK-7.3, OIIK- | Dx3ameHn
7.4), OTIK-14
(OIIK-14.3)
OIIK-7 (OIIK-
7.1,0IIK-7.2,
4. | CKpUNTOBBIE A3BIKH OIIK-7.3, OIIK- | DOx3ameH
7.4), OIIK-14
(OIIK-14.3)

2 IEPEYEHb KOMIIETEHIIUHA C YKASAHUEM
I9TAIIOB UX POPMUPOBAHUA

[Ipn ocBoeHUU AUCHUIUIMHBI (pOopMUpYIOTCA cheayromue kommnereHuuu: OITK-7
(OIIK-7.1,0IIK-7.2, OIIK-7.3, OIIK-7.4), OIIK-14 (OIIK-14.3).

VYKka3aHHbIE KOMOETEHIIMU (POPMUPYIOTCA B COOTBETCTBUU CO CIEAYIOIIMMH 3Ta-
IIaMH:

— (popMmHpoBaHHE U pa3BUTHE TEOPETUUYECKUX 3HAHHM, MPEIYCMOTPEHHBIX YKa-
3aHHBIMU KOMIIETEHLIMSIMHU (JIEKIIMOHHBIE 3aHSATHUS, CAMOCTOSITENbHAsT paboTa CTy/IEH-
TOB);

— IpUOOpETEeHNE U PAa3BUTHE MPAKTUYECKUX YMEHUN MPENYCMOTPEHHBIX KOMIIE-
3



TCHIOHUAMHA (Hp&KTH‘I@CKI/IG 3aHATHA, CAMOCTOATCIIbHAA pa60Ta CTy,ZIeHTOB);

— 3aKPCINICHUC TCOPCTHUUCCKUX 3HaHI/H>'I, YMGHI/Iﬁ U IIPAKTUYCCKUX HABBIKOB,
MpCaAYCMOTPCHHBIX KOMIICTCHIUAMU, B XOAC PCIICHHA KOHKPCTHLIX 3ada4 Ha 3aHATHAX,
BBIIIOJIHCHUA MWHIWBUAYAJIbHBIX 3a,Z[aHPIﬁ Ha IPAKTHYCCKUX 3aHATUAX W HUX 3alllUTHI, a
TaK K€ B IIPOLECCCC CAa4YH1 3a4CTa U 9K3aMCHaA.

3 IOKA3ATEJIM U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMIA
(PE3VJIBTATOB) HA PA3JIMYHBIX OTAITAX X ®OPMUPOBAHUA, OIIN-
CAHUE HIKAJI OHEHUBAHMUSA

CpopMHPOBAHHOCTH KaXK/I0M KOMIIETEHIIUU (UM €€ YaCTH) B paMKaX OCBOCHUS
JAHHOW TMCUUILIIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOH IIIKAJIE:

1) TOpOTOBBIN YPOBEHB SIBISIETCS 00SA3aTENLHBIM JIJISI BCEX OOYYaroIIUXCs TI0
3aBEPILIECHUN OCBOEHUS JTUCIUIUINHBL

2) TpPONBUHYTHI YPOBCHb XapaKTEPHU3yeTCS TPEBBINICHUEM MUHUMAJIbHBIX
XapaKTepUCTUK C(HOPMUPOBAHHOCTH KOMIETEHIMH 1O 3aBEpUICHUH OCBOCHUS
JTUCLUIUIVHBL

3) OTanoHHBI  ypOBEHb  XapaKTEPHU3yeTCS  MAKCHMAJIbHO  BO3MOXHOM

BBIPA’KCHHOCTBIO KOMHGTGHI_[I/Iﬁ " ABJEICTCA BAKHBIM KAaYCCTBCHHBIM OPHUCHTHPOM IJIA
CaMOCOBCPIICHCTBOBAHUAI.

[IpuHrMaeTCs BO BHUMaHUE HAJIUYHUE U CTETIEHb CHOPMUPOBAHHOCTH y 00yUaro-
IIUXCSl 3HAHUM, YMEHHUI U 00JIalaHie HaBbIKAMH, KOTOPBIE TOJKHBI ObUTA (HOPMUPO-
BAThCA B MIPOLIECCE U3YUCHUS TUCIUTLIINHBI.

YpoBeHb 0CBOCHMSI KOMIIETeHIUH, (POPMUPYEMBbIX TUCHMILIIMHOMN:

Onucanue KPUTEPHUEB H HIKAJbI OIICHUBAHUA TECTUPOBAHUSA:

IlIkaja oueHUBaHUSs Kpurepuii

3 Gamna YPOBEHb YCBOEHHUSI MaTepuaa, mpeycCMOTPEHHOTO IIPo-

(9TaJIOHHBIH YPOBEHB) | rpanmoif: POLIEHT BEPHBIX OTBETOB HA TECTOBBIE BOIIPO-

cbl OT 85 1o 100%

2 Gamna YPOBEHb YCBOEHUS MaTepHalia, MpeayCMOTPEHHOTO IIPO-

(IPOJIBUHYTHII YPOBEHb) IpPaMMOii: IPOIIEHT BEPHBIX OTBETOB HA TECTOBBIE BOIPO-




cel oT 70 no 84%

1 Gann
(TTOpOTOBBIN YPOBEHB)

YPOBEHb YCBOEHHUSI MaTepuaa, mpeycCMOTPEHHOTO IPo-
IpaMMOIi: TIPOIICHT BEPHBIX OTBETOB HAa TECTOBBIE BOIIPO-
cel oT 50 1o 69%

0 6amnoB YPOBEHBb YCBOEHHUS MaTepHaa, peyCMOTPEHHOTO IIPO-
IpaMMON: MTPOLIEHT BEPHBIX OTBETOB HAa TECTOBBIE BOIPO-

cbl oT 0 10 49%

Onucanne KPUTEPHUEB U IKAJBbI OIICHUBAHUA TECOPETUICCKOI'0 BOIIpoca:

IlIxana oneHUBAHUS Kpurepuii

3 cayta
(?TaJIOHHBINA YPOBEHB)

BBICTABIISIETCS CTYAEHTY, KOTOPBIM Jajl MOJHBINA OTBET Ha
BOIIPOC, IMOKAa3aJl NyOOKHE CUCTEMATU3UPOBAHHBIE 3HA-
HUsl, CMOT IIPUBECTH IIPUMEPHI, OTBETUII HA TOIIOJIHU-

TCIIbHBIC BOIIPOCKHI ITPCIIOAaBaATCIIA

2 bamia
(MpOABUHYTHIN YPOBEHbD)

BBICTABJIAICTCA CTYACHTY, KOTOpBIﬁ Jall MIOJIHBIM OTBET Ha
BOIIPOC, HO Ha HCKOTOPBIC JOIIOJIHUTCIIbHBIC BOIIPOCHI
npernoaaBaTciIA OTBETUI TOJIBKO C ITOMOIIIBIO HABOAAIITNX

BOIIPOCOB

1 Gamn
(TOpOTOBBIN YPOBEHbD)

BBICTABIISIETCS CTYAEHTY, KOTOPBIN J1aJ1 HEMOJIHBIA OTBET
Ha BONPOC B OUJIETE U CMOT OTBETUTH HA JOTIOJHUTENb-

HBIC BOIIPOCHI TOJIBKO C ITIOMOIIBIO IIPCIIOAaBaTCIIA

0 Oayu10B

BBICTABJIAICTCA CTYACHTY, KOTOpBIﬁ HC CMOTI" OTBCTUTDH HaA

BOIIPOC

Ha npomeskyTOYHYI0 aTTeCTAlMI0 (3a4€T, 9K3aMeH) BBIHOCUTCH TeCT U aBa
TeopeTHYeCKUX BONpoca. MakcuMallbHO 00y4aromuiicss MOXXeT HaOparh 6 0aJIIoB.
HtoroBelii cymmapHbIid Oajl CTYI€HTA, MOJYYEHHBIA TPU MPOXOKICHUU POMEKYTOY-
HOM arTecTaluu, MepeBOAUTCS B TPAAULIUOHHYIO (OPMY IO CUCTEME KOTIUYHOY, «XO-
POLLOY», KYIOBIETBOPUTEILHO» U «HEYIOBICTBOPUTEIHLHON.

OuneHka «OTJIMYHO)» BBICTABIIACTCA CTY/ICHTY, KOTOPBI HaOpai B cymme 6 Oai-
JI0B (BBITIOJIHUII BCE 3aJJaHUsI HA STAJTOHHOM ypoBHE). O0s13aTeIbHBIM YCIIOBUEM SIBIISIET-
Cs1 BBITIOJIHEHUE BCEX MPEyCMOTPEHHBIX B TEUEHUE CEMECTPA JTaOOPaTOPHBIX PadoT.

OueHka «XOpOLIO» BBICTABIIAETCS CTYAEHTY, KOTOPbIA HaOpasl B cymme OT 4 110 5
0aJlJIOB IPU YCJIIOBHU BBIMOJIHEHUS BCEX 3aJaHUI HAa YPOBHE HE HHMKE MPOABUHYTOTO.

O0s13aTeNIbHBIM YCIIOBHUEM ABJIACTCS BBIITOJHCHUC BCCX MMPEAYCMOTPCHHBIX B TCUHCHHUEC



ceMecTpa J1abopaTOpHBIX padoT.

OneHka «yI0BJIE€TBOPUTEIbHO» BBHICTABISICTCS CTYICHTY, KOTOPBIF HaOpal B
cymme 3 6amna. O0s3aTeIbHBIM YCIIOBUEM SIBJISICTCS BBITTOJIHEHUE BCEX MIPETyCMOTPEH-
HBIX B TCUCHHE CeMecTpa JIabopaTOpHBIX paboT.

OneHKa «Hey10BJIETBOPUTEIbLHO0)» BBICTABISICTCS CTYACHTY, KOTOPHII Habpas B
cymMMe MeHee 3 0aIoB WM He BBIMOJIHUI BCEX MPETyCMOTPEHHBIX B TEUEHUE CEMECTPa

nabopaTopHBIX PadoT.



4 TUMTOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIN UHBIE MATEPUAJIBI
4.1. IIpomexyTouHasi arrectanus B gopme 3a4eTa ¢ OLEHKOI

KOI[ KOMII€TCHIIMH

Pesyabrarsl ocBoenuss OINOIT

Conepxxanne KOMIeTeHUNH

OIIK-7 (OIIK-
7.1,0TIK-7.2, OTIK-
7.3, OTIK-7.4),
OITK-14 (OTIK-
14.3)

OIIK-7: CnocofeH co31aBaTh NPOrpaMMbl Ha fI3bIKaX 00LEr0 Ha3HAYEeHMs, IPUMEHSATh
METObl H MHCTPYMEHTAJbHbIE CPeICTBA NIPOrpaMMHPOBaHus ISl pelleHus npodeccuo-
HAJILHBIX 327124, OCYLIeCTBJIATh 000CHOBAHHBII BbIOOP MHCTPYMEHTAPHS IPOrPAMMUPO-
BAHUSA M CII0CO00B OPraHU3alMH NPOIPaMM;

OIIK-7.1. Pa3pa0aTbiBaeT KOMIIOHEHTbI IPOrpaMMHOI0 o0ecre4eHHUS] KOMIBIOTEPHBIX
CHCTEM B MHTETPHPOBAHHBIX cpeax pa3padoTKu NIporpaMm

OIIK-7.2. Pazpa0aTbiBaeT U peaju3yeT Ha 13bIKAX IPOrPAaMMHPOBAHHS BbICOKOI0 YPOBHS
AJITOPUTMBbI PellIeHHs] THNOBBIX NPodecCHOHANBHBIX 32124

OIIK-7.3. IlnanupyeT pa3padoTKy IporpaMM Ha si3bIKaX 001Iero Ha3HAYeHHUs, 0CylecTB-
JisieT 000CHOBaHHBII BbIOOP HHCTPYMEHTAPHsI IPOrpaMMHPOBAHMS

OIIK-7.4. IlpuMeHsieT MeTOAbl H HHCTPYMEHTAJbHbIC CPeICTBA NPOrPAMMHUPOBAHUS 151
pemenusi npogeccHoHaNIbLHBIX 32124

OIIK-14: CnocoGeH ocyliecTBJIATh pa3padoTKy, BHePeHHEe U IKCIUIYyaTAlMI0 ABTOMATHU-
3MPOBAHHBIX CHCTEM € YYeTOM TpeGoBaHHMil Mo 3amuTe MHGOPMAIUHN, MPOBOAUTH MOArO-
TOBKY HCXOJAHBIX JAHHBIX JUISl TEXHHMKO-)KOHOMHYECKOI0 000CHOBAHUS NMPOEKTHLIX pellle-
HMii

OIIK-14.3. IIpuMeHsieT SI3bIKH NPOrpaMMHMPOBAHMSA JJIsl Pa3padoTKH KOMIOHEHTOB IpO-
rpaMMHOTIO0 o0ecrneyeHust

Tunosbie NpakTHYecKue 3a1aHUA (TECTbI):

1. Pe3yabTaToM BbINOJHEHHS (pparMeHTa nporpammbl S:=-5;X:=0;repeat s:=s*(x+2);x:=x+1;
until x<2;write(s); 6ymer coodieHune

-15.0
-30.0
0.0
-120.0

2. B HanucaHHOM HHIKe YYacTKe Ko0Ja Bbl0epuTe HOMEpa 0003HAYEHHBIX CTPOK, KOTOpbIe
NpoiaeT NMporpamMma, B cjydae ecju OylerT HMeTh MeCTO «PaBHOOeIPEHHbINH TPEyroJbHUK»
(HoMepa cTPOK MPOrpaMMbl YKa3bIBaTh Yepe3 npooden).

1 if (TpeyrobHUK CYIIIECTBYET)

2 then

3

4 then

5

6 else

7

8 then
9

10 else
11

if (TpeyroabHUK paBHOCTOPOHHUIA)

writeln(‘3ToT TpeyroJibHUK paBHOCTOPOHHUN )

if (TpeyronsHUK paBHOOEIPEHHBIH )

writeln(‘3ToT TpeyroabHUK paBHOOEIPEHHBI )

writeln(‘3ToT TpeyroabHUK UMEET MPOU3BOJIBHYIO POopMY )




12 else

13 writeln(‘Takoro TpeyrojapHUKa HE CYIIECTBYET );
14 Omneparop
Ortser:

123678914

3. Kakymw BeJIMUMHY BBIYHC/IsIET porpamma?
var a : array[l..3,1..4] of integer;
var i,j,k : integer;

begin
for i :=1 to 3 do
for j :=1 to 4 do
read(a[i,]j]):
k:=0;
for i :=1 to 4 do
for j :=1 to 3 do
if a[j,i]=0 then k:=i
end;
write (k)
end.

HOMEp TIePBO U3 CTPOK MacCHBa, COAEPIKAITNX XOTsI ObI OIWH 3JIEMEHT, paBHbIN ()

HOMEp TIEPBOTO U3 CTOJIOIIOB MAaCCHBA, COACPIKAIIUX XOTsI OBl OJMH SIIEMEHT, paBHbIN (
KOJIMYECTBO MOJIOKHUTEILHBIX DIIEMEHTOB MaCCUBA B KQKJOM CTOJIOIE

+HOMEp TOCJISIHETrO U3 CTOJIOIOB MacCHBa, COJIEPIKAIIMX XOTS ObI OJTUH JICMEHT, paBHbIid ()

HOMED HOCJ'IeILHeﬁ H3 CTPOK MacCCHBa, COACPIKAIIUX XOTA OBl OJHWH DJICMCHT, paBHI:Iﬁ 0

4. Kaxkoe 4yHCJI0 OJYYUTCS B pe3yjbTaTe padoThl NPOrpaMMbl?
const a : array[l..8] of integer = (3,8,0,-6,0,-1,-

9,3);
var i,k : integer;
begin
k := a[l];
for i := 2 to 8 do
if a[i] >k then k := a[i];
write (k)
end.
9
+8
7

10



5. Kakoe 4yunciio Oy/ieH BbiBeieHO B pe3yJbTare padoTbl NPpOrpaMmsi?

const a : array[l..8] of integer = (3,8,0,-6,0,-1,-
9,3);

var i,k : integer;

begin
k :=1;
for i :=1 to 8 do
if a[i] = 0 then k := 1i;
write (k)
end.
+5
8
2
4

6. JlaHbI OMMHCAHHUA:
type tarr =array [1 ..10] of real;
tzap = record
c : real;
a : tarr;
end;
var  x:array [l .. 10] of tzap;

VYKaXuTe CHHTaKCUYECKU MPABUIIbHBIE BAPUAHTHI OOpAIIEHUs K MOJISIM 3aIlUCH:
tzap[1].tarr[1]
x.a[1]
+x[1].c
ax[1]

7. Yka3zaTejb D HHHIIMAJHU3MPOBAH CTPOKOBOW KOHCTaHTO#: char *p = «recToBasi cTpoka». Uro
B IaHHOM cJIy4ae XpaHUTCs B yKa3arese p?

| aZipecC MepBOro 3JJEMCHTA CTPOKHU

yKazaTeslb p MOKET XPaHUTh TOJILKO aJIPEC M HE MOXKET OBITh MHUIIMAIU3UPOBAH CTPOKOBOM KOH-
CTaHTOU

3aJaHHast CTPOKa

aZipec 3aJJaHHON CTPOKHU

8. Ompeneaure pe3yJbTaT padoThl yuacTka Koga Ha JavaScript
<SCRIPT type="text/javascript">



var y = new Date();
var d = y.getFull Year();
document.write(y);

</SCRIPT>
BBIBOJIUTCS TEKYIIIUHA IO
MPaB.OTBET  BBIBOJATCS TEKYIIHUH JI€Hb, MECSII, BpeMsI M TOT

A0IMylIcHa olIr0OKa — HeJIb3s BBEIBECTU MNEPEMCHHYIO Y

9. Omnpenesanre pe3yJbTaT padoThl yuacTKa Koaa Ha JavaScript
<SCRIPT type="text/javascript">
var result=0;
var x=12;
var y=5;
result=x + -y;
alert(result);
</SCRIPT>
BBIBOJIUTCS -X +-y
[IPaB.OTBET BBIBOIUTCSA 7

BbIBOIUTCS 19

10. Onpenenure pe3yJbTaT padoThl yyacTKa Koaa Ha JavaScript
<SCRIPT type="text/javascript">
var x=5;
var y=2;
var result=0;
result=x/y;
alert(result);
</SCRIPT>
BBIBOIHTCS «2/5"
BBIBOJIUTCS 2

MpaB.OTBET  BbIBOAUTCA «2.5"

11. Ilpu KaKUX YCJIOBHUSAX BHINOJHUTCS ONEPATOP2 B KOHCTPYKIMH
if(ycnouel){if(yciioBue2){oneparopl}else{oneparop2}} na JavaScript

ecnu ycioBuel u ycnoBue2 BepHbI
€ciM ycaoBuel HEBEPHO, a ycIIoBUE 2 BEPHO

MpaB.OTBET  €CJIM ycJIOBHE] BEPHO, a YCIOBHUE2 HEBEPHO

12. Onpenenure pe3yJbTaThl padoThl ceHapus Ha JavaScript B ciyuae, ecaiu okno confirm oy-
JAeT 3aKPpbITO 0e3 HAKATUSI KAKUX-JIM00 KHOIOK

<SCRIPT type="text/javascript">
if (confirm ("BsI yBepensl, uto xotute nocetuts INTUIT?"))

10



alert ("B mannbrit MomenT crpanuia INTUIT uve gocrymnna");

}

else

{

window.defaultStatus = "K coxaneHuto, Bbl 3aKpbIJIN OKHO BBIOOpA";
}
</SCRIPT>
pe3yabpTaToOM paboTHI clieHapHs OyneT oToOpaskeHUe TUaJIOrOBOr0 OKHA C COOOIIEHUEM O TOM, YTO
crpanuua INTUIT B naHHBII MOMEHT HETOCTYIIHA.
MPaB.OTBET  Pe3yJbTaroM paboThI CIieHapHs OyIeT 0TOOpaKeHHE B CTPOKE COCTOSTHUS Opay3epa
HajanucH - «K coxalieHuro, BbI 3aKpbUTH OKHO BBIOOPay

KOHEYHBIM PE3yJIbTaTOM pabOoTHI ClieHapHs OyaeT OTKpbiTHE cTpaHuIlbl INTUIT

13.YTo0 6YAET BbIB€€HO Hd 3KPaH, KOrjad 3aBepIIMUTCA BbINIOJIHCHHUE cne,qylomeifl l'lpOl"paMMbI?

#finclude<iostream>
using namespace std;

double £ fun({double £x, double &y}
{

return x < ¥ ? X @ ¥;

void main ()

{
double a = 5.1, b = 4.3;
fun({a, b) = 20.7;
cout << a << "ZWt" << b << endl;

TRUE

5.1 20.7
FALSE

5.1 43
FALSE

20.7 43
FALSE

43 5.1

14. Yrto Oyner BbIBeIEHO HA IKPAH, KOI'1a 3aBePIIUTCH BbINOJHEHUE cJieAylolero ¢gparmenra
NPOrpamMmsbI?
long *L = new long:
*L = 4;
delete L;
cout << *L;

TRUE
CllydalfHO€ YUCIIO
FALSE

11



FALSE

FALSE
OIMOKa KOMITVIISLINN

15. Yro Oyner BbIBeIeHO HA IKPaH B pe3y/bTaTe BbINOJHEHHS cieayloueii nporpaMmmbl?

tinclude <iostream.h>
void main ()

{
char A[] = "ABC";
char *U0 = g&[Z2];
cout << "\n" << *U--;
cout << *U-—— ;
cout << *U;

TRUE

CBA
FALSE

ABC
FALSE

BC
FALSE

BCA

16. Koropsilii u3 caenywoumux oneparopos 0yaner TOUHO Bocnipou3BoauTh YKa3aHHBIH HUKe
TeKceT?

"The stock™s wvalue decreased by 10%.7

TRUE

printf("\"The =tock's value decreased by %d%%.\"'n", 10};
FALSE

printf("The stock's wvalue decreased by $d4d'%'.\n"):
FALSE

princf("The stock's wvalue decreased by 3d%.\n", 10):
FALSE

princf("\"The stock\'s waluse decreased by d4d:\.\"\n"):

17. Yto OyaeT BbIBE/IEHO HA IKPaH B pe3y/ibTaTe BbINOJTHEHHS cJieayomero ¢gparMeHTa npo-
rpamMmsi?

int fl({int & x} { return x += 3;
int f2(int * y) { return *y = *y + 1;

main ()
{
int a = 7, *k = new int;
*k = f£lia);
cout << a << " " =2 vk << " " =g £2(k);
delete k;
TRUE
12 13 13
FALSE

12



FALSE

FALSE

7 12 13

12 12 13

7 13 13

18. ®ynkuus BhIYMcAeHUs (PAKTOPHAJIA YUCJIA N HMeeT MPOTOTHUII

int fact{int n):

Kax mpaBuiibHO 3anucaTh onpeeneHue Tena QyHKINU, UCTIONb3Ys PEKYypCUI0?

TRUE

FALSE

FALSE

FALSE

i if (n == 1)
else return n*factin -1);

return 1;

{ if (n == 1)
else return factind;

return 1;

{ 1f (n == 1) return 1;

}

else return facti(n)*factin-1); }

{ if {(n == 1) return 1;

g2lase return factin)*in-1);

i

19. Yro Oyner BbIBeIEHO HA IKPAH B pe3yJbTaTe BbINOJIHEHHUS POrpaMMbl?

TRUE

FALSE

FALSE

FALSE

tinclude «stdio.h>
void increm{int mn, int &k);

int main()
{
int n = 5;
int k = 10;
incremin, k);
printf({"n = %d &k = %d\n", =n,
return 0O;

void increm ( int n, int &k )

{
k -= 5;
—-n;
n=5&k=5
n=5&k=10

[IpowusoiineT ommoOKa BO BpeMs KOMIFIISIIH

n =5 &k = <ajpec nepeMeHHO! B MamMsTH>

k};

13



20. YTo OyaeT BbIBEJEHO HA IKPaH, KOT/1a 3aBePILINTCS BHINOJHEHHe CJIeAyoieil nporpaMmmsl?

int m = 5;
name space spacel

{
int ®x1 = 3;
namespace spacel

{

int x1 = 2 + ::m + spacel::xl;

main ()

{
int %3 = spacel::spacelZ::xl * Z;
{ int =3 = 10;
cout << x3;

TRUE

20
FALSE

13
FALSE

10
FALSE

OIHMOKa KOMITHIISILIUN

21. IlycTh B 17100a/1bHOI 00,1aCTH JaHBI ONIpedeIeHHs:
int a = T;
void £() { =tatic imt a; a += 3;

B (byHKI_II/II/I main() BBITIOJIHACTCS MMOCJICAOBATCIIBHOCTD OIICPATOPOB:

£0);
cout << a;

UYro B pe3ynbrare OyAeT BHIBEJCHO Ha SKpaH?
TRUE

FALSE

FALSE
12
FALSE

HC OIPCACIICHO

22. Yto Oyaer pe3yabTaTOM MaKPONOJACTAHOBKHU
$#define FUHC(a, b, c, d) aib c d)
B CIly4yae MaKpOBBI30Ba:
FUNC (co=2, =x, +, V)

TRUE
cos(x + v)

FALSE
cos([X+V)

FALSE
cos(b o d)

FALSE

14



cos(bed)

23. Uto OyaeT BbIBEIEHO HA IKPAH B pe3yJibTaTe BbINOJHEHUS CJIeAyI0lero ¢gparmenTa mpo-
rpamMmbi?

$define OUTPUT (x) coub<<x
tdefine Fla) (a)*5
tinclude <iostream.h>

void main ()

{
int m = 1;
OUTEUT (F (m+m) } ;

TRUE
10
FALSE

FALSE

FALSE
F(m+m)

24. Yto OyaeT BbIBEJEHO HA IKPAaH B pe3yJibTaTe BbINOJHEHHS CJeAyIonero (pparmeHTa npo-
rpamMmbI?

#define OQUTPUT (a) cout<<a
#define QI(x) =x*=x
#include <iostream.h>

void main ()

{
int p = 2;
OUTBUT (Q (p+5) ) ;

TRUE

17
FALSE

49
FALSE

FALSE
Q(p+5)

TunoBbie TCOPETHYECCKHUE BOIIPOCHI:

1. Yto Takoe KOMOWIISIIUS IPOrPAMMBI?

2. Kakoit BuJ1 nMeeT MUHUMabHas nmporpamMma Ha [lackane?
3. Yto BKIIIOYAET B ce0s1 MOHATHE THUIMA JaHHBIX ?

4. Yrto Takoe NOpsSAKOBbIE TUIIbI TAHHBIX ?

5. 3ayeM HYXHO B IIPOrpaMMe YKa3bIBATh TUIIBI JaHHBIX IEPEMEHHBIX?



6. Kakue ture! nanabix B [Tackane Ha3pIBatOTCS CTPYKTYPHPOBAHHBIMU U B YeM UX OCOOCHHOCTH?
7. KakoBbl TMIIBI KOHCTaHT B [lackasne u npaBuiia ux 3anucu?
8. UeM TUIMM3UpPOBaHHBIC KOHCTAHTHI B [lackasne oTm9aroTcst 0T OOBIMHBIX KOHCTAHT?
9. Kakyro cTpyKTypy UMeeT npocreiinias JuHeiHas nporpamma Ha Ilackane?
10. Kakyro cTpykTypy umeeT Ha [lackane mporpaMmma ¢ moarnporpaMmMuMu?
11. 3ayeM HYXHBI TOYKH OCTAHOBA U PEKUM OTJIAJKU B Iporpamme ?
12. Yro Takoe MpUBEICHUE TUIIA U 3a4€M OHO HYXHO?
13. Yro Ha3bIBaeTCs BHIPAXKEHUEM U KaKH€ BUbI BBIPAKEHU BO3MOXHBI B [lackane?
14. KaxoB nopsiok BBIIOJHEHUS ONIEPaTOpa MPUCBAUBAHUS U KaK ONPEIEISETCs TUII IIPHU-
CBaUBaeMOI'0 3HAUYEHUs?
15. Kak ouucTuts (3arosHUTh HYJISIMU) ONPEICICHHBIE pa3psaab! ((pparMeHT) IBOMYHOTO KO-
na?
16. Kak ycTaHOBHUTH (3aIIOJIHUTh €IUHUIIAMH) OTIPEICIICHHBIC pa3psabl ((PparMeHT) TBOUIHO-
ro xkoxa?
17. Kak npouHBepTHPOBATH ONpeAeTeHHbIE pa3psbl (hparmMeHT) nBon4Horo koaa? Kak mpo-
MHBEPTUPOBATh BCE pa3psiibl ABOUYHOTO Koja?
18. Kak npoBeputs, kakoe 3HaueHue (0 uiau 1) HaXoqUTCsl B ONPEACIEHHOM pa3psijie JBOUY-
HOTO Koza?
19. Kak xpaHsTcs CTpOKU B IaMsATH B iporpamme Ha [lackane?
20. KakoBbl 0COOCHHOCTH MHTEPIIPETAIIMU BXOJHOTO IMOTOKA JIJIsl IEPEMEHHBIX (U3 CIIHCKa
BBOJIa) pa3HOro TUMNa?
21. Yro Takoe 6echopmMaTHbIil BBOI U BHIBOI?
22. Yro Takoe peKyppeHTHas (opMysa U IJe U sl 4ero OHA UCTIONb3YyeTCs?
23. Yro Takoe MMoAroToBKa LIMKJIA U UYTO B Hee BKItodaercs? Korna npu pa3paboTke HUKIIOB
BOCXOJISIIIIMM METO/IOM TOJITOTOBKA ITUKJIA HY)KHA, a KOT/Ia - HeT?
24. ]lns dero cimy»kaT 3arojOBOK M TEJIO ITuKJia?
25. Kaxkue 3aga4n IpUBOIAT K MOSBICHUIO IIUKJIOB B MporpaMmme?
26. Uto Takoe 3aBUCHMAs M HE3aBHCHUMAs CUTYallUH B Pa3BETBISIONIUXCS aJlrOpUTMax?
27. Kakoii BUJ| TOJDKHO MMETh ONMCAaHUE CUTYallMU M KaK UJCT YTOUHEHUE CUTYAIIUi B Pa3BETRIISIO-
ITUXCS aJITOPUTMAX ?
28. UeM mocie0BaTenbHOCTH OTIAMYAIOTCS OT MACCHBOB?
29. YUeM ominyaroTcs OUKJIbI C HCU3BCCTHBIM YHCJIIOM HOBTOpeHPIﬁ OT IUKJIOB C M3BCCTHBIM YHCJIIOM
MIOBTOPEHUI?
30. Kak xpaHsTCS MAacCHBBI B ONIEPaTUBHON TTaMSTH?
31. Yro Takoe «cBOOOMHBIN MacCUB» («TUHAMHUYECKHI MaccuB»)? UeM OH OTIHYAeTCs OT «OTKPBITOTO
MaccuBay?
32. B yem cocTOUT y00CTBO UCIIOIB30BaHUSA MHOXKECTBA B TIporpaMmme?
33. Kakue n3BeCTHBI CIIOCOOBI 3aITUCH MTOBTOPSIIOIIUXCS ACHCTBUN B porpamme?
34. Uro nmonuMaetcst o1 OJI0YHON CTPYKTYPOH MPOTrPaMMBI M B YeM COCTOUT OCOOEHHOCTH UCIIONB30-
BaHHS OJIOKOB B si3bIke Ilackans?
35. Uto Takoe o0nacThb BUJAUMOCTHU U BPEM4 JKU3HHU HepeMeHHOfI HpOFpaMMLI?
36. Kakue cyiiecTBYIOT MEXaHU3MBbI (CIIOCOOBI) MEpeaadn JaHHBIX B OAIpOrpaMMbl Ha si3bike Ilac-

Kalb? B ueM COCTOSAT 0COOEHHOCTU 3THX MEXaHHU3MOB?

16



37.
38.
39.

40.
41,
42,
43.
44,

45,

46.

47,

48.

49,

50.

51.

B uem coctout mo6ouHbIH 3¢ (EKT IpU UCTIONB30BAHUH MTOAIPOrpaMm?

UTo Takoe omnepexaroliee OrrMcaHue MOoAMPOrpaMM | 3a9€M OHO HY)KHO?

Uro Takoe pexypcus u urepamusi? B geM 3aKitoqaioTcsi JOCTOMHCTBA M HETOCTATKH PEKYPCHUBHBIX

TTOZIITpOrpamMm?

3adeM 1 Kak mepeaaBaTh MOANPOTPAMMBI KaK IapamMeTpsl B moAmporpammy Ha [lackane?

B 4eM cocTosIT CXOACTBO U pa3inuinue MEXKAY 3alucsIMA 1 MacCUBaMu?

Yro Takoe 3alucH ¢ BAPHAHTAMH M KAKOBBI CITIOCOOBI MX UCIIOJIL30BAHUS?

Kakue tunsl ¢aiiioB ecTb B si3bike [lackanb 1 B 4eM MX 0COOEHHOCTH?

Yro Takoe JTOTHYECKUH U prsndeckuii Gailiibl, crocod opraHu3aluy U METOJ IOCTyIa?

24.1.1.1. 20. Kak mpou3BOAXTCS MO3UIIMOHAPOBAHNE HA HY)KHYIO KOMIIOHEHTY (aiina: a) amns
TEKCTOBBIX (DaiyIoB; 0) TSl THITM3UPOBAHHAIX (DAMITIOB; B) IJIsT HETUITU3HPOBAHHBIX (aitiioB?

Kax B mporpammax Ha Ilackane BeImomHsIeTCS 00paboTKa OMTHOOK BBOJAA-BRIBOAA?

3ageM Hy>KHBI MOIYyNH B Tiporpammax Ha [lackare. Kakue ects cpenctsa si3pika [lackans, anamo-

TUYHBIC MOITYJISIM?

KaxoBbl ImpaBujia BUAUMOCTHU JJId MPpOrpaMm, UCTIOJIb3YIOIIUX MOILYJ'II/I? Kak moxno OpraHu3oBaTb

CKpBITHE TaHHBIX B MOJTyie?

YeM oTIHMUaIOTCS TUIMU3UPOBAHHBIC YKA3aTCIIN OT HCTHHH?;I/IPOB&HHBIX?

Kak BemomHsieTcs omnepariusi pa3bIMEHOBaHUS yKazaTels?

Uro Takoe TUHAMHYECKHE TIepeMeHHbIe, KaKie OHH OBIBAIOT U B Ye€M MX OTINYHS OT OOBIYHBIX TIe-

pEMEHHBIX?

Kakwne Bo3MoxHBI ommiOKu mipu paboTe ¢ ykazaTenssMu?

4.2. IlpomeskyTouHas aTTecTanus B popMe IK3aMeHA

Koa xomnereHumnu Pesyabrarsl ocBoenus OITOII

Conep:xanue KoMIeTeH Ul

OIIK-7 (OHK- OIIK-7: CnocobeH co3aaBaTh NMPOrpaMMbl Ha fA3bIKAX 00IIEro Ha3HAYEHUs, MPUMEHATH

MeTOAbl M HHCTPYMEHTAJIbHbIe CPeACTBA NMPOrpaMMHUPOBaHMs ISl pelleHUsl npodeccuo-

71,0HK-72, OIJ1K- | naabubix 3ama4, ocyuiecTBIATh 000CHOBAHHDBIN BHIGOP HHCTPYMEHTAPHS NPOrPAMMUPO-

BaHMSA U CIIOCO0OB OPraHM3alMy NPOrpamMm;

7.3, OHK'74), OIIK-7.1. Pa3pabaTbiBaeT KOMIOHEHTbI NPOrpaMMHOIO o0ecHedyeHHsi KOMIbIOTEPHBIX
CHCTeM B HHTeTPHPOBAHHBIX CpPelaX pa3paboTKH MPOrpaMMm

OIIK-14 (OHK' OIIK-7.2. Pa3zpabaTbiBaeT u peaju3yeT HAa A3bIKAX NPOrpaMMHPOBAHNA BbICOKOIO YPOBHA
aJITOPHTMBI PellleHHs] THIOBLIX MPo(ecCHOHAIBHBIX 32124

14.3 ) OIIK-7.3. [Inannpyet pa3paGoTKy NporpaMM Ha si3bIKaX 00Iero Ha3HA4YeHHUsl, 0CyIIeCTB-

JIsieT 000CHOBAHHBII BbIOOP HHCTPYMEHTAPHSI IPOrPAMMHPOBAHMS

OIIK-7.4. IIlpuMeHsieT MeTOABI U HHCTPYMEHTAJbHbIC CPeICTBA NPOrpaMMHUPOBAHUA /I
pelenus npogeccHoHaNbHBIX 32124

OIIK-14: CnocoGeH ocyniecTBJISITH pa3padoTKy, BHeAPEeHHE M IKCIUTyaTAUI0 aBTOMATH-
3MPOBAHHBIX CHCTEM C Y4eTOM TpPeOOBaHHUi IO 3amuTe HH(pOPMALUHU, NPOBOAUTH IOArO-
TOBKY MCXOAHBIX JaHHBIX VISl TEXHUKO-I)KOHOMHYECKOr0 000CHOBAHHS NIPOCKTHBIX pelle-
HHUH

OIIK-14.3. IIpumeHsieT A3bIKH NMPOrpaMMHUPOBaHHA JIsl pa3padoTKy KOMIIOHEHTOB IpO-
rPaMMHOIO0 odecnevyeHust

TunoBble NpakTHYECKHUE 321aHUA (TECTHI):

1. YTo yBMAUT N0JIb30BaTeJ/Ib, BHINIOJIHUB JaHHBIN YyYaCcTOK KoJa Ha JavaScript npu a=10?
if(a==5)
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{

alert("Coobmienne")

} else
{
if (a==10)
{
if (a==8)

{

alert("TIpenynpexnenue")
} else

{

alert("Bompoc")

}

} else

{
alert("Bompoc")
}
}

MpaB.0TBET BOIPOC
HHAYETO
cooOrenne

IIpeyTpexIcCHIE

2. Uto yBHANT M0JIb30BaTe/Ib, BHINOJIHUB JaHHBII Y4acTOK Koaa Ha JavaScript mpu a=10?
if(@a==5) {
alert("CooOrienue")
}else {
if (a==10) {
alert("IIpenynpexnenue")
} else {
alert("Bompoc")

}
}

[paB.OTBET npeynpexIecHue
BOTIPOC
COOO0IICHIE

HHUYECTO

3. Yto OyaeT BbIBEJEHO HA IKPAaH, KOI/1a 3aBePILINTCS BHINOJHEHHe cJIeAyoueil nporpaMmmsl?

tinclude «=tdio.h>
int count = 0;
int main {(int argc, char * argv[]}
{
while (1) {if (count > 3} break; t++count;} {
int count = 0;
while (1) {if (coumt > 20} break; t+t+count;}

printf("Count = %d\n", count);
return 0;

TRUE



Count = 6

FALSE

Count = 0
FALSE

Count = 5
FALSE

Count = 21

4. Yro OyaeT BbIBeIeHO HA IKPaH B pe3yJibTaTe BbINOJHEHHS CJIeAYIONINX ONepaTopoB?
int a = 3~3;
float b = 1.5f;
b += --a/2;
cout << b;

TRUE

3.50

FALSE

4.00
FALSE

63.00
FALSE

63.50

5. yKa?KI/ITe, KaKHue 3HAYCHUA 6y)IyT HMETb NEPEMEHHBIE M U N MTOCJI€ BLINOJTHECHUSA CJIEAY 0~
IUX ONepPaTopoB?

intm =2, n=5;

while (m <= 3)

{
while (m <= n}) { n = m; break;
break;
+m;

TRUE
m=2;n=2;
FALSE

FALSE
m=3;n=2;
FALSE

m=10;n=2;



6. Kakyw BeJMYHHY BLIYHCJISAET Nporpamma?
tinclude <iostream.h>
void main{) {
int matr[3]1[3];
int i, 3, k;
for (i = 0; i <« 5; ++i)
for (j = 0; 3 < 3; ++3)
cin »»> matr[i][j];
k= -1;
for (i = 0; 1 « 3; ++#1) {
for (7 = 0; 4 < 3; ++3)
if ('matr[j]1[1i]) { k = i; break;

cout << k;

TRUE

HOMED MOCTIETHETO M3 CTOJIOIIOB MAaCCHBa, COIEPIKAIINX XOTs ObI OTUH AIIEMEHT, paBHBIH
FALSE

HOMED MEPBOTO U3 CTOJOLIOB MACCHBA, COACPIKAIIUX XOTsI ObI OIUH 3JIEMEHT, PaBHbIi ()
FALSE

HOMED MEPBOM U3 CTPOK MACCHBA, COACPIKAIIUX XOTs ObI OUH JIEMEHT, paBHbIN
FALSE

HOMEp HOCHCI[Heﬁ H3 CTPOK MACCHBA, COACPIKAIINX XOTA OBl OJIUH 3JICMCHT, paBHLIﬁ 0

7. Uro Oyaer conep:KaTh nepemMeHHasi Str mocJje BHINOJIHEHHS CJIeIyIOIHMX 0NepaTopoB?

char strl[] = "Hello™;
char strZ[] = "World"™;
char str[20];

strepyi(str, strl);
strepyistr + 2, =tr2 + 2);

TRUE

"Herld"
FALSE

"llorld"
FALSE

"HeWorld"
FALSE

"HelloWorld"

8. Kakoii u3 ciieqyomux BApUAHTOB SIBJISIETCS] KOPPEKTHBIM CIIOCOO0M KOHKATEHALMH ABYX
cTpok sl u s2?

TRUE
char * =3;
53 = (char *)malloc(=strlen(sl) + =strlen(s2) + 1);
strepy(=3, =1);
strncat (=23, =2, strlen(=2));
FALSE

char * =3;
a3 = =51 + =52;
FALSE



char * =23;

stropy (23, =l

stroat (=23, =20 ;
FALSE

String =3 = NULL;
23 = =21 + =2;

9. 3angan ¢gparMeHT MpOrpaMMbl ¢ ONMMCAHHEM CTPYKTYPbI, cojiepKalieil OMTOBbIE MOJIs:

tinclude<iostreams>
using namespace std;
stract
{
int a:5;
int b:10;
XX, “pX;

void main ()

{

PX = &XX;

BLI6epI/ITe BapUaHT HCIIPABUJILHOI'O UCIIOJIB30BaHUsA OII€paTopa MprucBanBaHusA BMCCTO MHOTOTOYMA.

TRUE

Epx.b = 48;
FALSE

EX.b = 48;
FALSE

px->b = 48;
FALSE

[*px) .b = 48;



10. Yto OyaeT BbIBEIEHO HA IKPaH, KOI/1a 3aBePIINTCS BHINOJHEHHE cJIeAyoieil nporpaMmsi?

11. Yro Oyner BbIBeIEHO HA IKPAH, KOI'1a 3aBePILIUTCS BHINOJHEHHE CJIeAy0LIero (pparMmeHTa

tinclude<iostreams»

using namespace std;

union mix
{
short b[2];
long c;
void funl (mix &arg)
{
arg.b[0] *= 2;
void fund (mix arg)
{
arg.b[0] *= 2;
void main ()
{
mix mob;
mob.c = 10;
mob.b[0]
mob.b[1]
funl (mob) ;
funé (mob) ;

1;
.:|;

cout << mob.c << "\NE" <<
cout << "\t" << mob.b[l] << endl;

I'TRUE

2 2 0
IFALSE
4 4 0
IFALSE
10 4 0
IFALSE
10 2 0

NPOrpamMmsbI?

TRUE

FALSE

FALSE

void Cutput (int *p)
{

mob . .b[0];

printf ("element = %d\n", *(p + 3)};

int main()

{

int ar[3]1[3]1 = { {
Cutput ({int *)} ar);

return 0;

element = 2
element = 0
element = 4

0

ir

{

2,

ir

{

4,

22



FALSE

element = 5

12. Yto OyneT BbIBeI€HO HA IKPAaH, KOI/1a 3aBePIIMTCH BbINOJHEHHE Cileayloiero ¢gparmeHra
NPOrpaMmbI?

TRUE

FALSE

FALSE

FALSE

int alf4] = { 1, 2, 3, 4 1;
int * p = a;
cout << (Fp+2) + Fp;

10

azpec AYEHKU namsITH

TunoBblie TeopeTHIeCKHE BONPOCHI:

1. B yeT ommmume CTpyKTyphl nporpamMbl Ha si3bikax Cu u [Tackans?

2. Kakue BUABI M THIIBI KOHCTAHT UMEIOTCS B sI3bIKe CH?

3. Uto Takoe moauduxkaTop tumna?

4. B yeM coctouT pa3Huiia B peanuzanuu 6aoka B Cu u [Tackans?

5. 3aueM HyXXHBI ONIEPALUH «3aIATas» U «yciaoBue» B Cu?

6. B uem paznuiia mexay GopMaTHbIM U 6ecOopMaTHBIM BBOJOM U BBIBOJIOM B
Cn?

7. B uem coctout ocobeHHOCTh IMKIOB B Cu 110 cpaBHeHHUIO ¢ [lackanem?

8. Kakue cornamienus o BbI30BaX BO3MOXHBI B rporpamme Ha Cu?

9. Kak peanmusoBats nporenypy (mo ananoruu ¢ [lackanem) B Cu?

10. Kak nepenats 3HaueHue o ajapecy B pyHkiuto Ha Cu?

11. 3auem HY>XHBI TPOTOTUTIBI (DYHKITAN?

12. B yeM coCcTOUT pa3HuUlla MKy MPEeOUKCHBIMUA U TOTOKOBBIMH (DYHKITUSIMU
1u1st paboThl ¢ danamu B Cu?

13. YTo Takoe TeKCTOBBIM U IBOUYHBINA PEKUMBI JOCTYIA K (ailsry (OTOKY)?
14. Kakue TunuuHble cCiocoObl MPEACTaBICHUS CTPOK B mporpaMMe Ha CH Kakue
TUIIMYHBIE OIIMOKHU MpU padboTe co cTpoKaMu?

15. Kak B nporpamme Ha Cu onpeiesIMTh TAN CUMBOJIA?

16. 3auem Hy»XHBI KJIacChl ITaMATH B porpamMme Ha Cu?

17. 3auem Hyx)HBI yKa3aTenu Ha GyHKuu B Cu?

18. Kakas cTpykTypa mporpammsl Ha AccemOnepe?

19. Kak BBIMOTHSAETCS OMMCAaHUE TaHHBIX B porpaMme Ha AccemOnepe?

20. Kakue Tunsl aapecanny UCHOIb3yloTcsa B Accembmnepe?

21. Kak npenacTaBistoTC TUITMYHBIE KOHCTPYKIIMU SI3bIKOB MPOTPAaMMHUPOBAHUS
(pa3BeTBIIEHUS, ITUKIIBI, TOANIPOTPAMMEI, ...) B porpaMMme Ha AccemOnepe?

22. Kak cBs3zarpb nporpammy Ha Cu ¢ mognporpaMmont Ha Accemoiepe?

23. Kak ucnonb3yeTcs CTEK MPpHY BbI30BE MOANPOTrpaMMbl Ha AccemOiepe?

24. KakoBa CTpyKTypa nporpaMMmsl Ha si3bike JavaScript?
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25. Kak BctaBuTh nporpamMmy Ha JavaScript B Web-cTpanuiry?

26. B yem otnuuue php-ctpanunbl U html-ctpanuipi?

27. Yto BO3BpaIiaeT web-cepsep mpu 3amnpoce php-cTpaHHIbI?

28. Jlnst wero ucnonn3yercs B PHP muko foreach(), kakue cymmecTByoT BUABI ATO-
ro 1ukJia?

4.3. KypcoBas pa6ora OIIK-7 (OIIK-7.1,0IIK-7.2, OIIK-7.3, OIIK-7.4), OIIK-14
(OIIK-14.3)
Temaruka KypcoBoi pa0boThl: «Pa3paboTka MPUKIAIHBIX TPOTPAMM Ha SI3bIKaX
Pascal u C)». B pamkax KypcoBoii paboThl 00y4aronIuecs JODKHBI BHITTOTHUTH:

- aHAJIM3 3aJaHUs
- IOCTAaHOBKY 3aJ]a4H
a) ONPEACIUTh (PYHKITMU TPOTPaMMBbI
0) onpenenuTh HHTEPPENC TPOrpaMmbl
B) BBIOpATh HEOOXOAUMBIE CTPYKTYPhI TaHHBIX
T) BBIOpaTh (pa3paboTaTh) METO PEIICHUS
- pa3paboTKy BHYTpeHHEH ((hU3HUECKO) CTPYKTYPBI IPOTPAMMBI
- pa3paboTKy aNrOpUTMOB MOANPOTPaAMM
- pa3paboTKy MPOTrpaMMBbI (C OMMCAHUEM MEp TI0 3aIIUTE OT OLTUOOK)
- TECTUPOBAHUE TIPOTPAMMBI
- pa3paboTaTh MPOrPaMMHYIO JOKYMEHTAIMIO (CXEMBbl alfOPUTMOB, PYKOBOJICTBO
POrPaMMHUCTa, PYKOBOJICTBO OTEpaTopa).

3agaHus YCIOBHO JCNIATCS Ha CIACAYIOIIUE TPYIIIIbI:
a) o0paboTKa TEKCTA

1. P33pa6OTaTB nporpamMmmy (I)OpMElTHpOBaHI/I}I TCKCTA, YUTACMOI'O U3 (1)a17ma H COCTOAIICTO U3
CTPOK pa3HOH JyMHbIL. PopMaTHpOBaHUE JOJKHO OCYIIECTBISTHCS IyTEM pacHpeesieHns MpooenoB
MCXKAY CJIOBaMu, YTOOBI BBIPOBHATH CTPOKHU I1O HIUPUHE. HepeHOCBI CJIOB HC NOITYCKAKOTCA. I[J'ISI (I)Op—
MaTHUPOBAHMS HEOOXOIMMO MCIIOJIb30BaTh CIAEAYIOIINE MapaMeTphl (KJIF0YH 3aITycKa):

- TpeOyemast IUPUHA CTPOKH,

- YUCIIO CTPOK Ha CTPAHUIIE;

- pa3mep OTCTyIIa ClieBa U CIIpaBa.

[NomydeHHBIH TEKCT TOJKEH OBITH COXpaHEH B HOBOM TeKCcTOBOM (haiine. Kpome Toro, mporpamma J10/pKHA HOA-
CUUTHIBATh KOJIMYECTBO CJIOB B KAXKIOH CTPOKE M COXPAHSATh 3Ty HH(OPMAIIHIO B KOHIIE HOBOTO (haiiia, coOmoas npasmiia
(hopMaTupoBaHUs.

2. TloaroToBHUTH TEKCT MPOTPAMMBI, HAMUCAHHOW Ha s3bIke CH, K BBIBOJY Ha MPUHTEP, AJIS Ue-
T'O0 BBIIIOJIHUTL CJICAYHOIIUC HeﬁCTBHHZ

- BBIPOBHSITB TEKCT 110 IIUPUHE;

- 3AMEHUTH CUMBOJIBI TaOYIISIIMY Ha 3aJaHHOE YHCIIO POOETIOB;

- 100aBUTH B KaX/IyI0 CTPOKY 3HaK "KOHEIl CTPOKH";

- pa3OUTh TEKCT HA CTPAHUIIBI 33IaHHOTO pa3Mepa ¢ TOMOIIBIO BCTABKH B TEKCT CUMBOJIA "JKECTKHIA" pa3aenuTelb

CTpaHUII.

[TapameTpsl (KITFO4UM) 3aIycKa:

- pa3mep CTpaHMIIBI (YUCIIO CTPOK Ha CTPAHUIIE);

- YUCII0 TIPOOENOB It 3HAKa TaOyIISAIHH;

- pa3Mmep OTCTyIa CJIeBa.

0) b poBaHue
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1. UtoOsl 3ammdpoBars TEKCT, 3alMCAHHBIN C MOMOIIBI0 OYKB (PYCCKUX WIHM QHTIUHCKUX) U
3HAKOB IpENUHAHHS (B BUAC «3IT» HIU «TYK»), €r0 HYKHO IEpENucarh, 3aMEHHB KaKIYIO
OyKBYy Ha JAPYTYIO, CICTYIONIYIO (IIPEIIISCTBYIONIEH) 32 HCXOMHOM (3aMeHsIeMOii) 1o andaBUTy
Ha (TmpaBee WM JieBee) n OYKB, I7e N - 3alaHHOE HATYpAIbHOE YHCIIO. YIOOHO MPH 3TOM pe/I-
CTaBHUTh, YTO OYKBBI BBITUCAHBI MO KpYry, Kak mudpsl Ha nudepodnare, Tak 4yTo 3a OyKBOH A
cienyer OykBa a, a 3a OykBoii z cienyeT OykBa a. Eciu OykBa B CIIOBE TIOBTOPSIETCSl IOAPSI HE-
CKOJIBKO pa3, TO TpyIa OJMHAKOBBIX OYKB 3aMEHSETCS Ha OAHY M 32 HEW YMCIIO TakuX OYyKB.
Heo6xonnMmo Hamucath mporpaMmy, KOTOpasi yMeeT 3alliu(poBbIBaTh JAHHBIA TEKCT U pacuiud-

POBBIBATh €T0.

ITapameTps! (Ki1r04M 3aImycKa):

- UMsI BXOZHOTO (paiina;

- a(aBUT TEKCTA - PYCCKUI WM aHIIMHCKHH;

- mapameTp # - pa3Mep cIBHra OyKB;

- JelicTBHE - 3aInM(poBaTh WK paciidpoBars;
- UMsI BBIXOJIHOTO (paiina.

2. [lludpoBanme TeKCTa ¢ MOMOIIBIO penieTku (pemeTka Kapaano) 3akimrouaeTcsi B CIEAYIOIIEM.
Pemetka, T.e. kBampar u3 kierdaroi Oymaru 10x10 KIeTOK, HEKOTOPBIE KJIETKA B KOTOPOM BBIpE-
3aHbl, cOBMellaeTca ¢ LenabiM (06e3 mpopeseil) OymaxHbIM kBajgparoM 10x10 kieTtok u uepes
Mpope3n Ha OyMaKHBIM KBaJpaT HAHOCATCS MepBble OYKBBI 3alIU(POBBIBAEMOTO TEKCTA. 3aTeM
penieTka moBopaunBaeTcs Ha 90° U yepe3 mpope3u 3amUChIBAIOTCS CIENYIoNUe OyKBbI. ITO TO-
BTOPSIETCS €lle pa3, MOTOM elle pa3 u T.1.. Takum oOpa3om, Ha Oymary OyayT HaHeceHsl Bce 100
OyKB TEKCTa (M3 KOTOPBIX TOJIBKO TE€, KOTOPHIE 3allFCaHbl B CAMOM Hayalie MMPEICTaBISIOT UCXO-
Hoe cooOmieHue). PemeTky MOkHO M300paXkaTh KBaJpaTHON marpuiiei nopsaaka 10 u3 Hymned u
enuHULl (HyTb U300paxaer mpopess). Marpuma aij (i=1..10, j=1..10) MOXeT CIy)KUTh KIIFOYOM

mudpoBaHUsL.
JaHno:
- TEKCT;
- MaTpulna-KiIro4.
Heobxonnmo HammcaTh mporpamMmy, KOTopast yMeeT:
- pa30uBaTh 3aJaHHBIN TEKCT Ha rmociieoBarenbHoCcTH U3 100 OyKkB 1 MX 3amu()POBEIBATH;
- pacU(pPOBHIBATh 3aJaHHBIN TEKCT.

B) KOJIMPOBAHUE

1. ITpu rpynnoBom konupoBanuu (RLE) 3aMeHSIOT MOBTOPSIOIHECS TPYIIIBI OTMHAKOBBIX BXOI-
HBIX CUMBOJIOB Ha mapy (KoJau4ecTBo, cCMMBOI). Harpumep, cTpoka “aaaabbbbbc’ Oynet 3akogupoBana
B TOCJIeZIoBaTeNbHOCTE 4a5blc. SIcHo, uto cxxatue OyneT 3pPeKTUBHBIM, €CITH BO BXOJHOM MTOTOKE
MHOTO JUIMHHBIX TPYII U3 OJJUHAKOBBIX CHMBOJIOB.

Pa3paborars nmporpamMmy KOAUPOBaHUS U JEKOAUPOBaHUS (PaiiioB HA OCHOBE CJIEYIOIIETO Bapu-
anta RLE konupoBanus. [{is moBTopstonmxcs rpynn AauHoi oT 2 10 127 ciMBOJIOB BBIXOAHBIM KO-
JIOM SIBJISIFOTCS IBa OaiiTa (KOMu4ecTBO, CUMBOI). JlJisl TPYIIN HE MOBTOPSIIOIIUXCS] CHMBOJIOB JAJIMHOM 71
< 127 6aifTOB BBIXOAHBIM KOJIOM siBiIsieTcst n+1 Oaiit (n+128, ucxonnas rpynna). bonee qyiunnabie
TPYIIBI B 000UX CIIydasx pa3OUBaIOTCS HA YacTH AJIMHON He Oosee 127 cMMBOJIOB, U KaXK1asi KOAUPY-
€TCsl OTZIEIIBHO.

2. HpI/I aDI/Id)MeTI/I‘ICCKOM KOAMPOBAHUHN BBIITOJIHACTCA COIIOCTABJIICHUC CIIOYKAM CMMBOJIOB HeKOTOpOﬁ
(KOHEUHOIT) TBOUYHOM IpOOH, KOTOpasi CTPOUTCS HA OCHOBE aliPpUOPHON WH(GOPMAIIMH O YaCTOTAX TIOSBICHUS
Ka)KJ0ro CMMBOJIa B UCXOIHOM (haiisie. PaccMOTpHUM HjIero aaropuTMa Ha IpuMepe KOAMPOBaHUS CJIOBa “TIPO-
rpaMMmupoBaHre”. YaCTOTHBIN aHAIN3 TaeT CICTYIOIINA Pe3yabTar:
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CHMBOJI | KOJINYEeCTBO | 4acTOTa
a 2 0.0012
B 1 0.0001,
r 1 0.0001,
e 1 0.0001,
H 2 0.001,
M 2 0.001,
H 1 0.0001,
0 2 0.001,
n 1 0.0001,
p 3 0.0011,

Pazobbem oTpesok [0,1) Ha gacTH, TPOITOPIHOHATLHBIC STHM YacTOTaM M COITOCTABUM KaXKIIOH J4acTH Co-

OTBETCTBYIOLIMI CUMBOII
a BTI e u M H O n P

0 1
[Tyctb anemenThl MaccuBoB 1b[i] u rb[i] 3amar0T rpaHMIIBI 3TUX YaCcTEH JJIsi CHMBOJIA C KOJIOM 1.
OnwuieM anropuT™ MOCTPOCHUS KOAUPYIOMIEH ApoOH:

left =0;
right = 1;
while ( (k=NextSym()) = EOI )
{
d =right - left;

right = left + d*rb[k];
left = left + d*Ib[k];
J

[To oxoHUYaHMM TOTO HKJIA B KAYECTBE KOMUPYIOIIEH APOOH MOXKHO B3SITh JF000€E YHCIIO X, YAOBIETBOPSI-

IolIee YCIOBUIO
left <= x <right.

KonupoBanwue 1o cytu npencraBisieT coO0H MOCTPOCHUE CUCTEMBI BIOKEHHBIX OTPE3KOB, T/ KaXKIbIi cie-
IOYIOIIMK 3aHUMAeT B IPEAbIIYIIeM TO MECTO, KAKOE OTBEIEHO AaHHOH OyKBE B HCXOOHOM Pa30MEHNH OTpe3Ka
[0,1]. A 0003Ha4ueHHST KOHIIA KOAUPYEeMOW HH(GOPMAIIMK MOXKHO JOTIOTHUTEIHHO TIepeIaBaTh 00IIee YHCII0
HCXOJIHBIX CHMBOJIOB, JTMOO 3aKaHUYMBATH BXOIHOW TIOTOK CIIEIIUAIBEHBIM CHMBOJIOM (MapKepoM) KoHIIa (aiina
EOF. [lns1 cnoBa “nporpammupoBaHue” epBble HECKOJIBKO OTPE3KOB UMEIOT B IBOMYHOM IIPEJICTaBIECHUH CIie-

YoM BUI:

OykBa | left right
n 0.1100 0.1101
P 0.11001101> 0.110100002
o 0.11001110111; 0.110011110102
r 0.110011101111001, | 0.110011101111100,

a OKOHYaTeNbHOE 3HaueHue Tpanull left u right ecth
left =0.110011101111011011110001111101011100100111111110001,
right =0.110011101111011011110001111101011100100111111110010.
Takum oOpazoM, ucxomHas 16-u GaiitoBas cTpoka cxxanack 10 51 6uTa.
JlekoupoBaHue MPOU3BOIUTCS 0OpAIICHUEM OMMCAHHOTO BBIIIIE MPO Iecca:
X = <Komupyromas Ipoos>
n = <o0I11ee YKUCI0 CUMBOJIOB B UCXOIHOM (haiine>
while (n- -)
{
k = Interval (x); /* HaliTn HOMEp MHTEpBaIa» CoAepKaero x */
Output(Symbol (k)); /* BeiBecTH K- cUMBOJT */
d =rb[k]-Ib[k]; /* nmuHa MHTEpBaNa I K-TO CUMBOJA */
x =X - Ib[k]; /* npeoGpazyem 1podb a5 onpexaeneHus */
x /=d; /* CJIEIYIOIIETO CUMBOJIA */
h
JI71s1 BBITIOJTHEHUST KOAMPOBAHUS U ICKOAMPOBAHUS CIIETyeT CHaYaIa ONpeJeIUTh TAOIUIy YacTOT CHMBO-
JIOB B UCXOHOM (aiiie. Takum 00pa3om, KoxupoBaHue TpeOyeT AByX MPOCMOTPOB (haiina, a /yis JeKoAupoBa-
HUS Hy)KHA TaOJIUIIa YaCTOT, KOTOPYIO MPUXOAMUTCS TOMEIIATh B CKATHIH (aii.
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Hanucats nporpaMmy Ajisi KOOAUPOBAHUS U IEKOAUPOBAHUA 110 AJITOPUTMY aITOPUTMHUUYECKOTO KOIUPOBa-
HUSL.

Hoeu peanuzayuu. Cnenyer 3apaHee 3a1aTh OTpaHUUCHIE HA JUIMHY ABOMYHOTO MPECTaBICHUS KOIUPYIO-
et qpobu (Hampumep, 6 O6aiT).

Brruucnenue apodu BeAeTcs 40 TeX MOop, T0Ka Pa3Iniue MeX Iy OUTaMHi JBOWYHOIO IPENCTaBICHUS Ipa-
uur | e ft u rig h t HaxoguTCa B Ipeaenax 3Toro orpaHudeHus. Kak Tonpko pa3imdne Mexay IpeAcTaBIeHHSIMA
BBIMJET U3 33JaHHBIX TPaHUL], MOJTy4YeHHast JPOOb BHIBOAUTCS B BBIXON- HOM MOTOK U ()OPMUPOBAHUE APOOH IS
CJIEAYIOIIMX CUMBOJIOB HAYMHAETCS CHAYaa.

3. Anroput™ Xaddmena (uxoraa ero HasbiBatoT CCITT koqupoBaHKe) COCTOUT B COMOCTABICHUH KX 10~
My CUMBOITy BXOJHOTO ITOTOKa HEKOTOPOTO KoJla MEPEMEHHON JJIMHBI TaK, YTO HauboJee YacTo BCTPEUAIOIIUECS
CUMBOJIBI KOAUPYIOTCS Hanboee KOPOTKUMHE Kogamu. JlJist 3Toro cTpouTcst OnHapHOe nepeBo (nepeBo Xaddme-
Ha), B KOHLIEBBIX BEPIIMHAX KOTOPOI'O PacIIOararoTcs BCe BO3MOXKHBIE CUMBOJIbI, & BETBH, BEAYIINE K 3TUM
BEpLINHAM, COOTBETCTBYIOT KOIaM CUMBOJIOB. [[Jisl mOoCTpoeHus iepeBa HY:)KHO UMETh TaOIHUITy KOJTUYECTB MO0-
SIBJICHHSI KQKIOTO CHMBOJIA B ICXoAHOM (haiie. Kakmas BeprmiHa nepeBa UMEET CBOM BeC, KOTOPBIH I KOHIIE-
BBIX BEPILUH PaBEH KOJIMYECTBY MOSIBICHUN CUMBOJIA, 3aIIMICAHHOTO B 3TOM BEpLIMHE.

[Iponecc mocTpoeHus AepeBa OMUCHIBACTCS CIACAYIONIEH CXEMOM.

1. Co3maeM KOHIIEBBIE BEPIIMHBI, COACPKAIIME BCE CHMBOJIBI BXOAHOTO anaBUTa, 3a1aeM KaXI0H Bep-
LIMHE BEC B COOTBETCTBUU C TaONHLEH KOTUYECTB, OOBSIBIISIEM BCE 3TH BEPILIUHBI CBOOOTHBIMH.

2. B MHOXXeCTBE CBOOOIHBIX BEPILIMH HAXOAUM JIBE BepIIUHBI (0003HaYMM uxX A U B), nMeromiye HanMeHb-
IMe Beca, co3JaeM HOBYIO poauTesbekyto BepiuHy C , npucoeaunsieM A u B k C cripaBa u cieBa, yCTaHaBIH-
BaeT Bec C paBHBIM cyMMe BecoB A U B, uckirtouaem 4 u B 13 MHOMeCTBa CBOOOIHBIX BepInH, A00aBmsieM C K
MHOKECTBY CBOOOTHBIX BEPLIHH.

3. Eciu B MHOXKECTBE CBOOOIHBIX BEPILIMH OOJIee OTHOTO IEMEHTA, TO IEPEHTH K 11.2, MHa4Ye eTUHCTBCH-
HBI OCTaBIIUNCS 3JIEMEHT €CTh KOPeHb jepeBa XaddmeHa.

Janee, neBbIM peOpaM IMOCTPOSHHOTO JIepeBa corocTansercs uncio 0, a mpaBeiM pedpam - 1. Teneps,
CITYCKasAChb OT KOPHA K KOHKpCTHOI\/'I KOHL[CBOﬁ BCPIIMHE U MOCJICAO0BATCIIBHO BBINIMCHIBASA HYJIN U €AUHUIBI, CO-
IOCTABJICHHBIC IMTPOXOJUMBIM pe6paM, MBEI [TOJIy4aeM KOJ CMMBOJIA B ITOM BEpIIMHE.

KonnpoBanue n jekoaupoBaHUe OCYIIECTBISETCS 3aMEHOM KaXXI0r0 CUMBOJIa €ro KogoM U Hao0opoT. IIpu
HpaKTH‘-ICCKOfI pcanrsanun 6I/ITI>I KOOOB CUMBOJIOB BBIIIUCBIBAIOTCS IOAPA], a 3aTEM JCJIATCS HA I'PYIIILI 110 8
ouTt (0aifThI), KOTOPBIE U BBIAAIOTCS B BEIXOIHOW TOTOK. [IpH AeKOIMpOBaHWY BXOTHON IMIOTOK paccMaTprBaeTCsl
KaK M0CJIeJ0BaTeIbHOCT OUTOB, ONPEACIISIIOINX HAIIPABICHUS CITyCKa 10 BeTBAM nepeBa Xaddmena. [Ipu no-
CTHKCHUH KOHLIEBOH BEPIINHBI COOTBETCTBYIOLINI CUMBOJI BBIAAETCS B BEIXOAHOM MOTOK M CITYCK OILSITH Ha4dH-
HaeTcs OT KOPHSI.

Hanmcatp nporpaMmy, peanu3yronyo KOJUPOBIIUK U ASKOAUPOBIIHK (aitios mo anroputmy Xaddmena.
Tabnuia Konu4ecTB NOSBICHUH CHUMBOJIOB TaKKe T0JDKHA COXPAHATHCS B CKAaToM (aiiie.

F) peajin3alivia CJIOXHBIX CTPYKTYP AaHHBIX
1. ®opmainbHO nepeBo (pUC. HUKE)

o’/i\c:d

oTIpeIeNsieTCs Kak KOHEYHOE MHOXKECTBO 7, COCTOSIIEe U3 OJHOTO MK O0Jiee Y3JI0B TAKHX, YTO

1) umeeTcs OMH y3€el1, Ha3bIBaeMbI KOPHEM JICpEBa;

2) ocranmbHBIC Y3JI6I (MCKITIOYAs KOPEHB) copepkarcs B m > () TOMapHO HETepeCeKaroNuXCss MHOXKE-
ctBax 711, ..., Tm , Kaxm0e U3 KOTOPBIX B CBOIO OYepEIb ABJSIETCS AEPEBOM; nepeBbs 11, ..., Tm Ha3BIBAIOTCS
MOJIIEPEBLSIMU JIAHHOTO KOPHSL.

JlepeBbs, Kak mpaBUiio, JAIOT XOPOIIIEe MPEACTABICHNE O CTPYKTYPHBIX OTHOIICHUSX MEXKIY IEMEHTAMHU
naHHbIX. Tak, HapuMep, Ha PUC. HUKE MTOKa3aHo JepeBo, npeacrapisioliee hopmyiny (4B + CD)/BC.
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31ech BETBb, OTXOJSAINAS OT BEPIIMHBI BIICBO, TPEICTABISECT YHCIUTENL IPOOH, a BETBb, OTXO/ASIIAS BIIpa-
BO, - €€ 3HAMEHATeNb U T.1.

Mei OyzieM paccMaTpHBaTh TOJILKO OMHAPHBIE IePeBhs. BUHApHOE AepeBO ONpeAesIeTCsl Kak KOHCUHO®
MHOYKECTBO y3JIOB, KOTOPOE THOO0 MYCTO, JINOO COCTOUT M3 KOPHS U JBYX OMHAPHBIX IEPEBBEB (PHC. HIDKE).

[Tpu paboTe ¢ IpeBOBUIHBIME CTPYKTypaMH HanOoJIee 4acTo MPUXOJUTCS pelIaTh 3ajaqy o0xoia aepesa -
TAKOTI'0 ITOCIIe0BATEIHHOrO MPOXOKACHUS 110 y3J1aM JIepeBa, KOraa KaKIbli y3€1 BCTpedaeTcs POBHO OUH pas.
st 00x011a OMHAPHOTO IepeBa MOKHO BOCIIONB30BaThCsl OAHUM M3 TPEX COCOOO0B - MOXKHO IMPOXOJUTD Y3JIBL:

- B Ipe()MKCHOM TOPSIZIKE,

- B UH(QHUKCHOM TIOPSTKE,

- B OCT(UKCHOM TTOPSIIIKE.

[pedukcHbIi MopsmoK 00x01a NepeBa ONpeaesnsieTcs B BUJIE CIIMCKA MTPOXOIUMBIX Y3JIOB CIEAYIOMINM 00-
paszom. Ecniu mepeBo He mycTo, TO MPeUKCHBIN TOPSIIOK - 3TO:

- KOPEHb JEPEeBa;

- Y3JIBI JICBOTO MOAJIEpEBa B NPe(hUKCHOM MOPSIIIKE;

- Y3JIBI IPaBOTO MOACPEBA B TPEHUKCHOM TOPSIKE.

WndukcHsii nopsiiok o0xozna aepesa onpeaessiercs caeayommumM oopazoM. Ecnu nepeBo mycro, ciucok
y3110B mycT. Eciu aepeBo He mycTo, HHGHUKCHBIA TOPSIOK - 3TO:

- Y3JIBI JICBOTO MOJJIEpEBa B MHPHUKCHOM TOPSIIKE;

- KOPEHb JEpeBa;

- y3JIbI IPAaBOTO MOAJEPEBa B MH(PHUKCHOM MOPSAKE.

IMocTdukcHbIi OpsAROK 00X0aa AepeBa onpeessercs cienyomum oopazom. Eciau nepeBo mycro, criucok
y3110B IycT. Ecin 1epeBo He mycTo, TO MOCT(PHUKCHBIN MOPSIOK - 3TO:

- Y3JIbI JIEBOTO MOAJIEPEBa B NOCT(HUKCHOM MOPSIIIKE;

- Y3JIBI ITPAaBOTO MOAJEPEBa B TOCTHUKCHOM MOPSIIIKE;

- KOpEHb JIepeBa.

CocTtaBuUTh IPOrpamMMy IS

- 00x0/1a 331aHHOTO OMHAPHOTO AepeBa B NPePUKCHOM, HHPUKCHOM U MOCTPHUKCHOM MOPSAKE;

- [10JICYETa YUCJIa Y3JI0B 3aJaHHOr0 OMHAPHOIO JepeBa.

2. PeanusoBarh mporpaMmy, paboTaOILYI0 CO CTEKAMH.

Crpykrypa «cmexy (stack) Monmenupyercst eNOYKOH CBsI3aHHBIX y3i10B-3amuceii Tuna TNode. ITone
Next mocinetHero 31eMeHTa IeToYKy paBHo nil. Bepumunoii cmexa (top) c4MTASTCS TIEPBBIN IEMEHT HETIOYKH.
st moctyna K CTeKy MCIOJIb3YeTCs yKa3aTeilb Ha €ro BEpIIMHY (AJ1s IyCTOro CTEKa JaHHBIM yKa3aTelb moJjiara-
eTcs paBHBIM hil). 3nauenuem snemMenTa cTeka cunTaercs 3HaueHue ero noJjs Data.

Peanu3zoBarh B iporpamme cieayromue aeicTBUs (QyHKIMH):

a) JaHbl yKa3aresau P; 1 P, Ha BEpLIMHBI BYX HEMYCTHIX CTeKOB. Haso mepeMecTuTs Bce AeMEHTHI 13
MEPBOTO CTE€Ka BO BTOPOH (B pe3y/bTaTe 3JIEMEHTHI IIEPBOTO CTeKa OyAyT pacnosararhCsi BO BTOPOM CTEKe B IO-
psake, 0OpaTHOM MCXOAHOMY) M BRIBECTH apeC HOBOW BEPIIMHBI BTOPOro creka. [Ipu mepememenusx omnepa-
IIUU BBIJACIICHUS U OCBO60)K,Z16HI/I51 nmaMsaTH HE UCIIOJIb30BaTh,

0) manbl ykazatenu P, u P, Ha BEepIIMHBI ABYyX HEMYCTHIX CTeKOB. Haso mepemerars 31neMeHTH U3 nep-
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BOI'O CTE€Ka BO BTOPOM, I0Ka 3HaU€HHUE BEPILIHMHBI IEPBOIO CTEKA HE CTAHET YETHBIM (IIEPEMEICHHBIE JIEMEHThI
[IEPBOTO CTeKa OyIyT pacroyiaraTbcs BO BTOPOM CTEKE B ITOPsAKE, 00paTHOM UCXOAHOMY). Ecnu B mepBoM cTeke
HET AJIEMEHTOB C YeTHBIMU 3HAYEHUSIMH, TO IEPEMECTHTE U3 IIEPBOTO CTEKa BO BTOPOI BCE ANIEMEHTHI. BriBecTH
a/ipeca HOBBIX BEPIIMH MEPBOTO U BTOPOTO CTeKa (€CIHU MEPBBI CTEK OKaXKETCS MYCTHIM, TO BBIBECTH ISl HETO
KOHCTaHTY hil). Onepanuu BELIETEHUS U OCBOOOXKICHUS TTAMSITH HE HCIIOIb30BaTh;

B) JlaH yKa3aresib P; Ha BepiinHy HerrycToro creka. Co3znaTh Ba HOBBIX CTEKa, IEPEMECTUB B IIEPBbII
U3 HUX BCE DJIEMEHTHI HCXOJHOTO CTEKa C YETHBIMU 3HAYCHUSIMH, a BO BTOPOH — C HEUETHBIMH (DJIEMEHTHI B
HOBBIX CTEKax OyIyT pacnosiaraTbCs B IOPSIKE, 00PaTHOM UCXOIHOMY; OAUH U3 ITHX CTEKOB MOXKET OKa3aThCsI
ITyCTHIM). BBIBeCTH ajjpeca BEpIINH MMOTyYEeHHBIX CTEKOB (AJIs1 IMyCTOTO cTeKa BbiBecTH nil). Omepannu Beiaene-
HUS 1 0CBOOOKACHUSI TAMSTH HE UCTIONB30BAaTh;

T) JaH ykasatenb P) Ha BepuinHy cTeka (eciu crek myct, To Py = nil). Taxke naHo uucno N (> 0) u
Habop u3 N gucen. Onwucars T TStack — 3ammcs ¢ ogamm mosieM Top tuna PNode (mosie ykasbiBaeT Ha gep-
wuny cmexa) — v nporenypy Pushe(S,D), kotopas 100aBnsieT B CTeK S HOBBIN 3JIEMEHT co 3Ha4eHueM D (S —
BXOJHOH M BBIXOAHOH mapameTp Tuma TStack, D — BxonHo# napametp 1enoro tumna). C moMoIso Ipoueaypsl
Push 100aBUTE B HCXOMHBIN CTEK JaHHBIA HAOOP UHCeN (TOCIeHee YHICIO OyeT BEPIINHON CTeKa) U BRIBECTH
aJIpec HOBOM BEPIINHBI CTEKA.

1) JaH yKa3aTelb P| Ha BepuInHy cTeKa, CoepsKallero He MeHee ISTH dJeMeHTOB. Vcnonb3ys Tumn
TStack , omucare dynakmmro Pop(S) menoro tuma, KoTopast U3BJIeKaeT U3 CTeKa S NepBbIi (BEpXHUIT) JIEMEHT,
BO3BpAILIAET €r0 3HAYEHUE U OCBOOOXKIIAET NaMsITh, KOTOPYIO 3aHMMAaJl U3BICUEHHBIN 2J1eMeHT (S — BXOAHOH U
BbIXoHOU mapametp thma TStack). C momomrpio GpyHknuu Pop n3Binedb n3 MCXOJHOTO CTEKA MATh HIEMEHTOB U
BBIBECTH MX 3HaUeHUs. BhIBecTH Takke yKa3areslb Ha HOBYIO BEpIIMHY CTeKa (€CIH Pe3yAbTUPYIOLIHA CTEK
OKa)KETCS IyCTHIM, TO 3TOT yKa3aTelb JOKEH ObITh paBeH nil).

) aH ykasarenb P Ha BepiiuHy creka. Memonbsys tun TStack (cM. 3ampanue Pointerll), onucars dyHK-
un StacklsEmpty(S) norndeckoro tumna (Bo3Bpamaet True, ecnu crek S mycrt, u False B mpoTuBHOM cityuae) u
Peek(S) memoro Tumna (Bo3BpaiaeT 3HaYCHUE BEPITUHBI HEITYCTOTO CTEKa S, He yaansis ee u3 creka). B obenx
(hyHKIHSX TIepeMeHHas S sIBIseTCs BXOAHBIM mapameTpoM Tuna TStack. C moMombto 3TiX (GyHKINH, a TAaKKe
¢yukun Pop u3 3ananus Pointerl2, n3Bieds 13 HCXOAHOTO CTEKA MAThH IEMEHTOB (MIJIM BCE COACPIKAIIUECS B
HEM DIIEMEHTBI, €CITH UX MEHee TISITH) U BBIBECTH WX 3HAaYeHUs. BriBecTr Takxke 3HadeHue GpyHkuun Stack-
IsEmpty m1st pe3yasTUPYIOLIETo CTeKa U, €CIIN Pe3yJIbTUPYIOIINI CTEK HE SBIISETCS MyCTHIM, 3HaUCHHE U aJpec
€ro HOBOM BEPILMHBI.

3. Peanmm3oBaTh mporpaMMy pabOTAOILYIO C OUEPEIsIMU.

CrpykTypa «ouepedsby (queue) MOAeTUpyeTCs ENOYKON CBA3aHHbIX y3lI0B-3anuceii Tuna TNode . [1o-
ne Next ocleTHero MeMeHTa eroukn paBHo nil. Hauanom ouepedu («romoBoii», head) cunraercs nepBblit
AJIEMEHT ILIETIOYKHU, KOHYoM («XBOCTOMY, tail) — ee mocienHui a1eMeHT. [l BO3MOXKHOCTH OBICTPOro J100aBJie-
HUS1 B KOHEI] OYepeid HOBOTO JIEMEHTa YI00HO XpaHUTh, IOMUMO yKa3arelis Ha Ha4ajlo o4epeH, TakKe U yKa-
3aTelib Ha ee KoHell. B ciryuyae mycToii ouepeau ykas3aTenu Ha ee Hadajio M KOHeI] rmojaratoTcst paBHeIMU nil. Kax
W JIJIs1 CTeKa, 3HaYeHuem DIIEMEHTa OUYepe/Id CUUTaeTCs 3HaueHue ero nons Data.

Peanu3oBath B mporpaMmMe CIEAyIONIMe AeicTBUS ((PYHKIINN):

a) nan HaOop u3 10 uncen. Co3nars ABe ovyepenu: MepBasi 10JDKHA COAEepKaTh BCE HEUETHBIE, a BTopast —
BCE YETHBIC YHCIIa U3 UCXOHOTO Habopa (TOPSI0K YKcen B KaXKIOH O4YepeaH JOJKEeH COBIAIATh C MOPSIKOM
qrices B UCXOMHOM Habope). BeIBecTn ykazaTenu Ha Hadaslo U KOHell IEpBOH, a 3aTeM BTOpoi ouepeau (01Ha U3
odepenei MoXKeT OKa3aTbesl IyCTOH; B 3TOM CIIydae BBIBECTH Ul Hee ABE KOHCTAHTHI nil);

0) aHo uncno D u ykazarenu P u P, Ha Hauano u koHen odepenu (€ciiu ouepeab SBISETCs ITyCToH, To P
= P, =nil). Jlo6aBUTH 35IeMEHT CO 3HaYeHUEM [ B KOHEIl OUePEe/IH U BRIBECTH HOBBIC aJipeca Havajia ¥ KOHIIA
odepen;

B) naHo uucio D u ykazarenu Pl u P2 Ha Hayano ¥ KOHEL| Oueper, coaepKallell He MeHee IBYX dJie-
MeHTOB. J[06aBUTh AMIEMEHT CO 3HaYeHHEM [ B KOHEIl OYepear 1 U3BJI€Yb U3 OUepeI MepBhIii (HaYaTIbHBIN)
9NIEMEHT. BrIBecTH 3HaUeHNe N3BJIEUEHHOT0 DJIEMEHTa M HOBBIE ajipeca Hadaa u KoHIa ouepenu. [locie uzsie-
YEHUS IEMEHTa U3 OUeped OCBOOOIUTH NaMsTh, 3AHUMAEMYIO STHM 3JIEMEHTOM;

r) gano yucio N (> 0) u ykazarenu Pl u P2 Ha HayaJio U KOHeIl HelycTol ouepesn. M3Bieds u3 ouepean
N HauaJIbHBIX DIIEMEHTOB U BBIBECTH MIX 3HAYCHUS (€CIIM O4epe/lb COACPIKUT MeHee N DJIEeMEHTOB, TO U3BJICYb
BCE €€ AJIeMEHTHI). BrIBecTH Take HOBbIE ajipeca Hadajaa U KOHIa odepeau (A7 MyCTON Ouepeau ABaX /bl BbI-
BectH nil). Ilocne n3BIeUEeHNS HIIEMEHTOB U3 OUepear 0CBOOOXKAaTh aMsITh, KOTOPYIO OHU 3aHUMAJIH;

1) 1aHbl yka3areian Pl u P2 Ha Hayayo ¥ KOHEIl HeMyCTol ouepenu. V3Binekars U3 ouepenn 3JeMEHTHI,
MOKa 3HAYCHHE HA4aIbHOTO JIEMEHTa OYepe/ld HE CTaHEeT YeTHBIM, U BHIBOJMTH 3HAYCHUS U3BJICUCHHBIX JJIe-
MEHTOB (€CJIM O4epeb HE COAEPIKUT IIEMEHTOB C YETHBIMH 3HAYEHUSIMH, TO U3BJIEUb BCE €€ JJIEMEHTHI). Brie-
CTH TaK)Xe HOBBIE aJipeca Havasa U KOHIA ouepean (JUIsd MycTol ouepean aBax bl BeiBecTH nil). [Toce u3sie-
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YCHUS IIEMEHTOB U3 0YepENId OCBOOOXKIATh TTAMSTh, KOTOPYIO OHHM 3aHUMAJIH;

€) TaHbI JIBE OUepea ; afpeca Havaiga v KOHIa nepBoit paBHB! Pl u P2, a BTopoit — P3 u P4 (ecnu ode-
penb SBISETCS MMyCTOM, TO COOTBETCTBYHOIIUE aipeca paBHbI nil). [lepeMecTuTs BCe AMIeMEHTHI TIEPBOU Ouepeu
(B mopsiike OT Havalla K KOHILY) B KOHEI] BTOPOI OYepe/Iv U BHIBECTH HOBBIE aJipeca Hadaja M KOHIIA BTOPOi
odepenu. Oniepanny BbIICICHUS H OCBOOOXKICHUS MAaMSITH HE UCTIONE30BATh.

Kpumepuu evinonnenusn Kypcoeoii padomboi

Pe3ynbTaThl KypcOBOTO MPOEKTUPOBAHUSI OLIEHUBAIOTCS C YUETOM:
1) ka4ecTBO pa3pabOTaHHBIX M JOKYMEHTUPOBAHHBIX aJITOPUTMOB;
2) Hamu4us paboTaroIiel IporpaMMel;
3) xauecTBa U MOJHOTHI BHITOJHCHHUS OSCHUTEIBHOMN 3aITMCKH;
4) ypoBHsI OTBETOB 00YYaIOIIETOCs PHU 3aIIUTE PAOOTHI.
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