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PABOYAS ITPOI'PAMMA IUCIUAIIIMHBI

b1.0.04.11 SA3pIkM U MeTOABLI IPOrPAMMUPOBAHUS

Hanpasiaenne noarorosku: 01.03.02 IMpuknagnas maremaTuka 1 HHGOpMaTHKA
Hanpasiennocts (mpoduiab): KomnbroTepHOE MOICIHPOBAHHE SKOHOMUYECKHX TIPOIIECCOB

KBanndukauus (crenenn): baxanasp
®opma 00yueHUs: ouHas

I/IHCTI/ITYTZ MaTCMAaTHKH, CCTCCTBO3HAHUA M TCXHUKHU

Ka(])ez{pa: MATEMATHUYCCKOT'O MOACIUPOBAHUA U KOMIIBIOTCPHBIX TEXHOJIOT UM

ouHasi popma O04YHO- 3a04yHas popma
3a04HaA
¢dopma
Kype 1-2
CemecTp 2,3
Jeknun 36
JlabopaTropHble 3aHATHUS 18
IIpakTHyeckne (CeMHMHApPCKUE) 3aHATHS 18
KoncyabTanun 2

®opma(bl) MPOMEKYTOYHOM aTTECTALIUH

Ix3amen - 0,3
3auyer ¢ ouenkoi — 0,2

KonTpoas 36
Hubie popmbl padoTh -
CamocrositesbHast padora 105,5

Bcero yacos: 216

TpynoemkocTh: 6 3a4€THBIX eIMHMII.

Pa3pabotuuk paboueil nporpaMmsl:

KaHIUIaT PU3NKO-MaTeMaTH4YeCKuX HayK, goueHT J[.B. Kopauenko




|. OPTAHM3AIIMOHHO-METOJUYECKHWH PA3IEJ
Hean u3ydenusi AUCHUNIHHBI:

— OBJIQJICHUE 3HAHUSIMU U HAaBBIKaMH IIPOTPAMMUPOBAHHUS C UCIIOJIb30BAHUEM COBPEMEH-
HBIX SI3bIKOB MPOTPAMMUPOBAHUS;

— (QopMUpOBaHUE KOMIIBIOTEPHON I'PAaMOTHOCTH U MOATOTOBKA CTYJIEHTOB K MCIOJb30-
BAaHHWIO COBPEMEHHBIX KOMITBIOTEPOB M TEXHOJOTHUW MPOTPAMMHUPOBAHUS B KauyeCTBE
WHCTPYMEHTA VISl PEIISHUS MPAKTHUECKHUX 3a/1a4 B CBOEH NIPEIMETHOM 00J1acTH;

— (opMuUpOBaHUEM MPEICTABICHUHN O POJIM IPOTPAMMHUPOBAHHUSI B YIIPABIICHNUH U CIICIIH-
¢burke nHOOPMAIIMOHHBIX CUCTEM;

— (opmupoBanueM HHOOPMAITMOHHON KYJIBTYpPbI, TOATOTOBKA OyIyIIMX O0akaliaBpOB K
MPAKTUYECKON NIEATETLHOCTH B YCIOBHUSAX IMIUPOKOTO UCIOJIB30BAaHUS HH(POPMAIIMOH-
HBIX TEXHOJIOTHUH.

3axayu u3y4yeHus: AUCHMILIUHBI:

— OBJIaJICHUE MPUEMaMU padOThl B COBPEMEHHBIX Cpelax pa3padOTKH IMPOrpaMMHOIO
oOecrniedyeHus, 00eCcTeYBaIOLINX UPOKUE BO3MOKHOCTH HAIlMCaHUs, PEJAKTHPOBA-
HUS U KOMIIMIIMPOBAHUs [IPOrPamMM;

— 00y4eHHe MPUHIMIIAM [TOCTPOCHUSI IPOTPAMMHOTI0 KOJA;

— (opMHpOBaHME HABBIKOB MTPOTPAMMHUPOBAHMS HA A3BIKE BHICOKOT'O YPOBHS, KOTOPHIE
OyZyT UCIIOJIB30BAThCS M YIIyOJIATHCS MPHU BBHITOJIHEHUH Pa3IMYHbIX 3aJaHUM U pa-
00T MO TUCLUIUIMHAM, U3Y4aeMbIM Ha MOCIEAYIOIUX Kypcax;

— PpPa3BUTHE HABBIKOB CUCTEMHOTO MBIILUICHHUS;

— cucTeMaTH3alus U pacUIMpeHre 3HaHUN IPUEMOB U METOJI0B pabOThI ¢ HH(pOpMAIIH-
OHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMHU, ITOArOTOBKA K UX OCO3HAHHOMY MCIIOJIb-
30BaHUIO MPH PEILICHUH PA3JIMYHOTO BUJA IPUKIIAIHBIX 3a1a4.

Mecto nucuumuiabl B cTpykType OITOIL: peanusyercs B paMkax 00s13aTesIbHOM Ya-
ctu 6soka b1. Jlucuumninuel (Moaynn).

Iliianupyembie pe3yabTaThbl 00y4eHUs M0 JUCHUIINHE!

Kon NuaukaTopsl 10CTHKEHUS IInanupyemMble pe3yJbTaThl 00yUeHHS
KOMIIETCHLUU KOMIIeTCHLUU 0 JUCHUILIMHE
OIIK-2 3HaTh: 3Haer:

- OCHOBBI MAaTe€MaTHYECKOTO | — METOIOJOTHH pa3pabOTKK MPOrpaMMHOTO obec-
MOJICIIMPOBAHMS M CHCTEM- | IIEYCHHUS ¥ TEXHOJIOTHUH ITPOrPaMMHUPOBAHUS;
HOTO IPOTPAMMHUPOBAHUS;, | — SI3BIKH (popManu3anuu GyHKIHOHATBHBIX CIICIIH-
¢bukanui
— METO/IbI U TIPUEMBI (POPMATH3AIHH 33/1aY;
— METO/IbI ¥ CPEJICTBA MTPOCKTUPOBAHMUSI TPOTPaAMM-
HOTO 00ecreueH s, MPOrPaMMHBIX HHTEPHEHCOB U
0a3 TaHHBIX,
— MPUHIUIBI TTOCTPOCHUS M BUABI apXUTEKTYPbI
MIPOrPaMMHOT0 00eCIICUCHUS;




— THUIIOBBIC PEIICHMsI, OMOJIMOTEKH MPOTPAMMHBIX
MOJyJIeH, MabIOHbI, KIACChl 00BEKTOB, UCIIOJIb3Y-
eMbIe TIpU Pa3paboTKe MPOrpaMMHOrO obecrede-
HUS,

YMmern.:

NPUMEHSATh MaTeMaTHue-
CKO€ M IporpaMMHoOe o0ec-
neyeHune, NpUKIIaaHble UH-
TEPHET-TEXHOJIOTHH, aBTO-
MaTH3HPOBAHHBIE cu-
CTE€MBI, CPEJCTBA KOMIIBIO-
TEepHOU rpaduku K perie-
HUIO IPUKJIAJHBIX 33/1a4;

Ymeer:

— HCIIONIb30BaTh CYIIECTBYIOIINE THUIIOBBIC peIIe-
HUS U [1a0JIOHBI TPOSKTHPOBAHMS MTPOTPAMMHOTO
o0ecreueHus;

— IPUMEHSATh METO/IBI ¥ CPEICTBA IPOCKTUPOBAHUS
MPOrpaMMHOTO OOecreueHus, CTPYKTYp IaHHBIX,
0a3 JaHHBIX, IPOrPaMMHBIX HHTEP(DEIHCOB;

— OCYILIECTBJIATH KOMMYHHUKAILIUH C 3aMHTEPECOBAH-
HBIMH CTOPOHAMH;

— BBIOMpATh CpelCTBa pean3aluu TPeOOBaHUN K
HIPOrpaMMHOMY O0ECIICYEeHHIO;

— BbIpa0aThHIBaTh BApUAHTHl PEATU3ALUU TIPO-
rpaMMHOT0O 0OecrieyeHnsl 1 TpeOOBaHUH K HEMY;

— MPOBOANTH aHAJIM3 MCIIOJHEHHS TPEOOBaHMIA

Baanern:

- JICUCTBHUSMHU 0 MaTeMa-
TUYECKOMY H TPOrpaMM-
HOMY OOECHEeUeHUuIo Ipo-
IIECCOB PEIICHUS MPUKIIA-
HBIX 3374 B cepe yrnpas-
JICHUS TPEINPUSATHEM, B
chepe CEeTeBBIX TEXHOJIIO-
Ui, 0a3 TaHHBIX.

Baaneer

- MGTOI[OJIOI‘I/IGfI U TEXHOJIOTHUAMHU HpOGKTI/IpOBa-

HUS TPOrPaMMHOTO 00ECIIeUeHHUs, TPOrPAMMHBIX

UHTEPPEICOB, CTPYKTYp U 0a3 JaHHBIX B COOTBET-

CTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMH;

— JCHCTBHSAMH TIO pa3pabOTKEe M COTIACOBAHHIO

TEXHUYCCKUX CIenu(uKanuii Ha NporpaMMHbBIC

KOMITOHCHTHI,

— JIEHCTBHSIMH TIO COTJIACOBAaHHUIO TPEOOBAHHUH K
MporpaMMHOMY 00€CTIEUEHHUIO C 3aUHTEPECOBAH-
HBIMH CTOPOHAMH, PaCHPEACICHUIO 3aJaHui
Memny HpOFpaMMI/ICT aMHU B COOTBETCTBUH C TCX-
HUYECKUMH CeUPUKALIUIMU, OCYIIECTBICHUIO
KOHTpPOJIS BBITIOJIHEHUS 3aaHui, (GopMUpOBa-
HUIO OTYETHOCTHU B COOTBETCTBHUM C YCTAHOBJIEH-

HBIMH PETrIIaMCHTaAMU

Il. COAEP’KAHUE U OBFBEM JIUCHHUIIJINHBI

€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcsi
¢ npenoaasarteseM (10 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas popMma 00yueHust

Ne HanmeHoBaHMe pa3jeioB U TeM Bcero | AyauTopHbie 3aHATHA | Cawm.
n/n JK 113 Jb pao.
2 cemecTp
Pasxex 1. 1057 | 18 | 18 69,7
CTpyKTypHpOBaHHOE IPOrPAaMMHPOBaHHE
1 | Tema 1. 8 1 1 6
CrpykTypHas pa3paboTka nIporpamMm (AJITrOpUTMBIL.
Ctpyktypsl BeiOOpa. Omnepanuu npucBanBanus. Omne-
palyy HHKPEMEHTA U JEKPEMEHTA)
2 | Tema 2. 10 2 2 6




Ynpasnenue nporpammoii (OCHOBBI CTPYKTYpP TOBTO-
penus. CTpyKTypa cO MHOKECTBEHHBIM BEIOOPOM)

Tema 3.

®ynkuuu (IIporpamMmmubie Moaynu. @yHKIIMM MaTeMa-
Trueckor omomoteku. Onpenenenns GyHkiui. [Ipo-
TOTUMBI (YHKIMNA. BBI30B (yHKIMIA: BBI30B IO 3HAYE-

HUIO U 110 ccebuike. Kiacesl mamstu. IIpaBuna obnactu
neiictBus. Pexypcus)

10

Tema 4.

Maccussl (O0bsiBIeHnE MaccuBOB. [IpumMeps! paboTs
¢ maccuBamu. Ilepenaua maccuBos B ¢pynkuuu. Cop-
THpOBKa MaccuBoB. [Ionck B MaccuBax. MHOroMep-
HBIC MACCHBBI)

20

12

Tema S.

VYkazarenu (OObsABICHUS U MHUIMAIN3ALINS IEPEMEH-
Hoi-ykazarens. Onepauuu HajJ ykasarenasiMmu. [lepe-
Jlaya napaMerpa 1o ccbuike. CBsizb MEX]y yKa3are-
JIMHM M MaccuBaMu. MaccuBbl yKa3arenen. Y Ka3aTenu

Ha (YHKITIH)

14

10

Tema 6.

CumBodsl u ctpoku (bubnuoreka 06paboTKH CUMBO-
noB. Oyukiuu npeodpazoBanus cTpok. OyHKIIMU
CTaHJAPTHOW OMOJIMOTEKH BBOJIa/BBIBOJIA)

10

Tema 7.

CrpykTypsl, 00beHEHUs U nepeurcienus (Onuca-
HUA CTpyKTyp. MHnnmanu3anus crpykryp. Jocrym k
3JIEMEHTaM CTPYKTYp. Mcnonbs30BaHue CTpYKTYDp €
¢yskusamu. O6bennnenus. CTpyKTypbl, CChLUIAIOIIH-
ecst Ha ce0s. JJlunamuueckoe pacnpeaeaeHue NaMsTH.
Casizannble cniucku. Crexku. Ouepenu. JlepeBbs)

20

12

Tema 8.

Pa6ota c daiinamu (Daitner u moroku. Co3manue
daiina mocneaoBaTeIbLHOrO JOCTYyMA. UTeHUE TaHHBIX
u3 (Qaitna nmocaeaoBarenbHoro gocrymna. daitnel mpo-
u3BoOJBHOTO Moctyma. Co3nanue daiina mporu3Boib-
HOTO Aoctyna. [Ipon3BosibHAs 3aMKch TaHHBIX B (aili
Mpou3BOJILHOTrO Aoctymna. [locnenoBarensHoe UTeHNE
JAHHBIX U3 (aiiaa MPOU3BOIBLHOTO JOCTYIIA)

13,7

9,7

Konmpons

36

Koncynomayuu

Dxzamen

0,3

Hmoeo 3a 2 cemecmp

144

18

18

69,7

3 cemecTp

Pazgen 2.
O0BbeKTHO-OPHEHTPOBAHHOE NIPOIPAMMHUPOBAHME

71,8

18

18

35,8

Tema 9.
[ToHsITHSI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHU-
pOBaHUsA

8,8

4,8




10

Tema 10. 16 4 4 8
Knaccer n abctpakuus ganubix (Co3nanue kinacca. O0-
JacTh JEUCTBUSA Kiacca U JOCTYII K 3JIEMEHTaM KJjiacca.
OyHKIMY 10CTyTa U cepBUCHbIE GyHKIMU. MHNma-
au3anus 00bEKTOB Kilacca: KOHCTPYKTOphl. Mcnoinb3o-
BaHUE C KOHCTPYKTOPAMH apryMEHTOB 10 YMOJIYaHHUIO.
Jectpykropsl. Mcnonp30BaHue 371€MEHTOB JaHHBIX U
HIIEMEHTOB-(PYHKITHHN)

11

Tema 11. 8 2 2 4
[Teperpyska onepaunii (OCHOBHbBIE IPUHLIUIIBI [TEPE-
TPY3KH OTEpaIyii. 3arpeThl HAa IEPETPy3KY OTEPaIIHii)

12

Tema 12. 18 4 4 10
Hacnenosanue (ba3oBbie 1 mpon3BOAHbBIE KiT1acChl. 3a-
HIMIICHHBIE A1eMeHThI. [lepeonpeneneHue 3;1eMEHTOB
0a30BOro KJjiacca B MPOU3BOAHOM Kjiacce. OTKPBITHIE,
3allMILIEHHbBIC U 3aKpbIThIe 0a30BbIe Kiacchl. Hemo-
CPEJICTBEHHBIC U KOCBEHHBIE Oa30BBIE KIIACCHI)

13

Tema 13. 21 6 6 9
Buptyansabie pyakiuu u nomumopdusm (Bupryaib-
Hble QyHKIUU. AOCTpakTHbIE Oa30BbIE KIacChl U KOH-
KpeTHbIe Kiacchl. [lonumopdusm. HoBble knaccsl u
JMHAMAYECKOE CBSI3bIBAHUE)

3auem ¢ oyenxoi 0,2
Hmoeo 3a 3 cemecmp 12 18 18 35,8
UTOTrOO: 216 36 18 18 105,5

OuHo-3204Has popma 00yUeHHS He peanu3yercst
3aouyHas popma 00yueHHSs He peanu3yercst

I11. OEHOYHBIE MATEPHAJIBI JIJIsI TPOBEJAEHUS TEKYIIEA 1

MPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekyias arrectanus NpoBOAUTCS B (OpMe KOHTPOJIBHOM paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI

KontpoabHasi padora Nel (7 BapuaHTOB)

1.

2.
3.

Anroputmsel. CTpykTypsl BeiOOpa. Omnepanuu npucBanBanus. Oneparyi THKpEMEHTa U
JNEKPEMEHTA.

OcHOBBI CTPYKTYp MOBTOpeHUsI. CTPYKTypa CO MHOKECTBEHHBIM BHIOOPOM.
[Iporpammubie Moayu. OyHKIIUKA MaTeMaTH4YeCKo Oubmmoteku. OnpeneneHust GyHK-
1. [Ipototumns! pyukiuii. Bei3oB hyHKIMIA: BEI30B MO 3HAYEHUIO U 10 cCchuike. Kiacchbl
namstu. [IpaBuna o6nactu nerictus. Pexypcust.

. O6bsiBnenne maccuBoB. [Ipumepsl paboTel ¢ MmaccuBamu. [lepenadya maccuBoB B QyHK-

uuu. CoptupoBka MaccuBOB. [louck B MmaccuBax. MHOrOMEpHBIE MaCCUBBI.




5. O0ObsIBIEHNA U MHUIUANM3AIMS TepeMeHHol-yKazarens. Onepanuu Haja yKa3aTeasiMu.
Ilepenaua nmapamerpa no ccpuike. CBsI3b MEXAY yKa3aTeIsIMU U MaccuBaMu. MacCHBBI
yKazarenel. YkazaTenu Ha (PyHKIUH.

6. CTpoku U cuMBOJbL. bubnnoreka o0paboTku cuMBOJIOB. DyHKIMK TpeoOpa3oBaHUs
cTpok. OyHKIIUU CTaHJAPTHON OMOJIMOTEKH BBOJ1a/BHIBOJIA.

7. ®opMaTUPOBaHHBIN BIBOJI. DOpMATUPOBAHHBIN BBO/I.

Konrpoabnasi padora Ne2 (5 BapuaHTOB)

1. Knacc u o0bekT. Ha3HaueHHe 371eMEHTOB U METOJIOB KJIacca.

2. KoHCTpYyKTOp M AECTPYKTOP Kiacca.

3. lpy>kecTBeHHbIE (PYHKIIMU U KIACCHI.

4. HacnenoBanue kiacca. [Ipumep npoctoro HaciaeaoBaHHs Kiacca.

5. MHOX€eCTBEHHOE HaclieloBaHKe. ba3oBbIil ¥ MPOU3BOAHBIN KIACCHI.

Tunosoii BapuanT TectoB (1 BapuaHT)
Al. OHpeI[eJ'II/ITe 3HAa4YCHUC Ka)K,Z[OP'I H3 IICPCMCHHBIX ITOCJIC BBIITIOJIHCHHA BBIYUCIICHUA

y *= X++ . IIpeanomnoxure, 4To Mepesl Ha4ajJoM BBIIIOJHEHUS OllepaTopa BCe NEPEMEHHBIE PaBHBI 5.
a)x=6,y=25

b)x=5,y=25
c)x=5y=36
d)x=6,y=36

A2. Yto OyzeT BBIBEJICHO HA SKPaH B PE3YJIbTATE BHIMOJIHEHUS IPOTPAMMBI:
#include <iostream>
void func (int num);
int main(void)
{
func(5);
return O;

void func(int num)

{
if (num)
func(num-1);
std::cout << num;
}
a) 012345;

b) mporpamma He CKOMITHIUPYETCS;
C) mporpamma IMpUBEIET K MEPETIOTHCHUIO CTEKA,;
d) 543210.

A3. Yto Hameyaraet ClIeAyIOMNUA KOJI:
#include “stdio.h”
int main()
{
int * paraml1 = new int(2);
int param2 = 2;
int * reference = &param2;



printf(‘%d”, *reference == *paraml);
return O;

ky

a) true;
b) false;
c) O;
d) 1,

€) BO3HHKHET OIIMOKA KOMITHJISIIUH

A4. Kakue 3HaueHus OyJeT UMeTh MacCHB MSV:

int main()
{
int msv[10];
for (int i = 0; i<10; i++)
msv[i] = i;
}

a) 1,2,3,45,6,7,8,9,10;

b) 0,1,2,3,4,5,6,7,8,9;

c) IIpowusoiineT ommOKa BpEeMEHHU BBITOJTHEHHSI,
d) IIporpamma He CKOMIHIUPYETCS.

AS. Yto BBIBEJETCS HA SKpaH IOCJIE BBIIIOIHEHUS JaHHON TPOrpaMMbl?
void function (int *);
int main()
{
inta=1;
void function (&a);
printf(“%d”, a);

¥
void function (int *b)
{
*b=*b+3;
k
a) 3
b) 1
c) 4

d) TIpowusoiiger ommOKa BpeMEHHU BBITOIHEHHUS
A6. OTMETBHTE CTPOKU C OMIMOKON MHUIHATU3AIINN:
struct A
t
inti;
static int j;
intk;
¥

a) Aa={}
b) Ab={1};



c) Ac={12};
d Ad={123};

A’7. Kak MOHO BBI3BaTh METOJ CJICAYIONIETO Kiacca:
class Child

{
public:

void Count(){}
j

a) Child * obj = new Child,
obj->Count;

b) Child obj = new Child;
obj.Count();

c) Child * obj = new Child,;
obj.Count();

d) Child obj = new Child;
(*obj).Count();

A8. Jlonyctumo nu B C++ onpeseneHre Ciaeayollero YucTo BUPTyalbHOIO METOAa:
class Abstract

{

public:
virtual voidPure ()= 0
{
}

¥

a) [a, metox nocryren no umenu PureVirtual();

b) Ja, meton moctymen mo umenu Abstract: PureVirtual();
€) [la, oxHAKO METOJI HE JIOCTYIIEH IS BBI30BA;

d) Her, onpenenenue He AOMYCTUMO.

A9. Yto HE BEpHO B CIEAYIOLIEM KOJIE:
class Parent

{
public:
~Parent(){}
virtual void method() {}
Y
class Child : public Parent
{
public:
Child() {/*3axBar pecypcos™/}
~Child() {/*OcBob6oxnenue pecypcos*/}
void method() {/*nporpamMmusrit kox*/}
3
main()
{



Parent *obj=new Child,;
delete obyj;
return O;

¥

a) Ko/ mosHOCTBIO KOPPEKTEH;

b) JlectpykTop 6a30Boro Kiiacca HeoOX0AMMO OOBSIBUTH Kak Virtual;

c) Kox mo ourcTKe pecypcoB HEOOXOAUMO MEPEHECTH B 0a30BbIi KITacc;

d) Merox method B 6a3oBoM Kiiacce He HY>KHO O0BSBIATH Kak Virtual;

e) JleCTpyKTOp M METOJ Kilacca- HacjaeIHnKa HeoOX0MuMo 00bIBUTE Kak Virtual,

A10. Yto HareuaTaeT KO IMPU CO3/IaHNHU IK3EMILIIpa Kinacca X:
class Y

{
public:

Y() {cout<<’Y”;}
Y

class Z

{
public:

Z() {cout<<’Z”;}
Y

class X:public Z
{

private:
Y m_objY;
public:
X() {cout<<’X”;}

a) XY;
b) XYZ;
c) YXZ;
d) zZYX.

IIpumepHas TemaTuka pedeparon
. PacnipeienienHbie ¥ mapajieabHbIE METOAbI POTrPAMMUPOBAHUS
. CoBpemenHble MeTo1bl Web-0pHeHTHPOBAaHHOTO MPOrpaMMHUPOBaHUs Ha A3bike C#
. Web-texHooruu B pa3paboTKe yaaJeHHBIX 0a3 JaHHBIX
. [IpumeHenune case-TeXHOJIOTHH K MPOSKTUPOBAHUIO 0a3bl IAHHBIX
. [IporpamMHbIe METOIbI KOPPEKIIUH U300paKESHUS
. CriocoOb1 00pabOTKH U300paKEHUH C UCTIONB30BaHUEM OMOIMOTEKH KOMIIBIOTEPHOTO
3penust OpenCV
. [locTpoeHre MHOTOMOIYJIbHBIX ITPUIIOKEHUN
. Pazpabotka Web-npunoxxenuii ¢ npumeHenrnem textosigorun ASP.NET
. Pa3zpaboTka KIMeHT-cepBEepHOTO MPUIIOKEHUSI CpEACTBaMU si3bika CH#
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[TpomexyTouHas aTTecTanys 00y4aroIUXCsl OCYIIECTBIsIETCS B (hopMe HK3aMEHA BO
2 CeMecCTpe U 3aueTa C OLEHKOH B 3 ceMecTpe C UCII0JIb30BAHUEM CIIEAYIOIINX OLICHOYHBIX
MaTepUasoB:

Bonpocel k 3xk3amMeHy
(2 cemecTp, ounasi popma 00yUeHH)

1. Crpykrypa noBropenus while. Ctpykrypa nosroperus for. CTpykTypa co MHOXe-
CTBEHHBIM BEIOOpOM SWitch
Ornepaunu THKpEMEHTa U AEKpEMEHTa
Omnepatops! break u continue
DyHKIIY MaTeMaTH4IecKoi onbmnoTeku. Pekypcus
Knaccer mamsitu. [IpaBmna obmactu aeicTBus
OO0nsBienne maccuBoB. [lepenaua maccuBoB B pyHKIMU. COPTUPOBKA MAaCCHBOB.
MHoromepHbie MacCCUBBI
OObsIBICHUE U HHULIMATIM3AIIMS TTIepeMEHHOM-yKa3aTess. Onepanuu HaJl yKa3aTelsaMH.
CBsi3b MeX Iy YKa3aTeasiMUd U MaccuBamMu. MaccuBbl ykazaTeneil. YkazaTenu Ha PyHK-
1005051
9. Omnucanue ctpykryp. O0beauHenusi. CTpyKTyphbl, CChUTAIOIINECS Ha ceOs
10. [dunamuueckoe pacrupeeracHue namsaTu
11. Cas3aHHBIEC CIUCKU

NGOk WDND

3aa4u K IK3aMeHy
(2 cemecTp, ouHas popma 00yUeHUsI)

1 Hanumwure nporpammy Ha C, KOTOpasi MOJEIUpyeT OpocaHue ABYX UTPaJbHBIX KOCTEH.
[Tporpamma f0smKHA BBI3BIBATh (GYHKIHEO rand st «kOpocaHus» TepBO KOCTH U 3aTEM 3Ty
xe QyHKIUIO 1151 «OpocaHus» BTOPOM. 3aTeM JOJKHA ObITh BBIUMCIEHA CyMMa JIBYX 3Ha-
YeHUI. 3aMe4YaHue: MOCKOJIbKY Ha KayK0M KOCTH MOJKET BBIIIAIATh 1I€JI0€ 3HaYeHHE OT | 110
6, TO CyMMa JIByX 3HaUY€HUU MOXKET U3MEHSThCS OT 2 10 12, mpu 3Tom 7 Oynet Hambomee
4acTO BCTPEUAONIEICs CyMMOi, a 2 u 12 -BcTpeyaromuMucs HauMeHee yacto. Bama mpo-
rpaMma J0JiKHa OpocUTh JiBe KocTu 36 pa3. Mcnonb3yiiTe 0AHOMEpPHBIA MacCHUB JIJIs TTOJI-
cyeTa yucia NOSIBICHUN KaXKJ10M U3 BO3MOXKHBIX CyMM. BriBenuTe pe3ynbTaThl B TaOIHUy-
HOW (opme. Takxke onpenenure, BISIOTCS JIM UTOTOBBIE CyMMBI IPaBIONOJ00OHBIMH, T.€.
MOCKOJIBKY ISl BBIOpAchIBaHUSl 7 CYIECTBYET LIECTh CIIOCOOOB, TO BCE BHIOpAchIBaHUS 7
JOJIKHBI COCTAaBUTh MPUOIU3UTENBHO OAHY HIECTYIO.

2 (Cucmema npeosapumenvroii npodaxcu buremog). HebombIiias aBUaKOMIIaHus HEJIABHO
nproOpelia KOMIBIOTEP /1JI1 HOBOM aBTOMaTU3HUPOBAHHON CUCTEMbI IIPEIBAPUTEIBHOM MPO-
naxu owieros. [Ipe3uaeHT KoMITaHUM MONPOCKI Bac Hanucath Ha C nporpamMmMHoe obec-
NeYeHHUe JJIsI HOBOM CUCTEMBI. BbI JOJDKHBI COCTaBUTH TPOTpaMMYy J1J1sE OPOHUPOBAHUS MECT
Ha KaXKJIOM peiice eIMHCTBEHHOTO caMOoJjIeTa aBUaKOMITaHUH (€ro BMECTUMOCTh: 10 MecT).
Barma nporpamMma gomkHa 0TOOpakaTh Ha SKpaHe CIEAYIoIIee MEHIO aTbTePHATUBHBIX BO3-
MOKHOCTEMN:

[Toxanyiicta, BBenutre | IS «KypsILIUX»

[Toxanyiicta, BBeauTe 2 [JIs1 KHEKYPSILIUX»
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Ecnu oneparop BBouT 1, TO Bama mporpamMma J0JpKHA 3a0pOHUPOBATH MECTO B OTCEKE JIIIS
kypsux (mecrta 1-5). Ecnu oneparop BBOAMT 2, TO Ballla MporpamMmma J0bKHa 3a0pOHUPO-
BaTh MECTO B OTCEKE Uil HeKypsAmux (Mecta 6-10). [Tocne aToro Baiia mporpamma J10JKHA
HarmeyaTaTh MOCaJ0YHbINA TAJIOH ¢ YKa3aHHEM HOMepa MecTa Iacca)xupa u nHpopmanuu o
TOM, HAXOJMUTCS JIM OHO B OTCEKE ISl KyPSIIUX WM B OTCEKE JIJIsl HEKYPSIIIIUX MAaCCaKUPOB
camouiera. J{Jis mpencTaBieHus CXeMbl MECT JJIsi TACCAXUPOB CaMOJIeTa UCIIOJIb3YUTe O
HOMEpHBbIN MaccuB. MHULIMATU3UpyITEe BCE DJIEMEHTHI MacCUBa HYJISIMU, YTOOBI TTOKA3aTh,
9TO BCE MecTa cBOOOMHEI. [To Mepe OpoHMpPOBaHMS KaKIO0TO MECTa yCTaHABIMBANUTE COOT-
BETCTBYIOIINE DJIEMEHTHI MAacCHBa B | JyIsl yKa3aHUs Ha TO, YTO 3TO MECTO OOJIBIIE HE SIBIISI-
eTcst ceoboaHbIM. KOoHEeuHO, Bala mporpaMMa HUKOTAa He Ao KHA OpPOHHPOBATH YK 3a-
OponupoBaHHOe MecTo. Ecim oTcek [y1s KypsImux 3aIoJIHEeH, Ballla IporpamMma JI0JbKHa 3a-
MIPOCHUTH OTIEPaTOpa, JOMYCTUMO JIW OPOHHPOBAHHE MECTa B OTCEKE ISl HEKYpSIMX (|
Hao00poT). B ciiyuae mosoXUTEILHOTO OTBETA MTPOU3BEAUTE COOTBETCTBYIOIIEE OPOHUPO-
BaHUE MecTa. B citydae oTpHuIiaTeIbHOro OTBETa BRIBEAUTE coolmieHne « Cienyronui peic
yepes 3 Jaca.»

3 Ucnonp3yiiTe IByMEpHBIN MacCUB JJI PEIICHUS clieayroliei 3anaun. B komnanuu pado-
TAIOT YeTbIpe npojasua (¢ 1 mo 4), KoTopble NPOAAIOT NATh PA3IUYHBIX BUJOB U3IENUN (C
1 mo 5). OnuH pa3 B 1€Hb KaX/Abli NMPOJIAaBELl IepeacT B KOMIAHUIO KapTOUKy cObITa 1O
Ka)KJI0M pa3HOBUIHOCTHY IIPOJAHHOTO ToBapa. Kaxkas kapTouka COIEpIKUT:

1. Homep nponaBua

2. Homep uznenus

3. OOuryro cyMMy B JIOJUTIapax 3a IaHHBIA TOBAp, MPOJAHHBIN B 3TOT JICHb

Takum 00pazom, KaxAblid Mpoaasel] nepenaer B 1eHb ot 0 1o 5 kaproyek cObiTa. [Ipeamno-
JIO’KHUM, YTO JIOCTYNHA UH(POPMALIMS IO BCEM KapTOUKaM 3a nociaeaHuil mecsu. Hanummure
porpammy, Kotopasi 0yJieT CYUThIBaTh BCIO 3Ty MH(OpMALKIO O COBITE 3a MOCIETHUN Me-
CSIl U TIOJBOAUTH OOIIMI UTOT O COBITE KaXKJIbIM MPOJABLOM KaXKIOW pa3sHOBUIHOCTH TO-
Bapa. Bce HTOroBbIe CyMMBI TIOJKHBI XpaHUTHCS B IByMepHOM MaccuBe Sales. [Tocne oOpa-
00TKU Bcell MHpOpMaIUK 3a MOCIEIHUN MeCAll BBIBEIUTE PE3yJIbTaThl B BUJE TAaOJIUIBL, B
KOTOPOW KaK/Iblil CTON0E1 MpeACTaBIsIeT KOHKPETHOTO MPpOoJaBla U KaxkJ1as cTpoka mpes-
CTaBJISIET KOHKPETHYIO Pa3HOBHIHOCTH TOBapa. J{j1st mosyueHus oOuiero cobiTa Kaxaou pas-
HOBUJHOCTH TOBapa 3a MOCIEAHUN MECSL MPOCYMMUPYHTE KaXXIyI0 CTPOKY; JJIs MOJTyde-
HUS 001Iero cObITa IS KayKI0ro MPOo/IaBlia 3a MOCIeAHUN MeCsLl TPOBEIUTE CYMMHUPOBaHHUE
Ka)XJ10T0 cTos01a. PacnieyaTka Banieil TaOiMIbl 10KHA BKIIFOYATh 3TH EPEKPECTHBIE UTO-
TOBbIE CYMMBI CIIPaBa OT UTOTOBBIX CTPOK M B HMXKHEHW 4aCTH UTOTOBBIX CTOJIOIIOB.

4 B 0IHOMEPHOM MACCHBE, COCTOSIIIIEM U3 7 BEIIECTBEHHBIX AJIEMEHTOB, BHIYMCIIHTD:

1) cymmy oTpHIIaTEeNbHBIX 3JIEMEHTOB MAaCCUBA;

2) mpou3BeJEHUE PJIEMEHTOB MAaCCHUBA, PACTIOIOKEHHBIX MEX1y MaKCUMAJIbHBIM U MUHU-
MaJIBHBIM DJIEMEHTaMU.

YIOpsAa04NTE 3JIEMEHTHI MAaCCUBA 10 BO3PACTAHUIO.

5 B ogHOMEPHOM MaccuBe, COCTOSAILEM U3 71 BEILIECTBEHHBIX 3JIEMEHTOB, BEIYHCIIHUTH:
1) cyMMy MOJOKHUTENBHBIX 3JIEMEHTOB MacCUBa;
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2) IMPON3BCACHUC 3JICMCHTOB MACCHUBA, PACIIOJIOKCHHBIX MCKIY MAaKCHUMAJIbHBIM 110 MO-
AYJII0 U MUHUMAJIbHBIM 110 MOAYJIIO 3JICMCHTAaMMU.
yHOpHIIO‘{I/ITI) OJICMCHTEI MaCCHBa I10 Y6I)IB8,HHIO.

6 B o1HOMEpHOM MacCUBE, COCTOSIIEM U3 /1 IENBIX JJIEMEHTOB, BHIYUCITUTH:

1) mpousBegeHHE PJIEMEHTOB MAacCHBa ¢ YETHBIMU HOMEPaMH;

2) CyMMy 3JIEMEHTOB MaCCHUBA, PACTIOJIOAKEHHBIX MEXIY IMEPBBIM U TIOCJICTHUM HYJIEBBIMU
AJIEMEHTaMU.

[IpeoOpa3zoBaTh MaccuB TaKUM 00pa3oM, YTOOBI CHaYaja pacoiarajuch BCE MOJIOKUTEb-
HBIE 3JIEMEHTHI, & IOTOM - BCE OTpHUIlATEIbHBIE (3JIEMEHTHI, paBHbIe (), CUMTATH MOJIOKHU-
TEJIbHBIMU).

7B OAHOMCPHOM MACCHBEC, COCTOAIICM U3 71 BCHICCTBCHHLIX 3JICMCHTOB, BBIYHMCIIUTD!

1) CYMMY 3JICMCHTOB MAaCCHUBA C HCYCTHBIMU HOMCPAMMU

2) CYMMY 3JICMCHTOB MACCHBA, PACIIOJOKCHHBIX MCKAY IICPBLIM M IIOCICIHHUM OTpHIIA-
TCJIIBHBIMHU 3JICMCHTAMU.

Cxartb MACCHUB, YAAJIIUB U3 HCTO BCC J3JICMCHTBI, MOJAYJIb KOTOPLBIX HC IIPCBBIIIACT 1. OcBo-
6OIII/IBHII/IGC5I B KOHIIC MaCCHBA 3JICMCHTLI 3aIIOJIHUTDh HYJIAAMHU.

8 B oqHOMEpPHOM MaccHBE, COCTOSAIIEM U3 71 BEIIECTBEHHBIX 3JIEMEHTOB, BEIYMCIIUTH:

1) MakcUMaIbHBIN 2JIEMEHT MAaCCHUBA,;

2) CyMMy 3JIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX JO0 MOCIEIHETO MOJIOKUTEIBHOIO 3Jie-
MECHTA.

CxaTh MacCHUB, YJaJIUB U3 HEr0 BCE DJIEMEHTHI, MOAYJb KOTOPBIX HAXOJIUTCSI B UHTEPBAJIC
[a,b]. OcBoOOMMBIIHECS B KOHIIE MACCUBA DJIEMEHTHI 3aITOJTHATD HYJISIMHU.

9 B oqHOMEpHOM MaccuBe, COCTOSIIIEM U3 71 BEIIECTBEHHBIX DJIEMEHTOB, BEIYUCIIUTS:

1) MUHUMAIBHBIN 2JIEMEHT MACCHBA,

2) CyMMy DJIEMEHTOB MAaCCHBA, PACIIOJIOKEHHBIX MEXKIY MEPBBIM U MOCIEIHUM TOJIOKH-
TEJIbHBIMH 3JIEMEHTAMU.

[IpeoOpazoBaTh MacCuB TakuM O0Opa3oM, YTOOBI CHayasia pacrojarajuch BCE DJIEMEHTHI,
paBHbIE HYJIIO, & TOTOM — BCE OCTaJIbHBIE.

10 B ogHOMEpHOM MaccuBe, COCTOSIIIIEM U3 7 LETBIX JIEMEHTOB, BEIUNCIIHUTH:

1) HOMep MakCHMMaJbHOTO 3JIEMEHTa MacCUBA;

2) mpou3BeeHHUE IEMEHTOB MacCHBA, PACIOJIOKEHHBIE MEXKY TIEPBBIM M BTOPBIM HYJIE-
BBIMH 2JICMEHTAMHU.

[IpeoOpazoBarh MaccuB TakuM 00pa3oM, YTOOBI B MEPBOM €ro MOJOBUHE PACIOIAraincCh
AJIEMEHTHI, CTOSIBIIHE B HEUETHBIX MO3UIIUAX, @ BO BTOPOM MOJIOBUHE - JIEMEHTHI, CTOSIBIIIE
B YETHBIX MTO3UIUSAX.

11 B omHOMEpHOM MacCHBE, COCTOSIIIIEM U3 /1 BEIIIECTBEHHBIX JIEMEHTOB, BHIUYUCIIUTH:
1) HOMep MUHMMAaIBHOTO 3JIEMEHTA MACCUBA;
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2) cyMMy 3JIEMEHTOB MAacCUBa, PACIIOJIOKEHHBIX MEXAY MEPBbIM U BTOPHIM OTPHULIATEb-
HBIMU JJIEMEHTAMU.

IIpeoOpa3oBath MaccuB TakuM 00pa3oM, YTOOBI CHAayaia pacroJliarajluch BCE DJIEMEHTHI,
MOJYJIb KOTOPBIX HE IIPEBBIIIACT |, a TOTOM — BCE OCTAJIBHBIE.

12 B oqHOMEpHOM MacCUBE, COCTOSILIEM U3 # BEILIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIUTD:

1) mMakcuManbHBIN IO MOJYJIIO AJIEMEHT MacCHUBA;

2) cyMMy 3JIEMEHTOB MAaCCHBA, PACIOJOKEHHBIX MEXIY IEPBBIM U BTOPBIM MOJIOKHUTEb-
HBIMH 3JIEMEHTaMHU.

[TpeoOpa3oBaTh MacCUB TaKMM 00pa3oM, YTOOBI 3JIEMEHTHI, PABHbIE HYJIIO, PACIIONATAIUCE
IIOCJIE BCEX OCTAJIbHBIX.

13 B omHOMEpPHOM MacCHBE, COCTOSIIEM U3 71 TIENBIX JIEMEHTOB, BEIYUCIUTS:

1) MUHMMAJIBHBIN 0 MOYJTIO 3JIEMEHT MacCHBa;

2) cyMMy MOJyJIel 2JIEMEHTOB MacCHUBa, PACIIONIOKEHHBIX MOCJIE TIEPBOTO AJIEMEHTA, PaB-
HOI'O HYJIIO.

[IpeoOpazoBarh MaccuB TakuM 00pa3oM, YTOOBI B MEPBOM €ro MOJOBHHE PACIOJIAraucCh
AJIEMEHTBI, CTOSIBILIME B UETHBIX MTO3ULHIX, & BO BTOPOU ITOJIOBUHE — JJIEMEHTBI, CTOSBIINE
B HECUETHBIX NO3ULIUSX.

14 B omHOMEpHOM MacCHBE, COCTOSIIIIEM U3 /1 BEIIIECTBEHHBIX JIEMEHTOB, BHIUYUCIIUTH:

1) HOMep MUHUMAJIBLHOTO 10 MOYJIIO DJIEMEHTa MAaCCHUBA;

2) cymMMy MOJyJIeH 2JIEMEHTOB MacCHUBA, PACIIOJI0KEHHBIX MOCJI€ IEPBOI0 OTPULIATEIHLHOTO
DJIEMEHTA.

CxkaTh MaccuB, yJIaJIB U3 HETO BCE DJIEMEHTHI, BETMYMHA KOTOPHIX HAXOJAUTCS B UHTEPBAJIC
[a,b]. OcBoOOIMBIIHECS B KOHIIE MACCUBA DJIEMEHTHI 3aITOJTHATH HYJISIMHU.

15 B ogHOMEpHOM MacCHBe, COCTOSIIIEM U3 71 BEIIIECTBEHHBIX JIEMEHTOB, BEIYUCIIUTS:

1) KoJIMYECTBO JIEMEHTOB MACCHBa, JISKAIIIUX B Mamma3oHe oT A 1o B;

2) CyMMYy 3JIEMEHTOB MacCHBa, PACTIOJIOKEHHBIX ITOCIE MAaKCUMAIBHOTO YJIEMEHTA. Y TIOpsI-
JIOYHTH DJIEMEHTBI MaCCHBa MO YOBIBAHUIO MOIYJIEH 2JIEMEHTOB.

16 B ogHOMEpHOM MaccuBe, COCTOSIILIEM U3 /1 BEILIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIUTD:

1) KoIM4ecTBO 3JEMEHTOB MaccuBa, paBHbIX 0;

2) cymMMy 3JIEMEHTOB MacCHBa, PaCloOJIOKEHHBIX TI0CIIE MUHUMAIILHOTO AJIEMEeHTa. YTopsi-
JOYUTH 3JIEMEHTHI MacCHBa 110 BO3PACTAHUIO MOJYJIEH DIIEMEHTOB.

17 B oqHOMEpHOM MacCUBE, COCTOSIIEM U3 7 BEIIECTBEHHBIX dJIEMEHTOB, BEIYHUCITUTH:

1) xonMuecTBO 3JIEMEHTOB MaccuBa, Oosbiux C

2) npou3BeIEHUE AIEMEHTOB MAacCHBa, PACIIONOXKEHHBIX MOCIE MAaKCHUMAaJIbHOTO MO MO-
IYJIIO DJIEMEHTA.

[IpeoOpazoBaTh MacCCUB TaKUM 00pa30M, YTOOBI CHaYaja pacroJiarajifch BCE OTPUIATEIh-
HBIE 3JIEMEHTBHI, a IOTOM — BCE TOJIOKUTENIbHBIE (3JIEMEHTHI, paBHbIE 0, CUMTATD MOJIOXKHU-
TEJTbHBIMU).
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18 B OAHOMCPHOM MACCHUBEC, COCTOAIICM M3 71 BEIICCTBCHHLIX 3JICMCHTOB, BBIYHMCIIUTD!

1) KOJIMYCCTBO OTPULATCIbHBIX 3JICMCHTOB MAaCCHBA,

2) CYMMY MO,HYHGﬁ QJICMCHTOB MACCHUBA, PACIIOJIOKCHHBIX ITIOCJIC MUHUMAJIBHOI'O II0O MO-
AYJIIO0 3JICMCHTA.

3aMEHUTh BCe OTPHULATCIIBHBIC 3JICMCHTBI MACCHUBA HUX KBaJApaTaMHW WU YIIOPAOAOYUTH 3JIC-
MCHTBI MAdCCHBA I10 BO3PACTAHUIO.

19 B ogHOMEpHOM MaccuBe, COCTOSIIIEM U3 # BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCIHUTD:

1) KOIMYECTBO MOJIOKUTEIBHBIX SJIEMEHTOB MacCHBa;

2) cyMMy 3JIEMEHTOB MAacCHBa, PACIIOJIOKEHHBIX MOCIIE MOCIEIHEr0 3JEMEHTa, PABHOTO
HYJIIO.

[IpeoOpa3zoBaTh MaCCUB TAKUM 00pa30M, YTOOBI CHauajia pacioJiaraifich BCE 3JIEMEHTHI, 11e-
JIasi 4acTh KOTOPBIX HE MPEBBILIAET 1, a MOTOM — BCE OCTaJIbHBIE.

20B OJHOMCPHOM MACCHUBC, COCTOAIICM M3 71 BCHICCTBCHHBIX 3JICMCHTOB, BBIYMCJIINTD!:

1) IIPOU3BCACHHUC ITIO0JIOKUTCIBbHBIX 3JICMCHTOB MACCHUBA,

2) CYMMY 3JICMCHTOB MaCCHBa, PACIIOJOXKCHHBIX 10 MUHHUMAJIBHOI'O 3JICMCHTA. yHOpH,Z[O-
YHUTDb 110 BO3pPACTAHHUIO OTACIBbHO 3JICMCHTLI, CTOAINNC HAa YCTHLIX MCCTaX, U 9JICMCHTLI, CTO-
AMUe Ha HCUCTHBIX MCCTax.

21 Jlana memodnciieHHas MPSMOYToIbHas MaTpuia. ONpeeuTh:
1) KoaM4ecTBO CTPOK, HE COAEPKALIUX HU OJHOTO HYJIEBOTO JJIEMEHTA,
2) MakcUMaJbHOE W3 YKCENl, BCTPEUAIOIIMXCS B 3aIaHHON MaTpuile Oosee OJHOro pasa.

22 Jlana nienovrcieHHas mpsMoyroiabHas MaTpuia. OnpeaennuTs KOTUIECTBO CTOJIOIOB, HE
CoJiepKallMX HU OJTHOTO HYJIEBOI'O 3JIEMEHTA.

XapakTepUCTUKON CTPOKH LIEJTOUHUCIEHHON MaTPHUILIbl HA30BEM CYMMY €€ MOJIOKUTEIbHBIX
YETHBIX 3JIEMEHTOB. [lepecTaBiisis CTpOKH 3alaHHON MaTPHUILIbI, PACIIOJIOKHUTh UX B COOTBET-
CTBUHU C POCTOM XapaKTEPUCTUK.

23 Jlana 1ieno4nciieHHas NpsMOYToyibHas MaTpuiia. OnpeaennTh:
1) KOIMYEeCTBO CTOJIOIOB, COMIEPIKAIIUX XOTs ObI OJMH HYJICBOM DJIEMEHT;
2) HOMEp CTPOKH, B KOTOPOH HAXOIUTCS caMas JUTMHHAS CEpUs OJMHAKOBBIX DJICMEHTOB.

24 Jlana nienovrciieHHasl KBaapaTHas Matpuiia. OnpenesnTh:

1) mpou3sBeneHHE AIEMEHTOB B T€X CTPOKaX, KOTOPhIE HE COJIEPIKAT OTPULIATEIIBHBIX dJIe-
MEHTOB;

2) MaKCUMYM Cpeau CyMM d3JIEMEHTOB JuaroHajel, mapauie/ibHbIX TJIaBHOW JHAaroHalu
MaTpPHUIIBI.

25 Jlana niemouncieHHas KBaapartHas matpuiia. OnpenenuTs:
1) cymmy 37€MEHTOB B T€X CTOJIOIaX, KOTOPBIE HE COACPIKAT OTPUIATEIHHBIX JIEMEHTOB;
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2) MUHUMYM CPEJId CyMM MOJyJIEH 3JIEeMEHTOB AMAroHaleH, mapaieabHbIX TOO0YHOM A1a-
TOHAJIY MATPULBL.

26 JIy1s1 3amaHHO#M MaTpHIlbl pa3MepoM 8 Ha 8 HaliTu Takue K, 4To K-s cTpoka MaTpHIIbI COB-
nanaet ¢ kK-u ctonodmom.

Haiitu cymmy 371€MEHTOB B TE€X CTpOKaX, KOTOPBIE coAep KaT XOTsl Obl OJIMH OTPHUIIATEIIb-
HBINA BJIEMEHT.

27 XapakTepUCTUKOM CTOIOIA METOYNCICHHON MaTPHIIBl HA30BEM CYMMY MOJIYJICH €To
OTpHUIIATEIBLHBIX HEUETHBIX AJIeMEHTOB. [lepecTapiisist cTONOLBI 3aJaHHON MaTPUILBI,
PaCIOJIOKHUTh UX B COOTBETCTBUM C POCTOM XapaKTEPUCTUK.

HaiitTu cymmy 351eMEHTOB B T€X CTOJIOIAX, KOTOPBIE COJEPAKAT XOTS Obl OJJUH OTPUIATEIIb-
HBIW JIEMEHT.

28 D1eMEeHT MaTpUIIbl Ha3bIBACTCS JIOKAJIbHBIM MUHUMYMOM, €CJIM OH CTPOTO MEHBIIIE BCEX
UMEIOIIUXCS y Hero cocenel. [logcuntaTs KOJMYECTBO JIOKAIBHBIX MUHUMYMOB 3aJJaHHOMN
Matpuubl pazmepoM 10 Ha 10.

Haiitn cymmy Mozynei 31€MEHTOB, PACIIOIOKEHHBIX BBIIIE TJIABHOUM IHArOHaJU.

29 YHopsiouuTh CTPOKH IEIOYUCICHHOW MPAMOYTOJILHON MaTPHIIBI 110 BO3PACTAHUIO KO-
JINYECTBA OJIMHAKOBBIX 2JIEMEHTOB B KaXKJI0M CTPOKE.

Haiitu HOMep mepBOro M3 CTOJOLOB, HE COJAEPXKAIIMX HU OJTHOTO OTPULATENIBHOIO 3Jie-
MEHTA.

30 Jlana niemovuciieHHas KBagpaTHas MaTpuia. OnpeaenTh:

1) cyMMy 3JIEMEHTOB B T€X CTPOKAX, KOTOPBIC HE COAECPKAT OTPUIIATSIIBHBIX 3JICMCHTOOB;
2) MEUHEMYM CPEJIA CYMM DJICMEHTOB JHaroHayIei, mapajuiebHBIX TJIABHON JTUaroHalIyu Mart-
PUIIBL.

Bomnpocsl Kk 3a4eTy ¢ OLIEHKOH

(3 cemecTp, ouHas popMa 00y4eHUs1)
1. Cozpanue knacca. O0GnacTpb 1eHCTBUS KJlacca U JOCTYI K AJIeMeHTaM Kiiacca. OyHKIuu
J0CTYTIa U CEPBUCHBIE (PYHKIIUH.
WNuunnmanu3anus 00beKTOB Kiacca: KOHCTPYKTOpbI. Vcmosib30BaHre ¢ KOHCTPYKTO-
paMu apryMEHTOB I10 YMOJIYaHUI0. JleCTpyKTOPBHI.
OCHOBHBIE IPUHLINIIBI IEPETPY3KHA ONEPALIHIA.
3amnpeTsl Ha EPETPY3KyY OINeparui.
ba3oBbie 1 MPOU3BOIHBIE KIIACCHI.
[lepeonpenenenue 31eMEeHTOB 6a30BOT0 Kacca B IPOU3BOJAHOM KJlacce.
Buptyanbhabie pyHKIINUH.
[Tomumopdusm.
Pacnipenenennble u napasiebHble METOIbl IPOrPAMMHUPOBAHUS.
0. TlocTpoeHue MHOTOMOAYJIBHBIX IPHIIOKEHUH.

N

RO®O~NO AW
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11. Crek.
12. Ouepens.
13. Jlepego.

3ajaum K 3a4eTy C OleHKOM
(3 cemecTp, ounasi gopma o0yueHmst)

1. Cozpnaiite kinacc TIME (Bpewmsi), KOTOPBIH COIEPKUT (PYHKIIMH TTO3BOJISIONINE YCTAHO-
BUThH Yachl, MUHYTHI U CeKYyHJIbI (SET ¢yHKIIMM), a Takke QYHKIIMH BO3BPAIIAIOIINE 3HA-
yeHust 4acoB, MUHYT U ceKyH[ (GET ¢dynkiumn). OOBEKThI 3TOr0 Kiiacca JAO0JKHBI BBIBO-
TUTHCS B BOeHHOM (23:45:32) u crangaptaoMm (11:45:32) dhopmarax.
2. Coznatite kimacc DATE (maTta), KOTOpBIH COMEPKUT (DYHKIIMH TTO3BOJISIONINE YCTAHO-
BUTH roj, Mecsil u JaeHb (SET dyHKkun), a Takxke GyHKIIUA BO3BPAMIAIOININE 3HAYCHHUS
rona, mecsma u aas1 (GET dyakmum). O0BEKTHI 3TOT0 Ki1acca JOJKHBI BBIBOJIUTH JaTy.
3. Cozpaiite knmacc EMPLOYEE (cmyxammii), KOTOpBIH COACPKHUT B cebe OOBEKTHI
kiacca DATE (nara). Onun 06bekT kinacca DATE cuMmBonu3upyeT gaTy poKaeHuUsl CiIy-
’Kamiero, BTopoit o0bekT kinacca DATE cuMBoIM3UpyeT JaTy MOCTYIUICHUS Ha paboTy.
O6bexTol kitacca EMPLOYEE BoIBOJST uMS, paMuiInio, 1aTy pOXKICHUS U 1Ty MOCTYT-
JIeHUs Ha PaboTy CITy’KaIllero.
4. Coznaiite kiacc PhoneNumber (tenedoHHbIi HOMED), 3aKPBITHIE DJIEMEHTBI KOTOPOTO
€CTh KOJl ropojia U HoMep. Takke co3aite ApyKeCTBEHHbIE (DYHKIIMH, KOTOPBIE TIEPETPy-
KAIOT OTepalliy TIepeiaur U U3BJICUCHUS U3 MOTOKA U TIO3BOJISIOIME 00padaThiBaTh JJaH-
HBIE KJ1acca Tene()OHHOTO HOMepa.
5. Coznaiite kiacc Point (Touka), coaepskamiuii koopauHatel Touku. Co3maiite kiace Cir-
cle (okpy»HOCTB) MMPOMU3BOIHBIN OT Kj1acca POINt, comeprkariuii 2JIeMeHT TaHHbIX PaIuycC.
[TporpamMma noimkHa BRIBOAMTH 00beKT Kitacca Circle B Buze - Llentp = [X; Y]; Paguyc =
r.
6. Cosnarite kinacc Shape (popma). Cosnmailite or Hero npousBojaHble Kiaccel Circle
(oxpyxnocTh) 1 Cylinder(tumunap). Kinace Shape momken coaepath 4uCTO BUPTyallb-
Hyto ¢yuknuto printShapeName (meuarath umsi Gopmbl). DTa (QyHKIUSA TOJKHA TIe-
peonpenensaThcs B KAKIOM MPOU3BOAHOM Kiacce. IMeHa 00BbeKTOB MPOU3BOIHBIX Kilac-
COB JIOJDKHBI BBIBOJIUTHCA HA TMIE€YaTh Yepe3 yKazaTedb Ha 0a30BbIN KJIaCcC, TO €CTh UCIIONb-
30BaTh CBOMCTBA MOJIMMOpPQHU3Ma.
7. Coznaiite KJ1acc CTEK, KOTOPBIH BCTABIISIET IEPEMEHHYIO B CTEK M BBITAJIKUBAET €€.
8. Cozpaiite kinacc cotoBslil Tenedon. Co3naiite kiace npuiaBok. [Ipuuem kimace npunia-
BOK JIOJDKEH COJIepKaTh HE MeHee 3 0OBEKTOB Kiiacca cOTOBBIN TenedoH. [Ipu onmrcanumn
KJIACCOB HMCTIONB3YHTE CIeAyIoNyto nHpopmaiuio. Kimacc coToBsiii TenedoH TOKEH CO-
JepKaTh CIEAYIOIIY0 HH(POPMAIINIO O COTOBOM TenedoHe:

1) HaumMeHoBaHKHE PUPMBI TPOU3BOAUTENS

2) KOJIMYECTBO YacOB B PEKUME pa3roBopa

3) KOJIMYECTBO YaCOB B PEIKUME OXKHTaAHHSI

4) yucino 1 ecnu uBetHO# Auciuieit U 0 ecliv He LIBETHOM AUCIUIEH

5) nena

Kracc mpuimaBok T0MKEH COAEPKATh CIAEAYIONTYI0 HH(POPMAIIHIO:

16



1) mopsiAKOBBIN HOMEp NpHIIaBKa
2) KOJMYECTBO COTOBBIX TEJIC(POHOB HA MPUITABKE
3) urdopmaiyo 00 UMeroITUXCs TeaedoHax
10. Co3znaiite knacc rpymnma. Co3maiite kinacce ¢pakynpreT. [Ipudem kinace hakyiabpTeT 107-
KEH coJepKaTh HE MeHee 3 00BEKTOB Kiiacca Tpymma. [Ipu onmucaHumM KJIacCOB MCIIOJb-
3yiiTe cremyromyro nHpopmManuto. Kiacc rpynma T0mKeH colepKaTh CICIYIONIyI0 HH-
dopmaruio o rpymre:
1) HammeHOBaHue rpynmsl (K mpumepy, [IM-11, [IM-21)
2) KOJIMYECTBO YEIIOBEK B TPYIIIE
3) damumio CTapoCThI
Knacc dakynpreT momkeH coaepikaTh CISIyONTy0 HH)OPMAITUIO:
1) na3BaHue ¢akyibTeTa
2) KOJIMYECTBO TPYIII
3) wuHbOpMAILHIO O KaXKI0U TpymIe
11. Cosznaiite xiacc Student (CtynenTt). Kinace momkeH coiepkaTh B 3aKPBITHIX dJIEMEH-
Tax-JIaHHBIX TIEPEMEHHYI0, KOTOpas OTBEUAIOT 3a (PaMUIINIO CTYyACHTa, IEPEMEHHYI0, KO-
TOpasi OTBEYAET 32 UMsI CTYICHTA, IEPEMEHHYI0, KOTOpasi OTBEYAET 3a Ha3BaHUE TPYIIIIHI B
KOTOpOW 00ydaeTcsi CTYACHT U IEPEMEHHYIO B KOTOPOH XpaHUTCS BO3pacT CTyjeHTa. B
OTKpPBITOM MHTepdeiice Kiacca H0HKHBI PUCYTCTBOBATH (DYHKITUS, KOTOpast yCTaHABIIU-
BaeT 3HAUCHUS IS CTYJIeHTa U QYHKIIKS, KOTOpas evataeT HHGOPMAIUIO O CTYEHTE.
12. Coznaiite xnacc IIpenomaBatens. Coznaiite kmacc @akynprer. [Ipuaem kimacc Pa-
KyJIbTET JOJDKEH cofep aTh 00BeKThl kiacca [IpemogaBatens. [lpu onucannu ximaccoB
ucnonp3yite ciuenyromyo uHbopmanuo. Knace IlpenogaBarens TOMKEH ColepxKaTh
CJIEYIOIIYI0 HH(GOPMAIIKIO O TPENo/IaBaTee:
1) damunuio
2) Nwms
3) Yd4eHyI0 CTCICHD
4) 3BanHue
5) J1oyKHOCTB
Krnacc @akynbTeT N0KEH COAepKaTh CIeAyIoNyto nHpopmaluio o GhakyiabTeTe:
1) Haspanwue ¢axynpTeTa
2) Jlexan ¢akynabTeTa
3) llpenonaBarenu ¢akynbTeTa (2 4eIOBEKa).
13. Coznaiite kimacc Muorowien (3 crenenn). B kimacce J0MKHBI MPUCYTCTBOBATH CIIETYIOIINE
(YHKIMH: MHULHAIA3AIMS MHOTOYICHA, BBIBOJ] Ha SKpaH MHOTOUJICHA, TIEpEeTpyKEeHHas oriepa-
IS <M.
14. Cozpaiite kiacc Kommekcnoe Uucno. B kiiacce J0/DKHBI MPUCYTCTBOBATH (DYHKIMU, KOTO-
pbI€ TIEPErpY’KarOT CICAYIOIINE OMEPAIHH: « +» , « - » , « ¥ ».
15. Coznaiite knacc MaTtpuiia u peanusyite B HeM (YHKIIUH, OTBEYAIOIINE 3a CIIOKEHUE
MaTpHIl, YMHOXEHUSI MAaTPHIIbI HA YHCIIO.
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1.

IV. IEPEYEHD JJUTEPATYPHI, HEOBXOJIUMOMH )11 OCBOEHUSA
JANCHUITJINHBI

4.1. OcHoBHAs JUTEpaTypa

I'yapko, A.B. IlporpammupoBaHue : ydeOHO-MeToaudeckoe mocoobwe : [16+] /
A.B. I'yabko ; HoBocHOUpPCKHiI TOCY1apCTBEHHBIN TEXHUYECKUI yHUBEpCcHUTET. — Ho-
BocuOUpck : HoBocuOupckuii rocy1apcTBEHHBIN TeXHUYeCKui yHuBepeuret, 2019.
— 74 ¢ : T1abn. — Pexwmm goctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=576267 (naTa oOpa-
mennsi: 01.09.2020). — bubmuorp. B kH. — ISBN 978-5-7782-3961-6. — TekcT : amek-
TPOHHBIMN.

I'openoB, C.B. CoBpeMeHHBIE TEXHOJIOTUM TPOrPaMMHUPOBAHUS: pa3paboTKa
Windows-nipunoskenunii Ha si3bike C#: y4eOHUK IUIsl CTYICHTOB, OOYYaOUIUXCS T10
mucuuiuinHe  «COBpEMEHHBIE TEXHOJIOTMH MPOTrPpaMMHUPOBAHUS», HAIPABIICHHE
«IIpuxnannas uapopmaruka» (09.03.03 — ms 6akanaspos, 09.04.03 — nns maru-
cTpoB) : B 2 Tomax : [16+]/ C.B. I'openos ; nox Hayu. pen. [L.b. JlykpsinoBa ; dunan-
coBblll yHuBepcureT npu [IpaBurenscrBe Poccuiickoii denepanuu. — Mocksa : [Ipo-
metel, 2019. — Tom 1. — 363 c. : un. — Pexum pocryna: no noxanucke. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book_id=576037 (nara oOpa-
menusi: 01.09.2020). — bu6muorp. B kH. — ISBN 978-5-907100-09-1. — Tekcr : a11ek-

TPOHHBIM.

4.2. lonotHUTE/ILHAS JIUTEPATypa
[IpakTUKyM 1O aAMUHUCTPUPOBAHUIO IPOIPAMMHOTO 00€cTeueHus: 1ad0paTOPHBIN
npakTukyM : [16+] / aBT.-cocT. I.B. An3un ; CeBepo-KaBka3ckuil peaepanbHblii
yHuBepcuteT. — CraBpononps : CeBepo-KaBkaszcknii denepanbHbli YHUBEPCUTET
(CK®Y), 2017. — 85 c. : un. — Pexum npocryma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book_view red&book_id=483755 (nara oOpa-
menus: 01.09.2020). — bubnuorp. B kH. — TEKCT : 37€KTPOHHBI.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIN-
OHHOU CETU «<MHTEPHET», HEOBXOJAMNMBbIX /IUI1 OCBOEHUA TUCIIU-

INJIMHbI
Ne CcbLika Ha HanmenoBaHue pa3pabdoTku
o . HoctynHocTh
nm HHGpoOpMaLMOHHBIN pecypc B JJIEKTPOHHOM opMe
1. http://edu.ru/ Poccuiickoe o6pa3oBaHue:
denepanbHbIil OPTAlL. CBoboaHbIi JoCcTYyn
Bxmrouaer

CCBUIKM Ha TMOpPTajbl M CANTHI
00pa3oBaTeNbHBIX  YUPEKIIe-
HUH; TOCyIapCTBEHHbIE 0O0pa-
30BaTeNIbHBIC CTAHIAPTHI; HOP-
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https://biblioclub.ru/index.php?page=book_view_red&book_id=483755
http://edu.ru/

MaTHBHBIC JOKYMEHTHI; Kara-
JIOT AKCKYpCH M 00ydaromux

HPOrPAMM.
http://citforum.ru/database/osb | MudopmarimonHo-aHaTuTHYEC-
2. d/contents.shtml CKHE MaTepHaibl CBOOOIHBIN JOCTYIT

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus yepes ito-
00l YHUBEPCUTETCKUM
KOMITBIOTED.

B nanpneiimem npeno-

DIIeKTPOHHO-OUOIMOTEeUHAS

- cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBJISICTCSI HEOTPAHUYCH-
YHuBepcuterckas OMOINOTEKa OH- . .
it HBI UHIUBUIYTbHBINA

JOCTYTI U3 000 TOUYKH,
B KOTOPOU UMeeTCs 10-
cTyn K cetu MHTEpHET

2 www.garant.ru

WNudopmannonno-npaBoBoii mopran | CBOOOIHBII 10CTYIT

Poccuiickuit nH(pOpMAITMOHHBIH TTOP-
3. | wwwe.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOAHBII JOCTYI
MEIUIMHBI 1 00pa3oBaHus
Poccuiickas komnproTEpHAas cripa-
BOYHO-TIPABOBAsI CUCTEMA

4. | www.consultant.ru CBOOOIHBII JOCTYI

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOIT'PAMMHOE OBECIIEYEHUE
[Ipu peanuzanuu yueOHOM AUCIUIUIMHBI MPUMEHSIETCS CIEAYIONIEe JIUIIEH3MOHHOE U CBO-
00JTHO pacrpoCTpaHsIieMOe IPOrpaMMHOE O0ECIICUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice;
— U Jp.

Vill. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYUEHUSI,
HEOBXO/MUMBIE JIJI51 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O
MNPOLECCA IO AUCIUIIJIMHE

VYueOHbIe 3aHIATHS MPOBOAITCS B aAyJUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIHAIA3HPO-
BaHHOW MeOEJbI0, B TOM YHCJI€ CTAI[MOHAPHBIMU WJIU TIEPEHOCHBIMUA TEXHUYECKUMH CPEJI-
cTBaMu 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopatopHbIe 3aHITHS, TPYIIIOBbIC U MHIWBUAYAJTbHBIC KOHCYJIbTAIINH, TEKYIAs U
POMEKYTOYHAs aTTECTAIIMHU MPOBOSATCS B CIICIIMAIM3UPOBAHHBIX KJIaCCaxX, OCHAIIEHHBIX
ABTOMATU3UPOBAHHBIMHU Pa00OYMMHU MECTAMU C KOMITBIOTEPAMH.

CamocTosiTenbHas paboTa MPOBOJIUTCS B KaOMHETaX, OCHAIICHHBIX KOMITBIOTEPHOM
TEXHUKOUW ¢ BO3MOXKHOCTBIO MOJIKIIOYEHUS K ceTu «HTepHeT» 1 obecrieyeHueM JA0CTyma
B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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