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1. MepeyeHb KOMNETEHL MM

OIIK-2: CriocobeH HCMOoNb30BaTh M aJalTUPOBATh CYIIECTBYIOUIME MAaTeMaTHYECKHE METOMAbl H
CHCTEMBbl IPOTrPaMMUPOBAHUS Ul pa3pabOTKH U peain3alii alrOpUTMOB PEIIEHUs MPUKIAAHBIX

3aaad

OIIK-5. Crocoben pa3pabarbiBaTh aNrOPUTMBI W KOMITBIOTEPHBIE TPOTPAMMBI, MPHUTOIHBIE IS

IMPAKTUYCCKOI'0 MPUMCHCHUSA




2. Kpurtepun u noka3arejii OLeHHBAHUS KOMIIeTEHIMII HA Pa3IMYHBIX ITanax ux ¢GopMupoBaHuUs

IT1ansl popMupoBaHNs

(I)Ole)I KOHTPOJIA

. dopmupyemasi Kpurtepuu u nokasarein oueHUBaHHS KOMIeTeH U
KoMIeTeHumii (pa3aebl, KOMIIeTeHIHSI copmMupoBaHHOCTH
TeMbI JHCHHUILJIHHBI) 3HaTh: YMmeThb: Baapnern: KOMIeTeHI il
—  NPOrpaMMHUPOBAHUS U PEATU3YIOUIHE X
KOHKPETHBIE TEXHOIIOTHH;
—  OCHOBHBIC XapaKTCPUCTHKU sI3bIKA .
P p —  TEPMUHOJIOTHEH A
HpOrpaMMHpPOBAHHL, OTIPENCICHNIA aHAJIM3UPOBATh yCIIOBHE OTIE/IENEHNS 1 OTIHCAHHUS
andaBuTa, CHHTAKCHCA U CEMaHTHKU;
(b ? ’ 3a7la4y HaA uenecoo6pa3HOCTL 3TAIOB KU3HECHHOI'O 1IMKJIa
1. ITapagurmel, sI3BIKH U —  OCHOBHBIC 3Tallbl DBOJIIOLIMHU SA3BIKOB U IIPUMEHEHUS TOW MU HHOR NIpOrpamm;
TEXHOJIOTUH 83%? TEXHOJIOTHI MPOrpaMMHUPOBAHMS; TEXHOJIOTUN —  HaBBIKAMH BELIC/ICHUS U KounTponbHoe ol
- . o
MIPOTPaMMHIPOBAHHS —  [OHSTHE U COCTAB CPEITbI PA3PAGOTKH; MIPOTPaMMHUPOBAHHS (OPMYTHPOBAHHA STATIOR TecTupoBaHue Ne
BBIJICNIATH MO/33]]a4H B
—  cnocoO0BbI YeI0BEKO-MAIIMHHOTO A Asal 6 N petucHms 33":(3; Ha QBVM B
B3AHMOJIEHCTBHSI TIPH PEIICHHH 33184 Ha COOTB@TCTBI/{I/I ¢ BEIOpaHHOM KOHTEKCTE BBIOpaHHOU
. TEXHOJIOTHUEH, TEXHOJIOTUHN
OBM;
MIPOTPaMMHPOBAHHS;
—  9Tamnsbl peuieHus 3a1a4d Ha OBM u
JKI3HEHHOTO [IUKJIa TIPOTPaMMHOTO
MPOJYKTA;
2. PazpaboTka nporpamm u OIIK-2 —BUIB MOJTYJIEH B COCTABE MPOEKTA OIIPEIEATh, KAKUE AEHCTBYS, HA | — TEXHOJOTHEN pean3aiiuu KonrposbHoe
peanr3anus OCHOBHBIX OIIK-5 KaKoM JTare paspaboTKu TecTupoBanue Ne2,

AITOPUTMHYECKUX
KOHCTPYKIHUi CpeAcTBaMu
BBIOPAaHHOTO SI3bIKA
POrPaMMHPOBAHUS 1
cpensl pa3paboTKH.

(coBoKymHOCTH (paitiioB, 00eCIICUNBAIOLINX
peuenne 3ana4n Ha DBM);
—TPOIECChI, TPOUCXOIAIIUE MPU COOpKE
MPOCKTA, H PEATU3YIOIINE UX YTHIHTHI;
—IIOHATHUA OTJIAAKH, TeCTl/IpOBaHI/Iﬂ,
BepU(UKALMK U BAIUJALNHE OPOrPAMM, BHIbI
OIIU0O0K;
—KPHUTEPHH OIIEHKH Ka4eCcTBa POrPaMMBbI;
—IOHSATHE CHCHUPUKAINYI TPOTPAMMBIL;

—OIpeAeIeHUe AITOPUTMa U €ro CBOUCTBA,
CHOCOOBI 3aITUCH aJITOPUTMA, BUIBI CTPYKTYP
AITOPUTMOB;

—Ha3Ha4eHHE U MpaBuiIa 0hOpMIICHHUS
OCHOBHBIX JITOPUTMHYECKHX KOHCTPYKIIHI
TIPOLIElyPHOTO TPOTPaMMHUPOBAHUS;

—OCHOBHBIC THIIbI JAHHBIX, UX Ha3HAYCHHE,
OTpaHHYEHHUS, JOMYCTHMBIE OIICPALNH;

—CITOCOOBI OpraHusanuu MaCcCUBOB;

—CIHOCOOBI OIpeIeNIeH s TIOAIPOrpaMM 1
nepeiady MM IapaMeTpoB, OTPaHUUCHUS Ha
THUIIBI BO3BPALIAEMbIX 3HAUCHUI;

l'lpOl"paMMI:l BBITIOJTHAIOTCA,
BBIJICIIATH [IPU PEIICHUH 3a]1a4d
HanboJee BaXKHBIE KPUTEPHU
KavecTBa [pOrpaMmel;
OCYIIECTBIISATh OTIAAKY
[POrPaMM Pas3IHnIHBIMU
crocodamu;

BBIIIEIATH U 00pabaThiBaTh
HCKJTFOYHTENILHBIC CUTYAIIUH
(O1IMOKH) BBIYUCITHTEIBHOTO
nporiecca;

COCTABIISITh TUIAH TECTUPOBAHMUS,
¢dbopmupoBath U
JTIOKyMEHTHPOBAThH TECTOBBIE
HaOOpHI;

MIPE/ICTABIISTH AJITOPUTMBI
Pa3IMIHBIMU CIIOCO0AMU;
OLICHUBATH BBHIYHCITUTEIHHYIO
(BpeMEHHYI0) B 00BEMHYIO
(IPOCTPAHCTBEHHYIO) CIOXKHOCTh
aJITOPUTMOB;

OCYILECTBIISITH TIPOrPAMMHYIO
pean3anuio aropUTMOB,
BBINOJIHATH PEaKTOPHHT,
ONTHMH3ALIIIO
MIPOM3BOJAUTEILHOCTH,
PEHHKHHUPHHT YKE

MIPOLEAYPHON (CTPYKTYpHOI)
napaaurMbl NporpaMMUpPOBaHUA
cpelcTBaMHU BBIOPAHHOIT S3bIKa
HPOrpaMMHPOBaHHS; HABBIKAMHU
cOopkH,

— OTJIAJKH, TECTUPOBAHMS U
JIOKyMEHTHPOBAHHS IIPOTpaMM

nabopaTopHble paboThI
NeNe 1-4




ITansl popMupoBaHNs

d)Ole)I KOHTPOJIsA

- ®dopmupyemast Kpurtepuu u nokasarein oueHUBaHHS KOMIeTeH U
KOMIIeTeHIHIi (pa3aesnl, O — c(hopMUPOBAHHOCTH
TeMbI JUCIIUILJIMHBI) 3HaTh: YMmerb: Buagern: KOMIIeTeHIHii
CYIIECTBYOIIEH NPOrpaMMBL;
— MPHUBEJCHUE U BBIBOJ] 0A30BBIX TUIIOB JIaHHBIX;
— MOJIeNb PaOOTHI C BBIACTSIEMON JIJIst
MPOrpaMMBI IAMSTHIO: CTATHYECKUI pa3zaen,
CTEK, Ky4a;
— IUHAMUYECKOE BBIJEICHHE U OCBOOOXKICHHE
IIaMSITH;
— MEXaHU3MBI CCHIIOK U yKa3aTeleH; — OCYIIECTBISTE paboTy ¢
— arperaTHble (KOHTEHHEPHBIE) 0a30BBIMH U MOJIb30BATEIHCKHMH
I10J1530BaTEILCKHUE TUIILI TAHHBIX THIAMH JAHHBIX;
(nmepeurcieHusi, CTPYKTYpbl, MACCUBBI, CTPOKH, | — PeaTH30BBIBATE ATOPHTMBI
3. ObpaboTka OT/IeBHBIX pa3InYHBIC BUIBI CIIUCKOB, CIOBApPH, X3III- qTeHHs, 0GpaGOTKH, 3aImICH
TméOB AGHHBIX CPEICTBAMM OIIK-2 TabIMIIbD); JTAaHHBIX BO BHEIIHUH (aii; — HaBbIKaMy paboTs ¢ 3amura 1a00paTOPHBIX
BBIOPAHHOI'O sA3bIKa OIIK-5 — CTaHJAAPTHBIC AJIT'OPUTMBI pa60TbI C — €03/1aBaTb MHOIOMOZYJIbHBIE OTACIILHBIMH THIIAMH JAHHBIX pa60T NoNe 5-8

IIPOrpaMMHUPOBaHUsA U
cpezbl pa3paboTKH.

arperaTHpIMU THIIAMH; OTIEPaLUX JUIs pPabOThI
¢ (aiiilaMyl BXOAHBIX U BBIXOJHBIX JAHHBIX
(TEeKCTOBBIMH U OHHAPHBIMH);

— MOJYJIU CTaHJAPTHBIX GHOIMOTEK IS
BBITIOJTHEHUSI OTIepalliii CTPYKTYypPHOTO
HpOrPaMMHPOBAHHUS;

— IPUMEpPbI CTOPOHHUX (MHCTPYMEHTAJIBHBIX)
OMOIMOTEK U 33124, KOTOPBIE MOTYT OBITH
PELLICHBI C UX MOMOIBIO CPEJICTBAMH SI3bIKA
HPOrpaMMHPOBaHHUS.

MIPOCKTBHI, OAKIIOYATH MOTYJIH
CTaHJAPTHOW OMOITUOTEKH,
MOAKJII0YaTh CTOPOHHUE
OHOIHOTEKH.

IIxaJia oleHMBaHUSI B paMKaX 0a/IbHO-PEHTHHTOBOM CHCTEMbI
«HEYJOBJIETBOPUTEIBHO» — 60 OaJuloB U MEHee;
«yIOBIETBOPUTENBEHO» — 61-80 Gaios
«xoporro» — 81-90 6amroB
«otimmgaO» — 91-100 Gamnos




3. Kpurepnu v mKajabl OlleHUBAHUSA

KOHTpOAbHOE TeCTUPOBaHUE

ITpoueHT npaBUIBHBIX OTBETOB 0-20 | 21-40 | 41-60 | 61-70 | 71-80 | 81-90 | 91-

100
KonnuecTBo 6ayioB 3a pemeHHbII 0 1 2 3 4 5 6
TecT

Jlabopamopuas paboma
(c opopmieHrem oT4éTa U yCTHOW 3aIUTOM)

Kpumepuu oyenxu bannv

CrtpykTypa 0TuéTa COOTBETCTBYET (hOpMaIbHBIM TPEOOBAHUSIM, B HEM 1
COJZIepXKATCS JOCTATOYHO MOJPOOHBIE CBEICHUS B COOTBETCTBHU C
pasnenoM [lopsidok evinonmenuss pabomol

B oruére npencraBiaeHpl KpaTKME OTBETHI HA HE MEHEE, YEM JIBE TPETU 1
BOIIPOCOB ISl CAMOKOHTPOJIS

Pasnen rectupoBaHusi COOTBETCTBYET TpeOyemMoMy popmary u 1
COJEPKAHUIO

JleMoHCTpanust paboThI TPOTPaAMMBI: 2

1) BepHO 00pabOTaHbI TECTOBbIE JaHHBIE U3 pa3ena
TECTHUPOBAHUS;

2) MMeeT MeCTO NMPOBEpPKA KOPPEKTHOCTH BXO/HBIX JaHHbIX;

3) ecnu npu 006pabOTKE KOPPEKTHBIX JAHHBIX MPEAOIaraeTcs
BO3MOXXHOCTb UCKJIFOUUTEILHOW CUTYaIMH, OHA JIOJIKHA OBITH
obpaborana;

4) oTCcyTCTBYIOT Hed((EKTHUBHBIE 110 HCIIOIB3yEMOM MaMATH WIH
KOJIMYECTBY ONEepaluii KOHCTPYKIUHN WIIM OHU YCTPAHSIOTCS HE
MO3’Ke JIHS 3aIIUTHI;

5) Bce (aiisbl MpoeKTa JOCTYITHBI JJI MPOBEPKU

Bemonaeno ot 0 1o 3 nmynkToB — 1 6amn, 6onee 3-X MyHKTOB — 2 Oasuia.

BepHbie 0TBETHI Ha BOITPOCHI MPEHOIABATEIIS 10 COACPIKAHUIO 1
BBITIOJTHEHHOM paOOThI M BOIIPOCHI JIJII CAMOKOHTPOJIS (He 60ojee 3-X)
Bcezo 6

TunoBble KOHTPOJIbHBbIE 33aJaHUS M MeTOAMYECKHE MaTepHaJIbl, ONpeJe/siiolie MpoueaAypbl
OlLlCHMBAHWS 3HAHWH, YMEHMH, HABBIKOB WU (WJIM) ONbITA [eSiTeIbHOCTH, XaPAKTePU3YIOLIHUX
Tanbl GOPMHUPOBAHNSA KOMIIETEHIIUI B Npolecce 0CBOCHUsI 00Pa30BaTe/IbHOI MPOrpaMMbl

1. Tunosoe KonmponvHoe mecmuposanue (Ha npumepe A3vika npoepammuposanus C++)

KonrtposnbHoe TecTupoBanue 1o pasaeny 2 (mo Bepcuu s3pika C++14, cpena paspadorku Qt Creator)

1. Kakum Oyzet pe3ynbrar 3amycka yTWinThl qmake 6e3 mapaMeTpoB B JUPEKTOPUH MTPOCKTa?
1) Oynet cosnman ¢aitn mpoekra .pro;
2) 6yner coznan Makefile;
3) Oyzer BBINIOTHEH CKpHNT B nMetoniemcs Makefile;
4) Oyzaer co3maH UCTIOTHIEMBIH MOJTYITb.

2. Kakas yrunura ucnonbsiyetcst B Qt 11 koMmuisiiuu GaitioB pecypcoB?
1) cpp;
2) uic;
3) rcc;
4) moc.



. Kakoe cioBocoueTanue He OTHOCATCS K ONIMUCAHUIO ITPOLEcca OTIaKH?
1) cTpaxku BKIIOYEHUS;

2) TOYKH OCTAHOBA;

3) mnomaroBo€ BBHIIIOJHEHHUE;

4) namIl naMsTH.

. Kakoii u3 nepeuncieHHbIX TePMUHOB 03HAYAET MpoLecc pa3dopa CUMBOIBHOM MOCIIEA0BATEILHOCTH
0 MIa0JIOHY C LENBIO IMOMCKA U U3BJICUCHHUS OTIPeIeIEHHON HHpOopManuu?

1) cbopka;

2) aIonMpOBaHUE;

3) WHUIMATH3aLUS;

4) mapCuHT.

. Uro HE moxeT conepskatbest B 3arosioBouHOM (aiine (ykaxute BCE BapuanTsl)?

1) IUpPEKTUBBI BKIIOUYCHHUS;

2) JIUPEKTUBBI YCIOBHON KOMIMIISAIUHY;

3) MakpooIpeaeICHHS;

4) OOBSIBICHUS TUIIOB;

5) oOwbsBieHus QyHKIUI;

6) ompeneneHusl BCTpauBaeMbIX (yHKINH;
7) oObsBieHue QyHKIMN main;

8) ormpenenenue GpyHKIMH main;

9) oOBsBICHUS KOHCTAHT;

10) onpenenenus NpocTpaHCTB UMEH.

. Kak MoxHO Ha3BaTh (QyHKIMIO main, TOBOPs O Mpolecce Nepeaayn yIpaBiIeHUs: OT ONeparMoHHON
CUCTEMBI K IporpaMMe, HallMcaHHO! Ha si3bike C++?

1) KOHTpOJBHAs TOUKA;

2) TOYKa KCTPEMYMa;

3) TOYKa OCTaHOBA;

4) TOYKa BXOJa.

. Kakas u3 nepeuncieHHbIX HHCTPYKIMK HEJOMYCTHMA B BEPCUSX s3bIKa, npeamecTyomux C++14?
1) inta=1;

2) inta(l);

3) inta{l};

4) Bce MHCTPYKLMHU AOIYCTHUMBI.

. Kakas n3 nepeuyncieHHbIX MHCTPYKUMN NPUBEAET K OMIMOKE KOMIWISLMU B ClIydae BEPCUU SI3bIKa
C++14?

1) inta=0.5;

2) int a(0.5);

3) inta{0.5};

4) HU OJHA U3 MEPEUHCICHHBIX.

. Kakue u3 cnenyrommx BbICKa3bIBaHUM TOXAecTBeHHO HCTHUHHBI (nepeuncinure BCE Bapuantsl) c
yuéToM cneaytoiero onpenenenus: bool b(10):

1) b==true;
2) b==false;
3) b==10;

4) b==1;



10.

Kakoii 13 moGUTOBBIX OMEepaTOPOB MO3BOJISET MOTYUUTH LIETYI0 YacTh OT JIEJICHUS LIeJI0r0 YUcIia

Ha 2 0e3 UCTOJB30BaHMs APYTHX ONEPATOPOB?

1)
2)
3)
4)
11.
1)
2)
3)
4)

12.
1)
2)
3)
4)
5)

<<,

Kakoit u3 cnenyromux UuKiIoB sisiercss B C++ IUKIOM ¢ TIOCTYCIIOBUEM?
for;

foreach;

do-while;

while.

Kakas nmognporpamma Ha si3pike C++ Hanbosee TOUHO COOTBETCTBYET mporeaype s3bika Pascal?
BCTpauBaemas (pyHKIHS;

(byHKUUS, 3a1aHHAsE MAKPOOTIPE/ICTICHUEM;

byHKIUSA co cennuKkaTopoM static;

(GyHKIUS C THTIOM BO3BpAIlaeMoro 3Ha4eHus void,

(YHKLHS C MyCTHIM CIUCKOM BXOHBIX ITApaMETPOB.

13. B mporpamme onpeseneHsl 18e GyHKIUH:
int suml (int a, int b) {return a + b;}
constexpr int sum 2(int a, int b){return a + b;}
Kaxkas 13 nepeuncineHHpIX HHCTPYKIUHA NPUBEAET K OMMOKE KOMIMIISAINN:

1)
2)
3)
4)
5)

int al(sum2 (5, 12));

constexpr int a2(suml (5, 12));

int a3(sum?2 (5, 12));

int a4(suml (5, 12));

HU OJIHA U3 UHCTPYKIHI HE IPUBEAET K OLIMOKE.

14. Yro takoe rvalue?

1)
2)

3)
4)

MMEHOBAHHBIN O0BEKT;

3HAU€HHE, JOCTYIMHOE TOJBKO B TMpEJeiax BBIPAKEHHUS, TJ€ OHO OBLIO HCIOIB30BAHO Kak
JUTEpa UIN BBIYUCIICHO;

JIOKaJIbHAsl KOS TIepeJaHHOro B (DYHKIIMIO 3HAYCHHUs e mapameTpa;

HYJIEBOI yKa3arenb.

15. Kakoii u3 MEPCUUCIICHHBIX OIICPATOPOB UMECT HAUBBICIINI IIPUOPUTECT:

1)
2)
3)
4)

NOCT(OUKCHBIA MTHKPEMEHT/ IEKPEMEHT;
npeUKCHBIA NHKPEMEHT/ IEKPEMEHT;
B3ATHE a/Ipeca;

YHapHBIH ITIOC/MHHYC.

16. Mmeerca maccuB a (int a[5]), uenouucieHHas nepeMeHHas 1 M ykazarenb p: int* p(a). Kakue u3
NEPEYUCIICHHBIX BbICKAa3bIBAaHUN TOX/IECTBEHHO UCTUHHBI (nepeunciaute BCE BapuanTs)?

1)
2)
3)
4)

pP=23
p == &a[l];

afi] == *(p + 1);
a[i] == *(a +1).



17. Kakue u3 CleIyIOMX TUTIOB MOTYT OBITh UCIIOJIb30BAHBI JJII BO3BPAIIAEMOT0 3HAYCHHS (DYHKITUU

(nepeuncnute BCE BapuanThl)

1) void;

2) int;

3) int*;

4) int**;

5) int&;

6) int[];

7) int[5].

18. B kakoi u3 nepedynciIeHHBIX 3a1a4 11eJ1IeCO00pa3HO MUCIOJIH30BATh CTATUYECKYIO EPEMEHHYIO?
1) moacy€r KoaMYecTBa BHI30BOB (DYHKIIHU;

2) BBIACICHHUC ITaMATHU (1)I/IKCI/IpOBaHHOFO pasMepa BHC 3aBUCUMOCTU OT KOMITHJIATOPA,
3) OopraHu3anus LHUKJia co C‘-IéT‘-II/IKOM;
4) MpoCMOTpP 3HAYCHUIN HECTAaTUUYECKHUX INEPEMCHHBIX B PCKUME OTJIAJIKHU.

19. Yo Takoe pexypcus?
1) wHHMIMANM3anus 3HAY€HUEM 0 YMOITYaHHIO;

2) HWCKIIOYUTENbHAsl CUTyalusl, IPUBOAAIIAS K 3aBEPLUICHUIO pPa0OTHI MPOTrPaMMBbl;
3) BBIUKCIUTEIBHBIN MPOLIECC, PU KOTOPOM (YHKIUS BBI3BIBAET caMy ceOsl;
4) ¢yHKIM, KOTOpas BO3BpallaeT 3HaYeHUE TUMa void.

20. Yto o3HavaeT pedakTOpuHT?
1) pacmmpenne GyHKIMOHATBHOM CrieM(HUKAINN TPOTPAMMBI,;

2) onTHMH3AIM KCXOIHOTO KOJIa IO KOJMYECTBY HCIIOJIb3yEeMOH MaMsITH;
3) onTuMHU3AIMSA UCXOTHOTO KOJa MO KOJUYECTBY OIEpaInii;
4) mpeoOpa3zoBaHUE UCXOJIHOTO KOJIa C IEJIbIO CAENIaTh €ro 00Jiee MOHATHBIM JJI MPOTPAMMUCTA.

Kntou:

Howmep |, 2 3 4 5 6 7 8 9 10
BOIpOCa

Orser | 2 3 1 4 8 4 3 3 | 13 1
Homep | 10 1 1 | 13 | 14 15 16 17 18 | 19 | 20
BOIpoca

Orser | 3 4 2 2 1 134 | 12345 1 3 4

2. Tunosas 3a0aua 1abopamopuou pabomol (1abopamopras paboma No2, 361k npocpamMmupo8arus

C++)

Iens: HanucaTh NporpamMmmy, peansyronryto metonr Kpamepa, [Naycca-XXopnana mist pemenust CJIAY
pazmepoM (3x%3) Wi OTAeNbHBIC ATAIlbl PEIIEHUS B COOTBETCTBUU C STUMU METO/IAMH.

Obwue 6xo0Hble OaHHblE

Bxoonvie oOamnnvie: pacmmpennas wmatpuna CJIAY (3 crpoku, 4 cronbua) ¢ IETOYUCICHHBIMH
Kod(puImeHTaMu aHaJOTUYHO 3aJaHuI0 B JabopaTopHoit padote 1. B HeKOTOpHIX 3ama4ax 10CTATOUYHO
paccMaTpuBaTh TOJBKO MATPUIly KOd(h(UIMEHTOB mNpu HEW3BECTHBIX (TO ecTh 3%3). UreHue
OCYIIECTBIISIUTE B BEIIECTBEHHBIM IBYMEpHBIM MaccuB. Cepur W3 BBOAA U BBIBOJA PE3YJIHTATOB
MPOUCXOAT 0 TeX MOp, MOKa MOJIb30BaTellb He BBenET cumBoll ‘e’. [lpenmonaraercs, 4To AIEMEHTHI
MaTpHUILIbl BBEJCHBI KOPPEKTHO (HET omMOOK BBoja). DopMaTUpOBaHUE BEIIECTBEHHBIX 3HAUECHUN MpU
BBIBOJIE: OJIMH CUMBOJI TIOCJIE 3aMsTOM.

3adauu no eapuanmam



Bapuanrt 8. Beruncnenue rnaBroro onpenenurens CJIAY no teopeme pa3nokeHus 10 CTPOKE WIN
cTonOiy ¢ pacuérom omnpenenutens Il mopsaka o npaBuily AMaroHaiei.

Jlononnumenvhvie 6xoouvle dannvle. OMHA CTPOKA, coaepxarias cuMBou ‘R’ unu cumBon ‘C’ (st
CTPOKH M CTOJIOIa COOTBETCTBEHHO) M HOMEP psija (IaHHBIE pa3aesieHbl IPOOeTIoM).

Bvixoonvle oannvie. 3HaueHne OnpeenuTes.

Hopaook evinonnenus pabomot

1.
2.

98]

6.

CocTaBbTe aNrOPUTM PEIIECHUS 3aJa4H.

[Ipoanann3upyiite BO3MOKHBIE CUTYallMH B PEILIEHUH, BKJIFOYAsl T€, KOTOPbIE HE IPOTUBOpEYAT
TUIIAaM BXOJHBIX JJAHHBIX, HO HE MOTYT ObITh 00pa0OTaHbl KOPPEKTHO (MCKIIOUYUTEIBHBIE CUTYAIlUH ),
0 4€M CIIeZlyeT COOOIUTH MOJIb30BATENIO (MIPOayMaiiTe TEKCT BEIBOAUMOrO cooliieHus1). CocraBbTe
U 3aIMIIUTE TECTHI I KaX/10M CUTyalnu (BCEro He MeHee TPEX TECTOB).

. BolmonHuTe nporpaMMHYI0 peain3alyio pelieHus 3a/1aum.
. OueHuTte ycia0BHOE BpeMs BHIIOJHEHHSI (BPEMEHHYIO CJI0KHOCTD) IPOrpaMMBbl, UCIIOIB3YS PO UIIb

JUTSL TECTa, KOTOPBINA HE CONEPIKUT UCKITFOUUTENEHYIO CUTYAINIO, U aHATTUTHYECKUHA TTPOQUITB.
Cumraiite, 4TO KaXk/1asi HHCTPYKLHUSI COOTBETCTBYET OJIHOM yciI0BHOM onepauuu. [Tpu ananuse
aHAJTMTUYECKOTO MPOQHIIS MOAyMaiTe, MOXKET JIM pelIeHue 3a1aun 0bTh 00001meHo s CJIAY
OoJIbLIMX pa3MepoB. BrlsicHUTE, OT KaKUX NEPEMEHHBIX OyAET 3aBUCETh BPEMEHHAas! CJIOKHOCTb.
IIpencraBbTe pe3ynbTaThl aHAINU3a B BUJE TaOJIUIIBI U CAETIaiTe BBIBOA.

. Ouenute 00bEMHYIO CIOKHOCTH Iporpammsl. [IpencraBpTe pe3ynbTaThl aHadN3a B BUIE TaOIULBI U

caenanTe BBIBO/I.
COCTaBI)Te OT‘-IéT, BKJIFOYHMB B HCTO p€3y.]'II)TaTI>I BBIITOJIHCHU A HpCI[BII[YIIII/IX HYHKTOB.

MaTtepuaJbl 0TYETA

AJITOPUTM BbIYMCJIEHHS TJIABHOTO ONpe/ie/IuTe/Isl 0 TeopeMe Pa3JIoKeHHs 10 YKA3aHHOMY Psay.

1.

2.

9]

Opranuzanus IUKJIA Ui PEHICHUs CepuH 3a/ad I0JIb30BaTeNs, KOTOpas 3aBepIIaeTcsi BBOJIOM
CHUMBOJIA ‘€.

BBoa MaTpuIlbl ¥ MapaMeTpoB ISl OCYIIECTBICHUS Pa3IOKECHHUS.

OmnpeneneHne HEKOPPEKTHBIX 3HAYCHMM: €CIIM BBEAEH HEONMYCTUMBIA CHUMBOJ psiia WIH HOMEP
psiia, BBIBECTH coo0IIeHHe 00 omOKe U MepelTH K CUUTHIBAHHIO TAHHBIX I HOBOM 3a1auu.
BbrancnuTte onpenenuTens MO TEOPEME Pa3IOKEHHs, OPraHU30BaB OTIEIBHO OOpabOTKy Ui
citydasi BBIOOpa MoJib30BaTesIeM CTPOKH M IS Cllydasi BBIOOpa cToslma.

BeIBOJ1 3HAUEHMS ONpEAETUTES.

Ilepexon Ha myHKT 1.

TecTtupoBanue nporpaMmmsbl

Tect 1. Cnyyaii pemienus, Koraa BBeJICH MPABUIHLHO CUMBOJI CTPOKH/CTOJIONA U HOMEP CTPOKH/CTONIOA

1.

Ornrcanre BXOAHBIX M BBIXOJAHBIX JAHHBIX Ha SI3BIKE MPEIMETHON 00IacTH.

Bxonanrslie maHHabIC:

2 3 5
A={2 5 7
4 5 3

pasnoxkenue 1no crpoke Nel (Hymepauus ¢ HyJIs).

Breixonusie maugslie: detA = -24.

2.

3.

AHanu3 1 BEIYUCIIEHUS

2 3 5
_ . 5 7 s 1+1 . 2‘ 7 s 1+2 . 2‘ 5 Y 1+3
det i g ; —2 (5 3) (-1 +3 (4 3) D" +5-¢ (-1
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Tabnuira BXOJHBIX U BEIXOJHBIX JaHHBIX B TpeOyeMoM (opmate

| BxonHble naHHbIE: | Brixonunle JanHbIE:
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Tecr 2. Cnyuaii penieHusi, KOrja BBeJeH MPaBUILHO CUMBOJ CTPOKH/CTONOIA W HETPaBUIHLHO HOMEpP
CTPOKH/CTOJIONIA.

1. Onmcanue BXOIHBIX U BBIXOJIHBIX JJAHHBIX Ha S3BIKE MPEIMETHON 00J1acTH.

Bxonnble naHHbBIE:

2 3 5
A={2 5 7
4 5 3

paznoxkeHue no ctpoke Ne4.
BrixosHble gaHHbIe: OlIMOKa B HOMEpE psia.
2. AHanu3 ¥ BBIYUCTICHUS: HE TPEOYIOTCS.
3. Tabnuma BXOIHBIX U BEIXOJHBIX JAHHBIX B TpeOyeMoM (opmare

Bxopgmnbpie manHbIC: BrixoaHsie JaHHEIC:
2 3 5 There is no such number
2 5 7
4 5 3
R4

Tect 3. Ciryuaii pemnieHusi, Korja BBEJIeH HENMPABWIHHO CHMBOJI CTPOKH/CTONONA M MPABHILHO HOMEP
CTpOKHU/CTONOIA.

1. Onmcanyne BXOTHBIX U BBIXOJHBIX JAHHBIX HA S3BIKE TPEJIMETHON 00JIaCTH.

Bxonueie nanHble:

2 3 5
A={2 5 7
4 5 3

paszioxenue 1o psry Ne2
BeixoaHbie gaHHbIe: omMOKa B CHMBOJIE Psa.
2. AHaiu3 ¥ BBIUUCTIEHUS: HE TPEOYIOTCS.
3. Tabnuna BXOIHBIX U BEIXOJHBIX JAHHBIX B TpeOyemMoM (opmare

BxonHble 1aHHBIC: Brixonuble JaHHEBIE:

There is no such symbol

B ok M
oo W
W~
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Ouenka BpeMeHHO# (BBIYHCIUTEIBHOI) CJI0KHOCTH MPOrPaMMbI

[Tpodune ¢ KOHKPETHBIMH BXOIHBIMU JaHHBIMU CTPOHUTCS MO TecTy 1. B aHanmutuyeckom mpoduiie
YUUTBIBaEM KOJHMYECTBO 3a7ay N, pelmaeMbIX IOJIb30BaTeseM 110 BBoaa ‘e’. O0oOumieHne Ha ciaydai
MaTpHI] OOJIBIIIETO pa3Mepa HEBO3ZMOXKHO, TaK KaK XOTS TEOpeMa passIoKeHHS CIIpaBeInBa I JH000TO
nopsiika, TMpaBUJIO JWAaroHajeil MpuUMEHseTcs TOoJIbKo Mg pacuéra onpeaenurens Il mopsnka.
Omneparopbl, OrpaHUYUBAIONINE 00JIACTh BUAUMOCTH — { M } — HE OyJIeM YYUTHIBATh HU B KOHKPETHOM
npoduie, HU B aHATUTUYIECKOM. byJieM cuuTaTh, 4TO KaKJI0W MHCTPYKIIUU COOTBETCTBYET POBHO OJIHA
yCIIOBHAs orepalys (equHHUIa BPEMEHH).

Homep | IIpoduns | Awnamutuyeckuit | [Iporpamma
CTPOKHU pohuIIb
1 #include <iostream>
2 using namespace std;
3
4 inline int detf(double vals[])
S {




6 return vals[0]*vals[3] — vals[1]*vals[2];
7 }

8

9 int main()

10 {

11 1 1 int dr(3);

12 1 1 int de(3);

13 1 1 double a[dr][dc];

14 1 | double vals[4]{0.0,0.0,0.0,0.0};
15 1 1 double det(0.0);

16 1 1 int counter(0);

17 1 1 char k;

18 1 1 int number,i,j,m;

19 1 1 double added;

20 1 N do{

21

22 1 N det=0;

23 1 N counter=0;

24 1 N k="R';

25 1 N number = 0;

26

27 3 3N for (1=0;1<dr; ++i) {

28 9 ON for 1 =0;j<dc; ++)) {

28 9 ON cin >> matr[i][j];

29 }

30 3 3N cin.get();

31 }

32 1 N cout << endl,

33 1 N cin >> k >> number;

34 1 N cin.get();

35

36 1 N if (k!="R") && (k !='C"))

37 {

38 0 N/0 cout <<"There is no such symbol"<< end],
39 0 N/O continue;

40 }

41

42 | N/0 if( number > dr || number <0 )
43 {

44 0 N/0 cout <<"There is no such number"<< endl;
45 0 N/0 continue;

46 }

47 1 N if (k =="R"){// nns cTpok

48 3 3N/0 for(m = 0, counter = 0;m < de;m++) {
49 9 9N/0 for (1=0;1<dr;++1) {

50 27 27N/0 for (j=0;j <dc; ++j) {

51 27 27N/0 if((number !=1) && (m !=7))
52 {

53 12 27N/0 vals[counter++]=a[i][j];

54 }

55 }

56 }

57 3 3N det += a[number][m]*

detf(vals)*(((number+m)%?2)?-1:1);




58 }
59 }
60 0 0/N else{
61 0 0/3N for(m = 0, counter = 0;m < dr;m++) {
62 0 0/9N for (1=0;1<dr; ++i) {
63 0 0/27N for 1 =0;j<dc; ++)) {
64 0 0/27N if((number !=7) && (m !=1))
65 {
66 0 0/27N vals[counter++]= a[i][j];
67 }
68 }
69 }
70 0 0/3N det += a[m][number]*detf(vals)*(((m+number)
%2)?-1:1);
71 }
72 }
73 1 N printf("%.1f\n\n",det);
74 1 N }while(cin.get() !="e");
75 1 1 return 0;
76 }
Bcero 119 17*N + 4*3*N + 3*9*N + 3*27*N + 10 = 137N + 10

BreiBoa: 1Sl BBIMIONIHEHUS ACWCTBUN JUIsi BXOAHBIX TaHHBIX M3 Tecta | Tpebyercs 119 ycrnoBHBIX
omepalnii; BpeMeHHas (BBIUUCIUTENbHAS) CII0KHOCTD MPOTPaMMBI B OOIIEM CITy4yae 3aBHCHUT TJIaBHBIM
00pa3oM OT uuciia penraeMslx nosnb3oBatenem 3anau: Ci(prog) = 137N + 10 = O(N).

Onenka 00beMHOM CJI0KHOCTH IIPOTPAMMBI

Ha3Banue [lepemenHbIe O06béMm, Oailt
TIOJIITPOTPaMM
bl
Oynknug main | dr - int 4 Oaiita
dc - int 4 Gaiita
det- double 8 bauT
counter- int 4 Gaiita
number- int 4 Gaiita
] - int 4 Oaiita
i- int 4 Gaiita
m- int 4 Gaiita
k - char 1 Gait
vals[4]- double[4] 4*8 = 32 Qaiita
a[dr][dc]-double[9] | 9*8 = 72 Gaiita
Oyukuus detf | JlokanbHble MepeMEHHbIE NMPU BBI30BE HE CO3AAIOTCS, TaK
KaK (YHKIIHS SIBJISIETCSI BCTPAMBACMOM.
Bcero: | 141 Gaiit

BriBon: 00BeMHasi CIOKHOCTh HpOrpaMMmbl cocTaBisieT 141 OailT; pasmep HeoOXoaumou obiacTh
HaMSATH HE 3aBUCHT OT KOJIMYECTBA 3a/1a4, pelmaeMbx nojibs3osareneM: Co(prog) = O(N°) = O(1).

[MogrotoBKka AoKNaaa:

Kpurepuu orieHMBaHUs TEKCTA JIOKJIA1a 0-3 6amna
BrlmotHeHBI Bce TpeOOBaHUS K COACPIKATETHLHON B 0()OPMHUTEIIBCKON YacTh 3
JIOKJIaJa:

— TCEKCT A0oKIaga COOTBETCTBYET TEMC, TEMaA pACKPBITA JOCTATOYHO ITOJIHO,
CACJIaHbI HCO6XOI[I/IMLIC BbIBOAbI 1 O606H_[CHI/IH, TCOPCTUUCCKHUEC CBCACHUS




Kpurepuu orieHMBaHus TEKCTA JIOKJIA1a 0-3 bama

MPOMUTFOCTPUPOBAHBI IPUMEPaMHU
— jokiaa ohOpMIICH B COOTBETCTBUHU C TPEOOBAHMIMU K 0(hOPMIICHHIO
— IIPH MOJITOTOBKE JIOKJIA/Ia KCIOJIH30BAaHO HE MEHEE TPEX HCTOYHHKOB

[Tpu odopmieHnn TekcTa AOKIaAa JOMYIIEHbI HeI0UeThl, HE BIHSIONINE HA €r0 2
COJIEPKATEIHHYIO YacTh
O11eHKa BBICTABJISICTCS, €CIIH: 1

— TeMma JIOKJIaJia pacKphITa ciabo UM HEMOJIHO

— B TEKCTE OTCYTCTBYIOT BBIBOJIbI, 000OIIIEHUS, TPUBEICHBI YaCTHbIC
pUMEPHI

— odopmiIeHHE TEKCTa HE COOTBETCTBYET TpeOOBaHUAM

O11eHKa BBICTABIISICTCS, €CIIHI: 0
— TEKCT JOKJIa/a He MpeCTaBIeH
— Tema JOKJIaJa He pacKpbhITa, TMO0 U3 TEKCTa MOYKHO CIENaTh BBIBOJ O TOM,
YTO CTYJCHT HE pa3o0palics B MaTepraie
— TEKCT B 3HAYUTEJIbHOW Mepe 3aMMCTBOBAaH M3 OJTHOTO MJIH HECKOJIBKHUX

HCTOYHHUKOB

— o(opmiieHHE TEKCTa HE COOTBETCTBYET TPEOOBAHUSIM
Kputepuu onieHMBaHUs BBICTYIUICHUS 0-2 Gata
Beinonnens! Bce TpeOoBaHus K MyOJIMYHOM 3a1uTe JOKIaaa: 2

— BO BpeMs BBICTYIUICHHUS UCIIOJIb30BAaHbI HATJISTHBIE MaTEePHAIIBI
(mpe3eHTaIys, WUTFOCTPAILIUH, CXEMBI)

— OTBETHI HA YTOUHSIOIINE BOMPOCHI IEMOHCTPUPYIOT IOHUMAaHUE
CTYJICHTOM TE€MBbI, apTyMEHTHPOBAHBI U TIOJIKPETICHBI KaK
TEOPETUYECKHMHU CBEJICHUSIMU, TaK U MMPAKTUYCCKUMH NPUMEPaMU

—_—

OTBeTHI Ha BOMPOCHI HETIOIHBI TUOO OTCYTCTBYIOT

BricTyruieHust HeT 00 OHO MPOBEICHO HEYAOBICTBOPUTEIHHO 0

TpeboBanus K 10KIa1y

TpeGoBanus K 0hOPMIICHHIO JIOKJIAA:

O06bvem nokitana — 5 crpanuil (0€3 TUTYJIBHOTO JINCTA U CIIUCKA HCTOYHUKOB).

TuTynbHBIN TUCT TOJDKEH OBITh OhopMIiIeH Mo 00pa3iy (umeercs (aits ¢ 06paszom).

OCHOBHOM TEKCT pabOThI 0(hOPMIICH B COOTBETCTBHH C TPSOOBAHHSIMHE, YKA3aHHBIMH HIKE.

B ciydae mcnosnb3oBaHUS B TEKCTE TAOJMI] W/ PUCYHKOB HAa Ka)Iblii OOBEKT JOJDKHA OBITH

CCBUIKAa B TeKcTe paboTel. Hampumep, «... OCHOBHBIE BHIBI POTPAMMHBIX CPEACTB IMPEICTABICHBI

HIwke (cM. Tabmuma 1)» uim «... cxemy nepeaadd HHGOpMAIi MOKHO YBHIIETh Ha pUC. 1».

5. Konn4ecTBO MCTOYHHKOB JIOJKHO OBITH HE MEHEE TpeX, Ha BCE JOJDKHBI OBITh CCBUIKH BHYTPHU
TEKCTA.

6. CHuCOK HCHOJB3YyEeMBIX MCTOYHHMKOB JOJDKEH OBITH OQOPMIICH B COOTBETCTBHM C TPEOOBAHHUSIMH,
YKa3aHHBIMU HHXKE.

el S

s oopMiIeHHs OCHOBHOTO TEKCTa PaOOThI:

1. Lpudrt — TimesNewRoman, pasmep — 14 mr.

2. A03ai: MeXIyCTpOUYHBIN HHTEpBAT — 1,5; BRIpaBHUBAHUE — «TI0 MIMPUHEY; ad3arHbli oTctym — 1,25
CM.

3. OdopmieHre pucyHKOB (P HEOOXOAUMOCTH): BBIPABHUBAHHUE PUCYHKA — IO LEHTPY», MOJIMUCH
pucynka — «Puc. Ne. Ha3Banme pucynka»; mpudt st nmoamucu pucynka — TimesNewRoman,
pasmep — 12 mr.

4. Odopmnenue Tabmuil (Ipu HEOOXOAWMOCTH): BBIPABHHBAHUE TAOMUIBI — «II0 LEHTPY»; HIPUPT
BHyTpH Tabnuibl — TimesNewRoman, pazmep — 11-12 nt.; BeIpaBHHBaHUE TEKCTa BHYTPH TaOIUIIBI
— Ha YCMOTpPEHHUE IOJIb30BATENs; MOAMUCH TAOJIHUIIBI pacroyiaraeTcsl Haja TaOiauield U COCTOUT U3
nByx yacteil: «Tabmuua Ney — BblpaBHMBaHME O NpaBoMmy Kpaio u «Ha3Banue Tabmuupl» —
BbIPaBHUBAHUE 110 IPAaBOMY Kparo WIH IO LIEHTPY.

st obopmueHust ncTOYHUKOB (B cooTBeTcTBHM ¢ TOCT 2008):
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VcTOYHUKY JOKHBI OBITh PACTIONOKEHBI B alI()aBUTHOM MOPSIKE U IPOHYMEPOBAHEI.

B Texcre moknaza cchbulka Ha UCTOYHUK BhINONHSETCA B BUae: [Ne], rme No — HOMep MCTOYHHKA B
00I1IEM CITHCKE.

Ecnu B TekcTe ncmonb3yeTcs JOCIOBHAS 1IMTATa, TO OHA JAOJKHA OBITh B35iTa B KABBIUKH, a B CCBHIIIKE
Ha UCTOYHMK yKa3aHa cTpaHuua: [5, c.15].

PUMCPHLIC TEMbBI JOKJIAJIO0B:

NN R L=

9.
10.

Cpensl pa3pabotku, noanepxkusatomue C/C++.

Hogseie Bo3MoxkHOCTH si3b1ka C++ B crangapte C++11.

Hosbie Bo3MoxHOCTH si3b1ka C++ B cranaapte C++14.

Hogseie Bo3MoxkHOCTH si3b1ka C++ B crangapte C++17.

CpaBHeHuE NPOU3BOAUTEIHLHOCTH POTpaMM, HarMcaHHbIX Ha C++ U APyTUX sI3bIKax.
C++ u Python: xako#i Si3bIK CTOUT U3y4YaTh paHbIIe?

YMHBIE yKa3aTelu.

AOCTpakMM B MaHUIYJIUPOBAaHWM (YHKIMAMHU: yKa3zaTenb Ha (QYHKIHIO, 1Ia0NOH (YHKIUH,
TIIMO1a-BBIpaYKEHNE.

OcHoBHBIE BO3MOKHOCTH OubInoTeku Boost.

Pemenue 3amau nuHEHHOM anreOpsl cpeacTBaMu 0MOIroTekn Boost.

Bomnpocs! k 3a4ery:

1.

whw

—EPe XA

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

S3bIK  TPOrpaMMHUPOBAHUSA: CEMAaHTUKA, CHUHTaKCUC, an(aBUT, HICHTHPHUKATOP, OOBEKT,
IpeJCTaBlIeHNe, IepeMeHHas, KOHCTaHTa, JIUTepall.

Bpemennas (BpluuciuTendbHAs) M NPOCTPAHCTBEHHAS! CIIOXKHOCTh alroputMma (Iporpammsl).
JKW3HEHHBIN ITUKIT POTPAMMBI.

CriocoObI 4eI0BEKO-MAIIMHHOTO B3aUMOICHCTBUS: TEpMHUHAN U rpadrueckuil nHTepdetic.
KomrmoneHTs! cpen pa3paboTku.

HNmnepaTuBHOE TPOrpaMMUpPOBAHHE: CTPYKTYPHOE, MPOLEAYpPHOE, OOBEKTHO-OPHEHTUPOBAHHOE,
areHTHO-OPHEHTHPOBAHHOE, 0000IIEHHOE.

JlexiiapaTUBHOE POTrpaMMHUpOBaHKe: (PyHKIIMOHAIBHOE, JIOTHYECKOE.

[TpuxnagHapie MaTeMaTHYECKHE MTAKETHI (Cpellbl MATEMAaTHUYECKOTO MPOTrPaMMUPOBAHHUS).

Kpatkast nctopus pa3sBuTHs SI3bIKOB IPOrpaMMHUpPOBaHus (YIOMSIHYTh HE MeHee 10 S3bIKOB).

Cpensl ucnnonuenust JRE u NET CLR.

. Monynu B cocTaBe MpOeKTa: UCXOJHOTO TEKCTa, 3aT0JIOBOYHBIE, OOBEKTHBIE, UCIIOTHIEMEIE.
. [Ipoekt B Qt: yTunuthl cOOpKH, MPENpoIieccop, KOMIUISATOP, CIEHUATU3UPOBAHHBIE KOMITUISATOPBI

B Qt. lupexTuBbl mpenpoueccopa.

. Pabora ¢ otnagunkom B Qt.
. Crannapthas O6mbnmnoteka si3pika C++ u e€ 3arosnoBounble (aitibl. OnepaTtopsl BBOJA/BBIBOAA.

Oynknusa main. BerpanBaembie hynkimu. MakpoonpeneneHus it GyHKITAHN.

Wnentudukatopsl Ui nepeMeHHbIX M (QyHKUui: pekomeHnanuu no Ha3zBaHusM (Camel Case),
0OBSBICHUS, ONIPEEIICHUS, HHUINATN3ALINS.

Cunrakcuc C kak ocHOBa cuHTakcuca si36ikoB C++, Java, C# (cxoAcTBa U pa3nuuus).

Jlornyeckuii, CUMBOJIBHBIM, LEJIOYNUCICHHBIE, BEIIECTBEHHBIC THUIIBI: MHOXKECTBA 3HAYEHHUU U
JOMYyCTHMBbIE omepanuu. Tumbl ¢ (UKCUPOBAHHBIM pa3mepoM. [lpumepsl muTepanoB IS
Pa3IMYHBIX THIIOB.

Wuctpykuun BeiOOpa (BeTBieHus) u uukia. Muctpykiuu break u continue. Ilonsitue omeparopa.
[IpuoputeT onepaTopos.

OO0mbsBienue u onpenenenre Gynkuun. CrnocoOsl nepeaayn apryMeHToB B GyHkuuo. OO0bsBIcHNE
CTaTHUYECKUX MEPEMEHHBIX B TeJe PyHKIMU. Pekypcus.

[Tosb30BaTeNBCKUE THITBI JAHHBIX: CTPYKTYPHI, iepeuncicHus. [IoHaTHs aOCTpaKTHBIN THIT JaHHBIX
U CTPYKTYpa JaHHBIX.

SIBHOE M HEesBHOE IpUBEJeHUE 0a30BBIX TUIOB. BeIBOJ THMOB. MeXaHU3M yKazaTeneil U CChUIOK.
AnpecHas apudpMeTrka.

CTpykTypa MmaMmsTd, BBIIEISEMON MPHIOKEHUIO: CTAaTUYECKHH pasfen, cTek, Kyda. CrocoOsl
ouncTKku namsaTH. [IpoGnema yTeuku naMsru.

VYkazarenu npu paboTe ¢ MaccuBaMu (OAHOMEPHBIMHU U IBYMEPHBIMHU).

Konretinepsr STL, peanu3sytomniue aOCTpaKTHBIA THUIT TJAHHBIX MACCHB.



24. Konreiineps! STL nns cncka u cinosapsi.

25. IHCTpYKITMY YTSHHS U 3alMCH JAHHBIX JIsl TEKCTOBBIX W OMHAPHBIX (haiiIoB.

26. Opranu3anus padboTsl co ctpokaMu B C++.

27. Manunyssiiu ¢ QyHKOMSIMHU:  yKa3aTeldb Ha (QYHKIOWIO, JIMOIa-BbIpKEHUS, IMAOIOH IS
byHKIMH.

28. OCHOBHBIE  COCTaBHBIE DJJIEMEHTHl Tpaduueckoro wuHTEepdelica OKOHHOTO  MPUIIOKCHHS
(mpunoxenuss QWidget).

29. CurHansl 1 c0THI B IpuitokeHusax QWidget.

30. bubmmorexka OpenGL. Knaccrr Qt, peanusyromue 06€pTky 1t OpenGL.



