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IosicHUTEILHAA 3aNINCKA

Heabio xypca siBIsieTCS MOJyY€HUE 3HAHUNA OO0 OCHOBHBIX KOHLEMIUSAX OOBEKTHO-OPHUEHTHPOBAHHOTO
MIPOrPaMMHUPOBAHUS U €r0 MPUMEHEHHS Uil pa3paboTKU M MPOCKTHPOBAHHS MPOTPAMMHBIX CHUCTEM. B
pe3ylbTaTe MPOXOKIEHUS JaHHOTO Kypca CTYACHT MOJNy4aeT HAaBBIKA OOBEKTHO-OPUEHTHPOBAHHOTO
MPOEKTUPOBAHMSI U aHAIM3a MpH pa3paboTKe NporpaMM, YMEHHE HCIIOJNb30BaTh HACleIOBaHUE H
noJIMMop(u3M, MPUMEHSITH Ha IPAKTUKE OCHOBHBIE MATTEPHBI IPOSKTUPOBAHUSI.

Kateropum yuyammuxces:

CnymarenssMu Kypca MOTYT OBbITh Julla oT 18 Jjer, uMeronme HavallbHOE, CpPEeJHEE WIIM BBICIIEE
npodeccuoHanbHoe 00pa3oBaHue, a TAK)KE BBITYCKHUKH 00111€00pa30BaTeNIbHBIX HIKOJI.

TpebdoBaHus K HAYAJIbHOMY YPOBHIO IOATOTOBKH 00y4aK0IIMXCS

JUis  yCHemHOTO  OCBOEHHMS Kypca  HEOOXOMUMBI  TOHMMaHWE  MapaJWrMbl  CTPYKTYPHOTO
MIPOrPaMMHUPOBAHHUS, & TAKXKE 3HAHKE OCHOB IMPOCKTUPOBAHUS, pa3pabOTKH, TECTUPOBAHUS M BEPUPUKAITUN
MIPOrpaMM Ha MPOIEAYPHOM SI3bIKE TPOrPaMMUPOBAHUS BEICOKOTO YPOBHSI.

DopMbI 3aHATHI:

° 3aHsaTH MPOXOAAT B (hopMaTe: JISKIHS + Ta0OpaTOPHBIC 3aHSATHS.

° Kaxnas maGoparopHasi paboTa COCTOMT W3 HECKOJIBKHX 33/1a4. BBINOIHEHNE OCHOBHBIX 33JaHUI
MIpeIoaraeTcs JoMa.

@opMbI IPOMEKYTOUHOI aTTeCTANNU:

° 3amura 1abopaTopHbIX paboT, mpemnoaaBaTenio — aupekropy desktop-oraena

° Cpnaua sk3amMeHa B KOHLIE 00yueHus
Ili1anupyembie pe3yabTaThbl 00y4eHUs

CaMocTosTenbHas WK N0/ PyKOBOJICTBOM pa3padoTKa alrOPUTMOB C UCTIOIb30BaHUE IpanUeCcKUX
cpenctB (6iok-cxembl, UML-auarpammer u jp.), opopmiieHHE MpOrpaMMHOTO KOJa B COOTBETCTBHH C
BHYTPEHHUMHU HOPMATHUBHBIMH JIOKYMEHTaMH OpraHu3alvu (periaMeHTaMu, MpHKa3aMu, MOPSAIKaMH) U,
npu Heoboxoaumoctu, 'OCTamu. YMeHue perarh TUIIOBBIE 3a/1a4H.

Perucrparust HOBBIX BEpCHil TPOTPaMMHOTO O0ECIIEYEHUS C UCIIOIH30BAHUEM CHCTEMbBI KOHTPOJIS
BEpCUH.

[TpoBepka pabOTOCTIOCOOHOCTH MPOrPaMMHOTO KO/a, M pa3padoTKa TECTOBHIX HAOOPOB JAHHBIX,
Mpearnoararonmx GopMyIupOBaHNUe MPABHUI CO3AaHUS, CTPYKTYpPhI U TpeOOBaHUMN K TECTOBBIM Habopam
JTAHHBIX.

Pedakrtopuar u onTtuMm3anus MOPOTPAaMMHOTO KOJa, B TOM UHCIE C HCIOJIH30BAaHUEM

CIICUAJIN3UPOBAHHBIX MTPOTPaMMHELBIX CPEACTB.



Ucnpasnenue nedektoB, 3adUKCUPOBAHHBIX B 0a3e MaHHBIX Ae(EKTOB, YCTAHOBJICHHUIO MPUYHH
BO3HUKHOBCHMU S HG(I)GKTOB, BHECCHHIO HU3MEHEHUU B HpOFpaMMHBIﬁ KOO MJid YCTpPaHCHHA BBISABJICHHBIX
IePEKTOB.

BrmmonHsAOTCS  caMOCTOsITeNbHAsT  pa3padoTKa Tpolenyp COOpPKHM MOAYJIeH H  KOMIIOHEHT
porpaMMHOro oOecrieueHuss M BepH(HKalUs BBHITYCKOB IMPOrPaMMHOIO mpoaykra. [IpomsBoautcs
pa3paboTKa mpoueayp pa3BepThIBaHHUS U OOHOBJICHHS IPOTPAMMHOTO 00ECIICUeHUs, MPOLICYP MUTPALIUN
U IpeoOpa3zoBaHus (KOHBEPTAIMH) JaHHBIX U TPOrPAaMMHBIX HHTEP(EHCOB C NCIOIB30BAHNEM BHIOPAHHBIX

IIporpaMMHEBIX CPEACTB, TEXHOJIOTHI CO3aaHus OTKPBITBIX CHUCTEM. Pemrarorcs 3aJa4yu C JJIEMCHTaMU

IMPOCKTUPOBAHUSI.

Y4eOHO-TEMATHYECKHH IJIAH

B Tom unciie
®opma
Ne HaunmeHoBaHue pa3aeiioB Bcero yacos | Jlekuuu | IIpakr.
KOHTPOJIS
3aHATHSA
1 OcHoBbI s13b1ka C++ 3ammra
4 2 2 nabopaTopHOH
paboThI
2 CrannaprHas 0ubanorexka 3amura
mada0HoB A3bIka C++ 4 2 2 nabopaTopHOI
paboThI
3 Kuaccsl 4 00beKTBI 3amura
3.1 | Ilonarue knacca. 1n1abopaTopHON
3.2 | MeTtoap! U JaHHBIE. 8 4 4 paboTsl
3.3 | KoHCTpYyKTOp U IECTPYKTOP KonTponbHas
pabora
4 Komno3unus, HacjieqoBaHue u 3amura
noJuMoppusm nabopaTopHOH
paboThI
4.1 | Komno3unus 8 4 4 Kontponbnas
4.2 | Bunpl HaclieqoBaHUs pabora
4.3 | llomumopdusm
4.4 | MHOXeCTBEHHOE HaclleJIOBaHUE
5 Ileperpy3ka onepauuii 3amura
8 4 4 nabopaTopHOM
paboThI
6 O0pa6oTka oIHO0K U 3amuTa
HCKJIIYHMTEJIbHbIX CHTYAUHH nabopaTtopHoit
6.1 | Crioco6b1 06paboTKH OMNOOK paboThI
8 4 4 KoHntponbHas
6.2 | UckmoueHus pabora
6.3 | Pa3zpabotka kozxa, 6e30macHOro K
BO3HUKHOBEHHIO MCKITFOUCHUH




7 O000mennoe 3amura
NporpaMMHupoOBaHue, MAOJIOHBI 8 4 4 nmabopaTopHOH
paboThI
8 Moay/ibHOE TeCTUPOBaHUE 3amura
nporpamMmm 8 4 4 nabopaTopHOH
paboThI
9 IlaTTepHbI NPOEKTUPOBAHUS 3ammra
9.1 | Ilopoxnaroniue naTTepHI nabopaTopHOI
MIPOEKTUPOBAHUS 16 8 8 paboTsI
9.2 | IlarrepHbl NOBEIECHUS
9.3 | CTpyKTypHBIC TATTEPHBI
Htoro 72 36 36

Conep:xkanue Kypca
Tema 1. OcHoBbI A3bIKa C++

OcHOBHBIE SI3bIKOBBIE KOHCTPYKIUSAMU si3bIka C++ - onepaTopsbl, 00bsABIEHNE TIEPEMEHHBIX, CCHUIKH U
yKa3aTeJH, OpraHu3alys BETBICHUs, IIMKJIOB, OpraHu3aIus mpouenyp 1 QyHKIUH, BBOJ U BBIBO/I.

Tema 2. CtanaapTHasi 6udanorexa maodjgonos C++

3HAKOMCTBO CO CTaHAapTHOU 6nbaunorekoi madiaoHoB (STL). OcHOBHBIE KOHTEHHEPHI U ATOPUTMBI.
Ureparopel. YMHBIE yKa3aTenu.

Tema 3. Kinaccbl 1 00bEKThI.

ITonsrtue kiaacca u 06"I>GKT3,; METOAbI, JaHHBIC 1 CBOI\/JICTBa; OrpaHMYCHUC ONOCTYIIA K JaHHBIM 1 METOJaM
KJ1acca; CO3JIaHKe U pa3pylICHHE SK3EMIUISIPOB KI1acca, KOHCTPYKTOP U AECTPYKTOP; KOMTUPOBAHKE U
nepeMenieHne 0ObEeKTOB.

Tema 4. Komno3unus, HacjieqoBaHue U NOJUMOPpU3M

CO3I[aHI/IC KJ1aCCOB Ha OCHOBEC MMCIOIINXCS, KOMIIO3UIIMA U HACJICJOBAHUEC, OJUHOYHOC U MHOXCCTBCHHOC
HaCJICJOBAaHUC, HOJ'H/IMOp(l)I/ISM; OTKPBITOC, 3allIMIIICHHOC U 3aKPLITOC HACIICAOBAHUEC, TOCTOMHCTBA U
HEAOCTAaTKH HACJICAOBaHMA.

Tema 5. Ileperpy3ka onepauuii.

JlpyxecTBeHHbIe (PyHKIINU U KJacchl. [leperpyska onepaTopoB clOKeHUsI, BEBIYUTAHUS, CPAaBHEHUS,
HHJCKC B MaCCHBE, ITPUCBAaMBaHW, IOTOKOBOI'O BBOAA-BbIBOJA, IPUBCACHUA TUIIOB. Heperpy31<a
oreparopa (). @yHkTophl. YMHBIC yKa3zaTeau (Smart pointers).

Tema 6. O0padoTKa OIIMOOK U HCKJIIOYMTEIbHBIX CUTYalNH.

Obnapykenue ommboyHbIX cutyanuid. Crioco6sr 00padoTku omubok. Nckmouenus B C++. Kiaccer
uckioueHui. Pazpaborka koja, 6€30macHOro K BOSHUKHOBEHUIO UCKITFOUEHUH.

Tema 7. O6001meHHOE TPOrPaMMHUPOBaHUeE, I1A0JIOHBI



[Tapagurma 06001eHHOTO TTporpammupoBanus. [Ipumepsl 00001IeHHBIX aropuT™MOB. Peannzarus
MEXaHHU3MOB 00001eHHOT0 TTporpammupoBanus B C++. [llabnons! kitaccoB u pyukmuii. [lapamerpsr
mabnonoB. [11abnoHb! 1 HacIeTOBaHUE.

Tema 8. MoayJbHOe TeCTUPOBaHME, Pa3pad0TKa Yepe3 TeCTHPOBaHUE

Bunpl TectupoBaHusi, OCHOBHAS UES U MPEUMYIIECTBA MOTYJILHOTO TeCTUpOBaHus. Pa3paboTka uepes
tecrupoBanue (Test Driven Development, TDD), stansl paspabotku B ctriie TDD, npumepsl.

Tema 9. IlaTTepHbI NPOEKTUPOBAHUSA

[TatTepusl npoektupoBanus: AGctpaktHas padpuka, Ctpourens, @adpuunslii Metos, [IpoToTum,
Opnunouka, Anantep, Komnonosmuk, Jlekoparop, 3amecturens, Komanaa, [Tocerurens, HaGmronarems.
[IIa6a0u Model-View-Controller (MVC), oCHOBBI IpOrpaMMHUPOBAaHHUS COOBITHHHO-YIIPABIIIEMBIX
CHCTEM.

ITocoOus Mo U3y4eHUu 0 Kypca

1. b. Ctpaycrpym, S3b1k nporpammupoBanus C++, 3-e u3n./Ilep. ¢ anr. --- CI16.; M.: HeBckwmii [{uanekt
-- U3narensctBo BUHOM, 1999 r.

2. b. Crpaycrpyn, Auzaita u sBomronns sizbika C++ / Ilep. ¢ anrn. -- M. IMK, 2000.

3. C. Meiiepc. DddexTuBHOE Henonp3oBanue C++: 50 COBETOB IO yIYUIICHUIO BAIIUX MPOTPaMM U
npoekToB. / Ilep. ¢ anrn. -- M. JIMK, 2000.

4. C. Meiiepc. Haubonee s dextrBHOE ucnonpzoBanue C++: 35 HOBBIX PeKOMEHIAIHI 110 YITyUIICHUIO
BallIMX MporpammM u nmpoekTos. / Ilep. ¢ anri. -- M. JIMK, 2000.

5. b. Okkenb. dunocodusa C++. Brenenue B crangaptasiit C++/ Ilep. ¢ anrn. — CIIO.: [Tutep, 2004.

6. . byd. O0beKTHO-OpUEHTHPOBAHHBIN aHAIIU3 U TPOSKTUPOBAHUE C TIPUMEpaMH Mpriiokenuii Ha C ++,
2-e u3n./Ilep. c anrn .- M.: U3natensctBo bunom, CII0.: HeBckuii quanekt, 1999 r.

Opranu3anMoHHO-NeJArOrn4ecKue YCJI0BUS pPean3aluy NporpaMmmbl

Teopernueckuil mMarepuan NOAPOOHO M3ydaeTcs Ha JEKUUAX. [lONOJHUTENbHOE HM3ydeHHE MaTepuala
OCYILECTBIISIETCA 3@ CUET CaMOCTOSATENILHOTO U3Y4EeHUsI MaTEpUAIIOB, IPEIOCTABISAEMbIX IIPENOAABATENIEM.
HcTouHnkaMu marepuana A U3Y4EHHUs SBIAIOTCS METOJIUYECKHE MOCOOMs, TeXHUUYECKas JUTeparypa,
npodeccuoHaabHble pecypchl MHTepHeT.

3aKpeIuIeHue TEOPETUYECKOr0 MaTepualla OCYIIECTBISIETCS IpU IPOBEAECHUM J1a0OpaTOpHBIX Ha
KOMIIbIOTEpAax, BHITOJHEHUSI IPOOIEMHO-OpPUEHTUPOBAHHBIX, TOMCKOBBIX, TBOPYECKHUX 3aaHUH.

B mnponecce oOydeHus BO3MOMKHO HCIOJIb30BaHHE CIEAYIOUIMX TAKTUYECKUX TEXHOJOTUN: JIEKIIHS
KJIacCHYecKasl, JIEeKIIUs MpoOaeMHasl, JIeKIHsI-BU3yaau3alus, JeKIUsI-I1alor, ayJuTOPHO-IIPAKTHUIECKOe
3aHSATHE KJIACCUYECKOE, MPaKTUKyM-J1abopaTopHas paboTa, caMooOyueHHe.



MarepraabHO-TEXHHUECKUE YCIOBUS peaM3aliy MPOTPaMMBI: TepeueHb MOMEIIEHUH, 000pyIoBaHHMS,
MpUOOPOB W HEOOXOAMMBIX TEXHHYECKHUX CPEJCTB OOYYEHUS, HCIOJB3YeMBIX B 00pa30BaTEIHbHOM
nporiecce.

Ipunoxenune Ne 1. Cpoku u pe:kuM 3aHATHI

[limanupyemble CpOKU 3aHATHM

YacoB no BuaMm padboT

Hror
Ne /o [Ipaxkr. CamMocTtosTenpHas WTOTORBI oro
Jlexuuu 4acoB
3aHATHS pabota KOHTPOJIb

4

N
N

1 nenens
2 Henens
3 "Heaens
4 nenens
5 Henens
6 "Hemens
7 Henens
8 Henens
9 Henens
10 nenens
11 nenens
12 wenens
13 Hepens
14 wenens
15 Hepens
16 venens
17 Henens

NININININININININNINDININININIDN
NINININININININDINININDININININIDN
I R R R IR R R I E R R

4 140

Pexxum 3aHsaTHI: OOHO 3aHATHE 45 MUHYT, IEPEPBIB MEXAY 3aHATHAMU 10 MUHYT.

Ipuioxkenune Ne 2. KOHTPOJIbHO H3MepHUTEIbHbIE MATEPHAJIbI
KOHTpOJ’IbHLIe 3adaHus

OneHka Tekyuie u NpoMexXyTOUYHON aTTeCTalluu 110 KypCy OCYIIECTBIISETCS 0 Pe3yIbTaTaM BhIIOTHEHUS
71a00PaTOPHBIX U KOHTPOJIbHBIX padoT. [Tpy n3yuennn yueOHON AUCHUIIIIMHBI IPOBOAATCS 3 KOHTPOJIbHbBIE
paloTBhI 10 CIENYIOIUM pa3jesiaM Kypca:

1. Knaccel 1 0OBEKTHI
2. Kowmmo3swunus, HaclieJOBaHHE U TTOJTUMOPHHU3M
3. O06paboTka OMMOOK M UCKITFOUUTEIFHBIX CUTYaIHHA

Kaxnas xoHTposbHas paboTa KOHTPOJIMPYET OCBOEHHE CIYIHIATEIsIMU OINPEAeNIEHHOro pasjenia
n3y4aeMoro kypca. ToroBplii KOHTPOJIb 1O JIMCLHHUIIIMHE OCYILECTBISETCS M0 Pe3yJabTaTaM BHIOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX PabOT U cIauM SK3aMEHa.



3K3aMeHaHHOHHble BOIIPOCHI

1. Twumsl ganseIx s3eika C++. LlenounciieHHbIe THIBI JaHHBIX. THITHI TAHHBIX C TIJIABAIOIICH 3aISITOM.
[Tepeunciumpiii TUTL. OOBSABICHNE TIEPEMEHHBIX U KOHCTAHT B si3bIke CHu++.

2. Twunel nanseix s3eika C++. Ctpykrypsl. O0benHeHN. MaccuBbl. Ykazarenu. KirroueBoe ciioBo
typedef. CriocoObI BeIIeNIeHHS TTAMSTH JJIsl XpaHEHUS TaHHBIX B si3bike Cu. CraTHyeckoe,
aBTOMAaTHYECKOE M TUHAMUYECKOE pa3MelleHue TaHHbIX. OCOOCHHOCTH U pa3inyusl.

3. Omnepatopsl s3p1ka C++. ApudMeTndeckue ornepaTropsl, ONepaTopbl OTHOICHUS, JIOTUYECKHE
OIlepaTophl, ONIEPaTOPbl MAaHUITYJIMPOBAHUS OUTAMU.

4. OmnepaTopbl UHKpEMEHTAa U JIekpeMeHTa. OnepaTopsl U BbIpaKEHUS TPUCBaUBaHUs. Y CJIOBHOE
BhIpakeHHe. [IpHopuTeT U 0uepeTHOCTh BBHIIOJIHEHHUS OTIEPAaTOPOB

5. VYcnosnoe Beipakenue. Mactpykiuu u 6s1oku. Onepatop if. Oneparop switch. Cpencrsa
opranu3zaiuu ukiIoB s3pika C++ (for, while, do-while). Bnoxxennsie nukisl. MacTpykimu break u
continue. Muctpykuus goto.

6. CpexacrtBa opranu3anyy HoanporpaMMm u GyHkuui B s3sike C++. JIoKanbHbIE U CTaTHYECKUE
nepeMeHHble GyHKIMI. AprymenTsl pyHkuui. [lepegaua mapaMeTpoB Mo 3HAYEHUIO, CCHUIKE,
ykazatento. Bo3Bparienue pesynbrara Gpyakiun. Tumn vVoid. Ctatuueckue QyHKIHH.

7. Opranmuzanus namsta B si3bike Cu. Ykazarenu. Basitue agpeca nepemennoii. PassimeHoBanmue
ykazarens. Unnnuanuzanus ykasareneil. KonupoBanue ykazareneil. Yka3arenu U apryMeHTbI
byHkui. YkazaTenu Ha QyHKIIHH.

8. Maccussl B s3bike Cut+. CBsI3b MEXY yKa3aTelsIMU U MacCUBaMH. AJpecHas apu(pMeTHKa.
CTpokoBble KOHCTAHTHI. Pa3nuyms Mexy MacCUBaMU U yKa3aTelssMU. MaccuBBbl yKa3aTeleu.

9. JIByMepHBIC U MHOTOMEpPHBIC MACCUBBL. YKa3aTelM Ha yKa3aTelH. Y Ka3aTeln Ha CTPYKTYPBHI.
WHKpeMeHT 1 JeKpeMeHT yka3zaress. PaboTta ¢ AMHaMU4eckoi mamsThio B sa3bike Cut+ —
dyuxuu malloc, calloc, realloc, free. Oneparopsr newu delete.

10. Meperpy3ka Gynkiuii. Beidop Hy)HOH QyHKIIMN KOMIMIATOpOoM. Paspernenne
HEOJJHO3HAYHOCTe! Npu neperpyske GpyHkiuid. CTaHIapTHbIE 3HAYEHUS MTapaMeTpoB (PYHKIUH.
Ccpinku. Mannmanu3zanus ccbuiok. CChIIKM Ha BpeMeHHbIe 00beKThl. [IpocTpancTBa UMEH.

11. STL - crannaptHas 6ubnmoreka madioHoB s3bika C++. Konteiineps! STL (BekTop, 1BYyCBSI3HBIN
CIHMCOK, MHO>KECTBO, KapTa (0ToOpakeHue), IBYCTOPOHHsIS ouepeib) MtepaTopbl. ANTrOpUTMBI
STL.

12. Ocuogrusbie mpunImnbl OOI1. A6ctpakmuus. Unkancynsnus. Hacienosanwue. [Tomumopdusm.
Kiaccobr m 00bexThl. MeTo1bl, TaHHbIE U CBOMCTBA. OTpaHUUEHUE JOCTYIIA K MOJISIM KJIacCaM.

13. Vkazarens this. KoncrantHbie MeToibI Kilacca. Mi3MeHUMBBIC TaHHBIC Kilacca. MHUIManu3amus u
JeVHUIATN3aIus SK3eMIUIsipa kinacca. KonupoBanue 00beKTOB. 3anpelieHne KOmupoBaHHs
00BEKTOB.

14. lpyxecTBeHHbIe GYHKIMU U KiIacchl. [IpyxecTBeHHbIe onepaiy. CTaTuyeckue JaHHbIE U
MeToJIbI Kiacca. Bioskennsie kinaccsl. Manoma Pimpl.

15. Komnozunus. HacnegoBanue. Crioco6b! HacnenoBanusi. OTKPBITOE, 3aKPHITOE U 3aLIUILIEHHOE
HacyenoBaHue. BbI30B KOHCTPYKTOPOB U IECTPYKTOPOB IIPU HACIIEIOBAaHUH.

16. ITeperpy3ka METOJIOB B KJ1acce-HaclieJHUKe. BupTyanbabie QyHKIHH. AOCTPAKTHBIC KITACCHI.
Wurepdeiic. [IpuBenenre TUIOB 10 HepapXUU KIacCOB.



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

MHoxecTBeHHOE HacienoBanue. PomOoBuaHOE HacneaoBanue. [Ipo6nemsl. BupryanbsHoe
HacnenoBanue. [IpenmyiecTsa ncnonb30BaHus HacaenqoBaHus. HeqoctaTku nenonb30BaHust
HacJeq0BaHUsl.

[eperpyska onepanuii. CriocoObl neperpy3ku onepanuii. [leperpyska npucBanBarommx
BbIpakeHHil. J{pyKecTBEeHHbIE onepauru. Y MHbIE yKazaTenu. [leperpyska yHapHoro miroca u
MuHyca. [leperpyska oneparopa npucBauBaHus. 3apeT orepaTopa NpUCBauBaHUs.
[Teperpyska onepanuii. CiocoOsI neperpysku omnepanuid. [leperpyska oneparopa WHIEKCAIHH.
[Ieperpy3ka onepauuii ”HKpeMeHTa U iekpeMeHTa. [leperpyska oneparopoB MOTOKOBOIO
BBOJa/BeIBOJIA. [leperpyska onepaTopoB npuseneHus tumna. [leperpyska onepartopa (). DyHKTOpEI.
Crnioco6s1 00paboTku ommobok. BeiOpackiBanue u repexBaTt uckioueHui. PazpaboTtka kona,
0€30MaCHOTO K BOSHUKHOBEHHIO UCKIIFOUEHUI.

O606mmennoe nporpammupoBanue. [lladnonsr Gpynkmuii. [1labmornsie oneparopsl. [1labnonHb!
kiaccoB. [lapameTpbl m1abI0HOB, HE SBISIOUINECS THIIAMHU.

O60061ennoe nmporpammupoBanue. Crenuanu3zaius madnoHoB. [1labaoHHBIE METOIBI KiTacca.
[a6mons! u HacneaoBanue. [IpenMyiiecTBa U HEIOCTATKH MCIIOIB30BAHUS IAOJIOHOB.
MonynbHoe TectupoBanue. PazpaboTka uepe3 TectupoBaHue. Jrtaribl pa3paboTku B cTiie TDD.
[IpenmyriecTBa UCIIOIB30BaHUS MOAYIBHBIX TecTOB U T DD. Bo3aMoskHbIe poOIeMBl,
3aTPyIHSIONINE MOYIbHOE TECTUPOBAHUE KJIACCOB U CIOCOOBI UX pemieHus. 3akoH Jemetpa.
[TatTrepns! npoekTupoBanus. A6ctpaktHas ¢adbpuka. Haznauenue. Ctpykrypa. OTHOLICHUS
MEXIy ydacTHUKaMHu narrepHa. [Ipumenenue. Ilpumep nenons3zosanus. [Ipenmymectsa u
HEJOCTATKHU.

[Tarrepusl npoektupoBanusi. Crpoutens. Haznauenue. Ctpykrypa. [Ilpumenenue. [Ipumep
ucnonb3zoBanus. [IpenmyniecTBa 1 HEAOCTATKHU.

[TaTTepubl npoekTupoBanus. ®adpuunsiii Mmetoq. Hasnauenue. Ctpykrypa. [Ipumenenue.
[Ipumep ucnonp3oBanus. [IpenmyiecTsa 1 HeTOCTATKH.

ITaTTepHbl npoekTupoBanus. [Iporotun. Haznauenue. Ctpykrypa. [Ipumenenue. [Ipumep
ucnonb3oBanus. [IpenMyniecTBa 1 HEAOCTATKHU.

[Tarrepusl npoektupoBanus. Oaunouka. Haznauenue. Ctpykrypa. [Ipumenenue. [Tpumep
ucnonbs3oBanus. [Ipenmyiectsa u Henocratk. OCOOEHHOCTH peanu3anuu narrepaa «OJIuHOUKa
B C++.

[Tarrepusl npoektupoBanus. Anantep. Haznauenue. Ctpykrypa. [Ipumenenue. [pumep
ucrnonbs3oBanus. [Ipenmyiiectsa u HenocTaTku. Aantep kiacca. Anantep oobekra. CriocoOsl
peanu3aluy CMEHHBIX aJanTepoB.

[Tarrepubl npoexktupoBanusa. Komnonosuuk. Haznauenune. Ctpykrypa. [Ilpumenenue. [lpumep
ucnonb3oBanus. [IpenmymiectBa u HepoctaTku.CcbulKM Ha poauTeneil. Paznenenue
KOMIIOHEHTOB. YTPaBJIEHUE JOUCPHUMU KOMIIOHEHTAMH.

[Tarrepusl npoekTupoBanus. Jlekopatop. Haznauenune. Ctpykrypa. [Ipumenenue. [Ipumep
ncrnonb3oBanus. [IpenMyniecTBa 1 HEAOCTATKH.

[Tarrepnsl npoekTupoBanus. 3amectutenb. Haznauenne. Ctpykrypa. [Ipumenenue. [Ipumep
HCNOJIb30BaHus. [IpenMyiecTBa 1 HEJOCTATKU. Y JAJIEHHBIN 3aMECTUTEIb. BUpTyabHBIM
3aMECTHTEIb. 3alMIIAOIINN 3aMECTUTENb. ¥ MHBIN yKa3zarenb. Ontumusaius «Copy-on-writey.
[Tarrepusl npoexktupoBanus. Komanna. Haznauenue. Ctpykrypa. [Ipumenenue. [Ipumep
ucnonb3oBanus. [IpenmyniectBa u HepocraTku. uarpamma B3aumoneincteuil. [logaepxka
OTMEHBI U ITOBTOPA ONEpALUH.



34. Ilatrepus! npoektupoBanus. [locerurens. Haznauenne. Ctpykrypa. [Ipumenenue. [Ipumep
rcnoJib3oBanus. [IpeumymectBa u HegocTaTku. JlnarpaMmma B3auMOICHCTBUM.

35. [Nattepus! npoektupoBanus. Habmogarens. Haznauenue. Ctpykrypa. [Ipumenenune. Ilpumep
ucnoib3oBanus. [IpenmyecTBa u HenoctaTku. [InarpamMma B3aumoseiictsuii. Habmonenue 3a
HECKOJbKUMH cyObekTamu. MaunuupoBanue oOHoBNneHus. Bucsune cebuiku u 60pbda ¢ HUMH.
["apanTupoBaHre HENPOTUBOPEYUBOCTH COCTOSIHUSA CyObEKTa Mepe/i OTIIPABKON YBEOMIICHHUS.
Tpaucnsuus unpopmalyu o XxapakTepe U3MEHEHUs! CyObeKTa, MO/IeIb BBITSTUBAHUSA, MOJIENb
MpoTalKuBaHus. SIBHOE criennpuiIrpoBaHue MPEICTaBISIIOIINX HHTepeC MOIUBUKALIUHI.

36. INarrepusl mpoektupoBanus. Model-View-Controller. Haznauenue. Ctpykrypa. BzaumoneiictBue
MeX1y ydacTHHKamu narrepHa. [Ipumenenue. [Ipumep ucnonb3oBanus.

[Tpumep 3amanus madopaTopHoi padoTsr Nel

3adaHue 1. 20 6aa108
O3HaKoMbTeCb C BO3MOMHOCTAMM Knacca vector bubnmotexku STL.

PaspaboTaiiTe nporpammy, BbINOHAIOLLYIO CHUTbIBAHME MacCUBa YMCEN C NaBaloLLel 3anATON, pa3aenaembix
npobenamwu, U3 cTaHAaPTHOrO NOTOKa BBOAA B vector, 06pabaTbiBaloLLyIO ero CornacHo 3aaaHunto Bawero
BapvaHTa 1 BbIBOAALLYIO B CTaHAAPTHbIN NOTOK NOYYEHHbIA MaccuB (pa3aeneHHbiii npobenamun). B nporpamme
[O0/1XHbl 6bITb BblaeeHbl QYHKLUMM, BbINOMHAOLIME CHUTbIBAHME MacCUBa, ero 06paboTKy M BbIBOA pe3y/bTaTa.

B KOMNJIeKTe C NPOrpaMmMOM A4,0/1KHbl NOCTaBAATbCA ¢aiinibl, NO3BOAAIOLWME NPOBEPUTL ee paboTy B
aBTOMAaTUUYECKOM peXKume.

Bapuant | BeiBoaumoe 3HaueHue

1 [TpnbaBUTH K K&KAOMY JIEMEHTY MACCHBa CpelHEE apH(PMETHIECKOE €r0 IMOJIOKHUTEIBHBIX 3JIEMCHTOB

2 Kaxiplil 21eMeHT MaccuBa JOIDKECH OBITh YMHOKEH HA MUHHUMAJIbHBIN 3JIEMEHT HCXOIHOTO MAacCHBa

3 YMHOXHUTB 3JIEMEHTHI MacCHBa, Jeiisiuecs Ha 3 0e3 ocTaTka, Ha CpefHee apu(pMETHIECKOE HIEMEHTOB
MaccHBa, JeJsmuxcs Ha 2 6e3 ocTtaTka

4 PaznenuTh 31eMEeHTHl MacCHBa HA MOJIOBUHY MAaKCUMAJIBHOTO JIEMEHTa

5 OTcopTHpOBAaTh 3IEMEHTH MACCHBA B MOPSIJIKE BO3PACTAHMUS CyMMBI COCTaBJISTIOINX MX LU(P

6 YMHOXHUTB Ka)KAbIH OTPUIIATENILHBIA 3JIEMEHT MacCHBa Ha PONU3BEACHHE MAKCUMAJIBHOTO 1 MUHUMAaJIbHOTO
3JIEMEHTOB MCXOJIHOTO MacCHBa

7 YMHOXHUTB Ka)KAbIH 3JIEMEHT MacCHBa HA MaKCHMAaJIbHBIH 3JIEMEHT MCXO/IHOTO MAacCHBA M PAa3JeIUTh HA
MUHHMAJIBHBIA JIEMEHT UCXOJTHOTO MacCHUBa

8 ITpubaBuUTh K KaXKJIOMY 3JIEMEHTY MacCHBa CYMMY TPeX MHHUMAJIBHBIX 3JIEMEHTOB MacCHuBa

9 DJeMEeHTHI, CTOSIIIE Ha YeTHBIX MO3UIUSIX MacCHBa YMHOXUTD Ha 2, a U3 3JIEMEHTOB, CTOSIIINX HA HEYETHBIX
MO3MIIUAX, BEIYECTh CYMMY BCEX HEOTPHUIIATEIbHBIX JIEMEHTOB

10 Kaxyro ueTBepKy 1eMEHTOB MacCHBa (JTM00 OCTaBIIYIOCS YacTh MacCHBa MEHBIIEH JJIMHBI) OTCOPTHPOBATH B
MOpPsIAKE BO3PACTaHUS

T.K. BeWweCcTBeHHble Yncna NpeacTaBaAoTCA B NaMATU NLWb I'IpM6!'IM3MT€I'IbHO, HEO6XO,C],MMO npuv nogcyeTe CyMmbl
U,Vld)p Yncna NpUHNUMaTbL B PpaCHeT /INLb 3 3HaKa nocsne 3anAToun.

3adaHue 2
O3HaKoMbTECb C BO3MOXHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubnmorekmn STL 1 BbinoAHUTE
3aflaHune, CoOTBETCTBYIOLLee HoMmepy Baluero sapuaHTa.

B KOMnNneKTe ¢ NPorpamMmmoin A0NKHbl 06A3aTeNIbHO NOCTaBAATbLCA $aitnibl, N03BONAIOLWME NPOBEPUTL ee paboTty
B aBTOMATUUYECKOM pexKume.

| Bapuant | 3ananue | Baja




Paspaboraiite GyHKITHIO

std::string RemoveExtraSpaces(std::string const& arg),

YAQIAIONIYIO U3 CTPOKH, TIEPEAAHHON B ITapaMeTpe arg, JIUITHUE TpoOenbl. JINITHUMY CYUTAIOTCS BCE
npo6em,1 B Ha4aJI€ 1 KOHIEC CTPOKHU, a TAKKE JOIOJTHUTCIIbHBIC HpOGGHBI MCXIY CJIOBaMHU.
Paspaboraiite ¢ ee HCIIOIB30BaHUEM (PYHKIIHIO, BHITTONHSIONIYIO YICHHE JIMITHUX IPOOEIIOB U3
Ka)KJJOM BXOJTHOIO MOTOKA CUMBOJIOB U BBIBOJI PE3YJIbTUPYIOUINX CTPOK B BEIXOAHOM MOTOK.

30

Paspaboraiite QyHKIHIO

std::string TrimBlanks(std::string const& str),

BBITIOJTHAIOITYIO OTPE3aHUC HpOGeJ’IOB B Ha4aJi€¢ 1 B KOHLE CTPOKHU str, u BO3Bpallarouyro
PE3YIBTUPYIOLIYIO CTPOKY

Pa3pa60TaI71Te Ha €€ OCHOBEC IPOTpaMMy, BBITIOJTHAIOUIYIO OTPE3aHNUC npo6en03 B Ha4YaJi¢ U KOHIIC
Ka)KZ[Oﬁ CTPOKH, HOCTyHaIOIIIefI CO CTaHAAPTHOI'O MMOTOKA BBOAA, U BHIBOJAIILYIO PE3YyJIbTAT B
CTaHI[apTHBIﬁ IIOTOK BBIBOJIA

20

3adaHue 3

O3HaKoMbTeCb C BO3SMOXHOCTAMM KOHTEﬁHepa std::map 61bnnoTtekmn STL 1 BbINOAHUTE 3adaHune,

COOTBETCTBYHOLLEE HOMEPY Bawero BapuaHTa.

B KomnaeKTe ¢ NPorpaMmoit Ao xHbl 0653aTeIbHO NOCTaBAATLCA ¢aiinbl, N03BONAIOWMNE NPOBEPUTb ee paboTy

B aBTOMATUYECKOM peXxXume.

Bapuant

3ananne

bann

1

PazpaboTaiiTe nporpaMMy, BBITIOJIHSIOLIYIO TIO/ICUYET YaCTOTHI BCTPEYaeMOCTH CJIOB, HOCTYIAIOIINX CO
CTaHAAapTHOT'O MOTOKA BbIBOJIa U BBIBOAAIYIO CJIOBA UX YaCTOTHI UX BCTPEYACMOCTHU B CTaHI[apTHLIﬁ
IIOTOK BBIBO/JA.

CroBOM cuHTaeTCs MOCIE0BATENIFHOCT U3 OJHOTO U 00Jiee CHMBOJIOB, pa3IelicHHAS
MIOCTICIOBATENEHOCTHIO U3 OJJTHOTO M 00JIee CHMBOJIOB pa3fenuTese (IIpoOeisl, Ta0yIsAIUH, CHMBOJIBI
KOHIIa CTPOKH).

Jiis mogcyeTa 9acTOTH BCTPEYaEMOCTH CHMBOJIOB UCTIONB3YHTE 0TOOpakeHIE CJI0BO—YacTOTa
BCTPEYaeMOCTH.

JIomoJHUTETbHO MOKHO MOJY4YHTh 10 10 6as/10B, eciti mporpaMma OyAeT crioco0Ha 00HapyKUBATh
pYyCCKHe U aHTJIMHACKUE CJIOBa, 3allMCaHHbIE B Pa3HOM PETUCTPE CUMBOJIOB, T.€. cUuTaTh ciioBa HeLLo u
heL LO oxnHakoBbIMH.

20

3adaHue 4.

O3HaKOMbTECb C BO3MOMHOCTAMM KOHTelHepa std::set 1 BbINOAHWTE 3a4aHKe, COOTBETCTBYOLEee HoMepy Bawwero

BapuaHTa.

B KOMNJIeKTe C NporpaMmoi A,0NKHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy

B aBTOMATUYECKOM peXxxXume.

Bapuant

3aganue

bana

1

Paspaboraiite QyHKIHIO

std::set<int> CrossSet(std::set<int> const& set1, std::set<int> const& set2),

BO3BPAIIAOLIYIO PE3YJIHTAT [IEPECEUEHHUS  JBYX MHOYKECTB IEbIX YHCEIL.

C ee ncnoap30BaHNEM pa3paboTaiiTe MporpaMMy, BBIBOIAIIYIO B CTAHAAPTHBIN MOTOK BBIBOJIA
OJIEMECHTBI IBYX MHOXKECTB HEJIBIX YUCCIT U PE3YJIbTAT UX NEPECCUCHUA.

ITepBoe MHOXECTBO — MHOECTBO uncen oT 1 g0 N, nemstmuxcst 6e3 ocTarka Ha CyMMY CBOMX ITUGD.
BTopoe MHOKECTBO — MHOXKECTBO LENbIX yuces To 1 10 N, cymma mudp KOTOPHIX SIBISIETCS YETHOH.
[Tapametp N nepenaercsi mojap30BaTeIeM B BUIE apryMEHTa KOMaHJHOM CTPOKH.

30

! NepeceueHnem ABYX MHOMKECTB ABAAETCA MHOXECTBO, COAEPKaLLEee 31eMeHTbI, NPUCYTCTBYIOLIME OHOBPEMEHHO U B

NnepBOM U BO BTOPOM MHOXeCTBe




JlonosiHUTE/IbHbIE 3aJaHUA

3adaHue 5.

O3HaKomMbTecb C BO3MOXKHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubanotekun STL 1 BbINOAHUTE

3a4aHue, COOTBETCTBYIOLLee HOMepy Baluero BapuaHTa.

B KOoMnneKTe ¢ NporpamMmmoi A0/3KHbl 06A3aTeIbHO NOCTaBAATLCA $aitsibl, NO3BOAAIOLME NPOBEPUTb ee paboTty

B aBTOMATUYECKOM peXxume.

Bapuant

3amanue

bana

1

Paspaboraiite QyHKIHIO

std::string FindAndReplace(std::string const& subject, std::string const& search, std::string
const& replace),

BO3BPAIIAIOIIYIO PE3yIIbTAaT 3aMEHBI BCEX BXOXKICHHI MocTpoku Search B ctpoke subject ma ctpoky
replace. B ciyuae, eciu ickoMast CTpoKa ITycTast, 3aMEHBI CTPOK TIPOM3BOIUTECS HE TOJDKHO.
PaspaboTaiiTe Ha ee OCHOBE IPOTPaMMYy, 3aMEHSFOIYIO BCE BXOXKICHHUSI HCKOMOW CTPOKH B
CTaHAapTHOM IMOTOKE BBOJa Ha CTPOKY-3aMCHUTCIIb U BBIBOJAANIIYIO PE3YJILTAT B CTaHZ[apTHLIfI IIOTOK
BbIBO/J1A.

CuHTaKcUC KOMAaHIHOHN CTPOKU!

replace.exe <search-string> <replace-string>

40

Paspabotaiite QyHKIHIO
std::string HtmlEncode(std::string const& text),
BBIMOJHSIOIIYIO KOJMPOBAaHHE CIEIHATBHBIX CHMBOJIOB CTPOKH teXt COOTBETCTBYIOIIMMHE CYIIHOCTSIMU
HTML:

e  “(mBoitHas KaBBIUKA) 3aMeHsAETCS Ha &QUOL;

e  ‘(amoctpog) 3ameHsieTcs Ha &apos;

e < (3HaKk McHbIIE) 3aMeHseTcs Ha &lt;

e > (3Hak OoJble) 3aMeHsieTcs Ha &Qt;

e & (ammepcann) 3aMeHseTCS Ha &amp;
PazpaboTaiiTe Ha ee OCHOBE ITPOTrpaMMy, BHITOIHSIONIYIO html-KoanpoBaHue TeKCTa, MOCTYMAIOUIEro CO
CTaHJAPTHOTO TIOTOKA BBOJIA, M BHIBOSIIYIO PE3YJIbTAT B CTAHIAPTHBIN MOTOK BHIBOJIA.

40

Paspaboraiite QyHKIHIO

std::string HtmlIDecode(std::string const& html),

BBIMIONTHSOIITYTO iekoaupoBanne HTML-cymHocTeit ctpoku html, mepeunciennsix B Bapuanrte 3,
00paTHO B MX CUMBOJIBHOE TIPEJICTABIICHHE.

PazpaboTaiiTe Ha ee OCHOBE ITPOTPaMMy, BHITOIHSIONIYIO IeKoaAnpoBanue html-cyniHocTeit Texcra,
MOCTYMAIOMIET0 CO CTAHAAPTHOTO ITOTOKA BBOJA, M BBIBOJISIILYIO PE3yJbTAT B CTAHIAPTHBIA HOTOK
BBIBOJIA.

40

Paspaboraiite QyHKIHIO

bool ParseURL (std::string const& url, Protocol & protocol, int & port, std::string & host,
std::string & document),

BBITTOJTHAIONTYIO Pa300p cTpokH url, ¥ u3BIeUeHNE U3 Hee HHPOpMAIK 00 UCTI0JIB3YEeMOM IIPOTOKOIIE,
HOMEPE MopTa, UMEHHU XO0CTa U UMCHU TOKYMEHTA.

B cnyuae ycriexa (hyHKIMS JOIKHA BO3BpAIIATh true, B cirydae omubku — false.

Protocol — 310 mepeurcIuMBbIil THIT, 3aIAFONIKI OJJMH U3 U3BECTHBIX IPOrPaMMe TIPOTOKOJIOB:

enum Protocol

{
HTTP,
HTTPS,
FTP

¥

Banuaueim (nonyctumbiv) URL-oM mporpamma J0JKHA CYMTATh CTPOKY B CieyroleM Gopmare:
npomoxon:lixocm[:nopm][/ooxymenm], rue

nporokou — http, https nim ftp (B J060M perucrpe),

TIOPT — MOJIOKHUTEIbHOE Yrciio oT 1 10 65535

(B KBaZpaTHBIX CKOOKaX yKa3aHbI OMIMOHAIBHEIE dneMeHTh URL-a)

Ecnu nopt He ykasaH, TO OH JOJDKEH CYMTATHCSI PABHBIM HOMEPY MOPTa MO YMOIYAHHUIO [UIsl TAHHOTO
nporokona (st HTTP — aro 80, aust HTTPS — 443, nns FTP — 21).

60




PaspaboraiiTe Ha ee OCHOBE IpOrpaMMy, pacro3Harmryo gonycrumbie URL-cTpoku (pasnenseMblie
CHMBOJIaMH KOHI[a CTPOKH) B CTAHAAPTHOM ITOTOKE BBOJIA M BHIBOSIIYIO B CTAHIAPTHBIN MOTOK BBIBOJIA
“H(OPMAIIHIO 0 KAXKI0M M3 HUX B cienyromeM Gopmare:

<HUcxoouwtit URL>

HOST: <xocm>

PORT: <nopm>

DOC: <doxkymenm>

Hampumep, nins URL-a

http://www.mysite.com/docs/documentl.html?page=30&lang=enttitle

JIOJDKHO OBITh BBIBE/ICHO:
http://www.mysite.com/docs/documentl.html?page=30&lang=en#title
HOST: www.mysite.com

PORT: 80

DOC: docs/documentl.html?page=30&lang=en#title

3adaHue 6.
O3HaKoMbTeCb C BO3MOXKHOCTAMM KOHTelHepa std::map 6ubanoTtekmn STL 1 BbINOAHUTE 33a4aHKeE,
COOTBETCTBYlOWEE HOMepPY Balero BapuaHTa.

B KOMNJIeKTe C NporpaMmoi 4,0/1KHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMaTUUYECKOM pexKume.

| Bapuant | 3ananue | bauaa |



http://www.mysite.com/docs/document1.html?page=30&lang=en#title

1 PazpaboTaiiTe mporpamMmy-cioBaph, OCYIIECTBIISIONIYIO TIEPEBO CJIOB M CJI0BOCOYETAHMIA, 60
MOCTYMNAIOUIMX CO CTAaHJAPTHOTO MIOTOKA BBOJQ, € AHIJIMHCKOI0 sI3bIKA HA PYCCKHUH C
HCTIOJIB30BaHUEM 3aJaHHOTO (paiiina croBaps M BRIBOISIIYIO pe3yJIbTaT MEpEeBO/ia B CTAaHAAPTHBIN OTOK
BBIBOJIA.

Ecnu BBOguMOE CIIOBO MJIM CIOBOCOYETaHHE, OTCYTCTBYET B CJIOBape, MporpaMmMa JI0JKHA TOTPOCUTh
TI0JIB30BATEIS BBECTHU IIEPEBO U 3aIIOMHHUTH €T0, B CIIy4ae, €CJIM II0JIb30BATEIb BBEI HEIYCTYHO CTPOKY.
15 BIXO4a U3 quanora ¢ mporpaMmMoi oJb30BaTellb JOJKEH BBECTU CTPOKY, COCTOSLIYIO U3 TPEX
Touek. [lepen BBIXOIOM MporpaMma CIpaiimBacT 0 HeOOXOAMMOCTH COXPAHHUTh U3MCHEHUS B (paiine
CJIOBaps, B TOM CJIy4Yac, ecJiM B CJI0BAPh ObLIH 100aBJIeHbI (pa3bl BO BpeMsl TEKYIICH CecCHU pabOThI
€ IPOrpaMMOil.

Wwms daiina ciaoBaps nepeaacTcs mporpaMme ¢ IOMOIIBIO TapaMeTpa KOMaHIHO# cTpoku. dopmar
(aiina ciroBaps 3a1aH B IPWIOKEHHHN K JTabopaTopHO# padoTe B karamore tests\translator.

[Ipumep nuanora 1oJib30BaTeNsl ¢ IPOrPaMMON:

>cat

KOT, KOIIKa

>ball

MAaY

>meat

HemsBecTHOe cJyioBO “meat”. BBemuTe nepeBol MM NYCTYID CTPOKY IJid
oTkasa.

>MSCO

CnoBo “meat” coxpaHeHO B cJjioBape kak “Msaco”.

>meat

MSCO

>The Red Square

HemsBecTHOe cJyioro “The Red Square”. BreimuTe nepeBOn WM IIYyCTYK CTPOKY
IoJiga oTKasza.

>Kpacuaa [lmowanb

Cinoro “The Red Square” coxpaHeHO B cJjioBape kak “KpacHasa Ijomans”.
>1kkvksmdv

HemsBecTHOe cJyioro “lkkvksmdv”. BBenuTe nepeBOon MM NYyCTy CTPOKY IJid
oTkKasa.

>

Crnoso “lkkvksmdv”npouTrHOPMPOBAHO.

>Tym nonvzosamenv Haxcumaem Ctrl+Z, a samem Enter, umobvl 6secmu cumeon konya gaina ¢
Knaeuamypbi.

B cioBapb ObuTH BHECEHBI M3MEHECHMS. BBenuTe Y Witn y A7 cCOXpaHEHUS Iepe;]] BBIXOI0M.

>y

N3menenus coxpanensl. Jlo cBuianus.

JlomoHUTeIbHO MOKHO MOTYYnTh 10 10 621108, ecii mporpamma OyIeT ClIOCOOHA OCYIIECTBIIATh
[IEpPEBOJI aHIIIMICKUX CJI0B, BBOJUMBIX M0JIb30BATENIEM B IPOU3BOJIBHOM PETUCTPE CUMBOJIOB.
Hanpumep, cnoa CaT, npu n3BecTHOM TiepeBoie s cioBa cat.

3adaHue 7.
O3HaKoMbTeCb C BO3MOXKHOCTAMM KOHTelHepa std::set 1 BbINONHWUTE 3a4aHNe, COOTBETCTBYOLLEE HOMepPY Baluero
BapuWaHTa.

B KOMnNneKTe ¢ NPOrpamMmmoin A0NKHbl 06A3aTeNIbHO NOCTaBAATLCA (aitibl, N03BOAAOLWME NPOBEPUTL ee paboTty
B aBTOMaTUUYECKOM pexKume.

Bapuant | 3aganue bann

1 B crniopTuBHO# 11KOJIE 00Y4aeTCss HEKOTOPOE KOJIMIECTBO YUEHUKOB. VIMeHa YUCHUKOB — YHUKAJIBHBI. 50
Kaxplit yueHHK nocemaeT oJiHy uin 0oJiee CIIOPTHUBHBIX CEKIMH IIIKOJIbI.

VY TpeHepa KaxJOH CEKIMH €CTh CIIMCOK YUEHHKOB €TI0 CEKIMH, 3aJaHHbII B BU/Ie TEKCTOBOTO (aiiiia, B
KOTOPOM B KaxkaoH cTpoke 3anucano OUO yueHuka.

3amayva: Ha ocHOBe (haiiyIOB CO CITMCKAMHU YUYSHHKOB Ka)JI0T0 TpeHepa IOCTPOUTH CITHCOK BCEX
YYEHHKOB IIKOJBIL.




[Iporpamma npuHUMAET C KOMAHIHOW CTPOKH UMeHa (aiIoB CO CIIMCKAMH YYSHUKOB KaXKIOW CEKIINU
(KONIYeCcTBO CEKIHUH B IIKOJIE, a, CJIEIOBATENBHO, TApaMEeTPOB KOMAHIHOM CTPOKH — ITPOU3BOIBHO) H
BBIBOJIMT B output CIIMCOK BCEX YYaIUXCS IIKOJIBI.

Yka3zaHusi: Mcnob3yiire konreiinep std::set<std::string> mis XxpaHeHHsT MHOXKECTBA HMEH YUEHHKOB
mIKOJBl. B maHHOE MHOKECTBO T00ABIISHTE MMEHA YYAIINXCsI, CAUTHIBAEMBIX U3 CIFICKAa YUEHUKOB
Kaxou cexkuuu. Ilocie 3an0aHEHNs] MHOXKECTBA BBIBEUTE B output ero CoaepKUMOE.

J171st TOBBILIEHUS! KyJIBTYPBI OOIIEHHMS B YaTe HEOOXOAMMO HANUCATh MIPOTPaMMy-(pHIbTp, YAAISIOIYIO
13 COOOIIEHUI yYaCTHUKOB YaTa HeI0IyCTUMBIE CJIOBa.

CHnmcoK HeIOMyCTHMBIX CJIOB 33JaeTcs B TEKCTOBOM (aiisie (CoBa pas3jeseHsl 0Ce10BaTeIbHOCTHIO
U3 OZIHOTO ¥ OoJiee MpoOeIoB, TadyIISHUI I CHMBOJIOB KOHIIA CTPOKH), UMsI KOTOPOT'O MepeaaeTcs
porpamMmme MpH NOMOIIY apryMeHTa KOMaHIHOW CTPOKH.

[Tporpamma u3 Kax101 BBOAUMOHN M3 CTaHAAPTHOTO MOTOKA BBOAA CTPOKH JOJDKHA YAAJATh
MIPUCYTCTBYIOIINE B HEW HEJOMYCTUMBIE CIIOBA U BEIBOANUTH 00pPaOOTaHHBIN pe3yIbTaT B CTAHAAPTHBIN
MIOTOK BBOJA.

CnoBoM cunTaeTCsI MOCIEA0BATENLHOCTD M3 OJHOTO U 00JIee CUMBOJIOB, Pa3ICICHHBIX
MIOCTIEIOBATENEHOCTHIO U3 OJJHOTO M 00JIee CHMBOJIOB-pa3eUTeNeH (TIpoOeITbl, Ta0y ISIIH, CHMBOJIBL
KOHIIa CTPOKH, 3HAKU TPEIHHAHMS, 3HAKHA apU(PMETHICCKIX ONepaIHii, CKOOKH).

Yka3aHusl: cCuuTaiiTe HEAOIyCTUMBIE CIIOBA BO MHOXKECTBO CTPOK M IIPH 00pabOTKe TeKCTa IIPOBEPSIHTE
BXOJXKJICHUE Ka)XKJIOT0 CIIOBA TEKCTa B IaHHOE MHOXKECTBO.

JlonoTHUTETBHO MOKHO MOJYy4YHTh 10 02717108, ecnu GuibTparys cioB OyneT IPOU3BOIUTHCS €
UTHOPHPOBAaHNEM PErHCTPa CHMBOJIOB, B KOTOPOM OHH 3anucaHbl. T.e. eClId HeIOITyCTHMBIM CIIOBOM
SIBJISIETCSI CIIOBO «JIypaK», TO JOJDKHBI (GUIbTPOBaThCs cioBa «/lyPak», «aypak», « IYPAK» u
10JIOOHBIE.
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ITo mToram 00y4deHus BRIAACTCS JOKYMEHT CIIEAYIOIIEro oopasia

ABTOHOMHAaR HEKOMMEPYECKas OpraHu3auua AoNONHUTENLHOTO
npogeccmoHansHoro obpazosaHuna «MHpochepar

LienTp NnpodeccuoHansHoM NoAroToBKN
«V‘HCTMTyT nporpaMmHbIX cucTem»

CBUAETENBCTBO

Ne

BblaaH

1 YAOCTOBEPAET, YTO OH (OHa)

no nporpamme

BobbemMe __ 4acoe.

M. . AwnpekTop

« » 201 r.




