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IosicHUTEILHASA 3aNNCKA

Heablo Kypca siBISETCS NOJYYEHHUE 3HAHUM 00 OCHOBHBIX KOHIICTIIHUSX OOBEKTHO-OPUEHTHPOBAHHOTO
MIPOrPaMMHUPOBAHUS U €r0 MPUMEHEHHS Uil pa3paboTKU M MPOCKTHPOBAHHS MPOTPAMMHBIX CHUCTEM. B
pe3ynbTaTe MPOXOXKIEHUS JaHHOTO Kypca CTYACHT IOJNy4aeT HaBBIKU OOBEKTHO-OPHUEHTHPOBAHHOIO
MPOEKTUPOBAHMSI U aHAIM3a MpH pa3paboTKe IporpaMM, YMEHHE HCIIONb30BaTh HACIEIOBaHUE H
noJIMMOp(u3M, MPUMEHSATH Ha IPAKTUKE OCHOBHBIC MATTEPHBI IPOCKTUPOBAHUSI.

Kateropum yyammuxces:

CnymarenssMu Kypca MOTYT OBbITh Julla oT 18 Jjer, uMeronue HavallbHOE, CpPEeJHEE WIIM BBICIIEE
npodeccuoHanpHoe 00pa3oBaHue, a TAKXKE BBITYCKHUKH 00111€00pa30BaTeNIbHbIX HIKOJI.

TpeOoBaHus K HAYAJIbHOMY YPOBHIO IOATOTOBKH 00y4aK0IIMXCS

JUIs  yCIEIIHOTO  OCBOGHHS Kypca  HEOOXOMUMBbI  TOHMMaHWE  TMapaJWrMbl  CTPYKTYPHOTO
MIPOrPaMMHUPOBAHHUS, & TAKXKE 3HAHKE OCHOB IMPOCKTUPOBAHUS, pa3pabOTKH, TECTUPOBAHUS M BEPUPUKAITUU
MIPOrpaMM Ha MPOIEAYPHOM SI3bIKE IPOrPaMMUPOBAHUS BEICOKOT'O YPOBHSI.

DopMbI 3aHATHI:

° 3aHsaTHS MPOXOAAT B (hopMaTe: JISKIHS + Ta00OpaTOpPHBIC 3aHSATHS.

° Kaxnas maGopartopHasi paboTa COCTOMT M3 HECKOJIBKHX 33/1a4. BBINOJHEHNE OCHOBHBIX 3aJaHUI
MIpeIoiaraeTcs JoMa.

@opMbI IPOMEKYTOUHOI aTTeCTANU:

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

° Cpnaua sk3amMeHa B KOHLIE 00yueHus

ITo utoram O6y‘leHI/IH BbIIACTCA CBUACTCIIBCTBO 00 OKOHYAaHUHU KYpPCOB, ITPEACTABIICHHOC B HpI/IHO)KeHI/II/I 3.
Ili1anupyembie pe3yabTaThbl 00y4eHUs

CaMocTosTenbHast WK MO PYKOBOJICTBOM pa3pad0TKa allfTOPUTMOB C HCTIOIb30BaHUE TpaduIeCcKIX
cpenctB (Omok-cxembl, UML-nuarpammsel u ap.), opopMiIeHHe MPOrPaMMHOTO KOJa B COOTBETCTBUU C
BHYTPEHHUMHU HOPMAaTHUBHBIMH JOKYMEHTAMH OpTaHu3aluu (perjaMeHTaMH, MPUKa3aMu, MOPAIKaMHU) U,
nipu HeoOxoaumoctu, [OCTamu. YMeHue penarh TUIIOBBIC 33/1a4H.

Perucrparust HOBBIX BEpCHil TPOTPAMMHOTO OOECIIEYEHUS C MCIIOIH30BAHUEM CHCTEMBI KOHTPOJIS
BEpCUI.

[TpoBepka pabOTOCTIOCOOHOCTH TPOrPaMMHOTO KOJa, M pa3padoTKa TECTOBBIX HAOOPOB JAHHBIX,
npeAnoararonmx GopMyIUpOBaHUE TTPABUJI CO3JaHUs, CTPYKTYPHI U TpeOOBaHUHN K TECTOBHIM Habopam

AHHBIX.



Pedaxkropuar u onTEMHU3amMs NPOrPpaMMHOIO KOAA, B TOM 4YHCIE C HCIIOJIB30BAHUEM
CTELUATU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB.

Hcnpasnenue nedexToB, 3aUKCUPOBAHHBIX B 0a3e MaHHBIX 1E(EKTOB, YCTAHOBJICHUIO MPUYHH
BO3HMKHOBEHUS J€(EKTOB, BHECEHHIO M3MEHEHHH B MPOTPAMMHBIA KOJ| JUI YCTPAHEHUS BBISIBICHHBIX
neeKToB.

BeimonHsAoTCs  caMocTosITeNbHAs pa3padoTKa Tpouenyp COOpPKHM MOAyJIeH M KOMIIOHEHT
IpOrpaMMHOr0 oOecreueHuss M BepH(HKalMs BBITYCKOB INPOrpPaMMHOIO Tponykra. I[IpomsBoaurcs
pa3paboTKa Mmpoueayp pa3BepThIBaHHUSA U OOHOBJIEHUS IPOrPAMMHOTO 00ECTIeYeHUs], POLEYP MUTPAlUU
U mpeoOpazoBaHus (KOHBEPTAIMU) JAHHBIX M IIPOTPAMMHBIX HHTEP(EHCOB ¢ NCIONIb30BaHNEM BIOPaHHBIX

IIPOTPaMMHBIX CPEICTB, TEXHOJOTHHA CO3[aHUs OTKPBITBIX CUCTEM. Pemarorcs 3amadu ¢ 3JIeMEHTaMHu

IIPOEKTUPOBAHMS.

Y4yeOHO-TEMATHYECKUH IIJIAH

B Tom unciie dopma
Ne HaunmeHoBaHue pa3aeiioB Bcero yacos | Jleknuu | IIpakr.
KOHTPOJISt
3aHATHSA
1 OcHoBbI s13b1ka C++ 3ammra
4 2 2 nabopaTopHOH
paboThI
2 CrannaprHas 0ubamorexka 3amura
mada0HoB A3bIka C++ 4 2 2 nabopaTopHOI
paboThI
3 Kaacchl v 00beKTHI 3amura
3.1 | Ilonarue knacca. nabopaTopHOH
3.2 | Meroas! ¥ TaHHEIE. 8 4 4 paboTs
3.3 | KoHCTpYyKTOp U IECTPYKTOP KonTponbHas
pabora
4 Komno3unus, HacjieqoBanue u 3amuTa
noJuMoppusm nabopaTopHOM
paboThI
4.1 | Komno3unus 8 4 4 Kontponbnas
4.2 | Bunsl HaclieqoBaHUs pabora
4.3 | llomumopduzm
4.4 | MHOXeCTBEHHOE HaclleJIOBaHUE
5 Ileperpy3ka onepanuii 3ammTa
8 4 4 nabopaTopHOI
paboThI
6 O0pa6oTka oHO0K U 3amuTa
HCKJIIYHMTEJIbHbIX CHTYAHH nabopaTtopHoit
6.1 | Crioco6b1 06paboTKH OMUOOK 8 4 4 paboThI
KoHntponbHas
6.2 | Uckimrouenus pabota




6.3 | Pa3paboTtka koma, 6€30macHOro K
BO3HUKHOBEHUIO HCKJIIOUYECHHI
7 O000mennoe 3amura
NporpaMMHupoBaHue, MAOJIOHBI 8 4 4 nabopaTopHOH
paboThI
8 MonayJibHOE TeCTUPOBaHME 3ammra
NporpamMm 8 4 4 nabopaTopHOi
paboThI
9 IlaTTepHbI NPOCKTHPOBAHHUSA 3amura
9.1 | [lopoxpaaroniue naTTEPHBI nabopaTtopHoit
POSKTHUPOBAHHUS 16 8 8 paboThI
9.2 | IlaTrTepHsbl MOBEACHUS
9.3 | CTpyKTypHBIE IATTEPHBI
Hroro 72 36 36

Copep:xxanue Kypca

Tema 1. OcHoBBI a3bIKa CH++

OCHOBHBIE SI3BIKOBBIE KOHCTPYKIUSAMHU si3bIka C++ - orepaTtopsl, 00bSIBICHUE TEPEMEHHBIX, CCHUIKH U
yKa3aTesu, OpraHu3alus BeTBICHUs, IUKIJIOB, OpraHu3alus npoueayp u GyHKUUN, BBOA U BBIBOI.

Tema 2. CtanaapTHasi 6udanorexa maodjaonos C++

3HAKOMCTBO CO CTaHAapTHON Onbmmorexoi mabdiaoHoB (STL). OcHOBHBIE KOHTEHHEPHI M AITOPUTMEI.
Ureparopel. YMHBIE yKa3aTenu.

Tema 3. Kinaccbl 1 00LEKTHI.

[TonsTre kiacca 1 00bEKTA; METO/IbI, TAaHHBIC U CBOWMCTBA; OTPaHUYCHUE JOCTYIA K JAaHHBIM U METOAaM
KJIacca; CO3JIaHuE M pa3pylIeHHe SK3eMIUISIPOB Kilacca, KOHCTPYKTOP U IECTPYKTOP; KOMTUPOBAaHUE U
nepeMenieHne 0ObEeKTOB.

Tema 4. Komno3unus, HacjieqoBaHue U NOJUMOPPU3M

COS)IaHI/Ie KJIaCCOB Ha OCHOBC MMCIOIIMUXCA; KOMIIO3UIIUA N HACJICAOBAHUC, OAMHOYHOC 1 MHOXCCTBCHHOC
HacCJICJOBaHUC, HOHHMOp(bHSM; OTKPBITOC, 3allIUIIICHHOC 1 3aKPBITOC HACIICAOBAHUEC,; JOCTOMHCTBA U
HEAOCTAaTKH HACJICAOBaHMA.

Tema 5. Ileperpy3ka onepauuii.

JlpyxecTBeHHbIe (pyHKIINU U Kiacchl. [leperpyska onepaTopoB ClOKEHUs, BRBIYUTAHUS, CPAaBHEHUS,
WHJICKC B MacCHBe, IPUCBaNBaHUs, TOTOKOBOTO BBOJA-BbIBO/IA, IpHBEACHUs TUTIOB. [leperpyska
oreparopa (). @yHkTOophl. YMHBIC yKa3zaTeau (Smart pointers).

Tema 6. O6padoTka 0IIMOOK U UCKJIYHMTENbHBIX CUTY AU,

OOnapyxeHue omuoO0IHbIX cuTyanuid. CriocoOsr 00padoTkn ommOok. Mckmouenus B C++. Kitaccer
uckioueHui. Pazpaborka koja, 6€30macHOro K BOSHUKHOBEHUIO UCKITFOUEHUH.



Tema 7. O6001IeHHOE TPOrpaMMHUPOBaHue, IA0JOHBI

[Tapagurma 06001IeHHOTO TTporpammupoBanus. [Ipumepsl 00001IeHHBIX aropuT™MOB. Peannzarnus
MEXaHHU3MOB 00001eHHor0 TporpammupoBanus B C++. [llabnons! kinaccoB u pynkmnuii. [lapamerpsr
mabnonoB. [11abmoHb! 1 HacIeT0BaHUE.

Tema 8. MoaysibHOe TecTUpPOBaHHe, pa3padoTKa Yepe3 TeCTHPOBaHUE

Buibl TectupoBaHus, OCHOBHAS HJIesl U IPEUMYIIIECTBA MOAYJILHOIO TeCTHpOBaHus. Pa3paboTka uepes
tectupoBanue (Test Driven Development, TDD), stansi pa3pabotku B ctuiie TDD, mpumeps!.

Tema 9. IlaTTepHbI NPOEKTUPOBAHUSA

[TatTepusl npoektupoBanus: AGctpaktHas padbpuka, Ctpourens, @adpuunslii meton, [IpoToTum,
Opnunouka, Anantep, Komnonosmuk, Jlekoparop, 3amecturens, Komanmaa, [Tocerurens, HaGmromnarems.
[a6on Model-View-Controller (MVC), ocHOBBI TporpaMMHpOBaHUs COOBITHIHO-YIPaBIIIEMBbIX
CHCTEM.

OpraHmaunOHHo-nenarornquKne YCI0BUS peaaqu3anum nmporpamMmal

Peanuzanus IIporpaMmabl obecneyeHa CJICAYIOUM O60py,[[0BaHI/IeMZ CTOJIbI, CTYJIb4, pa601nzle
KOMIIBIOTCPBI, KOMIIBIXOTCPp II€aarora, MYHBTHMGHHﬁHLIﬁ IMPOCKTOP, 3KpaH IJIA IIPOCKTOpA, MArHUTHaA

JocKa Juisl yaueOHOM ayautopuu, Bbixoa B IHTepHeT.
Cocras rpymisl 6-10 yenoBex.
VY4ebHo-MeTo1nuecKkoe U HHPOPMALIMOHHOE 00ecrieueHUe TPOrpaMMBbl.

1. b. Ctpayctpyn, fA3bik mporpammupoBanusi C++, 3-e uzn./Ilep. ¢ anra. --- CII16.; M.: HeBckuit J{nanexr
-- U3marensctBo BUHOM, 1999 1.

2. b. Crpaycrpyn, uzaitn u sBomonus si3eika C++ / Ilep. ¢ anra. -- M. IMK, 2000.

3. C. Meiiepc. DddexTrBHOE Hcnoab3oBaHue C++: 50 cOBETOB MO yNIYUIICHUIO BAIlIUX POrpaMM U
npoektoB. / Ilep. ¢ anri. -- M. J/IMK, 2000.

4. C. Metiiepc. Hanbonee s dextuBHoe ucnonbzoBanue C++: 35 HOBBIX peKOMEHALUH 110 YIYULIEHHUIO
BallIMX MporpaMM u npoektos. / [lep. ¢ anra. -- M. JIMK, 2000.

5. b. Dkkenb. @unocodust C++. BBenenue B crangaptheiii C++/ [lep. ¢ anrn. — CII6.: ITutep, 2004.

6. . byd. O0bEeKTHO-OpUEHTHUPOBAHHBIN aHAJIN3 U POEKTUPOBAHUE C MpUMeEpaMH MpuiiokeHuii Ha C ++,
2-e w3n./Ilep. c anrn .- M.: U3natensctBo bunowm, CII6.: HeBckuit auanekt, 1999 r.



Ipunoxenune Ne 1. Cpoku U pe:kuM 3aHATHI

[Iimanupyemble CpOKU 3aHATUN

Ne i/t

Yacos 1o Bus1aM pabot

Jlexkuu

[Ipaxkr.
3aHATUS

CamocrosiTenbHast
pabota

Htoroseri
KOHTPOJIb

Hroro
4acoB

1 menens

N

4

2 Henens

3 Henens

4 yenens

5 Henensa

6 Henmens

7 Henens

8 Henmens

9 Henens

10 menens

11 menens

12 wenens

13 menens

14 wenensa

15 menens

16 venena

17 wenens

NINININININININININDINDININDINDINININ

NINININININININININDININININININ

B R B e e e A N S I e

140

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




Ipunoxenne Ne 2. KOHTpPo/IbHO-U3MepHUTEIbHbIE MATEPHAJIBI

KonTpoJibHbIE 3a1aHUA

OneHka TeKylie u NpoMeXyTOYHON aTTECTALlUU 110 KypCy OCYIIECTBIISETCS 10 PE3Yy/IbTaTaM BIIIOTHEHUS
71a00paTOPHBIX U KOHTPOJIBHBIX padoT. [Ipu n3yyeHnn ydeOHON TUCIUILTMHBI TPOBOAATCS 3 KOHTPOJIbHBIC
paloThI 10 CIEeYIOIUM pa3jesiaM Kypca:

1. Kiaccel 1 00BEKTHI
2. Kowmmo3swuius, HaclieJOBaHHE U TOTUMOP(HU3M
3. O06paboTka OMKMOOK M UCKITFOYUTEIBHBIX CUTYaITUHA

Kaxngass KOHTposibHas paboTa KOHTPOJIUPYET OCBOEHHME CIYHIATENIIMH OIPENCICHHOrO pasjerna
n3y4aeMoro Kypca. Toroslii KOHTPOJIb 110 JUCLUUIUIMHE OCYLIECTBIISIETCS MO PE3yIbTaTaM BBIIOJTHEHUS
1a00paTOPHBIX, KOHTPOJIBHBIX pabOT U CAAYM SK3aMEHA.

IK3aMeHAIlMOHHbIE BOIIPOCHI

1. Tuns! nanHbIX A3b1ka C++. LlenouncneHHble TUIIB JaHHBIX. THUIBI JAHHBIX C IUIABAIOLIEH 3aMaToM.
[lepeuncaumsblii Tun. OObsABICHHE NEPEMEHHbBIX U KOHCTAHT B si3blke Cu++.

2. Tunsl gannblx sa3pika C++. CtpykTypsl. O0benuHenus. MaccuBbl. Ykazarenu. KiroueBoe cioBo
typedef. CnocoObl BbIIeieHHS HaMsATH A XpaHeHus NaHHbIX B si3bike Cu. Crartudeckoe,
aBTOMATHUYECKOE U JUHAMMUYECKOE pa3MelleHue JaHHbIX. OCOOEHHOCTH U pa3anyusl.

3. Omnepatopsl s3pika C++. Apudmerndeckne OmepaTopbl, ONEpaToOpbl OTHOUICHHUS, JOTHYECKHE
OIIEPaTOPHI, ONIEPATOPHI MAHUITYIUPOBAHUS OUTAMHU.

4. Ormeparopsl MHKpEMEHTa M JAeKkpeMeHTa. OmnepaTopsl M BBIPAKEHHUS MPHUCBAWBaHU. Y CIOBHOE
BbIpakeHue. [IpuoputeT u ouepeIHOCTh BINOJIHEHHSI OIIEPaTOpOB

5. VcnoBHoe Beipaxkenue. WucTpykimm u Omoku. Omeparop if. Omeparop switch. Cpencrsa
opranu3aiuu 1uKIoB si3bika C++ (for, while, do-while). Bioxxennsie mukisl. MacTpykimu break u
continue. MucTpykuus goto.

6. CpexacrBa opraHu3anuu moAnporpamMm U QyHKiui B si3bike C++. JlokanbHBIE W CTaTHYECKHE
nepeMeHHble (QyHkuuid. AprymenTtsl ¢yHkuui. Ilepemaua mapameTpoB MO 3HAYEHMIO, CCBHUIKE,
ykazatenio. Bo3sparienue pesynbrara Gpyakiun. Tum void. Ctatnueckue QyHKIHH.

7. Opranmszanusa namatu B sizbike Cu. Ykazarenu. Basitue anpeca mepeMmeHHoi. PaspiMeHOBaHMe
ykazatens. Muunumanuzanus ykasatenedl. KonmupoBanue ykaszareneil. YkazaTenu M apryMEHTHI
¢byHkuuit. Ykaszarenu Ha QyHKIUH.

8. MaccuBbl B s3bike Cut+. CBs3b MEXIy YKa3aTelssMU M MaccHBaMHU. AJpecHas apupMeTHKa.
CTpokoBbIe KOHCTaHTHI. Paznuuuns MeXay MacCUBaMH U yKa3aTeassMU. MacCuBBI yKa3aTesei.

9. JlByMepHbIE M MHOTOMEPHBIE MAacCHBBHI. YKa3aTelH Ha yKa3aTelu.YKa3aTreldd Ha CTPYKTYPHI.
WNukpemeHT 1 nekpemeHT ykazarens. Pabota ¢ auHaMuyeckoil maMsThbio B si3bike Cu++ — QyHKIUN
malloc, calloc, realloc, free. Oneparopsr newwn delete.

10. Meperpy3ka ¢ynkiwii. Beioop HyxHOM (GyHKIINK KOMIIIATOpOM. Pa3penienne HeoqHO3HAYHOCTEH
npu neperpyske ¢Qynkuuii. CrapmapTHble 3HaueHuss napameTpoB  (yHkimid. CchUKu.
WNunnmanuszanus ccbutok. CChUIKM Ha BpeMeHHbIe 00beKThI. [IpocTpancTBa MMeH.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

STL - cranpmaptHas 6ubnuoTeka mabdmoHoB si3pika C++. Konreitnepsl STL (BekTop, ABYCBS3HBIN
CIIUCOK, MHOXKECTBO, KapTa (0TOOpa)keHue), NBYCTOPOHHsSS odepens) Mrepartopsl. ANropuTMBI
STL.

Ocnoable npunnunbel OOIL. AGctpakums. Wukancymsuus. HacnemoBanuwe. I[lommmopdusm.
Kraccel u 00beKThl. MeTOIbI, JaHHBIE U CBOMCTBA. OrpaHUYEHHE TOCTYTA K TOJISIM KJIaccaM.
VYkazarens this. KoncrantHble MeToibl Kiacca. M3MeHunBbIe AaHHBbIC Kiacca. MHUIMAIU3aus u
JNeMHUIMaNu3alus 3K3eMIuisipa kiacca. KomupoBaHue 0O0BEKTOB. 3ampelieHue KOMUPOBaHUS
00BEKTOB.

JpyxecTBeHHbIe (DYHKIMU U KIacchl. JpyxecTBeHHble onepanun. CTaTHueCKHUe JaHHbIE U METObI
kiacca. Bioxxennsie kiaaccel. Mauoma Pimpl.

Kommnosumusi. Hacnepoanue. CrnocoObl HacnemoBaHusi. OTKPBITOE, 3aKPHITOE M 3aIIULIEHHOE
HacjieloBaHue. BbI30B KOHCTPYKTOPOB U IECTPYKTOPOB IIPU HACIIEIOBAaHUM.

[Teperpy3ka MeTOMOB B Kiacce-HacleqHUKe. BupryanbHble (QyHKIUU. AOCTpaKTHBIE KIIACCHI.
Wntepoeiic. [IpuBenaenne TUIIOB 1O HEpapXUU KIACCOB.

MHuosxecTBeHHOE HacienoBaHue. PombOoBugHoe HacnenoBanue. IIpoGrnemsl. BuptyanabHoe
HacnenoBanue. l[IpeumyiiecTBa HCHONB30BaHUA HacienoBaHusA. HemocTaTku HCIONB30BaHUA
HaCJIeIOBaHUSI.

[leperpy3ka omepamuii. CnocoObl meperpy3ku omepanuii. Ileperpyska mprcBanBarommx
BbIpakeHM. J[pyKeCTBEHHbIE oOIepauuu. YMHbIEe ykazarenu. [leperpy3ka yHapHOTo IUIIOCa U
Munyca. [leperpyska oneparopa npucBauBaHus. 3apeT ornepaTopa NpUCBauBaHuUs.

[Teperpy3ka omeparuii. CriocoObl Tieperpy3ku oreparnuii. [leperpy3ka omeparopa WHICKCAIIHH.
[leperpy3ka omnepanuii HHKpeMeHTa U JeKkpeMmeHTa. lleperpyska omepaTopoB IOTOKOBOTO
BBOJa/BeIBOJIA. [leperpyska onepaTopoB npuBeneHus tuma. [leperpyska onepartopa (). DyHKTOPEIL.
CniocoOnl 00paboTku omuOoK. BriOpackiBaHWe M TepexBaT HCKIHOYeHHH. Pa3zpaboTka kona,
0€30MMacHOT0 K BO3HUKHOBEHHUIO UCKIFOUECHU.

O6o006menHoe nporpammupoBanue. [labmonsr ¢ynkuuid. 1la6nonnsie omneparopsl. IllaGnoHbI
knaccoB. [lapameTpsl 11abI0HOB, HE SBISIFOIIMECS TUTIAMHU.

O600mennoe nporpammupoBanue. Crnennanuzamus madnoHoB. [1laGioHHBIE METOIBI Kiacca.
[Ta6sioHb! 1 HacnenaoBaHue. [IpenMyiiecTBa U HETOCTATKU UCIIOIb30BaHMS IA0JIOHOB.
MopynsHoe TecTupoBaHue. Pa3paboTka uepe3 TecTupoBaHue. DTambl pa3padoTku B ctue 1 DD.
[IpeumymiecTBa HMCHOIB30BaHUS MOAYIbHBIX TecToB u [DD. Bo3MoxHble mpo0sieMsl,
3aTpyAHSIOLINE MOIYJIbHOE TECTUPOBAHHE KIIACCOB M CIIOCOOBI UX perieHus. 3akoH Jlemerpa.
[TaTTepubl mpoekTupoBanus. A6ctpaktHas padprka. Haznauenne. CtpykTypa. OTHOIICHUS MEXKTY
yuyacTHHKaMu narrepHa. [Ipumenenue. [Ipumep ucnonb3oBanus. [IpeumyinecTsa 1 HeTOCTaTKHU.
[Tarrepusl npoektupoBanusd. Ctpoutens. Hasznauenue. Crpykrypa. Ilpumenenue. Ilpumep
ucnosb3oBanusd. [IpenmyiiecTsa u He1OCTaTKU.

[Tarrepusl nmpoekTupoBanus. @adbpuunsiii Mmeton. Haznauenue. Ctpykrypa. [Ipumenenue. [Ipumep
ucnosb3oBanud. [IpenmyiecTBa u HeIOCTaTKH.

[Tarrepupr mpoextupoBanus. IIporotun. Hasnauenuwe. Crpykrypa. Ilpumenenme. Ilpumep
ucrnonb3oBanus. [IpenmyniecTBa 1 HEAOCTATKHU.

[Tarrepusl mpoexktupoBanusi. Onunouka. Haznauenume. Ctpykrypa. Ilpumenenue. Ilpumep
ucnonbs3oBanus. [Ipeumymectsa u HenocTaTku. OCOOEHHOCTH peanu3auy marrepHa « OMMHOYKaY
B C++.



29.

30.

31.

32.

33.

34.

35.

36.

[Tarrepusl mpoektupoBanus. Apantep. Hasnauenue. Crpykrypa. Ilpumenenume. Ilpumep
ucronb3oBanus. [IpenmymiecTBa W HemocTtatku. Apantep kiacca. Amantep oObekTa. CrocoOsI
peanu3alnuy CMEHHBIX aJanTepoB.

[Tarrepusl npoextupoBanus. KomnonoBmuk. Hasnauenue. Ctpykrypa. Ilpumenenue. I[Tpumep
ucnons3oBanus. [IpeumymiectBa u HenoctaTku. CChUTKM Ha poauTesniell. Pazienenre KOMIIOHEHTOB.
VYrpasneHnue J0YepHUMU KOMIIOHEHTAMU.

[Tarrepusr mpoextupoBanus. [lekoparop. Hasnauenme. Crpykrypa. IIpumenenue. IIpumep
ucrnonb3oBanus. [IpenmyniecTBa u HEAOCTATKHU.

[Tarrepusl npoektupoBanus. 3amectutenb. Hasznauenue. Crpykrypa. Ilpumenenue. Ilpumep
ucnoJjib3oBanus. IlpemMyiiectBa W HEOOCTATKU. YJAJEHHBIA 3aMECTUTENb. BUpTyanbHbIN
3aMeCTUTENb. 3alUINAIOIINI 3aMECTUTENb. YMHBIN yKa3zaTenb. Ontumusanus «Copy-on-writey.
[Tarrepust mpoextupoBanusi. Komanma. Haznauenue. Crpykrypa. Ilpumenenne. Ilpumep
ucnonb3oBanus. [Ipeumyiecrsa u Henocrarku. luarpamMmma B3aumoericteuil. Iloanepxka OTMEHbI
U IIOBTOPA OIEpaLuil.

[Tarrepupl mpoektupoBanus. Ilocerutens. Haznauenume. Ctpykrypa. Ilpumenenue. Ilpumep
ucnonb3oBanus. [IpenmyniecTBa u HegocTaTku. J{uarpamma B3auMo1€CTBU.

[TatTepubl mpoektupoBanus. HaGmionarens. Hasznauwenwe. Crtpykrypa. Ilpumenenue. I[lpumep
ucnons3oBanus. [Ipeumymectsa u Henoctatku. [uarpamma B3aumonerictBuil. Habmronenue 3a
HECKOJIBKUMH CcyObekTamu. MHUIMUpoBanue oOHOBIEHUS. Bucsume ccpiiku u 60pbba ¢ HUMHU.
['apanTHpoBaHuEe HENPOTHUBOPEUYUBOCTU COCTOSHUS CyOBEKTa Iepel OTHPaBKOW YBEIOMIICHHUS.
Tpaucmsius wHGOPMAIMK O XapaKTepe H3MEHEHHUS CyObhEeKTa, MOJCIb BBITSTHBAHHS, MOJCIH
MpPOTANIKUBaHus. SIBHOE crienn(pUIMPOBaHHUE TIPEICTABISIFOIINX HHTEPEC MOTUDUKAIIHN.
[Marrepusl npoektupoBanus. Model-View-Controller. Haznauenue. Ctpykrypa. Baaumoneiictue
MEeXIy ydacTHUKamu narrepHa. [Ipumenenue. [Ipumep ucnonap3oBanus.

[Tpumep 3ananus nabopaTtopHoii pabotsr Nel

3adaHue 1. 20 6a.a108
O3HaKOMbTECb C BO3MOMHOCTAMM Kiacca vector 6ubanotekn STL.

Pa3pa60TaV1Te nporpammy, BbIMOIHAOLWLYH CHUTbIBAHUE MaACCMBa YMUCen C nnaBarom,eVl 3ansaToMn, pa3genaembix

npo6enamu, U3 CTaHAAPTHOrO NOTOKa BBOAA B vector, 06pabaTbiBatoLLytO €ro COrnacHo 3agaHuio Bawero

BapMaHTa M BbIBOAALLYIO B CTAaHAAPTHbIN NOTOK NOAYYEHHbIA MaccuB (pasaeneHHsii npobenamu). B nporpamme

AOMKHbI 6bITb BblAeNeHbl GYHKLMM, BbIMONHAOLWME CYMTbIBAHWE MACCUBa, ero 06paboTKy 1 BbIBOA, pe3y ibTaTa.

B KOMN/IeKTe C NporpaMmoM A,0/KHbI NOCTaBAATbLCA ¢alinbl, N03BONAIOWME NPOBEPUTL ee paboTy B

dBTOMATUYECKOM pexxXume.

BapuanTt | BeiBoaumoe 3HaYeHHE

1 [TpnbaBUTH K K&XKAOMY JIEMEHTY MAacCHBa CpejiHee apu(METHIECKOE ero MOJIOKUTENBHBIX DJIEMEHTOB

2 Kax1p1il 21eMeHT MaccuBa JJOJDKEH ObITh YMHOKEH Ha MUHUMAJIBHBIN 3JIEMEHT HCXO/IHOT'O MacCHBa

3 YMHOXHTB 3JIEMEHTBI MACCHBa, JeJsiiecs Ha 3 6e3 ocraTKa, Ha cpetHee apru(METHIEeCKOe 3JIEMEHTOB
MaccHBa, Jessmuxcsi Ha 2 0e3 ocraTka

4 Pa3nenuTh 3neMeHTHI MacCUBa Ha TOJIOBUHY MAKCHMAJIBHOIO JIEMEHTa

5 OTcopTHpOBAaTh IEMEHTHI MACCHBA B MOPSIJIKE BO3PACTAHHSI CYMMBbI COCTABILIIOIIMX UX IIH(P

6 VYMHOXUTB KaXKJbli OTpULIATENIbHBIHN 2IEMEHT MacCHBa Ha MIPOU3BEICHNUE MAKCUMAIBHOTO U MUHUMAIILHOTO
SJIEMEHTOB UCXOJHOI0 MacCUBa

7 YMHOXUTB KaX/Ibli 2JIEMEHT MacCUBA Ha MaKCUMAaJbHBIHM 3JIEMEHT UCXOJHOTO MacCHUBa U Pa3feIuTh Ha
MUHMMAaJbHBIA 3JIEMEHT HCXOJHOTO MacCUBa




8 HpI/I6aBI/ITL K K&KJOMY 3JICMCHTY MaCcCHBa CyMMY TPEX MUHHUMAJIbHBIX 3JICMCHTOB MaCCHUBa

9 ONEeMEeHTHI, CTOSIIIE HA YeTHBIX MO3UIUSIX MAaCCUBAa YMHOXUTD Ha 2, a U3 2JIEMEHTOB, CTOSIIIUX HA HEYETHBIX
MO3MULHUAX, BBIYECTh CYMMY BCEX HEOTPULATENbHBIX 2JIEMEHTOB
10 Kaxyro ueTBepKy 371€MeHTOB MaccuBa (JIM0O OCTAaBLIYIOCS YaCTh MacCHUBa MEHBIIECH JUIMHbI) OTCOPTHPOBATh B

TMOPAAKEC BO3pacTaHus

T.K. BEW,ECTBEHHbIE YNCNA NPEACTAaBAAOTCA B NAMATU NNLLIb NPUBAN3UTENBHO, HEOBXOAMMO NpPU NoAcUHeTe CYMMbI
uMdp Yncna NpUHUMaTL B pacyeT AnLb 3 3HAKa Noc/e 3anATon.

3adaHue 2
O3HaKomMbTeCb C BO3MOXKHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubanotekun STL 1 BbINOAHUTE
3aZlaHue, COOTBETCTBYIOLW,Ee HOMepy Ballero BapuaHTa.

B KomnnaeKTe ¢ NPorpaMmoit A0 ¥Hbl 0643aTeNIbHO NOCTaBAATLCA ¢aiinbl, N03BOAAIOWME NPOBEPUTL ee paboTy
B aBTOMaTUUYECKOM perKume.

Bapuant | 3aganue Bbann

1 Pazpabotaiite GpyHKIHIO 30
std::string RemoveExtraSpaces(std::string const& arg),

YAQIS[OIYO U3 CTPOKH, HepenaHHoﬁ B IIapaMeTpe arg, JUIMIHUC HpO6€J’ILI. JIMIITHIMHA CYUTAIOTCSA BCE
np06em,l B HA4YaJIC 1 KOHIC CTPOKU, 4 TAKIKEC JOIOJIHUTCIIbHBIC np06em,l MCKAY CIIOBAMU.
PaspabortaiiTe ¢ ee ncnonp30BaHNEeM ()YHKIIHIO, BRITOTHSIONIYIO YaJCHHE JIUIITHAX MTPOOEIIOB U3
Ka)KI[OfI BXOJHOI'O MMOTOKAa CMMBOJIOB M BbIBOJ PC3YJIbTUPYIOIINX CTPOK B BBIXOI[HOI\/'I IIOTOK.

2 Pazpaboraiite QyHKIHIO 20
std::string TrimBlanks(std::string const& str),

BBINOJTHAIOIIYIO OTPE3aHie NpoOesoB B Hayalle M B KOHIIE CTPOKH Str, ¥ BO3BPALIAIOLIYIO
PE3yIABTUPYIOIIYIO CTPOKY

PaspaboTaiiTe Ha €e OCHOBE IIPOTrPAMMY, BBIMOJIHSIOIIYIO OTPE3aHUE MPOOEIOB B HaYalle M KOHIIS
Ka)KHOﬁ CTPOKH, HOCTyHaIOI_HefI CO CTaHAAPTHOI'O MOTOKAa BBOJA, U BHIBOAAILILYIO PE3YJILTAT B
CTaHZLapTHLIﬁ IIOTOK BbIBOJIa

3adaHue 3
O3HaKoMbTeCb C BO3MOKHOCTAMM KOHTeHepa std::map 6ubanotekmn STL 1 BbINOAHUTE 33a4aHKeE,
CooTBeTCTBYylOL,Ee HoMepy Bawero BapuaHTa.

B KOMNJIeKTe C NporpaMmoi A0NKHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMaTUUYECKOM peXKume.

Bapuant | 3ananue bauu

1 PazpaboTaiiTe nporpaMMy, BBITIOJIHSIOLIYIO TIO/ICUET YaCTOThI BCTPEYaeMOCTH CJIOB, OCTYIAIOIINX CO 20
CTaHAApTHOT'O MOTOKA BBIBOJIA U BBIBOJAAIIYIO CJIOBA UX YAaCTOTHI UX BCTPCUAECMOCTHU B CTaHI[apTHI)If/'I
IIOTOK BBIBO/JIA.

CoBOM cuMTaETCS MOCIIEI0BATENLHOCTD U3 OJTHOTO U 00JIiee CUMBOJIOB, pa3/ielieHHAs
IIOCTIEIOBATENBHOCTHIO U3 OJJHOTO M 00JIee CUMBOJIOB pa3fenuTesnel (mpobeinsl, Ta0yIsuy, CHMBOJIBI
KOHIIa CTPOKH).

Jli1s mozicyera 4acToOThl BCTPEYaeMOCTH CHMBOJIOB HCHOJIB3YITE 0TOOpaXKeHHE CJIOBO—YACTOTA
BCTPEYaeMOCTH.

Jlon0THUTETBHO MOKHO MOJYYHTH 10 10 6am10B, eci nporpaMMa OyzeT criocoOHa 0OHApyKHBATh
PYCCKHE U aHIJIMICKHE CII0Ba, 3alIMCaHHBIE B PA3HOM PErucTpe CUMBOJIOB, T.€. cuuTaTh ciioBa HelLLo n
heL LO oxuHakoBbIMH.

3adaHue 4.
O3HaKoMbTeCb C BO3MOXKHOCTAMM KOHTelMHepa std::set 1 BbINoIHUTE 3a4aHNe, COOTBETCTBYOLLEE HOMepPY Baliero
BapuaHTa.

B KOMNJIeKTe C NporpaMmoi A0NXKHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMATUUYECKOM pexKume.



Bapuant | 3agaHue bann

1 Pazpabotaiite GpyHKIHIO 30
std::set<int> CrossSet(std::set<int> const& setl, std::set<int> const& set2),

BO3BPAIAIOLIYIO PE3YJIBTAT NIEPECEUEHUS’ JBYX MHOXKECTB IIEJBIX YUCEIL.

C ee ucnosp30BaHuEM pa3paboTaliTe MPOrpaMMy, BBIBOSIIYIO B CTAHAAPTHBIN MOTOK BBIBOJIA
9JIEMEHTHI JBYX MHOXKECTB IIEJIBIX YUCEN U PE3YNbTaT UX IepPeceUeHusI.

[lepBoe MHOECTBO — MHOXeECTBO umceld oT 1 o N, memsmmxcst 6e3 ocTaTka Ha CyMMY CBOUX ITH(]pP.
BTopoe MHOXECTBO — MHOXECTBO HENbIX yrces To 1 10 N, cymma mu¢p KOTOPBIX SIBJISETCS YCTHOH.
[Tapametp N nepenaercs 1oJib30BaTeNeM B BUIE ApLTyMEHTa KOMaHIHON CTPOKHU.

AOHOJIHI/ITGJH)HI)IE 3a4aHUuA

3adaHue 5.
O3HaKoOMbTECb C BO3MOXHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubnmotekmn STL n BbINONAHUTE
3a/laHune, COOTBETCTBYOLLEe HOMepY Baliero BapnaHTa.

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

Bapuant | 3ananue bauun

1 Pazpabotaiite GpyHKIHIO 40
std::string FindAndReplace(std::string const& subject, std::string const& search, std::string
const& replace),

BO3BPAIIIAIOIIYIO PE3yJIbTAT 3aMEHBI BCEX BXOXKICHHI mocTpoku Search B ctpoke subject ua ctpoky
replace. B ciiyuae, ecnn nckomasi cTpoka mycras, 3aMeHbl CTPOK IPOU3BOUTHCA HE TOJKHO.
PaspaboTaiiTe Ha €e OCHOBE IIPOTrPaMMYy, 3aMCHSFOIIYIO BCE BXOXKICHHS HCKOMOW CTPOKH B
CTaHAAapTHOM IMOTOKE BBOJA HA CTPOKY-3aMCHUTCIIb U BBIBOJAALIYIO PE3YJIbTAT B CTaHI[apTHBII\/'I IIOTOK
BbIBO/JIA.

CuHTaKcHUC KOMaHAHOM CTPOKHU:

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

2 Pazpaboraiite QyHKIHIO 40
std::string HtmIEncode(std::string const& text),
BBITIOJTHAIOITYIO KOAUPOBAHUC CTICHUAIBHBIX CUMBOJIOB CTPOKH text COOTBETCTBYIOIUMHU CYIIIHOCTAMU

HTML:
e  ““(nmBoifHas KaBBIYKA) 3aMeHseTCS Ha &qUOL;
e  ‘(amoctpod) 3ameHsieTcs Ha &apos;
e < (3Hak MeHbIe) 3ameHseTcs Ha &lt;
e > (3Hak OoJble) 3aMeHsieTcs Ha &Qt;

e & (ammepcann) 3aMeHseTCA Ha &amp;
PaspaboTaiiTe Ha ee OCHOBE MPOrPaMMy, BHITOIHSIONIYIO html-KoaupoBaHue TeKCTa, MOCTYMAOUIEro CO
CTaHIaPTHOT'O MOTOKA BBO/IA, M BBIBOJAIIYIO PE3YJbTAT B CTAHIAPTHBIA MOTOK BHIBOJIA.

3 Paspaboraiite QyHKIHIO 40
std::string HtmlIDecode(std: :string const& html),

BBIMOJHSONIYO JekoaupoBanne HTML-cymHocTeit crpoku html, nepeuncnenusix B Bapuanre 3,
00paTHO B MX CHUMBOJILHOE IIPECTABIICHHUE.

PaspaboTaiiTe Ha €e OCHOBE ITPOrPaMMYy, BHIMOJIHIONIYIO JEKOAUPOBaHKe html-CyiHOCTeH TeKCTa,
MTOCTYTAIOIIETO CO CTAHIAPTHOTO TIOTOKA BBOJIA, U BBIBOASAIIYIO PE3YIbTaT B CTAHJAPTHBIN ITOTOK
BBIBO/J1A.

4 PazpaboTaiite GyHKIHIO 60
bool ParseURL(std::string const& url, Protocol & protocol, int & port, std::string & host,
std::string & document),

BBITIOJTHAIOIY IO pa360p CTPOKH url, U U3BJICYCHUEC U3 HEC I/IH(l)OpMaL[I/II/I 00 HCIIOJIb3YyEMOM IIPOTOKOIJIC,
HOMCEpPE MopTa, UMEHHU XO0CTa U UMCHU JOKYMCHTA.

B cnyuae ycriexa (hyHKIHMS JOJDKHA BO3BpAILATh true, B cirydyae omunoku — false.

Protocol — 3TO nepeqncnnMHﬁ THII, 3a/1a101111/1171 OJVH U3 U3BCCTHBIX MPOrpaMme IMMPOTOKOJIOB!:

enum Protocol

1 MepeceyeHrnem ABYX MHOXKECTB ABNAETCA MHOXECTBO, COAepIKallee 3/IeMeHTbl, NPUCYTCTBYOLWME OA4HOBPEMEHHO U B
nepBom 1 BO BTOPOM MHOXeCTBe



HTTP,
HTTPS,
FTP
b
Bamumasim (momyctumbiM) URL-oM porpaMMa ToJDKHA CYUTATh CTPOKY B CIEXyIOmEM GopmMare:
npomokon:llxocm[:nopm][/ooxymenm), rie
npotokoi — http, https wu ftp (B J060oM peructpe),
TIOPT — TIOJIOKUTETBHOE Ynco oT 1 1o 65535
(B KBazIpaTHBIX CKOOKaX yKa3aHbI OMINOHAIBHEIE deMeHTh URL-a)
Ecnu nopt He ykazaH, TO OH JOJDKEH CYMTAThCsl paBHBIM HOMEPY IOPTa IO YMOIYAHHIO ISl TAHHOTO
nporokona (st HTTP — ato 80, ajust HTTPS — 443, nnst FTP — 21).

PaspaboTaiiTe Ha ee OCHOBE IpOrpamMmy, pacro3Hariryto gonyctumbie URL-cTpoku (pasnensemsbie
CHMBOJIaMH KOHIIA CTPOKH) B CTAHAAPTHOM MOTOKE BBOJIA M BHIBOJISIIYIO B CTAHAAPTHBINA MOTOK BHIBOJIA
HHPOPMAIIUIO 0 KAKIOM U3 HHX B CICAYIOIEM QopmMare:

<Ucxoouwtit URL>

HOST: <xocm>

PORT: <nopm>

DOC: <doxkymenm>

Hampumep, nns URL-a

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

JIOJIDKHO OBITh BBIBEICHO:
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 BO3MOXHOCTAMM KOHTelHepa std::map 6ubanoTtekn STL 1 BbINOAHUTE 3agaHue,
COOTBETCTBYIOLEe HOMepy Ballero BapnaHTa.

B KomnaieKTe ¢ Nporpammoi A0/KHbl 0643aTe/IbHO NOCTaBAATbCA (aiiibl, NO3BONAIOLLIME NPOBEPUTD ee paboTty
B aBTOMaTUUYECKOM peXkume.

| Bapuant | 3ananue | bauaa |



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

1 PaspaboTaiiTe mporpaMmy-ciioBaph, OCYIIECTBISIONIYIO TIEPEBO] CJIOB M CJIOBOCOYETAHMIA, 60
MOCTYMAIOUINX CO CTAHAAPTHOrO MOTOKA BBOJIA, € AHIVIMHCKOTO A3bIKA HA PYCCKH C
HCTOJIB30BaHUEM 33JJaHHOTO (paiiia CI0Baps ¥ BEIBOJAIIYIO PE3yJIbTAaT MEPEBOJIA B CTAHAAPTHBIN OTOK
BBIBOJA.

Ecnu BBOguMOE CIIOBO MJIM CIIOBOCOYETAaHUE, OTCYTCTBYET B CIOBape, MporpaMMa JI0JIKHA MONPOCUTh
TI0JIB30BATEII BBECTH IIEPEBOJ U 3aIIOMHUTB €T0, B CIIy4ae, €CIM MOJIb30BaTeIb BBEJ HEIYCTYIO CTPOKY.
s BeIXO4a U3 [uanora ¢ mporpaMMon Mojab30BaTelb JODKEH BBECTU CTPOKY, COCTOSLIYIO U3 TPEX
Touek. [lepen BBIXOZOM IporpaMma CIpanimBaeT 0 HeOOXOAMMOCTH COXPaHUTh M3MEHEHUS B (paiine
cJIoBaps, B TOM CIIy4ae, ecJiM B CJ10Baphb ObLIM 100aBJaeHbI pa3bl BO BpeMst TEKYIIEH cecCHr pabOoTHI
€ IpOrpaMMoil.

Wwms daiina ciaoBaps nepeaacTcs mporpaMmme ¢ IOMOIIbIO MapaMeTpa KOMaHIHOH cTpoku. dopmar
(aiiia croBaps 3a/1aH B IPUIIOKEHUH K TabopaTopHoil paboTe B karaore tests\translator.

[Ipumep nuanora 11oJib30BaTessi C IPOrpPaMMOi:

>cat

KOT, KOIIKa

>ball

MAaY

>meat

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

>MsACO

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

>meat

MSCO

>The Red Square

HemsBecTHOe cJyioro “The Red Square”. BpeimuTe NepeBON WM IYyCTYK CTPOKY
IoJig oTKasza.

>Kpacuaa [lmowanb

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

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

>

Crnoso “lkkvksmdv”npouTrHOPMPOBAHO.

>Tym nonvzosamensv Haxcumaem Ctrl+Z, a samem Enter, umobvl 66ecmu cumeon konya gaiiia ¢
K1aeuamypbwi.

B cnoBaps ObuTH BHECEHBI H3MEHEHUS. BBeauTe Y win y JUIst COXpaHEHUsI IEPET BBIXOJOM.

>y

N3menenus coxpanensl. Jlo cBUaHus

JIonmoTHUTEILHO MOYKHO MOJAYyYUTh 10 10 6a/uioB, ecnu mporpaMMa OyeT CrocoOHa OCYIECTBIISITh
TIEPEBOJ AHTJIMHACKUX CJIOB, BBOIMUMBIX IOJIB30BATCJIEM B IIPOU3BOJIBHOM PETUCTPE CUMBOJIOB.
Hanpumep, ciioBa CaT, npu U3BeCTHOM IiepeBoje Jist cyioBa Cat.

3adaHue 7.
O3HaKOMbTECH C BO3MOXHOCTAMM KOHTeHepa std::set 1 BbINo/HWUTE 3aJaHne, COOTBETCTBYIOWEee Homepy Bawero
BapuaHTa.

B KOMNJIeKTe C NporpaMmoi A0NKHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMaTUUECKOM pexKume.

Bapuant | 3ananue baua

1 B cniopTuBHO# miKose 00y4JaeTcss HEKOTOPOE KOJIHYECTBO yIEHUKOB. lIMEeHa yI€HUKOB — yHUKAIbHBI. 50
Kaxp1ii yueHHK moceniaeT OHy WiIH 00Jiee CHOPTUBHBIX CEKIINH IIKOIIBI.

VY TpeHepa KaJI0¥ CeKIIMH eCTh CIIICOK YUSHUKOB €ro CEKIINH, 3a/IaHHbII B BHJIE TEKCTOBOTO (paiina, B
KOTOPOM B KaXJ10# cTpoke 3anucano MO ydeHuka.

3agava: Ha ocHOBe (DAIIIOB CO CIMCKAaMH YUEHHKOB KaXKI0TO TPEHEPa MOCTPOHTH CITHCOK BCEX
YYEHHKOB IIKOJBIL.




[Iporpamma npuHUMAET ¢ KOMaHHOW CTPOKU MMEHa (aiIoB CO CIIMCKaMM YYEHHKOB KaXKI0H CEeKIIMU
(KOJNMYECTBO CEKIMH B LIKOJIE, a, CIIEA0BATENILHO, TapaMEeTPOB KOMaH/IHON CTPOKH — ITPOU3BOJIEHO) U
BBIBOJUT B Output CIUCOK BCEX y4all[UXCsl IIKOJBI.

VYkazanusi: ucrnonb3yiite KoHTeiHep std::set<std::string> st XxpaHeHUsI MHOXKECTBA IMEH YUYCHHUKOB
LIKOJIBL. B maHHOE MHOXECTBO 100aBIISiTE NMEHA YYaIIUXCsl, CIUTHIBAEMbBIX U3 CIHCKA YYEHHKOB
Kax0H cexiwi. [locie 3amoHeHNs] MHOKECTBA BBIBEANTE B OUtput €ro COAEPKUMOE.

J171st TOBBILIEHUS! KyJIBTYPBI OOIIEHHMS B 4aTe HEOOXOANMO HAIMCATh POrpaMMy-(GHiIbTp, yAAISIOIYIO
13 COOOIICHUH yYaCTHUKOB YaTa HEJOIyCTUMBIE CIIOBA.

CrnmcoK HEIOITyCTHMBIX CIIOB 337aeTcs B TEKCTOBOM (aiisie (C1oBa pa3meeHsl OCIeI0BATENbHOCTHIO
13 OJTHOTO ¥ OoJiee mpoOeoB, TadyIANNi MM CHMBOJIOB KOHITA CTPOKH), IMS KOTOPOTO ITepeIacTcs
IIporpamMMe MpH MOMOIIN apryMeHTa KOMaHIHONW CTPOKH.

IIporpamma u3 kaxq0i BBOJUMOMN M3 CTaHAAPTHOTO IOTOKA BBOJAA CTPOKH JIOJKHA YAAJATh
MIPUCYTCTBYIOIIYE B HEH HEJOMYCTUMBIE CIIOBA U BHIBOAUTH 00paOOTaHHBIH pe3yabTaT B CTaHAAPTHBIH
MIOTOK BBOJA.

C0BOM cUMTaETCS MOCIIEI0BATENILHOCT M3 OJHOTO U 00Jiee CUMBOJIOB, Pa3JIeICHHBIX
TIOCJIEI0BATENILHOCTHIO M3 OJTHOTO U 00JIee CUMBOJIOB-pa3euTesnel (mpooeisl, TaOyIsSIu1, CUMBOJIBI
KOHIIa CTPOKH, 3HAKU TIPETIMHAHMSL, 3HAKH apU(PMETHIECKNX orepanuii, CKOOKH).

Yka3aHusl: cCuuTaiTe HEAOMYyCTUMBIE CIIOBA BO MHOXECTBO CTPOK M IIPH 00pabOTKe TEKCTa MIPOBEPSIHTE
BXOJXKJICHHE Ka)KJJOTO CIIOBA TEKCTa B JTAHHOE MHOXKECTBO.

JIoNOJTHUTEeIBHO MOKHO MOJIy4uTh 10 01108, ecnu GuiIbTpanus cioB OyneT IPOU3BOIUTHCS €
UTHOPHPOBAHHEM PEerucTpa CHMBOJIOB, B KOTOPOM OHH 3alMCcaHbl. T.€. eCili HeJOMyCTHMBIM CIIOBOM
SIBIISICTCS CIIOBO «IypaK», TO TOJDKHEI (puiabTpoBaThes cioBa «JlyPaky», «mypaky, « IYPAK» u
MOO0HEIE.
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MpunoxxeHue N2 3. JoKymeHT 06 OKOHYaHUM KypCOB

Mo utoram obyuyeHus BblaaeTca AOKYMEHT cieaytolero obpasua

N

N  Cucrem

CBMAETE/IbCTBO

HacToswee ceuaeTenscTeo N20000
noaTeep»kaaeT, YTo

damnnus
NMma OTtuecTtBO

yCnewHo 0cBoun (a) nporpaMmmy 06ydYeHns
«O6BbEKTHO-OPUEHTUPOBAHHOE NPOrPaMMUPOBaHNE
B 06beme 72 akaJemMndeckux Yyaca

HupexTop AHO N0 «MHbochepa» t0.B.Yckos

Pykosoautens LINM NMC AN.Kosnos

r. Mowkap-Ona
K » 20T

ABTOHOMHES HEKOMMEDUECKan OpraHn3aLmna
AONOMHKTENLHOMO NpodieccuoHansHoro obpasosanua «MHdochepar
LleHTp npoeccroHantHoi NoAroToaky MHCTUTYT MporpamMmHbix Crucrem



