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IosicHUTEeNLHASA 3aNMNCKA

Heabio xypca siBIsieTCS MOJyY€HUE 3HAHUNA OO0 OCHOBHBIX KOHLEMIUSAX OOBEKTHO-OPHUEHTHPOBAHHOTO
MIPOrPaMMHUPOBAHUS U €r0 MPUMEHEHHS Uil pa3paboTKU M MPOCKTHPOBAHHS MPOTPAMMHBIX CHUCTEM. B
pe3yabTaTe MPOXOXKACHUS NAHHOTO Kypca CTYACHT IOJIydaeT HaBBIKU OOBEKTHO-OPHEHTHPOBAHHOTO
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

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

CamocrosiTenbHast WK MO PYKOBOJICTBOM pa3pabO0TKa arTOPUTMOB C UCTIOIB30BaHHE TpapruuecKmx
cpenctB (Omok-cxembl, UML-nuarpammsel u ap.), opopMiIeHHe MPOrPaMMHOTO KOJa B COOTBETCTBUU C
BHYTPEHHUMHU HOPMAaTHUBHBIMH JOKYMEHTAMH OpTaHu3aluu (perjaMeHTaMH, MPUKa3aMu, MOPAIKaMU) U,
nipu HeoOxoaumoctu, [OCTamu. YMeHue pemarh TUIIOBBIC 33/1a4H.

Perucrparust HOBBIX BEpCHil TPOTPaMMHOTO O0ECIIEYEHUS C UCIIOIH30BAHUEM CHCTEMbBI KOHTPOJIS
BEPCUI.

[TpoBepka pabOTOCTIOCOOHOCTH MPOrPaMMHOTO KOAa, M pa3padoTka TECTOBHIX HAOOPOB JAHHBIX,
npeAnoararonmx GopMyIUpOBaHUE TTPABUJI CO3JaHUs, CTPYKTYPHI U TpeOOBaHUHN K TECTOBHIM Habopam
JaHHBIX.

PedakTopuar u onTtuMuzanMs MPOTPaMMHOTO KOAA, B TOM UHCJIE C HCHOJIb30BaHUEM

CIICUAJIN3UPOBAHHBIX MTPOTPaMMHELIX CPEACTB.



UcnpaBnenue nedektoB, 3adUKCUPOBAHHBIX B 0a3e MaHHBIX JAe(EKTOB, YCTAHOBJICHHUIO MPUYHH
BO3HUKHOBCHMU S HG(I)GKTOB, BHECECHHUIO U3MEHECHUI B HpOFpaMMHBIﬁ KOO Il YCTpPaHCHHA BBIABJICHHBIX
IePEKTOB.

BrmmonHsAOTCS  caMOCTOsITeNbHAsT  pa3padoTKa Tpolenyp COOpPKHM MOAYJIeH H  KOMIIOHEHT
MPOrpaMMHOTO OOecrieueHHss ¥ BepH(HKAIMs BBITYCKOB IMPOTPaMMHOIO Tponykta. I[IpomsBoaurcs
pa3paboTKa mpoueayp pa3BepThIBaHUS U OOHOBJICHUS MPOTPAMMHOI0 00ECTICUeHUs, POLIEAYP MUTPAITUU
U peoOpa3zoBaHus (KOHBEPTAIMH) JaHHBIX U IPOrPAMMHBIX HHTEP(ENCOB C UCIOIB30BAHUEM BHIOPAHHBIX

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

IIPOCKTUPOBAHUA.

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 | MeTtonp! ¥ JaHHBIE. 8 4 4 paboret
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 oHO0K U 3amuTa
HCKJIIYHMTEJIbHbIX CHTYAUHH nabopaTtopHoit
6.1 | Crioco6b1 06paboTKH OMUOOK 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 13bIKka C++

OCHOBHBIE SI3BIKOBBIE KOHCTPYKIUSAMHU si3bIka C++ - orepaTtopsl, 00bIBIICHUE TEPEMEHHBIX, CCHUIKH U
yKas3aTeJH, OpraHu3alus BeTBICHUs, IUKJIOB, OpraHu3alus npoueayp U GyHKIHHA, BBOA U BBIBOJI.

Tema 2. CtangaptHas 6ubamnorexa madaono C++

3HAaKOMCTBO CO CTaHAapTHON Onbmmorexoi mabdaoHoB (STL). OcHOBHBIE KOHTEHHEPHI M AITOPUTMEI.
HrepaTopel. YMHBIE yKa3aTeIH.

Tema 3. Kinaccbl 1 00bEKThI.

[TonsiTue Kimacca M 00BEKTa; METO/IbI, JAHHBIC M CBOWCTBA; OTPAaHMYCHUE OCTYIA K JaHHBIM U METOJaM
KJIacca; CO3JIaHHe M Pa3pyIIeHHE YK3EMIUIIPOB Kiacca, KOHCTPYKTOP U AECTPYKTOP; KOMMUPOBAHUE U
nepeMenieHne 0ObEeKTOB.

Tema 4. Komno3uuus, Hacjieg0BaHue U NOJIUMOPGU3M

CO3)18.HI/IC KJIaCCOB Ha OCHOBC MMCIOIIMUXCA; KOMIIO3UIIUA U HACJICAOBAHUC, OAMHOYHOC 1 MHOXXCCTBCHHOC
HacCJICJOBaHUC, HOJ'IPIMOp(l)I/IBM; OTKPBITOC, 3allIUIIICHHOC 1 3aKPBITOC HACIICAOBAHUEC,; JOCTOMHCTBA U
HEAOCTAaTKH HACJIICAOBaHMA.

Tema S. Ileperpyska onepauui.

JlpyxecTBeHHbIe (PyHKIIMU U Kiacchl. [leperpyska onepaTopoB ClOKEHUs, BRBIYUTAHUS, CPAaBHEHUS,
MHJIEKC B MacCHUBE, IIPUCBAaUBaHMKs, [IOTOKOBOI'O BBOJIa-BBIBO/A, IPUBEIECHUS TUIIOB. Ileperpyska
oneparopa (). @yHKTOpBL. YMHBIE yKa3arenu (Smart pointers).

Tema 6. O6padoTka 0IIMOOK U UCKJIYHMTENbHBIX CUTY AU,

OOnapyxeHue omuoO0IHbIX cuTyanuid. CriocoOsr 00padoTkn ommOok. Mckmouenus B C++. Kitaccer
uckirovYeHui. PazpaboTka koma, 6€30macHOTO K BOSHUKHOBEHHIO MCKITFOUCHUM.

Tema 7. O6001mIeHHOE POrpaMMHUPOBaHK e, IA0JOHBI



[Tapagurma 06001eHHOTO TTporpammupoBanus. [Ipumepsl 00001IeHHBIX aropuT™MOB. Peannzarus
MEXaHHU3MOB 00001eHHor0 TporpammupoBanus B C++. [llabmons! kinaccoB u pynkmnuii. [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.

OpraHmaunOHHo-nenarornquKne YCI0BHUS peaaqu3anum nporpaMmal

Peanmzanus nporpamMMbel obecniedeHa CHEAYHOIIMM OOOpYJOBAaHUEM: CTOJIbI, CTyjbs, pabouue
KOMITBIOTEPBI, KOMIIBIOTEP IEAArora, MyJbTHUMEIUWHBIA IPOEKTOP, 3KpaH I IPOEKTOpa, MATHHUTHAS

JocKa Juisl yaueOHOM ayautopuu, Bbixosa B IHTepHeT.
Cocras rpymisl 6-10 yenosexk.
VY4ebHo-MeTo1n4ecKkoe U HHPOPMALIMOHHOE 00ecrieueHUe TPOrpaMMBbl.

1. b. Ctpaycrpym, S3b1k mporpammupoBanust C++, 3-e u3n./Ilep. ¢ anri. --- CI16.; M.: HeBckwmii [{uanekr
-- U3natensctBo BUHOM, 1999 r.

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

3. C. Meitepc. DddextuBHOE ucnonbzoBanue C++: 50 COBETOB MO YIYYIICHUIO BAIlIUX MPOTPAMM U
npoekToB. / Ilep. ¢ anru. -- M. JIMK, 2000.

4. C. Metiiepc. Hanbonee a¢pdextuBHoe ucnonbzoBanue C++: 35 HOBBIX peKOMEHIALUH 110 YIyUIICHUIO
BallIMX Mporpamm U npoekTos. / Ilep. ¢ anri. -- M. ZIMK, 2000.

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

6. I'. byd. O0bEeKTHO-OpUEHTHUPOBAHHBIN aHAJIN3 U IPOEKTUPOBAHUE C MPUMEpaMH NpuiiokeHuid Ha C ++,
2-e w3n./Ilep. c anrn .- M.: U3natensctBo bunom, CII6.: HeBckuit auanekt, 1999 r.



Ipunoxenune Ne 1. Cpoku U pe:kuM 3aHATHI

[Iimanupyemble CpOKU 3aHATUN

Ne i/t

YacoB no BugaMm padboT

Jlexkuu

[Ipaxkr.
3aHATUS

CamocrosiTenbHast
pabota

HToroserii
KOHTPOJIb

Hroro
qacoB

1 wenens

N

N

4

2 Henens

3 Henenst

4 genens

5 Henens

6 Henensa

7 "Henmens

8 Henena

9 Henens

10 menens

11 menensa

12 wenens

13 menensa

14 wenens

15 menensa

16 venens

17 wenensa

NINININININININDINININDININININIDN

NININININININININININININININIDN

R R R IR R IR R I R R

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
paboThI IO CIEAYIOMINM pa3aeiaaM Kypea:

1. Kuacchl 1 00BEKTHI
2. Komrmo3uius, HacjaeJ0BaHHE U MOTUMOPHHU3M
3. O06paboTka OMMOOK U UCKITIOUUTEIILHBIX CUTYaIHH

Kaxnas koHTpodbHas paboTa KOHTPOJIMPYET OCBOCHHE CIYIIATEISIMH ONpPEICNICHHOTO pasfierna
n3y4aeMoro Kypca. UToroBblii KOHTPOJIb MO AUCHUILIMHE OCYIIECTBISICTCA 10 PE3yabTaTaM BBIIIOJTHEHUS
1a00paTOPHBIX, KOHTPOJIBHBIX pa0OT U CAAYH SK3aMEHa.

3K3aMeHaHI/l0HHbIe BOIIPOCHI

1. Tunsl nanHbIX A3b1ka C++. LlenouncneHHble TUIIB JaHHBIX. THUIIBI JAHHBIX C IUIABAIOLIEH 3aMaToM.
[lepeuncaumsblil Tun. OObsABICHUE NEPEMEHHBIX U KOHCTAHT B si3blke Cu++.

2. Tunsl gannblx sa3pika C++. CtpykTypsl. O0benuHenus. MaccuBbl. Ykazarenu. KiroueBoe cioBo
typedef. CnocoObl BbiZeneHHs HaMsATH A XpaHeHUs HaHHbIX 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). Biosxennsie mukist. 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
ucronb3oBanus. [lpeumylnectBa W HENOCTaTKH. Y JAJICHHBIM 3aMECTUTENb. BUpTyanbHbIH
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.
lapanTupoBanre HEMPOTUBOPEUMBOCTU COCTOSIHUA CyOBEKTa Mepell OTIPaBKOW YBEIOMIICHHSI.
Tpaucmsius wHGOPMAIMK O XapaKTepe H3MEHEHHUS CyObhEeKTa, MOJCIb BBITSTHBAHHS, MOJCIH
MpPOTANIKUBaHus. SIBHOE crienn(pUIMPOBaHHUE TIPEICTABISIFOIINX HHTEPEC MOTUDUKAIIHN.
[Marrepusl npoektupoBanus. Model-View-Controller. Haznauenue. Ctpykrypa. Baaumoneiictue
MeXIy ydyacTHUKaMmu narrepHa. [Ipumenenue. [Ipumep ucnons3oBanus.

[Ipumep 3ananus gsadbopaTopHoit padboTsr Nel

3adaHue 1. 20 6a1108

O3HaKoMbTeCb C BO3MOKHOCTAMM Knacca vector 6ubnmotekn STL.

Pa3paboTaiTe nporpammy, BbINOHAIOLLYIO CYNTbIBAaHME MACCUBaA YMCE C N1ABAOLLLEN 3aMNATOM, pa3aenaemblx

npo6enaMM, M3 CTaHAapTHOro NOTOKa BBOAA B vector, o6pa6aTb|Ba|om,y|o €ro CorsiacHo 3agaHuto Bawero

BapuaHTa M BbIBOAALLYIO B CTaHAAPTHbIM NOTOK NOJIYYEHHbIN MaccuB (pasaeneHHbin npobenamm). B nporpamme

O0/1XHbl 6bITb BblaeeHbl GYHKLMM, BbINOMHAOLIME CYUTbIBAHME MacCMBa, ero 06paboTKy 1 BblBOA, pe3yabTaTa.

B KOMNJIeKTe C NPOrpaMmMoi A4,0/1KHbl NOCTaBAATbCA ¢alinbl, N03BONAIOWME NPOBEPUTL ee paboTy B

dBTOMATUYECKOM pexxXume.

Bapuant | BeiBoaumoe 3HaUeHue

1 ITpu6aBUTh K KOXKIOMY DJIEMEHTY MAacCHBa CpeTHee apru(PMETHIECKOE €ro MOJI0KUTEIHHBIX 3JIEMEHTOB

2 Kasx1ip1ii 21eMeHT MaccuBa OJDKEH ObITh YMHOKEH HA MUHUMAJILHBINA JIEMEHT UCXOJIHOTO MacCHBa

3 YMHOXHTB 3JIEMEHTHI MaCCHBA, JeJIIecs Ha 3 6e3 ocTaTka, Ha cpegHee apu(pMeTHIECKOe 3JIEMEHTOB
MaccuBa, JeNAIMXCa Ha 2 0e3 ocTaTka

4 PazgenuTh 5eMEeHTH MacCHBa Ha MOJIOBUHY MaKCHMAaJILHOTO JJIEMEHTA

5 OTCOpPTUPOBATH DJIEMEHTHI MACCUBA B TIOPSAKE BO3PACTAHUSI CYMMBI COCTABJISIFOIIMX MX UGB

6 YMHOXHTBH KK OTPUIATEIBHBIN SJIEMEHT MacCHBa Ha MPOU3BEACHNE MAKCUMAILHOTO 1 MUHUMATBHOTO
3JIEMEHTOB UCXOJIHOTO MacCHBa

7 YMHOXUTH KaX/Ibl{ SJIEMEHT MacCUBA Ha MAKCUMAJIbHBIN 3JIEMEHT UCXOJHOTO MacCHBAa U pa3/IeNIuTh Ha
MHMHHMMAJIBHBIHA 3JIEMEHT UCXOJIHOTO MacCHBa




8 [IprbaBUTH K KaXXIOMY JIEMEHTY MacCHBa CYMMY TpeX MUHIMAaJIbHBIX 3JIEMEHTOB MacCHBa

9 DJIeMEHTbI, CTOSIIME HA YETHBIX MTO3UIUAX MACCHBA YMHOXKHUTD Ha 2, a U3 3JIEMEHTOB, CTOSIINX HA HEYETHBIX
MO3UIHSX, BBIYECTh CYMMY BCEX HEOTPHULATENIbHBIX DJICMEHTOB
10 Kaxmyro ueTBepKy 3J€MEHTOB MaccuBa (JIMOO OCTABITYIOCS YaCTh MaCCHBA MEHBIIEH JTMHBI) OTCOPTUPOBATH B

MOPSIJIKE BO3pacTaHus

T.K. BELLECTBEHHbIE YNC/A NPEACTABAAOTCA B NaMATU INLWb NPUBAM3NUTENbHO, HEOBX0ANMMO NpU NoAcYeTe CyMMbI
uMdp Yncna NpUHUMaTL B pacyeT AnLb 3 3HAKa Noc/e 3anATon.

3adaHue 2
O3HaKOMbTECb C BO3MOXHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubnmorekmn STL n BbINONAHUTE
3a4aHue, COOTBETCTBYHOLLEE HOMepPY Bawero BapmaHTa.

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

Bapuant | 3ananue Baaa

1 Paspaboraiite QyHKIHIO 30
std::string RemoveExtraSpaces(std::string const& arg),

YAQIS[OIYO U3 CTPOKH, Hepe;[aHHoﬁ B IIapaMeTpe arg, JUIMIHUC HpO6€J’ILI. JIMIITHIMHA CYUTAIOTCSA BCE
Hpo6em>1 B Ha4YaJi€¢ 1 KOHIE CTPOKHU, a TAKIKE JONOJTHUTCIILHBIC npo6em>1 MCXKIY CJIOBaMHU.
PazpabotaiiTe c ee UCIONIB30BaHKEM (DYHKIIHIO, BBITOIHSIIONIYIO YAaJICHHE JIMITHUX [TPOOEsIOB U3
Ka)KHOﬁ BXOJHOI'0 NMMOTOKAa CMMBOJIOB U BBIBOJ PE3YJIbTUPYIOINIUX CTPOK B BLIXOILHOﬁ IIOTOK.

2 Pazpabotaiite GpyHKIHIO 20
std::string TrimBlanks(std::string const& str),

BBINOJTHAIOIIYIO OTPE3aHie NpoOesoB B Hayalle M B KOHIIE CTPOKH Str, ¥ BO3BPALIAIOLIYIO
PE3yIBTHPYIOIIYIO CTPOKY

Pa3pa60Ta1‘/'ITe Ha €€ OCHOBC IPOTpaMMYy, BBINIOJTHAIOIIYIO OTPE3aHNUC HpO6eJ’IOB B Ha4YaJi€ 1 KOHIIE
Ka)KI[OfI CTPOKH, HOCTyr[aIOHIeﬁ CO CTAHAAPTHOI'O IMOTOKAa BBOJAA, U BHIBOJAIILYIO PE3YyJIbTAT B
CTaHZ[apTHBIﬁ IIOTOK BbIBOJA

3adaHue 3
O3HaKOMbTECb C BO3MOXHOCTAMM KoHTelHepa std::map 6ubanotekn STL 1 BbINOAHUTE 3agaHue,
CoOTBeTCTBYlOlLLee HOMepy Ballero BapuaHTa.

B KOMNneKTe ¢ NPOrpamMmmoin A0NKHbl 06A3aTeNIbHO NOCTaBAATLCA (Paitibl, NO3BOAAIOLLME NPOBEPUTL ee paboty
B aBTOMaTUUYECKOM peXKume.

Bapuant | 3aganue Bann

1 PaspabotaiiTe mporpamMmy, BEIIOIHSIONIYIO TOACYET YaCTOTHl BCTPEYAEMOCTH CIIOB, TIOCTYIAIOIIUX CO 20
CTaHJAPTHOTO TIOTOKA BBIBOAA U BHIBOJIAIIYIO CIIOBA MX YaCTOTHI UX BCTPEYAEMOCTH B CTAaHIAPTHBIN
ITOTOK BBIBOJIA.

Cr0oBOM cUHTaeTCs MOCIEOBATEIFHOCT U3 OJHOTO U 00Jiee CHMBOJIOB, pa3/IcIICHHAS
MTOCTIETOBATENEHOCTHIO U3 OJJTHOTO M 00JIee CHMBOJIOB pa3fenuTese (poOeisl, Ta0yIsSIHH, CHMBOJIBI
KOHIIa CTPOKH).

Jlnst mojicyeTa yacToThl BCTPEYaeMOCTH CUMBOJIOB HCIIOJNIB3YHTE 0TOOpaKEeHHE CJI0BO—YaCTOTA
BCTPEYaeMOCTH.

JIOMOJHUTEIbHO MOKHO MOJIY4YHTh 10 10 6an10B, eciiu mporpamma OyAeT criocoOHa oOHapyKUBATh
PYCCKHE W aHTJIMHCKHE CJIOBA, 3allMCaHHBIE B Pa3HOM PETUCTPE CUMBOJIOB, T.€. CUMTaTh ciioBa HeLLo u
heL LO oxuHakoBbIMH.

3adaHue 4.
O3HaKOMbTECb C BO3MOXHOCTAMU KOHTelHepa std::set 1 BbINo/IHWUTE 3adaHne, COOTBETCTBYIOWEee Homepy Bawero
BapuaHTa.

B KOMnNneKTe ¢ NPorpamMmmoi A0NKHbl 06A3aTeNIbHO NOCTaBAATLCA (aitsibl, NO3BOAAIOLLME NPOBEPUTb ee paboTty
B aBTOMATUUYECKOM pexKume.



Bapuant | 3anaHue bana

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

BO3BPAIIAIOLILYIO PE3YJILTAT IEPECEUEHUS  IBYX MHOYKECTB LIeJbIX YHUCEIL.

C ee ucnosbp30BaHueM pa3paboTaiiTe MPOrpamMmy, BBIBOSIIYIO B CTAHIAPTHBIN MOTOK BBIBO/A
AJIEMEHTBI JBYX MHOXKECTB I[EJIbIX YHCET U Pe3yJIbTaT UX MepeceueHHs.

[lepBoe MHOXECTBO — MHOXKECTBO urceld oT 1 o N, memsmmxcst 6e3 ocTaTka Ha CyMMY CBOUX ITH(]pP.
BTropoe MHOXeCTBO — MHOXECTBO LENbIX yrces To 1 10 N, cymma 1u¢p KOTOPBIX SIBJISETCS YETHOU.
[Tapametp N nepenaercst Mojap30BaTeNEM B BUJIE apryMeHTa KOMaHJHOH CTPOKH.

JlonoJIHUTe/IbHbIE 3aJaHUA

3adaHue 5.
O3HaKomMbTeCb C BO3MOXKHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubanotekun STL 1 BbINOAHUTE
3aJaHue, COOTBETCTBYlOLW,Eee HoMepy Ballero Bap1aHTa.

B KomnaeKTe ¢ NPorpaMmoit Ao xHbl 0643aTeNIbHO NOCTaBAATLCA ¢alinbl, N03BONAIOWMNE NPOBEPUTb ee paboTy
B aBTOMaTUUYECKOM peKume.

Bapuant | 3ananue bauun

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

BO3BPAILAIOIIYIO Pe3yJIbTaT 3aMEHbI BCEX BXOXICHUH MOACTPOKH Search B ctpoke subject va crpoky
replace. B ClIy4dae, €CJIid UCKOMAad CTPOKaA ITyCTasd, 3aMCHbI CTPOK IMTPOU3BOAUTHCA HE JOJIKHO.
PaspabortaiiTe Ha ee OCHOBE IPOTPAMMY, 3aMEHSFOITYIO BCE BXOXKICHHUS HCKOMOU CTPOKH B
CTaHAAapTHOM IMOTOKE BBOJd Ha CTPOKY-3aMCHUTCIIb U BBIBOJAALIYIO PE3YJIbTAT B CTaHI[apTHBIﬁ IIOTOK
BbIBO/J1A.

CuHTaKcUC KOMAaHIHOHN CTPOKU!

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

2 Pazpabotaiite GpyHKIHIO 40
std::string HtmIEncode(std::string const& text),
BBITIOJTHAIOITYTIO KOAUPOBAHUC CTICHHUAIBHBIX CUMBOJIOB CTPOKH text COOTBETCTBYIOIUMHU CYIIIHOCTAMU

HTML:
e  “(mBoitHas KaBbIYKA) 3aMeHsETCS Ha &QUOL;
e  ‘(amoctpod) 3ameHsieTcs Ha &apos;
e < (3HaKk MeHbIIIE) 3aMeHsteTcs Ha &lt;
e > (3Hak Ooublie) 3aMeHseTcs Ha &Qt;

e & (ammepcann) 3aMeHseTCA Ha &amp;
PazpaboTaiiTe Ha ee OCHOBE ITPOTrpaMMy, BHITOJHSIONIYIO html-KoanpoBaHue TeKCcTa, MOCTYMAIOIIEro CO
CTaHAPTHOTO TIOTOKA BBOJIA, M BHIBOSIIYIO PE3YJIbTAT B CTAHIAPTHBIN MIOTOK BBIBOJIA.

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

BBIMIONTHSOIITYFO iekoaupoBanne HTML-cymHocTeit ctpoku html, mepeunciennsix B Bapuanrte 3,
00paTHO B MX CHUMBOJILHOE IIPECTABIICHHUE.

PazpaboTaiiTe Ha ee OCHOBE ITPOTPaMMy, BHITOIHSIONIYIO IeKoAnpoBaHue html-cyniHocTeit Texcra,
MOCTYMAIOMIETO CO CTAHAAPTHOTO MOTOKA BBOJA, ¥ BBIBOJIIILYIO PE3yIbTAT B CTAHAAPTHBIN MOTOK
BBIBOJIA.

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

BBITIOJTHAIOIY IO pa360p CTPOKH url, U U3BJICUCHUC U3 HCC I/IH(l)OpMaL[I/II/I 00 HCIOJIB3YyEMOM IIPOTOKOJIC,
HOMEPE 1nopTa, UMEHN XOCTa U UMCHU JOKYMCHTA.

B ciiyyae ycnexa GpyHKIMS J0OJDKHA BO3BpAILATh true, B ciaydae omubku — false.

Protocol — 310 mepedYrcIMMBIi THIT, 3aIAFOIIKI OJJMH U3 U3BECTHBIX MIPOrPaMMe TIPOTOKOJIOB:

enum Protocol

! NepeceueHnem ABYX MHOMKECTB ABAAETCA MHOXECTBO, COAEPKaLLEee 31eMeHTbI, NPUCYTCTBYIOLIME OHOBPEMEHHO U B
NepBoMm M BO BTOPOM MHOXecTBe



HTTP,
HTTPS,
FTP
I3
Bamgueim (zomyctumbiM) URL-oM nmporpamma 10KHA CUUTATh CTPOKY B cienyroneM Gopmare:
npomoxonlixocm[:nopm][/ooxymenm], rue
npotokos — http, https wmu ftp (B 106oM peructpe),
MOPT — MOJIOKUTEIBHOE Yucio oT 1 10 65535
(B KBazpaTHBIX CKOOKax yKa3aHbI ONIHOHaIbHBIE 371eMenTsl URL-a)
Ecnu mopt He yKa3aH, TO OH JOJDKEH CUUTATHCS PABHBIM HOMEPY MMOPTa MO YMOIYAHHUIO AJIsSI JAHHOTO
nporokoia (mast HTTP — ato 80, miust HTTPS — 443, must FTP — 21).

PaspaborTaiiTe Ha ee OCHOBE IIpOTpaMMy, pacmo3Harmuyto gomyctumbie URL-cTpoxn (pasnensembie
CHMBOJIAMH KOHIIa CTPOKH) B CTAHAAPTHOM MOTOKE BBOZA M BHIBOJAIIYIO B CTAHAAPTHBIN MOTOK BBIBOJIA
HHPOPMALIUIO 0 KAKIOM M3 HHX B CIEAYIOIMEM GopmMare:

<Hcxoonwviit URL>

HOST: <xocm>

PORT: <nopm>

DOC: <ooxkymenm>

Hampumep, nins URL-a

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

JIOJKHO OBITH BBIBEIEHO:
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 KOHTeMHepa std::map 6ubanotekn STL 1 BbINoNHUTE 3aJaHue,
COOTBETCTBYlOLLLEE HOMepY Balero BapuaHTa.

B KOMNJIeKTe C NPorpaMmoi 4,0/KHbl 06A3aTeIbHO NOCTaBAATLCA ¢aliibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMATUUYECKOM peXKume.

| BapuanTt | 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 pPe3yJIbTAaT EpeBo/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.
Jns BeIXOJa U3 IManora ¢ mporpaMMoi MoJIb30BaTellb JOHKEH BBECTU CTPOKY, COCTOALIYIO 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 nepeaaeTcs mporpaMmme ¢ IOMOIIbIO MapaMeTpa KOMaHIHOM 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 IJisd
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 Iljomans”.
>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 U3MEHEHUS. BBenmuTe Y WK y ATl COXpaHEHUS ITepe]] BBIXOI0M.

>y

N3menenus coxpanensl. Jlo cBuianus.

JlomoHUTeIbHO MOKHO MOTYYnTh 10 10 621108, ecii mporpamma OyIeT ClIOCOOHA OCYIIECTBIIATh
[EepPEBOJI aHIJIMICKUX CI0B, BBOJUMBIX MOJb30BATENEM B IPOU3BOIBHOM PETUCTPE CUMBOJIOB.
Hanpumep, cnoa CaT, npu n3BecTHOM TiepeBoie s cioBa cat.

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

B KOMnNneKTe ¢ NporpamMmmoi A0KHbl 06A3aTeNIbHO NOCTaBAATLCA (aisibl, NO3BOAAIOLLME NPOBEPUTL ee paboTty
B aBTOMaTUUYECKOM pexKume.

Bapuant | 3aganue bann

1 B crniopTuBHO# 11KOJIE 00Y4aeTCs HEKOTOPOE KOJIMYECTBO YICHUKOB. FIMEHA YUEHHKOB — YHUKAJIbHBI. 50
Kaxplit yueHHK nocemaeT oJiHy uin 0oJiee CIIOPTHUBHBIX CEKIMH IIIKOJIbI.

VY TpeHepa KaxJOH CEKIMH €CTh CITCOK YUCHUKOB €ro CEeKIUH, 3aJJaHHbII B BUJIE TEKCTOBOTO (aiina, B
KOTOPOM B KaxkaoH cTpoke 3anucano OUO yueHuka.

3amayva: Ha ocHOBe (DaiiyIoB CO CITUCKAMU YUSCHHKOB Ka)I0T0 TPEHepa IMOCTPOUTH CITHCOK BCEX
YYEHHKOB IIKOJBIL.




[Iporpamma npuHUMAET C KOMAHIHOW CTPOKH UMeHa (aiIoB CO CIIMCKAMH YYSHUKOB KaXKIOW CEKIINU
(KONIYeCcTBO CEKNIHUH B IIKOJIE, a, CJIEIOBATENBEHO, TApaMeTPOB KOMAHIHOM CTPOKH — ITPOU3BOIIFHO) H
BBIBOJIMT B output CIIMCOK BCEX YYaIUXCS IIKOJIBI.

Yka3zaHusi: MCHOJb3yiiTe KoHTelHep std::set<std::string> mis XxpaHeHHsT MHOXKECTBA UMEH 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 aTe HEOOXOANMO HAIHCATh MPOTPaMMYy-(QHIBTp, YAAIAIOIYIO
13 COOOIIEHUI yYaCTHUKOB YaTa HeI0IyCTUMBIE CJIOBa.

CHnmcoK HeIOMyCTHMBIX CJIOB 33JaeTcs B TEKCTOBOM (aiisie (CoBa pas3jeseHsl 0Ce10BaTeIbHOCTHIO
U3 OZHOTO U OoJiee po0eoB, TadyISIUI I CHMBOJIOB KOHIIA CTPOKH), UMl KOTOPOTO MEepelaeTcst
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 cunTaeTCs MOCIEA0BATEILHOCTD M3 OJHOTO U 00JIee CUMBOJIOB, Pa3/Ie/ICHHBIX
MIOCTIEIOBATENEHOCTHIO U3 OJJHOTO M 00JIee CHMBOJIOB-pa3eUTeNeH (TIpoOeITbl, Ta0y ISIIH, CHMBOJIBL
KOHIIa CTPOKH, 3HAKU TPEIHHAHMS, 3HAKHA apU(PMETHICCKIX ONepaIHii, CKOOKH).

Yxa3zaHusl: cuuTaiiTe HEAOMyCTUMbIE CIIOBA BO MHOKECTBO CTPOK M IPH 00pabOTKe TEKCTa MPOBEPSITE
BXOJXKJICHUE Ka)XKJIOT0 CIIOBA TEKCTa B IaHHOE MHOXKECTBO.

JlonoTHUTETBHO MOKHO MOJYy4YHTh 10 02717108, ecnu GuibTparys cioB OyneT IPOU3BOIUTHCS €
UTHOPHPOBAHNEM PErHCTPa CHMBOJIOB, B KOTOPOM OHH 3anHcaHbl. T.e. eClIi HelOMyCTUMBIM CIIOBOM
SIBJISIETCSI CIIOBO «JIypaK», TO JOJDKHBI (GUIbTPOBaThCs cioBa «/lyPak», «aypak», « IYPAK» u
10JIOOHBIE.
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Mpunoxenue N2 3. JoKymeHT 06 OKOHYaHUU KypCoOB
Mo utoram oby4yeHuns BblgaeTca AOKYMEHT cieaytollero obpasua

ABTOHOMHAaR HeKOMMepYecKan opraiu3anyns AONONHUTeNLHOTO
npodgeccnoHaneHoro obpasosanns «MHbpochepan

LleHTp NpodeccoHansHoi NoAroToBkn
«VlHCTI/lTyT nporpaMmmHbIX CUCTEM»

CBUAETE/IBCTBO

Ne

BblgaH

1 YAOCTOBEPSET, YTO OH (OHa)

no nporpamme

B obbeme Yacoe.

M. M. AvpekTop

« » 201 r.




