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I O0mme TpeGoOBaHUS K COEPKAHUIO KYPCOBOH PadoThI

JUIsT NOCTH)KEHHSI TOCTaBICHHOW BBIIIE LEIH, MOJb3YSICh CPEICTBAMHU
00BEKTHO-OpUEeHTUPOBAHHOTO si3blka C++ mim Python pazpaborare mporpammy —
KOMITBIOTEPHYIO JIOTUYECKYI0 HMrpy ([0 BapuaHTy). B pesynbraTe BBINOJHEHUS
JAHHOM padOThl CTYAEHTHI OCBAaMBAIOT MPHUEMBI MPAKTHUYECKOIO HCIIOJIb30BAHUS
00BEKTHO- OPUEHTUPOBAHHOTO MOJIX0/1a B CO3/IAHUU 3aKOHYEHHOT'O MPOTPAMMHOTO
IPOJYyKTa:

- peanm3ymomiero BbhIOpaHHYI0 (B COOTBETCTBHHM C  BapHUaHTOM)
KOMITBIOTEPHYIO JIOTUYECKYIO UTPY,

- obmanaroiero rpauyecKuM UHTEP(ENcOM MOJIb30BATENS,

- YAOBJIETBOPSIONIETO TPEOOBAHUIO MEPEHOCUMOCTH HA YPOBHE HMCXOJHOTO
Koja,

- IPOCTOTO B YCTAHOBKE M 00OCITY>KUBaHUH.

JleKkoMIO3u IS CHCTEMbI HA KOMIIOHEHTbI

OOBbeKTHasE METOJIOJIOTHS MPEAJIaraeT paccCMaTPUBATh MPEIMETHYIO 00JIaCTh
u MPOEKTUPOBATH MIPOTPaMMHYO CUCTEMY KaK COBOKYITHOCTb
B3aUMOJICHCTBYIOIIUX JIPYT C ApYyroM 00beKTOB. OOBEKT 00JaJaeT COCTOSTHUEM,
NOBEICHUEM M HACHTUYHOCTHIO, CTPYKTypa M TIOBEICHHE CXOXHUX OOBEKTOB
onpenensier obmwmit s HuX kiacc. CocTosHHE O00bEeKTa XapaKTepuszyercs
NIEPEYHEM BCEX CBOMCTB JJAHHOTO OOBEKTAa M TEKYIMMH 3HAYEHHUSIMU KaXKOro U3
3TUX CBOMCTB. K uyuciay CBOWCTB OTHOCSTCS MpUCyIIHEe OOBEKTY WU
npuoOpeTaemMble UM XapaKTEPUCTHKH, 4YEpPThl, KadecTBa WU CIIOCOOHOCTH,
JIeNalolue JaHHbI 00BeKT caMuM coOoi. [lepeuens CBOMCTB 00bEKTa SIBISETCH,
KaK MMPaBUJIO, CTATUYECKUM, TTIOCKOJIBKY 3TH CBOMCTBA COCTABIISIIOT HEU3MEHSIEMYIO
OCHOBY 00bekTa. IX mpUHATO Ha3bIBaTh aTpUOyTaMH Kiacca.

[ToBeneHnue — 310 TO, Kak OOBEKT ACUCTBYET U pearupyer.

[ToBenenue oObEKTa ONpPEAEIIIeTCs BRIMOIHIAEMbIMU HaJl HUM ONEpallUsIMH U
€ro COCTOSIHUEM, MTPUYEM HEKOTOPBIE ONEpAIMM UMEIT NOO0YHOE NEHCTBUE: OHU

U3MEHSIOT cocTosiHue. OOBEKTHO-OPUEHTUPOBAHHBIA CTHJIH MPOTPAMMUPOBAHUS



CBA3aH C BO3JCUCTBMEM Ha OOBEKTHI IyTEM IMepeJauruM COOOIIeHU (T.e.
BBI3bIBasi METO/IbI, ONMCAHHBIC B UX KJIacce).

Omnepartust HaJ 00BEKTOM MOPOXKIAET HEKOTOPYIO PEAKIIMIO ATOTO 0OBEKTA.

Onepauuu, KOTOPbIE MOXHO BBIMOJHUTH IO OTHOIICHUIO K JaHHOMY
00BEKTY, U peakius 00hEKTa Ha BHEIIHWE BO3JCHCTBHUS ONMPEICISIIOT MOBEICHUE
3TOTO OOBEKTA.

Onepanusa — 3TO ycliyra, KOTOPYIO MOXKET MNOpeAocTaBUTh kiacc. Ha
MPAKTUKE HaJl 00bEKTaMU BBITIOIHSIOTCS ONEpaIliy MSATH BUJIOB.

Tab6auna 4 Onepanun HaX 00beKTAMM

Konctpykrop UMEET TO K€ HMs, 4YTO M KJAcC; ONpeAessieT Crnocoo
co3gaHusi 00BEKTA MM €r0 MHULUAIU3ALHH
JecTpykTop orepanys, BBIMOJHAIOMAA OYUCTKY MaMSTH, KOTr/a OOBEKT

KjIaCCa BBIXOAUT 3a IIPCACIIbI 00JacTH BUIUMOCTH HJIM OH
YOAIACTCA, UMCCT TO KC MM, YTO U KJIIACC CO 3HAKOM «~)»

nepes HUM.

Monudukarop orepairysi, KOTopasi U3BMEHSET COCTOsIHHE 00bEKTa

Cenekrop orepaiys, CUMTHIBAIOIIAs COCTOSIHME OO0OBEKTa, HO He
MEHSOIIAs] COCTOSIHUS

Wreparop onepanysi, MO3BOJISIIONIAs OPraHU30BaTh JOCTYII KO BCEM
4acTsAM oOBeKTa B CTpOTrO ONPENIEICHHON
NOCJIEA0BATEIBLHOCTH

OOBEKTh MOTYT CO3/JaBaThCs pa3au4HbBIMU criocobamu. HekoTopsie
0OBEKTHI SBISIOTCS JIOKAJTLHBIMU MEPEMEHHBIMU, APYTHE I100ATbHBIMH, TPETHU —
YJI€HaMHU KJIACCOB U T.J.

Mexnay 00beKTaMu MOTYT CYIIIECTBOBATh PA3IUYHBIC OTHOIICHUS:

* accoluanus;

* HACJIEI0BAHUE;

© arperauus;

* 3aBUCHUMOCTb;

U JIp.

OTHotIeHHs IBYX JIFOOBIX OOBEKTOB OCHOBBIBAIOTCA HA TMPEIIOIOKECHUSIX,
KOTOPBIMU OJMH 00JIaJlaeT OTHOCUTENBHO JApYyroro: o0 omepauusax, KOTOpbIe

MO>KHO BBITIOJTHSATE B 00 OXNaacMOM ITOBCACHUU.



CBsi3p — 3TO crienu(uueckoe COMOCTaBICHUE, Yepe3 KOTOPOe OJUH OOBEKT
(KJIMEHT) 3ampaliuBaeT yCIyry y Jpyroro o0ObekTa (cepBepa) Wiu uepe3 KOTopoe
OJIUH 00BEKT HAaXOJIUT MyTh K Apyromy. OHa IaeT KIaccy BO3MOXKHOCTh y3HaBaTh
00 atpulyTax, onepanusx 1 CBsA3SX APYroro Kiacca.

Accormarusi — 3TO CMBICIIOBasI CBS3b, KOTOPasi HE UMEET HAMPABICHUS U HE
00BSCHSET, KaK KJIACChl OOIIAIOTCS APYT C IPYTOM.

OpHako MMEHHO 3TO TpeOyeTcs Ha paHHEW CTaauu aHaJIU3a, MOATOMY MBI
dbuKcHupyeM TOJBKO YYaCTHHKOB, HMX PpOJHM ¥ MOIIMHOCTh OTHOIIEHUA. B
JTaNbHEHIIIEM OHA, KaK MPAaBWIIO, KOHKPETU3UPYETCS U MPUHUMAET BUJ OJTHOTO U3
paccMaTpUBaEMBbIX J1aJie€ OTHOLICHUH.

HacnenoBanue — 3To Takoe OTHOIIEHHE MEXTYy KJaccaMu, KOT/ia OJNH KJlacc
MIOBTOPSIET CTPYKTYpPy W MOBEACHHE APYroro kiacca (OJWHOYHOE HACIICJOBAHHE)
wi JIpyrux (MHOXECTBEHHOE HacliefoBaHue) kimaccoB. Kiacc, crpykrypa u
MOBEJCHUE KOTOPOT0 HACJIEIyIOTCs, Ha3bIBaeTCs cynepkiaaccoM. [IpousBoanbIit OT
cynepKiiacca KjiacCc Ha3bIBa€TCs IMOJKIACCOM. JTO O3HAYAET, YTO HAacleI0BaHUE
yCTaHABJIMBAET MEXAY KJIaCCaMH UEPAPXUIO OOIIIETO U YaCTHOTO.

[Toaknacc OOBIYHO pacHIUPSET WIM OTPAHUYMBACT CYIICCTBYIOIIYIO
CTPYKTYpY U MOBEACHHUE CBOETO CyIepKiIacca.

CBsi3u Hacje[OBaHUS TaK)Ke Ha3bIBAlOT 0000mmeHusMH (generalization) u
n300paxaroT B BHUAEC OOJBIIMX OEIbIX CTPEJOK OT Kiacca- MOTOMKAa K Kiaccy-
PEIKY.

[ToMmuMO HacJaeAyeMbIX, KaXIbIH TOJKIACC HMMEET CBOM COOCTBCHHBIC
YHUKAJIbHBIC aTpUOYTHI, OTIEPAIlNN U CBS3H.

Jlyudrie BCero CTpOUTh UEPAPXUIO KIACCOB, B KOTOPOM OT OOIIMX KIIACCOB C
MOMOIIIBIO HACJIEIOBaHUsI 00pa3ytoTcs Oojiee crienuain3upOBaHHbIC.

Arperanua. B To Bpems kak CBs3M 0003HA4YalOT PABHOIPABHBIC WIIH
«KJIMEHT-CEpBEpPHBIC» OTHOUIECHUSI MEXAYy OOBEKTaMM, arperamus OIUCHIBAET
OTHONIEHUS TIEJIOTO W YacTH, NPHBOMAIINE K COOTBETCTBYIOIIECH HepapXuu
00BEKTOB, TIpHUEM, Ul OT LIETOro (arperata) Mbl MOXKEM MPUJITH K €r0 4acTsIM

(atpubyTtam). B »TOM cMbIcie arperamusi — CHEIHUAIU3UPOBAHHBIA YaCTHBIN



ciyyait accoruanuu. OObBEKT, SBIAIOMIMICT aTpuOyTOM JApPYyroro oObeKTa
(arperata), uMeeT CBsI3b CO CBOUM arperaroM. Yepe3 3Ty CBsI3b arperaT MOXET
MOCBIIATh €My COOOICHUS.

PaccmoTpuM  1eKOMIO3UIIMIO CUCTEMbl Ha KOMIIOHEHTHI Ha TMpUMeEpe
KQJIBKYJISITOPA, BHIMOJHSIONIETO OMEPAllUU C TaTaMHU B BUJIE JUI.MM.IT.

OTOT KalbKyJSATOP BBINOJHIET CJIOKEHUE WM BBIYMTAHHUE [IBYX JaT U
BBIJIAET PE3yJIbTaT B BUJE HOBOM JaThl WJIM KOJIUYECTBA JIHEU (MECSIEB, HE/ICIb),
COJIEpKAIMXCSl B HOBOU J1aTe.

B or1oii cucteme MOXHO BBIACIUTH Kiacchl «Jlatay,«Kanbkymnstop» u
«/lnamor ¢ momwp3oBareneM».OO0BEKTBI  KJIACCOB  OOJAAarOT  CBOMCTBaMH,
WHIMBUYaIbHOCTRIO U TIOBeZieHueM. CBOMCTBaA BBIPaXKAIOTCSl B BUJE aTpUOYTOB,
WHJMBUAYaJIbHOCTh — B BU/JI€ 3HAYEHUU COOTBETCTBYIOIINX aTpUOYyTOB, MOBEJACHUE
- B BUJIE METOJIOB, OITMCAHHBIX B COOTBETCTBYIOIIEM KJIaccCe.

Jliist BbITIOJIHEHUST apudMeThyeckoro AecTBust KaabKyasTop HOMKEH 3HATH
JIBE nartbl U 3HaK onepanuu. CrenoBaTenbHO, Kiacc KanbKynarop I0JDKeH
BKJIIOYATh TPU 00beKTa kiacca [lata (peructpsl): mis onepanaa 1, onepanna 2 u
pe3yabtara. Haj onepangamMu BBIMOMHAETCS Kakasi-To apudMeTuueckas orneparus,
3HAaK 3TOM OMNEpPAlMM TOXE MOXKHO XPaHWUTh B OTAECIBHOW MEPEMEHHOM Kilacca
Kanbkynarop. Pe3ynbTar KaabKyasTOp BBIJAET B BUAE OJIHOM M3 YeThIpeX (popm:
JaTa, KOJIUYECTBO JAHEH, HEJeb WIM MecsleB. TakuMm o0pa3oM, Onpeaesiniv, 4To
kiacc Kanpkymnsatop Oyner copepxaTh CIeIyIONMe KOMITOHEHTHBIC TaHHBIE:

date opl,op2,rez;//onepanabl U pe3yabTaT

int znak;//ko onepanun

int form;//xo hopMbI 11 BEIBOJIA pe3yJibTaTa

KanbkynsTop HEOOX0AMMO WHMIIMATU3UPOBATH, CJIEIOBATEIbHO, KJAcc
Kanpkynsarop nomxeH coaepxkarb KOHCTpykTop. Kpome toro, Kanbkynstop
JOJKEH CO/IepaTh MOAUGUKATOPHI IJisi U3MEHEHHUs OlepaHAoB, 3HaKa U (HOPMbI
BBIBOJIA, CEJIEKTOp /IS TIOJy4YeHHUs pe3yjiabTaTa M METOJ, KOTOpBIM Oyner
BBITIOJTHATh BBIYMCIIEHUE pe3yJibTaTa B 3aBUCUMOCTH OT 3HaKa ornepanuu. Takum

o0Opaszom, noJiy4aeM cieayroliee onucanue kiacca Calc:



class Calc

{

Date op1;//onepann 1

Date op2;//onepann 2

Date res;//pe3ynbTaT

int znak;//3Hak onepanuu

int form;//hopma BeIBOJIA pe3yibTaTa

public:

Calc();//xoncTpykTOop

void set_op1(date);//momudukarop mis onepanaa 1

void set op2(date); //Moaudukarop ans onepanaa 2

Date get res();//cenexktop st HOJydeHUs pe3yJibTara

void set_znak(int); /MoaudukaTop ns 3HaKa onepanuu

void set form(int); /Mmonudukarop st hGopMbI BEIBOAA

void execute();//BbIYUCIEHUE pE3yIbTaTa

K

B kmacce Calc wucmonp3yiorcs mepeMeHHble Tuma Date — maHHBIE, C
koTopbiMu paboraer Kampkymsrop. Mexny kimaccamu Calc u Date cymectByer
OTHOUIEHUE arperamuu, MpuieM, 3To OyneT He MPOCTO arperaius, a KOMIO3UIus,
T. K. OTIEPaH/IbI HE MOTYT CYIIECTBOBATH OTJACIHHO OT KaJIbKYJISATOPA.

Paccmorpum cBomctBa knacca Jlara. Hapx JlaToi MOXHO BBIIIOJHSTH
onepanuu, JlaTy Hamo0 BBOJWUTH M BBIBOAUTH. BBOA M BBIBOJ JlaThl mpoie Bcero
BBITIOJIHATh B BHJE CTPOKW. HO /I BBITIOJIHEHWS OmEparvii ¢ JaTaMu Haao
peaycMaTpuBaTh MpejacTaBieHue /{aTel B Buje ynces.

Oneparu 1O CJIOKCHWIO W BBIUUTAHUIO JaT MOXHO BBITIOJHATH TIO
CIIEIYIOIIEMY QJITOPUTMY::

1. [TepeBectu 06€ NaThl B THU.

2. BBINOJIHUTH ONEPALUIO.

3. [lepeBectu pe3ynbrar B Tpebyemyto hopmy (data, THU, HEIAETH, MECSIIBI

U T..)



Takum oOpazoMm, kinacc Date fgomxkeH MUMETh CIEAYIOIIME KOMIIOHEHTHBIE
JTaHHBIC:

int d;//konuyecTBO THEH B JaTe

char* s;//mpencraBiieHue AaThl B BUJE CTPOKHU

Jlata BBOAHMTCS B (hOpME CTPOKH, a 3aT€M BBIYUCIISICTCS, CKOJIBKO THEH OHa
conepxkut. Jns mpeoOpaszoBanus Jlatel u3 oaHoW (GopMBI B APYryr0 Hajao
IPETYCMOTPETh KOMIIOHCHTHBIE ()yHKITHH:

void days_to_string(); - mepeBOIUT THU B CTPOKY

void string_to days(); - mepeBOAUT CTPOKY B IHU

Han uncnamMu BBITIONHSIOTCS apu(pMETHUYSCKUE OTICPAIlNH, CJIEI0BATEILHO,
ya00HO OyAeT Meperpy3uTh ATH ONepaldd B BUIE KOMIIOHEHTHBIX OIEparluii-
GyHKLIHIA:

Date operator -(Date&D);

Date operator +(Date D);

Date& operator =(const Date &D);

BBon u BBIBOA umcen yaoOHO peanu3oBaTh C TMOMOIIBIO TJIOOATBHBIX
HeperpyKeHHbIX onepanui-QyHKuui >> u <<.

Takum o00pa3om, omMcaHWe Kiacca NPETHA3ZHAYCHHOTO Il PabOThI ¢
naTamMu OyJeT BBITJISACTh CIEIYIOIIUM 00pa3oM:

class date

{

char *date string;//cTpoka ajist XpaHeHHs AaThbl B BUJE JJI.MM.ITIT.

int days;//konuecTBO JHEH B 1aTe AJs BBIMOJIHEHHS PACUE€TOB

public:

date();//koHCTpYKTOp

date(const date&);//KOHCTPYKTOP KOTUPOBAHUS

~date();//nectpykrop

//MHMIIMaIA3aus JaThl: 3al0JHsAeT aTpuOyT date string, BEIYHUCISAET

//KonM4ecTBO JHEH B ATOM AaTe, 3aTeM 3aIoHsAeT aTpuoyT days

void init(char®);



// BcriomoraTenbHas GyHKIMS, KOTOpast 0 KOJIMYeCTBY AHEH (popmupyer
//CTpOKY BUJA AJ.MM.TTIT.

void days_to_string();

// BcIoMoTraTeNIbHast QYHKITUS JUTsl BBIYUCIICHUS JHEH B 1aTe
void string_to_days();

/meperpyxeHHast GyHKIMS )11 CIIOKEHUSI IBYX JaT

date operator+(date&);

//meperpy»xeHHas QYHKIHS 1JIs1 CJI0KEHHUS IBYX J1aT

date operator-(date&);

//meperpy>keHHasi GyHKIIUS MPUCBAUBaHUS

date& operator=(const date&);

//npyxecTBeHHass PYHKIIUS 171 BBOAA AAThl

friend istream&operator>>(istream&in,date&);
//npyxecTBeHHas: (PYHKIIUS 171 BBIBOJIA JIaThI

friend ostream&operator<<(ostreamé&in,date&);

¥

Knacc «/lpanor ¢ mosp3oBaTeneM» OCYLIECTBISICT BBOJ JIAHHBIX B BHUJE

CTPOK, 3aHOCUT 3TH CTPOKHM B ONEPAHIBl KaJIbKYyJATOpPa, BBOJUT OIEPALMIO,
3aHOCUT €€ B 3HaK OIepaluu KaJlbKyJsATOpa, BBOJUT (opmy, TpeOyemoro
pe3yibTaTa, 3aHOCUT €€ B COOTBETCTBYIOIIMI aTpuOyT KaldbKyJsTOpa, MOJydaeT
pe3ysbTaT U BBIBOAMUT €r0 B HYXKHOU (popme. DTH JeHCTBUS MOBTOPSAIOTCS 0 TEX
nop, MoKa IoJib30BaTeIb HE BBEIET KOMaHAy JUIsl OKOHYaHHUs pacyeToB. /s BBoja

JAHHBIX MOKHO MCIOJIb30BaTh MEHIO. Takum o0pa3oMm, kiacc Juanor moxker

HMMETH CIIEAYIOUIYIO PeaIU3aHIO:

class Dialog

public:

Calc c;//xkanbKynaTop AJiS BBIMOJHEHUS PaCU€TOB
void menu();//MeHrO JUIs IUaIora ¢ MOJIH30BaTelIeM

/TUKJI, B KOTOPOM OCYIIIECTBIISIETCS BBIBOJI MEHIO, BBOJI JIaHHBIX,



//BBIYMCIIEHUE pE3yibTaTa U MPOBEPKA OKOHYAHMsI pacueTOB
void doing();

s

OcHoBHas QyHKIMS OyJET UMETh BUJL:

void main()

{

Dialog d;

d.doing();

b

IT Conepskanue pas3iaesioB NOSCHUTEILHOM 3aNIUCKH

1. KypcoBas pabora Beimonnsiercsi B cpeae DEV C++ kak KOHCOJIbHOE
IPUIIOKEHHE.

2. Ilpm BBIMONHEHMH KYpCOBOM pPaOOTHI 00SA3aTENBHBIM  SIBJISAETCA
UCIOJIb30BaHUE 00BEKTHO-OPUEHTUPOBAHHOTO IIPOrPAMMHUPOBAHHSI.

3. Kak nmpaBuiio, KJ1acC Kak THII, ONPECIICHHBIN MOJb30BATENEM, JOKEH
COJIEpKaTh CKPBITHIE MOJIA U CleAyIoIne QyHKIUN

— KoHctpykTopsl, onpenenstoniye, Kak MHUIUATU3UPYIOTCS OOBEKTHI
KJ1acca;

— HabGop MeronmoB, peanusyrlommx CBOHCTBa Kiacca (METOMBI,
BO3BpAIl[AIONIME 3HAYEHHUS] CKPBITBIX TMOJEH  Kjacca  OMHCBIBAIOTCS €
MOAU(PUKATOPOM const, Il TOTO, YTOOBI HE U3MEHSUIMCh 3HAUEHUS TI0JIEH );

- HabGop omnepaumii, NO3BOJSIONMNA  KONUPOBATh, IPUCBAUBAThH,
CpPaBHUBATb OOBEKTHI U MPOU3BOAUTH C HUMU TpeOyemble NeHCTBUS;

- Kiace uckmouenuit, ucnosiab3yeMblil st cooOleHnit 00 ommokax ¢
NOMOILBIO T'€HEPALUU UCKIIOUNTEIbHBIX CUTYALIHIl.

4. B xypcoBoii paboTe MOJKHO HCIONBh30BaThCA HE MEHee 3 KJIacCoB (CM.
1.4), IpuYeM IUAJIOT C MOJIb30BATEIEM JIOJKEH ObITh PEaTM30BaH KAK OTACIbHBIN
KJ1acc.

5. Kaxnplii kiacc J0DKeH OBITh pealin30BaH B BHUAC JBYX (hailyios:



3arojoBouyHoro (.h), coxepxamiero omnucanue knacca u (aitma  (.cpp),
COZIepKalllero peanu3alui MeToAoB kinacca. OcHOBHas (QyHKUHMS main
peasin3yercss B BHAE OTAeNbHOro ¢aiia. Ecau B paboTe HCMIONB3YIOTCS
rIo0abHBIC (DYHKIIMH, OHHM TaKXe JOJKHBI OBITh pa3MEIICHBI B OTACIBHOM
datine.

6. B xypcoBoii paboTe T0KHBI UCIIONIB30BATHCA MEPErpyKeHHbIe QyHKIIUN-
oTiepaIiy JyIsl BBITOJIHEHUS 3aJJaHHBIX B BAPUAHTE OTMEPALIHA.

Hampumep, mist no0OaBieHus »JI€MEHTa B CIUCOK MOXHO TE€pPErpy3HTh
OTMepalnIo CIOKEHUS (+) WK UHKpEeMEHT (++).

7. st peanuzaiiuu npoToKoJia (BapuaHThl 1-15) u a Takxke 3anucu TaHHBIX
B (Qaiin W modydeHHs JaHHBIX U3 ¢aina (BapuaHThl 16-25) HCMOIB30BaTh
(aiiioBbIE TOTOKHU.

8. IlpemycMoTpeTs NpOBEPKY KOPPEKTHOCTH MAaHHBIX. [lpu mposepke
UCIOJIb30BaTh MEXaHU3M HCKIIIOUUTENbHBIX CUTYaIUH.

PexoMeHaa1[uM 110 IPOTPAMMIPOBAHUIO

- Ilpu co3manum Kjacca cieiyeT XOpoIlo MpoayMaTh €ro HHTepdeiic —
cpeactBa pabOThl C  KIAcCcoM JUisl T€X MpOrpaMM, KOTOpble OYyIyT €ro
UCTIOJIb30BaTh. MHTEpdeiic momkeH ObITh MHTYUTUBHO TOHSTHBIM M BKIIOYATh
TOJIbKO MeTO/IbI. [10J1s1 MaHHBIX Ki1acca TOJKHBI OBITh CKPBITHIMU.

- He cnenyer ompenenars MeToabl Thma get/set uisi BCeX CKPBITBIX MOJIEH
KJlacca — 3TO BCE PABHO, YTO OTKPBHITH K HUM JIOCTYI, TOJIBKO 0OJiee CIOKHBIM
crioco6om. Ilosist kimacca BBOASTCS TOJIBKO JJIsE TOTO, YTOOBI peajin30BaTh CBOMCTBA
KJ1acca, MpeICTaBJICHHbBIE B €r0 HHTEpdEiice ¢ MOMOILIBI0 METOIOB.

He nyxHO pacmmpsts uHTepdeic kinacca 06e3 HEoOXOJAMMOCTH, «Ha
BCSIKHM CTy4ail», MOCKOJIBKY YBEITMUCHHE KOJIMYECTBA METOIOB BEAET K TPYTHOCTH
MOHUMAaHUS Kjacca mojib3oBareneM. B naeane nnrepderic 10KeH ObITh MOJHBIM,
TO €CTh MPEJOCTABISATH BO3MOKHOCTh BBIIIOJHUTH JIOOBIE Pa3yMHbIE JACUCTBUS C
KJIACCOM, U MUHUMAJIbHBIM — 03 TyOmupoBaHus W MEpecedeHus] BO3MOKHOCTEN
METOJIOB.

B Buge MeETOIOB pEKOMEHAYETCS ONpEeAeisTh TOJIbKO JIEUCTBHS,



peanu3zytonue cBoMcTBa kiacca. Eciu kakoe-nubo neicTBUE MOKHO pPealiu30BaTh,
He 00pamiasch K CKPbITBIM MOJISIM KJIacca, €ro HeT He0OXOAMMOCTH ONUCHIBATh KaK
METOJI; JIyYIlle OMHCATh €r0 Kak OOBIUHYI0 (PYHKIIMIO, TIOMECTUB €€ B oOIIee ¢
KJIACCOM MPOCTPaHCTBO uMeH. Ecnu (QyHKUMS BBINOJNHSET JACCTBUE, HE
SBJISIFOLIEECS] CBOMCTBOM KJlacca, HO HY’KJAeTCs B JOCTYIE K €ro CKPBITHIM IOJISIM,
ee creayer oOBABUTH Kak ApyxKecTBeHHYI0. Ho B 0011eM cityyae Jpy>KeCTBEHHBIX
(GyHKUMHA M KJIAcCcOB HaA0 m30erath, MOCKOJIbKY rinaBHOM uuaeeid OOII sBusiercs
MUHHMU3AIUS CBSI3€M MKy UHKAIICYJIUPOBAHHBIMU KJIACCAMU.

- Jlns yBenuueHus MPOU3BOAUTENIBHOCTH MNPOrpamMMbl Hauboyiee YacTo
BBI3BIBAEMBIE METOJIBI MOKHO OOBSIBUTH KaK BCTpoeHHBIE (inline). B ocHOBHOM 3TO
KAacaeTcsi KOPOTKUX METOJI0B, TEJIO KOTOPBIXOKA3bIBAETCS MEHBIIE pa3Mepa KoJa,
TE€HEPUPYEMOTO JIJIsl X BBI30BA.

Kpome yckopeHHsi mporpaMMbl 3a CYET HCKIHOYEHHUS BBI30BOB, 3TO JAET
BO3MOXHOCTh KOMIWJISITOPY MPOU3BOUTH 00JIe€ OJHYIO0 ONTUMHU3ALIMIO.

OnHako HEOOXOOUMO YYMTHIBATh, YTO JUPEKTUBA inline HOCUT I
KOMITAJISATOPA PEKOMEHIATENbHBIN XapaKTep.

KoHcTpykTOpEI ¥ AECTPYKTOpBl  J€NaTh  BCTPAMBAaE€MbIMU  HE
PEKOMEHIYETCsI, MOCKOJIbKY B HUX (DAKTHUECKU MPHUCYTCTBYET KOJ, IOMEIAaeMbIii
KOMITUJISITOPOM, pa3Mep O3TOr0 KoJa MOXKET ObITh BecbMa 3HAYUTEIbHBIM
(HampuMep, B KOHCTPYKTOpPE MPOU3BOAHOIO KJAcca JOJKHBI OBITh BBI3BAHBI
KOHCTPYKTOPHI BCEX 0a30BbIX U BJIOKEHHBIX KJIacCOB).

- Ileperpy»keHHble onepanuu Kiacca J0JKHbl UMETh HMHTYUTUBHO MOHSTHBIN
OOILIETIPUHATHIM CMBIC (HAapUMEpP, HE CIEAyeT 3acTaBisATh OIEpaluio +
BBITIOJTHATD YTO-JIN00, KPOME CIIOKCHUS WJIU J00aBIICHUS).

Ecnu kakag-mubo0 omepanusi neperpykeHa, CIeQyeT, €ClIH BO3MOXHO,
Neperpy3uTh U aHAJOTUYHBIE ONEpaluu, Hampumep, +, += u ++ (KOMOWISATOP
ATOTO aBTOMAaTUYECKH He ciaenaer). [Ipu 3ToM onepanuu JOJKHBI UMETh Ty KE
CEMaHTHUKY, YTO U UX CTaHJApPTHbIEC aHAJIOTH.

- I KOHCTpYKTOp KOIMPOBaHUsA, U Ollepalys NPHUCBAaUBaHUA, CO3/1aBacMble

10 YMOJ4YaHHIO, BBIMMOJHAIOT IMO3JICMCHTHOC KOIIMPOBAHUE U3 001aCTU-UCTOYHUKA



B 00JIacTh-IpUEeMHUK. Eclii 00BEKT COAEPKUT yKa3aTeNH, 3TO MPUBEIET K TOMY,
YTO TMOCJE KOMUPOBAHHUS JBa COOTBETCTBYIOIIMX YyKa3aTessi pPa3HbIX OOBEKTOB
OyIyT cChUIaTbCS HAa OJIHY M Ty K€ 00JacTh mamMsatu. [Ipy yHUUTOKEHUU TIEPBOTO
13 00BEKTOB ATa MaMsTh OyJeT OCBOOOXK/€Ha, a MOBTOPHAS MOMbBITKAa OCBOOOIUTH
€ TMpU YHUYTOKCHUH BTOPOTO OOBEKTa TIPUBEAET K HEOMPEACICHHOMY
IIOBEJCHUIO MporpaMmel. [1o3TOMy U1l KIaccoB, COAEpKAIMUX IOJISA-yKAa3aTellu,
CIEQyeT BCErjaa SIBHO OIPEIENIATh KOHCTPYKTOP KONUPOBAHUS M OIEPALHUIO
IIPUCBAVBAHUS, BBINOJHSAIOLIIME BBIICICHUE NaMITH NOJ IWHAMHUYECKHUE I10JIA
00BEeKTA.

- JluHaMuueckasi namsiTh, BbIJICJIICHHAs: B KOHCTPYKTOpPE OOBEKTA, JOJKHA
0CBOOOXKIAThCS B €ro JecTpykrope. HeBbinomHeHne 3Toro Tpe0oBaHUSIIPUBOIAUT K
yTeYKaM NaMsTH. Y JaJieHue HyJIEBOIro yKazaTesi 0€30MacHo (MpU 3TOM HUYETO HE
MPOUCXOJUT), TOITOMY €CIM KOHCTPYKTOPBI, KOHCTPYKTOPBI KONUPOBAHUS U
orepanys TPUCBAMBaHUS HANUCaHbl MPAaBWIbHO, JIIOOOW yKaszarenb JHOO
CChUTAETCSl Ha BBIJICTICHHYIO 00JIaCTh MaMsTH, MO0 PAaBEH HYIIO, U K HEMY MOXHO
npuMeHsTh delete 6e3 mpoBepkw.

PazHunia Mexay  KOHCTPYKTOPOM  KONMPOBAaHUSA U Ollepaunuen
IPUCBAWBAHUSI 3aKJIFOYACTCS] B TOM, YTO TOCIICTHSS pabOTaeT B TOM Cllydae, KOoTaa
OOBEKT-MPUEMHUK YK€ CYIIEeCTBYET, IO3TOMY B HEW TMepen BbIIEICHUEM
JUHAMUYECKOM MaMsITU ClIeyeT OCBOOOAUThH MaMsTh 3aHATYIO paHee. M3 storo
CIeayeT, 4YTO MpPH peaIU3aluy OIEpaly NPUCBAaMBaHUs UId  KJIACCOB,
coZepKalUX MOJsA-yKa3aTelH,

HEO0OXO0JIUMO MPOBOAUTH MPOBEPKY HA CAMONPUCBAUBAHUE U B 3TOM ClIyyae
OCTaBUTh OOBEKT Oe3 m3MeHeHuii. HeoOXomauMo Takke MHOMHUTHL O TOM, 4YTO
omnepaunus MprUCcBauBaHUs JOJDKHA BO3BPAIlATh CCHUIKY HA KOHCTAHTY.

B koHcTpykTOpax sl 3aJaHUs  HAYAJIbHBIX 3HAYCHUM  IOJSM
PEKOMEHIYETCS UCTI0JIb30BaTh MHULMAIIM3ALUIO, 4 HE IIPUCBAaNBaHUE.

Nuunmanuzanus 0osiee yHUBEpCalibHA, TaK KaK MOXET MPUMEHSTHCS B TE€X
Cly4asiX, Korja NpHCBaWBaHUEM I10Jb30BAThCA HENb3s (HampuMmep, NpH 3aJaHuu

3HAUYCHUM KOHCTAHTHBIM MOJISIM WU CCBIJ'IKaM). KpOMC TOI'O, OHA BBbIIIOJIHACTCA



oonee 3(¢deKTuBHO, MOTOMY 4YTO co3/aHHe oObekTa B C++ HayumHaeTcs C
VHUIIMATIN3AAA  €T0 T0-JIeH KOHCTPYKTOPOM 110 YMOJYAHUIO, TIOCTE YEro
BBITIOJIHSAETCS BBI3BIBAEMbBI KOHCTPYKTOp. Heobxoaumo yduThiBaTh U TOT (PaKT,
YTO TOJS WHUIHAIU3UPYIOTCS B TOPSIKE WX OOBSBICHHS, a HE B TOPSIKE
MOSIBJICHUSI B CIHCKE WHUNMATW3anuu. [lodToMy 1711 yMEHBIIEHUS YHCIIa
BO3MOXHBIX OIIMOOK TOPSIIOK YKa3aHUs TOJIEW B CIHCKE WHUIMATU3ALUU
KOHCTPYKTOpA JOHKEH COOTBETCTBOBATH MOPSIIKY X OOBSBIICHUS B Kilacce.

- CTaTu4ecKkue TOoJisi HE JIOJDKHBI MHUITMATH3UPOBATHCS B KOHCTPYKTOPE,
IIOCKOJIBKY MM HY)KHO NPHCBAaWBaTh HAaYaJIbHOE 3HAYCHHE TOJIBKO OJWH pa3 s
KOKJIOTO KJAcca, a KOHCTPYKTOP BBITIONHSCTCS I KaXJIOro OOBEKTa Kiiacca.
Crartuueckue noJisi MHUIMATU3UPYIOTCS B TI100aIbHOM 00IacTH onpeeneHus (BHe
000 QyHKIUN).

KoHCTpyKTOpBI KOMUpOBaHUS TaKKe JOJDKHBI HCIIOJIB30BaTh CIHUCKU
WHUIMAJIN3alUN T10JIeH, TMOCKOJIbKY MHaue JUisi 0a30BBIX KJIACCOB M BIIOXKEHHBIX
00BEKTOB OyyT BBI3BaHBI KOHCTPYKTOPHI IO YMOJTYAHHIO.

- Omepanusi MpUCBavBaHUs HE HACJIEAYETCs, MOSTOMY OHA JOJKHA OBIThH
ompeJierieHa B MPOM3BOIHBIX Kiaccax. [Ipu 3ToM M3 Hee ciaeayeT SBHBIM 00pa3oM
BBI3BIBATH COOTBETCTBYIOIIYIO OIepaIiiuio 0a30BOro Kiiacca

OTkpeiTOE HaclieoBaHME Kiacca Y M3 Kilacca X O3Hadaer, 4to Y
MPEICTaBIsIeT COOOW Pa3HOBUIHOCTH Kiacca X, TO €CTh 0Oojiee KOHKPETHYIO,
YacTHYIO0 KOHIenuio. ba3oBeiii kinacc X sBiseTcs Oosee OOMMM MOHSATHEM, YeM
Y. Bes3ne, rae MOKHO HCIONB30BaTh X, MOXHO HMCIOJIL30BaTh M Y, HO HE
HA000pOT (BCIIOMHHUTE, YTO HAa MECTO CCBHUIOK Ha 0a30BBI KJIacC MOXKHO
nepeaBaTh CChUIKY Ha JIFOOOW M3 MPOM3BOAHBIX). Heo0X0IMMO MOMHHUTH, YTO BO
BpEMs BBHITIOJIHCHUS MPOTPaMMBbl HE CYIIECTBYET MEPApXUHU KJIACCOB M Tepeaadn
cooOmieHnii oO0bekTaM 0a30BOr0 Kjacca W3 TMPOU3BOJHBIX — €CTh TOJBKO
KOHKPETHBIE OOBEKThl KJIACCOB, TMOJS KOTOPHIX (OPMHUPYIOTCS Ha OCHOBE
HEepapXuu Ha 3TAre KOMITIISIIAH.

- MeToibl, KOTOpbIE TOJKHBI UMETh BCE MPOU3BOHBIE KIACCHI, HO KOTOPHIE

HE MOTYyT OBITh pea30BaHbl Ha YypOBHE 0a30BOro Kjacca, JOKHBI OBITh



BUpTyalibHbIMU. Hampumep, Bce 0OBEKTHI UEpapXUU JOHKHBI YMETh BBIBOJUTH
uHpopmaiio o cebde. [lockoapky OHa XpaHUTCA B Pa3IUYHBIX MOJIAX
IPOU3BOJHBIX KJIACCOB, 3Ty (YHKIMUIO HENIb3sl pealn3oBaTh B 0a30BOM Kiacce.
EcTecTBEeHHO Ha3BaTh €€ BO BCEX KjaccaX OJMHAKOBO U OOBSBUTH Kak
BUPTYAJIbHYIO C TEM, YTOOBI APYrHUe METOAbI 0230BOT0 KJIAacCa MOTJIA BBI3BIBATH €€
B 3aBHCHUMOCTH OT (DAKTUYECKOTO THUIMAa 00BEKTa, C KOTOPhIM OHU paboTtaroT. [lo
ATOM MPUYUHE ACCTPYKTOPHI OOBSIBISIOTCS KaK BUPTyaJIbHbIC.

[Ipu nepeonpenelieHU BUPTYaIbHBIX METOJOB HENb3S U3MEHATH
HacJlelyeMOo€e 3Hau€HHE apryMeHTa [0 YMOJIYaHHUI0, TTOCKOJIbKY 10 mpaBuiam C++
OHO ONpEeNeNseTcs TUIIOM YyKazareds, a He (aKTHUECKUM THUIIOM OOBEKTa,
BBI3BABIIIETO METO/I.

TpedoBaHus K 0()OPMJIEHUIO HCXOJIHBIX KOAOB 1 IOKYMEHTAUMHU

JI71s1 KOHTPOJIS 32 MPOLECCOM HAINMCAHUS MPOTPAMMBbI, BO3MOKHOCTH OTKaTa
K MPEIbIIYIIUM BEPCHUSIM, BOZMOXKHOCTH COBMECTHOW PabOThI HaJ MPOrPaMMHbBIM
KOZIOM BCE€ HCXOJHBIE KOJIbI IPOrpaMMbl M BCSA COIYTCTBYIOLIAs TOKYMEHTALUs
(T3, oTyer U T.M.) TOKHBI XPAHUTHCA B PEIIO3UTAPHUU IO YIIPABIECHUEM CUCTEMBbI
KOHTpoJIst Bepcuit Subversion [1] (nanee, SVN).

JlokyMeHTaiuio 1o cucreme Subversion MOKHO HalWTH B [2].

Oddraiin-Bepcrio KHUTH MOXKHO MOJYUYUTh y MperoaBaTes.

[lepen 3amuToil BHITOTHEHHON KYypCOBOW paOOThI MPENnoaaBaTeI0 CAACTCS
Becb SVN penosutapuii (a He pabouasi Konusi paOoThl!), yIIaKOBaHHBI B apXuB
dbopmara ZIP.

Ha nepeBo HMCXOAHBIX KOJOB HE HAJNAraeTcsi HUKAKUX CHELHAIbHBIX
TpeOOBaHMI1, BBl MOXKETE OPraHU30BBIBaTh UX TaK, Kak BaM yno0Ho. OmHako, 3a
MHOTHE TOJbl COOONIIECTBO pPa3pabOTUYMKOB MPOTPAMMHOTO oOecredeHus
BbIpaboTaio 6ojiee MEHEe YHUBEPCAIBbHBIE MOAXOAbI K CTPYKTYPHUPOBAHUIO JIepeBa
KaTaJioToB.

Paccmotpum nmpumep. Ilyctb, MBI pa3zpabaTtbiBaeMm nporpammy "Mopckoit
ooit". Jlormuno HazBath SVN MOynb (a2 3HAUUT M KOPHEBOM KAaTalOT MCXOIHBIX

KOIJ0B HpOI‘paMMBI) I10 Ha3BaAHHWIO IIPOrpaMMBI:



seabattle. BHyTpu 3TOro kartanora Moriau Obl pa3MelaThes Takue (Gaiibl U
KaTaJIOTU:

README

®aiin (B dopmate ASCII), comepxaniuii KpaTKoe ONMHUCaHUE MPOrPaMMBbI U
yKa3aHusl, IJI€ UCKaTh MOAPOOHYIO TOKYMEHTAIUIO.

AUTHORS

@aiin, copepx alvil CIUCOK aBTOPOB IporpaMmbl. Bel Moriu Obl ykasarhb
3/1eCh Ballle MMs, HOMEpP TPYIbl, MOYTOBBIM aJpec, BKIAJ B MporpaMmy (eciu
pa3pabOTUYNKOB HECKOJIBKO).

INSTALL

@aitn, coxepkalMi HMHCTPYKIMU TIO KOMIWIAIMH W WHCTAUIALMH
POrpaMMBbl B CUCTEMY.

TODO

B sTOM (aitiie MOXKHO XpaHUTh CIUCOK OOHAPYXEHHBIX OIIMOOK, KOTOpHIE
IUTAHUPYETCS UCIIPaBUTh B OyIyIIeM, WM HEPEAITU30BAaHHBIX €I€ BO3MOXKXHOCTEN
U T.II.

Changelog

B sTom (aiine BegeTcss XxpoHONOTHS OPUITMATBHBIX BEPCHIA TMPOTPAMMBI, C
yKa3aHUEM JaThl BBIXOJAa OYEPEAHOU BEPCHH, €€ HOMEpA, CIHMCKA HCIPABICHHBIX
OIMOOK U YIYUIICHUHN JJISI KaXKJI0i BEPCHUHU.

COPYRIGHT

351ech OOBIYHO TMPUBOJUTCS JUIUEH3HS, MOJ KOTOPOH pacmpoCTpaHsIoTCS
MCXOJIHBIE KOJIbl TPOTPAMMBL.

VERSION

[locnenHsass BblllylIeHHass BEpcHsl MNporpaMMbl. IJTOT (Gaia  OOBIYHO
UCTIOJIB3YIOT TPU aBTOMATHYECKON cOOpKe AMCTpUOyTHBA MPOTPAMMBbI, YTOOBI
BCTAaBUTh HOMEpP BepcUU B uMs (aiisia guctpuOyTHBa U T.1.

SIC

Karanor, B KOTOpOM HaXoASTCSl UCXOIHbIE TEKCThI IPOrPaMMBI.

doc



B »sToM KkaTajmore MOXKHO Pa3MECTUTh JIOKYMEHTAllMsd Ha IpOrpamMMmy:
TEXHUYECKOE 3aJ]JaHH€e, PYKOBOJICTBO MOJIb30BAaTENS U T.11.

contrib

3nech  pa3MenialoT  CTOPOHHHE  MOJYJH. bBUONMOTEKHM  CTOPOHHUX
pa3paboOTYNKOB, KOTOPHIE BBl UCITOIL30BAIM B CBOSH pabOTEe H T.II.

share

B sToM Kkartamore MOXHO MOMECTUTH PA3IUYHBIE CUCTEMHO-HE3aBUCHMBbIC
(haiiiIpl: UKOHKH, CIIPAWTHI, HTPOBBIC YPOBHH, KAPTHI U T.II.

Takum 00pa3oM CTPYKTYpUPOBAHHBIE HCXOJIHBbIE KOJbI KYypCOBOW padOThHI
o0JieryaT mpemno1aBaTeto MPOBEPKY U OLIEHKY paOOThI.

OdopMmiaeHne HCXOTHOTO KOAA

Ncxoansiil kog mporpaMMbl HE00X0UMO 0GOPMIISTh MPABHIIHHO:

* KaK MO>KHO Yallle€ MOJIb3YUTECh KOMMEHTAPHUAMU;

- BBIHOCUTE KOHCTaAHTHI B #define;

THIATEJILHO MPOBEPANTE NapaMeTpbl W BO3BpalllaeéMble 3HAYCHHS Ha
BO3MOJKHEIE OIIMOKH.

B [5] matorcst coBeThl, ClieIOBaHME KOTOPHIM 3HAYUTEIBLHO OOJETYUT
OTJIAJIKy IPOrPaMMHOI0 KOJIa ¥ €r0 MPOBEPKY MPENOAaBaATEIIEM.

JIMIEH3UOHHAS YUCTOTA Pean3auuu

Bce cpenctBa pa3paboTKu, HCHOJIB30BaHHBIE B  KypcoBoil pabote
(KOMITUJIATOP, Cpela BBITIOJHECHHS, CTOPOHHHE OHMOIMOTEKHM W T.A.) JOJDKHBI
MO3BOJIATH UCIIOJB30BaTh UX 0€3 JIMIIEH3MOHHBIX OTUUCICHUN. [IpyrumMu cioBaMu,
npenojaBarTelb JI0KEH UMETh BO3MOXKHOCTh YCTAHOBUTH Ha CBOEM KOMIIBIOTEpE
BCE HEOOXOJIMMOE IporpaMMHOE oOOecredeHrne, He MOKymnas JMICH3WH U He
HapyIas JAeHCTBYIOIIEE 3aKOHOIATEbCTRO.

OO6paTuTe BHMMaHHE, YTO HE TOJIBKO CPEJCTBA peaIu3allii, HO M CPEJICTBA
obopMIICHUSI ~ MPOTPAMMHOIO  TPOJYKTa  SBJISIIOTCS ~ WHTEJJICKTyaJbHOMU
COOCTBEHHOCTBIO, 3AIUIICHHON 3aKOHOIaTESIECTBOM.

Hcnons3yembie B mporpaMme H300pakeHHS (MKOHKH, JIOTOTHIBI W T.I1.)

TOXE JOJIDKHBI OBITH JJUIICH3HNOHHO YUCTBIMU. I[J'IS[ O(l)OpMJ'IeHI/ISI



ITOJIB30BATCJIILCKOI'O HHTGp(i)CfIC& MO’KHO BOCITIOJIb30BaThCSI KAKOM JIMOO CBO60,Z[HOI>'I

onbnuorexoil nzo0paxenuii. Mul pekomenayem ononuoreky «Tango!» [6].

III TunoBbIie TeMBbI KypcOBOi padoThI

KOMIUJIEKT Nel - KJTACCBI

Tema 1. Pa3zpaboTka kiacca JjIsi MPEACTABICHHUSI MHOKECTBA EJIbIX YUCE
Ha OCHOBE CBSI3aHHOTO cnucka. Onepanuu — BKIIOYEHUE DJIIEMEHTA, UCKIIOYEHUE
AJIEMEHTA, TIOUCK AJIEMEHTA, 00hETMHEHIE MHOXKECTB, TTEPECECUCHIE MHOMKECTB.

Tema 2. Pa3zpaboTka kjacca Jjisi TpEACTaBICHUS] MHOTOYJIEHA OT OJIHOU
MEPEMEHHON Ha OCHOBE CBS3aHHOIO crucka. Ornepanuu: ClI0KEHUEe MHOTOUJICHOB,
YMHOKEHHE€ MHOTOYJICHOB, JICJICHHWE MHOTO4WICHOB, auddepeHimpoBanme,
MHTETPUPOBAHUE.

Tema 3. PaspaboTka Kkjacca JJsi TPEACTaBICHUS YHOPSATOYCHHOTO
MHOECTBA BEIIECTBEHHBIX YMCEJ HA OCHOBE LMKIMYECKOTO CBSI3aHHOTO CIIHCKA.
Onepanuu — BKJIIOYEHHUE JJIEMEHTA, HUCKIIOYEHHUE BJIEMEHTa, MOUCK JJIEMEHTA,
00BbeTMHEHNE MHOXKECTB, TIEPECEYCHUE MHOKECTB.

Tema 4. Pa3zpaboTka kjacca Jjisi TpeACTaBICHUS] MHOTOYIEHA OT OJIHOU
NEPEMEHHOW Ha OCHOBE JIBYHANPABJICHHOTO CBS3aHHOrO chucka. Omnepaiuu:
CJIOKEHUE MHOTOWICHOB, YMHOK€HHE MHOTOWICHOB, [EJIE€HWE MHOTOYJICHOB,
muddepeHurpoBaHue, THTETPUPOBAHUE.

Tema 5. Paszpaborka kjacca JJsi TPEICTABICHUS YHOPSATOYCHHOTO
MHO)XECTBAa CTPOK Ha OCHOBe OuHapHoro nepeBa. Omnepanuum — BKIIOYEHHUE
AJIEMEHTA, UCKJIIOYEHUE AJIEMEHTa, MOUCK DJIEMEHTa, OObEAMHEHHWE MHOXKECTB,
[IEpEeCEYEHNE MHOXKECTB.

Tema 6. Pa3zpaboTka kiacca Jjisi TpeACTaBICHUS] MHOTOYJIEHA OT OJIHOM
MEPEMEHHON Ha OCHOBE LIMKJIMYECKOr0 CBSI3AHHOTO cnucka. Ornepauuu: cloxXeHue
MHOT'OYJIEHOB, YMHOXEHUE MHOT'OYJIEHOB, NEIeHUE MHOT'OYJICHOB,
¢ depeHurpoBaHue, THTETPUPOBAHUE.

Tema 7. PazpaboTka kiacca JjIsl MPEACTABICHHS MHOKECTBA IEJIbIX YUCE



HAa OCHOBE XEUIMPOBAHMS CO CBSI3aHHBIMHU LierioykaMu. Ornepanuu — BKIIOUYEHUE
3JIEMEHTa, WCKIIIOYEHHE 3JIEMEHTa, MOMCK 3JIEMEHTa, OOBEIUHEHUE MHOMKECTB,
NIEPECEUECHUE MHOXKECTB.

Tema 8. Pa3paboTka kiacca ajis NPEJCTaBICHHS MHOTOYIEHA OT JIBYX
NIEPEMEHHBIX Ha OCHOBE CBSA3aHHOIrO cnucka. Onepamnuu: cI0KeHHEe MHOTOYJIEHOB,
YMHOKE€HHE MHOT'OUYJICHOB.

Tema 9. PazpaboTka kiacca JIsl MPEACTABICHHUS] MHOKECTBA LEJIbIX YUCEIN
Ha OCHOBE XelupoBaHus B Tabmume. Onepauud — BKIIOYEHHE 3JIEMEHTa,
UCKJIFOUCHHE DJIEMEHTA, MOUCK 3JeMeHTa, 00beIMHEHNE MHOXECTB, NEpeceueHue
MHOKECTB.

Tema 10. PazpaGotka kmacca g TOpeNCTaBICHUS  MHOXKECTBA
BELIECTBEHHBIX YHCEJ HA OCHOBE JIBYHAIIPaBJIECHHOTO CBSA3aHHOIO CIIMCKA.
Onepanuu — BKJIIOYEHUE DBJIEMEHTA, HUCKIIFOYEHHE 3JIEMEHTA, MOMCK 3JIEMEHTA,
00beIMHEHNE MHOXKECTB, TEPEeCEYCHUE MHOKECTB.

Tema 11. Coznmare maOioH Kiacca MacCHB C METOJIOM COPTHUPOBKH,
OTCOPTUPOBATH CBOM KJlacc “Azpec” 1Mo ero noJisiM ropo/i, yjiuia, HHAEKC.

Tema 12. Co3gaTh mabioH HUKIWYecko ouepeau. C TMOMOIIBIO HETO
00paboTaTh BBOJI C KJIABUATYPHI, 3aIIOTHEHNE HHGOPMAIIHEH BaIIeH MaMsITH.

Tema 13. Cozngate mabinoH npuoputeTHo ouepenu. llpu modaBneHuu
AJIEeMEHTa B TaKyl0 O4Yepe/ib MOPSIKOBBIA HOMEP HOBOI'O 3JIEMEHTA OMpeesseTcs
€ro IPHUOPUTETOM...

Tema 14. C nomoupio 1mabJIOHAa Kjacca CTEK HamucaTb IPOrpaMmy
KAJIBKYJISITOP C OINEpalusMH CJIOKEHHUS, BBIYMTAHUS, JEJICHUS, YMHOXEHUS,
BO3BEJICHUS B CTEIICHb.

Tema 15. Co3nate ma0IOH CBS3HBIA CIIMCOK C JBOWHBIMU CCBIJIKAMH, B
KOTOPOM MPOCMOTP CIHCKA B JIIOOOM HaNpaBJIEHUH, TOUCK B CIIUCKE KOHKPETHOTO
JJIeMEHTa, yJIajJeHue dSJEMEHTa M3 CIKCKa, BBOJ HOBOIO 3JIEMEHTa B CIIHCOK,
NOJIyYEHHE YyKa3zaTelsl Ha HAdyajlo W KOHEIl CIUCKA, BBOJ HOBOIO JJIEMEHTA B
CITUCOK.

Tema 16. Coznmarh mabiaoH OWHApHOE JAEPEeBO, B KOTOPOM MOKHO



IPOXOJIUTH 1O JAEPEBY OJIHUM U3 TPEX CMOCOOOB: MOCIEN0BATEIbHO, HUCXOIAIIUM
u BocxoasmuM. JloOaBisATh 3JIEMEHTHl B JIEPEBO, MOUCK IO JEPEBY, yNAJATh
DJIEMEHTHI U3 JIEPEBA.

ba3oBelil Kkiacc OyaeT ompenensaTh NPUPOAY OOBEKTOB, (HOPMHUPYIOLIUX
JIEPEBO, & OT HETO HACJIE0BATh KJIACC, ONPEAEIISIFOIINI Olepaluy Ha JEPEBOM.

Tema 17. Onucate kiacc, peanusyronmi crtek. Hamucate mporpammy,
UCIOJIB3YIOUIYIO 3TOT KJIacc JJisi MOAENUpOBaHUsl T-00pa3HOro COPTUPOBOYHOTO
y3J7la Ha keJjie3Hoil nopore. [IporpamMmma foikHa pa3fensTh Ha JBa HAIpaBJICHUS
COCTaB, COCTOAIIMA M3 BAaroHOB [IBYX THUIOB (Ha KaXJ0€ HalpaBlieHUE
(dopMupyeTcss cocTaB M3 BaroHOB OAHOrO Tuma). IIpegycMoTpeTs BO3MOKHOCTH
dbopmupoBaHus cocTaBa u3 (paityia U ¢ KJIIaBUATYPBHI.

Tema 18. Onucarh kjacc, pean3yromuil OMHapHOE AEpeBO, OOiaaarolee
BO3MOXHOCTBIO JTOOABJICHHUS HOBBIX DJJIEMEHTOB, YIQJICHHS CYIIECTBYIOIIHX,
MIOMCKAa DJIEMEHTA M0 KUy, a TaKXe IOCIEI0BAaTEIbHOrO IOCTyla KO BCEM
3JIEMEHTaM.

Hanucate mporpamMmy, HCHOJB3YIOIIYIO 3TOT KJacc Uil MPEICTABICHUS
aHryo-pycckoro ciopaps. [IporpaMma noiKHa coaepaTh MEHIO, MO3BOJSIOLIEE
OCYLIECTBUTh IPOBEPKY BCEX METOAOB Kiacca. I[IpexycMoTperb BO3MOKHOCTH
dbopmupoBaHus ciaoBapst u3 ¢aiia U ¢ KIIaBUaTyphl.

Tema 19. Iloctpoutrh cucTemMy KIaccoB ISl ONUCAHUSA IUIOCKUX
reoMeTpuyeckux QuUryp: Kpyra, KBajapaTa, NpsSMOYyroyibHHKA. [Ipemycmorpers
METO/bl IS CO3/aHHsl OOBEKTOB, MEpPEMENICHUS Ha IUJIOCKOCTH, W3MEHEHUs
pa3MepoB U BpalllCHHs HA 3aaHHBIA yTOJ.

Hamucare mporpammy, IEeMOHCTPUPYIOUIYIO pabOTy C 3THUMH KJIaCCaMH.
[Iporpamma JoikHA COAEpPX aTh MEHIO, MO3BOJISIIOLIEE OCYIIECTBUTH MPOBEPKY
BCEX METOJIOB KJIACCOB.

Tema 20. IlocTpouTh omnucanue Kiacca, COAEpKallero WHGOPMAIUIO O
IIOYTOBOM ajJpece opraHuzauuu. lIpemrycMoTpeTs BO3MOXKHOCTH pa3eIbHOTO
W3MEHEHHS COCTAaBHBIX YacTel ajpeca, CO3AaHus U YHHUTOXEHHUSI 0OBEKTOB ITOTO

KJIacca.



Hanucate mnporpammy, IEeMOHCTPUPYIOIIYIO pabOTy € 3TUM KJIACCOM.
[Iporpamma [0JKHA COAEpPKaTh MEHIO, IMO3BOJSIONIEE OCYIIECTBUTH IMPOBEPKY

BCCX MCTOAOB KJIacca.



KOMIIVIEKT Ne2 - HNcnonb30BaHue CTAHAAPTHON OMOJMOTEKH
madaonoB (STL)

Tema 1. IIporpamma monenupoBanusi T-oOpa3HOro COPTUPOBOYHOTO Y3JIa
Ha >KeJIE3HOM IOpOre ¢ UCIOIb30BaHUEM KOHTeHepHOTo Kiacca stack uz STL.

[Iporpamma 10JKHA pa3AesiaTh Ha JIBa HAIIPaBJIEHUS! COCTaB, COCTOSLIUMN U3
BAaroHOB JIBYX THUIIOB (Ha KaXKJ0€ HampaBiieHHE (GOPMUPYETCS COCTAB U3 BaroHOB
onHoro Ttuma). IlpexycMoTpeTb BO3MOXXHOCTH BBOJAA MCXOAHBIX JaHHBIX C
KJIAaBUATYPHI U U3 (paiina.

Tema 2. [Iporpamma moienupoBanusi paboThl aBTOOYCHOTO MapKa.

CBemeHnsi 0 KaXaoM aBToOyce COIepKaT: HOMEp aBToOyca, (paMuiInio H
WHUIMAJIBI BOJUTEIS, HOMEp MapIIpyTa.

[Iporpamma nomkHa oOecreyuBaTh BBIOOP C  TMOMOMIBIO MEHIO H
BBITIOJTHEHUE OJTHON U3 CIEAYIOMMX (OYHKITHIA:

— HayaibHOE (HOPMHUPOBAHME JAHHBIX O BCEX aBTOOycax B MapKe B BHUJEC
cnucka (BBOJI C KJIaBUATYpbl WK U3 ¢aiina);

— UMUTauusg Bble3a aBToOyca M3 MapKa: BBOJAMTCS HOMEpP aBTOOYyCa;
mporpaMma yjaajuseT JaHHble 00 3ToM aBToOyce W3 CIUCKa aBTOOYCOB,
HaXOJSLIMXCSl B TMAapKe, M 3alKiChIBA€T A3TH JIAHHBIE B CIIMCOK aBTOOYCOB,
HaXOJSIINXCS HA MapIIPYTE;

— UWMUTalMg Bbhe3a aBToOyca B TMapK: BBOJUTCS HOMEp aBTOOYycCa;
nporpaMma yjaajuseT JaHHble 00 3ToM aBToOyce W3 CIOUCKa aBTOOYCOB,
HAXOSIIMXCSl Ha MaplIpyTe, W 3alKChIBA€T 3TH JAaHHBIE B CIMCOK aBTOOYCOB,
HAXOJISALIUXCS B TIApKeE;

— BBIBOJI CBEJICHHI 00 aBTOOYyCax, HaXOAAIIUXCS B Mapke, U 00 aBToOycax,
HaXOSALIUXCS HAa MapLIpyTe.

Jliist mpencraBiieHdss HEOOXOIUMBIX CITUCKOB MCIOJIb30BaTh KOHTEHHEPHBIM
kjacc list.

Tema 3. Hanucats nporpammy yuera 3asBOK Ha aBHAOUIIETHI.

Kaxxnas 3asiBka comepUT: MyHKT Ha3HA4Y€HHs, HOMEpP peiica, GpamMuminio u

MHHUIHAJIBI ITaCCAKHPaA, KCIACMYIO JaTy BBLICTA.



[Iporpamma nomkHa oOecreyuBaTh BBIOOP C  TMOMONIBIO MEHIO H
BBITIOJTHEHUE OJHOU U3 CAEayIOMUX (QYHKIUHI:

— 100aBIIeHUE 3a5BOK B CITUCOK;

— yIaJICHUE 3a5BOK;

— BBIBOJI 3a5IBOK I10 33JJaHHOMY HOMEPY pelica U 1aTe BbUIETA;

— BBIBOJ] BCEX 3a5BOK.

JIyist XpaHeHUs! JaHHBIX UCTIOJIb30BaTh KOHTEHHEPHBIN Kiacc list.

Tema 4. Hanucats mporpammy y4eTa KHUT B OMOJIHMOTEKE.

CBeneHusl 0 KHUTAaX cojJepkar: (paMIIMI0O U MHULMAIbl aBTOpa, Ha3BaHHE,
T'OJl U3JIaHUs, KOJTUYECTBO SK3EMILISIPOB JIAaHHOW KHUTY B OMOJIMOTEKE.

[Iporpamma nomkHa oOecrneuyuBaTh BHIOOP C TMOMOIIBID MEHIO U
BBITIOJTHEHUE OJHOUN U3 CAEAYIOMUX (QYHKIUNI:

— no0aBlieHre JaHHBIX O KHUTAX, BHOBb MOCTYMAIOIINX B OMOIMOTEKY;

— yJaJeHue JaHHBIX O CIIUCHIBAEMbIX KHUTAX;

— BBIJJadya CBEACHUM O BCEX KHHUrax, YyHOPSJAOYEHHBIX MO (HaMUIusIM
aBTOPOB;

— BblJIaya CBEJICHUI O BCEX KHUTax, YNOPATIOYEHHBIX 110 F0/IaM U3/IaHHUs.

XpaHEHHE NAHHBIX OPraHU30BATH C NPUMEHEHHEM KOHTEHMHEPHOIO Kjacca
multimap, B KauecTBe KJIr04a UCIOJIb30BATh «()HaMHUIIMIO U HHULIHAJIBI AaBTOPA».

Tema S. [Iporpamma «Mos 3anMcHasE KHUXKKa.

[IpeaycMOTpeTb BO3MOKHOCTh pa0OTHI C MPOU3BOJIBHBIM YHCIIOM 3alucei,
MOWCKA 3alMCH IO KaKOMY-THMOO Tpu3HaKy (Hampumep, 1o ¢daMuIuu, aare
POXKJIEHUS WK HOMEpY TenedoHa), 100aBiIeHuUs U yAaJIeHUs 3aluceld, COPTUPOBKH
IO PA3HBIM ITOJISIM.

XpaHEeHHE NAHHBIX OPraHU30BATh C MPUMEHEHHEM KOHTEMHEPHOro Kiacca
map wiyd multimap'

Tema 6. IIporpamma «Makisep» aiig ydeta 3asBOK Ha OOMEH KBapTHp U
MOKCKa BapUAaHTOB OOMEHa.

Kaxmas 3asBka COAEPKUT CBEJAEHUS O JBYX KBapTupax: TpeOyeMon



(uckomoii) n umeromerica. CBeieHUsI 0 KaXI0H KBapTUPE COJEPIKAT: KOJIUYECTBO
KOMHAT, IUIOMA/Ib, 3TAX, PANOH.

[Iporpamma nomkHa oOecreyuBaTh BBIOOP C TMOMONIBIO MEHIO H
BBITIOJIHEHUE OJTHOM U3 CIAEAYIOMMX (DYHKIIMIA:

—BBO/JI 3aBKH Ha OOMEH;

—OUCK B KapTOTEKE MOJAXO/AIIET0 BapUaHTa: MPH COBMACHUHN TPeOOBAHUM
U MPEJIOKEHUH 110 KOJIMYECTBY KOMHAT M 3TAXKHOCTH U PA3JIMUUU IO TTOKA3aTEIIO
«mwiomaasy B npenenax 10% BBIBOAUTCA COOTBETCTBYIOIIAs KAapTOYKa H
YAQISIETCA U3 CIMCKA, B IIPOTMBHOM Clly4yae MOCTYIIMBLIASA 3asBKA BKJIIOYACTCS B
KapTOTEKY;

—BBIBOJI BCEU KAPTOTEKHU.

JIsist XpaHeHUsT JaHHBIX KapTOTEKU UCIOJIb30BaTh KOHTEHHEPHBIN Kiacc list.

Tema 7. [Iporpamma «ABTOMAaTH3UpPOBaHHAs UHPOPMALIMOHHAs CUCTEMa Ha
KEJIE3HOTOPOKHOM BOK3AJIE).

NudopmarnmonHas cucrema COIEpKUT CBEIEHUS 00 OTIPABJICHUH MOE370B
JajapHEro. cienoBaHusd. JUIg KakZOro Imoe3a YKas3blBaeTCsA: HOMEp I0oe3na,
CTaHLIMS HA3HAYEHUS, BpEMS OTIIPABIICHHUSI.

[Iporpamma nomkHa oOecreyuBaTh BBIOOP C  TMOMONIBIO MEHIO H
BBINIOJIHEHNE OJTHOM U3 CIAEAYIOMMX (DYHKIIHIA:

—IepBOHAYAJIbHBIA BBOJA JaHHBIX B HWH(OPMALMOHHYIO CHCTeMYy (C
KJIaBHATYyPbl WU U3 ¢aiia);

— BBIBOJI CBEJCHUM 110 BCEM I10€3/1aM;

— BBIBOJI CBEJICHUM 110 MOE3/Y C 3alIPOLICHHBIM HOMEPOM;

—BBIBOJI CBEJCHUM IO TEM IO€31aM, KOTOPBIE CIEAYIOT IO 3alpOLICHHOU
CTaHLIMY HAa3HAYCHMUS.

XpaHEHHE NAHHBIX OPraHU30BATh C NMPUMEHEHHEM KOHTEWHEPHOIO Kiacca
vector.

Tema 8. [Iporpamma « AHIII0-pyCCKUI U PYCCKO-aHTJIMMCKUAN CIIOBAPH).

«ba3a paHHBIX» CcIOBaps [TOJDKHA CONEPKATh CUHOHUMHUYHBIE IIEPEBOJA

CJIOB. HporpaMMa JOJDKHA o0ecneynBaTh BI)I60p C ITIOMOIIIBIO MCHIO M BBIIIOJIHCHHUC



OJTHOM M3 CIEAYIONIUX (PyHKIIHIM:

— 3arpy3ka «0a3bl JaHHBIX» clioBaps (U3 ¢aiina).

— BpI0op pexxuma paboThl: aHIJIO-PYCCKHUIA UM PYCCKO-aHTJIMACKUI.

— BeIBOJ nepeBoia 3aJaHHOTO aHTJIMKCKOTO CJIOBA.

— BriBoa nepeBoaa 3aJJaHHOTO PyCCKOTr0 CJIOBA.

ba3y naHHbIX clioBaps peann3oBaTh B BUJC ABYX KOHTECHHEPOB THUIIA Tap.

Tema 9. Ilporpamma, peanusyromyro urpy «KpecTHUKU-HOIUKN» MEXIY
JIByMsI UTPOKaMHU: IMOJIb30BaTEIeM M KOMIIbIoTepoM (pobotom). B mporpamme
MCIIOIB30BaTh KOHTEMHEPHBIE Knacchl STL.

Tema 10. Jlornueckas wurpa-romoBoiomka «HWUrpa B 15». HauanbHoe
pasmeleHrne HoMepoB — cirydaiiHoe. [IpeaycMoTpeTs ABa pexkuMa JeMOHCTPalUuU
pelIeHus: HEMPEPBIBHBIN (C HEKOTOPOM 3a/Iep>KKON BU3YyallU3allii) U MONIArOBBIM
(mo Haxkaturo J0OOW KiaBuimm). B mporpamme ucCnosib30BaTh KOHTEHHEpPHBIE
kiaccsl STL.

Tema 11. [Iporpamma popmupoBaHus Cricka KaHIUJATOB, yUaCTBYIOIIUX B
BBIOOpAxX Mapa.

Kaxnas 3asiBka OT KaHIuJaTa COJACPKUT: (PaMUIUMIO W WHUIUAJBI, JaTy
POXKIEHUS, MECTO POKJICHHUS, HHAEKC MOIMYISPHOCTH.

[Iporpamma nomkHa oOecrnedynBaTh BHIOOPp C TMOMOIIBID MEHIO U
BBITIOJTHEHUE OJTHON U3 CIEAYIOMMX ()YHKITHIA:

1.JoGaBnenne 3asgBKM B CHOUCOK KaHaunaaroB. Jlns BBojga uWHIEKca
MOMYJISIPHOCTH (3HAUYEHHUE YKa3aHO B CKOOKax) MPEeyCMOTPETh BHIOOP C TOMOIIBIO
MOJAMEHIO OJTHOTO U3 CIEAYIOIIUX BAPUAHTOB:

nojjepkan npesuaeHTom (70);

MoJiepKaH ONIMO3UIIMOHHOMN napTuen (15);

ONMNO3WULIMOHHBIA KaHAUAAT, KOTOPbIA CHUMET CBOIKO KaHAUAATYPY B MOJIb3Y
kauauaata Ne 1 (10);

npoune (5).

2.Y naneHue 3asiBKM 1O 3asBJICHUIO KaHIUIATA.

3.@opMUPOBAHUE U BBIBOJ CITUCKA JIJI1 TOJIOCOBAHUSL.



XpaHeHue JaHHBIX OPraHU30BaTh C MPUMEHEHUEM KOHTEHHEPHOro Kiacca
priority  queue u3 STL. Jlnga Haamexamero (yHKIHMOHUPOBAHUS OYEPEIU C
MPUOPUTETAMU TIOOECIIOKOUTHCA O HAJIJIeKAIleM ONpPENeNICHUN orepanun <
(MeHBIIIE) B KJIacce, ONMMCHIBAIOIICM 3asiBKY KaHauaata. GopMHUpOBAaHUE U BBIBOJT
CIIUCKA JIJIS1 TOJIOCOBAHUS PEATN30BaTh MOCPEICTBOM BEIOOPKH 3asBOK U3 OUEPE/IH.

Tema 12. IIporpamMmma MoaenrpoBaHus padoThl aBTOOYCHOTO TapKa.

CeneHus 0 KaxjaoMm aBToOyce cojepKar: HOMep aBToOyca, (pamuinuio u
WHUIAAJIBI BOJUTEIS, HOMEP MapIuIpyTa.

[Iporpamma nmomkHa oOecrneuyuBaTh BHIOOPp C TMOMOIIBID MEHIO U
BBITIOJTHEHUE OJHOUN U3 CAEAYIOMUX (QYHKIUNI:

— HavyaibHOE (HOPMHUPOBAHME JAHHBIX O BCEX aBTOOycaxX B MapKe B BHUJC
cnucka (BBOJI C KJIaBUATYpPbl WK U3 ¢aiina);

— WMUTanusg BbIe3a aBToOyca W3 MapKa: BBOJWTCS HOMEP aBTOOYycCa;
mporpaMma yjaajnseT JaHHble 00 3ToM aBToOyce U3 CIUCKa aBTOOYCOB,
HAXOJALIUMXCSl B TAapKe, M 3alKiChiBAa€T A3TH JIAHHBIE B CIIMCOK aBTOOYCOB,
HAXOJANTUXCS HAa MapIIpyTe;

—UMUTAIUs BbE3Ja aBToOyca B TMapK: BBOJUTCS HOMEp aBTOOYycCa;
nporpaMma yjaajiseT JaHHble 00 3ToM aBToOyce U3 CIUCKa aBTOOYCOB,
HAXOJANTUXCSI Ha MapuipyTe, W 3alliChIBA€T 3TH JaHHBIE B CIIMCOK aBTOOYCOB,
HAXOJISAIIUXCS B TIAPKE;

—BBIBOJI CBeIcHUM 00 aBTOOycCax, HaxOAAIIMXCS B mapke, U 00 aBToOycax,
HAXOJAITUXCS HAa MapIIpyTe, yIOPSAJ0UYCHHBIX 110 HOMEpaM aBTOOYCOB;

—BBIBOJI CBeZICHUI 00 aBTOOyCaxX, HaXOSIIMXCSA B TapKe, U 00 aBTOOycCax,
HAXOJSALIUXCS Ha MapIIpyTe, yIOPsSJ0UYEHHBIX 10 HOMEpaM MapIIpyTOB.

XpaHeHHE BCEX HEOOXOAMMBIX CITMCKOB OPraHW30BaTh C MPHUMCHCHHEM
KOHTEHHEPHOTO0 KJlacca Tap, B KaueCTBE KIII0Ya UCIIOIh30BaTh «HOMEP aBTOOYCay.

Tema 13. IIporpamMma yyera 3asBOK Ha aBHAOUJIETHI.

Kaxnmas 3asiBka cOmEpKUT: MyHKT HAa3HA4YCHHs, HOMEpP peiica, GpamMmimio u
WHUIMAJIBI TACCAXKUPA, KEJTAEMYIO JaTy BbUIETA.

[Iporpamma nmomkHa oOecrneuyrBaTh BHIOOP C TMOMOIIBID MEHIO U



BBITIOJIHEHHE OJTHOM U3 CIAEAYIOMMX (DYHKIIHIA:

— no00aBJICHHE 3aSBOK B CIIMCOK;

— yJajeHue 3asBOK;

— BBIBO/JI 3a5IBOK I10 33JJAaHHOMY HOMEpY peiica U 1aTe BBLIETA;

— BBIBOJI BCEX 3asBOK, YIOPSAJIOYEHHBIX MO MyHKTaM Ha3HAYECHUS;

— BBIBOJI BCEX 3a51BOK, YIOPSAJIOYEHHBIX MO J1aTaM BBLIETA.

XpaHeHue AaHHBIX OPraHU30BaTh C MPUMEHEHUEM KOHTEHHEPHOTO Kiiacca
multimap, B KauecTBe KJII04Ya UCTOIb30BaTh ITYHKT Ha3HAYCHHUSI.

Tema 14. IIporpamMmma y4yeta KHUT B OUOIMOTEKE.

CBeneHnsi 0 KHUTAX COJEpKar: (DaMIINI0O U MHUIMAIBI aBTOpa, Ha3BaHHE,
rOJl U3JIaHus1, KOJMYECTBO IK3EMIUISIPOB JIAHHON KHUTU B OMOJIMOTEKE.

[Iporpamma nomkHa oOecrneuynBaTh BHIOOp C TMOMOIIBID MEHIO U
BBITIOJTHEHUE OHOM U3 CIAEAYIOMUX (HYHKITUI:

— 100aBJIeHUE JAHHBIX O KHUTaX, BHOBb MOCTYIAIOIIUX B OMOJINOTEKY;

— yIaJICHUE TaHHBIX 6 CITUCHIBAEMBIX KHUTAX;

—BbIJJaya CBEICHUN O BCEX KHUTax, YMHOPSJOYEHHBIX MO (daMuinsam
aBTOPOB;

—BbIJ]a4ya CBEJICHUI O BCEX KHUTAX, YIIOPSAAOUYECHHBIX 10 TOJIaM U3JaHUs.

XpaHeHHE JaHHBIX OPraHU30BaTh C MPUMEHEHHEM KOHTEMHEPHOro Kiacca
vector.

Tema 15. [Iporpamma yuera 3asBOK Ha OOMEH KBapTHUp U MMOMCKA BApUAHTOB
oOMeHa.

Kaxnas 3asiBka comep uT (GaMUINI0 M HWHHUIMAIBI 3asBUTENS, a TaKXKe
CBEJICHUS O JIBYX KBapTupax: TpeOyemol (nckomoil) u umeroineics. CreaeHue o
KQXKJI0M KBAPTUPE COJIEPKAT: KOJIMUECTBO KOMHAT, IJIOIIA b, 3TAX, PalioH.

[Iporpamma noikHa oOecreyuBaTh BBIOOP C  TMOMONIBIO MEHIO H
BBITIOJTHEHUE OJHOUN U3 Cleayomux (yHKIUMI:

—BBOJI 3asBKH Ha OOMEH;

—TIOUCK B KapPTOTEKE MOIXOISAIIETO BapUaHTa: MPU COBIAJICHUU TPEOOBAHMIA



U MPEJIOKEHUH 10 KOJIMYECTBY KOMHAT M 3TAXKHOCTH U PA3JIMUUU 1O TTOKA3aTEIIO
«omaae» B mpeaenax 10% BBIBOAMTCS COOTBETCTBYIOIIAs KApTOYKa W
yAQISIETCS U3 CIUCKAa, B MPOTUBHOM ClIy4yae MOCTYMHBIIAs 3asBKAa BKJIIOYAETCS B
KapTOTEKY;

—BBIBOJI BCE€U KAPTOTEKHU.

XpaHEeHHE NAHHBIX OPraHU30BATh C MPUMEHEHHEM KOHTEMHEPHOro Kiacca
set.

Tema 16. IIporpamma «ABTOMaTH3UpOBaHHAST MH(POPMAIMOHHASA CHCTEMa
Ha KEJIE3HOOPOKHOM BOK3AJIE».

NudopmanmoHHas cuctemMa COJIEPKUT CBEIEHUs 00 OTHPABICHHH MOE3/0B
JajabHero cienoBaHus. JlJisi KaXIoro Moe3/la YKa3bIBAeTCsl: HOMEp, CTaHIUS
HA3HAYEHUs, BPEMS OTIPABJIECHUS.

[Iporpamma nomkHa oOecrneuynBaTh BBIOOPp C TMOMOIIBID MEHIO U
BBITIOJTHEHUE OJHOM U3 CIAEAYIOMUX (HYHKITUH:

— TEepBOHAYAJBHBIA BBOJ JAaHHBIX B WH(GOPMAIIMOHHYIO CHUCTEMY (C
KJIABUATYpPbI WIH U3 (aiina);

— BBIBOJ CBEJICHMII I10 BCEM I10€3]1aM;

— BBIBOJ CBEJICHMII 10 IOE3/y C 3alPOLICHHBIM HOMEPOM;

— BBIBOJI CBEJICHUN IO TEM IOE€34aM, KOTOPBIE CIEAYIOT 0 3alpOLIEHHON
CTaHIMU HAa3HAYECHUS.

XpaHEHHE NAHHBIX OPraHU30BATh C NPUMEHEHHEM KOHTEMHEPHOro Kiacca
set.

Tema 17. [Iporpamma « AHIIO-PYCCKHUM U pyCCKO-aHTIIMUCKUNA CTOBAPHY.

«ba3a maHHBIX» CIIOBapsl JOJDKHA COJEpKaTh CHHOHMMHYHBIE BapUAHTHI
nepeBoja cioB. IIporpamma nomkHa oOecrieynBaTh BHIOOP ¢ MOMOIIBIO MEHIO U
BBITIOJTHEHUE OJHOM U3 CIASAYIOMUX (HYHKITUI:

—3arpy3ka «0a3bl TaHHBIX» cioBaps (U3 (aiina).

—Br160p pexxrMa paboThl: (aHIJIO-PYCCKUIM; PYCCKO-aHTIIMHACKUI)

—BpIBOJ BapHaHTOB IEpEeBOAA 3alaHHOTO AHIVIMMCKOIO CJI0BA.



—BbIBO1 BapuaHTOB TepeBoa 3aJaHHOTO PYCCKOTO CJIOBA.

KOMIIJIEKT Ne3 — UrpoBblie nporpaMmMbl
Tem He MeHee, Bce MNpOrpaMMmbl JOJKHBI MPEAOCTABIATH CIEAYIOIINE
BO3MOXHOCTH:
* HayaJo Urpbl HA YUCTOM I0JIe, COPOC MPEABIAYIIEH UTPHI;
* BEIOOp MPOTUBHUKA (YEJIOBEK, KOMITBIOTEP) (€CITM MPUMEHUMO);
COXpaHEHHE TeKylleil urpbel B J000H MOMEHT urpsl B (aiin,
BOCCTaHOBJICHHE COCTOSTHUS UTPHI U3 (paiina;
* OTMEHY XOJIOB;
* IOJCKA3Ky CJIEIYIOLIEro X0/1a;
* KOHTPOJIb MPABUIIBHOCTU XOJI0B UTPOKa(OB);
* OIIpPE/IeNIEHNE KOHIIA UTPbl, OTCIEKUBAHNE MATOBBIX CUTYAIUI;
* BO3MOKHOCTb 3aJjaHusl IPOU3BOJIBHOTO pa3Mepa 1noJs (€Ciam IpUMEHUMO);
* BO3MOXKHOCTb BU3YaJIbHOT'O PEIAKTUPOBAHUS YPOBHEH (€CiId TPUMEHUMO);
* YIIpaBJICHUE KaK C KIIABUATYPhI TaK ¥ MBIIIBIO;
* HACTPOMKY KJIABUII YTIPABIICHUS;
* HCTOJIb30BAHKUE TOPAYNX KIaBULI;
BO3MOKHOCTh 3aJ]JaHUsl HACTPOEK B KOH(UTypallmoHHOM (aitne wumu
peectpe Windows;
* UHAUKALMIO TEKYIIEeTro cyeTa (€CiIu IPUMEHUMO);
* BEJICHHE CMHICKA YEMITUOHOB JIJISl KaXKJI0TO pa3Mepa MmoJis;
* BBIOOp YPOBHSI CJI0)KHOCTHU UTPHI (€CIIM TPUMEHUMO)
BbIHECEHUE Tpaduueckux 3JIEMEHTOB (KypcOpbl, WKOHKH, CIPAWTHI) B
pecypcHbIi daii (eciu TPUMEHUMO)
HaJIMYMe HHCTAUISITOpa (TOKAa3 JIMUEH3UH, BBIOOP YCTaHABIMBAEMbIX

KOMITOHEHTOB, BBIOOD IMyTH YCTAHOBKH U T.1I.)



Tema 1. Urpa “Terpuc”.

Co3naTh KJ1acChl, COOTBETCTBYIOIIME CIEAYIOLIEN HepapXuu:

Pdurypa
CeoiicTBa : ] KBaapar
-BuA urypbl CBoucTBa :
-CNUCoK kBagpaToB (knacca «KesagpaTy), / -uBet
COCTaBnALLMNX dUrypy -nonoxeHwve (X,y)
- yKasaTternb Ha LeHTpanbHbIi kBaapar, MeTogab! :
BOKPYT KOTOPOro Npon3BoAnNTCS BpalleHue -oTobpasnTb
MeTogab! : -CKpbITb

- NOBEPHYTb

- nepemMecTuTb (BNpaBo, BNEBO, BHU3)
(Oba meToda AOMKHbI CHavyana
KOHTPOMMpOBaTb BO3MOXHOCTb NEepeEMELLEHMS
N BO3BpaLlLlaTb 3HAYEHNEe «Ycnex» nnm

«Hanuuune npenaTtcTBma»)
CBowcrBa :

-pasmMepHOCTL(NO BEPTMKANM 1 ropu3oHTanu, B
KBagparax)

- nagatowlas durypa (knacca «durypa»)

- Cnncok kBagpatoB (knacca «Keagpat»), 06pas3oBaHHbIX
ynasLUMmMu dourypammu
MeTtogb! :

- KOHTPONb 06pa3oBaHKs 3aNOfTHEHHbIX JINHUIA U
yaaneHue mx

- 3aMycK UrpoBOro Lukra (0T Hayana 4o OKOHYaHWs HOBOW
Urpbl)

Hrposoe noJie

B nauane magenus HoBo#l purypsr o0bekT Kiaacca «durypay A0IKEeH
CO3/1aBaThCsl, a MPU OKOHYAHUM MAJCHUS ITOT OOBEKT JOJKEH YHUUYTOXKAThCs, a
OpUHAAJIeKAIIME €My KBaJpaThl TOJDKHBI «IepeaaBaThes» 00bekTy «Urposoe
TI0JIEY.

Tema 2. Urpa «Iluton» («3Meiikay).

Hcnonb30BaTh HepapXuio KIacCoB:



®urypa

Ho6sraa \ VuacTok Tena

RPN Ipersrers _nuTQHA
ne /
T'onosa XBocCT
®parmeHt
Mbiuip Kpomuk Koposa Tena
Hrposoe nose ITuron

A

Kimacc  «®urypa»  gomxkeH  coiepkaTh  BUPTyaldbHYIO  (YHKIIUIO
oToOpakeHHsl. 3allyCK IUKJIa WTPhl peann3oBaTh Kak MeToa kimacca «Urposoe
nosiey. CnenaTh BO3MOXKHBIM CYHIECTBOBAaHHME Ha II0JI€ JIBYX IMTOHOB,
yIpaBJsieMbIX Pa3HBIMU UTPOKAMH.

Tema 3. Urpa «Mopckoit 60i». Co3gaTh KiIacchl COTIACHO CIEAYIOIICH

UEpapXuH:

Kopabmnp

OnnomanyOH JByxmamyon TpexmanyOH UeTsIpexmman

BIi BIA BIii VOHBII

[Tamyba
Hrposoe

moJje

KOpaost

PeanuzoBate Meron otoOpakeHusi maayObl B JBYX Pa3HBIX COCTOSHUSAX :

ociaasa u HOII6I/IT2UI, a TaKKC MCTOJ OTO6pa}KCHI/I${ HUI'POBOTO IIOJIA ( B 3aBUCHUMOCTHU



OT €ro BHUJA: CBO€ TMoJie (HemoJO0UThie KOpaOiu MOKa3aHbl) W UYXKO€ IoJie
(HenmonOuthie KOpadyiu CKpbITHI). Peann3oBath Jyisi UTPOBOTO MOJISL JIBA METOJA
BBIIIOJIHEHHS XOJa: C 3alpocoM (C TOMOILIBI0 BBOJA C KIABHATYphl WIH
YIPABJICHUS] KypPCOPOM) U C IOMOUIBIO CIy4ailHOM TeHepaluu.

Tema 4. Urpa «O6maBabIe AmKm» («OKpyKEHUEY).

[IpoTUBHUKHM TIOOYEPENHO NENAIOT XOJbl YEPHBIMU M OelbIMU (DUIIKAMH.
Koraa urpok nenaer xox, (PUILIKK NPOTUBHUKA, OKA3aBIIMECS HA MPSIMBIX JIMHHIX
MEXAY YXKE€ UMEIOMUMHUCS (UIIKAMU UTPOKA, M HOBOW (PUIIKOM, MEPEXOIIT K
UTPOKY (Ha ATUX HPSIMBIX HE JODKHO OBITh MyCTHIX sueek). rpa uaer, moka He
3aIOJIHEHBI BCE KJIETKH TOJIS, WM MOKa OJMH U3 UTPOKOB HE TIOTEPSIeT BCE (PUILIKH.
BriurpsiBaeT TOT, y KOro K KOHILYy OKa3bIBaeTcs O0bIIe PUIleK.

a) Hayajo WUIPBHL:

b)

0) urparoniuii 0eapIMU PUIIKAMU CAETAT X0

B) uIIIKa MPOTUBHUKA MEPEXOTUT K UTPOKY



M crnonb30BaTh CIEAYIONIYIO UEPAPXUIO KITACCOB:

Hrpok
p
Duinka
\ YemnoBek Mamuna
oJie
(urpa)
\ Crucok
JIECATKHU
JTYYITUX

ObecnieunTh NOAAECPKKY COXPAHEHHUS U 3arpy3Kd UIPbI C UCHOJIb30BAHUEM
neperpy3ku omnepamuil 4TeHus/3anucu B MOTOK A KiaccoB «Mrposoe mosie» u
«Urpok». ObecrieunTh 3amoMUHaHue B (ailyie JECATKU JYyYIIUX C MOMOUIBIO
NEpPErpy3KH ATUX KE ONEPATOpPOB s Kiacca «CUCOK JecsaTKH mydmnxy». Kiace
«Mrpok» oJIKEH COAep)KaTh BUPTYaNbHYIO (YHKUUIO «BbimonHuTh Xom». s
YeJj0BeKa OHAa pealu3yercs € 3alpocoM XoZa € KiIaBuaTypbl. [l MaliuvHel
UCIIOJIB30BaTh «KAaJHYI0» CTPATETHIO BBIOJHEHHUS X0/1a: IPU KaXKJIOM XOJI€ UTPOK
3a0upaeT MaKCUMaJIbHO BO3MOXKHOE KOJIMYECTBO (PUILIEK TPOTUBHUKA.

Tema 5. Hrpa Illaxmatel. PeanuzoBars kinacc «MrpoBoe mosie», uepapxuro
«Durypan-«Konkpetnas ¢urypa». PeannzoBatbe MeTo/] BbIBOAA (DUTYphI HA SKPaH.

Knacc «®urypa» [I0DKEH COJEpKaTh BHUPTYyaIbHYI0 (YHKIHIO TMPOBEPKU



JOIMTYCTUMOCTH yKa3aHHOTO XOJa, a KIAcChl /JIsi KOHKPETHBIX (uryp — ee
peanu3aluyd € YYETOM IPaBUJI BBIIOJHEHUS XOJIOB JJI Ka)KIOro BHAA (UTYpHI.
Jlis xnacca «MrpoBoe mosie» onpenesnuTb METOIbI 3arpoca XoAa (I004epeIHO s
IPOTUBHUKOB), BBIIOJIHEHUS XOJa, «ChedaHus» (PUrypbl NPOTMBHHMKA, BBIBOJA
coOO0mIeHNsT 0 HaxOoXAeHUH (GUTYpHI moj Ooem, maxe u mate. l[Ipemycmorpers
BO3MOXXHOCTh COXPAHEHHMS U 3aTPy3KH UTPHI C TOMOIIbIO BBOJIA/BBIBO/IA B MOTOK.

Temab6. Jlornyeckas urpa “Kpectuku-Hoaukn”

[Ipuiioxkenue sBISETCA peain3allMeld W3BECTHOW JIOTUYECKOW  UIPBI
“Kpectuku-Honukn”~ B [naHHOW peanu3alny MPEeayCMaTpPUBAECTCS WIrpa JIBYX
UI'POKOB HAa HEOrPAaHUYEHHOM Ione. Llenb Wrpel . MOCTPOUTH HEMPEPBHIBHYIO
JVHUIO U3 MATH Wiu Oonee uiiek (KpeCTUKOB WJIM HOJMKOB) MO TOPU30HTAIIH,
BEPTUKAIM WM JMaroHaid. Bo3MOXXHBI J1Ba peXHMa HUIPbI, KOIJAa BBIUTPHIBAET
TOT, KTO TMEPBBIM IOCTPOUT JHMHHUIO, WIM KTO OoJblIe HaOepeT OYKOB 3a
ONpPENEIICHHOE KOJWYECTBO BpeMeHH. Bo BTOpOM ciaydae KOJHWYECTBO
NOCTPOEHHBIX JMHUI HE OrPAHUYEHO, KaXaasl (PUIIKA B JUHUU NPUHOCUT UTPOKY
oJHO ouko. [Ipmnoxenue noMKHO oOecredrBaTh Ha4aa0 HOBOW UIPbl HA YUCTOM
1oJjie, a TakXKe MPOBEPKY COOTBETCTBUSA JEHCTBUI WIPOKOB MpPaBWIAM WIPbl U
YCIIOBUSI OKOHYAHUSI UTPbl. PONb OIHOTO M3 UTPOKOB (110 BHIOOPY MOJIB30BATEN)
MOXKET BBITIOJHATh KOMIIBIOTEp. [l MCKIIOYEHUST BO3MOXKHOCTH 0OO0pa3oBaHUs
U30JIMPOBAHHBIX WIP HAa OJHOM IIOJIE W HEOINpPAaBJIaHHOI'O YBEJIMYEHHUS pa3Mepa
HOJISl CJIEAYET YCTaHOBUTh MaKCHUMAalbHO JOIMYCTHUMOE paccTosiHue (He Oosee
ISITH) OT YK€ CYHIECTBYIOUIMX (PUILIEK 10 HOBOM, pa3MenaeMoii UTPOKOM.

Tema 7. Jlornueckasi urpa “Llens”.

B nmaHHOW peanu3anuu NpelycCMaTpUBAETCS UIrpa JBYX MIPOKOB Ha
KBaJIpaTHOM T0JIe (PUKCHUPOBAHHOTO pa3mepa. Llenp wurpsl - MOCTPOUTH
HEINPEPBIBHYIO JIMHUIO, COEANHSIONIYI0 TOPU30HTAIbHBIE WM BEPTUKAJIBHBIE (IS
KaKJIOTO U3 UTPOKOB COOTBETCTBEHHO) CTOPOHBI MTPOBOTO MOJISI, MIPUYEM JUHUS
CUMTAETCS] HEMTPEPHIBHOM, €CIU (PUILIKK IpaHUyaT IPYT C APYTOM IO TOPU30HTAIIH,
BEPTUKAJIM WIHM JAAarOHAJINA. BBIMIPBIBA€T TOT UTPOK, KOTOPBIM MEPBBIM ITOCTPOUT

CBOIO JIMHHUIO. HpHHO)KCHI/Ie JOJDKHO oOecreunBaTh Hadajao HOBOHU HUI'PBI Ha



YUCTOM TMOJE, a TakXKe MPOBEPKY COOTBETCTBHS JECUCTBUI HUIPOKOB IpaBUiIaM
UIPbl U YCIOBUSA OKOHYaHMS Wrpbl. Poib OJHOrO M3 WrpokoB (IO BBIOOPY
MI0JIb30BATEIISI) MOKET BBIMOIHITH KOMITBIOTED.

Tema 8. Jloruveckas urpa “Toukun”

B nmaHHO#l peanuzanuu TNpeaycMaTpUBAaeTCs Wrpa JABYX HWIPOKOB Ha
KBaJIpaTHOM T0Jie (PUKCHUPOBAHHOTO pa3mepa. Llenp wurpsl - 3amoJHUTH
MaKCHUMaJIbHOE KOJIMYECTBO KIIETOK UI'POBOTO MMOJs CBOMMH (uuikamu. Wrpoku
BBIMOJHSIOT XOJbl O oOuepeau. XOJ HUrpoka 3aKJII0YaeTcsi B IPOU3BOJIbHOU
YCTAaHOBKE JMHUM Ha TPaHULE ABYX SA4YEEK, MPUYEM, €ClId Kakas-1ubo sueika
OKa3bIBAETCS CO BCEX YETHIPEX CTOPOH OoOpamiieHa JIMHHUSIMHU, TO OHa OTMEYaeTcs
buIIKON TaHHOTO WIPOKa, a CAaMOMY UTPOKY MPEAOCTABIACTCS JOMOJIHUTEIbHBIN
X0[, ¥ T.A4. Irpa 3akaH4MBaeTCsl, KOI/1a BCE UTPOBOE M0JI€ OKA3bIBAETCS 3aIOTHEHO
dbumkamu. BerpeiBaeT TOT UTPOK, YbMX (UIIEK Ha TOJie OOJbIIE HA MOMEHT
OKOHYaHMs UTphl. [IpunokeHune AOHKHO oOecrieurBaTh HA4Yalo HOBOM WIpPHI Ha
YUCTOM MOJ€, a TakKe MPOBEPKY COOTBETCTBHS JAECHCTBUI UIPOKOB IpaBHIIaM
UTPbl M YCIIOBUS OKOHYAaHHUA WIphl. Poiab 0OAHOro H3 HIrpokoB (IO BHIOOPY
M0JIb30BATEJIS) MOXKET BBIMOJIHATH KOMITBIOTED.

Tema 9. Jloruveckas urpa “Mo3auka”

Pa3pabarbiBaeMoe TPWIOKEHUE TMPEACTABISIET COO0OM MPOrpaMMHYIO
peanuzanuio nomyssipHoit urpsl Mozavka (Puzzle), nenb koTopoil 3akitroyaercs B
CO3/IaHUM WUIPOKOM TOJIHOTO H300paKeHHsI TyTEeM YIHOPSAOYMBAHUS €ro
dbparmMeHToB MOCJIeI0BATEIbHBIM nepeMeleHueM u COEIMHEHUEM
COOTBETCTBYIOIIUX CTOPOH. [Ipunoxenue q0mKHO 00ecreunBaTh:

IPOCMOTP MCXOJHOTO H300paXEHHS BO BpPEMsS WMIPhI, a TaKXKe IOUCK
NOAXOMSIIUX APYT K ApYyry ¢pparMeHToB ((QyHKIMS TOJICKA3KH);

BO3MOXKHOCTh Ie€peMellaTh (pparMeHThl 3a IMpeneiabl padoyero mnoyis Wik B
JPYroe OKHO U 00paTHO ISl YIy4IlIEHUs HATJISITHOCTH.

Crnenyer y4yecTh, UTO MPHU CO3[JaHUU HOBOM UIPbI BCE (PparMEHTHI JOJIKHBI
OBITh pa3beIMHEHBI U pa3MeIeHbl OECTIOPSAI0UYHO B 001acTH pabovero mosis Wid B

o0nacTu, OTBENEHHON chneuuanbHo 11 ¢parMentoB. llpu ucnonb3oBaHUU



OTJENbHOM Oo0siacTu 1711 0ToOpakeHus: (parMEeHTOB MOXKET ObITh NMPUMEHEHa €€
IPOKPYTKA U U3MEHEHUE MacIITala.

Tema 10. Jlornueckast urpa “Lllapukn”

Llenp urpsl COCTOMT B TOM 4YTOOBI HaOpaTh MaKCUMAJIbHOE KOJUYECTBO
0ukoB. CyTb WIPBl COCTOWUT B CIEIYIOLIEM: Ha MIPOBOM IOJI€ OTOOpakaroTcs
KPYTH PAa3HOTO [BETa, WIPOKY IpeaaracTcss co34aTh JIMHUK U3 KPYroB
OJINHAKOBOT'O 1IBE€TA, PACIOJIOKEHHBIX I10 TOPU3OHTAJIM WM [0 BEPTUKAJIH,
Co3JaHHas JIMHUA .CcropaeT.. IIpudyeM JMHUS MOXKET .CrOpeTh., TOJBKO B TOM
Cly4dae €clii KOJIMYECTBO 3JIEMEHTOB B Hell paBHO 3. Ilocie 3Toi mpouexypsl
yCTbIE MECTa Ha UTPOBOM IIOJIE 3AIOJIHAKOTCS HOBBIMHU 3JeMeHTamu. JIMHHUIO
MOXHO CO3/1aTh IIyT€M II€PECTAaHOBKM II0 TOPHU30HTAIA WM II0 BEPTUKAIN
COCEIHUX 3JeMeHTOB. Vrpa 3akaHYMBaEeTCsl TOT/1a KOT/la HE BO3MOXHO CO3JaTh HU
onHoit muHuM. [lpunoxeHue MAOMKHO oOecrneuynBaTh BO3MOXKHOCTb 3a/laHus
KOJINYECTBA LIBETOB 3JeMEHTOB (KpyroB). CienyeTr ydyecTb YTO I[BE€Ta KpPYyToOB
BBIOMPAIOTCS TPOU3BOJIBHBIM 00Pa3oM MCXOJs M3 3alaHHOro KosnyectBa. Kpome
Toro, JuHUM (3 u Ooyiee DBJIEMEHTOB) IMOJy4aeMble IMPU MPOU3BOJIBHOU
PacCTaHOBKHU 3JIEMEHTOB “‘CroparoT’.

Tema 11. Jloruveckasi urpa “Mopckoii 60ii”

[TpunoxeHne AOIKHO 00ECIeunBaTh:

— paccTaHoBKYy Kopaosieit Ha urpoBoM noje 10x10;

- BbIOOP MPOTUBHHUKA (YEJIOBEK, KOMITBIOTED);

- u3MeHeHue uarepdeiica B 3aBUCUMOCTH OT BHIOOpA MPOTUBHUKA;

- (uKcanuo UMEH NPOTUBHUKOB M YUCIIO MOOE.

Tema 12. Jlornueckasi urpa “Pesepcu”

Wrpa uaer Ha moJie MPOM3BOJIBHOTO pa3mepa. /[Ba Wrpoku mo odepenu
YCTaHABIMBAIOT (PUILIKU CBOETO 1[BeTa Ha noJie. OUIKy MOKHO CTaBUTh TOJIBKO Ha
T€ KIJIETKH, PSIIOM C KOTOPBIMH YK€ CTOAT puiuku. Ecnu mMexny ycTaHOBIEHHOU
dbumkoit m kakod MO0 Ipyroil (QUIIKOM TOTO K€ IBETa HAXOAATCS (DUIIKU

APYyroro uBera, BCC OHN MCHAIOT CBOM OBCT.



Tema 13. Jloruueckasi urpa “Coxodan”

Urpaet oguH urpok. Urpok nocienoBaTeabHo NEPEXOAUT OT OJHOTO YPOBHS
K JpyroMy, MO Mepe BBHINIOJHEHUS 3aJaHHil. YPOBEHb NPENCTaBISACT COOOU
JaOMPUHT, B KOTOPOM B OECHOpsAJIKE paccTaBieHbl AUUKA. rpok AOMKEH ToNKas
SIIUKA YEJIOBEYKOM PACHOJIOKUTh MX HA CBOMX MecTax (MecTa OTMEUYEHbl Ha
nabupunte). YenoBeuek MOXKET TOJKATh TOJBKO OJUH SMIMK. Eciu  sumk
YIUPAETCS B CTEHY, TO JAJbIIE €r0 TOJIKATh HEJb3S.

Tema 13. Jlormueckas urpa “Terpuc”

[Iporpamma noJKHA MPEAOCTABIATh BOZMOXHOCTh BEIOMpATh pazMep Quryp
(4, 5, 6, 7 xuerok). CKOpOCTh MAaJEHUSA YNPABIAECTCI ABTOMAaTUYECKH B
3aBUCHUMOCTH OT BPEMEHU UTPBI.

Tema 14. Jlornueckas urpa “Puxomer”

UrpoBoe mosie coaep>KUT MUCTOUYHUK Jlazepa, Habop 1elneil, Habop 3epKail.
3epkasia ¥ ENH BBICTaBJISIOTCA Ha TMOJIE CIy4allHbIM O0Opa3oM B Hayalle UIphI.
Kaxxnioe 3epkano MoxeT npoBOpadynBaThCs B J000M HampasieHuu ¢ maroM 30rp.
Nrpok noikeH moBopaynBasi 3epKaiia o 04epein C:kedb BCE LETH.

Tema 15. Jloruvyeckasi urpa “AseJie”

HrpoBoe mosie COCTOMT U3 JIBYX PsIOB, 1O 6 JyHOK B Kaxxaom. Kaxnas
JyHKa B Hadalle Urpbl cCONEpXKUT 4 KamHs. HKHUI pAn NPUHANIEKUT WUTPOKY,
BEPXHMI - €ro NpoTUBHUKY. Urpoku nenaroT Xoasl o ouepeau. [ns xoma urpox
OepeT kKaMHU U3 JTI000I CBOEH HEMYCTOM JTYHKH, U PACKIIABIBAET UX M0 OJHOMY B
KOKIYI0 CIEAYIOUIYI0 JIYHKY, JIBUTaschb NPOTHMB 4YacoBOM crpenku. HauanmbHas
JyHKa BCErja MpoIycKaercs. Eciu UrpoK KIaaeT MOCICIHUN KAMEHb B JIYHKY
npotuBHUka WM JnyHka coaepxuT 2 uiad 3 KaMHS (BKJIIOYash TOJBKO 4YTO
MOJIOKEHHBI) TO MIPOK COOMpaeT KaMHU M3 JYHOK, JBUTAsCh IO YacOBOMU
CTpeJIKe, 10 TeX TMOp, TOKa JIBa BHIIETPUBEACHHBIX YCIOBHS coOmoaatoTcs. Ecnu
UTPOK HE MOXKET C/eJlaTh OYEPEIHON XOJi, OH COOMpPAET BCE OCTABILIMECS KaMHHU,
UIpa 3aKaHYMBAETCS U ONpPEIENsIeTCs] HOOETUTENb.

Tema 17. Jlornueckasi urpa “O0parHbiii TeTpuc”

Terpuc HaoGopor. Urpox BwiOupaer ¢urypy u OpocaeT, KOMIIBIOTED



IIBITACTCSl YCTAHOBUTH €€ B CTaKaH. L{enb Urpel - 3aBajauTh KOMIBIOTED.

Tema 18. Jlornyeckast urpa “Illamkun”

Heobxoaumo peann3oBaTh MOJMHOKECTBO MPABWII KIACCHYECKUX IIAIIEK
Ha JOCKe 8x8.

Tema 19. Jlornueckas urpa “YroJuaxkn”

N3BecTHass urpa Ha mameyHoM mnosie. IIpOTMBHUKHM paccTaBislOT CBOU
MIAIIKK  CHUMMETPUYHO B  MPOTHUBOMOJOXKHBIX  Yrjax JOCKM B  BHJE
NPSIMOYTOJIBHUKOB 3x4. X0bl OCYILIECTBIISIIOTCS 110 OYEPEAH. 32 OJMH X0 MOXKHO
JBUHYTHh OJHY IIAIIKY Ha OJHY CBOOOJHYIO KJIeTKy. Eciu K miamike mpuMbIKaeT
mIamika MPOTHUBHUKA, a 32 HEH €CTh CBOOOJHOE TOJIe, MOXXHO «IIPBITHYTH» 4Yepe3
[IalKy MNPOTUBHUKA HA A3TO CBOOOJHOE TMoOje. 3a OJWH XOJI MOXHO JeNaTh
HECKOJIBKO TOCJIEAOBATEIBHBIX MPBIKKOB OJHOM IIAIIKOW. BBIMTPBIBAET TOT, KTO
ObICTpEe BBICTPOUT CBOM INAIIKY HA TTO3UIIMN TPOTUBHUKA.

Tema 20. Urpa-apkaaga “Bounce”

Urparor Ha molie, OKPYKEHHOM CTEHOW, C ABYyMsI WU OoJjiee MsyaMu,
KOTOpBIE OTCKaKMBAaIOT OT CTEH. Pa3mep Mojs yMEHBLIAETCS, €CIU BbI CO3JAETE
CTEHY W MPHU STOM HHMKAKOW IIap HE OKa3bIBAETCS MOIMABIIUM B JIOBYIIKY. UTOOBI
MIPOMTH YPOBEHb, UTPOKY 34 JAHHOE BPEMS HYKHO YMEHBIIUTH pasMep MO 1O
Kpaiineir Mepe Ha 75%. Ha xaxxaom crenyroniemM ypoBHE K UTpe J00aBIseTcs IO
OJIHOMY IIapy, a UTPOKY Jaercsi Oojblle Xu3HeW u BpemeHu. lloacuer o4ykoB
3aBHCHUT OT TOTO, HACKOJIbKO Bbl YMEHBIIWIN I10omans. HoBele cTeHy cTposITCS 1O
IIETYKY JIEBOM KHONKOW MBIIIKM Ha CBOOOAHOM mpocTpaHcTBe moiis. [locre
meyKka, HayuHasd OT KJIETKH, TIe OH OBbUT CHAENlaH, B TPOTHUBOIOJIONKHBIX
HaIIPaBJICHUSX HAYMHAIOT CTPOUTHCS JIBE YACTU CTEHBL. 3a OJUH IMPOMEKYTOK
BPEMEHU MOXKET CTPOUTHCS TOJIBKO OJTHA CTEHA.

Tema 21. Urpa-apkana “Snake”

[IpaBuna urpel: YtoOs! Beiurpath B KSnake, Bam Hy>KHO ChecTh Bce A0JI0KU
B KOMHAT€ W BBIUTH 4YE€pe3 JBEPb, KOTOpas OTKpoercss BBepXy. C KaxIbIM
ChEJICHHBIM $I0JIOKOM BBl CTAHOBUTECH JJIMHHEE. Eclii BBl BpeKeTech B CTEHY, BbI

ympere. Ecnu Bbl Bpexxetech B ce0s1, Bbl ympere. Eciii BaM B royioBy momnajier msid,



BbI ymMpeTe. Eciii Bbl CIMIIIKOM J10JITO He Oy/IeTe eCTh A0J0KH, MOSBSITCS HOBBIE.

Tema 22. Urpa-apkana “KocMmuuyeckasi 1y3Jib"

Kaxnpiit  urpox ymopasisger ofaHuM  kopabimem. Kopabmbp  MoxeT
NIOBOPAYUBATHCS, YCKOPATHCS, CTPENATh M 3aKiaJblBaTh MHUHBL. Y KaXJ0OT0
KOpalJIsi eCTh OMpeeleHHOe KonnuecTBO 3Hepruu. Kopaliro tpedyercs sHeprus
JUTsl IOBOPOTOB, YCKOPEHUSI, CTPENbObl U 3akiajbiBaHus MUH. Kopabnp momydaer
ee IMpU MOMOIIM CBOMX COJIHEYHBIX Oarapeil. KonumuecTBo »3HEpruu, KOTOPYIO
KOpabJIb MOTyYaeT, 3aBUCUT OT PACCTOSIHHSI M HATIPABJICHHSI, B KOTOPOM HaXOUTCS
connue. Kopabip monyyaer Gosibliie SHEPruu BOJW3HM COJHIA U MEHBIIE OKOJIO
rpanuibl. OH NOJy4aeT MOJHOE KOJUYECTBO IHEPTUHU, €CIU COIHIE CBETUT IPSIMO
Ha Oarapeu, 4acTh SHEPTUH, €CIU OHO CBETUT IO YIJIOM U, COBCEM HE IMOJIy4yaeT
ee, €cJIi COJIHIIE CBETUT Ha Topel OaTtapeu. Eciaun y kopalOiist 3akOHYMIACch SJHEPrus,
OH TEpseT YIPaBICHHE U HE MOXKET CTpeyATh. CTOJIKHOBEHHE CO CBOMMH WIIU
Yy>KUMH CHapsJaMyd U MUHAMU YMEHBIIAET 3/0pOBbe KopalOus. Eciau cTonkHyTCs
JBa Kopabiisi, To Oosnee cnadblii KOpaOyib OyleT YHHUTOXEH, U 3J0pOBbe Ooliee
CHWJIBHOTO YMEHBILIUTCS Ha 3HaYEHHUE 370POBbsl C1a00ro Kopadiis, II0C HEKOTOPOE
3HayeHue (YumepO npu aBapuu). Kopabiib yHUUYTOXKAETCs, KOTJa OH BIIETaeT B
conHile. CHapsabl JETAOT BOKPYT COJIHIIA KaK KOpaOyih. Y MHUH €CTh HEKOTOpPOe
KOJIMYECTBO SHEPruM, 4ToObl oOcTaBaThCsi Ha oaHOM Mecte. Korma sHeprus
3aKaH4YMBAETCSl, MUHA NAJAaeT Ha COJIHUE. MUHaM, pacroia0KEHHBIM OKOJIO COJIHIIA,
TpeOyeTcsi OOJIbIIIe SHEPTHH, YEM PACIIOJIOKEHHBIM BIAIH OT HET0. MUHBI MOTYT
ObITh YHHUTOXXEHBI CHapsigamMu. Bpemsi oT BpeMeHH Ha mojie 00s MOSBISIOTCS
3ampaBKHy.

Tema 23.Urpa-apkana “Tron”

[{enb Urpbl MPOXKUTH AOJIbIIE, YeM MPOTUBHUK. [l03TOMY HENb3sl Bpe3aThes
B CTEHbI, ce0s u mpoTuBHUKA. [locie Hauanma payHIa WTPOKH YK€ HE MOTYT
OCTAaHOBHUTH CBOE€ JBWXKEHHE (eclii He Haxkara mnay3a). Bbl MoxeTe TOJIbKO
OBITAThCSI M30€raTh CTOJIKHOBEHUS, MOCTOSSHHO MEHsISl HalpaBJICHHE JBUKEHUS.
Kpome Toro, Bel MOKeTe€ MelIaTh CBOEMY MPOTUBHUKY. BBl MOXeTe yBEeIUUMBATH

CKOpPOCTb CBOCTO JBHIXXCHH:A, HAXKWMasd Ha KIaBUIIY YCKOPCHMHA. PaYH)I



HAaYHUHACTCs, KOIr'ld BCC UI'POKHU HAKMYT HaA KaKYI-O-HI/I6y,Z[B KJIaBUITY HAIIPpABJICHUA

nBikeHus. [lepBoe qBukeHNE OyIeT COBEPIIATHCS B ATY CTOPOHY.

KOMIIVIEKT Ne4
Tema 1. HMadopmamnmonHas  cucTeMa  PHUIATEPCKOH  KOHTOPBHI,
3aHUMAIOIIEHCs MPoAakel 1 OOMEHOM KUJIbSI.

Hcnonb30BaTh CIEAYIOUYI0 TPUMEPHYIO OOBEKTHYIO MOJEIIb:

Knuent ITomerenue

3asBKa Ksaptupa Jom

(moMoBaneHue)

Onucanue KeIaeMoro
TIOMEILEHUS

B 3asBke conepkarcs: Bua omepanuu (mpojaxa, Mmokynka, oomen) . Jlms
npofaku M OOMEHa YKa3bIBaeTCsl HWMEIOIEecs Y KIHMEHTa JIOM/KBapTHpA.
[TomerieHe OMMCHIBAETCS CIEAYIOIMIMMHE IapaMeTpaMu: ajpec, IIoNaab, KOJI-BO
KOMHAT, CTOMMOCTh, Hanmuume yaoOcTB. JIyis mOKymkm M oOMEHa K 3asBIICHUIO
NpUIaraeTcs TaKXKe OIMCAaHUE JKEJaeMOoro TMOMEIEHHUs, TJe YKa3bIBaeTcs,
HanpUMep: JAWANa3oH IS IIeHbI, KOJ-Ba KOMHAT, TpeOOBaHHWS K YyI0OCTBaM,
TpeOOBaHUS K paliOHy pa3MEIICHHUs, U.T.11.

Peanu3oBath (hyHKIIMK 100aBICHUS KIIMEHTOB W 3asBOK, Iog0opa TeMaoB 1o
3asiBKaM, COXPaHEHUs/3arpy3Ku O0OBEKTOB B (hailil ¢ MCTOJIB30BAHUEM IEPETPYy3KU
OIIepaTOPOB BBOJ1a/BHIBO/IA B TTOTOK.

Tema 2. BuprtyanbHast npuOopHast aHellb.

Pa3zpaboTtaTh 00BEKTHYIO MOJIEIH ISl KOMIUIEKCa TPUOOPOB HAOIIOACHUS 32

KaKUMM-TH00 mapamMecTpaMu:



[Tpubop

> KonTakTHbIH

JATYNK
Hsmepurens /
BEJIMYHHBI Tabmo
/ \ TIpe Ly TP ISHIS
Crpenoyasiii Hudposoit
N3smepsaemas

BCJIMYMHA

JUis Kaxaoro kiacca MpUOOPOB pealn30BaTh METOJbl BHU3yalld3allui,
nepeMeleHus nmo padboueMy Moo (9KpaHy); 3aJaTh HaAOOp MapaMeTpoB,
ompeensomux Bua npubdopa (Hamp. pasmep mudepbdiaaTa, npeaesabpl U3MEepeHus,
Bua wmpudra aus uudp/rexcra). PeanuzoBarh MeTOAbl U3MEHEHHUS U3MEpPAEMOU
BenuuuHbL.  JlJ1A Tabimo mpeaynpexaeHHs pealn30BaTh METOJ, IMO3BOJISIOIINN
3a/1aBaTh HECKOJBKO JIMANa30HOB U3MEPSEMOI BEIMYMHBI U COOTBETCTBYIOIIUE UM
cooOmieHnst W BUA cooOiieHus: (HampuMmep: uHGOpMalUs, NPEeAyNpexKICHUE,
TpeBora). ObGecneunth ansi kiacca «I[Ipubop» BO3MOXKHOCTH MEPUOIUYECKOTO
YTEHUS] U3MEPSIEMOT0 MoKa3aTess U3 BHEIIHEro MCTOYHuKa (Hamp. u3 ¢aina). C
NOMOIIBIO CO3JaHHBIX KJIACCOB CMOJAEIUPOBATh MPUOOPHBINA HIUTOK KAKOTr0-THO0
arperata (Hamp. mpuOOpHAs TMaHEIb aBTOMOOWIIS, KOHTPOJbHBIE MPHUOOPHI
ra3oBOro KoTjia u T.11.)

Tema 3. CropaBouHas cuUCTEMa KOMIIOHEHTOB KOMIIBIOTEPHOW TEXHUKH.
Co3nath CHpaBOYHYIO CHUCTEMY, KOTOpas MO3BOJsUIAa Obl XPAaHUTh CBEACHUS O
KOMIIBIOTEpPAX OpraHu3aud MU 00 HX COCTaBIAIOMHUX (KOMIIOHEHTaxX).

Hcnonb30BaTh ClIEAYIONTYIO0 IPUMEPHYIO HEPAPXHUIO KIIACCOB:



KoMnoHeHT BBIU. —p> KommbroTep

TEXHUKHU ) >

Cucr. Tponec

cop

miara

Monuto

CD-ROM FDD

Cucrema J0DKHA TO3BOJISITH XPAaHUTh MH(POPMALMIO KaK 00 OTAEIbHBIX
KOMIIOHEHTaX, TaK U O KOMIIOHEHTaX B COCTaBe KOMIbIOTEPOB. Peann3oBars nmouck
KOMIIOHEHTOB T10: BHUJAY, HHBCHTApPHOMY HOMEpPY, Ha3BaHUIO MPOU3BOIUTEIS,
NpU3HAKY «CBOOOJCH/HAXOAUTCA B COCTAaBE KOMITBIOTEpPA», MO KOMIIOHEHTaM,
OpUHAJUIeKAIIMM OJHOMY KOMIIbIOTEpy. Peain3oBath MeETOABI BKIIOUEHUS
CBOOOJHOTO KOMIIOHEHTa B COCTaB KOMIIBIOTEpPA; MepeJayd KOMIIOHEHTa OT
OJIHOTO KOMIIBIOTEpA K APYTroMYy; U3BSATUS KOMIIOHEHTA U3 COCTaBa KOMIIbIOTEpA U
BKJIFOUEHUS] B COCTaB CBOOOJHBIX KOMIIOHEHTOB. Peann3oBaTh BBITPY3KYy B (aiin/
3arpy3Ky u3 Qaiina Bcex 00bEKTOB U CBSI3€l MEKy HUMH C IOMOIIBIO MEPETPy3KU
OIIepaToOpOB BBOJ1a/BBIBO/IA B MOTOK.

Tema 4. HWudopmarmonnas cucrema «Aspomnopt». Hcemons3oBaTh

IPUOIU3ZUTEIHHO CIETYIONTYI0 UEPAPXUIO:



Camoitet
Ca-Ba:

Homep
Tun
gaHBKa Kom-Bo MecT Kakoro Kiacca
B-Ba:
JlaHHbIE maccaxxupa 4
Homep mecta
A
Peiic

AsponopT

Cg-Ba:

\ Homep
& JlaTa/BpeMs OTIPaBICHUS

Jlara/Bpemst Bo3BpaTa

/ CToMMOCTh MeCTa B KaXK/IOM KJlacce
MecTo Ha3HAUEHUSA

PeanuszoBarh : Ha3HaYeHHE caMOJIeTa Ha peiic (C KOHTPOJIEM TOro, YTOObI OH

yCHeN BEPHYTHCS W3 MPEABIIBIAYIIETO pelica M TMPOBENT HEKOTOpOe BpeMs Ha
TEXHUYECKOE O0OCIyXKMBaHWE; TOWCK CBOOOJHOTO MecTa Ha pelcax IO MECTY
Ha3HAYCHUs, AUANa30Hy JaThl U BPEMEHHU OTIPABIICHUs, AHANa30Hy Kjiacca MecTa
U TeHbl. Peamn3oBaTh coxpaHeHUe/3arpy3Ky COCTOsIHHS 0a3bl B (ailm ¢
UCIIOJIb30BAaHUEM TIEPETPYy3KH ONEepaTopoB BBOJA/BBIBOAA B MOTOK ISl KJIACCOB.

Tema 5. IlIaHMPOBINMK MOMEIIEHUH.

Pa3paboTtaTh BH3yaJIbHBIH KOHCTPYKTOpP (pEIAKTOp), TO3BOJISIOIIMIA
CO3/1aBaTh IUJIaHBl TOMelleHUH. Mcmonb30BaTh MPUOIU3UTENBHO CIIETYIOIIYIO

HUCPApPXUI0 KJIIACCOB JJIA O6I>€KTOB, N3 KOTOPBIX MOKCT COCTOATH IJIaH:

OO0BEKT

IJ1aHa

4

ITomemnienue |« IIpoem Mebenn

» | | < | PN

JlecTHuma Cryn [Mxkad

PeanuzoBath MCTO/JbI, C TIIOMOHIBIO KOTOPBLIX IIOJb30BATCIIb MOKCT



nepemeIaTh 00BEKTHl Ha IUIaHE, U3MEHATh UX pa3Mepbl. Peann3oBaTh (yHKIHIO
COXpaHEHUs/3arpy3kd IUTaHa B (aiil ¢ MOMOIIBIO TMEperpy3Kd ONepaTopoB

BBOI[&/BI)IBOI[a B ITIOTOK JIA CO3AaHHBIX KJIaCCOB.



