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1. KOHCHEKT JEKIUI
1.1. Jlekuusi Ne 1, 2 (4 yaca)
Tema: «OcHOBHBIE 3TaIlbl perieHus 3a1a4 Ha OBM»
1.1.1. Bonpocsl JieKIUH:
1) [opsaok pa3pabOTKU IPOrPAMMBI.
2) Kpurepuu kauecTBa IporpaMMBbl.
1.1.2. KpaTkoe coaep:kaHue BOIPOCOB:
1) [opsaok pa3pabOTKH IPOrPaAMMBI.
[Ipu paspaboTke mporpaMMmbl (TIPOTPAMMHOTO MOMYJIS) IEIecO00pa3sHO MPHIEPKUBATHCS
CJIEYIOLLErO MOPsIIKA:
® U3yYEHHE U IMpOBepKa creur(uKay NporpaMmbl, BbIOOP s3bIKa IPOrPAMMUPOBAHUS;
BBIOOP aNITOPUTMA U CTPYKTYPBI JAHHBIX;
nporpamMmmupoBaHue (KoJAupoBaHue);
nuiMQoBKa TEKCTa;
MIPOBEPKa;
KOMITHJTSIITHSL.
[TepBerit mar pa3pabOTKH MPOTPaMMBI B 3HAUUTEIILHON CTETICHH MPEACTABISIET COO0M CMEKHBIN
KOHTPOJIb CTPYKTYPbl MpPOTpaMMbl CHU3Y: H3ydasl clenu(UKaUio MOAYNs, pa3paboT4MK J0JKEH
yOeIuThCs, UYTO OHAa eMy MOHSATHA U AOCTaTOYHA JJIsl pa3paboTKu 3TOro MoAyis. B 3aBepiienun 3Toro
mara BBIOMpaeTCsl S3bIK MPOrPAMMUPOBAHMS:  XOTS S3bIK NPOTPaAaMMHUPOBAHUS MOXKET OBITH YK€
npenonpenenen s Bcero [IC, Bce xe B psne ciaydaeB (eciau cucTeMa MPOrpaMMHUpPOBAHHUS ITO
JOTTYCKAeT) MOKET OBITh BEIOpAH JPYTOM SI3bIK, 00Jiee MOIXOIAIINN AT peaTn3alui TaHHOTO MOTYJIS
(Hampumep, A3BIK accemoepa).
Ha BTOpoM miare pa3paboTKu IporpaMMbl HEOOXOMMO BBISICHUTh, HE U3BECTHBI JIM YK€ KaKue-
00 anTOPUTMBI IS PEUICHUs TOCTABICHHOW W WM ONHM3KOW K HeW 3amadun. M ecnom Haitmercs
HNOAXOASIIUI adrOpuT™, TO IL€IecCO00pa3sHO MM BOCIOJIB30BaThCA. BBIOOp MOIXOAAMIMX CTPYKTYp
TAHHBIX, KOTOpbI€ OyAyT HCHOJb30BAThCSA IPU BBINOJHEHUH NPOTrPaMMON CBOMX (YHKIMH, B
3HAYUTENbHON CTENEeHU NpEeAONpeeseT JOIMKy M KadeCTBEHHbIE TOKa3aTesln pa3padaTbIBa€MOIo
IIPOrpaMMHOTO MOAYJISA, IOATOMY €r0 CIelyeT pacCMaTpUBaTh Kak BeCbMa OTBETCTBEHHOE PEILICHUE.
Ha TperbeM miare ocymecTBIsIETCS IOCTPOEHME TEKCTa MOJYNs Ha BbIOPDAHHOM SI3bIKE
nporpaMMupoBaHus. OOuMe BCEBO3MOXHBIX JeTallel, KOTOpble JOJDKHBI ObITh YYTEHBl IpU
peanu3anuy QyHKIHUH, yKa3aHHBIX B clieUU(pHUKALUK MOAYJS, JIETKO MOTYT IPHUBECTH K CO3IAHUIO
BEChbMa 3aIlyTaHHOI'O TEKCTa, COJIEPHKAIIEro Maccy OMMOOK U HeTOYHOCTeH. MckaTh OmMOKY B TaKOM
MOJlyJi€ ¥ BHOCUTb B HEro TpeOyeMble M3MEHEHUS MOKET OKa3aTbCsi BECbMa TPYIOEMKOW 3aadei.
[TosToMy BecbMa BaXHO JJIsi IIOCTPOEHHUS TEKCTa MOAYJSA I10JIb30BAaThCSl TEXHOJOTMYECKU
00OCHOBaHHOM M NMPaKTUYECKU MPOBEPEHHOM NUCLUIUIMHON mporpammupoBaHus. BrnepBeie Ha 3TO
oOparun BHUMaHue [leiikcTpa, cpopMyaupoBaB U 00OCHOBaB OCHOBHBIE NPHHLUIBI CTPYKTYPHOI'O
nporpamMmupoBanus. Ha 3Tux nmpuHuunax 6asupyroTcs MHOTHE AWCLUIUIMHBI [IPOTrPAMMHUPOBAHMS,
LIMPOKO IPUMEHSIEMbIE Ha MPAKTHKE.
Crnenyrouuii mar pa3paboTKu MOAYJIS CBSA3aH C MPUBEACHUEM TEKCTa MO/ K 3aBEPLUICHHOMY
BUJy B COOTBETCTBUM co crnenudukanueii kauecrsa IIC. Ilpu mnporpaMMupoBaHUM MO
pa3paboTYMK OCHOBHOE BHUMAaHME yIENAET MPAaBUIBHOCTH pealu3aluu (QyHKUUHA MOAYINsS, OCTAaBIIS
HE0pa0OTaHHBIMM KOMMEHTAapUM M JOMYyCKas HEKOTOpble HapylleHUs TpeOOBaHUH K CTHIIIO
nporpammsbl. Ilpyn numgoBke TekcTa MOIYNs OH JOJDKEH OTPEIaKTUPOBATh MMEIOIIUECS B TEKCTE
KOMMEHTapHUU U, BO3MOKHO, BKJIFOUUTh B HETO JOMOJHHUTEIbHbIE KOMMEHTApUH C 1IEIbI0 00eCIeUnTh
TpeOyeMble NpPUMUTHBBI KadecTBa. C 3TOH ke LENbI0 MPOU3BOAUTCS PEIAKTUPOBAHHE TEKCTa
IIPOrpaMMBbI JIIsl BHITIOJIHEHUS CTUIIMCTUYECKUX TPeOOBaHUI.
[lar npoBepkH MOAYJS MpecTaBiseT co00M pydHyIO IPOBEPKY BHYTPEHHEH JJOTUKU MOy J10
Hayaja ero OTJIaJKU (MCHOIb3YIOIIEeH BBIMOJIHEHHE €r0 Ha KOMIIBIOTEPE).



[Tocnennuil mwar pa3paboOTKH MOIYJsl O3HAYaeT 3aBEPILIEHUE MPOBEPKU MOAYJSA (C IOMOILBIO

KOMITWJISITOPA) U NEPEX0]] K IPOLECCY OTIIAKU MOTYJIS.
2) Kputepuu kauecTBa mporpaMMai.

Kaxnoe IIC 1momKHO BBINOMHATH ONpEAENeHHbIE (DYHKIMH, T.€. A€laTh TO, YTO 3aJyMaHO.
Xopomee IIC momkHO 007MaaTh eme MENbIM PSAOM CBOWCTB, TO3BOJISIONIAM YCIICITHO €Tro
HCI0JIb30BATh B TEUEHUU JJIUTEILHOTO NEPUOAA, T.€. 00JIagaTh ONpeaAeeHHbIM KauecTBOM. Kauecmeo
(quality) TIC — 3T0 COBOKYITHOCTB €r0 YePT M XapaKTEPUCTHUK, KOTOPHIC BIHUAIOT HA €r0 CIIOCOOHOCTH
YIOBJIETBOPATH 3aJaHHbIE OTPEOHOCTH NOJb30BaTeNel. JTO HE 03HauyaeT, 4yTo pasHble 11C noskHbI
o0namatb OAHOH W TOW XK€ COBOKYITHOCTBIO TAaKUX CBOWCTB B HMX HAWBBICHICH CTENEHH. DTOMY
MPENnSITCTBYET TOT (pakT, yTo moBbiieHHe kadecTBa [IC nmo ogHOMY M3 TaKMX CBOMCTB YacTO MOXKET
OBITh TIOCTUTHYTO JIMIIb IIEHOW M3MEHEHUS! CTOMMOCTH, CPOKOB 3aBEPUICHHS Pa3padOTKU U CHUKECHUS
kauectBa 3toro [IC no apyrum ero coiictBaMm. KauectBo IIC siBisiercs ynoBIeTBOPUTENBHBIM, KOT/Ia
OHO oO0NazaeT yKa3aHHbIMU CBOMCTBAMHM B TakKOW cCTeNeHH, YyTOObl rapaHTUPOBATH YCIEIIHOE €ro
HCII0JIb30BaHHUE.

CoBokynHocTth cBoiicTB IIC, koTopas o00pa3zyeT yIOBJIETBOPUTENbHOE Ui IOJIb30BaTENs
kaudectBo [IC, 3aBUCHUT OT yCI0BUI U XapakTepa skciuryataruu 3toro [1C, T.e. oT mo3uiuu, ¢ KOTOpoi
JOJKHO paccMmarpuBathest kauecTBo 31oro I1C. I[losromy npu onucanuun kavectsa [1C, npexnae Bcero,
JOJDKHBI  OBITh (pUKCHUpOBaHBI kpumepuu otOopa Tpedyembix coiictB [IC. B Hacrosiee Bpems
kpumepusimu kawecmea I1C (criteria of software quality) npuHsiTo cuuTaTh:

*  (DyHKIIMOHAJILHOCTb,
*  HaJeXHOCTD,
*  JIerKoCTh IPUMEHEHUS,
* 3¢ ¢eKTUBHOCTD,
*  COMPOBOXK/IAEMOCTb,
*  MOOHWJIBHOCTB.
1.2. Jlexuus Ne 3, 4, 5 (6 yaca)
Tema: « Ku3HeHHBIN UK TPOrpaMMBbD»)
1.2.1. Bonnpochl JIeKIUM:
1) JIpyXeCTBEHHOCTb MTPOTPAMMBI.
2) JKu3HEHHBIN ITUKIT TPOTPAMMBI.
1.2.2. KpaTtkoe cojep:kaHue BONPOCOB:
1) JIpyXeCTBEHHOCTb ITPOTPAMMBI.

JlerkocTh IpUMEHEHUS TPOTPAMMBI, B 3HAYUTEIILHOM CTEIIEHH, ONIPEIEISIeTCS COCTAaBOM U
KayeCTBOM I10JIb30BATEILCKOM TOKYMEHTALIUH, a TAK)KE€ HEKOTOPHIMH CBOMCTBAMU, PEAIM3yEeMbIMU
nporpaMMHbIM myTeM. Crieqyer oOpaTUTh BHUMAaHKE Ha IIUPOKO UCHOJIb3YEMbIil B HACTOSIIIEE
BpeMsi IOJIX0]] HH(POPMHUPOBAHUS MOJIH30BATENSI B UHTEPAKTUBHOM pexkuMe (B mpoliiecce
npumenenus nporpamm [1C). Takoe nndopmupoBanre BO MHOTHX ClIy4asix OKa3bIBaeTcsi Oosee
yIOOHBIM JJIsl IOJIb30BATEINSI, YEM C TOMOIIbI0 aBTOHOMHOM JOKYMEHTAIINH, TaK KaK MO3BOJISET
MOJIb30BaTENI0 6€3 KaKOTO-I100 MOUCKA BBI3BIBATH HEOOXOIUMYIO HH(POPMAIIUIO 32 CUET
MCIO0JIb30BAaHUS KOHTEKCTA €€ BbI30Ba. Takoi moIxo ] K HHPOPMHUPOBAHUIO MOJIE30BATEINS SIBJISIETCS
BECHbMa MEPCIEKTHUBHBIM.

[IporpammHbIM nyTeM peanusyrorcss Takue kadectBa IIC kak kommynukabenvrocmeo,
yemouuueocms W 3awuujeHnocms. KoMMyHHKaOEIBHOCTh 00€CIeYrBaeTCS COOTBETCTBYIOLICH
peanu3aiueil 00paboTKHU UCKITIOUYUTEIbHBIX CUTYAIMH U CO3/1aHUEM TTOIXOISIIEr0 MM0JIb30BaTENBCKOTO
uHTepdeiica.

Tlonvzoeamenvckuti unmepgpetic IPEACTABIAET CPEACTBO B3aUMO/elcTBuUs nosb3oBatens ¢ [IC.
IIpu pa3paboTke MOJIL30BATENBCKOTO HHTep(eiica ciaenyeT y4uThIBaTh NOTPEOHOCTH, OMNBIT U
CrocoOHOCTH MoJib30oBaTels. [1oaToMy MOTeHIMAaIbHBIE MOJIB30BATENU JIOJKHBI ObITH BOBJIEUECHBI B
nporiecc pa3paboTku Takoro uHTepdeiica. bombimoil agdexr 3aeck qaer ero npororunuposanue. [pu
3TOM I10JIb30BATENIH JOJDKHBI MOJIYYUTh JOCTYI K MPOTOTUIIAM MOJIb30BATENbCKOr0 HHTEp(deiica, a ux



OIIEHKA Pa3JMYHBIX BO3MOXXHOCTEW HCIIOJIb3YEeMOro MPOTOTHUINA JIOJDKHA CYIIECTBEHHO YYUTHIBATHCS
MIPH CO3JITAHUHM OKOHYATEIHLHOTO BapyaHTa MMOJIb30BaTEIHCKOTO HHTEpQEiica.

B cuny OGonbmoro pasHooOpasus monb3oBareneii u BumoB [IC cymiecTByeT MHOKECTBO
pPa3NUYHBIX  CTHJICH  IOJNBb30BaTENbCKUX HWHTEpdeiicoB, mpu pa3paboTKe KOTOPBIX MOTYT
HCII0JIb30BATHCA PA3HBIC ITPUHIIUIIBI X IO AXO/IbI. OI[HaKO CIICAYIOIIUC Ba)KHEUIIHNE MPUHIUIIBI CIICAYCT
coOroaTh Beeraa:

. [I0JIb30BATENbCKUN HMHTEpQEic noJKeH 0a3upoBaTbCs HA TEPMUHAX U TOHATHUSAX,
3HAKOMBIX I10JIb30BATEIIIO;

. MOJIL30BATEIBCKUI HHTEP(Eiic TOKEH OBITh €IMHOOOPA3HBIM;

. M0JIb30BATENbCKUNA HMHTEpQEHC JODKEH IO03BOJIATh I0JIb30BATENI0  HCIPABIATh
COOCTBEHHBIE OLINOKH;

. M0JIb30BATENbCKUNA HMHTEpP(ENC JOKEH TMO3BOJATh MOJYyYEHHE MO0JIb30BaTelIeM

CIpaBOYHON MH(OPMAIIMU: KaK [0 €ro 3ampocy, Tak u reHepupyemoii I1C.
B Hacrosiiee BpeMst IUPOKO pacpOCTpaHEHbl KOMaHHbIE U rpadUUYecKHe MOJIb30BaTEIbCKHIE
UHTEp(ENCHI.

2) ’Kyu3HEeHHBII LUK TPOrpaMMBI.

Mon srcusnennvim yurxnom TIC (software life cycle) moHumaroT Bech mepuoj ero pa3paboTKu U
JKCIUTyaTaluu (MCTOJIb30BaHMsI), HAa4YMHAs OT MOMEHTa BO3HMKHOBeHHs 3ambicia [IC m koHYast
MpEKpaIieHueM BCeX BHIOB €r0 HCMOJb30BaHMs. JKU3HEHHBIN ITUKI OXBATHIBAET JOBOJBHO CIIOKHBIN
mporiece co3aanus u ucnob3oBanus [1C (software process). DToT mporecc MOKeT ObITh OPraHH30BaH
mo-pasHomy s pasHbix kiaccoB [IC w B 3aBHCUMOCTH OT  OCOOEHHOCTEH KOJIJIEKTHBA
pa3pabOTUYUKOB.

B Hacrosmiee BpeMss MOXHO BBIJICTUTH 5 OCHOBHBIX MOAXOJOB K OpraHU3AlMH IpoIecca
co3xanus u ucrnonbizoBanus I1C.

e Bopomamguenii moaxoxa. Ilpu takom moaxone paspaborka IIC cocrouT u3 menodku stamoB. Ha
Ka)KJIOM 3Tale CO3Jal0TCs TOKYMEHTHI, MCIOJIb3yeMble Ha MocleayroleM dTane. B ucxoanom
nokymeHTe puxcupyrorcs tpeboBanus k [1C. B KoHIE 3TOM MEMOYKH CO3AI0TCS MPOTPaMMBI,
BKirogaemsle B I1C.

e lccrnenoBaTenbckoe MporpaMMUpPOBaHUE. DTOT MOIXO] MPEAnoaraeT ObICTpyIO (HACKOJIBKO 3TO
BO3MOJKHO) peanu3anuio pabouux Bepcuit nporpamm [IC, BBIMOJHAIOMMUX JUIIL B TEPBOM
npubmmkennu Tpedyemble pyHkuuu. [locne sxcnepruMeHTanbHOro MpUMEHEHHUS pealn30BaHHbIX
MpOrpaMM MPOU3BOAUTCS HUX MoAu(UKalMs C UENbl0 cAelaTh UX Oosiee MOJE3HBIMH s
noJib30Baresneil. DToT mporecc MmoBropsercs 1o Tex nop, noka [IC He Oymer nocTaTo4HO
nmpuemsieMo Jis Mojb3oBaTenell. Takoil MOIXoA MpPUMEHSJICS Ha PaHHHMX dSTamax pa3BUTHS
MIPOrpaMMHUPOBAHMUSI, KOT/1a TEXHOJIOTHH TPOrPaMMUPOBAHUS HE IPUIaBaId OOJIHIIOT0 3HAUYEHUS
(ucmonp30Baach UHTYUTHBHAs TEXHOJOTHUsS). B Hacrosiiee Bpems 3TOT MOJIXOJ MPUMEHSETCS
g paspabotrku Ttakux [IC, ams KOTOPBIX MOJIB30BATE€IM HE MOTYT TOYHO CPOPMYIHPOBATH
TpeboBaHus (HampuMmep, Ui pa3paboTKU CUCTEM UCKYCCTBEHHOTO WHTEIIJICKTA).

e [IporoTunupoBaHue. IDTOT MOAXOJ MOJCIUPYET HayalbHyl0 (a3zy  HCCIeA0BaTEeIbCKOTO
MIPOrpaMMUPOBAHMS BILIOTH 10 CO3JaHusl pabouuX BEPCHMl MporpaMm, MpeaHa3HAYCHHBIX s
MIPOBEJICHUS PKCIIEPUMEHTOB C 1eNbl0 ycTaHOBUTH TpeboBanus k [1C. B manpHelimem gomkHa
nocienoBath pazpadbotka [IC o ycraHoBIeHHBIM TPeOOBAaHUAM B paMKax KaKoro-Jinbo Ipyroro
nojaxojia (Hampumep, BOAOMAIHOTO).

e QdopmanbHble MpeoOpa3oBaHMs. ITOT TOAXOJ BKIOUaeT pa3paboTky  (opmalbHBIX
cnerudukanuit [1C u npeBpailieHue X B MPOTpaMMBbl ITyTeM KOPPEKTHBIX mpeobpa3zoBanuil. Ha
3TOM Moaxojie 6a3upyercs kommnbroTepHas TexHosorus (CASE-texnonorus) pazpadotku I1C.

e COopouHOe mporpaMMHUpOBaHHE. IDTOT MOAX0A mpedmonaraeT, 4ro IIC koHcTpyupyertcs,
TJIaBHBIM 00pa3oM, M3 KOMIIOHEHT, KOTOpBIE YK€ CYIIeCTBYIOT. JIOMKHO OBITH HEKOTOpOE
xpaHwnuie (OuOIMoTeKka) TaKMX KOMIIOHEHT, Kaxaas W3 KOTOPBIX MOYET MHOTOKPAaTHO
ucnoab3oBarbest B pazHbix [IC. Takue KOMIOHEHTBI HA3bIBAIOTCS HOBMOPHO UCHONL3YEMbIMU



(reusable). TIpomecc paspabotku IIC mpu JaHHOM IMOJXOJE COCTOMT CKOpee H3 COOPKH
IIpOrpaMM U3 KOMIIOHEHT, YEM U3 UX IIPOrPaAMMHUPOBAHMSL.

1.3. Jlekuus Ne 6, 7, 8 (6 uaca)

Tema: «AnropuT™MbD»

1.3.1. Bonipocs! JIeKIUH:

1) CriocoOs1 3amucu anropuTma.

2) CBoiicTBa alropuTMOB.

3) Byiok — cxeMpl.

1.3.2. KpaTtkoe coep:kaHue BOIPOCOB:

Nudopmanwst BEICTYNAeT JUIsl KOMITBIOTEPA B KAYECTBE CHIPHS IS TIepepadoTKH, Kak
CKa)keM, JKeJIe3Has py/a SBJSIETCS ChIPhEM ISl METAILTypru4ecKkoro mpousBoacTea. Ho mroboe
CBIpbE, IPEXKJIE YeM TOCTYIUTh Ha MepepadoTKy, Hy)KAaeTcsl B IPEABAPUTEIHHON TIOATOTOBKE,
4yTOOBI €ro nepepadoTka Obl1a Hanbosee F3¢heKTHBHON. B MoIHON Mepe 3TO OTHOCUTCS U K
nH(popMalnH.

[penmonoxuM, K U3y4eHNI0 KaKOTO-TO SBJICHUS (IIpoIlecca) MBI XOTUM TPHBIICYb
BBIUMCIIATENBHYIO TEXHUKY. [IepBoe, 4TO MBI PH ATOM JIeIaeM — 3TO OpraHu3yeM cOop
nHpopmanuy 00 UHTEPECYIOIEM HaC SIBJIEHUU, IPOBOJAUM CUCTEMATHU3ALUIO MTOJTy4YEeHHOM
nHpopmaruu. [loce 3Toro MokeT ObITh CHOPMYITMPOBaHA 3ajada, PEIICHHE KOTOPOi OyieT
croco6CcTBOBATH OOOTALEHUIO HAC 3HAHUSAMHU 00 HHTEpECYIOUIEeM sIBJIeHUHU. J{J1s peleHus 3a1auu
HaunboJIee 1eIecoo0pa3Ho HCIOIh30BaTh CPEACTBA BEIYUCIUTEILHON TEXHUKH, TIPU 3TOM, KaK OBLIO
OTMEYEHO paHee, 3a/1a4a J0JDKHA OBITh TOATOTOBJICHA COOTBETCTBYIOIIMM 00pa30M.

He3zaBucumo ot cTeneHu CioKHOCTH pelraeMoi 3ajauu, MpoLecc MOArOTOBKH ee K
peuienuto Ha OBM, kak npaBuiio, COCTOUT U3 CIAEAYIOIINX OCHOBHBIX ATAIOB:

0o01Iasi MTOCTAHOBKA 3a/1a4H;

MareMaTudeckoe onucanue (popmaauszanms) 3anaum;

BbIOOP MeTo/1a peleHusI 3a1a4M;

AJITOPUTMHU3ALUA BHIYUCIUTEIBHOTO NMPoIecca;

COCTaBJIEHHE MPOrPaMMBbI HA sI3bIKe MPOrpaMMHPOBAaHMS ;

0TJIAJIKA MPOTrPaMMBbl.

OO0urasi noCTAaHOBKA 3a/1a4M SBIISICTCS HAYaJIbHBIM 3TAllOM M Iperosiaraet GopmMyaupoBaHue
3a/1auu Ha COJIepKaTEIBbHOM (ClIOBeCHOM) ypoBHE. OHa BBITIOTHAETCS JIMIIOM, B HHTEpECax KOTOPOTO
pemnaetcs 3amavya. Ha 3ToM 3Tame oCymiecTBiIseTCsS OMMCAHUE CYIIHOCTH 3a/1ayd U IENH €€ PelIcHUs
(TO ecTh, YTO JTOJDKHO OBITH ONpPENETICHO B pe3ysibTare perieHus 3aaadu). [Ipm 3ToM Ha OOBIYHOM
PYCCKOM SI3bIKE 3aITMCHIBACTCS YCJIOBHE 3aJIaud, MEPEUYEHb IMOCTOSHHBIX M MEPEMEHHBIX HCXOIHBIX
JAHHBIX, a TaKXKe TMOPSAJOK HX IOCTYIUICHUS, IEPEUYeHb HMCKOMBIX BEIMYMH U (DOPMBI HX
Mpe/icTaBjIeHus], TpebyemMasi TOYHOCTh NPEICTABJICHUS MCKOMBIX BEJIWYUH U T. A. Kak mokasbiBaeT
MPAaKTUKa, 3TOT ATall SIBISIETCA OYEHb OTBETCTBEHHBIM M TpeOyeT Takoi (OpMYIHUpPOBKU 3a/1auH,
KOTOpasi MOKET ObITh OJJTHO3HAYHO HCTOJIKOBAHA.

Bri0op meTona pemenus 3agaun. HeoOxoaumocTs 3TOr0 3tamna oOyciaoBieHa TeM, YTO HE
BCSIKO€ MaTeMaTHYECKOE OTMCAaHUE 3a/1a4i MOKET ObITh MPUTOIHO JuIst pemerus Ha 9BM. Tlo atoi
MIPUYMHE HY’KHO BbIOpPaTh M 000CHOBATh TAaKOil MeTOJ, KOTOPbIA MCXOAHYIO 3aJa4y CBeJAeT K
onpe/eJIeHHOH MOCJIeI0BATEILHOCTH 3JIeMEeHTAPHBIX AeHCTBHH (apu(METHIESCKUX U JTOTHYECKUX
orepanui).

Ha mpaktuke yacTto OgHy M Ty € 3aJady MOXXHO PEIIUTh Pa3HbIMH MaTeMaTUYECKUMHU
Merogamu. [loatroMy nepen nuiom, MOAroTaBIMBAIOIINM 334y K penieHno Ha 9BM, crout 3amaua
BBIOpaTh TAaKOW METOJZ, KOTOPBIH TpeOyeT 3a/leliCTBOBAHHS HAWMEHBIIMX €€ BBIYMCIUTEIbHBIX
pecypcoB. O4eBHIHO, YTO YCTEUIHbII BEIOOP METOAa pelIeHHs 3a7a4i 3aBUCUT OT MaTeMaTH4eCKOH
SPYIULMH JULA, PEIIAOIIEro 3Ty 3a4a4y.

AJITOPUTMU3ALNS BBIYMCIUTENbHOr0 mnpouecca. Jiobas DOBM ¢yHKIHOHHpYET B
COOTBETCTBUU C AJrOPUTMOM, COCTaBJICHHBIM MoJib3oBareneM. [loaTomy /i pereHus: Kakoi-muoo
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MPUKIIAJHOM 3a7a4il JOJDKEH OBITh COCTABJICH AITOPUTM €€ PEIICHUs], TO €CTh MOCIEI0BaTEIbHOCTD
TEX AJIEMEHTapHBIX OINEpaluid, KOTOpPhIe JOJDKHA BBHINOIHUTE OBM Hajg MCXOTHBIMU JAHHBIMH U
MPOMEKYTOUYHBIMH PE3yJIbTaTaMH JIJIsl IOJY4EeHUsI KOHEYHOTO pe3yibTara (peuienus 3a1aun). bonee
MOJIPOOHO CYITHOCTH AITOPUTMA U €r0 CBOMCTBA OyAyT M3Y4eHBI B TpeTheM yueOHoM Borpoce. [Toka
e TOJIbKO 3aMETUM, YTO MpH pa3zpaboTKe alropuTMa HEOOXOIUMO YETKO IMPENCTABIATh CYLTHOCTh
peraemMoi 3a1a4u, 9T00bI MPEyCMOTPETh BCE BOBMOXKHBIE BAPHAHTHI JICHCTBHIA.

Co3nmaHue anropuTMa pEHICHHs 3a7addl TPEACTABISET COOOH JOCTATOYHO CIOKHYIO
TBOPYECKYIO 3amauy. KOHKpeTHbIe HABBIKH MPHUXOIST C OIBITOM TP YaCTOM PEIICHWH CaMbIX
pa3HbIX 3a7a4. BO3MOXXHOCTD PUMEHEHHUsI HAKOTUICHHBIX 3HAHUH W HABBHIKOB CBS3aHA C TEM, YTO K
MOMEHTY CO3[aHHs AITOPHUTMa Y)K€ HE HMMEeT 3HAueHHsl KOHKPETHOE cojep)kaHue 3amauu. B
3aJadax U3 CaMbIX Pa3HbIX 00JacTel HAyKH M TEXHUKH, BOCHHOTO JIEJIa MOTYT HCIIOJIb30BaThCS OJTHU
u Te e (WM OnM3Kue MO CTPYKTYpe) alropUTMbl. HaKONJIEeHHBIM OMBIT MO3BOJSET CO3/1aBaTh
QITOPUTMBI PEUICHHUS 3a/1a4, OCHOBBIBASCh HA MPHUHIUIAX, NPUMEHSBIIUXCS TIPU PEIICHUU
COBEpILIEHHO MHBIX 33/a4.

[Tocne cocraBneHHsI alrOpUTMa PEHICHUS 3aJaddl TEpPEeXOIT K CIEIyIIeMy JTamy —
COCTaBJIEHUIO MPOrpamMmbl pemreHus 3aaaud Ha DBM. Ha »Tom sTare anropuTM 3amuchIBalOT Ha
OJIHOM M3 aNTOPUTMHYECKHX A3bIKOB mporpammuposanus (BASIC, C™, Pascal u 1. 1.). IlockombKy
T000H M3 ANTOPUTMUYECKUX SI3BIKOB SIBIISIETCS SI3BIKOM BBICOKOTO YpOBHSA, a BM moHMMaeT TOIBKO
SI3BIK HU3KOTO YPOBHS — S3BIK MAIIMHHBIX KOJOB (IBOWYHBIE KOJBI), MpOTpaMMa C MOMOIIBIO
TPAHCIITOPA WIH WHTEPIPETATOPa MEPEBOJUTCS B MAITMHHBIC KOJBI M TIOMEIIAETCS B OTIEPATHBHYIO
namsTe OBM.

1.4, Jlexuus Ne 9, 10, 11 (6 yacoB)

Tema: «IIporpamma Ha sI3bIKE BBICOKOTO YPOBHSI»

1.4.1. Bonnpochl JIeKIUM:

1) CrangapTHBIE THIIBI TAHHBIX.

2) Onucanue nepeMeHHbIX U KOHCTAHT.

3) OyHKIUHA U MAaTEMATHYECKHE OTIEPATOPHI.

4) Oneparopst WRITE u READ.

5) @yHKIMYU 111 pabOTHI CO CTPOKOBBIMHU TTEPEMEHHBIMH.

1.4.2. KpaTtkoe cojep:kaHue BONPOCOB:

PaccmMoTpuM OCHOBHBIE CBeleHHS OO0 aJIrOPUTMUYECKUX S3bIKaX I[POrpaMMHUpPOBAHMUS,
MOJIyYMBIIUX HauOOJIbIIEE pacpoCTpaHEeHHE CPEIU TPOrPAMMUCTOB.

Fortran (®optpan). DT0 mepBbIii KOMIMINPYEMBI A3bIK, co3maHHblid J[)kuMom Bakycom B
50-e roapl. Ilporpammuctsl, pa3pabaThIBaBIIME MPOrpaMMbl HCKIIOUYHUTEIHLHO Ha accemobiepe,
BBIp@XKaJIM CEphEe3HOE COMHEHHE B BO3MOXKHOCTU IMOSBJICHHUS BBICOKOIIPOM3BOIUTEIILHOTO SI3bIKA
BBICOKOTO YpOBHS, IMOTOMY OCHOBHBIM KpHUTEpUEM Ipu pa3zpaboTke KoMmnuiasitopoB PoprpaHa
sBysIach 3G (GEKTUBHOCTh UCIOJIHAEMOro koja. Xorsa B PopTpaHe BrepBble ObUT peaar30BaH Pl
BKHEHIINX TOHITUN MTPOTrPAMMUPOBAHUS, YI0OCTBO CO3aHMS IPOTpaMM ObLIO MMPUHECEHO B KEPTBY
BO3MOXHOCTH MOTy4eHHUs: 3PPEKTUBHOTO MAIIMHHOTO KoAa. OJHAKO AJIS 3TOTO sI3bIKa OBLIO CO3aHO
OTPOMHOE KOJIMYECTBO OMOIMOTEK, HAYMHAS OT CTATUCTUYECKUX KOMIUIEKCOB M 3aKaH4YMBAas MaKeTaMu
yIpaBJeHHUs CIyTHUKaMH, No3TomMy DopTpaH mpoaoinKaeT aKTUBHO HCIOIb30BAaThCS BO MHOTHX
OpraHu3alusx.

Cobol (Ko6os). D10 KOMIMIHPYEMBbIi SI3BIK JUIS MPUMEHEHHUSI B SKOHOMHUYECKOH 00JacTH |
pemieHus Ou3Hec-3ajady, pa3paboTaHHbelii B Havaine O0-x romoB. OH oTiauvaercs OOJBIION
"MHOTOCJIOBHOCTBIO" — €T0 ONepaTopbl MHOT/A BBITIIAIAT Kak 0ObIYHbIE aHTIHiickue ¢passl. B Koboe
ObUTH pealn30BaHbl OUYEHb MOIIHBIE CPEJCTBA PAOOTHI C OOJBITUMHI 00beMaMU JaHHBIX, XPAHAITUMUCS
Ha pa3IMYHbIX BHEIIHUX HOCUTENSAX. Ha 3TOM s3bIke CO3aHO OYE€Hb MHOTO NPUJIOKEHHUM, KOTOpbIE
aKTUBHO AKCIUTYaTHPYIOTCSI M cerofHs. JlocTaTouHo cka3aTh, YTO HaumOombinyto 3apmiaty B CIIA
MoJTydaroT mporpaMMmuctsl Ha Kobose.

Algol (Aaroa). Kommumpyemslit 361K, co3nanublid B 1960 roay. OH ObLT Ipu3BaH 3aMEHUTH
®dopTpaH, HO U3-3a 0oJiee CIIOKHOU CTPYKTYPHl HE MOJIYYHJ HIMPOKOTO pacmpocTpaHeHus. B 1968
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rojay Obla co3gana Bepcusi AJIroJi 68, mo cBoMM BO3MOYKHOCTSIM U CETOJHS OINEPEKaroIas MHOTHE
SI3BIKU TIPOTPAMMUPOBAHUS, OJTHAKO M3-32 OTCYTCTBHUS JOCTATOYHO I(PPEKTUBHBIX KOMIBIOTEPOB IS
Hee He YJaJI0Ch CBOEBPEMEHHO CO3/1aTh XOPOIIUE KOMIHIISATOPHI. SI3bIK ANITOJI ChITpall OOJBIIYIO POJh
B TEOPHUH, HO YIS MPAKTUUYECKOTO MPOTPAMMHUPOBAHHUSI CeUac MOYTH HE HCIOJIb3yeTCs.

Pascal (ITackaas). S3pik Ilackanb, co3maHHbI B KOHIE 70-X TOJOB OCHOBOIIOJIOKHHKOM
MHOXECTBA HJIEd COBPEMEHHOTO IporpammupoBanus Huxiiaycom Buprom u Ha3BaHHBIM B 4eCTb
yaeHnoro bnesa Ilackans, BoO MHOrOM HamoMuHaeT AJITOJI, HO B HEM Y)KECTOYEH DSl TPEOOBaHUU K
CTPYKTYpe MPOTPaMMbl M UMEIOTCS BO3MOKHOCTH, IO3BOJIAIOIIME YCIEIIHO MPUMEHSTh €ro IpHu
CO3/IJaHMU KPYIHBIX MPOrPaMMHBIX MPOEKTOB. M3HauwanpHO [lackanmp ObUT 3amymaH Kak SI3BIK
MIPOrpaMMHUPOBAHUA ISl CTYyAeHTOB. OH U cefyac SIBJISETCS OCHOBHBIM SI3bIKOM MPOTPAMMHPOBAHUSA,
WCIOJIb3YeMBbIM B KauecTBE y4eOHOTO, BO MHOTHX BBICIIUX Y4eOHBIX 3aBeleHUsAX. Ha 0Oa3ze s3bika
[Tackanb co3maHbl HECKOJBKO 00Jiee MOIIHBIX s3bIKOB (Moayma, Ana, enbdun).

BASIC (beiicuk). [y 3TOro s3bIka MMEIOTCS M KOMITHJISTOPBI, ¥ HHTEPIPETATOPHI, a IO
MOMYJIIPHOCTH OH 3aHUMAET TepBoe MecTo B mupe. belicuk Obu1 co3man B 1964 r. Tomacom Kyprom u
Jlxonom KeMeHnn kak sI3bIK I HAUMHAIOUIUX MPOTPAMMUCTOB, OOJIErYaromIfi HATMCAHUE MPOCTHIX
nporpamMM. B HacTosimiee BpeMsi pa3pab0TaHO HECKOJIBKO Pa3IMUHBIX BEPCHl si3blka belcuk, Takux
kak GWBASIC, QBASIC, Pro-BASIC, Turbo-BASIC, Visual-BASIC u p.

C (Cum). dauubiii s36IK ObUT co3/aH B Jaboparopuu Bell u mepBoHayanbHO HE paccMaTpu-
BaJics Kak MaccoBbli. OH IuIaHMpoBasics ISl 3aMEHbl acceMOiiepa, 4TOObBI MMETh BO3MOKHOCTh
CO3/1aBaTh CTOJb kK€ d(PPEKTUBHBIE W KOMIAKTHBIE MPOTPAMMBI, U B TO K€ BpPEMsl HE 3aBUCETh OT
KOHKPETHOTO THIIA MPOIIeccopa.

Cu Bo MHOTOM TIOXO0X Ha [lackanb ¥ MMEET NOTIOTHUTEIBHBIE CPENICTBA JJIs TIPSIMOM pabOThI C
namsaThio (yka3atenn). Ha atowm si3bike B 70-¢ 1016l HAIIMCAHO MHOKECTBO MPUKJIAJHBIX ¥ CHCTEMHBIX
OporpaMM U PsiJi U3BECTHBIX OMEpaIMOHHBIX cucTeM (Hampumep, UnixX). B wHacrosmiee Bpems Cu
MIUPOKO MCTIOB3YETCS TIPH CO3JaHUU CUCTEMHOTO TIPOTPAMMHOTO 00ECTICYCHHUSI.

PL/1 (IIJI/1). B cepenune 60-x rogoB kommanuss 1BM pemruia B3sTh BCe JydIliee U3 A3BIKOB
®optpan, KoGom u Alron v BOIUIOTUTH B OJIHOM SI3bIKE MporpammupoBanus. B pesynsrate B 1964
rojly Ha CBET MOSBUJICS HOBBII KOMIMJIUPYEMBIH S3bIK MPOTPAMMHUPOBAHUS, KOTOPHIN MOIYUHII
naszBanue Programming Language One. B 5ToM si3bike OBLIO pean30BaHO MHOKECTBO YHHKAIbHBIX
pELIeHUH, MOJE3HOCTh KOTOPBIX YAAeTCsl OLIEHUTH TOJNBKO CIycTs 33 roja, B 3MOXY KPYMHBIX MPO-
rpaMMHbIX cucTeM. [lo cBoum Bo3moxkHOCTSM IIJI/1 3HAYUTENHHO MONIIHEE MHOTHX APYTHX S3BIKOB
(Cu, Ilackans). Hanmpumep, B IIJI/1 mpucyTCTByeT yHUKaJbHas BO3MOXKHOCTb YKa3aHHWsS TOYHOCTH
BBIUMCIICHUH — ee HeT gaxe y Cu++ u SABbl. B Hacrosiee Bpems si3bik I1JI/1 moyTH He MCTIOJIb3yeTCsl.

Ada (Anpa). Hassan mo mmenu neau Oractel Anel JlaBieic, Mo4epw aHTIHHCKOrO I03Ta
Baitpona u ero otnasieHHOW poACTBEeHHUIBI AHaOemsl Munb6suk. B 1979 rogy coTHm 3KcnepToB
MunucrtepctBa o6oponsl CIHIA oToOpanu w3 17 BapraHTOB MMEHHO 3TOT S3bIK, pa3paOOTaHHBIN
HEOOJIBIION Tpymnmold moa pykoBojacTBoMm JKana MxOua. OH yooBIETBOPWII HAa TO BpeMs BCE
TpeboBanus [leHTaroHa, a K CErogHSIIHEMY JIHIO B €ro pPa3BUTUE BIIOKEHBI JIECATKA MUJUIMAPIOB
nomutapoB. CTpykTypa camoro si3bika moxoxa Ha [lackams. B HeM HMMeIOTCS cpeicTBa CTPOTOro
pasrpaHUyeHHs JOCTyNa K Pa3IMYHBIM YPOBHSM clielu(UKalMii, JOBeAeHa A0 Mpeleia MOIIHOCTh
YIPABJISIONINX KOHCTPYKLIUH.

1.5. JIexnus Ne 12, 13, 14 (6 gyacoB)

Tema: «IIpencraBieHns OCHOBHBIX CTPYKTYp IPOIpaMMHUPOBAHUS»
1.5.1. Bonipocs! JieKIUH:

1) Onepatop 6e3yclIOBHOTO Iepexoa.

2) OnepaTop yciIOBHOTO Mepexo/a.

3) Jlornueckue oneparopsl. TaGuuIbl HCTHHHOCTH.

4) Onepatop CASE.

5) Huxa FOR.

6) uxka WHILE. [ukn REPEAT...UNTIL.

7) MaccuBbl.



1.5.2. Kpartkoe conep:xaHue BOIPOCOB:

Omneparop nepexojia yKas3blBaeT, YTO JajblI€ MPOrpaMMa JOJDKHA BBINOJHSTHCS, HayuHas ¢
orepaTopa, IOMEYEHHOI0 METKOM, KOTOpasi 3allMcaHa B 3TOM OIIEpaTope Nepexoa.

Omneparop mnepexona uMmeeT BuA: goto <MeTka>. 37aech goto - 3ape3epBUPOBAHHOE CIIOBO
(mepeiitu Ha ... [METKY]).

Merka B TypOo Ilackaie - 3T0 mpOM3BOJIbHBINA HIEHTU(PUKATOP, MO3BOJIAIOLIMNA HNMEHOBATh
(moMeuaTb) HEKOTOPBIN ONEepaToOp MpPOorpaMMbl U TaKUM O0Opa3oM cChlIaThCs Ha Hero. /lomyckaercs B
Ka4ecTBE METOK (B TOM YHCIIE) UCTIOIB30BaTh IIeJbIe Ynciia 0e3 3HaKa.

Hamnpumep:

goto 2341, goto 23, goto 1, goto bl1, goto mnk3, goto n56.

JIrobast MeTka [OJDKHA OBITH OIMCaHa B paslielie ONMUCAHHUA METOK, KOTOPBIA OOBIYHO
pacnoJjiaraercs B mporpaMme J10 Hadaja pasjiesia onepaTopoB:

label <cnmcok meTox>.

Hampumep: label 2341; label 1, 2; label bl1, 18, mnk.

B mporpammMe mMeTka 3ammuchIBaeTCs mepes] ornepaTopoM, Ha KOTOPBINA OCYIIECTBIISIETCS MTEPEXOI.
Mertka oTaensieTcst OT oneparopa ABoeTourneM. Mexay METKOUM M OmepaTopoM MOKHO BKJIFOYATh OJIUH
WJTU HECKOJIBKO TTPOOEsIoB, HapuMep:

1: writeln("HUucno He coaepxut unudpy 2');

Omneparop MOXHO MOMeYaTh HECKOJIbKMMH METKaMH, KOTOpPbIE B 3TOM Clly4ae OTAEISI0TCS APYT

OT Apyra ABOETOYHEM.
1: 25: a:=bdiv 10;

I/ITaK, omeparop mnepexoaa HMU3MCECHACT IMOCICAOBATCIbHOCTD BBIIIOJIHCHHUA OICPATOPOB - OHU
BBIIIOJTHAKOTCA HE B TOM IMOPAAKE, KaK HAIIMCAaHbI B TEKCTE IIPOT'PaMMBIL.

Onepamop if ... then ... else

Jlnst peanu3alii TPUHUMAEMBIX pEUICHWH Ha si3bike [lackainh MOTYT OBITh HMCIIOJIH30BAHEI
oneparopsl if (ecnu), then (Torna) u else (unaue).

[Tocne omeparopa if 3amuceiBaeTCs yciaoBHe, a Tocie omeparopoB then u else - komaHmpl,
KOTOPbIE HEOOXOAUMO BBITIOJTHUTS.

[lepen onepaTopom else Touka C 3amaToi HE CTAaBUTCH.

Ecim mocne omepatopa then 3ammcaHO HECKOJIBKO KOMaHI, B HEM YCTaHAaBJIMBAIOTCS
OIepaTopHbIC CKOOKH:

Takue ke ormeparopHble CKOOKM B HEOOXOJMMBIX CIIy4asx MOTYT ObITh HCIOJIb30BaHbBI M B
omneparope else.



1.6. JIleknus Ne 15, 16, 17 (6 uacoB)

Tema: «CTpyKTypHpOBaHHBIA THUI TAHHBIX)
1.6.1. Bonpocs!l JieKIUH:

1) Ommbku nporpaMMHpPOBaHUSI.

2) Ilomomis B cucTeMe MporpaMMUpPOBaHUSL.
3) KoMnuisitopsl 1 MHTEPIIPETATOPBI.

1.6.2. KpaTkoe coaep:kaHue BOIPOCOB:

OmubKky B MPOrpaMMHPOBAHWU OBIBAIOT JBYX THIIOB: CHHTAKCHYECKHE U JIOTUYECKHUE.
CuHTakcHyecKkue OIIMOKM S3TO HENpPaBUJIbHOE HANMCAHWE KIIOYEBBIX CJIOB U CHMBOJIOB SI3bIKa
IporpaMMHpOBaHus. Bce BUIBI CHHTAKCHYECKUX OMIMOOK MOTYT OBITh HaWJEHBI KOMITBIOTEPOM B 99
% citydaes.

Jlormueckue oIMOKY CBSI3aHbI C HENIPaBUIILHOM IPOrPaMMHOM pean3aliiei JOTUKY aaropuTMa.
B 99 % cnydaeB kommbpioTep OyIeT BBIIOJHATH MPOrpaMMy, HO pe3yabTaT padoTsl Oyner
HEIPaBUJIBHBIN.

[Ipumepsl cuHTakcHYecKux omMMOO0K B s3bIke [lackanb U ux ucnpaBieHue:

1) He mnocraBnena Ttouka c 3anstoi. llocine mycka mnporpaMMbl,  HaKaTHEM KIIABHII
<Ctr[>+<F9>, B BepxHell CTpoKe 3KpaHa MOSBHUTCS HAMMCAHHOE KPAaCHBIM IIBETOM COOOLIEHUE:

Error 85: ";" expected.

(Ommbka 85: ";" oTcyTrCcTBYET.)

PenakTop ycTaHOBUT Kypcop Ha CIEAYIONIMI CHMBOJ MMociie mpomynieHHoro 3Haka. Ilocne
HaxkaTusi J1I00OM KIABUIIM, cOOOIIeHHE 00 OIIMOKE HCYe3aeT, U PENaKTOP MNEPEeXOTUT B PEXUM
BcTaBKH. Hazmo moasecTw Kypcop K HYXKHOMY MECTy, IIOCTaBUTh TOYKY C 3amsTod - “;° m
MPOJIOJKHUTH padoTy.

2) B omucaHuM NMEpeMEHHBIX HE 3alicaHa IepeMeHHas, a B IporpaMMe OHa MpPHUCYTCTBYET.
[Tocne mycka mporpaMmbl, OyJIET BBIIAHO COOOIIECHUE:

Error 3: Unknown identifier.

(Ommoka 3: HemsBecTHBIN HASHTH(DUKATOP.)

Kypcop Oyner ycranoBieH Ha 3Ty mepemeHHyto. Hajmo ucnpaButh ommuOKy, T.e. 3amucarhb
MEPEMEHHYIO B pa3/esl ONKUCAHUHN MePEMEHHBIX U MPOJIOJIKUTH padboTy.

3) He mnocraBneHa Touka mocie omeparopa end B KoHIie mnporpammbl. CooOmieHue
KOMIWISTOpa OyJIeT TaKuM:

Error 10: Unexpected end of file.

(Ommo6ka 10: HenmpaBunbHbIM KOHEIT (aiina. ),

Kypcop ycranoButcs Ha OykBy "e" B cimoBe "end". Hamo mocTaBUTh TOUYKY M CHOBA BBITIOJHUTH
MIPOrpaMMy.

1.7. JTexuus Ne 18, 19 (4 yaca)

Tema: «IloHsTHE 00BEKTA U KiIaccay

1.7.1. Bonpochl JIeKIUM:

1) TToamporpamMmel.

2) [IporpaMMupoBaHue peKypCUBHBIX aITOPUTMOB.
1.7.2. KpaTtkoe cojiep:kaHue BONPOCOB:

[IporpaMMucT JOKEH BUIIETH B IIEJIOM MPOTPaMMy, KOTOpasi peliaeT Kakyr-To 3aady, a IOTOM
pa3OuBaeT ee Ha OTIC/IbHBIC YaCTH, COCTABISET Ha BHIOPAHHOM SI3BIKE MPOTPAMMHPOBAHUS OTH YacTH
MPOrpaMMBbl, 00bEMHSIET UX B €MHOE 11€JI0€ U MOIy4aeT MporpamMmmy.

Wtak, Bech TBOpPUECKUI MPOIIECC MOXKHO Pa3OUTh (pa3yMeeTcs, YUCTO YCIOBHO) Ha CIEIYIOIINe
STaIlbl:

1) ocHOBHas uzes pelleHus 3a1auu;

2) o01ias KOHCTPYKIHSI IPOTPAMMBI;

3) BbIENIEHHE OT/ICNIbHBIX, SJIEMEHTAPHBIX YaCTEeH MPOrpaMMsl;

4) mpakTU4ecKas peajaus3alus Ha si3bIKe IPOrpaMMHUPOBAHUS 3TUX YaCTeH MPOrpaMMbl;
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5) 00beMHEHNE UX B EJMHYIO IPOTPAMMY.

Takoli mpomecc IpOrpaMMUpPOBaHMS HAa3bIBAIOT CTPYKTYPHBIM WIM HHUCXOAAIIMM. boiee
MOJPOOHO € 3THUM MIPOIECCOM MBI MO3HAKOMUMCS MO3XKE, KOTJA M3YYUM XOTS Obl OCHOBBI SI3bIKA
IIPOrpaMMHUPOBaHMSL, HO 00 OTJENIBHBIX YACTAX, "KUpIUYMKaX", COCTABIISIIOIIMNX IPOrpaMMy y3HAEM Ha
9TOM 3aHSTHH.

Iloonpoepammori Ha3bIBa€TCS TPYNIA ONEPAaTOPOB, K KOTOPOH 0OpamaroTcs U3 OCHOBHOM
porpamMMbl HECKOJIbKO pa3. MHorma 3to mMoxer ObITh 2, 3 pa3a, a OYEHb 4YacTO, KaXIBIH pa3 M3
BBIINIOJIHSAEMOTO 1IMKJIa OCHOBHOM NpOrpaMMbl.

BnonHe NOHATHO, YTO MMCAaTh HECKOJIBKO pa3 OJUHAKOBBIE TPYIIBI OIEPATOPOB TPYIHO,
MIPOJICNIBIBAETCS MHOTO "mexHuueckou" pabOThl, a B HEKOTOPBIX CIydasX MPOCTO HEBO3MOXHO (ecCiu
oOpamnarbest MPUXOAUTHCS KXKIBIN pa3 MPU BHITOTHEHUHN IIHKJIA).

Jliia obnerdyeHust Tako paboThl U CO3/1aHbI TOANIPOTPaAMMBI.

Hcnonvzosanue noonpozpamm no3eonsem:

1) cnenaTh OCHOBHYIO IpOTpaMMy OoJiee HATJISITHON U KOMITAKTHOM;

2) yMEHbBIINUTH 00BEM HCTIONIB3yeMOM namsaTi DBM;

3) COKpaTUTh BpeMsl OTJIAIKU MTPOTPAMMBI.

Ha s3wike [lackanb noonpoepammsi OBIBAIOT IBYX BHJIOB, - 3TO MPOIEAYPHI U QYHKIIAH.

IMpouexypsi

PaccmoTrpuM crneyromuii mpocToi mpuMep, ¢ MOMOIIBI0 KOTOPOro MOMpoOyeM pa3zoOparbes B
KOHCTpYyKIuH Iporenyp Ha [lackaie.

IIpumep. CocTaBUTh NpOrpamMmy, KOTopasi Obl MPOBEpsIa, SABJSIOTCA JU TPU YUCIA B3aUMHO
IIPOCTBIMHU.

MpI 3HaeM, 4TO YMCIia HA3bIBAIOTCS B3AaMMHO MPOCTBIMH, €CJIM X HAMOOJBIITUN OOIIUHN JeTUTeTh
(HOQH) paBen 1. 3HauuT, I pemIeHUS STOW 3a7a4d HaAM MpUAeTCs ABaKasl HaxoauTsh HOJI ugwucen.
Ecnu 3amansl Tpu uncna: a, b, ¢, o vaittu HO/I(a, b), a 3arem naiitu HOJ[(HO/I(a, b), ¢).

JIBaxxapl mcath omepatopbl mius HaxoxzaeHus HOJl mam He Xxodercs, mo3ToMy odopMuM
oniepatopsl 11t HOJI B BUie mpouie1yphl.

[TocMoTpuTe, Kak 3TO OyaeT BBITJISIACTD B npocpamme.

Program Problem1;

var
a, b, ¢, k : integer;

Procedure nod(a, b : integer; var n : integer);

var

r . integer;
begin

repeat
r:=amod b;
a:=b;b:=r

until b =0;
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write('Beaute Tpu HatypanbHbIx uncia '); readin(a, b, ¢);
nod(a, b, k);
a:=k;b:=c;
nod(a, b, k);
if kK = 1 then writeln("Hucna B3aumMHo mpocThie’)
else writeln("Huca He B3aMMHO TIPOCTHIE')
end.

1.8. JIeknms Ne 20, 21, 22 (6 yacoB)

Tema: «CBolCTBA 00BEKTOB, METO/IbI, COOBITHS

1.8.1. Bonpocsl JIeKIUH:

1) Tumsl AaHHBIX, OTIPEACSIEMBIC MTOJIL30BATEICM.

2) CTpyKTYpHI.

3) daiinoBkIii THII.

1.8.2. KpaTtkoe coep:kaHune BONPOCOB:

3anuch — 3TO CTPYKTYPUPOBAHHBIN THI TaHHBIX, COCTOSIINI 13 (PUKCUPOBAHHOTO YKCTIa
KOMIIOHEHTOB OJJHOTO MJIM HECKOJBKUX TUTIOB. OmpeiesieHue TUTIa 3aiCcCh HAUNHACTCS
UACHTUDHUKATOPOM FeCOrd u 3aKkaHIMBAETCS 3ape3ePBUPOBAHHBIM CIIOBOM eNd. Mex 1y HUMH
3aKJTI0YEH CITUCOK KOMIIOHEHTOB, HA3bIBAEMBIX MOJISIMH, C YKa3aHUEM UACHTHU(HUKATOPOB TOJICH 1
THITA KA I0TO TOJISI.
dopmar:

type

<ums THIa> = record

<UneHTrduKaTOp MOJISL>:<THUI KOMIIOHEHTA™>;

<Unentudukarop mos>:<TUI KOMIIOHEHTa™>

end;
var
<uaeHTUPUKATOP,...> : <UMS THIIA>;
Ipumep:
type
Car = record

Number:integer;  {Homep}
Marka:string[20]; {Mapka aBToMOOwMIs }

FI1O:string[40]; {®amuius, HHUIMATIBI BIIaIesbIIa }
Address:string[60] {Anapec Bnaaenbia}
end;

var

M, V : Car,

B nannom npumepe 3anucek Car cofepKuT YeTblpe KOMIIOHEHTA: HOMEp, Ha3BaHUE MAPKU
MalllMHBbI, (JaMUITUIO BIIAJENbIA U ero ajpec. JloCTyn K MOJIsIM 3aIUCH OCYILECTBIIIETCS Yyepes
nepeMeHHyto Tuna "3amnuce". B Hamewm ciydae 3to nepemennsie M u V tuma Car.

Wnentudukarop noiist 10KeH ObITh YHUKAJICH TOJBKO B IpeJiesiaX 3alucH, 0JHAKO BO
n30exaHue OMMOOK JIydllle JefaTh €r0 YHUKAJIbHBIM B Ipeienax Bcel mporpaMMbl. O0beM namsTH,
HEOOXOAUMBIH IS 3a1IMCH, CKIIAAbIBACTCS U3 JAJIMH MOJIEH.

3Ha4yeHus MoJIeH 3aMucu MOTYT ObITh HCIOJIb30BAHbI B BhIpaXKEeHUAX. VIMeHa OTJeNbHBIX MoJIei
HE MPUMEHSIOTCS TI0 aHAJIOTHH € UIeHTU()UKATOpaMH MTEPEMEHHBIX, TTOCKOJIBKY MOYKET OBITh
HECKOJIBKO 3anuceil oguHakoBoro Tuna. OOpaiieHne K 3Ha4eHHUIO MOJIsL OCYILIECTBIISETCS ¢ TOMOIIBIO
UACHTU(HUKATOPA IEPEMEHHON U NACHTU(DHUKATOPA TOJIs, pa3/IeleHHbIX TOUKOl. Takas koMOMHaLUs

12



Ha3bIBaACTCsA COCTaBHBIM HMMCHCM. HaHpI/IMCp - YTOOBI MOJIYYUTb AOCTYII K IIOJISIM 3aIllCU Car, Haago
3allucaThb:

1.9. Jlexnms Ne 23, 24, 25 (6 yacoB)

Tema: «Mepapxusi, HacieOBaHUE, TOTUMOPPHUIM»

1.9.1. Bonipocsl JIeKIUH:

1) Cratuyeckue U TMHAMUYECKHUE [IEPEMEHHBIE.

2) Tunu3upoBaHHbIE U HETUIIM3UPOBAHHBIE YKA3aTEIH.

3) YnpaBneHnue JUHAMAYECKON aMSThIO.

4) Cnucku: OCHOBHBIE BUJIBI U CLIOCOOBI peanu3alui.

1.9.2. KpaTtkoe coep:kaHune BOIPOCOB:

Bce nepemennslie, 00bSIBIIEHHBIE B MIPOTpaMMe, pa3MEIIalOTCs B OJHOM HETPEPHIBHOM 00JIacTH
ONEpaTUBHOM MaMATH, KOTOpas Ha3blBaeTCI CETMEHTOM JaHHbIX. JlIMHA cerMeHTa JaHHBIX
OTIpeNIeTISIeTCSl apXUTEKTYpoil MukpomporeccopoB 80x86 u cocraBisier 65536 06ailT, 4TO MOXKET
BbI3BaTh M3BECTHBIC 3aTPyIHEHUS MPU 00pabOoTKe OOJBIIMX MAacCUBOB JaHHBIX. C Opyroil CTOPOHBI,
oobem mamsaTu [IK (o6bryHO He Menee 640 KOaiT) mocTtatodeH Uil YCIEIIHOTO PEIICHUS 3a1ad ¢
00JBIION pa3MEpPHOCTHIO JaHHBIX. BBIXOJOM M3 MOJIOKEHUS MOXKET CIY)KUTh HCIOJIb30BAHHE TaK
Ha3bIBAEMOU JMHAMHUYECKON NaMSITH.

JluHamuueckas mamsTh - 3To onepatuBHas namsath 1K, npegocraBnsemas nporpamme mnpu ee
paboTte, 3a BbIYETOM cerMeHTa AaHHbIX (64 Ko6aiiT), cteka (06bryno 16 KOaiiT) u coOCcTBEHHO Tena
nporpaMmsl. PazMep AnHaMU4YecKoil mamMsTH MOYKHO BapbUpOBaTh B IMIMPOKUX Mpeaenax (cM. mpui.l).
[Io ymomuanuro 3TOT paszMmep ompezaensercs Bcell noctynHed mnamareio IIK m, kak mnpaswio,
cocrtasisier He MeHee 200...300 Koaiir.

JlunamMuueckasi mamMsTh - 3T0 (DAKTUYECKH €TUHCTBEHHAs BO3MOXKHOCTh 0OpaOOTKH MacCHBOB
JAHHBIX OOJIBIION pa3MepHOCTH. MHOTHE MPaKTUYECKUE 3aJa4ul TPYJHO UM HEBO3MOKHO PEIINThH Oe3
WCIOJIb30BAHUS JTUHAMHUYECKOM mamsATH. Takags HeoOXOJMMOCTh BO3HHMKAeT, HampuMmep, Npu
paszpaboTke cucteM aBToMatu3upoBaHHoro mpoektupoBanus (CAIIP): pazmMepHOCTh MaTeMaTHYECKIX
Mojenen, ucnoiib3yembix B CAIIP, MoKeT 3HAaUUTENbHO OTINYATHCS B PA3HBIX MPOEKTaX; CTATUYECKOE
(T.e. Ha sTane pa3zpabotku CAIIP) pactipenenenne maMsaTé B 3TOM CiIydae, Kak MPaBUIIO, HEBO3MOXHO.
Hakonen, nuHamudeckas namMsTh IIMPOKO MCIIONB3YETCs JUIsl BPEMEHHOTO 3allOMUHAHMS JaHHBIX TIPU
pabote ¢ rpaduIecKuMHU U 3ByKOBbIMU cpencTtBamu [1K.

JluHamMuueckoe pa3MelleHHEe [aHHBIX O3HA4YaeT HCIOJIb30BaHUE JUHAMHYECKON MaMsTH
HEMOCPEJCTBEHHO Mpu paboTe NporpaMmbl. B oTiauuMe OT 3TOro CTaTUYECKOe pa3MelleHue
ocyiiecTBisiercss kommnuiasitopom Typ6o Ilackans B mporiecce KOMNUISAUUMU Tporpammsel. [Ipu
JMHAMHYECKOM pa3MelIeHUH 3apaHee He M3BECTHBI HU THIL, HU KOJIMYECTBO Pa3MELIaeMbIX JaHHBIX, K
HUM HeJb3s1 00palaThCs M0 UMEHaM, KaK K CTATUYECKUM IePEMEHHBIM.

AJpeca u ykazarteJju

OneparuBnas namsath [IK mpencraBisier coO0if COBOKYNMHOCTH SJIEMEHTAPHBIX SUYCEK IS
XpaHeHus: uHGOpMalUU - 0aNTOB, KXl M3 KOTOPBIX MMEET COOCTBEHHBIH HOMEp. DTH HOMeEpa
HA3bIBAIOTCSA aJjpecaMu, OHU MO3BOJISIOT OOpaIaThCs K JII000MY OalTy maMsITH.

Typ6o [lackaip npenocraBiser B pacnopsiKeHHne NPorpaMMHUCTa THOKOE CPEJICTBO YIPABICHHUS
JUHAMMYECKOM MaMATBIO - TaK Ha3bIBa€Mble yKa3aTeld. YKa3aTelab - 3TO IIEpEMEHHas, KoTopas B
Ka4yeCcTBE CBOETO 3HAUYEHUS COAEPIKUT aJipec OaiTa mamMsTH.

B IIK azgpeca 3amaroTcs COBOKYMHOCTBIO IBYX INECTHAALATHUPA3PAIHBIX CIOB, KOTOPbIE
Ha3bIBAIOTCS CETMEHTOM M cMeleHueM. CerMeHT - 3TO y4acTOK MaMsITH, UMEIOLIN JuinHy 65536 6aiT
(64 KoaiiT) u HauuHaromuiics ¢ ¢usmueckoro aapeca, kpatHoro 16 (t.e. O, 16, 32, 48 u T.1.).
CMmelieHue yka3blBaeT, CKOJBKO OalT OT Hayajga CEerMeHTa HEOOXOJUMO MpPOMYCTHTb, YTOOBI
00paTUTHCS K HY)KHOMY aJIpecy.

Anpecnoe npoctpancTtBo [1K cocraBnser 1 MOaT (peub HIIET O TaK HAa3bIBAEMOI CTaHAAPTHOM
namsatu I1K; Ha coBpeMeHHBIX KoMIbIOTEpax ¢ npoueccopamu 80386 u BbIlIe aAPECHOE POCTPAHCTBO
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cocraBisger 4 ['Gaiir, omnako B TypOo Ilackame HET CpencTB, MOIJIEPKHUBAIOIIUX padoTy C
JOTIOJTHUTEIBHON NaMsThIO; MpH Hcnoib3oBaHuu cpensl Borland Pascal with Objects 7.0 Takas
BO3MOKHOCTh mMeeTcs). g aapecarmum B mpexenax 1 MoOaiita Hy)xHO 20 JBOWYHBIX pa3psiioB,
KOTOpBIE MOJYYalOTCs U3 ABYX IIECTHAIATUPA3PSAIHBIX CIOB (CETMEHTa U CMEIICHUS) CIEAYIOIUM
00pa3oM: COJEpKUMOE CerMEHTa CMEIAETCs BIEBO Ha 4 pa3psiia, 0CBOOOIUBIINECS IIPABbIE PA3PsibI
3aIOJIHSIOTCS HYJISIMH, PE3YyNIbTaT CKIIAABIBACTCS C COACP)KUMBIM CMETIICHHSL.

1.10. Jlexkuus Ne 26, 27, 28 (6 uacoB)

Tema: «'paduueckas cpena pazpaboTKI»

1.10.1. BonpochI JTeKIHH:

1) CriocoObI KOHCTPYHUPOBAHUS IIPOTPAMM.

2) MoaynbpHbIE IPOTrpamMMBbl.

1.10.2. KpaTkoe coaepkaHue BONPOCOB:

Kackaanas momeb.

OCHOBHOM XapaKTEpUCTUKOM KaCKaTHON MOJIENH SBIsIETCS pa3OMeHne Bce pa3paboTKu Ha
3Tarnbl, IPUYEM MEePeXo] ¢ OJHOTO ATara Ha CAEAYIOUIUN IPOUCXOIUT TOJIBKO MOCIE TOro, Kak Oyner
MOJTHOCTHIO 3aBepiiieHa paboTa Ha TekyieM (puc. 1). Kaxapiid sTam 3aBepiiaeTcsi BRIITYCKOM MOJTHOTO
KOMIUIEKTA JIOKYMEHTAIINH, IOCTaTOYHOH JUTS TOTO, YTOOBI pa3paboTKa MorJia ObITh ITPOI0JDKEHA
Jpyroi KoMaHa0# pa3pabOTUHKOB.

IToJsi0kUTEIbHBIE CTOPOHBI IPUMEHEHHS KaCKaJHOTO MOAX0/1a 3aKII0YA0TCS B CIIEAYIONIEM:

Ha Ka)JIoM dTare GopMHUpYyeTCs 3aKOHYCHHBINH HA0Op MIPOEKTHOM JIOKyMEHTAITHH,
OTBEUAIONTUH KPUTEPHUSAM TIOJTHOTHI H COTJIACOBAHHOCTH,

BBITIOJTHSIEMBIC B JIOTUYHOH ITOCIIEIOBATEIILHOCTH TAIBI pabOT MO3BOJISIOT TNIAHUPOBATH CPOKH
3aBepUIEHUS BCeX pabOT U COOTBETCTBYIOILUE 3aTPATHI.

Kackamasiit moixo 1 Xopoio 3apekoMenioBai cedst mpu noctpoenuu [1C, st KOTOPBIX B
caMOM HayJaJie pa3padOTKH MOKHO JOCTaTOYHO TOYHO U TOJHO CHOPMYIUPOBaTh BCe TpeOOBaHMUS, C
TeM YTOOBI IPEOCTaBUTH pa3paboTUrKaM CBOOOy peaan30BaTh X KaK MOXHO JIy4llle C TEXHUUYECKOU
TOYKH 3peHUs. B 3Ty KaTeropuio nomnajgaroT ClI0KHbIE pacUeTHbIE CUCTEMbI, CUCTEMBI PEaIbHOTO
BpEMEHH U JIpyrue noaoonsle 3a1aun. OHaKo, B MPOIIecce UCIOIB30BaHuUs ATOTO MO AX0/1a
0OHapYKUJICS PsIZl €ro HEeAOCTAaTKOB, BHI3BAHHBIX MPEK/IE BCETO TEM, YTO PEalIbHBIN Mpoliecc CO3AaHus
ITO HuKOra NOJHOCTHIO HE YKJIAABIBAJICSA B TAKYIO JKECTKYIO cxemy. B mpouecce coznanus [10
MIOCTOSIHHO BO3HHKaJIa OTPEOHOCTH B BO3BPATE K MPEAbIAYILUM dTaraM U YTOUYHEHUH UITN
IepecMoTpe paHee MPUHATHIX pelieHuil. B pesynbTare peanbHblil npouecce co3aanus [10 nmpunuman

cnenyrouuid Bua (puc. 2.):

Puc. 1. - Kackaguag cxema

Pucynox 2. - PeanbHblii iporiecc pa3paboTKH
OCHOBHBIM HEJOCTATKOM KAacKaJHOTO NOJIXO0Ja SBJISETCS CYLIECTBEHHOE 3aIla3/IbIBaHUE C
MOJIy4€HUEM pe3yibTaToB. CorilacoBaHUE PE3yIbTaTOB C MOJIb30BATEISAMH IIPOU3BOIUTCS TOJIBKO B
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TOUKaX, IUIAHUPYEMBIX ITOCIIE 3aBEPILICHHS KaXKA0T0 3Tana padot, TpedoBanus k [1C «3aMOpOKEHBD» B
BUJIC TEXHUYECKOTO 33/IaHUS Ha BCE BpeMs ee co3anus. Takum o0pa3om, MOIb30BaTENIN MOTYT BHECTH
CBOU 3aMEYaHUs TOJBKO IOCIE TOr0, KaK paboTa HaJl CUCTEMOI OyZleT MOJHOCThIO 3aBepiieHa. B
cllyyae HETOYHOTO U3JI0KECHUs TPEOOBaHMI MIIM MX U3MEHEHUS B T€UEHHE JITUTEIHLHOTO TIepruoaa
coznanus 110, nonap30BaTeNy MOIy4ar0T CUCTEMY, HE YAOBIETBOPSIOLIYIO UX TOTpeOHOCTIM. Moenu
(kax pyHKIIMOHAIBHBIE, TaK M HH(OPMAIIMOHHBIE) aBTOMATU3UPYEMOTO 00BEKTa MOTYT YCTapeTh
OJTHOBPEMEHHO C X yTBEPKICHUEM.

1.11. Jlexmus Ne 29, 30, 31 (6 yacoB)
Tema: «BusyansHoe MpoeKTHpoBaHue rpadudeckoro uHTEpdercar
1.11.1. Bonpochl J1eKuMH:
1) TloHsTHE NPABUIIBHOM TPOTPAMMBI.
2) HanexHOCTh MPOrpaMMHOTO CPEJICTBA.
1.11.2. KpaTkoe coaepxaHue BOIPOCOB:
IlonsiTHe NPaBUJIBHOM NPOrPaMMBbI.

[lon «mporpaMmoii» dYacTO TOHMMAIOT MPAaBWIBHYIO TIPOTpaMMy, T.e. TPOTpaMMmy, He
cozepxanryto omuook. OHAKO, TIOHATHE OIIHUOKH B MPOTPaMMe TPAKTYeTCs B cpejie TPOrpaMMHUCTOB
HeoaHo3HayHO. CornacHo Maifepcy OyzneM cuuTaTh, YTO B IpOrpaMMe UMEEeTCsl ouiubKa, eciii oHa He
BBITIOJIHSET TOTO, YTO PA3yMHO 0KHJIATh OT Hee Mojb30BaTeNto. «Pa3zyMHOe 0KHIaHue MoIb30BaTeNs
dbopmMupyeTcsi Ha OCHOBAaHWHW JOKYMEHTAIMW IO MPHUMEHEHHWIO 3TOH mporpammbl. ClemoBaTenbHO,
MOHATHE OMMOKH B IMPOrpaMMe SBJISICTCS cyliecTBeHHO He (opmansHbiM. B TIC mporpammbl u
JOKYMEHTAIMsl B3aWMHO YBSI3aHBI, OOpa3ylOT HEKOTOPYK IEJIOCTHOCTh. [lodsTOMy mpaBuibHEE
roBopuTh 00 ombke He B mporpamme, a B I[IC B nenom: Oyzaem cuutath, uyto B [IC nmeercs owubka
(software error), eciiu OHO HE BBINOJHACT TOTrO, YTO Pa3yMHO OXKHJIATh OT HErO MOJIb30BaTe0. B
YaCTHOCTH, Pa3HOBHIHOCTHIO omMOKHu B [IC sBIsieTCcs HECOTIacOBaHHOCTh My mporpammamu [1C
1 IOKYMEHTAIUEeH 10 UX MPUMEHEHUIO. Bhiensercss B OTAeIbHOE MOHATUE YaCTHBIN CITydaid OIHOKH
B [IC, xorma mporpamMmmMa HE COOTBETCTBYET CBOeH (DYHKIIMOHAIBbHOW crnerudukanu (ONMUCAHUIO,
paspabaTeiBaeMOMY Ha 3TaIe, IPeIIIeCTBYIONIEMY HEOCPEICTBEHHOMY NporpaMMupoBanuio). Takas
omuOKa B yKa3aHHOW paboTe Ha3bBaeTcs Odegekmom npoepammel. OTHAKO BBIACICHHUE TaKOW
Pa3HOBUIHOCTH OLIMOKU B OTIENbHOE MOHSITHE BPSJ JIM OMNPABIAHHO, TaK KaK MPUYMHON OIIMOKU
MOXKET 0Ka3aTbCs cama (pyHKIHOHAIbHAs crienu(uKalus, a He Iporpamma.

Tak kak 3aganue Ha IIC 00bryHO Qopmynupyercs He GopManbHO, a TAaKKe H3-3a TOTO, YTO
nousatuss omubku B IIC He ¢QopmanuszoBaHo, TO Henb3s JoKa3aTh (OpMajabHBIMU METOJaMU
(marematnuecku) mnpaBunbHOCTh [IC. Henb3s mokazats npaBunbHOCTh [IC M TectupoBaHueM,
TECTUPOBAHHWE MOJKET JHIIb HpoaeMoHcTpupoBaTh Hanuuue B [IC ommOku. [lostomy mnousatue
npaBuwibHOM [IC HEKOHCTPYKTHBHO B TOM CMBICIIE, YTO MOCJIe OKOHYaHUs paboTel Haj cozpanueM [1C
MBI HE CMOKEM yOeAUThCA, YTO JOCTUTIIH LIEIH.

Hane:xHocTh MPOrpaMMHOTO CpeacTBA.

AnprepratuBoii npaBuibHoro IIC sBisercs naodescnoe TIC. Haoexcnocmeo (reliability) TIC —
3TO €ro CrocOoOHOCTh 0E30TKA3HO BBIMOJHATL ONpEACICHHBIE (QYHKIIMU NPU 3aJaHHBIX YCIOBHIX B
TEYEHHE 3aJIAHHOTO IE€PUOJa BPEMEHH C JIOCTATOYHO OOJBINON BEpOATHOCTHIO. IIpu 3TOM mOA
omkaszom B TIC TOHUMAIOT MpOsiBIIEHHE B HeMm ommOku. Takum oOpasom, Haaexuoe IIC He
UCKITIOYAeT HAIWYMS B HEM OMIMOOK — BaXHO JIMIINb, YTOOBI 3TH OIIMOKM HPU MPAKTHIECKOM
npumenenun 31oro [1C B 3aJaHHBIX YCIOBHUSIX MPOSBISUIACH JOCTATOYHO penko. Yoemutbes, uro I1C
00JialaeT TaKMM CBOWCTBOM MOXKHO IPHU €r0 HCIBITAHUM MYTEM TECTUPOBAHHUS, a TaKKe IpH
MPAaKTHYECKOM TpUMEHEHHH. TakuMm 00pa3oMm, (aKTHYECKH MBI MOXEM pa3pabaTbiBaTh JIHIIb
HaJICKHBIE, a He TpaBuiIbHbIe [1C.

I1C mosxeT 00MafaTh pa3IuYHON CTENEHBIO HaAeKHOCTH. Kak n3MepsaTh 3Ty creneHb? Tak ke
KaK B TEXHUKE, CTEIIEHb HAJEKHOCTH MOKHO XapaKTepHU30BaTh BEpOSATHOCTHIO paboThl IIC Ge3 oTkaza
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B TEUECHUE OIPE/EJIEHHOTO Inepuoja BpeMeHu. OnHako B cmily crnemuduueckux ocodbeHnocrent I1IC
OIIPENIETICHUE ITOU BEPOSITHOCTH HATAJIKUBAETCA HA P TPYIAHOCTEH 110 CPAaBHEHMIO C PELICHUEM ITOU
3a/1a4d B TEXHUKE.

IIpu ouenke crenenu HazaexHoctu IIC cienyer Takke ydUTHIBaTH IOCIEACTBUSA KaxKIOIO
orkaza. Hexortopsie ommOku B IIC Moryr BBI3BIBaTH JIHMIIb HEKOTOpbIE HEYA0OCTBAa TpPHU €ro
MPUMEHEHHH, TOT/Ia KaK JPyryue OMMUOKH MOTYT UMETh KaTacTpOo(pUUECKue MOCIEACTBHS, HAIPUMED,
yrpokarh uenoBeueckoil xu3Hu. Ilostromy nns ouenku HanexHoctu [IC mHOTAAa HMCHOIB3YHOT
JOIOJIHUTEIIbHBIE T0KA3aTEHU, YYUTHIBAIOIINE CTOUMOCTD (BpeA) AJIS M0JIb30BATENs KaXJI0T0 0TKAa3a.

1.12. Jlexkmus Ne 32, 33, 34 (6 yacoB)

Tema: «bubmuOTEKN BU3YyaTbHBIX KOMIIOHEHTOBY
1.12.1. Bonipocsl JieKUMH:

1) I'paduueckas cpena pa3pabOTKu

2) bubnuoTteka BU3yajabHBIX KOMIOHEHTOB Lazarus
1.12.2. KpaTkoe coaep:xaHue BOIIPOCOB:

I'padmueckas cpena pa3padboTku

Lazarus — OecrmiaTHas U cBoOoJHast rpaduueckas cpeaa pa3pabOTKH HPOrpaMMHOIO
obecrieuennss Ha si3bike Object Pascal mns xommunstopa Free Pascal Compiler (FPC), Taxxke
CBOOOJHOrO mporpaMMHoro obecrneueHus. O0a mpoayKTa pacrnpocTpaHstoTcs noj guneHzueidr GPL
(General Public License — yuusepcanvnas obwecmeennas auyensus GNU, Ywuusepcanvhas
obweoocmynnas auyensus GNU win Omxpwoimoe auyensuonnoe conauternue GNU).

Object Pascal (O6bektHbIi [lackanb) — sA3bIK MPOrpaMMHUPOBAHUs, pa3pabOTaHHBIH B (HpMe
Apple Computer B 1986 roay rpynnoii Jlappu Tecnepa, koTopslii KOHCyIbTUpOBalics ¢ Huxmaycom
Buptowm. [Ipounsomien ot 6osee paHHell 00beKTHO—OPUEHTUPOBAHHOM Bepcuu s3bika [lackars.

Lazarus sBnsgercs kpocruiarGopMeHHONW cpenoil pa3paboTKH, T.e. MO3BOJISIET CO3/1aBaTh
MpOrpaMMbl B TrpapUueckoM OKpPYKEHHUU, NPAKTUYECKH HEU3MEHHOM, JUIi IIMPOKOro Kiacca
onepanroHHbIX cucteMm: Linux, FreeBSD, Mac OS X, Microsoft Windows, Android. [{nst co3manus
WCIIOJHSAEMOM MPOTPaMMBl JIOCTAaTOYHO CHOBa COOpaTh €€ B COOTBETCTBYIONIEH OTEPAIMOHHON
cucteMe. SIBiseTcs MPaKTUYECKH €AMHCTBEHHOW MPOCTOM Cpenod pa3pabOTKH, B KOTOPOM MOYKHO
CO3/1aBaTh MPHUJIOKEHHUS TPOTPpaMMHUCTaM 3HAaKOMBIM ¢ Delphi.

Cpena pa3paboTku OazupyeTcs Ha OUOIMOTeKe BU3yalbHBIX KOMIOHEHTOB Lazarus Component
Library (LCL), koTopasi COIEpKUT TOCTATOYHOE YUCIO KOMIIOHEHT, MO3BOJISIONINX CO31aBaTh (POPMBI
IIpU MOMOIIM BHU3YyalIbHOTO MPOEKTUpOBaHUA Tpaduueckoro uHTepdeiica nmons3osatens (GUI, anrm.
graphical user interface).B Lazarus Takke BO3MOXHO pa3pabaThIBaTh KOHCOJIbHBIC MPHIOKCHHS U
TUHAMUYECKH ToArpykaembie oubnmuoreku: B Windows dynamic-link library, mnmn DLL; B OS X —
oubmuorexku dylib (dynamic shared library); B Linux —Oubmuorexku .so (shared object library).
Jlunamuueckrue OMOIMOTEKH UCIIONIB3YIOTCS ISl pa3pabOTKHU APYTHX MPOTrpamMM.

Budimnorexa BU3yajbHbIX KOMIIOHEHTOB

bubnuomexa suzyanvnvix komnonenmos(Visual Component Library, VCL) coaepkuT 60bIoe
KOJIMYECTBO KJIACCOB, MpEAHA3HAUEHHBIX s OBICTpO pa3zpaboTku mnpuinoxkenuil. bubinoreka
nanucana Ha Object Pascal. B VCL conepxaTcsi HeBH3yalbHbIE U BU3yallbHbIE 21 KOMIIOHEHTHI, a
TaK)Ke IPyrue KJIacChl, HayMHas ¢ abcTpakTHOro kiacca TODbject. Ilpu 3ToM BCe KOMITOHEHTBI
SIBJISTFOTCSI KJIACCAMU, HO HE BCE KJIACCHI SIBJIIIOTCS KOMIIOHEHTAMH.

Bce kmaccet VCL pacnosioxkeHbl Ha ONpEAeTICHHOM YpPOBHE HepapXuu U 00pa3yloT AepeBO
(Mepapxuio) Ki1accoB. 3HaHME MPOUCXOXKICHUS 00bEKTa OKa3blBAET 3HAUUTENIbHYIO MTOMOIIb MPH €ro
U3yYeHHM, TaK Kak IMOTOMOK HacjedyeT BcCe 3JIEMEHThl OoObeKkTa-pojauTens. Tak, eciau CBOHCTBO
caption mpuHanexut kinaccy 1CONtroi, To 3To CBO#CTBO OyIeT M y €ro MOTOMKOB, HApUMEp Y
kiaccoB TButton u TCheckBox 1 y KoMIOHEHTOB — KHONKH Button 1 He3aBUCUMOTo NepeKiIoyaTens
CneckBox coOTBETCTBEHHO.
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2. METOAUWYECKUE YKA3AHUSA
1O MPOBEJAEHUIO JTABOPATOPHBIX PABOT

2.1. JlaGopaTopHasi padora Nel, 2 (4 gaca).
Tema: «OcHOBHBIE 3Talnbl peleHus 3agad Ha O9BM».
2.1.1. Bonipocsl K 3aHATHIO:
1) OcHoBHbIE 3Tanbl penieHus 3aaa4 Ha OBM.
2.1.2. KpaTkoe onucaHue NPOBOAMMOIO 3aHATHS:
2.1.2.1. OTBeThI Ha BOIIPOCH CEMUHAPCKOTO (ITPAKTUYECKOTO) 3aHSTHS.
2.1.2.2. TIpoBeneHne TEKyIMIET0 KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHuss meKyujeco KOHmpoJis ycnesaemocmu
1. BriOepure nmpaBuiIbHYIO MOCIIEI0BATENBHOCTh 3TANOB pelIeHHs 3a1a4i Ha DBM
+ a) IloctanoBka 3anaun, AIroput™ 3agauu, biok-cxema, [Iporpamma
b) [locranoBka 3anaun, biok-cxema, Anroputm 3agauu, [Iporpamma
c¢) IlocranoBka 3anaum, Anroput™m 3anauu, [Iporpamma, biaok-cxema
d) Anroputwm 3amaun, [loctanoBka 3axaun, biok-cxema, I[Tporpamma
2. Kak o0o3HauaeTcs 0JI0K ycloBUE B OJIOK-CXeMe
+ a) pom0O
b) mapamrenorpamm
C) MPSAMOYTOJHHUK
d) smmumc
3. B uem BeIpakaeTcs MaCCOBOCTh aJlTOPUTMA
+ a) B ero MpUrOJHOCTH JUIsl PEUICHUS 3a/1a4H C JIFOOBIMHU CXOTHBIMH JTAHHBIMH
b) B ero MpUTOJHOCTH JUTSl PEHICHUST HECKOJIBKHX 3a/1a4 OTIPEACIICHHOTO Kilacca
C) B €ro 3allMCH Ha HECKOJIBKHX SI3bIKaX MIPOrpaMMHPOBAHUS
d) B pemieHHM OJHOM M TOM ke 3a]ja4l HECKOJIBKUMHU CITOCOOaMM

2.2. JIabopaTopHas padora Ne 3, 4, 5 (6 yacos).
Tema: « Ku3HEeHHBIN LUK TPOTPAMMBI.
2.2.1. Bonnpochl K 3aHATHIO:
1) JIpyXeCTBEHHOCTb MTPOTPaAMMBI.
2) JKu3HEeHHBIN ITUKJT TPOTPAMMBI.
2.2.2. KpaTkoe onucaHue MpoOBOJIMMOI0 3aHATHSA:
2.2.2.1. OTBeTHI Ha BOMPOCHI CEMHUHAPCKOTO (MPAKTHYECKOTO) 3aHSATHS.
2.2.2.2. IlpoBeieHrEe TEKYyIIEro KOHTPOJISI YCIIEBAEMOCTH
3aoanus ons nposedenus mexyujeco KOHmMpOoJs yCnesaemocmu
1. Kakoii noxos K pa3paboTKe MPOrpaMMHBIX CPEJICTB HA3bIBAIOT BOIONAHBIM
+ a) Ha Ka)xJOM 3Tare CO3Jar0TCs JOKYMEHTHI, HCIIOIb3yeMbI€ Ha MOCIIEIYIONIEM dTare
b) OwicTpas peanm3aiys paboyux BEPCHIA MPOTPaMMBbI
¢) ObicTpas peanu3zaiusi pabo4mx BepcUil MPorpaMmbl, B AajbHElIIeM pa3paboTka B paMKax
JPYroro mojaxoja
d) pa3pabotka (opmanbHBIX cHeHU(PHUKAUN U MpeBpalleHue B MPOTrPaMMbl IyTEM
KOPPEKTHBIX MTPeoOpa3oBaHui
2. Kaxko#t mogxoa K pa3pabOTKe MPOTPaAMMHBIX CPEJICTB MpenosiaraeT KOHCTPYHPOBAHUE
MPOrpPaMM U3 YK€ CYHIECTBYIOIIUX KOMIOHEHT
+ a) cOopoUYHOE MPOrPaMMHUPOBAHHE
b) BomomaaHbBIN TOIX0
C) HCCIEIOBATENhCKOE MPOTPAMMUPOBAHUE
d) mpoTtoTunupoBaHue
3. Kakue cramum >KM3HEHHOTO IUKIA MPOTPAMMHBIX CPEACTB Pa3lIWYarOT B BOJOMAJIHOM
MOAX0J1e
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+ a) pa3zpaboTka, IPOU3BOJICTBO MPOTPAMMHBIX U3JIENIUH, SKCIUTyaTaus
b) BHemIHee omucaHue, MPOU3BOJICTBO MPOTPAMMHBIX U3JICNINH, IPUMEH CHUE
¢) pa3paboTka, KOHCTPYHpPOBAHHE, SKCILTyaTalUs
d) KoHCTpyupoBaHUE, MPOU3BOJICTBO MPOTPAMMHBIX M3/ICIHUN, COPOBOXKICHUE

2.3. JlabopaTopHas padora Ne 6, 7, 8 (6 yacos).
Tema: «AIrOpUTMBI».
2.3.1. Bonipocsl K 3aHATHIO:
1) TlocranoBKa 3a/1a4u U CIICIU(PHUKAIUS IPOTPAMMBI.
2.3.2. KpaTkoe onucaHue NPOBOAMMOIO 3aHATHS:
2.3.2.1. OTBeTHI Ha BOIPOCH CEMUHAPCKOTO (IIPAKTHYECKOTO) 3aHSATHS.
2.3.2.2. TIpoBeneHne TEKYIIETro KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHus mexyuwjeco KOHmMpoJs yCnesaemocmu
1. Yro npexacraBuseT coboi OI0K-cxeMa alnropurMa
+ a) COBOKYIHOCTb FT€OMETPUYECKHUX QUTYp, COEAUHEHHBIX MEX1y COO0M
b) COBOKYNHOCTH aNrOpUTMOB, COEAMHEHHBIX MEX1y COO0M
C) COBOKYITHOCTh T€OMETPHUYECKHX (PHUTYpP, COETUHEHHBIX B OJHY
d) COBOKYMHOCTb IPSIMOYI'OJIbBHUKOB, COETUHEHHBIX MEXK Ty COO0M
. Kak o603nagaercs 010K ycioBue B OJIOK-CXeMe
+ a) poMm0O
b) mapamrenorpamm
C) MPSAMOYTOJHHUK
d) smmumc
3. B ugeM BbIpakaeTcsi MaCCOBOCTh AJITOPUTMA
+ a) B ero MpUTOJHOCTH JUIsl PEUICHUS 3a/1a4H C JIFOOBIMHU HCXOTHBIMH JTAHHBIMH
b) B ero mpUroJHOCTH [Vl PeLICHUs HECKOJBKHX 3a/1a4 OIPEIEICHHOTO Kiacca
C) B €0 3allMCH Ha HECKOJIBKHX SI3bIKaX MIPOrpaMMHPOBAHUS
d) B pemieHnM 0JHOM M TOM K€ 3a7]a4i HECKOJILKMMH CIIOCO0aMu

\S)

2.4. JIabopaTopHuas padora Ne 9, 10 (4 uaca).
Tema: «IIporpamma Ha sI3bIKE€ BBICOKOTO YPOBHSI.
2.4.1. Bonnpochl K 3aHATHIO:
1) TlocranoBKa 3a/1auu U CICHU(PUKAIHS TPOTPAMMBI.
2.4.2. KpaTkoe onucaHue MpoOBOJIMMOI0 3aHATHSA:
2.4.2.1. OTBeTHI Ha BOMPOCHI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHSI.
2.4.2.2. IlpoBeieHrE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH
3aoanus ona nposedenus mekyujeco KOHMpOJisl yCneeaemocmu
1. Ha nepBoM starne npoekTupoBaHusi IPOrpaMm
+1) pazpabaTbIBalOTCsl AITOPUTMBI, 3aJ]aBaeMble CIICITUPUKAIUIMU;
2) co3gaercs cucTeMa BBOJIA JIaHHBIX, BBIBOJIA PE3YJIbTATOB;
3) BeIOMpaeTcs MaTeMaTHYECKUI anmnapar, KOJAUPyeTCsl MPOrpaMMma;
4) hbopmupyetcs oOmiasi MOIYyIbHAsI CTPYKTYpa MPOTrPaMMBl.
2. OcHOBHOE PEUMYIIECTBO TpadUUecKOro pekuMma ajs uHTepderica moap30BaTeNs
+1) Xopo1as HarIsaIHOCTS;
2) 60mb110# BBIOOP LIPUGTOB;
3) pa3nuuHas IBETOBas raMMa,
4) BbICOKas pa3peliaoiias CiocOOHOCTb.
3. HaubGonpsmmii s¢dext npu ucnonp3oBaHus napaMmerpa-KOHCTAHTHI TOCTUTAeTCs TOT/A,
KOTrJa B IPOLEIypy MepeaaroTcs
+1) MaccuBBI ¥ 3aIUCH, T.K. OHU 3aHUMAIOT 3HAYUTEIHHYIO YacTh CTEKa;
2) IIVMHHBIE IEPEMEHHBIE LIEJ0r0 TUIA, KOTOPhIE 3aHUMAIOT BECh CTEK;
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3) NMEPCMECHHBIC BEIICCTBCHHOT'O TUIIA, IOCKOJIBKY 3TOT THUII 3aHUMACT 3HAYUTCIBHOC MCCTO B
aMSITH;
4) nepeMeHHbIE 1EJ0r0 TUIIA, T.K. YIIPOIIAeTCs Nepeaya 3HauYeHu .

2.5. JlaGopaTopHasi pagora Ne 11, 12, 13 (6 uacoB).
Tema: «IIpeacraBneHuss OCHOBHBIX CTPYKTYpP IPOrPaMMUPOBAHUSD.
2.5.1. Bonpockl K 3aHATHIO:
1) IIporpaMma Ha sSI3bIKE BEICOKOT'O YPOBHSI.
2) Tumbl JaHHBIX B A3BIKE BHICOKOTO YPOBHSI.
2.5.2. KpaTkoe onucaHue NpOBOAMMOIO 3aHATHS:
2.5.2.1. OTBeTHI Ha BOIPOCH CEMUHAPCKOTO (IIPAKTHYECKOTO) 3aHSTHS.
2.5.2.2. TlpoBeneHne TEKyIero KOHTPOJIs YCIIeBaeMOCTH
3aoanus ona nposedeHus mexyuwjeco KOHmMpoJs yCnesaemocmu
1. Kaxue si3bIKH Ha3bIBAIOT SI3bIKAMH ITPOTPAMMHPOBAHUS BHICOKOTO YPOBHS
+ a) UMHTUPYIOIIUE €CTECTBEHHBIE S3bIKU
b) umuTHpYyrOMMEe MaTUHHBINA KOJI
C) UMHTHPYIOIIUE aHTJIMUCKUH S3BIK
d) uMuUTHpYIOIIHE BEICOKOYPOBHEBBIH SI3BIK
2. Yro Takoe oneparop
+ a) ¢pasa s3pIKa, OJTHOZHAYHO OTPEACIISAIONIAsl TPAKTYEMBIH dTanm 00pabOTKH TaHHBIX
b) kmrO4YeBOE CIOBO fA3bIKA, OJHO3HAYHO OIpPENENSIollee TPAKTyeMbI 3Tanm o0paboTKu
TTAHHBIX
C) MOANPOrpaMMa, OJJHO3HAYHO OIpEeNeIsIIoNIas TPaKTyeMbIi 3Tar 00paboTKU JaHHbBIX
d) ums nepeMeHHON WK UACHTUPUKATOP IEPEMEHHON
3. Yro 03HayaeT WACHTU(PUKATOP SA3bIKA MPOrPaMMHUPOBAHUS
+ a) uMs mporpaMMHOTO OOBEKTa
b) mopsaKoBEIIt HOMEP MTPOTPAMMHOTO 0OBEKTa
C) MPUHIHUI PabOTHI MPOTPAMMHOTO 0OBEKTA
d) mpuHIMI padoThl GyHKIINH

2.6. JIabopaTopHas padora Ne 14, 15, 16 (6 uyacoB).
Tema: «CTpyKTypUpOBaHHBIN THUIT TAHHBIX.
2.6.1. Bonnpochl K 3aHATHIO:
1) OyHKIMKA U MATEMaTHYECKUE OIICPATOPBI.
2) Oneparopst WRITE u READ.
3) ©yukuuu 11t paboThl CO CTPOKOBBIMU MEPEMEHHBIMH.
2.6.2. KpaTkoe onucaHue mMpoBOJIMMOI0 3aHATHSA:
2.6.2.1. OTBeTHI Ha BOMPOCHI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHATHSI.
2.6.2.2. [IpoBeneHue TEKyIero KOHTPOJIs yCIIeBaeMOCTH
3aoanus ona npogederus mekyuje2o KOHMpOJis YyCnesaemocmu
1. Kakas nmocnenoBaTenbHOCTh ONepanuii mpecTaBieHa B HapyIIeHHH PUopuTeTa’?
1) BbI30B PYHKIIMU; A€TICHUE HALIETIO; CJIOKEHUE;
2) BbIpaXE€HUE, 3aKIIOUYEHHOE B CKOOKHU; BO3BEJICHUE B CTEIICHb;
3) ocTaToK OT JAeTICHUS HAlleNO; BHIYUTAHUE;
+4) neneHue Haleno; yMHOXKEHHE.
2. Kaxkune TiIsl JaHHBIX 3aHUMAIOT ITaMAThL MeHee 4 OaliT?
+1) Byte
+2) Boolean
+3) Integer
4) Single
5) Double
6) Long Integer

19



3. Kakass ¢yHKIus BO3BpallaeT 4MCIO, COJEpIKalleecs B CTPOKE String, Kak YMCIOBOE
3HaueHue?
+1) Val (String)

2) Str (number)

3) CStr (Boipaxenue)

4) Clnt (BsipaxxeHnue)

2.7. JlaGopaTopHasi pagora Ne 17, 18 (4 uaca).
Tema: «llonsTre 0OBbeKTa U Ki1accay.
2.7.1. Bonipocsl K 3aHATHIO:
1) Omneparop 6€3yciI0OBHOTO TIEpexoia.
2) Onepatop ycJIOBHOTO IEepexoa.
3) Jloruueckue onepaTopsl.
4) Tabnuipl UICTUHHOCTH.
5) Oneparop CASE.
2.7.2. KpaTkoe onucaHue NpPOBOANMOIo 3aHATHS:
2.7.2.1. OTBeTHI Ha BOIPOCH CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHS.
2.7.2.2. TIpoBeneHne TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
3a0anus 0na nposedenus mexKyueco KOHmMpOJis YCheeaemocmu
1. Kaxkoit u3 3HaK0B 0003Ha4aeT "He paBHO"
+ a) <>
b) ><
c) =>
d) <=
. Kakoe u3 cioB o6o3Havaer jporuueckoe "MJIN"
+ a) OR
b) XOR
c) AND
d) NOT
. Kaxoe u3 cioB 0003Hauaer norndeckoe uckinroyaromiee "MJIN"
+ a) XOR
b) OR
c) AND
d) NOT

\S)

[98)

2.8. JIabopaTopHuas padora Ne 19, 20, 21 (6 uyacoB).
Tema: «CBolicTBa 00BEKTOB, METOBI, COOBITHS .
2.8.1. Bonnpochl K 3aHATHIO:
1) Huxn FOR.
2) Hukn WHILE.
3) Hukn REPEAT...UNTIL.
4) OnHOMEpHBIE MaCCHUBHI.
5) IByMepHbIE MAaCCHUBBI.
2.8.2. KpaTkoe onucaHue mMpoBOJIMMOT0 3aHATHA:
2.8.2.1. OTBeTHI Ha BOIIPOCH CEMUHAPCKOTO (ITPAKTUYECKOTO) 3aHATHS.
2.8.2.2. TIpoBeneHne TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH
3aoanus ona npogedenus mekyuje2o KOHMpPOJis YCnesaemocmu
1. Kak mpaBUJIBHO YKa3bIBa€TCS UMS DIIEMEHTA JIBYyMEPHOTO MacCHBa
+ a) A[3,5]
b) A(3,5)
c) A[3.5]
d) A(3.5)
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2. Kak nmpaBunbsHO opopmisiercs onepatop mukia "FOR"
+ a) FOR nepemennas:= Hau.3Hau. TO koH.3Ha4. DO nporpaMmHblii 0J10K;
b) FOR nmepemennas:= Hau.3Ha4. TO KOH.3Ha4. IPOTrpaMMHBIH OJIOK;
¢) FOR nepemennas:= Hau.3Ha4. DO kon.3Ha4. TO nporpammublii 0J10K;
d) FOR nepemennas:= nau.31a4. TO DO koH.3Ha4. MpOrpaMMHBIi OJIOK;
3. Kax nmpaBuIbHO OTIMCHIBACTCS MACCHUB IEPEMEHHBIX
+ a) ums MaccuBa:array[MUH. HOMEp . . Makc. HoMep| of Tum;
b) ums maccuBa:array| MUH. HOMEp . . MAKC. HOMEP |:THIT;
¢) uMs MaccuBa:Tu of array[ MUH. HOMEp . . MaKc. HOMep|;
d) umsa mMaccuBa:array[MuH. HOMeEp , Makc. Homep| of Tu;

2.9. JIabopaTopHas padora Ne 22, 23, 24 (6 uyacoB).
Tema: «Mepapxus, Hacaen0BaHUE, TOTUMOPPUIMY.
2.9.1. Bonipocsl K 3aHATHIO:
1) OmmbOKu mpPOrpaMMHUPOBAHHS.
2) oMotk B cucTeMe mporpaMMHPOBAHHS.
3) KoMnusitopsl ¥ HHTEPIIPETATOPHI.
2.9.2. KpaTkoe onucaHue NPOBOAMMOIO 3aHATHS:
2.9.2.1. OTBeTHI Ha BOIPOCH CEMUHAPCKOTO (TIPAKTUIECKOTO) 3aHSTHS.
2.9.2.2. TIpoBeneHne TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
3a0anus ona nposedenus mexKyuweco KOHMpPOJs yCnesaemocmu
1. [lepemenHble, 0ObSIBIIEHHBIE BHYTPU IPOLEAYPHI WK (DYHKIIUH, HA3bIBAIOTCS
+1) noxanbHBIMU;
2) mpoueaypHbIMU;
3) yaCTHBIMH;
4) BHYTpECHHUMH.
2. [lepemeHnHas B mporpaMMHUPOBAHUM MTOJTHOCTBIO XapaKTEPU3yeTCs:
1) umenewm;
+2) uMeHeM, 3HaU€HUEM U TUIIOM;
3) UMEHEM | THUIIOM;
4) UMEHEM U 3HAYCHUEM;
5) 3HaYCHHUEM.
3. UTto Takoe CHHTAKCHC fA3bIKa POTrPAMMHUPOBAHUS
+ a) cucrema npaBuil, ONPEACISIIOIUX JOIMYCTUMbIE KOHCTPYKIMH A3bIKa IPOIPaMMHUPOBAHUS
n3 OykB andabuta
b) cucrema npaBui, ONpeAEIAIOINX JOMYCTUMbIE KOHCTPYKIIMHU S3bIKa IPOTPAMMUPOBAHUS
U3 aHIIMHCKUX OyKB
C) cucTeMa IIpaBul, ONPEAEISIIOIIUX JOITYCTUMbIE KITFOUEBbIE CI0BA
d) cucrema npaBuil, ONPENENIAIOUINX TOIMYCTUMbIE UMEHA ITePEMEHHbIX

2.10. JIaGopaTopuasi padora Ne 25, 26, 27 (6 yacos).

Tema: «['paduyeckas cpena pa3pabOTKm».

2.10.1. Bonpochl K 3aHSITHIO:

1) TToamporpamMmel.

2) PexypcHUBHBIE aTOPUTMBI.

2.10.2. KpaTkoe onucanue NpoBOAUMOIO0 3aHATHS:

2.10.2.1. OTBeTHI Ha BOIIPOCHI CEMUHAPCKOTO (MTPAKTUYECKOT0) 3aHATHUS.

2.10.2.2. IlpoBeeHNe TEKYLIETO KOHTPOJIS YCIEBAEMOCTH

3aoanus 0na nposedenus mexyuje2o KOHMpOs yCnesaemMocmu

1. CrnenuanbHeIM  00pa3oM OQOpMIICHHBIM OJOK MHPOrpaMMHOTO KOJa, KOTOPBIH
BBITOJIHSET ICHCTBHS B IIpeZiesiaX CBOEro OJI0Ka M BO3BpAIlaeT 3HAUEHHE - 3TO
OTBET: ®ynkuus
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OTBET: ¢pynkuus

2. NMeHoBaHHas 4acTh KOJQA, BBINOJIHSIONIAS OIpPENEICHHbIE NEHCTBHUSA: BBIBOJ TEKCTa,
BBITIOJTHEHUE apHU(PMETHIECKUX JCHCTBUH, TPOUTPBIBaHUE BUEO(DparMeHTa — 3To

OTBET: Ilpouenypa

OTBET: npouenypa

3. Omneparop, KOTOpPbI OOBSABIAET IVIOOATBHYIO NEPEMEHHYI0 Ha YPOBHE IIPOEKTa,
KOTOpasi JOCTYITHA JJIsl BCEX €ro0 MOJIYJIEH.

OTBET: Public

2.11. Jla6oparopHasi padora Ne 28, 29, 30 (6 uacos).
Tema: «BusyanpHoe NpoeKTUPOBAaHUE rpaPUUECKOro HHTEpdericar.
2.11.1. Bonpochl K 3aHATHIO:
1) HaxosxaeHue MaKCUMaJIbHOTO M MUHUMAITBHOTO 3JIEMEHTa MaCcCHBA.
2) PamxupoBaHue MacCHBOB.
2.11.2. KpaTkoe onucanue poBOIUMOI0 3aHATHS:
2.11.2.1. OTBeTHI Ha BOIPOCH CEMHHAPCKOTO (ITPAKTHYECKOTO) 3aHATHSI.
2.11.2.2. IlpoBeneHNEe TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHus mexyuwjeco KOHmMpOoJis yCnesaemocmu
1. B xakoMm BHJIe COPTHUPOBKM MACCHBOB 3JIEMEHTHI MOMAPHO CPAaBHHUBAIOTCSI C COCEAHUMU U
IIpU HEOOXOIMMOCTH MEHSAIOTCS MECTaMU
+ a) Ily3sIppKOBasi COpPTHPOBKA
b) Knaccuueckas coptupoBka
¢) CopTupoBKa BKIIOUYEHUSIMH
d) Beictpas coptupoBka
2. B KakoMm BUJI€ COPTUPOBKH MAaCCUBOB HAXOUTCSI MUHUMAaJIbHBIA WJIM MaKCUMaJIbHbBIN
AJIEMEHT U TIEPeCcTaByIsIeTCs Ha IEPBOE MECTO
+ a) Kiaccuueckast coprupoBka
b) Ily3pippKOBasi COpTUPOBKA
c) CoptupoBKa BKIIOYEHUSIMU
d) beicTpas coptupoBka
3. B kakoM BHJie COPTUPOBKH MacCCHBOB MPOUCXOIUT pa3/iejIeHHe MacCuBa Ha
OTCOPTUPOBAHHYIO M HEOTCOPTUPOBAHHYIO YACTH
+ a) CopTHpoBKa BKIIOYCHUSIMU
b) Ily3bippKOBasi COPTUPOBKA
¢) Knaccuueckas coptupoBka
d) beicTpas copTupoBka

2.12. JlaGoparopuasi padora Ne 31, 32, 33 (6 uacos).
Tema: «buOIMOTEKN BU3yaIbHBIX KOMIIOHECHTOB.
2.12.1. Bonpochl K 3aHSITHIO:
1) CriocoObl KOHCTPYHUPOBAHHUS IPOTPAMM.
2) Moay/ibHBIEC TTPOTPaMMBI.
2.12.2. KpaTkoe onucanue NpoBOIHMOI0 3aHSITHSI:
2.12.2.1. OTBeTHI Ha BONPOCHI CEMUHAPCKOTO (ITPAKTUYCCKOTO) 3aHITHSI.
2.12.2.2. IlpoBenieHNEe TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
3a0anus 0ns nposedenus mekyueco KOHmMpOJisk YCnesaemocmu
1. IMonxox k pa3paboTke MPOrPaMMHOTO KOMILIEKCa, IpU KOTOPOM OH pa3OuBaeTcs Ha
IIpOrpaMMHbIE MOJIYJIH (ITPOTpaMMBbl), 00pa3yrole MHOTOYPOBHEBYIO CTPYKTYpY, - 3TO
+1) HECXOIAMIas pa3paboTKa;
2) CTpYKTypHOE IIPOTpaMMHUPOBAHUE;
3) CKBO3HOI KOHTPOJIB;
4) MakeTHpOBaHUE.
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2. [IporpaMMHBIII KOMILIEKC - 3TO CII0KHAs MPOrpaMMa, COCTOSIIAs U3
+1) MHOrMX MOAyJEH U MO POrpamMM;
2) pa3IMuHBIX TEKCTOBBIX IIPOLIECCOPOB;
3) oBepIICHHBIX POLEAYD;
4) onepaTopoOB, peaIU3YIOIINX BEIYUCIECHUS Ha/l KOMIIJIEKCHBIMU YHCIIAMHU.
3. Cruib nporpaMMUpOBaHUS - 3TO
+1) Habop mpHUeMOB, IO3BOJISIFOIINX MOIYIHUTH JIETKO YUTAEMYIO, 3P(PEKTUBHYIO IPOTPAMMY;
2) cuHTaKcu4ecKasl poBepKa MporpaMmbl Ha HAJIMUKE OLINOOK;
3) ucnosap30BaHUE 0OBEKTHO-OPUEHTUPOBAHHOTO [TPOrPAMMUPOBAHMSI;
4) MaccoBOE HCIIOIb30BaHHE KOMMEHTAPUEB K KaXKIOMY OTIEPaTopy MPOrPaMMBI.
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