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1. KOHCHOEKT JEKIIUI

1.1. Jlekmusa Ne 1 (2 gaca)

Tema: «[lopssmok pa3pabOTKHM TpOrpaMMbl U KPUTEPHH  KAdueCcTBA  IPOTPAMMBI.
JIpy’KeCTBEHHOCTb MPOTPAMMBbI U KU3HEHHBIHN LIUKJI TPOrPaMMBbI»

1.1.1. Bonpocsl JieKIUM:

1) [Topsimok pa3paboOTKH MPOTPAMMBEI.

2) Kpurtepuu kauecTBa NporpamMmsl.

3) Jdpy>XeCTBEHHOCTbh MPOTPaMMBI.

4) )Ku3HeHHBIN [TUKIT TPOrPAMMBI.

1.1.2. KpaTkoe cojep:kaHue BONPOCOB.

1) [Topsimok pa3pabOTKH MIPOTPaMMBI.

[Ipu pa3paboTke mporpamMmbl (MPOTPAMMHOTO MOJYJISA) IEIECO00pa3sHO TMPHUACPKUBATHCS

CJIEYIOILErO MOPSAIKA:

M3ydeHHe U TPOBepKa Crenn (KA MPOrpaMMBbl, BEIOOD S3bIKA IPOTPAMMHUPOBAHHS,

BbIOOD aJIropUTMa U CTPYKTYPHI JaHHBIX;

nporpaMMHUpoOBaHue (KOJAUPOBAHUE);

nuUTM(OBKA TEKCTA,

IIPOBEPKA;

KOMITWJISILIMS.

IlepBblif mwar pa3pabOTKH OPOrpaMMbl B 3HAYUTEIbHOMN CTETIEHU MPECTaBIsIeT cO00M CMEXHBIN
KOHTPOJIb CTPYKTYpPBHI NPOTPaMMbl CHHU3Y: H3y4das CHEIH(PHUKAINIO MOAYJS, pa3pabOTUMK IOJKEH
yOeIUThCS, 4TO OHA €My MOHATHA M JI0CTaTOYHA JUIsl pa3pabOTKH 3TOro Moayis. B 3aBepiienun storo
mara BbIOMpAETCsl SI3bIK MPOTPAMMUPOBAHMS:  XOTS S3bIK NPOTPAMMMPOBAHMSI MOXKET OBITh YK€
npenomnpenenes st Beero IIC, Bce xe B psae ciydaeB (eciM cUCTeMa MPOrpaMMHUPOBAHUS 3TO
JIOTTYCKAET) MOXKET OBITh BBIOpAH APYTroi sI3bIK, 00JIee MOIXOAIINN TSl pean3aiii JaAHHOTO MOTYJIst
(HampuMep, A3bIK acceMOIepa).

Ha Bropom mare pa3zpa®oTku nporpamMmbl HEOOXOIUMO BBISICHUTb, HE U3BECTHBI JIU YK€ Kakue-
a100 anropuUTMbI Ui pEIleHUs MOCTAaBICHHOM M WM Onu3koil kK Hell 3amaun. W ecnm Haiinercs
MOAXOJSAUINM aNropuT™M, TO 1€1€cO000pa3HO MM BOCIOJb30BaThCSA. BBIOOp MOAXOASIIUX CTPYKTYP
JAHHBIX, KOTOpbIE OyIyT HCIOJNB30BaThCS IMPH BBIIOJHEHUH MpOrpaMMol cBoux (yHKIMHA, B
3HAYUTENIbHON CTENEeHU MpeAoIpeaesseT JOTUKY M KaueCTBEHHBbIE IOKa3zaTelau pa3pabaThiBaeMOro
IIPOrPaMMHOT0 MOJYJIS, [IO9TOMY €T0 CIEAYET pacCMaTpUBATh KaK BECbMa OTBETCTBEHHOE PELICHHUE.

Ha tperbem 1miare ocymiecTBiseTcss IMOCTPOEHHE TEKCTa MOAYNIsS Ha BBHIODAHHOM SI3bIKE
nporpaMMupoBaHusi. OOuiie BCEBO3MOXKHBIX JIeTallel, KOTOpbIE MOJDKHBI OBITh YYTEHBI IpU
peainzanuyu (QYHKIMHA, YKa3aHHBIX B CHEIU(PHUKAUU MOJIYJS, JETKO MOTYT MPUBECTU K CO3/IaHUIO
BEChbMa 3aIllyTaHHOT'O TEKCTa, COEPIKAIIEr0 Maccy OMMOOK M HETOUHOCTEH. McKkaTh OMMOKU B TaKOM
MOJlyJIe U BHOCUTh B HEro TpeOyeMble U3MEHEHHUs MOXET OKa3aThCs BeCbMa TPYAOEMKOH 3aaaueil.
IloaTomy BecpMa BaXHO JUISI IIOCTPOCHMSI TEKCTAa MOAYJS IOJIb30BAThCA TEXHOJIOTHYECKU
00OCHOBAaHHOHM W MpPakTHYECKH MPOBEPEHHON IUCHMILIMHOW MporpamMmupoBaHus. BmepBble Ha 3TO
obpatui BHUMaHue /[leiikctpa, chopmynupoBaB 1 000CHOBaB OCHOBHBIE NMPHUHIIMIIBI CTPYKTYPHOTO
nporpaMMmupoBanus. Ha 3Tux mpuHnumax 0a3upyroTcss MHOTHE JUCIHUILIMHBI IPOrpaMMUPOBAHMS,
LIMPOKO MPUMEHSEMBIE Ha MIPAKTUKE.

Crnenyrouuii mar pa3pabOTKU MOJYJIS CBsI3aH C MPUBEIEHUEM TEKCTa MOJYJS K 3aBEPLIICHHOMY
BUIY B COOTBETCTBMM co crneuupukanueii kauectsa IIC. Ilpm mnporpaMMupoBaHHH MO
pa3paboTYMK OCHOBHOE BHUMAHHE YIENSET MPABHJIBHOCTH peanu3anuu (QyHKIMA MOAYIs, OCTaBIIS
HE0OpaOOTaHHBIMM KOMMEHTapUU U JIOIYCKash HEKOTOpble HapylIeHUs TpeOOBaHUU K CTHIIIO
nporpammsbl. Ilpy nummdoBke TEKCTa MOAYNS OH JOJDKEH OTPEAAaKTHPOBAaTh MMEIOIIMECS B TEKCTE
KOMMEHTapUU M, BO3MOXKHO, BKIIIOUUTH B HETO JIOMOJHHUTEIbHbIE KOMMEHTAPUHU C IIENIBI0 00ECIIeUnTh



TpeOyeMble TPUMHUTHBBI KauecTBa. C 3TOHM Ke IENbi0 MPOM3BOIUTCS PEIAKTUPOBAHME TEKCTa
IIPOrpaMMbl JUIsl BBIIOJIHEHUS] CTUIMCTUUECKUX TPeOOBaHUIA.

[lar mpoBepkH MOAYJIS MIPEICTABISAET COO0I pyuHYIO MPOBEPKY BHYTPEHHEW JTOTMKH MOAYJIS 10
Hayasa ero OTJIaAKH (MCIOIb3YIOLIeH BBINOJIHEHUE €r0 Ha KOMIIBIOTEPE).

[Mocnenuuii mar pa3zpabOTKH MOIYJs O3HAYAaeT 3aBEPIIEHUE MPOBEPKU MOIYIS (C MOMOIIBIO
KOMIIWJIATOPA) U NIEPEX0/] K MPOLECCY OTIATKU MOIYJISL.

2) Kputepuu kadecTBa mporpamMmmel.

Kaxnoe IIC 10MmKHO BBINOMHATH ONpEENCHHbIE (DYHKIUH, T.€. JelaTh TO, YTO 3aJyMaHO.
Xopomee IIC pomkHO 00namaTh eIme WENbIM pPSJAOM CBOKMCTB, TMO3BOJSIONIAM YCIICITHO €Tro
UCIOJIb30BaTh B TEUEHUH JUIMTEIBHOIO NMEPHOAA, T.€. 001a1aTh OIPEJeIeHHbBIM KauecTBOM. Kauecmeo
(quality) TIC — 3T0 COBOKYIHOCTB €r0 YepPT U XapaKTEPUCTHK, KOTOPBIC BIUSIOT HAa €ro ClIOCOOHOCTD
YIIOBJIETBOPSATH 3aJlaHHbIC TOTPEOHOCTH I0JIb30BaTeNe. ITO He o3HauaeT, 4To pasHble [IC nomKHBI
o0nagatb OAHOM M TOW € COBOKYITHOCTBIO TaKUX CBOWCTB B HMX HAaWBBICHICH CTENEHH. DTOMY
IPEMATCTBYET TOT (akT, yTo mosbliieHHe kadecTBa IIC mo ogHOMY M3 TakUX CBOMCTB 4acTO MOXKET
OBITh TOCTUTHYTO JIUIIb IIEHOM M3MEHEHUS] CTOMMOCTH, CPOKOB 3aBEPILICHHS pa3pabOTKH U CHUKCHUS
kayectBa 3Toro I1C no npyrum ero coiictBaMm. KauectBo I1IC siBnsieTcs y1oBIE€TBOPUTENbHBIM, KOTAA
OHO 00JamaeT yKa3aHHBIMH CBOWCTBaMH B TaKOW CTEIEHHW, YTOOBI TapaHTHPOBATH YCIEIIHOE ero
HCIOJIb30BAHUE.

CoBokynHocTth cBoiicTB IIC, koropas o00pa3yeT yIOBIETBOPUTEIbHOE MJi I0Jb30BaTENs
kayectBo [1C, 3aBUCUT OT ycloBMii U XapakTepa skciutyarauuu 3toro I1C, T.e. oT mo3unuu, ¢ KOTOpoi
JOJDKHO paccMmarpuBaThest kauecTBo 3toro I1C. [loatomy npu onucanuu kauectsa I1C, npexne Beero,
JOJDKHBL  ObITh (hpukcupoBaHbl kpumepuu otd6opa Tpedyembix cBoiictB [IC. B Hacrosiee Bpems
kpumepusimu kawecmea I1C (criteria of software quality) npunsiTo cunTath:

*  (DYHKIIMOHATBLHOCTb,

*  HaJeXKHOCTbD,

*  JIerKOCTh IPUMEHEHMUS,
* 3¢ (}eKTUBHOCTD,

*  COMPOBOXKIAEMOCTH,

*  MOOWJIBHOCTB.

3) Apy’XeCTBEeHHOCTh IMPOTPAMMEI.

JlerkocTh MPUMEHEHHS IPOTPAMMBI, B 3HAYUTEIILHOMW CTETICHH, ONPEACIISETCS COCTAaBOM U
Ka4eCTBOM I10JIb30BATEILCKOM JOKYMEHTAIIMH, @ TAK)KE HEKOTOPBIMU CBOMCTBAMH, PEATU3YEMbIMH
nporpaMMHbIM IyTeM. ClieyeT oOpaTuTh BHUMAaHUE HA IIMPOKO MCIIOB3yEeMbIi B HACTOSIIEE
BpeMsI 1101X0] HH(OPMHUPOBAHHUS TIOJIH30BATENSI B HHTEPAKTHBHOM peXHUME (B IpoIecce
npumMeHenus nporpamm [1C). Takoe nHGOpMUPOBaHKE BO MHOTHX CIydasiX OKa3bIBaeTCsl Oojiee
YIOOHBIM TS TIOJIB30BATENIS, YEM C ITOMOIIBI0 ABTOHOMHOM TOKYMEHTAIIUH, TaK KaK MO3BOJISIET
MOJIb30BATENI0 0€3 KaKOro-JTHM00 MOMCKA BBI3bIBATH HEOOXOIUMYIO HH(POPMAIIUIO 33 CUET
HCIIOJIb30BAHUS KOHTEKCTA €€ BhI30Ba. Tako# moaxo ] K HHOOPMHUPOBAHHIO MOJIB30BATEIS SIBIIACTCS
BEChMa MEPCIIEKTUBHBIM.

[IporpamMMHbIM TiyTeM peanusyiorcss Takue kadectBa I[IC kak kommyHnuxabenbHocms,
yemouiyugocms U 3awuujenrocms. KoMMYyHHKaOEIbHOCTh 00€CIeunBaeTcs COOTBETCTBYIOIIEH
peannzanuei 00padOTKN UCKITIOYUTENBHBIX CUTYAlMH U CO3/IaHUEM TOIXOASIIEr0 MOJIb30BATEIHCKOTO
uHTepdeiica.

Tlonvzoeamenvcxuti unmepghetic MPENCTABIAET CPEACTBO B3aMMOICUCTBHS TTosib3oBaTess ¢ [1C.
IIpu pa3paboTke MOIB30BATEILCKOIO HHTEp(eiica ciaenyer YYuThIBaTh MOTPEOHOCTH, OMBIT U
CHOCOOHOCTH MOoJb30BaTensd. [103ToMy MOTeHIMANbHBIE MOJB30BATENN JOJKHBI ObITh BOBJICUYEHBI B
nporiecc pa3paboTku Takoro uHTepdeiica. bompimoit agdexT 31ech naer ero npororunuposanue. [Ipu
3TOM TOJIb30BATENN JOKHBI MOMYYUTh TOCTYH K MPOTOTHUIIAM IOJIB30BaTEIbCKOT0 HHTEpdeiica, a ux
OLIEHKa pa3JIM4YHbIX BO3MOYKHOCTEH HMCIOJIb3YEMOI'O IPOTOTHUIA AOKHA CYHIECTBEHHO YYUTHIBATHCS
MIPU CO3JJaHNHM OKOHYATEIHLHOTO BapuaHTa MOJIb30BaTEeIbCKOTO HHTEp(eiica.



B cuny Gombmoro pasHooOpasusi mosb3oBateneii u BunoB IIC cymiecTByeT MHOXKECTBO
pasNMYHBIX  CTHJIEH I10JIb30BaTENIbCKUX  MHTep(deiicoB, mpu pa3pabOTKe KOTOPBIX  MOTYT
HCI0JIb30BaThCS Pa3Hble IPUHLIMIIBI U 110AX0/1bl. OJHAKO CIEAYIOLIUE Ba)KHEUIINE IPUHIUIIBI CIIEYET
co0Jro1aTh Beerja:

o MOJIb30BATEIbCKU HMHTEp(denc nomkeH Oa3upoBaTbcs HAa TEPMHHAX U TOHATHUSX,
3HAKOMBIX ITOJIb30BATEITIO;

o MOJIb30BATEILCKUI HHTEP(EIiC TOKEH ObITh €IMHOOOPA3HBIM;

o MOJIb30BATEIbCKU HMHTEp(ENHC JODKEH TO3BOJIATH  IIOJIB30BATENI0  HCHPABIATH
COOCTBEHHBIE OLINOKH;

o MOJBb30BATEIbCKUN  MHTEpPEHC JOKEH MO3BOJIATH IOJMyYEHHE I10JIb30BAaTENIEeM

CIpaBOYHOM WH(OpPMAIMU: KaK 10 €ro 3ampocy, Tak U renepupyemoi I1C.
B Hacrosimiee BpeMst MUPOKO pacpOCTpaHEHBI KOMAaHIHBIC U TpadUIeCcKUe T0JIb30BaATEIbCKUE
UHTEPEHCHI.

4) Y)Ku3HeHHBIN ITUKIT IPOTPAMMBI.

[on orcusnennvim yuxnom T1C (software life cycle) nonumaror Bech nepuoj ero pa3paboTKU U
IKCIUTyaTanuy (UCIIOJIb30BaHMs), HAYMHAsS OT MOMEHTAa BO3HUKHOBEHHUs 3ambiciia [IC U koHuas
IpeKpalieHueM BCeX BUAOB €r0 HCIOJIb30BaHM. JKM3HEHHBIN UKI OXBATHIBAET TOBOJIBHO CIIOXKHBIN
npoiiecc co3nanus u ucnoib3zopanus [1C (software process). DTot mpoiecc MOKeT ObITh OPraHU30BaH
Mo-pasHoMy Juis pasHeix kiaccoB [IC W B 3aBHCHMOCTH OT  OCOOEHHOCTEH KOJUIEKTHBA
pa3pabOTUHKOB.

B mHacrosimee Bpemsi MOXXKHO BBIIEIHTH 5 OCHOBHBIX IOAXOJIOB K OpPraHM3alldH Ipolecca
cosnanus 1 ucrosnb3oBanus [1C.

e Bogonaausiii moaxoa. [lpu takom noaxoxae paspaborka IIC cocrout u3 nemouku stanoB. Ha
KaXX/IOM dTale CO3[a0TCs TIOKYMEHTHI, HCIIOJIb3yeMble Ha IMOCIeAyIoleM dTare. B ncxomanom
nokymeHTe ¢ukcupyrorcs TpedoBanus k [1C. B koHIe 3TON HENOYKH CO3Jar0TCS MPOTrPaMMBl,
Briroyaemsie B [1C.

e llccrnenoBarenbckoe MporpaMMUpOBaHKe. DTOT MOAXO]] MPeAroiaraeT ObICTPYIO (HACKOIBKO 3TO
BO3MOJKHO) peanu3anuio pabounx Bepcuil mporpamm [IC, BBIMONHAIOMUX JHIIE B TEPBOM
npubmmxennn Tpedyemblie Gyrkimun. [locie skcepuMeHTaIbHOTO MPUMEHEHHUS PEATH30BaHHBIX
IporpaMM MPOU3BOAMTCA UX MOAM(DUKALUSA ¢ LENblo chenaTb MX Oosee MOJE3HbIMU IS
moJib30Baresel. DToT mpolecc moBTopsercs 1o Tex mnop, noka IIC He Oyaer mocTaTrodyHo
npuemMiieMo A mojib3oBareneil. Takoil MoaXoJ MPUMEHsUICS Ha pPaHHUX JTamax pa3BUTHUS
MIPOTPaMMHUPOBAHUS, KOT/Ia TEXHOJIOTHH IPOTPAMMHUPOBAHUS HE TIPUIaBai OOJBIIOTO 3HAYCHHS
(ucmonb30BaNach MHTYUTUBHAS TeXHOJNOTHUs). B HacTosiee BpeMsi 3TOT MOAXOJA MPUMEHSETCS
st pazpadotku Takux [IC, UIsT KOTOPBIX IOJNB30BAaTeNM HE MOTYT TOYHO C(HOPMYIHPOBATH
TpeGoBaHuUs (HampuMep, A7 pa3pabOTKU CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA).

e [IpororumupoBaHue. DTOT TOAXOA MOACTHPYET Ha4YaubHYI0 (asy  HCCIeI0BaTEbCKOTO
MPOrpaMMHPOBAHUS BILIOTH IO CO3JAHMs pabOuMX BEpCHil MpOrpamM, MpeIHa3HAYEHHBIX IS
MIPOBE/ICHUS HKCIIEPUMEHTOB C LIeJIbI0 YCTaHOBUTH TpeboBanus k [IC. B nanbHeimem nomxHa
nocnenoBath pa3padotka [IC mo yctaHOBIEHHBIM TpeOOBAaHUAM B paMKax KaKOro-Iu0o0 APyroro
noJ1xo/a (HarpuMep, BOJA0ONAIHOTO).

e QopmanbHble npeoOpa3oBaHUA. ITOT TMOAXOA  BKIIOYAeT pPa3pabOTKy  (OpMaabHBIX
cnenudukanuit [1C u npeBpaiiieHre X B MpOrpaMMbl IIyTeM KOPPEKTHBIX Mpeobpa3zoBanuii. Ha
sTOM mojaxojie 6a3upyercs kommnbrotepHas TexHonorus (CASE-texnomnorus) pazpadorku I1C.

e (COopouHOE MpOrpaMMHpOBaHWE. ODTOT NOAXOX npexdmonaraetr, uro [IC KoHcTpyHpyercs,
IJIaBHBIM 00pa3oM, M3 KOMIIOHEHT, KOTOpBIE YXe CYIIECTBYIOT. JIOMKHO OBITH HEKOTOpOE
xparwmie (OMOMMOTeKa) TaKMX KOMIIOHEHT, KaXKJas M3 KOTOPBIX MOXKET MHOTOKPAaTHO
ucnoib3oBarecs B pasHbiX [IC. Takue KOMIIOHEHTHI HA3bIBAIOTCS NMOBMOPHO UCHONb3YEMbIMU
(reusable). TIpomecc paspaborku IIC mpu maHHOM MOAXOJE COCTOMT CKOpee U3 COOPKH
MPOrpaMM U3 KOMITOHEHT, YeM U3 UX MPOTPaMMHUPOBAHUS.



1.2. Jlekuusi Ne 2 (2 yaca)

Tema: «ITocraHOBKa 3a/1auu, crieuUKAIMS TPOrPAMMBI. AJTOPUTMBI»
1.2.1. Bonpocs! JIeKIUHU:

1) Cioco0OnbI 3anUCcH alNropuT™a.

2) CBoiicTBa aIrOPUTMOB.

3) biok — cxempl.

1.2.2. KpaTkoe coiep:kaHue BOIPOCOB:

WHdopmanus BBICTYNAET I KOMITBIOTEPA B KAYECTBE ChIPhS LIS IEPEpadOTKH, KaK
CKa)KeM, JKeJIe3Has py/ia ABISETCS ChIPhEM ISl METaUTyprudeckoro npou3BoacTa. Ho mroboe
CBIpbE, MPEXKIE YEM MOCTYIHUTh Ha NepepadoTKy, HY)KJaeTcsl B IPEABAPUTEIHLHON MTOATOTOBKE,
9T00BI ero nepepadboTka O6puTa Hanbomee 3G exTuBHON. B MoHOI Mepe 3TO OTHOCHUTCS U K
nHpopMaIuu.

[Tpenmosnoxum, K N3y4eHHI0 KaKOTro-TO sIBJIEHUS (IIpoliecca) Mbl XOTHUM IPUBJIEYb
BBIUMCIIUTENIbHYIO TeXHUKY. [IepBoe, 4To MBI IpH 3TOM JeJIaeM — 3TO OpraHu3yeM coop
nHpopManuy 00 HHTEPECYIOUIEM HAC SBJICHUH, IPOBOIUM CUCTEMATH3ALUIO TIOTYIeHHON
uHpopmanuu. [Tocne 3Toro MoxeT ObITH CHOPMYIHPOBaHA 3a/1a4a, PEeLIeHHE KOTOpoil Oyaer
CIOCOOCTBOBATh OOOTAICHHUIO HAC 3HAHUSMHU 00 WHTEPECYIOIEeM sSIBIICHUH. J{JIs peteHust 3a1aun
HauboJiee 11e1eco00pa3HO UCIOIb30BATh CPEACTBA BEIYMCIUTEIbHON TEXHUKH, IPU ITOM, KaK ObLIO
OTMEYEHO paHee, 3ajja4a JOHKHA ObITh OATOTOBJIEHA COOTBETCTBYIOIIUM 00pa3oMm.

He3aBucuMo OT CTENeHU CI0KHOCTU PEIIaeMoi 3a/1auu, IPOoLecc MOATOTOBKHU €€ K
perienuto Ha DBM, kak npaBuiio, COCTOUT U3 CIAEAYIOIINX OCHOBHBIX JTAIOB:

00IIasi MOCTAHOBKA 3a/1a4H;

MareMaTudeckoe onucanue (popmajusanus) 3a1a4u;

BBIOOP MeTO/1a pelIeHusl 3a/1a4H;

AJITOPUTMHU3ALNS BHIYUCIUTEILHOI0 MpoLecca;

COCTaBJICHHE NNPOTPAMMBI Ha SI3bIKe IPOIPaMMHUPOBAHMNS;

OTJIA/IKa MPOTrPaMMbl.

OO01masi NOCTAaHOBKA 3a1a4M SBJISIETCS HAYaJIbHBIM 3TAIlOM U Ipejnoiaraet GopMyIMpOBaHUe
3aJlauM Ha COJIep)KaTelbHOM (ClIOBECHOM) ypoBHe. OHa BBINOJIHSETCS JIMIIOM, B MHTEPECAX KOTOPOIO
pemaercs 3agada. Ha 3ToM 3Tamne ocylecTBIsSeTCsl ONMCAHUE CYHTHOCTH 3aJauyd U LIEJIN €€ PEeIICHUs
(TO ecTb, YTO JOJHKHO OBITH OINpPEAETCHO B pe3yibTaTe perieHus 3anauu). [Ipu 3Tom Ha 0ObBIYHOM
PYCCKOM SI3BIKE 3aIllMCHIBACTCS YCJIOBHME 3aJaud, MEPEUEHb MOCTOSHHBIX M IEPEMEHHBIX HMCXOIHBIX
JaHHBIX, a TaKXXe TMOPSIJOK MX [OCTYIUIEHHS, I€peueHb HCKOMBIX BEIUYMH MU (QOPMBI HX
IpeJCTaBiIeHUs, TpeOyeMasi TOYHOCTb MPEACTaBICHUS MCKOMBIX BEIMYMH M T. 1. Kak moka3biBaeT
MpPaKTUKa, 3TOT JTall SIBJISETCS OUYEHb OTBETCTBEHHBIM U TpeOyeT Takod (GOpMyIHpPOBKH 3aaayM,
KOTOpast MOKET OBITh OJHO3HAYHO HCTOJIKOBAHA.

Bbi6op MeTona pemenus 3agaun. Heo6xoaumocTh 3TOr0 3Tana o0yciaoBlieHa TeM, YTO He
BCSIKOE MaTeMaTHUYECKOe OIMMCAaHUE 3a7auyll MOXKET ObITh MPUToHO I pernenus Ha OBM. [lo sroi
IIPUYMHE HY’KHO BHIOpPaTh M 000CHOBATH TAaKOHl METOJ, KOTOPBIN MCXOAHYIO 3a1a4y CBeJAeT K
onpe/eJeHHON MOCIe10BATEIbHOCTH JJ1eMEeHTAPHBIX AeiicTBUIl (apU(PMETHUECKUX U JIOTHYECKUX
OTIEpPAIIHi).

Ha npaktuke 4acto ofHYy M Ty K€ 3aJady MOKHO PEIINTH Pa3HbIMH MaTeMaTH4YECKHUMHU
Meroaamu. [loaTomy nepen JIMIOM, TOATOTABIMBAOIIMM 33a4y K penieHuto Ha OBM, crtout 3agada
BBIOpAaTh TAaKOM METOJ, KOTOpBIH TpeOyeT 3aleHCTBOBAHUS HAWMEHBIIUX €€ BBIYMCIUTEIBHBIX
pecypcoB. OueBUIHO, YTO YCHEIIHbII BEIOOp METO/A pelIeHHs 3a]]aul 3aBUCUT OT MaTeMaTH4eCKON
APYAULIMH JIMIA, PEIIAIOLIETO 3Ty 3a/a4y.

AJITOPUTMU3AIUA BBIYHCINTENbHOT0 Tmponecca. Jliobas OBM ¢dyHkumoHupyer B
COOTBETCTBUH C AJITOPUTMOM, COCTABJICHHBIM I0JIb30BaTeNeM. [loaToMy Ui perieHus: Kakoi-nmnoo
MPUKIIATHON 3a]]auu JIOJKEH OBITh COCTaBJICH aIrOPUTM €€ PEUIeHHs], TO €CTh MOCIeI0BaTENbHOCTh
T€X 3JEMEHTAPHBIX OINepaluii, KOTOpbIE JOJKHA BBIMOIHUTH DOBM Haj MCXOIHBIMHM JTAHHBIMH U
MIPOMEKYTOUHBIMH pe3yJIbTaTaMU JJIsl TOJIyY€HHs KOHEYHOTo pe3yibTara (pemieHus 3aaaun). bonee
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NOJPOOHO CYITHOCTh aJTOPUTMa U €r0 CBOIMCTBA OYAYyT U3YUEHBI B TpeTheM yueOHOM Borpoce. [Toka
K€ TOJBKO 3aMETHM, 4TO MpU pa3paboTKe anropuTMa HeoOXOJIMMO YETKO MPEACTaBIATh CYHIHOCTh
pelaeMoii 3a1a4m, 4TOOBI MPETYCMOTPETh BCE BO3MOXHBIC BAPHAHTHI JICHCTBUH.

Coznanue anropuTMa peLIeHHs 3aJadyd MpeACTaBisieT COO0OM JIOCTaTOYHO CIOXKHYIO
TBOPYECKYIO 3ahauy. KOHKpeTHbIe HAaBBIKM HPUXOJAT C OMBITOM IIPH YaCTOM PEIICHWH CaMbIX
pa3HbIX 3a7a4. Bo3MOXXHOCTh MPUMEHEHUS HAKOIUIEHHBIX 3HAHUN M HABBIKOB CBS3aHA C TEM, YTO K
MOMEHTY CO3JJaHHs alrOpUTMa YK€ HE HMMEeT 3HAueHHsl KOHKPETHOE cojeplkaHue 3ajgauu. B
3aJayax U3 CaMbIX Pa3HbIX 00JIacTell HAYKU U TEXHUKH, BOGHHOTO Jiejla MOT'YT MCIOJIb30BaThCS OJTHU
U Te Xe (Miau ONM3KHEe MO CTPYKTYpe) auropuTMbl. HaKOIUIEHHBIH OMBIT MO3BOJSET CO3/1aBaTh
QITOPUTMBI pEIIeHUsl 3a7ay, OCHOBBIBAACH HA MPUHIUINAX, NPUMEHSBLIMXCS MpPHU pPELICHUU
COBEpILEHHO MHBIX 33/ad.

[locrne cocraBieHUs alropuTMa pELICHUS 3aJadyd MEepexXoAsT K CIEAYIoLeMy JTamy —
COCTABJIEHUIO MPOrpamMMbl perieHus 3aaadn Ha OBM. Ha sToMm 3Tame anroputm 3amuchIBalOT Ha
OJJHOM M3 aITOPUTMHYECKHX S3bIKOB mporpammuposanus (BASIC, C™, Pascal u T. 1.). ITockombKy
T000H U3 aNTrOPUTMUYECKHUX SI3BIKOB SIBIISIETCS SI3BIKOM BBICOKOTO YpOBHsI, @ DBM moHHMMaeT TOJIBKO
S3bIK HU3KOTO YPOBHS — SI3bIK MAIIMHHBIX KOJOB (JIBOMYHBIE KOJBI), MPOrpamMma C IOMOIIBIO
TPAHCIIATOPA WIM WHTEPIPETATOpa NEPEBOIUTCS B MAIIMHHBIC KOABI M TIOMEIIACTCS B ONIEPATHBHYIO
namsiaTb OBM.

1.3. Jlekuusi Ne 3 (2 yaca)

Tema: «Mcropus cozaHusi A3bIKOB MPOTPaMMHPOBAHHUS U MPOTpaMMa HA SI3bIKE BBICOKOIO
ypoBHs. [IpeacTaBiieHnsi OCHOBHBIX CTPYKTYp IPOrpaMMUPOBAHUS: UTEPALIHSI, BETBICHUE»

1.3.1. Bonpocs! JIeKIUHU:

1) Wcropust co3nanus A3bIKOB MPOrPAMMHUPOBAHUS.

2) Oneparop 6€3ycIOBHOTO TIEPEX0/1a.

3) Onepatop yCIIOBHOTO Mepexo/ia.

4) Jlornueckue onepaTopbl. TaOaUITbl HCTUHHOCTH.

5) Oneparop CASE.

6) Luxn FOR.

7) Iuxn WHILE. Iuxkn REPEAT...UNTIL.

1.3.2. KpaTkoe coep:kaHue BOIPOCOB:

PaccMoTpuM OCHOBHBIE CBeJEHHS 00 alrOpUTMHUYECKUX SI3bIKaX MPOrpaMMHUpPOBAHUS,
MOJIYYMBILIMX HanOOJIbIIEE PaCIPOCTPAHEHHE CPEAU TPOTrPAMMUCTOB.

Fortran (®oprtpan). DT0 HepBbIii KOMIWIUPYEMBbId S3bIK, co3nanHblii Jkumom Bakycom B
50-e rtomel. IlporpammmcThl, pa3pabaThiBaBIIME MNPOTPAaMMBl HCKIIOYHTENBHO Ha accemouepe,
BBIPAXAJIM CEPHE3HOE COMHEHHE B BO3MOYKHOCTH IOSIBJIEHUS BBICOKOIIPOM3BOJUTENBHOIO S3BIKA
BBICOKOT'O YpOBHS, IIO3TOMY OCHOBHBIM KpHUTE€pueM Ipu paszpaboTke koMmmuisitopoB DoprpaHa
ABISIAaCh (P(EKTUBHOCTh UCHONHAEMOro koja. XotTs B DopTpaHe BHepBble ObLI peaqn30BaH psij
BaXHEHIINX MOHATUN TPOrPaMMHUPOBAHUS, YA0OCTBO CO3/IaHUS MPOTrpaMM ObLIO PUHECEHO B )KEPTBY
BO3MOKHOCTH TONTy4eHUs 3(PPEeKTUBHOTO MAMIMHHOTO KoJa. OHAKO JUIS 3TOTO s3bIKa OBLJIO CO3JaHO
OTPOMHO€ KOJINYECTBO OMOIIMOTEK, HAUMHAS OT CTATUCTHYECKUX KOMIUIEKCOB M 3aKaHUYMBAs MaKeTaMu
YIpaBIEHUs CIyTHUKaMH, 1o3ToMy DopTpaH NpoaoiKaeT aKTUBHO HCIOJIb30BAaThCS BO MHOTHMX
OpraHu3alusIx.

Cobol (Ko6ox). 3T0 KOMIHIMPYEMBIi SI3BIK JUIs IPUMEHEHUSI B DKOHOMUYECKOW 00JacTH |
peumieHus Ou3Hec-3aAady, paspaboraHHbli B Hawane 60-x rogoB. OH oTiauvaercs OO0NBIION
"MHOT'OCJIOBHOCTBIO" — €r0 OrnepaTopbl MHOTJa BBITJISAAT Kak 0ObIuHbIe aHruiickue ¢passl. B Kobone
ObUTH pealn30BaHbl OYEHb MOLIHBIE CPECTBA PaOOTHI C OONBIIMMHU 00bEMaMU JaHHBIX, XPAHSIIIUMUCS
Ha pa3jM4YHbIX BHEIIHUX HOCHUTENSAX. Ha 3TOM f3bIKE CO34aHO OYEHb MHOIO NPUIIOKEHUH, KOTOpbIE
aKTUBHO JKCIUTyaTUPYIOTCSA M ceroAHs. JloctaroyHo cka3aTh, 4To HaumOousbmiyio 3apruiaty B CIIA
NoJTy4aroT mporpammuctsl Ha KoGose.

Algol (Aaroa). Kommumupyemslit si3bik, co3aannbiii B 1960 roay. O ObLI MpU3BaH 3aMEHUTH
doptpaH, HO U3-3a 0oJiee CIOKHOM CTPYKTYphl HE MOJY4YHJI IIHMPOKOTO pacmnpocTpaneHus. B 1968
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rogy Obula co3iaHa Bepcus AJroa 68, mo cBOMM BO3MOXHOCTSIM U CETOJHS OIepexaroias MHOTHE
SI3BIKM MPOTPAMMHUPOBAHUS, OJTHAKO U3-3a OTCYTCTBHUS JOCTATOUYHO 3(PPEKTUBHBIX KOMIBIOTEPOB IS
Hee HE yJIAJIOCh CBOEBPEMEHHO CO3/1aTh XOPOIINE KOMITMIATOPHI. SI3BIK AJNroi chirpasl 00IbIIYIO POITh
B TEOPHH, HO JUISI IPAKTHUECKOTO MPOrPaMMHUPOBAaHUS CeYac MOYTH HE UCIOJIb3YyETCs.

Pascal (ITackaas). S3pik Ilackanb, co3maHHbI B KOHIE 70-X TOJOB OCHOBOIIOJIOXKHHKOM
MHOXECTBAa HJEH COBPEMEHHOro mporpammupoBaHuss Hukmnaycom Buprom u Ha3BaHHBI B 4eCThb
yueHoro bnesa Ilackansi, BO MHOTOM HarlOMHHaeT AJTroj, HO B HEM YXKECTOYEH psija TpeOOBaHHWM K
CTPYKTYpE MpOTrpaMMbl MU UMEKOTCS BO3MOKHOCTH, IO3BOJISIFOLIME YCIEIIHO HPUMEHSATh €ro IMpu
CO3JIaHMM KPYMHBIX MPOTPaMMHBIX MpoekToB. W3HawanpHO Ilackamp OBUT 3aJymMaH Kak S3bIK
[IPOrpaMMUpOBaHus JUisl CTyAeHTOB. OH U celyac sBISETCS OCHOBHBIM SI3bIKOM MPOTPAaMMUPOBAHUSA,
UCTOJb3yeMbIM B KauyecTBE y4eOHOro, BO MHOTHX BBICIIMX Y4eOHBIX 3aBefeHusx. Ha Oaze s3bika
[Tackasb co3manbl HECKOJIBKO O0Jiee MOIIHBIX A3bIKOB (Monyna, Ana, Jlenbdn).

BASIC (Beiicuk). [l 3TOro s3bika MUMEIOTCS M KOMIIHISATOPBI, U UHTEPIPETATOPHI, a IO
MOMYJISIPHOCTH OH 3aHUMaeT NepBoe MecTo B mupe. belicuk Obu1 co3gan B 1964 r. Tomacom KypTtom u
Jlxonom KemeHM Kak SI3bIK /ISl HAUMHAIOMIUX MPOTPAMMHCTOB, OOJIErYaroIni HAIIMCAHUE TTPOCTBIX
nporpaMM. B Hacrosiee Bpemsi pa3paOOTaHO HECKOJBKO pPa3lUYHBIX BepcHil s3blka belcuk, Takmx
kak GWBASIC, QBASIC, Pro-BASIC, Turbo-BASIC, Visual-BASIC u np.

C (Cu). lauublit 5361k ObLT co3maH B jgaboparopuu Bell u mepBoHaYanbHO HE paccMaTpH-
Bajicd Kak MaccoBblif. OH IUTaHMPOBAJCS s 3aMeHbl accemOiepa, 4ToObl MMETh BO3MOXKHOCTH
CO3/1aBaTh CTOJIb k€ 3(PPEKTUBHbIE U KOMIAKTHBIE MPOTPAMMBI, U B TO K€ BpeMs HE 3aBUCETh OT
KOHKPETHOI'0 TUIIa MPOLIECcCopa.

Cu Bo MHOTOM 1oX0Xx Ha [lackanb U UMeeT JOMONHUTEIbHBIE CPEICTBA JIJISl IPSIMON PabOTHI C
namsaThio (yka3arenan). Ha 3Tom si3pike B 70-€ TOJIbI HAIIMCAHO MHOYKECTBO MPUKJIATHBIX U CUCTEMHBIX
OporpaMM ¥ PsiZi M3BECTHBIX OMEpAIMOHHBIX cucTeM (Hampumep, Unix). B wactosiiee Bpems Cu
HIMPOKO MCTIONB3YETCS IPU CO3JaHUH CUCTEMHOTO MPOTrPAMMHOI0 00ECIeUEHNSI.

PL/1 (IIJI/1). B cepenune 60-x romoB kommanus 1BM pernia B3STh BCe JIydiliee U3 SI3bIKOB
®optpan, Kobon u Anron v BOIIOTUTH B OJIHOM SI3bIKE MporpammupoBanus. B pesynbrare B 1964
roJly Ha CBET MOSBHWJICS HOBBIM KOMIMJIMPYEMBIN SI3bIK MPOrpaMMHUPOBAHUS, KOTOPBIA MOJYUMIT
nHaszBanue Programming Language One. B sToM si3bike OBIJIO peaa30BaHO MHOXECTBO YHHUKATbHBIX
pEILIEHNH, MOJE3HOCTh KOTOPBIX YAAETCs OLEHUTH TOJNBKO cIycTs 33 rojaa, B dMOXY KPYIHBIX NpO-
rpaMMHBIX cucteM. [1o cBouM Bo3MokHOCTSM IIJI/1 3HaUMTENHPHO MOIIIHEE MHOTHUX JIPYTUX S3BIKOB
(Cu, Ilackans). Hampumep, B IIJI/1 mpHCYTCTBYeT YHUKadbHas BO3MOXHOCTh YKa3aHHsSI TOYHOCTHU
BBIYHMCIICHHH — ee HeT Aaxke y Cu++ u SBbl. B HacTostmee Bpems si3bik I1JI/1 mouTt HE MCTIONB3YETCS.

Ada (Ama). HasBan mo mmenu nemu Oractel Anwl JlaBneiic, moyepr aHTIIMMCKOTO TOATa
baiipona u ero otnaneHHoil poacTBeHHHMIBI AHabemtsl Munbsnk. B 1979 roay coTtHu skcrnepToB
MunucrepctBa o6oponsl CHIA otobpanu u3 17 BapHaHTOB MMEHHO ATOT S3BIK, pa3pabOTaHHBIN
HeOoNbIION rpynmod mox pykoBojacTBoM Kana MxOma. OH ymoBIeTBOpWI Ha TO BpeMs BCE
TpeboBanusi [leHTarona, a K CErofgHSIIHEMY JHIO B €r0 Pa3BUTHE BIIOKEHBI JECATKH MUILIHAP/IOB
noiutapoB. CTpykTypa camoro s3bika noxoxa Ha Ilackans. B Hem uMmeroTcsi cpeacrtBa CTPOroro
pasrpaHUYeHHs JTOCTyNa K Pa3iMYHbIM YPOBHSM creruuKainui, AoBeleHa A0 Mpelena MOIIHOCTh
YIPaBISIOIUX KOHCTPYKIIHH.

Omneparop mepexoja yKas3blBaeT, YTO JaJibllie MPOrpaMMa JOJKHA BBIMOJHATHCS, HaYyMHAs C
oreparopa, MOMEYEHHOT0 METKOM, KOTOpas 3alicaHa B 3TOM OllepaTope nepexoa.

Omneparop mnepexona uUMeeT BHA: goto <MeTka>. 3/1ech goto - 3ape3epBHPOBAHHOE CIOBO
(nmepeiitu Ha ... [METKY]).

Metka B TypOo Ilackane - 3TO MpOM3BOJNBHBIN HIEHTU(GUKATOP, MO3BOJSIOIIMNA HNMEHOBATH
(momeuaTh) HEKOTOPBIA OMEpaToOp MPOrpaMMbl U TaKMM 00pa3oM cchliaThes Ha Hero. Jlomyckaercs B
KadeCcTBE METOK (B TOM YHCJIC) UCIIOIb30BATh IIeJbIC uncia 06e3 3HaKa.

Hanpumep:

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



JIrobast MeTka JODKHAa OBITH ONMUCaHa B pa3jielie OMUCAHHWS METOK, KOTOPBIH OOBIYHO
pacrojiaraercsi B mporpaMme Jio Hadaja pasjielia OnepaTopoB:
label <cimcok MeToK>.

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

B nporpamme MeTKa 3amMchIBacTCs Mepe)l ONepaTopoM, Ha KOTOPBIA OCYIIECTBIISAETCS MEePEXO/.
MerTka oTzensieTcs OT oreparopa IBOoeTourneM. Mexay METKOH U OIepaTopoM MOXKHO BKJIFOYATh OJIUH
WJIM HECKOJIBKO MPOo0eIoB, HalpuMep:

1: writeln("Hucno He conepxut uudpy 2');

OnepaTop MOKHO IMTOMCYATh HECCKOJIbKUMHU MCTKaMH, KOTOPBIC B 3TOM CJIydac OTACIAIOTCA APYT

OT JpyTra JBOCTOYUCM.
1:25: a:=bdiv 10;

I/ITaK, orneparop mnepexoaa M3MCHACT ITOCICAOBATCIIBHOCTL BBIIIOJIHCHHUA OIICPATOPOB - OHU
BLIIIOJIHAKOTCA HC B TOM HOPAAKE, KaK HAITUCAHBI B TCKCTC ITPOI'PaMMBI.

Onepamop if ... then ... else

Jis peanu3anuu MPUHUMACMBIX PEIICHWH Ha s3bIke llackanmb MOTYT OBITh HCIIONB30BAHBI
oneparopsl if (ecnn), then (Torna) u else (nHaue).

[Tocne omeparopa if 3amuceiBaeTcst ycinoBue, a mocie omeparopoB then u else - xomanmpl,
KOTOPbIE HEOOXOMMO BBITIOJHHTb.

[lepen onepatopom else Touka c 3amsToil HE CTaBUTCSI.

Ecnu mocne omeparopa then 3amucaHo HECKONBKO KOMaHI, B HEM YCTaHaBIMBAIOTCS
OTepaTOpHbIC CKOOKH:

Takue e omnepaTopHble CKOOKM B HEOOXOJUMBIX CIydasX MOTYT OBITh HCIIOJIb30BaHBl U B
omneparope else.

1.4. Jlekuusi Ne 4 (2 yaca)

Tema: «Komnumnstopsl u uHTEpIperaTopsl. Omubdku nmporpamMmmupoBanusd. [lomorns B cucreme
IIPOrpaMMUPOBAHUS»

1.4.1. Bonpocsl JIeKIIUH:

1) Omubku mporpaMMHpOBaHUS.

2) [Tomomuis B cucteMe IporpaMMUpPOBaHUS.

3) Komnunstopsl 1 HHTEPIIPETATOPHI.

1.4.2. KpaTkoe coep:kaHue BONPOCOB:

Omubku B MPOrpaMMHMPOBAHUU OBIBAIOT JBYX THIIOB: CHHTAKCHYECKHE€ U JIOTUYECKHUE.
CuHTakcuyeckue OMMOKM 3TO HENpaBUIbHOE HAMHMCAHUE KIIOUEBBIX CIIOB M CHUMBOJIOB SI3bIKa
porpaMMUpOBaHusl. Bce BUIBI CHHTAKCHYECKHX OLIMOOK MOTYT OBITh Hai/leHbl KOMIBIOTEPOM B 99
% cITy4aes.

Jlornyeckue OmMOKY CBsI3aHBI C HEMIPABHIBHON MPOTPaMMHON pean3aliield JOrMKH aJropuTMa.
B 99 % cnywyaeB kommbpioTep OyaeT BBIIOJMHATH MPOrpaMMy, HO pe3yabTaT paboTsl Oyner
HEIPaBUJIbHBIN.

ITpuMepbl cHHTaKCHMYECKUX OIMOOK B s13bIke [lackanb U UX HcIpaBieHHeE:

1) He mnocraBiena Ttouka c 3ansTod. [locime mycka mporpaMMbl,  Ha)KaTHEM KJIABUII
<Ctrl>+<F9>, B BepxHell CTpOKE dJKpaHa IMOSBUTCS HAIMMCAHHOE KPACHBIM I[BETOM COOOIICHHE:
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Error 85: ;" expected.

(Ommobka 85: ";" oTCyTCTBYET.)

PemgakTop ycTaHOBUT Kypcop Ha CIEIYIOIIMH CHMBOJ IOCIE NpoIylleHHoro 3Haka. Ilocie
Haxkatus J1I00O# KJIaBUIIM, COOOIIEHHE 00 OIIMOKE HCYe3aeT, U PENaKTOp MEePEeXOIUT B PEKUM
BcTaBkM. Hano mojBecTw Kypcop K HYKHOMY MECTy, IIOCTaBUTh TOYKY C 3amsiTod - “” u
MIPOJOJIKUTH PadoTYy.

2) B omucanuu nepeMeHHBIX HE 3alKcaHa NMepeMEeHHas, a B MPOrpaMMe OHa INPHUCYTCTBYET.
[Tocne mycka nporpamMmsbl, OyeT BbIIaHO COOOILIECHHE:

Error 3: Unknown identifier.

(Ommobka 3: Hen3BecTHbIN uaeHTUHUKATOP.)

Kypcop Oynmer ycraHoBieH Ha 3Ty mepeMeHHyro. Hamo ucnpaBuTh OmMOKY, T.€. 3amlHcaTh
MEPEMEHHYIO B pa3/ie]l ONKUCAHUMN MePEMEHHBIX U MPOJOJIKUTH paboTy.

3) He mocraBnena Touka mocie omeparopa end B koHie mnporpammbl. CooOmieHwue
KOMITUJISITOpa OyJIeT TaKuM:

Error 10: Unexpected end of file.

(Ommbxka 10: HenpaBunbsHbIN KOHEI] daiina.),

Kypcop ycranoBurcs Ha OykBy "e" B ciioBe "end". Hamo mocTaBUTH TOYKY M CHOBA BBIITOJIHUTH

MpOrpaMMmy.

1.5. Jlekuus Ne 5 (2 yaca)

Tema: «[loamporpammel. PekypcuBHBIE AITOPUTMBI»
1.5.1. Bonpocsl JieKIuM:

1) [MoanporpamMMsi.

2) IlporpamMMupoBaHie PEKYPCUBHBIX alrOPUTMOB.
1.5.2. KpaTkoe coep:kaHue BONPOCOB:

[IporpaMMHUCT 10JIKEH BUIEThH B LIEJIOM IIPOrpaMMy, KOTOpasi peliaeT Kakyto-To 3a/1auy, a HOTOM
pa3duBaeT ee Ha OT/AEIbHBIC YaCTH, COCTABIISCT HAa BRIOPAHHOM SI3BIKE TPOTPAMMHUPOBAHHS ATH YaCTH
IporpamMMbl, 00BEIMHSET UX B €MHOE LIEJI0€ U MOIY4aeT MPorpaMMmy.

Hrak, Bechb TBOpUECKUH MPOIECC MOKHO pa3OUTh (pa3yMeeTcsi, YUCTO YCIOBHO) Ha CIEAYIONINE
STarbl:

1) ocHOBHas Uyes peuIeHUs 3a1auu;

2) o01mast KOHCTPYKIUS POrPaMMBbl;

3) BBIZICTICHHUE OTJENBHBIX, SJIEMEHTAPHBIX YacTei MPOrpaMMBL;

4) npakTuyeckas peanusanus Ha sS3bIKe IPOrpaMMUPOBAHUS 3TUX YacTe MPOrpaMMmBbl;

5) o0beAMHEHNE UX B €JUHYIO IPOrPaAMMY.

Takoli mpouecc NPOrpaMMHUpPOBAHUS HA3bIBAIOT CTPYKTYPHBIM WJIM HHCXOASIMM. boree
MOJIPOOHO € 3THUM MPOIECCOM MBI MO3HAKOMUMCS MO3KE, KOTrJa M3y4YUM XOTs Obl OCHOBBI SI3bIKA
MIPOrpaMMHUPOBAHHUS, HO 00 OTJENIbHBIX YacTsIX, "KUPIUYUKAX'", COCTABISIONIUX MPOrpaMMy y3HAeM Ha
9TOM 3aHATHH.

Iloonpocpammotii Ha3bIBaeTCS TPYIMIa OMNEPaTOpPOB, K KOTOPOM OOpamiaroTcs W3 OCHOBHOM
MpOrpaMMbl HeCKOJIbKO pa3. MHorga 3To MoxkeT ObITh 2, 3 pa3a, a O4eHb 4acTo, KaXIblil pa3 u3
BBITIOJIHSIEMOTO IIUKJIAa OCHOBHOU MPOTPaMMBI.

Brnionne moHATHO, YTO mMHCaTh HECKOJIBKO pa3 OJMHAKOBBIE TPYIMIBI ONEPATOPOB TPYIHO,
MIPOJIENIBIBAETCSI MHOTO "mexHuueckou" pabOThI, a B HEKOTOPBIX CIIy4asX MPOCTO HEBO3ZMOXKHO (eCiH
oOpamaThCsi MPUXOIUTHCS KK/BIN pa3 MpU BBHITOJHEHUH ITHKJIIA).

Jnst obsieryeHust Takoi paboThl U CO3/1aHBI TIOAIPOTPAMMBI.

Hcnonvzosanue noonpozpamm no3eonsem:
1) cnenath OCHOBHYIO MpOTpaMMy OoJjiee HATJISATHON M KOMIIAKTHOM;
2) yMEHBIIUTH 00bEM HCIIONIb3yeMoiil mamsatu DBM;
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3) COKpaTuTh BpeMsI OTJIAIKHU IPOTPAMMBI.
Ha s3bike [lackane noonpozpammer 6bIBAOT IBYX BUAOB, - 3TO MPOLEAYPHI U QYHKIHH.

PaccmoTpuM cnenyronuii mpocToi mpuMep, ¢ MOMOIIBI0 KOTOPOro nonpoOyeM pa3zoOparbes B
KOHCTpyKLuH Ipouenyp Ha [lackane.

IIpumep. CocTaBUTh IpOrpamMMy, KOTopas Obl IpOBEpsIa, SABJSIOTCS JUM TPU YHCIA B3aUMHO
IIPOCTBIMU.

MpI 3HaeM, 9TO YKcClia Ha3bIBAIOTCS B3AUMHO TPOCTBHIMU, €CITU MX HAUOOJIBIIUN OOIUI T1eTUTENb
(HOQH) pasen 1. 3HauuT, 1uisl pemieHus] 3TOW 3a7a4uu HaM MpuAeTcs ABax sl HaxoauTh HOJI uwmcenn.
Ecnu 3amanel Tpu yucna: a, b, ¢, o naiitu HO/I(a, b), a 3arem naiitu HO[(HO/I(a, b), ¢).

JIBaxxapl mucaTh omeparopbl mis HaxoxaeHuss HOJl Ham He Xxodercs, mo3ToMy ohopMuM
oneparopsl st HOJI B Buje npoueaypsl.

[TocmoTpuTe, Kak 3T0 OyIET BHIIVISIAECTh B npocpamme:.

Program Problem1;

var
a, b, ¢, kK : integer;
S R — — —}
Procedure nod(a, b : integer; var n : integer);
var
r: integer;
begin
repeat
r:=amod b;
a:=b;b:=r
until b =0;
n:=a
end;

begin
write('Beenute Tpu HaTypanbHbix urcia '); readin(a, b, c);
nod(a, b, k);
a:=k;b:=c;
nod(a, b, k);
if k = 1 then writeln("Hucna B3aumHO mipocThie’)
else writeln('Yucna He B3aMMHO TIPOCTHIE')
end.

1.6. Jlexuus Ne 6, 7 (4 yaca)

Tema: «Tunsl 1aHHBIX, onpeaenseMple noyb3oBarenaeM. CTpyKkTypsl. DaiyIoBbIA TUII»

1.6.1. Bonpochl JIeKIUHU:

1) Tumbl JaHHBIX, ONPEACITSIEMBbIE TTOJIb30BATEIIEM.

2) CTpyKTYpHI.

3) daiinoBeIii THI.

1.6.2. KpaTkoe coep:kaHue BOIPOCOB:

3anuch — 3TO CTPYKTYPHUPOBAHHBIN TUI JAHHBIX, COCTOSIINN U3 (PUKCHPOBAHHOTO YHCIIA
KOMITOHEHTOB OJTHOT'O MJIM HECKOJIBKHUX TUIIOB. Onpeie/IeHne TUIIA 3alIMCH HAYMHAETCS
uneHTH(uKaTopoM record u 3akaHYMBaeTCs 3ape3epPBUPOBAHHBIM clI0BOM eNd. Mex iy HuMu
3aKJIIOYEH CIMCOK KOMIIOHEHTOB, Ha3bIBAEMBIX MOJISIMH, C YKa3aHUEM UACHTU(DHUKATOPOB MOJIEH U
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THUIIA Ka)KI0TO MOJIA.
®dopmar:
type
<uMs TUIa> = record
<Unentuukarop moyus>:<Tur KOMIIOHEHTa™>;

<Unentudukarop moyus>:<Tun KOMIIOHEHTa>

end;
var
<ugaeHTUuGUKATOP,...> : <UMS THIIA>;
IIpumep:
type
Car = record

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

FI10O:string[40]; {®aMuIIvst, THUIKAAIBI BIIAIe/IbIa }
Address:string[60] {Axnpec Biagenbiia}l
end;

var

M, V : Car;

B nannom npumepe 3anuch Car cofepKUT 4eThlpe KOMIOHEHTA: HOMEp, Ha3BaHUE MapKH
MalIMHbI, (aMUIINIO BIAAENbLA U ero aapec. JloCTyI K MOJIIM 3allMCH OCYLIECTBIISIETCS Yepe3
nepeMeHHyto Tuna "3amnuce". B Hamewm cinydae 3To nepemenssie M u V tumna Car.

WnentuduxaTop nois 10JKeH ObITh YHUKAJIEH TOJIBKO B IIpesieax 3alucH, OJHAKO BO
n30exaHue OIMOOK JIydllle JiefaTh €r0 YHUKAIbHBIM B IIpejenax Bceil mporpammbl. O0beM NamsTH,
HEOOXOMMMEIN JIJI 3aITMCH, CKJIAIBIBACTCI U3 JJINH ITOJICH.

3Ha4yeHus oJeH 3auCcH MOTYT ObITh HCIOJIB30BAHbI B BEIpaXKEHUAX. VIMEHa OTJeNbHBIX MoJIei
HE TPUMEHSIOTCS 110 aHAJIOTUH C UIEHTU(PUKATOPAMU IIEPEMEHHBIX, IOCKOJIBKY MOXKET ObITh
HECKOJIbKO 3anuceil oguHakoBoro Tuna. O0paiieHne K 3Ha4eHHUI0 OIS OCYILECTBIISETCS ¢ TOMOILBIO
UAeHTH(PUKATOpa IEpEMEHHON U UACHTU(UKATOPA MOJIsA, Pa3/IeIeHHBIX TOUKOM. Takas koMOMHaIMS
Ha3bIBAETCS COCTaBHBIM MMeHeM. Hanpumep - 4ToObl MoIyduTh JOCTYI K oMM 3anucu Car, HaJo
3anmcarh:

1.7. Jlexuusi Ne 8 (2 yaca)

Tema: «/IluHamMHuecKue CTPYKTYPbl JaHHBIX»

1.7.1. Bonpocsl JIeKIIUH:

1) Cratnueckue U AMHAMUYECKUE IEPEMEHHBIE.

2) TUNM3upOBaHHbIE U HETUITM3UPOBAHHBIE YKa3aTeH.

3) YpaBieHue AMHAMUYECKON aMSThIO.

4) CriucKu: OCHOBHBIE BUJIBI M CTIOCOOBI peash3aliy.

1.7.2. KpaTkoe coep:kaHue BOIPOCOB:

Bce nepemennbie, 00bsBIEHHBIE B TPOrpaMMe, pa3MENIaloTCsl B OJHONW HENPEpbIBHOM o0nacTu
ONMEepPaTUBHOM TMaMITH, KOTOpash Ha3bIBA€TCA CETMEHTOM JaHHbIX. J[JIMHAa cermMeHTa AaHHBIX
OTIpEIEIISAETCS apXUTEKTYpoil MuKpomporieccopoB 80x86 u coctamisier 65536 OailT, 4TO MOXKET
BBI3BAaTh M3BECTHBIC 3aTpyIHEHUsS MPU 00paboTKe OONBIMX MAacCUBOB NaHHBIX. C Ipyroil CTOPOHBI,
oovem mamsaTu [IK (o6braHO He Menee 640 KOaiiT) mocTtaTodeH Hjisi YCTEIIHOTO PEHICHUs 3a1ad C
OOJBIION pPa3MEpPHOCTHIO JAHHBIX. BBIXOAOM M3 TIOJOKEHUS MOXET CIYXKHUTh HCIIOJB30BAHHE TaK
Ha3bIBaeMON JUHAMHUYECKOU MaMSITH.

Junamuueckast mamsTh - 310 oneparuBHas namsath [1K, npenocraBisiemass mporpamMmme npu ee
pabore, 3a BbIYeTOM cermeHTa JaHHbIX (64 KoOaiit), cteka (o0brano 16 KOGaiiT) m coOCTBEHHO Tena
nporpamMmsbl. Pazmep 1uHaMHYeCKOM maMsTH MOXXHO BapbUPOBATh B IMIMPOKUX Mpezenax (cM. mpui.l).
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Ilo ymonuanuio 3TOT pasmep ompenensercs Bcel noctynHed mnamareio [IK u, xak mpasuio,
cocrasisieT He MeHee 200...300 KoaiiT.

JluHamugeckasi maMsaTh - 3T0 (PAKTUYECKH €IMHCTBEHHAS BO3MOXKHOCTh OOpPaOOTKH MacCHBOB
JAHHBIX OOJIBLION pa3MepHOCTH. MHOTHe NpakTUYECKue 3a/1a4M TPYAHO WM HEBO3MOXKHO PELIUTh 0e3
UCTOJb30BAHUSl JMHAMMYECKOW maMaTu. Takas HeoOXOAMMOCTh BO3HHMKAET, HampuMep, Ipu
pa3paboTke cucteM aBTomMaTtu3upoBaHHoro npoekrupoBanus (CAIIP): pazMepHOCTh MaTeMaTHYECKHX
Mozeneit, ucrosb3yeMbix B CAIIP, MOXKeET 3HAUNTENIBHO OTIMYATHCS B Pa3HBIX IPOEKTaX; CTATUYECKOE
(T.e. Ha sTane pa3zpaborku CAIIP) pacnpenenenue namMsaTi B 3TOM cllydae, Kak IpaBUilo, HEBO3MOXKHO.
Hakonen, qunamuyeckas naMaTh IUPOKO UCIOJIB3YETCs JUIsl BPEMEHHOIO 3allOMMHAHUSA TaHHBIX IIPU
paborte ¢ rpaduyeckuMu 1 3ByKOBbIMHU cpeactBamu [1K.

JlnHaMuueckoe pa3MEIEHHE [aHHBIX O3HA4aeT HCIOJIb30BAHUE JUHAMUYECKOW IaMATH
HEMNOCPEJCTBEHHO Ipu paboTe nporpaMMel. B oTimumMe OT 3TOro CTaTHMYECKOe pa3MelleHue
ocymecTBisieTcs kommuwiatopoM Typ6o Ilackans B mporecce KOMNWIISIMM Tporpammsl. [Ipu
JUHAMHYECKOM pa3MELICHUH 3apaHee HE U3BECTHBI HU THUIl, HU KOJIMYECTBO Pa3MEIAEMBbIX JaHHBIX, K
HUM HeJIb3s1 00paIaThCs 10 UMEHaM, KaK K CTAaTHYECKUM IIEPEMEHHBIM.

Ajnpeca " yka3areJau

OnepatuBHas mnamate [IK mpencraBisier co00H COBOKYMHOCTb 3JIEMEHTAPHBIX SUEEK JUIS
XpaHeHusT nHpOpMaMK - OAWTOB, KAKABIH M3 KOTOPHIX MMeeT COOCTBEHHBIH HOMEp. DTH HOMepa
Ha3bIBAIOTCSA a/IpecaMu, OHH MO3BOJIIOT 00paIaThCs K JIIOOOMY OalTy mamMsTH.

Typ6o Ilackans npegocTaBiseT B pacHopsKEHHE MPOrpaMMECTa THOKOe CPEJICTBO YIIPABICHUS
TMHAMUYECKON MaMATHIO - TaK HA3bIBAEMbIC YKa3aTeNH. YKazaTellb - 9TO MepeMeHHas, KOTopas B
KauecTBE CBOETO 3HAYEHUS COJEPKUT aJipec OaiiTa MmaMsTu.

B IIK azmpeca 3amgaroTcsi COBOKYIHOCTBIO JBYX IIECTHAAUATHPA3ZPSAIHBIX CIIOB, KOTOPBIE
HA3BIBAIOTCSI CETMEHTOM M cMenieHreM. CerMeHT - 9TO Y4acTOK MaMsITH, UMEIoIui AnuHy 65536 Oaiit
(64 KoOaiiT) m HaumHawomuiics ¢ Qusnyeckoro aapeca, kpataoro 16 (t.e. O, 16, 32, 48 u T.1.).
CMmenieHre ykas3bpIBaeT, CKOJbKO OalWT OT Hayala CerMeHTa HEOOXOAMMO MPOMYCTUTh, YTOOBI
0o0paTUThCs K HY’)KHOMY aJpecy.

Anpecnoe npoctpancTBo [IK coctamsier 1 MOaiT (pedb uIeT 0 Tak Ha3bIBAEMOM CTaHIAPTHOM
namsatu [1K; Ha coBpeMeHHBIX KOMIIBIOTEpax ¢ mporeccopamu 80386 u BhIIIE aipecHOE TPOCTPAHCTBO
cocraBisier 4 [I'6Gaiit, omnako B Typ6o Ilackame HeT cpeacTB, MOANEPKUBAIINX pPadOTy C
JOTIOTHUTEIBFHOM TaMAThIO; MpU Hcnosib3oBaHuU cpeasl Borland Pascal with Objects 7.0 Takas
BO3MOXXHOCTh uMeeTcs). [[ns agpecanuu B mpenenax 1 Moaiita Hy)kHO 20 JBOMYHBIX DPa3psioB,
KOTOPBIE MOJYYAIOTCS M3 JIBYX IIECTHAANATHPA3PSIAHBIX CIOB (CErMEHTa U CMEIICHHS) CIeAYIOIMNM
00pa3oM: COEePKUMOE CerMEHTa CMEIIAeTCs BIIEBO Ha 4 paspsiaa, 0OCBOOOTUBIIHECS MIPaBble pa3psiabl
3aITOJTHSIOTCS HYJISIMH, PE3yJIbTaT CKIIABIBACTCS C COJEPKIUMBIM CMEIICHUSI.

1.8. Jlexuus Ne 9 (2 yaca)

Tema: «CriocoObI KOHCTPYHPOBAHUS TPOrpaMM. MoaylIbHbIE TIPOTPAMMBI»

1.8.1. Bonpoch! JIeKIUHU:

1) CriocoObl KOHCTPYHUPOBAHUS MPOTPAMM.

2) MonynbHbIE IPOTPAMMBI.

1.8.2. Kpatkoe coep:kaHue BOIPOCOB:

Kackagnas moaens.

OCHOBHOI XapaKTepUCTUKON KacKaJHOW MOJIENIN SABJISETCS pa30reHne Bcel pa3paboTKu Ha
3Tarnbl, MPUYEM MEPEXO C OJTHOTO 3Tara Ha CAEAYIOIUN MPOUCXOANUT TOJIBKO TOCIE TOT0, Kak OyJeT
MIOJTHOCTBIO 3aBepliieHa paboTa Ha TekymieM (puc. 1). Kaxapiil aTan 3aBepiiaeTcs: BBITYCKOM MOJTHOTO
KOMILIEKTa JIOKyMEHTAllUH, IOCTaTOYHOH JUIsl TOT0, 4YTOOBI pa3paboTka Moriia ObITh IPOAOJIKEHA
Apyroil KOMaHI0U pa3paboOTUMKOB.

ITo10:kMTeIbHBIE CTOPOHBI IPUMEHEHHS KaCKaHOI0 MOAX0/1a 3aK/II0Ya0TCs B CIEAYIOLIEM:
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Ha KaXJI0M 3Tarne GopMUPYETCs 3aKOHYCHHBIN HA00Op MPOEKTHOM TOKYMEHTAIIHH,
OTBEYAOIINI KPUTEPHUSAM MOJIHOTHI U COINIACOBAHHOCTH;

BBINOJIHSIEMbBIE B JIOTHYHOM MOCIIEIOBATEIBHOCTH ATAIBI Pa0OT MO3BOJISIOT IUIAHUPOBATH CPOKH
3aBeplICHUsI BCEX padOT U COOTBETCTBYIOIIUE 3aTPATHI.

Kackannblil moaxon xopouio 3apekomengoBai ceds npu nocrpoennu I1C, ais KoTopbix B
caMOM Hayajie pa3padO0TKH MOKHO JOCTATOYHO TOYHO U MOJIHO c(hopMyIUpoOBaTh BCE TPEOOBAHUS, C
TEM 4TOOBI IPEAOCTABUTH Pa3paboTUNKaM CBOOOIY pealn30BaTh UX KaK MOKHO JTy4Ille C TEXHUYECKOH
TOYKH 3peHHUs. B 3Ty KaTeropuio nomnajiarmT CI0KHbIE PACUETHBIE CUCTEMBI, CUCTEMBI PEATTbHOTO
BpPEMEHU U Jpyrue noaoousle 3agaun. OHaKo, B MPOLECCe CIOIB30BAHUS ATOTO MOIX01a
OOHapYKUJICS PsIZl €ro HEAOCTATKOB, BHI3BAHHBIX MPEXK/IE BCETO TEM, YTO peallbHbII MpolecC CO3AaHUs
[1O HuKOTr1a TOJIHOCTHIO HE YKJIAABIBAJICS B TAKYIO XKECTKYIO cxeMy. B nmpouecce coznanus 110
MIOCTOSIHHO BO3HMKAJIa NOTPEOHOCTH B BO3BPATE K MPEbIAYIIHUM dTaaM U yTOUHEHUU WIIH
MepecMOTpe paHee NPUHATHIX pelieHuid. B pesynprate peanbubiit mpouecc coznanus 110 npunuman
clenyromui Bus (puc. 2.):

Puc. 1. - Kackagnag cxema

Pucynok 2. - PeanbHblil mpoliecc pa3zpaboTku

OCHOBHBIM HEZOCTATKOM KAaCKaJHOTO MOAXO0a SIBJIAETCS CYIECTBEHHOE 3aI1a3/IbIBAHUE C
MOJTy4eHHEM pe3ysbTaToB. CorllacoBaHUE PE3yabTaTOB C MOJIb30BATEISIMH IPOU3BOAUTCS TOJIBKO B
TOUKaX, IUIAHUPYEMBIX MOCIIE 3aBEpILIEHHs KaKa0ro 3Tana padot, TpedoBanus k I1C «3aMopokeHbI» B
BUJIE TEXHUYECKOTO 3a/1aHUs Ha BCE BpeMsl ee co3/laHusl. Takum 00pa3oMm, OIb30BATENN MOTYT BHECTH
CBOM 3aMeuaHUsl TOJIBKO MOCIIe TOT0, Kak paboTa Haj cucTeMoi OyAeT MOJIHOCTbhIO 3aBeplieHa. B
cllydae HETOYHOTO M3JI0KEHUs TpeOOBaHUM MM MX U3MEHEHUS B TE€YEHHE JUIUTEIBHOIO Meproa
coznanus [10, mosnb30BaTeNy MONy4aroT CUCTEMY, HE YOBIETBOPSIONIYIO UX MOTpeOHOCTIM. Moenu
(xak (pyHKIMOHANBHBIE, TAK U HHPOPMAIIMOHHBIE) aBTOMATU3UPYEMOTr0 00bEKTa MOTYT yCTapeTh
OJTHOBPEMEHHO C UX YTBEP)KJICHUEM.
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2. METOAUYECKHUE YKA3AHUSA
IO MPOBEJAEHUIO MPAKTUYECKHNX 3AHATUN U IABOPATOPHBIX PABOT

2.1. IlpakTnyeckoe 3ansaTue Nel, 2 (2 gaca).
Tema: «OCHOBHBIE 3Tanbl pelieHus 3aaa4 Ha IBM».
2.1.1. Bonpocsl K 3aHATHIO:
1) OcHoBHBIE 3TaMbI pereHus 3aaa4 Ha DBM.
2.1.2. KpaTkoe onucaHie NpoBOJAMMOIO 3aHATHUS:
2.1.2.1. OTBeTHI Ha BOMPOCHI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHSI.
2.1.2.2. [IpoBeeHne TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
3a0anus onsa nposedeHuss meKkyujeco KOHmpoJis ychesaemocmu
1. Bribepute npaBUIIbHYIO TOCIIEAOBATEILHOCTh 3TANOB PELIeHUs 3a1a4l Ha DOBM
+ a) IlocranoBka 3amauu, Anroput™m 3ajauu, biok-cxema, Ilporpamma
b) IlocranoBka 3anaun, biok-cxema, Anroputw™m 3agauu, [Iporpamma
c) IlocranoBka 3agauu, AaropuTt™m 3ajaauu, [Iporpamma, biok-cxema
d) Anroputwm 3anmaun, [loctanoBka 3amxaun, biok-cxema, [Iporpamma
2. Kak o6o3Hauaetcst 010K yciioBue B OJI0K-cXeMe
+ a) poM0O
b) mapamrenorpamMmm
C) MPSMOYTOJIbHUK
d) smmuric
3. B uewm BeIpaxkaeTcsi MacCOBOCTh aJrOpUTMa
+ a) B ero NpUroJHOCTH I PELICHUs 3a7a4YH C JTIOOBIMU UCXOIHBIMU JTaHHBIMHU
b) B ero npuroHOCTH ISl peIIEHNs] HECKOJIBKUX 3a]1a4 OIPEEIEHHOT0 Kiacca
C) B €ro 3aIllMCH Ha HECKOJIBKHUX SA3bIKaxX MPOrpaMMHUPOBaHUS
d) B pemieHnH OAHOMN M TOM K€ 3a]1a4M HECKOJIBKUMU crioco0aMu

2.2. llpakTnyeckoe 3anaTue Ne 3, 4 (2 yaca).
Tema: «/IpyxecTBeHHOCTb porpaMmbl. JKU3HEHHBIH UK IPOrpaMMBbI».
2.2.1. Bonpocsl K 3aHATHIO:
1) py*ecTBEHHOCTh MPOrPaMMBI.
2) Y)Ku3HeHHBIN IIUKIT TPOTPAMMBI.
2.2.2. KpaTkoe onucaHne NnpoBOJAMMOIO 3aHATHUS:
2.2.2.1. OTBeTHI Ha BOMPOCHI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.
2.2.2.2. [IpoBeieHne TEKYILEro KOHTPOJISI YCIIEBAEMOCTH
3a0anus onsa nposedeHus mexkyujeco KOHmpoJis Yycheeaemocmu
1. Kakoii nogaxon k pa3paboTke MpOrpaMMHBIX CPEACTB Ha3bIBAIOT BOJIOMATHBIM
+ a) Ha Ka)JIOM dTale CO3/1al0TCs JOKYMEHTBI, HCIIOJIb3yEMbIE Ha ITOCIEAYIOIIEM dTale
b) ObicTpas peanu3zaiys pabouux BepcUil IPOTrpaMMBl
c) ObicTpas peanu3zaiusi pabounux BepcUil MPOrpaMMbl, B IajbHeeM pa3padoTka B paMKax
JAPYroro Noaxonaa
d) paspaborka ¢dopManbHBIX crneuuduKanUii W TpeBpalleHHe B IPOrpaMMbl MyTEM
KOPPEKTHBIX MTpeoOpa3oBaHuit
2. Kako#t momxon k pa3paboTKe MPOTPaMMHBIX CpPEICTB MpEINoiaracT KOHCTPYHpPOBAaHUE
IPOTrpaMM U3 y’Ke CYIIECTBYIOIIMX KOMIIOHEHT
+ a) cOopoYHOE MPOrpaMMHUPOBAHHE
b) BoxOmagHBIN ITOIXOT
C) HCCIeN0BaTeNbCKOE MPOrpaMMHUPOBaHHE
d) mporotunupoBanue
3. Kakwme cragum >XKM3HEHHOrO ILUKJIA MPOrpaMMHBIX CPEACTB PA3IM4ai0T B BOJOMATHOM
HOJX0ze
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+ a) pa3paboTka, MPOU3BOJCTBO MPOTPAMMHBIX M3/EIHHA, SKCILTyaTalus
b) BHemIHee omucaHue, MPOU3BOJICTBO MPOTPAMMHBIX M3CIIHA, TIPUMEHEHUE
C) pa3paboTka, KOHCTPYHPOBAHUE, IKCILTyaTaLHs
d) KoHCTpyHpOBaHUE, MPOU3BOCTBO MTPOTPAMMHBIX U3JICIHI, COPOBOXKICHHUE

2.3. IlpakTnyeckoe 3auaTue Ne 5 (2 yaca).
Tema: «IlocTanoBka 3agaun 1 cnenu(pUKaUs TPOrPAMMBI».
2.3.1. Bonpochl K 3aHATHIO:
1) IToctanoBKa 3a/1a4u U CrielUUKAIUS IPOTPAMMBI.
2.3.2. KpaTkoe onucaHue mNpoBOAMMOI0 3aHSTHSA:
2.3.2.1. OTBeTHI HA BOMPOCH CEMHHAPCKOTO (MMPAKTUYECKOTO) 3aHSATHS.
2.3.2.2. IlpoBeneHre TEKYIEro KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHus mekywe2o KOHmMpOois yCnesaemocmu
1. Ha nepBom 3Tare npoeKkTupoBaHUs IPOTrpaMM
+1) pa3pabaTheIBatOTCsl AITOPUTMBI, 337aBaeMble CIIeIU(DUKALIUIMHY;
2) co3gaercs cucTeMa BBOJIA IAHHBIX, BBIBOJIA PE3Y/IbTATOB;
3) BeIOMpaeTCs MaTeMaTHYECKUH anmapar, KOJUPYeTCs MporpaMmma;
4) hbopmupyetcs oO11asi MOIyIbHAS CTPYKTYpa MPOTrPaMMBbl.
2. OCHOBHOE TIPEUMYIIECTBO rpaUIecKOro pexxnma st HHTepderica moip30BaTens
+1) xopoias HarfsgHOCTb;
2) 6onpmol BIOOp mpudTOB;
3) pa3nuyHas [IBETOBas raMma;
4) BbICOKasl pa3pelaronas CioCOOHOCTb.
3. Hau6Gonpmmii 3¢ ekt npu ucnonp30BaHusl MapaMeTpa-KOHCTAHTHI TOCTUrAeTCs TOT/a,
KOTI'/la B IPOLEAYpY NepeatoTcs
+1) MaccuBHI ¥ 3aKCH, T.K. OHU 3aHUMAIOT 3HAYUTEIHHYIO YaCTh CTEKa;
2) AMUHHBIE IEpEeMEHHBIE 1IEJI0T0 THITa, KOTOPhIe 3aHUMAIOT BECh CTEK;
3) nmepeMeHHbIE BEIIECTBEHHOI'O TUIA, TOCKOJIBKY 3TOT TUIl 3aHUMAeT 3HAYUTEIbHOE MECTO B
MaMSITH;
4) nepeMeHHbI€ LIEJIOT0 TUIIA, T.K. YIPOIAeTcs nepeaaya 3HauCHUH.

2.4. TlpakTuyeckoe 3ansaTue Ne 6 (2 yaca).
Tema: «Anroput™msl. biok — cxembI».
2.4.1. Bonpocsl K 3aHATHIO:
1) Anroputmsl.
2) Biiok — cXeMbl.
2.4.2. KpaTkoe onucaHne mpoBOAMMOIO 3aHATHUS:
2.4.2.1. OTBeTHI Ha BONPOCHI CEMUHAPCKOTO (TIPAKTUYECKOT0) 3aHATHSL.
2.4.2.2. [IpoBeieHre TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH
3aoanus Ona npogedenus mekyuje2o KOHMpoIs yCnesaemMocmu
1. Yo npencranisier coboit O6J0K-cxeMa alropuTMa
+ a) COBOKYITHOCTh T'€OMETPUYECKHUX (UTYpP, COETMHEHHBIX MEKIY COO0M
b) COBOKYITHOCTB aITOPUTMOB, COSTUHEHHBIX MEXKTY COO0
C) COBOKYITHOCTh T€OMETPUUYECKHX (UTYP, COETMHEHHBIX B OJJHY
d) COBOKYMHOCTH MPSIMOYTOJIBLHUKOB, COSTMHEHHBIX MEXKTY COOOM
2. Kak o6o3HauaeTcst 010K yclioBUe B OJIOK-CXeMe
+ a) pom0
b) mapamenorpamMmm
C) MPSMOYTOJIBHUK
d) smwmrc
3. B uem BbIpaxaercss MacCOBOCTh aIrOpUTMa
+ a) B ero NpUroJHOCTH ISl PELICHHUS 3aa4H C JTIOOBIMUA UCXOIHBIMHU TaHHBIMHU
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b) B ero mpuroJHOCTH Ui PELICHUs HECKOJIBKUX 3aJ1au OIMpeIesIEHHOTO Kacca
C) B €ro 3allUCH Ha HECKOJIbKHUX S3bIKaxX MPOrpaMMHUPOBaHUS
d) B pemieHHM OJTHOM U TOH e 3a/1a4M HECKOJIBKUMH CIIOCOOaMuU

2.5. IlpakTuyeckoe 3ansaTue Ne 7, 8 (2 yaca).
Tema: «IIporpamma Ha si3bIKE€ BHICOKOTO YPOBHS. THIIBI JaHHBIX B S3bIKE BHICOKOT'O YPOBHSI».
2.5.1. Bonpocsl K 3aHATHIO:
1) IIporpamma Ha sI3bIKE BHICOKOT'O YPOBHSL.
2) Tunbl JaHHBIX B 3bIKE BHICOKOTO YPOBHSI.
2.5.2. KpaTkoe onucaHue mpoBOAMMOI0 3aHSITHSA:
2.5.2.1. OTBeTHI HA BOMPOCH CEMHHAPCKOTO (MMPAKTUYECKOTO) 3aHSATHS.
2.5.2.2. IlpoBeneHre TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHus mekywe2o KOHmMpOois yCnesaemocmu
1. Kakue s3bIKH HA3BIBAIOT SI3bIKAMU TPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS
+ a) UMHUTHUPYIOIIUE €CTECTBEHHBIC S3BIKU
b) UMUTHPYIOLINE MAITUHHBIA KO
C) UMHUTHPYIOLIUE aHTJIMMUCKUHN S3BIK
d) uMHTHpYIOIIKE BEICOKOYPOBHEBBIH SA3BIK
2. Yto Takoe orneparop
+ a) (pa3a A3bIKa, OJHOZHAYHO OIPEAETAIoNIas TPAaKTyeMbli 3Tar 00paboTKU JaHHBIX
b) KiIOUEBOE CIIOBO $3BIKA, OJHO3HAYHO OIPENENSIONIee TPAKTYeMBbIH 3Tam o0paboTKu
JTAHHBIX
C) TOAMpOrpaMMma, OJHO3HAYHO OTPENENISIONIAs TPAKTYEMBbIi 3Tan 00paObOTKH TaHHBIX
d) uMs nmepeMeHHON WK UICHTU(PUKATOP MMEPEMEHHON
3. Uro o3HavaeT uIeHTH(UKATOP SA3bIKA TPOTPAMMUPOBAHUS
+ a) UMs IporpaMMHOr0 0OBEKTa
b) nmopsaaKOBbII HOMEP MPOrPaMMHOT0 0OBEKTA
C) IPUHLMI pabOThl MPOrPaMMHOTO 0OBEKTa
d) npuHuMn paboThl PyHKIMU

2.6. llpakTnyeckoe 3ansaTue Ne 9, 10 (2 yaca).
Tema: «DyHKIIMHM U MaTeMaTHYECKUE orniepaTopbl. OnepaTopsl BBOJIA BBIBOAAY.
2.6.1. Bonpocsl K 3aHATHIO:
1) ®yHKIUKE U MATEMATHYECKUE OIIEPATOPHI.
2) Onepatopst WRITE u READ.
3) Oynkuu st paboThl CO CTPOKOBBIMH IIEPEMEHHBIMH.
2.6.2. KpaTkoe onucaHue NpoBOAMMOI0 3aHSITHA:
2.6.2.1. OTBeTHI HA BOMPOCH CEMHUHAPCKOTO (MMPAKTUYECKOT0) 3aHATHS.
2.6.2.2. [IpoBeieHne TEKYIEro KOHTPOJISI YCIIEBAEMOCTH
3a0anus ona nposedeHus mexkyujeco KOHmpOoJis ycnesaemocmu
1. Kakas nocienoBaTebHOCTh ONEpaluii MpeICTaBlIeHa B HApYIIEHUH [IpHopUTeTa’?
1) BbI30B (DyHKIIMH; AETICHHUE HALIEJ0; CIIOKEHHE;
2) BbIpaK€HUE, 3aKII0YEHHOE B CKOOKH; BO3BE/IEHUE B CTEIICHb;
3) ocTaToK OT JeJeHHUs HalleJ0; BEIYUTAHUE;
+4) neneHve HaIEI0; YMHOXKEHHE.
2. Kaxkue THIbl JaHHBIX 3aHUMAIOT aMAThL MeHee 4 0ainT?
+1) Byte
+2) Boolean
+3) Integer
4) Single
5) Double
6) Long Integer
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3. Kakas ¢yHKIuS BO3BpallaeT YMCIO, COJepiKalieecs B CTPOKE string, Kak YHCIOBOE
3Ha4YeHHe?
+1) Val (String)

2) Str (number)

3) CStr (Beipaxxenue)

4) Clnt (BeipaxxeHue)

2.7. IlpakTuyeckoe 3ausaTue Ne 11, 12 (2 yaca).
Tema: «Omnepatop ycrmoBHoro mepexona. Omepatop Oe3ycioBHOro mnepexonaa. Jlormueckue
omnepaiuu. OnepaTtop MHOKECTBEHHOTO BBIOOpa».
2.7.1. Bonpocsl K 3aHATHIO:
1) Omeparop 6e3yCIIOBHOIO IEPEX0/a.
2) Oneparop yCI0BHOTO MEPEX0/a.
3) Jloruyeckue oneparopsl.
4) Tabnuibl UICTUHHOCTH.
5) Oneparop CASE.
2.7.2. KpaTkoe onucaHue NpoBOIMMOI0 3aHATHUS:
2.7.2.1. OTBeTHI HA BOMPOCH CEMHUHAPCKOTO (MIPAKTUYECKOT0) 3aHATHUS.
2.7.2.2. IlpoBeneHNE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
3adanus ona npogedeHus mexkyuje2o KOHMpPOJis YyCneeaemocmu
1. Kakoii u3 3HaKoB 0003Ha4yaeT "He paBHO"
+a) <>
b) ><
c) =>
d) <=
2. Kakoe u3 cioB o6o3Hauaet noruueckoe "MIIN"
+ a) OR
b) XOR
c) AND
d) NOT
3. Kaxkoe u3 cioB 0003Ha4aer orunueckoe uckirodaromee "MIJIN"
+ a) XOR
b) OR
c) AND
d) NOT

2.8. IlpakTnyeckoe 3ausaTue Ne 13, 14 (2 yaca).
Tema: «{uxn ¢ mapamerpamu. Luki ¢ npenycnosuem. Lluki ¢ nocrycnosruem. Maccusbl».
2.8.1. Bonpocsl K 3aHATHIO:
1) Iuxa FOR.
2) Huxa WHILE.
3) Huxn REPEAT...UNTIL.
4) OmHOMEpHBIE MACCHBHI.
5) /IBymepHBIE MACCHBHI.
2.8.2. KpaTkoe onucaHue NnpoBOIMMOI0 3aHATHSI:
2.8.2.1. OTBeTHI Ha BONPOCHI CEMUHAPCKOTO (TIPAKTUYECKOT0) 3aHATHS.
2.8.2.2. [IpoBeieHne TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH
3aoanus onsa nposedeHus mekywe2o KOHmMpois yCnesaemocmu
1. Kak npaBuJIbHO yKa3bIBa€TCs UMs 3JIEMEHTA AIBYMEPHOTO MacCHUBa
+ a) A[3,5]
b) A(3,5)
c) A[3.5]
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d) A(3.5)
2. Kax nmpaBunbsHO oopmisiercs oneparop nukia "FOR"
+ a) FOR nepemennas:= nau.3Haud. TO xoH.3Ha4. DO nporpamMmHsbIii 0J10K;
b) FOR nepemennas:= Hau.3Ha4. TO KOH.3Ha4. MPOTpaMMHBIN OJIOK;
c) FOR nmepemennas:= Hau.3Ha4. DO koH.3Hau. TO nporpammublii 0J10K;
d) FOR nepemennas:= vau.3Ha4. TO DO koH.3Ha4. IpOrpaMMHBIN OJIOK;
3. Kaxk nmpaBuIbHO ONHMCHIBAETCS MAaCCUB IIEPEMEHHBIX
+ a) uMs MaccuBa:array[MHH. HOMep . . MaKc. Homep]| of Tum;
b) ums MaccuBa:array[MHH. HOMEp . . MaKC. HOMEp|: T,
c) uMms MaccuBa:TUN of array[MUH. HOMED . . Makc. HOMep|;
d) ums maccuBa:array[MuH. HOMEp , Makc. Homep| of Turr;

2.9. IlpakTnyeckoe 3ausaTue Ne 15 (2 yaca).
Tema: «Komnumiarops! u uaTeprperatopsl. Omudku nporpammupoBanus. [lomornib B cucteme
IPOTPaMMHUPOBAHUS».
2.9.1. Bonnpochl K 3aHATHIO:
1) OmmbOKH mpOrpaMMHUPOBAHHSI.
2) TTomortirs B CHCTEME IPOTrPaMMHUPOBAHHS.
3) KoMmusisiTopsl ¥ MHTEPIIPETATOPBI.
2.9.2. KpaTkoe onucaHue mpoBOHMMOI0 3aHSITHA:
2.9.2.1. OTBeTHI Ha BOMPOCHI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHSL.
2.9.2.2. IIpoBeneHne TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH
3aoanus ona nposedeHus mexywe2o KOHmMpoJs YyCnesaemocmu
1. [lepemenHble, 00BABICHHBIE BHYTPU MPOLEAYPHI WK (DYHKIINU, HA3BIBAIOTCS
+1) noxanbHBIMU;
2) npoleypHbIMHU;
3) yaCTHBIMH;
4) BHyTpEHHUMH.
2. [lepemeHHas B pOrpaMMHPOBAHUH MTOJTHOCTHIO XapaKTEPH3YETCS:
1) umenewm;
+2) uMeHeM, 3HaUY€HHUEM U TUTIOM;
3) UMEHEM U TUTIOM;
4) nMeHeM U 3HaUYE€HUEM;
5) 3HaYEeHHEM.
3. Uro Takoe CHHTAKCHC S3bIKa IIPOTPAMMHUPOBAHHS
+ a) cucrteMa InpaBul, ONPEAEISIOIINX JOMYCTUMbIE KOHCTPYKLIUH SI3bIKa TPOrPaMMHPOBAHUS
u3 OykB andasura
b) cucrema npaBuil, ONpeAEISAIOMINX TOMYCTUMbIE KOHCTPYKILIUHU S3bIKa MPOrPaMMHUPOBAHHUS
13 aHIJIMHACKHUX OYKB
C) cucTema IpaBuil, ONPEACIISIONINX JIOMYCTUMBIE KIIOUEBbIE CI0BA
d) cucrema mpaBuII, ONPEACISIONTNX TOMyCTUMbIE UMEHA TTePEMEHHBIX

2.10. IpakTuueckoe 3ansitue Ne 16, 17 (2 yaca).

Tema: «Ilognporpammsl. PeKypcHUBHBIE alITOPUTMBI».

2.10.1. Bonpochl K 3aHATHIO:

1) [oanporpamMsi.

2) PekypcHBHBIC QITOPUTMBI.

2.10.2. KpaTkoe onucanue NpoBOAUMOro0 3aHSTHS:

2.10.2.1. OTBeTHI HAa BOMPOCH CEMUHAPCKOTO (TTPAKTUYECKOTO) 3aHSTHS.
2.10.2.2. IIpoBeaeHMe TEKYLIIETO KOHTPOJIS YCIIEBAEMOCTH

3aoanus onsa nposedeHuss mexkyujeco KOHmpoJis ycheeaemocmu
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1. CrnenuanbHeiM  00pa3oM  o(OpMIICHHBIH OJOK MPOrpaMMHOTO KOJa, KOTOPBIN
BBITIOJTHSIET IEUCTBUS B MIPEIENIax CBOEro OJI0Ka M BO3BpalllaeT 3HAaYeHHE - 3TO .

OTBET: ®yunkius

OTBET: dynkius

2. VimeHOBaHHAs YacTh KOJA, BBIMOJHAIONIAS OINpEEIeHHbIC NEHCTBUSA: BBIBOJ TEKCTa,
BBITNIOJTHEHUE apu(METHUECKUX ACHCTBUIA, TIPOUTPhIBAHKUE BUCO(PparMeHTa — 3To

OTBET: I[Ipouenypa

OTBET: npouenypa

3. Omnepatop, KOTOpBIA OOBSABIAET TJIOOANBHYIO IEPEMEHHYI0 Ha YPOBHE IPOEKTa,
KOTOpasi AOCTYITHA JJIsi BCEX €r0 MOAYJICH.

OTBET: Public

2.11. llpakTuueckoe 3ansitue Ne 18 (2 yaca).
Tema: «O06paboTka MaccuBoB. COPTHPOBKA MAaCCHBOB.
2.11.1. Bonipochl K 3aHSTHIO:
1) HaxosieHre MakCUMaIbHOTO U MHHUMAJIbHOTO 3JIEMEHTa MacCHBa.
2) PanxupoBaHue MacCHBOB.
2.11.2. KpaTkoe onucaHue MpoOBOANMOIO 3aHATHSI:
2.11.2.1. OTBeTHI Ha BOIPOCHI CEMUHAPCKOTO (TTPAKTHYECKOTO) 3aHSITHSI.
2.11.2.2. TIpoBeneHrE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH
3aoanus onsa nposedeHus mexywe2o KOHmMpoJis YyCnesaemocmu
1. B kakoM BHJ€ COPTUPOBKH MACCHBOB 3JEMEHTHI MMOMAPHO CPABHUBAIOTCA C COCETHUMHU U
IpU HEOOXOIUMOCTH MEHSIOTCSI MECTAaMH
+ a) Ily3sIppKOBast COPTUPOBKA
b) Knaccuueckas coprupoBka
c) CopTupoBKa BKIIOUECHUSIMU
d) Beictpas copTupoBka
2. B xakoM BUJE COPTUPOBKH MAaCCHBOB HAXOJUTCSI MUHHUMAIbHBIN UM MaKCHUMAaIbHBIH
JJIEMEHT U TIEPECTaBISIETCS Ha IEPBOE MECTO
+ a) Knaccuueckast copTupoBka
b) Ily3sippkoBasi copTupoBKa
c) CoptupoBKa BKIIOYEHUSIMHI
d) Beictpas copTupoBka
3. B xakoM BuJe COPTUPOBKY MAaCCHBOB MPOUCXOUT pa3jielieHe MacCuBa Ha
OTCOPTHPOBAHHYIO U HEOTCOPTUPOBAHHYIO YaCTH
+ a) CopTupoBKa BKIIOUYECHUSIMHU
b) Ily3sippkoBasi copTupoBKa
c) Knaccuueckas coprupoBka
d) Beictpas copTupoBka

2.12. JlabopaTopHasi pagota Ne 1, 2 (2 yaca).
Tema: «Tumsl JaHHBIX, onpeAesieMble moyib3oBaTeneM. CTpYKTyphI».
2.12.1. Bonipochkl K 3aHSTHIO:
1) [Monp30BaTENHCKHIE THITHI JAHHBIX.
2) Tun naHHBIX CTPYKTYpa.
2.12.2. KpaTkoe onucanue NpoBOAUMOIo 3aHSITHS:
2.12.2.1. TlpoBeneHHe TEKYyIIET0 KOHTPOJIST YCIIEBAEMOCTH
3aoanus onsa nposedeHus mekywe2o KOHmMpois yCnesaemocmu
1. Kak nmpaBHIbHO MPHUCBaMBAThH 3HAYCHUE NTEPEMEHHON THIIA MHOXKECTBO
+ a) A:=[1,2,3/4];
b) A:=(1,2,3,4);
c) Ai={1,2,3,4};
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d) A:=[1234],

nen

2. Kakoit npuMep nposepsieT IPUHAIICKHOCTh 3HAYCHHS IepeMeHHoN "X" MHOXeCTBYy "a

+ a) IFxinaTHEN

b) IF xonaTHEN

¢) IF x=a THEN

d) IF x<=a THEN
3. Kakas onepanus HaJ MHOKECTBaMH 0003Ha4aeT 0ObeTUHEHIE
+ a) A+B

b) A*B

c) A-B

d) A=B

2.13. JlabopaTopHasi pagota Ne 3, 4 (2 yaca).
Tema: «Dalino0BbIi TUII».
2.13.1. Bonpochkl K 3aHATHIO:
1) Onucanwue (aitoBOro THIIA.
2) TekcroBble (hailibl.
3) TunuzupoBaHHbIC (DaKIIbI.
4) HetunusupoBaHHbIC (aiijibl.
2.13.2. KpaTkoe onucaHue MpoOBOAUMOIO 3aHATHSI:
2.13.2.1. IlpoBeneHne TEKYyIIeT0 KOHTPOJIS YCIIEBAEMOCTH
3a0anus onsa nposedeHuss mexkyujeco KOHmpoJis ychesaemocmu
1. B ueM ocHOBHOE OTJIMYHE (aiiyia OT MacCHBa
+ a) 4uCIIo IEMEHTOB, Ha3bIBaeMoe JJIMHOM (aiina, He PUKCHUPOBAHO
b) B (aiine MOryT OBITh TOJIBKO IBOMYHBIE UKCIIA
c) B (paiisie MOTyT OBITh TOJIBKO JIaHHBIE THIIA byte
d) umcio seMeHTOB, Ha3pIBAEMOE JUTMHOM MaccuBa, He (PUKCHPOBAHO
2. Kakas pyHkus onpezaensier, JOCTUTHYT JIU KoHel] (aiina
+ a) EOF
b) EOL
c) FOE
d) FILE
. C moMoip1o Kakoil mporeaypsl (aitin OTKpbIBAETCS ISl YTEHUS
+ a) RESET
b) ASSIGN
c) APPEND
d) REWRITE

w

2.14. JIaGopaTopuas padora Ne 5 (2 yaca).
Tema: «CraTuyeckue U IMHAMHUYECKUE TTIEPEMEHHBIEY.
2.14.1. Bonipochl K 3aHSTHIO:
1) luHamMu4ecKkue CTPYKTYpPhI JaHHBIX.
2) luHamuueckast maMsTh.
2.14.2. KpaTkoe onyucanue NpoBOAUMOI0 3aHATHS
2.14.2.1. TlpoBeneHne TEKYyIIET0 KOHTPOJIST YCIIEBAEMOCTH
3a0anus ona nposedeHus mexkyujeco KOHmpOoJis ycnesaemocmu
1. MaccuB sBisSleTCSl JUHAMHUYECKHM, KOTJIa B KadecTBE IapaMerpa
UCTIOJIB3YyEeTCs:
+1) maccuB 0e3 yka3zaHUs pa3mepa;

2) nepemeHHas 0e3 yka3zaHHs TUIIa,

3) moamporpamMma 0e3 CIHCKa mapamMeTpoB;

4) MaccuB (PMKCHPOBAHHOTO pa3Mepa.
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2. W3 yero cocrosT aapeca 6aliTOB MaMsATH
+ a) CerMeHt u CMelleHne
b) cexTop u cMmemeHue
C) CIOBUT M CMEILICHUE
d) caBur u cexTop
3. YkazaTenb - 3TO IepeMeHHas, KOTopas ...
+ a) B KauecTBe CBOETO 3HAYCHUS COJCPXKHT ajpec Oaiita maMsaTi
b) B KayecTBE CBOETO 3HAYCHHMSI COJCPIKUT ajipec (aiina
C) CCBUIAETCSI Ha 3HAYEHUE IPYrol NepeMEHHOMI
d) ykasbIBaeT Kyaa HaJI0 nepeiitu npu paboTe omeparopa 6€3yCcIOBHOTO Iepexoaa

2.15. JIaGopaTopuas padora Ne 6 (2 yaca).
Tema: « TunuzupoBaHHBIE U HETUIU3UPOBAHHBIE YKa3zaTenu. CIHCKH».
2.15.1. Bonpocsl K 3aHSITHIO:
1) Tunu3upoBaHHBIC M HETUITM3UPOBAHHBIC YKA3aTEIH.
2) Crucku.
2.15.2. KpaTkoe onucanue mpoBOIUMOI0 3aHATHS
2.15.2.1. TIpoBeneHre TEKYIIETO KOHTPOJIS YCIEBAEMOCTH
3aoanus ona nposedeHus mexywe2o KOHmMpoJis yCnesaemocmu
1. Kakum Ttunom o6o3HayaeTcs ykazareidb HE CBS3aHHBIA C KAKUM-THOO KOHKPETHBIM THUIIOM
TAHHBIX
+ a) POINTER
b) NEW
c) DISPOSE
d) NIL
2. Kaxoii mpornenypoit BelIeNs€TCs MaMATh 1101 AMHAMUYECKH Pa3MellaeMylo epeMEeHHYI0
+ a) NEW
b) POINTER
c) DISPOSE
d) NIL
3. Kax Ha3pIBaeTcs AMHAMUYECKas MaMsATh, pacCMaTpHBaeMasi Kak CIUIONTHON MacCUB OalTOB
+ a) Ky4a
b) crex
c) aiin
d) xumobaiT

2.16. JlabopaTopHasi pagota Ne 7, 8 (2 yaca).
Tema: «CriocoObl KOHCTPYHUPOBAHUSI TPOTPAMM».
2.16.1. Bonipochkl K 3aHATHIO:
1) CriocoObl KOHCTPYHPOBAHHUS TIPOTPAMM.
2.16.2. KpaTkoe onucanue npoBoANMOro 3aHATHA:
2.16.2.1. IlpoBeneHne TEKYLIETO KOHTPOJIS YCIEBAEMOCTH
3a0anus 0nsa nposedeHus mexkyujeco KOHmpoJis ycheeaemocmu
1. ITonxox k pa3paboTKe MPOrpaMMHOTO KOMIUIEKCa, MPU KOTOPOM OH pa30OMBaeTcs Ha
MIpOrpaMMHbIE MOAYJIH (ITPOrpaMMbl), 00pa3yrolile MHOTOYPOBHEBYIO CTPYKTYPY, - 3TO
+1) HUCXOAIas pa3paboTKa;
2) CTPYKTYpHOE ITPOrpaMMHPOBAHNE;
3) CKBO3HOM KOHTPOJIb;
4) MakeTUpOBaHUE.
2. ITporpamMMHBIi KOMIIEKC - 3TO CIIOKHAsI IPOrpaMMa, COCTOSIIAst U3
+1) MHOTHX MOJYJIEH M MOAITPOTPaMM;
2) pa3nM4YHBIX TEKCTOBBIX MPOLIECCOPOB;
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3) oBepIIeHHBIX TPOLIETYD;
4) onepatopoB, peaTu3yOUUX BEIYUCICHHS HaJl KOMIUIEKCHBIMU YHCIIaMHU.
3. Crunb nporpaMMHpOBaHUS - 3TO
+1) HaOop NpUEeMOB, O3BOJISAIOIIUX MOJYYHUTh JIETKO YUTAEMYIO, 3(pPEeKTUBHYIO TporpaMmy;
2) CMHTaKCHUYecKasi MPOBEpKa MPOTrpaMMbl Ha HAJTMYKE OMIMOOK;
3) ucnosib30BaHNE 00BEKTHO-OPHUEHTUPOBAHHOTO IPOIPAaMMHUPOBAHUS;
4) MaccoBO€ UCIOJIb30BaHNE KOMMEHTAPUEB K KAXKAOMY OIIEPATOPY POTrpaMMBbl.

2.17. JlabopaTopHasi pagoTa Ne 9 (2 yaca).
Tema: «MopyJbHbBIE IPOTPaAMMBbI».
2.17.1. Bonipochl K 3aHATHIO:
1) MonynbHBIE IPOrPaMMBI.
2.17.2. KpaTkoe onucanue NpoBOAUMOI0 3aHATHS:
2.17.2.1. TIpoBeneHre TEKYIIETO KOHTPOJIS YCIEBAEMOCTH
3aoanus ona nposedeHus mexywe2o KOHmMpoJis yCnesaemocmu
1. Vkaxute peKOMEHIAIUH, OTHOCAIIMECS K PALIMOHATBHOMY CTUIIIO IPOTPaMMHUPOBAHHUS.
+1) TOTUYECKU 3aBEepIICHHBIC MTOCIIEI0BATEILHOCTH ONIEPATOPOB 11eI1eco00pa3Ho 0hOpMIIATh B
BUJIE TOJIIPOTPaMM;
+2) He ciexyeT co3aaBaTh OOJIBIINE TEKCTOBBIC (aiiiibl,
3) METKH JIydllle 3aMuchIBaTh HU(ppamu;
4) mporpaMMHbI€ MOAYJIH CIEAYET CO3/1aBaTh 0O bEMHBIMHU.
2. OdodexTuBHas paboTa N0IH30BATENS C AUATOTOBON IPOrpaMMOil B OCHOBHOM JIOCTUTaeTCs
+1) noAroToBKOM MOJIL30BaTENS sl pAOOTHI B TUAJIOTE;
2) 3HaHUEM IIPOrPaMMHUCTOM clielu(pUKU TPOPEeCCUOHANBHOM NesTeIbHOCTH MOJIb30BaTENS;
3) 3HaHUEM TOJIb30BaTENIEM SI3bIKA TPOIPAMMHUPOBAHNS;
4) HamU4KMeM MCUYEepPIBIBAIOLIEr0 KOMMEHTApHs B IPOTrpaMMe.
3. Jlannbple, mpu 00pabOTKE KOTOPBIX MPABHIBHBIMH AJITOPUTMAMHU CHUCTEMBI MPOUCXOIUT
c6oit — 3T0?
+1) BBIOpOC;
2) omubka;
3) IaHHBIE-TECTHI;
4) KOHTPOJIbHbIE JAaHHBIE.
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