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M. M. AgpaHacbee — CTyLEeHT hakynbTeTa CpeaHero NpodeccoHanbHoro 0bpasoBaHus (Konnemxa)
0. A. lopbyHoea, I. T. Llinak, W.J1. PoxmaHbKO — Hay4Hble PYKOBOAWUTENN

PA3PABOTKA MPOrPAMMbI MPOBEPKU 3HAHUM

Llenbto paboTbl SBUNOCH MCCEA0BaHWE BO3MOXHOCTW MPUMEHEHUS PacLLMPSEMOro Nporpamm-
HOrO NPOAYKTa NO PELUEHNO 3aAay pasnnYHON HanpaBneHHoCTH B y4ebHOM npouecce. B xoge uccne-
[0BaHWA Bbin NpoBedeH MOHUTOPWHI paboThbl NpenogaBaTenen MaTemMaTikv NO NPOBEPKE KOHTPOMb-
HbIX 1 CaMOCTOSATENbHbIX paboT. BbisSBNEHO, Y4TO Ha NPOBEPKY paboT rpynnbl M3 25 Yenosek Npubnuan-
TenbHO yxoaut 60 MuHyT. OCcoBeHHO 3aTpaTHbIM SBMSIETCS NPOBEPKa PE3yNbTaToB PELLEHUS MO TakuM
TeMaM Kak «[lenctBus Hag matpuuammy, «pubnkeHHoe BblUMCIIEHNE ONPEAENneHHOro MHTerpanay,
«Metog utepaynity 1 «Cumnnekc MeTog», NOCKOMbKY 3TK TeMbl TPEOYIOT BbIMOMHEHNS BOMBLIOMO KO-
NMYecTBa BbIYKCIIEHWIA BO BpeMs paboTbl.

Bbino cchopmynupoBaHo NpeayioxeHne o paspaboTke eayHOro NporpaMMHOM0 NPOAyKTa, KOTo-
pbIn Obl NO3BONWIT BLINOSHATL YacTb UMM BECb MPOLECC BbIYMCIIEHUS, TEM CaMblM YCKOPWB NpoLecc
NPOBEPKW W NPOLIECC COCTABMNEHUS HOBbIX BapUaHTOB 3adaHuii. B pesynbTtaTte aHanusa nurepatypbl u
WHTEPHET-UCTOYHWKOB MyTEN peLeHst aHarnormyHbIx Npobnem He Bbino obHapyxeHo.

[ocTonHcTBamMmn paspaboTaHHOM NporpaMMbl SBASIETCS OPUEHTUPOBAHHOCTb MOJ KOHKPETHOe
yyebHoe 3aBefeHne, HaunHas C LIBETOBOW CXeMbl W 3akaH4MBas HabOPOM BCTPOEHHbIX W yAaNEHHbIX
3afad; pacwupsieMocTb nyTem [06aBneHUs HOBbIX 3afay; HanmuuMe CeTeBOM NOAAEPXKKM; Hannume
BCTPOEHHOrO BAA W BUAA YAaneHHbIX 3aaad; yaobHoe ucnonb3aosaHue BorbLLIOro Konnyectsa (opm,
Bnarogaps rpacuyeckomy uHTepdency MDI rnasHoit hopMbl; He TpebyeTcs yCTaHOBKA KMWMEHTCKON
yacTu; Bbicokoe ObicTpogencTBue. [naBHas opma nporpammbl (PUCYHOK) UMeeT rpaduyeckuii UH-
Tepdenc MDI, nossonstowwmin pasmeLlatb BHyTpU cebs govepHue opmbl. MimeeT aBe yHKUMOHab-
HbIX NMaHesIn BEPXHAS AN BbI30BA Pa3nuyHbIX POPM U HUXKHAS, AN NPOCMOTPA COCTOSHWA Nporpam-
Mbl. DOPMy MOXHO pacTarMBaTh, yBENUYMBATL U CBEPTLIBATH, YTO MO3BOMSET HACTPamBaTh ee nog no-
TpebHOCT nonb3oBatenen. o LeHTpy pacnonaraeTcs (PUPMEHHbI NOroTMn y4ebHOro 3aBefeHus.
Ctunuctnyeckoe oopmMieHne UMEET MsArkue LiBETa, He pasdpaxarolme rmasa nonb3osartenen npu
NPOAOMKMTENBHON paboTe. BOMbWWHCTBO 3NEMEHTOB (HOPMbl UMEKOT BCMIbIBAOLLME NOACKA3KA Mpu
3aepXuBaHUM ykasaTens Mblluu, TEKCTOBbIE Ha3BaHWS, onpeenstolee nx (yHKUMOHANbHOE HasHa-
YeHue, 1 rpacnyeckyro KapTUHKY 4ns Nyywero BOCNpUATAS nporpammbl. Ha HKHEN naHenm umeetcs
WHOVMKATOP CETEBOTO COCTOSIHUS, CHABOXEHHbIN TEKCTOBOW MOAMMCHI0, BCMNbIBAOLIEN NOACKA3KON U
OBYMS rpapuyeckumMn KapTuHKaMK, Onpefensiollee Tekyliee COCTOosHWE. BepxHss naHenb umeert
KHOMKY BbIX0Za, NOAKIHOYEHMS, OTKITHOYEHMS U KHOMKY BbI30Ba (POPMbI 3agad, BCE 3NEMEHTbI 3TOi na-
Henu Tak xe obnagatot Bcemu cBoiictBamu. OcTanbHble POpMbI TaK e UMEKT KHOMKM C rpaduyeckoi
KapTWHKOW W BCMIbIBaOLLME NOACKA3KK, CBETNO-roNy60M LBeT hopMbl 1 YA0BHbIN HTEPENC, NO3BO-
NAWMA nonb3oBaTensm 6e3 Tpyaa M3yunTb MX BO3MOXHOCTM; dopMma Bbi3oBa 3ajad npeactaBnser
cobor hopMy C ABYMS PacKpbIBAKOLLMMUCS BKIaAKamu: BKMAAKOW CO BCTPOEHHbIMU 3afaqamMu U yaa-
NEHHbIMK. Y (hOpMbl MOXHO U3MEHSATb pa3Mep M NoAcTpamBath ee nog cebs. Tak xe BHYTPW BKNagokK
NMeeTCs BO3MOXHOCTb W3MEHEHUS Pa3MepPOB dNeEMEHTOB. BCTpoeHHble 3apaun npeacTasnsatT cobon
nporpamMmbl, Bbi3biBaeMble C rMaBHON (POPMbI, U ABSKOTCA YACTbHO ABOUYHOIO KOAa NPOrpamMMbl — KIu-
eHTa. Kaxgas 13 H1X MMeeT CBOK (PopMy CO creyuarnbHO CNPOEKTUPOBAHHLIM Nog, 3adavy UHTepden-
COM.

3agaumn, JOCTYMHbIE HA yAANeHHOM cepBepe, NPEACTaBnsAoT coboit MogynM Unu GyHKLMK, S1B-
NAOLWMECS YaCTbio ABONYHOTO KOAA NporpamMmbl — cepBepa. Kaxaas Takas 3agadva npoekTupyercs no
OnpeaeneHHbIM npaBuiaM M 1cnonb3yeT obLWwmuin UHTepdenc Ans yaaneHHbIX 3agad, Yto no3sonser
MCNonb30BaTh MX B NPOrpaMMe - KIMEHT yaaneHHo u 6e3 HeobXoaMMOCTU BHOCUTL W3MEHEHWS B KNk~
EHTCKYIO YacTb. Kputepui, no KOTOpOMY NpoucxoauT Bbibop: Aenatb N 3agadvy BCTPOEHHOM unu yaa-



NEHHOM, 04EHb NPOCT: eCnu 3aava KpuTUYHa K yaobCcTBy BBOAA UCXOAHBIX AaHHbIX, TO ee Heobxoanmo
[enatb BCTPOEHHOW, YTO BReYeT 3a cOOOM M3MEHEHME NPOrpaMMmbl - KIMEHT M HEOBXOANMOCTbIO 06-
HOBIEHWS Y YXXe WMEILWMXCA Nonb3oBaTenei nporpammbl. ECnn ke 3agaya He CTOMb KpUTUYHA K
yaobcTBy BBOAA, TO Nydlle ee Aenatb YAaneHHOW, YTo BneyeT 3a coboi M3MeHeHue nporpaMmbl —
cepeep, 1 nocne OOHOBNEHMS CepBepa BCEM YXe MMEKLLMMCS MoMb3oBaTensam cpady xe OyayT ao-
CTYMHbI HOBbIE 3a4auu.
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masHas chopma, dopma paboTbl € 3agadamu, opma 3agadun NPUBAMKEHHOTO BbIYMCNEHNS 3HAYEHWI MHTErparos

Takke cnegyet OTMETUTb, YTO OTTECTUPOBATbL CMOXHYK NPOrpamMMy HeMpOCTO, U npolye ByaerT,
€Cni 3agava, B KOTOpOW oBHapyxmunack owwnbka, OygeT yaaneHHon, T.K. Nocne uenpaenexns notpeby-
eTcs 0OHOBUTb TOMbKO OAWH CEPBEP, @ HE AaHHble KNWeHTOB. Takum 0bpasom, nporpamma SBRSETCs
pacLumpseMon, no npocbbe npenogasatenen MOXHO 406aBNATL HOBbIE 3a4a4n Kak BCTPOEHHbIE, Tak 1
yAaneHHble.

Ha TeKyLnin MOMEHT B Nporpamme — KIMEHT UME0TCS 4 BCTPOEHHbIE 3aaaun u Tpu obnactu. M3
obrnactu «MatemaTtuyeckue METOAbI» MOXHO BbI3BaTb (HOPMY ANS PELLEHUs 3ahay CUMNNEKC-MeToaa
npu HeobXoaMMOCTM C NPUMEHEHMEM MeToda UCKYCCTBEHHOro 6asuca. M3 obnactu «UucneHHble Me-
TOAbI» MOXHO Bbl3BaTb ()OPMbI 3aday METOfa WTepauuin U AEeNCTBUIA Hag maTpuuamn. M3 obnactu
«3NEMEHTbI BbICLIE MaTEMATUKIN» MOXHO BbI3BaTb (DOPMY 3adaum ANns NPUBAMKEHHOrO BblYUCIIEHNS
nHTerpanos. ®opma 3agaun cumnnekc MeToda npeacrtasnseT cobon gopmy u3 Tabnuubl Ans BBOAA
NCXOAHBIX AaHHbIX, NEpeknoyaTens ¢ BbIGOPOM MUHUMU3ALMM UMK MaKCUMU3ALMN LieneBoit yHKLMK,
W HaCTPOWKON KONMYeCTBa YpPaBHEHUI N HEM3BECTHbIX, U NONEM 4NN BbIBOAA PE3ynbTaToB PELIEHNS.
Mocne BBOAA MCXOAHbIX AAHHbIX M HAXATUS HA KHOMKY «BbluMCnnNTbY, B NONE ANS BbIBOAA Pe3ynbTaToB




OydeT BbIBEAEH BECb MPOLIECC XOMa PeLLeHUs 3aa4qm CUMMIIEKC METOAA CO BCEMU NOCTPOEHUAMM 06-
LIe N OCHOBHOW 3adayyM M MPOPUCOBKOM cuMniekc Tabnuy. Mporpamma cama BbIGEPET, HYXHO N
NPUMEHATL METOA UCKYCCTBEHHOrO 6asuca, 1 ecriv 310 ByaeT HeoBX0AMMbIM, TO BbIZACT COOTBETCTBY-
towee coobuieHve.

®opma 3agaum «MeToga uTepauuity NpeACTaBnseT pelleHve 3aday AN ypaBHEHWA BuAa

A*X®+B*X +C =0 Ha copme umetotcs nons ans Beoga koadduumentos A, B, n C, BbiGop

[anasoHa noucka u TOYHOCTU U More BbiBOAA pesynbTaTa, B KOTOpOM ByadeT BbiBedeH OTBET nocne
HaxaTus KHOMKW «Bbluncnutby. Takxe MMeeTcs BO3MOXHOCTb COXPaHWUTb pesynbTaT BblYUCIIEHUS B
ann.

®opma 3agaum «[encTens Hag maTpuLammy npeactasnset coboit opmy, Ha KOTOPON UMEKDTCA
Tabnuubl Ans BBoga Matpuubl A n B 1 maTpuupl pesynbtata C, HacTponka pasmMepHOCTH MaTpuL, Bbl-
Bopa neicTeis NPoM3BOAMMBIMU Haf MaTpuLamm, BbIGOP KOIPMULMEHTOB CTOALLMX Nepes MaTpuua-
mu A, B, E. B kayectBe 4eMCTBUI NPOU3BOAMMBIX HaL MaTpuLaMi MMEKTCS: CIIOXEHWe, BbluMTaHwe,
YMHOXEHWe, nepeBog B 0BOpaTHy0 MaTpuuy M TpaHcroHupoBaHue. MMog matpuuamn A n B ectb
HacTpoika Bblbopa «B3ATUS» MaTPULbl kak 06paTHON unn Be3 U3MEHEHWN, Tak e UMeeTCs BCTaBka
yXe roTOBbIX MaTPULL, TaKWUX Kak eMHUYHAs, 3anOSIHEHHas HyNAMU UNW eauHULAMK, UK CKOMMPOBATb
MaTpuuy 13 apyron matpuubl. Mog Tabnuuen maTpuubl pesyrnbTaTta ecTb KHOMKW KOMMPOBaHWS pe3ysb-
Tata B MaTpuuy A unu B. B meHto «Buay ectb Bbibop paboTbl Nporpammbl kak 0BbI4YHbIN KanbKynsTop,
B TaKOM PEXMMe OH CYMTaEeT BblpaxeHus matpuy B Buge n*A+k*B+d*E wu pexum nogcyeta

OnpeaeneHHoro MaTpUYHOro Bbipaxerns N* A® +k* A+d *E , NCMOSb3YIOLMICS B HEKOTOPLIX 3a-

[ayax Ha npegmeTe «YucneHHble MeToabl». [ns BbMUCIEHMA HEOBXOAMMO HACTPOUTL MHTEpdEnc
noa HeobXoanMMble HyXXAbl W HaXaTb Ha KHOMKY «BblyncnuTb», Aanee BO3MOXHO MCMOMb30BAHME KHO-
MOK KOMMPOBaHWS MaTpuLbl pesynbTata M NPOLOIIKEHNE BbIMUCTIEHNS Ans 6onee CNOXHbIX Bblpaxe-
HUI.

®opma 3agaum «pnbnmxeHHoe BbIMUCNEHNE MHTErPaNoBY NpeacTaBnsaeT cobor Gopmy, Ha KO-
TOPOM UMEIOTCS: None BBOAA MOALIHTErPanbHOMO BblpaXeHWs, Nons BBOAA BEPXHErO M HIKHEro npe-
[enoB, KONWYECTBO LLIAroB, KHOMKK 4N1st He npsimoro BeoAaa yncen (0 — 9), 3HakoB onepauuii (CroxeHue,
BblUMTaHWE, YMHOXEHWE, AeNEHNE, BO3BEAEHME B CTeNeHb, OTKPbIBALAs M 3akpbiBatoLiasi ckobka,
3ansTas), BCTaBka MaTeMaTUYECKUX (PYHKLMIA, MepeMEHHbIX U KOHCTaHT(X, Sin, cos, exp, In, tan, atan,
pi) , NepeknyaTeNnb OrpaHUYMBAIOLLMIA NPSMOM BBOL C KMaBuaTypbl, NOSie Ha KOTOPOM PUCYETCS
noabIHTErpanbHoe BblpaxeHne BO BBEAEHHbIX Npeaenax, none ¢ BbIBOAOM pe3ynbTarta, KHOMKa 04MCT-
K1 BbIBOAA M KHOMKa «BblumcnnTby. MNocne BBOAA BXOAHbIX AAHHbIX U HAXATWUS KHOMKW «BbI4MCIIUTLY,
nporpamMma HapucyeT rpadovk 1 NPUBIIMKEHHbIE BBIMUCTIEHHbIE 3HAYEHWSI MO METOAAM MPAMOYTrOMbHM-
koB, Tpaneuuit 1 napabon. Cama 3agaya nNo3BOMSET BbICYNTLIBATL 3HAYEHWS CIIOXHBIX MHTErpanos,
npubnmkeHHbIMU MeTogamn. dopma noaknoyeHus umeet 4 nons ans Beoga IP agpeca yaaneHHoro
cepeepa, HoMepa nopTa, NorMHa W napons Ans AanbHenwero pasgeneHns goctyna. Bknagka ¢ yna-
NEeHHbIMK 3aJa4aMn UMEET MoNs CO Crinckamu obrnacTen u 3agad ans BblbpaHHbIX obnacten. Otnnune
NnLWb B TOM, YTO BCS MHGhopMaLwms Tenepb bepetcs ¢ cepeepa. ELe 0gHUM OTINYMEM SBNSIETCS Hamu-
4ne nonen Ans onucaHus 3agayun, Tabnuubl BBOAA MCXOAHBLIX AAHHBIX U MOMEM C pesynbTaTamu Bbl-
yncnenun. Bes MHgopmaums ans atux nonen 6epetcs ¢ cepeepa. KNWeHT oCyLLecTBSET TOMNbKO BBOA
NCXOLHbIX AaHHbIX, 1 0OTODpaXeHUe pesyrnbTaToB BbIYMCIEHUI, @ BCE BbIYUCIIEHUS BbINOMHAET CEPBEP.

lMporpamma — cepBep peanu3oBaHa B BMAE KOHCONMBHOTO NpurnoxeHus ¢ MeHto. Cepeep npesa-
cTaBnsieT cobon MHOTONOTOYHOE MPUNOXKEHWE C NOTOKAMU 4SS NPOCNYLUMBAHUS KITMEHTOB, KOHTPOSM-
POBaHMSA KNMEHTOB Ha 0OpbIB COeaMHEeHWs, 3annucyk ¢ainoB nora 1 NOTOKaMWU HEMOCPEACTBEHHO ANs
paboThl ¢ KaxabIM knveHToMm. Cepeep BeaeT ABa Nora: nor cobbiTiid, B KOTOPbIX 0TOOpaxarTcs Bce
AeNCTBMS, NPOU3BOAMMbIE HAJ CEPBEPOM, ¥ NOT OLUMBOK, B KOTOPOM OTOBpaxarTCcs OwnbKM, nponsse-
O€HHble BO BpemMsi paboTbl cepBepa, YTO MO3BOMSAET MPOCMOTPETb paboTy cepeepa ¥ OnNpeaensTb
ownbkn B cnyyae ux nosieneHns. Cam cepsep, Kak nporpamMma, 3agyMblBancs Kak yHUBEpPCanbHOE
NPUNOXeHNe, He NPUBSA3aHHOE K Kakon-nmbo npeameTHOM obnacti. M MoXeT nerko nporpaMmmpoBathb-
ca nog apyrue uenu. [ns pacmpeHunst (yHKLUMOHaNbHOCTW cepeepa A0CTaTOMHO HanucaTb U NOAKMH0-



YUTb K HEMY NPOrPaMMHbIA MOZYIb, NOCIE YEro ero MOXHO ByaeT yxe ucnonb3osatb. Bce yaaneHHble
3aa4m SBNATCA KaK pacLUMpsoLLMe YHKLMOHANbHOCTb, MOAYIN BbI3bIBAIOTCS B HYXHbIA 4115 KIUEH-
Ta MOMeHT. Takxe B cepsep BCTPOEH MOZYSb LWN(POBAHUS faHHbIX, UCMONb3YOLWMIA Wndp BikeHepa,
caM MeTo[ He SBMSIETCS KPUMTO CTOMKMM, HO 06eCneYnBaeT HaaexHyH 3aluTy OT HeCaHKLMOHUPOBaH-
Horo goctyna. [porpamma Tak e uMeeT hopMy Ans NOMOLLM nonb3osatensm. B Heil meeTcs Bknag-
KW JOKYMEHTaLMS 1 O Nporpamme.

CnepyeT OTMETUTb, YTO B NPEACTaBIEHHON NPOrpaMMe MCMOSb3YHTCA UCKMIOYUTENBHO MaTeMa-
TUYECKMe 3afaun, HO 3TO He O3HAYaeT, YTO MpU pacLUMPeHUN YHKLMOHANBHOCTU Henb3s bydeT wc-
nonb3oBaTb 3afayn Apyrux HanpaeneHun. PaclumpeHneM nporpamMmmbl MOTYT 3aHUMATLCA Aaxe CTy-
[EHTbI, NCNONb3YHLLME NONYYEHHbIA OMbIT Ang camoobpa3oBanus. Mo pesynbTatam BHELPEHWS npo-
rpamMMbl CAENaHO 3aKmniyeHre O TOM, YTO OHa MOXET SBNATbCS Takke W obyyatolen bnarogaps uc-
NONb30BaHMIO CETEBOrO MHTepdenca. Bpems NpoBepKM KOHTPOMbHbLIX M CAMOCTOATENbHBIX paboT co-
kpaTunocb 40 15 MuHyT. A 0T3bIBbI NpenoaaBaTenen u CTyAeHTOB B B0MbLWIKHCTBE ObIn NONOXUTENb-
HbIMK. [loCTYnalT NPeAnoXeHUs No COBEPLUEHCTBOBAHWIO NMPOrPaMMHOrO MPOAYKTa, YTO MOCAYXKMIIO
NOBOAOM ANS AarnbHENLLEro COBEPLLEHCTBOBAHNS UMEIOLENCS (DYHKUMOHANBbHOCTN U foBaBNeHUs HO-
BbIX (OYHKUWIA nporpamMmbl. Tak kak 3TO nporpamma NPOBEPKM 3HAHWW, B HEW TaK Xe peanu3oBaHbl
(DYHKLMN 3NEKTPOHHOM NOYThI, TECTUPOBAHMS, U HOBOCTEN. JNEKTPOHHAS NOYTa MOXET UCMOSb30BaTh-
Cs Ans NepechInk1 pasfnyHbIX SNEKTPOHHbIX Y4eBHUKOB, METOAMYEK U TEKCTA. Tak ke Kak 4acTb anek-
TPOHHOW NOYTBI B MPOrpaMMe peani3oBaHa 3arpyska SMEeKTPOHHbIX Y4eBHUKOB ANs CTYLEHTOB, KOTO-
pble XOTAT U3Y4UTb, YTO-TO CAMOCTOATENBHO. HOBOCTM MOXHO pa3denuTb Ha [Be YacTu: Ans Beex, T.e.
AN BCexX rpynn v ana rpynnbl. HoBocTv ans rpynnbl 6yaeT peaakTupoBaTh KMNacCHbIM pyKOBOAUTENb
9TOW rpynnbl, @ HOBOCTU AN BCEX — aAMUHUCTpaTOp. He BCe npenogasaTteny YMeT nonb30BaThCs
COBPEMEHHbBIMU COLMArbHbIMU CETAMM, @ C MOMOLLbK0 HOBOCTEN B 9TOW NMPOrpamme OHK CMOTYT BbICTPO
W Nerko MHAOPMMPOBaTh CTYAEHTOB O KakiX-TO COBBITUAX BHYTPU IpynMbl, Tak v Ansg Bcex rpynn. Ha
TEKYLMA MOMEHT TECTUPOBAHWE HaXo4UTCA B CTaAuM NPOEKTUPOBAHUS, HO B HEM ByayT peanus3oBaHbl
BOMPOCHI C BbIOOPOM BapuaHTa OTBETa, BBOLOM BPYYHYHO, BbIBOPOM HECKOMbKMX BapUaHTOB OTBETA,
KOMMIeKCHbIA TecT. Bce pesynbTathl 6yayT coxpaHsTbes B B ¢ BO3MOXHOCTbIO NOCReayHoLwen npo-
BepKM npenogasatesnem.

CepBepHas YacTb Nporpammbl HanucaHa Ha a3bike C++, komnunsTop — Visual Studio 2008. Knu-
eHTCKasi YacTb HamucaHa Ha s3blke C++, komnunstop RAD Studio XE 2010 Builder, CYB[ MySQL
Server.
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