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AHHOTaUunA

B faHHOM nccnefoBaHNM akLEeHTNPYETCH BHUMaHe Ha HEOBXOAUMOCTM NOyYEHNS CTy-
AeHTamu IT-HanpaBaeHWi NOArOTOBKYM OMbITa PeLleHNs NpakTMYeckmx 3afay. AKTMBHoe
yyacTue CTyAeHTOB B CMOPTUBHOM MPOrPaMMMPOBaHMMN BHE 3aBUCHMOCTY OT HauabHbIX
HaBbIKOB CMOCOBCTBYET MOJYYEHMIO Takoro onbiTa. MpeAcTaBNeH MNOAXOA K CO3j4aHMI0
COCTA3aHMIA C Ucnonb3oBaHMeM bubnuotekm testlib Ha 6ecnaaTHOM poccuiickoi nnat-
dopwme AHgekc.KoHTecT. [porpaMMHble Mogynn naaTpopmMbl 06ecneynBatoT OCHOBHbIE
3Tanbl XXM3HEHHOrO LMKNa COPeBHOBaHWA OT reHepaLu TeCToB K 3aavaM A0 NoABeAeHNs
utoros. MpejocTaBneHa BO3MOXHOCTbL Peann3oBaThb JIOrMKy paboTkl CBOel CrCTeMbl OLe-
HUBaHWS, YUNTbIBas HabpaHHble CTyaeHTaMu 6anbl 1 WTpadbl. MIcnonb3ysa HacTpoLiku
3a/laHNi MOXHO OrpaHNYMBaTb Pecypchbl NaMATV N BPeMs BbIMOAHEHUS MPOrPaMMHOro KO-
Aa y4acTHmKoB. CneymnanbHblil MOAyNb Takxe GopMUpyeT OTAeNbHbI Habop TpeboBaHMiA
K Crocoby peLueHns 3aAay, YTO ABASETCA BaXHbIM YC/I0BMEM /1Sl NPOBeAeHNs COPeBHOBa-
HK B pamkax yuebHoro npotecca. Co3jaBas baHK 3afaHuli ANs cCOpeBHOBAHNS € Y4ETOM
NpoiAeHHOro MaTeprana 1 nsyyaembix KypcoB, MOXHO «BLUTL» NPOBeAEHNe COPeBHOBa-
HWIA B y4ebHbIli npoLiecc, YepeAys NHANBUAYaNbHble 1 KOMaHAHbIe 3Tanbl. [pegnaraemMbiii
noAxoZ anpobuypoBaH Ha NpakTuKe: ABa pa3a B CEMeCTp CTYAEHTbI MAAALLINX KYPCOB OAHO-
ro U3 MHCTUTYTOB ANTaliCKOro roCyHBEpCMTETa yHaCTBYHOT B COCTA3AHWAX, TPEHUPYS CBOU
HaBbIKM BbICTPOro 1 6e30WNB0YHOr0 HanMcaHWs NporpaMMHoro koga. OnbIT NpoBeje-
HWSA NOA0OHLIX TYPHMPOB NoOKasan roTOBHOCTL CTYAeHTOB U NpenojaBaTeneli ocBavBaTb
HOBble GOPMbl YHeBOHbIX 3aHATUIA.

KntoueBble c/ioBa: cOpeBHOBaHME 10 NPorpaMmMupoBaHII0, aBTOMAaTU3NPOBaHHAs Mpo-
BepKa Koga, Yyekep, NHTePakTop, NoCTPOLEeCccop, reHepayms TecToB, LUTPaAPHbLIE OYKY,
6a/1/1bl 3@ peLLeHne, MOHUTOP y4acTHUKOB, 6aHK 334aHWii, TECTbI, POrPaMMHbIi KOJ.
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1. BBEAEHUE

COBpeMEHHBIe TeHAECHITUH KaJpPOBOTI0 PEIHKA TpEGYIOT OT BBEIITYCKHHKOB BY30B OIIBITaA pe-
IeHMs ITIpaKTUYeCKHX 3aa4 B UX HpO(l)eCCI/IOHaJIBHOI;'I JIesITeJIbHOCTU. ITU Tp660BaHI/I9{ IIpensb-
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SIBJIAIOT paboTomaTeH, a GOpMUPYIOTCSI OHU Cpefiol, B KOTOPYIO IIOIIafal0T BEIITYCKHUKHU I10CJIe
TpyoyCcTpoicTBa. «[J1aBHasA ¥ HauboJiee 4acTO 3Bydallas IpeTeH3us paboTojaTeseld K BBI-
IIyCKHUKaM BY30B CETOHSI — OTOPBAHHOCTH IIOJIYUeHHBIX 3HAHUM OT IPaKTUKU» [1]. Dexe-
pasbHbBIE TOCyIapCTBEHHBIE 00pa3oBaTeJIbHEIE CTAHJAPThI BEICIIIET0 00pa3oBaHMs 110 HAIIpaB-
JeHU « TH)OpMaTHKaA U BRIYHUCIUTEIbHAs TeXHUKa» OIIPe/eJISSI0T KOMIIeTEHITUH I10 ITPorpaMm-
MaM OakasiaBpHaTa, KOTOpble MOYKHO 00eCIIEYUTh B TOM CJIydae, €CJIU CTYAEHTHI IIOTyJIIIN
IOCTaTOUHBIMN OIIBIT CAMOCTOSITEILHOM U KOJJIEKTUBHOM paspaboTKu mporpaMu [2]. IloaTtomy
JUIs1 By30B C IT-HanpaBJIeHUSIMH IIOATO0TOBKH B OJ/IM KamIIel ITepCclieKTUBE 0J/DKHA OBITH pelile-
Ha 3a/[ayda 110 CO3[JaHUI0 CIIeITUaIbHBIX YCI0BUI [ Pa3BUTHS HaBBIKOB IIpOrpaMMHOI pa3pa-
6oTKH [3, 4].

VIMeHHO OT OIIbITa HUCIIOJHUTEJSI 3aBUCUT Pe3yJIbTaTUBHOCTH BCeX ITAIIOB YKU3HEHHOTO
[YKJIa IIPUKJIaJHOIO0 IIPOeKTa: OT IIOCTPOeHU KOHIIEIIIUY /10 BHeipeHUd. [IpuKIafgHble Ha-
BBIKH GOPMUPYIOTCS He TOJIBKO 3a CUET BBHIIIOJHEHHOTO 06b€Ma ITOA06HEBIX paboT, HO U CIIeIH-
$UKOM ¥ pasHOPOJHOCTHIO pelllaeMbIX 3afiau. HeTpuBHaIbHbBIE (IIyOOKHE TI0 CJI0YKHOCTH) pe-
LIeHUs], OCHOBaHHbIe Ha 3 QEeKTUBHBIX aJrOpUTMaX, HEBO3MO>KHO IIOCTPOUTD, €CIH HCII0JIb-
30BaTh TOJIbKO 3apaHee M3BeCTHEIe ITabJIOHBI. /[JI1 IporpaMMHOM peaju3aliii TaKUX 3a/ad
HY’KHBI YHUBepcaJIbHble HHCTPYMEHTHL: CCTEMHOe MBIIIJIEHHE U HaBBIKY IIPOrPaMMHOM pas-
PpaboTKH ¢ y4€TOM HEKOTOPHIX OTpaHUYeHUI (BpeMs Ha pa3paboTKy, UCII0JIb3yeMEble IIpOrpaM-
MOU pecypcChl, METOOJIOTHS U AP.).

OfHUM U3 0UeBUIHBIX CII0COO0B MOJIyUeHHs IIPAaKTUUeCKOTO OIThITa Pa3paboTKH SIBJISETCS
yJyacTue B COpeBHOBaHUSX 110 IPOIPaMMHUPOBAaHUI0: BOBJIeUeHIE B CaM IIPOIIECC OJTMMITHATHO-
T0 IBWXKeHUH [5, ¢. 52]. AHa/IM3 UCCIeloBaHUN B JaHHOM IIpeIMeTHOM 06s1acTU [5-8] 11oKasan
BBICOKYIO IIEHHOCTh TaKHX COCTsI3aHUU. OT yUaCTHHUKOB TPebyeTcss MaKCUMaJbHOe IIOTPyrKe-
HUe B IIpeIMeTHYI0 00J1aCTh, KOHIIEHTPAIlMd BCeX BHYTPEHHUX CHJI JIJI TOCTHDKEHUS pe3yib-
TaTa. B Xo7ie paboThl popMHUpyeTCsI KOMaH/la ¥ BHICTPAaUBaKOTCSI B3aMMOOTHOIIIEHHs, OIleHHUBa-
IOTCSI IMYHOCTHBIE KauecTBa: CTPECCOYCTOMUYMUBOCTh, KOMMYHHUKa6e/IbHOCTD, I1eJIeyCTPeEMIIEH-
HOCTb.

OnuMIImaHOe IPOrpaMMUPOBaHUe IIpe/IIIoIaraeT pelleHue HeTPUBUAIbHEIX 3a7aY C YUé-
TOM OTpaHUUeHUH. « OCHOBHBIM IIPUHITUIIOM TaKUX COPeBHOBAHUU SIBJISIETCS pellleHue 3aJjaH-
HBIX aJITOPUTMHUYECKUX 3a/Ia4 C OTpaHUUYeHUSIMH Ha 06'heM IT0TpebJIsieMot TaMATH 1 Ha BpeMst
BBITIOJTHEHUS TIPOTPaMMEL. [IpH 3TOM YYHUTHIBAETCS IIPABHJIBHOCTE PEITeHUs 33/JaHuUs, BpeMS
HaITHCAaHUS 3TOTO pPellleHUs ¥ KOJIMYeCTBO HeyAauHbIX ITOIBITOK CIa4H pelieHus» [8, c. 7].

KoHeuHO, cyliecTByeT MHOXKeCTBO (e/lepaIbHBIX U MeXKIYHAapOIHBIX COPeBHOBAaHUMU II0-
no6Horo poza. Ho ciefyeT yIUTHIBAaTH TOT GaKT, UTO 3TU COPeBHOBAaHUS TPe6YIOT OT YUaCTHU-
KOB CepbE&3HOM IIOATOTOBKH U CJIaKeHHOM KOMaHZHOM paboThl, TaK KaK pacCUUTaHbI Ha «IIpo-
deccroHaIoOB», KOTOpHIE YoKe 06/I1afal0T YHUKaJIbLHBIMHU HaBbIKaMU. CJI0’KHO HAaUTH U aKTya-
JIU3UPOBATh COCTSI3aHUS, KOTOPhIE paCCUNTAHbl HA «HOBUUKOBY, [IeJIAI0IINX IIEPBBIE IIaru KaK
paspaboTyuKu (IIpOrpaMMHUCTEI). B paMKax yue6HOT0 Kypca I HeCKOJIbKUX TPyl (YUeOHBIN
II0TOK) BOCTPeOOBaHEI COCTSI3aHUS «JIOKAJIbHOIO» YPOBHS, KOTOPBIe OYAYT COOTBETCTBOBATH
IporpaMme o0y4ueHUs: IIOJIyIeHHOU 6a3e TeOpeTHYeCKUX 3HaHUM, paCCMOTPEHHBIM S3bIKaM
U CcpejlaM IIpOrpaMMMpPOBAaHUS, OCBOEHHBIM MHCTPYMEHTaM JJIs1 IIPOeKTUPOBAHUS peIleHUH.
IToto6HBIE MePOIIPUATUS MOYKHO «BIINUTH» B 00pasoBaTeJbHYH TPAEKTOPUIO IIPOQUILHOIO
Kypca, 151 TOT0 UTOOBI KaK/IbIN CTYZeHT MOT IIPpH0o6peCcTH IeHHBIN OIIBIT yYaCTHUKA, OI[eHUTh
CBOY BO3MO>KHOCTH U IIOJIYYUTB JOIIOJTHUTEIbHbIE CTUMYJIBI [JIsI CBOETO Pa3BUTHSL.

B maHHOI paboTe IIpejCcTaB/IeH IIOAXO[ K CO3LAHUI0 COPeBHOBAaHUM I10 IIPOTPaMMHpPOBA-
HUI0 C UCII0JIb30BAaHHUEM I'OTOBOTO pellleHud - ItaT$opMel AHnekc.KoHTecT [9]. CopeBHOBaHMe
paccMaTpHUBaeTCsl KaK CHUCTeMa-KOHCTPYKTOP, OCHOBHBIE 3JIeMeHTHI KOTOPOi GOpMUPYIOTCS
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depe3 web-uHTepderic, He Tpebys LOIIOJHUTEJILHOI0 IIPOTPaMMHOr0 obecrieueHus. Ha ocHOBe
II0/IX0/ia IIOCTPOEHBI COCTSA3aHUS AJI CTYLEHTOB IIEPBOIO0 U BTOPOTO KYpPCOB HallpaBJIeHUS
noaroToBkHA 09.04.03: [IpukiaagHasa wHGopMaTUKa MHCTUTYyTa MaTeMaTUKA U UHOOpPMAaIU-
OHHBIX TeXHOJIOTHUM AJITaliCKOr0 TOCYHUBepCHTeTa. [leproAMYHOCTE UX IIPOBeleHUsI — OfUH
pas B ceMecTp 3a HeCKOJIBKO HeZleJb [0 Hadajla CeCCHU. B TeueHMe IBYX HeflesIb IIpejIara-
€TCs PelllUTh HeCKOJIbKO JeCATKOB 3a/ay [l pasJIMYHbIX [IpeMeTHBIX obJacTel. [Ipu aTom
He06X0IMO HCII0JIb30BaTh KOHKPETHEIE ITapaJUIMbl IIPOTPaMMUPOBAaHUS U OlIpe/ie/IeHHbIe
CTPYKTYPHI JaHHBIX. Bec Ka>K[0M 3ajaU¥l B UTOTOBOM CyMMe 6aJIJI0B 3aBHUCHUT OT €€ CJI0YKHOCTH,
0T YMCJIa HeyJauHBIX IIOIIBITOK PellleHUs U OT KOJIMYeCTBa II0JI0KUTEIbHBIX BEPAUKTOB, I10-
JIy4eHHBIX paHee IPYTUMH y4aCTHUKaMU. JIMgHble BKIabl y4aCTHUKOB (HabpaHHbIe 6aJlIbl)
YUUTHIBAIOTCS IIPU BBICTABJIEHUM 3a4ETOB I10 IIPeMeTY.

ABTOpBI HCCIeZJOBaHMS He CTaBsT Ilepes COO0M [1eJIM 0Ka3aTh YHUKaJIbHOCTh BEIOpaHHOM
I1aTQOPMEL Ilepe]l APYyTHUMHU ILIOIaIKaMU C IIOAO0OHBIM QYHKIIMOHAJIOM. B maHHOU cTaThbe
coopMHUpOBaHbl IIPAaKTHUUeCKHEe PEKOMEHAAITUM IIPOBEJEeHMS COCTI3aHUI II0 IIPOrpaMMU-
POBaHHIO C YUYETOM PeCypcoB caMOM IIaTGOPMBI M BCIIOMOIATeJbHBIX MOAYJIeH, KOTOPhIe
aBTOMAaTH3HPYIT YacTh IIPOIIECCOB II0 IIOATOTOBKe M IIPOBepKe 3amaHuil. MaTepuasbl HC-
CJIel0OBaHUs II03BOJIAT CZeJjaTh BBIBOABI OTHOCHUTEJIBbHO IIPUMEHHMMOCTH TaKOTO II0/IXO0/a
K KOHCTPYHPOBaHUIO COCTA3aHUM B KOHKPETHOM By3e. KOMMeHTapuUu II0 HacCTPOMKe COpeB-
HOBaHUA IIOMOTYT OpraHM3aTopaM u3be)xaThb OIIHO0K M COKPAaTUTh BpeMeHHbIEe 3aTpaThl Ha
co3JaHMe TaKUX TYPHUPOB TakKoKe U Ha APYTUX IIaTopMax.

2. MOYEMY BbiBPAHA MJIAT®OPMA AHAEKC.KOHTECT?

OCHOBHBIBasICh Ha BHIBOJaxX KoMITaHUHU Rubrain.com [10], MO>KHO BBIIEITUTE CIeAYIOIINE I10-
IyJISpHBIE IIJIaTGOPMEL IS IPOBEeHUS OHJIaWH-COCTSI3aHUM 110 HalIpaBJIEHHUIO «CIIOPTUBHOE
nporpamMMmupoBaHue»: CodeForces, SIHmekc.Konrect, AllCups, HackerRank. Kasxzmast U3 sTUX cu-
cTeM 06s1a7jaeT He06X0UMBIM QYHKITMOHAIOM JJIS TeCTUPOBAaHUS KOJa U [J151 IO ie p>KKU CBO-
ero coob1iecTBa (TPeHUPOBKH, KyPChL, TPeHa)kepkl, 00pa3oBaTeJbHEIe payH/bL U T. 11.). Hampu-
Mep, AllCups — 3To moIagKa oT KoMmrnasuu Mail.ru Group /1 IIpoBeieHUs KPYITHBIX COPeBHO-
BaHUMH, TaKUX Kak «I[1ppoBo IPOPEIB». [[JIT CTOPOHHUX OPTaHU3aIlui MOTYT OBITE IIPeIOCTaB-
JIEHBI Pecypchl I1aTGOPMBL, HO [IJIT 3TOTO HY>KHO 00CYAUTH YCJIOBUS COTPYLHUUYECTBA (B TOM
yucie ¥ GUHAHCOBEIE) ¢ KoMIaHuel Mail.ru, coriacoBaTh KOHIIENIINIO COPeBHOBAaHUS, 3a/la-
um U apyrue getanu. Inatdpopma HackerRank Takske II03BOJIsIeT CO3/laBaTh CBOM COPeBHOBA-
HUS CTOPOHHUM OpPTraHU3aIusaM U KOMIIaHHUSAM [10 IUIATHOM IIOAIINCKE, IIPE0CTaBIIAs BO3MOXK-
HOCTb HCII0JIb30BaTh 0a3y 3ajaHuM ILIaTGOPMBI H/UJIN CaMOCTOATEIbHO GOpPMUPOBATEL 6asy
3aJlaHUM.

CodeForces [11] — poccuiickas IaThopmMa A1 CO3LAaHUSI COPeBHOBAaHUY (M3IIaIioB). 3a-
Jauy I Mallalla MOKHO 3arPy3UTh CBOH (JOJDKHBI OBITH IIpelBapUTENIbHO II0T0TOBJIEHEI
B cucteMe Poligon) vu BeiOpaTh m3 apxuBa Codeforces ¢ ucnonb3oBaHueM APIL. CodeForces
pa3BHBaeTCs KaK TPeHHPOBOYHAS U yuebHas I1aTopmMa, TaK Kak IIPOoIIe e COPEBHOBaHUS
MO>KHO HCII0JIb30BaTh JJIs1 CAMOCTOSITETbHOM IIOATOTOBKU. ITY BO3MOKHOCTh CTY/J€HThI MOI'YT
HUCII0JIL30BaTh AJI pa3BUTHS HABBIKOB OJIMMITHMAHOTO IIPOIPaMMUPOBAaHUS U AJI1 Hajla)KUBa-
HUS 3QPEKTUBHOIO B3aMMOJeMCTBUS BHYTPH KoMaHbl. Ho cyIiecTBeHHBIM OIpaHUYEHHEM
11aTGOPMEI IBJIETCS TPebOBaHUE K I10JIb30BaTeJISIM IS CO3/[aHUS MIIIIAIIOB: JaHHBIN HHTEP-
deric cTaHOBUTCS JOCTYIIEH, eCIU 3apUKCHUPOBAHO yUyacTHe He MeHee YeM B TpeX opUItraib-
HBIX PeHTHUHTOBBIX payHjax CodeForces [12].

SIHprexc.KoHTeCT — ITaTdopMa C ITOTHOM ITOePIKKOM )KU3HEHHOI'0 ITUKJIa COPEBHOBAHUS
(xoHTecTa). IIpaBuJIa 7151 COCTSI3aHUM U 3aJjlaHUs TOTOBAT U pasMelaloT OpraHMU3aTophl. Tak
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’Ke Kak B cucteMe Poligon [13], TogroToBKa ¥ HaCTPOMKa 3aJaHUM OCHOBHIBAIOTCS Ha OUOJIHO-
TeKe testlib [14]. B SIHmekc.KOHTECT eCTh OTKPBITHIE I 3aperuCcTPUPOBAaHHBIX I10JIb30BaTeIel
copeBHOBaHUA (6e3 oTpaHUYEHUS 10 peUTHHTY). I1o orfeHke Rubrain.com [10] 60JbIIMHCTBO
YYaCTHUKOB — HaYHWHAIOIIIMe IIPOrPaMMUCTHI (JDKYHBI) WJIH IIPOCTO yUallfuecs.

OIBIT OPraHU3aTOPOB OJIMMIIHAJ I10 IIPOTpaMMHUPOBaHUI0 [15, 16] ITI0Ka3bIBaeT, UTO IJIaT-
¢opma AHpexc.KoHTecT 061afaeT IIOJTHOIIEHHBIM Ha60pPOM BO3MOJKHOCTEH JIs IIOATOTOBKH,
CO3[aHUS U IPOBeleHUsI COPeBHOBAHUM (KOHTECTA) C IIePCIIeKTHUBON MHOTOKPATHOIO HUCII0JIb-
30BaHUs, YTO BayKHO /151 yueOHBIX 3aBefleHUI. PYHKIIMOHAJIOM JJI51 IIOCTPOEHU KOHTEeCTa MO-
JKeT 6eCIJIaTHO BOCIIOJIb30BaTHCS JIFOO0M 3apeTruCTPUPOBAaHHBIN I10JIb30BaTe b, IIPXA 9TOM BO3-
MO’KHa KOJUIEKTUBHas paboTa II0 ero Co3LaHUI0 M HacTpoiike. HMcroab3yeMas crucTeMa IIpaB
JOCTYyIIa II03BOJIsIET YIIPABJISATH BO3MOKHOCTSIMH Y4aCTHHUKOB, OIIepUpPYs YUeOHBIMHU IIOATPYII-
IaMy, TpynIiaMu U morokaMu. Ciry>k6a Iogep>KKH 110 3aIIpoCcy IIpeoCcTaBIsIeT TOTOBbIE Habo-
PBI 3a71a4 PasHOTO YPOBHs CJIOXKHOCTH, YTO GECCIIOPHO YCKOpseT II0CTpOeHHe COpeBHOBaHU
U pacuupsieT 6aHK 3aaHUL.

3. OCHOBHbIE 3JIEMEHTbl KOHTECTA. KAK OH/ B3AUMOZENCTBYHOT?

SIHnexc.KoHTeCT 1103BOJIIET KOHCTPYHUPOBAaTh CHCTEMBI, 3J1eMeHTHl KOTOPBIX II0 HE06X0-
OUMOCTH MO>KHO KOPPeKTHPOBAaTh U HacTpauBaTh HeIOCPeACTBEHHO BO BpeMs IIPOBeAeHUs
CcopeBHOBaHUM. V mpelofjaBaTesieil eCTh BO3MOYKHOCTHU: BHOCUTh U3MeHeHUsI OaHK 3aJlaHul,
U3MEeHSTh IOJCUCTEMY IIPOBEPKHU, HaCTpauBaTh IIOACUCTEMY OIleHHBAHUS, aHAJIU3UPOBaTh
¥ KOMMEHTHPOBaTh IIPOrPpaMMHBIH KO yIaCTHUKOB, OTCJIEKHUBAaTh aKTUBHOCTH.

Kax 1 Ha 60JIbIITMHCTBE IIIaTOPM C ITOAePIKKOM 61OIM0TeKH testlib, paboTa ¢ KogoM B SIH-
Iekc.KoHTeCcT ocHOBaHa Ha HCII0JIb30BaHUH BCIIOMOTaTeIbHEIX IIOIIPOTpaMM: TeHepaTop, Ba-
JIUAATOP, YeKep U IocTIpolieccop. AHanoruuHo miaatdopme CodeForces SIHmekc.KoHTeCT 1103-
BOJISIET 9KCIIOPTHUPOBAaTh 3a/Iauy U3 CUCTeMBI Polygon. B JaHHBIM cepBHUC YoKe BCTPOEHEI Cpefi-
CTBa aBTOMAaTHU3aI[UM U CaMOIIPOBEPKH KOHTECTa, YTO I103BOJISIET COKPaTUTh Pecypco3aTpaThl
Ha IOJTOTOBKY COpeBHOBaHUU. Ha prcyHKe 1 mpejcTaB/ieHa cXeMa B3aUMOJeCTBUS IIOAIIPO-
rpaMMm (MOZyJiei), OTBEUAIIUX 32 BBOJ, 3aJlaHUU U IIPOBEPKY PEIleHUN y4aCTHUKOB.

[eHepatop |__| Banupgatop 4{ Hekep Moctnpoueccop
| R — SR T
3agaHue ! BepamKbl: . : WTorosan .
P, ! cymma 6annos |
i Habop TecTos: BxoAHble faH- ) ! ! :
! HbIE W BbIXOAHbIE flaHHbIE ; L ' ' '
Lp1 4 Llagz— ; LB mem e e s S SO ————— :
?:'2 1 2.a 0 TR .
:___A_ ‘ BbIxoAHble AAHHbIE:
r la i
5> ABTOpCKOe pelieHne _' 2.a :

v

PyuHoi BBOA, PelueHune yyacTHUKa

Puc. 1. CxeMa B3auMO/IeiCTBHI BCIIOMOTaTeIbHBIX IIOIIPOrpaMM Ha I1aTdopme
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JJId aBTOMaTHUYeCKOM IIPOBEPKY pelleHUN I KaXKA0ro 3aaHus CaefyeT IIOCTPOUTE Ha-
60pBI TECTOB: BAPHUAHTHI BXOJHBIX U BBIXOJHBIX JAHHBIX. TeCTHI MOXKHO CO3[JaTh 8PYUHYH N
BOCII0JIb30BaThCd reHepaTopoM. OCHOBHAs 3afiava reHepaTopa — IIOJIYYUTh Ha BBIXOJe IICEB-
IOC/IyJalHBIN Habop JaHHBIX, KOTOPEIY U OyeT UCII0JIb30BaThCS B KaUeCTBe BXOJHBIX JaHHBIX
TeCTOB. ABTOPCKOE pellleHre GOPMUpPYeT BEIXOAHbIE JaHHbIe, KOTOPbIe CUCTeMa HCII0JIb3yeT BO
BpeMsI IIPOBEPKH 10JIb30BaTeIbCKUX PEeIleHUH B KauecTBe 00pasIloB.

EcTh 3amaum, [j11 KOTOPBIX CreHEPHPOBATh BO3MOJKHBIE BapHaHTHI BXOAHBIX JaHHBIX
KpaliHe CJI0KHO, JIUO0 HAaIKCaHWe IIpOrpaMMbl TeHepalluu sBJsgeTcs 0ojiee 3aTpaTHBIM,
4eM py4HOU 8600. /lis1 MOJ0OHBIX 3a/ia4d HY>KEH MOAYJIb — BaIHaTOP, KOTOPBIM IIPOBEpPSeT
IaHHble Ha COOTBETCTBHE HEKOTOPOMY IIabJIOHY, TO €CTh OTBeUYaeT 3a KOPPeKTHOCTh CaMHX
TECTOB, HA OCHOBe KOTOPBIX Oy/leT OIleHHUBAaThCd IIPpOrpaMMa yJacTHUKA. IIpu pydHOM BBOJE
TECTOB, BaJIUJaTOP II03BOJIAET U30e’KaTh OIIMO0K HJIM HETOUHOCTEH, CBA3aHHBIX, HAIIpUMED,
CO 3HAKaMH IIpelIMHaHUs WX ¢ popMaTaMHU BellleCTBEHHbBIX YK CeJL.

OcHOBHas IIPOBeEpPKa pellleHUN 0CYIIeCTBISETCS IIPOTPaMMOil — deKepoM. [JIst 06BIUHbBIX
3aJjaHUU deKep BBIIIOJHSAET KOJ, y9acTHHKA Ha Habope TeCTOB, CpaBHUBAET BBIBOJ, IIpOTpaM-
MBI yYaCTHHKA C IPaBUJIBHBIMU OTBETAMH U CO0OII[aeT CUCTeMe pe3y/IbTaT CpaBHEHU B BUJe
KOZI0B Bo3BpaTa. OIjeHnBaTh Pe3yJIbTaT IIPpOrpaMMbl MOKHO He TOJIBKO II0 CHMBOJIBHOMY COB-
naJieHUIo C 1abJI0HOM-0TBeTa, HO ¥ pPyKOBO/ICTBYSCH CIIEITMaIbHBIMU KPUTEPUSIMU, HAIIpUMeED,
T10 IIPUHA/JIEKHOCTH YHCJI0BOTO pe3y/bTaTa 3alaHHOMY AHalla3oHy, I10 BKIIYEHUI0 IT0TyYeH-
HOT0 OTBeTa B CIIMCOK, II0 COOTBETCTBUI0 CPOPMUPOBAHHOIO TEKCTOBOTO pe3yJbTaTa PeryJsap-
HOMY BEIpa’KeHHIO.

JUutd crienfpasIbHBIX 3alaHUM, KOITa IIPebsABIISI0OTCSA, B TOM YHCJIe, TPe60BaHUA K CII0CO0Y
peleHys (HaIpuMep, UCII0JIb30BaTh KJIACChI, PEKYPCHI0, QYHKITHHU U T. [I.), K IPOBEPKE II0KJII0-
yaeTcss UHTepaKTop (CM. pHUc. 2).
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Puc. 2. [IpoBepKa pelIeHus C UCII0/IH30BaHUEeM HHTepaKTopa

B 3TOM ciydae /I OIleHKU IIPOTPaMMHOTO0 KO/[a BRITIOIHSIIOTCS CJIeYIOITIe 3TaIlbL: 3aITyc-
KaeTcs HUHTEPaKTOoP, KO fUHaMHU4YeCKH! GOpMUpPYeT TeCTOBBIe JaHHBIE [JIS pellleHUs] yIacTHU-
Ka, IIpoBepsieMasi Ha KOPPeKTHOCTh IIporpaMMa BHITIOJIHSIETCSI U IOJIyYeHHBIM 0TBET aHaIU-
3UpyeTcsd HHTepaKTOpoM. TakuM o6pasoM, obecriedyrBaeTCs B3aUMOJeHCTBHe BHUJA: UHMepaK-
mop — npogepsiemulil K00 — uHmepaxkmop. KommdaecTBo He06X0ANMBIX 3aIIPOCOB K KOJY MOKET
3aBHCeTb, HAIIpuMeD, 0T Habopa IIpoBepsieMbIX QyHKIMU IIpOrpaMMBbl UM METOL0B Kiacca.
[Tabs10HEI (TpUMeEPEHI) KO/A /IS CO3LaHUSI MHTepPaKTOpa MOXKHO 3arpysuTh € I1aTGOPMEL SIH-
Jekc.KOHTeCT WM U3 OTKPBITHIX PeIlO3UTOpHeB 6ubImoTeKH testlib.

J711 MTHOUBUAYaJTbHOTO OIleHMBAHUS Ka)KAOM IOCHIIKKM YYaCTHHUKA HY>KHO K 3a/laHUI0
IIponucaTh JIOTUKY PaboTHl IIOCTIIpoIleccopa. Yekep IIpoBepsieT IIPAaBUJIBHOCTH PabOTHI
IIporpaMMBI Ha Kak#oM TecTe. IlocTIporieccop ompefessieT UTOTOBBIM 6ajll 3a pellleHUe
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B MOJKET VIIPaBJIATL IIPOIIECCOM OIleHMBAHHA. «CTOMMOCTL» PeIleHMS B 6Ga/laX MOKET
KOPPEeKTHUPOBAaThCs, HaIIpUMeP B 3aBHUCHUMOCTH OT KOJIMYEeCTBa IIPOM/IEHHBIX TeCTOB. Jlake
ec/IU IIpoBepseMasi IIporpaMMa oIrrubaeTcs Ha HEKOTOPOM Habope TeCTOB, IIOCTIIPOIIECCOP
MOJKeT OIIeHUThH 3TO pellleHHe HeHyJeBbIM 6asioM. «IlITpadpoBaTh» yIaCTHHUKOB MOXKHO 3a
KOJIMYEeCTBO IIOCBUIOK C pellleHueM I KajK[ oM 3a/jladql, TeM caMbIM Tpe6ys 0T yIaCTHHUKOB
KavyeCTBeHHOH pa3paboTKH U TIIATeJIbHOH IIpeiBapUTEeIbHOM IIPOBEPKU CBOETO KOAA.

Tax’Ke eCTb BO3MOXKHOCTH OTKPBITh YYaCTHHKAaM JOCTYII K OTYeTaM dyeKepa Ha IIpoBeps-
eMbIX pemreHUSIX. CTyZeHTHl MOTYT aHaJIM3UPOBaTh TeKCTOBBIE BEIBOJEI (HalileHHbIE OIIKO-
K1) aBTOMAaTHUYeCKON CHUCTeMBbI IIPOBEPKU pellleHul (CM. puc. 3), IIOBTOPHO OTIIPaBJIATH UC-
IIpaBJIeHHbIE BapHaHThI Ha IIPOBEPKY, 0TCIEKUBAThH Uepe3 ClelualbHbIN nHTepdetic (110 web-
MOHHUTOPY) aKTUBHOCTB JPYTUX YYaCTHHUKOB, INIAHUPOBATh U PACIIpeeIsiTh CBOU ycuIus. Cie-
IyeT 3aMeTUTh, UTO AaHHAas IaTdopma obecrieurBaeT AOCTaTOUHBIN A1 yue6HOTO IIpoliecca
BBIOOP SI3BIKOB IIPOrpaMMHpPOBaHUS, KOTOPHIM OTBedaeT COBPeMEHHBIM TeH/IEeHITUSAM IIpoliec-
ca paspaboTKH.

Buson ¥ IO

[128, 3, 99, 118, 117]
creer ® IO

gl by b R e T Y L e e L e
Coodwenvevekepa # [0

Line 1 differs: out:

»[128, 3, 99, 118, 117]<

corr.
»(1, 1, 1,1, 2, 2, 2, 2, 2, 2, 3, 3, 4, 4, 4, 4, 5, 5, 7, 7]«

Puc. 3. Coob11ieHHe UeKepa I10 pe3yabTaTaM IIPOBEPKH IIPOTPaMMHOr0 KoJja Ha TecTe

TU6KOCTH CHCTEMEI JIJIS ITPOBEIeHUsT COPEeBHOBAHUS I10 IIPOTPaMMHUPOBAHUI0 GOPMHUPYET-
s He CJI0KHBIMU MHOTOCTYIIEHYaTHIMU HaCTPOHKaMHU BCeX e€ ITapaMeTpOB, a OTKPHITOCTHIO
IpOIIeccoB Pa6OTH ¢ IIaTGOPMOL. MOXKHO 3aIIpOrpaMMHUpPOBATh CBOIO JIOTUKY PaGoTHI BCeX
TIO/ICUCTEM COPEBHOBAHMUS, B paMKax OIPe/IeIEHHOTO Ha6opa MpaBU/I U ITPHUHITUIIOB.

4. CYEro HA4YATb CO3AAHVE COPEBHOBAHUA?

Jl7151 opraHU3aIliy ¥ IIPOBeIeHUsI COPEBHOBAHUN He06X0AMMO IIOATOTOBUTS IIpasuaa npo-
gederus 1 ITo10dceHUe 0 cOpegHO8aHUU, cOOPMUPOBATh 6aHK 3a/JaHUH, CO3/JaTh K HACTPOUTE CO-
PeBHOBaHMe Ha CIeIHaJbHOM I1aTGopMe, 3a7aTh JOCTYII AJI II0JIb30BaTeIed U OIpe/ieIuThb
ux posn. IIpaguaa onpeesissioT IeJTH, 3a/JaUy U 00IIIHe ITPUHITUIILI B PAMKaX KOTOPHIX OyIeT
CTPOUTHCS COPEBHOBATEIBHEIN IIpotiecc. ITo105ceHue dopMupyeTcs ¢ yuéTtoM IIpasun, oripese-
JISIeT TIOPSIIOK ¥ KOHKPETHBIE YCJIOBHS IIPOBEIEHUST COPEBHOBAHMUS 110 TPOTPAMMHUPOBAHHUIO:
3a/laHus, CPOKHY, 3TAIIb], YUACTHUKY, IIJIaTdopMa U T. I. ITos100ceHue dopMUpyeTcs B IIpoIfecce
KOHCTPYHPOBAHUS CAMOTO COPEBHOBAHUS, IIOTOMY UTO KOHKPETHEIE YCJIOBHS U X0/ BHITIOTHE-
HUS ero 3TAIlOB 3aBUCAT OT TOHKOCTeH npo2pammHoil Hacmpoliku KoHTecTa. TakUM 06pa3oM,
B IIporiecce pa6oThI OyyT MOJyUYeHb KOHKPETHBIE IIPaBIJIa IIPOBEPKH U OIIEHUBAHHUS peIe-
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12. PacnosHate mebenb
Ha PUCYHKe *

12. PacnosHatb Mebenb Ha pucyHke *

MeTa NpoxoauT CTaXKMPOBKY B KOMMNAaHWK, koTopas npogaeTt mebens. Ero nonpocunmn nognucate goTorpadmnm 13:Cynepiom
mebenu, utobbl ux yaobHee Bbino fobasnaTb B kaTanor. Ha kaxaoi ¢potorpadiiv n30bpaKeHo HeCKONbKO ’

npeamMeTos mebenu. 310 MoryT BbiTh WKadbl, TyMBOUKK MAK CTONLL. [eTa 3aMeTin, 4To BCA Mebenb U3 TeMHoro 14. Touck ynakoBok *
pepesa v choTorpaduposana Ha ceeTnom dore. Bee wkadsl - CTRPOro BepTUKaNbHLIE NPAMOYTONBHUKHW, BCE 15. FanaHue Ha PoXOecTso
CTO/bI - CTPOrO rOPU30HTaNbHbIE, 8 TyMBoYKK - kBagpaTHole. [eTa MCNoNb30BaN CTOPOHHIOK NPOrpaMMy, YTobbl q6in 5 ’

. ManaTouHslit narepb
nony41Ts YepHo-benoe nsobpaxeHne, Ha KOTOPOM OCTANMCh TOMBKO YePHLIe NPAMOYTONbHWKK Ha Benom dhoHe. %
MomoruTe MeTe HanWcaTb NporpaMmy, koTopas obneryunt ero paGoTy. 17.BuicTaeka

18. TeHHnc
dopmar BBOOAa

19. MNoncTpoka B cTpoke
B nepBoii CTpOKe BXOAHLIX A@HHbIX A3I0TCA ABa YMCNa N1 m - pasMmepsl uzobpasxkeHus. B cneqyowmx m cTpokax

BBOAMTCA Mo N cumeonos 0 (03HauaeT Benbiil UBeT) MK 1 (YepHbli). Mpuuem Bce 1 8 3obpaxkeHuk oBpasytoT
npsMoyronbHUKK. Bce npaMoyronbHUKKM pacnonoxexsl "BHA3Y" M300paxeHus. Pa3Hbie npaMmoyroneHuky Bcerga 21, Kuuru B Gnbnuoteke

20. NMopmaTpuua n3 Hynew

pasgenerbl  HE HaxopsaTCA Ha M30DpaeHn "BNNOTHYO" APYT K APYry. 22. TpamycHuk

(DOpMBT BblBOOA 23. AHrno-3nb@UcKni

CnoBapb
[ns kaxa0ro NpAMOYronbHMKa Ha n3obpaxeHu cnesa Hanpaso BoieecTu "LUKAD", ecnin NpAMOYToAbHKMK

24, Caman BoneLuas
Lenoyka

u3obpameH sepTvkansHo, "CTOJ", ecn NpAMOYroNbLHUK PacnonoXeH ropu3oHTanbHo U "TYMBOYKA", ecnm ato
KBaOpar.

Puc. 4. [IpumMep 3amaHud (TEKCT)

HUY, IIporeAypsl GOpMHUPOBaHUS peUTHHTa YUACTHHUKOB U paspelieHNs CIIOPHBIX CUTYaITHi.
B ITosodceHuu ciaenyeT 0603HAYUTH M MOTHUBAITMOHHYIO COCTABJISIONIYI0 COPEBHOBAHUS, TaK
KaK 0Ha BO MHOTOM OIIpefiesIIeT ero YCIEeNTHOCTh. ITO MOTYT ObITh BapHaHThl BOSMOYKHBIX I10-
OILIpeHUH /LI CTYAEeHTOB, KOTOphIe IIPeo/I0Iel0T 3aaHHbIHN B I1010JceHUU TIOPOT 6aJIIoB.

Tak KaK COpeBHOBaHME JOJ/DKHO COOTBETCTBOBAaThH 06PasoBaTeJILHOMY IIPOILECCy, 3TO
B [IEPBYI0 OUepe/b HaK/IaAbIBaeT OTpaHUYeHUs Ha IIpejjlaraeMbl 6aHK 3aflaHUN: CII0’KHOCTD
3aJJaHUM W CTHJIb MX TEKCTOBOIO OIIMCAHHUs, OTPAaHHYEHMs Ha A3BIKH IIPOIrPaMMHPOBAaHUSI
U4 Hab0p JOMOJHUTEIbLHBIX TPe60BaHUU II0 pear3alidu. IIprMepHl 3aJaHU U OIleHKa HX
CJIO’KHOCTH IIpeficTaByeHbl B pabore H. O. Koresmna, H. K. IToosa [15]. IIpuMep sagaHus
U3 COPEeBHOBAHHUA II0 IIPOTPaMMHMPOBAHHUIO [/ CTYZEHTOB AJITaMCKOTO TOCYHUBEPCUTETa
IIpe/icTaBJIeH Ha PUCYHKe 4. Bcero Ha JaHHBIM MOMeHT B 6aHKe 60JIee COTHHU 3a/[a4, pelleHue
KOTOPBIX IIpeflycMaTpHBaeT KUCII0JIb30BaHHE Pa3JHMYHBIX CTPYKTYP AAHHBIX U aJIrOPUTMOB
TIOUCKA.

KosrrdecTBO TeCcTOB K 33JJaHUSIM OIIPe/e/ISIeTCS YCIOBUSIMU KOHKPETHOH 3a/jaul, HO, KaK
IIPaBUJIO, /U1 Pa3HOCTOPOHHEN ITPOBEpPKH cJefyeT IIPeJyCMOTpeTh Iopsiika 15-20 TecToB.
OnIUH WK HECKOJIBKO TecTOB (BXOZHBIE U BBHIXOAHBIE JaHHBIE) MOXKHO JI0OABUTH B KauecTBe
o6pasria B mpuMedaHUe K 3ajade. Hanpumep, 11 3agadu «PacriosHaTh Me6esIb Ha pUCYHKE»
reHepaTop GopMUpYyeT BXOJHbBIE [aHHbBIE: TBa HATypaIbHBIX UMCJIA JJI1 pasMepa H306parke-
HUS ¥ GMHAPHBIA MaCCUB, KOTOPHIHM U BRICTYIAET M300pa’keHHeM. BBIXOTHEIE TaHHEIE (OTBET)
TI03BOJIAIOT IIOJIYUYUTh aBTOPCKOe pellleHue. Ha pucyHke 5 IIpefcTaBjeH IIpUMep TaKOTo
IIpUMeYaHUs K 3aj1ayde.

J1s1 KayKIoH 3a/1avy HaCTPauBarTCSI MHANBUAYaIbHbIE TPe60BaHUS K PEIIeHHI0, BKI0Yast
OrpaHHUYEHMUS Ha 3aITyCK, KOMITHJISITHIO U paboTy uekepa. TpeGoBaHUS KOHTPOJTHUPYIOTCSI aBTO-
MaTH4YeCKHU B ITPOIecce IIPOBEPKH PellleHUs yUaCcTHHUKA ¢ QOPMUPOBaHUEM COOTBETCTBYIOIIE-
TO BEPAUKTA. 3aKJIabIBaeMble OTPAaHHYEHUS IT03BOJISIIOT YUHTHIBATh HE TOJTBKO KOPPEKTHYIO
pa6oTy aJiropuTMa Ha HEKOTOPOM HaGope TECTOB, HO U BpeMsl, peCypchl KOMIIMJISITUY U BBIIIOJ-
HEHUS K0/1a, 06'bEM BRIBOAUMEBIX JaHHBIX. 3a/Ia4y MOKHO BKJIIOUATh B HECKOJIHFKO COPEeBHOBA-
HUHY, IIPH 3TOM COBOKYITHOCTH TPeGOBaHUI U YCIOBUH €€ BBIIIOJHEHUS MOYKET CYIleCTBEHHO
OT/IMYaThCS. TeM caMbIM MO’KHO 3HAUUTEIHHO CIKOHOMUTE PECYPCHI Ha CO3/JaHMe HOBBIX 3a-
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Monoxenve yyactHkoB  3apaum  [Mocbinkv  CoobweHns  OTBeTb

12. PacnozHaTb Mebenb Ha pUcyHke *
MpumevaHusa

Mpumep:

BxogHbie paHHble:

1024
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000111100
000000000000000000111100
011110001111111000111100
011110001111111000111100
011110001111111000111100
011110001111111000111100
BbixogHble gaHHble:

TYMBOUYKA

cTon

LIKAD

Puc. 5. BapuaHT TecTa K 3a/jaye B KaUecTBe IIpUMedyaHus

Iad. Ha emmmHOM b6aHKe BaﬂaHI/Iﬁ MO>KHO (l)OpMI/IpOBaTL COpeBHOBaHUA paSJII/I‘-IHOfI CJIO’KHOCTH,
OpHEeHTHPOBaHHEBIE Ha IIOATOTOBJIEHHOCTE CTYJE€HTOB.

5. KAK HACTPOWUTb OLEHVNBAHWE PELLEHWNIA?

B pamMKax paccMaTpHBaeMOIO IIO[X0Ja, OPraHMU3aTOPbl MOI'YT 3aJaTh CBOI0 OI[€HOYHYIO
IIOJICHCTEMY, KOTOpas Ka’KIOMy OTBeTy ydaCTHHKa (IIOChLIKE) HasHadaeT 0aJibl, TaKUM
06pasoM peUTHHT yJacTHHKa (ero MecTO B PeMTHHIOBOM Tabsuile) OyleT yUUTHIBATL He
TOJIBKO KOJIMYeCTBO PEIIEHHBIX 3ajad. PacdeT 6a/UIoB U OIlpefiesieHHe pPeHTHHIA TakKKe
MOTYT 3aBUCETH OT JPYTHUX IIapaMeTPOB, HAIIpUMep, OT KOJIMUeCTBa HeyAauHbIX II0CHIOK HJIH
noTpaveHHOro BpeMeHH [17]. B ucciemoBanuu I. O. EBctpomoBa [18, c. 65] mpecTaBiIeHbI
6a30BbIe II0JIOYKEHUSL, Ha KOTOpEIe cilefyeT 00paTUTh BHUMaHUe IIPH II0OCTPOEHUH OI[eHOYHOMN
nopacucTeMbl. Ha maHHBIM MOMeHT miaTdopma SHaekc.KoHTecT mofep>KuBaeT 4 0CHOBHBIX
T0X0Ja K OLIEHMBAaHUIO YUYaCTHUKOB, Ka)KAbIH U3 KOTOPBIX JOIOJHUTEIHHO HacTpanuBaeTCs
B paMKaxX COpeBHOBaHUA

SHAD — 6aJLy1b1 3a YCIIEIITHOE PeIleHNE PACCIUTHIBAI0OTCA KaK Pa3HOCTh MEXKy «<HOMUHAJIb-
HOU CTOMMOCTBIO» 33/IaUuM U CyMMOM mITpadHbIX 6a/uioB. llITpadHble 6asIbl MOXKHO HasHa-
4UTH 38 HeyZauHble [IOCBIKU. MecTa B TYPHUPHOU TabJIHuIe OIIpeesIaioTCs 110 YObIBaHUI0 UTO-
TOBOM CyMMEBI 6AJLIOB.

ACM — 3a Ka)KAyI0 PelIéHHYI0 3aZjlady HadyucageTcs ofuH 6asr. IIpu paBHOM cyMMe HUTO-
TOBBIX 0aJ/IUIOB IIPH paH)KHUPOBAHUM YUaCTHUKOB YUUTHIBAIOTCA MUHYTEHI, IIOTPauyeHHEIE Ha pe-
LIeHue 3a7ad4.

I0I — GaJLabl 3a pellleHHe Ha3HAYal0TCd UCXO U3 «<HOMHUHAJIBLHOM CTOMMOCTH» 3a/la4yH, HO
MOTYT OBITE II€peolIpeieIeHb] JIOTUKOM IIOCTIIPOLIeCCOPa, UCXO/s U3 KOJIMUEeCTBa IIPOHIeHHBIX
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TECTOB. B TOIIOJTHUTEIEHBIX HACTPOMKAX JaHHOIO II0X0/a HeT BO3MOKHOCTH HaCTPOUTE CH-
cTeMy IITpadoB, HO MOJKHO PeaJr30BaTh ee B IIOCTIIPOIleccope 3a «HeyAauHble» TeCThl WU
B 3aBHUCHMOCTH OT II0TPauYeHHBIX MUHYT. PAH)KHpOBaHUE YIaCTHUKOB BBIIIOJIHIETCS 110 YOBI-
BaHUIO UTOTOBOM CYMMEI 6aJIJIOB.

SCORING — 6aJwIbl 3a 3a/ja4y BICTABJILIOTCS YeKepOM HJIH IIOCTIIPOLeCCOPOM. PaH>KHpoBa-
HIe Y4aCTHHUKOB BBIIIOJIHSAETCS 110 YOBIBAaHUI0 UTOTOBOM CYMMBI 6aJIJIOB, HO IIPH OAWHaKOBOM!
cymMMe 6ajIsI0B MOKHO YUUTHIBATE IITPadHBIE 0UKH (3aJaéTCs HACTPOMKaMMU).

Ciemyet o6patuTh BHUMaHue Ha noaxoAbl: IOl 1 SCORING, KOTOphIe YIUTHIBAIOT PE3YJIb-
TaThl paboThI IIOCTIIPOLIECCOPOB U IT03BOJISIIOT HaCTPauBaTh IIpaBuIa IITpadoB 3a HeyfauHble
IONBITKYU. ['MOKHe HAaCTPOMKU II03BOJIAIOT YUeCTh YPOBEHD IIOATOTOBKU y4aCTHUKOB COPEBHO-
BaHUM. Tak, HalIpuMep, MO>KHO OIleHUBAaTh HEHYJIeBbIMU OaJLJIaMHU pellleHUs, [la’ke eCJIU He BCe
TeCThl OBLIN IPOMIeHEI (CM. pUC. 6). IIpU 3TOM MO’KHO ITOOIIPATH JOIIOJHUTEILHBIMU Oaslia-
MU pellleHusd, KOTOphle IIPOIIIN IIPOBEPKY Ha BCeX TeCTaX. bojlee OIIBITHBIX CTYZ€HTOB MOKHO
mrpadpoBaTh 3a IOTPAUYEeHHOe BpeMs U 3a IIOChLIIKU C OITUOKaMMU.

CiefyeT CTPeMHUTBCS K MaKCHMaJbHOM IIPO3PavHOCTH IIPU OLleHUBaHUU pellleHUH, 3apa-
Hee II0JATOTOBUTH U IIyOJIUYHO IIpeICTaBUTh IIpaBUJjIa IIPOBEPKU OTBETOB. CTYAEeHTHI JO/DKHBI
BH/JIeTb paboTy OLleHOYHOM IIOACUCTEMBI, KOTOpas HaUUC/IgeT UIW CHUMaeT 6aJliIbl C «<HOMHU-
HaJIbHOM CTOMMOCTH», OIIMPasiCh Ha KPUTepHUHU. Tak KaK COpeBHOBaHU 110 IIPOrpaMMHUPOBa-
HUI0 BCTPaMUBAalOTCI B YUeOHBIN IIPOIecC IIOATOTOBKHU BBIITYCKHUKOB IT-HalpaBIeHUH, Ha 3a-
HATUAX yUeOHBIX KypPCOB MO>KHO pas3obpaThk paboTy AOIOIHUTEJIbHBIX MOZYJEeN (reHepaTop,

YmeeTe nporpaMmMmuposaTth Ha Python

WrHOpMPOBaTL OLMGKK NPOBEPKM KoAa nepef ()
KOMAUAALWER

TMoKa3bIBaTL MyCTbie CTROKM (&) ()
He wrHoprpoBaTh banmkl Yekepa npu ()

HEI'IpOHJJ,eHHbIX TeCTax M3 YCNoOBUA

BWAMMOCTb NOCHINOK BO BPEMA 3AMOPO3KK [nOKa3bIBaTb YWCNO NONBITOK V]

Bannkl 3a TeCT & 3agade [0.05 J Bannoe

BbIGOD OLUEHMBAEMON NOCHINKM (2 [J'Iyqu_laq Mo PE3YNLTATY C TOKEHAMMA v]

3apatb 6annbl 3a TECT B 3aja4e

2 YoaneHue us ouepenu *

3 Yragan uicne
4 YnaneHue MOBTORAKLWMXCA CUMBONOE

5 CpeaHee KBagpaTH4HOE OTKIOHEHKWE
6 MenwaHa

7 PacyeT OUueHoK YHEHWKOE

Puc. 6. HacTpoMKu KOHTeCTa /I OLleHUBAaHUSA PellleHUH y9aCTHUKOB
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BaJIUJIATOP, IOCTIIPOTIECCOP, YEKEP, HHTEPAKTOP) U IPE/JIOKUTH CTY/IEHTaM CaMOCTOSITETHHO
HaCTPOUTH UX PabOTY AJId KOHKPeTHBIX 3afad. [1Ta6I0HbI ¥ IPHUMepHI TAKUX IIPOrpaMM MOKHO
3aTpPy3UTh C OQHUITHATBLHOTO caiTa IIaTGOPMBL.

Co3aHHbIEe CTY/IEHTAaMH 33/IaY¥ MOYKHO HCII0JIb30BaTh B KAUECTBE NCTOYHMKA ITPH 0OHOB-
JIEHUH CYIIIeCcTBYIOIero 6aHKa 3afiaHUi. 3HaKOMCTBO C IIPUHIUIIAMI Pa6oTHI [OIIOJTHUTEh-
HBIX MOJIyJIe#l B paMKax CO3/TaHUs KOHTECTA IIOMOTAeT CTYAeHTaM OBICTPO HHTEPIIPETUPOBATh
U HCIIPaBJISITh CBOU OIITUOKY B KOJIe, a TAK)Ke BHICTPaMBaTh TAKTUKY pellleHUs 3a/jau JJ1s I10JIy-
YeHUs MaKCUMAaJIbHOTO 6ajila B COpPEBHOBAHUSX.

6. YYACTHUKW. TAE N KAK CNEANTDb 3A XO40M COPEBHOBAHWNA?

VJyacTHUKaMHU COCTSI3aHUM MOTYT OBITh KaK 3aperHCTPHUpPOBAaHHBIE II0JIb30BATEIN ILIAT-
$OpMEBI, TaK W BHeIIHHE II0JIb30BaTeNU. PacliupeHHBIE BO3MOYKHOCTH ILIATGOPMEBI IIO
VIIPaBJIEHUIO POJIIMH II03BOJISIIOT KOOPAWHHPOBATh paboTy II0JIb30BaTeNbCKUX TPYIIIL, KO-
TOpbIe MO>KHO CO3/IaTh U «CBSI3aTh» C yUeOHBIMU I'PyIIIaMu Bysa. CiefyeT TakyKe OTMETUTH
po6JiieMy, C KOTOPOM aBTOPHI CTaThbU «CTOJIKHYJIKCH» IIPH HACTPOMKe IPYIIIOBOM IIOJIUTHKHU
COpPeBHOBAHUS, — 3TO OTPAaHHUYEHUS 110 HCII0Jb30BaHUI0 KHUPHUJLIUIEI B Ha3BaHUAX TPYIIIL.
Ho HecMoTpsl Ha 3TO HEey[06CTBO, BO3MOKHOCTh OII€PHUPOBATh yUeOHBIMM IPYIIIaMU CyIile-
CTBEHHO COKpalllaeT 3aTpaThl Ha paboTy C ydaCTHHUKaMHU cOpeBHOBaHMU. [lnaTdopma Takke
obecrieunBaeT pellleHte BceX TeXHUUEeCKHUX BOIIPOCOB II0 CO3TLAaHUI U IIPOBeJeHUI0 KOMaH/I-
HBIX COPeBHOBaHUM. B 3TOM ciiydae UTOTOBBIe 6ajIbl (M IITpadbl) CyMMUPYIOTCS, UCXOIT U3
pes3yJIbTaTOB BCEX YUACTHUKOB KOMaH/bI.

AKTHBHOCTH YUYaCTHHUKOB (HabpaHHBIe 6aJLIbl, IIITpadHbIe 0UKH, KOJTMUYECTBO IIOCHLIOK II0
3ajlauaM u T.].) 0To6parkaroTcsd Ha ClielfiaJbHOM MOHUTOpeE (cM. puc. 7). IlimatdpopMa B peasb-
HOM BpeMeHU TeHepUpyeT AaHHBIM HHTepdelic ¢ aKTyaJbHBIMU pe3yJIbTaTaMU COCTSI3aHUSL.
Tun MoHHUTOpA OIIpe/iesiseTcd BRIOpaHHBIM II0/IX0/I0OM JJI1 CHCTEMBI OlleHUBaHUA. HTepdeic
pacipeniesiseT yIaCTHUKOB B IOPSKE UX PeNTHHra, YUMTHIBas HUTOTOBYI0 CyMMy 0ajljIoB
¥ mTpadsl. JoCTyIl K MOHHUTOPY HaCTpauBaeT afMUHUCTPATOP COPeBHOBAHUS B 3aBUCUMOCTH

CopeBHOBaHME NO NPOrpaMMUPOBaHUIO Ha python ana rpynnbl & 805§
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Puc. 7. MOHUTOpP COPEBHOBAHUA C IIPOMEKYTOUHBIM PeHTHHIOM YYaCTHUKOB
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OT POJIH TI0JTb30BaTesIst. OIBIT IIPOBEIeHUS COPEBHOBAHUH MTOKa3aJsl: eCTH aKTyaJbHBIA MOHH-
TOP C IIOCBLJIKAMU pelleHUN AOCTYIIeH He TOJIBKO I cyfel, HO U /I YIaCTHUKOB, MOKHO
HaOJIIOJIATh Pe3Koe YBeJIUUeHHe («BCIUIECKH») KOJIMYECTBA IIOCHLIOK K 3a/ladyaM, 10 KOTOPHIM
KeM-TO U3 YIaCTHUKOB OB IIOJTyUeH yCIIeITHbIN BEPAUKT.

Takue «GBICTpPEIE» PEITIEHMS], KaK ITPAaBUJIO, ChIPHIE U He IIPOXOAST IIPOBEPKY TECTHPOBAHH-
eM. ITp1 3TOM yYaCTHUKY TPaATAT Ha 3TH pellleHNUsI BpeMs U CHJIbL. UT0ObI N36e)KaTh U3IUIITHeH
3IMOITMOHAIBHOH HAarPy3KH YYaCTHUKOB U IIEPEKJIFUYNTh UX BHUMaHUe Ha IPOAYKTUBHYIO pa-
60Ty, B Ha4aJse ¥ HeCKOJIbKO Pa3 II0 X0y COCTSA3aHU He06X0JUMO «3aMOpakKUBaTh» MOHUTOP.
BpeMeHHasi 0OCTAaHOBKAa MOHUTOpPA IT03BOJIUT YUACTHHUKAM COCPEIOTOUYHUTLCS Ha BRIGOpE IOJ-
XOZIOB K pellleHHI0 U Ha IIpoBepKe. BpeMs 1 NPo/[0/KUTEIbHOCTh 3aMOPO3KH MOYKHO PeTyJId-
POBaTh B XOfie IIPOBe/IEHUSI COPEBHOBAHUS, OITUPAsICh Ha IUHAMUKY U3MeHeHUs KOJINYecTBa
TIOCBHLJIOK K 3afladaM.

Omepupys HaCTPOMKAaMH COPEBHOBAHUS, MOYKHO Pa3pellUThb YIYaCTHHUKAM IIPOIOJDKUTH
BBITIOJIHATE 3aaHUS, IpOCMaTPUBaTh U CPaBHUBATh CBOU Pe3yJIbTaTHI II0CJIE YCTaHOBJIEHHOTO
BpeMeHHU 3aBepllleHus. PedTHHTOBas TabyuIa GUKCUPYeTCsI B MOMEHT 3aBepIIIeHHsI COCTsI3a-
HUA (4TOGBI OGBSIBUTH PE3YJbTATHI), HO YUACTHUKHU MOTYT «IOPEIIHBATEL» ITPe/I0’KeHHBIH
Habop 3a/ia4, OCTaBJIATh KOMMeHTAapHUH K PellleHUsIM, 33/[aBaTh BOIIPOCH OPpraHU3aTOPaM.

7. 3AKNHOYEHUE

C 2022 roza ClIOpTUBHOE IIPOTPaMMUPOBaHUe BKIIOUEHO BO BcepocCUiCKUM peecTp BUI0B
criopra. JJaHHBIM HCCIefOBaHMEM aBTOPBI IIPeJIIPUHSIN IIONBITKY 00paTUTh BHUMaHHeE Ha
HeO0O0X0UMOCTb BOBJIEUEHHUS CTYAEHTOB B TaKHe COCTSA3aHUs, KOTOPble TPEHUPYIOT HaBBIKU
6BICTPOTO BHIOOPA aJITOPUTMA X CKOPOCTHOIO 6€30IIMO609YHOI0 KOLUPOBaHU. /IJIs1 yCIIeITHOT 0
y4acTHs B COPEBHOBAaHMUSIX 110 IIPOrPaMMHPOBAaHUI0 yYaCTHUKU NOJDKHBI UMETh IJIyOOKHe 3Ha-
HU B Pa3/IMYHBIX HAyYHBIX JUCIIUILIMHAX, TAKUX KaK TOIIOJIOTH, TeOMETPHS, JUCKPEeTHAA Ma-
TeMaTHuKa, KpUIITorpadus U T. [. ITO II0ATATKHUBAET CTYLEeHTOB K CaM000Opa3oBaHUIO U K COBEP-
LIeHCTBOBAHUIO HaBBIKOB KOMaH/HOM pabOoTEHI C paclipefieleHHeM PoJieli CoIJIacHO chepe UX
HHTEpPecoB.

Ananmu3 ucciaemoBaHui [19, 20] mokasasl OpAMYH 3aBHUCHUMOCTH PAa3sBUTHSI CUCTEMHOTO
MBIIIEHUS ¥ yIaITuxcs (CTyIeHTOB) 0T IpUOo6peTeHUs OIIbITa PellleHUs IIPaKTUYeCKHUX 3aad.
JTOT BBIBOJ, IIOATBEPKIAeTCSI TeM, UTO, KaK 0OTMedeHOo B pabore [21, ¢. 79], oy mepexofa Ha
YPOBEHb «OIIMCAHME CUCTEMEI» OT ydalluxcs TpebyeTcs BiafileHHMe TeXHUKaMHU CHUCTEMHOTO
MBIIJIEHUs I IIyO0KOT0 aHaIN3a, JIM60 COOTBETCTBYIOIINY IIPaKTHUYeCKUH OIIBIT. IMeHHO
Takas IIpaKTHKa pa3BUBaeT CUCTeMHOE MBIIIeHHE, KOTOPOe II03BOJIIEeT B OyAyIleM CTaBUTh
U peliaTh 3ajavyu U3 00U IpeaMeTHOM obJsiacTy. BricTpo paspabaTeiBaTh 3QPeKTUBHEIE
II0 BBIYHC/IUTEIBHBIM pecypcaM IIpOrpaMMBI MOIYT BBIITYCKHHUKH, KOTOpble Ha IIPaKTHKe
OLIeHMJIM pasHoobpasue CTPYKTYp [JaHHBIX W 6a30BBIX aJIrOPUTMOB U IIPHUOOpEsH OIBIT UX
ajarTanyy 110 KOHKPeTHYIO CIIeIuUKY IIpeIMeTHON 06JIaCTH.

TaxkuM 06pasoM, MOKHO cZiesIaTh BBIBOJ, UTO OIIBIT y4acTUs B IIOJOOHBIX COCTI3aHUIX SB-
JIsIeTCs Ba>KHBIM 3BEHOM BCero 06pa3oBaTesIbHOTO IIporecca. CTyleHThI ydaTcs He TOJIBKO IIpo-
IrpaMMHpPOBaTh B OTPaHUYEHUAX, HO U IIPUHUMATD PellleHUs B 9KCTPeMaJIbHBIX YCI0BULX, aHa-
JIA3UPOBATh paboTy MOAYyJIeli CHCTEMBI IIPOBEPKY, IVIAHUPOBATh IIOPSA0K PelleHus 3a7ad.

IIpepcTaBiIeHHBIN B CTaThe IIOX0/ K KOHCTPYUPOBAaHUIO COPeBHOBAaHUM He TpebyeT [0II0JI-
HUTEeJIbHBIX QMHAHCOBBIX BJIOJKEHUH U ITI03BOJIZET CO3/5aBaTh COCTA3aHUA AJIsI CTYAEHTOB C pas-
HOI HauyaJIbHOM IIOATOTOBKOM. IlepCIieKTUBOM pasBUTHA JAHHOIO II0X0/a ABJISETCS IIOJKIII0-
4JeHUe K II0[[CHUCTeMe aBTOMAaTU3UPOBAHHON IIPOBEPKU PeIlleHUH JOII0JTHUTEIHHOI0 MO IS —
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JIeTeKTopa Ha «aHTHUILIaTHaT». JeTeKTOop, UCI0Jb3ys aJTOPUTM «IIPOCEMBaHUSI» METO/a «OT-
I1e9aTKOB», OI[eHHUBAaeT CX0’KECTh IIPOTPaMMHBIX 6JIOKOB I KaK[[0H HOBOM IIOCHIJIKHU C yoKe
TIIPUHSITHIMU pellleHUsIMU 3ToY 3agauu [22]. Momy/Ib He y4acTBYeT B BEIHeCeHUH BEPAUKTa, HO
BBIBJISIET CX0’KECTh IIPOrpaMM U IIoMevaeT CX0KHe pparMeHThI KoJja, ”HPOpMUPYsI OpraHu3a-
TOPOB 0 BO3MO>KHOU IIpobieme.
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Abstract

This study emphasizes the need for the IT students to gain experience in solving practical
problems. Active participation in competitive programming, regardless of initial skills,
helps students gain such experience. The article presents an approach to creating contests
using Testlib library on the free domestic platform Yandex.Contest. The software modules
cover the main stages of the competition life cycle, from generating tests for tasks to
summarizing results. The use of a checker and postprocessor allows the implementation
of the evaluation system logic, taking into account the points and penalties scored by
the participants. The task configuration settings allow organizers to impose limits on
memory usage and code execution time. The interactor program forms a separate set of
requirements for the method of solving tasks, which is an important condition for holding
competitions within the educational process. By creating a bank of tasks for competitions,
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taking into account the material covered and curriculum, it is possible to «integrate»
competitions into the educational process, alternating between individual and team stages.
The proposed approach has been tested in practice: twice a semester junior students from
one of the institutes of Altai State University participate in a competition, honing their skills
in writing program code quickly and accurately. Experience with such competitions has
shown that students and teachers are willing to embrace new forms of learning.

Keywords: programming competition, automated code review, checker, interactor,
postprocessor, test generation, penalty points, solution points, participant monitor, task
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