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Ucnonb3oBaHue KOMNbHOTEPHbIX TEXHOJIOrMM Ha 3aHATUSAX NO Teopuum anropmTtMmoB

AHHOMauyus. B cmamese OaHa xapakmepucmuka MemoouYeCcKUX pa3pabomok asmopos o ouc-
uurinuHe « Teopusi an2opummos», OCHOBaHHbIX Ha KOMIMbIOMEPHbIX MEXHOI02usIX. Omu paspa-
60MKuU HauerneHbl Ha UHMeHCcUGbUKauUro rpouecca yC80oeHUs pa3deriog Ha3zeaHHOU QUCUUIIIUHbI
U ¢hopMupoBaHUE coomeemcmesyrowux KomrnemeHuuti y cmydeHmos ChbIKmbIBKapPCKO20 20Cy-
OapcmeeHHo20 yHusepcumema um. [Numupuma CopokuHa, obyqaroujuxcsi 1o HarpaeneHuro
«[lMedazozauyeckoe obpa3osaHue», npogunu «MHgopmamuka», «Mamemamukay.

Knro4deenle crioea: meopusi aneopummos, MawuHa TbropuHaa, KOMIMbIOMepPHbIe mecmeal,
pedakmop mecmos «AlpeH», ariekmpoHHoe rocobue, Front Page, komrnemeHyuu.
Pa3den: (01) nedacozuka; ucmopusi nedazoa2uku u obpa3osaHusi; meopusi U MemoouKka
obyyeHus u eocriumaHus (o npedmemHbiM obsiacmsm).

OpaHom 13 OCHOBHbIX 3aay, onpeaensieMblX JENCTBYIOLEN B HACTOsILLEE BPEMS KOH-
uenumen passutna matemaTndeckoro obpasosanus B Poccuiickon ®eagepauum [1], aens-
eTca «obecneveHne Hanuuns obLenoCTynHbIX MHAPOPMALMOHHBIX PecypcoB, Heobxoam-
MbIX ANga peanusaunmn y4ebHbix NporpaMm MateMatuyeckoro obpasoBaHus, B TOM YnCrie B
3NEKTPOHHOM hopMaTe, UHCTPYMEHTOB AeATENbHOCTM 00yYaloLmMXCa U negaroros, npume-
HEeHMe COBPEMEHHbIX TEXHONOMN 0bpasoBaTenbHOro npouecca.

C Opyrov CTOPOHBbI, KpUTEpPUEM KavecTBa NOAroToBkM HGakanaBpoB Mo HanpaBeHNo Noaro-
ToBkn 050100 «[lMemarormyeckoe obpasoBanHme» (Mpodunun «Matematuka» n «HdopmaTuka)
SABMNSETCSH YPOBEHb CHOPMUPOBAHHOCTM Y HUX KOMMeTeHUMI, NpuseaeHHbIX B PIOC BO [2].

[MpoBeAeHHbIN HaMK aHanua KoMMNeTeHUun, onpegensiemblx HasBaHHbiM ®IOC BO,
BbISIBUS, YTO NPU U3y4YEHUM MaTEMATUYECKON ANCLMNIIUHBLI « Teopusa anropuTMOB» MOXKHO
1 JOIMKHO cnocobCcTBOBaTbL (POPMUPOBAHMIO Y CTYAEHTOB Kak HEKOTOPbIX OOLLEKYNbTYPHbIX
(OK-8, OK-9), Tak n npodeccnoHanbHbix komneTeHuun (MK-3, MK-5, MK-12).

CcpopmynmpoBaHHbI€ Bbille LefneBble YCTaHOBKN y4uUTbiBaNIncCb Hamm B paboTe no co-
3[aHu0 KoMMrekca yd4ebHO-MeToaNYECKMX MaTepuarnoB No dfieMeHTam Teopun anropuT-
MOB, MpeAHa3Ha4YeHHOro Ansa cTyaeHToB-O6akanaBpoB, 0OyvaloLWMXCA MO HanpaBreHUto
050100 «[lMeparornyeckoe obpasoBaHue» (npodunu «NHdopmaTtuka», «MartemaTukar,
«dunsnkar»). OcHoBHas nages npu paspaboTke 3TOro0 KOMMEKca COCTOosNa B MakCMMarnbHO
LUMPOKOM MPUBIIEYEHNN KOMMbIOTEPHbLIX TEXHOMNOMMNN 06YyYEHNST U KOHTPONS.

B cuny Hanuumna gocrtatovHoro konudectea nocobun [3] B Gubnmoteke By3a B Hawen
paboTe Obin caenaH akueHT Ha co3gaHne MaTepuanoB, KOTOpble, C O4HOM CTOPOHbI, CMo-
cobcTBOBanyu Gbl YCBOEHWUIO CTyAeHTaMu pa3gernioB TEOPUN anropuTMOB Ha NPaKTUYECKMX
3aHATUAX, @ C APYron CTOPOHbI, NO3BONSANM Obl KOHTPONMPOBATL KA4YECTBO 3TOrO YCBOEHUS
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no Kaxxgomn teme. Heobxoanmo 6bIno yunTbiBaTh M TO O6CTOATENBCTBO, YTO B Y4E6HbIX Nna-
Hax G6akanaspoB no npogunam «UHdpopmaTuka» n «MaTemaTuka», BBELAEHHbIX elle B
Komu neguHctutyTe ¢ 2011 r., pasgenbl Teopun anroputMoB CTanm n3yydyaTb B pamKax egu-
HOW AMCUUNIINHBI BMECTE C MaTeMaTUYeCKoN NOrMKOW, YTO NPUBESIO K Pe3KOMY YMeHbLUe-
HWIO YMCna ayguMTOpPHbIX YacoB (B paboyern nporpaMmme 3TOM CABOEHHOW OMCUMNAWHBI Ha
NnpakTUYecKne 3aHATUS Mo Teopum anropuTtmoB 6bino BbigeneHo nuwb 12 yacos). K coxa-
NEHWI0, TEHAEHUMS] YMEHbLUEHNSI ayAUTOPHbIX YacoB, BblAENSAEMbIX HA WU3Yy4YEeHWe 3TOro
CABOEHHOro npeagmMeTa, NPoaoInKaeTCs.

OcrtaHoBMMCS Ha acnekTe pa3paboTkM Ha3BaHHbIX MaTepuanoB nogpobHee. Ecrte-
CTBEHHO, YTO Ha OCHOBE MONOXEHUN paboyen nporpamMmmbl Mo AncuunnuHe «MatemaTtumye-
CKas fiormka u Teopus anroputMoBy, a Takke NIMYHOro OnbiTa U3ydeHnst 3TON UCLUNANHDI
y Mnaguwlero aBtopa paboThl 1 OnbiTa €€ npenogaBaHnd — y ctapLuero 6oinun paspaboTaHbl
MaTepuarnbl K KaXgoMy NpakTU4ecKoMy 3aHATMIO MO Teopun anroputmos. Mpu atom, no-
MMUMO WHbIX, MO BCEM TeMaM Obinn Ucnonb3oBaHbl Matepuanbl U 3ajaHus M3 nocobus
B. M. OanHua n M. B. lNocnenosa.

HeobxoaumocTb akTnuBmMsaumm paboTbl CTYAEHTOB, MHTEHCUdMKaLMKM Npouecca KOH-
TPONSA YPOBHS OCBOEHUS TEM, a TakKe BOCMUTaHUS KayecTB, 3asdBrEHHbIX B npodeccuo-
HanbHou koMmneTeHumm K-3 (rOTOBHOCTb NPUMEHATE COBPEMEHHbIE METOANKM U TEXHOIO-
rMun, MeToabl AMarHoCTUPOBaHUSA OOCTUXKEHUI oby4vatowmnxca ons obecneyeHns KadecTtsa
y4yebHo-BOCNUTATESbHOIO npolecca), NnpuBena Hac K pa3paboTke KOMMbOTEPHbIX TECTOB
Mo BCEM OCHOBHbIM TEMaM TEOPUM anropuTMOB.

OTn TeCTbl BKIOYalOT B ceb4 3aaaHns pasnmyHbIX TUMOB: C BIBOPOM OAHOrO Unn He-
CKOJbKMX BEPHbIX OTBETOB, C BBOLOM OTBETa C KfaBuaTypbl, HA YCTaHOBIIEHNE COOTBET-
CTBUS, HA yNopsaoYeHne U Ha KnaccuduKaumio.

MpuBegem opMynMpoOBKM 3afaHuU U npeafiaraemble BapuaHTbl OTBETOB TecTa U3
AecsaTn 3agaHnin Ha TeMy «MawwnHa TeioprHra» (MCNonNb3yrTCA TEPMUHONOIMMS U 4OroBO-
PEHHOCTU, NpUBEAEHHbIE B [4]):

1) MawwuHa TelopuHra 3agaHa pyHKUMOHaNbHON CXeMON

400 = qo1L, qoao = q40.
B kakoe cnoBo nepepaboTtaeT mawwmHa crnoBo a = 01110, ucxoas U3 CTaHA4ApPTHOrO
Ha4anbHOro NOSIOXeHNsa?
a) 0110; 6)011110; B)01111; r)011100.

2) YCTaHOBUTb COOTBETCTBME MEXOY CMMBOSIAaMM U UX 0603HAYEeHNsIMK (nepeTawmTe
COOTBETCTBYHLLMIA NEPBOMY CTONOLY NPAMOYronbHUK U3 TPEeTbero ctonbua B CpeaHun).

1. cMMBO NYCTOM A4ENKN a. q
[ 2. HauanbHoe cocTosiHMe | I b. g, |
| 3. cTon-cocTosHue ] I c. a |
4. He NyCTOW CMMBOJT BHELLHero anda- d. a,
BUTA

3) PyHkumA f(X) ABNsgeTCs Bbl4MCNMMON MO ThlopuHry. MawwmHa TelopuHra, BbluMcns-
foLan ee 3aHavYeHUs, 3ajaHa nporpammMon

qol = qolR, qoao = q2IR, q2a0 = ¢4l
Kakon Bug nmeet popMyribHoe BbipaxkeHue 3Ton pyHKumm f(x)?
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a) f(x)=x;

6) f()=x+1;
B) f(x)=x+2;
r) flx) =x-1.

4) T[MporpaMmmon MalumHbl TblOPUHra CYMTaloT...

a) npou3BosibHOE (HeynopsiA0YeHHOE) MHOXECTBO KOMaHA (Hag BblIGpaHHOM napown
KOHEYHbIX andaBnToB), NEBbI€ YacTU KOTOPbIX NONAPHO pasfnyHbl;

6) cnoBo, cocTaBneHHOe M3 BCex nocrnegoBaTenbHbIX KOMBUHaAUMI Ha neHTe, Ans
HarnNggHOCTU pasgenéHHbIX npobenamu;

B) QABa andasuTa (BHELLUHUN U BHYTPEHHUN);

I MHOXECTBO KOMaHA.

5) [lpoTtokonom paboTbl MaLNHbI ThlOPUHIa Ha3bIBaloT ...

a) nporpamMmwmy;

0©) cnoBoO, COCTaBMEHHOE M3 BCEX NOCnenoBaTeNbHbIX KOMOMHALMIA Ha NeHTe, Ans
HarnNAggHOCTU pasgenéHHbIX npobenamu;

B) napy andaBuTOB M NporpaMmmy Hag HUMMU;

r)  NPOTOKOM.

6) YTO HasbIBalOT MaWMHOW TblOpUHra?

a) napy ancaBuTOB;

0) nporpammy;

B) napy andgasuToOB M NporpamMy Hag HAMU;
r) npoTOKon paboThl.

7) B TepmuHax BblMMCNMMOCTM MO TbOPUHTY, TE3NC YE€pya rnacur, YTo...

a) Ans mobon MHTYUTUBHO BbIYUCITMMOM (DYHKLUKN HE CyLLLeCTBYET BblHUCIAIOLWLAA e€
3Ha4YeHnsa MalnHa TblopUHra;

0) He nBOM anropmMTM MOXHO 3anporpaMmMmmnpoBaTb Ha MalluHe TbOPUHra;

B) MOYTM NMOBON anropuTM MOXHO 3anporpammMmpoBaTh Ha MaluHe TblopUHra;

r) Ansg nobor MHTYUTUBHO BbIYUCIIMMOM (DYHKLUUW CYLLECTBYET BbluMCNSALWas eé
3Ha4vyeHnsa MalnHa TblopuHra.

8) Kakasa ns komaHa He ABnseTcs ynpaBnsawoLen KoMaHaon MalmHbl TelopuHra?
a) q;a — q]bS,

6) q;a — q;b;

B) qia— q;bR;

r) gqia— q;bL.

9) Kak 6yget BbIrnageTb NpoToKoN paboTkl ANs BXOQHOIO crioBa aaba nocne BbIMos-
HEeHUs1 MaLLMHbI TbOPUHra
qo@ = q1b,
qob = q1a,
qoQo = (140
Hag andasutom {a,, a, b}?

10) YcTaHOBUTb COOTBETCTBME MEXAY KOMaHAAaMU MalMHbl ThlOpUHra 1 nx o6o3Ha-
YeHnaMM (NepeTalumnTe COOTBETCTBYIOLLMIA NEPBOMY CTONBLY NPSAMOYrOSIbHUK U3 TPETLEro
ctonbua B cpegHuin):
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1. gia - q;b a. — eCnun B COCTOSAHUN q; € S Habno-
AaeTca s4enka c CUMBOJSIOM a € X, TO
NepenTn B COCTOsIHME gq; € S 1 Nome-
CTUTb B JAHHYIO siYEeliky CUMBOS b €

X
2. q;a - q;bR | | | | b. — TaKoi KomMaHabl He CyLecTByeT
3. qia - q;bL C. — €ecnnm B COCTOSHUM q; €S

HabnopgaeTca sA4Yenka C  CUMMBO-
noma € X, 10 NepenTn B COCTOSIHUE
qj € S ¥ NOMECTUTb B AaHHYI0 AYeViky
CUMBOI b € X, nOoCne 4Yero NnepenTu K
0603peHuto coceaHen cnpaBa
AYEnKn

4. q;a - q;bS d. — ecnn B COCTOSAHUK q; € S Habnto-
JaeTcs s4enka ¢ CUMBOJIOM a € X, TO
nepenTn B COCTOsIHKE q; € S 1 NOMe-
CTUTb B JAHHYIO sl4EeNKy cuMBON b €
X, nocre 4ero nepenTn kK 0603peHnto
coceqiHeN crieBa s4Yenku

MomMMMO NpuBELAEHHOrO BbILLE TeCTa CO3[aHbl Takke TeCTbl MO CrieayrLmMM pasaenam:

1. WHTyMTMBHOE MOHATME anropuTma u 3agada ero oopmanmsaunu.

2. HopmaneHble anropudpmbl MapkoBa.

3. T[1pMMWUTUBHO PEKYPCUBHbIE, YACTUYHO PEKYPCUBHbBIE N OBLLEPEKYPCUBHBIE CPYHKLNN.

4. ANroputTMUYECKM Hepaspelunmble Npobnemsl.

5. WtoroBbin.

Bce oHu 6bInn co3gaHbl C NOMOLLBIO peaakTopa TectoB «AnpeH» [5], KoTopbI paspa-
6otaH Cepreem OCTaHMHbIM.

OTO nerkas B OCBOEHUMN N UCMONb30BaHUK, He TpeboBaTenbHas K pecypcam n Heborb-
lwas no pasmepy nporpamma. HecomHeHHOe JOCTOMHCTBO NporpaMmmel — 6ecnnaTHOCTb U
OTCYyTCTBME perncrpaumn. Ha cerogHs goctynHa 2-s1 Bepcusi nporpaMmmbl. Ee MOXHO CBO-
6oaHo ckayaTb ¢ canTa paspaboTtyuka (cm. http://www.irenproject.ru).

Kak ykazaHo B MHCTPYKUMM (M B 3TOM Mbl yoeannucb camn), «ARpeH» No3BOSISIET CO-
34aBaTth TECTbI AN NPOBEPKN 3HAaHWU U MPOBOANTL TECTUPOBAHME B JIOKaNbHOM CETU, Yepes
WHTepHeT unm Ha OaMHOYHbIX KOMMNbloTEpPax. TeCTbl MOryT BKNOYaTh B cebs 3agaHns pas-
NINYHBIX TUMOB: C BbIDOPOM OLHOrO UMM HECKOSTbKMX BEPHbIX OTBETOB, C BBOAOM OTBETa C
KnaBuaTypbl, Ha YCTaHOBMEHME COOTBETCTBUS, HA yNopaaoveHMe M Ha Knaccudukaumio.

Mpu ceTeBOM TeCcTMpOBaHUW NpenofasaTenb BUAMT HA CBOEM KOMMbOTEpPE Noapo6-
Hble cBefeHnsa 06 ycnexax Kaxgoro u3 ydawmxcs. 1o okoH4aHum paboTbl 3TV AaHHbIE CO-
XpaHATCA B apxvBe, rae ux B JanbHENLEM MOXHO npocMmaTpuBaTb M aHanuM3mMpoBaTh C
NMOMOLLIbIO BCTPOEHHbIX B NporpaMmmy CpecTB.

Kpome TOro, npegycMoTpeHo co3fiaHue TeCTOB B BUAE aBTOHOMHbIX UCMOSTHAEMbIX
dannos, KOTOpble MOXHO pasdaTh ydalMmcs And NPOXOXAeHust TecTupoBaHus 6e3 umc-
Nnonb3oBaHUA ceTu N 6e3 coxpaHeHUst pe3ynbTaToB. Takon pexnm OpUeHTMPOBaH npexae
BCEro Ha TeCTbl, NpeAHa3HayYeHHble ANg CaMOnpPoBEPKU. Yyalemycs, 4Tobbl NPUCTYNnUTb K
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TECTUPOBAHUIO, AOCTATOYHO 3anyCTUTb MOSTyYeHHbI dann Ha nbom KomnbiloTepe C
Windows, ycTaHoOBKa kakux-nnmbo nporpamMmm ans aToro He TpebyeTcs.

OTmeTuM TaKke, YTO TECTUPYIOLLMIA dharn BblAaeT pe3ynbTaT NMPOBEPKU U B NPOLEHTaX, 1
C OLeHKOM no naTubannbHon wkane. MNpu 3ToM Ha 3Tane NoAroTOBKM TeCTa MMEETCH BO3MOX-
HOCTb JIErko M3MEHSTb KONMYECTBO BOMPOCOB B TECTE M 3a4aBaTb BpPeMsl, OTBOANMOE Ha ero
BbINOfHeHMe. Mo yecMoTpeHuto npenogaBaTenst MOXHO Takke U3MEHUTb LUKany OLEeHUBaHUS.

BakHO nogYepkHyTb, YTO NPUMEHEHNEe NOAOOHbIX TEXHOMOrMI 06y4YeHNss NONe3Ho He
TONbKO MNPV OCBOEHUM KOHKPETHbIX BY30BCKMX AUCUMMNNUH. VX npumeHeHne npuobiaeT
oby4yaemoro k nogobHbIM MeToankam, AenaeTt UX NPUBbIYHBIMU 1 B KOHEYHOM UTOre NPUBMK-
BaeT crocobHocmb UCosib308ame 803MOXHOCMU 0bpa3osameribHoU cpedbl Or1si (hopMu-
posaHusi yHugepcarsibHbIX eudoe y4yebHoU OesmenibHocmu u obecriedeHuss kadyecmea
y4ebHo-eocriumamesibHo20 ripoyecca (MK-12).

B paHHOM cny4dae aToT Teauc Tem Gonee cnpasensiMe, NOCKONbKY nporpamma «An-
PEeH», C NOMOLLIbIO KOTOPOW CO34aHbl HaLIW TECTbI, OYEHb NPOCTA U fierka B MCNONb30BaHNUN.
MoXHO ckasaTb, YTO OHa AaeT BO3MOXHOCTb CTyAeHTaM B [anbHENWeM caMMM BBOAUTb
TECTOBblE 3a4aHNA U NPUMEHSATb 3TY KOMMbIOTEPHYIO TEXHOMOMMIO (Ha NegnpakTuke, B no-
cnegyowen npodeccuoHansHoOm AesaTerbHOCTH).

OctaHoBMMCS eLLe Ha 0OLLEKYNbTYPHON KOMMNETEHLMN 8: 20m0o8HOCMb UCIMO1b308amb OC-
HO8Hble Memodkl, criocobbl U cpedcmea rosly4YeHUs, XpaHeHus, nepepabomku uHghopmayuu,
20moeHOCMb pabomame C KOMIMbMEePOM Kak cpedcmeoM yrpasrieHusi uHghopmayued.

HeobxoanmocTb npuBuTUA nonoxeHun ykaszaHHon OK-8, a Takke 3agadva obecneve-
HUS NPaKTUYECKMX 3aHATUN BbIBEPEHHLIMWU U KPATKUMWN, HO COAEPKALLMMN BCO Heobxoau-
MYIO TEOpUIO MaTepuanamm, KoTopble Obinio G6bl Nerko 1 yaobHo Mcnonb3oBaTtb, peanuay-
eTCcs Hamu pa3paboTKON ANEKTPOHHOro NOcobusi, B KOTOPOM B CTPYKTYPUPOBAHHOM BuAe
npeacraeBneHbl Bce HeobXxoaMmble TeopeTUdeckme martepuanbsl U UNNCTPaTUBHbIE NPU-
Mepbl MO TEOPUN anrOpUTMOB.

Mpn co3gaHnmn aToro Nocodbums pellanncb cnegyowmne 3agaym:

1) wn3noxeHne TEOPETMYECKOrO MaTepmana B He06X0AMMOM NOSIHOM 06beme, HO B
TO XXe BPeMSsI AOCTYMHO U NOHATHO;

2) odopmMeHME N U3NOXEHNE TEOPETUYECKMX MaTepuarnoB Tak, YTOObl OHM Obinn
AOCTYMHbI A5 UCMOSIb30BaHUSA NPU CaMOCTOSATENBHOM U ANCTAHUMOHHOM M3Yy4YEHUN.

OneKkTpoHHOe nocobue ObINo cocTaBneHo Hamu ¢ nomouwlbio html-pegakTopa Front
Page [6], Bxogsiwero B coctaB Microsoft Office XP.

Microsoft Front Page 2003 — nporpamma a5 cosgaHus Beb-cTpaHuu, BKIoYatoLwas B
cebs WMPOKNIN MHTEPAENC U MHOXECTBO AOMOSTHUTENbBHBLIX rpadudecknx yHKUun, pe-
XNMbl pa3MeTKkn. ATO AOCTATOYHO fierkas st OCBOEHUSI, HO NPU 3TOM MHOTO(PYHKLMOHarb-
Has nporpamma. [1py 3TOM He Hago NpuUKNagbiBaTb MHOXECTBO YCUIMUIN, HE HYXXHO 3HaTb
A3bIKKM NporpammupoBanusa html, javascript, php. Ewe ogHum nnocom sBnsieTca To, YTO
Front Page nmeeT BCTPOEHHLIN ftp-MeHeakep, C MOMOLLbIO KOTOPOro ctana BoO3MOXHa ny6-
nukauunsa web-ctpanny B cetn MHTepHeT. OHa nmeeT WwabnoHbl Ans co3gaHns pasnmnyHbIX
BNaoB web-ctpaHuu.

Mocne komnunMpoBaHWs KOMMMekTa ¢annoB Nocobusi C MOMOLLBbI MpOorpaMmbl
‘htm2chm” nnn eBookMaestroFREE OHO cTaHOBUTCA CaMOCTOSITENIbHOM KOMMbIOTEPHOMN
nporpammon, yaobHom B NPUMEHEHUN KakK Ha OTAEeNbHbIX KOMMboTepax, Tak U B AUCTaHUM-
OHHOM 00y4yeHun.

PaboTta Hag coBepLUeHCTBOBaHMEM NOCOOUSA NPOAOIIKAETCA: NNAHUPYETCS BKIHOYUTL B
HEro BO3MOXHOCTM CaMOKOHTPOSISI YCBOEHMS MOMNYyYEHHbIX 3HAHUN NOCPEACTBOM TPEHUPYHO-
LLIMX SMEKTPOHHbIX TECTOB U, BO3MOXHO, 00 beaUHEHMSA NPAKTUKYMa M KOHTPOSbHbIX TECTOB,
yKa3aHHbIX Bbllle, B €OUHOE 3NEKTPOHHOE 00yyatoLLe-KOHTponupytoLLee nocobue.
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HAMUSAX N0 meopuu an2opummos // HayuHo-memoduueckuli 31ekmpoHHbIl #cyp-
Han «KoHuyenm». — 2016. — Ne 7 (utone). — 0,3n.1. — URL: http://e-kon-
cept.ru/2016/16144.htm.
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