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MasHasa cTpaHuua npoekta MHOOPMATUKA-21 Hayka — Llilkone

NMpenogaBaHue nHPOPMaTUKN: NOTEPAHHAaNA aopora
Huknayc BupTt

lMpuBeTcTBME Ha OTKPbITUM MexXayHapoAHOU KOHpepeHUMM o npernogaBaHunio nHpopmatnku ITiICSE
r. Aapxyc (daHus), 24 noHsa 2002 r.
aHITIMVACKNI OpUrUHasl

Bcero yepes napy AgHei nocse nonyyeHuss NpurialeHns BbICTYNUTb Ha OTKPbITUM AaHHOM
KoHepeHUun no npenogaBaHnio MHboOpMaTKK, 9 npoden goknag konnern ns CLUA. Joknag
[OCTUraeT KyfibMUHaUMKM B cneaytolemM ab3aue o npenogaBaHum:

r1oyunTe/IbHO CPaBHUTL YUEBHUKM A/18 CPEAHEHN LWKOJIbI [0 MaTeMaTUKe u Mo uHpopmatuke. 9 umen
HecyacTbe NpoAenaTtb 370 40BO/IbLHO BHUMATE/IbHO, M BOT MOE 3aK/II0HYEHUE! Mbl HU HA 4TO HE
rogumcs <we suck>. [Moxoxe, Mbl 3aCTaB/IsieM CTYAEHTOB CAEAaTb BbIBOA, YTO CEPbE3HO AYMaTb O
Kapbepe B MHGOpMATUKE MOryT TO/IbKO Ma30XMUCTbI.

M 9 c 3TuM cornaceH. MoCBATUB CYLECTBEHHYIO YacCTb
CBOEI Kapbepbl 10BEIEHNIO UCKYCCTBA CO3[aHMsA Nporpamm
[10 TAaKOro YPOBHS, UTO6bl €ro MOXHO 6bl/10 NpenoaaBaTh
METOANYHO U CUCTEMATUYECKKN, S pa3oyapoBaH B
JOMUHUPYIOLLMX PaspYLUMTENbHbIX TEHAEHUMAX. XOTb S U
ycTan oT HEMOMyNSPHON POSIY BEUHOr0 KpUTUKA,
NPoOUUTUPOBaHHasA CTaTbs BHOBb BCKOJIbIXHY/1@ SMOLNK, U
BOT S 34€Cb, MOCKOJIbKY YNOMSIHYThII AoKnag
NpoAoJIKaeTca TakK:

Mbl 06513aHbl NOAHATL CBOU
rosioca NpoTMB Tpaanumu,
NpuMpaBHABLUEN KOMMbIOTEPHYO
rPamMoOTHOCTb K 3HaHMIO TEMHbIX
JeTtanen a3blka
nporpaMMmMpoBaHus,
MCMONb3YEMOr0 B UHAYCTPUN.

Kak npogeccuoHanbl B MHpopMaTuke, Mbi 0653aHbl MOAHATL CBOMU 0J10Ca rpoTUB TPaAULNM,
rpUPaBHABLLEN KOMIMLIOTEPHYIO MPAMOTHOCTb K 3HAHUWIO TEMHbIX AETasel A3bIKa MporpaMMupoBaHms,
UCMO/Ib3YEMOro B UHAYCTPUM.

BcnoMunHaeTcs pacckas O.[elKCTpbl 0 ero HOYHOM KOoLWMape nocse YTeHns crneundurkaumin HoBoro
si3blka nporpammmpoBanusa PL/1 B 1965 r. EMy npeacrtaBuioch, 4YTto B byayuwem nporpaMMmpoBaHmne
NpUpaBHSAIOT K BblyynBaHuio PL/1, a uHgopmatuky — K oBnageHunto OS/360 JCL <peyb naet o
A3blKe NPOrpamMMMpPOBaHNS U A3biKe yNpaBiieHUsa 3ajaHnsaMn A5 KOMMbOTEPOB dupmbl IBM,
rneyasibHO U3BECTHbIX CBOMM KpaliHe HeyAauHbIM AU3aWHOM; POCCUNCKME MPOrpaMMUCTbl CTapLlero
NOKOJIEHUSA MOMHST, YTO 3TO Takoe, No onbITy paboT Ha EC 3BM — npum. nepes.>. [JoCcTaToO4HO
3ameHunTb PL/1 Ha C++ nnm Java, a JCL — Ha Windows wnum Linux, n Bbl YyaecHbIM o6pa3oMm
nepeHeceTechb B HacTosLlee.

Torpa a Hanucan cBOeMy KoJisiere o NoSIHOM COrflacum C HUM. OH oTBeTUn cnegywwmnm
pa3bACHEHUEM!

Mowu peskue 3ameyaHus o npenogaBaHun — pe3ysbTaT MoJIHOro MpPoBasa MornbiTOK MOMOYb ChIHY,
YUYEHUKY CTapLumx KaaccoB, ocBouTb C++. [lu3aliH 3bika Yy40BuULLEH, @ yH4E6HUK HanucaH
0TBpPaTUTE/IbHO. MOVt CbiH HE MOI [TOHATBL, IOYEMY X = Y JO/DKHO OT/IMYATLCA OT y = X. JesikcTpa
)KaJIoBaJiCsl MHE, 4TO BaXKHasl KHUra ro A3biky Java He coAepykana ¢opManbHOM rpaMMaTuKu.

[OelictBUTENbHO, (bopMasnbHble NpaBuia CMHTaKcuca 6bin 3aaHbl UWb B YETBEPTON BEPCUM
Aa3blka! Ho No3BoNbTE MHE NPOAOC/IKUTL LUTATY:

51 6b11 pazo4yapoBaH He TOJIbKO TakuUM MOJI0XKEHNEM BELEN, HO U TeM, YTO CEPbE3HbIE CNELNATNCTbI
o uHpopMaTKe BOCMIPUHUMAIOT €ro Kak COBEpLUEHHO HOpMasibHoe. MHe eLje Hu pasy He
nonagasncs y4ebHuk no UNIX/C++/Java, KOTOpbivi 1 MOI 6b1 OCBOUTL 3@ HEAEIO. VX y4eOHUKU
HEBO3MOXHO YUTaTh, OHW MPEANOArarT, YTO YUTATENb PUHAANIEXUT KaKOH-TO CEKTE, YbU
3aK/IMHaHUS A0JIKHbI OCTaBaTbCs TarHOM A4/7151 My6/INKN, N YUTaTENO HE CAEAYET 0XUAaTb MHOIroro B
rniaHe HaZlexXHoCTH, CBA3HOCTU WM obuyer 31eraHTHOCTU. Moe oT4asiHne AOCTUIJIo arores, Koraa si
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MbITaJICsS HAy4YUTb CBOEIr0O CbiHA rporpamMMmpoBate Ha C++ — aKybTaTUBHbIA KypC B CPEAHEN
wkone! Mocne nonyroaa aroHun — Kak A5 oTUa, Tak v 4151 CbiHa — sl TOCOBETOBAJT CbiHYy 6pOCUTH
3TOT KypC.

Yero s He MNOHMMarlo, Tak 3TO OTCYTCTBUS BO3MYLIEHUS CPEAN YUEHbIX, CIEeLNaINCTOB 0
uHgopmaTuke. Korga ynpasasiolmnii COBET KOIEAXa PeLns BKIOYUTb B nporpamMmy C++ B
cepeauHe 90-x T, 9 MMCbMEHHO BblPa3ns UM CBOE BO3MylljeHne. Ho s He B cyer.

MNpenogaBaHne B CpefiHel LKOJIE OKa3biBAETCSA OT/IMYHOM NPOBEPKOI HE TOJIbKO CMOCO6HOCTU K
npenoAaBaHuio, HO U ACHOCTM y4ebHMKOB. BpeMsa oT BpeMeHu s nosiydato Xanobbl oT yuuTenei,
COO06LLAILLNX O TPYAHOCTAX, KOTOPbIE OHW UCMbITLIBAIOT C COBPEMEHHBLIMU CPeACTBaMU U A3bIKaMu
nporpaMMmMpoBaHus (M HepeaKo OHU MPOCAT Bepcuio cTaporo Mackans ANs HOBbIX MaluH). BoT
BblAEPXKA M3 MNepennckn ¢ hrU3MKoOM-TEOPETUKOM M3 Poccum, KOTOPbIA NpeanpuHSI 3KCNepuMEHT No
npenofiaBaHnIo NporpaMMMpoBaHMa CNOCO6HbIM YYEHMKAM CTapLInX KiaccoB nvues. OH NULLET:

UHTEepecHo, 4UTo KypcC B /IMLIEE MTOMOraeT JlyyLle roHATb Kak caMo NnporpaMMmupoBaHmne, Tak u 10, Kak
€ro Hy>Ho npernogaBatb. [IpUMEPHO MO0BUHA Y/IydLLEHMNI B MOEM YHUBEPCUTETCKOM Kypce byaeT
caenaHa 61arofapsa onbiTy, rosy4YeHHoMy B auLee. Kpome Toro, S nodyBCTBOBA/, B KAKOM Y KacHOM
COCTOSIHUM HaxoAMUTCS MPEernogaBaHne nporpaMMmMpoBaHns — Kak Ha ypPOBHE CPEAHEN LIKO/IbI, TaK U
yHUBEpCUTETaA.

CnoBa pe3kue, HO OHU He npeyBenndeHue. B uem xe
owmnbka? YTo MOXHO caenaTb? BcnoMMHaeTCsa CMUpEHHOoe
“S He B cyeT” M3 NPOLUTUPOBAHHOIO Bbile NMUCbMa. Mbl
yyBCTBYeM cebsa 6ecnomolyHbiMU. Koe-KTo 4yBCTBYeT cebs
obpeyeHHbIM Ha xanobbl, a 601bLWNHCTBO peLuatoT
NMPUMUPUTBLCS C OYEBMAHBIMK aKTaMn N Koe-Kak
npmucnocobuTbcs K HUM. Ho Bpsa v nogo6Hyo No3mumio
MHTeNNeKTyanbHbIX TNAEPOB MOXHO OnpaBaaTb.
MocMoTpuM npasae B rnasa: passe 60/bWNHCTBO
yupexaeHun obpasoBaHNs He 0Ka3anocCb 3aJ0XXHMKaMn
rOpCTKM KOMMaHWI, Ybs npodeccMoHanbHas Lelb COCTOUT B NOBbIWEHWUU AOX0A0B — UAET /N peyb
0 npoussoauTensax obopynoBaHus, nporpaMMHoro obecnedenus namn o6 nsgatenbcreax?
YHUBEpPCUTETbI, KOTOpble MOrAn 6bl OKa3biBaTb XOTb KaKoe-TO KOPPEKTUPYIOLLee BANSHUE, U YbM
npenogasaTeny YNCNATCS CpeAn aBTOPOB MONYSiPHbIX y4ebHUKOB, Ha camoM aene 6onblue
3anHTepecoBaHbl B TOM, YTObObl AEMOHCTPUPOBATL CBOE y4acTue B MOAHbIX UCCNeA0BaHUAX,
0CTaBNss npenogaBaHne acCUCTeHTaM.

MocmoTpuM NpaBae B rnasa:
pa3Be 60NbWNHCTBO YUYpeXaeHUn
o6bpa3oBaHuMs He OKasanocb
3a/10)KHMKaMKN roOpCTKU
KOMMNaHWN, 4Ybs
npodeccnoHanbHas uenb
COCTOMT B MOBbILWEHUM A0OX0OA0B?

KoHe4yHO, B Takoi MOCTMOAEPHUCTCKON akaaeMmnyeckon cpeae npodeccop AaBHO nepectan 6biTb
MyZapeuoM, yrnybnsowmmcsa Bce ganblie B CBOM M306eHHbIN NpeaMeT B TULWKN KabuHeTa.
CoBpeMeHHbIN npodeccop — 3TO MeHeaep 6osbLlor KOMaHA4bl UccnenoBaTesnen, XBaTkni
A06bITYMK rPaHTOB, MNOAAEPXKMBAIOLWMIA TECHbIE CBA3M C K/THOYEBLIMW OpraHM3aunusaMn-mcTOYHUKaMm
(NHAHCMPOBAHUSA, N HEYTOMUMbIIA aBTOP BOJIHYHOLMNX NPOEKTHbIX 3asBOK M Bre4aTAsioWmMx 0TYEeTOB
0 AOCTUIHYTbIX ycrnexax. B 3ToM BbICOKO KOHKYpeHTHOM 6u3Hece 6b1s10 661 caMoybmniicTBoM
pacTpaduBaTb BpeMs Ha pa3MbIL/IEHNS O TOM, KaK ly4lle pacckasaTb O NPOCTbIX Bellax Macce
HauuHalowmx. Korga pedb 3axoanT 0 MaTepuanax Ans Kypca, nporpaMMHOM obecrnieyeHun u T.n0.,
OYEBUAHbIN BbIBOp — B35Tb TO, UTO JIEXUT Ha MOJSIKE N 3aBEAOMO MPUHSATO BCEMU OCTallbHbIMUK. B
3ToM 60pbbe 3a ycnex u BbIXKMBAHME fyUlle BCEro NPUMKHYTb K Tonne. JOCTUXEHUS N3MEPSIOTCA
pa3MepoM KOMaHZAbl, KOMYECTBOM Ny6siMKaunii, ULMTUPOBaHUI U AOKIa40B Ha KOHdepeHUMsIX U1
MCMNO/b30BaHHbIMU pecypcamMm — HO He NpeAaHHOCTbIo Aeny NpenojaBaHus, KOTOPY BCE paBHO
HEBO3MOXHO M3MepUTb. PasyMmeeTcsl, TakoM CTU/Ib akaAEMUYECKON XMU3HU HepeaKOo NMpOTMBOPEYUNT
BHYTPEHHUM ybexaeHnsIM MHAMBUAYYMA, HO HaBs3blBaeTCs AaB/IeHMEM U3BHE NPEeBPATUTb XpaMbl
YYEHOCTM B XOPOLLO paspekSiaMMpoBaHHblE UCTOYHUKM AOXOA0B, N 3TOT CTU/b FPAHNYUT C
MPOCTUTYLIMEN.

CnoBa pe3kue. Ho 4To e MOoXHO caenaTh? Beab U B camoM
Aene VHAWBUAYYMY OY€Hb TPYAHO MPOTUBOCTOSATb

rnobanbHOM TeHAeHUMn. S MMer B BUAY TEHAEHLUMIO KoHeuyHoit uenbio o6pasoBaHmns
nepexoza OT AO/ITOCPOYHOro NJIAHMPOBaAHUSA K JIOSHKHO 6bITb NCKYCCTBO
HeMeaNeHHOMY U3BSIeYEHUIO A0XO0A0B, OT YYEHUS C LUEeNbIo KOHCTPYKTUBHOIO MbILLNEHUSA.
MOHMMAHNA K NPUMEHEHMUIO HAaBbIKOB HEMNOCPEACTBEHHOMO VIMEHHO B TaKOM KOHTEKCTe

Aencrems. YTo KacaeTca Hawero npegmeTa —
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MHGOPMaTMKM U NPOrpaMMMpOBaHUS AN KOMMNbIOTEPOB, —
TO KOHEeYHas uesnb yuypexaeHus obpasoBaHus okHa 6biTb
ropasfo wupe, 4eM oBfaieHne KaknmM-nmbo S3biKoM
nNporpamMMMpoBaHuns. 3TO AOKHO OblTb HUKAK He MeHee,
YeM UCKYCCTBO MPOEKTMPOBaHMSA apTedaKToB ANS pelleHns
CNOXHbIX 3aaa4. VIHoraa 3To Ha3biBalOT MCKYCCTBOM
KOHCTPYKTUBHOIO MbilfeHNs. IMEHHO B TaKOM KOHTEKCTE CTaHOBUTCS BaXHbIM Hanuuve
noaxoAsiLiero MHCTPYMeHTa, XOPOLUIO CMPOEKTUPOBAHHOIO s3blka NporpaMMmmpoBaHus. OH nrpaet
poJib TEOPUMN, Ha KOTOPOWN OCHOBBLIBAKOTCS HAaLLM MeTOoAbl. Kak MOXHO Hay4YuMTbCsl XOPOLLEMY U

3 PeKTUBHOMY NPOEKTUPOBAHULIO, ecnin 6a30BbI hOpMann3M, CaMo OCHOBaHMWE NpeacTaBnseT
cob60i OLWeNnoMISOLLYI0, HEMOCTUXMMYIO MyTaHuLy? Kak MOXHO OCBOWUTb Takoe UCKYCCTBO 6e3
06pa3LoBbIX MPUMEPOB, AOCTOMHbBIX U3yYeHUs 1 nogpaxaHusa? KoHeyHo, He BCe paBHO OfapeHbl B
TOM, YTO KacaeTCs XOpoLlero NpoeKTUPOBaHUS, N BCe Xe Haanexalee obyyeHne, UHCTPYMEHTbI U
NpUMepbl UrpatoT BaXXKHENLWYHO pOSib.

CTaHOBUTCA BaXKHbIM Hanuuue
XOPOLIO CMPOEKTUPOBAHHOMO
A3blka NPOrpaMMMpoBaHus.

51 roBOpUWA O MPOEKTMPOBAHUM CNOXHbIX apTedakToB. OueBnaeH dakT, 4YTO Hawu apTedaKkThbl
CTQHOBATCS BCe CNoxHee. Hanpumep, aBToMO6MAb 3TO yXe He MPOCTO ABUraTesb U YeTbIpe Kofeca.
B HeM elle ecTb KOMMbIOTEP ANS ONpeAeneHnss ONTUMaNbHOMO KOJIMYeCTBa BMPbICKMBAEMOrO
TonJIMBa B CaMble NOAXOASLLME MOMEHTbl BPEMEHU. DTO HYXHO, YTOObl CHM3UTL 3aTpaThl TOMAMBA,
yTobbl CHEepeyUb 3HEprut0. Ho coBpeMeHHbI aBTOMOOUIb elle COAepXUT C AecAToK (Mnu 6onblue)
XOPOLO CNpsATaHHbIX 31EKTPOMOTOPOB AN YNpaBfeHUs OKHaMuU U aHTeHHaMW, pagap Ans
onpeaeneHns pacCTosHUS A0 OMacHbIX 06HbEKTOB, CUCTEMHYHO LWWNHY AJ1S CBSA3U BCEX 3TUX YCTPOWCTB,
a TaKXxe KOMMbIOTEp ANS yNpaBAeHUs UMU. DTN BELLN He CULIKOM CrMoCcOb6CTBYOT UCTUHHOMY
Ha3Ha4YeHMI0 aBTOMObBMNSA, HO OHM A06ABASAIOT C/IOXKHOCTb, 3aTPYAHSAIOT 06CNyXMBaHME U NOBbIWAKT
CTOMMOCTb. DTO MHEHME 6bISI0 BbIPpaXXEHO B HeAaBHEN CTaTbe O “CcoBeplleHHenweM aBToMmobune” B
raszete Hbto-Mopk Tanmc (03arnaeBneHHomn «3a pysnem, BMW 745i, TeXHNYECKMIT HOKayT»):

«/ltoau ro oLumnbke NpUHUMAarOT C/I0XKHOCTb 3a
U30LYPEHHOCTb,» CKa3zas oAHaxabl Huknayc Bupr,
LUBEALIapPCKNIA y4YeHbIN, creynanunct rno nHpopmatmke. B
POCKOLLHbIX aBTOMOOWJ/ISIX, HAMUYKaHHbIX HOBEMLLIMMU
TEXHOI0rMsIMK, Npnbambacamu u 3aBjieKaakamu, yxe
TPYAHO yBUAETH 3Ty pa3HuUy — TaK Xe, KakK TPYAHO ONPEAENTb Ty TOYKY, 3@ KOTOPOU TEXHMKA,
Les1bio KOTOpO# 6bi1a MOMOLb BOANTENO, CTAHOBUTCSI MOMEXO BOXAEHMIO ... JOCTaTOYHO CKa3aTtb,
4YTO ceMepKa, HECOMHEHHO, CaMblii «MPOABUHYTbIN» ceqaH B MUPE, HO OTHIOAb HE CaMblii 1erkuil B
yrpaB/IeHNN.

Jlioan no owmbKe NpuMHMMalOT
C/TOXHOCTb 3@ U30LWWPEHHOCTb.

DTOT NpUMep NIerko NepeHocUTCst B 06/1aCTb KOMMbIOTEPHBIX
M NporpaMMHbIX cucteM. OHM cTanu 6e3MepHO CITOXHbIMU
He CTOMIbKO MOTOMY, YTO BCE WX YyAeCHble CPeACTBa U
BO3MOXXHOCTW 6bI/M Ha CaMOM AESIe HYXHbl, CKOJIbKO
MpOCTO NMOTOMY, YTO OHU 6bI/TM BO3MOXHbI. [103TOMY
NPOU3BOAWTENWN HAAEIOTCS, YTO OHU JafyT NPENMYLLECTBO
nepesa KOHKypeHTamu. «[penMyLecTBo», 0AHaKo, NPUBOAUT K U36LITOYHON rPOMO3AKOCTH,
TPYAHOCTU UCMOMb30BaHUSA U CHUXKEHUIO HAAEXHOCTU. HO 06MaHyTbIi KIIMEHT MOHUMAET 3TO TOSIbKO
nocse noKynku.

HeHyxHas, camoaesnbHada
CNOXHOCTb MOpPOXAaeT
MHOXeCTBO I'IpOGJ'IEM.

BbiBOA COCTOUT B TOM, YTO HEHY>XHasl, camoAesibHas
C/TOXXHOCTb MOPOXAAeT MHOXECTBO NpobsieM. MaBHOe, OHa
pa3MbIBAET pas/IMUMEM MeXAY TEM, UYTO AENCTBUTENBHO
Ba)HO (ONTMMasibHOE BMpbICKMBaHWE TOMMIMBA), U TEM, YTO
3demMepHO (MOTOPYMKM ANS 3aKpbITUS OKOH). bega B ToMm,
yTo TpebyeTcs ropasano 6onblle TanaHTa,
NPOHMLATENBHOCTU M BPEMEHU, YTOObI CNPOEKTUPOBATb
3KOHOMHY0, MPOCTYH0 N 3PDEKTUBHYIO CUCTEMY, HEXENN
CNTOXHY U FPOMO3AKYIO.

Tpebyetcsa ropasano 6onblie
TajslaHTa, NPOHMLATENBLHOCTU U
BPEMEHM, YTOObl CMPOEeKTUPOBaTb
3KOHOMHYI0, MPOCTYIO U

3P PEKTUBHYIO CUCTEMY, HEXENN
C/IOXKHYIO U TPOMO3AKYHO.

NTak, Xxopowuin ansanH Ao/mkeH 6biTb B LLEHTPE Hallero
npenogaBaHusa. Ho kak HaMm y4nTb 06pa3LoBOMY AN3aNHY C
MOMOLLbIO MHCTPYMEHTOB M S13bIKOB, KOTOpbIE AenatoT Hac
nocmewmwem? K HaleMy COXaneHuto, MHAYCTpUS
nporpaMMmMpoBaHus caenana HEMHOro, Ytobbl MOMOYb HaM,

Xopowuin an3anH JoNXeH 6biTb B

LEHTPE Hallero npenogasaHu.
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npenoaaBartendaMm, NpeoaonieTb Haln TpyAHOCTU.

[aBanTe No3TOMY B3rISHEM Ha MHAYCTPUIO MPOrpaMMMPOBaHUS, KOTOpas OKa3bliBaeTCs
HecrnocobHon obecneynTb Hac naeanbHbIMU MHCTPYMEHTaMnU. Mbl YBUAMM, YTO OHa cama CTpajaeT oT
Ype3MepHOIi, HEMOTUBMPOBAHHOW CNOXHOCTU, @ TakXe OT OTCYTCTBUS PerysipHOCTM U HaAEeXHOCTH
B CBOMX MpoaykTax. Ha camom aene nHayctpms 6bina 6bl Fropa3ao NnpousBoauTeNbHEN, ecnuy bbl
CTpowusia CBOM CUCTEMbI HA NPOYHON OCHOBE BMECTO TOro, YTo6bl MPUBMBATL HOBbIE POCTKM Ha
rHmiowme ctebnum. MHe n3BecTHO 0 cnyyae, Koraa B 60/bLION KOMMaHMKM 6biN 3amnyLUeH NMpPoekKT,
4YTO6bI C HYJI9 CNPOEKTMPOBaTb 3aMEHY LUMPOKO MCMNOJSIb3yEMOMY NPOrpaMMHOMY MPUIOXEHWUIO,
CTaBLUEMY C/IULLIKOM FPOMO3AKUM U TPYAHbLIM B CONPOBOXAEHNN. OAHAKO Yepe3 HEKOTOpoe BpeMs
NpoeKT 6blN 3aKpbIT MO COBETY OTAEeNa MapKeTuHra. PeweHne 66110 NPUHSATO M3-3a BCeobLlero
COMPOTMBJIEHUS KIIMEHTOB /IIO6OMY M3MEHEHUIO, a C/leAoBaTeNIbHO W yCoBepLIEeHCTBOBaHU. Cpeamn
KJIMEHTOB 6bIJI0 MHOIO M yupexxaeHuin obpasoBaHns. IM Hy>HO 6bI/I0 COXPaHUTbL CBOM UHBECTUMLUUN B
co3aHne KypCcoB M KypCOBOro MaTepuana.

KpoMe Toro, By3bl CTAHOBATCS BCce 60/1ee NOXOXUMN Ha KOMMepUecKMe NpeanpuaTtus, npeanaras To,
yTO TPEBYIOT M 3@ YTO NNATAT UX KIMEHTbI, BMECTO TOro, YTo 6osee cnocobCcTBoBano 6bl pasBUTUIO B
[OJITOCPOYHON NepcrnekTuBe. Ho CTyaeHTbl COCpefoTOYMBAOT CBOE BHUMaHMWE Ha TOM, YTO AacT UM
Nlyylumne LWaHcbl B noncke paboThl, T.e. HA OBAAEHWUM HaBblkaMyi, HEO6XO0ANMbIMU B AAHHbIA MOMEHT
Ana paboTbl Ha NpeaAnpUATUSX MHAYCTPUMN.

OueBnAHO, Nepes HaMWU B BbICLLEN CTEMNEHN YCTOMUYMUBDLIN MOPOYHbIN KPYT: YYUTENS HE MOTYT
M3MEHWUTb CBOW KYpPChbl, T.K. OHW AO/KHbI NPUBEYb U AOCTaBUTb YAOBOJSIbCTBUE CTYAEHTaM;
CTyAeHTbl TpebytoT TO, YTO NMPaKTUKYETCA B MPOMBbIWIEHHOCTU; @ UHAYCTPUSA NMPUMEHSET U
BOCMPOU3BOAUT TO, YUeMy 06y4eHbl ee paboTHUKN. DTOT 3aMKHYTbIA KPYr HanoMMHaeT cuTyaumio,
OMNVCaHHY MHOM BO BBeAeHMU K coobueHuto o Mackane B 1970 r.: By3bl CTPEMATCH YUYUTb TOMY,
yTO TpebyeT MHAYCTPUS, @ B MHAYCTPUM NPaAKTUKYyeTCs TO, YeMy ee paboTHMKM Bbly4nUINCb B By3ax.

MopoYHble Kpyru CyLecTBYOT, YTOObl MX pa3pbiBaTh.
JenaTb 3TO A0MKHbI Te, KTO 06Hapy>XMBAeT UX NMOPOYHOCTb.
Bena cerogHs B TOM, YTO 3Ta AOArocpoYHasi MOPOYHOCTb
HeLOoCTaTOYHO Npm3HaHa. OgHaKo NporpaMMMpoBaHue, Kak
MCKYCCTBO KOHCTPYKTMBHOIO An3aliHa, C/IMLWIKOM Ba)HO,
4YTO6bI NOXXEPTBOBATb MM B MOJIb3Y KPATKOCPOYHbIX
KOMMepPYECKMX BbIroa 1 NpuBbiYek. MNporpaMMmmpoBaHme
ABNSIETCHA, BO3MOXHO, CAMOW Ba)>XHOM HOBOW ANCLMUMIMHON NOCTUHAYCTPUANBHOW 3pbl.

MporpamMMmnpoBaHue sSBNsieTcs,
BO3MOXHO, CaMoli BaXKHOM HOBOM
ANCUUNNINHON
NOCTUHAYCTPUANbHOW 3pbl.

YacTo 06BMHSIOT MOMy4yto MHAYCTPUIO MPOrpaMMmMpoBaHNs B HaBs3biIBaHUM CBOMX NPOAYKTOB
6ecrnomMolHOMY coObLECTBY KIMEHTOB, BKJIHOYas NMpeHebpexnMmoe MeHbLIMHCTBO NpenoaaBaTenen 1
cTyaeHToB. OgHaKo cMTyaums elle xyxe: npenogasaTteny 6onbluel YyacTbio 406pOBOJIbHO
noAafanncb AOMUHUPYIOWMM KOMMEpPYECKMM TeEHAEHUMSAM, 3a4acTyto oLyLlas Npu 3TOM yrpbi3eHus
COBECTM U OTKPbITO XanysiCb Ha CBOM rOpecTu, UMeLne NpUYNHONK UX COBCTBEHHYIO MO3MLMIO.
MHormMe B MHAYCTPUM CoXxaneT 06 3TOM OTpevyeHUn OT NMAEepCTBa U OTBETCTBEHHOCTH.

TonbKO YHUBEPCUTETCKME MPEnoaaBaTe/in B COCTOAHUN
CNnoMaTb 3TOT MOPOYHbIN Kpyr. DTO CAeNaTb HEeMb3s HU
6bICTPO, HU N1Ierko. Ho ecnm 3To OKaXXeTcsl HEBO3MOXHbIM,
TO YTO-TO, BUAUMO, ry60KO HEMPABUABLHO C
npenofaBaTensMm U UX akagaemuyeckoit ceo6oaoi. OHU
NpocTo 06A3aHbl NOAHATLCA A0 PONU NTUAEPOB.

TonbKo YHUBEpPCUTETCKUE
npenofiaBaTenm B COCTOAHUM

cfioMaTb 3TOT MOPOYHbIN KPYT ...
OHM npocTo 0653aHbl NOAHATLCS
[0 poSiv NMAaepoB.

MopoyHbI Kpyr 6bl1 ogHaxAabl pa3opBaH, Koraa
pacnpocTtpaHuncs MNMackanb. MNpn nogaepxke Konner-egMHOMbILWIEHHUKOB U B YNIOPHOM
NpOTUBOCTOSIHUM pyTUHepaM, Mackanb pacnpocTpaHuUICs B y4ebHbIX 3aBeAeHUsaX U NPOHUK B
MHAYCTPUIO. DTO MPOM3OLIO, HECMOTPS Ha MOMYy4dyt0 KOHKYPEHUMIO CO CTOPOHbI UHAYCTPUU U APYTUX
6onblIMX OpraHM3aumin, B cornepHuyecTse C a3bikamu PL/1, Anron 68 n Aga. OaHaKo HacneaHWKN
Mackans, cywecTBeHHO ero npesocxoamsewne, Moayna-2 n O6epoH, He NoyYnUIn AOKHOIO
BHMMaHUs cpean npenogasaTtenen, n caMm nNanu nepea JMLOM CaMoro He40CTOMHOro U3
conepHmnkoB — C. CaMOro HegoOCTOMHOrO, T.K. B 3TOM s3blKe 6bl/IM HapyLUEHbl BCE OTKPbITbIE K TOMY
BPEMEHM MPUHLUMNbI CEPbE3HOro NporpamMmmpoBaHusi. OH 3anyTbiBaeT CTYAEHTOB, AOMYyCKas pa3HbIn
CMbIC AN X = Y U Y = X N NPUHYXAas BCeX NMUCAaTb X = = Yy BMeCTO 06bI4HOro x = y. To/bKO 3a
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OOHW 3TV NMOPOKM OH 3aCNYXMBAET U3rHaHMUA U3 yupexaeHnin obpasoBaHusa. OgHaKo cei ypoanmBblit
CMHTaKCcUC 6bINT LESIMKOM BOCMpPOU3BeAeH B A3blke Java, NpUHATUE KOTOPOro akaAeMUYECcKnM
CO06LLEeCTBOM MPoOM30LWSI0, OT4acTM 61arofapsa 3Toi NPeeMCTBEHHOCTH.

B psiae yHMBepcuTETOB Ha obLienpu3HaHHbIA pa3pbiB MeXAy XenaTesbHbIM, C TOYKU 3peHus
obpaszoBaHusa, n NpakTUKon “peanbHOro Mupa” 6bin AaH OTBET NOCpPeaCTBOM Bbibopa
PYHKUMOHANbLHOro A3blka AN NepBoHavanbHoro obyyeHms nporpamMMmmpoBaHunto. OgHaKko aTa
yBepTKa TOJIbKO yBenunuuna paspbis, T.K. Tenepb obyyeHne cTano BECTUCb B paMKax ApPyrown
napagurmbl NporpamMMmMpoBaHNS U MbIlWNEHUS NPU CO34aHUM NMPOrpaMM U, Kak cneacTeue, Tpebyercs
W3BEeCTHOE yCcunuve npu nepexone ot obyyeHus K npodeccuoHanbHON AesaTenbHOCTU. B pesynbTaTte
Hay4yHas AMCLUMMIIMHA U MHXXEHEPHas NpaKTuKa NporpaMMMpOBaHNS CTaan BOCMIPUHUMATBLCS Kak
pa3Hble CYLHOCTU, MOYTU HE MMeloLwme BUAMMON CBA3K. [lepBas ocTanacb CBOEro poaa MCKYCCTBOM
ANS UCKYCCTBa, BTOpas 3BOIOLMOHMPYET Kak KOMOMHaUMs 3BPUCTUK U UHTYMLMK, BCce bonee
nsowpeHHoro hacking’a. Ho Bce 370 He MOXET CNyXuTb HyHAAMEHTOM Hay4YHOW ANCUMUMIINHDI,
KakoBas [JONXKHa, B KOHLE KOHLOB, JIeYb B OCHOBY JT06bIX MHXEHEPHbIX KOHCTPYKLNNA.

N Bce e 60pbba C NOPOYHBIM KPYroM HE COBCEM
6e3HagexHa. Mbl yka3anm Ha Tex, KTO AOJSIKEH BO3raBUTb

... 1 BUXY B CBOEM BOOBpaxeHumn
ataky. Ho kak?

06pa3uoBbIfN YUEOHUK B KayecTBe
NoAXOASILLEr0 NCXOAHOIO MYyHKTA.
Mo3B0ONbTE MHE 3aKOHUYUTb BbICTYMJIEHNE CMENbIM

npeanoXxeHMeM A1 3TON NPOCBELLEHHON ayauTOpum

npodeccnoHanoB npenogasaHusa. S BuXy B cBOeM BoobpaxkeHnn obpasuoBbiit y4ebHMK B KavecTBe
noaxoAsiLero MCXoAHOro nyHkta. OH AO/KEH YAOBNETBOPSATL CeAYHOWMM KPUTEPUSIM:

1. HauumHaTbCs CKaTbiM BBeAEHMEM B OCHOBHbIE MOHATUA NPOrpaMMHOI0 NMPOeKTUPOBaHMS.

2. Wcnonb3oBaTb /TakOHWMYHYO hOpMasibHY0 HOTauMio, CTPOro onpeaeneHHyto He 6osiee YyeM Ha
npuMmepHo 20 cTpaHuuax.

3. OCHOBbIBasACb Ha 3TOM HOTaUWM, BBOAATCS OCHOBHbIE MOHATUS UTEpaLMN, PEKYPCUU,
NIOrNMYECcKoro yTBepxaeHus <assertion> 1 MHBapuaHTa.

4. LleHTpanbHas TeMa — CTPYKTYpUpOBaHWE YTBEPXKAEHUNA U TUNU3AUMS OAHHbIX.

5. 3a 3TuMm cneayoT KOHUENuUun ynpsatbiBaHua nHbopMaunm, MOAYJIbHOCTU U NPOEKTUPOBaHUE
MHTEepdENCoB, MPOAEMOHCTPMPOBaHHbIe 06pa3LOBbIMX NMPUMEpPaMMU.

6. KHura yctaHaBnnBaeT TEPMUHOJIONMIO, KOTOPAs CTOJb XXe MHTYUTUBHA, CKO/b M TO4YHa.

7. KHura mmeeTt yMepeHHbI pa3Mep.

Mo3BO/bTE MHE 3aK/IO4YUTL elle ABYMS 3aMmedaHusamMu. Mo Konnera, Ybu CnoBa NpuvBeAeHbl B
Haydane goknaga, 3aKoH4Yunn Tak:

PykoBogsiLumm 4159 MO€eri Kapbepbl B MPenogaBaHnmn n NccaegoBaHnsax 6bi1 TOT NPUHUMIT, YTO
XOpOLLO roAroToBEHHbIE MPOdECCHUOHAsIbI 4OIKHBI 6bITb ropa3ago 3¢pHeKTUBHee, 4em
BLAOXHOBEHHbIE /TI0O6UTENN. B X Mpon3BOANTEILHOCTU [OJIXKHO ObITb pasinyme, n rnpuTom
CyLeCcTBEHHOE. [yMaro, 4TO Hallein obLyed Lesibio AO/IKHO ObiTb yBE/IMYEHNE 3TOM0 Pa3jiNnyms.

Heckonbko MecsaueB Hasaj s nony4mn npocbby AaTb CNMCOK 3a4ad, KOTopble S CYUTaKo
nepBoCTENEHHbIMU ANnsa nHdopMaTMkm Ha bamxanwue gecatmneTus. Bo3aMoxHO, co3gaHue
noao6Horo YHEGHMKa cneposano 6bl BKAOUNTL B 3TOT CMUCOK, U MOXET 6bITb gaxe nepBbIM
HOMepoM. Bo BCAKOM cnyyae, 3Ta 3ajava rnoka He peLueHa.

lMpuBeTcTBue Ha oTkpbiTun KoHpepeHunn ITiCSE, Aapxyc (daHus), 24. 6. 2002

lepeBoa Ha pycckuii s3bik: @.B.Tkaues, 4 nrons 2002 r.

MasBHasa cTpaHuua npoekta MH®OPMATUKA-21 Hayka — Llikone
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