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) HauanpHHK ceKTOpa CHCTEMHOTO MPOrpaMMHUPOBAHHS KOCMHUYECKHX armapartos, HIIO mpukiagHOil MeXaH -
ki uM. M.® Pemernesa. ® TnaBHbIl KOHCTPYKTOP KOMIUIEKCOB AMCTAHIMOHHO MHIOTHPYEMbIX JIETATEIBHBIX
armaparoB, Hayuno-mpousBonctBenuslii nentp HOBUK-XXI. @ PykoBoauTens MIKOJbI MPOTrpaMMUPOBAHUS
«JIugep», T. Crpexesoi, Tomckas 06:1. ¥ lupexrop Jluues r. Tponmka, Mockoekast o6 © Bemymuii Hayd-
HbIA coTpyaauk OTtmena TeopeTwdeckod ¢usmku MHcTHTYTa smepHBIX uccinenaoBannii PAH, koopmunaTtop
npoekra Unpopmarnka-21.

Lenp noknmamga — 3adUKCUpPOBaTH HEKOTOPBIE TE3UCHI IO mpobieme coBpemenHoro M T-o0pa3osa-
Hus B Poccum, a Takke copMynHpoBaTh KOHKPETHBIC MPEIJIONKCHHS MO OOYYEHHUIO MPOrpaMMHU-
POBAaHMIO KaK OJHON M3 BaXKHEHIIMX HMpOoQeccuii OJMKaNUIIero mocTUHAYCTPHAIBHOIO OYAYIIEro.

1. B Texymux IUCKyCCHSX MO 3TOH MpoOjeMe OTPaXKarTcs, B CYNTHOCTH, JIUIIb KPATKOCPOUHBIC
HUHTEPEChl poccuiickoil rpaxkaanckoi UT-uHaycTpuu, KOTOpas pa3BUBAECTCS CETOJIHS B KWUJIbBATEpE
3apyoexxHoi. [Ipu 3ToM He 00CYXITAIOTCS MHTEPECHI OOITMPHON KAaTETOPHH CHEIHAINCTOB HAYIHO-
TEXHUYECKUX CHECIUANTBHOCTEH, U MPAKTUUECKU MOJHOCTHIO UTHOPUPYIOTCS UHTEPECH! CTPATETUYECKU
BXHBIX CEKTOpoB (a’pokocmoc, BIIK, smepHosHeprermueckas cdepa, pyHmameHTanbHas HayKa).
Taxoxe OTCYTCTBYeT MOHMMaHNE [IEHHOCTH UMEIOIIEHCS TpaduIny NCToib30Banus [lackans B mpemno-
JaBaHWW TPOrPaMMHUPOBAHUS KAaK CTPAHOBOTO KOHKYPEHTHOTO MPEUMYIIECTBA, HYKAAIOIIETOCS B
3ammute. Ha ocHOBe «Tpamuinu [lackamsi» 1 mo o0pasily YHUKAJIBHON W YCIEIITHOW CHCTEMBl MaTeMa-
TUYECKOTO 00pa3oBaHMsI MOXKET OBITh co3maHa HacTosmas cucmema WUT-ob6pasoBanus. s storo B
KadecTBE MEPBOro Iara MpeajiaracTcsl BHEAPEHUE IMHON TEXHOJIOTMUYECKOU Cpellbl ISl CUCTeMAaTU-
YEeCKOT0 MPEIoIaBaHusl OCHOB IMPOTPaMMHUpPOBAHUS B CTapIIMX Kjlaccax CpemHed MIKONbI W Ha
MJIaAIINX Kypcax yHuBepcuteToB. Cpena, MpakTHIeCKH HICATbHO YIOBIETBOPSIONIAs BCEM BO3HUKA-
IOIUM 3]IeCh MHOT000pa3HbIM TpeOoBaHUSAM (0eCIIaTHOCTh, 00pa3oBOE KAueCTBO M T.J. — CM.
o0cyxJIcHHE Janee B JOKJIaje), OCHOBaHA HAa CaMOW COBPEMEHHOM, OTILIN(OBAHHON M YCOBEpIIICH-
cTBOBaHHOM Bepcuu Ilackans, aganTupoBaHa IMOJ HYXKJbl POCCHMCKOTO MpenofaBaHus (BILIOTH JI0
pycudukanuu COOOIICHUH KOMITWIISITOpA) U YCHCIIHO MPUMEHSCTCS B MEAarorn4ecKoi MPaKTHKE C
2001 . KaK Ha MKOJHLHOM, TaK M Ha YHUBEPCUTCTCKOM YpOBHAX ((hm3mdeckuii dakynsTeT MIY) B
paMkax mpoekta Muadopmaruka-21 [1]. BHenpenue 3Toi eIMHON TEXHOJIOTHUYECKON Cpeapl CO3/1acT
OecriperieIeHTHOE 00IIee «ITPOCTPAHCTBO» C YHUKAIBHBIMH YCIOBUAMHY TSt 3 (HEKTUBHOTO O0YUYCHHUS
Y WHTEHCU(UKAIMH MPOIIECCOB HAKOIUIEHHS M 00MeHa METOJMYECKUM onbIToM. brarogaps nerkoctu
MPOrPaMMHUPOBAHUS, B T.4. HETPUBUAIBHON HHTEPAKTUBHOMN TpapKH, TAKOE «EIIMHOE POCTPAHCTBO»
OyZeT MPOTHO3UPYEMO B3aMMOJICHCTBOBATH C KypcaMH IO JPYTMM HpeaMeTaM, BHOCS ICHHEUITHIA
JJIEMEHT aKTUBHOCTH B TIpoIiecc 00y4eHus (depe3 ynpakHEeHus, CoAepKaHne KOTOPBIX 3aUMCTBOBAHO
W3 JPYruX TPEeAMeTOB, W T.N.). HakoHel, BBICOKOE KadecTBO W COBPEMEHHOCTh HCIOIB3YyEeMBIX
TEXHOJIOTUM MpHU TMOJHONH OTKPBHITOCTH YYallUMCSI M MPENOAABATENIIM BCEX HCXOIHUKOB (BKIIIOYAs
KOMITWJIATOP U TPOY.) MPEIOCTaBIsAeT YHUKAIbHbIE BOZMOXKHOCTH JUIA TOBBIIICHUSI KadecTBa MOJro-
ToBKH Oymymux WT-mpodeccnonamoB. Bece 370 co3gacT mpakTHYEeCKHE TPEIITOCBUTKH IS pealiv-
3anun n3BecTHBIX pekomenaauuii KOHECKO mo UT-o6pa3osanuto [2]. bezotnararensHoe, mpropu-
TETHOE CO3[aHHE TAKOI'0 «CIMHOTO IPOCTPAHCTBA» MOCPEIACTBOM BHEIPEHHUS €IMHON Cpebl, OCHO-
BAaHHOW Ha COBPEMEHHOM, METOINICCKU Oe3ynpedroit Bepcuu [lackaiis, SBIsSETCS TaBHO Ha3PEBIITNM
aroM, KOTOPBI OyJIeT WMETh JOJTOCPOYHBIC MOCIEACTBUS 1is mpeBpamieaus Poccum B UT-
Jlep>kaBy MEPBOTO psiza.



Ungopmamuxa-21. UT-obpazoeanue ¢ mouxu 3peHusi HAYUOHATbHBIX UHMEPeCo8 2/10

Hamn 3axiirodeHuss OCHOBaHbl HA COBOKYITHOM OIIBITE IPENOJaBaHUs], OXBAThIBAIOLIEM YUallXCs
12-22 net, a TakKe Ha OMbITe MPOQPECCHOHATFHON PadOTHl B 00JACTAX U CUTYALHUX, TAe TpeOOBaHUs
K KauecTBY IIporpamm Ballle cpennero no UT-unayctpun.

2. «Ilpozpammupoeanue — emopasa zpamomnocmo». I10T n03yHr A.Il.EpmoBa mon3a0sIT, HO
HY)KJaeTCS B TOM, YTOOBI €r0 OCBEKHTh, T.K. €r0 aKTyaJbHOCTh TOJBKO BBIPOCHIA 3a IMPOIICAIINE
TPUALIATH JICT.

UTo0Bl TOCTPOWUTH a/eKBaTHYI0 WH(GOPMAIMOHHYIO MOJENH/YIPABISIONIYI0 CHUCTEMY HY>KHBI
3HaHUA He ToJbKkOo WT, HO M KOHKPETHOW MPeaMETHOM 00acT. BEIsICHSIIOTCS chnenyronme hakThL:

1) CrienanucToB, He ABJIAIOMNXCS MPO(GECCHOHATFHBIMU MIPOTPAMMHUCTAMH, HO 3aHATHIX CEphe3-
HBIM MpPOrpaMMHpPOBaHHEM CYILIECTBEHHYIO JOJIIO CBOETO BpeMeHH, ouens MHoro [3]. (Omenkxa
Microsoft: B Tpu pasza 0ojbllie, YeM MPOrPaMMHUCTOB-TIpodeccroHanoB [4].) ®PakTudyecku Ir000M
npodeccronan B mo00i 001aCTH HMHTEIIEKTYAIbHO-HArPy>KEHHOU NEATeIbHOCTH, HAYaB HCIIOJb-
30BaTh KOMIIBIOTEP, MOCTEIICHHO «BTATHBACTCS» B MPOrPAMMHUPOBAHUE, MPOCTO CIEAYS BHYTPCHHEH
JIOTHKE Pa3BUTHS CBOMX NMPO(ECCHOHATBHBIX IIPOCKTOB.

2) Bce darie BO3HHKAIOT CUTYallld, KOT/Ia JaXKe €CIM CHEIMAUCT caM He 3aHUMaeTcs pa3paboT-
KOH mporpaMM, eMy HYKHO B3aMMOZEHCTBOBATh ¢ MporpamMmuctoM. lIpoGiema B3anMOmOHUMAaHWS
CYIIECTBEHHO YIPOCTUTCS, €CIIH CIEIHUATUCT OyAeT MOHUMATh XOTS Obl 0a30BbI HAOOp TEPMUHOB
(BBOI AAHHEIX, MPOIIEYpa, TUAIOT, 0a3a JaHHBIX...)

3) CnoxHOCTh TIPOTpamMM, KOTOPBIE CO3/IAI0T ATH MPOrPaMMHUCTHI-HENTPO(ECCUOHANBI, MOXKET OBITh
OYCHb BBICOKOH ((haKkT, XOpOIIO M3BECTHBHIN, HapUMeEp, B (PHU3UKE), 1 UMEET TEHACHITUIO K POCTY.
Jaxe mpocTo HaCTpoiiKa JOCTAaTOYHO MOITHOrO Kapkaca (framework — coBpeMEeHHBIM BapHaHT TOTO,
YTO paHbllle Ha3bIBAIN OMOIMOTEKOW MPOLEAYP) IMOJ KOHKPETHYIO 3a/lady OOBIYHO TPeOyeT MOIHO-
IIEHHOTO TIPOTPaMMHPOBAHHUSI.

4) TIIporpaMMHUCTBI-HETIPOPECCHOHANBI HCIONB3YIOT Jake OOJbIIee pPa3HOOOpa3hue CHCTEM
MPOrpaMMHUPOBaHUs, YeM MPOGECCHOHAIBI. DTO CBSI3aHO C OOJBIIMM Pa3HOOOPa3HeM CICIHATIU3H-
POBaHHBIX CHCTEM, TPEIHA3HAUYCHHBIX I Y3KHX KIJIACCOB 3aad (TOJBKO B (DH3HWKE AJIEMEHTapHBIX
YaCTHIl MCIIONB3YeTCs] HECKOJIBKO TaKuX cucteM). OJTHAKO 1o Mepe YCIOKHEHHS 3a]1a4 HaOII01aeTCsl
YeTKasl TeHJICHIIUS K TOMY, YTO BCE OTH CHEIUAIN3UPOBAHHBIC CUCTEMBI 3BOIOIIMOHUPYIOT B CTOPOHY
YHHUBEPCAITBHOCTH, T.C. B UTOTE COJIEpKAT BCE OoJiee MOMHBIA 0a30BbIi KOMILIEKT CPEJICTB «OOIIET0»
MPOTPaMMHUPOBAHHUS, XOTS U CO CHEUU(PUUECKUMH BapuanusMH. B pe3yibraTe CHEenUaMCTBl BCe
yaie MperoYnTaroT OpaTh B KAUeCTBE OCHOBBI JUISI CBOMX MPOEKTOB MPOQPECCHOHANBHBIE CHCTEMBI
MPOrpaMMHUPOBaHUs O0IIEro Ha3HAYCHUSI.

5) B romoBe mporpammucra-aenpodeccunonana 3nanue WT MOMKHO yKHUBaThCA CO 3HAHUEM
KOHKPETHOH 00J1acTH (HampuMep, y PU3uKa 3TO MOXKET OBITh OJTHOBPEMEHHO KBaHTOBAsI TEOPHS MO,
(heHOMEHOIIOTHS AIIEMEHTAPHBIX YaCTHI], a TAKXKE P Pa3eIOB YHCTON M MPUKIATHON MaTEMaTHKH).
SlcHO, YTO 37€ch BO3HHKAeT CHIIBHEWIIMK JOMOJHUTENBHBIN (1m0 cpaBHeHuto ¢ MT-mpodeccrona-
JlaM{) CTUMYJ CTPEMUTHCS K MPENEIbHOM MPOCTOTE HHCTPYMEHTAIBHBIX CPEICTB (B YACTHOCTH,
SI3BIKOB TIPOTPAMMHPOBAHNS). JTO BXOAUT B U3BECTHOE MPOTHBOPEUHNE C IPYTHM (PyHIAMEHTAIHHBIM
(akToM, a UMeHHO, uTo s Mupa UT kak Koprmopanuu, MPOTUBOCTOSINEH OCTATLHOMY MUPY, U30bI-
TOYHAsl CIOXHOCTh HMHCTpyMeHTapusi WUT ecTh MCTOYHHMK JOMOTHUTENBHON «PEHTHI CIOKHOCTH»,
MOJTy4aeMOW 3a CUeT OCTaJbHOrOo MHupa. Peup MAeT He CTONBKO O 3aroBOpe, CKOJBKO O XOPOIIO
M3BECTHBIX HAyKe <«KOJUICKTHBHBIX 3(QekTax»: Bedb Aaxke Moyekynsl H,O «ymeroT» HaxoIuTh
HauOoyee BBITOJHBIC KOH(UTypanuu (KPUCTAUIBI JIbJld, MHUHUMU3UPYIONIHE KOJUICKTUBHYIO
MTOTCHITHATBHYIO SHEPTHIO MoJiekyn). [IpuMepoB co3HaTenpHON M 0ecCO3HATEIBHOM SKCIUTyaTaIliu
M30BITOYHON ciiokHOCTH B Mupe MT MHOXECTBO (HEpPEIKO Yepe3 COIMYTCTBYIOIIYIO CIOXHOCTH
HEHAJEKHOCTh, KaK, HANpUMEp, B CIIy4ae PhIHKA AHTUBUPYCHBIX U T.I. mporpamm). CIoXKHOCTb
MOKHO UCKYCCTBEHHO CO3/1aTh, Pa3MHOXKAsI «KBa3MU-CTAHAAPTHI» B HENSIX 3aIIUTHI CBOETO MOJIOKEHUS
MOHOIIOJUCTA (YeM CHUCTEeMAaTHYECKH 3JI0YHOTPEOISIFOT JOMUHHUPYIOIIUE HAa PBIHKE KOMITAHUN).
Hpyroit mpumep: (U3MK, BBIyUYUBIINA OECCMBICIEHHO CIOXKHBIM C++, MTCHOBEHHO CTaHOBUTCS
[IEHHBIM CIICHHANNCTOM CpPEeIy KOJUIET, eClH KaKMM-IH00 00pa3oM BO3HHMKHET O0Iee MHEHHE, YTO
OTHBIHE BCE MPOTPaMMBbI B JJAOOPATOPUU JOKHEI TcaThes Ha C++. B cBOIO odepenp, Takoe MHEHUE
sierde OyeT MPUHATO KOJUIETaMH, €CIH MpeJMET MHEHHS (B JaHHOM citydae C++) CTOJIb CIOXKEH, YTO



Ungopmamuxa-21. UT-obpazoeanue ¢ mouxu 3peHusi HAYUOHATbHBIX UHMEPeCo8 3/10

pazoOpaThcsi B HEM M B apryMEHTaX, BBIABHTAEMBIX B €ro0 3alluTy, HEBO3MOXXHO, HE OpOCHB BCe
TEKYILUE PKCIIEPUMEHTHI HA JOCTATOUHO J0JIT0€ BpeMmsl.

6) B psage cepbe3HpIx 00acTed (a3pOKOCMOC, «YMHOE OPYKHE», SIACpHAst JHEPTETHKA, JOPOTOCTO-
SIIast KCIIEPUMEHTANIbHAS (PU3KKA, aBTOMATU3UPOBAHHBIC YITPABIISIONIUE CUCTEMBI Ha TPAHCIIOPE ...)
I1O pyHKIMOHUPYET B YCIOBUSX, TC MPOTPAMMHBIN COOH He803M0iCcHO nombicaums. [1o cpaBHEHHIO
C TPaIWIIMOHHBIMUA OW3HEC-TIPHIIOKEHUSMH, 3TO HAKIAJBIBACT TOpa3no Oosee JKeCTKHE TPeOOBaHUSA
Ha Ka4eCTBO MPOrpaMm, 0a30BYIO TOJTOTOBKY MPOTPAMMUCTA U UCTIOIh3yEeMbIe TEXHOIOTHH, HAaunHAsL
C sA3bIKa MMPOrPaMMUPOBAHUS. 31eCh «HE MPOXOAMT» MHOI0O€ M3 MHU(OJOTHH, HCTOPHUESCKH BO3HHK-
mei B cpene caMOy4eK, KaKOBBIMH B CYIIHOCTHU SIBIISIETCSI 3HAYMTENbHAs J0Js (eciu He OOJBINWH-
CTBO) POTPAMMHCTOB, OOCTYKUBAIOIINX OOBIYHBIN OU3HEC.

3. 06 oouem b6azoeom Kypce npozpammupoeanus. V13 ckazaHHOTO MOXKHO CJIENIaTh BBIBOBI:

Bo-nepBbix, nmpobiemaTrka nmpenogaBaHus IpOrpaMMHUPOBAHHUS KacaeTcsi Topa3fo 0ojee mupoKo-
ro kpyra ygammxcs, yeM Oyaymme UT-npodeccronansl. Ha camoM neme OCHOBBI MPOrpaMMHUPO-
BaHUS («aJITOPUTMHUKa» ¥ T.I.) — 3TO JUCIMIUINHA, CPAaBHUMAS 10 00IIEeMy 3HaYEHHIO C MaTeMaTH-
KOW W Onm3Kas mocnefHer mo ayxy. COOTBETCTBYIOIINE 3HAHHUS OTHOCATCS K KaTeropuu oOIe3Ha-
9uMBIX (QyHIAMEHTAIBHBIX) U JOJDKHBI MPEoIaBaThCsl Kak TakoBble. OObeM 0a30BOr0 KOMILICKTA
3HAHWH JOJDKEH BKJIIOYaTh, Hapsay ¢ (GopMalbHOW JIOTHKOW, HAmpuMep, JAOCTATOYHO YBEPEHHOE
yMeHue paboTaTh C MPOCTEHIMMMH ITHHAMHYECKHMH CTPYKTypaMu AaHHBIX (cmmckamu). C apyroi
CTOPOHBI, TPH OOBIYHON MPAKTUKE YyYaAIIUECs CIIHMIIKOM pPaHO «TPY3STCS» CIHIIKOM OOJBIINM
00BEMOM COBEpPILIEHHO HECYIIECTBEHHBIX W HEYHUBEPCAIBHBIX JIeTallelf (YTO OCOOCHHO CIIpaBeaNBO
JUTSL KypCOB, 0a3upyromuXcs Ha s3bikax cemeiictBa Cu). HaOnroneHus MoKa3bIBaloT, 4TO B PE3yJIbTaTe
1IeJTh OBJI/ICHUS JACUCTBUTEIIEHO BaXKHBIMY, 0a30BBIMU M OOIIMMHU 3HAHUSMU MPOCTO HE JOCTUTACTCS.
Heo0Oxoaumo pemunTenbHO OTACTUTh 31eCh «MyX OT KOTJIET» — BHHHUTH CTYIEHTOB B HEPaIHMBOCTH
0OCECCMBICIIEHHO W O€30TBETCTBEHHO: HampuMep, 00beM 0a30BBIX 3HAHWUMW, NPENOJaBaeMbIX Ha
MJIaamux Kypcax ¢pusmueckoro pakynprere MI'Y, odeHb Benuk u 6€3 MpOrpaMMHUPOBaHUSI.

Bo-BTOpHBIX, €mle pa3 BCIIOMHUM, B KaKOW OTpOMHOM CTENEHW Hallla KU3Hb CTajla 3aBUCETh OT
BCSKOT'O pOJia aBTOMATH3UPOBAHHBIX YITPABIISIONIUX CHCTEM PAa3HOTO MaciuTada, U HACKOJIbKO Ba)KHA
KOPPEKTHOCTh BCETO OTPOMHOI0 U pacmyujeco maccua 110, MpOHU3BIBAIOLIETO OKPY>KAIOIINI HacC
mup. CTpamHo moaymarb, 9To 3ToT MaccuB 1O co3maroT mporpaMMHCTHI, TOAABISAIONIEe OOIBIINH-
CTBO KOTOPBIX HE MPOIUIO IIKOIY CUCTEMAaTHUYECKOTO MPOTPaMMHUPOBAHUS U HCIOIB3YIOT COOTBET-
CTBEHHO HEaJICKBATHBIC CPEJICTBA NPOTPaMMHpPOBaHUs (PE3yJbTaT MBI BCE BUAMM Ipu paboTe ¢
oducHeM I10). [Ipuuem co BpeMeHEM BaXKHOCTD ATOH MPOOJIEMBI TOJEKO pacTeT. BRIBO 31eCh OQHO-
3HAYHBIM: B MPEMOAaBaHUM OCHOB NMPOTPAMMHUPOBAHHS C CaMOro Havana (T.e. mpuMmepHo ¢ 12 rer,
KOT'/Ia TOJIBKO HauyuHaeT (hOPMHUPOBATHCS CIIOCOOHOCTh K aOCTPaKTHOMY MBITILICHHUIO, YTOOBI obecte-
YUTh CaMbli INIyOOKHWH MMIPUHTHHI 3THX HAEH B yMax ydalllMXcCs) JOJDKEH OBITh CICNIaH yIop Ha
(hopMUpOBaHUST MEHTAJILHOCTH, HATIPABJICHHON Ha MIOCTPOCHUE KOPPEKTHBIX W HAJICKHBIX MPOTPAMM,
T.€. HA CHCTEMAaTHYCCKUH, TOKA3aTeIbHBIA XapaKTep MPOrpaMMUPOBaHUs (B OTJIMYHME OT CIIOHTAHHO
nproOpeTacMoil MPUBBIYKU COCTABIIATH MPOTPAMMBI «METOIOM ITPOO U OIIHO0K>).

B-Tpetbux, cucreMaTHuecKoe MPOTPaMMHUPOBAHUE — CIIUIIKOM Ba)XKHOE M HETPUBUAIILHOE JIECTIO
(caMOCTOATENIFHO JOAYMAThCsl B MpoLecce «MpodecCHOHAIBHOTO MPOrPaMMHUPOBAHHS» A0 MOHSITHA
WHBapHaHT [UKJIA HEPEAbHO), YTOOBI OCIOXKHITH €r0 OCBOCHHE MapaIJIeIbHBIM U3ydYeHHEM TEMHBIX
JieTajgeil rpOMO3IKUX KoMMepueckux cucteM. ClenyeT 4eTKO pas3ieluTh LeNd U, COOTBETCTBEHHO,
COZICPKaHUE KYPCOB: CIICIUANBHYIO MOJATOTOBKY (M3ydYeHHE CHEeNH(DHUKN KOHKPETHBIX CHUCTEM
MPOTPaMMHUPOBAHU, 10 CIyYailHBIM HUCTOPHYECKUM NPUYMHAM MOMYJISIPHBIX B JaHHBIA MOMEHT Yy
KOHKPETHOTO KJlacca CIELUATUCTOB) CICAYET BBIACIUTH B CIEHUANbHBIC KYPChI, YATAEMBIC MOCTE
MPOYHOTO YCBOCHHS 0a30BOTO MaTepuaia. ba3oBbie KypChl JOKHBI OBITH MOJNHOCTHIO CHOKYCHUPO-
BaHBI HA OCBOCHUHN 0A30BBIX MOHATHH 1 (HOPMUPOBAHUM aI€KBATHOW MEHTAIILHOCTH.

B-4eTBepThIX, Kypc MpOrpaMMHUPOBAHMS BCE-TAKH JIOMKCH 0a3upoBaTHCS Ha KaKOM-TO SI3BIKE U
CHUCTEME MPOTPaMMHUPOBAHUs. Y TBEPKAACTCS, UTO 3a7ada 0a30BOro 00IIEro Kypea, chopMyTupOBaH-
Hasl BBIIIE, CITUIIKOM BakKHA cama 1o cebe u TpedyeT, 4ToObl HMEHHO €€ PEeNIeHUIO ObIT MOJYHHEH B
MEpBYI0 odepenb BHIOOp. EcTecTBEeHHO XOTS Obl MEepBOHAYAILHBIC OPUEHTHPHI UCKATh B PEANBHOMN
npakTtuke. Ho rae? SIcHo, 94TO MUIIb B MOCHIEIHIO OYepelb — B OOBIYHOM KOMMEPYECKOM IIPOrpaM-
MUPOBAHUU: TaM CITUIIKOM BEJIMKU CYOhEKTHBHBIE (DAaKTOPHI, CBI3aHHBIC C 3PPEKTAMU MOHOTIOIH3MA,
«OTBSI3HOTO» MAapKETHHTA, «CTaAHBIMU» J(QQeKTaMu, KOHKypEeHTHOH OOpbOOii, a TJIaBHOE, B
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KOHEYHOM CYETe, C TEM, UYTO U «CIPOC», U «IIPEIUIOKEHNE» HA MUPOBOM PBIHKE MHCTPYMEHTAIbHBIX
CPEACTB B OCHOBHOM C(OPMHPOBAHBI MAaCCOM MPOTPAMMHUCTOB, HE TOJIBKO HE MPOLICAIINX HaJJIexKa-
LIYI0 I[IKOJIy CHCTEMaTHYeCKOro IpOrpaMMHpOBAHMS, HO CIHIIKOM YacTO HE HUMEIOIIHX Jaxe
HIPUWIMYHOTO 0a30BOr0 MaTeMaTHUYECKOro oOpa3oBaHUs, U A KOTOPBIX IOHATUE J0KA3aTEeIbHOIO
paccyXIeHus, CyAs 110 BCEMY, — ITyCTOM 3BYK.

Mpl yke ykazanu Ha cgepsl, Tlle TEXHOJIOTHH IMPOrpaMMHPOBAHUS ITOABEPraloTCsS BeChbMa >KEeCT-
KOMY OTOOpY MMEHHO B OTHOIIEHMM HAJEXKHOCTH IOJIYYAIOLIMXCS IPOrpaMM: adpoKOCMOC U T.J.
A 3TO 0IHO3HAYHO yKa3bIBAE€T M Ha COOTBETCTBYIOIINE SI3BIKM NMPOTPaMMHPOBAHHUS: 3TO CO3/IaHHBIE B
LIKOJIE TBIOPUHTOBCKOTO JaypeaTa (1984) Huknayca Bupta a3b1k [lackans u ero npoussBoassie [5].

4. ITackans, Mooyna-2, Obepon, Komnonenmmuuiit Ilackans. Y IUBUTEIBHO, HACKOIBKO ILIOXO
mupokre Maccel MT-mpodeccumonanor (Bkmouas UT-mpodeccypy — W 3TO NPU MOCTOSTHHBIX
xKanmobax Ha ymaJoK TUCIMILIMHBI computer science) 3HaroT 00 YHHKAIBHBIX pa3paboTKax, BBIIOI-
HEHHBIX KJaccukoM nHpopmatuku H.Buptom u ero komteramu nocie nzodperenus [lackams (1970).
He BaaBasice B netanu (cM., Hatmpumep, [1] ¥ cCbUIkKM TaM), HATIOMHUM OCHOBHBIC (DaKThI.

HayuHo-uHXeHepHasd IIKoJia $3BIKOB M CHUCTEM NporpaMMHUpOBaHus, cosnaHHas H.Buprtom
HauMHag ¢ koHna 60-x rr. B yausepcutere ETH (L{topux, [lIBeinapust), sBisercss Beaylwel B MUpe.
Cam H.BupTt siBisieTcsi aBTOPOM CEpUH S3BIKOB TPOrPaMMHPOBaHUS, pealu3yomux ¢uiocoduro,
HameueHHyI0 B Anrose-60. Oto [Tackams (1970), Momyma-2 (1980), O6epon (1988) — emnHast TuHUSA
Bce Oonee coBepiieHHbIX All, coxpanstommx Onuskyro npeemcTBeHHOCTh. OtcytctBue 100%-HOM
COBMECTUMOCTH MEXIy HUMH MOOYyAHMIO akageMuuecku KoppekTHoro H.Bupra mate um pasHbie
WMEHa, YTO, KOHEYHO, MOoMeIano pacnpoctpanenuto Moaynsl u ObGepona. Bce Tpu si3pika odeHb
ONMU3KU, OTIMYAIOTCA SICHBIM, YETKHMM CHHTaKCHCOM M Bce 0ojiee MOJHO PEaTu3yIOT KOHIICTIIHIO
CTPOTO# CTaTUYECKON THIM3AllMU JaHHBIX, YTO HAa KOPHIO HCKIIOYaeT OOUIMpPHBIE KIIACCHI MPOTpam-
MHUCTCKUX OIMOOK. Bce Tpu si3pika B HapacTamoIed CTENECHU MOJUICPKUBAIOT CHCTEMATUYCCKUE
METOJII MPOTPaMMUPOBaHUS s 3pQexTuBHOrO co3manus d¢dekTuBHOro u HajaexkHoro [10 ot
HEOOJBIINX MTPOTPAMM JIO MOHBIX OTEPAIIMOHHBIX CUCTEM.

B O0Gepone cucrema KOHTPOJIS THIIOB PacIpOCTpaHeHa Ha AMHAMHYECKHE 3alCH U B U3BECTHOM
CMBICJIC 3aBEpPIICHA, UTO SIBISCTCS BBIJAIOIIMMCS JOCTHKEHHEM, IO CHX IMOP HE MOBTOPCHHBIM B
Ipyrux 3PGEKTHBHO KOMITUIIMPYEMBIX MPOIEIYPHBIX S3bIKax (COOCTBEHHO, MBITATHCS «IOBTOPSITH»
OO0epoH Takke TPYAHO U OECCMBICICHHO, KaK MOBTOPATH qu3aiin AK-47). [1pu 3ToM B SI3bIK BKITIOUYCH
0a30BbIil HA0Op CpeACTB OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHUPOBAHHS BMECTE (M 3TO KIIOYEBOM
MOMEHT) C MEXaHH3MOM aBTOMAaTHYECKOTO YIpaBiieHHs mamAThio. [locnenHee oOCTOATENHCTBO B
M3BECTHOM cMEICITe mpuaaeT O0epoHaM CHHTETUYECKHIN «IIPOIETypHO-(YHKIIMOHAIBHEII» XapaKTep:
C OIHOW CTOPOHBI, MPOTPAMMHUCT MOJY4aeT BO3MOXKHOCTH 3(p(pekTuBHON pabOTHI CO CKONb YTOAHO
CIIOKHBIMHM JTHHAMHYECKUMH CTPYKTYPaMH NaHHBIX («yMHBIC» anropuTmbl). C Ipyroi CTOPOHEI,
W3HayYaNbHas mpouenypHas ocHoBa OOepoHa JenaeT BO3MOXKHONW MPOCTOTY SI3bIKa M 3PPEKTUBHOCTH
TEHEPUPYEMOT0 MAIIMHHOTO KoJa 0€3 CI0KHBIX ONTHUMHU3UPYIOLINX KOMITHISTOPOB.

Crnenyet moauepkHyTh, uTo H.BUpT — Bemymmii crienmnaaucT He TOIBKO 10 AU3aiiHy SI3IKOB, HO U
MO TOCTPOEHUIO KOMIIIATOPoB [6]. Hanmpumep, O6epoH mpoeKTHpOoBaics OQHOBPEMEHHO C HaImca-
HUEM KOMIUIATOPA, TaK YTO B S3BIKE HET «IIOABOJHBIX KaMHEH» IS pa3paboTYnKa KOMITHISATOPA —
B PE3KOM KOHTpacTe, Hampumep, ¢ monyssipHeiM Java. B pesynprate kommmiaropsl O6epoHa UCKITIO-
YUTEIBHO OBICTPEIC, a TI0 3(PPEKTUBHOCTH MOPOXKIAAEMOr0 KOAa KOHKYPUPYIOT C JIYYIIMMU OTITUMHU-
3UpYOMUMHU KoMnuisTopamu C++ [7].

Eme omra 0coOeHHOCTD MKOJBI BUPTa: CHCTEMHBIN XapaKTep SI3bIKOBBIX MpoekToB. I Momymna-2,
1 OGepoH OBLIN YacThIO 3aKOHUEHHBIX MPOoeKToB padounx cranuuii (Lilith u Ceres), 1 KOTOPBIX C
HyJIs OBLIM HAIMKMCAHBI KaK OMEPAaIlMOHHBIC CUCTEMBI, OTJIMYABIINECS BBHICOKON HAJIGKHOCTHIO, TaK U
rmoTHBIH 6a30BBI Ha00p I10. To ecTh 3TO MONHOIIEHHBIE S3BIKH MHAYCTPHATLHOTO KaueCcTBa.

[IIxona BupTa nonb3yercs OrpoOMHBIM aBTOPUTETOM y Benyiux crenuatuctoB. Cam H.Bupt u ero
OmKaiIIuil CIOABMKHUK M coaBTop 1o npoekty O6epon HO.I'yTKHEXT — MOCTOSHHBIE TOCTH HCCIIe-
JIOBATEIBCKUX J1ab0opaTopuii Beaymux Koproparuid. MHXeHephl HCCIeA0BaTeIbCKON JTabopaTopuu
SUN 03HaKOMHIUCH C KOMITIATOPOM O0EepOHa B HCXOHBIX TeKCTax eime B 1991 1., B caMoMm Hauaie
MpoeKTa, Mmo3JaHee Ha3BaHHOTO Java. CunbHelinee BiusHue OOepoHa M KOsl Bupra B memoMm Ha
Java, xak n Ha KOHKypupyromui npoekt .NET/C#, BronHe 04eBHIHO, €CIU B3TJISHYTh HA OTIIHYHUS
nocneaHux oT C++, peakiued Ha CI0KHOCTh KOTOPOTO OHHU SIBISIIOTCS — 3TO (OTHOCHUTENBHBIN)
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MUHUMAJIM3M, CTpOTasi THIW3allks, OTKa3 OT MHOXKECTBEHHOTO HacjenoBaHHs. Pazymeercs, kKak BO
BCEX TOJIpaXKaHUsSIX, BBITOJIHEHHBIX 0€3 TOHKHOHN KBaMM(pUKAINH, IT0 cpaBHEHUIO ¢ OOEPOHOM B 3THUX
HOBBIX SI3BIKAX Topa3zo Xyxe MpopaboTaHbl JeTalu (YTO OCOOCHHO OCTPO YYBCTBYIOT Pa3paOOTUHKU
KOMITHJIAITOPOB) U B II€JIOM CJIOKHOCTH SI3BIKAa OCTAeTCS HEONpaBIaHHO BRICOKOH (Haciemue C++), a
Ka4ecTBO — HHU3KHM [8].

CyImecTByeT HECKOJIBKO BapuaHTOB cUCTeMbl OOEpOH, B TOM YHCJIE KaK MHHUMYM TPH OTEpaIly-
ounabIx cuctemsl (ETH Oberon, XO/2, Bluebottle). K coxanennro, O6epoH TOCTUT 3pPEIIOCTH OJIHO-
BPEMEHHO C HAYaJiOM JOPOTOCTOSINEH MapKEeTHHTOBOW KamMmaHuu Java, W, Oyaydd akaJleMU4eCKOn
pa3paboTkoii, okazaics B TeHH. OJfHaKO, KaK 3TO OOBIYHO ObIBaeT, Java okaszanach BOBCE HE TaKOM
naHarei, kak ObuUTO O0eIIaHo, W B HACTOSINEe BpPeMs HAONIOMAeTCsl BTOpas BOJHA MOIMYJISPHOCTH
Ob6epoHoB (cM. MaTepuainsl pabouero cosemanus B maboparopun CERN [7]). Pasnble peanuzamym
OO0epoHOB MCTIONB3YIOTCA B MPOEKTax, IAe TpeOyeTcs mpeAenbHas HaleKHOCTh 0e3 motepu 3¢ dek-
tuBHOCTU. Hanpumep, o Bceit IlIBeliniapun ycraHaBiIMBaeTCs aBTOMaTU3UPOBAHHASI CUCTEMA KOHT-
POJIsl TOPOKHOTO IBMXKEHUSI, MOJTHOCTHIO HanrcanHas Ha Bapuante Ob0epona XO/2. Tpyano npencra-
BUTH cede, uto [10 Takoro ypoBHS HaJIEKHOCTH MOXHO OBLIO OBI CTOJI ke 3()(PEKTHBHO cO37aTh Ha
m000M U3 CyIIecTBYIOMIX CH-00pa3HbIX S3BIKOB. OOCPOHBI HCIIONB3YIOTCS B aMepUKaHCKOM NASA,
eBpornetickom BIIK (BAE Systems, DuPont Ballistic Lab), B cinoxxneiimux pacuyerax cyObsaepHOM
¢usuku (cp. [12]), B kpynueiimux O6ankax (Royal Bank of Canada, Swiss Re u T.m.), B cucreme
yIIpaBJICHHS KpyITHEHTUM B Mupe kackamom ['DC Ha Amazonke (kopmoparus Alstom Power) u mp.

O4eBH/THO, YTO 110 COBOKYITHOCTH TEXHOJIOTHYECKUX U MPAKTUIECKHUX KauecTB OOCpPOHEI B HACTOS-
I MOMEHT — HanOoJiee COBEPIIICHHBIE YHUBEPCAIBHBIE SI3BIKH TIPOTPAMMHUPOBAHNS HHTyCTPHAIb-
HOTO Ka4yecTBa, MPUYEM WX TOJHBIA MOTEHIMAI eme HE PACKPHIT, T.K. JOMUHUPYIOIIMHA CTHIh
MPOrpaMMUPOBaHUsl HE OPUCHTUPOBAH Ha IOJIHOE HWCIOIh30BAHHE BO3MOXKHOCTEH, OTKPHIBAEMBIX
ABTOMAaTHYECKUM YIPaBICHHEM MaMSThHIO.

Hac Oymer maTepecoBaTs BapuaHT OOepoHa, CIENMANBLHO CO3MaHHBIA B 1993 T. ydueHHWKaMU
H.Bupra juisi HHTErPUPOBAHHON PaGOTHI B MOMYJISPHBIX ONEPALMOHHEIX chcTeMax.' COOTBETCTBYIO-
it BapuanT Ob6epoHa monyumn Ha3Banue Komnonenmmmuwiii Ilackans, a cuctemMa MpoOTrpaMMHUpPO-
BaHus — bnakooxc (BlackBox Component Builder). 3ametum, uto co-nuzaiinep biakOokca, yaeHHK
H.Bupra Knemenc lllunepcku — BeayIuii MUPOBOI CHEIUAIUCT M0 KOMIOHEHTHO-OPUCHTUPOBAH-
HOMY TporpammupoBanuio [9], u Obu1 HaHsaT B Microsoft Research Lab. mis paGotsl Ham mpoek-
toM .NET. OnHO 3TO0 — mocTaTodHasl peKOMEHIANSA, YTOOBI CEphe3HO OTHECTUCH K KOMITOHEHTHOMY
[Mackanro u bidkOokcy.

bikboke OecruiaTeH M MOJHOCTHIO OTKPHIT. Kak m Bce OOEpoOHBI, 3TO TpocCTas, Mpo3padvHas,
s¢dexkTUBHAS U paciMpsaeMas cpeaa pa3paboTku. BiskOOKC COmep:KUT BCe HEOOXOIUMBIC CPEACTBA
WHTETPaLMH C OTIEpalMOHHON crucTeMol (moapobHee cM. [1] 1 ccbutku Tam).

Bbikboke npencTaBiaseT co00i HCKITIOYUTEIFHO YAAUYHBIN — OMU3KUH K UAcaTbHOMY — BapHUaHT
cucteMbl OGEpOH Ui MCIONB30BaHUS B CHCTEMATHYECKUX Kypcax HporpammupoBanHud. lIpu stom
Bmakbokc BoBce He Tenaroruyeckas Urpymnika, 3T0 MOTHOLEHHBIA TPOPEeCCHOHATBLHBIA UHCTPYMEHT,
10 3¢ GeKTUBHOCTH (KaK MPOTPaMMHUPOBAHMS, TaK U CKOMIIIIMPOBAHHOTO KOJa), HA/Ie)KHOCTH, aJall-
THPYEMOCTH U PACHIMPSEMOCTH KayecmeeHHo TIPEeBOCXOIAIINNA, Hanpumep, cpeny Delphi. biaskbokc
PEaNIbHO HCIONIb3YETCS B OYCHb OTBETCTBEHHBIX MTPOEKTaX Pa3MepoM JI0 MHJUIMOHA CTPOK (cM. [7]).

5. Ilpoexm Hugpopmamuxa-21. Ilpakmuueckue momueupogku. Anantaiys U NPOJBIKCHHE
Bmkbokca u gp. OGepoHOB B cUCTeMy 00pa3oBaHMs — Lelb HayYHO-00pa30BaTEILHOTO MPOEKTa
HNudpopmartuka-21, crapropapmero B 2001 r., u «Bbimeairero B Cets» ocenbto 2002 r. Ipoekt ¢
caMoro Haudana HalelleH Ha pPELIeHHWE BIIOJHE KOHKPETHBIX, JOJITOCPOYHBIX 3agad. A HMMEHHO,
Kommnonentnsrii [lackans/O0epoH naeT BO3MOXKHOCTH 3aHATHCA d()(QEKTUBHBIM pelIeHneM 3ajad, C
KOTOPBIMH «0OOpeTcsi» COBpeMeHHas (u3uKa s1MeMeHTapHbIX 4actunl. C OJHOW CTOPOHBI — 3TO
3aJauM, B KOTOPBIX BayKHBI KaK BBIYUCIUTENbHAS 3 PEKTHBHOCTE, TaK U CYIIECTBEHHO TNHAMUYECKUE
cTpykTypsl AanHbIX [10]. C apyroil cTOpoHBI, IETKO HACTpanBaeMasl MOIIHas rpaduyeckas cucremMa

' [leponauanensiii ETH Oberon eime paHplie GbUT IEPEHECEH Ha MHOKECTBO MIatdopm. OIHAKO HA MOMEHT
co3nanus cucTeMbl B cepenuie 1980-X IT. HUKaKuX CTaHJAapTOB IS IpaduuecKkux cpeq emie He ObLI0, II03TOMY
akcriepuMenTanbHbI nHTepderic ETH Oberon nmpensTcTByeT €ro HCIOIb30BaHUIO B TIPETIOAaBaHHUH.
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bipkbokca menaeT ero odeHb yAOOHBIM HMHCTPYMEHTOM JUIS 3a7adv, TPEOYIOMUX THOKOW BH3yallu-
3alli¥ AKCIICPUMEHTANBHBIX JaHHBIX. Hakownern, npocrota KommnonenTtHoro [lackans (B otinudme oT
JIPYTHUX «MOIIHBIX» SI3BIKOB) ITO3BOJISIET OBICTPO OCBAMBATh €T0 Jake (PU3UKaM, HE UMEIOIIUX OIbITa
CEPBE3HOTO MPOrPaMMHUPOBAHUA. Xopolnas WHTerpaius binkbokca ¢ omeparoHHONH CHCTEMOM
MO3BOJISET UCTIOIH30BATh YKEe UMEIOIIUECS OMOIMOTEKH U MTPOrpaMMBbI (BITPOYEM, UMEETCS U OOIIHp-
Has MaTeMmarudeckas OuOnmuoreka st baakookca [11]). OTKPHITOCTh UCXOAHUKOB BMECTE C OOIIUM
IU3aifHOM, W3HAYalbHO TPEAyCMATPUBABIINM JIETKYI0 IIEPEHOCHMOCTh Ha Jpyrue Iat(opmsl,
MO3BOJISIET OXKHMAATh CKOpbI mepeHoc bmdkOokca Ha wuzmobnenHyto ¢usukamu OC  Linux.
B omucanHOW HUIIE CHHTETHYSCKUX Hay4HBIX 3a1a4d y KommonentHoro Ilackans u BidkOokca HeT
KOHKYPEHTOB TI0 COBOKYITHOCTH TE€XHOJOTHYECKHX MPUYUH W OOBEKTHBHBIX OOCTOSTENBCTB, U CO
BPEMEHEM €ro IMO3UIMK B 3TOW HUIIE OyIyT TOJNBKO yKpersaThes. [loaromy BimdkOokc mpuHsT B
WNuctutyte sipepubix uccnenoBannii PAH B xadecTBe OCHOBBI ISl TOATOCPOYHBIX HCCIEIOBAHUMH,
CBS3aHHBIX C YYaCTHEM B MEKIyHApomHOU eBporeiickoit maboparopuun CERN (mipoekT yckoputens
LHC, 2007-2022 rr.).

Kypchel nmporpammupoBanus, KOTOpPbIE COCTABWIIM OCHOBY mpoekta WupopmaTuka-21, ¢ camoro
Havajla MeNHd KOHKPETHYIO IIeJIb: TOTOBUTH CTYJEHTOB ISl y4acTHs B OMHMCAHHBIX NMpOeKTax (yH/a-
MEHTAJILHOU (hm3uku. Pacimpenue 1eneii — CIy>)KUTh IUIOMAAKON I 00pa30BaTeILHOTO IKCIICPH-
MeHTa ¢ 0oyiee OOIUM OXBAaTOM — IMPOJUKTOBAHO BHYTPEHHEH JIOTUKOHN MpoeKTa: Ooiee MIUpOKUe
1IeJTH, BAYKHOCTh KOTOPBIX OYEBHIHA, O0JETYAIOT MPHUBIICYCHNE YIACTHUKOB U CIIOCOOCTBYIOT yCTOM-
YUBOCTH BCErO MPEANPUITHS B MEPCHEKTUBE, YTO BAXKHO BBUIY JIOJTOCPOYHOrO XapakTepa yKaszaH-
HBIX (PU3UYECKHUX MPOEKTOB. Kpome TOro, OmbIT OBICTPO MOKA3al, 9TO MPOEKT AEHCTBUTENHHO OYEHBb
CHJIIPHO «IIOTAJacT B PE30HAHC» C HYXJIAMH CHCTEMBI 00pa3oBaHMS, Ipeaiaras peandbHbIe H
3¢ (EeKTUBHBIC PEIICHUS IEIOr0 KOMIUIEKCA JAaBHO HA3pEBINUX IMPOOJIEM, XOPOIIO OCO3HABAEMBIX
ONBITHEIMH TIpenomaBarensiMu (cM. mokiansl C.3.CepmmoBa [13] m A.M.ITomkoBa [14] ma II
BcepoccuiickoM coBelaHUM «AKTyallbHBIC MPOOJIEMbl HH(POPMATHKH B COBPEMEHHOM POCCHHCKOM
obpazoBanumn», MI'Y, 27-29 utons 2005 r.).

6. IlIpoexm Hngpopmamuka-21. Cmpykmypa npoexkma. I1lyOnTUdHBIMU «BOPOTaMU» B TIPOEKT
aBisiercs: callT [1], rae comepxkurcs Bea uHpopManus B poekre. ChopmMupoBaack naHedb BEICOKO-
KBaIM(HUIIUPOBAaHHBEIX KOHCYJIBTAHTOB, cpeiu Kotopeix M Hukmayc Bupt. Ha caiite comepskartcs
CTpaBOYHbIE MaTepHajbl, OOBICHAIOUINE, KaK HadaTh paboTath ¢ BadkOOKCOM, U OpHEHTHPOBAaHHEIE
MIPE’KIE BCErO Ha MIKOIBHBIX YUYUTENEH 1 HAUMHAIOIUX TPOrPaMMUCTOB.

B pamkax mpoekta pa3paboTaHbl JBe KOH(QUTYpaIu cUCTeMbl BI3KOOKC, OpUEHTUPOBAHHBIC Ha
LIKOJIbHBIE W YHHBEPCUTETCKHE KYpPCBI, COOTBETCTBEHHO. KOMIIIEKTHI IOCTYIHBI CBOOOAHO M Oec-
IUIaTHO C caiTa MpoeKTa. B IIKOIEHOM KOMIUIEKTE pycH(HUIMPOBAaHBl KaK MEHIO, TaK M COOOILICHUS
KOMITWIATOpa (TIPHYEM TPETnoJaBaTelb MOXKET JIETKO caM MEHATh ux). Kpome Toro, B HEM copep-
JKUTCS MOAYJbh SMyJsiunu rpaguku Typ6o Ilackams nms oOjerdeHusl mepexoma yduTened Ha
BkOoKC, KOMIUIEKT BCIIOMOTATENBHBIX MOAYJEH I HCIOIB30BaHU HA ONIMMIIMAAAX [0 MpOrpaM-
MHPOBAHHUIO, & TAKXKE PsII MPUMEPOB. YHUBEPCUTETCKUH KOMIUIEKT SIBIISIETCS CYNEPCETOM IITKOJIb-
HOTO, HO OCTaBJICHBI aHIJINIICKIE MEHIO M COOOLICHUSI KOMITWIIATOPA (IOAIEpkKKa PYyCCKOro andaBuTa
B UACHTH(]UKAaTOpax ¥ JOKyMEHTAalUU coxpaHseTcs). [lakeT comeputT OMONMMOTEKy Ui YUCICHHON
MaTeMaTHukH, monaepxky OpenGL u T.11.

OCHOBHBIMM 3KCIIEPUMEHTAIBHBIMY IUIOIMIAIKAMU MPOEKTA SIBIAIOTCA CIEAYIOIINE KYPCHI, UNTae-
Meie ¢ 2001 rr. Mo HacT. Bpems:

— Kypc «BBeaeHne B cCOBpeMEHHOE MPOrpaMMHUPOBaHUE», Gu3udeckuit paxyapter MI'Y (Ha Gasze
kadeap TeopeTndeckoil GU3NKU U KBAHTOBOM CTATUCTHUKH).

— Kypc nporpammupoBanus B 00BIMHOM HIKOJIBHOM (hopmare, nuneit r. Tpoutika, MockoBckas o0JI.
— Ikomna nporpamMmMmupoBanus «JIugep» B hhopmMare BHEIIKOJIBHBIX 3aHITHH, T. CTpekeBoit, ToMckas
0011. (cM. moxutan pykooautens mkoisl A.W.ITomnkosa [14])

B npoekre ydactByer >xypHan Mup IIK (nayunsiii penakrop P.I1.borateipes), peryispHo mpeno-
CTaBIISIONIANA MECTO ISl MaTepraioB nmpoekta Ha CD-npunokernn «IlIkoja mporpaMMHPOBAHUS».

[IpoekT nmeeT akTHBHBINA (OPYM, BOKPYT KOTOPOTO (OPMHUPYETCsI COOOIECTBO MPENoiaBaTeei,
ucrnonp3yromux biskOoKe B cBOMX Kypcax, a Takke NpOrpaMMHUCTOB, 3aHUMAIOLIUXCS TMOANCPKKON
Bbmk6okcea B hopmate open source, a Takyke MepeBOIaMH TOKyMEHTAIIH.



Ungopmamuxa-21. UT-obpazoeanue ¢ mouxu 3peHusi HAYUOHATbHBIX UHMEPeCo8 7/10

Huxmayc Bupt B kadecTBe cBOero BKJIaja B MPOEKT mepeaenan Ha OOepoH CBOM OECTCEIICPHI:
«ANTOPUTMBI U CTPYKTYphl JaHHBIX» U «[IporpammupoBanue Ha s3bike OOepoH». Kuuru
MEPEBOISATCS HA PYCCKHUM S3BIK.

Ocennto 2005 r. Huknayc Bupt u FOpr ['yTkHeXT nocetninu psix ropoaoB Poccun. B wactHOCTH, B
pamkax npoekra MHpopmaruka-21 ObUTM IPOBEACHBI KPYTIBbIC CTONBI ¢ MpernoaaBarensiMu B CaHKT-
[letepbypre, ExatepunOypre, HoBocuOupcke u ToMCKe, B KOTOPBIX y4acTBOBaJlO B OOIIEH CIIOXK-
HocTH 10 400 mpemomaBaTenel MHGOPMATHKN W MPOTPAMMHUPOBAHKS Pa3HOTO ypoBHA. TypHE maio
MOIIHBII uMIysbe mpoekTy MudopmaTtuka-21 u Bcell aesTensHOCTH 1Mo BHeApeHHI0 OOEpOHOB B
cucrteMy oOpa3oBaHus (BKIIOYasi HOATOTOBKY COOTBETCTBYIOIINX YU€OHUKOB), K KOTOPOH MpUCOEaH-
HUJICS TIENBIN psin mpenoaaBareneit ot Tomcka mo Cankt-IlerepOypra u Burebcka.

7. Yuueepcumemckuii onsim. Kypc Ha ¢puszdake MI'Y uuTancs B OCCHHEM ceMecTpe B popmare
OJTHA JIEKIIHS B Hemero (Bcero 16 JieKiuit), toc IpakTHIeCKUe 3aHITHS B IPUCYTCTBHH MPEITOTaBa-
TeNs B KOMIIBIOTEPHOM 3ajie B 00BbEME JOBYX cecCHil B Heaenro mo 4 yaca. [lepBoHauanbsHO Kypc
MTO3UIIOHUPOBAJICS ISl CTYACHTOB CTAapIINX KypPCOB TEOPETHUECKHX Kadeap, HO YK€ BO BTOPOM
«A3IaHUU» OH OBLI TepeHaleseH Ha BCeX JKENAaloIMX, HO MPEXIE BCEr0 Ha CTYACHTOB MIIAIIINX
KypcoB. DTO CBSI3aHO C TE€M, YTO IIOATOTOBKA CTYIEHTOB, MPOMICAIINX Yepe3 OOBIYHBIE KYPCHI
Beepeamst B WT (mepBele nmBa Toma oOyYeHHS) OKa3ajach COBEPIICHHO HEYIOBIICTBOPUTEIHHOM.
[TomyuuBImmiics Kypc €CTeCTBEHHO BIHMCHIBAETCS B Ka4eCTBE MEPBOTO Kypca ABYXTOJIUYHOTO ITUKIA
o01ei MoAroTOBKH CTyAeHTOB-pu3uKoB 1o UT. bnaronaps muanmanuzmy KommonentHoro Ilackans
B OTHOCEMECTPOBBIIN KypC yIAeTCsl BMECTHTh JOBOJIBHO OOIBIION M HEOOBIYHBIN TSI BBOJHOTO Kypca
MaTepHas Mo MPOrPAMMHUPOBAHHUIO KaK «B MAJIOM», TaK U «B OOJIBIIIOM», BKJIIOYAs CHCTEMATHIECKYTO
paboTy CO CIUCKAMH U OCHOBHBIE «IaTTEPHBI» OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUSI.
C ocenu 2006 1. Kypc IEpeBOAMTCSA B T'OA0BOI (opMar, 4TO MO3BOJUT 0O0JIEe CUCTEMATUYECKH U
MOJTHO M3JIaraTh MaTepuall.

OT3BIBBI CTYJICHTOB W HAONIOJCHHS HAJ HUMU IOATBEPIKIAIOT, YTO OCBOCHHE BCEX CTPYKTYpP
SI3bIKa, OCHOBHBIX HJICH W METOJIOB MPOXOJHUT 0e3 Kakux-mu0o mpodieM. bonee Toro, mnepBOKypCHUKH
BBICKA3bIBAIOT COXAJICHUE, YTO Y HUX HE OBUIO BO3MOXHOCTH elnie B 8-10 kiraccax (Korja IMIKOJIbHUKU
eIIe He 3arpyKeHbI MOJITOTOBKOW K BCTYIUTEIILHBIM 3K3aMeHaM) IM03aHUMAThCS MMOJA00HBIM 00pa3oM,
4TOOBI OCBOMTH pabOTy CO CIIMCKAaMH U T.I. — HHUYETO CJIIOXKHOTO B 3TOM HET MpPU HAIHYHH B S3BIKE
ABTOMATUYECKOTO yIpaBJIeHUs NaMsIThio. CTYICHTHI OY€Hb OBICTPO HAYYAIOTCS ACNaTh MPOCTCHIIIHE
TMOJIC3HBIE MPOTPaMMEI, TaK 4TO bia3kOokc cpa3y cTaHOBUTCS 3(PPEKTUBHBIM CPEICTBOM TOACPKKU
paboThI B 1a00OpPaTOPHOM (PHU3HIECKOM MpakTHKyMe (00paboTKa JaHHBIX U T.I.) — 3a CYET Yero Moiy-
YarOTCs JOMONHUTEIbHBIC YIPAXKHEHNS B IPOTPaMMHPOBaHUU. M3-32 TOTO, YTO SA3BIK MPOCT, a cpeaa
pa3pabOTKU OYCHb «IUAIOTUYHA», BOZHUKACT B BEHICIICH CTEIICHU IOJIC3HAS CUHEPTHsI C OCHOBHBIMU
KypcaMH, MPEeXIE BCEro ¢ MaTeMaTHKOM (KoTopas Ha miafmux Kypca ¢usdaka MI'Y mocratodHo
CJIOXHa U 00BEMHA): HETPUBHAIBHBIC MPOTPAMMHBIC KOHCTPYKIIMHM WILTIOCTPUPYIOT U HWLTFOCTPH-
PYIOTCS Ha aKTyalnbHOM JJis cirymiarenei Matepuane. CtyneHramu 4-ro Kypca (OTACIEHUE siIepHOM
¢m3uKH) OBIJIO MOATBEPXKIACHO, YTO paboTa B MPAKTHKYME IO YWUCICHHBIM METOIaM 3HAYUTEIHHO
obneryaercs mpH UCHOJB30BaHUK Bi3kOokca, naxe Korjaa 3ajaHus TpeOyeTcs claBaTh Ha JPYTHUX
si3pikax (poprpan wiu Cu): ornaauts anroput™m Ha KommonentHowm [lackane u KBa3u-MeXaHUYECKU
MIEPEHECTH €ro Ha JPYrod s3bIK OKa3bIBaeTCs IMpolile Bcero. I1ogoOHBINM clieHapuil pa3paboTKu
nmporpaMHOro oOecredeHus (MpU TOJHOW aBTOMATH3AaIlMM MPOMEXKYTOYHOTO Iara MepeBojia Ha
JIPYTOf S3BIK TPOTPAaMMUPOBAHUS) JaBHO HCIIOJNB3YETCS B MHYCTPUAILHOM KOHTEKCTE IUIS TPEJ-
mectBeHHHKa ObepoHa Moaynbl-2 [S]. Cepbe3HBIA OMBIT TAKOTO poAa MOJYyYEH W MPH CO3TaHUH
HETPUBHUAIBHBIX HOBBIX AJITOPUTMOB JUIS PEAbHBIX NpWiIoxkeHwid B Qusuke [7] (rae, kcratwy,
3aMEUEHO, YTO HCIIOJIb30BAHUE aBTOMATHUYECKOTO YIPABICHUS IMAMSATHI0O HAa MPOMEKYTOUYHBIX IIArax
pa3paboTKH aIropuTMa 0 pe3yabTaTUBHOMY (P (HEKTy IMOA00HO BEIXOTY B KOMIUIEKCHYIO TUIOCKOCTh
MPU BBIYMCICHUM BEIIECTBEHHBIX MHTETPAjoB). DTO HEYAMBHUTEIHHO, T.K. MOJTHHCHOCHAS KOMITHJIS-
WSl U JIMHAMUYecKasl 3arpy3ka mopayiei B O0epoHax JENarT UX OTIUYHBIM CPEJICTBOM MOJICIHPO-
BaHUS M MaKETHPOBAHUSI.

OnBIT MOJHOCTHI0 TOATBEPKAACT MBICIH, 4TO TpocToTa KommnonenTHoro I[lackans m bmakOokca
MO3BOJISIET 3aMETHO IMOBBICUTH 3(PPEKTUBHOCTh BCETO IUKJIA OCBOCHHUS OCHOB IPOTPaMMHUPOBAHUS,
pasBe/ss TPU pasHBIX 3a00THI: YCBOCHHE 0a30BbIX MPHHITUIIOB MPOTPAMMHPOBAHHUS, YHCICHHBIC
METOABI; U3y4eHHE OCOOCHHOCTEH MOpalbHO YCTapeBIINX, HO MO WHEPLHHU elle Hcroab3yeMbix SI1
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(boptpan, Cu, Cu++). DTO MO3BONSET MOJTHOCTHIO NCKJIFOYHTD MOCIICAHUE M3 Kypca OCHOB IPOrpam-
MHUPOBAHUS AJIS1 CTYyIEHTOB MJIAJIINX KYPCOB YHUBEPCHTETOB, BBIICIUB COOTBETCTBYIOLINHA MaTepHal
B CHEUKYPCHI, TZl€é MOXXHO COCPEJIOTOUMTHCS Ha TOABOAHBIX KaMHSX, CKaxeM, si3bika CH, He
0320aYMBasiCh CMBICIIOM ITPOTPaMMHUPOBAHUSI.

Takas peopeanusayus npeoCmagiaemcs 4pe38blyatiHo JHCelamenbHOU: YeJOBEK, MPOUyBCTBO-
BaBIIMK OOpa3lbl KaueCTBEHHOTO MpPOrpaMMHUpOBaHUs, Kakoe mooimpser OO6epon/KomMmoHeHTHBIN
[Tackanb, 6e3 Tpyaa BOCIIPOM3BEAET TaKUE 00pa3Ibl Ha JII0OOM MPOIETYPHOM SI3BIKE, C KOTOPEIM eMy
npuaeTcst CTOIKHYThesa. Ho oOpaTHOe HEBEpHO: SI3bIK, KOTOPHIA caMON CBOEW CTPYKTYpPOH MooLIpsieT
«XaKepCKUi» CTUIIb, HAHOCUT TPYAHOMCIIPABUMBIN BpEJ, €CIIH MCIIONB3yeTCsl B Ka4ecTBe MepBOro (0
KpaiiHe HeTaTHBHOM BIIMSTHUH HA MIOCTAHOBKY MPOTPAMMHCTCKOTO MBIIUIEHUSI HEYJA9HO BRIOPAHHOTO
S3bIKa IPOrPaMMHPOBAHKsI TOBOPHII, HANIpUMep, emie J. JleiikcTpa — NpUMEeHUTENBHO K 361Ky Basic,
aKTUBHO IIPOJBUTa€MOMY B pOCCHMCKHE KONl Kopropauueil Microsoft [15]). B stom cmbicie
WCTIONIF30BaHNE TPYOHOUHTAEMBIX S3BIKOB ceMelicTBa CH BO BBOJHBIX Kypcax SIBHO ITPOTHBOIIO-
Ka3aHo. 3/1eCh YMECTHA CHOPTUBHAS aHAIOTHUS: U3 JIOOBIX MpaBMJI OBIBAIOT MCKIIOYEHUS, H MacTep
MOXkeT 3((EKTHO TMPUMEHHUTh «HETCXHUYHBIM» MPHEM, HO B JIOOOM BHJIE CHOPTAa MPU OOyYEeHUH
OyAyIINX MacTepoB aOCONOMHA 00A3amelbHA NOCMAHOBKA NPABUNIbHOU MEXHUKU C CaMBIX MEPBBIX
TpeHUpoBOK. COBEPLIEHHO HEMOHSITHO, MOYEMY STOT 3aKOH — OYEBHIHBIN AJsl JIIOOOTO TpeHepa
(¢uUrypHoro KaTaHus WIM TEHHHUCA — HE JOJDKEH NMPUMEHSTHCA MpHU OOYyYECHHH TaKOMY BayKHOMY
HaBBIKY KaK IIPOTPaMMHPOBaHUE.

8. Juyeiickuit onvim. DKCUCPUMEHTAIBHBIN Kypc mporpamMmmupoBanus B Jlumee 1. Tpowika,
Mockogckoit 061. (Hayunsiit uentp PAH B Kpacnoii [1axpe), mpoBoauicst B ¢popmate cTaHIapTHOR
LIKOJBHOM MPOrpaMMBI (4TO OBLIO CAETaHO HAMEPEHHO). DTa 4acTh SKCIIEpUMEHTa Oblila 3aTesiHa, T.K.
IIPY YTEHUM YHHUBEPCUTETCKOTO Kypca Cpa3y BBLICHWIOCH, YTO MHOTUE CTYIEHTHI NPUXOIAT Ha
MEPBBIN KypcC C YK€ NCIIOPUEHHON TEXHMKOW MporpaMMupoBaHus. Ilpudyem 310 3ayacTyro Te CTyleH-
THI, KOTOpBIE OOJbBIIE BCErO WHTEPECYIOTCA MNPOrpaMMHUPOBAHMEM M KOTOPBIX JKaJIKO TEPSTh.
IlepeyunBarh MX HOCTATOYHO TPYAHO, B TOM YHCIE U IIOTOMY, YTO UM YK€ HEMHTEPECHO IIOCEIIATh
BBOJHBIN KypC.

I'maBHBII BBIBOA: HUKakuX mpobiem c mepexogoMm Ha KommonenTHslil [lackans y mMano-ManbCKu
KOMIIETCHTHOI'O MperojiaBaresii He JODKHO BO3HMKaTh: ominuus KommonentHoro Ilackans ot
CTaporo MUHUMAJILHBI, TpuieM HOBBIH [lackans mpoiie ctaporo Ha 00IIeM TOAMHOXKECTBE.

WutepecHoe meroauueckoe HaOMOAeHHE TakoBO. B Hauame kypca mporpammupoBanus (8-9-i
KJIacChl) MIKOJIBHUKM 3HAIOT €Ile OYeHb Majo, W HEJErko IOAOHMpaTh COJepKaTelbHBIC 3aJadi.
B 3HaunTenbHOM Mepe MOATOMY YUHUTENS IPOrpaMMUPOBAHUS JTIOOST 3aHATHE TIOA Ha3BaHUEM «PHUCO-
BaHHE OJOK-CXeM», TIO3BOJISIONIEE «KPACHBO» OPraHU30BaTh KIACCHYIO padoTy ¢ paboTOH ydamuxcs
y nocku ¥ T.11. OTHAKO y’Ke JIET JBaAIaTh U3BECTHO, YTO OJIOK-CXEMBI — HETOJIHBIH MpHUeM, KOTOPBIH
Korga-To OblT MpHAyMaH, 4ToOBl OOpOTBCS € MpoblemMaMu, celyac yxe JaBHO PELICHHBIMHU
CTPYKTYpHBIM TporpammupoBanueM. Cepbe3Hble IPOrPaMMHUCTBI JaBHO HCIONB3YIOT (popMaTHpOBa-
HHE NPOTPaMM C TOMOIIBIO OTCTYIIOB BMECTO OJOK-cxeM. Ho 4em 3aMeHHUTh Takyio yJoOHYIO Ui
KJaccHOW paboTel Temy? OKasbIBaeTcsi, eCTh pElIeHHEe, KOTOPOe OAHOBPEMEHHO yOWBaeT 00omx
3alIeB: 3TO TeMa «IPOCTbIE CHHCKU». OOBIYHO TeMa PabOTHl CO CIHCKAMH OTHOCHTCS K «IPOJIBHU-
HYTBIM», T.K. B cTapbix SII (omeparopsl new/dispose) MporpaMMHUCTy MOXET OBITh OYEHb TPYIHO
OTCJIEOUTh MOMEHT, KOoraa HyxHo npumeHsaTh dispose. Ho B O6epone/Kommonentnom [lackane
BCTPOCHHBIH MEXaHW3M aBTOMATHYECKOTrO YIpaBIECHHS pEIIaeT 3Ty mpodiemy: o dispose MOXKHO
IIPOCTO 3a0bITh. DTO O3HAYaeT ABE Belu. Bo-nepBbIX, MOABISAETCS 3aMedaTesbHas TeMa, TpeOyromast
pHCOBaHMS KapTHMHOK y JOCKM (Ha caMOM Jielne W B MpodecCHOHANbHOW paboTe Jocka ¢
Mesiom/(prioMacTepoM — JIYUIIMA CIOCOO OTCIIEXHBATH CBSI3M B CIHMCKAaX) M CIIOCOOHAas B 3TOM
OTHOIICHUN 3aMEHHUTH OECCMBICCIEHHOE PHCOBaHHE OJIOK-CXeM. BO-BTOpPBIX, MOXHO NpHIyMaTh
BIIOJIHE JOCTATOYHO 3a/ad CO CIUCKaMH, JOCTYIIHBIX IO COACPKAHUIO 8-KIACCHUKAaM: HaIpUMeEp,
pabota co cnuckamu (GaMuIuil JeTeld ¢ OIEHKaMU — 4YTO PE3KO aKTUBH3HPYET MHTEpeC NeTeH, T.K.
TeMa OTMETOK B INKOJE OCTPO akTyajdbHa. BrosHe peaqbHO 00CYXKIaTh COPTHUPOBKY CIIMCKA
BCTaBKaMH: HHUKAaKOH 0COOOI MaTeMaTHKH AJIsl 3TOTO He TpeOyeTcs, XOTs 3TO He OYEeHb MpOCTas AJs
IIKOJIBHUKOB Te€Ma (BIPOYEM, IIKOJBHUKM B 3TOM BO3pPACTE €LIE HE MEPETPYKEHBI «TSHKEITBIMU»
IIpeIMETaMU U IOArOTOBKOM K ITOCTYIUIEHUIO B BY3bl).
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O6mias mpoOiieMa, KOTopast BBISBISIETCS B IIKOJILHOM IPETIOJIABAHHUH, 3TO HEPA3JIeICHHOCTh JIBYX
B CYITHOCTH Pa3HBIX MPEAMETOB: OJUH, CyTry0O0 MparMaTHYECKd OPUCHTUPOBAHHBIN, 3TO «KYpPC BOXK-
JICHYSI TIEPCOHAIBHOTO KOMITHIOTEPa», 3TO (PAaKTHUECKH COBPEMEHHBIH YPOK TpyIa; APYrod MpeaMeT
— «OCHOBBI alITOPUTMUKH», T.€. COOCTBEHHO OCHOBBI ITPOTPAMMHUPOBAHHUS B TOM CMBICJIE, O KOTOPOM
MBI TOBOpPUM. B mepBoM ycBamBaroTCsl Bely, KoTophie yepe3 5-10 net ycraperoT. Bropoii npeamer mo
CYTH SIBIIICTCSl pa3felIoM MaTEMAaTUKW, U €Tr0 COJEpXaHHe HEe yCTapeeT HHUKOINa, HO OTHOIICHUE K
HEMy B IIKOJIE Takoe e, Kak M K YpOKYy Tpyla. 31ech BO3HHKACT pasinduhe Mexny «pyHma-
MEHTAJIEHBIM» O00pa30BaHUEM U «IPAKTUYCCKU-OPUEHTHPOBAHHBIM». He BXOAs B JeTand, mpocTo
OTMETHUM, YTO BTOPOE BCETJ]a MOXET ONEPeThCs HAa OOOKIHBIN MHTEpec padoTomarens U OyayIiero
paboTHHMKA (MIIK €ro poauTelieii), B TO BpeMs Kak «(pyHIaMEHTaJIbHOE» 00pa3oBaHHE, TOJITOCPOUHBIC
MOCIIEACTBAS KOTOPOrO KpailHe Ba)KHBI, HO HE OYCBHJHBI C <«IIPAKTUYECKOW» TOUKH 3PEHUS, —
OTBETCTBEHHOCTh TPEXKJC BCETO TOCYAapCTBAa M B MEPBYIO OYEPENb MPEICTABISICT COOOW MpeaMeT
TOCCTaHAaPTOB.

HampammBaeTcst BBIBO, YTO ATH JIBE MOJIOBUHBI Kypca T H0KHBI OBITH pa3Be/ICHBI B ITKOIBLHOM
nporpamme. boree Toro, «pyHIaMeHTaIbHONH» ITOJIOBUHE JIOJDKEH OBITh PUIaH COBEPILIEHHO IPYToi
craryc. [IpaBuibHee Bcero mnepenarh 3Ty MOJIOBHHY TTOJHOCTBHIO B BEJICHHE NIKOJBHBIX MPEIojaBare-
Jiel MaTeMaTHKH: UIMEHHO MX PACIIOJIOKEHHOCTh K JIOKA3aTENBHBIM PAcCYXKICHUIM JOJDKHA CHITPATh
PEIIAOIIYI0 POJIb B BEIPA0OTKE OTHOIICHHUS K MPOrPaMMHUPOBAHHUIO KakK K IIeJICHANPAaBICHHON JT0Ka3a-
TeNbHOU JesTensHOCTH. (PazymeeTcs, HEOOXO0 MO BBECTH COOTBETCTBYIOIINE KYPCHI U B MEAArOTH-
YECKUX YHHUBEPCUTETaX; O BEChMa IMOJIOKUTECIILHOM OIBITe HCIONb30BaHUS (OOCpOHOB B 3TOM
KOHTEKCTe cM. Jokiiaz [13].)

9. I'naguvlit 6v1600 u3 onwvima npoexkma Hugopmamuxa-21. B Hacrosimee BpeMs ILIOXO
OCO3HAETCS, HACKOJIbKO CHIIFHO TOPMO3HT pa3BUTHE cucmemsbl U T-00pa3oBaHMsI OTCYTCTBHE €IHHOM
COBPEMEHHON TEXHOJIOTMYECKOH MmIaT(opMbl Ha YPOBHE BBOAHBIX KypcoB. OIHaKO CYIIECTBYET
COBEpILIEHHO peajibHasA, OMpoOOBaHHAS B MOYTH MATWIETHEHW MPAaKTUKE MpENoAaBaHHs B IIKOJE H
YHUBEPCUTETE, BO3MOXHOCTh CO3aTh «EAMHOE MPOCTPAHCTBO» UIS MpEIojaBaHus (PyHIaMEHTaIb-
HBIX OCHOB NPOrpaMMHUPOBaHHUsI, HA OCHOBE Oe3ynpeuHo coBpeMeHHOTo KommnonentHoro [lackans u
COOTBETCTBYIOIEH 00pa3LoBO, OecIIaTHOM, OTKPBITOH, KOMMEPUYECKH HEHTpaJIbHON, KOMIIAKTHOHN H
3¢ deKTUBHOM crcTeMBbI IporpaMMupoBanus biskOoke u3 cemeiictea OGEpPOHOB, 3aHUMAIOLICH MPOY-
HYIO HUIIY B (DyHIAMEHTAJIBHBIX HayYHBIX HCCICAOBAHUAX M MPUIIOKEHHUIX C 0COOBIMHU TpeOOBaHNUS-
MU Ha HalexxHocTs nporpamm. OOepon/KommnonentHsiii Ilackanb siBisieTcst «0OMIMM JemUTETIEM>»
menoro psaga copemenHbeix SI1 m Moxxker wrpars pons Hactosmiero lingua franca B oOpa3oBaHuU.
[lepexox c Hero Ha mi0Oble ApYrHe S3BIKHM B clydae Y3KONPO(ECCHOHAIBHOW CeHHaIn3aluu
CBOJUTCS JIMIIb K U3yYCHHUIO CIIEIM(UIECKUX OCOOCHHOCTEH MoCcIeTHUX (JYacTo NeeKTOB qu3aifHa U
COOTBETCTBYIOIINX «ITOJIBOJTHBIX KaMHeW»). JIpyrux peajbHbIX KaHIHIATOB HAa POJIb OOBEAUHSIONICH
MIaTGOPMBI, CTOJIb K€ TMOJHO YIOBJIETBOPSAIOUIMX BCEM MHOT000OpPa3HBIM TPEOOBaHUSIM, KOTOPHIE
3[eCh BO3HHUKAIOT, ceiiuac He BUIHO.

Takoe mpocTpaHCTBO JODKHO OXBATHIBATH CTAPIIIHE KIACCH cpeaHer mKkomsl (8-11) 1 mepBrie nBa
rofia YHUBEPCUTETCKOr0 00yUeHHsI, © — HACKOJIBKO 3TO MO3BOJISET crenn(rka — B MaKCUMalIbHON
CTETEeHU CTPOUTHCS MO 00paslly CYIIECTBYIOIIEH CHCTEMBbl MaTEeMaTHUECKOTo 0Opa30BaHMUsl, BILIOTh
IO TIepelavy MIKOJIBHBIX YPOKOB IIPOTPAaMMHPOBAHUSA B BEJCHHUE yUUTENEH MAaTEeMaTHKH.

[lepBsrii mar — nepeBo KypcoB co craporo Ha KommonenTssiit [lackans MoxeT OBITH clieniaH ¢
MUHHMMAIBHBIMU YCHIMSIMU 0€3 U3MEHEHUS coiepkaHus KypcoB. [ Takoro nepeBoaa HyKeH, rpyoo
TOBOPSI, OMHH TIPHKA3 MUHUCTPa oOpa3oBanus 1 Haykn Poccuiickoii ®eneparmn.” Hukakoro prcka B
TAKOM IIare HeT, TaK KaK TepATh MPOCTO HEYero, a KayecTBO W COBPEMEHHOCTh KoMIOHEHTHOro
[Nackans u biskOokca 3aBe1OMO HAMHOTO BBIIIE, YEM IOMYJISIPHOTO ceiyac B IIKOJIE, HO AaBHO ycCTa-
pesmero Typ6o [Tackas.

Bropoii sTanm — mocTeneHHas MOAM(UKAIMS MPOrpaMM OOyYeHHs! B HAIPABICHUH MaKCHMallb-
HOTO HMCIOJIBb30BAaHMSI HOBBIX BO3MOXKHOCTEH, OTKPBIBAEMBIX HallMuMeM B HOBOM llackarne mexaHnzma

* OueBHIHO, KAKOE-TO BpeMs Ha mepexos HyxkeH. Ho B mo6om ciydae KommonenTHsiii [Tackanb TODKEH OBITh
pa3pelIeH K HCIOJIB30BAHMWIO HAa OJNMMIIHAIaX 10 MPOrPaMMHPOBAHUIO, YTOOBI IIKOJIBHBIC YUYHUTENS HUMETH
SICHBIM OPUEHTHD.



Ungopmamuxa-21. UT-obpazoeanue ¢ mouxu 3peHusi HAYUOHATbHBIX UHMEPeCo8 10/10

ABTOMATHYECKOTO YIIPABJIICHHS TMaMATHIO, a TaKXKE «HABEICHHWE MOCTOB» C APYTHMH IpeaMeTaMHu
(mocnemHMit mporiecc mpuoOpen Obl MUPOKOMACINTAOHBIA XapaKTep, KaK TOJNBKO B INKOIY HAuHYT
NPUXOIUTH BBIMYCKHUKU TEABY30B, MOTOJOBHO MPOIIEAIINE YEPEe3 COOTBETCTBYIOLIUN KypC OCHOB
MPOTPaMMHUPOBAHUS).

ConpoTHBIIEHUE TaKOMY IUIaHY MOXKHO OXHIATh cO cTopoHbl MT-mpodeccypsl, BKIFOUEHHOH B
¢mHaHcoBble KOHTYpHI UT-uHAyCcTpru M (pakTHUSCKH yYacCTBYIOIIEH B MapKETHHTOBBIX KaMITAHUSX
cootBercTBYIOIMUX (upm. Kpome TOro, HEKOTOphIe KpYIMHEUIIHE MEXIYHAPOJHBIE KOPIOPAIUN B
OTKDHITYIO HCIIONIE3YIOT CBOM (DMHAHCOBBIE PECYPCHl JUISi BHEAPCHHS B POCCHUCKYIO CHCTEMY
o0Opa3oBaHus CBOMX MPOAYKTOB [15]. OmHaKo Bce-TakH HYKHO MPABHIILHO PACCTABUTh MPUOPHUTETHL:
MpeBpaIaTh POCCUICKUE YHUBEPCUTETHI (0COOEHHO BEAyIIHe) B MPOPTEXyUMIHINA A OTACIbHBIX,
MyCTh M KPYIHBIX 3apyOCKHBIX KOMITAHWH HE KaXeTcs NpaBUIbHBIM. ONTUMANIBHBIA OallaHC
HWHTEPECOB OBLI OBbI JOCTUTHYT, €CITH ObI KBa3U-MapPKETHHIOBAsI JCATCIHLHOCT ObLIA JIOKAIIM30BaHA B
Kypcax Crelralu3aliy 1 MOTHOCTHIO NCKITI0OUeHA U3 OOIUX BBOJHBIX KYpPCOB, MMOCBSIIEHHBIX QyH/Ia-
MEHTaJbHBIM OCHOBaM IIpeaIMETa.

HeBo3MoxHO BOOOpa3uTh BCE JalIEKO WAYIIHME IOCIEACTBHS BHEIPCHHS CIUHOW COBPEMCHHOM
m1at(opMbl BO BBOAHBIE KypCHI MPOTPaMMHUPOBAHUS C LEIbI0 MPUAAHAS TaKUM KypcaMm CHCTEMa-
TUYECKOTO XapaKTepa 1Mo 00pa3ily CHUCTEMbl MaTeMaTUYeCKOro oOpa3oBaHus. Bce ykaspiBaeT Ha ToO,
YTO TaKOW Iar ObUT OBl KpaifHe MoJie3eH — TeM 0oJiee, 9TO OH HE HECeT B ce0e¢ HUKAKUX PUCKOB U
BIOJIHE peaJieH MpsAMO ceilyac.

CcblIKH

[1] Caiit mpoekta Mupopmaruka-21: http://www.inr.ac.ru/~info21/
[2] UNESCO Computing Curricula 2001: http://se.math.spbu.ru/cc2001/
[3] F.V.Tkachov, in: Lecture Notes in Computer Science 2789. Springer-Verlag, 2003.
[4] Microsoft Corp., press release 04 July 2004.
[S] Cwm. A.A. Koltashev, in: Lecture Notes in Computer Science 2789. Springer-Verlag, 2003, 06
UCTIOJIb30BaHUK Moayibl-2 B pOCCUICKOM CITyTHUKOCTPOEHHUU.
[6] N. Wirth, Theory and Techniques of Compiler Construction. Addison-Wesley, 1996.
[7] Workshop Oberon Day @ CERN, 10 March 2004: http://cern.ch/oberon.day/
[8] H. Thimbleby, A critique of Java, http://www.cs.mdx.ac.uk/harold/papers/javaspae.html
[9] C. Szyperski, Component Software - Beyond Object-Oriented Programming. Addison-Wesley,
1998.
[10] F.V. Tkachov, talk at Workshop on Computer Particle Physics: Automatic Calculation for
Future Colliders, Tokyo, Japan, 28-30 Nov 2001. e-Print Archive: hep-ph/0202033
[11] R.D. Campbell, http://www.zinnamturm.de/#Lib
[12] A. Czarnecki, M. Slusarczyk and F. V. Tkachov, Enhancement of the hadronic b quark decays,
hep-ph/0511004.
[13] C.C. CsepanoB, Obepon 6 Bonocoockom nedacoeuueckom yrnugepcumeme,
http://www.inr.ac.ru/~info21/texts/2005-06-27-MGU/szsverdlov.pdf
[14] A.W. Ilonkos, U.H. I'opsiues u @.B. TkaueB, Komnonenmmuuwiii Ilackans 6 wikonwHoMm Kypce
npoepammuposanus, http://www.inr.ac.ru/~info21/texts/2005-06-27-MGU/aipopkov.pdf
[15] A. Tepexor (Microsoft), nokiran Ha MexayrapoaHoi koHdepeHnn «CoBpeMEeHHbBIE
nHpopmanuoHHsle Texnonorun U UT-o0pasoBanue», MI'Y um. JlomoHocoBa, 19-21 ceHTs10ps
2005 r.

30 staBapst 2006



