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Henp noknana — 3adUKCUPOBATh HEKOTOPBIE TE3UCH MO mpobiieme coBpeMeHHoro M T-o0pa3oBa-
Hus B Poccum, a Taxke copMynHpoBaTh KOHKpPETHBIE MPEIJIOKEHHUS MO OOYyYEeHHIO MPOrpaMMHU-
POBAaHMIO KaK OJHON M3 BaKHEHUIIMX HMpOoQeccuii OJMKaNUIIero MoCcTUHAYCTPHAIBHOIO OYAYIIEro.

1. B Tekymux QHCKyCCHSX IO 3TOH MpobiieMe OTpa)karoTcs, B CYyIIHOCTH, JIUIIb KPaTKOCPOUYHEIE
HUHTEPEChl poccuiickoil rpaxkaanckoi UT-uHaycTpuu, KOTopas pa3BUBAECTCS CErOJIHS B KWUJIbBATEpE
3apyoexxHoi. [Ipu 3ToM He 00CYXITAIOTCS MHTEPECHI OOITMPHON KaTETOPHH CHEIHAINCTOB HAYIHO-
TEXHUUYECKUX CTIEHUAIBHOCTEN, U IPAKTUYECKH MTOTHOCTHIO UTHOPUPYIOTCS HHTEPECH! CTPATETHUECKU
BaXHBIX CEKTOpoB (a’pokocmoc, BIIK, smepHosHeprermueckas cdepa, pyHmameHTanbHas Hayka).
Taxoxe OTCYTCTBYeT MOHMMaHKE [IEHHOCTH UMEIOIIEHCs TpaauIuy ncroib30Banus [lackans B mpemno-
JaBaHUHM TMPOTPAMMHUPOBAHUSI KaK CTPAaHOBOTO KOHKYPEHTHOTO MPEUMYIIECTBA, HYKIAIOLIETocs B
3ammute. Ha ocHOBe «Tpamuiinu [lackamsi» 1 mo o0pasily YHUKAJIBHON U YCIEITHOW CHCTEMBl MaTeMa-
TUYECKOTO 00pa3oBaHMs MOXKET OBITh co3maHa HacTosmas cucmema UT-ob6pasoBanus. s storo B
KauecTBE MEPBOro IIara npeyiaraeTcs BHEAPEHUE €ANHON TEXHOIOTHYECKON Cpeapbl sl CUCTEMATH-
YEeCKOT0 MPEIoJIaBaHusl OCHOB IMPOTPaMMHUPOBAHUS B CTapUIMX Kjlaccax CpemHed IIKONbI W Ha
MIIAJIINX Kypcax yHHBepcuTeToB. Cpesa, NpakTHYECKH HACaTbHO yIOBIETBOPSIONIAs BCEM BO3HUKA-
IOLUIMM 3JIeCh MHOT000pa3HbIM TpeboBaHusAM (OecraTHOCTh, 00pa3loBOE KAauyecTBO M T.O. — CM.
o0cyxJIcHHE Janee B JOKJaje), OCHOBaHA HAa CaMOW COBPEMEHHOM, OTILIN(OBAHHON M YCOBEpIIICH-
cTBOBaHHO# Bepcuu [lackans, aganTupoBaHa IO HY>KABI POCCHHCKOTO MpEnoAaBaHus (BIUIOTH 10
pycuHKanIuu COOOUICHNI KOMITMIIATOPA) U YCIEHIHO NMPUMEHSETCA B MEJarorHuecKor MpaKkTUKe ¢
2001 . KaK Ha MKOJHLHOM, TaK M Ha YHHUBEPCUTCTCKOM ypOBHAX ((hm3mdeckuii daxkynsTeT MIY) B
pamkax npoekra Mudopmarnka-21 [1]. BHeapenue 3Tolf eAnHONW TEXHOJIOTMYECKOH Cpeabl co3aacT
OecrperieIeHTHOE 00IIee «ITPOCTPAHCTBO» C YHUKAIBHBIMH YCIOBUAMHY TSt 3 (HEKTUBHOTO O0YUCHHUS
Y WHTEHCU(UKAIMH MPOIIECCOB HAKOIUIEHHS M 00MeHa METOJUYECKUM omnbIToM. brarogaps nerkoctu
MPOrPaMMUPOBAHUS, B T.4. HETPUBUAIBHON HHTEPAKTUBHOMN TPapUKH, TAKOS «SAMHOE TPOCTPAHCTBO»
OyzeT MpOrHO3MpYEeMO B3aUMOAEHUCTBOBATH C KypcaMH IO APYTHMM MpeiMeTaM, BHOCS LCHHEHIIUi
3JIEMEHT aKTUBHOCTH B TIpoIiecc 00y4eHus (depe3 ynpakHEeHus, CofiepKaHne KOTOPBIX 3aUMCTBOBAHO
U3 JIpYrux TNpeaAMeToB, M T.N.). HakoHel, BBICOKOE KayecTBO M COBPEMEHHOCTH HCIIOJIB3YEMBIX
TEXHOJOTHIA TPH TOJHON OTKPBITOCTH YYallUMCSl M TPENoJaBaTeNiiM BCEX HCXOAHHKOB (BKIFOYAs
KOMITIWJIATOP U TPOY.) MPEIOCTaBIseT YHUKAIbHbIE BOZMOXKHOCTH JUIA TIOBBIIICHUSI KadecTBa MOJro-
ToBkH Oynymmx WT-npodeccronanoB. Bece 3To co3macT mpakTHUecKue MPENNOChUIKH U peajd-
3anun n3BecTHbIX pekomenaauuii KOHECKO mo UT-o6pa3oBanuto [2]. bezotnararensHoe, mpruopu-
TETHOE CO3[aHHE TAKOI'0 «CIMHOTO MPOCTPAHCTBA» MOCPEIACTBOM BHEIPEHHUSA €IMHON Cpebl, OCHO-
BaHHOM Ha COBPEMEHHOH, METOANYECKU Oe3ynpeyHoil Bepcun [lackans, sBuseTcs 7aBHO Ha3pEBIIUM
1aroM, KOTOpHIA OydeT MMeTh JOJTOCPOYHBIE IMOCHeACTBHs Ais mnpeBpamieHusi Poccunm B UT-
JlepkaBy MEPBOTO psiza.
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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
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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) IPOTPAaMMHUCTOB-IIPO(ECCHOHATIOB, 00CTYKHBAIOIIUX OOBIYHBIN OU3HEC.

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

Bo-nepBbix, mpobiemaTrka npenogaBaHus IpOrpaMMHUPOBAHHUS KacaeTcsl Topa3fo 0ojee MupoKo-
ro kpyra ygammxcs, yeM Oyaymme UT-npodeccronansl. Ha camoM jneme OCHOBBI MPOrpaMMHUPO-
BaHUS («aJITOPUTMHUKa» ¥ T.I.) — 3TO JUCIHIUINHA, CPaBHUMAS 1O O0IEeMy 3HaYSHHIO C MaTeMaTH-
KOW W Onm3kas mocnefHer mo ayxy. COOTBETCTBYIOIINME 3HAHHUS OTHOCATCS K KaTeropuu oOIe3Ha-
9uMBIX (QYHIAMEHTAIBHBIX) U JOJDKHBI MPEoIaBaThCsl Kak TakoBble. O0beM 0a30BOr0 KOMILICKTA
3HaHWH JOJDKEH BKJIIOYaTh, Hapsmy ¢ (GopMalbHOW JIOTHKOW, HAmpuMep, JAOCTATOYHO YBEPEHHOE
yMeHue paboTaTh C MPOCTEHIMMMH THHAMHYECKHMH CTPYKTypaMu AaHHBIX (cmmckamu). C apyroi
CTOPOHBI, NPH OOBIYHON MPAKTUKE YyYAIIMECs CIIHMIIKOM PaHO «TPY3STCS» CIHIIKOM OOJBIINM
00BEMOM COBEPIIIEHHO HECYIIECTBEHHBIX U HEYHHUBEPCAIBHBIX JeTalel (YTO 0COOEHHO CIpaBeIINBO
JUTSL KypCOB, Oa3upyromuxcs Ha s3bikax cemeiictBa Cu). HaOnroneHus Moka3blBaloT, 4TO B PE3yJIbTaTe
1IeJTh OBJI/ICHUS JCUCTBUTEIIEHO BAXKHBIMY, 0a30BBIMU M OOIIMMHU 3HAHUSMU TPOCTO HE JOCTUTACTCS.
Heo0Oxoaumo pemunTenbHO OTACTUTh 31€Ch «MyX OT KOTJIET» — BHUHHUTH CTYIEHTOB B HEPAIHUBOCTH
0OCECCMBICIIEHHO W O€30TBETCTBEHHO: HAmpuMep, O0O0beM 0a30BBIX 3HAHWUMW, NPENOJaBaeMBbIX Ha
MJIaammMx Kypcax ¢pusmueckoro pakynprere MI'Y, odeHb BeuK u 6€3 MpOrpaMMHUPOBaHUSI.

Bo-BTOpBIX, €mle pa3 BCIIOMHUM, B KaKOW OTpPOMHOM CTENEHW Hallla KU3Hb CTajla 3aBUCETh OT
BCSKOT'O pOJia aBTOMATH3UPOBAHHBIX YITPABIISIONIMX CHCTEM Pa3HOTO MaciuTada, U HACKOJIbKO Ba)KHA
KOPPEKTHOCTh BCETO OTPOMHOI0 U pacmyujeco maccuBa 110, MpoHU3BIBAIOLIETO OKPY>KAIOIINI HAC
mup. CtpamHo moaymarb, 9Tto 3ToT MaccuB 1O co3maroT mporpaMMHCTHI, TOAABIISAIONIEe OOIBIINH-
CTBO KOTOPBIX HE MPOIIO IIKOIY CHUCTEMAaTHUYECKOTO MPOTPaMMHUPOBAHUS U HCIOIB3YIOT COOTBET-
CTBEHHO HEaJICKBATHBIC CPEJICTBA NPOTPaMMHPOBaHUs (pE3yNbTaT MBI BCE BUAMM Ipu paboTe ¢
oducHeM 110). [Ipruem co BpeMeHEM BaXXKHOCTD dTOH MPOOJIEMBI TOJLKO pacTeT. BRIBO 31eCh OQHO-
3HAYHBIH: B MPEMOJAaBaHUM OCHOB NMPOTPAMMHUPOBAHMS C CaMOro Havana (T.e. mpuMmepHo ¢ 12 rer,
KOT'/Ia TOJIBKO HauyuHaeT (hOPMHUPOBATHCS CIIOCOOHOCTh K a0CTPaKTHOMY MBITILICHHUIO, YTOOBI obOecte-
YUTh CaMbIi INIyOOKWH MMIPUHTHHI 3THX HAEH B yMax ydalllMuxcCs) JOJDKEH OBITh CICNIaH yIop Ha
(hopMUpOBaHUST MEHTAJILHOCTH, HATIPABIEHHON Ha MIOCTPOCHUE KOPPEKTHBIX U HAJIC)KHBIX MPOTPAMM,
T.€. HA CHCTEMAaTHYCCKUH, JOKa3aTeIbHBIA XapaKTep MPOrpaMMUPOBaHUs (B OTJIMYKME OT CIIOHTAHHO
nproOpeTacMoil MPUBBIYKU COCTABIISTH POTPAMMBI «METOIOM ITPOO U OIIUO0K>).

B-Tpetbux, cucreMaTHuecKOoe MPOTPaAaMMHUPOBAHUE — CIIUIIKOM BaXKHOE M HETPUBUAIILHOE JICTIO
(caMOCTOATENIFHO JOAYMAThCsl B MpoLEecce «MPOecCHOHAIBHOTO MPOrPaMMHPOBAHHS» A0 MOHSITHS
WHBapHUaHT [MKJIA HEPEATbHO), YTOOBI OCIOXKHSATH €r0 OCBOCHHE MapaIJIeIbHBIM U3ydYeHHEM TEMHBIX
JieTajgeil TpOMO3IKUX KoMMepueckux cucteM. ClenyeT 4eTKO pa3ieiuTh LeNd U, COOTBETCTBEHHO,
COZICPKaHUE KYPCOB: CIICIUAIBHYIO MOJATOTOBKY (M3yuyeHHE CHENU(DUKN KOHKPETHBIX CHUCTEM
MPOTPaMMHUPOBAHU, 10 CIyYailHBIM HUCTOPHYECKHUM NPUYMHAM MOMYJISAPHBIX B JaHHBIA MOMEHT Yy
KOHKPETHOTO KJlacca CIECLUAIUCTOB) CICAYET BBIACIUTH B CHEHUANbHBIC KYPChI, YATACMBIC MOCTE
MMPOYHOTO YCBOCHHS 0a30BOTO MaTepuaia. ba3oBbie KypChl JOKHBI OBITH MOJIHOCTHIO CHOKYCHUPO-
BaHBI HA OCBOCHUHN 0A30BBIX MOHATHH 1 (HOPMUPOBAHUM aI€KBATHOW MEHTAIILHOCTH.

B-4eTBepThIX, KypCc MpOrpaMMHUPOBAHMS BCE-TAKH JIOJMKCH 0a3upoBaTHCS Ha KaKOM-TO SI3BIKE U
CHUCTEME MPOTPaMMHUPOBaHUsA. Y TBEPKAACTCS, UTO 3a7ada 0a30BOro 00IIEro Kypcea, chopMyIupoBaH-
Hasl BBIIIE, CITUIIKOM Ba)kKHA cama 1o cebe u TpedyeT, 4ToObl HMEHHO €€ PEeNICHUIO ObII MOJYHHEH B
MEpBYIO0 odepenb BHIOOp. EcTecTBEeHHO XOTS Obl MEepBOHAYAIBLHBIC OPUEHTHPHI UCKATh B PEANBHOMN
npakTtuke. Ho rae? SIcHO, 94TO MUIIb B MOCHIEIHIO OYepe/lb — B OOBIYHOM KOMMEPYECKOM IIPOrpaM-
MUPOBAHUU: TaM CITHIIKOM BEJIMKU CYOhEKTHBHBIE (DAaKTOPHI, CBI3aHHBIC C 3P PEKTAMU MOHOTIOIH3MA,
«OTBSI3HOTO» MApKETHHTA, «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-
MHUCTCKHX OIIMOOK. Bce Tpu s3plka B HapacTaiomiell CTENeHH MNOJNEPKHBAIOT CHCTEMAaTHUECKUE
METOABI MporpamMmupoBanus Ais 3ddexkTuBHOrO co3manusi 3ddextuBHOro u Haaexsoro I10 ot
HEOOJBIINX MTPOTPAMM JIO MOHBIX OTEPAIIMOHHBIX CUCTEM.

B O0Gepone cucrema KOHTPOJIS THIIOB PacIpOCTpaHeHa Ha AMHAMHYECKHE 3alCH U B U3BECTHOM
CMBICJIE 3aBEpILIEHA, YTO SIBJIAETCS BBIIAIOIIMMCS AOCTHIKEHHEM, 10 CHUX NOp HE NMOBTOPEHHBIM B
Ipyrux 3PGEKTHBHO KOMITUIIMPYEMBIX MPOIEIYPHBIX S3bIKax (COOCTBEHHO, MBITATHCS «IOBTOPSITH»
Ob6epoH Taxke TpynHO u OeccMbicneHHo, kak U AK-47). [Ipu 3ToM B sI3bIK BKJIIOYEH 0a30BbBIi HAOOp
CpeAcTB OOBEKTHO-OPUEHTHPOBAHHOIO MPOrPaMMHPOBaHHSA BMecTe (M 3TO KIIOYEBOM MOMEHT) C
MEXaHM3MOM aBTOMAaTHYECKOTO YIpaBieHus mamaTeio. [lociemHee oOCTOSTENHCTBO B HM3BECTHOM
cMbicie npupaer OO0epOHaM CHHTETHUYECKUH «IPOIeAYPHO-(DYHKIIMOHATBHBIN» XapaKTep: mporpam-
MUCT TMOJY4YaeT BO3MOKHOCTh 3()(peKTUBHON pabOTHl CO CKOJb YTOIHO CIOXKHBIMU AWHAMUYECKUMHU
CTPYKTYpamMH HaHHBIX («yMHBIE» aJTOPUTMBI), HO H3HAYajdbHas MpoleaypHas ocHoBa OO6epoHa
JeNlaeT BO3MOXKHOW MPOCTOTY s3bIKa U 3()(EKTUBHOCTH KOIa 0€3 CIOKHBIX ONTUMH3HPYIOLIMX
KOMITWJIATOPOB.

Crnenyet moauepkHyTh, uTo H.BUpT — Bemymmii crienmnaaucT He TOIBKO 0 AU3aiiHy SI3IKOB, HO U
M0 TOCTPOEHHUI0 KoMIIIATOpoB [6]. Hanpumep, OOepoH mpoeKTHpoBaics OOHOBPEMEHHO C HaImca-
HUEM KOMIUIIATOPA, TaK YTO B S3BIKE HET «IIOABOJHBIX KaMHEH» IS pa3paboTYnKa KOMITHISATOPA —
B PE3KOM KOHTpacTe, Hanmpumep, ¢ monyssipHeiM Java. B pesynprate kommuiaropsl O6epoHa HCKITIO-
YUTENBHO OBICTPBIE, a 10 3(P(PEKTUBHOCTH MOPOKAAEMOT0 KOJla KOHKYPHPYIOT C JTyYLIMMU ONTHMH-
3UpyOMUMHU KoMruisTopamu C++ [7].

Eme omra 0coOeHHOCTD MKOJBI BUPTa: CHCTEMHBIN XapaKTep SI3bIKOBBIX MpoekToB. I Momymna-2,
1 OGepoH OBIIN YacThIO 3aKOHUEHHBIX MPOoeKToB padounx crannuii (Lilith u Ceres), 11 KOTOPBIX C
HyJs1 OBLTM HalMCaHBI KaK ONEpPAllMOHHBIE CUCTEMBI, OTJIMYABIINECS] BBICOKOH HAJEeKHOCTBIO, TaK U
rToTHBIH 6a30BEI Ha0op I10. To ecTh 3TO MONHOIIEHHBIE S3BIKH MHAYCTPHATLHOTO KauecTBa.

[IIxona BupTa nonp3yercss OrpoMHBIM aBTOPUTETOM y Beaymux cnenuanuctoB. Cam H.Bupt u ero
OmKaiIIuil CIOABMKHUK M coaBTop 1o mpoekty O6epon HO.I'yTKHEXT — MOCTOSHHBIE TOCTH HCCIIe-
JIOBATEIBCKUX J1ab0OpaTopuii Beaymux Kopropaiuid. MHXeHephl HCCIeA0BaTeIbCKON JTabopaTopuu
SUN 03HaKOMHIUCH C KOMITIATOPOM O0epoHa B HCXOHBIX TeKCcTax eme B 1991 1., B caMoM Hauaie
MpoeKTa, mo3nHee Ha3BaHHoro Java. CunpHelimnee BausHue OOepoHa u mkonsl Bupra B 1enoM Ha
Java, xak n Ha KOHKypupyromui npoekt .NET/C#, BronHe 04eBHIHO, €CIIU B3TJIIHYTh HA OTIIHYHUS
nocaeHux oT C++, peakiued Ha CI0KHOCTh KOTOPOTO OHHU SIBISIIOTCS — 3TO (OTHOCHTENBHBIN)
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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 TOpa3fo Xyke NpopaboTaHbl AeTanu (4T0 0COOEHHO OCTPO YYBCTBYIOT Pa3pabOTUUKU
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
pa3paboTkoi, okazaincst B TeHH. OJHaKO, Kak 3TO 0OBIYHO ObIBaeT, Java oka3ajiach BOBCE HE TaKOU
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 I1O Takoro ypoBHs HaAEKHOCTH MOXKHO ObLTO OBbI CTOJNB Xe APQPEKTUBHO CO3AaTh HA
m000M U3 CyIIecTBYIOMIX CH-00pa3HbIX S3BIKOB. OOCPOHBI HCIIONB3YIOTCS B aMepUKaHCKOM NASA,
eBpornetickom BIIK (BAE Systems, DuPont Ballistic Lab), B cinoxxneiimux pacuyerax cyObsaepHOM
¢u3uky, B kpynHeimux Oankax (Royal Bank of Canada, Swiss Re u 1.11.), B cucteme ynpaBiieHHS
KpynHehmmM B Mupe kackagom ['9C ma Amazonke (kopropamus Alstom Power) u ap.

OueBUAHO, YTO MO COBOKYITHOCTH TEXHOJIOTMYECKHUX U MPAKTHUECKHX KauecTB OOEepOHBI 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 TmporpammupoBanuio [9], m Obu1 HaHaT B Microsoft Research Lab. mus paGotsl Hapg
npoektoM .NET. OmHOo 3TO — mocTtarodHas peKOMEHAANWs, YTOOBI CEPhEe3HO OTHECTHUCH K
KomnonentHomy Ilackanio u biaskOokcey.

bikboke OecrraTeH M MOJHOCTHIO OTKPHIT. Kak m Bce OOEpoOHBI, 3TO TpocTas, Mpo3padvHas,
s¢dexkTUBHAS U paciMpsaeMas cpeaa pa3paboTku. BiskOOKC COmEp:KUT BCe HEOOXOIUMBIC CPEACTBA
WHTETPaLlH C OTIEPalMOHHON crucTeMol (moapobHee cM. [1] u ccbutku Tam).

bikboke npencTaBiaseT co00i HCKITIOYUTEIFHO YAAUYHBIN — OMU3KUH K UACATbHOMY — BapHUaHT
cucreMbl OGEpOH Ui MCIONB30BaHUS B CHCTEMAaTHYECKUX Kypcax HporpamMmupoBaHud. [Ipu stom
Bmkboke BoBce He Tiemaroruyeckas Urpymika, 3T0 MOTHOLEHHBIA TPOPEeCCHOHATBLHBIA UHCTPYMEHT,
10 3¢ GeKTUBHOCTH (KaK MPOTPAaMMHUPOBAHHMS, TaK U CKOMIIIIMPOBAHHOTO KOJa), HAa/Ie)KHOCTH, aJlall-
THPYEMOCTH U PACHIMPSEMOCTH KAy¥ecmeeHHO TIPEeBOCXOIAIINNA, Hanpumep, cpeny Delphi. biaskbokc
peanbHO HCIOIB3YETCsl B OYEHb OTBETCTBEHHBIX MPOEKTAX Pa3MepPOM 10 MUJUIHOHA CTPOK (cM. [7]).

5. Ilpoexm Hughopmamuxa-21. Ilpakmuueckue momueupogéku. Anantaius U MPOJBIKCHHE
Bmkbokca u gp. OGepoHOB B cuUCTeMy 00pa3oBaHMS — Lelb HayYHO-00pa30BaTENLHOTO MPOEKTa
HNudopmaruka-21, crapropapmero B 2001 r., u «Bbimueairero B Cets» ocenbto 2002 r. ITpoekt ¢
caMoro Hauyaja HalelleH Ha PELICHHWE BIIOJHE KOHKPETHBIX, JOJITOCPOYHBIX 3agad. A HMMEHHO,
Kommnonentnsrii [lackans/O0epoH naeT BO3MOXKHOCTH 3aHATHCA d()(PEKTUBHBIM pelIeHneM 3ajad, C
KOTOPBIMH «0OOpeTcsi» COBpeMeHHas (u3uKa s1MeMeHTapHbIX 4actuil. C OJHOW CTOPOHBI — 3TO
3a]a4M, B KOTOPBIX BayKHBI KaK BEIYUCIUTENbHAS 3 PEKTHBHOCTD, TaK U CYIIECTBEHHO TNHAMUYECKUE
cTpykTypsl AaHHbIX [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-
3aIiM AKCIIEPUMEHTANBHBIX AaHHBIX. Hakonern, npocrota KomnonentHoro Ilackansg (B oTnuume 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
CIIIbHO «IIOTIaJIaéT B PE30HAHC» C HYXAaMH CHCTEMBI O0pa3oBaHus, Mpeyaras peajbHbIe H
3¢ (EeKTUBHBIC PEIICHUS IEIOr0 KOMIUIEKCA JAaBHO HA3pEBINUX IMPOOJIEM, XOPOIIO OCO3HABAEMBIX
ONBITHEIMH ~ TipenomaBatenissMu  (cMm.  jgokmansl C.3.CeepmmoBa m  A.M.IlomkoBa Ha JaHHOM
COBCIIIAHNH).

6. Ilpoexm Hugpopmamuxa-21. Cmpykmypa npoexma. [1yOIuUHBIMH «BOPOTAMH» B INPOEKT
sBisiercs: callT [1], rae comepxkurcs Bea uHpopManus B npoekre. ChopMupoBaack naHedb BEICOKO-
KBaJM(PULIUPOBAHHBIX KOHCYJIBTAaHTOB, cpeu KOoTopeix u Hukmayc Buprt. Ha caiite comepikarcs
CIpaBOYHbIE MaTepHaibl, OOBICHAIONINE, KaK HadaTh paboTaTth ¢ biadkOoKkcoM, U OPHEHTHPOBAHHBIC
MIPE’KJIE BCErO Ha MIKONBHBIX YUYUTENEH U HAUMHAIOIUX TPOrPaMMHUCTOB.

B pamkax mpoekrta pa3paboTaHbl JBe KOH(QUTYypaluu cucTeMbl BIskOOKC, OpMeHTUPOBaHHBIC Ha
IIKOJIFHBIE W YHHUBEPCHTETCKHE KYpPChI, COOTBETCTBEHHO. KOMITIEKTHI AOCTYITHBI CBOOOAHO U Oec-
IJIaTHO C caiTa MpoeKTa. B IIKOIBHOM KOMIUIEKTE pycH(HUIIMPOBAaHBI KaK MEHIO, TaK M COOOLICHUS
KOMIWIATOpa (IpUYEM IPENOJaBaTENb MOXKET JIETKO MEHATh UX). KpoMe Toro, B HEM COIEpKUTCS
Moaysib aMmyissuuu rpaduku TypOo Ilackans s oOnerdeHus nepexoja yuuTeneld Ha BiskOokc,
KOMIUIEKT BCIIOMOTaTENBHBIX MOyJIEH I UCIIOJIB30BaHUs Ha OJUMIIMAAAX 110 IpOrpaMMHUPOBaHHUIO,
a TaKKe psAA MPUMEPOB. YHUBEPCUTETCKUN KOMILUIEKT SBISETCA CYNEPCETOM MIKOJIBHOIO, HO OCTaB-
JICHBI aHTJIMACKUE MEHIO U COOOIICHUST KOMITUIATOPA (MOJIepPKKa pyccKkoro anpaBuTa B HICHTH(PH-
KaTopax U JOKyMEHTaluu coxpansetcs). [lakeT cogepkxut OMOMUOTEKY Ui YMCIEHHONH MaTeMaTHKH,
noanepxkky OpenGL u 1.11.

OCHOBHBIMH IKCIEPUMEHTAIBHBIMU IUIOMIAIKAMA TPOEKTa SBISIOTCA CIEAYIONINE KYpCHI,
yutaemsbie ¢ 2001 rr. 1o HacT. Bpemsi:

— Kypc «BBenenue B coBpeMeHHOE IPOTpaMMHUpOBaHUe», huzndeckuit Gakynprer MI'Y.

— Kypc nporpamMmMupoBanus B 00BIYHOM IIKOJILHOM (opmate, iuiei 1. Tpouiika, MockoBckast 0071
— Illkona nporpammupoBanus «Jlunep» B hopmaTe BHEIIKOIBHBIX 3aHATHH, T. CTpexkeBol, ToMckas
00:1. (cM. OTHeNbHBIN 1oKIaa pyKkoBoauTeis mkonsl A.M.ITonkosa)

B npoekre yuactByet xypHasi Mup IIK (Hayunsiii penaktop P.I1.borateipes), peryisipHo npeno-
CTaBJISIIOIIAN MECTO 71l MaTepHainoB npoekta Ha CD-nmpunosxenun «llIkomna mporpaMMupoBaHUs».

[IpoexT nmeeT akTUBHBINA (OPYM, BOKPYT KOTOPOTO (OPMHUPYETCSI COOOIECTBO MPENoiaBaTese,
UCTIONB3YIOMUX BIDKOOKC B CBOMX Kypcax, a Takke MPOrpaMMHUCTOB, 3aHUMAFOLIUXCS MOJCPKKON
Bmakbokca B popmare open source, a Takke IEpeBOAAMHU TOKYMEHTALIH.

Huxmayc BupT B kadecTBe CBOEro BKIIaja B MPOEKT meperdenan Ha OOepoH cBou OecTcernepsl:
«ANTOPUTMBI W CTPYKTYpHl JaHHBIX» U «lIporpammupoBanue Ha sa3pike OOepon». Kuaurm
MEPEBOATCS HA PYCCKUI A3BIK.
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AKTI/IBI/I3aI_II/I5I " IIPOrpecce mpoeKTa 1o BCEM HAIIPABJICHUAM 3a MMOCJICAHUM TOJ] BIICYATIISACT.

7. Ynusepcumemckuii onoim. Kypc Ha puzdake MI'Y unraercs B OCCHHEM ceMecTpe B popmare
OJTHA JIEKIIVS B Hemero (Bcero 16 JieKiuit), toc IpakTHIeCKUe 3aHITHS B IPUCYTCTBHH MPEITOaaBa-
Telas B KOMIBIOTEPHOM 3aJic B 00beMe JBYX CeccHil B Henemo mo 4 daca. [lepBoHayaibHO Kypc
MTO3UIIMOHUPOBAIICS ISl CTYACHTOB CTAapIINX KYpPCOB TEOPETHUYECKHX Kadeap, HO YK€ BO BTOPOM
«A3aHUU» OH OBLI TepeHaleseH Ha BCeX JKENAlOIMX, HO MPEXKJE BCEr0 Ha CTYACHTOB MIIAIIINX
KypcoB. DTO CBsI3aHO C TE€M, YTO IIOATOTOBKA CTYIEHTOB, MPOMLICAIINX Yepe3 OOBIYHBIE KYPCHI
Beepermss B MT (mepBele nmBa Toma OOyYeHHS) OKa3ajach COBEPIICHHO HEYIOBIICTBOPHUTEIHHOM.
[TomyuuBImiics Kypc €CTECTBEHHO BIMCHIBACTCS B Ka4ECTBE MEPBOTO Kypca ABYXTOJIUYHOTO ITUKIIA
o01el MoAroTOBKH CTyAEeHTOB-Gu3uKoB 1o UT. bnaronaps muanmanuzmy KommonentHoro Ilackans
B OTHOCEMECTPOBBIN KypC yIaeTCsl BMECTHTh JOBOJIBHO OOJBIION M HEOOBIYHBIN TSI BBOJHOTO Kypca
MaTepuaj 10 MPOrpaMMHUPOBAHHUIO KaK «B MaJIOM», TaK M «B OOJIBIIIOM», BKJIIOUAsl CHCTEMATHUYCCKYIO
paboTy CO CHUCKAaMH U OCHOBHBIE «IaTTEPHBI» OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUSI.
K coxanenuto, moka HET BO3MOXKHOCTH YUTAaTh KypcC Ba CEMECTPa, YTO MO3BONMIIO ObI Oosee cucre-
MaTHYECKH U TIOJTHO M3I0KUTh MaTepHall.

OT3BIBBI CTYJICHTOB W HAOJIOJCHHS HAJ HUMH IOATBEPXKIAIOT, YTO OCBOCHHE BCEX CTPYKTYpP
SI3bIKA, OCHOBHBIX WEH W METOJIOB MPOXOAUT 0e3 Kakux-1u0o mpobiem. bonee Toro, mepBoKypCcHUKH
BBICKA3bIBAIOT COXAJIEHUE, YTO Y HUX He ObUTIO BO3MOXKHOCTH eme B 8-10 xiraccax (Korja MKOIbHUKH
€IIe He 3arpyKeHbI MOJITOTOBKOW K BCTYIUTEIILHBIM 3K3aMeHaM) IM03aHUMAThCS MTOA00HBIM 00pa3oM,
YTOOBI OCBOUTH Pa0OTY CO CITUCKAMHU W T.II. — HUYETO CIOKHOTO B 3TOM HET MPHU HAIWYHH B SI3bIKE
ABTOMATUYECKOTO yIpaBJICHUs NaMsIThio. CTYACHTH OY€Hb OBICTPO HAYYAIOTCA ACNaTh MPOCTCHIIIHE
MOJIC3HBIE MPOTPAaMMEI, TaK 4TO bia3kOoKc cpa3y cTaHOBUTCS 3(PPEKTUBHBIM CPEICTBOM TOACPKKU
paboTHI B 1ab0opaTopHOM (PU3UMIECKOM MpaKTHKyMe (00paboTKa MaHHBIX U T.II.) — 3a CUET YeTro MOIy-
YaroTCs JOMOJIHUTEIbHBIC YIPAXKHEHNS B IPOTpaMMHUPOBaHuU. M3-3a TOTO, YTO SA3BIK MPOCT, a cpeaa
pa3pabOTKU OYEHb «IUATIOTUYHA», BOSHUKACT B BBHICIIICH CTEIICHU IOJIC3HAS CUHEPTHSI C OCHOBHBIMU
KypcaMH, MPEeXIe BCEro ¢ MaTeMaTHKOM (KoTopas Ha miaimux Kypca ¢usdaka MI'Y moctatodHo
CIO)KHAa W O0BEMHA): HETPUBHAJIBHBIC MPOTPAMMHBIC KOHCTPYKIIMU WUTFOCTPUPYIOT U WJUTIOCTPH-
PYIOTCS Ha aKTyalnbHOM JJis cirymiarenei matepuane. CtyneHtamu 4-ro Kypca (OTACNIEHUE siIEepHOM
¢m3uKH) OBIJIO MOATBEPXKICHO, YTO paboTa B MPAKTHKyME IO YWCICHHBIM METOIaM 3HAYUTEIHHO
obneryaercs mpH UCHONB30BaHUK bi3kOokca, naxe Korjaa 3ajaHus TpeOyeTcs claBaTh Ha JPYTHUX
si3pikax (poprpan wiau Cu): otnaauts anroputMm Ha KommonentHom [lackane u KBa3u-MeXaHUYECKU
MIEPEHECTH €ro Ha JPYrod s3bIK OKa3bIBaeTCs IMpolle Bcero. I1ogoOHBINM clieHapuil pa3paboTKu
nmporpaMHOro oOecredeHus (MpH TOJHOW aBTOMATH3AaIlMHM MPOMEXKYTOYHOTO Iara IepeBojia Ha
JIPYTOf S3bIK TPOTPAMMUPOBAHUS) JaBHO HCIOJIB3YETCS B MHYCTPUAILHOM KOHTEKCTE IS TPE-
mectBeHHHKa ObepoHa Momynbl-2 [S]. Cepbe3HBIA ONMBIT TAKOTO poAa TOJYyYEH W MPHU CO3TaHUH
HETPUBHATBHBIX HOBBIX AJITOPUTMOB JUIS PEAbHBIX NpWiIoxkeHwid B Qusuke [7] (rae, kcratwy,
3aMEUEHO, YTO HCIIOJIb30BAHUEC aBTOMATHUYECKOTO YIPABICHUS IMAMSATHI0O HAa MPOMEKYTOUYHBIX IIarax
pa3paboTKH ajIropuTMa 0 pe3yabTaTUBHOMY 3P (HEKTy IMOA00HO BEIXOIY B KOMIUIEKCHYIO TUIOCKOCTh
MPY BBIYUCICHUM BEIIECTBEHHBIX MHTETPAJOB). DTO HEYAUBHUTEIHHO, T.K. MOJTHHCHOCHAS KOMITHIS-
WSl U JIMHAMUYecKasl 3arpy3ka mopayiei B O0epoHax JeNarT UX OTIUYHBIM CPEJICTBOM MOICIUPO-
BaHUS M MaKeTHPOBAHUSI.

OnBIT MOJHOCTHI0 TOATBEPKAACT MBICTH, 4TO TpocToTa KommnonenTHoro I[lackans m bmakOokca
MO3BOJISIET 3aMETHO MOBBICUTH 3(PPEKTUBHOCTh BCETO IUKJIA OCBOCHHUS OCHOB IPOrPaMMHUpPOBAHUS,
pasBe/ss TpU pasHBIX 3a00THI: YCBOGHHE 0a30BBIX MPHHITUIIOB MPOTPAMMHPOBAHHUS, YHCICHHBIC
METO/IbI; H3YYCHHE OCOOCHHOCTEH MOpPAIbHO yCTAPEBINUX, HO TI0 WHEPLUU eIle Ucroiab3yembrx Al1
(poptpan, Cu, Cu++). ITO MO3BONAET MOTHOCTHIO UCKIIIOUUTH MOCICAHNE U3 Kypca OCHOB POrpaM-
MHUPOBaHUS AJIS CTYJEHTOB MJIQIIINX KypPCOB YHUBEPCUTETOB, BBIICITUB COOTBETCTBYIOIINIA MaTepHal
B CIICHKYPCHI, TJE MOXHO COCPEIOTOUYUTHCS Ha IOABOJHBIX KaMHSX, CKaxeM, s3bika Cu, He
03a0aYnBasCh CMBICIIOM MPOTPAMMHUPOBAHUSI.

Takas peopeanuzayusi npeOCMABIAEMCA UYPe38bIUALHO JHCeNAMmeNbHOU: YelOBeK, MPOIyBCTBO-
BaBIIUI 00pa3lbl KAa4eCTBEHHOI'O IMPOrpaMMUpOBaHUs, Kakoe moompseT OO0epon/KoMmoHEeHTHBIN
[Tackaine, 6e3 Tpyaa BOCIPOM3BEAET Takue 0Opaslbl Ha II0OOM MPOLIEAYPHOM SI3BIKE, C KOTOPBIM €My
MPHUIETCS CTOJKHYThCs. Ho oOpaTHOE HEBEPHO: SI3BIK, KOTOPBIH caMOW CBOEH CTPYKTYpOM HOOIIPSCT
«XaKEPCKUi» CTHIIb, HAHOCUT TPYTHOUCIIPABUMEIN BpEJ, €CIIM HCIIONB3YETCS B KauecTBE IEPBOTO.
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B 3ToM cMbIcie UCTIONB30BaHNE TPYAHOUYMTAEMBIX SI3BIKOB ceMeiicTBa CH BO BBOJHBIX Kypcax SIBHO
MPOTUBOIIOKA3aHO. 316Ch YMECTHA CIIOPTHBHAS aHAIOTHS: U3 JIOOBIX MPaBUII OBIBAIOT UCKITIOYCHUS, 1
Mactep MoxeT 3(PQPEKTHO MPUMEHHUTh «HETCXHUUYHBI» NpPHEM, HO B JIOOOM BUJE CIOPTa IMPU
o0ydeHNH OYAYITUX MacTEPOB aOCOMOMHA 00A3amenbHA NOCNAHOBKA NPABUTILHOU MEeXHUKU C CAMBIX
MEPBBIX TPEHUPOBOK. COBEPIICHHO HEMOHATHO, MOYEMY 3TOT 3aKOH — OYCBUIHBIN Ui JIFOOOTO
TpeHepa (QUrypHOTO KaTaHUS WM TEHHUCA — HE JIOJDKCH NMPUMEHATHCS MPH OOYYCHUU TaKOMY
Ba2)KHOMY HAaBBIKY KaK POTpaMMHUPOBaHUE.

8. JTuyeiickuit onbim. IKCTIepUMEHTATBHBIA Kypc TIporpaMMupoBanus B JIuitee Hayaroro mienTpa
PAH B Kpacnoii [Taxpe, r. Tpounk, MockoBCKO#t 0071., mpoBOAUTCS B (hopMaTe CTAaHAAPTHOM IITKOJIb-
HOW MPOTrpaMMBI (YTO CICTaHO HAMEPEHHO). DTa YacTh DKCIIEpUMEHTa OblIa 3aTesiHa, T.K. TIPYU YTCHUU
YHUBEPCUTETCKOTO Kypca cpa3y BBIICHHIIOCH, YTO MHOTHE CTYIEHTHI NMPUXOIAT HA MEPBHIH Kypc C
YK€ HCIIOPYEHHON TeXHWKOH mporpamMmupoBaHus. [Ipuuem 3TO 3a4acTyio Te CTYIOEHTHI, KOTOpPHIE
0OJIbIlIe BCETO HMHTEPECYIOTCS MPOrPaMMHUPOBAHUEM U KOTOPBIX XKAJIKO TepsATh. [lepeyumBarh ux
JIOCTATOYHO TPYAHO, B TOM YHCIIE ¥ IOTOMY, YTO MM YK€ HEMHTEPECHO TTOCEIATh BBOJIHBINA KypC.

['maBHBIN BBIBOA: HUKAKHX MpoOjeM ¢ mepexomoM Ha KommoneHTHBIH [lackanb y Mano-ManbCKu
KOMIIETCHTHOTO TIpEeToJlaBaTelis He Bo3HUKaeT: oyt KommonentHoro Ilackans oT ctaporo MUHU-
MaJIbHBI, pUYeM HOBEIH [lackans mpoie craporo Ha 001eM TOAMHOXKECTBE.

HHTepecHoe Meroamdueckoe HabIo/leHne TakoBO. B Hawame kypca mporpammupoBaHus (8-9-i
KJIACChI) TIKOJBHHUKHU 3HAIOT €IIe OYCeHb Majo, W HEJIETKO MOAOWpaTh COJACpIKATENbHEIC 3aJauu.
B 3HaunTenpHOI Mepe Mo3TOMY YUHTENS TPOTPaMMHUPOBAHHS JTIOOST 3aHATHE TI0 Ha3BaHHEM «PHCO-
BaHHUE OJIOK-CXEM», TIO3BOJISIFOIIEE «KPACHBO» OPTaHU30BaTh KIIACCHYIO pa0OTy ¢ pabOTOl ydyammxcs
y gocku u T.11. OJTHAKO YXKe JIET ABAALATh U3BECTHO, YTO OJIOK-CXEMBbI — HETOJHBIN TIpHUEM, KOTOPBII
Korma-To OBUT TPHUAYMaH, YTOOBI OOpPOTHCS C mpobieMaMu, ceidac yKe MaBHO pPEIICHHBIMH
CTPYKTYPHBIM TIporpammupoBanueM. Cepbe3Hble TPOTPAaMMUCTHI TaBHO HCIIONB3YIOT (hOpMaTHpPOBa-
HHUE TPOrpaMM C MOMOIIBI0 OTCTYIOB BMecTO OJOK-cxeM. Ho yem 3aMeHUTH Takylo ymoOHYIO AJist
KiaccHOr paboTbl Temy? OkasbIBaeTCs, €CTh PEIICHHE, KOTOPOE OJHOBPEMEHHO yOHBAeT 00OMX
3alIeB: 3TO TeMa «IPOCTbIE CHUCKU». OOBIYHO TeMa PabOTHl CO CIHCKAMH OTHOCHTCS K «IIPOJIBHU-
HYTBIM», T.K. B cTapbix Il (omepatopsl new/dispose) mporpaMMHUCTy MOKET OBITH OYE€Hb TPYAHO
OTCIIEANTh MOMEHT, Korja HyXHO mnpuMeHsATs dispose. Ho B O6epone/Kommonentnom Ilackane
BCTPOCHHBI MEXaHU3M aBTOMATHUYECKOTO YIPABICHHS pemaeT 3Ty mpobiemy: o dispose MOXKHO
MPOCTO 3a0BITh. JTO O3HAYACT JIBE BEIIU. BO-MEPBBIX, MOSIBIIACTCS 3aMeuaTeNbHas TeMa, TpeOyromas
pHCOBaHMS KApTHHOK y JOCKH (Ha caMOM Jielie W B MNpoQeCCHOHANBHOW paboTe Jocka ¢
MesoM/(prioMacTepoM — JIyYIIMA CIOCOO OTCIIEXHBATh CBSI3M B CIHCKAaX) W CIIOCOOHAas B 3TOM
OTHOIICHWU 3aMCHHTh OCCCMBICCIICHHOE PHCOBAaHHE OJIOK-CXeM. BO-BTOPBIX, MOXHO NpUAyMaTh
BIIOJIHE JOCTATOYHO 3a/ad CO CIUCKaMH, JOCTYITHBIX IO COACPIKAHUIO 8-KIIACCHWKaM: HaIlpHMep,
paboTa co cnuckamu (hpaMuiIMiA JETei ¢ OIIEHKAMU — YTO PE3KO aKTUBU3HMPYET MHTEPEC NETeH, T.K.
TeMa OTMETOK B IIKOJIC OCTPO aKTyalbHa. BromHe peanbHO 00CYXJIaTh COPTHPOBKY CITHCKA
BCTaBKaMH: HUKAKOH 0COOOI MaTeMaTHKH JIJIsl 3TOTO He TpeOyeTcs, XOTs 3TO He OYEeHb MPOCTast JJIs
IIKOJBHUKOB TeMa (BIIPOYEM, HIKOJIBHUKHA B 3TOM BO3PACTE €Ie HE MEePETPYKEHBI «TSKEIBIMU»
MpeIMETaMy U TIOJITOTOBKON K TIOCTYTICHHUIO B BY3HI).

O6mias mpo0OiieMa, KOTopast BBISBISIETCS B IIKOJILHOM IPETIOJIABAHHUH, 3TO HEPA3JIeICHHOCTh JIBYX
B CYIIHOCTH Pa3HBIX MPEAMETOB: OJUH, Cyry0O0 MparMaTHYECKd OPHUEHTUPOBAHHBIN, 3TO «KYpPC BOXK-
JEHHUS TIEPCOHAIBHOTO KOMITBIOTEpa», 3TO (aKTHUECKH COBPEMEHHBIH YPOK TpyHa; Ipyro mpeaMer
— «OCHOBBI aJITOPUTMUKH», T.€. COOCTBEHHO OCHOBBI IPOTPAMMEPOBAHHSA B TOM CMEICIIE, O KOTOPOM
MBI TOBOpUM. B mepBoM ycBamBaroTcs Bemu, KoTopele yepe3 5-10 net ycraperot. Bropoit npeamer mo
CyTH SIBJIICTCS PA3JICJIOM MATEeMAaTHUKH, H €r0 COJICpKaHHE HE yCTapeeT HHUKOT/a, HO OTHOIICHUE K
HEMy B IIKOJE TaKoe e, Kak M K YPOKYy TpyAa. 3Jech BO3HHMKAET pa3indue Mexny «pyHaa-
MEHTaJIbHBIM» 00Pa30BaHUEM WU <«IIPAKTHYECKH-OPHEHTHPOBAaHHBIM». He BXoas B Jeranu, MmpocTo
OTMETHM, YTO BTOPOE BCETAa MOXKET ONepeThcss Ha 0OOIOAHBIM MHTEpec paboTodarens U Oyaymiero
paboTHHKa (MIIK €ro poauTelicii), B TO BpeMs Kak «(pyHIaMEHTaJIbHOE» 00pa3oBaHHE, TOJTOCPOUHBIC
MOCJEACTBUS KOTOPOTO KpalHEe Ba)KHBI, HO HE OYEBHAHBI C «IPAKTUYECKOW» TOYKH 3PEHUS, —
OTBETCTBEHHOCTh IPEXJAE BCETO TOCYAapCTBa M B MEPBYIO OuepeAb MPEACTaBIsIET cOO0M mpeaMeT
rOCCTaHIaPTOB.
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HampammBaeTcst BEIBOA, 9TO 3TH JIBE TIOJIOBUHBI Kypca T MOIDKHBEI OBITH pa3BeeHbl B MTKOIHHON
nporpamme. boiee Toro, «pyHIaMeHTaIbHON» ITOJIOBUHE JIOJDKEH OBITh PUIaH COBEPIIEHHO IPYToi
ctaryc. [IpaBunbpHee Bcero nepenars 3Ty MOJOBHHY MOJHOCTBIO B BEJIEHHE IIKOJIBHBIX MpErnogaBaTe-
Jiell MaTeMaTHKH: UMEHHO MX PACIIOIOKEHHOCTh K JIOKa3aTENbHBIM PacCyXIEHUSIM JOJDKHA CHITPATh
pelIaloIIyl0 pojib B BBIPAOOTKE OTHOIIEHHS K NPOrpPaMMHPOBAHHMIO KaK K IleJIeHaIlpaBICHHON
NoKa3aTeNlbHON aesTensHOCTH. (Pasymeercsi, HE0OXOIMMO BBECTH COOTBETCTBYIOIIME KypCHl M B
MearoriIecKiuX YHUBEPCHUTETaX; O BEChbMa IOJIOKUTEIHHOM OIBITE HCIONb30BaHus OOEpOHOB B
3TOM KOHTeKcTe cM. gokaja C.3.CBepuioBa Ha TaHHOH KOH(EPEHIINH.)

9. I'naguviit 6v1600 u3 onvima npoekma Hugopmamuxa-21. B Hacrosmiee BpeMs IUIOXO
0CO3HAETCsl, HACKOJIBKO CHMIIBHO TOPMO3HT paszButHe cucmemvl UT-00pa3oBaHus OTCYTCTBUE €OMHOM
COBPEMEHHON TEXHOJIOTUYECKOW IIaTGopMbl Ha YPOBHE BBOJHBIX KypcoB. OJHAKO CYIIECTBYET
COBEpIIICHHO peaibHas, ONMpOoOOBaHHASA B IMOYTH MATHJIETHEH MPaKTUKE NMPETOAaBaHHUA B IIKOJIE U
YHHBEPCHUTETE, BO3MOXHOCTb CO3[aTh «EOUHOE MPOCTPAHCTBO» JUIA NMpEnoAaBaHus (yHIaMEHTaIb-
HBIX OCHOB MPOTPaMMHPOBaHUs, Ha OCHOBE Oe3ympedHo coBpemeHHOro Kommonentrnoro Ilackans u
COOTBETCTBYIOIIEH 00pa3IioBOi, OECIUTATHOMN, OTKPBITOM, KOMMEPUYECKH HEUTPaTbHOUW, KOMITAKTHOM H
3¢ GEKTUBHON CUCTEMBI TpOrpaMMupoBanus biskOoke u3 cemelictBa OO0epOHOB, 3aHUMAIOLIEH MPOY-
HYIO HUIIY B (DYHIAMECHTAILHBIX HAYYHBIX HCCICAOBAHHUAX U TPUIIOKEHHUIX C 0COOBIMU TPeOOBaHNS-
MH Ha HaJexHOCTh mporpamm. O6epon/KomrmonenTHsld Ilackanms SBISETCS «OOIUM IETUTEIICM»
nenoro psjga coBpemeHHbeix SIl m Moxxer urparbk poib Hacrtosmiero lingua franca B oOpa3oBaHuU.
[lepexon ¢ Hero Ha OOBIE ApPYTHE SI3BIKM B CiIy4ae y3KONPO(ECCHOHAIBHOW CIEeIHaTu3allui
CBOJUTCS JINIIb K U3YUCHHUIO CHEUU(PUUECKIX 0COOEHHOCTEH MOCIEeAHNX (YacTo NeeKTOB Au3aliHa 1
COOTBETCTBYIOIINX «IOJBOJHBIX KaMHEW»). JIpyrux peanbHBIX KaHAUIATOB HA POJIb 00BEIUHSIONICH
m1aT(GOpMBI, CTOIH K€ TOJHO YyIOBJIETBOPAIONINX BCEM MHOTOOODPA3HBIM TPEeOOBAHHSIM, KOTOPHIE
3/1eCh BO3HHUKAIOT, cefyac HE BUIIHO.

Takoe MpocTpaHCTBO AOJKHO OXBATHIBaTh CTApILIUE KiIacchl cpeaHer mKoisl (8-11) u nepBble nBa
rojia YHUBEPCUTETCKOTO OOyUYEeHHsI, | — HACKOJIbKO 3TO MO3BOJISET crielu(pruka — B MaKCHMAaIbHOMN
CTEIIEHH CTPOUTHCS MO 00pa3lly CYLIECTBYIOIIEH CHCTEMBI MaTeMaTHYECKOTO 00pa3oBaHMs, BILIOTH
JI0 TIepeAady UIKONBHBIX YPOKOB MPOrpaMMUPOBAHUS B BEICHUE YUUTEIICH MaTEMaTUKH.

[lepBrIii mar — mepeBo KypcoB co ctaporo Ha KommoHeHTHBIN [lackaiib MOXKET OBITh CICNIAH C
MUHHMMAIBHBIMHU YCHIIMSIMU 0€3 H3MEHEHUS coiepkaHus KypcoB. [ Takoro nepeBoaa HyKeH, rpyoo
TOBOPS, OJMH TIPHKA3 MUHHUCTpPA 00pa3oBaHus U Hayku Poccuiickoit deneparmu.” Hukakoro pucka B
TaKOM IIIare HeT, TaK KaK TepsATh MPOCTO HEYero, a KayecTBO W COBPEMEHHOCTh KOMIIOHEHTHOTO
[Mackans u bipkOokca 3aBeIOMO HAMHOTO BBIIIE, YEM IOIMYJISIPHOTO ceifyac B IIKOJIE, HO AaBHO ycCTa-
pesmiero Typ6o Ilackas.

Bropoii stanm — mocTeneHHas MOIUGUKAIHS MPOrpaMM OOYYEHHsI B HAIPABICHUH MaKCHMallb-
HOTO MCHOJIb30BaHUS HOBBIX BO3MOXHOCTEH, OTKPhIBAEMbIX HaMuueM B HOBOM [lackane mexaHusma
ABTOMATHYECKOT0 YIPABICHUS MaMATHIO, a TaKXKE «HABEICHHE MOCTOB» C APYTHMMH MpeaMeTaMu
(mocnemuuil mpouecc mpuoOpen Obl MUPOKOMACIITAOHBIA XapakTep, KaK TOJNBKO B INKOIXY HAYHYT
MPUXOJUTh BBITYCKHUKHU I€BY30B, MOTOJOBHO MPOIIEIINE YEPE3 COOTBETCTBYIOIINNA KypC OCHOB
IPOTPaMMHUPOBAHUS).

ConpoTHBIIEHHE TaKOMY IUIaHYy MOXKHO OXHIATh cO cTOpoHbl MT-npodeccypsl, BKIIOUYEHHOH B
¢uHaHcoBble KOHTYpHI UT-uHAyCcTprU M (pakTHUYSCKH yYaCTBYIOIIEH B MapKETHHTOBBIX KaMITAHUSX
cooTBeTCTBYIOMMX (upM. OJHAKO BCE-TaKU HYKHO MPABHIBHO PacCTaBUTh MPUOPUTETHI: MpeBpa-
MaTh POCCUHCKUE YHUBEPCUTETHI (OCOOCHHO BEAyIIME) B MPOPTEXYUMITUINA JIJISI OTACIBHBIX, MyCTh U
KPYITHBIX 3apyOeKHBIX KOMIAHHHA HE KaXeTCs MpaBWIbHBIM. ONTUMaIbHBIN OaaHC WHTEPECOB OBLT
OBl JOCTUTHYT, €CIIK OBl KBa3M-MapKETHHIOBAsl JICATEILHOCTh ObLIa JIOKAJIIM30BaHA B KypcaX CICIH-
IM3alM U WCKIIOYEeHA M3 OOLIMX BBOJHBIX KYpPCOB, TOCBSIICHHBIX (DyHJAMEHTAIHHBIM OCHOBaM
npeamerTa.

* 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.
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HeBo3mokHO BOOOpa3WTh BCE JANCKO HAYIMHE IOCICACTBHS BHEAPEHWS C€IWHON COBPEMEHHOU
m1aT(GopMBI BO BBOJHBIC KYPChl IPOTPAMMHPOBAHUS U MPUAAHUS TAKUM KypcaM CHCTEMaTHYECKOTO
xapaktepa 1mo o0pasily CHUCTEMbl MaTEeMaTHYECKOT0 00pa3oBaHUs. Bce ykaswpiBaeT Ha TO, YTO TaKOM
mar ObT OBl KpaifHe IMoyie3eH — TeM 0oJjiee, 9TO OH He HeceT B ce0e¢ HMKAKMX PHCKOB M BIIOJHE
peaJieH npsAMo cengac.
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