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THAT IPHMEpP 3a HaVKa 3a JABHIKeHHe, B KOfito ynorpe6arta Ha (yHKIUHH € HENPEKLCHATO
I\'()HTPO.’IHPB Ha OT IpHXaTa 3a JOIHYECKHTE OCHOBH. Hmenno tosn NpHMEp € OHOBa, KOCTO
He e npectaBa’o Ja Oble c/eABaHO.

[1peaea: Hean HYobanoe

Ocsepemensasane wna obyuenuemo no mamemamuka u fu3uka

OBYYEHHUETO MO CY®TYEPHA TEXHOJIOTHS U NMPOU3BOJACTBO
BbR ®AKVYJTETA N0 MATEMATHKA U UHPOPMATHKA

A. Ecxenaszu, B. Ilemposa, H. Manesa

1. Tepmunosorus. Hanara ce ja samouneM ¢ TepmHHOJorusTa, IlpeaMer na pasriexjanius Kypc e
TOB&, KOETO 3a NLPBH N'BT NPen ABajiceTHHa rogunn Ge napeueno Software Engineering (na anraniickn),
Ha ¢penckn crana Genie Logiciel m Ha nemckn — Software Entwicklung. Ilpesoant Ha Gnarapcku
TpsAOBa Ja ABPKH CMETKA 3a BJOXKEHOTO B OPHTHHAIHH A TepMHH cbAbpkanue. Topa oGaue e nakmounre-
HO TPY/HO NOPajH HeBePOATHOTO pasHooGpasHe OT 3HAUeHH A, JaBaHH OT pasaHuHuTe aB10pH. ChulecTseno
ce 0Kaspa HanpHmep, AaJH TOil e: TEOPeTHK (CKJOHeH 06GHKHOBEHO [a 0oCTaBa OK0JIo cnenH(uKauuaTa u
BepH(HKAaHATA HA NPOrpaMH H CBBLP3aHH ¢ TAX GOPMAJH3IMH H METOAH), NPAKTHK (3aHHTepecypaH OT
FOJIMHH 33 H3NOJ3yBaHe MOJIEJH Ha XKH3HEeHH 5l IIHKbJ Ha NPOTPaMHHTE NPOJAYKTH, CPeJCTBATA 34 HETOBOTO
NJaHHpPaHe, OPraHn3HpaHe, KaKTO H OCHIYPSIBAHETO H YNPABJEHHETO HA KAYECTBOTO MY) HJH NBK PBKO-
BoJHuTeJs (cTHraul Jo npobJeMHTe Ha MapKeTHHra Ha codTyepa H KOMyHHKAauusATa ¢ 1ioTpebuTesnTe).
BbB Bceku cayuaii, mopaju Te3H NMPHUYHHH M TOpajJH e3HKOBOTO HechbBNajJeHHe Ha aHrauiickoro Engi-
neering ¢ 6bArapcKOTO HHMKEHEPCTBO, KaTerOpHYHO cJieflBa Ja ce OTKa)KeM OT COMTYePHO HHIKEHEePCTBO
H KaTo cJejicTBHe — oT codryeper HHxkenep. llle npuemenm (6e3 npereHuuu, ve TOBA € HAeaJHHAT TeP MHH
Ha GnJarapcku) codryepna texnoaorust i npouseojcrso (CTIT). Cepno3Ho OCHOBAaHHE 3@ TOBA CunTaMe I
cbhBpementara fgepunuuus ot [1]: CTIl unTerpupa TexHuueckKH ymeHHs, NPOGeCHOHAJHH 3HAHHSA H
JHCUMINVIHHA H aJMHHHCTPATHBHH cnocoGHOCTH, HeoGXOJAHMMH 3a cHelH@HIHpaHeTo, NPOEKTHpPAHETO,
BHEJPABAHETO H MOAJBLPIKAHETO HA HAJeKAHH 1 PeHTaGHJHH CHCTEMH, B KOHTO CODTYepPBT e ChiecTBeHara
KOMIOHeHTa",

2. Monoxennero B cBeta. KakKBH ca ocHOBHHTE ocoGeHocTH Ha oGyuennero no CTIT BB BucmmTe
yueOHH 3aBelleHHs MO cBera?

2.1. CTIT ce pasraexja KaTo 3a/bJIKHTEJNHA 4acT OT BCAKO ofyueHne no uuHgpopmatuka. Hemo
nopeue — MOTAT Ja ce mocovar yueGHH nporpami mno ApyrH, GAH3KH cneuuaJgHoctH, B Kouto CTII e
3actoneHa. Enun aproputeren npumep e yueGHaTta nporpama Ha KomniorspHoTo Apy:kectso Ha IEEE [2]
no Computer Science and Engineering (no cbmecrBo HH(OPMATHKA M BBIPoCH Ha xapivepa). Ta ce
CBCTOH OT 9 OCHOBHH NpeAMeTHH o6aacTH, 4 JaGopaTopHH KOMNOHEHTH H 15 cneunanusupanu (advanced)
TemMaTHunu objactu. Ilpeanonara ce, ye BcAKAa KOHKpeTHa yueGHa nmporpama me ObJe NoJMHOMKECTBO HA
NnpejjaraHara, Kato Aajiena npejiMerHa o6JacT ce pa3BHBa B €JHH HJH HAKOJKo Kypea. CTIT e cpex mau-
Koro Ha Gpoii npeAmeTHH o6JacTH, GHIYpHpamM H B TPHTE TPYIH.

2.2, Karo npaBuJo ce npejABHK/]a He eIHH, A HAKOJKO B3aHMHO cBBbp3ann Kypea no CTII B reuenne
Hd HAKOJKO cemecTbpa. Taka B nporpamara Ha Tekcackusi XpHCTHSIHCKH yHHBepcHTer [3] Te ca 7 3aJnJ-
JKHTeJIHH H 8 HaOupaemi, a B Tasn Ha CHATBACKH A yHHBepcHTeT [4] — cboTBetHo 71 9.

2.3. 3albJIKHTEIHO € H3NBJIHEHHETO Ha 2—3 co(TYEPHH NPOEKTA, 0GHKHOBEHO C MPOAbJKHTENHOCT
Ha Hanbadenne ot 6 Ao 12 mecena 3a Bceku. [Ipu ToBa no 0GSICHUMH NPHUHHE ce PAGOTH B TPYNH OT HA-
KOJIKO CTYJeHTH, BBPXY CEPHO3HH peajiHH 3ajaul, ¢ ocofeHa Texect BbpXy paGoTara B KOJEKTHB (Xa-
paKTepHa 3a nmpaKTHYeCKOTO CO(TYEPHO NPOH3BOJACTBO) H MPOH3THYANIHTE OT TOBA npobJeMH HA OpraHmu-
3amus, ynpasJ/ehHe, AOKYMEHTHpaHe, HHCNEKUHH H T. H,

2.4. HenocpeicTeeHo CBBP3aHO € Te3H NPOEKTH € HAJHUHETO HA NMOAXOAAN] H JOCThIeH XapAayep H
coryep. Hariexna, ue B pasBHTHTE CTPAHH (@ H HE CAMO TaM) BLNPOCHT C XapAyepa e pelel 0 Ko uaTeio.
Ilpuvep 1: cbraacio [3] Ha pasno/oxKenHe Ha CTYAHTHTe € eanH KomnotbpVAX 6320 cne 128MB OI1(!)
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n 6.5 GB auckosa namer (/I1), eann VAX 11/780¢ 16MB OITu 1,5GB I1, snauntened 6poii MuKpo-
KoMmioTph u pabotiu cranupn TANDY 3000, Macintosh 4+ u SE, SUN 3/60, cneqnaansupan rpaduuei
xapayep. [lpumep 2: no Hamu JuyeH HaGMoflenns B Yuusepciitera Unnrnya ([lekun) cryzeHTHTe no
MH(OPMATHKA pasnojaraxa B Hauatoto Ha 1988 r. cnc 3uaunTtesden G6poil MHKPOKOMIIOTPH, MHHH-
mamnna Gould 32/2750, cynepmiikpo VV68000, cranmus Apollo, a 3aefso ¢ ApyrH paKyaTeTH NoJspaxa
MomHH MHHHKOMNITPH DRS-8 u Elxis 6400 ¢ roasm 6poii TepMHHa N,

2.5. Kaxro Besika cnenHaJHOCT HHGOPMATHKATA CbhiIO ce passusa. [lpn nes o6ave ToBa 3acera e
MHOTO mo-AuHamiuer nponec. CTIT kato wacr or HH(pOPMATHKATA € 3ae]a MACTOTO CH CPABHHTEJHO KBCHO,
HO 3aTOBa MBbK B MOMEHTA HMa BoJewa poasi. [lpumep: cpen cnemuaansupannuTte npelimeris o6aacTH na
yue6uara nporpama Ha IEEE or 1977 r. [2] CTIIne d¢urypnpa; npes 1983 r. CTII e Beue Ha
ueJHa MO3HIHA.

2,6. Makap Jla He 3aeMaT BHHATH OCHOBHO MSICTO CHEIHAJIHO CpeJi KypcoBeTe, cCheTapsuu yuedHara
nporpama no CTII, TpaGea Aa ce crpem HAa Te3H, MOCBeTeHH HA npolJeMHTe HA KOMyHHKaumnAra, 3amo?
OcTaBsiMe HAacTpaHa reHepaHus JedeKT Ha Hamara obpasoBarTeliHa cHcrema, NopoJied 0T QaKTHuyecKaTa
Jiinca Ha oOyueHHe H BB3MHTAHHE MO HAYHHHTE HA o6myBaHe (MHCMEHO H YCTHO, B Pa3JH4HH (OopMalUHH OT
xopa). Topa e npekaJieHo roJisiMm npo6Jem 3a TasH ctaTHA. Mcka HH ce ofave Jja o6bpHeM BHHMaHI e, e NpH
NPOK3BOJACTBOTO Ha codTyep Bb3HHKBA HenmpPeKbhCcHATO Heo6GXOJHMOCT OoT oOlIlYBaHe HAa NMPOH3BOANTE HTE
KaKTO NMOMe3KAY HM, TAKa H ¢ PBKOBOJAHTEJNHTE UM, & CBHILO H ¢ KJAHeHTHTe H noTpeGureante. He ca uu
H3BeCTHH GBATAPCKH CTATHH, OULE MO-Ma/JKO YueGHH M, B KOHTO CHCTEMHO Jla ce pasriexaar npobaemirte
Ha TOYHHS, HeJBYCMHCJeH, KOMNAaKTeH H HaBpeMeHeH oOMeH Ha uH opmauusa. Hsma HayyHo o6OCHOBaH I
npenopbKH, OLLE NO-MAJKO METOAHKH 3a 00LYBaHeTO ¢ KJHEeHTHTe H NOTpebHTe/HTe Ha NPOU3BEeXKAaHHTE
nporpaMHH MPoJAYKTH, € Te3H, KOUTO ' NOPBYBAT (H cleJoBaTeaHo O cJe/iBaJo Ja GopMyaHpaT H3HCKBA -
HEATa CH KBM TaX). EANHCTBEHO NMO-106po € MoJIoKeHHeTo ¢ BHAOBeTe JOKyMeHTalus (noTpebuTenacka i
npoussocreena). C ToBa cuuTaMe, ye NOHEe cMe oueprasu npobaema Ha ofuiyBaHero B pamkute Ha CTIL

3. Kpatka uctopus Ha Ha mpemopasaneio Ha CTIl y wac. [lbpBusAT Kype no codryepHa TeXHOJOTH
H TIPOH3BOJCTBO Gelle yeTeH B NMpoAbJKeHie Ha 3 rofiHH Kato cneuxkypce 88 @MU nox nmero ,,Oprannsa-
1S H NPOH3BOJCTBO HA TIPOTPAMHO OCHTYpsIBaHe" 3aTI0yBa fiKH npe3 JeTHus cemecTsp Ha 1984/1985 yu. r,
YueGHara nporpama H JeKnuHrte Gsfixa noAroTeeni ot A. Eckenasu n Ba, 3aneB n 6saxa npegHasHauenn
3a cTy/leHTHTe 0T 4. H 5. Kypc K'bM ceKTopHTe 1o HH(popMaTHKa Ha ToraBammnua EJHHeH 1eHThp no MaTeMa-
THKa H MexaHHKa. XopapuyMmsT Gewe 45 uaca (15 cefimuuu mno 3 uaca) Jeknuu. [Ipea 1986 r. crmure
aBTOPH TOJAroTBHXa yweGHa mporpama no jAHcuunjmHara ,JIpoH3BoJIcTBO M BHeJpABaHe Ha NPOrpamio
OCHTYpfiBaHe" 3a CTYJEHTHTE OT TPeTH Kypc Ha ®MH no cneunaanoctTa uH opmaThKa. KypesT ce 3anasi
KaTo eJHOceMecTpHaJieH ¢ XopapHym 45 yaca JeKLHH, HO H ¢ 15 yaca ynpaxHenus. 34 nbpBH NbT TOH Gewme
npoueren npes 1987/1988 yu. r. or A. Eckenasu, Kato ynpaxmenusta 6sxa Bolenn ot B. Ilerposa n
H. Manesa. Ot 1988/89 yu. r. nekuuute ce uerar ot B. Tlerposa n H. Manesa. ITpes 1986 r. A. Eckenaan
# Bua, 3aHeB MoAroTBHXAa TE3HCH MO JeEKIHHTe, KONTO 6fAXa H3JaleHN HA IHKJIOCTHJ, NpelH BCHYKO 3a
HYMXAHTE Ha CJeIHNJIOMHATA KBaJHQHKALHNA 32 yynTeau mo HHpopmaTiKa Kem OMH. 3a 14X KypesT
ce ueTe MOHEe BeJH'biK MOJHIIHO B ¢bKpaTenH BapHaunTH o1 30 Han 18 uaca gexnun. OTcKOpo Kypc no csosf
nporpama uete I'. 3edenkos 3a uact or crylentute Ha BUHC Bapua.

4. Yuebna nporpama.

4.1. Leu. Ilpes ynomeHaTns Beue 6-rojiiineH mepHoj yuyeOHara nmporpama e npeTbphsja Hamele-
HHA H N0 CTPYKTYpa, H NMo chAbpxKanne. [IpHunHNTe ca OUEBH/IHH — HATPYNAHH AT OTHT, NOABABAHETO HA
15 uaca ynpakHeHHns, H3MeHeHHATa B 06JacTTa (TEOPETHYHH, MPAKTHYeCKH, HOPMATHBHH), NO-1BJA60KO
sanosHaBaHe C YyXJHA ONHT, H3MEHEHH S HA H3HCKBaHHATAa HA nasapa H Ap. Mozke oGaue jJa ce cuHTa, uye
OCHOBATA lleJl HA Kypcd ocTaBa B paMKHTe HA GOpMYyJHpOBKaTa Ha yueGHaTa nporpama ot 1986 roguna —
Jla ce 3ano3HafAT CTYACHTHTE C OCHOBHHTe npo6JeMH Ha NMPOH3BOACTBOTO M BHEAPABAaHETO HA NMPOTPaMHH
MPOAYKTH, KAKTO B TeOPeTHYeH ACMeKT (upe3 pasr/exJaHe HA NOJAXOJAINH MOJe]H Ha KH3HEHHA IHKDBJ,
Ha onepalHHTE H Ha JOKYMEHTHTe), TaKa H B NPaKTHYeCKO OTHOWeHHe (OT IJefHa TouKa Ha JelcTBauHTe
B Bbarapua HopmMaTHBHH aKToBe H craHjaprtH). IIpn ToBa, cnennaJ/Ho BHHMAHHE Ce OT/eJst HA BBIPOCHTE
Ha KayecTBOTO HA codTyepa H HAa aBTOMATH3alfATa Ha COMTYEPHOTO NPOH3BOJCTEO.,

4.2, IlpeanocraBku. Kypesr no CTII ne moxe n1a Gvie cpell HauaJHHTe KypcoBe B oGyueHHETO.
Toit M3HCKBA H3BeCTHa NpejBapHTeNHA MOAroTOBKa oT obyuaemis. Bescmopuo tTpabea jaa e npemunar
KPaThK YBOJEH Ky PC 10 OCHOBH HA HH opMaTHKaTa. B ToBa ce BKaouBaT 06ulH NO3HAHHA MO aJrOPHUTMH,
HaYyHHH Ha NpPeJCTaBSHETO HM, MpeJcTaBAHe HA JaHHHTE B KOMIIOTPHTE, AP XHTEKTYPa Ha H3UNHC/IHTEJHHTE
cHcreMH. B pamMKuTe HAa TaKbB HJH no-fZo6pe HA OTAeJeH KPaThK Kypc cJaelBa Ja ca H3yueHH OCHOBHHTE
CTPYKTYPH JaHHH, KakTo H 1—2 e3nKa sa nporpamupase. HanpHwmep, 3a OoTAeJHH TeMu ca HeoOXoJHMH
MHHHMaJIHA 3HaHHA 1o rpagu, Bes na ce pasnpocTnpame noseue, MoxKeM Ja cuHTame, ue OT KasaHoTo
c/lef{Ba BL3MOKHOCTTA KYPCHT HJIH CEPHATA KYPCOBE Ja 3aNOYHAT Oule OT TPeTH i ceMecTsp. Bbnpeku 1o8a
necayuafino 8B PMU ToBa craBa npes mectH s cemectsp. Kaprunarta no csera e anajornyna, Ilpnunnara
€ B HeoGXOJHMOCTTA OT H3BeCTeH OMHT H 3PHJOCT Y CTYJAeHTHTe. HAKOH amMepHKaHCKH YHHBepcHTETH
H3UCKBAT TNpeJBapHTe/eH NoHe 2-TroOJHINEH CTaXK B NPOH3BOJACTBOTO HA cydryepu cHcremu. Toma, ue
CTYJAEHTBT € HalucaJ JleceTHHa yueGHH NPOTPaMKH H 01 HAKOJKO 1o-rofieMu, 3Hae | —2e3nka aa nporpa-
MHpaHe H OCHOBHHTE Heina OT HH (opMaTHKAaTa e/(Ba JIH Iie MY M03BOJH Ja ofXxBaHe, och3Hae H NOUYBCTBA
CJIOKHOCTTa H MHOTOOGpa3HeTo Ha JefiHOCTHTE MO Ch3JABAHETO Ha Jajiel NporpaMed NpoAVKT, B3aHMHATa
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UM 06BBP3AHOCT, 3HAUYCHNETO HA Har/le]d CTPAHHYHH H JocajiHi onepanui (ocobGeHo cBBLP3anil ¢ NJIaHHpa-
HETO, TeCTBAHETO M JOKVMEeHTHpAHeTo), Heo6XOAHMOCTTa OT HENMpHATHH (GOpPMAJHH NPOUEAYPH.

4.3, Coavpxanne. [Ipu onpegenennsa B yueGuus njan xopapuym Kypewt no [IBI1O ne moxe na
6be HHIO APYTO OCBEH VBOJ B ocHOBHH BbrpocH Ha CTII. Kakro qnuu or 4.1. u crasa sicHo no-joay,
cTpeMeXbT Ha ABTOPHTE Ha yueGHATA Mporpama H Ha JEKTOpHTe e 1a JajaT HJes 332 OCHOBHHS KpPBT
npo6aemu Ha CTIT 1t chuleBpeMEeHHO Ja NoArOTBAT JOHAKBJAE CTYJACHTHTEe 3@ Objewara HM AeHHOCT KaTto
npousBojute.n Ha codryvep. JleKumunre 00xBawaT caeHATE TeMH:

Tewma 1. Comuocr na CTII. Konuenuus sa nporpames npoaykr (ITI1). ITporpamua npo-
miwdesocr. Tasw TemMa e yBoJHA W ueaTa it e Ja npejicTaBH OCHOBHHTE MOHATHHA, NPHHIHMH I
npo6iemu Ha CTIT. ChABbPKAHHETO it THYH OT 3aTJABHATA HA TeMHTe, BKJIouenH B Kypea. Cnelnai-
HO ce OMepTaBa crnenH(UKaTa Ha NPOrpaMHOTO NPOH3BOJCTBO CNPAMO TPAAH IHOHHOTO TPOMH ULICHO
1pOH3BOJICTBO.

Tewma 2. uanen unkniana [TI1. Mogean na K1, Llesira e 1a ce npejctasu npejcTyAeiTHTE
cHCTeMaTHUEH NMOAX0JA KBbM PasrieKAaHeTo Ha LeJHs Npollec Ha cbh3fasaHe o Hanoasysane Ha [1[1.
Caeapaiiku [5], KaacH gunpame MogeuTe 1o GopMa H no cpbpxkanie. Pasraexjar ce xapakrepuil
ocoBeHOoCTH H NpHMEpPH HA XPOHOJOTHYHH, GYHKIHOHAJAHH H MHOTOMepHH moJenu. HMascusina ce
AuHamMHKata Ha uancksanusra B KLl — BuJoBe, eBoJjouH s, npomMsHa, cnenqHGHUHPAHETO N pas-
npoctparenero M. TemaTta ce npeAcTaBsi HA /IBe HIBA HA CJOXHOCT: B Ha4aJ 01O KaTo yBoJ B JKIL,
eranuTe U JAeHHOCTHTE HA Mpoleca, a No-HaTaThK, clel no-noApo6GHO 3ano3HaBaHe, npejicraBaTa 3a
1SJOCTHHSL NMPOlec HA ch3jlaBaHe W H3N0J3yBaHe Ha codryep ce oGobmana upes esosionHoHHH (6]
n cnupagoru aui s Moaed [7]. IMoapoGro ce paaraesxaa apymepuuat mojen na ['suTonp [8], Karto ce
xapaKTepusupa BcAKa oT wectre (asu H cellemMTe yHKIHH.

Tewma 3. CoiuocT 0 peaiu3aiis Ha OCHOBHHTe JeHHOCTH B NPOrpaMHOTO 11POH3BOJCTBO,
llesita Ha TemMaTa € Jia NMpeicTaBH CHUIHOCTTA H OPTAHH3ANHATA HA JefIHOCTHTE — KaKTO 3a OT/e/na
paspaboTKa, Takd W B MpeAnpHsTHe 33 NPOH3BOJACTBO Ha codTyep.

3.1. ¥npapienHe na npoeKTH—CHLCTABAHE HA NPOGKTHO 3a/laHHe, NJaHHpane HA paspaBoTKara,
OpraHusaunf Ha KOJEeKTHBa, BPeMeBH OLEHKH M (aKTopH 3a eHTPOMHATA TPH peajH3anusAta Ha
NpoeKTHTE.

3.2. TexHosnOrHuHA CHLIMHOCT Ha JefHOCTHTe: MJaHHpaHe — MNpelAHasHaveHHe H CTPyKTypa
Ha o6uHTe H HA HAKOH KOHKPETHH NJaHoBe; pa3paboTBaHe — ChULHOCT H NOAXOJH 3a OPraHH3alH
Ha NpoeKTHpaHero (npeABapHTeHO H N0Apo6GHO, CPeACTBA H €3H IIH 33 O NHCAHHE HA NIPOEKTH , METO/H
34 NpOEKTHpPaHe) H Ha NPOrpaMHPaHeTo (CTPYKTYpPHO nporpaMiHpane, MOAYJAHOCT); H3NHTAHHA —
KJacH(pHKauul B 3aBHCHMOCT OT 1eJIHTe, ChAbPKAHHETO H H3BLPIUNTE A, HACTPoHBAHE H TECTBAHE
(0GeKTH, CTPATETrHH, METO IH H OPraHK3a 11 Ha NPOBEKAAHETO HM); N0 UILPKAHE H CBIIPOBOXKAaHe —
cnenudHKa, OPraHH3auHd H NOANOMATAIMH T'H HHCTPYMEHTAJHH CpeiCTBa.

Tema 4. MkoHoMmiKa Ha NporpaMHOTO MpoH3BOJACTBO. BH JoBe pa3xoAu B npom3BoACTBOTO,
HKOHOMHUECKH NnoKasaTe . Pasriexaar ce 3ajjaunte Ha aHa/Ji3a Ha HKOHOMHYECKHTe NOKasaTeIi
Il N0JX0/JH KbM H3CJe[BaHe H yNnpaBJeHHe HA Pa3Xo/jHTe, Bb3MOXKHHTE NPHHIHINH 34 1leHoo6pasy-
pane npu Il n 32 npeapapHTe/HO ouensiBaHe Ha pa3xoAuTe Ha NpoH3BojcTRoTo. [lpeicrass ce
HKOHOMHuUecKHAT MoJjles1 Ha Boewm [9] u peannsupanara na werosa ocnosa 8 MHHTEPITPOTPAMA
excneprha ciucrema PECYPC-EKCIIEPT.

Tewma 5. KauecrBo na IIII.

5.1. BuBexja ce nonsthero ,Kavectso™ Ha T[T, Gopmymipar ce H3HCKBAHHS KbM KauecTBEHHTE
XdpaKTepHCTHKH, MOJe/IH Ha KayeCTBOTO H OlleH iBaieto My. Paarjexaat ce ilepap XHuHHTE MOJEIH
(kato npumep — moAeasT Ha CHB[10]) u cvorBeTcTBYBamuTe HM MeTOAH 3a onenssane. Ilpeacraps
ce 1 KaacupHKanuouuusar merox [11].

5.2, Jledunupar ce 3ajjlauliTe HA YNpPaBJeHHe HA KAYeCTBOTO H MEXaHH3MBT Ha peaJii3HpaHeTo
my. Ofpbuia ce BHHMaHHe HA NMOJAXOAHTE KbM CTAaHJapTH3HPAHE HA KAayeCcTBOTO — 110 OTHOLICHHE
Ha TMPOAYKTa M mpoleca — HJOCTPHPaHH upes cTaHAapTH3auHonHHTe Mmetoln na ANSI/IEE
[12] u 1SO 9000—9004 [13].

5.3. Merpuxku. IlpeicTaBaT ce METPHKHTE KATO CPeACTBO 34 KOJHYECTBEHO H3Da3sipaHe HA
KauecTsent cBoilcrsa na III. JlaBat ce KiacHdHKauMH Ha MeTPHKHTE, H3HCKBAHHATA KBbM TAX I
HAuMHHTE 32 Jl0KasBaHe Ha BaJHJHOCTTA HM. Pasriexaar ce HAKOH HaH-yecTO UHTHPAHH B JHTEpa- .
Typata u M0KasajH NoJe3HOCTTa CH METPHKH — 34 YETHMOCT HA JIOKYMEHTAIH#, 34 CJOKHOCT Ha
nporpamu (Xoactex, MakKei6, Fonr—Ilmuj), komniekcna metpuka na Pexenbepr. Ilpeacrasar
ce il HAKOH JHHAMHYHH METPHKH H METPHKH 3a CJIOKHOCTTA Ha YNPaBJeHHETO H HH (O P Ma [HOHHH 5
NOTOK B MHOTOKOMMOHEHTHH CHCTEMH,

Tewma 6. PaspaGorsane na IIIl B Bbarapus. Manara ce ZefictByBamara HOpMAaTHBHA
ypeiba 3a paspaboreane n pasnpoctpanende Ha [l y nac — Hapepn6a 8 (JIKHTII, 1982), BJC
ECIIO (ctpykTypa, ChAbpKAHHE H 33ABJXKHTEJHOCT Ha CHIPOBOMKAALMTE H EKCMJIOATAIHOHHH
Aokymenti), Hapea6a 1 (KH, 1987). Ilpasu ce cpasnenne Ha neduuupanure B Tax I 1 npouecn
c Beue HayuasannuTte. [IpelcTaBaT ce HAKOH YYKAH H MEMAYHAPOAHH CTAHAAPTH, KATO Ce CPABH #BAT €
AeificTByBauTe v Hac. PasriexaaT ce i BBIPOCH, CBBLP3aHH ¢ NPABOTO Ha coGCTBEHOCT H 3amUTaTa
Ha codTyepa Kato HHTeJeKTyaJ/Ha coGCcTBenOoCT, KAKTO H ¢ (HPMEHATa OPraHH3auusa B coryepinoro
NPOH3BOJACTBO Y Hac,

15 ®u3uko-mareMaTHuecKo cn. KH. 3
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Tewma 7. Mapkeruur u codryep. JlednHupar ce OCHOBHHTe TIOHATHS, CBBP3aHH C MapKe-
THHT4 — OCHOBHA MapKEeTHHrOBa KOHIENUHH, CerMeHTHpaHe Ha Nasapa, MapKeTHHIOB KOMIJeKc,
No3H MHOHHpaHe Ha npoAyKt, nazapen YKL na III. IToxueprasa ce neoGxoAuMOCTTa OT NpHJIaTane
Ha MapKeTHHTOBH MeTOJIH B YCJOBHfTA Ha NMasapHa HKOHOMHKA c OTUYHTaHe Ha crnenudukara Ha
MapKeTHHra Ha codryep.

Tema 8. ApromaTH3amH$ HA cOPTYEPHOTO MPOHM3BOJACTEBO. Paariexnaa ce neolxo1iMoCTTa
OT ABTOMATH3A LM ATA HA COPTYEPHOTO MPOM3BOJACTBO H NPENOPBUHTENIHHTE CTHIKH 32 OCLIIETBBA-
Hero i1, KoMeHTHpAT ce ABaTa Hafi-uecTo M3NOJ3yBaHH NMOJAX0JAa — HA MHIAMBHAYAJHH cpejcTsa H
MOIIHH HHTerpHpanH cucremn. [IprBeKAaT ce npHMepH 3a peaJHO npuJarain cpelcrda. ChnocraBar
ce apTOMaTH3Hpamy cpejcTa, KiaacHguunpanu kato noanomaramu CTIL (CASE), epean sa CTII
(SEE) u HanoJsyBaHH B codryepHHTe (aGpHKH,

4.4. Vnpaxuenns. llenra Ha ynpaKHeHHATa € KOHKPETH3HpaHe H HJOCTPHPaHe C NIPHMEpH
Ha pasryexjaHnTe B Kypca BBIPOCH H H3BBPIIBAHE HA caMocTofATeNHa pafoTa no ch3japaHe Ha
yueGHH MPOeKTH. 3a ChiKajJeHHe TpeJABHAEHHAT B yueGHHA nJan xopapuymor 15 vaca (7 AByuacosn
ynpakHeHH s, TNPOBEXJAHH MNpe3 ceIMHIA@), MO3BOJABA peaiH3HPAHETO CAMO HA MJIOCTPATH BeH
MoJX0A, H TO CAMO MO HSKOH oT pasriexjaanure temH. Ilopagu rojemusa Gpoil cryjenTi B rpyna
(cpenno 30 AymH) H HEBBH3MOXKHOCTTA Jla C€ OCHTYPAT HOPMAJHH ycJioBHS 3a pafora ¢ KOMIIoTpH,
yIpaKHEeHH ATa ca NPeAH BCHYKO ceMuHapHH. TeMaTHYHO ynpasKHeHHATA ce TPYMHPAT N0 CJe/iisi
HAYHH:

I. HopmaTtHBRHO onpejeneHH JOKYMeHTH 3a paspaGorsane u peajusauus na IIIT v nac.
M36paH e HeoOGXOAHMHAT MHHHMYM TAKHBA JOKYMEHTH -— JIOTOBOP, TEXHHKO-HKOHOMHUYECKO 3d-
nanue (TH3) n sananne sa paspaborka (3P) Kato oCHOBHH H MHHIHAJIH3HPAUIH BCSAKA KOHKpeTHa
paspaGorka. PaarsexgaT ce npejnasHavyeHHero, CTPyKTypara, NMpouUeJypHTE Ha CBHCTABAHETO Ii
yTEbpKAaBaHeTo HM. EKCrnepHMeHTHpPaHH ca HAKOJKO BapHaHTA Ha Ta3H rpyna ynpamHEHHs —
C pasJMyHa cTeneH Ha NoJApoGHOCT H BBPXY PasJHuHH NpHMEpH.

11. ¥npaBjenHe Ha mpoeKTH. Pasriex/Ja ce MexaHH3IMbT Ha aJIMHHHCTPATHBHOTO ynpaBJe-
HHe Ha IIPOeKTH, BBH3MOXKHOCTHTE 3a ABTOMATH3HpaHe M M3HCKBAHMATA KBM peajHsHpamiTe TO
cpefcrea. IlpaBAr ce femoHCTpauuu H cTyjentHTe paGorar ¢ Takns I1T1

III. Mogenn na kauecrBoro. [Ipejcraes ce mojednT Ha CHB sa kawecrBoTo Ha codryep n
MeTOAHKATa 32 oleHABane no mojena. MiocTpupa ce fiepapXHuHaTa CTPYKTYpa B AbaGounua upes
nabpand (HaKTOpH.

IV. Merpuku. [Ipuaarar ce HIKOH OT pasrjexJaHHTe B Kypca MeTPHKH 3a H3c/eJBaHe Ha
TEKCTOBE Ha IpOrpamMu BBLPXYy OCO3PHMH KOHKPETHH INpPHMEpH.

¥npaxHeHHATa 3aBbPUIBAT ¢ KOHTpPoJHA pafora, BKJIOUBAIA BLMPOCH OT TeMaTHKaTa Ha

yIpaKHeHHATA H 3aJ]aul — BBPXY JaJeHH 1porpaMHi GpparmMenTH Ja ce npHJoKaT pasrieRIannTe
MeTPHKH,

5. Hssoau ot natpynanusa onut. [lpn yBesnuaBane Ha XopapuyMa Ha Kypca, Toil Gu clefBano ja
BKJIIOYH :bopma.unu MeTOJIH B PAHHHTE €TanH Ha )K]_L — HAanpHMep e3HIH 34 ONHCaHHe H cpelicTBa 34 pea-
JH3aNHA Ha DPOQKTH.HBJ'IO}KQHHETO cJaeBa Ja ce o60oraTH ¢ I0Beue NpHMEPH OT NPOH3BOJACTBOTO Ha CO(I)-
TYep B HalllaTa cTpaHa, ako ce HaMepH HayHH 3a JOCTHN A0 TaKapa ]‘IHliJOpMaI.lHH. 3a YNpa:KHeHHATa €
Haii-flo6pe ja ce jopMHpaT nporpaMii KoJeKTHsH oT 5—10 aywmn.Ha Besika TakaBa rpyna Ja ce Bb3Jjara
NpPOEKTHO 3ajflaHHe B 0603pHM obeM, Koero fa Gbjle NpoeKTHpPaHO, pa3paboTeHo H JOKYMEHTHpPaHO B paM-
KHTE HAa ceMecThpa H 3alHTEHO B Kpas Mmy. Ha ECIJCKTHBHOCTT& Ha npoBexJaHe Ha JIEKLIIHHTE H ynpaiHe-
HHATA OTPHIATEJHO Ceé OTPa3fBa JMMcara Ha Pa3MHOMHTEIHA TEXHHKA, KO ATO OH criecTH 1 AHKTYBAHETO
Ha CBALPKAHHETO HA HAKOH HOPMATHBHO-ONpeJeeHH JOKYMCHTH, CIpaBOYHA HH Q)D])Ma IIHA 38 METPHKHTE
U Ap. MHoroo6pasen H roJjisiM e GpoAT HA H3MOJ3YBAHHTE JHTEPATYPHHM H3TOUHH IIH, NOBEUETO OT KOHTO
He ca JIECHO JOCTBIIHH. Tosa oﬁyc.uanﬁ HGOGXO,ILHMOCI"T& or yqeﬁﬂo nomaraJio, Koero ja oTpasfipa cHCTe-
MAaTHYHO H NOJpoGHO BKJ/IOUEHH S B Kypca MaTepHa/. Bu morao ga Gbje oGMmiuc/eHa npoliefypa, No KOATO
®MH na noayuasa ot Bojemurte GHPMH — IPOH3BOJMTENH Ha codTyep y Hac, IPOTPaMHH NPOJYKTH,
KOHTO Jia Cé H3MoJA3yBaT 3a JAEMOHCTPaIlHH Npel CTYAEHTHTE, I{aK‘ro IIOKA3Ba CBETOBHATA MNMpaKTHKAa, TOBA
€ He CaMo HauyHH Ja ce AeMOHCTPHPA NOJe3HOCTTA Ha HAKOH NPenopwYBaHH OT TEO PeTHUH HTE H3C/JelBai H 5
noJAxoAH, HO H Jla ce OCBUIECTBH NpeJBAPHTEJNIHO 3aMO3HABAHE HAa CTYJAEHTHTE CBC CTHJIA H HACOYEHOCTTA
Ha OTHEJNHHTE (HPMH, B KOHTO Te GHXa MoCTBIHJH Ha pabora.
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UCTOPUSATA HA EJJMH EKCNEPUMEHT*

JI. II. Fenezem**

[Tpes 1987 r. B Hawero cnHcanHe ce NOABH NMPEBOJ HA JOKJAJa HA H3BECTHH A aMePHKAHCKH
matemaTHK Xacaep ¥ M TH H, H3HeceH Ha KoHrpec Ha MexKJIyHapoJHUS MaTeMaTHUYeCKH CBI03
(Pua.-mam. cnuc., 29 (1987), 43—48). B rasu pabora ce uuTHpa eJiHa CTATH 5, H3JI53J1a NPeJH NOBE e
OT TIOJIOBHH BeK, aBTOP Ha KOSTO e eJliH HHCMeKTOp No MatemMaTHka B mara Macauyserc— JI. I, b e-
Hes er, baaronapenne na nMwobesnocrraHa npod. YuTHH ce cHaGANXMe ¢ KomHe Ha TeKeTa, 1y 6JaHKYy-
BaH B MBYHO JOCTBNHO y Hac cnucanue. HapsBame ce, ue uHTaTeJHTe Il NMOCpemHAT ¢ HHTEpec
paskasa na Beneser u me ce yGeasT, ye,oT elHa CTPaHa, HAMA HHUO HOBO NOJ CJABHIETO H OCBEH
TOBA, ue 32 Jla nobefl pasyMmsT, ca Heo6X0ANMH ABJATH H nactoiidnBH ycHJ s, ocobeno B ofracrra
na obpazosannero, — bea. ped.

1. IMpes nposerra na 1929 r. nokoiinnar ®pauk /1. b o fi v T b H, IIasen HHCHEKTODP Ha YuHJn-

mara B Mraxka (Hio Hopk)u npejcefiates Ha TIaBHHA HHCNEKTOPAT, H3NPATH HA HAKOH CBOM NpPHATEJNH H
KOJIeTH CTATH S BBP Xy NpOrpaMaTa Ha JbpkaBHHTe yunanima. OcHoBHATA HJles B Hes Gewre, ue KbM yueG-
HATAa NpPOrpamMa MOCTOSHHO ce A0GAaBAT HOBH Hewa (npaBuja sa GesomacHOCT, 3APABHH HHCTPYKIHH,
HAYHHH 32 HKOHOMH S Ha (HHAHCOBH Pa3XoAH M JIp.), HO HHKO# He npejJjara Ja ce CbKPaTH Hemo OT Hed.
Ilpnsnser My csikam Gee: ,Ilokazxere MH Kak Ja H3XBBPJHM Heuo ot yyeGuus matepuanl” Tosa mu
HaNOMHH H3BECTHOTO cpaBHenHe Ha MakAHpio, ue nporpamaTta Ha HAYaJHOTO AMEPHKAHCKO yuMJHLLE e
Kato Tapana B KbiiaTta Ha cemeiicrso JIKoyHc — OTKaKTo ca ce HaHecJH B TasH Kbia npeau 50 roguuu
HEe Ca H3XBBPJAHJIH HEmo OT Hes.

Enun mecel; no-KbCcHO Hamuca X Ha BoiiH ThH NHCMO OT OCEM CTpaHHIH, B KOETO MY Kasax Koe crnopej

MeH O MOIJIO Jla ce mpeMaXHe oT Hawara JlefictByBama nporpama. llle uutupam iBa naparpada ot Hero:

Ha nupBO MficTo, CTPYBa MH Ce, e NPaXOCBAMe MHOTO BpeMe B HauaJHOTO YuHJHINE 3a Hella,
KOHTO Jenara TpaGBa Ja NMpecKowaT HMJH OTJOMKAT, NOKATO He MOYMYBCTBAT HYIKJAA Ja I'H M3yuat.
AKO MMalue HaupH, IAX /] TpeMaxHa apHTMETHKAaTa OT NbPBHTE WiecT Kiaaca. Bmecto ToBa misix
Jla OCTABA JlelaTta ja HIpast Ha ,MOKYNKH H MPOJaK6H" ¢ HMHTH paHH NapH, 3aMOTO KbJe Apyraje
OCBeH B MATasHHa Ha eJlHo eJHHaJeceTTONHIIHO JeTe My Ceé HaJjara Jia M3moJisyBa apHTMeTHKaTa?

UyscrByBam, ue e GescMHCJeHO Ja OTHeMaMe OceM TOJHHH OT OCHOBHOTO YuUHJHIE, 33 Ja
npesejleM Jenata npes oGHKHOBEHATAa MPOrpaMa No apHTMETHKA Ha Hauaanu#A Kypce. Kaxsa nymxiaa
HMa eJHO JeceTroJiHlIHO Jiete OT YMeHHeTo Ja fesiH MHOromnHgpenn uncaa? llsanara apuTmerHka Gn
MorJa ja Gnhje OTJIoXKeHa Jo ceiMaTta roJHHA B YUHJHINE H BCAKO HOPMAJHO JIeTe Ie A 0BJajee 34
JIBE TOJHHI.

# The Story of an Experiment. Journ. Nat. Educ. Ass., 24 (1935), 241-243, 301-303; 25 (1936),

7-8.

— bBea. ped.
#** L. P. Benezet (Manchester, New Hampshire). — Bea. ped.



