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NpepucnoBune

Llenb KHUrNn

3HaTh 11eJTb, K KOTOPOU MBI CTPEMUMCST — 3TO PaCCyANTEbHOCTD;
IOCTUTHYTh 3TOU 1IeJT — BEPHOCTH B3IJISIAA;

OCTAHOBUTHCST HA Hell — cuia;

TOITacTh gajee LeJIn — Iep30CTh.

I. JTokao

B nHdpopMmauroHHOM okeaHe NaBHO IosiBujca apxumnenar "[lporpaMmmupoBaHue”.
K nepBoMy omHOOMTHOMY OCTPOBKY, BBIHBIPHYBIIEMY W3 TYYWH, CTPEMUTEIHHO
HAYaJIU IIPUCTPAUBATLCS APYrue. 34ecCh €CTb U OOJIbIUUE HALEXKHbIE OCTPOBA, HA-
npuMep, onepalydoHHoi cucteMbl Unix, s3bika mporpammupoBaHus Pascal, 00b-
€KTHO-OPUEHTUPOBAaHHOUN MeTonoiorun. EcTh Mojofbie ¢ OypHOU BylKaHWYe-
CKOW JIeSITeNIbHOCThI0 W HeycToiunBoil mouBoil. EcTh Manble msiTauku terra
incognita. Hekotopnie ocTpoBa, ucyepnan ceds, pacnaiuch caMu, U O HUX 3a0bI-
. [Ipyrue, uMerone NpovyHyto OCHOBY, YKPEIWIMCh Haa0ro.

Ecnu Bbl nporpaMmucT-"KanuraH", oporpaMMucT-"0blBaablii MOPSK" WIU IO-
Ka MPOCTO IporpaMMUCT-"1OHra", To Kopabjb ¢ KOMIIACOM M Liejb IyTeLIeCcT-
BUA Yy Bac yxe ectb. UTOOHBI XOpOIIIO OpHEHTUPOBATHCS CPEIN OCTPOBOB 3TOTO
apxurmesiara, HYXHB ellle KapTa W Xopomwii jomMmaH. Kawra, kKortopyio Bu
JepXUTe B pyKax, — MUMEeHHO To, uTo Bam Heobxoaumo. OHa maer Bam Bo3-
MOXHOCTB TIPOJNIOKUTh W B JAJbHEHIIEM YTOYHSITH KypcC IBIXKEHWSI. Masiki,
yCTaHOBJIIEHHBIE 119 Bac, mo3ponsT Bam He 3a0ayanuThes B TyMaHe W oOHapy-
>KUTh HOBBIE OCTPOBA.

IMpu ee HamMcaHWM aBTOP CTABWII TIepel co0O IBe TEITH.

O IlosHakomuTh Bac ¢ coBpeMeHHBIM COCTOSIHMEM PA3BUTHUSI OCHOBHBIX OOJac-
Tett mporpamMmupoBaHns. C TOMOIIBIO 3TONH KHUTH BBl y3HaeTe WM MOITON-
HUTE CBOW 3HAHWS O METONOJIOTHSIX, TEXHOJOTHSX, SI3BIKAX M CHCTeMaX Mpo-
rpaMMMPOBAHM, AIMAPaTHON U OMNepalMOHHON MmIaTdopMmax, KaKk XOpOIlo
ceOd 3apeKOMEHIOBABIINX W YCTOSIBITNXCS, TaK W HOBEHIITHX.

O TIIpentoxuts Bam cucremMaTn3annio W KiaccUpUKaINIO 3THX 00TacTei.

B cooTBeTcTBUM € 3aMBICIOM B KHUI€ H3/JaraeTcs MHOIO (akToB M KOHUEIIIMI,
SBJISIONINXCS BechbMa pasHopoaHBIMU. Ee comepskaHue CIIOXWMIOCH B pe3yiIbTare
aHanM3a OOJbILIOrO KOJIMYECTBA HAYYHBIX U HAYYHO-MOMYJSAPHBIX MCTOYHUKOB U
¢ yueToM TpodecCHOHATHFHOTO OTBITA aBTOpa.
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an/I CO3JIaHUU 3TOW KHUTU dBTOD CJIEAOBAJI CICAYIOIINUM MTPUHIOUITIAM.

O B3auMocCBsA3aHHbIH, CHCTEMHbIH MOAX04 K NporpamMMupoBanmio. 2Ky3HEHHBII
LIMKJI IPOrpaMMbl IIPAKTUYECKU B KaKIblii MOMEHT BPEMEHU MMEET OTHOLIE-
HUE K HEKOTOPOMY TEXHOJIOTUYECKOMY MPOIECCY, HEKOTOPOMY SI3BIKY M HeE-
KOTOPOMY MHCTPYMEHTY CUCTeMBbI TporpaMMupoBaHus. [ToaToMy HaM HeoO-
XOJJMMO HE TOJIbKO 3HAHUE KaXJOI0 M3 3TUX HaIpaBJe€HUii, HO U IOHUMaHUE
TECHEMIIMX BHYTPEHHUX U BHEIIHUX CBSI3EH U 3aBUCUMOCTEH MEXIy HUMM.
A ompenensdiolyio pojib B BbIOOpPE SI3bIKOB U CUCTeM (M, BO MHOIOM, TE€XHO-
JIOTUT) UTPaeT METOAOJOTUSI TTPOTPAMMUPOBAHHSL.

O MH3noxeHde NMPOrpaMMHPOBAHUSA B 0000IMIEHHOM H CHCTEMATH3NPOBAHHOM BHJIE.
C onHOIi CTOpPOHBI, 31eCch Mbl OyaeM M30erarb M3JIMIIHErO TeOPETU3UPOBa-
Hust. C Apyroil CTOpOHbI, Mbl HE CTAHEM yIIyOISThbCS B TEXHUMYECKUE AETANHU,
KOTOphIE JIy4llle M3y4aTh C TMOMOIIBI CHEIUATU3UPOBAHHON MPOrpaMMHON
mokymeHTanuu. T'oBopst Tipolie, B OONBIIMHCTBE ciaydyaeB Bwl He Hailimerte
3Mech YTBEPXKICHUI THUTA "MepeMecTUTe yKaszaTedb Ha WKOHKY W INEJTKHUTE
KHOIKOM MbILLIN".

JlaBaiiTe ImpeacTaBUM MHOXECTBO 3HAHUIM B HEKOTOPOH MpeaMETHOM 00JiacTu B
Buzae aepea. CTBOJ jepeBa OJUIIETBOPsIET "MPaKTUUYECKU BeUHble" 3HaHUS (MX
HEMHOTO), BETBU — "MOJTOBPEMEHHBIE", a JTUCTbI — "MUMOJIeTHbIE" (UX TTO/NaB-
Jisiolee OONbIIMHCTBO). [Jis mpeaMeTHol obiacTu MpOorpaMMUPOBAHUS 3TU TPU
IPYILIbI 3HAHUM BbIISAAAT TaK:

a (byHﬂaMeHTEUleble 3HAaHuA, MATEMATHYECKME OCHOBbL IIPOrpaMMHPOBAHMA
(TaKI/IC 3HAHUST OOBIYHO OCTAIOTCS AKTYAJIBHBIMU KaK MUHHUMYM Ha IPOTSIKE-
HUU YEJIOBEUECKOU )KI/ISHI/I);

O 3HaHue METOAOJOrUi MPOrpaMMUPOBAHUS, TPYII SI3bIKOB, KJIACCOB CUCTEM U
TEXHOJIOTUI, TUIIOB apXUTEKTYPHbIX W OMNEPALUMOHHBIX I1aTopMm (Bpems yc-
TapeBaHUs TaKuxX 3HaHWI okojo 10—15 ner);

O 3HaAUWe TEXHUYCCKUX OCOOCHHOCTEH KOHKPETHON ammapaTypsl WM KOHKpPEeT-
HBIX TIPOTPAMMHBIX cpelcTB (ycTapeBaHWe OKONO 3 JieT).

OcHOBHOE BHUMAaHKME B DTOIl KHUIE YAeseTcs BTOPOI rpyIile 3HAaHWH — "30I10-
Toll cepenuHe”. MHoroa, B BUAE UCKIIIOUEHUs], Mbl AaauM BaMm BO3MOXHOCTB SIB-
HO TIONIO00BAThCSl KPAacUBBIM (HO, B OOJBIIMHCTBE CJIy4yaeB, HEIOJTOBEYHBIM)
"TcTRKOM".

OTIMETUM, 4YTO U3-3a HEBO3MOXHOCTU "00bITb HeoObdTHOE", JaHHAas KHUIa BO
MHOTMX MeCTaX MMeeT KpaTKuil (PHUUKIONEeIUYEeCKUii) xapakTep. DTa ocobeH-
HOCTb KOMIIEHCUPYETCSI OOMIMEM CChUIOK HA AOMOJHUTENbHYIO JUTEPATYPY MU
CTpaHWIILI B ceT MHTepHeT. DTH CCHIIKM TO3BOIAT Bam caMocToATe bHO BHI-
PacTUTh MHOTOUMCIIEHHBIE "TUCThSI" Ha yXXe M3BecTHBIX Bam "BeTBsix".
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[na Koro npegHa3HaveHa 3Ta KHura

M3 Bcex cBsI3eil, BOSHUKAIOIINX MEXIY JTIOIBMH, CAMOU HEITOCTOSTHHOM,
camoli 3alyTaHHOMU U U3MEHUYMUBOM SIBJISIETCS CBSA3b

MEX/Y IUCATENAEM U YUTATEIEM.

A. lepmcoepu

Kuura Oyger mosiesHa BceM TeM, KTO 3aHMMAETCS WM COOMPAETCHA 3aHUMATHCS
Pa3paboTKoM MPOrpaMMHOTO obecTcueHNs.

O IlpodeccuoHanbl, yxe HMMelolMe OOJbIION OMBIT Pa3pabOTKU IPOrpaMmM,
MOTYT WCIONB30BaTh MaHHYI0 KHUTY IJIS CHUCTEMATW3allii CBOWX 3HAHWIA,
a TakXKe B Ka4eCTBe CIIPAaBOYHMKA IO OCHOBHBIM pasiejaM IpOorpaMMUpO-
BaHmst. KHHWTAa TMTOMOXET MOMONHUTH MWW YTOYHUTH WMEIOIHecsT y HUX
JaHHbIE, & TaKXe MOJYYUTb CChUIKM Ha MOAPOOHBIE MCTOUHUMKM MHGOP-
Maluu.

O MeHemkepbl MNPOEKTOB MOTYT MCIOAb30BaTh HHGOPMALIMIO O MPOLEcCce
VIIpaBIeHUS pa3paboTKOM MPOTpaMMHOTO 0OecTICUCHHS.

O HauuHatoliyMe NporpaMMUCTbl MOIYT MOJYYUTb U3 KHUIU IpelCTaBieHue
00 OCHOBHBIX 00JaCTSIX MNpodeccUuoOHATbHOrO TPOTrpaMMUPOBAHUS, CBSI-
3aHHBIX ¢ Pa3paboTKOi IporpamMMm. DTa KHHUIAa MOXET SBIATbCS I HUX
CTapTOBOW TIOIIAAKOM, "MEYKON", OT KOTOPO MOXHO U HYXKHO NBUTATHCS
Jajiplie, Mmepexols K KHUIAaM II0 KOHKPETHbIM SI3bIKaM M CHCTeMaM, a
TaKXe K TTOCTOSHHOMY W CHCTEMAaTHYECKOMY TTPAKTHIECKOMY TTPOTpaMMU-
POBAHUIO.

O CryaeHTH MOTYT WCTONB30BaTh OTACTBHEBIC TTABBI KHUTH B Ka4ecTBe yIeOHO-
ro nocobusi. OcobeHHO mone3Ha KHUra OyaeT CTyAeHTaM, oOy4aroLIMMCS I10
crienmaigbHocTaM 220400 "TIporpammHoe obecrniedeHre BBIYUCTNUTEIbHON
TEXHUKW U aBTOMAaTU3upoBaHHbIX cuctem", 351400 "TlpuknamHas uHdbopma-
THKa 1o obaactam”, 351500 "MaTtemaTuyeckoe obecrneyeHue U agMUHUCTPU-
poBaHKE UH(POPMAITMOHHBIX cucTeM"” W OJU3KNM K HUM.

O IlpenosaBareiyd MOIYT MCIOJb30BaTh KHUTY B LIEIOM U OTIAEIAbHLIE €€ IJIABbI
B KayeCcTBE OCHOBBI /ISl TIOCTPOCHUSI PA3BEPHYTHIX JICKIIMOHHBIX KYpPCOB IO
3TOI TeMaTuke.

Opral-msau,m KHUTH

To, uTO 51 MOHSLI, MPEKPACHO, U3 TOrO s 3aKJII0YAl0,
YTO OCTaJIbHOE, Yero sT He TIOHSIT, TOXe TTPeKpacHo.

Cokxpam (no noeody nesacnocmei y Iepakauma)

Knwura cocrout m3 BochMU IaB. [lepBas m BochbMas — cTapToBast W 3aKITIOUH-
TeJbHAI — IPEACTABIAIOT IPAKTUYECKUE 3HAHMUS M peKoMeHAaluuud B ob1acTu
TpohecCHOHATFHOTO MTporpaMMupoBaHus. [TaBbl co BTOPOIT MO CEMBMYI0 — 3TO
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BHYTPEHHHUE TJIaBbl, ITOCBSAILICHHEBIC BAKHEUIIUM HarpaBJICHUAM Hpod)eccuo—
HaJIBHOT'O IMMporpaMMHUpOBaHUSI.

MpodpeccuoHanbHble paMKu

MnaBa 1. lNpodpeccuoHanbHoe nporpaMmmMmmpoBaHne

B sroii rinase paccMarpuBalOTCA BOIIPOCHL, HaJd KOTOPbIMU pAHO MM IIO3IHO 34d-
OYMBIBAIOTCA BCE IIPOIrPaMMMUCTDI.

O KakoBbl GYHKIMHK, Y€PThl U OCOOEHHOCTH MBIIUIEHUSI MPOGhECCUOHANbHBIX
porpaMMucToB?

O UYro AOMKHBI 3HATH U YMETh MpodeccuoOHANbHbIE MTPOrPAMMUCTHI?
O CymecTBYIOT JJU CTAHAAPTHI IJIT OOYIeHUS TTPOTPaMMUPOBAHIIO?

O Yewm gpusgeTcsd MTPOTPpaMMUPOBAHWE: NCKYCCTBOM, HAyKOW, peMeciioM W
TeXHOJIoThE?

O TIloyemy MHOTHE TIpOTpAaMMHBIE TIPOCKTHI BBITIONHSIOTCA C OTCTaBaHWEM OT
rpacduKa, ¢ TIpeBBIIEHWEM CMETHl PACXOMOB, MPU STOM KAadecTBO TIPOAYKTA
He yCTpanBaeT MoTb30BaTess?

3agepirariast yacTh TJIABBI TMOCBSIIEHA OCHOBHBIM TTOHSTUSIM W OTPEHeICHUSIM
3 obyacT TMpodeccnoHATEHOTO TPOTPaMMUPOBAHNS.

FnaBa 8. DneMeHTbl MEHeAXKMeEHTa
1 coumanbHble Bonpochbl MHOpMaTUKN

Paznmensr rmaBel oObeAWHEHBI MOHATHEM 'dejioBeduecKuii dakrop”. Dra miasa B
ONVMHAKOBOI CTEIeH!U IIoJIe3Ha W TIPOrpaMMUCTaM, XKEJAIOIIUM YCTPOMTHCS Ha
paboTy, M PYKOBOMUTEISIM IIPOEKTOB, KOTOPhIC MPUHUMAIOT MX Ha padory. Mol
pPaccMOTPUM YPOBHM Kapbepbl, BOIPOCHI ILIAHUPOBAHUSI KAPbEePbl U IPUMEPbI
COCTABJIEHUSI HEKOTOPBhIX BAXHBIX JOKYMEHTOB. Jlajiee Mbl IEpPeuucIUM OCHOB-
HbI€ [IPAKTUYECKUE BOIPOCHI [JIABbI.

O Kak ciaenatbh Kapbepy B obnactu MHGopMaLuoHHBIX cucteM? B yeM ocobeH-
HOCTU HALMOHAJIBHOM Kapbephl?

O Kakumu JoJXKHBI OBITh IEPBBIE LIArM B Ioucke padorei? Kak mpaBuibHO
cocTaBuTh pesioMe? Kak mpoBoautcsa cobecemoBaHUe M KaK K HEMY IO.I-
TOTOBUTHCS?

O IloyeMy HEKOTOpBIE IMPOrPAMMUCTBI HA MOPSAOK MoJie3Hee APYrux?

O Yro Takoe onuMiMagHoe (COpeBHOBaTeIbHOE) mporpammuponaHue? Kakas ot
HEro I10J1b3a U CBI3aHO JIM OHO C PeaibHbIM IIPOrpaMMUpOBaHeM?

O KakoBbl 3TMYECKME NPOOJEMBI, BO3ZHUKAIOLIME MPU pa3paboOTKe MNpOorpamm-
Horo obecrnevyeHusa? Kak Mx MOXHO peliarb ¢ 3TUYECKON UM TeXHUYECKOH TO-
YyeK 3peHus1?
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OcCHOBHble HanpasnieHnda

npocbeccvaaanoro nporpammMmumpoBaHunsa

TTpexne yeM O3HAaKOMUTH BaC C KpaTKMM M3JIOXKEHUEeM OCHOBHBIX BOIPOCOB, 3a-
TPOHYTBIX B TJaBax 2—7, ONpeneInuM IaBHble HarpaBieHusi. OCHOBHBIE 00JacTy B
MpochecCUOHATLHOM TIPOTPaMMUPOBAHWU TIPEACTABUM TPEMST B3aWMOCBSI3AHHBIMU

rpynnamu. Kaxzaas rpynna — 310 oObeJMHEHUE JIBYX ITOCTATOYHO OJIM3KUX Ha-
MpPaBJICHUM.

Hanpasnsiowas rpynna

DTO Ipylma coOep:XUT IBa HAIpaBAeHMS, ¢ KOTOPBIMU CJENyeT OINpeaeauThcs
nepen HayajioM paboThl ¢ MPOrpaMMHBIM MPOEKTOM. BbIOpaHHbIe METOAbI U MOMI-
XOZIbl ONPENEISAT OCHOBHYIO MIEOJOTUIO U IPUHLMIIBL IPOEKTa.

FnaBa 2. MeTogonorun nporpaMMnpoBaHus

B oroii rnaBe pacckasbiBaeTcsi 00 OCHOBHBIX METOMOJIOIMSIX MPOrpaMMUpOBa-
HUS — COBOKYITHOCTH METOIOB, NPUMEHSIEMBIX B XXM3HCHHOM LMKJIE IPOrpam-
MHOTO obecrniedeHUs] 1 O0BeAMHEHHBIX o0mMM ¢unocopckuM ToaxogoM. OcHOB-
HbI€ BOIIPOCHI [J1aBbl COOPMYJIUPYEM CASAYIOLIUM 00pa3oM.

O 3aueM HyXHbI OIpeIeasole METOAOJOMMU B IPOrpaMMUPOBAHUU?

O B uewm 3akmovaeTcs MOAAEPKKA METOIOJIOTUY METOIAMU Y KOHIETTIUSIMUI?
O KakoBBI BEIUUCIUTETBHEIE MOJETA METONOIOTI?
a

Ha xaxkoit xj1acc mpakTUYecKHWX 3amavy OpMEeHTHPOBAaHA KaxXmas M3 METOIO-
Joruii?

O KakoBa sI3pIKOBasT TTOIIEPKKA METOMOIOT I ?

O KakoBo mpoucxoxXacHNe METOIOTOTHI?

MnaBa 3. TexHONOrMM NnporpaMmMnpoBaHus
TMpounTtaB 3Ty I1aBy, BBl MOJYYNTE OTBETHI HA BOIIPOCH, MMPUBEICHHBIC HITKE.

O Yro Takoe XWU3HEHHBIN UK TIporpaMM W KaKOBbI OCHOBHbLIC TEXHOJIOTMYEC-
CKHE IIOAXOIbI K €I'0 BEICHUIO?

O Yro Takoe KiacCUYECKNE N CTaAaHOAPTHBIC TEXHOJIOTUYCCKNEC HpOHCCCBI?

O Kak ¢popMupPYIOTCS TEXHOJOTHMYECKNE CTAINN W B YeM 3aKJTIOYACTCS TTOPSIOK
HUX OPOXOXKIeHU?

O UYro npenctapiasiOT cOOOU TEXHOJOTUM KOJJIEKTUBHOU pa3paboTKU Mpo-
rpamm?

O Kak 100uThcsl cO3AaHMS KAUY€CTBEHHOIO IIPOrpaMMHOI0 obecredyeHus1?
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MHcTpymeHTanbHasa rpynna

DTa rpynna coaep:KuT ABA UHCTPYMEHTAIbHBIX HAIPABIEHM: A3BIKOBYIO U CUC-
TEMHYIO IIOAAEPXKKY IMPOeKTa.

FnaBa 4. A3blKn nporpaMMupoBaHmna

MBI paccMOTPUM SA3BIKW, YYACTBYIOIINE B CO3MAHWW TIPOTPAMMBI, TMOIIEPKH-
BafoIIe OCHOBHBIE TEXHOJIOTMYECKUE TPOIIecChl. ISt TBYX OCHOBHBIX SI3BIKOBBIX
IPYIN — $3bIKOB MOJAEIMPOBAHMA U SI3bIKOB IIPOrPaMMMPOBAHMS BBICOKOIO
YPOBHSI — MOXHO BbUIEJIMTb YEPThl, O KOTOPHIX TAKXKE IONAET peub B ITOM IaBe.

SA3bIK obamaet xapaKTepucTuKaMu.
A3BIK comepXNUT abCTpaKIINNI.
SBIK moaIepXKUBAET METOAOJOTUIO MPOrPaAMMUPOBAHMSI.

SIBIK IPUHALIEXUT K CEMENCTBY S3bIKOB.

aaaaayq

SIBIK MOXeT OBITH CITEITNATN3NPOBAHHEIM TSI HEKOTOPO# TIpeIMETHOI 00TacTh.
3aBeprraeTcs TiaBa KpaTKUM oOcykaeHHeM ¢GOPMaTbHBIX W €CTeCTBEHHBIX
SI3BIKOB.

MnaBa 5. Cucrembl nporpaMmnpoBaHms

B oT0li rmaBe Mbl MOAPOOHO MOTOBOPUM O HECKOJBKUX IPYINAX MHCTPYMEHTOB,
KOTOPbIE OTHOCSITCS K CHUCTEMAaM IIPOrpaMMUPOBAHUS, 4 UMEHHO:

O HUHCTPYMEHTApUH MOAAEPXKKU TEXHOJOTHUYECKUX IpOoleccoB. Mbl BBLASIUM
UHCTPYMEHThI, OPUEHTHUPOBAHHBIE U MPUMEHsIEMbIE TOJbKO B OIHOM IIPO-
Lecce, U yHUBepcaabHble (HE3aBUCHMBIE OT IPOLECCa) MHCTPYMEHTHI;

O wuHCTPYMEHTAIbHbIE CUCTEMBl (MHCTPYMEHTAIbHBIE CPEdbl IPOrpaMMUPOBA-
HMS, CpPEICTBA aBTOMATM3allMM Pa3paboTKU IMpPOrpaMM, HMHTEIrPUPOBAHHBIE
cpelbl U Peno3uTOPUU IIPOEKTA);

O uHCTPYMEHTApUil NOAAEPXKKH KOJUIEKTUBHON Pa3paboOTKu.

I'maBa Taxke BKIIOYAET 0030p CUCTEM IMOMIIEPXKKU €CTeCTBEHHO-3bIKOBOIO MH-
Tepdeiica.

basucHas rpynna

OTa rpynna BKJIIOYAeT JBa HallpaBJeHUsl, MNPEICTaBISIOUIMX CO00il OCHOBHbIE
T1atopMbl, Ha KOTOPBIX O6a3upyeTcs MpOrpaMMHBINA TTPOEKT.

FnaBa 6. ApxuTekTypHasa nnarcpopma

Beca ora rmaBa mocBsdlleHa KOMIIBIOTEPHBIM apXUTeKTypam. PaccmaTpupaioTcs
TPY OCHOBHEBIC TPYITITHI BOTIPOCOB.

O OHoBHBIE APXUTEKTYypbl HAabOpa KOMaHA — KJIacCUYECKHEe, COBPEMEHHBbIE U
HecTaHAApTHEIE.
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O Oranmszanus BBYUCIUTEIBHON CUCTEMBI — TIpolleccop, TamsITh, IIIMHA,
(yHKLMOHATBHOE OIMCAHUE.

O [IlpannenbHble W pacnpelefieHHble apXuTeKTypbl. B ToM uucie cetu DBM,
KAaK YACTHBIA Cly4yail pacnpeacjeHHON apXUTEKTYPHhI.

MnaBa 7. OnepauunoHHas nnatcgopma

I/ISY‘-IGHI/IG MEXaHU3Ma U CTPYKTYPBI OTIEPAIMOHHBIX CUCTEM HEeoOXomnMo TI0 clie-
OYIOUIUM TTPpUYNHAaM:

O ocHOBHBIE WIeW, KOHIETIINA W aJTOPUTMEI, JIEKAIINe B OCHOBE OTIepaIlioH-
HBIX CHCTEM, NMPUMEHWMBI KO MHOTHUM JIPYTUM OOJAcTIM TIPOTPAMMHUPOBA-
HUSI, 1 0COOCHHO K CUCTEMHOMY TIPOTPaMMUPOBAHIIO;

O omnepanroHHasT cUcTeMa — OONbIIast W OYeHDb CIIOXHAS TTporpamMma, Ha TIpH-
Mepe KOTOpoit MOXHO WM3y4YaTh BOIIPOCHI CO3MAHWS CIOXKHBIX TPOTrPaMMHBIX
TIPONYKTOB;

O Takue TOMYISpPHBIE TIPOTPAaMMHBIE TTPOAYKTHI, KaK CHCTEMBI YITpaBIeHUs Oa-
3aMU JaHHBIX, MOTYT paccMaTpuBaThcsl KaK HANCTPOUKM HaI ONMepallioOHHBI-
MW CUCTEMaMM.

Kaxxmag n3 mras 2—7 HauWHAETCd TpeMs pasfefiaMy, JAIIUMU MoapodHoe BBe-
JeHUE B U3y4aeMyI0 00JTacThb:

O ocHOBHBIE TIOHATHAS W OMPEICICHNST;

O ucTopusl U BBOJIOLIMS;

O kinaccuduKaluu.

3aBepIraT KakAyio W3 3TUX TIaB YeThIpe pasieia, MOABOAAIINX UTOTH PacCMOT-
PEHHOMY MaTepuay:

O BBIBOIBI U PEKOMEHIAIINN;

O 1pobieMbl U TTePCTIEKTHBEI PA3BUTHS;

O peKOMeHIALUKU 110 JIMTepaType;

a BOIIPOCHI U 3aJaHuAd.

JNutepatypa
Yrernue cnenano JoH-Kuxora peiiapem, a Bepa B TTpoUnTaHHOE
clenana ero CyMaclueanuM.
Locopdxwc beprapo Illoy

KHura comepXuT CIUCOK JIATEPATypbl, OXBAaThIBAIOILIUIA OCHOBHbIE PabOThHl B UC-
clelyeMbIX OOJMaCTsIX, U3JAHHbIE B Hallel cTpaHe u 3a pybexom. HecMmorps Ha
TO, YTO MBI CTPEMHMCSI BKJIIOUMTH B KHUTY CaMYI0 aKTyaJbHYI0 WH(OPMAINIO,
paHO WJIN TTO3THO OHA ycrapeBaeT. DPGheKTUBHO OOPOTHCS C 3TUM MOXHO TOJBKO
¢ romonisio MHTepHeTa. Eciu BeI enie He 3HaeTe Kak, To KHUTA HAydyuT Bac me-
TomaM TIpodeCcCUOHAIBHOTO TTONCKA.
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PekomeHpauun
Nno NopAAKy UTeHud rnas

Tpupona momo6GHa KeHIIWHe, KOTOPas... TIOKa3bIBast

MU3-T0/ CBOMX HAPsIOB TO ONHY YaCTb CBOEIO TeJa, TO APYIYIO,
M0JAeT CBOMM HACTOMYMBBIM MOKJIOHHUKAM

HEKOTOPYIO HafeXIy Y3HaTh ee KOTIa-HUOyIb BCIO.

Henu Jludpo
Mpur npepjraracM Tpu OCHOBHbBIX BapUaHTaA MMPOYTCHUS 5TOW KHUTH.

O C nocaenoBaTeIbHBIM oOpalieHneM. DTOT cocod KIacCHIecKuii, Korjaa Ia-
BBl UMTAIOT B IMOPSAKE MUX paACHONOXEHHS. DTOT BAapHaHT IIpeijiaraercsl B
[EPBYI0 OYEPEAb HAYMHAIOLIUM IPOrPAMMUCTAM.

O C napamwienbHbiM obpauieHueM. PekoMmeHayeTcs XenaolyM CUCTEMATU3M-
poBarb cBou 3HaHUs. OH TpeOyeT MapaielbHOro YTeHMS HEeCKOJbKUX IJIaB,
IMOCKOJIbKY HEKOTOpPblE M3YyyaeMble B KHUIE BOIPOCHI 00pasyloT TPOHCTBEH-
HYIO B3aWMOCBSI3b, KOTOPYIO HAlO OTCICKWBATh. TaK, B TPEThe TyIaBe MOXKET
M3y1aratbes HEKOTOPHBIN TEXHONOTUYECKUN TMpollece, B YeTBEPTOM — SI3BIKU, a
B IISITOMl — CUCTEMbI, €0 MOAIePKUBAIOILILE.

O C npousBoJbHBIM obpaleHneM. TpeTuii crmocod — obpallleHHe K TiaBam
[0 Mepe HeoOXOAMMOCTH MJIM MHTepeca YuTaTesss K U3JOXEHHbIM BOIPO-
caM. ONBITHbIE MPOTPAMMUCTBI MOIYT MCIOJIb30BAaTh KHUIY KAaK CIpaBOY-
HUK, TpocMaTpuBas Mmarepuag Mo UHTEPecYIIUM WX METOAOJOTUSIM W
TeXHOJIOTUSIM, SI3bIKaM W cHUcTeMaM, alfapaTHOW W omepalluoHHON TiaT-
¢dopmam.

an/IHﬂTbIe B KHUre o6o3HaveHms

Vike cam 3Hak Taparpacda BEITISAAT KaK Opyare TTBITKH.

Excu Jley

I[JTH oberyeHus pa6OTBI C TEKCTOM B KHHUTE HCIOJB3YIOTCA CICAYIOIIHNE Corja-
HICHUA:

O «konbl mporpaMM U (pparMeHTHl JTOKYMEHTOB BbIEIEHBI CIelUalbHBIM HIPUd-
TOM (Courier);

O ©0a3oBbic MOHSITUS U OIIPCIACIICHUA BBIACJICHBI KYpcueom TIpU WX TICPBOM I10-
ABJICHUHN B TEKCTE,

0 3aMeyaHUs K OCHOBHOMY TE€KCTY BbLIEIEHbI pyGreHbiM LWpUdTom;

O a8 cchUIOK B TEKCTE Ha JIUTepaTypy Ha OYMaXHOM HOCHUTENe UCIOIb3YIOTCS
KBagpaTrHbele cKoOku (Hampumep, [JlaBpos 2001]). Coucku auTepaTypbl Ipu-
BOISATCS B KOHLE KaXIOH IJIaBbl;
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O cceutky Ha pecypehl MHTEpHETA (ampeca caiiToB) MaroTcsd HETTOCPEICTBEHHO B
TEKCTe KHUIH;

O B KHUIe OPUMEHSIETCA CUCTeMa HyMepaluu, JOCTUTalolasa YeThIPeX YpOBHE
BJIIOKEHHOCTH:

e HOMepa INTaB COCTOAT M3 OMHON MMpPHI, CChIIKA Ha TIIABy TTPOM3BOINTCS,
HanmpuMmep, Tak: et. I,

e HOMeEpa pasfeioB COCTOAT M3 IBYX, TPeX M YeThbipeX Lu¢p, CCbUIKU HA
pasimeabl  OCYLUECTBISIOTCSI, Hampumep, Tak: pazd. 1.2, pazd. 1.2.3,
pazo. 1.2.3.4,

O HasBaHUS S3BIKOB M CUCTEM MPOIPaMMUPOBAHUSI, OMEPALIMOHHBIX CUCTEM W
T. II. OyAyT IPUBOIMTBCA HA PYCCKOM SI3bIKE, €C/1U OHM co3iaHbl B Poccuu
(CCCP), u Ha aHrnuiickoM, eciu 3a npegenamu Poccuu (CCCP), Hanpumep
PE®AIJI u Java;

O misg OOABIIMHCTBA MOHSATUN Ha PYCCKOM A3LIKE TIPHW MX TICPBOM TTOABJICHUN
6YI[€T IPUBCICH AHTJIOS3bIYHBIA AHAJIOT.

BbnarogapHocTH

BrarogapHocTb — 3TO TsLKKOE Opemst, aexalliee
Ha Hallell HeCOBePIIEHHOW mpupose.

D. Yecmepghuno

Xouy MCIMOJHUTD MPUSITHBIM TOJAT W BBIPA3UTh OJaroJapHOCTb BCeM TeM, KTO MO-
Mor B paboTe Hal AaHHOI KHUIOM. B mepBylo ouepenb, 3TO CTyAeHThl MaTeMaTH-
Ko-mexaHuueckoro ¢akyinprera CII6IY, KOTOpble SBISUIMCH TEPIEIUBBIMU CIy-
ATeJISIMKU Pa3TUYHbIX KYPCOB MOUWX JIEKIIMI W yAydIIajdu UX CBOUMU BOTIpPOCaAMU
1 3aMEYaHUSIMU.

ITnomorBOpHBIE mINTENbHEIE muckKyccum ¢ enmcom YepHomBaHOBBIM, Po-
maHoMm IllamomHukom, Muxaunom Boiitenko, Anexkceem [yXxHSIKOBBIM U
Amutpuem IleTpoBbIM MOJOXUTENbHO IMOBAUSJIM HA COAECPXKAHUE KHUIU.
Hvutpuii IleTpoB Takke oKasayj 3HAYUTEIBHYIO MOMOIIh B COBEPIIEHCTBOBA-
HUU TJIaBH 2.

I'nyOokyio npusHareabHOCTb Xouy BbipasuTh Mropio HekpecTtbsiHOBY 3a MHOro-
YUCJIEHHbIE OOCYXIEHUS JAHHON KHUIM, HACTOMYMBBIE KPUTUYECKHE 3aMedaHMs
U NpeiIoXKEeHMs, CYLIECTBEHHYIO MOMIEPXKKY M IpyxKeckoe ydyactue. S Omaroga-
peH cBouM kosgeraMm — IOputo KOnuny, Banepuio Yimakoy, Onery Cyxomonb-
ckomy, Exarepune IlapmoBoit u AnuHe XoluyeBOW — 3a TO, YTO OHU MPOUIH
YepHOBbIE BAPUAHTBI BTOH KHUIMU. MX KOHCTPYKTMBHBIE 3aMeYyaHusl IOMOIJIU
YAYYIIUTh U3T0KEHUE I1aB.
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A xoren Obl noGjaarogapuTh PYKOBOAMTENsS MpoekTa wusaatenbetBa "BXB-
IletepOypr” EBreHus PpibakoBa, KOTOpbBIA MEPBBII 0O3HAKOMUIICS € PYKOIUCHIO.
bes ero moagep:XKM M HACTOMYMBOCTU PYKONUCH Bpsaa Ju odopmuniach Obl B
JAHHYI0 KHUILYy. X04y BbIpa3uThb OnaromapHoctb Muxauny KokopeBy 3a padory
1O PEAaKTUPOBAHUIO KHUTH.

A Oyny OnaromapeH W OyAyIIUM KPUTHUKaM 3TOM KHUTU, KOTOpbIe, HECOMHEHHO,
nosiesiTcs. PaboTa Ham TEKCTOM KHUTHM TPOJOJIKAETCS M OHa ellle Jajieka oT 3a-
BepILIEHHUS.

Heopv Odunyos
e-mail: oio@nwgsm.ru
Despans 2002 e.



NpepucnoBune
KO 2-My U3gaHuio

OCHOBHbIe UBMEHEHMSA B KHUre u B Mupe

Madycavn xxun 969 ner. Bel, moporue MarbuuKu U TEBOYKH,
B Cllefylolue NecsThb JeT YBUAUTE OOJbLLE,
yeM Buaea Madycaul 3a BCIO CBOIO XKU3Hb.

Mapxk Teen

IIpouuto okoyio OBYX JIET ¢ MOMEHTA BbIXoAa HepBoro uanaHusl. C onpeneneHHOR
TOPIOCTbIO 32 KHUIY 3aMmeuy, YTO MOJABISION[AS YACTh MaTrepuana U Ha Cerof-
HSIIIHUW JIeHb OocTaeTcsl akTyalbHOU. Tem He MeHee, Mbl TTocTapalich BKIIOYUTH
B KHHUTY BCIO HOBYI WHTEpecHyl WHdopMaluioo, KoTopasl MOSBWJIACh 3a 3TO
BpeMsi. 3HauuTeNbHas YacTh miaB 1, 2, 3 u 8 mepepaboraHa, 100aBIeHBl HOBBIE
pasnensl B raBsl 4—7. WMcnpaBieHbl 3aMeYeHHBIE B TIEPBOM U3JaHUM HETOUYHO-
cti 1 omeyatku. Co3gaH MOAHOLEHHBIA IpeaMeTHBIM ykaszarenb. [losgBuiuch
HOBbIE PUCYHKH, CCBUIKM HAa Haubojee IoJie3Hble KHUIU, BbIILEAIIME 33 MOCIe-
HUe [Ba roja, a TakXe HOBbIe CChUIKM Ha pecypchl ceTd MHTepHEeT. YUTeHbl
MHOTME 3aMeYaHusl U MPemaoKeHMs, BbICKAa3aHHbIE aBTOPY UYMTATEISIMM KHUIU
(Ha 3JeKTPOHHBIN MOUYTOBKIN alpec MPUIILIO HECKOJIbKO COTEH TIHCEM).

IlepBoe uzgaHue KHUTH 33aAyMbIBAIOCh KaK DHUUKIONEIMYSCKMIl CIIPABOYHUK,
CBOJ IO OoJibllIell YyacTh OecnpucTpacTHON WHGOPMAIMKM, U3 KOTOPOW KaxKIbIi
MOT oToOpaTh cebe HeobxoanmMyto. OaHaKo, MO MHOTOYHUCIEHHBIM MpochOaM Yh-
tateieil (0coOeHHO CTYACHTOB), B JAHHOM M3TAHUW TOSBUIOCH OONBIIOE KONH-
YeCTBO CYOBEKTHBHBIX OIICHOK aBTOpa, KaK HEMOCPEIACTBEHHO B TEKCTE pPasesioB,
TaKk U B UTOrOBbIX pasienax "BeiBoabl U pekoMengauuu” riaB 2—7. MoxHO cKa-
3aTh, YTO TENEPhb Yy YMUTATENSl B PYKaxX He TOJbKO "yaouka“, ¢ IIOMOILLbIO KOTOPOI
OH OylIeT JOBUTb "phIOY”, HO U HEKOTOPOE KOJMUUYECTBO "pbIOKU" Mpo 3amac Ha TOT
Iepuo, IoKa OH He HAYYUTCS €€ JOBUTh IOJHOCTBIO CAMOCTOATENbHO.

M3MeHeHUsT B KOMIIBIOTEPHOM MUpPE 3acilyXUBAIOT OTAeNbHOro aHauuza. XKecrye
crana "urpa” KOMIIbIOTEPHBIX KOMIAHUI, HABSI3bIBAIOIIMX MMOKYIATEI0 CBOIO IPO-
JOyKIIMIO, MOAYAC ChIPYIO U HekadecTBeHHylo. Ilocie pazpaboTKu ceMuypOBHEBOIL
MOJIeJTU B3aUMOJENCTBUSI OTKPBITHIX cucTeM (cm. pa3d. 7.2.3.1) psin aHaAIUTHKOB
MPOHNYECKH 3aMedall, YTo K yKe CYIIECTBYIOIINM CeMU YPOBHAM MOXHO M00aBUTH
erre aBa: GUHAHCOBLIN 1 momuTdeckuif. Ceifyac o4eHh MHOTHE IIAaTHOPMEBI TMEIOT
5TU JIBA YPOBHSI B BUJE HAACTPOWKU. PealbHOCTh M XKeCcTKOCTh (JKECTOKOCTH?)



22 lpogpeccuronanbHoe nporpammupoBaHue. CUCTEMHBIN MOAX0A

KW3HU TaKoBa, YTO 1O (DPMHAHCOBBIM U TIOIUTUUYECKUM COOOPAKEHUSIM 3aKpbIBa-
IOTCSl MPOEKThI, OE30THOCUTEIBHO K MX PealbHbIM LIEHHOCTSAM M IOJb3€ IS MpPOo-
rpaMMUcTCcKoro coodiuecrsa. Jo6oil cneuudaiuct B o0jgacTu paspadboOTKu IIpo-
rpaMMHOro oOecreyeHuss AOLKeH OBITb TOTOB K TOMY, YTO €ro MpPOeKT OymeT
3aKPBIT MO MPUXOTH PYKOBOJACTBA KOMIIAHWU, IepedpachiBalOILero CUjibl HA paspa-
60TKy HOBOMOAHOW waew. KpymHbIle KOMIAHWW AABAT HAa PHIHOK, aKTHBHO (op-
MUpPYsI HYXXHBIN UM cripoc. Elie ofHO Mrobumoe 3aHsSITHE KOMITaHUi 1Mo pa3padoT-
K€ TIpOTpaMMHOTO oOOecTIedeHNsT — TIOCTOSHHBIA BBITYCK HOBBIX BEpCHH,
TIosIBIIeHUE HOBBIX THIaTdopMm u cpe. IlocnenHee BpeMst 3TO CHMJIBHO HAaNOMUHAET
CUTYalIMIO B MUpPE IL0Yy-OM3HEeCa, a He Cepbe3HyI0 MPOodecCuOHANbHYIO PaboTy.

BosHnukaer Bompoc: cripaBeUIMBO JIM YTBEpXKAEHWE, YTO HUYEro HOBOTO 3a TI0-
caenHue, Hamnpumep, 10 jgeT B obnactu pa3paboTKU MPOrpaMMHOro obecreyeHust
He nosgBuioch? B obuiem-To, HeT. MoXHO HAWTH JOCTAaTOYHO MHOIO 00JacTeil, B
KOTOPBIX HailleHbl METOMbl U JITOPUTMbI, O3BOJMBIINE CAEIATb CYLLECTBEHHbIN
MpopbIB. TUMUYHBIN MpUMEP — HOBBIE AITOPUTMBI, MPUMEHSIEMbIE B TTOUCKOBBIX
cuctemax B MHTepHere. VX ucrofb3oBaHUE 3HAYUTENBHO TOBBICUIIO aleKkBar-
HOCTB (peieBaHTHOCTD) 3aIpocy HaXOoAUMOM B ceTu WHpopMaInu.

Bripouem, aBrop nomkeH (dakTuyecku "o onpeneaeHno") SBasSITECS OMTUMUCTOM,
Kak " OOJBIIMHCTBO MporpaMMucToB. CieayeT MOMHUTD, YTO KHUTA, YTBEPKAAI0-
masi, 9to "Bo BcenleHHOM ecTh XXM3HbL', MPUTATUBAECT YUTATENIel TOpas3no CUIbHEe,
yeM Ta, B KOTOpOl Oojiee apryMeHTUPOBaHO TOBOPUTCS, UTO "Bo BcejeHHON HeT
Ku3Hu". Jaxe ecau obe KHUTM HAMMCAHbL OAHUM U TEM K€ aBTOPOM.

KHura Kak oTnpaBHasa TOYKa

Macreps ['aMOch 5TUMD IONYKPECIOMD
HayMHAaeTh HOBYIO TapTilo Meben.

1865 1. CankTh-IleTepOyprs.
Hnesa Hnvgp u Eeeenuii Ilempoe

OueBuaHOE, Ha Hall B3IJISIA, YTBEPXKIEHUE CleayeT HAMOMHUTH 3aech. [Ipodec-
CHOHAJIbHBIM MPOTPAMMMUCTOM MOXHO CTaTh TMOcJe YIMOPHOW paboThl U TMPaAKTH-
KW, a He TTocje TTPOUYTEHMST KHUTH (MYCThb Jake caMoit JIydilleil) win mocie B3Ma-
xa BoJmeOHoW nanouku. Kuura nomoscem Bam crarh npodeccroHaioM, HO He
caenaer Bac um aBTromarndecku. HauyuHarommm mporpaMMucTaM, CTpeMSIIIUMCS
KaK MOXXHO CKOpee OCBOWUTH TIPOTPAaMMHpPOBaHNE HAa HEKOTOPOM SI3BIKE, MOXKHO
TPEUTOKUTDH CIEAYIOIIUI TUTaH JEWCTBUI U3 TpeX TYHKTOB.

O IlpouuraiiTe 3Ty KHUTLY.
O IlpouuraiiTe XOpOLIYIO KHULY C ONIMCAHUEM S3bIKa [IPOrPAMMUPOBAHUS.
O Hanumute XoTs Obl TPU JTOCTATOYHO CEPbE3HbIE MPOTPaMMbl HA 3TOM SI3BIKE.

B mocmenneM TyHKTE MOXKHO HKCITOJB30BATh WICI0 "TIOAPaXKAHMWS BEINKUM' U
B39Th B KauecTBE IIPUMEPOB AHAJIOTH CYIISCTBYIOIIMX XOPOIIO M3BECTHBIX ITPO-
rpamM. IlepBast mporpamma — ¢aityIoBEINT MeHeIKep, aHajIor mporpaMMbl Norton
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Commander (FAR manager). 3aMeTuM, 4TO 3Ta IporpamMma OCOOEHHO Jobuma
MHOTMMU OTEYEeCTBEHHbIMU HporpammucramMu. CyliecTByeT Jaxe LIYyTOUYHOE YT-
BEepKIEHIE, YTO eCJIM 3a pyOekKoM BBI BCTpedyaeTe MpOorpaMMMCTa W 3aMevyaeTe Ha
9KpaHe ero MOHUTOpPA XOPOIIIO 3HAKOMbIe CMHWE MAHEJbKN C JKEJATHIMUA OyKBaMM,
TO MOXETe CMeJIO MOOXOANTh M HAYMHATH pa3roBOpP ¢ HUM IIO-pyccKu. Bripodem,
B KaXIOl TIyTKe €cTh NoJs IyTKW. Bropas mporpamma — ftp-cepBep, peann3ys
KOTOpBIi BBl mocTUTHETE psIT TOHKOCTEH CUCTEMHOTO W CETEBOTO MPOTPAMMUPO-
BaHMs. TpeThel 3amaveil MoXeT cTaThb peajn3amnisl CUHTAKCUYEeCKOTO aHaJIM3aTo-
pa (MeTomoM PEeKYpPCHBHOTO CITyCKa) TTPOCTOTO W KPACHBOTO SI3BIKA TIPOTPAMMM-
posanust Pascal. [Tocie ee Hammmcanust y Bac nmosgBuTcsS MoHMMaHWE MEXaHU3MOB
TIPEeNCTaBICHNST MAaHHBIX W pabOTHl ¢ HUMHW, PEaan30BAaHHBIX B CUCTEMax IIPO-
TPaMMUPOBAHUSI.

MHorue BOMPOCH HE YAaJOCh OCBETUTb B paMKax ITOH KHUIU. ABTOPOM TIOTO-
BHUTCS K W3TAHWIO CJEOYIOas KHWTA, TTOCBSIIEHHAs BOIMPOCY SBONIONNN TPO-
TpaMMHBIX TTPONYKTOB. B Heit 6ymeT paccMOTpeHO HECKOJNBKO TMOAPOOHBIX IPH-
MEpPOB pa3paboTKK MPOrPaAMMHBIX IIPOLYKTOB.

BbnaropgapHocTn

B nepBylo ouepenb Onaromapro Bac, yBaxkaembiil unrareib 3Toil KHUru. Coobcer-
BeHHO, KHura 06e3 Bac Obuia Obl Takxke OECCMBICIEHHA, KAK U pa3paboTaHHbIA
MpoTrpaMMHBIN MPOAYKT, HE HalIeAInii cBoero mojb3oBareis. Ecau Bel ynrtae-
Te ee BIEepBbIE, HajJeCh, oHA ompapaaeT Bamm oxuaanusi, a eciu Bl yutanu
nepBoe u3aaHue — crnacubo 3a mocTodHCTBO U jgoBepue. Ocobasg OGuaromap-
HOCTh TE€M YMTATeIsIM IIEPBOr0 M3AAHUS, KOTOpPbIE MPUCIAId MHE MNUCbMA.
A orBeTU BceMm.

Bripakato 67aromapHoOCTh YeTOBEKY, SBIAIOIMEMYCS JIETEHIONH POCCHIICKOrO Mpo-
rpaMMupoBaHus, — wieHy-KoppecroHaeHTy AH CasitocnaBy CepreeBudy JlaB-
poBy. Ero "mioTHOCTb KPUTUYECKUX 3aMEYAHUI" 110 PYKOIMMCU KHUTU ObLIa MaK-
CUMAJIHOM cpeiu BCeX yuTarened u peueH3eHTOB. M eciu Bropoe usdaHue
KHHTH CTaJo JIy4Ille, To Bo MHOTOM Oaromapss CesarociaBy CepreeBudy.

A 6naromapeH npocdeccopy CaHkT-ITeTepOyprckoro rocynapcTBEHHOTO YHMBEP-
curera Mocudy Bramumuposnuy PoMaHOBCKOMY, BHUMATEIbHO MPOUYMTABILIEMY
KHUTY U IIOATOTOBUBIIEMY OOCTOSTEIbHYIO PELIEH3UIO.

bnarogapio Anexcanapa JlykuueBa 3a MHOrOYUC/AEHHbIE 00CyXaeHus KHuru. Ero
0ECKOMITPOMUCCHOCTh U CTpEeMJIEHUE CIeI0BATh TOJbKO HAYYHOMY TMOJXONY BbI-
3bIBAIOT TIYOOKOE yBaXeHHe aBTopa.

Hropio HekpectbsinoBy, Anexcanapy IopuieHeBy, Henucy YepHouBaHOBY u
AnuHe XonueBoil OosblIoe cnacubO 3a MPOYTEHME YEPHOBBIX BAPUAHTOB IJ1aB
BTOPOIO M3AAHMS KHUTH M BBICKA3aHHBIC 3aMEYaHUS U KOMMEHTApUU.
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Anexced JlomaTuHa, ABAXIBl YeMITMOHA MHUpa IO MPOTPaMMUPOBAHUIO B COCTABE
komaHabl Cankr-IleTepOyprckoro rocynapcTBEHHOrO yHMBEpPCUTETa, Oaarogaplio
3a MOMOILb B ITOATOTOBKE Marepuana i pasaena "oJdMMIIMagHOe IMPOrpaMMUpPO-
BaHue".

CryaeHTaMm IAToro kKypca kagenp MHOOPMATUKM UM CUCTEMHOIO MPOrpaMMUpPO-
Banusl Bbimycka 2004 roma cmacu®o 3a KOHCTPYKTUBHBIA KPUTUYECKUN aHaIU3
[IePBOIo U3AAHMS.

Bcex corpyaHukos ¢unuana "Dasdpyc MUCT. Cankr-IlerepOypr' u du4HO ero
aupekropa Urops KanoinuHa 61arogapio 3a NpekpacHylO TBOPYECKYIO arMocde-
Py, KOTOpast IOMOraja CO3IaHUI0 3TOM KHUTK.

Heope Odunyos
Despans 2004 a.



haBa 1

NMpodeccnoHanbHoe
nporpaMmmMmumpoBaHue

B sroif rmase paccMaTpuBarOTCA BOIIPOCHI, HAA KOTOPLIMHU PAaHO MWW TO3JIHO 3a-
OYMBIBAIOTCA BCE ITPOIrPaMMMUCTDI.

o

o

a

KakoBbl GyHKIIMH, 4epThl U OCOOSHHOCTU MbILUIEHUS MPodecCHOHATbHbBIX
MMpOTrpaMMHICTOB?

SABnsgercsa nporpaMMUPOBAHKUE UCKYCCTBOM, HAyKOM, PEMECIOM UM TeXHOJO-
ruem?

YTo MOIKHEI 3HATH W YMETH MPohecCHOHATBLHEIE TTPOTPAMMUCTHI?
CyIIecTBYIOT TN CTAHIAPTH JUTSI 0OYYeHHS TIPOTpaMMUpPOBAHNTO?

Iloyemy MHOrMe HpOrpaMMHBIE MPOEKTHI BBIUIOJHAIOTCA C OTCTABAHUEM OT
rpaduka, ¢ MpeBbIIIEHUEM CMEThl PACXOAOB, IMPU DTOM KAYECTBO IIPOIYKTa
He yCTpanBaeT MoTb30BaTess?

Taxoke 3mech TMPUBENCHBI OCHOBHEIC TIOHSATHSI W OMpEIeTCHNS W3 O0acTi TIpo-
(heccroHATEHOTO TIPOTPAMMHPOBAHMS.

1.1. NMpodcheccnoHannsm B nporpaMmmMmmpoBaHuu

Kaxnoe ouepeaHoe nsiTuieTME NPUHOCUT HAM HOBBIM B3[Js14, Ha IPOrpaMMUPOBAHUE.
DKcTpaBaraHTHBIN TIPOMEKYTOYHBIN 3Tal B PellleHU! 3amadr, MaTeMaTrdeckKast TOIOBOJIOMKaA,
TIeJT0 HeoObIYalfHON TPYIHOCTH, MOCTYITHOE JINIIb TIOCBSIIIEHHBIM,

CBOEOOPAa3HOE UHXEHEPHOE KOHCTPYHMPOBAaHUE, OCODOro poaa JIOTMYECKOE PacCyXIeHUE,
HakKOHeL, OCHOBA J1I000i1 LieeyCTpeMIEHHO! AesITeIbHOCTU, BTOPasi [PaMOTHOCTb
COBPEMEHHOTO 00pa30BAHHOTO YeToBeKa.

A. I1. Epuios

Kro Takoit npogeccuonas? DTum cI0BOM MBI HA3bIBaeM 4YeIOBEKA, KOTOPbBIA 3a-
HUMAETCSI KAKUM-TU00 JeJIOM HEe MPOCTO KAK CMEIUATUCT, HO U ACMOHCTPUPYET
npogheccuonaruzm — OTIMYHOE BIAAEHUE CBOEil mpodeccueil (B HalIEM cayyae —
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TIporpaMmupoBaduem). [lpodeccrmoHamn3M — 3T0 WHTETpaTbHAS JTUIHOCTHAS
XapaKTepUCTUKA YeaoBeKa (IIPOrpaMMUCTa), KOTOPBI:

O osnagel HopMaMu HPOPECCUOHATbHON AESTEJbHOCTU U OOILUEHUS U OCYLIE-
CTBJISIET WX Ha BBHICOKOM YpOBHE, TOOUBAsICh TIpodeccMOHATBHOTO MacTepCTBa
B CBoeil 00JacTu (IIPOrpaMMUPOBAHUN);

O cunenyer npodeccMOHANIbHOM LEHHOCTHOH OpHUEHTAlMHu, cobmomas Impodec-
CHOHATTLHYIO ATHKY;

O pas3BUBaeT CBOIO JIMYHOCThL CPEACTBAMU IPodeccuu;
O cTpeMuUTcs BHECTU TBOPYECKHUIA BKIad B IMpocdecculo, odoraias ee OIbIT;

O cTpeMuTCs W yMeeT BhI3BaTh WHTepec OOIecTBa K pesyJbraraM cBoeil TMmpo-
(eccHOHANBHOI NesTeIbHOCTU, CIIOCOOCTBYET IMOBBIILIEHUIO BeCca U IPECTIKA
cBoeli mpodeccun B OOIIIECTBE.

O6pa3HO MOXHO 3aMeTHTbh, UTO TIpodecCUOHaAIU3M JAeNnUTesl Ha TpodeccuoHa-
JU3M [eATeNbHOCTH U MpodecCUOHAIu3M JuyHocTH. IlpodeccuoHanusm 3akia-
JIbIBAaETCSI B TIpoliecce oblIero u npodeccuoHaabHOro o0pa3oBaHusi, B OTANYNE
OT MacTepcTBa, KOTOPOE MOXKET ObITh HAKOIUIEHO B OIBITe U IompaxaHuu. Ilpu-
pona npodeccuoHaTu3Ma TAKOBa, YTO YEM OH BBILIE, TEM OH VKE.

Hapsany ¢ moHstueMm "mpodeccuoHanu3aM” UCMOAB3YIOT TakKKe TOHSITHS "obpa3o-
BaHHOCTB" U "KOMIETeHTHOCTb'. OOPa30BAHHOCTb U KOMIIETEHTHOCTb SIBJISIIOTCS
HEOTHhEMJIEMBIMH COCTABIISIIONITUMHA TIpOchecCHOHATN3MA.

ObpazoeanrHocms — 5TO HAIMYME PA3HOCTOPOHHMX 3HAHMU. B oTiauyue or mpo-
(eccronanuaMa, oOpazoBaHHOCTb YeM BBIIIE, TeM Iupe. BhicokooOpa3zoBaHHBIH
MPOrPAMMUCT — ITO HE TOJbKO 0€3yKOPU3HEHHBIH CHEIUANIMCT B OIpeaeIeHHON
00J1acTH TIPOTPaMMUPOBAHUS, HO W YE€JIOBEK, UMEIOIIUM ITMPOKUIT B3TJISIA HA CO-
BpEMEHHOEe MPOrpaMMUpPOBAHUE HE3aBUCHMO OT S3bIKOB M IIAT(OPM, KOTOpPHIE
OH ceifyac UCIOJb3yeT. DTO TakXkKe YeJOBEK, YBEPEHHO OPUEHTHUPYIOIIUNCS B
Ipyrux cdepax HAYKM M UCKYCCTBA, 3HAIOIIUA (uiiocoduio, UCTOPUIO, BIAALIO-
NI MHOCTPAHHBIMU SI3BIKaAM.

Komnemenmunocms — 510 OCBEAOMIIEHHOCTb B LIEJIOM Psiie KOMIIOHEHTOB, UMEIO-
IMAX HaAMpodecCUOHANBHBIN WIX BHEMPOMeCCUOHATLHBIM XapakTep U B TO Ke
BpeMsi abCOJIOTHO HEeOOXOAMMBIX CErofHs B TOH WMAM MHOK CTEHEHU KAXKIOMY
nporpaMmucTty. KoMITeTeHTHOCTD MPOSIBIAETCS B TAKUX KadecTBaX JTUYHOCTH, KaK
CaMOCTOSITEIbHOCTb, CIIOCOOHOCTh MPUHKUMATh OTBETCTBEHHBIE PElleHHUsI, TBOpUe-
CKHU1 TIOJXOM K JIIDOOMY JeIy U YMEHUE JOBECTU €ro A0 KOHIIA, KOMMYHUKA0Eeb-
HOCTb, yMeHHUe BecTu auanor. [Ipocro He3aMEHUMMBIMU KauyecTBAMU IPOTrpaMMMU-
cTa SBIAIOTCS YMEHHE TIOCTOSTHHO YYUTHCS W OGHOBIISITH CBOU 3HAHUS, THOKOCTH
MbILLIEHUS M HalMuyue abCTPaKTHOIO, CUCTEMHOI0 U 3KCIePUMEHTATBHOIO
MBbILIIEHUS.

Pesynbrarhl paboThl NPOrpaMMUCTOB MIPAIOT BAKHEMILYIO pOJb BO MHOIUX O0-
JacTIX deJioBedyecKoil meATenbHOCTH. [IporpaMMupoBaHHWe IpUBIeKaeT KakK
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MPECTUKHOCTBIO 3TOW Tpodheccuu, TaK W MOTEHIMATbHO BBICOKUMU 3apaboTKa-
Mu. HekoTopwie noau, HamucaB HeOONbIIME MPOrpaMMbl U HE BCTPETUB TpU
9TOM CEPbE3HBIX TPYTHOCTEH, pelllaloT, 4TO MPOrpaMMUPOBAHUE BOOOIIE HE
OYeHb CJIoKHOe 3aHsThe. MTak, HYXHBI JIU TPOTpaMMUCTBI-TIpoheccuoHaIbl B
HAacTOSIIEE BpEMS, KOIJA KaX/Iblil BbUIYCKHUK IIKOJbl MOXET HallucaTbh IPo-
rpamMmy?

A HYXHBI T TIpodeccoHaNbHBIE TTHCATeTN, KOTIa Bce caMi TpaMoTHBIe? OTBET
oueBuaeH. M Mbl HameeMcs, YTO 3Ta KHUIA IOMOXET BaM CTaTb HACHMOAUUM OO-
Pa30BaHHBIM U KOMIIETEHTHBIM MPOGhECCUOHATOM.

1.1.1. ®yHKLUN, YepPTbl U 0COOGEHHOCTU MbILLNIEHUA
npodeccuoHasnbHbIX NPorpaMMmncToB

1.1.1.1. ®yHKUUM NnpodpeccrnoHanbHbIX NPOrpaMMnCToB

Maremaruk aenaer To, YTO MOXHO, TaK, KaK HYXHO.
A mporpaMMHUCT — TO, YTO HYXHO, TaK, KAK MOXHO.
Ipoepammucmcexuii ghoavkaop

Boizenum ocHoBHBIe yHKIIMU MpodeccuoHanbHbIX mporpammucToB [Lleiitun 1990]
[byua, Pam6o, dxexobcon 2000].

O Paspabomka cucmem boavuiozo obsema. IlpodeccuoHaNbl 3HAIOT, YTO "BBIXO[
32 HEKOTOPYIO TPaHUIly CJIOXHOCTHU CO3MABAEMOIO IPOTrPaMMHOTO MPOAYKTa
0c3 HamTexalmiell TeXHOJOrMMu pa3paboTKu BooOIe HeBo3MOXeH". CHCTEeMBI
GoJTBITOTO 0OBEMa CO3MAIOT HOBBIC TTPUHITMITAATLHEIE TpynHocTH. MHTepecHo
CpaBHEHME TPOTPAMMHPOBAHUS OGONBIINX CHUCTEM CO CMOJSIHBIMHU SMaMU
JIOUCTOPUYECKUX BpeMEH, B KOTOPBIX YBsI3aau AMHO3aBphl [bpyke 1999]: "Ka-
3aJ10Ch, HUYTO B OTAEIbHOCTU HE BBI3BIBAET TPYAHOCTEH — OAHY JIaIly BCerma
MOXHO BBITALIMTh. OOHAKO HAKOIUIEHUE NEHCTBYIOLIMX OJHOBPEMEHHO U
B3aMMOBIMAIONIKX (AKTOPOB Bce Gonee U Oonee 3amemndeT npuxkeHue". Ele
OofuH 00pa3HbIi mpUMep IpuBoauTcd B KHure no sa3eiky UML [Byu, Pamo6o,
Ixexobcon 2000]: "Ecnu BB XOTUTE COOPYAUTH cOOAUBI0O KOHYPY, TO MOXeTe
MPUCTYITATH K paboTe, MMesd B HATWIWU JIUITH Ky4dy JOCOK, TOPCTH TBO3MICH,
MOJIOTOK, TUTOCKOTYOITBI W PYJIETKY... XOTS 3TO M KaKeTcs KOMWUYHBIM, MHO-
rMe KOMITAaHWH, pa3pabaThiBafollie TPOorpaMMHOE obecTiedeHNe, XOTAT CO3-
naTh Hebockped, B TO BpeMd KakK HX MOAXOH K Aedy OYeHb HalOMMHAeT
CTPOUTENILCTBO cODAUbEil KOHYPHI'.

O Cosdanue cucmemHo20 u UHCMPYMEHMAABHO2O NPOSPAMMHOO 0becneenus, KO-
TOpPLIM OYOyT MOJb30BaThesl ocTaibHble. [IpodeccuoHaNIbHBIMU TPOrpaMMU-
CTaMH CO3JaeTCsd MHCTPYMEHTaNbHOE obecreuyeHue B OOJbLIOM AMANA30HE —
oT npodecCUOHAIBLHOIO M0 MaccoBoro. BaxHas moazamaya B 3Toil obmac-
TH — CO3JaHHUe fA3bIKOB, CUCTEM, MHTEPGEHCOB, MO3BOJIOIIMX MOJIb30BATE-
JIIO0 paboTaTh B €ro COOCTBEHHBIX MOHATHAX, a HE B TeX, KOTOpble HaBI3aHBI
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0COOEHHOCTAMU TPAAUIIMOHHOTO SI3bIKa MPOTPaMMUPOBAHUST UJIU APXUTEKTY-
poil KoMmbloTEPA.

Pazpabomra npoepammnozo npodykma c npedssisieHuem 0cobvlx mpedoeaHuil K
eeo Kauecmey u Iggexmusnocmy. PaznudHble TpeOOBAHUI IPEIbIBISIOTCS K
TpoTrpaMmMaM, Co3TaBacMbIM TOJTHKO T cebsI, W K TIporpaMMaM, TpeTHa3Ha-
YeHHBIM 111 OOJIBIIOro KOAMYecTBa Iosb3oBareieil. Bo BropoMm ciyyae Jio-
6ag HeaKKypaTHOCTb M Majeiliasd HeOpe:KHOCTh MOXET IMOBTOPUTHCSI MHOIO-
KpaTHO B paboTax OymylInx ToNb3oBaTeIe.

Pazpabomra npoepamm Ha ocrose nodxoda omxpeimusix cucmem. Omxpoimas
cucmema (open system) — CHCTeMa, KOTOpass COCTOWT W3 KOMITOHEHTOB,
B3aMMOJIEHCTBYIONINX APYT ¢ APYTOM dYepe3 cTaHmapTHBIC WHTepdelicsl. O0-
LIIM€ CBOMCTBA OTKPBITHIX CUCTEM TAKOBBI:

o mobuasHocme (MEPEHOCUMOCTb) Koaa. MoOOUILHOCTh JaeT BO3MOXHOCTD
JIErKO IEPEeHOCUTb MPOrpaMMHoOe obecleueHue Ha pasauyHble apXUTeK-
TYpHBIE U OTepallnOHHBIC TIAT(HOPMEL;

e unmeponepabeavocms. JlaeT BO3MOXHOCTb JIEFKO OCYLIECTBUTbH OOMEH
JAHHBIMU U B3aUMOJAEHCTBUE ¢ NPUKIAAHbIMU 33Ja4aMu B APYTUX CUC-
TeMax;

J coomeemcmeue cmaﬂaapmam. Ilocne Toro kak CTaHIapT HNpPUHAT, OH CTa-
HOBUTCA CMHOﬁ, IIOMOTAIOLIEeHA ABUIATbCS BIIEPEA. Kak 310 HU napaigok-
CaJIbHO, HO CJIEAOBAHNE KaHOHAM OAa€T HOBLIC CTCIICHU CBO6OI[BI B CO-
BPpEMCHHOM MMUPCE.

ILlpumenenue cucmemnoeo ananu3a, BKIIOYAIOLIEIO0 YMEHHE OLIEHMBATh KOH-
KpeTHBIE OOCTOSITENIBCTBA W CIIENOBAaTh KAXXABIN pa3 Hanbojee MPpUeMIEMOMY
cTuio. B ronose nmporpaMMucTa JOJXKHbBI HAKOIUThCS OJIOKU 3HAHUIA, YTOObBI
OH MOI HAayaTh CPAaBHMBATh OTU OJOKM U MBICAUTH Onoxamu. YtoObl OTIM-
YUTHh CTPYKTYpHOE TIPOTPAMMUPOBAHKE OT OOBEKTHO-OPUEHTHPOBAHHOTO
MMPOTPAaMMUPOBAHNS W OIEHUTH MX MPUTOTHOCTH IS PELIeHWST KOHKPETHBIX
3a/1a4, Hago0 UMETh B [OJOBE U Ty, U APYIYI0 METOAOJIOIUIO.

1.1.1.2. YepTbl ¥ 0CO6EHHOCTUN MbILLJIEHUA NPOrPaMMMNCTOB

IpodeccnonanbHble MPOTPaMMUCTE UMEIOT CBOM YepThI, KauecTBa, CIIOCOOHO-
CTM M OCOOEHHOCTH MBIIUTEHNS. MBI TOMBITAINCE CTPYIIITMPOBaTh Hanboiee
BaXXHbI€ U3 HUX, OCHOBBIBasgch Ha padorax [Leitun 1990] [Heiixcrpa 1975]
[Vazepean 1982] u cobcTBeHHOM MPOGeCCUOHATbHOM OIIBITE.

IlepBag rpynma yepT U OCOOEHHOCTEM CBA3aHA CO CIOCOOHOCTBIO K a0CTparupo-
BaHUIO ¥ MOHUMAHUIO OTHOLIEHUI MEXIy DIeMEeHTaMMU.

m

Cnocobrocms onpedeaums apxumexmypy HpoepaMmsi, T. €. pa3OUTL CIOXHYIO
3a74a4yy Ha 3JIEMEHTAPHbIE COCTABMISIONIME U 33[aTh UX KOMOMHUPOBAHUE. DTO
OCHOBHOE KauecTBO TPOTPAMMICTA, CBSI3AHHOE HEMOCPEICTBEHHO C Hammca-
HUEM TIPOTPaAMM.
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m

Ymenue eudemov 3a0auy odnospemenno Ha pasuvix ypoeHsax demaausayuu. Tlpo-
TPAMMUCT NOJKEH CBOOOMHO MEPEXOAUTH OT OMUCAHMS 33AaYU B KPYIHBIX
MOHATUSIX K CTOALLMM 32 3TUMU MOHSITUSIMU CYIIHOCTSIM OoJjiee HU3KOro
VPOBHSI.

Ymenue npedcmasaame cebe npoexmupyemuiti npovuecc 6 dunamuke. OdpadaThI-
BaeMble [AaHHbIE B HEKOTOPbII MOMEHT BPEMEHM MOIYT MUMEThb OOHHW 3Haye-
HUSI U B3AaUMOOTHOIIICHUS, & B CACAYIOIINI MOMEHT HEKOTOPBIC U3 HUX MOTYT
U3MEHUTHCA.

Ymenue obobuames munuunsvie cumyayuu. Dta 0ocOOEHHOCTh O3HAUYaAET, YTO He-
00XOJUMO YMETb HAXOJUTh B IpOrpaMme UAEHHO OJHOPOIHbIe yyacTku. s
TaKMX YYaCTKOB HEOOXOOUMO IPHUHSTH pelleHne Mo WX ODOOINEHUIO, BHISIC-
HUTb €r0 IPaHMIlIbl U BbIOPaTh HAMIYYILMIA CIIOCOO MpOrpaMMHOI peanusa-
WA HARAECHHOTO pelleHus. DTO MOXeT OBITh KaK pa3paboTka (pyHKINU WU
fnaxkera, TaKk U KOIMPOBAHUE B HOBYIO MporpamMmy (pparMeHTOB U3 CTAPOI.

Ymenue npumenamo u KOMOUHUPOBAMB XOPOWIO U3GECHIHbIE NPOSPAMMUCHCKUE
npuemvl U Munogvie aieopummol. BONbIIMHCTBO HOBBIX MAEH MOJKHO HAXo-
JIMTHCS B TECHOM B3aMMOJENCTBUN C YK€ MU3BECTHBIMM WAEAMU W METOIAMMU.
[IpocThie U U3SLIHbIE pelIeHUs] TUIIMYHBIX 330a4, BO3HUKAIOLIUX B OOBEKT-
HO-OPUEHTHPOBAHHOM TTPOTPAMMUPOBAHNN, TIPUBENEHB B KHuUTe [[amma,
Xenam, xoHcoH, Bnuccuaec 2001].

Bradenue unmennekmyaisHoiMu cpedcmeamis, KOTOpble MPUMEHSIOTCS IS MO-
HuMaHusg nporpammbl. Dacrep Heiikctpa (Edsger Dijkstra) BbloensieT cie-
JYIOIINEe TPY OCHOBHBIX CPENCTBA, KOTOPBIMH JODKEH 00NamaTh Tpodeccuo-
HaJIbHBII nporpammuct [Heitkcrpa 1975]:

o abcmpakyus. AGCTpaKiusa MPOHMKIA BO BCE ACIEKThbl IMPOrpaMMMpPOBaA-
HUS. AJITOPUTM — 3TO TO, YTO OCTAeTCS OT KOHKPETHBIX 3HAUECHUI 00-
pabaTbiBaeMbIX daHHbIX. IlepeMeHHas — abcTpakiys COOTBETCTBYIOLIE-
TO TeKyllero 3Ha4YeHUs. AOCTpakimsd TIPUCYTCTBYeT B IIpoliecce
MTPUCBAaUBAHWUS OTEpallisIM WUMEH W WCTONb30BAHUS STUX OTIEPaIii.
S3bIK MPOrpaMMUPOBAHUI — DTO JHUILb CPEACTBO OMUCAHUSI abCTpPaKT-
HBIX KOHCTpYKIUi. [IporpaMMucT IomkeH WUMeTh CITOCOOHOCTD TTOTHO-
CTbIO a0CTparupoBaTbcd OT HECYLIECTBEHHBIX AeTaleil, aAyMas Ha He-
CKOJILKUX YPOBHSIX abCTPAKIINN OTHOBPEMEHHO;

o nepeyucnerue. K mepednciIieHNIO TIpUOETAIOT, KOTAA TBITAIOTCST MTPOBEPHUTD
MPAaBUIbHOCTb BBIYUCIEHUI, KOTOPbIE CBOAATCSI K 0003PMMOMY MHOXKE-
CTBY I1OC/IE€IOBATENbHO BBIIOIHIEMBIX olepaTopoB. Cioma TaKXKe BKIIO-
4aloTCsl YCIOBHBIE ONEepaTophl BHIOOpa OJHOIO M3 ABYX WU Oojiee Bapu-
aHTOB;

o Mamemamuyeckas UHOYKyusa. DTO eIMHCTBEHHBIA CIIOCOD paccyxXaeHMi,
KOTOPBIN B KOHEYHOM WTOTE TTO3BOJISIET paboTaTh ¢ IMUKIAMHA W C PeKyp-
CHBHBIMH TIPOIIEIyPaMHU.
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Bropas Ttpynma 4yepr m ocobeHHOCTel cBsi3aHA ¢ TMOKOCTHIO MBINUICHUS, KPH-
TUYHOCTBIO U CAMOKPUTUYHOCTHIO. CI0a e Mbl OTHECEM I'OTOBHOCTh IOMOJIHATD
3HAHMA U NepeyuuBaThesd. B Hee BXoadrT:

O ymenue muamensro omoupams HAUbOOAeE 2AAGHOE U3 6Ce20 UMeIUwe20cs nod py-
KOU uau npuxodsaujeeo 6 20408y. ITa UepTa, MOXAIyil, olpenesseT oCHOBHOE
oTauyue npodeccuoHaanu3Ma oT 06pa3oBaHHOCTH;

O Haauvue KOMRAGKCHOZ0 MbllUileHUs, BKIIOYAIOLIEr0 YMEHME 3apaHee OIpenae-
JIUTh 2TAIlbl, KOTOPbIE HY:KHO MPOKUTH, YTOOBI PELINTh TOT WJIM MHOM BOIIPOC;

O crocobHocms aHaru3uposams cobcmeeHHble owlbKy. DTa JyepTa yKasbiBaeT Ha
TpeboBaTeAbHOCTh IIPOrpaMMHUCTa K cebe, ¢ ONHOH CTOPOHbI, U HEOOXOmM-
MOCTb IPUMEHEHMS CTHIS MPOrpaMMUPOBAHUSI, YMEHbILIAIOUIETO KOJIMYEeCTBO
onboK, ¢ APYroii;

3 crocobnocms npu Heydaue nodasums camoarodue u noucKkams opyeoti nooxod;

O cnocobHocme  GvlAGAAMb 6Ce  CAVHAU, 20€ MOJCHO NPUMEHUMb  Meopuio,
CaMOCTOSITEIbHO PELIMThCI HA €€ MPUMEHEeHHe WM 00OpaTUThCs 32 COBETOM K
0oJiee ONBITHOMY IIPOIrPaMMUCTY;

O caedosanue sonpocam obueesos8eyeckoli SmuKu. DTH BOTIPOCHl UCCIETOBAaHbI B
knurax HocroesBckoro, B ToM uucie u B [JocroeBckuii 1985]. AHanus onHoi
M3 IPOrpaMMUCTCKUX 3THUYECKMX MpobjeM IpeacTaBieH B padore [Leveson-
Turner 1993].

Tperbsa rpymma yepT U OCOOSHHOCTE CBg3aHA CO CKAOHHOCTbIO K ILIAHHUPOBA-
HUIO, AaHAIM3Y M CHUCTeMaTU4YecKoi padore.

O Vuenue sudems daavuie 00HOU pazpabamvleaemoi ¢ OaHHbIL MOMEHM NPOepaAM-
mot. ClleayerT yYUTbIBaTh LIMPOKOE OKpPYXKEHMe HAHHOM 4YacTHOM 3amauyud U
BO3MOXHOCTh €€ BKJIIOYEHHUsI B HEKOTOPYIO 00LIylo cucTeMmy. CuuTaercs, 4ro
9Ta 4Yepra B 3HAUMTENbHON CTEleHM OTIMYAeT IPODECCUOHANIBHOIO IPO-
rpaMMICTa OT XaKepa, OPUEHTHPOBAHHOTO Ha CKopeiflree ToNydyeHne KOHed-
HOTO pe3yibTara.

O Kyasmypa cobcmeernnoco mpyda, yMeHue obecredyuTh cebs HeoOXOIUMbIM HMH-
CTpYMEHTapUeM JUTSl paboThI.

O Vmenue pabomams 6 roarexmuee. Ilpakruyecku a100asg KpynHasd pazpadoTka
HOCUT KOJIJIEKTUBHBIN XapakTep. Ycrex Bcei paboThl 3aBUCUT OT B3aUMOIIO-
HUMaHug, pacrnpenefeHus: ¢GyHKIIUW W B3aMMOOTHOIIEHUH B KOJJIEKTUBE.
BaxHo coverarhb ymeHUe paboTaTh B KOJUIEKTUBE C TeM, UTO MMOACKAa3bIBaeT
WHIMBUIYaIbHBIA ombIT. MHOrma mnporpaMMUCTy IPUXOOUTCS IlepenaBaTh
CBOI1 ONBIT APYIMM WieHAM KOJUIEKTUBA, IIPeoaoieBas UX MHEPLUIO U JaBie-
HME PYKOBOICTBA.

O Vwmenue pabomame c¢ noavzoeameiem. IlpodeccMOHATBHBIA MPOrPAMMUCT
JOJKEH MOHUMATh MOTPEOHOCTH IOJIb30BATENs], YMETh OLEHUTh YI0OCTBO KOH-
KpeTHBIX (hopM mHTepdelica, UMeTh BO3MOXHOCTb TIPUYINTH TTONB30BATENsT K
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HOBBIM CpPEIACTBAM MU CHUCTEMaM. nporpaMMI/ICT JIODKeH o0JIagaTh XOTS OBl
MHUHHUMYMOM IICHUXOJOI'MYCCKNX 3HaHl/Il‘/JI, rnoMorarouux €My B o01IeHU €
IIOJIb30BATCJIEM.

O CnocoOHOCTb YETKO BUAETh OEHCTBUTENbHBIE TPYIHOCTH M OTOpachiBaTh BCe,
He OTHOcAIeecs K Jeny.

TepeuynciieHHble YepTEl U OCOOEHHOCTH TOTPEeOYIOTCS TIPOTPAMMIUCTY B Pa3HBIX
COOTHOIICHWSIX HA PasINIHBIX 3Tanax paspaboTKW TIPOrpaMMEL. 3aMeTHM, UTO
MPOrpaMMUCTbI, B OONbLIEH cTeleHd 00Jafalole YepTaMu MepBOi IPyIIbl, Oy-
IyT He3aMEHHUMBI B Ka4eCTBE apXUTEKTOPOB TTPOTPAMMHEBIX ITPOEKTOB.

1.2. NMporpammupoBaHue. 4Yt1o ato Takoe?

[IporpammupoBaHue — 3TO TO, YEM 3aHUMAIOTCSI IPOrPAMMMUCTBI.
Ipoepammucmcexuii ghoavkaop

"TIporpaMmmupoBaHue” — Kak M "JOO00BL" — OHO CJIOBO,
3a KOTOPBIM CKPbIBAETCSl OECKOHEUHOE MHOXKECTBO 3aHATUIA.

/I Beiinoepe
JIto60Bb — 310 Bee. M 310 BCe, UTO MBI O Hell 3HaeM.

3. Jukuncon

st Toro YTOOHI OTIPENENNTh TIPEAMET HaITUX PACCYKICHUH, YKaKeM TO MecCTO,
KOTOpPO€ OH 3aHMMAaeT B TaKOil MpPeAMETHONH o00JacTd, Kak HHbOpMATHKA

(puc. 1.1).

WHdopmaTuka
MporpammupoBaHune
o —
// \\\\\\\
< —> _

Teopetndeckoe  OCHOBBbI MeToponornsa  TexHonorus MHCcTpymeHTapuii
nporpaMmmu- nporpamMmmu-  nporpamMmmu- (MHXeHepusa)  nporpammu-
poBaHue poBaHus poBaHus nporpaMMmun-  poBaHus

poBaHuA

Puc. 1.1. NpeameTtHaa obnactb MHGOPMATUKM

Hngopmamurxa — Hayka, uzydarouiasg 3aKOHbl MU METOIbl HAKOILUIEHHUS, Mepeaayn
n 06paboTKn MHGOPMAITNN ¢ TTOMOIIIBI0 KOMITBIOTEpA.

Ilpocpammupoeanue — pasaen MHGOPMATUKU, U3YYAIOUIMKA ONKUCAHME IPOLECCOB
00paboTKM MAaHHBIX. B TIporpaMMHUpOBAaHWN YETKO BBIICISIOTCS CIEAYIONMINE TTOMI-
pasaensbl.

O Teopemuueckoe npoepammuposarue, oObEKTOM U3YYEHUS KOTOPOTO SIBISI-
I0TCS MaTeMaThyeckue adcTpakuuu mnporpamMMm. Hauvamo atomy Hampabie-
HUIO TMOJIOXWUJIU pabOThl OTEYECTBEHHBIX YYEHBIX, OTHocsiuecss K 1950-m
rogam. MuunuatopoM pador Obul Anekceil AHapeeBud JISmyHOB, yBUAEB-
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KU B TIPOrPAaMMUPOBAHUU CAMOCTOSITENbHYI 0OJacTh 3HaHUs, Tpebyto-
1YyX cO3JaHMus cOOCTBeHHOU Teopuu. OH TIPETOXUI OnepamopHbill Memod
MPOrpaMMHPOBaHMS, B KOTOPOM BIIepBbie ObLIA MpeanpuHITa popManuzaius
TTOHSITUSI MPOTPaMMBbI U TOCTaBIeHa TMpobjeMa pa3paboTKU SKBUBATEHTHBIX
rnpeodpazoBaHuii nporpaMMm. B kadecTBe OOBEKTOB, Ha KOTOPbIX MOXHO
CTPOUTH 3KBUBAJICHTHBIE MPeoOpa3oBaHMsl, ObIIN BBEACHBI CXeMbl NPOSPAMM,
COXPAHSIOILIUE YNPABISAIOLIYIO CTPYKTYPY IPOrpaMM U OTBICKAIOIIUECH OT
JETAIBHOIO OIMCAaHMUS ONEPaTopoB U JIOIMYECKUX YCa0BUiA. OTAe/bHbIM Ha-
MpaBjieHNEM B TEOPUN CXEM IIPOrpamMM cTajla Teopus aaredpandeckux Moje-
JIEH Mporpamm.

O TeopeTnyeckoM nporpamMmmupoBaHNmN

TeopeTuyeckoe nporpaMMmpoBaHMe 4acTo HasbiBaloT “PyHAaMeHTanbHON WHMOpP-
MaTukon”. C 0aHOM CTOPOHbI, 3TO Ta YacTb MHAOPMATUKN, B KOTOPON MPUINOXEHUS
CErofHsILLHEro AHs XepTBYTCA B OOMEH Ha BEPOATHOCTb TOro, YTO KOraa HeKoTo-
pasi Teopusi NnoHagobuTcs, oHa yxe OyaeT passuta B goctatovHon ctenenu. C apy-
roM CTOPOHbI, NOTPEbMTENAMN 3KBMBANEHTHLIX Npecbpas3oBaHuii nporpamm, paspa-
OoTaHHbIX Ha anrebpamyeckMx Cxemax nporpamm, CTanu Takue obnacTtu, Kak
onTMMu3auus U BepudrKaumsa NporpaMm, a Takke ux sawimTa u MackupoBka.

OcHo6bl HPoSPaMMUPOBAHIS, BKITIOYAIOIINE KOHIICIIINA W HaBBIKW, KOTOPBIE BaX-
HEI [UTST TTPAKTUKA TIPOTPaMMIPOBAHIST B KadecTBe (hyHIaMEHTATBHBIX OCHOB:

e  CTPYKTYPHI JAaHHBIX, X MPEACTAaBICHNE B MMAMATH KOMITBIOTEPA;

e HHGOPMALMOHHBII MOUCK, YIOPSIOYMBAHUE TUHEMHBIX MACCUBOB U (ailIOB;

o dopMaibHblE fA3bIKM, I'PAMMATHKH, aBTOMAaTbl M IOpyrue abCcTpakTHbIS
MallIMHbL;

e CHHTaKCHMYECCKWH aHaIM3 TIPOTPaAMM;
e  OIICHKY TPYAOEMKOCTH U TEOPHUIO CIIOXXHOCTH aTOPUTMOB,;

e crneuuduUKaLMIO 33034, 10KA3aTeIbCTBO CBOMCTB MIPOrpPaMM, aBTOMAaTHye-
CKUI CUHTE3 TIPOTPAMM;

J CEMAHTUKY A3bIKOB IIPOIrpaMMUPOBAHUA.

Memodonoeus npoepammuposanus, N3ydarolinasi METOIBI C TOYKU 3pEHUsI OCHOB
[OCTPOEHUS. DTO OObeIUMHEHHAs] eAUHbIM (QUIOCOPCKUM IOAXOAOM COBO-
KYIMHOCTb METOJOB, MPUMEHSIEMbIX B Mpoliecce pa3padOTKU MPOrpPaMMHOIO
obecrneyeHus.

O TOM, 4YTO Takoe meTon

Memod — nyTb MccnefoBaHUst UMW MO3HaHMSA, Teopus, ydeHue. MeTopn BknoyaeT
cpeacTtBa (C NOMOLLBIO Yero OCyLUECTBNAETCA AeUCTBUE) 1 cnocobbl (kakum obpasom
OCyLLeCTBNSIETCA AeiCTBue).

Texnonoeus npocpammuposarus, MU3yvaroulass TEXHOJOT'MYECKUE TIPOLECChI U
TTOPSAAOK UX MMPOXOXICHU S (C NCITOJIb30BAHUEM 3HaHI/II7I, METOOOB N CpeZ[CTB).



naga 1. [pogbeccuoHasibHoe nporpaMmMmupoBaHue 33

TexHOTOTUUECKNI Mpoliecc — MOCIeA0BAaTeIbHOCTh HATIPaBICHHBIX Ha CO3-
JaHWe 38JaHHOT0 O0BbeKTa NeWMCTBUI (TEXHOJOIMUECKUX OMepaluil), Kaxaoe
M3 KOTOPBIX OCHOBAHO HAa KaKUX-IUM0O €CTeCTBEeHHbIX MpPOLieccax U YejloBeye-
ckoil gegrenbHOcTU. OOpaTMM BHMMAHUE HA TO, YTO 3HAHUSI, METOAbl U
CpelicTBa MOTYT WCIIONB30BAaThCsl B PasHBIX Mpolleccax W, ClIeIOBaTEIbHO,
TEXHOJIOTUSIX.

06 ucrnosib30BaHNU NMOHATUS "TexHoJiornsa”

OyeHb YacTo Mbl CrbILLUMM Takue codeTaHusi, kak "CASE-texHonorus", "VIHTepHeT-
TexHonorus", "Java-texHonorus" u T. N. OHM He O4YeHb KOPPEKTHbl U MPUMEHSIOTCS,
KaK npaBuro, B peKknamHbIX U MapKeTMHroBbIX akuusax. byaem cuntatb, UTO B Takmx
COYeTaHusX CrnoBo, ynoTpebnsaeMoe psiAoM CO COBOM "TexHornorus", nogyepknsaeT
cneundrKy onpenerieHHoro CpeAcTBa, NoAdepXuBaloLLero BeAeHUe TeXHONormye-
CKUX MpOLIeccoB, Hanpumep Habopa MHCTPYMEHTOB, COBOKYMHOCTW CTaHAapTOB WIS
s13blka NPOrPamMMUPOBAHNS, U CBSA3AHHbIX C HUM MEXAHN3MOB.

Hosocubupckuii akanemux A. I1. Epmos B konue 1960-x romos npesiio-
Kun nepepoauThb "Software Engineering” pyccKOsSI3bIUHBIM TEPMUHOM "TeX-
HoJiorMsl IporpammupoBaHusa”. Hapsay ¢ HUM IUIMPOKO HCIONb3YEeTCS U
TepMUH "WHXEHepUs MporpaMMUpoBaHu", MpUUYeM B OOJBIUIMHCTBE CIY-
yaeB MBI MOXEM CUNTATh, YTO 3THU TEPMUHBI 0003HAYAIOT OXHO M TO 3Ke.
Ecnu ToBopuTh 00 OTIMYMSX, TO 00JIACTh WHXEHEPHU TIPOTPAMMHUPOBAHUS
(KaK MHXEHepHOIo Aeja, TBOPUYECKON TeXHMUYECKOH OesTeIbHOCTU) Oosee
IIMPOKas M OXBAThIBAET BECh CIEKTp MNPAKTUYECKHUX IpodieM co3maHusd
NporpaMMHOro obecneueHuss. Muxcenepus npoepammupoeanus n3ydaeTr pas-
JTWYHBIE METOABI U MWHCTPYMEHTATBHBIE CPEICTBA ¢ TOUKM 3PCHUS OTpese-
JIGHHBIX TIeJlei, T. e. UMEeeT OUYEBMAHYIO MPAKTHIECKYI0 HAIpaBIeHHOCTD.
OcHoBHasg uaes WHXEHEPUW MPOTPaMMUPOBAHWS B TOM, 4TO paspaboTka
porpaMMHoro obecrnedyeHusl sBagerTcsd (GOpMalbHbIM IPOLECCOM, KOTO-
pblii MOXHO M3y4yaTb M COBEPIIEHCTBOBATH. JlaHHBIA pa3ges] MMEeT YeTKO
onpeneleHHyI0 aary poxiaeHus — 1968 rox. IlpuunHa ero nosiBieHus —
peakiusl Ha TaK Ha3bIBAaEMBIN "KpU3UC TIporpaMMHOro obecmeueHus”. Xa-
paKkTepHBbIe BOMPOCH W 3amadyd WHXEHEPUH TPOTPpaMMUPOBAHUS, W3JIO-
xeransle ®penepukoMm bpykcom (Frederick Brooks) |Bpykc 1999], akrty-
AJTbHBlL U IO CETOAHSIIHUI AeHb.

e Kak mpoekTrpoBarh U CTPONUTH MPOTPAMMEI, 00Pa3YIOLINe cucmembt?

e Kak mpoextnpoBaTh M CTPOUTH TIPOTPAMMBI W CHCTEMEI, SBISIIOIINECS
HaJeXKHBIM, OTJIAaXEeHHBIM, IOKYMEHTHPOBAHHBIM W  COIPOBOXIAEMBIM
npodyxmom?

e Kak ocymiecTBisITh MHTEJIEKTYAJIBbHBI KOHTPOJb B YCIOBHUSX OOJNBIION
caoscHocmu?

CeronHsilliHEE coJepKaHue pasjena "MHXeHepus MporpaMMUpOBaHUST" BeCh-
Ma JMHAMUYHO U OTpaxaeT OOJNbIIoe KOJWYECTBO HAMpaBIEHUN MCCIenoBaHUSI.
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IpuBeneM cMUCOK HEKOTOPBIX M3 HUX, KOTOPBIe aKTWBHO OOCYXIAIOTCS Ha
MEXIYHAPOTHBIX KOHMEPEeHIINAX TT0 HHXXECHEPHH TTPOTpaMMUPOBAHNS:

Tporiecc pa3paboTKH MPOTPaAaMMHOTO 0GecCTIeUeHNS
dbopmupoBanre TpeOOBaHN K TIPOrPaMMHOMY TTPOAYKTY;

obpaTHasg (peBepcUBHAsI) MHXEHEPUS — IPOLECC BOCCTAHOBIEHHUS CIIe-
mruduKay 13 Koua,

TECTUPOBAHNE;

COIIPOBOX/IEHUE U IBOJIIOLUS [IPOrPAMMHOIO 00ECIIEUEHMS;
APXUTEKTYpa MPOrpaMMHOIo obecmeyeHus;
00BEKTHO-OPUEHTHPOBAHHOE MOJIETUPOBAHNE;

WHXEHEpUS TPOrpaMMHUPOBAHUS W "TIpoMexxyTouHoe" (MEeXOy CceTeBOil
OIlEPallMOHHONW CUCTEMOM W IPOIrpaMMOIi [0Jb30BaTesl) NPOrPpaMMHOE
obecrneueHue;

aHaJIu3 IMPOrpaMMHOro obecrneueHusd;
dopMmanbHeie creurnpruKalnuy;
MaTeMaTUYeCKue OCHOBAHUSI MHXEHEePUU IPOrpaMMUPOBAHUS;

WHXEHepUsT TIPOTrpaMMUPOBAaHHUS W MPOU3BOANUTENLHOCTD TTPOrPaMMHOTO
MPOIYKTA;

WHXEHepHUs MPOrpaMMHUPOBAHMS A1l CUCTEM PEAIbHOIO BPEMEHMU;
WHXEHepHUs TTPOTPaMMHUPOBAHUS JIJIST MOOMITBHEBIX CUCTEM;
WHCTPpYMEHTapUit 1 OKpyKeHNe WHXEHEePUH TTPOrpaMMHAPOBAHNS;
MHXEHepHUsl porpaMMmupoBanus 1 UHTepHeT;

9KOHOMUKA MPOrPaMMHOI0O O0ecIeueHus;

METPUKM IIPOrPAMMHOIO 00eCImeyeHus;

WHXXCHEPUS MPOrpaMMHUPOBAHUS KaK y‘{66HaH JUCOUTIINHA.

O HUucmpymenmaneroe Hanpaeaerue, N3yJaroliee CUCTEMBI TIporpamMmupoBanms. Cro-
Jia BXOIST BCE MHCTPYMEHTDI, IOMAEPXKUBAIOILINE IIPOLIECC MPOrPaMMUPOBAHUSL.

1.3. MporpammupoBaHue. Hemy yuntbca?

JBanuats set JIn YaHr yunicst youBaTh cTpalllHbIX ApakoHOB. M Korma oH oBnajgen
3TUM UCKYCCTBOM B COBEPIIECHCTBE, 0Ka3aloch, YTO APAKOHOB Ha CBeTe HeT.

W Torna oH cTan yuuTh 3TOMY APYruX.

Kumaiickas myopocme

B mpenpinyiuem pasnene Mbl B OOLIMX YepTax ONpeAeIWId, YTO MpeIACTaBiseT
cobolt mporpaMMHpoBaHKe. Y MHOTMX MOXET BO3HUKHYTBH BOITPOC: YeMY XK€ KOH-
KPEeTHO HAIO YYUThCS, YTOObI cTaTh npodeccuoHanom?



naga 1. [pogbeccuoHasibHoe nporpaMmMmupoBaHue 35

Mur pacCMOTPUM YETBIPE MMOAXO0JAA, CBA3AHHDBIX C 06y‘{€HI/ICM.

O Touka 3peHus Ha NPOrPAMMUPOBAHME MEXIYHAPOMHbIX OPraHU3ALUM, 3aHU-
MaIOILLMXCS CTAaHAAPTU3ALUEH.

O Touka 3peHUs POCCUIACKUX IMPOrpaMM 0 UHMOPMATUKE.
O Touka 3peHHAS MPOTPAMMUCTOB ¢ OONBITAM CTAXKEM PabOTHL.

O Tloxxonm, mpemraraeMblii JTaHHOW KHUTOI.

1.3.1. Nopxopn Ha ocHoBe pekomeHaauuin ACM/IEEE

Hauynem Mbl C U3y4YCHUA TOYKMU 3PpCHUA MEKAYHAPOIHDbIX opraﬂmsauyu?[, 3dHU -
Maromuxcsa CTaﬁzLamesaumeﬁ:

O Accouuauuu 1o BbluuciaurenbHoit texHuke (The Association for Computing
Machinery — ACM, http://info.acm.org). D10 MexmyHapomHas HayyHas U
obOpazoBarejbHasd OpraHM3alusi, OCHOBHAs 3amaya KOTOPOH — pacmpocTpa-
HEeHUEe HAaBBIKOB, TEOpUH M IPUIOKEHUI U3 obnacTd MHOOPMALMOHHBIX
TEXHOJIOTU;

O MHMHcTuTyTa MHXEHEPOB IO 3JIeKTpoTexHuke u sjaexTtpouuke (Institute of
Electrical and Electronic Engineers — IEEE, http://www.ieee.org). Oto Bce-
MWpHAs OpTaHW3alusT WHXEHEPOB, HAMpaBIIIONas MeATeTbHOCTh TeXHIUC-
CKUX OOIIEeCTB M YYACTBYIOIIAS B pa3paboTKe CTAaHIApTOB.

PesynbpraToM coBMecTHOU pabOThI 3TMIX OpraHM3anuii crain "PeKoMeHmalnm IIo
nipertonaBaanio nHpopmaruku 2001 (http://www.computer.org/education/cc2001).
PexoMeHmammm MCIpasiIsioT W TOTONHIIOT Oojiee paHHWE OTYETHI, B TIEPBYIO
ouepenb Hambosnee wusBecTHble pexoMmenmammu 1991 r. [Curriculum 1968],
[Tucker 1991], [Denning 1989], [Parnas 1990]. CTpykTypa COBOKYINHOCTHU
3HAaHUI Mo MHGPOPMATUKE OpPraHu3yeTcsl B BUAE TPEXypPOBHEBON Hepapxuye-
CKOH CTPYKTYphI: obnacTeil (OTAENbHBIX YacTeil AMCUUIUIMHBL MHPOPMATUKH),
pasnenoB (TeMaTUYeCKMX MOAyJeil BHYTpU o0JacTM) MU Habopa TeM AJId Kax-
JIOTO pasmena.

CroeuuanpHass KoMMcCUs ompenenunia 14 obnacreil, CTpyKTYpUPOBAB TeM CaAMbIM
BCIO IpeaMeTHY objacTh uHpopMaTuku. B Tabn. 1.1 mpuBeneH mepeuyeHb ITUX
objacTeit ¢ ykazaHueM o0s3aTebHBIX pasziefioB. O0s3aTebHbIEe pa3/eNbl BKITIO-
YalT B cedsT TOJIbKO TOT MaTepual, Mo KOTOPOMY JIOCTUTHYTO MPAaKTUYeCKN Bce-
obllee corjacrue o HEOOXOAMMOCTU JAHHOTO pazfiena KakKIOMY CTYACHTY B KaxX-
Jolt TporpamMMe oOyueHUsT KOMITBIOTEPHON CelMalbHOCTH.

OO6s13aTenbHbIE pas3feibl JAOTOHSIOTCS haKylbTaTUBHBIMU. Harmpumep, mist o6-
JacT "aJTOPUTMBI U TEOPUSI CIOXKHOCTH", OMHUM U3 (haKyJIbTaTUBHBIX Pa3/ciioB
siisieTcss "Teopusi aBroMaroB”. OTCYTCTBME JaHHOTO BAXXKHOTO pasfienia cpean
00s3aTe/IbHBIX BOBCE HE O3HAYAET HeraTMBHOIO MHEHUS o ero neHHoctu. Ilpocro
He ObUIO JOCTUTHYTO €IMHOAyllIWe B paboyeil rpymme, KOTOpoe MO3BOJMIO Obl
OTHECTU Pas3aes K KaTeropuu o0s3aTelbHbIX.
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Ta6bmuya 1.1. [NepeyeHb pekomeHpoBaHHbIXx ACM/IEEE mogyneii 3HaHuii

O6nacTtb

Paspenbl

JucKpeTHble CTPYK-
Typbl (DS)

OyHKUMM, OTHOLWEHMA U MHoxecTBa. OcHoBbl noruku. MeTogpl
pokasatenbcTBa. OcHOBbI BbluucneHuid. padbl 1 gepesbs. duc-
KpeTHas BepOATHOCTb

OcHoBbl  nporpam-
Muposatus (PF)

OCHOBHblE KOHCTPYKLMU MpOrpamMmMupoBaHusi. ANroputMmbl U pe-
weHue 3agay. OyHaaMeHTasbHble CTPYKTYpbl AaHHbIX. Pekypcus.
CobbITuiAHO-ynpasnsieMoe NporpaMMnpoBaHme

AnroputMbl 1 Teo-
pusa cnoxHoctu (AL)

OcHoBbl aHanusa aJiIropuTMoB. AﬂFOpI/ITMI/NeCKVIe cTpateruu.
CDpr,ameHTaanble BblMUCINTE IbHbIE aNTOPUTMBbI. Pacnpep,eneH-
Hbl€ aJITOPUTMbI. OcHosgbl Teopui BblMUCITUMOCTU

ApxutekTypa U op-

LindopoBas noruka u umudposbie cuctembl. [peactaBneHne paH-

raHusauus OBM Hbix B namsaTM kKomnbioTepa. OpraHu3aums MalunMHbl Ha YPOBHe

(AR) accembnepa. YcTpolicTBO NamsT komnblotepa. Baaumopelicteue
1 KommyHukauuu. OyHKLUMOHanbHas opraHusauus. MHoronpouec-
COpHble U aslbTepHaTUBHbIE apPXUTEKTYpbI

OnepauuoHHble O630p onepauuoHHbix cucteM. OCHOBbI OMepaLMOHHbIX CUCTEM.

cucremsbl (OS) Mapannenuam. MnaHupoBaHue n aucnetyepusauus. YnpasneHue
namsTbio. YnpasneHune ycTpoiicTBaMu

PacnpegeneHHble BeepgeHue B pacnpegeneHHble BbluucneHus. Cetn n Tesiekommy-

BoiuncrieHus (NC)

Hukauuun. CeteBas 6e3onacHocte. Web kak npumep apXuTekTypbl
"kKnueHt-cepeep"

fsblku MporpaMmu-
posatus (PL)

Ob630p A3bIKOB MpOrpamMmMuUpOBaHUS.
BeeneHne B TpaHchAuMio.
MexaHu3mbl abcTpakuumu.

BupTyanbHble  MalUuHBbL.
lNepeMeHHble X TUMbl JaHHBIX.
O6beKTHO-OpUEHTPOBAHHOE

BsaumopgelictBue
yesioBeka UM Mallu-
Hbl (HC)

nporpammvimpoBaHne
OcHoBbl B3auMogencTBua YenoBeka U MaLlnHbl. [TocTpoeHue npo-

cToro rpacpuyeckoro uHtepdpeiica

KomnbloTepHas
rpacdpuka u Bu3ya-
ruzauus (GV)

®OyHoameHTanbHble MeToAbl B rpadouke. ['padpuyeckne cuctemsl

WHTtennekTyansHble
cuctemsl (IS)

OcHoBHble BOMPOCHI, CBA3AHHbIE C UHTENEKTYyaslbHbIMU cUcTeMa-
Mu. [Mounck peluenuii. [pegctaBneHne 3HaHU U BbIBOS,

YnpaBneHue
uHdpopmauuetii (IM)

WHdopmaumoHHble Mogenu u cuctembl. Cuctembl 6a3 gaHHbIX.
MogenupoBaHue gaHHbIX

CouuanbHble
“ npocbeccuoHarnb-
Hble Boripocbl (SP)

UcTtopuss uHdopmatk. CoupmanbHbli KOHTEKCT UHAOPMATUKN.
MeToabl U cpencTBa aHanuaa. [podeccuoHanbHas 1 aTuveckas
OTBETCTBEHHOCTb. HepocTaTku KOMMBbIOTEPHBIX CUCTEM U PUCKM,
CBA3aHHble C uUX npumeHeHueM. WHTennektyanbHas cobcTBeH-
HocTb. KoHduaeHUMansHOCTb U rpaXcaaHckue ceobogbi
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Ta6nnya 1.1 (okoHuyaHue)

O6nacTb Paspenbl

WHxeHepuss  npo- [lpoekTupoBaHue nporpaMmmMHoro obecneueHusi. VicnonbaoBaHue

rpaMMumpoBaHus nporpamMMHbIX UHTEPdECOB MpunoxeHuin. [NporpaMmMHble cpea-

(SE) cTBa N oKkpyxeHus. [lpouecchl pa3paboTku nporpammHoro obec-
neuveHus. Cneumndumkauma n TpeboBaHus. lNpoBepka cooTBETCTBUS.
Osonouusa nporpaMmmMHoro obecneyeHus. YnpaeneHue nporpamm-
HbIMU MpOoeKTamMu

BoMucnutenoHas
MaremMmatmka n vymc-
NEeHHble MeTo bl
(CN)

ITockobKy /11 KaXoro U3 o0si3aTebHbIX Pa3le/oB yKa3blBaeTCs PEKOMEH/ye-
MO€ BpEMsI, MOXHO OIIPEAe]UTh 5 00JacTei-IUAepOB: JIUCKPETHbIE CTPYKTYPHI,
OCHOBBI MPOTPAMMUPOBAHUSA, AJTOPUTMBI U TEOPUSl CIOXKHOCTU, APXUTEKTYpPA U
opranuszauusg DBM, a taxke MHxXeHepus IOporpamMmupoBaHus. TeM cambiM, Oe-
30TOBOPOYHBIM JIMJIEPOM CTAHOBSITCS OCHOBBI MPOTPAMMUPOBAHUS, TTOAKPETIIIEH-
Hble AUCKPETHON MaTeMaTUKON ¢ OMHON CTOPOHBI, apXWTEKTypHOU Tiatchopmoit
C JIpyrol M TIpaKTUYECKOM HAIMpaBAEHHOCTHIO Pa3pabOTKU MPOTPaMMHBIX TPO-
JYKTOB C TPETBHEW.

B xauecTBe OCHOBHI ISl pa3paboTKM y4eOHOI IporpaMMBl TT0 WH(GOPMATHKE pe-
KOMEHJIAIINU OTIPEIeNSIIOT Habop oOIMX TpeOoBaHUM, TMpeaAMeTHBIM MaTrepuan,
00s13aTeTbHBIN JUIST CO3JaHMST TIOJTHOTO TIpeACTaBlIeHUs o crenuaibHocTu. OHU
HE HaBI3bIBAIOT TOH WJIM MHOM CTPYKTYpbl KypcoB. OOliue TpeGoBaHMI Mped-
CTaBlieHbl B BuUAe Mopnyieil 3HaHuii. Ilpu cocTaBieHMM KOHKPETHBIX y4YeOHBIX
[porpaMM, MOMHUMO O03aTeIBLHOIO BKJIIOYEHMS Marepuana MOayaei, JOJXKHBI
YUUTBIBATHCS CIEAYIOIIME COCTABHBIE YACTHU:

O wu3yyeHHe MATEMATUKU U €CTECTBEHHO-HAYYHBIX TUCLUILIMH;
O npoBedeHue JA00OPATOPHBIX PAOOT, BKIIOYASI MPOrpaMMUPOBAHUE;

O BocnuTaHUE HpOd)eCCI/IOHaJTBHI)TX HaBBIKOB.

1.3.2. Poccuintckue nporpamMmmbl no nHdpopmaTmke

Crapaiicst npexcie ObITb MyJAPbIM, & YUEHBIM —
Korja Oyzaelb UMETh CBOOOHOE BPEMSL.
Hugpacop

Poccuiickue mporpammbl 1o WHpopMaTuke B OOJBIIONH CTENeHW COOTBETCTBYIOT
pekomeHgannaM ACM/IEEE. OnHoi#l u3 Hanbosiee M3BECTHBIX U YAaUHBIX OTede-
CTBEHHBIX TIpOrpaMM sBjsieTcsl yueOHbI Tad 1o crnenuanbHoct 220400 "TIpo-
rpaMMHoOe obeclneyeHre BbIYUCIUTEIbHOH TEXHUKU U aBTOMATU3MPOBAHHbBIX
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cuctem" [TOC 220400] [JlaBpoB, Ciucenko, Letitun 1985]. Ceiltuac Habupaer
MOMYJISPHOCTh Cpedud CTYIeHTOB U IIperojaBaresieil HoBasg CIELUalbHOCTh
351500 "MatemaTudeckoe obecrneuyeHue M aAMUHUCTPUPOBAHUE UHGOPMALIMOH-
HbIX cucTeM". B mocnenHee BpeMs pOCCUHCKUMM CIELMATMCTAMU ObU1 OPraHu30-
BaH psd KOHQEepeHIMH, MOCBAILEeHHbIX MPenofaBaHuI0 MHGOPMATUKU, HAIpPHU-
Mep OTKpBITas Bcepoccuiickas KoHgepeHuns "[IpenogaBanne mHpOPMAIIMOHHEBIX
texHojiornii B Poccuiickott Meneparmu” (http://www.it-education.ru/).

OCHOBHBIC HamNpapieHUS Pa3BUTHS WHOOPMATHKH B IIEJIOM COOTBETCTBYIOT TEM
CITEITMATLHOCTSIM, KOTOpBIE BEIIEICHBI B POCCHUUCKMX cTaHmapTax. Poccuiickie
CTAaHIAPTHl W TIPOTPAMMBI VHUBEPCUTETOB MHOTMX CTpaH MHpa B IICIOM CXOXU
IPYT ¢ IPYTOM, YTO OTpakaeT TOT (pakKT, YTO BHIACHWE TCHICHIIWH pPasBUTHS WH-
dopmaTuku B Poccuu U B Ipyrux cTpaHax MpakTUYeCKH UASHTHYHO.

OfHako CyUIECTBYIOT U HEKOTOPble OCOOEHHOCTH POCCUICKOTO 00pa3oBaHuUs B
obsactn MHMopMaruku. B HeM, Mo cpaBHEHMIO C aMEPUKAHCKOM cucTemoit ob-
pazoBaHusl, mpuaaercs OoJibliee 3HAYeHUE (PyHIaMEHTaIbHOMY MATEMaTM4ecKo-
My OOpa3oBaHMIO M HECKOJbKO MEHbllIee 3HAUYEeHUE eCTeCTBEHHbIM HayKaM Hu
npodecCUOHAIBHOI MMOATOTOBKE. DTO CBI3aHO C TEM, YTO KOMIIbIOTEPHbIE HAYKU
B Poccuu cozgaBaiuch NpeMMYILECTBEHHO MATEeMAaTUKAMU, TPaIULMUOHHO OT-
JAOIUMU pearnoYTeHne GpyHaaMeHTaTbHbIM 3HaHUsIM. OBlajieHue TaKUMK 3Ha-
HUSMU B HauOOJbIIENH CTEMeHU CIOoCcOOCTBYET (hOPMUPOBAHUIO MBIIIJIEHUST 00Y-
yatomuxcs. [IpuunHa pasauumii 3aech B TOM, YTo B Poccum KOMTIBIOTEpHBIE
HayKu W COOTBETCTBYIOIIME oOpa3zoBaTeSibHbIe MPOTpaMMbl MCTOPUYECKM TIpe-
HMMYILECTBEHHO MaTeMaruyeckue, a B AMEpUKe — MHXEHEpHbIE.

CiencTBueM 3TOrO SIBISETCS TO, YTO aMEPUKAHCKUI CTHJIb OOYUYEHUS OPUEHTU-
POBAaH Ha M3y4YeHHE Tpollecca Habopa CTAHMAPTHBIX PEIIEHU MMOJ, TUIIOBLIE CH-
tyauuu. POakTUYecKd, 3TO IOATOTOBKA TEXHOJOIOB, O0ecleYMBaAIOUIUMX PadOTy
cepuifiHoro npousBoicTBa. Poccuilckuii ¢TUab O0yuYeHUs] MOAPA3yMEBAET OCMBbIC-
JeHWE IPUHLMIIOB IOJYYEHMS] pelleHMsd U IMOHUMMAHME BaKHOCTU Pa3BUTUS pe-
LIEHUS 33da4M OO0 O0OOLIEHHOro MOAX0Aa. DTO IOArOTOBKA YYEHBIX, CIIOCOOHBIX
pelrarh YHUKANbHBIC 3aIaqi.

KoneyHo, 6osbLI0i 00BEM 4acoB, OTBOAMMBIA Ha oOlUeMaTeMaTHYecKue TUCLIMII-
JIMHBI, UMEeT W OTpHUIATeJbHBIe CTOPOHBI. [J1aBHAsT W3 HUX — yMEHBIICHUE JJIST
CTyIEHTa BO3MOXHOCTH BbIOOpa. OOydyeHWe MODKHO OBITh BapMATMBHBIM — C
MHOXECTBOM JIbTEPHATUBHBIX CITEIIKYPCOB IPHY HEOOJIBIIOM YHCIe 00sI3aTe/TbHBIX.

OTMeTM Takke, YTo OoJblilasg yacTh Toro, yemy Bac OyayT yuuth (rme ObI TO HU
Ob1J10), B Oyayiieit pabore Bam He moHagobuTesi, Kak OBl THIATENHHO HU ObUT CO-
cTaBjeH yyeOHBIit T1aH. B xopollux y4eOHBIX 3aBeIEHUSX CTYIEHT HauuHaeT 3TO
TMIOHWMAaTh, MPUAS HA TPOU3BOACTBEHHYIO TPAKTUKY B KOMIAHUIO, 3aHUMA0-
1IyIocsd paspaboTKoil mporpaMmHoro obecnedenus. M Haobopor, Bam MoryT mo-
TpeboBaThbCd B JIyULlEM CJlyyae MECSlbl, YTOObl HAYYUTbCS TOMY, UTO TpedyeTcs
I1s1 ycrelHoi pabotnel. Iloatomy IaBHOe, uTo TpedyeTcs OT yueOHOro 3aBee-
HUSL — ITO HAYHUMb YHUMBCAL.
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1.3.3. Touka 3peHunsa onbITHbIX NPOrPaMMnUCTOB

MHeHUsa OOIIECTBEHHBIX OpTaHW3alWii W CIEeIMWaJCTOB B 00JacTh OOyYeHHS
JOMOJHUM MHEHMEM OIIBITHBIX IporpamMmmucTtoB. Ham Taxxke OymeT MHTEpecHO
Pa3o0paThCsl, HACKOJBKO 3TU MHEHUS OJM3KKU APYT APYTY.

Tumotu Jleropumx (Timothy Lethbridge) B 1998 roay mposen ompoc 6oiee
200 onbiTHBIX mporpammuctoB [Lethbridge 2000]. Bbuio BeIOpaHo 75 mpef-
METHBIX O0JacTel, MO0 KOTOPLIM €CTh yYeOHbIe KypChl IPAKTUYECKM B KAXIOM
BhIclIEM ydyeOHOM 3aBeaeHMM. OTHOCUTEIBHO KAX/I0W 00aacTu ObL1 3aJaH Pl
BOTIPOCOB.

O HackoabKo MOJEe3HbIM 0KA3AI0Ch 3HAHUE HOOpoOHOCHEed UMEHHO DTOrO Ipel-
MeTHOro martepuasa B Baieil kapbepe pazpadoTunka IpOrpaMMHOIO obecrie-
YEHUST WJIN MeHeKepa MpOorpaMMHBIX TTPOeKTOB?

O Kakoe eéauanue okazaao M3ydyeHUE ITOIO IpeaMETHOro marepuana Ha Baiie
MBbIIILJIEHUE, HE3aBUCUMO OT HEMOCPENCTBEHHOro MPUMEHEeHUS MoapoOHOCTel
Ha mpakTuke?

O1BeThbl JaBaIKMCh B Oaulax B Auana3oHe oT Hy/as (0ecrone3HOCTb WIM OTCYTCT-
BUE BAWSHUS) 0 TATH (CylllecTBEHHas TOJib3a WIW 3HAYUTEIbHOE BIMSIHUE).
Hexkotopbie pesyabTaThl ompoca TipeAcTaBieHbl B Taba. 1.2. B rpade "llones-
HOCTB" BBIUMCIIEHO cpefiHee apudmerudeckoe 3HadyeHue rpad "TloapobHocTu" n
"Bausnue". TlpenMeTHble obnacTH TiepeyuceHbl B TOpsiAKe YOBIBAaHUS MX 3Ha-
YMMOCTHU [IJI51 OMPaLIBaAEMbIX.

Tabnuya 1.2. Hanbornee nonesHoie 06/1acTy NporpaMmypoBaHis

MpepmeTHas obnactb MonesHoctb [logpo6bHocT BnnsHue
KoHKpeTHble A3bIKM MporpaMMUpOBaHUs 3.8 41 3.5
CTpyKTypbl AaHHbIX 3.6 3.7 3.4
[MpoekTupoBaHue nporpamMm 1 NaTTepHs.l 3.5 3.6 3.5
ApxutekTypa nporpammHoro obecneyeHus 34 35 3.3
TexHuueckoe 3agaHue u cneyudnkaums 3.4 3.5 33
YenoBeKko-MalLUMHHOE B3auMoaelicTBue 33 3.3 33
O6bEKTHO-OPUEHTPOBAHHbIN MOAXOL, 33 3.3 33
OTuka 1 npodpeccroHannuam 33 3.2 3.4
MeTogabl aHanMsa 1 NpoeKTMpoBaHUs 33 3.3 33
BeicTynneHus u npeseHtayum 33 35 3.1

YnpaBneHue npoekrtamu 33 34 3.2
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Ta6nnya 1.2 (okoHuyaHue)

MpepmeTHas obnactb MonesHoctb [Mopgpo6bHocT BnunsaHue
TecTtupoBaHue, Bepudumkaumsa 1 kKa4ecTBo 3.2 33 3.1
[MpoekTupoBaHue anroputMoB 3.2 3.3 3.1
HanucaHune TexHu4eckol JoKyMeHTauuum 3.1 3.4 2.9
OnepauuoHHble cuctemsl 3.1 3.3 3.0
basbl gaHHbIX 3.1 3.3 2.8
PykoBogcTBO npoektamm 3.0 3.1 3.0
KoHdpurypauums n ynpaeneHue Bepcusmum 3.0 3.3 2.8
Mepepaya paHHbIX 1 ceTun 3.0 3.1 2.8
OcHOBbI MEHEAXXMEHTA 2.9 2.9 2.9

PesynbraThl JAaHHOTO oOMpoca He BbI3BIBAIOT yauBIeHUs. [IporpamMMucros-
MPaKTUKOB "KOPMUT' 3HAHWE KOHKPETHBIX SI3BIKOB TporpamMMupoBaHus. [lanee
UAYT pazadyHble pasfesibl OCHOB MPOrPAMMUPOBAHUSA M TEXHOJOIMHU IPOrpaMMM-
pOBaHUS.

Fuie onuH ompoc 661 mpoBeaeH B 1999 roay cpenu pyKoBoauTenei OOJIbIIOTro
KOJIMYECTBA aMEPHUKAHCKNX KOMITBIOTEPHBIX KoMTaHWil. UM OBUTO TIpemToXKeHo
OIICHUTH TIePCIIEKTUBHOCTb OCHOBHBIX MPAaKTHYECKUX O0JIacTeil IporpaMMupoBa-
HUSL B IpolieHTax. B aToM ompoce mpaktuyeckue 00JacTU BKIOYAIM Ha3BaHM
KOHKPETHBIX $SI3bIKOB M CHCTEM IPOrpaMMMPOBAaHMS, ONEPALMOHHBIX CUCTEM U
6a3 maHABIX. OTMETNM, YTO Ha TO BpeMs TTOYTH ITOJIOBUHA OIIPOIIeHHBIX Has3Baa
Haubojiee mepcrnekTUBHON obnacTbio "A3biK mporpammupoBaHus C++". anee,
CO 3HAYUTEJbHBIM OTPBLIBOM, B IMOPSIAKE YOBIBAHUS TrojocoB LUIM: "OOBEKTHO-
OpPUEHTHUPOBAaHHOE IHpoekTUupoBaHue", "OnepauuoHHas cucrema Windows",
"SI3bIK U cucreMa nporpammupoBaHus Visual Basic" u "IlpoexrupoBaHue rpacpu-
YECKOTO TI0JIb30BaTENIbckoro MHTepdeiica”. JobaBum, uyto "f3bIK MporpaMMupo-
BaHus Java" Takke BolliesNl B JeCATKY, HO Bcero JUIIb AecaThiM. U omsTh Xe,
TOYKA 3PEHMSI PYKOBOAMTEIEH B MOCTaTOYHOM CTEMEHU IIOHITHA U OObICHUMA.
Azbik C++ ObU1 U OCTAETCS SA3bIKOM IIPOGECCUOHAIBHOIO IPOMBILIIEHHOIO Mpo-
TpaMMHPOBAaHMS, HECMOTPSI Ha Bce €ro HemocTaTKh. PyKoBomuTenm B OGONBIIEH
CTETICHW, YeM TIPOTPAaMMUCTEI, MPAarMaTUIHBEI W TPE3BO OILEHWBAIOT PEeaTbHOCTH
pPHIHKA W (haKTOPHI, CHIDKAIOIINE PUCK (HAIpuMep, HATMYNE CTaHIApTa S36IKa).
W mymuxa, cBsg3aHHasd ¢ A3bIKOM Java, MX 3apaxkaeT B MEHblUEd CTeleHU, YeM
[IPOrPaMMHUCTOB-OINTUMUCTOB.
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1.3.4. NMopxopn, npeanaraemMbliint AaHHON KHUTOM

Ham mpenpcrapisiercst, 9TO HACTOSIINI TPOTPAMMHUCT, CIEIHATNCT B 0OJacTH
MHOOPMATHKH TOJKeH 00JIafaTh 3HAHUSIMA B TPeX CICAYIONINX OOIACTAX, YMETh
HUX TaPMOHMYHO COYETaTh U IPUMEHSITh HA IPAKTUKE:

O npodeccuoHanbHOE MPOrpaMMUPOBAHUE;
O Tteopus IpOrpaMMHUPOBAHNS;

O wMareMaTUYeCcKHUEe OCHOBBI IIporpaMMHpOBaHNs.

1.3.4.1. MpodbeccuoHanbHoe nporpaMmMmupoBaHue

HaHHasg KHUTA LEJIUKOM TOCBSIIIEHA dJeMeHTaM TMpodeccuoHaTbHOTO Mporpam-
MHUpOBaHUS. B mpeaucioBuu Mbl yXe OTMETUJIM, YTO OCHOBHBIE OOJACTU B IPO-
deccuoHaIbHOM NPOrpaMMUPOBAHUM IPEACTABIEHbL TPeMsS B3aUMOCBSI3aHHBIMU
rpynnamu. Kaxnag rpynmna — 3To o0beAMHEHUE IBYX JOCTATOYHO ONM3KHUX Ha-
npapieHuit. O6pasHO 3TO MOXHO MpPEACTaBUTb B BUAE Tpex KOo(MelHBIX 3epeH
(puc. 1.2). Bce »Tu HampaBleHHUS] WMEIOT YETKYI TPAKTUUYECKYI0 HalpaBJeH-
HOCTb.

MeTtogonorum
nporpaMM1MpoBaHust

TexHonorum
nporpaMMmpoBaHus

A3blkn
nporpaMMmMpoBaHmns

OnepaunoHHble
nnatopmebl

i —

Cucrtemsol ApXUTEKTYPHbIE
nporpaMM1poBaHust nnatchopmbl

Puc. 1.2. Tpun 3epHa npodheccnoHansHOro NnporpaMMrUpoOBaHms

1.3.4.2. Teopua n pyHgameHTanbHbie OCHOBbDI
nporpaMmMupoBaHus

Kpome npodeccuoHanbHbIX 3HAHUI U MPOrPpaMMUCTA BaXKHBI €lle TeopeTuye-
ckue U GpyHIAMEeHTAIbHbIE 3HAHMI. DTO HAMpPaBAeHUS MPOrPaMMUPOBAHUS, CBSI-
3aHHbBIE ¢ TPEMSI OCHOBHBIMM MOHSTUSIMU: AITOPUTM, 3a7a4a U BBIYUCIUTEND (CM.
pa3d. 1.7.3). Ha puc. 1.3 mpencrapieHbl HEKOTOPbIE 3TU HAIpaBAeHUSs, TTpUUYEM
OHU PACIOJOXEHbI MEXAY TPeMsl OCHOBHBIMM MOHATHSIMM TaK, YTOOBI [1OKA3aTh
UX 0JM30CTh K OTHOMY MM HECKOJbKUM U3 HUX.
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e Teopus CNOXHOCTU

3agava Bblumcnurens

Puc. 1.3. HanpaeneHuns Teopmnn nporpamMmupoBaHns

B xadectBe nuTepaTypbl IO TEOPETHMYECKUMM M (yHIAMEHTAJIbHBIM 3HAHUSIM B
00J1acTU IPOrpaMMUPOBAHUS MPEIOKIUM YEThIpe MOHOrpaduu.

O "UckyccrBo nporpammupoBanus” [Kuyr 2000].
O "AnroputMbl: nocTpoeHue u aHanus" [Kopmen, Jleitzepcon, Pusect 1999].
O "Anreopanueckas anroputmMuka” [Honen, Kutre 1999].

O "Bsemenuwe B TeopeTmuecKoe mporpammupoBanne” [Epmos 1977].

1.3.4.3. MatemaTnyeckmne oCHOBbI MporpaMMmMpoBaHus

Korpa Tonanbn Kuyr (Donald Knuth) 3amyman ceputo KHUT TIOA Ha3BaHUEM
"MckyccTBO MpOrpaMMUPOBaHUS", TO OH OTMETU HEOOXOMMMOCTh JJISI TIpoTpaM-
MUPOBAHUS BAKXHBIX MAaTeEMaTUYECKUX WHCTPYMEHTOB. bblia HeobxonumMa MMEeHHO
TAa MareMaThKa, KoTopas Tpebyercs A1s TOCKOHAJIBHOIO U OOOCHOBAHHOIO MC-
TOJKOBAHUs KOMIIBIOTEPHBIX IporpaMm. Kak mpaBuio, 3To MareMaTuka, KOTopasi
HMeeT KOHKPETHbIe KJIaCCUYECKME pe3yJbTaTbl, IO3BOJSIONIAS IONYyYUTh YIO-
BOJILCTBHE OT PEIIEHUS] YMCIEHHBIX 3alad WJIK OIEHUTb MO JOCTOMHCTBY POJib
MareMarnyeckux MeTtofoB. IIpM 3ToM BaXXHO yMETb MCCIENoBaTh C MaTreMaTude-
CKOWl TOYKW 3pEHMSI KaK JAUCKPETHBIE, TaK U HeNpepbiBHbIE (KOHTUHYaJIbHBIE)
cucteMbl. Ha puc. 1.4 npencrasieHbl pa3aeibl MAaTeMaTuKKU, Haubojee BaKHbIE
UL IPOrPaMMUPOBAHMS.

BaxkHble Ons NporpaMMUpOBaHus pasaensi MaTeMaTvki

OnckpeTHas maTemaTtuka KoHTnHyanbHas matemaTtuka
pareve’” —_—
OuckpeTHbii MaTtemaTtunyeckass Anrebpa Metogbl Teopus Teopus
aHanus norvika MaTeMaTM4ecKoro NpUBNMKeHHbIX BEPOSTHOCTU

MOZENUPOBaHUST  BbIYUCTEHWIA

Puc. 1.4. Matematnieckme OCHOBbI NPOrpaMMmMpOBaHNs
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Cremyioliye yeTblpe y4eOHMKA IPEeNCTABISIOT MOCTATOYHO IMOJHYIO KapTUHY B
obacTu MaTeMaTUYECKUX OCHOB IIPOrpaMMUPOBAHMSL:

O "Konkpernas marematuka. OcHoBanme nHpopMmarnku' [['paxem, Kayr, Tla-
TalHuK 1998];

O "MuckpeTHblit aHaan3" [Pomanosckuii 1999];
O "KombuHaTtopuka ais nporpammuctos” [JIunckuii 1988];

O "lIporpammupoBaHue. MareMaTMUueCKME OCHOBbI, cpeacTsa, Teopus” [Jlas-
pos 2001].

[00aBUM, YTO MPOrPAMMHUCTAM BAXKHO OOBSICHATH TO, KAK MaTeMaTUKA HAXOIUT
npuMeHeHue B uHbpopmaruke. Hampumep, 4ToOBI OLIEHMTb OTKA3bl BBIYMCIM-
TENMBHOM TEXHWKW, WCIOML3YeTCS Teophs BEepoOATHOCTEH, a TaKmX IIPUMEpPOB
OYeHb MHOTO M B IPYTMX pasfeiiaX MaTeMaTHKH.

1.4. NMporpammupoBaHue. Kak yuntbca?

Ecau Tbl 3Haelib Bce, TeOE HYKHO €111€ MHOTOMY HAyYUThCSI.
Hapoonas myopocme

Wrak, Mbl yBUIenM, yeMy Hamo yuuThcs. Temepb mepeiiieM K BOIpPOCy: Kak
JOJDKHO TTPOMCXOINTH OOyUeHHe TIporpaMMHUpPOBaHMIo. [lanxee MBI M3JIOXUM Clie-
JOYIOILUE MOIXObL:

O nmnepBblii ocHoBaH Ha pekoMmeHmanusix ACM/IEEE u mnpencrasisier coboii
cJIeIoBaHNEe COOTBETCTBYIOIIMM MUPOBBIM CTaHIApTaM;

O BTOpPOIT TIpencTaBIAeT COOOI PEKOMEHIAITNN POCCUMCKIAX CTIEITHATNCTOB;

O TpeTuil OTpaxkaeT aBTOPCKYI0 TOYKY 3PEeHHMS M3BECTHBIX CIELMAIMCTOB Ha
dbopmmpoBaHre HaBEIKOB TPOTPAMMHIPOBAHMS,;

O HakoHell, Mbl OOCYIMM POJib HACTABHMKA B Ipoliecce oOydyeHUs MPOrpaMMu-
POBAHHUIO.

1.4.1. NMopxopn Ha ocHoBe pekoMmeHpauuin ACM/IEEE

PaccMoTpuM METOMONIOTHYECKU TTOIXO/ HA YPOBHE CJETOBAHUSI peKOMEHIAIUSM
ACM/IEEE. HauGonee WHTepecCHbIMU 3[eCh MNPEICTABISIOTCS CTpaTeruu Io-
CTpPOeHUsI 0OyYeHUsT TTporpaMMHUpoBaHuio. Onpeaensercs 1ecTb pa3sInuHbIX pea-
JW3alMA BBOAHBIX KYpPCOB W YeThIpe TEMAaTHUECKMUX MOAX0Aa K KOMIIOHOBKE OC-
HOBHBIX KypcoB. Ha puc. 1.5 mnpeacrapieHa B3auMMOCBI3b HUX B CTPYKType
y4eOHOro IiaHa.

IllecTsb BBOOHBIX KypCOB MOJDKHBI 3HAKOMUTb C HabOpoM (yHIaAMEHTAIbHbIX
KOHUEMIMA UHDOPMATUKM.

O 1lodxod c opuenmauueil HA UMREPAMUBHOE NPOSPAMMUPOGAHUe ABISETCS HAU-
00s1e€ TPALULIUMOHHBIM.
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\
YInyGneHHble | yrny6nenHbie Kypobl, HEOBXOANMbIE ANS 3aBEpLUEHNs NPOrPaMMbI
Kypcbl =
OCHOBHbLIE TpaonumnoHHbii CokpalleHHbli CucteMHbii Beb- CMellaHHbIn
Kypcbl noaxon, nogxopq noaxon, nogxon MOAXOA

A
BeogHble Nmnepa- O6bekTHO- ®DyHKUMo- Maken-  Anroput-  AnnapartHbii
KypcChbl TUBHbIA  OPWEHTU-  HamnbHbIA  MalbHbIN MUYECKUA Moaxon

nogxod — poBaHHbIM  MoAxod — NOAXod — mnoaxon
nogxon

Puc. 1.5. YpoBHU KypcoB n cTpaternn oby4eHus

O [lodxod ¢ opuenmauueil Ha 006eKMHO-OPUEHMUPOGAHHOE HPOSPAMMUPOGAHUE C
caMoro Hayaja AeaeT aKUeHT Ha MPUHIMIIAX O0BEKTHO-OPUEHTUPOBAHHOIO
MMPOCKTUPOBAHUSA W TIporpaMMHpoBaHusA. [lepBBIiT Kypc HaYMHaeTcs HeIo-
CPENCTBEHHO C TIOHATHS OOBEKTOB M HACICIOBAHUS.

O [lodxod c opuenmayueil Ha QYHKYUOHALbHOE NPOSPAMMUPOBAHUE TO3BOJIET
CKOHIICHTPUPOBAThCST Ha (yYHIAMEHTANBHBIX BOTIpocax, Ojaromapsi MHHWUMAa-
JUCTCKOMY CHHTaKCUCY GYHKITMOHATBHBIX SI3BIKOB.

3O [lo0x00 ¢ makcumasbhbiM 0X6aMOM Mamepuala TpefaocTaBisieT Oojee 1e0CT-
HBIU B3MJISIT Ha AUCHMILIUWHY. [Ipu TakoMm moaxone obydarolimnecs cpazy Mo-
TYT OIIEHUTH 00beM MH(OPMATHUKH.

O [lodxod ¢ opuenmayuell Ha aseopummsl TIpEATIONAraeT IMPeICTaBIeHUe OCHOB-
HBIX KOHIENUMH MHMOPMATUKU C UCTOJb30BAaHUEM TICEBIOKOIA BMECTO pe-
ATBLHOTO SI3bIKa TIpoTrpaMMupoBaHUs. JIaHHBINM MOAXON MWHUMUBUPYET YCU-
WS,  yXomsiiue  Ha  M3yYyeHue  crnenucbHUYecKUX  CUHTaAKCUYEeCKUX
KOHCTPYKLIMIA.

3 [lodxod ¢ opuenmayueli Ha ARNAPAMHYIO HAAMGPOPMY YUUT OCHOBAM HHOOpPMA-
TUKW, HAYWHAS C MAIIUHHOTO YPOBHSI U TPONBUTASICh 3aTeM K Oojee abCT-
pakTHbIM KoHuenuusaMm. CuuTaercs, uTo TaKUM OOpa3oM CTYAEHThl MOLYT
U3YYUTh MUHPOPMATUKY MOCIEA0BATENbHO U 0€3 KaKUX-1100 MUcTUUKALMIA.

Hpenoz[aBaﬂme OCHOBHOI'O YPOBHA MOXKET OBITb IIOCTPOCHO HAa OCHOBE OJHOI'O U3
YEThIPEX OCHOBHbIX BAPUAHTOB pCalu3aliy U JOIOIHUTE/IbHOIO CMCIIAHHOIO:

O mpaduyuonnvii nodxod, B KOTOPOM OTHCIBLHBIE KYPCHI TIOCBSIIIIEHBI CaMOCTOS -
TeJbHBIM TEMAaM;

O coxpawennsiii nooxod, KOTOPBI OPTaHW30BEIBACT KYPCHI BOKPYT Oojee OOIINX
TeM. Marepuai cBSI3aHHBIX MeXIy cobolt obmacTeil mHGOPMATUKI OYIeT co-
OpaH B TeMaTUYeCKKUe KypChl, IPEACTABIIIONINE COO0H eMMHOe LIeNIOE;
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O  uHmMeHCUBHBIL CUCMEMHO-0PUCHMUPOBAHHBI nodxod. B KauecTBe 0O0bEIUHSIO-
LIEKH TeMbl UCIIOb3YyeTCs pa3padorka cucreM. Takas Mojeb BKIIOYAeT B ce-
051 3HAYUTENbHO OOJbIIE TEXHUUYECKOTo W TpodeccHOoHAIBLHOTO Marepuana,
YeM Apyrue Moaeiu,

O nodxod ¢ opuenmayueli Ha Be6, UCTIONB3YIOIIUN ceThb B KauecTBe OCHOBHOTO
JISUTMOTHBA. DTa MOJENb BBIpOCIa U3 MacCOBOTO CIIPOCa Ha KYPCHI, KOTOPbIE
Oousble BHUMAHUS yaesssioT MHrepHery u BeOy;

O cmewanubii nodxod, OOLSAVMHSIOMNI 3JIEeMEHTH ABYX UM 0ojiee TTOAXOIOB
JUISL CO3JAHMUSI HOBOI'O CMEILAHHOIO ILIaHd, OTBEYalOIlero MHTepecaM U Tpe-
0OBAaHMSIM KOHKPETHOIO Y4eOHOro 3aBeAeHUSL.

Bce ykazannble TTOgxombl B KauyecTBE OOIICH LEJM IPEACTaBIISIIOT COOOM OCHOB-
Hble MJEU U YCTOSIBLUMECS KOHUENLUU MHEPOPMATUKM, KOTOpPbIE HOJKEH 3HAThb
KaXIbIA ISl YCIIEITHOM paboThl B 3TOI 00JacTH.

Creaymwollast CTyieHb — YyeaybieHHble Kypcobl, COIEPXKAHUE KOTOPBLIX BBIXOAUT 3a
paMKu 00s13aTe/lbHOro Marepuaja. 3[ech yueOHble 3aBeleHUs MOLYT OPUEHTUPO-
BaTbCs HA CBOM OOJIACTM HAWIYYIIEH KOMIIETEHIINH, OIpeAcisieMble MOTpeOHO-
CTSIMM CTYAEHTOB, 3HAHUSIMM IIPEHoOAaBaTeNeid, HyXIaMU M 3alpocaMu cooOliie-
CTBA I10JIb30BaTEJIEH.

1.4.2. PekomeHaaumm pocCUnCKnNX cneuuanancToB

Apudmerrika MO3ry B MOPSLIOK IPUBOAUT.
Cmapunnbiii pycckuti poavkaop

IlepBas rpymnma peKkoMeHIAlMii OCHOBBIBAETCSI Ha TOM (hakTe, YTO B IMPOrpaMMU-
POBAHUM MPUCYTCTBYIOT OAHOBPEMEHHO MATeMAaTUMYECKUE, eCTeCTBEHHO-HayYHbIE
U MHXeHepHble KopHU. OOyvaioliyecs AOKHBL ITO3HAKOMMTbCS C TpeMs pas-
JTWIHBIMU TTOIXOIAMHK, MUCITONB3YeMBIMI B CBoel TTpodeccHOHATEHON AeITeTbHO-
CTH WCCNENOBaTEIIMHI W CTICNaTNCTaMI-TIPAKTHKAMH.

O [IlepBblil U3 TUX IOIXOA0OB — meopus — IPUCYLI MAaTeMaTuKe U BKIIOYAET B
ce0s caemylonue IeMeHThL:

e oOMmpeaeaeHUs U AKCHOMbI;
e  TEOPEMHI;

e  JTOKA3aTELCTBA;

e HHTEPHpPETALUIO PEe3yIbTaTOB.

DTOT MOAXOJ MPUMEHSIETCS B COOCTBEHHO MATEMaTMYECKMX MUCLMIUIMHAX U
MPpU U3YYEHUU TEOPETUYECKUX OCHOB MHGMOPMATUKH.

O Bropoii noaxon — abcmpakyus — MNPUCYIL €CTECTBEHHbBIM (9KCIepUMEHTAIb-
HBIM) HayKaM U BKJIIOYAET B Ce04 CAEAyIOLIne DJIEeMEHTHI:

e cOOp MAaHHBIX M BBEIPAOOTKY TUIIOTES;

] MOICITUPOBAHUE U TIPECACKA3aHUEC,
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] TINIAHUPOBAHUEC SKCIIEPUMEHTA,
] dHaJIN3 PE3YyJIbTAaTOB.

B nporpaMMupoBaHNN TIOCTOSTHHO CO3IAIOTCS MOIEIH, OTIPENEIAIOTCS CTPYK-
TYpBI TAHHBIX, TIpeIarafoTcs HOBBIE apXUTEKTYPHI W T. I. POpMyTHpYIOTCS
TMITIOTE3BI OTHOCHTETHHO 3TUX MOJETEH, TTPOBEPSIOTCS albTepHATUBHEIE TIPO-
eKTHBIE PeIeHNs W JaKe TeOPEeTHIeCKHUe TTOCTPOCHHS.

a TpCTI/Iﬁ noaxoda — KoOHcmpyupoearue — TPUCYLL WHXCHCPHBIM OUCLHUITIIN-
HaM, 3aKITIYacTCs B CO3JaHUU CHUCTEMBI WIIH YCTpOﬁCTBa JUIT pCIICHUS TTO-
CTABJIEHHOW 3a/1a4YM W BKJIIOYAET B cebs CIICOYIOIINEC IJTIEMEHTDI:

e oOIpefeicHNe TpeOOBaHUIL;

e  HamrcaHWe CIennpUKAIINIL;

e pa3paboTKy U peanu3aiulio;

e  TECTUPOBAHME W aHAIU3.

OO6yyatolmecsT TODKHBI He TONBKO CO3IaBaTh CaMOCTOSATEIbHEIE pa3paboTKh
(10 BO3MOXKHOCTU, pPeaJbHbIX CUCTEM), HO M U3y4yaTh pa3paboTku aApyrux. Ot

HMX HYXHO TpeOOBaTh OLIEHKU MPOU3BOAUTENbHOCTH UM CTOMMOCTH, 4 TAKXKe
M3YYeHHUs] ATbTEPHATUBHBIX PELISHU.

Bropas rpynmna pexomeHzaluidi coBeTyeT oOyyalolMMCs MOJy4yaTh MOArOTOBKY B
CIEIYIOLIMX TPeX HAMpPaBAeHUIX MO KaKIAOMY IPEIMETY:

O KypcC JeKUUI;
O mnpakTrueckue 3aHATUS C TIPEMOIABATENIEM;

O mnpakTUKyM (caMocTosiTeJbHas padoTa).
1.4.3. ABTOpCKME noaxoabl

1.4.3.1. NMopxop I'. C. LlenTnHa

Merononmorndeckuit momxon I'puropmst Camyminosuya LlefiTnHa UCXOMUT M3 TOTO,
YTO IETBI0 Kypca MporpaMMUpPOBAHUS CIIEAyeT CUYMTATh IMepeXxol OT HeToOHWMa-
HUS IPOrpaMMMPOBaHMs K ero noHuManuio. Toraa aisa popMUpoBaHUS HABBIKOB
MPOrPaAMMUPOBAHUS HYXKHO M3YYMTb UX CTPYKTYPY Y IOATOTOBIEHHBIX IpOrpam-
MUCTOB U OMNPEAEIUTh CONEPXKAHME Kypca B COOTBETCTBUU C BBLIEIEHHBIMU Djie-
MeHtamu. [lpeamonaras, 4ro mporpaMMUpOBAHHE — ITO MEPEXold OT 3HAHMUIA O
3amade, BHIPAXKEHHOTO B OOBIYHOIM, He MporpaMMHON (opMe, K BEIpaKeHHUIO 5TO-
To 3HaHWST (TOYHee, YacTH €ro) B ¢hopMe TIPOrpaMMEBI, TPeITaraeTcs BBIICIUTD
TPU BJIEMEHTA MTPOTPAMMUPOBAHNS TI0 TAKOMY MpeoOpa3oBaHUI0 3HAHMS.

O [IlepBblil 3eMEHT — nepexod om 3HAHUA 6 MAMeMaAmu4eckoli gopme K 3HAHUIO
B (opMe TporpaMMBl. EMy COOTBETCTByeT TpOrpaMMUpOBAHWE MaTeMaTude-
cKUX hopMyJT, TPOTPAMMUPOBAHUE PEKYPPEHTHO PEIIAEMBIX 3a7a4 MTOCPEICTBOM
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PEKYPCUBHBIX TIpollenyp (BO BceX ITHUX CAyYasiXx He TpeOyeTrcsT maxke MpucBan-
BaHM) U DJIEMEHTbI J0KAa3aTelbHOIO MPOrpaMMUpPOBAHUSA, B YACTHOCTHU, HC-
M0J1b30BAHNE UMHBAPUAHTOB IIMKIIA.

O Bropoiil aneMeHT — modeaupyroujuii, BKJIIOYAET IMOCTPOSHUE MOCAEN0BATE/b-
HOCTU JIEMCTBUI B TIporpaMMe 1o oOpaslily MocjenoBareJIbHOCTA JAeUCTBUI B
MOJIEJIUPYEMOI PEATIbHOM CUCTEME WJIM MOACIUPYEMOM IOBEISHUU UYEIOBEKA,
peliaIero 3ajadyy CTaHIapTHBIM CIToco0OM (MMEHHO 3/ech HYXXKHa MaMsiTh
W mpucBanBaHust). [IpuMepamMu Takoro mojaxoaa MOTYT OBITH 3aJaui MOJETU-
poBaHus duznyeckux mpoueccoB. B paMkax aToro xe Ioaxoaa MOXHO Hay-
YUTHCH WCIIOJIb30BAHNIO CTAHIAAPTHBIX 3JEMEHTOB TMPOTpaMM, Hampumep
[IUKJIOB JUJISI CYMMUPOBAHUS.

O Tpernii >meMeHT NPOTPAMMHUPOBAHUSA — Hpeolpazosants npoepamm. OHU
BKITIOYAIOT COOPKY CITOXHON TTpOTrpaMMBI W3 3IEMEHTApPHBIX TTPOTPAMM M 3K-
BUBAJIEHTHbIE IIpeodpa3oBaHusl. KOHCTpYKIMM UCIIONB3YEMOrO SI3bIKA IIPO-
TPaMMUPOBAHUS M3JIarafoTcsl He TI0 JIOTMKE OMUCAHUST 3TOTO SI3BIKA, 4 B CBSI-
31 ¢ WX KOHKPETHBIM WCIONb30BaHMeM (HAmpUMep, MaccuB Kak
MpeacTapleHue BEKTOpa WM MaTpuilbl B JMHEHHOH aaredpe M MaccUB Kak
crroco® XpaHeHWsT TPOMEXKYTOYHBIX PE3yIbTaTOB C TIEIbI0 M30eXKaHWsS Io-
BTOPHOTO BLIUYMCICHUS pacCMaTPUBAIOTCS TTOPO3HD).

1.4.3.2. Mopxop M. Illoy

TTonxon, npennoxeHHsi?t Moapu oy (Mary Shaw), HampaBieH Ha yiaydiie-
HUE CTpaTeruyd  IMOCTPOSHUS  KypcoB  OOyuyeHMSI  IPOrpaMMUPOBAHMIO
(http://spoke.compose.cs.cmu.edu/shaweb/edpapers/crn.htm). AJTBTepHATUBHEBIC
MOIEIN IOCTPOSHMSI KYpPCOB IMBITAIOTCS cHedaTh Lead Oojee sIcHbIMU. Moapu
Illoy mpemnaraer opraHu30BBIBATb KYPChl BOKPYI MIEH, a HE BOKPYT apTedakroB
(McKkyccTBeHHO co3MaHHbIX ¢akToB). KcraTu, OCHOBHBIMM apTedakTHBIMU
JUHO3aBpaMU IIPOrpaMMMPOBAHUA SIBJIAIOTCA Kypcebl "OlepanuoHHblE CUCTEMBbI"
u "Komnuugropsl”. Bro cornacyercss U ¢ MOAXOJAMU, IPUHSATHIMU B IPYrUX Hay-
kax. [lpocTeiimmit mpuMep: CTYIEHTH M3YYalOT HE CTPYKTYPY MApoOBOTO KOTJA, a
TEPMOJIMHAMMUKY.

CTyneHTBI, U3yJaflIne Kype TTOCTPOCHAS KOMITHIIITOPOB, MOTYT CUNTATh, YTO OH
MOCBAILEH TOJBKO pa3paboTke KoMmuwidgTopoB. Ha camoMm gnene cyluecTByeT
00J1b1110e KOJMYECTBO OPYIUX IieJeld, KOTOpble MOMOTAaeT pelarh 3ToT Kypc. [le-
PEYNCIUM HEKOTOpPBIE W3 HUX:

O wu3yyeHHe HNOCTPOCHUSI CTPYKTYPhl XOPOLIO HUCCASIOBAHHBIX CUCTEM CPEIHEro
pasMepa;

O opraHu3anus B3auMOICHCTBUS HECKOJbKUX MOIYJICH;

O wucciaenoBaHue HEKOTOPbIX HEOYEBUIHBIX AJITOPUTMOB U CTPYKTYP JaHHBIX (CBA-
3aHHBIX C CUMBOJIbHBIMHU TAOJMLAMU, AEPEBbIMU paszdopa u 00xonoM rpacdos);

O peuieHue 3a0a4yd NPUMEHEHUS HA MPAKTUKE XOPOLIO MCCIENOBAHHBIX TEOPE-
THYIeCKnX obiacrell (HampuMep, TaKNX KaK CUHTAKCUIeCKUi aHATN3).
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1.4.4. OtctynneHune "O ponn HacTaBHUKa
B npouecce obyyeHunsa"

DMIUpUYecKd HaiIeHHbIe MPABUIA XOPOILIEro MpOrpaMMUPOBAHUS MEepPeaaloTCs
OT MacTepa K yueHukaMm. HacTaBHUYECTBO CylLECTBOBAIO U CYILIECTBYET MPAKTH-
YeCKHM BO BCEX CITEMANLHOCTSX, B TOM YHCJIe W B TPOTPaMMHUPOBAHN.

Krnaccuueckoe obydyeHue n11000My [y COCTOSIO B TOM, UTO YYEHUK B TEUEHHUE
MHOTMX JIET BBIIOJHSUI BCIOMOrareibHble Olepaluu, IepeHuMas OCHOBHBIE
TIpUEeMBI ¥ 0ojiee OMBITHBIX paboTHMKOB. [locTermeHHO Ha HEero BO3Jaraluch 60-
Jiee cepbe3HBbIe O0SI3aHHOCTH, W Tocie (popMaTbHON TPOBEPKW HABBIKOB OH ITO-
JyJ9a] CBUACTEIBCTBO O CBOEH TpodecCHOHATLHON KOMIIETEHTHOCTH. BBIBIIMit
VYEHHUK CTAHOBWJICS PEMECICHHMKOM, caM TTONyJasl 3aKa3bl W BBITOJTHSIT paboTy.
Paxo unu mo3gHO OH IpeacTaBIsl HA CyId TWJIbAWMK CBOM Jy4YllMe padOThl U MOT
MOAHSATHCS HA BBICHIYIO CTYINEHb IPOQECCUOHANBHON HMepapxuu, CTAHOBACH Mac-
TEPOM.

Haubonee pazputa Tpamuuus HacraBHudecTBa B Poccun u B Anonuu. AnoHisl B
LIEJIOM PACIONOXeHbl K IMoMolly Apyr Apyry. OHM He IpPUBBIKIU AepkKaTb CBOU
METO/bl U IpUEMbl PAOOTHL B TallHE, a IPEANOUUTAIOT YUUThCS APYr Yy Apyra. Bra
TpaguIns Ha3bBaeTcd "MWHapail" — HaONIOIeHNE 3a OIBITHEIMM pabOYNMHU C
IIeJIbI0 OCBOCHUST WX HABHIKOB. MHTEpPECHO TO, YTO MHOTHE SITIOHITHI HE JOBEPSIOT
opuIMaTbHOMY OOYYEHWIO B YYEOHBIX 3aBEICHUSX, MMOCKOJIBKY OHO IOCTPOEHO
Mo 3amagHBIM obpasnaMm. OHHM CYMTAIOT, YTO OGUIINAIBEHOE O0yJYeHNE HAET TONh-
KO OCHOBbl CIELMAIbHOCTU U Pa3BUBaeT OOLIME CIOCOOHOCTU, HO HAYUYMUThCS
TOMY, YTO UM [IEUCTBUTEIbHO HYXXHO, MOXHO TOJbKO B IpouLecce paboThl U ye-
pe3 UHAUBUIYaIbHOE 00yUYeHUeE.

Oco00ii pa3HOBUAHOCTHIO HACTABHUYECTBA MOXET ObITh MAPHOE MPOrpaMMUpPO-
BaHue, 0cOOEHHO M3BECTHOE B IoOcJenHee Bpems Oinaromgaps HEKOTOPBIM IOIY-
JSIPHBIM TE€XHOJOTMYECKUM IMoaxoaaM. B ciyuyae mapHOro mporpamMMupoBaHHUs B
Mapy K ONBITHOMY IMPOIPaMMUCTY A00aBIgeTCcsd MpOorpaMMMCT-HOBUYOK. Camoe
IIEHHOE, YTO MOXET CJIeNIaTh OMBITHBIN pa3paboTunK, 3TO TepefaaTb CBOU 3HAHMS
TIporpaMMHICcTaM-HOBWYKaM. HoOBHYOK TTepeHWMAaeT OITBIT, YIUTCS COBMECTHOM
pabote u obmeHuto. [Tpu 3ToM cyllecTBEHHO YyBelInWuMBaeTcsi odMeH WHdopMa-
1uueit. 1 onbITHBIE TPOTPAMMUCTBI, 1 HOBUYKM YTBEPXKIAIOT, UTO OHU MPU TaKOW
OpraHu3alu, KPOMe BCEro Mmpoyero, moayvyaior OoJblle yIOBOJILCTBUS OT CBOEi
paboTHI.

Koneuro, mameko He Bce KOMIAHWUW TPUHUMAIOT WIS HacTaBHUYECTBA. Bo
MHOTUX CJIyyasix HOBMYKOB OpocaloT B "cBoOogHoe miaBaHue". KTo "BBIILIbI-
Ber" — ocraHeTcs: paboraTh B KOMIIAHKWU, 2 TEM, KOMY HE yIal0Ch, [IPUAETCS UC-
Karb HOBoe MecTo. Tem He MeHee, OyaeM YTBEpXIaTb, YTO Oyayllee 3a TeMu
KOMIIAHUSIMU, KOTOpbIE OEPexXHO OTHOCITCSA K "ueqoBeyeckomy (akTopy” U B
JTambHEHIIeM ToNy4YaloT CYIISCTBEHHYI0 OTAauy W OJaromapHOCTh OT BBIpAIeH-
HBIX CTICIINAIVICTOB.
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BaBepmaH OTOT pas3aci, MOAYEPKHEM, YTO Hanboee eHHBIM KayeCcTBOM HAacTaB-
HUKA SBJSIETCSI HE CTOJIBKO CIIOCOOHOCTh OpenogHeCcT YYCHUKY rOTOBBII PE3YIIb-
TaT, CKOJIbKO IIOBHAKOMMUTDL €I0 C npoueccom noucka 3Toro peayjbrara.

1.5. NMporpammupoBaHme.
NUcKyccTBO, HayKa, peMecrno uin TexHosnorna?

Cy1iecTByeT mpeaMer XKapKux clopoB, B KOTOPBIE BOBJIEUYEHBI KaK OMBITHbIE MPO-
rPaMMMUCTBI, TAK U HOBUYKU. YeM sIBseTcsa mporpaMMUpOBaHUE B OOJbILIEH CTe-
TEeHW: UCKYCCTBOM, HayKoW, peMmecioM Wiu TexHojorueit? IlpuBegeM MHeHUS
KJIACCUKOB TPOTPaAaMMUPOBAHUS, KKABIM W3 KOTOPBIX BBIPAKAET CBOE OTHOIIIE-
HHUE K 3TOH Ipobieme.

O Jonanbn Kuyr B nexium "TlporpammupoBaHue Kak MCKYCCTBO' B KauecTBe
Jaypeara npemuu Toropunra [Kuyr 1974] caenan uHTEpeCHbId aHalIU3 COOT-
HOLIEHUS MCKYCCTBA M IporpammupoBaHud: "[lporpaMmmupoBaHue — 3TO UC-
KYCCTBO, MOCKOJBKY OHO SIBJISIETCS TIPUIOXKEHUEM HAKOTUIEHHBIX 3HAHUM JUTST
MTPaKTHUYECKNX TIeJiel, MOCKOJBKY OHO TpebyeT YMeHWs W MacTepcTBa, W B
0COOEHHOCTU IMOTOMY, YTO MPOAYKThHI MPOrpaMMHUPOBAHMS MOIYT MPEACTaB-
JIATH BCTETUYECKYI0 IIeHHOCTh. [IporpaMMUCT, KOTOpHIH Gecco3HATeThHO
omymaeT cebs XyTOXHUKOM, TIOJyYaeT YIOBOJNBCTBHE OT CBOEH paboTHl U
CIIpaBJsieTcsl ¢ Hell yulie”.

O HeBun I'puc (David Gries) HaunHaeT cBoto kHuUTy "Hayka nporpamMmmupoBa-
nuga" [I'puc 1984] co cnenylouiero yrBepxaeHus: "IlporpaMMupoBaHue Ha-
YMHAIOCh KaK MCKYCCTBO; Jaxe ceiiyac OOJIbIIMHCTBO YYUTCI €My, Haoo-
nast, Kak paboTaroT Apyrue (Harmpumep, IperoaaBarelb Wi 6ojiee OMBITHBIN
KoJuTera), IMOCTUTasl TIPHeMBl W MaJlo 3aIyMBIBasch Ham MPWHIINIIAMH, KOTO-
pbie JexkaT B MX ocHoBe. OMHAKO B pe3yibTaTe HAYYHBIX MCCISIOBAHUI IIO-
CIeTHETO NMEeCATUICTHS HaWIeHB HEKOTOpBIE TONEe3HBIC TEOPETUYECKUe Io-
JIOXEHWST W OoOIIWe TPWHINIIBI, TaK YTO HACTYMaeT BpeMs, KOraa MOXHO
HAYMHATHh YYUTb HPUHIMIAM M MX OCO3HAHHOMY IIpMMeHeHulo. B aToMm
y4eOHMKE 5 CIeNal HOMbITKY MOAEAUTLCS CBOUMM IMOHMMAaHMEM BO3HUKAIOIIEeH
Ha HaIINX TJIa3aX HayKW MTPOTpaMMUPOBAHUS W BOCXUIIICHUEM €10

O B to xe Bpems nepsbie cioBa kHurn Yapiaeza Yazepeiia (Charles Wetherell)
"OT1Ionbl 1151 mporpaMmuctoB” [Yaszepenn 1982] 3Byvar tak: "llporpamMmupo-
BaHNWE — 3TO peMeclio, W KaXIbIi TPOTpaMMHUCT JOJKEH MOCTHYL HYKHOTO
npogeccuoHalIbHOTO ypoBHS".

O MHWrops BacunbeBuu IToTTocuH B cTaThe, MOCBAIIEHHOW akaaeMuky EpiioBy,
nuirer: "EpiiioB mepBbiM (BO BCSAKOM Cilydyade, Cpelud OTEUECTBEHHBIX IIPO-
IPaMMMCTOB) YBMIEN OPYTYI0 MIIOCTACH MPOrPAMMUPOBAHMS — HE HCCIed0-
BaTeJbCKYI0, a TPOU3BOJICTBEHHYI0O — KaK OCHOBY HOBOW BO3HUKaOIIeH
MPOMBIIIIEHHOCTU, cO(TBEpHOI TpOoMBIIIIeHHOCTH. O4eHb BaxHo, uTo Ep-
LIOB MPeABUAC POJib U 3HAYMMOCTh ITOM MPOMBIILIEHHOCTH, HEOOXOAMMOCTh



