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1 IlIpeaucaoBue

Henapuo kosuterw 3amanm MHE BOIMPOC, KAK 9 OTHOIIYCh K Mjee 3amMenbl a3bika [lackass Ha
mepBoM Kypce a3bikoMm Cu. Korpa st KaTeropraHO OTBETUI «HU B KOEM CIy9aey, MEHs CIPOCHIN «a
mouemy?» IlpenmaraemMbrii TeKCT — MOI OTBET Ha TOT BOIPOC.

Mowu 0CHOBHBIE BO3PasKEHUSI CBOJATC K cyeayroiemMy. Bo-meperix, mist s3bika Cu BRICOK Haphep
BXOXKJIEHUsI: JIjId TTOHUMAHUs AK€ CAMBIX MTPOCTBIX MPOTPAMM TPeOyIOTCa JOCTATOYHO CEPLEIHBIE
3HaHWA, 109TOMY, ecyii Cu m3yyaTh Kak IMEPBbIi s3bIK, HAYAJI0 Kypca OyIeT COCTOSATh U3 CILIOIIHBIX
cchUIOK Brepén. Bo-Bropeix, si3bik Cu cTUMyIUpyeT TpUMEHEHUE XaKOB 1 (POPMUPYET COOTBETCTBY-
I01Iee MBIILIEHUE, TIPUYEM B OTCYTCTBUE yiKe C(OPMUPOBABIIEHCS KYJIBTYPBI ITPOIPDAMMUPOBAHUS
CTYIEHTHI JIMITAIOTCS BO3MOXKHOCTH OTJIUYATE CAyYard OMPABIAHHOTO TPUMEHEHHUS XaKOB OT bHec-
CMBICJIEHHOTO JinxadecTBa. B-Tperbux, B s3pike Cu MOnpocTy OTCYTCTBYET Psijl MEXAHU3MOB, HEO0-
XOAUMBIX KaK WJIOCTparus obineit mporpaMmmuctckoit reopuu. Tak, B Cu BO3MOYXKEH JIUIB OJUH
BUJI, TTEpEAvun TapaMeTpoB, UMEHHO — mepejada mo 3HaueHuo; B Cu OTCYTCTBYIOT MACCHUBBI KaK
TTOJTHONIPABHBIN TUT JaHHBIX; MOIYJILHOCTH B €€ ncTuaHOM cMmbicyie B Cu Takxke mer. Kpome Toro, B
HAYAIHLHOM O0yUIeHUN TTPOTPAMMUPOBAHUIO TIOJIE3HO MPUMEHSITH CTPOTYI0 TUITU3AINIO, TOTIA KaK B
Cu cuMBOJI U €ro KOJI CYyTh OJTHO U TO K€, a JIOTMYECKUEe U MEPEYUCTUMbIE 3HAUCHUS sIBISIOTCS HE
Hojiee ueM KOHCTAHTAMU I1€JI0T0 THUIIA.

CkazanHoe He o3HavaeT, uTo sizbik Cu He cJie/lyeT W3y4daTb; yTBEpPKIAeTcs Juilihb, uro ¢ Cu
HEeJIb3S HauuHams 00yUueHre IporpaMMUPOBAHUIO.

HAzbik Cu, cozmanublil B neppoit nosioBune 1970-x romos, crat, Kak W3BECTHO, MOJTUHHBIM IIPO-
pBIBOM B 00/1aCcTH NporpaMMupoBaHns. BHe3anmHo mporpaMMUCTbl 00HAPYKUIN, UYTO B HEKOTOPHIX
00J1aCTsX, CYUTABIIUXCH J10 TON 110PbI cyrybo «accembJiepHbIMUY, TAKUX KaK #/Ipa OlEePAIMOHHbIX
cucreM, nporuBku DBM cremuaibHOrO Ha3HAYEHUWS U T. IT., ABTOKO/IBI U I3bIKU acCeMOJIEPOB BAPYT
YTPATUIN MOHOIIOIBHOE TOJOXKEHNe, 8 CAMHU OMEePAIMOHHBIE CUCTEMBI CTAJI0 BO3MOXKHO CO37aBAThH
MTEPEHOCHMBIMY € OJHON ammapaTHOW apXUTEKTYphI Ha APyryo. B macrosiee Bpems s3wik Cu,
WCTOpHS KOTOPOTO TIepeBaanmIa 33, 35-jeTHuit pybex, WCIOab3yeTcs /I CO3IaHUs ITHPOIANUIITErO
CIIEKTpa [POTPaMM, OT MPOIIUBOK MUKPOKOHTPOJLIEPOB 0 O(UCHBIX [TAKETOB; €r0 KOMITUJISTOPBI
JIOCTYTIHBI JJIs TPAKTHYECKH BCEX CYMIECTBYIOMINUX apXUTEKTYP IPOIECCOPOB; 0OBEM IPOTPAMMHOTO
Kojia, HarmcanHoro Ha Cu 3a JOJITYI0 UCTOPUIO €r0 CYIIEeCTBOBAHMUS, COCTABJSET 3aAMETHYIO JIOJTO
BCEX TEKCTOB MPOTPAMM, HAMMCAHHBIX YeJIOBEYECTBOM. Z3LIK MPOYHO yIEep:KUBAET IMEPBOE MECTO
10 TIOITYJISPHOCTH, ¥ B OCODEHHOCTH 9TO 3aMETHO B MUPE CBOOOHO PACIPOCTPAHIEMbBIX IPOIPAMM.
Suanue g3bika Cu HEABHO, HO OT 9TOTO HE MEHEE KATETOPUUHO CUNTAETCH 00S3aTeTbHBIM JIJIsT BCEX
mpodeCCUOHATIBHBIX MTPOTPAMMUICTOB BHE 3aBUCUMOCTH OT WX CIIEITTHAJIU3AINN; TTPEICTAB/IIETCA CO-
MHUTETHHBIM, 9TOOBI TTPOrpaMMUCT, He 3Hatommit Cu, cMOT BOOOIIE HAWTH PAbOTY MO CIEIHATh-
voctu. [loxkasnyit, B arom Cu yHUKaJIEH: HU [IPO KaKOil JPYroil A3bIK IPOTPAMMUPOBAHUSA TAKOT'O
CKa3aTh HETb3s.

O6yueHne CTyIeHTOB MPOTPAMMUCTCKUX CIENUaJbHOCTel #3biKy (Cu, BHE BCSIKOrO COMHEHUS,
MPEJICTABJICTCA MHE 00s3aTeIbHBIM; He 00CYZKJast 3TOT BOMPOC (B CHJIy OYEBHIHOCTH OTBETA HA
HEro), s XoTesl Obl B MPEJIATAeMOM 3CCe YAETUTh BHUMAHUE BOMPOCY O BO3MOXKHOCTH HAYMHATH
00yUeHMEe CTYI€HTOB UMEHHO C 3TOTO SI3BIKA.
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2 Ha kxoro opueHTHpPOBATHCHA

OO M3 OCHOBHBIX OCODEHHOCTE!N AyIUTOPHUHU, €CJAU TOBOPUTH O TMEPBOKYPCHUKAX, SBJISIETCS
NPAKTUIECKHU IOJHOE OTCYTCTBHE 0a30BOi MOATOTOBKH MO mporpavMvupoBanuio. UudopMarnka B
MIKOJIAX YAIIe BCErO He MPenofaércs Boobie (110 paccKazaM MHOTUX POJMUTEEN HBIHENTHUX TITKO/Th-
HUKOB, Yallle BCEI'0 «YPOKM» WHQOPMATUKHU B IIKOJIE PEJCTABISIOT cO00il 45 MUHYT KOMIIBIOTED-
HBIX WD), & €CJTH TIPEenoIaércs, TO Ha CTOJIb HU3KOM YPOBHE, 9TO UyJeC U3 3TOH 00JIACTH MOXKHO He
xnath. Beenenne EI'D no urdopmaruke mpobieMbl, CKOpee BCEro, He peruT. Bo-niepBoIxX, Ipemnojia-
BaTh NH(OPMATHUKY B TIKOJIAX TPOCTO HEKOMY: JIFOMIN, OJJHOBPEMEHHO YMEIOTINe U MTPOTPaMMUPOBATh,
¥ YYUTDb, BOODIE BCTPEYAIOTCH YPE3BBIYANHO PEIKO, 8 CPEu POCCUICKUX IKOJIbHBIX YIUTE/IEH HEe
BCTPEUAIOTCHA HUKOTIA. BO-BTOPBIX, A5 MKOIBHON MH(POPMATHKN HAYUCTO OTCYTCTBYET METOIIYe-
ckag 6aza. Mue npuIioch 3a mOC/JAeHIEe HECKOIBKO JIeT PEIEH3UPOBATEH PYKOIUCH, IPEIIaraBITHeCs
K W3IAHUI0 B KAYECTBE IMKOIbHBIX YIeOHUKOB NHMOPMATUKH; CYId IO STUM PYKOITMCAM, CUTYAIIHs
B 9TOl 0bJacTH IIaveBHAsd, €CIM He CKa3aTh Karacrpoduyeckas. OTHOCUTEILHO BCEX 0e3 MCKJIo-
YEHUs] TEKCTOB, IMOMABIINX KO MHE HA PEIEH3UI0, s MOI'Y 3asiBUTb COBEPIIEHHO OMPEJEJEHHO, YTO UX
aBTOPBI O TIPEJIMETE TTPOIPDAMMUPOBAHUS HE UMEIOT HU MaJIeiIero mpejcrapienns. KInHCTBEHHBII
yueOHUK, KOTOPBIN s CMOT 0J00PUTH, OTJIMYAJCS OT OCTAIBHBIX TEM, UYTO €r0 aBTOP JaKe HE MbITaJI-
¢sI M3JIaraTh TPOrPAMMHUPOBAHNE; TEKCT OBLIT MOCBAIIEH OOIUM BOITpocaM UH(MOPMATUKU, UCTOPUT
rHMOPMAINHT, TUCHMEHHOCTH, apudMETUKH, yIE/JI4/10Ch BHUMAHUE HAYIAIaM TEOPUHM KOIUPOBAHUS,
JIOTMKU W T.T. HO HE mporpammupoBannio. Hakomer, jaxke ecim ygacTcs 3acTaBUTh (HAmpumep,
¢ momompio EI'D mo uadopMaTuke) mMKOJBHBIX yIUTENEH UCIOTHIATE CBOU OOA3aHHOCTH HA CKOJIb
OBl TO HU OBLIO JOJIKHOM YPOBHE, HE CJaeayeT 3abbiBaTh, HAMPUMED, ITO ANHAMUIECKUE CTPYKTY-
PBI TaHHBIX (K BOOOINE yKAa3aTesau) B MIKOJBHBIN Kype HH(MOPMATHKN HE BXOMSAT, CUATAACH HEKIM
BBICIIIUM TTUJIOTAYKEM.

Hecomuenno, cpemu CTYIeHTOB, TOCTYHAIONIMX HA MEPBBIH KypPC, MMeeTCs HEDOJIBINON, HO J10-
CTATOYHO CTADUJIBHBIN TTPOIEHT TeX, KTO, HEB3WPAs HA BCE BBIMIEH3I0KEHHOE, MPOTrPAMMUPOBATD
yxke ymeer. 4 cam, moctynus Ha (akyabrer B 1992 roay, mMes K TOMY BPEMEHW OUBIT TOJIYIeHUd
JeHer 3a HANNCAHHBIE MHOUW MPOrPaMMbl, U B T€ BPEMEHA 3TO He ObLIO PEeAKOCTHIO: TOJBKO B O
HO¥l CO MHOII I'DYIIIIEe YYUJIOCh HE MEHEe YEThIPEX YeI0BeK, HU B UéM HE yCTYIaBIIUX MHE B 0b/j1acTu
nporpaMmMupoBanus. Ceiluac SKOHOMUYIECKas CUTyallUsi He CTOJIb SKCTPEMAJIbHA, KAK B HAYAJIe JIE€BS-
HOCTBIX, TAK 9TO KOJUIECTBO COCTOSIBITUXCS TPOMECCHOHANOB CPEJIH MOCTYHANNUX Ha (haKyIbTeT
€TaJI0 MEHBIINE, HO OHU, T€M He MeHee, ecTb. OIHAKO CJIEAYET JIU OPUEHTUPOBATHLCS HA HUX TIPU CO-
CTaBJIEHUU [IPOTPAMM HporpaMMucTckux Kypcos? IIpexkiie yem JlaTh OTBET HA 3TOT BOIPOC, OTMEUy
0/THO 0OCTOATE/ILCTBO, HEM3MEHHO YCKO/Ib3atomee or BunManugd mwybanku. o mocrymienus na da-
KYJABTET 9THX JIOJEH YIUTH MPOTPAMMUPOBAHUIO OBLIO HEKOMY, U, CJIEI0BATEILHO, eCAU GHEPAUHUL
abUMYPUEHM Yymeem npopammuposams — Imo npesicde 6ce20 03HAYAEM, WMO NPOPAMMUPOGH-
HUIO OH MOJCEM YYUMDBCA CAMOCMOAMEALHO, DE3 BCAKOU NOMOWU CO CMOPOHYL npenodasamenet.
Wuaye roBops, Takoil CTYJIEHT HE HYKJAETCSI B TOM, 9TOOBI €10 «y4UJIU NPOrPAMMUPOBATLY — PAaC-
CKA3bIBAJIM CUHTAKCHUC SI3LIKOB POIPAMMUPOBAHMUS, TOKA3BIBAIN BCIUECKUE AJITOPUTMBI, TTPUEMbBI U
TexHUKN. KaK HU CTpaHHO, Yallle TakKWe CTYIEHTHl HYXKJIAIOTCS B COBEPIIEHHO WHOM, a UMEHHO —
4T0OBI KTO-HUOYIb YOennI ux, 4YTo uX 6€3 IATH MUHYT IpOodheccuoHaIbHbIE HABBIKH — 3TO EIE He
BCE, 9TO €CThb B MHPE, U YTO yMEHHWE MHUCATh NPOrPAMMBI KAK TAKOBOE €I HE JIEJIAeT UYe0BEKA
nporpamMmmucToM. OQIHAKO MUD, K COKAJEHUIO, He UAEATEH, U Y HEKOTOPBIX MPENogaBaTe/Ieil mompo-
cTy He xBaraer Kpagudukaruyu (HE MPEnoaBaTENbCKOM, a4 MPOdECCHOHATBHO-TIPOTPAMMUCTCKOT ),
9TO0BI TIOMAEPXKUBATH HA JOJ2KHOM YPOBHE CBON aBTOPHUTET CPEIUW CTYAEHTOB PACCMATPUBAEMOIR
Kareropuu. Jlydinee, 9T0 MOXKHO CJ€JIaThb B TAKOM CJIy4ae — 9TO HE MEIIaThb CTYJEHTY YYUTbCH
CaMOCTOLATENBHO U He PUBUBATH OTBPAIIEHUE K [IPEJIMETY.

Urak, cpeau nepBOKYPCHUKOB €CTh HPOCIOHKA Te€X, KTO YMEeT NPOrpaMMUpOBarh (B TOH ujn
WHOI CTENeHu), HO 9Ta MPOCJIOHKa, BO-TEPBBIX, MAJOYUCIEHHA, U, BO-BTOPBIX, KAK Pa3 9TH CTYy-
JIEHTBI B yCJIyTrax npernojgasaresned (1o mporpaMMHUCTCKUM MPEIMETaM ) HY K IAFOTCS MEHBIIE BCEro.
Fcau B cBoeit pabore MbI HymeM OPHEHTUPOBATHCS HA HUX, TO OT HAIMEH MeATeTLHOCTA OKAXKETCA Ha
YIWBJIEHVWE MaJI0 TIOIB3bI: 9MU CTYAEHTH 663 Halei 3a00Thl BIOJIHE 000NIINCEH ObI, a OCTAJIbHBIE HA
3aHATUAX HUUETO He HOMMYT (TO ecThb BOOOIIe) U HAM MPHUIETCS CMUDPHUTBCS C TE€M, UTO ITO/IABJISO-
meMy OOJIBIIUHCTBY CTYIEHTOB 10 ITPOIPAMMUCTCKUM TIPEAMETaM CTaBATCs 6€300pa3Ho HATSIHYTHIE
«TPOUKU», TPOCTO YTOOBI HE BBHITOHATH [MOYTH BECH Kypc. B 3TOT mpon3BocTBeHHbBIN OpaK TOMaIyT
U Te CTYAEHTHI, KTO TMOTEHITNAIBHO MOT OBl MPEKPACcHO MPOTPAMMUPOBATH, TPOCTO UM HE MOBE3JI0

CBOPHUK CTATEN MOMOAbLIX VYEHBIX dakynsteta BMK MTY Boinyck Ne7 (2010r.)



A3BIK C1 1 HAYAJIBHOE OBYYEHUWE 81

CO IIKOJION U OKPYKEHUEM.

IIpuxogurcs cuenars Hem30EXKHBIN, XOTsd, BO3MOYXKHO, ¥ HE OYCHDb HPUSTHBIA BHIBOJ: PaCUUThI-
BaTb CIEIYET Ha cpedHutl YPOBEHD CTYIEHTOB, & 9TO, B YACTHOCTH, O3HAYAET, 9TO TPOrPAMMHPOBATD
Hallla IeJIeBad ayAnTOpud HE yMeeT BOO6H.L€ H1 B KaKOM BHUAE M HU J0 KaKoi cTernenn, TakK 9TO Ha-
9UHATH 00ydYeHre MPOTPAMMHUPOBAHUIO MPUXOIUTC JeUCTBUTEJIBHO C HYJISI, W T4 CATyallnd B
06o3puMoM OyayIIeM HUKAK HE H3MEHUTCH.

3 «Hello, world», nnm 6apbep, KOTOpPbIii BO3bMYT HE BCE

Kak jiopora HaurHaeTcs ¢ IepBOTO I1ara, Tak u 00ydeHre HAYMHAETCA C IEPBOTO 3aHATus. Kein
HaYMHATL PAcCKa3 O sI3bIKe MPOTPAMMUPOBAHUS C JTOATUX TEPETNCIeHn OTepaTopoB, Ollepartuit,
THUIIOB, TIEPEMEHHBIX U ITPOYNUX COCTABJISIONINX SI3bIKA, CYIATETN STY UH(OPMAIIUI He BOCIIPUMYT,
MTOCKOJTBKY HE OyIyT MOHUMATE, O UéM BOOOIIE UAET pedb. UToOBI 3TO €TI0 MOHATHO, CUCTEMATHIe-
CKO€ U3JIOZKCHHE HeO6XOILHMO IpeaBapuTb HEKMM BB€ACHUEM B IIDEAMET, B X04€ KOTOPOT'O II0KA3aTh,
KakK BOOOIE BBITVIAAAT TPOTPAMMBI HA TOM $3bIKE MPOTrPDAMMWPOBAHMS, KOTOPBIA Mbl HAIMHAEM
paccMaTpUBaTh.

Ilo rpasunuu, eeenéunoit apropamu Cu Bpaitanom Kepuuranom u /lenncom Putdm, obyuenue
3TOMY $3bIKY HaumHaior ¢ nporpammsl «Hello, worlds. Bor eé Texcr!:

#include <stdio.h>

int main() {
printf ("Hello, world\n");
return O;

¥

Hanwcars 9T0T TEKCT HA JOCKE HE CI0KHO, CA0KHOCTHA HAUNHAIOTCS B TOT MOMEHT, KOT/Ia HAPUCOBA-
Ha Toc/IeaHgd purypHas CKOOKa M HEOOXOIMMO MEPEXOANTh K MOSCHEHWAM. UTO 9TO TaMm B ITEPBOil
crpoke? llpaBuibHBI OTBET 3BYYUT HPUMEPHO TaK: 9TO JAUPEKTUBA MAaKPOIIPOIECCOPA, KOTOpas
BKJIIOYAET B HAIy TPAHCISIIUIO CIENUAIbHBIA «3aro/JI0BOYHbBINY (haila, coaepKaliuii 00bIBIeHIS
6ubmoTedHbIx yHKIHH. A Temeph JaBaliTe BCOIOMHUM, 9TO MBI MPOBOIUM Nepeoe 3aHATHE s
abCOJTIOTHO HEMOATOTOB/IEeHHOM aynuTopun. O CMBICJIE CA0Ba «IUPEKTUBAY HAIK CAYIIATETN EIE
MOT'YT JIOr3IaThCs 13 O0IUX COOOPAKEHUH U OKAXKYTCs HEJIAJEKU OT UCTUHBI, HO OCTATOK (hpa3bl —
MaKponporeccop, GpyHkmn (K TOMy XKe emg «OubanoTedHbey ), OObIBIEHU... BCE ITU CJI0BA He
OCTABJIAIOT CAVIIATENSIM HUA UHOTO IMAHCA HA TOHNMAaHue. Kejnm B 9TOT MOMEHT MYCTUTLCA B TIPO-
CTPAHHBIE 0OBLICHEHNS, MBI MOXKEM T7e-TO 9epe3 M0 I9aca C YAUBICHNEM 0OHAPYKUTD, ITO YB/IEIEH-
HO PaCCKa3bIBAEM, HAIPUMED, O KOHBEHIINAX BBI30BOB (DYHKINI, B TO BPEMsT KaK HAIMHU CIyIIaTe N
YUTAIOT KHUKKH, UCPAIOT B TETPUC HA MOOMJIBHBIX TejedOoHaX, PUCYIOT B TETPAJIKAX [BETOYKHU U
3aHUMATCS JIPYTUMU JeJaMU, UMEIOIUMHU CTOJIb YKe MPSIMOe OTHOIIEHHE K MPOTPaMMUPOBAHUIO.
PeasibrocTh TakoBa, UTO 0ObSICHUTH HEOATOTOBJIEHHOMY CJIYIIATET CMBIC NUPEKTHBLI include
HEBO3MO>KHO, HPABUTCA 3T0 HaM man HeT. [lo3ToMy TpUXOAuTCs MPOM3HECTH CaKpPaMeHTAJIbHOE
«TaK HAJ0, & 3a9€M — Mbl Y3HAEM IMO3Ke». 3aMeTHM, Mbl €I§ HUYero He OObICHWIN, a CChLIKA
BIEPET HAM y2Ke mOTPeDOBaAIACE.

Hanbrie — 6osbie. Yo Takoe int? Yro Takoe main? IlpaBuabHBIN OTBET TAKOB: main — 3T0 UMsT
IJIaBHON (DyHKIUU HaIllell TporpaMMbl, a int — Twuil 3HaYEHUs, KOTOPOe OHa Bo3BpailiaeT. Koneuno
K€, 9TO 0YE€Hb IIPOCTO, HO TOJBKO HE JIJIsi 9eJIOBEKA, KOTOPHI BOODIIE HE yMeeT MpOIpaMMUPOBATh.
CnoBo «dyHKIMSI» OH PAHbBIIE BCTPEYAs TOJBKO B MAaTEMaTUYIECKOM CMBIC/IE, HY U eIl B 0bIe3Ha-
quMoM (pYHKIMST yTIOTa — TJIAJNWTD); K HAIEMY CJIy9ar0 He MOJXOIUT HU TO, HU japyroe. Tepmun
«BO3BPAT 3HAYEHUS» CJIYIIATE/JI0 M BOBCE IHPEICTAB/ISETCH CTPAHHO 3Bydaieil OecCcMmbICauieii, a
«TUI 3HAYEHUT» OKOHYATEIBHO TOOBET TEX, KOMY [0 Ceii MOPHI eI Ka3a/J0Ch, 9TO OHU 9TO-TO I10-
aumaioT. Beé, 90% ayauropun moTepsaHo, M ¢ HAMHU OCTAIUCH TOJBKO T€, KTO YKe IPOrPpaMMUPOBAT
(xoTst 6bI HA KAKOM-HUOY/IH SI3bIKE, T/e OblIM TUTHI 1 (HOYyHKIUN).

'Ha Besikuit ciydail oTMedy, 9TO, COTJIACHO COBPEMEHHBIM MpPeCTaBIeHusM, (YHKIHS main He MOXKET WMeTb
HUKAKON THIl, KpOMe int, B TOM 4ucC/Ie HE MOXKET OHa 1 ObITh void’0BOi, Hy a B pyHKIMM, BO3BpAILAOIIEH 3HAUEHME,
MMPUCYTCTBHUE OepaTopa return obs3areasHo. [Iporpamma, B KOTOPOIi OMyIIEHO CJIOBO int mepea main m omepaTop
return, OTKOMIIWIMPYETCS C JIBYMs MPEAYyIPEeXKACHUSIMHU, YTO, KOHEYHO K€, HeJOIyCTUMO B yIeOHBIX MPUMEPAX.
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YacTuuHO CIIacTu MOJI0KEHUE MOXKHO €II1E OJIHOM CaKpaMEHTAJIBHOU (hpazoil: «eCau 9T0 HEMOHST-
HO, HUYETO CTPAIITHOTO, CKOPO BCE CTAHET MOHATHO». BHUMaHMWe HEKOTOPOH YacTH ayJIUuTOPUH ITO
nam Bepuér. [Ipasa, HEHAIOITO, HO NOSCHUTH CJAEAYIONIYI0 CTPOKY (K CYaCThI, 9TO €JMHCTBEH-
Hag GoJiee-MeHee TOHATHAA CTPOKA B TIPOrpaMMe) Mbl ycreeMm. VTak, Caeyomas CTPOKa meqaTaer
dpasy «Hello, world» ma skpame. Y 3TOro yrBep:KiAeHWST €CTh OIHO IOCTOMHCTBO: OHO ITOHITHO.
Bwmecte ¢ Tem, ono moa 3aBa3Ky HAMOIHEHO (DAKTUIECKUMY OTMTHOKAMI W HEJOTOBOPKAMU, €CJU Ke
MONBITATHCA UX YCTPAHUTD, Y HAC OMATH MOTYIUTCS TIEJBIM Psf CCBIIOK BHepén. Yero crout ommHa
TOJILKO KOMOUHaIs «\1n», 0603HaYA0IIAs CUMBOJI TIEPEBO/IA CTPOKU. BOJIBIIMHCTBO HBIHEITHUX CTY-
JEHTOB HHUKOTJa He BUIAE/JU HNUIIYIIed MAaIUHKH, BO BCAKOM Ciaydae, B JeCTBUH, Ha U MaTPUIHBIX
NPUHTEPOB TOXKE YK€ He 3aCTajiM, & ¢ KOMIBIOTEPOM pabOTau TOJBKO B IpadpUIecKOM peKUME,
TaK YTO BOT TO BOT MOHITHE «CHUMBOJI TIEPEBONIA CTPOKWY UM TPUIAETCA AOATO PaszbiacHATh. Hy
TO €CTh UTO TAKOE «IEPEBOJ CTPOKW», HABEPHOE, HOoHMyT Bce, HO Kak DTO moxker ObITH CHMBO-
giom?! KoneuHo, BCE 9T0 ¢TaHET TMOHATHO TOC/IE TEPBBIX YKe ABYX-TPEX 4acOB PAbOTHI € IMYIITOPOM
andaBuTHO-NM@POBOTO TEPMUHAA, HO HE 3abbiBaiiTe, YTO CevIac MBI TPOBOAWM TIEPBOE 3aHATHE,
W 3HAKOMCTBO C TEPMHUHAJIOM y CTYJEHTOB €IT€ BIIEPEIN.

PaztbsicHUB ¢ rpexoM MmomoJiaM CTPOYKY, B KOTOPOil BhI3bIBaeTCd printf, Mbl OyaeM BBIHYKI€HbI
Hepeiitu K cjaeayrmeil Crpoke, B KOTOPO# OldTh BOZHUKHET IIPEC/IOBYTbHIA «BO3Bpal 3HAYEHUS U3
dyukiuny. BHe BCAKOTO COMHEHUS, 9TO OYEHH MPOCTOE W OYE€Hb BAXKHOE Jjid TPOrPAMMUPOBAHMSI
MOHSITHE, HO ODOBLICHITEH €ro Ha TOM IIpUMepe — Huied BPi Ju yaadHasd. Jlayke ecam Mbl Kak-TO
OOBbSICHUM, 9TO YKe TaKoe «(DYHKIHy B TepMuHax sa3bika CH, caynraTesib Bpsijl JIU TORMET, KaKOe 3TO
uMeeT OTHOILICHNE K [IporpaMMe, IledaTaioneil CTpoKy; Hy a 3ara/lo4HbIi HOJIb B Ka4eCTBe [IapaMeTrpa
norpebyer SKCKypca B yIpaBJeHue npoleccaMu, 9To0bl 00bICHUTE, YTO 9TO TAKOE 33 3araJ0uHbIi
3BEPH 110 UMEHH <«KO/I 3aBEPIICHUA 3aJa4n».

ITocmorpum Temepb, Kak BCE TO ke camoe BuiragauT Ha llackasme. Texcr mporpammbr 6ymer
TAKUM:

program hello;
begin

WritelLn(’Hello, world?’);
end.

IIpu eé obbsicuennn He nOTpedbyeTCs HUKAKUX 0CODO0 CIOKHBIX KOHIIEIIINN, HUKAKUX CCBLIOK BIEPE.
CrnoBa «HAYAI0» U «KOHEI» JOCTATOUYHO TEPEBECTH € AHTJIMICKOTO W CKAa3aTh CAYIIATEISIM, UTO
TAKOBBI NpaBuJia, si3bika Ilackajib; Mbl HUMAJIO HE MOIPENUM 3/eCh ITPOTUB MCTUHBI, TOCKOJIBKY U
3ar0JI0BOK IIPOIPAMMBI, U TO, YTO BCE €€ OLEPATOPHI CJEJAYET [TOCTABUTH MEXK/Iy CjaoBamu begin u
end — 9TO MMEHHO YTO CHHTAKCUYIECKWE COTJIAIIEHWS, HUYEeM OCODEHHBIM He OOyCJIOBJIEHHBIE W HE
SIBJIAIONIUECS YACTHBIM CIydaeM Kakux-ju6o 6osee obmmx (m, 3HAUUT, 6OJIEE CIOKHBIX) TTPABUIL.
MoxHO make He YTOUHSATH, 9YTO begin u end — 3TO HPECIOBYTHIE «OIIEPATOPHBIE CKOOKHU», IOTOMY
4YTO B JIAHHOM CJIy4yae OHU BBICTYIAIOT He B 3Toit posu. Bosee Toro, nporenypa Writeln nepexomaut
HA [EYATH HA CJEIYIONIYI0 CTPOKY MOCTE PACIIEIATKH CBOUX apIYMEHTOB (3TO CIYIIATe/TH TOHMYT),
U CTPAIHOBATAs JJIsI HEMOJATOTOBIEHHOTO yXa KOHIENIUS CuUME04a TTEPEBOIA CTPOKH OKA3BIBAETCS
3a KaJpOM — JI0 HACTYILJIEHUsT YA0OHOTO MOMEHTA.

Ho xak xe 6biTh ¢ Cu, Befb BCE €10 «CAOKHOCTH» HUKYAA HE JIEHYTCS, 8 PACCKa3bIBATH €T0
CTYJEHTaM PAHO UJU 1103HO npujiércs? Tak-To oHO Tak, HO ecan Ty ke camyto nporpammy «Hello,
world» moKa3aTh U OOBACHUTH CTYJEHTY, YK€ 3aHUMABIIEMYCsI TTPOrPAMMUDOBAHIEM (HA TOM XKe
[Tackase win Ha 9€M-TO €II¢), MBI CMOYKEM H30€KaTh TPAKTHIECKN BCEX TPYTHOCTEH, TepeInCIeH-
HbIX BhIE. C TMOHATHEM «MaKpOIIPOIECCOP» CTYIEHT yKe 3HAKOM, a €CJIM He 3HAKOM — TO MOXKHO
eMy ckaszarh (He yImoOMMHAs MaKpPOIPOLECCOP), 4To jupekTusa #include mojacraBisier BMECTO Ce-
0a comepxkumoe daiina, B gamHOM ciaydae 310 daiin stdio.h, npuwraramomnmiica K CTaHAAPTHOMR
oubmorere, OH ToxKe HamucaH Ha, CU U COMEPKUT WHPOPMAIUIO [IJTsT KOMITHISITOPa O TOM, KAKHE
oubmmoregnsie QYHKIUKA eCThb B 910i Obubanorexe. [longrne 6GubmoTeKkn CTYIEHTY y2Ke M3BECTHO,
nousTue (PyHKIUU B TPOTPAMMUCTCKOM CMBICIE — TOXKe (nomyTHO yrounsiem, uto B Cu, B oTmmune
or [lackams, ecTb TOTBKO QYHKINHU, a Oporeayp Her — u Hac moHmMaioT). CaoBo int obosnadaer
[IEJIOYUCIIEHHBII TUT BhIPAYKEHW — U HAC CHOBA IMOHUMAFOT, [IOTOMY YUTO CO BCEMHU ITHUMU TEPMUHA-
MU yKe He pa3 Bcrpedasuchk. CaoBo main — 370 uMd QYHKIUM, TTOMYTHO YTOYHSIEM, UTO [JIABHON
mporpaMMbl, B orsinune ot [lackams, 31eck HeT, IporpaMMa BCA COCTOUT U3 (PYHKIINM, TPOCTO €CTh
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COTJIAINIEHHE, YTO OJIHA M3 HUX — & UMEHHO BOT 3Ta BOT Main — BLI3BIBAETCS IPHU CTapTE MIPOrpaM-
Mbl. Hukakux mpobsem He BBI3BIBACT W return, u 3aMedanue, 9To printf mpenacrasisier coboii
6ubmoreunyto dbyHkmio (nonyTHo yrodnsiem, uro B ITackane Writeln ecTb 4acTh g3bIKa, TOIJA
KaK 3/1eCb Mbl MOXeM printf wmamucars camm). Jla u ¢ CUMBOJIOM TE€PEBOJA CTPOKM HAII MOATO-
TOBJIEHHBIN CJIYITIATEh, BHE BCAKOTO COMHEHUsI, yKe cTaiakuBasicd. CoBceM, KaK TOBOPUTCS, JPYyTOit
KOJIEHKOD — & BCE TIOTOMY, 9T0 Ha 9TOT pas3 Cu JJjIs HaIUX CIyIaTeseil He MePBhIi B YKU3HU A3bIK
IPOTPaMMUPOBAHUS.

4 Bropoii npuMep IIporpamMMbl: 6apbep, KOTOPbIil HE BO3bMET HUKTO

O6BIYHO TPOrpaMMBI HE OTPAHUYUBAIOTCS BBIBOJAOM HH(MOpPMAIUu: B 00IeM cJiyvae, /1a u B 60J1b-
MIMHCTBE YACTHBIX, AJITOPUTM (M TIPOrpaMMa, KaK 3aluch aJrOPUTMA) TIPeJCTABISET coboii Tpeot-
Ppa30BaTe/Ib NCXOAHBIX JAaHHBIX B JaHHBIE, COCTAB/JIAIONINE PE3YJIbTaAT. BHOJIHe €CTECTBEHHO ITO9TOMY,
9TO yKe BTOPad MPOrPaMMa, MPeIbABIsieMast CAYIIATeIM B Ka9ecTBe NpuMepa, OyaerT comepKaTh
BBOJI TAHHBIX W3BHE.

CoBepllteHHO He CrOBapuBasgCh MEXKIY cOOO#, MHOTHE aBTOPHI MOCOOUIT B KadecTBE TAKOTO BTO-
POro mpuMepa MCIOJIB3YIOT PEIeHNE KBAAPAaTHOTO ypaBHenud. [IpumMep aeficTBUTEIBHO YIAAUHBIN,
OH TI03BOJISET TPOIEMOHCTPUPOBATL MEPEMEHHbBIE PA3HBIX THUIIOB, apU(METUKY, BETBICHNE; BHIUUC-
JJeHne JUCKPUMHWHAHTA MOXKHO BBIHECTHU B OTJC/JIBHYIO beHKI_[I/HO7 3a0JHO ITOKa3aB, KaK Ha CI/I -
nryTcst (DyHKIIUK M KaK U3 HUX BO3BPAINATH 3HAUEHUE (MTOCTIE STOTO CIYIIATENAM CTAHOBATCS MPOIIE
MOHATD, 9TO cO0Oil B IEfICTBUTEbHOCTH IpecTaB/ager main). Hakoner, Heo6X0MMOCTE HCIOIB30-
BaHus QYHKIMH Sqrt 3aCTaB/IgeT HAC CHAYAJa MOJKJIOYNTh BTOPOi 3aroj0BOYHEL daita (B 9TOT
pa3 math.h), TOSICHUB, 9TO TPOTOTUI (DYHKIIMA SQrt HAXOAUTCS UMEHHO B HEM; 3aT€M TPUXOIUTCS
OTMETUTH, ITO (PYHKIUs camMa 1o cebe He BXOMUT B CTAHAAPTHYIO O6UOIMOTEKY, TaK 4TO TPU cOOpKE
TMPOTPAMMBI HEOOXOIUMO 3Ty OUOIMOTEKY MOJKIIOUUTD, UCTOML3YsT TapaMeTphl KOMAHIHON CTPOKI
KOMIIMJIATOPA. Bripouem, MHOTHE W3 9TUX MOACHEHUI MOXKHO M ONYyCTUTH 0€3 ocoboro yiepba s
W3JIOYKEHNST; PeUb JKe cefdac MOHAET O APYyToM.

UTobbl noaywums ucrodnvie dannvie (B paCCMATPHBAEMOM CJiydae — KO3(bDMUIHMEHTH ypaBHE-
HVs1) W3BHE, HAM B s13bIKe CH IpUIETCsT BOCTOIb30BaThCst byHkImeit scanf. Ksagparnoe ypasHeHnune
TyT HUYCM OCO6€HHBIM HEC IIpUMEYaTE/IbHO, BBO/J HEKUX 4YHUC/JIOBBIX ANAHHBIX <«C KJaBUATYDbI» (TO
eCTh M3 CTAHAAPTHOrO MOTOKA BBOJA) MPEANOIATAETCS GOTBITMHCTBOM yUeOHBIX 3aaHUil sl Ha-
umHarormx. M 37eck Mbl cTankuBaeMcs ¢ orcyrcrBreM B Cu mepesadn mapaMeTpoB WHAYE KaK 10
suadennto. OMUChIBAEM NEPEMEHHBIE (TYT BCE B MOPSJIKE), BBIBOUM MPUIJIAIIEHNE K BBOY (TyT TO-
’Ke BCE TIOHSATHO, ¢ printf’oM CTYJEHTBI y2Ke 3HAKOMBI), HAUNHACM MMUCATH CJIEAYIONLYI0 CTPOKY... U
B IIPOIIecce e€ HAIMCAHUS TIOHUMAEM, YTO TElePb HaM MPEJICTOUT 00bICHUTD ayIUTOPUN HEYTO, JIJIst
IMOHUMAHNS Yero CJIYIIaTeIsM He IIPOCTO He XBAaTaeT 3HAHUN — MM HE XBATAET IIPUMEPHO II€JIOTO
CeMeCcTpa 9TUX 3HAHUN. A CTPOKA BBITJISIUT TaK:

scanf ("%1f %1f %1f", &a, &b, &c);

ObbSICHUTH KOHIEIIIIO «(hOPMATHON CTPOKKY €IE BO3MOXKHO, XOTs HEJIb3s He OTMETUTh, YTO JaKe
Ha BTOPOM KYypCe MaeKO He BCE CTYIEHTHI C MEePBOTO pa3a MOHUMAIOT, 0 4éM HAET pedub. Ho BOT
3aveM TIeped WMeHaMW TIePEMEHHBIX CTOWT 3HAK «&», HETOJATOTOBJEHHBINH CIyNIaTe b He MONMET,
4uT0 OBl BBl HU JIeJIAIH U K KAKMM XUTPOCTSM HuU npuberasm. KoHIenus «yKasareseily u ajpecHbix
BBIDaKeHnil KayKeTcs MPOCTOi JIUMIL TeM, KTO ¢ Heil TaBHO M OpovHO 3HaKOM. KaxKmerit, KTo XoTd
661 pa3 00bscHsT PAbOTY € AMHAMUYECKON MaMSITBIO JIFOJSIM, UMEIOIINM HYJIEBON YPOBEHBb MOITO-
TOBKM, 3HAET, UYTO 3TO HA CAMOM JIejie CJIOXKHEHIas nelarornieckas 3ajgada — Kak Bceraa ObIBaeT
B C/Iy4Yasix, KOrJa HeoOXoaumo chOPMUPOBATHL B MBINLICHUN YIYEHUKA HOBbIN ypPOBEHb aOCTPaKIIUMU,
KOTOPOro TaMm pambIiine He Ob110. MOKHO, KOHEYHO, MPOU3HECTH HECKOJBKO Pa3 94TO-TO BPOME <Y
KaXKJ0# TepeMeHHON eCTh TO MECTO B MaMATH, T/Ie OHA PACIIOIATAETCH, M 9TO MeCTO 0003HAUAETCH
aapecom; 9Tobbl ¢dhyakima scanf 3masa, KyJa 3aHECTH 3HAYEHUs, KOTOPbIe 0HA MPOYUTAET, MBI Ie-
pesaém eff agpeca HAITAX TTEPEMEHHBIX, W BOT 3HAK aMTIEPCaHIa KaK pa3 W eCTh ONeparus B3ATHS
aJpecay W TEINTDb cebsd HaaeK10i, IT0 Mbl BCE MOHSITHO OOBICHIIN, Ja TOJILKO 9T0 Oymer He Oosiee
yeM camoobman. [loHSITE HAC B JJAHHOM CJIy4ae €CTh IIaHC JUIlb y TeX, KTO Y2Ke€ CTAJKUBAJICS C YKa-
3aTEJISIMH, TIPUIEM JlazKe CPen 3TuX (BechMa HEMHOTOUYNCICHHBIX ) TEPBOKYPCHUKOB HAC MOAMYT He
BCE.
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Ocraérca quib NONHATE Oesblil (hJiar 1 CKa3aTh yKe MOPSIKOM TOTHAJIOEBINEe U HAM, U CTY/IEH-
TaM «TakK HAJ0, a moueMy — moiMére moToM». CTYIEHTBI, Pa3yMeeTcs, TPOCTO 3anomHAm, (dIuTai —
3a3y6pHT), 9TO TIepe] nepeMeHHbIMy B scanf Haj0 CTaBUTh 3HAK «&», v OYIyT OUCHDb YAUBJICHBI, 00-
HAPYZKUB, 9TO 9TO IIPABUJIO TIOYEMY-TO HE pa60TaeT IIpu BBOAE TEKCTOBBIX CTPOK C MCIIOJIb30BAHNEM
%s. O maccuBax m agpecHoit apudMeTHKe PasroBop eIé BIepeIn, moKa ke orMernm, ato [lackann
MO3BOJIIET HE yIIOMUHATEL O BHOH paboTre ¢ ajpecaMm 0 TeX TOp, MOKa Mbl HE pemum (camu, B
CIJTYy TIOCTABJICHHOM mepes; co0oii yuebHON 3amatdi) nepeiiT K U3/I0KEHUI0 THHAMAIECKUX CTPYK-
TYp JaHHBIX, YTO, B CBOI 0Yepejib, JegaeTcs OJnKe K KOHITY EPBOI0 CEMECTPa, KOIJa CTYIEHThI
B OCHOBHO# CBOeil Macce K 3ToMy yKe Bosiee-meHee 1orToBbl. C JIpyroil CTOpOHBI, IPU U3JIOXKEHUT
st3bika, Cu CTyZeHTaM BTOPOTO KypCa MOXKHO ONHUPATHCHA HA y¥Ke UMEIOIIYIOCS V HUX TOHSTHHHYIO
6a3y, TPUIOMHUTE var-mapamerpsl [lackasis, TOSCHUTE, ITO 3/1€Ch WX HET W MPUXOIUTCS TIOITOMY
npudberars K 1epejade ajpecos. IlockosibKy 1 ¢ ykazaressiMu, U C BO3BPATOM 3HAYEHU depe3 Iia-
paMeTphl KO BTOPOMY KYPCY CTYAEHTHI Yy>K€ 3HAKOMbDI, HpO6J’[eMbI C MOHMMaHHUEeM €CJIN 1 BO3ZHUKAIOT,
TO HE CTOJb (haTaTbHBIE.

5 XakK KaK CTHJIb MBINLJIEHUS

Bo3MoXKHO, KTO-TO W3 MOHUX KOJIJIET, KOTOPBIM a/IpeCOBAHO 3TO 3ICCE, COUTET, UTO CIOKHOCTH
TIepBOTO 3aHATHUS TaK WJIH WHaTe MOXKHO TPEONOJIETh; g COTJIAITYCh, UTO 3TO JAeHCTBUTETBHO TaK,
BeJlb CYIECTBYIOT JIaXKe MIKOJIBI C YIJIYOJEHHBIM U3ydeHrneM nHMOPMATUKY, TIe KAKUM-TO 00pa3oM
yxuTpstrorcst BouTh Cu B TOJOBBI YUeHUKAM CTapiiux KjaccoB. Konedano, 6apbep MUHHMAIBHOTO
MOHUMAHUA TYT OKa3bIBAETCH OYEHBb BBICOK, TOTOMY UTO JiJid M3YYaOIIero nporpaMMupOBaHAe Ha
npumepe Cu He MOHATH yKa3aTe W 03HAYAET He MOHATH HU4ero (TO eCTh BOOOIIE HUYEro), a yKa-
3aTenn TOHWMAET, VBB, Jarke He BCakwmit cpeiam mocrynuBimux wa BMK; takwme crymenthr gacTto
CTAHOBATCS JKEPTBAMHU 3a9E€THBIX KOMUCCHUU TPETHErO W YETBEPTOIO CEMeCTpa, HO HEKOTOpPbie BCE
JK€ BBIZKHBAIOT 1 IMIPOJOJIZKAIT «00ydeHnes, IToObl HOTOM HUKOIA JazKe He IOMBIILIATL O padore
10 CIENUAJLHOCTH. B 3TOM TIIaHe OCHOBBI TPOTPAMMUPOBAHNS, W3JaraeMble B paMKaX ITKOJLHOM
nH(GOPMATUKN, UTPAT HE CTOJb KPUTUIECKYIO POJIb: JAJEKO He KAaXKJbIH MKOJbHUK COOUpaeTcs
CTAaHOBUTHCS MPOIPAMMUCTOM, U HE IIOHATH HUYEr0 B OTIE/IbHO B3ATOM IIKOJBHOM HIPEIMETE — ITO
He Tak y»K crpartao; B npoduasaoM BY3e curyaiua cOBepiieHHO nHaSL.

Tak win wHave, JOTYCTUM, 9TO TPYIHOCTH, OIUCAHHBIE B ABYX Mpeabiaymmx naparpadax, 6a-
TOTOJIYTHO MPEOTOEHBI. JTO HUKAK HE OTMEHSIeT TOro (paKkTa, 9TO YPOBEHBb MOATOTOBKH OOJbIIEl
9acTy ayAATOPUHM OCTAJICA HYJEBBIM W, CIEI0BATEIHLHO, MMEHHO MaTepwaJl MepBOTO CeMecTpa 3a-
KJIAJIBIBAET Y CTYIEHTOB OCHOBLI CTHJS IMPOTPAMMHUPOBAHUS W MPOTPAMMHUCTCKOrO MbITLIeHus. U
B 9TOM IutaHe si3bik Cu npejyraraer mmpodaiiiinmii acCOPTUMEHT CPEJICTB, MPEKPACHO MPUTOJIHBIX,
4T0OBI MBITIITIEHUE YUEHUKA Pa3 U HABCEra UCKAJIEIUTh.

B 1epBoii mostoBUHE AEBIHOCTBIX MOSTBUJICS IITYTOYHBIN TEKCT, HATUCAHHBIN sikoOB! oT jiutia Kena
Towmmncona, B kKoropom roopurcs, aro Cu u Unix — 3T0 TPOCTO MEPBOAIPESBCKAS [IYTKA, U UTO
nx cozmaremu (Bpaitan Kepuwuran, /lennuc Putun u Ken Tomncon) HUKak He OXKHJAIM, 9TO MM
YIACTCS CTOJIb KA9ECTBEHHO PA3BITPATEH BCE MUPOBOE MPOTPAMMHUCTCKOE coobiecTBo. B wactuocTH,
B 9TOM TEKCTE€ €CTh TAaKWe CTPOKMU:

Korga mbr obrapyxumu, 910 Apyrue AefCTBUTENBHO IBITAIOTCI TUCATH IPOrPAMMBI Ha,
A, MBI 6BICTPO AOHABUIIT €1Tle TAPOUKYy XUTPBIX mpuMouek, co3fas B, BCPL, u, wakowerr,
Cu. MBI ocTaHOBUINCEH, JOOUBINNUCH YCIENTHON KOMIUJISIIIHE CJIETYIOIIEro:

for GP("\n") ,R--;P("\""))for(e=C;e--;P("_"+(xu++/8)%2) )P("\" "+(*u/4)%2);

MBI He MOTJIH JIaKe MPEeJICTABUTb, UTO COBPEMEHHBIE MPOIPAMMUCTBI OYIAYT MBITATHCS
MCTIOJB30BATEH SI3BIK, JIOTYCKAIOMN TOIO0HEIH omepaTop!

Koneuno, 3170 Bcero Jiuiib IyTKa; W3BECTHO, YTO HA CAMOM JieJie S3bIK B OBl HACIEIHUKOM S3bIKa
BCPL, a #e nao6opot, u nMeHHO U3 Hero nonydnics CH, a s3bIK A B 3TOI HCTOPUH BOOOIIE HUKAK HE
zamerna. QHAKO, KAK TOBOPUTCS, B KaXKJIOU MTyTKE €CTh J0JIsl TyTKN, & BCE OCTAJILHOE — MPaB/Ia.
Tax, Hanpumep, MHOTHE TPUBEPKEHITBI a3bIKa Cu yOe:KIeHbI, YTO KOHCTPYKIIHST
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while (*p++=*q++) ;

npeacTaBasger coboit 0bpazerr moIIMHHOrO M3AMECTBa. B yCI0BHOE BhIpaxkenne 1ukia while 3mech
BCTABJIEHO TP MOOOYHBIX dekTa (CIBUT OMHOrO yKa3aress, CJABUT BTOPOTO yKa3aTesis, IPUCBan-
BaHUe), TEJIO MUK/ B PE3yIbTaTe OKa3aI0Ch MyCTBIM, TOCKOIBKY BCs (DYHKITHOHAIBHOCTE TOMEITe-
Ha B YCJOBHOE BRIpaXKeHHE, HY & CaMa 10 cebe 9Ta KOHCTPYKINA IIpeJHa3HaYeHa J/IsT KOMIPOBAHNIA
CTPOKI.

B kauecrse apyroro obpazumka nporpaMMHUCTCKOTO MacTep-
CTBa TPUBEIY CJIETyIOIIee: o}

while("wait (NULL));

[Mosicuio, 9TO CcMCTEMHBIN BBHI30B Walt, MpemHA3HAYEHHBIN, ITO-
OBI TOKTATHCS 3aBEPITEHIS TTOPOXKAEHHOTO TTPOTIECCA, BO3BPAITIA-
er (Kak u IpakTudecku Bce cucremubie Bei30Bel OC Unix) 3nade-
Hue -1 Kak uHAUKATOp omubku. JIBomdyHoe rpeicTaBieHue Iuc/ia Y
-1 mpefcTaBasger coOOil MEMOYKy W3 JBOMYHBIX €JIWHUIL BO BCEX
paspsijiax perucTpa Win mepeMeHHoit; BcrnoManB, aro B Cu guc-
jgom 0 0B03HATAETCS JOTUUECKAS JIOXKbB, a JII0oe Apyroe Uucao
CUHUTACTCA O603HaquI/IeM JIOTUYECKO# NCTHUHBI, Mbl CMOXKEM J10-
Ta[AThCs, ITO YCIOBHOE BBIPAsKEHWE, UCIOTL3YIONee MOOHTOBYTO
UHBEPCUIO (CUMBOJI «~»), OyJeT JIOXKHBIM B CIy4ae, €CJH BBI30B
BepHéT O]_T_H/I6Ky7 U UCTUHHBIM BO BCEX OCTaJIBHBIX CJIyYadX. HpI/I— yeS
BEIEHHAST KOHCTPYKIIHsI, TAKWUM 00Pa30M, 03HAYAET «BBITOTHITD
wait, moKa oH He BepHET OmMOKY», U IpelHasHadena, 9To0bl 10-
JKIATHCST 3ABEPITEHUST BCEX UMEIOTINXC B HACTOSIINAN MOMEHT TT0-
POKJIEHHBIX TIPOIECCOB. AHATOTHYHBIM 0HpPa30M YACTO MOCTYIIA-
0T 1 C APYTUMU BbI30BaMM, MUCIIOJIb3YAd HO6I/ITOByIO MHBEPCHUIO,
9T00BI -1 IPEBPATUTH B JIOTHYECKYTO JI0Kb; KOHCTPYKITUS BPOJIE

no

TEJIO UKJIa

while(wait (NULL) != -1) {}

esraronas abCOIIOTHO TO K€ CaMOe, BUIMMO, KayKeTCsI NCTUHHBIM
IIOYUTATEIAM CI/I CJINIITKOM 6aHaﬂbHOﬁ.

Koneuno, HUKTO He 3acTaBideT yIUTH CTYIEHTOB TAKUM BBI-
KpyTacam; HoJiee TOro, CTyJIEHTOB MOYXKHO M HY?KHO ITPEJIOCTEPEYD
OT HUCIOJIB30BaHus MoM00HBIX TprOKOB. JlaBaiiTe, omHako, pac-
CMOTPHUM APYTo#i ciydaii. CymiecTByeT IMEeblii KJ1ace TporpamM,
Ha3BbIBAEMBIX «(PUIBTPAMEUY; ITU ITPOrPAMMbBI IPUHUMAIOT HEKMI
TEKCT U3 CTaHJAPTHOTO IOTOKA BBOJA, NPOUBBOAAT HAJ HUM T€ Pyc. 1: Biokexema TPanIiOH-
WU UHBIe NPeoOPA30BAHUS U MOJIYUEHHBIH Pe3y/AbTaT BBIIAIOT B yoro nuKJa ¢ getchar
CTaHJIAPTHLIN IOTOK BBIBOA; KaK IIPABUJIO, OHU IIPOJOJI2KAIOT Pa-
6oTaTh, [IOKa B CTAHJAPTHOM IIOTOKE BBOJIA HE BO3HUKHET CUTYa-
1usi «koHery aityiay. [lockosibKy MHOTHE 3a/a4H, CBS3aHHbIE ¢ Pa3bopoM U mpeobpa3oBaHUEM TeK-
CT&, MOYKHO PENIATH C MOMOIIBI) PEryJIAPHBIX aBTOMATOB WM BapUAlUl Ha TEMy OHBIX, Hallle BCe-
0 Takad IMpPOrpaMMa Ha BEPXHEM YDPOBHE YIIPABJIEHHUs MPECTABJIET cOO0# MUKJ MOCHMBOJBHOTO
YTEeHWs, BBITIOJHSIEMOTO M0 BOBHUKHOBEHUS CUTYAIlNN <«KOHEI (haitjay. 3amuchIiBACTCS TAKOH UK
00BIYHO CiiemytonuM 06pa3oM:

while((c = getchar()) != EOF) {
/* Temo mukia */

3

3aroJioBoK IuKJa while, MTOCTPOEHHBIH TAKUM CITOCOOOM, MOYKHO BCTPETUTH TTPAKTHIECKN B JIFOOOM
yuebuuke 1o Cu. llpodeccronanbHbIiM TPOrpaMMHUCTaM dTa KOHCTPYKIMS 3HAKOMA U IPUBBIYHA,
U HUKTO JIa’Ke HE 3aMeYaeT, YTO OHA TOXKe MPEJCTaB/isieT cOO0K HU 9TO MHOE, KaK XakK. UTobb
yOeIUThCST B 9TOM, PACCMOTPUM OJIOK-CXEMY TTOJTyYUBIErocs uka (eM. puc. 1). Uro s1o, mpocrure?
Hukn ¢ mpeaycaoBueM min ¢ mocTycaoBrueM? VIu cTpyKTYpHOE TPOrpaMMUPOBAHTE VK€ OTMEHUIIN !
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Wrak, mbl umeem ernié onun xak. QHAKO, B OTIMYHUE OT JABYX TPEIBIAYIINX TPUMEPOB, IPEICTaB-
JIAOMNX coboit He Hosiee YeM BECCMBICTEHHOE JIMXAUeCTBO, B ITOM CIydae He BCE TaK MPocTo. YTo6b!
OPUBECTU ITOT HUKJI K KAHOHUYIECKOMY BU/Y, HaM HpI/I,ZLéTCH IPUMECHHUTHL B TEKCTE JBa COBECPIICHHO
OJMHAKOBBIX OIIEPaTOPA:

¢ = getchar();
while(c != EQF) {
/* Teno mukua */
¢ = getchar();
}

C KoHIENTyabHON TOYKHU 3PEHUS 3TOT TEKCT, KOHEYHO, YHIIlEe, HO JH0H0T0 MpodeccnoHaibHOrO Mpo-
rPAMMUCTA OH 3aCTABUT HEJIOBOJILHO CKPUBUTHCS, U €CTh OT 4ero: Bejib B Cu IpUcBavBaHue Cejiaan
omeparueii, a He OMEPaTOPOM, CHEIUAJbHO JIJIs TAKUX CAYYAEB, a MPAKTUUYECKOE MTPOrPaMMHUPOBa-
HUe, KaK 9TO 9acTo OBIBAET, JUKTYET CBOU YCJIOBHUS U HE YKEJIAET TPUHOCUTH JIAKOHUYHOCTEH KOMA
B JKEPTBY IIYCTh W KPACHUBBIM, HO BCE-TaKM TeopermdeckuM KaHoHam. Hayo ormernts, 910 g un
caM WCIOJIb3YI0 B CBOMX Iporpammax mobourbie 3¢peKThl B 3aro/iOBKax OMEPATOPOB, U B IIPUME-
pax, MPUBOIUMBIX MHOI HA JIEKIUMAX W CEMUHAPAX, BCTPEUAIOTCH Takue TpuéMbl. bojiee Toro, emé
HECKOJIBKO JIeT Ha3a, 1 s BOOOIe He o6paliall Ha 9TO HUKAKOTO BHUMAHUs, BOCIPUHUMAsT TTOOOTHBIE
9 dexTh B 3ar0J0BKaX KaK HEYTO CaMO CODO Pa3yMeroIneecs, MoKa He 3aMeTHJI, 9TO HEKOTOPHIE
CTYIEHTBI U3 YHUCJA CJIa0bIX HE MOTYT IOHSThH O0'bsICHEHUS, HAIIPUMED, YIPABJIEHUS IPOIECCAMU B
OC Unix uMeHHO OTOMY, YTO B IPUMEPAX UCHOJIB3YETCS UTO-TO BPOJE

if (fork() == 0) {
/x ... %/

IIpumenenmne BmecTo sT0oro Hostee moapobHOro pparMeHTa, a HKMEHHO

int pid;

pid = fork();

if(pid == 0) {
/x .. %/

K MOEMY HEMAJIOMY Y/MBJIEHUIO YMEHBIIIAET B I'PYIIIIE TOJIO CTYJE€HTOB, HE IMOHABIINX, YTO
Takoe fork(). A HATOMKHYTO MEHS HA MBICJL O TpyaHOCTsX monmMmanusd if (fork()==0) To 06-
CTOATENBCTBO, YTO HA 3a9ETHBIX KOMUCCHSX M DK3aMEHAX B TPETHEM CEMeCTpPe # HECKOJbKO Pa3
oOHAPY>KMBaJI, HAIPUMED, TaKOe:

fork();
if(fork() == 0) {
VA SRR

OdeBuTHO, 9TO OMIUOKA TAKOT'O POJIa CBUIETEILCTBYET O TOM, UYTO CTYJEHT IIPOCTO HE BJIAJIEET KOH-
nenmueil mobounoro sdgdexra.

Crenas st cebst OTpeie/IEHHBIE METO0JIOTMIECKIE BBIBOJIBI, 9 TEIEpPb MPU OObLSICHEHUSX HO-
BOT'O MaTepraja HUKOrIa He mpumMendio mobounbie 3hdexkThl B 3aroyoBkax if, while m apyrux
OTIEPATOPOB; TEM HE MeHee, B JAJTbHEHINX TPUMePax g BO3BPAIAIOCH K MCIO/TH30BAHIIO TIOOOTHBIX
3 deKrToB, jiesias HA TIEPBHIX MTOPAX 3aMedaHne, uTo 3TO TPOCTO COKPAIIEHHAsS 1 DoJjiee 3JieranTHas
3aIUCh TOTO XKe camoro. 1[oJIHOCTBIO 0TKA3aThCsl OT UCIIOJIB30BAHUS TOM TEXHUKHU MHE IIPeJICTaBIIs-
€TCs HEMIPABUJIBHBIM, IOCKOJIBKY 3T0 TPOTUBOPEUHUT CJIOKUBIIEHCS KYIbTYPe NPOrpaMMUPOBAHUS Ha
stabike Cu 1 MoxkeT ¢(hbopMUPOBATH HENPABUIFHOE OTHOIIEHUE K BO3MOXKHOCTSM ITOTO s3bIKa. boJiee
TOTO, g YOEXKJIEH, UTO MBITATHCS ONPAJIUTE CTYIEHTOB OT «BPEIHBIX» 3HAHUN — 3aHATHE, 3aBEJOMO
0bpeuCHHOE HA HEY/A1y, BEb COOTBETCTBYIOIINE XaKN BCTPETATCA UM B jiuTeparype, B lurepuere, B
npuMepax, MPUBOAUMBIX JAPYTUMHU MPEIOAABATEISIME, 8 WHOTIA W APYTUME CTyaenTamu. 1Ipuvene-
HUE TPIOKOB B HEKOTOPBIX CAYYAAX €CTh YaCTh, KAK 9 YK€ CKa3aJI, KYJIbTYPbI, CI0KUBIIEHACT BOKPYT
st3bika, Cu, v TpW M3YyUYEHUHN ITOTO A3BIKA, OTPEUBCT OT BCEH 9TOM KyABTYPhI BCE PABHO HE IOy YUTCS.

Onnako He cienyeT 3abbIBATh, YTO 3TO JIE€IAETCS HA BTOPOM KypCe, KOT/a 3a TJIedaMu y ayu-
Topuu yxKe mmeercs llackanb u a3bik accembiiepa. DTO 03HAUAET, BO-TIEPBBIX, UTO OOJIBITHHCTBO
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CTYJIEHTOB K 9TOMY BPEMEHHU BCE-TAKW UYBCTBYET HA WHTYWTHBHOM YPOBHE, UTO TaKOe «MOOOTHBIH
adpderT» u Kak ¢ 3TuM paboTaTh. Bo-BTOpBIX, ¥ ITO nake BaykHee, Gjaromaps MMeIOIEMY-
cs ombITy mporpammupoBaHus Ha llackajsie CTyZI€HThI UMEIOT BO3MOXKHOCTH OTJIMYUTH
TPIOK TPA3HBINA U HEHY>KHBIHN, BPOJie BHIIMIEONNCAHHON MOOUTOBON WHBEDPCHH, OT TPIOKA, MPU-
MEeHEeHIe KOTOPOTO OmpaBAaHO. UToOBl yMeTh Pa3INYaTh, UTO XOPOIINO, 8 UTO TLJI0X0, HYXKHO
NMETH XOTA 6])1 MUHUMAJILHBIN ONBIT TPOrpaMMUPOBAHNA.

6 HWMucTpymMeHTBHI, KOTOPHIX HET

B konTexcre dyHIaMeHTAIBHOIO YHUBEPCUTETCKOTO 00pa30BaHUs OBJIAJIEHIE KOHKPETHBIM S3bI-
KOM TPOTPAMMUPOBAHUS HEJIb3sl PACCMATPUBATL KaK OCHOBHYIO T1eJib OOVUEHUS; sI3bIKU U APYTHE
MHCTPYMEHTBI MEHSFOTCH CO BPEMEHEM, YCTAPEBAIOT, K TOMY K€ JIAJIEKO HE BCE CTYJEHTHI, 00ydato-
mueCd Ha «IIPOrPaMMUCTCKUX» CIIEIUAJIbHOCTAX, B 6y;pymeM CTAHOBATCA MMEHHO MPOrpaMMHuUCTa-
Mu, GOJIBITMHCTBO K€ TEX, KTO CTAHOBUTCH, CIOCOOHBI (KaK TO y2KE OTMEUYAJOCh BBIE) OCBOUTH
MPAKTUIECKH 000N 93bIK MPOTrPAMMUPOBAHUS CAMOCTATE/IHHO. 11eIbi0 YHUBEPCUTETCKUX KYPCOB
JOJIZKHO 6])ITB OBJIaJJeHUEe O6H_LI/IMI/I TTPUHIUTTIAMUT, JIC2KAIIIUMW B OCHOBE JUCIIUTIJIMHBI, 1 B 9TOM TIJIaHE
KOHKPETHBIH $3bIK MPOIPAMMUPOBaHUsl, KOHKPETHAs ONEPAIMOHHASA CPeJia U T.11. — He Dojiee uem
WLTIOCTPATHBHBIA MaTepuau.

OCHOBHOIT JIEKITMOHHBII ITPOIPAMMUCTCKUI Kype TpeTbero cemectpa BMK nocesiiés onepamnmuon-
HBIM CHCTEMAaM, & Ha CEMHUHAPaAX B €ro IOJePXKKY PACCMATPUBALTCA IIPOTPAMMUAPOBAHNE HA YPOBHE
CUCTEMHBIX BBISOBOB; A3bBIK CI/I IpeacTaBIdeTCA BIIOJIHE TTOAXOAATIAM UJIJIIOCTPATUBHBIM IIPUMEPOM
B sroit curyaruu. Oanako nogxoaut jau Cu B KauecTBe yuebOHOTO MOCOOUST I HAUGAbHO20 0DY1e-
Husi? Beile yke NpuBeiéH P/l IPUUUH, TIOYEMY HA 9TOT BOIPOC CJIE/IyeT OTBETUTH OTPUIIATETHHO.
Hobapum K HuM eré onny: B Cu MOOPOCTY 0mMCymemeyom HEKOTOphie 6a30Bble KOHIIENIUH, KOTO-
pbI€ SIBHO 3aCJIyKUBAIOT TOTO, 9T00BI OBITH MPOULIIOCTPUPOBAHHBIMH.

Hauwéwm ¢ Toro, aro B Cu npucyTCTBYET OJWH, ¥ TOJBKO OJUH CIOCOD Tepeadn mapaMeTpos B
TOAIPOTPAMMBI — 3 WMEHHO, Tepeada mo 3uadeHuio. llepenady mo CChlIKe MPUXOTUTCI UMUTHPO-
BaTH C MOMOIBIO ABHOM mepeaaun aapecos. IpobaeMa TyT He TOJBKO B TOM, 9TO 3TO CJOXKHO JIJIsT
IIOHUMaHUA HeHOﬂFOTOBJ’[eHHOf/’I ay/II/ITOpI/IefI, HO W B TOM, YTO y CTYAEHTA CJIOZKUTCA BIECHATIIEHUE
(HempaBUIIBHOE), UTO B A3BIKAX IMPOrPAMMUPOBAHUSA TOJBKO  OBIBAET Tepeada mo 3Hadenuio. lac-
KaJib B 3TOM ILJIaHE MOJIXOJUT T'OPa3JIo JIydllle, BeJb B HEM eCTh U var-napamerpbl. KoHedHo, Bcero
MHOTO00Opa3us crnocoboB mnepeadn mapaMerpoB 3TO He MCYEPIIBIBAET, BeJb ObIBAET eIlé W nepeia-
Ya 10 UMEHWU, U JIEHUBbIE BBIYUCJICHUsI, TIPEIOJIATAIOIIIE ePeIady HEBBIUNCIEHHOTO BhIPAXKEHUS.
Ho naswmaune xorst 661 ABYX, a HE OJHOTO Crocoba MEPEIadn [MapaMeTpoB JeMOHCTpUpyer 00ydae-
MOMY OY€Hb BaXXKHbIH (PaKT: CYIIECTBYeT 00JIbIlle OJHOTO crocoba Tiepeaadu mapaMeTpoB
B MOJITPOTPaMMbI. 3Has JBa, TaKuX Crocoba, Yea0BeK, KaK IIPABWUJIO, HA YPOBHE IMOICO3HAHUS
OKA3BIBAETCS JIYUITIE TOATOTOBJIEH K BOCIPUSITHIO TPETHETO U MOCIEIYIONIUX CITOCOHOB.

Bozpaxkenue, uro-ne var-nmapamerpsl llackais BCE paBHO peasu3yHOTCd UMEHHO Yepe3 Mepeja-
9y ajipeca, TYT HEeCKOJIBKO HeYyMECTHBI: PeUb Belb UAET 00 M300pa3UTEIbHBIX CPEJICTBAX S3BIKOB
TPOTPAMMUPOBAHUS, & HE O TOM, KaK 9TU CPEJCTBA peaan3yrcs. [IporpaMMucTsl, UCIOIb3YIONINE
sI3BIKM OY€Hb BBICOKOTO ypoBHs«, Takue kak Jlucm, IIposor, Haskell u Tomy momobubie, wacTo BoBCE
HE 3aYMBIBAIOTCA O TOM, KaK K€ 3TOT BBIYUCJIUTE/IL PEAJIU30BaH.

B kauectBe BTOpOro BaxKkuHoro obbekTa, orcyrcrByomiero B Cu, g Ha30By OOBIKHOBEHHBIE MAC-
CUBBI. YTBep:kJieHue, uro B si3bike Cu HET MaCCUBOB, YaCcTO BbI3LIBAET VJIUBJEHHE — HO BEJIb
IIpU ONMCAHUU MACCUBA, Y HAC HE BO3HUKAET HUKAKOI'O MMEHHU, KOTOPOE IPEJCTaBsio Obl cO60I0
BEChb ITOT MAaCCUB IEJNKOM, KaK €IUHBIN 00bEKT; UMsi MACCUBA B JAEHCTBUTENBHOCTH [PEJICTABIISIET
cobO0it KOHCTAHTY aJIPECHOr0 THUIIA, YKA3BIBAIOILY) HA, IEPBBIN 3JIEMEHT MACCHBA, 4 BOBCE HE MACCUB
kak Takooii. Hay maccuBavu (kak takosbiMu) B Cu HET HUKaKuX oneparnuii — cOOCTBEHHO TOBODS,
MOTOMY, UTO TaKue omeparuu ObL1o ObI He HaJl YeM HTPOBOAUTH. [IMKAHTHOCTH CHTYaIlnu €I u B
ToM, 9T0 B CH IPUCYTCTBYIOT HE TOJBKO CPEJCTBA, OMMCAHUS MACCHUBA, HO JTayKe THUIT «YKa3aTesb Ha
MaCCHUB»~, OJHAKO CAMHUX MAaCCUBOB KaK He ObLI0, TaK 1 HeT. bojiee TOT0, Omepals NHIEKCUPOBAHIS
B Cu npejicrasiisier coboii He 6os1ee yeM apudMeTHIeCKyo OMEPAINI0 Hal aJIpeCOM U YUCJIOM, U JIJIst
eé CyIIeCTBOBAHUS CAMU MACCHUBBI OKa3bIBAIOTCs HE 00s3aTe/IbHBL.

ZBpra)KeHI/IH TaKOr'0 THUIIa BOSHUKAIOT IIPHU OIMMCAHWW MHOTOMEPHBIX MaCCHUBOB.
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3/iech MOXKHO BO3pa3UTh, UYTO UCHOJb3yeMasi B Cu i paboThl ¢ MacCHBaMU ajpecHas apud-
MeTHKa, BOOOIIE TOBOPsi, MOIIHEeEe, UeM MaccuBbl Toro ke [lackass; Tak, B Cu MOXKHO CO37aBaTh
MAaCCUBBI JUHAMUYECKH U3MEHIEMOT0 Pa3Mepa, K TOMY K€ C JI000I 9acThio JIF0O0T0 MaCCUBa MOXKHO
paforaTh Kak ¢ MAcCMBOM (HAIIpUMEp, €C/u eCTh MaccuB u3 20 J€MEHTOB, TO MOXKHO PacCMaTPH-
BaTh €ro ajieMeHThl ¢ 3-10 10 12-it kak maccuB mu3 10 37€MEHTOB, TIPUUEM JIJIsi DTOTO JIOCTATOYHO
OJTHOM omeparnuu Caoxkenus). Beé sTo Tak, HO 9 Beab W He yTBepxkaao, uro Cn xyxe [lackans B
KavdecTBe MpodecCuoHaTbHOI0 HHCTPYMeHTa, a4 1 caM vacro nuiny Ha Cu, Torna kak Ha llackase
[OCJIE/THUI Pa3 BCEPBE3 ITO-TO JeJIaJs JeT NATHAAIATE Ha3a . Pedb ujaér He 0 TOM, KAKOH U3 S3bIKOB
JIyUIlle UCIOJIB30BATh JJjis HAUCAHUS IIPOIPAMM, U JIaXKe He 0 TOM, HaJI0 Wik He Hajo usydars Cu
B PaMKaxX OCHOBHBIX KYPCOB (sl Cpa3y OTMETHJI, UTO JJisi MEHs HeOOXOIMMOCTE 3TOTO OYEBUIHA), &
o ToM, mpurojes ju Cu Ay HAYaIEHOTO OOYUIeHus.

MaccuB He mpocTo Kak 00JaCTh MaMATH, B KOTOPOH PacmoiaraioTcd moapsi N mepeMeHHbIX
OJTHOTO THIIA, HO KAK OTEIbHBIN TTOJTHOMEHHBIN Mun nepementoti — 9TO KOHIEMINd, HeCOMHEHHO
JOCTOMHAS TOTO, YTOOBI JOHECTH €€ M0 CTYAEHTOB. UTOOLI pa3BedTh COMHEHWHA B TOM, d XOTeJ
OBl TIOIEPKHYTH, YTO OTCYTCTBUE MACCHBA KaK TOJHOIEHHOTO THUIA TepeMenHoit napyiraer 8 Cu
KOHIENTYAJBHYIO MEJOCTHOCTh CHCTEMBI THIIOB, BEJIb YKaA3AMeEAd Ha Maccus (MMEHHO Ha MACCHB, &
HE Ha ero JIEMEHT) B sI3bIKE B KAUeCTBE OTIETBHOM CYITHOCTH MPUCYTCTBYET:

int (xp)[20];
€CTh CYIIHOCTE COBEPINEHHO WHAs, HeXKeIn
int *q;

OO6LACHATE, UTO 3a CTpaHHas IITYKa «yKa3aTe/b Ha MacCHBy, IPOIIE YeI0BeKY, 3HakoMoMy ¢ [lacka-
JIeM, HEsKEJTH TeM, KTO HadaJl cpasy ¢ Cn, TOTOMY ITO ¥ TIOCTETHUX 000POT «p YKA3BIBAET HA MACCHB»
MPOYHO ACCOIUUPYETCS ¢ YKA3AHWEM MMEHHO UTO Ha TEPBBIN 3JIEMEHT MACCUBA; JIEI0 OCIOKHICTCS
emé 1 TEM, YTO 4JPEC-TO B 0O0MX CJydasXx MCIOJB3YETCHA OJIMH M TOT YK€, MHAYE MOBOPA, IUCICHHOE
3HAYEHNE yKa3aTel st Ha MacCuB (HApuMep, Ha CTPOKY JBYMEPHON MATPHIILI) TAKOE JKe, KaK U yKa-
3arens Ha €€ ke TepBbIii 9aemenT. Takum 06pazom, orcyrerere B Cr MAaCCHMBOB KaK MOJHOIEHHOTO
TUIIa TTEPEMEHHBIX OCJIOZKHACT O6T)HCH€HH€ JazxKe CaMOTr'o d3bIKa CI/I, HE TOBOPA O APYTUX A3BIKAX]
y TeX YUAIMUXCA, I KOTO CTpaHHble MAcCuBbl CH CTaad MEPBBIMH MACCHUBAMHU B XKWU3HHU, MTO3KE
JaCTO HAOJIIONAIOTC TPYIHOCTH ¢ IIOHHMAHUEM, UTO IPEICTABIIET cO00# 00bLEKT-BEKTOP, KOTOPLI
MoxkHO BBecT B Cu++.

MHe Kak-TO pa3 JO0BEJOCh OOIMATHCS ¢ TMPOMECCHOHATBHBIM MTPOrPAMMEICTOM (TO €CTh HUesI0-
BEKOM, pabOTAONIUM 110 ITOH CHENUAIBHOCTU U MOJIYHAOIIUM 33 9TO JIEHBIH), KOTOPbI BCEpbE3
yTBEPKAAJI, IYTO IMOHATHUA <«MaCCUB» U <«aJApeC MaCCUBA» TOXKIACCTBCHHDI. EFO HE MOIJIA Y6e,ZLI/ITb
B 00OpaTHOM HMKAKWE JOBOJBI, BKJIIOYAA W TPUBMAIBHOE COODpaKEHWE O TOM, UTO ajpec MacChBa
zaanmaer 4 GaiiTa, TOTIA KaK CaM MacCUB — B OOIEM Cydae CKOJIBKO yrogHo. CYIIHOCTh «yKasa-
TeJIb Ha MAaCCHB» OH, KaK W CJIEI0BAJIO OXKUIAThH, HE TIOHUMAJ, 8 Ha BOMPOC, KAKOH Ke THII, TI0 eT0
MHEeHHIo, OyJeT UMeTh UM, ONHCAHHOE KaK JIBYMEPHLIH MaCCHB, OH OTBETHTL He CMOT, HO B CBOe€il
YBEPEHHOCTH TaK W HE MOKOIeDATICS.

[Tpomomxast TeMy THIH3AINNA, OTMETY, ITO OTCYTCTBHE CTPOTOi Tunu3aruy 8 Cu Toxe He CIIIIII-
KOM CIIOCOOCTBYeT IMOHUMAHNIO OOIIE3HAYNMEIX IPOrPAMMUCTCKUX KOHIeMuii. Beé-Taky cuMBOJI 1
ero ASCII-koi — 9mo He 00HO U Mo dice, XOTsI ObI IOTOMY, YTO OIIEPAIS CJOKEHUS ABYX OJHODAM-
TOBBIX YHUCEJI BIIOJIHE OCMbBICJIEHHA, TOTJa KaK Olepalusd CJOZKEHUA JIBYX 6yKB (eCJTI/I, KOHEYHO, 9TO
He KOHKATEHAIWS B CTPOKOBOM CMbIcie, HO B Cu Takoro Her) — GeceMbicienna. Jla u mepequcammbIii
TUI U3HAYAJILHO BCE-TAKU HE TO XKE caMoe, 9TO Ha60p TEJIOYUCIEHHBIX KOHCTAHT, HY a OTCYTCTBUE
OTETBHOTO GYIEBCKOTO THUMA OKA3aJ0Ch, KAK MBI 3HAEM, HACTOJLKO HEYA00HO, uTo B Cu+-+ THI
bool BBesn, xoTa U He cpazy. 1o mpasne rosops, [lackaan Toxke He yMeeT 3alpeliaTh CKJIaILIBATh
KIJIOTPAMMBI ¢ KIJIOMETPAMK, HO UMEIOIIHECsT B HEM 3a9aTKU CTPOTOH THIHM3AIINN TTOITOTABIHBAIOT
CIIyIIaTe sl K BCTpede ¢ IefCTBUTEILHO CTPOrUMU THIAMU B AJle U, HaOpHUMep, JOMEHaMU B Dazax
JAHHLIX.

Haxonen, 8 Cu HET MOJIHOMEHHON MO/ IYJILHOCTH, & TO, 9TO €CTh BMECTO HEE, TpebyeT MCIoIb30Ba-
HuA HeTpI/IBI/IaﬂbHOﬁ TeXHUKH, OCHOBAHHOI Ha AUPEKTUBAX yC.}IOBHOﬁ KOMHI/IHHHI/II/I?). 3;Ler MOZKHO
BO3PAa3uTh, UTO B «CTaHmaprHOoM llackases MOAy/JbHOCTH TOXKE HET, HO BeIb B PEAJTbHON YKU3HU

3UIMeroTcs B BEY 3AIIMTHBIE MAKPOCH 3ar0JIOBOYHBIX (DANIOB.
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mpakTUYIecKu Bee peasusaiuu [lackass moaiepKuBaroT BIIOJIHE TOJTHOIEHHBIE Moysin. OTCyTCTBIE
3HAKOMCTBa C MIPABUABHON CHCTEMON MOJYABLHOTO MTPOTPAMMUPOBAHUS 3aCTaBISIET CTY/IEHTOB TTOBE-
PUTH, YTO TEXHUKA PA3eIbHON KOMIWISIUN UCXOJHUKOB Ha s3bike CH, BKIOUYAIONAS 3ar0JI0BOY-
wbie Qaitabl u HYKBATBHO COCNOAWGA U3 XAKOB — 9TO W €CTh MOAY/IBHOCTD, HO BE/b HA CAMOM JIeJIe
5TO HE TaK.

7 3akirodyeHue

Wrak, 3amensTs [lackanes #a Cu B HAUAJBHOM 00yUYeHUM, C MOEH TOUKHU 3PEHUS, HETOMYCTUMO;
MO3BOJIFO ceDe B 3aKJIFOUEHNME BBICKA3ATh PsJi COODPAKEHUI OTHOCHUTEIbHO TOIO, KAKME M3MEHEHUs!
B IIPOTPAMMUCTCKUX IIpeaAMeTax Ha IIEPBOM KypcCe HE TOJIBKO AOIIYCTUMbI, HO W 2K€JIaTC/JIbHbBI.

IIpex e Becero ciiepyer, BUAUMO, OTKA3aThCA OT UCIOJAb30BAHUST MEPTBBIX OHEPAIUOHHBIX CPEJ
u cucrteMm mporpavmmupoBanus. A3pik [lackans cam 1mo cebe K 9T0i KATEropuu HE OTHOCUTCH: Cy-
MEeCTBYET HECKO/IHKO MOIAEPKUBAEMBIX KPOCCILIAT(POPMEHHBIX PEATU3aINi OHOTO, WMEIOIIAX MTPO-
deccnonaabaoe KauecTBo. OHAKO ¢ MOMYJISIPHON B Hamux mkoax 1 BY3ax cpemoit Turbo Pascal
CUTyaIHsi COBEPIIIEHHO WHAsI, 3TOT NHCTPYMEHT MEPTB TaBHO, TPOIHO u He3Ha1éxH0. Boskie Toro,
obydeHne 0OBIYHO TTPOBOAAT Ha mporpammax s MSDOS, koropasi cama 1o cebe TakKe MepTBa.
[Touemy y4eHUKOB 3acTaBisgiOT nucaTh uMenHo o MSDOS, moHSTHO — BE/Ib MUCATH ITOJTHOIEHHBIE
nporpaMMbl 1o, Windows 10cTaTovHO CJIOXKHO, U 33/1a49a HAYUUTHCS STOMY — sIBHO HE JIJIsi Ha9a Ib-
HoTO 0Oyuenusi. OnHaKoO oTKazaThca oT Windows mpemnomaBaTesissM MEIaeT HPPAIMOHAJIBHBIA CTpax
nepen Apyrumu miardopmamu. B uTore yueHnkaMm mpeiaraercs NucaTh, B CYIIHOCTH, HE IPOrDaM-
mbl og, Windows, a Takue nporpaMMbl, KOTOpbIe Tydo-6edHo sanyckaromes nod Windows; abcyp-
HOCTH CHUTYAIMU MOXKHO, HAIIPUMED, MPOWLIIOCTPUPOBATH BO3HUKAIONIEH KaK y 00yJaeMbIX, TaK U
y HEKOTOPBIX MpenoaBarTeseil TpUBBIUKOil JOOYI0 TporpaMMy 00a3aTeIbHO 3aKaHIMBATE OMEPATO-
pom ReadLn. /lesraercst 910, €CTECTBEHHO, YTOOBI HE 3aKPBIBAJIOCH OKOIIKO U MOXKHO OBLJIO IPOYUTATH
pPE3YJIBTATHI, HO 3a9aCTYI0 3TOT (DAKT 3a0bIBAETCs, HACTOJBKO MPUBBIYHBIM OKA3bIBAETCH 3TOT BOT
OIIepaTOp B KOHIIE; KAKOE, CIPAINUBAETCS, OTHOIIIEHUE STO UMEET K 00YIEeHUI0 TPOrPaMMUPOBAHUIOT!
[Tonararo, 910 HUKAKOTO.

MozKHO, KOHEYHO, CKa3aTh, UTO Mbl U HE CTaBUM Iiepell coboil mesn mpsaMo Ha MEPBOM Kypce
c/leJiaTh W3 CTYJIEHTOB NMPOgreCCUOHATBHBIX MPOIPAMUCTOB, TaK YTO, KA3aJ0Ch Obl, «HEIOJHOIEH-
HOCTB» KOHCOJIbHBIX mpujoxkernuit mog Windows, a paBao u «MépreocThy MSDOS He m0oKHBI OBITH
npengrcrBueM yueduomy mporneccy. K coxkasenuio, yrBepxKias TakK, Mbl HE YIUTBIBAEM, UTO CTY-
JACHTHI — 2KUBBIE JITOJW U UX JIMYHOE OTHOIINEHNE K IIDeIMEeTy (Ha IMOIIHUOHAJILHOM ypOBHe) CHOCO6HO
BeCbMa M BECbMa CYIIECTBEHHO MOBJIUATH HA YCBOSHUE MATEPHAJIa U YCIeBAeMOCThb. Vcmomn30BaHme
YCTapeBIUX UJIN B TOM WJIX UTHOM CMBICJIE «HEHACTOAIINX» WHCTPYMEHTOB, HPABUTCA HAM 3TO HUJIN
HET, PACXOJIaKUBAET CTYJAEHTOB U (DOPMUPYET OTHOIIEHNWE K HNPOIPAMMUCTCKUM ITPEeMeTaM KaK K
Hecrio1e3H0# TpaTe BpEMEHN.

WNrak, nepBast KOHCTPYKTUBHAaA PEKOMEHIAIUSA — OTKA3 0T YCTAPEBIIUX CUCTEM U ILIaTdOopM B
nose3y coppemernoit OC cemeiicrsa Unix u ojiHO# n3 nMeromuxcs B Mupe Unix cBoOOJHBIX peasiu-
sarnuit [lackansa (Free Pascal win GNU Pascal). B kadecTse BTOPOii pekoMeHmaimu s ObI HA3BaJ
IIOCTENEHHOe BLITECHEHHEe U3 yueOHOro MpOoIecca «IPOrpaMMUPOBAHUS Ha OyMaykKe», KOTOpoe, ¢
OJTHOM CTOPOHBI, PA3APAKAET CTYICHTOB, YMEIOMNUX TPOTPAMMUPOBATD, & C APYTON CTOPOHBI, JAET
BO3MOXKHOCTB «ayTCaiijiepamMy, 9T0-TO CIIUCAB, [Je-TO BbleXaB Ha HEPa3b0pINBOCTH TTOYEPKA U T. 1.,
MOJIyIUTh 3a496T, TAK W HE HAMKWCAB 33 CBOIO YKW3Hb HU OIHON mporpaMMbl. B uTore Mbl HA BTOPOM
Kypce 00HApY KUBAEM CTYJIEHTOB, HE MOHUMAOIINX, 9TO TAKOe (HATPUMED) BIOKEHHBIE ITHKJIBI.

3a cuéT 0TKa3a 0T MPOBEIEHUS MHCHMEHHBIX PAbOT MO MPOTPAMMUPOBAHUI MOXKHO, OUEBUJIHO,
OOJIbITIe BHUMAHWS U yIeDHOrO BPEMEHM VAeIUTh HEMOCPeACTBeHHO pabore ¢ marmmuoit. K coxa-
JIGHWIO, TYT TOXK€ He BCE TaK mpocTo. MHOTHE MPernogaBaTeIn THIATeIHHO TECTUPYIOT TPOrPAMMBI,
KOTOPBIE CTY/IEHTHI CIAAI0T B KAYECTBE BBIIOJTHEHHOI'O 33JIaHUs, W [IPU 3TOM [OJHOCTHIO 3a0bIBAIOT,
YTO IpOTrpaMMa caMma 10 cebe — He CaMOIEesb, [EJbI0 SBISIOTCS T0JYUEHHBIE CTYIEHTOM HABBIKH,
KOTOPBIE KaK Pa3 U HE IIPOBEPSIOTCI. 3a/IaHus 110 HEKOTOPBIM JUCITUILINHAM BOODIIE TPUHUMAKTCS
110 DJEKTPOHHON TTOYTE WU WHBIM CIOCODOM, HE MPEIOJIAraloluM JIMIHOTO OBIIEHUsT CO CTY/IeH-
ToM. HeymuBUTEILHO, UTO CTYAEHTHI CTAPIINX KYPCOB CO3MAIN HACTOSIIYIO UHIYCTPHIO HATTUCAHUST
3ajlaHuil JIjIs MJTAIIIEKYPCHUKOB 33 JIEHEKHOE BO3HATPAXK ICHUE.

YCTaHOBUTD, ABJSETCS JI CTYIACHT aBTOPOM CIABAEMOM MPOrpaMMbl, JOCTATOYHO TPOCTO; TPO-
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6s1eMa, 0YEBUJIHO, B JUIHOM OTHOIIEHWH IIPENoJaBaresiell K MpakTUKe CIadu 3a/1aHUil, BBITIOJHEH-
HBIX KEM-TO MTOCTOPOHHUM. BaXKHO MOHUMATD, 9TO 4106bie Pa320680Pbl 0 MOM, 4mo-de cmydenm Axo0bbi
pasobpascs 6 uyoicoli npozpamme, Cymov ne boaee vem camoobmar, u camoodMan onacubil. Beepnés
pazobpaTbCs B 9yXKOM KOJI€ MHOTOKPATHO TPYAHEH, UeM HAaMUCaTh €ro camMomy. UTobbl ybemuTh-
Cs B HYJIEBOI TEHHOCTH CJIOB «d Pa300pajcas, MOCTATOYHO MPEAJIOKUTH CTYJeHTY NPAMO B MIPH-
CYTCTBUU TIPENOJaBaTE Id TPUMEHUTDH TOJIYICHHBIC HAaBBIKNW, HAIIUCAB (BOT opdaMoO 34eCh 1 Ceﬁqac)
HOBBIl (DparMeHT KOJia WK IIPOCTYIO NPOTIPAMMY TIETHKOM.

Brixosn u3 cozsjasiieiics cuTyanuu MHE BUJINTCS B OPUMEHEHUU JIBYX OCHOBHBIX IIPUHITUIIOB.
Bo-niepBbix, HEOOXOUMO PEIUTH Uit cebsi, UTO UyIKUE WU «HE COBCEM CBOW» IMPOIPAMMBI HE TOJIb-
KO HE MOTYT IPUHUMATbCS U PACCMATPUBATHCA BMECTO BBIMTOJIHEHHBIX CTYAEHTOM CAMOCTOSTEIBHO,
HO, HAITPOTUB, TIOTIBITKYE TPEIbABICHNS TAKUX MPOTPAMM K CAade JOJKHBI PACCMATPUBATHCS KaK
MpecTyrJieHne (a Kak enié MOXKHO OTHOCHTBCS K 3JIOHAMEPEHHOMY OOMAaHy MpenojaBaTess?), u
TOCJIEJICTBHUS ITOTO JOJKHBI OBITH 00/Iee CephE3HBIME, YeM MPEI0KEHNe TPUATH B CJIEIYIONINit
pas.

]_D)O—BTOprX7 BCE€ COMHUTEJIbHBIC CJIYy9Ian JOJI2KHBI B O6H3&TeﬂbHOM TTOPAJKE 3aKaH9IMBATHCA KOH-
TPOJIbHON paboToii, TPOBOUMOI HA KOMIILIOTEDPE, Ha KOTOPOM 3a0JIOKUPOBAH JOCTYII K JIFOOBIM
BHEITHUM MCTOYHUKAM. Bcerna MOXKHO HalTh HEDOJIBIIYIO 3aJady, KOTOpas MOYKeT ObITh BBIMOJI-
HeHna 3a 15-20 MWHYT, 1aTh Ha HeE JJIsl BEPHOCTH, CKaXKeM, Jac U TOCMOTPETH HA Pe3yabTaThl.
Yro6b1 oTMecTH J00bIe OOBUHEHUS B HEOOBEKTUBHOCTH, CJIEIYET B TAKUX CAyJasX KATETOPUIECKU
OTKA3bIBATHCSI PACCMATPUBATH B KAUECTBE PE3Y/IbTATA UTO-TMO0 KpOME PabOTAIOMIEH U ITOJTHOCTHIO
COOTBETCTBYIOIIEH 3aJaHUI0 TPOrpaMMbl. KOHTPOIBHY0 paboTy TAKOTO POJIa MOXKHO MIPU YKEeJaHUN
OPOBECTU W [IJId BCEH TPYIILI; Pe3yabTaThl OyayT B OOJBIMMHCTBE Caydaen DoJiee PeIeBaAHTHBIMUT,
9eM Pe3yJIbTATHI MIPOBEPKY OOBIYHBIX 3aJAHWH.

Kax mokasbiBaT mpakTuka, HayIUThCS MPOrPAMMHUPOBATH B 00bEME 0043aTETLHOTO MPAKTUKYMA,
MoxKeT qoboit cTyaeHT, noctynusinuit Ha BMK, u npobjiema TosibKO B TOM, 9T00BI YOEIUTH CTYIEHTA
B OTCYTCTBUU aJBTEPHATUBBL.

8 buaaromapaocTn
ABTOp CUMTaeT CBOUM [PUATHBIM JIOJTOM BBIPA3UTh NOpu3HATETbHOCTH A.YepHOBY u

A. CampHUKOBY 3a KOHCTPYKTWBHBIE AUCKyccnu, a Takxe K. A.BopmagenkoBo#t 3a mposgBreHHYTO
nuutnaTuBy. Eciiu 661 HE OHE, 9TO 3cce Bpsi Jid KOrja-HuOy/ib ObLI0 Obl HAIIMCAHO.
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