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AnaHoTaius

HenaBHO KOJLTerm 3ajajum MHE BOIPOC, KaK s OTHOIIYCH K WJee 3aMeHbI
sa3bika [Tackasib Ha epBoM Kypcee s3pikom Cu. Korjga st Kareropuuno oTBeTusi
«HU B KOEM CJIy4aes, MeHsl CIIpOCUIn «a modemy?» [Ipemraraembrit Tekcr —
MO# OTBET Ha 3TOT BOIIPOC.

Mowu ocHOBHBIE BO3PaKEHWA CBOISTCS K CJIEAYIOMEMY. BO-TIepBBIX, /I
s3biKa CH BBICOK Gapbep BXOXKICHW: s TOHUMAHUI JarKe CaMBIX IPOCTLIX
mporpaMM TpebYIOTCS JOCTATOYHO CePbE3HbIe 3HAHUS, M03TOMY, ecyn Cu nsy-
9aTh KaK MEPBBIA A3BIK, HAYAJIO Kypca OYIeT COCTOSTH M3 CILIOIIHBIX CCHLIOK
Brepén. Bo-Brophix, s3bik Cu CTUMYyJIIPYET TPUMEHEHIE XaKOB U (popMHUpyeT
COOTBETCTBYIOIIEE MBIILIEHNE, IPHIEM B OTCYTCTBHE yzKe CPOPMUPOBABIIEHCS
KYJABTYPBI ITPOTPAMMUPOBAHUS CTYIAEHTHI JUITAIOTCI BOZMOXKHOCTU OTJINYATH
CJIyYIay OMPABAAHHOIO IPHMEHEHHUs XaKOB OT O€CCMBICIEHHOIO JTMXadecTBa. B-
TpeTbuX, B sizbike CHU MOMPOCTY OTCYTCTBYET Psiji MEXAHU3MOB, HEOOXOUMbIX
KaK WJLIIOCTpalns obieil nmporpamMucTckoii Teopun. Tak, B Cu BO3MOXKEH
JIMIIB OJIMH BUJI MEepeIadn MapaMeTpPoOB, MMEHHO — TepeIada Mo 3HAYEHUI0; B
Cu 0TCYTCTBYIOT MaCCUBBI KaK TOJHOMPABHBIN THUI JAHHBIX; MOJAYJIBHOCTH B
eé ncruanoM cmbicae B Cu Takzke Her. Kpome Toro, B HadaJIbHOM OOyUeHHH
TPOTrPAMMUWPOBAHWIO TIOJIE3HO TPUMEHATHh CTPOTYIO THUIU3AINIO, TOTAA KAaK B
Cu cuMBOJ M €ro KOJ CYThb OJHO W TO K€, a JIOTHYECKHE N IePEUNCINMbBIE
BHAYEHUS ABJIAIOTCH He 0oJiee 1eM KOHCTAHTAMU IEJ0T0 THUIIA.

CkazamHoe He 03Ha4aeT, 9T0 a3blKk Cu He caeayeT m3ydaTh; YTBEPKIAeTC s
sk, 910 ¢ CH HEJIB3d Ha%uHamb 0DYUIeHne TPOrPAMMUPOBAHUIO.

1 TIIpenuciaosue

3k Cu, co3manubeiii B mepBoit mosouHe 1970-X To70B, cTaj, KaK M3BECTHO,
HOJIMHHBIM MPOPBIBOM B O0JIACTH HPOTI'PAMMUPOBaHUsA. BHE3AIHO MPOrpaMMUCTBI
O00HAPYKUJIN, 9TO B HEKOTOPHIX O0JACTAX, CUYMTABIIUXCI JIO TOH MOPHI Cyrydo «ac-
ceMOJIEDHBIMU», TAKWX KaK g7pa OMepPaIMOHHBIX cHcTeM, npomuBku DBM cmerm-
AJIBHOTO HA3HAYEHWS W T.II., AaBTOKOJBI W S3BIKH acceMOJIepOB BIPYT YTPATUIU MO-
HOTIOJTLHOE TTOJIOYKEHHE, a CAMY OME€PAIIMOHHBIE CHCTEMbBI CTAJIO0 BO3MOXKHO CO3/IaBAThH
MEPEHOCUMBbIMHE C OJIHOI annaparHoil apXuTeKTypbl Ha JApyryio. B Hacrodiinee BpeMs
361K CH, HCTOPHUST KOTOPOTO TepeBanIa 38 35-TeTHuil pyberK, UCIOIb3yeTcsa s



CO3JIaHUS TMHPOYAUTIIETO CIIEKTPA MPOTPAMM, OT TTPOIMTUBOK MHKPOKOHTPOJIEPOB 70
O0(UCHBIX TAKETOB; €r0 KOMIUISITOPBI JOCTYIHBI JJIs MPAKTUYECKU BCEX CYIIECTBY-
IOIUX aPXUTEKTYD IIPOMECCOPOB; 00bEM MPOTPAMMHOTO KO/, Hanucanuoro wa Cu
3a JOJITYIO HCTOPHIO €r0 CYIIECTBOBAHNS, COCTAB/ISIET 3aMETHYIO OO BCeX TEKCTOB
OpOrpaMM, HAIMCAHHBIX YeJJ0BEYeCTBOM. ZI3BIK IMPOYHO yIepKUBAeT HEPBOE MECTO
[0 TOMYJSIPHOCTH, U B OCOOEHHOCTH 9TO 3aMEeTHO B MHPe CBOOOJTHO PACIPOCTPAHSI-
eMBIX TIporpaMM. 3HaHUWe s3bika CH HESBHO, HO OT 3TOTO He MeHee KaTerOpUIHO
cYnTaETCd 00A3aTe/IbHBIM JIjId BCEX IPOdeccnoHa/ibHbIX HPOIPAMMUCTOB BHE 3aBU-
CUMOCTH OT UX CHENUATH3AIUN; TPEJICTABIACTCH COMHUTEILHBIM, 9TOOBI MPOrpam-
mucT, He 3Haomuil Cu, cMor BoobIe HafiTn pabory mo cnenuaabaocTu. [Toxkamyii, B
sToM CU YHHKAJeH: HU PO KAKO# WHOW A3bIK MPOTPAMMUPOBAHHS TAKOTO CKA3aTh
HeJTb34.

OO0ydenue CTYJIeHTOB IIPOrPAMMUCTCKHUX CHEIUAJIBHOCTEN 361Ky C1, BHE BCSIKOTO
COMHEeHWsI, IPeJICTABIISIETC MHe 00g3aTebHbIM; He 00CYyKaast STOT BOIPOC (B CHILY
OYEBUIHOCTH OTBETA HA HEro), s XOTes Obl B TPEJIJIAraeMOM 3CCe YIAeJIUTh BHUMAHHE
BOIIPOCY O BO3MOXKHOCTH HAYMHATH O0YUYeHHe CTYJIeHTOB MMEHHO C 9TOTO SI3BIKA.

2 Ha xoro opueHTUpOBaThCs

O/tHOI W3 OCHOBHBIX OCOOEHHOCTEH ayJIUTOPUHU, €CJIM TOBOPUTH O IEPBOKYPCHU-
Kax, ABAIeTCS MPAKTHYECKH MOJHOe OTCYTCTBHE 06a30BOil IOATOTOBKH IO IIPOrPaM-
MupoBaHuio. HDOpPMATHKA B MIKOJIAX Yallle BCEro He MPenojaéTcs Boooie (o pac-
CKa3aM MHOI'MX pOJuTe/iell HbIHeITHUX MKOJbHUKOB, Yallle BCEIo «ypoKuy nH(OopMa-
THKU B IIKOJIE TIPEACTABJISIOT OO0 45 MUHYT KOMIBIOTEDHBIX HID), & €CJIH MPero-
JAéTCst, TO Ha CTOJh HU3KOM YPOBHE, UTO UyIec W3 9TOH 00JACTH MOXKHO HE YKJIATh.
Bsenenne EI'D no undopmaTuke npobdaemMbl, cKopee Bcero, He pemut. Bo-nepBoiX,
IpernogaBaTh HHGOPMATHKY B IIKOJAX HPOCTO HEKOMY: JIIOIU, OJHOBPEMEHHO YMe-
IOIUEe U [IPOIPAMMUPOBATH, U YUYUTb, BOOOIIE BCTPEYAIOTCS YPE3BbIYANIHO PeIKO, a
cpeJin POCCUUCKUX TTKOJBHBIX yYUTeJ el He BCTPeYaloTcd HUKOT/1a. BO-BTOPBIX, /i
MKOJIbHOT HH(MOPMATUKI HAYUCTO OTCYTCTBYET MeToandeckas 6aza. Mue mpurniioch
3a MOCJIEIHHE HECKOJIBKO JIET PelleH3MpOBaTh PYKOINCH, IpeIaraBIIinecd K H31a-
HUIO B Ka9eCcTBe INKOJbHBIX YIeOHHKOB MH(MOPMATHKH; CYIs 110 3THM PYKOIHCIM,
CUTYyaIlUsI B 3TOH 0OJIACTH IIaveBHAsI, €CJAd He cKa3aThb KaracTpodudeckas. OTHO-
CUTEJIbHO BCEX 0e3 MCKII0YECHUS TEeKCTOB, MONABIINUX KO MHE Ha PEIEeH3HI0, I MOTY
3a9BUTH COBEPIITEHHO OMPeAeJEHHO, YTO WX aBTOPHI O MpeaMeTe TPOTPaMMUPOBa-
HUs He UMeIOT HU MaJIefIllero IpecTaBienns. KInHCTBeHHBINH yIe0HIK, KOTOPBIA o
CMOT OTOOPHUTH, OTJIMIAICI OT OCTAJBHBIX TE€M, ITO €ro aBTOP JazKe He IBITAJICST H3-
JIaTaTh TPOrPAMMHUPOBAHNE; TEKCT OBLI MOCBAIIEH OOIIMM BOIpOcaM HH(MOPMATHKH,
ucTopun nHMOPMAINH, TUCbMEHHOCTH, apU(PMETUKH, Y/IE/15/I0Ch BHUMAHUE HaYaIaM
TEOpUH KOJMPOBAHUS, JJOTUKY U T. Il. HO He IporpaMMmupoBanunio. Hakoner, gaxe ec-
JIM YJaCTCsl 3aCTaBUTh (HampuMmep, ¢ moMoribio EI'D 1o nadopmaTike) MKOJbHBIX
y4uTe el HCIOJIHATH CBOU O0S3aHHOCTH Ha CKOJIb OBl TO HHM OBLIO JOJI:KHOM YPOBHE,
He CJIelyer 3a0bIBaTh, HAPUMED, YTO JIUHAMUIECKHE CTPYKTYPHI JaHHBIX (1 BOOOIIE
HOHSITHE yKa3aTess) B MKOJbHBIA Kype HHQOPMATUKH HE BXOJHUT, CYUTASICH HEKUM
BBICIIIUM IIUJIOTAZKEM.



Hecomuenno, cpejiu cTyIeHTOB, IMOCTYIAIONINX HA MEPBBIH Kypc, nMeeTcs HeGOoIhb-
01, HO JOCTATOYHO CTAOMIBHBINA HPOIEHT TeX, KTO, HeB3Upas Ha BCE BBIIIEH3JIO-
JKEHHOE, TPOrPaMMUPOBATh y2Ke ymeeT. A cam, nocrynus Ha dgakysabrer B 1992 romy,
UMeJI K TOMY BPEMEHU ONBIT MOJIYyUYeHUS JIeHET 3a HANMCAHHBbIE MHON TPOTPAMMBI, 1
B Te BpeMeHa 3TO He ObLIO PEeJIKOCTHIO: TOJBKO B OJHON €O MHON I'DYIIE YYHIOChH
He MeHee YeThIPEX YeJIOBEK, HU B 4éM He YCTYIABIIMX MHE B 00JIACTH IPOIPaMMHU-
poBanus. Ceitdyac SKOHOMHYECKas CHTYalllsl He CTOJb KCTpeMaJsbHa, KaK B HadaJIe
JIEBIHOCTBIX, TAK YTO KOJMYECTBO COCTOSBIINXCH HPO(PECCUOHANIOB CPEJU MOCTYIa~
oIuxX Ha (PaKyabTeT CTAJI0 MEHbINe, HO OHU, TeM He MeHee, ecTh. OHAKO Cjemyer
JI OPUEHTHPOBATHCA HAa HUX MPU COCTABJICHUH ITPOrPAMM HPOTPAMMUCTCKUX KYyp-
coB? llpexkje yeM JaTh OTBET Ha 9TOT BOIPOC, OTMEUY OIHO 0OCTOSATEIHCTBO, HEU3-
MEHHO YCKOJIb3alolnee oT BHUMaHud nyomku. Lo nocTymienus Ha ¢GhaKyJIbTeT 9TUX
JIIOJIeH YYUTh HPOIPAMMUPOBAHUIO ObLIO HEKOMY, U, CJIEJIOBATEJNbHO, €CAU SYEPaUL-
HUL abUMYPUEHM YMEEM NPOPAMMUPOSAML — MO Npescde 8CE20 03HAUAGEM, MO
NPOPAMMUPOBAHUIO OH MOHCEM. YUUMBCA CAMOCTNOAMENLHO, 03 GCAKOT NOMOUL
co cmopons, npenodasamenet. Vlnade roBops, Takoi CTYIEHT He HYXKJIAETCA B TOM,
YTOOBI €ro «y4YW/IH MPOrPaMMHUPOBATH» — PACCKA3BIBAIN CHHTAKCHUC S3BIKOB IIPO-
I'PAMMUPOBAHUS, [IOKA3bIBAJIM BCAYECKUE AJIIOPUTMbI, IPUEMbl U TexHuku. Kak Hu
CTPAHHO, Yalle TAKUe CTYJICHTHI HYKJIAI0TCS B COBEPIIEHHO MHOM, & UMEHHO — YTO-
OBl KTO-HUOY/Ib YOeIu/ UX, 9TO UX 0€3 NATH MUHYT MPOMECCUOHATLHbIE HABBIKU —
9TO elé He BCE, YTO €CTh B MUPE, H YTO YMEHHE MHUCATh IIPOrpaMMbl KaK TaKOBOE
enié He JieJlaeT desoBeka mporpaMMucToM. OIHAKO MUP, K COXKAJIEHHUIO, He UIeaJeH,
W Y HEKOTODPBHIX HperojaBaTesell MONpoCTy He XBaTaeT KBaaudukaiuu (He Mperno-
JABATEJIBCKOM, a MPodeCcCHOHATBHO-TPOrPAMMUCTCKOI ), YTOOBI MOIEPKUBATD HA
JIOJIZKHOM YPOBHE CBOI aBTOPUTET CPejif CTYJAEHTOB PacCMaTPUBAEMONl KaTeropuu.
Jlydimmee, 9T0 MOXKHO CJIeJIaTh B TAKOM CJIy4ae — 3TO HE MEIIATh CTYJIEHTY YUUTHCS
CaMOCTOSTEJILHO U He IPUBUBATH OTBpAIICHUE K IPEJIMETY.

Urak, cpean mepBOKYPCHUKOB €CTh MPOCIOHKa TeX, KTO YMeeT IPOrPaMMUPOBAThH
(B TOit MM MHOM CTENeHH), HO Ta HPOCJIOHKA, BO-IEDPBBIX, MAJOYUCICHHA, U, BO-
BTODBIX, KaK Pa3 9TH CTYJAEHTHI B yCJyrax mpernojgasareseil (o mporpaMMHCTCKEM
npeaMeTaM) Hy KJIaiTcst MeHbIie Beero. Ecn B cBoeii pabore Mbl Gy1eM OpHEHTHPO-
BAThCS HA HUX, TO OT HAIIEHl JeATeJHbHOCTH OKAaXKeTCs Ha YAHBICHHE MAJIO MOJIb3bI:
5Mu CTYIEHTHI Oe3 Halmeil 3a00Thl BIIOJIHE OOOILIUCH OBI, & OCTAJIbHBIE HA 3aHATHIX
HUYero He MOAMYT (TO ecTh BOOOINE) W HAM HPHIETCS CMHPHTHCS C TE€M, 9TO HO-
JIABJLIONIEMY OOJILIMHHCTBY CTYJIEHTOB O MPOrPAMMUCTCKUM IMPEIMETaM CTABATCH
6e306pa3HO HATAHYTHIE «TPOWKU», TPOCTO YTOOLI HE BHITOHSATH IMOYTH BeCh Kypc. B
STOT IIPOU3BOJCTBEHHBINA OpaK IONaIyT U T€ CTYJICHTHI, KTO IMOTEHIIHAJIHHO MOT OBl
IPEeKPaCcCHO MPOrpaMMUPOBATH, TPOCTO UM HE IOBE3JIO CO IIKOJI0H M OKPYKEHUEM.

[Ipuxomurcs cienarb Hen30eKHbIi, XOTs, BO3MOXKHO, U HE OY€Hb PUATHbIN Bbl-
BOJI: PACUYUTHIBATHL CJIEAYeT HA Cpednuli YPOBEHb CTYIAEHTOB, & 3TO, B YACTHOCTH,
O3HAYaAeT, YTO MPOI'PAMMUPOBATH HAIIA TeJeBas ayJIuTOPUs He yMeeT BOODIe HU B
KaKOM BH/JIe U HH JI0 KaKOW CTelleHH, TaK YTO HAYMHATHL OOYUYeHHe POrpaMMHUPOBa-
HUIO TPUXOJIUTCH AefiCTBUTEIBHO C HYJH, U 9Ta CUTYalHd B 0003pUMOM OyIyIITeM
HUKAK He U3MEHHUTCS.



3 «Hello, world», nam 6apbep, KOTOPbIii BO3bMYT HE
BCE

Kaxk nopora HaunHaeTcs ¢ MepBOro Imara, Tak 1 o0y4eHne HAUMHALTCS ¢ IEPBOTO
3aHATHSA. Ecm HAYMHATH paccKa3 O d3bIKe MPOrPAMMHPOBAHUS C JIOJTUX MEePEeTIUC-
JIEHUil OMepPaATOPOB, ONEpaIil, THTIOB, IEPEMEHHBIX U MPOYUX COCTABJIAIONINX ST3BIKA,
COyIIaTe U 3Ty NHMOPMAIIMIO HEe BOCIPUMYT, ITOCKOJIbKY HE Oy/yT HOHUMATh, O 4EéM
B0O0DOIIE HAET pedub. UToOBI 3TO CTAJIO0 MOHATHO, CHCTEMATUYIECKOE M3JI0KEeHNe Heoo-
XOJUMO TIPe/IBAPUTH HEKUM BBeJeHWeM B MpeMeT, B XO/le KOTOPOTO MOKa3aTh, KaK
BOOOIIe BRITJISAIAT MPOTPAMMBI HA TOM sI3bIKe MPOTPAMMHUPOBAHUS, KOTOPBIIT MBI Ha-
YUHAEM PACCMATPUBATD.

[To rpagunuu, BBenénnoit apropamu Cu Bpaitanom Kepuuranom n /lenucom Pur-
qn, obydeHne 9ToMy A3bIKy HaunHaioT ¢ nporpamMil «Hello, worlds. Bor eé Texcr!:

#include <stdio.h>

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

}

HanucaTth 9TOT TeKCT Ha JOCKe HE CJIOKHO, CJIOKHOCTH HAUYMHAIOTCA B TOT MOMEHT,
KOTJIa HAPUCOBAHA, TMOCTeIHAST (PUTYPHAS CKOOKA U HEOOXOANMO TEPEXOIUTh K MOsIC-
HeHusiM. UTo 5T0 TaM B 1epBoil crpoke? [IpaBubHBII OTBET 3BYYUT IPUMEPHO TaK:
9TO JUPEKTUBA MaKpPOIPOIECCOPa, KOTOPas BKJIIOYAET B HAITY TPAHCJIAINIO CIEIHU-
AJIbHBINA «3aroJIOBOUHBINY hafl, cojepzkaliuii 00baBaeHns OMOJIMOTEIHBIX (DYHK-
nuit. A Temepb maBaiiTe BCIIOMHHM, 9TO MBI IPOBOINM nepgoe 3aHATHE s abco-
JIIOTHO HEIOJArOTOBJIEHHON ayauTropun. O CMBICJIE CJIOBa «IMPEKTHBa» HAIIU CJIy-
MATen eme MOryT JOraJarbcd U3 OOIKUX COOOparKeHUl U OKaXKyTCs HEeJTaJIeKH OT
HCTHHBI, HO 0CTATOK (bpaszbl — Makporporeccop, dyHKIHN (K TOMy ke emé «6ub-
JIMOTEYHBIE» ), O0bABIEHHS... BCE ITU CJIOBA HE OCTABJIAIOT CJIYNIATEIAM HU €JHHOTO
IaHca Ha HMOHMUMaHHe. Ec/IM B 3TOT MOMEHT HYCTUTLCS B IIPOCTPAHHBIE OObsICHE-
HUsI, MBI MOKEM TJIe-TO depe3 IOoI9aca ¢ yAUBICHIEM OOHAPYKHUTh, YTO YBJICUYEHHO
pacckasbiBaeM, HallpUMeEp, O KOHBEHIIUSIX BbI30BOB (DYHKIIHH, B TO BpeMs KakK Hallu
CJAYIIATE N YUTAIOT KHUKKW, HI'PAIOT B TETPUC Ha MOOUJIBbHBIX TesiepboHaX, PUCYIOT B
TeTPaJIKaxX IBETOYKH ¥ 3aHUMAIOTCS JIPYTUMU AeJIaMUA, UMEIOIINMI CTOJb Ke ITPSIMOe
OTHOIIIEHHE K IPOrPaMMHPOBAHKI0. PeabHOCTD TaKOBa, YTO OObICHUTH HEIIOATOTOB-
JIEHHOMY CJIYIIATEJIO CMBIC] JUPEKTHBHI include HEBO3MOXKHO, HPABUTCS 3TO HAM
i HeT. [ToaroMy npuxoanTcs MpOU3HECTU CAKPAMEHTAJIbHOE «TaK HaJ10, a 3a49eM —
MBI Y3HAEM M037Ke». 3aMeTHM, MbI eI HIIero He O0bsICHUIN, a CChLIKA BIEPET HAM
yKe norpeboBaJiach.

Hanpiure — 6oabire. Yro Takoe int? YUro Takoe main? IlpaBuiibHBI OTBeT Ta-
KOB: main — 9T0 UM IJIaBHOR (DYHKIIUK HAIIEH IPOrpaMMBbl, a int — THI 3HAYEHHUS,

'Ha Beakmit ciydait 0TMedy, UTO, COrTACHO COBPEMEHHBIM IIPeICTaBIeHIAM, (PYHKINS main He
MOXKeT MMeTh HHKAKOW THII, KpOMe int, B TOM 9YHCJIE HE MOXKeT OHa W ObITh void’oBoii, Hy a
B (OYHKIINK, BO3BpPAINAIOIIEl 3HAUEHNE, IPUCYTCTBHE OIeparopa return obs3arenbHO. IIporpam-
Ma, B KOTOPOIi OIIyIIEHO CJIOBO int mepej main u omeparop return, OTKOMIUIUPYETCH C ABYyMs
TMpEIyTPEK IEHUSAME, 9TO, KOHETHO K€, HEJOMYCTUMO B yUEOHBIX MPUMEPAX.



KOTOpoe oHa Bo3ppaimaeT. KoHedHo ke, 9TO 0OYeHb IIPOCTO, HO TOJBKO He JJIs YeJI0-
BeKa, KOTOPBIi BOOOIIE He yMeeT TporpaMMupoBaTh. CaoBO «hYHKIUSI» OH PAHbBIIIE
BCTpEYA] TOJIHKO B MAaTeMATHIECKOM CMBICJIe, HY U elié B obmesHadnmMoM (byHK-
IMsT YTIOTA — TJIaJATh); K HAIIEMY CJIydato He MOAXOIUT HU TO, HU Apyroe. TepMuH
«BO3BpAT 3HAYECHUSA» CJYIIATEI0 U BOBCE IIPEJCTaB/IAeTCA CTPAHHO 3Bydaleil Oec-
CMBIC/IAIICH, & «THUIl 3HAYEHUsS» OKOHYATEJHHO TOOBET TeX, KOMY JI0 ceil MOPHI eIé
Ka3aJI0Ch, UTO OHM 4YTO-TO MOHHMAaIOT. Beé, 90% aynuropum moTepsno, U ¢ HAMK
OCTAJIMCH TOJBKO Te, KTO y2Ke IPOrpaMMUpOBas (XoTs Obl Ha KAKOM-HHOY/(b sI3bIKE,
rae ObLH THIBL U DYHKIIH).

YacTuvaHO crnacTy MoJI0YKeHe MOYKHO eIllé OHO# caKpaMeHTaJIhHOI dpa3oii: «ec-
JIA 9TO HEMOHSATHO, HUYEr'0 CTPAIIHOIO, CKOPO BCE CTaHET NOHATHO». BHUMaHue HeKo-
TOPOIl YacTU ayJIUTOPUU TO HAM BepHET. IIpaBaa, HEHAIOITr0, HO TMOSICHUTD CJIe/Iy-
IOIIYIO CTPOKY (K CYACTHIO, ITO €JAMHCTBEHHASI DOJIee-MeHee HOHITHAS CTPOKA B I1PO-
rpamme) Mbl yereem. Urak, crenyrormas crpoka nedartaer ¢hpady «Hello, worlds na
9KpaHe. ¥ 9TOr0 YTBEPKJIEHUS €CTh OJHO JOCTOMHCTBO: OHO MOHATHO. BMmecTe ¢ Tem,
OHO TIOJT 3aBSA3KY HAIIOJHEHO (PAKTUYIECKMMU OMIUOKAMU U HEJOTOBOPKAMHE, €CJIH YKe
HOIBITATHCA UX YCTPAHUTD, Y HAC OMATD HOJYIHTCS HEJIbIH P/l CChLIOK Blepéa. e-
I'0 CTOUT OJIHA TOJIbKO KOMOUHaIMA «\Ny», 0003HAYAIONIAs CUMBOJI 1I€PEBO/Ia CTPOKH.
BoabmuHacTBO HBIHENTHUX CTY/IEHTOB HUKOT/A HE BHJIEJIM MUIMYIIeH MaIlTWHKH, BO
BCIKOM CJIy4ae, B JefiCTBUU, Jla U MaTPUYHBIX ITPUHTEPOB TOXKE yKe He 3acTaju, a
¢ KOMIIBIOTEPOM pabOTaIu TOJbKO B rpadpudecKoM pexkuMme, TaK YTO BOT 9TO BOT
HOHSATHE «CHMBOJI II€PEBOJA CTPOKU» UM IPUIETCH JIOAr0 pasdbsicHaTh. Hy To ecThb
YTO TaKOe «IepeBOJ CTPOKU», HaBepHOe, MOUMYT Bce, HO Kak DTO MoxKeT OBITH
cumBojiom?! Konedno, BCE 3T0 CTaHET MOHSTHO TOC/E TEPBBIX K€ JABYX-TPEX 4acOB
paboThl ¢ AMYyJIATOPOM aadaBuTHO-IUEGPOBOrO TEPMHUHAIA, HO HEe 3a0bIBaiiTe, UTO
ceffyac MbI IPOBOJUM IEPBOE 3aHATUE, U 3HAKOMCTBO C TEPMUHAJIOM y CTYICHTOB
eIl BIIEpe.

PazbsgcHUB ¢ TPEXOM TOMOJAM CTPOYKY, B KOTOPOI BbI3bIBaeTcd printf, Mbr Oy-
JeM BBIHY2KJIEHBI llepeilTu K cjeAyolleid CTpoKe, B KOTOPOH OdTh BO3SHUKHET IIpe-
CJIOBYTBHIH «BO3BpaT 3HaYeHHd U3 (PYHKIUU». BHE BCAKOTO COMHEHHS, 9TO OYEHD
MPOCTOE U OYEHb BAayKHOE JIJI TPOTPAMMHUPOBAHUS MOHATHE, HO OOBICHITH €ro Ha
9TOM IIpUMepe — HUjiesd Bpsdl JU yaadHad. /lazke ecii MbI Kak-TO OOBICHHUM, 9TO
Ke Takoe «(pYHKIUS» B TepMHHAX a3biKa CH, CIyIIaTe/lb BPsI JIX MONMET, KaKoe
9TO MMeeT OTHOIIEHUE K [porpamMMme, Iedaraoineil CrpoKy; Hy a 3araJl04Hblil HOJIb
B Ka4eCTBE MMapamMeTpa morpedyer 3KCKypca B yIpaBJeHHe POIeccaMu, 4To0bl 00b-
SCHUTD, YTO TO TAKOE 3a 3araJIOYHBIN 3BEPb 110 MMEHU «KO/I 3aBEPIICHUS 3a1a9H ».

[TocMoTpuM Temepb, KaK BCE TO :Ke caMoe BBIIVISINT Ha Ilackase. Tekcer mpo-
IpaMMBI OYIeT TaKHM:

program hello;
begin

WriteLn(’Hello, world’);
end.

[Ipu eé obbacHeHnn He TOTPedyeTCsd HUKAKAX 0CO00 CJ0YKHBIX KOHIEIIHM, HUKAKIX
cculI0K Brepén. CioBa «HAYATI0» U «KOHEI» IOCTATOYHO MEPEBECTH C aHIJIHICKO-
o W CKa3aThb CJyIIaTesiM, YTO TAaKOBHI IpaBu/a s3bika [lackajib; Mbl HUMAJIO He



HOTPEIIMM 3/IeCh IIPOTUB UCTHHBI, IIOCKOJBKY M 3ar0JOBOK IPOrPAMMBI, U TO, YTO
BCe e¢ OIepaTophl CJIelyeT NOCTABUThL MEXKIy CJIOBaMH begin m end — 3TO HMMeH-
HO YTO CUHTAKCHYECKHUE COIJIAIICHHUS, HUYEeM OCOOEHHBIM He OOYCJIOBJ/IEHHBIE U HE
SIBJISTIOTTIMECS YaCTHBIM CJydaeM Kakux-imbo Gosiee obmux (1, 3HAYNT, HOJiee CI0K-
HbIX) mpaBua. MOXKHO jazke He YTOYHATH, 4TO begin u end — 3TO NPECIOBYTHIE
«OIePATOPHBIE CKOOKU», IOTOMY YTO B JAHHOM CJy4ae OHH BBICTYIIAIOT HE B 3TOI
poau. bosee Toro, nponeaypa Writeln mepexomuT Ha MeYaTHd HaA CJIETYIONIYIO CTPO-
Ky [I0CJIe DACIeYaTKI CBOUX apryMEHTOB (3T0 CJIyHIaTe i MOAMYT), H CTPAITHOBATAS
JIJIS. HEMO/ITOTOBJIEHHOTO yXa KOHIICTIUS CUMBO0AG TEPEBO/Ia CTPOKU OKA3bIBACTCS 34
KaJIPOM — JI0 HACTYIJIEHUS yI0OHOTO MOMEHTA.

Ho kak ke ObiTh ¢ CH, BeJib BCe €ro «CJA0KHOCTHY HUKYJIA He JICHYTCH, a paccKa-
3bIBATH €r0 CTYIEeHTaM PaHO WK MO3AHO npuaérca! Tak-To OHO Tak, HO €CJIu Ty Ke
camyio nporpammy «Hello, world» nokaszarb u 00bsCHUTH CTYJIEHTY, Y2Ke 3aHUMAB-
meMycs mporpaMMupoBanueM (Ha ToMm ke [lackasne winm Ha 96M-TO emig), Mbl CMO-
JKeM m30ezKaTh MPAKTHIECKN BCeX TPYIHOCTEH, mepedncaenubix Boime. C moHsSTHEM
«MaKPOIIPOIECCOP» CTYJIEHT Y2Ke 3HAKOM, a €CJIU He 3HAKOM — TO MOXKHO €My CKa-
3aTh (He YIOMHHAsE MAaKPOIPOIECCOp), YTO AUpeKTHBa #include MojgCTABISIET BME-
cTo cebs cojepxkumoe baitia, B JJaHHOM cjiydae 310 daiiy stdio.h, upuiaraiomuiics
K CTaHIAPTHON 6ubInoTeKe, OH TOKe Hanncad Ha CH 1 COAepKUT HHMOPMAIHIO 115
KOMIIUJISITOPA O TOM, Kakue Oubjmorednbie (pyHKIUKM ecThb B 3Toit 6ubaunorexe. [To-
HaTHEe OUOIMOTEKH CTYJIEHTY V2Ke U3BECTHO, MOHATHE (DYHKIMK B IIPOrPAMMHCTCKOM
CMBICJIe — TOxKe (MomyTHO yTouHsieM, uro B Cu, B ortrdue ot Ilackasis, ecTb TOJIBKO
dbyuKIME, a nporeayp HeT — u Hac noHumaror). CroBo int 0603HAYAET HENOUTHC-
JIGHHBI THUI BbIpaKeHU{l — U HAC CHOBAa MOHUMAIOT, MOTOMY YTO CO BCEMHU ITUMHU
TEePMHUHAMHE yZKe He pa3 BcTpedasanch. Ca0BO main — 310 wMsl (PYHKIIHH, TTOMYTHO
YTOUYHZAEM, YTO IVIABHOI IporpaMMbl, B oTin4due ot [lackass, 371ech HeT, mporpaMmMa
BCsl COCTOMT M3 (DYHKIMM, ITPOCTO €CTh COIJIAIEHHE, YTO OJHA M3 HUX — & MMEHHO
BOT 9Ta BOT main — BBI3bIBAETCS IpU cTapTe IporpaMmbl. Hukakux mpobieM He
BBI3BIBAET U return, u 3aMedanue, 4to printf mpejcrasisger coboit GUbINOTEUHY IO
dbyukmuo (monmyTHO yrowHsiem, uro B [lackase Writeln ecTh 4acTh sI3bIKA, TOLJA
KaK 371eCh Mbl MOXKeM printf wammcars camu). la 1 ¢ cCHMBOIOM mepeBoia CTPOKN
HAIIl MOJIIOTOBJICHHBIN CJIyIIaTe/b, BHE BCIKOIO COMHEHHd, yxKe crajakupaJics. Co-
BCeM, KaK TOBOPUTCH, JPYTOil KOJEHKOP — a BCE IOTOMY, YTO Ha 3TOT pa3 Cu s
HAIIKMX CJyHiaTe/eil He mepBblil B XKU3HU $3bIK HPOI'PAMMUPOBAHUS.

4 Bropoii npuMep nporpaMmbl: bapbep, KOTOPLIii He
BO3bMET HUKTO

OOBIYHO TPOTPAMMBI HE OIPAHUYUBAIOTCST BHIBOIOM HHGMOPMAIHH: B 00IIEM CJIy-
Jae, a U B OOJBIUHCTBE YACTHBIX, AJTOPUTM (M MPOTpaMMa, KakK 3alliCh aJrOpUT-
Ma) mpejcTaBisger coboii mpeobpa3oBaTesib UCXOJHBIX JTAHHBIX B JAHHBIE, COCTAB-
JIIONIHE pPe3yIbTaT. BrosiHe ecTecTBEHHO MOITOMY, UTO yiKe BTOpas MPOrpaMma,
HpeIbsaBiisieMas CJAyNIaTedM B KauecTBe IIpuMepa, OyjieT cojeprkarb BBOJL JaHHbIX
U3BHE.



CoBepIlleHHO He CrOBapUBasCh MKy c000#, MHOTHE aBTOPHI IOCOOUH B KauecTBe
TaKOT'0 BTOPOTO IpUMepa HCIOJb3YIOT pellleHne KBaJApaTHOro ypaBHenud. Ilpumep
JEWCTBUTENBHO YJIAYHBIA, OH ITO3BOJIFET IIPOAEMOHCTPUPOBATH ITEPEMEHHBIE PA3HBIX
TUNOB, apu@PMETHKY, BETBJICHHE, BBIUYUCJICHUE IUCKPUMUHAHTA MOYKHO BBIHECTU B
OTJEJIbHYIO (PYHKIIHIO, 320/IHO II0Ka3aB, KaK Ha Cu nuiyrcsd GYHKIUT U KaK U3 HIX
BO3BpAIIATH 3HAUeHHE (MOCJIe 3TOTO CJAYIIATENSIM CTAHOBUTCS MPOIIE MOHATh, UTO
co0oil B IeiiCTBUTEILHOCTHU IPEICTABIAET main). Haxomern, HeoOX0IMMOCTD UCIOIb-
3oBaHusl (DYHKIMH SQrt 3aCTaB/sSeT HAC CHAYAJIA MOJAKJIOYUTH BTOPOIl 3aro/ioBOY-
Hbiii daiia (B 5170T pa3 math.h), nosgcHuB, 910 TPOTOTUN (DYHKIMA SQrt HAXOAUTCS
UMEHHO B HEM; 3aTeM TPUXOJIUTCH OTMETUTH, 4TO (DYHKIMS cama 1o cebe He BXO-
JIUT B CTAaHJAPTHYIO OMOJIHOTEKY, TaK UTO HMPH COOPKE IMPOTPAMMBI HEOOXOIUMO ITY
OMOJIMOTEKY MOAKIIOUNTD, UCIOIb3Ys apaMeTPhl KOMAHIHON CTPOKH KOMITHISITOPA.
Bupouem, MHOrHe u3 3TUX MOSICHEHUN MOYKHO M OIyCTHThH 6e3 ocoboro yiiepba Jijist
WU3J02KEHNsI; Pedb Ke ceifdyac moHIeT O JPpYyTroMm.

Yro6bl noaywums ucroduve dannvie (B paccMaTpuBaeMoM ciaydae — Koahdu-
IIUEHTHl YPaBHEHUs) U3BHe, HaM B si3bike CH MPUIETCS BOCMOJIB30BAThCA (DYHKIIU-
eit scanf. KBajparHoe ypaBHeHue TyT HHYEM OCOOCHHBIM He IIPUMeYATE/HHO, BBOJ
HEKHX YUCJIOBbLIX JJaHHbIX «C KJIaBUATYPbL» (TO €CTb U3 CTaHAaPTHOI'O IIOTOKa BBO,ZLa)
npe/anogaraeTcss OOJbITHHCTBOM y4YeOHBbIX 3aaHuil jiyis HaduHaomux. 11 31ech Mbl
CTaJIKBaeMCA ¢ OTCYTCTBHUEM B CI/I nepejgadu mapaMeTpoB NHa4Y€ KaK 110 3HaAYCHUIO.
OmnuckiBaeM mepeMeHHbIe (TYT BCE B MOPSIKE ), BBIBOJUM IIPUIVIAIIIEHHEe K BBOIY (TyT
TOXKe BCE MOHATHO, ¢ printf’oM CTYJIEeHTHI YKe 3HAKOMBI), HAYMHAEM MHCATH CJIey-
IOIIYIO CTPOKY... H B MpOIecce eé HAUCAHUs MMOHUMAaeM, ITO Telepb HaM IPeICTOUT
O6”bHCHI/ITb AYAUTOPUHN HEYTO, AJId IMOHUMaHHA Yero CJAylnaTe/jdM He IPOCTO He XBa-
TaeT 3HAHUI — WM HE XBAaTAeT MPUMEPHO IEJI0TO CeMeCcTpa ITUX 3HaHuil. A cTpoka
BBITVISIAT TaK:

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

OOBSICHUTH KOHIENITHIO «(POPMATHOM CTPOKHI» eIlé BO3MOXKHO, XOTsI HEJIb3d HE OTMe-
THTb, 9TO /IaKe Ha BTOPOM KypPCe JAJIeKO He BCe CTYIE€HTHI C IEPBOTO Pa3a IMOHUMATOT,
0 uéM uIeT peub. Ho BOT 3a4em mnepes mMEeHAMHU IEPEMEHHBIX CTOUT 3HAK «&», HETO/I-
TOTOBJIEHHBI CJIyIIATE b HEe ITOAMET, 9TO ObI BBl HE JI€JIAIH U K KAKAM XHTPOCTAM HI
npuderaan. Konmennus «ykasarejeily ¥ aJIpPeCHBIX BBIPAKEHHI KayKeTcs MpPOCTOR
JIMIIB TeM, KTO C Heli JJTaBHO U IPOYHO 3HAKOM. KayKIplil, KTO XOTs OBl pa3 00bsICHSLT
paboTy ¢ AMHAMUYECKON MaMATHIO JIIOAAM, UMEIOIIUM HYJIEBOH YPOBEHb HOJINOTOBKH,
3HAET, 9TO ITO HA CAMOM JeJIe CJIOKHENIas Mearormaeckas 3a/1a9a — KaK BCeriaa
OBIBAET B CJIyYasX, KOIjIa HEOOXOIMMO c(hOPMUPOBATH B MBINIJIEHUN YYEHUKA HOBBI
YPOBEeHDb aOCTPAKIMK, KOTOPOI'O TaM paHbIle He 0bL10. MOXKHO, KOHEYHO, ITPOU3He-
CTH HECKOJIBKO pa3 YTO-TO BpPOIe «y KayKIOH ImepeMeHHO# eCTh TO MECTO B IMaMSTH,
i€ OHA PACIIOJIATAeTCsl, U 9TO MECTO 0003HAYAETCS a/IpecoM; 4To0bl (pyHKIus scanf
3HAJIA, Ky/la 3aHECTH 3HAYEHUs, KOTOPhIe OHA MPOYNTAET, MbI MEpPeIaéM eil aapeca
HallluX IMEepeMEHHbIX, 1 BOT 3HaK aMII€epCaHJa KaK pa3 U €CThb ollepalud B3dTUA al-
pecay M TEIIHTH cebsl HaJezkK 0, YTO MBI BCE IIOHATHO OObACHUJIN, /1A TOJIBKO 9TO
oyaer me GoJiee yeM camooOMaH. IIoHATH HAac B JaHHOM cJIydae €CTh INaHC JIUIIb
Y TexX, KTO yKe CTAJIKHBAJCS C YKa3aTeIsIMH, MPUIEM Jazke Cpeid TuX (BechbMa
HEMHOTOYHCJICHHBIX ) TIEPBOKYPCHUKOB HAC HOIMYT He Bee.



Ocraéres umib MOTHATE OeJIbI (bJlar U cKazaTh yzKe HOPSAIKOM I0JIHAI0eBIIee
U HaM, U CTyJIeHTaM «TaK HaJI0, a moueMy — moiMméTre moToMs». CTYIeHTHI, pa3yMeeT-
¢sl, IPOCTO 3anomuam (durtaii — 3a3yGpsT), 9T0 mepes nepeMeHHbIMU B scanf HaI0
CTABUTH 3HAK «&», ¥ OYIYT OYEHDb YAUBJICHBI, OOHAPYKUB, YTO ITO MPABUIO MTOYEMY-
TO He paboTaeT IPHU BBOJIE TEKCTOBBIX CTPOK C HCIHOJb30oBaHueM %s. O MaccuBax u
aJIPECHO apudMeTHKe pa3roBop elié BIepeId, MOKa Ke oTMeTHM, 4To lacka/b mos-
BOJIsIeT He YHOMHHATH O SIBHOH paboTe ¢ ajpecaMu 10 TeX 0P, MOKA Mbl He PEITuM
(camu, B cuily HOCTaBJIEHHON rnepe coboil yueOHON 3a1a4qu) nepeiiTn K H3JI02KeHUTO
JUHAMIYIECKHX CTPYKTYP JAHHBIX, 9TO, B CBOIO OYepPeh, IeJaeTCs OJIMKe K KOHILY
MEePBOr0 CeMeCTpa, KOTIa CTYIEeHTHI B OCHOBHOI CBOeil Macce K 3TOMY yiKe DoJiee-
Menee roToBbl. C JIPYToil CTOPOHBI, PH U3J0:KeHUU A3biKa CHu cTyjaeHTaM BTOPOIo
Kypca MOXKHO OIHUPATHCA HA YK€ MMEIONIYIOCS V HHUX MOHATHHHYIO 0a3y, HPUIIOM-
HUTDb var-imiapaMeTpbl Ha.CKaJIH, IMOACHUTDL, 4YTO 3/IeCb UX HET U IIPUXOAUTCH I1I093TOMY
npuberarh K mnepemade aapecoB. ITOCKOABKY U ¢ yKa3aTeasiMH, U ¢ BO3BPATOM 3Ha-
YeHUil depe3 mapaMeTpbl KO BTOPOMY KYPCY CTYIAEHTHI YzKe 3HAKOMbBI, TPOO/IeMbI C
HOHUMAaHUEM €CJIU U BO3HHKAIOT, TO He CTOJIb (paTajbHbIE.

5 XakK KakK CTUJb MBbIIIJICHIHI

Bo3MoKHO, KTO-TO U3 MOHUX KOJIJIET, KOTOPBIM &JIPECOBAHO 3TO 3CCE, COYTET, YTO
CJIOKHOCTH IIEPBOr0 3aHATHS TaK WM MHAYE MOMXKHO IPEOI0JIeTh; S COJIAIIYCh, 9TO
9TO JEHCTBUTEIBHO TAaK, BE/Ib CYIIECTBYIOT JaxKe IMKOJBI C YIIYOJIEHHBIM U3y YeHueM
nHMOPMATHKH, e KAKHM-TO 00pa3oM yXUTPAOTcs BOUTH CH B IOJOBBI yYEHUKAM
crapimx kJjaccoB. Koneuno, 6apbep MUHUMAJILHOIO NOHUMAHUS TYT OKA3bIBACTCH
OY€HBb BBICOK, TTOTOMY HTO JJIsl M3y JAIOIIET0 MporpaMMupoBanue Ha npumepe Cu He
MOHSITH YKA3aTed O3HaYaeT He MOHATh HUYero (To eCTh BOOOIIe HUYero), a yKa3are-
JIM TIOHUMAET, VBB, Jlake He BCAKHiT cpeau nmoctynuBmux Ha BMK; Takue cTymenToI
4ACTO CTAHOBATCH KEPTBAMU 3a4€THBIX KOMUCCUI TPETHErO U YeTBEPTOIO CeMecT-
pa, HO HEKOTOpPbIE BCE K€ BBIZKMBAIOT W TPOJIOJZKAIOT «00yYeHHey, YTOOBI MOTOM
HUKOT/Ia JIa?Ke He MOMBINLIATH O paboTe MO CHeluaJbHOCTH. B 3TOM I1ane OCHOBBI
IpPOIPaMMHUPOBaHUs, U3JaraeMble B paMKaxX IIKOJbHOW HHMOPMATUKH, UTPAIOT HE
CTOJIb KPUTUYECKYIO POJIb: JIAJEeKO He KazKIblil IMKOJIbHUK COOMPAETCHS CTAHOBUTHCS
IPOTPAMMHUCTOM, U He TOHATH HUYEr0 B OTAEJAHHO B3STOM IIKOJIHLHOM IIPeIMere —
9TO He TaK YK CTPAIIHO; B npodumibHoM BY3e curyalnsg coOBepIeHHO HHAS.

Tax min wHAYe, JOMYCTUM, 9TO TPYAHOCTH, OIMUCAHHBIE B ABYX MPEIbIAYIIIX a-
parpadax, 6,1aromoydHo MpeojoJieHbl. DTO HUKAK HE OTMeHseT TOro ¢pakra, 4To
YPOBEHD MOATOTOBKHU OOJIbIIEH JacTH ayJUTOPUU OCTAJICS HYJIEBBIM H, CJI€I0BATEIb-
HO, UMEHHO MaTepHaJl IepBOTO CeMeCTpa 3aK/IaIbIBaeT y CTYAEHTOB OCHOBBI CTH-
Ji IIPOrPaAMMEUPOBAHKSI U MPOIPAMMUCTCKOIO MBINLIeHAsA. VI B 9TOM ILIaHe S3bIK
Cu npeiaraer MuPOIARIIAN ACCOPTUMEHT CPEJICTB, MPEKPACHO MPUTOIHBIX, YTOOBI
MBIIILJICHHE YIEeHUKA pa3 ¥ HaBCErJa HCKAJIeYUTh.

B nepBoii mosioBuHe JeBAHOCTHIX IMOSBUJICS IIYTOTHBIN TEKCT, HAITMCAHHBIH SKOOBI
or juna Kena Tommcona, B koropoMm ropoputcs, uro Cum um Unix — 3TO mpocTo
epBoANpesbCKas MyTKa, u 9ro ux cozparenn (bpaiian Kepuuran, lenunc Puran
n Ken ToMIIcOH) HUKAK He OXKHUIAIM, 9TO UM YJACTCS CTOTh KAYECTBEHHO Pa3birpaTh



BCE MHPOBOE IIPOI'PAMMHUCTCKOE COOOIIECTBO. B 4acTHOCTH, B 9TOM TEKCTEe €CTh TaKHe
CTPOKH:

Korga Mbl 0OHApyKUIM, 9TO JPYTHUE JEHCTBUTEIbHO IBITAIOTCS HCATH
nporpaMmbl Ha A, MbI OBICTPO J0OABUIIH €Ille MAaPOUYKy XUTPBHIX MPUMO-
ek, co3gap B, BCPL, u, nakoner, Cu. Mbl 0cTaHOBHINCH, JTOOWBITINCH
YCIEITHOR KOMIIUJISIAN CJIEIYIONIEro:

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

Mbi He MOT/IM JlazKe TTPeJICTABUTD, YTO COBPEMEHHbBIE POI'PAMMUCTBI Oy-
JIyT OBITATHCS UCIOJIH30BATH S3bIK, MOMYCKAONNN TOA00HBIH omepaTop!

Koneuno, 310 Bcero amiip myTKa; U3BECTHO, YTO Ha CaMOM Jiejie si3bik B ObLI Ha-
caeanukoM si3pika BCPL, a ne Hao60poT, n uMeHHO U3 Hero noJyunicd CH, a s3bIK
A B 310#l mcTOpHHE BOOOIIEe HHKaK He 3amemaH. OJHAKO, KAK TOBOPUTCSI, B KazK-
JIOH IIyTKEe eCTh J0JIs IIYTKHU, a BCE OCTajJbHOEe — HpaBaa. Tak, HAIIpUMEp, MHOIHEe
npuBepKeHIbl a3biKa Cn yOerK IeHbl, 9T0 KOHCTPYKIIHS

while (kp++=xq++) ;

IpeCTaBIgeT coboit obpa3el] HOIINHHOIO U3AIIECTBa. B yCI0BHOE BRIpaKeHHe ITHK-
na while 37ech BCTaBICHO TPH NOGOIHBIX d(pheKTa (CABUT OHOTO YKA3ATEs, CIBUT
BTOPOIO yKasareJisi, IPHCBAMBAHUE), TEJI0 [UKJIA B PE3yJbraTe 0Ka3aJ0Ch IyCThIM,
MOCKOJIbKY BCs (DYHKIIMOHAJIBHOCTH ITOMEIEHA B YCJIOBHOE BbIparKeHHe, HY a caMma
o cebe 9Ta KOHCTPYKIHS MpeTHa3HaYeHa /I KOMUPOBAHUSI CTPOKH.

B kagecTBe apyroro o6pa3dnKa IpOrpaMMECTCKOIO MACTEPCTBA MPHBEILY CJIeIy-
IoITee:

while ("wait (NULL)) ;

[TosgcHio, 9TO CUCTEMHBIIT BBI30B Wait, npejaHa3HavYeHHbIil, YTOObI 0K IAThCd 3aBep-
MIeHNsT MOPOKIEHHOTO MpOoTecca, Bo3Bpaliaer (Kak W MPAKTHIeCKH BCe CHCTeMHbIe
Be30Bbl OC Unix) 3Havenue -1 KaK WHAUKATOD OMUOKU. /[BOMYHOE MpeIcTaBIe e
quciaa -1 mpeacTaBiger coOOi IEemodYKy U3 ABOMYHBIX €IMHHIL BO BCEX pPa3psaax
perucTpa Win HepeMeHHON; BcmoMHuB, 9To B Cu uncgoM 0 0H603HAYAETCs JIOTHUe-
CKasl JIOXKb, & JIIob0e JIPyroe IuC/I0 CINTAETCs 0D03HAYEHHEM JIOTHIECKON MCTHHBI,
MBI CMOYKEM JOTaJaThCsI, 9TO YCJIOBHOE BhIparKeHHe, HCIOIb3YIoliee TOOUTOBYO HH-
BEpCHIO (CHUMBOJI «~»), OyleT JIOKHBIM B CJIydae, €CJH BbI30B BEPHET OIMHOKY, U
HUCTHHHBIM BO BCEX OCTAJIbHBIX CIydasx. I[puBenéHHas KOHCTPYKIMSA, TAKAM 00pa-
30M, O3HAYAET «BHIMOJIHATH Wait, MOKa OH He BEePHET OIMMOKY», U IpeTHA3HAUEHA,
9TOOBI JIOXK/IATHCSI 3aBEPIIEHHST BCEX UMEIONUXCs B HACTOSIIIUNA MOMEHT IMOPOK IEH-
HBIX MPOTECCOB. AHAJOTUYHBIM 00PA30M YACTO MOCTYHMAIOT U C JAPYTAMH BBI30BAMU,
UCIOJIB3Ys MOOUTOBYIO MHBEPCHIO, YTOOBI -1 TTPEBPATUTH B JIOTHYECKYIO JIOXKb; KOH-
CTPYKIIUSI BPOJIE

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



no

TEJIO TUKJIa

Puc. 1: Bsiokexema TpaaunuoHHOTO ITHKJIA ¢ getchar

Jenaomniast abCOIITHO TO K€ CaMOe, BUANMO, KayKeTcsl HCTUHHBIM modurareaaM Cu
CJIUITIKOM OaHaJILHOM.

]KOHG“IHO7 HUKTO HE 3aCTaBJdeT YIUTH CTYJACHTOB TaKUM BBIKPDYTaCaM; 60ﬂee TO-
ro, CTYJIEHTOB MOYKHO M HYXKHO IPEIOCTEPedYb OT HCIOJIb30BAHUA IMOJIOOHBIX TPIO-
kKoB. /laBaiiTe, oiHaKo, paccMOTPHUM Jpyroi ciaydaii. CymecTByeT meJiblif KJIace mMpo-
IrpaMM, Ha3bIBAEMbIX «(PUJABTPAMH»; ITU POIPAMMbBI IPUHUMAIOT HEKUI TEKCT W3
CTaHJaPTHOT'O IIOTOKa BBOJA, IIPOU3BOAAT HAJ HAUM T€ UJIU MHbBIE HpeO6pa3OBaHI/IH n
HOJIyquHBIfI pe3yJjbTaT BblAAaIOT B CTaH,I[apTHbeI IOTOK BBIBOJa; KaK IIpaBUJIO, OHA
POJIOJIZKAIOT PAbOTATh, MIOKA B CTAHJIAPTHOM IIOTOKE BBOJIA HE BOSHUKHET CHUTYAIIMSI
«koHerl gaitnar. [lockoJbKy MHOTHE 3a/1a9H, CBI3aHHBIE C Pa300POM U IIpeodpa3oBa-
HUEM TEKCTd, MO2KHO pEHIUTb C IIOMOIIbIO PETYJ/IAPHbBIX aBTOMATOB UJIU BapI/IaI_[I/IIU/I Ha
TeMYy OHBIX, Yallle BCEro Takas NporpaMMa Ha BEpXHEM YPOBHE YyIIpaBJIEHUS IIpeJi-
CTaBJIdET CO6OI'71 IUKJI TOCUMBOJIBHOI'O YTEHUA, BBINIOJIHAEMOTO A0 BO3HHKHOBEHHA
CUTyaluu «KoHel aitiay. 3anucbiBaeTCsd TAKOM MUK OOBIYHO CJIEIYIONHUM 0Opa-
30M:

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

+

BaroJyioBok mnukJja while, MOCTPOEHHBIN TaKUM CIIOCOOOM, MOYKHO BCTPETHTD IIPaK-
THdecku B Jiobom ydyebnuke mo Cu. [IpodeccnonaibHbIM porpaMMucTaM 9Ta KOH-
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CTPYKIUS 3HAKOMA W IPUBBITHA, U HUKTO [TarKe He 3aMedaeT, ITO OHA TOXKe IIPejl-
cTaBager cobOI0 HE 49TO HHOe, KaK XakK. UToObl yOeauThCs B 9TOM, PACCMOTPUM
OJI0K-cxeMy moJyduBIerocs nukiaa (cm. puc. 1). Uro sro, npocrure? [ukir ¢ mpes-
YCJAOBHEM WU ¢ TOcTycaoBueM?! Vim cTpyKTypHOE TMPOrpaMMHPOBAHHIE yKe OTMe-
HuH?

Wrtak, Mmbl uMeeM emé oaun XakK. OIHAKO, B OTJIMIHE OT JIBYX IPEIbIIYIIHX IPHU-
MEPOB, IMPEJICTABILIONINX coDoit He DoJiee YeM DECCMBICIEHHOE JTUXAYeCTBO, B 9TOM
caydae He BCE Tak npocTo. ToObl HPUBECTH 3TOT NUKJI K KAHOHUYECKOMY BUJLY, HAM
HpHﬂéTCH IPpUMEHHTDL B TEKCTE JABa COBEPIIEHHO OAMHAKOBBLIX OIIepaTopa:

¢ = getchar();
while(c != EQOF) {
/* Temo mukjga */
¢ = getchar();
}

C KOHIENTyaabHOH TOYKHM 3PEHHs STOT TEKCT, KOHEYHO, YnIe, HO JI00ro mpodec-
CHOHAJILHOTO IPOTPAMMHUCTA OH 3aCTABUT HEJIOBOJIBHO CKPUBUTHCS, H €CTh OT Yero:
Besib B CH IpUCBaMBAHKE CJeJIaJH Ollepalldei, a He OIepaToOpoOM, CIEIUATIBLHO JIIs
TAKUX CJIyYaeB, a HPAKTUYECKOE IIPOrPAMMHUPOBAHUE, KAK ITO YACTO OBIBAET, JUK-
TYeT CBOM YCJIOBHSI M HE KeJIaeT MPUHOCHTH JIAKOHUIHOCTH KO B YKEPTBY IIYCTh
1 KPACWBBIM, HO BCE-TaKH TEOpeTHIeCKNM KaHoHaMm. Haao ormMeTnTh, 9TO s U cam
UCIIOJB3YIO B CBOMX IporpaMmax mobodnbie 3pdeKThl B 3arojoBKax OIEpaToOpoOB,
U B IpUMepax, IIPUBOIUMBIX MHOH Ha JIEKIIUAX H CEMHHAPAX, BCTPEUYAIOTCS TaKHe
npuémbl. Bostee Toro, emé HecKoJIbKO JIeT Ha3al S BOOOIIe He oOpalia/l Ha ITO HHKAa-
KOI'0 BHUMAaHUS, BOCIpUHUMAas 11000UYHBbIE 3(PEKThl B 3aro/IOBKaX KaK HEYTO CaMo
co0oit pazymeroleecs, TOKa He 3aMeTH]I, YTO HEKOTODPBIE CTYIEHTHI W3 YHCJA CJIa-
OBIX HE MOI'YT IOHATH OObACHEHHS, HAIIPUMep, yipasiaenus mporeccamu B OC Unix
UMEHHO IIOTOMY, YTO B IIPUMEpaxX HCIIOJIB3YeTCd YTO-TO BPOJIE

if(fork() == 0) {
V4 T

[Tpumenenne BMecTo 3TOTO OOJIEe MOAPOOHOTO dpparMeHTa, a MEHHO

int pid;

pid = fork();

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

K MOEMY HEeMaJIOMy VIWBJIEHHI0 YMEHBINAEeT B TpPyMIe A0JI0 CTYIEHTOB, HE
MOHABINNX, 9TO0 Takoe fork(). A HaTOJKHY/JIO MeHS HA MBICJb O TPYAHOCTAX
nonuManus if (fork()==0) 1o 06CTOATENBCTBO, YTO HA 3aYETHBIX KOMHCCHUSIX U K-
3aMeHaX B TPETheM CeMecTpe s HECKOJIBLKO Pa3 OOHApY KUBAJI, HAIIPHMED, TaKOe:

fork();
if(fork() == 0) {
/% ... %/
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O4eBUIHO, YTO OMIMOKA TAKOI'0 POJA CBHJAECTEILCTBYET O TOM, UTO CTYIEHT IPOCTO
He BJajeeT KoHIenmueil mobounoro s dexra.

Crenap s cebs onpeeIeHHbIE MeTOI0J0TNIeCKHE BBIBObI, 1 TeIepb Ipu 00b-
SICHEHUsIX HOBOI'O MaTepuaJja HUKOT/Ia He NMPUMEHSI0 1mo0o4YHbie 3d(PeKTh B 3aro-
JoBkax if, while m apyrux oneparopoB; Te€M He MeHee, B JaJbHEHINNX IIPpUMepax
s BO3BPAIAIOCH K MCIOJIb30BAHUIO HOOOYHBIX 3PpeKTOB, jejasd Ha MEePBBIX MOpax
3aMeYaHue, IYTO 3TO HPOCTO COKpAINEHHAs U OoJiee dIeraHTHAsI 3alUuCh TOTO ¥Ke Ca-
MOTO. HOﬂHOCTbIO 0TKa3aTbCs OT UCHIOJb30BAaHUSA TOU TEXHUKU MHE npeacTraBJisa-
€TCd HeIIpaBUJIbHBIM, ITOCKOJIBKY 3TO IMPOTHBOpEYUT CJI0XKUBHIEHCS KYJIbBTYpe IIpO-
rpaMMupoBaHus Ha s3bike Cu n MozKeT c(hOPMHUPOBATH HEMPABUIHLHOE OTHOTITEHNE K
BO3MOXKHOCTSIM 9TOT0 si3bIKa. Bostee Toro, g yoexKkaéH, 9T0 NbITAThCS OTPAJUTDH CTY-
JICHTOB OT «BPEJIHBbIX» 3HAHUN — 3aHATHE, 3aBeJOMO 0OpeUEéHHOe Ha HeyIady, Belb
COOTBETCTBYIOIINE XaKU BCTPeTATCd UM B Jjiureparype, B MHrepHere, B npumepax,
HPUBOJMMBIX JPYIUMHU IIPETIOJABATE/ISAMEI, & WHOTJAA U JPYruMu cryiaentamu. [Ipu-
MEHEHNE TPIOKOB B HEKOTOPBIX CJIYyYadAX €CTh 9acTh, KaK d yrKe CKa3aJd, KyJAbTYDHI,
cJOKUBIEHcs BOKpPYT a3blKa CH, ¥ IpH U3YyYEHUH ITOTO A3BIKA OTPeUbCd OT BCei
9TON KyJBTYPbl BCE PABHO He TOJYIHTCS.

OpHako He cjejyer 3a0bIBaTh, 4TO ITO JIEJACTCS HA BTOPOM Kypce, KOraa 3a
IedaMi y ayauTopun yxke nmMeercsa Ilackaib u sg3bIK acceMOsepa. DTO O3HATAET,
BO-TIEPBBIX, 94TO OOJBITUHCTBO CTYJICHTOB K 3TOMY BPEMEHH BCE-TAKH 4YBCTBYET Ha
UHTYUTHBHOM YPOBHE, YTO TaKoe <«IOOOYHBIN 3pdeKkT> m Kak ¢ 3TUM paboTaTb.
Bo-BTophiX, M 3TO JaxKe BakHee, Ojarogaps MMEIOIEMYCH OIBITY IIPOrpam-
mupoBanusg Ha Ilackase cTyaeHThI MMEIOT BO3MOXKHOCTH OTJIMYUTh TPIOK
TPA3HBIN W HEHYXKHBIN, BPO/E BHIIIEONUCAHHON TOOMTOBOI MHBEPCHH, OT TPIO-
Ka, IpIMeHeHe KOTOPOTo OIpaBAanHo. UTo0sl yMerh pa3jindarh, 9TO XOPOIIIO,
a 49TO ILJIOXO, HYZKHO UMEeThb XOTd Obl MHHUMAJIBLHBIH OIBIT IPOIPAMMUPOBAHUS.

6 lHCTpyMeHTbI, KOTOPbIX HET

B kouTekcTe (yHIaAMEHTAJIBHOIO YHUBEPCUTETCKOrO OOpPAa30BAaHUS OBJIAIEHUE
KOHKDETHBIM SI3BIKOM MPOTPAMMUPOBAHNS HE CJIelyeT PAaCCMATPUBATH KAK OCHOBHYIO
1eTb OOy YeHUs; SI3bIKU U IPYTHEe HHCTPYMEHTBI MEHSIOTCS CO BpeMeHeM, yCTapeBaloT,
K TOMY JKe JIAJIEKO He BCe CTYJIEHTHI, 00YUaIoNIecss Ha «MPOTPAMMHUCTCKHUX» CITCIIH-
AJBHOCTSIX, B Oy/IyIIeM CTAHOBATCS MMEHHO MPOTPAMMUCTAMHE, OOJIBITTHCTBO JKe TeX,
KTO CTAHOBHUTCS, CMOCOOHBI (KaK 9TO y7Ke OTMeYAI0Ch BHITE) OCBOMTH MTPAKTHIECKN
J000# S3BIK IPOrPAMMUPOBAHUS CAMOCTATEIbHO. [leTbi0 YHHBEPCUTETCKUX KYPCOB
JIOJIPKHO OBITH OBJIaJIeHUe OOIIMMU TPUHITUIIAMHY, JIEYKAIITUTMHA B OCHOBE JTUCIUTLIHHBI,
U B 9TOM TLJIaHe KOHKPETHBIH S3bIK MPOTPAMMHUPOBAHUS, KOHKPETHAST OMEePAIIMOHHA
cpefa u T. 1. — He 0oJiee 9eM UJIIOCTPATUBHBIN MaTEPUAT.

OcHOBHO# JIEKITMOHHBIH MPOTPAMMUCTCKH Kypce Tperhero cemecrpa BMK to-
CBAMIEH OIIEPATIMOHHBIM CHCTEMaM, & Ha CeMUHApPaX B ero MOJJEePKKY PacCMaTpUBa-
eTcs TPOrPaMMHUPOBAHTE Ha YPOBHE CHCTEMHBIX BBI3OBOB; A3bIK CH MpeJcTaBIsgeTc
BITOJTHE TTOIXOANIAM WLTIOCTPATHBHBIM TPUMEPOM B 3TOH curyanuu. OTHAKO MOJ-
xomuT jiu Cu B KadecTsBe y4eOHOro mocobust Jiisd Ha4aabHo20 obydenusi! Boime yxke
OPUBEIEH Psi/i MPUIUH, MOYEMY HA STOT BOMIPOC CJAEAYET OTBETHTH OTPHUIATE/HHO.
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Hobaum K HUM emmé ofHy: B CH MOMPOCTY omcymemsyom HeKOTOPble a30Bble KOH-
eI, KOTOPbIe SIBHO 3aCTyZKUBAIOT TOTO, YTOOBI OBITH TPOULTIOCTPUPOBAHHBIMU.

Hagauém ¢ Toro, uro B Cu IpPUCYTCTBYET OJWH, U TOJBKO OIWH CIIOCOD mepeaadn
napamMeTpoB B MOANPOTPAMMBI — a UMEHHO, Iepejada no 3uadennto. llepegady 1o
CCBLJIKE IMIPUXOIUTCI UMUTHPOBATH € OMOIIBIO ABHOMU mepeadn ajpecos. 1lpobdiaema
TYT He TOJIBKO B TOM, YTO ITO CJOYXKHO JJIs TIOHUMAaHWS HEMOATOTOBJIEHHON ayIuTo-
pueii, HO U B TOM, UTO y CTYJEHTA CJOKUTCs BIleUaTaeHne (HENMPABUIBHOE), YTO B
s3bIKaX IIPOrpaMMUPOBAHUS TOJBKO M ObIBaeT nepejada 10 3nadenuio. [lackaib B
9TOM TLIaHe TOAXOJAUT TOPA3/I0 JIydIle, BeJb B HEM eCTb U var-napamerpbl. Kored-
HO, BCETO MHOT000PAa3ust Crrocob0B Mepeatn mapaMeTpoB 3TO He UCUEPIBIBALT, BeIhb
OBIBaeT eNé U mepejiada MO UMEHU, U JIEHUBbIe BEIYUCIEHNS, TIPe/INOJIArafolniue mepe-
JIavy HEBBIUMCJIEHHOTO BhIpakeHus. Ho Hammame XoTs OBl IBYX, a HE OJHOTO CIIOCOHa
Hepelavn 1apaMeTrpoB JIEMOHCTPUpPYET 00y4aeMOMYy OYeHb BazKHbIM (hakT: CyIie-
CTBYeT OOJIbIlle OAHOTO crnocoba mepenavyu IIapaMeTpoB B HOANPOTPAMMEI.
3Has JBa TaKWX CIOCO0A, 9€T0BEK, KaK MPABUJIO, HA YPOBHE TOACO3HAHNS OKA3BIBA-
eTcs JIy4Ille MO/IT0OTOBJIEH K BOCIPHUSATHIO TPETHErO W MOCJIeTYIONIX CI0CO0O0B.

Bospazkenue, uro-me var-napameTpsl [lackanas Bcé paBHO peaqnu3yioTcs UMEeHHO
qepes mepeady ajpeca, TYT HECKOJbKO HEYMECTHBI: pedb BeJb UJAET 00 m300pa-
3UTCEJIbHBIX CPpeACTBAaX A3bIKOB IIPDOTPAMMUPOBaHUA, & HE O TOM, KaK 3TH CpeJCTBa
peau3yiorcs. [IporpaMMucTsl, HCIIOAB3YIONIME SI3bIKA OY€Hb BHICOKOTO YPOBHS, Ta-
kue Kax Jluci, [Iposor, Haskell u Tomy mogo0mHbIe, 4acTo BOBCe HE 33,1y MbBIBAIOTCS
0 TOM, KaK K€ ITOT BBIYHCJIHUTETh PeaTu30BaH.

B kadecTBe BTOPOTO BazKHOTO 00BHEKTA, OTCYTCTBYIOMEro B CH, s1 HA30BY OOBIKHO-
BEHHBIE MACCUBBI. Y TBEDK/IeHNE, 9TO B A3bIKe CH HET MAaCCUBOB, YaCTO BHI3BIBAET
yauBJjieHnne — HO BeAb IIPpU OIIMCaHHUN MaCCHBa Yy HaC HE BOSHHKaET HUKaAKOI'O UMEHH,
KOTOpPOe IIPEJICTABILIO ObI COD0I0 BECh 9TOT MACCHUB IEJHKOM, KaK €/IHMHbIA 00bEKT;
UMs MAacCHBA B JIEHCTBUTEIBHOCTH MPEJICTABIIET OO0 KOHCTAHTY aPECHOTO TUTIA,
VKa3BbIBAIOTIYIO HA MEPBLIN 9JIEeMEHT MAacCUBa, a BOBCe He MAacCUB Kak TakoBoil. Han
maccuBaMu (Kak TakoBbiME) B CH HeT HHUKaKUX orepanuii — coGCTBEHHO TOBODS,
MOTOMY, UTO TaKue oneparuu ObLI0 Obl He HAJT 9eM TPOBOIUTH. [IMKaHTHOCTDL cuTya-
muu ené u B ToM, 910 B CH NPUCYTCTBYIOT HE TOJIHKO CPEJICTBA OMMCAHUS MAaCCHBA,
HO JaKe THII «yKasaTesb Ha MaCCHB»2, OJHAKO CaMUX MACCHBOB KakK He ObLIO, Tak
u HetT. Bosee Toro, onepanus unaekcupoBanus B Cu npejcrapisgeT coboit He 6osee
9eM apuPMeTHIECKYIO OMEPAIMIO HAJL 3/IPECOM U YHCJIOM, U JIJisi €€ CyIIeCTBOBAHUS
CaMHU MaCCHUBBI OKa3bIBAaIOTCd HE O6H3&T€JIBHBI.

3/1ech MOXKHO BO3PA3UThH, UTO UCHOIb3yeMas B Cu 71t paboThl ¢ MaCCUBAMU a/l-
pecHad apudMeTnKa, BOOOIIe roOBOps, MOIITHEE, YeM MacCUBHI TOTO ke [lackass; Tak,
B CH MOYKHO CO3/1aBaTh MACCUBBI JMHAMAYIECKH U3MEHSIEMOTO Pa3Mepa, K TOMY Ke ¢
JE00O 9acThIO JII0BOr0 MACCHBA MOKHO PAbOTATH KAK ¢ MACCHMBOM (HAIDUMED, eC/IH
ectb MaccuB u3 20 97eMEHTOB, TO MOYKHO PacCMATPUBATH €r0 3JEMEeHTHI ¢ 3-T0 1O
12-it kak mMaccuB u3 10 371eMeHTOB, TPHYEM JJIA 3TOTO JOCTATOYHO OJIHOM Oomeparnu
caoxkenus). Beé 910 Tak, HO s BeJib U He yTBepxK a0, uro Cu xyzxe Ilackans B Ka-
YecTBe MPOdeCCUOHATBFHOTO HHCTPYMEHTA, S M caM JacTo nunry Ha Cu, Torjga Kak
Ha [lackame mocaemumit pa3 BcepbE3 4TO-TO Jea JeT OATHAANATH Ha3zad. Peub B
HACTOSIIEM 3CCE HIET He O TOM, KAKOH U3 SI3BIKOB JIydIlle HCIIOIb30BATH /I HATHCA-

2Bpra)KeHI/I${ TaKOI'O THIId BOSHHUKAIOT IIPU OIIMCAHUK MHOIOMEPHbLIX MaCCHBOB.
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HUs IPOIPaMM, U JIazKe He O TOM, HaJI0 WK He HaJ 0 u3ydaTh Cu B paMKaX OCHOBHBIX
KypPCOB (51 ¢cpa3y OTMETHII, YTO JIJIs MeHsl HEOOXOJAUMOCTE 9TOTO OYEBHIHA), & O TOM,
npuroger i Ch I HAYaJIbHOIO 00y YeHH.

Maccup He MPOCTO Kak 00JaCTh MaMsATH, B KOTOPOI pacrojaraircs mnoapsam N
HePEMEHHBIX OJIHOI'0 THIIA, HO KAK OT/Ie/IbHbIN IOJTHONECHHBIH Tun nepemernot — 3To
KOHIICIIIUS, HECOMHEHHO JIOCTOMRHAs TOTO, YTOOBI JOHECTH €€ 10 CTYIEHTOB. UTOOBI
pa3BesTh COMHEHUS B 9TOM, s XOTeJ OBl OIYePKHYTh, YTO OTCYTCTBHE MAacCHBa KaK
OJTHOIIEHHOI'O THIIA ITepeMeHHoi HapymiaeT B CH KOHIENTYaJbHYIO [IEJIOCTHOCTD CH-
CTEMbBI THIIOB, BeJ[b YKA3AMEAL HG MACCUS (MIMEHHO Ha MACCHB, & HE HA ero 3JeMeHT)
B s3BIKE B KadeCcTBe OTIAEIbHON CyIHOCTH TpucyTcTByeT. CKaxky 00JbIe, 00bsc-
HUTH, YTO 33 CTPAHHAs IITYKa «yKa3aTelb HA MACCHB», IIPOIIE YeJOBEKY, 3HAKOMO-
My ¢ [Tackanem, Hexkenn TeM, KTo Hadasa cpasy ¢ Cu, MOTOMY 4TO y HHX 0DODOT «p
YKa3bIBAa€T HA MACCHBY» IMPOYHO ACCOIUUPYETCs ¢ YKA3aHUEeM MMEHHO YTO Ha, MEePBBIi
9JIEMEHT MACCHBA; JIEJI0 OCJIOXKHSIETCSA €Ié W TEeM, UTO aJPec-TO B 0DOWX CJIydasx
UCIOJIB3YETCS OJWH W TOT YK€, WHA4Ye TOBOPs, YHWCJIEHHOE 3HAYeHHe yKa3aTeas Ha
MaccuB (HAPHMeED, Ha CTPOKY JIBYMEPHOM MATPUIIBI) TAKOE JKe, KAK U yKa3aTellsl Ha
eé ke nepBbIit 3;1eMenT. Takum obpaszom, orcyTcTBHe B CH MacCHUBOB KaK IIOJTHOIEH-
HOT'O THUIIA IEPEMEHHBIX OCJIOKHsAeT 00bsICHEHTE jIazke caMoro a3bika Cu, He TOBOPS
0 IPYTUX A3bIKAX; y TEX YUaIlUXCs, I KOTO CTpaHHble MacCuBbl CH CTAIN IePBbI-
MI MaCCHBAMH B YKU3HH, [TO3Ke 9aCTO HADIIOMAIOTCA TPYAHOCTH ¢ TOHUMAHUEM, 9TO
npejacTaBiger coboil 06beKT-BEKTOP, KOTOPhI MOKHO BBecTH B Cnu+-+.

MHe Kak-TO pa3 J0BeJOCh OBIATHCST ¢ TPODECCHOHATBHBIM TTPOrPAMMUCTOM (TO
€CTh YeJI0BEKOM, PADOTAIONINM TI0 3TOH CIENMHAIHLHOCTH U MOy YAIOIIIM 33 9TO JTeHb-
'), KOTOPBIIl BCEPbE3 YTBEPKIAJ, UTO MOHITHS «MACCHB» U «aJIPeC MACCUBA» TOK-
JecTBeHHBI. Ero He Moran yOeauTh B 0OpATHOM HUKAKWE TOBOIbI, BKIIOYAS H TPH-
BHAJIbHOE COOOPazKeHHEe O TOM, UTO aJIpec MacCuBa 3aHuMaeT 4 GaiiTa, TOr/Ja KaK caM
MaccuB — B 00IeM ciaydae ropasfo 6osbire. CyITHOCTD «yKa3aTedb Ha MACCUB» OH,
KaK W CJIeJOBAJIO OXKHUIATH, He MOHUMAJ, a Ha BOIPOC, KAKOW »Ke THII, 10 ero MHe-
HUO, OyJeT UMeTh MMsl, OIUCAHHOE KaK JBYMEPHBI MacCHB, OH OTBETHTH HE CMOT,
HO B CBO€ll YBEPEHHOCTH TaK W HE TMOKOJIe0aICH.

[Ipomgo/mzKast TeMy THNHU3AIWK, OTMeYy, 9TO OTCYTCTBHE CTPOTON TUMHA3AINN B
Cu Toxke He CJUIIKOM CIOCODCTBYET IOHMMAHHIO OOIMIE3HAYMMBIX HPOTIPAMMUCTCKIX
kounenmuii. Beé-raku cumsosa u ero ASCII-koi — amo te 0dno u mo sice, XoTsa OBl
HOTOMY, YTO OIEPAIUs CJAOKEHUs JIBYX OAHOOANTOBBIX YHCEJ BIOJIHE OCMBICJICHHA,
TOrJIa KaK OIepalus CJOKeHHs IBYyX OyKB (ecsii, KOHEYHO, 3TO He KOHKATEHAIHsI B
CTPOKOBOM cMbicsie, HO B Cn Takoro Her) — GeccMmbicyieHHa. [la W mepedncanMbrit
THUI U3HAYAJIHHO BCE-TAKH HE TO 2Ke caMoe, YTO HAOOP IEeJOUYHCICHHBIX KOHCTAHT, HY
a OTCYTCTBHE OTIEJIBLHOIO OYJIEBCKOTO THIIA OKA3aJ0Ch, KAK MbI 3HAEM, HACTOJIHKO
Hey 000, yro B Cu+-+ Tun bool BBesu, Xors u He cpasy. [lo npasue rosops, [Tac-
KaJib TOKe He YMEEeT 3alPeIaTh CKJIaJIbIBATh KIIOTPAMMBI ¢ KIJIOMETPAME, HO HMe-
IOIIHECsT B HEM 3a9aTKH CTPOrOi TUITHM3AINK TOATOTABINBAIOT CAYIATEIS K BCTPede
C IefiCTBUTE/IbHO CTPOTMMH THIIAMHU B AJle U, HAllpuMep, JoMeHaMI B 6a3ax JTaHHBIX.

Haxkoner, B Cu HET MOJIHOIEHHON MOIYJILHOCTH, & TO, 9TO €CTh BMECTO Heé, Tpeby-
eT UCIOJIb30BaHUs HETPUBUAIBHON TEXHUKHM, OCHOBAHHON Ha JUPEKTHBAX YCJIOBHOM
KOMOHAATIR® . 371ech MOXKHO BO3DA3NTh, 9TO B «CTaHapTHOM IlacKasie» MOIYJIbHO-

3MMerorcs B BUJLY 3allUTHBIE MAKPOCHI 3ar0JI0BOYHBIX (Baiijios.
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CTH TOKe HeT, HO BeJib B peajbHOH *KW3HU MpaKTHIecKnd Bce peaym3anuu llackasis
HOJIEPYKUBAIOT BIOJIHE TTOJTHOIEHHBIE MOAYIH. OTCYTCTBHE 3HAKOMCTBA C MPABUIb-
HOIl cuCTeMOil MO/YJIbHOI'O TPOIDAMMHUPOBAHUS 3acTaB/isdeT CTYJIEHTOB IIOBEPHTD,
9TO TEXHUKA PA3eTbHON KOMIMISINNA HCXOTHIKOB Ha, si3bike CH, BKIIOYAIONIAS 32~
roJioBounbie (pailibl 1 OYKBAJIBHO COCMOAWAA U3 XAKOB — 3TO U €CTh MOJYJIbHOCTD,
HO BeJIb Ha CAMOM JieJie 3TO He TakK.

7 3aKJ/odYeHune

Urak, 3amensaTs [lackanb na Cu B mepBoM ceMecTpe, ¢ MOei TOUKH 3pEeHHs, HeJ10-
IYCTUMO; TO3BOJIIO ceOe B 3aKII0UEHHE BBICKA3ATH Psijl COOOPaXKeHN OTHOCUTEIHHO
TOr0, KaKHe U3MeHeHHsI B IPOrPAMMHUCTCKUX TpeMeTax Ha MepBOM Kypce He TOJIBKO
JIOIYCTUMBI, HO U KeJIATEe/IbHBI.

Bo-1niepBbIX, cjeayer, Kak MHE KaKeTcs, OTKa3aThCd OT JIABHO W MPOYHO MEPT-
Boit mrarcdpopmer MSDOS u Typbo-llackass, KoTopsiil yxke GoJible jiecsaTKa JieT
He MOJAePKUBaETC Npou3BoauTesieM. OTMedy, 4TO MePexo] Ha 00J1ee COBpeMEeHHbIE
CPEeJCTBA MOXKET U3PSIIHO YIIPOCTUTH U3I0XKEHNEe WITIOCTPATUBHOIO MaTepuaa, U B
0CODEHHOCTH 3TO Kacaercs Kypca «Apxurekrypa DYBM u a3bik accemOiepas. [epe-
X0JT OT MEPTBO# cucTeMmbl KoMaH T 16-6uTHOro 8086 K 32-6MTHBIM HpOrpaMMaMm JIJIsd
1386 B «IJIOCKOiT» MOIe/ TN MaMATH MO3BOJIIET COYKOHOMUTh MAacCCy YIeOHOTO BpeMeHH,
KOTOpOoe ceifiyac TpaTuTcs Ha 0ObsIcHEeHHe HeJIelblX cTpaHHocTeil ctapoit 16-6uTHoil
cucteMmbl KoMan 1. Creayer, B TO »Ke BpeMsl, TOHUMATh, UYTO ITUCATh Ha S3BIKE acCeM-
ousiepa 1oj; Windows — 4pe3MepHO CJI0KHO U OTpedyeT riiybOKOro NpOHUKHOBEHUS
B WinAPI, uro, moxkanyii, emé xyzxe, 4emM u3ydenne 6€CCMBICTEHHBIX CTPAHHOCTEH
8086; ¢ apyroit cTOPOHBI, MPOrPAMMUPOBAaHNE HA A3BIKE acceMOJepa Mo olepaly-
onmble cucreMpl cemeiicrBa Unix (Linux u FreeBSD) um maneiimux caoknocreii ne
peJICTABJISET.

Boob6iie, nadnnarh o0ydeHue mporpaMMHUPOBAHUIO C PUCOBAHMSI OKOIIEK, €CTe-
CTBEHHO, HEJIOMYCTUMO, TaK 4TO 1pu padore 1moj Windows Mbl BBIHYKJIEHBI 3aCTaB-
JIATH CTYJICHTOB ITUCATH KOHCOJbHBIE TTPUJIOXKEHUS, KOTOPHIE B 3TOI CUCTEME BBITJIs-
JIAT HEIOJTHOIEHHBIMH, €CJIU YIO/IHO, HEHACTOSIIUMA. IKOHEYHO, MBI 1 HE CTABUM IIe-
peJi coboil 1esiu TpsIMO Ha IEPBOM Kypce ¢IeIaTh U3 CTYAEHTOB ITPodecCHOHATLHBIX
IPOTPAMUCTOB, TaK UTO, KayKeTCsl, «HEIOJHOIEHHOCTbY KOHCOJBHBIX MPHIOKEHMH
nox Windows, a paBHo n «MéprBocThb» MSDOS He 10/:KHBI OBITH MPENSITCTBAEM
yuebHOMY mporieccy. K coxkayieHuio, yTBep:K/iasd Tak, Mbl He YYUTBHIBAEM, 4TO CTY-
JIEHTBl — JKUBbIE JIIOJIU W UX JUYHOE OTHOIIEHHe K MpeaMeTy (Ha SMOIHOHATBLHOM
YPOBHE) cocOOHO BeChbMa M BECbMAa CYIECTBEHHO MOBIHITEH HAa YCBOGHHE MaTePHAIA
U yCIeBaeMoCTh. Vcmoib30BaHue yCTapeBIIuX WX B TOM WM WHOM CMBIC/IE «HEHa-
CTOSIIMX> UHCTPYMEHTOB, HDABUTCA HAM 3TO WJIM HET, PACXOJaKUBAET CTY/IEHTOB U
dopMuEpyeT OTHOIIEHNE K TPOTPAMMUCTCKIM TpeIMeTaM KakK K OecIoJjie3Hoil Tpare
BPEMEHH.

B sT0it cBs3u npejicTaBisgeTcs MepCcleKTUBHON Ujes IMepeBojia NPpaKTHKyMa Iep-
BOTI'0 Kypca B olepaluoHubie cpeabl Unix, KOTOpPbIe OCHOBAHBI UMEHHO Ha KYJIbTYPe
koHCOIBHBIX npuiozkenuit. B OC Unix KOHCOJIBHON sIBJIsI€TCS MPAKTHIECKH JII00ast
nporpaMma, BKJIOYasd U Te, KOTOpble CHADZKEHbl I'PadUUecKUM MOJIb30BATETHCKUM
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uHTepdelicoM (HaTudne OKOMIeK He W30ABJIsSeT MPOrpaMMy OT HAJHYHSI CTAHIAPT-
HBIX MOTOKOB BBOJIa 1 BbIBOAA). [Tog OC Unix J0CTYIHBI peain3anuy TPaKTHIeCKN
BCE€X 2KHUBBLIX A3BIKOB IIPDOI'PaMMUPOBaHUd, BKJ/IIOYad, pa3dyMeeTCd, 1 HECKOJIbKO KOH-
Kypupytomux peamusanuii [Tackans (mpexae Bcero 3o Free Pascal uw GNU Pascal,
obe peasu3anun NMeT BIIOJHE MPOhECCHOHATBLHOE KAYECTBO), U MO MeHbIIel Mepe
JBa acceMOJiepa, moaxoadamue 11 yaeoHsx meieit — NASM u FASM. He mory He
OTMETHUTh, YTO B KAYECTBE YIIPABJSIONIAX CUCTEM CYTIEPKOMIBIOTEPOB, KaK MPAaBUIO,
TOXKE UCIOJIB3YIOTCd pasyimynbie Bepcun Unix. KoMnbioTepHble KJIACChl O/ yIIPaB-
jgenneM Unix paboTaloT CyIIECTBEHHO HaJIEKHee, U, Dojiee TOro, B HaCTOIIEee BpeMs
BO3MOXKHOCTH 3arpy3ku Unix MpUCYTCTBYeT BO BCEX KOMITHIOTEPHBIX KJaccax Ha
dakysbTeTe, B TOM YHCJAe U TaM, Iye Ha MamuHax uHcraataposana OC Windows
(mpu pabote ¢ OC Unix JOKATBHBIH KECTKUI JUCK HE UCIOJb3YeTCs, OepAIlHOHHAST
chuCTeMa 3arpyzkaercs no ceru ¢ cepsepa). cnosb3oBanue jgoporocrosineii (pezxk-
Jie BCero, B aKciutyaranun) cucreMbl Windows Ha mepBoM Kypce He OIPaBIAHO eré
U TIOTOMY, YTO BO3MOZXKHOCTHU CaMOl CHCTeMBI, BOODIIE TOBOPsI, HAa TIEPBOM KypCe He
3a/IelCTBYIOTCS, BeIb OHA UCIOIb3yeTCs MPOCTO KakK MmycKad Jys smyasdimun MSDOS,
a smyasaTopel MSDOS B kpaithem corydae ects n moa Unix.

Kpome Toro, ecjin craBuTh HEJABI0 YCKOPEHHYIO IMOAIOTOBKY XOTs Obl HEKOTOPO-
ro0 KOJIMYECTBA CTYIAEHTOB JJIsi PADOTHI C CYHEePKOMIIBIOTEPAMHE, CJIEIYeT, BHIHMO,
Y9eCThb, 9TO JIAJEKO HEe BCE CTY/IEHTHI BOOOINE CIHOCOOHBI 3TY IUCITUILINHY OCBOUTb.
B 310t ¢BsA3U, BO3MOXKHO, OBLIO OBl OCMBICJEHHO HAPSLY € TECTHPOBAHUEM IO aH-
[JIMHCKOMY SI3BIKY TIepeJl PACIIpeIeIeHHeM MO TPYIIaM MTPOBOIUTEH TAKKe TeCTUPO-
BaHHE TIO MPOTPAMMHPOBAHUIO; HA OCHOBE TAKOTO TECTHPOBAHUS MOXKHO OBLIO OBI
chopMHUPOBATH OJHY-JIBE I'PYIIIbI, B KOTOPBHIX BCE CTYIAEHTHI yzKe yMeJju Obl Mpo-
rPaMMUPOBATH, YTO MO3BOJIUIO ObI PACIHTUPUTH UX MOJATOTOBKY Ha MEPBOM Kypce —
HAIPUMED, IIPOYUTATH UM OCHOBHBIE KYPChI B COKPAIIEHHOM BAPUAHTE, MPEIOKATH
C/IaTh MO ITUM KypcaM JOCDOYHBIH 9K3aMEH, a 3aTeM CIEIHUAIBHO I ITHX CTY-
JIEHTOB TMPOYUTATH OJUH WM JIBA CHEIKYPCA, MOCBAMIEHHBIX MPOMECCHOHATHHOMY
IPOrPAMMUPOBAHUIO.

8 buaaromapHocTnu

ABTOp cumTaer CBOMM TPHUATHBIM JOJTOM BBIPDA3UTH MPHUIHATENTHHOCTH
A.YepuoBy wu A.CajpbHUKOBY 3a KOHCTPYKTHBHBIE JINCKYCCHU, & TaKKe
E. A. BopnauenkoBoii 3a TpPOSIBIEHHYIO WHHIHATHBY. Kcaum Obl He OHEH, 3TO 3C-
ce BpsiJl JTU KOIJIa-HUOY/Ib OBbLIO OBl HAIUCAHO.
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