A3pik Cu m HagaJbHOE 00yUeHu’e
IIPOrPaAMMIPOBAHIIO

A. B. Cromnspos
3 despassg 2010 r.

AnaHoTaius

Henasno romaserm 3agajim MHe BOMPOC, KaK f OTHOIIYCH K HJiee 3aMeHbI
A3bIKa HaCKaJ'[b Ha IIEPBOM KYyPCE€ A3bIKOM CI/I Kor;ga A KaTCrOpuviHO OTBETUJI
«HU B KOEM CIydaes, MeHs Cpocuan «a modemy?s [Ipemmaraembrii TekeT —
MO# OTBET Ha 3TOT BOIIPOC.

1 IIpenuciosue

Azpik Cu, co3panueiii B mepsoit mosopune 1970-X rogoB, cTaj, KaK H3BECTHO,
NOJTMHHBIM TPOPBIBOM B 0OJIACTH TPOrpaMMUpoBaHus. BHe3amHo mporpaMMuCTbI
00HAPYKUJIN, 9TO B HEKOTOPBHIX O0JACTAX, CYMTABIINXCI JI0 TOH MOPBI Cyrydo «ac-
ceMOJIEPHBIMI Y, TAKWX KaK sJpa OMEPAIUOHHBIX cucTeM, npommuBku IBM crnerm-
AJIBHOTO HA3HAYEHHS W T.II., aBTOKOJBI W S3BIKH acceMOJIepOB BJIPYT YTPATUIU MO-
HOTIOJTbHOE TIOJIOZKEHNE, a CAMU OIlePAIIMOHHBIE CHCTEMbBI CTAJI0 BO3MOXKHO CO3/IaBATh
HePEeHOCUMBIMU ¢ OJTHON almapaTHol apXUTeKTyPhl Ha Apyryio. B macTosmee BpeMs
s3u1K CH, HCTOPHUST KOTOPOTO TEePeBaJNIa 38 35-eTHuil pybezK, UCIOIb3yeTcs s
CO3JIaHUs TMUPOYANIIETro CIIEKTPa NPOrpaMM, OT HPOITUBOK MUKPOKOHTPOJLIEPOB 10
O0(UCHBIX TAKETOB; €r0 KOMIUISATOPHI JOCTYIHBI 71 MPAKTHYEeCKN BCEX CYTIEeCTBY-
IONTUX apXUTEeKTYD IIPONECCOPOB; 00beM MPOTPaMMHOTO KoJa, Hamucanuoro Ha Cu
3a JOJITYIO HCTOPUIO €ro CYNIECTBOBAHUS, COCTABISIET 3aMETHYIO JIOJTI0 BCeX TEKCTOB
HpPOIpPaMM, HAIMCAHHBIX Y€JI0BEYECTBOM. ZI3bIK HPOYHO y/IEpKUBAET MEPBOE MECTO
1O TOIYJASPHOCTH, U B OCOOEHHOCTH 3TO 3aMETHO B MHUPe CBOOOIHO PACIPOCTPaHs-
eMbIX TporpaMM. 3HaHue si3bika CH HESBHO, HO OT 3TOTO HE MeHee KaTerOpPUIHO
CUUTAETCS 00A3aTETbHBIM I BCeX MPOdeCCUOHATBHBIX MPOIrPAMMUICTOB BHE 3aBH-
CUMOCTH OT UX CHelHATU3AINN; TPEICTABIIETCS COMHUTETbHBIM, YTOOBI MPOTPaM-
muct, He 3uaomuit Cu, cMor Boobie nafitu padory no cuenuasabuoctu. [loxkanyii, B
sToM Cu yHHUKAJIEH: HU PO KAKOl MHOI “3bIK MPOTPAMMUDPOBAHUS TAKOIO CKA3aTh
HEJIb34.

Obydenne CTYJEHTOB MPOIPAMMUCTCKUX CHEIAJbHOCTeN a3bIKy CH, BHE BCIKOTO
COMHEHVsI, IPEJICTABISETCs MHe 00s3aTeIbHBIM; He 00CYKIast TOT BOIPOC (B CHITY
OYEBH/IHOCTH OTBETA HA HErO), sl XOTeJI Obl B IPEJJIAIAEMOM CCe YJIEIUTh BHUMAHUE
BOIIPOCY O BO3MOYKHOCTH HAYMHATH OOyUYeHue CTYJAEHTOB UMEHHO C 3TOT'O S3bIKA.



2 Ha koro opueHTupoBaThCH

O/tHO#T U3 OCHOBHBIX OCODEHHOCTEH AyJIUTOPHH, €CJIU TOBOPUTH O HEPBOKYPCHU-
KaX, sBJSIeTCS NPAKTHYECKH TOJIHOE OTCYTCTBHE 0Aa30BOi MOJTOTOBKH 1O MPOrpaM-
MupoBaHuio. HDOpMATHKA B MIKOJIAX Yallle BCEro He MpernojaeTcs Boooie (o pac-
CKa3aM MHOTHX POJUTeeHl HhIHEITHUX MKOJIbHUKOB, Jallle BCEIo «ypPOoKu» HHpOpMa-
TUKU B IIKOJIE IPEACTABJISIOT OO0N 45 MUHYT KOMIBIOTEDHBIX HID), & €CJIM MPEHo-
JIAETCH, TO Ha CTOJb HU3KOM YPOBHE, YTO 4yJeC U3 3TOH 00JIaCTU MOXKHO HE KJIATh.
Brenenune EI'D no uadopmaruke npobemMbl, cKopee BCero, He penint. Bo-mepBhIxX,
npernojiaBarb HHMOPMATHKY B IMKOJIAX IIPOCTO HEKOMY: JIIOJHM, OJIHOBPEMEHHO yMe-
IOIHE U MPOrPAMMHPOBATH, U YUUTDb, BOOOIIE BCTPEYAIOTCS YPE3BbIYANHO pPeaKo, a
Cpeu POCCUUCKUX MIKOJBHBIX YUUTeIeil He BCTpedaloTcs HUKOTIa. BO-BTOPHIX, 115
MIKOJIbHOT HHGMOPMATUKI HAYUCTO OTCYTCTBYET MeToandeckas 6aza. Mue mpurniioch
3a MOCJeHue HECKOJIBKO JIeT PeleH3UpPOBATh PYKOIUCH, TpeJjIarapiinecs K W3J1a-
HUIO B Ka4ecTBe MIKOJbHBIX YYeOHUKOB MH(MOPMATUKHU; CY/d IO ITUM PYKOIIHCHAM,
CUTYyallsd B TOH 0oOJIacTH IIaveBHAsI, €CJU He cKa3aThb KaracTpodudeckas. OTHO-
CUTE/HLHO BCEX 0e3 HCKIIUEeHNS TEeKCTOB, IMONABIINX KO MHE Ha PEIeH3HI0, s MOTY
3adBUTH COBEPIIEHHO OINPEJIEJEHHO, YTO X aBTOPbLI O MPeJIMETe MPOrpaMMUPOBa-
HUs HE UMEIOT HU MaJIeHInero mpejicTaBieHus. [InHCTBeHHBIH y4eOHUK, KOTOPBIH o
CMOT' 0JIOOPUTH, OTJIUYAJICA OT OCTAJbHBIX T€M, YTO €ro aBTOp JazKe He MbITaJICTd U3-
JlaraTh MPOrPaMMHPOBAHEE; TEKCT OBbLT MOCBAIIEH OOIIHM BOIIPOocaM HHGMOPMATHKH,
UCTOPUH UHMOPMAIINH, TUCHMEHHOCTH, apUMMETUKH, YIeJAJI0Ch BHUMAHIE HauaIaM
TEOpUM KOJMPOBAHUS, JJOTUKK U T. [l. HO He IporpaMmupoBanuio. Hakoner, jaxe ec-
JIM YAACTCsl 3aCTaBUTh (HampuMmep, ¢ momMoribio EI'D 1o nadopmaTike) MKOJbLHBIX
y4auTesieil NCIoJHITh CBOM 00sI3aHHOCTHU HA, CKOJIb ObI TO HU OBIJIO J0JIKHOM yPOBHE,
He cJIeJlyer 3a0bIBaTh, HAIPUMED, 4TO JIHHAMUYECKHe CTPYKTYPBI JaHHBIX (K BOOOIIIe
MOHSITHE YKA3aTeNs1) B MKOJbHBIH KYype WHMOPMATUKY HE BXOJUT, CYATASICH HEKUM
BBICIIUM I[THJI0TAZKEM.

Hecomuenno, cpejiu CTYJIEHTOB, MOCTYIAIONIAX HA MEePBLIH Kypc, nMeeTcs HeDO0 b
o#, HO JIOCTATOYHO CTAOUJILHBINH TPOIEHT TeX, KTO, HEB3UPas Ha BCE BBIIIEH3JIO-
JKEeHHOEe, ITPOrpaMMHUPOBATh YzKe yMeeT. £l cam, nmoctynus Ha ¢akyabreT B 1992 romy,
UMeJI K TOMY BPEMEHH OIBIT HMOJIYYeHHs JIeHer 3a HAIIMCAHHbIe MHON IPOTPAMMBI, H
B Te BpeMeHa 3TO He OBLIO PEIKOCTHIO: TOJBKO B OMHOM CO MHOI TPYIIE YUHIOCH
HE MEHee YeThIPeX 4e/I0BEK, HU B YeM He YCTYIABIIUX MHE B 00/IacTH IPOTrpaMMu-
poBanusi. Ceffgac SKOHOMUYIECKAsT CUTYAIMs HE CTOJIh YKCTPEMAIbHA, KAK B HAYAJIE
JIEBIHOCTBIX, TAK YTO KOJHYECTBO COCTOABIIUXCS MPOQPECCHOHAIOB CPEIU MOCTYIIa-
IOIMUX Ha (paKyJbTET CTAJ0 MEHbIIe, HO OHH, TeM He MeHee, ecTh. OJHAKO cleayer
JII OPHEHTHPOBATHCS Ha HUX HMPHU COCTABJIEHUHU IIPOrPAMM HPOTPAMMUCTCKHX KYyp-
coB? [Ipexk e 4em maTh OTBET HA STOT BOIPOC, OTMEUTY OJHO OOCTOSTEILCTBO, HEM3-
MEHHO YCKOJIb3atoliee or BHuManus nybymku. Jlo nocrynienus Ha GpakygabTer 3TuX
JIIOJIeH YIUTHh MPOIPAMMHUPOBAHUIO OBLIO HEKOMY, U, CJIEJIOBATEIbHO, ECAU GYEPaL-
HUTL aOUMYPUEHT, YMEE, NPOPAMMUPOSAML — IMO NPEAHCIE BCE20 03HAMAEM, UMO
NPOPAMMUPOBAHUIO OH MOHCEM, YUUMBCA CAMOCMOAMENBHO, 03 GCAKOT MOMOUL
co cmopons, npenodasameneti. Vlnade roBopsi, TaKON CTYIE€HT HE HYKJTAETCS B TOM,
YTOOBI €r0 «y4W/Iu MPOrPAaMMHUPOBATLY — PACCKA3bIBAJIN CUHTAKCUC S3BIKOB IIPO-
IPAaMMUPOBAHUS, TTOKA3BIBAJIM BCIYECKUE AJITOPUTMBI, IPHUEMbI U TeXHUKHU. Kak HU



CTPAHHO, Yallle TaAKWe CTYIEHTHl HYK/IAIOTCS B COBEPIIEHHO WHOM, & MMEHHO — YTO-
OBl KTO-HHOYIb YOEIUJ UX, UTO UX 0e3 MATH MUHYT ITPodecCHOHATbHbIE HABBIKU —
9TO elle He BCEe, YTO €CTh B MUPE, H 9TO YMEHHEe IMHCATHh MPOTPAMMBI KAK TAKOBOE
elre He Je/IaeT de/I0BeKa nporpaMMuctoM. OIHAKO MUD, K COYKAJIEHUIO, HE HIeAJIEH,
M Y HEKOTODPBIX HperojaBaTesiell MONpoCTy He XBaTaeT KBaaudukauu (He mperno-
JIABATEJIbCKOM, a MPodeccHoHATbHO-TPOrPAMMHUCTCKO ), ITOOBI MOJIEPKUBATE HA
JIOJIPKHOM YPOBHE CBOU aBTOPUTET CPeId CTYIEHTOB PACCMATPUBAEMOIl KaTErOPWH.
Jlydiee, 910 MOXKHO CJe/IaTh B TAKOM CIy9ae — 9TO HE MEMIATHh CTYJICHTY YUUThCS
CaMOCTOSITE/IHHO U HE IPUBUBATH OTBPAIIEHUE K MPEIMETY.

Uraxk, cpean mepBOKYPCHUKOB €CTh MPOCJIONHKA TE€X, KTO yMeeT ITPOrPpaMMUPOBATH
(B TOil WM WHOI CTeleHH), HO Ta MPOCJOHKA, BO-IEPBBIX, MAJTOYUCICHHA, U, BO-
BTOPBIX, KAK Pa3 9TH CTYJAEHTHI B YCJIyrax mpemnojgasaresieil (o mporpaMMHCTCKUM
npeaMeraM) HyzZKJaioTes Menblie Beero. Eciu B cBoeil pabore Mbl Oy1eM OPHEHTHPO-
BaTbCsI HA HUX, TO OT HAIIEH MesITeIbHOCTH OKAYKeTCsl Ha YAUBJIEHUE MAJIO TMOJIb3bI:
oMU CTYJAEHTHI 0e3 Haleil 3a00Thl BIOJHE 0OOILINCH Obl, & OCTAJILHBIE HA 3aHATHIX
HUYero He MOUMYT (TO eCcTh BOOOINE) W HAM MPUIETCS CMHPHTBCS C T€M, 9TO MO-
JTABJAIONEMY OOJIBIIMHCTBY CTYIEHTOB MO MPOTPAMMEUCTCKUM TIPeMeTaM CTaBIATCS
6e300pa3Ho HATSHYTBIE «TPOHKUY, TPOCTO 4TOOBI HE BLIMOHSITH IIOYTH BECh Kypc. B
9TOT MPOW3BOACTBEHHBIN OPAaK MONAJYT U T€ CTYJAEHTHI, KTO MOTEHIHAIbHO MOT ObI
MPEKPaCcHO MPOTPAMMUPOBATH, TPOCTO UM HE MOBE3JI0 CO TKOJION W OKPYKEHUEM.

lIpuxomurcs cuenaTh Hen30eKHBIHN, XOTs, BOSMOXKHO, H HE OUeHb MPUATHBIH BbI-
BOJI: PACYUTHIBATH CJEeNyeT Ha cpednuli YPOBEHb CTYIAEHTOB, & 9TO, B YACTHOCTH,
O3HAYaeT, YTO MPOrPAMMHUPOBATH HAINA TeJeBast ayIuTOPUs He yMeeT BOOOIe HU B
KAKOM BHJI€ U HU JI0 KaKOH CTEeIeHM, TaK 9TO HAYMHATH 00ydeHre nNpOrpaMMUpPOBa-
HUIO TPUXOAUTCS AefiCTBUTEJILHO C HYJIS, U 3Ta CATyalluss B 0003pUMOM OyayTieM
HUKAaK He U3MEeHUTCs.

3 «Hello, world», mam 6apbep, KOTOPbBIii BO3bMYT HE
BCE

Kaxk nopora HaunHaeTcs ¢ MepBOro Iara, Tak U o0ydYeHne HAUMHALTCS ¢ IEPBOTO
3aHATHSA. Ecau HAYMHATH paccKka3 O d3bIKe MPOTPAMMHPOBAHUS C JIOJITUX MEePETNC-
JIGHHIT ONIePATOPOB, OlEPAIUil, TUIIOB, IEPEMEHHBIX U IPOYUX COCTAB/ILIONIUX A3bIKA,
CAYIIATE U 3TY NHGOPMAIINIO He BOCIPUMYT, ITOCKOABKY HE Oy/yT NOHUMATh, O YeM
BOODIIE HAeT pedb. UT0oObI 3TO CTAJIO0 IIOHATHO, CUCTEMATUIECKOe U3JI0KEeHne Heoo-
XOJIUMO TIpe/IBAPUTH HEKUM BBeJeHWeM B MpeMeT, B XO/le KOTOPOTO MOKa3aTh, KaK
BOOOTIE BBITJISIAT MPOTPAMMBI HA TOM sI3bIKe MPOTPAMMHUPOBAHUS, KOTOPBIIT MBI Ha-
YUHAEM PACCMaTPUBATD.

[To Tpagunuu, BBenennoit apropavmu Cu Bpaitanom Kepuuranom n /lenucom Pur-
qn, obydenne 9ToMy A3bIKy HaunnaioT ¢ nporpammil «Hello, worlds. Bor ee Texcr!:

'Ha Begkumit cydadt oTMedy, UTO, COTTACHO COBPEMEHHBIM IIPeICTaBIeHIAM, (GYHKINS main He
MOXKeT HUMeTh HHKAKOW THII, KpOMe int, B TOM 9YHCJIE€ HE MOXKET OHA M ObIThb void’oBOii, HY a
B (YHKINW, BO3BPAIIAIOINIEH 3HAUEHNE, MPUCYTCTBUE OTMEeparopa return obs3arenbuo. [Iporpam-
Ma, B KOTOPOIf OIyIIIEHO CJIOBO int mepen main m omeparop return, OTKOMIWJIMPYETCA C IBYMS
MPeIyIPEK ICHUSIME, 9TO, KOHETHO K€, HEJOMyCTUMO B yIEOHBIX MPUMEPAX.



#include <stdio.h>

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

3

Hanmmcarh 9TOT TeKCT Ha JIOCKe He CJIOXKHO, CJOKHOCTH HAYUHAIOTCS B TOT MOMEHT,
KOT'JTa HApUCOBAaHA TOCTIeTHSAS (PUTYPHAsA CKOOKA W HEOOXOIUMO TEPEeXOIUTh K TMOsIC-
HerusM. UTo 910 Tam B mepBoii crpoke? [IpaBusibHbIl OTBET 3ByYUT IPUMEPHO TaK:
9TO JUPEKTUBA MaKpPOIPOIECCOPa, KOTOPas BKJIIOYAET B HAITY TPAHCJIAINIO CIEIU-
AJTbHBINA «3aroJIOBOUHBIHY (hail, cojeprkalinii 00bsaBaeHus OUOJIMOTETHBIX (DYHK-
muit. A Temepb JaBaifTe BCIIOMHEHM, YTO MBI MPOBOJUM Nepsoe 3aHATHE JJjisd abCco-
JIIOTHO HEMOJTOTOBJEHHON ayauTopuu. O CMBICTE CJI0BA «JIUPEKTHBA» HAIIHA CJIY-
maTe/u eie MOryT JOraJarbcd u3 obIuX COOOparKeHUil U OKaXKyTcsd HeJaJieKu OT
HCTHHBI, HO 0CTATOK (bpaszbl — Makponporeccop, byHKIHN (K ToMy ke eme «6ub-
JIMOTEYHBIE» ), O0bABIEHHSI... BCE ITH CJIOBA HE OCTABIAIOT CJIYNIATEIAM HI €JHHOTO
IMaHca Ha TOHHMaHUe. ECaum B 9TOT MOMEHT MYCTUTbCS B IMPOCTPAHHBIE O0bACHE-
HUs, MBI MOYKEM TJIe-TO Yepe3 MoJI9aca ¢ YAUBIeHHEM O0HAPYKUTh, UTO yBJIEYEHHO
paccka3bIBaeM, HATTPUMED, O KOHBEHIIUAX BBI30BOB (DYHKITHi, B TO BpeMs KaK HAIIN
CAYIIATETH YUTAIOT KHUZKKHU, UT'PAIOT B TETPUC HA MOOMILHBIX TejiepOHAX, PUCYIOT B
TeTPaJKax IBETOYKHN ¥ 3aHUMAIOTCS JIPYTUMHU JIeJIaAME, UMEIOITUME CTOJIb YKe IIPSIMOe
OTHOIIEHNEe K TPOrPaMMUPOBaHNI0. PealbHOCTE TaKOBA, YTO OObACHUTD HEOJATOTOB-
JIEHHOMY CJIYTIIATEJF0 CMBICT TUPEKTHBH include HEBO3MOXKHO, HPDABUTCS ITO HAM
i HeT. [losToMy mpUXoIuTes TPOU3HECTH CAKPAMEHTAIBHOE «TaK HATO0, a 3a9eM —
MBI y3HAEM I037Ke». 3aMEeTHM, MbI €IIe HIIero He O0'bsICHU/IN, & CCBLIKA BIEPe ] HaM
yKe norpeboBaJiach.

Janpme — 6oabire. Yro Takoe int? Yro Takoe main? IlpaBuibHbIl OTBET Ta-
KOB: main — 9T0 UM IJIaBHOR (DYHKIUK HAIIEH IPOrpaMMBbl, a int — THI 3HAYCHHUS,
KOTOpOe OHa Bo3BpalnaeT. KoHeYHO Ke, 3TO 0YeHb TPOCTO, HO TOJBKO He JJIs YeI0-
BEKa, KOTOPBI BOODIE HE yMeeT mporpaMmMupoBarh. C1oBo «(pyHKIUsS» OH paHbIie
BCTpEYa] TOJIHKO B MATeMAaTHIeCKOM CMBICJIe, HY U elie B obme3HadnMoM (byHK-
IMsT YTIOTA — TJIaJATh); K HAIIEMY CJIydato He MOAXOIUT HU TO, HU Apyroe. TepMuH
«BO3BpAT 3HAUEHUs» CJIYIIATETIO W BOBCE IPeJICTaBJIdeTCd CTPAHHO 3BydJareit Hec-
CMBICJTUTIEH, 8 «THIl 3HAYEHUST» OKOHYATETHHO JJOOBET TeX, KOMY IO Cell TOPHI elle
Ka3aJI0Ch, 4TO OHM 4YTO-TO noHmmaior. Bee, 90% ayauropum norepsino, u ¢ Hamu
OCTAJINCH TOJBKO Te, KTO y2Ke TIPOrpaMMHUpOBas (X0Ts Obl Ha KAKOM-HHOY/(h sI3bIKe,
rae ObL THIB 1 DYHKIINH).

YacTu4uHO cracTy MOJIOZKEeHIe MOXKHO ellle OHO# caKpaMeHTaJIbHOI dpas3oii: «ec-
JIX 9TO HEMOHATHO, HUYETO CTPAIITHOTO, CKOPO BCe CTaHET NOHATHO». BHUMaHTe HEKO-
TOPOI YaCTU ayIUTOPUU ITO HaM BepHeT. [IpaBaa, HEHATOATO, HO TOSICHUTDL CJIETY-
IOIIYIO CTPOKY (K CYACTHIO, ITO €JAMHCTBEHHASI DOJIee-MeHee MOHATHAS CTPOKA B IIPO-
rpamme) Mbl yereem. UTak, crepyromas ctpoka medartaer dhpady «Hello, worlds na
9KpaHe. Y 9TOT0 yTBeP:K/IeHUs eCTh OJHO JOCTOMHCTBO: OHO MOHATHO. BMecTe ¢ TeM,
OHO TIOJT 3aBA3KY HAIOJHEHO PaKTHUIECKUMHU ONTMOKAME U HEJIOTOBOPKAMH, €CJIH YKe
HOMBITATHCA UX YCTPAHUTH, Y HAC ONATH MOJYUNTCS METbIH DS CCHLIOK Briepe . Ye-
I'0 CTOUT OJ[HA TOJbKO KOMOMHAIMA «\Ny», 0003HAYAIONIAs CUMBOJI IEPEBO/Ia CTPOKH.
Bo/bImuHCTBO HBIHEITHUX CTY/IEHTOB HUKOTJA HE BUJIEJM IHIIMYIIeH MAITUHKH, BO



BCAKOM CJIydae, B JAeHCTBUH, Ja U MATPUIHBIX IIPUHTEPOB TOXKE yiKe He 3acTaj, a
¢ KOMITBIOTEPOM PadOTaINd TOJbKO B padpuuecKoM peykuMe, TaK UTO BOT 9TO BOT
HOHATHE «CHUMBOJI II€PEBOJIA CTPOKU» UM IPUJIETCH JIOJAT0 Pa3dbiacHATh. Hy TO ecTb
9TO TAKOE <«IEPEeBOJ, CTPOKW», HAaBEpHOE, TMOHMyT Bce, HO Kak DTO moxker OBITH
cumBosioMm?! KoHedHO, BCe 3TO CTaHET MOHSTHO IIOCJIE IIEPBBIX 7K€ JABYX-TPeX JacoB
paboThI ¢ IMYJAATOPOM aJIMDaBUTHO-IUMPOBOTO TEpMHUHAIA, HO He 3a0bIBaiiTe, 4TO
ceifyac MbI POBOJUM HMEPBOE 3aHATHE, U 3HAKOMCTBO ¢ TEPMUHAJIOM y CTYICHTOB
erie BIEPe/In.

PazbsacHuB ¢ rpexoM momoJjiaM CTpOYKy, B KOTOpOit Bbi3biBaeTcd printf, mbr Oy-
JeM BBIHYKJIeHBI IlepeiiTn K cjaeayIolleid CTpoKe, B KOTOPO# ONATh BO3HUKHET IIpe-
CJIOBYTBIH «BO3BpaT 3HadYeHHsT U3 (DYHKIUH». BHE BCAKOIO COMHEHHS, 9TO OYEHD
IPOCTOE U OYEHb BaKHOE JIJI IPOTPAMMHUPOBAHUS MOHATHE, HO OObICHITH €ro Ha
9TOM IlipuMepe — ujies Bpsjl Jin yjaadHas. /lazxke eciim Mbl Kak-TO OObSICHUM, 4TO
JKe Takoe «(PyHKIHsi» B TepMuHAX si3bika CuH, CayImare/b BRI JU MOMMeT, KaKoe
9TO MMeeT OTHOIIEHHWE K MporpamMMe, ImedaTaioneil CTpoKy; Hy a 3araJ0vqHblil HOJIb
B KavecTBe IapaMeTpa morpedyeT SKCKypca B yIpaBJIeHHE IPOIECCaMy, 4TOObI 00b-
SICHATD, UTO TO TAaKOe 3a 3araJ0YHBIN 3BEpb 110 UMEHH <«KOJI 3aBEPIICHUS 3aTaTH ».

[Tocmorpum Tenepb, Kak Bce TO 2ke camoe BbirjiguT Ha [lackase. Tekcr mpo-
rpaMMbl Oy/IeT TaKuM:

program hello;
begin

WriteLn(’Hello, world’);
end.

IIpu ee obbacHennn He TOTPEOYETCH HUKAKUX 0CO0O0 CJOKHBIX KOHIEIINI, HUKAKIX
cchTOK Brepesn. CiioBa «HAYaa0» M «KOHEI» JIOCTATOYHO TEPEBECTH C aHTJIMICKO-
ro W CKa3aThb CAyIIaTeadM, 9YTO TaKOBBI IpaBWa g3bika [lackanb; MBI HEMAJIO He
MOTPEINIUM 3/IeCh TPOTUB WUCTHUHBI, TTOCKOJbKY W 3aT0JOBOK MPOTPAMMBI, U TO, 4TO
BCe ee OllepaTophl CJIeAyeT MOCTaBUTL MEXKIY cJIoBaMHU begin u end — 3TO HUMEH-
HO YTO CHHTaKCHYECKHC COIJVIallleHud, HUu4YeM OCO6€HHBIM HE O6yCJ’IOBJ’I€HHbI€ n He
SIBJISTIOTTIMECS YAaCTHBIM CJydaeM Kakux-imbo Gosiee obmux (1, 3HAUUT, OOJIee CI0K-
HbIX) mpaBma. MOXKHO jazKke HE YTOYHATH, 94TO begin u end — 3TO NPECIOBYTHIE
«OIePATOPHBIE CKOOKH», IOTOMY UYTO B JAHHOM CJIy4ae OHH BBICTYIAIOT HE B 3TOIt
poau. bosee Toro, nponeaypa Writeln mepexomuT Ha MeYaTHd Ha CJIETYIONIYIO CTPO-
Ky [IOCJIe PACIeYaTKI CBOUX apIyMEHTOB (3T0 CJIyHiaTe/ i MOAMYT), i CTPAITHOBATAS
JJIS HETTOATOTOBJIEHHOTO YXa KOHIENIUA CUMB0.4G TIePEeBOJa CTPOKH OKA3bIBAECTCA 34
KaJIPOM — JI0 HACTYILJIEHUS yI0OHOIO MOMEHTA.

Ho kak ke ObiTh ¢ CH, BeJib BCe €ro «CJA0KHOCTHY HUKYJIA He JICHYTCH, a paccKa-
3bIBATH €r0 CTYJIEeHTaM PaHO WK MO3AHO npuaercda! Tak-To OHO Tak, HO €CJIU Ty Ke
camyio nporpammy <«Hello, world» nokaszarb u 00bsSCHUTH CTYJIEHTY, Y2Ke 3aHUMAB-
meMycs IporpaMMupoBanueM (Ha ToMm ke [lackase winm Ha 9eM-TO ere), Mbl CMO-
JKeM m30ezKaTh MPAKTHIECKN BCEX TPYIHOCTEH, mepedncaenubix Boime. C moHsITHEM
«MAKpOMIPOIIECCOP» CTYIAEHT YK€ 3HAKOM, a €CJIU He 3HAKOM — TO MOZKHO €My CKa-
3aTh (He YIOMHHAsE MAaKPOIPOIECCOP), YTO AUpeKTuBa #include mojCcTaBIIsIeT BMe-
cTO cebst comepzkuMoe baiina, B JTaHHOM caydae 3To ¢aila stdio . h, mpuiararormuiics
K CTaHIAPTHOI 6uOInoTeKe, OH TOKe Hanncad Ha Cu 1 coAepKuT HHMOPMAIHIO JIJ1



KOMIIUJISITOPA O TOM, Kakue OubJInoTednbie (PyHKIHKE ecTh B 3Toit 6ubanoreke. [lo-
HATHE OMOINOTEKH CTYIEHTY yKe H3BECTHO, MOHATHE PYHKIIUN B TPOTrPAMMUCTCKOM
cMBIcsIe — ToXKe (TmomyTHO yrodtsieM, uro B Cu, B ormane ot [Tackass, ecTb TOIBKO
dbyukum, a nporeayp Her — n Hac nonumaror). CioBo int oGo3HAYAET MENOTHC-
JIEHHBI!I TUI BBIPAYKEHWI — W HAC CHOBA MOHUMAIOT, IIOTOMY UYTO CO BCEMU STHMHU
TepMUHAMH Y2Ke He pa3 BcTpedasnch. CI0BO main — 3T0 wMs (PYHKIINH, TTOMYTHO
YTOUYHSEeM, YTO TJIABHOI TporpamMMbl, B oTnune oT Ilackass, 31ech HeT, mporpamMma
BCsI COCTOUT u3 (PYHKIUH, MPOCTO €CTh COIJIAIIEHHE, 9TO OJIHA U3 HUX — & UMEHHO
BOT 9Ta BOT Main — BBI3BIBAETCS MPHU CTapTe mporpaMmbl. Hukakumx mpobseM He
BBI3BIBACT U return, u 3aMedanue, 9to printf mpejcrasiser coboit GUOIMOTEUHY IO
dbyukmuo (momyTHO yTouHsieM, uro B Ilackane Writeln ecTh 4acTh s3bIKA, TOLJA
KaK 3/1eCb Mbl MOXKeM printf Hammcars camu). la u ¢ CHMBOJIOM MEpeBOJIa CTPOKU
HAIIl MOJAIOTOB/JIEHHBIN CJIyIIaTe/ib, BHE BCSIKOIO COMHEHUs, yKe crajkuBasics. Co-
BCEM, KaK TOBOPHUTCH, JIPYTOil KOJEHKOP — a BCe MOTOMY, 9TO Ha 3TOT pa3 Cu mis
HAIUX CJIyIIaTe/iell He MEePBBIi B KU3HU S3BIK TPOrPAMMHUPOBAHMUS.

4 Bropoii npuMep mporpaMMbl: 0apbep, KOTOPHIil He
BO3bMET HUKTO

OO6BIYHO TPOIrPaMMBbl He OTPAHUYUBAIOTCS BBIBOJIOM HH(MOPMAIIUH: B OOIIEM CJIy-
vae, a U B GOJBIIHHCTBE YACTHBIX, AJTOPUTM (M MPOrpaMMa, KaK 3allUCh aJTOPUT-
Ma) upejcrapisier coboil npeobpasoBaresib HCXOAHBIX JAHHBIX B JIAHHBIE, COCTAB-
JISTIOTIHE Pe3y/IbTaT. BIojiHe ecTeCTBEHHO MOITOMY, UTO yiKe BTOpas MPOrpaMMa,
npebsaBseMasi CAYIIATEeNIIM B KATeCTBe TPUMepa, OYIeT CO/IepKaTh BBOJ, TAHHBIX
U3BHE.

CoBepIlleHHO He CrOBapUBasCh MeXK Iy c000#, MHOTHE aBTOPBI IOCOOUH B KaUecTBe
TaKOT'0 BTOPOIO HMpUMepa HCIOJb3YIOT pellleHne KBaJApaTHOro ypaBHeHud. Ilpumep
JIeHCTBUTEIBHO YAAYHBIH, OH TIO3BOJISIET IPOIEMOHCTPUPOBATD NEPEMEHHBIE PA3HBIX
THUTIOB, apu(MeTHKy, BETBJEHNE, BLIUNCIEHNE JTUCKPUMUHAHTA MOXKHO BBIHECTH B
OTJEJIbHYIO (PYHKIIHIO, 320/IHO IOKa3aB, KaK Ha Cu nuiyrcsd GYHKIUT U KaK U3 HIX
BO3BPAIIATH 3HAUeHHE (MOCJIe TOTO CJAYIIATENSIM CTAHOBUTCS MPOIIE MOHATh, YTO
co0oil B IeiiCTBUTEILHOCTHU IPEICTABIAET main). Haxomer, HeoOX0IMMOCTE UCIOIb-
3oBaHusl (DYHKIMH SQrt 3aCTaB/sSeT HAC CHAYAJIA MOJK/IYUTH BTOPOI 3aro/ioBOY-
Hbiii daiia (B 91707 pa3 math.h), nosgcHuB, 910 TPOTOTUI DYHKIMA SQrt HAXOAUTCS
UMEHHO B HEM; 3aTeM IIPUXOJUTCA OTMETHUTh, 4TO (DYHKIHA cama 10 cebe He BXO-
JIUT B CTAaHJAPTHYIO OMOJIHOTEKY, TaK UTO HPH COOPKE IMPOTPAMMBI HEOOXOIUMO ITY
OMOJIMOTEKY MOAKIIOUNTD, UCIOIb3Ys apaMeTPhl KOMaHIHON CTPOKH KOMITHISITOPA.
Bupouem, MHOrHe U3 3THUX MMOSICHEHUN MOYKHO M OIyCTHThH 6e3 ocoboro yiepba Jijist
U3JIOZKEHUd; pedb 2Ke ceiivyac noijger o Apyrom.

YUro6bl noaywums ucroduve dannvie (B paccMaTpuBaeMoM ciaydae — Koahdu-
IIUEHTHl YPaBHEHUs) U3BHe, HAM B si3bike CH MPUIETCS BOCMOJIB30BAThCs (DYHKIIU-
eit scanf. KBaparHoe ypaBHeHue TyT HHYEM OCOOCHHBIM HE IIPUMeYATE/THHO, BBOJ
HEKHX YHCJIOBBIX JIAHHBIX «C KJIABHATYDbI» (TO €CTh U3 CTAHJIAPTHOIO OTOKA BBOJIA)
Ipeo,iaraeTcss OOMBITUHCTBOM YIeOHBIX 3aJaHuil A/ HadnHaommx. 1 31ech Mbl
cTaJKuBaeMcs ¢ orcyTcTerueM B Cu mepeadn mapaMeTpoB WHAYE KaK 10 3HATEHUIO.



OmnuceiBaeM epeMeHHbIe (TYT BCe B MOPSIKE), BBIBOJUM IPUTJIAILIIEHHE K BBOIY (TyT
TOXKe BCE MOHATHO, ¢ printf’oM CTYJIEeHTHI YKe 3HAKOMBI), HAYNHAEM MUCATDH CJIEIy-
IONYIO CTPOKY... U B MPOIeCCe ee HAIMMCAHNS TOHUMAaeM, 9TO Telepb HaM IPEeJICTONT
00bACHUTH ayJAUTOPUH HEYTO, JIId MOHUMAHUS Yero CJIYIIaTe/igM He TPOCTO He XBa-
TaeT 3HAHUI — MM He XBaTaeT MPUMEPHO IEJIOr0 CeMeCcTpa ITUX 3HaHuil. A cTpoka
BBITVISTUT TaK:

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

OO0 bsicHUTH KOHIIENTHIO «(DOPMATHO CTPOKHU» €I1e BO3MOZKHO, XOTs HEeJIb3sI HE OTMe-
THTb, 9YTO /TaKe Ha BTOPOM KypcCe JAJIeKO He BCe CTYI€HTHI C IEPBOTO Pa3a MOHUMATOT,
0 4eM ujieT pedb. Ho BoT 3adeM mepes iMEeHAMU IePEMEHHBIX CTOUT 3HAK «&», HEIO/I-
TOTOBJIEHHBIN CJIyIIATE b He MofiMeT, 9T0 ObI BBl HU JEJIAJIN U K KAKUM XUTPOCTAM HH
npuberanu. Konnennusi «ykasarejeiy U aJIpPEeCHBIX BBIPAKEHUN KayKeTcsl TPOCTOM
JIMIIB T€M, KTO ¢ Hell JIABHO U IIPOYHO 3HAKOM. KaxK/iplit, KTO X0Ts Obl pa3 00baCHSI
paboTy ¢ AMHAMUYECKON MAMSITHIO JIFQ/ISM, HMEIOIAM HYJIEBOH YPOBEHB MOATOTOBKH,
3HAET, 9YTO ITO HA CAMOM JIeJIe CJIOKHEHIas mearormaeckas 3a/1a9a — KaK BCeraa
OBIBAET B CJAyYadX, KOIJIa HEOOXOIUMO c(POPMUPOBATH B MBIIIJICHUN YICHUKA HOBBIM
YPOBeHb abCTPaKIUK, KOTOPOTO TaM paHbiine He ObL10. MO0OKHO, KOHEYHO, MPOU3He-
CTU HECKOJIbKO Pa3 4TO-TO BPOJIE Yy KaxKJIOil MepeMeHnHoil ecTh TO MECTO B MaMSITH,
i€ OHA PACIIOJIATAETCsI, U 9TO MECTO 0003HATAETCS aIpecoM; 9To0b (pyHKIus scanf
3HAJIA, Ky/la 3aHECTH 3HAYEHWs, KOTOPhIe OHA MPOYNTAET, MBI MMEpeIaeM eil ajapeca
HAIMMX [TePEMEHHBIX, ¥ BOT 3HAK aMIlepCaHIa KaK pa3 U eCTh Olepallus B3ATHA aJl-
pecay» W TEIHMTb cebs HaJdeKJI0i, 4TO MbI BCe HMOHSATHO OOBLACHUIHU, JIa TOJHKO ITO
oyaer me Oosiee eM camMooOMaH. [IoHATH HAC B JAHHOM CJIydYae €CTb IMaHC JIUIIb
y TeX, KTO yrKe CTAJKHBAJCS C yKa3aTeJsMH, IPHYeM Jazke CPeIu THX (BecbMa
HEMHOTOYHCJIEHHBIX ) TIEPBOKYPCHUKOB HAC MOIMYT He Bee.

Ocraercs b MOTHATD OeJIblil (bJlar U cKazaTh yzKe HOPAIKOM II0/IHAIOeBIIee
U HaM, ¥ CTYJIeHTaM «TaK HaJo, a movueMy — moiiMere motoMm». CTYIeHTHI, pa3yMeeT-
csl, IPOCTO 3anomuam (duraii — 3a3yOpaT), UTO Tepej mepeMeHHbBIMI B scanf Ha10
CTABUTDH 3HAK «&», U OY/IyT OY€Hb YAUBJICHBI, OOHAPYKUB, 9TO ITO MPABUIO MTOUEMY-
TO He paboTaeT MpU BBOJE TEKCTOBBIX CTPOK C WCHOJIb30BaHueM %4s. O mMaccuBax u
aJIPECHOl apudMeTHKe pa3roBop ellle BIEpe/Id, OKa Ke oTMeTHM, 4To llacka/b mos-
BOJIsIeT He YIOMHHATHL O SBHOH paboTe ¢ ajpecaMu J0 TeX 0P, MOKA Mbl HEe PEHIUM
(camu, B culy MOCTABIEHHOU mepes coboil yueGHO 3a1a4u) mepeifiTu K U3JI0KEHUTO
JIMHAMUYIECKUX CTPYKTYP JIAHHBIX, 9TO, B CBOIO OYePeJihb, JAeJaeTCsl OJInZKe K KOHILY
IepPBOTO CEMECTPa, KOTJA CTY/IEHTHI B OCHOBHOIW CBO€H Macce K 3TOMY yzke 0ojiee-
MeHee TOTOBbI. C JIpyTOif CTOPOHBI, TPH n3J0KeHUH s3bika CH CTyAeHTaM BTOPOTO
Kypca MOXKHO OIHUPAThCA HA YK€ MMEIONIYIOCS V HUX IOHATUHHYIO 0Oa3y, HPUIIOM-
HUTH var-napamerpsl [lackasis, MoSCHUTD, 9TO 3/1eCh UX HET U NPUXOAUTCS TOITOMY
npuberarh K nepegade ajapecon. [Iocko/ibKy u ¢ yKa3aTessMu, U ¢ BO3BPATOM 3HA-
YeHUuil depe3 mapaMeTpbl KO BTOPOMY KYPCY CTY/AEHTBI yZKe 3HAKOMBI, TPOOJIEMBbI C
NOHWMAHNEM eCJIM U BO3HHUKAIOT, TO HE CTOJIh (paTajbHbIE.



5 XakK KakK CTUJb MBbIIIJICHAI

Bo3M0kHO, KTO-TO U3 MOUX KOJLJIET, KOTOPbIM &JIPECOBAHO 3TO 3CCE, COUYTET, YTO
CJIOYKHOCTH TIEPBOIO 3aHSTUsT TaK WJIW WHAYE MOYKHO MPEOI0IeTh; si COTJIAIYCh, UTO
9TO JEHCTBUTEIBLHO TAaK, BE/Ib CYIIECTBYIOT JazKe IMKOJbI C YIJIyOJeHHBIM U3y YeHUEeM
uH(MOPMATUKH, TJe KAKUM-TO 00pa3oM YXUTPsAOTcsS BOUTH CH B rOJOBBI YUEHUKAM
crapmux kKJjaccoB. Konedno, 6apbep MUHMMAJIbLHOI'O HOHUMAHHUs TYT OKA3bIBAETCS
OYeHb BBICOK, IIOTOMY YTO I M3YJalOIIero nporpaMMupoBanne Ha npuMepe Cu He
MOHSITH yKa3aTe Il 03HaYaeT He TOHATh HHYero (To ecTh BOOOIIe HUYero), a yKaszare-
JIM TIOHUMAET, VBB, Jlake He BCAKHiT cpeju noctynuBmux Ha BMK; Takue cTymenTo
YaCTO CTAHOBSATCS KEPTBAMHU 3aU€THBIX KOMHCCHI TPETHEro W YeTBEPTOIrO CeMecT-
pa, HO HEKOTOPBIE BCe K€ BBIKUBAIOT U TPOJOKAIOT «O0yUeHHE», UTOOBI TOTOM
HUKOI/IA JlarKe He MOMBIILISITH 0 pabore 1o crenuaibHOCTH. B 5TOM I1aHe OCHOBBI
MpOrpaMMUPOBaHUs, W3JIaraeMble B paMKaxX IMKOJIbHOW WHMOPMATHKN, UTPAIOT HE
CTOJIb KPUTUIECKYIO POJIb: JIAJIEKO He KaXKJIblil IMKOJbHUK COOMPAETCH CTAHOBUTHCS
HPOIPAMMHUCTOM, U HE IOHATH HUYEr0 B OTJEJIHHO B3STOM IIKOJHLHOM IIPEIMeTe —
9TO He TaK YK CTPAIIHO; B npoduabHoM BY3e curyalnusa coBepiieHHO HHAS.

Tax nin wHAYe, JOMYCTUM, 9TO TPYAHOCTH, OIMUCAHHBIE B ABYX IPEIbLAYIIIX -
parpadax, 6,1aromoaydHo MPeoaoJeHbl. DTO HUKAK HE OTMeHsieT TOro (pakra, 9To
YPOBEHD MOJATOTOBKHU OOJIBIIEH YacTH ayTUTOPUU OCTAJICS HYJIEBBIM H, CJIe/I0BATEIb-
HO, UMEHHO MaTepHaJl IIepBOr0 CeMeCTpa 3aK/JaIbIBaeT YV CTYIEHTOB OCHOBBI CTH-
Jig ITPOrPAMMUPOBAHHUS U MPOrPAMMUCTCKOIO MBINLIeHAA. M B 9TOM ILIaHe S3BIK
Cu npeiaraer MupoOYaiIInii aCCOPTUMEHT CPEACTB, HPEKPACHO HPUTOIHBIX, YTOOBI
MBITILJIEHHE YIeHUKa pa3 U HABCEr/a MCKaJednTh.

B mepBoii moJI0BUHE AeBAHOCTHIX TOSTBUJICS Ty TOTHBIN TEKCT, HATTMCAHHBIH SKOOBI
or juna Kena Tomicona, B koropoMm rosoputcs, uro Cum u Unix — 3To mpocTo
IepBOANpENbCKas MyTKa, U 9To ux coznarenu (Bpaiian Kepuuran, lenuuc Puran
1 Ken ToMmIIcoH) HUKAK He OZKHUIAIM, 9TO UM YJACTCs CTOJIb KAYECTBEHHO Pa3bIIPaTh
BCE MHPOBOE IIPOIPAMMUCTCKOE COOOIECTBO. B 4acTHOCTH, B 3TOM TEKCTE €CTh TAKHe
CTPOKMU:

Korma Mbl 00HAPYKIIH, YTO JAPYrHe AeHCTBUTEIHHO IBITAIOTCS IUCATH
nporpaMMbl Ha A, MbI OBICTPO JTOOABUIN €Ille MAPOYKY XUTPHIX IHPUMO-
vek, co3gaB B, BCPL, u, nakonern, Cu. Mbl 0CTaHOBUINCH, JTOOUBIINCD
YCHEIHON KOMIIUJISIUN CJIeYFOIILEro:

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

MpbI He MOTJIH JlazKe IPeJCTaBUTD, YTO COBPEMEHHBIE POIPAMMUCTBI OY-
JIYT OBITATHCS HCIOJIB30BATh A3bIK, JOIYCKAOMINN OL00HBIH omepaTop!

Koneuno, 310 Bcero JuImmb mIyTka; W3BECTHO, YTO HA CAMOM Jeje S3bIK B ObLT Ha-
caegankom g3bika BCPL, a #e naobopor, n mmerHo u3 Hero nosyuusics Cu, a a3bIK
A B 310l mecropun BoOOIe HUKAK He 3amernad. OHAKO, KAK TOBOPUTCS, B KarK-
JIOfl TMYTKe eCcTh /0Jd IMIYTKH, & BCe OCTAJbHOe — MpaBja. Tak, HalpuMmep, MHOTHE
npuBeprKeHIbl a3biKa Cn yOeKIeHbl, YTO KOHCTPYKITHS



while (kp++=xq++) ;

npescTaBIsgeT coboit obpa3er] NoTNHHOTO U3ANIECTRA. B yCIOBHOE BRIPAYKEHIE ITHK-
na while 37ech BCTaBICHO TP NOGOYHBIX d(pbekTa (CABUT OHOTO YKA3ATeJsl, CIBUT
BTOPOTO YKa3aTeJisi, IPUCBAMBAHKE), TEJIO MUKJIA B PE3YJIbTATe OKA3AJI0Ch MYCThIM,
HOCKOJIbKY BCsi (DYHKIMOHAJIBHOCTH ITOMEIIEHA B YCJIOBHOE BbIPArKEHHE, HY a cama
o cebe Ta KOHCTPYKIHS MMpeTHa3HaYeHa /I KONUPOBAHUSA CTPOKH.

B kagectBe apyroro o0pa3vdnka MporpaMMECTCKOTO MACTEPCTBA MPUBEILY CJIeJIy-
foITee:

while ("wait (NULL)) ;

[TosicHio, 410 cUCTEMHbBII BbI30B Wait, 1pe/iHa3HaAYeHHbIH, 4TOObI JI02KIaThCs 3aBEP-
MIeHNsT HOPOZKIEHHOIO MPOoTecca, Bo3Bpariaer (Kak W MPAKTHIeCKH BCe CHCTeMHbIe
Be30BBl OC Unix) 3Havenne -1 Kak WHAMKATOp OMuOKH. IBOMYHOE TpeIcTaBIeH e
qucia -1 mpejcraBiager coboM IMENoYKy W3 JBOUYHBIX €JIMHHUIL BO BCEX pa3psjiax
perucTpa Wim HepeMeHHOi; BcoMHuB, 9To B Cu 4yncjioM 0 obo3HadYaeTcs JIorude-
CKag JIOXKb, & JI000e APYyroe 4ucJI0 CUUTAeTCa 00O3HAUYeHHEeM JIOTUIeCKOW UCTUHBI,
MBI CMOZKEM JIOTQJIAThCS, YTO YCJOBHOE BbIPaKeHHe, UCIOIb3YIONIee ITOOUTOBYIO NH-
BEPCHIO (CHMBOJI «~»), ByZeT JIOXKHBIM C CJIydYae, eCd BBI30B BEDHET ONMHOKY, 1
UCTHHHBIM BO BCEX OCTAJbHBIX caydadx. [[puBeneHHasds KOHCTPYKIMS, TAKUM 0Opa-
30M, O3HAYAET <«BBINOJHATH Wait, IIOKa OH He BepHET OIIMOKY», U Ipe/IHa3HAYCHA,
YTOOBI TOKIATHCS 3aBePIIeHUs BCEX MMEIONNXCA B HACTOAIIMM MOMEHT HOPOXKIEH-
HBIX MPOTECCOB. AHAJOTUYHBIM 00PA30M YaCTO MOCTYHAIOT U C JAPYTUMH BHI30BAMU,
UCIOJIb3Ys MOOUTOBYIO MHBEPCHIO, YTOOBI -1 TPEBPATUTH B JIOTHYECKYIO JIOXKb; KOH-

CTPYKIIAA BPOJIE
while (wait (NULL) !'= -1) {}

Jenaiomnas abcoII0THO TO Ke caMoe, BUJIUMO, KayKeTcss HICTUHHBIM noduTtaTrenaaM Cu
CJIMIITKOM OaHaJIbHOM.

KoneuHno, HUKTO He 3aCTaB/sgeT yIUTh CTYIeHTOB TAKUM BRIKpyTacam; 6ojee To-
ro, CTYIEHTOB MOYKHO M HYYKHO TPEIOCTEPEYb OT MCIMOJIb30BAHUS MOJIOOHBIX TPIO-
KoB. /laBaiiTe, oJIHaKO, pacCMOTPHM Jpyroi ciaydaii. CymecTByeT meJibli KJIace mpo-
rpaMM, Ha3BIBAEMbBIX «(PHIBTPAMH»; ITH MPOrPAMMBI IPUHUMAIOT HEKUH TEKCT W3
CTAHJAAPTHOTO IOTOKA BBOJA, IIPOM3BOAAT HAJ HUM T€ U MHBIE IPEOOPA30BAHUS 1
MOy IeHHBIH pe3yabTaT BHIIAIOT B CTAHJIAPTHBHIN MOTOK BHIBOJA; KaK IPABUJIO, OHH
MPOJIOJIKAIOT PAbOTATh, MMOKA B CTAHIAPTHOM OTOKE BBO/A HE BOSHUKHET CUTYAIIHS
«KoHerl gaitnar. [lockosbKy MHOTHE 3a/1a9H, CBA3aHHBIE C Pa300POM U IIpeodpaszoBa-
HUEM TEKCTa, MOXKHO PEIIUTD C IIOMOIILIO PEry/IsPHBIX aBTOMATOB WM BapUAIi HA
TeMy OHBIX, Jallle BCero Takas IporpaMMa Ha BepXHEM YpPOBHE yIpaBJIeHUS TPeI-
cTaB/sier coOOH MUK MOCHMBOJIBHOIO YTEHHS, BBIMOJIHSIEMOIO 10 BO3HUKHOBEHHS
cuTyanun «Kouer (aitay. 3anncbIBaeTCs TAKON MUK/ OOBIYHO CJIEIYIONHNM 0Opa-
30M:

while((c = getchar()) !'= EOF) {
/* Teyo ImumKia */

by



no

TEJIO TUKJIa

Puc. 1: Bsiokexema TpaaunuoHHOTO ITHKJIA ¢ getchar

3arooBok nukJia while, TOCTPOEHHBIH TAKUM CITOCOOOM, MOYKHO BCTPETUTH MPAK-
Tudecku B Jiobom yuebnuke mo Cu. [IpodeccnonaibubiM nporpaMMucTaM 9Ta KOH-
CTPYKIIMS 3HAKOMA W NPHUBBIYHA, U HUKTO JlakKe HE 3aMeYaeT, 9TO OHa TOXKe Ipe/l-
craBjiger cobOI0 HU 4YTO MHOE, KaK XakK. dr1olObl yOeJ uTbcs B 9TOM, PAaCCMOTPUM
OJI0K-cxeMy ToJyduBIerocs nukaa (cm. puc. 1). Uro sro, mpocrure? [ukir ¢ mpes-
yCJIOBHEM WM C TocTycaoBueMm?! Vin cTpyKTYypHOE MPOTPAMMUDPOBAHUE YiKEe OTMe-
HUJTH?!

Wrak, Mbl mMeeM emre oauH XakK. OIHAKO, B OTJIMYHE OT JIBYX IPEIbIIYIIHX IPHU-
MEePOB, IMPEJICTABILIONINX co00il He Dosiee YeM DECCMBICIEHHOE JUXAYeCTBO, B 9TOM
caydae He BCe Tak mpocTo. UToObI IPUBECTH 3TOT MUK/ K KAHOHIIECKOMY BU/LY, HAM
OPUJIETCS TPUMEHUTH B TEKCTE JIBA COBEPITEHHO OIMHAKOBLIX OTepaTopa:

c = getchar();

while(c != EOF) {
/* Temo uuKua */
¢ = getchar(Q);

+

C KoHIeNnTyaabHOU TOYKH 3PEHHUs TOT TEKCT, KOHEYHO, YUIle, HO JI000ro mpodec-
CHOHAJIBHOTO IPOrPAMMUCTa OH 3aCTABUT HEIOBOJHHO CKPUBHUTBLCS, H €CTh OT Yero:
Besib B CHM IpUCBaMBaHEE CeIaJH Olepaluei, a He OINepaTopoOM, CIEIUATBLHO JIIs
TAaKUX CJIyYaeB, a MPaAKTUYECKOe IPOrPAMMHUPOBAHUE, KAK TO YacTO ObIBAeT, JIUK-
TyeT CBOHM YCJOBHA W HE 2KeEJIaeT IPUHOCUTDL JIAKOHUYIHOCTH KO/Ja B 2KePTBY IIYCTb
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U KPacCHBBIM, HO BCe-TaKH TEOPETHYECKHM KaHOHaM. Haao oTMeTuTh, 9TO 9 B caM
UCIOJB3YI0 B CBOUX TIporpaMmax mobodHbie 3p(eKThl B 3arojoBKax ONEpaTopoB,
U B IpUMepax, IIPUBOAMMBIX MHOIl Ha JIEKIUSIX H CEMHHAPAX, BCTPEUYAIOTCS TaKHe
npuembl. boJiee TOro, ele HECKOJIBKO JIeT Ha3aJl st BOOOIIe He o0paliaJj Ha 9TO HUKa-
KOI'0 BHUMAHIHS, BOCIPHHEMAas 1000YHBIE 9 (EKTH B 3aro/JOBKaX KakK HEYTO CaMO
co0oil pasyMeroleecs, MOKa He 3aMeTH]I, YTO HEKOTOpPBIe CTYIEHTHI W3 UHCJA CJIa-
OBIX HE MOT'YT IOHATH OObACHEeHHS, HATpUMep, yirpaBiaenus mpoueccamu B OC Unix
HMEHHO IIOTOMY, 9TO B IIPUMEPAX HMCIIOJIb3YeTCsa YTO-TO BPOJE

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

[Ipumenenne BMecTo 3TOr0 OOJIEe MOAPOOHOTO dpparMeHTa, a KMEHHO

int pid;

pid = fork();

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

K MOeMy HeMaJOMy VAWBJIEHUI0 YMEHbIIAET B TIPYINE 00 CTYA€HTOB, HE
NOHABHINX, 4TO0 Takoe fork(). A HATOJIKHYJIO MeHS HA MBICIb O TPYAHOCTSIX
nonuManus if (fork()==0) 10 06CTOATE/IHLCTBO, YTO HA 3a4€THBIX KOMUCCUIX U IK-
3aMeHaX B TPeTheM CeMecTpe s HECKOJIBKO Pa3 0OHApY KUBAJI, HAIIPHUMED, TaKOe:

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

O4eBuHO, YTO OIIMOKA TAKOIO POJA CBHIETEIbCTBYET O TOM, YTO CTYIEHT IPOCTO
He BJajeeT KoHIenmueil mobounoro apdexra.

CrenaB jiytst cebst OTIpe ie/IeHHBIE METOM0TOTUIEeCKHE BBIBOJIBI, ST TETIEPD MPH 00b-
SCHEeHUsIX HOBOI'O MaTepHaJja HUKOIIA He MPUMEHSI0 M00OYHBIe 3h(peKTH B 3aro-
JoBkax if, while m apyrux oneparopoB; Te€M He MeHee, B JaJbHEHINNX IIPUMeEpPax
s BO3BPAIIAIOCH K MCIOJIb30BAHUIO TOOOUYHBIX 3P (EKTOB, Ie/1asd Ha MEePBBIX MOpax
3aMedaHne, 9TO ITO HPOCTO COKPAIMEHHAA W 0OJIee JIEraHTHAS 3AMUCh TOTO JKe Ca-
MOTO. HOHHOCTBIO OTKa3aThCd OT HCIIOJb30BAaHUSA 3TON TEXHUKHU MHE npeacTaBJIA-
eTcs HeIPaBUJIbHBIM, ITOCKOJBKY 9TO HPOTHBOPEYHUT CAOXKHUBIIEHCS KYJIbTYpe IPo-
rpaMMUpOBaHugd Ha g3biKe CH B MOXKeT ¢hOPMHUPOBATH HEIIPABUIBHOE OTHOIIECHNE K
BO3MOXKHOCTSIM 9TOTO si3bIKa. Bosiee Toro, s yoexKaeH, 9To NbITaThCS OTPAIUTD CTY-
JIEHTOB OT «BPEIHbIX» 3HAHUI — 3aHATHE, 3aBeIOMO OOpEeYeHHOe Ha HeyIady, Belb
COOTBETCTBYIOIIHNE XaK! BCTPETATCS UM B JuTeparype, B Murepuere, B mpumepax,
HPUBOJIUMBIX JPYIUMHU IIPEIOJaBaTe/IdMI, & UHOTJAA U JPpYruMu cryiaeHtamu. [lpu-
MEHEHHE TPIOKOB B HEKOTOPBIX CJAyYasdX eCTh YacTh, KAK s yKe CKazaJl, KyJIbTYPbI,
CTOKUBITElcss BOKPYT a3biKa CH, ¥ IPH U3YyUEeHUH ITOTO A3BIKA OTPEUbCd OT Beei
9TON KYyJIbTYPbl BCe PABHO HE IIOJAYYUTCH.

Opmako He ciaemyer 3a0bIBaTh, YTO ITO JEJTALTCS YKe HAa BTOPOM Kypce, KOTa
3a MJIedaMu y ayauTopun yxke mmeercs [lackanab n a3bk accembiepa. 10 O3HAYaA-
€T, BO-IIEPBBIX, YTO OOJBIIMHCTBO CTYJACHTOB K 9TOMY BPEMEHH BCE-TaKH UYBCTBYET

11



HA MHTYUTUBHOM YPOBHE, 9TO TaKOe «IMOOOUYHBINH 3(PPEeKT» U KaK ¢ 9TUM paboTaTh.
Bo-BTOpHBIX, M 3TO JaxKe BakHee, Ojarogaps MMEIOIEMYCH OIBITY IIPOrpam-
mupoBanud Ha Ilackajie cTyaeHTHI UMEIOT BO3MOXKHOCTH OTJIMYUTh TPIOK
TPA3HBIN M HEHYXKHBIN, BPOJE BHIEONUCAHHON TOOMTOBOI MHBEPCHH, OT TPIO-
Ka, IPUMEHEeHNEe KOTOPOro OIIpaBaaHOo. UTo0b yMeTh pa3andarhb, ITO XOPOIIO,
a 9TO ILIOXO0, HY?KHO YK€ YMeTb IPOrpaMMUPOBATH.

6 lHCTpyMeHTbI, KOTOPbIX HET

B koHTekcTe (GyHIaAMEHTAJBHOIO YHHBEPCHTETCKOrO 0Opa30BaHUS OBJIaJIeHUE
KOHKPETHBIM SI3BIKOM MPOTPAMMUPOBAHUS He CJIe/lyeT PACCMATPUBATH KAK OCHOBHYIO
1eTb OOYUeHUs ; SI3BIKU U IPYTUE HHCTPYMEHTBI MEHSIOTCS CO BpEMEHeM, YCTapeBaloT,
K TOMY 7K€ JAJIEKO He BCE CTYJEHTHI, 00yUYaIOIINecs: Ha «IPOTPAMMUCTCKUX» CIIEIH-
AJIBHOCTAX, B 6yﬂyH.[eM CTaHOBATCA UMEHHO MMTPOIrpaMMUCTaMHU, 6OJIb]lH/IHCTBO Ke TeX,
KTO CTAHOBHUTCS, CIIOCOOHBI (KAK 9TO y7Ke OTMEYAIOCH BBIIIE) OCBOUTH MPAKTHYECKT
J000H S3BIK TPOrPAMMUPOBAHUS CAMOCTATENbHO. [leTbi0 YHUBEPCUTETCKUX KYPCOB
JIOJIPKHO OBITH OBJIaJIeHUE OOIIMMU TPUHITUIIAMY, JIEYKATIUMHA B OCHOBE JTUCIUTLIHHEI,
1 B 9TOM IlJIaHE KOHerTHbeI A3BIK IIPOT'PAMMHUPOBaHNA, KOHKPETHAdA OllepaluOHHaAg
cpejia u T. 1. — He 6ojiee 9eM MLTIOCTPATUBHBI MaTepHadl.

OCHOBHO#l JIEKIIMOHHBIH IIPOrPpaMMHUCTCKUI Kypc Tperbero cemectpa BMK mo-
CBSIIEH OMePAIIMOHHBIM CUCTEMAaM, & Ha CeMUHAPaX B ero MOJJIEPKKY paccMaTpuBa-
eTcst TPOrPaMMHUPOBAHTE HA YPOBHE CHCTEMHBIX BBI3OBOB; 3bIK CU MpeJCTaBIsIeTCd
BIIOJIHE IIOAXOAAINIAM WJIJIIOCTPATUBHBIM IIPUMEPOM B 3TON CuTyanuu. OZLHaKO 1101~
xomuT i Cu B KauecTBe y4eOHOro mocobust i Ha4aabH020 00ydernus! Boime yike
NpABEJEH PAJl TPUYWH, TTOYEeMY Ha 3TOT BOIPOC CJIEIYEeT OTBETUTH OTPHIATEILHO.
obaBuM K HUM etrie ofHy: B CH MOPOCTY omcymcemeyom HeKOTOPble 0a30Bble KOH-
HEeNIIN, KOTOPbIe SBHO 3aC/Ty2KHBAIOT TOTO, YTOOBI OBITH TPOUJLTIOCTPUPOBAHHBIMA.

Haganem ¢ Toro, uro B Cu mpuCyTCTBYET OJUH, U TOJBKO OJUH CIOCOD mepeaadn
napaMeTpoB B MOANPOTPAMMBI — a UMEHHO, mepejada no 3uadenuto. llepegady 1o
CCBIJIKE TIPUXOIUTCS MMUTHPOBATH € TIOMOIIIBIO SIBHOM mepegayun ajapecon. [Ipobiema
TYT He TOJIBKO B TOM, YTO 3TO CJOYKHO JJId TIOHUMAHWS HEMOJATOTOBJIEHHON ayInuTo-
pueii, HO U B TOM, YTO y CTYJEHTA CJOKUTCs BIleUaTeHne (HENPABUIBHOE), YTO B
SI3BIKAX TPOrPAMMUPOBAHUS TOJBKO U OBIBAeT mepefada 1o 3Hadenuio. llackann B
9TOM TLIaHe TOAXOAUT TOPA3/I0 JIydIle, BeJlb B HEM eCTb U var-napamerpbl. Koned-
HO, BCEr0 MHOT00Opa3us Crioco0OB Mepeiad mapaMeTpoB 3TO HE UCUEPITBIBACT, BEb
OBIBaeT ellle U mepejiada Mo UMeHU, U JIEHUBbIe BBIYUCIEHNS, IIPe/IOJIarafoniue mepe-
JIavy HEBBIUMCJIEHHOTO BhIpazkeHus. Ho Hammame XoTs ObI IBYX, a HE OJHOTO CIIocoba
nepeavyu mapaMeTpoB JIeMOHCTPUPYET 0OydaeMOMy OYeHb BarKHBIM (haKT: CyIiie-
CTBYeT OOoJIbIlle OAHOTO cnocoba mepenavu IIapaMeTpoB B HOANPOTPAMMEI.
3Has JBa TAKWX CIOCO0A, 9€/T0BEK, KAaK MPABUJIO, HA YPOBHE TMOACO3HAHNS OKA3BIBA-
eTcs JIy4Ille MO/ITOTOBJEH K BOCIPHUATHIO TPETHEro U MOCJIeTYIONIX CIOCOOO0B.

Bospazkenue, uro-me var-napameTpsl llackans Bce paBHO peaqnu3yioTCs UMEeHHO
Jepes meperady ajpeca, TYT HECKOJIbKO HEYMECTHBI: pedb Bellb UjeT 06 m300pa-
3UTCJIbHBIX CpeACTBAX A3bIKOB IIDOI'PAMMUPOBaHUA, & HE O TOM, KaK 3TH CpeJCTBa
peausyiorcd. [IporpaMMucTsl, HCIIONB3YIONINE I3bIKA OY€Hb BHICOKOTO YPOBHS, Ta-
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kue Kax Jluctm, [Ipoaor, Haskell u Tomy momgobmubie, 4acTo BOBce He 33y MBIBAIOTCS
0 TOM, KaK K€ 3TOT BBIYUCJIUTETH PEATH30BAH.

B kagecTBe BTOpOro Ba;kHOro oobekTa, orcyrcTByoomero B Cu, s Ha30By OOBIKHO-
BEHHBIE MACCUBBI. Y TBEP:K/IeHNE, uTO B A3bIKe CH HET MaCCUBOB, YaCTO BHI3bIBAET
yJIMBJIEHEE — HO BeJIb IIPU OIUCAHUU MACCUBA Y HAC HE BOBHUKAET HUKAKOTO UMEHH,
KOTOPOe IIPEeJICTABIIO ObI COD0I0 BeCh 9TOT MACCHUB IEJMKOM, KaK €IUHBIA O0bEKT;
UMsI MACCHBA B JeHCTBUTEIHLHOCTHU IIPEICTABIIET COOONH KOHCTAHTY aIpeCcHOTO THUIIA,
YKa3bIBAIOIILYIO HA MEPBbBI 9JIEMEHT MAaCcCHBa, a BOBCE HE MAaCCHB Kak TakoBoil. Ha
maccuBaMu (kak TakoBbiME) B CH HeT HUKaKHX omepanuii — coGCTBEHHO TOBODS,
MOTOMY, UTO TaKWe omeparun ObLI0 Obl He HAI YeM TPOBOAUTh. [IMKaHTHOCTE CHTYa-
UK elle U B TOM, 94T0 B CH MPUCYTCTBYIOT HE TOJBKO CPEJICTBA ONHUCAHUS MAaCCHBA,
HO JlazKe THII «yKa3aTeJb Ha MAacCHB»Z, 0J[HAKO CAMHUX MaCCHBOB KakK He OBLIO, Tak
u Her. Bosee Toro, onepamust unaekcupoBanust B Cu npejcrapisier coboit He 6osee
geM aprdMeTHIecKyo Omepanio Hal aIpecoM U YUCIOM, U I €€ CYIeCTBOBAHHS
CaM¥W MACCHBBI OKA3BIBAIOTCS He 00s3aTeIbHbI.

3/1ech MOYKHO BO3pa3UTh, 9TO ucnob3dyeMad B Cu i paboThl ¢ MAaCCHBAMU a/l-
pecHast apudMeTrKa, BoobIIe roBopsi, MOIIHee, YeM MacCUBBI TOro ke [lackasis; Tak,
B CH MOXKHO CO3/1aBaTh MACCUBBI JIMHAMUICCKH U3MEHSIEMOTO pa3Mepa, K TOMY 2Ke C
000 YaCThIO JTI0HOr0 MACCHBA MOKHO PAbOTATh KAK ¢ MACCHBOM (HANIDHMED, eCJIH
ecTh MaccuB u3 20 3JeMEHTOB, TO MOYKHO PAaCcCMATPHUBATH €r0 3JIEMEHTHI ¢ 3-T0 M0
12-it kax maccuB u3 10 3JeMeHTOB, IpHYEM g 3TOrO JOCTATOYHO OAHOI omepanun
cioxkenus1). Bee 910 Tak, HO s BeJib U He yTBepxK a0, uro Cu xyxe Ilackans B Ka-
JecTBe MpodeCcCHOHATLHOTO HHCTPYMEHTA, s U caM dacTo numty Ha CuH, Torma Kakx
Ha [lackaJre mocenHuit pa3 Bcepbe3 YTO-TO Jeajl JieT IATHAANAThL Ha3ad. Pedb B
HACTOAIIEM 3CCE HAET He O TOM, KaKOil U3 SI3BIKOB JIyJIlle HCIOJIb30BATh JIjIs1 HAIHCA-
HUd IPOIPaMM, U JlazkKe He O TOM, HaJI0 WK He Haj o u3ydaTh Cu B paMKaX OCHOBHBIX
KypPCOB (51 ¢cpasy OTMETHII, YTO JIJIs MeHsI HeOOXOJIUMOCTh 9TOTO OYEBUIHA), & O TOM,
npurojen i CH I HAYAILHOTO OOYUIeHHS.

MaccuB He MPOCTO Kak 00J1aCTh HaMsTH, B KOTOPOi pacrosaralorcs mnoapss N
epeMEeHHBIX OTHOIO THIIA, HO KaK OTAEJbHBII OJHOIEHHBIH mun nepemernoti — 3To
KOHIIEIIINSI, HECOMHEHHO JTOCTOMHAast TOTO, 9TOOBI JIOHECTH ee JIO0 CTYAeHTOB. ITOOH!
pa3BesaTh COMHEHHUs B 9TOM, s XOTeJ Obl IOIYePKHYTh, YTO OTCYTCTBHE MAaCCHBa KaK
HOJTHOIIEHHOT'O THIIA IepeMeHHoM HapymiaeT B CH KOHIENTYaJbHYIO IIeJIOCTHOCTD CH-
CTEMbBI THIIOB, BEJ[b YKA3AMEAL HG MACCUE (MIMEHHO HAa MACCHB, & HE HA €ro 3JEMeHT)
B “3BIKE B KadeCTBe OTIAEAbHOI cyIHOCTH npucyrcTByer. CKazky 00Jbine, 00bsc-
HUTH, YTO 33 CTPAHHAs IMTYKa «yKa3aTeJb HA MACCHB», MPOIIE YeJI0BEKY, 3HAKOMO-
My c¢ [lackanem, Hexkean TeM, KTo Hadasa cpasy ¢ Cu, MOTOMY 4TO y HEX 0DODPOT «p
YKa3bIBaeT HA MACCHB» IPOYHO ACCOIMUUPYETCS € YKAa3aHUEeM UMEHHO YTO Ha MePBBIit
9JEMEHT MACCHBA; JIEJIO OCJIOXKHSIETCS eIle W TeM, 9TO aJAPec-TO B 000MX CJIydasiX
HCIOJIb3YEeTCsI OJWH M TOT YK€, WHA4Ye TOBOPs, YHCJAEHHOE 3HAYEHHe yKa3aTesas Ha
MaccuB (HapUMeD, Ha CTPOKY JIBYMEPHO MATPHIIHI) TAKOE JKe, KaK U yKa3aTeJsl Ha
ee ke nepBbIil 3;ieMenT. Takum obpaszom, orcyTcrBre B CH MacCUBOB KaK IIOJTHOIEH-
HOTO THUIIA IePEMEeHHBIX OCJI0XKHsAeT 00bsICHEeHnE JTazke caMoro si3biKa CH, He TOBOPS
0 JIPYTUX SI3BIKAX; V TeX YUaIuXcs, I KOTO cTpaHHble MaccuBbl CH CTAIN TIePBbI-

2Bpra)KeHI/IH TaKOI'O THUIIa BOSHUKAIOT TIPHU OIMMCAHUN MHOTIOMEPHBIX MaCCHBOB.
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MU MaCCHBAMH B »KU3HH, [TO32Ke 9aCTO HADJIIOMAIOTCS TPYAHOCTH ¢ TOHUMAHUEM, 9TO
npeacTaBsieT coboil 00beKT-BEKTOP, KOTOPBI MOKHO BBecTH B Cu-++.

MHe Kak-TO pa3 J0BeJ0Ch 00IATHCST ¢ MPOhECCHOHATBLHBIM IIPOIPAMMUCTOM (TO
eCTh 9€/I0BEKOM, pabOTAIOIIUM O 3TOH CHenuaIbHOCTH U HOJTYYAIOIINM 33, 3TO JI€Hb-
I'il), KOTOPBIl BCEpbe3 YTBEPZKJIAJ, UTO MOHITHS «MACCHB» U «aJIPeC MACCUBA» TOXK-
JiecTBeHHBI. Ero He Moriu yoe uTh B 0OpaTHOM HUKAKHE JIOBOJBI, BK/IIOYAs U TPH-
BHAJILHOE COOOPazKeHHEe O TOM, UTO aJpec MacCuBa 3aHuMaeT 4 OaiTa, TOrIa KaK caM
MaccuB — B 001IeM cjydae ropas o 6osbiie. [lonsgtue «ykasaresib Ha MacCUB» OH,
KaK 7 CJIeJOBAIO OKHUIATh, HE MOHWMAJI, a Ha BOMPOC, KAKOIl YKe THUIl, IO er0 MHe-
HUIO, 6y,ZLeT nMeTh UM, OIMMCaHHOE KaK ,ZLByMeprHZ MacCCuB, OH OTBETHUTH HE CMOT,
HO B CBOEll YBePEHHOCTH TaK U He IOKOoJebasIcH.

[Ipomo/mKkas TeMy THIIH3AIHH, OTMeYY, YTO OTCYTCTBHE CTPOTOH TUIHU3AIUU B
Cu ToXKe He CJUIIKOM CIIOCOOCTBYET MOHUMAHHIO OOIIE3HAYMMBIX HPOIPAMMUCTCKIX
kounenmuii. Bee-raku cumBosa u ero ASCII-kox — amo He 00Ho U mo dice, XOTsa Obl
MOTOMY, YTO ONEPAIUs CJAOKEHUs JIBYX OAHOOANTOBBIX WHCE/ BIOJHE OCMBICJCHHA,
TOIJIa KaK OIepalus CJOXKeHHUs IBYX OYKB (ecsiin, KOHEYHO, 9T0 He KOHKATEHAIHsI B
CTPOKOBOM cMbicsie, HO B Cu Takoro Her) — GeccMmbicyieHHa. [la U mepedncaIuMblii
THUII K3HAYaJIbHO BCE-TaKH HE TO 2K€ CaMoOe€, 4T0 Ha60p HEJIOYUCJ/ICHHbIX KOHCTAHT, HY
a OTCYTCTBHE OTJIEJBHOrO Oy/JIEBCKOTO THIIA OKA3aJI0Ch, KAK MBI 3HAEM, HACTOJIBKO
HeynobHo, uro B Cu+-+ Tum bool BBen, XoTs U He cpasy. [lo nmpasae rosops, Ilac-
KaJIb TOXKe He YMEeeT 3alpelaTh CKJIa/IbIBATh KUJIOTPAMMBI ¢ KHJIOMETPaMH, HO HMe-
IOIIHecS B HEM 3a9aTKH CTPOroi THITM3AIMH IOANOTABINBAIOT CAYIIATEId K BCTpede
C IefiCTBUTE/ILHO CTPOTMMH THIIAMEI B Ale U, HAIpUMep, TOMeHAMI B 6a3aX JTaHHBIX.

Haxkoner, B Cu HET MOJTHOIEHHON MOIYJIbHOCTH, & TO, 9TO €CTh BMECTO Hee, Tpedy-
€T HMCIIOJIb30BaHU{A HETPpUBUAJIBHOU TEXHUKU, OCHOBaAaHHON Ha AUPEKTHBaX yCJOBHOU
KOMIIAATAR®. 37eCh MOXKHO BO3PA3HUTh, UTO B «CTAHAAPTHOM llacKasie» MoLyabHO-
CTH TOXK€ HET, HO BeJIb B peasibHOM »KU3HU NMPaKTHIECKU Bce peanusanuu [lackass
HOJIJIEPZKUBAIOT BIIOJIHE TOJTHOIEHHBIE MOAYIU. OTCYTCTBHE 3HAKOMCTBA, C PABUIb-
HOM cmCTEeMOW MOAYJBHOTO HPOrPaAaMMHUPOBAHUA 3aCTaBJAdAECT CTYJAEHTOB IOBEPHTD,
YTO TEXHUKA pa3ﬂeﬂbHOI71 KOMITHJIATTNY NCXOAHUKOB Ha A3BIKE CI/I, BKJIIOYAIOIIAd 3a-
roJIOBOUHBIE (DAMJIBI T OYKBAJIBHO COCMOAWGA U3 XAKOB — 9TO U €CTh MOIYIbHOCTbD,
HO BeJb Ha CaMOM JieJie 9TO He Tak.

7 3aKJ/o4YeHune

Urak, 3amensTs Ilackanb na Cu B mepBoM ceMecTpe, ¢ MOei TOUKH 3pEeHHs, HeJ10-
MyCTHMO; TIO3BOJIIO ceOe B 3aK/II0UEHHEe BHICKA3aTh Psi COODparkKeHN OTHOCUTEIHHO
TOro, KaKHe N3MeHeHHUsI B IPpOrPaMMHUCTCKUX IpeaMeTax Ha MePBOM Kypce He TOIbKO
AO0ITYCTUMBI, HO 1 2KeJlaTeJIbHBI.

BO—HepBBIX, cjeayeT, KaKk MHE€ KazKeTCd, OTKa3aTbCd OT AaBHO H IIPOYHO MeEpPT-
Boit mrarcdpopmbr MSDOS u Typbo-llackass, KoTopbiil yxke GoJible jiecsaTKa JieT
He MOJAepKUBaeTCs Mpou3BoguTesieM. OTMedy, 4TO MePexo Ha 00J1ee COBpeMEeHHbIE
CPeICTBA MOYKET U3PSIIHO YIPOCTUTH M3JI0KEeHNEe MILIIOCTPATHBHOIO MaTepHaa, H B
0CODEHHOCTH ITO Kacaercs Kypca «Apxurekrypa 9BM m ga3bik accemOiepas. [epe-

31ImeroTcsa B BUY 3aMINTHBIE MAKPOCK! 3aTOJOBOYHBIX (haiiiIoB.
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X0/l OT MepTBOil cucTteMbl KoMan 16-6utHoro 8086 K 32-OMTHBIM IPOTPAMMAaM st
1386 B «ILIOCKOI» MOJEIN MMAMATH MO3BOJISIET COKOHOMUTH MAcCy yIeOHOr0 BpeMEHH,
KOTOpOE ceifiyac TparuTcd Ha 00biacHEHUEe HeJlenblX cTpanHocreil crapoit 16-0urHoii
cucrembl koMau . Creyer, B TO YK€ BpeMsl, TOHUMAaTh, YTO MHACATH HA SI3bIKE aCCeM-
ostepa o Windows — 4upe3MepHO CJI0KHO U HOTpedyeT IiybOKOro NpOHUKHOBEHHS
B WinAPI, gro, moxkamyii, eme XyxKe, 9eM U3ydeHne 6€CCMBICEHHBIX CTPAHHOCTEH
8086; ¢ Apyroit cTOPOHBI, MPOrPAMMHPOBAHIE HA SI3BIKE acceMOJepa Mol olnepalu-
onmble cucreMsl cemeiicrsa Unix (Linux u FreeBSD) um maseiimux caoxknocreii ne
npeJCTaBIseT.

Boobie, HaumHaTh 00yUeHWe TPOrPAMMHUPOBAHNIO C PUCOBAHMS OKOIIEK, ecTe-
CTBEHHO, HEJIOIMYCTUMO, TaK 4TO Ipu padbore 1moj Windows Mbl BBIHYKIEHbBI 3aCTaB-
JIATH CTYIEHTOB ITHCATH KOHCOJIbHBIE IIPUIOXKEHNs, KOTOPbIEe B 3TOM CUCTEMe BBITVIs-
JIAT HEIOJIHOTIEHHBIME, €CJIH YTO/IHO, HeHacTosmuMu. KoHeaHo, Mbl 1 He cTaBUM I1e-
pes coboit me/in MpsiMO Ha TIEPBOM KyPCe CIAeIaTh U3 CTYAEHTOB MPO(PECCHOHAIBHBIX
OPOTPAMHUCTOB, TaK YTO, KAYKETCsl, «HETO/THOIEHHOCThY KOHCOJIBHBIX MPUIOKEHUIH
nox Windows, a paBHo u «MepTBocTb» MSDOS He J0/KHBI OBITH NMPENITCTBAEM
yaedbHOMY mporieccy. K coxkasieHuio, yrBep:Kjas Tak, Mbl He YUUTBIBAEM, 4TO CTY-
JICHTBl — ZKUBbBIE JIOJM W UX JMYHOE OTHOIICHHE K IpeaMery (Ha SMOIHOHAJILHOM
YyPOBHE) crocoOHO BeCbMa M BECbMa CYIIECTBEHHO MOBIHITH HA yCBOEHHE MATEPHAJA
U ycneBaemocTh. Vlcmonb30Banne ycrapeBIinX Wjin B TOM UJIH WHOM CMBICIE «HEHA-
CTOSAINMX» UHCTPYMEHTOB, HPABUTCS HAM 3TO WJIM HET, PACXOJazKHBAET CTY/IEHTOB H
dbopMupyeT OTHOIIEHHE K TPOIPAMMUCTCKUM IpeaMeTaM KakK K 0ecIoJie3Hoi Tpare
BPEMEHN.

B 370it cBSI31 peCTaBISeTCS MEPCIEKTUBHON Hes MepeBoa IPAKTHKYMa mep-
BOTO KypCa B omepainuonubie cpeabl Unix, KOTOpbIe OCHOBAHBI MMEHHO Ha KYJIbTYDe
KoHCOIbHBIX mpuiaozkenuit. B OC Unix KOHCOJIBHOM gBJIF€TCA MPAKTUIECKHU JTI00AsT
IporpaMma, BKJIIOYas U Te, KOTOpble CHAOXKEHBI I'padUIecKUM IMOJIb30BATEIHCKUAM
nHTepdelicoM (HaTuune OKOMIeK He M30ABJISET MPOrpaMMY OT HAJUYHS CTAHIAPT-
HBIX MOTOKOB BBOzA 1 BbiBOAA). [Togx OC Unix mocTynsbl peann3anuu IpaKTHIeCKT
BCEX JKUBBIX A3BIKOB MPOTPAMMUDOBAHNS, BKJIIOYASI, PA3YMEETCsI, U HECKOJIBKO KOH-
Kypupytonux peamusanuii [Tackanst (mpexe Beero sro Free Pascal uw GNU Pascal,
obe peau3alul UMeT BIIOJHe MPOhECCHOHATBLHOE KAYeCTBO), U O MeHbIIel Mepe
nIBa acceMOJiepa, moaxongamue 11a yaeonsx meaeit — NASM u FASM. He mory me
OTMETUTH, YTO B KAUECTBE YIPABJISIONINX CUCTEM CYIEePKOMIIBIOTEPOB, KAaK [PABUIIO,
TOXKE UCIOJIB3YIOTCH pasindnabie Bepcuu Unix. KoMnbioTepHbIE KIACCH O yIPAB-
sgeaneM Unix paboTaioT CyIIeCTBEHHO HaleyKHee, 1, D0Jee TOTO, B HACTOSIIEe BpeMs
BO3MOXKHOCTD 3arpy3ku Unix NpHCYTCTBYeT BO BCEX KOMIIBIOTEPHBIX KJaccax Ha
dakysbTeTe, B TOM YHCJAe U TaM, Ije Ha MarmuHax uHcerataposana OC Windows
(upu padore ¢ OC Unix JIOKaJIbHbIH KECTKHI JUCK HE UCHOJIB3YeTCsl, OlleDAIHOHHAST
cHCTeMa 3arpyzkaercst o ceru ¢ ceppepa). lcnosp3oBanue moporocrosinedi (pexk-
Jie BCero, B aKciutyaranun) cucreMbl Windows Ha TlepBoM Kypce He OIPaBIAHO erre
U IOTOMY, YTO BO3MOXKHOCTH CaMoOfl cHCTeMBI, BOODIIE TOBOPs, Ha IIEPBOM Kypce He
3aJIeHCTBYIOTCS, BETb OHA UCIOIb3yeTCsl MPOCTO KakK MmycKad s smyasun MSDOS,
a smyagaTopel MSDOS B kpaitnem crydae ects u o Unix.

Kpome Toro, ecsin cTaBuTh HEJABI0 YCKOPEHHYIO MOATOTOBKY XOTs ObI HEKOTOPO-
ro KOJIMYECTBA CTYIAEHTOB JJIsi PADOTHI C CYHEePKOMIIBIOTEPAMHE, CJIEIYeT, BHIHMO,
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Y4€eCTh, 4TO JAJIEKO He BCe CTYICHTHI BOOOIE CHOCOOHBI 3Ty JIUCIHUILIAHY OCBOHUTD.
B st1oit cBA3U, BO3MOXKHO, OBLIO OB OCMBICIEHHO HAapsIAy ¢ TECTHPOBAHUEM IIO aH-
NIMCKOMY SI3BIKY 1Iepe]] paciipejiejleHrueM 110 I'PyIaM IIPOBOJUTH TAKZKe TeCTUPO-
BaHUEe MO MPOrPAMMHUPOBAHUIO; HA OCHOBE TAKOI'O TECTUPOBAHUS MOYKHO OBLIO Obl
copMHPOBATH OJHY-/IBE I'PYIIIBI, B KOTOPBIX BCE CTYIAEHTHI YzKe yMeJH Obl Ipo-
IPAMMHUPOBATH, YTO MO3BOJIUIO OBl PACHIMPUTH UX MOJATOTOBKY Ha IEPBOM Kypce —
HAITpUMeEp, TPOUYNTATH UM OCHOBHBIE KYPCHI B COKPAIIIeHHOM BapHaHTe, MPEJII0XKUTH
CJaTh 110 TUM KypCam JIOCPOYHBIH 3K3aMeH, a 3aTeM CleluajbHO JJIsl 3THUX CTY-
JICHTOB MPOYUTATH OJIUH WM JBa CHEIKYPCa, MOCBAIMEHHBIX MPOGECCHOHATLHOMY
MPOTPAMMHUPOBAHUIO.

8 buaaromapaocTu

ABTOp CcumTaeT CBOUM TPHATHBIM JOJATOM BBIPA3UTH IIPU3HATEIBHOCTH
A.YepuoBy um A.CaJbHHKOBY 3a KOHCTPYKTHBHBIE JHCKYCCHH, & TaKxKe
E. A. BopaageHkoBoil 3a NIpOsSBIEHHYIO HHHIHATHBY. Eciam Obl He OHH, 9TO 3C-
ce BpsII JTU KOTIa-HUOYIb OBLIO OBl HAIUCAHO.
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