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IIVBJINMYHAL JINITEH3M A

VYuebuoe nmocobue Annpesi Bukroposuda CrossipoBa «IIporpamMmmupoBaHue: BBefieHue B IPpodec-
cuto. I: A3bl nporpamMmMupoBanusi», onyoaukosannoe B usnarenabcrse MAKC IIpecc B 2016 rosmy,
HazbiBaeMoe fajiee «lIpousBenennem», 3alUIEHO MEHCTBYIOMMM DOCCHACKUM M MEXK Ly HAPOI-
HBIM aBTOPCKO-IIPABOBBIM 3aKOHOAATEJLCTBOM. Bee nmpasa Ha [Ipoussenenue, nperycMoTpeHHbIE
3aKOHOM, KAaK UMYIIECTBEHHbIE, TAK U HEUMYIECTBEHHBIE, IPUHAJIEYKAT €TI0 aBTODY.

Hacrostimast JIunensusi ycranapimBaeT criocoObl UCIOJIB30BaHMS SJIEKTPOHHON Bepcun [Ipousse-
JleHUsl, TPABO HA KOTOPBIE MPEJIOCTABICHO aBTOPOM U MPABOOOIAIATEIEM HEOTPDAHUIECHHOMY KPYTY
JIMI, TIPYU YCJIOBUM OE30TOBOPOYHOrO MPUHATUS STUMHU JIMIAMU BCEX yCJIOBU maHHOM JlnieHsuu.
Jlio6oe ucnonbzoBanne IIpoussenenusi, He COOTBETCTBYIOLIEE YCIOBUAM JaHHOM JIuneHnum, a paBHO
¥ UCnoJib30BaHue lIpousBesenust uiamMu, He COIJIACHBIMU C YCJIOBUSIMH JIUIIEH3UN, BO3MOYXKHO
TOJIBKO IIPY HAJUYUHU MICHMEHHOTO Pa3pEIleHNs] aBTOPa U PaBoobsIaIaTessl, a IPU OTCYTCTBUN
TAKOrO PA3PEIICHUs ABJISIETCH IIPOTUBO3AKOHHBIM M MPECJIEYETC B PAMKAX IPaXKIAHCKOTO, aJIMU-
HHUCTPATUBHOIO U yTOJIOBHOI'O IIPaBa.

ABTOp M npaBoobJIaIaATEN b HACTOAIIUM Pa3pellaeT CJeAYIONUEe BUIbl UCIIOJIb30BAHNUS JAH-
HOro hailyia, sIBJISIIOIIErOCs JIEKTPOHHBIM IpejcraBienneM [Ipoussenenusi, 6e3 yBegOMIIEHUST
npaBoobiafiaTesisa u 6e3 BHIIATH ABTOPCKOIO BO3HAIDAXK ICHUS:

1. Bocnpoussenenne [Tpousseenus (II0JHOCTBIO HIIM YACTHYHO) Ha GyMare IyTéM PacledaTKu
C IIOMOIIBIO IIPUHTEPA B OJHOM SK3EMILISIPE JJIsl YIOBJIETBOPEHUS JIMYHBIX OBITOBBIX WJIU
y4ebOHBIX mOoTpebHOCTEl, 6e3 IpaBa mepeJadyr BOCIHPOU3BEIEHHOIO 9K3EMIISIPaA JPYTUM
JIULAM;

2. KonupoBaHue u pacupocTpaHeHue ITaHHOTO dailjia B JIEKTPOHHOM BHJIE, B TOM YHUCJIE
IMyTéM 3anucu Ha (PU3NYECKUe HOCUTEJM U MYTEM Iepesladu M0 KOMITbIOTEPHBIM CETSIM,
¢ cobuofieHneM craenyiomux yciaosuii: (1) Bce BocmpousBeAEHHbIE U IIepeJaBaeMble
JIFOOBIM JINIIAM 9K3eMILIAPHbI (hailjia sIBJISIIOTCA TOYHBIMU KOMUSIMU OPUTHMHAJIb-
Horo daityna B dopmare PDF, npu KonupoBaHuu He NPOU3BOAUTCH HUKAKUX U3bATHM,
COKPAIIIEHU, JTOMOJTHEHUN, NCKAYKEHUN U JIFOOBIX JAPYTUX U3MEHEHUi, BKJII0Yasi U3MEHEHUe
dopmara npezacrasienus daiina; (2) pacnpocTpaHeHue u nepejada Komnuii Apyrum
JIMIaM OPOU3BOAMTCSI UCKJIIOYUTEJIBHO OecnaamHo, TO eCTh IIpU Iepenade He
B3MMaeTCs HUKAKOe BO3HarparkJeHue HU B Kakoil ¢popme, B ToM unciie B popMme
IPOCMOTPA PEKJIAMbI, B (hOPMe IIATHI 32 HOCUTEJb HJIM 3a CaM aKT KOIIMPOBAHUS U IIE€Pea-
qu, JaykKe eCJIM TaKasl IJIaTa OKa3bIBAETCS 3HAYUTEIbHO MEHbINEe (PaKTHIECKON CTOMMOCTHU
nIM ce0EeCTOMMOCTY HOCHUTEJISI, aKTa KOIMPOBAHUS U T. II.

JIrobble apyrue cnocobbl pacHpOCTpaHEHUsl JTaHHOTO daiyia IPpU OTCYTCTBHU IMHUCHMEHHOI'O
pa3periennsi aBTOpa 3alpeeHbl. B 9aCcTHOCTH, 3aIlPEAeTCsl: BHECEHNE KAKUX-JIN00 U3MEHEHUH
B JaHHBIH (ailyl, co3JaHue i PaCIPOCTPAHEHIE UCKAYKEHHBIX 9K3EMIUISPOB, B TOM YHCJIe SK3EMILIA-
POB, COJlepKaluX KaKy-Iub0o 4acTh IPOU3BEJEHNS; pacpocTpanenne ganHoro daiia B Ceru
I/IHTepHeT qepes3 Be6—CaI‘/JITI:,I7 OKa3bIBaloONIIVe IJIATHbIC YCJIYyI'd, Yepe3 CauThI KOMMEPYECKNX KOMIIa-
HUP ¥ MHAMBUIYAJIbHBIX IPEANPUHAMATENEH, a TaKXKe Yepe3 caliThbl, CoAepKalliue peKJIaMy
JI000ro poja; npojiaka u oOMeH PU3NIECKUX HOCUTEJIEHN, COepKAIUX JaHHBIA daiiy, raxke
€CJIM BO3HArPaKJIEHNE 3HAUUTELHO MEHbIIE Ce0eCTOMMOCTU HOCUTEJIST; BKIIIOUEHUE TAHHOTO (aiiia
B COCTaB KaKUX-JIUO0 MH(MOPMAIMOHHBIX M WHBIX IIPOJYKTOB; PACIPOCTPAaHEHNE JAaHHOro (aiiia B
cocTaBe KaKoi-inbo IJIATHOM yCIyrH WM B JOIOJHEHHe K Takoi yciyre. C apyroii cTOpoHBI, pa3-
pemiaercs napenue (GecriaTHas mepejada) HOCUTEJEH, ColepKamux Janubiil daiir, 6ecriaTaast
3anuch JaHHOro Qaiija Ha HOCUTENH, IPHHAJIEXKAIUe JPYTUM [T0JIH30BATENIsAM, PACIPOCTPAHEHNE
naunnoro (aitna yepes Gecriarubie daitsioobmennbie cetu u T. . CcblIKM Ha dK3eMILAp daiiiia,
PACIOJIOXKEHHBIH Ha OpUIMAIBLHOM caiiTe aBTOpa, Pa3pelleHbl 6€3 OrpaHnIeHni.

A. B. CrossipoB 3anpeuiaem PoccuiickoMy aBTOPCKOMY OOIIeCTBY U JIOOBIM Apy-
T'MM OPraHu3anUsM NPOU3BOAUTH JIO60ro pojia JINLEH3NPOBaHMe JI00ObIX €ro IpousBe-
[OEHUI 1 OCYIUECTBJIATH B MHTEPECAX aBTOPA KAaKyIO ObI TO HY OBLIIO MHYIO CBSI3AHHYIO
C aBTOPCKMMM IIPaBaMU AEeATEJbHOCTh 06€3 ero nmucbMeHHOTrO Pa3pelleHnsl.
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IIpeauncaoBue nepBoe, dutocodckoe

Kuura, koropyio Bbl YnTaere, [IpeJICTABISET COOON IPAKTUIECKH YHU-
KaJIbHOE sIBJIEHUE — HO PEYb B JIAHHOM CJIydae UJIET He O €€ COJ/IePKAHNH,
9TOMY acCIeKTy IIyCKail OIeHKY JajyT apyrue. Peds uiaér o ToM, KaKuM
00pa30M KHHTA ITOsIBUJIACH HA CBET.

Wnes manucaTh KHUTY, TOJO0HYIO TOH, MOABUIACH Y MEHSI JJOCTATOYTHO
JIABHO, 110 MeHbIIeil Mepe JieT 1Tk Ha3a . ONbIT HAIIMCAHUSI KHUT' Y MEHSI
K TOMY BPEMEHH y2Ke ObLII, U JOCTATOYHO OOJIBINOI, HO HU OJHA U3 PaHee
HAINCAHHBIX MHOUM KHIKEK HE ITPEBOCXOMJIA 110 00BEMY JIBECTH CTPAHWII,
Jlo ceit IOpBI s Beerjia OOXOAMJICS CBOMMY CHJIAMMU; 33/[yMaB KHUTY, s IIPOCTO
cajiics u rcan eé. HekoTopble n3 Moux yueOHBIX 1TOCOOMI ObLIN M3/TaHbI B
y4IeOHBIX 3aBe/IEHUSX, e g paboTal Win padoTal, Apyrue s OJArOIoJIy THO
U3aBAJI 32 CBOIl CUET, OKyIIasi TAKOE U3JIaHUe MTPOJIaKeil 9acTh TUpaXKa: Ipu
THPaXKe B COTHIO-JPYIYIO SK3eMILJISPOB 3TO, B IIPUHITUIIE, HE TaK CJIOXKHO,
xoTs u 710Jr0. HecKoIbKO pa3 st mpenpuHIMAIT TONBITKA B3aNMOIAEHCTBHSA C
U31ATEIbCTBAME; €CJIH OBl S COTJIACHUIICS HA UX YCJIOBHSI, TO MHE He IPUIILIOCH
OBl U3/1aBATh 3a CBOIl CYET HEKOTOPBIE U3 MOMX KHUYKEK, HO ITUX KHUIKEK
He ObLIO OB HA MOEM CcaiiTe B OTKPBLITOM JIOCTYIIE: U3JATE]N BCErIa U Be3e
TPeOYIOT MOJIHOH Iepesadn UM UMYIIECTBEeHHBIX [IpaB HA KHUTY, UTO II0JI-
HOCTBIO UCKJIIOYAET JierajbHOe OeCIIaTHOe PACIIPOCTPAHEHHE SJIEKTPOHHOMN
Bepcuu. Criacu6o, rocrojia, He HAJIO: s ANy CBOM KHUTH, YTOOBI UX YHTAJIH,
a He 4TOOBI BbI HA HUX 3aIuOaJd JeHbIH, 00Iupas MOUX UnuTaTeseH.

Bcé 6b110 XOpOIIIO, ITOKa MOU 33/ lyMKH He OTJIHYAJINCh MACIITAOHOCTHIO;
MHEe BCerjla yIaBaJIOCh BBIKPOUTDH APy OoJiee-MeHee CBOOOIHBIX HEIEJID,
9100l HAIIUCATH TEKCT, U JECATb-IIATHAAIATD ThICAY PyOJieii (IKBUBAIEHT
MOel 3apIulaThl PUMEPHO 33 MOJIMECSIA), YTOOBl M3/IaTh HAINCAHHYIO
KHIKKY. HO B 9TOT pa3 peasibHOCTbh HECKOJIBKO OTyInYaJiach. Bo-1epBhIX,
00bEM 33/ [yMaHHON KHUTI'M M3HAYAIHHO IIPEIIIOJIArasIcs JTOCTATOIHO O0JIb-
MM U3/IaHIe TAKOI'O YBECHUCTOrO TOMA JayKe CaMbIM HEOOJIBIIUM THUPAYKOM,
VBBI, IPEBOCXOIUT MOH JINYHbIEe (PUHAHCOBbIE BO3MOXKHOCTH. BO-BTODHIX,
€ caMoro HadaJja ObLIO SICHO, 9TO JJjIs HAIIMCAHUS KHUTU MHE IIPEICTOUT
Cepbe3HbIil Tpy10BOit MapadoH. HacTu 3TOI KHUT'H, TOCBSIIEHHBIE TIPOTPAM-
MUPOBAHUIO HA A3BIKE acceMbiepa, TEOPUH OIEPAIINOHHBIX CUCTEM U SI3BIKY
Cu+-+, yKe CyIecTBOBaJIN B BUJIE OTIEJbHBIX KHUT; HAIIUCATH BBOIHYIO
YaCTh, & TaK¥Ke YaCTHU, MOCBAIIEHHBIE si3bikaM [lackass u Cu, mpecTosiio ¢
HyJs. Vcnosb3ys NMeIONuiics OIbIT, IIPEJICTOSIINE TPYI03aTPATHL 51 OIEHIIT
B 500 1acoB, U, KAK BBISICHUJIOCH, IOYTH HE OIIHAOCS.

ITsarbcor wacoB pabodero BpeMeHn — 3TO HUKAK He Iapa HeJesIb U JaxKe
He Tapa MeCsIIeB; ¢ yIETOM HAJIMYINS OCHOBHON pabOThI HA HAIMCAHUE KHUTH
JIOJIZKHO OBLJIO YHATH IO MEHBIIEl Mepe IIOJIrojia, IPUIEM IPU YCJIOBUH,
9TO HA 9TO BPEMsi S OTKAXKYCh OT (PpUIAHCEPCKUX MOAPAOOTOK U YACTHBIX
YPOKOB. B jiomosiHeHnE K 9TOMY CyMMa, KOTOPYIO IIPEJICTOSIIO OTJATDH 3a
nU3/1aHne KHUIH, 10 CAMBIM OINTUMHUCTAYHBIM IIOACIETAM COOTBETCTBOBAJIA
Moell 3apIiaTe 3a moJrofa. Beé 9To BMecTe mMpeBpalaio MpoeKT B TPOYKEKT.
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MozkHO 6bLIO OBl OOPATUTHCS K U3ATENSM; CKOPee BCEero, MHE yIaJjoCh
OBbI HANITH KOTO-HUOY/Tb, KTO COTJIACUJICS OBbI 3aK/II0OUYNTEH CO MHOI TaK Ha3bIBa-
€MBIil JIOTOBOP aBTOPCKOIO 3aKa3a M JaKe 3AILIATU/I Obl MHE KAKOW-HUOY/Ib
cuMBoImUIeckuii ronopap. Ho zesro Ty He B ronopape. Pacipocrpanenne
KHHUT'H B 3JIEKTPOHHOM BHJIE, KaK $ JI€JIAl0 3TO CO BCEMHU CBOMMM KHHUTaMH,
OKAa3aJI0Ch OBbI TOTJIA TOJHOCTHIO UCKJIIOYEHO; IPOYATATH KHUTY MOXKHO OBLIO
6bI JIOO TOJILKO Ha Oymare, JubO, 9TO eIié XyKe, KYIIUB 3JeKTPOHHY O
Bepcuio. Takoii BApraHT MPOTUBOPEIUT MOMM YOEXKIEHUSIM; B YaCTHOCTH, s
rIyOOKO yOerk/1€H, UTO IUIATUATH 38 SJIEKTPOHHDBIE KHUTH MOXKHO Pa3Be 4TO
9JIEKTPOHHBIMU K€ CKAHAMU JICHET.

[Ipex e YeM OKOHIATETHHO OTKA3ATHCS OT CBOEH U1, s PEIINJI, ITPUTOM
6e3 0coboit HaIEeK I, TOMPOOOBATH MTOCIETHIOI BO3MOYKHOCTH, KOTOPYIO
BUJEJI: MOJIHBIA B IOC/IeqHEee BpeMs kpaydPardure; TMOIMPOCTY TOBOPS, s
PEIIUJI IOIPOCUTH JIeHer Ha IPOEKT y ITyOJIHKH.

[TocmoTpeB Ha caiiTbl, OpUEHTUPOBAHHBIE HA KPAYy/I(DAHINHT, S BHIHY K-
JieH OBLT OTKA3aThCs OT MX UCIIOJIb30BaHMs. TaKIMU caiiTaMu BOOOIIE HEJb3sI
[10JIb30BATHCSI: PAbOTa ¢ HUME TpebyeT PerucTpaliuu, Ipu KOTOpoil HeoO-
XOJIUMO MPUHATH «YCJIOBUS UCIIOJIB30BAHUAS, & 9TU YCJIOBUs, B YACTHOCTH,
pa3pemranT TAMOIIHIM X035€BaM PAaCChLIATh 3aPErUCTPUPOBAHHBIM TI0JIb-
30BaTeJIsIM PEKJIaMy U BOOOIIE BCE, UTO UM TaM B3JyMAETCS — U TAKOBBI
YCJIOBHSI UCIIOJIB30BaHUs Ha BCEX KPayAdaHIUHIOBBIX CAliTax, KOTOPBIE 5
Buzes. K Tomy ke OHE IPY?KHO OTKA3bIBAIOTCS PAbOTATH IIPU OTKJIIOYCHHOM
B Opaysepe JavaScript. { mompocry He MOry HUKOTO IIPOCUTH IIOCEIATH
110/100HBIE CAATHI, 3TO UCKIIIOYEHO.

Kpowme Toro, s He mpuemsiio MOIHBIE B IOCJIEIHIE TOJIbI TAK HA3bIBA-
eMble «COIMATbHBIE CeTH», KOTOPbIe, BOOOIIE rOBOPs, COBCEM M He CETH';
JIOBEPINAeT KAPTUHY TO 0OCTOSATEIBCTBO, YTO s KpaiiHe IeNeTUIeH B BbIOOpe
CPEJICTB PEKJIAMBI U IIHaPa U KATETOPUIECKU HE TOTOB TEPIIETh HUIETO JaKe
OTHAJIEHHO HAIIOMUHAOIIETO CIIaM — B KOHIIE KOHIIOB, MOsI JINCCEPTAIUS 110
bumocodun HazbiBasiach «Mudopmarmontas ¢Boboga 1 HHGOPMAITTOHHOE
HAaCWJINE», & BBIPOC/IA OHA U3 UCCJIEJOBAHMS YaCTHOIO BOIIPOCA O TOM, IIO
KaKUM KOHKDETHO ITPUYMHAM HEJIb3sl CIUTATH CIAM IIPOsIBJIEHAEM CBOOOJIBI
CJI0Ba.

Mexxy Tem, cobparh Hy2KHO ObLIO cosuanyo cymMmy B 600000 py6-
seit. 1Ipenmonaranock, 9TO MOJOBUHA TOH CyMMBI YHAET Ha YACTUIHYIO
KOMIIEHCAITUIO MOEro pabodyero BpeMeHU, 9TO IMO3BOJIAJIO ObI OCTATHCS HA
ILUIABY, HE TPATHA BPEMsl HA CJIydaiiHble nmonpaboTKH; BTOPAs IIOJOBUHA CyM-
MBI JOJKHA ObLIA YITH Ha M3maHue OyMaXkKHOUW KHUTU. BBIKIagbBas Ha
CcBOW callT stolyarov.info aHOHC U MaTepHUaJibl IIPOEKTA, A, €CJIM COBCEM
9eCTHO, IIOYTU HU HA UTO HE HAJESJICS, HO BCE-TAKU IIPOJIYMAJI CUCTEMY
ITOOIIPEHNUIA [T TeX, KTO OKaXKeT MHE MaTePUAJIbHYIO MOIIEPXKKY: 32 I[M0-

1 Tloapo6HOCTH 0 MOEM OTHONIEHHH K TAK HA3BIBAEMBIM «COIHAJIBHBIM CETIM» H3JI0-
2KeHBI B Moeit crarbe «Tearp KoHTeHTHOrO abcypra. ComuaabHble CETH: MCTOPHS OTHOM
TEPMUHOJIOTMYECKO fedopMaluu», KOTOPYIO JIErkKo HailTu B VIHTepHeTe C ITOMOIIBIO
IIOUCKOBBIX MAlIIUH.
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xkeprBoBanue or 300 pybJeil s1 oberas yrioMuHaHUE B CIIMCKE CIIOHCOPOB,
KOTODBIil Oy/ileT moMeIéH B KHHUre, 3a noxkeprBoBanue or 500 pybdieit —
«(UPMEHHBIIT» KOMIIAKT-IUCK C aBTOrpadoM aBTOpa; MpPU MOKEPTBOBAHUN
ot 1500 pybuieit — sK3eMILIsIp OyMaKHON KHUT'H, OISITH YKe, ¢ aBTOrpadoM,
a ot 3000 pyb6Jieit — KHHUT'Y B IO/IaPOYHOM UCIOJTHEHUM, B KOTOPOM OHA
OyzZeT M3roTOBJIEHA B COOTBETCTBUU C KOJUIECTBOM TAKUX ITOKEPTBOBAHMIA.

ITouTn cpasy — BO BCIKOM CiIydae, CYIIECTBEHHO PAHBINE, 9€M OCTYIIH-
JIV TIEPBBIE TTOKEPTBOBAHUST — HECKOJIHLKO YeJIOBEK 3aJ1a U MHE BOIIPOC, UTO
OyZeT C IeHbraMu, ec/Ii HyKHas CyMMa He COOEPETCS; B OTBET S HAIIUCAJ
OTZEJIBHYI0 CTPAHWYKY, TJie T000eImal tomsa 0b, 4mo-mo CIejaaTh B JIIOOOM
cliydae, Jaxke ecJid He TOJIydy BOOOIEe HU OJHOTO MOoyKepTBOBaHUs. KOH-
KPETHO 1 [TO00EINAJI, 9TO eCJI CyMMa COOPAHHBIX OYKEPTBOBAHMI OKA2KETCS
menbIrie 25000 pyOJieit, s1 BCE paBHO HANUIILY YaCTh KHUTHU, TOCBSIIEHHYIO
sa3bIKy Cu, 1 m31aM e€ OT/e/IbHOM KHUTOI, IJIFOC K TOMY B OYepeIHOil pa3
Jlopaboraio Teker cBoeit kauru mo Cu++ u nepensnam eé B 9eTBEPTHINA pas.
IIpu cymme moxxeprBoBaHuUit oT 25 10 55 THICTY  mooberan 1o0padboTarsb
U [Iepen3/1aTh TaKxKe CBOIO cTapyro KHUXKKY 110 NASM, npu cymme ot 55
710 100 Teicsd — mepepaboTaTh U mepen3aaTh «BBejenne B omepanonHbie
cuctembl», ipu cymme ot 100 go 120 Thicad — HAMUCATh YacTh, MOCBATIEH-
uyto [Tackasto, u u3gare €€ oTaesbHOI KHUroil. HakoHerr, mpu rocTuzkeHnn
mopora B 120 Teicad s mooberras, 9To 33/[yMaHHYI0 KHUTY HAIHUIILY II0JI-
HOCTBIO U TIPOJOJIZKY COOp JI€HET, 9TOOBI CIEIAaTh BO3MOXKHBIM €€ M3/TaHue.
Jaroit npuHaTHs perrenud s Ha3HaImI 1 ceHTsaOpsa 2015 roja, Torna Kak
OIHUCHIBaEMble COOBITUS IIPOUCKOIUIN B HAYAJE SHBAPS — AHOHC IIPOEKTA
o1 matuposan 7.01.2015.

ITocse aHoHCa JiBa JHSI OBLIO TUXO; IEPBOE MOKEPTBOBAHUE ITOCTYIIUJIO
Ha CJIEIYIONUi JeHb, HO 9TO MOXKHO OBIJIO HE CYUTATH: IIPOEKT PENInI IO~
JIEPKATh OJMH U3 MOUX CTAPBIX 3HAKOMBIX, N3BECTHBIH 1o HukoM Gremlin.
Kapycenn 3aBeprenach b 10 ssHBapsi, KOrja 3a JIEHb MHE IIPUIILIO CEMb
TO2KEePTBOBAHUI HA 00MTYI0 cyMMy cBBIlie 14 Toicstd. [lob3ysich ciaydaem, s
xoTes1 OBl CAMBIM UCKPEHHHM 00pa3oM mobsaromaputs ' puropus Kpaitno-
Ba, KOTOPBIH, IIPUCIAB BTOPOE 10 CUETY MMOXKEPTBOBAHUE, HE TTOJICHUJICS U
JIoHEC MH(MOPMAIIUIO O TIPOEKTE JI0 MMUPOKOH IIyOJIUKU Yepes MPeCcIOBY Thie
«COIHAJILHBIE CETH .

Ilepsoiit n3 Hameuenubix pydexkeit B 25000 mpoekT mpeomosen yxe 12
stHBaps1, Bropoit py6ex (55 000) — 16 siuBapsi; 4 dbeppasist cymMMa mepeBaJmia
3a 100000, a 10 despansa — 3a marmdeckume 120000, Tak 9TO BCe MO
«3aIlaCHbIe BAPUAHTBI» PA30M YTPATUIN aKTyaIbHOCTD; KHUTY Telephb Hy2KHO
OBLJIO 3aKAHYMBATH XOTh TYIIKOI, XOThb UyYEJIOM.

Komnewno, me Bcé OBIIO CTOML PAIYyKHO; OJIMKe K BECHE TepBast BOJIHA,
[TO2KEPTBOBAHUI OKOHYATEJIBHO HCCAKJIA, TAK YTO MHE JIayKe MPUILIOCH
pepBaTh PaboTy HaJI PYKOIUCHIO, YTOOBI 3apaboTaTh JeHEr Ha CTOPOHE.
Jlerom s1 roraasicst coobmuTh O mpoekTe Ha caiite Linux.Org.Ru, ormesbHoe
cnacubo ero Biazenbity Makcumy BasisitHckoMy 3a pasperiienne Ha 9T0; aHOHC
ITOPO/IMJI BTOPYIO BOJIHY IOXKepTBoBaHmii. IIpoekT MHOro pas «yXo[mi1 B
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MWHYC» ¥ CHOBA BBIHBIPUBAJI, JO IIOCJIEIHErO OBLIO HEITOHSITHO, XBATUT JIA
JieHer Ha m3jlanve n B KakoM Buje. Ceifdac, Korja TOTOBUTCS K IIe9aTh
TEPBBIIl TOM, JeHer Ha 3TO JOCTATOYHO, HO IPU ITOM, BUIUMO, PE3EPBHI
Oy/lyT IOJIHOCTHIO UCYEPIIAHBI, TAK UTO CO BTOPBIM TOMOM IPUIETCS JIMOO
I0/I0’K AT, IIOKa He COOEPETCsS HyKHAs CyMMa, JIHOO M3BICKUBATH KaKIe-TO
emé pecypcol. Ho Bce 3Tu TpyAHOCTH C JIUXBOI MEPEKPHIBAET OIHO BaXKHOE
00CTOSTE/IBCTBO: HUKTO, BKJIFOYAsT MEHsI CAMOTO, HE OXKUJAJI, UTO YIACTCS
cobpaTh B BUJIE MOKEPTBOBaHUi cyMMmy, mpesbiratorntyio 400 000, To ecThb
OoJTBITIE ABYX TpETeil OT 3asBJICHHON IEJIN.

3uech s npuBoxy nosubii (Ha 19 despassa 2016 r.) cnucok JOHATO-
POB, KPOMe TeX, KTO IOXKeJaJl COXPAHUTh WHKOTHUTO; KaKbI YYaCTHUK
BKJIIOYEH B CIHCOK IIOJ] TAKAM HMeHEeM, KOTOPOe yKa3aJs caM:

Gremlin, Grigoriy Kraynov, Illep Apcennii Biagumuposuyd, Tapasos
Bacumii, Cepreii Cerdenkos, Basepusa [Ilakupssuosa, Karepuna
Tlankuna, Unbsa Jlobanos, Ciosana Tesnopanze, MBanosa Oxcana,

Kynukosa FOmus, Cokonos Kupuin Bragunmuposuy, jeckep, Kynésa

Awnna Cepreesna, Epmakoa Mapuna AjiekcanapoBHa,
Ilepesenenmies Makcum Oserosud, Kocrapes san Cepreesud,
Houmop Esrennit, Oner @paniryzos, Crenan Xononkus, [lonos

Aprém Cepreesudu, Anekcanap breikos, Benoboponos 1. B., Kum
Maxkcuwm, artyrian, Urops Dabman, Winomkua Hukura, Kanbeun
Cepreit Anekcangposud, Esrennit 3emrios, [IIpamos ['eopruit,

Biragumup Jlazapes, eupharina, Hukomait Koposes, I'opomeBcknit

Auekceit Banepbesuu, Jlemenkos /1. 1., Forester, say42,

Ans «canja» @., Cepreit, big_fellow, Boaxanos Juurpuit FOpnesut,
Taneuka, Tarbsina 'Vikora’ Anmarosa, Bensies Auapeit, JIomKkuwHb
(Asexcannp n Hapes), Kupnsn Asexcees, kopish32, Ekatepuna
Inazkosa, Ouser «burunduk3s Hdasbinos, Avmurpuit Kpoubepr,
yobibyte, Muxann Arpanosckuii, Anekcanap [lenenés,
G.Nerc=Y.uR, Bacunuit Apremben, Cmupnos Jlenuc, Pavel
Korzhenko, Pycnan Crenanenko, Tepemko I'puropuii FOpbesuu
15e65d3d, Lothlorien, vasiliandets, Makcum @umunmos, ['1e6
Ceménos, Ilases, unDEFER, kilolife, Ap6uues, Ps6unun Cepreit
Anaronbesud, Nikolay Ksenev, Kyunn Bamgum, Mapuss Buxpesa,
igneus, Asekcanap Yepuos, Roman Kurynin, Biacos Augpeii,
Hepraués Bopuc Hukonaesuu, Anekceit Anekceesud, ['eopruit
Momkun, Biraguvmup Pyuknii, @emxynos Poman Cepreesuu, [laapun
Henuc, [Mandépos Auron Asekcangaposud, 0s80, 3ybkos VBam,
Apxunenko Koncrantun Biaguvmuposud, Acupsna Astekcanap,
Hmurpuit C. I'ycbkos, Toitrunbnun Baagucnas, Masutacu, D.A.X.,
Karanos Biagucnag, Anacracust Hazaposa, ['ena Visan Esrenbesud,
Jlunapa Anpuiosa, Anekcannp, izin, Hukomait Tlogonun.

4 xoTes GBI BEIPA3UTDH CBOIO IVIYOOYAMIIIYIO IIPU3HATEIHHOCTD BCEM, KTO
[PUHST y4JacTue B (pUHAHCUPOBAHUU MPOeKTa. Kpome Toro, oriesibHOE
orpomHoe criacu6o: ['1edy CeménoBy u Ajtekcero BuccapnoHOBY, KOTOpbIE He
[TOJIEHWINCH TIPOYUTATH PYKOIUCH M OYKBAJIHHO 3aBAJIUTH MEHS 3aMEUAHUsI-
MU, [TO3BOJIUBIIUMHE CIEJIATh TEKCT TOPa3J10 JIydile, YeM OH ObLI; AHpero
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Boponenko 3a 1eHHbIe 3aMeUaHUS OTHOCUTEIBHO «MATEMATUICCKO» dacTh
kuurw; Exarepune CMHUIKON 3a repOUIecKuil KOPPEKTOPCKUi TPy, Tpa-
Hugamuii ¢ moasurom; Esrene JIoMeHHOBOI 3a IPEKPACHBIN PUCYHOK JJIs
ODOJIOXKKU U JIU3aMH 3TOH caMOil 0OJIOKKIN.

Kcraru 06 obsioxkke. CroxkeT puCyHKa, IJle 36MHOIl I1ap CTOUT Ha TPEX
KOCTBIJISIX Ha CIuHEe 0ara, eIyInero o moJio ¢ rpabiisiMu Ha BEJIOCHUIIEIE C
KBaJIDATHBIMU KOJIECAMHE, a8 BOKPYT JieTaeT o(uUresInasi pbidba ¢ KPbLIbsMA
U TIepelloHYaThIMHU JIallaMi, s ITI03aMMCTBOBAJI U3 IIPON3BeeHNsT HEU3BECT-
HOT'O aBTOpa, KOTOPOE JIErKO OTLICKHBaercd B VIHTepHeTe MO HA3BAHUIO
«YIUBUTEJIBHBI MUD TPOrpaMMUpOBaHus». VIcXoHoe Mpon3BeieHe Ipei-
CTaBJISITIO cODOM pucyHOK dutomactepamu mo whiteboard’y, KoTopblit KTO-TO
me moseHusca cororpadupoBars. Bosbimoe cracnbo aBTOPY OPUTHHAILHO-
IO PUCYHKa 3a UJe10, 00ECIeYNBIIYI0 MEHsT U3PSTHON T030if TO3UTUBHOTO
HACTPOEHUsT; HAJEIOCh, UTO HAIll PUMENHK €My MOHPABUTCS : -)

O1BIT 3TOr0 IPOEKTa 3aCTABUJI MEHSI BO MHOI'OM IIEPEOCMBICJIUTH CBOE
OTHOILIEHIE K OKPY2KAIOMIEel NefiCTBUTEILHOCTI U B KAKOM-TO ILIAHE JIarKe
[IOBEPUTH B Y€JIOBEYECTBO. Bpsiy Jin MOXKHO MPUAYMATh APYTrOe CTOJIb XKe
yOeuTe/IbHOE JI0KA3aTe/IbCTBO TOMY, YTO MO JIesITeJIbHOCTh BOCTpeEbOBa-
Ha U s He HAIIPACHO TPady BpeMs Ha cBOM KHuru. Ho riiaBHBIA BLIBOM, U3
ycIiexa Halllero ¢ BaMu, JOPOrue JTOHeTOPhI, IPOEKTa COCTOUT B TOM, UTO
MBI MOXKeM, JIeliCTBUTEJIbHO MOXKeM O00O0HTHUChL 0e3 KommpalTHBIX
HapasuToOB M BOOOIIE MHCTUTYTA TaK HA3LIBAEMOI'O0 «aBTOPCKOrO»
(a Ha mene cyry6o usparenbckoro) npasa. Cozzgarenu ¢BOGOIHOIO
[IPOrPaMMHOI0 obeclieueHrsl B CBOeil 06JIacTH IIOKa3a/Ii 3TO y2Ke JAaBHO; B
00J1aCTU XYI02KECTBEHHON JIUTEPATYPBI 3TO 0OCTOSITEIHLCTBO YKE TOXKE IIPaK-
TUYECKHM OYEBUJIHO, IIOPYKOI TOMY MHOXKECTBO «CAMU3JATOBCKUX» CAiiTOB B
WurepHere u obusne JIIOOUTEIBCKUX IEPEBOJIOB 3aPYOEXKHON «XYTOKKI» |
KHUI'a, KOTOPYIO BBl JE€PXKHUTE B PyKax — 3TO €€ OJNH BEChbMa HAIJIsIIHBIM
I'BO3/Ib B KPBIIIKY I'P00a TPAIMUIMOHHOIO (T. €. KOIMPAHTHOTO) U31aTe bCKO-
MeJIUITHOIO OM3HEeCa, IIOCTPOEHHOIO Ha MH(OPMAIMOHHOM HACHJINU, U OY€Hb
CEpPBE3HBIN MIAr K MTOCTPOEHUIO CBODOHOTO MH(MPOPMAIITMOHHOTO OOIIECTBA,
B KOTOPOM JIIOJIM BOJIBHBI BCTYTATH B KOMMYHUKAIMIO 110 OOOIOTHOMY CO-
IJIACHIO ITEPEJIAIONIEro U IIPUHUMAIOIIEr0, He OIJIsiIbIBAsiCh DU 9TOM HAa
BCEBO3MOKHBIX IIEH30POB U «IIpaBoobiagareseit». C aroii BecbMa ybemu-
TeJILHOMN, XOTA W HEOOJIBINON mobeI0i g XOTes OBl CerogHsI TO3IPABUTDL U
Bac, u cebs.

ITpenuciaoBue BTOpoe, MeToaAnmYECKOE

DTOo mpeuCIoBUE S aJpecyio, Kak HU CTPAHHO, HE TeéM, KOO CIUTAIO0
OCHOBHO# ayauTopueil MOoeil KHUT'U, TO €CTb He TeM, KTO PEILIUJI U3ydaTb
IIPOI'PAMMUPOBAHUE; JJIT HUX Y MEHS IIPUIIACEHO €IE OJIHO IIPEJINCIOBUE,
KOTOPOE s HAa3BaJ «HAILyTCTBEHHBIM». UTO /10 METOIUYIECKOrO IIPEINCIIOBNUS,
TO OHO IIpeJHA3HA4YeHO CKOpee [Jid TeX, KTO IIPOrpaMMUPOBATh yKe YMEeT, a
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Tak»Ke ¥ JJIsi MOUX KOJLIEr-IIPEIoIaBaTeIell; 31eCh s MOMbITaIOCh OObICHUTD
MOt TIOJIXOJT, a 3a0/JHO U IIPUYUHBI MTOSIBJIEHNST 3TOM KHUTU.

Mo>kHO M BBLyYUTHh HPOrPaMMUCTA

Curyariusi, CJIOXKUBIIIASICS CETOJIHS C TOJTOTOBKOI HOBBIX IIPOTPAMMU-
CTOB, IIpU IIEPBOM B3IJIsIJ€ BBISBIBAET OIIyIeHne u3psigHoro abcypmaa. C
OJIHO CTOPOHBI, POTPAMMUCT — OJIHA U3 CAMBIX BOCTPEOOBAHHBIX, BBICO-
KOOILIAYMBAEMBIX U TPU ITOM JeDUIUTHBIX CHEIUATBHOCTENH: KaIPOBbIi
roJiojl B 9TOil cdepe He MCUe3aeT BO BPEMsI CAMBIX CYPOBBIX KPH3HCOB.
3apIiaThl KBAJINMUIMPOBAHHBIX ITPOIPAMMICTOB CDABHUMBI C 3apILIaTa-
MM TOI-MEHE>KMEHTa, CPEJIHUX, & WHOTJA U KPYIHBIX KOMIIAHUN, U JTaXKe
Ha TaKyIO 3apIliaTy KaHIUIaTa IPUXOIUTCH MOI0ry uckarb. C apyroii
CTOPOHBI, PAKMUNECKY NPOPAMMUPOBAHUIO Hu2de He Yuam. BOJBITHHCTBO
MIPenoaBaTe el BBICIINX YIeOHBIX 3aBEIEHUN, BEIYIUX «IIPOIPAMMUCT-
CKHUe» JIUCIUILINHBI, CAMYM HUKOLJIA He ObLIN IIPOrPaMMUCTAMU U UMEOT 00
9TOM BHJIE JIEATEILHOCTH BEeChbMa NMPUOJIN3UTEHHOE [TPEJICTABICHNE; OHO
U TOHSATHO, OOJIBIIMHCTBO TeX, KTO MOXKET ITPOrPAMMHUPOBATH 34 JI€HBIH,
B COBPEMEHHBIX YCJIOBUSIX UMEHHO IIPOrPAMMUPOBAHUEM U 3apabaThIBAIOT.
B enuanunbIX «TomOBBIX> BY3ax cpeau nperojaBareieii BCé »Ke BCTpeda-
10TCsl OBIBINNE, & WHOL/A U JeHCTBYIOIINE TPOrPAMMUCTBI, HO CUTYAIIAIO B
[eJIOM 3TO He cracaeT. JI1o1u, oJHOBPEMEHHO YMEIONne U IIPOrPAMMUIPO-
BaTh, U YIUThb, BCTPEYAIOTCS JIOBOJIBHO PEJIKO, HO JIa’Ke CPeJid HIUX HEMHOTI'HEe
CITOCOOHBI aIEKBATHO MPEICTABATH cebe ODIIYI0 METOANIECKYIO0 KapTUHY
CTAHOBJIEHUsI HOBOT'O IIPOTPAMMUCTA;, CYJsl 110 Pe3yJIbTaTaM, HabJIF0IaeMbIM
Ha BBIXO/JIE, €CJIM TaKHUe JIIOJIN U eCTh, BOIJIOTUTH CBOE BUJIEHHUE IIPOTrPaM-
MUCTCKOTO 0Opa30BaHUsl B KOHKPETHBIN HabOp paccMmaTpuBaeMbix B BY3e
JUCIUILUIMH UM He YAaETCs, CJUNTKOM BEJIUKO COIMPOTUBJIEHUE CPE/IbI.

C obyuennem B BY3ax ectb u apyrasi upobjiema. AOGUTYpPUEHTHI I10-
CTYIIAIOT HA <«IIPOTPAMMUCTCKUE» CIIEIUAJIHLHOCTH, UMes B OOJIBITHHCTBE
CJIy9aeB BeCbMa MPUOJIN3UTEIbHOE IPEJCTABIECHIE O TOM, IEM MM IIPECTOUT
3aHMMAaThCA. [IporpaMMupoBaHe — 3TO OTHIO/b HE TaKOi BHJI JesTeIbHO-
CTH, KOTOPOMY MOYKHO H&y9IUTh KOTO YT'OJIHO; 3/1eCh HEOOXOUMBI BECHMa,
criertucpuaeckue cocobrocTu u ckjaonHocTH. [lo Gosbuomy cuéry, Bce mpo-
IPAMMUCTBI — U3PsITHBbIE U3BPAIIEHIIbI, TIOCKOJbKY YXUTPSIOTCS MOJIYYaTh
VI0OBOJILCTBHE OT PAOOTHI, OT KOTOPOit JIT0OO0# HOPpMAaIbHBIN TeTOBEK OeKaJI
661 6e3 orytsnku. Ho pacmo3nars Oy/IyInero mporpaMMuCTa HA BCTYIIATEb-
HBIX 9K3aMeHax B BY3 mwim maxke Ha cobecemoBanuy (Kakoro HATIE HUKTO
He IIPOBOJIUT) COBEPIIEHHO HEPEAIbHO, OCOBEHHO €CJIU yUeCThb, YTO B IIKOJIe
IpOrpaMMUPOBaHUE JIMOO BOOOIE HE M3y9IaeTCsl, JTUOO N3ydIaeTCs TaK, ITO
Jiydirre 6bI OHO HEe M3y4YaJioCh. BhIiieT n3 yejoBeKka TOJK WA HET, CTAHO-
BHUTCSI BUJIHO OJIMKE KO BTOPOMY KypCY, HO Beb B MMEIOIINXCS YCIOBHUSIX
(B oTsimumne, 3aMeTHM, OT GOJIBIIUHCTBA 3alAHBIX YHUBEPCUTETOB) CMEHUTD
BBIOPAHHYIO CIEIUAJIHLHOCTD €CJIA U BO3MOXKHO B TEOPUH, TO HA IMPAKTHUKE
CJIUIITIKOM CJIOYKHO JIJIsl MACCOBOT'O IMPUMEHEHUsT; OOJBIMTUHCTBO CTY/IEHTOB
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[IPEIITOYUTAET JIOYIMBATHCS HA TOM CIIEIUAIBLHOCTH, Kyla N3HAYAIBHO I10-
CTYIHUJIN, HE CMOTPs Ha OUEBUIHOCTDL OIMNOKN B €€ BbiOOpe. B mrore maxke
cpean crymenroB BMK MI'Y, rie nmeer gects mpenogaBaTh aBTOpP 9TUX
CTPOK, OYIyIINX IIPOrPAMMUCTOB HAOJIIOAAETCS B JIyUIIeM CJIydae TPEThb, &
OYLYIIUX TOPOWUL TPOIPAMMUCTOB — MPOIEHTOB JIECITD.

Bousbie Toro, ects ocHoBaHUS mpeIoaraTh, YTO CO3AAHNIE IPOTPAM-
MucTa B paMkax BY3a BooOIle MpuHIUNTAIbHO HEBO3MOXKHO: PEMECIIO He
nepeiaéTcst B CTeHaxX y9IeOHbIX 3aBeIeHUI, PEMECJIO IePeIaéTCs TOJIbKO B Ma-
CTEPCKOi — OT JIEHCTBYIOIIEro MacTepa K yIEHUKY, TPUIEM HEIIOCPEICTBEHHO
B Iporecce paboThl, M KACAETCS ITO OTHIOAL He TOJIBKO IIPOrPAMMUPOBAHUS.

IIpu BCéM 1IpH 3TOM NPOrPAMMECTBI OTKY/IA~-TO IOSBJISIOTCS, U BBIBOJL U3
9TOr0, BO3MOXKHO, HEYTEIIINTE/IEH, HO HECOMHEHEH: CTATh MIPOTPAMMUCTOM
9eJIOBEK MOXKET TOJIbKO U UCKJIIOUUTEJLHO B pe3yJibTaTe caMmoody-
YeHus. 3aMETUM, 3TO IOJATBEPKIAETCS U JINYHBIM OIBITOM aBTOPa ITUX
CTPOK, U OIBITOM JPYIHUX IIPOIPAMMUCTOB: HA BOIIPOC, CAM YEJIOBEK yUHJICS
IPOrPAMMUPOBAHNIO WJIM €ro Haydmim B BY3e, BTOPOro orBeTa moKa 9To
He JIaJ1 HU OJINH U3 3HAKOMBIX aBTOPY IIPOMECCHOHAJIOB.

CaM006yqu1/Ie — 39TO TO2Ke Heé TaK IIPOCTO

ABTOp 9THUX CTPOK HadYas BCEPHE3 MPOrPAMMHUPOBATH IMPUMEPHO Y€T-
BEPTHh BEKa HA3aJl — MMEHHO TOIJa, KOIJa 9Ta MPOgeccrs BIPYT IepecTalia
OBITH yJIEJIOM Y3KOTO KPyra HUKOMY HE M3BECTHBIX JIOJIEHl U IIPeBpaTUIACh
B MaccoBoe siBjeHne. Ho B Te BpeMeHa MUP OBIJ yCTPOEH HECKOJHKO MHA-
qe. Tocnogcreyromeii miardopmoii (ecim BOOOIE MOXKHO TAK BHIPA3UTHCS
B NIPUMEHEHWN K peasiusiM TOro Bpemenu) Obuia cucrema MS-DOS u eé
MHOTOYHCJIEHHBIE KJIOHBI, & TUITUYIHBIN BHEIIHUN BUJ] 9KPaHa KOMITbIOTEPA
obpazosbiBasin cuane maHebku Norton Commander. Hamucars nmporpammy
a1t MS-DOS 6b110 HECTI03KHO, CPEJICTB JIJIst 9TOTO OBLIO — XOTh OTOABJISIIA,
TaK 4YTO Ha IepBYIO 1ojoBuHY 1990-X mpumésics yHIKAJbHBII PACIBET JIIO-
O6uTEeLCKOTO ITporpammupoBanus. Muorue u3 Tex Joburesieit craam moToM
rpoeccruoHaIaMU.

CoBpeMeHHbBIE YCIOBUsT KAY€CTBEHHO OTJIMIAIOTCS OT SMIOXU HadaJIa, Jie-
BSIHOCTBIX. Bece rocrofcTByromue HbHE MAAT(GOPMBI JIEJIA0T AKIEHT Ha
rpadudeckuit maTEpdeiic mosb3oBares; cosnanue mporpammbl ¢ GUI Tpe-
OyeT MOHUMAaHUs TPUHITUIIOB COOBITUHHO-OPUEHTHPOBAHHOTO ITOCTPOEHUST
[PUJIOXKEHUH, YMEHUS MBICJIATh B TEPMUHAX OOBEKTOB U COOOIIEHNIT, TO €CTh,
[IOIIPOCTY TOBOPsi, ITOOBI CIe/IaTh IPOrPaMMy, CHAOKEHHYO IpadUIeCKUM
nHTEPQENCOM II0JIB30BATENSI, HEOOLTO0UMO YHCE ObIMD NPOPAMMUCTIOM,
TaK ITO BAPUAHTHI «IIOMPOOOBAJ — IIOHPABWIOCH» WJIN «IIOMPOOOBA — IIO-
JIYUHJIOCh» OTCEKAITCs Cyrybo TexHm4yecKu. bojiee TOro, HauaTh OCBOEHUE
[IPOTPAMMUPOBAHUST ¢ PUCOBAHUS OKOIIEK B OOJIBIMTUHCTBE CJIy9IaeB O3HA-
JaeT HeOOPATUMO TPaBMHUPOBATH COOCTBEHHOE MBIIIJIEHIE; TAKas TpaBMa
ITOJTHOCTBIO UCKJIIOYAET JOCTUYKEHNe BBICOKOU KBaJN(MUKAIUNA B OYIYIIIEM.
Haxke 6e300uIHbII, Ka3a70Ch ObI, (PaKT TOCTPOEHUST KAXKJION MPOTpaMMBbI 110
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COOBITHITHO-OPUEHTUPOBAHHOMY MIA0JIOHY UCKAXKAET MBIILIEHNE; HEKOTOPbIE
HAYMHAIONINE YXUTPAIOTCS 32 HAMMCAHUEM OOPabOTINKOB COOBITHIT HATHCTO
YIyCTUTh (PAKT CyIIECTBOBAHUS [JIABHOI'O IUKJIA, BOCIIPUATHE IIPOTPAMMBI
epecTaér ObITh IeJTbHBIM.

EnuncTBeHHBIM TPUOEKUTIIEM TTPOTPAMMUCTOB-TI00UTE el BHE3AITHO OKa-
3astach BeO-paspaborka. K coxasenuio, HadaB B 9T0# 001aCTH, JTIOIU OOBIY-
HO €10 K€ M 3aKaHYNBAKOT. Pa3HUIy MKy CKPUITAMH, COCTABJISIIONAMMU
BeO-CaliThl, U CEPHE3HBIMHU IIPOrPAMMAaMU MOXKHO CPaBHUTH, HOXKAJIYH, C
pa3IMIeM MeXK/Ty MOIIEJIOM U KaPhEePHBIM CAMOCBAJIOM; KPOME TOT'O, IIPH-
BBIKHYB K «BCEIIPOIIAIONIEMY» CTUJIIO CKPUIITOBBIX S3bIKOB THIIA TOTO K€
PHP, 6onbmuHCTBO HEOMDUTOB OKA3BIBACTCS TTPUHITUITHAJILHO HECTIOCOOHO
mepeiiTu K MporpaMMUPOBAHUIO HA CTPOrUX #A3bIKaX Tuia JI)KaBbl Wi TeM
6omee Cu, a xurpocmereraust Cu-+-+ JjIs1 TaKUX JIIOIEH OKa3bIBAIOTCA 38,
FOPU30HTOM ITOHUMaHUsI. Beb-Koephl, Kak IIPaBUjIO, HA3BIBAIOT Ce0sl IIPO-
rPaMMUCTAMH U YACTO JIA2Ke HOJIYIalOT HEILUIOXHE JE€HbIH, He I0I03PeBast
[IPU 9TOM, YTO TAKOE HACTOSAIIEE TPOrPAMMUPOBAHNE U YTO OHU JJIsi ceOst
[TOTEPSLIIH.

Brixoa ecth, niin «Ilouemy Unix»

Besikuit pa3, korma mosioykeHrne HAYNHAET Ka3aThCAd O€3BBIXOIHBIM, €CTh
CMBICJT TIOMCKATH BBIXOJ[ TaM, TJIe ero eIé He NCKaji. B JJAHHOM KOHKPETHOM
cJIydae BBIXOJ] U3 IIOJIOXKEHHSI HEMEJJIEHHO OOHAPYKNBAETCS, CTOUT TOJBKO
CZIEJIATH IIIar B CTOPOHY OT O(PUCHO-IOMAIITHEN0 KOMIBIOTEPHOTO MEHHCTPpAMA
namux jueit. OnepanuoHHble cucTeMbl cemeficTBa Unix Ha NMpOTszKEeHUN
Bceii ucropuu cetu VIHTEpHET MPOYHO U He3bIOJIEMO Yjep:KuBaJju 3a coboii
CEKTOD CepBEepHBbIX cucTeM; HaunHasi ¢ cepeauubl 1990-x Unix-cucremsr
[IPOHUKJIA HA KOMITBIOTEPHI KOHEUHBIX MTOJIb30BATE e, 8 CeroiHsl UX JOJIs
Ha, HACTOJIbHBIX KOMIBIOTEPAX M HOYTOYKAX TAKOBA, YTO UTHOPUPOBATH €€
6outbiiie He mosry4daercs. OcobeHHO WHTEPECHON CTAHOBUTCS ITa CUTYyAIlus,
ecsin yaecthb, uro MacOS X, ucnosib3yemasi Ha «POCKOIITHBIX» MaKOyKax,
mpeJjcTaBiser coboit He yro mHoe Kak Unix: B ocHose MacOS X jexkur
cucrema Darwin, koropast orHOcuTCs K cemeiicTBy BSD.

HecmoTpst Ha Hammame B IOHUKCOIIOOOHBIX CUCTEMAX I'padUaecKux WH-
TepdeiicoB, O CBOE pa3BECUCTOCTU YaCTO MPEBOCXOISIINX UX AHAJIOTH
B CHCTEMaxX MeHHCTPUMA, OCHOBHBIM MHCTPYMEHTOM IIPO(ECCHOHAIBLHOIO
[IOJIB30BATEISI ITUX CUCTEM BCerya ObLIa U OCTAETCH KOMAHIHAS CTPOKA —
IPOCTO TIOTOMY, YTO JIjIsl YeJIOBEKa, YMEIOIIEro ¢ Heil obpalarbesi, mpa-
BUJIBHO OPIaHM30BaHHA KOMAHIHAS CTPOKA OKA3BIBAETCH CYIIECTBEHHO
yI00HEE «MEHIONIeTHO-NKOHOUHBIXy UHTEepdeiicoB. BoamoknocTn rpadmde-
ckoro nHTepdeiica orpaHndeHbl (paHTasuel ero pa3paboTInKa, TOraa Kak
BO3MOXKHOCTH KOMAHJIHOH CTPOKM (pasymeercs, IIpU TPAMOTHOMN eé opra-
HU3AIUK) OrPAHMYECHBI TOJbKO XapaKTEPUCTUKAMU KOMIIBIOTEPa; paboTa B
KOMAHTHOH CTPOKe IMPOUCXOIUT ObICTpee, NHOTJA B JIECATKHU pa3; HAKOHEII,
DPYKH, OCBODOXK/IEHHBIE OT HEOOXOIUMOCTH IIOCTOSIHHO XBATaThCs 38 MBIIIIKY,
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YCTAIOT CYIIECTBEHHO MEHbIIEe, IiepecTaéT 00JIeTh MPaBhIil IeYeBOil CycTan
7 3amsacTbe. Mekay mpodnM, JJjisi JesIoOBeKa BooOIe 60jiee eCTeCTBEHHO
BBIPAKATh CBOU MBICJU (B JAHHOM CJlydae — IIOXKEJIAHUs) CJIOBAMHU, 8 He
xkKecramu. B cucremax cemeiicrBa Unix KOMaHJIHAsI CTPOKA OPraHU30BaHA,
CTOJIb I'PAMOTHO, UTO €€ TOCIOJCTBYIONIEMY OJIOKEHUIO B KAYeCTBE OCHOB-
mHoro maTepdelica HIITO He yrpokaeT. B KoHTeKcTe Harmeil mpobeMbl 31eCh
BaxkeH TOT (baKT, YTO HAMKCATH HPOrpaMmy, MpeJHAZHAYEHHYIO JIJIst
pPabGoThl B KOMAaH/HOW CTPOKE, MHOIO IIPOIIe, Ye€M IIPOrpamMMy C
GUI,; nanmane B Unix-cucremax KOMaH/IHOM CTPOKH B Ka4eCTBE OCHOBHOI'O
WHCTPYMEHTa pabOThI JejIaeT BO3MOXKHBIM TO CaMOe JIFOOUTEIbCKOe IIPO-
rpaMMHUPOBaHKe, KOTOPOe Ka3aJioCh 6€3BO3BPATHO yTPAUYEHHBIM, KOTJIA B
MeHHCTpUMe «cTapbiit 106peIity MS-DOS cMmenmicst cucremaMu JIMHERKN
Windows.

IIpu BHMMATEILHOM pacCMOTPEHUM MMEHHO cuCTeMbl cemeiicTBa Unix
OKa3bIBAIOTCS HE TOJIBKO IOJXOJSIIIM, HO U (B COBPEMEHHBIX yCJIOBUSIX)
€IMHCTBEHHBIM BO3MOXKHBIM BAPUAHTOM, KOJIb CKOPO PeYb UAET 00 00yueHnn
[IpOrpaMMUPOBaHUIO. Zl 1M03BOJIIO cebe BBIIEUTD 3/1€Ch YeThIpe IPUYNHBI.

Hpnana ImepBasd — MaTeMaTuveckKasd

Jliobast KOMIIbIOTEpHAS TPOrPAMMA €CTh, KAK M3BECTHO, 3aIINCh HEKO-
TOPOTO AA20PUMMA HA N3DPAHHOM sI3bIKE TPOrPAMMUPOBAHUsI. ITO Takoe
aJICOPUTM — HHUKTO B JIefICTBUTEJILHOCTH HE 3HAET U 3HATH, YTO UHTEPECHO,
HE MOXKET, MHAY€e IPHUIIIOCH ObI BEIOPOCUTH HA CBAJIKY BCIO TEOPUIO BBIYUC-
JIIMOCTH 3a0QHO C TEOpHeil aJIrOpUTMOB, 3a0bITh Te3uc Yépua-ThiopuHra
7 BOOOIIE OTKA3aThCS OT TEOPETUUIECKOH cocTaBsAoNeii computer science.
Tem He MeHee IPUHATO CUNTATD, UTO BCAKHI AJITOPUTM BBIIOJIHSIET Npe-
00pa3osanue U3 MHONCECEA CA06 (UENOUEK CUMBOA08) HA0 HEKOMOPHIM
arPasumom 6 camo amo sice mnootcecmeo. KonedHo, He BCSIKOe TaKoe Ipe-
obpa3oBaHme MOYXKET OBITH BBIIIOJHEHO aJITOPUTMOM, BEIb IIPEOOPA30OBaHMM
TAKWX, KAK HECJIOKHO TI0Ka3aTh, KOHTHHYYM, TOTJAa KaK aJrOPUTMOB — MHO-
2KeCTBO He 6oJiee yeM cu€THOe; DoJjiee TOTO, aJrOPUTM CaM No cebe He eCTh
Takoe Ipeobpas3oBaHue, Belb PeUb UHOIIA MOXKET UITUA 00 IKEUBANEHTHBIT
JITOPATMAX, TO €CTh TAKUX, KOTOPHIE U3 OJIHOTO U TOIO YK€ BXOIHOTO CJIOBA
BCErlla «JIeJIAI0T» OJHO M TO Ke BBIXOJHOe; MHaYe NOBOPSs, JJIsl OJHOIO U
TOI'0 2K€ IPeobPA30OBAHMS MOYKET CYIIECTBOBATH OOJIBINE OJHOIO AJrOPUTMA
(eciu GBITH TOYHBIM, JIJIsl KAXKJIOTO IIPEOOPA30BAHUS AJIOPUTM JIMOO He
CYIIECTBYeT, U060 UX CYIIECTBYeT GECKOHEIHOEe KOJIMIECTBO). TeM He MeHee,
BCAKHI aJIrOPUTM BBIIIOJIHSET UMEHHO TaKoe IIpeoOpa30BaHUe, U TOJIHKO
9TUM OH, BOODIIE TOBOPs, HHTEPeCceH. KCu yrogHo, aaropuT™M — 9TO TaKas
HITYyKa, KOTOpast GEPET HEKOE BXOIHOE CJIOBO (<«IIPOYUTBIBAET» €r0), 4TO-TO
TaM TaKOe KOHCMPYKMUSHOE JeJIaeT U BBIIAET JIPYTroe CJIOBO; HEOIPee-
JIEHHOCTD MOHATHUS 3/I€Ch 3aKJIOYEHA B CJIOBE «KOHCTPYKTUBHOE», KOTOPOE
TOXKeE, Pa3yMeeTcsl, HEBO3MOXKHO OIPEJIEeTUTh.
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Muorue mporpaMMbl B cucreMax cemeiicrBa Unix paboTarOT UMEHHO
TaK: YUTAIOT JaHHBbIE M3 CTAHJAPTHOIO MOTOKA BBOJIA W 3AIMCHIBAIOT MX
B CTAHJAPTHBINA MOTOK BBIBOJA. Takue mporpaMMbl UMEIOT JIazKe CBOE Ha-
3BaHUe — PUALMPOL. Baarogapsi pa3BUTHIM CPEICTBAM KOMAHIHONW CTPOKH
TaKue MPOrpaMMbI-(DUIBTPBl MOYKHO KOMOMHHPOBATH <«HA JIETY», PeIast
caMble PA3HOODpa3HbIe 3aJ1a9M, CBOJAIINECST K MPEODPA30BAHUIO TEKCTA.
ITockoIbKyY TEKCTOBOE IIpEeICTAaBIICHIE IPAKTHIECKN YHUBEPCAJIBHO, aaredpa
KOHCOJIBHBIX IIPOT'paMM OKa3bIBaeTCd CPEICTBOM HEO2KNIaHHO MOIITHBIM.
Kaxxmas moBasti KOHCOJIbHAsT TIPOrpaMMa, CKOJIb OBl IMPOCTOH OHA HU Obl-
Jla, CTAHOBUTCSI 9aCThIO 9TOI CHCTEMBI, JIeJIas CAMy CUCTEMY eIlé HeMHOIO
MOIITHEE, a JUANA30H PEIlaeMbX 3aJa4d — ellé HeMHOro mupe. [Ipu sTom
IPOrPaMMBbI-(DUJILTPHI [TOJTHOCTHIO COOTBETCTBYIOT TIOHUMAHUIO aJITOPUTMA,
KaK [Mpeobpa30BaHUs U3 BXOIHOTO CJIOBA B BBIXOHOE.

Ho nipu 06y4ennu riiaBHOe naxke He 3T0. Pa3BuTasi KyJIbTYpa KOHCOJIbHBIX
MIPUJIOKEHUH JTA6T BO3MOXKHOCTH HAYUHAIOIIEMY [TPOTPAMMUCTY HANUCAMD
HACTMOAULYIO NPOPAMMY, & He UTPYIIedHblit 3Tion. [louemy 310 cTOIB BaXKHO,
HaM IIOMOXKET IOHSITh

Hpnana BTOpad — IICUXOJIorn4decKasd

[IporpammupoBanue — 3T0, B KOHEYHOM CUETe, He OoJIee IeM PEMECIIO, a
PEMECTIO 6biYuUMb HEBOBMOXKHO, €My MOYKHO TOJIBKO Hayuumbvcea. IIpexe
4eM HOBUYOK IIPEBPATHUTCHA B IPOIPAMMUCTA, €My HEOOXOIMMO CIeIaTh P
OYeHb BakKHBIX mmaros. IlepBbIil 11ar — 3710 mepexo OT 3a7a¢ u3 yIeOHnKa
K 3aj[adaM, IIOCTaBJIEHHBIM CAMOCTOSITEILHO, IIPH 9TOM HE BBIMYUYEHHBIM, He
JeJIaeMbIM «IIOTOMY YTO Ha/lO», & TaKUM, KOTOPbIE 1eJIat0TCd, ITIOTOMY Y9TO
JAHHOMY KOHKDETHOMY CYOBEKTY IMOKA3AJIOCh UHMEPECHO TTOMINHUTD cebe
KOMIIBIOTED U 3aCTABUTH €r0 PEIUTh UMEHHO TAKYIO 3aJady.

Bropoii mar — mepexoji OT 3TIOJI0B K pPeajibHOMY PEIIEeHUI0 peajibHO
BCTABIMEH IIE€pPeJl yIeHNKOM IIPOOJIEMbBI, IIyCTh CKOJIb YT'OJIHO IIPOCTO#, HO
HACTOsIE. TO MOYXKET ObITh KAJIEHIaph WJIN 3alUCHAsT KHUKKA, HAITOMU-
HaJIKa O JHSX POXKJIEHUS JIpy3eil, KaKOi-HuOy/Ib MPOCTOil Ipeobpa3oBarTe)ib
TEKCTOB (& XOTb OBl U JJIsl yJaJIeHUs JINIIHUX IIPOOEJIOB), BCE YTO YIOMIHO.
st aBTOpa 3TUX CTPOK B CBOE BPEMsI TAKON IIPOTPAMMOI CTAJA «JIOMAJIKA
Jnst urpbl «F-19», KoTopas mojnpaisia 0afiTuk B daiije CrucKa IHI0-
TOB, «OXKWBJIsISI» TeX, KTO MOMeYeH Kak morudmmit. Hafitn HyKHBIH OaliTHK
0Ka3aJI0Ch CYIECTBEHHO CJIOZKHEE, HEYKeJIM [TOTOM HAIUCATH IPOrPaMMy Ha
ITackaJjie, KoTopasi B Hy>KHbIE [MO3UIMHN HY?KHOTO (bailjia 3aliChiBaeT HYJIH,
U TeM He MeHee NMEHHO 3Ta IPUMUTUBHAs, HA OJMH SKPaH IPOrPAMMEKA
IMO3BOJIMJIA TIPBITHYTh, KAK TOBOPST, HA CJICAYIOIINI yPOBEHb, O IéM CaM
Balll IOKOPHBIN CJIyra J0rajaJics JIAIIb JIET Yepes3 JeCATh.

Tpetuit mrar O6yayuit TpOrpaMMHUCT 3aMeYaeT, KOT/JIa STOT IIar JaBHO
yke cnenan. HoBoe KadecTBO B 9TOT pa3 COCTOUT B TOM, UYTO Y KAKOH-TO
IIyCTb JIaKe OY€Hb U OYEHb MPUMUTHUBHON ITPOrPaMMBbI, HAITMCAHHON BaMH,
[IOSABJISIETCSI CTOPOHHMUI 1T0JIb30BaTeb. KOHEYHO, HU O KAKUX JIEHBraX TYT
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pedn He WAET: pedb UIET O TOM, YTO BaM YJAJIOCh HAIUCATH HE IIPOCTO
TMIOJIE3HYIO TIPOTPAMMY, & TAKYI0, MOJIE3HOCTh KOTOPO OIeHuI (peasbHo, a
HE Ha CJI0Bax) KTO-TO KpoMe Bac camux. VHade roBOpsi, HAIIEJICS KTO-TO,
KTO COTJIACEH TPATUTH BPEMs, MOJIb3YsICh Ballleil IpOrpaMMoii, TOTOMY 9TO
[IOJIyJaeMble Pe3yJIbTaThl OKA3bIBAIOTCH JIJIs HETO IEHHee TOTPAYeHHOr0 Bpe-
MeHu. Bo MHOTHX CiIydasix TaKOil IPOrpaMMOil OKa3bIBAETCH KaKasi-HIOY/Ib
IIPOCTEHBbKAsl UTPYIIKA, PeXkKe — JTO-TO Dojiee Cepbe3HOe, KAKON-HUOYIb
HECJIOKHBII KaTaJIoru3aTop min 4ro-Hubymp emeé. Ilpu sTom mHTEpecHO,
YTO MPOTPAMMY-TO BbI, OBITH MOXKET, U HAIIUIIETE, HO BbI HUKAK HE MOYKETE
3apaHee 3HATh, YTO KTO-TO CTAHET €€ UCIOJIb30BATh, TaK YTO COOCTBEHHBIH
[IePEexXo/T Ha CJIeAYIONIUil yPOBEHb 371eCh ODBITHO He oco3naéTcs. U jurib
KOI/Ia BBl BAPYT OOHAPYKUBAETE, IYTO KTO-TO JEHCTBUTEIHLHO HAYAI [IOJIH30-
BaThCs BaIlleil TOJEIKOM, MPUIEM HE IMOTOMY, 9TO BbI €0 CJE3HO YMOJISIN,
a caM, J0OPOBOJIBHO, — BOT B 9TOT MOMEHT MOXKeTe cebsl [MO3PaBUTh OT
BCell Aymu: Bbl CTAJIN NPOrPAMMMCTOM.

Konewno, Oyser eré u 4eTBEPTHIN pybek — IOJIyueHne JeHer 3a padory
110 HamucaHuio porpaMm. CoCTOSIBIIMMCS ITPOMECCUOHAIOM B OOJIbIIIH-
CTBE CJIy4aeB cebsi MOXKHO CUUTAThH JIUIG Hocsae 3toro. OqHAKO pasHUTA
MeXK Ty TPOdQeCCHOHATIOM U JIIOOUTEIEM OTHIONb HE CTOJIh 3HAYUTEIbHA, KaK
MEXKJIy IPOrPaMMECTOM U HEe-IIPOrPaMMUCTOM. B KOHIE KOHIIOB, HCTOPUN
MU3BECTHBI IIPUMEPDI, KOIJa K MOMEHTY IIEPBOIO MOHETapHOTO 3ddeKTa oT
CBOEH MMPOTPAMMUCTCKON NEATETFHOCTH Y€T0BEK MMEJI Y2Ke TAKyI0 BBICOKYIO
KBAJIM(PUKAIUIO, YTO YCOMHUTBLCS B €r0 IIPOMECCHOHAIN3Me HUKTO ObI He
PUCKHYJT; B34Th XOTh Jlmryca TopBasb/ica.

Tak BoT, OOy4Yasi YesioOBeKa IMPOrpaMMUPOBATh C UCIIOJIb30BaHU-
eM cucteM cemeiictBa Windows, MbI T€M CAMBIM JIUIIIAEM €0 BO3-
MOXKHOCTH CJeJIaTh BCe€ TPU BBIIIENIEPEYNCIeHHbIX mara. Hacros-
yo nporpammy oz, Windows, mos KaKOBOH MOXKHO OHUMATH HUCKJIIO-
YUTEIbHO OKOHHOE IMPUJIOYKEHNEe, MOYKHO HAIUCATDH, TOJBKO yorce 6ydywu
NPO2PaMMUCMOM; TEKCTOBBIE IPOTPAMMKH, IIPO KOTOPbIE YYEHUKAM HUKTO
Jlazke He OObsCHsIET, KAK UX IPaBUJIbHO 3alycKarh (ara, npuser readln’y
B KOHIIE KaXKJIOH IIPOIPAMMbI), HACTOANIUME HE BBINIAIAT HUA andac, HU B
poduJib, a MOTOMY ¥ TAKOIl IIpOrpaMMbl HUKOL/Ia He MOSIBUTCSI CTOPOHHE-
r'0 [IOJIb30BATENIsA, A U CAM aBTOD IOJIH30BATHCS STUM HEIIOHSTHO Y€M HE
crareT. BoJsibie TOro, ecii pe3yJIbTaT CTOIb YOOI U HET HUKAKUX ITAHCOB
CJIeJIATh €r0 CKOJIbKO-HUOY Ib IIOX0XKUM HA HEUYTO HACTOsIIIEe, BPsJL JIM Ha-
mero 00y4aeMoro 3amHTePeCyeT IePCIeKTUBA IOTPATUTH HECKOJIHKO IacoB
OCTABIIIEHCS €My YKU3HU, 9TOOBI CIEJIaTh BOT TAKOE BOT HUKY/IA HE TOIHOE
pellleHre IIyCTh Jake OYeHb MHTEPECHOI 3a1a9M.

Nmenno mosromy 00y4uaeMOMy KI3HEHHO Ba’KHO HE IIPOCTO IIPOTDAMMIU-
poBarh nox Unix, emy He0Ox0auMo srcums 1o Unix’oM, TO eCTb UMEHHO
Unix (6yap To Linux nim mobast apyras Unix-cucreMa) MCIOIb30BATE B MO~
BCEIHEBHOIT paboTe, /115 MPOry/oK 1Mo VIHTepHeTy, OOIIeHns 0 3/IeKTPOHHOM
[IoYTe W Yepe3 Pa3HOOOPa3HbIE MECCEHIZKEPHI, /i pabOThl HAJT TEKCTAMH,
JIIs ipocMoTpa (hmiibMOB u bororpaduil, BOOOIIE i BCErO, Jjisl 9ero
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OOBIYHO HCIOJIB3YIOT KOMITBIOTEPHI. TOJIBKO B 3TOM CJIydae y HaIero ooyda-
eMoro Ha DoJiee-MeHee PAHHHUX CTAMIX PA3BUTHs MOYKET BO3BHUKHYTD TaKas
IOTPEOHOCTh U3 NO8cedHesHol HCUu3HU, I KOTOPOH MOYKET ITOHAT00UTHCS
HAIUCATH IIPOIPAMMY.

Hpnana TpeTbs — dPromomMmieckKasa

K xaxum OB yXUIIPEHUSIM HY TPUOETAIN CO3IATETN IPADUIECCKIX TOThb-
30BaTEIbCKUX MHTEPMENCOB, 10 3P HEKTUBHOCTHA UCIIOIb30BAHUSI U TOMY,
YTO HA3BIBACTCS AHIVIMACKUM CJIOBOM usability, M HUKOIIA HE MEPEILIIOHY Th
u He 00OTHATH CTApyIo JOOPYIO0 KOMAaHIHYIO CTpOKy. He cormamraiorcs c
9TUM yTBEPKJIEHUEM JIUIIb T€, KTO B KOMAHIHON CTpOKe paboTaTh HE yMeEeT,
a He yMeIoT OOBIMHO Te, KTO HUKOIJIA 9TOTO JIeJaTh BCEPhE3 HE MPOOOBAIL.

He npencrasisis cBoeit xuznu 6e3 GUI, Bbl HuKOTa He mOIMETE, KaK
Ha CAMOM JIeJie JIOJIPKHA BBITJISIIETh Pab0Ta ¢ KOMIIBIOTEPOM. BOJIBITHHCTBO
COBPEMEHHBIX IIPOrpaMM ¢ TOYKHU 3peHust usability mpempcrapisier coboii
YPOJJTUBBIX MOHCTPOB, HA 6OPHOY C U3bsIHAME KOTOPBIX Y TOJb30BaTEeH
YXOIUT JEBATH JIECSTHIX BCEX CHUJI, IIPA ITOM IOJIH30BATENN YXUTPAIOTCS
9TOTO TOJIOXKEHNUS B yIIOP HE 3aMeYaTh, TAK KaK IIPOCTO He 3HAIOT, YTO MOYKET
OBITH KakK-TO MHA4Ye. VIMEHHO MOTOMY HEOOXOIMMO OCBOUTH KOMAH/IHYIO
cTpoKy (IyCTh Jazke He CTPOsi ILUIAHOB IO IPEKPANIEHUIO UCIIOJIb30BAHUS
GUIL: 310 mpousoiigér camo coboii), U CIeJaTh 3TO HYyKHO KAK MOXKHO
paHbIIe, TOKA MO3T He MTOTEPST CIIOCOOHOCTH K OBICTPOMY O0YUEHUIO U MTHO-
BEHHOI aJlanTalui K HEIIPUBBIYHBIM YCJIOBUSIM: TTOCTe 25 JIeT u3ydaTh HEITO
MIPUHITAIIAAIBHO HOBOE CTAHOBUTCSI HACTOJBKO CJIOXKHEE, 9TO MOTUBAIIHS
JI7IST 9TOTO TpedyeTcs KAIeCTBEHHO O0Jiee BBICOKASI.

Hy a neficrBuTesibHO MOJTHOIEHHBIE CPEJCTBA KOMAHJIHON CTPOKHU 3a
npenenaMu ceMeiicTBa Unix, U3BHHATE, HE BOAATCA. TaK yIK HOJIy9IUIIOCH.

Hpnana tIeTBépTaﬂ — IiegarormveckKasd

Eciin cpesu y9e€HUKOB, MBITAIOMIUXCS OCBOUTH IIPOIPAMMHUPOBAHUE B
HEYEJIOBEYECKUX BUHJIOBBIX YCJIOBUSIX, BCE K€ OKAXKETCH Oy IyImuil Iporpam-
MUCT, CTPAIIHbIE IICEBIO- U HEJOINPOIPAMMBI, KOTOPBIE €0 3aCTaBJISIOT
mcaTh (Jaie BCero B KaKOH-HUOY b Ge3HAIEKHO MEDPTBOI cpene BpoOJie
Turbo Pascal), ogenb 6picTpo nepecTanyT Takoro cyobekTa yuaoBJaeTBOPITh,
U eMy 3aXOYeTCsl Uero-TO HACTOMIIETO. ¥ UNTeIb BPSL JIM CTAHET OObSICHSITD
[IPOJIBUHYTOMY YY€HUKY, KaK MUCATh OKOHHBIE ITporpamMMbl 1mog, Windows
(60BIIMHCTBO yuuTesieil He yMeIOT 9TOrO CaMu), HO OYYyINero mporpam-
MHCTa TaKHe MEJIOYN He OCTAHOBAT. B3sB B PYKHU IEPBYIO MONABIILYIOCS
KHUXKKY, OH OCBOUT PUCOBAHUE OKOIIEK CAMOCTOSITEJIBHO.

B HEKOTOPBIX (yBBI, JIOBOJIBHO PEJIKUX) CIAYUAsIX JIarKe 9TO He CMOXKET
€ro WCIHOPTUTh, U Yepe3 HECKOJbKO JIeT TAKOW yYeHWK, Ha CAMOM Jiejie
[IPUPOXKIEHHBIN TPOrPAMMUCT, CTAHET IPAMOTHBIM U MATEPBIM CITEIOM, 33
KOTODOTrO IiepeiepyTcs padboromaresn. Jlioqm Takoro kKjaacca, Takue, KOro
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C IPABUJIBHOTO IIyTU HE CBOPOTHUT HUKAKON YyUIUTE/Ib M HUKAKOW MUHUCTD
0bpa30BaHus, peajgbHO CYIIECTBYIOT; OOJIbINE TOrO, HA ITUX YHUKYMAaX Jep-
KUTCS BCA COBpeMeHHas nHycTpus. [Ipobiema B ToM, 9TO TaKux JIOmeit
OYeHb, OUeHb, OYE€Hb MaJIO.

Topasmo ware HabIIIO/1a€TCS COBEPITIEHHO UHASI KAPTUHA: HAYAB C PHCO-
BaHUS OKOIIEK, HOBUYIOK HEOOPATHMO TPABMHUPYET COOCTBEHHOE MBIIILICHNE,
[IOCTABUB MUP C HOT' Ha T'OJIOBY: O0JIyMBIBATH IPOIPAMMY OH HAYWHAET HE C
IpeIMeTHOH 00J1acTH, a C JIEeMEHTOB rpadudeckoro narepdeiica, OHN XKe
(Tounee, 06pabOTUNKY UX COOBITHIT) CTAHOBSIITCH CBOCOOPA3HBIM CKEJIETOM
JIF00OH ero MporpaMMbl, Ha, KOTOPBIE HABEIIMBAETCS «MCO» (DYHKIIUOHAIb-
Hocru. [lepcriekTrBa TAKOTO JIECTBUS, KAK, HAIIPIMED, CMEHa UCIIOJIb3yeMOii
6UBIMOTEKY BUZKETOB, IPUBOAUT TAKOTO TPOTPAMMUCTA B Y2KAC, BHEIITHE BbI-
paxkarommuiicss (ppa30il «94TO BbI, 3TO COBEPIIEHHO HEBO3MOXKHO, IIPOrPAMMY
JIJIsI 9TOTO MPUIETCS [IEPENNCATh C HyJIsl»; O TOM, YTO BUJI [I0JIb30BATEHCKO-
ro uaTepdeiica BOOOIEe-TO MOXKHO CeJIaTh CMEHHbLM, OH JaXKe MOLyMaTh
6ourcsi. Takue JFOIM 9ACTO IPUMEHSIIOT COBEPITIEHHO (DEEPUIECKYIO TEXHUKY,
KOTOPYIO D0Jiee rPaMOTHBIE TTPOrPAMMUCTBI B IIIyTKY HA3BIBAIOT «PUCOBA-
HreM Ha 00paTHON CTOpPOHE dKpaHa» — KOTIa He XBATaeT 00pabOTINKOB
cOOBITHIA, B JIMAJIOrOBOM OKHE co3iaéres Hepuaumblil (1) rpaduaeckuii 06b-
€KT, Yepe3 KOTOPBIi Jpyrue 00beKThl OOMEHUBAIOTCA UH(POPMAIIAEH.

B HBIHEITHUX YCIOBUAX TAKOW IIPOrPAMMUCT OKAYKETCs BIIOJIHE BOCTPEHO-
BaH, OOJIBITIE TOTO, eMy JaxKe OyIyT IJIATUTH HEIUIOXYIO 3apPILIATY; OTHAKO
OH HUKOLJIa He HOWMET, YTO OH B JEeHCTBUTEIBHOCTHU TIOTEPSII U HACKOJIBKO
Oostee nHTEPECHOI Morya ObI OBITH ero paboTa, ecyi ObI B CBOE BpeMsI OH He
CXBATHUJICS 38 IIPECTOBYTHIE OKOIITKH.

VBBI, OOJIBIIUHCTBO yUUTeIeH U MPernoIaBaTeseil ¢ yIIopcTBOM, JTOCTOM-
HBIM JIy4IIIero IpUMEHeHNUs], IIPOJI0JI?KAET UCIIOJIb30BATh B YI€OHOM IIPOIIecce
koMmIibIoTephl 1oy yupasiaenneM OC Windows; Ha caMoM Jiejie Ipu 9TOM
YUYEHWKOB U CTYAEHTOB ydaT nporpammupoBars mox MS-DOS — Tor cambrit
MS-DOS, o koTopom ceifdac, CILyCTsl TIOYTH JIBA/IATH JIET TIOCJIE er0 OKOH-
JaTeJbHOM CMEPTH, JaKe BCIIOMUHATH KaK-TO HEJIOBKO. B Takmx ycsioBusix
JiI00bIe apTyMEeHThI, BBICKA3bIBaeMble B ITOJIb3y coxpanenust Windows B Ka-
YecTBe CHCTEMbI HA yYeOHBIX KOMIIbIOTEPAX, 3aBEIOMO OKa3bIBAIOTCSI JIUIIH
OTTOBOPKAMU, a PeaJibHas IPUIHHA 3/IeCh O/IHA: UPPAINOHAJIBHBIN CTpax
mepeJ; ocBoeHneM Bcero HoBoro. Windows He roauTces Ha PoOJib yIeOHOTO
TOCOOUsT; TIPOJIOJIZKATD UCIIOJIb30BATh 9Ty CHCTEMY IPU HAJUYUU 38BEIOMO
Jydimnux (IpudéM JIydnmx 1o Bcem napamerpam; Windows me umeer abco-
JIOTHO HUKAKUX JOCTOUHCTB B cpaBHeHuHu ¢ Unix-cucreMaMu) ajabTepHATHB —
9TO, MSATKO T'OBOpsi, cTpaHHo. JIjisi JejloBeKa, B3sIBIIErOCsS YIUTh KOI'O-TO
[IPOrPAMMHUPOBAHUIO, HE JOJKHO OBITH IIPOOJIEMOIl OCBOEHNE HEIIPUBBIYHON
OIIEPAITMOHHOI Cpebl.
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A3bik orpe/aeJsideT MbIIIJIEHUe

Kpome omeparmonnoii cpeibl, UCIIOIB3yeMOit Jijisd 00ydeHusl, BaXKHEeH-
IIyI0 POJIb UTPAET TaKKe BBHIOOD SA3BIKOB IPOrpPaMMHUpOBaHus. Bpemena
Beiicuka ¢ mponyMepoBaHHBIMU CTPOKAMH, K CIACTHIO, MPOIIIN; K COXKa-
JIeHNIO, 4acTO (0COGEHHO B CIIEIIIKOIIAX) BCTPEYAETCs TPOTHBONOIOXKHAST
KpaitHocTh. HecocTosiBimecss mporpaMMUCTBI, PEIIUBIIIE TOMPOOOBATDH CeOst
B DOJIA IIKOJIbHBIX YUIUTEsel, «00yIaoTy HU B 96M He [MOBUHHBIX ITKOJIbHU-
KOB «IIPOQreCCUOHAILHBIMY sI3bIKaM, TakuM Kak JIxxkapa, C# u maxke Cu++.
Koneuno, ngarukiaccHuK, KOTopoMmy B Mo3ru 3anuxuBaior Cu--+ (peasbHbIi
ciiydail B peajibHO CYIIECTBYIOIIEM yYeOHOM 3aBEJICHUHN ), B DE3yJibTaTe He
OMMET abCOIFOTHO HUYEro, pa3Be YTO 3AIlOMHUT «BOJIIIEOHBIE CJI0Bay Cin
u cout (OTMeTHM, YTO KakK pa3 9TO K PeaJbHOMY IIPOIPAMMUPOBAHUIO Ha
Cu-+-+ OTHOIIEHHE UMEET BECbMa COMHUTEJIHHOE), HO TAKUM «I'€HHAJIbHBIM
YUIUTEJIsIM> BO3MOYKHOCTH ayJMTOPUN COBEPIIEHHO HE YKa3, TeM 6ojiee ITo
CII0COOBI KOHTPOJIS, ECTECTBEHHO, BBIOUPAIOTCA TaKue, IPU KOTOPBIX YU€HHU-
K1 6e3 0COOBIX MPOOIEM «IIPOCKAKUBAIOT» KOHTPOJBHBIE PAOOTHI U JIPYTHE
«IPENSATCTBHUS», TAK HUYErO U He MOHSIB U3 BLJIAHHOTO UM Marepuasa. As-
TOPY 3TUX CTPOK BCTPEYAJIUCH HMIKOJBHUKU, He NOHUMAOUWUE, YMO MAKOe
YUKA, HO TIPU STOM IIOJIyUaronue y cebs B MKOJe IATEPKU 110 NH(MOPMATHKE,
rme uM «mpernomgaioT Cu+-+».

VauressiMm TakKoil KaTeropuu BOOOIIE, Cys [0 BCeMY, BCE 10 JIAMIIOYKH:
B Cu-++ ucnosb3yercs oudbsmoreka STL, a 3HAYNT, HAIO PACCKA3BIBATD
yuennkam STL; pasymeercs, nasbiie vector’a u list’a oOydyenne HUKOTIA
He 3ax07uT (KaK Pa3 9TW J1Ba KOHTEHepa, oxkKailyii, camble Gecrioyie3Hble
u3 Bcero STL), HO camoe MHTEpecHOe, YTO YUEHHUKHU, PA3yMEeTCs, TaK U
HE TIOHMMAIOT, 0 IYéM HAET pedb. B camom jiesie, KaK MOXKHO OObsICHUTH
pa3Huily Mexiy vector u 1ist 4dejIOBEeKY, KOTODBIi HUKOT/Ia B XKU3HU HE
BH/IEJI HU JINHAMAYECKUX MACCHUBOB, HU CIIMCKOB M BOOOIIE HE TIOHUMAET, ITO
Takoe ykazaresb! st Takoro ydennka list orTyimgaercst OT vector Tew,
9TO B HEM HET YJOOHON Olepaliuy NHICKCUPOBaHus (IoUeMy e TaM HeT? Hy,
HAM 4TO-TO OObSICHAJIM, HO sl HUYEro He [OHsI), TaK YTO BOODIIE-TO BCeria
HaJI0 UCIOJIB30BATH Vector, Belb OH ropasmo ymobuee. Uro? lobasienue
B Ha4aJjo U B cepeauny? Tak OHO W JijIsi BEKTOPaA €CTb, KaKue IPOOJIEMBI.
Hy na, mHam rosopusu, 4to 310 «He3(PEKTUBHO», HO Beb paboraer xke!
IlepeyunTh TaKOro y4eHWKA MPAKTUIECKH HEPEAJIBHO: MOMBITKA 3aCTABUTD
€ro CO3/aTh OJIHOCBSI3HBIN CIIMCOK BPYYHYIO OOpEYEHBbI Ha IIPOBAJI, BEJb
€cThb ke 1ist, a TYT CTOJBbKO HeHyKHOro remopposi! CobcTBEHHO TOBOPSI,
BCé: ecau HameMmy obydaemomy gasu B pyku STL pambIie, yem oH 0CBOMIT
JIMHAMIYECKUE CTPYKTYPbhI JAHHBIX, TO 3HATH OH UX y2Ke He Oymer nuko20a;
IIyTh B CEPbE3HOE IIPOrPAMMUPOBAHNE €My, TAKUM 00Pa30M, 3aKPbIT.

He menee gacTo BcTpedaeTcs u APyroil BADUAHT: YIUTh MBITAIOTCS, CYId
1o Beemy, wucmomy Cu (ToMy, KOTOPBIi 6€3 ILII0COB), TO €CTh HE PACCKA3bI-
BAIOT HU KJIacchl, HU KoHTefiHepsl, Hu STL (4ro, B 0611eM, MPpaBAUIBHO), HU
CCBLIIKH, HO IPH 9TOM HEBECTH OTKY/IA BBHICKAKHBAIOT cin/cout, Tum bool
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(koroporo B uncToM Cu 0TpoisICh He GbLIO), CTPOUHBIE KOMMEHTAPHA U PO~
qne npuModky u3 Cu+t+. OObsicHEHHE TYT JOBOJBHO IIPOCTOE: CTAPAHUSIMU
Microsoft ¢ ux VisualStudio B co3Hanun BUHIOBBIX IPOrPAMMEICTOB, OCOOEH-
HO HAYMHAIOIMNX, pasuuna Mexkry ducteiM Cun u Cu++ BpemeHaMmu coBceM
Tepsier ouepranus. B mupe Unix ¢ 9TuM BCE ropasjio JIydiie: BO BCIKOM
CIIydae, 9TU JIBA COBEPUEHHO PA3HHLT SI3bIKA HUKTO HE MyTaeT; HO, KaK yiKe
roBOPWJIOCh, Unix B HaImeil mKkoJje JTHEM ¢ OrHEM He HANIENTh, yIUTe I
IIPEJIIIOYNTAIOT IIJIATUTh IOCY/IAPCTBEHHBIE JIEHBIU 38 KOMMeDPYeCKuii codr,
6OPOTHCsI ¢ BUPYCAMHU IIyTEM €XKEHEIeJbHON ePEeyCTAHOBKY BCEX KOMITHIOTE-
poB (OIATH Ke peaibHas CATYalis B PEAJIbHOI MIKOJIE), yPOJAOBATH MO3TU
YYEHHUKOB, JIUIIb OBl TOJIBKO HE M3y4YaTh HUYErO 3a MpejeslaMi MeHCTPUMA.

Bupouewm, naxke aucreiit Cu B KadecTBe MEPBOrO sI3bIKA, MPOTPAMMU-
pOBaHUsT — 9TO OTKPOBEHHBIIT HOHCEHC. [IpUYnHBI 3TOr0 1 HECKOJIBKO JIET
Ha3a/l [IOJPOOHO pacHuckiBajl B 3cce «A3bik Cu u HavyaibHOE OOyUYeHUe
[IPOrPAMMUPOBAHUIO», TIOBTOPSITHCS 37eCh He OyJ1y, OTMedy TOJIbKO IJIABHOE:
K m3yueHuto Cu HY>KHO MOAXOJAUTH, YK€ MOHUMAas yKa3aTeJu U
yMesi ¢ HUMHU 00parnarbcst; 6oJiee TOro, KeaTebHO UMEeTh HEKOTOPBIi
OTIBIT HAIKCAHUSI TPOTPAMM, YTOOBI OTJIMYATH XOPOIIee OT IJI0XOTO, BeIhb
cam s13piKk CH pa3BUBaeT 9TO YyrOJIHO, KPOME KYJIBTYPBI IIPOrPAMMHUCTCKOTO
MBIIIJIEHUS.

Hecmorpst na Bcé ckazanHoe, s1 yOeXKJIEH, 9TO n3ydarh 136k Cu 1 HU3-
KOYPOBHEBOE TTPOrpaMMUPOBaHUE HEOOXOINMO; ITPOCTO HE CJEIYET C ITOrO
HaunHaThb. IIporpammucta, we 3uatoriero Cu, paborogaresn BpsiI JIU BOC-
IPUMYT BCEPhE3, Jaxke ecyu nucarh Ha Cu oT KaHaugaTa He Tpedyercs,
U 9TOMY €CTh MPUYUHBI. UesI0BeK, He YyBCTBYIONIUI HA yPOBHE TOJCO3HA~
HUsI, KAK KOHKPETHO KOMIIBIOTED JIEJIaeT TO WM TO, HOMPOCTY HE MOXKET
[IACATh KAYeCTBEHHBIE IMPOTPAMMBI, CKOJIb OBl BBICOKOYDOBHEBBIE SI3BIKU
IPOTPAMMUPOBAHUS OH HU HCIOJIb30BaJ. VI3ydaTh a3bl B3anMOIEUCTBUS C
OIIEPAITOHHO cHUCcTeMOit Toxke Jytrie Bcero Ha Cu, Bcé ocTajbHOE HE JAET
IIOJIHOTHI OILLYIICHUNA.

Heobxomumocts uzydennst Cu, ecii TAKOBYIO TIOCTYJINPOBATH, TPUBOIUT
Hac K 1pobsieMe ocBoeHUsl yKazareseil. Pabora ¢ ykazaressiMu KarKeTcst
IIPOCTOI TOJBKO TeM, KTO JIABHO W IIPOYHO YMEET ¢ HUMU OOPAIAThCs, a JJIst
GOJILITIMHCTBA HOBUYKOB YKA3aTEJN — 9TO OPPOMHBIH U TPY/IHOIIPEOIOJIUMBII
6apbep. B Cu ncnonb3oBaTh apecHble BhIPAYKEHNsI IPUXOIUTCS CXOLY, 9TO
HY>KHO, 9TOOBI IIPOCTO MPOYUTATH C KJABUATYPHI 1ej10e Yuc/io. IlombiTku
obOydarh s3biKy Cu Jiojieil, He yMeronmx o0palaThbcs ¢ yKa3aTeJasaMu 1
aJpecaMu, CPOJIHA HEDE3bI3BECTHOMY IIPUHIIAILY BOCIUTAHUS depe3 oTOop:
KTO BBIILJIBIBET — MOJIOJIEI, KTO YTOHYJI — T€X He XKaJIKO.

Urak, eciin umeth B Buty B Oymayriem uzydenne Cu, TO MpeaBapuTEILHO
HY>KHO OCBOUTH KAKON-TO #3bIK, B KOTOPOM &) €CTh YKA3aTeJd, IPUIEM
B NOJIHBIA poct, 6e3 BesAKol cGopKHM Mycopa; 6) Ge3 ykasaTeseil MOXKHO
00XOTNTHCS, TTOKA 00yIaeMbIil He OKazkeTcs Hojiee-MeHee TOTOB K X BOCITPU-
SITUIO; U B) HAYAB UCIOJbL30BATH yKa3are/u, 00y4aeMblil pACIIUPUT CBOU
BO3MOYKHOCTH, TO €CTh B YKa3aTeJAX JI0JIKHA OBbITH peasibHasi HOTPEOHOCTb.
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3ameuy, 6e3 IyHKTa B) MOXKHO ObLI0 Obl uctosb3osarh C++/STL, HO Korga
B pACIOpsIZKEHNE yIeHUKA IMONaIal0T BCIKUe vector, 1ist u mp., CTUMYJI
JJIsE TPUMEHEHNsT HI3KOYPOBHEBBIX yKa3aTesell Hem30eKHO [TPOIaaeT BMe-
cTe ¢ BOBMOXKHOCTBIO KOIIa-HUOY/Ib HAYIUTHCS CAMOCTOSITEILHO CO3/IaBaTh
CJIOYKHBIE TTPOOIEMHO-OPUEHTUPOBAHHBIE CTPYKTYPBI JAHHBIX. A BOT BceM
TPEM IIYHKTAM OJHOBPEMEHHO yJIOBJIETBOPsieT TOJMbKO [lackamb; 9TOT A3bIK
[TO3BOJILET MOJIONTH K YKA3aTesIM IIJIaBHO U M3JIaJIH, HEe UCIOJIb3Ys U He
BBO/ISI UX JIO TE€X II0OP, IIOKA yPOBEHb O0OYYaeMOro HE CTAHET JIJIsi STOTO
JIOCTATOYHBIM; B TO YK€ BpeMsl ¢ MOMEHTa MX BBeJieHusT yKaszarean B [lac-
KaJie IPOSBJISIIOT MPAKTUIECKH BCE CBOMCTBA <«HACTOSINNX» yKasaTeseil,
3a UCKJIIOYEHHEM pa3Be 4To ajpecHol apudmeruku. [lonck npyroro s3bi-
Ka C AHAJOTHIHBIMU BO3MOYKHOCTSIMU TI0 M3yYEHUIO yKa3aTeell oKa3asics
6e3pe3yIbTaTHBIM; ITOX0XKe Ha TO, 4To [lackasro mpocTo HET ajabTepHATUBLI.

C zipyroii cTOpOHBI, €CJiu MBI paccMaTpuBaeM usydenne llackasrs Kak
[TOJIPOTOBUTENBHBI 3Tan mepes; Cu, MOXKHO JjIsi SKOHOMHUH BPEMEHHU OCTa-
BUTH 3a KaJpPOM YaCTh €ro BO3MOXKHOCTEH, TAKUX KaK TUI-MHOXKECTBO,
orepaTop with u BiIOKeHHBIe o/ IIporpamMmbl. CreyeT IIOMHUTD, 9TO Iie-
JIBIO U3YUEHUsT 3/IECh sIBJISIETCsT He «sA3BbIK [lackaiby, a npozpammuposarive.
Her coBepriieHHO HUKAKOTO CMBIC/IA B HACTONYNBOM BIAJIOJUBAHUN YICHUKY
bOpMaIBLHOTO CHHTAKCHCA, TAOIHUIT IPHOPUTETOB OIIEPAIAil U IpodUeil 1mMo/106-
HOIT epYH/IBI: Ha BBIXOJE HAM HY>KHO IOJIYYUTH HE 3hanue A3vika [lackans,
KOTODBIH, BO3MOXKHO, YICHUKY HIUKOTa DOJIbIIE HEe ITOHAI00UTCs, a YMEHHUE
nucaTh nporpammbl. Hanbosee BbIcOKnMu GapbepaMu Ha IIyTH YICHUKA,
3/1eCh OKA3BbIBAIOTCS, BO-TIEPBBIX, BCE Te YKe yKa3aTesH, U, BO-BTOPBIX, pe-
Kypcusi, C KOTOPOI TOXKe MOXKHO HaydInThcsa paborars Ha npumepe [lackasis.
OrmernM, uro momyns CRT, HexKHO JIIOOMMBIiT HAITMMHE T1eIar0TaMu>, BO
Free Pascal’e nox Linux u FreeBSD zameuarenbro paGoraer, 10O3BOJIsSS
CO3/1aBaTh MMOJIHOIKPAHHBIE TEPMUHAJIbHDIE TporpaMmMbr; Ha Cu 9TO crenarhb
ropasJio Tpy/iHee, aBTOp 3TUX CTPOK B CBOE BpeMst, OY/yun y2Ke OIBITHBIM
[IPOrPaAMMHUCTOM, HMOTPATHJI HECKOJBKO JIHEH Ha TO, 4TOObI OoJiee-MeHee
pa3obpaTbcst ¢ OUOIMOTEKOI ncurses.

Bropas «Hem36e2KHOCTH» — 3TO MPOrPAMMUPOBAHUE HA, sI3bIKE acceMOJte-
pa. 3eck Mbl BOOOIIE NMeeM HeYTO, BECbMa, HAIIOMUHAOIIee HeOe3bI3BECTHBIE
B3anMouCKJIo9aronue naparpadsl. C oJHOM CTOPOHBI, Ha S3bIKE acceMOIepa
Jiydire BOOOIIe HUKOT/Ia M HUYEro He MHUCATh, 33 UCKJIIOYEHNEM KOPOTKUX
dparMeHToB B si/[pax OIEPAIMOHHBIX CHCTEM (HAIPUMEDP, TOUKH BXOJA B
00pabOTINKN IIPEPHIBAHUI U BCEBO3MOXKHOE YIIPaBJIEHNE BUPTYAJIbHOI Ia-
MATHIO) U B OPOMIMBKAX MUKPOKOHTDOJIJIEPOB. Beé ocrasbHoe IpaBuiibHE
mucarh Ha ToM ke Cu, 3(pPEeKTUBHOCTD 110 BPEMEHU UCIIOJTHEHUsI OT ITO-
'O COBEPIIEHHO He CTPAJIAET U JIaKe B HEKOTOPBLIX CJIydasX IIOBbIIIAETCH
61arofapsi OMTUMABAINN; TPU STOM BBIATPHIII IO TPYA03aTPATAM MOXKET
JIOCTUTATD JIECATKOB pa3. BOJILIMHCTBO TPOrpaMMUCTOB HE BCTPEYAECT HU

2Ha.CTOJI]>KO7 YTO CaKpaMEHTaJIbHOE «uses crt;» 4acTo MOXKHO YBUOETH B IIpOrpaM-
MaX, He HCIIOJIb3YIOIMUX HUKAKWUE BO3MOXKHOCTHU U3 HErO, HpI/I‘IéI\/I JaxKe B y‘IeﬁHI/IKaX.



24 TIpenucioBue Bropoe, METOIUYIECKOE

OJIHO#I «acceMOJIepHOiT» 3a/a4u 3a BCIO CBOIO Ku3Hb. C JIpyTroil CTOPOHBI,
OTIBIT PADOTHI Ha, S3BIKE acceMOJIepa KBATU(PUITTPOBAHHOMY TPOTPAMMUCTY
abCOJIIOTHO HEOOXOIUM; B OTCYTCTBHE TAKOT'O OIBITA JIIOIU He NOHUMAIOM,
ymo deaarom. IToCcKOIBKY Ha MpaKTUKe sI3bIKU acceMOJiepa MOYTH HUKOLIA
HE MPUMEHSIIOTCS, €JMHCTBEHHBIM [IIAHCOM HOJIYIUTh XOTh KAKON-TO OIBIT
CTAHOBUTCS IIEPUO/T 00y IEHUsI, ¥ IOTOMY sICHO, 9TO IIPeHedpedh acceMbIepoM
MBI HUKAK HE MOXKEM.

B xos1e nzydenns si3bika acceMbyiepa MOYKHO 3a0/{HO ITPOJEMOHCTPUPO-
BaTh, YTO TAKOE SIIAPO ONEPAIMOHHON CHCTEMBI, 3a9€M OHO HYKHO U Kak C
HUM B3anMOJEfICTBOBATD; CHCTEMHBII BBI30B MEPECTAET ObITH YeM-TO Ma-
IUYECKUM, KOIJIa ero MPUXOIUTCS JIejlaTh BPYYHYIO Ha YPOBHE MAITUHHBIX
koMam 1. [ToCKOIBKY T1eJ1b 371eCh, OLSATH YK€, He OCBOGHNE KOHKPETHOTO ACCEeM-
6Jiepa 1 Jaxke He IPOrpaMMHUPOBaHKE Ha yPOBHE acceMbiiepa Kak TaKOBOeE, a
HCKJIIOYUTEILHO NOHUMAHUE MO20, KAK YCMPOEH MUP, HE CIE/LYeT, padyMe-
eTcsl, CHAOXKATh YIEHNKA YK€ TOTOBBIMHM OHUOJIMOTEKAMHU, KOTOPBIE CIETAI0T
3a HEro BCIO paboOTy, B 9aCTHOCTH, 110 TIEPEBOJLY YUCJIa B TEKCTOBOE ITPEJCTaB-
JieHne; HaobOpOT, HAIIMCAB Ha sI3bIKE acceMbJiepa IPOCTEHBKYIO TPOrpaMMYy,
KOTOpAasi CUUTHIBAET U3 CTAHJIAPTHOIO MOTOKA BBOJA JIBA IUCJIA, TEPEMHOXKA-
€T UX U BBIJAET [TOJIyIECHHOE IPOM3BE/IEHNE, VICHNK MOMMET U ITPOIYBCTBYET
ropas/io 6OJIbINe, YeM €CJIN eMy HIPE/JIOKNTh HAIMCATh HA TOM 2Ke acceMOIIe-
pe 9ITO-TO CJIOXKHOE U PA3BECUCTOE, HO IIPHU ITOM IMIEPEBOJ] U3 TEKCTA B THCJIO
7 00PATHO BBIMIOJIHATH 33 HETO B KAKOM-HUOYIb OMOIMOTEKE MAKPOCOB. 3/1eCh
2Ke CJIeJlyeT [MOCMOTPeTh, KAK OPraHU3yIOTCs IMOAPOrPAMMBI C JIOKAJIbHBIMEI
NepeMeHHBIMA U PeKypeust (HeT, He Ha mpuMmepe (hakTopuasa, KOTOPbIH
BBICOCAH W3 MMAJIbIA U BCEM Y2Ke HAJI0eJI, CKOpee Ha IPUMEPE COMOCTABIICHIS
CTPOKH ¢ 0OPA3IOM UJIH €I Ha YEM-TO MOJO0OHOM ), KAK CTPOUTCH CTEKOBLIi
dpeiiM, KaKkue OBIBAIOT COTJIAIITEHUS O CBA3SIX.

Komb ckopo m3ygars nmporpaMMupoBaHue Ha acceMbsiepe BCEé PaBHO IIPH-
JETCsT, JIOTUYIHO 3TO caenarb do nzydenusi Cu, MOCKOJIBKY 3TO BO MHOT'OM
[IOMOTAET MOHATH, 1ToYeMy s3bIK CH MMEHHO TAKOB, KAKOB OH eCThb. KOoH-
nermust «CH Kak 3aMeHNTe b 3bIKa acceMbyiepay O9€Hb CUIBHO TOMOTAET
B U3YYEHUU ITOTO JIOCTATOYHO CTPAHHOIO sI3bIKa. AJpecHas: apudMeTrnka,
[IpUCBaVBaHUe KaK OIlEPAIlisl, OTJAeIbHbIE OllePAIlNU NMHKPEMEHTA U JTeKpe-
MEHTa W MHOTOe JIPYyroe — BCE 3TO ropasfio Jjierde MOHATh ¥ HPUHSITH, €CJIH
y2Ke 3HaTh K 9TOMY BPEMEHU, KaK BBITVISIIUT IIPOrPAMMUPOBAHIE HA YPOBHE
KOMAH/I IIEHTPAJILHOrO 1porieccopa. C JIpyroil CTOPOHBI, UJIEI0 Hauamyb 00y de-
HUe TIPOrPAMMUPOBAHUIO C SI3bIKA acceMOJjiepa He XOUeTcs Jarke 00CyXK/IaTh,
9TO 3aBEJOMBIN abCyP/I.

C y4éTOM CKa3aHHOI'O BBICTPAUBAETCSI JIOBOJIBHO OJHO3HAYHAS IETIOYKA
SI3BIKOB JIJIsT HadaJibHoro obydenust: [lackasb, s3bik accembiiepa, Cu. B sty
[EMOYKY MPAKTUIECKH B JIIOOOM MECTe MOXKHO UTO-HHOY/b J0OaBUTH, HO HU
yOupaTh U3 HEE 3JIEMEHTHI, HU IIePEeCTaB/ISITh UX MECTaMU, CYIsl 110 BCEMY,
HEJTb34I.

Suas Cu, MOXKHO BEPHYTHCH K U3YUEHUIO SIBJIEHUs, MMEHYEMOTO OIlepa-
IIMOHHON CHUCTEMOI, U €€ BO3MOXKHOCTEHl ¢ TOYKU 3peHHsl IIPOrPaMMUCTa,
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CO3/IAOIIEro I0JIb30BaTeIbCKUE IporpamMMbl. Harnr ydueHuk yke moHmma-
€T, YTO TAKOE CUCTEMHBI! BBI30B, TAK UTO MOXKHO PACCKa3aTh €My, KaKue
OHU OBIBAIOT, IOJIB3YsICh YPOBHEM TE€PMUHOJIOIUN, XaPAKTEPHBIM [IJIsI TOM
[IpeMEeTHON 00JIACTH — MMEHHO, YPOBHEM ONUCAHUS CHCTEMHBIX BHI3OBOB B
tepmuHax Qyariuit Cu. QailjIoBbIil BBOI-BBIBOJI, YIIPABJIEHHE [IPOIIECCAMU
B OC Unix (koTopoe, K CJIOBY, OPraHU30BAHO I'OPA3/I0 MPOIIE U [OHITHEE,
YeM B JPYIHX CUCTEMaX), CIOCOOBI B3aUMOIEHCTBHS IPOIECCOB — BCE TO
HE TOJIbKO KOHIICIIIUHU, JIEMOHCTPUPYIOIIUE yCTPORCTBO MUPa, HO U HOBbLIE
BO3MOKHOCTHU JIJIsi BOSHUKHOBEHUS y YIEHUKA COOCTBEHHBIX WJIEH, BEIy-
X K CAMOCTOATEIbHBIM pa3paborkaMm. OCBOeHIE COKETOB M HEOXKUIAHHOE
OTKPBITHE TOT'O, CKOJIb IIPOCTO IUCATH IIPOI'PAMMBI, B3ANMO/IEIICTBYIOIIHE
MeXK1y CODOil Yepe3 KOMIBIOTEPHYIO CETh, JaET YIeHUKAM U3PSITHYIO 03y
SHTYy3Ma3Ma.

B Kakoii-To0 MOMEHT B KypCe CTOUT YIIOMSIHYTb pasjiejisieMble JaHHbIE U
MHOT'OIIOTOYHOE IIPOrPAMMHUPOBAHUE, TOAIEPKHYB, 9TO C TPEIAMU JIyIIlle
He paboTaTh, JaxKe 3Hasi, KaK 9TO JEJAeTCs; WHAYe TOBOpsi, HAJIO 3HATH,
KakK paboTarhb ¢ TpejaMu, XOTs Obl JJIsi TOr0, 4TOObI OCO3HAHHO IIPUHSTH
perrierre 06 OTKa3e OT WX WCIOJB30BaHMS. B TO ke BpeMms JI0O0MY KBa-
JIUIMUPOBAHHOMY ITPOTPAMMUCTY HEOOXOIMMO MOHUMATH, 3a9eM HY 2KHBI
MBIOTEKCHI B ceMadOPBI, OTKY/[a BO3HUKAET HOTPEOHOCTH BO B3AUMOUCKIIIO-
YeHUH, YTO TAKOEe KPUTUYECKAs CEKIUs U T.I., B IPOTUBHOM ClIydae, K
[IpUMEDY, IATas OIMICaHne apxXuTeKTyPhl siapa Linux min FreeBSD, genosex
IIPOCTO HE MONMET, 0 YEM HUJET pedb.

VmMenno TakoBa TPaJUIIMOHHAS [TOCIEI0BATEIBHOCTD IIPOIPAMMUCTCKIX
Kypcos Ha daxyaprere BMK: B nepsom cemectpe Kypc «AJropuTMbl u
AJITOPUTMUYECKHE sI3bIKUA» IOJIepKUBaeTcs nmpakTukyMoMm Ha [lackase,
BO BTOPOM CE€MECTpE JIEKITHOHHBI KypC TakK M HA3BIBAETCS « APXUTEKTypa
9BM u s3bIk accembiiepas, a JEKIUOHHBI KypC TPETHEro CeMecTpa —
«Ornepalmontble CHCTEMbI» — IpeJoaraeT npakTukyMm na Cu.

Heckonbko ciioxkHee ¢ 4eTBEPTHIM CEMECTPOM; JIEKITMOHHBIN KypC TaM
HazbiBaercs « CUCTeMbl TPOrPAMMUPOBAHUST> U MIPEJICTABISET COOON JOBOJIb-
HO CTPAHHOE COYETAHUE BBEJECHUS B TEOPUIO (POPMAJIBHBIX I'DAMMATUK W
00'bEKTHO-OPUEHTUPOBAHHOI'O IIPOrpaMMupoBanus Ha npumMepe Cu++. Ecim
rOBOPUTDH 0 MOEM MHeHuHr, TO CH-+-+ B/ I MOYKHO HA3BaTh YJAYHBIM A3bI-
koM Jyta nepsuanoro ocsoernst OOII, na u BooOIie 3TOMY SI3BIKY He MECTO B
[IPOrpaMMaX OCHOBHBIX KYPCOB: T€ U3 CTYJ/IEHTOB, KOTOPbIE CTAHYT IIpodec-
CHOHAJIBHBIMU [IPOrPAMMUCTAMHE, ITOT sI3bIK MOI'YT OCBOUTH (U OCBAUBAIOT)
caMu, TOrJa Kak TeM, KTO OyaeT paboTaTh 10 POJICTBEHHBIM WJIU BOOOIIE
JIPYTUM CIIEIUAJIBHOCTSIM, [IOBEPXHOCTHOE 3HAKOMCTBO C Y3KOCIIEeINAIbHBIM
IpodeCCUOHAIBHBIM HHCTPYMEHTOM, KAKIM, HECOMHEHHO, SABJISETCS sI3bIK
Cu++, #e npubaBisier HE OOIIET0 KPYro3opa, HA MOHUMAHUs YCTPONCTBA
MHUpA.

C guraressMu, Ha KOTOPBIX OPUEHTHPOBAHA 3T KHUTA, CUTYAIHsT BBITJIs-
JIAT HECKOJIBKO WHAYE: Te, KOMY IPOrPAMMHUPOBAHIE KAK BUJ J€ATEJIHHOCTI
HE MHTEPECHO, IIPOCTO HE CTAHYT €€ YNTaTh, & T€, KTO U3HAYATIHLHO XOTEJI
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CTaTh IIPOrPAMMUCTOM, HO IIpu OoJiee OJIM3KOM 3HAKOMCTBE C 9TUM BUIOM JIe-
SITEJIBHOCTU ITOMEHSIJI CBOU IIJIAHBI, CKOPee BCEro, OPOCAT YTeHHe Ijie-Huby/ b
HA BTOPOW-TPEThell YacTu U JI0 KOHIA B JI0O0OM ciaydae He mobepyrcs. B To
K€ BpeMsl TeM, KTO OJIOJIEeT 3Ty KHUTY IEJIMKOM — TO €CTh Oy IyIIUM IIPO-
deccronamaM — MOYXKeT OKa3aThCs MOJe3eH He TO ITOOBI 136K Cr++ Kak
TAKOBOI, BEJ[b €r0 MOYKHO U3YyUIUTh 110 JIO00 U3 COTEH CYIECTBYIONNX KHAT,
a CKOpee TOT OCODBI B3IVIAJ] HA ITOT S3bIK, KOTOPBI §1 BCEr/Ia CTApaloCh J10-
HECTH JI0 CTYJIEHTOB Ha CeMHHapaX YeTBEPTOro cemecTtpa: B3rysa i Ha Cu-+-+
HEe KaK Ha TPOdECCHOHATBHBIN WHCTPYMEHT, a KakK Ha YHUKAJLHOE sIBJICHUE
Cpeiu CyIIeCTBYIONINX sI3bIKOB IIporpamMmupoBanusi, KakuM Cu-++ 6bL1 710
TOr0, KaK ero 6e3HaIEKHO MCIIOPTHJIA aBTOPhI CTaHIapToB. [losToMy s cués
HY>KHBIM BKJIIOYUTH Cr+-+ B 9HCJIO S3BIKOB, OMMCAHHBIX B 9TOW KHUre; 00
0CODEHHOCTSIX MOErO TOJIX0/Ia K 9TOMY sI3bIKY TOBOPUTCS B IIPEUCIOBUAU K
ceJIbMOIl YacTu, KoTopasi KaK pa3 u nocssieHa Cu-++-.

Kaxk HUCIIOPTUTH XOPOIIYIO UOEI0 1 KaK eé cractu

K coxastenuto, Mesioun n 9aCTHOCTH JEJIAI0T CEPHUIO MPOrPAMMUICTCKIX
KypcoB, npuHsTyio Ha BMK, 6e3nanéxxuo naiékoii or copepineHcTsa. Tak,
HA JIEKITUSX [IEPBOTO CEMECTPA CTY/IEHTAM 3a4eM-TO B/IAJIOIHMBAIOT TaK HA3bI-
BaeMblit «cranmapTHeiil [lackaab», KOTOpPBIN TpemcTaBiasger coboit MOHCTDA,
TOJTHOTO Pa3Be UTO JIjIsl YCTPAIIEHUS U B MIPUPOJE HE BCTPEUAIONIETOCS; IPU
9TOM HA CEMUHAPaX TEX K€ CTYJIEHTOB 3aCTAaBJISIOT IIPOIPAMMUPOBATH HA
Turbo Pascal mox Bcé Tot ke MS-DOS — na MEpTBOit cucreme B MEPTBOIA
cpejie, BIOOABOK HE MMEIOIIEHl HUKAKOTO OTHOIEHUSI K «CTAHIAPTHOMY »
ITackasro, 0 KOTOPOM PaCCKa3bIBAIOT HA JIEKIUAX. BOJIbIlle TOrO, JEKIUun
IIOCTPOEHBI TaK, OYJITO IEJIBIO SIBJISETCH HE HAYIUTHCS IIPOrPAMMUPOBATH,
a M3y4YUTh B MOJPOOHOCTSIX UMEHHO s3bIK [lacka/ib Kak TaKOBOM, TPUIEM
B €ro 3aBeJ0MO MEPTBOIl BEPCHHU: TPATUTCSA MOPE BpeMEHH Ha (DOPMAaJIb-
HOE OIMCAHWE €ro CUHTAKCHCA, MHOTOKDATHO IMOMYEPKUBAETCs, B KAKON
KOHKPETHO [OCJI€0BATEIbHOCTH JOJXKHBI UITU CEKIUU Onucanuii (robast
peasIbHO cymecTByIomas Bepcus Ilackass 1mo3Bosiser pacCTaBUTh ONMCAHIS
B IIPOU3BOJILHOII 1TOCJIEIOBATEFHOCTH, M YK TOYHO HET HUYETO XOPOIIEro B
TOM, 9TOOBI, CJIe/Iysl COIVIAIIIEHUSIM CTaHmapTHoro [lackass, onucbiBaTh B
CaMOM HadaJie TPOrPAMMBI MEMKU, KOTOPBIE OYIYT UCIOIH30BATHCSA TOJTBKO
B T'OJIOBHOU IpPOrpaMme, TO €CTh B CAMOM KOHIIE TEKCTa IIPOrPAMMBbI, HO
BUJIHBI IIPU 9TOM OyyT 3a4€M-TO BO BCEX IPOIEAypax U (DyHKIUAX).

Bo BTOpOoM cemectpe sI3bIK acceM0biepa, 9TO yiKe, yBbI, 02KHJIAeMO, Je-
MoHcTpupyercst Toxke 1og, MS-DOS, To ecTh nsydaercs cucreMa KOMaH]
16-6urnbix upomneccopos Intel (8086 u 20286). IIporpammupoBanue o,
3aBeJIOMO MEPTBYIO CUCTEMY PACXOJIA2KUBAET CTYICHTOB, KYJIbTUBUPYET IIPeE-
3pUTEIbHOE OTHOIIEHNE K TIPEIMETY (M 3TO OTHOIIEHHWE TaCTO TIEPEHOCUTCSI
Ha upenogasaresieii). Bupodem, B neficTBUTEIBHOCTH HET 0COOON PA3HUIIBL,
KaKOl KOHKPETHO acceMbJiep M3ydarh, IJIABHOE — MOMMATh JIOTUKY pabOThI
C perucTpaMu u O0JACTAMHU IAMATH; HO KaK B 9TOM KypCe PaCCTaBJISIOT-
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Csl aKIIEHTBI — CO CTOPOHBI IIOHSTH OYEHb TPYJIHO, BO BCSIKOM CIIydae, Ha
BBIXO/IE OOJIBITUHCTBO CTYJAEHTOB HE TIOHUMAET, 9TO TAKOEe IIPEephIBaHUE, U
MPAKTUYECKN HUKTO He 3HAET, KAK BBITVISIIUT CTEKOBLIN (bpeiim.

Bcé 6osiee-MeHee IPUXOIUT B HOPMY JIUIIb HA BTOPOM KypPCe, [Jie UCIIOJIb-
syercst Unix (FreeBSD) u unctsiit Cu n3yuaercst IMEHHO B 9TOM, UI€agbHO
nonxopsiieit st Cu cpene. OaHAKO MepeJl STUM IEJIBIX JIBa CEMeCcTpa
TPATSITCS, MSTKO TOBOPsI, C COMHUTEJIBHON 3(PDEKTUBHOCTHIO.

Heckombko ner nazan va BMK Ha omHOM M3 TPEX MOTOKOB HAYAJICH
9KCIIEPUMEHT [0 BHEJPEHUIO HOBOI mporpammbl. Hajo oTnaTh mosKHOe
aBTOpaM 3KcrepumMenTta, ramioir Tpyn MS-DOS onu u3 yuebroro mnporecca
YCTPaHWJIN, HO, K COXKaJIEHUIO, BMECTE C OTKPOBEHHOI MepPTBEUYUHOI IKCITe-
PUMEHTATOPBI BEIKUHY/IN U A3bIK [lackasib, HaunHast obydenue mpsmo ¢ Cu.
D710 ObLTO OBI BIOJIHE HOPMAJIBLHO, €CJi ObI BCEe MMOCTYIAIOIIIE Ha, TePBbIi
KypC abUTypPHEHThI UMEJIH XOTsI Obl 324aTOYHBIN OIBIT IIPOrPAMMUPOBAHUSL:
JIIST 9eJIOBEKa, yrKe BHjeBIIero ykasarean, Cu He MpeicTaBiisieT 0COObIX
ciiokHOCTEH. ¥YBBI, Haxe EI'D mo mudopmarnke He MOXKET 00ECIIEUNTH
HaJIn4re XOTsi Obl CAMBIX IPUMUTHBHBIX HABBIKOB IIPOTPAMMUPOBAHUS Y
MIOCTYHAIOIINX: CAATH €r0 Ha MOJOYKUTETHHBIN OAJIJT BIIOJIHE MOYKHO, COBEp-
[IEHHO He yMesl TPOrPaMMUPOBAThH, HE TOBOPS yKe O TOM, UTO yKa3aTeJu
B IIKOJIbHYIO porpamMMy HHGOPMATHKHA (U, COOTBETCTBEHHO, IIPOTPAMMY
EI'9) ne Bxoggar. BoabIIMHCTBO IEPBOKYPCHUKOB IIPUXOJAT Ha (DaKyJIbTET ¢
abCOJTIOTHO HYJIEBBIM YPOBHEM MMOHUMAHHUS, YTO TAKOE MPOrPAMMUPOBAHUE U
KakK 9T0 BCé BbINIsanT; CU CTAHOBUTCS JJIsi HUX IIEPBBIM B XKU3HU SI3BIKOM
[IPOrPAMMUPOBAHUS, & HA BBIXOJIE MBI [IOJYYaeM OTKPOBEHHYIO KaTacTpody.

[Tpuasarerit Hva BMK mopsimok momadn nporpaMMUCTCKUX JIACIIUILIAH
Ha MJIQJIIIAX KypPCaX IPeJCTaB/IsieTCs MHE IOTEHIIUAJBHO CAMBIM YIadHBIM
73 BCEro, UITO s KOTJA-JIN00 BUJIE — €CJIU Obl He YIIOMUHABIIHAECS BBIIIIE
«MEJIOYM» BPOJIe UCIOJIb30BAHUS 3aBEIOMON MEPTBEUNHBI, YOUBAIONIUE BCIO
uzeio. YHopHoe HexkeJaHue Ipenojasareseil orkazarbes or Windows (Tou-
Hee, or MS-DOS) npusesio k Tomy, 4ro Gyiyiiee Beeil KOHIEIIUE 0Ka3aI0Ch
0], COMHEHUEM; MOJIEPHU3AINS, KOTOPas PAHO WJIN TO3/THO TIOTPOCTY HEU3-
GexKHA, MOXKET Telepb HOCUTH XapaKTep TOTAJBHON PEBOJIIOINH, CIIOCODHOM
OKOHYATEIbHO Pa3pyIUTh (PyHIAMEHTAIbHBIN XapakTep IPOrpaMMUCTCKOM
noaroroskn Ha BMK, nmpeBpaTtns €€ B MaJ0OCMBICTIEHHYIO TEXHUIECKYTO
JapeccupoBKy. KHura, KOTOpyIO BbI JIEPXKUTE B PYKAX, IPEJCTABJISIET CODOI
[IOIIBITKY €8 aBTOpa COXPAHUTh XOTs Obl B KAKOM-TO BHUJI€ YHUKAJIbHBIM
METOMIECKHUI OIBIT, KOTOPOMY TPO3UT ToJHoe 3abBerune. 1 ybexxaéH, 9To
JIJIsT MOJIEPHU3AIME CEPUU IPOTPAMMUCTCKUX KypcoB, nMetormuxcs Ha BMK,
COBEPIIEHHO He 00513aTeIHHO ITY CEPHUIO MMOJHOCTHIO PA3PYIIATh, JTOCTATOIHO
OTKA3aThCsl OT UCIOJIB30BAHNS MEPTBBIX HHCTPYMEHTOB B MOJIb3y MHCTPY-
MEHTOB YKUBBIX — HO 9TO CaMO O cebe BO3MOXKHO TOJIBKO € MEPEXOJ0M Ha
cucteMbl cemeiicTBa Unix.

U nocnennee. Eciu BbI, KTO 9uTaeT ceifdac TOT TEKCT, BXOAUTE B YHUCIIO
MOWUX KOJIJIEr-IIPEIoABATE el U XOTUTE 3a1eHCTBOBATE ITY KHUTY B yIeOHOM
[portecce, si JOJ2KEH BAC YeCTHO IPeLyIpeauTh 00 OJHOW OYeHb BaXKHOIA
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Bery. Barmmm co6CTBEHHBIM OCHOBHBIM CIIOCOOOM OOIIEHS C KOMITBIOTEPOM
B [IOBCETHEBHOI XKU3HU JI0JIKHA OBITH (CTaTh!) KOMaH/IHas CTPOKa. Knura
pacdyuTaHa Ha TO, YTO YYEHHK HCIOJIb3yeT KOMaHIHYIO CTPOKY, OT/JaBasd
eil npejamouTeHne nepej rpadpudecKkuMu nHTepdeiicaMn — TOJBKO TakK y
HEro ecTh MIAHC CJeJIaTh IepedrceHHble BhIle Iaru K npodeccun. Ecim
BBI CAMU Kommpyere (hailiibl, IepeTacKnBasi HKOHKU MBIIIKOMN, BbI BPS, JId
cMoOXKeTe yOeIUTh BalllnX YYeHUKOB, 9TO KOMaHJHAas CTPOKa 3(ddeKTrBHee
u yaobHee, BeJIb BbI caMU B 3TO He BepuTe. HacKOJIbKO s MOTY CYIUTD, B
TAKOM CJIydae MOsi KHUT'A JIJIs Bac Oecrosie3na.

Hpe,ZLI/IC.TIOBI/Ie TpeTbe, HallyTCTBEHHOE

DTO HpEUCIOBHE, MOCJEHEe U3 TPEX, aJIPECOBAHO TEM, KTO PEIIHJI
BOCIIOJIb30BATHCA MOeH KHUTOM, 9TOObI N3y4YaTh IPOrPAMMHUPOBAHUE — OIUH
U3 CAMBIX YBJIEKATEIHHBIX BUJOB YEJIOBEYECKON IEeATETbHOCTU JJIs TeX, KTO
He 00/1e1E€H UHTEJLJIEKTOM.

M3naBHa caMbIM YMHBIM B yMEJIBIM JIIOJSIM XOTEJIOCh CO3aBaTh YTO-TO
Takoe, 4To deticmayem camo no cebe; N0 MOSIBIIEHUS JIEKTPUYECTBA TAKOEe
OBLIO JTIOCTYIHO TOJIBKO MexaHukaMm-dacosmukaM. B XVIII seke [Ivep 2Ka-
Ke—ﬂpo?’ CO3/1aJ1 HECKOJIBKO YHUKAJIbHBIX MEXaHUYECKUX KYKOJI, KOTOpbIEe
HA3BaJI «aBTOMATOHAMUY: OJHA M3 STUX KYKOJI UI'PAET HA OPraHe IIATh Pa3-
HBIX MEJIOJUil, IPU 3TOM HAXKUMAaeT HAJbIAMU Hy2KHbIe KJIABUIIN OPraHa,
IIyCTh U CJIEJIAHHOTO CIIEIWAJIBHO JIJIsi He€, HO IIPU 3TOM peajibHO yIIpaB-
JISTIOITETOCS KJIABUIIIAMMY; JIPYTas PUCYyeT Ha OyMare HOBOJIBHO CJIO2KHBIE
KapPTUHKU — JIIO0YIO U3 33J]aHHBIX TpEX. Hakowner, mocequsisi, camasi CJI0¥XK-
Has Kykia, «[lumymuit mansanky winn «Kamamurpad», nuiier Ha 6ymare
dpasy, oOMaKnBas I'yCHHOE TEPO B YEPHUIBHUILY; ppa3a COCTOUT U3 COPO-
Ka OYKB U «IIPOrPAMMUPYETCsi» TOBOPOTAMU CIIEITUAJIBHOTO KOJIECA. DTOT
MeXaHW3M, 3aBepIIéHHbIi B 1772 romy, cocrouT u3 6oJjiee 4eM MIECTH ThICAY
JeTaJieii.

Koneuano, camoe cjro2kHOE TIpU CO3JAHUHU TAKOTO aBTOMATa, — ITO NPU-
Jdymamsd BCIO €r0 MEXaHUKY, HANTH TaKOe COUETaHUE JeTajiell, KOTOpoe
3aCTABUT MEXaHUYECKNE PYKH COBEPIIATH CTOJIb CJIOXKHBIE U TOYHbBIE JIBU-
JKEHUST; HECCOMHEHHO, co3maTesb «llurmrymero Maasankay ObLT yHIKAJIHHBIM
renveM B objracTu MexaHUKU. HO KOJIb CKOPO BBl MMeEETE JIeJI0 C MEXaHU-
KO, O/IHOM reHMaJIbHOCTU BaM He XBaTuT. [Ibepy 2Kaxke-/Ipo mpwuriioch
U3TOTOBUTDH KAYXKIYIO U3 MIECTH THICST JI€TaJeil, BBITOUYUTD UX U3 METasIa C
daHTaACTUYIECKON TOYHOCTHIO; KOHEYHO, 9aCTh PAOOTHI OH ITOPY YU/ HAEMHBIM
paboTHUKAM MPUHAJJIEXKAIIEH eMy MacTepCKoi, HO haKT ocTaéres (hpaxToM:
KPOMeE T€HHAJBHOCTH KOHCTPYKTOPA TAKNX MEXAHUIECKUX WU3JEJIHil, I UX
MTOSIBJIEHUsT HEOOXOIMMO €I1é OIPOMHOE KOJIMYECTBO YeJIOBEYECKOTO TPY/Ia,
IIpUTOM TaKoro, KOTOprﬁ HEBO3MOXKHO Ha3BaTb TBOPYECKHNM.

3B psge uCTOUHHKOB — «JIpo3», HO 9TO HENPABIILHO; IIOC/IEIHAs GyKBa BO DpaH-
1my3ckoit (pamumu Droz He TPOU3HOCUTCS.
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Apromaronbr 2Kake-JIpo mpejicraBiisiior co0Oii CBOEro pojia IKCTpe-
MaJIbHYIO MJIJIIOCTPAIIAI0 BO3MOXKHOCTEH TBOPSIIEIO YeJI0BEYECKOI'O Pa3yMa
B COYETAHUU C BJIOYKEHUEM OOJIBITIONO KOJIMIECTBA PYTUHHOIO TPY/a IO
U3rOTOBJIEHUIO MAaTepPUAJIbHBIX JeTajleil; HO TOT Ke IIPUHIUI Mbl MOXKEM
HaOJIIOATh €J[Ba JIM He B JIIOOOM BHJIe KOHCTPYKTOPCKOH JIeATeIbHOCTH.
T'ennanbHBIil apXUTEKTOP MOXKET HAPUCOBATH ICKMU3 IIPEKPACHOTO IBOPIIA
U CO3/1aTh €ro MOAPODHBIM IPOEKT, HO JBOPEI] HUKOIA He ITOSBUTCS, €CJIH
He HaNJIETCS YKeJIaloNUX OIJIATUTh TPY/ ThICAY JI0JIeil, 3a/1efiCTBOBAHHBIX
BO BCeil IeroYKe IIPOU3BOJICTBA CTPOUTEIbHBIX MaTepHUAJIOB, & 3aTeM U B
CaMOM CTPOUTEJILCTBE. ' eHnAaIbHBIN KOHCTPYKTOP MOXKET NMPUIyMaTh HO-
BBIIT aBTOMOOMIIL UJIN CAMOJIET, KOTOPBIE TAK W OCTAHYTCS 3a/[yMKOMH, ITOKA
TBICSYN JAPYIUX JIOJE He coracarcs (CKopee BCEero, 3a JIEHbIU, KOTOPbIE
TOXKE JIOJZKHBI OTKY/Ia-TO B3dThCsl) U3TOTOBATDH BCE HYYKHBIE JIETAJIU U ar-
perartsl, a IIOTOM, COeIUHUB UX BCE BMeCTe, IIPOBECTU IUKJ UCIBITaHUH
u mopaboTok. IloBciomy TBOpYECKMit TEXHUYIECKUIT TeHUiT HATHIKAETCS Ha
MaTepUaIbHYIO P03y KU3HU; MBI BOOUUIO BUIUM PE3YJILTATHl pabOThI T€HU-
aJIbHBIX KOHCTPYKTOPOB, €CJIM COIIPOTHBJIEHNE MaTEPUAJIbHOI CPEJIbI yIaeTCs
1IPE0/10J1eTh, HO MbI MOXKeM JIUIIb JIOTa/IbIBATHCS O TOM, CKOJIBKO CTOJIb 2Ke
TeHMAJbHBIX Hel Oe31apHO MMPOIaJo, TaK U He HANIs BO3MOXKHOCTH BOILIO-
TATHCS B MeTaJlle.

C mosiBJieHIEM TIPOIPAMMUPYEMBIX KOMIIBIOTEPOB CTAJIO BO3MOXKHO CO-
371aTh HEYTO, JAEHCTBYIOIIEe caMo 1o cebe, m30eKaB IIPU ITOM CJIOKHOCTEIA,
CBSA3aHHBIX C MaTePHUAJIbHBIM BOILIOIeHuEM. [IpoekT jloma, camosiéra min
aBTOMOOMJIST — 3TO JIMIITH (POPMATBHOE OMUCAHNE, IO KOTOPOMY 3aTeM Heob-
XOJIMMO CO3/aTh CAM aBTOMOOWIb WX JIOM, HHAYE OT TAKOTO IPOEKTa He
OyIeT HUKAKOro TOJIKY. KOMIbIOTEpHAs IPOrpaMMa, — 3TO TOXKE POPMaLL-
HOe ONUCAHUE TOro, YTO JOJI2KHO IIDOU30UTH, HO, B OTJINYHE OT TEXHUYECKNAX
[IPOEKTOB, MpOrpaMMa camMa 1o cebe ecTb roroBoe usgesiue. Ecim Obr
IInep 2ZKake-ZIpo MOTr MaTepuaIN30BLIBATH CBOU 33,y MKH, IIPOCTO BBITOJTHUB
qepTexKu, OH Obl HABEPHAKA YAUBUI IMyO/JIUKY UeM-HUOY/Ib Topas o boJiee
CJIOXKHBIM, Hexkesun «[Iurmyumit MaaBIuKy ; MOKHO CKa3aTh, 9TO ¥ IPOrPaM-
MHCTOB TakKas BO3MOXKHOCTH ecThb. lloxKaJyil, He OyzmeT mpeyBenIeHneM
3adBUTH, YTO IPOrPaMMUPOBaHUEe — caMasl TBOpUYecKasl U3 BCeX MHXKEHEePHO-
TEXHUIECKUX [IPOMECCHil, U STUM IIPOrPAMMUPOBAHUE IIPUBJIEKAET HE TOJIHKO
MpodeCCUOHATIOB, HO W OIPOMHOE JHCJIO JIOOUTEIei; BEIHBIN BOIIPOC O TOM,
9€ero B MPOrPaMMUPOBAHUU OOJIbITIE — TEXHUKH WJIM UCKYCCTBA — HE PEIIEH
HU B YbIO MOJIB3Y U BPSJ JIX KO[/Ia-HUOYIb OyIeT Peméx.

[TonéTr nHKeHepHON MBICTN, He CBA3AHHBIN MPOU3BOJICTBEHHON PYTHHOM,
Hen36eKHO MMPUBOJUT K HAPAIIUBAHUIO CJIOYKHOCTH IIPOIPAMMUPOBAHUS KaK
JIMCITUIIJINHBL, U STUM OOyCJIOBJIEHBI HEKOTOPbIE OCOOEHHOCTH 3TOH YHUKAIb-
HO#l mpodeccun. V3BeCcTHO, 9TO TPOrPAMMUCTA, HEJIb3sI BBLYUUTh, I€TOBEK
MOXKET CTaTh MPOTPAMMUCTOM TOJIBKO CAM — WJIM HE CTaTh UM BOBce. Bricimee
oOpa3oBaHUe IIPU ITOM KeJIATEIHbHO, TIOCKOJbKY XOPOIllee 3HAHNE MATeMaTH-
K, (DU3NKA U IPYTUX HAYK IPUBOIUT MO3TU B MOPSIOK U PE3KO MMOBBIIMIAET
MOTEHIINAaJ caMopa3Butus. «lIporpaMmmucTckues mpeMEThI, U3ydIacMble
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B BY3e, Toxke MoryT OBbITH 10OJI€3HBI, JaBast HH(MOPMAIIUIO U HABBIKU, KO-
TOpBIE B IPOTUBHOM CJIYYae MPHUIIIOCH Obl BHINCKUBATH CAMOCTOSITEIHHO;
HO, HaOJI0asl 33 Pa3BUTHEM OYIyIIMX MPOTPAMMUICTOB, MOYKHO BITOJIHE
OIIPEIETEHHO CKA3aTh, 9TO POJIb «IIPOTPAMMUCTCKUX» MPEAMETOB B 3TOM
Pa3BUTUU TOPA3J/I0 CKPOMHEE, YeM MPUHITO CINTATDH: He Oy/Ib IperoiaBaTeis,
OyyIInii TPOrPAMMUCT HAIIET ObI BCE HYKHOE CaM; JIa OH TaK W IMOCTYTa~
€T, MMOCKOJIbKY YCUJIMsT TIpenojiaBareseii 06ecednBaT ero moTpedbHOCTH B
CIIEIUAJIBHBIX 3HAHMUAX XOPOINO ecjiu Ha, derBepTh. CaMm Oy/yuu yHUBEPCH-
TETCKUM TIPENoIaBaTe/ieM, s, TeM He MeHee, JTOJKeH MPU3HATh, ITO 3HAKOM
CO MHOTHUMH MIPEKPACHBIME IPOTPAMMUCTAMUI, UMEIOITUMHA HEIPOPUILHOE
BBICIIEe 00pa3oBaHme (XUMUIECKOE, MEJUITMHCKOE, (DUIOIOTHIECKOe) NN
JaXkKe He UMEIOINMHI BOODINe HUKAKOTO JUTIIOMA; C JIPYTOif CTOPOHBI, Oy-
JIyau PO ECCHOHATBHBIM IIPOIPAMMUCTOM, IIYCTh TElepPb yKe, BO3MOXKHO,
U OBIBIIIKAM, I MOT'Y COBEPIIEHHO OIIPEJIEIEHHO CKAa3aTh, 9YTO IIPOMUIIBHOE
YHUBEPCUTETCKOE 00pa30BaHmne, KOHETHO, TOMOTJIO MHE B IIJIaHe TTPOdeccu-
OHAJILHOTO POCTA, HO B IIEJIOM IIPOTPAMMUCTOM sI CAEIa cebs caM, WHOM
BapHUaHT IIONPOCTY HEBO3MOKeH. [lojrydaercs Tak, 4To BbICIee 0Opa3oBaHue
JIJIS IPOTPAMMHUCTA YKeJIaTeIbHO, HO He 00A3aTe/bHO, 8 BOT caMoo0yIeHne,
HAIIPOTHUB, KATETOPUIECCKN HEOOXOINMO: €CJIN MOTEHITUAILHBIA ITPOrPAMMUCT
He cjieiaeT cebsi caM, JIPYrue U3 Hero MporpaMMECTa He CIEIA0T U MOJABHO.

Kwura, KoTopyio BeI cefivac unTaere, MOJIyInIach B pe3yIbTaTe MOMBITKI
coOpaTh BOEIUHO OCHOBHBIC CBEICHUS, KOTOPBIC HYZKHBI IPA CAMOCTOATETh-
HOM WU3yYeHWH IIPOIPaMMUPOBaHMs, YTOOBI UX HE IMPUXO/MIOCH BBHINCKABATH
B Pa3HBIX MECTaX W MCTOYHUKAX COMHHUTEIBLHOIO KadecTBa. KOHETHO, CTAaTh
MPOTPAMMUCTOM MOXKHO M 0e3 9TO KHWTH; CyIIeCTBYeT MHOXKECTBO PA3INY-
HBIX IIyTeil, KOTOPBIMU MOXKHO IIPOMTH, YTOOBI B KOHIIE TPUATH K TOHUMAHWIO
IPOrPAMMUPOBAHUST; 9T KHATA TTOKAXKET BaM OMPEJETEHHDbIE TTyTE€BbIE TOU-
KW, HO JTayke C YIETOM 9TOTO Balll MyTh K IEJIN OCTAHETCA TOJBKO BaIlNM,
VHUKAJIbHBIM U HE TAKUM, KaK Y JIPYTUX.

CxkaxKy BaM cpasy, YTO OJIHOM 3TOil KHUI'U, YTOOBI CTATh IIPOIPAMMUCTOM,
He XBATHT; BCE, ITO BbI MOXKETE U3 HEE U3BJIEUb — ITO 00Iee MOHMMAaHNIEe TOTO,
9Té K€ TaKoe MPOrpaMMHUPOBAHUE KaK BHJ YeJOBEYECKON IeITeTLHOCTA U
KaK IPUOJIM3UTEBHO ITO CJIYET JejiaTh. KpoMe TOro, 3Ta KHUra OCTAHETCS
T Bac abCOTIOTHO OECIIOIE3HBIM BOPOXOM OyMAaru, €CJIM BbI PEITUTE TPOCTO
YUTATDH €€, He IMBITAsICh IIPU STOM IIHCATH IIPOrPaMMbI Ha KoMIbioTepe. U ermé
OJIHO: 9Ta KHUTA HUYEMY Bac HEe HAYYUT, €CJIM KOMaHIHAs CTPOKAa
OC Unix He cTaHeT BalllMM OCHOBHBIM CPEIACTBOM ITOBCEIHEBHOII
paboThbl ¢ MAITMHOM.

O0ObsicHeHrE 3TOMY O4YeHb IIpocToe. UTOOBI CTaTh IPOrPAMMUCTOM, BaM
JIJIs HadaJ 1 MPUIETCs HAYMATDh MUCATh MPOrPaMMbI TaK, YTOOBI OHU pabOTAIIT;
3aTeM B KaKOH-TO MOMEHT HYXKHO IEPEHTH OT STIOIOB K MOMBITKAM U3BJICUD
13 COOCTBEHHBIX IIPOrPAMM KaKyIO-TO IOJIb3Y; M, HAKOHEI], HEOOXOIIMO CIIe-
JIaTh IIOCJIEIHUN BaKHEUINi mar — JIOBECTH II0JI€3HOCTb CBOUX IIPOrpaMM
JI0O TAKOT'O YPOBHS, YTOOLI MMHU HadaJ IOJb30BATHCS KTO-TO KPOME Bac.
Hammcarh cKOJIBKO-HUOY/Ib ITOJIE3HYIO IIPOIPAMMY, UMEOILYI0 IpaduIecKuii
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uHTEpPdEiiCc, JOBOJBHO CJIOXKHO — YTOOBI 3TO CIEJATh, HY?KHO Yotce OBITH
IPOrPAMMUCTOM, HO YTOOBI UM CTaTh, BaM, KaK yKe ObLJIO CKa3aHO, HY>KHO
HaYaTh [IACATH MOJIE3HBIE TPOTPAMMBI. DTOT 3aKOJIJOBAHHBIA KPYT MOYKHO
pa30opBaTh, BEIOPOCUB U3 PACCMOTPEHUsI IpadpudecKuii mHTepdEc, HO Mpo-
rpaMMBbl, HE UMEIOIe TAKOBOT'O U IIPU STOM IIOJI€3HbIE, OBIBAIOT TOJIBKO B
OC Unix, 6osbIrie HUTIE.

K coxajienuto, st BRIHYKJIEH ceifuac CKa3aTh BaM eIlé OJHY He 0YeHb IIpU-
ATHYIO BeIlb. ,Ha.)'[eKO HE Ka){(}lblﬁ YeJIOBEK MOXKET CTaThb IIPOrpaMMNCTOM, 1
JIeJIO 3/1eCh He B yPOBHE MHTEJJIEKTA MJIM KAKUX-TO TAM <«CIIOCOOHOCTSX», a
B TOM, KAKOBBI Ballll WHAWBUIyaJbHBIE CKJIOHHOCTH. [IporpammupoBanmne —
9TO OYEHb TsKEsas pabora, Tpebyolas MPeeIbHOI0 NHTEIIEKTYAIbLHOTO
HaIPs’)KeHNs, U BBIIEPXKATH 3Ty IBITKY MOTYT JIUIIb T€ CPABHUTEIHHO PEI-
KHUE U38PaeHUbl, KOTOPbIE CIIOCOOHBI OT IIPOIIECCa CO3IAHNS KOMIIBIOTEPHDIX
[IpOrpaMM II0JIyYaTh yIOBOJILCTBHE. BIOJIHE BO3MOXKHO, YTO B XOJIE U3yde-
HUS 9TOU KHHUI'HM BBI HOUMETE, YTO IPOTPAMMHUPOBAHUE — ITO «HE BaIle»;
HUYEr0 CTPAIIHOTO, B MUPE €CTh MHOTO JIPYTUX XOpomux mnpodeccnit. Ecm
MOsI KHUTA, «BCEro JINIIb» [TO3BOJIUT BaM BOBPEMSI MTOHSITh, YTO 9TO He Balll
IIyTh, ¥ HE TPATUTH JIYUIINE TOJbI YKU3HN HA OECIJIOAHDBIE MOMIBITKN YIUThCS
B BY3e mo kakoit-Huby1b TpOrpaMMUCTCKOM CHENUATBHOCTH — 9TO K€, 9TO
caMo 10 cebe HeMaJIO: JIyUIllie T'OJIbl, TOTPaYeHHbIE BIIYCTYIO, BaM IIOTOM
HUKTO He BEPHET, U YeM DaHbIle Bbl IOWMETe, YTé BaM HYKHO (TOUuHee, HE
HY?KHO), TeM JIy4IIIe.

Bupouem, xBaTtuT 0 rpycTHOM. B 11€pBOii, BBOIHOII YacTU 9TON KHUTH
coOpaHbI CBEJIEHNs], KOTOPBIE BaM IIOTOM IIOHA/[00STCS B IPOrPAMMUPOBAHNUH,
HO KOTOpPBIE CaMu 10 cebe TPOrpaMMUCTCKUX yIpaxKHeHuil He Tpebyior. Ha
U3ydeHrne BBOJHONM YACTH y BaC MOXKET YWTH OT OJHOIO JIHS JIO HECKOJBKUX
HEJIEJIb; 338 9TO BPEMs IIOCTapaiiTeCh IIOCTABUTH cebe Ha KOMIIBIOTED KaKOii-
unbyap Linux mim FreeBSD u nagars mMeHHO 9Ty CHCTEMY HCIIOIB30BATD
B IIOBCeIHEBHOM pabore. it 5TOro BaM mOIONAET TPAKTUYECKH JIFODOIM
CKOJIb YTOJIHO CTapblii KOMIIBIOTED, KOTOPBIl €IIé He PacChIIaICd Ha KyCOd-
KH; BBI Bps JIM Haiiaére cefivac «kmBoit» Pentium-1, a mammubr Kaacca
Pentium-I1 myst paborsl MEOTEX mECTpUOYTHBOB Linux BIIOJIHE JIOCTATOYHO.
KcrarTu, Moxkere MCIIOIb30BaTh MOSIBJIEHHE B BAllleM XO3sIHCTBE HYKHOI
OIIEPAIMOHHON CHUCTEMBI B KAYECTBE IMPOBEPKU COOCTBEHHOI IOTOBHOCTH
K JIaJbHEHIIIeMy: eC/Ii MPOILIO TPU-IEThIPEe HENE/IN, 8 HUIEro IOHUKCOIIO-
JIOOHOIO Ha BaIllMX KOMIIbIOTEpaX BCE eIl HeT, MOXKeTe He OOMAaHBIBATH
cebsi: JAJIbHEHIIIIE TONBITKA «HAYYATHCS IPOrPAMMHUPOBATHY BaM IIPOCTO
HE HY2KHBI.

[Tostyuus B cBoé pacuopsizkenue Unix, Jijisi HayaJia moctapaiiTech Kak
MOYKHO OOJIBIIIE CBOUX OOBIYHBIX «KOMIIBIOTEPHBIX [I€J1» J€JIATh UMEHHO B
uém. Jla, TaM MOXKHO CJIyIIaTh My3BIKYy, CMOTPETh (poTorpadun u BUJIEO,
TaM MOXKHO BBIXOJIUTH B VIHTEpHET, TaM eCTh BIIOJIHE aJeKBaTHBIE 3aMe-
HUTEJN IPUBBIYHBIX OMUCHBIX NPUJIOXKEHU, TaM MOXKHO JeJIaTh BCE.
TTonagasy, BO3MOXKHO, Oy/1€T HEIIPUBBITHO U M3-38 TOTO TSIXKEJIO; HE BOJIHY -
TECh, ITOT MEPUO/] CKOPO poiiieT. JJobpaBmmmch /10 HavYaaa BTOPON YacTu
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Hameil KHUru, 6epuTe B PYKU PEIAKTODP TEKCTOB, KOMIUIATOP Ilackanis u
npobyiite. [IpobyiiTe, nmpobyiiTe, mpobyiiTe, npobyiiTe! 3HaiiTe, KOMIBIOTED
OT BaIllMX MIPOrPAMM HE B30pBETCcH, mpodyiite cmesee. IIpobyiite n Tak, u
s1aK, TpobyiiTe u 310, U To. EC/in Kakas-To 3a/iaua KakKeTcsl BaM WHTEPEeC-
HOIl — peraiite €€, OT 9Toro 6y/IeT 3aBeJ0MO HOJIbIIE TOJIb3bI, 9eM OT 3314
u3 3a7a9HuKa. Ul moMHUTE: BCE 3TO JOJKHO OBITH «B Kaii»; BRIMyIUBATH
IpOrpaMMUPOBaHIE OECIIOIE3HO.

BceM Tem, KTO He ucIyraJicst, s ICKPEHHE 1 OT BCEil JIyIIN YKeJIal0 YCIIEXOB.
Ha o, arobb! HammcaTh mMepBbIe IBa TOMa 3TON KHUTH, Y MEHsI Y& TIeJIbIH
rOJT; OY€Hb XOYEeTCs HAJIESIThCH, ITO OH YIIES HE 3Psi.

IlpenucioBue K 1epBoMy TOMY

M3HavyanbHO pa3iendaTh KHATY HAa TOMa He IIJIAHUPOBAJIOCH; 9Ta Uesd BO3-
HUKJIA, KOTJ1a ObLIA y2Ke MPAKTHIeCKH TOTOBA PYKOIIUCH UCXOIHO 3aILIaHIPO-
BaHHBIX cemu dacreil. OObEM PYKONKCH CYIIECTBEHHO IPEBBICUII OXKUIAHUSI,
BBIHY2KJ[as1 0OXOJUTHCA 0€3 JIONOTHUTEIBHBIX YacTell U OTJIeJIbHBIX IJIaB;
KpOMe TOro, TeKyInas (hUHAHCOBAsI CUTYAIUs IPOEKTA HE IIO3BOJISLIa HEME]I-
JIEHHO M3JIaTh BCIO KHUTY IEJTUKOM, JIaXKe OTKA3aBIINCH OT BCETO, OT YETO
TOJIBKO MO2KHO OTKa3aTbCd. HOCTeIIeHHOG n3jgaHue B BUJIC OT/AC/JIbHbIX TOMOB
YACTUIHO CHUMAET BO3HUKIIHE [TPOOJIEMbI UJIH, [10 KPAHEN Mepe, CHIXKAET
X OCTPOTY, TeM 0oJjiee 9YTO MaTepuas KHUTH YJIAJIOCh JOCTATOYHO YIATHO W
€CTEeCTBEHHO Pa3/IeJINTh Ha TPU TOMa, OoJiee-MeHee cHATaHCHPOBAHHBIX IIO
00bEMY; IIPH 9TOM OKA3aJI0Ch, YTO TEKCT IIEPBOTO TOMA T'OTOB K ITyOJIMKAIIN
HEMe€JIJIEHHO, KO BTOPOMY TOMY YKeJIaTeJbHO JIONMUCATL JIBE WU TPU TJIaBHI,
9TO K€ KacaeTcs TPEThEro TOMa, TO K HACTOAIIEMY BPEMEHHU IOTOBA TOJBKO
O/THA U3 IO MEHBIIeH Mepe YeThIPEX JacTeil ero TeKcTa; padora TaM IpeiCcTo-
WUT JIOCTATOYHO CEpbE3HAsI M U3aH TPETHil TOM OyIeT eré He CKOPO, HO 9TO
HE CTPAIITHO: MATEPUAJ TOH €ro YacTu, KOTOPas yKe FOTOBA, MOCBIIIEHHON
361Ky Cu+ -+, HECKOJIBKO pa3 myOJNKOBAJICs OT/IEIbHON KHUTOM U JJABHO
noctyrnieH B aTepHeTe.

B mepsbrit TOM, KOTOPBIi BBI JEPKUTE B PyKaX, BOILIO BCETO JBE YACTH
KHUI'M U3 UMEIOIuXcA ceMu. [lepBas M3 HUX ITOCBAIIEHA [IPEIBAPUTEHHBIM
3HAHUSIM, HEOOXOIUMBIM Oy IyIeMy IIPOTPAMMIECTY; OHA COIEPKUT CBEICHUS
U3 UCTOPUHM, U3 MATEMATUKK (IIPEUMYIIECTBEHHO JUCKPETHOI), MOIYJIAPHOe
U3JI02KEHIEe OCHOB TEOPUH BBIYUC/IMMOCTH U TEOPHUU AJTOPUTMOB U, HAKOHEII,
pacckKa3bpIBaeT B OOIMUX U€pPTaxX, KAK MCIIOJIb30BaTh KOMIIBIOTED, paboTaro-
MU 1O/ yIIpaBJICHUEM OIEPAIMOHHOM cucTeMbl cemeiicTa Unix. Bropas
YaCcTh OOBIYHO HA3BIBAJIACH «IIACKAJIEBCKOI», YTO Ha CAMOM Jiejie He COBCEM
KOPPEKTHO: n3ydenne s3bika [[ackab Kak TaKOBOTO HUKOL/IA He OBLIO TIeJIbI0
9TOI KHUTH, B TOM YHCJIe U €€ BTOPOI YacTH, Tjie Bpoje Obl KaK pa3 3TOT
A3BIK U paccMaTpuBaercsd. IIpaBuiibHee Oy/ieT cka3aTh, YTO BTOpas 9acTh
ITOCBSIITIIEHA TPUOOPETEHNIO 0A30BBIX HABBIKOB HANCAHUSA KOMIITBIOTEPHBIX
mporpamu, Jjist 9ero uMeHHo [lackab mOIX0MuT HAMTYIIIM 00pa30M.
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Bynp Mup umjeasneH, BcE copepKaHue TOrO TOMA BXOJMUIO OBbI B IIPO-
rpaMMy CpeHeil IMKOJIbI; K COXKaJIEHNIO, IOKa YTO HJIeasl IIPeJICTaBIISeTCs
HEeJOCTMKUMBIM. TaK MJId mHade, MaTepuaJj IepBOTO TOMa IIPU3BaH 1aTh
o0Iriee TIpejicTaBjIeHe O TPOrPAMMUPOBAHUN U HAYHUMD, KK NUCATND TPO-
2PaAMMDL.

B Tekcre BCcTpeuaroTcs pparMeHThI, HAOPAHHBIE YMEHbLUEHHBIM LWPUdTOM
6e3 3aceuek. [Ipu mepBOM IpOYTEHNN KHUTH TaKue (hparMeHThl MOXKHO 6e300-
JIE3HEHHO IIPOILYCTUTD; HEKOTOPhIE U3 HUX MOT'YT COJEPYKATH CCBLJIKHU BIIEPE],
U TIPETHAZHAYATHCS JIJIsT IUTaTes e, y2Ke KOe-9TO 3HAIONINX O MTPOrPAMMU-
poBanuu. [Ipumepbr Toro, Kak He HAAO JEJIATH, IOMEUYEHBI BOT TAKUM
3HAKOM Ha, IOJISIX:

2

BBomumbie HOBBIE TOHATHS BBIIEIEHBI HCUPHBIM KYypcusom. Kpome Toro,
B TEKCTEe UCIIOJIb3YETCs KYPCUS JJisi CMBICJIOBOTO BbBIJICJIEHUS U YKUPHBIA
mrpudT 11 BbleeHus (DAKTOB U IPABUJ, KOTOPbIE YKeJTaTeIbHO He 3a0bI-
BATbh, HHAYE MOTYT BO3ZHUKHYTH IPOOJIEMBI C TOCJIELYIONMIM MATEPUATIOM.
Jomarnmasist cTpaHuiia 3Toit KHuru B MlHTEpHETE pacioioXKeHa 1Mo ajapecy

http://www.stolyarov.info/books/programming_intro

3/1ech BBl MOYKETE HAWTH APXUB IPUMEPOB IIPOTPAMM, IIPUBEJIEHHBIX B KHUATE,
a TaKKe dJIEKTPOHHYIO BEPCHUIO caMoil KHUTH. /{1 mpuMepoB, BKIIIOUEHHBIX
B apXUB, B TEKCTe YKa3aHbl nMeHa (DailioB.



YHactp 1

IIpeaBapureabHbIe
cBeJleHIs

1.1. YTo Takoe KOMObIOTEP: HEMHOIO UCTOPUU

Nwmest nesio ¢ MHOrooObpa3meM KOMIIBIOTEPHBIX YCTPOCTB, OKPY2KAOIIIX
HAC CEeroJiHs, Mbl 9acTO 3a0bIBAEM, UTO UCXO/HAS (PYHKIINS KOMIbIOTEPA —
CUYUTATh; OOJIBIMUHCTBO U3 HAC HE TIOMHUT, KOTJA B IIOCJIEIHUI Pa3 UCIIO/Ib-
30BajIi KOMIIBIOTED It BblUUCJIeHuil. Brpodem, jake eciin MONBITATHCS
9TO CJIEJIaTh, HAIIPUMED, 3aIyCTUB mporpaMMmy «KaabKyasTops Win Kakyio-
HuOy b mudposyo Tadbsuity Bpoje LibreOffice Calc myim Microsoft Excel,
MO2KHO 3aMETUTh OJIMH JIIOOOIBITHBIN (haKT: HA PUCOBAHUE OKOIIEK, KHOIIO-
Y€K, paMOK TabJIUIBI U BOOOIIE HA OPraHU3aIIIo JIUAJIOTA C [T0JIH30BaTEeIeM
KOMIIBIOTEDP IIPH 3TOM IIOTPATUT B MUJIJIMOHBI pa3 OOJIBIIIE OIepaIlnii, YeM
Ha PacYéThl Kak TakoBble. MlHade roBopsi, yCTPOMCTBO, IpeIHA3HAYECHHOE
JUIST IIPOBEJICHNs BBIUMCJICHNI! , 3aHIMAETCS YeM YIOJ[HO, TOJBKO HE BBIUHC-
seHusMu. [JoHATH, KAK TaK MOJIYYHIIOCH, HAM TIOMOYXKET HeOOJIBIITON IKCKYPC
B HCTOPHIO.

B kadecrBe mepBoil B MCTOPUU BBIYUCIUTEIHHON MAIIMHBI HA3BIBAIOT
Mexanmdeckuii apudmomerp Bubresmsma [lukkapma, cozmanusiii B 1623
rojy. MarmmHa Ha3bIBaJIACh «CIETHBIME YacaMUy», MMOCKOJIBKY OBLIa Clie/1aHa
13 MEXaHUIECKUX JleTajiell, XapaKTePHBIX JJId IaCOBbIX MeXaHU3MOB. «Cuér-
HBIE YaChl» OTIEPUPOBAJIHU IMECTUPAZPATHBIMA METBIMU TUCTAMUA U CIIOCOOHBI
OBLIN IPOU3BOJIUTDH CJIOKEHUE U BBIYUTAHUE; [EPEIOJHEHNE OTMEYAIOCh
3BOHOM KOJIOKOJIBIMKA. Jlo Hamux JiHefl MaIuHa He COXPAHUIACh, HO B
1960 romy 6bnl1a cozmana paboTatorias Komus. [[o HEKOTOPBIM CBeIeHU-
am, mamuaa [[lukkapaa moriia ObITH U HE caMOil ITEPBOI MEXaHUIECKOM

1910 cremyer maske W3 ero Ha3BAHWS: AHTIIHICKOE CIIOBO computer GyKBaIbHO mepe-
BOIUTCS KaK «BBIYUCJIUTENb», & OpUIMAIbHBINA pycckuil TepMun «9BM» obpaszosan or
CJIOB «3JIEKTPOHHAs BBIYMCJINTEJIbHAS MAIITHA».
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CYETHOI MAIINHOMN: M3BeCTHBI 3CKU3bI JleoHapyo jga Bunun (XVI B.), Ha
KOTOPBIX M300PaskeH CIETHBIN MEXaHI3M. BB JIn 3TOT MEXaHU3M BOILIOIIEH
B MeTaJljle, HEU3BEeCTHO.

Cawmoii cTapoil n3 CYETHBIX MAIllUH, COXPAHUBIIUXCS JI0 HAIIUX JIHEH,
apasercsa apudmomerp Biresa Ilackans, cozmamnsiit 8 1645 romy. Ilac-
KaJjIb HavaJl pabory HaJj mamuHoi B 1642 romy B BOo3pacre 19 jer. Orer
n300peTaTesiss UMeJI 160 CO COOPOM HAJIOTOB M BBIHY?KJIE€H ObLT IIPOBOIUTD
JIOJITWE U3HYPUTEIbHbIE MOJICUYETHI; cBoMM m300perenuneMm Biies I[lackasb
HaJesyicss 00JerIuTh paboTy oTia. IlepBolit 0Opaserr nMesr MATh AeCATUTHBIX
JIICKOB, TO €CTh MOT paboTaTh ¢ MATU3HAYHBLIMEA ducaaMu. [lo3mgHee Obln
CO3J/IaHbI MAIIUHBI, UMEBIINE JI0 ABAAIATH JUCKOB. CJIOXKeHNe Ha MallliHe
TTackasist BBITTOTHSAIOCH JIETKO, UTO YK€ KACAeTCs BBIUYUTAHUS, TO JIJIsI HETO
MPUXOANITIOCH UCIOJIb30BaTh METO/L JIEBATUYHBIX JONOJTHEHNII.

Ecnv y Hac Bcero nsiTb paspsifioB, TO NepeHOC B LUECTON paspsif, Kak u 3aém un3
Hero, 6aaronony4HO TEPSIETCs, HTO NO3BOJISIET BMECTO BbIYNTAHWS YUCIA BbIMOJAHATD
npnbasieHne HeKOTOPOro apyroro Yucna. Hanpumep, ecin mbl xoTM BblYecTb U3
4uncna 500 (To ecTb, Ha NaTW paspsigax, ns 00500) 4ucno 134 (00134), To BMecTo
3TOro MOXHO npnbasnTs Yncno 99866. Ecnm Bbl y Hac Gbin wecToli paspsg, To nosy-
4mnock 661 100366, HO MOCKOJIbKY LLUECTOrO pa3psifa HeT, pe3ynbTaTt nosnydutcs 00366,
TO eCTb POBHO TO, YTO HY>KHO. Kak nerko forafatbcsi, «Marmyeckoe» 4ucno 99866
NOJly4eHO NYTEM BblYUTaHUsA Hawero BoiqyuTaemoro us 100000; ¢ Toukn 3peHns apud-
METMKMN Mbl BMECTO onepauun = — y Beinonxsiem x + (100000 — y) — 100000, npuyém
NOC/IEAHEE BbIYMTAHNE NPONCXOAUT CaMo Coboli 3a CHET NepeHoca B HECYLLECTBYIOLL T
LecToli paspsg.

XUTPoCTb 34eCb B TOM, YTO Noay4nTb u3 yucna y 4mucno 100000 — y okasbiBaeTcs
HeoxxngaHHo npocTo. [Nepenuwem Bbipaxxenune 100000 — y B Buge 99999 — y + 1.
nOCKOJ’Ibe HNCno Yy No yCnoBmsM 3afaqun He 60nee 4H4eM NATU3HA4YHOE, Bbl4YUNTaHNE
99999 — y B cTONbOUK NpousoiiaéT be3 eanHoro 3aliMa, TO eCTb MOMPOCTY KaXAas
undpa uncna y byaer 3ameHeHa Ha uudpy, gononHsowyto eé ao gessatkn. Ocra-
HETCS TONBKO NPUbaBUTL eAnHUYKY, N eno caenaro. B Hawem npumepe undpei
00134 3aMeHSAI0TCA Ha COOTBETCTBYIOWME UM 99865, 3aTem npubasnserca eguHmua
M nony4vaercs «marmdeckoe» 99866, koTopoe Mbl npubasasiam Kk 500, BMECTO TOro
4TODObI BbIYMTaTL 134.

Ha apudmomeTpax MNackans Bbl4nTaHME BbINONHANOCH HECKONLKO xuTpee. CHava-
N1a HY>KHO bbIN0 HabpaTb AEBATNYHOE AOMOJIHEHUE yMeHbluaemoro (4ncno 99999 — x,
AN1s Hawero npumepa 31o byaeT 99499), ans yero bapabaHbl ¢ uudpamun pesynbTaTa,
BNANMbIE HepPE3 CneynalibHbl€e OKOWKW, Coaep>Kannm no Ase LI,I/Id)pr — OCHOBHYIO 1
JOMOJHSIIOLLYIO [0 AEBSATKM, @ CamMa MawuHa bbina cHabkeHa MAaHKOM, C NOMOLLbIO
KOTOPOIi « HEHYXXHBI» psig unMpp 3akpbiBanu, 4Tobbl oH He oTBNekan onepatopa. K Ha-
O6paHHOMY AEBSTUHHOMY LOMONHEHUIO NPUDABASAIOCH BbIYNTAEMOE, B HALLEM MPUMEPE
00134, To ecTb nony4vanock 4ncno 99999 —x+y. OpgHako onepaTop NPoZoJIXKaa CMOT-
peTb Ha uudpbl 4EBATUHHBIX AOMNONHEHUN, rae oTobpaxanock 99999 — (99999 —z +y),
TO €CTb NPOCTO = — Y. [Jns Yncen us Hawero npumMepa pesynbTaTom npubasieHus
cTano 6bl yncno 99633, AeBATUYHOE JONONHEHNE KOTOPOro — 4Yucio 00366 — npea-
cTaBnsieT coboii BepHbIli pesynbTaTt onepaunm 500 — 134.

Celivac 3TOT cnocob npeacraBasieTcst HaM 4eM-To Bpoge hokyca, tobonbITHOro,
HO HE€ CQINLUKOM HY>XXHOIFo B COBPEMEHHbIX peannsax. HO BOT C BblYNCNEHNEM AO0-
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nosiHeHusl, Tpebyrowm npubaBiaeHns eauHMLbl, Mbl ewé BCTPeTUMCs, korga byaem
O6Cy)Kﬂ,aTb npeacTaB/iEHNE OTPULUATENbHBIX LENbIX YNCEN B KOMMNbIOTEPE.

Tpunmars Jjier coycrs 3HAMEHWTBHIH HeMerKuit maremaruk lordpu
Bustbresiom JIeWOHUI] TOCTPOMII MEXAHIYECKYIO MAIIUHY, CIIOCOOHYIO BBIITOJI-
HSATH CJIOYKEHUE, BEIYUTAHUE, YMHOXKEHUE U JleJIeHNe, IIPIIEM yMHOXKEHNE 1
JleJIeHre BBIMOJIHSIIUCH HA ITON MallliHe IIPUMEPHO TaK, KAK MbI BBIIIOJIHIIEM
YMHOYKEHUE U JIeJIEHIE B CTOJOUK — YMHOXKEHHE IIPOU3BOJIUTCS KAK I10CJIE0-
BaTEJILHOCTD CJIOXKEHUIl, a JIeJIeHne — KaK MOCIeI0BATEIbHOCTh BHITUTAHUIA.
B HEKOTOPBIX MCTOYHUKAX MOXKHO BCTPETUTH YTBEPKJIEHHE, UTO MaIllnHA
AKODOBI yMeJIa BBIYUCIATH KBaJPATHBIE U KyOndecKne KOPHHU; HA CAMOM JIeJIe
9TO HE TakK, IIPOCTO BBIYUCIUTH KOPEHb, UMesI YCTPONCTBO JIJisi YMHOXKEHUSI,
U3PSAHO IPOITe, YeM 6e3 TaKOBOIrO.

Wcropust MexaHUYIECKNX apudMOMETPOB IIPOJOJIKAIACH JTOCTATOTHO
JIOJITO U 3aKOHYMJIACh y2Ke BO BTOPOIT mosioBuHe XX CTOJIETHs, KOI/Ia MeXa-
HAYECKNE CIETHBIE YCTPONCTBA OBLIN BBHITECHEHBI JJIEKTPOHHBIMU KAJIbKYJIsi-
Topamu. [JIst HAIlero HCTOPUIECKOro SKCKYpca BasKHO OJIHO 00Iiee CBOHCTBO
apudMOMETPOB: OHU HE MOIVIM 0e3 yJacTus YeJIOBEKA IIPOBOIUTH PACIETHI,
cocrosiinue u3 6oJiee UeM OJHOTO JIEHCTBUS; MEXKJy TeM PeIleHHe JIarKe
CPABHUTEJIBHO IIPOCTHIX 331249 TPEOYET BBIIIOJIHEHHS TOJITHUX [TOCIEI0BATE b
HOCTell apudmernyeckux meficreuii. Pazymeercs, apudmomerpsr obrerdan
TPY/l paCUYETUYNKOB, HO COXPAHJIACh HEOOXOIMMOCTD BBIIMCHIBATEH Ha Oymare
IIPOMEXKYTOYHBIE PE3YIBTATHI 1 HAOUPATH UX BPYYHYIO C IOMOIIBIO KOJIEC,
pbI¥aroB, B 6oJjiee MO3JHUX BAPUAHTAX — C IOMOIIBIO KHOIIOK.

Anrnmiickuit matremarnk Yapinss Be66umpx (1792-1871) obparut BHHI-
Mamme? Ha TO, UTO TPYH PACISTIHKOB MOXKET OBITh ABTOMATH3MPOBAH IIOJI-
HOCTBIO; B 1822 1oy OH IIPEIoKII ITPOEKT OoJiee CIO?KHOTO YCTPOHCTBA,
M3BECTHOTO KaK PA3HOCTMHAA MOWUHG. DTa MAIIWHA, [I0JKHA ObLIa WH-
TEPHOJUPOBATD TOJTMHOMBI METOJIOM KOHEUHBIX PA3HOCTEMH, YTO TTO3BOJIUIIO
6bI ABTOMATU3UPOBATH MOCTPOEHUE TabJIUI PA3HOOOPA3HBIX (DYHKIHIL. 3apy-
YUBIIUCH TIOJIEPKKOI aHTIMICKOTO MpaBuTeabCTBa, B 1823 romy Bebowmmx
Ha4vas paboTy HaJ MAIUHOM, HO TEXHUYECKHE CJIOKHOCTH, C KOTOPBIMU OH
CTOJIKHYJICS, HECKOJIBKO TIPEBBICUIIN €ro oxkufanus. Vlcropuio sToro mpoexkra
pPa3HbIe UCTOYHUKH H3JIAraiOT 1I0-PA3HOMY, HO BCE CXOJISITCS HA TOM, 9TO
o0IIast cyMMa [MPABUTEIbCTBEHHBIX CyOCHINI COCTABMIIA OTPOMHYIO IO TE€M
BpeMeHaM cyMmy B 17000 byHTOB CTEPIMHIOB; HEKOTOPBIE aBTOPHI J06aB-
JIATOT, 9TO AHAJOTUIHYIO CyMMy BeGOUIK MOTPATUI U U3 CBOETO COCTOSTHISI.
®DakT COCTOUT B TOM, YTO pabOTAIONLYI0 MaITuHy BebOuK TaK U HE OCTPO-
nJI, IIpI/ILIél\l B XO/Ie TTPpO€KTa, 3aTAHYBIIETOCH IIOYTHU Ha JBa AeCATHUJIETUA, OH
caM OXJIJIeJl K CBOell 3aree, 3aKJIIOYNB, YTO METOJ[ KOHEYHBIX PA3HOCTEN —
9TO JIAIIE OfHA (MIyCTh W BAyKHAsl) U3 OIPOMHOIO MHOXKECTBA PACIETHBIX
3a71a9; CJIeyIomas 3alyMaHHas n300peTaTeieM MaIliHa JI0JKHa ObLiIa

2Ha caMoM fiejle U3BECTHO Gojlee paHee OMMCAHNE PA3HOCTHON MAIIMHEl — B KHUTE
HeMelkoro nHxkeHepa Voranna ¢on Mrosutepa, usgannoit B 1788 roay. Vcnosip3oBast i
Bebbumxk umen u3 310l KHUrK, TOCTOBEPHO HE U3BECTHO.
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CTaTh YHUBEPCAJIBHON, TO €CTh HACTPAMBATHCS HA PENIeHUe IMPOU3BOJIHLHOM
3a/1a4N.

B 1842 roxmy, Tak m He MOJyYNB HUKAKOTO pabOTAIOIIETO YCTPOHCTBA,
AHIVINACKOE MPABUTEBCTBO OTKA3AJIOCh OT JaJIbHENIero (puHaHCHPOBAHUS
HearenbHocTH bebbnmka. OCHOBBIBAsSCH HA MPUHITATIAX, TPEII0KEHHBIX
Beooumxem, meen I'eopr HlyTin B 1843 roay 3aBepimu MOCTPOEHHUE pa-
GoTaroleil pa3HOCTHOW MAIMHBI, 8 B MOCJEIYIOIIIe N0/l TTOCTPOUJI eIlé
HECKOJIbKO 9K3EMILJISIPOB, OJINH U3 KOTOPBIX MPOJAJI OPUTAHCKOMY IIPAaBU-
TeJbCTBY, Apyroit — npasuresibctBy Coennuénubix [TItaTo. B konme XX
BEKa JIBa IK3EMIJISIPA PA3HOCTHON MAIMUHbl Beb0mmKa ObLIN TOCTPOEHBI HA
OCHOBE €ro OPUI'MHAJIBHBIX YepTerkeil, oqHa JJist My3es Hayku B JIOHIOHE,
Apyrasi — JJIs My3es HCTOpuu KoMIbioTepos B Kamudopuunu; Takum obpa-
30M OBLJIO HAIJISITHO [TOKA3aHO, YTO PA3HOCTHAs MammuHa beboumka Moriia
ObI paboTaTh, ecau Obl €€ M3rOTOBJIEHUE OBLIO 3aBEPIITEHO.

Bupouem, B ncropuyeckoM IjiaHe OKa3bIBACTCSI MHTEPECHEE HE PA3HOCT-
Hasl MallliHa, a 3a/lyMaHHad Be66I/I,J1)Kel\I yHHuBepCaJibHasd BbIYUC/IATE/IbHAsA
MAaIlAHA, KOTOPYIO OH HA3BIBAI aHaaumuyeckoli. CIoKHOCTb ITOH Malu-
HBI ObLJTa TAKOBA, YTO JIaKe BBIMOJHUTD €€ yeprexku BebOuKy He yIajioch;
3aJIyMaHHOE YCTPONCTBO MPEBOCXO/MIIO BO3MOKHOCTUA TEXHUKU TOTO Bpe-
MEHU, JIa U ero COOCTBEHHbIE BO3MOXKHOCTH TOXKe. Tak mjin nHade, UMEHHO
B pabotax BebbmmKa, MOCBANEHHBIX AHAJUTUIECKON MAIHe, BO-TIEPBHIX,
BO3HUKJIA UJEsT NPO2PAMMHO20 YNPABAEHUA, TO €CTh BBINOJHEHUS JeHCTBUI,
[IPEJIIMCAHHBIX [TPOIPAMMOIl; U, BO-BTOPBIX, IMOSBUJIUCH JEHCTBUS, HE UMEIO-
[Iye OPsIMOTO OTHONIEHUS K apudMeTHKe: [IePEeHOC JAHHBIX (IIPOMEXKYTOU-
HBIX PE3YJIbTATOB) U3 OJHOIO yCTPONHCTBA XPAHEHUS B [PYTOE M BBHIIOJHEHUE
TeX WM MHBIX AEfCTBUI B 3aBUCUMOCTH OT PE3yJIbTaToB aHaju3a (Halpumep,
CPaBHEHUSI) JAHHBIX.

B TomMm ke rojy, Korjga OpUTaHCKOE MPaBUTEBCTBO MPEKPATHIO (DU-
HAHCHPOBAHUE IIPOEKTA PA3HOCTHON MAaIuHbI, BeOOUMK MpovInTasI B yHU-
Bepcurere TypuHa JIEKIWIO, MOCBSIIEHHYIO B OCHOBHOM AHAJIMTUYIECKOM
MaIlliHe; UTAJIbIHCKUN MaTemaTuk u nHkenep Penepuk Jlymmxu Mena-
6pea omy6ImKoBasI Ha (BPAHIy3CKOM S3BIKe® KOHCIEKT 3Toi jrekruu. I1o
npocsbe Beb6umzka geau Asrycra Ana Jlasieiic? mepesesia 3TOT KOHCIIEKT
Ha AHTJIUACKUIA, CHAOIUB CBOI TIEPEBOJT, PA3BEPHY THIMUA KOMMEHTAPUSIMU, 3HA-
YUTEJILHO IIPEBBIIAIOIIMMY 10 PAa3Mepy caMy CTaTbio. B omHOM U3 pa3esos
9TUX KOMMEHTAPUEB MPUBOIUTCS TTOJTHBI HAOOP KOMAH/T JIJIsl BLIYUCICHUS

3Menabpea JOCTATOYHO MHOIO CBOMX paboT IyGJIMKOBAJ MMEHHO Ha (PPAaHILY3CKOM,
KOTODBIN B Te BpeMeHa ObLiI 6oJiee IOILyJIsipEH B Ka4eCTBEe MEXK/IYHAPO/IHOIO, HEXKEJIN
AHITIMHACKAI.

4 A na Jlaseiic 6GpLIa eIMHCTBEHHBIM 3aKOHHBIM PeGEHKOM 103Ta Baiipona, HO oTery
BHJEJI CBOIO JI0Yb BCETO OJMH pa3 B »KU3HU, Uepe3 Mecsl| rnocie e€ poxkaenus. CorsiacHO
HauboJiee MpaBIOIOAOOHON BEPCUHU, CBOE MPUCTPACTHE K MaTeMaTuKe AJa MEepeHsa oT
cBoeit marepu, Aunnl Mzabesnsr Baiipon. B uncio 3nakoMbix A bl JlaBmeiic Bxonuin, Kpo-
me Yapiub3a Bebbumka, Takue 3HamenuTocTH, Kak Maiiki @apajeit 1 Yapiuns3 lukkenc,
a eé HACTABHUIEH B IOHOCTH ObLIa 3HAMEHUTas KeHINUHA-yI€HbIIH Mapu CoMepBUILIb.
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quces1 BepHyJLIn Ha aHAJIMTHIECKOI MalIHe; STOT HAOOp KOMAaHJI CINTAETCS
[epBOii B HCTOPUU KOMITBIOTEPHOI IIporpaMmoit, a camy Aty Jlasseiic yacto
HA3BIBAIOT MEPBBIM MTporpaMMucToM. JlrobomnbitHo, uro Asa Jlasneiic, pas-
MBI HAJT BO3MOXKHOCTSIMU aHAJUTUYIECKON MAIIIMHBI, CMOIJIA YK€ TOIJIa
3amISTHYTh B Oy/IyIee KOMIIBIOTEPOB; MIOMUMO IIPOYEro, €€ KOMMEHTAPUHI
cojiepaKastu craemyronuit dparment: «Cymos u npedHasHavenue MawuHst
UBMEHAMCA 0 MO20, KAKYI0 UHGOPMarut0 Mol 6 Heé eaoocum. Mawuna
CMONHCEM NUCAMD MY3BIKY, PUCOBAMD KAPMUHDL U NOKANCEM HAYKE MAKUE
nymu, Komopoie Mmo. Hukozda u Huzde He sudeaus. ITo cyru, Ana Jlasieiic
3aMeTujIa, IYTO 33 [yMaHHas beOOuKeM MAaIlnHa MOXKET PAcCMaTPUBATHCS
KaK UWHCTPYMEHT It 0OpabOTKU MHMOPMAIIUN B IIMPOKOM CMBICJIE, TOTJIA
KaK PeIleHe PACIETHBIX MATEMATIIECKHX 33129 IIPE/ICTABIIAET COOOIT JIHIID
YACTHBI CIydail Takoil 0OpaboTKH.

Ecnu paborarorias pa3HocTHasS MalllHA, KAK yKe YIOMHHAJIOCH BBIIIIE,
BCE ke OblIa mocTpoeHa B cepennnae XIX Beka, xorst u He Beboumxkem, TO
ujest NpPopamMupyemoti BBIYUCIUTE/IBHON MAIIMHBI OllepPeuia yPOBEHD
TEXHUKU MOYTH Ha CTO JIeT: IePBble PAOOTAIOIINE BhIIUCIATEIHbHBIE MAIITH-
HBI, YIIPABJISEMbI€ IPOI'PAMMHO, MOSIBUJIUCH JIUIIL BO BTOPOi YeTBepTH XX
Beka. B Hacrosiee BpeMsi CAATAETCS, ITO XPOHOJIOIHIECKH IEPBOI IIPOTrpam-
MUPYEMOI BBIYUCIUTETLHON MamuHOil ObLia Z1, moctpoentasi Konpagom
ITyze B I'epmanuu B 1938 romy; marmuna ObLIa MOJTHOCTHIO MEXAHUIECKOM,
3JIEKTPUIECTBO UCIIOJIB30BAJIOCH TOJTHKO B MOTOPE, IPUBOIUBIIIEM MEXaHU3-
MbI B JiBUKeHUe. Z1 HCIoJib30BaJia B paboTe JBOUYHYIO JIOTUKY, IPUIEM
9JIEMEHTBHI, BBIYUCIIABIINE JIOTHIECKe (DYHKIINH, TAKNE KAaK KOHbIOHKITIS,
JIN3BIOHKIUSL U T. I1., ObLIK PEAIn30BaHbl B BUJI€ HAOOPOB M3 METAJIMIECKIX
[JIACTHH, CHAOKEHHBIX XUTPBIMU BBIPE3aMU. 3aMHTEPECOBAHHOMY IUTATEIIIO
MBI MOXKEM MTOPEKOMEHIOBATEH HaitTu B VIHTEpHETE BUIE0, TEMOHCTPUPYIO-
Iee 9T SJIEMEHTHI Ha YBEJMYEHHON MOJIE/IN: BIIEYATIIEHNE, ITPOU3BOINMOE
ux paboToit, 6e3yCJIOBHO CTOUT MOTPAIEHHOTO BPEMEHH.

Maimmua Z1 paboraja He CJMIIKOM HAJJIEXKHO, MEXAHU3MbI 9aCTO 3a-
€J1aJIu, MCKaKasl MOJIyJIaeMblil PE3YJIbTAT, TAK UTO HPAKTUIECKOHN IT0JIb3bI
OT 3TOI MAIIMHBI [TOJIyIUTh HE YJIAJIO0Ch, HO 3a HEl TOJOM ITO32Ke TOCJIEI0-
BaJla Z2, UCIOJIL30BABINAA TY K€ MEXAHUKY I XpaHeHUd MHPOpMaIuu
(«IaMsITH» ), HO OCYIIECTBJISIBIIAS BbIYUCIUTELHBIE OLEPAIMU € HOMOIIBIO
9JIEKTPOMArHuTHBIX pejie. Obe MalllMHbBI BBIIOJIHSIM UHCTPYKIUY, TIOJIydae-
Mble ¢ nepdOJIeHTHI; IePEMATHIBATE JIEHTY Ha3a] OHU HE YMEJIH, 9TO CUILHO
CYZKAJIO MX BO3MOXKHOCTH, HE MTO3BOJIsAsT OPTAaHU30BATH [TOBTOPEHUS YIACTKOB
[IporpaMMbl, TO ecTh nukJibl. [lozxke, B 1941 roxay, Ily3e mocrpounst mamuny
73, MCIO/Ib30BABIIYI0 TOJIBKO PeJie U XPAHUBIIIYIO MPOrPAMMY Ha ILJIACTH-
KOBO#1 niepdosierTe (110 HEKOTOPBIM JAHHBIM, JJIsl 9TOrO UCIIOJIb30BAIACH
OOBIKHOBEHHASI KMHOIJIEHKA — OpaKOBAHHBIE AyOJiM U IPOYNE OTXOMbI Jes-
TEJILHOCTH KUHOCTY/ui). DTa MalluHa I03BOJISIA OPIraHU30BBIBATH IIUKJIBI,
HO HE MMeJIa MHCTPYKIINH [IJIsI YCJIOBHOTO IEPEX0/Ia, UTO TaKyKe HECKOJIHKO
OTPAHUYUBAJIO €6 BO3MOXKHOCTHU. Z3 pa3padaThiBajach B KAYeCTBE CEKPEeT-
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HOT'O IIPABUTEIbCTBEHHOTO 1poekTa; [ly3e obparuicst K MpaBUTEIbLCTBY 32
JOIOTHUTEIHHBIM (DUHAHCUPOBAHUEM C IIEJIHI0 3aMEHBI PeJjie Ha JIEKTPOH-
HBIE CXEMbI, HO B 9TOM eMy ObLIO OTKa3aHO. llocjeqHss MaImmHa B 9TOM
pany, Z4, mo cBouM HpUHITUIIAM OBLIa MMOXO0XKa Ha Z3, HO yKe, HAKOHETI,
T03BOJIsLIa Oprann3oBaTh BerBieHue. [locrpoiika Z4 Obuia 3aBepinena B 1944
roay, u u3 Bcex mamuua Koupasa [lyse Tosbko OHa yresesa, ocrajbHbIe
OBLLIN YHUYITOXKEHBI Ipu 6oMOapanpoBke bepinta aBualnmeil COI03HNKOB.

Hosroe Bpemst o paborax Ilyse He ObLI0 M3BeCTHO 3a mpejenamu [epma-
nun. Mek1y TeM Ha OKpecTHOCTH BTopoit MUpOBO#l BOWHBI IPUIITENICS 110 00€
CTOPOHBI OKEaHa HACTOANINI OyM CO3/IaHUsT BBIYUC/IUTEIbHBIX YCTPONCTB,
KaK 3JIEKTPOMEeXaHHIeCcKuX (B TOM YHCJIe OCHOBAHHBIX HA DeJjie), Tak W
2NEKMPOHHBIT, OCHOBAHHBIX HA IJIEKTPOHHO-BAKYYMHBIX JIAMIIAX.

Paguonamna (cm. puc. 1.1) npegcrasnsiet coboii 31ekTpoHHbIl npubop, Bbinon-
HEHHbIVi B BUAE 3anasitHHOl CTEKSIHHOW KONBbl C 3/1eKTPOAAMU, U3 KOTOPON OTKa4aH
BO34yXx. B npocreiiweii pagnonamne — aguone — npensycMoTpeHbl 4Ba pabounx ssek-
Tpoaa (aHOJJ, n KaTOp,), a TaK>XXe Cnnpasnb, pa3orpesatollas KaTtoh A0 TeMnepaTyp, npu
KOTOPbIX HAYNHAETCA TEPMOIJIEKTPOHHASA SMUCCHUS, KOrAa OTPULATENIbHO 3apsiXKeHHbIe
3NIEKTPOHBI NOKMAAIOT KaTOh U CO3AAOT B MPOCTPAHCTBE NaMnbl CBOeObpasHoe 3nek-
TPOHHOE O6J'IaKO; nog ,D,eﬁCTBI/IeM Pa3HOCTN NOTEHUNANOB 3NIEKTPOHbI MPUTATNBAOTCA
K aHOAY 1N NOrnowarTCa UM. B 06paTHOM HanpaBJIEHUN 3apAn nepenaBaTb HEKOMY:!
AHOL, OCTaBasiCb XOJIOAHbIM, SMNCCUN SNIEKTPOHOB HE MPOU3BOAUT, A 3aAPSAXKEHHbIX
MIOHOB B KOJIBE HET, MOTOMY 4YTO TaM BaKyyM. Takum obpa3om, yepes Anog TOK MOXKET
NATWN TOJIbKO B OAHOM HanpaBJIEHUN; NOCKOJIbKY 3apsA 3/IEKTPOHA CHUTAETCA OTpU-
UaTesIbHbIM, B TEPMUHAX SNEKTPOANHAMUKN NEPEMELLEHNE SNEKTPUHECKOrO 3apsaaa
NPONCXOANT HABCTPEYY IJIEKTPOHAM, TO €CTb OT aHOAA K KaToA4y. Ecnun namenntsb
NONIAPHOCTb BKJIIOHEHUA AMNOAA B LUENb, TO 3/IEKTPOHbI, NOKUHYB pa3orpeTb|ﬁ SN1eK-
TPOA, TYT e ByayT npuTArnBaThCst K HeMy 0DpaTHO NOA AEWCTBUEM MONIOKUTENBHOTO
noTeHumana, a A0 BTOPOro anekTpoga (aHopa, CTaBLIEro KaTOLOM B pesynbTaTe
I'Iepel'IOJ'HOCOBKVI) HacCcTuubl ONETATb HE 6yAyT, OTTaJIKNBAsACb OT HEro N3-3a HaJln4dums
Ha HEM OTPULUATENBHOIrO NOTEHUManNa.

[obaBue ewé oanH 31eKTPOA — Tak Ha3bIBAaEMYIO CETKY — Mbl MOJYHUM HOBBbIiA
TWN paguonamnbl, Ha3biBaemblii Tpuogom. CeTka yCTaHABINBAETCS BHYTPU KoJbbl
TakKnm O6p330M, 4TObbl OKa3aTbCA Ha NyTN 3/1EKTPOHOB, NETAWNX OT KaToAa K aHOA4Y.
I_Ipvl nofade Ha CETKYy OTpMUaTeNbHOro nNOTE€HUMasla OHAa HAYWMHAET OTTaJIKUBaTb
SN1EKTPOHbI, HE NO3BOJIAA UM AOCTUYb aHOAA; €C/IN NOAATb HAa CETKY MOAyﬂMpOBaHHbIVI
CMrHan, HanpuMmep, NoJlyHYeHHbIl C MUKPOOHa, TOK, NpoxoasLwuii Yepes Tpuog, byaer
NOBTOPATb U3MEHEHUA NOTEHUMaNa Ha CETKE, HO Npu 3TOM MOXET 6b|Tb ropasno
cunbHee. MI3HavansHo Tpuoabl KakK pa3 N NpeaHa3Ha4Yanucb Ans yCUNeHns CUrHana.

B3sie gBa Tproga n CoeAuHUB aHOA KaXK[oro W3 HUX C CETKOW APYyroro, Mol
nony4yum yCTpOﬁCTBO, Ha3blBa€MOE TPUITEPOM. OHO MOXXET HaXoaAnTbCA B O4HOM M3
OBYX YCTOMYMBBIX COCTOSIHWA: Hepes OfUH W3 fBYX TPUOAOB UAET TOK (roBOpST, 4TO
OH OTKPbIT), Bnarogapsi 5ToMy Ha CETKe BTOPOro TPMOAA UMEETCS MOTeHLMan, He
nossoAsitownii TOKy naTn Hepes BTopoli Tpuoa (Tpuog 3akpeiT). KpaTkoBpemeHHO
nogas OTpML[aTeﬂbeIIZ NOTEHUNAaN Ha CETKY OTKPbITOro Tpnuoaa, Mbl TEM CaMbIM Mpe-
KpaTUM TOK Yepe3 Hero, B pe3ysibTaTe BTOPOW TPrOA OTKPOETCA U 3aKPOET MepBbIii;
NHa4e roBops, TpuoAabl NOMEHAKTCA POAAMN N TPUTTEP nepele,éT B NPOTNBOMNOJIOXKHOE
yCTOl4nBOE COCTOsIHME. T pUrrep MOXXHO MCMOJSIb30BaTb, HANPUMEP, A/t XPaHEeHUsI Of-
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Puc. 1.1. Pagumonamma (7BoitHoit Tpros) B meficTBun® (cieBa); cxeMa TPUITepa
Ha JIBYX TpUojax (crupasa)

Horo buta uncpopmauun. [Jpyrue cxembl CoegUHEHUst TPUOZOB MO3BOSIOT NOCTPOUTH
JIOrMYecKne BEeHTUIA, Peann3ytoLine KOHbIOHKLMIO, AN3BIOHKUMIO 1 oTpuuaHmne. Beé
5TO NO3BOJSET UCMOAL30BaTh PaAMONaMNbI ANSi NOCTPOEHUS SNEKTPOHHOrO BbIYUCIN-
TeSIbHOro YCTPOMCTBa.

3a cYéT OTCYTCTBUS MEXaHUYECKUX JeTajeil MallluHbl Ha 3JI€KTPOHHO-
BaKyyMHBIX JIaMIIax paboTajn ropasigo OblcTpee, HO, K COXKAJICHUIO, CaMU
PaJIMoJIaMITBI — IIPEJIMET JOCTATOYHO HEHAJIEYKHBIN: pasrepMeTu3alus KoJi-
OBbI IPUBOIUT K BBIXOJY JIAMIIBI U3 CTPOsT; CIIMPaJIb, HArPEBAIOIIas KaToI,
MOZKET IIePEropeTh, 9TO TaKKe MPUBOJUT K 0TKa3y Jjamibl. OHa U3 IMepBbIX
OJTHOCTRIO Tporpammupyembix 9BM — ENTAC — conepxaia 18 000 sJek-
TPOHHBIX JIAMII, & pabOTATh MAIIMHA MOTJIA TOJBKO IIPU YCJIOBUU, YTO BCE
JIaMTIBI UCTIpaBHBI. EcTecTBeHHO, HECMOTPsT Ha Oecrperie/IeHTHBIE Mepbl, TPH-
HSITBIE JIJISI TIOBBIIEHUS HAJIEXKHOCTU, MAIITUHY OYE€Hb YaCTO IPUXOJINIOCH
PEMOHTHUPOBATb.

Cozganu ENIAC amepukanckunii yuénbiii Jxxon Moywnn u ero yyennk [Ix. k-
KepT; paboTbl bbIM HavaTbl BO Bpemst BTopoli MupoBoli BoliHbl U huHaHCUPOBaNMChL
BOEHHbIMU, HO, K CHACTbIO AJ1s1 CO3AaTeNell MaLlLUHbI, 3aBEPLUNTL €€ [0 KOHLA BOWHbI
OHV He yCnenu, Tak 4TO NpPOeKT, korga oH B 1946 rogy bbin 3aBepluéH, yaanock
paccekpeTuTb. [MnoHepam NamnoBoro KOMMbIOTEPOCTpoeHUs 13 BennkobpuTtaHun
MOBE3JI0 MEHbLLE: NOCTPOEHHbIE B OOCTaHOBKE CTPOXKaliLlell CEKPETHOCTU MaLUWHBbI
Colossus Mark | n Colossus Mark Il nocne 3ageplueHns BoiiHbI MO AMYHOMY NpUKasy

5®oro ¢ caiita Bukunemun; OpUTHHAJ MOXKET OLIThL 3arpy»KeH CO CTPAHHIIBI
https://en.wikipedia.org/wiki/File:Dubulttriode_darbiibaa.jpg. Vcmosbsyembie
3/1eCh U Jlajiee u306parkenus ¢ caitos dponga Wikimedia pasperieHsr K pacripocTpaHeHIIO
o1 pa3jnIHbIMU BapuanTamu junensuit Creative Commons; nogpobHyo HHPOPMAIUIO,
a TakKe OPUIHHAJIbI N300pa’keHni B CyIIECTBEHHO JIy4IlleM KadeCTBe MOXKHO IIOJLyYUTh
Ha COOTBETCTBYIOIMX BeO-cTpaHuIax. B majmpHeieM MBI OIycKaeM IHOLPOGHOE 3ame-
4JaHWe, OrPAaHUYNBAsICh TOJIBKO CCHUIKON Ha BEO-CTPaHMIIBI, COLEPXKAIIE OPUTHHAIBHOE
n300parKkeHue.
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Yepunnns® 6oinn yHnuToxeHsl, a ux asTop Tommu Dnayspc, NOBUHYACH BCE TOMY
»Ke npukasy, bb11 BbIHY>XAEH CODCTBEHHOPYHHO CKeYb BCIO KOHCTPYKTOPCKYHO AOKY-
MEHTaLMIO, YTO CAENaso BOCCO3AaHNe MaLlIMH HeBO3MOXHbIM. LLInpokoii nybanke
CTaNo U3BECTHO 0D 3TOM MpoeKTe NMWb TPUALATL NeT CAYCTs, a ero y4acTHUKU
JNWNNNCh 3aCJNTY>XEHHOIo NPU3HaHWA n 6b|f||/| CbaKTI/IHeCKVI OT/1y4H€Hbl OT MNPOBOIro
pa3BuTWS BbIYMCINTENbHONR TexHUKN. [JocTuxeHnsi cospateneli Colossus K MOMEHTY
paccekpednBaHUsl NPOEKTa NPEACTaBASNN Pa3Be YTO UCTOPUYECKMI NHTEPEC, K TOMY
e Bonbluasi UX 4acTb Oblia yTpayeHa Npu YHUHTOXEHUN MALLUNH U AOKYMEHTALMN.

YacTto MoXHO BCTpeTnTb yTBEpXKAEHME, 4TO MawwunHbl Colossus npegHasHavannce
AN5 fewngpoBKYU COobLLEHMIA, 3aLNPOBaHHBIX HEMELKOI 3NEKTPOMEXaHNYECKOA
wmcbposansHoili mawmHoili Enigma, a B npoekTe y4acTeoBan (1 efBa n He PyKOBOAW
M) 3HAMEHNTBIA MaTEMATUK, OfUH N3 OCHOBOMOJIOKHIKOB TeOpUn anropntmos Ana
TotopuHT. DTO He Tak; HUKakoro ydacTusi B npoekte Colossus ThblopuHI He NpuHUMan,
a MalunHa, NOCTPOEHHasi C ero HEenoCPeACTBEHHLIM YHacTUEM U AEACTBUTENbHO
npegHa3Ha4YaBLIasiCs 415 B3/IOMa KOAOB « DHUrMbI», Ha3biBasack Bombe, bbina yucto
3/1EKTPOMEXAHNYECKOV 1 B MPUHLMNE, CTPOrO roBOPsi, HE SIBNSNACH KOMMBIOTEPOM,
Kak 1 cama «DHurmay. MawuHsl Tommun Pnayspca npegHasHavanncs Ans B3noma
WinbporpamMmm, COCTaBJIEHHbIX C MOMOLbIO MawwuHbl Lorenz SZ, wwndp koTopoii
6611 ropaspo bosiee CTOEK K B3/10OMY, HEXenn WnNgp « IHUMMbI», U He NOALABANCS
37IEKTPOMEXAHUYHECKMM METOLAM.

Bnpouem, Tommu @nayspcy aelicTBUTENBHO [OBEIOCH HEKOTOPOE BpeMsi pabo-
TaTb NOA PYKOBOACTBOM T bIOPUHIa B OGHOM 13 BPUTAHCKMX KPUMTOAHANUTNHECKNX
NPOEKTOB, N UMEHHO T bIOPUHT NOPEKOMEHAOBaN KaHAMAATypy Pnayapca /151 NpoeKTa,
ceaizaHHoro ¢ Lorenz SZ.

Berunciurespable MaIInHbl, IOCTPOEHHBIE HA PAIUNOJIAMIIAX, IIPUHATO
nazeiBaTh I BM nepeozo noxoaenus; cieayer oOpaTUTh BHUMAHUE, ITO
10 TIOKOJIEHUSIM PA3JUIAIOT TOJIBKO IAEKMPOHHHIE BHIYUCIUTETbHBIE MAIIN-
HBI, & BCEBO3MOYKHBIE MEXaHNIeCKNE U JIEKTPOMEXaHMIECKIE BBIUUCINTENN
K HIUM He oTHOcAT. B wactHocTu, mamunabl Konpaga Ily3e snekTponabiMu
He ObLJIM, TaK YTO OHU He cunTaroTcs «DBM 1mepBoro mokoJieHus» 1 BOOOIIE
9BM.

BosmokHOCTH MAIIUH 3TO# 1M10XK OBLIM BEChbMa OIPAHMYICHHBIMU: M3-33
TPOMO3/IKOM 3JIEMEHTHO# 6a3bI IPUXOIUIOCEH TOBOJbCTBOBATHCS MI3€DHBIMU
(10 coBpeMeHHBIM MepKaM) o0béMamu naMsTu. TeM He MeHee UMEHHO K
[IEPBOMY IIOKOJIEHHIO OTHOCUTCS OJIHO U3 CaMBbIX BaKHBIX M300peTeHuil B
HUCTOPUY BBIYUCIUTEBHBIX MAIITH — NPUHUUTL TPGHUMOUT TLPO2PAMMDBL,
KOTOPBIHl MOJIpa3yMeBaeT, ITO MPOTrpaMMa B BHUJE MOCIEI0BATEILHOCTU
K0008 KOMAHO XPAHUTCH B TOU YK€ CaMOU IaMsTH, YTO U JIAHHBIE, a CAMa,
MMaMATb OJTHOPOHA U KOJIbI KOMAHJ OT JIAHHBIX HUYEM IIPUHIIAINAJIHHO HE

110 ommoit w3 BepCHii, OCHOBHOI Te/TbI0 Uepumn/ist 6O HE JOMYCTHTE OTJIACKH TOTO
daxTa, 4TO0 0 MaccoBrIX boMbapanpoBKax ropojga KoseHTpu eMy 6bLIO N3BECTHO 3apaHee
U3 IIE€PEeXBAIEHHBIX MIN(POrpaMM, HO OH HHYErO II0 STOMY [OBOAY HE IPEAIPHUHSII, ITOOBI
He BBIJATh BO3MOXKHOCTeN BpuTanuy mo BCKPBITHIO HEMEIKHUX MIM(MPOB; BIPOYEM, MHEHUS
HCTOPUKOB Ha 3TOT CYET pacxoxArcs. Bosiee TOro, BEPCUIO O CO3HATEILHOM [IPUHECEHUH
KoBeHTpu B KepTBY ONpPOBEPraeT Psif CBUAETEILCTB HEIIOCPEACTBEHHBIX yIaCTHUKOB
cobbITHil TOro Bpemenu. Bonpoc, 3adem ObLIIO y2Ke IOCJIE 3aBEPIIEHNs] BOMHbBI YHHYTOXKATh
TEXHUKY, UCIIOJIb30BABIIYIOCH AJIsI BCKPBITUS MHUEPPOB, OCTAETCS OTKPLITHIM.



42 IIpenBapurenbubie CBEIEHUS

OTJIMYAIOTCA. MaIMHbI, COOTBETCTBYIOIIME STUM IIPUHITUIIAM, TPAIAIIMOHHO
Ha3bIBAIOT MawuHamy por Helimarna B decth Ixxona ¢pon Heiimana.

Nctopusa HaseaHus pgosonbHo cBoeobpasHa. OfHOR M3 MepBbIX 3NEKTPOHHbIX
MaLLUWH, XpaHsLWMX nporpammy B namsitu, ctan komnstotep EDVAC; ero noctponnn
3HakoMble Ham no ENIAC'y Moywau n JkkepT, npuyém obcyxaeHune n npoekTupo-
BaHMe HOBOW MalwuHbl oHN Benn yxe Bo Bpemsi noctpoiiku ENIAC'a. dxon doH
HeilimaH, yyacTBoBaBLUMI B Ka4eCcTBe HAy4HOro KOHCy/lbTaHTa B npoekTe «MaHx-
5TTeH» ', 3amHTepecosancs npoektom ENIAC B ToM 4yucie u notomy, 4TO NpoekT
«MaHxaTTeH» TpeboBan orpoMHbix 06BLEMOB BbIHMCIEHNIA, HAZ KOTOPbIMY paboTana
uenasi apMusi AeBYLUIEK-PaCHETUNL, NOJb30BABLUMXCS MEXaHU4YeCKUMU apudMomMeTpa-
mu. EcrectsenHo, doH Heliman npuHsn aktusHoe ydacTtue B obcyxaenun ¢ Moywan
1 DKKEPTOM apXUTEKTYPHbIX npuHumnos Hosoi MawuHbl (EDVAC); B8 1945 rogy oH
0606wwun pesynbraThl 0bCyXKAeHNU B MUCbMEHHOM LOKYMEHTE, KOTOPbI/i U3BECTEH
kak «[lepBblli YepHoBUK coobueHnsi o mawuHe EDVAC» (First Draft of the Report
on the EDVAC). ®on HeiimaH He cHuTan AOKYMEHT OKOHYEHHbIM: B 3TOW Bepcun
TEKCT NpefHa3HavanCs TONbKO AN 06CYKAEHUS YaeHaMU NCCAef0BaTENbCKON rpynbl
Moywnu n kkepTa, B KOTOPYIO BXOAUA B Yncne npo4dmx y4éubix lepman Fongcraiiy.
locnogcTeyrowas Bepcnsi MCTOPNHECKNX cobbITuii TakoBa, 4To uMeHHo longcraiin
MOpy4uW/ neperne4vaTaTb PyKOMMUCHbIA JOKYMEHT, MOCTaBMB Ha €ro TUTYJIbHOM JINCTE
Tonbko nMst hoH HeiimaHa (4To popmanbHO NPaBUILHO, MOCKOJIbKY aBTOPOM TeK-
cTa 6bin poH HelimaH, HO He BMOMHE KOPPEKTHO B CBETE HAyYHbIX TPAAULMIA, Tak
KaK N3/IOKEHHbIE B AOKYMEHTe naen Bbiin pesynbTaToM KOMNEKTUBHOW paboTsi),
M 3aTeM, Pa3MHOXMNB JOKYMEHT, pPa30C/iaj 3aMHTEPECOBaHHbIM YYEHbIM HECKOJb-
KO JecsaTKOB Konuii. /IMeHHO 3TOT AOKYMEHT HamMepTBO cBsi3as uMsi poH HelimaHa
C COOTBETCTBYIOLMMM APXNTEKTYPHBIMU MPUHLMNAMU, XOTS, CyAst Mo BCeMy, (POH
HelimaH He siBnsieTcs aBTOpoM (BO BCAKOM Ciy4dae, efUHONMYHBIM) BoNbLIMHCTBA
n3noxxeHHbix Tam ungeii. Mozxe don Heiliman noctponn ewé ogHy mawuny, IAS, B
KOTOPOUi BOMAOTUN apXNTEKTYPHBIE MPUHLMMbI, U3JIOKEHHBIE B < COOBLLEHNN >,

C BblyuCNTENbHOR paboToii, npoBoamBLLelics ais npoekTa « MaHxaTTeH», cBsi3a-
HO MHOIO WHTEPECHbIX NCTOPWNIA; HEKOTOPLIE U3 HUX OMMCaN APYroli YHaCTHUK MPOEKTa,
3HaMeHUTbIA pusuk Pnyapg PeliHman, B cBoeli KHUre «Bbl, kOHe4HO, WwyTuUTe, MUCTEp
@eiinman>» [7]. Tam ecTb, B 4acTHOCTU, Takoli pparmeHT:

A 4TO Kacaetcs muctepa ®PpeHkensi, KOTOPbIA 3aTesn BCIO 3Ty Aesi-
TENbHOCTb, TO OH Hayaja CTPajaTb OT KOMMbloTepHOl bonesHn — o Heli
CEroAHs 3HaeT Ka)kAablii, KTO paGOTan C KOMMblOTEPAMU. DTO OYEHb
cepbésHasi bonesHb, u paboTaTb Npu Heii HeBo3MOXHO. Bega ¢ komnblo-
TepaMu COCTOUT B TOM, YTO Tbl € HUMU urpaewsb. OHN Tak NpekpacHbl,
CTO/IbKO BO3MOXXHOCTEi — eCc/n YETHOEe 4YUCAo, Aefaellb 3TO, eC/u
HeYETHOe, feNaellb TO, N O4eHb CKOPO Ha OfHOW-eAUHCTBEHHOWN MaluuHe
MOXHO genaTb BCE bonee n bosee N3OLPEHHBIE BELLU, ECIN TOJLKO Tbl
[OCTAaTOYHO YMEH.

Yepes HekoTOpoe Bpems BCs cucTema passanunack. PpeHkesnb He 06-
pawan Ha Heé HUKaKOro BHUMaHUs, OH BOJSbLUE HUKEM HE PYKOBOAMII.
Cuctema peiicTBOBasa OYeHb-O4YEHb MEAJIEHHO, @ OH B 3TO BPEMS CUAEN
B KOMHATe, MPUKMAbBIBAsI, KaK Dbl 3acTaBUTbL oauH 13 TabynsiTopos aB-
ToMaTuyeckn nedatatb apktaHrenc X. [NoTom Tabynatop Bkatouvasncs,

7 AMEpPUKAHCKHIT TIPOEKT CO3/IAHMUS ATOMHO# GOMGHI.
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nevaTan KoJOHKM, noToM — bBau, 6ay, 6ay — BbIYUCNAN apKTaHTreHC
aBTOMATUYECKN MYTEM WHTErpUPOBAHUS 1 COCTaBASAA BClO Tabnuuy 3a
OfHy onepauuio.

AbcontoTHo bBecrnonesHoe 3aHsiTme. Begb y Hac yxe 6binm Tabnnupi
apkTaHreHcos. Ho ecnau Bbl korga-Hubyas paboTtanu ¢ kKoMnbloTepamu,
Bbl MOHMMaeTe, YTO 3TO 3a bONEe3Hb — BOCXULLEHNE OT BO3MOXXHOCTU
yBI/IFl'eTb, KaK MHOIo MOXXHO caenaThb.

K coxaneHnto, Halle BpeMs CANLIKOM CUJIbHO OTAWYAeTCst OT Toro, korga Pelin-
maH paboTtan B npoekTe «MaHX3TTeH» 1 fJaXke OT TOrO, KOFAA OH MUCaN CBOK KHUTY.
[aneko He Bce, KTO celi4ac MMEET Leo C KOMMbIOTEPAMU, 3HAIOT O CyLLECTBOBAHMUN
3TOl BOT ((KOMI'IbIOTepHOi;I 60ﬂe3H|/|)), KOMMNbOTEPDLI CTaIN CANWKOM NPUBbIYHbBIM
JENOM, 2 KOMMbIOTEPHbIE UFPbl BOABLWNHCTBO Ntogell HaxoauT CywecTBeHHo bonee
YBNEKaTeNbHLIM 3aHATUEM, YeM «UrPaTb» C CAMUM KOMMbIOTEPOM, C €r0 BO3MOXHO-
ctsimu. C apyroii ctoporbl, PeliHman abcontoTHO NpaB B TOM, 4TO 06 3TOI H6onesHu
«3Has Kaxkgblil, KTo paboTan C KOMMbIOTEPAaMU» — NPOCTO B T€ BPEMEHA He Cylue-
CTBOBANO «KOHEYHbIX MONb30BaTENEH», KaXAblli, KTO paboTan ¢ KOMNbLIOTEPOM, bbin
nporpammunctoMm. Kak HI CTpaHHO, MMEHHO 3Ta «bonesHb» npeBpallaeT 4enoBeKa B
nporpammucta. Ecan xotuTe ctaTh nporpamMuncTom — nocTapaiiTech NogxsaTuThb
6onesHb, onucanHyto PeliHmaHOM.

Tak win wHAYE, TPUHIUI XPAHUMOI IIPOrPAMMBI CTaJI OJHOZHATHBIM
[IPOPBIBOM B 00JIACTU BBIYUCJIUTEIBHON TeXHUKU. JI0 9TOr0 MaIUHbBI 1IPO-
rPaMMUPOBAJIUCH JInbo mepdosieHTamu, Kak marmmabl Koupaga 1lyse, aubo
BoOOIIE TIepeMbrakamu 1 TyMbsiepamu, kak ENTAC; na dbusndeckoe 3a/1aHme
[IPOrPAMMBI — IIEPECTAHOBKY BCEX MIEPEMBIUEK U IEPEKITI0IEeHNE TyMOJIEPOB —
YXOJIMJIO HECKOJIBKO JIHEH, a 3aTeM CYET MPOXOIWJI 32 Jac WJIH JIBa, ITOCTIe
9ero CHOBA IPEJCTOSIO HePEenporpaMMupoBaTh Maluny. [IporpamMMbr B
Te BpeMeHa He IIHCaJIH, & CKopee M300peTajy, BeJb 110 CyTU IIPOrpaMMa
ObLyIa HE II0CJIE/I0BATEIBHOCTHIO NHCTPYKIIHIL, & CXEMOIl COeTMHEHNs y3JI0B
MAIIIITHBI.

XpaHeHre IIPOorpaMMbl B [IAMSITU B BUJI€ MHCTPYKIIUIA IO3BOJIMIIO, BO-
[IEPBLIX, HE TPATUTH OIPOMHOE KOJIMYIECTBO BPEMEHH HA CMEHY IPOrDAMMBI:
€€ Ternepb MOXKHO OBLJIO CUUTATH ¢ BHEIIHErO HOCUTENs (1epdOIeHThbI Uin
KOJIOZBI 11epOKapT), pa3MeCTUTh B IIAMSITH ¥ BBIIOJIHUTH, ¥ IPOUCKOIMIIO
9TO JOCTATOYHO OBICTPO; KOHEYHO, HA MOJATOTOBKY IIPOrPAMMBI — HA TO,
9TOOBI €€ TIPUIYMaTh U ITIOTOM HAHECTU Ha IepdOKapThl UK IepdOIeHThl —
TOXKE YXOIHMJIO MHOTO BPEMEHM, HO IIPH 3TOM He PACXOIOBAJIOCH BPEMs CAMOI
MaIlIMHBI, CTOUBIIIEE OI'POMHBIX JIeHeT. BO-BTOPBIX, UCIIOJIB30BAHNE OIHON U
TOI 2Ke TaMSATH KaK JJIs KOJIOB KOMAH/I, TaK U JIjisi 00pabaThIBAEMbIX TAHHBIX
ITO3BOJIMJIO TPAKTOBATh IIPOrpaMMy KaK JaHHBIE U CO37aBaTh IPOIrPAMMBI,
OIIepUPYIOIINE IPYIUMHU IporpaMmaMu. Takue NpUBBIYHBIE HBIHE sIBJIEHUS,
KaK KOMIIWJISITOPBI U OIEPAIIMOHHBIE CUCTEMBbI, OBLTN OBl HEMBICIUMBI HA
MallMHaX, He OTBEYAIONINX OIpeseseHnio MamuHeel poH Heiimana.

Ecan rosoputs TouHee, nog mawwHoli ¢oH Helimana obbiqHo nogpasymesatoT
KoMnbloTep, obnagatowmii cregyowmmm CBoiCTBaMN:
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® JINHEWHOCTb N OAHOPOAHOCTb NMNAMATU: ONepPaTNBHAA NaMATb COCTONT N3 OAWNHa-
KOBbIX SH€EK, KaXKAas U3 KOTOPbIX UMEET CBOVi agpec; B NpocTeliluem ciyyae
B Ka4yecTBe afpeca BbICTYNaeT 4MCIO — HOMEpP SYeiiKu;

® MpPOU3BOMbHLIA AOCTYN K NaMSATU: LEHTPaNbHbIfi NPOLECCOP MOXET B toboii
MOMEHT BpeMeHn 0bMeHUBaTbCS MHpopMaLmeli ¢ oboi N3 siveek namaTu,
yKa3aB e€ agpec, NpU4éM CKOPOCTb paboThbl HUKAK HE 3aBUCUT OT TOrO, K KaKMM
MMeHHO sideiikam obpalyaeTcs Npoueccop;

® MPOrpaMMHOE ynpaBJieHne: MalMHa paboTaeT aBTOMATUHECKU, BbINOHSAS OfHY

3a Apyroii kKoMaHabl (MHCTPYKUMN), COCTaBASIIOWNE NPOrPaAMMY;
® XpaHeHue NPorpaMMbl B NaMsTH: NPOrpaMMa XpaHUTCS B sueiikax onepaTusHoN
namMmATn B BNAE NOCNEOAOBATENBHOCTN HNCNOBbLIX KOOOB OTAEJNIbHbIX orlepau,mﬁ;

® HEpas/MHYUMOCTb KOMaHZ U AaHHbIX: SIHEliKN NaMsiTh, XPaHSLLME KOAbl KOMaHZ
nporpaMmsl, (PU3NYECKN HUKaK He OTANYAIOTCA OT SIYEEK, XPAHSALLNX UCXOAHBIE,
MPOMEXYTOUHBIE UM PE3YNbTUPYIOLME JaHHbIE, C KOTOPbIMU MporpaMmMa
AOJIXKHa pa6OTaTb; 06913aHHOCTb NOMHWUTb, FrAe 4TO JIEXWNT, BO3JIOXKEHA Ha
nporpaMmmucTa.

YacTo B 3TOT CNMCOK BKIOYAIOT TakXKe UCMOAb30BaHWE ABOWYHONR CUCTEMBbI
CHNCNEHNA, HO 3TOT aCNEKT TPYAHO CHUTATb ONpPeaeNnArolwnM, OH CKOpee KHECKOJIbKO
U3 [pyroi onepbi>.

Mex iy TeM 00BEMBI TAMSTH KOMITBIOTEPOB YCITEIN HECKOIBKO TOIPAC-
TH; Tak, y>ke yrnomuHapmmiicss IAS Jlxkona ¢dpon Heiimana umesn 512 siaeex
namsaTu 1o 40 out kaxkaasi. Ho moka aMepuKaHIbI IPOIOJI2KAIN B [TOCTPOE-
HUU KOMIIBIOTEPOB OPUEHTUPOBATHCS UCKIIOUATETLHO HA HAYIHBIE U MHKE-
HEPHbIE YUCJIOBbIE PACYETHI, IIYCTh Ja’Ke U C UCIOJH30BAHUEM XPAHUMON
mporpaMMbl, B BesimkoOpuTaHny B TO YKe CaMoe BpPeMsi HAIILIUCH JIF0IU, 00pa-
THUBIIIZE BHUMAHUE Ha [TOTEHIINAJ BBIYUCIUTEIHFHBIX MAIINH JIJIs 00paboTKH
MHOOPMAIINH 33 IIpeJeIaMni Y3KOH «pacdéTHoiiy obsactu. [lepBbiM nim BO
BCSIKOM CJIyYae OJHUM U3 MEPBBIX KOMIILIOTEPOB, UCXOTHO IIPeIHA3HAIAB-
IUXCs JIJTs Tiesieli OoJiee MUPOKUX, HEYXKEJN IUCIOBbIE PACIETDI, CAUTACTCS
LEO I, pazpaboranubiii 8 6puranckoii kommanuu J. Lyons & Co.; npumeya-
TeJIbHO, 4YTO 3Ta (PUPMa, 3aHUMABIIASICA TOCTABKAMH MMUIIEBBIX IPOIYKTOB,
PECTOpaHHBIM U OTEJbHBIM OM3HECOM, HE MMEJa HUKAKOIO OTHOIIEHUS K
MAaITTHOCTPOUTELHON oTpacau. B 1951 1oy TOJILKO YTO ITOCTPOEHHBIH
KOMITBIOTED B3sJI HA cebsi U3PAIHYIO YacTh DYHKINi Oyxraarepun u HUHAH-
COBOI'O aHAJIN3a KOMIIAHUN, IPUIEM COOCTBEHHO BBIYUCJIEHNS KAK TAKOBBIE
COCTABJIAJIN XOTS ¥ 3aMETHYIO, HO OTHIO/b HE CAMYIO OOJIBIIIYIO JIOJIIO BBIIOJ-
HSIEMbBIX MAIWHOM omeparmii. [IpuHnMAast mcxonubie 1aHHbIE ¢ TepdOIEHT U
BBIBOJISI PE3Y/ILTATHI Ha, TEKCTOBOE IT€YATAIONIEe YCTOMCTBO, MAIIMHA TTO3BO-
JINJIa ABTOMATU3UPOBATD MTOATOTOBKY 3aPILIATHBIX BEIOMOCTEN U JIPYyTUX
o/100HBIX JTIOKYyMeHTOB. [IpopouecTtBo Ajbr JlaBsieiic Ha9asI0 MOTUXOHBKY
COBIBATHCST: OOBEKTOM PabOTHI JIJTT KOMITBIOTEPHOM TTPOTPAMMBI CTAJIa UH-
PopMayus, TP STOM MATEMATHIECKHAE PACIETHI — ITO BAXKHBIN, HO OTHIOIH
He eJIMHCTBEHHBIN ciiy4ait eé 06paboTKM.

Tem Bpemenem pacTymuil ypOBeHb TEXHUKH HEOTBPATUMO ITPUOIHNKAI
PEBOJIIOLNIO B KOMIIbIOTepocTpoeHnr. OCHOBHBIM HOBOBBEJIEHUEM, 00YCJIO-
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BUBIIIM PEBOJIIOIIIO, CTAJI NOAYNPOBOIHUKOBBLT, MPAHIUCTIOP — SJICK-
TPOHHBIN 3JIEMEHT, KOTOPBIIl CO CXEMOTEXHUYECKOU TOYKH 3pEeHUd OYEHDb
ITOXO02K Ha PAJINOJIAMITY-TPHUO. 1 PAH3UCTOD, KAK U TPUOJ, MMEET TPU KOHTAK-
Ta, KOTOPblEe OOBIYHO HA3BIBAIOTCH «0a30il», «IMUTTEPOM» U «KOJIJIEKTOPOM»
(wIu «3aTBOPOM», «MCTOKOM» U «CTOKOM» [ PA3HOBHJIHOCTU TPAH3U-
CTOPOB, HA3BIBAEMBIX 104€6blMU ). [Ipu U3MeHeHn HalpsKeHus Ha 6a3e
OTHOCHTEJIBHO IMUTTEPa (HA 32TBOPE OTHOCUTEIHHO UCTOKA) U3MEHSIETCS TOK
MEZKJIy SMUTTEPOM U KOJJIEKTOPOM (MEXKJLy MCTOKOM M CTOKOM). B amaJioro-
BOI 3JIEKTPOHUKE 00a YCTPOHCTBA — U JIAMIA-TPUOJI, U TOJTYITPOBOIHUKOBBIIH
TPAH3UCTOP — HWCIIOJIb3YIOTC I YCUJIEHUS CUTHAJA 38 CIET TOrO, 9TO
[IPOITyCKaeMble TOKU MEXKJ[y aHOJIOM M KaTOJOM TPUOJA, & PABHO U MeEXK-
Iy SMUTTEPOM U KOJIJIEKTOPOM TPAH3UCTOPA MOTYT OBITH TOpas3io OOJIbIIe,
HEXKeJIU CUTHAJIBI, TIOJABAEMbIe JIJIsi UX «3aKPBITUS» COOTBETCTBEHHO Ha, CET-
Ky min 6a3y. B mudpoBbix cxemax MOIITHOCTH He BaXKHBI, TOPA3I0 BasKHee
3bdeKT ynpasserus Kak TakKOBOil. B wacTHOCTH, KaK U J[Ba TPHUOJA, JIBA
TPAH3UCTOPA MO3BOJIAIOT COCTABATHL U3 HAX TPULTED, IIPU 3TOM TOK, UJIYIIUI
qepe3 OJINH TPAH3UCTOP, 3aKPBIBAET BTOPOIi, 1 HAOOOPOT.

Cunraercst, 9TO HMEPBBI PAOOTAIONINIT TPAH3UCTOP OBLT co3man B 1947
roxy B Bell Labs, a B kauecTBe aBTOPOB M300peTEHNsT HA3BIBAIOT Y UJIbIMA
IMokmu, Hxxona Bapaura u Yosrepa Bparreitna; cycTss HECKOIBKO JIET 38
9TO M300peTeHre TPaH3uCTOpa M OblLIa mpucy:kaena HobereBckast mpemust
o ¢wusnke. Parnane TpaH3ncTOphl OBLIM TPOMO3/IKN, HEHAEKHBI U HEYI00-
HbI B paboTe, 0JIHAKO OBICTPOE COBEPIIIEHCTBOBAHIE TEXHOJIOIMU BbIPAIIH-
BaHUS KPUCTAJIOB HO3BOJIIJIO HAJAATH CEPUNHBIN BBIIYCK TPAH3UCTOPOB,
KOTOPbIE B CPABHEHUU C PAJIMOJIaMIIAMU OBLIN, BO-IIEPBBIX, JIOBOJILHO MUHUA~
TIOPHBI; BO-BTOPBIX, /IS TPAH3UCTOPOB He TPEOOBAJICS Pa30IPEB KATO/A, TaK
9TO JIEKTPUIECTBA OHU MTOTPEOJISIN TOKE TOPA3I0 MEHBIIE; HAKOHEIT, OISITh
’Ke B CPABHEHUU C JIAMIIAMU, TPAH3UCTOPBI OBLIN MPAKTUIECKU OE30TKa3HBI:
KOHEYHO, OHU TOXKE€ MHOT/IA BBIXOJSAT U3 CTPOs, HO 9TO CKOPee UYpPE3BhIYaiHOe
[IPOUCIIIECTBUE, TOTJA KAK BBIXOJ U3 CTPOsl JIAMIIBI — 9TO IIPOCTO MITATHOE
cOOBITHE, & CAMHU PAJIMOJIAMIIBI PACCMATPUBAJINCH CKOPee KaK PaCXO/IHbIH
MaTepuaJi, HeYKeJIM KaK MOCTOSHHBIE Y3JIbl KOHCTPYKITUH.

BropbiM cepbE€3HBIM M300peTEHNEM, OIIPEJIEJIUBIINM CMEHY ITOKOJIEHU
KOMITBIOTEPOB, CTaja MaMsiTh HA MAarHUTHBIX CEPAeYHMKAX. BaHK Takoii
namsaTu (puc. 1.2, copapa) IpeacTaBIsia co00i IPSIMOYTOIBHYIO CETKY U3
IIPOBOJIOB, B y3JIaX KOTOPOIl PacCHOJIarajinch peppPUTOBbIE KOJIEIKU; KAXK-
JI0€ KOJIEYKO XPAaHWIO OfAuH OuT mH(pOpManuu. B cpaBHeHUU ¢ TpOMO3JI-
KUM YCTPOMCTBOM M3 TPEX UM YETHIPEX PAJINOJIAMII, [IPUMEHSIBITUMCS JIJIsT
xpaHeHus: omHOro 6mra B 9BM mepBoro mokoseHus, 310 ObLT HACTOSIIUI
popbIB. KOMIIBIOTEPHI, TOCTPOEHHBIE HA MEEPIOMEALHVLT IACKIMPOHHDIL
KOMNOHEHMAT, TIPEXKIE BCEIO HA TPAH3UCTOPAX, IPUHATO HA3BIBATH KOM-
nBIOMEPAMU 8TNOPO20 NOKOAEHUS. ECin KOMIBIOTEPHI IEPBOTI0O OKOJIE-
HUsT 3aHUMAJIN TeJIble 3JaHusl, TO MAINHA BTOPOI'O IIOKOJIEHUS yMEIIAIaCh
B OJ[HOI KOMHATE; MOTPEOJIEHNE JIEKTPOSHEPIUN PE3KO CHU3WIIOCh, & BO3-
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Puc. 1.2. Tpansucrop (ciesa); 6aHK maMsaTu Ha HEPPUTOBBIX CEPIEIHUKAX
(cripasa)®

MOYKHOCTH, U IIPEXKJe BCEro OOBbEM OIEPATUBHON MAMSITH, CyIIECTBEHHO
BO3pocsu. Takrke BO3pOCsa HAIEXKHOCTH MAIINH, IIOCKOJIBKY TPAH3UCTOPHI
BBIXOJAT U3 CTPOST TOPA3I0 pexke, yeM pasuojaMibl. CyIecTBeHHO yraa
croumocTb DBM B jieHekHOM BbIpakeHuu. [lepBbie MOJTHOCTBIO TPAH3UCTOP-
HbIE BBIYUC/IATEJbHBIE MAITUHBI ObLIH TOCTPoeHb! B 1953 romy, a y»xke B 1954
rogy komnanus IBM Beirycrusa marmuny IBM 608 Transistor Calculator,
KOTOPYIO HA3bIBAIOT IIEPBBIM KOMMEPYECKUM KOMIIBIOTEPOM.

Cremyronuii TEXHUIECKUI ITPOPHIB IIPOU3OIIEST ¢ M300peTeHneM WHTE-
IPaJIbHBIX CXEM — ITOJIyIIPOBOJIHUKOBBIX YCTPOWCTB, B KOTOPBIX Ha OJTHOM
KPHCTAJLJIE PACIOJIAraeTCsl HECKOJBKO (B COBPEMEHHBIX YCJIOBHUAX — JO
HECKOJIbKUX MUJUIAAPIOB) 3JIEMEHTOB, TAKUX KaK TPAH3UCTOPDLI, JHUOJILI,
COIIPOTUBJIEHUS U KOHJEHCATOPHI. KOMIIBIOTEPHI, IIOCTPOEHHbIE HA OCHO-
Be MHTErpajibHbIX CXeM, IPUHSTO OTHOCUTb K Mpemvemy NoKOAEeHUIO;
HECMOTPsI HA BCE ell€ OUYeHb BBICOKYIO CTOUMOCTD, 9TU MAINUHBI CTAJIO0 BO3-
MOYKHO BBIITYCKATh MAaCCOBO — BILIOTH JO JECSTKOB THICSY SK3EMILIAPOB.
IlenTpa/bHBIN TPOIECCOP TAKOIO KOMIIBIOTEPA, IIPEICTaBIIsI co00i mKad-
9UK WM TyMOOUKY, HAOUTYIO 3jeKTponukoii. Ilo mepe cosepiiencrBoBanus
TEXHOJIOTUU MUKPOCXEMbl CTAHOBUJINCH BCE KOMITAKTHee, a 00IIee X KOJImde-
CTBO B COCTaBe IIEHTPAJILHOTO IIPOIECCOPA HEYKJIOHHO CHUKaJjIoch. HakoHerry
B 1971 romay mpom3omésn o9epeIHoM mepexo ] KOJIMIeCTBa B KAYeCTBO: ObLIN
CO3JIaHbI MUKPOCXEMBI, 3aKJII0YaloIne B cebe BeCh IeHTPAJIbHBII IIPOIECCOD
neaukoM. Kakas n3 MEKPOCXeM CTaJjia IePBbIM B HCTOPUU MUKPOTLPOUECCO-
POM, JNOIOJJIMHHO He U3BECTHO; Jallle BCero TaKOBBIM HasbiBaioT Intel 4004,
PO KOTOPBIN MOXKHO, 110 KpaiiHeit Mepe, TOUHO CKa3aTh, UTO 9TO OBLI T€PBIi
MHUKPOITPOIIECCOP, JOCTYIHBIN Ha phiHKe. COTyIaCHO HEKOTOPBIM UCTOYHUKAM,
TIEPBEHCTBO B 3TOM Jejie cieayeT orgaTh unmy MP944, koTopsiit mpume-

8®oro c caiita Bukumenua Kommonc; http://commons.wikimedia.org/wiki/File:
KL_CoreMemory_Macro. jpg.
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HsLJICsI B aBUOHMKe uctpeburess F-14, ogaako mupokast mybuka ob 3Toii
pa3paboTKe, KAK BOJUTCS, HUYIErO He 3HaJa BIUIOTH 10 1997 roja.

[TostB/IeHIE MUKPOIIPOIIECCOPOB MO3BOJIIIIO «YIIAKOBATH» KOMIIBIOTED B
HACTOJIbHBIN ITPUOOP, U3BECTHBIN KaK «II€PCOHAJIBHBII KoMIbIoTEp». C 9T0-
r0 MOMEHTA IPUHSATO OTCIUUTHIBATH UCTOPUIO YEMBEPMO20 NOKOAEHUS
9BM , KaxoBasl IIPOJIOJIXKAETCS JI0 HAINX JHeit”.

Kak mMoxHO 3aMeTuTh, B HaIlle BpeMs KOMIIBIOTEPHI UCIOJIb3YIOTCS JIJIs
00paboTKu J1t0b0i mHMOPMAIINU, KOTOPYIO MOXKHO 3alliCaTh U BOCIIPOU3BE-
cru. Kpome Tpanunnonusix 6a3 JaHHBIX U TEKCTOB, K KOTOPBIM CBOJUJIACH
9JIEKTPOHHAST MHPOPMATHAKA B cepelinae XX BEKa, KOMIIBIOTEPHI YCIIEITHO
06pabaThIBAIOT 3aIllUCAHHBIN 3BYK, N300parKeHNs, BUIEO3AIINCH; UMEOTCS,
IyCTh U B 32a9aTOYHOM COCTOSIHUH, IONBITKN 00pabaThIBATH TAKTUIBHYIO
MHOOPMAIINIO — B MPAKTUIECKOM IIPUMEHEHUH 9TO TOKa TOJBKO OpaiiieB-
CKHe JUCILIEN JJISE CJIEIIBIX, HO MHYKEHEPHI He OCTABJISIIOT ITOIIBITOK CO3IaHUS
BCEBO3MOKHBIX 3JIEKTPOHHBIX MIEPYATOK U MPOYUX MTOJOOHBIX yCTPOMCTB.
Topaz o xy2xke 06CTOST fe1a coO BKYCOM U 3aI1aX0M, HO BKYCOBasl U ODOHSITE b=
Hast nHMGOPMAIS BOOOINE HA COBPEMEHHOM YDPOBHE TEXHUKH HE MOJIAETCS
00paboTKe; MOXKHO HE COMHEBATBHCSI, UTO €CJIN KOIIa-HUOY/Ib Oy1er HaiijaeH
CII0CO0 3AINCH U BOCIIPOM3BEIEHNS BKYCa U 3aIaXa, KOMIBIOTEPHI CMOTYT
paboTarh U ¢ STUMU BUJIAMHU WHMOOPMAIUH.

Koneuno, mHOr/1a KOMIBIOTEPHI HUCHOJNIB3YIOTCH U JIJIS IHUCJIOBBIX Pac-
96TOB; CYIIECTBYET JlaXKe 0codasi WHIYCTPUS ITPOU3BOJICTBA TAaK HAa3bIBaE-
MBIX CYNEPKOMNBIOMEPOS, UCXOTHO IIPEIHAZHAYEHHBIX UCKJIIOUNTEHHO
JIJIST PeIlieHnsi PACYETHBIX 3a1a9 60boro 00béma. CoBpeMeHHbIEe CyTiep-
KOMIIBIOTEPhI UMEIOT B CBOEM COCTaBe JECATKU ThICSIY IMPOIECCOPOB U B
GOJIBIITUHCTBE CJIyYaeB IIPOU3BOIATCA B €IMHUIHBIX IK3EMILISAPAX; B [IEJIOM
CYyIEPKOMITBIOTEPHI — ITO CKOPEE MCKJIIOUEHNE U3 OOIIEro mpaBmia, TOTIA
KakK OOJIBIMMHCTBO NIPUMEHEHUNH KOMIIBIOTEPOB MMEET C YHUCJIEHHBIMU pPac-
géramMu BecbMa MaJjio obmiero. EcrecTBeHHBIM 00pa30M MOXKET BOZHUKHYTD
BOIIPOC — IIOYEMY K€ B TAKOM CJIydae KOMIIBIOTEPHI JI0 CUX TIOP IIPOJI0JIZKAIOT
Ha3bIBATHCS KOMITbIoTepamu! He Jrydime jin ucrnosib30BaTh KaKO-HUOYIH
JPYTOil TepMUH, HAIIPUMED, Ha3BaTh MX WHMOAHAIN3ATOPAME WU UHQO-
nporeccopamu?! Kak HE CTpaHHO, 9TO COBEPIIEHHO HU K YEMY; JIJIO B TOM,
9TO BHYUCAAMS MOKHO HE TOJBKO UUC/IA U HE TOJIHKO 1o dhopmynam. Ecim
MBI IIPUIIOMHUM IIOHSITHE MATNEMAMUYECKOT GYHKUUU, TO HEMEIEHHO
OOHAPYKHUM, 9TO U 00JIACTH €€ ONpeaeeHusI, 1 00aCTh €€ 3HATECHUN MOTYT
OBITH MHONHCECTNEAMU NPOU3EOALHOT NPUPodsl. Kak n3BecTHO, 06pabaThIBaTh
J1100y10 MHQPOPMAIUIO MOXKHO JIMIIb [IPU YCJIOBUU, YTO OHA IIPEJCTABJIEHA B
KaKOH-TO 00beKTUBHOI hopme; Hosiee TOro, MudPOBBIE KOMIIBIOTEPHI TPEDY-

9I{aK HU CTPpaHHO, 3&a MUHYBIINE COPOK JIET HUKAKNUX Ka9eCTBECHHO HOBBIX YCOBED-
IIIEHCTBOBAHUMA He IIPpeJIOZKEHO. HHOHCKI/II’I IIPOEKT «KOMIIBIOTEPOB IIATOI'O IIOKOJIEHUA»
CyIIIECTBEHHBIX PE3yJIbTATOB HE J1ajl, TeM (OoJiee ITO OMUPAJICA OH He Ha TEXHOJOTTIECKOE
pa3BUTHE alllapaTHOH 6a3bl, a Ha aJbTePHATUBHOE HAIIPAaBJIEHHE PA3BUTHS IPOTPAMMHOIO
obecrieyeHus.
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0T JUCKPETHOrO IIpejicTaBjieHnsi MH(MOPMAIIUH, & 9TO yKe He 4TO MHOe, KaK
npedcmasaerue 8 hopme Uenouer cCumMeoa08 8 HEKOMOPOM ardasume, U
IIOIIPOCTY MEKCMO6; OTMETUM, YTO UMEHHO TAKOE IPEJICTaBICHNE TPOU3-
BOJILHOU MH(MOPMAIINU PACCMATPUBAETCS B TEOPUU AJITOPUTMOB. [Ipn Takom
o/1X071e JIIo0bIe Tpeo0pa30Bannsd NH(MOPMAIIMH OKA3BIBAIOTCA (DYHKIIASIMA
M3 MHOXKECTBa, TEKCTOB BO MHOXKECTBO TEKCTOB, a Jiobast 06paboTKa nHMOp-
MAIIUN CTAHOBUTCS GbinucaeHuem Pynrkyuy Tlomydaercs, 900 KOMIBIOTEPHI
[IO-TIPEYKHEMY 3aHUMAIOTCS UMEHHO SblYUCAEHUAMY — IYCTh U HE UUCEJI, &
MIPOM3BOJILHOM MHMOPMAITUN.

1.2. Ucropusa OC Unix

B konne 1960-x romos koucopuuyM B cocrase konnepHa General Electrics,
Maccauycerckoro Texaosorunyeckoro nacruryra (MIT) u uccienobaresb-
ckoit kommanun Bell Laboratories (ra Tor MomenT — nogpasnenenust AT&T)
paspabarsBaiu oneparmonuyio cucremy MULTICS. O mpoexkre MULTICS
MHOTJIA TOBOPSAT KaK O HeyJadHoM; Tak uiau uHade, Bell Labs B Hekuit Mmo-
MEHT W3 TMpOoeKTa BhILIa. B unciao corpyaaukos Bell Labs, yaacToBasrmmx
B mpoekTe MULTICS, Bxoann Ken Tommcon. ITo oxmoit u3 jerem, Torma
€ro MHTEePeCcOoBaja HOBasd HA TOT MOMEHT O0JIACTH IPOIPDAMMUDPOBAHUS —
KOMITBIOTEPHBIE UTPBI. B CH/Iy HOPOTOBU3HBI BBIYUC/IUTEBHON TEXHUKN
toro BpeMenu y Kena Tomricona ObLIM OIpe/ie/ieHHbIE CJI0KHOCTU C UC-
[TOJIb30BAaHNEM KOMIIBIOTEPOB IJIsi PA3BJIEKATEIbHBIX IIejiell, I09TOMY OH
saumHTepecoBaJsics uMmesteiicst B Bell Labs mammuoit PDP-7; sTta mamuna
ObLIa y2Ke MOPAJILHO yCTapeBINeil u, KaK CJIe/ICTBUE, IIPETEHICHTOB Ha Hee
6bL10 He Tak MHOrO. CHucTeMHOE ITpPOrpaMMHOe OOecIiedeHre, BXOIUBIIee B
CTaHJAPTHBIN /I TOI MAITUHBI KOMILIEKT, TOMIICOHA HE YCTPOUJIO, U, IIOJIb-
3ysich ombiToM, osydenabiM B mpoekte MULTICS, on wanucan myist PDP-7
CBOIO OIIEpAIMOHHYO0 cucTeMy. [lepBoHadanbHO cucrema ToMmIicoHa ObLIA
06Yyr3aa9HON, TO €CTh TIO3BOJIAIA 3AIyCK JIBYX HE3aBUCUMBIX ITPOIECCOB —
[0 YHCIY NOAKIOUYeHHBIX K PDP-7 repmunasos [2].

Hazsanue UNICS (no anasorun ¢ MULTICS) B myrky npeioxui
Bpaitan Kepauran. Haszpanue 3akpenuiiocs, ToJbKO mocaegane 6yksor CS
6I)I.HI/I I1032Ke 3aMEHEHbI Ha O/THY X (IIpOI/I3HOIHeHI/Ie IIpu 3TOM HE I/I31\4€HI/IJ’[OC]§).
K Keny Tommcony B ero paspaborke npucoemnmamics lewxrauc Purtan, un
BJIBOEM OHU IIEPEHEC/IN CUCTEMY Ha H0Jjiee COBEPIIIEHHBI MIHUKOMITBIOTED
PDP-11. Torzaa e BO3HUKJIA Hjesl Iepenucarh cucreMy (110 Kpaiineil mepe,
KaK MOYKHO OOJIBbIIYI0 €€ 9acTh) HA S3bIKE BBICOKOTO ypOBH:A. ToMIICOH
ITOIBITAJICS UCIIOJIb30BATh JIJI 9TOI'0 YyCEeUEHHBINH jauajekT s3bika BCPL,
KOTOpBIH OH HazBai «B» (uuraercs «Oum»), HO sI3BIK OKA3AJICS JJIS 9TOIO
CJIMIIKOM IIPUMHUTHBEH: B HEM He OBbLIO J1aXKe CTPYKTYPHBIX JaHHBIX. Puran
[PEJIOKUIT PACIIAPUTD SI3BIK; 71T HA3BAHMS OJIY YMBIIErOCH S3bIKA ABTOPBI
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HCIIOJIb30BAJIA CJIEAYIOINYI0 OyKBY aHIVIMACKOTO ajidapura mocjie «By» —
6ykBy «C», KOTOPYIO, KAK U3BECTHO, MMO-AHIVIMICKN HA3bIBAIOT «Cu».

B 1973 rony na Cu ynaioch nepenucarb CO3/aHHy0 TOMIICOHOM CHCTEMY.
st Toro BpeMeHn 9TO ObLI O0Jiee €M COMHHUTEIBHBIN ITar: TOCIIOACTBO-
BaJIa TOYKA 3PEHUs, ITO BHICOKOYPOBHEBOE IIPOIPAMMHUPOBAHUE C YPOBHEM
OIEPAIMOHHBIX CHCTEM IPUHIMITNAJIFHO HECOBMECTHUMO. BpeMst mokazalio,
OJIHAKO, 9TO MMEHHO 3TOT Iar OIPEIesII HA MHOTO JIET TEHIEHINH Pa3BU-
Tus WHAyCTpuu. S3bIK nporpammupoBanusi Cu v omepanuoHHast CUCTEMA,
Unix cOXpaHAIOT MOIYJISAPHOCTD CIIycTs Oosiee ueM 40 JieT mocse OIuchiBae-
MbIX cobbITHil. [lo-BummMmomy, mpuanna B ToM, 9To Unix OKa3aJjicst IepBoii
OIIepAIOHHON CHCTEMOIl, IIePEIIUCAHHON Ha sSI3bIKe BBICOKOIO ypoBHs, a Cu
CTAJI 9TUM HA3BIKOM.

B 1974 rony Bwimia crarbs Tomricona n Purtyum, B KOTOpOoit oHE pac-
ckazajim o csoux gocrrmkeHuax. PDP-11 ma Tor MoOMeHT Obljla MalIXHOI
BeChbMa TIOMYJISIPHOM, YCTAHOBJIEHHON BO MHOTMX YHUBEPCHUTETAX U JPYTUX
OpraHM3alUsiX, TaK YTO II0CJIE BBIXOJA B CBET CTATbU HAIIJIOCh HEMAJIO
JKeJIAIONUX MTOIIPOoO0BATH BOCIIOIB30BATHCA HOBOI cucremoit. Ha sTom mc-
TOPUYECKOM 3dTale BaXXHYI POJIb ChIMPAJIO 0CODOE I0JIOYKEHNE KOMIIAHUN
AT&T: anTUMOHOIIONIbHBIE OIPAHUYEHHsT He TTO3BOJISUIN €l yIacTBOBATH B
KOMIILIOTEPHOM OM3HEcCe, KaK W BOODIIE B JII0O0M OM3HECe 3a MpeaeaaMu
Temedonun. B ¢Bsa3u ¢ s3tum kormm Unix ¢ UCXOAHBIMU TEKCTaAMU TIPEI0-
CTaBJISJIACH BCEM JKeJIAIONNM Ha HeKOMMepYeckoit ocaoBe. CoryiacHO OmHOIM
u3 Jieren, Kern TOMIICOH TOIITUCBIBAJI KAXKIBIA 9K3EMILIsID, 3AIIMCAHHbIIMA
Ha 600MHY MAIHUTHOI JIEHTHI, cjoBaMu «c Jobosbio, Kens (love, ken) [3].
CiietyromuM CepbE3HBIM IIaroM craJi epeHoc Unix Ha HOBYIO apXUTEKTYPY.
Ora unes 6nuta BoBuHyTa lennucom Putan u Credanom Ixxomnconom u
oupobGosana na mammue Interdata 8/32. B pamkax sroro npoekra Jlzkoncon
paspaboTas neperocumuil Komnuasmop asvika Cu, cTaBIInil, KCTATH, €/IBa,
JIX He TEPBBIM MMEPEHOCHMBIM KOMIIMIATOPOM B uctopuun. [leperoc cucremsr
6bL1 3aBepiéH B 1977 romy.

Baxneitmuit Bkiag B pazsutue Unix BHECIH WCCJIEIOBATENN U3 yHU-
Bepcurera bepkisim. Onna mu3 mambosiee momyssipabix BeTok Unix, BSD,
[IPeJICTAaBJIEHHAsI B HACTOsIIIEE BpeMsl TaKUMU cucreMamu, Kak FreeBSD,
NetBSD, OpenBSD u BSDi, Ob11a co3mana nMeHHO TaM; COOCTBEHHO TOBODSI,
akporuM BSD osnauaer Berkley Software Distribution. HcciiemoBanust, cBsi-
3annble ¢ Unix, Hadauuch 31ech B 1974 romy; ompeieiéHHyI0 POJIb ChIIPAJIH
saekrun Kena Tomrcona, mpountanubie B bepkim B 1975-1976 rr. IlepBas
Bepcust BSD 6bu1a cozmana B 1977 rogy Busiom Ixkoem.

B 1984 roxy ¢ AT&T nocie pa3apobiieHus OQHOTO U3 €€ IOApa3IeIeHnii
OBLIM CHSITHI AHTUMOHOIIOJIbHBIE Orpannvenust; MenezkMeHT AT&T Hauas
CTPEMUTEJILHYIO KOMMepIHaan3anuio Unix, cBoOOIHOe PACIIPOCTPAHEHHE
HUCXOMHBIX TeKCcToB Unix 6bLI0 mpekpartnero. [locemyromme roabr o3Hame-
HOBAJINCh IIPOTUBOCTOSIHUSAMHU U HU3HYPHUTEJbHBIMU CYIeOHBIMU TsKOaMU
Mexy pazpaborunkamu Unix, B yacTHOCTH — MeXKy BCE Toi ke AT&T u
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kommanueit BSDi, nbiTasmieiicss mpogoiKarh pa3paboTku Ha ocHoBe BSD.
Hesicnocru ¢ opupuaeckum crarycom BSD 3aropmosuin pa3surue Bcero
Unix-coobmecrBa. Hauwnast ¢ 1987 romga B Bepkin npoBoguancs paboTh
110 yJIAJIEHUIO Kojia, sBJisitolerocsi coocrBeHHocThio AT&T, us cucreMsi.
[IpaBosbie criops! ObLIH yperynupoBanbl juinb B 1993 roxy, korma AT&T npo-
Jlasia cBoé nojpasesenne, sannMasieecss Unix (Unix Software Labs, USL)
dupme Novell; opucrsr nocieaneit nuenrudunuposamu mpu u3 18000 (!)
daityioB, COCTaBJISBIINE JIEHCTBUTEILHBINA TPEIMET CIOpa, U 3aKIIOUUIN C
YHUBEPCUTETOM BepKjn cormalienue, yCTpaHUBIee pa3HOTIACHSI.

TToka paspaborankn Unix ObLIN 3aHSITHI MEXKI0yCOOUIIEH, PHIHOK OKa-
3aJICs 3aII0JIHEH JIeNEBBIMU KOMITBIOTEPAME Ha OCHOBE IIporieccopoB Intel
u onepanuoHHbiMu cucremamu ot Microsoft. TlosiBusrmmiicst emé B 1986
roxy mporeccop Intel 80386 6bL1 mpuroen myist Unix; J1e/1aJiuCh U MOIBITKA
neperoca BSD na miardopmy 1386, oxHako (He B HOCIEAHIO OYepeib U3-3a
npaBoBbIX pobieM) mo Havasa 1992 roga o6 Tux pa3paboTKax HUYEro
CJIBIIITHO He OBLIO.

Hpyras narepecHast uHus cOOBITHIT TpocaekuBaeTcs ¢ 1984 roja, Korma
Pugapn Crosmman ocaoBaa @oH ¢cBOGOIHOIO IPOrpaMMHOIO 00ECIICUeHUS
7 U3/1aJT COOTBETCTBYIONMI uaeosoruveckuit manudect. Hapoxgaromee-
cs1 ODOINECTBEHHOE JIBIXKEHIE JJIsI HAUaJ/ia [MOCTABUIIO cebe TeJIbI0 CO3IaTh
CBOOO/THYIO OIlEPAITHOHHYIO cucTeMy. [0 HEKOTOPBIM CBeIeHUSIM, TMEHHO
Cronnman B 1987 romxy yoemn nccaenoBaresieit u3 bepkian B HeoOX0IUMOCTH
ounctku BSD or koja, Haxogsierocst B cobcrsernoct AT&T. Cropon-
Hruku CToJIMaHa yCIIe CO3JaTh CyIIECTBEHHOE KOJIMYECTBO CBOOOIHBIX
[IPOrPaMMHBIX HHCTPYMEHTOB, HO 6e3 moJIHOCThIO ¢cBoObOoaHOTO siyipa OC mesb
ocTaBaJjach BCE ke JaJsieka. IlosoykeHne n3aMeHnI0Ch Jiuinhb B Hadase 1990-x.
B 1991 rony dunckuit crymnent Jlunyc TopBanbic Hagas paboTy HaJL SIpOM
Unix-11o106HOM OneparioHHOl CUCTEMBI Jjisl I1aTdopMBbl 1386, mpuuéMm
B 9TOI paboTe KO M3 APYTUX OMEPAIIMOHHBIX CHCTEM HE MCIOJIb30BAJICS
BOOOIIIE.

Kak pacckasbiBaeT cam TopBanbac, ero TBOpeHue CHavana 3adyMblBaioCh Kak
SMYNATOP TE€EpMUHaNa ONA y,qan'éHHoro AO0CTyNna K YHUBEPCUTETCKOMY KOMMbIOTEPY.
CootsercTaytowasi nporpamma nog Minix ero He yposneTsopsina. Yrobsl 3a0aHo paso-
bpaTtbecs B ycTpolicTee 1386, TopBanbAC pewwmnn HanucaTb CBOWM SMyNSTOpP TepMuHana
B BUZE NPOrpamMmbl, He 3aBUCSILLEA OT ONepaLNOHHON CUCTEMbI. DMYNSTOP TEPMUHANA
npeanonaraeT ABa BCTPEYHbIX NOTOKA AaHHbIX, ONA 06pa6OTKI/I KOTOPbIX TopBanbp,c
caenan niaHupoBLMK BPEMEHMN LEEHTPasIbHOrO npoueccopa, hakTU4eckn genatowuii
TO )K€ CaMO€, 4TO AeNAT NJAHUPOBLWNKN B A4paxX MYyNbTN3afaqYHbIX ONEPALNOHHBIX
cucrem. Mo3zxe aBTopy noTpeboBanack nepekayka haiifioB, Tak YTO IMYISTOP TEPMU-
Hana Obin cHabXEH fpaiiBepoM ANCKOBOAA; B MTOre aBTOP C YAMBIEHNEM ODHapyXun,
4TO NMULIET ONepaLuoHHYIo cucTemy [4].

CBon mpoMexKyTOIHBIE PEe3YIbTAaThl TOpPBaIbIAC OTKPBITO IMTyOJIUKOBA B
WuTepHeTe, 9TO MO3BOJIMJIO CHAYAJIA JHECSITKAM, & 3aT€M U COTHSIM J00pO-
BOJIBIIEB TIPUCOEINHATRLCA K pasdpaborke. HulHemnme nexomibie TEKCTRI SIpa
Linux BKJIFOYAIOT KOJ, HAIIMCAHHBINA JeCATKaMu Thicsd Jjirogeit. OquuM u3
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[TOCJIEJICTBUI STON0 CTAHOBUTCSI IIPUHIIAIINAJIbHAS HEBO3MOXKHOCTD «KYIIUTh»
Linux: y simpa Kak mpou3BeieHnsi, 3aIAIIEHHOT0 aBTOPCKUM ITPABOM, CJIHIII-
KOM MHOT'O TpaBoobagaTesieii, 9Tobbl MOXKHO OBLIO BCEPhE3 TOBOPUTDH O
3aK/II0YEHIN KAKUX-TO COTJIAINEHUN C HUMH BCeMH. FIMHCTBEHHDIN BapHaHT
JINTIEH3UN, HA YCJIOBUSIX KOTOPON MOYXKHO HCIIOJIB30BaTh AP0 Linux — 310
munensust GNU GPL v.2, usnavasbho (¢ nogaun CrosiMana) IpuHsITasT
JIJIT ICXOTHBIX TEKCTOB S/Ipa; O/IHA U3 0COOCHHOCTEH ITOM JINIIEH3UU COCTOUT
B TOM, 4TO KaK/JIbIi IIPOrPaMMUCT, BHOCAIIUI CBOI aBTOPCKUNA BKJIaJ] B 4JIPO,
camuM pakTOM Takoro BKJaja npuauMaer yciaosus GNU GPL, To ectsb
COIJIAIIAETCS PEIOCTABUTE PE3YJITATHI CBOEHl PADOTHI BCEM YKEJIAIONIUM Ha
OIIPEeJIeJISIEMBIX €10 YCJIOBUSIX.

HoBas omeparnmonnast cucrema mosydmia Ha3BaHue Linux mo mmeHun
cBoero cozzaresisi. [IpuMedaTeibHO, 9TO TaKOE Ha3BaHUE JIAJI CUCTEME OJ[IH
U3 CTOPOHHUX y4acTHUKOB poekTa. Cam TopBaJibc miaHupoBas HAa3BaTh
cucremy «Freax». Camblil epBbiit my6anano gocrynnbiii kox (Bepcusa 0.01)
nosisuiics B 1991 romy, neppas obunmansaas sepcus (1.0) — B 1994, BTO-
pag — B 1996. Cuenyer ormerurs (1 310 TakKe ormedaer cam Jlunyc
TopBaJbJIC), YTO HEMAJIOBAXKHYIO POJIb B CTPEMUTEILHOM B3J16Te Linux chbir-
pasia cynebHas BoitHa mexxiy AT&T u yausepcurerom Bepkim, memmasiias
pacmpocrpanenuio BSD na 1386. Linux mosryuwnn uspsigayio dhopy Ha crapre,
B urore ocraBuB BSD Ha BTOpBIX poJisgx: B Haile Bpemsi BSD-cucreMmsl
pPAaCIPOCTPAHEHBI MEHBIIE, XOTs IO-IIPEXKHEMY aKTUBHO HCIoib3yorcs. Co-
3narHoe TopBaJIbICOM SIPO PEIINIIO TJIABHYIO IPOOJIEMY BO3IJIABJISIEMOIO
Puuapaom CrosiMaHoM OOIIECTBEHHOI'O JIBUKEHUS: IIOJHOCTBIO CBOOOI-
Hasl OIlEPAIMOHHAs] CHCTEMa HaKOHEIl IosiBujIachk. bojee Toro, TopBaJibic
[IPUHSIJI PElIeHNe KCIOJIb30BATh JJIsl sijipa IpeiokeHHy0 CToJLIMaHOM
suriersuio GNU GPL, tak garo Crosimany u €ro €IMHOMBINLICHHIKAM
OCTaJIOCh TOJIBKO 3asBUTH O JIOCTUYKEHUH [TOCTABJIEHHON IEJIN.

Dnoxa koura 1980-x — magasna 1990-x mopomiia paccoriacoBaHHOCTh
B Unix-coo0recTBe, CHUKABIITYIO EPEHOCHMOCTD IIPOrPAMM 110 ITPUYNHE
paznuuanit B unrepdeiicax. Ordactu TpobJeMy perraer MOsBUBIIANCS CTaH-
mapt POSIX 1003.1, onuceiBaromuii OCHOBHBIE CHCTEMHBIE BBI30BBI Unix u
CO3J@HHBIN 110 IPUHIUITY IIepecedeHnsi OCHOBHBIX BETBell paspurust Unix
(ma ror moment — BSD u System V). POSIX upescrasisier coboil peauit
[IPUMEP TEXHUIECKOrO CTAHIAPTa, OT KOTOPOIO UMEETCs OILyTHMAsl [T0JIh3a,;
K COKAJIEHUIO, O OOJIBIIIIMHCTBE CYIIECTBYIONINX TEXHUYIECKUX CTAH/IaPTOB
9TOrO CKa3aTh HEJIb34.

Ceitaac ToproBasi Mapka «Unix» He UCIOJIb3yeTcs JJIsi HMEHOBAHUS
KOHKPETHBIX OIEPAITMOHHBIX crucTeM. Bmecto storo peusr umér o Unix-
N000OHBIL ONEPAUUOHHBLL CUCTNEMAL, COCTABJISIIONINX IeJI0e CeMeii-
crBo. Ilo monynspuocru smpupyior Linux, npeacraBieHHbI HECKOIbKAMA
COTHSIMU BAPUAHTOB JUCTPUOYTUBOB PA3JIMIHBIX IPOU3BOAUTEEH U (¢ HEKO-
rTopbiM oTpbiBoM) FreeBSD. O6e cucrembl pacupocTpaHsiorcs: CBOOOIHO.
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Kpowme Toro, Heb3si He OTMETHTH KOMMEPUYECKHe CHCTeMbl ceMeiicTBa Unix,
cpeau KOTopbIX Hanbosiee uzBecTHbl SunOS /Solaris u AIX.

Boiepzkas 6oJiee 4eM TPUIIATUIETHIO ucropuio, Unix (yke He Kak
KOHKPETHasI OIIePAI[OHHAs! CHCTEeMa, & KaK OOl II0X0/] K UX IIOCTPOEHUIO)
COBEPIIIEHHO HE BBITVISIUT YCTAPEBIINM, XOTs [IPUA ITOM IIPAKTUIECKU HE
[peTepIieBasl PEBOJIIOIMOHHBIX n3MeHeHuit ¢ cepeaunbl 1970-x romos. Jlaxke
co3nanne rpaduyeckoit Haacrpoitku X Window He BHECJIO CyIIECTBEHHBIX
u3MeneHuit B ocaoBbl Unix. Ormernm, 9To Hebe3bizBecTHbI Android — 310
HUYTO MHOE, Kak Linux, cHaGKEHHBIT cBoell (T.e. CO3/aHHOII KOMIaHMUE
Google cnenmasnbuo gyist Android) rpadudeckoit 060/1049K0iT; TO 2Ke camoe
obHapy»kuBaeTcsi Ha KoMmIibiorepax or Apple: MacOS X mpejcrapisier
coboit cucremy-noromka BSD, Tounee, moromkom BSD ssisiercst cucrema
Darwin, a MacOS X — sTo Darwin co crernuaabHO CO3IaHHON IpadruiecKoii
OICUCTEMOIA.

1.3. Kak kommbioTep padoraer

1.3.1. IIpomeccop, namMsaTh, MIXHA

B nmamewm 3ane ectb mamuna,
CKBO3b HEE MPOXOIUT IIHHA,
A 1o mune B3aa-BIEPEn
WNudopmanust uiaer.

BuyTpennee ycTpoiicTBO IPAKTHIECKN BCEX COBPEMEHHBIX KOMITBIOTEPOB
Gazupyercst Ha OJHUX U TeX ke npuHnumnax. OCHOBOW KOMIbIOTEPa CJIy-
KAT 060wWasa wura, KOTopas MMpeJcTaBaseT coboit, rpybo roBopsi, MHOTO
(HECKOJIBKO JIECATKOB) IaPAJIIEJIbHBIX IIPOBOJIOB, HA3BIBAEMbIX J0POCKAMU.
K mure nopkmouaores yewmpaavroit npoueccop (II1, anran. CPU or
central processing unit), onepamueroe 3anomunarouee Ycmpolicmeo
(0O3Y, aurn. RAM or random access memory, TO €CTb NAMAMYG CAYHATi-
H020 JocmYyna) U KOHMPOAAEPBL, Tepe3 KOTOPhIe IPOU3BOUTCSI YIPABIIe-
HUE€ OCTAJBbHBIMU YCTPOWCTBAMU KOMIBIOTEpa. depe3 MIUHY IeHTPATbHBII
IIPOIIECCOP OCYIIECTBJISIET B3AMMO/IEACTBUE C OCTAJIBHBIMUA KOMIIOHEHTaMU
KOMITBIOTEPA; OIEPATUBHAS MAMSITh U KOHTPOJIJIEPHI YCTPOEHBI TaK, ITOOBI
UTHOPUPOBATH JTIOOYI0 MHMOPMAIUIO, TPOXOISIINYIO [0 IITNHE, KPOME TOif,
KOTOpasl aJIpecoOBaHa KOHKPETHO JAHHOMY OAHKY MAMSATH HJIH JIAHHOMY
KOHTpOJLTEPY. JIJist 9TOro 9acTh AOPOXKEK NMIUHBI BBIIEJISIETCS O, adpec; 3Ty
YACTh JIOPOXKEK IUHBI HA3BIBAIOT WUHOT adpecos. J10poKKH, 110 KOTOPBIM
TIPOM3BOINTCS TIepeaata HHPOPMAIMH, HA3BIBAIOT WUHOU 0GHHBLL, & TE
JIOPOXKKH, TI0 KOTOPBIM IIEPEIAIOTCS YIIPABJIAIOIINE CUTHAJBI — WUHOU
ynpasaerus. Co CXeMOTEXHUIECKON TOUKY 3PEHUsT KayKIasl JIOPOKKa MO-
JKET HAXOJUTHCS B COCTOSHUU JIOTUYECKON eIUHUIBI (JIOPOKKA, «IIOITSHYTa>
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K HAIIPSDKEHUIO IUTAHUS CXeMbl) WJIHM HyJIsi (JJOPOXKKa COEJMHEHa, ¢ «3eMJIEiT»,
TO eCTh HYJIEBbIM YPOBHEM HAaIPsi?KEeHHsl ); OLpeJIesIEHHAsT KOMOMHAIUS HyJIeit
¥ eVHUI] Ha IINHEe aJpecoB KaK pa3 U COCTaBJdeT aJpec, U BCe yCTPOUCTBA,
KpPOMe€ IEHTPAJIBHOIO IIPOIECCOPa, BKIIIOYAIOTCH B paboTy € IMUHOI TOJBKO
TOT/Ia, KOTJIa COCTOdAHUE IMUHBI a/PEeCOB COOTBETCTBYET UX aJIpecy, a BCE
OCTaJIbHOE BpeMsi OHU He OOpalllaloT Ha, MUHY HUKAKONO BHUMAHUS M HUYE-
ro B HEE HE IEPEAIOT, 9TOObI HEe MEIIATh paboTe MPOIeccopa ¢ IAPyruMA
YCTPOHCTBAMHU.

OrmepaTuBHOE 3AIIOMUHAIONIEE YCTPONCTBO, WM IIPOCTO NAMSAIMD, CO-
CTOUT U3 OIMHAKOBBIX AYeeKr NAMAMU, KaXJasd N3 KOTOPBbIX UMeeT CBOI
YHUKAJIBHBIA adpec, OTJINYaronuil 3Ty a9eiiky or apyrux. C sdeiikoil ma-
MSATH MOYKHO TIPOJIETIATh BCETO JIBE OIEPAINH: 3aIIMCATh B HEE 3HAUEHNE U
MIPOYUTATD U3 Heé 3HavdeHue. JIJis BBIIOJIHEHUS 9TUX ONEPAIH IIEHTPATLHBIIH
IPOLIECCOP YCTAHABIUBAECT HA 3 IPECHOI IINHE aJipec HyKHOU eMy d4elKu, a
3aTeM, UCIOJIB3Y4 IINHY yIPaBJIEHHS, IePEJAET JJIEKTPUICCKUIT UMITYJIbC, KO-
TOPBIIT 3aCTaBJIsIET BHIOPAHHYIO S4eiiKy — TO eCTbh Ty, 4eil aJpec BbICTABJIEH
Ha IMHUHE, 1 HAKAKYIO JIpYTYIO — II€PeJIaTh B MUHY JAHHBIX CBOE COIEPIKIMOE
(omepanust YTeHUs1) WM, HAOOOPOT, YCTAHOBUTH CBOE HOBOE COZEPIKIMOE
B COOTBETCTBUM C COCTOSIHUEM IIMHBI JaHHBIX (onepanus 3anucu). Crapoe
COJIEPKUMOE STIeWKM IIpu 9TOM TepsieTcst. [lo mmHe maHHbIX MHMOPMAIHS
repenaéTcs NapaJIeIbHO: HAIIPUMED, €CJIN sS9eiKa COJEPIKUT, KAK ITO 0ObIU-
HO GbIBaeT, BOCEMb Pa3pAIoB (HyJseil U eIMHUIL), TO JJIisl IePeJIadu JAHHBIX
IIPU €€ YTEHUU U 3AIUCU UCIIOJIb3YeTCs BOCEMb JOPOXKEK; IIPU BBIIOJHEHUN
olnepanuy YTeHUd d9eiiKa MaMATA JOJXKHA YCTAHOBUTH HA 3THUX JOPOXKKAX
JIOTUYIECKUEe YPOBHU, COOTBETCTBETCTBYIOIIEE XPAHSIIUMCS B Hell mudpam, a
[IPU OIIEPAIINY 3AIUCH, HA0DOPOT, YCTAHOBUTH XPAHSAIINECT B sideiiKe UMD
B COOTBETCTBUU C JIOTHIECKIMU YPOBHAMH JOPOKEK JAHHBIX. [IjIsT Xpanenust
3HAYEHUI YaCTO UCHOJIb3yeTCsI HECKOJIBKO sueeK MaMATU, WYX MOIPsI,
TO €CTh UMEIOIINX COCETHUE AJIPeca, a Pa3PAIHOCTU MIUHBI JAHHBIX OOBITHO
XBaTaeT Ha OJIHOBPEMEHHYIO Iepelady WHMOPMAIUU HECKOJIBKUX sTIEEK.

Cremyer OTMETHTH, YTO ONEPATHBHAS MAMSATH — 3TO SJIEKTPOHHOE
YCTPOICTBO, (PYHKIMOHUPOBAHUE KOTOPOTO TPEOYeT MOJAAYdn JIEKTPOIIU-
Tanud. IIpy BeIKIIOUYEeHNN NMUTaHUA WHAOpPMAIV, XPaHAINAACT B
sa4delikax IMaMsaTH, HEMEIJIEHHO U 0€3BO3BPATHO TEPSIETCS.

IlamMsiTh KOMOBIOTEPA HU B KOEM CJIydae He cjeAyeT MyTaThb C
JVICKOBBIMU 3allOMHHAIOIIIMU YCTPOMCTBaAMU, rAe XpaHsaTca daii-
Jabl. C maMsThIO TEHTPAJIBHBIH TTPOIECCOP MOXKET HEITOCPEICTBEHHO B3aMMO-
JefiCTBOBATh Yepe3 MINHY; PaboTaTh € AUCKAMU U JIPYTUMU yCTPOUCTBAME
IIPOIIECCOP caM 110 cebe He MOXKET, JIJIsi 9TOr0 Ha MMPOIECCOPE HYXKHO BBITIOJI-
HATH CIEIUAJIbHBIE JIOBOJIBHO CJIOXKHBIE IPOrPaMMBbl, KOTOPbIe Ha3bIBAIOTCS
dpatieepamu. paiiBepsbl OpranusyioT paboTy ¢ JUCKOM U APYTUMH BHEII-
HUMH yCTPOICTBAMU 4Yepe3 KOHTPOJLJIEPHI IIyTEM Ilepejladn OllpeIeJIEHHON
yIIpaBJsIoNieil HMOPMAIINHN.
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Hexkoropsblie 6J10Ku aMsTé MOTYT (DPUBUYECKH [IPEICTaB/IATh cO00il He
ONIEPATUBHYIO, & NOCMOAHKY TaMATh. Takas HaMATbh He IOJJIePKUBa-
€T OIePAaINIoO 3allUCH, TO €CThb U3MEHUTD €€ COJePKNMOe HEBO3MOXKHO, BO
BCAKOM CJIyd4ae, BBIIIOJIHEeHHEeM ollepalluii IIpolieccopa; € JAPyroit CTOPOHE,
nadopMaIns, 3aMCaHHasd B TAKYIO MAMATh, HE CTUPAETCH [IPU BBIKJIIOYE-
Hun nutanus. [leHTpaabHbIil TPoIeccop HUKAK He PA3INYIaeT MEXKIY cOoOOi
AYEHKM OIePATUBHON U IIOCTOAHHOMN IaMATHU, IIOCKOJIbKY IIPU BBIIIOJIHEHUN
omepanyu 4TeHusT OHU PabOTAIOT abCOJIFOTHO OAnHAKOBO. OOBIYHO B IIO-
CTOSIHHYIO IIaMATh IIPU U3TOTOBJICHUU KOMIIbIOTEpPa 3alIUCbhIBaeTCd HeKasd
IporpamMMa, IpeJiHa3HadeHHasd /I TeCTUPOBAHMS allllapaTypPbl KOMIIBIOTEPa
U [IOJIFOTOBKH €r0 K pabore. DTa MpOrpaMMa HAYUHAET BBIITOJIHSITHCS, KOIIa
BBI BKJTIOUaeTe KOMIBIOTED; €€ 3ajiada — HalTH, OTKyJa MOXKHO 3arpy3UTh
ONEPAYUOHHYIO CUCTNEMY, 3aTEM 3arPDy3UTh €€ U OTJATh el yIpaBJleHue;
BCE OCTaJIbHOE, B TOM YHCJIE 3AILyCK M0Jb30BATEIbCKIUX IPOrpaMM — 3a00Ta
onepanuoHHoit cucrembl. [loapoOHBIil pa3roBop 00 ONEPAIMOHHBIX CHCTE-
MaX HaM IPEJICTOUT T03JIHEE; II0KA OTMETUM TOJIbKO, YTO ONepalMOHHas
cucreMa — 3TO TaKad IIporpamMmMma, a He 9TO-TO MHOE, TO eCTh €€ TOXKe
HANUCAAU NPOZPAMMUCTHL; OT BCEX OCTAJIBHBIX IIPOI'PAMM OllePAllMOHHAS
cucTemMa OTJIM4aeTcs JIUIIb TeM, YTO0, 3aIlyCTUBIINCH HA KOMIIbIOTEpEe paHbIIle
APYTUX, OHA MOJIyYaeT JOCTYI KO BCEM €I0 BO3MOXKHOCTSM, IIPU 3TOM BCE
OCTaJIbHbIE IIPOTrPAMMBbI 3aI[yCKAIOTCd yzKe CHUJIaMU OIIepPaIlMOHHON CUCTEMB,
a OHa BCE OCTAJIbHBIE IPOrPAMMBI 3AITyCKAET TaK, YTOOBI MM HAKAKOTO JOCTY-
I1a K BO3MOKHOCTSIM KOMIIBIOTEDA HE JATh; I0JIb30BATEIBCKIAE IIPOTrPAMMBI
MOT'YT JIUIIb [IPe0OPA30BHIBATH NH(MOPMAIMIO B OTBEAEHHON MM MMAMSITH, &
JIJTsl BCEIO OCTaJIbHOI'O — JIaXKe JJIsl TOTO, YTOOBI IIPOCTO 3aKOHYUTH PaboTy —
BBIHY2K/IEHBI 00pAaIAaTHCS K OIEPAIMOHHOI CUCTeMe.

1.3.2. IIpuniiunbl paboThl HEHTPAJIBHOIO IIPOIleccopa

CaM TeHTpAJIbHBII TPOTIECCOD TPEJICTABIIsIeT COOO0N JIEKTPOHHYIO CXEMY,
OOBIYHO BBIIOJHEHHYIO B BUJE MUKPOIpPONeccopa (To ecTh B BUJIE OJIHOM
MHKPOCXEMBI ); er0 OCHOBHOE U €IMHCTBEHHOE HA3HAUEHNE — BBIIIOJHSTD IIPO-
crefiimue JieficTBUA, 3a/jaHHble KOMaH/IaMU, U3 KOTOPBIX COCTOUT IIPOTrPaMMa.
B cocraBe 1eHTPAJILHOTO MPOIECCOpa OOBIMHO MPUCYTCTBYIOT TaK HA3bIBa-
eMble Pe2UCTPb, — 3AIMOMUHAIONINE YCTPONCTBA, CIIOCOOHBIE XPAHUTH OT
HECKOJIBKHX JI0 HECKOJIbKHX JIECATKOB JIBOMYIHBIX PA3PsIOB; OCHOBHYIO pabo-
Ty TPOIECCOP MPOU3BOAUT HAJL WHGOPMAIINEH, XPAHSIIEHCs B PErucTpax.
B uucao omepammii, KOTOpble MOXKET BBIIOJHATH IIPOIECCOD, ODI3ATEb-
HO BXOJIAT YMENUE U 3GNUCH AYEEK NAMAMU, IPU KOTOPBIX HHMOpMAaIns
nepenaéres Yepe3 MINHY 13 OIEePATUBHON IMaMSTH B IPOIECCOD Wi 0OPaTHO.

Cpenu omepariuii, BBIITOJHSIEMBIX IEHTPAJIBHBIM IIPOIECCOPOM, 00sI3a-
TEJIbHO UMeeTCs apudMeTnKa — KaK MUHUMYM CJIOKEHUE U BbIYHUTAHHE,
XOTs Ha BCEX COBPEMEHHBIX IIPOIECCOPAX IPUCYTCTBYET TaKKe YMHOXKEHHE
U JleJIEHUE; IIPUMEPOM apUMMETUIECKOTO JIEHCTBUS MOXKET OBITH IIPEIIIcar-
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HHUE «BO3bMU 3HAYEHUS U3 BTOPOI'O M YE€TBEPTOI'O PETUCTPOB, CJIOXKH UX, &
pPe3yJIbTaT 3aMUIIN 00PATHO BO BTOPOil peructps». HekoTrophle mporeccopsl
MOTYT IPOU3BOAUTH TaKWe NEeUCTBUAA HE TOJBKO HAJl PETUCTPaMU, HO U HaJL
rpynnamu siaeek namaTu. EcTh u npyrue neficTBus, Takue KaK KOIMPOBaHUE
nHGOPMAIUT U3 OJHOIO PETUCTPA B APYTOH, JOIMIECKUe OIEPAIINN, BCEBO3-
MOYKHBIE CJTy?KeOHBIe JIeHCTBUsI BPOJIE MEPEXO/I0B K BBIITOJTHEHUIO KOMAHT,
U3 JIpyTOro MeCTa MaMsTH; BCe BMECTE OHU 0DPa3yIoT cucmemy KoMaHo
KOHKPETHOro Iporieccopa. 11onpobHoe 3HAKOMCTBO C CHCTEMOIT KOMaH/I pe-
aJIbHO CYIIECTBYIOIIETO MPOoIeccopa HaM HPEICTOUT MO3/iHee, BO BTOPOM
TOME HaIllleil KHUTH.

Kazkmoe sanemenTapHoe JieficTBIE, BBITIOJIHAEMOE IEHTPAIBHBIM IIPOIECCO-
poM (MallMHHAST KOMAH/A), 0003HAYAETCS KOOOM ONEPAUUU WIH, KAK ero
9aCTO Ha3BIBAKOT, MAUWUHHBIM KOJoM. IIporpamma, cocrosiiast U3 TaKux
KOJIOB, PacCIlojIaraeTcda B g49eifikax ImaMaTH; OIUH U3 PEruCTPOB IIPOIeCcopa,
TaK HA3LIBAEMBINl CUEMYUK no./w,audlo, COIEP2KUT aJapec TOl a4yeiiku rmaMs-
THU, B KOTOPO#l pacriosjaraercd CjaeAyolnas HHCTPYKINA, IIpeJHa3HadYCHHas]
K BBIIIOJTHEHUIO.

[Tpormeccop paboraer, pa3 3a pa3soM BBHIMOJIHSS UUKA 06pabomKru Ko-
Mmand. B Hauae 5TOro 1MUKJIa U3 UY€K HaMATH, Ha KOTOPbIE YKa3bIBaeT! !
CUETYNK KOMAaHJ, CIUTHIBAETCH KOJ, ouepeHoil komanapl. Cpaldy mocie
9TOr0 CUYETYINK KOMAH] MEHSET CBOE 3HAUEHNE TaK, YTOObI yKA3bIBATH HA
CJIEAYIONTYI0 KOMaHly B IIaMATH; HAIIPUMED, €CJIM TOJIBKO 4YTO IIPOYUTaHHAA
KOMaH/la 3aHUMaJIa TPU SYeHKH IMaMATH, TO CYETYNK KOMAHJ[ yBEJIMINBAET-
cst Ha Tpu. CxeMBbl ITporieccopa JemudpPyoT KO/ U BBIMOJTHSIOT JIeHCTBUSI,
[IPeJIINCAHAbIE STUM KOJOM: HAIIPUMEP, 9TO MOXKET OBbITh yKe 3HAKOMOE
HaM IPEANUCAHNE «B34ATh COAEPXKUMOE IBYX PETUCTPOB, CIOXKUTD, & Pe3yJib-
TaT MOMECTUTb OOPATHO B OJUH U3 PETHMCTPOB» WU «CKOIMPOBATH YUCIIO
U3 OJHOTO perucTpa B jpyroii» u T.1. Korma meitcTBus, mpeamucaHHuble
KOMAHJIOW, OYIyT UCIIOJTHEHBI, IIPOIIECCOP BO3BPAINAECTCS K HAYAJY ITUKJIA
00paboTKN KOMaHJI, TaK YTO CJIEYIOIIMI TPOXOJ] 3TOrO IUKJIA BBIIOJIHSIET
y2Ke CJIYIOINLYI0 KOMAaHy, U Tak jaJee J10 GeCKOHeYHOCTH (TOYHee, IOKa
[POIIECCOP HE BBIKJIIOYAT).

Hekoropsle MaIlmHEbBIE KOMAH/IbI MOTYT U3MEHUTH II0CJIE/I0BATEIHHOCTD
BBINIOJIHEHNS KOMAaH/I, IIPEJIICAB IIPOIeCCOPY MepeiT B Apyroe MecTo IIpo-
rpaMMbl (TO €CTh, HOIPOCTY TOBOPs, B SIBHOM BHJIe U3MEHUTH TEKYyIIee
3HAYEHME CIETUNKA KOMaH[). Takie KOMaH/bl HA3BIBAIOTCI KOMAHOAMU
nepexoda. Paznuuaior ycaoeHsie 1 6E3YCA06HDBLE TTEPEXOJIBI; KOMAHIA
YCJIOBHOTO II€pexoia CHavaJIa IIPOBEPAET UCTUHHOCTh HEKOTOPOT'O YyCIOBUAA U
IIPOU3BOJUT IIePEeXO/] TOJIBKO €CJIM YyCJIOBHE BBIIIOJHEHO, TOTIa KaK KOMaH/Ia

10 Aprimniickoe Ha3BaHMe STOrO PETHCTpa — instruction pointer, TO eCTh «yKa3aTelsb Ha,
MHCTPYKIUIO» ; YCTOSIBIIIUNCS B PYCCKOS3BITHON JIUTEPATypPe TEPMUH «CUETINK KOMAHI»,
KaK ¥ OPUTMHAJIBHBIA TEPMUH program counter, UCIIOJIb30BaBIINiics, HapuMep, Ha PDP,
HE CTOJIb yJA4€H, BeJb ITOT «CUETUUK» HA CAMOM Jiejie HUYIEro He CUUTAET.

1 BripaskeHue BUa <HEUTO YKA3bIBAET HA, sSUEHKY HAMSITH» SBJISETCH CHHOHHMOM
BBIDAKEHUs «HEUYTO CONEPXKUT aJpec AYeHKU ITaMATH».
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6€e3yCJIOBHOTO IIE€PEX0/Ia MPOCTO 3aCTABJISIET IIPOIECCOP MPOJIOI?KUTH BbI-
[TOJTHEHNE KOMAH/I C 33/IaHHOrO0 aJ/ipeca 6e3 Bcakux nposepok. IIporeccopsr
0OBIYHO TOJIEPKUBAIOT TAKKe MEePeXOJIbl C 3allOMIHAHUEM TOYKH BO3BpATa,
KOTODBIE UCIIOJIB3YIOTCS JJIsl BBI30BA IIOIIIPOIPAMM.

1.3.3. Brenmnue ycrtpoiicTBa

HeHTpaJH)HbII‘/JI nponeccop u naMAThb (OHepaTI/IBHaH n HOCTOS{HHaS{) 110
CYyTH KaK pa3 U 00pa3ymoT TO, 9TO HA3BIBAETCS KOMIIHIOTEPOM, HO €CJin ObI y
HacC 6I)I.HI/I TOJIBKO OHH, TOJIKY OT TaKOI'O KOMIIbIOTE€pa 6BIJIO 6BI Ha yIUBJICHUE
Maut0. Bo-miepBhIX, KOMOBIOTEPY KAK-TO HYXKHO IOJIYyYaTh IPOTPaAMMbl 1
JIAaHHBIE W3 BHEITHETO MUPA, & PE3yJIbTAThl PADOTHI KAKAM-TO 00Pa30M OTIa-
BaTh 006paTHO. BO-BTOPBIX, COEPKUMOE OIEPATUBHON MAMATH MIHOBEHHO
TEepAETCA IIPU BBIKJIIOYCHUN ITUTAHUA, TaK 9YTO IJIA CKOJ'H)KO—HI/I6y,ZU) JOJITO-
BpEMEHHOI'0 1 Haﬂé}KHOI‘O XpaHeHUuA I/IH(I)Opl\/IaL[I/II/I OHa HE I'OAUTCHA. HCHO,
9TO KOMIIBIOTEPY HYXKHBI €I1€é KAKHe-TO YCTPONCTBA TOMUMO OIePATUBHOIM
IIaMATH 1 IIpOoIeccopa. B PaHHUX KOMIIBIOTEPHBIX CHCTEeMaX BCE yCTpOﬁCTBa
TIO/IK/IIOYAJINCh HEIIOCPEICTBEHHO K IIEHTPAJIbHOMY IIPOIIECCOPY, HO OUeHb
OBICTPO CTAJIO sICHO, 9TO 9TO HEYIOOHO: JIjIs KaXKJO0TO HOBOI'O YCTPONCTBA
HeHTpaﬂbeIﬁ IIPOIIECCOP IIPUXO/INJIOCH IIepeJesIbIBaTh; MEXKJ1y T€M BHEIII-
HIE YCTPONCTBa OOBIYHO IOPa3/0 MPOIIE, YeM IEeHTPaIbHbIN IPOIeccop, 1
IIOABJIAOTCA, €CTeCTBEHHO, 6bICTpee, 9eM HOBBbIE€ ITPOIECCOPHLI. KpOMe TO-
r'0, pa3HOOOPA3HBIX BHEIIHUX YCTPOHCTB CJAUIIKOM MHOTO. B IeHTpabHOM
[IPOIECCOPE TIOMPOCTY TEXHUYECKH HEBO3MOYKHO OPraHU30BaTh MOJJIEPIKKY
BCEX WJIN XOTs Obl 3HAYUTEILHOTO KOJIMIECTBA TAKUX yCTpOoitcTB. Beé aTo
[IPUBEJIO K BOBHUKHOBEHUIO HJIEN OOULET, W UMHBL, OTIMCAHHON BHIIIIE.

ITonkiroueHne BHENTHUX YCTPONCTB K OOIIeil IIIMHE ITPOU3BOIUTCS Yepes
KOHMPOALED — IJIEKTPOHHYIO CXEMY, KOTOPasd MOXKET B3aMMOJIeHCTBOBATE
yepes IMKUHY ¢ IeHTPAJbLHBIM IIPOIECCOPOM; BCE KOHTPOJLIEPHI JEJIAI0T 3TO
O/IUHAKOBO, BHE 3aBUCUMOCTHU OT TOI'o, KaKNMN yCTpOﬁCTBaI\IH OHU YIIpaBJIfd-
10T, TO €CTh C TOYKHU 3PEHUs IIPOIECCOPa BCe KOHTPOJLJIEPHI OKa3bIBAIOTCS
«Ha, OJTHO JIUTIO». [Ipr 3TOM «JIPYyTHM KOHITOMY KaXK bl KOHTPOJLIED TTOIKITIO-
TaeTCsI HETIOCPEJICTBEHHO K CBOEMY BHEITHEMY YCTPONCTBY M OCYIIECTBJISIET
yIpaBJjieHue ero paboroit. BzanmoeiicTBre 1eHTpaaIbLHOro IMpoIeccopa ¢ KOH-
TPOJIJIEPOM CTPOUTCHA Ha y2Ke 3HaAKOMBIX HaM OIl€paludAX YTCHUA U 3allUCH;
6oJsiee TOro, Ha HEKOTOPBIX APXUTEKTyPaxX fA9eHKU IMaMATH U KOHTPOJLIEPHI
HaXOJIATCS B OJHOM OOINEM TPOCTPAHCTBE AJPECOB U OKA3BIBAIOTCS B3a-
nMO3aMeHdAEeMbl, TO €CTh IEHTPaJJIbHBIN IIPOIECCOp «HEe 3HaeT», ¢ 9YeM OH
UMEET JIEJI0 — C HACTOSIIIEH MaMAThIO MU ¢ KOHTPOJIJIEPOM; BIIpoUeM, Gojiee
TIOMYJISIPEH TOAX0/T, KOT/Ia KOHTPOJJIEPHI UMEIOT OT/IeJIbHOE ITPOCTPAHCTBO
azpecos!?; B 3TOM cirydae roBopaT o6 adpecar mopmos 66800a-6v.6800a..
O/1uH KOHTPOJIJIEP MOXKET IOJJIEP:KUBATH OJMH UJIU OOJIbIIE TAKUX <IIOPTOBY,

12PaxkTHUecKH IIPU STOM B KOMIIBIOTEDE UMEIOTCS [BE PA3HBIC IIHHBI — OJHA IJIsI
sg49eeK NaMsATH, BTopasl [j1s KOHTPOJIJIEPOB.
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TO eCThb IpU paboTe ¢ MHUHONH OT3BIBATHCS HA HECKOJIBKO PA3HBIX aJ[PECOB.
Ornepanuu 9TeHust U3 IOPTa BBOJA-BBIBOJIA M 3AIMCH B TAKOI MOPT C TOYKHU
3peHusl MEHTPATBLHOTO IIPOIECCOPA BBITVISISIT COBEPIIIEHHO TaK YKe, KaK U
OIepaIii YTEHUs-3aIUCH sTIeeK aMATH, HO KOHTPOJIJIEPhI, B OTJINYNE OT
sT9eeK MaMSITH, IPUCTAHHBIE UM B XOJI€ «3AlUCH» 3HAYCHUs] HE 3allOMUHAIOT,
a BOCIIPHHUMAIOT UX KaK MPEJIIICAHNUS UTO-TO CHIEJIATh; B XOJE «UTEHUS»
opTa KOHTPOJUIEPHI BBIIAIOT HE KAKOE-TO 3apaHee COXPAHEHHOe 3HAUEHNE,
a Takoe 3HaUYeHHe, KOTOPOe KaK-TO CBA3AHO C COCTOSHUEM CAMOT'O KOHTPOJI-
Jlepa, TO eCThb MO3BOJISIET y3HATH, HAIPUMED, 3aBEpIIeHa JIN OYepeTHasT
oreparysi, TOTOB JIM KOHTPOJIJIEP K BBIIOJHEHHUIO CJIEIYIOIIEH Oepannn, He
OOHAPYIKEHBI JIN KAKUEe-JIM00 HEUCIIPABHOCTHU U T. II.

CKOJIBKO TIOPTOB MOJIEPKUBAECT KOHKPETHBIN KOHTPOJLIED, KAKUE eMYy
MOYKHO OTJABATH IIPEJITACAHUsI U KAKOBBI KOJbI ITUX ITPEIITUCAHUN, 9TO
O3HAYAIOT 3HAYEHUS, KOTOPbIE TPOUUTHIBAIOTCS U3 €r0 TIOPTOB — BCETO ITOTO
IIEHTPAJIBHBII [IPOIIECCOP HE 3HAET, IIOTOMY UTO BCE 9TO 3aBUCUT OT KOHKPET-
HOTI'O KOHTPOJIIEPA, & JIJIsl JIPYToro KOHTPOJLIEPa BCE MOXKET ObITh COBCEM He
Tak. st paboThl ¢ KaXKAbIM KOHKPETHBIM KOHTDPOJIJIEPOM HY?KHA, CHEINa b
Hasl NPo2pamMa, KOTOpast, Kak MbI y?Ke TOBOPUJIN, HA3BIBAETCS dPAti6epoMm;
BBITIOJTHSSICH HA TIEHTPAJBHOM IIPOTIECCOpE, IIPorpaMMa-IpaiiBep JaéT KOMaH-
JIbl 3aIIUCH U YTEHUsI ITOPTOB BBOJA-BBIBOJIA «CBOEr0» KOHTPOJIIEpa, peliasi
rocraBsennble eif 3aadn. OObITHO JIpaiiBep SBJISETCS YaCTHIO OIEPAINOH-
HOIT CHCTEMBI UJIM CTAHOBUTCS TAKON YaCThIO MOCe ero 3arpy3ku. Hampumep,
€CJIH I10JIb30BaTe b 3aIlyCTUJI HEKYIO [IPOIPAMMY, & 9TOU IIporpaMMe IoTpe-
boBaJtach 3ammuch B (aiilyl Ha JUCKe, TO JIJIsT STOTO MporpaMMa OOpaTHTCS K
OTIEpPAIMOHHO CUCTEMEe C IIPOChOOIl 3ammncaThb TaKue-TO JTaHHbIE B TAKOU-TO
dailr, onepanonHas CHCTeMa BBIUUCIUT, B KAKOM MECTE JTUCKA HAXOJUTCS
WA JTOJIZKEH HAXOIUThCsI COOTBETCTBYIONIMIA (baiii, u, 0OpATUBIINCH, B CBOIO
o4epeib, K paliBepy (To ecTb (baKTHIECKH K cBOeli 060cobIeH oM vacTn),
oTpedyeT 3aIncaTh ONpeeEHHbIE JAHHBIE B OMPEIEIEHHOE MECTO JIUCKA,
[I0CJIE 9TOTO JIpaiiBep, BOOPYKACh UMEIOMIMMCSI y HETO 3HAHUEM BO3MOXKHO-
creif KOHTPOJIIEpa JIUCKA, CHAYAJA BBIIIOJIHAT HECKOJIHKO OMEPAITHl 3aMich
B IIOPTHI BBOJA-BBIBOJIA, UTO 3aCTABUT KOHTPOJLIEP HAYATH OIEPAIINIO 3aIIU-
CH; 3aTeM, BBIITOJIHUB OIEPAINK YTE€HUsI U3 MOPTOB, y3HAET O Pe3yJIbTaTrax

OlEpAIINH W COOBIMUT O HUX ONEPAIIMOHHOIN cucreme’s.

1.3.4. Nepapxusi 3alIOMUHAIOMINX yCTPOMCTB

Nudopmanusi B BBIYUCIAUTEIHHON CHCTEME MOYXKET 3AIIOMUHATHCS U XPa-
HUTHCS YCTPONCTBAMU PA3JUYHOIO THIA B 3aBUCUMOCTHU OT TOT'0, HACKOJIBKO
OIIEPATUBHBIM JIOJI?KEH OBITH JOCTYI K JAHHOW MH(MOPMAIINN, HACKOIHKO
JIOJITOBPEMEHHBIM JIOJIZKHO OBITH €€ XpaHeHne n KakoB e€é o0bém. Vepapxus

13Ha camoMm feste B ciIydae ¢ AHCKOM BCE ByIeT HECKOIBKO CJIOXKHEee; Gojiee OApobHOe
06Cy XK IeHEe TIPOUCXOJISAIIEr0 OCTABUM JI0 YACTU HAlllell KHUTH, TOCBAIIEHHON OlepaIioH-
HBIM CUCTEMAaM.
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Puc. 1.3. Uepapxus 3alIOMIHAIONINX YCTPOHCTB

3aIIOMUHAIONINX YCTPONUCTB CXeMAaTHYeCcKn IoKka3ana na puc. 1.3. Haubosee
OIEPATUBHO JOCTYIHA WHMOPMAIUsl B PETUCTPAX MEHTPAJIBHOIO IIPOIEC-
copa. OHaKO 06bEM PErucTPOBOI MAMSITH 33a6TCs Pa3 U HABCEr A IpU
[IPOEKTUPOBAHUY IIPOIECCOPA U YBEJNI€EH ObITh HE MOXKET; 3TOT 00BEM Orpa-
HUYEH, T. K. KaXK (bl HOBbIN peructp LI yBesnyuBaeT CjI03KHOCTb CXEMBbI
IIII, Tpebyer BBeIEHUST JOMOTHUTEIHHBIX HHCTPYKITAUI U B TIEJIOM MOYKET
CYIIIECTBEHHO OBBICUTH CTOMMOCTD IIPOIIECCOPA.

Kemr-namsars npesHasHadena /s yBeJUYEHUsT CKOPOCTH JIOCTYIIA K JIaH-
HBIM, HAXOMNAIIMMCS B OI€PATUBHON maMmsiTu. Pazinuaior kew nepsozo
YPOBHA, PU3NIECKH PeaU30BaHHbIN Ha oxHONU MuKpocxeMme ¢ I, u xew
8MOP0O20 YPOBHSA, TMPEICTABIAIONINI COO0 OTHEIbHYI0 KOHCTPYKIIUIO,
CBSI3QHHYIO C IIPOILECCOPOM HEIOCPECTBEHHO (6e3 MCHoIb30Banus o0meit
muHel). B Kem-namsaru ay6iaupyioTcs JaHHbIE U3 O€PATUBHON IaMSTH,
HanboJIee 9acTo UCIIOJIb3yeMble BBIIOJHSIONIEHCst TporpaMmoit. CKOpocThb
JOCTYIIa K Kelly CYyHIeCTBEHHO BbIIIE, 9€M K OIIepaTHBHOﬁ ImaMdATH, ITOCKOJIb-
Ky IS B3aMMOJIEHCTBUS IIPOIECCOPa C KellleM He HYXKHO 33/efiCTBOBATH
IIMHY — a IIHHA KaK pa3 paboTaeT JIOBOJIbLHO MEJJIEHHO U3-3a €€ CDaBHU-
TeJbHO OOJIBION JTMHBI, TPUIEM €€ paboTa He MOKET OBITh CYIIECTBEHHO
YCKOpEHA, TaK KaK OI'PaHUYeHa CKOPOCTHIO CBETa U JAPYIUMU (PU3MIECKUMU
npuynHamMu. [Ipu 9TOM caM Kelll uMeeT JOCTATOYHO CJIOYKHOE YCTPOHCTBO, &
00DbEM €ro CpaBHUTEIBHO HEBEJIHK.

OmueparupHas IAMATL'? SBJIAETCS OCHOBHBIM XPAHIIIIIEM IIPOIPAMM
U JIAHHBIX, HAXOJAIINXCS B HENOCPEJACTBeHHOM 06paborke. O6bEM onepa-
TUBHOI MAMSITH MOXKET ObITh CPABHUTEIBLHO OOJIBINM, & €€ CTOUMOCTh B
[IOCJIeTHIE TOJIbI CHU3WIACh. TeM He MeHee, €€ 00beMa MOXKET HE XBATHUTh.
Kpowme Toro, conep:kumoe onepaTuBHOI TaMSITH, KEIIa U PETUCTPOB TepsieT-
CsI C BBIKJIFOUEHUEM KOMITBIOTEPA, TaK YTO JJIs JOJIOBPEMEHHOIO XPaHEHMs
JIAHHBIX 9TU BUJIBI 3AIIOMUHAIONINX YCTPOUCTB HEIIPUTO/IHBI.

141\/IOPI(HO TaK>Ke€ BCTPETUTHb TEPMHHbI «OCHOBHadA IMIaMATb» U «OllepaTUBHOE 3allOMHUHA-
foree yerpoiictso» (O3Y). B aHriosssraHol auTeparype ucnosb3dyercss repmud RAM
(Random Access Memory), KOTOPBIii MOXKHO NEPEBECTU KaK <«IIaMSTh HPOU3BOJHLHOIO
JOoCTyHa.
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Ha ciresryromiem ypoBHE mepapxuy HaXOASTCs MAarHUTHBIE TUCKU WJIH,
rOBOpsI B OOIIEM, YCTPOMCTBA JIOJTOBPEMEHHOTO XPAHEHUSsI, TO3BOJISIOIIIE
MIPOU3BOIUTH JOCTYI K JAHHBIM B ITPOU3BOJILHOM mopsifke. Kpome cobcTBeH-
HO MArHUTHBIX JIUCKOB, K YCTPOMCTBAM TaKOI0 KJIacCa OTHOCATCS, HAIPUMED,
nakornuresn Ha flash-kaprax. Horme Boimemmnure n3 ymorpebiieHnst MArHUT-
Hble 6apabaHbl TaKYKe OTHOCUJIMCH K 3TOMY Kjaccy. O0bEM TaKuX yCTPOUCTB
MOXKeT ObITh Ha MOPsiIKU OoJibiie, deM o0béM O3V, a crommocTb — Cy-
IIECTBEHHO HIKe. Kpome Toro, coxpanéHHasi Ha JUCKaX WHMOPMAIUS He
TepsIeTCs PY BBIKJIIOYEHUN [TATAHUS M MOXKET XPAHUTBHCS JIOJINOE BPEMs.
C zmpyroit cTOpOHBI, Jyist AOCTYIA K JAUCKAM TPeOYIOTCs MeJjIeHHbIe (B CpaB-
HEHHUHU CO CKOPOCTHIO Tiporieccopa u O3Y) omeparun BBoja-BbIBOjIA; Gotee
TOTO, MPOTIECCOP HE B COCTOSTHUU HEITOCPEJICTBEHHO OOPAIATHC K JTUCKAM,
TaK YTO JAHHBIE JIJIsl UX UCIIOJIb30BaHUs JOJKHBI OBITH IIPEIBAPUTE/IHEHO
CKOIIUPOBAHBI B OIIEPATHBHYIO TAMSITD.

Cpok xpaHeHust nHGOPMAINK HA JUCKAX MOYKET COCTABJISTE MOJIbI, HO OH
BCé 2Ke OI'paHU1EH. ,HJIH HY2KJT apXUBUPOBaHUA IIPUMEHAIOT HaKOIIUTE/IN Ha
MATrHUTHBIX JIeHTaX (CTpuMepbl). JIGHTBI HPeJICTABIAIOT CO0OM caMblii HAEK-
HBIi, JI0JITOBPEMEHHBIN U JIEMIEBBIN CIIocOb XpaHeHust JaHHbIX. HemocTaTok
JIEHT COCTOUT B HEBO3MOXKHOCTH JIOCTYTIA K HJIOKAM JAHHBIX B IIPOU3BOJIHHOM
MOPsAJIKE; KaK IMPABUJIO, JAHHBIE C JIEHT IepeJ] UCI0Ih30BAHUEM KOMUPYIOT
Ha JUCKU. B mocsieinme Topl ¢ pOCTOM OOBEMOB KECTKUX JIMCKOB JIEH-
THI CTAJIA UCIOJb30BATHCS CPABHUTEIBHO PEJIKO, CeiiTac CTPUMEPhl MOYKHO
BCTPETHUTH TOJIBKO B OPraHU3aIMAX, UMEIOIINX JeJI0 ¢ OOJIbIIUMU apXUBAMU
JaHHbIX. OTMETHM, YTO COBPEMEHHAsT KacceTa JJIsi CTPUMEPa MOYKET Xpa-
HUTH HECKOJIBKO mepabalim JAaHHBIX; CAM CTPHUMED, TO eCTh YCTPONCTBO Jjist
paboThI C TAKUMHU KAaCCEeTaMU, CTOMT 3aMETHO JIOPOXKe ODBITHOTO YKECTKOIO
JIUCKA aHAJIOTUIHON EMKOCTH, HO KaCCEeThI, €CTECTBEHHO, CTOSIT JIEIIEBJIE;
[P UCIIOJIb30BAHUN CPABHUTEIHHO OOJIBIIOTO YHCIA KACCET YIeJbHAsT CTOU-
MOCTB'® XpameHnus apXUBHBIX JAHHLIX MOXKeT OLITh HIDKE B JECATKH Pa3 B
CPaBHEHUU C UCIIOJIb30BAHUEM YKECTKUX JIMCKOB.

1.3.5. Pe3ome

I/ITaK, MBI MO2KeM II0JIBECTH HEKOTOPbIEC UTOI'v: KOMIIBIOTED OCHOBaH
Ha OOINEelt IuHe, K KOTOPO IMOJACOEUHEHBI ONepATUBHAA MAMATh U I€H-
TPaJIbHBINA IIPOIIECCODP; BHENTHUE YCTPONUCTBA, BKJIIOYAS YKECTKHUE JTUCKHU U
JIICKOBO/IBI, & TaKKe KJIABUATYPY, MOHATOP, 3BYKOBbIE YCTPOUCTBA U BOOOIIIE
BCé7 Y9TO BBI IPUBBIKJ/IX BUAETH B COCTaBE€ KOMIIBIOTEPA, HO YTO HE ABJIACTCA
HU IIPOIIECCOPOM, HU ITaMATbIO, TO2KE IMOAKJ/JIIOYaeTCA K O6H.[efl HInHe, TOJIBKO
HE HalIpAMYIO, a Yepe3 CIIelnaJIbHbIE CXEMbI, Ha3blBa€MbI€ KOHTPOJIJIEPa-
vu. C maMsThIO IIPOIECCOP MOXKET paboTaTh caM 1o cebe, JJjisi paboThI CO
BCEMU OCTaJIbHBIMU yCTpOfICTBaNIH HeO6XO,ILHMbI CIlelIaJIbHbI€ ITPOIr'PaMMBbI,
Ha3bIBaeMble npaiiBepamu. s 10JIrOBpeMEHHOTO XpaHeHUsT HH(MOPMAIAN

15To ecTh 06IIas CTOMMOCTD XPAHEHH s, OIeEHHAs Ha 06HLEM XPAHIMOMN HHbOPMATIIH.
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HCITOJIb3YIOTCS JIUCKOBBIE 3aIIOMUHAOIINE yCTPOICTBA, Tie MH(POPMAIIUs
OOBIYHO OPTraHU3yeTCsl B BUJE XOPOIIO 3HAKOMBIX BaM hatinoe; B (daiiiax
MOTYT XPAHUTBCS KaK JIAHHBIE, TAK U KOMIIBIOTEPHBIE TPOIPAMMBI, HO YTOOBI
3aIlyCTUTH TPOrPAMMY MK 00paboOTaTh JAHHBIE, U TO, U JPYToe JIOJKHO
OBITH CHAYAJIA 3arPYKEHO B OMEPATHUBHYIO AMSITh.

Cpen Bcex mporpaMM 0cob0e MeCTO 3aHUMAET ITPOrpaMMa, Ha3bIBaeMast
oNePavUOHHOU cucmemoti; OHa 3aITyCKAeTCS EPBOi U TIOJTYIaeT TTOJTHBIH
JIOCTYII KO BCEM BO3MOXKHOCTSIM AIapaTypPbl KOMIIBIOTEDPA, & BCE OCTAJIb-
HBIE TIPOTPAMMBI 3AILyCKAIOTCsT YK MOJ yIpaBieHueM (¥ 110J] KOHTPOJIEM )
OTIEPAIMOHHON CUCTEMBI, U HEIIOCPEJICTBEHHOIO JOCTYTa K allaparype He
MMEIOT; JIJIsl BBIIIOJTHEHUsI JIECTBU, He CBOJMAIINXCS K IIPEOOPA30BAHUIO
nHOOPMAITUY B OTBEJIEHHON MAMSTH, ITPOTPAMMBI BBIHYKJICHBI 00PAIIATHCS
K OIEPAIMOHHON CUCTEME.

ITonnmanme 9TUX OCHOBHBIX MPUHIAIIOB MOCTPOEHUST KOMITHIOTEPHBIX
CHCTEM >KW3HEHHO HeOOXOJIMMO IIPOTrPDAMMUCTY B €ro paboTe, a TeM, KTO
pelmji u3ydarb IporpaMMUpPOBAHUE — B IPOIecce OOYYEHUs], TaK UTO
€CJIN ITO-TO OKA3aJI0Ch HEMOHATHBIM, IMOMPOOYHTE MEePEeIUTATD ITY IVIABY
CHOBA, €CJIN YK€ U 3TO He TIOMOXKET, IOIPOCUTE KOTO-HUOYIb 60Jiee OIBITHOIO
OOBSICHUTD BaM BCE, YTO BbI HE TIOHSLIH.

1.4. Kak mmpaBuJIbHO UCHOJIb30BAaTh KOMITBIOTED

1.4.1. OnepaliuoHHbIE CUCTEMbBI U BUIbI
0JIb30BaTeJIbCKOro nHTepdeiica

Yerapopusmmuii Windows crauaja mecsiit
pajiyeTcst, TOTOM BCIO YKU3HDb MYJIaeTCH.
Ycragopupmuii Unix cHadaja MeCsIIL
MYYaeTCsl, TOTOM BCIO YKU3Hb PaJIyeTCs.

U3 moscitymasHOrO Y CTY/I€HTOB

B npensiaymem maparpadge Mbl yIOMUHAIA OCOOYIO TTPOrpaMMy, KO-
TOpas HA3bIBAETCI ONepayuonHol cucmemot. B e€ ocHoBHBIE 3a/1a491 BXO-
JIAT, BO-TIEPBBIX, YIIPABJIEHIE 3AIlyCKOM ¥ 3aBEPINEHHEM JPYIUX ITPOTPAMM;
BO-BTOPBIX, OIEPAIMOHHAs cucTeMa 0epér Ha cebsi ympasieHne nepude-
PUIHBIMU YCTPOWCTBAMU BO BCEM MX MHOIO0Opa3UU, & BCEM OCTAJIBHBIM
[IporpaMMaM PeJIOCTABIISEeT YIPOIIEHHBIE BO3MOYXKHOCTH JIJIsT JIOCTYTIA K
nepudepun: Tak, MOJb30BATEIHCKAs IPOTPAMMA MOXKET 00PaTUTHCS K OIle-
PAIMOHHON CUCTEME C TTPOCHOOiT OTKPBITh KAKON-HUOYAb (aii Ha UTeHNe
(yKazaB 1mpu 3TOM TOJLKO uMs (daiijia), IPOYUTaTh U3 HEero MHGMOPMAIIHIO,
Pa3sMecTUTh 3Ty WHMOPMAIMIO B YKa3aHHOW 00JIaCTU OIepaTUBHON IaMsITH,
[IOCJIE 9€r0 3aKPhITh (afiyl, TO eCTh IPEKPATUTh padboTy ¢ HuMm. IIporpammy
[IPU 9TOM COBEPIIIEHHO «HE BOJIHYET», Ha JINCKE KAKOTO THIIA PACIIOJIATaeTCs
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daiti: Ha KECTKOM JIMCKe, BCTPOEHHOM B KOMIIBIOTED (KOTODBIX, KCTATH,
TOXKE OY€Hb MHOI'O U OYeHb Da3HbIX), Ha onrudeckoM CD miun DVD, na
crapoTumHoil aguckere, Ha flash-Opesike mam BoobIe Ha AMCKe IPYyTroro KOM-
bIOTEPa, KOTOPBIi TIOJIKJII0OYEH B KAYECTBE CETEBOro pecypca. Bee 3a60ThI 0
TOM, KAKHe€ KOHKDETHO TEXHUYECKHUE OTEPAIIUN CJIELYyeT BBIIIOJHATH, ITOOBI
HaiiTu (aiiyi ¢ Hy>KHBIM MMEHEM U M3BJIedb U3 HEro MHQOPMAIIO, OllepaIli-
oHHasl cucTeMa 6epér Ha cebs.

IIepBbie oneparmoHHbIe CUCTEMBI TOABIINCH emé B 1960-X rogax, u 3a
MIPOIIIEIINE C TEX TIOP MOJIBEKA, PA3yMeeTCsl, X OBLJIO CO3/IAHO OUYE€Hb MHOIO;
HO, KAK HU CTPAHHO, K HBIHEITHEMY BPEMEHU KOJIMYECTBO MPUHIAITAATE-
HO Pa3HBIX OIEPAIMOHHBIX CHUCTEM H3PsJIHO COKPATUJIOCh. BceM M3BeCTHO
cnoBo «Windows»; Tak Ha3biBaeT cBou cucrembl Kommanus Microsoft. Tpu
9TOM (DAKTUYIECKU BCE CYIIECTBYIOIINE HbIHE OIEPAIMOHHBIE CUCTEMbI, He
umerorue orHorrenus K Microsoft (u, coorsercrenno, ciosa «Windows» B
HA3BAHNUMN ), OKA3bIBAIOTCS IPEJICTABUTEISIMU CEMEHCTBA CUCTEM HOJ OOIIUM
nazBanneM Unix. lIMeHHO TakoBbI CBODOJIHO pacIpOCTpaHsSEMBbIE CHCTe-
MBI Linux Bo BcéM MHOrooOpasmu ero ducmpubyuuti, Takux Kak Debian,
Ubuntu, Fedora, Slackware, Gentoo u muorue apyrue, u FreeBSD, Bapuartuii
KOTOPOIi TOpa3/i0 MeHbIIle, HO ToXKe ecThb. Kpome Toro, k¥ cemeiictBy Unix
oraocsTes Android, koropsiit ocHoBan Ha siape Linux, a Takxke Mac OS X
u i0S, koropsle, Kak u FreeBSD, BejyT cBoé Hauaso or Bepcuu Unix, co-
31aHHOl B yHuBepcurere Bepkiu (kak Mbl nmomuuM, abbpesuarypa BSD
osHavaer Berkeley Software Distribution).

Poutb, 3aa9u 1 IpuHIUIEL PAOOTHI OMEPAITMOHHBIX CHCTEM — 3TO TEMa,
JIJISI JIOJITOTO OOCY2KJI€HUsI, KOTOPOMY MbI ITOCBSITHM B 9TOW KHHUI'E OTIE/Th-
HYIO 9aCTh — UATYIO; TIOKA OTMETHM, UTO B 33JIa9U OIEPAIIMOHHBIX CUCTEM,
BOIIPEKH PACIPOCTPAHEHHOMY 3abJ1y K IEHUI0, HUKOMM 00pa3oM He BXOJIUT
OpraHMU3alMs B3AUMOJIEHCTBHS C [I0JIb30BATEIEM, T. €. YeJIOBEKOM, KOTOPBIi
paboTaer ¢ KOMIBIOTEPOM. Jlesio TyT B TOM, YTO OTEPaIMOHHBIE CUCTEMbI
caM# 10 cebe JIOCTATOYHO CJIOKHBI — I10 DOJIBIIOMY CYETY, 9TO €/[Ba JIn
HE caMble CJIOYKHBIE MPOrPAMMBI U3 CYIIECTBYIONIUX B MUPE; TIO9TOMY WX
€o3/1aTeIu OOBIMHO CTApPAIOTCs BCE, ITO MOXKET ObITH C/EJIaH0 BHE Olepa-
IIMOHHOW CHCTEMBI, UMEHHO BHE €€ U JiesiaTh. [Ipu 9TOM cpejicTBa 00IIeHMsT
KOMITBIOTEPA C MOJIb30BATEIeM — TaK HA3LIBAEMbIN 71104b308a1MeAbCKUlL
unmepgetic — He 00s13aH ObITh YACTHIO OIEPAIMOHHON CHUCTEMBI, €10 MO-
JKeT TOJJEP>KUBATH OObIYHAsT TTporpaMMa. VIMeHHO Tak Jieaercs BO BCex
BapuaHTax Unix; 3a pUCOBaHUE OKOIIEK, MEPEKJIIOUEHIEe MEXK Ty HUMU U BCE
TaKoe IpoYee OTBEYAIOT PA3HOOOPa3HbIE HAdCMPolKy, HAIMCAHHBIE B BHUJIE
OOBIYHBIX IPOrPAMM, 3AITyCKAIOIIUXCS O], YIIPABJIEHUEM OlEPAIMOHHON CH-
CTeMbI, HO IIPHM 3TOM He SIBJIAIOIINXCS €€ 9acThi0. B OllepaImOHHBIX CUCTEMAaX
Microsoft, nanporus, mojiepKka rpaduaeckoro naTepdeiica BKIOYEHA B
SITPO CHCTEMBI, 9TO IIPUBOJIUT, B YACTHOCTU, K HEBO3MOXKHOCTH JIJIsI ITOJIB30-
BaTessI CAMOCTOSITEILHO BRIOpaTh WHTEpdeiic; paboTaTh MPUXOAUTCA C TEM
€JINHCTBEHHBIM UHTePMENCOM, KOTOPBIl [IPEIOCTABIEH CUCTEMOA.
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Koub ckopo peun noria o rpaduuecKoM I0JIb30BaATEILCKOM HHTEPdEdi-
ce, cJieJlyeT OTMETUTH, YTO B HEKOTOPBIX CJIy4YasiX OH B CHCTEMEe BOOOIIE He
Hy:keH. Hampumep, cepBepHbIe KOMIIBIOTEDPBI, OOC/IYKUBAIOIINE 3aITPOCHI
II0JIb30BATENIEll 110 KOMIILIOTEPHOI CETH, Jallle BCEro Pa3MeIaioT B CIIEIH-
AJIBHBIX CTOWKAX JIJIs AIllIapaTypPhl, IPUIEM B 3aBUCHMOCTH OT KOHKPETHOM
3aJ[@49u B OJHY CTOHKY MOYKET BOWTHU OT JIeCATKa JO JBYX-TPEX COTEH KOM-
[ILIOTEPOB, KAXKIIBIIl CO CBOUM IIPOIECCOPOM, HAMSATHIO U HepudepuitnbIMu
ycrpoiictBamu. [Iporeccopbl u 6,10KM TUTaHUST KOMITBIOTEPOB HY2KJIAIOTCS B
OXJIAXKJIEHNU — KaK IIPABHUJIO, BO3/YIITHOM, TO €CTh C IIOMOIIBIO OOBIYHBIX
BEHTWJIATOPOB; 9TH BEHTIWIATOPHI IIPU TAKOM KOJUIECTBE KOMIIBIOTEPOB,
pa3MeIEHHBIX B OJHOM MeCTe, MOI'YT IIPOM3BOIUTL U3PsIHBIN mryMm. Ilo-
9TOMY JJIsI PA3MEIEHNsI CEPBEPOB OOBIYHO MPEIYCMATPUBAIOT CIEIHAILHOE
IMOMeIeHne, B KOTOPOM YeJIOBEKY HAXOJUThCsS HEKOM(OPTHO U3-33 MIyMa,
13-32 [TOHUKEHHOI TeMIIEpaTypPhl BO3/LYyXa, KOTOPas CIEINAIbHO IIOIIeD-
KUBAETCS KOHIUIIMOHEPAMU JJIsi obecriedeHusi Oojiee HAJIEKHON pabOThI
KOMIIBIOTEPOB, M3-33 CKBO3HSKOB, CO3J[aBAEMBIX BeHTHJIATOpamu. bBosee
TOro, (pu3MIecKoe OTCYTCTBUE JIIO/IEN B CEPBEPHON YIIydIaeT yCJIOBUS JIJIs
paboThI KOMITBIOTEPOB — B ITOMEITIEHNe HUKTO He IIPUHOCUT IIbLIb U I'Psi3b, He
BBIJIEJISIET B BO3/yX JIMIITHIOIO BJIArYy, HE CIIOTHIKAETCS O mpoBoja. 1losromy
JIIOJIA B TAKO€ IOMEIIEHUE 3aX0/IAT, TOJIbKO KOrJla Tpedyercs YTO-TO Cle-
JIATD C aIapaTypoil — OTPEMOHTHPOBATDH €€, YCTAHOBUTH HOBYIO, 3AMEHUTH
cTapyio; ObIBAET, 9TO HU OJMH YKUBOW UEJIOBEK HE IOSIBJISETCS B CEPBEPHOI
B TedeHMe HeCKOJIbKUX MecsilieB. Bce HAcTpoiiku u ymupaBjieHue paboToi
CEPBEPHBIX MAIIUH IPOU3BOJIATCH YAAJEHHO, U3 APYTUX IIOMEIIEeHNH, T1e
HAXOJATCS pabOvune MeCTa IPOTPAMMUCTOB U CUCTEMHBIX aJIMHHACTPATOPOB.
MHuorue cepBepHble KOMIIBIOTEDHI BOODIIE HE MMEIOT B CBOEM COCTaBE BUIEO-
KapThI, TO €CTh MOHUTOD K HUM IOJKJIIOYATH HEJIb3sT; J0 Hadaa MacCOBOTO
pacupoctpateruss USB K TakuM KOMIIbIOTEPAM HEBO3MOXKHO OBILIO ITOJI-
KJIIOYUTD TAK2KEe M KJIABHATYDPY. 3a94eM, CIPAIUBACTCS, Ha TAKIX MAITHHAX
O/IEePKUBaTh I'paduvIecKuii nHTEpdeic, KOTOPOro HUKTO U HUKOIJA He
yBUAUT?

BoJILIIIECTBO KOHEUHBIX HOJIb30BaTe el 8 KOMIbIOTepOB B HAIIN IHE He
[IOHUMaEeT, KAK BOODIIE MOXKHO HCIIOJIb30BATh KOMIIBIOTED, €CJIM HA HEM HET
rpacdugeckoro mHTEPdEica, HO 9TO, MO OOJIBIIOMY CUETY, JUIID CJIEICTBUE
[IPOBOMMON HEKOTOPBIMHU KOPIIOPAIMSIMU IIPOIAratibl. BIuiors 10 cepesu-
ol 1990-x romoB rpaduydeckne moJab30BaTebCKIEe NHTEPdENRCH He nMeJIn
TAKOr0 BCEOOBEMIIIOIIErO PACIPOCTPAHEHUSI, KAaK cefidac, 9TO COBEPIIEHHO

6

16Tlox KOMEWHBIM NOABIOSAINEAEM OOBIYHO HOAPA3YMEBAIOT UEJOBEKA, KOTOPBIHA C
IIOMOIIBIO KOMIIBIOTEPOB pelllaeT KaKhe-TO CBOU 33/1a9M, HUKAK He CBA3aHHbIE C JaJibHel-
IIUM HCHOJIb30BAHUEM KOMIIBIOTEPOB; HallpUMEDP, CeKpeTapb UJIU JU3aiHep, UCHOJIb3Ys
KOMITBIOTED, ABJIAIOTCS IIPU 3TOM KOHEYHBIMU MHOJIb30BATEIAMH, & TPOrPAMMUCT — HET,
IIOCKOJIBKY 3aJ/1a4M, KOTOPbIE OH DEIIAET, HalleJIeHbl HA OPraHU3aIUi0 pabOThl JPYIHUX
HoJIb30BaTe el (MK JjaXke ero CaMoro) ¢ KOMIBIOTEPOM. BIOJIHE BO3MOXKHO, 9TO KOHEY-
HBIMH I10JIb30BaTe/IsIMU OKaXKyTCsl Te, KTO OyJeT HCIIOJIb30BaTh IIPOrpaMMYy, KOTOPYIO
ceifyac IUIIET TPOI'PAMMHUCT.
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HE MeIaJjo JIOISIM I0JIb30BAThCA KOMIIBIOTEpAMH, J1a U Ceiiuac MHOTHe
[IOJIB30BATEJN TIPEIIOYATAIOT KOMUPOBAThH (hailyibl U IIPOCMATPUBATE COJIED-
JKAMOE JINCKOB C TIOMOIIBIO JIBYXITAHETbHBIX (haflJIOBBIX MOHUTOPOB, TAKUX
kak Far Manager uiu Total Commander, uieo/ioru4eckuM MpeiecTBeHHI-
koM KOTOPBIX Ob1T Norton Commander, paboTaBuinit B TEKCTOBOM DEKUME.
JIt06OIBITHO, 9TO J1ake TPAUITUNOHHBIN OKOHHBIN MHTep(deiic, B KOTOPOM
[IO/IPa3yMEBAeTC sl BO3MOXKHOCTh MEHSITH Pa3Mepbl OKOH, IePEeMeNIaTh X
10 9KPaHy, YACTUIHO HAKJIAJBIBATH JAPYT HA JAPYra U T.II., IEPBOHAYAIHLHO
OBbLT peaan3oBaH 6e3 BeaKoOil rpaduku, Ha dKpaHe aadaBUTHO-TII(POBOTO
MOHHUTOPA.

Bupouem, u Norton Commander co BcemMu ero mo3HuUME KJIOHAMU, U
okoHHbIe HHTEPGEHCHI, UCIOIH30BABIINE TEKCTOBBII PeXKuM (& BO BpeMeHa
MS-DOS onu bl BeCbMa MOIYJISPHBI), XOTsl U HE HCIOJIb3YIOT rpadu-
Ky KaK TaKOBYIO, BCE yKe OCHOBAHBI HA TOM Ke 6a30BOM IIPUHIIUIIE, YTO U
[IPUBBIYHBIE HBIHE «MKOHOYHO-MEHIONEYHbIE» MWHTEPMENCHI: TPOCTPAHCTBO
9KpaHa OHU HCIOJIB3YIOT JJIsi PA3MEIEHNs] TaK HA3BIBAEMbBIX IAEMEHMOE
unmepgetica, NI «BUJIZKETOB», KOTOPbIE OOBITHO BKJIIOYAIOT MEHIO, KHOII-
k¥, GraxkKu u nepeksodarenu (aHria. checkboxes u radiobuttons), momns
JIJIT BBOJIA, TEKCTOBOW MHMOPMAINH, & TaK¥Ke CTATHIECKUE MOSICHSIONINE
HAJIIACH; UCIIOJIb30BaHUe IPabUIeCKOr0 pesKIUMa HECKOJIBKO PACIIADSIET pe-
nepTyap BUJKETOB, BKJIIOUYAs B HETO OKHA C MUKTOIPAMMAMH ( «MKOHKAMMI» ),
BCEBO3MOKHBIE MTOJI3YHKHU, HHIUKATOPI U JPYTHE 3JIEMEHTBI, Ha KOTOPhIE
xBaTwi0 (paHTaszuu y pazpadoruanka. Mex iy Tem, nonabironas 3a paboToi
pohecCuoHAIOB — MPOrPAMMUCTOB M CHCTEMHBIX aJMUHUCTPATOPOB, B
0COOEHHOCTH T€X M3 HUX, KTO UCIOJIb3YeT CUCTEMBI cemeiicTBa Unix, MOXKHO
3aMETUTh €MIE OIMH MOX0J K B3AUMOJICHCTBHUIO IEJIOBEKA ¢ KOMITHIOTEPOM:
KOMaHIHY10 cmpory. B 5TOM perkuMe MoJIb30BaTeb BBOJIUT ¢ KJIaBHUa-
TYPBl KOMGHObL, TIPEIUCHIBAIOIIIE BBITOJTHEHNE T€X UJIA UHBIX JIeHCTBUIA,
a KOMITBIOTEP 9TH KOMAHJIbI UCIIOJHSIET U BBIBOJUT HA 9KPAH PE3YJIbTATHL;
KOIJIa-TO JIABHO HMEHHO 9TO HA3bIBAJIOCH QUAA0208bLM PEHCUMOM PAOOTHI
C KOMITBIOTEPOM, B OTJIHIHE OT NAKEMHO20 PEHCUMGE, KOTJA OMEPATOPHI
3apanee (OPMUPOBAJIM MTAKETHI 3aIaHNI, TOJIyI€HHBIX OT ITPOrPAMMUCTOB,
a KOMIIbIOTEp 3THU 33JIlaHusi 00padaThIBaJI II0 Mepe TOTOBHOCTH.

ﬂepBOHaHaano p,MaﬂOFOBbIVI pexnm pa60Tb| C KOMNbKOTEPAMU CTPOUICA C MOMO-
b0 TaK Ha3blBa€MbIX TeﬂeTaﬁﬂOBl7, KOTOpPbIE NpeACTaBAANN C060ﬁ SNIEKTPOMEXa-
HUHYECKYIO NULIYLLYIO MAaLWWHKY, NOAKIHOHYAaEMYIO K JINHUN CBA3N. MCXOAHOE npegHa-
3Ha4YeHne TeneTannoB COCTOSIO B nepenade TeKCTOBbIX COO6LL|.€HI/IVI Ha pPacCTOoAHWN;
eu.|,e COBCEM HEOABHO A1 CPOYHbIX COO6LL|,€HI/Iﬁ NCNONb30BaIN Te/siIerpamMmbl, KOTOPbIE
Mo4TasibOH AOCTaBASA] Ha AOM ajpecaTy, NpUY€M MNoJiy4eHHasl TeferpaMma npeg-
CTaBssAna C060|7| NONIOCKWN NE€YaTHOro TeKCTa, BblAAaHHOIoO TeﬂeTaVInOM, Bblp€3aHHbIE

1" lHrepecHo OTMETHTE, YTO B PYCCKOM SI3BIKE CIIOBO «TEJIETaflIl» MPOYHO 3aKPEHIoCh
B Ka4yecTBe HAPHUIATEJIbHOI'O 0003HAYEHUsI COOTBETCTBYIOIINX YCTPONCTB, TOrJa KakK B
AHTJIOA3BIYHBIX HCTOYHUKAX YAllle MCIOJIb3YeTCsl TePMUH «TesenpuaTep» (teleprinter);
JIeJI0 B TOM, 4TO CJIOBO teletype sIBIISIIIOCH 3aPErUCTPUPOBAHHOI TOProBOil MapKOW OJITHOTO
U3 IPOU3BOAUTESIEN TAKOrO 00OPYLOBaHUS.
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Puc. 1.4. Teneraiit ASR-33 ¢ nepdoparopom u ycTpoificTBOM dTeHUs mep-
dosment!'®

HOXHULLAMUN 1 HaKEEHHbIE HA MJIOTHOE OCHOBaHMe. TeserpaMMbl BbIIN NPaKTUYECKN
NOJHOCTbLIO BbITECHEHBI U3 0BMx0Aa pa3BuTUEM LUDPOBbLIX CETE CBA3U — MOBUILHO
TenepoHun u MntepHera.

MopkntounTe TeneTaiin K KOMMNbIOTEPY AOrajannch el B 3MOXy NepBOro nokose-
Husi IBM; cBoto posib Cbirpano To 0bCTOATENbCTBO, YTO TeneTalinbl K TOMy BPeMeHU
CEepuiiHO MPON3BOANINCE AJSt HY>XA Teserpacum u BbIInM JOCTYMHbI HA PbIHKE, TO
€CTb X He Hajo 6bINo pa3pabaTbiBaTh, @ KOMMBIOTEPHBIM UHXXEHEPAM TOFO BPEMEHM
XBaTasio Apyrux 3abot. PaboTasi ¢ KOMNLIOTEPOM B AMaNOrOBOM PeXUME C MOMOLLbIO
Tenertaiina, onepaTop Habupas KOMaHAy Ha KJaBWaType, a OTBET KOMMbIOTEPA Meva-
Tancst Ha BymarkHoli neHTe. MHTepecHo, 4To Takoil pexxnm paboTbl «npogepxancs»
Ha YAWBJIEHME [OJIFO: OH OblN MOJSIHOCTBIO BBITECHEH W3 MPaKTUKWA JINWb K KOHLY
1970-x ropos.

Mcnonb3oBaHue TeneTalina B Ka4ecTBe yCTPOCTBA AOCTYNa K KOMMbIOTEPY UMe-
N0 O4EBUAHBIA HEJOCTATOK: PAaCXOA0BaNOCh O4eHb MHOro bymaru. MepBoHavansHo
VMEHHO 3TO CTaJIo NMPUYMHOIN MACCOBOro nepexofda OT TPAAULMOHHbLIX TENeTainos
K andaBMTHO-UNPPOBLIM TEPMUHANAM, KOTOPble Dbl OCHALLEHbl KAaBUaTypoOi
1 ycTpoiicTBOM oTObpaxkeHMsi (3KPaHOM) Ha OCHOBE 3JIEKTPOHHO-JyHeBON TPybKM
(kuHeckona); BCE, 4TO onepaTop Habupan Ha knaBuaType, NEPEfABasiOCh B JUHNIO
cBa3u, a mHdopMaLms, NojayyeHHas oTTygaa, otobpaxanack Ha akpaHe. Hanpumep,
ecnu ABa TEPMUHANA COEAVNHUTL APYr C APYroM, OnepaTopbl CMOryT Mexay coboii
«MOrOBOPUTL .

DKpaH BMeCTO ByMa>kHOI JIEHTbI CYLLECTBEHHO PaCLUMPUI UMEIOLLMECS BO3SMOXHO-
CTU; B HaCTHOCTU, AJ1si TEPMUHAJIOB NPaKTUYHECKN CPa3y bbinu BBeAeHb! ynpasasiowue
LIEMNOYKI CUMBOJIOB, N3BECTHbIE KaK €SCape-noc/ie40BaTe/IbHOCTH (OT Ha3BaHMs CreL-
cumeona Escape, umerowero kog 27), npu nosnyHeHMn KOTOPbIX TEPMUHAN NEpemMeLLan
KYPCOp B YKa3aHHYIO MO3MLMIO HA SKpaHe, MeHs LBET BbIBOAMMOIO TeKCcTa 1 T. 1.

Ceiivac andaButHO-uUpOBLIE TEPMUHAILI BOMbLIE HE BbIMYCKAOTCS; Npy HEOb-
XOOMUMOCTU C 3TOI POJbIO MOXET CMpaBuUTbCs Ntoboli HOyTOYK, OCHaLLEHHbIA no-
cnepoBaTesibHbIM NopToM mam nepexogHukom USB-serial, ecnn Ha Hém 3anycTuts

Bdoro ¢ cafita Buxunemmm, cm. http://en.wikipedia.org/wiki/File:ASR-
33 _at CHM.agr.jpg
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COOTBETCTBYIOLLEE NMPOrpaMMHoOe obecnedeHne; KCTaTu, nepBoHaYaibHast HacTpolika
YANOMUNHABLUNXCA BblllE€ CEPBEPHbIX MALUWH, HE UMEKOLWNX BUOEOKAPTbI, NPON3BOANTCA
NMEHHO TaK: CUCTEMHbIV AAMUNHUCTPATOP NOoAKNO4HaeT CBOWi pa6o'-|V||7| KOMMNbOTEP
yepes COM-nopT Kk HacTpausaemoli cepBepHoOli MalinHe U 3anyckaeT y cebsa smy-
JIATOP TEPMUHaNA. DTO MO3BOJISIET NMPOU3BECTU 3arpy3Ky OMNEPaLMOHHONR CUCTEMBI
C BHELUHEro HOCUTESSl, YCTaHOBUTL €€ Ha CEPBEPHYIO MaLUVHY, HaCTPOUTb CBA3b
C JIOKaNbHOI CeTblo 1" cpeancTtea yp,anéHHoro AOoCTyna; p,aaneVlLuaﬂ HaCTpOﬁKa, a
TaKXXe ynpaBJieHNUe B XOA4€ 3KCnayaTtayunm O6b|‘-|HO npon3BoasAaTCsA yp,ané'HHo no cetun,
MOCKOJIbKY 3TO yaobHee — HacTpanBaeMblli KOMMBLIOTEP Y>KE€ HE HY>XKHO CBSI3bIBaTb
WHYPOM Hanpsmyto C MalLVHOI AAMUHNCTPATOpPA.

WHora MOXKHO YCJIBIIIATE, 9TO CUCTeMbI ceMeiicTBa Unix sikobbl Heydob-
HbL OAA MOABI0BAMEAS, NOMOMY UMO MaAM NPUTOOUMCH PaboOMmams ¢ Ko-
MAHOHOT, cMPoKoT. ITO, pazyMeercsi, MU, UCTOKAMHI KOTOPOI'O CJIyXKAT
[epenyTanHble MPUYIUHBI U cyiencTBus. OMpOBEPrHYTH 9TOT MHU@ IIPOIIEe
[IPOCTOrO: BPSLJ JIM KTO-HUOY/Ib, KTO XOTsI ObI pa3 Bujes HOyTOykK oT Apple,
zagBuT, uro B MacOS X orcyrcrByer rpadpudeckuii uHTEpPdEiic M0JIb30Ba-
TeJisi; HA0OOPOT, OH TaM €J[Ba JIU He CAMbBIH «Pa3BECUCTHI». BOIBITHHCTBO
«OOBIYHBIX» ITI0JIb30BaTE €l STUM BIIOJIHE YIOBJIETBOPSIETCS, HO KOTJA OUe-
peJIHON MaKOYK OKa3bIBAETCS B PYKaX MPOdeCCHOHATA, CPEJIN BCErO BeJIn-
KoJterusi rpadudeckoro uHTepdeiica 61e3anto OOHAPYKUBACTCS IMYJIITOP
TEPMUHAJIA C [IPUTJIANICHIEM KOMAH/HON CTPOKH.

[IpakTudeckn TO Ke camMoe MPOUCXOJIUT HA COBPEMEHHBIX JUCTPUOY-
USX CBODOIHO pacupocTpaHsieMblx Unix-cucreM, OpHEeHTUPOBAHHBIX HA
KOHEYHOTO T0JIh30BaTe 1. bpocaercs B 1y1a3a pa3zHoodbpasne rpadpuaecKumx
000JI09€eK, UCIOJIb3yeMbIX TaM. Kak y»Ke roBOpMIOCh, rpaduvyecKuil mHTEp-
deiic mob30BaTEIIST 3/IECh HE SBJISIETCS 9aCThIO OIEPAIHOHHON CHCTEMBI;
GOJIbIIIE TOTO, B OTJNYINE OT KOMMEDUYECKUX CUCTEM, BKJIIOYAIOIINX Ty YKe
MacOS X, BHeIHUIT BU/I I0JIb30BATEILCKOTO UHTEPdEiica B TPaIUIIHOHHBIX
cUCTeMax He 3alllUT HaMEPTBO B rpadUUecKyio HaJCTPOIKY, a pean3yercs
OTJEJTLHOM [TPOrPaMMOii, KOTOPasl HA3BIBAETCH OKOHHBIM MEHEIHCEPOM.
Ilonb30BaTes b MOXKET BBIOPATH TOT BHEITHUI BUI M (DYHKITMOHAJIHLHOCTD
OKOHHO CHCTEMbI, KOTOPBIE eMy yIoOHee, a IPU OIPEIEIEHHON CHOPOBKE —
MEHATDH BUJI U IIOBEJICHUE OKOHHOM CUCTEMBbI, HallpUMeEP, B 3aBUCUMOCTHU OT
HACTPOEHUsI, TPUIEM TPSIMO BO BpeMsl pabOTHI, JaxKe He 3aKPbIBas OKHA
BaIlyIEHHBIX TPUJIOKEHH.

Pazywmeercs, st Linux u FreeBSD jiaBHO cyIiecTByoT, KpoMe IpoYero, u
«UKOHOYHBbIE» (hailjIOBble MEHEPKEPHI, IIPUIEM UX HAIIUCAHO JOBOJBHO MHO-
ro — Nautilus, Dolphin, Konqueror, PCManFM, Thunar, Nemo, SpaceFM,
ROX Desktop, Xfe u gpyrue; emmé mupe mpeacTaBiIeHbl 08YTnanesbHble
Paiinosvie meredacepnl, IPOIOJIZKAIOIINE Tpaauluu 3HaMeHnToro Norton
Commander: 1o TekcroBbii Midnight Commander, a Tak:ke rpadpudeckne
gentoo (ero He cjemyer MyTaTh ¢ OJHOMMEHHBIM AucTpubyTrBoM Linux),
Krusader, emelFM2, Sunflower, GNOME Commander, Double Commander,
muCommander u T. 1. Tem He MeHee MHOTTE TPODECCHOHAIIBI IIPEIIOTUTAIOT
paboraTh ¢ aityiaMun — KOIUPOBATDH UX, [IEPEUMEHOBBIBATH, COPTUPOBATH
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Puc. 1.5. Tepmunan vt1002°

110 OTJeJIbHBIM KaTaJIOFaMlg, Hepe6pac1)IBaTb C JUCKa Ha JUCK, YAAJIATb —

¢ TIOMOIIBIO0 KOMAHI, KOMAHJIHOW CTPOKHU. DTO O0bSIICHIETCA OJIHUM OYEHb
POCTBIM (haKTOM: mak deticmsumenvro ydobree u bvicmpee.

Wurepecto, 9T0 CpeicTBA KOMAHIHOW CTPOKH IPHUCYTCTBYIOT U B CHCTE-
Max cemeiicrea Windows; MoJiy9uTh OKHO TEPMUHAJIA C COOTBETCTBYIOIIUM
[IpUTJIAIIIEHHEM TaM MOXKHO, €CJIM HayKaTbh IIPECJIOBYTYI0 KHOIKY «IIyck»
(Start), BoiGpars B MeHIO yHKT «Bpimosnurs» (Run) u B kauecrse ume-
HU KOMAaHJIbl BBECTU TPU OyKBbI «cmd»; HO CTAHIAPTHBIA HHTEPIPETATOD
KOMaH/IHOW c¢TpoKH 1o, Windows oYeHb MPUMUTHBEH, UCIOJIb30BATH €r0
HEY00HO, a OOJIBIMMHCTBO TOJIL30BATEJIEN JaXKe He IMOJ03DEBAIOT O €ro
cymectBoBanuu. [IpodeccrnonasaM oH TOXKe He TOIXOJIUT, TAK 9TO B MHUPE
Windows maxke oHE BBIHY K I€HBI 00X0INTHCs rpaduaecKuMu nHTepdeiicamu,
3a/eficTBYsl KOMaHIHYIO CTPOKY TOJIBKO B PEJIKUX CJIydasiX, KaK [IPaBUJIO,
CBSIBAHHBIX C OOCIyKUBAHWEM CHCTeMBbI. [IporpaMMuCTbl, TPUBBIKIIHE K
Unix-cucremMaM U 1O T€M MJIM UHBIM IPUYUHAM BBIHYKJIEHHbIE pabOTaTh
¢ Windows, 1acTo ycTaHABIMBAIOT TaM IepeHecénnbie n3-mom Unix nHTEp-
MpeTaTopbl KOMAHIHOW CTPOKM; HAIIPUMED, TAKOW WHTEPIPETATOP BXOJUT B
naker MinGW.

Koneuno, komangHast cTpoKa TpebyeT HEKOTOPOro 3anoMuHaHUsg, HO
KOMaHJ[, KOTOPbIe HEOOXOJIUMO 3AIIOMHUTH, HE TaK MHOIO; MEXKJy TeM rpa-

20Tam e, cM. http://en.wikipedia.org/wiki/File:DEC _VT100 _terminal.jpg

19B Halle BpeMsd B XOy TEPMUH <«IIallKa»; 3TOT T€PMHH, Ha CaMOM JeJie O3Ha‘{aIOH_lI/II>‘I
3J1eMeHT IpaduIecKoro nurepdeiica — TO caMoe «OKOIIKO ¢ HKOHKAMI» — HeIpUueMJIeM
J171s1 UMEeHOBaHUsl 00bekTa (hailJIoBOM CucTeMbl, coJiepKalero uMmeHa gaitaos. B gacraocru,
nanxu COBEPIIEHHO HE 065{3aTeJ'IbHO Ka,K—J'II/IGO npejacTraBJIEHbl Ha JIUCKE, & UKOHKH B HUX
HEe 069{3aHbI COOTBETCTBOBATH Cbaf/’II[aM; B TO K€ BpeMd C (baﬁHaMI/I 1 KaTaJIoraMHu MO>KHO
paboTraTh 6e3 «IaloK» — HU JBYyXIAaHeJbHble (hallJlIoBble MEHEIKEPbl, HU KOMaH/IHAs
CTPOKa HUKAKUX <«IIAIIOK» HE IIOAPa3yMeBaroT. B 3TOU KHUTE MBI UCIIOJIb3YyeM KOPPEKTHYIO

TEPMUHOJIOTHUIO; TEPMUHBI «KaTaJIOl'» U «IUPEKTOPHUA» Mbl CAYUTAEM PDaBHOIIpaBHBIMU, &
CJIOBO «IIallKay», KpoMe ITOU CHOCKH, BaM 6oJtbITIe HUTAEe B TEKCTE€ HE BCTPETUTCHA.
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dudeckue nHTEPMENCHI, HECMOTPsI Ha BCE 3asiBJIEHUsI 00 UX «UHTYUTUBHOIM
MMOHSATHOCTH Y, MONCE BHIHYAHCOANOM MHO20 4€20 3ANOMHUMD: IETO CTOUT
OIIHO TOJILKO mcroJib3opanne kjaasuin Ctrl u Shift B couerannu ¢ «Mbli-
KOIf» IPH BbIJEJIEHUU 3JIEMEHTOB (3TO ellé JOBOJBHO IIPOCTO, HOCKOJIBKY
Pe3yJIbTAT cpa3y Ke BUJEH) U IIPH KOUMPOBaHUM (DANlJIOB, UX II€PEMEIIeHUN
U CO3JIaHUU «APJIBIKOB». OOydeHune pabore ¢ rpadpudecKuMu nHTEpdeiicamu
«C HyJIsI», TO €CTh KOrja o0ydaeMblil BOOOINE HE MMEeT HUKAK020 OIBITA,
paboThl ¢ KOMITBIOTEPOM, OKA3BIBAETCS Ha MOBEPKY TsizKeJjiee, 9eM 00yJIeHue
pabore co cpeJIcTBAMU KOMAHJIHOW CTPOKH; IMIMPOKast MyOINKa MOTUXOHBKY
mepecTaéT 3aMedaTh 9TO MPOCTO MOTOMY, 4TO ceiffdac K rpadpuIecKuM UH-
TepdeiicaM JIFO/IM HAYMHAIOT [IPUBBIKATH C JIOIIKOJIBHOI'O BO3PACTa B CHJIY
WX IIUPOKOTO PACIHPOCTPAHEHUS — KOTOPOE, B CBOIO OYEPE/b, SBJISAETCSH
ckopee pesysbraroMm yeuimit PR-nioapasesenuii onpeeiéHHbIX KOMMepUe-
CKUX KOPIIOPAINil, HEXKeJIN CJIEJICTBHEM BECbMa, COMHUTEIBHOTO «yJI00CTBaY
rpadudeckux HHTEPGEHCOB. 3a9aCTyIO MOJIb30BATE/b IPUBBIKAET HE K T'Pa-
duyeckomy nHTepdeiicy B IpUHIUIE, & K KOHKPETHO! BepCUN TAKOBOI'O U
OKa3bIBAETCS COBEPIIEHHO GECIIOMOIIEH, HATIPUMED, TIPU TEPEXOJIe Ha JIPYTYIO
BEPCUIO OIIEPAIMOHHON CUCTEMBI.

Komneuano, mpex e 1em cpeacTBa pabOThl ¢ KOMAHIHOW CTPOKOH cTasn
JEHCTBATEILHO yIOOHBIMU, UM HPHUIILIOCH IPONTH JOJTUI IyTh COBEPIIEH-
crBoBanusi. COBpEMEHHbIE NHTEPIPETATOPHI KOMAHHON CTPOKH «ITOMHSITS
HECKOJIBKO COTEH IIOCJETHUX BBEIEHHBIX MOIH30BATEIEM KOMAHJ U ITO3BO-
JISIFOT OBICTPO 1 6€3 yCUJIMii HAWTH HY>KHYI0 KOMaHJy CPey 3allOMHEHHbIX;
KpPOME TOT0, OHU MO3BOJISIIOT PEJAKTHPOBATH BBOIUMYIO KOMAHJLY C ITOMO-
B0 KJIABUII «CTPEJIOK», «YrablBaThy UMsl (Dailjia 10 IepBbIM BBEIEHHBIM
OyKBaM, HEKOTOPbIE BapUAHTHI WHTEP(dEeica KOMaHIHOW CTPOKU BBIJIAIOT
[TOJTH30BATEII0 KOHTEKCTHBIE TOACKA3KNA OTHOCUTEILHO TOTO, UTO eIé MOXK-
HO HaIMCaTh B 3TOI YacTH BBOJMMOIl KOMaHJbLI, W T.II. PaboTa ¢ Takoii
KOMAH/THO! CTPOKOIl IPH yCJIOBUH XOPOIIErO YPOBHS BJIAJICHUS €10 MOXKET
IIPOUCXOIUTD 6 Pasvs U dagice 6 decamku pa3 Ovicmpee, IeM BBITOJTHEHUE
TeX Ke JIEWCTBUI ¢ MOMOIIBIO CKOJIb YTOJIHO «HABOPOYEHHOTO» Tpadude-
ckoro uHTepdeiica. [IpencraBpre cebe, K mpuMepy, 9TO Bbl BEPHYJINUCH U3
noe3niku B [lapimk n XoTuTe CKOMUPOBATH Ha CBOM KOMITbIOTEP (hoTorpadun
¢ KapTouKu poroanmapara. Komanmbpr

cd Photoalbum/2015
mkdir Paris

cd Paris

mount /mnt/flash

cp /mnt/flash/dcim/*
umount /mnt/flash

C y496TOM aBTOJOTOJIHEHNS UMEH (DailJ/lOB U HCIIOJIb30BaHUsI UCTOPUU KO-
MaH/T MOXKHO, He 0COOEHHO TOPOISICh, HAOPATh 3a IMeCTbh-CEMb CEKYH/I, Be/Ib
OOJIBIYIO0 9aCcTh TEKCTa BOOOIE HE MPUIETCs HAOMPATh: CKOPEe BCEro, y
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BaC B JIOMAIllHEM KaTaJlore TOJLKO MM nojkarajora Photoalbum maun-
Haerca ¢ Ph, Tak 9TO JOCTATOYHO Oy/eT HaOpaTh TOJIBKO 3TH JiBe OyK-
BbI, HAXKaTh KjaBuiry Tab, m KOMaHIHBI WHTEPIPETATOP JIOMUIINET UMS
Photoalbum, yC/Iy:KJIMBO IIOCTaBUB IIOCJIE HEr'O KOCYIO 4epTy; TO XKe ca-
MOe MOXKHO ¢ZleiaTh Ipu Hafope KoMaH el «<mount /mnt/flash» (karasor
mnt — CKOpee BCero, €JITHCTBEHHBINT B KOPHEBOM KaTaJjlore HAUYUHAETCS C m,
a ero nojkaraJjior flash — ckopee Bcero, eIMHCTBEHHBIN, KOTOPBIA HAYU-
Haercs ¢ f); BMecTo «cp /mnt/flash/dcim/#* .» ONBITHBIN [I0JH30BATED
Habepér «cp !:1/dcim/* .», a uHTEpHIpPETATOP BMECTO «!:1» IOACTABUT
TIEPBBIIT APTYMEHT MPEbIAYIIeil KOMaHIbl, TO eCTh «/mnt/flashy; KoMamH-
1y «umount /mnt/flash» HaAOWpaTh He HYKHO, JTIOCTATOYHO OyneT HaOpaTh
«ulm» (BMecTo 'm GymeT HOICTABJIEH TEKCT HOCJEAHEeNH KOMAH/IbI, HATHHAB-
mielicst ¢ m), WK IPOCTO HAXKATD JIBA PA3a CTPEJIKY BBEPX U B HOABUBIIEHCs
Ha dKpaHe KoMmaHe mount /mnt/flash mo6aBuTh B HaYaI0 OYKBY U.

Eciiz Te xke neiicTBUS BBITOMHATE Yepe3 MHTEPEC ¢ MUKTOrpaMMaM,
TO BaM HOHa,Z[‘O6I/ITC$I CHavaJla IIeJT9KaM#i <« MBITITKM» )106paTbCH 10 Co/iep-
2KUMOT'O KapTO4YKH, 3aTeM, UCIOJIb3Yyd «MBIIIKY» B COYETAHUU C KJIABUIIIEH
Shift, momeTnTh Bech cmcok ailjioB, MPaBoOil KHOIKOM «MBIIIKKW» BBI3BATH
KOHTEKCTHOE MEHIO, BBIOPATH B HEM JEHCTBUE «KOIIMPOBATHY, 3AT€M Haii-
i (BCE TEMU Ke IIeJTIKAMU «MBIIIKH» ) KaTajor Photoalbum/2014, cHoBa
BBI3BATh KOHTEKCTHOE MEHIO, CO3JIaTh IOAKATAJIOT Paris, ABOMHBIM IIeT4-
KOM 3aliTh B HEro W, HAKOHEIl, BbI3BaB KOHTEKCTHOE MEHIO B TPeTHil pas,
BBIOpATh B HEM IIYHKT «BCTaBUTH». /laxke eciiu BcE feaTh OBICTPO, ¥ Bac
Ha 3Ty MPOIEIyPYy YHJIET HUKAK He MEHbIIe IBIATH-TPUIIIATA CEKYHII, a
o u Gosibinie. Ho 910, Kak HU cTpaHHO, He riiaBHOe. Fcju BbI, K ipumepy,
OdYeHb YacTo Komupyete dpororpadun K cebe Ha IUCK, TO C UCITOTHL30BAHIEM
KOMAaH/IHOI CTPOKHU 3Ty IPOIEAyPY MOXKHO aBTOMaTU3UPOBATL, HAIIUCAB
TaK Ha3bIBAEMBIH CKPUNM — OOBIYHBIN TEKCTOBBIN (hailj, COCTOSAIINI 13
komaH. Jljis Hamero npuMepa CKPUIT MOXKET BBITVISIETD TaK:

#!/bin/bash

cd Photoalbum/2015
mkdir $1

cd $1

mount /mnt/flash

cp /mnt/flash/dcim/*
umount /mnt/flash

HO OIIBITHBIH ITOJIb30BATENb, CKOPEe BCEr0, HAIUIIET CKPUIT OoJiee TuOKO:

#!/bin/bash

DIR=Photoalbum/2015

[ "x$1" = x ] && { echo "No dir name"; exit 1 }
mkdir $DIR/$1

mount /mnt/flash

cp /mnt/flash/dcim/* $DIR/$1
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umount /mnt/flash

Ecu reneps Ha3BaTh 70001 U3 9TUX JIBYX CKPHUIITOB, HAIIpUMED, getphotos,
TO B CJIEIYIONTHi pa3, KOT/1a MOTPeOyeTCs CKOMMMPOBATH HOBBIE (hoTOTrpadun
(nanpumep, 1o BosBpamennn 13 Muana), 10cTaTo9HO OyIeT JaTh KOMAHIY

./getphotos Milan

C rpadwuaeckumu naTEpdEiicaMu Takoit GOKYC HE TPOXOIUT: B OTJIUINE
OT KOMaHJI, JIBUXKEHUS U IIEJTUKU «MBIIIKI» He MOJIAI0TC (POPMATLHOMY
OIHMCAHUIO, BO BCIKOM CJIy9ae, JOCTATOYHO ITPOCTOMY JJIsI TPAKTHIECKOrO
WCITOJIb30BAHUS.

OrmMernM, 9TO 3a0yCK rpadriecKnx /OKOHHBIX IIPOrPAMM TOXKE TOPa3JIo
[IPpABUWIbHEE OCYIIECTBIISTh U3 KOMAHIHON CTPOKHU, HEYKEJIH UCIIOJIb30BATD
JIJIsl 9TOI'O BCEBO3MOXKHBIE MeHI0. Hampumep, ecsin BbI 3HaeTe ajpec caiita,
HA KOTOPBIl XOTHUTE TONACTD, TO JJIs 3aIlyCKa Opay3epa Mpolre BCero aTh
KOMAaHJTy:

firefox http://www.stolyarov.info &

Camo uMs 3airyckaemoii nporpaMmbl (B gaHHoM ciaydae firefox) ne Ha-
CTOJIBKO JIJIMHHOE, YTOOBI C €r0 HAOOPOM MOIJIH OBITH KAKHUe-TO ITPOOJIEMBI,
0CODEHHO € yIETOM aBTOOIOJHEHNsI — HAIIPUMED, aBTOPY HA €r0 KOMIIBIO-
Tepe OKa3aJIoCh JOCTATOYHO HabpaTh TOJHKO OykBbl fir m HaxKkaTh Tab;
HY a aJipec caiiTa BaM BCE PABHO IPHUILIOCH ObI HAOpATH HA KJIABUATYPE,
TOJIbKO, BO3MOKHO, HE B KOMAHJ/IHOU CTPOKE, & B COOTBETCTBYIIIEM OKOIITKE
O6pay3zepa.

[IpumeuaresibHa BhIpa3UTEIbHAS MOIIb COBPEMEHHBIX KOMAH/IHBIX HH-
TEPIPETATOPOB: HAIIPUMED, B HUX MOXKHO HCIIOJIb30BAThH TEKCT, BHIBEICHHBIIH
OJIHOM KOMaH/I0H, B KQ4EeCTBE YaCTU JAPYrOil KOMaH/Ibl, HE I'OBOPS YK€ O TOM,
9TO pe3yabTaT paboThl OMHOM IPOrPAMMBI MO2KHO HAIIPABUTH HA BXOJ IPYTOi
IIPOT'PAMMBbI, U TAKAM 00PA30M IMOCTPOUTD IEIYIO MEMOYKY MPeodpa3oBaHMil
nndopMaInm, Ha3bBaeMyIo koHsgetiepom. Kaxkmas mporpamMma, MOSBUBITIA-
csl B Ballleil cucreMe, B TOM YHCJIEe W HAIIUCAHHASI JIMYHO BaMU, MOXKET OBbITH
HCIOJIb30BaHA B OECKOHEYHOM KOJIMYECTBE COUETAHU C APYTUME IPOrPaMMa-
MU 1 BCTPOEHHBIMU CPEJICTBAMU CAMOT'0 HHTEPIPETATOPA KOMAHIHOM CTPOKH;
IIpU 3TOM BBI MOZKeT€ BOCIIOJIb30BaTHCA IIPOTPpaMMaMi JAPYTI'UX aBTOPOB JLJId
TaKUX IeJIel, 0 KOTOPBIX UX aBTOPBI JaXxKe He momo3peBasn. Boobiie, ec-
JIM BO3MO2KHOCTHU I'padmUvIecKoro moJib30BaTejibCKOro narepdeiica
orpaHuYeHbl haHTa3MeEll ero pa3padoTyunka, To BO3MOXKHOCTH ITpa-
BUJILHO OPTAaHU30BAHHOII KOMaHHO! CTPOKU OTPAHUYEHBbI TOJIBKO
BO3MO2KHOCTSIMU KOMIIbIOTEDA.

9T BO3MOXKHOCTH, BO BCSIKOM CJIydae, 3aBEJIOMO CTOSIT TOrO, 4TOOBI
UX u3y4duTh. KOHEYHO, IPE0/I0JIeTh BIIUsIHUE IIPOIAralIbl «COMPTBEPHBIX >
MOHCTPOB 1 yOeIUTHh BCEX IMOIB30BATEEll KOMIIBIOTEPOB IIEPEUTH HA KO-
MaHJHYIO CTPOKY — 3aJlada B COBPEMEHHBIX YCJIOBUAX HEpeasbHasl; HO,
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KOJIb CKOPO BBI YHATaeTe 3Ty KHUTY, IO-BUJIUMOMY, Bbl HE COBCEM OOBIMHBINM
moJsib3oBaTes b. Tak BoOT, ajiss mpodeccuoHasia B chpepe mHpopmalu-
OHHBIX TE€XHOJIOTuii CBOOOHOE BJIaJieHNE CPEACTBAMU KOMAaHTHOMN
CTPOKU MPAKTUIECKU 00A3aTeJIbHO; OTCYTCTBUAE STUX HABBIKOB PE3KO
CHIZKAeT Ballly IEHHOCTb KaK clienuasancra. HakoHer, o4eHb BaXKHO U TO,
uTO0 MHTEpdEc KOMaHIHON CTPOKU OKA3BIBAETCSI YPE3BBhIYANHO MTOJIE3eH B
XOJIe HAYaJIbHOTO 00yYeHHUs IPOrPAMMUAPOBAHMIO, €CJIH YIOJHO, B KAYECTBE
yuebHOro mocobusi. [IpuauHbL 3TOr0 MOAPOOHO U3JI0KEHBI B «METOIUIECKOM
IIPEJMCIIOBAN», HO OHO MOYKET OKa3aThCsl HEITOHATHBIM JIJIs HECIEINATIICTA,;
B TAKOM CJIyYae aBTOPY OCTAETCsI TOJIHKO IIPOCUTH YATATESIS HA HEKOTOPOE
BpeMsl IIPUHSTH BasKHOCTh KOMAaHJIHON CTPOKHU Ha BEPY; 9TO HEHAJIOJITO,
BCKOpE BaM BCE CTAHET IMOHSTHO.

Best Hama KHUTa HAMCAHA B [IPEIIOIOXKEHUH, YTO Ha BallleM KOMITbIOTe-
pe yCTaHOBJIEHA Ta UJIM WHAs cucTeMa ceMeficTBa Unix u 9TO BbI HCIIOJIB3yeTe
JUTst pabOThI ¢ KOMIIBIOTEPOM HHTEPdEC KOMAHIHON CTPOKH; TOMY, KaK 9TO
JIEJIA€TCsT, TIOCBSIIEH OCTATOK ITOW IJIABBL. XOTs MBI YK€ FOBOPHJIA 00 9TOM
B [IPEIMCJIOBUH, HO COYTEM YMECTHBIM IIOBTOPUTH: €CJIU BbI XOTUTE YEMY-TO
HAYIHUTHCS C TIOMOIIBIO 9TOM KHUTH, MHTep(eic KOMaH/IHOW CTPOKH JI0JIZKEH
CTaTh /I BAC OCHOBHBIM CIIOCODOM ITOBCEIHEBHOM PAOOTHI C KOMIIBIOTEPOM,
MPUYIEM ITO JTOJIPKHO ITPOUBOUTH KAK MOXKHO PaHBIIIE.

1.4.2. Unix Ha goMalnHeil MalnmHe

Cpenu coBpeMeHHBIX Bepcuii cucreMm cemeiictBa Unix MHOTHE OpHEH-
THUPOBAHBI HA KOHEYHOI'O IIOJIb30BATEJISA, TAK UTO YCTAHOBUTH HX MOXKHO
6e3 Kakux-u00 TpoOJIeM, CJIE/Iysl MOMIArOBBIM NWHCTPYKIIASAM, KOTOPBIE B
n306mmu pucyTcTByOT B VHTEepHeTEe. TaMm »Ke MOXKHO CKadaTh U caMu
CHCTEMBI, ¥ IPOI'PAMMBI, KOTOPBIE B 9TUX CHCTEMAaX pabOTAIOT, IpAKTHIe-
CKU JIJTsi JIIOOBIX IeJIeli: OJTHO U3 KJIFOUEBbIX oTanuuii Mupa Unix or Mupa
«KOMMEPYECKNX» CHCTEM COCTOUT B TOM, UTO HUKTO He MOTpedyeT OT Bac
IUIATUTH JEHBIM 33 MACCOBO MCIIOJIB3yeMOe MPOrPAMMHOe 00eCIieeHre; JeHb-
i OOBIYHO IPUXOIUTCS IIATATH TOJIBKO B TOM CJIydae, €CJIU IIPOrPaMMa
U3rOTOBJICHA, CIIEIUAJLHO JIJIsl BAC 10 3aKa3y (JIEHbIU IIPU ITOM ILIATATCS 38
paboTy NPOrpaMMUCTOB, & HE 3a IIPOrPAMMY KaK TAKOBYIO), HO TaKUe BEIIH,
KaK IIPaBUJIO, KACAIOTCs KOPIIOPATUBHBIX ITOJIb30BATEJIEH, & HE YACTHBIX
JIvtl,

OcHOBHEIX BapuaHToB2! BBIGOpA CHCTEMBI, COOCTBEHHO, BCETO J[BA: ITO
Linux u FreeBSD, npuuém u3 mocrymabix BapuantoB FreeBSD koneumo-
My IIOJIb30BaTEeJI0 C HEKOTOPOI HATsI?KKO# moaxoauT passe uro PC-BSD.
C Bapuantamu Linux mpobiiema, MOXKHO CKa3aTh, IIPOTUBOIOJIOXKHA: UX TAK

2

2131a, uadopMmanus 6blI1a aKTyaabHA Ha MOMEHT HAIMCAHHA KHUIH B Hadase 2016
roja. BrosiHe BO3MOXKHO, YTO K TOMY BPEMEHH, KOTJIa Bbl OyJleTe€ YUTATH STOT TEKCT,
curyanust u3Menntcs. Tak nim nnade, B VlHrepHeTe Ha dopyMax Bcerga HaiayTcs JIIOIH,
rOTOBBIE IIOMOYb OY€PETHOMY HEODUTY.
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MHOTI'0, YTO OKa3bIBAETCS 3aTPYIHUTENBHO C/eJaTh BBIOODP. B jroboM ciyuae,
MBI BO3bMEM Ha cebsl CMEJIOCTh B KAYeCTBE IEPBOI CHCTEMBI IOPEKOMEH/I0-
BaTh UMEHHO Linux; mpu 2KeJlaHUK BbI MOYKETe T03Ke, KOraa yxke Oymere
[IPEJICTABJISITh, YTO JejiaeTe, opoboBarh mocrapuThb FreeBSD.

Cpasy ke MOXKeT BOZHUKHYTH BOIIPOC, Kyda mocTaBuTh Unix-cucremy.
Koneuno, ecyin BbI IPUBBIKJIN HCIIOJBb30BATH JIPYTHe CUCTEMBI, OJTHOMOMEHT-
HO OTKAa3aThCA OT HUX OyIeT CJI0XKHO, HO 9TO U HE TPEOYETCs ; IePexXo Ha
Unix MOXKHO C/[eJ1aTh ILUIABHBIM U IOCTEIEHHBIM.

Cawmpblii mpocToil criocob pelneHus MpobjieMbl — yCcTaHOBUTH Unix Ha
OTJIEJIbHBII KOMITBIOTED; ITOT CIIOCOD MOMONIET BaM, eC/iu y Bac HAMIETCS
«yCTapeBIINi» KOMIIbIOTED, KOTOPBII BBl II€PECTa/IU UCIOIb30BATH II0C/Ie
MMOKYyIKN 0oJiee HOBOM MOJIEJIH, HO IPOJATh HE YCIEIU WM MO0 KAKUM-TO
MpUYIUHAM He 3aX0Tejn. Bac MOXKeT yIUBUTH, HACKOJIBKO HETpPebOBaTE IhHEI
Unix-cucremMbl K XapaKTEPUCTUKAM alllIapaTypPbl: KOMIILIOTEP, KOTOPOMY
HCTIOJTHUJIOCH YK€ JIET JI€CSITh M KOTOPBIN BBl CYUTAJIN HU HA UTO HE TOIHBIM,
110/1 yripaBsieHneM Toro ke Linux O6yzmer npocro «ietarb». IIpodeccronansr
JIETKO yCTaHABIMBAIOT Linux Ha Marmmebl Kjaacca Pentium-1 mpounsBozgcrsa
cepeauabl 1990-X ro/I0B, XOTSI TakK J€JaTh, IOXKAJYil, Mbl BAM HE IIOCOBETY-
eM: MHOTHE COBPEMEHHbBIE IIPOrPAMMBI Ha TAKOE HE PACCYUTAHBI, TAK 9TO
[IPUXOJIUTCS MOJIB30BATHCS X CTAPBIMU, HETOIIEPKUBAEMBIMUA BEPCUSIMU.
Brupouewm, Bpsia in y Bac HaiinéTcs ucnpaBublii Pentium-1; vy a BCE, 9To
HOBee, BaM BIIOJIHE MONOHAET. Mexmy mpounM, Jayke eCiii HyKHOTO KOMIThIO-
Tepa y BaC B 3alacax He 0Ka3aJIoCh, Bbl MOXKeTe MOIPOHOBATH IPUOOPECTH
TAaKyI0 MAaIlMHKY C PyK Ha KaKoW-HuOyanp Oapaxonke B MHTepHeTe; Kak
[IPABUJIO, JIEHEr 33 HUX XOTST COBCEM HEMHOI'O, KUJIOIPAMM KOJIOACHI MOYKET
CTOUTDH JIOPOKE.

Eciu ormenpHOro KOMIbIOTEPa HET, OCTAETCS BapPUAHT C YCTAHOBKOM
Linux Ha oauH U3 JAMCKOB MMeroIleiics MamuHbl. B npuaiune, Linux mo-
2KeT OBITh YCTAHOBJIEH HA JTFOOOH JIOTUIECKUN MUCK, HO 3aifiMET 9TOT JUCK,
6e3yCJIOBHO, IEJINKOM, IOCKOJIbKY (opmar daitmoBoit cucrembr y Linux
coBepItieHHO He Takoii, Kak y Windows. Ecsn k€cTkuil 1uck Bamero Kom-
nploTepa pasdur Ha Jjorundeckue pasgennl («C:», «D:» U Tak jajee), Bbl
MOKeTe BBIOpATDL JIIOOOH M3 HUX, CJAeJaTh KON BCEX HYKHBIX (hailios,
yOa.aums ITOT JIOrHIecKuii JucK (mpolie c¢aenarb 910 cpegcrsamu Windows,
XOTsI MOXKHO ¥ B IIPOIlECCe yCTaHOBKHU Linux), a 3arem moctaBuTh Linux Ha
0CBOOOIUBIIIEECST TPOCTPAHCTBO. Kcin y Bac ecTh mporpaMMHOe obecriedeHne,
CIIOCOOHOE M3MEHSATHh Pa3Mephl CYIIECTBYIONMX JOIMIECKUX JTUCKOB, TO IPO-
1ie Oy/IeT COKPATUTh Balll JIOTUYECKHIT IUCK B pa3Mepax, YTOObI Ha KECTKOM
JucKe 06pa30BasIoch He3aHsTOe mpocrpancTBo. [Ipumepro 10-15 Gb Oymer
0oJjiee 4eM JIOCTATOYHO.

C camoro HavaJja Jiydie OPUEHTUPOBATHCS HA «OOJErdEHHbIE» OKOHHBIE
Menekepbl, Takue kak IceWM, Xfce, LXDE u apyrue. ABTop 3THX CTPOK
Ha BCEX CBOMX KOMIIBIOTEPAX HCIIOIB3YeT JAPEBHUI U TOBOJHHO aCKETHY-
HBI fvwm2, ¢ KOTOporo Havdas mpu nepexojie Ha Linux B 1994 romy; Ho
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DPEKOMEHIOBAThH €ro IUTATEIO, [T0KaJIYil, BCE Ke He cTaHeT. Jero cieiyer
110 BOBMOXKHOCTH U30€raTh — TaK 9TO HCIOJH30BAHUS «TIKEIIBIX» OKDPY-
xKenuit, mpesxkae Bcero KDE 1 GNOME; B KoHIle KOHIIOB, OmepaIiioHHas
cpena HyKHA, 9TOObI B HEll 3aIlyCKaTh IIPOIPAMMBI, & CO3IATEH «TIKETBIX»
OKOHHUKOB 00 9TOM, TIOX02K€, 3a0BIBAIOT: UX U3/EJIUsI CAMU OJIATOIOJY IHO
C'HEJIAIOT JIbBUHYIO JIOJIIO PECYPCOB CUCTEMBI.

Hezasucumo ot Toro, camu BbI ycTaHaB/InBaere cebe CHCTEMY WJIA BaM B
9TOM KTO-TO ITOMOTAET, HEOOXOIMMO CPa3y Ke HATH, KaK 3allyCKaTh IMY-
JIATOP TEPMHUHAJIA; 3TO MOXKET OBITh O/IHA U3 IporpaMM xterm, konsole,
Terminal u apyrux. OOBIYHO OKHO dMYyJISTOPA TEPMUHAJA O YMOJIIAHUIO
“MeeT TaKo#l pas3mep, YTOObI B HEM MTOMEIIaIoch 24 cTpoku 110 80 CUMBOJIOB;
U3MEHATH KOJMIECTBO CHMBOJIOB HE CJIEIyET, OHO IPAKTHIECKH OMTUMAJIBHO,
HO BOT Pa3Mep OJHOr0 CUMBOJIA (U, KAK CJIEJICTBUE, PAa3MeP BCEr0 TE€PMHU-
HAJIHOI'O OKOIIIKA) IIPAKTUYECKH BCETJIa CTOUT [OJPErYJIMPOBATH TaK, YTO0bI
OKHO, TIO-TIpeXKHeMy BMerasi 24x80 CHMBOJIOB, IIPU STOM HAKPBLIO OGJIBIIYIO
JacTh Balllero 3KpaHa. PeKOMeH IyeTcs Cpa3y »Ke HACTPOUTh YEPHBIN I1BET
dona u cepoie (He Gesible, a UMEHHO cepble) OYKBbBI; TaK IJIa3a MEHbIIEe
YCTaIOT.

Obs13aTesbHO cleiiaiiTe Tak, 9T00bI OKHO TEPMUHAJA MOYKHO OBLIO TOJIY-
quTh 6e3 yCumit — HaykaTrueM KOMOWHAIMY KJIABUII WA MIEJTIKOM MBIIIN
10 IUKTOIPaMMe, PACIIOJIOXKEHHOH I/1e-TO Ha BUJHOM MECTE; BHI3bIBATH OKHO
TEPMUHAJIA YePe3 MePAPXUIECKIE MEHIO OKA3bIBAETCS CJIUIIKOM J0Jr0. [Ipn
9TOM 00sI3aTeJIbHO HACTPONTE CBOKO OIIEPAIIMOHHYIO CPEILy TaK, 4YTOOBI TePMU-
HAJILHOE OKHO CPa3y K€ OTKPBIBAJIOCH C HYKHBIM pa3mepoM mpudra. Ecim
BBI HE 3HAETE, KaK 3TO CJIeJIATh — 00sI3aTesIbHO Pa3bepuTech, IMOUIUTE B
Nurepuere cooTBeTCTBYyIONIME MHCTPYKIUK (OHU HABEPHSIKA €CTh), Hajiure
Kakoi-Hubyas dopywm, riue Bam nomoryT. KomdoprHoe cymecrBoBanue B
OTIEPAITMOHHOM Cpejie OYeHb BaXKHO; BAIIl IIPOIECC CAMOOOYUIEHHST MOYKET
IIPOBAJINTHCS TOJIBKO U3-33 TOTO, 9TO BBl MOJIEHUTECH C CAMOTO HAYAJIA
[IPaBUJILHO HACTPOUTH CPEJLY.

Ob6s13aTesIbHO yCTAHOBHUTE cebe TTPOrPAMMBI JJIsT TIOBCETHEBHOTO MCIOJb-
3oBanus — Gpaysep (OH, BIPOYEM, CKOPEE BCEI'O YyCTAHOBUTCH B IIPOIECCE
nHcTasusinun cucrembr), LibreOffice qyst paboret ¢ daidiamu «obucHbIX»
dopmaros, evince gy urenus PDF-daitnos, eog a1 mpocmoTrpa n3obpa-
JKeHuil, mplayer Jijisl BOCIIpOM3BeIeHUs ayauo u Bujeo. llogymaiite, 1aro
eIié BbI OOBIYHO JleJIaeTe Ha CBOEM KOMIbIOTEpe moj yupasienunem Windows
U y3HaiiTe, KaK TO YKe caMoe JIejiaeTcst B Linux; MoxKeTe He COMHEBATHCS,
BCE 9TO BO3MOXKHO.

Haxkomer, B mporecce n3yvenns: MaTepuaa, IPUBEIEHHOTO B 9TO KHUTE,
BaM TaKKe MOTPeOYIOTCsS IIPOrPAMMUCTCKUE PEIAKTOPHI TEKCTOB (IOIpo-
OyiiTe cpa3y ke yCTAHOBHUTH vim, joe W nano, 4ToObl OHHM BCerja ObLin
«I10J[, pyKOii» ), Kommuisitop Free Pascal (coorBercTByronmit naker Moxxer
Ha3bIBaThCs fpc wanm fp-compiler; mHTErpupPOBAHHYIO CpeJly YCTaHABINBATE
He HaJ), accembiiep NASM (maker 0OObIMHO TaK U HA3LIBAETCS <«Nasmy ),
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komnuyiarop Cu u Cu-+-+, KoTopbiii HasbiBaeTca gec (yOeaurech, 4To Ipu
9TOM 9YacTh, UMeroIas ornomexnne Kk Cu-++, Toxke yCTaHOBUJIACH, HHOLJIA
OHI OBIBAIOT B Pa3HBLIX Makerax; BrpodeM, 10 Cu-+-+ meao DoiaéT ermé He
CKOpO), cucreMa c6opku make, oraaank gdb. Ilocse yeTaHOBKH BCEro 3TOro0
BBI TOTOBBI K JaJIbHElel padbore.

C camoro HadaJja 00s3aTeJIbHO co3/aiiTe Jjisi 0OBIYHOM PabOThl HEITPUBU-
JIETHPOBAHHYIO [OJIb30BATENbCKYIO YIETHYIO 3aIMCh U BCIO pabOTy IPOBO/IU-
te oz, Heit. IloBcenueBHasi pabora ¢ ImpaBaMu IOJIB30BaTEJIsI root
(TO ecThb CHUCTEMHOrO AAMWHHUCTPATOPA) KATErOPUYECKU HEHOIy-
CTUMA, TPUYIEM HEKOTODPBIE ITPOTPAMMBI AK€ OTKAXKYTCH 3aIyCKATHCS.
BxomuTh B cucremy ¢ mpaBaMu aJMUHUCTPATOPA HY?KHO TOJIBKO B CJIydae
HeobxoguMocTu (HapuMep, 4To0bl YCTAHOBATH B CHCTEME JIONOJHUTEI b
HBIE TIPOrPAMMbI, CKOPPEKTUPOBATH CUCTEMHBIE HACTPOWKY U T.I1.), IPUIEM
JIyHIIe 9TO JIeJIaTh ¢ TEKCTOBON KOHCOJM, & He u3 rpadudeckoit 06010t~
KU; JIJTsl TIEPEKJTIOYEHHs Ha TEeKCTOBYIO KOoHCOJb Haxkmure Ctrl-Alt-F1, aia
repekJiroueHusi obparHo B 06osiouky X Window — Alt-F7, Alt-F8 wmm
Alt-F9, B 3aBucuMocTu or KoHpuUrypamnun Baiei cucrembl. OTMETHM, ITO
HCIOJIb30BaTh KOMaH Iy sudo JIJIsl OBBIIIIEHNsI CBOMX IIOJTHOMOYHIA C ITOJIh30-
BaTEIBCKUX 10 AJMUHICTPATOPCKUX TOXKE KpaiiHe HeXKeIaTeIbHO, HECMOTPSI
HA TO, 9YTO B PA3HOOOPA3HBIX PYKOBOJACTBAX (OCOGEHHO OPUEHTUPOBAHHBIX
na gucrpubyrus Ubuntu) poBHO Tak u npejgiaraercs jesnarsb. OubITHbIE
0J1b30BaTes i Unix BOOOINE HE [IOIYCKAIOT HAJUYIUS STOW KOMAHIBI B CUCTE-
Me.

1.4.3. IlepBrlii ceaHc B KOMIIBIOTEPHOM KJlacce

Eciin Ha joMalliHeM KOMITBIOTEPE IMPOIIE BCErO YCTAHOBUTH JjIs PAOOTHI
OJIVH M3 BaPWAHTOB ANCTPpUOYTUBa Linux, TO B pa3HOOOPA3HBIX KOMITHIOTEP-
HBIX KJIACCAX BaM, BO3MOXKHO, IIPUIETCS CTOJIKHYThCs ¢ Toit ke OC Linux, a
BO3MOKHO, 4TO U ¢ Jpyroii Unix-cucremoii, Takoit kak FreeBSD, npuuém B
HEKOTOPBIX CIydasX Hy2KHAas BaM OIEDPAIMOHHAS CUCTEMa MOXKET (OyHKIHO-
HUpPOBaTh JIUOO HEIIOCPEJCTBEHHO Ha TOI MallliHe, ¢ KOTOPOil BbI paboTaere,
Jmbo Ha 00IIeM cepBepe, K KOTOPOMY BaM TOTpebyeTcst yaaaéHHbIH JOCTYII.
C TOYKM 3pEHUs MOJIb30BATE s PA3JIMINs MEXK/Iy STUMU BapUaHTAMU He
CJIUIIIKOM BEJIKH.

Eciu peus uiér 0 KOMIBIOTEPHOM KJIACCE, TO KPATKYIO WHCTPYKITUIO O
TOM, KaK BOITH B CHUCTEMY, Bbl, CKOPEE BCEIO, IIOJIyYUTe OT IIPEIogaBare-
JIE WM OT CUCTEMHOT'O & IMUHUCTPATOPA KOMIIBIOTEPHOI'O KJIACCA BMECTE
¢ BamuM BxogHbIM uMmereM (login) u maposem (password). tak, BBenuTe
BXOJTHOE MMsI 1 TTapoJib. Eciin B ciemaan ommbKy, CHCTEMa BBIJIACT COOOIIe-
nue Login incorrect, KOTOpoe MOXKeT 03HAa4YaTh KaK OIEeYaTKy BO BXOIHOM
MMEHH, TaK ¥ HEIPABUJIBHBII [APOJIb. Y UTUTE, UTO PETUCTD OYKB BayKeH B
000uX CiIydYasix, TaK 9YTO TPUINHON HENPUATUSI CUCTEMON MapOJIs MOXKET
OBITH, HAIIPUMED, CIydailHo Haxkarasi Kiapuina CapsLock.
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Jljist paboThI ¢ CHCTEMOI BaM HEOOXOIMMO IOJIYUUTh IPULJIAIIEHUE KO-
MaH/IHO# cTpoKu. [Ipu ncmosb30BaHnN yAAIEHHOIO TEPMUHAIBLHOTO TOCTYIIA
(HampumMep, ¢ MOMOMIBIO IIPOrpaMMbl putty) KOMaH/HAs CTPOKA — 3ITO
€JINHCTBEHHOE CPEJICTBO PabOTHI C CUCTEMO}, KOTOpoe BaM joctryiHo. [Ipu-
IJIAIIEHNE TOSBUTCA CPa3y IOCJIE TOrO, KAK BbI BBEJETE BePHBIE UMs U
mapoJib. Eciau Bel paboraere B TepMuHaJBLHOM UnixX-KJiacce U BXOJ B CH-
CTEeMY BBIIOJIHSAETE C IOMOIIBI0 TEKCTOBOM KOHCOJIU, IIOCJIE BBO/IA BEPHBIX
MMEHU U [apoJisi Bbl TAKYKEe HEMEJJIEHHO I0JIyYaeTe MpUTIaIieHrne KOMaH -
HOIl CTPOKH, OJTHAKO B 9TOM CJIydae y BaC €CTh BO3MOXKHOCTBH 3aIlyCTUTH
OJIH M3 BO3MOXKHBIX I'PadUIECKUX OKOHHBIX MHTEPGEHCcOB. ITO yi0bHee
XOTsI ObI T€M, YTO MOXKHO OTKPBITH HECKOJIBKO OKOH OJHOBpeMeHHO. JIjist
3amycka rpadudeckoii obomoukn X Window HeoOXOIUMO HATh KOMAaHIY
startx??; mociie 3TOro Hy»KHO 3aIyCTUTL OJUH HJIH HECKOJILKO SK3EMILIfA-
POB IIpOTrpaMMbl Xterm, BLIMVISAAIIENl Kak Irpaduieckoe OKHO, B KOTOPOM
3aIyCKAETCS WHTEPIPETATOP KOMAH].

BO31\/IO?KHO TaK2Ke, 9TO BXO/[ B CUCTEMY BBIIIOJIHAETCA Cpa3y € IIOMOIIbIO
rpaduaeckoro naTepdeiica; STOT BapuaHT ObIBAET BO3MOXKEH KaK IIpu paboTe
C JIOKAJIBHOM MAIIWHOM, TaK ¥ IPU KCIOJIb30BAHUN YIAJEHHOTO JOCTYIIA.
B sTom cityuae Takake HEOOXOIUMO MOIYYIUTH JOCTYIl K MHTEPIPETATOPY
KOMAHJTHOW CTPOKH, 3aIlyCTUB MPOrpaMMy Xterm Wid KaKyK-TO JAPYTYIO
[IPOTPAMMY SMYJISIIE TEePMIHAJIA.

IlepBbiM BammmM AeiiCTBHEM B CHCTEME, €CJIU TOJIBKO 9TO He BAI JIMIHBIH
KOMIIBIOTED, JOJKHA CTaTh CMEHa I1apoJisi. B 3aBucuMocTu 0T KOHQPUIY-
paIU CUCTEMbBI 9TO MOYKET oTpeboBaTh KOMaHbl passwd mwin (B pejkux
cllydasax) KakoH-TO APYyToii; 00 9TOM BaM, CKOPEe BCEro, CKAYKeT CUCTEeM-
HBII agMuHECTPaTop. BBenure s1y KoManay (6e3 napamerpos). Cucrema
CIIDOCHT y BaC CHAYAJIA CTAPbIi HapoJib, 3aTeM (JBaXK/bl) HOBBIH. YuruTe,
YTO [IPU BBOJIE MIAPOJIsi Ha SKpaHe HU4ero He orobpaxkaercs. [IpuryMaHHBI
BaMU APOJIb JOJIZKEH COJIEP?KATH HE MEHEe BOCBMH CHMBOJIOB, IPUIEM B
HEM JIOJIKHBI [IPUCYTCTBOBATDH JIATUHCKHE OYKBBI BEPXHEI'O U HUKHETO Pe-
TUCTPOB, IUMPHI U 3HAKK npenuHanusd. [laposib He J0JIKEeH OCHOBBIBATHCH
Ha, CJIOBE eCTECTBEHHOTO $I3bIKA WMJIM Ha BallleM BXOJHOM mMeHu. Bmecre
C TeM CJIeJLyeT IPUIYMaTh TaKON [apoJib, KOTOPBIN BbI JIETKO 3aIIOMHUTE.
IIpore Bcero B3aTh KaKyIO-IMOO0 3AIIOMUHAIONTYIOCH (DPa3y, COAEPIKAIILYIO
3HAKU [PEINHAHUSI U YUCJIUTE/IbHbIE, U [TIOCTPOUTH [1apOJib HA €e OCHOBE
(uuciuTeNbHbIE HepelaloTcst UdPaME, 0T OCTAJIbHBIX CJIOB OEPYTCs HEpPBbIE
OYKBBI, IPUIEM OYKBBI, COOTBETCTBYIOIIIE CYyIIEeCTBUTEIbHBIM, OepyTcs 3a-
[IABHBIMHU, OCTaJbHble — cTpouHbiMu). Hanpumep, u3 nocsounsl «Omaus
C COIIKOIl, CeMepOo € JIOXKKOIT» MOXKHO «CJIejIaThy ImapoJsb 1sS,7sL.. U mo-
clieHee: HE COOOIIAiTe CBOM MapoJib HUKOMY W HUKOTJA, a TaKXKe
HUKOMY U HUKOTJA He MO3BOJIANTe PAdOTATh B CHCTEME IO BAIIMM HMEHEM.
@Dpa3el BpoJie «MHE HE YKAJIKO», «sI JIOBEPSIO CBOUM JIPY3bsIM» WU <Y MEHS

22B HEKOTOPBIX CHCTEMAaX MOXKET MOTPeGOBaThCH Jpyrasd KOMaHaa; 3a uHbOopMaImed
obpalaiiTech K BallleMy CHCTEMHOMY aIMIHICTPATODY.
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TaM BCE paBHO HET HUYETO CEKPETHOI'O» CYTh IIPOSIBJIEHHUE JUJIETAHTCTBA U
JIETKOMBICJIHST B CAMOM XYIIIEM CMBICJIE CJIOBA, U 10 Mepe HADOPa OIbITa BbI
caMI 9TO HONMETE.

1.4.4. JlepeBo KatajioroB. Pabora c daitnamu

Cucrema karasoro 8 OC Unix cyIecTBeHHO OTIIMYAETCS OT TPUBBIYHOMN
nosb3oBaressim MS-DOS u Windows, u Hanbosiee 3aMeTHBIE Ha MTE€PBBIT
B3IV OTJIMYMsSI — ITO OTCYTCTBUE OYyKB, 0003HAYAIONIMX yCTpoiicTBa (dro-
To Bpojie A:, C: U T.11.), & TAKKe TO OOCTOSITEILCTBO, UTO UMEHA KATAJIOrOB
pasuessitorcsg 8 OC Unix me o6paTHOii, a npsMoii Kocoii deproii (/).

ITocsie BXO/ia B CUCTEMY BbI OKAYKETECh B BallleM JOMAWHEM KAMAA02E.
Jlomarmumii KaTajaor — 9TO MECTO sl XPAHEH!sl BAIINX JIMIHBIX (Hailios.
YTo6BI y3HATL UMs (NYymb) TEKyMero KaTajora, BBeuTe KoMaHry pwd?3:

$ pwd
/home/lizzie

V3narb, Kakue (paitbl HAXOAATCS B TEKYIEM KATAJI0Te, MOYKHO C TIOMOIIIHIO
KOMAaHJIbI 1s:

$ 1s
Desktop tmp

Nwmena daitmos B OC Unix MoryT cojep:karh Jir000e KOJTHIeCTBO TOUEK
B JIIOOBIX MO3UIUSX, T. €., HAIIPUMED, a.b..c...d....e gBJIAEeTCA BIOJHE
JlorycTuMbiM uMeHeM daiiia. [Ipu arom jeiicTByer coryiaienue, 9T0 UMEHA,
HAYIMHAIOIINECS C TOYKNA, COOTBETCTBYIOT «HEBUANUMBIM» (aitmam. HToOb!
YBUIETH Bee (Dailjibl, BKIIIOUAs HEBUIUMBIE, MOXKHO BOCIIOJIb30BATHCS KO-
MaHJIO 1s -a:

$ 1s -a
.bash_history Desktop tmp

Hexkoropbie u3 moka3aHHBIX UMEH MOT'YT COOTBETCTBOBATEH MOJKATAJIOIAM
TEKYIIEro KaTaJjora, Jpyrue MOI'yT MMETh CIlelUa/ibHble 3HAYeHus. 1To-
ObI OBLJIO TIPOIIE pa3andaTh (Al IO THUIIAM, MOXKHO BOCHOJIbB30BATHCH
daaxkkoMm -F:

$ 1s -aF
./ ../ .bash_history Desktop/ tmp/

233 n1ech 1 Jasee B npuMepax KOMaHJ, KOTJa HEOOXOMMO ITOKa3aTh U CaMy KOMAaHJLY,
¥ €€ BBIBO/JI, MBI OyJIeM IIepe/i KOMaH 10N JI00aBJIATh CUMBOJI IIPUIJIAIIEHUs] KOMAaHITHOM
crpoku «$». Hacrosiiee npuriaiienne KOMaHHON CTPOKHM OOBIYHO JIJIMHHEE, OHO MO-
2KET COZEPXKaTh UMs IOJIb30BATEsI, HA3BaHUE MAaIllMHbI, Ha KOTOPbIi Bbl paboraere, U
TEKYIIUH KaTaJIor, 9TO OYeHb YJIOOHO; B HEKOTOPBIX IPUMEpPaxX MbI JJIs HALJISITHOCTH
Oy/1eM KCII0JIL30BATh OOJIee CI0XKHOE IIPUIJIAIIIEHUE, HO MTOKa JJIsi KPATKOCTUA ONPaAHUIUMCS
OJTHUM CHMBOJIOM.
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Tabmmma 1.1. Komanasr mis pabotsr ¢ daitmamu

cp Konuposanue daitna
mv IIepeNMEHOBaHME U IepeMerienue daitna
rm yrasenue daitia

mkdir | co3maHme JUPEKTOPUNA

rmdir | yJaJieHue JUPEKTOPUU

touch | cozmanme (aityia UM yCTAHOBKA HOBOTO BPEMEHU MOJIH-
durarmn

less MIPOCMOTP COEPKUMOrO0 dailia ¢ MelKUHTOM

Teneps MBI BHAUM, 9TO Bce MMeHa, KpoMe .bash_history, cooTBeTcTByIOT
KaTajgoraM. 3aMeTUM, 9TO «.» — 9TO CChLIKA Ha CaM TEKYIU KaTaJiorT,
a «..» — CChLIKA HA KATAJIOL, COJEPXKAIIMiT TeKyIuil Karaaor (B HaIIeM
npumepe 310 /home/lizzie).

Ilepeiitu B ApyToit KaTaaor MOXKHO KOMaHION cd:

$ pwd
/home/lizzie

$ cd tmp

$ pwd
/home/lizzie/tmp
$ cd

$ pwd
/home/lizzie

$ cd /usr/include
$ pwd
/usr/include
$cd/

$ pwd

/

$ cd

$ pwd
/home/lizzie

Ilocnenuuit mpuMep HOKa3bIBAEeT, YTO KOMaH1a cd 0e3 yKa3aHus KaTajora
JIeJIaeT TEKYIUM JOMAITHUN KATAJOT ITOJIb30BaTEIsI, KAK 3TO OBLIO Cpa3y
IIocJjie BXO/la B CUCTEMY.

OcuoBHBIE KOMaHIbI paboThl ¢ daitamu nepeduciensl B Tads. 1.1.
Hamnpuwmep, komanma cp filel.txt file2.txt cosmact Konuio daitra
filel.txt mox mmenem file2.txt; komamma rm oldfile ymaaur aitn
¢ uMeHeM oldfile. BoIbMIHCTBO KOMaH/ IPUHUMAET JOTOJTHUATEIHHBIE
dIaKKu-0NIny, HaAIUHAIOIIecs co 3uaka '-’. Tak, komamnga rm -r the_dir
IIO3BOJIAET YJIAJIUTH KaTajor the_dir BmecTe CO BCEM €TrO COIEPXKUMBIM.
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1.4.5. I11a6sioubl UMEH daityioB

Bo muOrmX ciay4dasx 6biBaeT yo00HO TPOU3BECTH TY WA UHYIO OMEPAITAIO
cpaldy HaJ HeCKOJbKuMu dairamu. s 9Toro KOMaH HBI HHTEPIPETATOD
MOJIEPXKUBAET NOJCMAHOBKY UMEH Patinoe no 3adarHomy wabao-
HYy. B KagecTBe 1mabyiona WHTEPIPETATOP PACCMATPUBAET JIFOOOE CJIOBO,
He 3aK/II0YEHHOE B KABLIUKHU WA allOCTPOdBLI, Co/leprKaliee XoTs Obl O/UH
CHUMBOJI «*» WM «7», KBaJIpaTHbIE W PUTYPHBIE CKOOKH. 3HAK BOIIPOCA B
mabJIOHe CUUTAETCST COOTBETCTBYIONIUM OTHOMY ITPOU3BOJBHOMY CHMBOJIY, &
3HAK 3BE3I0YKN — IIPOU3BOJILHOM [EMOYKE CUMBOJIOB (B TOM YHCJIE, BO3MOXK-
HO, ILyCTOIi); CMBICJI CKOGOK MbI HOICHUM 4yThb 11032ke. OCTajbHble CHMBOJIBL
B mabJione 0b603HaYa0T caMu cebst. BeTpeTnB B KOMaHIHO# CTpPOKe TaKoii
mabJIoH, MHTEPIIPETATOP 3aMeHsIeT €ro CINCKOM U3 BceX MMEH (Dailjios,
COOTBETCTBYIOINUX IAOJIOHY, TO €CTh B ODIIEM CJIydae CJIOBO-IMAbJI0H MOKET
OBITH 3aMEHEHO Ha IOCJIE/I0BATEILHOCTD CJIOB, NMEIOILYIO ITPOU3BOJILHYIO
JUIAHY: OJTHO CJIOBO, JIECSATH, CTO, THICAYa, CKOJIBKO YTOIHO — B 3aBUCHUMOCTHI
OT TOT'0, CKOJIBKO (haflioB cooTBeTCTBYIOT Itabony. Hampumep, BMecTo mab-
JIOH&, COCTOSIIIEr0 U3 OJHON 3BE30UKY (MM U3 IPOM3BOJILHOTO KOJIXYECTBA
3BE3/I0Y€EK ), MHTEPIIPETATOP MOJCTABUT CIUCOK BCex (hailioB u3 Tekyieit
JUPEKTOPUH; BMECTO MIAOJIOHA «777%» OyIyT MO/CTABIEHBI BCe MMeHa (aii-
JIOB, COCTOAINNE HEe MeHee YeM U3 TPEX CUMBOJIOB, & BMECTO «??7» — HMEHa
daiiioB, cocrosiire POBHO u3 Tpéx cumBOJIOB. 111abyion «*.txt» 3ame-
HUTCS Ha CIIHCOK BCeX MMEH aiiinos, nMmemomux cyddurc?? .txt, a mab-

img_cool. jpg u npovee B TAKOM JyXe.

[IpumensaTh MabIOHBI MOXKHO B JIFOOBIX KOMAaHIAX, IIPEIIOJIATAONIAX
criucku UMEH (hailjioB B KadecTBe apryMmenToB. Hampumep, KomaH a rm *~
VAAJIAT B TEKYIIel aupeKTopuu Bce (ailyibl, B MMEHU KOTOPBIX ITOCJIEI-
HUM CHMBOJIOM CTOUT THJIbJIA, KOMaHIa «1s /etc/*conf.» mokaxker crimcok
daitmos ¢ cyddurcom .conf, HAXOAAMNUXCI B AUpEKTOpUH /etc, KoMaH-
na «cp files/* /mnt/flash» ckommpyer B aupekTopuio /mnt/flash Bce
daitnbr u3 nmogaupekTopun files, HaXOmAIIEHCS B TEKYIEH TUPEKTOPUH,
U Tak jajiee. B mpuHIMIIE KOMAH/a, KOTOPYIO MBI 3aCTaBJjisieM paboOTaTh
¢ mabJoHaMu, He 00si3aHa IPEIoIaraTh UMEHHO (Dallyibl; TaK, KOMAaHIa,
«echo *» HamedJaTaeT CIUCOK (ailjloB B TEKYIEH TUPEKTOPUU; MEXKIY TEM,
KOMaH1a echo caMa 10 cebe He UMeeT HUKAKOIO OTHOIeHUs K (ailjilaM 1 He
paboTaer ¢ QailslaMu: OHA NEUAMAEM CE0U AP2YMEHMDL KOMAHOROT CMPOKU.

Ksagparable ckoOKum B 11abJI0HE IIO3BOJISIIOT  OOO3HAYUTH  A10-
60l cumeon U3  3a0aHH020  MHOMCECMGEa;  HAIPUMED, IIabJIOH

24Yyrarens, IPUBBIKIIMI K TPAIUIHOHHOM TepMuHOIOrmy Mupa Windows, Moxker
VAMBUTBCS UCIOJIB30BAHUIO TEPMUHA, «CydEOUKC» BMECTO «pacmupenusi». Jleo 3aeck B
ToM, uTo B MS-DOS u pannux sepcusx Windows «pacmupenue» daiina 66110 HaMepTBO
CBSI3aHO C €r0 THIIOM H PacCMaTPUBAJIOCH 06OCOOIEHHO OT MMEHH, TOIJa KaK B CHCTEMAaX
cemeiicrBa Unix okoH4YaHMe uMeHH (haiiia HUKOTa He UIPAJIO TaKO# POJd U BCerga ObLIo
MIPOCTO YaCTHIO UMEHU.
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«img_27[234] [0123456789] . jpg» COOTBETCTBYET MMeHaM img_2720.jpg,
img_2721.jpg, ..., img_2734.jpg, ..., img_2749.jpg u OoJjlee HUKAKUM.
Koneuno, B peasbHOIl KU3HH MOXKHO BOCIOJIH30BATHCHA TEM OOCTOsI-
TEJIBCTBOM, UTO, CKOPEe BCEro, B JUPEKTOPUU HeT HU ojHoro daiira, y
KOTOPOrO B MMEHU BMECTO 9eTBEPTOH IudPHI CTOSIO ObI 9TO-TO APYTOE,
U BOCIIOJIb30BaThC OoJsiee KOPOTKHMM ImabsoHoM «img_27[234]7. jpg».
CuMBOJI BOCKJIMIIATEJHHOIO 3HAKA [TO3BOJISIET, HAITIPOTUB, 0003HAIUTE JIFOO0H
CUMBOJI KPOME MNepevucientoir; Haupumep, «[!_Ix.c» coorsercTByeT
JIOOBIM mMeHaM (haityioB, uMeomuM Cyd@PUKC «.C», 33 UCKIIIOUTCHUEM
HAYUHAIOIINXCSA C CUMBOJIA ITOMIEPKUBAHUS.

QurypHble CKOOKH B IMIabIoHaX 0003HAYAIOT JIIOOYIO U4Enowk)y CUMBOJIOB
U3 SBHO MEPEYNCIEHHBIX, CAMHU IEMIOYKH IIPU ITOM PA3EJIAIOTCS 3AIATOM.
Hanpuwmep, mabson «*.{jpg,png,gif}» coorBercrByer BeeM aitiam n3
TeKyIeil nupekropuu, uMmeImuM cydduKes! . jpg, .png uwin .gif.

Ecau 1mabJjioHy He coOOTBeTCTBYEeT HU OaHO uMms daiijia, nHTEp-
IpeTaTop OCTaBJseT HIab/JI0H 6€3 U3BMEHEHUH, TO eCTh IepPeIaéT CI0BO
BBI3BIBAEMOI KOMaH e, KaK eCJu ObI 3TO CJI0BO BOOOINE He OBLIO MA0IOHOM.
Ucnonp30BaTh 3Ty BO3MOXKHOCTD CJIEJYET C OCTOPOKHOCTHIO; OOJIBITUHCTBO
KOMAHIHBIX WHTEPIPETATOPOB, OTJINIHBIX OT bash, Takoil 0cOOEHHOCTH HE
UMEIOT.

1.4.6. cTropusi KoMmaHJ U aBTOAONNUChIBAHNE UMEH
daiision

Hauunarormue moib30BaTes i KOMAHIHOW CTPOKU YACTO MOJIATAIOT, 9TO
KaK/J[yI0 KOMaH/y HYKHO HAINCaTh BPYYHYIO, OyKBa 3a OYKBOIl; B KOMaH]I-
HBIX WHTEPIIPETATOPaX, UCIOJb30BABIIUXCS JIET COPOK HA3aJl, BCE TaK U
OBLIO, HO T€ BPEMEHA, JTABHO IIPOIILIH.

st HavajIa OTMETHUM, YTO COBPEMEHHBbIE KOMAaH IHbIE HHTEPIIPETaTOPbI
YMEIOT donucwuieams umena Paiinog; 3ra BO3MOKHOCTD 3aJeiCTBYeTC s Ha~
xkarueMm kiapuiu Tab. Hauas nmcars ums daiiyia, BBl MOXKeTe HaXKaTh
Tab, u eciu Ha JUCKE €CTh TOJHKO OAUH (haiiyi, UMsi KOTOPOTO HAUUHAETCS C
OyKB, yKe BBEJIEHHBIX BAMU, TO €r0 UMsl HHTEPIIPETATOP JOMUIIET 38 BAC.
Ecnu xke nopxoasmux ¢daitsioB 60JIbIe OIHOTO, TPU HAXKATUY HA, KJIABUIILY
Tab HEYEro BUIUMOrO HE TMPOU3ONWIET, HO Bbl MOXKETE TYT YKe HAXKATh HA
Heé BTOPOII pa3, U MHTEPIIPETATOP BBIJIACT BaM IIOJIHBIA CIIHMCOK (DailjIoB,
MOJXO/ISAIIAX K BallleMy CJIydaio; OpOCUB B3IVIS] HA 9TOT CIIMCOK, BBI B GOJIb-
[IMHCTBE CJIy9IaeB MONMETE, CKOJIBKO OYKB BaM €Ié HyKHO HADPaTh, MPEXKIIe
JeM cHoBa HaxkaTh Tab. Hekoropble mHTEpIpeTaTOPHI YMEIOT JIOMNACHIBATD
HE TOJIBKO MMeHa (ailyioB, HO U JPYyTUe MMapaMeTpbl B 3aBUCUMOCTH OT
KOMaH/Ibl, KOTOPYIO BBl COOpAJIMCh 1aTh. B 11eJ10M 9Ta BO3MOXKHOCTD, HA3bI-
BaeMas agmodonoanenuem (auri. autocompletion), ciocobHa CIKOHOMUTH
BaM OOJIbIIIE TTOJIOBUHBI HAXKATUIN Ha KJIABUIIIN.
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Bropast yadHast BOSMOXKHOCTh HHTEPIIPETATOPA, U3PSIHO 00 Ierdaroniast
JKUA3Hb II0JIb30BATENI0, COCTOUT B TOM, YTO UHTEPIIPETATOD NOMHUM UCTNO-
PUIO B6EIEHHDBIT 8AMU KOMAHO, TIPUIEM IIPH 3aBEPIIEHUH CeaHca PabOThI
OH 3Ty HCTOPHIO COXPaHsAET B CIIENNAJLHOM daiiyie, TaK YTO Bbl MOXKETE
BOCIIOJTb30BaThCS CBOMMU KOMAHIAMH U Ha CJIEAYIONIN JIeHb, U Uepe3 HeJle-
Jo. Ecin HyKHast KoMaH a8 ObLIa JJaHA HEeJIaBHO, BBl MOXKETe BEPHYTh €€ Ha
9KpaH, [I0CJIeI0BATEHHO HAXKAMAs! KJIABHUIILY «CTPEJKA BBEPX»; CJIyIailHO
[IPOCKOYUB HYXKHYI0 KOMAHJIy IIPU TAKOM <«JIBI2KEHUU BBEPX», MOXKHO BEp-
HYThCsI OOPATHO, HaxKaB, UTO BIIOJIHE €CTECTBEHHO, «CTPEJKY BHU3». JI100y10
KOMAH/Iy 13 COXPAHEHHON UCTOPUH BBl MOYKETE OTPEIAKTHPOBATE, UCIIO/Ib3YS
IIPUBBIYHBIE «CTPEJIKA» BJIEBO U BIipaBo, kiasuiu Home, End u Backspace
B WX OOBITHOI POJIH.

Bcro coxpaHEHHYIO UCTOPUIO MOXKHO ITPOCMOTPETD, UCIOJIb3YsT KOMAHLY
history, B GOJBIIMHCTBE CIy4daeB €€ yrobHee OyIeT coYeTaTh C HeiKepoM
less, TO ecTh JaTh KOMaHjy history | less. 3jech BBl yBUJUTE, UTO
KazK/lad U3 3allOMHEHHBIX THTEPIIPETaTOPOM KOMAaH/{ CHa6)KeHa HOMEPOM;
BBI MOYKET€ TIOBTOPHUTH JIIOOYTO U3 CTAPBIX KOMAHI, 3HAs €€ HOMED, UCIIO/Ib3Ys
BOCKJIMIIATE/IbHBIN 3HAK; HAIIPUMED, ! 137 BBIMOJHUT KOMaH Iy, COXPAHEHHY O
B ucropuu 1oy Homepom 137. Ormernm, 9ro «!'!» 0603HAYAET NOCAEIHION
86€dEHNHYI0 Komandy, a «!:0», «!:1» u T. 1. — OTHEeJbHBIE CJIOBA U3 HEE;
«labcy» 0bO3HAYAET ITOCJIEIHIOI KOMAaH/y, HAYMHABIIYIOCSA CO CTPOKHU abc.

Haxkonerr, B ncTopun MOXKHO BBIIIOJIHATH TIOUCK II0 TOACTPOKe. it 9T0r0
Haxkmute Ctrl-R (0T cioBa reverse) u HauMHANTE BBOJAUTH BAIILY IIOJCTPOKY.
Ilo mepe Toro kax BBI Oymere HAOWpaATh OYKBBI, HHTEPIIPETATOP OyIeT
HaxoIuTh BCE OoJiee U OoJiee cTapble KOMaHJIbI, COJIEPKAIle HAOPAHHY O
noxcrpoky. Ecin naxkars Ctrl-R cHoBa, BbI nosyunre caedyrowyio (10 ecthb
emg Gojiee CTapyo) KOMaHILY, COAEPIKAIILYIO MY JHCe CAMYIO MOACTPOKY.

Ecim npu pelakTUpoBaHUN KOMAaH/IBI, IOUCKE B MCTOPWH U T.II. BBI
3aIly TaJIUCh, MOYXKHO B JIIOOO! MOMEHT COPOCHUTH BBOAMMYIO CTPOKY, HAYKaB
Ctrl-C; 310 ropaso ObICTpee, YeM, HAIPUMED, YIAJISITh BCe BBEIEHHBIE
CUMBOJIBI, HACTOWIMBO HaxkuMmas Ha Backspace.

Hauap akTHBHO HCIIOJIB30BATH [IEPEYUCTIEHHBIE 31€Ch CPEJICTBA, BBl BCKO-
pe ybenuTech, 4YTO Balllld TPYA03aTPAThHl HA HAOOP KOMAH] COKPATHJINCH
10 MeHbIlell Mepe pa3 B JABaanarTh. Hu B KoeM ciydae He IpeHeOperaii-
Te sTuMu BodMoxkHOCTsIMu! Ha mx ocBoeHme y Bac yiaér MUHYT WSITh, &
COKOHOMJIEHHOE BPeMs OyIeT MCUUCIATHCA COTHSME 9acoB.

1.4.7. YnpaBJjieHu€E BBIIOJTHEHUEM 33/1a4

Jlasieko He Bce KOMaHJ bl UCIIOJIHAIOTCS MIHOBEHHO, KAK 9TO JIEJIAJN B
Hamux npuMepax pwd, cd u 1s; 9acTo Tpebyercsi COODIUTD 3aIry IIeHHOM
porpaMMe, 9TO Iopa 3aKaHIUBATh PAbOTY, & €CJIU OHA He TMOHUMAaeT I0-
XOPOIIIEMY — MPEKPATUTH €€ BBINOJHEHUE IPUHYIUTEIBHO.
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ITepBoe, 4T0 HY>KHO IOMHUATHL IPU paboTe B KOMAaHIHOM cTpoke Unix —
9TO YTO MHOTHE IIPOIPAMMBI [TOIPA3yMEBAIOT UTEHUE JAHHDBIX C KJIABUATYPHI
(roBOpsi CTpOXKE, «U3 MMOTOKA CTAHJIAPTHOIO BBOJAAY ) JIO TEX 110D, HOKA TaM
HE BOBHUKHET CUMYauust KoHua @Patina. C 3TUM MOMEHTOM y HAYUHAO-
[IIUX YACTO BO3HUKAIOT OIPEJICEHHBIE CJIOXKHOCTH: KAK MOYKET KOHUYUTHCS
daiiy, Dojiee-MeHee MOHSITHO, HO KaK TO YK€ CaMOe MOXKET IIPOU30NTH C
xaasuamypoi?! Ho na camom jnene audaero cioxkuoro Tyt wHer. B OC Unix
UCIOJIb3YeTCsT OOODIEHHBIN TEPMUH «IIOTOK JTAHHBIX», KOTOPBIA MOYXKeT O3Ha~
JaTh KakK dTeHue u3 dailyia, Tak U BBOJ, JAHHBIX C KJIABHATYPBI, MJIN €I
OTKYyIa-HUOYIb; MOAPOOHBII pa3roBop 00 3ToMm y Hac Buepeau. OauuM u3
dyHIAMEHTAJIBHBIX CBONCTB IIOTOKA JIAHHBIX SIBJISIETCS €r0 CIIOCOOHOCTH
3AKAHYUBAMBCA.

EcrecrBenno, knaBuarypa cama 1o cebe «KOHIUTHCI» HE MOYKET, HO
[I0JTb30BATEIb, BBOMAIIUN JAHHBIE, IMEET IIOJTHOE MPABO PEIIUTh, ITO OH
y2Ke BBEJ BCE, YTO XOTeJ. dTOOBI COOOIMUTHL 006 STOM aKTUBHOI IMporpamMme
(To ecThb TOI TIpOrpaMMe, KOTOpasl B JIAHHBIH MOMEHT YNTAaeT MHMOOPMAIHIO,
BBOJIUMYIO C KJIABUATYDBI), HY?KHO HAXKaTh KOMOUHAIMIO Kiaasuil Ctrl-D;
I[PH 5TOM OIlepAIIOHHAsT cucTeMa (ecn OBITh TOYHBIM, JpaiiBep TepMUHAJIA)
YCTPOUT B COOTBETCTBYIOIIEM TOTOKE BBOJIA CUTYAINIO «KOHeIl (hailray, u
XOTsI HaIlla KJIaBUATypa BPOie Obl HUKY/Ia HE JIeJaCh, aKTUBHAS [IPOrDAMMa,
Oy/IeT TOYHO 3HATH, UTO €€ BXOJHOI MOTOK MHMOPMAINN UCCAK. Mexmy
[IPOYMM, KOMaHHBI HHTEPIPETATOD, KOTOPBIA BEJIET C HAME JIUAJIOT, TO-
2Ke KOPPEKTHO o0pabaThiBaeT CUTYallUi0 KOHIA (baiijia, Tak 4TO eC/Id BbI
XOTHTE 3aBEPIIUTH CEaHC PAbOTHI B OJTHOM M3 OKOH ¢ KOMAaH/HON CTPOKOIA,
HamnboJIee KOPPEKTHBIN Crocod caenarh 3To — HaxKaTh Ctrl-D; oTmeTum
3a0JIHO, UTO 3aKPbIBATH OKHO TEPMHUHAJIA CPEJICTBAMU OKOHHOI'O MEHE [?Ke-
pa (Begkumu Ja0JI-KJIMKAME WU 9€pPe3 MEHIOIIKU) — HAIPOTUB, CIOCO0
CAMBIil HEKOPPEKMHBIU, TTOCTYIIATh TaK ¢ TEPMUHAJIAMEI HU B KOEM CJIydae
HE CJIeJIyerT.

VMeHne UMUTUPOBAThH Ha KJIaBAATYPE CUTYAINI0 «KOHeIl aiijiay ere
He pa3 nmorpedyeTcss HAM B JIAJIBHEHIEM, TaK YTO 3allOMHUTE: «KOHEI]
daiisia» Ha KJaBMaType UMUTHPYeTcsa Hakatuem Ctrl-D.

Koneuno, akTuBHasI mporpaMma COBEPIIEHHO He 00si3aHa 3aBEPIIATHCS
pu ObHAPYKEeHNH KOHIA (hailra; OOJIbIe TOro, OHA MOXKET BOOOIIE He JH-
TaTh HUYETrO U3 CBOEI'O CTAHIAPTHOrO IIOTOKA BBOJA, TAK YTO O HACTYILIEHUHN
B HEM cuTyanuu KoHia daiiia mpocTo He y3HaeT. B KOHIE KOHIIOB, IIPO-
rpaMmMa MOXKET IIPOCTO «3aBUCHYTh» M3-3a Kakou-HuOyb omubku. Bo Bcex
IIOJIOOHBIX CJIydasX HY2KHO 3HATh, KAK IIPEKPATUTD BBIIIOJIHEHIE IIPOrPAMMBI,
HE JOXKUJAsACh, KOTJa OHA 3aKOHIUTCS CaMA.

IIpocreiimuiit u HanboJIee OOMIETPUHSITHIN CIIOCOD IPUHYIUTEHHOIO 33~
BepIeHnsI aKTUBHOI IPOrpaMMbl — 3TO HaxkKarme KombuHarmun Ctrl-C; B
OOJIBIITUHCTBE CaIydaeB 3To moMoxKeT. K coxkajieHuio, ObIBaeT U TakK, 9TO OT
Ctrl-C He HabJIIOIaETCS HUKAKOTO (DDEKTa; B 9TOM CIydae MOKHO MTOIPO-
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6oBarh HaxkaTh Ctrl-\, B HEKOTOPBIX C/IydasX aKTUBHYIO [IPOTPAMMY 3TO
BCE-TAKKM OCTAHOBUT, HO [IOCJIE 9TOrO (B 3aBUCUMOCTH OT HACTPOEK CHCTEMBI)
B TEKYIIEM KaTajore MOXKeT HOABUThCa (aila ¢ umenem core (B cucreme
FreeBSD — daiin ¢ cyddukcom . core), KOTOPHIil CTOUT YIAIATH CPasy ke,
KaK TOJIBKO BBI €r0 YBHUJE/JIN — OH 3aHUMAaeT JJOBOJIBHO MHOI'O MeCTa U IIPU
9TOM JIJIsl BAC IIOKa COBEPIIEHHO OeCIoJie3eH.

Yero TouHO HE CJIEyeT Je/IaTh — JTO HWCIOJIb30BATH KOMOWHAITIIO
Ctrl-Z no Tex mop, MOKa BbI HE MOMMETE, YTO OHA B AEHCTBUTEJILHOCTH
gesaer B OC Unix. DToOT BOIPOC MbI MOAPOOHO 0OCYIUM IyTh IO3KE.

Mpexxae 4eM nepexoAnTb K UCMONBL30BAHUIO KTSDKENONW apTuanepuny, ciegyet
elg BCMOMHUTL, HYTO TEPMUHaNbI ODbIYHO MO3BOJSIOT BPEMEHHO OCTAHABANBATL Bbl-
Bog (4TOBbI, HaNpUMep, yCneTb NPOYMTaTb HY>KHbIl PparMeHT TEKCTa U He AaTb emy
«MPOKPYTUTLCSA» 3a NpeAesibl 3KpaHa). Takasi «naysa» BKIOHaeTCss KOMbuUHaumel
Ctrl-S, a BbikatoyaeTcss — HaxkaTnem Ctrl-Q. HauuHatowwme onepatopel Unix, npu-
BbIKLIME K KOMBUHALMSX KNaBuw B rpadduHecknx MHTepdeiicax, 4acTo HaxxMMatoT
Ctrl-S cnydaiito (nbiTasicb, HanpuMep, COXpaHuTb dalin B pefakTope TEKCTOB U
3abbiB, 4TO 3gech He Windows). Ecnin Bam kaxeTcs, 4To Baw TepMuHan besHagéxHo
3aBUC, Ha BCAKWIA cydaii nonpobyiitTe HakaTb Ctrl-Q: 3TO NOMOXET, €C/iN NPUHNHOIN
«3aBUCaHUSA» CTafla CAy4YaliHO HaXkaTas «May3a», a B OCTaJIbHbIX CAyYasiXx HUYero
NJIOXOro BCE PaBHO He CAYYUTCS.

Hauunarorue nosipzoBaTen Unix 9acTo JIeIAIOT €Ié OJIHY XapaKTep-
HYIO OIUOKY — He 3Has, KaK CIPABUTHCI C MIPOrPAMMOIl, 3aMyIeHHoN B
OKHe TepMHHAaJIa, OHA IIOIIPOCTY 3aKPBIBAIOT CAMO OKHO, HAIIPUMeED, ABaXK bl
MIETKHYB MBIIIKON «T7Ie CJIeIyeTs. Takas cTpaTerust CpOJTHU 3aCOBBIBAHUIO
TOJIOBBI B TIECOK: 3aBUCIIEIT TPOrpaMMBbI OOJIbIE He BHIHO, HO 3TO HE 3Ha-
9T, 9TO OHA ucde3ja. HampoTus, ecjin He TOMOTJIM MITATHBIE METOJIbI, TO
V2K 3aKPBITHE TEPMUHAJILHOTO OKHA HE ITOMOXKET TeM DoJiee: 3aIyIeHHas
3a/1a49a [MPOJ0J/IKAET PaboTaTh, IPU ITOM OHA MOYKET BILYCTYIO PACXOJ0BaTh
MIPOIIECCOPHOE BPeMs, TaMsATh, & B HEKOTOPBIX CAyUasIX U €IE ITO-HUOYIb
HATBODHUTD.

Ecmn #u Ctrl-C, uu Ctrl-\, uu Ctrl-Q He TOMOIIH, TO JIJIsI ITPUHY/IH-
TEJILHOIO 3aBepIIeHNs 3aJa9i IPUIETCH pa300paTbes (X0oTst Obl KPATKO)
C MOHSITHEM MPOUECCaA U TeM, KaK ¢ IpoleccamMu obpamarbes. B camom
IEPBOM MPUOJNKEHUN <«IIPOTIECC» — ITO MPOrpaMma, KOTopas 3aIyIieHa
U B HACTOAIIUNA MOMEHT BBIIIOJIHAECTCSA B CUCTEMe; HHa4Ye TOBOPsI, KOIJla BBI
3aryckaeTe JIIOOYIO IpOorpaMMy, B CUCTEME TIOSIBJISIETCSI TIPOIECC, a KOT/Ia
nporpaMma 3aKaH4YUBaeT BBIIIOJIHEHNE, COOTBETCTBYIOIINIT IIPOIECC NCYe3aeT
(saBepmmaercst). Ha caMoM s1es1e BCE HECKOJIBKO CIIOXKHEe, HAIIPUMED, 3ally-
IMEeHHasd BaMU IIPOrpaMMa MOYKET 10 CBOEMY YCMOTPEHUIO MOPO/IUTH €Ilé
HECKOJIBKO IIPOIECCOB U T. II.; BCE 9TO OyZeT 00CYKIaThCsi BO BTOPOM TOME
Harne KHUTH, B 9aCTH, TOCBATIEHHOM onepannoHubiM cuctemaM. [Toka Hac
BOJIHYeT BOIIPOC Cyry0O MpAarMaTUIecKuil: €Cu Mbl 3aIlyCTUIN IPOTPAMMY,
B pe3yJIbTaTe 4Yero B CUCTeMe BO3HUK IIPOIecc, TO KaK ITOT IIPoIlecC HalTu
U YHUITOXKUATH !



82 IIpenBapurenbubie CBEIEHUS

OrmernM cpaldy 2Ke, 9TO BCe IPOIECChl UMEIOT B CUCTEME CBOHM YHU-
KaJIbHbIE HOMepa, 0J1aro/iapsi KOTOPbIM MX MOXKHO Da3JjindaTh MeXKJy CODOI.
CHmcox mpoIeccoB, BBHITOTHSIONUXCS B HACTOSIINI MOMEHT, MOYKHO IIOJIY-
4UTh KOMaHJIOH ps:

$ ps

PID TTY TIME CMD
2199 pts/5 00:00:00 bash
2241 pts/5 00:00:00 ps

Kak BusiHO, KOMaHIa IO YMOJTYAHUIO BBIJIAET TOJBKO CIIHCOK IPOIECCOB,
3alyIeHHbIX B JAHHOM KOHKDPETHOM ceamnce paboThl. K coxanennio, diaru
KOMAHJIbl PS OYeHb CHJILHO OTJIMYAIOTC B 3aBUCUMOCTHU OT Bepcuu (B 4acT-
HoctH, Jyist FreeBSD n Linux). 3a noapo6roit nndbopmaimeii cienyer obpa-
MATHCS K JOKYMeHTaIun o JanHoit koukpernoit OC; 3/1eCh Mbl OTDAHUINM-
cs 3aMeYaHueM, YTO KOMAHJa «PS axX» BBLJACT CIIUCOK BCEX CYIIECTBYIOITIX
[IPOIIECCOB, & KOMAH/A «PS axuy JIONOJHUTEIHHO MOKAXKET MHMOPMAIIHIIO O
BJIAIEJIBIIAX IPOIECCOB.

B mekoTOpBIX CilydasxX MOXKET OKa3aThCs IIOJIE3HOU Iporpamma top,
paboraiorias naTepakTuBHO. OHA BBIIAGT HA SKPAH CIHCOK HamboJee ak-
TUBHBIX IIPOIECCOB, OOHOBJISIS €10 OJUH Pa3 B CEKyHIy. ITOObI BHITH U3
IPOrpaMMBbI tOp, HY?KHO BBECTH OYKBY q.

CHSTBH TIPOIECC MOYXKHO C IOMOIIBI0 TAK HA3BIBAEMOIO CU2HAAQ; 3a-
MeTHUM, UMEHHO 3TO IIPOUCXOJUT IIPU HaKaTUUU YIOMUHABIIMXCS BBIIIE
kombunarnmit Ctrl-C u Ctrl-\, CcHUrHAJBI IPOIECCY MPHU ITOM OCHLIAET
JpaiiBep TepmuHasa. Kax/plif CUTHAJ WMeeT CBOW HOMEp, Ha3BaHHUE U
HEKYIO IIPEJIOINPE/IEJIEHHYIO POJIb; OOJIbIE PO CUTHAJBI HAUYEro TOJIKOM
CKa3aTh HeJIb3¢, IOHATHE «OTIIPABKH IIPOIECCY CUTHAJIA» HEBO3MOXKHO IIO-
SICHATD, HE BJie3as B 1e0pu, HO HAM 3TO ceidac He Tpedyercs. JloctaToaHo
3HaTh, BO-IIEPBBIX, YTO IPOIECCY MOXKHO OTIPABUTH CUTHAJI C 3aJaHHBIM
HOMEPOM (HJIM UMEHEM ); BO-BTOPBIX, UTO IPOIECC MOKET CaM PEIIUTh, KaK
pearnpoBaTh Ha OOJIBIITUHCTBO CHUTHAJOB, B TOM YHCJIE HE PDEArnpOBATDH HA
HUX BOOOIIE HUKAK; U B-TPETHUX, YTO CYIIECTBYIOT TAKUE CUTHAJIBI, HAI
KOTODPBIMU IIPOIIECCHI HE BJIACTHBI; 3TO ITO3BOJIET YOUTD IIPOIIECC HABEPHSIKA.

Kombunamuu Ctrl-C u Ctrl-\ OTIPABIAIOT AKTUBHOMY IIPOIECCY COOT-
BeTcTBeHHO curHaJjibl SIGINT u SIGQUIT (,HJ'IH HAIJIAJTHOCTH OTMETHUM, YTO
OHHU UMEIOT HOMEepa 2 U 3, HO IIOMHUTD 3TO He HyKHO). OBbIdHO 06a ITUX
CHUT'HaJIa TIPUBOJAT K HEMEJJIEHHOMY 3aBEPIIEHUIO IIPOIECCa; €CJIU ITOrO
He IIPOU3O0IILJIO — CKOPee BCero, Balll IIPOIECC UX «IIePeXBaTUI» U JJIS ero
CHATHUSA MPUIETCS IIPUMEHUTH HenepexBaTbiBaeMblil curuas SIGKILL (Ne9).
OTnpaBUTh IPOIECCY IIPOU3BOJIBHBIN CUIHAJ II03BOJIsIET KOMaH @ kill, HO
IIpeKJie 9eM eé IPUMEHATh, Hy?KHO y3HaTh HOMED IIpoIlecca, KOTOPbIi Mbl
XOTHUM YHUYTOXKUTH. J[JIsT 9TOT0 0OBIYHO OTKPBIBAIOT €€ OJTHO OKHO TEPMU-

25310 Bepno gt OC Linux u FreeBSD. B mpyrux OC, manpumep 8 SunOS/Solaris,
KJTIOYHM KOMAHbl PS UMEIOT COBEPIEHHO WHOW CMBICI.
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HaJIa U B HEM JIAIOT KOMAH/Y PS ax; B [TOsIBUBIIEMCsI CIIUCKE OYIyT IOKA3AHBI
KaK HOMeDa IIPOIECCOB, TAK U UX KOMAHIHbIE CTPOKH, YTO OOBIYHO IIO3BOJIs-
€T y3HaTh HOMED HYyKHOT'O HaM mporecca. Hampumep, ecim BbI Hammcau
IIPOrPaMMy pProg, 3allyCTHJIN €€, & OHa TaK KadeCTBEHHO 3aBHUCJIA, UTO HE
IIOMOTal0T HUKAKNE KOMOWHAIINN, TO B BbIIAade KOMAHIBI PS ax OJmxKe K
KOHILY BBI, CKOpPee BCEro, HaiijIETe MIPUMEPHO TaKyIO CTPOKY:

2763 pts/6 R+ 0:06 ./prog

Ono3HaTh HYKHYIO CTPOKY CJIEAYeT 110 MMEHU [IPOrpaMMbl (B JAHHOM CJIy-
vae ./prog), a HOMep MPOIECCa MOCMOTPETh B HAYAJIE CTPOKH (311€Ch 3TO
2763). 3Hag 3TOT HOMEp, Mbl MOXKEM IIPUMEHUTh KOMaHy kill, Ho ciemyer
IIOMHUTB, YTO IO YMOJYAHUIO OHA OTIIPABJISET YKAa3aHHOMY ITPOIIECCY CHUT-
nasi SIGTERM, (Ne15), KoTOpBIii TOXKe MOXKET OBITH IIEPEXBAYECH IIPOIECCOM.
3aJaTh Apyroi CUrHaa MOXKHO JiMGO 10 HOMepY, Jubo mo Hazsauuio (TERM,
KILL, INTu 1. H.). Ciieyromupe jiBe KOMaHbl SKBUBAJEHTHBI; 00€ IIepeIatoT
nponeccy 2763 curnas SIGKILL:

kill -9 2763
kill -KILL 2763

OueHb peako NPoLEcC He ncYe3aeT JaXke Nocse 3Toro. Tak MOXXeT NpousonTn
TONBKO B ABYX Chny4dasix. Bo-nepsbix, 3T0 MOXeT BbiTb Tak Ha3biBaeMblli npouecc-
30MbU, KOTOPLIA HAa CAMOM Aefie y)Ke 3aBEPLUNICS, HO OCTAETCsl B CUCTEME, MOCKOJIbKY
€ro HenocpeaCTBEHHbIN NMPeaoK — TOT, KTO €ro 3anycTui — NO4YeMYy-TO He TOPONUTCS
3aTpeboBaTh Y ONEpaLMoOHHON cucTeMbl nHdopmaumio ob obcToaTenbCcTeax 3aBepLue-
HNSI CBOEro MOTOMKa. 30MbN ybuTb HENb3St — OH YXKe U TaK MEPTBbIA, NOMOYb TYT
MOXXET pa3Be YTO YHUYTOXKEHME €ro Npeaka, Toraa UCYE3HET u cam 3omMbu. Brnpoyewm,
30Mbu He NoTpebnsieT pecypcoB CUCTEMBbI, OH TOJILKO 3aHMMAaeT MecTo B Tabnuue
NPOLLECCOB, YTO HEMPUSATHO, HO HE OYeHb CTPALLHO.

BTopas cutyaums ropasgo xyxe. [1pouecc Mor BbINOSHUTL CUCTEMHbIN BbI3OB, TO
€CTb 0bpaTUTLCA K ONepauVoHHON CMCTEME 3a KaKOR-TO YC/Yroli, B XOAe BbINOJHEHUS
KOTOPOIi cMCTeMa nepeBena ero B COCTOSIHNE «HENPEepbIBAEMOro CHa», B KOTOPOM OH
n octancs. ObbIYHO cUCTEMA NEePEBOAUT MPOLECCHI B TAaKOE COCTOSIHME HAa JOU ce-
KYHZbl; €C/IN NPOLECC OCTaNACA B TAaKOM BUAE HALONro — B BONBLIMHCTBE C/ly4YaeB 3TO
03Ha4aeT cepbésHble NPobaeMbl C BalLIM KOMMbIOTEPOM, HanpUMep, MCMOPHeHHbIl
(dbnznyeckn!) puck. 3peck, K COXaNEHNIO, HE MOMOXET BOODLLE HUYETO; MPUHYAM-
TENbHO BbIBECTU NPOLLECC U3 TAaKOro COCTOSHUA HEBO3MOXXHO. Bnpouem, ecnun y Bac
Hayan «CbiNaTbCA» AUCK, CKOpPEe BCErO BaM JO/KHO BbiThb yXKe HE [0 MPOLECCOB.

V3HaTb, Kakas U3 ABYX CUTyauuii MMEeT MeCTO, MOXXHO M3 BblAayu BCE TOM ke
KoMaHAbl ps ax. lNpouecc-30mMbu oTmevaeTca byksoit Z B ctonbue STAT v cnosom
«defuncty» B cTonbue KOMaHAHOW CTPOKU, NPUMEPHO TaK:

3159 pts/6 Z+ 0:00 [prog] <defunct>

Mpouecc B COCTOSAHUN «HENPEPLIBAEMOrO CHa» MOXHO OTAUYUTL no Bykee D B none
STAT:
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4711 pts/6 D 0:01 badblocks /dev/sdcl

Ecnn kakoil-Hubygb mpouecc HaxoguTCs B TaKOM COCTOSIHUM XOTst Obl HECKOMbKO
CeKyHJ, — 3TO NOBOA MPOBEPUTL, BCE /I XOPOLUO C BALUMM KOMMbIOTEPOM.

1.4.8. BeimosineHne B (pOHOBOM pexKnMe

HexoTopble mporpaMMbl BBIIOJHSIOTCS B TE€UEHUE JJIATEJIHLHONO BPEMEHH,
[IPU 3TOM He TPelysl B3aMMOIEHCTBHS C I0Jb30BaTEIEM Yepe3 CTaHIapTHbIE
[OTOKHU BBOJa/BbIBOZA. BO BpeMsl BBIIOJHEHUS TAKUX IPOTPAMM YI00HO
HUMETb BO3MOXKHOCTB IIPOJIOJIZKATH JIABATh KOMaHIbl KOMAHIHOMY HHTEpIIpE-
TATOPY, YTOOLI HE TPATUTH BPEMSI.

Hortycrum, HaM TOTpebOBaIOCh OOHOBUTH 0a3y JIAHHBIX JIjIs KOMAHIbI
locate, KOTOpas IO3BOJIIET HAXOAUTH (PAMJIbl B CHCTEME 110 YaCTH UMEHHU.
B Hopwme sTa 6a3a JAHHBIX OOHOBJISETCS ABTOMATHYECKN, HO OOBIYHO 9TO
[IPOMCXOIUT B HOUYHOE BPEMsI, & €CJIU Mbl IPUBBIKJIM BBIKJIFOYAThH HAIl KOM-
BIOTEP HA HOYb, TO JIAHHBIE, MCIOJIb3yeMble IIPOrpaMMoii locate, MOTyT
u3psiiHo ycrapersh. OGHOBIIEHHUE JestaeTcss KoMaH 10 updatedb, BLITOIHEHIE
KOTOPO# MOXKET 3aHITh HECKOJIbKO MUHYT. 2KIaTh €€ OKOHYIaHMA HaM Obl He
XOTEJIOCh, ITOCKOJIbKY 3TU HECKOJBKO MUHYT MbI MOIJIH Obl, HAIIPUMED, UC-
TTOJTH30BATD JIJIsT HA0Opa TEKCTa B pemakTope. UToObI 3aMyCTUTh KOMAHIY B
GOHOBOM pexkuMe, K Hell CIeyeT B KOHIE IIPUIUCATH CUMBOJI &, HAIIPUMED:

$ updatedb &
[1] 2437

B orBer Ha Halry KOMaHy cECTeMa COOOIIAET, UYTO 3a/@HKe 3aIlyIIeHO B
domoBOM pexkuMe B KadecTBe (hoHOBOM 3agauu Nel, mpuaém HoMep 3alryIeH-
Horo mporecca — 2437. Texkymuit CiMCOK BBITTOJTHIEMBIX (DOHOBBIX 337124
MOXKHO y3HaTh KOMaHIOH jobs:

$ jobs
[1]+ Running updatedb &

ITocjte 3aBepiiennst 38491 KOMAHHBI UHTEPIPETATOP HAM 00 9TOM CO-
obmur. B ciyuae ycrmemHoro 3aBepiieHnsi coobIenne OyIeT BBITJISAIETD
Tax:

[1]1+ Done updatedb &

Eciin 2ke nmporpaMMa mpu 3aBepIieHuu COODIIIa OEPAIMOHHON CHCTEME,
9TO HE CUUTAET CBOE BBINOJIHEHHEe ycrenHbiM (¢ updatedb Takoe ciydaercs
PEJIKO, € JIPYTUME IPOrPAMMaMU — IOPasJio Jaie), coobinenue 6y1er nuMeTh
ApYyrou Bu:

[1]1+ Exit 1 updatedb &



§ 1.4. Kax mpaBUIbHO HCIOJIB30BATH KOMITBIOTED 85

Haxoner, ecyi bOHOBBII IIPOLIECC CHATH CUTHAJIOM, COOOIIEHNE OyIeT Ipu-
MepHO TakuM (g curnasta SIGTERM):

[1]+ Terminated wupdatedb &

IIpu orpaB/ieHNK CUTHAJIOB IIPOIECCAM, SIBJISTFOIIUMCS (POHOBBIMU 33/1a9aMU
JIAHHOT'O KOHKPETHOTO 9K3EeMILISIPa KOMAaHIHOIO HWHTEPIIPETATOPA, MOYXKHO
CCBhLIATHCST HA HOMEPAa IIPOIECCOB 10 HOMepaM (DOHOBBIX 3aJ1a4, J00aBJIsis K
HOMEpY CUMBOJ «%». Tak, komanma «kill %2» ormnpasut curnaj SIGTERM
BTOpPOIt (hoHOBOM 3amade. CuMBOJI «%» 0€3 yKa3aHUs HOMEpa 0003HATAET
[TOCJIE/IHIO0 U3 (DOHOBBIX 3a/1a4.

Ecnu 3aaga yxe 3amyiiera He B (DOHOBOM PEXKUME W HAM He XOJeTCst
JKJIATh €€ 3aBepIeHns, Mbl MOYKEM CJIeJIaTh OOBIYHYIO 3a1a4y (oHOBOiL. Jjs
3TOro cjelyer HaxkaTb Ctrl-Z, B pe3ysibTaTe 4ero BBIINOJIHEHUE TeKyIei
3371241 GyJleT IPUOCTAHOBJIEHO. 3aTeM ¢ OMOIIbIo KoManisl bg?® mpuocra-
HOBJIEHHYTO 33J1a9y MOYKHO CHOBA ITOCTABUTDH HA BBIIOJHEHHE, HO yXKe B
donosom pexkume. Takzke BO3MOKHO ¢jie1aTh TeKymeil (T. e. Takoil, OKOH-
YaHUsI KOTOPO! OXKHJIaeT KOMaH HBI HHTEPIpeTaTop) byt u3 hOHOBBIX
U IIPHOCTAHOBJICHHBIX 33729, JTO JEJACTCH ¢ MOMOIIbIO KoManasl £g27.

ITomuure: koMOuHanus Ctrl-Z He yOMBaeT aKTUBHYIO 3a/1a4y, a
JIAIIb BPEMEHHO IIPUOCTAHABJIMBAET €€ BBIMIOJIHEHUE. JTO 0CODEHHO
BaKHO JIJIsl T€X, KTO MPUBBIK K PabOTe ¢ «KOHCOJBHBIMI» MTPOrPAMMAMU B
Windows; TaM 3Ta KOMOMHAIMS NMeET COBEPIIEHHO MHOM cMbIcy. Eciim BbI
MPUBBIKJIM K HEl — 3HAYUT, TIOPA OTBBHIKATD.

OTMeTHM, YTO BO3MOXKHOCTU (POHOBOI'O MCITOJIHEHUS] OCOOEHHO IOJIE3HbI
[IpU 3aIlyCKe OKOHHBIX IPUJIOXKeHMT — web-Opay3sepa, pejakTopa TeKCTOB,
paboTAIOIIEro B OTIAEJLHOM OKHe (HAIpUMED, geany) Wd IPOCTO APYroro
9K3eMIUIsIpa xterm. 3alyCTUB Ha UCIOJHEHNE TAKYIO TPOrPaMMYy, MbI, KaK
MIPABUJIO, COBEPIIIEHHO HE XOTHUM, IYTOOBI HAIIl KOMAHIHBI HHTEPIPETATOD
JKJ1aJ1 €€ 3aBeplleHns, He IIPUHIMAasi OT HAC HOBBIX KOMaH]I.

1.4.9. IlepenanpaBJjieHu€e IMOTOKOB BBOJIA-BbIBO/IA

B cucremax cemeiictBa Unix 3aIyImeHHbIE TPOrPAMMBI ODIIAIOTCS C
BHEITHUM MHUPOM Yepe3 TaK Ha3bIBAEMBIE TLOTMOKU 68800a-8b600a; KarXK-
JIbI TAKOH MOTOK MO3BOJIFET IOJIYYaTh U3BHE (BBOIWUTH) WJIM, HAOOOPOT,
epeJiaBaTh BOBHE (BBIBOJUTH) [IOCJIE[0BATEJIBLHOCTD GafiTOB, IPUIEM 9TH
GaifiThl MOTYT MOCTYIIATh C KJIABHATYPHI, U3 Qaiiia, n3 KaHaJaa CBA3U C
JPyTroii TporpaMmMoii, OT aImapaTHOr0 YCTPOMCTBA WX OT MapTHEPA IO
B3aMMOJIEHCTBHUIO Ue€pe3 KOMITBIOTEPHYIO CETh; TOTHO TaK K€ OHU MOTYT
BBIBOJIUTHCS Ha 9KPaH, B (paiiyl Ha JUCKe, B KAHAJ CBSI3H, IIEPEIaBaThCs all-
TapaTHOMY YCTPOUCTBY WU YXOJUTDH Yepe3 KOMIIBIOTEPHYIO CeTh Ha JPYTYIO

260 amrmmiickoro background — «dom».
270t amrmmiickoro foreground — «mepeHmit mTaH>.
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Tabmuma 1.2. [Ipumeps! mepenamnpasieHnil BBOJAA-BbIBOIA

cmdl > filel 3aIlyCTUTh IporpamMMmy cmdl, HalpaBUB €€ BBIBOJ,
B daitir filel; ecau daitn cymecTByer, OH OyaeT
[I€PE3aIUCaH C HYJIs, €CJIU He CYIIECTByeT — Oy/IeT
co3JiaH

cmdl >> filel 3alycTUTh nporpaMmy cmdl, gomnucas €€ BBIBOJ, B
koHerr (paiiia filel; eciu daitia HE CyIIECTBYET,
oH OyzieT co3maH

cmd2 < file2 3allyCTUTh OporpaMMy cmd2, mojgas eif coaep-
kKuMoe Qaitina file2 B KaueCTBE CTAHIAPTHOTO
BBOJIa; ecyii (bailjia He CyIIeCTBYET, IPOU30MIET
ormmbKa

cmd3 > filel < file2 3allyCTUTDh IIporpaMMy cmd3, nepeHalpaBUB Kak
BBO/I, TaK U BBIBOJ]

cmdl | cmd2 3aIlyCTUTh OJHOBPEMEHHO IporpaMMbl cmdl u
cmd2, 1ojilaB JAaHHBIE CO CTaHJIAPTHOI'O BBIBOJA
NepBOil HAa CTAHJAPTHBIN BBOJ, BTOPOH (TaK HA3BI-
BaeMblit KoHeeuep)

cmd4 2> errfile HAIIPABUTH TOTOK COODIEHM 00 Onrudkax B daii
errfile
cmd5 2>&1 | cmd6 00BEIMHUTD IMOTOKH CTAHIAPTHOIO BBIBOJA W BBI-

BO/Ia OIIMOOK ITporpaMMbl cmd5 W HAIIpaBUTH Ha
CTaH/IaPTHBINA BBOJ, IpOrpaMMbl cmd6

MamuHy. [Iporpamma MoXKeT OJHOBPEMEHHO pabOTaTh C HECKOJBKUMHU TIOTO-
KaMH BBOJ@-BBIBO/Ia, Pa3jinyasl UX 110 HOMEPAM; 3TU HOMepa HA3bIBAIOTCH
deckpunmopamu.

IIpaktuaeckn Bce nporpammbl B OC Unix cieyior coryarienuio, mo
KOTOPOMY TIOTOK BBOJIa-BBIBOJIA C J€CKPUITOPOM () OOBABIISETCS TOTOKOM
CTaHJIAPTHOT'O BBOJIA, IMOTOK C JIECKPUIITOPOM 1 — IMOTOKOM CTaHAPTHOIO
BBIBOJIA U IOTOK C JIECKPUITOPOM 2 — TOTOKOM JIJISI BBIBOJA COOOIIEHU
00 ommbkax. OcyrecTBiisis 0OMeH JaHHBIMA Yepe3 CTaHIapPTHBIE TOTOKH,
OOJIBIIIMHCTBO MIPOrPAMM He JIeJIaeT MPEIIOI0XKEHUIT O TOM, C YeM Ha CaMOM
JleJie CBSI3aH TOT WA WHON ITOTOK. DTO MO3BOJISET UCIIOJIb30BATH OJHU U
Te JKe POrpaMMBbl KaK JJIsi PAOOTHI C TEPMUHAJIOM, TaK W I YTeHUs U3
daitna u/unu 3amucu B daiin. Komanibe nHTEPIPETATOPHI, B TOM YHCIE
kJtaccuyeckuii Bourne Shell, mpegocraBiisitor BO3MOXKHOCTH JIJisi YIIPABJIe-
HUs BBOJOM-BBIBOJIOM 3aIlyCKAeMbIX IIporpamm. Jljist 9T0ro ucnosib3yorcs
CUMBOJIBL <, >, >> >& u | (cm. Tabm. 1.2).

O6bryro B OC Unix mpucyrcrByer nporpamMma less, O3BOJISIOIIAS
MOCTPAHUYIHO TPOCMATPUBATD COMEPKUMOE (DailIoB, MOTH3YICh KJIABUIIAMA
«CTpeJIKa BBEpX», «cTpesika Ban3y», PgUp, PgDn u ap. mjis npokpyTku. ra
2K€e IIPOrpaMMa O3BOJISeT IOCTPAHMIHO ITPOCMATPUBATH TEKCT, ITOIAHHBIHI
elf Ha CTaHJAPTHBIN BBOJ. Vcmosib30BaHWe MpPOrpaMMbl less TOJE3HO B
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ciIydae, ecjid nH(pOPMAIWs, BbIIaBaeMast KaKOi-Tu00 13 3aIlyCKaeMbIX BaMU
porpamMM, He yMeIaeTcsa Ha 3Kpan. Hampumep, komania

1s -1R | 1less

[TO3BOJIUT BaM IIPOCMOTPETH CIIMCOK BCeX (DaiijioB, HAXOJSANIUXCSA B TEKYIIEH
JINPEKTOPUU U BCEX €€ TOIUPEKTOPUSIX.

VYurure, 9TO MHOTHE IIPOIPAMMBI BBIIAIOT BCE COODIIEHUs 06 ommbKax
U TIPEeayIpexRACHNSA B CTAHIAPTHBIA TOTOK OmuboK. YTOOBI IPOCMOTPETD
HOCTPAHUYHO COOBINEHHs TAKON MPOrpaMMbl (HAIIPUMED, KOMIIUJISITOPA gCC ),
cJieyeT JaTh KOMaHTy, OO beINHSIONIYIO TIOTOK OIUOOK CO CTAHIAPTHBIM
ITOTOKOM BBIBOJIA M HAIIPABJISIONIYIO HA BXOJ, IPOIPAMMBI 1ess pe3yJibrar
00 beTUHECHUS:

gcc -Wall -g myprog.c -o myprog 2>&1 | less

Ormernm ermé oguH MOMeHT. Ecin o Kakoi-TO mpudnHe BaM HE MHTe-
peceH MOTOK MHMOPMAIINH, BbIIaABAEMbIi KaKOH-HUOY/IH TPOrpaMMOil, BbI
MOXKETe TTEPEHAIIPABUTD €ro B MCEBI0YCTpoiicTBO /dev/null: BCE, 9TO Tyda
HAIIPaBJIEHO, IPOCTO HucUe3aeT. Hanpumep, ciemyromnas komania chopMupy-
eT CIuCcoK Bcex (ailjioB B Balleil cucreMe, 3a UCKIIOYEHNEM TEX KATAJIOTOB,
Ha YTeHHe KOTOPBIX y HeE He XBATHUT IIPaB; IIPU ITOM BCE COODIIEHUsT 00
orubKax Oy/IyT MPOUTHOPHUPOBAHBI:

1s -1 -R / > list.txt 2> /dev/null

1.4.10. PesakTopbl TEKCTOB

PasyimuHbIX pegakToOpoOB TEKCTOB B OIEPAIMOHHBIX CHCTEMaX CEeMeiCcTBa
Unix cyrmecTByeT HeCKOJIBKO coTeH. Hike IpUBOIATCS OCHOBHBIE CBE/IEHUS
O TPEX U3 HUX.

Bribupast 17151 paboThl peIakKTOp TEKCTOB, CJIeIyeT OOPATUTH BHUMAHME
Ha TO, TMOAXONAT JIX OH JJIsi HAMCaHusA mporpamm. st sToro pemakTop
TEKCTOB JIOJIZKEH, BO-IIEPBBIX, PAbOTATh ¢ (hailylaMu B OOBIYHOM TEKCTOBOM
dopmarTe; BO-BTOPBIX, PEAAKTOP HE JIOJXKEH BBITOJIHITH aBTOMATHIECKOTO
dopmaruposanus ab3anes tekcra (Hanpumep, MSWord s sroit nesnn
HEIPUI'OJIEH); U, B-TPETbUX, PEIAKTOP 00s13aH UCIIOIb30BATH MOHOIIUPUHHBII
mpudT, TO €cTh Mpu@T, B KOTOPOM BCE CHUMBOJIBI UMEIOT OJMHAKOBYIO
IUPUHY. BBISICHUTE, Y/I0BJIETBOPSIET JIU PEJAKTOP 3TOMY CBOWCTBY, IIPOIIE
BCero, HabpaB B 9TOM PEJAKTOPE CTPOKY U3 JAECATH JATHHCKUX OYKB M ¥ IO,
Hell — CTPOKY W3 IeCsTU JIATUHCKUX OYKB i. B pemakTope, UCIOJIb3YIOIEeM
MOHOIITUPUHHBIN MIPUMT, TOJTYIEHHBIH TEKCT OYAET BBITISAIETh TaK:

1111111111
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Tabmmra 1.3. Komanas pegakTopa vim

IepeiiTu B Ha4YaJI0 CTPOKU

$ IepeiiTu B KOHEL, CTPOKU

X YIAAQJIUTh CUMBOJI 1IOJ, KyPCOPOM

dw | yZaJauThb CJI0BO (OT Kypcopa J10 Ipobesia UM KOHIIA CTPOKH)
dd | yZaJuTh TEKyIlyIo CTPOKY

d$ | ymaauTh CUMBOJIBI OT KypCcOpa IO KOHIIa CTPOKHI

J | courh crreayronryto cTpoKy ¢ Tekyeii (yIaauTh TepeBos] CTpo-
KH)

i | HAYaTH BBOJ TEKCTa C IO3UIUU NEPEJ, TEKYIIAM CUMBOJIOM
(insert)
TO 7K€, HO TOCJIE TEKyIIero cumpogia (append)

0 | BCTABUTH IIyCTYIO CTPOKY IOCJIE TEKYIIEH U HAYATH BBOJ TEK-
cra

0 TO 2K€, HO CTPOKa BCTaBJIAETCA IEpel TeKyInel
[IOBTOPUTH MOCJIEIHIOK OIEPAIIUIO

u | OTMEHUTH HocseaHIOK onepaiwo (undo)

U | OTMEHHTb BCE U3MEHEHHUsI, BHECEHHBIE B TEKYILYIO CTPOKY

TOrJAa KaK B PEIAKTOPE, HCIOJIb3YIOMIEM IIPOIOPIMOHAIBHBIN MIPUET
(M HENIPUTOMHOM, BCJIEJCTBHE ITOTO, JJIsl HPOrPAMMUPOBAHUs), BU OymieT
IIPUMEPHO TaKOB:

mmmimmmimmimim

1111111111

Penakrop vim

Penaxrop vim (Vi Improved) siBiisieTcst KJIOHOM KJIACCUYIECKOTO PEIAKTO-
pa TekcToB 17 Unix-momoOHbIX oneparmonbix cucreM VI, Pabora B pemak-
TOpPaX TOr0 CEMENCTBA MOXKET ITOKA3aThCsl HAUNHAIOIIEMY TOJIb30BATEIO
HECKOJIBKO HEYJIOOHOM, T. K. [0 MOCTPOEHUIO HHTeP(dEeiica OHI KOPEHHBIM 00-
Pa30M OTJIMYAETCsl OT IMPUBBIYHBIX OOJIBIMHCTBY IOJIb30BATE €Nl IKPAHHBIX
PEIAKTOPOB TEKCTOB C CUCTEMAMU MEHIO. B TO 2Ke BpeMs MHOI'HE IIPOrpaM-
MHCTBI, paboraroriue 1mof Unix-cucreMaMu, MPeroInTaioT UCI0Ib30BATh
MMEHHO 3TH PEJIAKTOPHI, TIOCKOJIBKY JJIs YeI0BEKA, YMEIOIIEro NCI0Ib30BaTh
OCHOBHBIE (DYHKITUU 3TUX PEIAKTOPOB, HMEHHO 9TOT BapuaHT mHTEpdeiica
OKa3bIBaeTCsi HanboJiee YI0OHBIM JIjisi PaOOThI HaJ [ TEKCTOM IIPOIPAMMBbI.
Boubire Toro, Kak mokasbIBaeT OIMBIT ABTOPA ITUX CTPOK, BCE ITO OTHOCUTCS
HE TOJIBKO K IIpOrpaMMaM; TeKCT KHUTH, KOTOPYIO BBl UnTaeTe, HabpaH B
peaKTope vim, KaK M TEKCThI BCEX OCTAJbHBIX KHHUI aBTOPA.

B nrobom cityuae, eciim ocBoeHEE peakTOpa Vil IMOKaXKeTCs BaM Ipes3-
MEPHO CJIOXKHOI 3aJ1adeil, K BalllUM yCJIyraM JIpyTr'ue pejJakTopbl TEKCTOB,
JIBa M3 KOTOPBIX OMHUCAHBI HuKe. JljIs amrareseil, permuBmmux 000NTHCH
6e3 u3ydeHus vim, MPUBEEM JIJIsi CIIPABKU II0CIE0BATEIbHOCTh HAYKATHS
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Puc. 1.6. Ilepemenenue Kypcopa B vim ¢ TOMOIIBIO aJI(DABATHBIX KJIABHUII

KJIABHUII JIJIS BBIXOJA U3 9TOIO PEIAKTOPA: €CJIM BbI CJIyIailHO 3aIlyCTUJIN
vim, npakTU4IecKu B OO0 CUTyaIluu Bbl MOXKeTe HaXKaThb Escape, 3aTeM
Habparh :qal!, ¥ 9TO NPUBEAET K BBHIXOAY U3 PEeIaKTOpa 06e3 COXpaHeHUs
U3MEHEHU.

Yrobbl 3allycTUTh pENaKTOp Vi, JOCTATOYHO JaTh KOMAaHIY
vim myfile.c. Eciu daitna myfile.c He cymecTByer, OH Oy[eT CO3IaH
[P [IEPBOM COXpaHeHnH usMeHeHwuii. [lepBoe, YTO HEOOXOIUMO YSICHUTH,
paboras ¢ vim — 3TO HAJIUM4YHWE y HEro ABYX PE>KUMOB pabdoOThI: pe-
>XKMMa BBO/Ia TEKCTa u pexxmma KomaH. Cpasy mocje 3aIycka Bbl
OKAa3bIBAE€TECh B PEKMMe KOMaH/I. B 3ToM pexxume J1100ble HAXKATHS KJIABUIIL
Oy/lyT BOCHPHUHSTHI KAK KOMAHJIbl PEIAKTOPY, T. €. €CJIU BbI MIOMBITAETECH
BBECTHU TEKCT, PE3yJIbTaT TAKOM MOIBITKU BaM HE TIOHPABUTCS.

[Tepemernierne 1m0 TEKCTY B PEXKIME KOMAHJ BO3MOXKHO C TIOMOIIBIO CTPe-
JIOYHBIX KJIABUII, OJHAKO 60Jiee ONBITHBIE I0Ib30BATEIN Vil IPEIIOYNTAIOT
MOJIb30BATRLCS JIJIT 9TOM 1ean cuMmBojsaMu j, k, h u 1 gms mepemertenms,
COOTBETCTBEHHO, BHU3, BBEPX, BJIEBO U BIPaBo (cM. puc. 1.6).

MpunynHa Takoro Beibopa B ToM, 4To B OC UNIX cTpenoyHble knaBniwum reHepu-
pytoT nocnefoBaTensHOCTb baiiToB, HauunHatowyocs ¢ kopa Esc (27); niobas Takas
NOCNENOBATENIbBHOCTb MOXET ObITb BOCNPUHATA PEAAKTOPOM Kak Tpe6OBaHI/|e Ha nepe-
Xo4 B KOMaH,D'HbIVI PEXNM N HECKOJIbKO KOMaHA-CMMBOJIOB, I'IpVI‘-IéM e,ﬂ,l/lHCTBeHHblﬁ
Cﬂ0C06 OTANYNTb ESC—HOCJ’]eﬂ,OBaTeJ’IbHOCTb, I'IOPO)Kﬂ,éHHyIO Ha>XaTuem Knasuiwin, oT
TaKol e nocnenoBaTeNIbHOCTH, BBe,D,éHHOﬁ NnoNb30BaTENIEM — 3TO U3MEPEHNE BpeEME-
HU Mexay npuxofom koga Esc n cnegytowero 3a Hum. Npu paboTe Ha meaneHHoi
AvHUM cBsizn (Hanpumep, Npu yAan&HHOM pefakTupoBaHuu haiina B yCIOBUSX Mef-
NIEHHOW NN HeYCTOW4MBOW PaboTbl CeTH) 3TOT CNocob MOXET faBaTb HEMPUATHbIE
cbou.

Heckonmbko nambosiee 9acTo ymoTpeOssieMbIX KOMAH/]I ITPUBEJIEHBI B
tabs. 1.3. Komanzer i, a, o, u 0 mepeBoasT BaC B PEXKUM BBOJA TEKCTa. 1e-
epb BCE BBOJIMMOE C KJIABUATYPBI BOCIIPUHUMAETCST KAK TEKCT, TOJJIe KA
BcTaBKe. EcTecTBeHHO, BO3MOXKHO MCIIOJIb30BaHmMe KJasuin Backspace B eé
OOBIYHOM PoJin. B GOIBIIMHCTBE CJIyIaeB BO3MOYXKHO TAKXKE HUCIIOJIb30BaHUE
CTPEJIOYHBIX KJIABHUII, HO B HEKOTOPBIX BEPCHUSAX Vi, IIPU HEKOTOPBIX OCO-
OGEHHOCTSIX HACTPOWKH, a TaKKe mpu padoTe depe3 Me/JICHHBI KAHAJ CBI3U
BO3MOKHA HEIPABUJIbHAsI PEaKIsl PEJaKTOpa Ha CTPeIKU. B aToM cirydae
JIJ1s HABUTAIIAN 110 TEKCTY HEOOXOIMMO BBINTH M3 PEKMMa BBOJA. BbIXom
U3 peKUMa, BBOJA U BO3BPAT B PEXKMM KOMAaHJ[ OCYIIECTB/ISIETCS HAYKATHEM
kyiasumu Escape.

[Ipu HEOOXOAMMOCTH HAWTH B TEKCTE TO WJIU MHOE KJIIOUEBOE CJIOBO CJIe-
JlyeT HCIIOJIb30BaTh (B KOMaH/IHOM pe)KI/IMe) II0CJIE/I0BATEIBHOCTD /<word>,
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Tabsura 1.4. PaitoBble KOMaHIbI PEIAKTOPaA vim

W COXPAHUTH PEJAKTUPYEMBIi (ailia

1w <name> | 3ammcaTb (aili o1 HOBBIM MMEHEM

! COXPaHWUTb, UTHOPUPYs (110 Bo3moxkHocTH) (utar readonly

1wq coxpaHuTh dailil U BBIATH

:q BBIATH U3 pefakTopa (ecim dailn He ObLT M3MEHEH ¢ MOMEHTA
[IOCJIEZIHETO COXPAHEHNS )

:q! BBIATH 0e3 coXxpaHeHus!, COPOCHUB C/leJIaHHbIE U3MEHEHUsT

:r <name> | MPOYHUTATH COAEPXKUMOe (haila <name> U BCTABUTH €0 B
PeIaKTUPYEMbI TEKCT
re <name> | HaYaTh PEIAKTUPOBAHIE €Ile OTHOrO (haiilia

:1s MOKA3aTh CIUCOK PEAKTUPYeMbIX (dailioB (aKkTuBHBIX Gyde-
poB)
:b <N> nepeiitn K 6ydepy nomep N

3aBeprias eé HaykaTreM Enter. Tak, /myfun ycranoBuT Kypcop Ha Gsmzkaii-
1ee BXOXKJeHHe CTPOKHU myfun B Barem Tekcre. [[oBTOpuTh MOMCK MOXKHO,
BBeJsl cCUMBOJI / U cpa3y ke naxkas Enter.

ITepemecTuTbCst Ha CTPOKY € 3a/I@HHBIM HOMEPOM (HAIIPHMED, HA CTPOKY,
JIJISL KOTOPOH KOMITMJISITOP BBIAAJ coobIIeHne o6 ommbKe) MOXKHO, HabpaB
JIBOETOYME, HOMep CTPOKHU U Haxkap Enter. Tak»ke depes jBoeTovne 10CTYII-
HBI KOMaHJIbl COXPaHEHUs, 3arpy3Ku (ailyios, Bbxoa u T. 1. (cM. tabi. 1.4).

IIpu omHOBpEMeEHHOI paboTe ¢ HECKOJBKUMY (DalJIaMU [TEPEXOJT MEK LY
JIBYMs TIOCJIEIHUMU PeTaKTUpyeMbIMu (aiizaMu, KpoMe KOMaH/IbI : b, TaKXKe
MOXKHO OCYIIECTBUTH KOMOMHanmer Kiaapuir Ctrl-".

OT/1e/IbHOrO YIIOMUHAHUS 3aC/IyKUBAIOT KOMAH bl BbIJIeJIeHIsT OJIOKOB
u paborsl ¢ Omokamu. Havuarh Bbigeserne dbparmMeHTa, COCTOSIIETO WC-
KJIFOUUTETbHO U3 IEJIBIX CTPOK, MOXKHO KOMAaHJI0i V; BBIIEIUTH (DPArMEHT,
COCTOSAIINI 13 TPOU3BOJILHOTO KOJTMYIECTBA CHMBOJIOB, MOYKHO C IIOMOIIBIO
KOMaHJIbI V. ['paHuiia BbIIE/IEHNs] YCTAHABIMBACTCS CTPEJIKAMU I COOT-
BETCTBYIOMMUMHU KoMamaamu h, j, k u 1.

VianuTh BBIIETEHHBI OJJOK MOXKHO KOMAH0H d, CKOMMpOBaTh — KO-
MaH10i y. B 060oux ciydasix BbljiejieHIE CHUMAETCsI, a (pparMeHT TEeKCTa,
HAXOJIMBINHUICS TIOJT, BBIJIEIEHUEM, [TOMEIAeTCs B crieruababiii 6ydep. Co-
Jepzxumoe Oydepa MOKHO BCTABUTDH B TEKCT KOMaHgaMu p (Iocje Kypcopa)
u P (nepex kypcopom). Tekcr moxer nonacts B 6ydep u 6e3 BblIeseHHS.
Tak, Bce KOMaH/bI, YAAJLAIONIAE Te UM UHble (pparMeHTsbl Tekcra (x, dd,
dw, d$ u ap.), nomemaroT ynanéHHbIi TekeT B Oydep. Komanapt yy, yw, y$
TOMeIaT B 6ydep, COOTBETCTBEHHO, TEKYIILYIO CTPOKY, TEKYIIEE CJIOBO U
CHUMBOJIBI OT KypCcopa JI0 KOHIA CTPOKH.
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Tabmuma 1.5. Hanbostee yroTpedbuTe/bHbIE KOMAHIBI PEIAKTOPA joe

Ctrl-K D COXPaHUTh (aiiyt

Ctrl-K X COXPaHUTb U BBIATH

Ctrl-C BBIATH 6€3 COXpaHEeHUs

Ctrl-Y YIAJUTh TEKYIIYIO CTPOKY

Ctrl-K B OTMETUTH HAIAJIO OJIOKa

Ctrl-K K OTMETHUTH KOHer] 6JI0Ka

Ctrl-K C CKOIIMPOBaTb BbIJIEJICHHBIN OJIOK B HOBOE MECTO
Ctrl-K M epeMeCTUTh BBIJIEIEHHbIN OJIOK B HOBOE MECTO
Ctrl-K Y VIAJIUTDH BBIJIEJIEHHBINH (parMeHT

Ctrl-K L Ha#lTH CTPOKY II0O HOMEpY

Ctrl-Shift-’-’ OTMEHUTH mocsentee aeiicrsue (undo)

Ctrl-~ CHOBa BBIIIOJIHUTHL OTMeHeHHOe eficteue (redo)
Ctrl-K F IIOMCK KJIIOYEBOI'O CJIOBa,

Ctrl-L HOBTOPHBII OUCK

PenakTop joe

Hpyroit monyssapublit B cpefe Unix pelakTop TEKCTOB HA3BIBACTCS jOe
ot cjoB Jonathan’s Own Editor. Yro0bl 3amycruTh ero, J0CTaTo4HO JATh
koMamy joe myfile.c. Ecin daitia myfile.c ne cymiecTByer, o Oy/eT
CO3J@H IIPU IIEPBOM COXPaHEHWH W3MeHeHuil. B orimdue oT pemaxkTopa
vim, unrepdeiic pegakrTopa joe HoJiee MOX0XK HA MPUBLIYHBIE I OOJIBITNH-
CTBa IOJIb30BaTe el peqakTopbl TekcToB. CTpesiounble Kiasuinu, Enter,
Backspace u gpyrme paboraioT B CBOeil OOBITHON pOJIH, B OOJIBITUHCTBE
cIydaeB TakxKe jiocryiHa Kiasuina Delete. Komanapl pegakropy gaiorcs ¢
IIOMOIIBIO0 KOMOMHAIMI KJIaBUIll, GOJIBIINHCTBO N3 KOTOPBIX HAYMHAETCS C
Ctrl-K. B wactmoctn, Ctrl-K h mokaxKeT B BepXHEi 9acTh SKpaHa IaMATKY
1o Hanbosee yrnoTpeOuTe bHBIM KOMaHaM pegakropa (eM. tabm. 1.5).

BcTpoennsbiii pegakTop obosioukn Midnight Commander

O6osouka (daiinosbiii monuTop) Midnight Commander npeacrasiser
o001l KJIOH HEKOIJIa IOIYJISPHOro daitjioBoro mMenemkepa mog MS-DOS,
n3BecrHOro Kak Norton Commander. 3amyck 000I09KHA TPOU3IBOIUTCS KO-
MaH0i mc. BhI30B BCTPOEHHOI'O PelaKTopa TeKCTOB JIJIsl PeIaKTUPOBAHIS
BBIOpAHHOTO (aityia TPOU3BOANTCA KJIaBHINeH F4; ecii BbI XOTUTE CO3ATh
HOBBII haiisi, ucnosp3yiite komouHanuo Shift-F4.

Nurepdeiic aToro pegaxkTopa JIOCTATOYHO MOHSITEH HA WHTYUTUBHOM
YPOBHE, ITOTOMY MOIPOOHOE OMUCAHUE MBI OIycKaeM. OTpaHuInuMCsT OJTHOM
pekomeHanyeil. Ecjin He IpelpuHsTh CIIeNUAJbHBIX MED, PeIAKTOp Oyer
BCTaBJISATH B TEKCT CUMBOJI TaOYJIAIMUA BMECTO DY U3 BOCBME ITPOOEJIOB,
YTO MOXKET OKA3aThCsl HEYTOOHBIM IIPU KUCIIOJBb30BAHUU JIPYTUX PEIaKTOPOB.
EmnucrBenubiii criocob OTKIIIOYATH TAKOH CTUJIL 3AI0JHEHUsST — YCTAHOBUTD
ommmio «Fill tabs with spaces». UTobbl qobpaThes 10 AuaJiora ¢ HaCTPOii-



92 IIpenBapurenbubie CBEIEHUS

kamu, Haxkmure F9, Beibepure nmyHKT Mento «Options», B HEM — IIyHKT
«Generaly. UTo0bI HAaCTPONWKM HE MOTEPsJINCH IpU Bhixoge w3 Midnight
Commander, coxpanure ux. [Ijs1 3T0r0, BBIiAS U3 pegakTopa, HaxkmuTe F9,
BbIOEpHTE IIYHKT MeHI0 «Options», a B HEM — IMyHKT «Save Setup».

1.4.11. IIpaBa mocryna Kk daitiam

C xaxapiMm daiiiom B OC Unix cBsizano 12-6uTHOE CI0BO, HA3LIBAEMOE
«IpaBamu JocTynas K aitry?®. Muaamme 9 6UT 3TOro c1o0Ba 06beIHHeHbI
B TpU T'PYIIBI IO TPU OUTA; KaXKJas TPYMIa 33JaéT IpaBa JOCTYIA JJIsd
BJIaJeNbIla (haiisia, JiJisd ero IPYIIbL U /I BCEX OCTAJbHBIX I10JIb30BaTesel.
Tpu O6uta B KaxKI0I rpyIie OTBEYAIOT 3a MPaBo YTeHus daiiia, IpaBo
sanucu B ¢aiin u npaBo ucnojHenus daiisa. UTobbl y3HATH IpaBa JOCTYIIA
K TOMY WU WHOMY (paiily, MOXKHO BOCIOJJH30BATHLCST KOMAHION 1ls -1,
HAIIPUMED:

$ 1s -1 /bin/cat
-rwxr-xr-x 1 root root 14232 Feb 4 2013 /bin/cat

Pacrionioxkennasi B Hagaje CTPOKM I'PYIITA CHMBOJIOB ~TFWXT -XT-X ITOKA3bI-
BaeT Tun Qaita (MUHYC B CAaMOM HAJajIe O3HAYAET, YTO Mbl UMEEM JEJI0 C
06bIKHOBEHHBIM (haiiioM, GykBa d o3Ha4Yasa Obl KATAJIOr U T.1I.) U [IpaBa JIo-
CTYyIIa, COOTBETCTBEHHO, JJIs BJIAJEIbIA (B JAHHOM CIyYae TWX, T.€. YTCHHUE,
3aIUCh U UCTIOJTHEHNE), TPYIINbI U BCEX OCTAIBHBIX (B JAHHOM CJIyYae r-X,
T. €. IIpaBa Ha 3aKCh OTCYTCTBYIOT). Kak Mbl Buaum, daiir /bin/cat gocry-
e JIF0OOMY IT0JIB30BATEII0 Ha UTEHHE U MCIIOJHEHNE, HO MOIUMpUIITPOBATE
€ro MOKET TOJIbKO HOJIb30BATEb Toot (aAMUHUCTPATOD CUCTEMBI).

TlockombKy rpymna m3 Tpéx OUT COOTBETCTBYET POBHO OJHON mudpe
BOCBMEPHYHON CHCTEMbI CUUC/IeHnsA >, OOMIEPUHATON ABIACTCA TPAKTHKA,
3aIKCHU CJIOBA MPAB JOCTYTA K (ailyly B BIIE BOCBMEPUIHOTO YHCJIA, OOBITHO
TpéxsHauHoro. Ilpu sTom Muaammii paspsy (mocsiennsst udpa) cooTBeT-
CTBYET MpaBaM JJis BCEX MOJb30BATEJEH, CPeIHssT — IPaBaM JJIsi TPYIIIbI
u crapinag (00bIMHO OHA WJAET camoil mepsoil) mudpa 0603HAYALT IpaBa
Juist Bitasiesibiia. 1lpaBa Ha dTenne cooTBeTCTBYIOT 1, IpaBa Ha 3aIluch — 2,
npaBa Ha 4TeHune — 4; COOTBETCTBYIONIUE 3HAYEHUsI CYMMUDYIOTCS, T. €.,
HAIpUMep, IIpaBa Ha YTeHHe U 3alich obo3HauaroTcs mudpoit 6 (4 4 2),
a 1pasa Ha dreHue u ucnosnenne — nudpoii 5 (4 + 1). Ilpasa gocryna
daity /bin/cat u3 Halero mpuMepa MOXKHO 3aKOIUPOBATH BOCbMEPUIHBIM
uncrom 075550,

28B anrmiickoM OpHrHHAJE — permissions.

29TToapo6HoO 0 cucTeMax cumciIeHus GyaeT pacckazaHo B § 1.5.2; B IpuHIuIe, 115 pa-
0OTBI C IpaBaMu JOCTYyIa K daiizam He 00s3aTeIbHO IOHUMATh, KaK B JIEHCTBUTEILHOCTH
yCTpOeHa BOCbMEpUYHAs CUCTEMa CUHUCICHUs, JOCTATOYHO IIPOCTO ITIOMHUTH, KAaKOH B/
IpaB COOTBETCTBYET Kakoii mudpe (4, 2, 1) u 4ro nToroBoe 0603HAYEHUE PEKUMA JOCTYIIA
COCTaBJIsIET UX CYMMY, KOTOpasi, ECTECTBEHHO, OKa3bIiBaeTcs 1udpoit ot 0 10 7.

30O6parure BHUMAaHME, YTO YKCIIO 3AIMCAHO C HYJIEM BIEPEIH; COIJIACHO IPABHUIAM
sa3pika CH 9TO O3HAYAET, YTO YUCIIO 3aIMCAHO B BOCBMEPHYHOHN CHCTEME, a IMOCKOILKY
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JlJ1st KaTajaoroB MHTEpIIpeTalns OUTOB IPAB JIOCTYIIa HECKOJIBKO OTJIH-
qaercs. [IpaBa Ha UTeHnme KaTajgora Jai0T BO3MOXKHOCTH IIPOCMOTPETH €ro
comepkumoe. [IpaBa Ha 3amUCh MO3BOJISAIOT MOAMMUITTPOBATH KATAJIOL, T. €.
CO3/IaBATh U YHUITOXKATH B HEM (hbailyibl (MIPUUEM YIAJATH MOXKHO M Ty 2KOI
daits, a Tak)ke TaKOW, HA KOTOPBIN IPaB JOCTYIIA4 HET, T.K. JOCTATOYHO
UMeTh [paBa JOCTYyIIa Ha 3allUCh B caM Karajor). Urto kacaerca 6ura npas
«Ha WCIIOJTHEHUE», JIJISI KaTaaora 3TOT OUT 03HAYAET BOZMOKHOCTH KAKHM-
Jin60 00pPa30M UCIOJIH30BAThH COAEPKUMOE KATAJI0ra, B TOM YHC/Ie, HATIPUMED,
OTKPBIBATH (DalyIbl, HAXOIAIINECS B KaTajore. TakuM o0pa3oM, ecid Ha Ka-
TaJIOT YCTaHOBJIEHBI IIPpaBa YTE€HUd, HO HET IIPaB UCIIOJHEHNA, Mbl MOXKEM €r0
IIPOCMOTPETDH, HO BOCIIOJIb30BATHCSI YBUJICHHBIM HaM He yracTcs. Hamporus,
€CJIN eCTh IIpaBa MCIOJIHEHUdA, HO HEeT IIpPaB YTE€HUdA, Mbl MOXKEeM OTKPbLITh
daiisl U3 ITOro Karajora TOJBKO B TOM CJIydae, eCiM TOYHO 3HAEM UMSI
daitia. Y3HaTh UM MbI HUKAK HE MOYKEM, T. K. BOSMOXKHOCTH ITPOCMOTPETH
KaTaJjor y Hac HEeT.

OcraBlwuecs Tpu (CTapLumx) paspsga cndésBa npae [oOCTyna HasbliBAOTCH
SetUid Bit (04000), SetGid Bit (02000) u Sticky Bit (01000). Ecnu gns wcnon-
Hsiemoro aiina ycranoeutb SetUid Bit, aToT dpaiin bygeT npu ncnonHeHun umeTtb
npaBa cBoero Bnagenbua (Yalie BCEro — nosib30BaTensi root) BHe 3aBUCMMOCTW
OT TOro, KTO U3 noJib3oBaTesell CooTBETCTBYIOWMI haiin 3anyctun. SetGid Bit
paboTaeT noxoXum obpasom, yCTaHaB/IMBasi NCMOJIHEHWE OT WMEHN FPYNMbl BiaLe b
ua daiina BMeCTO rpynnbl 3anyCTWBLUErO Mporpammy nosib3osaTens. [NMpumepom
suid-nporpammbl siBnsietcst passwd. Sticky Bit, yCTaHOB/IEHHbI Ha NCMOAHSAEMOM
chaiine, B ctapbix Bepcusix OC Unix o3Hauan, 4To CermMeHT Koga nporpammebl ciaegyert
OCTaBUTbL B NaMsATU JaXKe NOC/e TOro, Kak nporpamma bygeT 3aBeplueHa; 3TO MNo3-
BONANIO SKOHOMUTb BPEMSA Ha 3arpy3ke B NamMsATb NporpamMmm, NCNOJIHAEMbIX Halje
apyrux. CoBpemeHHble CUCTEMbI CaMU peLuatoT, Kakue haiinbl cnegyeT ocTaBuThb B na-
MSITU, U AeNatoT 3To B cpeaHeM ahheKTuBHee, YeM Mor Obl cienaTb agMUHNCTPaTOP;
sticky bit Ha ucnonHsiembix paiisiax COBPEMEHHbLIMU CUCTEMAMU UFHOPUPYETCS.

Ons katanoros SetUid Bit u SetGid Bit 03HavaloT, YTO Kakoii Bbl Nonb3oBa-
TeNb HU CO3Aas B 3TOM KaTasore paiisi, B Ka4ecTBe, COOTBETCTBEHHO, «BJlafesbLay
W «rpynnbl BAagenbLay Ajs 3Toro dpaiina byayT yCTaHOBJ/IEHbI Te XXe Bnagenew, un
rpynna, 4To n y camoro Katanora. Sticky Bit o3Ha4aeT, 4TO gake ecnm nosib3oBa-
Teslb UMeeT NMPaBO Ha 3anncCb B AAHHbIV KAaTasor, yAannTb OH CMOXET TONIbKO CBOW
(npuHagnexawue emy) daiisbl.

s m3MeHeHUs mpaB JIOCTymna K aiftylaM HCHOIb3yeTcs KOMaHJIa
chmod?!. Dra KOMaH/a [O3BOJIdeT 3aJaTh HOBbLIE IIpaBa JIOCTYIla B BHUIE
BOCbMEPUYHOI'0 YHUC/Ia, HAIIpUMep

chmod 644 myfile.c

ycraHaBauBaeT Jiist aitiaa myfile. c npaBa 3allUCHA TOJIBKO JJIsI BJIAJIETbIIA,
a IIpaBa 4YTeHUd — JJId BCEX.

npodeccHoHabHbIE OIb30BaTe I Unix OYeHb JIIOOST 9TOT S3bIK, OHU OOBIYHO 3allChIBa-
IOT BOCBMEPHUIHBIE U IIECTHAAIATEPUIHBIE YHUCIIA, Caeayst coramenusaM CH 1 HHKaK 9TO
HE OroBapuBasi, TO €CThb IPEJIIOJIaras, YTo UX U TaK MOUMYT.

31 Coxpammenne anrmmiickux ciioB change mode, TO €CTh «H3MEHHTH PEIKHIM>.
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IIpaBa mocTyna Takke MOXKHO 33/1aTh B BHJI€ MHEMOHUYECKOH CTPOKA
Buna [ugoal [+-=] [rwxsXtugo] Byksbl U, g, 0 1 a B Ha4Yaje O3HAYAIOT, CO-
OTBETCTBEHHO, BJIajeblia (user), rpynmy (group), Bcex ocrajbHbIX (others)
u Becex cpasy (all). «+» o3Havaer mOGABJEHNE HOBBIX TIPAB, «-» — CHATHE
CTapbIX IIPaB, «=» — YCTAHOBKY YKa3aHHBIX IIDaB U CHATHE BCEX OCTAJIbHBIX.
ITocsre 3HaKa OYKBBI I', W, X O3HAYAIOT, KAK MOXKHO JIOTaThCs, IIPaBa Ha
YTeHUe, 3allUCh U UCIOJHeHne, OYKBa S — YCTAHOBKY /CHATHE Set-OuToB
(uMeer CMBICTT I BJIaJesiblia U IpyIibl), t obo3nadaer Sticky Bit. Byksa
X (3arsaBHasi) O3HAYAET YCTAHOBKY /CHATHE OUTA UCIIOJHEHUS TOJIBKO JIJIsI
KaTaJjoroB, a TaKXKe JJisd TeX (ailjoB, Ha KOTOPbIE XOTs ObI y KOTO-HUOY/Ib
€CTb IIpaBa ucrojaHeHus. Eciam komanny chmod mcrosib30BaTh ¢ (irakkoM
-R, OHA TIPOBEET CMEHY MIPAB JIOCTYIIA KO BceM daflizaM BO BCEX IOMINPEK-
TOpUSX 3aJaHHON Jupekropun. Hanpumep, komanma chmod a+x myscript
cnesaer dair myscript ucmosHseMbIM; KOMaHIa chmod go-rwx * CHUMET
co Bcex BailJIoB B TEKYIIEM KaTaJjore BCE IIpaBa, KPOMe IIPaB BJIa/IEIbIIA.
O“IGHI) II0JIE3HOM MOXKET 0Ka3aThCs KOMaH/Ta

chmod -R u+rwX,go=rX ~

Ha CcJIyd4ail, ecjid Bbl CJIy4aifHO UCIIOPTHUTE IIPaBa JOCTYIIa B CBOEH JoMallTHel
JUPEKTOPUN; 3Ta KOMaH]Ia, CKOPee BCEro, IIPUBEJET BCE B yJIOBJIETBOPU-
TenbHOE cocrosinme. IlogcHuM, UTO 9Ta KOMaH/Ia yCTAHABINBAECT B Balei
JIOMAIITHEN TUPEKTOPUN U BCEX €€ MO IMPEKTOPUAX JJisd BeeX (ailjioB mpasa
LTSI BJIAJIEIBIA HA 9T€HUE U 3AIUCh; JJIst IUPEKTOPUI, a Takke Dailaos, 11t
KOTOPBIX UCIIOJTHEHHUE PA3PENIEHO XOTh KOMY-TO, BJI&/IEJIbIy HA3HAYAIOTCS
TaKyKe IpaBa Ha UCHOJHEHue. /[jIs rpyImsl 1 OCTAIbHBIX MOJIb30BaTE e
YCTaHABJIMBAIOTCS IIPaBa HA UTEHUE, IJIsi UCIIOJIHSIEMBIX (DAilJIoB U JTUPEKTO-
puit — Tak»Ke IpaBa Ha HCIIOJIHEHHE, & BCe OCTAJIbHBIE IIpaBa yOUparoTcs.

1.4.12. DjiekTpoHHasA JOKYyMEHTAIUSsI

Huctpubyrussr OC Unix 00bI9HO cojiepKaT GOJIBIIOE KOJIUIECTBO JTOKY-
MEeHTAIUH, JOCTYII K KOTOPOil MO’KHO IIOJIy IUTH HEIIOCPEICTBEHHO B IPOLIECCE
paboTsl. Bosbias gacTb Takoii gokyMeHTaImy odopMieHa B Brje (dailiios,
0TobpazkaeMbIX C IIOMOIIBI0 KoMaH 1 man (or ciaoBa manual) u info.

Komanga man

Komanma man cry>KuAT JJIsi IOUCKA W OTOOPAaXKEeHUsI YCTAHOBJIEHHON B
cucreMe cripaBogHoit nadopmanmu. CrupaBodauk oxBaThiBaeT KomaHbl OC
Unix, cucremMuble BbI30BbI, 6ubmorednsie dynkimu s3bika Cu (u gpyrux
YCTAHOBJIEHHBIX B CHCTEME sI3BIKOB), hopMaThl (HailjioB, HEKOTOPBIE ObIue
MOHsITHsI U T. 7. K mpuMepy, ecjiu BbI XOTUTE y3HATH BCE OIIUKA KOMAHJIbI 1S,
cJeslyer JaTh KOMaH/Iy «man 1s», a eC/id BbI, JIOYCTHM, 3a0bLIH, B KAKOM
MOPSIKE UAYT apryMeHThI CHCTEMHOIO BbI30Ba waitpid(), BaM momozkeT
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KoMaga «man waitpids. IIporpamMmma man HaiIET COOTBETCTBYIONIIUIT TOKY-
MEHT B CHCTEMHOM CIIPABOYHHKE W 3AIIyCTHUT IIPOIPAMMY €ro OTOOparKeHus.
TlosiBuBmmiicst Ha 9KpaHe NOKYMEHT MOYXKHO JINCTATh C IMTOMOIIBIO KJIABUII
«CTPEJIKA BBEPX» U «CTPEJIKA BHU3», MOKHO HCIIOJIHb30BATh KJIABUIILY <«IIPO-
6es1», 9TOOBI MPOITYCTUTDH CPpa3y CTPAHUILY TEKCTA. BBIXO M3 IPOCMOTPA
CIIPABOYHOTO JIOKYMEHTa OCYIIEeCTBIIsieTcsT Kiasuieil g (or ciaosa quit).

Ecnn Hy»KHBIIT BaM CIIPpaBOYHBIN JTOKYMEHT UMEET OOJIBINON 00bEM, & BaM
HEOOXO/IMMO HANUTH B HEM OIPEJIEJIEHHOE MECTO, MOXKET OKa3aTbCs YI00OHBIM
MTOUCK TIOJICTPOKH. DTO JIeIaeTCsT BBOJIOM CUMBOJIA /, TIOCJIE KOTOPOT'O CIIEIyeT
HabpaTh CTPOKY /I MOUCKA u HaxkaTh Enter. [loBropHbIit onck Toit ke
CTPOKH OCYIIECTBISAETCsI BBOJIOM / U HaxkaTueM Enter (To ecTh camy CTpOKy
MOZKHO OILYyCTHUTb). ITOOBI BBIIIOJIHUTEL [IOUCK B OOGPATHOM HAIIPABJICHUH,
MOXKHO BOCITOJIB30BATHCSI CUMBOJIOM 7 BMECTO /.

B HeKoTOpPBIX CilydasX CHCTEMHBINA CIIPABOYHIK MOXKET COJIEPKATH OoJiee
OJTHOTO JOKYMEHTa C JaHHBIM MMEHEM. TaK, B CHCTeMe CYIIeCTBYeT KOMAHIa
write m cucTeMHbIN BbI30B write. KoMamnma write BaMm Bpsi/ iU TTOHAJIO-
O6uTcst, TAK 9YTO, €CJIM BbI HAOpAJIM man write, CKOpee BCEro, BbI MMEJIN B
BUJIy CUCTEMHBII BBI30B; K COYKAJEHUIO, CUCTEMA TOr0 He 3HAET M BBIJIACT
BaM COBCEM HE TOT JIOKYMEHT, KOTOPBIIl BaM HyXKeH. DTy IpobIeMy MOXKHO
PEIINTE YKAa3aHUEM HOMEPG CeKyUY, CUCTEMHOTO CIIPABOYHMKA. Tak, B HaIIeM
nprMepe KOMaHIa

man 2 write

BBIJACT UMEHHO JOKYMEHT, IOCBSAIIEHHBIA CHUCTEMHOMY BBI30BY Write, rmo-
CKOJIBKY ceKIThs N¢2 COmep KuT CIpaBOYHBIE JIOKYMEHTHI 110 CUCTEMHBIM
BbI30BaM. [lepeunciiuM Jpyrue CeKIMu CUCTEMHOIO CIIPABOYHUKA!
e 1 — nonbzoBarensckure koMmanapl OC Unix (Takue KoMaHbl, Kak 1s,
Tm, MV U T. 1. OIKUCBIBAIOTCS B 9TON CEKIIUN);
2 — cucremuble Bb130BbI siipa OC Unix;
3 — 6ubsnoreunsie yukimu sa3bika Cu (K 910l ceKuuu MOXKHO 06pa-
TUThCsI, HAIpUMEP, 3a uHopManuel o GyHknuu sprintf);
4 — ommcanust HaiIoOB yCTPONUCTB;
5 — ommcanusi (GOPMATOB CUCTEMHBIX KOH(MUTYPAIMOHHBIX (DANJIOB;
6 — WIPOBBIE IPOI'PAMMBI;
7 — obuue nonaTus (HaupuMmep, man 7 ip BBLIACT 110Je3HYI0 uHGbOpP-
MAIHMIO O IIporpaMMupoBanun ¢ ucnosb3osanuem TCP /IP);
e 8 — komanzpl cucremuoro aamunucTpuposanus OC Unix (nanpumep, B
9TOi1 CEKINU BBI HAlIETE OMMCaHre KOMAH bl mount, mpeTHa3HaIeHHO
JUTsT MOHTUPOBaHUsl (hailyIoBBIX cHCTEM).
CrpaBOYHUK MOXKET COEPKATH U JAPYTUE CEKITNHU, IPUIEM He 00A3aTeTHHO
0003HaYAONIHECs TIUMPON; TaK, IIPU yCTAHOBKE B CUCTEME MHTEPIIPETATOPA
a3bIka Tcl ero cpaBoOYHBbIE CTPAHUIIBI OOBITHO OPOPMIIAIOTCS B OTAEIBHYIO

CEKIINIO, KOTOpasl MOKET Has3bIBaThca “n’, “3n” u T. 1.
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Komanga info

Ecnu xomana man CIyKUT JJIsT OTOOPaKEHUsT OTIEIbHBIX JTOKYMEHTOB,
TO KOMaH/1a info MO3BOJISIET OCYIIECTBIIATH IPOCMOTD IIEJIBIX HAOOPOB CTpa-
HUII, CBSI3aAHHBIX MEXKJy COOOI I'MIIePCChIIKAMU; WHAYE TOBOPs, JOKYMEHTHI B
dopmarte info mpeacTaBaAIOT cOOOM TUITEPTEKCT, & camMa KOMaHIa — Opay3ep
(mpocMoOTpIIUK) runeprekcra, paboraommii B TekcToBoM pexume. Cucrema
info wacTo comepKuT 60see Mo IPOOHYI0 HHMOPMAIIAIO O TOM Ke IIpeMeTe,
veM man. Tak, man make BBIJACT JOBOJIBHO CKYIHYIO HH(MOPMAIIIO 00 OIIH-
X KOMaHIHOI CTPOKM KOMaH/ibl make, B TO BpeMd Kak info make 1103BoJIUT
OCHOBATEJIBHO U3YIUTH PAOOTY C IpOorpamMmoii make, HAYIUTHCHA COCTABJISTD
€€ BXO/IHBIE (DAIIBI U T. 1.

IIpu pabore ¢ mporpaMmmoit info MOXKHO MPOJIMCTHIBATDH TEKCT C ITOMO-
IIbIO KJIABUINI CTPEJIOK U 1pobesa. KitaBumm n u p mMO3BOJISIOT IEPEiTH,
COOTBETCTBEHHO, K CJICJIYIONIEH U TMPEAbIYINeil cTpaHuIle runepTekcta. 1 u-
[IEPCCHUIKK B TEKCTE 3aKJIIOUEHBI MEXKJIy 3HAKOM * U : :, HAIIPUMED:

* Reading Makefiles:: How makefiles are parsed

Ecsn nosunmonnposaTts Kypcop Ha cioBax Reading Makefiles m HaXKaThb
Enter, nponsoitaér mepexon mo JaHHON THUIEPCChIIKe. Ecanm HeoOXoamMo
epenTu Ha3a/|, MOXKHO BOCIIOJIb30BAaThCA KJaBUIIIEH 1 (OT CJIOBa last). Bri-
X0/ U3 porpaMMbl info npoussouTcs Kiasuineil q (0T ciaoBa quit) uim
HaxkatueM Ctrl-C.

1.4.13. Komananbie daitibl B Bourne Shell

WNureprperarop Bourne Shell moxker He TOJIBKO paboTaTh B PEXKUME A~
JIora, ¢ MOJIL30BATEJIEM, HO U BBLIIIOJIHITD IPOIPAMMBI, KOTOPbIE HA3BIBAIOTCS
koMaHHbiMu (dadinamu (ckpunramun). Paiiyi ¢ IPOrpaMMoil, UpeIHA3HAUECH-
HOIi JIJIsI UCIIOJIHEHWST HHTepIpeTaropoM Bourne Shell, mo/keH HAUNHATHCS
CO CTPOKH

#!/bin/sh

Ilepemennbie B si3bike Bourne Shell umeror umena, cocrosiiiue u3 JIaTUH-
cKuX OyKB, IU(dp, 3HAKA MOIIEPKUBAHUS ¥ HATMHAIONIHECS BCETIa ¢ OYKBBI.
SHaueHneM IepeMeHHONl MOXKET OBITh JiF00asi CTPOKa CUMBOJIOB. UTOOBI IIpH-
CBOWTH TIEPEMEHHOI 3HAYEHNe, HYyKHO HAIKMCATEH OMEPaToOp MPUCBANBAHUSI,
HAIIPUMED:

I=10
MYFILE=/tmp/the_file_name
MYSTRING="Here are several words"
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O6paruTe BHUMaHUEe, 9YTO B UMEHH IT€DEMEHHOI, & TaK»Ke BOKPYI 3HaKa
paBeHCTBa (CHMBOJIA IIPUCBAMBAHUS) HE JIOJKHO OBITH IIPOGEJIOB, B IIPO-
TUBHOM CJIydae KOMaHJa OyIeT paclleHeHa He KaK IIPUCBaWBaHUE, a KakK
0OBbIYHAsT KOMAH/Ia, B KOTOPOil 3HAK [IPUCBAMBAHUS — OJMH U3 IaPaMETPOB.
s obparienust K mepeMeHHOM UCIOJIb3yeTCs 3HAK $, HanpuMmep:

echo $I $MYFILE $MYSTRING
B pesynbrare BhIoSHEHUS 3TO KOMaHIbI Oy/IeT HAIIEYATAHO:
10 /tmp/the_file_name Here are several words

IIpu HEOOXOAMMOCTH CKOMIIOHOBATH CJIUTHBIN TEKCT U3 3HAYCHUIT IepeMeH-
HBIX MOXKHO UMEHA ITEPEMEHHBIX 3aKJ/II09aTh B (PUTYPHDbIE CKOOKI; HAIIPUMED,
koMaHga «echo ${I}abc» mameudaraer «10abcy.

JLJ1si BBITIOJIHEHUST apUMOMETUIECKUX JEHCTBUII UCIIOJIb3YeTCs KOHCTPYK-
s $((C D). Hanpumep, komanma «I=$(( $I + 7 ))» yBeauIuT 3HAUCHUE
nepeMeHHOI I Ha ceMb.

C momorrpio BeTpoeHHoit B uaTepiperatrop Bourne Shell komampr test
MOKHO OCYIIIECTBJISTH IIPOBEPKY BBIMOJHEHUs] PA3JINIHBIX ycaoBuit. Ecim
3a/laHHOE YCJIOBUE BBIIIOJHEHO, KOMAH A 3aBEPIIUTCS ¢ HYJIeBbIM (yCIIen-
HBIM) KOJIOM BO3BpaTa, B IPOTHBHOM CJIydae — C eUHUIHbIM (HEYCIIEIIHbIM).
CHUHOHMMOM KOMAaHIbI test SBJIeTCsl CHMBOJI OTKPBIBAIONIEH KBaIpaTHOI
CKODOKM, TPUIEM caMa, KOMAaHa B 9TOM CJIy9dae BOCIPUHUMAET CUMBOJI 3a-
KPBIBAIOIIEH KBaIpATHON CKOOKN B KQUeCTBE CBOETO HapaMeTpa (KaK 3HaK
OKOHYAHUS BBIPAYKEHNUSs ), ITO MO3BOJIsIET HAVISTHO 3alMChIBATH POBEPSIE-
MOe BhIpaskKeHne, 3aKII09ast ero B KBaIpaTHble CKOOKH. [IpuBeméM HECKOTBKO
MIPUMEPOB.

[ -f "file.txt" ]
# cymectsyeT mu ¢daiin c mmenem file.txt
[ "$I" -1t 25 ]
# sHavueHVMe mepeMeHHON I MeHbme 25
[ "$A" = "abc" ]
# 3HavYeHHNe IlepeMeHHOI A dBIAEeTCH CTPOKOH abc
[ "$A" '= "abc" ]
# 3HaYeHWe NepeMeHHOH A He ABIAETCHA CTPOKOH abc

DTO0 MOXKHO, HAIPAMED, UCIIOJb30BATH B OIIEPATOPE BETBJICHUS:

if [ -f "file.txt" ]; then

cat "file.txt"
else

echo "®aiin file.txt me Halimen"
fi

3aMeTI/IM, 9TO TO K€ CaMO€ MOYKHO OBLIO HAIIMCATH 1 nHave, 0e3 UCII0Ib30-
BaHUA KBa/IpaTHBIX CKO6OK, HO 3TO MeEHee HalJIdJIHO:
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if test -f "file.txt" ; then
cat "file.txt"
else

echo "®aiin file.txt He Halimern"
fi

B kauecTBe KOMaHJIbI, IIPOBEPSIIOIIEI yCIOBHE, MOXKET (PUT'ypUPOBATH He
TOJIBKO test, HO u jobas apyras komanga. Hampumep:

if gcc -Wall -g myprog.c -o myprog; then
echo "Compiled successfully"

else
echo "Failed to compile"

fi

Kpowme omeparopa Berisienusi, si3bik Bourne Shell mommepkuBaer u
60Jiee CJIOYKHBIE KOHCTPYKIIMK, B TOM 4ucje MuKJibl. Hampumep, ciemyromnimii
dparmenT namedaTtaer Bce uucia ot 1 mo 100:

I=0

while [ $I -1le 101 ]; do
echo $I
I=$(C I +1))

done

Hcnonb3oBars I/IHCI)OpMaL[I/IIO 00 yCcrnenrHoCTU BBIIIOJTHEHNA KOMaH/IbI
MO2KHO TaK2>Ke€ C IIOMOIIbIO TaK Ha3bIBAEMBbIX JIOTHYCCKHUX CBA30K && n | | ;
O3HaYaIIMnX, COOTBETCTBECHHO, JIOTUYECCKHUE OII€ePallul «U» U <UJIN». HpI/I
9TOM JIOTUIECKOMY 3HAYEHUIO «UCTUHa» COOTBETCTBYET YCIIEIIHOE 3aBepIe-
HHe KOMaH/bl, & SHAYCHUIO «JIO?Kb» — HEYCIICTHOE. KOMaH,ZLHaSI CTPOKa

cmdl && cmd2

3aCTaBUT WHTEPIIPETATOP BBHIMOJIHUTH CHaYaJa KOMaHIy cmdl; a KoMaH1a
cmd?2 OyIeT BBIIOJHEHA TOJIBKO B CJIydae, ecjiu cmdl 3aBeplIniach yCIeIHo.
HaobopoT, komaHgHAsT CTPOKA

cmdl || cmd2

IoJpa3yMeBaeT 3allyCcK cmd2 B cilyyae HeyCHEelIHOro 3aBeplieHud cmdl.

MpropuTeT fMornyecknx CBA30K Mexay coboil — TpajuuMOHHbIA (TO ecTb «U»
NpruopuTeTHEE, HYem «unmn» ). B To e BpeMsi npuopuTeT onepaunii «KoHeeiep» 1
nepeHanpaBfeHNii BBOJA-BbIBOAA BbllLE, HEM MPUOPUTET JIOTMYECKUX CBS30K; Tak
KoMaHga

cmdl && cmd2 | cmd3
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npeacTaensieT coboil cBs3Ky Mexay komaHaoi cmdl n koHseliepom cmd2 | cmd3
Kak LesbiM. 3Ha4yeHne «KNCTUHHOCTUY» KOHBelWepa onpeAensieTcs YCMewHOCTbIo uan
HEYCMELHOCTLIO BbIMOJAHEHUS NOCAeAHel N3 cocTaBnsowmnx ero komang. Oyepéaroctb
NMPUMEHEHNSI ONePaLyii, KaK OBbIYHO, MOXHO N3MEHUTL UCMOJIb30BAHUEM KPYFbIX
ckobok, Hanpumep:

(cmd1l && cmd2) | cmd3

B sTom npumepe ctaHpapTHbili BbIBOA koMaHA cmdl n cmd2 (ecnu, KOHeYHO, OHa
BoobLue ByaeT BbINONHATLCS) ByAeT HanpaBneH Ha CTaHAAPTHbIN BBOA cmd3.

st 6ostee oapobHOit MHPOPMAIIAN O TPOTPAMMUPOBAHNY Ha, SI3bIKE
Bourne Shell cienyer obparutbest K crernpanbHoil aureparype [1].

1.4.14. IlepemeHHbIE OKPY>KEHUA

Brommosastonmuecss 8 OC Unix mporpamMMbl UMEIOT BO3MOXKHOCTH I10-
JIyIaTh HEKOTOPYIO (OOBIYHO CBSI3AHHYIO C INIODAJBHBIMU HACTPONKAMMU)
nH(MOPMAIIIO U3 TaK HA3BIBAEMBIX NEePEMEHHbIT okpydHcenus. Oxpy-
otcenue PaKTUIECKH IIPEJICTABIISET COOOI MHOXKECTBO TEKCTOBBIX CTPOK
Bugia VAR=VALUE, rjie VAR — uMmsa nepeMmennoit, a VALUE — e€ 3HadeHue.

Ha camom Aene OKpy>xXeHwne CcBOEé Yy Ka)Kp,OVI 33I'|qu,eHHOI7I nporpamMmmmbl, TakK Ha-
3biBaeMoro npouyecca. lNpouecc nMeeT BO3IMOXHOCTb U3MEHUTb CBOE OKPY>KEHUE:
,El,06aBI/ITb HOBbIE NEPEMEHHDbIE, YOA/INTb Y)XKE UMEOLWNECA NNN NSMEHUTb UX 3HAYEHNA.
Korga onnH npouecc 3anyckaeT gpyroii npoLecc, To NOPOXAEHHbIA NPOLEcc 0bbIYHO
HacnepyeT OKpPY>XeHue NpoLecca-poanTens.

OjtHoit 13 HanboJtee BAYKHBIX SBJISIETCS TIepeMeHHast ¢ numeneM PATH. Dta
IepeMeHHas COAEPKAT CIIMCOK KaTaJI0rOB, B KOTOPBIX CJIeLyeT HCKATh UCIIOJI-
HsIeMbIi1 (baiiy1, ecim mMoIb30BaTeNb Jajl KOMaH Iy, He yKa3as KaraJyor. Crout
TaKKe yIOMdAHYTh nepemMeHHyio HOME, comepzkaliyio OyTh K JOMAIITHEMY
KaTaJIOTy MOJIb30BaTe s; nepeMeHHy0 LANG, 10 KOTOpOil MHOTI'OsI3bIYHbBIE
[IPUJIOZKEHUS OIIPEJIETISIOT, Ha KAKOM HA3BbIKE CJIe/IyeT BBIIABATH COOOIIEHNUS;
nepeMeHHy10 EDITOR, B KOTOPYIO MOXKHO 3aHECTU UMd IIPEIIIOIUTAEMOIO
peZaKkTopa TeKCTOB. Pa3ymMmeercs, CIIMCOK IIePEMEHHBIX OKPY2KEHUSI ITUM He
ucyeprnbiBaercs. Bech HAOOp MMEONUXCS B BAIIEM OKPY2KEHUH TIEPEMEHHBIX
MOYKHO YBUJIETH, JIJaB KOMaHJIy set 0e3 mapamMeTpoB.

WuTrepruperaTop KOMaHIHON CTPOKHU MIPEIOCTABIISIET BO3MOXKHOCTH IO
VIIPABJICHUIO TIEPEMEHHBIMU OKPY2KeHUsI. Bo-TepBbIX, IpU cTapTe WHTEP-
[IPeTaTop KOIMPYEeT BCE OKPY?KEHUE B CBOU COOCTBEHHbBIE IIepeMeHHbIe (3a-
MeTHM, YTO BHYTPEHHHE IIepEeMeHHbIe NHTepIIPeTaTOpa OPraHN30BaHbl TaK
2Ke, KaK IlepeMeHHbIe OKPY2KEHHUs, a IMEHHO — B BHJIe HAOOpa CTPOK BUJIA
VAR=VALUE), TaKk 4TO K HUM MOXKHO OODATUTHCSL:

$ echo $PATH
/usr/local/bin:/bin:/usr/bin
$ echo $HOME
/home/stud/s2003324
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$ echo $LANG
ru_RU.KOI8-R

Kpowme Toro, nHTEpIIpETATOD IIPENOCTABIIAET BO3MOXKHOCTH KOIIMPOBATH
3HAYEHUs [IePEMEHHBIX 00PAaTHO B OKPYZKEHHUE C IOMOIIHIO KOMAH/Ibl eXport:

PATH=$PATH:/sbin: /usr/sbin
export PATH

WJIA IIPOCTO
export PATH=$PATH:/sbin:/usr/sbin

OTmernM, 4TO caMu 1O cebe IPUCBANBAHUS BHYTPEHHUX IIEPEMEHHBIX, [0~
JIOOHBIE TEeM, YTO MBI UCIOJIb30BaIN B KOMAHIHBIX (dailiax B IPeAbLIyIIeM
naparpade, Ha OKPY’KeHIE HUKAK He BJIUSIOT.

Ilepemennyio MOXKHO yOpaTh U3 OKPY2KEHHS € IOMOIIBIO KOMaHT unset
u export:

unset MYVAR
export MYVAR

Momudukariust OKpyKeHHUsI BIUIET Ha BBITIOJTHEHUE BCEX KOMAH/]I, KOTOPbhIE
MBI JIaeM UHTEPIIPETATOPY, IIOCKOJIbKY 3allyCKaeMble HHTEePIPETaTOPOM IIPO-
IIECCHI HACJIEYIOT Y2Ke MOIN(UIINPOBAHHBIN HAOOP TePEMEHHBIX OKPYKEHUS.
Kpome Toro, nmpu HeoOX0IMMOCTH MOXKHO OT/IEJIBHO B3ATYIO KOMAHJIY 3ally-
CTUTH ¢ MOIU(UIMPOBAHHBIM TOJIBKO JJIs HEE OKPYKEHUEM. DTO JeJIaeTCs
IIPUMEPHO TaK:

VAR=value command

Tak, 8 OC FreeBSD M0:XHO cMEHUTH HWHQOPMAIIIIO O MOJIH30BaTENE, BKJIIO-
4asl UCIOJIb3YEeMbIl KOMaH/IHbBIA NHTEPIIPETATOP, C HOMOIIBIO KOMaH a6l chfn,
KOTOpas IIpeJiiaraeT K peJJaKTUPOBAHMIO OIIPEJIeIEHHBII TEKCT, N3 KOTOPOT'O
3aTeM U3BJIEKAET HY>KHbIE 3HAUEHMs. DTa KOMAHJIA 10 YMOJTIAHUIO 3aITyCKa-
eT peJaKTOp TEKCTOB Vim, 9TO He JJIsT BCEX MOJb30oBaTeseit yaoono. Burittn
U3 TOJIO’KEHUsI MOXKHO, HAIIpUMED, TaK:

EDITOR=joe chfn

B srom ciyaae O6yner 3amyiieH pegakTop joe.
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1.4.15. IIporokoaupoBaHue ceaHca paboTbl

[Ipu BBITOTHEHNN 3a/IaHUI TPAKTUKYMa YacTO TpebyeTcs IpeICcTaBUTh
IIPOTOKOJI ceanca paboThI ¢ MPOrPAMMOIi, T. €. TEKCT, BKIIOYAIOMNA KAK WH-
dopMaIuo, BBOIUMYIO IOJIb30BATEIEM, TaK U HH(POPMAIHIO, BBIABACMYIO
IPOrpaMmoii. DTO JIErKo CAEIATh ¢ IIOMOIIBI0 KOMaHbl script. YTo6n! Ha-
JaTh MPOTOKOJMPOBAHNUE, 3aIlyCTUTE KOMAHLy SCTipt ¢ OJHUM HapaMeTpOM,
zagaiomum uMs daitiaa nporokosa. JJist OKOHYaHUS TPOTOKOIUPOBAHMS
naxkmure Ctrl-D («kouen daiinay). Hanpumep:

$ script my_protocol.txt
Script started, file is my_protocol.txt

$ 1s

al.c Documents my_protocol.txt tmp
$ echo "abc"

abc

$ [Ctrl-D]

Script done, file is my_protocol.txt
Qaiir my_protocol.txt Temepb COAEPKUT IPOTOKOJI CeaHca padOThI:

Script started on Wed May 17 16:31:54 2015
$ 1s

al.c Documents my_protocol.txt tmp

$ echo "abc"

abc

$
Script done on Wed May 17 16:32:14 2015

1.4.16. I'pacdbmnyeckas noacucrema B OC Unix
Ob6i1ue cBegeHUs

B orimune or Hekoropwix apyrux cucrem, OC Unix cama 1o cebe He
BKJIIOYAET HUKAKHUX CPEJICTB TOJIEPKKH rpaduaeckoro marepdeiica. s
pabotsl B rpadudeckom pexkume B OC Unix ucmosib3yercs mporpaMMHbIii
KOMILJIEKC 110JT obmuM HazBanmeM X Window System, KoTopsiit cocTouT
13 OOBIMHBIX HOJIB30BATEIHCKIAX [IPOIPAMM U HeE sSIBJISIETCsI, BOODIIE TOBODSI,
9aCThIO OIIEPAITMOHHON CUCTEMBI.

VIHOF,D,a MO>XHO BCTPETUTb B JINTEPATYPE W pPa3roBopax HaMMeEHOBaHUE
<<XWindows>>. Takoe HauMmeHOBaHMe sABASIETCA KaTEropn4eCckn HenpaBubHbIM, 4TO
cospatenu cuctembl X Window HacToiiuneo nogyepkusatot. Cnoso «window» (okHO)
B HAWUMEHOBAHNN 3TON CUCTEMbI OOJIXKHO CTOATb B €UHCTBEHHOM 4YUCNE.

[enTpanbabim KoMmorerTOM X Window System siBjsieTcst mporpam-
Ma, OTBeYAIoNas 38 0ToOparkeHune rpaduIeckoil nHMOpPMAIIN Ha JUCILIeE
[I0JIB30BaTENIs. DTa IporpaMMa Ha3biBaeTcs X-cepsepom. Bee mpuioxkenus,
UCIIONTB3YIoIMe TpaduKy, 0OpamamTcs K X-cepBepy € 3aIpoCaMy Ha, BBIBO/I



102 IIpenBapurenbubie CBEIEHUS

TOrO WM MHOIO M300parKeHusT; TaKUM 00pa30oM, X-CepBep IPEeIOCTaBIISIET
IPUJIOKEHUsIM ycayey (cepBuc) orobpazkenus rpadbudeckoil nHMOPMAIUH,
OTKy/la ¥ IMPOUCXOINT Ha3BaHUE «X-cepBep». [Iporpammbl, obpariatormm-
ecss kK X-cepepy (To ecth Bce mporpammbl, paboraromue B OC Unix u
UCIob3yonume rpaduKy ), HA3bIBAIOTCS, COOTBETCTBEHHO, X-KJIMEHTAMH.

OTeIbHOrO YIIOMUHAHUST 3AC Ty KUBAIOT X-KJIMEHTHI CIIEIHAILHOIO THIIA,
Ha3bIBAEMBIE 0KOHHbMU Mernedrcepamu. OKOHHBIA MeHeIKep OTBEYAeT 38
obpaMJIeHNe TTOSIBJISIONINXCS Ha, 9KPaHe OKOH — OTPHCOBBIBAET PAMKH U
3aroJIOBKU OKOH, ITO3BOJISET IIepeMeInaTh OKHA 10 9KPaHy W MEHATDh MX
pasMmepbl. ABTOpaM Ipyrux rpadpuuecKux IIporpaMM, Kak CJIeICTBUEe, He
HY?KHO JIyMaTh O JIEKOPe OKHA; OOBIYHO X-IIPUJIOKEHNE OTBEYAET TOJIBKO 33
OTPUCOBKY TPSIMOYTOJIBLHOM 00JIACTH dKpaHa, He MMEIOeil Hu paMKH, HI
3aroJioBKa, HU MPOYUX CTAHIAPTHBIX 3JIEMEHTOB Jekopa okHa. C apyroit
CTOPOHBI, U TTOJIBL30BATE/Ib B 9TON CHUTyaIliud MOYXKET BBIOPATH M3 HECKOJBLKIX
OKOHHBIX MEHE/[?KEPOB TOT, KOTOPBII JIyUIlle OTBEYAET €r0 WHINBUILYATHHBIM
CKJIOHHOCTAM " IIOTpe6HOCT§H\/I.

ABTOp B CBOE BpeMsi JIlObUA LEMOHCTPUPOBATL «HEMOCBSILLEHHBIM» MPOCTEHbKU
CbOKyC, COCTOSIBLUNIA B 3aMeHe «Ha JIETY>» OKOHHOINo MeHen>kepa C aCKeTU4HO Bbl-
rnspgawero fvwm2 Ha fvwm95, B MeNbYalwmnx NogpOBbHOCTSAX KOMUPYIOLWNIA BHELIHNIA
Bug MS Windows-95. OcobeHHo nodemy-To BredaTaser sputeneli ToT cakT, 4To
OTKPbITbIE NMPUNIOXKEHUA NPU 3TOM HUKYyAA HE OEBAIOTCA.

OmHOlT U3 caMBbIX IOIYJISIPHBIX X-KJIUEHTCKUX IIPOIDAMM SIBJISIETCSI
xterm — smynATOp ajadaBuTHO-TIUdPOoBOro jaucmies mig X Window. B
pabore MOXKeT OBITh YI00HO 3aBECTU OJHOBPEMEHHO HECKOJIBKO IK3EMILIs-
POB TIporiecca xterm, KayK/Iblif 13 KOTOPBIX MTOPOKIAET CBOE OKHO, B KOTOPOM
3alyCKaeT KOIUI0 WHTEPIIPETATOPa KOMAHIHON cTpoku. B omHOM OKHE MBI
MOXKEM 3aIlyCKaTh PeJaKTOP Vi, B JPYTrOM —- BBINOJIHSITD TPAHCJISIIIIIO U
OTJIAJKY, B TPEThEM — 3aIlyCKATh TECTOBLIE TIPOTPAMMBI U T. JI.

3amyck X Window u BbIOOP OKOHHOI'O MeHe2Kepa

B 3aBucumocTtn or KoHbUryparuy KOHKPETHON MAaIIUHBI CHCTEMA
X Window MoxKeT oKa3aThCs yKe 3allyleHa, Jud0 BaM Oy[eT Hy»KHO 3a-
IIyCTUTh €€ caMOCTOsITeIbHO. OOBIYHO ITO JIEJIAETCs C MOMOIIBI0 KOMAH,IbI
startx, KOTopad, B CBOIO O4epe/ib, 3allyCKaeT NporpaMMmy xinit.

BOSMO)KHO, B BalUel JIOKaJbLHOW ceTu NPUCYTCTBYET MalllHa, BbINONHANOWAA
poJSib CepBepa NPUJIOKEHNA HA OCHOBe xdm; K TakKOl MalLUMHE MOXHO NOAKIOYUNTLCS C
nomowbto wtaTHbix cpeacts X Window Takum obpasom, 4To BCe BaluM NporpaMmel
ByayT BbINONHATLCS Ha 3Toli (YAaNéHHOI) MawnHe, a Ha BaLIeM JIOKasibHOM paboyem
MecTe ByfeT OCyLUECTBASATLCA TONIbKO OTODpaXkeHne nx rpacpuHECKNX OKOH, T. €. Balll
KoMnbloTep byaeT urpatb poab X-Tepmunana. Ytobbl npoBepuTh, €CTb N B BaLuei
cetu xdm-cepsepa, nonpobyiite gaTe komaHgy «X -broadcast» Ecnun xdm-cepsep
B Ballel ceTun p,eﬁCTBI/ITeJ'II:HO €CTb, NOCNE NEPEKNIOHEHNA B Fpad)l/l'—IeCKI/Iﬁ PEXNUM Bbl
YBUAUTE NpUriaLleHne K BBOAY UMEHU 1 Naposs ANs Bxoga Ha 1ot cepeep. Ecaun xdm-
CEPBEPOB B CETN bonbLue OAHOro, CHa4daJsla Bbl YBUANTE NX CMNCOK C NPEANIOKEHNEM
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BbIOpaTh, YCNyramu Kakoro 13 HUX Bbl XKEAETE BOCMO/Ib30BaTbCs. Ecnm B Teverne 15—
20 cekyHA nocie nepexoaa B rpaddnHecKnii pexxmm HuYero nogobHoro He NPon3oLwa0 —
ckopee Bcero, xdm-cepsep B Balueli ceT OTCYTCTBYeT.

Komanga startx Bmecte ¢ X-cepBepoM 3aIyCTUT JJIsT BAC TOT WJIM UHOM
OKOHHBIN MeHe/[zKep. B HEKOTOPBIX CHCTEMAaX OKOHHBIN MEHeIKep MOXKHO
BBIOpaTh M3 MEHIO, MOSBJILIONIErOCcs cpa3y mocie 3amycka X Window, B
JPYTUX CUCTEMaxX BBIOOD KOHKPETHOI'O OKOHHOI'O MEHEKEPA OIPeIesIseTCs
KOHMUTYpaImeit.

Eciu kouduryparust cucreMbl Bac IO T€M WM WHBIM IIPUYAHAM He
yCTpamBaeT, BbI MOKETe HACTPOHUTH €€ II0 CBOEMY BKYCY IIyTEM CO3/IaHUS B
JOMAIITHEH qupeKkTopun (haitia ¢ uMeHeM .xinitrc (.HI/I6O €ro peIaxKTUupo-
BaHUs, ecJu Takoil dailn yxe ectsb). ObpaTure BHUMaHUE HA TOUYKY Iepe]|
nmeHeM daiiia, ona BaxkHa. [lo cyTu .xinitrc npejcrasisier coO0i KOMAaHI-
HBII (aiil, 13 KOTOPOTro 3aIyCKAIOTCs MPUKJIAIHbIE TPOTPAMMDBI, BKJIIOYAs U
caM OKOHHBIN MeHemKep. [IporpamMma xinit 3amyckaeT X-cepBep, a 3aTeM,
COOTBETCTBYIOIUM 00pa30M yCTAHOBUB IT€PEMEHHbBIE OKPYKEHUsl, HAUNHA~
eT BBINOJTHEHNE KOMAH)[ 13 .Xinitrc. 3aBepIienne BBIOJHEHHs .Xinitrc
o3HavaeT 3aBepirenne ceanca paborer ¢ X Window, mpu stom mporece X-
cepBepa 3aBepiiaercs. [Ipocreitmuiit mpuMep .xinitrc MOXKeET BBITVISIETD
NIPAMEPHO TaK:

xterm &
twm

B arom cityuae caadana Gyer 3aimyiies xterm (ero Mbl 3aIlyCKaeM Ha BCAKUI
ciiydail, 9700l MOXKHO OBLIO paboTaTh, JHayKe eC/ii OKOHHBIN MEHeJKep
uMeeT HeyJOOHYI0 KOH(DUIYPAIIHUIO), IIOCJIe Yer0 — CTAHIAPTHBIT OKOHHBII
Meremkep twm. OOparnuTe BHUMaHUE, YTO Xterm 3amycKaercs B (DOHOBOM
pezkuMe (JJIsl 9TOro B KOHIIE [IEPBOii CTPOKY IIOCTABJIEH 3HAK &). DTO CIEJIAHO,
9TOOBI HE OXKUJATH €r0 3aBEPINEHUs JJIs 3aIyCKa, twm.

OKOHHBIIT MeHePKeP twm JIOCTATOYHO HPUMHUTUBEH. XOTsI HEKOTOPBIE
nosb3oBaTen UnixX MCIOIL3YIOT HMEHHO €ro 2, BbI, BO3MOMKHO, 3aXOTUTE
opoboBaTh JIpyrue OKOHHBIE MeHe[Kephl. B Balmeil cucreme MOryT OBITH
YCTAHOBJIEHBI, KPOMe twm, Takue OKOHHbIE Mene/Kepbl, Kak FVWM, Ice WM,
WindowMaker, Fluxbox u npyrue; kpome TOro, Bbl MOKeTe 0OHADYKUTH U
Gouee pazsureie OM, Taxne kax KDE u GNOME?2. Yro6b! BOCIIO/IB30BATECS
IceWM, uamennte Bamm .xinitrc:

xterm &
icewm

Ecmu et mpeanounraere KDE, Bamn daiin MoxkeT BBIIVIAIETH TaK:

32Ha,a0 CKa3aTb, YTO twm B cCUCTEeMe IIPUCYTCTBYET NIPAKTUYIECKU BCEra, 9ero o JApyrux
OKOHHBIX MEHeZKepaX He CKaKellb.

338(}61‘0 CyHIieCTByeT HECKOJIbKO JI€CATKOB OKOHHBIX MEHEI2KEPOB, TaK ITO HpI/IBe,ZLéHHbeI
CIIMCOK HE€ MOXKeT IIPETeHI0BaTh Ha IIOJHOTY.
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xterm &
startkde

Br160p KOHKPETHOI'O OKOHHOT'O MEHEJZKEPa CPEU MHOXKECTBA JTOCTYIITHBIX
3aBUCHUT B OCHOBHOM OT BAIUX JINUHBIX MpeIIouTeHnil. Tak, cranmapTHBIIT
OM twm BBINVISIIAT JOCTATOYHO aCKeTHIHO, Toria Kak KDE mo BeraypHOCTH
CBOETo rpaduIecKoro aAu3aiiHa, MoXKaJIYH, TPEBOCXOIUT CHCTEMBI CeMeCTBa
Windows. B 1o ke Bpems KDE Becbma TpeboBaTesieH K pecypcam H OIILy-
THMO «TOPMO3HUT» Ja2Ke Ha CPABHUTEJHHO OBICTPBHIX KOMIIBIOTEPAX, TOTA
KAaK aCKeTU4YHble twm, fvwm 1 J1a2ke JIOCTATOYHO PA3BUTBINA B AU3ATHEPCKOM
OTHOIIIEHNN icewm paboTaloT ¢ MPUEMJIEMON CKOPOCTBIO JayKe Ha KOMIIbIO-
repax ¢ nporeccopamu Pentium-1 (KDE na Takux Mammbax Jydrie u He
IpOGOBATH 3AIlyCKATH ).

Ormerum, uro KDE npennasHadeH B OCHOBHOM JUJIsl [IOJIb30BaTe e, He
YMEIOIAX U He YKEeJAIINIX padoTaTh B KOMaHAHON cTpoke. [Ipodeccrnonans-
HbIE TIPOI'PAMMUCTBI M CHCTEMHBIE 3JIMIHUCTPATOPBI OOBIYHO MTPEIIIOYNTAIOT
OKOHHbBIE MEHE[?KEPbI IIOIPOIIIE.

Pabora ¢ kjaccuyecKuMu OKOHHBIMUI MeHe/2KepaMu

K riaccuaeckum OM mbr oTHOCHM twm, fvwm 1 HekoTOpble npyrue. Ciie-
JIyeT OTMETHUTH, ITO JII000I OKOHHBIN MEHE/KED MMeeT BeCbMa Pa3BUTHIE
CpeJICTBa HACTPOIKH, TO3BOJISIIONINE CYIIECTBEHHO U3MEHUTL €ro IIOBE/Ie-
HUE, TAK YTO JIaTh UCUYEPIBIBAIONLYIO HHCTPYKIIXIO IO PaboTe ¢ KAKUM-THO0
13 OKOHHBIX MEHE?KEPOB Ha YPOBHE «HAKMUTE TAKYIO-TO KJABUIILY JIJIsi
MTOJIy9€HUsT TAKOTO-TO pe3y/IbTaTay ObLI0 Obl 3aTpyaHUTEbHO. B 3TOM mapa-
rpade Mbl OrpaHHINMCs OONUME PEKOMEHAIIAMI, KOTOPBIE TO3BOJISIT BaM
OBICTPO OCBOUTH PabOTy C BaIIUM OKOHHBIM MEHEJYKEPOM B TOW KOHMUTY-
pamnum, KOTopasi yCTaHOBJIeHA B Bameil cucreme. [lpu xkeanum BbI MOXKeTe
U3MEHHUTD JI0ObIe HACTPONKN OKOHHOI'O MEHE/[?Kepa; 38 HHCTPYKIUSAMU 110
9TOMY IIOBOJLY CJI€/LyeT OOPATUTHCA K TEXHUIECKONU JTOKYMEHTAIIMH.

Wrak, nepBoe, 9T0 MOXKHO ITOCOBETOBATD IIOCJIE 3aIlyCKa OKOHHOT'O Me-
HeJI>Kepa — 3TO IOIBITATHCA IMOHATH, KAKUM O00Pa30M B HEM BBICBETUTH
riaBHOe MeH0. Bo Becex kiaccmueckux OM ryiaBHOE MEHIO BBIIAETCs, €CJin
MEIKHYTh JIEBOI KHOIIKON MBIIIH 6 A1000M c80000H0M mecme Kkpara (To
€CTh B TAKOM MeCTe, KOTOPOe He 3aKPBbITO HUKAaKuMu OKHamu). OTMeruM,
qTo B Kyaccmaeckux OM He HO/IepKUBAETC HUYErO HOXOXKEro Ha «ITUKTO-
rpaMMbl Ha pabodeM CTOJIey, TAK UTO 3AIyCK IPOrPAMM MOXKHO OCYIIECTBUTD
JInbOo Yepe3 MEHIO, JInhO € TOMOIIBI0 KOMAHIHON CTPOKH, JOCTYI K KOTOPOit
MOYKHO TOJIYYUTh, 3aIIyCTUB IIpOrpaMMy xterm uin aHajgoruduayo. OObraHO
xterm mjinM KaKO-TO ero aHaJjor MMEeEeTCs JIMOO B CAMOM IJIABHOM MEHIO,
Jmbo B ero HOJMEHIO, Ha3blBaeMOM <«terminalsy, «shells» u 1. 1. Ecim y Bac
y2Ke €CTb OJIHO OKOIIIKO ¢ KOMAaHJHON CTPOKOI, MOXKHO 3aIlyCTUTb HOBBIN
9K3EMILISAP xterm, 1aB KOMaHLy
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xterm &

Ob6paruTe BHIMaHUE HAa CUMBOJ «&». [IporpaMmmy xterm Mbl 3aIycKaeM B
donoBoM pexkuMme, 4TOBbI CTapbIil FK3EMILIAP Xterm (C IOMOIIBI0 KOTOPOro
MBI JIaEM KOMAaH/Iy) He JKJIAJI €r0 3aBEepIIeHNUs: B IPOTUBHOM CJIydae 3aIlyCK
HOBOT'O Xterm TepsieT CMBICJ, BEJb y HAC BO BpeMsl ero paboThl He Oy/eT
BO3MOXKHOCTH TI0JIb30BATHCSI CTAPBIM IK3EMILISIPOM.

[Iporpamma xterm mmeer pa3BuTyio cuctemy omruit. Hampumep,

xterm -bg black -fg gray &

BAILYCTUT IMYJIATOD TEPMHUHAJA HA depHOM (DOHE ¢ cepbiMu OyKBamu (TOT
7Ke HabOop I[BETOB OOBIYHO UCIOJB3YETCs B TEKCTOBOI KOHCOJN).

Knaccuueckum B cucreme X Window cumraercst oBesieHre, Mpu KOTO-
poM (bOKyC BBO/A HAXOIUTCS B TOM OKHE, B KOTOPOM PACIIOJIOXKEH KYPCOP
mpimn®?, Takoe coruiamenue mo3BoJiseT, HapuMep, paboTaTh ¢ OKHOM, KO-
TOPOE YaCTUIHO CKPBITO NPYTUMU OKHAMU, HE BBITACKUBAsS €r0 Ha BEPXHUI
yposenb. Takoe nosenenue (nmenyemoe FocusFollowsMouse), ogaako, Mo-
JKET OKA3aThCsl HEMPUBBIYHBIM; TPU HEOOXOJAMMOCTHA €r0 MOYKHO CMEHUTH
Ha 6oJiee npusbiuHoe, HasbiBaemoe ClickToFocus, ¢ moMoIbio HaCTpoeK
BaIllero OKOHHOIO MeHeKepa. B Ji060oM ciiydae cjeuTe BHUMATETHLHO 38
[TOJIOYKEHNEM KyPCOPa MBIIIIH.

ITokazaTph 1OIHOCTBIO (HOAHATH Ha BEPXHUIl YPOBEHb) OKHO, KOTOPOE
YACTUYHO CKPBITO, MOXKHO, IIEIKHYB MBIIIBIO 1O €ro 3a20406KYy (a He 10
JI060My MeCTy OKHA). Barmm HacTpOiKn MOTYT IpejycMaTpuBaTh U o0paT-
HYIO ollepanuio («yTONUTb» OKHO, IIOKA3aB TO, YTO [O0J HUM) — OOBIYHO
9TO JIeJIAETCsI «IMETYKOM» MPaeot KHOIKU MBI 10 3arojioBKy. s me-
pPEMEITeHNsT OKHA TI0 SKPAaHy TaKKe CJIYyKUT €ro 3arojoBOK: JIOCTATOYHO
HABECTHU Ha 3aroJIOBOK KypPCOD MBIIIU, HaXKATh (M HE OTIYCKATH) JIEBYIO
KHOIIKY, BBIOPATh HOBOE MOJIOXKEHWEe OKHA U OTIIYCTUThH KHOIKY. Eciaun 3aro-
JIOBKA OKHA HE BUJAHO (HAIIPUMED, OH CKDPBLIT HOJ JAPYIUMH OKHAMHE), Ty K€
OIIEPAIINIO MOXKHO IIPOJIEJIATH C IOMOIIbI0 BEPTUKAJIBHBIX ¥ NOPU30HTAJIBHBIX
Jacrell paMKH OKHA, KPOME BBIJEJIEHHBIX YIACTKOB B YIOJKAX PAMKU; 9TH
YIJIOBBIE YYAaCTKU CJIyXKaT I U3MEHEHWsI Pa3MepOB OKHa, TO €CTh IIPHU
MIPOTSATUBAHUU UX MBIIIKON TePEMEIAaeTCs He BCE OKHO, & TOJIBKO TOT €ro
YTOJIOK, KOTOPBIl BBl 3aXBATHUJIN.

EC.HI/I BbI IIOTEPsAJIN HY2KHOE BaM OKHO, O6I)ILIHO €0 MO2>KHO JIEI'KO OTBbIC-
KaTh, MEJIKHYB NPaotl KHOIKON MBI B CBOOGOIHOM MecTe sKpana. OObIaHO
[IpU 9TOM BBIJIAETCSI MEHIO, COCTOSINEE U3 CITHCKA CYIIECTBYIOMMX OKOH.

B 6osbImHECTBE Ciy4YaeB OKOHHBIE MEHEPKEPHI MTOJ[JIEP;KUBAIOT TaK Ha-
3bIBaeMblil BUPTYaJbHbIH pabounii cros (virtual desktop), cocrosmmit uz
HECKOJIbKUX «BHPTYAJIbHBIX 9KPAHOBY», HA KaXKJIOM U3 KOTOPBIX MOXKHO pa3-
MECTUTH CBOU OKHA. JTO OBIBAaET yI00HO, €Cjii Bbl paboTaeTe OJHOBPEMEHHO

34310 orstmuaeTcsa ot nosenenus B Windows, rae 1yt mepeMertennst poKyca BBOIA
HEOOXO0/IUMO BBIGPATH OKHO, IIEJIKHYB 110 HEMY MBIIIKOH, DU 9TOM OKHO O0SI3aTEIbHO
IIOKA3bIBAETCA IIOJTHOCTBIO.
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¢ OOJIBIIIUM KOJIMYIECTBOM OKOH. KapTa BHPTyaJbHOrO pabovero croja, Ha
KOTOPOIi M300parkeHbl BUPTYAJIbHBIE SKPAHBI, OOBITHO HAXOIUTCS B IPABOM
HIZKHEM YIUIy 9KpaHa; 9TOOBI MePEKJIFOUNTHCsT Ha HYKHBII BaM BUPTYaJIb-
HBIIl 9KpaH, JOCTATOYHO MIEJIKHYTH MBIINIBIO B COOTBETCTBYIOIIEM MECTe
KapThI.

W3 0KOH, B KOTOPBIX OTOOPaXKaeTcsi HEKUil TEKCT, OOBIYHO MOYKHO CKO-
[IIPOBATH ITOT TEKCT B JIpyrue OKHa. Jljist 3TOro J0CTATOYHO BBIJIEJIUTH
TEKCT MBIIIBIO; B OOJIBITUHCTBE TPOrPaMM, pabOTAIOIINX IO YIIPABICHIEM
X Window, HeT criennaabHON OMEPAIH «COPY»: KOMUPYETCsS TOT TEKCT, KO-
TODPBIi BhIe/eH. BeTaBKa BBIIEIEHHOTO TEKCTA OCYIIECTBIISIETCS Mmpemved
(cpereit) KHOMKO# MbI. CKOpee BCEro, Ballla MBI OCHAIIEHA «KOJECOM»
JIJIST CKPOJIJINHTA; OOPATUTEe BHUMAHHUE HA TO, YTO HA ITO KOJIECO MOYKHO
HakaTh CBEPXY BHU3, HE MPOKPYYHUBasi €ro, U TOT/a OHO CpaboTaeT Kak
06bIuHast (TpeTbs) KHOIKA, YTO BaM, COOCTBEHHO, U TPEByeTCsl.

1.5. Terrepb HEMHOTO MaTeMaTUKU

B sr0it rimaBe MBI paccMOTpUM OY€Hb KPATKHE CBEIEHUS U3 OOJACTH Ma-
TeMaTHKH, 6e3 3HAHUA ¥ HOHUMAHHs KOTOPBIX B XOJ€ JIAJIbHEHIIEro ITeHms
9TON KHUrM (M M3y4YeHHs [IPOIPAMMUPOBAHUSI) Y BAC COBEPIIEHHO OJIHO-
3HAYHO BO3HUKHYT MPOOJIEMBI. B OCHOBHOM 3TH CBEJIEHUS OTHOCSTCS K TaK
HA3BIBAEMO JuckpemHot Mamemamuke, KOTOpasi COBEPIIIEHHO UTHOPHUPYeT-
cd B IIKOJIBHOIT IIporpamMme II0 MaTeMaTHKe, HO B IIOCJIEHUE T'O/IbI BOILIA
B IIpOrpaMMy MIKOJIbHON mHMopMaTuku. K coxkaienunio, To, KaK 9TH BeIn
OOBIMHO M3JIAralOTCsd B IKOJIE, HE OCTABJseT HAM WHOTO BBIOODA, KPOME KakK
paccKa3aTh UX CAMHUM.

1.5.1. DaemMeHTbI KOMOMHATOPUKM

Kombunraropukoit HasbpiBaeTcs pas3iesl MaTeMaTUKU, OXBATBIBAIOIIAN
3a/1a491 BPOJE «CKOJIBKUMH CIIOCODAMU MOZKHO...», <CKOJIBKO CYIIECTBYET
Pa3/IMIHBIX BAPUAHTOB...» M IIPOYEE B TAKOM JyXe. B KOMOMHATOpDUKE BCe-
IJIa PACCMATPUBAIOTCHA KOHEYHDE MHOHCECMEE, C ITIEMEHTAMU KOTOPBIX BCE
BpeMs YTO-TO IIPOMCXOJIAT: UX IIePEeCTaBJIAIOT B Pa3HOM IIOPsAJIKe, YacTh U3
HUX OTOPACBIBAIOT, TIOTOM BO3BPAIAOT 00PATHO, OOBLEIUHSIIOT B PA3HbBIE
I'PYIIIBI, COPTUPYIOT M CHOBA IIEPEMEINTUBAIOT U BOOOINE BCAYECKH HAJ[ HUMHU
U3MBIBAIOTCS. Mbl HAYHEM C OJTHON M3 CAMBIX IPOCTHIX 3339 KOMOUHATOPH-
KU, KOTOPYIO, BO N36eXKaHue JIUIITHErO 3aHY/ICTBA, CDOPMYIUPYEM ST3BIKOM
yIeOHUKA JJTsT MJIAJIIIETO IIKOJIHHOTO BO3PACTA.

Bacst u Ilerst permnan mourpath B mmnnoHOB. s atoro Bacs me
IOJICHHJICST IPUKPYTHTH K OKOIIKY CBO€H KOMHATHI TPU IIBETHBIE
JIAMIIOYKH, KOTOPBIE XOPOIIIO BH/IHO CHAPYKH, €CJIH HX 3aXK€Ub,
OPUYEM 3aXKUTATH KaXKIVI0 U3 JJAMIIOYEK MOXKHO HE3aBHCHMO
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or apyrux. Bacst IpuKpyTHII JIAMIIOYKH H&A COBECTbH, TaK 9TO
MeHSITh ux Mectamu Hejib3si. CKOJIBKO pa3HbIX CHTHAJOB MO-
ket riepenatb Bacst Ilere ¢ moMoOIIbO CBOUX JIaMIIOYEK, €CJIH
BapHaHT «HH OJHA HE 'OPHT» TOXKEe PaCCMaTpPUBaTh KAK CHIHAJI!
Bacst Touno me 3Haer, korga IleTst pemuT mocMOTpeTh Ha €ro
OKHO, TaK 9YTO BCSIYeCKHEe BapHAHTHI ¢ a30ykoii Mopse u apy-
ruMu moJ00HBIMH CHIHAJIBHBIMU CHCTEMaMu He moaxonut: Bace
HY>KHO IPHUBECTH JIAMIIOYKH B IIOJIO?KEHHE, COOTBETCTBYIIOIEE
epegaBaeMoOMy CHIHAJIY, © B TaKOM BHJE€ OCTaBUTH HaJOJIIO,
gr0bbI IleTst TO9HO ycriesr 3aMeTHTh CHTHAJT.

Muorue auTtaresn, BOSMOXKHO, IaJlyT MIPABWIBHBIA OTBET 0Oe3 JINIITHUX
pa3aymuil: BOCEeMb; OJIHAKO MHTEPEC 37eCh MPEJCTABISIET CKOpee He TO, Kak
BBIYHC/IUTH OTBEeT (BO3BECTU JBOWKY B HYKHYIO CTEIEHb), & TO, NO4YeMYy
OTBET BBIUMCJISIETCS UMEHHO TaK. UTOOBI BBISCHATH 9TO, Mbl HAYHEM C TPHU-
BHAJIbHOI'O CJIyYasi: KOIJIa JIAMIIOYKa Bcero ofaHa. Q4UeBHJIHO, YTO IepeiaTh
3/1eCh MOXKHO BCETO JIBa PA3HBIX CUTHAJA: OJWH U3 HUX OyJeT 0603HAYATHCS
BKJIFOUEHHOH JIAMITIOYKOI, 8 BTOPO#l — BBIKJIIOYEHHOI.

HobaBumM Termeph emé oaHy JAMIIOUKY. Ecim, HampuMep, 3Ta BTOpast
JIaMIIOYKa Oy/ieT BCE BpeMsl BKJIIOUEHA, TO MOXKHO Oy/IeT, KaK U IIPeX]IE,
rmepesiaTh BCETO JIBa CUTHAJIA: «II€pBas JAMIIOUKA BKJIOUYEHA» U <«IepBasd
JIAaMIIOYKa BBIKJTIOUeHa». Ho HUKTO He MelraeT BTOPYIO JIAMIIOYKY BBIKJIIO-
9UTh; B 9TOM ITOJIOKEHUU Y HAC TOXKe OYyJIeT /IBa PA3HBIX CUTHAJIA: «IIepBas
BKJIIOYEHA» U «IepBasi BbIKJToYeHay. OJHAKO TOT, KOMY MpPEIHA3HAYEHBI
cuTHAJIbI, B Hamell 3aja4de [leTs, MOXKeT cMOTpeTh Ha 0O€e JIAMIIOYKHU, TO
€CTh YyYUTBHIBATH COCTOsiHUE uX obeux. Ilepsble jaBa curnasa (npu BKJIIO-
YEHHON BTOPOH JlaMIIouKe) GyyT OTJIMIAThCA IJisl HEI'O OT BTOPBIX JIBYX
CUrHAJIOB (IIPY BBIKJIFOUEHHOI BTODPOH Jamiovke). Bcero, ciemoBaressb-
HO, MBI IIOJIyIUM BO3MOXKHOCTB IE€PEJAYN IE€THIPEX PASJIUIHBIX CATHAJIOB:
BHIKAIOUEHA-BBIKAIOUEHA, BHIKAIOUEHA-BRAIOUEHA, BKAIOUEHA-BOIKAIOUEHA T
BKAIOYEHA-BKNI0UEHA.

CHabauM 5TH YeThipe curHaja Homepamu or 1 110 4 u 100aBuM emg oHy
JIAMTIOYKY, TPeThio. Ecin eé BKII0YUTh, TO MOXKHO Oy/IeT mepegaTh IeThi-
Pe pas3JIMIHbIX CUI'HAJA (C HOMONIBIO BKJIIOUEHUs U BBIKJIIOYCHUSI [IEPBBIX
JIBYX JIaMIIO9€eK ). Eciin eé BBIKIIFOUNTD, MBI IOJIYINM €I YeTHIPE CUTHAJA,
KOTOPbIE OYIYT OTIINIATHCA OT MEPBBIX Y€THIPEX; BCEIO PA3HBIX CUTHAJIOB
oty guTcsi BoceMb. OCTaHAB/IMBATHCS HA 9TOM HAC HUKTO HE 3aCTaBJISET;
TIPOHYMEPOBaB MMEIOIINECsT BOCEMb CUTHAJIOB YnucjaMu oT 1 10 8 u m06aBuB
9eTBEPTYIO JIAMIOUKY, MBI TToIyunM 8 + 8 = 16 curnasoB. Paccyxaenns
MOKHO ODOOIIUATD: €CJTU C TIOMOIIBIO 1 JIAMIIOYEK MbI MOXKeM Irepeiarh [N
CUTHAJIOB, TO H0DABJIEHNE JIAMIIOYKI C HOMEPOM 7+ | yIBanBaeT KOJUIECTBO
BO3MOXKHBIX CUT'HAJIOB (TO €cTh MX modydaercss 2N ), HOCKOJIbKY NepBble
N y HAC TOJIYYAIOTCS C TOMOIIBIO MCXOIHO MMEBIITUXCS JTAMIIOYEK TPU BbI-
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KJIIOYEHHOH HOBOii, a Bropbie N nojydaercsa (BCE ¢ TeMHU JKe MMEBIIUMUCS
JIAMIIOYKAMH ), €CJIH HOBYIO BKJIIOYHUTD.

[Tosre3no OyIeT PACCMOTPETD 6bPOIHCIEH KDL CyUail: HI OJHON JTaMIIOY-
ku, To ecTb n = (. KonevyHo, B IIINOHOB TaK He IIOUI'DAEIIb, HO CJIydail, TeM
HE MEHee, C MATEeMAaTUIECKON TOYKM 3PEHUs BarKHbIA. Ha BOIpoc «CKOJIBKO
CUTHAJIOB MOYKHO TIepe/iaTh, uMes () JJaMIIoueKs, OOJIBITUHCTBO OObIBaTE e
OTBETUT «HUCKOJIbKO», HO, KAK HU CTPAHHO, 3TOT OTBET Heymadublil. B camom
JeJle, HAIlll «CUATHAJIBI» OTJIMYAIOT OJHY CUATYaIlUIO OT JPYTrOii, UJIN, TOYHEe,
OHH COOMBEMCMBEYI0M KAKUM-TO PA3HBIM CUTYyaIusaM. Eciau roBopuTs ere
TOYHEE, MOXKHO 3aMETHUTb, 9TO «CHTYyalldii»> Ha CAMOM Jejie ODECKOHEeTHO
MHOT'0, ITPOCTO TIPU TIepeJiade CUTHAJA Mbl HTHOPUPYEM HEKOTOpbIe (PaKTO-
pBI, TEM CaMbIM OObeIMHssT MHOYXKECTBO cuTyaruilt B oxay. Hanpumep, namr
FOHBII moH Bacs Mor 0603HAYUTh CUTHAJIOM «BCE JIAMIIOYKY [TOTAIIEHBI»
CUTYaINIO «MEHsI HET JIOMa»; OCTAJIbHbIE CEMb KOMOMHAIMI B CUIHAIM3AIIN
HAIUX JIPy3€eil MOTJIH OBl O3HAYATH «s JEJIAK0 YPOKUY, «sI UATAI0 KHIKKY»,
«g eM», «g CMOTPIO TE€JIEBU30D», «4 CIIJIIO», «d 3aHAT 9€eM-TO GIILé» ", HaKOHeIT,
«s1 HIYEM He 3aHST, MHE BOODIIE HEYEro JeJIaTh, TAK UTO MPUXOIU B TOCTHY.
Ecian BHMMAaTETIHHO TOCMOTPETH HA 9TOT CIUCOK, MOYXKHO 3aMETUTH, UTO B
JTI00OH M3 CUTyaInii BO3MOXKHBI JAJbHEHINEe YTOTHEHNs: CUTHA «SI €M»
MOXKET OJMHAKOBO 0D03HAYATH CUTYAIIUU «sI 00EIAI0», «sI YIKUHAI», «sI €M
BKYCHBIIl TOPT», «4 IBITAIOCH 0J10JIeTh HEBKYCHYIO U IIDOTUBHYIO IIEPJIOBKY»
U T.1I.; < JIeJIal0 YPOKU» MOXKET C PaBHBIM YCIIEXOM O3HAYaTh «s periaio
3aJlaud II0 MaTeMaTHuKe», «s PacKpallluBal0 KapThl, KOTOPbIe 33/aJd IIO
reorpaduny Wi «si CLyBaIO YIPaKHEHUs IO PYCCKOMY y cocelkn Karms.
Bo3MOXKHBI BADHAHTBI «sI JI€JIAI0 YPOKU U XOPOIIO Ce0sl YyBCTBYIO, TAK ITO
CKOPO BCE CIIeJIal0» U <5 JeJIal0 YPOKH, HO Y MEHs IIPU STOM OOJIUT 2KUBOT,
TaK 9TO JOMAIIHsIsT PA00Ta CErOJHs 3aTsHETCS». KaXK bl 13 BO3MOYKHBIX
CUT'HAJIOB HECKOJIBKO CHI2KAET ODOIIYI0 HEOIPEIeJEHHOCTb, HO, Pa3yMeeTcs,
He yCTpaHsieT e€.

Bepuémca k mameMy BbIpoKIeHHOMY npuMepy. He nmest Hu ojiHOM Jram-
[IOYKHU, MBI BOOOIIE HE MOXKEM OTJINYIATH CUTYAIIUU APYT OT JIPyTa, HO 3HAYUT
JIX 9TO, 9TO ¥ HAC HET BOOOIEe HUKAKUX curyarnnit? O4YeBUIHO, 9TO 3TO He
TaK: HAIHU [OHBIE NIIHOHBI ITO-IIPEXKHEMY YeM-TO 3aHATHI UJIH, HA00OPOT, He
3aHATHI, IIPOCTO HAIl BBIPOXKJICHHBINI BADHAHT CUTHAJIN3AINN HE TO3BOJISAET
9TU CUTyaluu pasandarsb. 1lompocTy roBopst, Mbl 006edUHUAL BCE BO3MOMHC-
HblE CUMYAUUY 8 00HY, TTOJHOCTHIO YOpaB KaKyIo-ub0 OnpeIeI6HHOCTD; HO
Be/lb Mbl OOBEIMHIIIA UX B 00HY CUTYaIuIo, a He B HOAb TAKOBBIX.

Tenepn y»ke BCE CTAHOBUTCS Ha CBOM MECTA: IIPU HYyJIE JIAMIIOYEK Y HAC
OJIH BO3MOZKHBIN CUTHAJI, a J0DABJICHNE KaXK/I0H HOBOI JIAMIIOYKHU yBeJIH-
YUBAET KOJIMYECTBO CUTHAJIOB B/IBOE, TaK 4To N = 2", Tj1e n — KOJIMIECTBO
JlamMriovuek, a N — KOJUIeCTBO BO3MOXKHBIX CUTHAJIOB. [lomyTHO OoT™MeTHM,
YTO MHOI/Ia IIPUBEJIEHHBIE PACCYZKJIEHUS [T03BOJISIOT JIyYIlle ITOHATh, I0OYeMy

Df
cuauraercs, uro k° = 1 nas moboro k > 0.
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3ajiata Ipo KOJIUIECTBO CUT'HAJIOB, [I€PEJABAEMBIX C ITOMOIIBIO 7 JIaM-
[IOYeK, KaXKJast N3 KOTOPBIX MOXKET T'OPETh WJIM He FOPeTh, SKBUBAJIEHTHA
MHOTUM JPYTHM 33Ja4daM; IPexKae YeM MBI TepeiIéM K CyXoil MaTeMaTmde-
CKOIl CyTH, IPUBEIEM eIlié OHY (HPOPMYIUPOBKY:

Y Marmu ectb bpoilika, IernodKa, CepExKKH, KOJEUKO H Opac/IeT.
Kazkprit pasz, Beixogst u3 joma, Maima go/ro pasyMbIBaer,
Kakue U3 YKpalleHHil B 9TOT pa3 HaAeTh, a KaKHe OCTABUTH
Joma. CKOJIBKO y He6 ecTh BADHAHTOB BbIOOpa?

Y100BI IOHATD, YTO ITO MA JHCE CaAMAA 3040040, TaBaiTe BBEIEM IIPOU3-
BOJILHOE JIOMYIIIEHUE, HE OTHOCSINEeCs K CYTU 33JIa9i U HUKAK 3TY CYyTh HE
3aTparuBalolee: IyCTh HAIl IOHBIH mmnon Bacs u3 mpeabiayiieil 3a1a4qu
oKa3zaJscs MM OparoM Maru n pentus oT Hedero JiejarTh coodnaTh
cBoeMy npusATeso Ilere, Kakue U3 yKpalleHuil ero cecrpa HaIENUIa B 3TOT
pas. st aToro emy mpuaércs 100aBUTH K TPEM yrKe UMEIOIIMMCS eIlé JIBe
JIAMIIOYKHM, 9TOOBI UX CTAJIO CTOJIHKO K€, CKOJBbKO y Mainu yKpalieHuit.
[lepBas mammouka u3 msaTu OyeT 0003HAYIATH, HajAeaa ju Marra 6porKy,
BTOpasg — Hajesna ju Mama rernouky, u Tak jaJjee, IO OJHOHM JaMIIOUYKe
Ha KaykJl0e yKparieHnue u3 nMmemoormxcd y Mamm. Mbr yke 3HaeMm, 94T0 KO-
JIMYIECTBO CHTHAJIOB, IepeJaBaeMbIX MATLIO JAMIOTKAMH, PaBHO 2° = 32;
OYEBUJIHO, UTO ITO KOJMIECTBO B TOYHOCTU PABHO KOJUIECTBY KOMOMHAIIMI
13 yKpallleHnii, KOTopble Hazena Marra.

Ha «BbICynieHHOMY» MaTEeMaTHYECKOM S3bIKE Ta YKe caMas 3ajiada, MOoJI-
HOCTBIO JIMIIEHHAS <«IIEJIyXW», HE BIUSIONIEH HA PE3YJIbTAT, M CBEIEHHAST K
YUCTHIM a0CTPAKITUSM, CYIECTBEHHBIM C TOYKHU 3PEHUs PelleHus, (GOpMyJIn-
pyercd Tak:

Jlaro MHO»)KecTBO u3 N sjeMeHTOB. CKOJIBKO CYIIEeCTBYET pas3-
JIMIHBIX TOJMHOXKECTB 9TOI0 MHOXKECTBA?!

OtBer 2" HECJI0KHO 3aIIOMHUTD, U, K COXKAJICHUIO, B IITKOJIE OOBIYHO MMEHHO
TaK U JIeJIAI0T; PEe3YJIBTATOM TAKOI'O «JIEIMIEBOIO U CEPJMTOrO» IOIX0Ia K
U3YIEeHUI0 MAaTEMaTHKN CTAHOBUTCS JIETKOCTH, C KOTOPOH yUIeHNKa MOXKHO
COBEPIIIEHHO 3aIlyTaTh CKOJIBKO-HUOY/Ib HECTAHIAPTHBIME (POPMYJIUPOBKAMU
ycioBuit 3aa4u. Bor Bam nmpumep:

Y JTumbr ecTh deThIipe pa3HOIBETHBIX KyOuka. CTaBst X OJUH
Ha gpyroi, /luma crpour «bamiHWs, IPUIEM OJHH KyOHK, Ha
KOTOPOM HHYero He ctout, /luma Toxe cauraer «ballrHelty ; HHAYe
roBopst, barrms y Jlumbr mmeer BoicoTy OoT 1 10 4 KyOHKOB.
CKOJIBKO pa3/IMIHbIX «bOalIeHs MOXKHO IIOCTPOUTD U3 HMEFOIIHXCSI
KyOHKOB, IO OZHOM 3a pa3?

Kabbr BbI TOTBKO 3HAH, YBasKAEMbIIl YUTATEb, CKOJIBKO CTAPIIEK/IACCHUKOB,
COBEPIIIEHHO HE 33/IyMbIBadCh, BELIAIOT Ha Ty 3ajady oTser 24! Mexmy
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[IPOYUM, HEKOTOPBIE U3 HUX, 3aMETUB, 94TO IIyCTasi OAIITHSI YCIOBUSIMU 38,1841
UCKJIIOYEHA, «COBEPIIEHCTBYIOT» CBOI OTBET, BHIUTH «3aIPENEHHBII> BapH-
anT, n mosmyvaior 24 — 1. IlpapuiIbHee OH OT 3TOTO He CTAHOBUTCS HU Ha HOTY,
[IOTOMY YTO 9TO IMOIPOCTY COBEPULEHHO He Ma 3a0aa, B KOTOPO JTBOMKY
BO3BOJISIT B CTEIEHb 71} HO YTOOBI 9TO IOHATH, HEOOXOIUMO JJIsi HAYAJIA
[MOHUMAaTh, NO%EMY JIBOWKY BO3BOISIT B CTEIIEHb 1 B «TOi» 3ajade, a BOT
C 9TUM y IIKOJBHUKOB, 3a3yOPUBIINX «Marndeckoe» 2, 0OHAPYKUBAIOTCSH
darapHbIE TPOOJIEMBI.

Kcrarn, npaBunbHbIil 0TBET 9TOH 3a7a4un — 64, HO pellleHne HE MMeEeT
HUYero OOIEro ¢ BO3BEICHUEM JIBOMKH B IIECTYIO CTEIEHb; ecyi Obl KyOu-
KOB OBLIO TpH, OTBET OBLT ObI 15, a JijIisd AT KyOUKOB MIPaBUIBHBIN OTBET
oyzner 325. Becé nemno TyT, padymeercs, B TOM, ITO B 9TOH 3a/1a4e BarXKHO He
TOJIBKO U3 KAKUT KYOUK06 cocmoum 6aums, HO U 68 KaKOM NopAdke PacIIoyio-
2KeHbI KyOuKm, cocTaBJsioniue dammno. [lockombKy s 6armen, CoCTOsIIIIX
boJiee 4eM M3 OJTHOrO KyOHKa, MOXKHO ITOJIy9aTh PA3HbIE BAPUAHTHI, IIPO-
CTO MeHsisT KyOUKM MeCTaMu, UTOTOBBIX KOMOMHAITHI OKa3bIBAETCsS TOPa3I0
60JIbIIIe, YeM eCiu ObI Mbl PACCMATPUBAJIA BO3MOYXKHBIE HAOOPHI KyOUKOB 0e3
yuéra UX MOPsIKa.

IIpexx e yem mepeiiTu K pACCMOTPEHUIO 33184, B KOTOPBIX CYIIECTBEHHBI
[IEPECTAHOBKHU, PACCMOTPHUM €IIE Tapy 3a/1ad Ha KOJIMIEeCTBO BAPUAHTOB 0Oe3
[IEPECTAHOBOK 3JIeMEHTOB. [lepByfo U3 HUX MBI «COCTPSIIIAEM» M3 UCXOJHON
3a/a9M PO FOHBIX IIMIMIOHOB:

Ilana npuboéc Bace nemréBoIii KUTaHCKHUI CBETHJILHUK, KOTODDIH
MOXKeT JIHOO OBITh BBIKJIIOUEH, JIUOO MPOCTO CBETHTHCS, JTHOO
murars. Bacs HemeqIeHHO NPUKPYTHII CBETHIBHUK K CBOEMY
OKHY, Ijle y>Ke eCTh TpU 0ObIdHbIe jTaMIodYKu. CKOJIBKO PA3HBIX
curaajgoB Bacs moxer mepenars Ilere Temeps, mocje ycoBep-
IIIEHCTBOBAHUSI CBOEIO IIIITHOHCKOIO 0OOPYIIOBAHHS?

Sajava, KOHETHO, COBEPIIIEHHO dJIEMEHTapHAsl, HO OHA [IPEJICTABIISIET HHTE-
pec BOT B KakoM Iutane. Eciin desioBek moHUMAaeT, Kax (1 nouemy umerno
MAaK) PelaeTcs 3a1a49a ¢ TpeMs OObIKHOBEHHBIMY JIAMIIOYKAMHE, TO HUKAKIX
pobJIeM € «3aKOBBIPUCTO» JIAMIIOUKON, UMEIOIIEH TPU PA3HBIX COCTOSHUSI,
y HEro He BO3HUKHET; HO €CJIU 33J1a49y MBITACTCS PENIaTh CPEIHECTATHCTH-
YeCcKUuil MIKOJLHUK, KOTOPOMY Ha ypoke Brosouau dopmyny N = 27, He
00bSICHUB, OTKY/Ia OHA B3sLJIACh, TO € XOPOIIeH CTENeHbI0 JOCTOBEPHOCTH Ha
9TOW HOBOW 3ajaue OH «CAJeT». A BeJib PEIlaeTcs OHA HUIYTh He CJIOXKHEE,
geM MPebIIyINasi, IPUIEM POBHO TEMH YK€ PACCYZKJIEHUSIMUA: MBI MOYXKEM
epeaTh BOCEMb PA3HBIX CUIHAJIOB, €CJIM KUTAWCKUNA CBETUJILHUK [OralleH;
CTOJIBKO K€ MBI MOYKEM TePEeJIaTh, €CJIM OH BKJIIOUEH; M €IIE CTOJBKO JKe —
ecan oH muraer. toro 8 + 8 + 8 = 3 - 8 = 24. DroT ciyuail IOKa3bIBAET,
HACKOJIBKO CTEMA 6616004 (Popmyas, TIeHHee caMoil (hOpMyJibl, u ceiidac
caMoe BpeMsi OTMETHUTb, YTO B KOMOMHATOPHUKE 6ce2da mak; OOJIbIIE TOTO,
KOMOUHATOPHBIE (POPMYJIBI TIOIPOCTY 6PedHO MOMHUTH, UX JIyUIle KaXK bl
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pa3 BBIBOJIUTH, OJIAN0 BCE OHU HACTOJIBKO IIPOCTHIE, UTO BBIBECTH MX MOYKHO B
yMe. 3anoMHUB JI00Y0 hOpMyJIy 13 00/1acTi KOMOUHATOPUKIY, BBl PUCKYeTe
[IPUMEHUTH €€ He MO JeIy, KaK 9TO JIeJIAIOT BBIIMIEYTIOMSIHY ThIe IITKOJIbHUKH,
MIBITASICH PENIaTh 33/1a9y PO OAITHU U3 KyOUKOB.

Emé omma 3amada Ha Ty Ke TeMy BBIIVISIUT TaK:

Y O ectb 3aroTOBKH JIJIsT (PJIaXKKOB B (popMe OOBIKHOBEHHOT'O
NIPSIMOYTOJIBHHKA, TPEYTOJbHUKA H IIPSIMOYTOJIBHAKA C BHIPE30OM;
emé y OJin ecTh HAIIUBKH JPYTOro 1Beta B popMe KPy»KOUKa,
KBaJpaTHKa, TPEYTOIbHIYIKa 1 3BE3m0ukn. OJIsT pelrTa cierarhb
MHOTO (DJIazKKOB JIJIST HPA3HUKA; CKOJIBKO PA3AUMHLE (DIIarK-
KOB OHa MOKET C/leJIaTh, IPHUIINBAas K OJHOH H3 HMEIOIIHXCS
3ar0TOBOK OJIHY U3 HMEIOIIHXCS HAIIUBOK !

DTa 3a/a9a TOXKe, MOXKHO CKA3aTh, CTAHIAPTHO-XPECTOMATHANHAS, TAK 9TO
GOJIBIIIMHCTBO JIFOIEl, XOTsI Obl TPUOJIN3UTE/IBHO 3HAIOIINX, O 96M UIET PEUb,
IIPOCTO IIEPEMHOXKAT [/[BA YUCJIA U IOy IaT COBEPIIEHHO IPABUIBHBI OTBET —
12. Ho ropaz/io maTEpecHee 37eCh HE TO, KAK PEIIUTh KOHKPETHYIO 33/1a9y,
a TO, KaKMMU BOOOIIE IIyTSIMHU MOYKHO 9TO cZesaTh. [y Hadaga orMeTumM,
9TO HAIle PACCYXKIEHUE C JIAMIIOYKAME 3aMEYATEHHO TPOXOIUT U 3/1ECh:
B caMoM Jejie, ecau Ob1 y OJin ObLIM TOJIBKO 3arOTOBKH IIPSIMOYTOJIBHOM
GOopMBI, TO OHA CMOTJIa OBl CAETATH CTOJBKO PA3HBIX (PJIAKKOB, CKOJIBKO Y
Heé eCTb PA3HBIX HAIUBOK, TO €CTh YeTbipe. Ecim Ob1 y Heé ObLIN TOJBKO
3arOTOBKHU TPEYroJibHON (POpPMBI, OHA ObI TOXKE CMOIVIA CEIATh YeThIPe
pasHbIX JIaykKa, U TO XKe CaMoe — eCJIi ObI BCe €€ 3ar0TOBKU nMen Gpopmy
IPSIMOYTOJIBHUKA C BBIpe30M. Ho BeJib IIepBble YeThIpe BAPUAHTA OTJINIAIOTCST
OT BTOPBIX YETHIPEX BAPUAHTOB, & TPETHU YEThIPE BAPUAHTA OTIMIAIOTCS
U OT IIEPBBIX, U OT BTOPBIX — (POPMOIl 3ar0TOBKH; CJIEIOBATEILHO, BCETO
BapmaHTOB J - 4 = 12.

Opnako OOJIBIINIT MHTEPEC MOYKET IPEJCTAB/ISTh JIPYroil BAPUAHT Pac-
cyzxkaennit. CocraBuM TabJIMILy, B KOTOPOIl Oyaer Tpu cTojbIa 10 YUCIy
PA3HBIX 3ar0OTOBOK M YETHIPE CTPOKU [0 YUCIY PA3HBIX HAINMUBOK. B KaxK10M
CTOJIOIE PACIIONIOKIM (DIIAXKKH, CIEJTAHHbBIE C UCIOIB30BAHUEM COOTBETCTBY-
IOIEeil 3arOTOBKH, & B KaXKJI0H CTPOKe — (DIIAXKKY, CAeIAaHHBIE C UCIOJIb30-
BaHUEM COOTBeTCTBYIomell HamuBku (cM. puc. 1.7). Jljia Kaxioro, y Koro B
Mo3rax cOpMHUPOBaHA AOCTPAKIIN YMHOHCEHUSA, HEMETIEHHO CTAHOBUTCS
OYEBH/IHO, UTO KJETOK C (hilaskKaMu MOIyIuaocsk 3 - 4 = 12; uarepecHo, 4to
9TO MOHUMAHUE CPOJIHU MOHATHUIO NA0ULAOU NPAMOY2ONGHUKA, TOTBKO JIJIs
JUCKPETHOTO CJIydas.

Hakomer, paccMoTpuM emé ofHy 3a/1ady, [TOXOXKYIO Ha Ty, PelreHne
KOTOPO# MBI OCTABUJIN HA IOTOM:

Y Mumbl ecth stk ¢ KyOukaMu 4eThIpéx pasHbix 1BeroB. Cra-
BsT KyOUKH OJWH Ha APYTOH, /lmMa cTpouT <«OaIllHmy, IPHIEM
onuH KyOHK, HA KOTOPOM HHYEro He crout, /luma Toxke cuyuraer
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Puc. 1.7. 3agaga o daxkkax

«baliHell» ; nHAYe TOBOpsI, baitHst y /IumMbl umeer BbicoTy oT 1 10
4 ky6ukoB. CKOJIbKO PA3JIHYHBIX «OAIlleH» MOYKHO HOCTPOUTH U3
umeroruxcst Kyoukop? Cunraercs, 94ro KyOUKOB KaXKJOro IIBETa
v IuMbl mMeeTcst CKOJIBKO YTOTHO.

Hecmorpst Ha KarKyIIyIocsi CXOXKeCTb (37eCh COBIIAJAIOT [IPUMEPHO TPU deT-
BEPTHU TEKCTA), T4 3a/a4a IOPa3JIo IIPOIIe CBOeH IpPebLIyINell BepCum,
e KyOUKOB OBLJIO BCEro |UeThbipe. BrmpodeMm, OnsaThb-TaKW, €CJu He TOHU-
MaTh, KaK HOJIYIAIOTCS KOMOMHATOPHBIE PE3YJIbTATHI, 9Ty 3329y PellnThb
HEBO3MOXKHO, ITOCKOJIbKY CTaH apTHBIE (DOPMYJIBL JJIsi HeE He CpabaThIBAIOT.
IIpaBuibnbiit orBer 37ech — 340; peraraeM YUTATETIO CAMOCTOSITEIHHO
IIPOJIEMOHCTPUPOBATH, KaK 3TOT OTBET IOy YNJICH.

Tloka Bce 3as1a4u, KOTOpPbIE MBI PACCMATPUBAJIN, PEMIAINCh Oe3 yaéTa
[IEPECTAHOBOK; €JIMHCTBEHHYIO 33/1a49y, B KOTOPOil EPEeCTAHOBKU OKA3AJINCH
CYIIECTBEHHBI, MBI PEIaTh He CTaju. Pa3roBop o 3a/1adax ¢ IepecTaHOBKAMMU
MBI Ha9YHEM, COOCTBEHHO T'OBODSI, C KAHOHUYECKOU 3a0GY4U O KOAUNECTNGE
B03MONHCHLIX Nepecmanosok. Kak oObIYHO, I Hada a cPOPMYIUPyeM eé
[TO-IITKOJIbHOMY:

Y Ko B Merke JjiexkaT ceMb IIAPHKOB JIJIsT aMEPHKAHCKOTO
6HJIBSIPIIA C PA3HBIMH HOMEPAMH (HAIPHMED, <«CIIOIIHBIES OT
equHmYKH J10 ceMépkn). CrobKuMu pasubivu criocobamu Ko
MOXKeT IIOCTABUTDH UX HA IIOJIKE B psia?

IIpuiiTu K MpaBUILHOMY OTBETY MOXKHO JBYMsSI CITOCOOAMU, U MbI PaCCMOT-
puMm nx oba. Hauném ¢ TpuBmasbHOrO BapuaHTa: €eCTh BCErO OJIMH IAPUK,
CKOJIbKAMU «CII0CODAMU» MOXKHO IIOCTaBUTH ero Ha moJiky? O4eBUIHO, 9TO
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Puc. 1.8. IlepectanoBku TpéX MapUKOB

crocob TYT TOJIBKO onmH. Bo3bMEM Temeph /Ba MIapuKa; B TPUHIIAIE, HEBAYK-
HO, KaKue y HUX HOMepa, Pe3yJIbraT OT 3TOr0 He MEHSIeTCs, HO IIyCTh JIJIs
OTIPEJICJIEHHOCTH 3TO OyIyT mapuku ¢ Homepamu 2 u 6. OgueBuHO, ecTh
JIBa CItocoba pacCTaBUTDh UX HA TOJIKE: «JIBONKa CJIEBa, IIECTEPKA CIIpaBay
U <IIIeCTEPKA CJIEBA, JIBOWMKA crpaBasy. IIepBoIil criocod HA3Z0BEM IIPSIMBIM,
BTOPO#l — 0OpATHBIM, TOCKOJIBKY HOMEpPAa IMapOB CJIEBa HAIIPABO B 9TOM
ciIy4yae He BO3PaCTaoT, a, Ha000pOT, yOBIBAIOT.

JobaBuMm rerepsb Tperuii mapuk (HapuMmep, MycTb 310 OyueT HoMep 3)
U IIOCMOTPHUM, CKOJIBKO CTaJIO criocob0B. KpaiiHuil JIeBbIil IIapuK MbI MOYKEM
BBIOpaTH TpeMs croco0aMu: MOCTABUTH CJI€Ba [IBOIKY, IOCTABUTL CJIEBA
TPOIKY WJIX TIOCTABUTH CJieBa MecTEPKy. Kakoit Obl mapuk Mbl HI BbIOpaJIH,
OCTABIIINECS JIBa IIaPUKa HA OCTABIINECS JIBE IO3UIIMH MOYKHO IIOCTABUTH
IBYyMs YK€ M3BECTHBIMU HAM CIIOCOOAMU — IPAMBIM U OOPATHBIM; WHAYE
rOBOPsI, HA KaXKJ[bIii BADHAHT BhIOOPa KPAaiHEro JIeBOro Imapuka UMerTCs
[IBa BapUaHTa PACCTAHOBKU OCTAJIBHBIX, TO €CTh BCEIO BApPUAHTOB OyJieT
mtectb (puc. 1.8). OrMernM, 910 0OBIYHO [IEPECTAHOBKU HYMEPYIOT MMEHHO
B TAKOM IIOPsIIKe: CHAYaJIa UX COPTUPYIOT IO BO3PACTAHUIO IIEPBOTO 3JIe-
MeHTa (TO eCTh CHavaJia UIyT HePEeCTAHOBKM, B KOTOPDLIX MEPBbIi 3JIeMEeHT
UMeeT HaMMEHbBINU HOMED, & B KOHIE — IIEPECTAHOBKHY, Ijle HOMEP [1€PBOro
3J1eMeHTa HAuOOJIbINNT), 3aTeM BCe IEPECTAHOBKY, MMEIONINE OMHAKOBBII
IIEPBBIil 3JIEMEHT, COPTUPYIOT 110 BO3PACTAHUIO BTOPOTO, U TaK JIaJIee.

Ecau renepnb mobaBurh uemaépmaoiii mapuk (Irycrb 910 6yjer map c
HOMEPOM 5), MBI HOJIYYUM “emuipe cIiocoba BhIGOpa KpaiiHero JIeBoro u3
HUX, U TIPA KAXKJOM TAKOM CIIOCO0E OCTaJbHbBIE MAPUKU MOXKHO OyIeT pac-
CTaBUTDH yIKe M3BECTHBIMU HAM IIECTHIO CIIOCOOAMU; BCETO IEPECTAHOBOK
JIJIST Y€TBIPEX MIAPUKOB HOJIYIUTCsI, COOTBETCTBEHHO, 24. Temepb MbI, MOXK-
HO HAJeAThCs, TOTOBBI K 000OIEHHIO: ecyiu st k — 1 TmapoB CyIecTByeT
M]},_1 BO3MOXKHBIX ITEPECTAHOBOK, TO, J100aB/Isist k- mIap, Mbl KOJUIECTBO
IepecTaHoBOK yBeanduM B k pa3, To ectb My = k- M_1. B camom jzerne,
pu gobaBjeHun k-TO IIapa BCEro IMAapoB CTAHOBUTCH KakK pa3 k, TO eCThb
caMblil I1epBbIi (HaHpI/IMep, Kpaiinuii JIeBbII7I) map MbI MOXKEM BBIOpaTh k
criocobaMu, a OCTaJIbHbIE, COTJIACHO CIIEJIAHHOMY IPEIIIOI0KEHUIO, MOXK-
HO paccraBuTh (npu GuKCUpoBaHHOM KpaitneMm jiesoM) My _1 criocobamu.
TTockosbKy HaYaIM MBI C TOTO, 9TO JJIsi 00H020 IIapa CYIIECTBYET 00HG
BO3MOYKHAsSI IIEPECTAHOBKA, TO ecTb M7 = 1, obIiee 4mucjio mepecTaHOBOK
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JUIst k TApOB HOJIYYUTCS PABHBIM NPOU3EEICHUIO GCEX HAMYPAALHBLL “HUCEN
om 1 do k:

My=k My1=Fk-(k—1) My_o=...=k-(k—1)-...2-1

Kak u3zBecTHO, 3TO0 1uncso HazbIBaeTCss ghaxmopuarom k n obosnadaercs
«k!»; Ha camom mese onpeesieHrneM (paKTOpUaja HATYPaJbHONO 9uciaa k
CUUTAETCS «UHUCJIO [IEPECTAHOBOK U3 Kk 9JIEMEHTOB», a TO, 4YTO (PaKTOPHAI
paBeH NIPOU3BEJIEHUIO YKces OT 1 10 K — 3TO cileJICTBHE.

st cchopMyTMpPOBAHHOIT BBIIIE 3849 OTBET COCTABHUT, TAKUM 00Pa30M,
7! = 5040 kombuHAIIMIA.

K stomy pesysmbpraTy mMokHO mpuiitu u apyrum myTtém. Pacemorpum
MEIIOK, B KOTOPOM JIEYKAT CEMb IIaPOB, W CEMb ITyCTHIX MO3UIUI Ha, ITOJIKE.
Bribpars map st 3a10JIHEHUS [I€PBO# MIyCTOI MO3UIINN MBI MOXKEM CEMBIO
criocobaMm; Kakoi ObI Imap Mbl HU BBIOPAJIM, B MEIIKE UX OCTAHETCS IIECTh.
Wuage roBopsi, KOT/ia OJHA MO3UIMS yKe 3aIl0JHEHA, JJI 3all0JIHEHUST
BTOPOIi MO3UINN Y HAC MMEETCs MIeCTh BAPUAHTOB, BHE 3aBUCHUMOCTHU OT
TOr0, KAKUM U3 CEMHU BO3MOXKHBIX CIIOCOOOB ObljIa 3AIT0JIHEHA TIepBasl ILyCTast
mo3urus. Takum 006pa3oM, Ha KarXK bl 13 ceMu CIT0COOOB 3aI0THEHNST TIePBOi
MTO3UIINN ¥ HAC €CTh MIECTh CIIOCODOB 3aIOJHEHNsS BTOPOI MO3UIUH, 8 BCErO
c110coOO0B 3AI0THEHUS TTEPBBIX JABYX MO3UIUI ToTydaercs 7-6 = 42. B merke
TIPU 9TOM OCTAETCS AT IMAPOB, TO €CTh Ha KaxKIyIo n3 42 KOMOWHAITIIA
[IEPBBIX JBYX IIAPOB €CThb IIsITh BAPHAHTOB BHIOOPA TPETHEro Iapa; BCEro
BapHUAHTOB Il IEPBBIX TPEX Mmapos mosydaercs 42-5 = 210. Ho na kaxkayio
TaKylo KOMOMHAIMIO Y HAC €CTh YeThIpe CIocoba BIOOpa OYepeHOro Iapa,
Be/lb B MEIIIKE UX OCTAJOCh YeThIpe; U Tak majee. IIpesmnocaenuuit map us
OCTABINXCS B MEIITKE MBI CMOYKEM BBIOPATH JABYMSI CIIOCODAMU, ITOCJIETHITH —
oxuuM. [Tosrydyaem, 94TO BCero BapuaHTOB PACCTAHOBKH CEMU IIIAPOB y HAC

7-6-5-4-3-2-1="7!=5040

IToBTopuUB 3T0 K€ paccyKieHue st CIydasi k MapoB, Mbl IPUJEM K yIKe
3HAKOMOMY HaM BBIPaKEHUIO

k-(k—1)-(k—2)-...-3-2-1=k!

TOJIBKO B 9TOT Pa3 Mbl K HEMY IIPHIILIH, ABUTAACH OT OGJIBINNX IHCET K MEHb-
M, & He Hao0OpOT, KaK B IPEAbIAyIeM paccyxaeHun. OrMernm, 9To Jjis
[IOHUMAaHUS JAJIBHENIIIX BBIKIAIOK HaM Oy/IyT IOJIE3HBI 00a PACCYK/IEHUS.

Paccvorpum Teneps npoMexkyTOUHYIO 3a/1a9y, HAYaB, KAK OOBITHO, C
HaCTHOT'O CJIydasi:

Y Koun B MeIike Mo-IpeKHEeMY JIeKAT CeMb ITapUKOB JIJIST aMe-
PHUKAHCKOTO OHJIbSIpAa ¢ HOMEPAMH OT €JHHUYKH JIO0 CEMEDKH.
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Bacs mokaszas Kose He00JIbIIYIO HOJIOYKY, HA KOTOPOH MOI'YT II0-
MECTHTHCS TOJIBKO TPH Miapa. CKOJIBKHMH DA3HBIMHU CIOCOOAMH
Koutst mozker 3amoyiHUTD 9Ty MOJIOUKY ITapaMu?

Hecomuenno, unraresb 6e3 Tpyla HARIET OTBET HA ITOT BOIPOC, TOBTOPUB
TPHU MEPBBIX IIara U3 MPUBEJEHHOIO BBIIIE PACCYXKJIEHUS: IIEPBBII U3 TPEX
IIIAPOB MBI MO2KEM BBIOPATH CEMbBIO CIIOCOOAME, BTOPOl — IECTHIO, TPETUH —
[ISIThEO; OTBET cocTaBuT 7-6-5 = 210 BapuaHTOB. DTO YUCIO MOXKHO 3aIIMCATh,
HCITOJIB3Ysl CUMBOJI (haKTOpPUAJIA:

7.6.5 7-6:-5-4-3-2-1 T

4-3-2-1 41

B obmiem ciaydae, Korja y HAC €CTh 7 IPEJAMETOB (JIEMEHTOB MHOXKECTBA) U
HY?KHO COCTABUTH yNOPANOYEHHbIH HAOOp (KOpTexkK) JymHoil k, nMeeM:

n-n—1-...-(n—k+1)=

n-(n=1)-...-(n—k+1)-(n—k)-...-2-1
N n—k)-...-2-1 B
n!
T (n—k)!

DTy BEJIMIUHY, HA3BIBAEMYIO KOAUYECTNEOM Pa3mewenut ud n no k, mHOTIa
B PYCCKOSIZBITHOI JuTepaType obozHadator AX (wmraercsa A us an no xa).
B anrnosseranoit mureparype, a TaK»Ke U B HEKOTOPBIX PYCCKOA3BIUHDBIX HC-
TOYHUKAX UCHOJIb3YETCsI 0003HAYEHHE (1)), KOTOPOE HA3BIBAIOT YOul8aioUsUM
Paxmopua.nom.

Ceiiuac, moxkaJsyii, caMoe BpeMsl PENIuThb 3a/ady, KOTOPYIO Mbl c(hOPMY-
smpoBau Ha cTp. 109, HO He cTamu pemarsb. Hamomuamm eé ycaoBue:

Y IIumpr ectb deTsipe pa3HONBeTHbIX Kyouka. CTaBst uX OJHH HA
Japyroit, /Tuma crpout baruu, TpuaéM OJHH KyOHK, Ha KOTOPOM
HIYero He crout, /IuMa ToyKe cuuTaer GalrHel; HHAYe TOBOPsI,
bamust y Ilumbr umeer Boicotry ot 1 g0 4 KybukoB. CKOJIBKO
DPa3JIHIHBIX bGaIlleH MOYKHO MOCTPOUTD U3 HMEOIIHXCS KyOHKoB?

fcno, uro Gamren u3 ueTbIpéx KybukoB Oyier 4! = 24. Bamen u3 Tpéx
KyOHUKOB IOJIyYUTCsI CTOJIBKO JKe: KaXK/asl M3 HUX IOJIyIAeTCS U3 OMHOM
CTPOTO OIPEIeIEHHOI OAIITHYA BBICOTHI 4 CHATHEM OJHOTO KyOHKa, HO TO, ITO
9TOT KyOouK JlmMa To it AepsKUT B pyKax, TO JIU KyIa-TO yOpaJ, BMECTO TOTO
9TOOBI TIOCTABUTH €0 HA BEPIIWHY OAIHU, HUKAK HE U3MEHSIET KOJMIECTBA
kombunanuit. Hakoner, 6armren n3 a1syx Kyoukos Oyser 4 - 3 = 12, a barmien
73 OJHOTO KyOmKa — 4, [0 9UC/Iy UMEIOIMUXCs KyOuKkoB. 2442441244 = 64,
9TO U €CTb OTBET 3aJIa4u.



116 IIpenBapurenbubie CBEIEHUS

Temnepsb MBI MOAOIIIN BIJIOTHYIO K OU€PETHON KJIACCUIECKOH 3a/1a9e, paIu
KOTODOii, B 00ITI[eM U I[€JIOM, U ObLI 3aTesTH BECh PA3TOBOP O IEPECTAHOBKAX.
Kak 06braH0, MBI HAYHEM C YACTHOTO CJIydast:

Y Kouin B Merrike JjiezkaT BCE T€ 2Ke CeMb IIAPUKOB JJIS aMEPH-
KaHCKOIO OHJIBbSIPJIa ¢ HOMEPAMH OT eJUHHYKH /[0 ceMEpKH. Bacst
Jtasr KoJie mycroit Merok u moipoCcHJI MEPEJIOKUTH B HETO TPH
Jr00bIX 1mapa. CrkoabKuMU pas3HbiMU criocobavu Kosist moxker
BBIIOJIHUTH IIPOCKOY Bacu?

OTa 3aja4a OTJIMIAeTCs OT IMpedblayIneil 3aga4un npo Koo u Bacio Tem,
9TO MIAPHI B MEIKe, OYE€BHJIHO, TIEPEMEINAIOTCS; HHAYE TOBOPs, HAC H0AbUE
HE uHmepecyem nopadok cAedosarUA INEMERMOE 8 UMO20EHLL KOMOUHAUUAL.
YrobbI MOHATH, KaK 9Ta 33/1a4a penraercs, mpeactaBuMm cebe, aro Koo
TOXKE 3aMHTEPECOBAJIO, CKOJBKIME K€ CII0CO0aMU OH MOXKET BBIODATH TpU
mapa u3 UMEIOIIIXCs ceMu 0e3 yuéra MopsiKa, U OH JIJIsl HavaJia BBIIMCAJ Ha
sicre Oymaru Bece 210 BapMAaHTOB, ITOJIyYEHHBIX [IPU PEIEHUN TPEIbIIY et
3aJ]a4u, Tjie BMECTO MeIKa OblLjIa IOJIOYKA, TO eCTh BCe BO3MOXKHBIE Bapu-
AHTBHI PA3MEINIEeHUl U3 CEMU 10 TPH € Y4EMOoM TOPSIIKA FJIEMEHTOB. 3Hasd,
YTO BAPUAHTBI, PA3IUIAIONINECS] TOJBKO MOPSIIKOM CJIEIOBAHUS JJIEMEHTOB,
IPUIETCH Teleph PACCMATPUBAThH KaK OJMHAKOBbIe, Ko pentu ajis npoosl
IIOCMOTPETD, CKOJIBKO pa3 cpeau 210 BBIMMCAHHBIX KOMOWHAIIII BCTPEIAIOT-
csl KOMOMHAIINY, COCTOSAIINE U3 MIapoB ¢ HoMepamu 1, 2 u 3. BHuMaTe bHO
mpocMoTpeB cBou 3amucu, Kosist 00HAPYKUJI IIecTh TaKux KoMOuHaruit: 123,
132, 213, 231, 312 u 321. Pemup mpoBepuTh Kakoii-HUOY/Ib APYTOil HAOOD
mapos, Kosst mpocMoTpest ¢BOit CIIMCOK B IMTOMCKAX KOMOWHAINN, UCIIOJIb-
3YIOIMUX MAPBI ¢ HOMepaMu 2, 3 U 6; TaKuX KOMOWHAIIWIT TOXKE HAIIOCHh
mecthb: 236, 263, 326, 362, 623 u 632 (3TM KOMOUHAIINY y2Ke 3HAKOMBI HAM
no puc. 1.8 na crp. 113).

Ha sTom mecre cBoux usbickanuii Kosig cran (OymeM HagesaThest, 9TO
BMeCTe C HaMH) JOraJIbIBATHCS, ITO TO YK€ CaMoe IIOJLYIUTCs I 4100020
nabopa 1mapukoB. B camom gese, Bemnb cuucok u3 210 KoMOmHAIINN BKIIOIAET
6ce BO3MOXKHBIE BapHUAHTHI BHIOOpa II0 TPHU IIapa U3 CEMH C yIETOM HUX
MOPSIKA; KaK CJIEICTBHUE, KakKne Obl Mbl HM B3sJIM TPHU IIapa U3 CEMU, B
HaIlleM CIIUCKEe HAMyTCsl, ONSTb-TAKU, 6Ce KOMOUHAIIUU, COCTOSIINE W3
9TUX TPEX IIAPOB, TO €CTh, IOIPOCTY, 8CE NEPECMAHOEKY SbIOPAHHBIT MPET
wWapos; Hy a IMepecTAHOBOK M3 TPEX IJIEMEHTOB, KAK MbI 3HAEM, CYIIECTBYET
3! = 3-2-1 = 6. [Tosyuaercsi, 9T0 410004 U3 UHMEPECYOUWUT HAC KOMOUHAUUT
npedcmasaena 8 CnUcCKke Wecms pa3; nHadYe TOBOPSI, CIIMCOK POBHO BIIECTEPO
JUIMHHEE, YeM HYKHbIl HaM pe3y/brar. Ham ocrajock jumib nogegnts 210
Ha 6, ¥ MBI IOJIYIUM OTBET 3aJladu: 35 = % = % = 4,7—;,

B o6rmem ciryuae mac nHTEpECyeT, CKOTBKUME CIIOCODAMHI MOXKHO BHIOPATH
k 1peaMeToB U3 MMEIOIUXCs 1 663 y4éra uX MOpsiIKa; COOTBETCTBYOIIAs
BEJIMIMHA HA3BIBAETCH KOAUYECTNBOM covemanutd u3 n no k m obo3HaIaeT-
cst kak CF (umraerca «Ile u3 31 1o xa»; 6Gyxsa C' MPOMCXOJUT OT CJIOBA
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combinations, TO eCTb «KOMOUHAIMNY, WJIA «COYEeTaHusA» ). IIOBTOpsIs BbI-
HIENPUBEIEHHBIE PACCYKICHA JIJIst OOIIEro Caydasi, 3aMETUM, UTO, €CJIN
paceMoTperhb Bee (n)y pasmewenudi (KOTOpble OTAMYAIOTCA OT COYeTaHUt
TeM, UTO B HUX MOPSJIOK SJIEMEHTOB CUMTAETCsl BAYXKHBIM ), TO B HEM KasKJ0e
conemanue OyIeT IpeacTaBIeHo k! pa3 110 YHCIIy BO3MOMKHBIX II€PECTAHOBOK
k ssieMeHTOB, T. €. uncyio (n), = (nii'k)' npesocxouT nckomoe CF posHO B

. |
k! pa3. CobcTBEHHO TOBOPs, BCE, OCTAJIOCH TOJIBKO IMOJIETUTH (L Ha k!, u
n—k)! ’

MBI ITOJIYIUM CaMyIO IVIABHYIO (DOPMYJIY HIKOJIHHON KOMOMHATODUKU:

C’; _ n!
kl(n —k)!

A Temepb MBI CKaxkeM BaM TO, YTO BaM BpsiJl JIM MOIJIA TOBOPUTH B
IKOJIe: HA B KOEM CJIyYyae, HU 33 KaKue IMPSHUKHN, HU OPU KaKuxX
YCJIOBHUSX He 3aroMuHaiiTe 3Ty dopmyiry! Eciiu Bbl Bcé-Taku ciry4daitHo
3AIMOMHATE €€ WU €CJIA BBl YCIIEJN 38y IUTh 3Ty (POPMYILy HAM3yCTh J0 TOrO,
KaK BaM B PYKH IIOIAJIACh HAaIlla KHUT'A, IIOCTAPATEeCh €€ CHOBA 3a0bITh, KAK
CaMbI#f CTPAITHBIN HOIHON KomMap. /lesio B ToM, YTO TOMHUTD 3Ty (hopMyTy
IIPOCTO ONACHO: BO3HUKAET COOJIA3H IPUMEHUTH €€ 0e3 JIMIIHUX Pa3/yMuii
B JTII000# KOMOMHATOPHON 3a/ate, /e MPUCYTCTBYIOT KaKue-HuOy/Ib 1Ba
quciia; B OOJIBIINHCTBE CJIyYaeB TaKoe IIpUMEHEHne OyaeT OmnOOIHbIM U
JIACT HEBEPHBIE PE3YJILTATHI.

Bwmecro zanmomumaanms camoit OPMYJIbI 3AIIOMHHUTE JIYUIIE CXEMY €é
BBIBOJIA. Korjia BaMm deticmeumensvro OYyIeT Hy?KHO HANTH YHCIO COUETAHUM
U3 N UCXOJHBIX JIEMEHTOB IO Kk BBIOMPAEMBIX IJIEMEHTOB, BBl CMOXKETE
soisectn opumyty 11 CF B yme 3a To Bpems, moka GyseTe ed THCATD; TSt
sroro, nammcas «CF =» u HapucoBas JPOGHYIO YEPTY, IIPOKPYTHTE B yMe
MIPUMEPHO CJIEIYIONIEE: 00ULee HUCAO NEPECTNAHOBOK U3 N COCMABAAEM N,
HO HAM HYIAHCHBL MOALKO k U3 HUL, MAK YN0 AUWHUE YAEHbL PAKMOPUANG
Mol youpaem, nodeaus na (N — k)!; mo, 4mo noaywuaocn, ecmov KoAUNECTBO
KOMOUHAUUT ¢ Y4EMOM NOPAJKA, 4 HAC NOPACOK He BOAHYEM, MAK “IMo
NOAYHAEMCA, MO MbL KANHCOYI0 KOMOUHAYUIO nocwumany k! pas, desum 1a
k! u noayuaem mo, umo nam Hyotcro. Takoil OAXO/T He TIO3BOJIUT TPUMEHUTH
dopMyILy He 10 JIejLy, IOTOMY YTO BbI OyjieTe 3HAaTh TOYHO, 9TG 3Ta (hopMyJia
O3HAYAET U JJI I€ro €€ MOXKHO IIPUMEHSTh.

WurepecHo, 9T0 Ty Ke CaMyr0 (DOPMYJIy MOXKHO BBIBECTH U IPYTUM
paccyxenneM. IIpencraBbre cebe, 9TO MBI CHAaYaJIA BHICTABUJIN HA IOJIKY B
psiZt . MIapOB, TOTOM OTEJIUJIN ITEPBbIe k M3 HUX U CCHIMTAJIN B MEIOK, &
OCTaJIbHBIE N — k CCBHITIAJIA B APYTO# MEIOK; eCTECTBEHHO, B KAyKJIOM MEIITKe
nrapsl nepeMeniaauch. CKOIbKO BO3MOXKHO TaKUX (UTOOBBIX) KOMOMHAIIMIA,
B KOTOPBIX IAPBI PA3A0HCENbL NO 06YM MEUKAM, TIPUIEM TOPSIJIOK CCHITAHMS
IAPOB B KayK/Iblli U3 MEIIKOB Hac He BojHyer? [loiiéM 10 yKe 3HAKOMOIi
HAM CXeMe PacCyKJIeHUI: M3HAYAIbHO Y HAC 66110 n! KoMOuHAIU, HO cpeu
HUX Kaotcdvie k! cTan Hepa3InINMbI U3-3a TOTO, UTO k IapOB IepeMeIanch
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B [IEPBOM MEIIIKE, TAK YTO OCTAJIOCH Z—,‘ KoMOuHAIM (0C/Ie TOTO, KaK IIePBbIE
k 1mapoB cchlajy B IIEePBbIl MEIIOK U TaM [IepeMelaJi, a ocTajbuble (n— k)
NIaPOB TIOKA HUKY/A HE CCHIIAJIN), HO CPEIU ITUX KOMOMHAIUIN KasKIble
(n — k)! moTroMm TOXKe CTAJN HEPA3IMIMMBI U3-3a MEPEMEIINBAHUS IAPOB
BO BTOpoM Memike. MToro n! mpesocxomut mckomoe CF B k!(n — k)! pas, To
ectb Ck = WLW

DT0 paccyxKieHue IPpUMeYaTe/IbHO TEM, YTO OHO, B OTJINYUE OT IIPEJIbIIY-
IEro, CUMMEMPUYHO: 008 MHOKHUTEJsT B 3HAMEHATEJE JPOOU IOy Iat0TCst
OJIMHAKOBBIM ITyTEM. 3ajiada U B CAMOM Jiejile 00JIaaeT HEKOTOPOH cuM-
mempuet: subpams, Kaxue k wapos nepecoinams B APYTOi MEIOK, MOXKHO,
OYEBUIHO, TEM YK€ UHCJIOM CIIOCODOB, KaK M 6uOpams, Kaxkue k wapos
ocmasums B Melike. DTo BhIpazkaeTcst Toxiectsom CF = Ok,

J171s1 BLIDOPKJIEHHBIX CJIy9aeB JlefatoT jomymenne, ato C0 = C" = 1
JJTst JIF0OOTrO HATYPAJIBLHOIO 7, HO 9TO JIONYIIEHNe, KaK HeTPYIHO yoeauThes,
BIIOJTHE ecTecTBeHHO. B camom serre, CO cOOTBETCTBYET OTBETy Ha BOIPOC
«CKOJIBKMMU CIIOCO0AMU MOXKHO HOAb IAPOB U3 7 UMEOINUXCS T€PECHITATh
B Jpyroit mermoks». OdeBUIHO, TaKOil €rrocod odum: MBI TPOCTO HUYIETO
HE JleJlaeM, U BCE Iaphbl OCTAIOTCS JIEXKaTh B UCXOIHOM MeEIKe, & BTOPOi
MEIIIOK TaK M OCTAaETCsl IIyCThIM. [IpakTudecku Tak Ke OOCTOAT Heja u
¢ C': «CKOJTBKAMH CIIOCOOAMHU MOXKHO 7 ITAPOB U3 MEIIKA C N IIapaMu
[IEPECHINATh B IPYroil Meroks ! EcrecTBeHHO, POBHO OIHUM: IOICTABJISEM
BTOPOl MEIOK, TePeChIlIaeM B HEro BCE, UTO HAILIOCH B IIEPBOM, U JEJI0
CIIeJIaHO.

Yucna CF HasbiBatoT 6uHOMUaNbHBIMY KOSGhehULIMEHTaMMU, TOTOMY HTO Hepes
HUX MOXHO 3anucaTb obLynii Bug pasnoxenus 6buvoma Horotona:

n
(a+b)" = Z Cha™ *p"
k=0

Hanpumep, (a + b)® = a® 4 5a*b 4+ 10a*b? 4 10ab* 4 5ab* + b°, npn 3Tom yncna
1,5,10,10,5 n 1 npeacrasnsitot coboii CY,CL,C2,C2,CE w C2. NnTepecho, uto
BONBLWNHCTBO NPOGECCUOHANBHBIX MAaTEMATUKOB MOMAratoT 34eCb BCE HACTONLKO
Oo4eBNAHbIM, HTO HN OO0 KaKuMx OG'I:HCHeHI/Iﬁ HE€ CHUCXOAAT; MeXAY TeM, OCTasibHasA
nybnvka, B ToM 4ucne n GONBLIMHCTBO JlOAel, UMEILWUX BbiCLLee TEXHUYECKOoe
obpasoBaHne, HO He SIBASAOLLUXCA NPod)eCCMOHaNbHBIMKU MaTeMaTkaMu, Boobue
HE BUAAT CBA3N MexXAay 3ap,aL|e|7| O nepecbinaHnnM WapoB M3 MELWKa B MELWOK 1
pasnoxeHuem buHoma HeloToHa; Ha Bonpoc, oTkyga B dhopmyne briHoma B3AaNCH
KOMOUHALMM LWapoB, OHU OBbIYHO OTBEYAIOT CaKpPaMEHTasbHbIM «TaK MONYYUIOCH»,
BUAMMO, NoJsiarasi NPOUCXOAsILLEe TO JIN CiyYaliHbiM COBMajeHunem (XoTsi OTKyaa B
MaTeMaTUKe CﬂyqaﬁHOCTVI?), TO 1N B3aNMOCBA3bKO HACTOJIbKO HeTpmsmaanoﬁ, 4TO
€€ BoobLLEe HEBO3MOXHO MPOCNeanTb.

Mexay Tem, 4Tobbl NOAYYNTL B NPOLECCe pa3fiokeHus BUHOMA Hawy «3aaady
O MeWKax C wWwapamMmn», AOCTAaTOYHO 3aMe€TUTb, HYTO pe€4b AO0JIXKHA UATU HE O TOM,
KaK pasnioxuTb buHom Ha craraemsie (3TO BONPOC CANLIKOM OBLymMii 1 3aTparnsaer
OTHIOAb HE TOJIbKO KOMBUHaLUMK), a O TOM, Kakol KO3GhhuYneHT byaeT cTosiTb npu
KaX[0M 4/1€HE Pa3/IOKEHUS.
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Ccy 1
cy o} 1 1
cy Cy O3 1 2 1
cy ci ¢ o3 1 3 3 1
cy o o2 i cf 1 4 6 4 1
o ¢l ¢z ocd oot B 1 5 10 10 5 1

co ¢t ¢z ocd oct oy océl 6 15 2 15 6 1

Puc. 1.9. Tpeyroapuuk [lackass

Kak 13BecTHO, ecnum npn packpbiTum CKOBOK He NMPUBOAUTL OJHOPOLHbLIE YieHbI,
TO B UTOroBO cymme nonyuutcs 2" cnaraembix. Hanpumep:

(a+b)* = (a+b)(a+b)(a+b)(a+b) = (a+b)(a+b)(aa + ab+ ba + bb) =

= (a + b)(aaa + aab + aba + abb + baa + bab + bba + bbb) =
= aaaa + aaab + aaba + aabb + abaa + abab + abba + abbb+
+baaa + baab + baba + babb + bbaa + bbab + bbba + bbbb

Ons 6onblieil HarNsSaHOCTN Mbl 34eCh He CTaNu MCMOMb30BaTh MOKa3aTenn CTeneHu.
Kaxaoe cnaraemoe NTOroBOro pasfioxeHus npeacTaBasieT coboli npousseaeHue, B
KOTOPOM U3 KaXAO UCXO[HON «CKobku» B3aTO snbo a, mbo b, a cama cymma
COCTOUT U3 BCEX BO3MOXHbIX Takux caaraembix. HeTpyaHo BuaeTh, 4TO UX BO3MOXHO
poBHO 2", BeAb U3 KaXK[Ol CKOBKU Mbl JOMKHbI B3aTb 6o a, nubo b, To ecTb Mbl
I'IOJ'IyHaeM y)Ke 3HaKOMyIO HaM 3ap,aL|y APO HOHbLIX WMNNOHOB N JTAMMNOYKN; HO K p,eny
3TO B AaHHOM C/ly4ae He OTHOCUTCS.

Mocne npuseaeHns NoaobHbLIX HNEHOB Mbl, O4EBUAHO, NONYHUM CYMMY OAHOYIEHOB
supa Ma®b" ™" (nanomuum, uTo B Halwem npumepe pasnoxeHus n = 4, HO 3TO
Jqnwb 4aCTHas VIJ'IJ'II'OCTan'VIFI K O6LL|||/|M paCCy)K,quI/IﬂM), N HaM OCTaNlOCb BbISACHUTDb,
yemy paBHO M ; HETpyAHO AorajaTthcs, 4To M npeacTaenseT coboii 0TBET Ha BONpOC,
CKONLKUMU cnocobamMm MOXHO U3 BCeX . K CKOBOK» BbibpaTb k «CKOBOK», N3 KOTOPbIX
Mbl BO3bMEM COMHOXUTENEM C1IaraeMoe a, a U3 OCTasbHbIX BO3bMEM cnaraemoe b.
B Takoli hopmynnpoBke y>ke CTaHOBUTCSA MOHSATHO, 4TO 3TO 1 €CTb, COBCTBEHHO FOBOPS,
Halla 3ajayYa Npo Wapbl: BMECTO LIAPOB Y HaC «CKOBKM»; BMECTO NepeknagbliBaHus
Wwapa B APYroi Mewok Mbl BbIbMpaeM U3 «ckobku» cnaraemoe b, BMECTO OCTaBEHUS
Wwapa B UCXOAHOM Mellke Mbl Bbibrpaem 3 «ckobku» cnaraemoe a. B yactHocTw,
OJ151 HaLLero npumepa ofHouneH a?b? BCTpevaeTcs B pasfiokeHUN LWeCTb pas:

aabb + abab + abba + baab + baba + bbaa

4TO cooTBeTCTBYeT 3HaueHuto C7; Nocne NpuBefeHUs NOAOBHLIX YNEHOB B UTOFOBOM
MHOTO4NIeHe nosiBUTCA ogHouner 6a’b?. B To »ke Bpemsi, Hanpumep, ogHouqnen b
BCTPETMJICS HaM BCero oanH pas (B Buae bbbb), yTo cooTBeTCTBYET Ct =1, nTak
hanee.

N3BecTeH o4eHb MpocToli Cnocob BbIYMCAEHNS 3HAYEHUIA CF. ne TpebytoLnii
HWKaKNX omnepauunii KpOMe CJIOKEHUSI — TaK HasblBaeMblii TpeyronbHuk lackans
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(puc. 1.9). MepBasi cTpouka 3TOro «TPEYrosibHMKa» COCTOUT U3 OAHON efuHULbI,
KOTOpasi COOTBETCTBYET 3HadeHuto Cf (CKOMLKMMU CNocobaMi MOXKHO W3 MyCTOro
MeLUKa B APYroli nycToli MeLWoK nepecbinaTe HOAb wapukos? O4eBUAHO, OQHUM).
Mocnegytowine CTPOKN HAYMHAKOTCS 1 3aKAHYUBAIOTCS efuHMUEN, YTO COOTBETCTBYET
CY% n C7; Bce ocTanbHbIE 3/1EMEHTHI CTPOK MOMYHAtOTCH CIOKEHNEM 3/IEMEHTOB
npeabiayLweli CTPOKM, MeXAy KOTOPbIMU CTOUT BblYUCAsieMblid anemeHT. Hanpuwmep,
ABOliKa B CEpeauHe TPeTLER CTPOKM NOJyHeHa Kak CyMMa CTOSILLMX Haj HEll equHUNYeEK;
ABe TpOI7IKI/I B cnep,ylou.l,eﬁ CTpOKe I'IOJ'Iy‘-IeHbI C/IOXKEHNEM CTOALWNX Hafg Ka)Kp'OI7I n3 HKUX
OBOWKM W eAUHULbI; B HVXKHE N3 NOKa3aHHbIX CTPOK 4Yucao 15 nosnydeHo cnoxxeHmem
cTosiwmx Hag Hum 5 n 10, n Tak ganee. TpeyronsHuk MNackansi ocHoBaH Ha ToXAecTBe
C’,’ﬁH = CF~1 4 CF, koTopoe oueHb nerko BbIBECTH cyrybo aHanuTuyecku:

n! n!

E e EN D

cklyoF =

1 1
= (DGR ) -

— 1 1 _
= ((k “Din—k+ D k) k= Dln - k)!) =

— k (n—k+1)
=n (k(k i =k D —k) k=1 —k+ 1)(nfk)!)

_ k (n+1-k) B
=n (k!(n+1—k)! + k!(n+l—k)!) =

T\ En+1-k)!)  Km+1—k - T

OpHako ropasfo MHTepecHee B KOHTEKCTE Hallero pasroBopa «KOMOUHATOPHbIiA
CMbIC/T» 3TOrO TOXAECTBA, KOTOPbIi OKa3blBaeTCsl HEOXMAAHHO npocTbiM. VTak, nycTb
y Hac Bbla MEWOoK € n WwapamMu, NpoHyMepoBaHHbiMM oT 1 fo n. Ham ganu ewé opuu
Wwap, CHabXEHHbIA HOMepoM 1 + 1, U CNPOCUAN, CKOIBKUMU CNOCObamMmn Mbl CMOXKEM
Tenepb, KOrga y Hac eCcTb AOMOJHUTENbHbIA WAapUK, HackinaTb k WWApoB B MycTol
mewok. [depxa (n + 1)-i wap B pykax, Mbl coobpasuin, 4TO BCe HaLIM BapuaHTbl
MOXKHO pa3feNnTb Ha fBe Henepecekatowmecs rpynnel. [lepsas rpynna BapuaHToB
OCHOBbLIBAETCSl HA TOM, YTO Mbl TaK 1 NMPOJO/DKAEM fepXaTb B pykax (n + 1)-in wap,
uAn BOODLLE NPsiYeEM €ro B KapMaH, a AJisl NepecbiNaHnst B NyCTOW MELIOK UCMOJb3yeM
TOJIbKO LWWapbl, KOTOpPbIE Y HaC 6b|)'||/| N3Ha4vaJibHO. TaKI/IX BAapNaHTOB, KaK HECJIOXKHO
poragatecsi, C¥. Bropas rpynna BapuaHToB npegnonaraer, Ha06opoOT, 4TO Mbl s
Ha4Yana Kugaem B nyctoli Mewok Haw (n + 1)-i wap, n Ham ocTaércs gockinaTh Tyaa
(k — 1) WapoB 13 HALIEro NCXOLHOTO MeELLKA; 3TO MOXHO caenats CF ™1 cnocobamu.
O6Luee KONMYECTBO BapuaHTOB, Takum obpasom, nonydaercs CF + CE~1 yro mn
TpeboBasoch foKazaTh.

Tpeyronshuk lMackansi obnagaeT MHOXECTBOM MHTEPECHbLIX CBOWCTB, Nepevmnc-
NIATb KOTOPble Mbl 34€Cb HE CTAaHEM, MOCKOJIbKY 1 TaK Y)K€ HECKOJIbKO YBJIEKJINCh.
OTMeTVM TO/IbKO OQHO U3 HMX: CyMMa 4uces B ntoboii cTpoke TpeyrosibHuka [lac-
Kans npefcraensiet coboit 2", roe n — HOMep CTPOKM, €C/IM NX HYMEpOBaTb C Hys
(To ecTb n cooTBeTCTBYET CTeneHn bBUHOMa, KO3PMULNEHTbI PA3IOKEHUSI KOTOPOro
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COCTaBASIIOT faHHyto cTpoky). Whaye rosopsi, > p_, CF = 2™ 3710 cBoiicTBO Toxe
VIMEET COBEPLUEHHO TPUBUAbHbIA KOMBMHATOPHLIV CMBIC/, KOTOPbIV Mbl Npeasaraem
YnTaTeNo HallTN CaMOCTOSITENLHO B Ka4eCTBE yNpa>kHEHUS.

B zakroueHne pasroBopa 0 KOMOMHATOPUKE PACCMOTPHUM €IIE OIHY
XPEeCTOMATUIHYIO 33Ja4Y:

B typHHupe 1o maxmaram y4acTByeT CeMb IIIaXMaTHUCTOB, IPUIEM
IpearoiaraeTcs, 9To KaKIblil ¢ KaXKJIbIM ChIIDA€T POBHO OJHY
napruro. CKOJIBKO BCero OyJeT ChI'PAHO IapTHii?

fcHo, 9TO KaKIplii U3 CeMEPBIX JIOJIZKEH ChIIPATH UWeCMb MAPTUil, 10 OJI-
HOI C KaKJIbIM U3 OCTAJIbHBIX YIACTHUKOB TypHupa. Ho BOT ciemyiomas
dpaza moUeMy-To0 MHOIUX HAYMHAKINX KOMOUHATOPOB BrOHSIET B CTYIIOP:
NOCKOALKY 6 Kascdol napmuy ywacmeyrom deoe, scezo napmuti 6ydem edsoe
Mmenvwe, wem 7 - 6, T.e. Bcero OyIeT chirpaHa % = 21 maptus.

[TockoJIbKY UMEHHO € 9TUM BOT «B KaKJIOil HApTUU yIACTBYIOT JIBOE»
UMEIOTCS CJIOXKHOCTH, IIPUIETCA JIATH HEKOTOPBIE OSICHEHNUST, X MBI JIA M UX
aByMs criocobamu. st Hadasa jgaBaiiTe MPUIIOMHIM, 9TO IIAXMaTUCTHI Ha
COPEBHOBAHUSAX 00S3aTETHHO 3AIICHIBAIOT BCE XO/IbI, IPUYEM ITO JEIAI0T 062
YYIACTHUKA KaXKJI0i UT'PbI; 3AII0JIHEHHBIE TTPOTOKOJIBI IIOTOM CIAIOTCS CYIIbsIM.
IIpescraBbre cebe Tenepnb, ITO KascIviil U3 YHacmHUKos MYPHUPG 3arOTOBILI
110 O/THOMY OJIAHKY IMTPOTOKOJIA I KAXKIO! IIPEICTOIelt eMy napTtun. ScHO,
9TO TAKMX OJIAHKOB KaKJIbIil 3ar0TOBUJI IIECTh, 8 BCErO, CTAJIO OBIThH, UX
661710 3aroToBiieHo 6 - 7 = 42. Tenepsb maxmMaTuCThl BCTPETUWINCH B 3aJI€
B JIeHb TYpPHHUPA U HAYAJU UTPATh; IIOC/IE KaXKJIOi NapTuu €€ yIaCcTHUKH
CIAIOT CBOUM MPOTOKOJIBI CYJIbsIM, TO €CThb NocAe KaHcAol napmuu cydvy
noaywaom dea npomokoaa. B KOHIIE TypHUpA, 09€BUIHO, BCe 42 MPOTOKOIA
OKa3bIBAIOTCS y Cy/Ieil, HO BeJb CY/IbH MOJIYYAJN 1O J68a IPOTOKOJIA ITOCIIe
KaXKJION MapTUu — CJIEIOBATEILHO, BCErO MapTuil ObLIO BIBOE MEHBIIE, TO
ectb 21.

Ecth u BTOpOI#t BapuanT o0bscHenus. Pe3ymbTaTbl CIIOPTUBHBIX COPEB-
HOBaHU 110 TaK HA3BIBACMOHN «KPYroBOil cucTreMey, IJie KaxKIblil Urpaet ¢
KaK/IbIM POBHO OJIHY HAPTHIO, OOBIYHO MPEJICTABIISIOT B BUIE MYPHUPHOU
MabAUYDYL, TPUIEM JJI KAXKIOI0 YIACTHAKA TYPHUPA MIPELyCMATPUBACTCS
CBOsI CTPOKa u CBOil crojsibert. /lmaroHasibHble KJI€TKUA TaOJIUAIBI, TO €CTh
Takue, KOTOPbIE CTOAT HA [I€PECEYECHUN CTPOKHU U CTOJIOIA, COOTBETCTBYIO-
X OJIHOMY WT'DOKY, 3aIlITPUXOBAHBI, TIOCKOJIBKY CaM C COOO0I HUKTO UI'PATh
He cobupaercsa. asee, ecau, HampuMmep, urpok b ¢ urpokom /I cuirpasnn
MapTuio, 1 b BeIMIpas, TO CINTAETCS, YTO MAPTUS 3aKOHIUIACH CO CIETOM
1:0 B moJib3y B; B ero crpoky Ha nepeceuenun co croJidnom Jl 3aHocuTCst
pesymbraTr «1:0», Torma Kak B cTpoKy Jl Ha mepecevdenuu co crosbimom b
zanocurcs pesyiabrar «0:1» (cu. puc. 1.10).

OueBuIHO, YTO CHaYaJIa KJIETOK B Tabsmie ObuIo 7 - 7 = 49, HO ceMb
W3 HAX CPa3y 2Ke 3aKPACIIN, U WX OCTAJOCH 42; 0 WTOraM KaxK IOl map-
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A[B[B|T|OA]E]|XK

A XXX

B XXX 10

B XXX

T XXX

il 0:1 XXX

E XXX

K XXX

Puc. 1.10. Typuupnas tabmra

THH 3AITOJTHSAIOTCS eIé dée KJIETKH, TO €CTh mocye 21 mapTuu Bce KIeTKH
OKaKyTCsl 3AII0JIHEHBI, 8 TYPHUP OKOHYHUTCS.

Bynyuu nepesenénmnoit Ha cyrydbo MareMaTHdecKuil A3bIK, 9Ta 33/1a9a
[IpeBpaIaeTcs B 3adayvy o koauvwecmse pébep 6 noarom epage. Hamomumm,
4TO rpad — 3TO HEKOE KOHEYHOE MHOXKECTBO abCTPAKTHBIX 6EPWUH, & TaK-
2K€ KOHEUIHBI HADOD HEYNopAJoueH bl Nap 8ePULUH, KOTOPbIE HA3BIBAIOTCS
pébpamu; rpad n300paXKaroT B BHJIe PUCYHKA, HA KOTOPOM BEpPIIIHHBI 0003HA~
YAIOTCHA TOYKAMH, & pEOpa — JIMHUSMY, COEIUHSIONIMMEI COOTBETCTBYIOIIIE
BepmmHbIL. [loHBIM rpadoM HasbIBaeTcs Takoil rpad, B KOTOPOM JIHOObIE
JIBe BEPIIUHBI COEIMHEHBI PeOPOM, IPUTOM TOJILKO OfHUM. [loanwili 2pad,
UMENWUT N BEPULUH, UMEEM @ pébep; B caMOM Jiejie, B KayKIyI0 Bep-
muny BxoauT (n— 1) pebpo, To ecthb Beero B rpade n(n—1) «koHIoB PEdep»,

HO IIOCKOJIBKY Kakji0e pebpo MMeeT JBa KOHIA, UX OOIIee YUCI0 COCTABJISET
n(n—1)
—5

1.5.2. ITlo3unmuoHHbIC CUCTEMbI CUMCJICHUS

Kak u3BectHO, OOImenpuHsaTast U 3HAKOMAash HAM C JIONMIKOJIHHOTO BO3-
pacra cucTeMa 3alliCH YUCesl aPabcruMy uu@pamu TpecTaBiser coboi
YaCTHBIHN CIydail NO3UYUUOHHOU cucmemsvt cuucaerust. Mbl UCIOIb3yeM
BCEro IecAaTh 1udp; IPU 3TOM, €CJIU YHUCI0 MPOCMATPUBATE CIIPABa HAJIEBO,
TO KaKJiasl CJIeyolas 1udpa UMeeT «Bec» B JeCATb pa3 OOJIBbINUM, YeM
MPEJBIIYINAsi, TO €CTh JAefCTBUTEIbHOE 3HadYeHne MUMPHI 3aBUCHT OT €8
NO3UKUL B 3aIUCH IUCIa (MMEHHO MOITOMY CHCTEMa HA3BIBACTCS IO3U-
[IOHHO# ). DTO HUKOUM 00pPA30M He COBIAJIEHUE: €CJIU MBI XOTUM, ITOOBI
KaxKJ0€ IeJI0e 9HIC/I0 MOIVIO OBITh 3AIMCAHO B HAIIEH CHCTEME, U IIPUTOM
TOJIBKO OJ[HUM CII0CODOM, TO KazKJasl cJIeJyromast udpa JT0KHA «BECUTbY
POBHO BO CTOJIBKO Ke pa3 OO0JIbINE, CKOJIBKO MBI HCIOAb3yeM Iudp. Huco,
0003HavaoIIee OJHOBPEMEHHO KOJMIECTBO UCIOIb3yEeMbIX UMD U TO, BO
CKOJIbKO Pa3 KaxKkJas cjemyomnas nudpa «TsKejiees MpeIblIyeil, Ha3bl-
BAETCsI OCHOBAHUEM CUCMEMDBL CHUCAEHUS; TJIsT TECATUIHON CUCTEMBI
OCHOBaHUEM CJIy?KUT, KaK HECJIOXKHO JIOraJIaThCsl, YACIIO JIECATh.
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34ech MMeeTCst OBOJIBHO NPOCTasi CBSI3b C KOMOUHATOPUKO, KOTOPYIO Mbl pac-
cmaTpuBasu B npegbigyuiem naparpacgpe. B camom gene, nyctb y Hac nmeetcs k
NPOHYMEPOBaHHbIX (PIArLLITOKOB U HEOTPAHUYEHHOE KOJINYECTBO (PaaxkkoB n — 1 pas-
HbIX PaCcLUBETOK, TO €CTb Ha KaXKAOM 13 k (pnarwToKOB Mbl MOXKEM MOAHATL 06O
3 n — 1 dpnaxkos, Mbo ocTaBUTb hAArWTOK NYCTbIM, N BCE 3TO HE3ABUCUMO Apyr
OT ApYyra; nHaye roBopsi, KaXablii u3 k (nariToKoB HE3aBNCUMO HAaXOAUTCS B OAHOM
n3 n coctosiHuii. Torga obuiee 4ncno kombuHauuii dhnaxkkos coctasut n*. Ecam no
KaKOIA-TO MPUYMHE HAM 3TOr0 KOJINYECTBa KOMOUHaLW He XBaTuT, Npuaétcs fobasutb
eLlwé oauH bnarwTok; NpUYEM MOXHO, B NPUHLMME, CHATATb, Y4TO UX N3HAYAJILHO
€CTb «CKOJIbKO YFOAHO», NPOCTO BCE, KpOMe k MepBbIX, NyCTble.

PoBHO 3TO 1 npoucxoguT Npu 3annMcm YUCeN C NMOMOLLIO NMO3NLMOHHONR CUCTEMBbI
cuucnenunsi. Mol ncnonbsyem n undp, npuyém undgpa 0 COOTBETCTBYET «MNYCTOMY
chnarwToky>; npu pabote c k paspsgamu (nosuumsmun) 3o gaét Ham n” yucen, ot 0
ao n® —1. Hanpumep, cyutectayet 1000 = 103 Tp&x3HaYHbIX 4ECATUHHBIX YCen — OT
0 £0 999. MNpn 3TOM MbI M3HAYANBLHO MOXEM MpegnosiaraTh, 4TO paspsgos BoobLe-TO
6eCcKOHEHHOE KOMMYECTBO, MPOCTO BCE OHU, KPOMe nepBbix (Mnaawmnx) k, cogepxaTt
Hyn.

Mpu npubasnernn eguunbl K yucny n® — 1 (8 Hawem npumepe — k qucny 999)
Mbl NCHEPMbBIBAEM BO3MOXHOCTU k paspsifioB 1 BblHY)KAeHb! 3a4e/iCTBOBaTL eLE OANH
pa3psag, (k + 1)-ii. PaHblwe 3TOro MOMeHTa 3afeiiCTBOBaTb HOBbIN pa3psig He UMeeT
CMbIC/a, BeAb Mbl MOXEM MPEeACTaBUTb BCE MeHbLUME YUCIA, UCMONb3ys BCero k
pa3psifoB, U eC/N NPU 3TOM «3ae3Tby» B CAEAYIOWNA pa3psg, Mbl nony4num Gonblue
OHOTO NPefCTaB/ieHUs1 st OgHOro u Toro e 4dncna. C apyroii cTopoHbl, ecnn
BO3MOXXHOCTU KOMOVHALMIA MAafwmnx pa3psfoB yxKe ncyeprnaHbl, HaM He oCTaércs
MHBIX BO3MOXHOCTEli, KpOMe 3aelicTBOBaHMS cneaytowero paspsiga. JlornyHo B sTom
CrleAyloLeM paspsifie Ha4yaTb C HaUMEHbLUER BO3MOXHONR Lnpbl, TO €CTb C €ANHULLbI,
a BCe miafwme paspsgbl obHyNINTb, 4TODbI «HavaTb CHavana»; Takum obpasom,
epuHuua k + 1 paspsga obsi3aHa COOTBETCTBOBaTb ODLLEMY KOIMYECTBY KOMOUHALWIA,
KOTOpbIE MOXHO MOJYYNTb B MEPBbIX k paspsigax.

To, 9TO BCE YeIOBEeYeCTBO ceifdac MUCIOJIb3yeT UMEHHO CUCTEMY II0 OCHO-
Bauuio 10, ecTb He 6oJiee YeM CIyIAHOCTb: OCHOBAHUE CUCTEMbI CUUCJICHUS
COOTBETCTBYET KOJIMIECTBY TAJBIEB Yy HAC Ha pyKax. PaboTa MMEHHO C
9TOU CUCTEMOIN KarKeTCd HaM <«IIPOCTOI» M «eCTECTBEHHOW» JIMIIb TOJILKO
HOTOMY, UTO MbI IPUBBIKaeM K Hell ¢ paHHEro JeTCTBa; Ha CaMOM JleJle,
KaK MBI II03K€ YBUJIUM, CUATATh B JBOUYHON CHCTEME ropas3jo IIPOoIe, TaM
He Hy»KHa TabJuIa yMHOKeHUs! (BOOOIIE; TO eCTh €€ TaM IIPOCTO HET), a
caMO YMHOKEHWE B CTOJIONK, CTOJIb HEHABUCTHOE IIKOJHHUKAM MJTAIIIIX
KJIaCCOB, B JJBOMYHON CHCTeMe IIpEBPAlllaeTCsl B TPUBUAJIBHYIO IIPOIETYPY
«BBIMICHIBaHUit co casuramny. Emé B XVII Bexe T'ordpug Bumsreasm Jleito-
HUII, BIIEPBbIE B UCTOPUU OIUCABIINI 080UYHYIO CUCTNEMY CHUCAEHUS,
B TOM BHJIE, B KOTOPOM OHA M3BECTHA ceifdac, 3aMeTUI 3TO 00CTOATETHCTBO
7 3asBUJI, 9TO UCIOJb30BAHUE JCCATHIHON CUCTEMBI — 3TO POKOBAasl OIIHOKA,
4eJI0BEYECTBA.

Tak nam nHAYE, MBI MOXKEM TIPH KEJTAHUHW HCIOJbL30BATH 41000€ KO-
JITYECTBO IUQP, HAUUHAS OT JABYX, JIJIsl CO3IAHUS MO3UITNOHHONW CUCTEMBI
CYUUCJIEHUST; €CJIN TIPU TOM CJIeJ0BATh TPAJAUIIMOHHOMY HOAXOY U, UCIIOJIb-
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3yst n nudp, npunuckBaTh UM 3Hadenus or 0 go (n — 1), 103 ¢ Takoit
CUCTEMOIl 3aIIUCH YUCes MOYKHO Oy/ieTh paboTaTh BO MHOIOM IO AHAJIOTUU C
XOPOIIIO 3HAKOMOU HaM IeCaTUIHOI cucremoii. Hampumep, B 110601t cucreme
cunciaenust 3anucek ancia 1000, (rme n — oCHOBaHWE CHCTEMBI CUUCIIEHMSI)
6ymeT o3HAMATEH n°: B JeCATHIHON CHCTeMe 3TO THICATA, B JBOMTHON — 8,
B naTepuuHoit — 125. HeobXoauMo TOJILKO MIOMHUTH OJHY BaYKHYIO BeIllb.
Cucrema CYNCTIEHUST ONPENEIISIET, Kak Oydem 3anucano 4ucao, HO CaMo
YHMCJIO U €r0 CBOMCTBA HUKAK OT CHUCTEMbI CUUCJIEHUS HE 3aBUCHT;
IIPOCTOE YUCJIO BCET/Ia OCTAHETCS IIPOCTHIM, Y€THOEe — YETHBIM, b - 7 OyzeT 35
BHE BCAKOI 3aBUCUMOCTH OT TOro, Kakumu nudpamu (Ja XoTh puMcKumu!)
MBI 3aIHUIIEM 3TU YUCJIA.

IIpexte gem mpoIO/IKATH PACCMOTPEHNE APYTUX CUCTEM, OTMETHM JIBA
CBOIiCTBa OOBIKHOBEHHOI JIECATUYHON 3aIlUCu YKCia, KOTOphbie 6e3 n3MeHe-
HU 0600ITAIOTCS HA CUCTEMBI CUHCJIEHUs IO JIpyroMy ocHoBaHmIO. IlepBoe
73 HAX HEMOCPEJICTBEHHO BBITEKAET U3 OMpPeJeIeHNs TO3UITNOHHOM 3aIUCH.
Ecau wucno npeacrasieno mudpamu didy_1 - . . dadidy, TO €ro IucjieHHOe

3HadeHue OyJeT Zf:o 10*dy,; manpumep, mas gncia 3275 ero 3HaUeHne BbI-
aucngercs Kak 3-10% +2-10247-101 +5-10° = 3000 + 200 + 70 + 5 = 3275.
Bropoe cBoiicTBO Tpebyer UyTh Oosee JIIMHHOTO 00'bSICHEHUSI, HO, 10 OOJIb-
IIIOMY CYETY, HUYYTh HE CJIO2KHEE: €CJIU II0CJIe/I0BATENILHO AT YHCJIO HA
10 ¢ ocTaTKOM ¥ BBIMIUCHIBATH OCTATKH, U TaK JI0 T€X IIOP, MOKA OY€PEIHBIM
JACTHBIM HE OKAYKETCsl HOJIb, TO MBI MOJIYyIuM (B BUJIE BBIIMCAHHBIX OCTAT-
KOB) BCe IUMPBI, COCTABJIAIOIINE ITO YUCJIO0, HAYUHAS C CAMON MJIAJIIIICH.
Hampuwmep, nojgenmnm 3275 na 10 ¢ octaTkoM, mosyaum 327 1 5 B OCTATKE;
nozennM 327 ga 10, mosyunMm 32 1 7 B ocTaTKe, HOJEINM 32, HOJYIUM 3 U 2
B ocTaTke, mogesuM 3 Ha 10, mosyanm 0 u 3 B ocraTke. IlociietoBaTeTbHOCTD
OCTATKOB BBITVISJIUT TaK: 5,7,2,3; 9TO U eCTh 1MudPbI ducaa 3275.

Oba 3Tux cBoiicTBa 0000ITAIOTCS HA CUCTEMY CUUCIECHUS IO NPOU3EONAD-
HOMY OCHOBAHUIO, TOJBKO BMeCTO 10 B BBIYUCJICHUSIX HY?KHO HCIIOJIb30BATh
COOTBETCTBYIOIEE OCHOBAHME CUCTeMbI cuncienns. Hanmpumep, misa cemepuy-
noti 3ammcen 15327 wuciaennoe snadenne 6yger 1-73 +5- 72437 +2 = 611
(ecTecTBEHHO, BCE MOZACYETHI MbI BBIIIOJIHSIEM B JIECATUYHON CHCTEME, I10-
CKOJIbKY HaM Tak 1poie). [Tonpobyem Tenepnb BbISICHUTH, U3 KakuxX mudp
COCTOHT CeMepHYHas 3aluch 4nciaa 611, s gero nocsenoBaTeIbHO BBIIIOJ-
HUM HECKOJIBKO JIeJIeHnii Ha 7 ¢ ocTaTKoM. Pe3ysbraToM mepBOro jesienus
Oyzer 87, B ocTarke 2; pe3yJibTaTOM BTOPOro — 12, B ocraTke 3; pe3y/ibraToM
Tperbero — 1, B octaTke 5; pesysnbraTroM derséproro — 0, B ocrarke 1. MTak,
cemepuvHasi 3anuch yucyaa 611 cocrout u3 mudp 2, 3, 5, 1, ecin nepedncisaTh
UX HA4YMHAZ ¢ MJAJIIeil, To ecTh 9Ta 3amuch — 15327 (rme-ro Mbl 3TO yKe
BUJIEJIN).

35 JIpyrue Mo/xo/ibl BO3MOYKHDI; HAIIPUMED, OBOJILHO YaCTO B JINTEPATYPE YIIOMUHAGTCS
CHCTeMa CUUCJICHU, UCIOIb3YIOoMIas TPy IUudphl, 3HadeHns: KoTopbix — 0, 1 u —1; Takue
CHUCTEMBI CUYHUCJIEHUsI MBI OCTABUM 3a PaMKaM{ HaIlleil KHUT'U, HO 3aHHTEPECOBAHHBIN
YUTATESIb JIETKO HAMAET UX OIHCAHHUSA B JPYTUX UCTOYHHKAX.
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Kaxk BujgumM, mepBoe u3 AByX c(hOPMYJIUPOBAHHBIX CBOMCTB ITO3UIIUOHHON
3aMKCH [O3BOJISIET IEPEBECTH YUCJIO U3 JIIOOOU CUCTEMBI CUUCIEHUS B TY, B
KOTOPO#i MBI IIPUBBIKJIU [IPOBOJUTEH BHIYUCICHU (JJIS HAC 9TO CHCTEMA O
ocuoBanuio 10), a BTopoe CBOHCTBO — [EPEBECTH YHUCJIO U3 IIPUBBIYHOM HAM
zanucu (TO eCTh JeCATUYHON) B 3alMCh B IPOU3BOJILHON CUCTEME CUUCIICHUS.

OrMmernM, 9TO IPU TIEPEBOJIE UUCTIA U3 «KAKOW-TO JIPYroii» CUCTEMBI B
JECATUYHYIO MOXKHO COKOHOMHUTDH Ha YMHOXKEHUSX, IIPEJ/ICTABUB

dpn® + dp_ 10V + .+ dyin+ do

B BUJIE

(...((dr -n+dg—1) n+dp2) n+...+dy) -n+d

Hanpumep, Bcé To ke 15327 MOXKHO IIEPEBECTU B JECATUYHYIO CHUCTEMY,
Beraucaus ((1-745)-7+3)-7+2 = (12:7+43)-7+2 = 87-74+2 = 609+2 = 611.

MoXHO 3aMeTUTb, YTO TPAJULMOHHBIN MOPSAOK 3aMuUCK HMCEN OT CTaplimnx undp
K MNaALWNM, K KOTOPOMY Mbl MPUBLIKAN C ETCTBA, NPU NEPEBOAAX U3 OAHON CUCTEMbI
CUYUCNEHNS B APYIYHO YacTO OKa3blBAETCS He OYeHb YAOBHbLIM; HanpuMep, Ham yxe
NpnxoannocChb, BbINNCAaB NOCNEA0OBATE/IbHOCTbL OCTATKOB OT A€/IEHNA HA OCHOBaHWMe,
NMOTOM «MepeBopaYvMBaTby 3Ty NOC/IELOBAaTENLHOCTb, YTODbI MONYHUTH WCKOMYHO
3anucb yncna. Bonee Toro, ecnu HemHoro nogymaTb, Mbl 3aMETUM, YTO, BUAS B
TEKCTe Kakoe-HMOyAb AeCATUYHOe Yncno, Hanpumep, 2347450, Mbl, B CyLLHOCTK, He
3HaeMm, 4To obo3HauvaeT nepBas xe n3 ero undp; 3To, KOHeYHO, «ABa» (Unm «ase»),
Ho yvero? [ecaTtkos Tbicsiy? CoTeH Toicssu? MunnuoHos? [lecsiTkoB MunnnoHos?
BbISICHUTE 3TO Mbl MOXXeM, AWLIb NPOCMOTPEB 3anNUCb YUCAA JO KOHLA U Y3HaB,
CKOJIbKO B HéM LLVICbp, TO/NIbKO MOCNE 3TOro, BEPHYBLWWUCb K Ha4dany 3anncu, Mbl
noriMém, 4To B 3TOT pa3 ABOliKa AeliCTBUTE/IbHO O3Hayasa ABa MWIJNOHA, a He
YTO-TO WHOE.

Ho noyemy xe BeCb MUp MCNOB3YET NMEHHO TaKyto «HeynobHyto» 3anuck? OTeer
OKa3blBAETCs HEOXKUAAHHO MPOCT: LNPPbl, KOTOPbLIE Mbl UCMOJb3YEM, He CIIyHaliHO Ha-
3bIBAKOTCS apabCKUMU; COrNacHO rOCMOACTBYIOWMM UCTOPUYECKUM MPEACTaBAEHNSIM,
COBpEMEHHasi CUCTEMaA 3anucy Yucen bbina n3obpereHa nHAMACKUMU N apabcknmm
MaTemaTukamu npegnonoxutensHo B VI-VII BB. H.3., a cBoero npakTnyeckn okoH4a-
TENbHOrO BUAA AOCTUMNA B COXPAHMBLUMXCS A0 HAWmMX AHeli paboTax 3HaMeHUTOro
myapeua Anb-Xopesmun (OT Ybero UMeHN NpoMcXoauT CAOBO <alropuTM») u ero
coBpeMeHHuKa Anb-Kunan; 3Tu paboTsl Bbiin HanucaHbl, COrNacHO TPaAULMOHHOM
paTtupoeke, B IX Beke. Tak nnn uHade, apabckasi MMCbMeHHOCTbL NPEZNOaaraeT Ha-
4YepTaHue CJI0B U CTPOK CApaBa HaJeBo, a He C/eBa HaNpaBo, KaK MpPUBbLIKIU Mbl;
TaK 4YTO A/ Co3AaTeneii AeCSATUYHON CUCTEMbI CHUCIEHNS Ldpbl B 3aNUCK YUCna
pacrnosiaranncb UMEHHO TakK, Kak um bbiio yanobHee: npn nNpocMoTpe 3anucu Hucna
OHN cHavana sugenn uudpy, obo3HaYaOLWYO efuHNLbI, NOTOM LUdPY AECATKOB,
notom uudpy COTeH 1 Tak Aanee.

B IIporpaMMUpPOBaHUN IIPUXOIUTCA YaCTO CTaJIKUBATLCA C ,HBOPI‘IHOﬁ
3aIllUCBIO YHCeJI, IIOTOMY YTO UMEHHO TaK — B BHUIE HOCHGILOB&TGHBHOCTGIL/'I
Hyﬂeﬁ u e IUHUI] — B NaMATH KOMIIbIOTEpa IPEACTABJIAIOTCA KaK YHCJIa, TaK
1 BCA OCTaJIbHaA I/IH(I)Opl\IaU;I/IEI. HOCKOJH)Ky BLIIIUCBIBATDL PAJABI JABOUYIHBIX
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udp OKa3bIBaeTCsl HE OUYEHb YI0OHO, IPOrPAMMUCTBI B KAYE€CTBE COKPAIIEH-
HOH 3aITUCH YaCTO IIPUMEHSIOT CUCTEMBI CUHUCJIEHUs 110 OCHOBaHUIO 16 1 8:
KaKJasl Iudpa BOCBMEPUIHON 3alMCH 9HCJIa COOTBETCTBYET TPEM Imppam
JIBOMYIHON 3alnCU TOTO Ke YUCTIA, a Kaxk/ias udpa MecTHAIIATePpUIHOMN
3aMMCH — YETHIPEM ABOUIHBIM IudpaM. [oCKOMbKY s IecTHaIIaTe-
PUYHOI cucTeMbI TpebyeTCsl MeCTHA AT udp, a apabckux mudp Bcero
JeCATH, K HAM J00aBJ/SIOT MIECTh MIEPBBIX OYKB JATUHCKOrO ayidasura: A
obozuagaer 10, B — 11, C —12,D — 13, E — 14 u F — 15. Hanpuwmep, 3anucs
3F,6 o3Hauaer 63, 10015 coorBeTcTBYET "HCTy 256, a 11115 — umcay 273.

Mpn paboTe ¢ coBpeMeHHbIMU KOMMbIOTepamu gBouYHble yungpsi (butsr), Kak
NpaBuao, obbeAMHSIOTCS B rpynmnbl No Bocemb Ludp (Tak HasbiBaemble baiiTor),
4TO OBBACHAET NONYNAPHOCTb LWECTHAALATEPUYHON CUCTEMBI, Befb Kaxaomy baliTy
COOTBETCTBYIOT POBHO ABe Ludpbl Takol 3anucu: 6aliT MOXET NPUHUMATL 3HAYeHUS
ot 0 go 255, B wecTHaguaTepu4Hoi HoTaumm 3710 Yucna ot 0016 fo FFie.

C BoCbMEpMYHBIMY LnppamMy Takoii POKYC He NMPOXoAUT: Ans 3anuck baiita ux
TpebyeTcsi B obLiem ciyyae Tpu, NOTOMy 4TO 4ucia ot O Ao 255 B BOCbMEpUYHOINA
cucteme npeactasastoTcs 3anucsamm ot 000g go 377g; HO NMpM 3TOM TPeEMS BOCb-
MepUYHbIMU LndpamMn MOXHO 3anucaTb Yucna, B baiiT He nomellarowmecs, Begb
MaKCUMaJlbHOe TPEX3HaYHOEe BOCbMEPUYHOE Yncno — 777 — coctasnsieT 511. B vacT-
HOCTW, AN 3anucy TPEX UAyLWMX Noapss 6aiToB HYXXHO POBHO BOCEMb BOCbMEPUYHbIX
undpp, HO Ha NMPaKTMKe rpynnbl no Tpy baiita NoYTN HUKOrAa He BCTpedatoTcs. OgHako
Yy BOCbMEPUYHON CMCTEMbBI CHUCNEHUSI €CTb LPYrO€ HECOMHEHHOE AOCTOMHCTBO: OHa
ncnosib3yeT ToNbko apabckre undpbl. CobcTBeHHO roBopsi, 8 ecTb MakcUMasbHast
cTeneHb ABOIKK, He npeBocxogswwasi 10; NMeHHO NO3TOMY BOCbMepMYHasi cucTema
6blna OYeHb NOMYNsipHA Y NMPOrpaMMUCTOB 0 TOrO, Kak BOCbMUBUTHbLIN 6aiiT cTan
YCTOWYNBON eANHNLEN N3MEPEHUNsI NHOPMALMN, HO K HAaCTOSLLEMY BPEMEHU OHA
NCNONb3YETCS rOpPa3fo pPexe, YeM LUECTHAALATEPNYHAS.

TlockombKy 1P B ABOUYHOM CHCTEME BCETO JIBE, IIEPEBOJT YUCE B HEE
U U3 He€ OKA3bIBAETCH IIPOINE, YeM C JIDYyTUMU CUCTEMaMU; B YaCTHOCTH,
ecJid 3allOMHUTH HAM3YCTh CTENEHU JBOHKHU (a y NpOrpaMMHCTOB 3TO B
JIIO0OM CITyvae MOy IaeTcsl caMo CoOOi ), TIPH TIEPEBOiE B JIIOGYI0 CTOPOHY
MOXKHO 0boiiTrch 6e3 ymuoxkenuii. [lycTh, HampuMep, HaM HYZKHO IT€PEBECTH
B JleCATUYHYIO 3anuch 4uciao 1001101s; crapmiasi eaquHHUIla, CTOAIAs B
CceIbMOM pa3psjie, COOTBETCTBYET IIECTOM CTEeleHW JBOMKH, TO ecThb 64,
CJIEJIYIONIAs €JUHUIIA, CTOUT B YETBEPTOM pa3psijie U COOTBETCTBYET TpPeThei
CTeIeH! JIBOMKNU, TO €CTh 8, cJleJIyIolias O3HadaeT 4, U OC/Ie THAS, MJIaJIIIas —
1 (Boobrie rosopsi, Miamast nudpa paBHa camoil cebe B J0OOH cucreme
cuncsiennst). CkianpiBas 64, 8, 4 u 1, mosyuaem 77, 3TO U €CTh UCKOMO€
THCJIO.

IlepeBoa U3 JlecATUYIHON 3aIUCH B JIBOUYHYIO MOXKHO BBITTOJTHUTD JIBYMSI
criocobamu. IlepBblif U3 HUX — TPAAUITUOHHBIN: MEJIUTHh MCXOIHOE THUCJIO
IIOII0JIAM C OCTATKOM, BBIIUCHIBas IOJIYUYAIONIAecs OCTATKH, II0Ka B YaCTHOM
He OCTAaHeTCS HOJIb. II0CKOIbKY JeseHne momnoIaM HEeTPY/THO BBITOJTHUTH B
yMe, OOBITHO BCIO OIEPAIINIO MPOBOIST, HAYEPTUB Ha OyMare BePTUKAJILHYIO
JIMHUIO; cjieBa (M CBEPXY BHU3) 3alMCHIBAIOT CHAYAJIA UCXOIHOE IHCIIO, TIOTOM
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51 1 "38] 0
25 | 1 19| 0
121 9| 1
6| 0 4| 1
3]0 21 0
1|1 1|0
0] 1 0| 1
1100111 1001100

Puc. 1.11. IlepeBos B IBOMYIHYIO CUCTEMY JI€JIEHHEM TIOTIOIAM

pPe3yJIbTaThl JIeJIEHUs, & CIIPaBa BBIMUCHLIBAIOT ocTaTku. Hampumep, mpu
nepeBosie unciia 103 B nBomuHyto cucreMmy mnosrydaercsa: 51 u 1 B ocrarke;
25 m 1 B ocratke; 12 m 1 B ocrarke; 6 m 0 B octatke; 3 m 0 B ocraTke; 1
u 1 B ocrarke; 0 u 1 B ocrarke (cMm. puc. 1.11, cieBa). Ocragres TOJBLKO
BBIIIACATb OCTATKH, IIPOCMATPUBAasl UX CHU3Y BBepX, X MbI ITosrydnM 11001115.
Ananoruano jis auciaa 76 mur noayunm 38 u 0, 19w 0, 9u 1,4u 1, 2 u 0,
1u 0, 0 u 1; BeInMCBIBas ocTaTKu, moaydnm 1001100, (Tam 2Ke, cipasa).

Ecte u apyroit crrocob, ocHOBaHHBIN Ha 3HAHWHU cTerneHeit aBoitku. Ha
Ka2KJIOM II1are Mbl BbIOUpaeM HAuOOJIBIINYIO CTEIEeHb JTBONKHU, HE TTPEBOCXO/IsI-
IIIYIO0 OCTABIIIEECS THCJIO, ITOCJIE Uer0 BBIIUCHIBAEM €JIMHUILY B COOTBETCTBY-
O Pa3psyl, & U3 UUCIa COOTBETCTBYIONIYIO CTEIIEHDb BhruuTaeM. [IycTn,
HaIIpuMep, HaM MOTPedOBAJIOCH TIEPEBECTH B JBOUYIHYIO CUCTEMY YHUCJO 7H7.
HawubGosibiiast crenenb IBOWKHU, HE IPEBOCXOdIIas ero — nesaras (512),
ocraérest 245. Cremyromiast crenenb nBofiku Oymer ceapMast (128, HOCKOIbKY
256 me nomxonur); ocranercd 117. lajbine To9HO Tak ke BbrauTaeM 64,
ocTaéres 53; BerauTaeM 32, octaéres 21; BerauraeM 16, octaéres 5; BbIYUU-
raeM 4, ocraéred 1, BorauraeM 1 (HyJeByIO crereHb ABoiiku), ocraéres 0.
Pesyaprar 6ymer 10111101015, 10T c1ocod 0coOEHHO yI00EH, €CIN UCXOI-
HO€ YHCJIO HEMHOT'O IIPEBOCXO/UT KAKYIO-TO U3 CTeIleHell JBOUKU: HAIIPUMED,
qncsio 260 TaKuM CII0COO0M B «IBOUYKY» MEPEBOJUTCS IMOYTH MTHOBEHHO:
256 + 4 = 1000001005.

[TockouibKy, KaK MBI y2Ke TOBOPUJIH, JIJIsi COKPAIIEHIS 3AIICH JBOUIHBIX
9UCesI IPOTPAMMUCTHI 9ACTO YIOTPEOJISIOT CHCTEMbI CIUCJIEHHUsI TI0 OCHOBa~
HHIO 16 n (qyTh pexke) 8, 9aCTO BO3HUKAET TIOTPEGHOCTD MEPEBOUTH U3 JIBO-
WYIHOH CHCTEMBI B 9TH JBe U obparHo. K cuacThio, eciivi ocHOBaHue OHOM
CHUCTEMBbI CUYUCJIEHUsI MPECTABJIsIET cODOMl HATYPAJIbHYIO CTEEHb
7. OCHOBAHUS JAPYTOI CUCTEMbI CHHUCJIEHUsI, TO OAHA Iudpa IepBoii
CHUCTE€MBI B TOYHOCTU COOTBETCTBYET N IIudpamM BTOPOI CUCTEMBI.
Ha npakTrke 9T0 CBOMICTBO IPUMEHSETCA TOJIBKO K MEPEBOJAM MEXKIY JIBO-
WIHOI CHCTEMO# M CHCTeMaMU M0 OCHOBAHUIO 8 M 16, XOTS TOYHO TakK JKe,
HAIIPUMEP, MOXKHO ObLIO Obl TIEPEBOJIUTH YHUCJIA U3 TPOUIHON CUCTEMBI B
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Tabauna 1.6. IBouvHOe mpecTaBieHe BOCBMEPUIHBIX U IIIECTHAIATEPUY-

HBIX 1TUdP

BOCbMEPUYHBIE IIIeCTHA/IIIATEPUYHbIE

dg bin d16 bin d16 bin
0 000 0 | 0000 8 1000
1 001 1 0001 9 1001
2 010 2 | 0010 A | 1010
3 011 3 | 0011 B | 1011
4 100 4 | 0100 C | 1100
5 101 5 | 0101 D | 1101
6 110 6 | 0110 E | 1110
7 111 7 | 0111 F | 1111

JEBATUIHYIO U 0OPATHO; IIPOCTO HU TPOUYIHAS, HU JEBATUIHAS CUCTEMBI
CUYUCJIEHUSI HE HAIILIU ITHPOKOTO MPAKTHIECKOTO TPUMEHEHUSI.

st mepeBofia Uncsia M3 BOCHBMEDPUIHON CHUCTEMBI B JBOHUUIHYIO KGHC-
Yo yudpy UCTo0H020 “UCAL 3GMEHAIOM COOMBEMCMEYIOUWUMU MPEMA
dsounnvimu yuppamu (cMm. tabm. 1.6). Hanpumep, mius gucaa 3741g sro
OyxyT rpynns! mudp 011111100 001, Hesnagamuit HOJIL MOXKHO OyAeT OT-
OpocuTh, TaK UTO B pe3ysbraTe moayuntcs 11111100001,. /I mepeBoia
73 MEeCTHAANATEPUIHON B JIBOMYHYIO JEJIAIOT TO YK€ CaMoe, HO KaXKIyIo
nudpy 3aMeHSIIOT Ha “embipe TBOUYHBIE UMPHI; HanpuMep, s 2A3F g
mostygrm 001010100011 1111, a mocsie orbpachbiBannsi HE3HAYAIINX HyJIel —
10101000111111,.

15t mepeBosia B 0OPATHYIO CTOPOHY MCXOIHOE JIBOMYHOE YUCJIO CIIPaBa
HAJIEBO (9TO BAyKHO) Pa3OMBAIOT HA TPYIIILI 10 TPU WU YeThbipe Iudpbl
(COOTBETCTBEHHO J|Isl TIEPEBOJIA B BOCBMEPUUHYIO MJIM MIECTHAIATEPHIHYIO
CHCTEMBI); €CJIM B CTapliieil rpyliie He XBaraer udp, €€ JONOJIHIIOT He3HA-
JAIUMU HYJISIMA. 3aTeM KayK Y0 TOJIy YUBIIYIOCs] TPYIITY 3aMEHSFOT COOT-
BeTcTBYyIOMmeH nmudpoit. Paccmorpum, nampumep, guciao 100001011110115.
lj1s1 mepeBoia B BOCBMEPUYHYIO CHCTEMY Pa300bEéM €ro Ha T'PYIIBI IO TPU
nudpswl, gomnucas crpasa HesHadarmii Hosb: 010000 101111011; Ternepn
KaXK/IyI0 TPYIILY 3aMEHAM HA COOTBETCTBYIONLYI0 BOCBMEPUUIHYIO UMDY U
nostyanM 20573g. Jliist mepeBoa TOro Ke YHUC/Ia B MIECTHAIIATECPUIHYIO
CUCTeMY Pa300bEM €ro Ha TPYIIIBI 10 YeThipe MudPHI, JONNCAB B HAYAIO IBa
nesnavamux Hysas: 001000010111 1011; 3aMeHUB UX HA COOTBETCTBYIONIHE
MEeCTHAIIATEPUIHbIE TTU(PBI, MOaAyInM 217A14.

Kombunanun mBonvanbix mudp, mpuBenéHubie B Tabsmie 1.6, mporpammvm-
CThI OOBIYHO IIPOCTO IIOMHSIT, HO CIIEIUAJIBHO UX 3a3yOpUBAThH HE 00s3aTeJIbHO:
Ipu HeOOXOIMMOCTHU UX JIETKO BBIYUCJIUATD, & Y€Pe3 HEKOTOPOE BPEMsi OHU
caMu cOOOM YJTOKATCsT B TIAMSITH.
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JlBouunbie ApoOU IMEPEBOISTCS B JIECATUIHYIO CHCTEMY AHAJOTHTIHO
TOMY, KaK MBI IIEPEBOJIUJIN IIeJIblE YUCJIA, TOJIBKO nudpaM I0CIe «IBOMIHOM
zamaToits >0 coorBeTcTByIOT MPO6GH %, i, %, 1—16 u T. 1. Hapumep, mjis aucia
101.011015 umeem 4 + 1 + i + % + 3—12 = 5.40625. M0oKHO TTOCTYIUTDH U
WHaYe: COOOPA3UB, UTO OJUH 3HAK IIOCTIE «3AIMATOW» — ITO <IIOJIOBUHKWY,
JIBa 3HAKa — 3TO «UYeTBEPTUHKWY, TPU 3HAKA — «BOCBMYIIKI» U TaK JaJjee,
MBI MOXKEM PACCMOTPETDH BCIO APOOHYIO YACTb KaK II€JI0€ IUCJIO U PA3IEIUTD
€ro Ha COOTBETCTBYIOIIYIO CTEleHb ABOHKU. B paccMarpuBaeMoM ciaydae y
HAC IATb 3HAKOB II0CJE «3alldTOil» — 3TO TPUALATH BTOPLIC YacTu, a 11014
ecTb 1310, TaK YTO MMeeM 5% = 5.40625.

O6patrHblii 1IeEpeBoJ] JAPOOHOI0 YKC/Ia U3 JEeCATUIHON CHUCTEMbBI B JIBO-
WYHYIO BBIIOJHUATH TOXKE HECJIOXKHO, HO HECKOJIBKO TDPY/Hee O0DbSCHUTD,
IIoYeMy 3TO JeJaeTCs UMEHHO TaK. [ Havasa OTIeIbHO IEPEBOIUM TIETYIO
9acTh YUCJIa, BBIIUCHIBAEM PE3YJIbTAT U 3a0bIBAEM O HEl, OCTABUB TOJIHKO
JIECATUIHYIO TPOOb, 3aBEIOMO MEHBIINYIO ennHuIbl. Jlamee HaM HEOOXOAMMO
BBISICHUTD, CKOAbKO N0A06UuHOK (OJHA WM HU OJHOM) y HAC UMeeTCsl B 9TOl
apobuoit yactu. s 9T0or0 10CTATOYHO YMHOXKUTH €€ Ha ABa. B mosryuen-
HOM 4YHCJIe [ejiasi 9acTh MOXKeT ObITh paBHA HYJIIO WM €JIUHUIE, 3TO U
€CTh UCKOMOE€ «KOJMYECTBO IOJIOBUHOK» B MCXOMHOM ducie. KakoBa Obl HI
ObLIa MOJIyUIEHHAS [IeJIasi 9aCTh, MbI BBIIIUCHIBAEM €€ B KA4eCTBE OUePeIHOM
JBOUYHON 1ndphI, a n3 pabodero Iucia youpaem, MOCKOIbKY y2Ke VI €€ B
pesynbrare. OcTaBIieecst 9ucI0 CHOBA MIPEJCTABIIsIET CO00it IPOOH, 3aBEIOMO
MEHBIIYO eJIMHUIIBI, BEb [EJIYI0 9acTh Mbl TOJBKO YTO OTCEKJIU; YMHOYXKaeM
9Ty IpoOb HA ABA, 9TOOLI ONPEIEIUTDH «KOJUIECTBO Y€TBEPTUHOK >, BBIITICHI-
BaeM, OTCEKaeM, YMHOXKaeM Ha, JIBa, OIpeJiesIseM «KOJIMIeCTBO BOCHMYIIIEK»
7 TaK JaJiee.

Hamnpumep, st yke 3aakoMoro HaMm umcia 5.40625 nepeBos obpaTHO
B JIBOUYHYIO CUCTeMy OyJIeT BBITVISIETh TakK. [leyio 9acTh cpaldy »Ke Iepe-
BOZUM KaK OOBITHOE I€JI0€ YHUCJI0, ToydaeM 101, BHIIUCHIBAEM DE3YJIbTAT,
CTaBHUM JBOMYHYIO TOYKY U Ha 9TOM 3a0bIBAEM IIPO IEJIYIO 9acTh HAIIEro
ucxonuoro yuciaa. Ocraéres 1pods 0.40625. YMHOXKaeM e€ Ha J1Ba, MOJIydaeM
0.8125. IlockONbKY Iiesiasg YacTh paBHA HYJIO, BBIITUCHIBAEM B PE3YJILTAT
mudpy 0 (cpasy mocse 3amsToii) 1 mpooKaem nporece. Y MHoxkerune 0.8125
Ha nBa 7aéT 1.625; BBRIMUCHIBAEM B PE3yJIbTAT €IMHUIKY, yOUpaem eé m3
pabouero uncaa (nosyuaercs: 0.625), ymMHOXKaeM Ha jBa, moiaydaem 1.25,
BBINICHIBaEM eJIMHIYKY, yMHOXKaeM (.25 Ha 7Ba, nosrydaeM (.5, BBIINCHIBAEM
HOJIb, YMHOXKaeM Ha JiBa, mojrydaeM 1.0, BoimucbiBaeMm enqnHn4IKy. Ha aToMm
[I€PEBOJT, 3aKAHYNBAETCS, IOCKOJIBKY B pabodeM 4uCje y HAC OCTAJICS HOJIb,
U ero, IMOHSTHOE JIeJI0, CKOJBKO HU YMHOXKAl, OyIyT MOJIy9IaThbCs OJHU HYJIH;

363 1ech u masee B 3AIIMCH MO3UIJMOHHBIX IPOGEH MbI Oy/1eM UCIOJIB30BATH JJIst OTIEsIe-
HUs APOOHON YacTH TOYKY, & He 3alSTYI0, KAK 9TO OOBIYHO JIEJIAeTCS B PYCCKOSA3BITHOMN
smreparype. lejio B TOM, 9YTO B aHIVIMHCKUX TEKCTaX B 9TON POJIM BCErJa MCIIOJIb30Balach
HMEHHO TOYKa, B Pe3yJIbTaTe Yero OHa K€ HCIOJIb3YeTCs BO BCEX CYIIECTBYIONMINX SA3BIKAX
NPOrpaMMHUPOBAHUs. 3AHUMASCH IIPOIPAMMUPOBAHIEM, CJIEYeT IPUYIUTh Cce0sl K MBICIIH,
YTO HUKAKON «JIECATUIHON 3alsiTON» He OBbIBAET, a ObIBAET «JAECATUYHAS] TOYKA>.
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3aMeTuM, B IIPUHIUIIE Mbl IMeeM [IPAaBO TaK JejIaTh — BeIb K II0JIyIeHHO
JIBOUYIHON Ap0obu MOYKHO IIPH 2KEJIAHUH JOIICATH CIPaBa CKOJBKO yIOJIHO HY-
Jieit, Bce OHU OyIyT He3HaJaIue. BIMUCAHHBIN PE3yJIbTAT ¥ HAC MOJIY IHIICS
101.011019, 9TO, KaK MBI BUJIC/IA, KaK pPa3 U €CTh JBOUYHOE IIpe/ICTaBJICHIe
qncia 5.40625.

Jlajieko He Beerjia BCE OyeT CTOJIb 0JIArOIOJIyIHO; B OOJIBIIUHCTBE CIIy-
9aeB Bbl HOJIyduTe Oeckorewnyro (HO, KOHEUHO, IIEPUOAUIECKYIO) ABOUIHYIO
Jpo6b. YTOOBI MOHSITH, TOYEMY 3TO IIPOUCXOIUT TAK UACTO, JOCTATOTHO
BCIIOMHUTb, YTO JIIOOYIO KOHEYHYIO UJIU MIEPHOIMIECKYIO JECATUIHYIO TPOOH
MOYKHO IIPEJICTABUTH B BUJIE HECOKPATUMOI MIPOCTON APOOU C IEJIBIM THC-
JIUTEJIEM W HATYPaJbHBIM 3HAMEHATEJIEM; COOCTBEHHO I'OBOPSI, 3TO €CTh
OIIpeJIesIEHUE PAUUOHAALHO20 YUCAG. TaK BOT, HETPYIHO BUJIETH, YTO B BUJE
KOHEYHO! JBOWYHON JpoOU Mpe/ICTABUMBI TAKHNE U TOJIBKO TaKue
panuoHaJIbHbIE YHCJIA, Y KOTOPBHIX B 3HAMeEHAaTeJIle CTEI€Hb JIBOii-
ku. KoHeYHO, aHAJIOTHYIHOE OTpAHUYEHNE TPUCYTCTBYET U JIJIst TeCATUIHBIX
Jpobeii, a TaKKe U B CUCTEME CUUCJIEHUs TI0 BOODIIE JTIOOOMY OCHOBAHWUIO,
HO B ODIIEM CJIydae 9TO orpaHudenne hbOPMYIUPYETCs MIrde: PayuoHaibHOE
wucao, npedcmasaennoe 6 6ude necoxpamumoti dpobu T, npedcmasumo 6
sude Konewnol dpobu 6 cucmeme no ocrkosaruro N mozada u moavko moada,
Koe2da cywecmeyem uesas cmenensv wucaa N, JeAAwaAcs Haueio Ha n.
B uactHoCcTH, 1pPOOHL % MOXKHO IIPEJICTABUTH B BUJIE KOHEYHON JECATUYIHON
apobu, motomy uto 102 = 100 memmres na 50 HaIIesI0; AHAIOTHTHO MOYKHO
3alliCaTh B BUJIE KOHEUHOW JECSITUIHON JPOOH YUCIIO ;—g, moromy 4ro Ha 80
6e3 ocrarka monesnures 10* = 10000. B obimenm ciyuae y Hac HecoKpaTuMas
pocTasi APOOb MPEBPATUTCS] B KOHEUHYIO JECITUIHYIO, €CJIU €€ 3HAMEHATE/Ib
PACKJIaIBIBACTCS HA IPOCThIe MHOKUTEIH B Bue 2F - 5™: mpu sToM Ham
JIOCTATOYHO BHIOpATH OOJbIIee U3 kK U M M UCIOJB30BATH €0 B KAYECTBE
cTerneHu, B KOTopyto Bo3sectu 10.

st coydast IBOMYHO CUCTEMBI BCE YKECTUE: CTEleHb TBOMKN, KAKOBA ObI
OHa HU ObLjIa, HAIEJIO MOXKET IIO/IeJINThCS TOJBKO Ha JAPYIYIO CTEIIeHb JIBONKM.
B npumenennn x mepeBojy U3 JAECATHIHON CUCTEMBI B JIBOUYUHYIO CJIEIYET
3aMETHTB, YTO J100as JeCATUIHAsA JPOOb €CTh YHCIO0 BHAR Tor; UTOOBI
B 3HAMEHATeJIe OCTAJIUCh OJHU JBOWKH, HEOOXOJIWMO, UYTOOBI UUCIIUTEID
Hy>KHO€ YHCJIO pa3 JeJWICs HAa MATb. 1aK, PACCMOTPEHHOE B IIPHUMeEpe
Boimre 5.40625 ecTb 5410%, HO umucymTesib 540625 mpekpacHo jeauTcest 6e3
octaTka Ha 5° = 3125 (pesyabrarom jenenus 6yger 173), mosToMy Toce
COKPAIIEHNsT HYYKHOTO 9YHCJIa NATEPOK B 3HaAMEHATeJIe OCTaETCsl CTEeIeHb
JIBOMKHU, YTO U IIO3BOJISET 3allMCAaTh 3TO YUCJ0 B BUJIE KOHEYHOU JIBOMYHON
apobu. Ho Tak, KOHEYIHO, TPOUCXOIUT HE BCEra; B OOJIBIITMHCTBE CJIyJIaeB
(B wacTHOCTH, BCerya, KOTJa IOCJIeHsIs 3HaJalasl JecaTudHas mmdpa
JIpobu OTJIMYHA OT 5) 1oJIydaeMasl IBOMYHAs JIPOOb OKaxKeTcs: GECKOHEYHOIA,
XOTsI U IEPUOANYIHON. B TakoM cirydae Hy»KHO BBIIIOJIHATH ONUCAHHYO BBIIIIE
MIPOIEYPY C HOCIEIOBATEILHBIM YMHOXKEHIEM Ha J[BA, [IOKA BbI HE IOy IUTE
pabouee 9uciI0, KOTOPOE yKe BHUJEJIU; 3TO Oy/IeT 03HAYATH, UYTO BbI IOMAJIN
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B [EPHOJI; HAIIOMHUM, 9TO IEPUOAMYECKA JPOOb 3AIUCHIBAETCS ILyTEM
3aK/IIo4YeHnst e€ repruosa B Kpyrible ckodbku. Hampumep, majs quciaa 0.351¢
y Hac nosyanrca 0.7 (BomumcoiBaem 0), 1.4 (BoimucsiBaem 1, ocrasisiem 0.4),
0.8 (BeimmceiBaeM 0), 1.6 (BbmuceBaem 1, ocrasasem 0.6), 1.2 (BbimucbBaeM
1, ocraBngiem 0.2) — u, nakonen, 0.4, KOTOPOe Mbl YK€ BHJIEJIA YETHIPE
nrara zHazag. CieloBaTe/IbHO, TIEPHO] APOOU COCTABJIAET YeThipe udphI, a
B pesyibrare 0.3519 = 0.01(0110),.

1.5.3. /IBonyHas JorMKa

B mporpaMMupoBaHUE MBI 9aCTO CTAJKUBAEMCSI C TIPOBEPKAMU BCEBO3-
MOXKHBIX YCA06Ul, TAKUX KaK «He CJIAIIKOM JIM JUINHHAS CTPOKa», <HE
OKa3aJICs JIU JIUCKPUMUHAHT OTPHUIATELHBIMY, «XBATUT JIX HAM OTBEJIECH-
HOT'O TTPOCTPAHCTBAY, «CYIIECTBYET JIM HYXKHBIH (hailyiy, «BbIOpaAJ JIu HOJIb-
30BaTeNb 3TOT BAPUAHT PabOThI WJIA JAPYTOil» U Ipovee; HaYaB IIPOrpaM-
MHPOBaTh, Mbl OY€Hb OBICTPO yOEIUMCS, UTO BBIIOJHEHUE JIaXKe CAMBIX
IIPOCTBIX MPOIrPaMM OCHOBAHO Ha IpoBepKax ycjoswmii. IIpm sTtom camn
YCJIOBHST TIPEJICTABIIAIOT CODO N02udecKue 8bipatcerus, TO eCTh TAKHEe BbI-
PAsKEHUs, KOTOPBIE GbiHUCAAIOMCA, & PEIYIBTATOM BBIYUCICHUS] CTAHOBUTCS
N02UMECKOE 3HAMEHUE — A0NCH UITH UCTIUNA.

Pazen MareMaTuKu, B KOTOPOM U3YYaIOTCS BBIPAYKEHUST TAKOTO POJIA,
HA3bIBAETCS MATEMATHIECKON JIOTHKOW; HAJ0 CKa3aTh, YTO ITO JOCTATOUHO
CJIOXKHAsT 00JIACTh 3HAHUI, BKJIIOYAIONAS MHOYXKECTBO HETPUBHAJIBHBIX TEO-
puit, 1 Ha rIyOOKOE M3yUeHNe MATEeMATHIECKONW JIOTUKNA MOXKET yHTH BCs
’Ku3Hb. MBI B HaIlleil KHATe PACCMOTPUM TOJIBKO OJIHY U3 CAMBIX MPUMUATUB-
HBIX COCTABJISIONIMX MATEMATUIECKON JIOTMKN — TaK HA3BIBAEMYIO af2e0py
080UNHOT, NO2UKY..

ITo cBoeit cyTn jgBOMYHAS JIOTHKA ITOXOXKA HA apU(pPMETHKY, HO BMECTO
6GECKOHETHOTO0 MHOXKECTBA, INCEJI 3/I€Ch UCIIOJIB3YeTC s MHOXKECTBO, COCTOSIIIEE
Bcero u3 Byx suadenuii: 0 (10kp) u 1 (uctuna). Hax stumu sHaveHusMu
OTIpeJIeJIEHBI Pa3HbIe OMEPAINU, PE3YJIbTATOM KOTOPBIX TOXKe siBjsierTcst
wim 1. OfHON U3 caMbIX IPOCTBIX JIOTUYECKUX OIEPAIHil SIBJISIETCS 0T~
PUUAGHUE, <HE T», KOTOPOE 0003HAYAETCS T; B KHUTAX MOXKHO BCTPETHUTH
TakxKe Jipyrue obo3Hadenust, Hanpumep —x. Onepalus OTPUIIAHIS MEHSET
3HavYeHue Ha IIPOTUBOIOJIOKHOE, TO ecTh 1 = 0 m 0 = 1. IlockoJbKy y
OTIEPAIINU OTPUIAHUST BCETO OJIUH apTyMEHT, POBOPAT, YTO OHA YHAPHAS .

Cal\/IbII\/II/I N3BECTHBIMU U YaCTO yIIOTpe6HHeI\/IbII\/II/I JIO'MYECKUMU 6UHap-
HBLMU OTIEPATIASIMHE, TO €CTh OMIEPAIUAMHI J6YL APTYMEHTOB, MOYKHO CIUTATD
A02UMECKOE UMY U A02UYECKOE U, KOTOPbIE B MaTeMaTUKe HA3BIBAIOT-
csl TakKe Ju3sioHKUUET U KOHBIOHKUUEU. «Jlormaeckoe mimy MeXTy
JBYMsl JIOTUIECKUMU 3HAUEHUSIMU OYJIeT NCTUHHO, KOTJA XOTs ObI OHO U3
WUCXOJIHBIX 3HAYEHUN MCTUHHO; €CTECTBEHHO, OHU MOTYT OBITH MCTUHHBIMU
OJIHOBPEMEHHO, TOTJIa «JIOTHYECKOE WJIN» MEXKJy HUMH TOXKE OCTAHETCsT
UCTUHHBIM. EJIMHCTBEHHBI BAPUAHT, KOTJIA «JIOIMYECKOEe UJIN» OKA3bIBAETCSI
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Tabsmna 1.7. OcHOBHBIE OUHAPHDIE JIOTHYECKUE OIEPAIIAN

apryMeHThbI KOHBIOHKIIM T JAN3BIOHKI A HNCKJI. 1JIN NMILJITUKaIIA
x Y &y, T ANy xVy TDy Ty

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 1

JIOXKHBIM — 3TO KOryia 06a ero apryMeHTa JIOXKHbBI. «Jlormueckoe n», Hampo-
TUB, UCTHUHHO TOTJIA U TOJBKO TOTJIA, KOTJA NCTUHHBI 002 €ro apryMeHTa, a
BO BCEX OCTAJBHBIX CIYUAsIX JIOXKHO.

Ormepanysi «JIOTUYECKOr0 WJIM» OOBIYHO 0003HAYAETCSI 3HAKOM «V», UTO
KaCaeTCst ONEPAITN «JIOTHIECKOTO W», TO HANOOJIee MOIMYIApHOE 0003HATMEHTE
JUIs Heé — aMIepcan «&», HO BO MHOTUX COBPEMEHHBIX yYeOHUKaX 3Ty
OIIEPAITHIO TOYEMY-TO IIPEIOIUTAIOT 0D03HAYATH 3HAKOM <A ».

[ToMUMO KOHBIOHKITNH ¥ U3 BIOHKIIUH, JOCTATOYHO YACTO BCTPEUAIOTCS
OTIEPAINN UCKAIOUAIOWLEE UAU T UMNAUKAUUA. «VICKITIOYAIOIIee Uy,
00603HAYAEMOE 3HAKOM «P», UCTUHHO, KOTJIa UCTUHEH OJIUH U3 €ro apryMeH-
TOB, HO HE 00a Cpasy; OT OOBIYHOIO «UJIM» 9Ta OIEPAIUsl OTIUIAETCS CBOUM
3HAYEHUEM JIJIs CJIydasi 00OUX MCTUHHBIX apryMeHTOB.

Ouepanus umiumkanuu (0603HAYAETCST «—»» ) HECKOJLKO 60JIee CJIOXKHA
qutst nonnmanus. OHa OCHOBAHA HA IMPHUHIUIE, 9TO B PACCYXKJICHUIX U3
UCTUHHBIX TMOCBLIOK MOYKET CJIEJIOBATH TOJHKO UCTUHA, & BOT U3 JIOYKHBIX
IIOCBIJIOK MOZKET cJjieIoOBaTh 9TO YIroJHO, TO €CTh MOXKET IIOJIy9YUTbhbCd UCTUHA,
a MOXKET — JIOXKb. UTOObBI TOHSITH, IOYEMY 9TO TaK, MOYKHO IPUIIOMHUTD,
YTO JIaJIeKO HE BCE HAYYHBbIE TEOPpUU OBLIN MCTHHHBIMHU, HO MPH ITOM 3a-
MeYaTeJIbHO UCIOJIb30BAJINCEH U JIAZKe JIABAJN IPAaBUJIbHBIE DE3yIbTaThl. B
YACTHOCTHU, U3BECTHO, ITO OpaThs MOHTOIb(hbE MOTHAIN B BO3LYX MEPBHIi
B UCTOPWY BO3YIIHBIA IIap, HAIIOJIHUB €r0 JBIMOM OT CMECH COJIOMBI U
[EPCTH; COJIOMY OHU PACCMATPUBAJIA KAK PACTUTEIHLHOE HAYAJIO YKU3HMU,
a IMEepPCTh — KaK »KUBOTHOE HAYAJIO, UTO, [0 UX MHEHMIO, JIOJIZKHO OBLIO
[IPUBECTH K BO3MOXKHOCTH IOJIETA, U MOJET JeUcmEUmensvHo COCOANCH,
HECMOTPsI HA TO, UTO XKUBOTHOE M PACTUTEIHHOE HAYAJIO K 9TOMY HE UMeJN
HUKAKOTO OTHOIIEHUsI. VlHa"e TOBOPS, 803MOMHCHO NOAYUUMD AOCONOMHO
NPABUALHBLT PEYALIMAM, OMMAAKUBGACH OM, AOCONOMHO SOHCHBLT TOCHLAOK.
B cooTBercTBUM € 3TUM UMILIAKAIWS JIOXKHA JIUITH B TOM CJIy4ae, eClin eé
JIEBBII ApryMEHT — MCTHHA, & [PaBblil — JIOXKb (13 UCTUHBI JIOKD CJIEI0BATH
He MOXKET), BO BCEX OCTAJBHBIX CJIyYasiX UMIUIMKAIUS CIUTACTCS] MCTHHHOIL.

Ecimu o6osnaunts muoxectso {0, 1} 6yksoit B37, To mormveckue ore-
panuu AByX apryMeHTOB MOXKHO PacCMaTpuBaTh KakK @ynkuyuu, odJa-

370t cnosa Boolean, 1o uMenn anTymiickoro maremaTuka, Jlxxopska Byss, kKoTopsrit
BIIEPBBIE IPEIIOKUI (DOPMAIBHYIO CUCTEMY, U3BECTHYIO cefiuac Kak anarebpa JIOTHKH,
nin GyseBa asrebpa.
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Tabauna 1.8. Bee Bo3MoKHbBIE 1BOMYHBIE (DYHKITUH ABYX apryMEHTOB

x yl0 & > 2z < y & V | =7 « T — | 1
o 0jb o 00000 01 11 1 1 1 11
o 10 0 0 06111100 0 0 1 1 11
1 0{0 0 1.1. 001 1 0 01 1 0 0 11
1140 1. 0 1. 01 01 0 1 0 1 0 1 01

CTBIO OIpEJIEJIeHNsI KOTOPBIX siBjisieTcss B X B (To ecTh MHOMKECTBO Tap
{(0,0),(0,1),(1,0),(1,1)}), a obmacrsio 3nauennit — camo B. ITockonbKy
00J1aCTh OIIpeie/IeHNs] JIOTUIECKUX (PYHKIUI KoHewHa, NX MOXKHO 3a/aBaTh
TabJINIIaMU, B KOTOPBIX B SIBHOM BHUJIE¢ YKA3aHO 3HAYEHUE JJIsi KaXKJI0ro
3JIeMeHTa u3 00/1acTu onpejesenus. Takue TabUIbL [Tl JIOTHIECKUX (DYHK-
U HA3BIBAIOTCS MAbAUUAMY UCTNUHHOCTUY; B JACTHOCTH, Tadbauma 1.7
CONIEPKUT TADJIUILy UCTUHHOCTH T PACCMOTPEHHBIX HAMU KOHBIOHKITHH,
JIM3BIOHKIIAU, «UCKJTFOYAONIErO WJIH» U UMILIAKAIIAN.

[MockombKky Jiormdeckast (DYHKIHS JIBYX apryMEHTOB MOJIHOCTBIO OIpe-
JIeJISTIeTCsl CBOUMU 3HAYEHUSIMHU, KOTOPBIX ¥ HEE UeThIPE, TO €CTh, MOIPOCTY
roBOpsi, HAOOPOM M3 YETHIPEX JBOUYIHBIX 3HAYEHUIT, MbI, IPUIIOMHUB HAIIN
3HAHUS KOMOMHATOPUKHU, MOYKEM 3aKJIOYUTh, YTO BCETO MX CYIIECTBYET
16. MHO>)KeCcTBO BCeX BO3MOXKHBIX JIOTMYECKUX (DYHKIHI JIBYX apryMEHTOB
moka3aHo B Tabsure 1.8, rie OHM yIOPsIOYeHbl 0 BO3PACTAHUIO UX Habopa
3HaYeHUil, KaK ecju Obl HADOp 3HAYEHMl OBbLIT 3aIUCHIO JBOMYIHOIO YUCJIA.
Haunnaercsa nepeuncienne ¢ dyakiun «koHcTanTa 0», KOTOpast JIOYKHA JIJIs
JIFOOBIX apryMEHTOB, & 3aKaHUNBAETCsI «KOHCTAHTOH 1», mam maemono-
2ueli — yHKIHueil, KoTopas, HAIIPOTUB, HA JIOOBIX apryMeHTax UCTUHHA.
Kaxk mMokHO sterko yoeauThbest, Tabumna CoIepKUT, B 9UCIe IIPOYEro, TOJIHKO
9TO PACCMOTPEHHBIE HAMU KOHBIOHKITUIO, TU3bIOHKIINIO, UMILJIUKAIIIO U
HCKJTIOUaoIiee miny. Kpome Toro, B Tabsmie oOHapyKUBAIOTCA (DYHKITAN
2 (Bcerja paBHa IIEPBOMY apryMEHTY, HE3aBUCUMO OT BTOPOro) u y (Bcerua
paBHa BTOPOMY apryMeHTY, HE3aBUCHMO OT IIEPBOT0), a TaKyKe X OTPUIla-
Hus; QyHKIMU, 0DO3HAYEHHBIE KAK «|» U «|», HA3BIBAIOTCS COOTBETCTBEHHO
«crpenika [Tupcas u «mrpux Mledbdepas u npeacraBiasior coboit oTpurianmue
JIN3BIOHKIINA U OTPUIAHNE KOH'BIOHKITUH:

rly=zVy zly=z&y

OyukIns, 0003HAYCHHAS 3HAKOM «=», HA3bIBAETCS SKBUBAJIEHTHOCTHIO:
OHA WCTHUHHA, KOT/Aa €€ apryMeHThl PaBHBI, W JIOYKHA, €CJIU apryMEHThI
pazsimaatorcsi. HeTpyaHo yoenThest, 9T0 9KBUBAJIEHTHOCTD IIPEJICTABIISIET
coboil oTpunanue «MCKII0YaKmero wims. Ocraores emé Tpu MYHKIUT, STO
«MMILIHKAIUS HA000pOT» («Z — y =y — > ), a Takke DYHKIUN «BGOIIbIIe»
U «MEHbIIe», KOTOPBIE [IPEJICTABIISIOT CODOI oTpuranue nMiinkarmii. Mtoro,
Ha4YaB C KOHCTAHT, MbI IIePEYNCIUIN POBHO 16 dyHKIMIA, TO €CTh BCe.
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Eciin paccmorpers Jiorndeckue GyHKIME TPEX apryMeHTOB, TO 00/1acTh
WX OMpeJIesIeHNsT — MHOXKeCTBO B X B X B — cOCTOUT mM3 BOCBMHU TPOEK
{(0,0,0),(0,0,1),(0,1,0),...,(1,1,0), (1,1,1)}; xax ciaencrBue, JorudecKas
bYHKIWS TPEX apryMeHTOB OIPEJIENIAeTCs HADOPOM U3 60CbMU 3HAYEHUH, &
Beero Taknx dynkmmit 6yzer 28 = 256. B obmem caydae gormdeckas GyHK-
IUsI 7. APT'YMEHTOB OIIPe/IeJIeHa Ha MHOXKECTBE MOIITHOCTH 2™ U OIPeJIeIsieTCsl,
COOTBETCTBEHHO, YIIOPsAIOYeHHBIM HA00POM u3 2" 3HAYEHMIT, & BCET'O TAKUX
byukimii, ouesnano, 22" . Tak, GYHKIWMT OT 4eTHIPEX APIYMEHTOB OKA3bI-
Baerca 2'6 = 65536, dynkimit or natu aprymentos — 232 = 4294967296 n
tak fajee. Ecim B aToM ab3alie YTO-TO IMOKA3aJI0Ch HEIOHSITHO, Iie-
peunTaiiTe naparpad 0o KOMOMHATOPUKE; €CJIA U 3TO HE IOMOIJIO,
obs13aTEeIbHO HAWAWTE KOro-HUOY/Ib, KTO CMOX>KET BaM OOBbSICHUTD,
9TO TYT mpoucxoaut. Jleso 3/1eck, pasyMeercs, He B KOJIMIECTBE (DYHKIIUIA;
HO €CJIM BBl TYT Y€r0o-TO He I[IOHSJIN, TO y BAC OIPEIEJIEHHO €CTh IIPOOIEMBI
¢ mpocTeiiieit KOMOMHATOPUKOI, & BOT 9TO yKe HUKY/IA HE TOIUTCH.

Bepnysiucek K pyHKIUIM JIBYX apryMEHTOB, OTMETHM, 9TO KOHbIOHK-
[UsT ¥ JU3BIOHKINS BO MHOI'OM AHAJOTUYIHBI YMHOXKEHUIO U CJIOYKEHUIO:
TaK, KOHBIOHKIINS C HYJIEM, KAK U YMHOXKEHUe Ha HOJIb, BCETJIa JaET HOJIb;
KOH'DIOHKIIWS C eMHUIEH, KAK U YMHOXKEHWE Ha €JIMHUILY, BCEer/ia JTaéT uc-
XOJTHBIN apryMEHT; JMU3bIOHKIUs C HYJIEM, KAK U CJIOYXKEHHE C HYJIEM, TOXKE
BCerjia JIaéT UCXOIHBINA apryMeHT. V3-3a 9T0r0 CXOJCTBa MaTEMATUKNA YaCTO
B (opMysax OmycKaroT o003HAYEHNE KOHBIOHKINHN, Oy1b T0 «z & y» miun
«Z A y», U IHIIYT IPOCTO «XTY» WU <« - Yy». B gacTHOCTH:

z-0=0 rz-1l==x zV0==z zVvV1=1

3amoMuHATh 3TU COOTHOIIeHUs He Haao! JlocTarouHO BCIIOMHUTD, 9TO
O3HaYaeT KOH'bIOHKITUS UJIN JU3BIOHKIINS, H BCe YeThIPEe IIPUBEIEHHBIX COOT-
HOIITEHUSI OKA3bIBAIOTCS COBEPIIIEHHO OYEBUIHLI. B caMoM Jiesie, KOHbIOHKITHS
paBHa €JIMHUIIE TOJIBKO IIPU O0OUX €IMHUYIHBIX apr'yMeHTax, TaK YTO eCJid
OJINH 13 APTyMEHTOB KOH'bIOHKIIUU PABEH HYJIIO, TO KAKOB ObI H OBLI BTOPOIi,
BCs OHA BMeCTe yKe eauHuieii He craner, T.e. - 0 = 0; B To 2Ke BpeMs
€CcJii OMH U3 e€ apryMeHTOB y2Ke 3aBEJOMO €IMHUIA, TO HY>KHO, YTOOBI
BTOPOIi OBLIT €JIMHUIIE, TOTJIa U BCS OHA OKAXKETCH €IMHUIECH, NHAYEe OHA
OyZieT HyJI€M; TO €CThb IIPA OJIHOM U3 apryMEHTOB 3aBEJOMO €IUHUYHOM
KOH'BIOHKIIUSI PABHA BTOPOMY ApryMeHTy: ¥ + 1 = x. AHaJorudHo eciau ofuH
13 apryMEHTOB JU3bIOHKIINU 3aBEIOMO €IUHUYIHBINA, TO 3TOTO JIOCTATOYHO,
7 B HOJIb €€ y2Ke He IPEBPATUTh, T.€. £ V 1 = 1; Hy a ecim oIWH U3 apryMeH-
TOB JIM3BIOHKIIUA — HOJIb, TO 3TO €II¢ He MPUTOBOP, BEJIb BTOPOI MOXKET
OKa3aTbCsl eIUHUIEH, 1 TOrJa OHa Bcs OyaeT eaunwuteit: V0 = x.

Touno Tak ke He HYXKJIAIOTCA B 3aIIOMAHAHUHA COOTHOIIIEHUSI, TTIO3BOJIS-
Io1nye pacKpbIBaTb CKO6KI/I B BbIDpa>KE€HUAX, COCTOAINMUX N3 KOHBbIOHKIINH,
JU3BIOHKITANA U OTPUTIAHUSI:



§ 1.5. Telepp HEMHOTO MaTEMAaTUKH 135

(xVy)z=1x2Vyz (zy)Vz=(xV2)(yV=2)

ITepBoe cooTHOIIIEHNE TIOTYIAETCS U3 PACCYKJICHUST «JJIST HCTUHHOCTH BCETO
BBIPAXKEHUs CJIeBa HEOOXOIUMO W JOCTATOYHO, YTOOBI XOTs OBbI OJHA W3
JIBYX TIEPEMEHHBIX & W Y OblIa UCTUHHA, IPU ITOM UTOOBI ObLIa MCTUHHA
IIEpeMEeHHasi Z; HO 9TO TO XK€ CaMOoe, KaK €CJIU CKa3aTh, 9TO HAM HYKHO, 9TO-
OBl MJIN OKA3aJIMCh OJIHOBPEMEHHO MCTUHHBIMU T U 2 (MCTUHHAS X CIIEIAeT
HUCTUHHON CKOOKY, 2 TOJKHA ObITh MCTHHHOM, MHAYE KOH'BIOHKIINS HE MOYKET
OBITH UCTHHHON ), MJIU 110 TE€M YK€ IMPUIUHAM JOJIXKHBI ObITH OJHOBPEMEH-
HO UCTUHHBIME U z». BTOPOE COOTHOIIEHHE TIOJIYIAETCS PACCY K IEHUEM
«ACTUHHOCTD BBIPAXKEHUsI MOT'YT ODECIIeUNTh UM UCTUHHOCTD Z, WJIA OJIHO-
BPEMEHHAsSI UCTUHHOCTD T U ¥; 9TO TO YK€ CaMoe, KaK CKa3aTb, 9TO y HAC
JIO/I2KHBI OBITH OHOBPEMEHHO MCTHHHBIMU JIBE CKOOKH, MIPUIEM MNCTUHHOCTH
[IEePBOI U3 HUX MOXKET 00ecreduTsb Jubo X, Jubo z, & HCTUHHOCTH BTOPOU —
b0 y, mdO z».
[TpuBeném emgé HeCKOJIBKO JIEMEHTAPHBIX COOTHOITIEHH:

z&r==zx V=2 2T =0 VT =1 T=cx

x, pasymeercs, Toke He Hy>KHO 3arioMuHaTh. COOTBETCTBYIOIINE PACCY K-
JIEHUS [IPEJIjIaraeM IUTATEeI0 HAWTH CAMOCTOSITEBHO.
OTIenpbHOrO YIIOMUHAHUS 3aCAy?KUBAIOT TAK HA3BIBAEMBIE 3aKOHV, J€
Mopeana:
zVy=72&7 2&y=7V7y

TTogemy-T0 TO 0OCTOSATETHCTBO, UTO ITH COOTHOIIEHUSI STBJISTFOTCST UMEHHBIMU,
TO €CTh HOCAT UMs Y€JIOBEKa, SKOObI UX OTKPBIBIIETO, HATOHSET HA MHOTUX
HOBUYKOB U3PSIHBIA CTPAX; y2K €CJIM 9TU COOTHOIIEHUs] KOMY-TO TOTpeboBa-
JIOCh «OTKPBIBATH», A €IIE 3a ITO OTKPBITHE COOTHOIIEHUSI HA3BAJIU UMEHEM
TOT0, KTO WX OTKPBLI, TO TYT YK TOIHO Oe3 3yOpékkm HuKak. Mexmay Tem
3JIECh HA CAMOM Oeae 6CE cosepwento aremenmapro. IlepBoe coornomenue:
«YT0 HAM HYKHO, 4TOOBI C/IeJIaTh JIOXKHON In3bIoHKIMIO? Eciau xoTs 656
OJIMH apryMEeHT OyIeT HCTUHHBIM, TO OHA BCS CTAHET UCTUHHON; CJI€0BATE b
HO, JUUIsl €€ JIOXKHOCTH HEOOXOIMMO, ITOOBI 0062 apryMeHTa ObLIN JIOKHBIMU,
TO €CTh U & OBLI JIOXKHBIM, U Yy ObLT JIOZKHBIM». Bropoe cootHommenne: «9To
HaM HY>KHO, 9TOOBI CJI€JIaTh JIOKHON KOHBIOHKINIO! OQUYeBUIHO, JTOCTATOYHO,
9T00BI XOTsT ObI OJUH U3 €€ apryMeHTOB ObLI JIOKHBIM». BOT BaM u Bce
«BeJIMKWE U y2KACHBIE» 3aKOHBI jie MopraHa.

B zakmiouenne 0030pa JBOMYHOM JIOTUKHU Ja/IUM OJHY PEKOMEHIAITHIO.
Ecan Bam mpumnutocs permars 3amady, B KOTOPOil JaHa HeKas JIOTHIeCKast
dopMysia U ¢ Heil YTO-TO NpeJIaraeTcs CIejaarTh, TO JJjis HadaJja yde -
TeCh, 9TO B (POPMYJIe IPUMEHSIOTCH TOJIBKO KOHBIOHKIINSA, TU3bIOHKIUS 1
orpurianue. Kcim 910 He Tak, HEMeJIEHHO M30aBhTECh OT BCEX OCTAJIbHBIX
3HAKOB OIEPAINii, CBEJsl UX K HEPBBIM TPEM; OTMETHUM, UTO 3TO 6c¢e2da
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MOKHO cJieIaTh. Bo3bMéM, HapuMep, 3araJIovHyI0 UMILIHKanuo. s eé
UCTUHHOCTH JIOCTATOYHO, YTOOBI [IEPBbIi apIryMeHT ObLI JIOXKHBIM (Belb 13
JIZKH MOXKET CJIEZIOBATH 9TO YTOJHO); TOYHO TaK K€ JOCTATOYHO, YTOOBI
BTOPO#l apryMeHT ObLI UCTUHHBIM (Beb UCTUHA MOYKET CJIEJIOBATH KaK U3
UCTUHBL, TaK U u3 Jeku). [losydaem, 910

r—=y=xVy

TouHo Tak »Ke, €CcJii BaM BCTPETUJIOCH «UCKJIIOYAOIee WJIN», 3aMEHUTE
€ro OJHUM W3 CJIEAYIONINX CIIOCODOB: «OJUH U3 apryMEHTOB JOJI?KeH ObITH
WCTUHHBIM, HO HE JIBa OTHOBPEMEHHO» WM <«HY>KHO, ITOOBI OJWH OBLI
JIOYKHBIM, JIPYTOfl UCTUHHBIM, WA HA0OOPOT»

z&y = (zVy)(zy) THY =Y VTY

SaMeTHM, UTO U3 MEPBOTO PACKPBITHEM CKODOK ITOJIYYIAeTCsS BTOPOE:

(zVy)(ry) = (xVy)(TVY) = 2T VYTV ayVyy=ayV Ty

Mexay npo4nm, B aHaNOrMYHOM BUAE MOXHO 3anucaTb Boobuie ntobyto noruye-
CKY0 (DYHKLMIO OT MPOM3BOJILHOTO KOJIMHECTBA MEPEMEHHbIX, MPOCTO NMOCMOTPEB Ha eé
Tabnnuy nctuHHocTu. Beibpae Te cTpoku, rae 3HaveHne cyHkuum — 1, Mbl gns Beex
TaKUX CTPOK BbIMUCBIBAEM KOHBIOHKTbI, COCTOSILLME U3 BCEX MEPEMEHHbIX, MPUYEM Te,
KOTOpble B 3TOl CTPOKE paBHbl HYJIO, B KOHBIOHKT BXOAAT CO 3HAKOM oTpuuaHuns. Bece
NOJYYEHHbIE KOHBIOHKTbI (KOTOPbIX ByAeT CTONBKO, Ha CKOJIbKUX Habopax nepeMeHHbIX
pyHKLMS paBHa €AMHULE) 3aMUCbiBAEM HYepes 3HaK Au3bloHkuuu. Hanpumep, ans
ctpenku lNupca cooTBeTcTBYOWas 3annch DyAeT COCTOATb U3 OAHOrO KOHBIOHKTA TY,
a ans wrpuxa LLleddepa — n3 Tpéx koHbloHKTOB TY V Ty V Y. Ecnn xe, k npumepy,
Mbl paccMoTpuM byHKLMIO TPEX apryMeHToB f(x,y, z), KOTOpasi paBHa efuHMLE Ha
yeTbIpéx Habopax {(0,0,0), (0,0,1),(0,1,1),(1,1,1)}, a Ha Bcex ocTanbHbIX Habopax
paBHa HYJO, TO COOTBETCTBYIOLLEE BblpaXKeHUe ANsl 3TOR pyHKUMM ByaeT BbIrnsgeTb
Tak: TYz VTYz V Tyz V xyz. Takas dopma 3anncy Nornyeckoin pyHKLmMM Ha3bIBAETCS
AUN3BIOHKTUBHONA HOpMasibHou hopmoii (JHD).

1.5.4. Buabl 6e6CKOHEYHOCTH

Marepuas sToro maparpada MOXKeET ITOKA3aThCS BAM CJIUIIKOM «3ayM-
HBIM»; B IIPUHIUIIE, CJIeyeT IPU3HATh, YTO K IPAKTUIECKOMY IIpOrpaM-
MUPOBAHHIO BCE TO IPsIMOI'O OTHOIIIEHUSI HE MMeEeT, UJIN, TOYHee TOBOpH,
[IPOrPAMMUPOBATH MOXKHO 0e3 3Toro. K coxasienuio, ecjii BbI IIPOILyCTUTE
9TOT maparpad, TO cjeayomue maparpadnl 9TOM IIaBbl, B KOTOPBIX PACCKa-
3BIBAETCS TIPO AJITOPUTMBI U TEOPHUIO BBIYUCIMMOCTH, Bbl TOXKE He MONMETE;
HO €CJIi MaTeMaTHKa BaM yrKe HaJloeJia, Bl MOXKeTe CIIOKOWHO IIPOILyCTUTH
ux Bce. HUKTO He MeIraeT BEpHYThCsI CIOJIa T032Ke, KOTIa Bl OyJIeTe K 9TOMY
roToBbl. Ecii BbI AefICTBUTEIBHO PEINTE IMIPOILYCTUTh OCTATOK «MaTeMa-
TUYECKOI» IJIaBbl, 3aIIOMHHATE TOJIBKO OJIHY BEIllb: TEPMUH «AJTOPUTM» Ha
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caMOM JIeJie TOPAa3/I0 CJIOXKHee, YeM O HEM MPUHSATO JIyMaTb. B dacTHOCTH,
olnpefesieHud ajJropuTMa He CyLIeCTByeT M CyIlleCTBOBaTb HE MO-
KeT, Ipu4Y€M BOOOIIle HU B KAKOM BU/Ie U HU B Kakom cmbicjie. O
TOM, IIOYEMY 3TO TaK, PACCKA3bIBAETCA B CJedyomeM naparpade.

Bepuémca k mammemy mpeamery obcy:kaenns. M3 MKOILHOTO Kypca
MaTeMaTUKNA Mbl 3HAEM, 9TO, HAIIPUMED, YUCEJI CYIIECTBYET «DECKOHEYHO
MHOT'0»; 9TOT (paKT BBIPAXKAETCS B TOM, YTO, CKOJIb ObI OFPOMHOE YHUCJIO
MbI HA B3sLJIM, MBI BCET/Ia MOYXKEM ITPUOABUTH K HEMY €IWHWUILY, [TOJIyUIUB
4qncJio emé 66iibiee. B mKosie 06bIYHO 9TUM U YI0BJIETBOPAIOTCS, HO B KypCe
BBICIIIENl MATEMATHKY [IPUXOIUTCS OTMETHUTH, YTO OECKOHEYHOCTU ObIBa-
10T pasHble. «HanMmeHbIasi» W3 HUX — 9TO TaK Ha3bIBAeMas CHEMHAS
beckoHewHOCMb; MHOYXKECTBO CIUTAECTCH CIETHO-OECKOHEUHBIM, €CJIA €TI0
3JIEMEHTBI MOYKHO MEPEHYMEPOBATh HATYPAJbHBIMU YUCJIAMU B KAKOM-TO
nopsiake. IIpocreiimuit mpumep cIéTHONH OECKOHETHOCTH — CaMo 10 cebe
MHOXKECTBO HATYPAJbHBIX UUCEJ: YUCIY 1 MBI JaUM HOMED MEPBBI, TUCILY
2 — HOMep BTOpOHl U Tak Jajee. MHOXKeCTBO IesbIx quces (B KOTOPOE,
HaPSy C HATYPAJIHHBIMU, BXOJAT TAKXKe HOJIb U OTPUIATEJLHBIE MEJIbIE, TO
€CTh «HATYPAJbHBIE ¢ MUHYCOM» ) TAKXKE SBJIAETCH CIETHO-OECKOHEUHBIM:
HaIpUMep, MOYKHO IEPBBI HOMep oTnaTh duciay 0, BTOpoil HOMEp — YHCILY
1, Tpermit HOMep — umcay —1, yncia 2 m —2 MOIydaT COOTBETCTBEHHO
9eTBEPTHINl U MATHI HOMEpA, U TakK JaJjiee; KaXKI0€e MOJOKUATETLHOe TUCTIO
k tpu 3ToM mostygaer HOMEp 2k, a KaXxK0e OTPUIATEIbHOE IUCTIO0 —1M —
Homep 2m + 1 (mampumep, gucsio 107 monyuur momep 214, a wuciao —751 —
momep 1503). MHOXKeCTBO “EmHolr HATYPAJIBHBIX YUCEJ TOXKE CUETHOE:
YUCJIO 2 TOJIydaeT HOMED MEepBbIA, Yucjio 4 — HOMEp BTOPOM, U TakK J0
0OEeCKOHEYHOCTH, TO €CTh KaKJ[0€ YUCJIO BUA 2n mosydaeT HoMep n. [lomyda-
€TCs, 9TO HATYPAJIBHBIX UUCET POSHO CMOALKO 2iCe, CKOJBKO HATYPATbHBIX
YETHBIX, U, C JPYTOil CTOPOHBI, POBHO CMOADKO IHCE, CKOJIBKO BCEX IIEJIBIX.
«KommaecTtBo» HATYpaIbHBIX YHCE] MATEMATHKE 0003HAYAIOT CHMBOJIOM Ng
(unraercs «aed-HyIb» ).

rlpm BHNMATENIbHOM PAaCCMOTPEHNN OKA3bIBAE€TCA, HTO MHOXECTBO PaLMOHAJIbHbIX
4yncen, To €CTb 4YuUcen, NpeacTaBuMbIX B BUAE HeCOKpaTVIMOVI p,p06l/| %, rgpe m —
Luenoe, a n — HaTypaJZIbHOE,— TOXe c4éTHoe. Y1obbl nx 3aHyMepoBaTb, NPEeACTaBbTE
cebe KOOpAMHATHYIO NONYMJIOCKOCTb, FAE MO FOPU3OHTANbHON OCM OTKNA4bIBAOTCS
3HAa4YeHNA 3HaMeHaTeNnsA p,p06l/| — HAaNOMHWM, TaKOBbl€ OOJIXKHbI ObITb HaTypanbHbIMU,
TO €CTb Ha4YMNHATLCA C €gUHUNLBI,— a Nno BepTl/IKaJ'IbHOﬁ OTK/N1a4blBakOTCA 3HAYEHUA
qyncnanTens. VIHa‘-Ie FOBOPSA, HAM HY>XHO NpuAayMaTb HEKYHO HyMepauunto Ans uenodumc-
JIEHHbIX TO4Y€eK KOOp,ﬂ,VIHaTHOﬁ NJIOCKOCTN, NeXawmx cnpasa oT BepTMKaﬂbHOﬁ ocn,
Npn 3TOM HYXXHO, 4TObLI B HYMepaunto Ka>kaoe 41csio nonano ToJNIbKO OAWNH pa3, TO
€CTb, HanpunmMep, ApOGﬂM %, %, % N T. 4. APANUCBIBATb Pa3/indHbie HOMEpa He HY>XHO,
Befb 3TN Apobu 06o3HaYatOT O4HO U TO e Yncno. Bnpoyem, aTo kak pas npocTto: npu
HyMepauuu cnegyeT, BO-NepBbIX, NPOMNYCKaTh BCE COKpaTUMbIE fpobu, a BO-BTOPbLIX,
BCe Apobu c yucnutenem 0, Kpome camoli nepeoii Takoii fpobu — %, KoTopasi byger
0603HaueHnem Hynsi. MpocTelwnii nprmMep Takoid HyMepaunuy CTPOUTCS <YroJKamMu»,

pacxogswmMmMmncst oT Hadasa koopguHat. Homep nepsbiii Mbl gagum gpobu %. Ha
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nepBbIfi «YroaoK» nonagyTt Apobu % g " %1, HO Apobb g Mbl, KaK JOrOBOPUINCD,
NponycTMM, a BOT ABe ocTanbHble (Ynucna 1 u —1) nonyyaT Homepa BTOpOl U TPeTuii.
[Burasicb Boonb Crefytowero «yrojka, 3aHyMmepyem: % (Ne 4), % (Ne 5), % (nponyc-
kaem), St (Ne6) u =2 (Ne7). Ha cnepytowem nocne atoro «yronke» Mbi yxe Gyaem
BbIHY>X/EHbI NPONycKaTh cokpatumble apobu: 2 (Ne8), 2 (nponyckaem), 5 (Ne9), 2
(nponyckaem), =t (Ne10), 52 (nponyckaem), 52 (Ne11). Mpogonkas npouecc «Ao0
6eCKOHe‘-IHOCTI/I>>, Mbl NIpUNULLEM HATypaJibHbl€é HOMEpa BCEM pPaUNOHANIbHbIM HYNCaM.

MpepnoxeHne «Npofo/KaTe NPOLECC A0 BECKOHEYHOCTN» MOXET MOKa3aTbCst
HEKOHCTPYKTUBHbIM, BE€Ab B HALUEM PACNOPSAXKEHUN HET N HE MOXET ObITh «beckoHeuy-
HOro» BPE€ME€HUN, HO B AaHHOM CJlyHae beckoHe4yHoe BPEMA HaM N HE HYXXHO. BakHo
TO, YTO KAakoBO bbl HY BbIIO PALNOHATIBHOE HYUCIIO, Mbl CMOXEM YCTaHOBUTb, KaKO
MMEHHO HOMEP OHO MMEET B HalUeli Hymepauuy, NpUYéM CAenaTb 3TO Mbl CMOXEM 3a
KOHEYHOE BPEMS, CKONb Obl «3aKOBbIPUCTOE» HYNCNO HAaM HWU Oanun.

MO2KHO OY€eHbB JIEIKO J0Ka3aTh, YTO MHO>KECTBO HeckoHewHbiTr decsi-
munHsz dpobeti (To ecTb TeX caMbIX HPPAIMOHAIBHBIX S qrces1) cHéT-
HBIM HE sIBJIsIeTCs. B caMoMm jiejie, IyCTh MBI IPUIyMaJId HEKYIO HyMepar-
U0 OECKOHEYHBIX JIECATUIHBIX JipooOeit. PaccmoTpuM Temepsh, HampuMmep,
JIpo0b, MMEIOIYI0 HYJIEBYIO IEIYI0 9acTh; B KAUECTBE €€ MepBoil Mudphl
1ocJjie 3alsiToil Bo3bMEM JII00yI0 1udpy, KpoMe TOil, KOTopas SIBJISEeTCS
nepBoit mudpoit B apobu Ne1; B KagecTBe BTOPOH — JIOOYIO, KPpOME TOMH,
KOTOpasl siBJisieTcs Bropoil mudpoii B xpodbu Ne2, u tak masee. [losrygyennas
JIpo0b OyIeT 3aBeOMO OTJIMYAThCS OT KaoHcdot IpoOH U3 HONABIIUX B HAIILY
HyMepaIiio, BeJIb OT APOoOM C HOMEPOM 7 OHA OTJIMYAETCS 10 MEHBIIEH
Mepe 1udpoit B n-HOM mo3urun mocie 3anaToil. [logydaercs, uro B Hate
(6eckoneunoii!) Hymeparuu 3ra HOBast ApoOb HOMEPa, HE MMEET, IPUIEM ITO
HUKAK He 3aBUCHT OT TOIO, KAK KOHKPETHO MBI IIOIBITAJIUCH 3aHYMEPOBATH
apobu. HeTpynHo BUAETD, ITO TAKUX «HEYUITEHHDLIX» Jpodeit — beckoHnedHoe
KOJIMYECTBO, XOTs, HA CAMOM JIeJie, 9TO He TaK YK BaxkKHO. VTak, HUKaKas
HyMepallisi He MOYKET OXBATUTh BCE MHOXKECTBO OECKOHEUYHBIX JIECSITUY-
HbIX apobeit. [IpuMmenénnas 371ech cxemMa J0KA3aTebCTBA HOCUT HA3BAHUE
KAHMOPOBCKO20 OUG20HAADBHO20 MEMOOJa B YeCTb IIPUJIYMABIIErO eé
HeMeIKoro MaremaTnka ['eopra Kanropa.

ToBopsiT, 9TO MHOYKECTBO OECKOHEUHBIX JIECSITUIHBIX APOOEH UMeeT MOIII-
HOCTb KOHMUHYYM; MATEMATHKA ODO3HATAIOT 9TO CUMBOJIOM Np (<«ajed-
onuuy ). YTo6bl MOHATH, HACKOJIBLKO 3TO «MHOTO», IIPOBEIEM HEKUH MBICJICH-
HBII SKCIIEDUMEHT, TeM 00JIee UTO €ro pe3yJIbTaThl HAM IPUTOISTCS IIPU
paccMOTpeHuu Teopun aJropuT™moB. IlycTs y Hac ecth Hekwit aaghasum,

38Ha Bcsikmil ciTydail HAIIOMHEM, 9TO UPPGUUOHAALHBLM HASBIBAETCS UHCIIO, KO-
TOpPOE HE MOXKeT OBbITb IIPEeJCTaBJIEHO B BUJE JAPOOH %, TAe m — Lejoe, a n — HaTy-

paJIbHOE; MPUMEPOM TAaKOTO HHCJIa, MOMKET CIy’KHUTh v/2. OueHb BaXKHO HE Je/aTh IPH
3TOM PACIPOCTPAHEHHYIO, HO OT 9TOrO HE MEHEE YYIOBUIIHYIO OIIMOKY, 3aIlUChbIBas B
«UppalMoHaJIbHBIE> BCe OECKOHEYHBIE JIECATUYHBIE JIPOOU, TaKhe KakK % bidese % «Bec-
KOHEYHOCTh» II€PUOAUNYECKUX Apobeil Ha caMoM Jiejie OOyCJIOBJIEHA BBIOOPOM CHUCTEMbI
CUYHCJIEHUSI U He MMeeT HUKAKOI'O OTHOIIEHUsI K CBOHCTBY YHCJ/Ia KaK TaKOBOI'O; Tak, B
CHCTeMe CYUCJIEHUSI 110 OCHOBAHUIO 21 0be yIOMsIHyThIEe JpOOU OYy/1yT UMETH KOHEYHOE

«21-u9qHOE» IpeICTaBJIEHHE, TOIIa KaK % OKasKeTCsI JPOOBIO HECKOHETHOI.
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TO €CTh HEKOE KOHEWHOEe MHOXKECTBO «CHMBOJIOB», YeM OBl 9TU CUMBOJIBI HU
OBLIN: 9TO MOTYT OBITH OYKBBI, UM PHI, BOOOIIE JIOObIE 3HAKN, HO C TAKUM
K€ YCIIEeXOM 3TO MOTYT OBITH BOOOIIE 3JIEMEHTHI JTI000H TPUPOJIBI, JIUIIIb
Obl X ObLIO KOHEYHOEe MHOXKecTBO. Obo3HaunM aJipaBur Oyksoit A. Pac-
CMOTPHUM TeIePb MHOHCECTNEO 6CEX KOHEUHBLT UEnoueK, COCTABIIEHHBIX U3
cUMBOJIOB asidaBuTta A, TO €CTh MHOYKECTBO KOHEIHBIX TIOCJIE0BATEILHOCTEH
BUJIA a1, dg, A3, . . . G, 76 Kaxkjoe a; € A. Takoe MHOXKECTBO, BKJIIOYAOIIEE
B cebs mycTyio nenouky (nenouky mymabt 0), obozuagaor A*. HerpyaHo
BHJIETH, YTO, KOJIb CKOPO a/IhaBUT KOHEUEH U KaxK/Jas OTHEJILHO B3sATasI Iie-
[OYKa TOXKE KOHEYHA (XOTd UX JJIMHY Mbl HE OIPDAHUYUBAEM, TO €CTh MOYKHO
paccMaTpUBaTh IMENOYKN JUIMHON B MHUJLIMApPJ, CUMBOJIOB, B TPUJLINOH, B
TPUJIJIMOH TPUJLIMOHOB M TaK JIaJiee), BCE MHOXKECTBO IEIOYeK OKAXKeTCst
cuéTHbIM. B camoMm Jiesie, ycTh ajdaBuT BKJIIOYAET N CUMBOJIOB. [lycras
[ENOYKA, [TOJIYIUT HOMED 1; IEMOYKH U3 OJHOTO CHMBOJIA IIOJIyYaT HOMEDPA C
2 110 1 + 1; MENOYKY U3 JBYX CHMBOJIOB, KOTOPBLIX B 06IIeil CI0XKHOCTH 12,
nostydaT HoMepa ¢ 1+ 2 1o n? +n + 1; aHaJIOrHYHO HOMepa HEeMovYeK U3 TPEX
CHMBOJIOB HaunyTca ¢ n? + n 4 2 u 3akonuarca HoMepoM n° +n? +n+1n
Tax Jiajee.

Paccmorpum Teneps asidaBut, coOCTOAMMNI U3 BCEX CAUMBOJIOB, KOIJIa-
JInbO MCIOJIL30BABIIUXCS B KHUIaX Ha 3emiie. BKIIIOUUM TyHa JATHHUILY,
KUPWJLIHILY, TpedecKnii ajadaBuT, apabcKue MuchbMeHa, IK30THIecKne a30yKu,
HCIOJIb3yeMble B IPY3UHCKOM M aPMSHCKOM SI3bIKE, BCE KNTAMCKUE, AMOHCKUE
u Kopeiickue neporsudbl, BABUJIOHCKYO KJIHHOINCH, HEPOTIN(MDUKY JIPEBHETO
Erunra, ckamanHaBcKue pyHBI, 100aBUM Mu@PHI U BCE MATEMATHIECKUE
3HAYKH, I10/lyMaeM HEKOTOPOe BpeMs, He 3a0bLIN JIN Yero-Huby/ b, 100aBuM
BCE, 9TO MPUIOMHUM HJIA YTO HAM ITIOCOBETYIOT 3HAKOMBIE. fICHO, 9TO TaKoii
cynep-anadaBuT, HECCMOTPSI Ha, €r0 JOBOJIBHO BHYIIUTE/bHBIE PA3MEpPHI, OyIeT
BCé ke KoHedeH. O6o3HauMM ero OyKBOit V W IMOCMOTPHM, 4TO y HAC B
pesyJbTrare MONaJET B MHOYXKECTBO Ielodek V* (HAIIOMHUM, [EIIOYKU MbI
TOXKE PACCMATPUBAEM TOJHKO KOHEUHBIE).

OueBHIHO, B 9TO MHOXKECTBO YTOJIAT BCE KHUTH, KOTJA-TuO0 HAIMCAH-
uple Ha 3emute. MaJjio Toro, Ty/ia ke HONAJILyT BCe KHUTH, KOTOPBIE elné He
HaIIICAHbI, HO KOTIa-HIOYIb 6yayTY; Bee KHUIM, KOTOpble HUKOT/Ia He ObLIm
7 He OYIyT HAIIMCAHDBI, HO TEOPETHIECKU MOTJIN ObI OBITH HAIMCAHBI; & PABHO
U TaKue, KOTOpble HUKTO M HUKOIJIA HE cTajl Obl IUCATH — HAIPUMED, BCe
KHUTH, TEKCT KOTOPBIX IIPEJCTABISIET COOOI Xa0TUIECKYIO IIOCIIEI0BATE b

393 1ech BCTpeYaeTCsl OYEBHUIHOE BO3PAYKEHHE, UTO B Oy/IyIIEM MOTYT HOSIBHTHCS CHM-
BOJIBI, KOTOPbIE€ MBI HE BKJIIOYUIN B V; OAHAKO IPU OJIMrKafIieM PACCMOTPEHHH HUYETO
OT 9TOr0 HE MEHSIETCs, JOCTATOYHO MIPUAYMATh KaKOH-HUOYAb CIIOCO6 0003HAMEHUs TAKUX
CHMBOJIOB 4epe3 CUMBOJIBL y2Ke uMmeronmecs. Harnpumep, MOXKHO IPUIAYMaTh KAKOH-HUOY1b
CIIEIMAIbHBIH CHMBOJI, IIOCJIE KOTOPOTO OOBIMHBIMU JECATHIHBIMA nudpaMu OyaeT yKasbl-
BaTbCA HOMED «HOBOI'O» CUMBOJIa, U 3TU HOMepa IIPUCBAauBaTb BCEM HOBBIM CHMBOJIAM IIO
Mepe UX MOsBJICHHsI. BoJbIlle TOro, MOXKHO BOOOIIE pacCMaTpPUBATh ajI(aBUAT U3 ABYX
cumBoJioB 0 1 1, a Bce ocTajibHbIE CUMBOJIBI KOJMPOBATh KOMOMHAIMSIMY HYJI€il U €UHUILL;
COOCTBEHHO TOBOPsI, B MAMSITH KOMIILIOTEPOB BCE MMEHHO TaK U IIPOUCXOIUT.
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HOCTH CHMBOJIOB M3 Pa3HBIX CUCTEM IIMCbMEHHOCTH, TJle HeMelKas OyKBa
«B» cocencTByer ¢ JIOPEBOIIONUOHHON PYCCKOit «b», a AMOHCKHE HepOTITH(bI
IIEPEMEKAIOTCST BABUJIOHCKON KJIMHOIACHIO.

Ecsim Bam u 3TOro Maso, mnpejcraBbTe cebe KHUTY TOJIIUHON B PaJiv-
yc CoJIHEUHOH CHCTEeMBI, & JHATOHAJBIO JINCTA KAK OT HAC JO COCeIHeid
raJIaKTUKHU, [IPU 3TOM HAOPAHHYIO OOBIYHBIM 12-M MIpUTOM; SICHO, UTO
dusmUecKn Takyo KHUTY CJIeJIaTh HEBO3MOXKHO, HO, TEM He MeHee, B MHOXKe-
cTBO V* BOMIET HE IPOCTO «3Ta KHUTA», B HETO BOUIYT 6CE MAKUE KHULU,
OTJIMIAIONTHECST IPYT OT JIpyra XOTsl ObI OJHUM CHMBOJIOM. Ul He TOJIBKO
otu, Beenennas Bennp 6eckoneunal Kro merraer npegcraButh cebe KHUTY
pa3sMepoM B MUJLJIUAP/L CBETOBBIX JieT! A 6ce Takume KHUTHU?

Ecnu Bamme BooOpazkenwme ermé He Ja10 cO0sT, BAM MOYKHO TOJIBKO TMO3aBHU-
JoBaTh. U mocsie BCero 5Toro Mbl BCIIOMUHAEM, YTO MHOXKECTBO V* «Bcero
Jaumiby caérroe! YTobbl HoyYnTh KOHTUHYYM, HAM HaJ0 PacCMaTPUBATH
HE MIPOCTO KHUTU HECYPa3HO OTPOMHBIX Pa3MepOB, HAM MOTPEOYIOTCs becko-
HewHble KHUI'M, TaKUe, y KOTOPBIX BOOOIIE HET pa3Mepa, KOTOPble HUKOIJIA
HE KOHYAIOTCsI, CKOJILKO OBl Mbl HU JIBUTAJIACEH BJOJIb TEKCTA; B CDABHEHUN
C TUM KHUTa (pOPMATOM B MUJLIMAP, CBETOBBIX JIET OKA3bIBAETCS IEM-TO
BpoOJie JieTckoit urpymku. [Ipuaém cama Ttakas «GeCKOHEIHAsT KHUTA», OT-
JIeJIBHO B3dTasl, emé He JMaéT KOHTHHYYMa, OHa BeJb BCEIO OJIHA; HET, HAM
HY>KHO PACCMOTPETH BCe BECKOHEUYHbI€ KHUTH, 1 BOT TOT/[a Mbl YBUIIM,
9TO PACCMATPUBAEMOE MHOXKECTBO (GECKOHEUHBIX KHUI') UMEET MOIHOCTH
KOHTHHYYM. BOT TOJILKO HE BIIOJIHE IIOHSITHO, KAK UMEHHO MbI COOMPaEMCs
9T GECKOHEUYHBIE KHUTU «PACCMATPUBATH», OCOOEHHO MPSMO BO BCEM HX
MHOT000pa3uu, eCJIM MBI Jlazke 00HY TAKyI0 KHUTY IPEJICTABUTEH ce0e TOJKOM
HE MOXKEM.

Brostse 04eBUIHO, 9UTO ONEPUPOBATH KOHTHUHYAIHLHBIMU GECKOHETHOCTSI-
MU B KAKOM OBbI TO HU OBLJIO KOHCTPYKTUBHOM CMBICJIE HEBO3MOXKHO; CUETHBIE
OECKOHETHOCTHU TPEICTABISIIOT CODOM abCOMIOTHBIN Mpees He TOIBKO JIJIs
Y€eJIOBEYECKOr0, HO U JIJIs JIFOOOIO JAPYroro MO3ra, €CIu TOJBKO TaKOH MO3r
HE OKaxKeTcst 6eCKOHEeTHBbIM caM 110 cebe. OTKPOBEHHO TOBOPS, Jaxke pabo-
Tas CO CIETHBIMU OECKOHEYHOCTSIMM, MBI HUKOI/Ia HE PACCMATPUBAEM CAMU
OECKOHEYHOCTH, MBI IIPOCTO 3asIBJIsSIEM, UTO KaKOB Obl HU ObLIT 3jieMeHT N,
Bcerya Haiifércs anement N + 1; uHade TOBOPS, KAKOB Obl HU OBLIT y¥Ke
PaACCMOTPEHHbIN HAOOP JIEMEHTOB MHOXKECTBA, MbI BCEIJIa IIPHUIYMAaeM eIe
OJIMH 3JIEMEHT, KOTOPbIil BXOJIUT BO MHOXKECTBO, HO €IIé He PACCMOTDEH B
[IpEeJIJTOXKEHHOM Habope. 371ech, 1Mo OOJIBINIOMY CUYETY, HET HUKAKOM «OecKo-
HEYHOCTU», €CTh [IPOCTO HAII OTKA3 OT PACCMOTPEHHS HEKOErO «IIOTOJIKAY,
BBIIIIE KOTOPOT'O MOYEMY-TO 3AIIPEIIEHO MPHIraTh.

IIpu BcEM 1pu 3TOM B MaTeMaTUKe PACCMATPUBAIOTCS HE TOJIBKO KOHTH-
HyaJIbHbIe HECKOHEYHOCTH, HO U HECKOHEYHOCTH, IIPEBOCXOJISIINE KOHTHHYYM:
[IPOCTENINUM IIPUMEPOM TAKOH OECKOHEUYHOCTH MOXKET ITOCJIYKUTh MHOHCE-
€GO 6CeT MHOMHCECTNE 0LTCTNEUMEALHHIL “uceA (€r0 MOIIHOCTh 0603HAYAIOT
Ny ). KoHeuHo, HUKAKOrO KOHCTPYKTUBHOIO CMBICJIA TAKUE [OCTPOCHUS HE
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HECYT; KOJIb CKOPO MbI CTaBUM cebe IPUKJIaJHbIE 3a/[a4H, IOsIBJIEHUE B
HAIUX PACCYKIEHUSIX KOHTUHYAJIbHON OECKOHEIHOCTH JIOJIYKHO CJIY2KUTh
CBOEr0 POJia «TPEBOXKHOM JIAMIIOUKOWY : 0CMOPOAHCHO, 8bix0d 34 npedenvt
KOHCMPYKMUGH020. 3HAUUT JIX ITO, 9TO MaTEMATHKa IeM-TO Iioxa?! Pa3y-
MeeTCsI, HET; IPOCTO MaTeMATHKA, BOBCE He 00s13aHa ObITh KOHCTPYKTUBHOIA.
MareMaTHKH OCTOSIHHO MIPOBEPSIIOT HA MTPOYHOCTD I'PAHUIIBI BO3MOXKHOCTEH
9eJIOBEYECKOTO MBIIIJIEHNS, U 38 OJIHO 3TO UM CJIEIYET CKA3aTh OIPOMHOE
crracub0, KakK, KCTaTh, U 38 TO, YTO MMEHHO MaTEeMATHKU ODECIIeumBaIOT
HMIUPOKYIO IIyOJIUKY CPEJICTBAMU JJIsi PA3BUTHS BO3MOXKHOCTEN MO3Tra; paju
OJIHOT'O TOJIBKO 3TOTO 3 ekTa — pa3BuTus COOCTBEHHBIX WHTE/LIEKTYAJb-
HBIX BO3MOXKHOCTEl — MaTeMaTUKy, HECOMHEHHO, CTOUT U3y4arh. IIpocTo
He BCAKAs MATeMaTUIeCKas MOJEJb IPUTOIHA JJIs IPUKJIAIHBIX W, €CJIH
YTOJHO, MHYKEHEPHBIX IeJIeil; camMo 10 cebe 9TO He IIJIOXO W He XOPOIIO, 9TO
mpocTo (axkT.

I'Ipl/lMeHaTeana CNTyauuns ¢ BONPOCOM O TOM, CYLLECTBYIOT JIN TakKNe MHOXECTBa,
KOTOpble Hesb3si 3aHYMepoBaTh (TO €CTb HECHETHbIE), HO KOTOPLIE MPU 3TOM « MEHb-
we>», 4eM KOHTUHYYM; NHbIMW CNO0BaMUN, €CTb J1n eu.l,e KaKI/Ie—Hl/I6y,D,b 6eCKOHeL|HOCTI/|
Mexay CYETHOWN 1n KOHTI/IHyaJ'IbHOﬁ. CyLL{eCTBOBaHI/Ie Takux bBECKOHEYHOCTEN HEBO3MOX-
HO HU AOKa3aTb, HW OMNPpOBEPrHyThb, TO €CTb Mbl BNpaBe CHNTATb, 4TO TAKUX MHOXECTB
He BbIBaeT, HO TOYHO Tak Xe Mbl BNpaBe cYUTaTh, YTO OHK bbiBatoT. B nobom cnyyae,
€eLlé HUKOMY He y4anoCh U BPsig M KOTAa-HUbyab YAACTCA KOHCTPYKTUBHO MOCTPOUTL
TakKO€ MHOXXECTBO, TO €CTb OMMCAaTb 3J1IEMEHTbI, N3 KOTOPbIX OHO 6y,u,eT COCTOATD,
I'IOAOGHO TOMY, KaK Mbl ONMNCbIBAaNN HaTypaJbHbl€ YNCNa ONA CHéTHbIX MHO>XECTB 1"
BeckoHeYHble JeCATUYHbIE APODY A1 KOHTUHYYMOB.

1.5.5. AnropuTmMsbl U BBIYUCIUMOCTh

PacckaszpiBast 06 HCTOPHH KOMIILIOTEPOB, MbI OTMeTHn (CM. cTp. 47), 910
paboTa KOMITBIOTEPA COCTOUT B MPOBEJEHUU GbiHUCAEHUT, XOTS PE3YIBTATHI
9TUX BBIYUCJIEHUI B OOJIBIIUHCTBE CJIy4YaeB He MMEIT HUYEro OOIIero C
qucaaMu: Jobast nHGOpPMAaIHs, ¢ KOTOPoil paboTaeT KOMIIBIOTED, JTOKHA
OBITH IIpEJICTABJIEHa, B HEKOTOPOU O0bEKTUBHOI (hopMe, U, KaK CJIeJICTBUE,
[PABUJIA, 110 KOTOPLIM U3 OAHOI HHMOPMAIMY HOJIyYaeTcs Apyras (a HMEHHO
9TO U JieJIaeT KOMIBIOTEP), CyTh HE YTO UHOE, KaK PyHkyuu B cyrybo mare-
MaTUYECKOM CMBICJIE CJIOBa: B POJIM ODJIACTH OIIPEJIe/IeHUsT TaKOil (PyHKIIUN
BBICTYIIAET MHOYKECTBO HEKUX <«IOPIUH WHMOPMAIUNY, MPEICTABICHHBIX
n30paHHBIM O0BLEKTUBHBIM CIIOCOOOM, M OHO K€ CJIy2KHUT 00JIACTHIO 3HAYEHUIA.
O6br9nO cumTaercs, YTo HHGOPMAIUS — KaK UCXOHAs, TAK U TOJIyIaeMast —
IpeJICTABIAeTCS B BUAE IIETIOUeK CHMBOJIOB B HEKOTOpoM aadasume’ A,
TO €CTh KaXKJiasi «IOPIHs NHPOPMAIIUIY €CTh JIEMEHT yKe 3HAKOMOI'O HaM
o mpeabIyemMy naparpady maoxkecra A*. C yI€TOM 3TOr0 MbI MOXKEM

4OHaHOMHI/IM, Y9TO 110 aJ'[CbaBI/ITOI\I MO2KHO INIOHUMAaTh IIPOU3BOJJIbBHOE KOHEYHOE MHOXKe-
CTBO, KaK IIPpaBUJIO, COCTOAIIEee XOTA ObI U3 ABYX 3JIEMEHTOB, XOTdA B HEKOTOPBIX 3aJ1a4aX
paccMaTpuBaOTCA TaK2Ke U aJI(baBI/ITI)I U3 OHOI'O CHMBOJIa. HyCTbIIVI aJI(i)aBI/IT ObITH HE
MOXKET.
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CYUTATDb, ITO PAbOTa KOMIIBIOTEPA BCETJA COCTOUT B GbIMUCACHUU HEKOT
Pynrxyuu euda A* — A* (Boipakenue X — Y obosnadaer QyHKIUIO C
obsacTbio onpejenenust X u obsactbio 3HadeHnit Y). IIpu 910M MBI MOXKeM
JIEFKO 3aMeTHUTh OIpeiesieéHnyIo npobsemy. Kosab ckopo Mbl mooicem sbivuc-
Aumsb 3Hadenne GyHKIUU (B KAKOM Obl TO HU ObLIO CMBICJIE), TO, OYEBHUJHO,
MBI MOYKEM KaK-TO 3allUCATh HAIU IIPOMEKYTOUHbIE BBIUUCIEHUSI, TO €CTh
[IPE/ICTABUTH BBIYUCJIEHUE B BUJIE TeKCTa. Bosbire Toro, ecian MyHKINA B
KaKOM-TO CMBICJIE MONHCEM OBIMD BHIMUCAEHA, TO, BUJIUMO, B BUJE TEKCTA
MOKHO TIPEJICTABUTHL BOOOIE caMo 1Mo cebe MPaBUIo, KaK 3Ty (DYHKITHIO
HAJTO BBIMUACIATH. MHOXKECTBO BCeX BO3MOXKHBIX TEKCTOB, KAK MBI Y2K€ 3HAEM
(eM. ctp. 139), cuérHoe. MexK/1y TeM ¢ IOMOIIBIO BCE TOTO XKe KAHTOPOBCKOTO
JUATOHAJIBFHOTO METOJIA JIETKO YOeIUThCsl, ITO MHO2KECTBO BceX (PYyHK-
U HAJ] HATYPAJIbHBIMU YHCJIAMUA WUMEET MOIIHOCTb KOHTUHYYM;
€CJIM 3aMEHUTb TEKCThI, TO €CTh 3JIEMEHThI MHOXKecTBa A* | mx HOMepamu
(a 9TO MOXKHO CIEJIATh B CHJIy CYETHOCTH MHOXKeCTBa A*), mosryuurcs, 4ro
dbyukimin Buga A* — A* ToXKe KOHTHHYYM, TOTJa KaK MHOYKECTBO BCEX
BO3MOXKHBIX NPAGUN GbHUCAEHUA PYHKYuL — He Dojee YeM CUETHOE, BeIb
X MOXKHO 3aIucarh B Buje TeKcToB. CJie/10BaTeIbHO, JAJIEKO He JIJIsl KarK-
0t TaKONl (DYHKIINM MOXKHO yKa3aTh IIPABHUJIO, II0 KOTOPOMY OHa OyJer
BBIYUC/IATHCS; TOBOPST, YTO OJHU (DYHKIIUU 8BIHUCAUMDL, & IPYTUEe — HET.

Jaxke ecim pacCMaTpUBATD TOJIBKO (DYHKITUU, 00JIACTHIO OIIPE/IeICHUST
KOTOPBIX SIBJISETCS MHOXKECTBO HATYPAJBHBIX UHCEJ, & O0JIACTHIO 3HAUe-
HUIl — MHOXKECTBO JecsaTu4HbIX 1udp or 0 10 9, TO U TaKoe MHOXKECTBO
bYHKIIT OKaXKeTCsi KOHTHHYYMOM: B CAMOM JleJie, KaXK/I0i1 Takoil yHKIIn
MOXKHO B3aMMHO OJTHO3HAYHO IIOCTABUTH B COOTBETCTBUE OECKOHEUHYIO Ie-
CATUYHYIO JPpO6b C HYJIEBOI 1eJi0ii YacTbio, B3aB f(1) B KauecTBe 1nepBoii
uudpsl, f(2) B kKagecTBe Bropoii, f(27) B KauecTBe NBAJIATD CEIbMOI U
TakK Jajiee, Hy a MHOXKECTBO OECKOHEUHBIX JECATUYHBIX JIPOOEil, KaK MbI
y2K€ BUJIEJIN, HECIETHOE, TO €CTh KOHTUHYYM. $ICHO, 9TO €Cium paciiupuTh
00J1aCTh 3HAYEHUIT JI0 BCEX HATYPAJIbHBIX, TO (DYHKINII MEHbIIIE HE CTAHET;
BIIPOYEM, HE CTAHET WX U <«DOJBIIE» — WX TaK W OCTAHETCS BCE TOT Ke
koHTHHYYM. IIpu 9TOM BBIIUCIUMBIX (DyHKIIMI, HATOMHUM, He Oojiee ueM
cuérHas OECKOHEYHOCTH, BeJIb Ka)KJI0fl U3 HUX COOTBETCTBYET OIIMCAHHUE,
TO €CTh TEKCT, & MHOXKECTBO BCeX TeKCTOB cuéTHoe. [lomydaercs, aTo Beex
«HATYPAJIBHBIX» (DYHKIWI TOpa3a0 «OoJIbIIey, HEYKEJIU MOXKET CYIIeCTBO-
BaTh BCEX BBIYUCJIMMBIX, YTO ObI MBI HU MOHUMAJIN O] BEIYUCIHMOCTHIO —
€CJIM TOJIBKO MBI TP TOM MOJPA3yMeBaeM, UTO MPABUIA KOHCTPYKTHBHOTO
BBIYUCJIEHUS] MOXKHO 3aIIUCATh.

rIOCKOJ'Ibe becKkoHeYHbIX ABONYHbIX ,u,po6e|7| TOXXE€ KOHTUHYYM, Mbl MOXEM YNpo-
CTUTb MHOXECTBO paccMaTpuBaembix pyHKuuii ewg bonblue, ocTaBuB AuWb ABa
BapuaHTa pesynbTaTta: 0 u 1, unnm «0XKb» U «UCTUHY». Takux byHKUWl, KOTOpbIE,
npuHNUMasn HaTypaJ’IbeIVI APryMeHT, BblAAOT UCTUHY NN NOXb, TOXE OKa3blBa€TCA
KOHTUHYYM, N3 Hero HeMeONIEHHO cneayeT, 4HTO MHOXECTBO BCEX MHOXXECTB HaTy-
PanbHbIX 4HUCEN TOXe HeC‘-iéTHOe (VIMeeT MOLHOCTb KOHTI/IHyyM): B CaMOM pene,
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B€Ab Ka>KgasA TaKas beHKU'I/IFI NMEHHO 4TO 3ap,aéT MHOXECTBO HaTypaJibHbIX HuUcen,
N, HAaNPOTUB, KaXKLOMY MHOXXECTBY HaTypaJibHbIX YMCEN COOTBETCTBYET hYHKLUS,
BblgatoWwasa NCTUHY ANs 3N1€EMEHTOB MHOXECTBA N JIOXKb ONA HUCeN, B MHOXECTBO He
BXOoAALWNX. 3TOT pe3ynbTaT HaM B ,u,aaneﬁmeM N3NOXKEHNN HE n0Tpe6yeTC$|, HO OH
HaCTOJIbKO KPacuB, YTO HE YNOMsIHYTb €ro 6110 bbl BapBapCcTBOM.

Kowmmbrorep mpoBOAUT CBOM BBIYUCJIEHUSI, MOMIUHSIACH NPO2PAMME,
KOTOpasl BOILIOIIAET COO0H HEKYI0 KOHCMPYKIMUBHYIO NPOUedypy, Win
anzopumm. IlompocTy roBOpsi, /I TOTO, ITOOBI KOMITHIOTED OBLIT HAM
9EeM-TO II0JIE3EH — & II0JIE3eH OH MOKET OBITH TOJIBKO CO3/JAHUEM OJHOMN
nHOOPMAIIHT U3 JIPYroil — 00sA3aTesIbHO HyKeH KTO-TO, KTO TOYHO 3HAET,
KaK U3 9TOH «OIHOI» MHMOPMAINH MOy IUTh «APYTYIO», U 3HAET ITO Ha-
CTOJIBKO XOPOIIIO, YTO MOXKET 3aCTaBUTh KOMIIBIOTED BOILIOTUTH 3TO 3HAHUE
Ha [IPAKTUKe, IPUIEM 0e3 HEOCPEICTBEHHOTO KOHTPOJISI CO CTOPOHBI 0bJIa-
JIaTe ist UCXOMHOrO 3HAHUSI; ITOT YEJIOBEK, COOCTBEHHO NOBODsi, HA3BIBAETCS
nporpamMmucToM. Kak HECJI0:KHO J10ra/laThCs, aJIl'OPUTM KaK pa3 U eCTh
TO caMoe IIPABUJIO, 110 KOTOPOMY BBIUHCJIIeTCS (DYHKIHST, MOXKHO CKa3aTh,
970 (DYHKIIUIO CJIEyeT CYUTATH BBIUUCJIMMOM, €CJIu Jjisi Heé CyIecTByeT
AJITOPUTM BBIYUCIICHUS.

[IpocroTa 3THX paccyKjaeHui Ha CAaMOM Jiejile OOMaHINBA; IOHATHS G/l
20pumma u 8LMUCAUMOU GYHKUUU OKA3BIBAIOTCS MaTepueil Kpaiine
3aKOBBIPUCTOH. Tak, mpakTUIecKn B JIIOOOM ITKOJIHHOM y4aeOHuKe WHMOP-
MAaTHUKHU BBl HAJIETE OIpejiesieHne ajropuTMa — He IMOsSCHEHUE, O YEM HJIET
pedb, HEe paccKa3 O MpeaMeTe, a UMEHHO OIpeleieHne, KOPOTKYIo dpas3y
BHUJA <AJI'OPUTM — 3TO TO-TO U TO-TO» WJIU «aJTOPUTMOM Ha3bIBAETCS TO-
TO U TO-TO». Takoe ompesesenne OOBIYHO BBIAE/ISETCH KPYIHBIM YKUPHBIM
mpudTOM, 0OBOJUTCS PAMOYKON, CHAOXKAETCH KAKOU-HUOYIh TUKTOIPAMMOI
C BOCKJINIIATEIbHBIM 3HAKOM — CJIOBOM, JI€JIA€TC BCE, YTOOBI YOeIUTh KaK
YIE€HUKOB, TAK U UX YIUTEJIEH, YTO CH€e TOJIEXKUT 38y INBAHUIO HAM3YCTh.
K coxasienuto, Takue olpejesieHus rOJsTCs TOJBKO B Ka4eCTBe yIParK-
Henuns Ha 3a3yOpuBanme. Ha camom ke fese onpeaesieHus ajJropurma
HE CYIIECTBYET, TO eCTh KaKoe Obl «OIpeJiesieHre» HU IPUBOUIOCH, OHO
OyZeT 3aBeOMO HEBEPHBIM: Ka Kbl aBTOD, JAIONINil TaKOe OIpe/eIeHue,
JIOTIyCcKaeT (haKTHUIECKYIO OMMOKY y2Ke B TOT MOMEHT, KOTJ[a PEIlaeT HAIATh
ero popMyJInpOBaTh, U COBEPIIEHHO HEBAXKO, KAKOBa OyJeT uTorosas op-
MyaupoBKa. [IpaBmIbHOTO ompesiesieHnst He CyIIecTByeT He B TOM CMBICIIE,
YTO «OIpEJIeJIEHUsI MOTYT OBITH Pa3HBIE» U JIaXKe HE B TOM, UTO «MbI ceffdac
HE 3HAEM TOYHOI'O OIIPEJIEJIEHUs, HO, BO3MOXKHO, KOIJIa-HUOY/Ib y3HAEM»;
HAIPOTUB, Mbl TOYHO 3HAE€M, YTO ONPe/IeJIEHUs aJITOPUTMAa HET
OBITH HE MOXKET, ITIOTOMY UTO JII000€ TaKoe OIpe/ie/IeHre, KaKOBO ObI OHO
HU OBLIO, BBIOBET OCHOBY W3-TIOJ] IIEJIOTO pa3esia MATEMATUKA — Meopul
8BLHUCAUMOCTIIU.

YTo0b! TOHATH, KaK K€ TaK MOJYIMIOCH, HaM MOHAIOOUTCSA OdYepeTHOM
9KCKypC B ucTopuio. B mepsoit mojioBrae XX BeKa MaTeMaTUKU 3aMHTEPECO-
BaJIICh BOIIPOCOM, KaK CPEIH BCEI'O TEOPETUIECKOrO0 MHOr000Pa3usl MaTeMa-
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TrdecKuX (PYHKIUN BBIIEJINTH TAKHE, KOTOPbIE Y€JIOBEK C UCIIOJIb30BAHUEM
KaKUX OBl TO HU OBLIO MEXaHWIECKUX MJIN JIIOOBIX JPYTUX ITPUCIOCOOTEHMH
Mmoorcem evyucaums. Hawamno stomy monoxun Hasun I'misbepr, chopmy-
suposapmmii B 1900 rojy cnmcok HepemeéHHBIX (Ha TOT MOMEHT) MaTeMa-
TUYECKUX MTPODJIEM, M3BECTHBIX KaK «[ MiIb0epTOBBI TpOOJIEMBI» ; IPODIEMa
peleHnst MPOU3BOJILHOTO JAMOMAHTOBA yPABHEHNUsI, U3BECTHAS KaK decaman
npoosaema luavbepma, O3Ke OKa3aAJIACh HEPA3PEWUMOT, HO JUIA TOKA3a-
TEJILCTBA TOro (hakTa HOTPeOOBAIOCH CO3/IATh TEOPUIO, (DOPMAIIUIYIONILYIO
[MOHATHE «PA3PENINMOCTH»: 6€3 ITOr0 HEBO3MOKHO HUYETO OIPEICIEHHO-
ro CKa3aTh HU MPO MHOXKECTBO 3aJ[a4, KOTOPbIE MOXKHO KOHCMPYKMUEHO
pewums, HA TIPO TO, UTO CJEYeT MOHUMATD M0/ KOHCTPYKTHBHOCTHIO Pe-
menust. [Ipobiemamu paspemmmoctu 3a1a4 (HHAYE MOBOPs, BBIYUCIUMOCTH
dyHKIWMiT) 3aHIMAINCH TaKUe U3BECTHbIE MaTeMaTuku, Kak Kypr [éneinb,
Crusen Kimnu, Asmonco Yépu u Asan Trropunr.

OyHKIMY, OMEPUPYIONIHE C UPPAITMOHAJBHBIMA YHUCJIAMU, TPHUILIOCH
oTOpocuTh cpaly xke. MpparuoHaibHbIX 0Ka3a/I0Ch «CJIUIIKOM MHOT'O»; B
npeablLyIeM naparpade Mbl JaJid HEKOTOPbIE TOSCHEHUS, TTOYeMy KOHTHU-
HyaJIbHble OECKOHETHOCTH HE TOJIATCSI JIjIs KOHCTPYKTUBHOM pabOTHI.

Koub ckopo KOHTHHYaIbHBIE HECKOHETHOCTH KOHCTPYKTHBHBIM BBIIHCIIE-
HUSIM He TOJJAI0TCs, OTPAHNYMBAsi HAC CIETHBIMU MHOXKECTBaMu, | €1e/b u
Kitnan npe 10K uitu Jij1st TeOPETHIeCKUX N3BICKAHNN PACCMATPUBATH TOJIBKO
dyHKIMU HATYPATIBHBIX apIyMEHTOB (BO3MOXKHO, HECKOJIbKUX ), 3HAYEHUSIMU
KOTOPBIX TOXKE SIBJISIFOTCSI HATYpPaJIbHbIE YUCJIA; IIPU HEOOXOIUMOCTH JIFO-
6bie dyHKINN, paboTarolie Hal MIPOU3BOIHLHBIMI CIETHBIMU MHOYKECTBAMU
(B TOM umcIIe, 9YTO BayKHO JIJIsl HAC, U HaJ MHOXKECTBOM A*), MOryT ObITH
CBEJIEHBI K TAKUM <«HATYPAJIbHBIM» (DYHKIHSM IIyTEM 3aMEHBI 3JIEMEHTOB
MHOKECTB UX HOMEDAMH.

3ApaBbIii CMBICH MTOJICKA3BIBAET, UTO Jlake Takue (DYHKIMHM HE BCETJa
BVLIMUCAUMDL; OTCHLIKA K 3PABOMY CMBICTY 37€Ch TPEOYEeTCsl, MOCKOJIBKY
MBI [IOKa He MOHsUIN (& Ha CAMOM Jiejle — Tak U He HOHMEM), UTo Ke TaKoe
«BBIYUCIUMASA PYHKIHA». TeM He MeHee, KaK yxKe ObLIo cKa3aHo, (pyHKII
Buza N — N (rge N — MHOKeCTBO HATYPaJIbHBIX YUCe/1) — KOHTUHYYM, TOLJA
KaK aJI'OPUTMOB, CyJs TI0 BceMy, He 6ojiee 4eM CIETHOe MHOXKECTBO; 0bIIee
KOJTMYECTBO BOZMOXKHBIX (DYHKIHIA, JaXKe KOTJIa Mbl PACCMATPUBAEM <«BCETO
JIMIIb» HATypaJibHble (PYHKIMU HATYPAJBbHOIO apryMeHTa, OKa3bIBAETCSI
«ropazjio GOJIbINey, YeM KOJIMIeCTBO (BYHKINH, KOTOPble MOXKHO KaK-TO
BBIUHCJISITh.

Wsygast Burauciaumocts Qynkuumii, [énens, Kiumam, Axkkepman u
Jpyrue MaTeMATHKN IPUILIN K KJIACCYy TAaK HA3BIBAEMBIX YACIMUYHO-
pexypcusHur PyHruyuli. B KadecTBe ompeiesieHns 3TOr0 KJIacca pac-
CMaTPUBaAETCA HeKHUit 6a30BBIiT HAOOP OYEHDb MPOCTHIX MCXOAHBIX (PYHKITHH
(KOHCTAHTa, YBEJUICHNE HA eIUHUILY U NPOeKUus — (DYHKIHUA HECKOJbKIX
apryMeHTOB, 3HAYEHUEM KOTODO sIBJISIeTCs OJMH U3 €€ apryMeHTOB) U one-
PAMOPOs, TO €CTh ONepaIyii Ha I (DYHKIIUSIMU, TIO3BOJISIIOIINX CTPOUTH HOBBIE
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dyukun (onepaTopbl KOMIIO3UIUY, IIPUMATUBHON PEKYPCUM M MUHUMU3a-
I[[MN); 10J] YACTUYHO-PEKYPCUBHOI (DYHKIMEH moHnMaeTcs Jaiobast QyHKIMs,
KOTOPYIO MOXKHO IOCTPOUTH C ITOMOIIBIO TIEPEYUCTIEHHBIX OIEPATOPOB M3
[IEPEIUCICHHBIX UCXOTHBIX (DyHKIMI. CII0BO «9aCTHIHbIE» B HA3BAHUU KJIac-
ca yKas3bIBaeT Ha TO, YTO B 3TOT KJjacc obsazarensuot! Bxomsar dbymkimm,
KOTOPBIE OITpeJIeJIeHbI JIMIIb Ha HEKOTOPOM MHOXKECTBE UHCEJI, a JIJIsl JHCeI,
He BXOMSAINNAX B 9TO MHOXKECTBO — HE OIIPEJIEJIEHBI, TO €CTh He MOI'YT OBIThH
BeruncjieHbl. CjeyerT OTMETUTb, 9TO SIUTET «PEKYPCUBHBIE» B JTAHHOM
KOHTEKCTe O3HAYaeT, 9TO (PYHKIINU BBIPAXKAIOTCA OJIHA Yepe3 APYIYIo —
BO3MOYKHO, JaxKe depe3 camy cebsi, HO He 00s3arebHO. Kak Mbl yBUIUM
[103K€e, B [IPOIPAMMMPOBAHUN CMbBICJI TEPMUHA, «PEKYPCUsi> HECKOJIBKO YIKe.

MHuoro4yuc/ieHHble TOOBITKH PACIINPUATH MHOYKECTBO BBIYUCIUMBIX (DYHK-
Uit IyTEM BBeJeHUsI HOBBIX OIePaIliii yCIIeXOM He YBEeHYAJINCh: KaXKIbIil
pa3 y1aBajoch JI0Ka3aTh, YTO KJiacC (PYHKIWI, 3a/1aBa€MbIX HOBBIMHU Ha-
GopaMu omeparuii, OKa3bIBAETCH BCE TEM K€ — YK€ M3BECTHBIM KJIACCOM
YaCcTUIHO-PEKYPCUBHBIX (DYHKIUI, & BCe HOBBIE OIIEPAIUU 0JIArOIIOJIy YHO
(XOTS B HEKOTOPBIX CJIydasx JOBOJILHO CJIOXKHO) BBIPAZKAIOTCS Yepe3 yKe
MMEFOIINECH.

Astorco Yépu orkasascs OT JAJTbHEHINNX MTOMBITOK PACIIHPUTH ITOT
KJIACC W 3asIBUJI, 9TO, [TO-BUINMOMY, KaK Pa3 YaCTUIHO-PEKYPCUBHBIE (DYHK-
MU COOTBETCTBYIOT MTOHATHIO SbYUCAUMOUT PYHKUUY B JTIOOOM Pa3yMHOM
[MOHMMAHUY BBIYUCIUMOCTA. JTO YyTBEPXK/IEHUE HA3BIBAIOT me3ucom déep-
wa. OrMernM, 9To Te3uc Y€pua He MOXKET PACCMATPUBATHCS KAK TEOPEMa —
€r0 HeJIb3sl JJ0KA3aTh, IOCKOJIBKY y HAC HET OMPEJIEEHI BIIUCINMOM DYHK-
Uy 1 TeMm 0oJiee HET OIpeJlesIeHns] «Pa3yMHOI0 IOHUMAaHus». Ho mouemy
ObI, CITPOCHUTE BBI, HE JaTh KAKOe-HUOYIb OIpeiesienne, 9Tobbl Te3uc Uépua
okazajics mokaszyem?! Orser 3mechk ouensb npocroit. [IpeBparus Tesuc Yép-
Ya B IKOOBI JOKA3aHHBIN (PaKT, Mbl COBEPIIIEHHO 6€30CHOBATEJILHO
JIMHININ ObI cebsl IEPCNEKTUB JAJILHEMNIIIEro NCCJIEJOBAHNS BHIYNC-
JUMOCTHA M PAa3HOOOPAa3HBIX MEXAHU3MOB BBIYUCJIEHUS.

IToka ¥TO BCe MONBITKY CO3/IaHUsT HAOOPa KOHCTPYKTUBHBIX OIEPAIHii,
6os1ee OOraToOro, HEYKEJU MIPEJJIOKEHHBII paHee, IOTEPIEN HeyIady: KaxK-
JbIil pa3 OKa3bIBAeTCs, YTO KJacC (MDYHKIUI MTOIydYaeTcs POBHO TOT JKe.
Broste BO3MOXKHO, 9TO Tak OyIeT BCerfa, TO €CThb KJIACC BBIYUCIUMBIX
dYyHKIMI HUKOT 18 He OyIeT paclliupeH; KMEHHO 9TO U YTBEPXKIAeT TE3UC
Yépua. Ho Bemp 970 HE MOXKET OBITH JOKA3AHO — XOTs OBI IOTOMY, UTO HE
BIIOJIHE TTOHSITHO, YTO K€ TaKOe «KOHCTPYKTUBHAS OIepalusy U KaKOBO UX
MHO)KeCTBO. CJieIoBaTeIbHO, BCETIa OCTAETCS BOBMOXKHOCTD, ITO B Oy IyIeM
KTO-HAOY/Ib IPEIJIOKUAT TAKOW HAOOP OIepaInii, KOTOPBI OKAXKETCs MOIITHEE,
HexKeJin 6a3uc JJIsi YJaCTUYHO-PEeKypPCUBHBIX (pyHKImiA. Tesuc Yépua B 9TOM
ciiydae OyIeT OIPOBEPTHYT, WM, TOYHEEe T'OBOPsi, BMECTO HErO MOSBUTCS
HOBBIIl TE€3UC, aHAJIOTUYHBIN UMEIOIIEMYCsl, HO CCBLIAIONIUIICS HaA JIPYyroi

41TTouemy 5TO CTONL O0GA3ATENHLHO, MBI Y3HAEM UyTh IIO3KE, CM. PACCY’KJICHHE HA
cTp. 156.
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kjacc ysknuit. [loggepkuaém, 910 Opee/ieHne BBIYUCIUMON (DYHKIIUU OT
9TOrO He IMOSABUTCH, ITOCKOJIBKY JlakKe eCJIN KJIACC BBIUUCIUMBIX (DYHKITAN
OKaXKeTCsl paCIIupeH, caMo 10 cebe 9TO He MOYKeT 03HAYATH, UTO €r0 HeJIh3sI
PACIITUPUTD eITé OOJIBIIIE.

C HeKOTOPOI HATSXKKOM MOXXHO CHUTATb, YTO KAACC HAaCTUHHO-PEKYPCUBHBIX (DYHK-
LW CO BCEMM €ro CBOWCTBaMMN NPeACTaBAseT cobOl HeKyto abCTPakTHyO MaTeMaTu-
yeckyro Teoputo Hanopobue reometpun EBkanga unu, ckaxem, Teopun BeposiTHOCTH,
TOrAa Kak MoHSTUE BbIYNCIMMOCTU KaK TaKOBOE HaXO4UTCS BHE MAaTEMATUKM, SBASASICh
cBoiicTBOM Haweli BceneHHoi («peansHoro mupas» ) Hapsiy CO CKOpPOCTbIO CBETa,
33aKOHOM BCEMUPHOrO TATOTEHWUS U TOMY NOAODbHbIM. Te3uc Hépuya B aToM caydae
OKa3bIBAETCS CBOEro poja Hay4yHoOU runoTe30/ OTHOCUTENLHO TOrO, KaK YCTPOEH peasib-
HbI/ MUP; BCE OKOHYATENbHO BCTAET HA CBOU MECTa, ECAUN Mbl BCMOMHUM, YTO COMacHO
TEOpUU Hay4HOrO 3HaHus, cchopmynuposarHoli Kapnom lMonnepom, runotessl He
6bIBaAtOT BEPHLIMY, a DbIBAIOT TONLKO HEOMPOBEPTHYTHIMU, N NCCNEfOBaTENb 0bs3aH
NPVHUMaTL BO BHUMaHME, 4TO tobasi rnoTesa, CKOJIbKO Obl NOATBEPXKAEHNIA €f He
HaLLIOCb, MOXKET OKa3aTbCs OMpoBeprHyTa B byayuwiem. Teanc Yépua yTBepxaaer,
41O ntobasi hyHKLUS, KOTOPasi MOXKET ObITb KOHCTPYKTUBHO BbIYUC/IEHA, HAXOLUTCS B
KJ1acCe YaCTUHHO-PEKYPCUBHBIX (PYHKLUMA; STO YTBEPXKAEHNE NOKA HUKOMY HE YAanoch
OMpPOBEPrHYTh, B CBSI3M C YEM Mbl MPUHMMAEM €ro 3a BEpHOe. 3aMeTuM, KpUTepuii
cpanbcucpukaymnn lNonnepa k Tesncy Yépua npekpacHo npumeHum. B camom gene,
Mbl MoxeM (N [OCTaTOHHO JIErko) yKasaTb TaKoW 3KCMEPUMEHT, NONOXKMUTENbHBbII
pe3ynbTaT KOTOPOro onposepr Obl Te3nc Hépya: AOCTaTOYHO MOCTPOUTL HEKNIA KOH-
CTPYKTUBHbIA aBTOMAT, KOTOPbI BbIYNCAs Obl PYHKLUIO, HE BXOASLLYIO B Kjacc
4aCTUYHO-PEKYPCUBHBIX.

DopmaJsibHasT TEOPUs AJITOPUTMOB TIOCTPOEHA BO MHOI'OM aHAJIOTHUIHO
Teopun BerAUCAUMOCTH. CUUTAETCS, UTO AJITOPUTM €CTh KOHCTPYKTHUBHAS
peaJim3aliisi HEKOero mpeodpa30BaHus U3 BXOHOIO CJIOBA B PE3YJILTHPYIO-
mee, MPUYEM KaK BXOIHOE CJIOBO, TaK W CJIOBO-PE3YJIbTAT MPEJICTABIISIOT
€000l KOHEUYHBIE IEIIOYKNA CUMBOJIOB B HEKOTOpPOM aJjichaBure. VHaUe roBo-
P, 9TOOBI MOXKHO OBLIO TOBOPHUTDH 00 aJIrOpUTME, HEOOXOIUMO JIJIsi HAYAJIA
3apUKCUPOBATH KAKOR-HUOYIb ajipaBuT A, U TOrIa aJrOPUTMbI OKAXKYTCs
KOHCTPYKTHBHBIMU DEAM3AIUSIMA BCE TEX Ke 3HAKOMBIX HaM ITpeodpa3oBa-
uuii Buga A* — A*, TO ecThb, IONPOCTY rOBOPSI, PeAU3AUAMU (€CJIH YIOIHO,
KOHCTPYKTUBHBIMU [PABUJIAMY BBIUUCTIEHUI) fyHKuull OIHOTO apryMeHTa,
JUUTsl KOTOPBIX apryMEHTOM SIBJISIETCSI CJIOBO U3 CUMBOJIOB ajipaBuTa, U CJIO-
BO 2Ke sIBJISIETCS Pe3YJIbTaTOM BbruncjieHns. OTMETHM, YTO BCE CKA3aHHOE
HUKOMM OOPA30M HE MOXKET CIUTATLCS OMPEIEIEHUEM AJITOPUTMA, TTOCKOJIb-
Ky OIMPAETCsl Ha TAKWUE BLIPAYKEHUsI, KAK «KOHCTPYKTUBHAsS Peau3aIiss,
«KOHCTPYKTHBHBIE TPABUJIA BBEIUUCICHUT», & CAMHU TH «T€PMUHBI» OCTAIOTCS
6e3 onpesenennii. [IpomomKkas aHAJIOMUIO, MBI OTMEYAEM, 9TO HE BCAKOE
Takoe IIpeobpa3oBaHue MOXKET ObITh PeaM30BAHO aIlOPUTMOM, BEIb TAKUX
mpeobpa3oBaHmii KOHTHHYYM, TOT/Ia KaK aJIlOPUTMOB, CTECTBEHHO, He bojiee
YeM CYETHOE MHOYKECTBO — BeJIb 9TO Obl Mbl HU IIOHUMAJIH O] AJITOPUTMOM,
MBI, BO BCSIKOM CJIydae, MOJIPa3yMeBaeM, 9TO €ro MOXKHO KaK-TO 3anucamo,
TO €CTh NMPEJCTABUTHL B BUJE KOHEYHOI'O TEKCTa, & MHOYXKECTBO BCEX BO3-
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MOXKHBIX TEKCTOB cuérHOe. Kpome Toro, ormerum, 410 OBLIO OB HEe BIIOJIHE
[IPABUJIBHO OTOXKJIECTBJISATH aJITOPUTM C T€M IIPeo0pa30BaHUeM, KOTOPOE OH
BBITIOJTHSIET, TIOCKOJBKY JIB& PA3HHLL AJTOPUTMA MOTYT BBIOJHATL OJHO U
TO 2Ke IIPeoOpa30BaHue; K 9TOMY BOIIPOCY MBI BCKODE BEPHEMCH.
Ojna u3 ocHoBaresieit Teopun aaroputmMoB Ayan THIOPUHT MpeIORUIIT
(dopMaIbHYI0 MOJEb aBTOMAaTa, U3BECTHYIO Kak MmawuHa Tvropurza.
DTOT ABTOMAT UMeeT JIEHTY, OECKOHEIHYIO B 00€ CTOPOHBI, B KaXKJIOM sHeiike
KOTOPOI MOXKeT OBITh 3AINCAH CUMBOJI ajihaBUTa OO siueifka MOYKeT ObIThH
mycToit. BroJsib JIeHThI JBUKETCsI TOJI0BKA, KOTOPas MOYKET HAaXOJIUTHCA B
OJTHOM U3 HECKOJIbKUX IIPEIOIPEICTEHHBIX COCTMOAHUL, TPUIEM OTHO U3
9TUX COCTOSIHUI CUNTAETCs] HAUAIBbHBIM (B HEM IOJIOBKA HAXOJUTCS B HAaYaJe
paboThl), a JAPyroe — 3aKJIIOUYUTEIbHBIM (DU IIepeXojie B HEro MalluHa
3aBepiaer pabory). B 3aBUCHMOCTH OT TEKYIIEro COCTOSHUS U OT CUMBOJIA
B TEeKyIIel g4deiike MallnuHa MOXKET:
® 3amucaTh B TEKYIILYIO d9€iiKy JIF0OOH CHMBOJ aipaBUTa BMECTO TOTO,
KOTOPBIA TaM 3allicaH cefiyac, B TOM YHUCJIEe U TOT Ke CaMblil CUMBOJI,
TO €CTh OCTABUTDH COMAEPKUMOE sTIeHKN 0e3 M3MEeHEHMIt;

® 3MEHHUTH COCTOSTHUE TOJIOBKU HA JIIODOOE JIpyTroe, B TOM YHCJIE OCTATHCSI
B TOM COCTOSIHUH, B KOTOPOM T'OJIOBK& HaXOJUJIACH O TOrO;

® C/JBUHYTLCS Ha OJHY MO3UIUIO BIIPABO, HA OJHY MO3UITUIO BJIEBO WU
OCTaTbhCS B TEKYIIEN ITO3UINN.

IIporpamma mrsg mamuabl ThIOpHHTA, Yallle Ha3bIBa€Mas IPOCTO «MAallTH-
ot ThropuHray, MPeJICTABISIETCS B BUJIE TAOIHUITGI, 33 IAI0IIEH, ITO JTOIKHA
CIeJIaTh MAIlMHA IPU KaXKJI0 KOMOWHAIINKA TEKYIINEero CHMBOJIA U TEKY-
IETO COCTOSIHUS; TI0 TOPU3OHTAIN OTMEYAIOT CUMBOJIBI, TI0 BEPTUKAJIA —
cocrosinus (M HaobOPOT), a B KaXKION sueiike TabJIMIbl 3AIUCHIBAIOT TPU
3HAYEHUS: HOBBIl CUMBOJI, HOBOE COCTOSIHME U CJIEJYIOIIee JBUKeHue (BJIEBO,
BIIPABO WJIM OCTAThCsl Ha MecTe). [lepes HavgaaoM paboThl HA JIEHTE 3aINCa-
HO BXOJTHO€ CJIOBO; €CJI IIOCJIe KAKOT0-TO YHCJIa MIaroB MaIlliHA MEPeILIa
B 3aKJIIOYUTEJILHOE COCTOSTHUE, CUUTACTCHA, ITO CJIOBO, KOTOPOE 3AITUCAHO
Ternepb Ha JIEHTE, sIBJIAETCS PE3yJIbTaTOM PabOTHI.

Te3uc Tvropurea riacuT: KAKOBO ObI HU OBLIO Pa3yMHOE ITOHMMAaHUE
aJITOPUTMA, JII000! aJIrOPUTM, COOTBETCTBYIOIINN TAKOMY ITOHUMAHUIO, MOXK-
HO peaJIM30BaTh B BUJE MAIMUHBI | HIOPUHTA. DTOT TE3UC MOITBEPAKTACTCS
TeM, ITO MHOYKECTBO IPEIIPUHATHIX MOIBITOK CO3JaTh «00OJiee MOIITHBIN
aBTOMAT IIOTEPIIEJIN HEYIATy: JJIsi KarXKIO0TO CO3JaBAaeMOro (hopMaim3Ma
(dbopmasbaOro aBTOMATA) YIAAETCA YKA3aTh, KAKUM CIOCOOOM IIOCTPOUTD
aHaJiornaHyo emy maruay Tbiopuara. CaMux Takux (hpopMan3MoB ObLIO
IIOCTPOEHO HEMAJIO: 9TO W HOPMaJibHBIE ajropurMbl MapkoBa, un jissm0/1a-
ucyucjienue Yépya, 1 BCEBO3MOXKHBIE aBTOMATBHI C PETHCTPAMU, TPUIEM
KaXK/IBIIl TAKON «aJrOPUTMUIECKuil (hopMaIn3M», OyaydIn PACCMOTPEHHBIM
B POJI KOHKPETHO OIPEJIEIUMOM padodeil MOJIe T BMECTO «HEYJIOBUMOT'O»
MIOHATHS AJITOPUTMA, OKa3bIBAETCS B TOM WMJIM WHOM BHJIE TIOJIE3€H LIS Pa3-
BUTUSI TEOPUH, & B PsJE CIyIaeB — U IS MPAKTUIECKOTO MTPUMEHEHHUST;
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CYIIECTBYIOT, B YaCTHOCTH, #A3BIKH IIPOIPAMMUPOBAHUSI, OCHOBaHHBIE HA
JISIMOJIa-UCINCTICHUN, & TAKYKe sI3bIKHU, BBIYUCIUTEIbHAS MOJIENb KOTOPBIX
HaroMuHaeT asropurmbel Mapkosa. [Ipu arom jist Kaxxoro Takoro ¢opma-
Jim3Ma ObLIO JIOKA3aHO, ITO €r0 MOYKHO Peasin30BaTh Ha MallnHe ThIOpHUHTa,
a mamuay ThiopuHra — Ha HEM.

Tem He MeHee J0Ka3aTh Te3uC THIOPUHTA HE IIPEJICTABIISIETCS BO3MOXK-
HBIM, TOCKOJIbKY HEBO3MOXKHO OIPEJIE/IUTh, 9TO TAKOE «Pa3dyMHOEe MOHU-
MaHMEe aJrOPUTMay; 9TO HEe UCKJIIOYAET TEOPETHIECKON BOZMOXKHOCTH, UITO
Kora-aub0 B OyaymieM Te3uc ThIoprHTa OKaXKeTCsT OITPOBEPTHYT: JIJIsT 3TOTO
JIOCTATOYHO MPEJJIOKUTH HeKUil (hOpMAaIbHBINA aBTOMAT, COOTBETCTBYIOIIUN
HAIlleMy TIOHUMAaHUIO aJIropuTMa (TO €CTh KOHCTPYKTUBHO PEAJIN3yeMblii),
HO TPU 3TOM UMEIONHi KOH(MUTYpAINH, KOTOpPble B MamuHy ThlOpuHTa
He 1repeBossTcdA. 1o, 9TO IMOKa HUKOMY HE V/IAJOCh IPEJJIOKUTH TaKOi
aBToMaT, (POPMATBLHO HUYIETO HE JOKA3bIBAET: & BJIPYD KOMY-TO MOBE3ET
6osbie?

Bcé sTo BecbMa HaOMHHAET CUTYAIUIO C BBIYUCINMBIMU (DYyHKIUAMH,
YACTUIHO-PEKYPCUBHBIMEU (DYHKIUAMA U Te3nUCOM Uépda, u Takoe moodue
He ciaydaiino. Kak Mbl yxke oTMedasn, Bce mpeobpa3oBanus Bujga A* — A*
yTEM 3aMeHbI dJleMeHTa MHOXKecTBa A* (To ecrb ci6Ba) ero HoMepoM (4To
MOKHO CZEJIATh, MOCKOJbKY MHOXKECTBO A* cuérHoe) MOryT ObITh IIpeBpa-
IMeHbl B mipeobpasoanus Bujga N — N | a myTém 3aMeHBI HOMepa CJI0Ba
caMuM CJIOBOM — obpaTHo. Bosiee Toro, mokazano, 9ro j060e mpeobpaszo-
BaHUe, peaIm30BaHHOe MaIuHONU ThIOpUHTa, MOYXKET OBITH 3a/[aHO B BUJIE
JaCTUIHO-PEKYPCUBHOM (DYHKINN, & JII0Oas JaCTUIHO-PEKYypCUBHAS (DYHK-
[Usl — PeaJIn30BaHa, B BUJE MAaIllHbl T bIOPUHTA.

OsHavaer nn 3TO, 4YTO «Bbl4HUcCANMas beHKLI,VIﬂ» N «anropntMm>» CyTb OQHO N TO
»e? PopManbHO roBOps, HET, 1 TOMY €CTb fBe NpUYMHbl. Bo-nepebix, 0ba NoHATUs He
onpefenerbl, Tak 4HTO OKa3aTb NX 3KBUBANEHTHOCTb HEBO3MOX>XHO, KakK, BMpPO4eEM, 1
ONpPOBEPrHYTb ee BO—BTOprX, KaK y>X€& roBOpuoCb, 3TN NOHATUA HECKOJIbKO OT/IN4Ha-
IOTCS MO CBOEMY HaMOJIHEHWIO: €C/IN ABE (PYHKLMM, 3aMNCAHHbIE Pa3/INYHbIM O0Dpa3oM,
NMEKOT Npn 3TOM OAHY U Ty e obnacTtb onpegeneHna n Bcerga Aar0T ogMHaAKOBbIE
3HaYeHUs NPV OANHAKOBbLIX apryMeHTax, Obbl4HO CHMTAETCs, HTO peyb UAET O ABYX
3anunCax O4HOU U TOW e PyHKLMM, TOTAA KaK B MPUMEHEHUN K 4BYM anroputMam
rOBOPAT 0b 3KBUBANEHTHOCTYU ABYX pa3/indHbIX anropuTmMoB.

MpekpacHbIM NPUMeEPOM Takux anropuTMoB ByfeT pelleHne U3BECTHON 3ajadn O
xaHolicknx bawHsx. B 3agave curypupytoT Tpu CTEPXKHS, Ha OAUH N3 KOTOPbIX HAAETO
N NNOCKUX GUCKOB, PasfinyatoLnxcsl Mo pa3Mepy, B BUAE CBOeobpasHol nupamMunakm
(BHU3Y cambili BonbLoOli AUCK, CBEPXY CaMblii MaNeHbKNA). 3a OANH XOZ4 Mbl MOXEM
nepeMecTuTb OAUH AUCK C OAHOIO CTEPXKHA Ha APYroli, Npu 3TOM eCan CTepXKeHb NycT,
Ha HEro MOXHO MOMECTUTb Ntoboii ANCK, HO €CNIN Ha CTEPXKHE Y)KE UMEIKOTCA KakKne-To
ANCKWN, TO MOXXHO NMOMECTUTb TOJIbKO MEHbLIWIA ANCK CBEpPXY Ha 6OJ'IbLIJVII7I, HO He
HaobopoT. BpaTb cpasy HeCKONbKO ANCKOB HeJb3sl, TO eCTb NEPEMELLAEM Mbl TOJILKO
OAVH AUCK 3a xof. 3aAaqva COCTOUT B TOM, 4TODbl 33 HaMMEHbLLIEe BO3MOXKHOE YNCI0
XOAO0B NepemMecTuTb BCE€ ANCKU C OOHOINo CTEPXXHA Ha ,qpyron, NONb3yACb TPETbUM B
Ka4eCTBeE NMPOMEXXYTOHHOrO.
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XOopoLwo M3BECTHO, YTO 3ajaya pellaeTcs 3a 2N 1 xof0B, rae N — KOnn4ecTeo
ONCKOB, 1, BOMbLUE TOTO, XOPOLIO W3BECTEH PEKYPCUBHLINAYZ anroputm pelenus,
U3NOXeHHbIN, Hanpumep, B kKHure 5. Mepenbmana « XKneas maTematukay [5], koTopas
Bbilwaa B 1934 rogy. Basncom pekypcmm MOXXeT CiyKnWTb NEPEHOC OQHOrO AMCKA
32 OAUH XOf C WCXOOHOIO CTEPXKHSI HA LENEBOW, OAHAKO elé Mnpolie B KavecTse
6asnca ncnonbL30BaTh BLIPOXKAEHHBIN CAyYaid, KOrga 3a4ada y>Ke pelleHa n HUYero
HUKYZa NepPeHOCUTb HE Hafo, TO eCTb KOJINYECTBO AUCKOB, KOTOPble HAfO NEPEHECTH,
paBHo Hynto. Ecnn HyxHo nepemectute N AWCKOB, TO Mbl MOJIb3YEMCSI CBOUM XKe
COBCTBEHHBIM aNropUTMOM (TO €CTb PeKypCMBHO 0BpaLLaeMcst K HeMy), 4TobbI cCHavana
nepernect N —1 ANCKOB C NCXOLHOTO CTEPXKHSI HA MPOMEXYTOYHbI, NOTOM NePeHOCHM
caMblii BONBLLIOW ANCK C UCXOAHOrO CTEPXXHSA Ha LESEeBOR, U cHoBa obpaljaemcs K
camomy cebe, 4TObbI nepeHectn N — 1 ANCKOB C NPOMEXYTOYHOrO CTEPXKHSI Ha
LLeNeBoW.

YT106b1 BONAOTUTL 3TOT aNirOPUTM B BUAE MPOrpamMMbl, HYXXHO NPUAYMaTb HeKne
npaBusa 3anncm Xo[os. C 3TNM BCé AOBOJIbHO MPOCTO: NOCKONIbKY NEPEHOCUTCA BCEro
OAWH OWNCK, XOA NPeACcTaBJfiieTCs B BUAE Napbl HOMEPOB CTEPXKHEN: C KaKOro 1 Ha
Kakoli Mbl cobupaemcsi nepeHocuTb odepegHoii auck. McxogHbiMn pgaHHbIMU anst
Halledi NporpamMmbl MOCAYXKUT KOJMYECTBO AMCKOB. [€KCTbl 3TOW NporpaMmel Ha
Mackane n Ha Cu Mbl HanNUwWeM MO3)Ke, KOrAa U3y4uM 3TU SI3bIKU B LOCTATOYHOI
CTENEHWN; HETEPMNESNBOMY YUTATENO MOXEM MPeNOKUTL nocMoTpeTs §2.14.2, rae
npueeaeHo pewenune Ha [Mackane, Hy a 3a pewenunem Ha Cn npuaétcs obpaTUTLES KO
BTOPOMY TOMY Halleli KHUTU.

OTMmeTnM, 3aberast Bnepén, 4TO peKypcMBHasi NOAMNPOrpamMMa, OCyLLECTBIAIOLAS
cobCcTBEHHO pelleHne 3aga4u, Ha 0bomx si3bikax 3aliMET NO BOCEMb CTPOK, BKJIHOYas
3aroJIoBOK 1 ornepaTopHble CKOBKM, a BCE OCTanbHOE, YTO MPUAETCA HanucaTb —
3TO BCMOMOraTesibHble AeliCTBUS, MPOBEPSIOLLNE KOPPEKTHOCTb BXOAHbBIX AAaHHbIX 1
nepeBoAsLLME NX U3 TEKCTOBOIO NMPEACTABEHNSI B YNCIOBOE.

PaccmoTpum Tenepb gpyroe pelueHune Toi e 3agaqn, obxoasieecs 6e3 pekypcun.
MepenbmaH 3TOro pelueHnsi He NPUBEN, TaK YTO €ro HUKTO B UTOTe He 3naet??; npu
S5TOM Ha PYCCKOM 5I3blKE PeLUEHME OMUCLIBAETCA FOPasfo MpoLLe, YeM PeKypCUBHOE.
Wtak, Ha He4éTHbix xopax (Ha NepBOM, TPETbEM, MATOM U T. 4.) CaMblli ManeHbKui
ANCK (To ecTb anck Ne 1) nepemeLLaeTcs <KMo KPYry»: C NepBoro CTEP)KHsS Ha BTOPOWA,
CO BTOPOro Ha TpeTwii, C TPETLEro Ha MepBbIi U Tak fasee, nbo, HaobopoT, co
NepBOro Ha TPeTUii, C TPETLErO Ha BTOPOI, CO BTOPOro Ha nepebiii u Tak ganee. Boibop
«HanNpaB/€HNA>» 3TOro nepemMeLlleHns 3aBuCnT oT 06L|_|,er0 KONn4ectBa AUNCKOB:. e€Cn
OHO YETHOe, NAEM B KECTECTBEHHOM>» HanpasfieHun, Toectb 1 -2 -3 -1 — ..,
€C/IN XKe OHO HEYETHOe, NAEM «obpaTHbIM» Kpyrom: 1 — 3 — 2 — 1 — .. .. lNepenoc
ONCKA Ha YETHbIX XOJaX OMNpPeAensieTcsl OAHO3HAYHO TEM, YTO Mbl HE LOJIKHbI MpY
3TOM TporaTb caMblii ManeHbKUiA ANCK, a CAenaTb XOA4, HE TPporasa €ro, MOXXHO TOJNIbKO
OfHMM CMocoboMm, TO eCTb Mbl MOMPOCTY CMOTPUM Ha Te ABa CTEPXKHS, HA KOTOPbIX

42Korma peus umér 06 ajropurMax wiu (bparMeHTax MporpamM, IOf Perypcuet:
[IOHUMAIOT UCIIOJIb30BAHUE TAKUM AJITOPUTMOM (MM TAKUM (PPArMEHTOM IIPOrPaMMbI)
camo20 cebs Ijisl pelreHus 6oJiee IMPOCTOrO CIIydasl 33 adH.

43 ABTOp He mpeTeH/yeT Ha JaBPbl H300pPETATEI STOTO BAPHAHTA AJIOPUTMA, IIOCKOIIb-
Ky TOYHO IIOMHHT, YTO €My 3TO PeIlleHNe B CTYJEeHYeCKHe IOJbl PACCKa3aJ KTO-TO W3
CTapIIeKyPCHUKOB, 3aHUMABIINXCS Ha OJHOM C HUM CIeEI[CEMHHApe, HO KTO 3TO ObLI, 3a
JABHOCTBIO JIET BCIOMHUTB HECKOJIBKO 3aTPYIHUTEJIBHO.
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HET CaMOro MaJieHbKOro AMCKa, U AeNaeM eANHCTBEHHbIN BO3MOXHbIN XOf Mexnay
HUAMWN.

Kak Hu CTPAaHHO, KOMNbIOTEPHAA NporpamMmma, Bonjaowatowas 3TOT BapuaHT peLle-
HNA TONOBOJIOMKWN, OKA3blIBAETCA 3HAYNTENIBHO (6onee 4H4E€M B OECATb pas!) C/IOXKHEE,
YyeM BbllLENPUBEAEHHASE AN peKypcuBHOro ciy4as. Jeno TyT B hopManbHOii peanu-
3aunn ppasbl KCMOTPUM Ha 4Ba CTEPXKHS 1 AE€NaeM e4VHCTBEHHbIA xon». Yenosek,
pewas ronoBoOJIOMKY, p,eVICTBMTeﬂbHO NOCMOTPUT Ha CTEPXKHWN, CPABHUT, Kakol us
BEPXHUX ANCKOB MEHbLUE, N MepeHecéT 3TOT Auck. HTobbl caenaTb To e camoe B
nporpamMmMe, HaMm rlpl/l,ﬂ,éTCﬂ 3aNOMWHATb, KaKNE ONCKN HA KaKOM CTEPXXHE B HACTO-
9|LLI,VII7I MOMEHT NPUCYTCTBYIOT, YHTO HE CAUNLUKOM CJIOXKHO, €Cnn YMETb pa6OTaTb C
OAHOCBA3HbIMWN CNNCKaMun, HO BCé Xe AOCTAaTOYHO CNOXHO, l-|T06b| He BCTaBJIATb
TEKCT 3TOW MporpaMmbl B KHUTY — BO BCSIKOM Cllydae, uesnkom. PekypcusHoe pe-
LLEHNE OKAa3aJIOCb TaKUM MNPOCTbIM, MOTOMY YTO Mbl HE MOMHWU/IN, KaKNE ONCKU rae
NPUCYTCTBYIOT, Mbl U 663 3TOro 3Hann, Kakme xoabl Haao caoenaThb.

l"lTO MOXXHO CKa3aTb TO4YHO, TAK 3TO TO, YTO MpU TEX XK€ BXOAHbIX AAaHHbIX 3Ta
NpPoOrpaMmMa Hane4aTaeT Takue Xe XOAbl, KaK U Npeabiayyas (PeKypcuBHasi), XoTs cama
nporpamMma, o4esungHo, 6y,u,eT HanncCaHa COBEPLUEHHO UHa4YeE. TepMI/IHOJ'IOFVI‘-IeCKaﬂ
npobnema, BCTaloLwas B 3TOT MOMeHT, ciegytowasi. O4eBnAHO, 4TO peyb UAET O ABYX
pasHbIx IporpamMmmax (Takmue nporpaMmbl Ha3blBalOTCS dKBUBaNeHTHbIMM). Ho naér
JIN pe€Ydb O ABYX pPa3HbIX a/iroputmax Nnnaun 0b OAHOM N TOM >X€, 3aNNCaHHOM pa3HbIMA
CﬂOBaMI/I? B 6OJ'IbLLII/IHCTBe Cny4aeB NpUHUMaeETCA <(O‘-IeBI/I,D,HbIﬁ>) OTBET, 4TO 3TO ABa
pa3HbIX afiropuTMa, NyCTb 1 SKBMBAJIEHTHbIX, TO €CTb Peasin3yIoLNX OAHY U Ty »XKe
¢hyHKLMIO (€CTECTBEHHO, BBINUCIUMYIO).

Tem He MeHee, OOBIYHO CUUTAETCsI, YTO B TEOPUU AJTOPUTMOB U B TEO-
PUH BBIYUCIUMBIX (DYHKINN pedub UIeT 60siee-MerHee 00 OTHOM U TOM Ke.
3paBblif CMBICJ MOJCKA3BIBAET, 9TO STO IIPABWIBHO: U TO, U APYTOE IIPEJI-
craBjisieT cob0il HeKOoe «KOHCTPYKTHBHOE» IIPeobpa30BaHue U3 HEKOTOPOIro
CYETHOrO MHOYKECTBA B HETO YK€ CAMO, TOJBKO MHOXKECTBA PACCMATPUBAIOTCS
pa3HbIE: B OJHOM CJIyYae 9TO MHOXKECTBO IEIIOYEK HaJl HEKUM aJi(DaBUTOM,
B JIDYTOM CJIy4dae — IIPOCTO MHOYKECTBO HATYPaJbHBIX yucesn. Hymeparms
[IEMTOYEK MTO3BOJISET JIETKO IEPEXOIUTh OT OJHOTO K JIPYrOMYy, He HAPYIIas
«KOHCTPYKTHUBHOCTH», YeM Obl OHa HH OBLIa; CJIEJOBATEIHHO, MBI HMEEM
JeJIO C OJTHOM M TOI 2Ke CYIIHOCTBIO, TOJIBKO BBIPAKEHHON B Pa3HBIX TEPMU-
Hax. Pa3jm4aars Jiu npeobpa30BaHus TOJIBKO C TOYHOCTBIO 0 MX «BHEITHUX
[IPOSIBJIEHUIT», KAK B TEOPHUU BBIYUCIUMOCTH, WA YK€ C TOIHOCTHIO JI0 UX
«KOHKPETHOI'O BOILJIOIIEHUS >, KAK B TEOPUHU AJTOPUTMOB — 3TO, B KOHIIE
KOHIIOB, BOIIpOC Tpajauiuii. Bojee Toro, y MHOrux aBTOPOB BCTPEYaETCH
moHsATHE «Te3uca dépua-TropuHray, Mpenoaralee, 9T0 3TH TE3UChl HE
CJIeJIyeT pa3jesisiTh: pedb Belb UIET 006 OJHOM U TOM K€, TOJIbKO B Pa3HBIX
TEepMUHAX.

ITocne Bcero ckazanHOTO JTIOOBIE ONpPedeseHUs aA20PUMMA BBHI3BIBAIOT
B JIy4IlleM cjIy4ae HeJOoyMeHUe, Be/b JIaB TaKoe ollpejelieHre, Mbl TeM Ca-
MBIM OTIPaBUM Ha CBAJIKy T€OPHUIO BBIYUCJIUMOCTUA U TEOPUIO aJIIOPUTMOB,
Te3uc Yépua BMecTe ¢ Te3ucoM ThiOpUHTa, MHOYKECTBEHHBIE TTOMBITKH 10~
CTPOEHUs I€ro-To 00Jiee CJI0KHOTO — HAIPUMEDP, MAIMHBI 1T BhIOPUHTA C
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HECKOJIbKUMU JIECHTaMHU, JOKa3aTe/IbCTBa UX IKBUBaAJIEHTHOCTU I/ICXO,HHOfI Ma-
mune Twriopunra, paboTy COTEH, BO3MOXKHO JaKe THICAYT UCCae0BaTe e —
a OIpeJieJIeHHe IIPH 3TOM BCE PABHO OKAXKeTCs JTUOO0 HEIPaBUILHBIM, JTUOO
HaCTOJIBKO PacCIlJIbIBYaTBbIM, 9YTO €0 HEBO3MOXKHO 6y,ZLeT HNCIIOJIB30BAaTh Ha
OpaKTUKE.

3Ha‘II/IT JIX 3TO, 9TO IIOHATHE aJITOPUTMa BOO6HJ,B HeJIb34 NCIIOJIB30BaTh
u3-3a ero HeompeaeaennocTu! Koneuno ke, HeT. Bo-11epBBIX, €/ TOBOPUTD
O MaTeMaTHKe, TO MBI BOO6H_Ie JTOBOJIBHO Y9aCTO HMCIIOJIb3yeM IIOHATUA, HE
UMeEIOIINE OIIPEJICJICHUI: HalIlpUMep, HeIb3d JaTh OIpeJe/IeHud TOYKHU, IIPs-
MO#1 ¥ TIJIOCKOCTH, HO TOT (baKT HUKOMM 0OPa30M HEe OTMEHSET TeOMETPHIO.
BO—BTOprX, €CJIn T'OBOPUTDH O cdpepe NMH2>KEeHEPHO-TEXHUYICCKUX 3HaHI/Iﬁ, TO
CTpOTHUe OIPEIEsIeHNs 31eCh BOODIIE BCTPEYAIOTCS OYEHDb PEIKO, U 3TO HUKO-
MYy HE MellaeT. I‘IaKOHeI_L7 cieayeT NpuHsATb BO BHUMaHUE TE3UCHI qépqa n
Triopunra: ¢ yuémom 3muT mesucos MOHITHE aJrOPUTMa 0OPETAeT BIIOJIHE
CTPpOTroe MaTeéMaTUYIeCKOe HAIlOJTHEHUE, HYy?KHO TOJIbBKO IIOMHUTH, OTKYIa
9TO HAIIOJTHEHUE B35JIOCh, TO €CTh He 3a0bIBATH O POJIU Te3UcOoB Uépua u
ToiopuHra BO BCeii HaIeil Teopumn.

1.5.6. AJjropuTt™M u ero cBoiicTBa

Hecmorpst Ha TO, 9TO cCaMO MOHATHE aIrOPUTMa HE MOXKET OBIThH OIpe-
JIeJIEHO, HAllle MHTYUTUBHOE IIOHUMAHNE AJI'OPUTMa [TO3BOJISIET TOBOPUTH O
HEKOTOPBIX CBOMCTBAX, BBIMOJHAIOMNXCS JJIs JTI000ro 06beKTa, KOTOPbIil
HaM MOXKeT MPUATH B FOJIOBY CUUTATH aJropuTMoM. Kpome TOro, MOXKHO
FOBOPUTH O HEKHUX TaAPAKMEPUCUKAL AJITOPUTMOB, TO €CTh O CBOMCTBAX,
KOTODPBIE MOT'YT BBITTOJHATHCH [IJIsI OJIHUX AJITOPUTMOB U HE BBITOJIHITHCS
JIJIST JIPYTHX.

O 1O M3 6a30BBIX CBOMCTB JIIOOOT0 AJITOPUTMa MBI y2Ke HEOTHOKPATHO
HCIIOJIb30BAJIN B HAIAX PACCYKICHUAX, IOCTYJIUPYsI, UTO AJITOPUTM MOHCHO
3anucamsd 6 6ude mekcma, IPUTOM, €CTECTBEHHO, KOHewH020: OECKOHETHbIE
TEKCTHI MbI B JIEHCTBATEILHOCTH 3aIMUCATH HE MOXKEM CYTry0O TEXHUIECKH,
TaK 9TO, KOJIb CKOPO &JI'OPUTMbI UMEIOT OTHOIIEHHE K KOHCTPYKTUBHOI
JeATeTbHOCTH, OECKOHETHBIMU OHI OBITH He MOTYT. IIpemcTaBuMocTs J1I000r0
AJICOPUTMAa, B BUJIE TEKCTA, ¥ IPUTOM KOHEYHOT'0, MOYKHO Ha3BaTh CBOMCTBAMU
06BeKMUBHOCTIU U KOHEYHOCTNU AA20PUMMA.

Emé oxao moctaTtodHO 09eBUIHOE CBOMCTBO JIFOOOTO aJrOpuTMa, — €ro
duckpemHocms: KakoBO Obl HU OBLIO MIPABUJIO, COIJIACHO KOTOPOMY W3
UCXOTHON MHMOPMAIUH [TOJIYIAI0T PE3YIBTUPYIONIYIO, M KAKOB ObI HU OBLT UC-
MIOJIHUTEJIb STOTO IIPABHIIIA, CAMO IO cebe UCnoANeHue BCETIa TIPEICTABIISET
coboii HeKuil duckpemmvili npoyece, KOTOPBI Ipu OJMzKaiieM paccMOTpe-
HUM PACHAJAeTCsl Ha KaKUe-TO aaemenmaphrvie waeu,/deticmeus. [lonnmars
JIUCKPETHOCTh MO2KHO TaKKe U B TOM CMBICJIE, YTO Jitobast mHMOPMAaIns, Hal
KOTOPOI1 paboTaeT aJropuTM, MOXKET OBITH IPEICTABJICHA B BUJE TEKCTA,
9TO O3HAYAET, B YaCTHOCTH, UTO C IEJIBIMA U PAIMOHAIBHBIMU YUCJIAMU
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MbI paboOTaTh MOYXKEM, & C MPPAIMOHAJBHBIMU Y HAC BOSHUKHYT OIIpee-
JIBHHBIE CJIOXKHOCTHU. BIIpodeM, KOJIb CKOPO JIJIs HPPAIMOHAIBHOTO IUCTIA
CYIIECTBYET 0003HA"eHUE, aJITOPUTM BIIOJIHE MOYKET OIEPUPOBATH TAKUM
YUCJIOM — TOYHee, He UM CaMUM, a ero 0DO3HAYEHUEeM; TaK, Mbl BIIOJIHE
MOXKeM IPUIYMATh TAKON aJrOPUTM JJIsi PEIIeHns KBaJIPATHBIX ypaBHe-
HUI, KOTOPBIil IIPU HEBO3MOXKHOCTU W3BJIEUEHMS KBAJIPATHOIO KODPHSI W3
JUCKPUMHUHAHTA BBIJIACT B KQUECTBE PE3YJIbTATa BLIPAYKEHUE, COJEPIKAIIEe
STOT KOPEHb: HAIIpEMep, IIOJIYYIHB Ha BXOJ ypasHeHme T2 — 5x + 6 = 0,
TaKOI aJrOPUTM B KadeCTBE Pe3yJIbTaTa BBIJACT JHCJIa 2 U 3, TOIJa KaK
s ypaBHeHHS T2 — x — 1 = 0 OH, HCIONB3Yd TO IJIH HHOE TEKCTOBOE
0003HaYeHre KBaJI[PATHOTO KOPHSI, BBIJACT B KAYECTBE OTBETA BBIPAXKEHUSI

1_7‘/5 u 1+T\/5 Baxkno mormMaTh, 9TO TAKOM AJTOPUTM HU 6 KAKOU MOMEHIN,

He Gy/IeT ONePHPOBATH YUCACHHbIM 3HaMeHUeM \/ D, TIOCKOIBKY TaKOBOE He
uMeer JuCKkpemHo20 npedcmasieHUs.

3aMeTVIM, 4TO 4MCno \/g MMEET OOBOJIbHO NPOCTOE «KaHAJIOrOBOE» NpencTas-
NleHne: goCTtaToO4HO 3ad3I/IKCI/IpOBaTb HEKWNIA 3TaNoH ep,l/lHVI‘-IHOﬁ ANNHbI, HAanpuMep,
CaHTUMeTPa, U B3ATb NPAMOYrOJIbHUK CO CTOpoHamu 1 1 2, n ero AnaroHanb Kak pas
OyneT nNpefcTaBnsATL KOpeHb U3 nsATU. MHave roeopsi, Mbl MoXXeM nocTpouTs (ecau
YFOfHO, C MOMOLLbIO LMPKYS 1 NNHENKN) OTpe3oK, KoTopblii byaeT posHo B v/5 pas
ANNNHHEE 3a4aHHOro. ECJ'IVI HEMHOro noaymMmaTb, MOXHO, UCMOJIb3yA NCXOAHO Uenble
BENNYMHBI, NOAY4NTb /5 B BUZe CUbl, AeliCTBYIOWEH Ha Kakoe-HUBYabL TeNo, B BUAE
obbéma XKNOKOCTU B COCye n TomMy I'IO,D,O6HbIX aHaJl1oroBbiIxX d)M3I/I‘-IeCKI/IX BEJINHUH.
Tak BOT, aJITOPUTMbI HUN C 4HEM I'IO,D.OﬁHbIM He pa60Ta|0T; KaK Mbl Y>Xe roBopunu, Bcs
TEopUs BbIHNCIANMOCTUN NOCTPOEHA NCKAKOHYNTENBHO Ha LEJbIX HYNCnax, N LenbiMn >xe
(B KOHEYHOM CHETE) YMCNaMU OMEPUPYIOT KOMMBLIOTEPLI.

B npunHUumMne, N3BeCTHbl TaK Ha3blBaeMble aHaslorosbie 3BM, p36OTaIOLLI'V|e KakK
pa3 C HeNnpepbIBHbIMA d)|/|3VI'-|eCKI/IMVI npoueccamMin; NCXo4Hble, MPOMEXXYTO4YHbIE U
PE3YNbTUPYOLWNE OAaHHbIE B TAKNX MallNHaX NPEACTABAAOTCA 3HAYEHUAMU SNEKTPU-
HECKNX BEJNHUH, Halle BCEro Hanps>XeHusa; Ho beHKLl,VIOHI/IpOBaHVIe aHaJ10roBbIX 3BM
HE NMEET HNYEro 06L|_|,er0 C anroputMamMmm.

Tperbe dyHIAMEHTATIBHOE CBOKCTBO, MPHUCYIIee JTIOO0MY aJrOpuTMy, He
CTOJIb OYEBHU/IHO; OHO HA3BIBAETCH OJEemMepMUHUPOBAHHOCITIHIO U COCTO-
UT B TOM, ITO aJTOPUTM HE OCTABJISIET UCIOJHUTENIO HUKAKON «CBODOIBI
BBIOOpA»: CJIEIOBATH MPEJIMUCAHHON MPOTEyPe MOXKHO OJIHUM M TOJIHKO
OJHUM CIIOCOOOM. EMHCTBEHHOE, UTO MOXKET MOBJIUSITH HA XOJ BHITIOJTHEHUS
aJITOPUTMa — ITO UCXOJHBIE JIAHHBIE; B YACTHOCTHU, [IPU OJHUX U TEX XKe
UCXOJHBIX JIAHHBIX AJIFOPUTM BCETJIA BBLIAET OJHU U T€ YK€ PE3YJIbTaThl.

YuTaTtenn, yxxe CTafkMBaBLUMECS C MPAKTUYECKNM MPOrpaMMupoOBaHMEM, MOTYT
3aMeTUTb, 4TO NPOrpammsbl, B OCOBEHHOCTN UrpoBbie (a TakXke, HanpuMep, KPUMNTo-
rpadoMHeCKme), HaCTO OTXOAAT OT 3TOro npasuia, NCNONb3yA AAaTHUKU CﬂyqaﬁHbIX
yncen. Ha camom pene 31o HUKouM 0bpa3oM He NPOTUBOPEYUT TEOPUM aNrOPUTMOB,
MPOCTO CAy4vaiiHble Ynucna, OTKyaa bbl OHM HU Bpanuck, cnegyeT paccMaTpuBaTh Kak
COCTaBHYIO 4aCTb UCXOAHbLIX AaHHbIX.

CiolicTBa 00bEKTUBHOCTY / KOHEYHOCTHU (B TOM CMBIC/IE, YTO BCSIKUI aj-
FOPUTM HMeeT KOHeYHOe OOBbEeKTHBHOE IIPEJCTABJIEHUE), TUCKPETHOCTH U
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JIeTeEPMUHUPOBAHHOCTH IIPUCYIIU BCEM AJIrOPUTMaM 0e3 UCKJIIOUYEeHUs], TO
€CTb €CJIM HeYTO He 00J1a/1aeT KAKUM-JIH00 M3 STUX CBOMCTB, TO II€pe] HaMU
3aBeJJIOMO HUKAaKO#l He ayropuTMm. KoHewuHo, 3TH CBOHCTBa ciemayeT pac-
CMaTPHUBaTh CKOPee KaK HEKHE GKCUOMbL, TO €CTh YTBEPXKIEHUS, KOTOPhIE
[IPUHSTHI, HEB3UPAas HA UX HETOKA3YEMOCTb: MIPOCTO MPUHSITO CIUTATDH, ITO
AJITOPUTMBI, YTG OBI TIOJ] HUMK HU TIOHUMAJIOCh, Beeria TakoBbl. C HEKOTOPOit
HATSYKKOU MOXKHO YTBEDXKIATDH, UTO AJTOPUTM JOJKEH eIlé 00J1a/1aTh no-
HAMHOCTDIO OAA UCTLOAHUMEAS, XOTS ITO YKe Ha TpaHu poja: noHAmHocms
OTHOCHUTCS CKOpee He K aJITOPUTMY, & K €ro 3allUCH, HO BeJ/lb aJTOPUTM U €ro
3AIACH — ITO COBCEM HE OJIHO U TO Ke; OOJIbIIE TOTO, OJINH AJITOPUTM MOYKET
nMeTh OECKOHEYHO MHOTO IIPEJICTABJIEHUN JayKe B OJHOI U TOI YKe CHCTEME
3AIICH: HAIIPUMED, €CJIU B IPOTPAMME IIEPEMMEHOBATH BCE IT€PEMEHHbIE UJIH
[TOMEHSITh MECTAMHU MTOJIIPOIPAMMBI, AJITOPUTM OT ITOrO HE M3MEHUTCSI.

Hapsiny ¢ mepeducsieHHBIMU 0043a4MeEAbHbIMU CBOUCTBAMU AJITOPUTM
MOKeT 00J1a71aTh (HO MOXKET U He 00JIaJaTh) HEKOTOPBIMU YaACTHbLMU CBOTi-
CTBaMHU, TaKUMH KaK MaCCOBOCTb, 3aBE€pHIa€MOCTb (IIpI/IlVIeHI/IMOCTb K OT-
JIeJIBHBIM BXOJHBIM CJIOBAM UJIM KO BCEM BO3MOXKHBIM BXOJHBIM CJIOBAM ),
[PaBWJILHOCTD W IIOJE3HOCTh (YTO ObI 110J] HUMHU HU HOHUMAJIOCH) U T.JI.
BosmoxkHo, 9TH CBOICTBA dfceaamenvrol, HO He DOJIEe TOrO; ITO XapaKTepH-
CTUKU, KOTOPBIM OTJIEJIbHO B3STHIN AJITOPUTM MOXKET COOTBETCTBOBATH, &
MOYKET U He COOTBETCTBOBATDH, & BO MHOTHX CJIydYasX TaKOe COOTBETCTBHE
Jaxe HeJlb3d (HeBo3MOXKHO!) npoBepurh. K coxaseHuio, cymecTByer MHOTO
Pa3HOOOPA3HBIX JINTEPATYPHBIX UCTOYHUKOB COMHUTEIHHOTO KadecTra (B
9HCJIO0 KOTOPBIX, KAK HU MPUCKOPOHO, BXOIAT HEKOTOPbIE IIKOJIbHBIE yIeh-
HUKY UHQDOPMATUKN), TJie 00sA3aTeIbHbIE CBOMCTBA AJTOPUTMOB CBAJIHBAIOT
B OJIHY Ky4y C YaCTHBIMU, IIOPOXKIasl HA BBIXOJIE COBEPIIEHHO (heepraecKuil
KaBapJaK.

Haunéwm co cBoiicTBa macco8ocmu ajiropurMa, Kak caMoro IpocToro;
9TO CBOMCTBO OOBIYHO ITOHUMAETCS B TOM CMBICJIE, 9TO AJTOPUTM JOJI2KEH
YMETh peIlaTh HEKOe CEMEeNCTBO 3a/1a4, a He OJIHY 3a/ady; UMEHHO JIJIs 3TOr0
AJITOPUTM JIEJIAIOT 3aBUCHUMBIM OT BXOJHBIX JaHHBIX. CBOWCTBO MaccoOBO-
CTH, OYEBUIHO, MOXKHO IIPOBEPUTH, TO €CTh, PACCMATPUBas KOHKPETHBIA
aJITOPUTM, JIETKO OIIPEIE/UTh, 00/1a/1aeT OH MacCOBOCTBIO MJIM HET; HO HA
9TOM, cOOCTBeHHO, U BCE. O0A3aTEIFHBIM OHO HUKOMM OOpa30M HE siBJIs-
eTCsi, TO €CTh aJITOPUTM, KOTOPBIIl BOOOIIE HE 3aBUCUT OT BXOJHBIX CJIOB,
AJITOpUTMOM OBITH He mepecTaér. Kak cpein BBIYuCIMMbBIX (DyHKIAN IPUCYT-
CTBYIOT KOHCMAHMbL, TAK U CPEJIA AJITOPUTMOB IIPUCYTCTBYIOT 2€HEPATNOPYL
eduncmeernnozo peayavmama. Mexty mpoInM, IMEHHO K 9TOIl KATerOpuu OT-
HocutTcs 3HaMenuTas nporpamma «Hello, worldy — uzsrobsennpriit MEHOrTIMY
aBTOpPaMU IIPUMeEp IIEPBOIi IPOIPAMMBbI Ha OUYEePETHOM si3bIKE IIPOrPAMMU-
poBaHms; BCE, UTO OHA JesaeT — 310 BeimaéT dpasy «Hello, world!»** u
3apepiaercs. Kcraru, Mbl Toxke HauHéM udydenue [lackass, a 3arem u Cu
WMEHHO ¢ 3TOit mporpaMmbl. Q4UeBHIHO, TPOTPaAMMAa, BCETJIa IeYaTAONAsT

443 npascrByit, Mup! (amen.)
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OJIHY U Ty Ke (ppa3sy, BooOIlle HUKAK HEe 3aBUCUT HU OT KAKUX BXOIHBIX
JAHHBIX U, CJIeI0BATEILHO, HUKAKON MacCOBOCTHIO He obsamaet. Ecmu Ob
MBI CUMTAJIN MACCOBOCTH 00s13aTEILHBIM CBOMCTBOM AJITOPUTMA, [IPHUIILIOCH
OBl CIUTATH, UYTO IPOIUPAMMBI, MOJOOHBIE ITOM, HE PEATU3YIOT HUKAKUX
aJITOPUTMOB.

ECJ'IVI, CKa>XeM, pacCMaTpuBaTb 06b|KHOBeHHbIe TPEYroslbHUKN Ha NJOCKOCTU, TO
MO>XXHO 3aME€TUTb, 4TO BCAKNI TPEYrobHNK NOAYUNHAETCA HEPABEHCTBY TPEYroJibHUKA
(To ecTb cymma AnnH ntobbix ABYX CTOPOH 3aBefOMO Bosiblue A/MHBI TPETbel CTOPO-
Hbl), a ewé ero cymma yrnos Bcerga pasHa 180°; 3To CBOICTBa BCEX TPeyrosbHUKOB
6e3 nckntoyeHnsi. Kpome Toro, cpeam BCEX TPEYroNbHUKOB ECTb ELLE MPSIMOYro/IbHbIE
TPEeYroJibHUKM, AJIsi KOTOPbIX BbINOAHSIETCA Teopema [ludparopa; pasymeetcsi, Teopema
Mudparopa — o4eHb Ba)KHOE N HY>XXKHOE CBOWCTBO, HO DObio Bbl Heneno TpebosaThb eé
BbINOJIHEHNA ONA BCEX TPEYroJibHNKOB. VIMeHHO TakK O6CTOHT Aena n ¢ MaCCoBOCTbIO
aAropuTMOB.

Korna B paccyxeHusix 0 CBONCTBaX aJrOPUTMOB HE TTPOBOJIUTCS SIBHOM
IPAHUIBI MEXKJIY CBONCTBAMH 00s13aTE/IbHBIMU, TO €CTh IIPUCYIIUMU BCEM
ajiropuT™MaM 0e3 UCKJIIOYEHUs, U CBOHCTBAMU YACTHBIMU, TAKUME, KOTO-
PBIME aJICOPUTM MOXKeT 00J/1a/1aTh WX He 00JIaJaTh, Pe3y/IbTATOM TAKUX
paccy:KIeHn CTAHOBATCA rpybdeiime dhakTuIecKne OMMnOKN; cefiac Mbl
mocTapaeMcsi 06CyIuTh HanboJIee MOy IsipHbIE U3 HUX. 1akoe 00CyKIeHme
[O3BOJIUT HAM, BO-IIEPBBIX, He IIOBTOPSATH OIIMOOK, Ubsl HOILYJISIPHOCTD HUKO-
uM 06pa30M He OTMEHSET UX IPYOOCTH, U, BO-BTOPBIX, MO XO/IY OOCYKICHUST
MBI Y3HaeM €Ilé HeCKOJIbKO NHTEPECHBIX aCIIeKTOB TEOPUU aJIIOPUTMOB.

Tak, Ha yAUBJIEHHE 9aCTO MOXKHO BCTPETHUTH YTBEPKJCHHUE, ITO 410601
anzopumm dondicer, 064a0amov C60UCMBAMY «NPABUALHOCTIUS U «3A8EPULAE-
MOCTUY», TO €CTh, HHAYE TOBOPS, JIIOOOH AJIrOPUTM SKOOBI JOJIZKEH BCErjia
3aBEPINATHCA 38 KOHEYHOE UUCJIO MAroB, IPUTOM HE IIPOCTO 3aBEePINaThCs,
a BBLJABATH IIPU TOM IPABUJIbHBIN pe3ysibrar. KoHedHo, xomeaoct O,
9TOOBI BCE AJITOPUTMBI (M, CTAJIO OBITh, BCE KOMIIBIOTEPHBIE IIPOIDAMMBI)
JIeICTBUTEILHO HUKOL/[A HE 3aBHUCAJIU U HE JeJIa Il HUKAKUX OIMUOOK; KaK
TOBOPUTCsI, XOTeTh HE BPeJIHO. B peasbHOCTH Jiejia 0OCTOSAT COBEPIIEHHO
MHadYe: TAKOEe «PaliCKU-MIeabHOE» TOJIOXKEHNE BEIeil OKA3bIBACTCS IIPWH-
IUITNaJIbHO HEJOCTU2KHUMO, IIpI/IqéIVI He TOJIBKO TeXHUYEeCKU, HO U, KaK MBbI
BCKOpE YBUINM, cyrybo maTemarudeckn. C TAKMM Ke yCIIEXOM MOYKHO OBLIO
OBl XOTETb, YTOOBI BCe AaBTOMOOUJIN OBLITM OCHAIIEHBI BEYHBIMU JIBUTATEJISIMH,
a JUCJIO 7 CTAJIO0 PABHO TPEM, 9TOOBI Jierde ObII0 CIUTATD.

Haunéwm ¢ «apaBuibrOCTHY. OUEBUIHO, ITO TO MOHSTHE OIIPOCTY HEBO3-
MO2KHO (pOpMaIn30BaTh; 60JIee TOro, 3a4acTyio Mpu pa3paboTKe aJropuT™Ma
BOOOIIE HEBO3MOYXKHO YKAa3aTh KaKOW Obl TO HU OBLIO KPUTEPHU ITPOBEPKU
«IIPABUJILHOCTU >, UJIH, UTO €IE XyKe, PasdHble JIIOJIU MOI'YT OIIEPUPOBATH
PA3HBIMU KPUTEPUSIME TP ONEHUBAHUU OJTHOTO U TOTO YK€ aJrOPUTMa. DTO
CBOMCTBO MpPEeIMETHON 00/IACTH XOPOIIIO U3BECTHO MPO(ECCHOHATBLHBIM IIPO-
IPAMMECTAM: OJIHO U TO 2Ke [TOBEJIEHNE KOMITLIOTEPHON IIPOrPAMMBI MOYKET €6
aBTOPY Ka3aThCs IPABUIBHBIM, a 3aKa39IUKY — He IPOCTO HEPABUIBLHBIM, HO
JlaxkKe B HEKOTOPBIX CJIydasiX BO3SMYTUTeIbHBIM. Hukakue ¢gpopMajibHbIE OIU-
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CaHUs, HIKAKOE CKOJIb YT'OJIHO HOJAPOOHOE TECTHPOBAHME HE CIIOCOOHBI ITY CH-
Tyarnuio ucnpaBuTh. Cpejy IporpaMMuCTOB HEOE30CHOBATEIHHO CIUTAECTCS,
9TO «IIPABUJIBHBIX» IPOTPAMM He ObIBAET, OBIBAIOT JIUIITh TAKKUE TPOTPAMMEI,
B KOTODPBIX IT0Ka HE HANJIEHO OIMIMOOK — HO 9TO He 3HAYUT, 9TO OIIMOOK TaM
metr. HekoTopoe Bpemst Ha3a1 cpe/i TPOrpaMMUCTOB-UCCIe0BaTe el ObLIa
momyJisipaa, TeMa (boOpMaJIbHON BepU(DUKAIIMK [TPOI'PAMM, JIOKA3aTeTbHOIO
MIPOrPaMMUPOBAHUS U T. II.; HUKAKUX OOHAEKUBAIOIINX PE3YIIBTATOB B 9TOM
00JIaCTH HUKTO TaK U He JIOCTUT, U IOIYJISPHOCTD HAIIPABJIEHUS IOINLIA HA
yobuib. [Tosryaaercs, 94To ecyin cHUTATH MPABUIBHOCTDH 00S3aTEIbHBIM
CBOIICTBOM JIFOGOTO AJITOPUTMA, U3 ITOTO OYIET CJIeI0BaTh, YTO aJi-
TOPUTMOB HE CYIIECTBYET — BO BCIKOM CJIydae, UX HeJIb3sl «IIPEIbsSBUTH,
B€/Ib TPOBEPUTDH CBOUCTBO «IIPABWILHOCTHY TEXHUYECKH HEBO3MOYKHO.

Co CBOMCTBOM «3aBePIIAEMOCTU» Jiej1a 00CTOAT eIé nnrepecuee. B Teo-
PHUE AJITOPUTMOB UMEETCSI TEPMUH «NPUMEHUMOCTIG > AJTOPUTM HA3bIBa-
€TCsT NPUMEHUMBIM K 0AGHHOMY STOOHOMY CAOGY, €CITA, UMEsi ITO CJIOBO HA
BXOJIe, aJTOPUTM 3aBepINaeTcs 38 KOHETHOe YNCJIO MAaros. A remepb camoe
HHTEpecHOe: MpobJieMa MIPUMEHNMOCTH AJITOPUTMA K BXOJHOMY CJIO-
BY SBJISIETCS AJTOPUTMUYECKU HEPA3PEINUMOI, TO eCTh HEBO3MOXK-
HO — MaTeMaTHIecKu! — IMOCTPOUTH TAKON aJropuT™M, KOTOPBIA, Oy IUB Ha
BXO/I, 3aIIiCh JIDYT'Or'O aJrOPUTMa U HEKOTOPOE BXOIHOE CJIOBO, OLPEIeJINI
ObI, IPUMEHUM JIAHHBII aJrOpUTM K JIAHHOMY CJIOBY min HeT. [Ipobiema
NPUMEHUMOCTH, U3BECTHAsI TAK¥Ke 0]l Ha3BaHUEeM NPobaema 0cmaHosa,
SIBJISIETCS] XPECTOMATHIHBIM IPUMEPOM AJITOPUTMUYECKN HEPASPEIINMOIA
POOIEMBIL.

HepaSpeLlJl/lMOCTb I'IpO6J'IeMbI APUMEHNMOCTU MOXXHO OOKa3aTb, KaK rOBOPUTCA, B
TPW CTPOHKU, eCan nNpuBneyb eé YaCTHbIN cnyqa|7| —_— r|p06nemy CaMONMpPNMEHNMOCTN,
TO €CTb BONPOC O TOM, OCTAaHOBUTCA /N ,D,aHHbIIz ANIrOpnUTM, €CNN Ha BXO4 €My nofaThb
ero CO6CTBeHHyIO 3anuck. B camom Aene, oonycTtum, TaKoli AJITOPNTM €CTb;, Ha30BEM

ero S. Hanuwewm anroputm S’ cnepytouero suga®s:

5'(X) = ecn S(X), To BECKOHEYHbIN LUK/, unave BbIXO[

SlcHo, uTo anroputm S’ MoxeT 6bITb NM6O caMonpuMeHnM, Anbo He CaMoNpUMEHUM.
PaccmoTpum ero npumeHerue k camomy cebe, To ects S'(S’). Mpeanonoxum, S’
camonpumenum; Torga pesynstatom S(S’) Byget nctuna, n, cnegosatensho, S'(S”)
B COOTBETCTBUM C CODCTBEHHbIM onpegeneHnem yiaét B OGeCKOHeYHbIl LKA, TO
€CTb OKaXXETCsl He MPUMEHUM K CaMOMy cebe, 4TO NPOTMBOPEHUT NPELNONOKEHNIO.
Mpegnonoxum Tenepb, 4To anroputm S’ He sBAsieTCA camonpumeHumbiM. Torga
pesynbtatom S(S’) Bymet noxs, Tak uto S’(S’) BnarononyuHo 3aBepwMTCs, TO €CTh
OKaXETCsl CaMOMPUMEHUM, YTO, OMSATL-TaKU, NPOTMBOPEHUT MPELNONOKEHNIO. TaknMm

453 1ech MBI ITPOBOMM PACCYYKICHHUS MO YIIPOIIEHHOM CXeMe — B YaCTHOCTH, HE JEIaeM
paz3auYns MeXK/1y aJI'OPUTMOM U €r0 3aIMChI0; KPOME TOIO, MBI TOBOPUM 00 «aJI'OPUTME
BOOOIIE», TOTJa KaK ¢ POPMAJILHON TOYKHN 3PEHUs CJIEOBAJIO OBl MCIOIb30BATH ONUH U3
CTPOro OIpeNe/IEHHBIX (POPMAIU3MOB, XOTsI Obl TY 2Ke caMylo MamuHy Tbopunra. Beé
9TO HECJIO’KHO UCIPABUTH, HO JIAKOHUIHOCTD U3JIO’KEHUS OT 9TOTO CHJIBHO IIOCTPAIAET, a
Halla 3aJa4Ja cefdac — He B TOM, YTOOBI 1aTh (POPMAJILHOE JI0KA3ATEIbCTBO, & B TOM,
9TOOBI OOBSICHUTD, II0YEMY Jiejia OOCTOST Tak, & He WHAYE.
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06pa30M, aAnNropnTm S/ HE ABNAETCA HN CaMOMNMPUMEHUMbIM, HN HECAMOMPUMEHUMbIM;
cnefoBaTeNbHO, €ro MOMpocTy He cyliecTsyeT. Kak cneacTeue, He CyLLecTBYeT u
anroputma S, uHade S’ MoxHO Bb110 Bbl HanucaTh (BHE 3aBMCUMOCTH OT TOTO, KaKol
13 anropuTmmnyeckux hopMaan3MoB Mbl UCMOJb3YeM — U BETBIEHUE, U HECKOHEUHbIT
LMKN peanusytoTcs Besge).

Bepuémcs x cBoiicTBy «3aBepraeMoctuy. OOBIYHO TIPU €10 YIOMAHAHUN
HUKAKOW pedr O «BXOJHBIX CJIOBaX» He WJIET, TO €CTh aBTOPHI, IPUIIICHI-
BaIOINEe AJITOPUTMY TaKOe CBOICTBO, UMEIOT B BHUJLY, IO BCeil BUIUMOCTH,
YTO aJITOPUTM JIOJ2KEH OBITh, CJIeysl KIACCHIECKON TEPMUHOJIOTUU, NPUME-
HUM K A1060MY 8L00HOMY cA08Y. MeX Ty TeMm, Ha CaMOM Jiejie HEBO3MOXKHO
(B 00mIEeM cilydae) IPOBEPUTH JIazKe IPUMEHUMOCTD aJIlOPATMA K OJIHOMY
OTJICJIHHO B3STOMY BXOJHOMY CJIOBY, HE TOBOPSI y2Ke 000 BCEM OECKOHETHOM
MHOYKECTBE TaKhX CJI0B. KOHEIHO, MOXKHO yKa3aTh TPUBHAJIBHLIE CJIyJan
TaKWX aJrOPUTMOB: HAIIPUMED, aJITOPUTM, BCETIA BBIIAOIIII OJTHO U TO XKe
3HaYEHNe BHE 3aBUCUMOCTH OT BXOJIHOT'O CJIOBa, OYIET 3aBEJIOMO IPUMEHIM
K Jirobomy BxomHOMY cjaoBy. OHAKO HE TOJIBKO «B OOIEM CJIydaey, HO
U BO BCEX MAJIO-MAJIbCKH «MHTEPECHBIX» CJIydasiX, K KAKOBBIM OTHOCSITCS
[IPAKTUIECKH JIIOOBIE TI0JIE3HbIE KOMITHIOTEPHBIE IIPOTPAMMBI, MBI HE MOYKEM
CKa3aTh HUYETO OMPEJCJIEHHOTO HA TEMY <«3aBEPIIAEMOCTU»: AJITOPUTMUYIE-
CKasl HEPA3PEIINMOCTh — MITYKa ylnpsMasi. Kcim cantaTh «3aBepiiaeMocTb»
AIIPUOPHBIM CBOHCTBOM 4106020 ajropuTMa (TO €CTh CIUTATH, YTO HEUTO, HE
06JIa1a01Iee STUM CBOHCTBOM, AJTOPUTMOM HE SIBJISIETCSI), TO MBI BOOOIIE
HE CMOXKEM IIPUBECTU IPUMEPHI AJITOPUTMOB, 338 HCKJIIOUEHUEM CAMBIX TPH-
BUAJBHBIX, U Y2K TOYHO YIIYCTUM M3 PACCMOTPEHUs OOJIBINYIO U HanboJsiee
WHTEPECHYIO 9acTh aJropuTMoB. Hade roBopsi, €CJi BK/IIOYUATDH «3aBep-
MMaeMOCTb» B TMOHSATHE aJTOPUTMa, KaK 9TO, YBbI, YACTO JEJIAIOT aBTOPLI
y9IeOHUKOB, MBI C TAKUM ITOHATHEM <«aJTOPUTMa» B IMOJABJIIIONEM OOJb-
IIIUHCTBE CJIy9IaeB He CMOIJIN ObI BOOOIIE OMPEIEIEHHO CKA3aTh, AJITOPUTM
mepeJi HAMU WA HET, TO €CTh IOIMPOCTY He CMOTJIN Obl OTJIMYATH AJITOPUTMbI
OT He-aJITOPUTMOB; 3a9€M HaM, CIPAITUBAETCS, TOTIA TaKOe OlpejesieHue?

CnTyauns HaumHaeT BbIFIAAETb €l NUKaHTHee, eCAN y4ecTb, Y4TO B Teopum
BbIYNCIUMbIX (DYHKUNIA BO3MOXHASI HEOMPEAENEHHOCTb (PYHKLMU HA MOLMHOXKECTBE
0bs1acTy €€ onpeseneHns NrpaeT HPesBbLIYAHO BaXKHYIO POb, Npu4ém ntobbie no-
NbITKA AOONPeAennTb PyHKLNM BPOgE «PacCMOTPUM Apyryto ddyHKUMIO, KOoTopas
PaBHa HY/NO BO BCEX TOYKAX, B KOTOPbIX NCXOAHasA beHKU'VIﬂ HE onpefeneHa» TepnAaT
COKpyLmMTenbHoe huracko.

Y706bl NOHATL, MOYEMY 3TO TaK, PaCCMOTPUM ClefytoLiee AOBOLHO NPOCTOe
paccyxgaeHue. [ockonbKy Mbl OFOBOPUANCH, YTO AOBbIE KOHCTPYKTUBHbIE BblYMCIE-
HUSI MOXKHO 3anuUcaThb B BUAE TEKCTA, U3 3TOrO CledyeT, HTO BbIYUCANMbIX DYHKLMA —
CYETHOE MHOXECTBO, TO €CTb CYLLECTBYET HEKOTOPasi HyMepaLnsi BCeX BblYMCINMbIX
byHkuwii. MycTs Tenepb Mbl NbITaEMCS BBECTU Takoe MOHATUE BbIYUCAUMON DyHKLMN
OAHOro aprymeHTa, 4To BCAKas beHKLLVIﬂ, Bbl4NC/INMasA B 3TOM CMbIC/1€, OKa3blBaE€TCH
Npv 3TOM ONpefesieHa Ha BCEM MHOXECTBE HaTypasbHbIX apryMeHToB. SICHO, 4To,
NOCKONbKY peyb MAET O BbIYMCAUMbIX (DYHKUMAX, 3TUX PyHKLNA Toke He Bonee yem
cyétHoe mHoxecTBo. Obo3Haunm ux Bce 4vepes f1, f2, f3,..., fn,...; MHAYE roBops,
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nNyCTb HyME€pOBaHHas NOCA€A0BATE/IbHOCTb fn NCHepPnbIBAa€T MHOXECTBO BblHUCINMbIX
(B Hawem cmbicne) dyHkuuii. PaccmoTtpum Teneps dyHkunio g(n) = fn(n) + 1.
flcHo, 4TO B NOBOM PasyMHOM CMbIC/IE Takasi (PYHKLUUSI BbIYUCANMA, HO B TO Xe
BPEMS OHa OTJIMHAETCS OT KaXKAOW U3 fp, TO €CTb MOJyHaeTCst, HTO OHAa B MHOXXECTBO
BbIMNCIUMBIX DYHKLMEA He BxoguT?C.

Kak cnepctsue, Mbl fomKHbI 1nbo cornacuTbes € Tem, 4To npubasneHne eguHu-
Lbl MOXET CAeNaTb U3 BbIYUCAUMON PYHKLUN HEBLIYNCAUMYIO, MO0 NPUHATL Kak
AAHHOCTb, 4TO NMpN PAaCCMOTPEHUN BbIHNCINMbIX beHKU'VIﬁ (‘-ITO 6b| Mbl NO4 TAaKOBbIMW
HU MOHVUMANN) OrPaHNYMBATLCS TOJILKO BCIOAY OMPEAETEHHLIMU (PYHKLUAMN HENb3sI.
3ameTum, ecnn dyHKUUMN cemelicTBa f,, He 0bsi3aHbl BbITb BClOgy ONpeaenéHHbIMY,
TO HWKAKOro MPOTUBOPEYMNS Y HAC HE BO3HUKAET; B CAMOM Jene, ecan yHKuus fi He
onpegeneHa B Touke k, To g(n), onpeaenéHHas Bbilleyka3aHHbIM CNOCOBOM, OKasbiBa-
€TCSl TOXKE He onpefeneHa B Touke k, 1, Kak CnefcTeue, eé OTAUYME OT Kaxgol us fi
bonee He rapaHTupyeTcsl eé onpegeneHnem; nHade rosopsi, g(n) MoxeT coBnagaTb C
ntoboii 3 Tex PyHKLMIA fi;, KOTOPblE HE OMPEAENEHbI B TOYKE, COOTBETCTBYIOLLEN 1X
HOMEpY, U, COOTBETCTBEHHO, «MOJIY4aET NPaBO» HE BbIXOAWUTL 33 NPELeSibl MHOXECTBA
{fx}.

ViHTepecHo, 4To B Teopum BbIHUCNMbIX (DYHKLMIA PAaCCMaTPUBAETCS HEKUI «yNpo-
WEHHBINY Knacc dyHKUN — Tak Ha3bliBaeMble MPUMUTUBHO-PEKYPCUBHBIE (DyHKLNN.
OT yacTn4Ho-pekypcnBHbIX hyHKUMIA (cM. cTp. 144) nx oTanyaeT oTCyTCTBME onepa-
TOpa MUHUMMU3aUMUKW, TO €CTb (PYHKLNN CTPOSITCS HA OCHOBE TEX >KE MPUMUTUBHbBIX
chyHKUNA (KOHCTaHTBI, YBEINYEHUS HA €ANHMLY U MPOEKLNM) 1 ONepaTopoB Cynep-
no3nuMu 1 NpUMUTUBHON pekypcun. Bee dyHKLmMM, nocTpoeHHble Takum obpasom,
3aBe4OMO OnpeaeneHbl Ans NobbIX 3HaYeHN apryMeHTOB, «3aUnKANBATLCA» UM
NOMPOCTY HErAE; B KIAaCCe HaCTUHHO-PEKYPCUBHBIX (PYHKLNA BO3MOXXHOCTb « HEOMpe-
LENEHHOCTN» BHOCUT Kak pa3 onepaTtop MUHUMMU3aLUU.

Kaszanock bbl, Knacc aToT OCTaTOMHO WMPOK, NPUYEM, ecim roeopuTb ob apud-
METUKE LENBIX HYNCEN, CKNaObIBAETCA (OGMaH‘-IVIBOe) Brne4daTsieHNne, 4TO OH NMOKpPbIBAE€T
«no4Tun BCE». YTODOLI NprUBECTU NPUMEP YaCTNHYHO-PEKYPCUBHOI PyHKLMM, KOTOpPast He
6b11a Bbl NPU 3TOM NPUMUTUBHO-PEKYPCUBHON, Bunbrensmy AkkepMaHy npuwiioch
CMeunanbHo NpuayMath hyHKLMIO, KOTOPYHO NMOTOM TaK U Ha3Banu yHkumneli Akkep-
MaHa; 3Ta (PyHKLNUA 4BYX apryMEHTOB PacTET HACTOJIbKO CTPEMUTESLHO, YTO BCE €€
OCMBbIC/IEHHbIE 3HAYEHNSI YMELLAOTCst B HebobLyto Tabnuyky, 3a npegenamu KoTopo
5TU YNUCAA NPEBBILIAIOT KONYECTBO aTOMOB BO BcenenHoli.

Ecnn, ogHako, n3 061acTn Leno4ncieHHbIX (DYHKLNA BEPHYTHCS B MPUBbLIYHbINA
HaM MUP aJirOPUTMOB, BbISICHUTCS, YTO, KOrfa pedb UAET O HyMepaLuy BXOLHbLIX W
BbIXOAHBIX LENOYEK, KOJMYECTBO aTOMOB BO BceneHHol okaxeTcsi He TakuM yx 1
6ONbLUNM HUCIOM, MPUMEPOM >Xe (DYHKLMU, KOTOpasi, byAy4n 4aCcTUHHO-PEKYpPCUBHOIA,
HE SIBISIETCS NPUMUTUBHO-PEKYPCUBHON, « BHE3AMHO» OKa3blBaeTCs Jitobasi KOMMbIO-
TepHasi Nporpamma, UCnob3yrowas «HeapuMETUYECKUES LNKIbI, TO ECTb, NO CYTH,
0BbIKHOBEHHbIE LMKAbI while, ANt KOTOPbIX HA MOMEHT BXOAA B LMK Henb3st (MHaue
Kak Npolifisi LMK/) ONpeaenTb, CKONbKO ByaeT y 3Toro uukia utepauuii. To4HO Tak

46Yyraresmo, 3aHHTEPECOBABIIEMYCS BHIYHCIUMBIMY (DYHKIHAMI, MbI MOYKEM IIOPEKO-
MeHIoBaTh i Hadasa KHAry B. Bocca «Ot IunodanTa no Teropurras [6], conepzxamyro
JIOBOJIBHO YZa4HBbIi HOILYJISIPHBIA 0630p COOTBETCTBYIOLIEH MareMarudeckoi Teopun. Cy-
LIECTBYIOT, pa3yMeercs, u 60jiee crenuabuble ocobusi. Bosee mogpobHoe n3ioxkeHme
TEOPUH AJTOPUTMOB U BBIYMCJIUMOCTH MBI OCTABUM 3a paMKaMH Halleil KHUI'H, YTOObI He
IBITATHCS 00T HEOObSITHOE.
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>Ke OKa3blBaeTCs KHEMPUMMUTUBHON» NpPOrpamMma, UCMNONb3YyIOLWAs PeKkypcuto, Ans
KOTOPOI Npu BXOAE HEsb3sl 3apaHee y3HaTb, CKOJIbKO MOJyYNTCS YPOBHEN BIOXKEHHO-
ctn?’.

[ns Yenoseka, NMEIOLLErO ONbIT HANWCAHMSI KOMMBIOTEPHbBIX NPOrpaMM, OKa3bl-
BAlOTCs JOBOJIbHO OYeBUAHBLIMU ABa MOoMeHTa. C OfHOI CTOPOHbLI, ecin nporpaMmy
nMcaTb TOJILKO C UCMONb30BaHMEM apuPMETNHECKMX LUKIOB, Takux Kak for B Mac-
Kane, n npu 3Tom be3 Bcsikoli pekypcum (MM € NCNoAb30BaHMEM «MPUMUTUBHON >
pekypcun, onsa KOTOpOIZ KOJINHECTBO BJIOXKEHHbIX BbI3SOBOB HE MPEBbLIWAET 3a4aHHO-
ro 4mcna), To MOXXHO DyfeT 3apaHee oueHUTb (CBEPXY) BPEMSI BbIMOJIHEHNS TaKOMA
nporpaMMbl. 3aUUKANBATLCA TakUM MporpaMMaM NOMPOCTY HErde, Tak YTO Kakue
6b| AAHHbIE€ HN OKa3aJInCb Ha BXOAE, 3a KOHEYHOE HYUCAO LWAaroB Takasd nporpamMmma
3aBEIOMO 3aBEPLUMTCS.

C ppyroii CTOPOHBI, YBbI, HY OFHOUM Maso-MajbCKU MONE3HON MPOrpaMmbl TaK HE
Hanucatb. Kak TONbKO Mbl NbITAEMCSl PELUMTL NPaKTUYECKYIO 3a4a4y, HaM NPUXOANTCS
npnbernyTb Nbo K unkny while, nnbo Kk pekypcun 6e3 «c4érymka ypoBHeili», mbo K
orepaTopy nepexofa Ha3ag (KakoBoii Ha CaMOM AeNie TOXE NpefcTaBasieT coboii Lk
while, Tak YTO BMECTO TakoOro nepexoja Kak pas u cliefyeT MUCNosib30BaTh LUKA).
Hy a BMecTe ¢ TaknM «HefeTEPMUHUPOBAHHLIM MOBTOPEHNEM» B HaLLly MPOrpaMmy
NPOCaYMBAOTCSA UCTOYHUKI HEONPEAENEHHOCTEN, aNropuTMNYecKkas Hepa3pewnmMocTb
BOnpoca 06 oCTaHOBE M NPOYME NPENecTy, N3BECTHLIE NONbL30BATENAM NOA 0bLUM
Ha3BaHueM «rokn». [pu B3rnsae Ha AeACTBUTENBHOCTL NOA TakUM YrIOM OKa3blBa-
eTCsl, YTO 0bLWas «FNIOYHOCTb» NPOrpamMm SIBSiETCs He cnegcTeuemM besanabepHocTu
NPOrpamMMUCTOB, KaK 3TO MPUHSTO CHMTATb, a CKOPEe MaTEMaTNYECKUM CBONCTEOM
npeamMeTHONR obnactu. A BCE noToMy, 4To, 40BABME B CBOIO NPOrpaMMy xoTs bbl 0gHO
HeLeTEPMUHUPOBaHHOe noBTopeHmne (Byab TO HeapudMeTUHECKNA LMK UAKN Henpu-
MUTMBHAs PEKYPCUsi), Mbl TEM CaMbIM BbIBOLUM aJiIrOPUTM, peanusyemblii HaLleii
NporpaMMoii, U3 Kaacca NpUMUTUBHO-PEKYPCUBHbLIX DYHKLMIA B KAACC Y4aCTUYHO-
PeKYPCUBHbIX.

Takum obpa3som, HeonpeaenéHHOCTb HEKOTOPbIX BbIYUCIUMbIX (PYHKUWI B HEKO-
TOPbIX TOHKAX, UK, HTO TO XKE CaMOe, HENPUMEHUMOCTb HEKOTOPbLIX a/IrOPUTMOB K
HEKOTOPbIM BXOAHbLIM C/I0BaM — 3T0 (pyHAAMeEHTaNbHOE CBOWCTBO Ntobbix moaenel
KOHCTPYKTUBHBIX BbIMUC/IEHUIA, NPAaKTNHYECKN TPUBMABHO BbITEKAIOLLEE N3 CaMbIX
ocHoB Teopuun. C 3TUM HE TOJILKO HEJb3sl HUYEro CAENaTb, HO U HE HY)KHO HUYEro
AenaTh, MHaye Mbl NoTepsieM ropasgo bosblie, Yem NpuobpeTéM: HalM NPOrpaMmbl
CTaHYT «NPaBUIbHbIMN» N COBEPLUEHHO NEPECTAHYT KTMNHOHYUTb>», TOJIbKO NMpPU 3TOM
OHU ewé u cTaHyT becrnosesHsi.

1.5.7. IlocaenoBaTe s IbHOCTD JIEWICTBUII TYyT HU MIPU YEM

Cpenu «ompejieieHnii» ajropur™Ma, KOTOpble, HECMOTPsI Ha MX WU3Ha-
JaJbHYI0 HEKOPPEKTHOCTD, BCE YK€ BCTPETIAIOTCA B JIUTEPAType, U IIPUTOM
ropasjo Jare, 9eM XOTeJ0Ch Obl, Tpeob/IaIal0T BapUAIMU HA TEMY <II0-
CIIeIOBATEILHOCTH JeficTBuity. Tak BOT, B JeHCTBUTEILHOCTH AJITOPUTM B

47O rMeTHM, YTO «OHePATOp IMPUMHUTUBHON PEKYPCHI» HCIOMB3YeT IEJ0UHCICHHbIH
mapaMeTp, KOTOPBIH Ha KaK/IOM PEKYPCHBHOM OOPAINECHUN YMEHBIIAETCS Ha €IMHUILY,
TaK YTO KOJIMYIECTBO OCTABIIUXCA PEKYPCUBHBIX OOpallleHUI BCErja B TOYHOCTU PABHO
3TOMY HapaMeTpy.
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obI1eM cirydyae MOXKeT He MMeTh HUYEero OOIero Hu ¢ KaKuMu I10-
CJIEJOBATEJIBHOCTSIMU OEHCTBUI, BO BCAKOM CJIydae, sIBHO OIUCAHHBIMHI.

B camowm gzene, MBI y2Ke YIOMUHAJIHN, 9TO JIJIS U3YYEHUS AJITOPUTMOB
HCIIOJIB3YIOT caMble pa3Hble (DOpMaJsIbHbIE CUCTEMbL: CPEeIy HUX, HAIPUMED,
marnrna Triopunra (npejcraiseMas Tabaumeil mepexoa MezKy COCTOSHY-
SIMA) ¥ YaCTUIHBIE PeKypcuBHBbIE DyHKIMY (IIpejcTaBieMble KoMOuHaIel
6azoBbix GyHKIuil u oneparopos). OTMeTUM, YTO B YUCJIO AJIOPUTMU-
qecKuX (POPMAJIM3MOB BXOJISIT TAKKe HOPMaJbHBIE aJropuTMbl MapkoBa
(HaBOp TPABUJI TIO TIEPENUCHIBAHUIO CJIOBA, HAXOJAIIETOCS B TI0JI€ 3PEHMs ),
agMbna-ucuucsenue (cucreMbl QYHKIMHA OJHOrO apryMEHTa HaJl HEKUM IIPO-
CTPAHCTBOM BBIPAsKEHWUIH ), aOCTPAKTHAS MAIINHA ¢ HEOTPAHUIEHHBIMU Deru-
crpamu (MHP) u muorue apyrue monesu. IlocnenosaresnsHocrs geiicTBuii,
BBIITACAHHAS] B SIBHOM BHUJIE, CPEIM BCEX STUX (POPMAJIU3MOB ITPUCYIIA TOJIb-
ko MHP; Mexk 1y TeM MHOIOKPaTHO HOKA3aHO, YTO 6Ce MU (POPMANUSMDBL
NONAPHO IKBUBAAEHMHDL, TO €CTh 33JAI0T OJWH U TOT Ke KJIACC BO3MOXKHBIX
Beramcennii. lHatie roBopsi, JII0O0H aJiIrOPUTM MOXKET ObITh IPEACTAB-
JIeH B J1I000ii 13 nMmeronuxcsi GOpMAJIbHBIX CUCTEM, CPEIN KOTOPBIX
OOJIBIITMHCTBO HEe MMeeT HUYEro OOIIero C MoC/IeI0BaTeIbHOCTIMY JefiCTBUI.

Ecnn BepHyTbCs ¢ MaTeMaTnuecKux HEGEC Ha MPELLHYIO MPOrPaMMUCTCKYHO 3EMIIIO,
Mbl OBHapy>XnM, 4TO 1 BOMJIOLWEHNE AITOPUTMA B BUAE KOMMbLIOTEPHON Nporpam-
Mbl faneko He Bceraa bOyaer onucaHuem nocnepoBaTeNnLHOCTU AENCTBUIA. 3aech
BCE 3aBUCNT OT UCMOJIb3YEMON MapagnrMsbl MPOrpaMMUPOBaHUs, TO eCTb OT CTUJIS
MbILLJIEHNS], NCMOJIb3YEMOrO NMPOrPaMMIUCTOM; BO MHOFOM 3TOT CTUJb OMPefensieTcs
A3bIKOM MporpaMMupoBaHus. Tak, npu pabote Ha sisbike Haskell n gpyrux sizbikax
bYHKLMOHANILHOIO MPOrPaMMUMPOBAHUST Y HAC BOODLLE HET HUKAKUX LeCTBUM, eCTb
Wb PyHKLMM B Cyrybo MaTemMaThyecKoM CMbIC/e — (PYHKLMN, BbIYNCASIOLNE
HEKOTOPOE 3HaYeHNEe Ha OCHOBE 3afaHHbIX apryMeHToB. Boiuncnenue Takoli yHkLun
BbIPaXKaETCsl Yepe3 apyrne pyHKLUMN, U 3TO BbIPAXKEHNE HE UMEET HMYero obuiero ¢
AEViCTBUSIMY N X NnocnefoBaTenbHOCTAMN. B BosiblunMHCTBe cayyaes gst nporpamm
Ha Haskell'e BoobLie HeBO3MOXHO NpeackasaTb, B Kakoli nocsiefosaTesisHocTy byayT
NPON3BEAEHbI BbIYUCIEHNS, NOCKOJIbKY SI3bIK Peasn3yeT TakK Ha3blBAEMYIO JIEHUBYIO
CEMAHTUKY, NO3BONAIOLWYI OTJIOXKNTb BbIMOJIHEHNE BbIHUC/IEHNA OO0 TEX MOP, NOKa
pesynbTaT OHOro He NOTPebyeTcs AJis APYroro BbIHUCIEHUS.

Ecnu Ha Haskell'e mbl xoTs1 Bbl 3aaéM To, Kak HY>KHO BbIYUCSITL PE3Y/ILTAT, NYCThb
JaxKe 1 He B BUAE KOHKPETHOW «nocnefoBaTesibHOCTU AelicTBuii», To npu paboTe Ha
SA3bIKaX MPOrPaMMIPOBAHNSI, UMEIOLNX JEKAAPATUBHYIO CEMAaHTUKY, Mbl BOObLLe He
obpalluaem BHUMaHWsl Ha TO, KaK UCKaTb Tpebyemoe pelueHune; Mbl NNWb YKa3biBaeM,
KaKMMMN CBOMCTBAMM OHO AO/KHO obnafgaTh, a TO, KaK €ro HaliTu, OCTaBAsieM Ha
ycmoTpeHue cuctembl. Cpefn Taknx si3bIKOB Haubosiee N3BECTEH PENSILNOHHBIN A3bIK
Mponor: nporpaMmMa Ha 3TOM si3blke MULIETCS B BuAe Habopa JIOrMyYecknx yTeep-
XKAEHUN, a eé ncnonHeHne NpeacTaBnsieT coboil AOKa3aTeNbCTBO TeopeMbl (TouHee,
NOMbITKY €€ ONpPOBEPXKEHNS).

HakoHel, cynepnonynsipHasi HbiHe napagurmMa obbeKTHO-OPUEHTUPOBAHHOIO MPO-
rpaMMUPOBaHUsI TOXE OCHOBaHAa He Ha «MNOC/NEAOBaTENbHOCTAX AelicTBUA», a Ha
HEKOEM OBMeHe CcoobLYeHNsIMU MeXAY abcTpakTHbiMU obbekTamu. Ecnun xe roso-
pUTb O MOCNEOBATENLHOCTSIX ACACTBUIA, TO B BUAE TAaKOBbIX MPOrpaMMa MULIETCS
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JINWb Ha TaK Ha3blBaEMbIX MMMEPATUBHbLIX I3blKaX NMPOrpaMMUPOBaHIS, TAKXKe Ha-
3bIBaeMbIX MHOrAa «oHHeliMaHOBCKMMM Y. K TakuM si3bIkam OTHOCATCS, HanpuMmep,
Mackanb, Cu, Belicnk n gocTaTo4HO MHOrO ApYrux sA3bIKOB; O4HAKO MONYASiPHOCTb
choHHENMaHOBCKOro cTuisi 0ByCNOBAEHA UCKAIOHNTENBHO FOCNOACTBYIOWUM MOAXOAO0M
K MOCTPOEHMNIO apXUTEKTYpPbl KOMMbIOTEPA, @ BOBCE HE «MPOCTOTON» unu Tem bonee
«ECTECTBEHHOCTbIO» VMMEPATUBHBIX KOHCTPYKLIA.

B nocnepHue rogbl aBTOpy NpuMXo4uMioch BCTpeHaTb YTBEPXKAEHUE, HTO ODBEKTHO-
OpPVIEHTUPOBAHHOE NPOrpaMMUPOBaHME eCTb sikobbl He Doniee YeM passuTue uaen
NPOrpamMMuUpOBaHNSt NMMEPATUBHOrO. Takne yTBEP)KAEHUS HECOCTOSITENIbHbI XOTsI
6bl MOTOMY, 4TO OCHOBOI MMMEPAaTUBHOrO NMPOrpaMMUPOBAHUSI SIBASIETCA MOHSTHE
npuceamBanus, Toraa Kak B kaHoHudeckom OOIN 3anpelyeHsl ntobble NpeanonoXeHns
O BHYTPEHHEM COCTOsiHUM OBBEKTA 1, KaK CNeACTBUE, onepauust npuceansaHus (03Ha-
YaloLasi. YTO COCTOSIHME OLHOrO OBBbEKTA AOSKHO CTaTb KOMUel COCTOSIHUS 4pyroro
0bbekTa) 3aBeAOMO HE MOXET CyLECTBOBaTb. [1pUHNHO BO3HNKHOBEHUS OLLYLLEHUS
«umnepaTueHoii npupoasl» OOl sBAsSETCA UCKNOYNTENBHO TO OBCTOSTENLCTBO, YTO
BCE UHAYCTPUAJIbHbIE SI3bIKM NPOrpaMMUPOBaHUS, peanunsyroline obbekTHYO napa-
UMMy, SIBASIOTCS HE YNCTbIMU ODBEKTHO-OPUEHTNPOBAHHBIMU S3bIKaMU, a, HaMpPOTUB,
a3blkamMu uMnepaTusHbiMu, umetowmn QOT-HageTpoliky; Takosbl 1 Cu++, u dxa-
Ba, u C#. HeyamsutensHo, 4to B Tom xe Cu++ He NpocTo MOXKHO NpucBameaTb
0b6BbEKTBI, HO 1 MPUCYTCTBYET CreuunanbHas A3bIKoBasi MOAAEPXKKA 3TOro; HO BCE 3TO
obycnoBneHo He ObbEKTaMM, a UCXOAHO MMMepaTuBHol npupogoili sizbika Cu++,
ocHoBaHHoro Ha Cu.

SlcHo, 4TO Nporpammbl Ha NIOBOM peanbHO CYLLECTBYIOLLEM SI3bIKE MPOrpaMMUPO-
BaHUsi 061aJal0T CBONCTBOM KOHCTPYKTUBHOM BbIYMCAMMOCTHM, UHAYe HE Moraa bbl
CYLLLECTBOBaTb NPaKTMYeCKasi peann3aLumns Takoro sisbika — a oHa cywiectayet. OyeBng-
HO, TaKM 0Bpa3oM, YTO KOMMbIOTEPHAA NPOrpaMma — 3TO BCerga anropuTm, Kak
€€ HM HanuLN; onpeaesieHne aaropnTMa Kak nocaefoBaTeIbHOCTN AeliCTBIIA, cnefoBa-
TENbHO, HUKYAA HE FOAUTCS I MOXXET NPUBECTU K LOCTaTOYHO ONACHbIM 3abNyXXAEHNSIM.
Mexay npouunm, B 3abny>KAeHNe aBTOPbI TaKUX ONPEAENEHNI BFOHAIOT TaKXe N CaMux
cebsi: UMEHHO 3[eCb KPOETCS, NO-BUAMMOMY, UCTOYHUK 4acTO BCTPEYAIOLLErOCs, HO
MpY 3TOM COBEPLUEHHO BE3YMHOro yTBEPXAEHUS, HTO «A3blKM NMPOrpamMMupoBaHus
LENATCS Ha aJiropuTMUYECKNE U HeasropuTmuyeckuey. Pasymeetcs, B peiicTeu-
TEeNLHOCTU N0DOI A3bIK NPOrpaMMUPOBaHUS SBASIETCA anroputTmmyeckum. MoxxHo
66110 6bI, Noxanyii, npeacTaBuTb cebe Hekuii S3bIK NPOrpaMMUpoBaHns, He obnaga-
IOLLNTA CBOWNCTBOM JEeTEPMUHNPOBAHHOCTUN, OCHOBAHHbI, CKa>XXeM, Ha 3BPUCTUKAX U,
KaK CNefcTBUe, HE FapaHTUPYOWMNIA HE TObKO MMPaBuIbLHOCTH NPOrPamMM, HO Lake
UX CTabnabHOCTN, a Pe3ynbTaThl BbIMOJHEHUS NPOrpPaMM fenatolnii COBEPLUEHHO
Henpegckasyembimu. MogobHOro poga nNoaxoabl K peLleHnto HEKOTOPbIX 3a4aY, Kak Hi
CTPaHHO, AECTBUTENBHO CyLIECTBYIOT (BCMOMHUTL XOTs Bbl Te e HelipoHHble ceTn),
HO [O CO3[aHNSA TaKUX SI3bIKOB MPOrpaMMuUpOBaHUs, K CHACTbIO, AENI0 HE JOWNO, 4a
M NONYNSAPHOCTb HEWPOHHbIX CeTeli JAaBHO Y>Ke COLUIA Ha HEeT: C HenpeacKasyeMbiMu
pesynbTaTaMun Tskeso paboTaTb, TakMe METOAbl, B 4aCTHOCTM, MOJHOCTBIO UCKJIOYa-
IOT OTNIAAKY, TaK YTO MPAKTUYECKU NOTEHLMUAN HEANTOPUTMUYECKUX BbIYUCTEHUT
BECbMa COMHUTENEH.

Bnpoyem, roBopsi 0 «HeanropuTMMYeCKUx» si3blkax, obbIYHO MMEIT B BULY
CYLLHOCTb ropa3go bosiee MPoOCTYO: UMEHHO, BCE SI3bIKM, HA KOTOPbLIX MPOrpamMmma 3a-
MUCLIBAETCS MHAYe KaK B BUAE BCE TOI e «nocnegoBatensHocTu gelicteuii». Ctporo
roBOpsi, «HEaNrOpUTMUYECKUMU» TOFAa CNefoBano bbl, HaBepHOe, NPU3HaTbL BOODLLE



§ 1.5. Telepp HEMHOTO MaTEMAaTUKH 161

BCE COBPEMEHHbIE SA3bIKU, KPOME Pa3Be 4YTO si3blka accembrepa, Befb faXke HaCKBO3b
umnepaTtueHble Cu n lMackanb [ONYCKatOT peKypCUBHOE MPOrPpaMMUPOBaHUNE 1, Kak
C/lleACcTBUE, HaMMCaHMe NPorpaMMbl B BUAE, HE UMEIOLLEM C «TMOCAeA0BaATENbHOCTBIO
aelicteuli» Hu4yero obuuero.

OTMeTUM, 4TO A/151 BbIPaXKEHNS TOU K& MbIC/IN O «AENEHNN> SI3bIKOB MPOrpam-
MUPOBAHNSI MOXXHO MPEAJIOKUTL BMOJIHE KOPPEKTHYIO DOPMYIMPOBKY: Hanpumep,
CKa3aTb, YTO S3bIKU MPOrpPaMMUPOBaAHUS] AENSATCA HA UMMNEPATUBHbIE Y HEVMMIEPATUB-
Hble, YTO, KOHEYHO, NOTPEDYeT XOTs Bbl KPATKOro NOSICHEHNSI TEPMUHA K MMMNEPATUBHOE
NporpaMMuNpPOBaHMEY», N BOT 3[4eCb KakK pa3 BMOJIHE NMEET NMPaBO MOSBUTHLCA «MNoCe-
[OBATENBHOCTL AENCTBUI».

3amuias CBOK KapTUHY MUPA, JIIOOUTE/H OIpPeessiTh ajJrOpuTM Kak
[IOCJIEJIOBATEHLHOCTD JIEUCTBUI MOBOJIBHO YaCTO MPUOEraioT K yTBEpKIe-
HUIO, 9TO B TEOPUH AJTOPUTMOB-/I€ PACCMATPUBAETCS «HE TOT aJTOPUTM», &
TEOPUs BBIYUCINMOCTH IKOOBI BOOOIIE HE NMEET OTHONIEHNS K IIPOTPAMMUIPO-
BaHuio. Kak BOINTCS B TAKUX CIydasX, OIPOBEPTHYTHh TAKOE YTBEPKICHUE
OKAa3bIBAETCsI HECKOJIBKO CJIOKHO — B CAMOM JIeJIe, OHO BeJlb IIPU OJIMzKaiIeM
pPacCCMOTPEHNH OKA3bIBAETCS CyT'y0O TEPMIHOJIOIUYIECKUAM, HY & CIODBI, II€H-
TPaJIbHBIM ITyHKTOM KOTOPBIX SIBJISIETCsI 3HAYEHIE TOTO UM MHOTO TEPMUHA —
3aHATHE HEeOJIArogapHOE.

Tewm HE MeHee, KOe-4TO CKa3aTh HA ITY TEMY BCE yKe MOYKHO U JaXKe HYKHO.
Hagném ¢ anropuTMutdeckoil HEPa3pPEmMMOCTH: MOYXKHO CKOJBKO yTOJIHO
AIeJJINPOBATh K «a0CTPAKTHOI MATEMATHIHOCTH» TEOPUU AJTOPUTMOB, HO
CTOUT TPEJJIOKUTH DOJiee-MeHee TPAMOTHOMY IIPOrPAMMUCTY Pa3paboTaThb
JIOIIOJIHEHVE K OIIEPAINOHHON CUCTEME, KOTOPOe Obl CAMO aBTOMATHIECKHU
HaXOIWJIO «3aBHUCIINE» IPOIrPAMMBI M OCTAHABJUBAJIO ObI UX — U €CJIH
IIPOrPAMMHUCT YTO-TO IIPEJICTABJISET COOOU B IIaHE KBAaJIUMUKAIIANA, MBI
TYT K€ YCJIBIIINM, 9TO 33 TAKYIO 33/a9y OH He BO3bMETCH, 4 U HUKTO He
BO3BMETCsI, a €CJIU BJPYT KTO U BO3BMETCsI, TO BCE PABHO HE PEIUT, BEIb
9TO AJTOPUTMHUYECKH Hepaspermmas npobiema. [losygaercs, 9aro B 3TOM
ciIydae aJfOPATM OKa3aJICs «MMEHHO TOT».

Boutbiiie Toro, asropurMudeckasi Hepa3penrmMOCTb TPOOJIEMbI IIPUMe-
HUMOCTH (IIPOBJIEMBI OCTAHOBA) BIOXHOBJISET HPOIPAMMUCTOB HA OBICTPYIO
1 3P OEKTUBHYIO OTIPABKY «B CaJl» JIFOOBIX HEil, CBSI3aHHBIX C JIOKa3a-
TEJIbCTBOM CBOICTB IMPOU3BOJIGHOMN ITPOTPAMMBI: YK €CJIM HEBO3MOXKHO J[aKe
(dopMaILHO TIPEJICKa3aTh, OCTAHOBUTCS OHA WJIM HET, TO 4TG TOBOPUTH O
cBolicTBax 00Jjiee MHTEPECHDIX.

Hecmorps Ha 3T0, CTOUT TOJBKO YIOMSIHYTH TEOPUIO BEIYUCIUMOCTH WA
KaKue-HUOY/Ib TEPMUHBI U3 Heé, BPOJe «JaCTUIHO-PEKYPCUBHBIX (DYHKIIUIN»,
U y HAC ITOYEMY-TO PE3KO ITOBBINAETCS PUCK HAPBATHCA HA CODECEIHUKA,
YTBEP2KJAIOIIETO, YTO «3TO HE TOT aJrOPUTM». B IIpUHITHIIE, 9TO sIBJIEHUE
JIETKO OOBSICHSIETCS: AJITOPUTMUYECKYIO HEPA3PEIIMMOCTh OOBITHO JE€MOH-
CTPUPYIOT, He BjIe3asi B J1e0OpU TEOPUHU BBIYUCIMMOCTU U JaXKe BOOOIIe He
yIIOMUHAas €€, IPUIEM JeJIAeTCH 3TO B OOJIBIINHCTBE CJIydaeB POBHO TakK,
Kak cnesiaan Mbl Ha cTp. 155. /lokasaresbcTBO HEpa3permmMoCcT mpobJie-
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MBI CAMOIIPUMEHUMOCTH AJITOPUTMA IIPAKTUIECKH TPUBUAJIBHO, TAK UTO Y
OOJIBITMHCTBA OYIYINX MTPOrPAMMUCTOB, XOTsI ObI pa3 YBUJIEBIINX €ro, He
BO3HUKAET HUKAKUX TPYIHOCTEN C IIOCTUKEHHEM CYyTH AJITOPUTMUIECKOMN
HepaspermuMocTr. VIHOoe /1710 Teopusi BEIYUCIUMOCTH: 9TO IPEJIMET BeCbMa
cuenuUIecKuil, TAK ITO OOJBITMHCTBO ITPOrPAMMUCTOB HUKOL/IA TOJIKOM W
HE CJIBIIIAJN TePMUHA «9aCTUIHO-PEKYPCUBHAsS (DYHKIMA» U YK TeM Oosiee
HE 3HAIOT, 9TO 3TO 32 3Bepb. OTMAXHYTHCsI OT HEMIOHSITHOTO, €CTECTBEHHO,
ropas/io Ipolle, HeyKeJIU B HEr0 BHUKATD.

Bosbie Toro, BbIe MBI yKe TIOKA3aJIH, ITO KIacChl (DYHKIHIA, BBEIEH-
HbIE B TEOPUU BBIYUCTUMOCTH, IMEIOT K IPAKTHIECKOMY ITPOIPAMMUPOBAHIIO
caMoe IpsIMOe OTHOIIEHUe (CM. PaccyzKJieHue Ha cTp. 157), a nMeHHO, 9To
MPUMHUTHBHO-PEKYPCUBHBIE (DYHKITHH COOTBETCTBYIOT KJIACCY IIporpaMM 6e3
«HEIPEJICKA3YEMbIX» IUKJIOB, TOI/Ia KaK JaCTUIHO-PEKYPCUBHBIE (DyHKINN
COOTBETCTBYIOT BCEMY MHOXKECTBY KOMIIBLIOTEPHBIX Iporpamm. Haiimyrcs
JI TIOCJIE STOTO JKEJIAIONINE YTBEPXK/ATh, ITO AJIrOPUTM B MaTEMaTHIECKOM
CMBICJIE — 3TO «HE TOT» AJTOPUTM?

1.6. IIporpamMmbl 1 JaHHBIE

1.6.1. O6 usmepeHnn KoJmvecTBa MHMGOPMAIAN

Kak MbI yrke 3HAEM, IPU UCIIOJIH30BAHNN KOMIIBIOTEPA JJIsI XPAHEHUST
u 00paboTKN MHGMOPMAIINN UCIOJIb3YETCs JBOMIHOE ITPEICTABICHIE; HHAYE
roBopsi, Jirobast mHGOPMaIsi B KOMIIbIOTEPE IPEJICTABIISIETCS] HYJISIMUA U
euHUTIAME. [0BODST, 9TO HauMmeHbwed edunuyetd unPopmMauuL 6 KoMNsIo-
meprotll obpabomke ssasemcs bum; camo cjaoBo 6Gum (bit) 06pazoBaHo OT
aaruiickux Blnary digiT, To ecTb «aBowdHas udpas.

XoTsi KOMIIBIOTEPHI BeCbMa yJIOOHBI Jjisd 00paboTKu nHbOpMAaInm, BCE-
Taky uHGpOpPMAaIs KaK TaKOBasl CYIIECTBYET caMa I10 cebe M CyIIeCTBOBAJIA
3aJ10JIT0 JIO TIOSIBJICHUSI TIEPBBIX CUYETHBIX MAIWH. ByIydu siBjeHueM BIIOJTHE
00bEKTUBHBIM, HH(MOPMAIHSA 1000GEMCA USMEPEHUIO, T TIOJ, ITUM YTJIOM
3pEeHUsl CTOJIb IPUBBIYHBIA HAM OUT COBEPIIIEHHO HEOXKUJIAHHO PEICTaéT
B HOBOM cBete. [loayuwumsd un@opmayuro — 3HATUT YMEHDWUMD HEONpe-
deaénnocmsb; B TAKOM CIydae OMT — 9TO KOJUYUECTBO MHpOpMAINA,
KOTOPOE yMEHbINIAaeT HeonpeaeJIEHHOCTh B/iBoe. [IpomuiocTpuposarh
CKA3aHHOE HAM IO3BOJIMT CJIEYIOMIAasl 3a/a4a:

Bacst 3agymast HaTypasbHOe umucso, He npepocxoisiee 1000,
u npegoxkua Ilere yragaro ero, mooberraB, ITO OyaeT IeCTHO
OTBeYaTh Ha BOIPOCHI, HO TOJIBKO TaKHE, KOTOPBIE IPEIOIATal0T
OTBET «Ja» WJIH «HET». 3a KaKoe KOJHYeCTBO BOIpocoB Ilerst
MOXKeT rapaHTHPOBAHHO y3HATH, KAKOE THCJIO 3a/yMaHO?

OueBuHO, YTO KaxkKAblii orBeT Bacu maér Ilere poBHO omun OUT HH-
dopmannn. Haganbuass HeonpeeaéHuocTh coctasiser 1000 BapuaHTOB.
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Ecan kaxxapiit mosryuennsiii 6ut uHGOpMaInuu OyeT CHIXKATh HeOIpee-
JIEHHOCTD BJIBO€, TO I0ocJje mosiydenusi 10 OuT Heolpe1eJI€HHOCTh TIOHU3UTCS
B 219 = 1024 pasa, To ecTh OKaXKeTCA MEHBINE eIUHUIEI, TAK UTO 32 JeCATh
BOIIPOCOB YUCJIO JIOJIZKHO OBITH rapaHTHPOBAHHO y3HAHO. OCTAJIOCh MOHATD,
KaK MPABUJIBHO CHOPMYJIMPOBATH BOIIPOCHI.

Eciu mogxoaurs K 3ajiade ¢ abOCTPAKTHON TOYKU 3PEHUsI, JTIOCTATOIHO
nepe| 3aJ[aHUeM OYepEeIHOIO BOIPOCa KAKUM-TO (IIPOM3BOJILHBIM) 00pa-
30M pa3bUBaTh BCE OCTABIINECH BAPDUAHTHI HA JIBA PABHBIX 10 MOIITHOCTH
MHOXKECTBa, Hy WX, II0 KpaifHeil Mepe, OTJINYAIOIINXC APYT OT APYTra IIo
MOMTHOCTH He OoJiee YeM Ha €MHWUILY, U CIIPAITNBATh Bacio, HAXOIUTCS Jin
3aJlyMaHHOE UM YHCJIO B OJTHOM M3 JIByX MHOKecTB. Hampumep, Ilets mor
OBl B3ATDH THICSAYIY KAPTOUEK, HAINCATH Ha KAXKJIOM U3 HUX YUCJIO, IOJIEIUTD
KapTOYKHM CJIy4YailHbIM 00pa3oM Ha jBe KoJobl o 500 KapToueK B KaXKIOM,
BPYUUTD O/IHY Kostony Bace u cIpoCHTD, HAIIMCAHO JIX 33y MAHHOE UM JHCJIO
Ha, OJHOM W3 KapTOYEK; B CJIydae OTPUIATEILHOIO OTBETa BBIOPOCHUTDH BCE
KapTOUYKU, KOTOPBIe ObLIN BpyUueHbl Bace, B ciiytae ke 0TBETA MOJIOKHUTE b=
HOrO — HA00OPOT, BEIOPOCUTH Bee, KoTopbie Bace He masasuch. Ocrasmimecs
500 KapTOYeK MOAEIUTDH HA JIBE KOJIOABI 110 250 M O/HY M3 HUX CHOBA IIPE/I-
sgoxxuth Bace. [locsie Broporo orsera Oyzer BoibporeHo emé 250 kapToUex,
ocTaBIuecs OyIyT IOMeJIeHbl Ha Be KoJobl mo 125. Tlocie Tperbero or-
BETa OCTABIIEECH YHCJIO KAPTOYEK OKAXKETCs HEYETHBIM, TAK YTO IPUIETCS
[IOJIEJTUTh UX HA HEPAaBHBIE YACTHU, M B PE3YJIbTATE IIOCJE YeTBEPTOrO OTBETA
y HaC, B 3aBUCUMOCTHU OT Be3eHUs, OCTaHeTcs To Jin 64, To i 63 KapTOUKU;
IIocJjie MATOro OTBETa — TOo Jid 31, To jm 32; mocie mecToro — To Jau 15, To
s 16; mocyie ceIbMOro — CeMb UM BOCEMb, MOCJI€ BOCBMOTO — TPU WJIA
qeThIpe, IIOC/Ie JEBATOr0 — OfHa Miu ABe. Ecian ocrajach o/iHa KapTodKa,
TO 3aJlava PEIIeHa, eCJIU 2Ke OCTAJIOCh JIBe — MPUIETCS 33/1aTh JIeCATHIA
BOITPOC, YK TIOCJIe HErO Y HAC FapaHTUPOBAHHO OOJIBINIE OTHON KapTOUIKU
OCTATHCHA HE MOXKET.

Koneuno, TexHuvyeckn Bcs 9Ta KAHUTEIh C KAPTOYKAMU JOBOJBHO 3aHYI-
Ha, XOTd C MATEMATUIECKOW TOYKHU 3PEHUs IIPOIECC TOCTPOEH OE3yIpeyHo.
Ho HukTO Benpb He 3acTaBiisieT pa3dWBaTh BapUAHTHI HA J[BA MHOXKECTBA, KaK
IIOIIAJIO; 38 CYET HeOOJIBINON TeXHNYecKoil nonpasku Ilers: Brosine Mmoxker
oboiTICh 6e3 prucoBaHMs KapTOUekK, a Bace He Mpuaérca nx pa3 3a pa3soM
mpocMaTpuBaTh. JloCTATOYHO TONEIUTH BApPUAHTHI IIOIIOJIAM TaK, ITOOBI
BCE YUCJIA U3 OJHOIO MHOXKECTBA ObLIN MEHBIIE JII0O0r0 U3 YUCeN JIPyTroro
mHokecTBa. Ha mepsom mrare Ilerst Mmoxker cipocuts Bacro, HaxoauTes Jin
3asiymManHoe uncyo B auamnaszone ot 1 go 500. B 3aBucumocTn ot orBera
y Ieru ocramyrcs B paccmorpennn ducia aub6o ot 1 g0 500, gubo or 501
Jj0 1000; cremytomuit BOIpoc Oy/IeT, COOTBETCTBEHHO, HAXOIUTCS JI 33Ty~
MaHHOe B puanasone [1,250] nin [501,750], u Tak jJasee; Ha KaxKJOM Iare
KOJINYECTBO BAPUAHTOB, OCTABIIKNXCSI B PACCMOTPEHUH, OYJIET YMEHbIIAThCS
BIIBOE.
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KonmdecrBo undopmanyuu He 00si3aHO U3MEPSIThCSI IEJIBIM KOJTIECTBOM
ourtos. [1lupoko m3BecTeH, HATpUMED, MPOCTEHBKUIM KAPTOIHBIN POKYyC, B
KOTOPOM BeJIyIIUil CHaYAa/Ia PACKIAIBIBAET HA CTOJIE HEITOJHYIO KOJIOLY KapT
U IIpeJiyIaraeT 3PUTENIO 3ara/IlaTh KaKylo-HUOYIb KapTy. 3aTeM BeyIuit
PACKJIAIBIBAET KAPTHI B TPU Psifia U CIPAIIABAET, B KAKOM U3 PSIO0B HAXO-
JINTCSI KapTa; [OJIyIUB OTBET, OH COOMPAET KAPThl U CHOBA PACKJIAIBIBAET MX
B Tpu psjza, a 3areM emé pa3. [losyduB TpeTuil oTBer, Byl OTKYIA-TO
U3 cepeuHbl HA3BAHHOIO Psijia, BBITACKUBAET UMEHHO Ty KapTy, KOTOPYIO
3araJiaJl 3puTesb, Ju00, s myero adderTa, CHOBa cOOMPAET KapPThI B
KOJIOJTY, CKOJIBKO-TO TaM KapT OTCUUTHIBAET U COPACHIBAET, & OKA3ABIILYIOCS
CBEPXY KapTy OTKPBIBAET, M 9TO OKA3bIBAETCS UMEHHO Ta KapTa, KOTOpast
ObLITa 3arajaHa.

B srom dokyce ucmosbayercst 27 KapT, UMEHHO IIO3TOMY KOJIO/A HYKHA
HEIoJIHAsT; OOBIYHO BeyIUil 3apaHee OTKJIAIbIBAET B CTOPOHY HIECTEPKH,
CEeMEDKM U OJHY BOCBMEDKY. Pa3jioyKuB KapThl B TPHU Psifia, 110 JIEBATH U
Y3HaB OT 3pUTEJIsl, B KAKOM U3 PAJOB HAXOIUTCA HYy2KHasd KapTa, BeJlylIui
cobupaeT KapThl, HO He CMEIINBAET UX; KAPTHI U3 PAa, HA3BAHHOIO 3PUTE-
JIeM, BeIyIIUN KJIAJIET B CEPEIUHY KOJIOJbI, IOMECTUB OCTAJIbHBIE IBA PsJa
CBEPXY W CHHU3Y. 3aTeM OH PACKJaJbIBET KApPThI [0 OJHON CHOBA B TPH Dsijia
10 JIEBSTh; HETPY/IHO JIOTaIAThCs, 9TO «HYKHBIE» KAPThI OKA3BIBAIOTCS B
KarKJIOM U3 HOBBIX DsJIOB TPeMs CPEIHUMHE, & OCTajbHbIE (TpU C J06Oro
Kpasg B JI000M psijLy), XOTS U BBLIOXKEHBI Ha CTOJI, HO IPUILIA U3 PAIOB,
KOTOPBIE 3aBEJOMO HE YYaCTBYIOT B paccMOTpeHuu. 1IoBTOpUB CBOM BOIPOC
U CHOBA ITIOMECTUB HYXKHBII PsiJT MEXK/LYy ABYMs IPYTUMU, BEIYIIAN CHOBA
PaCKJIaIbIBAET UX IO OIHOM, HO B TOT pa3 B PACCMOTPEHUHU yUIaCTBYIOT
Ha CaMOM JlejIe TOJIbKO Te€ TPH KapThl, KOTOPbIE JIEXKAT B CaMOil cepeinHe
KaXKJIOr0 Psi/ia; OCTAJBHBIE JIUIIb CO3/IAI0T «MacCOBKY». [logyums oreet, B
KAKOM Dpsijly 3arajlaHHasl KapTa B 3TOT pa3, BEAYIIU Terepb y»Ke TOIHO
3HAeT, KaKas Kapra ObLIa 3arajiaHa — OHA Belb HAXOAWTCH B cepeanbe. Ké
MOXKHO IIPOCTO JIOCTATH, HO TOIJIa 3PUTEIb MOXKET Cpa3y J0TadaThCsl, 9TO
MIPOUCXOHT; TIO3TOMY OOBIYHO KapThl CHOBA CKJIAJIBIBAIOT B KOJIOJY, IPHIEM
HYXKHBII» Psif] OIIATH KJIAJIyT TOCEpeInHe, OTCINTHIBAIOT 13 KapT cBepXy u
OTKPBIBAIOT CJIEIYIONIYIO, YeTHIPHA/IIIATYIO, KOTOPas KaK pa3 M JiexKaJja B
cepeHe HYKHOTO PSa U, CJIEIOBATEIHHO, UMEHHO €€ 3arajiajl 3PUTelb.

B mamewm pasrosope o KosmtdecTBe HHMOPMAIIAT STOT MPOCTOH (HOKYyC
[IpUMeYaTe/eH JIAIIb TeM, YTO € KayKJIbIM OTBETOM 3PUTEJI HEOIPeIeIEH-
HOCTbh, MCXOJIHO COCTaBJIsSIBINAsi 27 BAPUAHTOB, YMEHBIIAETCS 6MpPoe; TAKYIO
eIMHAUIYY MHAMOPMAIIMN WHOTJIA HA3BIBAIOT Mpumom. Eciu mnonbrrarbes
BLIPA3UTh TPUT B OUTAX, ITOJIyUIUTCSI HPPAIHOHAJIBHOE 9ucIIo log, 3: B caMoM
JleJie, CKOJIBKO pas3 Hy?KHO yMEHbBIIATh HEOIIPEIeIEHHOCTh BJIBOe (TO €CTh
HOJIy4aTh OMUH 6uT uHGOPMAIMH), YTOOBI B UTOre OHA YMEHBIIUIACH BTpoe?
EcrecTBeHHO, MMEHHO TaKO€ YMCJIO Pa3, KOTOPOe, eC/I B TAKYI CTEIEHb
BO3BECTH JBOMKY, JACT TPOHKY, & 9TO U €CThb MPECJIOBYTHII JTOTapudM.

Paccmorpum Gostee CI0XKHBIN Cirydail.
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/IBa apxeoJiora, u3ydasi apxXuB CTaporo 3aMKa, y3HaJHd, ITO BO
JIBOpe 3aMKa, uMeroreM popmy npsvoyrobauka 60 X 80 mMeTpos,
3akonad Kja/. Iloka onum apxeoJIor e3,1u1 3a METaJI/TONCKATEIEM,
BTOPOIl apxeoJsior IPOJOJI>KHUJI U3yIEHHE apXUBOB U BBISCHUI,
9TO KJIaJ/] 3aKOMaH B IOr0-BOCTOYHOH YaCTH ABOPA, IPHIEM Ha
paccrositaun He 60jiee 30 M. OT KOPOTKOH CTEHBbI 3aMKa U He
6osee 20 M. ot aamanoi. KakoBa mH(pOpMAIIHOHHAS IEHHOCTH
€ro OTKpPBITHSI?

ITogemy-To 3Ta 3a/a9a CTABUT B TYNHUK JlayKe MHOTUX ITPOTPAMMUCTOB;
MEXK/Iy Te€M HETPYJIHO YOeIUThCs, YTO UCXOMHAS IJIOIA b IIONCKA KJIaa
coctapisana 60 x 80 M2, Torga Kax mocie oOHAPY?KEHH HOBBIX CBeIeHmit
oHa cokpaTmiach 70 30 x 20 M?, TO eCTh POBHO B BOCEMb Pa3. DTO U
€CTh YMEHbBIIIEHNE HEOIPE/IEJIEHHOCTH; KOJIb CKOPO OIUH OUT yMEHDLIIAEeT
HEOIIPEJIEJIEHHOCTD BJIBOE, TO 3/1€Chb MBI MMEEM JeJI0 C mpems Oumami
UHPOPMAUUL.

Kak npaBunno, B 3aga4vax, I'IOp,O6HbIX 3TOI7I, peyb I/Ip.éT O BEPOSATHOCTAX HACTyNNeHnA
Hekux cobbITWiA, a 3aTeM O TOM, 4TO BbIIO NosyveHo coobLueHme, ykasbiBatoLee
Ha HaCTyNJEeHNE HEKOTOPOI KOMBMHaUMM Takmx cobbITuii, U CNpalnNBaeTCs, Kakosa
nHOPMaLNOHHAst EMKOCTb MoJIy4eHHOro coobuerusi. Hanpumep:

B nepBbiii geHb TypHuUpa no HacTosbHOMY TeHHucy Bace npescrosino
cbirpatb cHadana c [lleteii, a 3atem ¢ Koneri. Habntogas TpeHupoBoyHsie
Urpbl, MPOXOAMBLUNE [O TypHuUpa, bosnenbwmkn ouennan, 4to Bacs
urpaet ¢ Konei npnbansutensHo Ha paBHbix, a BoT [letsi nobexxzaet
Bacto B 75% cnyqaes.

Mawa He cmorna npucyTcTBOoBaThL Ha TypHuUpe, Ho bosnena 3a Bacto
n nonpocuna apy3seii coobuwuTs e pesyabTaTsl obeux ero urp. Yepes
HekoTopoe Bpemsi eii npuwno SMS-coobiyenne, B KOTOpoMm roBopusICh,
4To Bacsi obbirpan oboux conepuukos. (1) Kakosa nHgpopmaymorHas
émkocTb 3T1Ooro coobiyenus? (2) Ecnm 6b1 Bacs, HaobopoTt, npourpan
obe naptum u Mawe coobwyunu 661 06 3ToM, KakoBa Torga bbina bbl
éMKocTb coobiyerHns?

PeLualoTcst Takme 33a4n HUYYTh HE CIOKHEE 334a4l NPO apXeosoros BO fBOpe
3aMKa, NPOCTO BMECTO [BOPA 3aMKa 37eCb Mbl UIMEEM POCTPAHCTBO 31EMEHTAPHbIX
MCXOHO0B, @ BMECTO MJIOLAAN — BEPOSITHOCTL. BeposiTHocTs nobeasi Bacn B nepeoii
NapTvm, COrnacHo yC/OBUAM 3ajadu, COCTaBASeT L, BeposiTHOCTL nobedsl BO BTOPOI
NapTum — 3; nockonbky ANs KOMBUHALWMI He3aBUCUMBIX COBLITUA BEPOATHOCTM
NePEMHOXKAIOTCS, NONYYaAETCs, YTO BEPOSTHOCTL TOro, 4To Bacs Bbiurpaet obe napTum,
COCTaBnsieT § - 3 = &, TO €CTb UHdOPMaLus o ToM, 4To Bacs Bimrpan obe naptuu,
YMeHbLLIAeT HEeONpefeN&HHOCTL B BoceMb pa3. CnemoBaTensHo, NHAOPMALIMOHHAS
LLeHHOCTb cooblueHns cocTasnseT 3 buTa.

BeposiTHoCTb Toro, 4To Bacsi npourpaet obe napTum, COCTaBASIET S, Tak YTO 34€Ch
MHDOPMALIMOHHAS LIEHHOCTL COOBLLIEHNSI OKAXETCS!, BO-MEPBbIX, HUXKE, MOCKO/IbKY
HacTynuno Gosiee BePOSITHOE COBLITUE, 1, BO-BTOPKIX, B 3TOT Pa3 NCKOMOE 4ucio byaet

HE TOJIbKO HE€ LeNIbIM, HO AaXXe N HE pPauNOHaNbHbIM: MOCKONbKY HeOI'Ipep,e)'léHHOCTb B
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5TOT pa3 yMeHbLUAeTCs B % pa3a, uHdopmaynoHHblli 06BEM coobLieHns cocTasuT
8 _
log, 5 = 3 — log, 3.

Hapsiy ¢ TepMuHOM «GUT»> HCIIOJIB3YeTCs TaKXKe TepMUH «OaiiT> (aHriL.
byte), 0OBIYHO TOIpasyMeBaromuii BoceMb 6ut. Kak HU ¢TpaHHO, 3TO He
BCer/ia TaK: CYNECTBOBAJIN KOMIIBIOTEPHI, y KOTOPBIX MUHUMAJIbHAS sTIeKa
IMaMsITH COCTAaBJIsJIa, HAIIPUMED, CEMb OUT, & HE BOCEMb, M HA DTUX KOM-
MbIOTEpAxX OANTOM HA3BIBAJIN OOBIYHO KAaK pa3 KOJUIECTBO MH(MOPMAIINH,
XpaHsleecd B OJHONM TaKOU sdeliKe; BBEJIW JaKe CIeIHUAJIbHBIA TepMUH
oxmem st 0003HaYEHUsT UMEHHO BocbMu OuT. K cuacThbio, BaM Bpsijl Jin
IPUAETCA HA MPAKTUKE CTOJIKHYTHCHA C IIOHUMAaHUEM 0aiiTa, OTJIMIHBIM OT
BOCBMU OWT, HO UMETh B BUJLYy UCTOPHUIO BOSHMKHOBEHUsI 3TOTO TEPMUHA B
JTIOOOM CJTy<ae CTOWUT.

BocbMubuTaBIi OafiT MOXKET TPUHUMATH OJHO U3 256 BOZMOXKHBIX 3HAUE-
HUt; 0OOBIYHO 9TU 3HAYEHUS MHTEPIPETUPYIOT b0 Kak ducyao oT 0 g0 255,
Jnb0 Kak aucio ot -128 1o 127. BocbMuOUTHBIE STYeKN TAMSITH XOPOIIIO IO/
XOIAT JJIsi XPAHEHUsT OYKB, COCTABJISIIOIIAX TEKCT, €CJIU ITOT TEKCT HAITACAH
Ha s3bIKE, UCIOJIB3YIONEM aj(aBUT BPOJE JATHHUIIBL; [JIA [IPE/ICTaBIe-
HUsI KaXKJI0#1 OT/1eJIbHON OYKBBI IIPU 3TOM HCIIOJIB3YETCSI TaK HA3bIBAEMBII
K00 CUMB0AG, TIPUIEM BCEX PA3JIMIHBIX KOJOB CYIIECTBEHHO MEHbIIE, YeM
CYIIECTBYeT BO3MOXKHBIX 3HadeHui Oafita. C MHOTOSI3BIYHBIMU TEKCTaMU
BCE HECKOJIBKO XyzKe: JUUIsl KUPHUJIJIUIBI KOJIOB €IIé XBaTaeT, a, HAIPUMED, C
ueporyindaMu ITOT HOAX0, y2Ke He roaurcsi. K Bompocy o KoaupoBKe TeKcTa
MBI ellé BEPHEMCS.

Pa3z yx peds 3amina o guyeiikax maMsTH, CJI€IyeT 3aMETUTh, ITO B HUX
MIPUXOJUTCS XPAHUTH BOODIIE JI00y10 nHMOPMAINIO, KOTOpas 00pabaThiBa-
€TCsI KOMITBIOTEPOM, B TOM YHCJIE NPO2PAMMb, NN, TOYHEE, KOJIbI KOMAaH/, 13
KOTOPBIX MPOTpaMMBI cOCTOAT. Korma quama3oHa 3HAYEHUN OIHON saeiikn
HE XBATAET, UCIOJIb3YIOT HECKOJIBKO SI€EK, HAXOMAINXCS B IIAMSITH TIOJIPSI,
U TOBOPAT y2Ke He O sueiike, a 00 0baacmu namsamau.

Baxxno nmonumars, 4TO caMa 110 cebe suefika maMsaTh «He 3HAET», KaK
NMEHHO CJIelyeT UHTEePIPETUPOBATh XPAHAILYIocs B Heil nHdopmanuio. Pac-
CMOTPHUM 3TO Ha mpocrelimem npumepe. IlycTs y HAC eCTh YeThIpe nuayIime
TIOJIPSAJT, STIEHKH TTaMSITH, COJEPXKIMOE KOTOPBIX COOTBETCTBYET IIECTHAJIIIA~
TepUYHbIM YnciaM 41, 4E, 4E u 41 (COOTBETCTBYIONIME JIeCATUUHbIE YHCIIA —
65, 78, 78, 65). Uudopmanuio, comepKaniyiocst B TaKoi 061acTi IaMATH,
MOXKHO C COBEPIIIEHHO OJMHAKOBBIM yCIIEXOM HCTOJIKOBATH KaK II€JI0€ JHC-
g0 1095650881; Kak JapobHOE YHCIO (T.H. YHCJIO C IUIABAOIIEH TOYIKOI)
12.894105; KaK TEKCTOBYIO CTPOKY, cojiepaKaliyio uMs > ANNA’; HaKOHeI, KaK
[IOCJIEIOBATEILHOCTh MAITMHHBIX KOMAaHI. B dacTHOCTH, HA IpOIeccopax
wrardopmbl 1386 310 OYAYT KOMAHIBI, YCJIOBHO 00O3HAUYAEMbIE inc ecx,
dec esi, dec esi, inc ecx; O TOM, YTO 5TU KOMaH/IBI JI€JAIOT, Mbl PACCKa~
K€M BO BTOPOM TOME KHUTH.
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Puc. 1.12. Mexann4eckuii c4éT4nk

1.6.2. MammHHOE TIpeACTaBJIeHNE MEeJIbIX YUCeJ

O TOM, 9TO KOMIBIOTEPHI UCIOIB3YIOT JBOUYIHYIO CUCTEMY CUUCTICHMUSI,
MBI y2Ke ToBopmiid. [Ipu 9ToM KOMITBIOTEPHI, OY/Ly Il PEAHHO CYIIECTBY IO~
MH TE€XHUYECKUMH YCTPOUCTBaMHU, HAKJIAJbIBAIOT HEKOTOPbIE OIDAHUYEHUS
Ha MPEJICTABJIEHNE TEIbIX Yncesl. B MaTreMaTnKe MHOYKECTBO IIEJIBIX THCET
6GECKOHEYHO, TO eCTh KAKOBO ObI HU OBII0 4rciio N, BCeria CyIecTByeT caedy-
rowee quciao N + 1. JIjist 3T0ro u KOJIMIecTBO 3HAKOB B 3aIMCH YUC/IA, KAKYIO
OBl crCTEMY MBI HU UCIIOJIB30BAJIM, HE JOJPKHO HUKAK OIPAHUIUBATHCSI — HO
BOT KakK pa3 3TO TpeGOBaHUE MCIOJHUTH TEXHUIECKH HEBO3ZMOXKHO (1axke
YICTO TEOPETUIECKH: BeJIb KOJIUIECTBO ATOMOB BO BCEJIEHHOIN CUMTAETCH
KOHEYHBIM).

Ha npakTuke /1j1s1 KOMIIBIOTEDHOTO IIPEJICTABJIEHUS T€JIOI0 JHCJIA BbIJIe-
JIFETCS HEKOTOPOE (PUKCUPOBAHHOE KOJMYECTBO Pa3paIoB (6uT); 0ObIYHO 9TO
8 6ur (oxHa sveiika), 16 6ur (nBe sdeiiku), 32 6ura (derTbipe AUelKn) Uin
64 6ura (Bocemb gueek). OrpaHuyueHue pas3psHOCTU IPUBOJUT K MOSBJIE-
HUIO «HAUOOJIBIIIErO YNCIa», U 3TO KAcaeTcsd He TOJIbKO JBOWYHOI CHCTEMBI.
IIpencraBpre cebe, HAIPUMED, TPOCTOE CIETHOE YCTPOICTBO, UCIIOIb3yEMOe
B 9JIEKTPUYECKUX CUETUMKAX U MEXAHHMYECKUX OJOMETPAX CTAPBbIX aBTO-
MOOHJIEH: IENOYKY POJIMKOB, Ha KOTOPBIX HAHECEHBbI IMUMPBI U KOTOPHIE
MOT'YT IIPOKPYYHMBATHCs, a IPOXOJs YePe3 «TOUKY MEePeHoca» (C JIEBATKY HA
HOJIb), IIPOKPYYUBAIOT Ha eIMHUILY CJIeAyIomuii posuk. JomycTum, Takoe
YCTPOHCTBO COCTOUT U3 nsiTH PosukKoB (cM. puc. 1.12). CHavasa Mbl BUIUM
Ha HEM YHUCJIO «HOJb»: 00000. Ilo Mepe mpoKpydInBaHUS ITPABOTO POJIMKA
quCII0 OyIeT MeHAThCsI, Mbl yBuanM 00001, motom 00002 u Ttak g0 00009.
Ecnu temeps mpoBepHYTL caMblil TPaBbIil POJIUK €IE HA €JIUHUYKY, MBI
CHOBA yBUJIUM B IIPABOil IO3UIIUU HOJIb, HO IIPH 9TOM CaMBbIil IIPaBBIil POJIMK
3aIlellIT CBOETO COCEa CJIEBA U 3aCTABUT €0 MTPOBEPHYTHCA Ha €IUHUIKY,
Tak 910 MBI yBuuM 00010, TO €CTh YUCJIO «JEeCSITh»; Mbl HAOJIFOIAJIN [IPU
3TOM XOPOITIO M3BECTHBII ¢ MJIQJIIIIX KJIACCOB NEPEHOC: «IEBATH ILTIOC OJH,
HOJIb TIUAIIEM, OJIMH B yMe». To 2Ke caMoe MPOU30UIET MPHU TMEPEXOJIe OT
qucsaa 00019 K guciy 00020 1 Tak gaJjee, a KOrJa Mbl yBuAuM 4ucjio 00099
¥ MPOKPYTHUM IPABBI POJIMK €IE Ha eIUHUYKY, B 3allelIeHUe MOTaTyT
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cpa3y JIBa ero cocejla, TaK 4TO Ha €JIUHUILY BIEPE] IPOKPYTATCA cpa3y TpU
POJIMKa, U MBI IOJIyYUM YHUCJIO «CTO»: 00100.

Temepp y2Ke JIErKO MOHSATH, OTKY/Ia OEPETCST TAKON MOHCTD, KaK «HAU-
60JIbIIIee BO3SMOYXKHOE YHCJIO»: PAHO HJIU IIO3HO HAI CYETUUK JIOCUUTAET
10 99999, m Teneph yBeJIMYWBATH YUCJIO OKarKeTCd HEKy/a; KOIJla MBI B
0YepeJIHOI pa3 MPOKPYTUM IIPABBII POJIMK HA €JIMHUILY BIIEPE]T, OH 3aIleITUT
3a co00i1 Bce OCTAJIbHbBIE POJINKU, OHU BCE IEPEIIyT HA CIIeayIonyo mudpy,
U MBI CHOBa, yBUIUM OHU Hy/u. Ecau 661 y HAC cieBa OBbLI emé oJuH POJIUK,
OH OBI 3aIeNuICad U MOKa3aJ eJNHIIKY, TaK ITO pe3yabTar Okl 0611 100000
(4TO COBEPIIEHHO NPABUJILHO), HO y HAC BCErO MsTh POJIMKOB, IECTOrO HET.
Takasi cuTyalrusi Ha3bIBAETCsSI NEPEHOC 68 HECYWECNBYWUT pa3pad;
MBI YK€ CTAJIKUBAJIUCH C Hell Ipu 00CY2KI€HNN BBIYUTAHUS HA apUPMOMETPe
Mackaus (cm. crp. 35). dcHo, 9TO Takas CUTyalysi HE MOXKET BOZHUKHYTb,
KOTJIa MbI IUIIEM YWCJIa Ha OyMare: BCErj/ia MOXKHO JIONUCATH €I€ OIHY
nudpy ClIeBa; KOTIa XKe YUCIIO MIPEJICTABICHO COCTOSIHUEM HEKOM TDYIIIbI
TEXHUIECKUX YCTPOUCTB, Oy/ib TO TEMOYKa POJIMKOB U HAOOP TPUITEPOB B
OTIEPATUBHON MaMATU KOMITBIOTEPA, BO3MOYKHOCTU IPUJIEIATh K UNUCIIY €Ié
o/iHy 1Py y HAC HET.

IIpu ucnosb30BaHNN ABOMYHON CHCTEMBI CUNCJIEHUS TPOUCXOIUT IPU-
MEDHO TO Ke CaMO€ C TOI Pa3HUIeil, YTO UCIIOJb3yeTCs BCErO JBe IUQPHI.
HomycTuM, MBI UCIIOIB3YEM JJIsl IOJICYETa KAKUX-HUOYIb IIPEIMETOB UJIN
COOBITHIT STIEfKy MaMsITH, KOTOPasi COIEPKUT BoceMb pa3psnos. CHadasa
B sdueiike HOJIb: 00000000. JIo6aBUB €IUHUILY, MOJTYYAEM JIBOUTHOE ITPEJI-
crapyienune eauaHUIBG: 00000001, /TobapiseM emmé oaHy eTUHUILY, MJIa I
(caMpblii IpaBbIil) Pa3ps] yBEJIUUYUBATH HEKYIA, [IOCKOJIBKY Y HAC TOJILKO JBE
1udpBhl, IO3TOMY OH CHOBA CTAHOBUTCS HYJIEBBIM, HO IIPH STOM IIPOUCXO/IUT
IIEPEHOC, B Pe3yJbTaTe KOTOPOr'o €JWHUIA HOABJIAETCS BO BTOPOM pa3pse:
00000010; sTo ;BOMYIHOE TIpesicTaBeHne unciaa 2. Jaapmre 6yaer 00000011,
00000100 u Tak majnee. B Kakoii-TO MOMEHT BO BCEX MMEIOIIUXCHA PA3PAIax
OKaXKyTCs €IUHUITBI, TAK UTO MPUOABJATDH JAJbIne OyaeT Hekyma: 11111111,
3TO JIBOMYHOE IIpE/ICTaBJICHUE ducya 255 (28 —1). Ecau Teneps npubaBurhb
elé eJIMHUILY, BMECTO 4mucja 256 MbI IIOJIy9UM <«BCE HYJIH», TO €CTh IIPOCTO
HOJIb; IIPOMU30IIIE]I y?Ke 3HAKOMBIIf HaM II€peHOC B HECYIeCTBYIOIIUI pa3psl.
Boobie mpu ncrnosib3oBaHUU JJIsT IIPEACTABJIEHUS 1IEJIBIX HMOJI0XKU-
TEeJbHBIX YHCeJ MO3UIINOHHON HECMENIAHHON CUCTEMbI CUUCIJIEHUS
10 OocHOBaHUIO N UM OrpaHUYEeHUN KOJIMTYECTBA PA3PsAA0B YUCIOM k
MaKCUMaJIbHOE YHCJI0, KOTOPOE€ MBI MOXKEM IIPEJICTaBUTh, COCTAB-
ager NF — 1; tak, B Hamem npuMepe co CUETIHKOM ObLIO HATH PAa3psI0B
JeCATHIHON CHCTeMBI, I MAKCHMATBLHBIM TICJIOM OKazaaoch 99999 = 10° —1,
a B IIpuUMepe ¢ BOCHBMUOUTHOI sSTUEHKOil cUCTeMa MCIOJIL30BaJIacCh JTBOU-
Hasi, pa3psI0B OBLIIO BOCEMb, TAK YTO MAKCHMAJILHBIM IHCJIOM OKA3aJIOChH
28 — 1 = 255.

HekoTopble A3bIkM NPOrpaMMuUpPOBaHNs BbICOKOTO YPOBHS MO3BOJISIOT ONEPMPO-
BaTb CKOJIb yrogHo BGonblmmMn UeNnbIMN 4ncnamm, nnlb 6bl XBaTUNO namMmATnN, HO Mbl
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noka He Byfem paccMaTpmBaTb TakKne MHCTPYMEHTbI: HAM BaXXHO MOHSITb, Kak paboTa-
€T KOMMbIOTEP, TOrAa Kak S13blKN BbICOKOrO YPOBHS OT HaC YCTPOWCTBO KOMMblOTEpa
CTapatoTCs MO BO3MOXXHOCTU CKPbITh.

MsrI y2ke oTMedaJin, 9TO OJHA siUeiika OOBITHO COCTOUT U3 BOCBMU Pa3-
PAA0B U MOXKET, COOTBETCTBEHHO, XPAHUTL 4ucjI0 oT 0 mo 255, ecinu ke
TpebyeTCst XPAHUTh YUCJI0 U3 OGJIBINEro MUAla30Ha, UCIOIB3YIOT HECKOJIBKO
HJIYIIAX TOJPsI]] ST9€eeK MaMsTH, U 3/]eCh COBEPIIEHHO HEOXKUJIAHHO BO3HU-
KaeT BOIIPOC, 8 KAKOM NopAdKe PACTIOTAraTh YaCTU MIPEJICTABIEHUs OJTHOTO
YUCTIa B COCEIHUX siyeiikax mamsTu. Ha pasHbIX MallMHAX KCIOJIB3YIOT JIBa
Pa3HBIX TOJXOJ/A K MOPSJKY ciejoBaHus OaiitoB. OUH TOJIX0J1, HA3bIBA-
emblit little-endian®®, mpenmosaraeT, 9TO MEPBBIM HIAST CAMBII MIIAIIIHI
GaiiT 4uciia, jajee B IOPsIIKe BO3PACTAHUS, U CAMBIA cTapimuii 6aiT naer
mocsreTHUM. BTopoit momxom, KOTophlit Ha3bBaOT big-endian, TPsSMO MPOTHU-
BOIIOJIOYKEH: CHAYAJIa UIET CTAPIIUi OallT Yncia, a MIaIIni pacoaraeTcs
B [TAMSTH HOCJIEHUM.

Hampuwmep, aucio 7500 B mecTHAAIIATEPUIHON CHCTEME 3aITUCHIBACTCS
kak 1D4Cy¢. Ecom npencrasuts ero B Busie 32-6utHoro (4-GaiiTHoro) mesoro
Ha KOMIIBIOTEPE, UCIIOJIb3YIOmEeM oxot big-endian, TO 00JIaCTh TAMSTH
JIJIMHOI B 4YeThIpe sIYefiKW, XPaHsIas 9TO YHCJIO, OKAXKETCsl 3aIl0JIHEHa,
TaK: IepBble Ba OaliTa (C HAUMEHBIIMMHA aJPecaMu) IoJaydar 3uaderue 00,
ciepytomuii (Tperuit) Gymer ycraHoBieH B 3Hadenue 1D, u mocseHuii, der-
BEépTHIiT — B 3Hadenue 4C