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ITIVBJIMYHAL JINITEH3M A

VYuebuoe mocobue Annpest Bukroposuua Cromnsiposa «IIporpammupoBanme: BBefeHHE B IPO-
deccuro» B Tpéx ToMmMax, onybsmkopanHoe B usgareiabcrBe MAKC IIpecc B 2021 roay, Ha3bI-
BaeMoe najiee «lIpomsBeneHmeM», 3AIMUIEHO ACHCTBYIOMMM POCCHHCKMM W MEXKJIYHaPOIHBIM
aBTOPCKO-IIPABOBBIM 3aKOHOAATENILCTBOM. Bcee mpasa Ha [IponsBenenune, mpemsycMOTpeHHBIE 3a-
KOHOM, KaK MMYIIECTBEHHbBIC, TAK U HEUMYIIECTBEHHBIE, IPUHAJJIEXKAT €ro aBTopY.

Hacrosamas JIumnensus ycTaHaBINBaET CIIOCOOBI UCIIOJIL30BAHUS 3JIEKTPOHHON Bepcuu IIpons-
BeJICHHs, NIPABO HA KOTOPBIE MPEIOCTABJIEHO aBTOPOM U MPAaBOOOJIAIATEIEM HEOTPDAHUICHHOMY
KpyTy JINILI, DU yCJIOBUK GE30rOBOPOYHOIO IPHUHSITUS STUMHU JINIIAMYU BCEX yCJIOBHI maHHON JIu-
uensuu. JIo6oe ucnosbzoBanue [Ipoussenenusi, He COOTBETCTBYIOIIEE YCJIOBHAM NaHHON Jlumen-
nuu, a paBHO U HCIOIb3oBanue [IponsBenenus sumamMu, He COIVIACHBIMU C yCJIOBHAMH JInnensun,
BO3MOXKHO TOJIBKO IIPU HAJUYUU MMHCHMEHHOI'O Pa3peIIeHHs] aBTOpa U IPaBoodamaTess, a Ipu
OTCYTCTBUU TAKOTO Pa3PENICHUs SABJISAETCS MPOTUBO3AKOHHBIM M MPECJIEIYETCA B PAMKAX IDaXK-
JAHCKOrO, aIMUHICTPATHBHOIO M YI'OJIOBHOT'O IIPaBa.

ABTOD U IpaBoObJIAIATE/b HACTOAIIMM PA3PELIAET CJeIYOIINe BUIAbl NCIOIb30BAHNUS JTAHHO-
ro daiisia, sIBJISAIONIErocsI JIEKTPOHHBIM IIpeacTasiieHneM [Iponssenenust, 6e3 yBeIJOMIICHHS IIpa-
BooOsIa1aTesist 1 6e3 BBIILIATHI ABTOPCKOTO BO3ZHATDAXKICHUS:

1) Bocupoussenenue ITpoussesienust (IIOJHOCTHIO MM YACTUYIHO) Ha GyMare MyTEM PACIedaTKH C
IIOMOIIBIO IPUHTEPA B OJHOM IK3EMILISIPE JJIsSl YAOBJIETBOPEHUS JINIHBIX OBITOBBIX WJIH y4e0-
HBIX NOTpebHOCTEHN, 6e3 mpaBa Iepeadn BOCIPOU3BEIEHHOTO SK3EMILISAPA JIPYTUM JIHIIAM;

2) KONHMPOBAaHME M PacIpPOCTPaHEHWe JAaHHOTO (baila B 9JIEKTPOHHOM BHJE, B TOM YHCJE IIyTEM
3anucu Ha (QUIUUECKHE HOCUTEIU U IMyTEM Iepefadd IO KOMIBIOTEDHBIM CETSM, C COOJIO-
JleHueM cilefytonmx yciosuii: (1) Bce BocmpousBeAEHHBIE U IepefaBaeMble JIIOObIM
JIMLAM SK3EMIISIPbI (paiijia sIBJISIIOTCS TOYHBIMU KOIMSIMU OPHUTHMHAJIBHOTO haii-
ga B ¢popmare PDF, npu xonmmpoBaHuy He NMPOU3BOAUTCS HUKAKUX U3bATHN, COKPAIICHUI,
JIOIIOJIHEHUH, MCKayKEHUi 1 JIIOObIX JPYTUX W3MEHEHUil, BKIlo4das u3MeHeHue opMarTa Ipel-
crasienus daiina; (2) pacnpocTpaHeHne U nepejadya KONuii APyrUuM JIMLAM [IPOU3BO-
JAUTCH UCKJIIOYUTEJIBHO Hecn.aammo, TO eCThb IIPU IlepeJade He B3MMAETCH HUKAKOe
BO3Harpa>kJeHue HU B KakKoil dopMe, B TOM ducCIe B POpMe IPOCMOTPa PEKIAMEL, B (DOp-
Me IIJIAThI 33 HOCHUTEJIb HJIM 33 CaM aKT KOIMPOBAaHUS W Ilepeladd, Jarke eC/IM TakKas IJaTa
OKa3bIBAETCsI 3HAYUTEJIBHO MeHbIe (PAKTUYECKOH CTOMMOCTH UM Ce0eCTOMMOCTH HOCHTEJIH,
aKTa KOIMPOBAHUS U T. II.

JIrobbre npyrue crocoGbl PacIpOCTPAHEHUSI NAHHOrO (aiija IPH OTCYTCTBUH IMCHMEHHOIO pa3-
pellleHNsT aBTOpa 3allpelleHbl. B 4acTHOCTH, 3alpelaeTcsi: BHECEHNE KaKUX-Inb0 N3MEHEHUil B
JaHHBIA ailyl, co3jaHne U PacCHpOCTPaHEHWE MCKAXKEHHBIX SK3EMIUISPOB, B TOM HYHCJIE SK3eM-
IJISIPOB, COJEPrKallX KaKylo-JIH0O YacTh IMPOU3BEIEHHUsI; PacIpoCTpaHeHne JaHHOro daiina B
Ceru naTepHeT yepe3 BeO-caiiThbl, OKa3bIBAIOIIME IIJIATHBIE YCJLyTH, Yepe3 caiiThl KOMMEPYECKUX
KOMITAHU M MHIMBH/LyaJbHBIX [IpeJnpuHuMaresieil (Briodas dailiooOMeHHbIe U J06ble Apyrue
cepBuchl, oprann3osanuble B Ceru VHTepHET KOMMEPYECKMME KOMIIAHUSIMH, B TOM 4YHCJIE Oec-
IJTATHBIE), & TAKKE Yepe3 cafiThl, CoAepXKallue peKJaaMy JII060ro poaa; npojaxa u oOMeH
busnYeCKNX HOCUTEIEN, CONEPAKAIIUX JAHHBIH (hailil, JarXke eCiIi BO3HATIDaXK/IeHHe 3HAYNTEIBHO
MeHbIIIe Ce6eCTONMMOCTH HOCHUTEJIST; BKJIIOUEHNE JAHHOrO ¢aiijia B COCTaB KaKUX-Iub0 HHOpMa-
IIMOHHBIX M UHBIX IIPOJAYKTOB; PACIPOCTPAaHEHHE JaHHOrO (ailja B cocraBe KaKoil-nbo MIaTHOM
YCJIYTU WM B JIONOJHEeHUe K Takoil yciayre. C npyroi croponbl, paspermaercs: gapenue (Gec-
IJIaTHAs TIepeada) HoCUTeNei, CoaepKaIUX JaHHbIi (daiis, GecriyiaTHas 3anuch JaHHOro (aitia
Ha HOCHUTEJIH, IIPUHA/JIEXKAIINE JPYTUM II0JIb30BATEJIsIM, PACIPOCTPaHeHue JaHHOro daiiia de-
pe3 GecriaTHbIE AeleHTpan30BaHlble (daitnooomenabie P2P-cern u 1. 1. CChLIKM HA SK3EMILISIP
daiia, pacosozkeHHbI Ha oUINAILHOM CaliTe aBTOPa, Pa3pPelIeHbl 0e3 OrpaHuYeHui.

A. B. CroasipoB 3anpeuiaem Poccuiickomy aBTOPCKOMY OOIIeCTBY U JIIOObIM OpPY-
r'MM OPraHMU3aLusIM IIPOU3BOAUTH JIIOOOro poJa JUILEH3MPOBaHUE JIIOObIX €ro Npons3Be-
JEHUI U OCYILECTBJISITH B MHTEPECaX aBTOpa KakKylo Obl TO HU OBLIIO UHYIO CBSI3AHHYIO
C aBTOPCKMMM IIPaBaMHU [I€ATEJIbHOCTh 6e3 ero NucCbMEHHOI'O pa3pelleHns.



A.B.CTOJIAPOB

ITPOI'PAMMUPOBAHUNE

BBEJIEHUE B ITPO®ECCHUIO
n3/IaHNEe BTOPOE

B TPEX TOMaxX

Tom I: A3BI ITIPOTPAMMUWPOBAHUA

MAKC @npscc

Mocksa — 2021




YK 519.6834-004.2-+004.45
BBK 32.97
C81

C81

Cronsapos, Axjapeii Buktoposuu.
IIporpammupoBanue: BBeZeHne B npodeccuio. — 3. 2-e, uctp. u
mou. : B 3 romax / A. B. Crosspos. — Mocksa : MAKC Ilpecc, 2021.
ISBN 978-5-317-06573-7.
Tom I : Aser nporpammupoBanust. — 704 c. : ui.
ISBN 978-5-317-06574-4.
DOI 10.29003,/m1982.978-5-317-06574-4

Vuebnuk «IIporpammupoBanue: BBefeHre B IPOGECCUIO» OPUEHTH-
POBAH HA CAMOCTOATEJILHOE U3y YEHUE U [IPEIIIOJIATAET UCIIOIL30BAHUE CU-
creM cemeiicrBa Unix (B T. 4. Linux) B posin CKBO3HOH cpezpl Jjist 00y e-
uus. IlepBolit TOM y4eOHIKA CONEPIKUT TPU UACTH, OXBATHIBAIOIIE Oa3HC
3HAHUN O TIPOrPAMMUPOBAHUAU KaK BUJIE JEATEJILHOCTHU.

B nepsyio gacTs Bonum n3bpaHHble CBEJEHNs U3 UCTOPUU BBIYUCIIH-
TEJIbHON TeXHUKH, OOCY2K/I€HHE HEKOTOPBIX 00J1acTell MaTeMaTHKH, MaTe-
MaTUYIECKUX OCHOB IIPOrPAMMUPOBAHUS, IPUHIUIBI TIOCTPOEHUsT U PYHK-
[IMOHMPOBAHUS BBIYUCIUTEIbHBIX CUCTEM, HaYaJbHbIE CBejleHusl 0 pabore
¢ komangHoi crpokoit OC Unix.

Bropast qacTp mocssmeHa HaYAJIbLHBIM HABBIKAM COCTABJIEHUS KOM-
nbIOTEpHBIX porpamm Ha npuMepe Free Pascal mox OC Unix. Marepuas
OPHMEHTHUPOBAH Ha u3y4eHue B Oy ymieM sizbika Cr; MHOTO BHUMAHUS /1€~
JeHO paboTe C aIpecaMy M YKa3aTeNsIMU, IIOCTPOEHUIO JUHAMHIECKUX
CTPYKTYP JAHHBIX; B TO K€ BpeMsl MHOIme Bo3MoxkHOcTH [lackass u3
pacCMOTPEHUsT UCKIIIOYeHbl. JlaloTcst cBeJIeHust 0 IpaBuIax 0OPMIICHUST
TEKCTOB IIPOTPAMM, O TECTHPOBAHUY U OTJIAJIKE.

B Tperbeii vacTu paccmarpuBaeTcs IpOrpaMMUPOBAHUE HA yPOBHE
MaIIMHHBIX KoMaHz (Ha s3blKe acceMmbiepa). Tekcr mpeimosaraer wc-
oJIb30BaHue ammaparHoil miardopmsr 1386 n accembiaepa NASM.

JI71s1 IKOJIBHUKOB, CTY/IEHTOB, IPEIOIABATEell U BCeX, KTO UHTEpe-
cyercsi IpOrpaMMUPOBAHUEM.

VIK 519.683+004.2+004.45
BBK 32.97

© Cronsipos A.B., 2016

ISBN 978-5-317-06574-4 (1.1) © Cronspos A.B., 2021,
ISBN 978-5-317-06573-7 C U3MEHEHUSIMU



OrJjiaB/ieHue

IIpeaucioBue nepBoe, PUAOCOPCKOE . . v o v v v v v v v oo v
IIpeaucioBre BTOPOE, METOAMIECKOE . . « + « v o o v o v o o v o
IIpeaucmoBre TpeThbe, HAMYTCTBEHHOE . . . .« « . « o« o v o o v o .
CTpyKTypa KHUIU M COIJIAIIEHUs], UCIIO/Ib3yeMbIE€ B TEKCTE . . . .

1. IIpeaBapuresbHbie CBe/IEeHUS
1.1. KOMIIBIOTEP: 9TO 9TO TAKOE . . . « v« v v o v o v e e e e o
1.2. Kak mpaBu/IbHO UCIIOJIb30BATH KOMITBIOTED . . . . . . . . . .
1.3. Terepb HEMHOTO MATEMATUKHM . . . . « « « « o o o o o oo o o
1.4. ITporpaMMBbI B JAHHBIE . . « .« « « o o v v e oo e e e e

2. A3pik ITackanp ¥ Havala TPOrpPaMMUPOBAHUSA
2.1. IlepBBbIe TTPOTPAMMBI . . « . « v v v v e e e e e e e e e e e
2.2. BeipaxkeHusi, mepeMeHHBIC W OMEPATOPHI . . . . . . . . . . . .
2.3. IlommporpaMMBL . . . .« .« . o
2.4. KOHCTPYHPOBAHHE TIPOTPAMM . . .« o« « v v v v e o e e o o
2.5. CUMBOJIBI U WX KOJIbI; TEKCTOBBIE TAHHBIE . . . . . . . . . . .
2.6. Cucrema tumo [lackamst . . . . . . . . ... . ...
2.7. Oueparop BhIOOPA . . . « v . . i e e
2.8. [IoTHO9KPAHHBIE IPOTPAMMBL . . « . « « o o o o o o v o e o o
2.9 QallIbl . . . . . .o e
2.10. Axpeca, yKazaTen U IUHAMAYIECKAS TAMSITb . . . . . . . .
2.11. EIi€ 0 PEKYPCHT . . .« o v v v i e e e e
2.12. Emg 06 oopMIIEHUN TPOTPAMM . . . . . o o o o o o o o . .
2.13. TecTupoBaHUE M OTIIATKA . . « « o o« v o v o v e e e e oo
2.14. Monynu m pazfenbHasd KOMIUISAIAS . . . . . . . . . . . . .

3. Bo3amorkHOCTHU TIpoIieccopa u s3bIK acceMbJiepa
3.1. BBogHast HHPOPMAIIAST . . . .« . v o v o e e
3.2. OCHOBBI cHCTEMBI KOMAHT 1386 . . . . . . . . . . ... ....
3.3. Crek, mMOAIPOrpaMMBbl, DEKYPCHS . . « « « « o o o o o o o o . .
3.4. OcnoBubie ocobernocTu accembiaepa NASM . . . . . . . . ..
3.5. Makpocpe/icTBa 1 MaKpPOIPOIIECCOD . . .« . « . . « o o . . . .
3.6. BzaumoyieiicTBre ¢ orepanuoHHON cucTeMoft . . . . ... ..
3.7. PaznenbHass TPAHCTISAIIAS . . « « o o o o v v v e e e e e o e
3.8. Apudmernka ¢ wIaBaoMe TOIKOH . . . . . . . ... ...
SaK/IIOUNTENBHBIE BAMEUAHUST « . .« « « o o o o oo e e o e o

CIHCOK JIATEPATYPBL .« « « o« v v v vt e e e e e e e e e e o

49
49
72
136
196

231
232
243
284
304
314
333
362
365
383
399
441
460
489
507



Conepzkanue

[IpenuciioBue nepBoe, umocodekoe . . . . . . ..o L.
IIpesmiciioBue BTOPOE, METOIUYECKOE . . . . . o o o o o o v . . .
MOXKHO JIM BBIYYUTb IPOIPAMMUCTA . . . . . . . . . . . . .
Camoo0y1eHne — 9TO TOXKe HE TaK HPOCTO . . . . . . . . . .
Brixon ectb, mnmn «Ilowemy Unix» . . . . . . . .. ... L.
IIprunna nepsasg — MaTeMaTHYECKAST . . . . . . . . . . . . .
IIpuunna Bropast — ICHUXOJIOTHYECKAST . . . . . . . . . . . .
IIpuunna TpeTbst — SPrOHOMHMYECKAS . . . . . . . . . . . . .
IIpruanna derBépTast — MeJArOrHIECKasT . . . . . . . . . . .
SI3BIK ONPEIENIACT MBIIMITICHAE . . o . o o o o o v o oo o o o
Kak mcmoptuTs xopormyro nieio u Kak e€ cmacTé . . . . . .
[IpesciioBue Tperbe, HAIYTCTBEHHOE . . . . . . . . . o . . . . . .
CTpyKTypa KHUTH U COTVIAIIEHH, UCIOIb3yeMble B TEKCTE . . . .

1. IIpeaBapuresbHbie CBEeIEHUS

1.1. KOMIIbIOTEP: 9TO 9TO TAKOE . . . « v v v v v v v v e e e o o
1.1.1. HeMHOTO UCTOPHT . . . . . « v v v v e e e e e
1.1.2. IIporieccop, MAMSITD, IMIHHA . . . . « « o « « o « o o . .
1.1.3. IIpunnunsl paboThl MEHTPAIHLHOIO IPOIECCOPa,

1.1.4. Bremame ycTpoficTBa . . . . ... ... L.
1.1.5. Nepapxus 3arroMUHAIONIAX YCTPOHCTB . . . . . . . . .
1.1.6. Pestome . . . .. ..o
1.2. Kak mpaBu/IbHO MUCIIOJIb30BATH KOMITBIOTED . . . . . . . . . .
1.2.1. OnepaluoHHbIE CUCTEMBI M BUJIBI [TOJIb30BATEIHLCKOIO
uHTEpdERCa . . . ...
1.2.2. Ucropust OC Unix . . . . .. .. ... .. .. ....
1.2.3. Unix Ha goMalmHeil MaIllliHe . . . . . . . . . . . . . .
1.2.4. IlepBblit ceaHc B KOMITBIOTEPHOM KJACCE . . . . . . .
1.2.5. JlepeBo karasoros. Pabora ¢ daitmamm . . . . . . . .
1.2.6. Komana u €€ mapaMeTpbl . . . . . . . o ... ..
1.2.7. lTabsionbr uMEH PaitaoB . . . . . . . . . . . ... ..
1.2.8. Ncropusi KOMaH I 1 aBTOIOIUCHIBaHIE UMEH (DaAMIOB
1.2.9. Yupapiienve BbIIOJHEHNEM 33789 . . . . . . . . . . .
1.2.10. Beimosinenne B GOHOBOM PEKHUME . . . . . . . . . .
1.2.11. IlepenanpaniieHre MOTOKOB BBOJA-BBIBOA . . . . . .
1.2.12. PeqakKTOpBbI TEKCTOB . . . « . « o v o v v v v oo o
1.2.13. IlpaBa mocryma K daitmamMm . . . . . . . . .. .. ..

10
20
21
22
23
24
25
27
27
29
36
39
43

49
49
49
63
66
67
69
71
72



Conepxanue 5
1.2.14. DuekTpoHHas JOKyMeHTanus (KoMaHna man) . . . . 118
1.2.15. Komangusre daitier B Bourne Shell . . . . . . . .. 119
1.2.16. IlepemeHHBIE OKPYKEHUS . . . . . . . « o o o o . . . 126
1.2.17. IlporokonupoBanue ceanca paboTbl . . . . . . . . . 128
1.2.18. I'paduueckast mogacucrema B OC Unix . . . . . . . . 128

1.3. Teriepb HEMHOTO MATEMATUKH . . . . « « « « o o o o o o o o . . 136
1.3.1. DyrleMeHTHI KOMOMHATOPUKH . . . . . . . . . . . . . . 136
1.3.2. [To3unuoHHbIE CUCTEMBI CUUCACHUST . . . . . . . . . . 152
1.3.3. IBOMYHAS JIOTHKA, . . . . . « o« v v v v oo et 164
1.3.4. Buibl 6ECKOHETHOCTH . « v v v v v v v e e e e e e e 170
1.3.5. AJIrOPUTMBI U BBIYUCIUMOCTD . . . . . « . « . . . . . 175
1.3.6. AsropuT™ u €ro CBOHCTBA, . . . . . . . . . . . . . .. 185
1.3.7. IlocnenoBaresbHOCTD AeficTBUi TYyT HE Ipr 9éM . . . 193

1.4. IIporpaMMbl B JAHHDBIE . . . . .« « o v v vt e e e o 196
1.4.1. O6 uamepenun KoamdecTBa HHPOPMAIAT . . . . . . . 196
1.4.2. MamuHHOe TIpe/ICTABICHUE TEIBIX TUCET . . . . . . . 204
1.4.3. Yucna c miaasaromeif TOYKOH . . . . . . . .. ... .. 210
1.4.4. TeKCTBI M SI3BIKA . . . « « « o v o e e e e e e e e o 211
1.4.5. Tekcr kak dopmar manaeix. KogupoBkn . . . . . . . 215
1.4.6. Bunapubie U TEKCTOBbIE JAHHBIE . . . . . . . . . . . . 221
1.4.7. MamuHHBI# KO/, KOMIUJISITOPBI U UHTEPIpPeTaTOpul . 224

2. 43k Ilackanap u Havaia IPOrpaMMUPOBAHUST 231

2.1. IlepBBbIe IPOTPAMMBI « . « . « v v v e v e et et e 232

2.2. BeipakeHusl, IepeMEHHBIE U OIIEPATOPBI . . . . . . . . . . . . 243
2.2.1. Apudmernyeckue oneparyu u MOHATHE THIA . . . . 243
2.2.2. llepeMeHHbIe, MTHUTIUAIN3ANNS U IpUcBamBanue . . . 246
2.2.3. Unentudukaropsl u 3ape3epBUpOBaHHbIE CI0Ba . . . 250
2.2.4. Box undopmaruu 175 e€ mocaeayiomneit oopaborkn 251
2.2.5. Beperucph HeXBaTKM paspsiaHoCTH! . . . . . . . . . . . 254
2.2.6. IIpocrast mocye10BaTE/IbHOCTD OIIEPATOPOB . . . . . . 256
2.2.7. KOHCTPYKITUSA BETBJICHUS . . . . . . . . . . . . . . .. 258
2.2.8. COCTABHOI OMEPATOD .« « « « « v v v v e v e oo o 261
2.2.9. Jlorudeckue BbIpaKEHUS U JOTUIECKUI THO . . . . . 263
2.2.10. Ilonarue nmukma; omeparop while . . . . . . .. .. 265
2.2.11. Ilukx1 ¢ mocrycioBueM; orepaTop repeat . . . . . . 270
2.2.12. Apudmernyeckue NUKJIBI U oneparop for . . . . . . 271
2.2.13. BJIOXKEHHBIE TMKJIBL . . .« « o o o e e v e o e e e 273
2.2.14. TIoOUTOBBIE OMEPAITIH . « . « . « « « « o o o v oo 277
2.2.15. ImeHOBaHHBIE KOHCTAHTBL . . . . . . « o « o« o . . . 279
2.2.16. Pa3nble criocoObI 3alIUCH 9UCET . . . . . . . . . . . . 283

2.3. IIommpoTpaMMBIL . . . . . . v v v e e e e 284
2.3.1. IIpometypbl . . . . . o oo 285
2.3.2. DYHKITIE .+« « ¢ v v vt e e e e e e e e e e 290



2.3.3. Jloruueckue (hyHKIINU U YCJIOBHBIE BbIpaxkKeHus: . . . 293

2.3.4. IlapaMeTpBI-TIEPEMEHHBIE . . . . . . . « o « « o o . . . 294
2.3.5. ['1obasibHBIE TIEPEMEHHBIE . . . .« .« o o o o 297
2.3.6. Oyukrun u no6o4uHble 3IDMDEKTH . . . . ... ... 298
2.3.7. Pexypcust . . . ... Lo 301
2.4. KOHCTPYUPOBAHHE TIPOTPAMM . . .« . « « o o o o v o v o o 304
2.4.1. Konnenmnus CTpyKTypHOTO IporpamMmMupoBanus . . . 304
2.4.2. VUckiiogennst U3 MpaBWI: OMEPATOPHI BbIxoma . . . . 306
2.4.3. Be3yC/IOBHDBIE EPEXOMBL  « . « o v v v o v o o e 310
2.4.4. O pasbueHUM POrpaMMbl Ha HOAIPOrpaMMbl . . . . 312
2.5. CUMBOJIBI U UX KOJbI; TEKCTOBBIE JAHHBIE . . . . . . . . . . . 314
2.5.1. Cpencrsa paboTsl ¢ cumBosiamu B [lackame . . . . . . 315
2.5.2. I[locumBOBHBIN BBOM HHMOPMAIIAA . . . . . . . . . . 319
2.5.3. Urenne no komma daitia u mporpaMMmbel-GuIbTpel . . 324
2.5.4. Yrenne umcen no Kouma ¢aitma . . . ... ... L. 329
2.6. Cucrema tunos Ilackajast . . . . . . . . . . ... .. .. ... 333
2.6.1. BeTpoeHHbBIE TUIIBI U TIOJIB30BATEIBCKUE TUIBL . . . . 333
2.6.2. JIlnana3oHbl U MePEIUCTAMbBIE TUIB . . . . . . . . . . 335
2.6.3. OO01ee MOHATHE HOPSIAKOBOIO TUI& . . . . . . . . . . 337
2.6.4. MacCHBBL . . . . . . . ..o 338
2.6.5. THII 3aIIUCD . . . . . v v v e i 346
2.6.6. KoncrpyupoBaHue CJIOXKHBIX CTPYKTYP JAHHBIX . . . 348
2.6.7. Ilonb30oBaTe/IbCKUE TUIBI U TTApaMeTpPbI MMorporpaMmM 349
2.6.8. IIpeoOpa3oBaHmst TUTIOB . . . . . . « « o o o o o o .. 351
2.6.9. CTpoKOBbBIE JINTEPAJIBI U MACCUBLI char’oB . . . . . . 354
2.6.10. Tun string . . . . . . .. ..o 357
2.6.11. Berpoennbie cpejicTBa paboThl cO cTpoKamMu . . . . 359
2.6.12. ObpaboTka mapaMeTpoB KOMAaHIHOW CTpOKH . . . . 361
2.7. Omeparop BBIOOPA . . . « . . . e e e 362
2.8. IlosTHO9KPAHHBIE TTPOTPAMMBI . . « . « .+« o o o o o o o 365
2.8.1. Hemuoro Teopum . . . . . . . ... 366
2.8.2. BbIBO/T B IPOM3BOJILHBIE TIO3UTIMH SKPAHA, . . . . . . . 368
2.8.3. JIuHAMUYECKHUI BBOML . . « « « v v v v e e e 369
2.8.4. YUpaBJIEHHE TIBETOM . . . . « o o v v o v e v e o o o 376
2.8.5. Ciay4aiiHble U ICEBIAOCTyYaAlHBIE 9ACTA . . . . . . . . 380
2.9. QalabL . . . . o e 383
2.9.1. OBImIMeE CBEACHUST . . .« v ' o v o e e e e e 383
2.9.2. TexcroBble QAMIIBI . . . .« o v v v 388
2.9.3. TunmsupoBanubie Gafabl . . . . . . . . . ... ... 392
2.9.4. BJIOYHBIN BBOI-BBIBOM, - « « « « v v e o v oo e e 395
2.9.5. Onepanun Haj GatioM Kak MEJIbIM . . . . . . . . . . 398
2.10. Aspeca, yKazaTem U IUHAMAYECKAS TAMSITb . . . . . . . . 399

2.10.1. YTo TaKOe YKA3ATENIb . . . . . . . . . .o 401



Conepxanue 7

2.10.2. Ykazaremu B [lackase . . . . . . .. .. .. ... .. 402
2.10.3. lnnamMuvdeckre IEPEMEHHBIE . . . . . . . . . . . . . 404
2.10.4. ODHOCBAZHBIC CIIMCKT . . . . v« o v o v o e e 408
2.10.5. CTEK M OUEPEMIB .« « « v v v v v e e e 418
2.10.6. IIpoxox 1o cuucky yKazaTejgeM Ha ykKasareab . . . . 425
2.10.7. /IByCBABHBIE CIUCKU; JIEKA . . « « « « o o o o o . . . 431
2.10.8. O630p Apyrux AUHAMUYIECKAX CTPYKTYDP HaHHBIX . . 436
2.11. Emé 0 peKypcum . . . . . . .. e e e 441
2.11.1. BanMHAsT PEKYPCAT . . « o o v v v v e e e 441
2.11.2. XaHOWCKME OAITHU . . . . . o . v o v v v oo oo o 442
2.11.3. ComnocraBjieHre ¢ 00PA3IMOM . . . . . . . . . . . . . . 449
2.11.4. Pekypcust npu paboTe CO CIIMCKAMH . . . . . . . . . 452
2.11.5. Pabora ¢ IBOMYHBIM AEPEBOM IIOMCKA, . . . . . . . . 455
2.12. Emg 06 oOopMIIEHUN TPOTPAMM . . . .« « o o o o o o o o o . 460
2.12.1. O posmmm ASCII-nabopa u aHrIHACKOTO si3blKa . . . . 460
2.12.2. JlomycTuUMBIE CTHJIM CTPYKTYPHBIX OTCTYIIOB . . . . 463
2.12.3. Oneparop if c BeTkoit else . . . . . . .. .. ... 464
2.12.4. OcoberHocTn oopMIeHUs omeparopa Bbebopa . . . 466
2.12.5. TlocmemoBaTebHOCTH B3anMOUCKIIIOYaomux if’os . 467
2.12.6. MeTku u omepaTop goto . . . . . . ... ... 471
2.12.7. MakcumaJbHas MUPUHA TEKCTa IporpaMMmbr . . . . 473
2.12.8. Kak pa30OUTh JJIMHHYIO CTPOKY . « « « « « o o o . . 476
2.12.9. TIpobGesibl U PA3HENATETH . « . « « o o o o o o o 483
2.12.10. Boibop umén (upeHTudUKATOPOB) . . . . . . . . . . 484
2.12.11. Peructp 6yKB B nMeHaX 1 KJIIOYEBBIX cjoBax . . . 486
2.12.12. Kak cipaBuUThCS C CEKIUAME OMUCAHUN . . . . . . 487
2.12.13. HemnpepbIBHOCTD COOJIIOJICHUS MTPABAT . . . . . . . 487
2.13. TecTUpOBaHUE W OTIIATKA . . « « o o« v o v o v e e o e oo 489
2.13.1. OTnagka B XKU3HU MPOIPAMMUCTA, . . . . . . . . . . 489
2.13.2. TecTnl . . . . . oL 494
2.13.3. OTnagodHast eYaTb . . . . . v o o v o v o 499
2134. Ortmagauk gdb . . . . . . ... 502
2.14. Monynu u pasienbHasd KOMIMISIIAST . . . . . « . . . . . . . 507
2.14.1. Monymu B Ilackanme . . . . . .. ... .. ... ... 509
2.14.2. Vcnonb3oBanne MoayJieit APyr U3 Apyra . . . . . . . 514
2.14.3. Monynb Kak apXuTeKTypHas €IAHUALA . . . . . . . . 515
2.14.4. OcnabiieHne CHEIJIEHHOCTH MOIyJIe . . . . . . . . . 515
3. BozMmorkHOCTH TIpolieccopa U sI3bIK acceMOJiepa 519
3.1. Beoguas mHQOPMAIIAA . . . . . ... 523
3.1.1. Kiraccuyeckue IPUHIUIIBL BBITOJHEHHUS IporpaMM . . 523
3.1.2. OcobenHoCTH TPOrPAMMHUPOBAHUS IO yIPABJIEHHEM
MYJIBTU38/Ia9HbIX OIIEPAIIMOHHBIX CUCTEM . . . . . . 526

3.1.3. Ucropusa mrardopmer i386 . . . . . .. ..o 529



3.1.4. 3HAKOMHUMCS C HHCTPYMEHTOM . . . . . . « . . . . . .
3.1.5. Makpocser u3 daitia stud_io.inc . . . . . . . . . ..
3.1.6. IIpaBuia odopmieHnsT acCeMOIEPHBIX IPOrPAMM
3.2. OcHOBBI cHCTEMBI KOMAH L 1386 . . . . . . . . . . ... ....
3.2.1. CucreMa PErUCTPOB . . « « v v v v v v e e e e
3.2.2. ITamsTh mostb30BaTENILCKOM 3ama4u. CerMeHTh
3.2.3. JIupeKTuBLI i OTBEJECHUS MAMATH . . . . . . . . . .
3.2.4. Komanaga mov # BUALI ONEPAHIOB . . . . . . . . . . .
3.2.5. KocBennasi azpecariusi; UCIIOJTHUTEIbHBIN aIpec
3.2.6. Pa3meps! oniepaHI0oB U UX JIOMyCTUMbIE KOMOWMHAIIAY
3.2.7. IlesouncieHHoe CIOXKeHWe U BBIYATAHUE . . . . . . .
3.2.8. llemounciennoe yMHOXKEHUE U JACJACHUAE . . . . . . . .
3.2.9. YcnoBHble 1 0€3yCJIOBHBIE TIEPEXOJBI . . . . . . . . .
3.2.10. O mocTpoeHUN BETBJICHUHA U UKJIOB . . . . . . . . .
3.2.11. VcioBuble nepexomsl u peructp ECX; 1uKIIbI
3.2.12. IIoOUTOBBIE OMEPAITIH . . . . . . . « « o o o o o o o .
3.2.13. CTPOKOBBIE OIMEPAIIANI . . . « v « v o o o o e o o o
3.2.14. Emé HeCcKOJIbKO WHTEPECHBIX KOMAaHI . . . . . . . .
3.3. Crex, MOANPOrPAMMBL, PEKYPCHS . . . .« « o « o o o o o o o . .
3.3.1. IlousiTue cTeKa u ero npegHa3sHaAYEHUE . . . . . . . .
3.3.2. Opranuzanus creka B poreccope i386 . . . . . . . .
3.3.3. JomosHuTEIbHbIE KOMAHIBI PAOOTEI CO CTEKOM . . . .
3.3.4. ITogmporpaMMbl: 00IIMEe TPUHIAIBL . . . . . . . . . .
3.3.5. Be3oB mommporpaMm u BO3BpPAT M3 HAX . . . . . . . .
3.3.6. Opranusarus CTEKOBBIX DPEHMOB . . . . . . . . . . .
3.3.7. OcHOBHBbIE KOHBEHIMY BBI30OBOB IOIIIPOIPAMM
3.3.8. JIOKAJIBHBIE METKH . . v o v v v o v e e e e e e e e
3.3.9. Ilpumep: comocTapieHne ¢ 06Pa3moOM . . . . . . . . .
3.4. OcuoBuble ocobernocTn accembaepa NASM . . . . . . . . ..
3.4.1. Kurroun u onmuu KOMaHJIHON CTPOKHA . . . . . . . . .
3.4.2. OCHOBBI CHHTAKCHCA, . « « « « o o e o oo oo o oo
3.4.3. TIceBIOKOMAHIBI . . « v v v v v e v o e e e e e e e
3.4.4. KOHCTAHTBL . . . . . . v v v v i it e e e e
3.4.5. Berauciienne BhIpaykeHU BO BpeMsi acceMOJIMPOBAHMS
3.4.6. Kpurndeckne BBIPDAXKEHUS . . . . . . « . o . . . . ..
3.5. MakpocpeicTBa U MAKPOIIPOIIECCOD .« . « « o« v o o o o o . .
3.5.1. OCHOBHBIE TTOHATHS . . « « « « o« v o oo e e oo
3.5.2. Ilpocreiinue TpuMEPbl MAKPOCOB . . . . . . . . . . .
3.5.3. OHOCTPOYHBIE MAKPOCHI; MAKPOIIEPEMEHHBIE
3.5.4. YcnoBHAST KOMITMJIAIIAST . . « « « o o o« o v o v o o o o
3.5.5. MaKpOMOBTOPEHUST . . « « v o v v v v e v e oo e o
3.5.6. MHOrOCTPOYIHBIE MAKPOCHI U JIOKAJTHHBIE METKH
3.5.7. MakpochI C IIepeMeHHbIM YHUCJIOM MTapaMeTPOB



Conepxanue 9
3.5.8. MakpoiupeKTUuBbI I pabOThl CO CTPOKAMH . . . . . 634

3.6. BzaumoseiicrBue ¢ onepanmoHHoit cucreMoit . . . . ... . . 635
3.6.1. Mynpru3aaqHoCcTh U €€ OCHOBHBIE BHIBI . . . . . . . 636
3.6.2. AnmapatrHast MOJJIep:KKa MYJIbTH3aJa9HOCTH . . . . . 640
3.6.3. IlpepbIBaHUS U UCKITIOUEHUST . . « « « « o o o o o . . . 643
3.6.4. CucremMHBIE BBI3OBBI U «IIPOTPAMMHBIE IIpepbiBanusy 647
3.6.5. Kousennus cucreMubix Bbr30BoB OC Linux . . . . . . 650
3.6.6. Kousenmus cucremubix Ber3oBoB OC FreeBSD . . . . 651
3.6.7. IlpuMepbl CHCTEMHBIX BBI3OBOB . . . . . . . . . . . . 653
3.6.8. IlocTym K mapaMeTpaM KOMaHIHON CTPOKH . . . . . . 656
3.6.9. Ilpumep: KonmpoBanue daitia . . . . . . . ... ... 660

3.7. PaznenbHast TPAHCTSIIIAS . « « « o v o v v oo e e e e e o e 668
3.7.1. Tlommepxkka momyneir 8 NASM . . . . . .. ... ... 670
3.72. Ilpumep . . . . . . oL 670
3.7.3. OObEeKTHDBINA KOI U MAIIMHHBIA KOI . . . . . . . . . . 675
3.7.4. BUGIMOTEKT . . . . . . . . . . e 676
3.7.5. Anropurm paboThl peakTopa CBs3ei . . . . . . . . . 678

3.8. Apudmeruka ¢ maaBaromeil TOUKOH . . . . ... .. ... L. 682
3.8.1. ®opmMaThl YUCeJI C IIABAIOIIEH TOYKONH . . . . . . . . 682
3.8.2. ¥YcrpoiicTBo apudmernyeckoro compoieccopa . . . . 685
3.8.3. OOMEH JIaHHBIMU C COLPOIIECCOPOM . . . . . . . . . . 688
3.8.4. Komanpl apudMeTnIecKux JefHcTBuii . . . . . . . . 690
3.8.5. Komannp! Boraucienus mareMarndeckux Gyakmmit . 693
3.8.6. CpaBuenue u 06paboTKa €ro pe3yabraToB . . . . . . 695
3.8.7. UckiiounTesibHbIe CATYyAllnd U UX 00pabOTKa . . . . . 697
3.8.8. Uckmiouenua n Komanga wait . . . . . . . . . . ... 699
3.8.9. YupaBjieHHE COMPOIECCOPOM . . « « « « v o o v o o . . 700
SaKIIOYNTETBHBIE 3AMEYAHMS . + .« + « o v o v e v o e e e e e e o 702

CIHCOK JTUTEPATYPBL « .« « v o v v e v e e i e e e e e e e e e o 703



IIpeaucaoBue nepBoe, durocodckoe

Kuura, KoTopyio BbI 4uTaeTe, MpeICTABISIET CODO MPAKTUIEeCKN YHU-
KaJIbHOE sIBJIEHWE — HO Pedb B JIAHHOM CJIy4ae UIET HE O €€ COJEep KaHWM,
9TOMY ACIIeKTy TyCKail OIeHKYy MaJayT apyrue. Pedb mmaéT o TOM, KaKuM
006pa3oM KHUTA — TeIepPh y2Ke BTOpoe e€ M3/1aHne — IOSIBUIACH Ha CBET.

Wnest HanmcaTh KHUTY, TOIO00HYO TOM, MOSIBUIACH Y MEHS JIOCTATOYHO
JaBHO, W MOTPEOOBAIOCH JIET MATH, YTOOBI 3a[yMKa MPEBPATHIACH B KOH-
KPEeTHBIN KpayadaH nHroBbiii poekT. OUbIT HAIMCAHUS KHUI' Y MeHs K
TOMY BpEMeHH y:kKe ObLI, U JOCTATOYHO OOJIBIION, HO HU OJIHA W3 paHee
HAMMCAHHDBIX MHON KHMKEK He IMPEBOCXOINIIA IO 00bEMY TBECTH CTPAHUIL.
Pamnbiire s Bcerma 06xoimuiicst CBOUME CHUJIAMU; 38 yMaB KHUT'Y, s IPOCTO Ca-
muicst u nmcas eé. Hekoropsie m3 Moux y4ueOHBIX 1TOCOOUIT OBLIN U3IAHBI B
yIeOHBIX 3aBEIeHUAX, e 1 padoTaio nian paboTas, Apyrue s OJaromnosryd-
HO U3JIaBaJI 3& CBOI CUET, OKyIIas TaKoe M3JaHue Ipo/iakeil JacTu TupazxKa:
[IpU TUPaXKe B COTHIO-JIPYTYIO IK3EMILISIDOB 9TO HE TaK CJIOXKHO, XOTS ¥
mosro. HeckosibKo pa3 s MpeupuHIMAJ TMOMBITKE B3aUMOJIEHCTBAS C U3~
JaTeIbCTBAMU; €CJTU Obl 51 COTJIACUJICS Ha WX YCJOBUsI, TO MHE He IIPUIILIOCH
OBl U3aBATh 38 CBOM CUET HEKOTOpPbIE M3 MOUX KHHUKEK, HO 3TUX KHUYKEK
He OBLTO OBbI HAa MOEM CaiiTe B OTKPBITOM JOCTYIIE: U3IaTE/IN BCETIa W BE3/Ie
TPeOYIOT MOJIHON epeladu UM MUMYIIECTBEHHBIX MIPAaB HA KHUTY, UTO IOJ-
HOCTBIO MCKJIIOYAET JerajJbHoe OeCIJIAaTHOE PACIPOCTPAHEHHE JIEKTPOHHON
Bepcun. Cnacubo, rocioza, He Had0: 5 MUILY CBOM KHUI'M, YTOObI MX YUTAJIH,
a He YTOOBI BBl HA HUX 3AIUOAIHN JeHbIU, 00 upas MOUX duTaTeseil.

Bcé 6b110 X0poro, moka MOU 38 lyMKHU He OTJINYAINCh MACIITAOHOCTHIO;
MHE BCerza yIaBaJioCh BBIKPOUTEL Tapy Oojiee-mMeHee CBOOOIHBIX HeIesb,
YTOOBI HAINMCATH TEKCT, U JIeCATh—IIATHAIIATD THICAY pyOJsIeit, ITOOBI U3-
JIaTh HAIMCAHHYIO KHIKKY. HO B 3TOT pa3 peajbHOCTH HECKOJIBKO OTINYa-
snach. Bo-mrepBbIX, 00bEM 33 IyMaHHON KHUTH U3HATAIBHO ITPEIITOIATAJICS
JocTaTovHo OoJbIuM. Hamo cka3aTh, YTO KHUTA MOIYIUIACh €Ié OOJIbIIE,
9eM IJIAHMPOBAJIOCH, W JIOBOJBLHO CHJIBHO — MPUMEPHO pas3a B ABa; HO U
B TOI KOH(MUTYpAIH, KOTOPasl IPEeIIoIarajgach UCXOIHO, ObLIO SICHO, UTO
eé n3manue B OyMare gaxke caMbIM HEOOJIBIITIM TUPAYKOM ITPEBOCXOTUT MOU
JIMYHBbIE (PUHAHCOBLIE BO3MOXKHOCTH.

Bo-BTopnIX, ¢ camoro madaJia OBLIO SICHO, 9TO JJIsI HAMCAHUS KHUTH
MHe TIPEJICTOUT CEPLE3HBIN TPY/10BOit Mapadon. HacTtu 3TOif KHUTH, TOCBsI-
MEHHBIE TPOrPAMMUPOBAHUIO HA s3bIKe acceMmbjiepa u a3biky Cu-++-, yxke
CYIIECTBOBAJIA B BIIE OTAEILHBIX KHUT; IJIAHUPOBAIOCH UCIIOIL30BATH TaK-
7K€ U CYIIEeCTBOBABIIYI0 KHUXKKY 110 OIEPAIMOHHBIM cucTeMaM (B TOM, 9TO
Ha 9Ty Te€MY IIOTOM IIOJIy9INJI0Ch, KHUYKKa «BBejeHne B onepamyoHHble Cu-
crembl» 2006 roma yragpiBaeTcs ¢ TPYJIOM, HO UCXOJIHO s €€ TaK CUJIbHO IIe-
penuchBaTh He cobupasicst). Tak wiu uHAYe, IPECTOSIIO C HYJIsl HAIMCATH
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BBOJIHYIO 9aCTh, 9aCTh, MOCBAMEHHYI0 [lackaiio u a3aM mporpaMMupoBa-
HUs, a TakxkKe J9acTb npo s3blK Cu. Vcmoms3yst MMEIOUiicst OMbIT, MPe-
CTOsIIIIe TPY/103aTpaThl s orieHus B 500 1acoB, U, KaK BBISICHUIIOCH, IOYTH
He omwubCcsi — ecjum Obl MHE XBAaTUJIO CHJIBI BOJIA OTPAHUYUTHCSI UCXOJIHO
3aIIAHNPOBAHHBIM O0BbEMOM PA0OTHI, TO KaK Pa3 CTOJBKO HA HEro Obl I
YIILTIO.

[IarbcoT yacoB pabouero BpeMeHrn — 5TO HUKAK He I1apa HeJlesIb U J1aXKe
HE I1apa MeCSIeB; ¢ yIETOM HAJIMYIUsl OCHOBHOI PA0OTHI HA HAIMCAHUE KHU-
' JIOJ2KHO OBLJIO YUTH 110 MEHBIIEH Mepe I0JIr0/a, IPUIEM [P YCJIOBUH,
9TO Ha 3TO BPEMsi s OTKAXKYCh OT (DPUJIAHCEPCKUX MOAPAOOTOK U IaCTHBIX
yPOKOB. B momosiHeHme K 9TOMY CyMMa, KOTOPYIO IPEICTOSJIO OTAATH 3a
U3/1aHNe KHUTH, [I0 CAMBIM OITHMHUCTUYHBIM IIOJCYETAM COOTBETCTBOBAJIA
MOeil 3apiuiare 3a IOJIrojaa. Beé 910 BMecTe IpeBpalnajio IPOeKT B IPO-
2KEKT.

MoxkHO 6bLTIO OBl 0OPATUTHCA K H3JAATEJISIM; CKOpee BCero, MHE yiia-
JIOCh OBl HafiTH KOro-HUOYIH, KTO COIVIACUJICH OBl 3aKJIOYUTH CO MHOM
TaK HA3BIBAEMBIIl JTOTOBOP aBTOPCKOIO 3aKa3a M JaXKe 3aIIATUI Obl MHE
KaKON-HUOYIb cuMBOIMUIecKuii Tonopap. Ho meno Tyt ne B ronopape. Pac-
MIPOCTPAHEHUE KHUTH B 9JIEKTPOHHOM BHJIE, KK I JIEJIAI0 9TO CO BCEMU CBOU-
MU KHUTAMH, OKa3aJI0Ch OBl TOT/a MOJTHOCTHIO UCKIIOYEHO; TPOINTATh KHU-
'y MOYXKHO ObLITO OBI JTUOO TOJIBLKO Ha Oymare, JubO, UTO €Imé XyKe, KYynue
3JIEKTPOHHYIO Bepcuto. Takoil BApHAHT MPOTUBOPEYUT MOUM YOEXK IEHUSIM;
B YACTHOCTHU, si TVIyOOKO yOEXkKJEH, 9TO IUIATATH 3a JIEKTPOHHBIE KHUTH
(ma m BooGImEe — 3a GUTHI M GANTHI) MOXKHO Pa3Be UTO JEKTPOHHBIMU K€
CKAHAMU, JTCHET.

[Ipex e yeM OKOHYIATETFHO OTKA3ATHCA OT CBOEH WMjen, s PEIu, Mpu-
TOM 6€3 0c000# HAIEKIbI, TOIPOOOBATH MOCJIETHIOI0 BO3MOXKHOCTH, KOTO-
PYIO BUJEJ: MOJIHBIN B TIOCIEHEE BpeMs kpayddardune; TIOMPOCTyY TOBOPS,
s PEIII MOMPOCUTD JIEHET Ha MIPOEKT y IIyOJUKH.

MocmoTpeB Ha caliTbl, OPUEHTUPOBAHHbIE Ha KpayadaHANHT, i BbIHY>XAEH Obln
0TKa3aTbCsA OT MUX UCMOJIb30BaHUA. TakumMm calitamm BOO6LLI'e HENb3A MNOJIb30BaTbCA:
paboTa ¢ HUMUK TpebyeT perncTpauumn, Npu KOTOPOli HEOBXOANMO MPUHATL KYCJIOBUS
NCNONb30BaHNA», @ 3TU YCNOBUA, B HAaCTHOCTUN, pPa3pewaoT TaMOLWHWM XO3si€BaM
pPaccbiNaTb 3aperncCTpMpoBaHHbIM MNOJIb30OBATENAM peKaMy n BOOGLLI,G BCé, 4TO UM
TaM B34YMQAETCA — N TAKOBbl YCJ/IOBUA NCMNOJIb30BAaHNA Ha BCeX Kpayﬂ,d)aH,D.VlHrOBle
caiitax, koTopble st Bugen. K ToMy e OHW ApY>XHO OTKa3sbiBatoTCs paboTaTb npu
OTKJIOYEHHOM B 6pay3epe JavaScript. el NONpoCTy HE MOry HNKOIro NpoCUTb NoCeLWaTb
noaobHble CaliTbl, 3TO UCKIIOYEHO.

Kpome TOro, s HE NPMEMAIKO TaK Ha3blBa€Mble€ «COLMANIbHbIE CETU», KOTOPbIE
BoObLLe-TO coBceM U He ceTn'. [loBepliaeT KapTUHY MOSI KpaliHsIs LEeNeTUAbHOCTb
B BblbOpe CpefcTB Nuapa v npo4deil NabancuTn: st KATErOPUHECKN HE FOTOB TEPMETH
HNYEro na>ke OTp,aJ'IéHHO HanoMunHarouwero cnamMm — B KOHLUE KOHUOB, MOA AuNcCcepTa-

HIoapo6bHOCTH 0 MOEM OTHOIIEHHH K TaK HA3BIBAEMBIM «COIHAIBHBIM CETHAM» H3JI0-
2KeHbI B Moell crarbe «Tearp KoHTeHTHOrO abcyprma. CoruaibHble CETH: UCTOPHS OIHOM
TEPMHUHOJIOTUYECKON HedopManui», KOTOPYIO Jierko Haiitu B VIHTepHETe C ITOMOIIBIO
TIOMCKOBBIX MAlIIVH.
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ums no dpunocoun Hasbieanack «HdopmaumrorHas ceoboga u MHGOPMaLNOHHOE
Hacuaney», a BbIPOC/NA OHA W3 UCC/IELOBAaHUS HAaCTHOrO BOMPOCAa O TOM, MO KaKuM
KOHKPETHO NPUYNHAM HEJIb3A CHUTATb CNaM NPOABJEHNEM CBO60p|bI CnoBa.

Mexay Tem, cobpaTb Hy>HO bbino conugryto cymmy B 600000 pybneli (peus,
HanoMHto, ngéT o Havane 2015 roga). Mpegnonaranock, 4TO MNONOBMHA 3TON CyMMBbI
YyAAET Ha 4aCTUYHYIO KOMMEHCALMIO MOero paboyero BpemMeHu, 4To No3Bosnao Obl
oCTaTbCA Ha NaBy, He TpaTsl BPeMsi Ha CliydaiiHble noapaboTky; BTOpasi NoJoBUHA
CyMMbI AO/DKHA Bbina yinTu Ha usganmne bymarkHoli kHuru. Beiknagbisas Ha ceoli calit
stolyarov.info aHOHC 1 MaTepuasbl NPOEKTa, 5, EC/IN COBCEM HECTHO, MOYTN HN HA
4YTO He HaAesICs, HO BCE-TaKM NpodyMas CUCTEMY MOOLLPEHNI AN TEX, KTO OKaXKeT
MHE MaTepuanbHYylO NOAAEpXKKY: 3a noxepTteoBaHue oT 300 pybneii s obewan yno-
MUWHaHME B CMCKe CMIOHCOPOB, KOTOPbI DyaeT noMeléH B KHUre, 3a NOXepTBOBaHMe
ot 500 pybneii — «pupMeHHbIi» KOMNAKT-AUCK € aBTorpacom aBTopa (oTMmedy, 4TO
HN OOWNH 3K3EMNAP TAaKOro ANCKa B NTOre He 6I>IJ'I HUKEM BOCTpe6OBaH, TaK 4TO 3Ta
naelika bbiia, BUAMMO, COBCEM HEyAAYHON); npu noxepTeosaHum ot 1500 pybneit —
3k3eMnsap ByMaXkHON KHWUIK, onsiThb Xe, ¢ aBTorpadom, a ot 3000 pybneii — kHUry
B MOAAPOYHOM MCMOJIHEHUN, B KOTOPOM OHa OyaeT n3roToBrieHa B COOTBETCTBUU C
KOJINYECTBOM TaKNX MOXXEPTBOBAHUIA.

MouTtn cpasy — BO BCSIKOM Cily4ae, CyLIECTBEHHO paHblle, HYemM MOCTYNuan nep-
Bble MOXXEPTBOBAHUSI — HECKOJIbKO YESIOBEK 3afajin MHe BOMPOC, 4TO Byner ¢ AeHb-
raMu, eCiy Hy>KHast CyMMa He cobepéTcsi; B OTBET s HAaNMCan OTAEbHYIO CTPAHUYKY,
roe noobewan xots 6wl 4TO-TO cpenaTb B NtOOOM Ciy4vae, faxke eciyM He noaydy
BooDOLe HU opHOro noxepTBoBaHusi. KOHKpeTHO st moobewasn, 4To ecan cymma co-
OpaHHbIX NOXXepTBOBaHUl OoKaxkeTcst MeHblue 25000 pybneid, s BCE paBHO Hanuwy
4acTb KHUMM, NOCBALWEHHYIO s3biky Cu, 1 n3gam e€ oTAenbHOW KHWUFOMA, NoC K To-
My B o4epefHoii pa3 gopabotato TekcT ceoeii KHurm no Cn++ u nepensgam eé B
YeTBEPTHLIN pa3. [pn cymme noxepTeoBaHmii ot 25 go 55 Thicay s noobewan po-
paboTaTb 1 nepensgaTtb Takxe CBOtO cTapyto KHKKY no NASM, npn cymme ot 55
fo 100 Tbicsay — nepepaboTaTh u nepenspath «BBeaeHne B onepaunoHHble cnucte-
Mbi», npu cymme oT 100 go 120 Teicsiy — HanucaTb YacTb, nocesAwEHHyto MNackanto,
N n3patb eé oTaenbHoil KHuroli. HakoHew, npu goctvxeHun nopora B 120 Teicay
s noobewan, YTo 3alyMaHHYtO KHUTY Hanuwy MOJIHOCTLIO U Npogosixy cbop aexer,
4TODObI caenaTb BO3MOXHbLIM eé u3gaHue. [aToii NpHATUS pelleHust s Ha3Ha4u
1 ceHTsbps 2015 ropa, Torga Kak OnNMUCbIBaeMble CODBLITUS NMPOUCXOAUAN B Havase
siHBapsi — aHOHC npoekTa b6bin gatuposaH 7.01.2015.

Mocne aHoHca gBa fHsi ObIIO TUXO; NEPBOE MOXEPTBOBAHME MOCTYNUIO Ha Cre-
p.yIOU.LMVI A€Hb, HO 3TO MO>XHO 6b|ﬂ0 HE€ CHUTATb:! NPOEKT pewunn noganepxaTb OANH
13 MOMX CTapblX 3HAKOMbIX, U3BeCTHbIA nog Hukom Gremlin. Kapycenb 3aBeptenach
nuwb 10 siHBapsi, KOraa 3a AeHb MHE MPULLIO CEMb NMOXKEPTBOBaHUA Ha 0Byt CyMm-
My cBbiwe 14 Toicay. Monb3ysick cnydaem, st xoTen 6bl CaMbiM NCKPeHHUM 0bpa3om
nobnarogaputs [puropus KpaiiHoBa, KOTOpbIii, Np1CaB BTOPOE MO CHETY MOXXEPTBO-
BaHUe, HE NONEHUICA U AOHEC NHPOPMALMIO O NPOEKTE A0 LWMPOKON Nybamkm Yepes
NPEeCcnoBYThIE KCOLUMaANbHbIE CETU.

MepBblii n3 Hame4veHHbIX pybexeli B 25000 npoekT npeogonen yxe 12 siHBaps,
sTopoii pybex (55000) — 16 siHBapsi; 4 cpeBpans cymma nepesanuna 3a 100000, a
10 deBpansi — 3a marndeckue 120000, Tak 4TO BCe MOM «3anacHble BapuaHTbl» pa-
30M YTPaTWIN aKTyaNlbHOCTb; KHUTY TEMNEPb HY>KHO BbIN0 3aKaHYMBaTbL XOTb TYLLKOM,
XOTb Yy4esioM.
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KoHeuHo, He BCE BbI10 CTONb pafy>kHO; BvKe K BECHE NepBasi BOJIHA NOXXEPTBO-
BaHWUi OKOHYATENIbHO NCCSKIA, TaK YTO MHE AaXke MPULLIOCh NpepBaTb paboTy Hapg
pyKonuceto, 4Tobbl 3apaboTaTh geHer Ha cTopoHe. JleTom s goragancs coobwuts o
npoekte Ha caiite Linux.Org.Ru, otgensHoe cnacnbo ero Bnagensuy Makcnmy Ba-
JIIHCKOMY 33 pa3pelleHne Ha 3TO; aHOHC MOPOAUJ BTOPYHO BOJIHY MOXXEPTBOBAHMUIA.
B nepBbiii rof, NpoekT MHOMO pa3 «yXoAwa B MWUHYC» W CHOBA BblHbIpUBaJ, A0 MO-
cniefiHero BbINo HEMOHSITHO, XBAaTUT JIN AEHEr Ha U3JaHMe N B KAaKOM BUJE.

PaboTa Hag pykonuceto B To BpeMs Wwna Ha yaueneHue boapo. Yxe k 23 ceepa-
ns 2015 roga — 4vepes xankux noaTopa Mecsia nocie crapta — st 4obu pykonucs
yactn npo Cu, ewg 4vepes Mecsiy Jonvcan BBOAHYK 4acTb; MOTOM MpepBascs Ha
napy MecsiLieB, NOCKOJIbKY MPOEKT KaK pa3 YLIEN B MUHYC, @ Y MEHS HAaKOMWJINCh JpY-
rne pena. Bo3obHoBue paboTy B Havane uioHsi, s K 1 ceHTsbps Hanucan 4acTb npo
Mackanb, Npu3BaHHYIO «pacckasaTb MPOrpaMMupoBaHmey. DTO 4acTn s B Havase
npoekTa bonblue Bcero bosincs, Beap onbiTa npenogasaHus lNackans crygeHTam y me-
Hs1 He BbIJ10, @ YaCTHbIE YPOKM CO CTapLUeKacCHUKamMu, rotosawmmmucs Kk EMN — ato
He coBcem To. Ho popory, kak M3BECTHO, OCMAUT UAYLMIA; CTaB Ha TOT MOMEHT Ca-
MbIM 6onbwmm TEX oBckuM chaiisiom us Beex, KOTopble st Korga-1ubo pegakTuposan,
4acTb PyKOMUCK, NOCBSALEHHAS Ha4albHbIM HaBblkaM MPOrpPaMMUPOBaHUsI, MPUHECTA
U3PAAHYIO 03y TBOPYECKOrO YAOBJIETBOPEHUS, @ 3a04HO O3HAMEHOBA/la OKOH4YaHue
pYKOMUCKU Tex HacTeii, KOTopble TPebOBaNOCh CO34aTb C Hysi — OCTaJMCb TOJILKO
4acTy, KOTOPbIE Y>KE CYLLECTBOBAIM PaHbLUE B BUAE OTAENbHbIX KHUKEK.

B Hauase Hosi6pst 2015 roga pykonucb B TOM BUAE, KOTOPbI UCXOQHO MAaHMPO-
BaJICsl, OKa3anacb 3aBeplueHa. VITor nponssogun cTpaHHOe BrnevaTneHWe: CeEMb Ha-
creli (BBOgHas, MNackanb, accembnep, Cun, onepaLyoHHbIE CUCTEMBI, NapasiefibHOe
nporpammuposaHue n Cn++) pactsHynuce ax Ha 1103 cTpaHmubl, Tak 4TO KHUra
nosly4anach CAULWKOM TOACTON. [eHer Ha e€ nsgaHue, BNpoyemM, BCE paBHO He BbL1o,
a el s aKTUBHO MCKa/ XYLOXHMWKA, KOTOPbIfi MOr bbl HapucoBaTb AJjist 3Toro bes-
obpasus npuanyHyto 0b6noxkKy. oka pykonnuch YMTannm HECKONBKO MOWX ApPY3ei Ha
NpeaMeT ABHbIX KOCAKOB, Yy M€HSA, B AOBeEpLUEHNE BCEro, sABHO 0603H3L|V|J'|0Cb owy-
LEHNE, HTO B TAaKOM BUAE PYKOMUCb MHE HE HPAaBUTCS — B HEl He BblNo HECKOMbKINX
rNaB, KOTOPble OYeHb XOTeNOCh UMeTh (B 4acTHOCTM, rnae npo paboTy ¢ gpaiisepom
TepMuHana u bubnuoteky ncurses), a ewg Yem fanblue, TemM cuabHee 0603Ha4anoCh
KenaHue cHabanTb KHUry Yactamu, noceswéHHsiMn Tcl u Tcl/Tk, pasHbiM ak30TU-
YecknM sizbikam Bpoge Jlucna n lNponora, u nokasats, kak npumenste OOM gns
co3paHus rpacuHeckux nHTepdeicos.

Pasmbiwerus, kak BbITb fasniblie, BbUIMANCH B MAEK MPEBPATUTH KHUTY B TPEX-
TOMHUK, H4TO AaBas10 BO3SMOXHOCTb NpsMoO ceiivac n3[aTb NepBbl€ HaCTU, B KOTOPbIX
51 Obl1 yBepeH, 1 NPOAOC/IKUTL PaboTy Hafo BCEM, HTO Ka3afoCb CIAULIKOM CbipbIM.
Npes boina onybankoeaHa Ha caiite 15 gekabps n Bpoge 6bl He Bbi3Bana y nybaunku
BO3pPakeHUli, TaK 4TO 51 COCPEAOTOYN/ICS Ha MOAFOTOBKE MEPBOrO TOMA, BKJIOHAB-
LUEro TOJIbKO BBOAHYIO HacTb u 4acTb npo [ackanb. Kpome mHoxecTsa gopaboTtok
TEKCTa, BaXKHOW 4aCTblo 3TON MOATOTOBKM CTafio CO3LaHME PUCYHKA W An3aiiHa ob-
noxkun. Jpy3bsi nosHakomunu meHsi ¢ ausaliHepom Enenoii JomenHoBoli, koTopasi
bnectsiwe peanusosana oopMuBlLytocs Y MeHst naeto. CroxXeT pucyHKa, rge 3em-
HOWi LIap CTOWUT Ha TPEx KOCTbIsX Ha cnuHe Bara, eayuiero no nonto ¢ rpabnsimun Ha
Beslocumnese C KBaApaTHbIMU KONECaMU, a BOKPYT JIeTaeT ocpuresluas pbiba ¢ Kpblibsi-
MW 1N NepenoH4YaTbiIMn NanamMun, 1 NO3aMMCTBOBal U3 NPOU3BEAEHNSA, KOTOPOE NErko
oTbickmBaeTcs B VHTepHeTe no HasBaHuio «YanmBUTENbHbIE MUP NPOrpaMMuUpoBa-



14

Hus». VMcxogHoe npowsseperme npefcrtasasino coboli pucyHok dhnomacrtepamu no
whiteboard'y, koTopblli KTo-TO He noseHuscs cchotorpadbuposats. Bonbwoe cnacu-
60 aBTOPY OPUrMHANBLHOIO PUCYHKA 3a UAED, 0DECNeYnBLIYIO MEHS U3PSALHON [O301
NO3MTUBHOrO HacTpoeHusi. K coxkaneHuto, s No-npexKHeMy He 3Hato, KTO CO34aN 3TOT
PVCYHOK, HO HafelCb, YTO €C/IN €ro aBTOp KOrga-Hubyab yBuanT obBAOXKKY Moero
nepsoro Toma, Haw ¢ EneHoii pumeiik emy noHpasutcs :-).

MepBbiii Tom ywén B Tunorpacpuio 2 mapta 2016 roga. K Tomy Bpemenn noxept-
BOBaHMW bbino cobparo 4yTb Bosnbwe 400 Thicay pybneit; yunTbiBas KOMMNEHCaLMIO
Moero BpemeHu (a MOTPayveHo ero K ToMy MOMeHTY bbiio 557 4acos) n pacxofbl Ha
n3paHue, NPOeKT «yJeTen B MUHYC» nodTu Ha 34 Toicsiuu. TexHuyeckn y MeHs bbiia
roToBa PyKONuUCb BTOPOrO TOMa, HO U34aBaTb STOT BTOPO TOM BbIIO y>Ke He Ha YTO.
A ewé BTOpOIi TOM MOC/Ae AOMMUCLIBAHWUSA TaBbl NPO NCUISES N HECKOJIbKUX APYriuxX
dparmMeHTOB [OBOALHO CUIbHO pacnyx — axk go 650 ctpanuy. MocnegHel kannei
CTaJio HaBSI34NBOE OLLYLLEHWNE, HTO TEKCT MPO OMEPALMOHHBIE CUCTEMbI MHE B TEKY-
LLeM BUAE He HPABUTCS; BCE-TaKM KHIKKe « BBefjieHne B onepaLoHHble CUCTEMBI» K
TOMY BPEMEHUN UCMOJIHUIOCH AECAThb JIET, U YeM Aanblue, TeM Bosiblue MHE XOTeNoCh
eé pa3obpaTb [O OCHOBaHWUS 1 BbICTPOUTL 3aHOBO. B utore s pewnn Bo BTOpOI TOM
BKJIOYMTb TOJIBKO 4acTyn npo accembnep un si3bik Cu (nog obwmum HaseaHnem «Hwns-
KOYPOBHEBOE MPOrpaMMUpPOBaHME> ), @ OCTaslbHOE — CODCTBEHHO rOBOPSi, BCE, 4TO
BbILLJIO N3 TO CTapoll KHVWXKKW — JOBECTM L0 YMa, CHabauTb JOMONHUTENBHO MOJ-
HOBECHOIi YacTblo, MOCBALUEHHON KOMMbIOTEPHBIM CETAM, U N3[aThb OTAENIbHBIM —
TpeTbUM — TOMOM, o3arnasus ero «Cuctembl n cetu>.

HecmoTpsi Ha BCe CNOXHOCTHM, BbIXOZ NEPBOro TOMA Ka3aJiCsi BaXkHol nobegoii —
npexge BCero ¢ nAeiHo-puniocodckoli ToUKM 3peHnsi, BeAb N3aaTh €ro yaanoch 3a
CYET cOBpaHHbIX NOXXEePTBOBAHMIA, COXPaHUB KOHTPOJb 33 aBTOPCKUMU NpaBamMu u
BbIPBaBLUNCb TEM CaMbIM N3 KOMUPACTUYECKOrO 3aroHa, NMOCTPOEHHOrO /1S aBTOPOB
N34aTeNbCKO-MeaniiHON nHaycTpueil. Bbinn, Bnpoyem, n NpUYnHbI A5 HEYAOBNETBO-
pénHoctn. Cam-To 51, pasymeercsi, He cobupasncsi ocTaHaBnmBaTbecst Ha [lackane, Ho
nybavike, BugesLeli TONbKO NepBblli TOM, 3TO BbIIO HE BMNOJIHE NOHSITHO; pa3yMeeTcs,
TYT >Ke HaLL/JOCh U3PAAHOE KOJINYECTBO XeliTEPOB, 3asiBUBLUMX, YTO «YCTapeBLUMWA>»
[Mackanb BnapuBatoT y4eHMKaM TONbKO Te, KTO He 3HaeT Hu4yero gpyroro. /13paHne
BTOPOro ToMa siBHO Tpebosanocb hopcrpoBaTb Kak MOXHO bBbicTpee.

B anpene 2016 roga mHe npegnoxuau npoqnTtatb Kypc «Apxutektypa DBM
n s3blK accembnepa» B unnane MI'Y B Epesane; nsgats Tom «HuskoyposHesoe
nporpaMMuUpoBaHMe» A0 Havaja KOMaHAMPOBKMW 5, KOHEYHO, He ycmen — U, Hajo
CKazaThb, O4YEHb XOPOLUO, YTO He ycnen. YTeHune nekuynii, B OCHOBY KOTOPbIX S 3aJ10XKIN
COOTBETCTBYIOLLYIO 1aBY PYKOMUCHK, NMOKa3asio, YTO TaM eCTb 4TO UCMPaBUTb; KOraa
3a 4eBATb NeT fo storo — BecHoii 2007 roga — s 4uTan TOT ke KypcC B TallukeHTe
(n3 yero, cobcTBeHHO, 1 Bbipocna kHkka npo NASM), s ew@ He 3HaN HeKOTOPbIX
NtoboNbITHBLIX BEweli, Taknx, Hanpumep, kak koHseHuust CDECL n mHoro uero ewg;
yuTas nekumn B EpeBaHe, s oTH4ETNMBO yBMAEN, KaK UMEHHO CleayeT nepefenatb
HacTb MPUBEAEHHBIX B TEKCTE MPUMEPOB U KaK KOe-rae CTOUT CMECTUTb aKLEHTbI.

BepHyBwuce us Epesana, s caktnyecku Becb maii 2016 roga ynotpebun Ha
okoHyaTenbHyto gosoaky 4acteir npo NASM u Cu; BTopoii Tom ywén B neyaTtb B
Hayase UIoHS, N HAXOXKAEHUE NPOEKTa MO-NPEXHEMY B FyOOKOM « MUHYCE>» MEHsI He
OCTaHOBWJIO, OYEHb Y>K XOTEIOChb, KaK FOBOPSAT, «3aKpbITb relTasbT» U 3a04HO Npo-
LEeMOHCTPUpPOBaTh, 4To llackanb B MOEl KHUIE UCMOMIb3YETCS Y)K TOYHO HE MOTOMY,
4TO 51 SKODbI HMYero Apyroro He 3Hato; 3ametuM, Cn 51, ecim Ha TO MOWO, 3HaKo
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HaMHOTO JiyHLle 1 BOODLLE-TO MMeHHO eMy, a He [lackasito, y4y CTYAEHTOB eXerogHo
c 2000 roga. Pykonnce OTKpOBEHHO XKFfla MHE pyKu, U OTKAaAbiBaTb nybnunkauwmto
BTOPOro TOMa HE XOTEJOCh.

NTak, BTOpOil TOM OTNpaBu/ICs B NedaTb, a NPOEKT OKa3ascsi B MUHYCE NOYTH Ha
190 TbICsiH; 3TO y>ke BbII0 HamHoro bonblue, HYem st Mmor cebe nossonuTe. [Mocne ma-
pacboHa C n3gaHuem nepebiX ABYX TOMOB MHe B JltoboM ciiydae TpeboBancs nepepbis,
Tak 4YTO s YeCTHO 0bBABUA Ha caliTe, 4TO K paboTe Hafj TPeTbUM TOMOM BEPHYCh,
KOrAa MpPOoeKT BbIRAET N3 MUHyca. [lepepbiB, BNpoyem, A4nnncs He Tak goaro. 29 ceH-
T6psi 2016 roga, Noay4MB PEKOPAHOE MOXEPTBOBaHME Ha (DAHTACTUHECKYIO CYMMY
B 99999 pybneii, 5 y>ke He CMOr Jaliblue OT/IbIHMBATb OT paboTbl.

ﬂOrI/IKy N3NOXKEHNSA, NCNOJIb30BABLUYHOCA B CTapOI7I KHU>XKE MO onepaynoHkKam,
MPULLIOCE B UTOre MOJIHOCTLIO ciiomaTk. [na nogpobHoro pacckasa o HEKOTOPbIX
acnekTax paboTbl sapa TpeboBanoch, 4TObbI YuTaTeNb yxe bbin 3HakoM ¢ npobe-
MaMW, BO3HUKaOWMMN Npu AOCTYyNE K pa3gensaeMblM AaHHbIM, HO, KOHEYHO, NOCTa-
BUTb 4aCTb O NapasiieibHOM NPOrpamMMUPOBAHNMN PaHbLUE 4acTu 0D onepaLnoHHbIX
cucTemMax Kak siBneHun 6bino bl COBCEM HEXOPOLLIO; NPULLIOCL MaTepuan yxe dak-
TUYECKU FOTOBOM YacTh «PacnuiauTb» — OTAENbHO PacCKa3aTb, KaK BbIFASANT S4PO
C TOYKU 3PeHUsi MOJIb30BATENIbCKIX 33434, Kakne yC/Iyril OHO NMPEeAOCTaBSIET NOb30-
BaTENO-NPOrPaMMUCTY Ha YPOBHE CUCTEMHbIX BbI3SOBOB, U OTAENbHOVW HacTbio Oop-
MUTb CPAaBHUTENbHO KPaTKMiIA pacckas O TOM, Kak siapo ycTpoeHo BHyTpu. K atomy
fobaBunack CaMOCTOSITENIbHAS 4aCTb O KOMMBIOTEPHBIX CETSIX; OHA HAYanach C yxe
CyLLLeCTBOBaBLUEl r1aBbl NO CETEBbIM COKeTaM, obpocna NmMkHe30M no npoTokosam
cteka TCP/IP n BMecTe ¢ Ky4eil KapTUHOK BbIMaxasa MoOYTW HAa COTHIO CTPaHULL.

Mocne ronoBoKpy>KNTENbHOW CKOPOCTH, C KOTOPOI CO3AaBasiCst TEKCT ABYX nep-
BbIX TOMOB, paboTa Hag TPeTbMM MO HEOXKUAAHHO MEAJIEHHO, HE B MOCELHION
odyepefb M3-3a [OJITOrO MOWCKA MPaBUJIbHOW MOC/IEAOBATENLHOCTY N3JIOKEHNS, HO
TakXe W B CWy TOrO, 4TO HacTb MaTepuasia OKasanacb 3a Mpefenamu moeii obna-
CTU YBEPEHHbIX 3HAHWI, U MPULLIOCL HEKOTOPbIE BOMPOCHI BHUMATENbHO WN3y4YaTb.
Mpenogasatenn Bcneg 3a Pudapgom PeitHMaHOM 4acTO rOBOPSIT: XOYellb BCEPbE3
OCBOMTL MpeAMeT — NPoHUTaid no Hemy Kypc nekuunii. Celivac st Mory Ha ocHoBe COb-
CTBEHHOrO OMbITA 3asiBUTb, YTO HAMWCaTb MO MPeAMETY CODCTBEHHYID KHUTY — 3TO
MeTog ellg bonee HaaéxHbIli; B CBOE BPEMS S HECKOILKO JIEeT Y1Tan NeKUuumn no one-
PauUVOHHBIM CUCTEMAaM, HO, HECOMHEHHO, B XoAe paboTbl Haf KHUrOW s O npegMeTe
y3Han ewg bonbLue.

B utore 2017 roga pykonucb TpeTbero Toma BCE-Taku bObina 3aBeplueHa 1 oThaHa
Ha BbIYUTKY KOoppekTopy, a 14 utona 2017 r. — B AeHb, KOrga cCakpaMeHTaNbHOE Hnc-
5o cekyHg ¢ 01.01.1970 nepesanuno 3a nonTopa Muaanapaa — TOM YLIEN B ne4vaTb,
0 4€M 51 He CMOr OTKa3aTb cebe B y4OBOJLCTBUAN YNOMSIHYTb NPY PAacCKase O CUCTEM-
HOM Bbi30oBe time. [poekT, HekoTOpoe BpeMsi NpebbiBaBLUNi B PUHAHCOBOM MJItOCE,
OnsATb «YTOHY/ B MUHYCE>», B 3TOT pa3, NpaBaa, He Tak rinyboko — Ha 117 Teicsay. O6-
Liee BpemMsi paboTbl Haf PYKOMUCHIO COCTABWJIO K 3TOMY MOMeHTY 975 4acoB — noyTu
BOBOE 6OJ'IbLIJe T€X HECHACTHbIX NATU COTEH, KOTOPbIE A NCXOAHO NJIAHNPOBAN; BNpoO-
YeMm, 51 Beflb MoHavany He cobupancs npeepawwats crapyto 200-CTPaHUYHYIO KHUXKKY
no onepauunoHkam B nosHoBecHblli 400-cTpaHWYHbIA TOM, fa 1 B NepBbIX 4BYX TO-
max (nocre oTkasa oT ugen nybnnkoBaTb OAHY BOJbLIYIO KHUTY) MOSIBANIOCH MHOTO
TaKoro, 4ero mMorso 6ol n He HbIThb.

CaMbIM My4UTENbHBIM CTan NocieaHuii, YeTBEPThIli TOM Nog obwum 3arosios-
koM «[lapagurmbi». Ero, MoxHo ckasaTb, BooDLie UCXOZHO HE MAaHMPOBaNOCL —
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33 UCKJIIOYEHNEM TOI 4acTu, B KOTOPYIO JOJDKHA Oblna NpeBpaTWTLCS MOSi KHUXKKA
no Cn++, BblgepxaBliasi K TOMy BpemeHun Tpu n3gatus. o mepe Toro, kak kHura
npeBpaLlanacb B YETbIPEXTOMHUK, CO3PEBAJIO NOHUMAHMNE, YTS S XOUY BULETbL B YeT-
BépTom Tome, kpome npecnosytoro Cu++. Monyyvanocs 4OBONLHO NOrMYHO: NEPBbIi
TOM — caMmble asbl (Ha YPOBHE «MPOABUHYTONR» LUKOJbI), BTOPO TOM — TO, KaK BCE
Ha camom gene paboTaer, TpeTuii — «CUCTEMLUMHA», a YETBEPTLIA — «NPUKNAL-
Hyxa», B KOTOPOii He Bcerga KpuTu4dHa 3hdeKTUBHOCTL 1 MOXHO cebe no3BonuTb
BCEBO3MOXHblE «BOJIBHOCTU» CO CTUJIEM MbILLJIEHNSI.

O6bém npeacrosieil paboTbl, oTKpoBeHHO rosopst, nyran. CHavana st He npuka-
Cascs K PyKOMncK, NoTOMY YTO MPOEKT NpebbiBan «B MUHyce», HO 2 okTsbps 2017 .
3TO oNnpaBAaHNE NCHE3NO: NMPOAAXKWN KHUT N NpoJo/HKatowne NnoCTtynaTb NOXXKEPTBOBA-
HMS BbIBEAU MPOEKT B MJIIOC, B KOTOPOM OH C Tex nop u octasasncsi. Ho gaxe torpa s
He cpa3y cMmor cebsi 3acTaBuTb NPOAO/IKNTL paboTy: BecHol, fobuBas TpeTnii Tom,
A HAHYNCTO «BbIFOPEN», BOCCTAHOBUTLCA 3a JIETO MHE TOJIKOM He yAanoCb, NOTOM Ha-
BaJINJICS «BECENbIi» OCEHHMIT CeMecTp, 1 Anwb B sitHBape-cespane 2018 roga, korga
CTYAEHTbI CAaBa/in CECCUIO N OTAbIXaZIN HAa KaHNKYNAX, a NpenogaBaTenn Moran ce6e
MO3BONUTbL HUYEro He AenaTh Lesblii Mecsil, MHe yaanock bonee-meHee npuiitu B
cebsi.

B Havane cemectpa crygeHTbl ybepunu meHsi cHoBa (yxe B 4eTBEPThHIA pas)
nepen3gaTth «Beeperue B Cu++>», ans dero notpeboBanoch, kak roBopsiT, «BOC-
CTaHOBUTb KOHTEKCT», 1 3TUM 5t BOCMOJIb30BasCs, HTODbI NPoAo/HKuTL paboTy Hag
4eTBEPTLIM ToMOM. HauaTb npuwiiock, Kak BOANTCS, C NepekpanBaHusi CTPYKTYpbl
yacreii. VicxogHo st nnavmposan uetbipe yactu: no Cu++, no kakoii-Hubyab 6ub-
nnoTeke BugxeTos ansi cosganus GUI (npeacrtasbre cebe, s gaxke gymarn, 4to 310
bynet Qt; 4yp meHs), no ckpunTurry Ha npumepe Tcl (nntoc 3aogHo Tcl/Tk) u no
«3K30TUYECKNM > si3bikam Bpoge Jlucna v Mponora, rae, cobcTBeHHO, st 1 NIaHUPO-
BaJl PacKpbITb, Kak roBopsiT, TeMy napaaurm. lNpakTudeckn cpasy crano sicHo, 4To
OTKNaAbIBaTb PAa3roBOp O MapagUrMax Ha Camblli KOHeL, TOMa — WAest COBEPLUEHHO
6pepoBasi; B KHuxKe Mo Cu++ Bb1N10 KOPOTEHBKOE NPEANCIOBINE, MOCBSLLEHHOE Napa-
ANrMam, HO B BOMbLUYIO KHUTY, B KOTOPOI MapagurMbl JOJKHbI Oblan cTaTb ogHUM
N3 OCHOBHbIX MPEAMETOB ODCY>XAEHUs, TaKOW MOBEPXHOCTHbLI TEKCTUK HE BMUCHI-
Basica. Tak NosiBUAACh 4acTb «O Mapaaurmax soobuie», nepsas B 4eTBEPTOM ToMe
n aessitas B obuweli Hymepauumn. Yacte no Cu++, koTOpasi NO NCXOLHON 3ajymke
[O/MKHA bbiNa cTaTh CeabMOl, OKa3anacb B UTOre AECATON.

Moé cobcTBeHHOE MOHMMaHWE MPOrpaMMUCTCKON [EACTBUTENbHOCTU TOXE He
ctosino Ha mecTe. B 2018 rogy 6bina onybnukoBaHa ctaths «Hucras komnunsuus
KaK napagnurMa nporpaMmMmpoBaHnsA>», HannMCaHHas B COAaBTOPCTBE C moeli ACNNpPaHT-
kol AHHOV AHUKUHOW 1 Ha TOT MOMEHT yXe bbiBwnM acnupaHTom Onerom ®panuy-
30BbIM; TEMY MHTEPMNPETNPYEMOrO 1 KOMMUINPYEMOrO UCMOJHEHUSI MHE MOKa3an0Ch
NpaBU/bHbIM Pa3BUTb B KHUTE, W HaWJy4LWM obpa3oM ANs 3TOro Noaxoauia 4actb
MPO CKPUMNTUHI — HO B TakOM BuAe €€ MpULLIOCh MOCTaBUTb YXKe MOoCse pa3roeBopa
06 «3Kk30TMHECKNX > (M NPENMYLLECTBEHHO UHTEPNPETUPYEMbIX) A3bIKaX; TaK 3TN ABE
4YacTy nomeHsAncbL Mectamu. Y1obbl He NaoauTb HacTu, mMaTepuan o rpaduHecKnx
uHTepdelicax n o npumeHerun ans Hux OOM s pewnn npucoeguHUTb K 4acTu Npo
Cu++; Tak cTpykTypa 4eTBEpTOro Toma obpena cBOil okoHYaTenbHbIl Bug. A ewé
[0 MeHsl BHE3aNnHO Zonépsio, Kak MMeHHO 5i3bik Cn ypooyeT MbILeHNEe HAa4MHAOLLMX
NPOrpaMMUCTOB, €CAUN €ro UCMOJIb30BaTh B 0DyYeHUN B Ka4ecTBe NEpBOro; pesysb-



IIpeaucnosue nepsoe, dunocodckoe 17

TaTOM 3TOrO «MPOCBET/IEHUSI» CTaJjl BKIIOYEHHbIV B 4aCTb O napagurmax naparpadg
«KoHuenTyanbHoe otinyune Cu ot lMackansay.

10 nrons 2019 roga MHe NPULINOCL U3bSATb U3 CBODOAHONR Npofaku ByMarkHbie
3K3eMMJisipbl MEPBOrO U BTOPOrO TOMa — UX OCTasoCh B HAJMYUU POBHO CTOJIbKO,
4TODbI BbINOHUTL 0bs3aTeNnbCTBa Nepes foHaiTopamu. Pykonuck veTsépToro Toma,
paboTa Haj KOTOPO K TOMY BPEMEHW AJINIACh Y>KE NOHTU ABa roAa, BCE elwé npebbl-
Bajla B COCTOsIHMU, BeckoHeyHO Janékom oT nybnukauuu, st gaxke npubAM3NTENLHO
He MOr npeAcka3saTb €€ AaTy; CTajo siICHO, 4To paboTy HyxHo dopcmposaTs. Bot
TOJIbKO BPEMEHMN Ha 3TO Y MEHSI TOJIKOM He Bblo — HaBanMAUCL Aena, He umetoLyue
K KHUTE€ HUKAKOrO OTHOLUEHMUS. TeM He MeHee, BOOPY>XMBLUNCb KOHCMEKTOM CBOUX
nekunii no Kypey «llapagurMbl nporpaMmMmpoBaHns», st BMJIOTHYIO 3aHSJICS HacCTbiO
0 «Hepa3spylatowux napagurmaxy. Yacte «npo napagurmbl Boobuie» bbiia kK ToMy
BPEMEHU Y>X€ rOTOBa, B 3aKJ/IOYNTENLHONM YacTu bbino 3aBeplueHo onucavue Tcl u
Tcl/Tk n ocTaBanoch camoe MHTEPECHOE — KOMMUISILMUS 1 UHTEPNPETALMS KakK na-
pagnrmbl; ewé «BuCes» MaTepuan npo rpaduyeckne nHtepdeiicel, HO NO KpaiiHeii
Mepe BbINo y)Ke MOHSTHO, HTO OCHOBONM nocnyxut bubnuoteka FLTK, Ha koTopoii k
TOMY BPEMEHN MHE MPULLIIOCh Aaxke chenaTb HEDONbLIOA KOMMepHeCKuli NpoeKTUK.

«Hepaspywatowasn» 4vacTe ybeguTenbHO NPOAEMOHCTPMPOBana MHe, MOYEM
yHT nnxa. Kasanocb 6bl, BOT nekumnm — mMow cobCTBeHHblE nekunm! — no Bcem
3TUM $I3bIKaM; MEPEBECTU UX B AUTepaTypHyto cdopmy, u geno caenavo. Kak 6ol He
Tak. Ha nekumsix MOXHO 6blso OTAENATHCA NPEANIOKEHNEM CAMOCTOSITENIbHO «3a-
ryranuTb>», Kak € nomolbto cyuectsytownx peanusaunin Common Lisp, Scheme u
Mponora nucaTe HacTosME MPOrpamMMbl, @ He T€ HU Ha YTO He rofHble UrPYLUKH,
KOTOpbIE CTYAEHTbI ODLIYHO 3amnyckatoT W3HYTpW MHTepnpetatopa. Jns KHurm Ta-
KOl BapuvaHT He MPOoKaTbiBaj, 1 MPULLIOCL B BONpoce pa3bupatbcs nogpobHo, pac-
CMaTprBasl pa3sHble peasnn3aLunmn; OYeHb JOIF0O He XOTENIOCh BEPUTb, YTO C HUMIK BCE
HacTonbko naoxo. PaboTa Haf 3Tol YacTblo pacTsiHynach Ha nosroga n bbina 3aeep-
weHa nuwb 12 pekabpsi; kK CHaCTbIO, MPULLIOCH B KAaKON-TO MOMEHT MpW3HaTh, 4TO
CKONIbKO-HUBYAL NpueMnembix peannsaunii Pecbana bonblue He cywecTsyeT B Npupo-
[le 1 0TKa3aTbCsl OT I1aBbl NMPO 3TOT $A3bIK, MHa4e BpemeHu bbl ywno ewg bonbuie. U3
NPUATHOrO 3[eCb CTOUT OTMETUTb, YTO 51, HAKOHEL,, PAaCCTaBWUJ TOYKM HaA iy, CBs-
3aHHbIE C KAPPUHIOM 1 KOMDOVMHAaTOPOM HEMOABUXXHOU TOYKM; B r1aBe Npo JieHNBble
BbIYMC/IEHNSI NPO 0D€e 3aKOBLIPUCTbIE CYLIHOCTY €CTb OTAESbHbIE Maparpadbi.

Mocne 3aBepLueHns 3TOV HaCTU MHE YAAN0Ch, BOCMO/b30BABLUNCL 3UMHER Ceccu-
el 1 KaHUKyNaMu, AOBOJILHO ONEPaTVBHO AONUCaTb, BO-NEPBLIX, M1aBy NPO Co3faHune
rpachuyecknx uHtepdelicos ¢ nomowpsto FLTK, u, Bo-BTOpLIX, f06UTL «bunocod-
CKME» aCneKTbl 3aK/IOYUTENBbHOW HYaCTN — PaCCMOTPEHUNE NHTEPRPETALMMN, KOMMUIIS-
LUV 1 CKPUNTWHra B KadecTBe 0cobbix napagurm. 9 despansi 2020 roga us pykonucu
Obl1a BbIKMHYTa MOCNEAHSIS NMOMeTKa «K aopaboTkey». YeTsépThili ToM nosyduncs
caMbIM TOACTbIM 13 Bcex — 656 cTpanuy, (npoTtus 464, 496 u 400 cTpaHuy, npegue-
cTBytownx ToMoB). Ha KOppekTypy 1 NOAroTOBKY K MedaTy ywén eweé noyTm mMecs;
TOM OTMpPaBWJICS B ne4vaTb JUWb 5 MapTa, Korga BO BCEM MUpe HapacTana Kopo-
HaBupycHasi naHuka. lNonb3ysice cnyyaem, xoten 6Obl ewé pas nobnarogaputs Anny
HwnkonaeeHy MaTeeeBy n gpyrux cotpygHukos msgatensctea MAKC [pecc, koTo-
pble BykBanbHO BbIpBaiW roToBbIli TOM U3 Tunorpaduy B NOCNEAHUIA feHb nepeg
«Bceobwmnm 3akpbiTuemy» — 27 mapta 2020 roga.
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MprumedatenbHo, 4To obuiee Bpemsi paboTbl Hag pykonucbio coctaswao 1703
Yaca, U3 Hux 728 ywno Ha 4eTBEpThlii TOM. Ha MOMeHT oTnpaBku 4eTBEPTOro TomMa B
neyaTtb obLyee KONMHECTBO COBpaHHbIX NOXePTBOBaHWA cocTasuno 1173798 pybneii.

Mexay Tem nepBbix AByX TOMOB B MpPOAaxKe yXe JaBHO He Oblio, 3K3eMnisipoB
TPEeTbero OCTaBafioCb COBCEM HEMHOrO; pabouume sK3emMnasipbl NeEpBbIX TPEX TOMOB
NecTpenu NomMeTKamu, MJtOC K TOMY Haspesia CepbesHast WAEOoornyeckas nepeaen-
Ka, obyc/lioBieHHast HAKOHEL-TO HAaCTyNMBLUMM Npo3peHmeM Ha Temy [lackans, Cn un
nobo4Hbix 3chcpekToB. BCé 3TO noaTankneano K MbICAU, 4TO CO BTOPLIM M3LaHUEM
TSHYTb He ciieayeT. AHOHC Havana paboT Hag BTOPbIM N3JaHUEM, COAEPXKABLUNG 3a-
OLHO MJiaHbl NO CO3AAHMIO 3aJa4YHNKA B NOAAEPXKKY BCell KHuUru, 6ol onybinkosaH
Ha calite 13 mas 2020 roga; yBbl, 1 HE Cpa3y CMOr 3acTaBuTb cebsi HavaTb paboTy
Haj PYKOMUCHIO — TBOPSLLNIACS B CTPaHE KOPOHABUPYCHbIVi Mapa3m KOHCTPYKTUBHOIA
LeATensHOCT He cnocobcTBoBasn. B mae y meHs nonyumnncs BCero ognH OCMbIC/IEH-
HbIi pabouuii feHb, B XOLe KOTOPOro CTPYKTypa KHUrn bBblia nepectpoeHa — u3
YeTbIpéX TOMOB, CUJIBHO «MJIaBaloWUx>» no obbEMy, bbinn caenaHbl Tpym Toma obbE-
Ma bonee-meHee noxoxero. Bcg, Ha 4To MeHs1 XBaTUNO B MIOHE — 3a ABa <NOAX0AA K
CHapsify» BHECTU B PYKOMUCb MOMETKU, HAKOMUBLLNECS B NepBoM ToMe. Bonee-menee
nnoTHasi paboTa Havanack AMWb BaVXKe K KOHUY MO — U NoYTK cpasy bblna npe-
pBaHa OTNYCKOM; K CHaCTbi, UMEHHO 3TOT p,ByXHep,eJ'leblﬁ LLIOKOBbIN «LOTAObIX» B
BUAE BOAHOrO MOXOAA MsITOW KaTeropuu no3Bosini MHe bosee-meHee BEpHYTb MO3r B
pabouyee cocTosiHMe.

M3HayanbHO MHe Ka3asocb, YTO Ha MNOArOTOBKY PYKOMUCK KO BTOPOMY U3A4aHUIO
xBaTuT npumepHo 200 yHacos, Hy, MOXeT, 4yTb bonblwe. Kak BoanTcs, peasbHOCTb
BHEC/1a CBOUN KOPPEKTUBLI: TOJIbKO HA NMOArOTOBKY MNEPBOro TOMa 3TUX NPECNIOBYTbIX
Yacos yuwio 140 ¢ AUWHUM, 3aKOHYUTL C 3TUM yganock anwb 11 Hosbps. B sTo
>Ke BpeMs Mpoun3oLusa ewwé ogHa AOCTOWHAs YNOMUHAHUS UCTOPUS: S PELLUWJI, HaKO-
HeL, 4TO BCe, KTO MOru BOCTPebOBaTL CBOI «MPU30BOA» KOMMIEKT KHUI MEPBOrO
N34aHns, 3TO Y>Xe CAeNanu, W NyCTUSl OCTaBLUMECS BOCEMb KOMMJIEKTOB B NpoAa-
XKY; HECMOTPSA Ha 3aB€AOMO 3aBblLLUEHHbIE LEHbl, KHUXXKN pa3neTencCb 6yKBaﬂbHO 3a
Hegento. Cnycta gBa mecsiua u ewé 196 yacos paboyero BpemeHu nocnegHue no-
METKN «K A0paboTke» Oblan BbIKMHYTHI M3 HOBOrO BTOPOro TOMa; OCTaBasCs ewé
TPeTuiA, NONYYUBLUNIACS N3 CTApOro YETBEPTOro, HO OH BbILUEN MOCNEAHUM, CMUCOK
YKeNaTeNbHbIX NEPefEeNoK Y UCNPaBAEHN B HEM €LUE He yCrnen pacnyxHyTb, TakK YTO
MOXKHO BbINIO HAZESATLCS, YTO C HUM Noay4nTcs bbicTpee. Tak 1 BbIWO, HA Nepepa-
60TKy nocnefHero Toma xBaTuiao H4yTb Bonblue ABYX Hefleslb U « BCEro JiNlb» OKOJIO
50 yacos. 3aogHo st npuAayMal, Kak CAenaTb NPefMETHbIA yka3aTesb obwmum Ha BCe
TPpWU TOMa; 4Hero s He OXupaan, Tak 3TO TOro, 4TO €ro npuBeaeHne B OTHOCUTENbHBIN
NopsifoK CHECT eLUE OKOJIO COPOKa 4acoB.

Tak nnu nHaye, 4 chespans 2021 r. 1 CH4€N KHUTY FOTOBON KO BTOPOMY M3L4aHMIO.
C camoro Hayana nNpoekTa Ha Hero noTpadeHo bonbwe 2200 pabo4nx 4acos, U3 HUX
500 ¢ AMWHUM — Ha MOArOTOBKY TEKCTa KO BTOpoMy usgaHuto. O6bEM nosyHeHHbIX
noxepTeoBaHuii nepesanun 3a 1750000 pybneli, HO, K coxaneHuto, nsgarue by-
Ma>KHON KHUMM OTOpocuIo BanaHC «B MUHYCY; MPUMEYATENLHO, HTO 3TO CJYHUIOChH
Bnepeble ¢ 2018 roga, Korga NpoeKkT BEPHY/CS U3 OTpULaTebHOR 0baacTu nocse Bbi-
XOAa TPETbEro Toma; npu nybankauum 4eTBEPTOrO TOMa NPOEKT B MUHYC HE YXOAU,
JeHer XBaTuJo.

4 xoren 6bI cKazaTh cracubo BceM, KTO cOoOIa 00 ommubKax B TEKCTe
BBIIIIEIIITNX TOMOB; OTJIEJIbHOE OrpoMHoe criacubo Exarepune Acuruikoii 3a
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reporvecKuil KOppeKTOPCKUil TPy, rpanudarnuii ¢ nojasurom, u Ejene lo-
MEHHOBO# 3a MpeKpacHble OOJIOXKKH. XOTEJIOCh ObI TaKXKe MO0JIAr0IapUTh
Jleonna Yaiiky 3a BBICOKYTO OIEHKY KHUTU, IIPO3BYYABIILYIO B ITOIYJISIPHOM
Buzeobsiore. U, KoHEIHO, s TJIyDOKO NpU3HATEJIEH BCEM TeM, KTO ITPUHSLI
yaacrue B GUHAHCHPOBAHUU IIPOEKTA, TEM CAMBIM CZEJIaB €r0 BO3MOXKHBIM.
Huzke npuBoIuTCsl CIIMCOK JIOHHTOPOB (KPOME TeX, KTO IPEeIIOYE) coXpa-
HUTb WHKOTHUTO):

Gremlin, Grigoriy Kraynov, IIlep Apcenuii Baagumuposud, Tapanos Bacummii, Cepreii
Ceruenkos, Basiepusi [1lakupasinosa, Karepuna Mankuna, Unbs Jlobanos, Crozana
Tesnopanze, sanosa Okcana, Kynmukosa FOmus, Cokonos Kupuiin Biagumuposud,
jeckep, Kynésa Anna Cepreesna, Epmakosa Mapuna AsekcanaposHa, [lepeBeneniies
Maxkcum Oserosuu, Kocrapes Uan Cepreesuy, lounos Esrennii, Oser @paniry3os,
Crenan Xosonkus, [Tomos Aptém Cepreesuu, Anekcanap Beikos, Beno6oponos U. B.,
Kum Makcuwm, artyrian, Urops Dabman, Umomkus Hukura, Kanscun Cepreii
Anekcannposud, Esrennit 3emnos, [IIpamos 'eopruit, Baagumup Jlasapes, eupharina,
Huxkonait Kopouies, l'opomesckuit Anekceit Banepnesuu, Jlemenxos /1. /1., Forester,
say42, Aus «canjas» ®., Cepreit, big fellow, Bonkanos JImurpuit FOpbesud, Taneuxka,
Tarpana 'Vikora’ Asmarosa, Bensie Auzpeit, Jlomkuus: (Asekcauap u Jdapbs),
Kupunn Anekcees, kopish32, Exarepuna I'maskosa, Osier «burunduk3s» JlaBbiaos,
Hmurpuit Kpoubepr, yobibyte, Muxann Arpanosckuit, Anekcanap [lenenés,
G.Nerc=Y.uR, Bacunuit Aprembes, Cmupnos lenuc, Pavel Korzhenko, Pycian
Crenanenko, Tepemko I'puropuit FOpresua 15e65d3d, Lothlorien, vasiliandets,
Maxkcum @ununnos, [1ie6 Ceménos, Ilasen, unDEFER, kilolife, Ap6uyes, Psabunun
Cepreit Anaronsesud, Nikolay Ksenev, Kyunn Bagum, Mapus Tpodumosa, igneus,
Anekcanap Yepuos, Roman Kurynin, Biacos Augpeit, epraués Bopuc Hukonaesud,
Anexceit Anexceesud, 'eopruit Momkun, Braguvup Pynkuit, @exymos Poman
Cepreesuy, lanpun Henuc, [Tandépos Auton Anekcanmaposud, 0s80, 3yokos VBan,
Apxunenko Koucrautun Binagumuposuu, Acupsin Anekcauap, Imurpuit C. 'ycpkos,
Toitrunbaun Biagucias, Masutacu, D.A.X., Karanos Biagucias, Anacracust
Hazaposa, 'ena llBan EBrennesud, JIunapa Aznvinosa, Anekcauzap, izin, Huxonait
Tlononun, FOmua Kopyxosa, Kysbmenkosa Esrennsi Anatonnbesna, Cepreit «GDM»
Wsanos, Augpeit Illectumepos, vap, I'panmanosa Tarbsana OpseBna, Menbmos FOpuit
Huxkonaesu4, nvasil, B. Kpacubix, Orpoiskos Cranucnas Aunarosnbesud, Bysos enuc
Huxkonaesuu, capgelka, Boakosua Makcum Cepreesud, Biagumup Epmosenxo,
Topsiuast mona Biragumuposna, [Tonskosa Vpuna Hukonaesna, Aaron XBaH,
Usan K., CanbuukoB Asekceii, [llecnasckuit Anekceit Biagumuposud, 3omorapes
Poman Esrennesuu, Koncrantun I'maskos, Cepreit Yepeskos, Auzapeit Jlursunos,
IIy6un M. B., Ceimenko Anekceit, Hukosait Kypro, Kospurun Imurpuit
Amnaronbesny, Annpeit Kabanern, IOpuit Ckypckuit, Imurpuii Bensies, Bapanos
Buranuit, Hosukos Cepreit Muxaitnosud, maxon86, mishamm, Cuoupugonos Cepreii
Bsiuecnasosuu, Cepreit Yepeskos, Kupuiir @uiaros, Hamnsirue Auapeit, Bukrop
Hukonaesuu Ocrpoyxos, Hukonait Borpanos, Baes Asen, ITiiockos Astekcanap,
Cepreit Marsees a.k.a. stargrave, Wibs, aykar, Oser Baprynos, micky madfree,
Anexkceit Kypoukun aka kaa37, Hukomait Cmonun, I, JDZab, Kpasuuk Poman,
Hmurpuit Maanes, bergentroll, Usan A. @posos, Anekcanap Yamuu, Mycaumos 4. B.,
Sedar, Makcum Canosuukos, fdkosnes C. 1., Pycram Kanpipos, Habues Mapar,
ITokposckuit JImurpuit Esrensenud, 3aBopun Asnekcanap, Ilasmoues Cepreit
FOpbesuu, Pycram FOcynos, Noko Anna, Auapeii Boponos, Jlucuna Biagumup,
Anexkceit KoBypa, Yaiika Jleonnn Hukomaesua, Kopobans Imurpuii, Asnekceit
Bepecos, suhorez, Onbra Cepreesua Ilayn, Bo6opeikun Cepreit Boiagumuposud,
Ounoxronos Bragnmup, Amekcanap Cymupaunkuit, Makcum Kiaoukos, Axmcumon
Cepreii, Bagum Bagunmosua Yemomypos, rumiantcev, babera, Aprém Koporuenxo,
Esrennii [1leBkynos, Anekcanap Cvupaunkwuii, Aprém Illyros, SBaceeB 3aypbek,
Konstantin Slobodnyuk, Yan Zaripov, Burammit Bogpenkos, Anekcanap Cepruenko,
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Hennc Kysakos, Ilymuctsrit I1Imens, Cepreit CnuBak, suuuumcaa, l'arapun, Basnepnit
Taiinymnn, Anekcanap Maxaes (mankms), VD, A. B. Jluxaués, Col Kurtz, Imurpuii
Cepreesuu X., Anarosnuii Kamuaruos, Tabakaes Esrenuit Bramumuposud, Anexcanap
Tpomenkos, Mamora Auapeit, Copokun Aunpeit, Bypkun Usan, Anekcanap Jlorynos,
moya_ bbf3, Vilnur Sh, Kununc Anekcanap, Oleg G. Geier, Biagumup Hcaes (fBSD),
Dusimmonos Cepreit Biagumuposny, vsudakou, AniMath, Tanunos Esrenuit,
Bopo6sés B. C., mochalov, Kamuarckas LUG, Jloruanos Cepreit Biagumuposuy,
YucrakoB Aprém Augapeesud, A&A Cymumossr, denucos Henuc FOpovesuu, CyTynos
Anpnpeit Muxaitnosuu, kuddai, Ozepunkuii Anekceit Bnagumuposuy, alexz, Biagumup
Ioit, Bragumup Bepnosuukos, Cepreit JImurpuyaenko, Usannos Jauunn Uropesuy,
Bamsbicsios . A., Bragunmup Xansamun, Makcum Kapaces (begs), ErraticLunatic,
A.E. Apremses, FriendlyElk, Anekceit Cnaciok, Annpuesckuii Koncranrun
Anpnpeesny, Cykaués Buagucnas Bsuecnaposud, Aprém A6pamos, maxon86, Cokosios
ITaBesn Auapeesudu, Anexceit H, Huxkura ['ynsieB, Bomions Esrenmit, rebus  x

OmbIT 5TOr0 MPOEKTA 3aCTABUJI MEHSI BO MHOT'OM IIEPEOCMBICIUTD CBOE
OTHOIIIEHUE K OKPYXKAOIIel JeHCTBUTEIbHOCTH U B KAKOM-TO ILJIAHE Jia-
K€ TOBEPUTH B UEJOBEYECTBO. Bpsil JIn MOXKHO MPUIYMATh APYroe CTOJIb
Ke ybeuTeIbHOe J0KA3aTeTLCTBO TOMY, YTO MOSI JIeSIT€TbHOCTH BOCTPE-
OoBaHa U sI HE HAIPACHO TPady BpeMsi Ha CBOM KHUI'H. HO IJiaBHBIN BbI-
BOJI, U3 yCIlexa HAIero ¢ BaMU, JOPOrHe JIOHEHTOPBI, IPOEKTa COCTOUT B
TOM, ITO MbI MOXK€M, AeMCTBUTEJIbLHO MOXKeM oboiiTuch 6e3 Komu-
PaAlTHBIX ITApPa3UTOB M BOOOIIE MHCTUTYTA TaK HA3BIBAEMOI'O «aB-
TOopcKoro» (a Ha gesne cyry6o mszaresbckoro) mnpasa. Cosunaresn
CBOOOJIHOTO TTPOTPAMMHOTO ODECIIEUYeHNsT B CBOEH 0OOJIACTH MMOKA3AJU ITO
y2Ke IaBHO; B 00JIACTU XYJI0KECTBEHHOI JIMTEPATYPHI 9TO 0OCTOSITE/ILCTBO
yKe TOXKE MPAKTUIECKU OUYEBUIHO, MOPYKON TOMY MHOXKECTBO «CaMU3JIa-
TOBCKUX» caiiToB B lluTepHere m obmine JTIOOMTETHCKUX MTEPEBOIOB 3apy-
OEeXKHON «XYIOXKKU»; KHUIA, KOTOPYIO BbI JIEPXKUTE B PYyKaxX — 3TO eIé
OJIH BECbMa, HAIJISIAHBINA TBO3/(b B KPBIIIKY I'P0oba TPAIUIIUOHHOrO (T. €. KO-
[UPARTHOIO) M3ATeNbCKO-MeAUuiHOro 6usHeca, HOCTPOEHHOro Ha MHQOP-
MaI[MOHHOM HACHUJIUU, U OYeHb CePhE3HBIN MIAr K IIOCTPOEHUI0 CBODOIHOIO
nHMOPMAITMOHHOTO O0ITECTBa, B KOTOPOM JIIO[IA BOJIbHBI BCTYIIATH B KOM-
MYHUKAIUIO 110 000I0HOMY COMIACHIO TIEPEAIONIEro M TPUHUMAIOIIETro, He
OIJISIJIBIBASICh IIPH 9TOM Ha BCEBO3MOXKHBIX IIEH30POB U <«IIPaBOODJIa1aTe-
stett». C ar0it BecbMa yOeIuTEIBHON, XOTsI U HEDOJIBINOM 1M0OEI0M S XOTes
OBI CeroHs B OYEpETHON pa3 MO3aIPaBUTh U Bac, U cebs.

IIpeaucioBue BTOpoe, MeTOAMYECKOE

DTO MPEIUCIOBHUE s aJPECy0, KaK HU CTPAHHO, HE TEM, KOTO CUUTAIO
OCHOBHOI ayauTopueil MOeil KHUI'M, TO €CTb He TeM, KTO PEIINJI U3y4aTb
IPOrPAMMHUPOBAHUE; JIJIsi HUX Y MEHS IIPUIIACEHO eI OJHO IIPEJUCIOBUE,
KOTOpOE s Ha3BaJ «HAILYTCTBEHHBIM». UTO JI0O METOIUYIECKOTO IPEIUCIIO-
BUd, TO OHO IPeJHa3Ha4YeHO CKopee I TeX, KTO IPOrpaMMUPOBATh Yy2Ke
yMeeT, a TaKxKe U JJId MOUX KOJLJIEer-IIpero/iaBaTesieil; 3/1ech s MONBITAIOCh
OO'BbSICHUTH MO ITO/IXO, 8 3a0{HO U MPUIWHBI [TOsIBJICHUST ITOM KHUTH.
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MoxxHO s BBIyYUTH NPOrPaMMUCTA

Curyarusi, CJIOKUBINASCS CETOHS C TIOJANOTOBKONH HOBBIX ITPOTPAMMU-
CTOB, IIPU IIEPBOM B3IJIsIJI€ BBI3BIBAET OIIyIeHne U3psigHoro abcypaa. C oi-
HOHM CTOPOHBI, MPOIPAMMUCT — OJIHA W3 CaMbIX BOCTPEOOBAHHBIX, BBHICO-
KOOIJIAYNBAEMBIX U I[IPUA 3TOM JAeMUINTHBIX CIIEIUAJIHHOCTEH: KaIPOBBIi
roJiof, B 9TOil cdepe He McUe3aeT BO BPEMsI CAMBIX CYPOBBIX KPU3UCOB.
3apiiaThl KBAJIU(UIMPOBAHHBIX TPOTPAMMUICTOB CPABHUMBI C 3apILIaTa-
MI TOII-MEHE/[P)KMEHTA CPEJIHHUX, a WHOT/IA U KPYIHBIX KOMIIAHWI, U J1aXKe
Ha TaKyK 3apIuiaTy KaHJIMIaTa [IPUXOIUTCS IOJoJry uckarb. C apyroii
CTOPOHBI, GaKMUYECKU TPOPAMMUPOSAHUIO HU2de He Yuam. BoabIIuHCTBO
rperoiaBaTesieil BbICIINX y4IeOHBIX 3aBEIEHU, BELYIUX <IIPOrPAMMICT-
CKHUe» JUCIUILINHBI, CAMU HUKOI/[A He ObLIN IPOrPaMMUCTAMU U UMEIOT 06
9TOM BHUJE JEATEIbHOCTH BeChbMa IPUOJU3UTEHHOE MPECTABICHIE; OHO
¥ MOHATHO, OOJIBITMHCTBO T€X, KTO MOYXKET IPOrPAMMHUPOBATH 34 JIEHLIH,
B COBPEMEHHBIX YCJIOBUASIX MMEHHO IIPOrPAMMUPOBAHMEM U 3apabaThbIBaIOT.
B emmnnuamnbix «TomoBbIx» BY3ax cpeanm mpemojaBaTesieil BCE Ke BCTpe-
qaioTcsd OBIBINNE, a MHOLIA U JAEHCTBYIOIIME IPOIPAMMUCTBI, HO CATYAIIIO
B IIEJIOM 3TO He cracaet. JI1ou, OJIHOBPEMEHHO yMEOIIHe U IPOrPaMMUPO-
BATh, U yIUTh, BCTPEIAIOTCS JTOBOJBHO PEJIKO, HO JAXKe CPEIN HIX HEMHOTUE
CITOCOOHBI aJIEKBATHO TPEJICTABATL cebe OOIIYI0 METOANIECKYIO KAPTUHY
CTAHOBJIEHUsI HOBOT'O IIPOTPAMMUCTA; CYs 110 Pe3yJIbTaTaM, HaOJII01aeMbIM
Ha BBIXOJIE, €CJIM TAaKWe JIIOJM U €CTh, BOIJIOTUTH CBOE BUJEHUE IIPOrPaM-
MHUCTCKOTO 00pa30BaHus B KOHKPETHBI HADOp paccMaTpuBaeMbix B BY3e
JIUCHMILIMH UM He YIaéTCsl, CJAUIIKOM BEJIUKO COIPOTUBJIEHUE CPE/IBI.

C obyuenuem B BY3ax ectb u npyras npobjiema. AGUTYPUEHTHI TOCTY-
[MafoT Ha <«IPOrPAMMUCTCKHE» CIEIUAJILHOCTH, UMesl B OOJIBITUHCTBE CJIy-
YaeB BeCbMa NPUOJIM3UTEILHOE IIPEJICTABIEHUE O TOM, YeM UM IIPEICTOUT
3aHUMAThCHA. [IporpaMMupoBaHIe — 3TO OTHIOJIb HE TAKOW BUJ| JIESATE/b-
HOCTH, KOTOPOMY MOXKHO HAyYUTb KOI'O YI'OJIHO; 37eCh TPEOYIOTCA BEChMa
creruduyIeckue CriocoOHOCTH U CKJIOHHOCTH. 110 BosibiiomMy cuéry, Bce mpo-
rPAMMUCTBI — U3PsIIHBbIE U3BPAIIEHIIBI, TTOCKOJBbKY YXUTPSIOTCS MOy 9aTh
VAOBOJILCTBHE OT PAbOTHI, OT KOTOPO# JII000H HOPMAJTBHBIN YeJTOBEK OerKalr
6n1 6e3 oryisiyiku. Ho pacnossars Oy/yero mporpaMMICTa Ha BCTYIIATE b
HbIX 9K3amMeHax B BY3 wiu maxke Ha cobecemoBanun (Kakoro HULE HUKTO
HE [IPOBOJIUT) COBEPIIEHHO HEPEAIbHO, OCOOEHHO €CJIU YIEeCTh, UTO B IIKOJIE
[IpOrpaMMUPOBaHKe JIUOO BOOOIIE HEe U3YyJaeTCs, JIMOO U3YdaeTCs TaK, ITO
Jiydie Obl OHO He M3ydaJjoch. BhIiijieT u3 uejoBeKa TOJK WM HET, CTAHO-
BUTCS BUAJIHO OJIM2KE KO BTOPOMY KYPCY, HO BEIb B HMEIOIIUXCS YCJIOBUIX
(B oTsIume, 3aMeTHM, OT GOJIBITMHCTBA 3aI1a/[HBIX YHUBEPCUTETOB) CMEHATh
BBIOPAHHYIO CIIENUAIHLHOCTD €CJIM U BO3MOXKHO B TEOPUU, TO HA ITPAKTUKE
CJIUIIIKOM CJIOYKHO JIJIi MAaCCOBOI'O IIPUMEHEHUsI; OOJIBITHHCTBO CTY/IEHTOB
[PEIIOYUTAET JOYIUBATHCS Ha TOM CIIENUAJIBHOCTH, Ky/la W3HAYAJIbHO I10-
CTYIWIN, HECMOTPSI Ha OYEBUIHOCTH OMUOKM B €€ BhiOOpe. B mrore maxe
cpemu crynearos BMK MI'Y, rie umeer yecTs npemnojaBarTh aBTOp KHUIH,
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OyIyIIUX MIPOrPaMMUCTOB HaOJIIOJAETCs B JIyUIEM CIydae TPeThb, a Oyry-
MAX TOPOULUT TPOTPAMMUCTOB — IIPOIEHTOB JIECATh.

Bouibire Toro, ecth OCHOBaHUS MPEIIOIATaTh, YTO CO3/IAHUE IIPOrPAM-
Mucra B paMkax BY3a BooOIle npuHIMINAILHO HEBO3MOXKHO: PEMECJIO He
mepesiaéTcsi B CTEHAX yIeOHBIX 3aBEICHUIT, PEMECIIO MEePEIAETCs TOJBKO B
MaCTEPCKOil — OT JIeHCTBYIOIIEr0 MacTepa K YUEeHUKY, IIPUIEM HEHOCpe-
CTBEHHO B Iporiecce paboThl, U KACAETCs 9TO OTHIONH HE TOJILKO IIPOrDaM-
vupoBanus. [Ipu BCEM mpu 9TOM TPOrPAMMUCTBI OTKY/IA-TO TTOABJISIOTCS,
¥ BBIBOJI U3 3TOr0, BO3MOXKHO, HEYTEIINTEJIEH, HO HECOMHEHEH: CTaTh IIPO-
rPAaMMUCTOM Y€JIOBEK MOXKET TOJIBKO M UCKJ/IIOYUTEJIIBHO B PE3yJIb-
TaTe caMOOOydYeHUsi. 3aMeTUM, ITO MOATBEPKIACTCS U MOUM JIMIHBIM
OIBITOM, U OIIBITOM JPYTMX IPOrPAMMUCTOB: Ha MO BOIIPOC, CaM YeJIOBEK
YUWJICS IPOrPAMMUPOBAHUI0 WK ero Hayduiaun B BY3e, Broporo orsera
TIOK& YUTO He JaJI HUKTO.

CaMoo6leeHI/1e — 9TO TO2Ke He TaK IIPpOCTO

MHe mocYacT/IMBIIIOCh BCEPhE3 HAYATH IPOrPAMMHUPOBATH B CAMOM Ha-
gajie JeBSHOCTBIX — UMEHHO TOTJIa, KOTIa 3Ta mpodeccus BAPYT mepecTaa
OBITH YJIEJIOM y3KOT'O KPpyra HUKOMY He M3BECTHBIX JIIOJEil U IPEBPATUIIACE
B MaccoBoe siBjieane. Ho B Te BpemeHa Mup ObLT yCTPOEH HECKOJBKO MHAYE.
Tocnozpcrsyiomeii wardopMmoil (ecau BooOIEe MOXKHO TaK BBIPA3UTHCHA B
[PUMEHEHNN K PeasiusiM TOro BpeMenn) 6bita cucrema MS-DOS u e mMHO-
TOYMCJ/IEHHBIE KJIOHBI, & TUIUYHBII BHEITHUI BUJ[ S9KpPaHa KOMIIbIOTEPa 00-
pasosbiBasin cunre naneabku Norton Commander. Hammcars nmporpamvmy
st MS-DOS 6b1I0 HECTIOXKHO, CPEJICTB JIJIsl 9TOI0 OBLIO — XOTh OTOABJISIA,
¥ BCE 3TO BBLINJIOCH B YHUKAJBHBINA PACIBET JIFOOUTEIBCKOTO ITPOrPAMMU-
poBanus. Muorne u3 tex joburesteil cTasn IOTOM TPOMECCHOHATIAMH.

CoBpeMeHHbIe yCJIOBHUST KA9eCTBEHHO OTJINYAIOTCS OT SIOXU HAJAJA Jie-
BSIHOCTBIX. Bce rocrocrBytorye HblHe 1aT(OPMBI JI€JIAI0T aKIEHT Ha TPa-
duuecknit naTepdeiic momp3oBarTessa; cozmanne nporpamMbl ¢ GUI Tpe-
OyeT MOHWMAaHWS MPUHIUIOB COOBITUIHHO-OPHEHTHPOBAHHOIO IIOCTPOCHUS
MPUJIOXKEHUN, YMEHUsI MBICJUTb B TEPMHUHAX OOBEKTOB U COOOIIEHUil, TO
€CTh, TIOIIPOCTY TOBOPSI, ITOOBI CIEIATEH IPOTPAMMY, CHAOXKEHHYTO rpadmde-
CKUM MHTEPGENRCOM TOTIB30BATES, HYNHCHO YHCE ObiMb NPOPAMMUCTTLOM,
TaK YTO BAPUAHTHI <IOMPOOOBAJ — IOHPABUJIOCH» WJIU <IIOMPOOOBAT —
MOJIYIUJIOCh» OTCEKAIOTCsI cyrybo TexHmdecku. Bojiee TOro, HAYATH OCBO-
eHHe MPOTPAMMHUPOBAHUS C PUCOBAHUS OKOIIEK B OOJIBITUHCTBE CJIYYIaeB
O3HAYAET HEOOPATHMO TPABMUPOBATH COOCTBEHHOE MBIIIJIEHUE; TAKAsT TPAB-
Ma MOJIHOCTHIO UCKJIIOYAET JOCTUKEHUE BBICOKOH KBasmdukanuu B Oyry-
meM. Jlaxke 6e300uHbBI, Ka3aa0Ch Obl, aKT MOCTPOEHUS KaXKIOW IIPO-
rpaMMBbl [0 COOBITHIHO-OPUEHTUPOBAHHOMY IIAOJ/IOHY WCKAaXKAaeT MbIIILIe-
HUE; HEKOTOPbIe HAYUHAIOIINE YXUTPSIOTCS 38 HAIMCAHUEM OOpPAbOTYUKOB
COOBITUI HAYKMCTO YIYCTUTH (DAKT CYIIECTBOBAHUS TJVIABHOTO IUKJIA, BOC-
MPUSITHE TPOTPAMMBI TIEPECTAET OBITH IEJIbHBIM.
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EpuacTBeHHBIM TPUOEXKUIIEM TPOIPAMMUCTOB-JIIOOUTE Il BHE3AITHO
oKa3aJjiach BeO-pazpaborka. K coxkasiennio, HaUaB B 9TOH 00JIACTH, JIIOMH
OOBIYHO €10 Ke M 3aKAHINBAIOT. PA3HUIy MKy CKPHUIITAMHU, COCTABJISI-
OIUME BeO-CAWThI, U CEPHE3HBIMU MPOIPAMMAaMU MOXKHO CPaBHUTH, IIO-
KAJIYH, ¢ PA3IUINEM MEXK]Iy MOIEJIOM M KaPbEPHBIM CaMOCBAJIOM; KPOME
TOr0, IPUBBIKHYB K <«BCEIPOIIAIOINIEMY» CTHJIIO CKPUIITOBBIX S3BIKOB BPO-
e toro ke PHP, 6obImmHCTBO HEODUTOB OKA3BIBAETCS IIPUHITUITHAIBHO
HECTIOCOOHO MEPEeRTH K IPOrPAaMMUPOBAHUIO HA CTPOrUX SI3bIKAX — JIarKe Ha
kakoii-uubynb Jkase, He roBopst yke npo Cu, a xurpocmierenuss Cu-+-+
JIJISI TAKUX JIFOJIEN OKA3bIBAIOTCsI 38 TOPU30HTOM ITOHMMAaHUs. Beb-Koaephl,
KaK IIPABUJIO, HA3BIBAIOT Ce0sl MPOrPAMMUCTAMHI U 9aCTO JIaXKe MOJIyJIal0T
HEIJIOXWe JIeHbI'W, He T0/03peBasi MPU 3TOM, UTO TAKOE HACTOSIIEE IIPO-
rpaMMUPOBAHUE W 9TO OHU JJIs CeOsl TIOTEPSLIIH.

Broixosa ects, niu «Ilouemy Unix»

Beskuit pas, korja mosio2kenrne Ha9MHAeT Ka3aThCs OE3BBIXOTHBIM, €CTh
CMBICJI IOMCKATD BBIXOJ] TaM, TJIe €ro eIé He UCKaJu. B JaHHOM KOHKPETHOM
CJIydae BBIXOJ] U3 MTOJIOXKEHNS HEMEJIEHHO OOHAPYKUBAETCH, CTOUT TOJBKO
c/lesiaTh IIar B CTOPOHY OT O(DUCHO-IOMAIITHETO KOMITBIOTEPHOIO MEHHCTPH-
Ma Hamux JgHeil. OnepanyuoHHbie cucTeMbl ceMelicTBa Unix Ha MPOTSIXKEHIN
Bceit ucropun cetu VIHTEpHET MPOYHO W HE3BIOJIEMO YIEPXKHUBAJIA 32 CO-
00l CeKTOP CepBEePHBIX cucTeM; HaunHas ¢ cepeanabl 1990-x Unix-cucrembr
MPOHUKJIN HA KOMITBIOTEPBI KOHEUHBIX MTOJI30BATEEN, & CerOIHS UX JI0JIs
Ha HACTOJIPHBIX KOMIBIOTEPAX M HOYTOYKAX TAKOBA, YTO UTHOPUPOBATH €€
GoJibirie He noJiydaercsi. OcoOEHHO MHTEPECHOIH CTAaHOBUTCS Ta CUTYAIWSI,
ecin yaectb, uro MacOS X, ucrosib3yemasi Ha «POCKOIITHBIX» MaKOyKax,
npejicTaBisgeT coboit He 4ro mHOe KakK Unix: B €€ OCHOBE JIEXKUAT CHUCTEMA
Darwin, koropast oTHocuTCs K ceMeiicTBy BSD.

HecmoTps Ha Hajmune B IOHUKCOIOIOOHBIX CHCTEMAX IPAMDUIECKUX MH-
TepdeiicoB, O CBOEHl Pa3BECHCTOCTH YACTO IIPEBOCXOISAIINX MX AHAJIOTH
B cHCTeMax MeHHCTpHUMa, OCHOBHBIM HHCTPYMEHTOM IIPOMECCHOHAILHOIO
[I0JI30BATEJISI ITUX CUCTEM BCerjia ObLIa U OCTAETCs KOMaHJIHAs CTPOKa, —
IIPOCTO MTOTOMY, UTO JIJIs I€JIOBEKA, YMEIOIEro ¢ Heil 00paIaTbCst, IPaBUIb-
HO OPTaHM30BaHHAs KOMAHJ/HAs CTPOKA OKA3bIBAETCH CYIIECTBEHHO Y/I00-
Hee «MEHIOIIeYHO-UKOHOUHBIX> nHTepdeiicoB. BozmoxkuocTu rpaduaecko-
ro mHTepdeiica orpaHnIeHbl (paHTa3neil ero paspaboTInKa, TOTIa KaK BO3-
MOXKHOCTH KOMAHJIHON CTPOKM (pasyMeercsi, IpU MPAMOTHON €8 OpraHu3a-
1K) OrPaHUYEHBI TOJHKO XapPaKTEPUCTHUKAME KOMIIBIOTEPa; paboTa B KO-
MAaHIHOW CTPOKe MPOUCXOIUT OBICTpee, MHOT/IA B JIECATKU Pa3; HAKOHEII,
PYKHU, OCBODOXKIEHHBIE OT HEOOXOJIMMOCTHU ITOCTOSTHHO XBAaTATHCS 33 MBIIII-
KY, YCTAIOT CYIIECTBEHHO MEHbIIEe, epecTaéT 60JIeTh IPaBblil IIe9eBOi Cy-
cTaB U 3amnsacTbe. Mex iy mpounmM, s deJ0BeKa Boobie 0ojiee eCcTeCTBEH-
HO BBIPa’KaTh CBOU MBICJH (B JAHHOM CJIydae — IOXKEeJIAHWs) CJIOBAMU, &
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He kecramu. B cucremax cemeiicrBa Unix KOMaH/IHAsi CTPOKA OPraHU30-
BaHA CTOJIb IPAMOTHO, YTO €€ IOCIIOJICTBYIOIMIEMY MOJIOKEHUIO B KA4eCTBE
OCHOBHOTO mHTepdeiica HUYITO He yrpokaeT. B KoHTeKkcTe Hateit mpob/ieMbI
3/1eCh BasKeH TOT (paKT, UTO HAIKCATh IIPOrpaMmy, IIpeJHA3HAYEHHY O
st paboThl B KOMAH/IHOW CTPOKE, MHOT'O MPOIIEe, YeM MpOorpaMMy
¢ GUI; nammuane B Unix-cucremMax KOMaHIHON CTPOKH B KadeCTBE OCHOB-
HOI'O MHCTPYMEHTa pabOThI JejaeT BO3MOXKHBIM TO CaMoOe JIFOOUTEIhCKOe
MIPOrPAMMUPOBAHUE, KOTOPOE Ka3aJi0Ch OE3BO3BPATHO yTPAYEHHBIM, KOTIA
B MeiHCTpUME «cTapblii 1o6peiity MS-DOS cMenumIcs cucreMamu JTUHERKI
Windows.

[Ipy BHUMATETHLHOM PACCMOTPEHUU CHCTEMBI ceMeiicTBa Unix OKa3bI-
BAIOTCSI HE TOJILKO TIOJXOMSIIIM, HO W (B COBPEMEHHBIX YCJIOBUSIX) €JIMH-
CTBEHHBIM BO3MOXKHBIM BAPUAHTOM, KOJIb CKOPO pedb UIAET 00 obydeHUn
MPOrPAMMUPOBAHUIO. ¢l O3BOJIO cebe BBIJENUTh 31eCh YeThIpe TPUIUHBI.

HpanHa nmepBad — MaTeMaTu4veckKas

JIr0basi KOMIIBIOTEpHAST TPOTPAMMa €CTh, KAK HU3BECTHO, 3alliCh HEKO-
TOPOTO GA20PUMMA HA M3OPAHHOM S3bIKE IIPOrPAMMUPOBAHUs. UTO TaKoe
aJITOPUTM — HUKTO B ,JlefICTBHTe.HbHOCTH HE 3HaeT U 3HaThb, YTO MHTEPECHO,
HE MOXKET, HHAYe MPUILIOCH ObI BEIODOCUTH HA CBAJIKY BCIO TEOPUIO BBIUUC-
JIMMOCTH 3a0/IHO C TeOpHheil aJropuTMOB, 3a0BITh Te3uc Uépdua-Tohropumra
7 BOOOITE OTKA3aThCs OT TEOPETUIECKON COCTABJSIONIEl computer science.
Tem He MeHee NMPUHATO CUUTATH, YTO BCSIKUI AJTOPUTM BBIIOJIHSIET Npe-
00pa306anUE U3 MHONHCECTNBA CA08 (UENOUeK CUMBOA08) HAO HEKOMOPHIM
arPasumom 6 camo amo stce MHocecmso. KoHedHo, He BCSIKOe TaKoe Ipe-
00pa3oBaHre MOXKET ObITh BBIIIOJHEHO aJI'OPUTMOM, BeJlb MPeo0pa3soBaHmil
TaKnX, KaK HECJOXKHO ITOKa3aTh, KOHTHHYYM, TOTJA KAaK aJrOPUTMOB —
MHOKECTBO He 6ojiee weM cUYéTHoe; OoJiee TOTO, aJrOPUTM cam Mo cebe He
eCcTh Takoe NpeoOpa3oBaHMe, Belbh PEYb WHOT/IA MOXKET UITH 00 IK6UGA-
AEHMHBLT AITOPUTMAX, TO €CTh TAKUX, KOTOPBIE U3 OHOIO U TOTO K€ BXOJI-
HOT'O CJIOBA BCErJa «JEJIal0T» OJHO U TO K€ BBIXOJHOE; MHAaYe IOBOPS, JJId
OJIHOT'O U TOTO K€ MPpeoOpPa30BaHMS MOYKET CYIIEeCTBOBATH OOJIbINE OHOTO
ajropuTMa (ecau OBbITh TOYHBIM, JJIsl KAXKIIOIO IIPeodpa30BaHusl aJlOPUTM
Jbo He CyIEecTBYeT, JIO0 UX CyuiecTByeT GeCKOHeYHOe KomdecTBo). Tem
HE MeHee, BCIKUIl aJIrOPUTM BBIOJIHSIET UMEHHO TAKOe IIpeodpa3oBaHue, 1
TOJILKO 9THM OH, BOOOIIE rOBODsi, HHTepeceH. FKcim yroaHo, ajropurm —
9TO Takas IITyKa, KOTOpas Gepér HeKoe BXOJHOE CJIOBO (<«IPOYUTHIBAET>
€ro), 4TO-TO TaM TaKOEe KOHCMPYKMUGHOE JEJIAET U BBIAAET JPYroe CJIOBO;
HEOIIPEICJIEHHOCTD TIOHATUS 3/1€Ch 3aKII0YUEHA B CJIOBE «KOHCTPYKTHBHOES,
KOTOPO€e TOXKE, Pa3yMeeTcs, HEBO3MOXKHO OIIPEJIEIUTD.

Mmuorue mporpaMmbl B cucTteMax cemeiictBa Unix paboTaroT MMEHHO
TaK: YUTAIOT JAHHBIE U3 CTAHJAPTHOTO MOTOKA BBOJA W 3aIUCHIBAIOT UX
B CTaHJAPTHBII IIOTOK BbIBOZA. Takue mporpaMMbl HUMEIOT J1ayKe CBOE Ha-
3BaHUE — Puavmpo. Biaarogapst pa3BUTHIM CPEICTBAM KOMAHIHON CTPOKM
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TaKue MporpaMMbl-(OUIBTPBI MOYKHO KOMOMHUPOBATE «HA JIETY», PeIlasi Ca-
Mble pa3HOODOpa3HbIe 3aJa9M, CBOIANINECS K Ipeobpa30BaHmio TekcTa. 11o-
CKOJIBKY TEKCTOBOE IIPEJICTABJIEHUE MPAKTUYIECKHA YHUBEPCAJILHO, ajrebpa
KOHCOJIbHBIX IIPOI'PAMM OKA3bIBAETCsI CPEJICTBOM HEOXKUIAHHO MOIIHBIM.
Kaxxnass HOBas KOHCOJIbHAS MPOrpaMMa, CKOJb ObI IPOCTOH OHA HU ObI-
Jla, CTAHOBHUTCS YaCTBIO TON CUCTEMBI, JIeJiasi CAMy CHCTEMY €Ilé HEMHOIO
MOIIIHEE, a JIMala30H pellaeMbIX 3aJad — emé HeMHOro mupe. [lpu srom
MIPOrPAMMBI-(PUIIBTPHI TOJHOCTHIO COOTBETCTBYIOT MOHMMAHUIO AJITOPUTMa
KaK [MpeoOpPa30BaHUsl U3 BXOJHOIO CJIOBA B BBIXOJHOE.

Ho mpu obyuenun riaBHOe jgaxke He 5T0. Pa3Burast KyJIbTypa KOHCOJIb-
HBIX IPWIOKEHUH JaET BOSMOKHOCTD HAYMHAIONIEMY ITPOTPAMMUCTY HANU-
€AMb HACMOAWYIO NPO2PAMMY, & HE UIPYIIednbIit 310/, [Touemy 3To cTosb
BasKHO, HAM TIOMOXKET IIOHATH

HpanHa BTOpad — IICUXOoJiornvieckKas

[IporpammupoBanne — 3TO B KOHEIHOM CYETe He OoJiee YeM peMeciio,
a PEMECJIO 6blYuUMb HEBOZMOXKHO, €My MOXKHO TOJIBKO HAy4umbvcsA. 1Ipex-
e 9eM HOBHYOK NPEBPATHUTCHA B IIPOTPAMMUCTA, €My HYKHO CIEIATh PS
OY€HDb BAXKHBIX IMIAroB. [1ep6vitl wiae — 3TO MEPExXo/T OT 3a/a4 U3 yIeOHUKA
K 3aJa9aM, IOCTABJIEHHBIM CaMOCTOSITEJILHO, IIPU 9TOM HE BBIMYJEHHBIM,
HE PEIaeMbIM <«IIOTOMY YTO HAJ0», & TAKUM, KOTODBIE JIEJAIOTCS, IIOTOMY
YTO JIAHHOMY KOHKDPETHOMY CYObEKTY IOKA3AJIOCh UHMEPECHO MOIMYUHUTH
cebe KOMIBIOTED U 3aCTABUTH €r0 PEIIUTh UMEHHO TAKYIO 3aJ1aMdy.

Bmopoti waz — mepexosl OT 3TIONOB K PEATbHOMY DENIeHUI0 PeabHO
BCTaBIIEll IIepeJi yYEHNKOM IIPOOJIEMBI, IIyCTh CKOJIb YI'OJHO IIPOCTOM, HO
HACTOsIIIe. DTO MOXKET ObITh KAJIeHIaph UJIU 3alMCHAs KHUXKKA, HAITOMU-
HaJIKa O JHAX POXKJIEHUsI Ipy3eil, KaKOH-HIOY/Ib IIPOCTO Tpeodbpa3oBaTesib
TEKCTOB (a XOThb Obl U JUIsl yJaJleHusl JUIIHAX IIPOOEJIOB), BCE YTO YIOZHO.
st MeHsT B CBOE BpeMsi TAKO# IPOrpamMMoil CTajia «JIOMaJjKay JJIsi UTPbI
«F-19», koropas mommnpasisiia OaliTuK B dailjie CIICKA MTUI0TOB, <OXKHUB-
JisIsty TeX, KTO ToMedeH Kak rmorubmmit. Haiitu HyKHbI 6afiTHK 0Ka3a/10Ch
CYIIECTBEHHO CJIOYKHEe, HeXKeJIM [OTOM HarmucaTh nporpammy za [lackade,
KOTOpasi B HY?KHDIE IMO3UIMH HY?KHOTO (Daiiyia 3aliChIBA€T HYJId, U T€M He
MeHee MMEHHO 9Ta IIPUMHUTHABHAS, HA OIUH SKPaH IIPOrPaAMMKa II03BOJIUIIA
MIPBITHY Th, KAK TOBOPST, HA, CJIEIY IO yPOBEHB, O YEM CaM BaIll TOKOPHBIH
CJIyTa JIOTAIAJICA JIUIIb JIeT 9epe3 JIeCsTh.

Tpemut wae OyIymuii TPOrPAMMUCT 3aMeYaeT, KOrJa STOT IIar JTaBHO
yxke ciesnan. HoBoe KadecTBO B 9TOT pa3 COCTOUT B TOM, UTO y KaKOH-TO
IyCTh Jake OY€Hb M OYe€Hb HPUMUTHBHON IPOrPAMMBI, HAIIMCAHHON Ba-
MU, HOSBJIIETCS CTOPOHHMUIA 10JIb30BaTeb. KOHEYHO, HUKAKUMU JeHbraMu
TYT W He MaXHeT: pedb UIET JIMIIb O TOM, YTO BaM VIAJOCH HAIKMCATH HE
[IPOCTO IIOJIE3HYIO IPOIPAMMY, & TAKYIO, HOJIE3HOCTH KOTOPOii oneHu (pe-
aJbHO, & HEe Ha CJIOBAaX) KTO-TO KpOMe Bac caMux. VlHade roBopsi, HAIIE-
csl KTO-TO, KTO COIJIACEH TPATUTH BPEMsl, TOJIb3YsICh Ballleil IporpamMMoii,
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IIOTOMY YTO IOJIyYaEeMble Pe3yJIbTaThl OKa3bIBAIOTCsI JIJIs HEIO I[eHHee I10-
TpPaYeHHOro BpeMeHn. Bo MHOTHX CiIydasix TaKOW IPOrPAMMON OKA3bIBAET-
csl KaKasi-HUOYy/Ib IPOCTEHbKas UIPYIIKA, PEXKe — YTO-TO DOJiee CEPhE3HOE,
KaKOM-HUOYb HECJIOKHBIN KATAaJI0rN3aTOp WK 4To-HuOYy b emé. [Ipu aTom
WHTEPECHO, YTO IIPOrPAMMY-TO BbI, OBITH MOXKET, ¥ HAIUIIIETE, HO BbI HUKAK
He MOKeTe 3apaHee 3HATb, YTO KTO-TO CTAHET €€ HCIIOJIb30BaTh, TaK YTO
CcODCTBEHHBII TIepexo] Ha CJIEIYIOIi yPOBeHb 3/1eCh OOBITHO He OCO3HAa-
ércst. U sumb Korma BB BAPYT OOHAPYKUBAETE, UYTO KTO-TO JAEHCTBUTE/H-
HO HAYaJI [I0JIb30BATHCs Ballleil MIO/IEJIKON, IPUYEM HE IIOTOMY, YTO BBI €0
CJIE3HO YMOJISLIU, & CaM, JOOPOBOJIBHO, — BOT B 9TOT MOMEHT MOXKeTe ceDst
MO3IPABUTH OT BCEH IYIIN: 6bl CINAAU NPOZDAMMUCTTLOM.

Koneuano, 6ymer emé n 4eTBEPTHI pyOek — MOaydeHne JeHer 3a pa-
6ory 1o Hamucanuto mnporpaMm. CocTosiBITUMCS IPOGECCUOHATIOM B 00JIb-
MIAHCTBE CJIy49aeB cebs MOXKHO CIUTATH JIUIID Tocsie 3Toro. OHaKo pa3Hu-
1a MeK/1y nMpodecCHOHAIOM U JIIOOUTEIEM OTHIOJAb HE CTO/Ib 3HAYUTEIHHA,
KaK MEXJIy IIPOrPAMMUCTOM U HE-IIPOrPAMMUCTOM. B KOHIE KOHIIOB, UCTO-
pUU U3BECTHBI IPUMEPHI, KOTJ[a K MOMEHTY II€PBOI0 MOHETapHOTO 3ddeKTa
OT CBOEl IIPOrPAMMUCTCKON JI€ATETbHOCTH YEJIOBEK UMEJ y2Ke TaKyIO BbI-
COKYIO KBaJIN(PUKAIUIO, YTO YCOMHUTBCS B €ro MpOopeccuoHaJM3Me HUKTO
OBl HE PUCKHYJ; B3ATh XOTh Jluryca TopBasbica.

Tax BoT, 00y4as YeJOBEKa NPOrPaMMUPOBATH C MCIIOJIb30BaHU-
eMm cuctem cemeiricrBa Windows, MbI TEM CaMbIM JIAIIIAEM €0 BO3-
MOXKHOCTHU CAeJIaTh BCe TPHU MepedyncJeHHbIX mara. Hacrosmtyto npo-
rpammy 1oz Windows, 1o KaKOBO#t CJle/lyeT IOHUMATh, PA3yMEETCsI, TOJIb-
KO OKOHHOE IIPHJIOZKEHIEe, MOYKHO HAIMCATD, Yoce 6Ydyuu npoepammucmon,
¥ HE PaHBIIE; TEKCTOBBIE TPOTPAMMKH, PO KOTOPBIE YICHUKAM HUKTO J1a-
JKe He O0BsICHsIeT, KaK WX MPABUJIBHO 3amyckarh (ara, mpuser readln’y B
KOHIIe KasKJION HPOrPaMMBbl), HACTOSIIUMHY He BBINJIsIAT HU aHdac, HA B
npoduiib, a MOTOMY y TAKOW IIPOrpaMMbl HUKOT/IA HE MOSIBUTCS CTOPOHHE-
IO II0JIb30BATEJId, 13 U CaM aBTOP I0JIb30BATHCA ITUM HENOHAMHO “eMm He
craHer. BoJibllie TOro, ecjim pe3ysIbTaT CTOJIb YOOI U HeT HUKAKUX IIAHCOB
Ce/IaTh ero CKOJIbKO-HUOY/Ib TIOXOXKUM Ha HEYTO HACTOMAIIEE, BPS JIM Ha-
mero 00y4aeMoro 3anHTEPECYeT IePCIEKTUBA OTPATUTH HECKOJILKO YacoB
OCTaBIIIECS €My YKU3HH, 9TOOBI CJeJIaTh BOT TAKOe BOT HUKYJIa He IOJHOe
pelleHne myCcTh JakKe OYeHb MHTEPECHON 3aIatn.

Nmenno mostomMy o0ydaeMOMY KH3HEHHO BayKHO HE IIPOCTO IIPOrPaM-
MupoBaTh mox Unix, emy HeoOXoauMo orcumsb 1o Unix’oM, TO eCTh MMEH-
1o Unix (6yap To Linux wam srobast apyras Unix-cucrema) UCIOJIB30BATH
B TIOBCEHEBHON paboTe, i Mporysok 1mo VHTepHeTy, OOIeHns Mo JIeK-
TPOHHO MMOYTe W Yepe3 PasHOOOpPa3HbIE MECCEHJIZKEPHI, /i PabOThI HaJ
TeKCTaMu, Iy npocmMorpa GuibMoB u dororpaduii, BoodIne ajis Bcero,
JJIsI 9€ro ODBIYHO HCIIOJIB3YIOT KOMIBIOTEPHI. TOJBKO B 3TOM cjIydae y Ha-
mero odyJaemMoro Ha 0oJiee-MeHee DAHHUX CTAIUSIX PA3BUTHUSI MOXKET BO3-
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HUKHYTB TaKasl HOTPEOHOCTD U3 N0GCEIHEGHOT IHCUSHU, TSI KOTOPOH MOXKET
MOHATOONTHCH HAIMMCATH IPOTPAMMY.

HpanHa TpeTbd — 3ProHOMHUYIECKadAd

K kakuMm Obl yXUIIPEHUIM HI IPUOETAJIH CO3IATE TN IPADUIECKIX TI0JIb-
30BaTELCKAX HHTEPdEHcoB, M0 3PMEKTUBHOCTH MCIOJIH30BAHUS U TOMY,
YTO Ha3BbIBAETCsl aHIVIMICKUM CJIOBOM usability, UM HUKOIJa He IEeperIio-
HYTh U He 0OOTHATBH CTapyo J0OPYIO KOMaHIHY0 cTpoKy. He corammarorcs
C 9TAM YTBEPXKJEHUEM JIUIb T€, KTO B KOMAHJIHO! CTPOKE paboTaTh He
yMeeT, a He YMEIOT OOBIYHO Te, KTO HUKOI/Ia 3TOTO JeaTh BCephE3 HE MPO-
GosaJt.

He npecrasiisis coeit xku3nn 6e3 GUI, Bbl HUKOTIa He moiMéTe, Kak Ha
CaMOoM JIeJIe JIOJI?KHA BBITJISIJIETh paboTa ¢ KOMIIBIOTEPOM. BOJIBITMHCTBO CO-
BPEMEHHbBIX IIpOrpamMM ¢ Touku 3peHus usability mpegcrasiisier coboit ypo-
JINBBIX MOHCTPOB, HA O0OPBHOY C U3 bsIHAMU KOTOPBIX V MOJIb30BATEEH YXOIUT
JAEBATDH JEeCATBIX BCEX CUJI, IIPU 3TOM IIOJIb30BaTe/IN YXUTPAIOTCA 3TOI'O II0-
JIOXKEHUsI B yIIOP HE 3aMeYaTh, TAK KAK IIPOCTO HE 3HAIOT, YTO MOXKET OBITH
Kak-TO nHade. VIMEHHO 1MO9TOMY OYEeHb BayKHO OCBOUTH KOMAHJIHYIO CTPO-
Ky (IIyCTh Ja’Ke He CTpOsl IJIAHOB 110 TIpeKkparneHnto ucrosab3opanust GUI:
9TO IPOU3OHIAET caMo coboil), U ¢lIeIaTh ITO HYKHO KAK MOYKHO DAHbIIE,
TOKa MO3T He TTOTEPsIJT CIIOCOOHOCTH K OBICTPOMY OOYYEHUIO W MTHOBEHHOM
aJTallTallii K HEIIPDUBBIYHBIM YCJIOBUAM: I10CJIE 25 JIET U3y4vaThb HEYTO IIPpUH-
[UMUAIBHO HOBOE CTAHOBUTCH HACTOJIBKO CJIOXKHEE, YTO MOTHBAIUS JIIJIst
9TOro TpedyeTcss KaIeCTBEHHO O0Jiee BHICOKAS.

Hy a gmeficrBuTesibHO ITOJTHOIEHHBIE CPEJICTBa KOMAHJHON CTPOKU 3a
npegenamu ceMeiictea Unix, u3BUHATE, HE BOJSTCS. TaK YK MOJIYIUIOCH.

Hpn‘{nHa “IeTBépTaﬂ — Inegarormveckad

Eciin cpean y4eHHMKOB, IBITAIONIUXCSI OCBOUTH IIPOIPAMMHUPOBAHUE B
HEUYEJIOBEUECKUX BUHJIOBBIX YCJIOBHUSX, BCE K€ OKAaXKeTcs Oyayrmumil mpo-
IPAMMUCT, CTPAIITHBIE TICEBJ0- U HEJOMPOIPAMMBI, KOTOPBIE €r0 3aCTaBJISIOT
[UCaTh — dYallle BCEro B KaKOH-HUOYIb Oe3HaI6:KHO MEPTBOIL cpejie Bpojie
Turbo Pascal, 1160 BooOrrie B Takoii cpejie, KOTOpasi TpeIHA3HATEHA CIIEIU-
AJBHO J71sT OOy IeHNsT U «2KUBO» HUKOTIA, COOCTBEHHO TOBOPs, He OBbLIa, —
OYeHb OBICTPO IEPECTaHYT TAKOI'O CYyObEKTa YIIOBJIETBOPSTH, U €My 3aXO0-
9eTCsl IErO-TO HACTOSIIETO. ¥ UUTEJIb BPSJ JIU CTAHET OObSICHATH MPO/IBU-
HYTOMY YyYeHHUKY, KaK IHCcaTh OKOHHBbIe nporpammbl 11oj Windows (60ib-
IIUHCTBO YYHUTENeHi HE yMEIOT STOr0 CaMM), HO OYJYIIEro HpOrPAMMUCTA
TaKue MeJIOYU HE OCTAHOBAT. B3siB B PYKM MEPBYIO MOMABIIYIOCS KHIKKY,
OH OCBOHWT PUCOBAHUE OKOIIEK CAMOCTOSITETHHO.

B HekoTophIx (YBBI, JOBOJBHO PEJKNX) CHYYasaX JarKe 5TO He CMOXKET
€ro UCIIOPTUTH, U 9€pPe3 HECKOJIbKO JIET TAKOW YIE€HUK, Ha CAMOM J€JIe TIPHU-
POXKJIEHHBII POTPAMMUCT, CTAHET TPAMOTHBIM U MATEPBIM CIIEIOM, 38 KO-
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TOpOro ImepejepyTcest paborojaresu. Jlionu Takoro Kijacca, Takue, KOro ¢
MPABUWJIBHOIO IIyTH HE CBOPOTUT HUKAKOW YyUMTEIh U HUKAKONH MUHUCTD 00-
pa30BaHusl, peajgbHO CYIIECTBYIOT; OOJIBIIE TOrO, Ha STUX YHUKYyMAaX Jep-
JKUATCsT BCsl COBpeMeHHasi nHycTpusi. IIpobjiemMa B TOM, 9TO TaKuX JIEOAeH
0YeHb, OYEHDb, 0UeHb MAJIO.

Topazmo garme HADIIIOIAETCST COBEPIEHHO HHAsT KAPTUHA: HAYAB C PHCO-
BaHUsI OKOIIIEK, HOBUYOK HEOOPATUMO TPABMHUPYET COOCTBEHHOE MBIIILJIEHIE,
IIOCTABUB MHUP C HOT HA TOJOBY: O0yMBbIBATH IIPOrPAMMY OH HAYUNHAET HE
C TpeJIMEeTHON 00JaCTH, a C JIEMEHTOB rpaduIeckoro marepdeiica, OHI
ke (Tounee, OOPABOTUYUKY UX COOBITHI) CTAHOBATCS CBOCOOPA3HBIM CKEJIe-
TOM JTI000# €ro MporpaMMBbl, Ha KOTOPbIE HABEITUBAETCS «MsCO» (DYHKIMO-
HasibHOCTH. [lepcnekTiBa TaKoro JAedCTBYs, KaK, HAIPUMED, CMEHA HCITOJIb-
3yeMoil OMOJIMOTEKN BUJXKETOB, IIPUBOJIUT TAKOI'O IMPOIPAMMUCTa B y2Kac,
BHEIIHE BhIparKaromuiicss ppa3oil «94To BBbI, 3TO COBEPIIEHHO HEBO3MOXK-
HO, IIPOTPAMMY JIJIsI 9TOTO HPHUAETCS MMEPENHUCATE C HYJIsI»; O TOM, YTO BU/T
[I0JIB30BATEJICKOr0 HHTepdeica BOOOIIE-TO MOXKHO CIIEIATH CMEHHbIM, OH
Iake MoayMarh bouTcs. Takue JIIOAM 9aCTO MPUMEHSIIOT COBEPIIIEHHO dhe-
€pPUYECKyI0 TEXHHUKY, KOTOPYIO O0oJiee IrpaMOTHBIE TIPOIPAMMUCTBI B MIYTKY
Ha3bIBAIOT «PUCOBAHUEM HA OOPATHOI CTOPOHE SKpaHa» — KOIJa He XBaTa-
er 06paboTYNKOB COOBLITUIl, B AMAJOIOBOM OKHe co37aérca HesuauMblil (1)
rpadudecKkuit 00bEKT, depe3 KOTOPbIi Apyrue 00beKThl 0OMEHUBAIOTCS WH-
dopmanmeii.

B HbIiHENTHEX YCIOBUSX TAKOM IPOrPAMMUCT OKAXKETCs BIIOJIHE BOCTPE-
boBam, OOJIbITIE TOTO, €My Jake Oy/IyT TJIATUTh HEIJIOXYIO 3apILIaTy; Ofl-
HAaKO OH HHMKOTJIA He IONMET, 4mo OH B JEHCTBUTEILHOCTU MOTEPSI U Ha-
CKOJIBKO 00Jiee MHTEPECHO Moryia Obl OBITH ero paboTa, eciaum ObI B CBOE
BpeMsi OH He CXBATUJICS 3a MPECJOBYTHIE OKOIIKU.

VBBI, O0JIBIIUHCTBO yUYUTeJIEl U IIpernojgaBaTresieil ¢ yopcTBOM, JOCTOI-
HBIM JIy9IIer0 MPUMEHEHUs, TPOIOJIZKAET HUCIIOJIb30BATh B YIEOHOM IIPO-
1mecce KOMIBIOTEPHI 1Mo, yipasiaeHueM Windows; Ha camMoMm jejie OOBITHO
[P 5TOM YYE€HUKOB U CTYJEHTOB yd4aTr mnporpamMmMmupoBarsb mog MS-DOS —
ot cambriit MS-DOS, o koropom ceiiuac, CIycTss 9eTBEPTh BEKa IOCJIE €ro
OKOHYATEJILHON CMEpPTH, J1azkKe BCIIOMUHATH KAK-TO HEJIOBKO. B Takux yciio-
BUSIX JIFOOBIE apI'yMEHThI, BBICKA3bIBAEMbIe B 1I0JIb3y coxpaHeHus Windows
B KadyeCTBE CHCTEMBbl Ha YIEOHBIX KOMIIBIOTEPaX, 3aBEIOMO OKA3BIBAIOT-
Csl JIMINIb OTTOBOPKAMU, & peasibHasl IMPUYUHA 37eCh OJIHA: UPPAI[HOHAJb-
HBII CTpax Iepejl ocBoeHueM Bcero HoBoro. Windows He roguTcst Ha POJIb
y1eOHOTO TIOCOOMST; MPOAOJIXKATH UCIOIb30BATH 9Ty CHUCTEMY [IPU HAJMINN
3aBEIOMO JIydmuxX (HpudéM Jydmux 10 ecem mnapamerpam; Windows me
nuMeer abCOIIOTHO HUKAKUX JIOCTOMHCTB B cpaBHeHMH ¢ Unix-cucremammu)
AJIBTEPHATHB — 9TO, MATKO TOBOpsi, cTpaHHO. [[7s Yesi0BeKa, B3SABIIETOCsH
YYHUTH KOrO-TO IIPOrPAMMHUPOBAHUIO, HE JIOJKHO OBITH TPOOJIEMOi OCBOEHTE
HEIPUBBIYHON OIEPAIMOHHON CPEIbI.
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A3bik ornpeaeJsideT MbIIIJIEeHUe

Kpowme omeparmonnoit cpeibl, UCTOMB3YEeMO It 00y IeHns, BaXKHe-
Y0 POJIb UI'PAET TaKyKe BBIOOD SI3BIKOB IIPOrpaMMUpOBaHusi. Bpemena
Beiicuka ¢ mpoHyMepOBaHHBIMHU CTPOKAMH, K CYACTHIO, IPOILIN; HO da-
c10 (0COBEHHO B CIIEIIIIKOJIAX ) BCTPEYALTCS [IPOTUBOIIOJIOKHAS KPATHOCTD.
HecocrosiBinmecs: mporpaMMUCThI, PEINUBINKME TONPOOOBaTh cebs B PoJin
IIKOJIBHBIX yUHuTeseil, «00ydaTy HA B YEM HE IOBUHHBIX IITKOJHHUKOB
«IpOeCCHOHAJIBHBIM> sI3bIKaM, TakuM kKak Jxasa, C# u maxe Cu++.
KoneuHo, naTUKIACCHUK, KOTOpOMY B Mo3ru 3anuxusator Cu-+-+ (peaib-
HbBI ciy4ail B peajibHO CyNMIeCTBYIOIEM yIe0HOM 3aBEJICHUN ), B PE3Y/IbTaTe
He MONMET abCOIOTHO HUYErO, Pa3Be UTO 3AIOMHUT <«BOJIIIEOHBIE CJIOBAY
cin u cout (Kak pa3 3T0 K peajbHOMY IporpaMMupoBanuto Ha Cu++ oTHO-
[IEHUE UMEET BECbMa COMHUTEJIHHOE), HO TAKUM «I€HUAJLHBIM yUUTEIISIM>
BO3MOXKHOCTHU AyJAUTOPUN COBEPIIIEHHO HE YyKa3, TeM 00jiee YTO CIIOCOOBI
KOHTPOJIsI, €CTeCTBEHHO, BBIOMPAIOTCSI TaKWe, IIPU KOTOPBIX YYEHUKU 0e3
0CODOBIX TPOOJIEM «IIPOCKAKUBAIOT» KOHTPOJbHBIE PAOOTHI U APYTHE <IIPE-
MATCTBASA», TAK HUYErO0 W HE IMOHSB M3 BBIIAHHOIO MM Marepuasia. Mue
BCTPEYAJIUCH IIIKOJIBHUKHA, He NOHUMAIOWUE, IO MAKOE YUKA, HO IIPH ITOM
moJIydaroniue y cebs B MIKOJe MATEPKYU 110 HHPOPMATHKE, TIEe UM <IIPEro-
naor Cu+-+».

Vauresssm TakKoil KaTeropuu BOODIIE, Cy/isi 10 BCEMY, BCE JI0 JIAMIIOYKH:
B Cu++ wucnosnbsyercs oubsmoreka STL, a 3naumT, HamIO paccKa3bIBaThH
yaennkam STL; pazymeercs, nanbiine vector’a u list’a obydyenne HUKOTIA
He 3axoauT (KaK pas3 9THU JBa KOHTEHHepa, I0KaIyl, caMble GEeCIIoIe3HbIe
u3 Bcero STL), HO caMoe MHTEpECHOE, YTO YUIEHUKH, PA3yMeeTCsl, TaK U
HE MOHMMAIOT, O €M HIET pedb. B camMoM jiejie, KaK MOXKHO OObSICHUTD
pasHuiy MexJay vector u list 4ejioBeKy, KOTOPBI HUKOI/IA B >KU3HU He
BUJIEJI HA JUHAMWIECKAX MACCUBOB, HU CIIUCKOB U BOOOIIE HE TIOHUMAET, YTO
Takoe yKazaresb?! s Takoro ydeHnka list ormiimdaercss OT vector TeMm,
9TO B HEM HeT yI00HOH ollepaluy HHIEKCUpoBanus (odeMy eé TaM HeT? Hy,
HAM 9TO-TO OO'bSICHSIIIU, HO sl HUYEro He IOHsLI), TAK 9TO BOOOIIE-TO BCEra
HaJ0 KCIO0JIb30BaTh vector, Beab OH ropaszuo yaobuee. Uro? dobasienue
B Ha4yaJlo U B cepeauHy? Tak OHO M JjIsi BEKTOPA €CTh, KaKue IIPOOJIeMBI.
Hy nma, mam rosopusu, 910 310 «HEI(DMEKTUBHO», HO BeJb paboraer xKe!
[lepeyunTh TaKOro y4eHuKa MIPAKTHIECKNA HEPEAJIbHO: MTOIBITKI 3aCTABUTH
€ro CO3/aThb OJIHOCBA3HBIN CIUCOK BPYUIHYIO OOpevUeHbl Ha IPOBAJ, BEJb
ecTh ke list, a TyT cTOJNbKO HeHy>KHOro reMoppost! Cob6CTBEHHO TMOBOPS,
BCé: ecu Hamemy obydaeMomy paju B pyku STL pambiie, veM oH 0CBOMIT
JIMHAMAYECKUE CTPYKTYPhI JAHHBIX, TO 3HATH OH UX YKe He OYIeT Huko20a;
IyTh B CEPbE3HOE MIPOTPAMMUPOBAHNE €My, TAKUM 00Pa30M, 3aKPBIT.

He menee gacTo BcTpedaercs u Ipyroil BAPDHAHT: YIUTh IIBITAIOTCS, CY/Id
1o Beemy, wucmomy Cu (TOMy, KOTOPBIH 6e3 IIII0COB), TO eCTh He PACCKA3BI-
BAIOT HU KJIACCHI, HU KoHTelHepsl, Hu STL (4ro, B 061meM, IpaBuIbHO), HUA
CCBLJIKW, HO MPHU 9TOM HEBECTHh OTKY/A BBICKAKMBAIOT cin/cout, Tum bool
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(koroporo B uncrom Cu OTPOJisich He OBLIO), CTPOYHBIE KOMMEHTAPUH U
npoune npumodkrn n3 Cu++. O0bsicCHEHUE TYT TOBOJIBHO IIPOCTOE: CTapa-
HusiMu Microsoft ¢ ux VisualStudio B cosHaHUU BUHIOBBIX [IPOIPAMMUCTOB,
0CODEHHO HaYMHAIONMX, pasHuna Mexay ducTbiM Cu u Cu+-+ BpemeHaMu
coBceM TepsieT odepranus. B mupe Unix ¢ aTuM Beé ropas io Jiydiie: BO BCs-
KOM CJIydae, 9TU JIBa CO8EPULEHHO PA3HHLL ST3bIKA HUKTO HE MyTaeT; HO, KaK
y2Ke roBopujiock, Unix B HaIleil MKoJie JTHEM ¢ OTHEM He HANIEIIh, yIuTe st
MPEIOYUTAIOT [JIATUTEH NOCYJAPCTBEHHBIE TEHBIU 38 KOMMEPUECKU COPT,
6GOPOTHCsI ¢ BUPYCAMU IyTEM €3KEHEJIIHbHON MePEyCTAHOBKN BCEX KOMITBIO-
TepoB (OIISATH JKe PeasibHasl CATYalis B DEAJIbHOMN IIKOJIE), YPOIOBATH MO3IH
YYEHUKOB, JIUIIH OBl TOJBKO He U3Y9IaTh HUIETO 3a MPeIeIaMiu MEHHCTPUMA.

Bupouewm, naxke aucteiit Cu B KadecTBe MEPBOrO S3bIKA, IIPOTPAMMEIPO-
BaHUsI — 9TO OTKPOBEHHBI HOHCEHC. DTOMY €CThb JOBOJIBHO IIPOCTasi TEX-
HUYeCKast TpudnHa: K n3ydennio Cu HY»XKHO IIOAXO/IUTh, y>Ke IMOHU-
Masl yKas3aTeJgd U yMmMesi C HUMU 00pamaThbCsi, B IPOTUBHOM CJIyvae
Ha IIePBOM K€ 3aHSTHH, YTOOBI IIPOYUTATH YTO-HUOYIH C KJIABHATYPHI C
moMoIpio scanf, morpebyercs MPUMEHUTH ONEPAIUio B3ATHs ajpeca, HO
[IPU 3TOM OOBSICHUTD, YTO 9TO 3& 3BEPh, Bbl HAYHHAIOIIEMY HE CMOXKETe —
9TO BOODINE TPUHIUIINAJIBHO HEBO3MOXKHAsI 3a/lada, M HUKAKNE 3aKJ/IMHA-
HUsl He TOMOTYT. PaboTa ¢ yKazaTeJsMu KaXKeTcsl IPOCTOH TOJIHLKO TeM, KTO
JIABHO W IIPOYHO yMeeT C HUMH OOpAIAThCs, a s OOJILITUHCTBA HOBUY-
KOB yKa3aTeJId — 9TO OIPOMHBII U TPY/IHOIIPEOI0IUMBIi Oapbep. Ilonbrrku
00y4arh 136Ky Cu JIIosieil, He yMemux 00paIaThCs C YKa3aTeIsIMI U al-
pecamu, CpoJIHU HEOE3BI3BECTHOMY IIPUHITUILY BOCIIUTAHUS 9epe3 0TOOD: KTO
BBIIJIBIBET — MOJIOJIEI], KTO YTOHYJI — T€X HE YKAJKO. DTy IIPODJIEMY JIFO/IH
CKJIOHHBI HEJIOOIEHUBATH 10 MPUHITAILY «KaK-HUOY/Ib TPOPBEMCSI», HO TAKOE
[IAIKO3aKHIATEIHLCTBO BCET 1A 3aKAHIUBACTCS OJIHUM U3 JIByX: JIUOO yIeHU-
KW TaK HUYEro W He MOHUMAOT, & IPOrpaMMy B UTOTe BOCIPUHUMAIOT KaK
cBOeoOpasHoe 3akjauHaHue (IIPU ITOM HPEIOJABATEb 38 HEUMEHUEM JIyd-
IIero MPOCTO ueHopupyem ceit hakT, JOBOJIHCTBYSICH TEM, UTO 00ydIaeMble
KAaK-TO TaM UCXUTPSIOTCS BBIMOJHATEL IIPOCTEHbKUE 3aaHus); JUOO IIpe-
nojilaBaresb «3abuBaery Ha uzydenue uncroro Cu v HAYMHAET MPUMEHSITDH
JUIst BBOZa-BbIBOsIa cin/cout u3 Cu+-. Hemssecrno, aro u3 aToro xyxke:
B IIEPBOM CJIy4Yae Mbl BMECTO IIPOTPAMMUCTOB MMeEM JPECCUPOBAHHBIX 00e-
3bSHOK, JaKe He MBITAIOIIUXCS 33y MbIBATHCS HaJl IIPOUCKOAAIUM (U, 4TO
COBCEM IUIOXO, YBEPEHHBIX, YTO IIPOIPAMMHUPOBAHUE TaK U JeJaercs), BO
BTOPOM K€ YUYeHHKH B UTOre He ITOHUMAIOT, YTO €CTh TaKoi 3blKk Cu 1 9T0
BOOOIIE-TO 9TO COBEPIIIEHHO He TO Ke camoe, 910 Cu++.

Ecrb u Bropas npuumna mejonyctuMoct Cu B POJIM [IEPBOTO SI3BIKA,
i 00ydeHHsi. DTy NPUYUHY HE CTOJIb IIPOCTO OObSICHUTH, XOTS OHA B
JIEHCTBATEIBHOCTH HAMHOTO BajkKHee, YeM MPOOJIEMBI ¢ yKasareasmu. Tax,
JINYHO s Bcerja yTBepxKasi, 4ro Cu B pOJIM MIEPBOTO SI3bIKA HEOOPATHMO
TpaBMUPYET MBIIIJIEHHE, HO IIPU 9TOM BBIHYKJIEH [PU3HATH, UTO BHSITHO
chopMysIIpoBaTh MPUYUHBI ITOrO CMOT JIMINL JIBA WM TPHU TOJa Ha3aJl,
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KOTJIa [IePBbIe TOMA IIEPBOI0 W3JIaHMs ITONH KHUTU OBLIN yKe HAIMCAHBI 1
W3/TAHBI.

B Cu, kak u3BecTHO, HET IIPOIEJYD, TOJBKO QYHKINN, & BCE «IIITATHBIE»
criocoObI U3MEHEHUsI 3HAUYEHNS [IePEMEHHOIl, HAaUnHAs OT IIPUCBAWBAHUS U
3aKaHIMBAs MHKPEMEHTAMU U JEKPEMEHTAMHU, IPECTABIISIOT CODOI apudg-
MEMUYECKUE ONEPAUUU, KOTOPBIE CAMU MOTYT BXOJUTH B 0OJiee CJIOXKHBIE
BBhIpakeHus. B Takux ycjoBusx cyrybo ¢dpopMasbHO Jiroboe JeificTBrue Ipe-
Bparaercs B nobounwvit apgexm (anri. side effect), a mockonbky Cu —
A3BIK BCE-TAKN B OCHOBHOM MMIIEPATHBHBIIN, TO €CTh BBIIIOJHEHNE IIPOrPaM-
MBI Ha HEM COCTOWT W3 JIEHCTBUIl, IOJIy9IaeTCsI, 9YTO BBIIIOJTHEHNE IIPOrPaM-
mel Ha Cu cocronr (mesmukom!) u3 nmobounsix addexros. Hemyapeno, uro
B TAKUX YCJIOBHUSAX JIIOJIA IIONPOCTY 3aOBIBAIOT CMBICJ CJIOBA «ITOOOYHBIN».
CoBpeMeHHBIE TPOTPAMMUCTBI B OOJIBITUHCTBE CBOEM JIOO BOOOIIE HE TTOM-
HAT TEPMUH <«IMOOOIHBIN 3hDEKT», TUOO YBEPEHDI, YTO TAKOBBIM SIBJISIETCS
sr060e Mondumupyomiee (B TepMuHax QyHKIIMOHAIBHOTO TIPOIPAMMAPOBa-
HUS — «Pa3pyllaioniees ) AeficTBre, BBIIOJIHIEMOE B JIIO0O0H MporpaMme Ha
JIIO0OM sI3BIKE.

B neiicTBuTEIBHOCTH 9TO KATETOPUYIECKH HE TAK; HAIIPUMED, B IIPOrPaM-
Max Ha [lackasie m0609HBIX 3(PPEKTOB OOBIYHO IMOYTH HET, UX TAM MOMKHO
CO3/IaTh TOJBKO IPETHAMEPEHHO — HANKMCAB (DYHKITUIO, AEJIAIONLYI0 ITO-TO
eré, KpOMe BBIYUCJIEHUS Pe3ysibTara, HO Takue PYHKIMM TaM He B IO4é-
Te, BeJlb it 000CO0JIeHNsT TPOM3BOJIBHBIX HADOPOB JIEHCTBUI CYIIIECTBYIOT
MPOTIEyPHl; MPUCBANBAHNE TaM — OIEPATOP, & HE OMEepaIys, TaK UTO U
OHO, €CTECTBEHHO, HUKAKNX TOOOTHBIX 3 PEKTOB He MoIpa3yMeBaeT. B cBo-
6M MCXOJHOM CMbIC/ie TODO4YHBIH 3 PeKT MO2KET BO3HUKHYTH TOJIb-
KO MPU BBIYUCJIEHUU BBIPAX>KEHUSsI, U 9TO OYEHb BayKHO: TTOOOIHBII 3(-
deKT — 3TO HIPOU3BOJIBHOE U3MEHEHHE, KOTOPOe IIPOUCXOJUT IIPU BBIUUC-
JIEBHUU BBIPDAXKEHUsI U MOXKET OBITh I1032Ke KAKUM-TO 00pa3oM OOHapyzKe-
Ho. Ecin emHCTBEHHOE, 9TO MPOUCXOIUT IPU BBIYUCICHUN BBIPAYKCHUST —
9TO HOJIyYeHHEe ero pe3ysbrara (3HA4YeHUs ), FOBOPSAT, YTO TAKOE BBIPAZKE-
Hue (TOYHee, ero BbIUHC/IeHNE) M000UHBIX 3¢ dekTor He nmeer. Korya xke
HEKoe JieficTBre 3a/1a€TCs OIIepaTOPOM WU WHOM KOHCTPYKIMEH A3bIKa, He
UMeEIOIIEeNl OTHOIIEHNS K BBIYUCIEHUIO BBIPAXKEHUI, HI O KAKUX HODOYHBIX
addekTax BoobIEe He MOXKeT uaTu peun. Ilyranuna 31ech BO MHOrOM 00y-
CJIOBJIEHA, PACIPOCTPAHEHHOCTHIO si3bIKOB Cn m Cu++ — s HUX, KaK U
JI7IsT I3BIKOB (PYHKITMOHAIBLHOTO ITPOrPAMMUPOBAHIS, JIF0O0e MOIUMDHUITADY-
fomee (ecM yrojHo, «Paspyllaloiees ) JeficTBUe B CAMOM JIeJIe OKa3biBa-
ercs mOOOIHBIM P PEKTOM.

Dr1u (kak 6yATo 6Bl YMCTO TEPMUHOJIOIMYECKIE) KA3yChl HE CTOUT HEJ0-
orneHuBaTh. JlaBaiiTe MPUITOMHUM U3BECTHBIN KaXK/IOMY ITPOIPAMMHUCTY, U~
mymemy Ha CH, IpuMep «UCTHHHO CHUIITHOIO» KOJAa — XPEeCTOMATUIHOE KO-
MMUPOBAHNE CTPOKH:

while((*dest++ = *src++));
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Ha PDP-11, rue ucxomguo nosiBuiicss Cu, 5Ta KOHCTPYKIIUASI TPAHCIHPOBa-
JIaCh B OJIHY MAIMMHHYIO KOMAH/Y, 9TO OObSICHSIET U JIaKe B OIIPE/ICTEHHOM
CMBICJIE OIPAB/IBIBAET TOsiBJeHUE Takoro pebyca; mo PDP-11 — sTo yxke
WCTOpHs, Jia W BOOOIEe mpejjioKeHre mucaTh Ha Cu Tak, 9TOOBI MMOJIyda-
JINCH OTIPEJIEEHHBIE MAIAHHBIE KOMAHIbI, HECKOJIBKO COMHUTEIHLHO — HE
IPOIIIE JIN TOTJIA MUCATH Ha si3bike acceMbiepa. OMHAKO 00bICHUTH TOKJIOH-
aukaMm Cu, nouemy Tak mMUCaTb He CJIEIyeT, YaCTO OKa3bIBAETCs CJIOXKHEe,
9eM MOXKHO ObLTO OBl 02KnmaTh. [IpaBUIBHBIN OTBET HA BOIIPOC «IIOUEMY >,
pasymeeTcsi, OyIeT OMIpaThCs Ha HEXKEIATETHHOCTD MOOOIHBIX 3D DEKTOB,
HO HAIll OIIIOHEHT MOXKET 3asiBUTh, YTO BCE ITU IOOOUYHBIE 3(DDEKTHI BCE
paBHO HUKY/a HE JIEHYTCs, UX OyJeT POBHO CTOJBKO K€, KaK Obl MBI 9TO
KOIIMPOBAHWE CTPOKU HU JICJIAJIA — U 8 Mmepmunar A3vika Cu OH OKayKeTcst
(¢ cyry60 dopMasbHOl TOUKE 3peHust) coBepIeHHo mpas?. MoKHO MOIbI-
TaThCA OOBIACHUTH, ITO TMOOOTHBIE Y(PMDEKTHI IKOOBI «OLIBAIOT PAa3HBIEy, 1
3TO JIeWCTBUTEIHHO TaK — CPEJIU BCEX MOOOIHBIX IPPEKTOB MOKHO BBIJIE-
JINTH TaKWe, KOTOPhIE OKA3BIBAIOTCS IIOOOIHBIME (D DEKTAME TOJIBKO B CUILY
ycrpoiicTBa si3bika Cu, a Ha APYTAX S3BIKAX TAKOBBIMU ObI He OBLIH... BOT
TOJIBKO Ha 9YeJI0BEeKa, KOTOPbIi «iaymaer Ha Cus, MOmoGHBIE PACCYKICHUS
HUKAKOT'O JIefiCTBUSI HEe BO3BIMEIOT. Bo3bMy Ha cebsi CMEeJIOCTh yTBEPK1aTh,
910 HeOE3BI3BECTHASI «CHUITHOCTH TOJIOBHOTO MO3Tay KaK Pa3 M COCTOUT B
BOCIIpUATHN TTOOOIHBIX I(PHEKTOB KAK IEro-TO caMo COOOI pa3yMeromnero-
Ccsl, & CAMOI'O TEPMUHA, «[TOO0UHBINH 3(PPEKT> — KaK He UMEIOIIEro HUKaKOM
OTPUIIATETLHON KOHHOTAIIHH.

Hecmorps Ha Bcé ckazannoe, n3ydarh s3blK CH M HU3KOYPOBHEBOE IIPO-
rpamMmMupoBanue Heooxoaumo. [Iporpammucta, He 3Haromero Cu, 0CMBIC/IEH-
Hble pabOTOMATEIN BPS JIU BOCIIPUMYT BCEPbE3, mazke ecan nucath Ha Cu
OT KaH/I1/1aTa He TPEOYETCs, U ITOMY €CThb IPUYNHDI. UeJI0BEK, He 1yBCTBY-
OIUI Ha yPOBHE IOJICO3HAHMS, KAK KOHKPETHO KOMITBIOTED JIeJIAeT TO WJIN
9TO, MMOMPOCTY HE MOXKET IMUCATH KAIECTBEHHBIE IPOTPAMMBI, CKOJIb ObI BbI-
COKOYPOBHEBBIE SI3BIKM IIPOIPDAMMUPOBAHUS OH HU HCIOJIB30Baj. V3y4yars
a3bl B3aUMOJIEHCTBHSI C OIEPAIMOHHON CUCTEMOI ToXKe Jrydrie Bcero Ha Cu,
BCE OCTAJbHOE He NAET MOJHOTHI OILYTIEeHT.

HeobxomumocTs nzyuenust Cu, ecjii TAKOBYIO IMOCTYJIMPOBATH, BO3BPa-
m@aer Hac K npobsieme ykazaresieir. OCBOUTh X HYKHO JI0 HAYAJIA U3y YEHUST
Cu, u myist 3TOrO TpEbyercsd KAaKOH-TO A3bIK, B KOTOPOM a) €CTh yKa3aTeJid,
npudyéM B IIOJIHBIA pocT, 6e3 BesKoil cOopku Mmycopa; 0) 6e3 ykasaTeJeit
MOXKHO OOXOIUTBbCsI, TIOKa 0DydaeMblii He OKaxKeTcsi OoJjiee-MeHee TOTOB K
UX BOCIPHUSATHIO; U B) HAYAB MCIIOJIL30BATH YKA3aTe/U, 00ydaeMblil paciiu-
PUT CBOM BO3MOXKHOCTU, TO €CTh B YKAa3aTeJsX JIO/KHA OBITH peajibHast
oTpebHOCTh. 3aMeTuM, 0e3 MocjeHero TpebOBaHUsT MOXKHO ObLIO ObI HC-
moe30BaTh Cu++ B cBs3ke ¢ STL, HO BRIOpOCHTH 9TO TpEeOOBAHNE HEJB3S,
BBIIIIE MBI Y2K€ 00CY2K/IaJIH, 9TO OYJeT ¢ HAUNHAIOIINM, €CJIU JJATh eMy B Py-

2Ha camom feste omuH TOGOIHBIH 3(bhEKT U3 TPEX MOKHO <CIKOHOMHUTL», HO 3TO
y2K€ HE CTOJIb CYIIECTBEHHO U K TOMY K€ MOXKeT (XOTs U He 00s3aTesIbHO) IPUBECTU K
norepe 3pHEKTUBHOCTH.
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KU KOHTEHHEPhI paHbIlle HU3KOYPOBHEBBIX CTPYKTYP JAHHBIX. A BOT BCeM
TPEM IIYHKTAM OTHOBPEMEHHO YIOBJIETBOPsET TOJBKO [lackasb; 3TOT si3bIK
[M03BOJISIET TOAONTH K yKa3aTessM IJIABHO W U3JAJIHU, HE UCIOJL3Ys U He
BBO/Isl UX JIO T€X IOP, IOKa yPOBEHb 00yYaeMOro He CTAHET JIJIsi ITOrO JI0-
CTATOYHBIM; B TO K€ BpeMs C MOMEHTa UX BBeJeHUs yKaszarean B [lackase
[IPOSIBJISIIOT MTPAKTHYECKN BCE CBONCTBA «HACTOSIIUX» yKazareseil, 3a hc-
KJIFOUEHUEM pa3Be 4To ajipecHoil apudmeruku. [louck apyroro si3bika c
AHAJIOTUYIHBIMIA BO3MOXKHOCTSIMU TI0 M3YUIEHUIO yKasarTeseil oka3asca 6e3-
pe3y/IbTaTHBIM; MTOX0XKe Ha TO, 9TO ITacKkasio mpocTo HET ajJbTepPHATUBHI.

C apyroit CTOpOHBI, €CJIM MBI paccMarpuBaeM ulydenne llackayis kak
MMOArOTOBUTEJIbHBIN 3Tan nepen Cu, MOXKHO JIJIsi SKOHOMHUHU BPEMEHU OCTa-
BUTH 3a KaJpPOM YaCTh €r0 BO3MOXKHOCTEN, TAKUX KAaK THUII-MHOYKECTBO,
oneparop with u BjIoKeHHBIE TIOAIIpOorpamMMmbl. CJieyeT MOMHUTD, 9TO Iie-
JIBIO U3YYEHUS 3/I€Ch SBJISIETCS He «s3bIK 1lacKasby, a npozpammuposanie.
Her coBepiiieHHO HHKAKOTO CMBIC/Ia B HACTONYMBOM BJIAJIOJMBAHUN yde-
HUKY (DOPMaJbHOIO CHHTAKCUCA, TAOJINI] IPUOPUTETOB OIlepaIiii U mpodei
OT0OHO# epYHIBI: Ha BBIXOE HAM HY2KHO IOy IUTb He 3nakue A3vika Ilac-
KQAb, KOTOPBIi, BO3MOXKHO, YIEHUKY HUKOL/Ia OOJIbIIE HE TOHATO0UTCS, &
yMeHHue nucarh nporpammbl. Hanbosiee BbICOKMME OapbepaMu HA Iy TH yUe-
HUKA 3/IeCh OKA3bIBAIOTCS, BO-IIEPBBIX, BCE T€ YK€ YKA3ATEU, U, BO-BTOPBIX,
peKypcusi, ¢ KOTOPOU TOyKe MOYKHO HaydnThcsl paborarh Ha mpumepe [lac-
kasist. OrmeruM, aro Mmoaysib CRT, HeXKHO JIFOOMMBII HAIIMMHY TI1€Ar0TaMK
(HACTOJIBKO, 9TO CaKpaMeHTAJIbHOE «Uses crt;» 9acTo MOXKHO yBHJETHb B
[IporpaMmMax, He HUCIOJIB3YIONNX HUKAKAE BO3MOXKHOCTU W3 HETO, TPHIEM
naxe B yueOHUKaX), Bo Free Pascal’e nox Linux u *BSD 3ameuaresbHO pa-
6oTaeT, TO3BOJISIS CO3/IABATH TOJTHOYKPAHHBIE TEPMUHAIBHBIE TIPOIDAMMBI;
ma Cu 910 cliesaTh ropaszio TpyJHee, Jaxke npodeccrnonay OObIMHO Tpe-
Oyercsi HECKOJIBKO JHell, 4ToObl boJjiee-MeHee Pa300parhecs ¢ OUOINOTEKOM
ncurses.

IIpumenenue ITackasist 3a0HO CHUMAET U MPOOJIEMY C TOOOTHBIMU -
dexramu. IIpucBamBanme 31ech — 9TO OIEPATOP, & HE ONEPAIIUs; MEXKLY
GYHKIIUSAMA U TPOIEIyPAME TPOBEICHO YETKOE M HEIBYCMBICIEHHOE Pa3-
JInYIue, MPUCYTCTBYET OTIEILHBIN Onepamop 6vu.306a npouedypsvl, TaK HUTO
nporpamma Ha [Tackasie MoxkeT ObITH Hanrcana BoobIIe 6€3 eIMHOTO TT0O0Y-
voro sdderra. K coxxanennio, nMmeomuecss peajn3aiun pa3pyiaoT 3TOT
ACIEKT KOHIIEIITYAIbHONU YUCTOTHI, O3BOJIsIs BBI3BIBATH (DYHKIMH PAJIN 10~
6ounoro saddexra (B ucxonHOM BUpTOBCKOM [Tackasie 310 GbLIO 3alPeIeHo)
¥ BBOJISI TIJIBII Psif] ONOIMOTEIHBIX (DYHKINI, MMEomuX m00ouHbIe 3ddhek-
TBI; HO €CJIN MIOHNMATDh, B KAKOM HAIPABJICHUH CJIEJIYET JIBUTATHCS, BCE ITH
HEJIOCTATKH JIOCTATOYHO JIETKO O0OWTH.

Emg onna «Hen36eKHOCTh» — 3TO TPOrPAMMUPOBAHNE HA SI3BIKE ACCEM-
Gsiepa. 31ech Mbl BOODIIlE MMeeM HEUYTO, BECbMa HaIllOMHUHAaloIlee HeOe3bI3-
BECTHbBIE B3anMOMCK/IroUaromnme naparpadol. C oIHO CTOPOHBI, Ha sI3bIKE
acceM0Jiepa Jrydirre BoOOIe HUKOLIa U HIYero He MUCATh, 38 NCKJIIOIeHUEM
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KOPOTKUX (DparMeHTOB B A1pax OIEPAIMOHHBIX CUCTEM (HAIPUMED, TOYKU
BXOJ]a B 0OpabOTYMKU TPEPLIBAHUN W BCEBO3MOXKHOE YIPABJIEHUE BUPTY-
AJbHOM NAMATHIO) M B IPONIMBKAX MUKDPOKOHTPOJLIEpOB. Beé ocrasbHOe
npaBuJibHel nucarh Ha ToM ke Cu, 3¢pPeKTUBHOCTH 10 BPEMEHU WCIIOJI-
HEHHUS OT 9TOrO COBEPINEHHO HE CTPAJAET W JayKe B HEKOTODPBIX CJIydasx
MOBBINIAETCS OJIAroapst ONTUMU3AINK; [IPA 9TOM BBIUTPHIII 110 TPYI03a-
TpaTaM MOXKET JOCTUTATh JIeCATKOB pa3. BOoJbIINHCTBO MPOrpaMMICTOB He
BCTPEUYAeT HU OJHON «acceMOJIepHOil» 3a/adu 3a BCIO CBOIO »Ku3Hb. C JIpy-
rOii CTOPOHBI, OMBIT PabOThI HA A3bIKE acceMbiiepa KBAJIUMOUITMPOBAHHOMY
MIPOrPaAMMHUCTY abCOIFOTHO HEOOXOIMM; B OTCYTCTBHE TAKOT'O OIBITA JIFOIH
He nonumatom, 4mo deaarom. ITOCKOJIBbKY Ha TPAKTHKE A3BIKA acceMOiepa
[IOYTH HUKOLJIA He MPUMEHSIOTCSI, €IMHCTBEHHBIM MAHCOM MOy IUTh XOTh
KAKOM-TO OIBIT CTAHOBUTCsI TIEPHUOJ, OOyUIEHUsI, U IIOTOMY SICHO, YTO IIpEHe-
6pedn acceMOJIEPOM MBI HUKAK HE MOXKEM.

B xoze nzyuenus si3bika acceMbiiepa MOXKHO 3a0/[HO ITPOJEMOHCTPHPO-
BaTh, YTO TAKOE SJIPO OIMEPAIMOHHON CHUCTEMBI, 3a9€M OHO HYXKHO M KaK
C HUM B3aMMOJIEICTBOBATH; CUCTEMHBINA BBI30B MEPECTAET KA3aThCA IE€M-TO
Marm9IecKnuM, KOIJIa ero MPUXOJUTCS JeJIaTh BPYUIHYIO Ha YPOBHE MAIIIMH-
HBIX KOMaH/. [[OCKOJIbKY 11eJib 371eCh, OISTh K€, HE OCBOEHIE KOHKPETHOIO
acceMbJiepa u Jlazke He TPOrpaMMUPOBaHNEe Ha YPOBHE acceMbjiepa Kak Ta-
KOBO€, a MCKJIIOIUTEIHFHO NOHUMAHUE 020, KAK YCMPOEH Mup, HE CIIEIyeT,
pa3yMeercsi, CHabXKaTh YUYEHUKA y»Ke MOTOBBIMEU OHOJIMOTEKAMU, KOTOPBIE
CJIEJIAIOT 34 HEro BCIO paboTy, B YaCTHOCTH, 10 MEPEBOJIYy YHCIA B TEKCTO-
BOe TIpeJICTaBjieHne; HAa0OOPOT, HAINMCAB Ha sI3bIKEe accembiepa MpOCTeHb-
KYIO [IPOrpaMMy, KOTOpasi CYUTHIBAET U3 CTAHJIAPTHOIO IIOTOKa BBOJA JBa
9UCTIA, TIEPEMHOYKAET UX U BBLIAET Oy YeHHOE TIPOM3BEICHNEe, YICHUK TOii-
MET U IPOYIYBCTBYET rOPa3/10 OOJIBIE, 9eM €CJIU €My MIPEJJIOKUAThH HAIICATD
Ha TOM 2Ke acceMbjiepe 4TO-TO CJIOYKHOE U PA3BECUCTOE, HO IIPU ITOM IIe-
PEBOJT U3 TEKCTa B YUCIO U OOPATHO BBIMOJIHUTDL 3a HEIO B KaKOW-HUOYIH
6ubIMOTEKE MAKPOCOB. 3/1€Ch K€ CJIe/lyeT MOCMOTPETh, KAK OPTaHU3yIOT-
sl TIOJIIPOIPAMMBI € JIOKAJILHBIME [IEPEMEHHBIMU U PeKypcus (HeT, He Ha
npuMepe (haKkTopuaia, KOTOPBIf BHICOCAH M3 MAJbIA W BCEM YKe HAJI0eII,
CKOpee Ha MPUMepe COTIOCTABJICHNs] CTPOKK ¢ 00PA3IOM WJIH eI Ha IEM-TO
OO0HOM ), KaK CTPOMTCS CTEKOBBIN (peiim, Kakue ObIBAIOT COIVIAIICHUS O
CBS3X.

Koumb ckopo u3ydars nporpaMMupoBaHue Ha acceMbiiepe BCE pABHO IIPH-
JETCs, JIOTHYHO 9TO ¢/1ejaTh 0o uzydeHus CH, MOCKOJIBKY 9TO BO MHOI'OM
MOMOTaeT MOHATh, ToYeMy A3bIK CU MMEHHO TAKOB, KAKOB OH €CThb: ITOT,
MSTKO TOBODSI, CMPAHHbLI S3bIK CTAHOBUTHCS HE CTOJIb CTPAHHBIM, €CJIN
paccMaTpHUBaATh €ro KaK 3aMEeHHUTe b si3blKa accembjiepa. AjpecHast apud-
MEeTHKA, MPUCBAWBAHUE KAK OIepalysi, OT/eJbHbIE OlepaIil NHKPEMEHTA,
U JIEKpEMEHTa W MHOTO€ JIpyroe — BCE 3TO MPOIIE He TOJBKO MOHSAThH, HO U
[PUHSTH, €CJIU yKe 3HATh K 9TOMY BPEMEHH, KAK BBITJISIIUT IPOIPAMMUPO-
BaHWe Ha YPOBHE KOMaHJI EHTPAJIBHOTO mporeccopa. C Apyroil CTOPOHDI,
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AJIEI0 HAYaMb 00yUIeHNe IPOrPAMMUPOBAHUIO C A3bIKA acceMbJiepa He XO-
qeTcd JaXke 00CyXKIaTh, 9TO 3aBeIOMbBII abCyp/I.

C y4éToM CKa3aHHOTO BBICTPAUBAETCSI JJOBOJIHLHO OJIHO3HAYTHAS IETIOIKA
SI3BIKOB JIJIsI Ha9aJIbHOTO 00ydenusi: [lackaiib, s13p1k accembiiepa, Cu. B aTy
[EIIOYKY B JIFOOOM MeCTe MOXKHO ITO-HUOYIb T00AaBUTH, HO HU yOUPATH U3
Heé JIEMEHTBHI, HU 1I€PECTABJIATh UX MECTAMU, CY/s 110 BCEMY, HEIb3s.

SBuas Cu, MOXKHO BEPHYTHCS K M3YUYEHUIO SIBJICHNSI, UMEHYEMOI'O OIlepa-
ITUOHHON CHUCTEMOI, U €€ BO3MOXKHOCTEH C TOYKH 3PEHUS IMPOrPAMMUCTA,
CO3/IAIOIIEro II0JIb30BATEIbCKIE IporpamMmbl. Harnr ydeHuK yzke HOHUMA-
€T, YTO TaKOe CHUCTEMHBIN BBI30B, TAK YTO MOXKHO PACCKA3aTh €My, KaKue
OHU OBIBAIOT, MTOJIB3YsICh YPOBHEM TE€PMUHOJIOTUHU, XAPAKTEPHBIM JIJIsI 9TOH
[Ipe/IMETHOI 00JIaCTH — UMEHHO, YPOBHEM OIIMCAHUS CHCTEMHBIX BHI30BOB B
TepmuHax QyHKImil Cu. PailyIoBbIil BBOI-BBIBOJ, YIIPABJIEHHUE [IPOIECCAMEI
B OC Unix (koTopoe, K CJIOBY, OPIraHU30BAHO I'OPA3JIO0 IIPOIIE U IIOHSITHEE,
YeM B JIDYIHX CHCTE€MaxX), CIIOCOOBI B3aMMOJIECTBUSI IPOLIECCOB — BCE ITO
HE TOJIBKO KOHIIEIINH, JeMOHCTPUPYIOIIHE YCTPONCTBO MUpa, HO U HOBBIE
BO3MOXKHOCTHU [IJIsi BO3HUKHOBEHUS y yYEHWKA COOCTBEHHBIX HUell, Bey-
X K CAMOCTOSITEJIbHBIM pa3paborkam. OcBOeHUE COKETOB U HEOXKUIAHHOE
OTKPBITHE TOI'O, CKOJIb IIPOCTO IMHCATh MPOTPaMMBI, B3aMMOIEHCTBYIOIIIE
MeXKIy CO0O0il depe3 KOMIBIOTEPHYIO CETh, JAET YICHUKAM U3PAIHYIO 103y
SHTY3UA3MA.

B Kakoif-To MOMEHT B KypCe CTOUT YIIOMSIHYTb pa3jie/isieMble JTaHHbIe
¥ MHOTOIIOTOYHOE IIPOrPAMMHUPOBAHNE, TOMIEPKHYB, UTO C TPEIAMU JIy1IIle
He paboTaTh, /Take 3HasI, KAK 9TO JeJIaeTCs; MHaYe TOBOPs, HAJI0 3HATH, KaK
paboTarh ¢ TpegaMu, XOTs Obl JIJIs TOTO, YTOOBI OCO3HAHHO IIPUHATH Pelle-
HEe 00 OTKa3€e OT WX UCIIO/IH30BaHus. B TO ke BpeMsi JIIo0oMy KBaJIMUII-
POBaHHOMY IIPOTPAMMUCTY HEOOXOINMO IIOHUMATh, 384UeM HYKHBI MbIOTEK-
cbl U ceMadOpbl, OTKY/Ia BOSHUKAET MOTPEOHOCTh BO B3aUMOUCKJIFOUEHUH,
9TO TaKOe KPUTUYIECKAs CEKINS U T.II., B IPOTUBHOM CJIydae, K IPUMEDY,
quTas OMUCAHNe apXUTEeKTyphl siapa Linux wim FreeBSD, genosek mpocto
HE IOMMET, 0 4EM HJIET pedb.

JIT0OOTBITHO, ITO MMEHHO TAKOBa TPAIUIIMOHHAS TOCJIEI0BATETHHOCTD
MIPOrpaMMUCTCKUX KypcoB Ha dakynabrere BMK: B mepBoM cemecTpe Kypc
«AJITOPUTMBI U AJITOPUTMUYECKUE ST3BIKU» O/[JIEPKUBAECTCS IPAKTUKYMOM
na [lackase, BO BTOpoM cemecTpe JIEKITMOHHBIN KYypPC TaK U HA3BIBAETCS
«Apxurekrypa 9BM n sa3bk accemOiiepay, a JIEKIWH, YUTAEMble B Tpe-
TheM cemecTpe — «OIeparmoHHbIE CUCTEMbBI» — IIPEJIIIOIATAI0T ITPAKTHKYM
na Cu. Heckosbko cioykHEE ¢ 9€TBEPTHIM CEMECTPOM; KypC JIEKITUI Tam
HazbiBaeTcsd «CHCTEMBI TPOrPAMMUPOBAHUS» M TIOCTPOEH B BHUJE JTOBOJIb-
HO CTPaHHOI'O COYETaHWs BBEIEHWS B TEOPHIO (POPMAJBHBIX I'PAMMATHK
u O0BEKTHO-OPUEHTHPOBAHHOIO MpOrpaMMupoBanus Ha npumepe Cu++.
Puckny 3asBurh, aro Cu-++ — He CIAUINKOM YJIAIHBIN SI3BIK JIJIs TIEPBUY-
uworo ocoenust OOII, 1a u BooOIIIE 5TOMY SI3BIKY HE MECTO B IIpOI'paMMax
OCHOBHBIX KYPCOB: T€ U3 CTYJIEHTOB, KOTOPbIE CTAHYT MPO(ECCUOHATHHBI-
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mu nporpammucTamu, Cu-+-+ MOI'yT OCBOUTBH (M OCBAMBAIOT) CAMH, TOLJIA
KaK TeM, KTO OyzeT paboTarh IO POJICTBEHHBIM HJIM BOOOIIE IPYTUM CITe-
[IHAJBHOCTSIM, IOBEPXHOCTHOE 3HAKOMCTBO C Y3KOCIIEINAJIBHBIM TPO(MECcCH-
OHAJIBHBIM UHCTPYMEHTOM, KAKMM, HECOMHEHHO, siBJisieTcst si3blk Cu++-, He
npubaBseT HA OOINEro Kpyro3opa, Hu MOHUMAHUs yCTPOMCTBA MUDA.

C gauraressiMi, Ha KOTOPBIX OPHEHTHPOBAHA 9Ta KHUTA, CUTYAIUS Bbl-
DJISIAUT HECKOJIBKO MHAYE: Te, KOMY IIPOrPaMMUPOBAHUE KAaK BUJ JIEesTe b
HOCTH HE WHTEPECHO, IPOCTO HE CTAHYT €€ YUTATh, & T€, KTO M3HAYATHLHO
XOTeJI CTaTh MPOrPAMMUCTOM, HO TIpU OoJjiee OJIM3KOM 3HAKOMCTBE C 9TUM
BHUJOM JIeSIT€JIBHOCTH IIOMEHsIJI CBOM ILJIAHBI, CKOPee BCEero, 6pocsiT dTeHue
rIe-HuOYIb HA BTOPOR-TPEThE 9acTu U /10 KOHIA B JIIOOOM Ciydae He J10-
GepyTcst. B To ke BpeMsi TeM, KTO 0JI0JIeeT 3Ty KHUTY IEJIUKOM — TO €CThb
Oymy M podeccruoHaIaM — MOXKET 0Ka3aThCs [T0JIE3EH He TO ITOOBI SI3bIK
Cu++ Kak TaKOBOIi, BEJb €r0 MOYKHO M3YUUTH IO JIOOOH M3 COTEH cyIe-
CTBYIOIINX KHUT, & CKOPeEe TOT OCOOBII B3I HA 9TOT SI3bIK, KOTOPBII BaIIl
[TOKOPHBIH CJIyra BCerja CTapaercs JOHECTH JI0 CTYJEHTOB Ha CEMUHAPAX
qeTBEPTOro cemecrpa: B3 Ha Cu+-+ He Kak HA MPOQeCCHOHATBHBIN MH-
CTPYMEHT, & KaK Ha YHUKAJBHOE SIBJIEHUE CPEJIN CYIIECTBYIOIINX S3bIKOB
nporpamMmMupoBanust, KakuM Cru-+-+ OBLI 0 TOro, Kak ero 6e3HaEKHO UC-
MIOTAHUIN ABTOPBI cTaHIapToB. [losTomy Cu++ BXOAUT B YUCIO A3BIKOB,
OTMCAHHBIX B 9TOI KHUTE; 00 0OCODEHHOCTSIX MOETrO TO/IX0/a K 9TOMY S3BIKY
TOBOPUTCST B IIPEUC/IOBUM K COOTBETCTBYIOIIEH JACTH.

Kaxk HUCIIOPTUTH XOPOIIYIO Nae0 N KaK eé cracTu

K coxasennio, MeI0o9u 1 9aCcTHOCTH JIEJIAIOT CEPHUI0 TPOTPAMMUCTCKIX
Kypcos, npuasaTyo vHa BMK, 6e3nanéxuo n1anékoit or coBepiieHcTBa. Tak,
Ha JIEKIIASAX IIEPBOI0 CEMECTPA CTYAEHTaM 3a94eM-TO BIaJIOJUBAIOT TaK Ha-
3bIBaeMbIil «cTammapTHbiil [lackaaby, KOTOPBIH MpeicTaBasIeT COOOH MOH-
CTPa, TOJHOTO Pa3Be UTO JJIsI YCTPAIIECHUS U B TPUPOJE HE BCTPEYAIOIIe-
rocs; IpU 3TOM Ha CeMHHApaX TeX K€ CTYJ/IEHTOB 3aCTaBJISIIOT MPOTIDaM-
MuposaTh Ha Turbo Pascal mom Bcé Tor ke MS-DOS — ma Méprsoii cu-
creMe B MEDPTBOI cpejie, BIOOABOK HE MMEIOIIEH HUKAKOTO OTHOIIEHUS K
«cTraggapTHOMY» llackasio, 0 KOTOPOM PacCKa3bIBAIOT Ha JIEKIUIX. Bosb-
IIle TOrO, JIEKIIMH IIOCTPOEHBI TaK, OYITO IEJbIO SIBJISETCA HE HAYIUTHCH
MIPOrPaMMUPOBATh, & U3yIUTh B MOAPOOHOCTIX MMEHHO s13bIK [lackasb Kak
TAKOBOM, IPUIEM B €T0 3aBE€IOMO MEPTBOI BEpCHM: TPATUTCSI MOPE BpeMe-
HU Ha (POPMAJIBHOE OIHMCAHNE CHUHTAKCHCA, MHOT'OKPATHO IO T4EPKUBAETCH,
B KaKOU KOHKPETHO TOCJIEJIOBATETLHOCTH JIOJI?KHBI UJTH CEKITUU OMUCAHUN
(yobast peasibHO CylIecTByIOmas Bepcus [lackaiis MO3BOJIAET PACCTABUTH
OIIMCaHUs B IIPOU3BOJIBHOII IIOC/IEIOBATEIBHOCTH, U y?K TOYHO HET HHUYe-
r'0 XOPOIIEro B TOM, YTOOBI, CJIeysl COTJIAIleHnusiM cTanaapTHoro [lackass,
ONHUCHIBATH B CAMOM HAYAJIE€ IIPOIPAMMBI MEMKU, KOTOPBIE OYIyT HUCIIO/Ib-
30BaTbCs TOJIBKO B I'OJIOBHOI IIDOrpaMMe, TO €CTh B CaMOM KOHIE TEKCTa
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MIPOrpaMMbl, HO BUIHBI IIPA 3TOM OYIyT 3a4eM-TO BO BCEX IPOIEAypax
dbyuknuax).

Bo BTopoMm cemecTpe sena obcroaT HemuormM Jydire. Jlo HemaBHEro
BpPEMEHH S3BIK acceMOepa AeMOHCTpupoBaJics Toxke noa MS-DOS, To ecThb
u3ydasach cucremMa Koman 16-6utabix nporeccopos Intel (8086 u 80286).
IIporpamMmupoBaHue 107 3aB€I0MO MEPTBYIO CHCTEMY PACXOJIAXKHUBAJIO CTY-
JIEHTOB, KYJIGTUBUPOBAJIO IIPE3PUTEILHOE OTHOIICHUE K IIpeaMery (U 3To
OTHOIIEHKE 9aCTO IIEPEHOCHIOCH Ha IIPEIoIaBaTe el ).

B 2010 rony na BMK na o1H0M u3 TPEX HOTOKOB HAYAJICS SKCIEPUMEHT
110 BHEJIPEHUIO HOBOIi mIporpamMMbl. Ha to oTaaTh JM0JIKHOE aBTOpaM IKCITe-
pumenta, ramioit Tpyn MS-DOS onm u3 ydebHOrO mporecca yCTpaHWUIH,
HO, K COYKQJIEHUIO, BMECTE C OTKPOBEHHON MEPTBEYMHON IKCIIEPUMEHTATO-
PBl BBIKUHYIU U 3bIK [lackajib, HaunHas obydernue ¢ Cu. D10 MOIIO OBI
OBITH YCJIOBHO IPUEMJIEMBIM, €CJIH ObI BCE MOCTYIAIOIINE Ha TMEPBBLI KypC
aOUTYPUEHTHI UMEJIH XOTs ObI 329aTOYHBIN OIBIT IPOrPAMMHUPOBAHUS: JIJI
qeJI0BEKa, yKe BHUJEBINero ykasareynn, Cu He IIpejCcTaBisieT 0COOBIX CJI0OXK-
Hocreil. YBoI, gaxe EI'D mo nndopmaTnke HEe MOXKET 00ECIIeINTh HATHINE
X0Ts ObI CAMBIX IPUMHUTHUBHBIX HABBIKOB IIPOrPAMMHPOBAHUS Y HOCTYIIAIO-
[UX: CIaTh €ro Ha IOJIOKUTEJbHBIM OaJLI BIOJHE MOXKHO, COBEPIIIEHHO HE
yMesi IPOrPaMMIPOBATh, HE TOBOPS y2Ke O TOM, 9TO YKA3aTEJI! B IKOJIBHYTIO
nporpammy uHdOpMaTuK (U, COOTBETCTBEHHO, IporpamMMy EI'D) e BXO-
J4T. BOJIBIIMHCTBO 1MEPBOKYPCHUKOB MIPUXOISAT Ha (DAKYJIBTET ¢ ADCOTIOTHO
HYJIEBBIM yPOBHEM IMIOHUMAHWS, YTO TAKOE MPOTPAMMUPOBAHME U KAK ITO
BCE BoINIAANT; CH CTAHOBUTCS JJIsT HUX TIEPBBIM B YKU3HU SI3bIKOM ITPOTDAM-
MUPOBaHWS, & HA BBIXOJE MbI IIOJIy4aeM OTKPOBEHHYIO KaTacTpody.

Mexk 1y mpodmM, aBTOP 3TUX CTPOK IIPETYyIPEXK AT HICOTOTOB IIPECIIO-
BYTOI'O 3KCIIEPUMEHTA O IpobJeMe yKa3aTeseil, HO CIIyIIATh ero, pPa3yMeeT-
cs1, HUKTO He ctaJi. Ceifgac eMy 0CTaETCsl JIUIITb KOHCTATUPOBATD C U3PsIHON
JIOJIefl MPAadHOTO YAOBJETBOPEHUS, ITO KOHIMIOCHh BCE MMEHHO TaK, KaK U
JOJIZKHO OBLJIO KOHYUTHCS — IIPUMEHEHNEM Ha 3aHATHUSAX 10 IKOOBI «IHCTO-
My Cu» BBOJIa-BBIBOJIa Uepe3 cin/cout W eKerojiHbIM BBIXJIOIIOM B BH/IE
MHOTUX JIECITKOB HOBBIX «IIPOIPAMMUCTOBY», HE 3HAIONIUX, YTO TAKOE UH-
croiit Cu u BOOOIIE He TTOHUMAIOIIUX, 9TO TBOPSIT.

WaTepecHo, 9YTO B KAKONR-TO MOMEHT JIEKTOPOB, YUTAOIIUX KypC «Apxu-
TekTypa 9BM» Ha ocTaBIIMXCS ABYX MOTOKAX, UYTO HA3BIBACTCS, TPUIEPIIH
K CTeHKe TpebOBaHUMEM MOJIEPHU3UPOBATH KYPC, HO 3TO, MPIMO CKarXKeM,
HUYEeMY He IOMOIJIO. JIeKTOpBI ropjo 3asiBUJIN O Iepexoje Ha 32-OUTHYIO
apXUTEKTYPy, KaK OyITO pa3Mep MAIIHHHOIO CJIOBA CIIOCOOEH HA UTO-TO
TIOBJIUSATH; acceMOsiep Ternepb udydaerca mox Windows, a Jijist IpOBeIeHUS
MPaKTUKyMa [IPUIILIOCh U3TOTOBUTH MOHCTPYO3HYIO OOBECKY, KOOBI II03BO-
JIIONIYIO Ha acceMOjiepe CO3/1aBaTh OKOHHBbIE MPUJIOKEHUS; OJHO TO, YTO
HCTIOTHAEMbIe (DAMIBI ¢ 9TOH 0OBECKOI MOIYIaIOTCS pa3MepOM B UeThIpE C
JIMIITHUM MerabaiiTa, JOCTATOYHO Jjis IOHUMAaHUsl, KAKOe B JIEHCTBUTEIbHO-
CTH OTHOIIIEHUE BCE 9TO MMeEET K M3yUYEHWIO S3bIKa acceMbJiepa u ero poJin
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B OKpyzKaiomeM Mupe. Ho u Ha 1epBOM («3KCIEPUMEHTAIBHOM» ) IIOTOKE,
rie usydaercas NASM oy Linux, curyanust Hu9eM He JIydiine: TpOorpaMMbl
TaM IHNIYT C UCIIOJIb30BAHUEM BBO/IA-BBIBO/IA U3 CTAH/IAPTHOI OMOINOTEKN
Cu — u TOXe €O CBOeil 0OBECKOI, CKPBIBAIOIIEH, B YaCTHOCTH, TOYKY BXO-
a B IpOrpamMMmy. DOJIBIIMHCTBO CTYIEHTOB, OCBOMBIINX 3TOT MPAKTUKYM,
YBEPEHO, UTO IIPOIECC JIOJI2KEH 3aKAHINBATHCA KOMAHJION ret.

C HEKOTOPOIi HATSYKKOI MOXKHO COTJIACUTHCS, UYTO B JE€HACTBUTEILHOCTU
HET 0cODOI pPa3HUIIBI, KAKOH KOHKDPETHO acceMOJiep M3ydarThb, IJIABHOE —
MORMATH JIOTHKY PAOOTHI C PETUCTPAMH U OOJIACTSIMU TTAMSITH; HO KaK B 0De-
WX YUTAIOIINXCsI HbIHE BEPCUSIX KypPCa PACCTABJISIFOTCSI AKIEHThl — IIOHSITh
COBEPIIIEHHO HEBO3MOXKHO. Ha BBIXOIe CTYIeHThI OOBIYHO HE TTIOHUMAIOT, ITO
TaKOe IIPePHIBAHUE, U IPAKTUIECKH HUKTO HE 3HAET, KAK BBIIVISIUT CTEKO-
BBII (ppeiiM; He BIIOJIHE SICHO, HA YTO BOODIIE TPATUTCS I[eJIblii CEMECTD U B
96M COCTOUT II0JIB3a OT TAKOTO BAPWAHTA KypCa.

Bcé 6omee-menee nmpuxoauT B HOPMY JIHIIL HA BTOPOM KypCe, IJie HC-
nosbayercst Unix (panee — FreeBSD, ceituac, kK coxanenuto, Linux, mo-
CKOJIbKY TeXHUYIECKUe CJIy2KObI (paKyapTeTa, IoXoxKe, moaaepkKy FreeBSD
POCTO He OCcWimin) U 9ucThiit Cu M3ydaeTcss UMEHHO B 3TOM, WIEATBHO
nojxonsmeit it Cu cpege. OHAKO TIEpe/T TUM IEJIBIX JIBA CEMECTPa Tpa-
TATCsI, MSTKO TOBOPsi, C COMHUTEIHHOM 3P (HEKTUBHOCTHIO.

IIpunarerit nva BMK mopsiiok mogatsin mporpaMMUCTCKUX JTACIIATIIAH Ha,
MJIQIIIIAX KyPCaX IIPEJICTABIISIETCS TOTEHITNATBHO CAMBIM YJIA9HBIM U3 BCE-
ro, 9TO BCTPEYAETCH — ecJin Obl HE IEePEYNnCIEHHBIE «MeJIOYn». ¥ IIOPHOE
HeKeJIaHUe OJIHUX IIPerojiaBareseil orka3arbcs or Windows, a apyrux —
[PUHSTH BO BHUMAHUE, YTO CYyryb0 TEXHUUIECKUI XapakTep 00y JIeHNsl B yHU-
BepcHUTEeTE HEYMECTEH, CTABUT IO COMHEHMe Oymyiiee Beelt Kourenmnun. Bee
[IPEIIPUHUMAEMbIE MIATd 110 «MOJEPHU3AINNY YUTAEMBIX KyPCOB H IIPO-
BOJIUMOTO TIPAKTUKYMa B IIOCJIEJHHME TOJbI (€C/IM FOBOPUTH TOUHEE — 32
BCE BpeMsi paboThbl aBTOpa KHUI'M Ha (GaKyJbreTe) OKa3bIBAJIUCH CYyry0o jie-
CTPYKTHUBHBIMH, Pa3pyHIIAIOMUME (DYHIAMEHTAJILHBIA XapaKTep Iporpam-
MuCTCKO# moaroroBku Ha BMK u npespamarormumu e€ inbo B MaJIOOCMBbIC-
JIEHHYIO TEXHAIECKYIO JPECCUPOBKY, JINOO BOBCE B OECCMBICIIEHHOE STBJICHUE
cponau HeOe3bI3BECTHOMY cargo cult.

Kaura, KoTopyto BbI Jep:KHUTe B pyKax, IPEJCTAB/IsSeT COOOIl MOMBITKY
€€ aBTOpa COXPAHUTD XOTs ObI B KAKOM-TO BUJI€ YHUKAJIBHBII METOINIECKIH
OIIBIT, KOTOPOMY I'DO3HUT IIOJIHOE 3a0BEHUE.

B 3akjroueHme s CYUTAa0 CBOMM JIOJITOM YECTHO MPEIYIPEIUTH
KOJIIer-TpenoiaBaresieil o6 oaHoit BaxkHON Bemu. Kcam Bel xoTuTe 3a1eii-
CTBOBaTh 3Ty KHHUI'Y B y4e€OHOM IIPOIIECCE, TO BAIIUM COOCTBEHHBIM O0CHO6-
HblM CITOCOOOM ODIIEHUsI ¢ KOMITBIOTEPOM B TIOBCEIHEBHON »KU3HU JIOJIZKHA,
6biTh (cTarh?) KOMaHAHAs CTPOKa. KHUra paccuurana HA TO, YTO YIEHUK
HCIIOJIB3YET KOMaHIHYIO CTPOKY, OT/aBas eil IperodTeHue nepe] rpadu-
qecKUMU HHTepdeiicaMu — TOJIBKO TaK Y HETO eCTh IAHC CJIeJIATh IePEeInC-
JIEHHBIE BbIe marn K npodeccun. Ecim BbI Konmpyere dailiabl, meperac-



IIpeaucnoBue TpeThe, HAIYTCTBEHHOE 39

KWBasi UKOHKU MBIIIKON, BbI BPsJL JII CMOXKETe yOEINTh BaIllX YIE€HUKOB,
9TO KOMaHIHAsT CTPOKa 3P PeKTuBHEee U yao0Hee, BeIb Bbl CAMH B 9TO He
BepuTe. B TakoM caydae sTa KHHUTA I Bac OecroJie3na.

Hpe,Z[I/ICJIOBI/Ie TpeTbe, HallyTCTBEHHOE

DTO mpeaucIoBHe, TOCIeTHee U3 TPEX, aIPECOBAHO TEM, JJI KOro, cob-
CTBEHHO, W HAIlUCAHa KHHUTA — JJId TeX, KTO DPEeIlmy H3ydaTb IpPorpam-
MUPOBaHME, TO €CTh OJMH U3 CaMbIX YBJIEKATEJIbHBIX BUJOB U€JIOBEYECKON
WHTEJIEKTYAJIbHON TeATeIbHOCTH.

WsnaBHa caMbIM YMHBIM U YMEJIBIM JIFOJSM XOTEJIOCh CO3/1aBaTh YTO-TO
Takoe, UTO delicmeyem camo no cebe; 10 TOSBICHUS IJIEKTPUYUECTBA Ta-
Koe OBLIO JIOCTYIHO pa3Be uTo MexaHmkam-dacosmumkam. B XVIII Beke
IIvep YKake-/Ipo® co31a1 HECKONBKO YHHKAJIBHBIX MEXaHHTIECKIX KYKOUI,
KOTOpBIE HA3BaJI «aBTOMATOHAMU»: OJHA U3 ITUX KYKOJ UIPAET Ha OpraHe
MIATh PA3HBIX MEJIOIMil, IPU 9TOM HAXKMMAET MAJbIIAMU HY2KHbIE KJIABU-
I OpraHa, IIyCTh W CAEJIAHHOTO CIIENHUAJIbHO JJjIs Heé, HO IIPU ITOM pe-
aJIbHO YIIPABJIAIONIErOCsT KJIABUIIIAMMI; JIpyTrasl PUCyeT Ha OyMare JIOBOJIBHO
CJIOYKHBIE KADTUHKHU — JII00YIO U3 33 1aHHbIX TPEx. Hakoner, mocstenusst, ca-
Masl CJIOXKHas Kykaa, «[lumrymuit maiasanky wim «Kasmrpads, mumer Ha
bymare ¢pa3sy, oOMakuBasi I'yCHHOE I1ep0O B YePHUJILHUILY; (ppa3a COCTOUT
73 COPOKA OYKB U «IIPOTPAMMUPYETCS» ITOBOPOTAMU CIIEIUAIHHOTO KOJIECa.
DTOT MEXaHU3M, 3aBEPIIEHHBIN B 1772 IOy, COCTOUT M3 INECTU C JIMITHUM
ThICAY JIeTAJIEH.

Komegno, camoe ciio2kHOE IPU CO3MaHNN TAKOTO aBTOMATA — 3TO NPudy-
M@Mb BCIO €70 MEXaHUKY, HAWTU TaKOe COYeTaHue JleTajeil, KOTOpoe 3acTa-
BUT MEXaHUYECKUEe PYKU COBEPINATH CTOJIb CJIOYKHBIE U TOYHBIE JTBUMKEHIS;
HECOMHEHHO, co3zaresb «llumrymnero maisankas ObLI YHUKAJIBHBIM T€HIEM
B oOstacTu MexaHnuku. Ho KoJib CKOpPO BBI NMeeTe JIeJI0 ¢ MEXaHUKOU, OIHON
reHuaJibHOCTH BaMm He xBarutT. [Ipepy 2Kake-/Ipo mpuiijiock u3aroToBUTH
KaXkKJIyI0 W3 IIEeCTU THICAY JeTajiell, BBITOUNTh X M3 MeTasuia ¢ (hanra-
CTUYECKON TOYHOCTHIO; KOHEYHO, YACTh PAOOTHI OH IIOPYYMJI HAEMHBIM Pa-
OOTHMKAM [PUHAJJIEXKAIIENH eMy MacTepPCKOil, HO (akT ocTaércs pakToM:
KpPOME T'€HUAJTbHOCTH KOHCTPYKTOPA TAKAX MEXAHMIECKUAX U3EJIHIA, [IIs UX
[IOSIBJIEHUST HEOOXOMAMMO €€ OrPOMHOE KOJIMYIECTBO UEJIOBEYECKOr0 TPY/IA,
IIPUTOM TAKOT'O, KOTOPbIi HEBO3MOXKHO HA3BATh TBOPYECKUM.

Asromaronnsr 2Kake-/Ipo mpeicTaBisior coboif CBOEro poja 3KCTpe-
MaJIbHYIO HJIJTIOCTPAIIMIO BO3MOXKHOCTEH TBODPHAIIETO YEJI0BEYECKOrO Pa3y-
Ma B COUYETAHUU C BJIOXKEHHUEM OOJIBIION0 KOJIMYECTBA PYTUHHOIO TPYIA IO
W3TOTOBJIEHUIO MATEPUAIBHBIX JEeTaJeil; HO TOT K€ IMPUHITUI MBI MOYKEM
HAOJIONATH €JIBa JIM He B JIIOOOM BHJE WHXKEHEPHON! MesaTe/bHOCTU. | eHu-
AJIbHBII APXUTEKTOP MOXKET HAPUCOBATH ICKU3 MIPEKPACHOTO IBOPIA U CO-

3B psge ucrouHUKOB — «JIp0o3», HO 9TO HENPABHIILHO; HOC/IEAHsIs GyKBa BO (bpaH-
my3cKoit amuiaun Droz He TPOU3HOCUTCSI.
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3/1aTh €ro MOJPODHBINA ITPOEKT, HO JBOPEI] HUKOIA He IOSIBUTCs, eCJId He
HAUJAETCA 2KeJAIONNX OIJIATATH TPYJL ThICSAY JIIOJIel, 3a/1efiCTBOBAHHBIX BO
BCeil IeloYKe IIPOU3BO/ICTBA CTPOUTEIbHBIX MaTepUaJsoB, a 3aTeM U B ca-
MOM CTPOUTEBLCTBE. ['€HNABHBIN KOHCTPYKTOD MOXKET IPUJIYMATh HOBDLIN
aBTOMOOUJIb WU CAMOJIET, KOTOPBIE TAK U OCTAHYTCH 3a/lyMKOM, ITOKA THICS-
4y JPYTUX JIOjell He coracsTcs (CKopee BCero, 3a JIeHbI'M, KOTOPbIe TOXKe
JIOJIKHBIL OTKYJIa-TO B3AThCs) U3TOTOBUTH BCE HY KHBIE JIETAJIA U AIPEraThbl,
a TOTOM, COEJIMHNB WX BCE BMECTE, MPOBECTU IIHNKJI MCIBITAHUI U 10pabo-
ToK. IloBCiomy TBOpYeCKHUil TeXHUYIECKUI TeHWI HATHIKAETCS Ha MaTepH-
AJIbHYIO MPO3Y KU3HU; Mbl BOOYUIO BUJUM PE3YJIbTATHI pabOThI M€HUAJIb-
HBIX KOHCTPYKTOPOB, €CJIH COIPOTHBJIEHHE MaTePHAJIbHON Cpebl y/IaeTca
IIPEO0/I0JIeTh, HO Mbl MOXKEM JIMIIb JI0I'a/IbIBAThCA O TOM, KaK MHOI'O CTOJIb
K€ TeHUaJIbHBbIX njiell 6e3JapHO IPOIAJIO, TaK W He Halijisl BO3MOYKHOCTH
BOIJIOTUTBHCA B MeTaJlle, IIJIACTUKE WU KaMHe.

C nosiBjieHIEM TTPOrPAMMHUPYEMBIX KOMIBIOTEPOB CTAJI0 BO3MOXKHO CO-
3/1aTh HEYTO, JAefCTBYIOIIee caMo 110 cebe, m30eXKaB IIPU ITOM CJIOYKHOCTEI,
CBABAHHBIX C MaTepHaJbHBIM BoiLiomenneM. [IpoekT moma, camosnéra mim
aBTOMOOUJIS — ITO JIUIIH (POPMAJIHLHOE OIMCAHUE, [0 KOTOPOMY 3aTeM HY K-
HO CO3JaTh CaM aBTOMOOWJ/Ib WJIN JOM, WHAaYe OT TAKOrO IPOeKTa He Oy-
JIeT HUKAKOrO TOJIKY. KoMIbloTepHast IporpaMma — 9TO TOXKEe PopMasbHOe
onucanue TOro, 4TO JIOJKHO IIPOU30UTH, HO, B OTJIMYME OT TEXHUYECKHUX
[IPOEKTOB, IIporpamMMa cama mo cebe ecTb roroBoe m3gesue. Fcim
661 [Inep ZKake-/Ipo Mor MaTepuaJm30BLIBATG CBOU 33 lyMKH, IIPOCTO BbI-
[IOJTHUB YePTEXKU, OH Obl HABEPHSAKA YAUBUJI IIYOIHKY YeM-HUOYIb TOPa3/io
GoJtee cioXKHBIM, Hexkeyn «llumrymuii masisauky. He Oymer npeysesude-
HHUEM 3a8BUTH, YTO y IPOI'PAMMUCTOB TaKasd BO3MOXKHOCTb €CTh; IOXKAJIYH,
IporpaMMHUpOBaHNe — caMasd TBOpYECKasd U3 BCeX MHKEHePHO-TeXHMYeCKUX
npodeccuii, 1 ITUM TPOrPaMMUPOBAHNE IIPUBJIEKAET He TOJIBKO IIPOgeccu-
OHAJIOB, HO W OI'POMHOE 4HCJIO JrobuTesneii. Beunsiit Bompoc o ToMm, gero B
IPOrPAMMUPOBAHUH OOJIbIIIE — TEXHUKHU HJIM HUCKYCCTBA — HE PEIIEH HU B
9BIO TIOJIb3Y U BPsIJL JIU KOTJIa-HUOYIb OyJIeT PeriéH.

[Tonér wHKEHEPHOI MBIC/IM, HE CBSI3aHHBIN MPOU3BOJICTBEHHON DyTH-
HOl, HEM30€XKHO IIPUBOJIUT K HAPAIIMBAHUIO CJIO?KHOCTU IPOrPAMMIPOBa-
HUST KaK JIUCIUILINHBL, ¥ 9TUM O0YCJIOBJIEHBI HEKOTOPbIE OCOOEHHOCTH ITOM
yHUKaJIbHON mpodeccuu. VI3BecTHO, 9TO TPOrpAMMUCTA HEJIb3s BBIYyJIHUTD,
YeJI0BeK MOKEeT CTaTbhb IPOIPAaMMUCTOM TOJIBKO caM — WJIM HE CTaTb UM
BoBce. Briciiee oO6pa3oBaHme Mpu 3TOM KeJaTeTbHO, TTOCKOJIbKY XOpOoIee
3HAHNE MATeMaTUKN, (GDU3NKU U APYTUX HAYK IMPUBOIAT MO3THU B ITOPIIOK
U PE3KO IOBBbIIIaeT IIOTEeHIIHaJl CaMOPAa3BUTHU:A; CJleyeT IPU3HATh, OJHa-
KO, UTO BCE 3TO 2ICEAAMENALHO, MO He obazamenvro. «IIporpammucrckues
npeaMersl, ndydaeMmbie B BY3e, MOryT ObITh TOJIE€3HBI, maBas WHMOpMa-
[MI0 U HABBIKU, KOTOPbIE B IPOTUBHOM CJIy4ae IPUIILIOCH Obl BHINCKUBATD
CaMOCTOSITE/IbHO; HO, HAOJIOIasd 38 Pa3BUTHUEM OYIyIIUX IIPOrPAMMUCTOB,
MO2KHO BIIOJIHE OIIPEJIEJIEHHO CKa3aTh, YTO POJIb «IIPOIPAMMUCTCKHUX» IIPE/I-
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METOB B 3TOM Pa3BUTUU HAMHOI'O CKDOMHEe, YeM IIPUHSITO CANTATh: He OyIb
TIpernoaaBaTe s, OyIyInii TpOrPaMMUCT HAIIET ObI BCE HyXKHOE caM, Ia OH
TaK U MOCTYIAET, MOCKOJbKY YCUJIUS IMPErnojaBaTesieil 00ecevnBaioT ero
MOTPEOHOCTH B CIENUAJIBHBIX 3HAHUSAX XOPOIIO €CIU Ha YeTBEPTD.

Cam Oyaydynm yHHBEPCHUTETCKUM IIPEIoIaBaTeseM, s BBIHYKIEH IIPU-
3HATh, 9TO 3HAKOM CO MHOTHUMHU ITPEKPACHBIMHU ITPOTPAMMMCTAME, WMEIO-
muMH HenpoduIbHOE BbICIIee 06pa3oBaHue (XUMHUYECKOe, MEMIMHCKOE,
dbutosornyeckoe) wiK gazke He UMEIOIIAME BOODIIE HUKAKOTO JIUILIOMA; C
JIPYTOi CTOPOHBI, OYaydn TPOdeCCHOHATBLHBIM ITPOTPAMMHUCTOM, TTYCTh Te-
epb y2Ke, BO3MOXKHO, U OBIBIINM, s JOJIKEH CKa3aTh, YTO MPOMUIBHOE
YHUBEPCUTETCKOE 00pa30BaHre, KOHEIHO, IIOMOIJIO MHE B ILJIaHe ITPOdecCch-
OHAJIBHOTO POCTA, HO B IEJIOM IIPOTPAMMUCTOM $ CIeIa cebs cam, WHOM
BapUaHT IIOIPOCTY HEBO3MOXKeH. VTak, BbICIIee 0Opa30BaHUe JIJIs IPOrpaM-
MHCTa KeJIaTe/IbHO, HO He 00sI3aTeTbHO, & BOT caMOOOydeHne, HAIIPOTHUB,
KATErOpUIECKN HEOOXOIMMO: €CJIM MMOTEHITNAIBHBIN TPOrPAMMUCT HE CJIie-
JlaeT cebsi caM, JpyTHe U3 HEero MporpaMMUCTa He CIAEJIAI0T U IIOIaBHO.

Kuura, koTopyio BBI ceifdac unTaere, HOJYINIacCh B PE3yabTaTe MOMBIT-
KN COOpATh BOEINHO OCHOBHBIE CBEJECHUsI, KOTOPbIE HYXKHBI IIPU CAMOCTO-
SITeJIBHOM U3YYEeHUU ITPOrPAMMUPOBAHUsI, YTOOBI MX HE MPUXOIUIOCH BbI-
WCKUBATh B Pa3HBIX MECTaX M UCTOYHHKAX COMHHUTEJIHLHOTO KadecTBa. Ko-
HEYHO, CTATH MPOrPAMMKICTOM MOXKHO W 6€3 9TOl KHUTH; €CTh MHOYKECTBO
Pa3IMIHBIX IyTell, KAKUMHA MOXKHO MPOMTHU, YTOOBI B KOHIIE IPUNATH K I10-
HUMAHHUIO IIPOrPAMMHUPOBAHUS; 9Ta KHUTA MOKAYKET BaM OIPEICIEHHBIE ITy-
TeBbIE TOYKH, HO JIaKe C yIETOM ITOTO BAIll IYTh K €N OCTAHETCS TOJIHKO
BaIllUM, YHUKAJIbHBIM U HE TAKUM, KaK y JIDYTUX.

OHOIt 9TOi KHUTH, YTOOBI CTATh MPOrPAMMECTOM, HE XBATHUT; BCE, UTO
BBl MOXKeTe U3 Heé M3BJIeUYb — ITO 00Iee MOHUMAHKUE TOrO0, YTO Ke TaKoe
IPOrpaMMUPOBAHIE KAaK BHJ YEJIOBEUYECKON JIeATeILHOCTH U KaK IIPUOJIH-
3UTEJIBHO 9TO CIAEAyeT mejiaTh. KpoMe TOro, 9Ta KHUTA OCTAHETCH IS BAC
abCcoTIOTHO OECIoIe3HBIM BOPOXOM OyMaru, €CJau BBl PEITuTe MPOCTO Uh-
TaTh €€, He MBITasCh IIPU 3TOM MIKCATh IIPOrpaMMbl Ha KoMmObioTepe. U emé
OIHO: 9Ta KHUTa HUYEMY Bac He HAYYHUT, €CJU KOMAaHIHAs CTPOKA
OC Unix He cTaHeT BalllUM OCHOBHBIM CPEACTBOM IIOBCEIHEBHOIM
paboThl ¢ MAIIMHOM.

O06bsicHeHNE STOMY OY€HBb POCTOE. UTOOBI CTATH ITPOrPAMMUCTOM, BaM
JI7IsT HadaJIa TPUIETCT HAYaTh MUCATH TPOTPAMMBI TaK, IYTOOBI OHU pabo-
TaJju; IOTOM B KaKOH-TO MOMEHT HY>KHO IIEPEiTH OT 3TIOJO0B K IIOMBITKAM
W3BJI€Yb M3 COOCTBEHHBIX MPOTPAMM KaKyIO-TO IOJIb3Y; 3aTe€M TpedyeTcs
CZleJIaTh MOCJIeHU BarKHEWuil mar — JOBECTU IOJIE3HOCTb CBOUX IIPO-
rpaMM JI0 TAKOI'O0 YPOBHsI, YTOOBI UMHU HA4YaJl II0JIb30BATbCSI KTO-TO KPOME
Bac. HammcaTh CKOTBKO-HUOYIH MOIE3HYIO MPOrPAMMY, HMEIONTYI0 rpadu-
qeckuit mHTEpdENC, TOBOJIHHO CIOKHO — ITOOBI 9TO CJIe/IaTh, HYKHO YoHCe
OBITH MPOIPAMMMCTOM, HO UTOOBI UM CTaTh, BAM, KaK y»Ke ObLIO CKa3aHO,
HY2KHO HAYATh MHACATH MOJIE3HBIE TPOrPAMMBI. DTOT 3aKOJIIOBAHHBIN KPYT
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MOXKHO Pa30pBaTh, BLIOPOCUB U3 PacCMOTpeHust rpadudeckuii narepdeiic,
HO TPOTPaMMBI, HE HMEIOIINEe TAKOBOIO W IIPU ITOM IIOJIE3HBIE, OBIBAIOT
tosibko B OC Unix, 6oJibIlie HUTIIE.

K coxasnenuro, ecTsh emé emnié oiHa He OYeHb IIPUSTHAS BEIlb, KOTOPYIO
Jydre OyeT NPUHSATH BO BHAMAaHHE C CaMoro Hadasa. Jlajmeko He Kax-
JIBbIii 9eJIOBEK MOXKET CTaTh IPOTPAMMUCTOM, U JI€JIO 37€Ch HE B yPOBHE
WHTEJIJIEKTa WIN KAKUX-TO TaM <«CIIOCOOHOCTSIX», & B TOM, KaKOBBI BaIlll
WHIWBUIYAJIbHbIE CKJIOHHOCTU. [IporpaMMupoBanme — 3TO OU€Hb TKETasT
pabota, Tpebyrolnast IpeIeIbHON0 HHTEIEKTYaIbHOTO HAIIPSIKEHIST, 1 BbI-
JepKaTh Ty IBITKY MOTYT JIUIIb T€ CPABHUTEIBLHO DPEIKUE U3BPAULEHUDL,
KOTOPBIE CITOCOOHBI OT MPOIIECCA CO3IaHNA KOMITBIOTEPHBIX TPOTPAMM TIOJTY-
9aTh y/I0BOJIBCTBHE. BIiosiHe BO3MOXKHO, 9TO B XO/€ U3yYeHUs ITOH KHUIH
BBI ITOMMETE, 9TO IPOrPAMMUPOBAHUE — ITO «HE BAIE»; HUYEr0 CTPAIIHO-
ro, B MUpE €CTb MHOTO JIPyruX Xopormux npodeccuit. Ecan kuaura «Bcero
JINIIIbY IIO3BOJINT BaM BOBPEMsI MOHATH, YTO ITO HE BAIl IIyTh, U HE TPa-
TUTbH JIydIllFe I'OJbl *KU3HU Ha, OECILIOIHBbIE MONBITKH yIuThbcst B BY3e mo
KAKOM-HUOYIb MPOrPAMMUCTCKON CITEIUAJIBHOCTH — YTO K€, 9TO CaAMO II0
cebe HEMAJIO: JIyUIue TO/bl, IOTPAYEHHbIE BIyCTYIO, BAM II0TOM HHKTO HE
BEPHET, U UeM PaHbIIe Bbl MONAMETe, 9TG BaM HYXKHO (TOUHee, He HY»KHO),
TeM JIydIIe.

Bupouewm, xBaTuT o rpycTHOM. B 11epBoit, BBOIHO# YaCTH 9TOM KHUTH CO-
OpaHbI CBeJIEHNUsI, KOTOPbIE BaM IIOTOM ITOHAI00SITCS B IPOrPAMMUPOBAHNH,
HO KOTOpPBIE CAMU TI0 cebe TTPOrPaMMUCTCKUX yIparkuennit He Tpebyior. Ha
U3ydeHre BBOJHOW YACTH y BaC MOXKeT yHTH OT OJIHOTO JIHSA JO HECKOJIb-
KHUX HeJleslb; 338 9TO BpeMsl [MOCTApailiTech IOCTABUTH cebe Ha KOMIIBIOTED
Kakoit-uubyap Linux nim cucremy us cemeiticrsa BSD (FreeBSD, OpenBSD
win 00y APYryi0 — KOHEYHO, €CJIU BBl CIPABUTECH C €€ yCTAHOBKOIM) 1
HavaTh UMEHHO 3Ty CHCTEMY WCIIOJIb30BaTh B IOBCEIHEBHON pabore. Jljs
9TOrO BaM MOMONAET MPAKTUIECKH JIFOOOH CKOJIb YTOMHO CTAPBIil KOMITBIO-
Tep, KOTOPBIN €I He PACCHINAJICH PXKABBIM IIPAXOM; BbI BPSAJL JIX HaIETe
ceifuac «xkupoit» Pentium-1, a mamunabl kaacca Pentium-11, Beimymennoit
B komI1e 1990-x TomoB, 4718 pabOThl HEKOTOPHIX AKTUBHO MOIIEPKABAEMBIX
qucTpubyTHBOB Linux Brosme gocrarouno. KceraTu, MoxkeTe UCIOIH30BATD
MOsIBJIEHNE B BallleM XO3sIICTBEe HYKHOI OIePaIlMOHHOI CHCTEMbI B Kade-
CTBEe TPOBEPKH COOCTBEHHON TOTOBHOCTH K MAJbHEHIIEMY: €CJIM IIPOIILIO
TPHU-YeThIPE HEJEH, a HUYEro I0HUKCOIIOJ00HOI0 HA BAIUX KOMIIBIOTEPAX
BCE eIé HeT, MOXKeTe He OOMAaHBIBATh Cebsi: JaJIbHEUIINe IOMBITKN <«Ha-
YUIUTHCHA TPOrPAMMHUPOBATE» BaM IIPOCTO HE HYKHBI.

ITonyuus B cBOE pacmopsizkerue Unix, Jjs Hadajga HOCTapaiTech Kak
MOXKHO OOJIbIIIE CBOMX OOBIYHBIX «KOMIIBIOTEPHBIX JI€JI» JejlaTh UMEHHO B
uém. Jda, TaMm MOXKHO CJIyIIaTh My3BIKY, CMOTPETh (oTorpadun u BUJIEO,
TaM MOYKHO BBIXOJIUTH B VIHTEpHET, TaM eCcTh BIIOJIHE &/I€KBaTHBIE 3aMEHU-
TeJIN NTPUBBIYHBIX OUCHBIX IPUJIOXKEHUI, TaM MOXKHO gejiaTh Bcé. [o-
HadJaJIy, BO3MOXKHO, OYJIeT HEIIPUBBIYHO U M3-32 TOTO THAXKEJIO; HE BOJIHYII-
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TeCh, ITOT MEPUOJ CKOPO Tpoiimét. JobpaBuich 10 Havaja BTOPOI YacTu
Hameif KHuru, 6epure B PyKH peJaKTOp TEKCTOB, Komnuiarop llackasis u
npobyiire. IIpobyiite, mpobyiire, npobyiire, npobyiire! 3HaliTe, KOMIBIOTED
OT BallluX IPOTPAMM He B30pBETCs, mpobyiite cmesee. [Ipobylite u Tak, u
37aK, mpobyitTe n 310, 1 To. Ecin Kakas-To 3a/1a19a KaXKeTcsl BaM WHTEPeC-
HOU — pertaiite eé, 0T 3Toro 6y/1eT 3aBe10MO DOJIBIIE MOJIB3bI, YEM OT 33181
u3 3a7a9HnKa. M moMHUTE: BCE 3TO JIOMKHO OBITH «B Kaiid»; BBIMyUnBaTh
IPOrPaMMUPOBAHUE HECTIOIE3HO.

Beem TeM, KTO HE UCITyTasICsl, ST HCKPEHHE U OT BCEH JIyTIn YKEJIar0 yeIe-
xoB. Ha 9Ty KHHT'Y ¢ mOTpaTmyi GOJbIIe IECTH JIET; OYeHb XOUYeTCsl HaJle-
SIThCsl, UTO OHU YIILJIU HE 3PS.

CTpyKTypa KHUTH 1 COIJIAIIIEHU,
HUCIIOJIb3yeMbl€ B TEKCTe

N3navaabHO pa3feidTh KHUTY Ha TOMA He IIAHUPOBAJIOCH; 3TA WJIEs
BO3HUKJIA, KOTJA ObLIIA Y2Ke TPAKTHIECKNA TOTOBA PYKOIUCH UCXOTHO 3AILIa-
HUPOBAHHBIX cemu dacTeit. OObEM PYKOIHCH CYNIECTBEHHO TPEBBICUI OXKH-
JaHUsI, 8 TeKyIlasi (DUHAHCOBas CUTYallusl [IPOEKTa He IO3BOJISIa HEME/I-
JIEHHO W3/IaTh BCIO KHHUTY IEJIUKOM, JaxKe OTKa3aBIINCH OT BCETO, OT YETO
TOJIbKO MOXKHO OTKa3aThcsd. llocTenennoe nsanme B BHUE OTIEIbHBIX TO-
MOB YACTUYHO CHSIJIO BO3HUKIIUE ITPOOJIEMBbI WU, 0 KpaftHeil Mepe, CHU-
3MJI0 UX OCTPOTY, TeM OoJjiee YTO MATEPHUAJ KHUTH, COCTOAIINAN B UTOTE U3
JIBEHA/IIIATH YacTell BMECTO CEMU, YIAJIOCH JJOCTATOYHO y/IA9HO U €CTECTBEH-
HO Pa3JICJINTHh HA YETHhIPE TOMA B IIEPBOM HM3JIAHUM U HA TPU — BO BTOPOM.

Bropoe nznamme, KOTopoe BbI IEpKUTE B PYKaX, COXPAHSET CTPYKTYDPY
qacTeil IepBOro M3/IaHUs; € IMHCTBEHHOE CYIIIeCTBEHHOE U3MEHEHIE COCTOUT
B TOM, UTO TOMOB Te€Ilephb HE YeThIPE, a TPU. B MEpPBBIIl TOM BXOJAT Iep-
Bble TPHM 9aCTU KHUTHW. JacTb | mocBsmeHa MpeIBapUTEIbHBIM 3HAHUSAM,
HY?KHBIM OyIyIIIEMY IIPOIPAMMIUCTY; OHA COJEPXKUT CBEIEHUS U3 UCTOPUH,
U3 MaTeMaTHKHU (IIPeUMYIIeCTBEHHO JUCKPETHOM ), TOIYIISIPHOE U3JI0XKEeHUE
OCHOB TEOPHUH BBIYUCINMOCTU U TEOPHUH aJTOPUTMOB W, HAKOHEII, PAacCKa-
3bIBAET B OOINUX YepTax, KAK UCIIOIH30BATH KOMIIBIOTED, PAOOTAIOMINN IO,
yIIpaBJIeHeM OIlepaluoHHoil cucrembl cemeiicrBa Unix. Yacre 11 06brano
Ha3bIBAJIACh <ITACKAJIEBCKON», UTO HA CAMOM Jiejie He COBCEM KOPPEKTHO:
n3ydeHne a3bika [Jacka b Kak TAKOBOIO HUKOT/A He OBLIO 1EJIbI0 ITON KHU-
U, B TOM 4YHCJIe U €€ BTOpOil JacTu, rie Bpoje Obl KaK pa3 3TOT S3bIK U
paccmarpuBaercs. [IpaBusbHee OyaeT cKa3aTb, 9TO BTOpas YaCTh IOCBs-
IeHa TPUOOPeTEHNI0 0a30BbIX HABBIKOB HAIMCAHUS KOMIIBIOTEPHBIX IIPO-
rpamm, Jjist yero uMmenHo Ilackaib moaxoauT Hawaydmum obpasoM. Bynb
MWD WJI€AJIeH, BCE COIEPXKAHWE JBYX IEPBBIX YacTeil BXOAMWJIO ObI B MPO-
rpamMMy CpeJiHeil IIKOJIbI; K COXKAJIEHHUIO, IIOKA YTO UJIEAJ IIPEJICTABIISIETCS
HEJIOCTUKUMBIM.
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Yacts 111, ToxKe BoIIeaIIast B IIEPBbIil TOM, ITOCBSIIIEHA IIPOrPAMMUAPOBa-
HUIO Ha s3bIKe acceMOJiepa; BMECTe CO CJAeIYIOMeil 1acThio, MOCBAMIEHHON
sa3bIKy CU M pacIlojIo;KEHHONH BO BTOPOM TOMe, OHa IIPU3BAHAa IPOJIEMOH-
CTPUPOBATH BaXKHOE SIBJIEHUE, YCJIOBHO HA3BIBAEMOE HU3KOYPOGHEBDIM TPO-
2DAMMUPOBAHUEM.

Byner ymecTHbIM CcKa3aTh HECKOJIBKO CJIOB JIJISI T€X, KTO COMHEBAETCS B
HEeOOXOIMMOCTH M3yUY€HUsi HU3KOI0 YPOBHS KaK TAKOBOI'O. PasHuIa Mex Iy
MIPOrpaMMECTAMH, YMEIOIINMHA IIPOrPaMMUPOBaTh Ha S3BIKE acceMbepa u
Ha CH, U TeMH, KTO ITOrO HE YMEET, Ha4 CaMOM 0ele CThb PA3HUIA MEXKILY
TeMH, KTO IIOHUMAET, UTO JIeJIaeT, U TEMHU, KTO STOr0 He IIOHUMAET. ¥ TBEpP-
JKJIEHWEe, 9TO B COBPEMEHHBIX YCJIOBUSX <«MOXKHO U 0€3 3TOroy, OTIACTH
BEPHO: CPeu JIIo/eil, oIy IaiouX JeHbI'U 33 HAITNCAHUE TPOTPAMM, MOXK-
HO HafiTM W TeX, KTO He yMmeeT paboTaTh C yKa3aTeJasaMU, U TeX, KTO He
3HAET MAIIMHHOTO MPEICTABJICHUS MEJBbIX TUCE, U TeX, KTO He TMOHNMAaET
CJTOBA «CTEK»; BEPHO W TO, UTO BCE ITU JIIOJN HAXOMAT it CceOsi BIIOJIHE
JIOCTOWHO OIIaYMBaeMble MO3UNMHU. Beé 3T0 Tak; HO JieJlaTh U3 3TOTO BbI-
BOZI O «HEHYXKHOCTH» HU3KOYPOBHEBOIO IIPOTPAMMHUPOBAHUS OBLIO OBI IO
MEHBITEl Mepe CTpaHHO. BO3MOXKHOCTL MHUCATh MPOTPAMMBI, HE TTOHUMAST
JI0 KOHIIa COOCTBEHHBIX NEHCTBUil, CO3MaéTCs MPOrpaMMHBIM 00eCIiedeHu-
eM, KOTOpOoe caMo To cebe B TaKOM CTHUJIE HAMMCAHO OBITH HE MOXKET; ITO
mporpaMMHOe obeciiedenne, OObITHO HA3BIBAEMOE CUCTNEMMHDIM, TOXKE, OUe-
BHUJ/HO, KTO-TO JIOJI?KEH pa3pabarTbiBaTh. I y2K COBCeM HeJIeIbIM KayKeTCsI
YTBEP:KIEHNE, UTO-1I€ «CUCTEMINIKOB MHOTO HE HYKHO» | KBAJTA(PUITNPOBAH-
HBIX JIIOJIeit OOBEKTUBHO HE TBAMAEM, TO €CTh CIPOC HA HUX PEBBINIAET
[IPe/IJTOZKEHNE, TAK YTO HY?KHO UX, BO BCAKOM CJIy4ae, DOJIbIe, YeM UX eCTh;
HY a TO, 9TO UX HYKHO B I[EJIOM MEHBIIIE, 9eM TeX, KOMY BBICOKAsT KBAJIU(U-
Kallisl B UX paboTe He CTOJIb KPUTUIHA, 3/IeCh BOOOIIE HE NMeeT HUKAKOIO
OTHOIIIEHUS K JIJIY, BEJIb BaXKHO COOTHOITICHUE CIIPOCA U MPEJJIOKEHU, &
He 00BbEM CIIpoca KaK TaKOBOIA.

Pabory na sa3bike accembiiepa u Ha Cu 0ObeIUHSIET, TOMUMO IIPOYEro,
OJINH OYeHb BaXXKHbBI MOMEHT: HUA TO, HU JIPYIOe COBEPIIEHHO HEBO3MOXKHO
JeJaTh, He IMesl JOCKOHAJIBHOTO MOHUMAHUS Mponcxoasimero. OoydaeMbrit
MOXKET «He MOTSIHyTh» MPOrpaMMHUPOBAHUE Ha, YPOBHE MAINWHBI U YHTH B
BeO-pa3pabOTKy, KOMIIBIOTEPHYIO TOJJEP?KKY OM3HEC-IIPOIIECCOB U IIPOYHe
oA00HbIe 00TACTH, HO BeIb 9TO HE IMOBOJ N3HATAIHHO HE TMBLITATHCS HIKOTO
VIUTH CEPHE3HOMY ITPOrPAMMUPOBAHUIO.

Ecim si3b1k Cu 0THOCHTCSI K AKTUBHO HUCIIOJIb3YEMBIM TPOMECCHOHAIb-
HBIM THCTPYMEHTAM, TO «Ha acceMbjiepe» B COBPEMEHHBIX YCJIOBUIX MHUIITY T
Kpaiie peIKO W B OYeHb CIENMUMUICCKAX CIyUdasx; II0IaBJIdioniee 00Ib-
[IIMTHCTBO IIPOrPAMMUCTOB HE BCTPEYaeT HU OJHOI acceMbJIepHOIT 3a1a4u 32
BCIO CBOIO YKI3Hb. 1eM He MeHee, YMeHUe U OIBIT paOOTHI Ha yPOBHE MAIIIITH-
HBIX KOMAH/I »KU3HEHHO BAXKHBI JJIsT TIOHUMAHUS [TPOUCXOAIIET0, UTO Je-
JlaeT U3ydeHre si3bIKa acceMOJiepa JKECTKO HeoOXouMbIM. MOXKHO cUnTaTh,
YTO BECh MATEPUaJ [EePBOro TOMa (TO €CTh IEPBBbIX TPEX dacreill KHUI'M)
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00'be/IMHEH OJHUM CBOUCTBOM: BCE 9TO, CKOPEE BCEro, HE HAWIET HEIOCpe/I-
CTBEHHOI'O IPUMEHEHWs B Baimeil Oyaymieit mpodecCnoHaIbHOM MTPAKTUKE,
HO 0€3 3TOro XOPOIIUM IIPOrPAMMHCTOM He CTaTh. VIMeHHO mo3ToMy TOM
HA3bIBAETCS «A3BI IPOrPAMMUPOBAHUS .

Bropoit ToMm, Kak yke CKa3aHO, OTKPLIBAETCS IacThbIo 1V, OCBATIEHHOM
s3bIKy CH; 3HATH ITOT A3BIK OY€HDb BAXKHO CaMO 110 cebe, HO HaM OH, IIOMIMO
IPOYero, moTpedyeTcs Jjisi OCBOEHUsI TOCIEAYIOMNX JacTeil BTOPOro TOMA,
B KOTOPBIX nMeHHO Ha CH HAIIMCAHBI BCE TIPUMEDHI.

B wact V MBI MO3HAKOMUMCSI C OCHOBHBIMU <«BHUJIUMBIMI» OOBLEKTa-
MU OIEPAIMOHHON CHCTEMBI M TeM, KaK C HUMHU B3aUMOJIEHCTBOBATH e-
pe3 CHCTEMHBbIE BBI3OBBI; B 9Ty YaCTh BOIIEJ MaTepUaJ 10 (QailsioBOMy
BBO/Ly-BBIBOJLY, VIIPDABJIEHUIO IIPOIECCAMU, MEXKIIPOIIECCHOMY B3aMMO/Ieli-
CTBUIO W 10 YIPABJIEHUIO IpailBEPOM TepMUHAJIA.

O6cyxKjieHne yCayr siipa CUCTEMbI MPOJIOJIKAETC B YacTu VI, mocss-
IIEHHON KOMIIBIOTEPHBIM ceTsM. JIro0as nepenada JaHHBIX Yepe3 CeTh, Pa-
3yMEETCsI, TOXKE CTAHOBUTCS BO3MOYKHOI TOJIBKO OJiarofapst olneparuoHHON
cucreme. Kak mOKA3bIBaeT OIBIT, TPOCTOTA HHTEpdeiica COKETOB U JIET-
KOCTb, ¢ KoTopoit Unix 1103B0JIsleT c03/1aBaTh IPOrPaAMMBbl, B3aUMOIEHCTBY-
foIue JIPYT C APYTOM Yepe3 CeTh, OyKBAJIBHO BOCXUINAET MHOTMX YUE€HUKOB
¥ PE3KO MOBBIMIAET «TPAyC SHTy3uaszMay. MarepraJj 1Mo cokeTaM IIpeBa-
psieTcst HEOOJIBIINM «JINKOEe30M» II0 CeTSM B IIE€JIOM, PACCMATPUBAETCS CTEK
uporokoioB TCP /TP, natorcst npuMepbl IPOTOKOJIOB IPUKJIAIHOTO YPOBHI.

B VII wactu pacckaspiBaercs 0 TOM, Kakue MPOOJEMbI MOTYT BO3HHK-
HYTh, KOTJIa OJJHOBPDEMEHHO HECKOJIBKO <«JIEHCTBYIONMX JIUI> (BBITOJHSIIO-
HIUXCsl TPOrPaMM UJIM K3EMILIAPOB OJHON U TOH 2Ke mporpamMmbl) OyayT
obpamarbcsi K OJTHOM M TOHl Ke IOPIUU JAHHBIX, OyIb TO 00JACTH OIepa-
TUBHOW TAMSITH WX JUCKOBBIN (baita. VIMeHHO Takas CHUTyallus BO3HUKA-
€T, ecJIi WCIIO/Ih30BATh TaK Ha3bIBAEMBIE Mpedv, — HE3ABUCHMbBIE TIOTOKM
MapaJuIeIbHOIO WCIIOJTHEHNS B PAaMKaX OJHOTO IK3EMILISIPA 3aIlyIIeHHOM
nporpamMMbl. Hafo nmpusHars, 4TO 3Ta YacTh KHUI'M HAINCAHA CKOpee He
C I1IEJIbI0 HAYYUTH YUTATENsl MCIOJIb30BAHUIO TPEIOB (XOTs BCs HYKHAs
JJist 9T0ro uHMOpPMAaIHs TaM €CThb), a € LEeJbI0 yOeJUuThb ero, 4To TPeJbl
HCIIOJIB30BaTh HE CJIEJYeT; HO JIaKe €CJIM YUTATeNb BCJIEJ 38 aBTOPOM IIPU-
MeT peIllleHre HUKOTJA W HU JIJIsl Yero He MPUMEHSTh MHOT'OIIOTOYHOE IIPO-
rpaMMHUPOBAHNE, MATEPUAJ TACTU OCTAHETCS TIOJIE3HBIM. BO-11epBBIX, TAKOE
pelleHne JI0KHO OBIJIO PUHATO OCO3HAHHO, C BO3MOXKHOCTBIO IIPUBECTH
apryMeHThl B €r0 I0JIb3y. BO-BTOPBIX, paboTa ¢ pa3ieaseMbIMi JaHHBIMA
BCTPEYAETCS OTHIOAH HE TOJIBKO B MHOIOIOTOYHBIX IIPOIPAMMBIX: T€ K€
MHOT'OIIOJIB30BaTEIbCKIE 0a3bl NAHHBIX TOMY IIPUMEDP, U PAHO HJIH IIO3JHO
JII0001 TTpohecCHOHAJIBHBIN TPOTPAMMUCT € 3ajJadeil TAaKOro pojia CTOJIK-
uércsi. Kpome Toro, B szpe OmeparmoHHON CHCTEMBI PadOTa C pasjesisie-
MBIMU JIAHHBIMH, yBbI, HeN30€2KHAa, TaK YTO HEKOTODBIE aCIIEKTHI €r0 BHYT-
peHHero ycrpoiictBa ObLIO OBl TPYIHO OOBSICHUTH 6€3 IIpeIBapUTEeHHOTO
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paccKasa O pa3e/seMbIX JaHHBIX, KDUTHIECKUX CEKIUSX U B3AUMOUCKJIIO-
JEeHUX.

Tom zakanumBaercsa dacrbio VIII, rme mesmaercst mombITKa OO0bSCHUTH,
KaK OIepallMOHHAsl CUCTEMA YCTPOEHa U3HYTPHU. 37€Ch MbI ITO3HAKOMUMCSI
C MOIEJIIMHU BUPTYAJbHONW TAMSTH, ITOTOBOPUM O ILJIAHUPOBAHUU BpeMe-
HU [EHTPAJIbHOIO IIPOIECCOpa U O TOM, KaK Ha caMoM Jeje (To ecTh Ha
yposre sgiapa OC, rie 910 BCé B AefCTBUTEILHOCTH U IIPOUCXOJUT) YCTPOEH
BBO/I-BBIBOJI.

Bcé 310 MOXKHO — OHIATH K€ YCJIOBHO — OOBEIMHUTH TEPMHUHOM «CH-
CTEMHOe IIPOrPAMMUPOBAHUE>; K ITOM ke objiacTu oTHOcuTC U s13bIK Cu
KakK HamnboJjee TMOIXOMIIII I CO3MaHNs CUCTEMHBIX ITPOTPAMM, TaK ITO
IIyCTh BaC He YJUBJISET, YTO YaCTh, IOCBANIEHHAS 3TOMY A3bIKY, OKa3aJ1aCh
B TOMe 1o, obmuM HaszBanueM «CHCTEMBI U CETH» BMECTE C MATEpHUAJIOM,
[IOCBSIIEHHBIM OIIEPAIMOHHON CUCTEME U KOMIILIOTEDHBIM CETSIM.

Tpernii, 3aKII0YNTENBHBIN TOM KHUI'H o3arjaBieH cjaoBoM «llapaur-
MBI». fI3BIKI TPOrPAMMUPOBAHUSI, PACCMATPUBABIIUECS] B TIEPBOM M BTOPOM
Tome — Ilackasb, 36k accembiiepa u Cu, — 9acTO OTHOCAT K TaK HA3bI-
BaeMbIM (POHHeTUMAHOSCKUM? S3BIKAM, HOCKOIBLKY HX HOCTPOEHHE 00Y-
CJIOBJICHO yCTpOficTBOM KoMIbioTepa (Mamuubl (on Hefimana): nporpam-
Ma CTPOUTCS KaK IOCJIEIOBATEILHOCTD IPAMBIX YKA3AHUI O BBITOTHEHIH
TeX WM WHBIX JeHCTBUM, IMepeMeHHbIe MPEeJICTABIIAIOT coboit obyracTu ma-
MSITH W, 9TO BaXKHO, UMENM adpeca, TPUIEM C ITUMU AJPECAMHI MOMKHO
HaIpsAMYI0 paboraTrh. [0CmoacTByOmMMe COBpEMEHHbIE TPEICTABICHIA O
HO3HAYHO KJIACCUMDUIMPYIOT HE TOJBKO S3BbIKA acCeMOJIEPOB, HO M S3BIK
Cu B KavecTBe HU3KOYPOBHEBBLL , TO €CTh NPUOJIMKEHHBIX K alllapary-
pe. Uyrh cioxuee curyarus ¢ a3bikoM [lackasb, Ha mpuMepe KOTOPOro B
IIEPBOM TOME IIOKa3aHbI 0a30BbIe IIPUHITUIIBI co31aHus nporpamm; [lackans
BCErJ[a CIUTAJICS sI3BIKOM BBICOKOT'O YPOBHSI, HO M IIPU PabOTe HA ITOM sI3bI-
K€ MBI TOYHO 3HAEM, HAIIPUMED, 9TO IEePEeMEeHHAas €CTh He UTO MHOE, KaK
00J1aCcTh TAMATH, HAM JIOCTYIIHA IIPsiMast PaboTa ¢ YKa3aTeIsIMHI, 9TO TOXKE
o/Ipa3yMeBaeT HaJMIue MaMsTh B (POHHEHMAHOBCKOM CMBICJIE, JIa U CAMO
NPUC6aUSaHUE KAK KOHIIEINs OOYCJIOBIEHO nMeHHO MarmmHoi don Heii-
MaHa.

B cucremHOM mporpaMMuUpOBaHWM, TO €CTh IPU CO3JAHUU MIPOTPAMM,
00CITy?KUBAIOIINX JAPYTHE MPOrPAMMBL M CaM KOMIIHIOTED, B OOJIBITAHCTBE
CJIy4aeB HUKaKWe S3BbIKHM IIPOI'PaMMHUPOBaHUS, KpoMe (DOHHEHMAHOBCKUX,
[IPUMEHSITH HEJIb3sl; OJJHAKO B IPOTPAMMUPOBAHUU NPUKAGOHOM, KOTA CO-
3/IAI0TCS IPOrPAMMBI, OPHEHTHPOBAHHDBIE Ha KOHEYHOTO ITOJIH30BATEIs, BCE

4TIpaBuiia pycCKOro s3bIKa JEAIOT MPOBJIEMATHYHBIM IPABOINCAHNE TPHIATATE b
HOTO «(POHHEHMAHOBCKU» U B OCOOEHHOCTH €ro aHTOHUMAa «HedOHHEHMaHOBCKUil». Ec-
JIM CJIeJoBaTh OyKBe MpaBuil, «(OH HEHMAHOBCKHUII» CJIeJyeT IMUCAThb pa3/e/IbHO, HO Yy
aBTOPa 9TUX CTPOK TAKOE HAIMCAHWE BBI3BIBAET YKECTKUN BHYTPEHHUII IIPOTECT; UTO 0
«HeOHHEMAHOBCKOrO», TO KOPPEKTHOIO HAIMCAHUS JJIsi HEro HeT BoobIie, Jiroboil Ba-
PHaHT HapyIIaeT KaKoe-HUOyIb IPABUIIO. 31ECh U Jajiee OYAEeT UCIOJIb30BAThCA CIUTHOE
HAIHCAHNE; €CJIM yTOLHO, PACCMaTPUBaiiTe 9TO KaK aBTOPCKYIO opdorpaduro.
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HE CTOJIb KECTKO. DPMDEKTUBHOCTH MPOrPaMMBI — CKOPOCTH €€ pabOoThI
U/ WM KOJIMIECTBO 3aHUMAEMOH €10 IIaAMSITH — 371eCh MOXKET OKa3aThCsl hak-
TOPOM HE CTOJIb BaXKHBIM, KAK TPYI03aTPATHI Ha CO3/IAHUE ITPOTPAMMBI HJI,
CKayKeM, BPeMsi, KOTOPOe IIPOXOJUT OT HadaJia PazpabOTKM 0 MOsiBJIEHUS
rOTOBOI'O MHCTPYMEHTA; CTAHOBUTCS BO3MOXKHO (U I1€71eCO00pa3HO) IpUMe-
HEHHeE sI3bIKOB [TPOIPAMMUPOBAHUST, B KOTOPBIX IKCIUIYATUPYIOTCS aDCTPaK-
[IUY BHICOKOI'O YPOBHSI, CO3JAHHBIE IIPOIPAMMHO U HE UMEOIUEe OTHOIIEHUST
K marmuae o Heitmana. [IporpammMuct MoxkeT 03BOSINTH cebe OTBIICIbCS
OT MBICJIEl 00 yCTPOHCTBE KOMIBIOTEPA, YTOOBI COCPEIOTOUUTHCS HA TOM,
KaK IIpOoIle, KOpOoYe WJIM IOHSATHEe BOILJIOTUTH B BUJE IIPOIPAMMBI CBOE
peicTaBIeHne, 9TO 9Ta MPOrpaMMa JOJKHA JIeJIaTh, W IIPU STOM CPa3y
JKe OKA3bIBAETCS, ITO O MPOrpaMMe MOXKHO JdYymamd no-0pyzomy, COBCEM
He TaK, KaK K 9TOMY IIPUBBLIKJIU IIPOrpaMMUCThI, nurryime Ha I[lackase,
Cu u apyrux pOHHEHMAHOBCKUX S3bIKAX. DTO MPUBOIUT K BOSHUKHOBEHUIO
MH02000pa3UA NAPAOULM NPOZPAMMUPOBAHUS.

B nepsoii wactu Tperbero roma, nMmeroteit Homep X, obcyxaarorcs na-
PaAJUIMbl IPOrPAMMUPOBaHUs (M HAPaJIUrMbl BOOOINE) KaK sABJIEHUE. 3/1eCh
qUTATENb HAWIET MOSICHEHNUST, 9TO Ke TaKoe, COOCTBEHHO, MTApaJIATMbI M KAK
9TOT (PEHOMEH BBITJISIIUT B IIPOrPAMMUPOBAHUM; OOCYKIAIOTCS ITPUMEDPHI
9aCTHBIX TAPAIUTM, B TOM YHCJE yXKe€ BCTPEUABIIUXCS UUTATETIO DAHBb-
me (pexypceusi, COOBITHHHO-OPUEHTHPOBAHHOE MTPOTPAMMUPOBAHUE W T.1I.)
u 1aércst 0630p «OOJIBIMIX» MapaJinrM, TAKUX KaK (PyHKIIMOHAJIBLHOE, JIOIU-
9ecKoe 1 00 beKTHO-OPUEHTHPOBAHHOE IIPOrPaMMUPOBaHue. BébInas gacTb
npuMepoB Gazupyercs Ha si3bike Cu, U JIUIIB JJIs JIEMOHCTPAIAN JIOTHIe-
CKOI'O IIPOrPaMMUPOBAHUS IPUBJIEKAETCS 3bIK 1Ipojior ¢ cooTBeTCTBYIO-
UMY TTOSICHEHUSIMH.

Yacrp X nmocssmena s3biKy Cu+-+ 1 napagurmMaM 00beKTHO-OPUEHTH-
POBaHHOIO MPOTPAMMUPOBaHUs U aOCTPAKHBIX TUIIOB jJaHHbIX. Cu+-+, ecym
WCITO/Tb30BATh «COBPEMEHHBIE» TEPMUHBI, IIPEJICTABJIEH B BHUJE yCEIEHHOTO
[TOJIMHOYKECTBA, B KOTOPOE HE BOIIA HUKAKHE «BO3MOXKHOCTU», HABSI3aH-
HBle MUDPY CTaHIaPTU3AIMOHHBIMU KOMUTETAMHE; ITO/IpOOHEE O BHIOOpE TIOJI-
muoKecTBa Cr++ ckazano B §10.2. OcHOBHOI MaTepuast 9T YaCTH paHee
HEOJTHOKPATHO M3/IaBaJICs OTJEJBHON KHHUTOW; B KadecTBe CBOEOOPA3HOIO
«boHyCa» B 4aCTbh BKJIIOUEHA TJIaBa 0 noctpoeHnnn Ha Cu++ rpaduaecknx
MIOJIb30BATEILCKUX nHTEepdeiicoB ¢ ncmomb3oBanuneM oubmmorekn FLTK.

Yacte XI 1mesmKoM IMOCBAIIEHA, AJbTEPHATUBHOMY BOCIHPHUITHIO IPO-
rpaMM, IIPE/IIOJIATAIONIEMY, YTO B XOJI€ BBIIOJIHEHUSI HUYE20 HE MENAEM -
¢ — HOBag MHQMOPMAIU MOXKET HOABIATHCH (U HOABJILETCS ), HO, €IUHO-
JKJIbI BOBHUKHYB, JIIOOOI OO0BEKT JAHHBIX OCTAETCSI HEUM3MEHHBIM JI0 CBOErO
UCYe3HOBEHNUs (BBIXOJa M3 OBJIACTH BHIMMOCTH). 37€Ch COCTOUTCS, HAKO-
HeIl, Hale OJU3KOe 3HAKOMCTBO C (DYHKIMOHAJIBHBIM WM JIOTHIECKUX IIPO-
rPaMMUPOBAHUEM, JJIs Y€T0 MBI PACCMOTPUM <«IK30THIECKUE» A3BIKU IIPO-
rpaMMUPOBAHUsT «COBCEM BBICOKOTO ypoBHsi» — Jluct, Scheme, IIposor u
Xoyn (Hope).
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B zaktounrtensroii, X1I yacTu Hamieil KHUTH B KQYECTBE CBOEOOPa3HBIX
mapaiurM IPOrPAMMUPOBAHNST PACCMATPUBAIOTCS CTPATErHU HCIIOTHEHUS
IPOrpaMM — HHTEPIPETAINAA ¥ KOMIMJIANNA. JacThb HAYMHAETCA C Pac-
CMOTpPEHUsI KOMaHIHO-CKPHUIITOBOrO si3bika Tcl, mHTeprperupyemasi CyIi-
HOCTb KOTOPOTO HE BBI3BIBAET COMHEHUIT; MMEHHO B 9TOM KA4eCTBE OH HAM
u waTepecen. K m3ywennto Tcl mpuraraercs emé oaua «6OHyC», CBA3AH-
HBII ¢ rpadudeckuMu nHTEpdeiicaMu, HO He UMEIOIIHI IPSIMOro OTHOIIIE-
HUS K U3Y9IEHUIO IIAPAIUTrM — KPaTKoe 3HAaKOMCTBO ¢ 6ubsmorekoit Tcl/ Tk,
IIO3BOJIAIONIEN OYeHb OBICTPO «HA KOJIEHKE» CTPOUTH HECJIOKHBIE IIPOrpaM-
Mmbl ¢ GUI. 3aBepmius uzydenne Tcl, Mbl OCTATOK YACTH ITOCBSITUM OCOOEH-
HOCTSIM TIPOIPAMMECTCKOTO MBIILIEHNs, 00YCIOBICHHBIM M30PAHHOM CTpa-
Terveil BBIIIOJTHEHUS POTrPAMMBI, U OOCY/IMM I'DAHUIBI JOIIYCTUMOTO IIPH
[IPUMEHEHUY WHTEPIPETAIMN U KOMITAJISIIIUN.

OrmernM, 9TO TIpexKae YeM HPUCTYNATh K M3YyYEHUIO0 MaTepua-
Jla TpeThbero ToMa, B ocobeHHoctu dactu o Cu+-+, Hy>KHO HakKo-
OUATH OMPENEJEHHBIN ONBIT ITPOrpaMMuUpPOBaHusi. Bamu nporpaMmbr
JOJIPKHBI IOCTUYIb 00BEMOB, N3MEPSEMBIX THICSIAMHU CTPOK, U Y HUX 00si3a-
TEJIBHO JIOJI2KHBI ITOSIBUTHCS CTOPOHHIE [T0JIb30BATEIIH; JIUIIb B 9TOM CJIydae
BBI IIOWMETE, UYTO TaKOe 00bEKTHO-OPUEHTUPOBAHHOE [IPOTPAMMUPOBAHNE 1
3adeM OHO HYKHO. CIemmKka B 9TOM Jiejie IpeBaTa HeOOPATHMBIMU TOCIIE -
CTBUSIMH [IJIsi MbIIeHNs. Kak roBopuTcs, KTO NPELyHPEXRIEH — HY, TOT
IPEJIYIIPEKIEH.

B Tekcre Bcex Tpéx TOMOB BCTpedarTcs (pparMeHThl, HaOpAaHHBIE yMeHb-
weHHbIM wpudTom bes 3aceqek. IIpu mepBoM mpouTeHNN KHUTH Takue Qpar-
MEHTBI MOXKHO 6€300JIe3HEHHO TPOIYCTUTh; HEKOTOPbIE U3 HUX MOTYT CO-
JepKaTh CCHLIKU BIEPE U TPEeIHAZHAYATHCS JJIs YNTaTeN e, yIKe KOe-ITo
3HAOMUX O Iporpammuposanuu. [Ipumepsr Toro, Kak He HaO J1€JaTh,
[IOMEYEHbI BOT TAKMM 3HAKOM Ha IIOJISIX:

X

BBosuMble HOBBIE TOHATHS BBIIEJIEHBI HCUPHBIM KYypcusom. Kpome Toro,
B TEKCTE HCIIOJIb3YeTCs KYPCU6 I CMBICIIOBOTO BBIJEJIEHUS U KUPHBIN
MIpUQT J1J1s1 BbIjIe/IeHUs] (DAKTOB U IIPABUJI, KOTOPBIE YKeJIaTe/IbHO He 3a0bI-
BAaTh, MHAYE MOI'YT BOZHUKHYTH ITPOOJIEMBI C MOCIEIYIOIIIMM MATEPUATIOM.

B konme Tperbero TomMa BBI HaigéTe OOIIUIT MPEIMETHBIN yKa3aTesb;
JIIs KayKJIOrO0 TePMHUHA YKA3aHO, B KAKOM TOME UM Ha KaKOil CTpaHUIE OH
TIOSIBJIAETCA B TEKCTe — HapuMmep, 2:107 o3HavaeT, 9T0 3aNHTEPECOBABITINN
BaC TepMHUH MOXKHO HaiiTu Ha cTp. 107 BTOpOoro Toma.

Jlomarsss cTpaHuIa 310 KHuru B VIHTepHEeTe PACIIOIozKeHa 110 aIpecy
http://www.stolyarov.info/books/programming_intro

31ech BbI MOXKETE HAMTH apXUB IIPUMEPOB IPOrPAMM, ITPUBEIEHHBIX B KHU-
re, a TaK2Ke JIEKTPOHHYIO BEPCHUIO caMoil KHUru. JIjis mpuMepoB, BKIIIOYEH-
HBIX B apXWB, B TEKCTE yKa3aHbI NMeHa (DAJIOB.
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IIpeaBapureabHbIE
CBeleHUd

1.1. KommpioTep: 94TO 3TO TaKoe

Nmest meno ¢ MHOrooOpasmeM KOMIIBIOTEPHBIX YCTPONCTB, OKPYZKAKO-
X HAC CETOJHS, MBI YACTO 3a0bIBaeM, 9TO UCXO/HAA (DYHKIHST KOMIIbIO-
Tepa — CUUTATH; OOJIBITUHCTBO U3 HAC HE TIOMHUT, KOTJIa B ITOCIETHUN pa3
HCITOJTH30BAJIM KOMITBIOTED JIJIsl BBIUUC/IeHni. Bripodyem, fgake ecyim mOMbI-
TaThCsl 9TO CEJIATH, HAIIPUMED, 3aIlyCTUB IporpaMmmy «KaJlbKysisiTopy wim
Kakyto-uuby b nudposyo Tabiauiy spoge LibreOffice Cale mmm Microsoft
Excel, MOXXHO 3aMeTUTB OIMH JIIOOOMBITHBIN (DAKT: HA PUCOBAHUE OKOIIEK,
KHOITOYEK, PAMOK TaOJIUIIBI ¥ BOODITE HA OPIaHU3AIINIO JIUAJIOTa C T0JIH30Ba-
TeJleM KOMITBIOTED IPY 9TOM MOTPATUT B MUJLIMOHBI Pa3 OOJIbIIE OIlepariuii,
9eM Ha PacdEThbl KaK TakoBble. VHaUe roBOpsi, YCTPOHUCTBO, IPEIHAZHAYECH-
HOe JUIsl IPOBEJEHNS BLIUKMCJICHUI!, 3aHIMMAeTCsS WeM YTOIHO, TOJBKO He
BbIYUC/IEHUSIME. [[OHSATDH, KAK Tak MOJIyYHIOCh, HAM MOMOXKET HeOOJIBIION
9KCKYPC B UCTOPHIO.

1.1.1. HemHoro ucropumn

B kadecTBe mepBOil B MCTOPUU BBIMHUCJIUTEIHHON MAIIUHBI HA3BIBAIOT
Mexanndeckuii apudpmomerp Bumbremsma [lukkapma, co3manubiii B 1623
romy. MarrHaa Ha3bIBAIACh «CUETHBIMU YaCaMU», TTOCKOJIbKY OBbLIa cJesia-
Ha U3 MEXaHUYECKHUX JeTajiell, XapaKTePHBIX [Jisi YaCOBBIX MEXaHU3MOB.
«CuérHple Yacbl» ONEPUPOBAJIN IMECTUPA3PAIHBIMA IEJIBIMU GHUCIAMA 1

1910 cremyer marke U3 €ro Ha3BAHWS: AHTIHICKOE CJIOBO computer GyKBaIBHO TIepe-
BOJIUTCS KaK «BBIYUCIUTEIb>, a OMUIMAIbHBIN pycckuii Tepmud «DBM» obpaszoBan ot
CJIOB «3JIEKTPOHHASA 6bl4UCAUMEAOHAA MAIITHAY.
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CII0COOHBI OBLIIY ITPOU3BOIUTH CJIOYKEHNE U BEHIYNTAHUE; [IEPEIIOTHEHIE OTMe-
JaJ10Ch 3BOHOM KOJIOKOJTBIMKa. /o HaImX JHeit Malnna He COXPAHUIACH,
wo B 1960 romy Obuia cosmana paboraromiasi Komus. 110 HEKOTOPBIM CBete-
HusaM, mMammuHa [TInkkapa Moriaa ObITh U He CaMOii TepBOil MEXaHTIECKOM
CUETHOI MAIMHOM: M3BECTHBI 3CKU3bI Jleonap/o na Burun (XVI B.), Ha KO-
TOPBIX N300parkeH CIETHBIN MEXAHW3M. BB JI 9TOT MEXaHM3M BOTLIONIEH
B MeTaJljle, HEU3BEeCTHO.

Camoii crapoii u3 CUYETHBIX MAaIllMH, COXPAHUBIIKMXCH JI0 HAIIMX JHEM,
apisercs apudmomerp Biesa [lackamns, cozgannsiit B 1645 romy. [lackasn
Hadas pabory Has MamuHOi B 1642 romxy B Bo3pacte 19 ser. Orery uzobpe-
TaTes s UMEJI JIEJIO CO COOPOM HAJIOTOB U BBIHY2KJICH ObLIT ITPOBOJIUTD JIOJITHE
W3HYPUTEIbHBIE TIOICIETHI; cBOMM m3obperenneM Bires [Tackamsb Hamgescs
obJterauTh pabory orma. IlepBoiit 0bpasern uMes IATh JECITUIHBIX JTUCKOB,
TO €CTh MOT' pabOTaTh C IIATU3HAYHBIME YucjaMu. 11o3/1Hee ObLIM CO3/1aHbI
MalllMHbI, UMEBIINE 70 ABainaru auckop. Cioxkenue Ha mamuHe [lackasis
C TOYKHU 3PEHUsI OIEPATOPa BHITTOJIHSIIOCH IPOCTO — HYKHO OBIITIO HabpaTh
CHadaJia IepBoe cjlaraeMoe, II0OTOM BTOPOE; UTO Ke KacaeTcsl BBIYUTaHUd, TO
JIJ1d HErO IPUXOANJIOCH UCIIOJIL30BATh TaK HA3bIBAEMbIl METO/L JIeBATUYHBIX
JIONOJTHEHUA.

Ecnn y Hac (ans npumepa) Bcero nsiTb paspsiioB, TO MEPEHOC B LLIECTON pa3psg,
KakK 1" 3aéM N3 HEero, 6naronony'4Ho TEPAETCA, HTO NO3BONAET BMECTO BblHUNTAHUA
4Yncna BbINONHATL NpubassieHne HEKOTOPOro Apyroro Yucna. Hanpumep, ecnu mbi
XOTuM BbldecTb n3 vucna 500 (1o ecTb, Ha nATW paspsigax, us 00500) umcno 134
(00134), To BMeCTO 3TOro MOXHO npubasuTb Hncno 99866. Ecan bbl y Hac 6bin
LIECTON pa3psig, TO noayqunocb bui 100366, HO MOCKOJLKY LIECTOro paspsifa Her,
pe3ynbTaT nosy4utcs 00366, TO eCTb POBHO TO, YTO HYXKHO. Kak nierko goragaTbces,
«Maruyeckoey 4uncno 99866 nony4eHo NyTEM BbIYUTAHUSA HALLEro BbIYUTAEMOro U3
100000; ¢ To4ku 3peHnsi apupPMETUKN Mbl BMECTO OMepaLun & — Y BbINOJHSEM T +
(100000 — y) — 100000, npu4ém nocnefHee BbIYMTAHME NPOUCXOAUT Camo coboii 3a
CYET nepeHoca B HECYLLECTBYIOLLUNIA LLIECTON pa3psf,.

XuUTpocTb 34eCk B TOM, YTO NOAyH4nTb U3 Yncna y 4mncno 100000 — y okasbiaet-
¢ HeoxxugaHHo npocto. lNepenuwem BbipaxkeHue 100000 — y B Buge 99999 — y + 1.
Mockonbky 4ncno y No ycnoBusim 3agadqn He Bosiee YeM MATU3HAYHOE, BblYWTaHUE
99999 — y B cTONBUK Npou30HAET 6e3 efnHOro 3aiima, TO €CTb MOMPOCTY KaxA4as
ynebpa 4mcna y byaer 3ameHeHa Ha uyugppy, gononHsowyto eé go gesatku. Octa-
HETCS TONbKO NpubaBnTbL efUHMYKY, U feno caenaHo. B Hawem npumepe uudpbi
00134 3amMeHsItOTCA Ha cooTBETCTBYOWMe M 99865, 3aTeM npubasasieTcs egquHuLa
N nosyvaeTcs «Marmyeckoe» 99866, koTopoe Mbl npubasnsau k 500, BMECTO Toro
4TOObI BblYMTaTL 134.

Ha apudmometpax Mackansa BolYnTaHne BbINOAHANOCH HECKObKO xuTpee. CHa-
4ana Hy>KHO bbI10 HabpaTb JEBATUHHOE [ONOAHEHNE yMeHbLaemoro (4ucno 99999 —
Z, BN1s1 Hawero npumMepa 37o byaeT 99499), Ans yero bapabaHbl ¢ undpamu pesysib-
TaTa, BUAVMbIE HEPE3 CMeLunabHbIE OKOLKMN, COAEPXKaaN No fABe Lngpbl — OCHOB-
HYIO 1 [OMOJHAIOWYIO A0 AEBSATKW, a camMa MawwmHa bbina cHabxeHa nnaHkoi, ¢
MOMOLLLIO KOTOPOU «HEHYXKHbI» psif, LMPp 3aKpbiBanun, 4TOObI OH He OTBREKa
onepatopa. K HabpaHHOMY LEBSTUHHOMY [OMOJIHEHUIO NPUBABASNOCH BbINMTAEMOE,
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B Hawem npumepe 00134, To ecTb nosydanock 4ucno 99999 — z +y. OpHako onepa-
TOP NPOAOJXKAN CMOTPETb Ha UMdpPbl AEBATUYHBIX AONONAHEHWT, rae oTobpaXkanoch
99999—(99999—x+y), To ecTb NPoCcTo T—Yy. N5 Hncen ns Hawwero nNprmepa pesysnb-
TaToM npubaeneHns cTano 6ul 4ncno 99633, AEBATUYHOE AOMNOJIHEHWE KOTOPOro —
4ucno 00366 — npeacraBnsieT coboii BepHblii pesynbTtaT onepauun 500 — 134.

Celivac 3TOT cnocob npeacrasasieTcs HaM 4eM-To Bpoge dhokyca, tobonbITHOro,
HO HE€ CJ/INLUKOM HYXHOro B COBPEMEHHbIX peanunsx. Ho BOT ¢ BbI4YMCNEHMEM Ao-
MOJSIHEHUS, TpebyowmM npubaBieHnsi egquHNLbI, Mbl elwé BCTPETUMCS, Korga byaem
06Cy)Kp,aTb npeacTtaBneHne OoTpuUuaTeNibHbIX UeNbiX HNCEN B KOMMNbIOTEPE.

Tpumnare Jier ciycTs 3HaAMEHUTHIH HeMerkuii mMaremaTuk lordpu
Bunbremsm JIeOHUIT TOCTPOMT MEXAHUYECKYIO MAIIUHY, CIIOCOOHYIO BbI-
TIOJTHATD CJIOYKEHUE, BBIYUTAHNE, YMHOXKEHNE U JIeJIEHHe, TPUIEM YMHOYKe-
HUE U JieJIEHNE BBITTOHSINCh Ha 3TOM MAaIllMHe TPUMEPHO TaK, KAK MbI BbI-
IMOJIHAEM YMHOXKEHHEe U JIleJIeHUue B CTO.H6I/IK — YMHO2K€HHE IIPOU3BOJIUTCHA
KaK II0CJIE/IOBATEIFHOCTD CJIOYKEHM, a JleJleHne — KaK II0CTIeI0BATEIbHOCTD
BBIYATAHUNA. B HEKOTOPBIX MCTOYHHKAX MOXKHO BCTPETUTH YTBEDIKJIEHUE,
YTO MAIIUHA, IKOOBI yMeJia BBIUYUCIATh KBaJpaTHbIe U KyOudecKne KOPHU;
Ha CaMOM JIeJIe 3TO He TaK, IIPOCTO BBIYNCJIHUTHh KOPEHb, NMesI yCTPOICTBO
JJIs YMHOXKEHUS, U3PSTHO IPOITE, 9eM 63 TaKOBOrO.

Ucropust MexaHumdecKux apudMOMETPOB IIPOJIOJIKAIACH JIOCTATOTHO
JIOJITO ¥ 3aKOHYMJIACH y?Ke BO BTODOIl mmojioBuHe XX CTOJIETHUsI, KOI/Ia Me-
XaHUYIECKUE CYETHBIE YCTPONCTBA OBLIN BBITECHEHBI JJIEKTPOHHBIMU KAJIb-
KyJisiTopamu. J[Jjisi HaIero MCTOPUYECKOrO SKCKypCa BaXKHO OJHO o0Iree
CBOIICTBO apudMOMETPOB: OHU HE MOIJIA 0€3 yJ4acTUs YeJIOBEKA IPOBOIUTH
pacdéThl, cocTosiue n3 6oJiee 9eM OJHOTO AeHCTBUS; MEXK Ty TEM DEIleHne
JayKe CPABHHUTEIBHO IIPOCTHIX 3aJia9 TPEOYET BBIMOJHEHUSI JOJITUX [TOCJIe-
JoBaTeabHOCTEH apudmerndeckux jgeficteuii. Pazymeercst, apudmomeTps
obJrerdasii Tpyz, PacIETINKOB, HO COXPAHSIACH HEOOXOIUMOCTH BBIITHACHI-
BaTh Ha OyMare IIPOMEXKyTOUYHBbIE Pe3y/IbTaThl M HAOUPATh WX BPYIHYIO C
IIOMOIIBIO KOJIEC, PBIYAroB, B O0JIee ITO3/IHUX BaPHAHTAX — C IIOMOIIbIO KHO-
TIOK.

Anrnmitckuit Mmaremaruk Hapiass Be66mmk (1792-1871) obparm BHU-
MaHI/Ie2 Ha TO, 9TO TPYQ paC‘{éT‘{I/IKOB MO2KET 6I)ITI) ABTOMATU3UPOBaH II0JI-
HOCTBIO; B 1822 1oy OH IpeJIoKuUI IPOEKT OoJjIee CI0KHOTO YCTPOICTBA,
M3BECTHOTO KaK PA3HOCTMHAS MAGUWUHA. DT MAITHHA T0J>KHa OblTa MH-
TEPIOJUPOBATH TTOJMHOMBI METOJIOM KOHEYHBIX PA3HOCTEH, YTO IO3BOJIH-
JI0 OB aBTOMATU3UPOBATEH MOCTPOEHUE TAOIUIT PA3HOOOPA3HBIX (DYHKITAN.
3apyYuBIINCH TOMIEPYKKOI AHTIUHCKOTO TPABUTEIbCTBA, B 1823 romy Beob-
Ou/IK HavaJsT paboTy HaJL MAIUHON, HO TEXHUIECKHUE CJIOYKHOCTU, C KOTOPBI-
MU OH CTOJIKHYJICsI, HECKOJIBKO IIPEBBICHIIN €TI0 OKujanusi. Vcropuio sToro
MIPOEKTa pa3Hble MCTOYHUKU WM3JIaraioT IHO-PA3HOMY, HO BCE CXOJATCI HA
TOM, YTO ODIIasi CyMMa IIPaBUTEILCTBEHHBIX CyOCHIUI COCTaBUIIa OrPOM-

2Ha camom feste m3BeCTHO 6GoJjiee paHee ONUCAHWE PA3HOCTHON MAITHHBI — B KHHUTE
HeMelKoro uHxxeHepa Moranna don Miosiepa, nsnannoit B 1788 roxy. VcnosszoBadn i
Bebbumxk naen u3 3Toil KHUTH, JIOCTOBEPHO HE U3BECTHO.
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HyIO 110 TeM BpeMeHaM cymmy B 17000 dbyHTOB CTEPJIMHIOB; HEKOTODBIE
aBTOPBI JO0ABJISIOT, YTO AHAJOTHIHYIO cymMMy bBebOumK moTpaTmi u u3
cBoero cocrosunsi. PakT COCTOUT B TOM, 9TO PabOTAIONIYIO MaIuHy beb-
OMK TAaK M HE MMOCTPOUJI, IPUIEM B XOJI€ MIPOEKTa, 3aTSHYBIIErocsi IOUTH
HA JIBA JIECATUJIETHS, OH CaM OXJIaJesl K CBOei 3aTee, 3aKJIIOUNUB, YTO METO
KOHEYHBIX PA3HOCTell — 3TO0 JIulib OfiHa (IyCTh M BAyKHAsI) U3 OIPOMHO-
0 MHOXKECTBA PACUYETHBIX 3a/1a9; CJIeIYOMas 3a/lyMaHHas n3o0perareiem
MalllMHa, JIOJI2KHA OblLjIa CTATh YHUBEPCAJbHOM, TO €CTh HACTPAMBATHCS HA
pelienne Ipou3BOJIbHON 3a/1a49U.

B 1842 romy, Tak u He Oy 9YMB HUKAKOT'O PAOOTAIOIIETO YCTPOICTBA, aH-
[JIMICKOE IPaBUTEILCTBO OTKA3AJI0Ch OT JaJibHeIero (hbuHaHCUPOBAHUS
nesarenbHOCTH bBebonmKka. OCHOBBIBasICh Ha, NPUHINIAX, IPEII0XKEHHBIX
Beboumxkem, meex T'eopr lyrn B 1843 romy 3aBeprimyi MOCTpOEHHE pa-
Goraroleli pa3sHOCTHON MaIllMHBI, & B IIOCJIELYIOIINE TObI IOCTPOUJI €eIé
HECKOJIBKO 9K3EeMILISIPOB, OJUH M3 KOTOPBIX IPOJAJI OPUTAHCKOMY IIPABU-
TeIbCTBY, Apyroit — npasurenberBy Coemmuénnnix [Iraros. B xonrme XX
BEKa J[Ba K3EMILISIPA Pa3HOCTHOM MalmHbl be6ou2Ka ObLIN IIOCTPOEHBI Ha
OCHOBE €r0 OPUI'MHAJIBHBIX YepTeXKeil, o1Ha Jjid My3ed Hayku B Jlomomne,
Ipyrasi — JJis My3esl HCTopun KoMmibioTepos B Kammdopann; takum obpa-
30M OBLJIO HAIJISIIHO [TOKa3aHO, YTO PA3HOCTHAs MallnHa bebommKa Moria
OBbI paboTaTh, ecau Obl €€ U3rOTOBIEHUE OBLIO 3aBEPIITEHO.

BupouewMm, B ucTopuieckoM miraHe OKa3bIBAETCH UHTEPECHEE He PA3ZHOCT-
Has MallliHa, a 3aJiyMaHHas DeOOmmKeM yHWBEpCaJbHAas BBIYUC/IATE b
Hasl MaIlliHa, KOTOPYIO OH Ha3bIBaJ aHaaumuyeckot. CiioxKHOCTD 3TOM
MAIMHBI OBLJIa TAKOBa, UTO JlakKe BBITTOJIHUTHL €€ depTe:ku bebOumKy me
VIaJI0Ch; 3aJIyMaHHOE YCTPONCTBO IIPEBOCXOIMJIO BO3MOXKHOCTU TEXHUKM
TOrO0 BPEMEHH, Jia U €ro COOCTBEHHbIE BO3MOXKHOCTU TOXKe. Tak Wjau WHa-
e, UMEeHHO B paborax bebOmmKa, MOCBAMEHHBIX AHAJIUTHIECKON MallnHe,
BO-TIEPBBIX, BO3HUKJIA UJES NPOZPAMMHO20 YNPAGAEHUS, TO €CTh BBIIOJIHE-
HUS JIEHCTBUIA, TPEJIIIUCAHHBIX IIPOIPAMMOIL; U, BO-BTOPBIX, IOSIBUJIUCH JI€ii-
CTBHSI, HE UMEIOIIUE IPSIMOr0 OTHOIIEHNS K aprudMETHUKE: TEPEHOC TAHHBIX
(IPOMEKYTOYHBIX PE3YIBTATOB) U3 OJHOIO YCTPOHCTBA XPAHEHUS B JPY-
roe ¥ BBIIIOJIHEHUE TeX WJIM WHBIX JIEACTBUIl B 3aBUCUMOCTH OT PE3YJILTATOB
aHasM3a (HAIIpUMEp, CPABHEHUSI) JIAHHDBIX.

B tom xe romy, Korma 6puTaHCKOE MPABUTEIHCTBO TPEKPATUIIO (DUHAH-
CUPOBAHUE MIPOEKTa PA3HOCTHOM MaInHbBI, BeOGOMK IpounTasl B yHUBED-
curere TypuHa JIEKIUIO, TOCBAMEHHYIO B OCHOBHOM AHAJUTUYECKON Ma-
[IUHE; UTAJIbSHCKINIT MaTemMaTuk u uHxkenep Pemepuk Jlymmxku Menabdbpea
oIy6JIHKOBAJ Ha (DPAHILY3CKOM A3bIKe® KOHCIIEKT 3Toil jekiuu. 11o mpockbe

Be66mmxka nemu Aprycra Ana Jlasieiic! mepesesa 5TOT KOHCIIEKT Ha aH-

3Menabpea JHOCTATOYHO MHOTO CBOMX PaBoOT MyGIMKOBAJ MMEHHO Ha (bPAHILy3CKOM,
KOTOPBIA B Te BpeMeHa ObLI OoJjiee IOIyJIspeH B KadeCTBE MEXKIyHAPOIHOIO, HEeXKeJIH
AHTJIMHACKUM.

4Ana Jlaseiic Gblia eUHCTBEHHBIM 3aKOHHBIM DEGEHKOM M0dTa Baiipona, HO oTerr
BHUJEJI CBOIO HOYb BCETO OAWH pa3 B YKU3HU, Uepe3 Mecdrl mocye eé poxkaenus. Corac-
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TIUACKUil, CHAOIWB CBOM IIepeBOJ] Pa3BEPHY THIMU KOMMEHTAPUSIMU, 3HAUU-
TEJILHO MPEBBIIIAIOIINMHI 110 pa3Mepy CaMy CTaTbio. B oHOM U3 pas3/esion
9TUX KOMMEHTAPUEB IIPUBOAUTCS OJHBIA HAOOD KOMAH] JIJIsi BHIUUCICHUS
quces bepHyn Ha aHaJIUTHIECKON MaIllwHe; 3TOT HADOp KOMAH]I CUUTa-
eTcsl IePBOii B MICTOPUU KOMIIBIOTEPHOII IIporpamMMoii, a camy Ay Jlasieiic
YaCcTO HA3BIBAIOT TEPBBIM TporpammucToM. JlrobombitHo, uro Ana Jlas-
Jiefic, Pa3MBIILIsgs HaJl BO3MOXKHOCTSIMUA aHAJATHIECKON MAaIMHBI, CMOTJIA
y2Ke TOTJIa 3arJISHYTh B Oy/IyIee KOMIILIOTEPOB; TIOMUMO ITPOYEro, €€ KOM-
MEHTapHUH cojiepKaau ciemyiomuii pparment: «Cyms u npednasHavenue
MOUUHDL USMEHAMCA OM MO20, KAKYIO UHPOPMAUUIO ML 8 HEE BAONHCUM.
Mawuna cmoorcem nucams MY3viky, PUcosamsd KAPMUHDL U NOKANCEM, Ha-
yKe MaKue nymu, Komopovle mo. Huko20a u Huzde ve sudeaus. Ilo cyru Anma
Jlapseiic 3ameruia, 9To 3amyMaHHast BeOOnIKeM MaITnHa MOYXKET PACCMAT-
PUBATHCS KAK MHCTPYMEHT J[jisl 00paboTKU HH(MOPMAIMK B IIIMPOKOM CMBIC-
Jie, TOTJIa KaK pellleHre PACIETHBIX MATEeMATHIECKUX 38189 IPEJICTABIISIET
coDOI JIUIIh YACTHBIN Cirydail Takoil 00paboTKu.

Eciin paboratormiasi pasHOCTHasI MallliHA, KAK yKe YIOMUHAJIOCH BbI-
e, BCE 2Ke ObLTa mocTtpoena B cepenmie XIX Beka, xoTst u ne bebommxkem,
TO UIES NPOPAMMUPYEMOT, BEBITUCIUTETLHON MAITUHBI OLIEPEIIIa YPOBEHD
TeXHUKW TOYTH Ha CTO JIeT: IepBble pabOoTarollye BbIYUCIUTEIbHBIE Ma-
IIVHBI, YIIPABJIsSeMble MTPOTPAMMHO, MOSIBUJINCH JIMINb BO BTOPOIl YeTBep-
T XX Beka. B HacTosImee BpeMs CINTAETCs, YTO XPOHOJIOTUIECKH IEPBOiT
MIPOrPAMMUPYEMOI BRITUCIUTEIHLHOM MaIuHON ObLta 71, mocrpoernast Ko-
upajiom Ily3e B I'epmanuu B 1938 rosy; maruna ObLIa TOJTHOCTHIO MEXAHU-
9eCKOM, JIEKTPUIECTBO HMCIIOIB30BAJIOCH TOJIBKO B MOTODE, IPUBOIUBIIEM
MeXaHU3MbI B JIBUKeHUe. Z1 mcnoJib30Baja B paboTe JBOMIHYIO JIOTHKY,
NPUYEM 3JIEMEHTHI, BBIYHUC/ISIBIIIAE JIOTUYECKHE (DYHKIIUU, TAKUE KAK KOH'b-
FOHKITUSI, TU3BIOHKIUS U T. 1., ObLIN PEeaJIM30BaHbI B BUJE HADOPOB U3 Me-
TAJTNIECKUX ILIACTUH, CHAOXKEHHBIX XUTPBIMU BhIpE3aMU. 3aNHTEPECOBAH-
HOMY YHMTATEJI0 Mbl MOXKEM IIOPEKOMEHJI0BaTh HaiiTu B VIHTEepHETE BUIEO,
JIEMOHCTPUPYIOIIEE ITU 3JIEMEHTHI Ha YBEJUIEHHON MOJEIN: BIIeUATIIEHUE,
MpOU3BOIUMOE UX PabOTOl, GE3yCTOBHO CTOUT MTOTPAYEHHOIO BPEMEHH.

Mamuua 71 paborajia He CJIUIIKOM HaJEXKHO, MEXAHU3MbI YacTO 3a-
eJIaJIi, NCKaKasl TOJIy9aeMblil pe3ysIbTaT, TaK YTO TPAKTUIECKON ITOJIH3bI
OT TOI MAIIWHBI OJIYIATh HE yAAJI0Ch, HO 3a HEl TOIOM I03Ke IOCJIeI0-
BaJjia 72, WCIIOJIb30BABINAs Ty YK€ MEXaHWKY JJIsi XpaHeHUsl WHGOpMaIul
(«maMsITH» ), HO OCYIIECTBIIABINAS BEIMUCINTENHHbIE OTIEPAIAN C TIOMOIIBIO
JIEKTPOMATrHATHBIX pesie. Obe MaIIMHbI BBITOITHSIN HHCTPYKITUH, TTOJTy Iae-
MbIe ¢ TIepdOJIeHThI; [IEPEMATHIBATD JIEHTY Ha3aJi OHU HE YMeJIH, YTO CUJIBHO
CYZKaJI0 UX BO3MOYKHOCTH, HE MO3BOJIsIsI OPraHM30BATH TIOBTOPEHUST YIaCT-

HO HamboJIee MPaBIONOAOOHON BEPCUH, CBOE IPUCTPACTHE K MaTeMaTuke Aa mepeHsia
or cBoeit marepu, Auubl Vzabennsr Baitpon. B uncno snakombix Anpr Jlasseiic Bxoau-
s, kpome Hapispza Bebbumka, Takue 3namenuroctr, kKak Maiiki Papaneit u Hapana
JukkeHC, a €€ HACTaBHUIIEH B IOHOCTH ObLiIa 3HAMEHUTas *KeHIuHa-y4EéHbl Mapu Co-
MEPBHJLIb.
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KOB IIPOTPaMMBbI, TO ecThb IuKJIbL. [lo3xke, B 1941 romay, Ily3e mocTtponst ma-
MIUHY 73, NCIIOJIBb30BABIILYIO TOJIBKO PeJjle U XPAHUBIIYIO IPOrPaMMYy Ha, IL1a-
CTUKOBOU 1tepdOJIeHTE; 10 HEKOTOPBIM JTAHHBIM, JIJII 9TOI'O UCIOJIb30BAIACH
OOBIKHOBEHHAsT KWHOIJIEHKA, — OpaKOBaHHBIE JyOJIM ¥ IPOYME OTXOIbI JIesi-
TEJILHOCTH KUHOCTY/IUI. DTa MaIINHA TO3BOJISIJIa OPIaHN30BBIBATD ITUKJIBI,
HO HE UMeJIa HHCTPYKITUH JIJIs YCJIOBHOTO MEPEXO0/Ia, 9TO TAKXKE HECKOJIBKO
OrPAHUYIUBAJIO €€ BO3MOXKHOCTHU. Z3 pa3pabarbiBAIach B KAUECTBE CEKPET-
HOT'O NIPABUTEIHLCTBEHHOTO TTpoekTa; Ily3e obpaTuics K MpaBUTELCTBY 3a
JOMOJIHATETbHBIM (DUHAHCHPOBAHUEM C II€JbIO 3aMEHbBI PeJie Ha JJIEKTPOH-
HBIE CXEMbI, HO B 9TOM eMmy ObLIO OTKazano. llocimenuss marmmaa B 3TOM
psany, Z4, o cBouM IpUHITAIIAM ObLIa MTOX0Ka Ha 73, HO y2Ke HAaKOHEI] 1103~
BOJIsIJIA OPraHm3oBaTh BerBieHue. [locrpoiika Z4 6buta 3aBepmrena B 1944
roxy, u u3 Beex mamuu Koupaga [lyse Tosibko oHa yIesnesna, oCTajabHbBIE
OBLTN YHUUTOXKEHBI Ipu 60MOapimpoBKe bepiinna aBualyeil COI03HUKOB.

Honroe Bpems o pabotax Ilyze me ObLTO M3BECTHO 3a mpeaeaamMu lep-
MaHuH. Mexy TeM Ha OKpecTHOCTH BTOpOoit MUpPOBO#T BOHHBI IIPUIIET-
cs 110 00e CTOPOHBI OKeaHa HACTOAIIUN OyM CO3MaHUsI BBIYUCIUTEBHBIX
YCTPOMCTB, KK JIEKTPOMEXaHUIeCKUX (B TOM YKCJIe OCHOBAHHBIX Ha peJie),
TaK U 2AEKMPOHHHIT, OCHOBAHHBIX HA IJEKTPOHHO-BAKYYMHBIX JIAMIIAX.

Paguonamna (cm. puc. 1.1) npeacrasnsieT coboii 31eKTPoHHbI npubop, BbINoJ-
HEHHbIVi B BUAE 3anasiHHOW CTEKSIHHOW KONBbI C 31eKTpogamu, U3 KOTOPOI oTKadaH
BO3ayx. B npocTeiiweli pagnonamne — gnoge — npeaycMoTpeHbl ABa pabo4mnx anek-
Tpoga (aHogd 1 KaTog), a TakXKe CnupaJib, pa3orpeBatoLyast KaTo4 A0 TeMNepaTyp, npu
KOTOPbIX HAYUNHAETCA TEPMOIJZIEKTPOHHASA SIMUCCHUA, KOrga OTPUUATENIbHO 3apsAXXeH-
Hble 3M1eKTPOHbI MOKMAAIOT KaTo4 U CO34al0T B MPOCTPAHCTBE NaMMbl CBOeobpasHoe
3/1eKTPOHHOE 06/1aK0; Nof AECTBUEM Pa3HOCTU MOTEHLMANOB SIEKTPOHbI MPUTSMA-
BalOTCA K aHogy U noriowatotcst uM. B obpaTtHom HanpaBneHun 3apsig nepefaBathb
HEKOMY: aHO[, OCTaBasACb XONOAHbIM, SMUCCNN SNEKTPOHOB HE NPON3BOAUT, a 3aps-
JKEHHbIX NOHOB B KOJIbe HET, NOTOMY 4TO TaM BaKyyM. Takum o6pa30M, Hepe3 anon
TOK MOXET NATU TOJIbKO B OAHOM HaMnpaBA€HNW; NOCKOJIbKY 3apsAn 3/IEKTPOHaA CHU-
TaA€TCA OTPUUATENbHbIM, B TEPMNHAX SNEKTPOANHAMUKN NEPEMELLEHNE DNEKTPUHE-
CKOrO 3apsifia NPOVNCXOL4UT HAaBCTPeYy 3/1eKTPOHAM, TO eCTb OT aHoAa K Katoay. Ecnn
N3MEHUTb MNONAPHOCTb BKAKOYEHUA ANOAA B UEMNb, TO 3NIEKTPOHbI, MOKUHYB Pa30-
rpeTblﬁ SN1EKTPOA, TYT XKe 6y,D,yT NPUTATrNBaTbCA K HEMY 06paTHO nog ,D,eﬁCTBI/IeM
NOJIOXKNTEILHOTO MOTEHLMaNa, a 40 BTOPOro anekTpoga (aHofa, CTaBLIEro KaTOAOM
B pe3ynbTaTe I'IeperIOJ'IIOCOBKVI) H4aCTuubl OONETATb He 6y,ﬂ|yT, OTTaJIKuBasiCb OT Hero
N3-32 HAaIN4YUS HA HEM OoTpUUATENBHOIrO NOTEHUMaNa.

Jobaeue ewé ofnH 31eKTPog — TaK Ha3bIBAEMYIO CETKY — Mbl MOAYYUM HOBbIV
Tnn pagnonamnsbl, Ha3blBaeMblIi Tpuozom. CeTKa YCTAHaB/INBAETCA BHYTPU konbbl Ha
NYTU SNEKTPOHOB, NETALNX OT KaTo4a K aHoAy. anI nofadye Ha CeTKy OoTpuuaTesb-
HOro NnoTeHunasa OHa HA4YNHAET OTTAJIKUBATb 3JIEKTPOHbI, HE MO3BOJIAA UM OOCTUYb
aHOAa; eCc/Ni MOAAThb Ha CETKY MOAYIMPOBAHHbLIW CUTHAMA, Hanpumep, NOJyYeHHbIl C
MI/IKpOCbOHa, TOK, I'IpOXO,D,FILLI,VII‘;I Hepes Tpunoga, 6yp,eT NOBTOPATb N3BMEHEHNA NOTEHUN-
ajla Ha CETKE, HO NpnN 3TOM MOXXET ObITb ropasgo cuibHee. N3HavanbHO Tpnoabl Kak
Pa3 n npeaHasHa4dYanucCb Ans yCUNeHns CurHana.
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Puc. 1.1. Paguonammna (mBoiinoit Tpuos) B feficteuu®(cieBa); cxeMa TpUr-
repa Ha JIByX TpUOjax (cipasa)

B3sie gBa Tpuoga u coeauHNB aHOL KaXKAOro U3 HUX C CETKOI APYroro, Mbl Mo-
JIYy4UM YCTPOICTBO, HasbiBaemoe Tpurrepom. OHO MOXXET HAaXOLUTLCS B OLHOM ”3
LBYX YCTOWYMBBIX COCTOSIHMIA: Yepe3 OANH U3 ABYX TPUOLOB WAET TOK (rOBOPST, YTO
OH OTKprT), 6naro,u,ap9| 3TOMY Ha CE€TKe BTOPOro Tpuoda MMEEeTCA NnoTeHuuman, He
NO3BOASIOLLMIA TOKY WATU Hepe3 BTOPoii Tpuoa (Tpuoa 3akpsiT). KpaTkoBpemeHHO
noaas OTpVILI'aTe)'IbeIIZ NOoTEHUMNAN Ha CETKY OTKPbITOro Tpuoda, Mbl TEM CaMbIM
NpeKpaTUM TOK Yepes Hero, B pesyNbTaTe BTOPON TPUOA OTKPOETCA M 3aKpOoeT nep-
Bblii; NHA4Ye roBOpPsi, TPUOAbI NMOMEHSIOTCA POASIMU 1 TPUrrep Nepengér B NpoTUBO-
NOJIOXKHOE yCTOI7I‘-IVIBoe COCTOsAHMeE. Tpl/lrrep MO>XXHO NCNOJNIb30BaTb, HanpumMmep, onsa
XpaHeHusi ogHoro buta undgopmaumm. [pyrue cxembl coeguHeHnst TPUOAOB NO3BOJISA-
FOT NOCTPOUTb JIOTUHECKNE BEHTUJIN, PE€aNN3yroune KOHBbIOHKUWIO, AU3BHOHKUNIO U
oTpuuaHne. Bcé 310 nossonsieT ncnonb3osaTtb pagnonamnbl onsa NOCTPOEHUA ISJEK-
TPOHHOIO BbIYUC/NTENILHOMO YCTPOCTBA.

3a cuér OTCYTCTBUS MEXaHWYECKUX JeTajieil MaIluHBI Ha 3JIEKTPOH-
HO-BaKyyMHBIX JIaMIIaX PaboTa M ropas3io ObICTpee, HO CaMU PaJHOJIaM-
bl — IIPEIMEeT JOCTATOYHO HEHAJIEXKHBIA: KOJIOA MOXKET IOTEPATH MepMe-
TUYIHOCTD, CIIMPaJib, HArPEBAIoIIasi KaTomd, co BpemeHneM meperoput. OmgHa
u3 nepBbix nporpammupyeMbix 9BM — ENITAC — conepxxkasta 18 000 jamir,
a paboTaTh MaIIMHA MOTJI& TOJbKO IIPU YCIOBUHU, 9YTO BCE JIAMIIBI UCIIPABHBI.
HecmoTps na 6ecrpeneieHTHBIE MEepPbI, TPUHATHIE [IJI TOBBICHNST HATEK-
HOCTH, MAIlIUHY [TPUXOIUJIOCH [TOCTOSTHHO PEMOHTHPOBATH.

5®oro c cafita Buxuneamm; OpUrMHAT MOMKET OBITH 3arpy’KeH CO CTPAHHU-
ubl https://en.wikipedia.org/wiki/File:Dubulttriode_darbiibaa.jpg. Mcrnomssye-
Mble 3J€eCh U Jajiee n3obpaxkenusi ¢ cailtoB ¢ouga Wikimedia paspemrensr K pacrpo-
CTPaHEHUIO TOJ Pa3/iMYHbIMKU BapuanTamu Jjuilensuii Creative Commons; moapobHyo
nHMOPMAIMIO, & TaKXKe OPUIMHAJbI U300parkKeHWil B CYyIIECTBEHHO JIyYIIEM KadeCTBE
MOXKHO IIOJIyYWTh Ha COOTBETCTBYIONMX BeO-cTpaHMIaX. B JasbHelneM Mbl OIycKaeMm
[IOIPOGHOE 3aMeyYaHNe, OrPAHNYMBASICh TOJIBKO CCHUIKON Ha BEG-CTPAHMUIIBI, COIEPKAIIIE
OPHUTHHAJILHOE HM300parkeHue.
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Cozganu ENIAC amepukaHckunii y4éHbiii [xon Moywnm n ero yderunk [x. Ik-
KepT; paboTbl 6bIM HavaTbl BO BpeMsi BTopoit mupoBoli BoliHbl n puHaHcmpoBanmch
BOEHHbIMU, HO, K CHACTblO A4Jisi cO3jaTesell MallnHbI, 3aBEPLLNTL €€ A0 KOHLA BOM-
Hbl OHW He YCMenu, Tak 4YTO MPOEKT yAanocb paccekpetutb. lMuoHepam namnosoro
KOMMbIOTEPOCTPOeHNs 13 Bennkobputanun noeesno MeHblue: NOCTPOEHHble B 06-
cTaHoBke cTpoxaliweii cekpetHocTn MawuHbl Colossus Mark | n Colossus Mark Il
nocne 3aBepLueHnsi BOWHbI MO ndHoMy npukasy Yepumnns® Gbinm yHnuToxeHbl, a
ux cosgatens Tommu Pnayspc, NOBMHYSICb BCE TOMY XK€ NpUKasy, bbln BbIHY>XAEH
COBCTBEHHOPYYHO CXKEYb BCHO KOHCTPYKTOPCKYIO AOKYMEHTALMIO, YTO CAENAN0 BOCCO-
3AaHNe MaLLMH HEBO3MOXHbIM. LLInpokoii nybnuke cTano nssectHo ob 3ToM npoekTe
Wb TPUAUATb JIET CNYCTA, @ €ro YH4aCTHUKN JNLWNANCE 3aCNY>XKEHHOINO NPU3HaAaHNA N
66111 DaKTUHECKN OTYHEHBI OT MUPOBOrO PasBUTUS BbIYNCINTENbHON TexHnKM. [Jo-
cTuxeHus cozgateneii Colossus K MOMEHTY paccekpeqnBaHUs NPOEKTa NpeacTaBs-
NN pa3Be 4TO UCTOPUYECKUN MHTEPEC, K TOMY e bonbluas ux YyacTb bbina yTpayeHa
NPV YHUYTOXKEHUN MaLUUH 1 AOKYMEHTaLNU.

YacTo MOXHO BCTpeTUThb yTBEpXKAeHMNE, 4To MawuHbl Colossus npegHasHavanucs
AN gewndposkn coobuyeHnii, 3awndpoBaHHbIX HEMELKON 3/1EKTPOMEXaHNYECKO
wndppoBanbHoil MawwHoli Enigma, a B npoekTe yyacTBoBas (1 eaBa Jin He pyKOBO-
OUN M) 3HAMEHNTBIN MaTEMaTUK, OANH N3 OCHOBOMOJIOXKHUKOB TEOPUM aIrOPUTMOB
Anan ToblopuHr. DTo He Tak; Hukakoro y4dactusi B npoekTte Colossus ToropuHr he
npuHMMan, a MalnHa, NOCTPOEHHAA C €ro HENOCPEACTBEHHBIM YHaCTUEM U AeﬁCTBVI—
TeSIbHO MpefHa3HAYaBLUASICS ANS B3JIOMa KOLOB «DHUMMbI», Ha3sbiBanack Bombe,
6bl71a YMCTO BNIEKTPOMEXAHNYECKON 1, CTPOro roBOPsi, HE SIBNSNACL KOMMbLIOTEPOM,
Kak n cama «duurma». Mawwunel Tommun Pnayspca npegHasHadanucb Ans B3fo-
Ma WundporpamMmm, COCTaBIIEHHBIX C MOMOLLbIO MalwmnHbl Lorenz SZ, wudp KoTopoii
6b11 ropasgo bonee CTOeK K B3/IOMY, HeXenu Wndp «IHUIMbI», U HE NOALABANCS
3/1EKTPOMEXAHNHECKMM METOLAM.

Bnpouem, Tommun @nayspcy AelicTBATENBLHO AOBENOCH HEKOTOPOe BpeMsi pabo-
TaTb NO4 PyKOBOACTBOM TbIOPUHIa B OAHOM U3 BPUTAHCKUX KPUNTOAHANUTUYECKNX
MPOEKTOB, N NMEHHO T bIOPUHI nopekoMeHzoBan kKaHanpatypy Pnayspca ans npo-
eKkTa, cBazaHHoro ¢ Lorenz SZ.

Borancimrenbable MAIIWHBI, TTOCTPOEHHBIE HA PATUOIAMIIAX, MTPUHATO
Ha3beBaTh I BM nepeozo noxoaenus; ciemsyer oOpaTUTh BHUMAaHUE, YTO
I10 TIOKOJIEHUSM Pa3JInYaIOT TOJIBKO 3AEKMPOHHE BBIYUCIUTEIbHBIE MAIIIH-
HbI, & BCEBO3MOYKHbBIE MEXAHMYECKHE U JJIEKTPOMEXAHUIECKHE BHIYUCIATE
K HUM He OoTHOCAT. B wactaoctn, Mmamuubl Konpasna Llyse amekTpoHHBIMI
He ObLIIN, TAK 9TO OHM He CYnTatoTCsd «dBM mepBoro mokosieHusi» 1 BooOIIe
9BM.

BosmozkHOCTH MAIITIH 9TO 3MIOXH OBLIN BEChbMa OTPAHNICHHBIMI: M3-32
IPOMOBJIKON 9JIEMEHTHOM 0a3bl IIPUXOIMIOCH JOBOJIbCTBOBATHCA MU3EPHBI-

6 CymecrByer Bepcusi, uTo mesnpio Yepumiis GbLIO HE TOMYCTHTEH ONIACKH TOrO (hbak-
Ta, 9TO O MACCOBBIX boMbGapaupoBKax ropoga KoseHTpu emy 6bLIO U3BECTHO 3apaHee U3
mepexBadeHHbIX M(pPOrpaMM, HO OH HUYEro 0 STOMY IIOBOJY He IIPEJIIIPUHSII, YTOObI HE
BBIJIATh BO3MOXKHOCTEH BpuTaHuu MO BCKPBITHIO HEMEIKUX IIU(POB; BIPOYEM, MHEHUS
HMCTOPUKOB Ha 3TOT CYET PACXOAATCs. Bojiee TOro, BEPCUIO O CO3ZHATEIHLHOM MTPUHECEHUN
KoBeHnTpu B 2KepTBY ONpPOBEpPraeT psiji CBUIETEIHCTB HEIIOCPEJICTBEHHBIX YyYACTHUKOB
cobbITHii TOro BpeMeHu. Borpoc, 3aueM GbLIO [OC/IE 3aBEPIIEHUs] BONHBI YHUUTOXKATH
TEXHUKY, UCIIOJIb30BABIIYOCS JJIsi BCKPBITUS MIA(MPOB, OCTAETCS OTKPBITHIM.
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M (110 COBpEMEeHHBIM MepKaM ) o0béMaMu aMsiT. TeM He MeHee UMEHHO K
TIEPBOMY TTOKOJIEHHIO OTHOCUTCSI OTHO M3 CAMBIX BaXKHBIX M300peTEeHN B MC-
TOPHUHU BBITUCIUTEHHBIX MAIIAH — NPUHUUN TPGHUMOU NPO2PAMMbL,
KOTOPBII IT0JIpa3yMeBaeT, 4TO IIporpaMMa B BIJIE TIOCJIEI0BATEILHOCTH KO-
0068 KOMAHO XPAHUTCsSI B TOU Ke CaMOii [TaMsITH, YTO U JGHHbBLE, a CaMa
aMsTh OHOPO/THA M KOJIbI KOMAaH/I OT JAHHBIX HUYEM MPUHITUITHAJILHO HE
oTyimgaroTcd. Mammabl, COOTBETCTBYIONIME STOMY TPUHITUITY, TPAIUITIOHHO
Ha3bIBalOT MawuHamyu gorn Helimarna B dects xona ¢don Heiimana.

WcTopus HasBaHus foBosibHO cBoeobpasHa. OaHON U3 NepBbIX 3/1EKTPOHHbLIX Ma-
WWH, XpaHAWMUX NporpamMmy B namsTu, ctan komnbtotep EDVAC; ero noctpownu
3Hakomble Ham no ENIAC'y Moywnu n Dkkept, npuyém obcyxaeHne u npoekTupo-
BaHMe HOBOM MaLUVHbI OHU Besn yxxe Bo BpeMs noctpoiiku ENIAC'a. Jyxon cpoH Heir-
MaH, y4aCTBOBABLUWI B KA4YECTBE HAYHHOTO KOHCY/IbTaHTa B npoekTe « ManxaTTen»
3aunHTepecoBasicst npoektom ENIAC, nockonbky «ManxaTTeH» TpeboBan orpoMHbix
0b6BEMOB BbIMMCAEHU, HAaf KOTOPbIMUM paboTana Lenas apMusi AeByLLIeK-pacyéTynL,
NOMIb30BABLUMXCA MexaHudeckumun apucpmomeTtpamu. EctectsenHo, don Heliman
NPUHSN aKTUBHOE ydacTue B obcyxaeHnn ¢ Moylwnm n JKKEPTOM apxXUTEKTYpPHbIX
npuHumnos Hoeol mawunbl (EDVAC); B 1945 rogy oH obobmn pesynstaTbl 06-
CYXXIEHWI B NUCbMEHHOM AOKYMEHTe, KOTOpbIli n3secTeH kak «[lepBbili 4epHOBUK
coobuenunst o mawmne EDVAC» (First Draft of the Report on the EDVAC). ®oH
HelimaH He cumTan BOKYMEHT OKOHYEHHbLIM: B 3TOW BEPCUM TEKCT MpegHa3Havancs
TOIbKO AJ1st 0BCYXKAEHNUS YieHamMun nuccnefosaTenbekoli rpynnbl Moywnn n Jkkepra,
B KOTOPYIO BXOA4MWA B 4Yucie npo4mx y4éubix [epman lonacraiin. [ocnopcTeytoLlasn
BEPCUS UCTOPUHECKNX CODLITMI TakoBa, 4To nMeHHo [ongcTaiin nopy4nn nepeneya-
TaTb PYKOMUCHBLIA AOKYMEHT, MOCTAaBME Ha €ro TUTYNLHOM JUCTE TONLKO UMS POH
Helimana (470 popmanbHO NpaBuiibHO, MOCKOJIbKY aBTOPOM TekcTa bbin o Heid-
MaH, HO HE€ BMOJIHE KOPPEKTHO B CBETE HAY4YHbIX Tpap,l/IU'VIﬁ, TaK KaK WN3J10XKEHHble
B AOKYMeHTe naen Bbian pesynsTaToM KOMIEKTUBHONW paboTbl), 1 3aTem, pasMHO-
XKUB AOKYMEHT, pa30C/iaf 3aWHTEPECOBAHHBIM YYEHLIM HECKONIbKO AECSTKOB KOMuii.
NmeHHO 3TOT [OKYMEHT HamepTBO cBsizan ums doH Helimana ¢ cooTseTcTBytOWM-
MU apXUTEKTYPHLIMU MPUHLMAAMU, XOTs, cyas no scemy, doH Heliman He sBnsetcs
ABTOpPOM (BO BCAKOM Cny4dae, e,qVIHOJ'II/I'iHbIM) 60ﬂbLIJVIHCTBa N3TOXKEHHbIX TaM M,qeﬁ.
Mosxe cdon Heliman noctpoun ewg ogHy mawuHy, |1AS, B KoTopoli BonioTun apxu-
TEKTYPHbIE MPUHLNMBI, U3JIOXKEHHbIE B < COOBLLEHUN >

C BbluncnTensHol paboTtoli, nposogueLelica ans npoekta « MaHxaTTeH», cBs-
3aHO MHOMO MHTEPECHbIX UCTOPUIA; HEKOTOPbIE N3 HUX ONUCAA APYroi YHAaCTHUK Npo-
eKTa, 3HameHuTbINn busnk Puuapg Peiiiman, B cBoein kHure «Bbl, koHevHo, wyTnTe,
muctep Peiinmany [7]. Tam ecTb, B 4acTHOCTM, Takoii chparmMeHT:

A yT0 KacaeTcst Muctepa OpeHkensi, KOTOPbIl 3aTesiN BCIO 3Ty AesATENb-
HOCTb, TO OH Haya/ CTPaAaTh OT KOMMNbIOTEPHO BonesHu — o Heli cero-
[Hs1 3HaeT KaxAablll, KTo paboTan ¢ KoMNbOTEPaMU. DTO OYEHb CEpPbLE3-
Hasi bonesHb, n pabotatb npu Heli HeBo3MOXHO. Bepa ¢ komnbloTepamu
COCTOUT B TOM, 4TO Thl C HUMM Urpaewwb. OHU Tak NPeKpacHbl, CTONBLKO
BO3MOXHOCTeNl — eC/in Y4ETHOE YMCNO, AeNaellb 3TO, €CNN HEYETHOe,
fenaelb TO, N OYeHb CKOPO HA OAHOV-€AUHCTBEHHON MalUMHE MOXXHO

7 AMEpPUKAHCKHIT TIPOEKT CO3/AHUs ATOMHOMN GOMGHI.
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genaTb BCE bonee n bonee U3oLWPEHHbIE BELLMN, €CIUN TONLKO Thl AOCTa-
TOYHO YMEH.

Yepes HekoTOpoe Bpemsi BCsi cucTema passanunack. Pperkens He 0b-
paljas Ha Heé HMKAKOro BHVWMAaHUs, OH DOJIbLUE HUKEM HE PYKOBOZWJL.
Cucrema felicTBOBaNa OHeHb-04eHb MEJJIEHHO, @ OH B 3TO BPEMS CUAEN
B KOMHaTe, NPUKUAbIBasi, KaK Dbl 3aCTaBUTb OAWH U3 TabynsTopos aB-
ToMaTmyecku nedatatb apktaHreHc X. [lotom Tabynsitop BkIKOHancs,
nedaTan KONOHKM, notom — bau, bau, bau — BbIYMCISAN apKTaHreHC
aBTOMaTMYECKN MYTEM WHTErPUPOBAHMS U COCTAaBIsAN BClO Tabauuy 3a
OfHYy onepaumio.

AbcontoTHo becnonesHoe 3aHaTne. Beab y Hac yxxe bbinu Tabnuubl apk-
TaHreHcos. Ho ecsin Bbl korga-Hmbyab pabotanu ¢ komnbloOTEPaMu, Bbl
MOHNMaeTe, 4YTO 3TO 33 BoNE3Hb — BOCXMLUEHNE OT BO3MOXXHOCTU YBU-
[ETb, KaK MHOTO MOXHO ChenaTb.

K COXaJNIEHNIO, Halle BPeEMSA CIINLWLIKOM CUJIbHO OT/INHAETCA OT TOro, Korga ®delinmaH
paGOTan B MpPOEKTe «MaHxaTTeH» un AaKe OT TOro, kKorga OH nncana CBOKO KHWUTY.
ﬂ,aneKo He BCe, KTO ceii4ac nmeet A€eNo C KOMMNbOTEPaAMU, 3HAKOT O CyLLEeCTBOBaHNN
3TOW BOT <(KOMI'IbIOTepHOﬁ 60ﬂe3HVI>), KOMMNbOTEPbLI CTan CAUWKOM NPUBbIYHbIM
[€/I0M, a KOMMbIOTEPHbIE UTPbl BONBLLUNHCTBO NIOAEA HAaXOAUT CyLieCcTBEHHO bonee
YBNEKATE/IbHbIM 3aHATNEM, HEM KUTPaTb» C CAMUM KOMMbIOTEPOM, C €ro BO3MOXXHO-
ctamun. PeitHmaH abcontoTHO Npas B TOM, 4TO 06 3Toi BoMe3HN 3HAN «KaXKAbIA, KTO
p36OTaJ'I C KOMMNbOTEPaAaMN» — MNPOCTO B T€ BPEMEHA HE CYLLIECTBOBANIO KKOHEYHbLIX
nosib30BaTeNeli », Kaxablli, KTo paboTan ¢ KomnbtoTepom, 6611 nporpammuctom. Kak
HWU CTPaHHO, MMeHHO 3Ta «bone3Hb» npeBpaljaeT YenoBeka B nporpammucta. Ecan
XOTUTE CTaTb NPOrpaMMUCTOM — MOCTapaiiTecb NOAXBaTUTL BONE3Hb, ONUCAHHYIO
®eliHmaHOM.

Tax wiv wHaYe, NPUHIWII XPAHUMON MPOIPAMMBI CTAJI OJHOZHAYHBIM
MIPOPBIBOM B OOJIACTU BBIYUCJIATEIBbHON TeXHUKH. /[0 9TOro MaIIuHbI 1IpO-
rpaMMupOBaJIACh 100 Tiepdosienramu, kak mamuuabl Koupasna Iyze, mubo
BOOOIIE TlepeMbrakaMu u Tymbiepamu, kKak ENITAC; wa duszudeckoe 3a1a-
HHE IIporpaMMbl — IIEPECTaHOBKY BCEX II€PEMBbIYEK U II€PEKJII0OYCHUE TYyM-
6JIEPOB — YXOJIUJIO HECKOJIBKO JTHEH, & 3aTeM CIET MPOXOJIIIT 38 YAC WX JBA,
[I0CJIe 9ero CHOBA IIPEJICTOSIIO IIepernporpaMMupoBaTh mMamuHy. [Iporpam-
MBI B T€ BpEMEHa He [HCAJIH, & CKOpee n300peTaliu, Beb 10 CyTH IIPOrPAMMa
ObLIA HE TIOCJIEI0BATEILHOCTHIO HHCTPYKIIN, 8 CXeMOI COeMHEHNUsI Y3JI0B
MAIIUHBI.

XpaHeHue IporpaMMbl B IAMSATH B BHJE WHCTPYKIWI IIO3BOJIUIO,
BO-TIEPBBIX, HE TPATUTH OIPOMHOE KOJIMYECTBO BPEMEHHU Ha CMEHY IIPOTPaM-
MbIL: eé Telepb MOXKHO ObLJIO CUUTATH ¢ BHEIIHErO HOcuTe s (1nepdosieHTsl
WA KOJIOJBI T1ePGOKAPT), PA3SMECTHTD B HAMSITH U BBIIIOJHUATE, 1 IPOUCXO-
JIAJIO 9TO JIOCTATOYHO OBICTPO; KOHEYHO, HA IIOJTNOTOBKY IIPOTPAMMbBI — HA
TO, 9TOOBI €€ MPUIAYyMaTh W MOTOM HAHECTH Ha MepdOKapThl WIH mepdo-
JIEHTBI — TOXKE€ YXOJIMJIO MHOT'O BPEMEHM, HO IIPH TOM He PacXO0BaJIOCh
BpeMsl CaMOil MaIllWHBI, CTOUBINEE OI'POMHBIX JIeHer. Bo-BTODPBIX, MCHOJIb-
30BaHUE OIHOM W TOI K€ MaMATH KaK JiIsi KOJOB KOMAaHJ, TaK U JJisi 00-
pabaTbiBaeMbIX JAHHBIX [TO3BOJIAJIO TPAKTOBATH IIPOIPAMMY KaK JIAHHBIE
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¥ CO3/aBaTh MPOI'PAMMBI, OIEPUPYONIUEe JIPYTUMHU IIporpaMmamMu. Takue
[IPUBBIYHBIE HbIHE SBJIEHUS, KAK KOMIIUJISTOPHI U OIIEPAIMOHHBIE CHCTEMBI,
ObLIM GBI HEMBICJUMBI Ha, MAITUHAX, HE OTBEYAIOIINX OIIPEIEICHUIO MAIIU-
wbl o Heitmana.

CTporo roBopsi, K apxMTeKTYpHbIM npuHuunam dox Helimana oTHocMTCs He ToNb-
KO MPUHLMN XPAaHUMOIA NPOrpamMMbl, HO U LENbIA psag APpYrux CBOWCTB KOMMbIOTEPA;
Bbl BEpHEMCS K 3TOMy Bonpocy B §3.1.1.

Mex 1y TeM 00BEMBI TAMSITH KOMIIBIOTEPOB YCIIEIN HECKOJILKO HOPac-
TH; Tak, yxxe ynomuHasmmuiics IAS Jlkona dbou Heiimana nmern 512 sdeex
mamaTu 1o 40 6ut kaxkaasa. Ho moka aMepuKaHIbI IPOJOJIXKAJINA B TIOCTPO-
€HIUU KOMITBIOTEPOB OPUEHTHUPOBATHCS UCKIIOUNTETBHO HA HAyJIHBbIE W WH-
2KE€HEPHbIE YHCJIOBBIE PACUETHI, IyCTh JaXKe U C UCIIOJIb30BAHUEM XPAHUMOI
mporpaMMbl, B BeukoOpuTanum B TO K€ caMoe BpeMsl HaIILINCh JIIOIN, 00-
paTUBIITE BHUMAaHIE HA TTOTEHINAJ BEITUCIUTETbHBIX MAIIWH JJTst 00padoT-
KU nHMOOpMANUY 3a MpejiesiaMu y3Koil «pacdaéraoiiy obsactu. [lepBbiM nin
BO BCSIKOM CJIyYae OJIHAM U3 IIEPBBIX KOMIIBIOTEPOB, UCXOIHO IIPETHAZHAYAB-
MUXCs TS Tiesieit 6ojiee MMUPOKUX, HEYKEJIN INCIOBbIE PACIETHI, CANTACTCS
LEO 1, paspa6orannbiii 8 6puranckoit komnanuu J. Lyons & Co.; npume-
qaTebHO, 9TO 3Ta pUpMa, 3aHNMABIIASCHA TOCTABKAMU IHUIIEBBIX IIPOJIYK-
TOB, PECTOPAHHBIM U OTEJILHBIM OM3HECOM, HE MMEJIa HUKAKOTO OTHOIIEHUS
K MAIMHOCTPOUTEIbHOM oTpacau. B 1951 romy TobKO YTO MOCTPOEHHDIN
KOMIIBIOTED B3sJ1 Ha cebs M3PsIHYIO YacTh (PYHKIHUit Oyxraarepuu u (pu-
HAHCOBOI'O AHAJN3a KOMIIAHUU, IPUIEM COOCTBEHHO BBIYUCIEHUS KAK TaKO-
BBI€ COCTABJISIIIM XOTs M 3aMETHYIO, HO OTHIOJ[b HE CaMYIO OOJIBIIYIO JIOJIIO
BBITIOJTHSIEMBIX MaIInHOM oneparuii. [IpuHIMas MCXoHbIE JaHHBIE C IIEP-
GbOoJIeHT U BBIBO/ISI PE3YILTATHI HA TEKCTOBOE II€YATAIONIEe yCTONCTBO, Ma-
IIHA TO3BOJIIJIa aBTOMATU3NPOBATE IIOITOTOBKY 3apIJIATHBIX BeJIOMOCTEH
U JPYTUX MMOJ0OHBIX JI0KyMeHTOB. [IpopodectBo A bl Jlapjeiic Hauao mo-
THUXOHBKY COBIBATHCs: OOBEKTOM PADOTHI jI KOMIIBIOTEPHONU IPOrPAMMBI
cTaja ur@opmayus, IPU STOM MaTeMATHYIECKNEe PACYEThI — 3TO BarKHBI,
HO OTHIO/Ib HE €/IMHCTBEHHBII ciiydail e€ 00paboTKHU.

Tem BpemeneMm pacTymuil ypoBeHb TEXHUKH HEOTBPATUMO IIPHUOJINZKAI
PEBOJIIOINIO B KOMITbIoTepocTpoernr. OCHOBHBIM HOBOBBEJECHUEM, 00YCJIO-
BUBIIIIM PEBOJIIONHIO, CTAT NOAYNPOBOIHUKOBBLT, MPAHIUCTTLOP — DJIEK-
TPOHHBII 3JIEMEHT, KOTOPBIA CO CXEMOTEXHUYECKONl TOYKU 3PEHUS O4YCHb
IIOXO0XK HA PAINOIaMITy-Tpuol. TpaH3ucTop, Kak U TPUOJ, UMEET TPU KOH-
TaKTa, KOTOPbIE OOBIYHO HA3BIBAIOTCS «0a30i», «IMUTTEPOM> U «KOJLJIEKTO-
poM» (MM «3aTBOPOM», <MCTOKOM» M «CTOKOM» JIJIsl PA3HOBHIHOCTH TPaH-
3UCTOPOB, HA3BIBAEMbBIX 1104€6btMU). I1pu u3MeHeHnn HApszKeHus Ha Ga-
3¢ OTHOCUTEJILHO dMUTTEPa (HA 3aTBOPE OTHOCUTE/ILHO UCTOKA) M3MEHAET-
csd TOK MEXKJy SMHUTTEPOM U KOJIJIEKTOPOM (MeXKJy HCTOKOM M CTOKOM).
B amasiorosoit sjexkTponnke 006a yCTPONUCTBA — M JIAMIIA-TPHUOI, U IIOJIY-
MIPOBO/THUKOBBII TPAH3UCTOP — WCHOJIB3YIOTCA IS YCUJIEHHUS CHTHAJIA 32
C‘{éT TOr'o, 9TO IPOIIyCKaeMble TOKH MeEXKJ/1y aHOIOM H KaTO/JI0M TpHO/ia,
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a paBHO M MEXKJy SMUTTEPOM U KOJJIEKTOPOM TPAH3UCTOPa MOLYT OBITH
3HAYUTEHHO OOJIbITE, HEXKENIN CUT'HAJIBI, IT0/IaBaeMble JJI UX «3aKPBITHI»
COOTBETCTBEHHO Ha CeTKYy min 0a3y. B mudpoBbIx cxemax MOIIHOCTH HE UT-
paroT poJH, 37iech BaxkHee 3DMEKT ynpasrerus KaK TaKOBOil. B qactHocTH,
KaK ¥ JBa TPUOJA, JBa TPAH3UCTOPA IIO3BOJISIOT COCTABUTH M3 HUX TPUT-
rep, Py ITOM TOK, WIYIIUN Uepe3 OJUH TPAH3UCTOD, 3aKPBHIBAET BTOPOIA,
1 HaoOOPOT.

Cunraercs, 9TO NEPBbIA pabOTAIONIMI TPAH3UCTOP ObLI co3/aH B 1947
roxay B Bell Labs, a B kauecTBe aBTOPOB M300peTeHUsT HA3BIBAIOT Y UIbsIMa
Mok, Txxona Bapmuna m Yonrepa Bparreiina; crycTs HECKOJIBKO JIET
3a 3T0 mM300pereHne uM OblLTa mpucyx)jaena HobemeBckas mpemust o hu-
3uke. PanHne TpaH3MCTOPHI OBLIN TPOMO3JIKN, HEHAIEKHBI U HEYIOOHBI B
paboTe, OIHAKO OBICTPOE COBEPIIIEHCTBOBAHME TEXHOJIOI'MHU BBIPAITUBAHUS
KPHUCTAJJIOB IIO3BOJINJIO HAJIAIUTH CEPUITHBIN BBIIIYCK TPAH3UCTOPOB, KOTO-
pble B CPaBHEHHUH C PA/IMOJIAMIIAMU ObLINA, BO-IIEPBBIX, JIOBOJILHO MHUHHA-
TIOPHBI; BO-BTOPBIX, /I TPAH3UCTOPOB HE TPEOOBAJICS PA30TPEB KATOJA,
TaK 9ITO JIEKTPUIECTBA OHU MTOTPEOJISIIN TOXKE TOPA3/I0 MEHBIIE; HAKOHEIT,
ONSATH K€ B CPABHEHUU C JIAMIIAMU, TPAH3UCTOPLI ObLIN IIPAKTHYeCKU Oe3-
OTKA3HBI: KOHEYHO, OHU TOXKE WHOTJA BBIXOIAT U3 CTPOsi, HO ITO BCE Ke
9pe3BBIYAIHOE IIPOUCIIECTBUE, TOTJA KAK BBIXOJ U3 CTPOS JIAMIIBI — 3TO
IIPOCTO INTATHOE COOBITHE, & CAMU PAJHOJIAMIBI PACCMATPUBAJIICH CKOPEe
KaK PACXO/HBIN MAaTEPUAJI, HEXKEJIN KAK IOCTOAHHBIE Y3JIbI KOHCTPYKITHH.

BropbiM cephé3HbIM N300pETEHNEM, OIPEIE/UBIIINM CMEHY TTOKOJIEHUH
KOMIIBIOTEPOB, CTaJIa TaMATh HA MArHUTHBIX Cep/ledHnKax. DaHK Takoii ma-
mstu (puc. 1.2, cupasa) npeicTaBiisl COG0M IPAMOYTOIbHY IO CETKY U3 [IPO-
BOJIOB, B y3JlaX KOTODOIl pacuosarajnuch (peppuTOBble KOJIEUKN; KayKJ0e
KOJIEUKO XPAaHWIO OfuH O6uT mHbOpManym, 3aMeHsis TPOMO3IKOe YCTPOi-
CTBO U3 TPEX WM YETHLIPEX DPAJIMOJIAMII, UCIIOJIH30BABIIEECs IJIsI TOIM Ke
nesu B 9BM mepBoro mokosienusi. KoMmbioTepsl, MOCTPOEHHBIE HA TEED-
QOMEALHBLT INEKMPOHHDLT KOMNOKEHMAL, TIPEYKIIE BCEI'O HA TPAH3UCTOPAX,
[IPUHATO HA3BIBATH KOMNBIOMEPAMU 8MOP020 nokoserus. Ecin kom-
MBIOTEPHI TIEPBOTO TIOKOJIEHUsT 3aHUMAJIH TEJIbIe 3TaHUs, TO MAITNHA BTOPO-
r'0 MMOKOJIEHUSI YMEIIAIach B OJIHOM KOMHATE; TOTPEOJICHNE SJIEKTPOIHEPTUN
PEe3KO CHU3MJIOCH, & BO3MOYKHOCTH, U IIPEK/IE BCET0 00BHEM OII€PATUBHOI 1a-
MSITH, CyIIECTBEHHO BO3pOCU. Takke BO3POC/a HAAEKHOCTH MAIIUH, I10O-
CKOJIbKY TPaH3UCTOPBI BBIXOST U3 CTPOSI TOPA3I0 PEXKe, UeM PAJIMOJIAMIIBI.
CymecrBenno ymnaja croumMoctb 9BM B jenexxnom Boipaykenuu. [lepsbre
MIOJTHOCTHIO TPAH3UCTOPHBIE BBIYUCIATE/IHHBIE MAITUHBI OBLINA IOCTPOEHBI B
1953 roxy, a yxe B 1954 rony komnanus IBM semycruna mamuny IBM 608
Transistor Calculator, KOTOpYI0 HA3bIBAIOT ITEPBBIM KOMMEPYECKHM KOM-

IILIOTEPOM.
Crenyroriee cepbE3HOE U3MEHEHHE II0/IX0/1a K ITOCTPOEHUIO KOMIIBIOTE-
POB CTajI0 BO3MOXKHO C H300pEeTEHHEeM HHTEIPAJIBHBIX CXEM — IOJIYIIPO-

BO/THUKOBBIX YCTPOHCTB, B KOTODBIX Ha OJHOM KDPHCTaJLJIE Paclojaraercs
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Puc. 1.2. Tpansucrop (ciesa); 6ank namaTu Ha HEePPUTOBBIX CEPIAETHUKAX
(ctpasa)®

HECKOJILKO (B COBPEMEHHBIX YCJIOBUAX — JI0 HECKOJIbKUX MUJLIAAPIIOB) JIe-
MEHTOB, TAKUX KaK TPAH3UCTOPHI, TUOJIbI, COIIPOTUBJIEHIUS N KOHIEHCATOPHI.
KommbioTepsl, IOCTpOEHHBIE HA OCHOBE MHTEI'DAJIBHBIX CXEM, [IPUHSITO OT-
HOCUTH K MPEMBbEMY NOKOAEHUIO; HECMOTPSI HA BCE eI 0UeHb BBICOKYIO
CTOMMOCTbD, 3TU MAIIHNHBI CTAJIO BO3MOXKHO BBIITYCKATh MacCOBO — BILIOTH JI0
JIECATKOB TBHICAY 9K3eMILIAPOB. [eHTPAIbHBII IPOIECCOP TAKOTO KOMIIBIO-
Tepa LPeJCTaBIsA co00i mKadyuuk uim TyMOOUKY, HAOUTYIO JIeKTPOHH-
koii. [To Mepe coBepIeHCTBOBAHUSI TEXHOJOTUNA MUKPOCXEMbI CTAHOBUJIUCH
BCE KOMIIAKTHEE, & 00IIee UX KOJIMIECTBO B COCTaBE I[EHTPAJILHOIO IIPOIIEC-
copa HEYKJIOHHO CHMKAJI0Ch. B 1971 romy mpoun3omésn odepeHoi mepexo
KOJIMYECTBA B KAYECTBO: OBLIN CO3JaHbI MUKPOCXEMBbI, 3aK/II0YAOIINEe B Ce-
0e Bech IEHTPAJIBHBIN IMpoIeccop IeaukoM. Kakas M3 MHUKPOCXEM CTaJia
[IEPBBIM B UCTOPUUA MUKPOTLPOUECCOPOM,, JTOTOITMHHO HE M3BECTHO; Ja-
1Ie BCero TakoBbIM Ha3biBatoT Intel 4004, po KOTOPHI MOXKHO, IO KpaiiHeit
Mepe, TOYHO CKa3aTh, YTO 3TO OBLI IEPBBIl MUKPOIIPOIECCOD, JOCTYIIHBIN
Ha peiake. CoriacHO HEKOTOPBIM UCTOYHUKAM, TIEPBEHCTBO B 9TOM JIeJIe CJie-
ayer otaarh unity MP944, KoTopblil IpuMeHsiics B aBUOHUKE UCTPEOUTE/Ist
F-14, omaako mupoxkas mydsmka ob 3Toit pa3paboTke, KaK BOIUTCs, HUIETO
He 3HaJja BIJIOTH 10 1997 romga.

[TostB/IeHME MUKPOITPOIIECCOPOB MO3BOJIMIIO «YIIAKOBATH» KOMIIBIOTED B
HACTOJIBHBII PUOOP, M3BECTHBII KaK «II€PCOHAJIBHBII KOoMIbIoTep». C 3T0-
r0 MOMEHTA [PUHSTO OTCIYUTHIBATH HUCTOPUIO YeMEEPNMO020 NOKOAEHUS
DBM , kakoBas IpoIoJKaeTcd 10 Hammx aueil. Kak Hu crpanno, 3a Mu-
HyBIIIIe 6€3 MAJIOTO TI0JIBEKA HUKAKUX KAYECTBEHHO HOBBIX YCOBEPIIEHCTBO-
BaHU He IPeJIOKEHO. AMOHCKUN TPOEKT «KOMIIBIOTEPOB ISTOTO IIOKOJIE-
HUsT» CYIIECTBEHHBIX PE3YJILTATOB HE JIajI, TeM 0oJjiee ITO OIMUPAJICS OH He

8®oto ¢ caiita Bukumemua Kommonc; http://commons . wikimedia.org/wiki/File:
KL_CoreMemory_Macro. jpg.
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Ha TEXHOJIOIMYECKOe pPa3BUTHE allllapaTHON 0a3bl, a Ha ajbTePHATUBHOE
HAIPaBJIEHNe PA3BUTHUSI TPOIPAMMHOIO 0DECIIEIeHUSI.

Kak MOXKHO 3aMeTUTh, B HAIIIE BPEMsT KOMITBIOTEPHI UCIOJIb3YIOTCS JIJTsT
06paboTku JH000#1 UHPOPMAUUU, KOTOPYIO MOXKHO 3aIUCATH U BOCIIPO-
uzBectu. Kpome TpaJUIMOHHBIX 6a3 JAHHBIX W TEKCTOB, K KOTOPBIM CBO-
IUIACh JIEKTPOHHAS WHQPOPMATHKA B cepeauHe XX BeKa, KOMIIBIOTEPDI
ycrentHo 06pabaThIBAIOT 3AMMCAHHBIN 3BYK, M300paKeHUsl, BUICO3AIINCH;
UMEIOTCH, IIYCTh U B 3a9aTOIYHOM COCTOAHUU, ITOIIBITKN O6pa6aTbIBaTb TaK-
THJIBHYIO0 WHMOPMAIIAIO — B MPAKTUIECKOM ITPUMEHEHUHU ITO TTOKA TOJIHKO
Opaii/leBCKre JIUCILIEN JIJIsi CJIENBIX, HO WHXKEHEPBhI He OCTABJISIIOT IOIbI-
TOK CO3/IaHMS BCEBO3MOXKHBIX 9JIEKTPOHHBIX IIEPYATOK U IIPOUMX 10 I00HBIX
ycrpoiicts. T'opasmo xy»xke o6CTosT fiesia co BKyCOM U 3aIlaX0M, HO BKYCOBast
u 0oDOOHsiTesIbHAsT MHGOPMAIdsl BOODIE HA COBPEMEHHOM YDOBHE TEXHUKM
He TOJIIA6TCsi 00paboOTKe; MOXKHO He COMHEBATBCS, UTO €CJIN KOria-HuOY/Ib
Oyzer HailijieH crocob 3aIucy U BOCIIPOU3BEJICHNs BKYCa U 3aaxa, KOMITbIO-
Tepbl CMOTYT paboTaTh U ¢ ITUMU BUJIAMU WH(MDOPMAIIH.

KoneuyHo, nHOrIa KOMIIBIOTEPHI UCIOJIb3YIOTCS U JJIsi YUCJIOBBIX pPac-
496TOB; CYMIECTBYET Jarke 0cobasi MHIyCTPUsl MPOU3BOJICTBA TAK HA3BIBAE-
MBIX CYNEPKOMNBIOMEPOS, PETHASHAICHHBIX UCKIIOUUTEHHO IS Pe-
[IEHUsI PACUYETHBIX 337121 OOJIBIIOro 00béMa. CoBpeMeHHbIE CYIIEPKOMITBIO-
Tepbl UMEIOT B CBOEM COCTABE JIECSTKHU THICSY IIPOIECCOPOB U B OOJIBIITUH-
CTBE CJIyYaeB MPOU3BOJATCS B €JIMHUIHBIX IK3EMILISIPAX; B IEJOM CyIep-
KOMITBIOTEPBI — 3TO CKOpee UCKJIUYEHUe W3 OOINero MpaBUjia, TOTa KakK
GOJIBIITMHCTBO IIPUMEHEHNIT KOMIBIOTEPOB UMEET C JYHCJICHHBIMUA PacIéra-
ME BechbMa MaJio obmrero. EcrecTBeHHBIM 00pa30M MOYXKET BO3SHUKHYTH BO-
IPOC — TIOYEMY Ke B TAKOM CJIy9Iae KOMITBIOTEPHI JI0 CUX TIOP MPOJIOJIZKAIOT
HA3BIBATHCsl KOMIIbIOTepamMu?! He Jydime Jin MCIOJIB30BaTh KAaKOW-HUOYIH
JPYToii TEPMUH, HAIIPUMED, HA3BATH WX HHMOAHATIM3ATOPAME WA WH(DO-
mnporeccopamu? Kak HE CTpaHHO, 9TO COBEPINEHHO HU K YeMY; €0 B TOM,
YTO SHIYUCAAMD MOKHO HE TOJIBKO YUCJIa U He TOJBKO 110 dopMysiam. Ecim
MBI TIPUIIOMHUM TIOHSITHE MaAMemMamu4eckot GyHKuuw, To0 HeMeJIeH-
HO OOHApPY2KWMM, 9TO U ODJIACTb €€ OmpelesieHns, U 0DJACTh €€ 3HAYCHU
MOTYT OBITH MHOHCECTNEAMU NPOU3EOALHOU Npupodsu. Kak m3BecTHO, 0Opa-
6aThIBATH JIIOOYIO HH(MOPMAIINIO MOXKHO JIUIIb IIPU YCIAOBUU, ITO OHA TIPE]I-
CTaBJIeHA B KAaKOH-TO OOBEKTHUBHOI (opme; Hojee TOro, mudpoBbIE KOM-
MBIOTEPHI TPEOYIOT JUCKPETHOrO IIPEJICTABIEHUs] NHPOPMAIIAN, 8 ITO YKe
HE 9TO WHOE, KaK NPedcmasierue 8 opme yenouex CuMB80A08 6 HEKOmOo-
pom aagasume, WK MOMPOCTY MEKCMOB; OTMETHM, ITO UMEHHO TAKOEe
[IpeJICTaBIEHNe TPOM3BOJIBHON MHMOPMAINA PACCMATPUBAETCS B TEOPUH
ajaroput™moB. Ilpu TakoMm mojxoje Jiobble Mpeobpa3oBaHust WHGOPMAINN
OKAa3bIBAIOTCsI (DYHKITUSIMU U3 MHOXKECTBA TEKCTOB BO MHOXKECTBO TEKCTOB,
a jirobast 06paboTKa HHGMOPMAIMY CTAHOBUTCS 8uiuucseruem @Gynruyun. [lo-
JIy9IaeTCsl, YTO KOMIBIOTEPHI IO-ITPEKHEMY 3aHUMAIOTCS UMEHHO BblYUCAE-
HUAMY — TYCTh U HE YUCEJI, a MPOU3BOIHHON nHMOPMAIIH.
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1.1.2. IIpomeccop, namMsTh, NIIXHA

B namiem 3ajie ecth MaluHa,
CKBO3b HEE IIPOXOJIUT IIUHA,
A 1o mmHe B3ag-BHEPE
WNudopmarust uaet.

BHayTpeHHee yCTpOICTBO MPaKTUYECKU BCEX COBPEMEHHBIX KOMIIBIOTE-
pOB Ga3upyeTcs Ha OHUX U TeX ke npuHiunax. OCHOBON KOMITbIOTEPa CJIy-
KAT 0O6ULAA WUHA, KOTOPasi MIPEJICTABIIeT coDOl, rpybO TOBOpst, MHOTO
(HECKOJIBKO JIECSITKOB) IAPAJIUIEIbHBIX TIPOBOJIOB, HA3BIBAEMBIX 00POXHCKA-
mu. K mmne nogkimovaiorcs yenmpaavhioit npouyeccop (111, anrn. CPU
or central processing unit), onepamueHoe 3anomunarouiee Ycmpodi-
cmeo (O3Y, auri. RAM or random access memory, TO €CTb NaMAMb
NPoOU3BOALHO20 JOCTNYNA) U KOHMPOAAEPDL, TIO3BOJISIONINE YIPABISITH
OCTAJIbHBIMY yCTPORCTBAMI KOMITHIOTEPA. epe3 MUHY MEeHTPAIbHBIN MPOo-
[EeCCOp B3aWMOJEHCTBYET ¢ OCTAJbHBIMYI KOMIIOHEHTAMU KOMIIBIOTEPA; OIe-
paTuBHAsS NaMATh U KOHTPOJUJIEPHI YCTPOEHBI TaK, YTOOBI UTHOPUPOBATH
06y 10 WHGPOPMAIIHIO, TTPOXOISIILYIO IO TITHHE, KPOMe TOM, KOTOpast aIpeco-
BaHA KOHKDETHO JIAHHOMY OaHKY IMaMsTU WU JaHHOMY KOHTpoJutepy. Jlis
9TOr0 YacTh JOPOXKEK INMUHBI BBIJAEJISETCS IO, adpec; 3Ty YacTh JIOPOKEK
[IUHBI HA3BIBAIOT WUHOT adpecos. TopoxKKi, 110 KOTOPHIM TTPOU3BOIUTCS
nepegada MHMOOPMAINN, HA3BIBAIOT WUHOU OGHHBLL, 8 T€ JTOPOXKKH, IO
KOTOPBIM II€PEIAIOTCS YIIPABJISAIOIINE CUTHAIB — WUHOU YNPABAEHUS.
Co CXeMOTEeXHUIECKOW TOUKH 3PEHUsT KayKIasl JOPOKKA MOXKET HAXOIUTHCS
B COCTOSIHUY JIOTMYECKON €IMHUIIBI (JIOPOKKA «IOATAHYTA» K HAIPIZKEHUIO
[IUTAHMsI CXEMBI) WJIN HYJIst (JIOPOKKA COEJIMHEHA C «3eMJIEii», TO eCTh HyJle-
BBIM YDOBHEM HAIIPsI?KEHUs ); OLpPeIeI6HHAs KOMOMHAIMS HyJIeld U eIUHHULL
Ha IIIHE aIPeCOB KAaK pPa3 M COCTABJSET aJpec, U BCE YCTPOMCTBa, KpOMe
[EHTPAJIBHOI'O IIPOIECCOPA, BKJIIOYAIOTCA B pabOTy € MIUHOM TOJBKO TOTJIA,
KOI'J[a COCTOSTHHE IITUHBI a/[DECOB COOTBETCTBYET UX &JIPECY, & BCE OCTAIBHOE
BpeMsI OHU He 0DpAIaoT Ha IIMHY HAUKAKOIO BHIMAHUS M HUYIErO B HEE He
[epeJIatoT, ITOOBI He MelaTh paboTe Mporeccopa ¢ IPyTruMU YCTPOCTBAMH.

OrnepaTuBHOE 3aIIOMUHAIOIIEE YCTPOHCTBO, WA IIPOCTO NAMAMD, CO-
CTOHT M3 OIMHAKOBBIX AYEEK Namamu’, KaxK1as u3 KOTOPLIX HMeeT CBOI
VHUKAJIbHBI adpec, OTINIAIOIINIL 9Ty siIeiiky oT apyrux. Bee ajpeca siae-
€K, TeXHUYEeCKU BO3MOXKHBIE Ha JIAHHOM KOMIIbIOTEpE, 00pa3yor adpec-
HOE NPOCTPAHCMBO0; €r0 Pa3MeDP OIPEIEISAETCS KOJIUMIECTBOM JTOPOXKEK
Ha [IIUHE aJIPECOB: €CJIU ITUX JOPOKeEK N, TO BO3MOXKHBIX 8/ IpecoB Oy rer N

9 TTosle3HO 3HATH, UTO AHIIMICKUI TepMUH memory cell, GyKBaIbHO TEePEBOISIIIHIi-
cd Ha pyCCKHﬁ KaK «s4ieiika nmamMdAaTH», UCIIOJAb3yeTCd B ,H\eﬁCTBHTeHbHOCTH COBEPIIIEHHO
WHaYe — OH ODO3HAYAET CXeMy, XPAaHAIYI odun 6um. B TOM 3HaYeHUM, B KOTOPOM
MBI yIoTpebJIsieM TEPMUH A4eliKad NAMAMU, B AHIJIOA3bIYHBIX UCTOYHUKAX UCIIOJIb3yEeTCs
cyioBocovyeranue memory addressable location wiam nmpocro memory location.
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(anraresto, He U3yUaBIIEMY KOMOHMHATOPUKY, 9TO MOYKET [IOKA3AThCS HEIIO-
HATHBIM; B 9TOM CJIydae BepHUTeCh croja mocie §1.3.1, B KOTOpoM IpuBe-
JIEHbI BCE HYZKHbBIE CBEJICHMUS).

Ha mHorux KOMMNbIOTEPAX Ons pa6OTbI C NaMATbIO NPUMEHAOTCA BUPTYaJibHblE€
ajpeca; B 3TOM CjlyH4ae TO afpecHOe MPOCTPAHCTBO, O KOTOPOM Mbl Ceiiqac roBopu-
an — (baKTI/IHeCKI/I MHOXXECTBO BO3MOXHbIX COCTOSIHUIA LWNHbI A4 pPeCOB — Ha3blBalOT
¢u3uyeckum (B OTNIMHUME OT BUPTYasbHOrO, KOTOPOE OBpasoBaHO BMPTYyasbHbIMU
appecamu). K obcyxaeHunto BupTyanbHoli naMsaTn Mbl BepHémcs B §3.1.2.

C sr9efikoil maMsITH MOXKHO IIPOJIEJIATh BCETO JIBE OIEPAINN: 3AIUCATH B
He€ 3HAYEHNE U IIPOYUTATh U3 Heé 3HadeHue. J[Jisi BBINOJHEHNUS STUX Olle-
panuii NeHTPAJIbHBINA MIPOIECCOP YCTAHABINBACT HA JPECHON IMMHE aJipec
HY2KHOU eMy s9elKH, a 3aTeM, HCIOJIb3yd IINHY yIPaBJICHUS, MEPEIaT
JIEKTPUYIECKUIT UMITYJIHC, KOTOPBI 3aCTaB/IsIeT BHIOPAHHYIO SUYEHKY — TO
€CTb Ty, Uell aJipeCc BBICTABJIEH Ha IHWHE, M HUKAKYIO JIpDYTYI0O — IePeJaTh
B IIUHY JAHHBIX CBOE COAEPKUMOE (OMepauus 4wMmeHus) Ui, HaobopOT,
YCTAHOBUTH CBOE HOBOE COJIEPXKMMOE B COOTBETCTBUHM C COCTOSTHUEM IIIH-
Hbl aHHbIX (onepayus 3anucu). Crapoe colepKuMoe si9efiKu [IPU ITOM
tepsiercs. [lo munHe mamabix mHpOPMAINUS TEpefaéTcs MapaIeJbHO: Ha-
MIPUMED, €CJTU sTIeiKa COJIEPKUT, KaK 9TO OOBITHO OBIBAET, BOCEMb pa3psi-
1108 (HyJIeil U eJMHUIL), TO JJIs IIepeJadn JaHHBIX DU €€ YTeHUU U 3aIlUCH
HCIIOJIB3YETCS BOCEMb JIOPOZKEK; ITPH BBLITIOJTHEHUHN OIEPAIINN UTEHUsS sTIeii-
Ka MMaMATU JOJKHA YCTAHOBUTH HA ITUX JOPOKKAX JIOTMYECKUE YPOBHU,
COOTBETCTBYIOIEE XPAHAIIUMCS B Hell nudpaM, a IPHU OIepaIuu 3allucH,
Ha000POT, yCTAHOBUTD XPAHSIINECS B sT9eiike 1udpPbl B COOTBETCTBUU C JIO-
TUYECKUMU YPOBHSIMHU JIOPOXKEK JAHHBIX. JIist XpaHeHust 3HaYEHUN 9acTo
HCIIOJIB3YeTCsl HECKOJIBKO f9eeK IaMsATH, WJIYIINX IOJPsJ, TO €CTh NMeIo-
X COCEeHUE ajpeca, a Pa3psiTHOCTH IMUHBI JAHHBIX OOBITHO XBATAET Ha
OJIHOBPEMEHHYIO TIepe1ady MH(MOPMAINA HECKOJIbKUX STI€EK.

Ciestlyer OTMETHTB, YTO ONEPATHBHAST HAMSITH — 9TO SJIEKTPOHHOE
YCTPOMCTBO, (DYHKIIMOHUPOBAHUE KOTOPOTO TPEOYET IM0add JIEKTPOIIHU-
tanus. Ilpyu BbIK/IIOYeHUU TIUTaHUS WHQAOPMAIUS, XPAHAIIASCT B
sSYefiKaxX MaMsiT, HEMEJJIEHHO U 0€3BO3BPAaTHO TepsieTcs.

IlamsaTh KOMIIbIOTEPA HU B KOEM CJIydae He CJIeAyeT IIyTaThb C
JUCKOBBIMH 3alIOMUHAIOMINMUI YCTPOMCTBAMHU, e XpaHaTcs (aii-
abl. C nmaMsThiO IEHTPAJIBHBIN IIPOIECCOP MOXKET HEITOCPEICTBEHHO B3au-
MOJIEICTBOBATH Yepe3 IUHY; PaboTaTh C JUCKAMA U JIPYTUMU YCTPOICTBA-
MU IIPOIECCOP CaM IO cebe He MOXKET, I 9TOr0 Ha IPOIECCOpe HY>KHO
BBITIOJIHATD CIEIAAJIbHBIE JOBOJILHO CJIOKHBIE TPOTPAMMBI, KOTOPBIE HA3bI-
BatoTcst dpateepamu. paiiBepbl OpranusyoT paboTy C JIUCKOM U JIPYIH-
MU BHEITHUMH YCTPOMCTBAMU Uepe3 KOHTPOJLIEPHI IIyTEM IepeIadn OIpe-
JIEJIEHHO yIIpaBJISIONIEl NH(MOPMAIIWH.

Hexoropbie 6y10ku maMsaTt MOTYT (DU3UIECKH TIPEICTABIITEH cOOOIt He
ONEPATUBHYIO, & MOCMOAHKHYI0 TAMATb. Takasd MaMATh HE IO/IepyKUBa-
€T OllepaIuio 3aIUCH, TO €CTh U3MEHUTH €€ COJIEPKMMOe HEBO3MOXKHO, BO
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BCSIKOM CJIy4ae, BBIIIOJIHEHUEM OIePallil IIPOIeccopa; C IPYroil CTOPOHBI,
nuOpPMAIHS, 3alUCAHHAS B TAKYIO AMATh, HE CTUPAETCS TP BBIKJIIOUE-
Hun nuraHus. LleHTpaabHbIil IPOoIeccop HUKAK He PA3/IndaeT MeXKIy coboit
STIEHKU OMEPATUBHOM UM MOCTOSTHHON IAMSITH, TOCKOJIbKY IIPU BBITOJTHEHIHN
omnepaluu YTeHns OHU PaboOTar0T abCoIFOTHO OauHAaKOBO. OOBIYHO B IIOCTO-
SIHHYIO TIAMSITH [IPU U3TOTOBJIEHUN KOMITHIOTEPA 3AIMUCHIBACTCS HEKasl TPO-
rpamMma, peIHa3HaYeHHAas] JJIsi TECTUPOBAHUS AIIapaTyPbl KOMIIBIOTEPA 1
IIOZI'OTOBKHU €I'0 K pa60Te. 9Ta nporpamMmMa HadruHaeT BbBIIOJIHATHCHA, KOrAa
BBI BKJIIOUAETe KOMIBIOTED; €€ 3a/1ada — HalTH, OTKYIa MOXKHO 3arpy3uTh
ONEPAUUOHHYIO cUuCMeMmy, 3aTeM 3arpy3nuTh eé U OT/JaTh eil yupasiie-
HUe; BCE OCTAJIbHOE, B TOM YHUCJIE 3allyCK ITOJIb30BATE/ILCKUX IIPOIPaMM —
3ab0Ta omepanuonHoit cucteMbl. 11oapoOHBINH PA3TOBOP 00 OMEPAIMOHHBIX
cUCTEMAaX HAM IIPEJICTOUT IMO3/Hee; MOKAa OTMETUM TOJIHKO, UTO OMepariy-
OHHAs CHCTEeMa — 3TO TAaKas IMPorpaMma, a He YTO-TO UHOE, TO eCTh eé
TOXKE HANUCAAYL NPOZPAMMUCTIBL; OT BCEX OCTAJIBHBIX IIPOTPAMM OIEPAIli-
OHHAsI CUCTEMA OTJIMIAETCH JIUIIb TEM, UTO, 3allyCTUBIINCH HA KOMIIBIOTEPE
paHbIlle JIpYruX, OHA IOJyYaeT JOCTYI KO BCEM ero BO3MOXKHOCTSIM, IIPH
9TOM BCE OCTAJIbHBIE TPOrPAMMBI 3AITYCKAIOTCS Y7Ke CUIAMU OIEPAIIHOHHON
CUCTEMBI, & OHA BCE OCTAJIbHBIE TPOTPAMMBI 3aIIyCKAET TAK, YTOOBI UM HUKA~
KOI'O JIOCTYIIa, K BO3MOXKHOCTSIM KOMIIBIOTEPA HE IATh; IIOJb30BATEIHCKUE
MIPOTrPAMMBI MOTYT JIAIIL TPeoOpa3oBbIBATL MH(MOPMAIUIO B OTBEIEHHON
UM [TAMSTH, & JJIs BCErO OCTAJBHOIO — JIaXKe JJIs TOr0, YTOOBI IPOCTO 3a-
KOHYHUTH PabOTy — BBIHYXKJEHBI 00PAIaThCsd K ONEPAIMOHHON cHucTeMe C
COOTBETCTBYIOIEH TPOCchOOii.

OrMernM, 9TO B OOSI3AHHOCTH OTIEPAIIMOHHON CUCTEMBI BXOJIUT, KPOME
IPOYero, opraHu3aius paboThl CO BCEMU BHEITHUMU YCTPONCTBAMU, TaK 9TO
oHa codeporcum 6 cebe Bce HeODXOIAUMBIE JIJIsl 9TOTO JIpaiiBephI.

Ha nuckax, moJKJIIOYeHHBIX K KOMIIBIOTEDY, MOYKET COIEPKATHCS 6OJIb-
II10€e KOJIMYIECTBO Pa3HOOOPa3HON MH(MOPMAIMN, U YTOOBI B 3TOM H300MINN
HEe 3allyTaTbCsl, OIEPAIMOHHAsl CUCTEMa OpraHu3yeT XpaHeHue WHMOpMa-
MU Ha JINCKaX B Buje Patinoe — eauuui nHOOPMAIMOHHOTO XPAHEHUSI,
WMEIOIINX JOCTYITHBIE JJIsI YeJIOBeKa uMmena. KasKIplil mo/Ib30BaTe/ b KOM-
[IBIOTEPOB 3HAET O CYINEeCTBOBAHUU (PailjIOB, IOCKOIBKY C HUMU ITPUXOIUTCS
paboTaTh He MPOCTO KaXK/IbIH JIEHD, & KAXKJIbIi pa3, KOTJIa HyKHO KaKy-TO
nHAGOPMAINIO TOMECTUTh HA XPaHEHWe WJIH, HA0DOPOT, BOCIOJIb30BATHCS
nHpopMaImeil, coxpaHéHHOIT paree. [Ipu 3ToM He Bce moHUMAIOT, UTO (paii-
JIbI PAa3MEMIAI0TCs HA JIUCKAaX, U TOJBKO HA HUX. B namamu HUKaKUX
dailsioB HET, TAM OHHM IIPOCTO HE HYKHBI, IOCKOJIBKY PACIIPE/IEIEHUE I1a-
MSITH TIOCTOSIHHO MEHSIETCsl B 3aBUCUMOCTHU OT TOTPEOHOCTEN 3aIlyIIeHHBIX
[IPOTPAMM; STUM 3aHUMAETCS BCE Ta YK€ OIEepAIMOHHAS CHCTEMa, TPHIEM
TOJILKO OHAa 3HAET, KAKUe ODJIACTH IAMATH B HACTOSIIMI MOMEHT HCIIOJIb-
3yI0TCs U st 9ero. /larke BBIMOJHSIONIMECS TPOIPAMMBI K 9TOI KyXHE He
JIOILYCKAIOTCsl, KaXKJasl U3 HUX PACHOPSZKAETCS TOJIBKO TeMH OOJIACTSIMIE,
KOTOPBIE €l TPEIOCTABJIEHDBI; HY a IMOJIH30BATENI0-UeIOBEKY 3HATH O Pac-
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[IpeJIeJIEHUY OIIepATUBHON IMaMsiTh BOOOIIE HE HYy?KHO, OH BCE PABHO HE MOI'
OBl C 9TUM 3HAHWEM HUYEro MOJIE3HOTO caenaThb. [losromy st obsracTeit
MaMATH HUKaKie UMeHa He TpeOyIoTC s, OMepAInOHHAs CHCTeMa, NIeHTU(MH-
nuUpyeT ux Jjisi cebsi Tak, KakK eil caMoil ymobHee.

1.1.3. IIpuHIunbl padboThl EHTPAJIBHOIO IIPOIeccopa

enTpasbHBIl TPOIECCOD MPECTABISIET OO0 ITEKTPOHHYIO CXEMY,
OOBIYHO B BUJE MUKDOIPOIECcopa (TO €CTh B BUJE OJHON MUKDPOCXEMBI);
€ro OCHOBHOE U €/IMHCTBEHHOE HA3HAYeHUEe — BBIINOJIHATH IIpocTeline aeii-
CTBUS, 33/IaHHbIE KOMAHIAMHI, 13 KOTOPBIX COCTOUT mporpaMma. B cocrase
[EHTPAJIBHOIO MPOIECCOPa OOBIYHO MIPUCYTCTBYIOT TaK HA3BIBaEMbIe peau-
CcMpbL — 3aIOMUHAIOININE YCTPOICTBA, CIIOCOOHBIE XPAHUTH OT HECKOJIBKUX
10 HECKOJIBKUX JECSITKOB JIBOMYHBIX Pa3PsAIOB; OCHOBHYIO PAbOTy MPOIIEC-
COp TPOW3BOIUT HaJ mMHMOpMAaIueil, XpaHsielics B perucrpax. B umcio
oneparuii, KOTOpble MOXKET BBIIIOJHATH IIPOIECCOP, 00sI3aTe/IbHO BXOJIAT
YMeHUe U 3aNUCH AYEEK NAMAMU, IPA KOTOPBIX NHMOPMAIIS [I€PEIAETCs
qepe3 MUHY W3 OIEPATUBHON MaMsiTh B IIPOIECCOP WU OOPaTHO.

Cpenu orepalinii, BBIIOJHIEMbBIX IEHTPAJBHBIM IIPOIECCOPOM, BCErjIa
MIPUCYTCTBYeT apudMeTUKa — KaK MUHUMYM CJIOKEHHE U BBIYUTAHUE, XO-
TS HA BCEX COBPEMEHHBIX IMPOIECCOPAX €CTh TAKXKE YMHOXKEHUE U JEJICHIE;
[IPUMEPOM APUMOMETUIECKOrO JIEACTBUSI MOYXKET ObITh IPEIIIUCAHNE «BO3b-
MU 3HAYEHHUS U3 BTOPOIO U YETBEPTOrO PETHCTPOB, CIOKU UX, & PE3YJib-
TaT 3alUIIM 00pPaTHO BO BTOPOIl perucrpy». Hekoropsle poreccopbl MOy T
[IPOU3BOJIUTH TAKUE JIEWCTBUS HE TOJIBKO HAJl PETUCTPaMU, HO U HaJ| IPYyII-
mamMu g4eek namsaTua. Ecte m Apyrue JeificTBus, Takhe KaK KOIIMPOBaHUE
nHMOPMAINHT U3 OJTHOTO PETUCTPA B APYTOil, JIOTHIECKHE OIIEPAIINN, BCEBO3-
MOXKHBIE CJLy2KEOHBIE JeCTBUsI BPOJIE IIEPEXO/IOB K BBITIOJHEHUIO KOMAH]T U3
JIPYTOro MeCTa IaMsTH; BCe BMECTe OHU 00pa3yioT cucmemy Komard KoH-
KperHOro uporeccopa. [logpobroe 3HAKOMCTBO C CHCTEMON KOMAH]I PEATb-
HO CYIIECTBYIOIIEr0 IPOIECCOpPa HAM MPEJCTOUT MO3Hee, B TPEThel JacTh
39TOI KHUTI'U.

Kaxkmoe ssmementaproe seiicTBre, BBIIOIHIEMOE IIEHTPAIBLHBIM IIPOIEC-
copoM (MAIMHHAST KOMAHJIA), 0003HAYALTCA KOOOM OMePAUUU WU, KAK
€ro 4acTo Ha3bIBAIOT, MAGWUHHBbIM Kodom. IIporpamma, cocrosimas u3
TaKUX KOJIOB, PACIIOJIATAETCH B S9eiiKaX [MaMsaTH; OJIUH U3 PErHCTPOB IIPO-
1eccopa, KOTOPBIN HA3BIBAETCA CHEMUUK KOMAHO WA YKA3AMEAD UH-
cmpy%’u,uulo7 COJIEP2KUT aJpec TON sdA4YeflKU MaMsaTH, B KOTOPOil pacroJa-
raercs CJeyIolias WHCTPYKINS, IpeHa3HadYeHHass K BbInoaHeHno. [Ipo-
meccop paboraeT, pa3 3a pa30M BBIIOJHSAS UUKA 0O6pabomkru KomaHd.

10CooTBercrByonue anrIHiicKIe TEPMUHBI — program counter u instruction pointer;
MOXKET ITOKa3aThCsl, UTO HA3BAHUE «CUETUNK» 3/I€Ch HE CJIUIIKOM Y/IAYHO, TIOCKOJIBKY OH
HUYEro He CYUTAET, HO JIeJIO B TOM, YTO CMBICJI aHIVIMHACKOIO CJIOBa counler HaMHOI'O
mrupe.



§ 1.1. Kommbrorep: 9T0 9TO TaKoe 67

B magasie aToro nukiia 6epércs ajpec U3 CUETUNKA KOMAHJl, U U3 side-
€K TAMSTH, PACIIOJIOXKEHHBIX 110 9TOMY &JIPECy, CIUTHIBAETCS KOJI OUepe]l-
HO#l KoMaHIbl. Cpasy mocje 9TOro CY6TINK KOMAH/ MEHAET CBOE 3HAUECHUE
Tak, 9TO0BI YKa3bIBATH HA CJIEIYIOIIYI0 KOMAHIY B IAMATH; HAIIPUMED, €C-
JIX TOJIBKO 9TO MPOYUTAHHAS KOMAHJA 3aHUMAJIA TPHU SIEHKHU MaMATH, TO
CYETUIMK KOMAH][ yBeJuduBaercs Ha Tpu. CxeMbl mporeccopa aemmdpyoT
KO/T W BBIIOJIHSIIOT JefCTBUsI, IPEIINCAHHBIE STUM KOJOM: HAIIPUMED, ITO
MOZKeET 6I)ITI) Y2Ke 3HaKOMO€ HaM IIpeJdlncCaHue «B34ATb COIEPzKUMOE JIBYX
PEruCTPOB, CJIOXKHUTH, & PE3YJIbTAT IMOMECTUTH OOPATHO B OJUH W3 PEru-
CTPOB» WJIN «CKOIUPOBATH YHCJIO U3 OJHOIO PErHCTpPa B JAPYrOii» U T.II.
Kora neiicTBust, peiincaHHble KOMAaH 0, OY/yT MCIIOJIHEHbI, IIPOIECCOD
BO3BpAIIAETCS K HAYaJly [UKJIa 06pAbOTKU KOMAHJI, TAK YTO CJIeJTyIOIInit
MIPOXOJT ITOTO IWKJIA BBIMOJHSET yKe CJICAYIONLYI0 KOMAHIY, U TaK Jajee
110 GECKOHEUHOCTH (TOUHee, OKa MIPONECCOp He BBIKJIIOYAT).

Hekoropbie MammHHbIe KOMAH/IBI MOTYT H3MEHUTD MOCJIEI0BATEILHOCTD
BBITIOJTHEHUS] KOMAH/T, IPEIINCAB [IPOIECCOPY IEPEHTH B APYTroe MECTO IMPOo-
rpaMMbl (TO €CTh, NOIPOCTY TOBOPsi, B SIBHOM BHJIe U3MEHHTH TEKyIIee
3HavYeHUe CYETIMKa KOMaH[). Takue KOMaH/Ibl HA3bIBAIOTCH KOMAHOIAMU
nepexoda. PazmnyaoT ycaosHsie 1 6€3YCcA08HDBIE TIEPEXOILI; KOMAHIA
YCJIOBHOTI'O TIepeX0Jla CHAYAJIa IPOBEPsieT UCTUHHOCTh HEKOTOPOI'O YCJIOBUSI
¥ TPOU3BOJUT IIEPEXO/T TOJBKO €CJIN YCJIOBUE BBITIOTHEHO, TOT/[a KAK KOMaH-
a 6€3yCJIOBHOTO MEPEX0Ia TPOCTO 3aCTABJISET IIPOIECCOP IMPOJIOJIZKUATE BbI-
MOJTHEHYE KOMAaH]I ¢ 33/JaHHOTO ajipeca 6e3 BCaKux mpoBepok. [Iporeccopsr
OOBIYHO TIOJIJIEP’KUBAIOT TAKKe IEPEXO/Ibl ¢ 3AIIOMIHAHIEM TOYKH BO3Bpa-
Ta, KOTOPBIE UCIOJIb3YIOTCS /I BHI30BA HMOIIPOTPAMM.

1.1.4. Baenmaue ycTpoiicTBa

ITeHTpaIBHBINA IPOLECCOP U NAMsTh (ONEepATHBHAST U MOCTOSHHASI) 10
CyTH KakK pa3 u 00pa3yIoT TO, YTO HA3BIBAETCH KOMIIHIOTEPOM, HO €CJIA ObI
y Hac OBLIN TOJIBKO OHU, TOJIKY OT TAKOTO KOMIIbIOTEpa OBLIO ObI Ha, YIUBIIE-
Hue MaJio. Bo-1iepBbIX, KOMIIBIOTEPY KAK-TO HY2KHO II0JIyYaTh IIPOrPAMMBI 1
JAHHBIE U3 BHEIITHETO MUPA, & PE3YIbTATH pAOOTHI KAKIM-TO 00Pa30M OTIa-
BaTh 00paTHO. BO-BTOPBIX, COMEPKUMOE OMEPATUBHON ITAMSITH MIHOBEHHO
TepsIeTCs TIPU BBIKJIOUEHUN TTUTAHUS, TAK UTO JJIsi CKOJTbKO-HUOY/IH JTOJITO-
BPEMEHHOIO U HAJE2KHOIO XpaHeHusl HH(MOPMAIUA OHA He roaurcs. fcmHo,
YTO KOMIIBIOTEPY HYZKHBI €II€ KaKHe-TO YCTPOHCTBA TOMUMO ONEPATUBHON
MaMATHU U Iporieccopa. B paHHUX KOMIIBIOTEPHBIX CUCTEMAX BCe yCTPOHCTBA
MOJIKJ/IIOYAJIICh HEIOCPEJCTBEHHO K IEHTPAJIbHOMY IIPOIECCOPY, HO OYeHb
OBICTPO CTAJIO SICHO, YTO ITO HEYIOOHO: JJIs KarXKJI0r0 HOBOI'O YCTPOHMCTBA
MEHTPAJIbHBIN TTPOIECCOP HTPUXOIUIIOCH TIEPEIEeIbIBATh; MEXK/TYy T€M BHEIII-
HUEe yCTPONCTBA OOBIYHO rOpa3/o IPOIe, YeM IIeHTPAJILHBIN IIPOIECCOD, U
MMOSABJISIIOTCS, €CTECTBEHHO, OBICTPEEe, 9eM HOBBbIE IPOIeccopbl. Kpome To-
ro, pa3sHOOOPA3HBIX BHEIIHUX YCTPOWCTB CJMIIKOM MHOIO. B IeHTpaJbHOM
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[IPOLIECCOPE TIOIMPOCTY TEXHUYECKH HEBOZMOXKHO OPTaHU30BaTh IOIJIEPKKY
BCEX WJIM XOTsI ObI 3HAUUTEJLHOTO KOJMIECTBA TAKUX YCTPOUCTB. Beé ato
MIPUBEJIO K BO3HUKHOBEHUIO UJIEN OOUWLET, UWLUHBL, OTIMCAHHON BHIIIIE.

[osk/II04YeHrE BHEIIIHUX YCTPORCTB K OOIIEH MMHE TPOU3BOIUTCS Yepe3
KOHMPOANEDP — DIIEKTPOHHYIO CXEMY, KOTOPas MOXKET B3aNMO/IeiCTBOBATD
gepes MIMHY C EHTPATBHBIM TPOIECCOPOM; BCe KOHTPOJIIIEPHI JEJIAI0T 3TO
OJIMHAKOBO, BHE 3aBUCUMOCTH OT TOI'0, KAKUMHU YCTPOWCTBAMU OHU YIIPAB-
JISIFOT, TO €CTh € TOYKY 3PEHUsT IPOIECCOPa BCe KOHTPOJLIEPHI OKA3BIBAIOTCSI
«HA OJTHO JIUTO». IIpu 3TOM «JIPYyrUM KOHIIOM» KaXKJIbIii KOHTPOJIED O/
KJIIOYAETCS HEIIOCPEJCTBEHHO K CBOEMY BHEIIIHEMY YCTPONCTBY U yIIPaBJIsieT
ero paboroii. BaanmosieiicTsre eHTPaJIBHOTO MIPOIECCOPa ¢ KOHTPOJLIIEPOM
CTPOUTCS Ha yrKe 3HAKOMBIX HAM OIEpaIisax ITeHUsI U 3alucu; 6ojee Toro,
HA HEKOTOPBIX apXUTEKTypax sUYeHKN HaMITH U KOHTPOJIEPHI HAXOJSTCS
B OJIHOM ODIIEM IPOCTPAHCTBE aJ[PECOB M OKA3BIBAIOTCS B3aUMO3aMeHsie-
MBI, TO €CTb I[EHTPAJIHHBII TPOIECCOP «HE 3HAET», C YeM OH UMeeT JIeJI0 —
C HACTOSIIEH MAMATHIO UM ¢ KOHTPOJIIEPOM; BIpOYeM, OoJiee TOMyIsapeH
HOJIXOJ1, KOT/Ia KOHTPOJLIEPHI NMEIOT OT/eIbHOE HPOCTPAHCTBO aapecont!;
B 9TOM CJiydae ToBopsT 00 adpecaxr nopmos 88oda-8wvi8oda. OuH KOH-
TPOJITIEP MOYKET MOJIJIEPYKUBATEH OJIUH WJIA HOJIBIIIE TAKUX «ITOPTOBY», TO €CTh
npu paboTe ¢ MITHON OT3BIBATHCA HA HECKOJIBKO pasHbIX ajpecoB. Onepa-
[IMU 9TeHUsT U3 TIOPTa BBOJIA-BBIBOJIA U 3aIIMCU B TAKOI TOPT € TOYKHU 3PEHUS
[EHTPAJILHOTO MIPOIIECCOPA BBITJISIIAT COBEPIIEHHO TaK YK€, KAK W OIEPAITUN
YTEHUS-3AIUCH AIEEK TMaMSITH, HO KOHTPOJUIEPHI, B OTJIMYNAE OT SUEEK IIa-
MSATH, IPUCIAHHBIE UM B XOJE «3aIlUCH» 3HAYEHUs HE 3aIlOMUHAIOT, & BOC-
MPUHUMAIOT UX KaK MPEJIICAHNUS 9TO-TO CIEJIaTh; B XOJ/I€ «ITE€HUS» TIOPTa
KOHTPOJIJIEPBI BBIJAIOT HE KAKOe-TO 3apaHee COXPAHEHHOE 3HAYEHHUE, a Ta-
KOe 3HaUeHre, KOTOPOe KAaK-TO CBSI3aHO C COCTOSIHHEM CaMOTO KOHTPOJLIEPA,
TO €CTh MMO3BOJISIET Y3HATD, HAIPUMED, 3aBEPIIEHA JIU OUepeTHAsT OLEPATHST,
TOTOB JI KOHTPOJIJIED K BBITOJHEHUIO CJIEAYIONIEH orepanun, He oOHApY-
JKEHBI JI1 KaKue-JIub0 HeNCIPABHOCTH U T. II.

CKOJIBKO TIOPTOB TO/JIEPXKUBACT KOHKPETHBIN KOHTPOJLIED, KAKHE eMy
MOXKHO OTJABATh MPEJIMUCAHUSI M KAKOBBI KOJbI ITUX PEIINUCAHUN, 9TO
O3HAYAIOT 3HAYEHUs, KOTOPBIE NPOYUTHIBAIOTCA W3 €ro IIOPTOB — BCE-
IO 3TOrO IMEHTPAJIBHBI MPOIECCOp HE 3HAET, MMOTOMY UYTO BCE 3TO 3aBH-
CUT OT KOHKPETHOTO KOHTPOJLIEPA, & JJis JPYroro KOHTPOJLIEpa BCE MO-
KeT ObITh coBceM He Tak. st paboThl ¢ KayKJAbIM KOHKDPETHBIM KOH-
TPOJIJIEPOM HY?KHA CHENUAJIbHAS NPo2pamma, KOTOpas, KaK MbI y¥XKe TO0-
BOPHJIM, HA3BIBAETCA 0PAUBEPOM; BBIMOJHSIICH Ha I[EHTPAJIHHOM IIPO-
meccope, mporpaMMa-JIpaiBep JaéT KOMAHJbI 3allMCU U YTEHWUs MTOPTOB
BBOJIa-BBIBOJIA «CBOETO» KOHTPOJIJIEPA, Pelliasi [MOCTABJIEHHBbIE el 3a/1atu.
OO6bIYHO JpaiiBep SBJSETCS YaCTHIO OMEPAIMOHHONW CUCTEMBI WJIN CTaHO-
BUTCsI TAKOH 9aCTbIO MOCJIe ero 3arpy3ku. Hampumep, ecyin moJib30BaTe b

1l MakTudeckn npu 5TOM B KOMIBIOTEPE UMEIOTCH ABE DPA3HbIe IIMHBI — OHA I
g4YeeK NaMsATH, BTOpas [Jjisd KOHTPOJIJIEPOB.
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Puc. 1.3. Uepapxus 3an10MUHAIONIX YCTPOUCTB

3aIlyCTHJI HEKYIO IIPOrPaMMy, a 3TOH Iporpamme IoTpebOBaIach 3alliCh
B Qailyl Ha AHMCKe, TO IJIs 3TOrO IPOrPaMMa OOpPATUTCA K ONEPAIldOHHOI
cucreMe ¢ IPOCLOOii 3alMcaTh TaKue-TO JAaHHbIe B TaKoi-To (aiiil, omepa-
[IMOHHAS CUCTEMA, BLIYUCIINT, B KAKOM MECTE JNCKa HAXOIUTCS MU JOJIZKEH
HAXOIUTLCSA COOTBETCTBYIOMUI (paiilyl, 1, 0OpATUBIINCH, B CBOIO OYepeab, K
npaiiBepy (To ecth (bakTHUECKH K CBOel 0060co0/IeHHOl YacTu), moTpedy-
€T 3alKcaTh ONPEIEIEHHDbIE JAHHbIE B OIPEIEJICHHOE MECTO IUCKA; IIOCIJIE
3TOro ApaiiBep, BOOPY?KACh MMEIOIUMMCI Y HETrO 3HAHHEM BO3MOXKHOCTEI
KOHTPOJLJIEPA JIMCKA, CHAYAJA BBITOJHUAT HECKOJILKO OIEPAIMN 3allUCU B
OPTHI BEOJA-BBIBOJA, 9TO 3aCTABUT KOHTPOJLIED HAYATH OLEPAIUIO 3allk-
CH; 3aTeM, BBIIOJHUB OIIEPAIlNN YTCHHUS U3 IIOPTOB, y3HAET O PE3yIbTaTax
Ollepalliy 1 COOBIIUT O HUX OIIEPAIMOHHON crucTeMe’?.

1.1.5. Vlepapxusi 3aiOMWHAIOIINX YCTPOICTB

WNudopmaliust B BBIMUCIATEIHHON CUCTEME MOXKET 3AIIOMUHATHCS U XPa-
HUTBHCS yCTPONCTBAMU PA3JIAIHOTO THUIIA B 3aBUCUMOCTH OT TOT'O, HACKOJIb-
KO OIEPATUBHBIM JOJI2KEH OBITH JIOCTYII K JIAHHON MHMOPMAIUN, HACKOJIBKO
JIOJITOBPEMEHHBIM JOJIZKHO OBITH €6 XpaHeHne n KakoB €€ 00béM. Mepapxmsa
3aIllOMUHAIOIINX YCTPOICTB CXeMaTuIecKn oka3ana Ha puc. 1.3. Haubosee
OIIEPATUBHO JOCTYIIHA UH(OPMAIIAsi B PErUCTPAX IIEHTPAJBHOIO IIPOIECCO-
pa. OHako 06bEM PErncTpoBoOil MaMATH 33/1a6TCs pa3 U HABCET/A [IPHU TIPO-
€KTUPOBAHUU IIPOIIECCOPA U YBEJNYEH OBITH HE MOXKET; 9TOT 00bEM Orpa-
HUYEH, T.K. KaxkJblii HOBbI peructp 111 yBesmumBaer CJII0XKHOCTH CXEMBI
LII, Tpebyer BBejmeHUsI JTOMOJHATEIBHBIX WHCTPYKIIAN W B TIEJIOM MOXKET
CYIIECTBEHHO MOBBICUTH CTOMMOCTH IIPOIIECCOPA.

Kemnr-taMsiTh peiHa3HAYEHA JJIs yBEJIUIEHUSI CKOPOCTH JIOCTYTIA K JIaH-
HBIM, HAXOJAIIUMCS B OLEPATUBHOM MaMsaTH. B Kel-maMaTu ay0/mpyoTcst
JAaHHBIE U3 OIEPATUBHON MaMsTH, HAMOOJIEe IaCTO UCIOJIb3yeMble BBIIOJI-
HSIFOIIEICsT TPOrpaMMOii; BayKHO IIOHUMATD, UTO 3THU JAHHBIE [IPEJICTABIISIIOT

12Ha camoM zieJie B Cirydae ¢ AUCKOM BCE GyIeT HECKOJILKO CIIOXKHEE; 6oJlee I0poGHoe
06Cy?KIeHNE TPOUCXOSIINETO OCTABUM 0 BTOPOI'O TOMA.
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cobOit UMEHHO KONut0 TaHHBIX, XPAHUMBIX B OCHOBHOI IIAMSITH, 8 HE YTO-TO
nroe. CKOPOCTH JIOCTyIA K Kelly CYNIECTBEHHO BBIIIE, YeM K ONePATHBHON
MaMsTH, [TOCKOJIBKY JJIs B3aUMOJEHCTBUS IPOIECCOPA C KeIleM He HYy»XK-
HO 33JIeliCTBOBATH IIUHY — & IINHA KaK pa3 paboTaeT MOBOJILHO MEJJIEHHO
13-3a €€ CPABHUTEIBLHO OOJIBITION JITHHBI, IPUIEM e€ paboTa He MOXKET ObITh
CYIIIECTBEHHO YCKOPEHA, TaK KAK OMPAHUYEHA CKOPOCTHIO CBETA U JIPYTUMA
dusnaeckumu npuarHamu. [Ipu 5TOM caM Kelr UMeeT JIOCTATOYHO CJIOKHOE
YCTPOHCTBO, & 0OBbEM €r0 CPABHUTEJIHBHO HEBEJIHK.

Kermr 06bran0 nMeeT HECKOTIBKO YposHel, B COBPEMEHHBIX YCIOBUSX TH-
[MUYHA, YeTHIPEXYPOBHEBas cxeMa. KaXKplil TMOCIeyIomuil ypOBEHb HAXO0-
JIUTCS B KAKOM-TO CMBICJIE «JIAJIbIII€» OT BBIYUCIUTE/IBHBIX CXEM IIPOIECCO-
pa, 3a c4ET 4Yero obJ/IaZaeT MEHBIIEHl CKOPOCTHIO JOCTYIIA, HO 3aTO MMEeT
6ostbnmii 00bEM. OOBITHO BCe YPOBHHU Kellla, KPOME [TOCJIETHEr0, (DU3UIECKHI
peaiM3yTCsl B OJHON MUKPOCXEME C IIPOIECCOPOM, IMOCJIEHUI YKe MPel-
cTaBJIsIeT cOOOI OTMIENBHYIO CXEMY, PACIIOJIOXKEHHYIO PSI/IOM C IIPOIECCOPOM
(MeXK/ly HUM U HIUHOIA).

OrnepaTuBHasl aMsITh PEJICTaBjsIeT cOOO OCHOBHOE XPaHUJIUIIE BbI-
[TOJIHSIEMBIX [TPOTPAMM ¥ JAHHBIX, HYKHBIX 71 uX paborel. O6bEM ornepa-
TUBHOM MAMSTH MOYXKET ObITh CPABHUTEJBHO OOJIBINM, a8 €€ CTOUMOCTD B
[IOCJIe/IHHAE TOJbI CHU3UIACH. 1eM He MeHee, e€ 00beMa MOYKET He XBATUTh.
Kpome Toro, comepKunmoe OrepaTuBHOI TaMsATH, KeIla U PETUCTPOB TePSeT-
Cs C BBIKJTIOYEHHEM KOMITBIOTEPA, TaK UTO I JOJTOBPEMEHHOIO XPAHEHUS
JIAHHBIX 9T BHUJIBI 3AIIOMUHAONINX YCTPOWCTB HEIIPUTO/IHBI.

Ha cnenyromem ypoBHe mepapXuu HaXOJATCS MArHUTHBIE JTUCKH WJIU,
TOBOpsI B ODIIEM, YCTPOICTBA OJITOBPEMEHHOTO XPAHEHUS, [TO3BOJISIIOINIIE
MIPOU3BOJIUTH JIOCTYI K JAHHBIM B IPOU3BOJILHOM IMopsiiike. Kpome cob-
CTBEHHO MarHUTHBIX JIMCKOB, K YCTPOUCTBAM TAKOI'0 KJIacca OTHOCSITCS, Ha-
npumMep, Hakonuresmu Ha flash-kaprax. Heime Boimeamme u3 ynorpebiieHust
MarHuTHble 6apabaHbl TaKXKe OTHOCHJINCH K 3ToMy Kiaccy. O0béM Takmux
YCTPOMCTB MOXKeT ObITh Ha IOpsAKU Oosbiie, yeM obbém O3V, a crou-
MOCTBb — CYIIECTBEHHO HIKe. Kpome Toro, coxpanéHHas Ha JIUCKax HHQPOP-
Malis He TE€PSETCsI IPU BBIKJIFOUEHUN TATAHUS U MOYKET XPAHUTHCS JTOJIT0e
Bpemsi. C JIpyToil CTOPOHBI, JJIst JOCTYIIA K JIMCKAM TPeOYIOTCS MeJJIeHHbIe
(B cpaBHeHMH co cKOpocTbio nporeccopa u O3Y) omepalyy BBOJa-BBIBOJIA;
boJtee TOTO, MPOIECCOP HE B COCTOSTHUU HEIIOCPEICTBEHHO OOPAIATHCT K
JICKaM, TaK YTO BCsl MHMOpMAIUsi, C KOTOPOil OH OyeT paboTarh — U KOJ
IpOrpaMM, U JIAHHBIE /I HUX — JOJIKHBI OBITH IPEIBAPUTEIHHO CKOIIHU-
POBaHbBI B OIEPATUBHYIO MaMATh. KakK y»Ke roBOPUJIOCH, IMEHHO Ha JUCKAX
PAaCIIOJIArat0TCsT XOPOIIIO 3HAKOMBIE KayKJIOMY I0JIb30BaTEI0 KOMIIBIOTEPOB
datinot.

Cpok xpanennsi nH(MOPMAIUN HA IUCKAX MOXKET COCTABJISATH T'OIbI, HO
OH BCé ke orpanuveH. /s apXUBHBIX HYKJ| IPUMEHSIIOT HAKOIUTEIU Ha
MATHUTHBIX JIeHTaX (CTpuMepshl). JIEHTBI IIpecTaBiIsiiorT coboit caMblil Ha-
JIEXKHBII, JOJITOBPEMEHHBII U JIenéBblii (B nepecyére Ha eJIuHUILY 0ObEMA)
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CII0cob XpaHeHusT JaHHbIX. HeIocTaToK JIEHT COCTOUT B HEBO3MOXKHOCTH J0-
cTyma K OJJOKaM JTAHHBIX B MTPOU3BOJBLHOM TOPSIIKE; KaK IMPABUIIO, JTAHHBIE
C JIEHT TI€peJ UCIOIb30BAaHNEeM KOIMMPYIOT Ha AWCKHU. B IociegHne Toabl ¢
pPocTOM 00BEMOB KECTKMUX JIUCKOB JICHTBI CTAJIM MCIIOJIb30BATHLCS CPaBHU-
TeJIBHO PEJKO, Cefitac CTPUMEPHI MOXKHO BCTPETHUTD TOJILKO B OPTaHU3AIIH-
SIX, UMEIOIIUX JeJI0 ¢ OOJIbIIUMN apXuBaMu JaHHbIX. CoOBpeMeHHasl Kaccera
JJIsI CTPUMEpPa MOYKET XPaHUTh HECKOJILKO mepabatim TAHHBIX; CAM CTPHU-
Mep, TO €CTh YCTPOUCTBO Jjisi pabOThI C TAKUMU KaCCETaMHU, CTOUT HAMHOT'O
JIOPOKE OOBITHOTO YKECTKOTO TUCKA AHAJOTUIHON EMKOCTH, HO KACCETHI M1
HEro CpaBHUTEILHO AEIIEBDI; P UCIOJb30BAHUE OOIBITOTO UHUCIa KaCCeT
yJeJbHas CTOMMOCTD XpaHeHus (TO eCTh 00IIas CTOMMOCTL XPAHEHHUsI, [0~
JleJIeHHAs! HA 06bEM XPAHUMOI MH(MOPMAIIUYT ) MOXKET ObITh HUXKE B JeCATKY
pa3 B CpaBHEHHUU C UCIIOJIb30BAHUEM YKECTKUX JUCKOB. Kpome Toro, JIEHThI
pu COOJIIOJICHUH YCJIOBUN XPAHEHMsI OKA3bIBAIOTCS HAMHOTO JIOJITOBEYHEE
KECTKUX JTUCKOB; JIEHTHI, 3amucannbie B 1960-e rosbl, 10 cux mop — Oostee
YeM IIOJIBEKA CITYCTS — IPEKPACHO UUTAIOTCS, €CJIU TOJBKO YJIAETCS HANTH
HCIIPABHOE YCTPONCTBO it pabOThI ¢ JIEHTaMU HYKHOTO (popmara.

1.1.6. Pe3rome

Urax, MBI MOXKEM MOABECTH HEKOTOPHIE UTOTU: KOMIILIOTED OCHOBAH Ha
001116t TITHE, K KOTOPOI IOJICOEeIMHEHBI ONIePATUBHA TAMSTh U IIEHTPAJIb-
HBII IIPOIIECCOP; BHENIHNUE YCTPOUCTBA, BKIIIOUAS XKECTKUE JIUCKUA U JINCKO-
BOJIbI, & TAK2KE KJIABUATYPY, MOHIUTOD, 3BYKOBBIE YCTPOMCTBA 1 BOOOIIE BCE,
YTO BBl IPUBBIKJIN BUJIETh B COCTaBe KOMIIBIOTEDPA, HO UTO HE SBJISETCS HU
IIPOIIECCOPOM, HU IMaMSTHIO, TOXKE IOJKJIIOYaeTcsd K OOIell IuHe, TOJBKO
He HaIPAMYIO, a Yepe3 CIelrajbHble CXeMbl, Ha3blBaeMble KOHTPOJIJICPAMU.
C maMsiThIO IIPOIECCOpP MOXKET paboTarh caM 1o cebe, 1yisi paboThI CO BCEMU
OCTaAJIbHBIMH yCTPONCTBAMU TPEOYIOTCH CIIeIMaIbHbIe IIPOrPAMMBbI, HA3bIBa-
eMble apaiiBepamu. Jjis 10AroBpeMeHHOr0 XpaHeH s HH(MOPMAIIIH UCIIOb-
3yI0TCs JINCKOBBIE 3aIIOMUHAIOIINE YCTPOIiCTBa, rie mH(pOopMaIys 0ObITHO
OpraHu3yeTcsi B BUJE XOPOIIO 3HAKOMBIX BaM (atinog; B dailmax MoryT
XPAHUTHCS KaK JAHHBIE, TAK U KOMIIBIOTEPHBIE IIPOIPAMMBI, HO YTOOBI 3a-
IyCTUTh POrPaMMy WIu 00paboTaTh JaHHBIE, U TO, U JAPYTO€e JOJIZKHO OBITH
CHaYaJIa 3arpy2KeHO0 B OIEPATUBHYIO NAMATh.

Cpeqin Bcex mporpaMM 0coboe MeCcTO 3aHHMAaeT IPOrpamMma, HasbiBae-
Mas ONEPAUUOHHOU cucmemodli; OHa 3AITyCKAETCs MTEPBON W TOJIydIaeT
MOJIHBIN JIOCTYII KO BCEM BO3MOYKHOCTSAM aIlllapaTypbl KOMIIBIOTEPA, & BCE
OCTaJIbHbIe IPOrPaMMBbI 3aIlyCKAIOTCs Y2Ke IOJ[ yIpaBjieHueM (¥ [oj, KOH-
TPOJIEM) OLEPAIMOHHOI CUCTEMBI, U HEIIOCPEJCTBEHHOrO JOCTyIa K allla-
paType He UMEIOT; JIJI BBINOJHEHUS JEHCTBUil, HE CBOJSIINXCI K ITPEo0-
pa3oBaHuIO HHMOPMAIINN B OTBEAEHHON IAMATH, IIPOI'PAMMBI BBIHY K JIEHBI
o0pamaTbCsi K OIEPAIMOHHON cucTeMe.
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Ilonumanue 3TUX OCHOBHBIX ITPUHIIAIIOB IOCTPOEHUS KOMITHIOTEPHBIX
CUCTEM >KM3HEHHO HEOOXOJMMO IIPOIPAMMUCTY B €ro padoTe, a TeM, KTO
peIuiI nu3y4arh TPOrpaMMUPOBAHNE — B IPOIEcce 00y IeHMsT; TAK ITO €CJII
9TO-TO OKA3aJI0Ch HEMOHSTHBIM, MONPOOYHTEe MEepeYnuTarTh 3Ty TJIABY CHO-
Ba, €CJIU K€ U 3TO He IIOMOXKET, IIOIIPOCUTE KOro-HUOy/Ib 0OJjiee OIBITHOIO
OOBbSICHATD BaM BCE, 9TO BbI HE [TOHSIN.

1.2. Kak mpaBUJIbHO MUCIOJIB30BATh KOMIObIOTEP

1.2.1. OniepaliuoHHbIE CUCTEMbI U BUIbI
MOJIb30BaTeJbCKOro nHTepdeiica

Veranopusmmuit Windows cHadaia MecsIiy
paJLyercsi, IOTOM BCIO YKU3Hb MYYaeTCs.
Veranosusmmit Unix cHavaJa Mecs],
MYYaeTCsI, TTOTOM BCIO YKU3HBb PaIyeTCs.

U3 nozaciymanaoro y cryeHTOB

B mpenpiaymem maparpade Mbl ynomumHAMM 0COOYIO IPOTpaMMYy, KO-
TOpasl HAa3BbIBAETCH ONEPauuoHHoli cucmemoti. B eé oCHOBHBIE 3a1a9n BXO-
JIUT, BO-TIEPBBIX, YIIPABJIEHNE 3AIIyCKOM U 3aBEPIIEHUEM JIDYTUX IIPOTPAMM;
BO-BTODBIX, OIE€PAIMOHHAs CHCTeMa Oepér Ha cebsi yrpasieHue mepude-
PUITHBIME YCTPONCTBAMU BO BCEM UX MHOTOOOPAa3UHU, & BCEM OCTAJBHBIM
IporpaMMaM IPeJOCTABIISIET yIPONEHHbIE BO3MOXKHOCTU JJI JIOCTyIa K
nepudepun: TaK, MOJIb30BATEHCKAS ITPOrPAMMA MOXKET 0DPATUTHCS K OIe-
PAIMOHHO cucTeMe ¢ MPOChOOil OTKPBITH KaKON-HUOYIb (haitin Ha dTeHue
(yka3aB mpu 9TOM TOJIBKO MMsl (baiia), IPOUYATATh U3 HErO MH(MOPMAIIHIO,
pa3MecTuTh 3Ty NHMOPMAIUIO B YKA3AHHOM 00JIACTH OIIEPATUBHO TAMSITH,
[IOCJIe 9€ero 3aKphITh (ailjl, TO ecTh IpeKpaTuTh paboTy ¢ HuM. [Iporpammy
IIPU 9TOM COBEPIIEHHO «HE BOJHYET», HA JINCKE KAKOTO THUIIA PACIIOJIAraeT-
cs1 baijiur: Ha JKECTKOM JIMCKe, BCTPOEHHOM B KOMIIBIOTED (KOTOPBIX, KCTATH,
TOXKE OYEHb MHOI'O M OY€Hb pa3Hbix), Ha omrudeckom CD wmwmm DVD, na
cTapoTuItHOil auckere, Ha flash-Gpesike wim BooOIIe Ha JUCKE IPYTOro KOM-
IbIOTEPA, KOTOPBIN ITOJIKJIIOYEH KaK ceTeBoil pecypc. Bee 3a00ThI 0 TOM, Ka-
Kreé KOHKPETHO TEXHUYIECKUE OIEPAIUH CJIEIYeT BBIIOJIHUTD, YTOOBI HAWTH
daiis ¢ Hy>KHBIM MMEeHeM U M3BJjIeYb U3 HEro MHQPOPMAIIUIO, OITEPAIIMOHHAST
cucrtemMa 0epéT Ha ceds.

ITepBoie oneparmonnble cucTeMbl mosiBIICH emté B 1960-x romax, u 3a
MIPOIIIEIIINE C TeX IOP MTOJIBEKA, Pa3yMeeTCsl, UX ObLIO CO3/IaHO OYeHb MHO-
r'0; HO, KaK HU CTPAHHO, K HBIHEITHEMY BPEMEH! KOJINIEeCTBO IPUHITUITINAb-
HO PA3HBIX ONEPAIMOHHBIX CHCTEM U3PSIHO COKPATWIOCh. BceMm m3BeCTHO
cioBo «Windows»; Tak Ha3bIiBaeT cBou cucteMbl Kommanus Microsoft. I1pu
9TOM (paKTUIECKH BCE CYIIECTBYIONINE HBbIHE OIIEPAIMOHHBIE CUCTEMBI, He
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umerommue orHomenus K Microsoft (1, coorBercrsento, ciosa « Windows» B
HA3BAHUM ), OKA3bIBAIOTCS IPEACTABATEIISIMU CeMefiCcTBa CHCTeM 01 O0IIIM
na3zBanmeM Unix. VIMeHHO TakKOBBI CBODOIHO PACIPOCTPAHAEMBIE CHCTE-
MBI Linux Bo BcéM MHOrOOOpazun ux ducmpubyuudi, Takux kak Debian,
Ubuntu, Fedora, Slackware, Gentoo u MHOrue apyrue, a Tak:Ke MHOI'OYUC-
sernbie cucrembl cemeiictBa BSD — FreeBSD, OpenBSD u apyrue. Kpome
Toro, K cemeficrey Unix ornocarcs Android, koropwlii ocHoBaH Ha sijipe
Linux, a Takxxke Mac OS X u i0S, KoTOpbIe BeJIyT CBOE Ha4as0 OT CeMeii-
crBa BSD.

Poub, 3aa4m 1 nprHIAIBL PAOOTHI OIEPAIIMOHHBIX CUCTEM — ITO TEMa
JIJISL JTOJIOTO OOCY2KJIEHUsI, 1 MBI K TOMY BOIIPOCY €Il€ BEPHEMCsI, IIpPU-
9éM He OJIMH pa3; MOKa OTMETHM, 9TO B 3aJIa9d ONEPAIHOHHBIX CHCTEM,
BOIIPEKHU PACIIPOCTPAHEHHOMY 3a0JIy2KI€HUI0, HUKOUM ODOPa30M HE BXOJIUT
OpraHu3aIus B3auMOJIEHCTBHS C ITOJIb30BATENIEM, T. €. YEJIOBEKOM, KOTOPBI
paboraer ¢ KOMIbIOTEPOM. Jle10 TyT B TOM, YTO ONEPAIOHHBIE CHCTEMbI
caMu 110 cebe TOCTATOYHO CJIOYKHBI — ITO €I[Ba JIU HE CAMbBIE CJIO2KHBIE IIPO-
rpaMMBbl U3 CYIIECTBYIOIINX B MUPE; ITOITOMY UX CO3JATEIH OOBITHO CTapa-
IOTCST BCE, ITO MOYKET OBITH CJIEJIAHO BHE ONEPAIIMOHHON CHCTEMBbI, UMEHHO
BHe e€ u mesarh. [lpu 3ToM cpesicTBa OOIEHNsT KOMITBIOTEPA C TI0JIb30BATE-
JIEM — TaK HA3bIBAEMbIl N0OAb308aAMEAbCKUT uHmepg@elic — He 00s3aH
OBITH YACTHIO OMEPAIITNOHHON CUCTEMbI, €r0 MOYKET ITOJ[JIEP’KUBATH OOBITHAS
nporpamma. VmMeHHO Tak mesraeTcs BO Bcex BapmanTax Unix; 3a pUCOBa-
HIE OKOIIIEK, MMEPEKJII0UEeHNEe MEXKIy HUMU W BCE TaKOe MpodYee OTBEYAIT
pa3noobpas3Hbie Hadcmpotiky, HATIMCAHHBIE B BUJE OOBITHBIX IIPOTPAMM, 3a-
IYCKAIOIIMXCS IO/ YIIPABJIEHNEM OIIEPAIIMOHHOI CUCTEMBI, HO IIPH ITOM HE
SIBJISFOINUXCsT €€ 9acThio. B onepanuonubix cucremax Microsoft, Hamporus,
oJIJIepKKa, Irpadudeckoro nHTepdeiica BKIIIOYEHA B sIIPO CUCTEMbBI, 9TO
[IPUBOJIUT, B YACTHOCTH, K HEBO3ZMOYKHOCTHU JIJIsl MTOJIb30BATEJIsT CAMOCTOSI-
TeJIbHO BBIOpaTh MHTEpdElic; paboTaTh MPUXOIUTCA C TEM €INHCTBEHHBIM
uHTEePdENCOM, KOTOPBIH [1PEI0OCTABJIEH CHCTEMOI.

Komb ckopo peun momia o rpadudeckoM MOJIH30BATENIHCKOM HHTEP-
deiice, caemyeT OTMETUTD, 9TO B HEKOTOPBIX CJIyYasX OH B CHCTEME BOOO-
e He Hy»KeH. Halpumep, cepBepHbIe KOMIIBIOTEDBI, 0OCJIYKUBAIOIIIE 3a-
MIPOCHI TIOJTb30BaTeN el 0 KOMIIBIOTEPHON CEeTH, Yallle BCEro pa3MeInaioT B
CIEIUAJIBHBIX CTOUKAX TSl allapaTypbl, IPUIEM B 3aBUCHUMOCTHA OT KOH-
KPETHOIl 3aJ]a4u B OJIHY CTOMKY MOXKET BONTH OT JECATKA 0 JIBYX-TPEX
COTEH KOMITBIOTEPOB, KaXKJIbIil CO CBOMM IPOIECCOPOM, IMAMSTHIO W HEepH-
depuitapiMu ycrpoticrBamu. [Iporteccopsbl u OJI0KM MUTAHUS KOMIIBIOTEPOB
HY?KJIAIOTCS B OXJIAXKJIEHUN — KAaK [IPAaBUJIO, BO3JYIIIHOM, TO €CTh C TIOMO-
M[HI0 OOBITHBIX BEHTHJISITOPOB; 9TH BEHTUJISITOPHI IIPU TAKOM KOJIMYECTBE
KOMITHIOTEPOB, PA3MENEHHBIX B OJHOM MECTE, MOTYT MPOU3BOJUTH U3Ps-
wvbii myM. [losToMy [yist yCTAaHOBKU CEPBEPOB OOBIYHO IPEIyCMAaTPUBAIOT
CIeNUAJIbHOE [TOMEITEHNEe, B KOTOPOM YeJIOBEKY HAXOIUThCST HEKOMMOPTHO
73-3a [IyMa, U3-3a TOHUKEHHON TeMIIEPATyPhI BO3J/1yXa, KOTOPast CIEeIHAIb-
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HO TOJJIEPKUBAETCsI KOHIUIIMOHEpaMHU Jjisi obeciiedenns: DoJiee HaJIEKHOM
paboThl KOMIIBIOTEPOB, M3-32 CKBO3HSKOB, CO3/[ABAEMBIX BEHTUJIATOPAMH.
BoJtee Toro, duznmyeckoe oTCyTCTBUE JIIOIEN B CEPBEPHOI YIIyUIIAET yCJIO-
BUS [JIsi pADOTHI KOMITBIOTEPOB — B MTOMEIEHNe HUKTO HE IPUHOCUT IIBLIb
U T'PsI3b, HE BBIJIESET B BO3/LyX JIAIIHIOO BJIATY, HE CHOTBHIKAETCH O IIPOBO-
na. IlosTomy Jiom B Takoe MOMEITEHne 3aX0/ST, TOJIBKO KOrja Tpedyercs
9TO-TO CEJIATh C alllapaTypoil — OTPEMOHTHPOBATE €€, YCTAHOBUTH HOBYIO,
3aMEHUTb CTApyI0; ObIBAET, YTO HU OJIUH YKUBOI YeJIOBEK HeE IOSIBJISIETCS B
CEePBEPHOII B TE€YEHNE HECKOJIbKUX MECHAIEB. Bce HACTPOWKN U yIpaBjeHne
paboToii CepBEPHBIX MAIIUH ITPOU3BOIATCS YAAAEHHO, U3 APYTUX MOMEIe-
HUI, e HaXOoATcs pabodre MecTa IPOrPaMMUCTOB U CUCTEMHbBIX & IMUHU-
crparopoB. HekoTopbie cepBepHbIE KOMIIBIOTEPHI HE HIMEIOT BUAIEOKAPTHI, TO
€CTh MOHUTOD K HUM HOJKJIIOYATH HEJIb3s; 0 HaYaa MaCCOBOI'O PACIIPO-
crpanernss USB K TakuMm KOMIbIOTEDPAM HEBO3MOXKHO OBLIO IOJKJIIOYUTH
TaKXKe W KJIABUATYPY. 3adeM, CIPAITHBAETCS, HA TAKUX MAITHHAX [TOJIEP-
KUBATh rpadudecKuit mHTep@deiic, KOTOPOTo HUKTO M HUKOTIa HE YBUIUT?

BOJILIIIHCTBO KOHEUHBIX II0JIb30BaTe e KOMIBIOTEPOB B HAINM JHH
He IOHMMAeT, KaK BOODIIe MOYKHO HCIIOJIB30BATh KOMIIBIOTED, €CJIH Ha HEM
et rpadudeckoro narepdeiica, HO 3TO, O OOJIBITOMY CUETY, JIUIIL CIIEI-
CTBHE IIPOBOJIUMOI HEKOTOPBHIMU KOPIIOPAIUSIMU IIPOIAraHibl. BILIOTb 10
cepenunabl 1990-x rosioB rpaduvecKre I0Ib30BATEIbLCKIE NHTEPdEHCH He
WMeJII TAKOTO BCEOOBEMIIIONIETO PACHPOCTPAHEHUs, KaK Cefdac, 4To CO-
BEPIIIEHHO He MEIaJio JIIOIIM I0/Ib30BAThCS KOMITBLIOTEpaMU, JIa U ceidac
MHOT'HE II0JIb30BATENN [IPEIIOYUTAIOT KOIMUPOBATh (hailjibl U IIPOCMATPHU-
BATHh COJIEPYKUMOE JUCKOB C ITOMOIIBIO JBYXIAHEIbHBIX (DAMIIOBBIX MOHU-
TOpoB, Takux kak Far Manager mim Total Commander, umeosiorugeckum
npeecTBeHHuKOM KOoTopbix 0611 Norton Commander, paboTaBIinuii B TeK-
cToBOM pexkuMme. JI1000nbITHO, 9TO /1arKe TPAIUIIMOHHBIA OKOHHBII HHTEP-
deiic, B KOTOPOM TIOAPa3yMEBAETCH BO3MOXKHOCTb MEHSITH Pa3Mephbl OKOH,
[epeMeIaTh uX [0 SKPaHy, YACTUIHO HAKJIAIbIBATE APYT HA JPYyTa U T.II., B
ycnoBayIo 31oxy 1980-x u 1990-x ro/1oB 9acTo peasn30BbIBaJICH 0€3 BCAKOM
rpaduku, Ha IKpaHe aadaBATHO-TIM(OPOBOIO MOHUTOPA.

Bupouem, u Norton Commander co BcemMu ero mo3aHUMU KJIOHAMU, U
OKOHHBIe HHTEP(ENCHI, UCIIOJIB30BABIINE TEKCTOBBIA PEXKUM (2 BO BpEMeHa
MS-DOS onu 6bL11 BecbMa HOILYJISPHBL), XOTs ¥ HE UCIOJIb3YIOT rpadu-
Ky KaK TaKOBYIO, BCE K€ OCHOBAHBI Ha TOM Ke 0A30BOM IIPHUHIIUIE, YTO U
[IPUBBIYHBIE HBIHE «MKOHOYHO-MEHIONIEYHbIEy MHTEPMENCHI: IPOCTPAHCTBO

3Tlon koneunsim noavaosamenem (anri. end user) oBBIMHO MOAPA3YMEBAIOT He-
JIOBEKa, KOTOPBIIl C MOMOIIBIO KOMIBIOTEPOB peIaeT KaKhe-TO CBOU 3a/ladl, HUKAK He
CBA3aHHBIE C JTAJIBHEHIINM HCIOJIb30BAaHUEM KOMIILIOTEDPOB; HAIIPUMeED, CeKpeTapb WU
Au3aiiHep, UCHOIb3ys KOMIBIOTED, ABJIAIOTCS MPU 9TOM KOHEYHBIMU ITOJIb30BATEJIAMHA,
IIPOrPaAMMHUCT — HET, IIOCKOJIbKY 3a/1a4M, KOTOPbIE OH PEIIAeT, HalleJeHbl Ha OpraHu3a-
nuio paboThl IPYTUX MOJIb30BaTesell (WM Jlazke ero caMoro) ¢ KOMIBIOTEpOM. BrosHe
BO3MOXKHO, YTO KOHEYHBIMH I10JIb30BATEISMHU OKAXKYyTCsS Te, KTO OyJieT KCIIOJIb30BaTh
nporpaMmy, KOTOPYIO ceifyac MUIIeT TPOrpaMMHUCT.
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9KpaHa OHM HCIIOJIB3YIOT JIJIsl PA3MEIEHUs] TaK HA3BIBAEMBIX IA4EMEHTO8
unmepgetica, NN 8UAHCEMOB, KOTOPBIE OOBITHO BKJIIOYAIOT MEHIO, KHOII-
ku, (oaaxku u nepeksrodarenn (anri. checkbores u radiobuttons), noss
JIJIS BBOJA TEKCTOBOM WH(MpOPMAIINN, 8 TAK¥Ke CTATUIECKUE IOSCHSONINE
HA/IIIICH; UCIOJIb30BaHHE I'PAMUIECKOTO PEKUMa HECKOJIBKO DPACIIHPIET
perepryap BUJZKETOB, BKJIIOYasl B HEIO OKHA C MUKTOrpaAMMaMU ( «AKOH-
KaMU» ), BCEBO3MOXKHBIE TIOJI3YHKU, UHJIUKATOPLI U JPYTUE SJEMEHTHI, HA
KOTOpBIE XBaTHJIO paHTa3uu y pa3padborunka. Mex iy TeM, TOHAOIIIONAB 32
paboToit TpodeCCHOHAIOB — IIPOrPAMMICTOB M CUCTEMHBIX a/IMIHUCTPATO-
POB, B 0OCOOEHHOCTH T€X U3 HUX, KTO UCIOJIb3YeT CUCTeMbI cemeiicTBa Unix,
MOXKHO 3aMETUTH eIlé OJUH IIOX0Jl K B3aUMOJIEHCTBUIO YEJIOBEKA C KOM-
MBIOTEPOM: KOMAHIHYI0 cmpoky. B 310M pekume 1oJIb30BaTE b BBOJIUT
C KJIABHATYDPBI KOMAHObL, TIPEIIUCHIBAIONINE BBIIOJHEHNE TE€X WA WHBIX
JeiCTBUi, 8 KOMIIBIOTED TH KOMAHJIbl WCIIOJIHSET W BBIBOIUT HA KPaH
pe3ysIbTaThl; KOTJIA-TO JJABHO UMEHHO 3TO HA3BIBAJIOCH OUG.A10206bLM pe-
HCUMOM DPaADOTHI C KOMIIBIOTEPOM, B OTJIMIHE OT NAKEMHO20 PEHCUMA,
KOT'J[a OITEPATOPHI 3apaHee (JOPMUPOBAJIN TTAKETHI 3aJIaHUIA, TOJIy Y€HHBIX OT
[IPOrPAMMUCTOB, & KOMIIBIOTED 9TH 33/1aHus 00pabaThIiBaj IO Mepe rOTOB-
HOCTH.

I'IepBOHaHaano ,D,I/IaJ'IOFOBbIﬁ pPeXnm pa6OTbI C KOMNbKOTEPAMUN CTpoOUaCA C no-
MOLLIbIO TaK Ha3blBaeMbIX TeseTalinos'?, KOTOpble NpeacTaBasam coboil anekTpome-
XaHUYeCKYIo MULLYLLYIO MALUUHKY, NOAKIOHaeMyto K auHumn ceasu. VicxogHoe npea-
Ha3Ha4yeHue TeneTalinoB COCTOSJIO B nepegadvye TEKCTOBbIX COO6LIJ,eHI/Iﬁ Ha paccTos-
HUN, eu.l,e COBCEM HEOaBHO AN1A CPO4YHbIX COO6LIJ,eHI/Iﬁ ncnonb3oBanwn TtesierpaMmel,
KOTOPbI€ NOYTaNIbOH AOCTABJAM Ha AOM aApecaTy, I'lpl/l‘-IéM nony4yeHHas TenerpaMmma
npeacTaBnsna coboli MONOCKM MeYaTHOro TEKCTa, BblAAHHOrO TeseTalinoM, Bbipe-
3aHHbIE HOXXHUUAMW N HaKJIEEHHbIE HA NJIOTHOE OCHOBAHWE. Pa60TaeT TeneTvain B
LesIOM [OBOJILHO MPOCTO: BCE, 4TO onepaTtop HabupaeT Ha knaBmaType, nepenaér-
CA B JINHNIO CBA3K, a BCé, HTO U3 NNHUWN CBA3N NPULLIO — NeYaTaAeTCA Ha 6yM3re.
Hanpmmep, ecnn Aea TeneTtaiina COeANHNTDL ApPYr C APYroM, onepaTopbl CMOTYT MEXX-
Ay coboil «NoroBopnTb»; COBCTBEHHO rOBOPsI, TeNerpaMMbl Tak 1 MepesaBaunch, C
nonpaBKO|7| Ha TO, 4YTO JINHNWN CBA3N MeXAy TenetainamMmu aBTOMaTUYECKN KOMMYTWN-
POBaINCb MPUMEPHO TaK, KaK KOMMYTUPYIOTCS JINHUU CBSI3W NPOBOAHOI TenedoHuu,
A B HEKOTOPLIX cnyHasax UMEHHO NpPoOBOAHbLIE Teﬂed)OHbl N NCnosib30BasnCb B ponn
JINHNIA CBA3N. TenerpaMMbl 6bIJ'IVI NPaKTN4YE€CKN NOJSIHOCTbIO BbITECHEHbI U3 O6VIXOp|a
paseuTueM LndpoBbIX ceTeli CBSA3U — MobunbHoii Tenedonun n NHteprera.

[MopgkntounTe Tenetalin K KOMMbIOTEPY LOrajasfincb €Lé B 3MOXy MNEPBOro mno-
konenuss DBM; Tenertaiinbl K TOMy BpeMeHU CEPUIAHO MPOU3BOAWINCH AJSt HYXA,
Tenerpacbvn/l n 6bian AOCTYNHblI Ha PblHKE, TO €CTb WX HE Hajo bblno p33p36aTb|-
BaTb, a KOMMbIOTEPHBIM UHXXEHEPAM TOrO BPEMEHMN XBaTasno Apyrux 3abot. PaboTas
C KOMMbIOTEPOM B [MaJIOTOBOM PEXMME C MOMOLLbLIO TeneTalina, onepatop Habupan

14 rrepecHO OTMETUTH, UTO B PYCCKOM S3BIKE CJIOBO <TEJIETANIT» MPOYHO 3aKperr-
JIOCH B KQI€CTBE HaPHUIATEIbHOIO 0O03HAYUEHIS COOTBETCTBYIOIIUX yCTPOUCTB, TOrAa KakK
B aHIVIOSI3BIYHBIX NCTOYHUKAX Yallle UCIIOJIB3yeTCsl TEPMUH «TesenpuaTeps (teleprinter);
JIeJIO B TOM, UTO CJIOBO teletype sIBJIAJIOCH 3aPErUCTPUPOBAHHOI TOPrOBO# MapKOi OJHOTO
U3 IPOU3BOAUTEJIEN TAKOTO OOOPYIOBAHUS.
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Puc. 1.4. Teneraiin ASR-33 ¢ nepdoparopom u ycTpoiCTBOM YTEHHS IIEP-
doment!®

KOMaHAy Ha KJlaBuaType, a OTBET KOMMbIOTEpPA MedaTancs Ha bymaxkHoii nenTe. VH-
TEPECHO, YTO Takoli pexxum paboTbl «NpofepXKancs» Ha yAWBNEHWE AOArO: OH Obin
NOJIHOCTbIO BbITECHEH U3 MPAKTUKN NAnwb K KoHuy 1970-x rogos.

Ncnonb3oBaHume TeneTaiina B Ka4ecTBe yCTPOMCTBA JAOCTYMNa K KOMMbIOTEPY UMe-
JIO O4EeBUAHbIV HEJOCTATOK: PacxXOfoBasioCh O4eHb MHOro bymaru. NepBoHayvanbHO
MMEHHO 3TO CTaso NPUYNHOW MaCcCOBOrO Nepexofa OT TPaAWLMOHHbIX TeneTalinos
K andaBUTHO-UUDPOBLIM TEPMUHAIAM, KOTOpble DblNM OCHaLLEeHbl KNaBMaTypoii u
YCTPOiCTBOM 0TObparkeHnsi (3KpaHOM) Ha OCHOBE 3/IEKTPOHHO-y4eBoli TPpybkn (Ku-
Heckona); BCE, 4To onepaTop Habupan Ha KiaBuaType, NepeaaBanoch B INHUIO CBA3M,
KakK 1 B C/lydae TeneTaiina, a uHopmaumsi, NosyHeHHass U3 JNHWM CBA3W, OTobpa-
)Kasacb Ha 3KpaHe, 4TO MO3BOJSNO He TpaTuTb Bymary.

JkoHoMus Bymary — OTHIOAb HE eAWHCTBEHHOE W AaXkKe He rNaBHOe AOCTO-
WHCTBO 3KpaHa B CPaBHeHWM C Oyma>xHOW NEHTON, BeAb Ha 3KpaHE MOXHO B
noboii MOMEHT M3MeHUTb n30bpaxkeHme B tOOOM €ro MecTe; AAsi TEPMUHAIOB
MPaKTUYecKy Cpasy Obinn BBefeHbl YNPaBAstOLME LENOYKN CUMBOJIOB, U3BECTHbIE
Kak escape-nocnegosaresbHocTu (OT HasBaHusi cneucumsona Escape, umetowero
Kog, 27), Npu NONyHEHUN KOTOPbIX TEPMUHAJ NEPEMELLan Kypcop B YKa3aHHYIO No3u-
LUNIO Ha 3KpaHe, MEHAN UBET BbIBOAUMOIO TEKCTA U T. N.

Ceiivac ancaBnTHO-LMPOBLIE TEPMUHANBLI DObLLE HE BbINYCKAOTCS; NpU HEOD-
XOLVMOCTM C 3TOW POJIbIO MOXET CNPaBUTLCS Nt0bOI HOYTOYK, OCHALLEHHbIV nocne-
JoBaTesibHbIM nopTom unu nepexogHukom USB-serial, ecnn na vém 3anyctuTb co-
OTBETCTBYIOLLEe NporpammHoe obecnedenne. KcraTu, nepeoHadanbHasi HacTpolika
YNOMWHABLLUNXCA BbllWe CEPBEPHbIX MALWIWH, HE NMELWNX BUAEOKAPTbI, NPOU3BOANT-
CSi UMEHHO TaK: CUCTEMHBbIA aAMUHMCTPATOP NOAKIOYAET CBOli pabo4nii KoMnbloTep
yepes COM-nopT K HacTpanBaemoil CEepBepHOIi MaluuMHe 1 3anyckaeT y cebs smy-
NATOp TepMuHana. DTO NO3BOJISIET MPOU3BECTU 3arpy3Ky OMEpaLuOHHON CUCTEMBbI
C BHELIHEro HOCWUTENS, YCTAaHOBUTbL €€ Ha CEpPBEPHYIO MaLUWHY, HaCTPOUTb CBSI3b C
JIOKaNIbHOW CETbIO 1 CPeACTBa YAANEHHOrO AOCTYNA; AasbHelillas HacTpolika, a Tak-
e ynpaBfieHne B XOfe 3KCMayaTaumy obbl4HO MPOU3BOASTCA YAANEHHO MO ceTw,

5 doro c caiita Bukuneyu, cM. http://en.wikipedia.org/wiki/
File:ASR-33 _at CHM.agr.jpg.
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MOCKOJIbKY 3TO yaobHee — HaCTpanBaeMblii KOMMBIOTEP YXKe HE HY>XHO CBSI3bIBaTb
LHYPOM HanpsiMyto € MALUVHOW agMWHMUCTPATOpa.

st 06paboTK! KOMaH I, BBOJAUMBIX TOJIH30BATEIEM, UCIIOIH3YEeTCS CIIe-
nuaJibHasl IIporpaMma — TakK Ha3bIBAEMLIl UHMepNnpemamop KomaHo-
HOU cmpPoKrU. DTa MporpaMMa 0OBIYHO BBIIAET KOPOTKOE NPU2AAULEHUE
7 KJIET, KOT/Ta TOJIb30BaTe/ b HADEPET CTPOKY 1 HaKMET Enter, mocse gero
BBITIOJTHSET JIEUCTBUS, TPeINNCaHHbIe BBEAEHHO! cTpoKoil. B mpocTetinmem
cJIydae Takasl CTPOKa COIEPXKUT OJHY KOMAaHJLy, XOTsl UHTEPIIPETaTop 03~
BOJISIET IIOMECTUTH B OJIHOI CTPOKE HECKOJIbKO KOMAH/T U Jla2Ke KaK-HUOYIb
XUTPO UX CBA3aTh, YTOOBI OHU B3aMMOJIEIICTBOBAIM APYT ¢ apyrom. IlepBoe
CJIOBO KOMAaHJIbI PACCMATPUBAETCS KaK €€ MMsl, OCTaJIbHbIE CJIOBA — KaK I1a-
pamerpsl. HekoTopble mMeHa KOMAaH/[ HHTEPIIPETATOD «3HAET» CaM, TaKue
KOMAH/IbI HA3BIBAIOTCH 8CMPOEHHBLMU; BCE OCTAIbHBIE MMEHA HHTEPIIPE-
TaTOP CYMTAET MMEHAMU BHENIHUX IIPOIPAMM, HAXOIUT Ha JUCKE HYKHBIE
ucroHsieMble (paiiIbl U 3aIyCKaeT UX.

Wuorma MOXKHO yCJIBIIIATH, 9TO CHUCTEMBI cemeiicTBa Unix sKOOBI
HEYDOOHDBL OAA TOADI0BANENS, NOTOMY HINO TAM NPUTOOUMCA PAOOAMY C
KOMAHOHOT cMPoKkotl. DTO, PA3yMeeTcs, MU, NCTOKAMHI KOTOPOTO CJLyKaT
neperyTanible TPUYUHBL U cjieacTBusi. OMpoBEpruyTh 3TOT Mud MPOIIe
npocToro. Bpsit jin KTo-HUOY b, KTO XOTsI ObI pa3 Bujie HOyTOyK oT Apple,
3asBuT, 4ro B MacOS X orcyrcrByer rpadpudecknii nuaTepdeiic mojib30Ba-
TeJisl; HA0DOPOT, OH TaM €JIBa JIU HE CAMbBIN «Pa3BECUCTHIT». BOIbITMHCTBO
«OOBIYHBIX» IOJIF30BATE/IENl ITUM BIIOJIHE YIOBJIETBOPSIETCSI, HO KOTJa Ove-
peiHO#t MakOYK OKa3bIBaeTCs B pyKax IPodeCCHOHAJIA, CPEIU BCErO BEJIU-
KoJjienns Tpadudaeckoro mHTepdeiica 6ne3anto 0OOHAPYKUBACTCA IMYJIATOP
TepMUHAJIA C TPUTJIAIIIEHNEM KOMAHTHONR CTPOKH.

[TpakTudecku TO Ke caMoe MPOUCXOAUT Ha COBPEMEHHBIX JINCTPHUOYIHSTX
cBODOOJIHO pacrpocTpansgeMblx UniX-CHCTeM, OPHEHTUPOBAHHBIX HA KOHEY-
HOT'O TIOJIb30BaTesisi. Bpocaercs B ryia3a pa3Hoobpasue rpaduaeckux 060-
JIOYEK, WUCIOJIb3yeMbIX TaM. Kak y»Ke roBOpMJIOCh, rpadUdecKuii WHTEpP-
deiic nosib30BaTEN 3/1€Ch HE SBJSIETCH YaCThIO OIEPAIMOHHON CHCTEMBI;
6oJIbIlle TOTO, B OTJIMYME OT KOMMEDUYECKUX CHUCTEM, BKJIIOUYAIOININX Ty K€
MacOS X, BHeIIHUIT BU/T TI0JIb30BATEILCKOI0 HHTEepdeiica B TPaIAIIMOHHBIX
cUcTeMax He 3aIlliT HAMePTBO B IPadUUIECKYI0 HAJCTPOIKY, a Pean3yeTcs
OTJEIbHOM ITPOrPAMMOL, KOTOPas HA3LIBAETCA OKOHHBIM MEHEIHCEPOM.
[Tonb30BaTEe I MOXKET BBIOPATH TOT BHEIIHWN BUJ U (DYyHKIIMOHAJIHLHOCTH
OKOHHOI CUCTEMBI, KOTOPBIE eMY Y/I00Hee, a IIPU OIIPeIeJIEHHOI CHOPOBKE —
MEHATH BUJ U [TOBEJEHIEe OKOHHON CHCTEMbI, HAIIPUMED, B 3aBUCUMOCTA OT
HACTPOEHUsI, TPUIEM TIPSIMO BO BpeMsl PabOTHI, JlaKe He 3aKpbIBasi OKHA
3aIlyEHHBIX TTPUIOKEHUH.

Pazymeercs, mist Linux u FreeBSD maBHo cyimmecTByIoT, KpoMe mpode-
ro, U «MKOHOYHBbIE» (DAMJIOBbIE MEHEYKEPhI, TPUIEM UX HAIUCAHO JTOBOJIb-
wo muHOoro — Nautilus, Dolphin, Konqueror, PCManFM, Thunar, Nemo,
SpaceFM, ROX Desktop, Xfe u apyrue; emé mwupe mnpejcraBieHbl 06yx-
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Puc. 1.5. Tepmunan vt10017

namnesvroe Paiinioevie menedrcepvl, TPOTOTKAIONINE TPATUIINN 3HAMEHHU-
toro Norton Commander: 310 Tekcrosbiit Midnight Commander, a Tak:ke
rpadudeckue gentoo (ero He cjeiyer IMyTaTh ¢ OJHOUMEHHBIM JIUCTPUOYTU-
oM Linux), Krusader, emelFM2, Sunflower, GNOME Commander, Double
Commander, muCommander u T. 11. Tem He MeHee MHOTHE ITPO(DECCHOHAJIBI
MPEIIOYUTAIOT PAbOTATh ¢ (pailjlaMi — KOIMUPOBATH UX, IEPEUMEHOBBIBATD,
COPTHPOBATH 110 OT/IETLHBIM KaTaioram ', mepe6pacesarh ¢ 1ucka Ha JIUCK,
VJIaJIsiTh — C IIOMOIIBI0 KOMaH ] KOMAaHHOW CTPOKH. DTO O0bICHAETCS Ol
HHUM OYeHb IIPOCTBIM (hakToM: mak deticmeumenvro ydobree u bvicmpee.
Wnrepecno, 4T0 cpejicTBa KOMAHJIHOM CTPOKM HPHUCYTCTBYIOT U B CH-
cremax cemeficrBa Windows; mosryquTh OKHO TEPMUHAJA C COOTBETCTBYIO-
UM [PUTJIAIIEHIEM TaM MOYKHO, €CJIM HAYKATh CAKPAMEHTAIHLHYIO KHOIKY
«ITyck» (Start), BeIGpaTh B MeHIO IyHKT «Bpimonxurs» (Run) u B Kauectse
WMEHH KOMAaH/Ibl BBECTH TPU OYKBBI «cmdy»; HO CTaHIAPTHbBIN MHTEpPIIpeTa-
TOp KOMaHJIHOI cTpoku 1oyl Windows odYeHb TPUMHUTHBEH, MUCIIOJIH30BAThH
€ro HeyJI00HO, a OOJIBLIIMHCTBO MOJIb30BATE e JaKe He MMOI03PEBAIOT O €ro
cyniecrBoBanuu. [Ipodeccnonasam oH ToXKe He IOAXOMNUT, TAK U9TO B MHUPE
Windows marke OHE BBIHYKJIEHBI 00XOINTHCS IpadudecKkuMu nurepdeiica-
MU, 3aIefICTBYSI KOMAHTHYIO CTPOKY TOJIBKO B PEJIKUX CIYUasax, KAK MPABH-

17Tam e, cm. http://en.wikipedia.org/wiki/File:DEC_VT100 _terminal.jpg

16B naie BpeMsi B X0y TEPMUH <IIAIKa»; STOT TEPMHUH, HA CAMOM J€JI€ O3HATAIOIHIL
3J1eMeHT IpadudIecKoro uarepdeiica — TO CAMOE «OKOIIKO C HKOHKAMH» — HENPUEMAEM
J1J1si UMEeHOBaHUsi 00 beKTa (PailsloBOll cucTeMbl, CojleprKaliero nmeHa gaiyios. B yactao-
CTH, NaNKu COBEPIIEHHO He 00S3aTesIbHO KaK-IubO MPEeCTABIEHbl HA JHUCKE, & UKOHKHU
B HUX He 00si3aHBI COOTBETCTBOBATH hailjiaMm; B TO Ke BpeMs ¢ dailylaMu U KaTajiora-
MU MOXKHO paborarTh 6e3 «I[alloK» — HU JBYXIaHEJbHbIE (DailjIOBble MeHeIXKepbl, HU
KOMAaH/IHas CTPOKA HUKAKHUX <IAIIOK» He MOAPa3yMeBalOT. B 3TOH KHUrEe MBI HCIIOJb-
3yeM KOPPEKTHYIO TEPMUHOJIOTUIO; TEPMUHBI «KATAJIOT» U «JIUPEKTOPHSI> MBI CUMTAEM
PaBHOIPABHBIMY, 8 CJIOBO «IIAIKa» MOABJISETCS B TEKCTE JIMIIbL TOTJA, KOTJa TpedyeTcs
HAIIOMHUTB O €r0 HEYMECTHOCTH.
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JIO, CBSI3aHHBIX C OOCJIy>KHBaHUHEM cuCTeMbI. [IporpaMMucCThbI, TPUBBIKIITHE
K Unix-cucremMam 1 IO Te€M HJIM UHBIM IIPUYMHAM BBIHYKJEHHbIE PAOOTATH
¢ Windows, 9acTo ycraHABJIMBAIOT TaM IepeHecéHHbIe n3-mof, Unix mHTEP-
IpeTaTopbl KOMAHIHON CTPOKM; HAIIPUMED, TAKOW MHTEPIPETATODP BXOJUT
B naker MinGW.

Komneuno, komangaast cTpoka TpebyeT HEKOTOPOTO 3a4NOMUHAHUA, HO KO-
MaHJ, KOTOpbIE MPUJIETCsI 3allOMHUTH, HE TAK MHOI'O; MEXKJy TeM rpadu-
Jeckne WHTepdeiichbl, HeCMOTPsI Ha BCE 3asBJIEHUs 00 UX <«UHTYUTHUBHOM
MOHSATHOCTHY, MOHCE GOIHYNCIAIOM MHO20 €20 3ANOMHUMD: IEr0 CTOUT
OIHO TOJILKO ncnojib3opanue kjasuin Ctrl u Shift B couerannu ¢ «MblIi-
KOIi» IPU BBIJEJIEHUM 3JIEMEHTOB (3TO €lIé JOBOJLHO IPOCTO, MOCKOJBKY
pe3ysbTar cpa3y Ke BUJIEH) M [IPH KouupoBaHuu (baiiljioB, UX nepemere-
HAW U CO3JaHnm <«spJblkoBy. ObOyueHune pabore ¢ rpaduIecKUMu HHTEP-
deiicamu «C HyJIsI», TO €CTh KOTJa 00yJaeMbIil BOODIIE HE UMEET HUKGK020
OIBbITA PADOTHI ¢ KOMIIHLIOTEPOM, OKA3bIBAETCH HA IIOBEPKY TsKEJIee, IeM
obydenne padoTe CO CPEACTBAMU KOMAHIHOW CTPOKHU; IMUPOKAS IIyOJIMKA
IMIOTUXOHBKY IE€PECTAET 3aMedYaThb 3TO IIPOCTO IOTOMY, YTO CEHYaC JIFO/H
HA4YMHAIOT [IPUBBIKATDH K rpadutdeckum uaTepdeiicaMm ¢ IOIIKOILHOTO BO3-
pacTa B CHJIy UX IIMPOKOrO PACIPOCTPAHEHUS — KOTOPOE, B CBOIO OYEPEb,
SIBJISIETCsI CKOpee pe3yJsibraroM ycuinii PR-monpasiesiennii onpeiesiéHHbIX
KOMMEPYECKNX KOPIIOPAIIHii, HEXKEJN CJIEICTBAEM BeCbMa COMHUTEJHHOIO
«ymobcrBay rpadudecknx nHTEPdEcoB. HacTo moJb30BaTE b TPUBBIKAET
He K rpadudyeckoMy nHTepdeiicy B IPUHINIE, & K KOHKPETHOW BEPCUU Ta-
KOBOI'O U OKa3bIBAETCs COBEPIIEHHO OECIIOMOIIEH, HAIIPUMED, IIPU [IEPEXO0/Ie
Ha [IPYTYIO BEPCHUIO OIEPAITMOHHON CHCTEMBI.

Koneuno, npexie ueM cpejictBa pabOThI ¢ KOMAHIHON CTPOKOM cTaJm
JIeCTBUTEJIBHO YI0OHBIME, UM IIPUIIJIOCH IIPOWTH JIOJITH IIyTh COBEPIIEH-
crBoBanus. COBpeMEHHbIE HHTEPIPETATOPHI KOMAH IHOW CTPOKHU «IIOMHSIT»
HECKOJIBKO COTEH ITOCJIETHAX BBEJEHHBIX IOJIB30BaTEIEM KOMAaH U MO3BO-
JISIFOT OBICTPO U 0€3 YCUJINil HATH HY>KHYI0 KOMAaHJIy CPeIU 3allOMHEHHBIX;
KPOME TOT'O, OHU ITO3BOJIAIOT PEIAKTHPOBATH BBOAMMYIO KOMAHIY C IIOMO-
MBIO KJIABUIN «CTPEJIOK», «yTaJblBaThby HMs (bailjia MO MEPBBIM BBEIEH-
HBIM OyKBaM, HEKOTOpbIE BapuaHTbl MHTePdeica KOMaHHON CTPOKU BbI-
JAIOT IIOJIb30BATEI0 KOHTEKCTHBIE TIOJCKA3KH OTHOCUTEIBHO TOTO, YTO €Ié
MOXKHO HAIUCATHh B TOW YaCTHA BBOAMMOII KOMAaHIbI, U T. 1. Pabora ¢ Takoit
KOMAaH/IHOW CTPOKOI IIPU YCJIOBUU XOPOIIEro YPOBHSI BJIAJIEHUS] €10 MOXKET
[IPOUCXOUTD 8 Pasovl U dagkce 8 JecAMKYU pa3 bvicmpee, IeM BBITIOTHEHNE TeX
2Ke JIeHCTBUIl C MOMOIIBIO CKOJIb YTOJHO «HABOPOUEHHOTO» I'PAdUIECKOrO
untepdeiica. [IpecraBbre cebe, K TpuMEPy, YTO BbI BEPHYJIUCH U3 TOE3]I-
ku B [lapmxk m xoTnTe CKOMMpOBaTH Ha CBOit KOMIIBIOTED (poTorpadun ¢
KapToukn poroamnmapara. KoMamabt

cd Photoalbum/2015
mkdir Paris
cd Paris
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mount /mnt/flash
cp /mnt/flash/dcim/*
umount /mnt/flash

C Y46TOM aBTOJOIOJIHEHUs MMEH (DailjIoB M HCIIOJIb30BAHUA UCTOPUHU KO-
MaHJ MOXKHO, He OCOOEHHO TOPOIISICh, HAOPATD 32 IIEeCTh-CEMb CEKYH/I, BE/Ib
OOJIBIIIYI0 YaCTh TEKCTa BOOOINE He MPUAETCS HaOMPATh: CKOpee BCEro, y
BacC B JIOMAaIIIHEM KaTaJore TOJIBKO HMMsI HojKaTajiora Photoalbum Haun-
HaeTcss ¢ Ph, Tak 9TO JOCTATOYHO OyaeT HabpaTh TOJMBKO 3TH JIBE OyK-
BBbI, HaXKaTh KJjaBuiry Tab, U KOMaHIHBI UHTEPIIPETATOP JOIUIIET WMSI
Photoalbum, yciy:K/JMBO IOCTABUB IIOCJIE HErO KOCYIO 4epTy; TO 2Ke ca-
MO€e MOKHO CZleJIaTh IIpu Habope KoMaH bl «mount /mnt/flashs (kaTasor
mnt — CKOpee BCEro, €IMHCTBEHHBI B KOPHEBOM KaTaJlore Ha4YMHAeTCs C m,
a ero nojakaraJsor flash — ckopee Bcero, eIMHCTBEHHDIN, KOTOPBIA Ha4Yu-
Haercs ¢ f); BMecTo «cp /mnt/flash/dcim/* .» ONBITHBIN [I0JH30BATEIb
nabepér «cp !:1/dcim/* .», a wHTEpHpEeTaTOp BMECTO «!:1» MOmCTaBUAT
TIEPBLINT apTYMEHT TPEJIBbIIYINell KOMAH b, TO eCTh «/mnt/flashy; KomaH-
ay «umount /mnt/flash» mHabuparh He HYKHO, JOCTATOYHO Oy/1eT HAOPATDH
<«ulmy» (BMecTO !'m GyJer moJCTaB/ieH TEeKCT MOC/IeHEl KOMAH b, HAUUHAB-
Ireficsi ¢ m), WK IIPOCTO HAXKATh J(BA Pa3a CTPEJIKY BBEDX U B IIOSIBUBIIENCST
Ha 9KpaHe KomaHe mount /mnt/flash m06aBUTH B HAYAI0 OYKBY U.

Ecsu Te ke nmeficTBus BBIIOJIHATE Yepe3 HHTEPGENC ¢ MUKTOrPAMMAMU,
TO BaM IOHAJIOOUTCsI CHAYAJIA MIEJTIKAMU «MBIIIKU» JT00PATHCS 10 COIEP-
2KIMOTI'0 KapTO4YKH, 3aT€M, UCIIOJIb3Yys «MBIIIKY» B COYETaHUU C KJIaBUIIEH
Shift, momeTuTsh Bech Crucok (ailjioB, TPaBoil KHOMKOM «MBIIIKIY> BBI3BATH
KOHTEKCTHOE MEHIO, BHIOpAaTh B HEM JEfCTBHE «KOIMPOBATH», 3aTeM Haii-
TH(BCéT@NﬂIH«}H@ﬂqKaMM:«MbHHKH»)KaTaﬂOFPhotoalbum/2015,CHOBa
BbI3BATh KOHTEKCTHOE MEHIO, CO3JIaTh IIOAKATAJIOr Paris, JIBOMHBIM IIe/I49-
KOM 3alfiTu B HEro u, HaKOHEIl, BbI3BaB KOHTEKCTHOE MEHIO B TPETUl pas,
BBIOPATH B HEM MYHKT «BCTaBUTBH». Jlaxke ecim BCE jesaTh OBICTPO, ¥ Bac
Ha 3Ty IPOIEeAyPy YIHJIET HUKAK HEe MEHbIIE JIBaAIATH-TPUIIIATH CEKYH/I, &
10 u 60sbine. Ho 910, Kak HE CTpaHHO, HE IJIaBHOE. KCu BB, K IIPUMEDY,
OUeHb YacTO Konupyere dhoTorpaduu K cede Ha JUCK, TO C UCIOJIH30BAHU-
€M KOMaH/IHOM CTPOKH 3Ty IPOIE/lypPy MOXKHO aBTOMaTU3UPOBATh, HAIINCAB
TaK HA3BIBAEMBIN CKPUNIM — OOBIYHBIN TEKCTOBBIN (aill, COCTOSIIMIT U3
koMmaH1. JIyis1 HaIIero mpuMepa CKpPUIT MOYKET BBITJISJIETh TaK:

#!/bin/sh

cd Photoalbum/2015
mkdir $1

cd $1

mount /mnt/flash

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

HO OIBITHBIN II0JIb30BaTeJIb, CKOpee BCEero, HalluimeT CKPUIIT bosiee TUOKO:
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#!/bin/sh
DIR=Photoalbum/2015
[ "$1" =" ] && { echo "No dir name"; exit 1 }

mkdir $DIR/$1

mount /mnt/flash

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

Ecin rtemepp HazBaTh J000 W3 STUX JBYX CKPHUIITOB, HAIPUMED,
getphotos, To B ciejyronuii pa3, Korja moTpedyercss CKONMUPOBATH HOBBIE
dororpadun (nanpumep, o Bosspamiennu u3 Munana), 1ocTarodHo Oymer
JaTh KOMaHILY

./getphotos Milan

C rpadwudeckumu nHTEpdEiicaMn Takoil (POKyC He MPOXOJUT: B OTIHYINE
OT KOMaHJI, IBUYKEHUS U IIEJTIYKA «MBIIIKI» He MOIAI0TCsd (DOPMaIbHOMY
OIMCAHUIO, BO BCSIKOM CJIYYae, JIOCTATOYHO IIPOCTOMY JJjIsl IIPAKTHIECKOTO
WCIOJIb30BAHUS.

Ormernm, 49TO 3amyckaTh IpadudecKue/OKOHHbIE MPOrPAMMBI TOXKE
[paBUJibHee U3 KOMAHJHON CTPOKMU, HEXKEJIM UCII0JIb30BaTh JIJIs 9TOI'0 BCe-
BO3MOXKHBIE MeH0. Hampumep, ecin BbI 3HaeTe aJipec caiita, HA KOTODPBIi
XOTHUTE TMONACTh, TO JJIs 3aIlyCcKa Opay3epa IpoIe BCero JaTh KOMaHIY:

firefox http://www.stolyarov.info &

Camo nMsl 3aIrycKaeMoil mporpaMmbl (B JaHHOM ciaydae firef ox18) HEe Ha-
CTOJIBKO JJTUHHOE, YTOOBI ¢ ero HaOOPOM MOIJIH OBITH KAKHE-TO ITPOOJIEMBI,
0CODEHHO C yYETOM aBTOJONOJIHEHNS — HAIIPUMED, aBTOPY HA ero KOMITBIO-
Tepe OKa3aJIoCh JIOCTATOYHO HAOPaATh TOJHKO OYKBBHI fir m HaxkaTb Tab;
Hy a aJIpec caiiTa BaM BCE PaBHO IPHUIIIOCH Obl HAOPATH HA KJIABHATYDE,
TOJIBKO, BO3MOXKHO, HE B KOMAHJIHOI CTPOKE, & B COOTBETCTBYIIEM OKOIIKE
6payazepa.

[IpumedaresbHa BBIPA3UTEbHAST MOIIb COBPEMEHHBIX KOMAHTHBIX HH-
TEpIpPeTaToOpOB: HAIPUMEDP, B HUX MOXKHO HCIIOJb30BATH TEKCT, BHIBEIEH-
HBII OJIHOI KOMaHJIOM, B KA4eCTBe YaCTU JPYToil KOMaHIbI, He TOBOPSI Y2Ke O
TOM, YTO Pe3yJIbTaT PabOTHI O/IHOI TPOrpaMMBbI MOXKHO HAIIPABUATH HA BXOT
JPYTo#l MpOrpaMMbl, I TAKUM 00OPa30M IMOCTPOUTH IEIYIO IENOYKY IPeod-
pasoBanuii nudOpPMAIUH, HA3BIBAEMYIO kKongetepom. Kaxias nmporpamma,
MTOSIBUBINASACSA B Balllell CHCTEME, B TOM YHCJI€ U HAIMCAHHAS JIMIHO BaMH,
MOXKeT OBbITh UCIIOJIb30BaHA B OECKOHEYHOM KOJIMIECTBE COYETAHUU C JIPY-
TUMH [IPOTPaAMMaMU ¥ BCTPOEHHBIME CPEJCTBAMU CAMOI'O MHTEPIIPETATOPA

1801naas momxmoe momynapHocTH firefox, aBTOp TeM He MeHee CUHTAET HEOGXO-
OUMBIM OTMETHTBH, UTO CaM OH 39TOT Opay3ep mepecras wucrnoib3oBarb B 2018 roxy
U3-32 HEOIIPABIAHHOIO <«yTsXKEJEeHUs» ero rpadudeckoro marepdeiica u nepemeés Ha
palemoon.
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KOMAH/IHOM CTPOKH; IIPU ITOM BbI MOXKETE BOCIIOJIb30BATHCS IIPOIPaMMa-
MU JPYTUX aBTOPOB I TAKUX Ilejlell, O KOTOPBIX UX aBTOPHI JlaKe He
mozio3peBasin. Boobie, ecau BO3MOXKHOCTH TrpadUYecKOro HoJIb30-
BaTeJIbCKOTro nHTepdeiica orpaHnydennl panTa3ueil ero paspador-
YUKa, TO BO3MOX>KHOCTH IIPAaBUJILHO OPraHWM30BAaHHOI KOMAaHIHOM
CTPOKU OTPAaHUYEHBI TOJIBKO BO3MOXKHOCTSIMU KOMIIBIOTEPA.

OTU BO3MOXKHOCTHU, BO BCIKOM CJIydae, 3aBeJOMO CTOST TOr0, YTOOBI UX
U3y4IUTh. I{OHG“IHO7 Opeo0JIeTh BJINAHNE IIPpOoIIalaH /bl «COCI)TBeprIX» MOH-
CTPOB U yOEINUTH BCEX IOJIH30BATENENl KOMIIBIOTEPOB IE€PENTH Ha KOMAaH/I-
HYIO CTPOKY — 3aJlada B COBPEMEHHBIX YCJIOBHUSX HEpeaJIbHasl; HO, KOJIb
CKOPO BbI YATaETe 9Ty KHUTY, [T0-BUIUMOMY, BBl HE COBCEM OOBIYHBII I10JIb-
30BaTesb. Tak BOT, JJisi mpodeccuoHasa B cdhepe nHPOPMAITMOHHBIX
TEeXHOJIOTUI CBOOOIHOE BJIA/IEHNE CPEeICTBAMU KOMAH/ITHOM CTPOKU
NPAKTUYECKU 00S3aTeJbHO; OTCYTCTBUE ITUX HABBIKOB PE3KO CHUXKa-
eT Ballly IIEHHOCTHb Kak crenuaiaucta. Kpome Toro, nunrepdeiic KoManIHoi
CTPOKH OKAa3bIBAETCH UPE3BBIYAIHO IOJIE3EH B X0 HAYAJIBHOIO 00ydeHMUs
MIPOrPaMMUPOBAHUIO, €CJIU YIOJIHO, B KauecTBe yueOHOro mocobusi. [Ipmun-
HBI 3TOTO MOJIPOOHO HM3JIOKEHBI B «METOINIECKOM HPEIUCIOBANY», HO OHO
MOXKET OKA3aThCHA HEIOHSITHBIM JIJIsi HECIEINAJINCTA; B TAKOM CJIydae aB-
TOPY OCTa€TCsl TOJBKO IPOCUTH YHUTATEJNsl Ha HEKOTOPOe BpEeMsi IPUHSITH
BayKHOCTh KOMAH/HOI CTPOKHM HA BepYy; 3TO HEHAJOJIIO, BCKOPE BaM BCE
CTaHeT MTOHSATHO.

Best Hama kHura HammcaHa B IPEIIIOIOKEHIH, 9TO HA BAITEM KOMITbIO-
Tepe YCTAHOBJIEHA Ta WJIK MHAs CUCTeMa ceMelicTBa UnixX U YTO BBI UCIOJIb-
3yeTe i PabOTHI ¢ KOMITHIOTEPOM HUHTepdeic KOMAHIHON CTPOKH; TOMY,
KaK 9TO JIeJIAeTCsl, TOCBSIIEH OCTATOK ITOM IJIABBI. XOTsI MBI yKe TOBOPUIIN
006 9TOM B IIPEIUCIIOBUH, HO COYTEM yMECTHBIM ITOBTOPUTH: €CJIM BBl XOTHUTE
9IeMy-TO HAYIUTHCS C MTOMOIIBIO 9TOI KHUTH, HHTEep(deiic KOMaHIHO CTPO-
KM JOJIZKEH CTaTh JJIT BAC OCHOBHBIM CIIOCOOOM IOBCEIHEBHONH pPabOTHI C
KOMIIBIOTEPOM, IIPUYEM 5TO JIOJXKHO IIPOU30MTU KAK MOXKHO PaHBbIIIE.

1.2.2. Uctopusa OC Unix

B konme 1960-x romoB koHCOpImyM B cocraBe KoHIepHa General
Electrics, Maccauycerckoro rexuosornueckoro uacturyra (MIT) u nccie-
nosarebekoii komnanuu Bell Laboratories (#a Tor MoMeHT — nozpasesie-
nuga AT&T) paspabarbiBanu onepanuonnyio cucremy MULTICS. O mpoek-
te MULTICS nHOT1a rOBOpSIT KakK O HeyIadHoM; Tak uiu uHade, Bell Labs B
HEKHUil MOMEHT U3 MpoeKTa BhInLIa. B uncio corpyaunkos Bell Labs, ygact-
BoBasmux B mpoekte MULTICS, Bxomun Ken Tommcon. Ilo omnoit u3 je-
PeHJI, TOTJa er0 NHTEPeCcoBaJia HOBasl Ha TOT MOMEHT 00JIaCTh IIPOrPAMMU-
pOBaHUsT — KOMIIBIOTEPHBIE UIPBI. B CHIIY [TOPOrOBU3HBI BHIYUCIATETHHOM
Texaukn Toro Bpemenu y Kena Tommcona ObLin ompenesiéHHbIE CI0KHOCTH
C WCIOJIb30BAHMEM KOMIILIOTEPOB JIJIsi PA3BJIEKATEIbHBIX I[eJIeil, TO3TOMY
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oH 3amHTepecoBaJicss umesieiics B Bell Labs marmmunoit PDP-7; sra mammu-
Ha ObLIa y2Ke MOPAaJIbHO YCTapeBIlIeil U, KaK CJIeJICTBUE, IPETEHIEHTOB Ha
Heé ObLI0 He Tak MHOrO. CHCTeMHOe MporpaMMHOe O0ecliedeHne, BXOIUB-
mee B CTaHJAAPTHBINA JIJIsi TOM MAaIlMHbBI KOMILIEKT, TOMIICOHA HE yCTPOWJIO,
U, TI0JIB3YsICh OIIBITOM, 1ojry4eHHbIM B ipoekTe MULTICS, on Hanucas jijist
PDP-7 cBoro oneparmonnyio cucremy. IlepBornagasisao cucrema Tommcona
ObLIa d6YT3aaUHON, TO €CTh MO3BOJIsIIA 3aIlyCK JIBYX HE3ABUCHMbBIX IIPO-
I[IECCOB — IO YHCIIY TOJKIIOUEHHBIX K PDP-7 TepMunasos [2].

Hassanue UNICS (no anasoruu ¢ MULTICS) B miyTky npezjioxui
Bpaitan Kepauran. Hazsanue 3akpenuioch, ToJbKO nociegane Oyksol CS
OBbLIN O37Ke 3aMeHeHbl Ha OJIHY X (IIPOM3HOINEHNE TIPH 9TOM He U3MeHH-
Jsoch). K Keny Tomiicony B ero paspaborke upucoeaunuiics Jennuc Purau,
¥ BIBOEM OHU IIEPEHEC/IN CUCTEMY Ha 00Jiee COBEPITIEHHbBIIT MUHUKOMITLIOTED
PDP-11. Torza ke BO3HUKJIA HJes IEPenucaTh cucreMy (110 KpaiiHed me-
pe, KaK MOXKHO OOJIBIINYIO €€ 4acTh) Ha 3bIKe BBICOKOrO ypoBHs. Tomucon
MIOTIBITAJICS WCIIOJIB30BATD JIJIsi 9TOrO yCedEHHbIN nuajekT sizbika BCPL,
KOTODBLIii OH HaszBaja «By» (uuraercs «Om»), HO A3BIK OKA3AJICA JJIF ITOrO
CJTUINKOM TTPUMHUTHBEH: B HEM He OBLIO JIaXKe CTPYKTYPHBIX JAHHBIX. PuTan
MIPE/UTOXK T PACIIIUPUTD S3bIK; JIJIsT HA3BAHUSA TIOJTY IUBIIIETOCS A3bIKa aBTO-
PBI HCIIOJIB30BAJIHN CJIEYIONYI0 OyKBY aHIVIMIICKOro ajidasuTa mnocse «By —
6ykBy «C», KOTOPYIO, KAK U3BECTHO, MMO-aHIVIMIICKN HAa3bIBAIOT «Cu».

B 1973 roxy na Cu ymasocs nepenucarsb CO3maHHy0 TOMIICOHOM crcTe-
My. Jljist Toro Bpemenu 1o ObLI 60J1e€ IeM COMHUTEJIBHBII MIar: TOCIOACTBO-
BaJla, TOYKA 3PEHMsI, 9TO BHICOKOYPOBHEBOE IIPOIPAMMUPOBAHUE C YPOBHEM
OIEPAIMOHHBIX CACTEM IPUHIUINAJIHHO HECOBMECTUMO. Bpems moka3zaiio,
OJIHAKO, 9TO UMEHHO STOT IIAr OIPee/ i Ha MHOTO JIET TeHIEHIIUN Pa3BU-
TUsT UHIyCTpuHu. Z3bIK nporpammupoBatusi Cu U OlepalioHHasi CUCTEMa
Unix COXpaHSAIOT HOIMYJISIPHOCTD CILYCTS IIOYTH [IOJIBEKA JIET [TOCJIE OIICHIBA~
eMbIx cobbiTuit. [lo-Bumumomy, mpudanHa B TOM, 9T0 Unix okazaJics mepBoit
OIEPAIMOHHON CUCTEMOIl, IIEPEeIMCaHHON Ha, sI3bIKEe BHICOKOIO ypoBHs, a Cu
CTAJI ITUM SI3BIKOM.

B 1974 rony Bemmia crarbsa Tommcona m Putam, B KoTOpOil OHEM pac-
ckazaJim 0 cBoux JocrikeHusix. PDP-11 Ha ToT MOMeHT ObLIa MaIUHON
BECbMA TOIYJISIPHOMN, YCTAHOBJIEHHOW BO MHOTIMX YHUBEPCHUTETAX W JIPYTHX
OpraHU3aIusgX, TAK YTO MOCJ€ BBIXO/A B CBET CTATHU HAILIOCH HEMAJIO 2Ke-
JIAIOIINX MTOIIPOOOBATH BOCIIOJIB30BaThCsl HOBOI cuctemoii. Ha aToM ncropu-
YeCKOM dTalle BayKHYI0 POJIb CHIrpaJsio ocoboe nojioxkenne kommnanuun AT&T:
AHTUMOHOITOJIbHBIE OIPDAHUYIEHNUsT HE TIO3BOJISIIN €l yIaCcTBOBATD B KOMITBIO-
TepHOM OU3HECe, Kak 1 BOOOIIE B JII000M OusHece 3a 1Ipe/iesaMu TesieOHnN.
B c¢Ba3u ¢ atum kormn Unix ¢ HCXOMHBIMU TEKCTAMHU [TPEJIOCTABIISIIICH BCEM
JKEJIAIONINM Ha HeKOMMepdYeckoit ocuoBe. CorsacHo onnoit u3 jereny, Ken
ToMIICOH MOANMCHIBA KaXKIbIl SK3EMILISp, 3alUCAHHBIN Ha O0OMHY Mar-
HUTHOII JIeHTBI, cioBaMu «c J1060Bbi0, Ken» (love, ken) [3]. Cieayrormum
CEpbE3HBIM TIAroM cTaJjl meperoc Unix Ha HOBYIO apXUTEKTypPy. DTa Hies
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6bL1a BeIBUHYTa Jlerrucom Purun u Credparom JIxxoHCcOHOM 1 onpoboBa-
Ha Ha MammHe Interdata 8/32. B pamkax sToro npoekra JI:KoHCOH paspa-
boras nepenocumvili Komnuaamop Asvika Cu, CTABIINIL €1BA JIX HE TEPBBIM
IEPEHOCUMBIM KOMIIMJIATOPOM B ucTopun. [lepeHoc cucrembl ObLT 3aBEpIIEH
B 1977 rony.

Baxneitmuit Bkiag B pazsurre Unix BHECTH HCCIEIOBATENN U3 YHU-
Bepcurera beprimm. Omaa m3 Hambosiee momysisipabix BeTrok Unix, BSD,
[peJICTaBjieHHasi B HACTOsIIllee BpPeMsl TaKUMM crucremMamu, Kak FreeBSD,
NetBSD, OpenBSD u BSDi, 6bu1a co3mana uMEeHHO TaM; COOCTBEHHO TO-
Bopst, akpoauM BSD osuauaer Berkeley Software Distribution. Uccnenosa-
Hud, cBa3aHuble ¢ Unix, HaYaauch 371echb B 1974 romy; ompeeiéHHyIO0 POJTh
coirpasn Jsiekiinn Kena Tomriicona, npounrannbie B Bepkim 8 1975-1976 rr.
[TepBast Bepcust BSD 6buia cozmana B 1977 roxy Bunnom Txoem.

B 1984 roxy ¢ AT&T mnociie pa3mapobiieHusi OHOrO M3 €€ Imojpasie-
JileHu# ObLTN CHATHI AHTUMOHOIIOIbHBIE orpanndenusi; MeHezkMeHT ATE&T
HadYaJ CTPEMUTEIbHYIO0 KOMMepIuam3anmio Unix, cBOOOIHOE pacopocTpa-
HEHUE MCXOJHBIX TeKcToB Unix 6bLIO mpekparieHo. llociemyroriye roisl
03HAMEHOBAJINCH IIPOTUBOCTOSHUAMA U U3HYPUTEJILHBIMU CYAEOHBIMU TSXK-
bamu Mexk Ty pazpaborumkamu Unix, B 9aCTHOCTH — MEXKJy BCE TOil Ke
AT&T u xomnanueir BSDI, nplrapmieiicsa npogo/zkKarh pa3paboTK Ha OC-
nose BSD. HesicHocTu ¢ opuaudeckum crarycom BSD 3aropmosuiu passu-
e Bcero Unix-coobmiecrBa. Haunnas ¢ 1987 roga B Bepkin npoBommimcs
paboThI 10 yIAJIEHUIO KOJIa, saBJjsonerocs: coocrserroctbio AT&T, us cu-
crembl. [IpaBoBbIe criopbl ObLIN yperyJaupoBaHb! Julib B 1993 romay, Korma
AT&T upogmana coé noppasmenenne, 3anumasiieecss Unix (Unix Software
Labs, USL) dupme Novell; ropucrsl nocienueil unenTuduiupoBai mpu
u3 18000 (!) daitos, cocrapisBine NeHCTBUTENBHBIA IPEJIMET CIIOpa, U
3aKJ/II0YU/IN C yHUBepcuTeToM Bepkimm corsamrenne, yCTpaHUBIEE PA3HO-
TJIACHSI.

IToka paspaborauku Unix ObLIn 3aHATH MEXKJI0ycobuIieil, pbIHOK OKa-
3aJICsI 3AII0JTHEH JEMIEBBIMI KOMITHIOTEPAME Ha OCHOBe mporieccopos Intel u
oneparmonabivu cucteMamu ot Microsoft. [TosBusmmniics emé B 1986 romxy
mporieccop Intel 80386 6b11 ipurojien st Unix; Jie1auch U MONBITKA T1e-
peroca BSD na miardopmy 1386, onHako (He B IIOCJIEIHIO0 OYepeb U3-3a
IpaBoOBLIX 1pobsieM) 1o Havasa 1992 roga 06 3TuX paspaboTKax HUYEro
CJIBIIIIHO HEe OBLIO.

Jpyrast nuTepecHas JUHUS COOBITUI TpociexuBaercs ¢ 1984 rona, ko-
rna Puuapn Crommvan ocroBasr PoHI CBOOOIHOrO MPOrpaMMHOTO 0bec-
[eveHusi U U3JaJl COOTBETCTBYIOINI neosorndeckuii manudecr. Hapox-
Jaroreecss OOIECTBEHHOE NBHKEHUE I HAYaja IIOCTABUJIO Ccebe IIeNIbIo
€O3/1aTh CBODOMIHYIO OIEPAIMOHHYIO cucTeMy. 110 HEKOTOPBIM CBeIeHUSM,
nmvenno Crosiman B 1987 rosty yoe i ucciegosateneit u3 Bepkiu B Heob-
xoaumoctu oguctku BSD or Kona, naxoasmierocs B coocrsennoctu AT&T.
Croponnnkn CTOJIIMAHA YCIIEJIU CO3/ATh CYIIECTBEHHOE KOJIUIECTBO CBO-
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OGOJHBIX MMPOI'PAMMHBIX HWHCTPYMEHTOB, HO 6€3 IOJIHOCTBIO CBOOOIHOIO sij-
pa OC mesb ocraBasach BcE xke majeka. [osoxkeHne n3MEHIIOCH JIAIIH B
magase 1990-x. B 1991 rony dunckuit crynenr JIlunyc Topeasbac magan
pabotry Has sigpoM Unix-1mog00HON ONeparnoHHON CUCTEMbI IS IL1aT(hOP-
MbI 1386, TpuiéM B 3TOH pabOTe KO U3 APYTUX OMEPAITMOHHBIX CHCTEM He
HCIIOJIB30BAJICST BOOOITIE.

Kak pPaCCKa3bIiBae€T CaM TOpBaJ'Ib,D,C, €ro TBOpPE€HMe CHa4dasna 3a4yMblBaNlOCb Kak
SMyNATOp TEPMUHaNA ANA YAANEHHOrO AOCTYNa K YHUBEPCUTETCKOMY KOMMbIOTEPY.
CooTteeTtcTBytowas nporpamma nog Minix ero He ygosnetsopsina. Yt1obbl 3aogHo
pa3obpaTtbcsi B ycTpoiicTee i386, TopBasbAc pewwuns HanucaTb CBOW 3MYNATOp Tep-
MWHana B Bnae nporpamMmmsbl, He 3aB|/|c9|u.|,e|7| oT OI'IepaLl,I/IOHHOﬁ CNCTEMBbI. 3MyJ'IFITOp
TEPMUHANA NpeanonaraeT ABa BCTPEYHbIX MOTOKA AAHHbIX, A4 O6pa6OTKl/I KOTOPbIX
TopBanbAc caenan NNaHWpPOBLLMK BPEMEHMN LLEHTPAIbHOTrO Npoueccopa, hakTnyecku
AeﬂalOLLl,Vlﬁ TO K& CaMoe€, 4H4TO AeNaroT NMNAHNPOBLUUKN B AApaX MYyAbTU3afadYHbIX
onepaunoHHbix cuctem. MNosxe asTopy noTpebosanack nepekadka aiifios, Tak 4To
SMYNATOP TEPMUHAnNA Obln CHabXEH ,u,pa|7|Bep0M ANCKoBOAa; B NTOre aBTop C yaue-
NeHuem OBHapyXun, 4TO NULIET onepauunoHHyto cuctemy [4].

CBou IpOMEXKyTOYHBIE PE3YJIbTaThl TOPBaJjIbIC OTKPHITO IIyOJIMKOBAJ B
WNurepHere, 9TO MO3BOIUIIO CHAYAJA JIECATKAM, & 3aT€M U COTHHAM J00pO-
BOJIBIIEB IIPUCOEIMHUTHCS K pa3paboTKe.

HoBast omeparmonHasi cucreMa IOJIydmia HasBaHue Linux 1o MMeHU
cBoero cozzaresd. [IpumedaresbHO, YTO TaAKOEe HA3BAHUE J[AJI CUCTEME OJINH
W3 CTOPOHHUX y9IacTHUKOB mpoekTa. Cam TopBasjib/ic mraHupoBas HA3BATDH
cucremy «Freax». Ilepseiit myGumano gocrynssiii Koz (Bepcust 0.01) mo-
steuiies B 1991 roxy, nepsag oburnmanbrast Bepenst (1.0) — B 1994, ropas —
B 1996. Kak ormeuaer cam Jlunyc TopBasibic, HEMAJIOBaXKHYO POJIb B CTPE-
MUTEJIbHOM B3J1éTe Linux ceirpana cymaebnast Boitna mMexay AT&T u yrHu-
BepcuteroM Bepkin, Memmaginast pacupocrparernio BSD Ha i386. Linux mo-
JIyImiI u3pAaHyo Gopy Ha cTapre, B utore octaBuB BSD Ha BTOPBIX POJIsIX:
B Harite BpeMms BSD-crucrembl pacipocTpaHeHbl MEHBIIE, XOTS MO-TIPEKHEMY
aKTUBHO HCIONb3yioTcsa. Cozmannoe TOpBaIbICOM sSIZIPO PEITUIIO TVIABHYIO
npobsiemy BosriaBjseMoro Puuapaom CTosiiMaHoM OOIIECTBEHHOTO JIBH-
2KEHUSI: TIOJTHOCTHIO CBOOOHAST OIIEPAIIMOHHAST CHCTEMa HAKOHEIT TOSTBUJIACH.
Bonee Toro, TopBaJib/ic IPUHSI pENTeHNE UCTIOIH30BATD JJIsl s/IPa IIPEI0-
xennyio Cromumvanom jmmnensuio GNU GPL, tak aro Croummany u ero
€JINHOMBIILIEHHUKAM OCTAJIOCh TOJIBKO 3asBUTH O JIOCTUYKEHUN TTOCTABJIEH-
HOU 11e/1U.

Hermemnne ncxomuble TeKCThI sapa Linux BKIIIOYAIOT KOJ, HAIIMCAH-
HBIA JecaTKaMu Thicsad Jogeit. OIHUM U3 MOCJIEICTBHIl 9TOr0 CTaHOBUT-
csl IPUHIUNIAAIBHAS HEBO3MOXKHOCTh «KYIIUThy Linux: y sijjpa Kak IIpou3-
BeJIeHNUsI, 3AIMUITEHHOIO aBTOPCKUM IIPABOM, CJIMIIIKOM MHOI'O IIpaBO0bJIa-
maresieit, 9To0bl MOYKHO OBLJIO BCEPHE3 FOBOPUTH O 3AKJIIOUEHUN KAKUX-TO
corJIallleHnii ¢ HUMU BceMu. EIMHCTBEHHBI BapUAHT JIMIIEH3UU, HA yCJIO-
BUSIX KOTOPOH MOYKHO HUCIIOJIB30BaTh siipo Linux — ato sunensus GNU
GPL v.2, usnauaspio (¢ nomagu CrosuiMaHa) IPUHATAS JJIsl MCXOIHBIX
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TEKCTOB siJipa; OJIHA U3 OCOOEHHOCTEN TOM JIMIIEH3UU COCTOUT B TOM, UTO
Ka2KJIbII IIPOIPAMMUCT, BHOCAIINII CBO aBTOPCKUI BKJIQJ| B /PO, CAMUM
dakrom Takoro Bkiaama npuanmaet yciaosus GNU GPL, To ects corvrarma-
eTCsl IPEJIOCTABUTh PE3YJIbTATHI CBOEH pabOThI BCEM KEJIAOIUM Ha OIpe-
JIEJIEMBIX €10 YCJIOBUSX.

Ceituac ToproBasg Mapka «Unix» He HUCIOJB3YeTCsl i UMEHOBa-
HUsI KOHKDPETHBIX OIEPAIMOHHBIX CHUCTEM. BMecTo 3Toro pedb HIET O
Uniz-nodobHbT onepauuorHHble CUCTNEMAT , COCTABIISAIONINX [1eJI0e Ce-
MmetictBo. [lo momyssiprocT suaupyior Linux, mpeacTaBiIeHHbI HECKOJIb-
KUMU COTHSIMU BAPUAHTOB JUCTPUOYTUBOB PA3JINYHBIX [TPOU3BOIUTEIIEH, 1
(¢ mHekoropeiM orpeiBoM) FreeBSD. OGe crcreMbl pacpoCTPaHSIFOTCSI CBO-
6oxm0. Kpome Toro, HEb3si HE OTMETHUTH KOMMEDUYECKHE CHUCTEMBI ceMeii-
crBa Unix, cpeau koTopbix Haubosee uzsecrabl SunOS/Solaris u AIX.

Briep:kaB o4ty moJiyBeKoByo ucroputo, Unix — y»Ke He KaK KOHKPEeT-
Hasl OIEPAIMOHHAS CHCTEMa, & KaK OOIMMIl IOJXOM] K UX IOCTPOEHHIO —
COBEPIIIEHHO HE BBITVISJIUT YCTAPEBIINM, XOTsI IPU ITOM MPAKTUIECKHU HE
IpeTepIieBa/l PEBOJIIOIMOHHBIX U3MeHeHuit ¢ cepeauabl 1970-x romos. Jlaxke
co3manue rpadudeckoit Hagactpoitku X Window He BHECIO CYIIECTBEHHBIX
u3merenuit B ocaoBbl Unix. Ormernm, uto Hebe3bzBecTHbI Android — 3to
He 4YTO mHOe, KaK Linux, cHaOXKEHHBIA CBOei (T. €. CO3JIaHHON KOMIIaHUel
Google cuernmanbro sy Android) rpadudeckoii 06009KOI; TO Ke camoe
obHapyKuBaeTcst Ha Komibiorepax or Apple: MacOS X mpejcraBiisier co-
6oit cucremy-mmoromka BSD.

1.2.3. Unix Ha gomaIlmnHeii MalnmHe

Cpein coBpeMeHHBIX Bepcuii cucreMm cemeiictBa Unix MHOIHE OpHeH-
TUPOBAHBI HA KOHEYHOIO IOJIb30BATENsI, TAK YTO YCTAHOBUTH UX MOXKHO
6e3 Kakux-aub0 MpobseM, CJIeysl MONIAroBbIM HHCTPYKIIASAM, KOTOPHIE B
n300mnn npucyrcrsyior B Unreprere. Tam Ke MOXKHO CKAadaTb W CAME
CUCTEMBI, U IIPOTPAMMBI, KOTOPBIE B 9TUX CHCTEMaX PabOTAIOT, MIPAKTUIE-
CKH JUUIsl JIIOOBIX TieJieil: OJIHO M3 KJII0UeBbIX oTymumit Mupa Unix or mu-
pa «KOMMEPUYECKHUX» CHCTEM COCTOUT B TOM, YTO HMKTO HE MOTPeOyeT OT
BaC IJIATUTD JIEHBI'U 33 MACCOBO HCIIOJIB3YEMOe IIPOrPAMMHOE 0D€eCIIeIeHIE;
JIEHBI'M OOBIYHO IIPUXOJUTCS IJIATUTH TOJBKO B TOM CJIydae, eCJId IIpOorpaM-
Ma, U3MOTOBJIEHA CIENUAJIbHO IS BAC 110 3aKady (IEHbI'M IIPU TOM IJla-
TATCA 32 pabOTy IMPOrPAMMUCTOB, & HE 3a IIPOIPAMMY KAaK TAKOBYIO), HO
TaKue BeIy, KaK IIPABUJIO, KACAIOTCsl KOPIIOPATHBHBIX II0JIb30BATEIel, a
HE YaCTHBIX JIUIL.

OCHOBHBIX BapUAHTOB BBIOOPA CHUCTEMBI, CODCTBEHHO, BCero JiBa: Linux
(BO BCEM BEJIMKOJIEINM COTEH JIOCTYIHBIX JAUCTPUOYyIHMii) jmbo 4TO-TO M3
cemeiicra BSD (FreeBSD, OpenBSD, NetBSD). Mbi BozbMéM Ha cebst
CMEJIOCTh B KadeCTBe MEPBON CHUCTEMbl MOPEKOMEHIOBATh MMeHHO Linux,
JUCTPUOYIUs MOMONIET MPAKTUIECKU JII0Dasl; PU KEJIAHUU BbI MOXKETe
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[103Ke, KOIJIa y»Ke OyJieTe MpeiCcTaBisiTh, 9TO JeJsiaeTe, HOIpobOBaTh I10-
cTaBuTh 9T0-TO M3 BSD.

Cpagy ke MOXKeT BO3HHKHYTBH BOIIPOC, kyda mocTaBuTh Unix-cucremy.
KoneuHo, ecii BbI NPUBBIKJIN HMCIOJIB30BATH JAPYTHE CUCTEMBI, OIHOMO-
MEHTHO OTKa3aThCs OT HUX OyJIeT CJI0KHO, HO 9TO U He TPeOyeTcs; IePEXO
na Unix MOXKHO CZe/IaTh IUIABHBIM U IIOCTEIIEHHBIM.

Camplii IpocTOit Ccrocob permeHusi TpobeMbl — yCTaHOBUTH Unix Ha
OTJEJIbHBII KOMITBIOTED; 9TOT CIHOCOO IOJOWIET BaM, €CJId y Bac Halaércs
<yCTapeBIINil» KOMIIBIOTED, KOTOPBI BBl II€PECTAJH UCIIOIH30BATH IIOCTIE
MOKYNIKK DOJiee HOBOI MOJIEIN, HO MPOJATh HE YCIEIU WU 110 KAKAM-TO
[PUYMHAM He 3aX0Tejin. Bac MOXKeT yIUBUTH, HACKOJIBKO HeTpebOBaTe b
#bl Unix-cucreMpl K XapaKTePUCTHKAM alapaTypbl: KOMIBIOTED, KOTOPO-
My y2Ke JIET JIeCATh U KOTODPBIA Bbl CUATAIH HU HA UTO HE TOIHBIM, TIOJ
yrpasJjeHrueM Toro ke Linux O6yzer npocto «jerarb». [Ipodeccuonasinr 6e3
0CODOBIX MTPOOJIEM YCTaHABINBAIOT Linux Ha MaIuHb! Kiaacca Pentium-1 mpo-
n3BOJIcTBa cepenHbl 1990-X romoB, XOTd TaK AeIaThb, MOXKAIYH, MBI BaM
He II0COBETYEM: MHOI'ie COBPDEMEHHBIE IIPOrPAMMBbI HA TAaKOe HE pacCUnUTa-
HBI, TAK YTO IPUXOJIATCS I0JIb30BATHCS UX CTAPBIMU, HEIIO/JIEP2KIBAEMBIMU
BepcusiMu. Bripouem, Bpsit jiu y Bac Haliiércs ucnpasabiii Pentium-1; my a
BCE, 94TO HOBee, BaM BIIOJIHE MOMONAET. Eciin momxosinero KoMnporepa y
BaC B 3aIacax He 0Ka3aJioCh, BBl MOXKeTe IIOIIPOOOBATh IPUOOPECTH TAKYIO
MAaIIMHKY C PYK Ha KaKOi-HuOyab Oapaxosike B VlHTEpHETE; KAK IMPABUIIO,
JIEHer 3a HUX XOTST COBCEM HEMHOIO, KMJIOIPAMM KOJIOACHI MOXKET CTOUTh
JIOPOZKeE.

Ecnu ornmesnbHOro KOMObIOTEpPa HET, OCTAETCS BAPUAHT C YCTAHOBKOMN
Linux Ha ojnH U3 JIUCKOB UMeroleiicss Mamunabl. B npunnune, Linux moxer
OBITH yCTAHOBJIEH Ha JIFOOO JIOTMYIECKU JIUCK, HO 3alMET 9TOT JIUCK, He3-
YCJIOBHO, TIEJTUKOM, IIOCKOJIBKY opMaT daitaoBoii cucteMbl y Linux cosep-
IeHHo He Takoil, kak y Windows. Ecyn »kécTkuil nuck Barero KOMIborepa
paséuT Ha Joruueckue paseisl («C:», «D:» M Tak Jiajee), Bbl MOKETE BbI-
Oparh J1000I U3 HUX, CAEIaTh KOIUU BCeX HYKHBIX (ailioB, ydaisums 31oT
Jlormdeckuii auck (mporne caenars 31o cpegcrBamMu Windows, XOTsa MOXKHO
U B IIpoIiecce yCTaHOBKU Linux), a 3arem moctaBuTh Linux Ha 0cBoGOMBIIe-
ecsl MPOCTPaHCTBO. Ecan y Bac ecTh mporpaMMHOE 0OecIiedeHre, CIIoCOOHOe
M3MEHSITh PA3Mepbl CYIIECTBYIONINX JIOTHYECKUX JIUCKOB, TO IIpoIe Oymer
COKPATUTh Balll JIOTUYECKUI JINCK B pasMepax, ITOObI Ha YKECTKOM JUCKE
obpazoBaJjioch He3aHsTOe TpocTpancTBo. [Ipumepno 10-15 Gb Oyzmer 6ostee
9eM JTOCTATOTHO.

C camoro HagaJjia JIydllle OPUEHTUPOBATHCS Ha «O0JIErdYéHHBIE» OKOH-
Hble MeHe pKepbl, Takue Kak lceWM, Blackbox, Fluxbox u apyrue. Aprop
9TUX CTPOK HA BCEX CBOMX KOMIIHIOTEPAX HCIIOJIb3YeT J[IPEBHUI U JOBOJIBHO
acKeTH4HBIH fvwm2, ¢ KOTOpOoro HavaJj mpu nepexojie Ha Linux B 1994 ro-
JIy; HO PEKOMEHJOBAaTh €ro YUTATENI0, [OXKAJIYil, BCE Ke He cTaHeT. dero
CJIeyeT IO BO3MOXKHOCTU M30ETaTh — TaK ITO UCIOIH30BAHUS «THKETBIX>
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okpyxkenuit, npexkae scero KDE u GNOME; B KoHIle KOHIIOB, Olepalu-
OHHas CpeJla HyKHA, YTOOBI B Hel 3allyCKaTh HPOTPAMMBI, a CO3JATeNIH
<TSKEIBIX> OKOHHUKOB 00 39TOM, ITOXOXKe, 3a0BIBAIOT: UX U3JEIUS CAME
6JIArOIIOIyIHO CheJAI0T JIBBUHYIO JOJII0 PECYPCOB CHCTEMBI. BoJibie Toro,
Tak HasbiBaeMmas «Meradopa pabouero crosmay (aHri. desktop metaphor),
O/IPAa3yMEBAIONIAs PUCOBAHNE MKOHOK W IAIOK — sIBJIEHUE 3aBEIOMO Uy-
KepomHoe g Mupa Unix; 0HO OBLIO peaan3oBaHo st Unix-cucremM, ITo-
ObI TIpoIre OBLIO YOeIUuTh KOHEYHBIX IOJb30BaTeNell B BO3MOXKHOCTH TIe-
pexoma na Unix, HO /Ui HaIUX Ileseil ucrosb3oBanne desktop metaphor
onHO3HAaYHO BpemHo. Ckopee Bcero, n3bpaHHbIil Bamu gucTpubyTus Linux
10 YMOJIYAHUIO 3aIlyCTUT KAKON-TO BADUAHT «OKPYXKEHUsI PabOUIero CTojias
(desktop environment; sror Tepmun o6benunsier rpadpudeckue 060JI0UKH,
peammsytorue desktop metaphor, u oTim9aeT ux OT MPOCTBIX OKOHHBIX Me-
HeJ[KEPOB); TIoCTapafiTech KAk MOXKHO ObICTPEe TIOMEHSITh ero Ha IPOCTOl
«OKOHHHUK», TeM 00JIiee ITO Balll JUCTPUOYTHUB, CKOPEe BCEro, IPEI0CTABIIs-
€T MAKeThl C HUMU — WX TOJBKO HAJIO MOCTABUTh.

Heszasucumo or Toro, camMu Bl yCTaHaB/IUBaeTe cebe CUCTEMY WJIA BaM
B 9TOM KTO-TO IIOMOTA€T, HY2KHO CPa3y 2Ke HANTH, KaK 3aIlyCKaTh IMYJIATOD
TEePMUHAJIA; 9TO MOXKET OBITH O/IHA U3 TporpaMM xterm, konsole, Terminal
u apyrux. OBBIYHO OKHO SMYJISITOPa TEPMUHAJA [0 YMOJIYAHUIO UMeeT Ta-
KOl pasMep, 4TOOBI B HEM ITOMeIaaoch 24 cTpoku 1o 80 CUMBOJIOB; U3Me-
HATH KOJIMYIECTBO CHMBOJIOB B CTPOKE HE CJIE/LYeT, OHO ONTHUMAJIHHO, HO BOT
pasMep OJHOro cuMBOJIA (M, KaK CJIEJCTBHE, PA3Mep BCErO TEPMUHAJILHO-
IO OKOIIIKA) CTOUT [OAPEryIMPOBATH TaK, 9TO0bI OKHO, IO-IIPEXKHEMY BMe-
mas 80 CHMBOJIOB B IUPHUHY, IPA STOM HAKPBLIO OGJIBIIYIO YACTh BAIEro
sKkpaHa. PekoMeHyercs cpasy »Ke HaCTPOUTh YEPHBIHA 1BeT (poHA U cepbie
(ne Gesble, & IMEHHO cepble) OYKBBI; TaK IVIa3a MEHBIIE YCTAIOT.

Ob6s13aTebHO CJesIaiiTe TaK, YT00BI OKHO TEPMIHAJIA MOXKHO OBLIO TTOJTY-
auTh 6€3 yCuanii — HayKaTueM KOMOWHAIMY KJIABUII WJIH METIKOM MBIIITH
10 MUKTOI'PaMMe, PACIIOJIOXKEHHOM TJie-TO Ha BUJIHOM MECTE; BBI3bIBATH OK-
HO TEPMUHAJIA Y€PE3 MePAPXUIECKHE MEHIO OKA3bIBAETCH CJIUIIKOM IOJIIO.
2KenarelbHO HACTPOUTH CBOIO OMEPAIMOHHYIO CPEMy TaK, 9TOOBI TEPMU-
HaJIbHOE OKHO Cpa3y K€ OTKPBIBAJIOCH C HYy>KHBIM pa3mepoM mipudra. Ec-
JI BBl HE 3HAETE, KAaK ITO Ce/IaTh — 00s3aTeIbHO pa30epuTech, MOUIIUTE
B VlHTepHere COOTBETCTBYIOIIUE UHCTPYKIMU (OHU HABEDHSKA €CTh), HAll-
JIUTe KAKOW-HUOYIb (POpyM, Tiie BaM HOMOryT. KoMpOpTHOCTH omeparuoH-
HOI CpeJibl OYeHb BarKHA; BAIIl IIPOIIECC CAMOODYYE€HUS MOKET [IPOBAJIATHCS
TOJIBKO M3-33 TOT'O, UTO BBI MOJIEHUTECH C CAMOIO HAYAJIA [PABUJIBHO Ha-
CTPOUTBH CpeJy.

Cpa3y ke ycraHoBuTe cebe TPOrpaMMBbl JJIsI TOBCEIHEBHOTO WUCHOJIb-
3oBanus — Opaysep (OH, BIIPOYEM, CKOPee BCEro YCTAHOBUTCs B IIPOIECCE
uncrasusinun cucrembl), LibreOffice pya pa6orer ¢ daiiiamu «oducHbixs>
dopmaros, atril gy urenuss PDF-daitios, eog mjs npocmorpa n3obpa-
JKeHuil, mplayer u/uiau v1lc sl BOCIpOM3BeeHus ayano u Buieo. [Tomy-
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MaiiTe, 9TO elmé Bbl OOBIYHO JiejIaeTe Ha CBOEM KOMIIBIOTEDE I0J YIIpaBJ/ie-
unem Windows u y3HaiiTe, KaK TO Ke camoe JejaeTcd B Linux; MoxkeTre He
COMHEBATBCS, BCE 9TO BO3MOXKHO.

B mporecce m3ydenunst marepuasia, IPUBEIEHHOIO B 9TOH KHUTE, BaM
TaK>Ke NOTPEGYIOTCsI TPOrPAMMUCTCKUE DEJIAKTOPBI TEKCTOB (JIydIlle Cpa-
3y yCTAHOBUTH Vim, joe M nano, 4robbl OHU BCerja ObLIN <10, PYKOi» ),
kommnusiarop Free Pascal (coorBercrByIonuii maker MozxKeT Ha3bIBATHCs £pc
wim fp-compiler; MHTEIPUPOBAHHYIO CPEJy YCTAHABIMBATH HE HAJIO), ac-
cembiiep NASM (nmaker oObIYHO Tak U Has3blBaeTcsd nasm), KoMmuuwisaTop Cu
u Cu-+-+, KoTopblit HasbiBaeTcs gec (YOeauTech, YTO P 9TOM YaACTh, UME-
romasi orHomenue K Cu-++, TOXKe yCTaHOBUJIACH, WHOIJIA OHU OBIBAIOT B
pasHbIX I1aKerax; BiupoueM, 10 Cu+-+ nesio JoiAET emié He CKOpo), cucreMa
cbopku make (Ha BCAKMIL ciydail oTMeTHM, 9TO B cucTeMax cemeiicrsa BSD
9Ta Bepcus cOopyKa HasbiBaeTcs gmake), oragauuk gdb. Ilocie ycranos-
KI BCErO 3TOTO BBI TOTOBHI K JaJibHElIei padoTe.

C camoro Hadaja 0b0A3aTEILHO CO3MaiiTe it OOBIYHOI PAOOTHI HEIIPU-
BHUJIETMPOBAHHYIO II0JIb30BATE/IBCKYI0 YIETHYIO 3aIlUCh U BCIO paboTy Mpo-
Bomute 1oj Heil. IloBcegHeBHasi pabora ¢ mmpaBaMH II0JIb30BaTeJIs
root (ToO ecTb CUCTEMHOIO aJIMUHUCTPATOPA) KATErOPUYIECKH He0-
IyCTHUMA, HEKOTOPBIE ITPOTPAMMBI JIaKe OTKaXKYTCs 3aIllyCKaThCsl. BXoauTh
B CHCTEMY C IIPaBaMU aIMUHHUCTPATOPA HY?KHO TOJIBKO B CJIydae HEOOXO-
auMocTu (Haupumep, 9ToObl YCTAHOBATH B CUCTEME JIONOJHUTEJIbHBIE [IPO-
I'PaMMbI, CKOPPEKTUPOBATH CUCTEMHbBIEC HACTPONKHU U T.1IL.), IPUYEM JIydIlle
9TO JIeJIaTh C TEKCTOBOW KOHCOJIM, a He U3 rpaduyeckoil 000JIOUKH; IJIs
MEePEKJTIOYEHST HA TeKCTOBYIO0 KoHCOMb Haxkmure Ctrl-Alt-F1, nna mepe-
KJIoYeHus: oopaTHo B 00010uky X Window — Alt-F7, Alt-F8 uwiu Alt-F9,
B 3aBHCHUMOCTHU OT KOH(puryparmuu paiieii cucreMbl. OTMETHM, YTO UCIOJIb-
30BaTh KOMAHIy sudo /sl [IOBBIIIEHUS CBOUX ITOJTHOMOYHII C IOJIb30Ba-
TEeJILCKUX JI0 aJMUHACTPATOPCKUX TOXKE KpaliHe HEeXKeJIaTeTbHO, HECMOTPS
HA TO, UTO B PA3HOOOPA3HBIX PYKOBOACTBaX (OCOGEHHO OPUEHTHPOBAHHBIX
na gucrpubyrus Ubuntu) poBHO Tak u upemaraercs Jejarb. OnblTHbIE
nop3oBaresm Unix BooOIEe He JOITyCKAOT Hajm4ansi sudo B CUCTEME.

1.2.4. IlepBrlii ceaHCc B KOMIBIOTEPHOM KJIacce

Ecin va momarniaeM KOMIIBIOTEDE TPOITE BCErO YyCTAHOBUTD JIJIsi PADOTHI
O/IVH W3 BApWaHTOB AuCTpuOyTmBa Linux, TO B pa3sHOOOPA3HBIX KOMIIBIO-
TEPHBIX KJIaccax BaM, BO3MOXKHO, IPUIETCS CTOJKHYThCs ¢ Toit ke OC
Linux, a Bo3dmoxkHO, uTo u ¢ japyroit Unix-cucremoit, Takoit kak FreeBSD,
MpUIEM B HEKOTOPBIX CIydasiX HyKHas BaM OIEPAIMOHHAS] CHCTEMA MOXKET
GYHKIIMOHIPOBATH JTMOO HEITOCPEICTBEHHO HA TOW MAaIllMHE, ¢ KOTOPOH BbI
paboraere, OO Ha OOIEM cepBepe, K KOTOPOMY BaM IMOTpebyeTcs y/ia-
séuaubiit octyn. C TOYKYM 3pEHUs MOJb30BATE IS PA3IUIN MEXKJLY STUMEI
BapUaHTAMU HE CJIAIIKOM BEJIUKU.
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Eciu peub ui€T 0 KOMIIBIOTEPHOM KJIACCE, TO KPATKYIO HHCTPYKIIUIO O
TOM, KaK BOIITH B CHUCTEMY, BbI, CKODEe BCEro, IOJIyIUTe OT IIPeroiaBaTe-
JIsi WIK OT CHCTEMHOTO aMUHUCTPATOPA KOMIIBIOTEPHOTO KJIACCA BMECTe
¢ BammM BxoZHbIM nMmeHeM (login) u maposem (password). Wrak, BBemn-
Te BXOJHOE UMMs U MapoJib. Eciau BbI cieanu onmubKy, cUcTeMa BBIIACT
coobrmerne Login incorrect, KOTOpOe MOXKET O3HAYATH KAK OIEYATKY BO
BXOJ/IHOM MMEHHU, TaK W HEIPABUJIBHBIN IAPOJIb. Y ATUTE, YTO PETUCTpP OYKB
Ba)kKeH B 000UX CJIydasX, TAK UTO IPUIMHON HEIPHUATUS CUCTEMOI I1apoJis
MOKeT ObITh, HAIIPUMED, Caydaitno Haxkaras Kiasurna CapsLock.

ist paboThI ¢ cUCTEMOI TOTPEOYeTCsT HHTEPIPETATOP KOMAaH IHOM CTPO-
ku. [Ipy UCIO/Ib30BAHUN YIAJEHHOTO TEPMUHAIBLHOIO JOCTya (HAIPUMED,
C IIOMOIIIBIO IPOrpaMMbl putty) KOMaHHAsI CTPOKA — 9TO €JIUHCTBEHHOE
CpesCcTBO pabOThI € CHCTEMOI, KOTOpOe BaMm JoCTymHO. [Ipuriamenue mo-
SIBUTCSI CPA3y IOCJIE TOTO, KAK BBl BBEJETE BEPHBIE UMSI U TAPOJIb. Kcim Bb
paboraere B TepMuHaAIbHOM UniX-KJIacce U BXOJ B CHCTEMY BBIIOJIHSIETE C
IIOMOIIBIO TEKCTOBOM KOHCOJIM, TIOCJI€ BBOJIA BEPHBIX MMEHU W I1APOJIsi BBI
TaK2Ke HEeMEJJIEHHO IT0JIydaeTe MPUIJIAINICHIEe KOMAH/IHOM CTPOKH, OTHAKO
B 9TOM CJIy4ae y BaC €CTh BO3MOYXKHOCTH 3aIyCTUTH OJUH U3 BO3MOXKHBIX
rpaduIecKuX OKOHHBIX HHTEP(EHCOB. DTO yaobHee XOTs ObI TEM, ITO MOXK-
HO OTKDBITh HECKOJIbKO OKOH OJIHOBpeMeHHO. [ljis 3armycka rpadudeckoit
obosouxn X Window Hy»KHO naTh KOMaHIy startx!?. Bo3aMoKHO Takike,
9TO BXOJ[ B CHCTEMY BBIMOJIHAETCSI CPAa3y C IIOMOIIMBI0 IPAMDUIECKOr0 MH-
Tepdeiica; 3TOT BapuaHT ObIBAET BO3MOYKEH KakK IIPH padoTe € JOKAJIHHON
MAaIIMHOM, TaK ¥ IIPU UCIOJIb30BAHNY yAaJeéHHOro goctyna. [losy4uus pabo-
TAIONIYIO rPadUIecKyio 000I0UKY, CIeLYEeT 3aILyCTUTD OIIH WJIN HECKOJIBKO
9K3EMILISIPOB TPOIPAMMBI Xterm mjin KAKOTO-TO €€ AHAJI0ra; OHU BBITJISIAT
Kak rpadudecKkre OKHa, B KOTOPBIX paboTaeT WHTEPIPETATOD KOMAHI.

IlepBbIM BamuM JeficTBHEM B CUCTEME, €CJIM TOJBKO ITO He BAIl JIMIHBIN
KOMIIBIOTED, JIOJI?KHA CTaTh CMeHa napoJis. B 3aBucumocTn ot KoHdurypa-
I[MM CHCTEMBI 3TO MOXKET NOTpeGoBaTh KOMaHIbl passwd win (B peakux
cilydasix) KakoW-TO APYyroil; o6 9TOM BaM, CKOpEe BCEro, CKAXKeT CHCTEeM-
HbIl agMuHECcTpaTOp. BBemure 1y Komany (6e3 nmapamerpos). Cucrema
CIIPOCHUT y BAC CHAUAJa CTapbIii apoJib, 3aTeM (JBaXK/(bl) HOBBIH. Ydrure,
9TO IIPHU BBOJIE IIAPOJI HA dKpaHe HUIEro ne orobparkaercs. [Ipumyman-
HBII BAMU [1aPOJIb JI0JI?KEH COJIEPYKATH HE MEHEe BOCBbMU CHMBOJIOB, IIPUIEM
B HEM JIOJKHBI IIPUCYTCTBOBATH JIATUHCKHE OYKBBI BEPXHEIO W HUXKHErO
peructpos, nudps! U 3HAKHU IpenuHanns. 11aposs He J10712KeH OCHOBBIBATH-
Csl HA CJIOBE €CTECTBEHHOI'O S3bIKA WJIM Ha BAIEM BXOIHOM mMeHHu. Bmecre
C TeM CJIe/lyeT IPUyMaTh TAKOH HapoJib, KOTOPBIH BBI JIEFKO 3aIllOMHUTE.
[Ipore Bcero B34Th KaKyIO-In00 3alIOMUHAIONTYIOCS (HPas3y, COAEPKAILYIO
3HAKW MPENUHAHUS W YUCIUTEJbHbIE, U MOCTPOUTH MAPOJb HA €€ OCHOBE
(duciurenpabIe IEpeAaOTCa MUdPaME, OT OCTAJIBHBIX CJIOB 0EpyTCs Iep-

19B HEKOTOPBIX CHCTEMaX MOYKET IIOTPeGOBATHCH Apyras KOMaHa; 3a uHdopMarmeit
obparmaiiTech K BallleMy CHCTEMHOMY aIMHHICTPATODY.
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BbIe OYKBBI, IPUYIEM OyKBBI, COOTBETCTBYIOIIHE CYIECTBUTEIbHBIM, OEDYTCSI
3arJIaBHBIME, OCTAJbHBIE — CTPOYHBIME ). Hampumep, u3 nocaosursr «Onun
C COIITKOM, CEMEPO C JIOKKOM» MOKHO «CJeIaThby maposb «1sS,7sL.». 1 mo-
cieHee: He COODIAiTe CBOI Mapojib HUKOMY M HHUKOTA, a TaK¥XKe
HUKOMY U HUKOI/Ia HeE II03BOJIANTE paboTaTh B CUCTEME II0J] BAIIIUM UMEHEM.
®pasbl BPoze «MHE He XKAJTKO», «sI JIOBEPHAI0 CBOUM JIPY3bsAM» WJIM <y MEHs
TaM BCE paABHO HET HUYETO CEKPETHOI'O» CYTh IIPOSIBJICHUE JUJIETAHTCTBA U
JIECKOMBICJINA B CaMOM XYJAIIeM CMBICJI€ CJIOBa, U 110 Mepe Ha60pa OIIbITa&
BBl CAaMH 3TO IOIMETE.

1.2.5. lepeBo kartasioroB. Pabora ¢ daiiiamu

3mech u jasee HAM OYILyT YacTO TPEOOBATHCS MPUMEDBI JUAJIOTa, C KO-
MAaHIHBIM HHTEPIPETATOPOM, TO €CTh (PPArMeHThl TEKCTA, B KOTOPLIN BXO-
ST KOMAaH b, HAOPAHHBIE TI0JIB30BATEIEM, U TO, YTO STU KOMaH bl HAIlleYa-
TaJi B OTBET. B Takux ciydasx mepej CAMUMUA KOMAHIAMHU MBI Oy/IeM Jijist
HAIJISAIHOCTU BCTABJISATH NPU2AGUEHUE — HEOOJIBIIYIO CTPOYKY, KOTOPYIO
mevaTaeT caM WHTEPIPETATOD KOMAHIHOW CTPOKHU, UTOOBI MTOKa3aTh, YTO
OH OXKHUJIAET BBOJIA, KOMAaHJbI. B 3aBUCUMOCTH OT HACTPOEK MPUTIAIICHUE
MO2KET BBITVISIIETH COBEPIIIEHHO [T0-PA3HOMY; B HAIMX [IPUMePaxX OHO Oy/eT
COIEPKaTh NMs I10JIb30BaTeNd, KPATKOe UM KOMIIBIOTEPa, Ha KOTOPOM MbI
paboTraeM, TEKYIIUI KATaJOT U TPATUIINOHHBIN CUMBOJI $, ITOKa3bIBAIOINIA,
410 paboTa IPOXOAUT IOJ HPOCTHIM I0JIb30BaTeaeM (s aIMUHICTPATO-
pa TOT CUMBOJI 3aMeHsiercd Ha #). VMg moJsib3oBaTelss aBropa KHUIM —
avst, HO B IIpuMepax Oy/IyT BCTpEUaThCS U JIPYTHE TOJIH30BATENN; Oy1eM
CYUTATH, YTO HAII KOMIIBIOTED HA3bIBaeTCs 11pocTo host. Jomarnuuit kara-
JIOT TIOJIH30BATE IsI KPATKO 0D03HAYAETCST CUMBOJIOM ~, TaK 9TO, HAIIPUMED,
npursaienue avst@host:~$ o3Havyaer, 9TO MBI paboTaeM Ha KOMIIbIOTEPE
host 1oy y4€THOI 3anUChIO avst B JIOMAIITHEM KaTaJIore, & eCJIU Mbl 3ai1EM
B IIOJIKATAJIOT WOrK, IIPUTJIANIIEHNE CTaHeT TakuM: avst@host:~/work$.

Cucrema rarajgoroB B OC Unix cyIecTBeHHO OTJINYAETCsT OT IPUBBIU-
Hoit moJib3oBaresisiMm MS-DOS u Windows, u Haubojiee 3aMeTHbIE Ha, IIEP-
BBII B3IVISI] OTJINYUST — 9TO OTCYTCTBUE OYKB, 0D03HAYAIONINX YCTPOICTBA
(aro-To Bpojie A:, C: U T.11.), & TAKIKE TO OOCTOATEJILCTBO, 9TO UMEHA KATa-
soros pazzesitorest B OC Unix He o6paTHOit, a 06braHO# Kocoit depToit (/).

[Tocste BXosia B crcTeMy BbI OKayKeTech B BallleM doMawHeM Kama.no-
2e. JlomammHuii KaTajgor — 9TO MECTO s XPAHEHHs BaIllNX JIMIHBIX (aii-
J0B. U100l y3HATH UMsl (NYMb) TEKYIIEro KaTaJora, BBEIUTEe KOMAHIY
pwd:

lizzie@host:~$ pwd
/home/lizzie

V3uaTh, Kakue Qailabl HaXOIATCA B TEKYIIEM KaTajaore, MOXKHO C TIOMOIIIHIO
KOMAaHIbI 1s:
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lizzie@host:~$ 1s
work tmp

Nwmena daitio B OC Unix moryt cojepxkarh Ji000e KOTHIECTBO TOUEK
B JIIOOBIX MO3UIUAX, T.€., HAIPUMED, a.b..c...d....e gBJIIeTCs BIIOJIHE
JIOIYCTUMBIM uMeHeM aiiia. IMeHa, HAYMHAIOIUECs C TOYKHA, COOT-
BETCTBYIOT «HEBUAMMBIM» paiijiaM; KOMaH/a 1s WX He IOKa3bIBaeT,
€CJIN TOJIBKO €€ CITEIUAJIBHO HEe HONPOCHTH. UTOOBI yBHUAETH BCe (ailibl,
BKJIIOUasi HEBUJUMBIE, CJIe/lyeT N00aBUThH MapaMeTp -a:

lizzie@host:"$ 1s -a
.bash_history work tmp

Hekoropble n3 moOKa3aHHBIX MMEH MOIYT COOTBETCTBOBATH MOKATAJIOraM
TEKYIIEro Karajora, APyrue MOIYT UMeTh CIeNuajbHble 3HAYCHHUS. 1TO-
OBl OBLIO TIpOIIEe pa3audaTh (Gailjbl MO TUMIAM, MOXKHO BOCIIOJIB30BATHCS
daaxkoMm -F:

lizzie@host:~$ 1ls -aF
./ ../ .bash_history work/ tmp/

Teneps Mbl BuauM, 9TO BCe nMeHa, Kpome .bash_history, coorBeTcTByIOT
KaTajoraM. 3aMeTHuM, 9TO «.» — 9TO CCBLJIKA Ha CaM TEKYIIUil KaTaJior,
a «..» — CCBUIKa Ha KaTaJIor, COJEpXKAIIUil TeKyluil Karajaor (B HaleM

upumepe 310 /home/avst).
IlepeiiTu B Apyroiil KaTagor MOXKHO KOMaHO0# cd:

lizzie®@host:~$ pwd
/home/lizzie

lizzie@host:~$ cd tmp
lizzie®@host:~/tmp$ pwd
/home/lizzie/tmp
lizzie@host:~/tmp$ cd
lizzie@host:~$ pwd
/home/lizzie

lizzie®@host:”$ cd /usr/include
lizzie®@host:/usr/include$ pwd
/usr/include

lizzie@host:/$ cd /
lizzieGhost:/$ pwd

/

lizzie®@host:/$ cd
lizzie®host:~$ pwd
/home/lizzie

[Tocnenuuit npumep mMoOKa3bIBaeT, YTO KoMaHIa cd 0e3 yKasaHWs KaTajora
JeJIaeT TEKYIUM JIOMAIHUN KATAJOor MMOJIb30BATEINA, KAK 3TO OBLIO CPa3y
rocjie BXOJa B CUCTEMY.
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Tabsura 1.1. Komamast aj1st paboTsl ¢ daitaamu

cp Konmposanue daita
mv LIepeuMeHOBaHNe UM IepeMelienue daiina
rm yrasenue daitia

mkdir | co3gaHme AUPEKTOPUN

rmdir | yjaJjieHue JUPEKTOPUU

touch | co3manue dailyta WM yCTAHOBKA HOBOTO BPEMEHH MOJIV-
dukarmn

less IIPOCMOTP COMEPKUMOTO ailia ¢ MmelZKUHIOM

Baxxuo nmonumars, uro B8 OC Unix TeKyiuii KaTajgor cBOi y KaXK-
Ooii 3ammyieHHOM IporpaMMBbl (Tak HA3BIBAEMOTO MPOUECCA ), TaK UTO
€CJIN BbI, HAIIPUMED, OTKPOETE BA SMYJIATOPA TEPMHUHAJIA WX e1ré OoJIbIIe,
TO B KaXKJIOM U3 HUX TEKYIIHil KaTaJor OyJIeT M3MEHSThCA HEe3aBUCHMO OT
JApyrux. BOJ'H)IHe TOro, Korjga B OJITHOM T€pMHUHAaJIE 3allyIII€HO MHOT'O Pa3HbIX
porpaMM, KarKJast i3 HUX MOYKET CBOI COOCTBEHHBII TEKYIINiT KATAJIOT U3~
MEHSITh KaK 3aX04eT, He BJIUss IIPU ITOM Ha JIPYTUe ITPOrPAMMBI, HO 9TOOBI
B 5TOM yOeJMThCsl, IPUJIETCSI HAYaTh IPOrPAMMIPOBATh.

OcHoBuble KOMaHIBI paboThl ¢ QailaMu epevYrcJeHbl B TabJm-
ne 1.1. Hampumep, komanga cp filel.txt file2.txt co3gacT KOMUIO
daita filel.txt mom umenem file2.txt; komammga rm oldfile yra-
qut daitn ¢ umeneMm oldfile. BoMBIIMHCTBO KOMAH MPUHUMAET JIOIOJ-
HUTEIbHBbIE (DITAXKKU-OIINN, HAYNHAIOIIMECS CO 3HAKA «-». TaK, KOMaHIa
rm -r the_dir mossoJsiger ynaanThb KaTajaor the_dir BmecTe co BCeM e€ro
COJIEPAKIMBIM.

Cucrema MO3BOJISET UCIOJIb30BATh MMeHa (baitjioB pasnoro suga. A6-
comromHoe uMsi Gailjia oIHO3HAYHO uaeHTUUIMpPyeT dailjl B cucTeMe u
HUKAK He 3aBHUCUT OT TEKYIero karajora; B Unix Takoe mMs Bcerja Ha-
9UHAETCA C CUMBOJIA «/», KOTOPBIM ODO3HAYAETCs KOPHe8oU Kama.aoe.
Yrobbl IPUBECTH NPUMEPHI, 3aMETHM, YTO B KOPHEBOM KaTaJjore OObIY-
HO IIPUCYTCTBYET KATaJIOr IIEPBOTO YPOBHHA home, B KOTOPOM II0 TPaJIAIIAN
Pa3MemaTCs JUIHbIE KATAJIOTH I0Jb30BaTes el cucreMbl. Eciu B cucreme
€CTb II0JIb30BaTe/Ib C IMEHEM Vasya, TO UMEHHO TaK OOBIYHO U HA3BIBAETCS
€ro JINIHBIN KaTaJIor; aOCOTIOTHBIM UMEHEM TAKOTO KaTaJjora OyJeT cTpoka
/home/vasya. Eciu Mbl B HEM cO3/1a/ MM KATAJIOr TPETHETO YPOBHH photos,
B KOTODPOM, B CBOIO O4Yepejb, pa3MecTuM daila mars. jpg, To abcomoTHoe
nMs« 3Toro daiina 6yner BoINIsAAETh Tak: /home/vasya/photos/mars. jpg.

Ecsn mam rekyrmmit karasor — /home/vasya/photos, Mbl MOXKeM 00-
paTUThCA K 3TOMY 2Ke baitty 1o kpamxomy umeru daitjia, KOTOpoe He
COJIEP’KUT MMEH KATAJIOIOB; B JIAHHOM CJIydae 9TO UMsI Mars . jpg.

Haxonsich B KAKOM-TO APYroM KaTaJore, Mbl MOXKEM BOCIOJIH30BaTh-
cd OMHOCUMENBHBIM HMeHeM daiia, KOTOPOe CONEPKUT MMEHa Ka-
TaJOrOB, HO IIPM TOM HE HAYMHAETCS C CUMBOJIA «/»; Takoe uMs Oy-
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JIET OMCHYUMBIBAMHCA OT TEKYLIero Karajora. B OTHOCHTE/ILHBIX MMeHaX
dailyioB 4acTo HMCHOIb3YeTCs CUMBOJI «..» (/IBé TOYKH), KOTOPBIA 000-
3Ha4YaeT podumenvcrull Kamanaoz, TO eCTb KaTajor Ha yPOBEHb BbI-
me jgamHoro. Hampumep, ecim Mbl Haxomumcs B Karajore /home/vasya,
TO K TOMy ke caMoMy dailily Mbl MOXKeM OOpDaTHTbC:, yKa3aB B Kade-
CTBe €ro MMEeHH CTPOKY photos/mars. jpg; eciu Halll TeKyIInuii KaTajaor —
/home/anya, To HaM morpebyercs IyTh ../vasya/photos/mars.jpg, ec-
Ju Ke Mbl 3abpasmuch B Karajor /home/anya/work/progs, To IyTb
craHer jmiauHHEe: ../../../vasya/photos/mars.jpg. CuMBOI pOIUTEND-
CKOrO KaTajlora MOXKHO HCIOJB30BaTh U caMm 1o cebe, 6e3 codera-
HUS € JAPYTHMH HMEHaMH KATaJIOrOB; HAIPHMED, HAXOMIACh B KaTajore
/home/vasya/photos/milan, MbI MOIJIH OBl «IOTSIHYTHCS» JI0 BCE TOTO K€
daiina gepe3 umg . . /mars. jpg.

Cucrema 10IIycKaeT JOBOJIBHO OECCMBICTIEHHBIE Ha, IEPBBIi B3IVIA KOM-
OuHAaIUM BPOJIE

work/progs/../../work/../../vasya/photos/../photos/mars. jpg
um
photos/../photos/../photos/../photos/../photos/mars. jpg

OueBUHO, YTO STU CTPAHHBIE IyTH MOXKHO 3alMCATH KOPOYE W TOHSIT-
Hee: ../vasya/photos/mars.jpg u photos/mars. jpg. Kak nu crpanHo,
B HEKOTOPBIX CJIyUasiX [IPU HAIMCAHUU [IPOIPAMM CIIOCOOHOCTH OIIEPAIINOH-
HOI CHCTEMBI YCIEITHO 00pabaThiBaTh MOT00HBIE TMEHA OKA3bIBAETCS Y100~
HOM, HO OIICAHUE TAKUX CIYIA€B OBLIO OBI CIUIIKOM JIJTHHBIM.

Bombime Toro, cucreMa MO3BOJISIET UCIIOJIB30BAThH B CJIOXKHBIX UMEHAX U
OJIMHOYHYIO TOYKY; Takoe uMs (aiija ecTb B KaXKJIOM KaTajore u 0003Ha-
Yaer caM 9TOT KATAJOr, 9TO Ha TEPBBI B3IJIs JIEJAET €ro MPUMEHEHUe
GecCMBICJIEHHBIM: Haupumep, ././././photos/././././mars.jpg — 31O
POBHO TO ke camoe, 9To U pocTto photos/mars.jpg. C curyanusimu, Ko-
IJIa «CCBLIKA HA CaM KATaJIOT» MPUMEHSIETCS U OKA3BIBACTCST OCMBICJIEHHOM,
MBI BCKOPE CTOJIKHEMCH.

Ciioxxnoe ums daiira, cojieprkaliee KATajJord i CUMBOJIBL «/», IaCTO Ha-
3bIBAIOT NYMEM K Patiay (anri. file path). Ilpu pabore ¢ daiisiamu Be3e,
e mojpasymMeBaeTcss uMs daiisa, MOXKHO yKa3aTb CJIOXKHBIH IyTh, abco-
JIOTHBIN WJIM OTHOCHTEJIBHBIN, TaK YTO 3a4aCTyiO OT YIOTpeOJeHUsl Tep-
MuHa «uMsl haifjiay BOODINE OTKA3BIBAIOTCSA B IOJIH3Y TEPMUHA <IIYyTh K
dairy» nmm jaxe «IryThb daiiray, XOTs 9T0, KOHETHO, KaPTOHU3M, IIPOHC-
TEKAIOIIH OT CIUINKOM OyKBAJBHOTO TIEPEBOJIA AHIJIHICKOTO file path.

C caMoro HavaJia JaJIMM YUTATEIIO OJWH HACTOSITEILHBI COBET: HU-
KOrJa He HCHoJIb3yiiTe B mMeHax (pailjioB pyccKue OYKBbI, IIPO-
GeJibl 1 BCEBO3MOXKHbBIE 3HAKU MPENVHAHMS, 33 HUCKJIOUCHIEM Da3Be
9TO TOYKM W 3HAKA MOMUEpKUBaHUs. EME, eciau OYeHb XOYeTcs, MOYKHO
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[PUMEHHUTDb 3HAK «MHUHYC», HO HA B KOEM CJIydyae He HAUMHATH C HErO MMsI
daiina, MOCKOIBKY MPAKTUIECKN BCe KOMAHILI, paboTralorine ¢ (daitmamm,
paccMaTpPUBAIOT CJIOBA, HAYMHAIOIINECS] C MUHYCA, KaK CIeNUaJIbHbIE KO-
qu (1 monpobyiiTe moroM ¢ TakuM haitsioM 4To-HUOYIb CHEIaTh; Ha CAMOM
JieJie clieJiaTh ¢ HUM MOYKHO YTO YI'OJIHO, HO HY?KHO 3HATH U IIOMHUTH, KaK
uMeHHO). Bee ocrasibHble «XUTpble» 3HAKKA B uMeHaX (ailioB ToKe MOryT
cO3/1aTh MPODOJIEMBI Ha, POBHOM MECTE; BCE 3THU IIPOOJIEMBI B I€ACTBUTEIBHO-
CTH JIOBOJILHO IPOCTO PEIIAIOTCsI, HO n30eKaTh IIPOOJIeMBbI BCETJIa IIPOIIIE,
YeM pelniaThb e€.

1.2.6. Komanga u e€ mapamMmeTpsl

Mgt yxe ymomuHau (eM. ¢Tp. 77), 9TO B JUAIOIOBOM PEXKUME KOMAH/I-
HBII HHTEPIPETATOD BBIIAET IMPUIJIAIIIEHUE U YKJIET, TOKA TOJb30BATE b HE
BBEJET CTPOKY. IDTa CTPOKA B IPOCTEHIIEM CJIydae COCTOUT W3 OJHON KO-
MaHJIbl, HO MOYKET COJIEPXKaTh U OOJIbIIE; CAMBIil IIPOCTOM CIIOCO0 JT0OUTHCS
9TOTO — PAa3/eJUTh KOMAH/bI CHMBOJIOM TOYKHU C 3AISTON, IPU 9TOM WH-
TEePIPEeTaToOpP BBIIOJHUAT CHAYAJIA OIHY KOMAaHIY, [IOTOM JIPYTYIO:

lizzie®@host:~$ 1ls -a ; pwd ; echo abrakadabra
.bash_history  work tmp

/home/lizzie

abrakadabra

lizzie@host: $

IToz:xke MBI pacCMOTPHUM TIEbI PsIJT KOHCTPYKIIHI, M0/Ipa3yMeBaIONINX
HECKOJIbKO KOMAaHJ[ B OJHOIl CTPOKe, TOYKa C 3alldTOil MHTepecHa JIUIIb
TEeM, UTO OHA CPEJIW HUX caMas mpocTas. BaxKHO MOHMMAaTh, YTO CHMBOJI
«3» 3/1eCh He BXOJUT HU B IIEPBYIO KOMaH/y, HU BO BTOPYIO.

Kaxkmas komaH1a COCTOUT U3 €408, IEPBOE U3 KOTOPBIX HHTEPIIPETATOD
CUUTACT UMEHEM KOMAHOBL, OCTATHHBIE — €€ GP2YMeHMaMU; B HAIIIEM
npumMepe ls, pwd u echo — uMeHa KOMaHJ, -a — apryMeHT, C IIOMOIIbIO
KOTOPOT'O MBI IOIPOCHJIM KOMAaHIy 1S IOKa3aTh «HEBUIUMbIE» (Dailyibl, a
cJI0BO abrakadabra — apryMeHT KOMaHAbI echo, KOTOPBIl OHa IIPOCTO Ha-
nevaTasa (9Ta KOMaH/Ia KakK pa3 U peJHa3HaYeHa, YTOOBI edaTaTh CBOM
aprymenTsl). B npensiiayriem naparpade Mbl HCIOIb30BAIN apryMeHTHI,
9T00BI 33/1aBATh UMeHa (PailjioB U KATAJIOIOB; KOMAHIbI U IIPOCPAMMBI MO-
ryT [PUIaBATh CBOUM apryMeHTaM KOMaH/HOW CTPOKU CaMBbIil pa3HOO0Opa3-
HBII CMBICJI, C TOYKH 3PEHUs MHTEpIIPeTaTopa BCe 3THU apryMeHThl — He
boJtee 9eM CTPOKH.

Koub ckopo pedb niéT 0 cjioBax, MOYKHO JIOTQIAThCS, YTO CUMBOJI TIPO-
Oesia ¢ TOYKHU 3PEHUs] HHTEPIPETATOPA HECKOJIBKO OCOOBIIl — OH HCIIOJIb3Y-
eTcsi, ITOOBI OTESATDH CJIOBA APYT OT JAPYTa; €IIE B TOI YKe POJIM TeOpeTH e~
CKHU MOYKeT BBICTYIIaTh CHMBOJI TaOYJISAIAN, HO TP PabOTe C COBPEMEHHBIMU
KOMAH/THBIMUA WHTEPIPETATOPAMU B PEXKUME JIMAJIOTa TaOY/IATNS OOBITHO
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HCITOJIB3YEeTCsl JJIsi APYTOro — IOJIYIUB ITOT CHUMBOJI, HHTEPIPETATODP IIbI-
Taercst JoNuCaMs 3a HAC CJIOBO, KOTOPOE MBI BBOJIIM (3TY BO3MOXKHOCTH MBI
oapo6uo o6cyaum B §1.2.8). KosmuecrBo n1pobesioB MexKy JByMsl CJI0Ba-
MU MOXKET OBbITh IPOM3BOJIBHBIM, 3TO HHU Ha UTO He BJHSAET; yOEIUThCS B
9TOM MOXKHO Ha IprUMepe JByX KoMau[ echo:

lizzie@host:~$ echo abra kadabra

abra kadabra

lizzie@host:~$ echo abra kadabra
abra kadabra

Kak Mbl BusiuM, OT BCTABKH JIAIITHUX IPOOEIOB HUYEro He nmoMeHsiock. Ho
9TO €CJIM HaM HY2KeH [apaMeTp, COAEPKAIUl MPOOesIbl — HAIIPUMED, €CJII
BBl CTOJIKHYJIUCH C (ailjioM, umMerormuM 1mpobes B umenn’! Jlaxke ecyim Bbl
HEYKOCHUTEJIBHO CJIeIyeTe COBETY, KOTOPBIi MbI JJaJid B KOHIIE IIPEIbIIYIIE-
ro maparpada, 1 HIKOTJa He IPUMeHsieTe TTPo0eJIbl B MMeHaX (DAlIoB, Ipy-
I'€e I0JIb30BATE/ I KOMIBIOTEPOB (B ocobennocTu npusbikimme K Windows
U He 3HAOIIAE, YTO B MUPE OBIBAET UTO-TO €Ig) YacTO HE CTOJb aKKypPaT-
HBI, TaK ITO BAMJIBI ¢ YEPT-TE 9eM B UMEHAX BAM MOIYT JIaTh Ha (JIEIIKe,
[IPUCJIATD TI0 MTOYTE, TAKUM MOXKET OKa3aThCs UMsl (ailia, 3arpyzKeHHOrO C
cafita B nteprere u T. 11.

Wurepuperarop KOMaHIHONW CTPOKHU MPEIYCMATPUBAET TPU OCHOBHBIX
criocoba JINIIUTH CUMBOJI €0 0CO00# POJIN: «3a9KPAHUPOBATHY €r0 CUMBO-
JIOM 0OpaTHO KOCOI 4epThl «\», 3aK/IFOYUTh B alloCTPOdBI WK B JIBOHbIE
KaBblYKH. Hampumep, eciin nmpusiTesib, ¢ KOTOPBIM Bbl HEIABHO CHE3IUIN B
[Tapuxk, man BaM JIEIMKY ¢ OTCHATBIMEU (OTOrpadusiMu, U Bbl OOHADY KU~
s TaM Kartajor Photos from Paris, Jiydire Bcero O6yjeT cpaldy ke mepe-
MMEHOBATh TAKOH KaTaJjor, 3aMEHUB IIPOOEJIbl Ha TOIIEPKUBAHIIS; C/IEJIATh
9TO MOYKHO OJTHOM M3 CJIEIYIONINX KOMAH]T:

mv Photos\ from\ Paris Photos_from_Paris
mv ’Photos from Paris’ Photos_from_Paris
mv "Photos from Paris" Photos_from_Paris

Toumo Tak 2Ke, €CJIM BaM 3aXO04YeTCd C IIOMOIIbIO KOMAaHIbI echo mameya-
TaThb CJIOBa, pa3ﬂeﬂéHHbIe bosee yeM OJIHUM HpO6eJIOM7 9TO TO2KE MOXKHO
YCTPOUTH C IIOMOIIBIO KaBbI'IEK:

lizzie@host:~$ echo abra kadabra

abra kadabra

lizzie@host:~$ echo " abra kadabra"
abra kadabra

DKpaHUPOBAHUEM 3TOIO JIOOUTHCS TOXKE MOXKHO, HO HEYIOOHO: IPHUIETCH
CTaBUTH OOpATHBIN CJISII IEpes KakKabiM mpobesiom. Hamo ckazaTb, 9To
0OCODEHHOT'O CMBICJIa TAKUMHE CIIOCODAMU JIMIIIAETCS He TOJIBKO IIPO0esI, HO U
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JyTUe «XUTPble» CUMBOJIBI. B 9aCTHOCTH, Ta K€ TOYKA C 3aIsITON OOBITHO
OTJIeJIsieT OJTHY KOMAaHJIy OT JIPYTOii, HO ecyii OHa HYXKHa caMa 1o cebe, Kak
OOBIYHBIN CHUMBOJI, JIJIsi 9TOrO MOIOMAET J1I000it n3 TPEX CroCOOOB:

lizzie@host:~$ echo \; 7;;;;7 ";5;33"

3 3393 339

Ob6paTture BHUMAHZE, YTO CAMH CHMBOJIBI SKPAHUPOBAHUs, armocTpoda u
JIBOMHBIX KABBIYEK, BHITIOJHUB CBOIO MUCCHIO, MCUE3AI0T, TAK YTO 3AIYCKAe-
Mble HaMU [IPOrPAMMBbI M KOMAH/BI UX He BUJAT (€CJIH TOJBKO HE 3aCTaBUTh
ux 0603HaYATH caMuX cebsl).

BuayTrpu amoctpodoB 0COOBIil CMBICI MMeET TOJIHKO CaM amocTpod —
OH PACCMaTPUBAETCS KaK 3aKPBIBAIOIIUI CUMBOJI, U JINIIUTH €r0 ITON POJII
HUKaK HeJIb3sl, HO BCEe OCTAJIbHBIE CHMBOJIBI, BKJIIOUAS U KABBIUKU, U 0OpaT-
HBIN CJI3II, W BOOOIE YTO YrOIHO, — ODO3HAYAIOT CaMy ceOs W HUKAKOTO
0co00Or0 CMBICTIA HE UMEIOT:

lizzie@host:~$ echo ’,7*x$#0! O&\/";’
, Tx$#e! O &\/";

Ecin myxeH B posm camoro cebs cuMBOJ amocTtpoda, TO TyT eCThb IBa
BapuaHTa: JIMOO IKPAHUPOBATH €r0, JUOO MCIOIb30BATH JBONHbBIE KABBIYKY:

lizzie@host:~$ echo I\’m fine "I’m fine"
I’m fine I’m fine

JIBOiiHbIE KABBIYKU OTJIMIAIOTCST OT AIIOCTPOMOB TE€M, UTO JIMIIAIOT 0COHOOTO
CMBICJIa, M€ 6Ce CHEICUMBOJIbI. B YaCTHOCTH, BHYTPHU JIBOMHBIX KABBIUEK
paboTaeT CHUMBOJI SKPAaHUPOBAHUS:

lizzie@host:~$ echo "\"" "\\"
n \

3aberasi BIIEPE]T, CKAYKEM, 9TO BHYTPU JBOMHBIX KABBIYEK TAKYKE COXPAHSIIOT
CHIEIMAJIBHBII CMBICI CUMBOJIBL «!», «‘» (0bparHblii anocTpod) u «$».

OdeHb BaXXKHO MOHUMATH, YTO ANOCTPOMBI U KABBIYKH JIUIIb MEHSIIOT
CMBICJI CUMBOJIOB, HAXOJAIINXCS BHYTPH, HO HE BBIJIEJAIOT 3TU CUMBOJIBI B
OT/leIbHBIE CJI0Ba; MOXKHO Jlazke 3a/1efiCTBOBaTh pa3Hble BU/Ibl KaBblYeK B
OZTHOM CJIOBE:

lizzie@host:~$ echo "abra'"schwabra’kadabra’
abraschwabrakadabra

3aTo ¢ UX MOMOIIBIO MOYXKHO CO3JIATh NYCMOE CA060, IOCTABUE JIBE JBONHBIE
k)
KaBBIYKM WK JBa anocrpoda moaps ("" wium > 7).
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1.2.7. II1abso8bI MMEH paiisioB

Bo mHOrux ciryyasix 6piBaeT y100HO IIPOU3BECTH TY HJIH UHYIO OIIEPAIIUAIO
cpas3y HaJl HeCKOJbKUMU (aiimamu. J[jist 9T0ro KOMaHIHBII HHTEPIPETATOD
MO/IJIEPYKUBAET NOICMAHOBKY UMEH Patinos no 3adaHHOMY wabao-
HYy. B kadecTBe mabJyioHa MHTEPIPETATOP paccMaTpuBaer Jroboe CJI0BO,
He 3aKJIIOYEHHOE B KaBBIUKM WM aloCTPOMBbI, COEpKAIee XOTs Obl OIUH
CHUMBOJI «*» WJIU «7», KBaIpATHBIE WK (DUTYPHBIE CKOOKU. 3HAK BOIIPOCA B
mabJIOHe CYUTAETCs] COOTBETCTBYIONIUM OJIHOMY IIPOU3BOJIBHOMY CHMBOJLY,
a 3HAK 3BE3/I0YKM — TPOU3BOJIBHOI TEII0YKE CAMBOJIOB (B TOM 9HCJIE, BO3-
MOKHO, [IyCTOI ); CMBICJ CKODOK MBI [OSICHUM 4y Th 11032K€e. OCTaabHbIe CUM-
BOJIBI B IabsioHe 0003Ha4YaioT camu cebsi. BerperuB B KOMaHIHON CTPOKE
TaKoil 1mabJIoH, NHTEPIIPETATOD 3aMEHsIeT €ro CIHCKOM U3 BCeX UMEH daii-
JIOB, COOTBETCTBYIONUX ITA0JIOHY, TO €CTh B OOIIEM CJIydae CJI0BO-IIab/IoH
MOXKEeT OBITH 3aMEHEHO Ha IOCJIEe/I0BATEIbHOCTD CJIOB, MMEIOIIYI0 ITPOU3-
BOJIBHYIO JIJIMHY: OJIHO CJIOBO, JIECSITh, CTO, THICSYa, CKOJBKO YIOJHO — B
3aBUCHUMOCTH OT TOTO, CKOJIbKO (DaifjioB cooTBeTCTBYIOT mabsony. Hampu-
Mep, BMECTO MIabJIOHA, COCTOSINEr0 U3 OJHON 3BE3N0YKU (UM U3 IIPOU3-
BOJIBHOT'O KOJINYIECTBA 3BE3/I0U€EK ), MHTEPIIPETATOD MOJCTABUT CIIUCOK BCEX
GdaiiioB 3 TEKyIeil TUPEKTOPUN; BMECTO MabI0Ha «777*» OyayT MOICTaB-
JIEHBI BCe MMeHa (DAJIOB, COCTOSIIUE HE MEHEE UeM M3 TPEX CHMBOJIOB, &
BMECTO «777» — nMeHa (paiiioB, COCTOAINME POBHO U3 TPEX CUMBOJIOB.
[Tabmon «*.txt» 3aMEHUTCA Ha CIHCOK BCeX WMEH (DaiIoB, UMEIOIINX

Ha Bpoje img_2578. jpg, img_cool. jpg U IIpodee B TAKOM JyXe.
IIpumensaTh mabIOHBI MOXKHO B JIIOOBIX KOMAaHIAX, ITPEIITOIATAIOIIIX
crucku nMEH (aitioB B KadecTBe aprymenTtos. Hanpumep, komanma rm *~
VIaJUT B TEKYIIEH JTUPEKTOPUH BCe (DA, B MMEHU KOTOPBIX ITOCJIEIHAM
CHMBOJIOM CTOWT THJIbJA, KOMaHIa «ls /etc/*.conf» IOKayKeT CIHCOK
daitoB ¢ cyddukcom .conf, HAXOIANUXCS B AupeKTOpun /etc, KOMaH-
na «cp files/* /mnt/flash» ckommpyer B gupekToputo /mnt/flash Bce
daiiiel u3 mogaupekTopun files, HaXOAAIIEHCS B TEKYINEN TUPEKTOPUH, U
Tak jasiee. BooOre roBopsi, KOMaHIa, KOTOPYIO MBI 3aCTaBJIsieM PA0OTATDH
¢ 1rabyioHaMu, He 00s3aHa IPEJIoaraTb MMEHHO (ailjibl; Tak, KOMaHIa
«echo *» HalleyaTaeT CIUCOK (DallyIoB B TEKYIIEN TUPEKTOPUN; MEK LY TEM,
KOoMamH1a echo cama 1o cebe He MMEeT HUKAKOTO OTHOIIEHUS K dailaaMm u
He paboTaeT ¢ HUMH: OHA NEeYamaem ce0l apeyMermo, KOMAHIHOT CMPOKU.
Ksasparnble ckoOKum B IIA0JIOHE IO3BOJIAIOT ODO3HAYUTHL  A10-
601 cumBoa U3 3a0aHH020  MHOJICECNEA;  HANPUMEp,  MIabJIOH

20Yyrrarens, MPUBLIKINMIA K TPaJUIHOHHON TepMmuHOojoruu mupa Windows, moxer
VAUBUTBCS UCIOJIB30BAHUIO TEPMUHA «CyddHUKC»> BMECTO «pacinupenusi». leso 31aech B
ToMm, uTo B MS-DOS u pannux Bepcusax Windows «pacmupenunes daiiina 6b110 HaMEpTBO
CBSI3aHO C €0 THUIIOM U PacCMaTPHBAJIOCH 060COOIEHHO OT MMEHH, TOra KaK B CHCTEMax
cemeticrBa Unix okoHuaHue uMeHn (aiiyia HIKOTIa He UIPAJIO TAKOW POJIH U BCeraa 6bLIO
IIPOCTO YaCThIO UMEHU.
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«img_27[234] [0123456789] . jpg» cooTBeTCTBYeT UMeHAM img_2720. jpg,
img_2721.jpg, ..., img_2734.jpg, ..., img_2749.jpg u OoJiee HUKAKWIM.
Koneuno, B peaybHOIl KW3HH MOXKHO BOCIIOJIB30BATHCSI TEM OOCTOs-
TEJILCTBOM, 9TO, CKODEe BCEro, B JUPEKTOPHHM HET HU ojHOro dailna, y
KOTOPOI'O B MMEHH BMECTO 4YeTBEPTOH 1udPhI CTOSIO ObI YTO-TO JPYTOE,
U BOCIIOJIb30BATHCA 0Oosiee KOPOTKMM TmabsioHOM «img_27[234]7. jpg».
CuMBOJI BOCKJIUIATEIBHOIO 3HAKA [TO3BOJISIET, HAIIPOTUB, OOO3HAUHUTE JIIO-
6ot cUMBOJT kpome nepevucaenkobir; Hatpumep, «[!_]1*.c» coorBercTByeT
JIOOBIM mMeHAM  (QaityloB, UMEIoNuM CyP@PUKC «.C», 3a HUCKIIOICHUEM
HAYUHAIONIUXCS C CUMBOJIA IIOTIEPKUBAHUSI.

Qurypuble CKOOKH B 1mabJIoHAX 0003HAYAIOT JIIOOYIO 14enouky CIMBOJIOB
U3 SIBHO II€PEYNCIEHHBIX, CAMU IIETIOYKHU IIPU ITOM PA3JIEJISIOTCS 3aIsITOM.
Hanpuwmep, mabmon «*.{jpg,png,gif}» coorsercTByeT BCeM daitiaMm n3
TeKyIIeil IUPeKTOpuH, NMeIouM cybdOUKCH . jpg, .png wim .gif.

Ecau mabjoHy He cCOOTBETCTBYET HUM OJHO uMms aiijia, uHTEep-
MPEeTaTop OCTABJISIET I1A0JI0H 0€3 M3MEHEHUIA, TO eCTh IEePEAET CJIOBO
BBI3BIBAEMOI KOMaH/Ie, KaK €CJIH ObI 3TO CJIOBO BOOOIIE HE OBLIO MIaOJIOHOM.
Ucionp30BaTh 9Ty BO3MOXKHOCTD CJIEAYET C OCTOPOKHOCTHIO; OOJIBIUHCTBO
KOMAHIHBIX WHTEPIPETATOPOB, OTyimdHbIX 0T Bourne Shell, Takoit ocoben-
HOCTH HE UMEIOT.

1.2.8. cTtopusi KomaH 1 aBTOAOINNChIBAHNE UMEH
daiision

Hayunaroniue mosib30BaTes i KOMaHIHON CTPOKHM YaCTO IIOJIATAIOT, 9TO
KaXK/Iy10 KOMAHy HY2KHO HAIMCATD BPYJHYIO, OyKBa 3a OyKBOil; B KOMaH/I-
HBIX HMHTEPIIPEeTaToOpax, MCIOJB30BABIINXCS JIET COPOK Ha3all, BCE TaK U
OBLJIO, HO T€ BpeMeHa JaBHO IIPOIILIH.

st HAYaIa OTMETHUM, 9TO COBPEMEHHBIE KOMAH/HbIE NHTEPIPETATOPEI
yMeT donucueams umera $atinog; ITa BOSMOXKHOCTD 3aefiCTByeTCsS Ha-
xKatueMm kiapumu Tab. HauaB mucars nmsa daitia, BbI MOXKETe HaXKATb
Tab, u eciin Ha aUCKe €CTH TOMBKO OIUH (hailyl, UM KOTOPOTO HATMHAETCS
¢ OyKB, y2Ke BBEJICHHBIX BaMU, TO €r0 UMsl HHTEPIIPETATOP JTOMHUIIET 38 BaC.
Eciin ke nogxogsmux (ailjioB GOJIbIE OJHOIO, MIPU HAXKATUYN HA KJIABU-
mry Tab #Hudero BuanMoro He mpom30UIET, HO BHI MOXKETE TYT K€ HAXKATh
Ha HeE BTOPOU pa3, W WHTEPIPETATOP BBIIACT BaM IIOJHBIN CIIUCOK daii-
JIOB, MOJXOJSAINNX K BallleMy CJIydar; OPOCUB B3IJIsiI HA, STOT CIUCOK, BBI
B OOJIBITTMHCTBE CJIyYaeB MOWMETe, CKOJBKO OyKB BaM eIié HyKHO HabpaTh,
mpezkjie YeM CHOBa HaxkaTh Tab. Hekoropsle mHTEpIIpETATOPHI YMEIOT 110~
[ACHIBATH HE TOJIBKO MMeHa (DailjIoB, HO M JpPyr¥e IapaMeTpbl B 3aBUCH-
MOCTHU OT KOMAaH/IbI, KOTOPYIO BbI COOpPAJINCh JAaTh. B 1eJIoM O/iHa TOJIBKO
9Ta BO3MOXKHOCTb, Ha3blBaeMas agmodonosnenuem (auri. autocompletion),
CrIocOOHA COKOHOMUTH BaM OOJIbINIE TIOJIOBUHBI HAYKATHI HA KJIABUIIIH.
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Bropasi ynadHasi BOSMOXKHOCTH HHTEPIIPETATOPA, U3PSIIHO ODJIEIIaro-
mas »KA3Hb 1I0JIb30BAaTEI0, COCTOUT B TOM, YTO MHTEPIPETATOD NOMHUIM
UCTNOPUIO 86EIEHHVIT 8AMU KOMAHJ, TPUIEM IIPHU 3aBEPIIECHUN CEAHCA Pa-
6GOTBI OH STy UCTOPHUIO COXPAHSIET B (railie, TaK ITO BbI MOXKETE BOCIOJIB30-
BaTbCs CBOMMM KOMaHIAMH U Ha CJIEIYIONIUl IeHb, U Yepe3 Heneo. Ecin
Hy’KHAsd KOMaH1a ObLIa JaHa HeJaBHO, Bbl MOXKETEe BEPHYTH €€ Ha dKPaH,
IOCJIeIOBATEIbHO HAXKUMas KJIABUIILY «CTPeJIKa BBEPX»; CJIIyY9ailHO IIPOCKO-
YUB HY2KHYIO KOMaH/Iy IIpU TaKOM <«JIBUXKE€HHNUN BBEPX», MOXKHO BEPHYTbHCHA
0OpaTHO, HayKaB, UTO BIOJIHE €CTECTBEHHO, «CTPEJIKY BHHU3». JI10OyI0 KO-
MaH/ly U3 COXPaHEHHOU NCTOPUU Bbl MOXKETe OTPE/IAKTUPOBATH, UCIIOJIb3Y ST
NIPUBBIYHBIE «CTPEJIKI» BJIEBO U BIpaBo, kiaasumu Home, End u Backspace
B X OOBITHON POJIN.

Bcio coxpanénnyo ncTopuio MOYXKHO ITPOCMOTPETD, UCIOIb3Yd KOMAHTY
history, B OOJIBIIMHCTBE cily4daeB e€ yji00Hee OyIeT codeTaThb C IIel rKe-
poMm less, To ecTh jnaTh KOoMaHiy history | less. 3jech BbI yBujUTE,
9TO KaXK/as U3 3allOMHEHHBIX WHTEPIIPETATOPOM KOMAH] CHAOXKeHa HOME-
POM; BBI MOXKETE TOBTOPUTH JIIOOYIO M3 CTAPBIX KOMaHJ, 3Has €€ HOMep,
HUCHOJIb3Ys BOCKJIMIATEILHDBI 3HAK; HapuMmep, !137 BBIIOJHUT KOMAH/LY,
COXPaHEHHYIO B mcTopuu moja HoMepom 137. Ormernm, aro «!!» obo3HA-
qaeT nocaedHI 66eJEHHYI0 Komandy, a «!:0», «!:1y U T. 1. — OTHebHBbIE
CJIOBa U3 HEE; OTJeIbHOE CJIOBO MOYKHO U3BJI€Yb He TOJIBKO U3 IIOCJIeJHEl
KOMAaHIbl — Hampumep, !137:2 obo3HaIaeT BTOPOE CJIOBO U3 KOMAHJIBI C
HOMepoM 137; «!abcy» 0DO3HAYAET IMTOC/IEIHIO KOMAHIY, HAUMHABIIYIOCS
CO CTPOKHU abc, 1 3/1ech TOXKe MOXKHO U3BJIEKaTh OTJIeJIbHBIE CJI0BA.

Hakomer, B ucropun MO2KHO BBITTOJTHUTD IIOUCK 1O OACTPOKe. J[jist 9To-
ro maxmure Ctrl-R (oT cjioBa reverse) u HauMHAMTe BBOAUTH BAILY IO
crpoky. Ilo Mepe Toro kaxk BbI OyleTe HaOMpaTbh OYKBBI, HHTEPIPETATOD
OymeT HaXOIUTDh BCE OoJtee n Gojiee cTapble KOMAHIbI, COIEpKaIe HaOpaH-
Hyio moAcTpoky. Ecin naxkars Ctrl-R caoBa, Bbl mosyuutre caedyrowyio (To
ecTb eIng Gosiee cTapyo) KOMaH/LY, COIEPIKAIILYIO0 MYy J#Ce Camyto TOJICTPOKY.

Ecsn npu pegakTupoBaHUN KOMAH/IbI, IIONCKE B UCTOPUU U T.II. BBI 3a-
Iy TAJINCh, MOXKHO B JIFOOOH MOMEHT COPOCHTH BBOJIUMYIO CTPOKY, HAYKAB
Ctrl-C; sTo ropa3ao ObicTpee, UeM, HAIPUMED, YJIAJIITh BCE BBEJIEHHBIE
CHMBOJIBI, HACTOWIMBO HaxkuMmas Ha Backspace.

HavaB akTWBHO HCHOJJB30BATHL MEPEUYUCTEHHBIE 37I€Ch CPEJICTBA, BBI
BCKOpe ybeJuTech, 9TO Ballld TPYI03aTPaThl HA HAOOD KOMAaH] COKPATHU-
JINCh 110 MeHbIENl Mepe pa3 B jaBa/narThb. Hu B KoeM ciiyduae He mpeHeOpe-
raifre sTumu BosdmoxkuocTsimu! Ha mx ocBoenue y Bac yiijiéT MUHYT IIsITh, a
COKOHOMJIEHHOE BpeMsl OyIeT MCUUC/ISIThCS COTHSIME 9acoB.

1.2.9. YmpaBJjieHue BBINOJIHEHUEM 3a/1a4

Jlajieko HE BCe KOMAHIbI HCIOJHHAIOTCH MIHOBEHHO, KAaK 3TO JIEJIAJIH
B Hamux npumepax pwd, cd u 1s; JacTo TpebyeTcs: COODIUTD 3aIyIeH-
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HOIl IIporpamMme, 4To I0pa 3aKaHIUBaTh PabOTY, a eCjii OHA He IMOHUMAEeT
II0-XOPOIIIEMY — HPEKPATUTDH €€ BBIIOJHEHNE IIPUHYIUTEIBHO.

ITepBoe, 4T0 HY2KHO TOMHUTH IIpU padOTe B KOMAHIHO cTpoke Unix —
9TO YTO MHOTHE MPOrPAMMBI TIOAPA3yMEBAIOT YTEHUE JIAHHBIX C KJIaBUATY-
pBI (TOBODsI CTPOXKE, «M3 MOTOKA CTAHJAPTHOTO BBOJAAY ) J0 TEX IOP, IMOKA
TaM He BO3HUKHET cumyauus konua gating. C 37UM MOMEHTOM y Ha-
YUHAIONINX YaCTO BO3HUKAIOT ONPEIEEHHBIE CJIOXKHOCTU: KaK MOYKET KOH-
quThcA aitsn, 6oslee-MeHee IOHATHO, HO KaK TO YKe CaMOe MOYKeT IIPOU30ii-
™ ¢ kaasuamypot?! Ho wa camom jene Hudero ciaoxuoro Tyt mer. B OC
Unix wucmosb3yercss 000OIMIEHHBI TEPMUH <«IIOTOK JAHHBIX», KOTOPBII MO-
JKeT O3HadaTh Kak dTeHune u3 pailjia, TaK U BBOJL JIAHHBIX C KJIABUATYDHI,
WU eIé OTKYAa-HUOY/Ib; MOAPOOHBI pa3roBop 00 3TOM y HAC BIIEPEIM.
OpauM m3 hyHIAMEHTAIBHBIX CBOUCTB IIOTOKA, JTAHHBIX SIBJISIETCS €0 CITO-
CODHOCTB 3aKAHUUBATNDCA.

EcrecrBenno, ki1aBuarypa cama 1o cebe «KOHUYUTHCH» HE MOXKET, HO
[IOJIb30BATEIIb, BBOJAININN JAHHBIE, MMEET IIOJHOE IIPABO PEIIATh, YTO OH
y2Ke BBEJI BCE, 4TO XOTejI. UT00OBI cOOOIUTH 00 9TOM aKTUBHON IIPOrPAMME
(To ecTh TOI MpPOrpaMme, KOTOpas B JJAHHBIA MOMEHT IUTAET HH(MDOPMAIIHIO,
BBOJIUMYIO C KJIABUATYDBI), HY?KHO HaXKaTh KOMOMHAIMIO Kjaasunl Ctrl-D;
[IPU TOM OIIEpPAIMOHHASL cUCcTeMa (eCcan ObITh TOUYHBIM, JIpafiBep TepMUHA-
JIa) YCTPOUT B COOTBETCTBYIOIIEM HOTOKE BBOJA CHUTYAIMIO «KOHEIl (ailias,
¥ XOTsI HAIIIA KJIABUATYpPa BPoje Obl HUKY/A HE JI€JaCh, aKTUBHAS IPOTrPaM-
Ma Oy/IeT TOYHO 3HATH, YTO €€ BXOJIHOU MOTOK WHGOPMAIU UCCsaK. Mex ity
[IPOYMM, KOMAH/IHBIII HHTEPIIPETATOD, KOTOPHIN BEJIET C HAMU JHAJIOT, TOXKe
KOPPEKTHO 00pabaThIBAeT CUTYAINIO KOHIA (Dailiia, TAK ITO €CJIU BbI XOTUTE
3aBEPIINATDH CEAHC pabOThI B OJHOM U3 OKOH ¢ KOMAHJHO CTPOKOi, HanboJiee
KOPPEKTHBIN U TIPU 3TOM OLICTPHIH crocob cjieslaTh 3T0 — HaxKaTh Ctrl-D;
OTMETHM 3a0/HO, 9TO 3aKPHIBATH OKHO TEPMUHAJIA CPEACTBAMU OKOHHOT'O
MeHeKepa, (BeaKuMu AabJ-KJIMKAME UJIA 9epe3 MEHIONIKH) — HAIPOTHB,
crocob caMblii HeKoOppexmHbili, IIOCTYIATh TaK C TEPMUHAJIAMUA HU B KOEM
caydae He CJIeJyeT, IIOCKOJIbKY BBIIIOIHSABIINECS B TEPMUAHAJE IPOIPAMMBI
[IPU 9TOM BOOOIIE-TO MOTYT HUKY/IA HE MCUE3HYTh.

VMeHre UMUTUPOBATh Ha KJIABAATYPE CUTYaIlui0 «KOHeIl (paiijiay eré
He pa3 norpedyercs HAM B JAJIbHEMIIeM, TaK YTO 3AIIOMHUTE: <«KOHEI]
daiira» Ha KJaBMaType MMUTUPYETCS HaxkaTtuem Ctrl-D.

KoneuHno, akTuBHasi mporpaMma COBEPIIEHHO He O0si3aHa 3aBepIlaTh-
csI TIpU OOHAPY?KEHNU KOHIIA, (aiiia; OOJIbIe TOro, OHa MOXKET BOOOIIEe He
9UTATh HUYErO W3 CBOETO CTAHIAAPTHOIO MMOTOKA BBOJA, TAK YTO O HACTYII-
JIBHUU B HEM CHUTyalu¥ KOHIIA (ailjia mpocTo He y3HaeT. B KOHIE KOHIIOB,
MIpPOrpaMMa MOYKeT MPOCTO «3aBUCHYTb» M3-3a KaKOH-HUOYIH ormubku. Bo
BCEX MOJOOHBIX CJIydasX HY2KHO 3HATH, KAK IIPEKPATUTH BBIIOJHEHUE IIPO-
rpaMMbl, He JOXKHUJASCh, KOTJa OHA 3aKOHUIUTCS CaMa.

IIpocreiinmuit u Hanbosee OOMENTPUHSATDHIN CIIOCOO TPUHYTUTETHHOTO 3a-
BEpINIeHNsT aKTUBHOI TPOrpaMMbl — 9TO HaxkaTne KoMmOwmuarmn Ctrl-C; B
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OOJIBIIMHCTBE CJIydaeB 3T0 moMoxkeT. K coxkaJjieHnto, ObIBAeT U TakK, 9TO OT
Ctrl-C me HabJroIaeTCsd HUKaKoro apdekTa; B 9TOM Caydae MOKHO MOTIPO-
6oBaTh HazKaTh Ctrl-\, B HEKOTOPBIX CAyYasIX aKTHUBHYIO IIPOTPAMMY ITO
BCE-TAKU OCTAHOBUT, HO MOCJIE 3TOTO (B 3aBUCUMOCTHU OT HACTPOEK CUCTEMbI)
B TEKYIEM KaTajore MOXKeT HOsiBUThCsI baill ¢ nmeHeM core (B cucTeme
FreeBSD — daiin ¢ cyddurcom .core), KOTOPBIl CTOUT yIAJIUTH CPa3y
2Ke, KaK TOJIBKO BBI €r0 YBUJEIN — OH 3aHUMAET JOBOJHHO MHOTO MECTA U
[P 3TOM JIJIsI BAC MTOKA COBEPIIIEHHO OECIoJIe3€eH.

Yero TouHO HE CJIEyeT JeaTh — 9TO HMCIOJb30BATH KOMOWHAITAIO
Ctrl-Z mo Tex 1mop, MOKa BbI He MOMETE, 9TO OHA B JAeHCTBUTEILHOCTU
gesaer B OC Unix. 9TOT BOIPOC MbI MOAPOOHO 00CYIUM UyTh IIO3KeE.

[Mpexxae 4em nepexoguTb K MCMNONB30BAHNIO KTSHKENOW apTuanepuny, cieayet
eu.l,e BCMNOMHWUTb, 4TO TEPMUHANbI 0bbIYHO NO3BONAOT BPEMEHHO OCTaHaBNNBATb Bbl-
BOA4 (‘-ITO6bI, Hanpumep, ycneTb Nnpo4nTaThb Hy)KHbII7| daparmeHT TEKCTa N HE OaTb eMY
«MPOKPYTUTLCS> 3a Npefesbl 3KpaHa). Takas «naysa» BKOHaeTcsi komMbnuHaumeit
Ctrl-S, a Boik/itovaeTcs — HaxkaTuem Ctrl-Q. Hauunnatowme onepaTtopbl Unix, npu-
BbIKLIME K KOMBMHaLMAM Knasuw B rpadmyecknx nHtepdeicax, 4acTo HaxumaroT
Ctrl-S cnyyaiito (NbiTasick, HaNPUMep, COXpaHnTb haiil B pefakTope TEKCTOB 1 3a-
6618, 4TO 3geck He Windows). Ecnu Bam kaxeTcsi, 4TO Bal TepMuHaa 6e3HagéxHo
3aBWUC, Ha BCsiKnii cny4daii nonpobyiiTe HaxkaTb Ctrl-Q: 3TO NOMOXET, €CAN NPUHUHON
«3aBuUCaHuUA>» CTana cnyqaﬁHo HaXXaTas «Mnaysa», a B OCTaJibHbIX C/yHasaX HU4YEro
MJIOXOro BCE PAaBHO HE CJYYUTCS.

Haunnatomue nosp3oBatenn Unix gacTo JeIaioT eme OJHy XapaKTep-
HYIO OIMUOKY — He 3Hasl, KaK CIIPABUTHCS C IIPOrPAMMOIl, 3aIlyIleHHO! B
OKHEe TepMUHAJIa, OHU IIOIIPOCTY 3aKPBIBAIOT CAMO OKHO, HAIIPUMED, JIBa-
KBl MIEJTKHYB MBIIIKOM «Te caeayeTs. Takas cTpaTerns CPOIHH 3aCOBBI-
BAHUIO I'OJIOBBI B ITECOK: 3ABUCIIIEN ITPOrPaMMBbI 6OJIbINE He BUIHO, HO 9TO HE
3HAYUT, IYTO OHa ucUe3sa. HampoTus, eciu He TIOMOTVIN IITATHBIE METO/IbI,
TO YK 3aKPBITHE TEPMUHAIHLHOTO OKHA HE TIOMOXKET TeM OoJiee: 3alryIIeHHas
3a/1a9a [MPOJIOJIKAeT paboTaTh, IIPU 3TOM OHA MOXKET BILYCTYIO PACXO/I0BATH
IIPOIIECCOPHOE BpeMsl, IAMSTh, & B HEKOTOPBIX CAyYasaX U eIé ITO-HUOYIb
HATBOPUTD.

Ecsm vu Ctrl-C, uu Ctrl-\, Hu Ctrl-Q He mOMOIVIM, TO IJisi TPUHY-
JIUTEIHHOTO 3aBepIeHtsl 3a1a91 IPUIETCsT Pa3so0paThest (X0Tst ObI KPATKO)
C TIOHSITHEM TPOUECCA W TeM, KaK C mporeccamMu obparmarbes. B camom
MePBOM TPHUOJIMZKEHUHU <«IIPOIECCy — ITO IMPOrpaMma, KOTOpasi 3aIryIieHa
¥ B HACTOSIIUIT MOMEHT BBLITIOJIHAETCS B CUCTEME; MHAYE TOBOPSI, KOT/IA BbI
3amycKaeTre JIIo0yI0 MPOrpaMMy, B CHCTEME TOSIBJISIETCS TPOIECC, a KOTIa
[porpamMMa 3aKaH4UBAETCs, COOTBETCTBYIONIMIA [IPOIECC ucue3aeT (3aBep-
maercst). Ha caMoM Jiesie BCE HECKOJIBKO CJIOXKHEE, HAIPUMED, 3aIlyIIeHHAsT
BaMU IPOI'paMMa MOXKET II0 CBOEMY YCMOTPEHHIO IOPOJIUTH €IIE€ HECKOJIb-
KO TIPOIECCOB M T..; BCE 3TO OymeT 00CY:KIATHCsI, KOTAa MPHUIET IOpa.
[Toka HAC BOJIHYeT BOIPOC Cyry0O IparMaTUIecKHil: eCjid Mbl 3aILlyCTUJIN
IporpamMMy, B Pe3yJbTaTe 4Yero B CHUCTEMe BO3HHK IIPOIECC, TO KaK ITOT
MIPOIIECC HANTH W YHUITOKUTD !
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OrmeruM cpa3y 2Ke, UTO BCe IMPOIECCHl UMEIT B CHCTEME CBOU YHU-
KaJIbHble HOMepa, OJjaromapsi KOTOPBIM UX MOXKHO Pa3jinyaTh MeXK]y CO-
60it. CIICOK IIPOIECCOB, BBIMOJTHSIOMUXCS B HACTOSAIIANA MOMEHT, MOXKHO
MOJIyYUTh KOMaHION ps:

avst@host:~$ ps

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

Kak BuaHO, KOMaH/Ia IO YMOJYAHUIO BBLIAET TOJBKO CIIUCOK IIPOIECCOB,
3aIyIIeHHbIX B JAHHOM KOHKPETHOM ceance paboTwl. K coxkasennio, dpiarn
KOMAH/[bl PS 0Y€Hb CUIBHO OTJIMYAIOTCS B 3aBUCMMOCTH OT BepCcuu (B 4acT-
Hocrn, juis *BSD u Linux). 3a noxpo6roit urdopMarmeil ciemyer obpa-
mAaThcsl K JOKyMeHTaIun 1o Jannoit koukpernoit OC; 3mech Mbl Orpanu-
qIMCS 3aMeYaHreM, UTO KOMaHJa «PS axX» BBIJACT CIUCOK BCEX CYIIECTBY-
FOIUX IIPOIIECCOB, 8 KOMAHJIA «PS axuy JIOMOJHUTEIBHO IOKaXKeT HH(OP-
MaIIio O BJIAJEIbIaX Iporeccos?.

B mHekoTOpBIX CIydasx MOXKET OKa3aThCs MOJIE3HOI mTporpaMma top, pa-
borarorias naTepakTuBHO. OHA BBIIAET HA SKPaH CIIMCOK HamboJiee aKTUB-
HBIX ITPOIECCOB, OOHOBJISIST €r0 OJINH pa3 B CEKYHIY. UTOOBI BRIATH U3 IPO-
rpamMMbl top, Hy?KHO BBECTH OYKBY q.

CHSITB IPOIECC MOYKHO C TIOMOIIBIO TaK HA3BIBAEMOIO CU2HAAG; 3aMe-
THUM, UMEHHO 3TO IPOUCXOJIUT TIPU HAXKATUUHU YIIOMUHABIIIUXCS BBIIIE KOM-
ounamuit Ctrl-C u Ctrl-\, curHajbl IPOIECCy MPHU ITOM IMMOCHLIAET JIpaii-
Bep TepMuHaJa. KaKplii cUrHAJ MMeeT CBO HOMED, HA3BAHHE U HEKYIO
IIPEJIONIPEJICJIEHHYIO POJIb; OOJIBIE PO CUTHAJBI HUYEr0 TOJKOM CKa3aTh
HeJIb3sl, IIOHATHE <«OTIPaBKU IIPOIECCY CUTHAJIa» HEBO3MOXKHO IIOACHUTD,
He BjIe3as B JeOpu, HO HaM 3TO ceiiuac He Tpedyercs. JlocTtarouHo 3HATH,
BO-IIEPBBIX, YTO IPOIECCY MOYXKHO OTIPABUTH CUTHAJI C 38JJAaHHBIM HOMEPOM
(uim ¥MeHeM); BO-BTOPBIX, YTO IIPOIECC MOXKET CaM DEIUThb, KaK pearu-
poBaTh Ha OOJBITMHCTBO CUTHAJIOB, B TOM YHCJIE HE PEArMpOBaTHh HA HUX
BOOOIIE HUKAK; U B-TPETbUX, UTO CYIIECTBYIOT TAKWE CUTHAJBI, HAJ KOTO-
PBIMHU IIPOIIECCHI HE BJIACTHBI; 9TO IIO3BOJIsIET yOUTH IIPOIECC HABEPHSIKA.

Kombunaruu Ctrl-C u Ctrl-\ oTIpaBISIOT AKTHBHOMY IIPOIECCY COOT-
BercTBeHHO curHaybl SIGINT u SIGQUIT (jid HAIJISIHOCTH OTMETUM, YTO
OHHU UMEIOT HOMepa 2 U 3, HO IOMHHTBH 9TO He Hy»KHO). O6pIdHO 06a 3THX
CUTHAJa IPUBOJAT K HEMEJJIEHHOMY 3aBEPIIEHUIO IIPOIECCa; €CJIH ITOTO
HE IPOU30IIJIO — CKOPee BCETo, BAlll MIPOIECC UX «IIEPEXBATUII» U JIJIS €T0
CHATHS UPUIETC IPUMEHUTH HellepexBaTbiBaeMblil curaaia SIGKILL (Ne9).
OTnpaBuTh TPOIECCY TPOM3BOJIBHBIM CUTHAJ MO3BOJIsSIeT KOMaH a kill, HO
IpezkJjie 4eM e€ MPUMEHATh, Hy?KHO y3HaTh HOMED IIPOIlecca, KOTOPBIT MbI

21310 Bepuo mis OC Linux u FreeBSD. B apyrux OC, nampumep B SunOS/Solaris,
KJIIO9M KOMAHJIBI PS UMEIOT COBEPIIEHHO WHOM CMBICI.
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XOTUM YHUUITOXKUTH. J[JIsT 9TOr0 OOBITHO OTKPBIBAIOT €IE OJHO OKHO Tep-
MUHAJa U B HEM JIAIOT KOMaHJY PS ax; B IOsIBUBIIEMCS CIIHCKe OYIyT Io-
Ka3aHbl KAK HOMEPA IIPOIIECCOB, TAK U UX KOMAH/IHBIE CTPOKHU, 9TO OOBIYHO
TO3BOJISIET Y3HATH HOMEDP HY2KHOT'0O HaM mporiecca. Hampumep, eciu BbI Ha-
[IHACAJIU IIPOrPaMMy Prog, 3allyCTUJIH €€, a OHA TaK KadeCTBEHHO 3aBUCJIA,
9TO HE IOMOTal0T HUKAKNe KOMOMHAINN, TO B BhIJa4Ye KOMAH/IBI PS ax OJu-
2Ke K KOHILY BBI, CKOpee BCero, HaiijIeTe IPUMEPHO TaKylO CTPOKY:

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

Ono3HaTh HY>KHYIO CTPOKY CJIEJyeT 110 MMEHU IPOIPAMMBI (B JIAHHOM CJIy-
vyae ./prog), a HOMEp IPOIECcca NOCMOTPETh B HAYAJE CTPOKH (3J€CHh ITO
2763). 3Hasi 3TOT HOMEp, Mbl MOXKeM IIPHMEeHUTh KOoMaHIy kill, HO cJe-
JyeT IIOMHHUTD, YTO 110 YMOJYaHUIO OHa OTIIPaB/IdeT YKa3aHHOMY IIPOIECCY
curaas SIGTERM (Ne15), KOTOpBI TOKE MOXKET OBITH [EPEeXBAYEH MPOIIEC-
coM. 3aJaTh APYroil CUIHAJ MOXKHO JIMOO II0 HOMEPY, JINOO 10 HA3BAHUIO
(TERM, KILL, INT u T.H.). Cremyroiye gBe KOMaHJIbl 3KBUBaJIEHTHBI; 06e
OTHPAaBAAIOT nponeccy 2763 curnaua SIGKILL:

kill -9 2763
kill -KILL 2763

OueHb peAKo NPOLLECC He MCHE3AEeT JaXke MOC/IE 3TOro. Tak MOXET NPOU3OWTY TOJb-
KO B ABYX cJiydasix. Bo-nepBbix, 370 MOxeT ObiTb Tak Ha3biBaeMblii npouecc-30mbu,
KOTOpbI/i Ha CaMOM [efie y>Ke 3aBEepLUNSICs, HO OCTAéTCs B CUCTEME, MOCKOJIbKY ero
HENoCpeaCTBEHHbIA NPefoK — TOT, KTO ero 3anycTusl — Mo4YemMy-TO He TOponuTCcs
3aTpeboBaTh y onepauuoHHol cucTemsl nHopMmaumio ob obcTosiTenscTBax 3aBep-
LWEeHMs1 CBOEro MOTOMKa. 30MbU ybUTb HENb3si — OH y>X€ U Tak MEPTBbIA, NOMOYb
TYT MOXET pa3Be HTO YHUYTOXEHME €ro npefKka, Torga ucHesHeT u cam 3ombu. Bnpo-
4YeM, 30Mbu He NOTpebisieT pecypcoB CUCTEMbI, OH TONBLKO 3aHUMAaeT MecTo B Tab-
JIMLE NPOLLECCOB, YTO HEMPUSITHO, HO HE OYeHb CTPALLHO.

Bropasi cutyaumsi ropasgo xyxxe. [pouecc Mor BbINOSHUTL CUCTEMHBbI BbI3OB, TO
€CTb 0bpaTNTbLCS K ONepaLVOHHOR CUCTEME 33 KaKOWi-TO YC/IYroii, B XO4E BbINOJIHEHUS
KOTOpPOIi CMCTEMA MEPEBENA Ero B COCTOSIHNE HEMPEPbLIBAEMOro CHa», B KOTOPOM OH
n octancs. ObbIYHO CMCTEMa NepeBoAMT MPOLECCHl B TaKOe COCTOSIHME Ha [0AM ce-
KYHAbI; €C/1M NPpOUECC OCTaJICA B TaKOM BUAE HaOoNro — B 60}1 bLLUIWHCTBE Caly4HaeB 3TO
03Ha4aeT cepbesHble NPobieMbl C BalMM KOMMbLIOTEPOM, HanpuMep, UCMNOPYEHHbIN
(dbuzmnueckn!) anck. 3peck, K COXaANEHNIO, HE MOMOXET BOODLLE HUYEro; NPUHYAN-
TENbHO BbIBECTU MPOLLECC U3 TAaKOro COCTOSIHUS HEBO3MOXXHO. Bnpouem, ecnu y Bac
Hayan «CbiNaTbCsA» JQUCK, CKOpPee BCEro BaM AOJDKHO ObITb y>Ke He [O MpOLEeCcCOoB.

B coBpeMeHHbIX yCNOBUSX BOrHaThb MPOLECC B 3TO COCTOSIHNE MOXKHO, HE AOXUAa-
ACb Cepbé3HbIX annapaTHbIX r|p06neM: AOCTAaTOYHO, HAaNpUMep, BOTKHYTb B KOMMNbHO-
Tep dnew-bpenok, Ha4aTb KONMpOBaTb Ha Hero bosabwoli daiin, nocne Yero bpenok
BbIAEPHYTb, He paamoHTupys. Ckopee Bcero, npouecc, Konuposaswuii gaiin, nocnae
3TOrO OKaXETCsl KaK pa3 B HernpepbiBaeMoM cHe. Boobuie-to Bbigéprusath us kom-
nbloTepa (hreLlKy, KOTOPasi HAXOAMTCS B aKTUBHONR paboTe — 3To KpailiHe HeygavHasi
naes, HO 3TO XOTS Bbl HE Tak CTPALUHO, KaK YMUPAIOWUIA XKECTKNA JUCK.
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V3HaTb, Kakasi U3 ABYX CUTyauuii UMEET MeCTO, MOXXHO 13 Bblgadu BCE TOM e
KoMaHabl ps ax. [lpouecc-30Mbu oTmevaetcst byksoii Z B ctonbue STAT u cnosom
«defunct» B cTonbue KOMaHAHON CTPOKM, NPUMEPHO TaK:

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

I'Ipou,ecc B COCTOAHNN KHEMNPEPBLIBAEMOro CHa» MO>XHO OT/JINHNTbL NO 6yKBe D B none
STAT:

4711 pts/6 D 0:01 badblocks /dev/sdcl

Ecnun kakoli-Hnbygb NpoLEcC HaXOQMTCSl B TAKOM COCTOSIHWMN XOTs1 Bbl HECKOJIBKO Ce-
KYHA — 3TO NOBOA MPOBEPUTb, BCE /I XOPOLUO C BalUMM KOMMbIOTEPOM.

1.2.10. BrmoJsiHeHue B (pOHOBOM pexKuMe

HexkoTopbie mporpaMMbl BBIIOJHSIOTCS B T€YEHIE [JINTEIHLHOTO BPeMe-
HU, TIPA 9TOM He Tpebysi B3aMMOJEHCTBUS C IMOJIb30BATEEM UYepe3 CTaH-
JIAPTHBIE TIOTOKK BBOJA,/BBIBOAA. BO BPEMs BBINOJHEHUS TAKUX MPOTPAMM
YI0OHO MMeTh BO3MOXKHOCTH IIPOJIOJIKATH J1aBATh KOMAHIbI KOMAHIHOMY
WHTEPIPETATOPY, 9TOOBI HE TPATUTD BPEMSI.

HortyctuMm, HaM 1OTPebOBAIOCH OOHOBUTH 0a3y MAHHBIX JJIsi KOMAaHJIbI
locate, KOTOpast ITO3BOJIAET HAXOIUTH (DAMJIbI B CUCTEME IO YACTH UMEHHU.
B mopme 3ra 6a3a JAHHBIX OOHOBJISIETCS ABTOMATHYECKH, HO OOBITHO 3TO
IPOUCXOUT B HOYHOE BPEMsl, 8 €CJIM MbI IPUBBIKJIA BBIKJIIOUATH HAIT KOM-
IBIOTEP HA HOYb, TO JIAHHBIE, HCIIOJb3yeMble IIPOrpaMMoOil locate, MoOryT
u3psaHo ycraperh. O6HOBIEHME esiaeTcst KoMaHaoil updatedb, BbITOJIHE-
HIE KOTOPOW MOXKET 3aHSITh HECKOJILKO MUHYT. 2KJIaTh €€ OKOHYAHUST HAM
OBbI HEe XOTEJIOCh, IIOCKOJIbKY 9TH HECKOJIBKO MUHYT MbI MOIJIU ObI, HAIIPHU-
Mep, UCIOAb30BaTh JjisI Habopa TEeKCTa B pemakTope. UToObI 3aIlyCTUTH
KOMaHIy B (DOHOBOM pexXUMe, K Heil Cjie/lyeT B KOHIIE IIPUIINCATH CHMBOJI
&, Hanpumep:

avst@host:~$ updatedb &
[1] 2437

B orBer Ha Hally KOMaHIy cHCTEMa COODIIAET, U9TO 3aJ[@HUE 3AIYIIEHO B
doHoBOM pexkuMe B KadecTse (poHoBOH 3ajauu Nel, mpuuém HOMeEp 3arry-
meHHOro 1porecca — 2437. Tekymuii cucoK BBITOIHSIEMBIX (DOHOBBIX 3a-
Jad MOXKHO y3HATh KOMaHIO jobs:

avst@host:~$ jobs
[11+ Running updatedb &

[Tocite 3aBepiienns 3a1a91 KOMAHIHBIN HHTEPIIPETATOP HaM 00 9TOM CO00-
muT. B ciydae ycmentHoro 3aBepiieHusi coobienne Oy1eT BBITJISIETh TaK:
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[1]+ Done updatedb &

Ecnu >ke mporpaMMa IIpy 3aBepIIEHUH COOOIIMIIA OLEPAIMOHHON CUCTEME,
YTO He CUUTAET CBOE BBINOJHEHUE ycnemHbM (¢ updatedb Takoe ciydaer-
csl PEIKO, € JAPYIMMU OPOrpaMMaMi — ropas3fio darie), coobiienue Oyuer
UMETb IPYToil BHAX:

[1]+ Exit 1 updatedb &

Haxkomerr, ecin pOHOBBII TPOTIECC CHATH CUTHAJIOM, COODITIEHne OyIeT mpu-
mepHo TakuM (g curnaia SIGTERM):

[1]+ Terminated updatedb &

[Ipu orpaB/ieHnH CUTHAJIOB IIPOIECCAM, SABJISIOMUMCS (DOHOBBIMU 331898~
MU JTAHHOT'O KOHKPETHOI'O 9K3EMILIsIPA KOMAHHOTO MHTEPIIPETATOPA, MOXK-
HO CCBLJIAThCS Ha HOMEpa IIPOIECCOB 10 HOMepaM (POHOBBIX 3aJad, J100aB-
Jigsi K HOMeDPY CHMBOJI «%». Tak, komamma «kill %2» OTHpaBUAT CHTHAJ
SIGTERM BTOpOil bonoBoIt 3ama1ue. CuMBoJT «%» 6e3 yKazaHUsi HOMEpa 000-
3HAYaeT IOCJIeIHIO U3 (POHOBBIX 3a/a4.

Ecin 3amaga yxe 3amymena He B OHOBOM DeXKHMMe U HAM HE XOUYEeT-
cs XKIATH €€ 3aBEPINEHNs, Mbl MOXKEM CJIeJIATh OOBITHYIO 3371a1y (DOHOBOIA.
Jljist aToro ciemyer Haxkarh Ctrl-Z, B pe3ysibTare Yero BBIIOJHEHUE TeKY-
1ieii 3a/1a4n Oy/IeT IPUOCTAHOBJIEHO. 3aTeM ¢ HOMOIILIO KOMaHIbI bg (0T aH-
rumiickoro background — «bOH» ) IPUOCTAHOBJIEHHYIO 33/[a1y MOXKHO CHOBA
[IOCTABUTDH HA BBINOJIHEHNE, HO yKe B (DOHOBOM pexkuMe. TakzKe BO3MOKHO
c/leJIaTh TEeKyIlei (T. €. TaKO#, OKOHYaHUA KOTOPOIl OKUJAACT KOMAaHHBII
UHTEPIPETaToD) JIOOYIO U3 (DOHOBLIX U PUOCTAHOBJIEHHBIX 33J1a4. DTO Jie-
saercsi komauoit g (foreground — «uepejHuUit nIaH» ).

IlomuanTe: KOMOUMHaNUA Ctrl-Z He yOMBaeT akTUBHYIO 3a/a4y, a
JIMIIb BPEMEHHO IIPUOCTAHABJINBAET €€ BBIMOJIHEHUE. JTO OCODEHHO
BaXKHO JIJTsT T€X, KTO IPUBBIK K PabOTe C «KOHCOJbHBIMIA» ITPOrPAMMAMHY B
Windows; Tam 3Ta KOMOMHAINS UMEET COBEPIIEHHO UHOI cMbICA. Ecin BbI
MPUBBIKJ/IN K HEil — 3HAYWUT, [I0PA OTBBIKATH.

OTMeTuM, 9TO BO3MOXKHOCTU (POHOBOI'O UCIIOJTHEHUST OCOOEHHO MOJIE3HbI
[IPU 3allyCKe OKOHHBIX MPUJIOXKEHU — web-Opaysepa, pellakTopa TEKCTOB,
paboTaloIIero B OTIEJbLHOM OKHe (HAIPUMED, geany) WU [POCTO JAPYroro
9K3EMILIsIpa xterm. 3amyCTUB Ha UCIOJHEHUE TaKyI0 IIPOrPAMMY, MbI, KaK
[IPaBUJIO, COBEPIIIEHHO HE XOTHM, YTOOBI HAIIl KOMAHJIHBI WHTEPIIPETaTOp
2KJIaJ1 €€ 3aBepINeHNs, He TPUHIMAs OT HAC HOBBIX KOMAaH]I.

1.2.11. IlepenanpasJjieHue TTOTOKOB BBO/Ia-BbIBO/Ia

B cucremax cemeiictBa Unix 3amyiieHHble MTPOrPpaMMbl OOIIAIOTCSA C
BHEITHIM MHUPOM Y€pe3 TaK HA3bIBAEMbIE OMOKU 68800a-8bi600a; KaXK-
JIbIIi TAKON MOTOK IMO3BOJISIET HOJIyYaTh U3BHE (BBOAUTH) UJIM, HAOOOPOT,



§ 1.2. Kax npaBu/IbHO UCIOIB30BATH KOMIIBIOTED 107

nepeiaBaTh BOBHE (BBIBOJWUTD) IIOC/IEI0BATEILHOCTL OAWTOB, IPUYEM 3TU
6aliThl MOTYT IOCTYIIATh C KJABHUATYDHI, U3 daiija, U3 KaHajla CBI3U C
JPYTOU IPOTpaMMoil, OT almapaTHOrO0 yCTPOICTBa WM OT MApTHEPA IO
B3aNMO/IEICTBHUIO Yepe3 KOMITBIOTEPHYIO CETh; TOYHO TaK YK€ OHU MOT'YT BbI-
BOIUTBHCA Ha dKPaH, B dailsl Ha JUCKe, B KAHAJ CBSA3U, II€PEIaBATHCS Alllla-
paTHOMY YCTPOWCTBY WJIM YXOAWUTDH U€pPe3 KOMIIBIOTEPHYIO CETh HA JIPYTYIO
manmuay. [Iporpamma MoXKeT OJHOBPEMEHHO PabOTATh C HECKOJIbKUMMU I10-
TOKaMM BBOJIa-BbIBO/IA, Pa3jiMdasi UX 110 HOMepaM; 9TU HOMepa Ha3bIBAIOTCS
deckpunmopamu.

IIpakrtuaecku Bce mporpammbl B OC Unix cjieayroT COIVIAIIEHUIO, IO
KOTOPOMY IIOTOK BBOJIa-BBIBOJA C JIECKPUIITOPOM () OOBSIBJISIETCS TTOTOKOM
CTAHIAPTHOIO BBOJIA, IIOTOK C JIECKPUIITOPOM 1 — IOTOKOM CTaHIAPTHOIO
BBIBOJIA U IIOTOK C JECKPUIITOPOM 2 — ITOTOKOM i BBIBOJA COOOITICHM
06 ommbkax. [IpuHumMasi u repejiaBasi JaHHbIE Yepe3 CTaHIAPTHBIE TOTOKH,
GOJILIMMHCTBO IPOTPAMM HE JIeJIaeT IIPEJIIOJIOKEHN O TOM, C 9eM Ha Ca-
MOM JIeJie CBSI3aH TOT WJIA WHOHN MOTOK. DTO MO3BOJIAET UCIOJIb30BATH OTHI
¥ Te YKe IPOrpaMMbl KaK JIIst pabOThI C TEPMUHAJIOM, TaK U JIJIsl YTEHUS U3
daitna u/unm 3amucu B daitin. Komanable nHTEpIPETATOPHI, B TOM YUCIIE
riraccnaeckuit Bourne Shell, nmpemocTaBisiior BO3MOXKHOCTH [ yIIPABIIE-
HUST BBOJIOM-BBIBOJIOM 3aITyCKAeMbIX IIporpaMM. JIjis 3TOro Mcrosb3yrorces
CUMBOJIBL <, >, >> >& u | (cm. Tabm. 1.2).

O6braro B OC Unix mpucyTcTByeT mporpamma less, MO3BOJISIONAst Mo-
CTPAHUYHO IIPOCMATPUBATH COJEPXKUMOE (DAMJIOB, IMOJIb3YsCh KJIABUIIAMA
«CTpEJIKA BBEPX», «CTpesika BHU3», PgUp, PgDn u Jp. JUist IPOKPYTKHU. DTa
2K€ MPOrpaMMa MO3BOJISET MIOCTPAHNIHO ITPOCMATPUBATH TEKCT, [TOIAHHBII
eif Ha cTaHIAPTHBIN BBO. Vcmob30BaHme mporpaMMbl less MOJIe3HO B CITy-
vyae, ecju WHMOpMaIsl, BblJaBaeMas KaKo-Inb0 M3 3allyCKaeMbIX BaMu
mporpaMm, He yMemaercs Ha dkpaH. Hampumep, komana

1s -1R | less

ITO3BOJIMT BAM IIPOCMOTPETD CIUCOK BCeX (HallyIOB, HAXOIASAMINXCS B TEKYIIei
JIMPEKTOPUN U BCEX €€ MOIUPEKTOPUSIX.

Yurure, ITO MHOTHE TTPOIPAMMBI BBIIAIOT BCE COOOIIEHUS 00 OMMOKAX
U TPEyIPEKICHUsT B MOTOK JUATHOCTHKHA. UTOOBI MPOCMOTPETH MOCTpa-
HUYHO COODIIEHUs TAKOH IPOrpaMMbl (HAIIPUMED, KOMIHIATOpa a3bika Cu,
KOTODBIil HA3bIBAETCS ECC), CJE/yeT JIATh KOMAHLY, 00bEUHSIONLY IO IOTOK
JIMATHOCTUKHU CO CTAHJIAPTHBIM ITOTOKOM BBIBOJIA ¥ HAITPABJISIONLYIO HA BXOJ
porpaMMbl less pe3y/ibraT 00beInHEHNUS:

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

Eciin o Kakoif-To mpuvnHe BaM He MHTEPECEeH MOTOK MH(POPMAIUH, BbI-
JaBaeMbIil KaKOW-HUOY/Ib MTPOrpaMMOii, BbI MOYKETe MEePEHAIPABUTDH €ro B
ncesdoycmpoticmaeo /dev/null: Bcé, ITO Ty/a HAIIPABJIEHO, IPOCTO HC-
qezaeT. Hanpumep, cie/tyromas Komania chopMUpPyeT CIncok Beex dailiaon
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Tabsmra 1.2. [Ipumeps! epeHanpaBIeHnii BBOIA-BbIBOIA

cmdl > filel 3aIlyCTUTh IporpamMmMy cmdl, HAITpaBUB €€ BBIBOJ
B daitir filel; eciim daiin cymecTByer, OH Oy-
JeT Iepe3alliucaH ¢ HyJId, eCJIM He CyIeCTByeT —
OyzieT co3aan

cmdl >> filel 3aIlyCTUTH IIporpaMMy cmdl, jiormcas e€ BHIBO/I B
koHerr daitna filel; ecsim aitsra He cyrecTByer,
oH OyzeT co3maH

cmd2 < file2 3allyCTUTh IIporpaMmy cmd2, mojasB eil comep-
xkKumoe daityia file2 B KadeCTBE CTAHIAPTHOTO
BBOJIa; ecain pailjia He CYIIECTBYeT, IPOU30NIET
ommbKa

cmd3 > filel < file2 3aIlyCTUTh ITporpaMMy cmd3, IepeHalpaBUB Kak
BBO/I, TaK U BBIBOJ

cmdl | cmd2 3aIllyCTUTh OJHOBPEMEHHO IIporpamMmbl cmdl u
cmd2, mo/iaB JAHHBIE CO CTAHJAAPTHOI'O BBIBOJA
MEpBOif HA CTAHIAPTHBIA BBOX BTOPOi (Tak Ha-
3pIBaeMbIil KOHEetep)

cmd4 2> errfile HAIIPABUTH IIOTOK COOOImeHuii o6 omunbkax B
daitn errfile
cmd5 2>&1 | cmd6 00'bEIMHUTD IIOTOKHU CTAHIAPTHOTO BHIBOIA U JTH-

arHOCTUKM IIporpaMMbl cmdb U HallpaBUTb HA
CTaHJIapTHBINA BBOJ, IpOrpaMMbl cmd6

B Ballleil cucreMe, 3a UCKJIIOYEHHEeM TeX KaTaJIOrOB, Ha YTeHHe KOTOPBIX y
Heé He XBATHUT MPAaB; TP 3TOM Bce cOoDIeHus 00 omubKax Oy/1yT TPOUTHO-
pUPOBaHbL:

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

®Davinbl yCTPOKCTB, B YNCAO KOTOPbIX BXoAUT /dev/null, — 3TO OTAENbHAs JOBOJIb-
HO Cepbé3Hasi Tema, nogpobHOoe pacCMOTpPeHMe KOTOPOii Mbl OTJIOXKUM O BTOPOro
Toma. lNoka B noBCeaHEBHOR XM3HM Ham MNOTPebyeTcsi TONBbKO OAWH U3 3TuX haii-
JIOB — BOT 3TOT BOT caMblii /dev/null, n noHagobuTcs TOAbKO ANS TOro, 4TobbI
OTNpaBAsATb Tyaa BCE HeHyxHoe. Ha Bcakuii cnyyain ctouT umets B Bugy, 4TO BCe
aiinbl yCTPORCTB HaxogAaTCs B AupekTopun /dev, NMsi KOTOPOK 0bpa3oBaHO OT aH-
rnulickoro devices (bykBanbHO <yCTpOCTBa» ).

1.2.12. PegakTOpbl TEKCTOB

PasimasbIX peakTOPOB TEKCTOB B OIIEPAIIMOHHBIX CUCTEMAaX CEMENCTBa
Unix cymecTByeT HECKOIBKO coTeH. Huzke pUBOIsITCSI OCHOBHBIE CBEJICHUST
0 HEKOTOPBIX U3 HUX.

Buibupast fj1s1 paboThl peIakTop TEKCTOB, CJeIyeT 0OpaTUTh BHUMAHME
Ha TO, TOJXOIUT JIX OH JIJIsi HAIMCAHUS mporpaMM. JIs 9Toro pemakTop
TEKCTOB JIOJI2KEH, BO-IIEPBBIX, PAOOTATD € (hailyraMud B OOBITHOM TEKCTOBOM
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Tabmuma 1.3. Komamasr pegakTopa vim

nepeiiTu B HAYaJI0 CTPOKHU

$ nepeiiTu B KOHEN, CTPOKHI

VIAJIUTH CUMBOJI 101, Ky PCOPOM

dw | yaanuTb csioBo (0T Kypcopa j1o npobesia Wi KOHIIA CTPOKH )
dd | y#aanTh TEKyILyIO CTPOKY

d$ | ygaJuTh CUMBOJIBI OT Kypcopa J0 KOHIIa CTPOKH

J CJIUTH CJIEJYIOIIYIO CTPOKY C TeKyIueil (yIaauThb IepeBoj

CTPOKH)

i | HayaTb BBOJ, TEKCTa C TOZWIUHU HepeJ TEeKYIUM CHUMBOJIOM
(insert)
TO 7K€, HO MOCJIE TEKyIIero cumboia (append)

0 | BCTABUTDb MYCTYIO CTPOKY TIOC/IE TEKYIIEH U HadaTh BBOJ, TEK-
cra

0 TO 2K€, HO CTPOKAa BCTaBJIACTCH Iepel] TeKyIenl
TIOBTOPUTD TIOCJIEHIOI0 ONEPAIUIo

u | OTMeHHTH HocJenHo onepanuio (undo)

U | OTMEHHTb BCe M3MEHEeHUs, BHECEHHBIE B TEKYIIYIO CTPOKY

dopmare; BO-BTOPBIX, PEJIAKTOD HE JOJKEH BBIOJHITH aBTOMATUYIECKO-
ro dopmaruposanus ab3anes Texcra (Hanpumep, MSWord miist aroii mesu
HENPUIOJIEH ); U, B-TPETbUX, PEJAKTOD 00sI3aH UCHOJIb30BATH MOHOIIUPUH-
HBI IPUPT, TO €CTh MIPUDT, B KOTOPOM BCE CUMBOJIBI HMEIOT OIMHAKOBYIO
MUPUHY. BBISCHUTD, yIOBJIETBOPSIET JIU PEJAKTOP ITOMY CBOHUCTBY, IPOIIE
BCero, HabpaB B 9TOM PEJAKTOPE CTPOKY U3 JIECATH JIATUHCKUX OYKB I U IO,
Hell — CTPOKY U3 JIeCsITH JIATUHCKUX OYKB 1. B pejakTope, UCIOJIB3yOmeM
MOHOIIIUPUHHBIN PUPT, MOy IEHHBI TEKCT Oy/eT BBIIJISIETh TaK:

1111111111

TOrZa KaK B PEIAKTOPE, WCIOJIB3YIOMIEM IPOIOPINOHAIBHBIA MIPUMT
(¥ HEIPUTOMHOM, BCJIEJCTBUE TOrO, JJid IPOIrPAMMUPOBAHUS), BU, Oyaer
[IPUMEPHO TAKOB:

mmmmmmmimnmim

iiiiiiiiii
BupouewM, 1718 pe1akTopoB, KOTOPbIe pabOTalOT B OKOIIKE TEPMUHAJIA, ITO
CBOICTBO BBIMIOJTHSIIETCST ABTOMATHYIECKH, & TaKHEe TEKCTOBBIE DEIAKTODHI,
KOTOpBIE OTKPBIBAIOT CBOM COOCTBEHHBIE I'papUYecKre OKHa, MbI ObI HC-

[IOJIb30BATh B JIFOOOM CJIydae HEe CcOBeTOBaJIA.

PenakTop vim

Penakrop vim (Vi Improved) siBiisiercsi KJIOHOM KJIACCHYECKOTO DeJIaK-
TOpa TEKCTOB IJIst Unix-mogo0HBIX omeparuoHHbix cucreM VI. Pabora B
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= TV =

Puc. 1.6. Ilepemernienne Kypcopa B vim ¢ TOMOIIBIO aJI(DaABUTHBIX KJIABHUII

PEIAaKTOpax 3TOTO CeMeHCTBa MOXKeT ITOKa3aThbCdAd HAYMHAIOMIEMY ITOJIB30-
BATEJIF0 HECKOJIBKO HEYIOOHOI, T.K. [0 MMOCTPOEHUI MHTepdeiica OHU KO-
PEHHBIM 00Pa30M OTJIMYAETCA OT IPHUBBIYHBIX OOJIBIIMHCTBY II0JIb30BaTe-
Jielt 9KPAHHBIX PEIAKTOPOB TEKCTOB C CHCTEMAMHU MEHIO. B To ke Bpems
MHOI'HE [POTrPaMMUCTBI, paborarorue 1o, Unix-cucreMaMu, MpeanodnTa-
IOT UCIIOJIb30BAaTh UMEHHO 3TU PeJaKTOPhl, IIOCKOJIbKY JJIs YejloBeKa, yMe-
IOIIETO UCIOJIH30BATh OCHOBHBIE (DYHKIIUU ITUX PEIAKTOPOB, UMEHHO 3TOT
BapuaHT mHTepdeiica OKaspiBaeTCs Hambojee yIOOHBIM Jjist PabOTHI HAJ
TEKCTOM TPOTrpaMMbl. BoJIbIlle TOro, Kak MOKa3bIBAET OMBIT aBTOPA ITUX
CTPOK, BCE 3TO OTHOCUTCS HE TOJBKO K IIpOrpaMMaM; TeKCT KHUATH, KOTO-
pyIO BBI unTaeTe, HaOpaH B PeIaKTOpe Vi, KaK U TEKCThI BCEX OCTAJIbHBIX
KHUT aBTODA.

Ecnu ocBoenme pemakTopa vim TOKaXKeTCsi BaM UPE3MEPHO CJIOXKHOMN
3aJa4deif, K BalllUM yCJIyraM JpyTHe PeJaKTOPBbl TEKCTOB, ABa U3 KOTOPBIX
onmcanbl HuKe. JIj1s1 guTaresieil, pemmBiux oboiTuCh 6e3 u3yvueHus vim,
IpUBEIEM JIA CIPAaBKU IIOCJIEI0BATEIbHOCTh HaXKaTUA KJIABUII JJIS BBIXO-
Ja U3 3TOTO PEJIAKTOPA: €CIU BB CIYyUIaHO 3aIIyCTIIA Vi, TPAKTHIECKHT B
JIF00OI cUTyaluy Bbl MOXKeTe HaxKaThb Escape, 3aTeM HabparTh :qa!, U 9T0
NIPUBEET K BBIXOJY U3 PelakTopa 6e3 cOXpaHeHWs U3MEHEHU.

Yrobbl 3amycTUTh PENAKTOP Vi, [HOCTATOYHO JATh KOMAHIY
vim myfile.c. Ecan daiira myfile.c He cymecTByer, oH Oymer co-
3/IaH IIPU IIEPBOM coxpaHeHnu m3MeHeHuil. IlepBoe, 4To cilefyer ysacHUTS,
paborasti ¢ vim — 9TO HAJIW4YMe Yy HEro IByX PeXXUMOB paboThI:
pekuMma BBOJAa TeKcTa U pexkuMma komawnz. Cpasy mocje 3amycka
BbI OKa3bIBaeTeCh B peKMMe KOoMaH/. B 3ToMm pexxume J1roOble HAXKATUS
KJIABUII OYIyT BOCIPUHATHI KAK KOMAHJBI PEIAKTOPY, TAK YTO €CJIA BBI
MONIBITAETECHh BBECTHU TEKCT, PE3YJIbTaT TAKOU IIONBITKA BaM He IIOHPABUTCS.

IIepemertrienue 1m0 TEKCTY B PeKUMe KOMaH,T BO3MOXKHO C TIOMOIIBIO CTPe-
JIOYHBIX KJIABUII, OTHAKO O0JIee OIBITHBIE HOJH30BATEIN Vi MPEIIOInTa-
IOT MOJIb30BATLC JJI 9TOM 1eJIM CUMBOJIaMU j, k, h u 1 Jij1g mepeMernienuns
COOTBETCTBEHHO BHU3, BBEPX, BJIEBO U BOPaso (cM. puc. 1.6). YTo6s! nporie
OBLIO 3TN OYKBBI 3aIIOMHUATH, 3aMETHTE, UTO HYKHbIE BAM Y€ThIPE KJIABUIIII
PAaCIIOJIO’KEHBI Ha KJIaBUATYPe PAIOM, IIPU 3TOM CJIeBa HAaXOMUTCS KJIaBUIIIA
h, cupaBa — 1, OHH W HCHOJB3YIOTCA JIJIs IIepeMellleHns BJIEBO U BIPaBO;
OyKBa j 110 CBOUM OYEPTAHUAM YYTb-UyTh HAIIOMUHAET CTPEJIKY BHU3 — U
TIPUMEHSIETCS 71 JIBUKEHNS] BHU3; OCTAETCS JIUITb K — METOJI0OM MCKJTIOUe-
HU¢ [IOHMMAaeM, UYTO OHA HYXKHa JIJIs IlepeMellleHnsl BBepX.
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Tabmmra 1.4. PaiioBble KOMaHIbI PEIAKTOPA vim

W COXPaHUTH PEJAKTUPYEMblil dailia

1w <name> | 3ammcaTb Qailil 10 HOBBIM UMEHEM

tw! COXPaHMUTDb, UrHOPUPY: (110 Bo3moxkHOCTH) utar readonly

1wq COXpPaHUTH (hailyl U BBIATH

:q BBIATH U3 pefakTopa (ecau daiin He ObLT H3MEHEH ¢ MOMEHTA,
[IOCJIEZIHETO COXPAHEHNS )

:q! BBIATH 6€3 COXpaHeHusl, COPOCHUB C/eIaHHble U3MEHEHUsI

:r <name> | MPOYUTATH cozep:kuMoe (aiia <name> W BCTABUTH €0 B
PeOaKTUPYEMBbIl TEKCT
te <name> | HavaTh PeJAKTHPOBAHME €I OTHOrO (haiiia

:1s MOKA3aTh CIHUCOK PEIAKTUPYEMbIX (dbaityioB (akTuBHBIX Oydhe-
PoB)
:b <N> nepeiitu K 6ydepy nomep N

MprynHa Takoro eoibopa B Tom, 4to B OC UNIX cTpenoyHbie knaBuwn reHepu-
pylOT nocnefoBaTeNbHOCTL BaliToB, HaumMHatowytocs ¢ koga Esc (27); nobas Takas
nocNenoBaTE/IbHOCTb MOXET ObITb BOCNPUHATA PEAAKTOPOM KaK Tpe6OBaHl/|e Ha ne-
pexon B KOMaHp,HbIVI PEXNM N HECKONIbKO KOMaHA-CUMBOJIOB, I'lpl/l‘-IéM ep,VIHCTBeHHblﬁ
C|'|0C06 OTNINYNTb ESC—I'IOCJ'IeAOBaTeJ'IbHOCTb, I'IOpO)Kp,éHHny Ha>XaTnem Knasuwin, oT
TaKOI e NocNefoBaTENbHOCTY, BBEAEHHOW MONbL30OBAaTENEM — 3TO M3MEPEHUE Bpe-
MeHN MeXAy npuxogoM koga Esc un cnegytowero 3a Hum. [pu paboTe Ha MegneHHOIA
NUHUM CBA3M (HampuMep, Npu yAaNéHHOM peAakTMpoBaHuu daiina B yCIoBUsIX M-
NeHHOl nnu HeyCTOﬁ‘-II/IBOVI pa6OTb| CeTI/I) 3TOT cnocob MoxeT AaBaTb HEMNPUATHLIE
cbown.

Heckonbko nanboJsiee 9acTo yrnoTped isieMbIX KOMaH/T IIPUBEJIEHBI B Ta0-
gure 1.3. Komamansr i, a, o, u 0 mepeBofsaT Bac B PEKUM BBOJIA TEKCTA.
Teneps BCE BBOIMMOE € KJIABUATYPHI BOCIIPUHIMAETCS KAK TEKCT, TOJJIeXKa-
it BctaBke. EcTecTBEHHO, BO3MOXKHO HCITOJIb30BaHue Kiasuiu Backspace
B €€ 00bIYHOI posiu. B OOMBITHHCTBE CIyTIaeB BO3MOYKHO TaKKe HUCIOIb30-
BaHUE CTPEJIOYHBIX KJIABUIN, HO B HEKOTOPBIX BEPCUSIX Vim, IPU HEKOTOPBIX
0CODEHHOCTSIX HACTPOMKH, a TakKe Ipu paboTe depe3 MeJJICHHDBIH KaHaJ
CB#A3U BO3MOYKHA HENPABUJILHAS PEAKIIN PEIAKTOpa Ha CTPeJKH. B 3ToM
caydae JJisi HABUTAIMKA O TEKCTY HEOOXOIMMO BBIUTH U3 PEKUMa BBOJA.
Brixos n3 pexkuMa BBOJA M BO3BPAT B PEXKUM KOMAHJI, OCYIIECTBJISIETCS
HazkaTueM KJapuim Escape.

Jljist moucka 1o TEKCTY MOXKHO HCIOJIb30BaTh (B KOMAHIHOM DEXKUME)
[IOCJIeIOBATEILHOCTD /<text>, 3aBepmias eé HaxkatueMm Enter. Tax, / myfun
YCTAHOBUT KypCOp Ha OJmrkaiiiliee BXOXKIeHNe CTPOKY myfun B BalreMm Tek-
cre. [ToBTOPUTH TOMCK MO2KHO, BBE/Ist CMMBOJI / 1 cpaldy ke Haxkas Enter.

IMepemecTUTHCS HA CTPOKY € 33JAHHBIM HOMEPOM (HAIIPUMED, HA CTPO-
KY, JJisi KOTOPOil KOMIIMJIATOD BBLIAJ coobiieHre 06 OmubKe) MOXKHO, Ha-
6pas mBoeroume, HOMEDP CTpOoKM m HaxkaB Enter. Takyke uepes mpoero-
qre JIOCTYIHBI KOMAaHIbl COXPaHEHWsI, 3arpy3Ku ailjioB, BBIXOJa U T.1I.
(cm. Tabuumy 1.4).
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IIpu omHOBpEeMeHHOII paboTe C HECKOJbKUME ailylaMd KOMOWHAIIHS
Ctrl-" mo3BoJiseT OBICTPO MEPEKJIIOYATHCI MEXKIY MEXK/Y JABYyMs HOCIEe-
HUME pefakTupyeMbiMu daitzamu. [lo ymosdanuio pemakTop mpu 3TOM
Tpebyer, 4TOOBI Tekymmit (aityi ObLI COXpaHEH, YTO HE BCerja yiIo0-
HO; 9TO MOXKHO OTMEHUTb, €CJIU yCTAHOBUTHL onuuio hidden komamzoi
:set hidden. Kcrartu, 31y u apyrme KOMaHIbI MOYXKHO BIUCATH B (aiii
.vimrc, HaXOASIIUICS B BaIllei JOMAIHEH JTUPEKTOPUN, YTOOBI OHU BCETA
BBIIIOJIHSJIMCDH IIPU 3aIlyCKe peJlaKTopa.

OT/eIbHOrO YIOMUHAHUS 3aCIy KUBAIOT KOMAHJIBI BbIJIEJIEHUsT OJIOKOB
u paboTsl ¢ 61okKamu. HagaTh BblgeeHne (hparMeHTa, COCTOANIEr0 NCKITIO-
YUTEJBHO U3 IEJIBIX CTPOK, MOYKHO KOMAaHJI0it V; BBIIEIUTH (pparMeHT, co-
CTOAIINI U3 ITPOU3BOJIBLHOIO KOJINYECTBA CUMBOJIOB, MOYKHO C IIOMOIIHIO KO-
MaHbI V. ['panuria BeIIeIeHNS YCTAHABINBAETCSA CTPETKAMH WM COOTBET-
CTBYyIOIUMHA KOoMaHgamMu h, j, k u 1.

VIaauTh BBIIETEHHDBIN OJOK MOXKHO KOMAaH0MW d, CKOIMMPOBATH — KO-
MaHIoi y. B obomx ciydasx BbIIeeHHEe CHUMAETCs, a (PparMeHT TEeKCTa,
HaXOJIMBIIMIACS I10JI BbIJEJEHIEM, IIOMEIAeTCsl B crienuaJibabiil 6ydep. Co-
nepxumMoe Gydepa MOXKHO BCTABATH B TEKCT KOMaHIaMu p (II0csie Kypeopa,)
u P (uepen kypcopom). Texcr moxker nonactb B 6ydep u 6e3 BblIeJCHU.
Tax, Bce KOMAHJIbI, YIAIAIOIIAE T€ UM UHble (PparMeHThl Tekcra (x, dd,
dw, d$ u 1p.), momemaror yaanéuubiii Teker B 6ydep. Komanas yy, yw, y$
IOMEIIAT B Oydep COOTBETCTBEHHO TEKYIIYIO CTPOKY, TEKYyIee CJI0BO 1
CHMBOJIBI OT KypCcOpa J0 KOHIIa CTPOKH.

Ecuu BBI pennTe Bcepbe3 OCBOUTH Vim, HACTOATEILHO PEKOMEH, IyeM BaM
MPOiTH 00YYAIONLYIO IPOrPaMMy vVimtutor, KOTOpas OOBIYHO IOSBJISIETCS
B CUCTE€Me BMecTe ¢ cCaMuM vim.

PenakTop Nano

Penaktop Nano B mociemnme jieT mecaTb CTajl KpaiiHe IOIMyJISpEH B
MEpe <«IorcoBoroy Linux’a — Tak, HEKOTOpBIE MOIMYJISIPHBIE TUCTPUOYTHU-
BBl CTABAT 3TOT MMEHHO ITOT PENAKTOP KaK WCIOJb3YeMbIil 110 yMOJIda-
Huio. JI0BOJIBHO MHTEPECHA MCTOPHS €0 MOsABJIEHU:A. B OKPECTHOCTHAX Py-
Gexka BekoB B Unix-cucreMax OBLT JOBOJIBHO MOMYJISIPEH KJIUEHT 3JIEKTPOH-
HO#l ouTkl Pine, paborapimii B OKHEe TepMUHAJA. BCTPOEHHBIH perakTop
TEKCTOB 9TOI'0 KJIMEHTA, UCXOJHO IIPE/IHA3HAYEHHBIN IS PeIaKTUPOBAHUS
JIEKTPOHHBIX [HACEM, B KAKOW-TO MOMEHT OBIJI BBIIYIIEH B BHUJE OTIE/Ib-
HOIl mporpaMmbl, HazBaHHOI «Pico» ot cios Pine Composer; 9To Kacaercs
pemakTopa Nano, To OH mpejcTaBisieT coboit KyioH Pico, peamn3oBaHHbIil C
HyJIs y9aCTHUKaMU poekTa Gnu n3-3a COMHEHU B JINIEH3NOHHON YUCTOTE
Pico. [Ia mporpaMMUpOBaHUS 3TOT PEJAKTOP MCXOTHO HE MPETHASHAYEH,
HO TIJIBIN PsiJL CyIybo «IIPOrpPaMUCTCKUX» (DYHKIINN, TAKUX KaK IIOJICBETKA
CHHTAKCUCA, aBTOMATUYIECKUI CABUI M T.I., B HEM BCE-TAKH IIPHUILYCMOT-
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pen. s 3armycka 3TOro pelakTopa, KakK BOJHUTCS, UCIIOJIb3YETCs €ro UMs
B Ka4yecTBe KOMAaHJIbI U UM PeJIaKTUpyeMoro daiiia B POJau apryMeHTa:

nano myfile.pas

Hukakmx XUTPBIX «PEKUMOB» y 3TOIO PEJAKTOPA HET, MOXKHO CPa3y 2Ke Ha-
GupaTh TEKCT, UCHOJIb3ysl cTpesognbie Kiasummu, PgUp/PgDn, Home, End,
Backspace u Del B ux o6branoit posu. st Bcex 3TUX KJIABHII MIPETYCMOT-
peHbl «OMHODANTOBbIE» AJBPTEPHATUBBI HA CJIydail pabOThI Uepe3 MeIJIeH-
HYIO JITHUIO CBA3U, HO, B OTJIMYHE OT KOMAHJI TOT'O XK€ Vim, PacIIoIoKeHue
COOTBETCTBYIONNX OYKB Ha KJaBHAType HE BIIOJHE YIOOHO — HAIPUMeED,
JJIsT TIEPEMEINEeHnsT Kypcopa BIIPABO, BJIEBO, BBEPX W BHU3 MOXKHO BOCIIOJIb-
30BaTbcsd KoMOwmHarusiMu Ctrl-F, Ctrl-B, Ctrl-P u Ctrl-N — or cjoB
forward, backward, previous, mert; noxaJyil, CTpeJIKH BCE-TAKU HAMHOI'O
ymobHee.

B HumxHelt wacTu sKpaHa PaCIONIAralOTCs JBE CTPOKU C MOJICKA3KAMU;
3/IeCh CTOUT Cpa3dy 2Ke 3allOMHUTL, 9YTO CUMBOJIOM «~» obo3HauaeTcs Ctrl,
TO ecThb, Hampumep, «~C» coorBeTcTByeT Haxkatmio Ctrl-C. Kcratm, sta
koMOuHanmuss B Nano MCIOJIB3yeTCs B BECbMa IIOJIE3HOHN, XOTsI M HEOXKU-
JAHHOM (JUTsl MMEHHO TAKWX KJIABHUIN) DOJIHM: IOKA3bIBAET HOMED CTPOKU
u croJiblia, COOTBETCTBYIOIIME TEKYIIeil IIO3UIUY Kypcopa (MHEMOHIYECKOe
csioBo TyT — current [position]). Crour cpasy ke o6paTUTh BHUMaHUE Ha
koMmOunaruu Ctrl-0 (write Out) — coxpaHenue pemakTupyemoro daiiia
n Ctrl-X — BBIXOJ, U3 PENAKTOPA (€C/IM TEKCT COAEPIKUT HECOXPAHEHHBIE
U3MEHEHHUsl, PEJAKTOD IIPEIJIOXKUT €r0 COXPAHUTD).

C HeNpUBBIYKK MOXKHO HE Cpa3y 3aMeTUTb, U9TO PEJaKTOP BO MHOTUX
caydasx 3a0aém 60npocvl, W JJIS STOTO OH WCIOJIB3YeT TPETHIO CTPOKY
CHHU3Y, aKKypaT HaJI IIO/ICKa3KaMi. B 9acTHOCTH, DU MOIBITKE COXPAHUTH
daiis OH Beera mepecipammBaeT, o1, ITUM I IMEHEM €r0 COXPAHSITh; TyT
OOBIMHO HY>KHO IPOCTO HasKaTh Enter (mam BBECTH JPYroe WMsi), HO JJIsI
9TOrO0 HYKHO CHAYAJA 3aMETUTD, ITO PEJAKTOD BOODIIE OT BAC UErO-TO XO-
qer. [TopobyiiTe cpasy ke coxpaHUTh Baill daiiyl 1 00paTuTe BHUMAHIE HA
HI2KHIOIO YaCTh 9KpaHa, TOT/Ia, CKOpee BCEro, B CJIEAYIONINI pa3 BbI BOIIPOC
pPelaKTOpa HE YIIyCTHUTE.

UckmounTeTbHO — TIOJIE3HA, NPH  MPOTPAMMUPOBAHMM  KOMOWHAIIHS
Ctrl-Shift-_ Ilocme 3TOro pejaxkTop MPEJJIOKUT BaM BBECTH HOMED
CTPOKHU U HOMED CTOJIOIA, Ky/ia Bbl XOTUTE IONACTD; MCKOMBIE JBa UUCJIA
BBOJISITCST U€PE3 3alSTYI0, JIMOO MOXKHO BBECTU TOJIBKO HOMED CTPOKH U
HaxkaThb Enter.

Emé onno «raitnoe 3nanmes, KOTOPBIM CTOUT BOOPYKHUTHCSI — ITO CIIO-
cob, KOTOPBIM 37IeCh MOXKHO CKOIMHUPOBATH (pparMeHT Tekcra. [ljist sToro
CHaYaJIa ¢ HOMOIILIO KoMOuHarmu Ctrl-K (Kak HU CTPAHHO, OT CJIOBa, Cut —
npocTo GykBa C OKa3aIach y»Ke 3aHsITa) M3 TEKCTa YJAJSIETCsI CTPOKA MJIIH
HECKOJIbKO CTPOK IIOJpsijl, a 3areM HaxkarueM Ctrl-U (uncut) TOJBKO 4TO
VIaJIEHHBIN (pparMeHT BCTaBJIsieTCsi OOPATHO B TEKCT. K.CTeCTBEHHO, MEXK Ty
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Tabmuma 1.5. Hanbostee yroTpedbuTe/bHbIE KOMAHIBI PEIAKTOPA joe

Ctrl-K D COXPaHUTH (aiit

Ctrl-K X COXPaHUTb U BBIATH

Ctrl-C BBIATH 6€3 COXpaHeHUsI

Ctrl-Y YIAJIATH TEKYILYIO CTPOKY

Ctrl-K B OTMETUTH HAYaJI0 OJIOKa

Ctrl-K K OTMETHATH KOHeEI] OJIOKa

Ctrl-K C CKOIIMPOBATDH BBIJIEJICHHBINH OJIOK B HOBOE MECTO
Ctrl-K M MIEPEMECTUTDH BBIJEJICHHBIN OJIOK B HOBOE MECTO
Ctrl-K Y VIAJIUTH BBIIEJIEHHBIN (bparMeHT

Ctrl-K L Ha#lTH CTPOKY II0O HOMEPY

Ctrl-Shift-’-’ OTMEHUTH 1ocieanee feiicrsue (undo)

Ctrl-~ CHOBa BBIIIOJIHUTEL OTMEHeHHOe neficteue (redo)
Ctrl-K F IOMCK KJIIOYEBOI'O CJIOBA,

Ctrl-L HOBTOPHBII TOUCK

9TUMU JIEUCTBUAMHI MOYKHO IIePEMECTUTD KyPcop Ky/1a Haj10. Ctrl-U MoxKHO
HaKaTh HECKOJIBKO pa3, UTO MO3BOJISET, BO-IIEPBBIX, «Pa3MHOXKAaTby (bpar-
MEHTBI TEKCTa, U, BO-BTOPBIX, €Cjii PparMeHT XOTEJIOCh HE IIEePEMEIATh, &
CKOIIMPOBAThL — CHavaJia (Ccpasdy 110Cje YAAJEHUS) BCTABUTH €ro Ha MECTO,
a [MOTOM ITepeiiT KyJla HaJI0 U TaM BCTABUTH TOT Ke (pparMeHT CHOBA.

O JIOTOTHUTENBHBIX BO3MOXKHOCTSAX Nano MOKHO y3HATH U3 BCTPOEH-
HOT'O ONINCAHUdA, KOTOPOe BBI3bIBaeTcd N0 Ctrl-G miam TpaJuIImOHHON KJla-
Buteit F1.

PenakTop Joe

Hpyroit nonynsapusit B cpege Unix pegakTop TEKCTOB Ha3bIBaeTcsd Joe
ot cioB Jonathan’s Own Editor. YTobsI 3amycTuTh €ro, JIOCTATOYHO 1aTh
koMaHy joe myfile.c. Eciu daitna myfile.c e cymiecTByer, oH OyJeT
CO3/IaH IIPU [IEPBOM COXPaHeHnu n3MeHeHuil. B oTmyne ot penakropa vim,
uHTepdEiic joe Ooiee TIOX0XK HA IPUBBIYHBIE JJI OOJIBITHHCTBA TI0Jb30BaTE-
Jieit pegakTopbl TekcroB. Crpestounbie Kiapuinu, Enter, Backspace u apy-
rue paboTaioT B CBOEit OOBIYHOI POJH, OOBITHO TAaKKe JOCTYITHA KJIABHUIIA
Delete. Komamapl pemakTopy JafoTCa ¢ MOMOIIBI0 KOMOWHAIIMA KJIABHIII,
OOJIBIIMHCTBO M3 KOTOPBIX HaumHaercsi ¢ Ctrl-K. B wacraoctu, Ctrl-K h
ITOKaXKeT B BEPXHEI YaCTH SKPaHa [1aMATKY 10 HanboJiee ynoTpeOuTeIbHBIM
KOMaHJaM pejakropa (cM. rabsmiy 1.5).

Bcrpoenssriit pegakTop 06osm0ukun Midnight Commander

O6osouka (daitnoserit Mornrop) Midnight Commander npescrasisier
coboil KJIOH HEKOrJa Moy sipHoro daiigoBoro Menezkepa mo MS-DOS,
m3BectHOro kak Norton Commander. 3amyck 000/I09KU IPOU3BOIUTCS KO-
MaH [0 mc. BBI30B BCTPOEHHOTO pEIaKTOpa TEKCTOB JIJIsi PEIaKTUPOBAHMUST
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BBIOpAHHOTO (paiiyia MPON3BOANTCs KiaBuiieil F4; ecjin BbI XOTHTE CO3/1aTh
HOBBIH (bait, ucnonn3yiite kombunanuio Shift-F4.

WNurepdeiic sTOoro pemakropa JOCTATOYHO MOHSATEH HA WHTYHUTHBHOM
YPOBHE, TI0ITOMY ITO/IpOOHOE OIUCaHue MbI oryckaeM. OrpaHudnMcst OTHOM
pexkomeHnaryeil. Eciu He npepuHATH CllenUaIbHBIX Mep, PeJaKTop Oyier
BCTABJIATH B TEKCT CUMBOJI TaOyJIsAIINA BMECTO IPYIIII U3 BOCBME IPOOETIOB,
9TO MOYKET OKA3aThCs HEYJIO0OHBIM ITPU UCIIOIb30BAHUN JIPYTUX PEIAKTOPOB.
EjuHCTBEHHBIH CITOCOO OTKJIIOYUTH TAKON CTUJIb 3AII0JIHEHUSI — YCTAHOBUTH
ommmio «Fill tabs with spacess. HTobbl m00paThcsa 10 Arasora ¢ HaCTPOi-
kamu, HaxkmuTe F9, Beibepure myHKT Menoo «Options», B HEM — IIyHKT
«General». YT0o6bl HACTPOIKK He MOTEPsUINCh Npu Bbixoge u3 Midnight
Commander, coxparure ux. st 31010, BRI/ U3 PEIAKTOPA, HAKMUTE
F9, Beibepure mynkT Mmento «Options», a B HEM — MyHKT «Save Setup».

1.2.13. IIpaBa mocryna K daitiam

YTob6b! TOHATH MaTepuas 3Toro naparpada, Tpedyercs ymenue obpa-
MATHCA C JIBOUYHON U BOCBMEPUYHOI CHCTEMaMU CYUCJICHUS, & TAKKe I10-
HUMAaTh, 9TO Takoe «Our». Eciaum BbI moka dyBcTByere cebsi HEYBEPEHHO,
[IPOILYCTHUTE 3TOT Haparpad U BepHUTECh K HEMY II03Ke; BCE, UTO HYKHO,
Oymer BBeseHO U 00bsicHeno B §1.3.2.

C kaxapim daitiom B OC Unix cBszano 12-6urHOE C/I0BO, HA3BIBAEMOE
«1paBaMu Jioctynas K daiiny (aHri. permissions). Muasmme neBsaTh 6uT
9TOrO CJI0Ba O0bEIUHEHBI B TPU I'PYIIILI IO TPU OUTA; KaXKas IPYIIIA 3a-
AT mpaBa JOCTYyIIa I BJIajesblia (paitia, st ero TPYNIbl U st BCeX
OCTaJIbHBIX 1OJIb30BaTeell. Tpu 6ura B KazK 10 IpyIIle OTBEYAIOT 38 [IPABO
aTenns (aiisa, mpaBo 3amnucu B daiiy u MpaBo UCHoJHeHus daitia. YToos!
Y3HATH [IPaBa JOCTYIIA K TOMY WM HWHOMY (DailyIy, MO2KHO BOCIIOJIb30BATHCS
KoOManIoil 1s -1, namnpumep:

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

Pacnionoxkennasi B HadaJjie CTPOKHU T'PYIIIA CUMBOJIOB ~IFWXY-Xr-X IIOKa3bI-
BaeT Tull ¢aiiyia (MEHYC B caMOM Hadaje O3HAYAET, YTO Mbl UMeeM JIeJI0
¢ 06bikHOBEeHHDBIM (baiiiom, OykBa d o3Hadasa Obl KATAJOr U T.II.) U Opa-
Ba JOCTYIIa I BIaJAEbla (B JAHHOM CJIydae T'WX, T.€. YTCHHE, 3aIUCh U
HCIIOJIHEHNE), TPYIIIBI U BCEX OCTAJIBHBIX (B JAHHOM CJIyUae r-X, T.€. IIpa-
Ba Ha 3alKCh OTCYTCTBYIOT). Kak Mbl BumguM, daiin /bin/cat mocrynen
JIFOOOMY TIOJIB30BATEIIO HA YTEHNe U UCIOJHEHNE, HO MOAU(UIINPOBATH €ro
MOZKET TOJIBKO MOJIb30BATENb root (aIMUHUCTPATOD CHCTEMBI).
ITockombKy Tpymma m3 TpEX OUT COOTBETCTBYET POBHO OIHON Iudpe
BOCLMEPUYHON CHCTeMBI CUHCIEHHSA2, IpaBa JOCTYIA K (ailay JacTo 3a-
[UCHIBAIOT B BUJIE BOCBMEPUYHOIO YHUCJIA, OOBIYHO TPEX3HAYHOI'O, WHOTIA

22TTonpobHo O cucreMax cumCiIeHHs GyneT pacckazaHo B §1.3.2; B IpuHIMIE, s
paboThl ¢ IpaBaMu JOCTyIa K (ailytaM He 00513aTe/IbHO TOHUMAaTh, KAK YyCTPOEHa BOCh-
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qeThIpéx3HadHoro. [pu srom Muammmit paspan (nmocieauss nudpa) cooT-
BETCTBYET IIpaBaM JJIsl BCEX IOJIb30BaTe e, CpeHss — IIpaBaM JJjisd IPYII-
bl 1 crapinas (0ObIYHO OHA WAET caMoii 1epBoii) mudpa 0603HaAYAET pa-
Ba JIs BJIaJesblia. 1lpaBa Ha MCIOHEHNE 3aaéT MJTAIININI OUT KaXK 0%
rpymnnbl (3HaueHne 1), npaBa Ha 3alUCh — CJeAyomui 6ur (3HadeHue 2),
3a OpaBa Ha YTeHHe OoTBevaeT crapuiuii 6ur (3HaveHue 4); 9TU 3HAYEHU
CYMMUPYIOTCsI, T. €., HAIIPUMEp, [IpaBa Ha UTEHHE U 3alliCh 00O3HAYAIOTCS
mudpoit 6 (4 + 2), a npasa Ha uTeHHe n ucnoHeHne — udpoit 5 (4 + 1).
[IpaBa moctyna k ¢aitay /bin/cat u3 Hamero mpuMepa MOXKHO 3aKOTHPO-
BATh BOCHMEPUYIHBIM TuciIoM 075523,

st KaTajoroB MHTEpIIpEeTallsa OUTOB IPAB JIOCTYIIa HECKOJIHKO OTJIV-
qaercd. [IpaBa Ha dTeHHe KaTaJsora Jal0T BO3MOXKHOCTH IIPOCMOTPETH €ro
comepkumoe. [IpaBa Ha 3anmch TO3BOJISIOT MOAMMDUIINPOBATEH KATAJIOT, T. €.
CO3/IaBATh U YHUYTOXKATH B HEM (Dailjibl, IPUIEM YJIAJIUTH MOXKHO U Hy-
Kot daitsr, n Takoi, Ha KOTOPBIA IpaB JOCTyIa HET — JOCTATOYHO WMETh
mpaBa JIOCTyIa HA 3alUCh B CaM KaTaJOr. UTO Kacaercs OuTa IpaB <«HA
WCITOJTHEHHE, JJIsi KATAJIOra 9TOT OUT O3HAYAET BO3MOXKHOCTH KaKUM-IU00
00pa30M HCIIOJIb30BATH COJAEPXKHUMOE KATajora, B TOM YHCJIE, HAIPUMED,
OTKPBIBATH (ailyIbl, HAXOISIINECS B KaTajaore. 1aK, eCIu Ha KaTaJIor yCTa-
HOBJICHBI IIpaBa YTEHUsI, HO HET IPAB HUCIOJHEHUsI, Mbl MOXKEM €ro Ipo-
CMOTPETH, HO BOCIIOJIb30BAThCSI YBUIEHHBIM HaM He YIACTCs; 3TO JI0BOJIHHO
bGeccMBIC/IEHHAsT CUTYAIWsl, OOBITHO TaK He neJafoT. Hamporus, ecim ecTb
[paBa UCIIOJTHEHUSI, HO HET [IPAB YTEHUsI, Mbl MOXKEM OTKPBITH (hbailjl U3 9T0-
ro KaTaJiora TOJbKO B TOM CJIy4ae, €CJIM TOYHO 3HaeM uMs daiiia. Y3HATH
UMs MBI HUKaK He MOXKeM, T. K. BO3MOXKHOCTH ITPOCMOTPETH KaTaJIoT Y Hac
HET. DTOT BAPUAHT CUCTEMHBIE IMIHICTPATOPBI MHOTIA UCIIOJIB3YIOT; HO B
OOJIBITIMHCTBE CIYyYaeB MIpaBa Ha YTEHNE W UCIIOJHEHNE JJIsI KATaJIora yCTa-
HABJIMBAIOTCS U CHUMAIOTCSI BMECTE.

OcraBwnecss Tpn (cTapwwx) paspsiga cnésa npaB AOCTyna HasblBalOTCA
SetUid Bit (04000), SetGid Bit (02000) u Sticky Bit (01000). Ecnu gns uc-
nonHsiemoro daiina ycraHoeuTb SetUid Bit, 3ToT chaiin Bymer npw ucnonHeHun
MMeTb NpaBa CBOEro Bafesbua (Halie Bcero — nonb3osaTtens root) BHe 3aBUCUMO-
CTVN OT TOro, KTO 13 MNoNb30BaTeNel cooTBeTCTBYtOWMI haiin 3anycTun. SetGid Bit
paboTaeT noxoxum obpasom, ycTaHaBIMBasi UCMOJNHEHME OT WUMEHW Tpynnbl Bha-
genbua daiina BMECTo rpynnbl 3anycTUBLIEro nporpammy nosib3osaTens. Hanpumep,
SetUid Bit obbl4HO ycTaHOBNEH ANsi NporpaMmbl passwd. Sticky Bit Ha npocTbix
draiinax coepemeHHbIMU cucTeMamu urHopupyetcs. [ns katanoros SetGid Bit
03Ha4aeT, 4TO Kakoii Bbl Mosb3oBaTenb HW CO34an B 3TOM Katasore paiin, B Ka-

MepHYHAs CUCTeMa CUHCJIEHHS, JOCTATOYHO IIPOCTO IMOMHUTH, KAKOH BUJ IIPAB COOTBET-
crByer Kakoi 1udpe (4, 2, 1) 1 9To UTOroBoe 06O3HAYEHNE PEKUMA JOCTYIIA COCTABIISET
UX CyMMy, KOTOpasl, €CTeCTBEHHO, OKa3bIlBaeTcs nudpoit or 0 mo 7.

2306paruTe BHEMaHME, UTO HYHUCIO 3AIMCAHO C HYJIEM BIIEPEIN; COTIACHO MPaBIIAM
sa3pika Cu 9TO O3HA4YaeT, YTO YHUCJIO 3alMCAHO B BOCBMEPUYHOI CHCTEME, a IIOCKOJIBKY
npodeccuoHaIbHbBIE MOIb30BaTENN UniX OY€Hb JIIOOAT 9TOT SI3BIK, OHU OOBITHO 3aIIUCHI-
BaIOT BOCHMEDPUYHBIE U IIECTHAAIIATEPUYHbIE YUCIA, Cllefys coriaiennsiM Cu 1 HUKaK
9TO He OrOBapuUBasi, TO €CTh IPEIoJaras, ITO UX U TaK IOUMYT.
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YecTBe «rpynnbl Bnagesnbua» anas atoro haiina bygeT ycTaHoBAEeHA Ta e rpynna,
4TO M y camoro katanora. Sticky Bit o3HauaeT, 4TO gake ecan noNb30OBaTENb
VIMEET NPaBo Ha 3amnucCb B JaHHbIV KaTasor, yAaNUTb OH CMOXET TOJIbKO cBow (npu-
Hagnexawue emy) daliibl — 3TO NPUMEHSIETCS AN1sl CO34aHMS OBLLEfOCTYMHBIX MECT
XpaHeHUsi, Bpoae kaTanora /tmp. SetUid Bit Ha kaTanorax B 6OMbLIMHCTBE CUCTEM
urHopupyetcsi. Mbl BepHEMCS K 0bCy>XfeHMIO NpaB foCTyna BO BTOPOM TOME.

s m3menenmst mpaB JgocTyma K daitlaM HCIOIB3yeTCs KOMAHIA
chmod?*. DTa KOMaHJIa IO3BOJIAET 33aJaTh HOBBIE IIpaBa JOCTyIla B BHUJIE
BOCBMEPUIHOI'O YUCJIa, HaIIpUMep

chmod 644 myfile.c

ycraHasausaer st (aityia myfile . ¢ mpaBa 3allCH TOJILKO JJIs BJIAJIEIBIA,
a IpaBa YTEHHd — JJId BCeX.

IIpaBa mocryma Tak»ke MOXKHO 33/1aTh B BHJE MHEMOHUYECKOI CTPOKA
Buga [ugoa] [+-=] [rwxsXtugo]. BykBsl u, g, 0 1 a B Ha4Yaje O3HAYAIOT CO-
OTBETCTBEHHO BJIaJiesbla (user), rpynmy (group), Bcex ocranbHbIX (others)
u Beex cpazy (all); «+» osnagaer jqobaBiieHre HOBBIX IIPaB, «-» — CHATHE
CTapbIX IIPaB, «=» — YCTAHOBKY YKa3aHHBIX IIDaB U CHATHUE BCEX OCTAJIb-
wbixX. [locse 3naka OYKBBI T, W, X O3HAYAIOT, KAK MOXKHO JIOTAJIAThCs, IPABa
Ha YTeHUe, 3allICh U UCIOJIHEeHne, OYKBa S — yCTAHOBKY /cHsATHE Set-6uToB
(uMeer cMBICT JUId BJIaJeIblia U IPYIIbI), t obo3nadaer Sticky Bit, a
OYKBBI U, g U O CIIPaBa OT 3HaKa JefICTBHUA 03HAYAIOT Te IIpaBa, KaKWue ycTa-
HOBJIEHBI COOTBETCTBEHHO /[IJIsI BJIAJEJIBIA, IPYIIIBI U OCTAJbHBIX. DykBa X
(3araBHAs) O3HAYAET YCTAHOBKY /CHATHE OMTA UCIIOJHEHUS TOIBKO JIJIs Ka-
TaJIOrOB, a TaKXKe JJIs TeX (ailyioB, Ha KOTOPbIE XOTsI ObI y KOrO-HUOY/Ib €CTh
mpaBa ucnosHeHus. Ecim komanay chmod mcrosb3oBaTh ¢ (JiakkoMm -R,
OHA CMEHWT IIPaBa JIOCTYIa KO BceM (ailiaM BO BCeX MOAIUPEKTOPUAX 3a-
naxHOM aupekTopmu. HampmMmep, komannma chmod a+x myscript cmesmaer
daitn myscript ncnosHAeMbIM; KOMaH1a chmod go-rwx * CHHUMET CO BCEX
daityioB B TekyleM Karajore Bce IpaBa, KpoMe MpaB Biajeibia. OueHnb
IIOJIC3HON MOXKET OKa3aThbCA KOMaH/Ia

chmod -R u+rwX,go=rX ~

Ha CJIydYail, ecjid Bbl CJIy4allHO UCHOPTHUTE IIpaBa JOCTYIa B CBOEU JOMAIII-
Hell IMPEeKTOPUN; 3Ta KOMAaH1a, CKOPEE BCETO, IIPUBEJET BCE B YIOBJIETBO-
putesnbHOe cocrosgaue. [losgcHuM, YTO 9Ta KOMaH/a yCTAHABINBAET B Balleil
JOMAIITHEH TUPEKTOPUN U BCEX €€ MOMAMPEKTOPUIX JIJTsd BeeX baitioB mpa-
Ba JIJIsI BJIaJIeJIbIa Ha, YTEHUE U 3aIUCh; JJIsl JUPEKTOPHiL, a TakxKe (ailios,
JJIl KOTOPBIX MCIIOJIHEHUE Pa3pPeIieH0 XOTh KOMY-TO, BjlaJleJIblly Ha3Hada-
IOTCH TaKJKe IpaBa Ha WUCIOJHeHne. [JIs TPYIIbl U OCTAJIbHBIX MOJIH30Ba-
TeJiell yCTaHABJMBAIOTCS NIpaBa HA YTeHUe, JJIsl UCIOJHSIEMbIX (DailjioB 1
JUPEKTOpUl — TaK»Ke IIpaBa Ha HCIIOJIHEHHUE, & BCe OCTaJIbHbIE IIpaBa you-
paroTcd.

24Cokparmenne anTIHICKEX CJI0B change mode, TO €CTb «U3MEHHTb DEXKHM>».
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1.2.14. DnekTpoHHas JoKyMeHTalus (KOMaH/a man)

Huctrpubytussr OC Unix 06bI19HO cojiepzKaT OO0JIBIIIOE KOJIMIECTBO JOKY-
MEHTAIINH, IOCTYI K KOTOPOil MOYKHO IIOJIYYUTH HEIIOCPEICTBEHHO B IIPOIIEC-
ce paborsr. CyIecTBeHHAS 9aCTh TAKOM JOKYyMEHTAINA O(POPMJIEHA B BHJIE
daiisios, 0TO6pazKaeMbIX € TIOMOIIBI0 KOMaH/B! man (0T cj1oBa manual).

CrpaBovYHUK, JOCTYIHBI Yepe3 KOMAaHIY Man, OXBATHIBAET KOMAH-
np1 OC Unix, cucremuble BbI30BbI (TO ecTb ¢dyHKImU, Koropbie gapo OC
[IPEIOCTABIISIET HOJIb30BATEIBCKUM IpOrpaMMaM), GubinoTedHble (hyHK-
mun s3eika Cu (M MHOTJA — JPYTHX A3BIKOB, MOJJIEPYKKA KOTOPBIX yCTa-
HOBJIEHA B cucTeMe), (bopMaThl (hailyioB, HEKOTOPbIE 00K TIOHIATUS U T. JI.
K npumepy, eciim BbI XOTUTE Y3HATH BCE OIIMU KOMAHJIbI 1S, CJIEIyeT
JaTh KOMaHIy «man 1s», a eCju BbI, JIOIYCTUM, 3a0bLIN, B KAKOM IIODS/I-
Ke UJOYT apryMeHTbl CHCTEMHOI'O BBI30Ba waitpid, BaM HMOMOXKET KOMaH/Ia
«man waitpid». IIporpamma man HafZET COOTBETCTBYIOIMII JOKYMEHT B
CHUCTEMHOM CIIPABOYHUKE W 3aIlyCTUT Iporpammy ero orobpaxkenus. I[lo-
SABUBIIHUICA HA SKPaHE JIOKYMEHT MOYKHO JINCTATh C HOMOIIBIO KJIABHUII
«CTPEJIKA BBEPX» U «CTPEJKA BHU3», MOYKHO HUCIIOJIb30BATH KJIABUIILY <«IIPO-
6es», 9TOOBI MPOIYCTUTH Cpa3y CTPAHUILY TEKCTa. BBIXOJ M3 MPOCMOTPa
CIIPABOYHOIO JIOKYMEHTa OCYIINECTBJIsIeTCs KJlaBullei q (or cjoBa quit).

Ecin ny»kHBI BaM CHPABOYHBIA JIOKYMEHT HMeeT OOJIbINoil 00beM, a
BaM TpebyeTcs HallTH B HEM OIIpeJIeJIEHHOE MECTO, MOYKET OKa3aThCsA Y100~
HBIM IIOWCK TIOJICTPOKH. DTO JIEJIAETCS BBOJOM CUMBOJIA /, TTOCJE KOTOPOTrO
caemayerT HaOpaThb CTPOKY Jisi Toncka u HaxkaThb KEnter. [loBropHsril monck
TOI 7K€ CTPOKH OCYIECTBIISAETCS BBOJIOM / 1 HaxkaTueM Enter (To ecTh caMy
CTPOKY MOXKHO OILYCTHTD). 1TOOBI BBIIOJIHUTE IIOUCK B OOPATHOM HAIIPAB-
JIEHUU, MOYKHO BOCIIOJIB30BaATbCsI CUMBOJIOM 7 BMECTO /.

B HeKOTOpPBIX CIydasix CUCTEMHBIA CIIPABOYHUK MOXKET COJIepKATh 60-
Jiee OJIHOTO JOKyMEHTa C JAHHBIM HMeHeM. TakK, B CHUCTeMe CyIIeCTByeT
KOMaHJa write m cucTeMHBII BbI30B write. Komamma write Bam Bpsia i
MOHAIOONTCsI, TaK YTO, €CJU Bbl HAaOpa/d man write, CKOpee BCErO, BBI
UMeJII B BUJIy CUCTEMHBIH BBI30B; K COKAJIEHUIO, CUCTEMA 9TOI'0 He 3HAET U
BBIJIACT BAM COBCEM He TOT JIOKYMEHT, KOTOPBIA BaM HyKeH. DTy MpobiieMy
MOXKHO PEIUTh YKa3aHUEeM HOMEPA CEKUUY CUCTEMHOTO CIIPaBOYHUKA. TaK,
B HallleM IIpuMepe KOMaH/la

man 2 write

BBIJIACT UMEHHO JOKYMEHT, [TOCBSIIEHHBI CHCTEMHOMY BBI30BY Write, mo-
CKOJIbKY ceKIusi N2 CO/EpXKUT CIIPaBOYHBIE JOKYMEHTBHI 110 CUCTEMHBIM
BbI3oBaM. [lepednciium fpyrue CeKIu CUCTEMHOTO CIIPABOYHUKA!
e 1 — nousbzoBaresnbekue KoMauabl OC Unix (Takue KoMaHipbl, Kak 1s,
Tm, MV U T.II. OIKCBIBAIOTCS B 9TON CEKINN);
e 2 — cucremuble BbI30BbI sipa OC Unix;
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e 3 — Gubsmoreunnie dbyukimy g3bika Cu (K 3TOH CEKIUU MOXKHO 00-
pPaTUThCs, HApUMeD, 3a uHdopMalmeil o GyHKImY sprintf);
4 — onucanns ailjoB yCTPOUCTBE;
5 — onmcanusi (GOPMATOB CUCTEMHBIX KOH(MUTYPAIMOHHBIX (hailjioB;
6 — UrpoBbIe IPOIPAMMBIL;
7 — oburue nougTus (HanpuMep, man 7 ip BBIAACT [OJIE3HYIO0 HHGOP-
MAIIO O IporpaMMupoBanuu ¢ ucnosb3osanuem TCP /IP);
e 8 — komaH/ (bl cucremuoro agvuaucrpupoBanus OC Unix (Hanpumep,
B 9TOI CEKIUY BbI HAIJIETE OIICAHNE KOMAH/IBI mount, mpeHa3HadeH-
HOI Jiy1s1 MOHTHPOBaHUs (HARIOBBIX CUCTEM ).
CrpaBOYHUK MOXKET COJIEPKATh U JIPYIUe CEKIUH, IPUIEM He 00s13aTe/IbHO
oboznadaroruecs nudpoil; TaK, IPU YyCTAHOBKE B CHCTEME HHTEPIIPETATOPA
sa3bika Tcl ero cupaBouHbie cTpaHUIlBl 0OBITHO ODOPMIISIOTCS B OTAE/IBHYIO
CEKIIUIO, KOTOpasl MOXKET Ha3bIBATHCA «N», «3N» U T.1I.

1.2.15. Komanaubie daitabl B Bourne Shell

WNurepaperarop Bourne Shell moxer He TosbKO paboTarh B pexkume
JIMAJIOra € II0JIb30BaTe/IeM, HO W BBINOJIHSITH IIPOIPAMMbl, KOTOpPbBIE Ha-
3BIBAIOTCH KOMaHAHbIMU daiiamu (ckpunramu). B cucremax cemeiicTsa
Unix mpegycMoTpeHa crenuaabHast MOIePKKa JJIsi CKPUIITOBOIO IIPOTrPaM-
MUPOBaHUS: SIIPO CHCTEMbI CUUTAET, UTO HCIIOJHsIeMble (Dailjibl ObIBAIOT
JIBYX BUJIOB — OOBIUHDbIE «OMHAPHUKW», COJIEPKAIIe CIeNnaJIbHbIM 00pa-
30M OPOPMJIEHHBII MAITMHHBIA KO, 1 CKPUNIMb, — TEKCTOBbIE (hailiibl, B
HadvaJjie KOTOPBIX YKa3aHO, C MOMOIIbI0 KAKOTO MHTEPIIPETATOPA UX HCIIOJI-
HATH, & JIaJbIle UJIET TeKCT nporpaMmbl. IlepBas crpouka daiiia-ckpurra
IOJIKHA 00s3aTeIbHO HAYMHATHCA C CHUMBOJIOB «#!», cmcrema OMO3HAET
CKPHUIITHl UMEHHO II0 STUM JIByM CHMBOJIAM; JAJIbIIEe B 3TONH CTPOYKE 3aIu-
CBhIBaETCH IOJIHBII IYTh K UCIOJHsIeMOMY dailyly naTepuperaropa. B gact-
HOCTH, (hailyI ¢ IPOrpamMMoil, IPeTHAZHAIEHHON /I NCIOJHEHNsT HHTEPIIPE-
taropoM Bourne Shell, momken HAYMHATHCS CO CTPOKH

#!/bin/sh

Koneuano, /bin/sh — He €IMHCTBEHHBI BO3MOXKHBIN mHTEpIperaTop. Ha-
puMep, IporpamMMa Ha si3bike [lepst MoykeT HaumHATHCSA CO CTPOKU

#!/usr/bin/perl

— ecJIi, KOHEYHO, B CUCTeMe ycTaHoBjeH mHTeprperarop Ilepsa. UToobI
IPEBPATUTh OOBIYHBIN TEKCTOBBIN (paiiji B UCIIOTHAEMbIll CKPUIIT,
JIOCTATOYHO C(pOPMUPOBATH €I'0 NMEPBYIO CTPOKY U3 CUMBOJIOB «# !>
U IyTH K HHTEPIPEeTaTopy, a B IpaBaX J0CTyna K (ailily yCTaHOBUTH
6ur x (cMm.§1.2.13). B npocreiiniem ciydae 1ocjie 3aroj0BOYHON CTPOKH B
daiiyie-cKpuITe 3auChbIBAIOTCS KOMaH/bI, KOTOPBIE HY?KHO BBIIIOJTHUTD, TI0
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OJHOM B cTPOKe (IIyCThle CTPOKU MIHOPUPYIOTCH ); IPUMEPHI TAKUX CKPHII-
TOB MbI yxke npuBoguian B §1.2.1 (cm. crp. 80), HO He OODBICHWIN, KaK C
HuMmu obpamarbes. [lonmpobyeM BOCHOJHATE 3TOT mPOHET.

Ecmun BcnomuuTh, 9TO KOMaH7a echo medyaTaeT CBOM apryMEHTBHI KO-
MaHIHO! CTPOKH, TO MOYXKHO Oy/JIeT HAINCATh CKPHUIIT, I€YaTaIOIIuil CTU-
xorBOpenue. Bo3bMéM 1000 TEKCTOBBIH PEJAKTOD W co3maiauM  aiin
humpty.sh, comepzkammuii caesyonuii TeKCT:

#!/bin/sh

echo "Humpty Dumpty sat on a wall,"

echo "Humpty Dumpty had a great fall."

echo "All the king’s horses and all the king’s men"
echo "Couldn’t put Humpty together again."

Teneps ycranoBum sTomy dailsly npaBa Ha UCIIOJIHEHHE U 3aILyCTUM €ro:

avst@host:~$ chmod +x humpty.sh

avst@host:~$ ./humpty.sh

Humpty Dumpty sat on a wall,

Humpty Dumpty had a great fall.

A1l the king’s horses and all the king’s men
Couldn’t put Humpty together again.
avst@host:~$

ObpaTuTe BHUMAHUE HA CUMBOJIBI . /» MEpel UMEHEeM CKPUIITA IIPH €ro 3a-
ycke. Touka 371ecb 0003HAYAET MeEKYULY0 UPEKMOPUIO, HY & «/» — BBICTY-
MaeT, KaK OOBITHO, PAa3Je/IUTEIeM MEXKIy MMEHEM JIUPEKTOPUH U MMEHEeM
daitra, Tak uTo 3aramodnoe «./humpty.sh» o3HauaeT OyKBaJbHO «dailia
humpty.sh, Haxoxsdmuiica B Tekyleil gupekTopuns. Ho modemy Henb3s
pOCTO HammcaThb «humpty.shs»?

Y1066l HOHATH OTBET HA ITOT BOIPOC, IPUIIOMHUM J[JIsI HAYAJIA, KAK MbI
JaBaju OObIYHBIE KOMaHIbI — ls, pwd, cd, cp, rm U IIpoYHe, KaK MbI 3a-
IIyCKAJIU PEJAKTOPHI TEKCTOB U JIDYTHE MPOTPAMMBIL, YCMAHOBAECHHBIE 6 ClU-
cmeme. 1 3TOTO MBI BCAKHUI pa3 NCIOJIB30BAIN UMs, HE cofeprKaliee HI
oztHOTO cJ3ma. Boobire-To Mbl MO ObI TOCTYIUTh UHAUE — CKaXKeM, pe-
JAKTOp vim 3amyckaTh KOMaHIOH /usr/bin/vim (a B cucreme FreeBSD —
u BoBCe /usr/local/bin/vim), BMecro 1s mucarsb /bin/ls (MMEHHO 371€Ch
B CHCTeMe HAXOJUTCH UCIOoIHAeMbIi (aitn KoManpl 152°); Ho geiicTBoBaTH
TaK, MATKO TOBOPs, Heya00Ho. [loaTomy B oTHOIMEHnN UMEH ailios, co-
JepKaIUX IPOrPaMMBbI, KOTOPbIE HYKHO 3aIlyCTUTh, JEHCTBYET COTJIAIIIE-
HIE, HECKOJIbKO OTJIMYAIONIeecss OT OOBIMHBIX COTVIAINIEHUHN JJist (hailyloBBIX
nMEH. ABCOJIIOTHBIE U OTHOCUTEIbHBIE IMEHA — JIIO0ObIE, COIEPKAIINE XOTs
OBl O/MH CJIT — pabOTAIT TaK K€, KaK U ODbIYHBbIe MMeHa (ailjioB, HO

25B006I1e-T0 HHTEPIPETATOP KOMAHIHON CTPOKH KOMAHIy 1S M HEKOTOpPbIE APYIUe
KOMaH/1bl 0OpabaThIBaeT caM, He 3allyCKasi JJIsi 9TOr0 HUKAKUX BHEIIHUX IIPOrPaMM, HO
Ha BCAKHUU cilydail B BUJE OTJeJIbHOM IIPOIPAMMBI BCE 3TU KOMAHIbI TOXKE €CTh.
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Kpamxue MMeHa — UMeHa 0e3 CJIdIIell — CYNTAI0TC He nMeHaMu (hailjioB
B TEKYIEM KaTaJIore, & UMeHaMU Komard. KoMaHIHBI HHTEPIPETATOD
TaKne KOMAH[Ibl WJIM BBIIOJIHSET CaM, WA, €CJIM BCTPOEHHON KOMAHIIBI C
TaKUM MMEHEM HET, OTBICKUBAET WCIOJIHSEeMbIil (aill B CHCTEMHBIX KaTa-
JIoTax; O TOM, KaK/€e KaTaJIOI'M CIATAIOTCH B 3TOM CMBICJIE «CUCTEMHBIMUY,
MBI Y3HAEM 9yTh MO32Ke.

VmeHHO TI09TOMY MBI MOXKEM 3AILyCTUTH TOT YKe PEJAKTOD TEKCTOB, YKa-
3aB TOJIBKO €r0 KpaTKoe MMsI — Vim — HeCMOTPsl HA TO, YTO B TEKYIIEeM
KATaJIore €ro HeT; HO II0 ITOH Ke caMoil IPUIHHE MBI HE MOXKEM HCIIOJIb-
30BaTh KPATKUE MMEHA JJIsi 3aIlyCKa [IPOrPaMM, HAXOJSIIUXCS B TEKYIIEM
KaTaJjore, U MPUXOIUTCS UCKYCCTBEHHO IpeBpallaTh KPATKOE UMsi B OT-
HOCHTEJIbHOE, T00ABUB CAKpAMEHTAJbHBIE «./». VIMEHHO Tak HaM IPUIET-
Csl 3aIyCKaTh CBOM COOCTBEHHBIE MPOTPAMMBI, KOTJa Mbl HAYHEM UX IIHU-
carb. KoHeuHo, Mbl MOTJIX OBbI 3aIlyCTUTh HAIIl IIPUMEP U WHAYe — IO ab-
COJIIOTHOMY uMeHH (4ro-HHOYIs Bpoze /home/vasya/humpty.sh) wiu 1o
KAKOMY-HUOYIb 00Jiee CJI0KHOMY OTHOCHUTEJIBHOMY — B YAaCTHOCTHU, €CJIH
MBI HaXOJIMMCsI B KaTajore /home/vasya, B HEM €CTb ITOJIKATAJIOT Work, a
CKPHUIT MBI IIOMECTUJIA B 3TOT IOJKATAJOL, TO 3aIlyCTUTH €r0 MOXKHO Oy-
IeTh KOMaHA0i work/humpty . sh. BaxkHO TOIPKO OHO: B MMEHU KOMAHIBI
JIOJIZKeH ITPUCYTCTBOBATH XOTs OBl OJUH CJISII, HHAYE CACTEMA, IIOIBITAeTCSI
HaifiTy KOMaH/Iy ¢ TAKUM MMEHEM B CUCTEMHBIX KATaJIOraX, HE IIPeyCIIeeT B
9TOM W BBIJACT OIIHOKY.

OTMeTuM ewé oanH BaXkHbIi MOMeHT. B BonblwinHcTBe cuctem anvHa nepeoii
CTPOKM CKPWNTA OrpaHnyeHa, NpuyémM B HEKOTOPbIX CUCTEMaX OrpaHU4eHUs AOCTa-
TO4HO cypoBbl — Bcero 32 baiita. VinTepnperatopy (camomy uHTepnpetaTopy, Kak
nporpamMme) MOXHO MepeAaTb MapameTp KOMaHAHOW CTPOKU, HO, yBbl, He Bosblue
OAHOro; BTOPbIM apryMeéHTOM CUCTEMA Nepenact nms (baﬁna-CKpmnTa. Ceﬁqac HaM
3TO HE NOMELLUAEeT, HO B TPETbEM TOME, N3y4as pa3Hoo6pa3H|:.|e NHTEpnpeTnpyemble
A3bIKW, Mbl CTOIKHEMCSI C ONpPefeNnéHHbIMU HEYA0DCTBaMM 13-3a STUX OrPaHNYEHNIA.

Komneyno, BO3MOXKHOCTH CKPHUIITOB HE OMPAHUYUBAIOTCS IIPOCTBIMU I10-
CJIeZI0BATEILHOCTIMU KOMaH I, mHTeprpeTarop Bourne Shell mo3Bosster BoI-
MOJTHSITH T€ WU APYrue KOMAH/Ibl B 3aBUCUMOCTH OT PE3YJIbTATOB IIPOBEPKH
YCJIOBHIA, OPTAHM30BBIBATH IUKJIBI, UCIIOJH30BATh [I€PEMEHHBIE JIJIs XPaHe-
uns wHdopmanun u T. 1. Ceffgac MbI PACCMOTPUM HEKOTOPBIE M3 ITUX BO3-
MOXKHOCTEI, HO 3/1eCh eCTh OJHA CJIOKHOCTB: HE Yy BCeX dnTareseil Jocra-
TOYHO OIIBITA, YTOOBI IOHATH IIpoucxodiiee. Eciiu BaMm 11oka He JJOBOIUIOCH
IPOrpaMMUpPOBaTh (BOOOIE HU Ha KAKOM sI3bIKE), OCTATOK TOrO Haparpa-
da MOXKeT MOKa3aThCsl HEIIOHSITHBIM U 3ayMHBIM. B 9TOM HET HUYEro cTpari-
HOT'0, IPOCTO IIPOITYCTUTE €0 U BEPHUTECH CHOJIA MI03JIHEE, I10C/Ie U3y YeHUsT
OCHOB IporpamMmupoBanusi Ha npumepe llackans — xors Obr 070J1€B TUIa-
By 2.2. Yurure, uro s3biK ckpuirroB Bourne Shell noBosibHO crienududen,
[IOCKOJIBKY OTHOCHUTCSI K IPYIIEe KOMaHHO-CKPUIITOBBIX S3bIKOB, Ha KOTO-
PBIX OOBIYHO HE MUILYT [IPOrPAMM JJIMHHEE JIByX-TPEX COTEH CTPOK (a ecyu
MUAIITYT — TO 3TO B OOJBIIMHCTBE CAYyYa€B 3HAYUUT, UYTO YTO-TO IOILIO HE
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TaK B YIPABJIECHUU KOHKPETHBIM IIPOEKTOM); HAUUHAMb U3YIaTh IPOrPaM-
MHUPOBAHKE C 3TOTO s3bIKA YK TOYHO HE CTOUT. [Ipog0o/KuTh ITeHre STOTO
maparpada caeayeT JUIb B CIydae, eCIn y BaC y»Ke eCTh ONBIT HaINCa-
HUsT PADOTAIOIINX IPOrPAMM HA KAKOM OBl TO HU OBLJIO SI3BIKE, IIyCTh JTaXKe
HEOOJIBITTHNX.

Kak n MHorve gpyrue si3biku nporpammupoBatusi, Bourne Shell nossonser xpa-
HUTb MHOPMALMIO B TaK HAa3bIBAEMbIX MEPEMEHHbIX — €CNW YrOAHO, CBSA3bIBaThL TY
UM MHYIO MHGOPMALNIO C HEKOTOPbIM VMEHEM, K KOTOPOMY MO3XKe MOXHO obpa-
TUTbCSI, 4TODLI paHee COXpPaHEHHON MHpopMaumel Bocnonb3oBaTbcst. lepemerHble
B a3bike Bourne Shell nmetoT umena, coctosiwme ns natuHckux byks, undp, 3Haka
NogYEPKMBAHUSA 1 HaYMHatOWMecs: Bcerga ¢ BykBbl. 3Ha4eHNEM NepeMeHHOR MoXeT
6bITh Ntobasi cTpoka cumBonos. YTobbl NPUCBONTL NEPEMEHHON 3HAYeHME, HYXKHO
[aTb KOMaHAy NPUCBaNBaHUS, HanpuMep:

I=10
MYFILE=/tmp/the_file_name
MYSTRING="Here are several words"

ObpaTuTe BHMMaHWE, HTO B UMEHMN MEPEMEHHOI, a TakXe BOKPYr 3Haka paBeHCTBa
(cumBOna npucBanBaHns) He [OMKHO BbITh NPOGENOB, B NPOTUBHOM CilyHae KOMaHAA
OyneT pacueHeHa He Kak MpucBavBaHMe, a Kak obblYHasi KOMaHAa, B KOTOPOIA 3HakK
npucBavBaHUs — OAWH U3 napameTpoB. Ecnu B cTpoke, BbicTynatoweid B ponn 3Ha-
YeHUsi, MPUCYTCTBYIOT Npobesibl, CaMy CTPOKY ClefyeT 3aK0UNTb B KaBblHKMW; €Cau
NpobeNbHbIX CUMBOJIOB B 3HAaY€HNN HET, KaBbl4KN MOXKHO HE MucaTb.

Ons obpawenns k nepemeHHO NCnonb3yeTcst 3Hak $, 03HaYaloWMii, 4TO BMECTO
VNMEHU NEepeMeHHOl ClefyeT NoAcTaBuThL e€ 3HaveHume. Hanpumep, komanga

echo $I $MYFILE $MYSTRING

HanedaTaeT cTpoky «10 /tmp/the_file_name Here are several wordsy. YTo-
Obl CKOMMOHOBaTb CAUTHbLIN TEKCT M3 3HAYEHMWIA MepeMeHHbIX, MOXKHO MMEHa nepe-
MEHHbIX 3aK1to4aTh B purypHble ckobku; Hanpumep, komaHaa «echo ${I}abc» Ha-
neyaTtaeTt «10abcy».

Onsi BbINOAHEHUs1 apupMETUHECKX [LEeACTBUI WCMOIb3YETCA KOHCTPYKLMS
$(C )). Hanpumep, komanga «I=$(( $I + 7 ))>» yBeNNYMT 3HaAYEHUE NepemeH-
Hoi I Ha ceMb. BHyTpu aBoliHbIX CKOBOK MOXHO ONYCTUTL 3HakK obpalyeHunst K nepe-
MEHHO — MHTEPNpPeTaTop TPaKTYeT B KAa4YeCTBE MMEHU NepeMeHHoli Nntoboe Cnoso,
KOTOpoe B apnhMETUHECKOM BbIPaXKEHUMN HENb3SH NCTONKOBAThL MHaYe (KakK Y1cno nam
Kak cumeon onepauunu). Mpobenbl Toxe B GONbLINHCTBE CyvaeB He obsizaTenbHbI,
Tak 4TO MOXHO HanucaTb npocto «I=$((I+7))», adbpekT Byner TOT xe.

CneunanbHble nepementbie $0, $1, $2, ..., $12 n T. 4. npeaHasHaYeHbl 4Na Ao-
CTyna K aprymMeHTaM KOMaHAHOl CTpPOKM caMoro ckpunta, npuqém $0 obosHauaer
MMsI CKpUNTa B TOM BuAE, B KOTOPOM €ro ykasas noJsib3oBaTenb npu 3anycke. [lpu
3Tom $# npeBpaLlaeTCca B LEI0e YNCI0 — KOJMYECTBO aprymeHTos. Hanpumep, ecin
co3paTb ckpunT argdemo.sh CO ClefyOLNM TEKCTOM:

#!/bin/sh
# argdemo.sh
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echo "My name is " $0

echo "I’ve got " $# " parameters"

echo "Here are the first three of them, in reverse order:"
echo "" "$3 $2 $1"

M 3anycTUTb ero C TPeMsi napamMeTpamMu, pe3y/abTaT MoJy4YUTCA TaKoM:

avst@host:~$ ./argdemo.sh abra schwabra kadabra

My name is ./argdemo.sh

I’ve got 3 parameters

Here are the first three of them, in reverse order:
kadabra schwabra abra

avst@host:~$

ObpaTuTe BHMMaHME Ha «MNyCTOW» napameTp B nocnefHeil komaHae echo. OH Hy-
XKEH, 4TObbI B mapamMeTpax nocie Hero komaHga echo He obpabaTbiBana onuuu Ko-
MaHZIHOU CTPOKM, HAaYMHAIOWMECS C MuHyca. Heckosibko Takmx napaMeTpos KoMaHAa
NPUHUMAET, HO TOJILKO A0 Hayasa obblYHbIX NapaMeTPOB, KOTOPbIE HYXKHO NeYaTaThb;
€C/IN He NOCTaBWUTb B Hayase NycToli mapameTp, TO MOXHO ByAeT, nepefas CKpUNTY
TPeTbMM NapaMeTPOM HEYTO, HAYMHAIOLLEECS C MUHYCA, MOBAUATL Ha paboTy echo.

Bourne Shell nogaepxnsaetr nognporpammebl, KoTopble Mbl pacCMaTpuBaTb He
OyneM [/1s1 SKOHOMUM MECTa, HO OTMETUM Ha BCSIKMWIA CJIyHaid, Y4TO BHYTpW Nognpo-
rpammsbl nepemenHble $1, $2 n T.n. 06o3HaYalOT He apryMeHTbl KOMaHAHOW CTpo-
K CKPUMTa, a 3HAaY€HUsi NapaMETPOB, C KOTOPbIMU Bbina BbI3BaHa MOAMNPOrpaMMa;
$# COOTBETCTBYET UX KOJNMYECTBY.

Hanomuum (cm.§1.2.6), 4To cumBon $ coxpaHsieT cBoli 0cobbiii cMbICh BHYTPM
[LBOVIHbIX KaBblYeK, HO TEPSieT ero BHyTPU anocTpodos.

Y7106l MATK Janblue, HYXKHO 3HATb, YTO NtODbIE KOMaHAbI, BbINOHSIOWMNECS B
cucteme, 0bnaaatoT CBONCTBOM 3aBepLUaThCA YCMELWHO Uan HeycnewHo. Jns storo
NporpaMmsbl, Ha KakoM Dbl si3bIke OHU He BblIn HanucaHbl, NpU 3aBepLleHnn coobLya-
IOT OMEPALNOHHON CucTemMe CBOE MHeHUMe ob ycrnewHocT ceoeli paboThl B Buae Tak
Ha3bIBaEMOro K04a 3aBepLUeHusi; POPMaIbHO 3TOT KOZ, NpeAcTaBasier coboli 4ucno
ot 0 go 255, NpuYéM HOoMb CHUTAETCS KOAOM YyCMnexa, BCe OCTalJibHble YNCaAa paccMaT-
prBatoTCs Kak HeycnewHble. Kak KOHKPeTHO BCE 3TO MPOUCXOAUT, Mbl Y3HAEM MO3XKe,
ceiivac Ans Hac BakeH cam (haKT CyLEeCTBOBaHUSI KOAA 3aBEpLUEHUs!, MOCKOJbKY
B8 Bourne Shell nioboe ycnoene — gnsi BeTBneHust unm gnsi uukna — B JeRCTBU-
TENbHOCTU NpeAcTaBasieT coboli BbINONHEHNE KOMaHAbI, N YCNELIHOe e€ 3aBepLueHne
paccMaTpUBAETCs KaK JIOTMYECKasi MCTUHA, a HEYCMELLHOE — KakK JIOXKb.

Yalue Bcero ans 3TOro UCNONb3yeTcs BCTpoeHHas B uHTepnperatop Bourne Shell
KOMaHaa test, ymetowasi npoBepsiTb pa3zHoobpasHble npegnonoxeHusi. Ecnu npeg-
NOJIOXKEHNE BEPHO, KOMaH4a 3aBEPLUNTCA C HYNIEBbIM (yCI'IeLIJHbIM) KOOOM BO3BpaTa,
B MPOTUBHOM Cilydae — C eAnHUYHbIM (HeycnewHbim). CMHOHUMOM KoMaHabl test
CNYXXUT CUMBON OTKpbIBatoWeli KBaApaTHON CKOBKW, NPUYEM cCaMa KOMaHAa B 3TOM
cly4ae BOCMPUHMMAET CUMBOJ 3aKpbIBalOLLENA KBaApaTHON CKOBKM B KavecTee CBO-
€ro napamMeTpa (KaK 3HaK OKOH4YaHusA Bblpa)KeHVlﬂ), 4H4TO NO3BONAET HArnNA4HO 3anun-
CbIBaTb NPOBEPSIEMOE BbIPAaXKEHNE, 3aKJKOYasl ero B KBagpaTHble ckobku. MNpueeaém
HECKOJIbKO MPUMEPOB.
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[ -f "file.txt" ]

# cymecTtByeT nu daitn c mmenem file.txt
[ "$1" -1t 25 ]

# 3HaveHme mepeMeHHO# I MeHbme 25

[ II$AII = "gbc" ]
# SHaveHWe IepeMeHHOM A ABIAeTCH CTpPoko# abc
[ "$A" 1= "abc" ]

# 3HavYeHMe IepeMeHHO# A He ABIAETCH CTPOKOH abc
OT0 MOXHO, HanpuMmep, NCMOJb30BaTh B KOHCTPYKLMN BETBIEHNS:

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

cat "file.txt"
else

echo "File file.txt not found"
fi

3aMeTI/IM, 4TO TO Xe caMoe MOXHO bBbINo HanucaTb © NHa4ye, 6e3 ncnonbL30BaHUA
KBaApPaTHbIX CKO6OK, HO HE TaK HarnAa4Ho:

if test -f "file.txt" ; then

cat "file.txt"
else

echo "File file.txt not found"
fi

KoHe4Ho, B posin ycnoBMsi MOXKET BbICTYNaTb He TOJIbKO test, HO n ntobas gpyras
komaHga. Hanpumep:

if mkdir new_dir; then

echo "Directory created"
else

echo "Failed to make new directory"
fi

Kpowme BeTBneHus, s3bik Bourne Shell nognepxunsaer u bonee cnoxHble KOHCTPYK-

uuu, B Tom Yucne uukiabl. Hanprumep, cnepytowuii coparmeHT HanedaTaer Bce 4ncia
ot 1 go 100:

I=1

while [ $I -1le 100 ]; do
echo $I
I=$(C I +1))

done

®dnaxok -le, npuHuMaemblli KoMaHgoli test, obpasosaH oT cnos less or equal
(menble nMbo paBHO); A 0603HAYEHNS YCIIOBUSI K CTPOrO MEHbLUES UCMOJb3YeTCst
-1t, ana «bonbwey n «bonbwe NMBO paBHO» — COOTBETCTBEHHO -gt U -ge
KoHcTpykums co cnoeoM while — He e4MHCTBEHHbIN BapUaHT LKA, AOCTYNHbIN
B8 Bourne Shell; BTopas koHcTpykuusi yukna cTponTcst ¢ nomowbto cnosa for, npu
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3TOM YKa3bIBAeTCsl UMSsI NEPEMEHHON, KOTOpasi AOJ/KHA NpobexkaTb BCe 3HaYeHUst U3
3aaHHOrO CNMUCKa CJIOB, KJIFOYEBOE CJIOBO in 1 CaM CMUCOK C/I0B, 3aKaH4YUBatoOLWMiACs
TOYKOI C 3aMsiTOW; TeNo uukaa obpamssieTcsi TeMu xe cnosamu do n done. Tak,
cnegyrowmnii unuKkn

for C in red orange yellow green blue indigo violet; do
echo $C
done

HameyaTaeT aHrInACKMEe Ha3BaHWs LBETOB pagyru (B CTONBUK, MOCKOJIbKY KOMaHAa
echo, 3aBepwas paboty, nepesogut cTpoky). Linkn for ocobeHHo yaobeH B coveTa-
HUN C NOACTaHOBKOI UMEH chaiinos (cm. §1.2.7).

|/|CI'IOJ1I>3OBaTb VIHCbOpMaLI,VIIO 06 YCNEWHOCTN BbINONHEHNA KOMaHAbl MOXXHO He
TONbKO B KOHCTpyKumsix if u while, HO U C NOMOLLBIO TaK Ha3blBaeMbIX JIOrn4e-
CKMX CBA3OK && 1 ||, COOTBETCTBYIOLWIMX JIOFMYECKUM ONEPALUSIM <KU» U KUANY.
Kak 0bbI4HO, NOrMY4ecKoil CTNHE COOTBETCTBYET YCMELLHOE 3aBepLUEHE KOMaHAbI, a
JXKM — HeycrewiHoe; paboTa CBSI30K OCHOBaHa Ha TOM, YTO MPU ONpefenéHHbIX 3Ha-
HEHNAX NEPBOro onepaHaa KOHbOHKUNUN N AN3BIOHKLWN 06LLI,VII7I PEe3yNbTaT NOHATEH
6e3 BbIYNCIEHUsI BTOPOro OnepaHAa: ecin NePBbIA ONepaHi KOHBIOHKLUM OKa3asicst
JIOXKHBIM, TO pe3ynbTaT (JIOXKb) Y>KE UBECTEH, MOXKHO [asiblUe HNYEro He AenaThb, U
TOYHO TaK >K& MOXXHO HUYEro He fenaTh, €C/IN NCTUHHBLIM OKa3aJCcsa NepBbIA onepaHs
ansbloHkuuu. MonpocTy roeopsi, koOMaHAHas CTpoKa

cmdl && cmd2

3aCTaBUT VHTEPNPETATOP BbINOJHUTL CHaYana koMaHay cmdl; a komaHga cmd2 bygert
BbIMOJIHEHA TOJILKO B Cny4ae, ecin cmdl 3aBepwwnnace ycrnewHo. Haobopot, komaHg-
Hasl CTpoka

cmdl || cmd2

noApasymeBaeT 3anyck cmd2 B Cayyae HeycnewHoz2o 3aBeplueHnst cmdl.

MpuopuTteT normyecknx CBsSI30K Mexgy coboii — TpaguLMOHHbIA (TO ecTb «u»
npuopuTeTHee, YeM «uau»). B To e Bpemsi npuopuTeT onepauuii «KoHBeliep» 1
repeHanpas/ieHnii BBOAA-BbIBOAA BbIlLE, YeM MPUOPUTET JIOMMHECKUX CBA3OK; Tak,
KOMaHAa

cmdl &% cmd2 | cmd3

npencTaBasieT coboli cBA3Ky Mexay komaHgzoii cmdl u KoHeeiiepom cmd2 | cmd3
Kak uesibiM. 3HauyeHne «UCTUHHOCTU» KOHBeliepa OnpefessieTcst YCNewHoCTbo nan
HEYCMELHOCTLIO BbINOJIHEHUSI NOCieaHell n3 coctaensowmux ero komang. Ouepén-
HOCTb NPUMEHEHNA onepau,w7|, KaK O6b|‘-|H0, MOXXHO N3MEHUTb NCMNONIb30BAaHNEM KPYT-
NbIX CKOBOK, Hanpumep:

(cmd1l && cmd2) | cmd3
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B sTom npumepe cTaHfapTHbIli BbiBog komaHg cmdl u cmd2 (ecnm, KOHeYHO, OHa
BoobLe ByaeT BbINONHATLCA) ByAeT HanpasfieH Ha CTaHAApTHbIN BBOG cmd3.

Bce nepeuncrienHble 3nech BOSMOXHOCTU AOCTYMHbI HE TOJILKO B CKPUMTaX, HO
1 B 0BbIYHOM ceaHce paboTbl, TO €CTb Mbl MOXEM BBECTW, HAMpUMep, KOHCTPYK-
LMIO LMKIA KaK OBbIYHYIO KOMaHZy, U unka ByAeT HEMeAseHHO BbIMOJIHEH; 3TO He
CTO/Ib YAOOHO, HO MOXET npuroanTbes. A3bik Bourne Shell cogepxunt maccy apyrux
BO3MOXXHOCTEIlA, KOTOpPbIE Mbl paccMaTpuBaTh He byaem. 3a bonee nogpobHoli nHdop-
Maumell 0 MPOrpaMMUpPOBAHNN Ha 3TOM si3blKe ClefyeT 0bpaTUTLCs K CrneumanbHON
nutepatype (Hanpumep, [1]).

1.2.16. IlepemeHHbIE OKpPY>KEHUSA

Bommosastioruecst B OC Unix mporpaMMbl HMEIOT BO3MOXKHOCTH TIOJTY-
4aTh HEKOTOPYIO (OOBIYHO CBSI3aHHYIO C [VIODAJILHBIMU HACTPONKAME) MH-
dopmarmio u3 TaK HA3BIBAEMBIX NEPEMEHHBIL OKpYHcenus. Oxpyorce-
Hue HaKTUIECKH IIPEJICTABISAET cOO0 MHOXKECTBO TEKCTOBBIX CTPOK BHJIA
VAR=VALUE, rye VAR — ums niepemenHoii, a VALUE — e€ 3HaueHUe.

Ha camom Aene OKpy>XXeHwne cBOE y Ka)K,D,OI7I 3ar|yu.|,eHHO|7| AporpamMmbl, TakK Ha-
3biBaemoro npouecca. lNpouecc rMeeT BO3MOXXHOCTb W3MEHUTb CBOE OKPY>XEHMUE:
AO6aBVITb HOBblI€ MNEPEMEHHbIE, YAAJINTb Y>K€ NMELWNECA NN NSMEHUTb NX 3Ha4Ye-
Husi. Korga ofguH npouecc 3anyckaeT Apyroli Npouecc, TO MOPOXAEHHbIA mpouecc
0bbI4HO HacnenyeT OKpPy>XeHue npouecca-poanTens.

OpHoit 13 HamboJIee BaXKHBIX MOYXKHO CYUTATH MEPEMEHHYIO C UMEHEM
PATH. DTa mepeMeHHas COJEPKUT CIIMCOK KaTaJIOIOB, B KOTOPBIX CJIEJLy-
€T WCKATh UCIOJHSIEMBIN (Dailyl, €Cu MOoIb30BaATEe b JAJI KOMAaHIy, HEe yKa-
3aB Karasor®. CrouT Tak»Ke yHOMSHYThL IepeMenHyio HOME, comepsKamtyio
IIyTh K JIOMalllHEMy KaTaJIor'y II0JIb30BaTesd; lepeMennyo LANG, 1o KoTo-
POl MHOrOA3BIYHBIC NPUJIOXKEHUS OIIPEJICIAIOT, Ha KAKOM A3BIKE CJIeIyeT
BBIJaBaTh CcooOIIeHust; nmepeMeHHyi0 EDITOR, B KOTOPYIO MOXKHO 3aHECTH
UM TIPEIIOIUTAEMOr0 PeIakKTOpa TEKCTOB. PazymMeeTcs, CIIMCOK TT€PEMEH-
HBIX OKDPY2KEHUs 9THM HE HUCUYEPIbIBaeTcsd. Bech HAOOP MMeONuXcs B Ba-
eM OKPY2KEHUHU MMEePEMEHHBIX MOXKHO YBUJIETh, JIaB KOMAaHIy export 0e3
napaMeTpoB.

Wurepuperarop KOMaHIHOW CTPOKH IIPEJIOCTABIISET BO3MOYKHOCTH IIO
VIIPaBJIEHUIO MePEeMEHHBIMI OKPY2KeHus. Bo-TlepBBbIX, IpU cTapTe WHTEP-
[IPETATOp KONUPYET BCE OKPYYKEHNE B CBOM COOCTBEHHBIE TIEPEMEHHBIE (3a-
METHUM, YTO BHYTPDEHHHE IIepEeMEeHHBbIC NHTEPIIPeTaTOPa OPraHn30BaHbI TaK
2Ke, KaK IMepeMeHHbIe OKPY2KEHHsI, 8 MMEHHO — B BHJe HAOOpa CTPOK BUJIA
VAR=VALUE), Tak 4TO K HUM MOXKHO OOPATUThLCS:

avst@host:~$ echo $PATH
/usr/local/bin:/bin:/usr/bin
avst@host:~$ echo $HOME
/home/stud/s2003324
avst@host:~$ echo $LANG

26 Cm. paccysxmenue Ha crp. 120.
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ru_RU.KOI8-R

Kpome Toro, mHTEpIpeTaTOp NIpeIoCTaBIseT BO3MOXKHOCTH KOINHUPOBATH
3HAYEHUs IIEPEMEHHBIX OOPATHO B OKPYIKEHHE C IIOMOIIBIO KOMAaHJIBI
export:

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

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

Camu 110 cebe IpucBanBaHusl BHYTPEHHUX IIEPEMEHHBIX, [I0JJOOHBIE TEM, UTO
MBI HCIOJIB30BaIN B KOMAH/HBIX dailax B UpeablaynieM naparpade, Ha
OKDpY2KeHIe HUKAK He BJIUSIOT.

[Tepemennyio MOKHO yOpaTh U3 OKPY?KEHHSI C IIOMOIIHI0 KOMAaH/T unset
n export:

unset MYVAR
export MYVAR

Moudukarus OKpyKeHHUs BJIMSET HA BBIOJHEHNE BCEX KOMAHJ, KOTO-
phle MBI JIaeM HUHTEPIPETATOPY, HMOCKOJBKY 3allyCKaeMble WHTEPIIPETATO-
POM TPOIIECCHI HACIEAYIOT YK€ MOAUMPUIMPOBAHHBIN HAOOD ITepEMEHHBIX
OKpyKeHusi. Kpome TOro, mpu HEOOXOAMMOCTH MOXKHO OTIE/IHHO B3ATYIO
KOMAH/Ly 3aIlyCTUTh C MOIM(DUIIMPOBAHHBIM TOJIBKO JIJIsl HEE OKPYKEHHUEM.
DTO JlesTaeTcs IPUMEPHO TaK:

VAR=value command

Tak, cMeHUTH MHAOPMAIUIO O MOJIBL30BATE e, BKIIIOYAs UCIIOIb3yEeMbIi KO-
MaHIHBII HHTEPIIPETaTOP, MOXKHO C IIOMOIIbI0 KOMaHAbl chfn, KoTopas Mo-
2KeT ObITh pean30BaHa IMO-PA3HOMY: B OJHUX CHCTEMaX OHa 33aéT IOJIb-
30BaTEII0 PAl BOIIPOCOB, a B JAPYIrUX — IpejaracT K peJakKTUPOBAHUIO
OIIPEJIESIEHHBIN TEKCT, U3 KOTOPOI'0 3aTeM WH3BJIEKAET HYKHbIE 3HAYEHUS.
st peJakTHpOBaHMsT TEKCTA MO0 YMOTIAHHUIO 3aIyCKAETCsS PEIaKTOp TeK-
CTOB Vi, 9TO He JJId BCEX IMOJb30BaTeseil yao0HO. BeITH U3 MOJI0XKeHus
MO>KHO, HalIpuMep, TaK:

EDITOR=joe chfn

B srom ciryaae Oyzmer 3amymieH pegakTop joe.
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1.2.17. IIpoTrokosmpoBaHue ceaHca padbOThI

IIpu BoITOTHEHUY 33/ IaHUI TPAKTUKYMa 9acTO TPEOYeTCs MPEJICTaBUTD
IIPOTOKOJI CeaHca pabOThI C IIPOrPAMMONL, T. €. TEKCT, BKJIIOYAIOIINI KaK UH-
dopMaImio, BBOIUMYIO ITOJI30BATEIEM, TAK U HH(MOPMAINIO, BHIIABAEMYIO
[IPOrPaAMMOil. DTO JIETKO CEJIATh € HOMOIIBI0 KOMaHIbl script. UTobb!
Ha4aTh IPOTOKOJINPOBAHNE, 3AIlyCTUTE KOMaHLy SCript ¢ OJHUM I1apamMer-
poM, 3amatomuM uMs daitia mporokosia. s OKOHIaHUS TPOTOKOIMPOBa-
Huda HaxkmuTe Ctrl-D («KOHQLL (bafma»). Hampuwmep:

avst@host:~$ script my_protocol.txt
Script started, file is my_protocol.txt
avst@host:~$ 1s

al.c Documents my_protocol.txt tmp
avst@host:~$ echo "abc"

abc

avst@host:~$ [Ctrl-D]

Script done, file is my_protocol.txt

Qaiir my_protocol.txt Temepb COIEPKHUT IIPOTOKOJI CEaHCa paboTh:

Script started on Wed May 17 16:31:54 2015
avst@host:~$ 1s

al.c Documents my_protocol.txt tmp
avst@host:~$ echo "abc"

abc

avst@host:~$

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

1.2.18. I'paduueckast noacucrema B OC Unix
OG6riue cBeaeHust

B ornuunme or mHekoropsix gapyrux cucrem, OC Unix cama mo cebe He
BKJIFOYAET HUKAKUX CPEJICTB MOJJep:KKN rpadpuyeckoro uarepdeiica. st
paborsr B rpadudeckom pexkumve B OC Unix ucosb3yercst mporpaMMHbBIi
KOMILJIEKC 1oz, obmuM HaszBanmem X Window System, KOTOpBINi cocTonuT
13 OOBIYHBIX TI0JIb30BATEILCKUX [IPOTPAMM U HE SIBJISIETCs, BOODIIE TOBOPSI,
9aCThIO OIIEPAIHOHHON CUCTEMBI.

VIHorp,a MOXXHO BCTPETUTbL B JINTEPATYPE WU pPaA3roeopax HaWMEHOBaHUE
«XWindows». Takoe HaumMeHOBaHue sBASETCA KaTeropn4eCckn HenpaBuNbHbIM, 4TO
cospatenn cuctemsl X Window Hactoiiumneo noguépkusatot. Cnoso «window>» (ok-
HO) B HaWMEHOBAHWUWN 3TOW CUCTEMBI AOJIXKHO CTOATbL B €ANHCTBEHHOM 4YuUCne.

Henrpanbayio posb B padore X Window System urpaer nmporpamma, ot-
BedaroIasi 3a 0Tobparkenne rpaduaeckoit mHGOpMAIN Ha JUCIJIEE 0JIh-
30BaTesIsd. JTa MporpaMMa HasbiBaercst X-cepsepom. Bcee npusioxkenust,
HCTIOIB3YIOINTHE TPaduKy, 00OpAIIAIOTCA K X-CEpBEPY € 3aIIpOCaMy Ha BBIBOJT
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TOr0 WJIM UHOT'O M300parkeHus; TaKUM 00pa30M, X-cepBep MPeOCTaBIISIEeT
[IPUJIOXKEHUSAM ycayey (cepBuc) orobpazkenus rpadudeckoii nHdopManum,
OTKyJa W TMPOUCXOINT Ha3BaHme «X-cepep». [IporpaMmbl, oOpalaionimecs
k X-cepsepy (1o ectb Bee nporpammbl, padoraomue 8 OC Unix u ucrosin-
gyloiye rpaduKy), Ha3bIBAIOTCH COOTBETCTBEHHO X-KJIHMEHTAMU.

OTeIbHOrO YIOMUHAHUS 3aCIy KUBAIOT X-KJIMEHTHI CIEeNUAJHHOTO TH-
1a, Ha3bIBaEMbIe OKOHHbIMU MeHedarcepamu. OKOHHBIN MEHEZKED OTBEUAET
3a oOpaMJIeHMe IOsIBJIAIONINXCS Ha dKPaHe OKOH — OTPHCOBBIBAET PAMKH
¥ 3arOJIOBKU OKOH, IIO3BOJISIET [I€PEMEINATH OKHA II0 SKPAHy U MEHSTbH UX
pa3mepnl. ABropamM Jpyrux rpadudecKuxX MporpaMM, Kak CJEJCTBUE, HE
HY?>KHO JIyMaTh O JIEKOpe OKHa; OOBIYHO X-IIPUJIOXKEHUE OTBEYAET TOJIBKO
3a OTPUCOBKY IPSIMOYTOJIbHOW OOJIACTH SKpaHa, HE MMEIOIIell HU PaMKH,
HU 3ar0JIOBKa, HU MMPOYUX CTAHIAPTHBIX 3JIEMEHTOB JieKopa okHa. C apyroit
CTOPOHBI, U TI0JIb30BATE/Ib B 9TON CUTYAIUA MOXKET BHIOPATH M3 HECKOJIb-
KIX OKOHHBIX MEHEJPKEPOB TOT, KOTODBIil JIydIlle OTBEYAET €ro HHIUBUTY-
AJIBHBIM CKJIOHHOCTSIM U IIOTPEOHOCTSIM.

ABTOp B CBO€ BpemMA J'II06I/IJ1 AEMOHCTPUPOBATL K HEMNOCBALWLEHHbBIM» MPOCTEHbL-
KUii POKYC, COCTOSIBLUMIA B 3aMEHE «HA JIETY» OKOHHOIO MEHe[)Kepa C aCKeTUYHO
Boirnagawero fvwm2 Ha fvwm95, B MesbYaliwmx nogpobHOCTAX KOMMPYOLWND BHELL-
Huii Bug MS Windows-95. OcobeHnHo nouemy-TO BredaTisieT 3puTeneil ToT hakT,
HTO OTKPbLITbIE NMPUSIOXKEHUNA NPU 3TOM HUKYAA HE ANEBAlOTCA.

OpnHOit U3 caMbIX TOIYJISPHBIX X-KJMEHTCKAX IIPOrPaMM MOXKHO CUU-
TaTh Xterm — 3MyaaTop aadasuTtHo-mIdppoBoro aucmies maig X Window.
B pabore moxker OBITH yI00HO 3aBECTH OJHOBPEMEHHO HECKOJIBKO DK3EM-
ILUISIPOB IIPOIIECca Xterm, KaXKIblii U3 KOTOPBIX ITOPOXKIAET CBOE OKHO, I'Je
3aIyCcKaeT KON MHTEPIIPETATOPa KOMAH/IHOM CTpOKu. B 0/1HOM OKHE MBI
MO2KEM 3aITyCKATh PEAKTOD TEKCTOB, B IPYTOM — BBIIOJIHITH TPAHCIIAIIAIO
¥ OTJIAJIKY, B TPETbEM — 3aIlyCKATh TECTOBbIE IIPOrPAMMBI U T. JI.

3anmyck X Window u BbIOOp OKOHHOTO MeHeJ>Kepa

B 3aBucmmocTn or koHbUrypanuu KOHKDPETHOH MAIIHHBI CHCTEMA
X Window MoxKeT oKa3aThCs yKe 3allyIleHa, Jubo BaM OyIeT HyKHO 3a-
IYCTUTH €€ caMoCTOsITeIbHO. OOBIYHO 9TO JIeJIAeTCs € IOMOIIBI0 KOMaH b
startx, KoTopasd, B CBOIO O4epe/ib, 3allyCKaeT NporpaMMmy xinit.

BO3MO)KHO, B Balleli JloKkaJbHOl ceTun NPUCYTCTBYET MallWHa, BbINOJHANOLWAA
pPoOnb cepBepa I'IpI/IJ10)KeHI/II7I Ha OCHOBE xd.m; K Takoli MallnHE MOXXHO NOAKNHOHYNTBLCA
¢ nomoubto WwraTHbix cpeacts X Window Takum obpasom, 4To Bce Baliy nporpaMmbl
ByayT BbINONHATLCS Ha 3ToN (yAanéHHOI) MaluMHe, a Ha BalleMm JiokanlbHOM pabo-
Yem mecTe DyeT NponCcxoguTb TOBKO OTOBbparkeHne nx rpacPnyecknx OKoH, T. €. BaLl
KoMnbloTep byneTt urpatb ponb X-tepmuHana. Yrobbl npoBepuThb, eCTb in B Balueii
cetu xdm-cepBepa, nonpobyiite gaTe komaHgy «X -broadcast». Ecnu xdm-cepsep
B BalUeli CETU JeliCTBUTEIBHO €CTb, NOC/IE NEPEKIIOHEHUS B rPachNIECKUli PEXIUM Bbl
YBUAWUTE MpUriaLlleHne K BBOLY WMEHU U Maposisi ANs Bxoga Ha 3ToT cepsep. Ecnin
xdm-cepBepoB B ceTu bosbLle O4HOrO, CHaYana BaM MOKaXKyT UX CMUCOK C Npeasio-
XKEHNEM Bbl6paTb, ycnyraMmmn Kakoro M3 HUX Bbl XeJla€Te BOCMNOJIb30BaTbCA. Ecnm B



130 IIpenBapuTe/IbHBIE CBEICHUS

Tedenne 15-20 cekyHpg nocse nepexopa B rpaduHecKuii pexxum HuYero nogobHoro
He npon3oLuno — ckopee Bcero, xdm-cepeep B BalUeil CETN OTCYTCTBYeT

Komanzma startx Bmecre ¢ X-cepBepoM 3AILyCTUT JJIA BAC TOT WU MHON
OKOHHBIN MeHe Kep. B HeKOTOPBIX cucTeMax OKOHHBIN MEHE/Kep MOXKHO
BBIOpATh U3 MEHIO, TOSIBJISIONIEroCs cpaly mocjie 3amycka X Window, B
APYTUX CHCTEMAX BBIOOD KOHKPETHOI'O OKOHHOI'O MEHEIZKEPA OIIPEIeIIsAeTC s
KOHUryparmuei.

Ecmn xouduryparus ceanca, 3amyckaeMoro KOMaHJI0fl startx, Bac He
BIIOJIHE YCTPaMWBAET, BBl MOYKeTe HACTPOUTH €€ II0 CBOEMY BKYCY, CO3/IaB B
JoMarHeii jgupekropun daiia ¢ umeneM .xinitrc (amubo oTpeIAKTHPOBAB
€ro, e/ OH y2Ke ecTh). OfpaTuTe BHUMAHUE HA TOYKY Ie€pe]] nMeHeM (baii-
Ja, oHa BaxkHa. [1o cyTn .xinitrc mpejcrasiser coboil KOMaHTHBIN (aii,
13 KOTOPOT'O 3allyCKaIOTCs IPUKJIaIHbIE IIPOrPaMMBbl, BK/IIOYasd U CaM OKOH-
HbIl MeneKep. [Iporpamma xinit 3amyckaer X-cepBep, a 3aTeM, COOTBET-
CTBYIOIIUM 00OPA30M YCTAHOBUB II€PEMEHHBIE OKPY2KEHNsI, HAYNHAET BBIIIOJI-
HeHre KOMaH/ u3 .xinitrc. 3aBepiienne BBIIOJHEHUs .xXinitrc o3HavaeT
korerr paborel ¢ X Window. Ilpocreitmmit mpumep .xinitrc MoxKeT BbI-
IJI4/1eTh IPUMEPHO TaK:

xterm &
twm

B srom ciryuae cHagasia 6yjer 3aiyliines xterm (ero MBI 3allyCKaeM Ha BCd-
K0t cirydait, ITOOBI MOYKHO OBLIO PAbOTATD, /TayKe eCJTM OKOHHBIN MeHeIKeD
uMeeT HeyI00HY 0 KOH(MUIYPAIIUIO), TI0C/Ie Yer0 — OKOHHBIA MeHe zKep twn.
ObpaTure BHMMaHUE, 9TO Xterm 3alycKaercs B (DOHOBOM pexkume (Iist
3TOI'0 B KOHIIE IIEPBOIl CTPOKHU IIOCTABJICH 3HAK &). DTO0 ceIaHo, YTOOBI HE
OZKHUJIATh €r0 3aBepIleHud JJId 3allycKa twm.

Ecnu rpachuyeckasi obonoyka 3anyckaeTcsi aBTOMaTUHECKN MpPU 3arpy3Ke CUcTe-
Mbl, @ Bbl BXOQMTE B CUCTEMY, BBOAS CBOE UMsi 1 Napoib B rpadmyeckoii popme BBOAa
(3Ty(bopmy BBOJA BaM HApWCOBaJl TaK Ha3biBaeMblli MeHegykep AMCnﬂeﬂ),TO aonsa
HacTpolikn ceaHca paboTbl BMeCTO .xinitrc Bam notpebyercs daiin .xsession. o
CYyTW OH YCTPOEH TaK >Xe, Kak .xinitrc, TO eCTb KOMaHAbl N3 HEro BbIMOJHSAIOTCS
nocsie 3anycka Ballero ceaHca paboTbl; cnefyeT TOJMbKO YyHUTbIBaTb, YTO KOMaHAy
startx Bbl AaéTe N3 CyL|ECTBYIOLEro ceaHca paboTbl (MycTb 1 He rpacpuyeckoro),
rA€ YXe HAaCTPOEHbI MEPEMEHHbIE OKPY)XEHUs!, BAnsoLne Ha paboTy MHOrMx npo-
rpamMMm; npu BXOAe B CUCTEMY Yepe3 MeHeI Kep AMUCMJes HACTPolika OKPYXXeHUs B
pabouem ceaHce Bo3naraeTcs Kak pas Ha cpalin .xsession. YacTb pekomeHgyroT
KOMaHAbl 3anycka nporpamm, obpasytowux Baw pabounii ceaHc, HanucaTb B dpaii-
ne .xinitrc, a alin .xsession NMOCTPOUTb U3 ABYX KOMaHA: BbIMOJHEHUS CTaH-
[apTHOrO CKPUNTa, ONMChIBatoLEero Balle paboyee okpyxeHue (.profile) u 3anycka
.xinitrc. CopepxnmMoe .xsession MosiyHaeTcsi BOT TakUM:

~/.profile
~/.xinitrc
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B 3TOM CJly4Hae eCTb XOpOLIJVIﬁ LWaHC, 4TO Bbl NOAYy4HUTE COBEPLUEHHO OANHAKOBYIO
pabouyto cpeay kak npu 3anycke X Window uepes startx, Tak u npu Bxoge 4epes
OUCNNEHbIA MeHemXep.

Bce cymecrByiomue B Hallle BpeMsi OKOHHBIE MEHE?KEPBI MOXKHO I10-
JIeJINTh Ha Te, KOTOPBIE IBITAIOTCS KPOME BBIMOJHEHUSI CBOMX OCHOBHBIX
dyukuuit (ynpapieHusi OKHAMHE) €IIE U peaJin30BbIBaTh Memagopy pabo-
wezo cmoaa (anri. desktop metaphor), u Te, KOTOpbIE 3TOTO HE JEJIAIOT.
Pasuuiia Mexk 1y HUMU OIPOMHA; TIepBble OOBIYHO JayKe HA3bIBAIOT MHAYE —
okpyotcenusmu pabouezo cmoana (desktop environment, DE). K ux wuc-
sy oraocarcs Gnome, KDE, xfce, MATE, Cinnamon, Unity; «oObraubies
OKOHHBIE MEHE2KEPBI [TPEJICTABJIEHBI TAKAMU TporpamMmmamu, Kak lceWM,
Fluxbox, Window Maker, BlackBox, y:xe ymomunasmmiicss twm, a TakKe
mwm, fvwm, AfterStep u muorue apyrue.

CTPOFO roBops, He BCe DE B npnHUnne ABAAKTCA OKOHHbIMW MEHeOXKepaMun —
HEKOTOpbIE N3 HUX BKOYAKOT B cebsi CBOW COBCTBEHHbLINI OKOHHbIE MeHeaXep Kak
OTAENbHYIO Nporpammy, Hanpumep, anst xfce Takoii nporpammoii BeicTynaeT xfwm,
a B coctaBe Gnome OKOHHbII MEHEI)KEP MOXKHO faXke MoMeHsTb. Bnpoyem, obbiyHo
OKOHHBbIN MeHe>Xep, BXO,D,FILLI,I/IVI B COCTaB DE, HE paCcCHUTaH Ha paGOTy OTAENBHO OT
ceoero DE.

Ucropust «meTadopbl pabovyero crojias J0BOJbBHO cBoeobpasHa. Cunra-
ercst, yro npuayMmasu eé emé B 1970 roxy B Xerox PARC — ucciienoparesb-
CKOM TIEHTPE KOMIIAHUM Xerox; B KadecTBe aBTopa HasbiBaioT Ajana Kas
(Alan Kay). ITepsblit 9KCepIMeHTAIBHBIN KOMIIBIOTED € IPahUIecKuM nH-
tepdeiicom — Xerox Alto — nostBusics B 1973 rogy. Ciiejtyer HOHUMATH, 9TO
B Te€ BpEMEHA KOMIIBIOTEPHI BCE eIné «ObLan OOJbIIUMEY, IO CTPEMUTEb-
HOT'O IIepexoJia K JeTBEpToMy moKojeHnio IBM ocraBaioch modTu gecsTh
JIeT; st paboThl C KOMIIBIOTEpAMU AKTUBHO HCIIOIb30BAJIACH 11epMOKAPTHI,
X TOJBKO-TOJIBKO HAYMHAJN TECHUTH aJI(PaBUTHO-IIN(POBLIE TEPMUAHAJIBI,
a rpaduaeckuii MOHUTOp, J1a eIlé OCHAIIEHHBIN MAHUILYISITOPOM «MBIIIb>
(cTOIB XOPOIIIO 3HAKOMBIM HaM ceffuac) BOCIPUHUMAJIC TpodeCcCHoHaa-
MI KakK 9K30TuKa. KOHEYHBIX MOJb30BaTE/ el B COBPEMEHHOM TOHIMAHUN
TOTAa IPOCTO He OBILIO, JJIsi IMUPOKOI IIyOJINKN «9K30TUKO> OBbLI BOOOIIE
JII00011 KOMITBIOTED.

IlepBasi peanmsarus «pabodero CroJiay JJjis KOMIIBIOTEPA, JOCTYIIHO-
r0 MacCCOBOMY IOTPEOUTENIIO, MOSIBIWIACH JIUIIhL CILYyCTS JAECATUJIETHE —
B 1983 rogy — Ha rommbooTepe Commodore 64, npuuém tam rpadude-
ckuit maTepdeiic He ObLT OCHOBHBIM. B KadecTBe OCHOBHOTO TOJIH30BATE b=
ckoro mHTepdeiica «pabounit cro» 3ameiicrBoBain B 1984 1. cozmaresn
Apple Macintosh. Hejib3st ckazarh, 9T0 9TOT MOIXO0J, CPa3y CTaJl IOILYJIsip-
HBIM; Ha 3aIlOJOHUBINX PBHIHOK «IBM-coBMecTHMBIX» KOMIIBIOTEpAX Tep-
Bast 0b6os10uka ¢ DE — Windows 1.0 — mosiButace B 1985 rosmy, HO orry TumMoit
MOITYJIIPHOCTH CUCTEMBI 9TOU JIMHEWKHU JIOCTUIJIN Jullb B Hadase 1990-x.
OHO U MOHSTHO: YTOOBI BCE 3TO rpadrdecKoe XO3sIHCTBO IEPECTAI0 OTBPa-
TUTEJIBHO TOPMO3UTH, KOMIIBIOTEPAM MPHUIIIOCH JJjIs HAYAJa CTATh TOCTa-
TOYHO OBICTPBIMU, & IIOKa C STUM BCE OBLIO HE CJHUIIKOM 3J0POBO, IIy0/Iu-
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Ka yCIlejia IIPUBBIKHYTH K paboTe B TEKCTOBOM PEXHME (XOTs U HE C KO-
MaHHON CTPOKOH — KoMaHiHas crpoka B MS-DOS 06bLia jijist cepbé3HOi
paboThl CIIUMIIKOM HPUMHUTHUBHA). YOEIUTh MACCOBOTO IIOJIb30BATEJIsI, YTO
Windows — 3T0 UMEHHO TO, YTO MOJIH30BATE/II0 HY?KHO, MAPKETOM Bl CMOT-
JIX OTHIOZb HE CPa3y, HECMOTPs HA IPAMO-TAKM THTAHUYECKUE PEKJIAMHBIE
YCHUITHA.

K coxastenuto, B Hatre BpeMsi OOJIBIITUHCTBO TOJIb30BATE e B IPUHIIAIIE
HE MOXKeT cebe IIPeJ/ICTAaBUTh paboTy ¢ KOMIIBIOTEPOM KaK-TO MHa4e, HeXKe-
g B paMKax MeTadopbl pabodero crosa; 3TUM OTIYACTH OODbACHSIETCS TOT
ermé boJiee IeYaIbHBIN (DAKT, ITO MIPAKTUIECKHU BCE MOITYJIsIPHBIE JTUCTPUOY-
TuBbl Linux, ecjiu ux crenuajgbHO He J0pabaThIBATH IIOCJIE YCTAHOBKU, 110
YMOTYAHUIO MPEJJIAraloT IOJIb30BATEII0 TOT mwim nnoil BapuanT Desktop
Environment; omanM u3 onpaBiaHnil 9TOr0 HA3BIBAIOT CTPEMJIEHHE 00JIer-
YUTh TI0JIb30BATEISIM MUTpaIuio u3 Mupa Windows.

Hudgero xoporrero u3 sroro, pasymeercst, He BbixonuT. Hagars ¢ Toro,
qaro Bce DE kak o TpebyioT MHOTO PECYPCOB U, 9TO BIIOJIHE €CTECTBEHHO
JITST TPOI'PAMM 3TOTO KJIacca, 3a9acTyI0 BECbMa, Oy TUMO «TOPMO3SIT», OCO-
OEHHO Ha «CTAapbIX» KOMIIbIoTepax. Mexk 1y TeM, rpadutdeckas 00010IKa —
ITO BCNOMO2AMEALHYIT, THCTPYMEHT, 003aHHOCTh KOTOPOTO — 0DECIeInTh
[I0JIB30BATEJIIO0 BO3MOYKHOCTD 3aIlyCKa, IIPOTPAMM, PEINAIONIUX €ro, M0JIb30-
BaTeJsIs, 33/[a91; UMEHHO PaJii PAOOTHI TUX IPOrPAMM, HA3BIBAEMBIX IIPHU-
KJIAJHBIMU, U CYIIECTBYET M CaM KOMIBIOTED, W OIEPAIMOHHAS CUCTEMA, 1
rpaduveckas 000JI09Ka; CUTYAIWs, B KOTOPOIl BCIIOMOTaTeIbHBIE ITPOrPaM-
MBI OTOMPAIOT I[EHHbIE PECYPCHI Y IIPUJIOXKEHUN, BBIIVISIUT, MATKO I'OBOPSI,
CTPAHHO.

VYarure, 9TO, €cji Bbl BCE-TAKM JIOMYCTUTE CTapT Kakoro-aumoymasr DE
B CBOell CHCTeMe, OHO COYTET CBOUM JIOJTOM 3a9YeM-TO CO3/IaTh B Balleil
JOMAITHe [UPEKTOPUU IEJIYI0 MAdKy IOIJIUPEKTOPUNl ¢ MMEHAME BPOJIE
Desktop, Downloads, Documents, Music, Photos u npouee B TaKOM ayxe —
3aMeTHUM, COBEPIIIEHHO ITyCcThiX. KcraTu, eciu Terepb KUHYTh KaKue-HIOY/ b
daitnbl B nupekTopuio Desktop, OHN HEME JIEHHO 0TOOPA3ATCs B BUJIE HKO-
HOK Ha BAllleM OCHOBHOM 3KpaHe (BHE OKOH), 9TO U €CTb, COOCTBEHHO I'OBO-
psi, TOT caMblil «pabouwmii crosi» B monuManuu DE, paborarormux moy Unix.
N ckaxkure cuacnbo, ecan 3TU JUPEKTOPUN Oy/IyT HA3BAHDBI MO-aHTJIHIACK,
a He II0-PYCCKU, Jla B JIOBEpIIeHUe ¢ npobejaMu B UMeHaX (ara, BOT IIPIMO
Tak — Pabounit CTos, 3arpysky, [JOKyMEHTH), MU3-3a 9€ro IOTOM OYJIyT TO
U J1€JI0 BOBHUKATH HEIOHSITHBIE IPOOJIEMBI C IPOI'PAMMaMU, KOTOPbIE TaKO-
0 HE OXKHUIAIOT, U TPYAHOCTH IPHU MONBITKAX CIIPABATHCA CO BCEM ITUM U3
KOMAH/THOM CTPOKH.

Kak yxe roBopmsioch, Iyl IIJIOJIOTBOPHOIO M3YYEHHs IPOTrPAMMUPO-
Banug (1@ u BOOOIIE Jyisl NOBbIIIeHUs cOOCTBeHHON 3(dekTuBHOCTH IPU
pafore ¢ KOMOBIOTEPOM) CJIELyeT UMEHHO uHTepdheiic KOMaHIHONW CTPO-
KU CJIeJIaTh CBOMM OCHOBHBIM MHCTPYMEHTOM; B 3TOM IIPOIPAMMbI KJIACCa
Desktop Environment TobKO MeIIAOT, TaK 9ITO IEIECO0OPA3HO Cpa3y Ke
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3aMEHUTD CPeJLy, KOTOPYIO BAIIl JIUCTPUOYTUB Linux BJIEHUII IO YMOTIAHUIO,
Ha KaKOW-HUOYIb U3 «JIETKNX» OKOHHBIX MeHezKepoB. K cyacTbio, MHOTHE
73 HUX BXOOAT B OOJIBITMHCTBO AUCTPUOYTUBOB, XOTH [0 YMOJIIAHUIO U HE
YCTAHABIUBAIOTCS. ABTOp KHUTH PUCKHET MOPEKOMEHJIOBATH JIJIsl Hadasa
nonpobosaTsk IceWM, HO He «I0/Ica’KUBATHCA» HA HErO HAMEPTBO; KOTJA
BBI DOJIee-MeHee OCBOUTECh B HOBOI Ijist ce0st 0OCTAaHOBKE, 00SI3aTEJIHHO 10~
npobyiiTe Apyrue OKOHHUKH.

Ecau Bbl BxOmuTe B cucteMy B IpadUTecKOM peKuMe, TO €CTh depes
MeHeKep Juciuies (B GOJIBIIUHCTBE CJIydaeB 9TO OyJeT UMEHHO TaK, XOTs
CHCTEMY BCErJI[a MOXKHO II€PEHACTPOUTDb, YTOObI OHA HE 3allycKaJja MeHe-
JIKEp JIUCIUIEsT), TIOCMOTPUTE, He TIPEJIOCTABIIsieT JIM CAM JIUCIUIEHHBIH Me-
HeJ[ZKEP, KpOMe BO3MOXKHOCTY BBOJIA UMEHU U IAPOJIs, TAK?KE KAKOe-HIOY/Ib
MEHIO WJIH JPYTOe CPEICTBO JIJIsi BBIOOPA YKEJTAeMOr0 OKOHHOTO MEHEIKEPA;
COOTBETCTBYIOIIUI BHIOOP OOBIYTHO TIO-aHTVIMACKN HA3bIBAETCI KAK-TO BPO/IE
sesston type, a MO-PYCCKU «THI CEAHCay» WU ITO-TO Bpojie Toro. Kcu Takoit
OIIUU HET, IPUIETCS BOCIO/IH30BATHCH YIIOMUHABITUMUCS BbIIe (dailiamMmu
.xinitrc u .xsession; HalpuMep, MOXKHO HalHUCaTb B .xinitrc 4ro-TO

BpOJIE

xterm &
icewm

(BrIpoueM, xterm 3/1eCh COBCEM He 00si3aTesIeH, JOCTATOUHO IIPOCTO icewn),
a B ¢aiine .xsession, Kak MBI y2Ke MIPEJJIaraj Il BBIIIE, BOT TAKOE:

~/.profile
~/.xinitrc

MozkHO, BIPOYEM, MOCTYIHUTb W IPOIIE — CO3JATh OJUH TOJBKO (aii
.Xxsession, B HEM HAIIKCATH €JIUHCTBEHHOE CJIOBO icewm, M C HEIIOXOIl Be-
POATHOCTBIO PE3YyJIbTAT BAC yCTPOUT.

PabGora ¢ ki1accuyecKuMu OKOHHBIMU MeHeaxKepaMu

K knaccumaeckum OM bl orHOCHM twm, fvwm u HeKOTOpBIE JApyTHE;
OTMETHM, IYTO PEKOMEHIOBAHHBIN HAMU B IIpeabLytneM naparpade lceWM
KJIACCUYECKUM HE CUUTAETCs, IIOCKOJIbKY IOBEJIEHNEe OKOH B HEM CKOpee I10-
XOKe Ha TO, K Y€MY BbI MOIVIM IPUBBIKHYTH B Windows — HaIpuMep, 9TO0bI
IIEPEHECTH B HY2KHOE OKHO (POKYC BBOJA, 110 9TOMY OKHY HY?KHO <IIEJIK-
HYTb», U OHO IPH 3TOM HEMEJIEHHO OyJIeT <«IOJHSTO HABEPX», TO €CTh,
eCcjii KaKasg-TO ero YacThb ObLja 3aKPBhITa APYTUMH OKHAMU, IIOCJIE CAKPa-
MEHTAJIBHOTO «KJIMKA MBIIIKONW» BbI YBUIUTE OKHO IEJIMKOM.

Ecin BBI, ciiemys HameMy COBETY, peluTe IonpoboBaTh MOpPadOTaATh C
Pa3IMYHBIME OKOHHBIMU MEHE/I?KEPaMU, PAHO WJIN TIO3/HO BaM IOMAETCS
TaKo#, B KOTOPOM (POKYC BBOZA CACIYEM 30 KYPCOPOM Mblusl Oe3 BCIKAX
MEJTIKOB, YTO [TO3BOJISIET, B YACTHOCTHU, BBOJMTH TEKCT B OKHO, KOTOPOE Ha
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9KpaHe BUJHO JIUIIb YACTUIHO. JTO MOXKET OKA3AThCsI HEIPUBBIYHBIM, HO
BO MHOTHX CJIydasx HaMHOTO OoJiee ymobHo. EcTh m gapyrue ocobeHHOCTH
KJIACCUYEeCKUX OKOHHUKOB, IIPH BHUMATEJIHHOM DPACCMOTPEHUN OKA3bIBAIO-
muecst yJI00HBIMU, XOTs K HUM M [MPUIETCS MIPUBLIKATH.

JI1000it OKOHHBIN MEHEIKep WMeeT BeCbMa pa3BHUTLIE CPEJICTBA Ha-
CTPOIKH, MO3BOJISIONIAE CYIIECTBEHHO M3MEHHUTh €r0 MOBEIEHHE, TaK UTO
IaTh HMCYEPIBIBAIONLYI0 WHCTPYKIMIO IO paboTe ¢ KAaKUM-JUOO M3 OKOH-
HbBIX MEHE/I?KEepPOB Ha YPOBHE «HaXKMUTE TaKYyIO-TO KJIaBUITY JIJIs IIOJIy1e-
HUSI TAKOTO-TO Pe3y/IbTaray OBLIO ObI 3aTpyaHUTE bHO. B aTOM maparpade
MbI OTPAHUIUMCS ODIIMMU PEKOMEHIAIUSIMU, KOTOPhIE TIO3BOJISIT BAM OBICT-
PO ocBouTh paboTy C BalllMM OKOHHBIM MEHE?KEPOM B TO# KOH(UIYPAIH,
KOTOpasi yCTAHOBJIEHA B Baleil cucreme. [Ipu rkesrarHmu BbI MOXKETE U3Me-
HUTB JIIOObIE HACTPONKY OKOHHOT'O MEHEPKEPa; 38 WHCTPYKITUSIMU TI0 STOMY
[IOBOJLY CJIe/lyeT OOpaTUThCA K TEXHUIECKON JTOKYMEHTAIIH.

Wrak, mepBoe, 9TO MOKHO IIOCOBETOBATH IIOC/IE 3AIyCKa OKOHHOI'O Me-
HEJ/KEPa — 9TO MOIBITATHCS MOHATb, KAKUM 00pa30M B HEM BBICBETHUTD
rinapHoe MeHO. Bo Bcex kiaccmueckux OM riraBHOEe MEHIO BBIIAETCSI, €c-
JIN IEJIKHYTH JIEBOM KHOIIKON MBI 6 At000M C80000HOM MECME IKPAHA
(TO ecTb B TAKOM MecTe, KOTOPOe He 3aKPbITO HUKakuMu okHamu). Hudero
IIOXOXKero Ha «pabovuil CTOJI» M WKOHKH TYT, €CTECTBEHHO, HET, TaK 4TO
3aIyCcKaTh HYKHBbIE BaM IIPOIPAMMBI MOXKHO JIHOO Uepe3 MeHIO, JTHOO ¢ I10-
MOIIHI0 KOMAH/IHOIM CTPOKM, U BTOPOE, MPSIMO CKaXKeM, IIPEIIIOITATEbHEE,
X0Ts1 OBI TOTOMY 9TO IIPOCTO OBICTpee. [loaToMy JryUlie cpasy ke Moy IUTh
B CBOE PACIIOpsizKEHHE OKHO C KOMAHJ/IHOH CTPOKOM, 3aIlyCTHB IIPOI'DAMMY
Xterm mian Kakoi-To eé anajor. OOBITHO 3TU TPOrPaMMBI MOXKHO OTBIC-
KaThb MO0 B caMOM TJIABHOM MEHIO, JIMOO B €ro IMOJMEHI0, HA3bIBAEMOM
«terminals», «shellsy u T.11. Eciin y Bac y»ke ecTb 0JIHO OKOIIIKO C KOMAH]I-
HOI CTPOKOH, MOXKHO 3aIlyCTUTh HOBBII 9K3EeMILIAP Xxterm, J1aB KOMAaHILY

xterm &

O6paruTe BHUMaHUE HA CUMBOJI «&». [IporpamMmy xterm MBI 3allyCKaeMm B
dboHOBOM pezkume, 4TOObI CTApPbIil 9K3eMIUIAP Xterm (¢ IIOMOIIbI0 KOTOPOIro
MBI JIaéM KOMAaHJy ) He XKJIAJI €r0 3aBePIIeHNsl: B IPOTUBHOM CJIydae 3aIlyCK
HOBOT'O Xterm TepsieT CMBICJI, BeJb Y HAC BO BpeMs ero paboThl He Oyier
BO3MO2KHOCTH IOJIb30BATHCA CTAPBIM 3K3EMILJISPOM.

IIporpamma xterm mmeer pa3Buryio cucreMy omruit. Hampuwmep,

xterm -bg black -fg gray &

3AIyCTUT SMYJISTOD TEPMHUHAJA Ha depHOM doHe ¢ cepbiMu GykBamu (TOT
’Ke HAabOop LBETOB OOBIYHO UCIIOJIL3YETCHd B TEKCTOBOW KOHCOJIN).

IMokazarh MOMHOCTBIO (HOAHATH Ha BEPXHUII YPOBEHb) OKHO, KOTOPOE
YaCTUIHO CKPBITO, B OOJILITMHCTBE CAYYIaeB MOYKHO, MEJKHYB MBIIIBIO 110
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€ro 3a20406KY (& He 10 JIIOOOMY MECTy OKHA, KAK Bbl, BO3MOYKHO, IIPHBbIK-
Ji). Barmm HacTpoiKy MOTyT IPeyCMaTpPUBATh U OOPATHYIO OIIEPAIIUI0 —
«yTOINUTH» OKHO, TIOKA3aB TO, UTO IO/, HAM; OOBITHO 3TO JEIAETCI <IIMETI-
KOM» 7pa6oTl KHOIKH MBI 1O 3arojioBKy. JIs mepemernenusi OKHa 110
9KpaHy TaKXKe CJIYXKUT €ro 3arojl0BOK: JIOCTATOYHO HABECTH HA 3ar0JIOBOK
KYPCOD MBIIIH, HAXKATh (U HE OTIYCKAThb) JIEBYIO KHOIIKY, BLIODATh HOBOE
MIOJIOYKEHNE OKHA W OTIYCTUTh KHOIKY. Hc/im 3arojioBka OKHa He BUJIHO
(HampuMep, OH CKPBIT IO, JPYTUMU OKHAMH), Ty K€ OIEPAIUI0 MOXKHO
pOJIesIaTh € TMOMOIILI0 BEPTUKAJBHBIX U MOPU30HTAJIBHBIX YacTeil paMKu
OKHA, KPOME BBIJIEJIEHHBIX YIACTKOB B YIOJIKAX PAMKU; 3TU YTJIOBBIE yIacCT-
KU CJIy?KaT JJIsi U3MEHEHUsI PA3MepPOB OKHA, TO €CTh IIPHU [IPOTATUBAHUN WX
MBIIIKON [T€PEMEIAeTCsT He BCE OKHO, & TOJIBKO TOT €r0 yYTrOJIOK, KOTOPBIi
BBI 3aXBATUJIN.

Eciin BBI HOTEpSiIN HY>KHOE BaM OKHO, OOBITHO €10 MOYKHO JIEI'KO OTBIC-
KaTb, MEJIKHYB NpPa6ot KHOIKON MBIIU B CBOOOJHOM MECTEe KpPaHa — 3TO
BBI30BET MEHIO, COCTOSIIIEE U3 CIUCKA CYNIECTBYIONUX OKOH.

B GosibmnHCTBE CIyYaeB OKOHHBIE MEHEIZKEPbI TOJIEPXKUBAIOT TaK Ha-
3bIBaEMble BUPTYaJsbHble 9KpaHbl (virtual screens), Ha KaxKJIOM U3 KOTO-
PBIX MOXKHO Pa3MECTUTh CBOM OKHA. JTO ObIBaeT yIoOHO, ecid BbI pPabo-
TaeTe OJHOBPEMEHHO C DOJIBIINM KOJUIECTBOM OKOH. KapTra BUPTyabHBIX
9KPAHOB, HA KOTOPO# M300parKeHbl BUPTYaJIbHbIE SKPAHBI, OOBITHO HAXO-
JUTCSA B IPABOM HIKHEM YIUIy 9KPAaHA; YTOOBI IEPEKIIOINTHCS HA HYKHBII
BaM BUPTYaJbHbINA 9KPaH, JOCTATOYHO IIEJKHYThH MBINIBIO B COOTBETCTBYIO-
meM Mecte KapThl. Kiaccuueckie OKOHHBIE MEHEZKePBI (B OTiindne, KCTa-
i, oT Toro xe IceWM) 06BIYHO paccMaTpPUBAIOT BCE UMEIOIIUECH BUPTY-
aJIbHbIE 9KPAHBI KaK YaCTU OIHOrO «DOJIBIIOrO 3KpaHay, TAK UTO, HAIIPHU-
Mep, KaKoe-HUOYy/Ib OKHO MOXKHO PAaCIOJIOKUTh YACTHIHO Ha OJHOM BUP-
TYaJIbHOM 3KpaHe, YaCTUIHO HA JIPYTOM. DTO OCOOEHHO yI00HO, KO IO
KAKMM-TO [IPUYNHAM OKHO OKA3BIBAETCSI YKEJIATEJILHO CIIe/IATh OOJIbIIE, TeM
pasMep Barero (HaCTOSIIIETO, eCIN YTOIHO, (DU3MIECKOr0) MOHUTOPA.

3 okoH, B KOTOPBIX OTOOPAXKAETCsT TOT WJIM WHOI TEKCT, OOBITHO MOYKHO
CKOIIMPOBATH ITOT TEKCT B JIpyrue OKHa. /[jisi 9TOro JOCTaToOvHO BbIJe-
JIUTh TEKCT MBIIIBIO; BO MHOI'UX IIPOrpaMMax, paboTafonux Mo yIpas-
neareM X Window, HeT crienua/ibHOM OMepalii «COPY»: KOMUPYETCs TOT
TEKCT, KOTOPBI BBIZEIeH. BripodeM, Jake ec/i OMEpaIlliyd KOMMPOBAHUS
¥ BCTABKM KaK OTJIEJIbHBIE CYIITHOCTU IIPEyCMOTPEHBI — Yepe3 MEHIO WJIN
ropsiure Kjasuing (HalpuMep, 9T0 Tak B 6pay3epax U O(UCHBIX IIPUIIOZKE-
HUSX), TO 9TH OLEPAIMU OTHOCATCHA K 0py2ol, NapaJuleJbHOl cxeMe KO-
pOBaHUSI TEKCTA, U aBTOMATHYECKOIO0 KOIUPOBAHUsI BCErO, UTO BBIJIEJIEHO,
He OTMEHSIIOT. BCTABUTBH BBIIEJEHHBI TEKCT MOXKHO mpemued; (cpemHeit)
KHONKON Mmbrmu. CKOpee BCero, Ballla MBIIIb OCHAINEHA <KOJECOM» IIJIs
CKPOJUINHTA; 00paTHTe BHUMAHKE HA TO, YTO HA ITO KOJIECO MOXKHO HAXKATH
CBEpXy BHHU3, HE IPOKPYUYMBasl €ro, U TOTJA OHO CPAbOTAeT KaK OOBITHAsI
(Tperpsi) KHONIKA, 9TO BaM, cobcrBeHHOo, U Tpebyerca. Kpome roro, eciu,
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HaIIpUMEDP, BaM He XOYeTCsl TSHYThCS K MBIIIH, MOXKeTe IoIpoboBaTh Ha-
KaTh KoMOnHammio Kjiaapuin Shift-Ins, ckopee Bcero 3To npuBenéT K TOMY
K€ pe3yJIbTaTy.

1.3. Tertepp HEMHOr0o MaTeMaTHUKN

B sT0it ry1aBe MBI paccMOTpUM OYeHB KPATKHE CBEIEHUS U3 00IacTh
MaTeMaTuKu, 0e3 3HAHUS U MOHNMAHUsI KOTOPBIX B XOJI€ JAJIbHEIIero are-
HUsI 9TON KHUTHU (U U3yUeHNs] IPOrPAMMUPOBAHNs) y BAC COBEPIIEHHO OJIHO-
3HAYHO BO3HUKHYT IIPOOJIEMBI. B OCHOBHOM 9TH CBEIEHHUSA OTHOCATCH K TAK
Ha3bIBAEMOI duckpemHol mamemamuke, KOTOpast COBEPIIEHHO UTHOPUDY-
eTcsl B IIKOJIBHOII IIpOrpaMMe 110 MaTeMaTHKe, HO B IIOCJIeHIEe I'0/Ibl BOIILIA
B IIpOrpaMMy IIKOJIbHOI nHdopMmaTuku. K coxanenuio, To, KaK 3TU BEIN
OOBIYHO M3JIATAIOTCS B IIIKOJIE, HE OCTABJISIET HAM HHOT'O BBIOOPA, KPOME KaK
paccka3aTb UX CAMUM.

1.3.1. D1eMeHTbI KOMOMHATOPUKN

KombunaTopukoit Ha3bIBA€TCsT pa3ie/ MATEMATHKHI, OXBATHIBAIOIIIN 3a-
JIa9l BPOJIE «CKOJIBKUMU CIIOCOOAME MOYKHO...», «CKOJIbKO CYIIIECTBYET Pas-
JINYHBIX BapWAHTOB...» U MpOYee B TAKOM Jyxe. B KOMOMHATOpHKE BCerja
PaCCMAaTPUBAIOTCS KOHEYHBIE MHOINHCECTNGA, C FJIEMEHTAMI KOTOPBIX BCE Bpe-
Msl 9TO-TO IPOUCXOIUT: UX [IEPECTABJIAIOT B PA3HOM IMOPSIJIKE, YACTh U3 HUX
0TOPACKIBAIOT, TIOTOM BO3BPAIIAIOT 00PATHO, OOBLEIUHSIOT B pa3HbIe TPYII-
[IbI, COPTUPYIOT U CHOBA MEPEMEITUBAIOT U BOODIIE BCAUYCCKN HAJ HUMU U3-
MBIBatOTCsi. Mbl HAYHEM C OJHOI U3 CAMBIX IIPOCTHIX 3324 KOMOMHATOPH-
KU, KOTOPYIO, BO n30eKaHue JINITHETO 3aHy/ICTBA, CPOPMYIUPYEM S3BIKOM
yIeOHUKA JJTsi MJIAJIIIETO MKOJIBHOTO BO3PACTA.

Bacst u Ilerst perrtmtn mourpats B mmuoHoB. liast sToro Bacst me
IIOJIEHUJICST IPUKPYTHTH K OKOIIIKY CBOCH KOMHATBI TPHU I[BETHBIE
JIAMITOYKH, KOTOPBIE XOPOIIO BUJIHO CHAPYXKH, €CJIH UX 3aYKeUb,
IpHIBM 3aXKHTATh KAXKJIYIO U3 JIAMIIOYEK MOYKHO HE3aBHCHMO
or apyrux. Bacs mpuKpyTws JIaMIIOYKH HA COBECTb, TAK 9TO
MeHSITh UX MecTaMmu Hejib3st. CKOJIBKO Pa3HBIX CUTHAJIOB MOXKET
nepegatb Bacs Ilere ¢ moMoIpio CBOUX JIAMITOUEK, €CJIH Ba-
PHAHT «HH OJHa HE TOPUT» TOXKE PACCMATPUBATH KAK CHIHAJ!
Bacst touno He 3Haer, kKorga Ilerst permut mocMOTperhs Ha €ro
OKHO, TaK UITO BCSIECKHE BapHAHTHI ¢ a30ykoii Mopae u japy-
THMH TOJJOOHBIMU CUTHAJIBHBIME CHCTEMAaMH He moaxoisT: Bace
HY>KHO IIPUBECTH JIAMIIOYKH B IIOJIOXKEHHE, COOTBETCTBYIOIIEE
1repeIaBaeMoMy CHTHAJIY, H B TaKOM BHJE OCTABHTBH HAJOJITO,
g1006I Ilerst To9HO ycriesr 3aMeTHTh CHIHAJI.



§1.3. Terteppb HEMHOIO MaTeMaTUKN 137

MHuorue anTare/iv, BOSMOXKHO, 1a/yT MPABUJIbHbBIN OTBET O€3 JIUIITHUX Pa3-
JyMUL: BOCEMb; OJHAKO MHTEPEC 3/IeCh IIPEJICTABIIAET CKOpee He TO, Kak
BBIYUCJIUTL OTBeT (BO3BECTU JBOMKY B HYXKHYIO CTEIEHb), a TO, NOYeMmy
OTBET BBIYUC/ISIETCS UMEHHO TaK. 1TOOBI BBISICHUTE 3TO, Mbl HAUYHEM C TPHU-
BUAJIBHOT'O CJIydast: KOTJa JIaMIIOUKa Beero ojHa. O4YeBUIHO, ITO HepeiaTh
3/1eCh MOKHO /1B PA3HBIX CUTHAJIA: OJINH U3 HUX Oy/1eT 0003HAYATHCS BKJIIO-
YEHHOI JIAMIIOYKOI, a8 BTOPOil — BBIKJIIOYEHHOM.

JloGaBuM Telephb emé OHy JIaMIO4YKy. Ecim, Harnpumep, 3Ta BTOpas
JIAMIIOYKA OyJIeT BCE BpeMsl BKJIIOUEHA, TO MOXKHO OyJIeT, KaK U IIPEXK/Ie, Ie-
peZlaTh BCErO ABa CUTHAJIA: «IIepBas JAMIIOYKa BKIIOUEHa» U «IepBasd JIaM-
MMOYKa BBIKJIIOUeHAy. Ho HUKTO He MeIaeT BTOPYIO JIAMIIOUKY BBIKJIIOUUTD;
B 9TOM IIOJIO’KEHUH Y HAC TOXKe OyJIeT [ABa Pa3HBbIX CUTHAJIA: «IIEPBAs BKJIIO-
YeHa» U «IepBas BBIKIIOUYeHa». TOoT, KOMYy IpeHa3HauYe€Hbl CUTHAJIBI, B Ha-
meit 3a7a4de [leTst, MokeT cMOTpeTh HA 06€ JTAMIIOYKHU, TO €CTh YIUTHIBATH
cocrosinue ux obeux. [lepsble nBa curHasa (IIpu BKIIIOYEHHON BTOPO JIaM-
[OYKe) Oy/LyT OTJMYATHCH JJIs HErO OT BTOPBIX JABYX CUTHAJIOB (IIPU BBIKJIIO-
YeHHOI BTOPOii Jlamiiouke). Beero, ciieoBaTebHo, Mbl IOy IUM BO3ZMOXK-
HOCTD I€PEeJAadYu YeTHIPEX PASJIUUHLIX CUTHAJIOB: 6bIKANUEHA-BDIKAIONEHA,
BUIKAIOUEHA-BKAOYEHA, BKAIOUEHA-BIKAMOUEHE T GKAIOYEHA-BKAIOUEHE.

CHabuM 9TH YeThIpe CUrHaJjIa HoMepaMu oT 1 110 4 u 106aBUM eIlg OIHY
JIAMIIOYKY, TpeThio. Eciu e€é BKIIOYNTH, TO MOXKHO OyZeT IepeaTh YeThl-
pPe Pa3JIMYHbIX CUI'HAJIA (C IIOMOIIbIO BKJIIOYEHUS U BBIKJIOYEHUS MEPBLIX
JIBYX JIaMIIouek ). Ecim eé BBIK/IIOYUTD, MBI [IOJIy9UM €IIE 9eThipe CUrHAJIA,
KOTOpBIe Oy/IyT OTJINYATHCS OT IIEPBBIX YETHIPEX; BCEIO PAa3HBIX CUTHAJIOB
MoJIyIuTCst BoceMb. OCTaHABIMBATHCS HA 9TOM HAC HUKTO HE 3aCTABJISET;
IIPOHYMEPOBaB UMEIOIIUECS BOCEMb CUTHAJIOB YUCIaMu OT 1 70 8 u 106aBUB
YeTBEPTYIO JIAMIIOUKY, MbI TTOJIydIuM 8 + 8 = 16 curnasios. Paccyxaenns
MO2KHO OOOOIINTH: €CJIU C IOMOIIBIO 7 JIAMIIOYEK MbI MOXKEM IepenaTh [N
CUTHAJIOB, TO J00aBJIEHNE JIAMIIOYKA C HOMEPOM 1 + 1 yaBamBaeT KoJmtde-
CTBO BO3MOXKHBIX CHI'HAJIOB (TO €CTh MX mosydaercs: 2N), MOCKOJIBKY Iep-
Bble N y HAC MOJIyYAIOTCS C MOMOIIBIO UCXOHO UMEBIIUXCS JIAMIIOYEK TP
BBIKJIIOUEHHON HOBOIA, a BTOpble N moJydaiorcs (BCE ¢ TeMU Ke MMEBINU-
MHUCsI JIAMIIOUKAMH ), €CJI HOBYIO BKJIIOUUTh.

[Tose3Ho GyIeT PACCMOTPETD BBLLPOHCIEHHBLL CITyIAll: HU OHOM JIAMITOU-
K#, TO ecThb n = (. Koneuno, B MMmoHOB Tak He MOUTPAEITb, HO CITyvail, TeM
He MeHee, ¢ MaTeMaTUIEeCKON TOUKY 3peHns BaKHbIN. Ha Bompoc «CKoJIbKO
CUT'HAJIOB MOXKHO I1€peiaTh, nMes () jlaMIo4deK», OOJIBIMMHCTBO OObIBaTE el
OTBETHUT <«HUCKOJIbKO», HO, KAK HU CTPAHHO, 9TOT OTBET HeymadHblii. B ca-
MOM JIeJie, HAIM «CHUTHAJIBI» OTJIUYAIOT OJHY CHUTYaIllUIo OT JIPYTro#l, Wju,
TOYHEE, OHU COOMBEMCMBYI0M KAKUM-TO Pa3HbIM cUTyarusM. Eciau roso-
PUTB €IMIé TOYHee, MO2KHO 3aMETUTD, ITO «CUTYAIMiT> Ha caMOM JeJie OeCKo-
HEYHO MHOTO, IMPOCTO MPU Iepeiade CUTHAIA Mbl HTHOPUPYEM HEKOTOPbIE
daKTOpbI, TEM CaMbIM OObLEINHsAS MHOYKECTBO cHUTyaruit B ofamy. Hampu-
Mep, HAIll IOHBIN mroH Bacs Mor 0003HAYNTHL CUTHAJIOM <«BCE JIAMIIOYKH
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[IOTAINIEHBl» CUTYAIMIO «MEHSI HET JIOMay; OCTaJbHbIe CeMb KOMOMHAIIUI B
CUTHAJIN3AIMY HAIINX APY3€eil MOTIN OBl O3HAYATD <« IeJIaI0 YPOKM», <1 IU-
Tal0 KHUXKKY», < €M», «sI CMOTPIO TEJIEBU30D», « CIUIIO», «sI 3aHIT I€M-TO
ermé» U, HAKOHeIl, «sI HUYeM He 3aHT, MHe BOOOIIe Hedero Je/arh, TaK 9TO
IpUXOAU B rocTu». Eciin BHUMATEIBHO IIOCMOTPETh HA TOT CIIMCOK, MOXK-
HO 3aME€THUTH, 9TO B JIIOOOI M3 CATyaIMii BO3MOXKHBI [TaJIbHEHIIIIE YyTOIHE-
HUsl: CUTHAJI «5I €M» MOYKET OJMHAKOBO 0D0O3HAYATH CUTYAIUH «sI 00€a10»,
«d Y2KHHaIO», «d €M BKyCHbeI TOPT», «d IBITalOCh O/0JIETH HEBKYCHYIO U
MIPOTUBHYIO MIEPJIOBKY» U T.II.; <5 JEJIAI0 YPOKU»> MOXKET C PABHBIM YCIIEXOM
O03HAYATH «sI PEIA0 339N 10 MATEMATHKE», «sI PACKPAIITUBAIO KaPTHI, KO-
TOpBIE 3aJIAJIM 110 reorpaduuy» WU «si CJLYBalO yIPayKHEHUsI [0 PYCCKOMY
y cocenku Karms. Bo3aMOoKHBI BapHaHTBI «s1 €/1al0 YPOKU M XOPOIIO Ce-
051 9YBCTBYIO, TAK YTO CKOPO BCE CHEJIAI0» U «s JEeJIAl0 YPOKH, HO y MEHS
pu 3TOM OOJIUT XKHMBOT, TAK YTO JOMAIIHsISI PA0OTa CErOHS 3aTIHETCS».
Kaxxprit 13 BO3MOYXKHBIX CUTHAJIOB HECKOJIBKO CHHKAET ODIILYIO HEOIIpe/ie-
JIEHHOCTB, HO, pa3yMeeTcs, He yCTPaHsSET e€.

Beprémcst kK HaleMy BBIPOXKIEHHOMY IIpuMepy. He nmest Hu ogHOI j1amM-
IIOYKH, MBI BOOOIIlE HE MOXKEM OTJINYATH CUTYAllUU APYT OT Ipyra, HO 3HA-
9T JIM 9TO, 9TO y HAC HET BOOOIIe HUKAkux curyaruii?! OdueBumHO, 9TO
9TO HE TAK: HAIM IOHBIE IIIINOHBI IO-IIPEXKHEMY YeM-TO 3aHSAThI WU, Ha-
000pOT, He 3aHATHI, IPOCTO HAII BHIPOXK/IEHHBIN BAPDUAHT CUTHAJIN3AINY He
MMO3BOJIET 9TH CATYAIMH PAa3/niaTh. llompocTy roBopsi, Mbl 06BeduHUAL
BCE BO3MOIICHBIE CUMYAUUU 6 00HY, TIOJTHOCTHIO yOpaB KaKyio-1ubo orpe-
JIEJIEHHOCTD; HO BeJlb Mbl OObEJINHUIN UX B 00HY CUTYAIAIO, 8 HE B HOAb
TaKOBBIX.

Teneps y2ke BCE CTAHOBUTCS HA CBOM MECTa: IIPU HYJIE JIAMIIOYEK y HAC
OJIH BO3MOZKHBII CUTHAJI, & J100aBJIeHre KayKI0il HOBO JIAMIIOUKU yBeJIU-
9UBAET KOJMYECTBO CUTHAJIOB BIBOe, TaK 4YT0 N = 27, rie n — KOJIMIECTBO
Jrammodek, a N — KOJIM9eCTBO BO3MOXKHBIX CUTHAJOB. llomyTHO oT™MeTHM,
YTO MHOIJA IPUBEIEHHBIE PACCYKIEHUS] I03BOJIAIOT JIyYIlle HOHSITh, I0Ye-

My cumraercd, uto k° Dty Jutst siroboro k > 0.

Sajada Mpo KOJIMIECTBO CUTHAJIOB, MEPEIABAEMBIX C ITIOMOIIBLIO 7 JIAM-
MOYeK, KaXKJasl N3 KOTOPBIX MOYKET TOpeTh MM He TOpeTh, SKBUBAJECHTHA
MHOTHM JPYTUM 3aJ[adaM; IPeXK e YeM MbI IepeiIéM K CyXOoil MaTeMaTu-
9eCKOH CyTH, IpUBEIEM eIme OHy (POPMYTUPOBKY:

Y Marirn ecth OpoIIiKa, Ieo9Ka, CEpERKH, KOJIEeIKO H OpacJIeT.
Kasxnprii pa3, Berxoas u3 qoma, Mara 101ro pa3yMbIBaeT, Ka-
KHe U3 YKPaIIeHUI B 9TOT pa3 HaJeThb, a KaKHe OCTABUTDH JOMA.
CKOJIBKO y HE8 ecTh BapHAHTOB BblbOpa?

YT0o0bl MOHSTH, YTO ITO MaA HCE CAMAA 3a0G4a, JTaBATE BBEJIEM ITPOU3-
BOJIbHOE JIONYIIIEHNE, He OTHOCSIIEECS K CyTH 33JIa4d U HUKAK 3Ty CyTh He
3aTparmBaioliee: MyCcTh Halll IOHBIN mmuon Bacs u3 mpemplayImnei 3agadm
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oKazaJIics MJIaIIuM OparoM Maim u pemmyi 0T HeYero JiejiaTh coo0IaTh
cBoeMmy npusTesio [lere, Kakue 3 yKpalieHuii ero cecTpa Hallelnjia B 3TOT
pa3. st aToro emy npuaércd 100aBUTh K TPEM yrKe UMEIOIIIMCH eIlé JIBe
JIAMITOYKH, 9TOOBI MX CTAJIO CTOJIBKO Ke, CKOJIbKO y Marum ykparneHuii.
[IepBag jmammouka u3 naTu OyaeT obo3HAUATH, Hajeaa i Mairira 6poIKy,
BTOpasi — Hajesa ju Mairra Iernovyky, u Tak majee, 0 OJHOU JIAMIIOYKE
Ha KaxkKJoe yKpalenune n3 umeronmuxcs y Mamu. Mbr y2Ke 3HaeM, 9TO KO-
JINYECTBO CHUT'HAJIOB, IIEpPeJaBaeMbIX MHSTHIO JIAMIIOYKAMH, PABHO 25 = 32;
O0YEBU/IHO, 9TO ITO KOJTMIECTBO B TOYHOCTH PABHO KOJIMIECTBY KOMOUHAIIMIT
U3 yKpalleHuil, KoTopble Hajeaa Marra.

Ha «BbICyIIIeHHOM» MaTEMATUIECKOM sI3bIKE Ta Ke caMas 3aJ1ada, MOJ-
HOCTBIO JINIIEHHAS <«IIIEJIyXW», He BJIUSIONIEN HA Pe3YJIbTAT, U CBeJEHHAST K
9UCTHIM abCTPAKITUSAM, CYIIECTBEHHBIM C TOYKHU 3PEHUs PEIleHust, (hopMy-
JITPyeTCcs TakK:

,HaHO MHOKECTBO U3 N 3jeMeHTOB. CKOJIBKO CyInecTByeT pa3-
JIMIYHDBIX ITIO/IMHO2?KECTB 9TOI'O MHOXkecTBa?

OtBer 2" HECJIOKHO 3aIIOMHUTD, U, K COXKAJIEHUIO, B IIIKOJIE OOBITHO UMEHHO
TaK U JeJaI0T; Pe3yJIbTATOM TaKOI'0 <«JENIEBOIO U CEPAUTOrO» IOJAXOJA K
U3Yy4YEeHUIO MAaTEeMaTUKN CTAHOBUTCH JIETKOCTB, C KOTOPOHl YYEHUKa MOXKHO
COBEPIIIEHHO 3aIlyTaTh CKOJbKO-HUOYIb HECTAHIAPTHBIMYU (POPMYIUPOBKA-
MU ycjoBuil 3aja4du. Bor BaM npumep:

Y Jlumbr ecTb deTbipe pa3HOIBETHBIX Kybouka. CTaBs UX OJIHH
Ha ApyToi, /Iuma cTpouT «OaIlHm», IPUIEM OJUH KyOHK, HA KO-
TOPOM HHYero He cTout, /luma Toxke cumraer «bariHeils; nHa-
4ye ropops, bamHs y /Iumer umeer BbrcoTy or 1 ;10 4 KyOHKOB.
CKOJIBKO pa3/JIHIHBIX «ballleH» MOXKHO MOCTPOUTH H3 HMEIOIHX-
¢sT KyOHUKOB, IO OOHOMH 3a pa3?

Kabbr BBl TOBKO 3HAM, yBaXKAEMBbIil YUTATENb, CKOJIBKO CTAPIIEKIACCHU-
KOB, COBEPIICHHO HE 33, lyMbIBAsICh, BHLIAIOT HA 3Ty 3a1ady oreT 24! Mex-
JTy [POYMM, HEKOTOPBIE U3 HUX, 3aMETHB, YTO IIyCTasi OAIIHS yCJIOBUSIMU 3a-
JAa9d UCKJIIOYEHA, «COBEPIIEHCTBYIOT» CBOIl OTBET, BHIUTH «3aIPEIEHHDBIN»
Bapuant, u nomydaior 24 — 1. IIpaBmibHee OH OT STOrO He CTAHOBUTCH HU
Ha HOTY, IOTOMY 9TO 9TO IIOIPOCTY COBEPUWEHHO HE Ta 3a0da4a, B KOTOPOIA
JIBOMKY BO3BOJSAT B CTENEHDb N1, HO YTOOBI 3TO 3aMETUTh, HYKHO IIOHUMATh,
noyemy IBOWKY BO3BOJIST B CTENEHb N B <«TO» 3ajade, a BOT C STUM Yy
IIKOJIbHUKOB, 3a3yOpUBIINX «Marudeckoe» 2", 0OHAPYKUBAIOTCsT (haTab-
HbBIE TTPOOJIEMBI.

KcraTtn, mpaBuibHBIII OTBET 3TOU 3a/aun — 64, HO pellleHre HE MMeeT
HUYero obIIero ¢ BO3BEJIEHUEM JIBOMKY B IIECTYIO CTEIE€Hb; eCIu Obl KyOu-
KOB OBLIIO TpH, OTBET OBLT ObI 15, a /st T KyOWKOB MPaBUILHBIN OTBET
byner 325. Beé meno TyT, pazymeercs, B TOM, 9TO B 9TOI 3ajade BayKHO HE
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TOJIBKO U3 KAKUT KYOUK08 cocmoum 6aums, Ho U 8 Kakom nopadke pacioio-
2KeHbl KyOuKm, coctasisiorniue oammio. [TockombKy /115 6aeH, CoCTOAINX
boJtee 4eM U3 OJHOrO KyOMKa, MOYKHO IOJIYIATh PA3HbIE BAPUAHTHI, IIPO-
CTO MeHsisi KyOUKM MEeCTaMU, HTOTOBBIX KOMOMHAIINN OKA3BIBAETCST TOPA3II0
OoJtbItie, €M ecyii Obl MBI PACCMaTPHUBAJIN BO3MOXKHDLIE HAOOPHI KyOMKOB
6e3 yaéTa X MOpsIIKa.

[Ipex e yem mepeiiTi K pACCMOTPEHUIO 337121, B KOTOPBIX CYIIECTBEHHbI
[IEPECTAHOBKH, PACCMOTPHUM €eIIIE Mapy 3a/a4 Ha KOJUIECTBO BAPUAHTOB 0e3
[IePECTAHOBOK JIEMEHTOB. [1epByI0 U3 HUX MBI «COCTPSANAEM» U3 HCXOTHOMN
339U PO FOHBIX IIITHOHOB:

Ilana npuaéc Bace nemniéBbiii KNTaiiCKuil CBETUJIBHUK, KOTODBIH
MoOKeT Jinb0 OBITH BBIKJIIOYEH, JIMOO IMPOCTO CBETHTHCSI, JIHOO
muratb. Bacst HemeieHHO NPHKDPYTHJI CBETHJIHBHHUK K CBOEMY
OKHY, I/ie y2Ke eCTb Tpu 00braabie Jaminodku. CKOJIbKO pa3HbIX
curnasioB Bacs moxker mepenars llere temeps, mocite ycoBep-
[MEHCTBOBAHHST CBOEI'O MITHOHCKOTO 060Dy I0BAHUSI!

3ajiada, KOHETHO, COBEPIIEHHO dJIEMEHTapHAsI, HO OHA IPEJICTABIISAET UHTE-
pec BOT B KAKOM ILIaHe. Ecim denoBek IOHUMAET, kak (U NOYeMy UMEHHO
Max) perraercs 3aa4a ¢ TpeMs OOLIKHOBEHHBIMU JIAMIOYKAME, TO HUKAa-
KHX IIPODJIEM C «3aKOBBIPUCTOM» JIAMITOUYKO(, MMEOIIell TP pa3HbIX COCTO-
SIHUSI, Y HETO He BO3HUKHET; HO €CJIM 33J[ady IbITAETCs PeIaTh CPeIHeCTa-
TUCTUIECKUIT MTKOJIBHUK, KOTOPOMY Ha ypoke Broiabumiu dopmyay N = 27,
He OOBSICHUB, OTKY/Ia OHA B3sJIaCh, TO C XOPOIIEH CTEHNEHBIO JOCTOBEPHO-
CTH Ha ITON HOBOI 3ajlave OH «CsaJeT». A Belb peniaercs OHA HUYIYTh He
CJIOXKHEE, YeM MPEJIbLIYINAasi, IPUIEM POBHO TEMU YK€ PACCYKICHUSIMU: MbI
MOXKEM IE€PEJIATh BOCEMb PA3HBIX CUTHAJIOB, €CJIM KUTAWCKAN CBETUJIbHUK
[IOTAIIIEH; CTOJIBKO YK€ MbI MOXKEM IIepeJiaTh, €CJIU OH IIPOCTO M'OPUT; U EIE
CTOJIBKO Ke — ecin oH muraer. toro 8 + 8 + 8 = 3 - 8 = 24. Dror ciyyait
[TOKA3bIBAET, HACKOIBKO CTEMA 6616004 (POopMYAbL TIEHHEE caMoil (hOPMYIIbI,
U ceifgac caMoe BpeMsi OTMETUTD, 9TO B KOMOMHATOPHUKE 8cezda mak; 60JIb-
e TOro, KOMOMHATOPHBIE (DOPMYJIBI TIOIIPOCTY 8PEdHO TTIOMHUTD, UX JIyJIlle
KaXKJIblii pa3 BBIBOJIUTH, OJIAN0 BCE OHU HACTOJIBKO MPOCTHIE, YTO BBIBECTH
UX MOXKHO B yMe. 3aIllOMHUB JII00Y0 (hopMyJLy U3 00j1acTi KOMOUHATOPUKH,
BBI PHUCKYeTe IIPUMEHUTD €€ He TI0 JIEJTY, KAK 9TO JIEJIAI0T BBIMIEYTOMSIHY Thie
[IKOJIbHUKY, TBITasCh PEIaTh 3a/1a9y Mpo OaIllHU U3 KyOUKOB.
Emé ogna 3aiaua Ha Ty Ke TeMy BBITVISJIUT TaK:

Y Oz ecTb 3aroToBKU Jjisi (PJIAXKKOB B (pOpMe OOBIKHOBEHHO-
ro IpsIMOYTOJIbHUKA, TPEYIOJbHUKA W IPSIMOYIOJbHHKA C BbI-
pesom; emé y Ouin ecTh HAIMUBKH JPYTOrO IBeTa B (hopMe Kpy-
JKOYKa, KBa[paTUKa, TPEeyroJabHIIKa U 3863q04ukn. OJIst permia
¢es1aTh MHOIO (DJIaXKKOB JIJIST IIPA3AHHUKA; CKOJIBKO PA3AULHHLT
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Puc. 1.7. Bagaga o diiaxkkax

b1asKKOB OHa MOXKeT CJejiaTh, IPUINIHBAS K OJHOI M3 HMEIo-
IIUXCST 3arOTOBOK OJHY W3 HMEOIHXCS] HAIIUBOK !

DTa 3a/1a9a TOXKE, MOXKHO CKa3aTh, CTAH/IAPTHO-XPECTOMATHITHAS, TAK 9TO
OOJILITIUHCTBO JTIOJEH, XOTsI Obl MPUOJIU3UTENTHHO 3HAIONNX, O UéM HIAET
peUb, IPOCTO MEPEMHOXKAT JIBA IHUCJIA U MOJIYIAT COBEPIIEHHO IPABUIHHBIHI
orBeT — 12. Ho ropazmo uaTEpecHee 371eCh HE TO, KAK PEIIUTh KOHKPETHYIO
3a/1a1y, & TO, KaKHMHU BOO6HL€ IIyTAMU MO2KHO 39TO C/ieJIaTh. ﬂﬂﬂ Ha4vaJia
OTMETHM, 9TO HAIe PACCYKIEHHUE C JIAMIOYKAMH 3aMeJaTEHHO IIPOXOIUT
¥ 37ech: B caMoM jejie, ecyim 661 y Ouin ObLIN TOJIBKO 3arOTOBKU IIPSIMO-
YIOJIBHOM (POPMBI, TO OHA CMOIJIa ObI CJeJIaTh CTOJIBKO Pa3HbIX (hJIayKKOB,
CKOJIBKO Y HeE eCTh Pa3HbIX HAIMBOK, TO €CTh YeThbipe. Ecu Ob1 y Heé ObLn
TOJIBKO 3arOTOBKHU TPEYTOJIbHON (POPMBI, OHA OBI TOXKE CMOTJIA CIE/IaTh e~
ThIpe Pa3HbIX (JIaXKKa, U TO XKe caMoe — eCJid Obl Bce €€ 3ar0TOBKU MMeJIH
dopmy mpsiMOyronbHuKa ¢ Bbipe3oM. Ho Beab mepBble YeThbIpe BapUaHTa
OTJIMYAIOTCH OT BTOPBIX YETHIPEX BAPUAHTOB, a TPETbU YeThIPE BAPUAHTA
OTJINYAIOTCST W OT IEPBBIX, U OT BTOPBIX — (POPMOIi 3arOTOBKH; CJieI0Ba-
TeJIbHO, BCEr'0 BapUaHTOB J - 4 = 12.

Jpyroit BapraHT PacCyzKIeHUN MOXKeT OKa3arhcsa mHTepecHee. Cocra-
BUM TaOJIUILy, B KOTOPOii OyJeT Tpu CTOJIONA [0 YUCIy PAa3HBIX 3ar0TOBOK
U 4YeThIpe CTPOKHU II0 YHCJIy Pa3HBIX HAIMMBOK. B KayKIIOM CTOJIOIE pac-
MOI0KUM (DITAXKKH, CAEJAHHBIE C UCIOJb30BAHIEM COOTBETCTBYIOMIEN 3a-
TOTOBKU, a B KaXXJOU CTPOKe — (DJTaXKKM, CAEeJAHHBIE C UCIOJIb30BAHUEM
COOTBETCTBYIOIIEH HAMMBKY (cM. puc. 1.7). Jljst KayKI10ro, y KOro B MO3rax
copmupoBana abCTPAKITUS YMHOHCEHUSA, HEMEIJICHHO CTAHOBUTCS OYEBU/I-
HO, UTO KJIETOK C (hJrazkKKamu moJIydmsiochk 3 - 4 = 12; mHTEpPECHO, ITO ITO
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[MOHUMAHWE CPOJIHU MOHSITUIO NAOULGOU NPAMOY20NHUKG, TOTBKO JIJIS JTUC-
KPETHOT'O CJIydasd.

Paccmorpum em@é oy 3amady, MOXOXKYI0 Ha Ty, PEIIEHNe KOTOPO MbI
OCTaBWJIA Ha ITOTOM:

YV Jlumbl ecTh sk ¢ KybnkaMu 9eThIpéx pa3Hbx 1BeToB. Cra-
BsI KyOUKH 0luH Ha JpyToii, Jluma crpout «bamHus» BbICOTOH 10
4eThIPEX KyOUKOB BKJIIOYHTEJIBHO, IPUIEM OJHH KyOUK, Ha KO-
TOpOM HHYEro He cTout, /luma Toxe cunraer «bamiueris. CKoIb-
KO pa3/IMIHbIX «bOallleH» MOXKHO IIOCTPOHTDH U3 HUMEOIUXCS KY-
buroB? Cunraercst, 970 KyOUKOB Ka>kJ[0ro 1Beta y /IuMbl ume-
€TCs CKOJIBKO YTOIHO.

HecMmoTpsi Ha KaxKyIlLyrocs CXOxKecTb (M3psijiHas 4acThb TEKCTa TYT Oblia
IIPOCTO CKOIIMPOBAHA), 9Ta 33498 3aMETHO MIPOIIE CBOEH IIPEeIbIIy el Bep-
cun, T7ie KyOUKOB OBLITO BCero YeThipe. BripoueM, onsTh-TaKu, €CIu He TIOHU-
MaTb, KaK IOJIyYaIOTCsS KOMOMHATOPHBIE PE3YJIBTATHI, 9Ty 33/a4y PEIIUTh
HEBO3MOKHO, ITOCKOJIbKY CTaHIAPTHBIE (DOPMYJIBI I HEE He CPabaThIBAIOT.
IIpaBunbHbIil oTBeT 3/ech — 340; mpejyIaraeM IUTATETI0 CAMOCTOATETHHO
IIPOJIEMOHCTPHUPOBATD, KaK 3TOT OTBET IIOJIYINJIC.

IToka Bce 3amadm, KOTOpPbIE MBI PACCMATPUBAJIN, PEMIAINCH 0e3 ydIéTa
IIEPeCTaHOBOK; €JIMHCTBEHHYIO 33/1a4y, B KOTOPO#l IIePECTAaHOBKU OKA3aJIICh
CYIIIeCTBEHHBI, MBI DEIIaTh He cTajau. Pa3roBop o 3ajadax ¢ nepecTaHOBKa-
MU MBI HA9HEM, COOCTBEHHO TOBOPSI, ¢ KGHOHUYECKOT 3a004U 0 KOAUYECTEE
B803MOIAHCHBLT Mepecmanosok. Kak oObIMHO, I Hadasa copMyaIupyem eé
[IO-IIKOJIBHOMY:

Y Kosmr B Mmeriike jiexkaT ceMb MAPUKOB JIJISI AMEPHKAHCKOI'O
6HJIbSIpAa ¢ PA3HBIMH HOMEpaMU (HAIPUMED, <CILUIOIIHBIE» OT
eauumaky 10 ceMépku). CKosbKuMu pa3upivu criocobamu KoJist
MOXKeT IIOCTABHTH UX Ha ITOJIKE B DS’

[IpwuiiTi K TPaBUILHOMY OTBETY MOXKHO JIBYyMsI CIIOCOOAME, U MbI PACCMOT-
puMm ux oba. HauuéMm ¢ TpuBHAJIHLHOTO BapUaHTa: €CTh BCETO OJIMH IMapUK,
CKOJIBKUMHE «CITOCOOaMU» MOKHO IMOCTABUTH €ro Ha mojKy? OdueBuiHo, 910
crocob TYT TOJBKO OfwH. Bo3bMEM Temeph /Ba IMapuKa; HEBAXKHO, KAKHe
Y HAX HOMEpa, Pe3yJIbTaT OT 3TOI'0 He MEHSIETCs, HO IIyCTh JIJIs OIPEJIEJIEH-
HOCTH 3TO Oy/IyT mapuku ¢ Homepamu 2 u 6. OueBuHO, €CTh JiBa crrocoba
pacCcTaBUTh UX Ha IIOJIKE: «JBOWKAa CJI€Ba, IIECTEPKA CIIpaBay M <«IIECTEP-
Ka CJieBa, JBOIKa crpaBas. IlepBblii criocod HA30BEM IPSIMBIM, BTOPOH —
00paTHBIM, ITOCKOJIbKY HOMEpA INAapOB CJIEBa HAIIPABO B 9TOM CJIydae He
BO3pAacTaloT, a, HA0OOPOT, YOBIBAIOT.

JoGasuM Tenephb Tperuii mapuk (HanpuMmep, mycTh 310 OyueT HoMep 3)
¥ TTOCMOTPHM, CKOJIBKO CTaJIO crtocoboB. Kpaitruil JeBblil Mapuk Mbl MOXKEM
BBIODATH TpeMs CHOCOOAMM: ITOCTABUTH CJI€BA [BOIHKY, IIOCTABUTH CJIEBA
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Puc. 1.8. IlepecTtanoBku Tpéx MIApUKOB

TPOWKY WJIM TIOCTABUTH CJIeBa IMecTépKy. Kakoil Obl mapuk Mbl HU BBIOpaJIH,
OCTaBINIIECS JBa IMAapUKa Ha OCTABIIMECS J(BE MO3UIUU MOXKHO IIOCTABUTH
JBYyMs yKe U3BECTHBIMU HaM CIIOCODAMM — IPSMBIM U OOPATHBIM; WHAYE
TOBOpsi, HA KaKJbIil BAPHAHT BBIOOPA KPANHErO JIEBOTO IMMAPUKA MMEIOTCS
JIBa BApUaHTa PaCCTAHOBKHU OCTAJbHBIX, TO €CTh BCEN0 BAPUAHTOB OyIeT
mects (puc. 1.8). OTMernn, 9TO OGBITHO MIEPECTAHOBKU HYMEPYIOT UMEHHO
B TAKOM IIOPsJIKE: CHAYAIA X COPTUPYIOT IO BO3PACTAHUIO HEPBOTO dJIe-
MeHTa (TO eCTh CHAaJaja UyT NEePECTAHOBKH, B KOTOPBIX IIEPBBIA 9JI€MEHT
UMeeT HaMMEHBIINI HOMEp, a B KOHIIe — II€PECTaHOBKHY, I'/le HOMEpP IIEPBOro
3J1eMeHTa HAubOJIbINNIL), 3aTeM BCe IIePeCTAHOBKHU, UMEIOIIe OJNHAKOBBIN
MEePBbIiT JIEMEHT, COPTUPYIOT 110 BO3PACTAHUIO BTOPOIO, U TaK JAJIEE.
Ecin Teneps no6aButh wemeépmouili mapuk (IycTh 3T0 Oyjer map ¢
HOMEDOM 5), MBI IIOJIyYUM “emoipe Cocoba BbIOOpa KpailHero JieBoro u3
HUX, ¥ TPU KaXKJIOM TaKOM CII0CODe OCTaJIbHBIE TIAPUKU MOXKHO OyJIeT pac-
CTABUTH YK€ M3BECTHBIMHM HAM IIECTHIO CIOCODAMM; BCETO MEPECTAHOBOK
JI7IsT IeTHIPEX MTapUKOB MOJIYIUTCs, COOTBETCTBEHHO, 24. Temeph MbI, MOXK-
HO HAJIESIThCs, TOTOBBI K 0000IIeHnto: ecyn it k — 1 mapoB cyrmecTByer
M},_1 BO3MOXKHBIX IIEPECTAHOBOK, TO, J100aBJIsist k-if mMap, Mbl KOJMIECTBO
TIepeCcTaHOBOK yBeJMYIuM B k pa3, To ectb My = k- My_1. B camom jnene,
npu nobassiennn k-ro mapa BCEro IMapoB CTAHOBUTCHA Kak pa3 k, TO ecTb
caMblil epBblii (Hanpumep, KpaitHuil JIeBbIil) map Mbl MOXKEM BbIOpaTh k
croco0aMu, a OCTaJIbHBIE, COIVIACHO CIEJIAHHOMY IIPEJIITOI0XKEHUI0, MOYXKHO
paccrasuTh (upu GUKCUPOBAHHOM KpaitneM JjieoM) My _q ciocobamu. ITo-
CKOJIBKY HadYaju MBI C TOTO, UTO JJjisd 00H020 Iapa CyIIecTByeT 00Ha BO3-
MOXKHAsI TI€PEeCTaHOBKa, TO ecTb M7 = 1, obIree InC/IO MEPECTAHOBOK JIJIst
k m1apoB MOJIyYUTCsT PABHBIM NPOU3EEIEHUI0 BCEX HAMYPANLHBIT HUCEN O

1 do k:

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

Kaxk usBecTHO, 9TO “nC/I0 Ha3biBaeTcd Paxmopuansom k n obozHaTaeTCH
«k!»; Ha camom jesie ompejesienneM (hakTopuasia HaTypaJbHOro ducjia k
CUNTAETCST «9UCJIO TMEPECTAHOBOK M3 k 3JIEMEHTOB», & TO, UTO (haKTOPUAJT
paBeH npousBejieHuio qnces or 1 10 k — 3To ciencrsue.
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Hist cchopMyIMpPOBAHHOI BBIIIIE 334 OTBET COCTABUT, TAKUM OOpa-
30M, 7! = 5040 komMbuHAIHIA.

K sromy pesynbraTty moxkHO mpuiitu u Apyrum myTém. Pacemorpum me-
IIOK, B KOTOPOM JIEXKAT CeMb IIIapOB, U CEMb IYCTHIX MO3WUIMI Ha TOJIKE.
BriOpaTs map s 3a0JIHEHN [I€PBOIl IIyCTOM TO3UIMKA MbI MOYKEM CEMBIO
crrocobaMu; KaKoit ObI Iap MbI HU BBIOPAJIA, B MEITKE UX OCTAHETCS ITECTh.
WNuadge roBOpsi, KOT/1a OJIHA TO3UIUsI y2Ke 3aII0JIHEHA, JJIsi 3all0JTHEHUS BTO-
POl IIO3UIMKU Y HAC UMEEeTCsl IIeCTh BADUAHTOB, BHE 3aBUCUMOCTHU OT TOIO,
KaKNM U3 CEMH BO3MOXKHBIX CIIOCOOOB OBbLIa 3aII0JIHEHA [I€pPBas IIyCTas I10-
sunusi. Takum 06pa30M, Ha KaXKIbII U3 CeMU CIIOCOOOB 3aIl0JTHEHUsT IEPBOit
[IO3UIIMK ¥ HAC €CTh IIeCTh CIIOCOOOB 3AII0JIHEHNS BTOPO IO3UIIUH, 8 BCErO
c110cO00B 3aII0JIHEHUS IEPBBIX BYX MO3UMUil tosry4daercs 7-6 = 42. B merm-
K€ [IPU 9TOM OCTAETCS TSTh MIapOB, TO €CTh Ha KAXKIYI0 n3 42 KoMOnHAII
[IEPBBIX JIBYX IIAPOB €CTh IISITh BAPUAHTOB BBIOOPA TPETHErO IIapa; BCEro
BapPUAHTOB JIJIsl TIEPBBIX TPEX mapos mnosy4daercs 42 - 5 = 210. Ho na kax-
JYIO TaKyIo KOMOMHAIIMIO ¥ HAC €CTh YeThIpE CIIocoba BHIOOpA OUEepeIHOTO
mapa, BeJlb B MEIIKe UX OCTAJOCh YeTbipe; W Tak jaJjee. IIpemociemanii
IIap U3 OCTABIIUXCH B MEIIKe MbI CMOXKEM BBIOPATDH JABYMsl CIIoCODaMU, I10-
caemqauii — omuuM. [losrygaem, 9TO BCEro BapHAHTOB PACCTAHOBKU CEMU
[IapOB y HAC

7-6-5-4-3-2-1="71=5040

[ToBTOpUB 3TO0 )K€ paccyzKeHune s cirydas k mapoB, Mbl IPUIEM K yIKe
3HAKOMOMY HaM BBIPaKEHUIO

k-(k—1)-(k—2)-...-3-2-1=k

— TOJIBKO B 9TOT pa3 MBI K HEMY MPUIILIN, IBUTASCH OT OOJLININAX THUCE]T
K MEHBIIINM, & He HA00OpOT, KaK B IpeIblayIeM paccyxkaennn. OTmernm,
9TO JIJIsT IOHMMAHUS JTAJTBHEHINNX BBIKJIAJ0K HaM OY/IyT TOJIE3HBI 060 Pac-
CY2KJIeHUSI.

Paccmorpum Teneph mpoMeKyTOUHYIO 3a/1ady, HAdaB, KaK OOBIYHO, C
YaCTHOTO CJIydasi:

Y Kot B Merrike mo-1ipexKkHeMy JIeXKaT CeMb IIMTapUKOB JIIST aMe-
PHKAHCKOrO OWJIbSPJa ¢ HOMEPAMH OT €IUHUYIKH /10 CEMEDKH.
Bacst nokazasr Kosie HeOOJIBIIYIO MOJIOUKY, Ha KOTOPOH MOLYT
IIOMEeCTUTbCSA TOJIbKO TPH IIIapa. CKOJIBKI/IMI/I Pa3HbIMH CIIOCO-
b6amvu KoJist MOXKeT 3alI0JIHUTH 3Ty HOJOYKY IHapaMu?

Hecomuenno, untarens 6e3 Tpyaa HaAET OTBET HA ITOT BOIPOC, ITOBTO-
PUB TPU MEPBBIX IIara U3 TPUBEIEHHOTO BBIIIE PACCYXKJICHUS: TEPBbIN U3
TPEX IIApOB MBI MOXKEM BBIOPATH CEMBIO CIOCOOAMM, BTOPOHl — IIECTHIO,
TpeTuit — HATHIO; OTBeT cocTaBuT 7 - 6 -5 = 210 BapmanToB. IDTO 4YHCIO
MOYKHO 3allMCaTh, UCIOJIb3ysl CUMBOJ (haKTopraJIa:
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7-6-5-4-3-2-1 7
7-6-5= = —
4.3-2-1 4!
B ofmmem ciyuae, Korja y HAC €CTh 1 IPEJAMETOB (JIEMEHTOB MHOXKECTBA,)
U HYKHO COCTABUTH yIOPSAIOUYEHHbIH HA0Op (KOpTexK) IymHoil k, mMeeM:

n-(n—1)-...-(n—k+1)=

o n-n—-1)-...-(n—k+1)-(n—k)-...-2-1
B n—k)-...-2-1 B
n!
~ (n—k)

DTy BEeJIMUUHY, HA3BIBAEMYIO KOAUYECTNEOM Pasmewenut u3 n no k, nHorma
B PYCCKOSI3BIMHON jaTeparype oboznadaior AF (umraercs A us on no xa).
B anriosssranoil gureparype, a Tak»Ke U B HEKOTOPBIX PYCCKOSI3BIYHBIX
UCTOYHUKAX WCIIOJIb3yeTcs obo3Hadenue (n)y, KOTOpoe HA3BIBAIOT YObl6ato-
wum Paxmopuasom.

Ceituac, moxaJIyit, caMoe BpeMsl PeITuThb 33/1a9y, KOTOPYIO MbI chOpMY-
JIpOBaAJH Ha cTp. 139, HO He cTamm pemarh. Hamomunm eé ycioBue:

VY JTumbr ecthb 9eTbIpe pa3HonBeTHBIX Kyouka. CTaBst HX OJHH HA
apyroit, Iuma crpout 6armau, pudéM OJuH KyOHK, Ha KOTOPOM
HuvIero He crout, /Iuma Toxke cuuTaer OalIHEH; WHAYE rOBODS,
bamrast y Jlumer mveer Boicoty or 1 g0 4 KyburoB. CKoJIBKO
PAa3JIMYHBIX OaIlleH MOXKHO HOCTPOUTD U3 HMEIOIIHXCS KyOUKOB!

dcno, yro Gamen n3 4dernlpéx Kybukop Oymer 4! = 24. Bamen us Tpéx
KyOHMKOB IOJIyYUTCsI CTOJIBKO K€: KayKJas W3 HUX IOJIyYaeTcsl U3 OJHOM
CTPOTO OIPeIeJIEHHON OAIHNA BBICOTHI 4 CHATHEM OJTHOIO KyOUKa, HO TO, 9TO
sroT KyOuk Jluma To jin AepKUT B pyKax, TO JIX KyIa-TO yOpaJj, BMECTO TOTO
9TOOBI TIOCTABUTD €0 HA BEPINUHY OAIllHU, HUKAK HE M3MEHSIeT KOJTMIECTBA
koMmbunanuit. Bamren u3 1Byx Kyoukos Oyzer 4 -3 = 12, a GalteH u3 OJIHOTO
KyOukKa — 4, 10 9UC/Iy UMEIOIuXcs KyoukoB. 24 + 24 4+ 12 + 4 = 64, sto u
€CTh OTBET 3a/a4u.

Teneps MbI HOJONLIN BIJIOTHYIO K OYEPEIHON KJIACCUYECKON 3ajiade,
paJit KOTOPOIi, B OOIIEM U TIeJI0M, 1 OBLT 3aTesiH BeCh PA3rOBOP O MepecTa-
HOBKax. Kak 0OBIYHO, MBI HAUHEM C YACTHOT'O CJIyYasi:

Y Kosmr B Merke Jjiexxkat BCE Te Ke CEMb IMAPUKOB JIJIS aMe-
PHKAHCKOrO OWJIbSIPJIa ¢ HOMEPAMH OT €JUHUYIKH /10 CeMEDKH.
Bacst gar KoJte mycToit MEIIOK U IMOMPOCHJT TIEPEJIOKUTDH B HETO
Tpu J00brx mapa. CrkoapkuMu paszasivu criocobamu Ko mo-
JKeT BBINIOJIHUTH ITpockOy Bacu?
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DTa 3aj@vda OTJIMYAETCs OT npejplayieit 3aga4du npo Koo n Bacio Tewm,
9TO MIAPHI B MEIIKe, OYEBU/IHO, IEPEMEIIAIOTCS; NHAYE FOBOPS, Hac boAbuLe
He uHmepecyem nopador cAed08aAHUA INEMEHNOE 8 UMO0206HLT KOMOUHAUU-
Az. UToOBI IOHSITH, KaK 3Ta 3a/lada Peraercs, npejacraBuM cede, aro Koo
TOXKE 3aMHTEPECOBAJIO, CKOJIBKUMHU K€ CIIOCO0aMU OH MOXKET BBIOPATH TPH
mapa 13 UMEIOIIXCS ceMU 0e3 y4IéTa MOPSIKa, U OH JJIsT HAYAJIa BBIIICAJ
Ha Jiucre Oymaru Bce 210 BapuaHTOB, IMOJIyYE€HHBIX [IPU PENIEHUU IIPEIIbI-
JIyLIeit 3a/1a9u, rjle BMECTO MeIKa Obljia II0JI0YKA, TO €CTh BCE BO3MOXKHBIE
BapUAHTHI PA3MEINEHUl U3 CEMU 10 TPU € Y4EMOM HOPSIKA IJIEMEHTOB.
3Hast, 9TO BAPUAHTHI, PA3IMIAIONIAECS TOJIBKO ITOPSIKOM CJIEIOBAHUS dJIe-
MEHTOB, IPHJIETCsI Tellepb PAcCMATPUBATh KaK OJMHAKOBbIe, KoJist permt
JJIsT TIPOOBI IIOCMOTPETD, CKOJIBKO pa3 cpein 210 BBITMCAHHBIX KOMOMHAIUI
BCTPEYAIOTCsT KOMOMHAITNHN, COCTOSATINE U3 MapoB ¢ Homepamu 1, 2 u 3. Buu-
MaTeJIbHO IIPOCMOTPEB CBOM 3arucu, KoJisi 00HAPYXKUJI MIECTh TAKUX KOM-
bunannii: 123, 132, 213, 231, 312 u 321. PemuB npoBepuTh Kakoi-HIOY/Ib
apyroit Habop mapos, Koss mpocMoTrpest CBOW CIMCOK B MOMCKaX KOMOU-
HaIUil, UCIOJB3YIONMX MAaphbl ¢ HOMepaMu 2, 3 U 6; TaKuX KOMOWHAIIWIA
TOXKEe HAILIOCHh ecTb: 236, 263, 326, 362, 623 u 632 (311 KOMOUHAIMU YIKe
3HAKOMBI HaM 110 puc. 1.8 Ha crp. 143).

Ha srom mecre cBoux usbickanmit Kong cran (Gyzem najgesaThest, 910
BMeCTe C HAMH) JIOraIbIBATBCS, 9TO TO XKe caMoe IMOJIYUIUTCs I A100020
nabopa mapukoB. B camom jese, Beab crncok n3 210 koMOmHAIMIT BKJIIO-
qaeT 6Cce BO3MOXKHBIE BAPDUAHTHI BHIOOpA IO TPU Iapa M3 CEMH C yIETOM
UX I[OP#AJIKA; KaK CJIEJCTBHe, KaKue Obl Mbl HU B3sJIM TPU Iapa U3 CEMH,
B HaIlleM CIUCKe HAWIyTCs, ONATb-TAKM, 6C€ KOMOWHAINH, COCTOSIINE U3
9TUX TPEX IMIAPOB, TO €CTh, IIOIPOCTY, BCE NEPECMAHOBKU GHIOPAHHBIL MPET
wWapos; Hy a MEePECTAHOBOK N3 TPEX JIEMEHTOB, KAK MbI 3HAEM, CYIIECTBYET
3l =3-2-1=6. [omyuaercst, 910 410664 U3 UHMEPECYOUUT HAC KOMOU-
HAYUT NPedcmasiena 6 CnUucCKke Ulecmb pas; WHatde TOBODS, CIHCOK POBHO
BIIIECTEPO JJINHHEE, YeM HyXKHbII HaM pe3ysibTar. HaMm ocrajioch Juib 1mo-
nemuThb 210 Ha 6, ¥ MBI ITOJIyIUM OTBET 3a/1a49n: 35 = % = % = 4%,

B obIeM ciydae HAC MHTEPECYET, CKOJBKIMHA CIOCO0AMU MOXKHO Bbi-
6parh k IpeaMeToB U3 UMEIINXCsi 1 0e3 yuéra WX MOPsIKa; COOTBETCTBY-
IOIAs BEJIMYNHA HA3BIBAETCH KOAUYECTNBOM covemaruli ud n no k u obo-
sHavaerca Kak CF (umraerca «Ile w3 31 1o Ka»; 6ykpa C' MPOMCXOAUT OT
csioBa combinations, TO eCTh «KOMOUHAIIMU», UJIK «codeTanus» ). [loBropsist
BBIIIEIIPUBEIEHHBIE PACCY K JIEHUsI JIJIsi OOIIEro cjIydasl, 3aMeTUM, 9TO, €CJIN
paccMoTperh Bee (n)g pasmeuienuti (KOTOPbIE OTJIMYAIOTCH OT COYeTaHWi
TEM, YTO B HUX [OPSAJOK JIEMEHTOB CUUTACTCS BAYKHDBIM), TO B HEM KaXKJI0€
cowemanrue GyneT npejgcraBiaeHo k! pa3 1o YucIy BO3MOXKHBIX II€PECTAHO-
BOK K 9JIEMEHTOB, T. €. IHCJIO (n)) = (n%'k), npesocxouT nckomoe CX posro

. !
B k! pa3. CobCTBEHHO TOBOPsI, BCE, OCTAJIOCH TOJBKO MOJEIUTh ﬁ ua k!,

U MBI [IOJIy4YHM CaMyIO IVIABHYIO (POPMYJIy IIKOJIBHOW KOMOMHATOPUKU:
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C’fi _ n!
El(n — k)!

A Temnepb MBI CKazkeM BaM TO, UTO BaM BPsiJl JI MOTJIA TOBOPUTH B IIKOJIE:
HU B KOEM CJIy4dae, HU 332 KaKue IIPIHUKN, HA IIPU KAKUX YCJIOBUIX
He 3anoMmuHaiiTe 3ty dopmyiry! Eciu Bbl Beé-Taku cirydaifHO 3aI10MHUI-
Te e€ WJIM eCJIM BBl YCIeJH 3ay4uThb 3Ty (OpMyJIy HAW3yCThb JIO TOrO, KaK
BaM B PYKH IOITAJIACH HAIIa KHUTA, IOCTAPANTECh €€ CHOBA 3a0bITh, KAK Ca-
MBIl CTPAITHBII HOYHOI KOImMap. [e1o B ToM, 9TO MOMHUTH 3Ty (hopMysTy
IPOCTO OMGCHO: BO3HUKAET CODJIA3H IPUMEHUTH €€ 6e3 JIMIIMHNX Pa3/lyMuil B
JII0601T KOMOMHATOPHOM 3a/1a4e, T/Ie MPUCYTCTBYIOT KaKne-HuOy/Ib 1B TUC-
Jia; B OOJIBIIMHCTBE CJIy9aeB TAKOe IIPUMEHEHNe OyIeT ONMMOOIHBIM U JACT
HEBEPHBIE PE3YJIbTATHI.

BwmecTo 3anomMunanust camoit (GOpMyIsIbl 3aIIOMHHTE JIyUIle CXEMY €€ BbI-
Boga. Korma Bam deticmeumenvho OyIeT Hy»KHO HAWTU YHMCIIO COYETAHMI
W3 N UCXOIHBIX JIEMEHTOB 110 k BBIOMPAEMBIX JIEMEHTOB, BBl CMOXKETE BbI-
BecTn chopmyny aas CK B yme 3a To Bpems, noka Gysere ed mucarh; jist
sroro, nanucas «CF =» u mapucosas IpoGHYIO YepTy, HPOKPYTHTE B yMe
MIPUMEPHO CJIEAYIONIEe: 06Uee YUCAO NEPECTNAKOBOK U3 1, cocmasaaem n!,
HO HAM HYAHCHBL MOALKO k wAen06 GaKmopuana, max 4mo AUUHUE 4AEHDL
Mol youpaem, nodeaus wa (n—k)!; mo, wmo noayuuaoce, ecmov Kosuwecmeo
KOMOUHAUUTL ¢ YHEMOM NOPAIKA, G HAC NOPACOK HE BOAHYEM, MAK MO No-
AYUAGEMCA, YN0 ML KaAHCOY10 Komburayuro nocuumany k! pas, deaum Ha
k! u noaywaem mo, wmo nam nyostcro. Takoir MOJX0J] He MO3BOJUT IIPUMe-
HUTH (hOpMYJTy He TI0 JieJTy, TOTOMY 9YTO BBl OyjieTe 3HATH TOYHO, 4TS ITa
dopMmysia 03HAYAET U JJI I€ro e€ MOXKHO [IPUMEHSITh.

Wurepecno, ato Ty Ke caMmyio (hOPMYJIy MOXKHO BBIBECTH U JPYTUM Pac-
cyxjeruneM. [IpegcraBbre cebe, 9TO MbI CHAYAJA BLICTABUJIM HA TIOJIKY B
psiZl . IIAPOB, MOTOM OT/E/IMJIM TepBble k W3 HUX M CCHITAJIN B MEIIOK, a
OCTaJIbHbIE 1 — K CCBITIAJIA B JIPYTOl MEITOK; eCTeCTBEHHO, B KaXKJIOM MeII-
Ke mapbl nepemertagnchb. CKOJIBKO BO3MOXKHO TAKUX (MTOIOBBIX) KOMOU-
HaIUil, B KOTOPBIX MIAPBI PA3A0HCEHDL O 08YM MEUKAM, TIPUIEM TTOPSIOK
CChIIAHUS IIAPOB B KaXKJIbIli U3 MEIIKOB Hac He BojHyer?! [loiuém 1o yxe
3HAKOMOIl HAM CXeMe PACCYKJICHWI: M3HAYAJIBLHO y HAc ObLI0 n! KoMOH-
Halyil, HO cpeiyu HUX Kaotcovie k! crajaum HepasJMYMMBI U3-3a TOrO, 4TO k
IIAPOB [IEPEMEIAJINCH B TIEPBOM MEIIKEe, TaK 9TO OCTAJIOCH Z—,’ KOMOUHAIMIA
(mocste Toro, Kax 1epBbie k IAPOB CCHIIAJIU B IEPBbI MEIIOK U TaM [epe-
MellaJjn, & oCTajabHble (1 — k) MAapoB [OKa HUKY/IA HE CCBINAJIN), HO CPeIU
9TUX KOMOUHAIMH KaxKapie (1 — k)! HOTOM ToXKe CTaau HepasanIuMbl U3-3a
epeMeIuBanus MapoB BO BTopoM Mernke. FlToro n! mpeBocxonut nckomoe
C* 5 k!(n — k)! pas, To ectn CK = ﬁi,ﬁ),

DTO0 paccyX)eHre IPUMEIATETHHO TeM, YTO OHO, B OTJIUYIUE OT IIPEJIbI-
JYIIETO, CUMMEMPUYHO: 00a MHOXKHUTEJIS B 3HAMEHaTese JPoOU IOJIyda-
IOTCS OJIMHAKOBBIM MyTEM. 3ajiada M B CAMOM Jiejie 00JIaJiaeT HEeKOTOPOit
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cummempueti: 6v0pamy, Kakue k wapos mepecvinamsv B JIPYroil MEIOK,
MOYKHO, OYE€BHU/IHO, TEM K€ UHUCJIOM CIIOCOOOB, KaK U 86i0pambv, kaxue k wia-
Po6 ocmasumy B MerKe. JTO BeIpazKaercs Toxaectsom CK = Cn=F,

JIj1s1 BBIDOXKJIGHHBIX CJIydaes jenaior jomymenune, auro CO = C = 1
JI7IsT JTI0OOT0 HATYPAJIBHOTO 7, HO 9TO JIOMYIIeHNe, KAK HETPYIHO YOeIUThCH,
BIIOJTHE ecTecTBeRHO. B camom mere, C cooTBeTCTBYeT OTBETy Ha BOIPOC
«CKOJILKMMU CIIOCOOAMHI MOXKHO HOAb IIapOB U3 N UMEIOIINXCS IePEChINaTh
B Jpyroii Memoky. Q4YeBuIHO, TAKO# CIIOCcO0 00uH: MBI IIPOCTO HUYErO He
JeJIaeM, U BCe IMAaPhl OCTAIOTCS JIEXKATh B UCXOIHOM MEIKE, 8 BTOPOit MEITOK
TaK U OCTa8TCs MyCcThIM. [IpakTudeckn CTOJIb YKe TPOCTO OOCTOAT Jea 1
¢ CJ': «CKOJBKHUMH CIOCOOAMH MOXKHO 7 IIApPOB U3 MeIIKa C 1 [IapaMu
[IepEeCHIIaTh B APYroil Memok» ? EcrecrBeHHO, POBHO OJHUM: IIOICTABJISIEM
BTOPO#l MEIOK, MepechIllaeM B HEro BCE, UTO HAILIOCH B IEPBOM, W JEJI0
CJIETIAHO.

Yucna CF HasbiBatoT 6uHOMUANBHBIMU KOS(hPULMEHTaMY, NOTOMY HTO uepes
HUX MOXHO 3anucaTb obwmnii Bug pasnoxenns buHoma HorotoHa:

n
(a+b)" = Z Cha™ Fp*
k=0

Hanpumep, (a +b)° = a® + 5a*b + 10a®*b* + 10a*b* + 5ab* 4 b°, npu s3ToM Hnc-
na 1,5,10,10,5 u 1 npeacraeasitor coboit C2,CE,C2,C3,C3 n C2. WNnTepecHo,
4TO BONBLINHCTBO NPOECCMOHANIBHBIX MAaTEMATUKOB MOJAaratoT 34eCb BCE HACTOb-
KO OYEBUAHBIM, YTO HU 00 KaKUX OBBACHEHUI HE CHUCXOLAAT; MEXAY TeM, OCTalsibHast
nybavika, B TOM 4ucne n 6onbLNHCTBO Ntogeli, UMEoLNX BbICLLIEE TEXHUYECKOoe 0b-
Pa30BaHNE, HO HE ABAANOLWNXCA HpO(beCCVIOHaJ'IbeIMVI MaTeMaTukKamm, BOO6LLI,e He
BUASIT CBSI3N MEXAY 3afayeii O NEPEChbINaHnm LAPOB N3 MELLKA B MELLOK U Pa3JioxKe-
Huem bunoma HbtoToHa; Ha Bonpoc, oTkyAa B hopmyse briHOMa B3s11MCb KOMBUHaL MK
LIApOB, OHM ODbLIYHO OTBEYAIOT CAKPAMEHTasIbHLIM «TaK MOJyHUsioch>», BUAUMO, NO-
Naras npoucxogsiliee 1o nu C}'Iy‘-laﬁHblM coBnageHnem (XOTFI OTKyAa B MaTeMaTuke
cyHaiiHoCTn?), TO NN B3aNMOCBS3bIO HACTOJILKO HETPUBMANILHON, 4TO eé BoobLye
HEBO3MOXXHO MPOCAEANTD.

Mexgy Tem, 4TOBbI MOMYyHMTL B MpoLEcce passioxeHust buHoma Hawy «3agaqy
0 MeLlKax C WapamMu», JOCTaTOYHO 3aMeTWUTb, YTO peyvb JOJDKHA UATU He O TOM,
Kak paziokuTb BUHOM Ha cnaraembie (3TO BOMPOC CAWULLKOM OBLyMii 1 3aTparnsaer
OTHIOAb HE TOJIbKO KOMBUHALMM), @ O TOM, Kakoli KoaghhuumeHT byaeT cTosTb npu
KaXK[OM HJIEHE PA3JIOXKEHUSI.

Ha Bcsikuid cnyyaii HaNOMHUM, Kak MPONCXOAMUT LUKOJIbHOE « PACKPbITHE CKODOK»
NPy YMHOXEHUN OfHOW CyMMbl Ha gpyryto. YTobbl cymmy (a1 + a2 + ... + an)
YMHOXUTb Ha cymMmy (b1 + b2 + ... + by), HYXKHO CHa4Yana Kaxkgoe U3 Craraembix
nepeoli CyMMbl YMHOXUTb Ha NepBoe ClaraeMoe BTOpOli CyMMbl (B faHHOM Ciiyvae —
Ha b1), Tak 4To nonyuntcst aibi + a2bi + ... + a,bi; NOTOM npoaenaTb TO Xxe
CaMoe CO BTOPbIM ClaraeMbiM BTOPOU CyMMbl, nonydus aibs + azbe + ... + anbs,
M Tak jajee A/l KaXKAOro CJaraeMoro BTOPOM CYyMMbl; BCE MOJIyHEeHHbIE LeNOoYKU
CNnaraeMbix cnefnyet CnoXuTb BMECTE. B NnTore nOAy4mTCa CymMMa, COCTOsWasA un3
nm cnaraembix, NpeACTaBASIOWNX CODON BCEBO3MOXKHbIE MPON3BEAEHUS BUAA a;ib;.
B vactHocTu, (a + b)(c + d) = ac + be + ad + bd.
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Ccy 1
cy cf 1 1
cy Cy O3 1 2 1
cy ci o2 c3 1 3 3 1
c) o o2 ¢} cf 1 4 6 4 1
cy ¢t ¢ c2 ci C 1 5 10 10 5 1

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

Puc. 1.9. Tpeyronsnuk [Tackams

ScHo, 4To ecan npu packpbiTun ckobok B Bbipaxenun (a + b)™ He NpuBoANTH
OLHOPOAHbIE YJIEHbI, TO B UTOroBoli cyMmMe nosyyutcs 2" cnaraembix. Hanpumep:

(a+b)* = (a+b)(a+Dd)(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 6onbluein HarNAAHOCTN Mbl 3eCh He CTaan UCMNOAbL30BaTh NOKa3aTeNn cTeneHu.
Kaxgoe cnaraemoe UTOroBoro pasnoxeHusi npegacrasnsier coboli npoussegeHne, B
KOTOPOM U3 KaX[OM UCXO[HON «CKobku» B3siTo smbo a, smbo b, a cama cymma
COCTOUT U3 BCEX BO3MOXHbIX Takux cnaraemoix. HeTpyaHo BugeTs, 4TO X BOZMOXHO
posHo 2", BeAb U3 KaXAol CKOBKN Mbl AOMKHbI B3ATb Anbo a, nnbo b, To ecTb Mbl
NOSyYaeM y>Ke 3HAaKOMYIO HaM 3a[ayqy Mpo IOHbLIX LIAWOHOB U AaMMOYKM; HO K Aeny
3TO B AaHHOM CJlyHae He OTHOCUTCS.

Mocne npueeseHns NOJOBHbLIX YNEHOB Mbl, O4EBULHO, NOAYYUM CYMMY OfHOYIe-
Hos Buga Ma®b" ™" (HanomHuM, 4TO B Hawem npumMepe paznoxeHus n = 4, Ho
3TO /MWL YaCTHast WINIOCTPALMS K OBLMM pacCyXKAEHUSIM), U HaM OCTanoch BbIsC-
HWUTb, YeMy paBHo M ; HeTpyaHo foragaTbes, 4to M npepctasnsieT coboil oTBeT Ha
BOMPOC, CKOJIbKUMU CIOCOBaMU MOXXHO U3 BCEX N «CKOBOK>» BbibpaTh k «CcKobOK >,
13 KOTOPbIX Mbl BO3bMEM COMHOXUTENEM CaraeMoe a, a M3 OCTaJlbHbIX BO3bMEM
cnaraemoe b. B Takoii hopMynunpoBke y>xe CTaHOBUTCSA NOHATHO, Y4TO 3TO U €CTb, COb-
CTBEHHO rOBOPsl, Halla 3aada Mpo LWapbl: BMECTO LIAPOB Y HAC «CKOBKU»; BMECTO
nepek/iafblBaHus Wapa B APYroi MeLwokK Mbl Bbibnpaem n3 «ckobkm» cnaraemoe b,
BMECTO OCTaB/1€EHNSA LlJapa B NCXOOAHOM MELLKE Mbl Bb|6V|paeM n3 <(CKO6K|/|)> cnaraemoe
a. B yacTHocTW, pnsi Halwero npumepa ogHouneH a2b? BCTpeyaeTcst B pasioXeHnn
WecTb pas:

aabb + abab + abba + baab + baba + bbaa

— 4TO COOTBETCTBYET 3HaueHno C'7; Nocie NPUBEAEHNS NOGOBHBIX YJIEHOB B NTOrO-
BOM MHOTOUsIEHe NosiBUTCS ogHouneH 6a2b%. B To >xe BpeMsi, HanpumMep, OgHOUIEH
b* BCTPETUACS HaM Bcero oaut pas (B Buge bbbb), 4to cooTseTcTBYET C’ff =1, nTak
nanee.

3BecTeH oueHb MpocToii cnocob BbluncaeHns 3Hadennii C¥, He Tpebytowuii
HUKaKNX onepaunii KpOME CNOXKEHWst — TaK HasblBaeMblii Tpeyrosbuuk [lackans
(puc.1.9). MepBas cTpoyka 3TOrO «TPeYrojbHUKa» COCTOUT U3 OfHOW efMHULbI,
KOTOpasi COOTBETCTBYeT 3HaueHuto CJ (ckonbkuMU cnocobamm MOXHO M3 MyCTOro
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Mellka B ApYroli MycTO MeLoK nepecbinaTe HoNb wapukos? QuesmaHo, op,HMM).
ﬂocne,qylou.l,vle CTpOKI/I Ha4YNHAKOTCA N 3aKaHYNBAKOTCA ep,vmmueﬁ, 4TO COOTBeTCTBy—
et C2 n C7; BCe oCTanbHble 37EMEHTbI CTPOK MOJYHAIOTCS CIOKEHNEM STIEMEHTOB
npeablayLeil CTPOKMN, MEXAY KOTOPbIMY CTOUT BblYUCAsieMblli snemeHT. Hanpumep,
[ABOIiKa B cepefnHe TpeTbeli CTPOKMN MOJYHEHA KaK CyMMa CTOSILLMX HAf Hell efnmHu-
Yek; ABe TPOIKN B CliefyloLLell CTPOKE MOJIyHYeHbl CJIOXKEHNEM CTOSLLUUX HAL Ka>kKAoW
M3 HUX ABOVKN W e4WHWLbI; B HV>KHE W3 MOKa3aHHbIX CTPOK 4mcao 15 nonyyeHo
cnoxxeHnem ctosilmx Hag HuUm 5 n 10, n Tak ganee. TpeyronbHuk lNlackans ocHoBaH
Ha ToXJecTBe CSH = C*~1 4+ C*, koTopoe nerko BbiBeCTH, npeobpasys copmysibi:

n! n!

G- Dln—k+ D! T M-k

i+ Ch=

) 1
= ((k—l)!(n—k+1)! " k’(”_k)!) -

_n.< 1 N 1 )_
T\ G D) =kt D=k EE-Dn—k!)

_ k (n—k+1)
=n (k(lc D=kt D)=k k= Dln—k+ 1) = k)!)

_ K (n+1-8) ) _
_n!<k!(n+17k)! +k!(n+17k)!> =

T\ E+1-k)!)  Km+1—k

OpHako ropasfio MHTEpecHee B KOHTEKCTE HALLEro pasroBopa «KOMOUHATOPHBbIA
CMBICI» 3TOrO TOXAECTBA, KOTOPbI/i OKa3blBaeTCs HeoXMAaHHO npocTbim. WTak,
nycTb y Hac bbln MEWOK € n WwapamMu, NpoHymepoBaHHbIMM oT 1 go n. Ham pa-
NN elWwé OANH Wap, CHAbXEHHbIA HOMepoM 71 + 1, 1 CNpOCUAN, CKONBKUMU CMOCO-
6amMy Mbl CMOXEM Tenepb, KOrfa y Hac eCTb LOMOJIHUTENbHbLIA LIapuK, HacbinaTb
k wapoe B nyctoli mewok. fdepxa (n + 1)-ii wap B pykax, Mbl coobpasuim, 4To
BCE HALLM BapuaHTbl MOXXHO PasfennTb Ha [ABe Henepecekatowmecs rpynnbl. MNepeas
rpynna BapMaHTOB OCHOBbLIBAE€TCA Ha TOM, HTO Mbl TakK U NPOAO/IXKAEM A€Ep>KXaTb B
pykax (n + 1)-ii wap, win BoobLie npsiyem €ro B KapmaH, a AJjisi MepechbinaHus B
NyCTOVi MELLOK UCMOJSIb3YEM TOJIbKO LUApbl, KOTOpble Yy Hac BblAu n3HavanbHo. Takux
BapNaHTOB, Kak HECNOXHO AoragaTecs, CF. Bropas rpynna BapnaHToB npegnona-
raet, HaobopoT, YTO Mbl 45 HadYana KuZaem B nycToli Mewok Haw (n + 1)-i wap,
M HaMm ocTaértcs gockinate Tyaa (k — 1) WapoB M3 HaLlero NCXOLHOrO MELLKa; 3TO
MoxHO caenatb CX ™1 cnocobamu. Obuyee koNNHeCTBO BapnaHTOB, Takum obpasom,
nonyuaercs CX¥ + CF~1 yro n Tpeboranocs nokasats.

TpeyronbHuk [Mackans obnagaer MHOXECTBOM WHTEPECHbIX CBOWCTEB, Nepeduc-
NATb KOTOPbIE Mbl 3[€Cb HE CTaHEM, MOCKOJIbKY U TaK Y>K€ HECKOJIbKO YBAEKNCH.
OTMeTUM TONbKO OAHO M3 HUX: CYyMMa Huces B toboii cTpoke TpeyroabHuka lMacka-
ns coctaensier 2", rae n — HOMep CTPOKM, eC/in UX HyMepoBaTb C Hyns (To ecTb n
COOTBETCTBYET CTeNeHn buHoMa, KO3 ULNEHTbI Pa3IOXKEHNSI KOTOPOro COCTaBAIOT
AaHHyto CTpoky). VHaue rosops, > p_, C = 2". DTo CBOIICTBO TOXe MMeeT CoBep-




§ 1.3. Tenepp HEMHOIO MaTEMaTHUKI 151

LUIEHHO TPVBMAJIbHBIA KOMOMHATOPHBIV CMbIC/, KOTOPbLIA Mbl MPELIaraemM HUTaTENO
HaWTN CaMOCTOSITE/NIbHO B KayecTBe YNpPa>XHEHNA.

B zakJiouenne pasroBopa o0 KOMOMHATOPHUKE PACCMOTPHM €IIE OJIHY Xpe-
CTOMaTHITHYIO 3aJ1a4y:

B typHEpe mo maxmaraM ydacTBYeT CeMb HIAXMATHCTOB, IPH-
9EM IIPEITOJIATAETCS, ITO KKl C KaXKJbIM ChI'DAET DOBHO
onay napruro. CKOJIBKO Bcero OyeT CbITPAHO MapTHii?

fcHo, 9TO KaXKIbII U3 CeMEPBIX JOJIZKEH CBITPATH ULECTH MAPTHUIL, 0 OTHOM
€ KaXXJbIM U3 OCTAJbHBIX yY9acTHUKOB TypHupa. Ho BOT cienyromas dpa-
3a [I0YeMy-TO MHOIUX HAYMHAIONINX KOMOMHATOPOB BrOHSET B CTYIIOP: NO-
CKOALKY 6 Kaotcdol napmuu yuacmeyom deoe, ecezo napmul 6ydem edsoe
Menvuwie, wem 7 - 6, T. e. Bcero OyIeT chIrpaHa %6 = 21 naprus.

[TockoJIbKY MMEHHO € 9TUM BOT «B KAXKJIOW MAPTUH YIaCTBYIOT JTBOE»
9aCTO BOBHUKAIOT CJIOXKHOCTHU, IPUIETCS JATH HEKOTOPBIE ITOSICHEHUS, I MBI
JaauM ux aByms criocobamu. Jlist Hadasia JaBaiiTe MPUITOMHUM, YTO [IaX-
MaTHCTHI HA COPEBHOBAHUAX O0A3ATEIHPHO 3AIUCHIBAIOT BCE XOJIbI, IPUIEM
9TO JealoT 00a YIACTHUKA KaXKIO! UI'DBI; 3AII0JIHEHHBIE IPOTOKOJIBI ITOTOM
crafoTes cynbsaM. [IpegcraBbre cebe Temepb, UTO KaHcOvl U3 YuacmuuKros
MYpPHUPG 3aTOTOBUJI 110 OJHOMY OJIAHKY IIPOTOKOJIA JJIs KaXKI0H IIPeacTo-
dmieit emy naprun. fIcHO, 9TO TaKUX OJIAHKOB KaKJIbIil 3ar0OTOBUJI IIIECTh, &
BCEro, CTaJjo ObITh, UX OBLIO 3aroToOBJIEHO 6 - 7 = 42. Temephb MaXMaTUCTBI
BCTPETUJINCH B 3aJI€ B JIEHb TYPHUPA U HAYAJIA UT'PATH; IIOCJIE KaXKJIOW mmap-
THHU €€ YIACTHUKHU CIAIOT CBOM IIPOTOKOJIBI CYIbsIM, TO €CTb NOCAE KaHCIOU
napmuy cyovy nosy«aom 064 npomoxosa. B KOHIE TypHUDPA, OYEBHJIHO,
BCe 42 POTOKOJIA OKA3BIBAIOTCS y CyJIeil, HO BEJb CYJ/bH MOJIyYaJIu 10 J6a
IPOTOKOJIA TIOCJIEe KarXKIOW MMapTUd — CJIEOBATEIHHO, BCEro MapTuili ObLIO
BJ[BOE MEHbIIE, TO eCTb 21.

Ectp u BTOpO#t BapuaHT 00bsicHeHUs. Pe3ypTaThl CIIOPTUBHBIX COPEB-
HOBAHUI II0 TaK HA3BIBAEMOU «KPYIOBOU cUCTEMe», TJie KaXKJIbli UI'paeT C
KaXKJIIM POBHO OJHY MapTUI0, OOBIYHO IIPEJCTABIISIOT B BUJIE MYyPHUPHOU
MabAuYbL, TPUIEM JIJI KayKJIOT0 YIaCTHUKA TYPHUPA MPEyCMaTPUBAETCS
CBOsI CTPOKA U CBOI cTostoer. /lnaroHa bHble KJIeTKH TaOJIUIBI, TO €CTh Ta-
Kre, KOTOPBIE CTOAT Ha IMEPECEUEHNN CTPOKU U CTOJIOIA, COOTBETCTBYIOIIUX
OJIHOMY WI'DOKY, 3allITPUXOBAHBI, IIOCKOJIbKY caM C cODOI HUKTO UI'PATh HE
cobupaercs. Hamee, ecnn, nanpumep, urpok b ¢ urpokom /I coirpaan map-
Tuio u b BBIMIrpas, To cauTaeTcs, YTo HapTUd 3aKOHIUIACh co caéroM 1:0 B
osib3y B; B ero cTpoky Ha mepecedeHnn co ctosionoM 1 3aHOCUTCS pe3yiib-
Tar «1:0», Torga Kkak B cTpoky I Ha mepecedenuu co ctoomoM b 3anocuTcs
pesyabrar «0:1» (cm. puc. 1.10).

OdeBuIHO, YTO CHAYAJIA KJIETOK B Tabjuie 6610 77 = 49, HO ceMb u3
HUX Cpa3y 2Ke 3aKPaCUJIU, U X OCTAJIOCH 42; 0 WTOraM KarKJOi HapTHH
3AMOJIHSIOTCS d6€ KJIETKHU, TO €CTh Mmocje 21 mapTuu Bce KJIETKHA OKAXKYyTCS
3aII0JIHEHBI, 8 TYPHUDP OKOHYUTCS.
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A[B|[B|T|O]E]XK
A XXX
B XXX 1:0
B XXX
T XXX
Ji 0:1 XXX
E XXX
K XXX

Puc. 1.10. Typuupnas Tabsura

Bynyun nepesenénnoii Ha cyrybo MaTeMaTHYeCKWil SI3bIK, 9Ta 3aJa4a
[IPEBPAIIAETCS B 3adauy o Koauvecmee pébep 6 noamnom epagpe. Hamomunm,
4TO rpad — 9TO HEKOE KOHEYHOE MHOXKECTBO aDCTPAKTHBIX 8EPUIUH, & TaK-
JKe KOHEIHBIH HADOP HEYNOPAOOUEHHHLT NAP 6EPUUH, KOTOPHIE HA3BIBAIOTCS
pébpamu; Tpad m300paXKaroT B BUJE PUCYHKA, HA KOTOPOM BEPIITUHBI 000-
3HAYAIOTCA TOYKAMU, a PEOpa — JIMHUSAMU, COEIUHAIONIMMEA COOTBETCTBY-
fore BepmuHbl. [lomHbiM rpadoM Ha3bIBaeTCst Takoi rpad, B KOTOPOM
JIIOOBIE JIBE BEPIIUHBI COEIUHEHBI PeOPOM, TPUTOM TOJBKO OfHUM. [Toanvill
epad, umerowuls n eepwut, codepaircum % pébep; B caMoM Jiesie, B
KasKJIy1o BepimHy BxoauT (n — 1) peGpo, To ectb Beero B rpade n(n — 1)
<KOHIIOB PE0ep», HO MOCKOJIbKY KaXKI0e pedpo MMeeT Ba KOHIA, UX 00Iee

n(n—1)

YHCJIO COCTaBJILAET —5 -

1.3.2. ITo3unumoHHbIe CUCTEMBI CUMCJICHIS

Kak wsBectHO, 0OmIenpuHsTas W 3HAKOMAsl HAM C JIOIIKOJBHOTO BO3-
pacTa CuCTeMa 3aIUCH 9HUCe] aPabcrumu uu@dpamu mpeacTapiser coboit
YaCTHBIA CIIydail NO3UYUUOHHOU cucmemst cHuucaeHUust. Mbl HCIOJIb3yeM
BCETO JeCATH 1UdpP; TPU 3TOM, €CJIU TUCJIO ITPOCMATPUBATE CIIPABA HAJIEBO,
TO KaxKjasl CJeIytomnas nudpa UMeeT «BeC» B JIeCATHh pa3 OOJIBIINIA, deM
MpeJbIIyIiasi, TO eCTh JAefiCTBUTE/IbHOE 3HAaYeHUue NU(PPHbI 3aBUCAT OT €€
NO3UYUY B 3AIMCH InCJIa (MMEHHO TI09TOMY CHCTEMA HA3BIBAETCS TO3WIH-
OHHO1). 3aMeTuM, 94T0 U HUdD y HAC JECATb, U «BEC» PACTET B ECATH Pa3
Ha, MO3UINI0. DTO HUKOUM 00Pa30M He COBIAJIEHUE: eCJIM Mbl XOTUM, ITOOBI
KazKJl0e IeJIoe 9HCJI0 MOIJIO OBITh 3alllCAHO B HAIEH CUCTeMe, W IIPUTOM
TOJILKO OHUM CIIOCOOOM, TO KarKJasl Caeayomast nudpa J0I2KHA, «BECUTHY
POBHO BO CTOJIBKO 2Ke pa3 0oJIbIile, CKOJIBKO MbI HCHOIL3YeM Iudp. Yucio,
00603HAYAIOIIEe OJITHOBPEMEHHO KOJIMYIECTBO HCIIOJIb3YEeMbIX IUMP U TO, BO
CKOJIBKO pa3 Kazkjas cjejyomas mudpa «TsizKesIees MpeblLyIeil, Ha3bl-
BAaETCsl OCHOBGHUEM CUCTNEMDBL CHUCAEHUS; JUIsT JECATUIHON CHCTEMbI
OCHOBaHUEM CJIYKUT, KAK HECJIOXKHO JIOTaJIaThCsl, YUCJIO JIECATD.

34echk nMeeTCsl [OBOJILHO NPOCTasi CBSI3b C KOMOUHATOPUKON, KOTOPYO Mbl pac-
cMaTpuBanu B npeasiaywem naparpade. B camom gene, nycts y Hac nmeetcs k npo-
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HYMEPOBaHHbIX (PIArLLTOKOB N HEOrPAHNYEHHOE KOJINYECTBO (h1aXKKoB 1o — 1 pasHbIxX
pPacLBETOK, TO €CTb Ha KaXKAOM U3 k pnarwToKoB Mbl MOXEM MNOZHATH t0bON 13
n — 1 dnaxkos, NMMboO ocTaBUTL hAArlITOK NYCTbIM, U BCE 3TO HE3ABUCUMO APYr OT
Apyra; nHade roeopsi, Kaxaplii u3 k ¢iariToOKOB HE3aBUCUMO HAaXOANTCS B OLHOM
w3 n coctosiHuii. Torpa obuiee 4ncno kombunaumii hnaxkos cocraeut n*. Ecam no
KaKkoli-TO MpUYMHE HaM 3TOro KOJMYECTBa KOMBUHauuii He XBaTuT, Nnpuaércs foba-
BUTb €LE OANH harToK; MOXKHO AaXke CHATATb, HTO NX N3HAYAIBLHO ECTb K CKOJIbKO
YFOAHO», NPOCTO BCE, KPOME k MepPBbIX, MyCTbIe.

PoBHO 3TO 1 npoucxoanT Npr 3anucm HUCen C NOMOLLBIO NMO3ULNOHHONR CUCTEMBbI
cuucnerunsi. Mbl ucnonssyem n uudp, npudém undpa 0 COOTBETCTBYET «NyCTOMY
dbnarwToky»; npu pabote ¢ k paspsigamu (nosuumsimn) 31o 4aét Ham n” yucen, ot 0
sonf—1. Hanpumep, cywectayet 1000 = 10% TpéxaHauHbIX eCATULHbIX YNCEN — OT
0 8o 999. Mpun 3TOM Mbl U3HAYAJIBHO MOXEM MPeANoaraTe, HTO pa3psifoB BoobLe-TO
HeckoHeHHOEe KONMYECTBO, NPOCTO BCE OHU, KpoMe nepBbix (Mnaawux) k, cogepxat
Hyn.

Mpu npubasneHnn eguanubl K ducny nt —1 (B Hawem npumepe — k qucny 999)
Mbl UCHEPMbIBAEM BO3MOXXHOCTU k Pa3psiioB U BbIHY>XAEHb! 3a4eliCTBOBATb eLLE OfNH
paspsg, (k+ 1)-ii. PaHbLue 3TOro MoMeHTa 3afeliCTBOBaTb HOBbIN pa3psif HE UMeeT
CMbICAa, Beb Mbl MOXEM MPEACTaBUTbL BCE MEHbLUME HCNA, MCMOJNb3Yst BCero k pas-
pAfOB, N €CAU NpU 3TOM «3aNe3Tb» B CNEAyloWwuii pa3psg, Mbl noay4um bosbiie
OLHOro NpeacTaBieHunst ANst ogHOro n Ttoro xe 4ucna. Ho korpa Bce kombuHauum
MIaALWNX PaspsifoB Yy>Ke WCHepPrnaHbl, HaM He OCTA&TCs MHbIX BO3MOXHOCTEN, Kpo-
Me 3afeiicTBoBaHusA cnefytowero paspsiga. JlormyHo B aTom cnegyiouem paspsige
HayaTb C HaVMEHbLUEA BO3MOXHOW LMpbl, TO CTb C eAnHUUbI, a BCe Maajline
pa3psigbl 0BHYNUThL, 4TODLI «HAa4YaTb CHavana»; Takum obpasom, eaguHuua k+ 1 pas-
psiga obsi3aHa COOTBETCTBOBATb OBLEMY KOJINYECTBY KOMBUHALMIA, KOTOPbIE MOXHO
noJly4nTb B NepBbIX k pa3psgax.

To, uT0 BCE UeI0BEdIECTBO ceifTac NCIOIb3yeT UMEHHO CHUCTEMY IO OCHO-
Bauuto 10, ecTb He HoJIee YeM CIIyYalHOCTh: OCHOBAHUE CUCTEMbI CUUCIEHST
COOTBETCTBYET KOJIMIECTBY MAJIBIIEB Y HAC HA pyKax. PaboTa nMeHHO ¢ 9TOit
CHUCTEMOU KazKeTCd HaM <IIPOCTOI» M «eCTECTBEHHOW» JIUIIb TOJIBKO IIOTO-
MY, 9TO MBI IIDUBBIKaEM K HeEil ¢ paHHETO JIETCTBA; Ha CaMOM Jiejie, KaK Mbl
[1037Ke YBUJUM, CUATATh B JBOMYHON cUCTeMe Iopa3/io Ipollle, TaM He Hy K-
Ha TabJnia yMHOXKe s (BOOOIIE; TO €CTh €€ TaM IIPOCTO HeT), & CaMO YMHO-
JKeHHe B CTOJIOMK, CTOJIb HEHABUCTHOE IMKOJILHUKAM MJIAIIINX KJIACCOB, B
JIBOMYHOI CHCTEMe IIPEBPAIAETCS B TPUBHUAJJIBHYIO IPOIEIYPY <«BBIITHUCHI-
Banmii co capuramm». Emé B XVII Beke Tordpun Bunbreasm JleiiGmuir,
BIEPBBIE B NCTOPUU OMUCABIIUI 80UMHYIO CUCTNEMY CHUCAEHUS B TOM
BH/Ie, B KOTOPOM OHa M3BECTHA ceiidac, 3aMeTHJI 9TO 0OCTOSATEIHCTBO U 3a-
SBUJI, 9TO WMCIOJH30BAHME IECATUTHON CUCTEMBI — 3TO POKOBasl OITNOKA
JeJIOBEIECTBA.

Tak nnu nHaYe, MBI MOXKEM IIPHU >KEJIAHUU UCIIOIb30BaTh A1000€ KOJIImYe-
cTBO NP, HAIMHAS OT ABYX, JJIsI CO3JAHUS TMO3UITMOHHON CUCTEMBI CUMC-
JIEHWST; €CJIA TIPU TOM CJIEJIOBATH TPAIUIIMOHHOMY TTOAXOY U, UCTIOJIb3YS 1
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udp, npunuceBaTh UM 3Hadenus ot 0 1o (n — 1), 10?7 ¢ Taxoii cucremoit
3aIMCH YnCe MOYXKHO OyIeTh paboTaTh BO MHOTOM II0 @HAJIOTUU C XOPOIIO
3HAKOMOI HaM JecaThdHOi cucremoit. Hampumep, B 11060it cucreme cumc-
Jienns 3anuch yucya 1000, (rae n — ocHOBaHUE CHCTEMBI CUUCIeHus) Oyaer
O3Ha4aTh n3: B JECATHYHON CHCTeMe 3TO ThICAYa, B JBOUYHON — 8, B Id-
tepuaHoit — 125. HyKHO TOJBKO TIOMHUTDH OJiHY BayKHyIO Belib. Cucrema
CUHCJIEHUST OIPEJIENIAET, KaKx Oydem 3anucamo “ucAo, HO CAMO YHCIIO U
€ro CBOWCTBAa HUKAK OT CHCTE€MbI CUHMCJIEHUsI HE 3aBUCHAT; IIPOCTOE
9HCJIO BCEI/Ia OCTAHETCS IIPOCTBHIM, Y6THOE — Y€THBIM, 5 - 7 Oyzer 35 BHE
BCAKOI 3aBUCUMOCTH OT TOrO, Kakumu Idpamu (fa XoTh puMcKuMu!) Mbl
3aIUIIeM ITH YUCIIA.

[Ipex e gem IPOIO/IKATH PACCMOTPEHHE APYTUX CUCTEM, OTMETHM [IBa
CBOICTBa OOBIKHOBEHHOU JECSITUIHON 3alUCH 9UCJIa, KOTOPbIEe Oe3 n3MeHe-
HHIT 0000IIAIOTCS HA CUCTEMBI CUNCJIEHNUS 110 JIpyroMy ocHoBaHuIo. IlepBoe
W3 HUAX HENOCPEJICTBEHHO BBITEKAET U3 OIIpeiesIeHNsl IO3UIIMOHHON 3aIlCH.
Ecan aucio npencrasiaeno mudpamu didg_1 . ..dad1dg, TO €ero ducieHHoe

3HadeHne Oymer Zf:o 10¥dy,; manpumep, mrs unciaa 3275 ero 3HaUCHHE BbI-
uncasgerca Kak 3-10%4+2-10247-101 +5-10° = 30004200470+ 5 = 3275.
Bropoe cBoiicTBO TpebyeT UyTh GoJiee JIUHHOTO O0bICHEHUS, HO, TI0 00JIb-
MIOMY CYUETY, HUYIYThb HE CJIO2KHEE: €CJIU ITOCJIEI0OBATEIBHO JEIUTD TUCJI0 Ha
10 ¢ ocTaTKOM ¥ BBIMUCHIBATH OCTATKU, U TAK J0 TEX IMOP, MMOKA 0YEPETHBIM
JACTHBIM HE OKAYKEeTCsl HOJIb, TO MBI MOJIyInM (B BH/Ie BBINUCAHHBIX OCTAT-
KOB) Bce [udPbI, COCTABJISIONIUE ITO YUCJIO, HAYMHAS C CAMON MJIAJIIIe]i.
Hampumep, monpemnm 3275 ma 10 ¢ octaTkoM, orydnM 327 U 5 B OCTaTKe;
nogenuM 327 wa 10, mosyaum 32 u 7 B ocTaTKe, MOJAETUM 32, TOJIYIUM 3 U
2 B ocraTke, mogenuM 3 Ha 10, moayunm 0 m 3 B octaTke. [locienoBaresnn-
HOCTB OCTATKOB H,7,2,3 — 910 U ecTh nudpsl dnciaa 3275.

Oba 31X CcBOMCTBA 0DODIIAIOTCS HA CUCTEMY CUUCJIEHUS 10 NPOU3EBOAL-
HOMY OCHOBAHUIO, TOJIHKO BMeCTO 10 B BBIYHCJIEHUAAX HYXKHO UCIIOIH30BATH
COOTBETCTBYIOIEE OCHOBAHME CHCTEMbI CYUC/IeHus. Hampumep, mjist ceme-
punnoti 3ammcu 1532, unciaenHoe 3uauenue 6yaer 1-73+5-7243-71 42 = 611
(ecTecTBEHHO, BCE TOJCYETHI MbI BBIMIOJIHSIEM B JECSITUIHON CHCTEME, TIO-
CKOJIbKY HaM Tak upomie). IlonpoGyem Tenepb BbISICHUTH, U3 Kakux mudp
COCTOUT CEMEPUTHAS 3AIMUCH Iucyia 611, JyIst ©ero mocjae0BaTeIbHO BbITIOJI-
HUM HECKOJIBKO JIeJIEHUI Ha 7 C OCTATKOM. Pe3ysibTaToM IEPBOTO JejIeHus
byzner 87, B ocraTke 2; pe3yJbTaToOM BTOPOro — 12, B octarke 3; pe3yJibra-
TOM TPeThero — 1, B ocTaTke 5; pe3yabraroM deTBéproro — (0, B ocTaTke
1. Utak, cemepudnas 3amuch uuciaa 611 cocroutr us nudp 2,3,5,1, ecin
[IePeYUCIsTh UX HAUUHAsS ¢ MJIaJilieil, To ecTb ra 3anuch — 15327 (rue-to
MBI 9TO YK€ BUJIEJIH).

27 [Ipyrue MOAXO/bl BO3MOYKHBI; HAIIPHMED, JOBOJBHO YaCTO B JINTEPATYDE yIOMUHA-
€TCsl CHCTeMa CUICJICHU, UCIOJIb3YION[as TPU IUdpPHI, 3HaYeHusT KOTopbix — 0, 1 u —1;
TaKU€e CHCTEMBI CUHCJIEHHS MBI OCTaBUM 3a PaMKaMH Halllell KHUT'H, HO 3aHHTEPECOBAaH-
HBIIl YUTATENb JIEFKO HANIET UX OINUCAHUA B JIPYTMX UCTOYHUKAX.
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Kak Bujum, nepBoe u3 1ByX c(pOpMyIUPOBAHHBIX CBONCTB ITO3UIMOHHON
3aIMCH [IO3BOJISIET IIEPEBECTH YUCJIO U3 JII000H CHCTEMBI CUUCJIEHUS B TY, B
KOTOPOI#i MbI IPUBBIKJIA [IPOBOJUTDL BHIYUCJICHNs (JJIsl HAC 9TO CUCTEMA 110
ocuoBauuio 10), a BTOpoe CBOHCTBO — II€PEBECTU YUCJIO U3 HIPUBLIYHON HAM
3anucn (TO eCTh JECATUUHO) B 3allMCh B IPOU3BOJBHON CHCTEME CUUCIIe-
HUA.

OrMmernM, 9TO IIPU HEPEBOJE UUC/IA U3 «KAKOI-TO APYroil» CUCTEMBI B
JECATUIHYIO MOXKHO COKOHOMUTDH HA YMHOYKEHHSAX, IIPEJICTABUB

dknk + dk_ﬂ”Lk*l +...+din+dy

B BHJIE

(((dkn—i—dk,l)n—i—dk,g)n—&—+d1)n—|—d0

Hampuwmep, Bcé 1o ke 15327 MOXKHO IEPEBECTH B JECATHUYHYIO CHCTEMY,
Bbraucaus ((1-745)-74+3)-7+2 = (12:743)-7+2 = 87-7+2 = 609+2 = 611.

Mo2KHO 3aMeTHUTh, YTO TPAUITMOHHBIN TOPSIIOK 3AIIUCH YUCEJT OT CTap-
X mudp K MIAJINNAM, K KOTOPOMY MBI IPHUBBIKJIN C JIETCTBA, HIPU Ie-
peBoZiax M3 OJHOM CHUCTEMBI CUHMCJIEHUsI B APYTYIO YACTO OKA3BIBAECTCS HE
OYeHb YJIOOHBIM; HAIPUMED, HAM YK€ IIPUXO/IMJIOCHh, BBIIUCAB IIOCJIE/I0-
BaTEJbHOCTH OCTATKOB OT JIeJIEHWsI HA OCHOBAHUE, IOTOM <II€PEBOPAYH-
BATh» 3Ty HOCJIEIOBATEIBHOCTh, YTOOBI TOJYIUTh HCKOMYIO 3aIUCh 9HCJIA.
BoJjtee Toro, eciim HEMHOTO TOIyMATh, MBI 3aMETUM, UTO, BUJsI B TEKCTE
KaKOe-HUOY/Ib JIECATUIHOE IUCTI0, HATpuMep, 2347450, Mbl, B CyIITHOCTH, He
3HaeM, 4TO 0003HAUAET IIepBas JKe U3 ero 1udp; 310, KOHEIHO, «/1Bay (Uiu
«1Be» ), Ho we20? ecarkos Toicaa? Coren Toicad? Musmnonos? decarkos
MUJIMOHOB? BBISICHUTE 9TO MBI MOXKEM, JIUIIb ITPOCMOTPEB 3AIMCh YUCIIA
10 KOHIIA U Y3HAB, CKOJILKO B HEM IU(MP; TOJHKO [IOCJIE ITOr0, BEPHYBIIICH
K Ha4daJIy 3alliCH, MbI IIOUMEM, 9TO B 3TOT Pa3 JIBOIKa JAEHICTBUTEILHO O3HA~
vyaJia JIBa MUJLJINOHA, & He YTO-TO UHOE.

Ho nouemy ke Becb MUD HCIIOIB3yeT UMEHHO TAKyIO «HEYIOOHYIO» 3a-
muchb? OTBET OKa3bIBAETCS HEOXKUJIAHHO IIPOCT: IUMPBI, KOTOPHIE MBI UC-
[OJIb3y€eM, He CJIyYaiiHO Ha3BIBAIOTCS apadCKuMU; COIJIACHO I'OCIIO/ICTBYIO-
IIIIM UCTOPUIECKUM IIPEJICTABIECHUSIM, COBPEMEHHAsI CUCTEMA 3AIIUCH IHCEJT
OblLTa N300peTeHa NHANICKAME 1 aPAOCKIMU MaTEMATUKAMI IIPEIITOI0KI-
TenbHo B VI-VII BB.H.3., a cBOero mpakTHYECKN OKOHYATETHLHOT'O BHIA
JOCTUTJIA B COXPAHUBIIUXCS JI0 HAIKUX JHeH padoTax 3HAMEHHTOrO MyJipe-
na Ausib-Xopesmu (0T 9bero MMEHU IPOUCXOJIUT CJIOBO <«AJIFOPUTM» ) U €ro
coBpeMeHHUKa AJib-KuHu; 9T paboThl ObLIM HAITUCAHBI, COTJIACHO TPaJIH-
nuonHoi matuposke, B IX Beke. Tak miu unate, apabckas NUCbMEHHOCMb
npednoaazaem HaAYeEPMAHUE CAO8 U CMPOK CNPABA HAAEBO, O HE CAEBG HG-
npaeo, Kax NPUGHIKAU Mbl; TAK ITO JJIsS CO3IATe el TeCATUIHON CUCTEMBI
cuncsaenus nudpbl B 3alUCH YHUCJA PACIOJATaJNCh UMEHHO TaK, KaK UM
OBLTTO yIOOHee: IpK MTPOCMOTPE 3AIMUCH UMCJIa OHN CHAvaJjIa BUAEN udpy,
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0003HAYAIOILY IO €IUHUIIBI, TIOTOM IUQPY HECITKOB, IIOTOM IHMPY COTEH 1
TaK JiaJiee.

B nmporpaMmupoBaHny MpUXOIUTCS TACTO CTATKABATHCS C IBOMTHON 3a-
MMHUCHIO YUCEJI, IOTOMY YTO UMEHHO TaK — B BHUJIC TOCJIE/IOBATEILHOCTEN
HyJIeil W eJIMHUIl — B IaMATH KOMIIBIOTEDA IITPEJICTABJIAIOTCSA KaK YNCJIa,
TaK W BCs ocTanbHasd wHdopMarms. [[oCKOIbKY BBIMUCHIBATD PAIBI JTBO-
WYHBIX (P OKA3BIBAETCS HE OYEHb YIOOHO, MPOrPAMMECTHI B Ka9eCTBE
COKPAIIEHHON 3aIMCH 9aCTO MPUMEHSIOT CACTEMBbI CUUCTEHUsT IO OCHOBA-
o 16 u 8: kaxkaas mudpa BOCBMEPUIHON 3aIUCH YUCIA COOTBETCTBYET
TpéM mudpaM ABOUYHON BaIlMCHA TOIO YKe YUCTIa, & KaxKjas mudpa mecT-
HA/IATEPUIHON 3aIUCH — YeThIPEM JBOMYIHBIM Iudpam. [lockombKy Jiis
MTECTHAAIATEPUIHON crCTEMBI TpeOyeTcs MeCTHAANATE udP, a apabCcKux
mudp BCETO JeCsiTh, K HUM J0OABJSIIOT IIIECTHh MEPBBIX OYKB JIATHHCKOTO
andasuTa: A obosnagaer 10, B — 11, C —12, D — 13, E — 14 u F — 15.
Hamnpuwmep, 3anuce 3F4 o3unagaer 63, 10014 coorBeTcTBYeT 4ucay 256, a
11116 — ugmciy 273.

Mpu paboTe c coBpeMeHHBIMU KOMMbIOTEPaMU gBOuYHbIE Uugppbl (6UTbI), Kak
npasuno, obbeguHAIOTCS B rpynnbl no Bocemb umdp (Tak HasbiBaemble 6aiiTsi),
4YTO OBBSACHSIET NONYNAPHOCTb LWECTHAAUATEPUYHON CUCTEMBI, Beflb KaXkgoMy baiity
COOTBETCTBYIOT POBHO ABe Ludpbl Takoli 3anucu: 6aliT MOXET NPUHUMaTL 3HAYEHUS
oT 0 go 255, B wecTHaguaTeprnyHol HoTauum 370 Ymucna ot 0016 Ao FFig.

C BocbMepuyHbIMU L pamm Takoil hoKyC He npoxoguT: Ans 3anucu baiita ux
TpebyeTcst B obwem ciydae Tpu, NOTOMY 4TO 4ucna oT O go 255 B BOCbMepPMYHOI
cucteme npegcrtasasatoTca 3anucsamm ot 000g fo 377g; HO NpU 3TOM TPeMS BOCbMe-
prYHBIMU UUbpamMK MOXKHO 3anucaThb Yucna, B baliT He nomMewatoWwnecs, Befb Mak-
CUManbHOe TPEX3HAYHOE BOCbMEpPUYHOe Yncno — 777s — coctasnsieT 511. B yactHo-
CTW, 415 3aMUCN TPEX UAYLLMX NOAPsH B6aliToB HYXKHO POBHO BOCEMb BOCbMEPUHHBIX
unddp, HO Ha MpakTuke rpynnbl no Tpu balita no4Tn Hukorga He BeTpedatotcs. Og-
HaKO y BOCbMEPUYHON CUCTEMbI CHUC/IEHUSI €CTb APYrOoe HECOMHEHHOE AOCTOVNHCTBO:
OHa UCNoJb3yeT ToNbko apabekue undpsl. CobcTBeHHO roBopst, 8 ecTb MakCMMasib-
Has CTeneHb ABOliKM, He npeBocxogswas 10; NMEHHO NO3TOMYy BOCbMEpPUYHAs Cu-
cTema bblna 04eHb NOMyNAsipHa y NPOrpaMMUCTOB 40O TOro, Kak BOCbMUOUTHbLIV BaliT
CTan yCTOWYMBON egUHNLER U3MepeHusi nHpopMaLMmn, HO K HACTOSALLEMY BPEMEHN
OHa WCMOJIL3YETCS rOPa3f0 PEXe, YEM LUECTHAALATEPUYHAS.

ITockombKy 1udp B JBOMIHON crCTeMe BCErO JBE, IEPEBO YNCET B HEE
U U3 He€ OKA3BIBAETCS MPOIIE, €M C IPYTUMUA CHCTEMaMU; B YaCTHOCTH, €C-
JIY 3AIIOMHUTH HAU3YCTh CTEIIeHH JIBOWKY (& Y IIPOrPAMMECTOB 9TO B JIIO6OM
cJlydae MoJIydaercs caMo co0oii), IIpu mepeBoie B JI00YI0 CTOPOHY MOXKHO
oboiitucek 6e3 ymuoxkenuit. [lycrs, HapuMep, HaM HY2KHO [I€DEBECTH B Jle-
cATUYHYIO 3anuch ynucsao 10011015; crapiias eqUuHALA, CTOSAIAs B CEIbMOM
pas3psjie, COOTBETCTBYET IEeCTOU CTeleHu JIBOMKM, TO ecTh 64, ciaemyrorias
€JIMHUTIA CTOUT B YETBEPTOM Pa3psjie U COOTBETCTBYET TPEThEH CTENeHU
JBOMKHU, TO €CTh &, cJiedylolasi o3Ha4daeT 4, M TOCJEeIHSAS, MJIQJIIas —
1 (Boobre roBops, Mmuamias mudpa pasHa caMoil cebe B joboil cucreme
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103 76
51 | 1 381 0
25| 1 19| 0
12 ] 1 91 1

6|0 41 1
310 21 0
1)1 1] 0
0|1 0 1

1100111 1001100

Puc. 1.11. IlepeBos B ABOMYHYIO CUCTEMY JI€JIEHHEM TIOTIO 1AM

cuncyenus). CrianpiBas 64, 8, 4 u 1, noaydaem 77, 9370 U €CTb HUCKOMOE
YUCJIO.

IlepeBon 3 HecATUYHOM 3aIUCH B IBOUIHYIO MOYKHO BBIIOJHUATH JBYMS
criocobamu. [lepBolit U3 HUX — TPATUIIUOHHBINA: IEJUTH UCXOIHOE IUCIIO TI0-
II0JIAM C OCTATKOM, BBIIUCKHIBAS IOJIYJAIONINECs] OCTATKU, MOKA B YaCTHOM
He ocTaHeTCs HOJIb. II0CKOIBKY JlesieHre 1oIoIaM HETPYIHO BBIIOJIHUTD B
yMe, OOBITHO BCIO OIEPAINIO MPOBOJISAT, HAYEPTUB HA OyMare BEPTUKAJIb-
HYIO JIMHUIO; CJieBa (M CBEPXY BHU3) 3AIMCHIBAIOT CHAYAJIA UCXOIHOE YUCIIO,
IIOTOM PE3YJIbTAThl JeJIeHUsd, a CIIPaBa BBIINCHIBAIOT ocTaTKu. Hampumep,
pu niepeBoie unciaa 103 B ABOMYHYIO cucTeMy moJydaeTrcsd: 51 u 1 B octar-
Ke; 25 u 1 B octaTke; 12 u 1 B ocratke; 6 u 0 B octatke; 3 u 0 B ocraTke; 1
u 1 B ocrarke; 0 u 1 B ocrarke (cm. puc. 1.11, crea). OcTagrest TOJIBKO BbI-
HUACATh OCTATKH, IPOCMATPpUBasd UX CHU3Y BBEpPX, U MbI mojay4yuM 11001115.
Awnajyornano jyist gucsia 76 Mot mosyanm 38 1 0, 19w 0,9u 1,4u 1,2 u 0,
1u 0, 0 u 1; BeinmCHIBas ocTaTKy, moaydrM 10011002 (Tam ke, crpasa).

Ectb n gpyroit cmocob, ocHOBaHHBIN Ha 3HAHUU cTemeHeil mpoitku. Ha
KaXKJIOM IIIare Mbl BBIOMpaeM HAUOOJBIIYI0 CTEIEHb IBOWKW, HE MPEBOC-
XOJIATILYIO OCTABIIEECS UUCIIO, MOCJE Uero BBIUCHIBAEM E€JIUHUILY B COOT-
BETCTBYIOIINI Pa3psifi, a U3 UUCJa COOTBETCTBYIONLYIO CTENEHb BBIUUTAEM.
[IycTb, HAmpuMep, HaM TOTPEOOBAJIOCH MEPEBECTH B JIBOMYHYIO CHCTEMY
qucyao 757. Hanbosibinast crerneHb JBOWKHU, He IIPEBOCXOJISINAS ero — Jie-
BaTas (512), ocraérea 245. Cuenmyrommasi creneHb ABOMKHU Gyler ceibMast
(128, mockosibky 256 e nmoxxoaut); ocraderca 117. Jlasbiie To4HO Tak xKe
BeIruuTaeM 64, ocraéres H3; BerauTaeM 32, octaéres 21; Berautaem 16, ocra-
ércs 5; BerauraeM 4, ocraércs 1, BerauraeM 1 (HyJIeBYIO CTEIEHb JIBOWKH),
ocraércs 0. Pesymprar Oymer 10111101015, DToT ciocod ocobeHHO ya00€eH,
€CJIM UCXOTHOE YHUCJIO HEMHOT'O IMTPEBOCXOJIUT KAKYIO-TO U3 CTEIeHEH TBONKM:
Hampumep, ducyio 260 TakuM CrocobOM B «JIBOMUKY» IMEPEBOIUTCS MOYUTH
MmraoseHHo: 256 + 4 = 1000001005.

ITockombKY, KaK MBI y2Ke TOBOPHUJIN, JIJII COKPAIIEHUS 3aIIUCH JIBOMTHBIX
YHCesI TPOIPAMMHUCTBI YACTO YHOTPEOISIOT CUCTEMbBI CUUCIEHUS 110 OCHOBA~
uuio 16 u (4yThb pexe) 8, 4aCTO BO3HUKAET OTPEOHOCTH [IEPEBOIUTD U3 JBO-
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Tabsmra 1.6. IBowdHOoe mpeacTaB/IeHNEe BOCHBMEPHIHBIX U IMTECTHA/IIATE-
PUYHBIX PP

BOCbMEPpUYIHBIC ImIeCTHaIllaTePUIHbIC
dg bin d16 bin d16 bin
0 000 0 | 0000 8 | 1000
1 001 1 | 0001 9 | 1001
2 010 2 10010 || A | 1010
3 011 3 | 0011 B | 1011
4 100 4 10100 C | 1100
) 101 5 | 0101 D | 1101
6 110 6 | 0110 E | 1110
7 111 7 | 0111 F | 1111

WYHOH CHCTEeMBI B 9TH jBe u obparHo. K caacTbio, ecju OCHOBaHUE OLHO
CHCTEMBbI CYUCJIEHUsI MPEICTABJIsIET CODOM HATYpPAJIbHYIO CTEIE€Hb
7. OCHOBAHUSA APYTOI CUCTEMBI CUUCJIEHUS, TO OHAa Mudpa IIepBoii
CHCTE€MBbI B TOYHOCTU COOTBETCTBYET N IdpaM BTOPOII CUCTEMBI.
Ha npakTuke 3T0 CBOHCTBO IPUMEHSIETCS TOJBLKO K IIEPEBOIAM MEYKLY JIBO-
MYHON CHCTEMOM M CHCTeMaMM II0 OCHOBaHHUIO 8 1 16, XOTd TOYHO Tak Ke,
HaIIPUMEDP, MOYXKHO OBLIO OBl IEPEBOIUTH YHCJIA U3 TPOUIHON CHCTEMBI B
JEBATUYHYIO U OOPATHO; MPOCTO HU TPOUYHAs], HU JIEBATHIHASI CUCTEMBI
CUYNCJIEHNUS] He HallUIU IIIPOKOI'0 IPAKTUIECKOI'O IIPUMEHEHN .

s iepeBosia 9uciia U3 BOCBbMEPUIHON CHCTEMBI B JIBONIHYIO KaoHCAY10
YuPPY UCTO0H020 YUCAA 3AMERAIOM COOMBEMCMBYIOUUMY MPEMA 080U~
Howmt yugpamy (M. Tabu. 1.6). Hanpumep, mus uncna 3741g 910 GyayT
rpynnsl mudp 011 111 100 001, He3nagarmumit HOJIb MOYXKHO OYJIeT OTOPOCHUTD,
TaK 9TO B pe3yabrare moiayuntca 11111100001,. i nepeBona u3 1rect-
HAJIATEPUIHON B JIBOUYHYIO JIEJIAIOT TO KE€ caMoe, HO KaXKIyio mudpy
3aMEHAIOT Ha 4Yemuipe TBOUYHBIE TUGPBI; Hampumep, aas 2A3Fig mosy-
aum 001010100011 1111, a mocie orbpachiBaHWsi HE3HAYAIUX HYyJIEH —
101010001111115.

st mepeBosia B 0OPATHYIO CTOPOHY UCXOJHOE IBOUYHOE JHCJIO CIIPaBa
HAJIEBO (9TO BayKHO) Pa3bMBAIOT HA IPYNNbI [0 TPU UJIU Y€THIPE HUMPDHI
(COOTBETCTBEHHO JIJIsl IIEPEBO/IA B BOCBMEPUIHY O HJIH IIECTHAIIATEPUIHY IO
CHCTEMBI); eCJIM B CTapIieii rpyiie He xBaTaer udp, eé JOH0JIHII0T He3Ha-
FaIMU HYJISIMA. 3aTeM KaXKIyIO IOJTIy IUBIIYIOCs TPYIITY 3aMEHSIIOT COOT-
BercTByOMEeil mudpoii. Paccmorpum, Hanpumep, gucio 100001011110115.
s 1mepeBojia B BOCBMEPHUYHYIO CHUCTEMY DPa300bEéM €ro Ha TPYHIBI 110
Tpu 1udpkl, gonucas cieBa neznadamunit Hostb: 010000 101 111 011; remepn
KaXKJIy10 IPYIILy 3aMEHUM Ha COOTBETCTBYIOIIYIO BOCBMEPUUHYIO UMDY U
noryauM 20573g. J1j1st mepeBojia TOrO Ke 9Hcja B MEeCTHAIIATEPUIHYIO CU-
cTeMy Pa300bEM €ro Ha IPYIIBI 110 YeThipe udPhl, JOMUCAB B HAYAJO /IBA
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nesnagamux Hysas: 001000010111 1011; 3aMeHUB UX HA COOTBETCTBYIOIINE
MIIECTHAIIIATEPUIHBIE TTUPPBI, TTOayIuM 217B1g.

Kombunarnun neomdnbix 1udp, npubeaénabe B Tabmuie 1.6, mporpam-
MUCTBI OOBIYHO MPOCTO IMOMHST, HO CHEIMAJbHO WX 3a3yOpuBaTh HE 00si-
3aTeJIbHO: KOIJia HOTPe0yeTcs, UX JIETKO BBIYUCJIUTDH, a Yepe3 HEKOTOPOe
BpeMsI OHHU CaMu COOOI yJTOXKATCHA B MAMSITH.

JBonuHbIe TPOOU MEPEBOJISITCS B JECATUIHYIO CUCTEMY aHAJIOITIHO TO-
My, KaK MBI IIEPEBOJIMJIN IeJIbIe YHCJIa, TOJIBKO IudpaM I0Ce «IBOMIHON
3anaToii» 28 coorBercTByIOT IpO6H %, %, %, % u 1. 1. Hanpumep, jurs aucia
101.011015 umeem 4+ 1+ i + % + 3—12 = 5.40625. M02KHO IOCTYIIUTH U UHA-
qe: coo0pas3uB, YTO OJINH 3HAK IIOCJIE «3AISTON» — 9TO «IIOJOBUHKHU», IBA
3HAKA — ITO «UYETBEPTUHKU», TPU 3HAKA — «BOCBMYIIKH» U TaK J1ajiee, Mbl
MOXKEM PACCMOTPETH BCIO JPODHYIO YaCTh KaK IIeJI0e YUCJI0 U Pa3lIe/IuTh
€ro Ha COOTBETCTBYIOIIYIO CTelleHb JABOIKHN. B paccmarpuBaeMoM ciydae y
HAC OATb 3HAKOB IIOCJIE «3aldTON» — 3TO TPUIAIATh BTOPBIE YacTH, a 11015
ecTb 1319, TaK 9TO UMeeM 5% = 5.40625.

O6paTHblit TIepeBo/T APOOHOrO YUCIIA U3 JIECATHIHON CHCTEMBI B JIBOMY-
HYIO BBIIOJIHATH TOYXKE HECJIOXKHO, HO HECKOJIBKO TPY/HEee O0bACHUTH, I10-
qeMy ITO JIeJIAeTCst UMEHHO Tak. Jljis Hadaja OTie/IbHO epPeBOIUM IEIYI0
YaCTh YNCJIa, BBIIUCHIBAEM, ITO MOJYINIOCH, M 3a0bIBA€M O Heli, OCTaBUB
TOJIKO JIECATUIHYIO APO0b, 3aBEOMO MEHBINYIO €/INHUIBI. Ternepb Hy>KHO
BBISICHUTD, CKOAbLKO N0A06UHOK (OJIHA MM HU OJHON) y HAC UMEETCsl B 3TOH
JpobHOIT gacTu. [ljist 9TOTO JIOCTATOYHO YMHOXKUTH €€ Ha JiBa. B mosydeH-
HOM YHCJIE T[eJIasi 9aCTh MOXKeT ObITh PABHA HYJIIO WX €IUHUIE, 9TO U €CTh
HMCKOMOE «KOJIMYIECTBO ITOJIOBUHOK» B MCXOTHOM uncie. KakoBa Obl HU ObI-
Jia, TOJIyYeHHasl 1eJIasi YaCTh, Mbl BBIIACHIBAEM €€ B KaueCTBe O0Yepe.HO
JABOMYHON 1ndphl, a n3 paboduero dmcia youpaem, MOCKOJbKY yKe VTN
eé B pesyibrare. OcraBiieecs INUCI0 CHOBA IPECTaBIIsAeT cOO0il 1pobb, 3a-
BEJIOMO MEHBIIYI0 eIUHUIILI, BeJlb eIy YacTh MbI TOJBKO YTO OTCEKJIH;
YMHOXKaeM 3Ty JIpo0b Ha Ba, 9TOOBI OIPEIEJIUTH «KOJIUIECTBO YETBEPTHU-
HOK», BBIIUCBIBAEM, OTCEKAEM, YMHOXKAEM Ha JIBa, OIMPEMEJIsieM <«KOJIIIe-
CTBO BOCBMYIIIEK» U TaK JaJiee.

Hanpumep, nns yxke 3nakomoro HaMm uuncia 5.40625 mepesos oOpaTHO
B JIBOUYHYIO cHCTeMy OyJ/ieT BBIVISAETh Tak. Llemyio qacTh cpaldy ke mepe-
BOJUM KaK OOBIYHOE IIeJI0e IUCJI0, TosrydaeM 101, BBIMUCHIBAEM PE3yJIbTaT,
CTaBUM JIBOMYHYIO TOYKY U Ha 9TOM 3a0bIBaeM IIPO IEJIYI0 YaCTh HAIIEro
ucxogHoro dncia. Ocraérest 1pobb 0.40625. YMHOXKaeM eé Ha JiBa, TOJIyda-
em 0.8125. TlockosbKy Tesiast 9acTh paBHA HYJIIO, BBIIUCHIBAEM B Pe3YJlb-

283 1ech ¥ [aJiee B 3allMCH MO3UIMOHHBIX Jpo6eil MbI GyIeM HCIOIb30BaTh JIs OTIe-
JIeHUsI JIPOOHOM YaCTH TOYKY, a HE 3alSATYIO, KaK 9TO OOBIYHO JI€JIA€TCH B PYCCKOS3bIYHOM
aureparype. /lego B TOM, 9TO B aHIVIMHCKHX TEKCTaX B 9TOH POJIM BCErJia HCIIOJH30Ba-
JIaCh MMEHHO TOYKAa, B PE3yJIbTaTe Uero OHa K€ MCIIOJIb3yeTCs BO BCEX CYIIECTBYIOIINX
SA3bIKAX IPOrPAMMUPOBAHUS. 3aHUMAsICh IIPOrPAMMUPOBAHUEM, CJIEYeT IIPUYYUTh Ce-
Os1 K MBICJIM, YTO HUKAKOM <«JIECATUYHON 3aIlATOi» He OBbIBAaeT, a ObIBAET «JIeCSATHYIHAS
TOYKA».
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tar udpy 0 (cpasy nocse 3amnsToi) U HPOIOJKAEM HPOIECC. Y MHOXKEHUE
0.8125 na mBa mgaér 1.625; BeIUCHIBaEM B Pe3yJIbTAT €NHNYKY, yOupaem eé
u3 pabouero uncia (nosygaerca 0.625), ymHOKaeM Ha JBa, moJaydaeM 1.25,
BBINUCHIBAEM €IMHUYKY, yMHO)kKaeM (.25 Ha nBa, moaydaeM 0.5, BBITUACHI-
BaeM HOJIb, YMHOXKaeM Ha JBa, rnojydaeMm 1.0, BeIIuChIBaeM equHUYKY. Ha
9TOM IIEPEBO/T 3aKAHINBAETCS, IOCKOJIbKY B PA0OUEM YHCJIE y HAC OCTAJICS
HOJIb, U €70, MOHSTHOE JIEJI0, CKOJIbKO HU YMHOXKAI, Oy/IyT MOy IaThbCsl OTHI
HYJ/JIN; 3aMe€TUM, B IIPUHIIUIIE Mbl UMe€eM IIPpaBO TakK JeJaTb — Be€JAb K IIOJIYy-
9eHHOH ABOMYHON JPOOU MOYKHO IIPH 2KEJIAHUH JIOMUCATH CIPABA CKOJBKO
YTOJHO HyJI€il, Bce OHU OyIIyT He3HadJAaIlre. BhIIUCaHHBIN pe3ysibraT y HacC
nosayunicsa 101.011015, 9TO, KaK MBI BU/IeIU, KaK pa3 U €CTh JBOMYHOE
npezacTaBienne uncia 5.40625.

Jlasieko He Bcerya BCE Oy/1eT CTOJIb OJIAr0I0IYIHO; B OOJIBITHHCTBE CIIy-
JaeB BBl MOJIyUnTe Oeckoneunyro (HO, KOHEUHO, MEPUOMIECKYIO) JIBOMU-
HYIO Ip00b. YTOOBI MOHATH, IOYEMY 3TO ITPOUCXOIUT TAK TACTO, JTOCTATOU-
HO BCIIOMHUTB, 9TO JIFOOYI0 KOHEUHYIO WJIM EPUOIMIECKYIO TECATHIHYIO
JpoOb MOXKHO IIPEJCTABUTH B BHJIE HECOKPATHUMOI IPOCTON Jpobu C Iie-
JIBIM YUCJIUTESIEM U HATYPAJbHBIM 3HAMEHATEEM; COOCTBEHHO I'OBOPSI, ITO
€CTh OIIPEIESIEHUE PAUUOHANLHO20 YUCAG. TaK BOT, HETPYIHO BUIETH, YTO
B BHU/e KOHEYHOU JIBOMYHOU /IPOOU ITPEACTABUMbI TAKNE U TOJIBKO
TaKue paloHAJIbHbIE YHCJAa, Y KOTOPBIX B 3HAMeEHaTeJIe CTelleHb
nBoiiku. Koneuno, aHAIOTMYHOE OIPAHUYEHUE IPUCYTCTBYET U IS JIECH-
TUYHBIX Jpo0eil, 1 BOODIIE B CHCTEME CUUCIEHUSI 110 JIIOOOMY OCHOBAHUIO, HO
B O0OIIEM CiIydae 3TO OorpaHudeHre (GOPMYIUPYETCH MArYe: PayuoHGALHOE
wucao, npedemasaennoe 6 6ude necoxpamumoti dpobu T, npedcmasumo 6
sude Koneunot dpobu 6 cucmeme no ocnosaruro N mozda U MOALKO MO-
2da, Ko2da cywecmsyem yesas cmenens wucaa N, 0eAAuasca HaULeao Ha n.
B uacraocTu, 1pobn % MO2KHO IIPE/ICTABUTD B BU/I€ KOHEUHON JAECATHIHON
nmpobu, moromy uro 102 = 100 memuTcs Ha 50 HAIETIO; AHATOIHYIHO MOYK-
HO 3allCaTh B BUJE KOHEYHOI JECATHIHON JIPOOU YUCIIO %, [IOTOMY 9TO
ma 80 Ges ocrarka mogemmrea 10 = 10000. B obmem ciydae y Hac Heco-
KpaTuMasi pocTasi poOb TPEBPATUTCS B KOHEUHYIO JIECATUIHYIO, €CJId €€
3HAMEHATE/Ih PACKIAIBIBACTCS HA, IPOCTHIE MHOKUTENH B Bijie 2F - 5™ ipn
9TOM HAM JIOCTATOYHO BHIOPATH OOJbINTee U3 k W M U UCIOJb30BATH €r0 B
KadecTBe CTeleHH, B KOTOpyIo Bo3ecTn 10.

Jjist coydasi JIBOMYHOW CHCTEMBI BCE KECTUE: CTEIEeHb JBOWKM, KAKOBa
OBl OHa HU OBLIA, HAIEJIO MOXKET IOJETUTHCH TOJBKO HA JAPYTYIO CTEIEHb
IBOiKK. B mpuMeneHnn K mepeBoy M3 JECATUIHONW CHCTEMBI B JIBOMIHYIO
cJIeyer 3aMeTUTh, 9TO JiIo0asi KOHEUHAs JIeCATHIHAs P00 €CTh YUCJIO BU-
Jla {g7; YTOOBI B 3HAMEHaTeJe OCTAMCh OJIHU JIBOHKM, TpebyeTcs, ITo0bI
9UCJINTENb HY2KHOE YHCJIO Pa3 JeJIUJICHd Ha IIATh. 1aK, PACCMOTDEHHOE B
npuMepe BoIme 5.40625 ecTb %, HO uncauTesib 540625 mpekpacHo Jie-
ymrest 6e3 octaTka Ha 55 = 3125 (pesybraTom fesenus Gymer 173), mosTo-
My IIOCJI€ COKPAIEHNs IATEPOK B 3HAMEHATEJIE OCTAETCS CTEIeHb JTBOMKH,
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9TO W MO3BOJISET 3alUCATHh 9TO YUCJIO B BUJE KOHEYHON JBOUYHOI ApobH.
Ho Tax, KOHETHO, TIPOMCXOIUT He BCEr/ia; B OOJIBIINHCTBE CJIyvaes (B 9acT-
HOCTH, BCET/Ia, KOTJa MOC/IeIHss 3HAYAIas udpa AecaTUIHON npodbu oT-
JITYHA OT 5) HojydaeMas JBOMYHAS IPOOL OKAXKETCs GECKOHEUHOM, XOTs U
nepuouyHoi. B TakoM ciIydae HyKHO BBIIIOJIHSATH OIMCAHHYIO BBIIIE IIPO-
[eIypy C MOC/IeIOBATEIbHBIM YMHOXKEHUEM Ha [1Ba, IOKA BBl HE ITOJIYIUTE
pabotee YHCI0, KOTOPOE y2Ke BHUJIEIU; 9TO OyJeT 03HAYATH, YTO BbI HOHIAJIN
B I1epuo/1; HaAIIOMHHUM, 9YTO IIE€PUOINIEeCKad )1p06b 3alliChbIBa€TCA IIyTél\fI 3a-
KJIIOYeHus €€ repuosa B Kpyrible ckooku. Hampumep, st gucia 0.3519 y
Hac nosyunrest 0.7 (BbimuceiBaeM 0), 1.4 (BeinuceiBaem 1, ocrasisiem 0.4),
0.8 (BeimmceiBaem 0), 1.6 (BbmuceiBaem 1, ocrapasiem 0.6), 1.2 (BbimuchBa-
em 1, ocrasisiem 0.2) — u nakoner 0.4, KOTOpOe MbI yzKe BUZEIH YEThIPE
mara #Haza. CieroBaTebHO, IEPUOJ, IPOOU COCTABIISIET YeThIPe MUMPHI, a
B pesyabrare 0.3510 = 0.01(0110)s.

ITockonbKy npu 1epeBojie MEXKIy CHUCTEMAMH CUYUCJIEHHS IIePHOIIIe-
cKue npobu «BBLIE3AIOT» JOBOJBHO YacTO, ITOJIE3HO YMETh OINPEIEssTh,
KaKasl npocmas Ipobb COOTBETCTBYET JIAHHON mepuoauvieckoii. Hamomuum
JJIsT HaYaJia, YTO IPEBPATUTH KOHEWHYI NECATUYHYIO IPOOb B IIPOCTYIO CO-
BCEM He TPYJIHO: IIEJIYIO YaCTh CJE/yeT B3sATh OTAEAbHO (B KpafineMm cirydae
[IOTOM J00aBUM €€ K YUCJIUTEII0, IIPeIBAPUTEILHO YMHOXKIB Ha 3HAMEHA~
TeJb), a B JPOOHON 4YacT mocuurTaTh Iudpbl — U HyKHas HAM IIPOCTast
IpOOb OKaYKEeTCs UMEIOIIEel BT mﬂk, rae M — 1meJioe 9ucsIo, oIy I€HHOE BbI-
nucbiBaHUEM 1P Harel npobHO JacTu, a k — KOJIUYIeCTBO ITUX 1udp;
OCTa€TCs JINNIb COKPATUTH IOJIyIEHHYIO NPOOb, €ClIM 3TO BO3MOXKHO — U
neno caenano. Hampumep, quciio 17.32519 umeer 1enyio gacts 17 u apob-
umyo 0.325; monygaem M = 325,k = 3, tak uro 0.325 = % = }1—3, Hy a
HUCXOoIHOe yncyao 17.325 = 17}1—3 = %00"‘13 = %.

Jjist cucTeMBbl CYMCIEHUs IO TPOU3BOJILHOMY OCHOBAHUIO BCE JIEJIAET-
Ccs TOYHO TakK Ke, TOJbKO BMecTO 10 HCIOJIb3yeTcss OCHOBAHWE CHUCTEMBI
cuncienusi. Hanpumep, mira 10.1001, numeem M = 10019,k = 4, Tak 4TO
oJIy9aeM 10110000010 = 10001%%&}001 = 11001000001 (Bce 4mcsa TYT, pasyMeercd,
asongnbie). OTMeTUM, 9TO IS JBOUYHOIO CIydasd Jpo0b BCEra MOJIyda-
eTcsl HeCOKPaTUMas, eCJIM TOJIBKO B Hell M3HAYAJIbHO He ObLIO HE3HAYAIUX
HOJIell; B caMOM JieJie, ecjin JIpOOHAs 9acTh KOHYAETCS €IUHUIKON, TO Iie-
Jioe 9uciio B guciaurese (to camoe M) Oymer HeUETHOE, a B 3HAMEHATEE —
BCer/ia CTeneHb JIBOUKU.

Ho uro menarh, eciu apobb OGecKOHEYHAsl, XOTh U MEPHOIAUIECKAs !
B mikosie 11po 910 He paccKasbBAIOT (eC/Id MKOJIA He MareMaTudeckast ). Ha
MEPBBIN B3IJISJ] CUTYAIIAsT MOXKET IOKA3aThCsl OE3HAIEXKHOMN, BEJIb YUCIO K
OKAa3bIBAETCs «OECKOHEYHOCTHIO ; HO B JE€HCTBUTEILHOCTH HAYETO CJIOZKHO-
o TYT HET, IPOCTO HYXKHO IPUMEHSTDH JIPYT'YIO TEXHUKY. PaccMoTpuM st
HaJaja JIeCATUYHBINA Cirydail, 9ToObl ObLJIO IPOIIE MOHATH, KaK 3T0 pabo-
TaeT. IIpexke Bcero oTOpOCUM TIEIYIO YaCTh, & BMECTE C Heil m Te MudpbI
JIPOOHOI YacTH, KOTOPhIE HE BXOIAT B IIEPUOJ IPOOKM — C HAUMH MBI M TaK
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3HAaeM, KaK yIPaBUTbCs. ¥ HAC OCTAHYTCS TOJIBKO OECKOHEYHO ITOBTOPSIIO-
mecst k mudp, Tor cambiii nepuod. O603HAYMM paccMaTPUBAEMOE YUCIIO
3a 2 ¥ IocMoTpuM, demy 6ymer pasuo z - 107, IlockonbKy 1pobb Geckoned-
Hasl, 9T0 OyJIeT YUCJI0, MOy Y€HHOE BBIMACHIBAHUEM (P IepUoIa BMECTO
k wmyneit, K KOTOPOMY MPUIUCAH «ODECKOHEYIHDIN XBOCT», PABHBIN X; ITOODI
«OTGPOCATL» TOT XBOCT, JOCTATOYHO BBIYECTH I, TaK UTO Yucao 2 - 107 — 2
Beeryia OyieT KOHedHO# Apobbio (a eciiu Mepuoj HAaYUHAJICS ¢ MEPBOrO Jie-
CSITUIHOTO 3HAKA MOCJIe 3aIsITOl — TO 1 BoBCce nesbiM). Ocraérest HaliTn 2
yTEM peIleHns] TPUBUAILHOIO YPABHEHUS.

Hanpumep, paccmorpum gucsiao 7.3327327327327... = 7.3(327). Ty
JaCTh, ¢ KOTOPOH U TaK JIETKO CIPABUTHC (7.3), OTIIOXKUM B CTOPOHY, OCTa-
uercs 0.0(327), koropoe Mbl u 0603HauuM 32 . JyuHa nepuona y nac k = 3,
Tak uTo yMHOXKATH Oyjem Ha 10% = 1000. Vimeem 1000z = 32.7(327); uro-
ObI OTOPOCUTDH MPOKJISITHIA TEPUOIUIECKUI «XBOCT», BBIUTEM T U3 00EUX
qacTeil paBeHcTBa U nosyunMm 999z = 32.7, Ttak UTO 7;: = % = %.

Benomuums, 1To y Hac ecth emgé 7.3, IpeBpaTHM €ro B {5 U IOJIy9UM, UTO
HMCXOJHOE 9UCJIO Yy HAC PABHO % % = 73'%%%3327 = 23929504 = 112626059.

Kak Bogutcs, B cucreme o TpoOU3BOJILHOMY OCHOBAHUIO BCE ITPOUCXOIUT
TOYHO TaK K€, TOJHKO HaJI0 3amMeHuTh 10 Ha HyKHOe uncio. [lns nmpume-
pa mompobyemM crupaBurhcs ¢ pobbio 0.01(0110)s, KoTOpas HOABUIACH Y
HAC B BBIYHCJICHUSIX HECKOMbKUME ab3amamu Boime. 0.0l oTKIagbIBAEM B
croposky, ocraérest 0.00(0110)2, KoTopoe 0603HAYAEM 3a X; JJINHA TI€PUO-
a4, ocHOBaHUe CHCTEMBI 2, Tak 4To noMHOXKaTh Oygem Ha 100002 (To ecTb

Ha 16). Nmeem:

100005 - 2 = 01.10(0110)2
100005 -z — x = 1.102
11115 -z =1.15

o
T 11110

(udpsl BOMUHBIE), TOTyYaeM:

T

L

IMockombky 0.012 = 155

11 1111+110 10101
0.01(0110), = = 10 _

=100 T 11110 111100 111100

B nmecaruanoit cucreme 3to Oyter % = % = 0.35, TO ecTh POBHO TO, U3 YETO

y HaC ¥ MOJIydYusach Bbie nepuogndeckas Apobs 0.01(0110),. Mer morsin
OBbI COKPATUTH MOy IEHHYIO MMPOCTYIO APOODh, HE TEPEBOIS €€ B TECATUIHYIO
CUCTEMY (11101110010 = 1(1)%(1)0), BOCIIOJIb30BABIIHCH, CKaXKeM, aJIrOpuTMOM FEB-
KJIMJIA JIJIsT TIOMCKa HAMOOJIBIIEro OOIIEro JAeTUTe sl — B3siB JIBa YUCJIA, HA
Ka2KJIOM IIIare BIUYUTaeM U3 OOJILITEr0 MeHbIIee, IT0OKa OHU He CPABHSIIOTCSI.

A emg 3necy mobonbiTHO orMernTh, UTo 0.00(0110)2 — 3TO HE YTO HMHOE,
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«x 1 10001 <1 10001
1 1 0 1 1 1 0 1
1 1.0 0 0 1 1 1.0 0 0 1
+ 00 00 0O * 1100 01
1 1 0 0 0 1 1 1 00 0 1
1 1.0 0 0 1 1 001 1 1 1 1 01
1 001 1 1 1 1 01
Puc. 1.12. YMmuoxkenue cToI0MKOM B JBOUYHOII CHCTEME

Kak odna decamas; B camoM zene, 0.35 = 0.25+ 0.1, my a 0.25 — 310 %, TO
ectb TO camoe 0.012, KOTOpOe MBI «OTKJIAJBIBAJIA B CTOPOHKY ».

Ha sTroM MecTe unTare/ib MOXKET 3aJIaTh BIIOJIHE PE30HHBIN BOIIPOC, KaK
9TO MBI TaK JIMXO BBITOJIHIEM JEHCTBUS HAJI JBOUIHBIMEA duciaamu. Ot-
BeT Oyner mocromn Kammrana O4UeBHIHOCTB: MBI J€JIa€M 3TO OOBIKHOBEH-
HBIM «CTOJIOMKOMY», TEM CaMbIM, KOTOPbBIil, HECOMHEHHO, 3HAKOM YHUTATEJII0
C MJIAJIIINX KJIACCOB, HY2KHO TOJIBKO IOMHHTB, YTO Y HAC JIDYTO€ OCHOBa-
HUE CUCTEMBbI CUMCJEHUS W B HAIIEM PACIOPS’KEHUU TOJIBKO JIBE IHUMPHI.
CkaxxeM, JJIsT CJIOXKEHUSsI, BBIIUCAB JIBA JIBOUYHBIX YHCJIA OJHO HAJ JPY-
UM, B KaXKJIOM CTOJIOIE CIIPABa HAJIEBO MbI CUMTAEM €IMHUYIKH. Kciu Her
HU OJIHO} — HHIIeM HOJIb, ecn ecTb ogxHa (140 win 0+1), numemM eauHu-
y. Ecin euardex oka3asioch JBe, 3alicaTh pe3yJibTaT JIBOUYHOM 1 poil
MBI y2Ke He MOYKEM, U IIOJIy9aeTCsl CTapoe MIKOJbHOE «HOJIb IUIIEM, OJINH
B yMe». C yuérom nepenoca (3TOro BOT «B yMe» ) €JIUHUYEK B CTOJIOLE MO-
2KET 0Ka3aThCsl TPH, TOTIA MOJIYUYUTCsT «OJUH IUIIEM, OIUH B yMe». VIMeHHO
Tak Mbl, HanpuMmep, moaydman 1111 + 110 = 10101 (o6si3aTesnsHO mONPO-
Oyiire camu!) Berunrarh cTOJIOMKOM B JIBOMYHON CUCTEME TOXKE HUYYTh HE
CJIOYKHEE, YeM B JIECATUYIHOM, TOJHKO HY?KHO IIOMHUTH, UTO IPHU 3aiiMe u3
cTapIIero paspsijia B MiajuieM noiydaercs dea (102), a BoBce HE JIeCATb.

IIpu mpusemenun apobeit K 0OIIEeMy 3HAMEHATETIO0 HaM MOTPeOOBAIOCH
HaiiTH 3TOT OO 3HAMEHATEb U IIOTOM JIOMHOXKHUThH YHUC/IATENH Ha KO-
3 UIUEHTBI, HO TYT MBI CjerKa cxuTpuin. J[ejgo B TOM, 9TO, OYEBUIIHO,
1005 = 105 - 102, a 111102 = 11115 - 102, Tax uTO OOIIMM OyIET 3HAMEHA~
resb 11115 - 102 - 102 = 111100 (eciiu TYT 9TO-TO HEIIOHATHO, OTMETHTE JIJIs
cebst caenyoomuil (PakT: IPU JOMHOKEHUHM Ha CIMENeHd CUCTEMDL CHUCAE-
HUA TIKOJIbHOE <«JIONUCBHIBAHNE HOJIMKOB» paboraer B Ji000# cucreme, He
TOJIBKO B JlecaTu4Hoil ). Hucauresb nepsoii Apobu IPUILIOCH yMHOXKATH HA
11115, HO TOCKOJIBKY CaM 3TOT YHUCJUTEH OKa3aJICs MPOCTON €IMHUYKOM,
YMHOXKEHIE HUKAKUX IIPOOJIeM He BBI3BAJIO; BTOPOHl YUCIUTENb ¥ HAC OBLI
HE CTOJIb IIPOCT, azK JIBE eJMHUYKY (JeCaATUIHOe 3), HO JOMHOXKATD €r0 HAJI0
ob1710 Ha 103, TO €CTH TPOCTO JIONMUCATDL HOJIb, YTO MBI U CJEJIAJIH.

A renepnb maBaiiTe MOCMOTPHM, BO YTO MPEBPATUTCS B JBOUIHOU CH-
creMe ymhooicenue crogoukom. Ha crp. 153 Mbr ymomunasm, garo Jleiibnwnir
Ha3BaJI JECSITUIHYIO0 CHCTEMY POKOBOI OIMUOKOil Je/ioBeYecTBa; eCTh pPel-
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ITOJIOYKEHHE, YTO OH BBICKA3aJICs TaK, KOI/la YBUJEJ, CKOJIb IIPOCTO OKa3bl-
BaeTCs IIEPEMHOXKATH YHCJIa B JIBOUYHOI CUCTEMe.

Mpbr Hast€EMCsI, 9TO YUTATEIb [MOMHHUT, KAK ITEPEMHOXKAIOT CTOJIOMKOM
MHOTO3HAYHBIC JECAMUYHbIE TACTA: TO U3 HUX, UTO JJIMHHEE, BLIITUCHIBAIOT
CBEPXY, TO, YTO KOPOUYe — CHU3Y, U OTIEJIbHO YMHOXKAIOT BCE <«BEpXHEe»
9HCIIO HA KAXKIYI0 TU(PY «HUAKHETO», BBIUCHIBAA PE3YJIbTAT KAaXKIbIA pa3
Ha oy Iudpy JeBee, YeM NIpeabLAyINuil. B gBoMuHOI cucTeMe IpOMCcXo-
JIUT BCE TO K€ CaMOe C OJHIM HEMAJIOBAXKHBIM OTJIMYUEM: ITOCKOJIBKY P
BCEro JIB€, YMHOXKATh «BEPXHEE» UUCJIO MIPUXOIUTCS HA KAXKJIOM Iare Judo
HA HOJIb (3TO, KAK Mbl IIOHUMAEM, JIOBOJILHO IIPOCTO), JIUOO HA equHuUIly (TO-
K€, IPSIMO CKAYKeM, HUIEro CJIOKHOro). HysieBble Mernoukn MOXKHO IIHCATh,
MOXKHO H€ IIACAThH; YMHOXKEHUE Ha €IUHUILy CBOJIUTCs, OYEBUIHO, K MeEXa-
HUYECKOMY NePenuchi8aHulo IEPBOTo («BEPXHEro» ) MHOKUTE L. [IaBHOE —
HE 3allyTaTbCs CO C/IBUIAMU.

Hampumep, nomnpobyem [M€pEMHOXKUATH B JBOMYHONW CHUCTEME YHCJIA
4979 = 1100013 u 1319 = 1101,. Bemmcas yucsia apyr Haj ApPyroMm, yMHO-
JKIM TepBblil MHOXKuTEIb (1110001) cmagana Ha exuHuIy (TO €CTH HIPO-
CTO ILIEPEIHIIEeM ero KyJa CJelyeT), IOTOM Ha HOJb (9T0 eImé mnpoie —
BBIIUIIEM COOTBETCTBYIOIIEE KOJIMYECTBO HyJiell), IIOTOM €eIé /Ba pa3a Ha
enunniy (cm. puc. 1.12; ciesa). IlosryueHHBIH CTONOUK CIIOKUM K IOJLY TUM
10011111019; mpemocTaBUM YUTATETIIO CAMOMY YOEIUTHCS, YTO STOT OTBET
Bepen. CTpoUKy u3 HyJIell MOYXKHO HE IMUCATH, TOTIA CTOJOUK OYIeT BBITJIs-
JeTh Kak Ha puc. 1.12 cipasa.

1.3.3. /IBomvuHas JiorukKa

B nporpaMMupoBaHuu MblI YACTO CTAJIKHBAEMCS C IIPOBEPKAMH BCEBO3-
MOKHBIX YCA06UT, TAKAX KAK «HE CJIAIIKOM JIA JJIMHHAsA CTPOKa», «HE OKa-
3aJIcd U JUCKPUMHIHAHT OTPUNATEIbHBIM», «XBATUT JIU HaM OTBEJIEHHOTO
[IPOCTPAHCTBAaY, «CYIIECTBYET JIM HYKHBIN (ailyr», «BbIOpAJI JIU II0JIb30Ba-
TeJIb ITOT BapuaHT PabOThl WM JIPYTOit» U Ipotee; HAYAB IIPOrPAMMUPO-
BaTb, MBI OUY€Hb OBICTPO yOEIMMCsl, UTO BBIIIOTHEHUE JakKe CAMBIX IIPOCTBIX
IIpOrPAaMM OCHOBAHO Ha IIpoBepKax ycsosuii. IIpu arom camu ycioBus npej-
CTABJISIIOT CODOI A02UMECKUE BBIPANCEHUA, TO €CTh TAKNE BBIPAXKEHUSI, KO-
TOPBIE GHUUCAAIOMCA, & PE3YIBTATOM BBIYNUCICHUA CTAHOBUTCA A02UYECKOE
3HaAMEHUE — A0NHCH WA UCTNUHA.

Paznmesnr mareMaTnku, B KOTOPOM M3yYalOTCs BBEIPAXKEHUs TAKOTO POJA,
Ha3bIBACTCs MaTeMaTHUYeCKON JIOIMKOI; HaJ0 CKa3aTb, YTO 3TO JOCTATOY-
HO CJIOKHasl 00JIaCTb 3HAHMIA, BKJIIOYAIOIIas MHOYKECTBO HETPUBHAJIBHBIX
Teopwii, 1 Ha IIyOOKOEe H3ydYeHne MATeMaTHYECKOH JIOTMKH MOXKeT yHTh
BCs KU3HB. MBI B Halllell KHUTe PACCMOTPHUM TOJIBKO OJTHY M3 CAMBIX IIPHU-
MUTHUBHBIX COCTaBJIAIONINX MATEMATUICCKONH JIOTMKA — TaK Ha3bIBAEMYIO
anz2ebpy 080UYHOU N02UKU.
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Tabsmmna 1.7. OcHOBHBIE OMHAPHBIE JIOTHYIECKUE OIEPAIAN

ApryMEHTbI KOHBIOHKIIH A JAN3BIOHKIUA HNCKJI. NJIN HMILJIUKaIIUA
x Y &y, T Ay xVy TDY =y

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 1

ITo cBoeli cyTu JBOMYHASI JIOTHKA MOXOXKa Ha apudMETUKY, HO BMECTO
GECKOHETHOI0 MHOYKECTBA IHCET 3/I€Ch HCIIOJIB3yETCsl MHOXKECTBO, COCTOSI-
1miee Beero u3 AByx 3uadenuin: 0 (710xkp) n 1 (ncruna). Hag stuMu 3HaveHn-
SIMU OIPEJIeJIeHbl PA3HBIE OLEPAlUN, B Pe3yJbTaTe KOTOPBIX TOXKE MOJIyYa-
ercst 0 mwim 1. TToxkasyit, ojHa U3 caMbIX IPOCTHIX JIOTUYECKUX OLeparuii —
ompuuyarue, <He T», KOTopoe 0603HaYaeTCsd T; B KHUIAX MOYKHO BCTDe-
TUTH TakxkKe JApyrue obosHadeHusi, HanpuMep —z. Oneparyst oTpHUIAQHUS
MeHsIeT 3HaveHue Ha IIPOTUBOIOJI0KHOE, TO ecTb 1 = 0 u 0 = 1. ITocko/bKy
y Ollepaliyl OTPHUIAHNS BCETO OJMH apIyMEHT, TOBODAT, YTO OHA YHAPHA.

CaMbIMK U3BECTHBIME 1 YACTO yIOTPeSIsieMbIME JIOTHYECKUME HUHAP-
HBLMU OLIEPAIIUSIMHE, TO €CTh ONEPAIMSIMA J8YL APTYMEHTOB, MOXKHO CUH-
TaTh A02UMECKOE UAU U A02ULECKOE U, KOTOPBIE B MATEMATHKE HA3bIBa~
FOTCH TaKXKe QU3BIOHKUUEU U KOHBIOHKUUEU. «Jlornmaeckoe mimy Mex Iy
JIBYMsI JIOTHYECKUMU 3HAYEHUsIMU OyJIeT NCTUHHO, KOTJIa XOTsI OBl OJJHO W3
HCXO/IHBIX 3HAYEHUIT UCTUHHO; €CTECTBEHHO, OHH MOTYT ObITH MCTUHHBIMHE
OJIHOBPEMEHHO, TOT/Ia «JIOPMYECKOE NJIN» MEXKJLy HHUMHU TOXKE OCTAHETCS NC-
TUHHBIM. EJIMHCTBEHHBIH BAPUAHT, KOIJIA <«JIOTUIECKOE MJIM» OKA3bIBAETCSI
JIOXKHBIM — 9TO KOrJ[a 06a ero aprymeHTa JIoKHbL. «Jlorudeckoe n», Harpo-
THB, HICTUHHO TOT/Ia M TOJIBKO TOT/[a, KOIJa UCTUHHBI 00a €ro apryMeHTa, a
BO BCEX OCTAJIBHBIX CJLYYasX JIOXKHO.

Omnepanust «JIOTHIECKOrO UIn» OOBIYHO 0603HAYACTCS 3HAKOM «V», 4TO
KaCcaeTcsl Ollepalii «JIOTHIECKOr0 Ny, TO HauboJjIee HOmyIsapHoe 0003Hade-
HUE Jisd Heé — aMiepcas] «&», HO BO MHOIMX COBDEMEHHBIX YUIEeOHUKAX
9TY OIIEPALUIO IIOYEMY-TO IIPEIIOYUTAIOT 0003HAUATD 3HAKOM «A».

IToMrMO KOHBIOHKIMH U AU3BIOHKIH, JJOCTATOYHO 9aCTO BCTPEIAIOTCS
OLIEPAITIH UCKAIOUGIOULEE UAU U UMNAUKAUUA. «VIcKioualomee Wiy,
0603HATAEMOE 3HAKOM «», ICTUHHO, KOT/Ia UCTUHEH OJINH U3 €r0 apryMeH-
TOB, HO He 00a Cpa3y; 0T OOBIYHOIO «WJIN» ITA OEPAIUs OTIUIAETCH CBOUM
3HAYEHNEM JIJIsi CJIydasi O0OUX MCTHHHBIX apr'yMeHTOB.

Onepanust nmiunkanuyn (0GO3HAUAETCST «—» ) HECKOJIBKO 0O0JIee CJIOXK-
Ha Jis nonnManus. OHa OCHOBaHA HA IPHUHIMIE, Y9TO B PACCYKICHUSAX
13 HCTHHHBIX MOCBUIOK MOKET CJIEJI0BATH TOJIBKO HCTHHA, & BOT W3 JIOXK-
HBIX HOCBUIOK MOXKET CJIEJIOBATH UTO YIOJHO, TO €CTh MOYKET IOJLy IUThCSI
HCTUHA, 8 MOXKET — JIOXKb. UTOOBI HOHATH, OYEMY 9TO TaK, MOXKHO IIPH-
[IOMHUTb, 9TO JIAJIE€KO He BCE HAyJIHbIe TEOPHU OBLIN MCTHHHBIMHU, HO IIPH
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Tabauna 1.8. Bee Bo3MoKHBIE 1BOMYHBIE (DYHKITUH ABYX apryMEHTOB

x yl0 & > 2z < y & V | =73 « T — | 1
o 0o o 00 060 001 1 1 1 1 1 11
o 10 0 0o 061111000 0 1 1 11
1 0{0 0 1.1. 001 10 01 1 0 0 11
1140 1. 010101 01 0 1 0 1 01

9TOM 3aMeYATE]bHO UCIOIH30BAJINCH U JIa’Ke JIABAJIH TPABUJIBHBIE DE3YJIb-
TaThl. B yacTHOCTH, M3BECTHO, 9TO OpaThsd MoOHTO/IB(MDbE TOIHAIN B BO3IYX
[EPBbBIl B MCTOPUU BO3IYIIHBIA ITAP, HAIOJHUB €r0 JIBIMOM OT CMECH CO-
JIOMBI ¥ IIEPCTHU; COJIOMY OHU PACCMATPUBAJIU KaK PaCTUTE/IbHOE HAYAJIO
2KWU3HU, & IMEPCTh — KAK KUBOTHOE HAYAJIO, YTO, 10 UX MHEHUIO, JOJIZKHO
OBLIO TIPUBECTH K BO3MOXKHOCTHU ITOJIETA, U MOJIET JeliCmEumenvHo cocmo-
ANCA, HECMOTPsI HA TO, UTO KUBOTHOE W PACTUTEJIbHOE HAYAJIO K ITOMY He
UMeJIn HUKAKOro OoTHOIeHus. VlHadye ToBOPsi, 803MOHCHO NOAYWUMD abCO-
AN0MHO NPABUALHVIT PE3YALTNAM, OMMANKUBAACH O, GOCOAIOTMHO AOAHCHDIT
noculA0K. B cOOTBETCTBUM C 3TUM UMILIMKAIMS JIOXKHA JIUIIb B TOM CJIydae,
€CJIM €€ JIEBBII apTyMEHT — WCTHUHA, & TPABBI — JIOXKb (M3 UCTHHBI JIOXKb
CJIEJIOBATH HE MOXKET ), BO BCEX OCTAJIBHBIX CJIYUYAIX UMILUIUKAIUS CIUTACTCS
UCTUHHOM.

Ecimi ob6ozraunts MEOKecTBO {0, 1} GykBoit B2, To jormueckue orre-
panuyd JAByX ApryMEHTOB MOYXKHO PaCCMaTpPUBATL KakK Gymryuu, obJa-
CTBIO OIPEIEJICHUS KOTOPBIX sBjsiercs B X B (TO ecTh MHOMKECTBO Iap
{(0,0),(0,1),(1,0),(1,1)}), a obnactsio 3HaueHnit — camo B. ITockoabKy
00JIaCTDb OIpeiesIeHnsl JIOTHIeCKUX (DYHKINH KOHEeuHa, NX MOXKHO 33/1aBaTh
TabJINIIaMU, B KOTOPBIX B sIBHOM BHJIE YKA3aHO 3HAUEHUE JIJIsT KAXKI0r0 dJIe-
MeHTa U3 0bJiacTu onpejeseHus. Takne TaOIUTBI JJIs JIOTUIeCKUX (PyHK-
Wi HA3BIBAIOTCH MaAbAUUAMU UCTNUHHOCTNU; B YacTHOCTH, Tabsmia 1.7
COZIEPKUT TAOJIUIY UCTUHHOCTU JJI PACCMOTPEHHBIX HAMU KOHBIOHKIIH,
JIM3BIOHKIINHN, «UCKJIIOYAIONIEr0 WINy ¥ UMILTHKAIN.

ITockonbKy Jstorumdeckass MYHKIHS ABYX apryMEHTOB IIOJHOCTBIO OIIPe-
JIeJISIeTCsl CBOUMHU 3HAYEHUSIMU, KOTOPBIX ¥ HEE UeTHIPE, TO €CTh, MOMPOCTY
rOBOpsi, HADOPOM U3 YETHIPEX JTBOMYHBIX 3HAYEHUIA, MBI, IIPUIIOMHUB HAIIIH
3HAHUS KOMOMHATOPUKHU, MOXKEM 3aKJ/IIOYUTh, YTO BCETO UX CyIlecTByeT 16.
MHO0KeCTBO BCEX BO3MOXKHBIX JIOTHIECKHUX (DYHKIUI ABYX apryMEHTOB I10-
Ka3aHo B Tabsmmile 1.8, rie OHM yIOpsiIOYEHbI [0 BO3PACTAHUIO WX HADOPa
3HaYeHnit, KaK ecjau Obl HabOp 3HAYEHUH OBIT 3AIMUCHIO TBOUTHOIO THCTA.
Hauunaercs nepeuncienue ¢ pyHrnun «koucrtanta 0», KoTopas JOYKHA JIJTst
JIFOOBIX apr'yMEHTOB, & 3aKaHINBAETCs «KOHCTaHTOil 1», mim maemonoau-
eli — dyHKIMeH, KOTOopasi, HAIIPOTUB, HAa JIOOLIX apryMeHTaX WCTUHHA.

290t cnosa Boolean, mo mMenu anrmiickoro mareMaTuka, JI>kopszka Bysis, KoTopbrit
BIIEPBBIE NIPEIIOXKNI (HOPMAJIBHYIO CUCTEMY, U3BECTHYIO cefiuac Kak ajurebpa JIOTHKH,
unu 6yneBa anrebpa.
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Kak M0xXHO j1erko yoeauTbest, TabJInIa COMEPKUT, B IHUCI/IE IIPOUETrO, TOJIb-
KO 9TO PacCMOTPEHHBbIE HAMU KOHBIOHKIIWIO, JU3BHIOHKIIMIO, MMILIMKAIINIO
U <«HCKJIIoUaroliee uiany. Kpome Toro, B tabsmie 00HAPYKUBAKOTCS (DyHK-
muu x (Bcerjia paBHA NEPBOMY apryMEHTY, HE3aBUCHMO OT BTODPOIO) U Y
(Bcerga paBHa BTOPOMY apryMeHTY, HE3ABHCHMO OT MEPBOTO), & TaK¥Ke MX
orpunianus; pyHKIUM, 0603HAYEHHBIE KAK «|» U «|», HA3BIBAIOTCS COOTBET-
crBeHHO «crTpeska [lupcas u «mrpux [leddepasr u npencrasisitor coboit
OoTpunianue JU3BIOHKIUW U OTPpUIlaHNE KOHbIOHKITUN:

rly=xVy zly=z&y

Oyukins, 0003HAUEHHAST 3HAKOM <«=», HA3BIBAETCS IKBUBAJECHTHOCTBHIO:
OHA MCTWHHA, KOIJa €€ apr'yMeHThI PABHBI, U JIOXKHA, €CJIU OHU Pa3JINIAI0T-
cs1. Herpyamno ybeauThest, 9TO 9KBUBAJIEHTHOCTD MIPEICTABISIET COOO# OT-
puIaHue <«UCKIYapmero winy. Ocrarcs emé Tpu (PYHKINUN, 3TO «HM-
IUIHKAIMsT HA000pOT» («T <— Yy = Yy — T» ), a TakkKe dyHKIUU «OOJbIIe» U
«MeEHbIIIe», KOTOPBIE IIPEJICTABIISIOT CO0O oTpulianne uMmiinkanuii. toro,
HadYaB C KOHCTAHT, MbI IIepPEeYnCaInin PoBHO 16 dbyHKIMIA, TO eCTh BCe.

Ecin paccmorpers Jjiorndeckue pyHKIUNA TPEX apTyMEHTOB, TO 00J1aCTh
WX OIpeeeHnss — MHOXKeCTBO B X B X B — cocTtouT m3 BOCHMHU TPO-
ek {(0,0,0),(0,0,1),(0,1,0),...,(1,1,0),(1,1,1)}; kax caeucrBue, jJoruye-
ckasi (PYHKIMS TPEX apryMEHTOB OIpeesisieTcsi HabopoM U3 60CbMU 3Ha-
JeHmii, a Bcero Takux yHxumit 6ymer 28 = 256. B obmeM ciaydae Joru-
qeckasi QYHKIINASA N aPIyMEHTOB OIIPE/IeJIEHA Ha MHOXKECTBE MoIrHocTr 2™
U OIIPEJIEJISIeTCs YIOPSIOUYeHHBIM HADOpoM u3 2" 3HAUEHUIl, a BCEro TaKUX
bynkmmii, ogesnano, 22 . Tak, DyHKIHIT OT YeTHIPEX apryMeHTOB OKa3bl-
Baercs 2'0 = 65536, dyuxuuit or naTu aprymentos — 232 = 4294967296 u
Tak jasiee. Ecam B 3TOM ab3aie YTO-TO MOKA3AJIOCh HEMOHSTHO, Iie-
peunTaiiTe naparpad o KOMOMHATOPUKE; €CJN U ITO HE IMOMOIJIO,
0o0s13aTeJIbHO HallAuTEe KOro-HUOyab, KTO CMOXKET BaM OObSICHUTH,
4YTO TYT mpoucxonut. Jleno 31ech, pa3yMeeTcs, He B KOJIMIeCTBE (DyHK-
[[MiT; HO €CJIM BbI TYT Yero-To He IOHSIM, TO Y BacC OIPeIeJIEHHO eCTh IIPO-
OJ1eMBbI ¢ TpocTeiitieit KOMOMHATOPUKOM, & BOT 9TO YK€ HUKY/A He TOIUTCH.

Bepryprmmcs Kk byHKIUSAM IBYyX apryMEHTOB, OTMETHUM, UTO KOHbIOHK-
WS U JU3BIOHKIIAST BO MHOI'OM aHAJIOTUYHBI YMHOXKEHUIO U CJIOXKEHUIO: TaK,
KOH'BIOHKITUS C HYJIEM, KaK ¥ YMHOXKEHUE Ha HOJIb, BCETIA JAET HOJIb; KOHb-
IOHKIWSA C ¢IUHUTEH, KAK 1 YMHOXKEHUE Ha eIIMHUILY, BCETIa TaéT MCXOTHBIN
apryMeHT; JU3bIOHKIINS C HYJEM, KaK U CJIOXKEHUE C HYJIEM, TOXKE BCEria
AT UCXOJHBIN apryMeHT. 113-3a 9TOTr0 CXO[CTBa MaTeMaTHKH 9acTo B hop-
MyJIaX OIyCKAOT 00O3HAYEHNE KOHBIOHKIUH, OyIIb TO «T & y» Wil «x A Y»,
U THIIYT [IPOCTO «TY» WIN «T - Y». B gacTHOCTH:

rz-0=0 rz-1l==zx tVO0==2x ztV1=1
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3armoMuHATB 3TU COOTHOINEHU: He Ha 10! JlocTaToYHO BCIIOMHUTD, 9TO
O3Ha4YaeT KOH'BIOHKIINS WJIN JIUIBIOHKIIASA, U BCE YEThIPE ITPUBEJIEHHBIX CO-
OTHOIIIEHNST OKA3BIBAIOTCS COBEPIIEHHO OYEBUAHBI. B camom mesre, KOHb-
FOHKIMS PaBHA €IWHUIIE TOJHKO IIPU O0OWX €IMHUYHBIX apryMeHTaX, TakK
YTO €CJIN OJINH M3 apryMEHTOB KOHBLIOHKITUN PABEH HYJIIO, TO KAKOB ObI HU
OBITT BTOPOI, BCsT OHA BMECTE yrKe equHuIeit e cramet, T.e. - -0 = 0; B TO
2Ke BpeMs €CJIU OJIMH U3 €€ apI'yMEHTOB Y2Ke 3aB€JIOMO eJIMHUIA, TO HYKHO,
9TOOBI BTOPOI OBLIT € TUHUIIEH, TOT/IA U BCSI OHA OKAXKETCsT eUHUTIeH, HHAYTe
oHa OyIeT HyJEM; TO €CTh IIPU OJHOM M3 apryMEHTOB 3aBEIOMO €IUHITTHOM
KOH'BIOHKIIUS PABHA BTOPOMY apryMeHTy: & -1 = . AHAJIOrUYIHO eCJIu OJIUH
U3 apryMeHTOB JU3bIOHKIINU 3aBEJOMO €JIMHUYHBIN, TO 3TOr0 JOCTATOYHO,
¥ B HOJIb €€ y2Ke He IIPeBPaTuTh, T.€. £V 1 = 1; Hy a ecjin OJlMH U3 apryMeH-
TOB AU3BIOHKIINA — HOJb, TO 9TO €€ He MPUTOBOP, BEIb BTOPOIl MOXKET
0Ka3aThCd eJIMHUIIECH, U TOT/Ia OHa Bcs Oyier enunaureit: x V0 = x.

Toumo Tak ke He HYKJIAIOTCA B 3alIOMUHAHUN COOTHOIIEHNUSI, TO3BOJISI-
IOIEe PACKPBIBATL CKOOKU B BBIPAYKEHUSIX, COCTOSIINX U3 KOHBLIOHKIINAM,
JA3BIOHKIINNA U OTPUIIAHUA:

(xVy)z=z2Vyz (zy)Vz=(xV2)(yVz)

[TepBoe cooTHOIIIEHNE TIOJIYYIAETCST U3 PACCYKICHUS «IJIsi HICTHHHOCTA BCE-
0 BBIPAXKEHUsl CJIeBa HEOOXOIUMO M JIOCTATOYHO, 9TOOBI XOTsi ObI OJHA U3
JIBYX IIEPEMEHHBIX T U Y ObLIa UCTUHHA, TPH TOM YTOOBI ObLIa HCTHHHA, 16~
peMeHHast z; HO 9TO TO K€ CaMoe, KaK eCJI CKa3aTh, YTO HAM HY2KHO, ITOOBI
UJIM OKA3aJIUCh OJJHOBPEMEHHO UCTHHHBIME T U 2 (UCTHHHAA T CIEIaeT UC-
TUHHON CKOOKY, 2 JIOJI?KHA OBITh UCTUHHOW, NHAYE KOHBIOHKITUS HE MOYKET
ObITh UCTUHHON), WJIM [0 TeM K€ IPUYUHAM JIOJKHBI OBbITH OJHOBDEMEH-
HO UCTUHHBIMHU § U Z». BTOpOE COOTHOIIEHUE IMOJIyIaeTCs PACCYKICHUEeM
«UCTUHHOCTD BBIPAXKEHUsI MOTYT 0DECII€YUTh UM UCTUHHOCTD Z, UJIA OJIHO-
BpEMEHHAs] UCTUHHOCTb T W Y; 9TO TO JKE€ caMoe, KaK CKa3aTb, 9TO Yy HAC
JOJI?KHBI OBITH OTHOBPEMEHHO NCTUHHBIMU JIBE CKOOKH, TPUYEM UCTUHHOCTH
[1ePBOIl U3 HUX MOXKET 00eCIeYnTh JIMOO T, OO0 2, & UICTUHHOCTH BTOPO —
b0 Yy, mbO z».
[TpuBeném emé HECKOIBKO JIEMEHTAPHBIX COOTHOIEHUH:

S|

r&x==x rVrr=2x =0 xVvVT=1 =z
Ux, pazymeercst, Toxke He HYKHO 3a1oMUHATH. COOTBETCTBYIOIIHIE PACCY K-
JIEHUsI TIpeJjIaraeM YUTaTe 0 HAWTH CAMOCTOATEIBHO.
OTaebHOrO yIOMUHAHUS 3aC/Iy?KUBAIOT TaK HA3BIBAEMBIE 3aKOHbLL ¢
Mopeana:
TVy=7&7 2&y=7TV7y

HO‘IeLly—TO TO O6CTO$IT€JH>CTBO7 9TO 3THU COOTHOMICHUA ABJIAIOTCA UMEHHBL-
MU, TO €CTb HOCAT UM 4YeJIOBEKa, AKOOBI UX OTKPbLIBIIET'O, HaroHdeT Ha
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MHOTUX HOBUYKOB U3PSJIHLIA CTPaX; YK €CJIU 3TU COOTHOIIEHUSI KOMY-TO
oTpebOBaAIOCh «OTKPBLIBATLY, Ja €IME€ 33 ITO OTKPHITHE COOTHOIIEHUS Ha-
3BaJIM IMEHEM TOTr0, KTO UX OTKPBLI, TO TYT Y2K TOYHO 0e3 3yOpEKKN HIKAK.
Mexty TeM 371eCh Ha camom deae 8CE cosepuienio aremenmapno. Ilepsoe
cooTHOIIEeHHE: «ITO HAM HYXKHO, YTOOBI CII€JATH JIOYKHON U3 bIOHKITUIO!
Ecsiz xoTst 661 OffuiH aprymMenT Oy1eT UCTUHHBIM, TO OHA BCsI CTAHET MCTUH-
HOIf; CJIEJIOBATENIBHO, JJIst €€ JIOXKHOCTU TpebyeTcs, YToObl 00a apryMeHTa
OBLIN JIOKHBIMHU, TO €CTh U T OBLT JIOKHBIM, U ¥ OBLIT JIOKHBIM». BTOopoe
cooTHOIIeHnE: «IT0 HAM HYXKHO, 9TOOBI CIeaTh JIOKHON KOHBIOHKITUIO?
OueBHIHO, TOCTATOYHO, YTOOBI XOTsi ObI OJINH U3 €€ ApryMEHTOB ObLI JIOXK-
HBIM». BOT BaM 1 BCe «BeJIMKUE U yKACHBIE» 3aKOHBI je¢ Moprana.

B zakumiouenne 0630pa ABOMYHOM JIOTUKHU JAJUM OJHY PEKOMEHIAIUIO.
Ecim Bam mpumioch pemath 3a7ady, B KOTOPOH JTaHa HeKas JIOTUIecKas
dopMmysIa U ¢ Heil YTO-TO IIpeJIJIaraeTcs CIesIaTh, TO JUIs Hadaja yoeaurecs,
910 B (DOPMYJIe IPUMEHSIOTCS TOJBKO KOHBIOHKIINS, TU3BIOHKIINAS U OTPHU-
manue. Kenm 310 He Tak, HEMeJIEHHO n30aBbTECh OT BCEX OCTAJBHBIX 3HA-
KOB OIlepaIyii, CBeJIsi UX K HEPBBIM TPEM; OTMETHM, UTO ITO 6C€20a MOXKHO
cnenarhb. Bo3pMém, HapuMep, 3araJ0vunyo uMIIuKamio. s e€ ucTun-
HOCTH JIOCTATOYHO, YTOOBI IEPBbIN apryMeHT ObLI JIOXKHBIM (Beb U3 JIKU
MOZKET CJIEIOBATDH YTO YTOJHO); TOYHO TAK K€ JOCTATOYHO, YTOOBI BTOPOMH
apryMeHT ObIJI ICTUHHBIM (BeJlb HCTUHA MOYXKET CJIEJIOBATH KaK U3 UCTUHBI,
Tak u u3 jeku). omydaem, 9To

r—y=TVy

Toumo Tax ke, €CJIM BaM BCTPETUIOCH «MCKJIIOTAIONIEe UMy, 3AMEHUTE €0
OJIHMM U3 CJIEJIYIOIUX CIIOCODOB: «OJWH M3 apryMEHTOB JOJI2KEH OBITH UC-
TUHHBIM, HO HE JIB& OJHOBPEMEHHO» WU <«HY2KHO, ITOOBI OJUH OBLT JIOXK-
HBIM, JAPYTOi UCTUHHDBIM, WX HA0OOPOT»:

@y =(vVy)(ry) T®y=ayVTYy

3aMeTuM, 9TO U3 IIEPBOTO PACKPBITHEM CKOOOK IIOJIyYaeTcsi BTOPOE:

(xVy)zy) =(xVy)(TVY) =2TVYZVaryVyy=ayVTy

Mexay npo4nM, B aHaIOrM4HOM BUAE MOXHO 3anmMcaTh BoobLe Ntobyto nornyeckyto
hYHKLMIO OT NPON3BOJILHOrO KOJINYECTBA NEPEMEHHbIX, MPOCTO MOCMOTPEB Ha €€ Tab-
nuuy nctuHHocTu. Beibpas Te cTpokm, rae 3Havenue dyHkuun — 1, Mbl gns Bcex
TaKNX CTPOK BbINUCbIBAEM KOHBIOHKTbI, COCTOSALLMNE N3 BCEX MEPEMEHHbIX, MPUYEM
Te, KOTOpble B 3TOIl CTPOKE PaBHbl HYJIIO, B KOHBIOHKT BXOAAT CO 3HAaKOM OTpuLa-
Husi. Bce nonyyeHHble KOHBIOHKTbI (KOTOPbIX BYAET CTOMBKO, Ha CKOJIbKUX Habopax
nepemeHHbIx byHKLNS paBHA efUHULE) 3anNnCbiBaeM Yepe3 3HaK AnsbroHkuun. Ha-
npumep, ans crpenku Mupca cooTseTcTByoWas 3anucb byaeT cocTosiTb U3 OQHOrO
KOHBIOHKTa Ty, a ans wrpuxa Llledpepa — n3 Tpéx koHbroHkTOB TY V TY V 2y. Ec-
N Ke, K MPUMepY, Mbl PacCMOTPUM byHKLMIO Tpéx aprymenToB f(z,y, z), koTopas
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paBHa eAnHULEe Ha HeTbipéx Habopax {(0,0,0), (0,0,1),(0,1,1),(1,1,1)}, a Ha Bcex
ocTafbHbIX Habopax paBHa HYJIO, TO COOTBETCTBYIOLLEE BbIPaXKeHNE ANS 3TOW PyHK-
uun byaeT BoIrNAaeTh Tak: TPz VITYz VITyz V xyz. Takas dhopMa 3anucn A0rn4eckoi
byHKLNMN Ha3bIBAETCS AU3bIOHKTUBHON HOpMasbHON ¢hopmoii (JHD).

1.3.4. Buabl 6ecKOHEYHOCTH

MarepuaJs sToro naparpada MOKeT HOKa3aThCs BaM CJIMIIKOM <«3ayM-
HBIM>»; CJIEJyeT MPU3HATH, 9TO K TPAKTHIECKOMY ITPOTPAMMUPOBAHIIO BCE
9TO NPSIMOrO OTHOINEHWSI HE WMEET, WJIM, TOYHee IOBOPsi, MPOrPAMMUPO-
BaTh MOXKHO 0e3 sroro. K coxkasiennio, ecjam BbI IPOIyCTUTE ITOT IHapa-
rpad, To ciemayromue maparpadbl STOH TJIABbI, B KOTOPBHIX PACCKA3BIBAETCS
PO AJITOPUTMBI ¥ TEOPUIO0 BBIYUCIUMOCTHU, BBl TOXKE He MONMETe; HO ec-
JIX MaTeMaTHKa BaM Yy2>Ke Ha/loeJla, Bbl MO2KeTe CIIOKOITHO MIPOITyCTUTH UX
Bce. HukTO He MeraeT BepHYTHCS CIOJa MTO32Ke, KOIJIa BbI Oy/ieTe K 9TOMY
roToBbl. Eciin BBl JI€HICTBUTEILHO PEIIUTE MPOILYCTUTH OCTATOK «MaTeMa-
THUYECKOI» IJIaBbl, 3AIIOMHUTE TOJILKO OJHY Belllb: TEPMUH «aJITOPUTM» Ha
CaMOM JieJie U3PSAIHO CJIOKHEe, YeM O HEM IPHUHSATO IyMaTh. B gacTHOCTH,
onpe/ieJIeHUsl AJITOPUTMA HE CYHIECTBYyeT U CYyIIeCTBOBATh HE MO-
XKeT, mpu4€M BOOOIIle HM B KAKOM BHJI€ M HU B KAaKOM CMBICJIE.
O ToMm, TIOYEMY 3TO TaK, pACCKa3bIBAETCs B CJEYIONEeM maparpade.

Beprémcst k mHaremy mpemnmery obcykaeHusi. VI3 mMKOJIBHOTO Kypca Ma-
TEeMATUKM Mbl 3HAEM, 9TO, HAIIPUMED, YUCEJI CYIIECTBYET «OECKOHEYHO MHO-
ro»; 9TOT (aKT BLIPA2KAETCHA B TOM, UTO, CKOJIb Obl OIDOMHOE YHCJIO MBI
HU B3sJTH, MBI BCEI/Ia MOXKEM TPUOABUTH K HEMY €IMHUILY, [MOJIYIUB UUC-
JIo emé 66sibIee. B 1mKojie 0OBIYHO 9TUM ¥ YJIOBJIETBOPSIIOTCS, HO B Kypce
BBICITIE}l MATEMATUKU IIPUXOIUTCH OTMETUTH, YTO DECKOHEYHOCTU ObIBa-
10T pasHble. «HanMenbmrasy n3 HUX — 9TO Tak Ha3bIBaeMas CHEMHASA
becKoOHEUYHOCTND; MHOXKECTBO CUATAETCH CYETHO-OECKOHEUHBIM, €CJIM €ro
3JIEMEHTHl MOXKHO IE€PEHyMepOBaTh HATYPAJIbHBIMU YHUCJIAMU B KaKOM-TO
nopsiake. [Ipocreimmuit mpuMep CIETHON OECKOHEIHOCTH — CaMoO IO cebe
MHOXKECTBO HATYPAJIbHBIX YHCEJ: YUCTY | MBI JIa UM HOMEp MEPBBIN, UnC-
JIy 2 — HOMep BTOpPOH M Tak jasee. MHOXKECTBO TEJIBIX Yucel (B KOTOPOE,
Haps/Ly C HATYPAJIbHBIMU, BXOJAT TAKXKE HOJIb U OTPHUIATE/IbHBIE IIeJIbIE, TO
€CTh «HATYPAJbHBIE C MUHYCOM» ) TAK¥Ke SIBJISIETCH CIETHO-OECKOHEUHBIM:
HAIIPUMeP, MOYKHO IIepBBIii HOMep oTAarh duciay 0, BTOpoil HoMep — d4uc-
ay 1, Tperuit HOMep — uuciay —1, yucia 2 U —2 MOJIy9aT COOTBETCTBEH-
HO YeTBEPTHI MW MIATHI HOMEpA, M TaK JaJjiee; KaxKJoe IMOJOKHUTETbHOE
YUCJIO Kk IIPU 9TOM IOJIydaeT HoMep 2k, a KaxKj0e OTPULATEIbHOE YUCTIO
—m — HoMmep 2m + 1 (manpumep, uncso 107 nomyuur nomep 214, a wuc-
g0 —751 — momep 1503). MHOKeCTBO “EmHbix HATYPAJIBHBIX YHUCE] TOXKE
CYETHOE: YHUCJIO 2 MOJIydYaeT HOMEp IepBbIil, unciio 4 — HOMep BTOpOii, u
TaK /10 OECKOHEYHOCTH, TO €CTh KaXKJI0€ YUCJIO BUIA 27 MOJIyYaeT HOMED Nn.
[Tonygaercsd, 9T0 HATYPAJIBHBIX YHCEJT POGHO CMOALKO dice, CKOJIBKO Ha-



§ 1.3. Tenepp HEMHOIO MaTEMaTHUKI 171

TYPAJILHBIX YETHBIX, U, C APYTOU CTOPOHBI, POBHO CMOABKO IHCE, CKOJIBKO
BCex 1eIbiX. «KommiaecTBo» HATYpaTbHBIX UNCET MATEMATUKH OD03HAYAIOT
cumBosioM R (unraercs «ajed-HysIb» ).

Mpy BHMMATENBHOM PaCCMOTPEHUM OKa3bIBAETCS, YTO MHOXECTBO PaLMOHasb-
HbIX Y1CeN, TO €CTb YNCeN, NPEACTaBUMbIX B BUAE HECOKPATUMOl Apobu %, roe m —
Lenoe, a n — HaTypaJibHOe,— TOoXe CHéTHoe. YUTobbl nx 3aHymepoBaTh, NpeacTaBbTe
cebe KOOPAMHATHYIO MONYMAOCKOCTb, FA€ MO rOPU3OHTANILHON OCU OTK/IafbIBalOTCS
3HaYeHUs 3HameHaTens Apobn — HAMOMHUM, TaKOBbIE JOMXKHbI BbITh HaTypasibHbI-
MU, TO €CTb HAYMHATHLCS C €AVHNLbI,— a MO BEPTUKAbHON OTKNAALIBAOTCSA 3HAYEHUS
qyncnunTens. VIHaqe rOBOPsA, HAM HY>XHO NPpUAyMaTb HEKYHO HyMepaLunto Ans Leno4mnc-
NEHHbIX TOYEK KOOPAWHATHON MAOCKOCTMN, NeXaLMx CrpaBa OT BepTUKaabHOW ocu,
MpyY 3TOM HYXXHO, 4TOBbI B HYMEPaLMIO KaXKJOe YUC/IO MOMano TOJIbKO OAWH pas,
TO ecTb, Hanpumep, Apobam 1, 2, 2 u T.4. NpUNMCbIBaTL PasnMuHbIe HOMEpPa He
HY>XHO, Befb 3Tu Apobu obo3zHavatoT ogHo U To Xe vncno. Bnpouem, ato kak pas
MPOCTO: NPV HyYMepaLuu ClenyeT, BO-NEPBbIX, NMPOMNYCKaTb BCE COKpPaTUMbIE Apobu,
a BO-BTOpPbIX, BCe Apobu ¢ yncnutenem 0, Kpome caMoii nepsoii Takoli gpobu — %
koTopast byget obozHaveHuem Hynsi. lNpocTeliwnii npymep Takoli HymMepauumn CTpo-
UTCS <YroNkamu», pacxofsawuMncs oT Hadana koopamHat. Homep nepsbili Mbl aa-
Aum apobu 2. Ha nepebiii «yronok» nonagyT apobu 1. 2 n =, Ho Apobb I Mmbl,
KaK [OroBOPUINCH, NPOMYCTUM, a BOT ABe ocTasbHble (Yncna 1 n —1) nonyyat Ho-
Mepa BTOpOii n TpeTwii. [lBurasicc BRONbL CNefyloLero «yronka», 3aHymepyem: 2
(Ne4), 2 (Ne5), 3 (nponyckaem), 5+ (Ne6) n =2 (Ne7). Ha cnepytowem nocne 31070

«yrosike» Mbl yxke Oyfem BbIHY>XXAEHbI NPOMYCKaTb COKpaTUMble Apobu: % (Ne8), 5
(nponyckaem), 5 (Ne9), 9 (nponyckaem), <t (Ne10), 52 (nponyckaem), =2 (Ne1l).
Mpogonkas npouecc «Ao0 BECKOHEYHOCTW», Mbl MPUMULIEM HaTypajibHble HOMepa
BCEM paUNOHANbHbIM YUCNaM.

I_Ipe,u,no>KeH|/|e «ApPOAO/HKATb npouecc Ao DEeCKOHEYHOCTU» MOXKET NoKa3aTbCs
HEKOHCTPYKTUBHbLIM, BEAb B HALLEM PACNOPAXKEHUN HET N HE MOXKET bbITb «beckoHey-
HOro» BPEMEHN, HO B AaHHOM Ciny4ae 6eCKOHe'—|HOe BpPeEMSA HaM N HE HY>XHO. Ba)KHO
TO, YTO KakoBO 6bl Hn 6bl!70 pPaynoHasibHoOe HYUC/10, Mbl CMOXXEM YCTAaHOBUTD, Kakoli
MMEHHO HOMEP OHO UMEET B Halueii Hymepauyuy, NPUHEM CAenaTb 3TO Mbl CMOXXEM
3d KOHEYHO€E BpeMs, CKOJb Obl «3aKOBbIPpUCTOE» HYUCNO HAaM HWN Aann.

Mo>KHO OY€eHB JIErKO JOKA3aTh, YTO MHOXKECTBO beckoHeuHbT decs-
muuwnsiz dpobeti (To ecTh TexX caMbIX HPPAIHOHAIBHBIXS) UHCes) CYET-
HBIM HE SIBJISIeTCs. B caMoM Jiejie, IyCTh MbI MPUYyMaJ HEKYIO HyMe-
panuio 6eCKOHEUHBIX JeCATUIHBIX 1pobeit. Paccmorpum Terneps, Hanpumep,
Jpo0b, UMEIOIILY IO HYJIEBYIO TEJIYIO YaCTh; B KAUeCTBe €€ mepBoii nudpbl 1Mo~
CJT€ 3aITATON BO3LMEM JII00YIO UG PY, KPOME TOi, KOTOpast SIBJISI€TCS IEPBOi

mudpoit B apodbu Nel; B KadecTBe BTOPOil — JIIOOYIO, KPOME TOM, KOTOpas

30Ha Beakwmil crydaii HAIIOMHIM, 9TO UPPAUUOHAALHBLM HA3BIBACTCS THCIIO, KOTO-
poe He MOXKeT OBbITh IIPEJICTABJIEHO B BHUE Jpobu %, rjie m — IeJIoe, a N — HATYPaJIbHOE;

IPUMEPOM TaKOT'O UHCJIa MOJKET CITy’KuThb /2. OdeHb BayKHO HE JeJaTh IIPU STOM Pac-
IPOCTPAHEHHYIO, HO OT 9TOrO HE MEHee UyJOBUIIHYIO OLIUOKY, 3alUChIBas B «UPPALAO-
HaJbHBIE» BCE OECKOHEUYHBIE NECATUYIHBIE NPOOU, TaKhe KaK % uan % «BeckoneyHOCTB>
ePUOAMYECKUX JpObeil Ha caMOM Jiejie OOYCJIOBJIEHA BBIOOPOM CUCTEMBI CYUCJIEHHS U
He UMeeT HUKAKOI'O OTHOINEHHUs K CBOMCTBY dYHC/Ia KaK TaKOBOI'O; TaK, B CUCTeMe CHUHUC-
JIeHusi 110 OCHOBaHHIO 21 06e ymoMmsiHyTble Apobu OyayT MMeTh KOHe4HOe «21-m4yHoe»

Ipe/ICTaBJIEHNE, TOT1a KakK % OKaXKeTCsl IPOOBI0 DECKOHEYHOI.
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sIBJISIETCsl BTOPOIl 1udpoit B apodbu Ne2, u tak masee. [losyuennast 1pobb
Oy/eT 3aBeIOMO OTJINYATHCS OT KadHcdoll ApOoOU U3 MOMABIINX B HAILY HYy-
MepaIio, BeJb OT Ipo0U ¢ TPOU3BOJIBHBIM HOMEPOM 7 OHA OTIMIAETCS 110
MeHbIeit Mepe 1udpoil B n-HOi mosunun mocse 3ansToii. [logyaaercs, aTo
B Hameil (GeckoHeuHoIt!) Hymepanuu sTa HOBas IpoOb HOMepa He MMEeT,
NpUIEM ITO HUKAK HE 3aBUCUT OT TOrO, KAK KOHKPETHO MBI IOIBITAINCD
3aHyMepoBaTh JIpobu. HeTpymHO BUIETH, UYTO TAKUX «HEYITEHHBIX» JIPO-
Oeit — OeCKOHEYHOE KOJIMYECTBO, XOTs 3TO HE TaK y2K BakHO. VlTak, HUKa-
Kas HyMepaIys He MOYKET OXBATUTD BCE MHO2KECTBO DECKOHEUHBIX JIECATUY-
HBIX Jipobeit. [IpuMenénnast 3/1ech cxeMa JI0Ka3aTesbCTBA HOCUT HAa3BAHUE
KAHIMOPOBCKO20 dUA20HANBHO20 MemOoda B YeCTh IIPUIYMABIIEro eé
HeMmerkoro maremMaTnka ['eopra Kamropa.

loBopsT, 9TO MHOXKECTBO OECKOHEUYHBIX JIECATUYIHBIX Mpobeil mmMeer
MOIITHOCTh KOHMUHYYM; MATEMATHKH OOO3HAYAIOT STO CHUMBOJIOM Np
(«aned-onums ). YT0ObI MOHATDH, HACKOIBKO 3TO «MHOIO», IPOBEIEM HEKHI
MBICJIEHHBII SKCIIEPUMEHT, TeM 00Jiee 9TO €ro pe3yJbTaThbl HAM IIPUTOISITCS
[P PACCMOTPEHUHU Teopun ajaroputmoB. llycTs y Hac ecTh Hekuit aadga-
8UM, TO €CTb HEKOE KOHEWHOE MHOXKECTBO «CHMBOJIOB», YeM ObI 9TU CHUM-
BOJIBI HU OBLIN: 9TO MOTYT ObITh OyKBBI, IU(PHI, BOOOIIE JIIOObIE 3HAKH,
HO C TAKHUM 2K€ YCIIEXOM 3TO MOTYT OBITH BOOOIIE 3JIEMEHTHI JII0OO# IpH-
POJIBL, JIUIIB ObI MX OBLIO KOHEYHOE MHOXKecTBO. O603HaUNM ajidasur OyK-
Boit A. PaccMoTpuM Tereph MHOYXKECTBO BCEX KOHEYHBLLT TEMOYEK, COCTAB-
JIEHHBIX U3 CUMBOJIOB ajipaBuTa A, TO €CTh MHOXKECTBO KOHEYHBIX HOCIIEI0-
BaTeJILHOCTE BUJIA A1, A3, A3, . . . Ak, TJe KaxKioe a; € A. Takoe MHOXKeCTBO,
BKJIIOUAlomIee B cebs ILycTyo 1enouky (menouky gyussl 0), obosnagaor A*.
Herpymo Bumers, 4T0, KOJIb CKOPO ajdaBUT KOHEUEH M KaXK/asd OTIe/Ib-
HO B3Tasl IIEII0YKA TOKE KOHEUHA (XOTs WX JUINHY MBI HE OIDAHUIMBAEM,
TO €CTh MOXKHO PACCMATPHUBATD IENOYKHU JJIMHON B MUJLIMAP, CHUMBOJIOB, B
TPUJUIMOH, B TPUIJIMOH TPUJIJIMOHOB U TAK JaJiee), BCE MHOKECTBO IENOYeK
OKazKeTcst CIETHBIM. B camoMm jeste, IycTh asiaBUT BKIIIOYAET 72 CHMBOJIOB.
[Iycras nenouka mosyaut HOMED 1; IENOYKA U3 OJHOIO CHMBOJIA ITOJIYIaT
HOMEDA € 2 110 1 + 1; IEeN0YKN U3 ABYyX CHMBOJIOB, KOTOPBIX B OOITEH CI0XK-
Hoctn n?, moyyar HoMepa ¢ n + 2 no n? + n + 1; aHajorudHO HOMEpa
IENOYeK U3 TPEX CUMBOJIOB HAUHYTCS ¢ N2 + n + 2 1 3aKOHYATCH HOMEPOM
n3 +n? 4+ n+ 1 u TaK Janee.

Paccmorpum  Temeph  andaBUT, COCTOSIMUN W3 BCEX CHMBOJIOB,
KOT/Ia-nb0 MCHOJIB30BABIINXCS B KHATAX Ha 3emiie. BKIIOYUM Tyja Jia-
TUHUILY, KAPUJLIUILY, TpedecKkuil ajadasut, apabCKue MUChMEHA, SKI0TUIe-
cKHe a30yKH, HCIIOJIb3yeMble B T'PDY3HMHCKOM M apMSHCKOM SI3bIKE, BCE K-
TaficKue, SIOHCKNE U KOpeficKue meporyindbl, BABUJIOHCKYIO KJIHMHOIIUCH,
neporiinduky apeBHero Krunra, ckaHIMHABCKHE PyHBI, H00aBUM UM PHI
U BCE MaTeMaTUYeCcKHWe 3HAYKH, IOJyMaeM HEKOTOPOe BpeMs, He 3a0bLiIn
JII 9ero-Hubyab, JOOABUM BCE, YTO IPHUIOMHHUM HJIM YTO HAM [IOCOBETYIOT
3HAKOMBIe. fICHO, 9TO Takoi#l cymep-ajadaBuT, HECMOTPS HA €0 JIOBOJBHO
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BHYIIIATEJIbHBIE pa3Mephl, Oyjer Bcé ke KoHedeH. OOo3HaUnM ero OyKBOit
V u mOCMOTDPHM, YTO y HAC B PE3YJIbTaTe IONAJAET B MHOXKECTBO IIEIIOYEK
V* (HAIIOMHUM, IIEIIOYKH Mbl TOKE PACCMATPUBAEM TOJHKO KOHEUHBIE).

OueBHUIHO, B 9TO MHOYXKECTBO YIOJsIT BCE KHUTHM, KOTJIAa-JMO0 HAIUCAH-
Hble Ha 3emiie. Majio Toro, Tyjia ¥Ke HOMaIyT BCe KHUIH, KOTOPBIE enlé He
HAIMCAHLI, HO KOTIa-HuOyIb 6yayT?!; Bce KHUIH, KOTOpbIe HUKOTIa He Obl-
Jin ¥ He OyJIyT HAIMCAHBI, HO TEOPETUIECKU MOTJIA Obl OBITH HAIMCAHBIL; &
paBHO u TakKue, KOTOpre HHUKTO M HUKOI'/Ia He CTaJl 6bI ImmcaThb — Ha.IIpI/I—
Mep, BCe KHUTH, TEKCT KOTOPBIX IIPEJICTABISIET CODON XAOTHIECKYIO TIOCIe-
JI0BaTEbHOCTb CUMBOJIOB U3 PA3HBIX CUCTEM MMUCbMEHHOCTH, TJ€ HEMEITKAsT
OykBa «B» coceicTByeT C JOPEBOJIIOIIMOHHON PYCCKON «ATh», a SIIOHCKUE
reporyndbl TTepeMeXKAIOTCsI BABUJIOHCKON KJIMHOIUCHIO.

Ecsim Bam u sTOTO Mauio, mpejcraBbre cedbe KHUTY TOJIIUHON B PAIIyC
CoJiHeYHOIT CHCTEMBI, & JUATOHAJIBIO JIMCTAa KAK OT HAC JI0 COCEIHEN rajiak-
TUKW, TIPA STOM HAOPAHHYIO OOBITHBIM 12-M MIpudTOM; SICHO, 9TO (PU3MIe-
CKHU TaKylO KHUTY C/eJIaThb HEBO3MOXKHO, HO, TEM HE MeHee, B MHOXKECTBO
V* BOUJET HE MPOCTO «3Ta KHUTA», B HETO BOMJIYT 6CE MAKUE KHU2U, OT-
JIMYAIONIHECST JIPYT OT JIpyra XOTs Obl OJHUM CHUMBOJIOM. V He TOJBKO 9TH,
Beenennas Benp Geckoneuna! Kto mermaer mpegcraBuTh cebe KHUTY pa3Me-
POM B MUJLJIHAP/L CBETOBBIX JieT? A 6ce Takue KHUTH?!

Ecau Barme BooOpakenue eré He a0 cHOsI, BAM MOXKHO TOJIBKO IIO-
3aBUOBATL. M mOCje BCEro 3TOTrO MBI BCIIOMHUHAEM, 9TO MHOXKecTBO V*
«Bcero Juilby cuéraoe! YTobbl MOIyINTh KOHTUHYYM, HAM HAJ0 pac-
CMaTpUBaTh HE MPOCTO KHUTHM HECYPA3HO OIPOMHBIX Pa3MepOB, HAM ITOTpe-
OyItoTCsT beckonedrble KHUTH, TAKHE, Y KOTOPBIX BOODIIE HET pasMepa, KOTO-
pble HUKOT/Ia He KOHYAIOTCS, CKOJIBKO OBl MbI HU JIBUTAJIMCH BIOJIb TEKCTA;
B CpaBHEHUU C 9TUM KHHUTa (DOPMATOM B MUJLIMAPJ] CBETOBBIX JIeT OKA3bIBa-
ercs 9eM-TO BpoJie JIeTCcKoi urpymku. [Ipuaém cama Takas «6eCKOHETHAsT
KHUTa», OTJIEJBbHO B3sTasl, €Ié He JaéT KOHTUHYYMa, OHa BeJlb BCErO OJTHA;
HeT, HaM HY>KHO PacCCMOTPETh BCe OECKOHEYHbIe KHWUTH, U BOT TOIJa
MBI YBUJMM, 9TO PACCMATPUBAEMOE MHOXKECTBO (6ECKOHEYHBIX KHUI') UMEEeT
MOIITHOCTh KOHTHHYYM. BOT TOJIBKO HE BITOJIHE TIOHSITHO, KAK MMEHHO MBI
cobupaeMcst 9T OECKOHEUHBIE KHUI'M «PacCMATPUBATBY, OCOOEHHO IPSIMO
BO BCEM MX MHOT00OPA3UM, €CJIU MBI JlayKe 00HYy TaKylo KHUTY IIPEJICTABUTH
cebe TOJIKOM He MOKEM.

313 1ech BCTpevaeTCst OMEBUIHOE BO3PAYKEHHE, UTO B GyIyIEM MOTYT TOSBUTHCS CHM-
BOJIBI, KOTOPbIE MBI HE BKJ/IOUUINA B V; OIHAKO IIPH OJIHM>KaiiIlleM pPacCMOTPEHUU HU-
Yero OT 9TOr0 HE MEHSIETCS, SOCTATOYHO IPULYyMAaTh KaKOW-HHOYIDb CIocoO obo3Hatde-
HUsI TAKUX CHMBOJIOB 4epe3 CHMBOJIbI yKe mMeroruecsi. Hanpumep, MOXKHO npuymarh
KaKON-HUOYIb CIEIUAJIBHBIH CHMBOJI, IIOCJIE€ KOTOPOIO OOBIMHLIMU JECATHIHBIMU ITHp-
paMu OyZIeT yKa3bIBaThCsl HOMEP «HOBOTO» CHMBOJIA, M 9TH HOMEpA IPHCBAUBATH BCEM
HOBBIM CHMBOJIAM II0 M€pe UX HosiBjIeHusA. BoJiblile Toro, MoxKHO BOOOIIEe pacCMaTpUBaTh
asndasuTr u3 aByx cuMBosioB 0 u 1, a Bce ocTasibHBIE CHMBOJIBI KONUPOBATH KOMOMHAITN-
sIMU HyJIEHl U €JMHHUI]; CODCTBEHHO I'OBOps, B IaMSTH KOMIIBIOTEPOB BCE MMEHHO TaK U
IIPOUCXO/UT.
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YuTaTensm, xenarowum npoeseputs cobCTBEHHOE BOODparkeHne Ha MPOYHOCTb,
Mbl pl/ICKHéM NMOCOBETOBATb MOWNCKAaTb B I/IHTepHeTe CTaTbW NMPO TaK Ha3blBaeMoe
yucno pama. Ecnu, ckaxem, HapesaTb BClo Habstogaemyro dacTb BcenenHoin Ha
NNAHKOBCKNE Ablpbl (ceﬁqac B CbI/I3VIKe CYHNTAETCA, 4YTO 3TO HaMeHbLIN BO3MOXXHbI
06'béM, KOTOprﬁ HEBO3MO>XHO NOAENINTb Ha l-IaCTVI) n NpeancTtaBnuTb ce6e HeKoe 4unc-
710, AECATUYHAS 3aMnCb KOTOPOro 3aHumMaeT Bcto BeeneHnyto (TO'—!Hee, BCIO €€ 4acTb,
XOTb Kak-TO [LOCTYMHYIO Ans HabstogeHnii ¢ 3emin), Npnyém Kaxgas AecsTudHas
umcppa 3anmcm MMeeT pasMep B OAHY MJIAHKOBCKYHO AbIPY, TO MOJyYEHHbIi MOHCTP
n B I'IO,D,MéTKVI HE CcrognTca 4uncny rpama; AaXKe eCNin B KaXKAyHo NJIaHKOBCKYHO AbIpy
Hallen BCQJ'IeHHOI7I «3arHaTtb>» euJ,e O HY TaKYIO )€ BCEJIEHHYIO U BCE 3TN BCEJIEHHbIE
3abuTb Jo OTKasa gecaTudHbiMu uudpamu — K 4ucay [paMa Hac 3To He ocobeHHO
npnbnnsnT. BoobpaxxeHne Tam OTKasblBaeT 3a40JIF0 4O TOrO, Kak OMUCaHWE 4YnC-
na BbIigeT Ha PUHNLIHYKO NPSIMYLO, HECMOTPSI Ha TO, YTO OHO BMOJIHE KOPPEKTHO
CCbOpMyJ'II/IpOBaHO Ha MaTeEMAaTUN4YECKOM A3blKe. PasyMeeTca, 3anncb 4uMcina rpaMa
TOXE BXOAUT B Halle V*, H4TO N NOHATHO — 3TO YNCNO MATEMATUHECKN ONpeneneHo
(T. €. peanbHO CyLLECTBYET TEKCT, AAIOLLMI EMO ONpPefeNeHne) N SBASETCS PELLEHNEM
BHATHO ChOPMY/NPOBAHHON 3a4a4n.

BeckoHeuHble TeKCTbl, Kak 1 BGeckoHe4yHble Apobu, MOXHO CKasaTb, UrpatoT B
,qpyr0|7| JInre — TaM NblTaTbCA 4YTO-TO TaKoe BOO6pa3VITb NPOCTO C CaMOro Ha4dana
6ecnonesHo.

BIIOﬂHe O4Y€BU/IHO, 9TO OIIepI/IpOBaTb KOHTI/IHyaJ'[bHI)II\’II/I 6eCKOHe‘{HOCT5{—
MM B KAKOM OBbI TO HI OBIIO KOHCTPYKTUBHOM CMBIC/IE HEBO3MOYKHO; CIET-
Hble OECKOHETHOCTH IPEJICTABIAIOT COO0I abCOIOTHBIN Tpeae He TOJIBKO
JI7IST I€JTOBEYECKOT0, HO U JJIst JIIOOOTO JIPYTOTO MO3Ta, €CJN TOJBKO TaKOM
MO3I' He OKazKeTcsl OECKOHEeYHBIM caM 110 cebe. OTKPOBEHHO I'OBOPH, J1axKe
paborasi co CIETHBIMU OECKOHEIHOCTSIMM, MBI HHKOTa HE PAcCMaTpPHUBAEM
caMy GECKOHEYHOCTH, MBI [IPOCTO 3asIBJISIEM, YTO KAKOB ObI HU OBLII 9JIEMEHT
N, Bcerna maiimércsa snement N + 1; wHate TOBOPsI, KAKOB ObI HU OBLT y2Ke
PacCMOTpPEHHBIH HAOOP 9JIEMEHTOB MHOXKECTBA, MBI BCETA IMPUIYMAaEM EIIé
OJIVH 3JIEMEHT, KOTOPBI BXOIWUT BO MHOXKECTBO, HO €€ He PACCMOTPEH B
npejyIoXKeHHoOM Habope. 3/1ecCh, M0 GOJIBIIOMY CYETY, HET HUKAKOM «DHECKO-
HEIHOCTH», €CTh MPOCTO HAIM OTKa3 OT PACCMOTPEHMS HEKOETO <ITOTOJIKAY,
BBIIIIE KOTOPOI'O IOYEMY-TO 3AIIPEIEHO IPBITaTh.

IIpu BcéM iput 3TOM B MaTeMaTUKe PACCMATPUBAIOTCS HE TOJTBKO KOHTH-
HyaJbHbIEe OECKOHEIHOCTH, HO W OECKOHETHOCTH, TPEBOCXOISIINE KOHTHHY-
YM: IIPOCTEHIINM IPUMEPOM TAKOM OECKOHETHOCTU MOYKET TOCTIY X KUTh MHO-
2HCECTNBO BCET MHOICECTNE JEUCMEUMEALHUT Hucen (er0 MOIHOCTD 0603HA-
yaior Ng). KoHeuHo, HUKAKOro KOHCTPYKTHBHOIO CMBICJIA TaKue HOCTPOe-
HUs HE HECYT; KOJIb CKOPO MbI CTaBUM cebe IIPUKJIaIHbIE 331291, TOSBICHUE
B HaIlIux paCCy)K,ZLeHI/IHX KOHTI/IHyaﬂbHOﬁ 6eCKOHe‘{HOCTI/I JOJIZKHO CJ'[y)KI/ITb
CBOEr0 POJIa «TPEBOXKHOMN JIAMIIOUKOI»: 0CMOposcHo, 6bx00 3a mpedevl
KOHCMPYKMUEH020. SHAYUT JIU 9TO, 9TO MATEMaTUKa 4eM-To 1joxa’ Pa3sy-
MeeTCsl, HeT; IIPOCTO MaTeMaTUKa BOBCe He 00si3aHa OBITh KOHCTPYKTHBHOIA.
MaTreMaTHKN TOCTOSTHHO MPOBEPSIOT HA MPOYHOCTH T'PAHMITHI BO3MOXKHO-
cTell 9eI0BEYECKOTO MBIIIJIEHNS, U 38 OJHO 9TO UM CJIEJIyeT CKA3aTh OrPOM-
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HOe crracubo, KaK, KCTaTh, U 33 TO, YTO MMEHHO MaTeMaTUKU 00eCIIeYnBAIOT
[IIPOKYIO IMyOJINKY CPEJICTBAMU JIJIsl PA3BUTUsI BO3MOXKHOCTE MO3ra; pajiu
OJIHOT'O TOJIBKO 3TOr0 3 deKTa — Pa3BUTHS COOCTBEHHBIX MHTEJLUIEKTYAIb-
HBIX BO3MOYKHOCTEl — MaTeMaTWKy, HECOMHEHHO, CTOUT m3ydarh. [IpocTo
HE BCSAKasi MAaTEMATHYIECKasi MOJIEIb IPUTOHA, JIJIsI TPUKJIAIHBIX UJIH, €CJIN
YTOJHO, NHYKEHEPHBIX IeJIEil; caMo 0 cebe 9TO He IJI0X0 U He XOPOIIOo, 9TO
pocTo (aKT.

MpumevaTenbHa cuTyauns C BOMPOCOM O TOM, CYLLECTBYIOT JIN TaKUE MHOXKECTBA,
KOTOpbIE Henb3si 3aHyMepoBaTh (TO eCTb HECHETHbIE), HO KOTOPbIE NPU 3TOM «MEHb-
we>», 4eM KOHTUHYYM; NWHbIMW CNOBaMWn, €CTb JIN eu.l,e KaKI/Ie-HVI6y,D,b beckoHe4HOCTH
Mexay CYETHOW 1n KOHTVIHyaJ'IbHOI‘/’I. CyLL{ECTBOBaHMe Takux becKoHeYyHOCTeli HeBO3-
MO)>XHO HW A[0OKa3aTb, HU ONPOBEPrHyTb, TO €CTb Mbl BMpaBe CHUTATb, HYTO TaKUX
MHOXXECTB He 6b|BaeT, HO TOYHO TaK >X& Mbl BMpaBe CHUTATb, YTO OHN 6b|Ba|OT. ﬂC—
HO, BMNPOYEM, HYTO HE NOJNYHUTCA KOHCTPYKTUBHO MNOCTPONTb TAKOE MHOXECTBO, TO
€CTb ONNCaTb 3Q1IEMEHTbI, N3 KOTOPbIX OHO 6yp,eT COCTOATD, I'IOFI,O6HO TOMY, KaK Mbl
ONnUCbIBaNN HaTypaJibHble 4nNciaa Ans CYETHbLIX MHOXECTB N beckoHe4Hble AECATNY-
Hble p'pO6VI ANA KOHTUHYYMOB; eCiun 6b| 3TO 6bIJ'IO BO3MOXXHO, CyLLECTBOBaHUE TAaKNX
MHOXXECTB OKa3a/0Cb 6bl AOKa3aHHbIM, @ 3TO HEBO3MO>XXHO (VI KaK pa3 3Ta HEBO3MOXX-
HOCTb, KaK HW CTPaHHO, p,OKa3aHa). To ectb Aa>XKe eCcnanm NpeanosioXnTb, 4TO TakKue
MHOXXeCTBa €CTb, KMOTPOraTtb» NX HAM HUKTO HE AOACT.

1.3.5. AJiropuTMBbI U BBIYUCJIUMOCTD

PacckaseiBast 06 MCTOPUM KOMIIBIOTEPOB, MBI OTMETHJIH (CM. CTD. 62),
910 paboTa KOMIIBIOTEPA COCTOUT B IIPOBEIEHUN Gbi4UCAEHUT, XOT PE3YIIb-
TaThl ITUX BBLIYUCJIEHNI B OOJIBIIMHCTBE CJIyYaeB HEe MMEIOT HUYEro o0IIero
¢ yucaamu. JIobas wradopMalns, ¢ KOTOpOil paboTaeT KOMIILIOTED, JTO0JIK-
Ha OBITH TpPECTaB/IeHa B HEKOTOPOI OOBEKTHBHONW (opMme, W, KaK CJel-
CTBHE, IIPABUJIA, [0 KOTOPHIM U3 OJHON WHMOPMAIINN MMOYyIAETCS APYTrast
(a IMEHHO 3TO U JleJ1aeT KOMIIBIOTED), CyTh HE UTO NHOE, KaK HyHKUUU B Cy-
ryb0 MaTeMaTHIECKOM CMBICJIE CJIOBA: B POJIH OOJIACTH OIIPEIEICHUS TAKOM
bYHKIINY BBICTYIIAET MHOXKECTBO HEKUX «IIOPIHiT HH(MOPMAIIMI Y, TIPEICTAB-
JICHHBIX N30PAHHBIM 0O BEKTUBHBIM CIIOCOOOM, M OHO K€ CJIYKUT 0OJIACTHIO
snadennii. OOBIYHO CYNTAETCS, IYTO MHGPOPMAIUS — KaK MUCXOJHAS, TAK U
oJIyd9aeMasi — TPECTABJISAETCS B BHUJE IEMOYEK CHMBOJIOB B HEKOTOPOM
aaasume®® A, To ecTh Kaxkmas «Iopnus WHGOPMAIUH» €CTh 3JIEMEHT
y2Ke 3HAKOMOI'O HaM 110 mpeapiaynemy naparpady maoxkecrsa A*. C yué-
TOM 9TOTO MBI MOXKEM CUUATATH, YTO pabOTa KOMIIBIOTEPA BCET/a COCTOUT B
svruucaerul wexkol gynrxyuu euda A* — A* (Boipaxkenue X — Y o6o3Ha-
qaeT GyHKIUIo ¢ 061acTbio onpejesnenus X U 06JIacThIO 3HAYEeHU V).

IIpu 3TOM MBI MO2KEM JIETKO 3aMETUTH OIpeaeseHHy 0 mpobiemy. Koap
CKOPO MBI MOJCEM GbMUCAUMS 3HAYeHre (DyHKIuU (B KAKOM Obl TO HU

32HaHOMHI/Il\l, 9TO 110 aJ’ICbaBI/ITOIVI MOKHO IIOHUMAaTb IIPOU3BOJJIbBHOE KOHEYHOE MHOXKEe-
CTBO, KaK IIPpaBUJIO, COCTOAIIEEe XOTA ObI U3 ABYX 3JIEMEHTOB, XOTs B HEKOTOPBIX 3a/1a49ax
paccMaTpUBalOTCA TaK>XKe U aJId)aBI/IT])I "3 OJHOI'0 CUMBOJIA. HyCTbIM aﬂ(i)aBI/IT ObITH HE
MOXKEeT.
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GBbLIO CMBICJIE), TO, OYEBUJIHO, Mbl MOXKEM KAK-TO 3alllCATh HAIIN [POMe-
2KYTOYHBIE BBIYUCJIEHNUS, TO €CTh IIPEJICTABATH BBIYUCJIEHNE B BUJIE TEKCTA.
Bouibie Toro, eciin pyHKINS B KAKOM-TO CMBICTIE MONHCEM ObIMb SHIHUCAE-
Ha, TO B BUJE TEKCTa MOXKHO IPEJICTABUTH BOODIIE caMo 1o cebe MPaBuiIo,
KaK 3Ty (OYHKIUIO HAJO BBIYUCIATH. MHOXKECTBO BCEX BO3MOXKHBIX TEK-
CTOB, KaK MbI y2Ke 3HaeM (cM. crp. 172), cuérroe. Mexky TeM ¢ HOMOIIBIO
BCE TOrO K€ KAHTOPOBCKOI'O JINArOHAJILHOI'O METOJIA JIETKO yOeuThCs, 9TO
MHO>XXEeCTBO BcexX (PYHKIUN HAJZ HATYPAJIbHBIMUA YUCJIAMUA MMeeT
MOIIIHOCTh KOHTHHYYM; €CJI 3aMEHUTH TEKCTHI, TO €CTh JIEMEHTHI MHO-
kecTBa, A*) ux HOMepaMu (& 3TO MOXKHO CIEJIATH B CUJLy CYETHOCTH MHO-
kectBa A*), nosyuurcs, uro yHkimii Bujga A* — A* ToKe KOHTHHYYM,
TOTJIa KAK MHOXKECTBO BCEX BO3MOYKHBIX NPAGUA GOIHUCACHUSA PYHKUUY —
He boJtee 9YeM CUETHOE, Be/ih UX MOXKHO 3aIucarh B Bue TekcToB. CraenoBa-
TEJILHO, JAJIEKO He JIIsi KayKJI0N TaKoi (DYHKIINU MOXKHO YKa3aTh IIPABUJIO,
110 KOTOPOMY OHA OYJIET BBIYUCJIATHCS; TOBOPST, UTO ONHU (PYHKIIUU 6bl-
YUCAUMDL, & TPYTAE — HET.

Jlazke ecau paccMaTpPUBATH TOIBKO (DYHKIINU, 00DJIACTHIO ONPEJEIICHUST
KOTODPBIX SIBJISIETCS MHOYKECTBO HATYPAJIBHBIX UHCEJ, a O0JACTHIO 3HAte-
HUIl — MHOXKECTBO AecaTudHbIX mudp ot 0 70 9, TO U Takoe MHOXKECTBO
yHKIMIT OKaykeTcss KOHTUHYYMOM: B CaAMOM Jiejie, KaXKJioil Takoil (hyHK-
MY MOKHO B3aMMHO OJHO3HAYHO IIOCTABUTH B COOTBETCTBHE OECKOHEYHYIO
JIECATUYHYIO JIPOOb ¢ HyJIeBOil 11es10ii dacTbio, B3gB f(1) B KadecTse 1ep-
Boii mudpsl, f(2) B kKagecTse Bropoii, f(27) B KauecTBe ABAIIATD CEIBMOMN
U TaK Jiajiee, HY & MHOXKECTBO OECKOHEYHBIX JIECATUYHBIX APODOeil, KaK MbI
y2Ke BUJEIN, HECIETHOE, TO €CTh KOHTUHYYM. ZICHO, 9TO €CjIu PaCHIupUTDH
00J1aCTh 3HAYEHUIT /IO BCEX HATYPAJIBHBIX, TO (DYHKIUI MEHbIIIE HE CTAHET;
BIIDOYEM, He CTAHET UX U «DOOJIbIIe» — UX TaK M OCTAHETCS BCE TOT Ke
koHTUHYYM. IIpn sTOM BBIYHCIUMBIX (DyHKIHI, HATOMHAM, He Oojee deMm
cuéTHass OECKOHEYTHOCTD, Be/Ib KaXK/I0i1 M3 HUX COOTBETCTBYET ONHUCAHUE, TO
€CThb TEKCT, a MHOYXKECTBO Bcex TeKCToB cuéTHoe. [lomyyaercs, 4To Bcex «Ha-
TYPaJIbHBIX» (DYHKINN ropa3fo «OoJIbIles, HEXKEJIN MOXKET CyIECTBOBATDH
BCEX BBIUMCJUMBIX, 9TO ObI MBI HU ITOHMMAJIN O], BBIYUCIUMOCTHIO — €C-
JIX TOJIBKO MBI IIPH 9TOM IOJ[pa3yMeBaeM, UTO IPaBUJIa KOHCTPYKTHBHOI'O
BBIYUCJIEHUS MOXKHO 3aIUCATh.

Mockonbky HeCkOHEUHbIX ABOMUHBIX APOBEli TOXKE KOHTUHYYM, Mbl MOXEM YMpo-
CTUTb MHOXECTBO paccMaTpuBaeMbix yHKLMiA ewé bonblue, OCTaBUB AUWb ABa Ba-
pnaHTa pesynbrtata: 0 n 1, unm «noXb» U «UCTUHY>». Taknx OYHKUWIA, KOTOpbIe,
NPUHMMAs HATypanbHbI apryMeHT, BblAAIOT UCTUHY WJN JIOXKb, TOXKE OKa3blBaeT-
€Sl KOHTMHYYM, 13 YEro HEMELJIEHHO CEAYET, YTO MHOXKECTBO BCEX MHOXECTB Ha-
TYPanbHbIX YUCEN TOXKe HECHETHOE (MMEeeT MOLLHOCTb KOHTUHYYM): B CaMOM Aene,
BeAb Kaxgas Takas (PYHKLUS VMEHHO YTO 3afaéT MHOXECTBO HaTypasbHbIX HYuCer,
W, HaNpoOTUB, KaXKAOMY MHOXECTBY HaTypasibHbIX HUCE] COOTBETCTBYET (PYHKLMS,
BbILAIOLLAS UCTUHY fJ/151 S/IEMEHTOB MHOXECTBA 1 JIOXKb [J1sl HUCEN, B MHOXECTBO He
BXOASLUMX. DTOT pe3yibTaT HaM B AasbHelueM n3NoXKeHun He noTpebyeTcsi, HO OH
HaCTO/IbKO KPacuB, Y4TO HE YNOMsiHyTb ero 6b1io bl BapBapCTBOM.
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KomMmmbrorep mpoBOAMT CBOM BBIYUCJIEHUS, IMOIYUHSISICH 71PDO2PAMME,
KOTOpasl BOILIOIIAET OO0 HEKYI0 KOHCTMPYKMUBHYIO Npouedypy, nin
anzopumm. Ilonpocry roBOpH, IjIg TOro, 9TOOBI KOMIIBIOTED OBLT HAM
9eM-TO TOJIE3€H — a I0JIE3CH OH MOXKET OBITh TOJBKO CO3/IaHHMEM OJTHOM
uHMOPMAIIH U3 APYroil — 00g3aTesIbHO HYKEeH KTO-TO, KTO TOYHO 3HAET,
KaK 73 9TOH «OHHOI» MH(MOPMAINH MMOJTYIUTh «IPYTYIO», U 3HAET ITO Ha-
CTOJIBKO XOPOIIIO, YTO MOYKET 3aCTABUTHh KOMIIBIOTED BOILJIOTUTDH 3TO 3HAHUE
Ha MMPAKTHUKE, TPUIEM 0e3 HEIOCPEICTBEHHOI'O KOHTPOJISI CO CTOPOHBI 00J1a-
JIaTeJIsl MCXOMHOIO 3HAHUS; STOT Y€JIOBEK, COOCTBEHHO [OBODsI, HA3BIBAETCS
nporpaMMucToM. Kak HECJI0KHO J0rajlaThCsl, aJITOPUTM KaK Pa3 U €CThb
TO caMoe IPABUJIO, [0 KOTOPOMY BBIUHCJIsIETCsI (DYHKIIMST; MOXKHO CKa3aTh,
910 (PYHKIUIO CIEAYeT CINTATH BBIYUCJIAMON, €CJid [iJisi He€ CyIIeCTByeT
AJITOPUTM BBIUUCJICHUS.

IIpocrora 3THX paccyzKJIeHuii Ha CAMOM Jiejie OOMaHYNBa; IOHATHUST Q.-
20pumma 1 8uLMUCAUMOT GYHKUUU OKA3BIBAIOTCS MaTepueil Kpaiite
3aKOBBIPUCTOi. Tak, MPAKTUIECKHN B JIIOOOM ITKOJBHOM yIeOHUKE HHMOP-
MaTUKU BBl HaJIETE OIIpejieieHe aJI'OPUTMa — He MOsICHEHUE, O YEM UJIET
pedb, HE PaCCKa3 O IpPeIMeTe, a MMEHHO OIpejiesieHre, KOPOTKYIo dpa-
3y BUZIa «QJTOPUTM — ITO TO-TO U TO-TO» WJIU «AJTOPUTMOM HA3BIBAETCS
TO-TO U TO-TO». Takoe ompejeseHre OOBITHO BBIJIEIAETCS KPYIIHBIM YKUP-
HBIM TpudTOM, 0OBOJUTCSA PAMOYKOM, CHADXKAETCS KaKOW-HUOYIb MUKTO-
rPaMMOii ¢ BOCKJIMIIATEbHBIM 3HAKOM — CJIOBOM, JIEJIAeTCH BCE, ITOOBI yOe-
JUThb KaK YYEHUKOB, TaK U UX yJIUTeJeil, YTO Che IOJJICKUT 3ayINBAHUIO
Han3ycTh. K coxxajieHuio, Takue OIpeJiesIeHusl TOJIsATCH TOJIBKO B KadecTBe
yupaxkHenns Ha 3a3yOpuBanue. Ha camoMm ke fesie onpeiejieHUsI ajiro-
pUTMa He CYHIECTBYET, TO €CTh KaKOe Obl «OIpele/ieHney HU IIPUBOINU-
JIOCh, OHO OYJIET 3aB€JIOMO HEBEPHBIM: KaXK bl aBTOP, JAOIIUI TaKoe Olpe-
JeJileHne, JOIycKaeT (haKTUIeCKyIO OMNOKY yKe B TOT MOMEHT, KOTJa pe-
aeT HavYaTh ero (POPMYJIMPOBATH, U COBEPINEHHO HEBAYKHO, KAKOBa OyiIer
utoropasi (popMysIupoBKa. [IpaBujIbHOrO OIpeiesieHNsl He CyIIeCTBYeT He B
TOM CMBICJIE, UTO «OIPEJEICHIS MOTYT OBITH PA3HbIE» U JIA2Ke HE B TOM, YTO
«MBI cefiuac He 3HaeM TOYHOI'O OIpEeIeHNs, HO, BO3MOXKHO, KO Ia~-HUOY/Ib
y3HAeM>» ; HAI[POTUB, Mbl TOYHO 3HAE€M, YTO OMNPEJIeJI€HUs AJIrOPUTMA
HEeT W OBITH HE MOXKET, I[I0TOMY 4TO JII000e TaKOe OIpeJesIieHre, KAKOBO
OBl OHO HU OBLIO, BBIOBET OCHOBY H3-IIOJ IEJIOTO PAa3esia MATEeMATHKH —
MEOPUU BBLHUCAUMOCTIIU.

YT006b! TOHSATH, KAK K€ TaK MOJIyINJIOCh, HAM TOHAI00UTCS OvepeTHOM
9KCKypC B uctopuio. B mepsoit mostoBuae XX BeKa MATEMATHKHI 3aMHTEPECO-
BaJIICh BOIIPOCOM, K&K CPEJIH BCET'O TEOPETHIECKOTO MHOI00OpAa3usl MaTeMar-
THYeCKNX (DYHKIMI BBIJETUTH TaKKe, KOTOPbIE YeJIOBEK C MCIOJIb30BAHIEM
KaKnX OBbI TO HU OBLIO MEXAHUIECKUX UJIHU JIIOOBIX IPYTUX IPUCIOCODICHIH
Mmoorcem svivucaums. Hagaao stomy monoxkua Jlasum ['unbbept, chopmy-
suuposaBuuii B 1900 roiy cumcox HepeméHHBIX (Ha TOT MOMEHT) MareMa-
TUYIECKUX TPOOJIEM, U3BECTHBIX KaK «[ MIb0epTOBBI TPOOIEMBI» ; TTpobIeMa
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PpelleH s IPOU3BOJILHOIO MO aHTOBA YPABHEHSI, U3BECTHASI KAK 0eCAmas,
npobaema uavbepma, TO3Ke OKa3aIACh HEPA3PEWUMOT, HO NI JT0KA3a-
TEJIBCTBA 3TOro (haKTa MOTPEOOBAIOCH CO3/IATH TEOPUIO, (POPMATIIYIOILY IO
MOHSATHE «PA3PEIIUMOCTH»: 6€3 ITOr0 HEBO3MOXKHO HUYErO OIpPEeIeIEHHO-
ro CKa3aTb HU PO MHOXKECTBO 33J1a4, KOTOPbIE MOXKHO KOHCMPYKMUSHO
pewumy, HI TPO TO, UTO CJIEIYeT MOHUMATH I0J{ KOHCTPYKTHUBHOCTHIO Pe-
mrerus. [IpobGiaeMamMu pa3pemuMocTy 3a1a49 (HHaYe rOBOPsl, BBIYUCIUMOCTH
byHKIWMiT) 3aHUMATICH TaKne n3BeCTHbIE MareMaTuky, Kak Kypr [éxemp,
Crusen Knunu, Anonco Yépua u Anan Trropunr.

OYHKINN, ONEPUPYIOIINE C UPPAITMOHATBHBIMA YUCIAMHU, TPUATILIOCH OT-
O6pocuTh cpa3dy Ke. VppalMoHaJbHBIX OKA3aJI0Ch <«CJIUIIKOM MHOI'O»; B
npeabIayneM naparpade Mbl 1aju HEKOTOPBIE IOSCHEHUs, IM0YeMy KOH-
TUHYAJIbHBIE OECKOHEYHOCTU HE TOJSTCS JIJIsi KOHCTPYKTUBHON PaOOTHI.

Kosb ckopo KOHTHHYaJIbHBIE HECKOHEYHOCTH KOHCTPYKTUBHBIM BBIYHC-
JIEHUSIM He MOJIAI0TCs, OTPAHUYUBAs HAC CYETHBIMU MHOXKeCTBamu, [€-
nenb u KumHu npemioRuim Jijisi TeOPETHIECKUX U3BICKAHU PACCMaTPU-
BaTh TOJBKO (DYHKIMU HATYPAJbHBIX apryMEHTOB (BO3MOXKHO, HECKOJIb-
KHX), 3HAYEHUSIMHU KOTOPBIX TOXKE SIBJIAIOTCS HATYPAJbHbIE UHCIIA; DU
HEe00X0IMMOCTH JI0OBbIe (DYHKITUH, PAOOTAIOIINE HA TPOM3BOJILHBIME CIET-
HBIMH MHOXKeCTBaMU (B TOM 9YHCJIe, YTO BAYKHO JJIsl HAC, M HAJ MHOXKe-
crBoM A*), MOT'YT OBITH CBEJIEHBI K TAKAM <«HATYPAJbHBIMY> (DYHKIHSM I1y-
TEM 3aMEHbBI JIEMEHTOB MHOYKECTB UX HOMEDAMU.

3/paBbIil CMBICJT TTOJICKA3BIBAET, UTO JlaxkKe Takue (PyHKIUU He BCerya
8bIMUCAUMDL; OTCHIJIKA K 3/IPABOMY CMBICIY 3/1€Ch TPEOYeTCs, IOCKOIbKY
MBI [IOK& He HOHAIM (K, CTPOro TOBOPs, TaK M He HOMMEM), 9TO XKe TaKoe
«BBrauCMMasi pyHKIUs». TeM He MeHee, KaK yKe ObLIO CKa3aHO, (DYHKITHH
Buna N — N (rge N — MHOXKeCTBO HATYpasIbHBIX YnCes) — KOHTHHYYM, TO-
rJa KaK aJrOPUTMOB, Cylis IO BCEMy, He Dojiee UeM CUETHOE MHOYXKECTBO;
00ITiee KOJIMIECTBO BO3MOXKHBIX (DYHKIIHIA, Jayke KOrJa Mbl PACCMATpPUBa-
€M «BCEero JIAIIby HaTypaJibHble (PYHKIINNA HATYPAJbHOI'O apryMeHTa, OKa-
3BIBAETCS «I'OPA3/0 OOJIBIEY, YeM KOJUIECTBO (DYHKIHIl, KOTOPbIE MOXKHO
KAK-TO BBIIUCJ/IATh.

Wsyuast  Beramcimmoctb  ¢yukuui, [€mens, Kowman, Akkep-
MaH ¥ Jpyrae MaTeMaTUKN IPUILIN K KJIACCYy TaK Ha3bIBAEMbBIX
wacmuuHo-perypcushulr  dynruul. B kadecTBe ompeneseHust
9TOr0 KJIacCa pPacCMaTPUBAETCs HEKUil 0a30BBI HADOP OYEHBb MPOCTHIX
ucxoHbIX GyHKIMA (KOHCTAHTA, YBEJIMYEHUE HA €AUHUILYY U NPOeKuus —
byHKIIMS HECKOJIBKAX ApPryMEHTOB, 3HAYEHHEM KOTODOIl SIBJISETCH OJIUH
u3 eé apryMeHTOB) U ONEpamopos, TO eCcTh oneparuit HaJ (GyHKIHs-
MU, HO3BOJISIONAX CTPOUTH HOBble (DYHKIWH (OHepaTopbl KOMIO3UIWH,
[IPUMUTUBHON DPEKYPCUM M MUHUMH3AIMHU); 110J] YaCTUIHO-PEKYDPCUBHON
dyHKIMENH TOHMMAaeTCst Jitobasi (DYHKIMsI, KOTOPYIO MOXKHO ITOCTPOUTH
C IIOMOIIBIO IIEPEYUCJIEHHBIX OIIEPATOPOB M3 IIEPEYUCIIEHHBIX HCXOIHBIX
dyukmmit. C0BO «4YacTUYHBIE» B HA3BAHUU KJACCA yKa3blBaeT Ha TO,
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9TO B 9TOT KJIACC 00s3aTe/IbHO® BXOIAT (DYHKIIUH, KOTOPBIE OIPEJIeJICHbI
JINIIIb HAa HEKOTOPOM MHOYKECTBE UHCEN, a I YhCesI, He BXOISAIIUX B
9TO MHOXKECTBO — HE OIPEIEJIeHbl, TO €CTb He MOIYT OBITh BBIYUCJIEHBHI.
Cremyer OTMETHTB, YTO SMUTET <«PEKYPCUBHBIE B JTAHHOM KOHTEKCTE
O3HAYAET, YTO (DYHKIMH BBIPAXKAIOTCH OIHA Yepe3 JPYIYI0 — BO3MOXKHO,
Jaxke depe3 camy cebsi, HO He 0bsi3aTenbHo. Kak Mbl yBUINM ITO37KE, B
MIPOrPAMMUPOBAHUY CMBICJI TEPMUHA «PEKYPCH» HECKOJBKO YKe.

MHOFO‘{I/ICJIQHHI)IG IIOMBITKX PAaCHIMPpUTb MHO2KECTBO BbIYUCJ/IAMbBIX
dbyHKIMI IyTEM BBE/IEHNs HOBBIX OIIEPAIMI YCIEXOM HE YBEHUYAJNCH: KaXK-
JIBIi pa3 yIaBaJIOCh JTOKA3aTh, 9TO KJIACC (DYyHKIUH, 3a/1aBAEMBIX HOBBIMUI
HabopaMu orepaluii, OKa3bIBA€TCsl BCE TEM Ke — YK€ U3BECTHBIM KJIACCOM
9aCTUIHO-PEKYPCUBHBIX (DYHKIINN, & BCE HOBBIE OlEpanuu OJIArOMOJIYIHO
(XOTsl B HEKOTODBIX CJIydasX JOBOJBHO XHUTPO) BBIPAKAIOTCS 4YEPE3 yIKe
MMEFOIINECS.

Astonco Yépu orTkazajcs OT JAJbHEHIINX MONBITOK PACIIUPUTL ITOT
KJIACC U 3asIBUJI, 9TO, IIO-BUIMMOMY, KaK Pa3 YaCTUIHO-PEKYPCUBHbBIE (DyHK-
UM COOTBETCTBYIOT MOHSITUIO BbMUCAUMOT PYHKUUU B JIFOOOM Pa3yMHOM
[MOHUMAHWUU BBIYUCIUMOCTH. DTO yTBEPXKIEHIE HA3BIBAIOT me3ucom HEép-
wa. Or™mernM, 910 Te3uc UEpdua HE MOXKET PACCMATPUBATHCS KAK TeOope-
Ma — ero Hejib3sl J0Ka3aTh, IOCKOJIbKY y HAC HET OIpPEeJeJIeHUs] BBIUUC-
JUMOit (DYHKITMU U TeM OoJiee HET OIpPEJeIeHIsT «Pa3yMHOI'O IIOHUMAHUS».
Ho nouemy 651, cipocuTe BbI, HE JaTh KaKOe-HUOY/Ib OMpeesIeHIe, ITO0bI
tesuc Yépua okazasics pokazyem?! OTBer 31mech odenb npocroii. IIpeBpa-
TUB Te3uc Uépuya B SIKOOBI JOKA3aHHBIN (paKT, MBI COBEPIIIEHHO
0e30CHOBATEJIBLHO JIUHININ ObI ce0sl IEPCIEKTUB JaJIbHEHIIero uc-
CJIEJOBAHUSI BBIYUCJINMOCTA U Pa3HOOOPA3HBIX MEXAaHU3MOB BbI-
YHUCJIEHUSI.

IToka uTO BCe HMOUBITKH cO3manus HAOOPa KOHCTPYKTUBHBIX OIEPAIAil,
6oJtee GOraTOro, HEXKEJIU MPEJIJIOZKEHHBIN paHee, IOTEPIEIn HeYIady: KaK-
JIBIi pa3 OKa3bIBAETCsI, YTO KJACC (DYHKIWI IOJIyYAeTCsl POBHO TOT Ke.
Brosime BO3MOXKHO, 9TO Tak OyJeT BCErja, TO €CTh KJACC BBIYHC/IMMBIX
dbyHKIMIT HUKOTIA HE OyIAeT PACHIUpPEH; UMEHHO TO U YTBEPXKIAET TE3UC
Yépua. Ho Besb 310 HE MOXKET OBITH JIOKA3aHO — XOTS ObI MTOTOMY, HUTO
He BIIOJIHE MTOHSTHO, YTO K€ TAaKOe «KOHCTPYKTHBHAs OIEPAIldsa» U KaKO-
BO mx MHOXKecTBO. (CJie1oBaTEIbHO, BCETIa OCTAETCS BO3MOXKHOCTH, UTO B
OyayIieM KTO-HHOY/b MPEeJJIOKUT TaKOi HabOp omepaluii, KOTOPhIil OKa-
2KeTCsT MOIIHee, HeyKeIn 0a3uc JjIs JaCTHIHO-PeKypcuBHBIX dyHKIuit. Te-
3uc Yépua B 9TOM Cirydae OyIeT OIMPOBEPTHYT, WU, TOYHEE TOBOPs, BMECTO
HEro TOSIBUTCsI HOBBIN TE€3UC, aHAJIOTUYHBINA MMEIOIIEMYCsl, HO CChLIAKIIII-
cst Ha ipyroit Knace dpyuknuii. [logaepkuém, UTo onrpeiesieHre BhITUCInMOi
bYHKIIUA OT ITOTO HE MOSIBUTCH, TOCKOJIBKY J1aXKe €CJIU KJIACC BHITUCITIMBIX

33TTouemy 9TO CTONIL 0GSI3aTE/BHO, MbI Y3HAEM UyTh IIO3KE, CM. PACCY’KJCHHE HA
ctp. 190.
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bYHKIMI OKaXKeTCs pacIdpeH, caMo 110 cebe 5TO He MOYXKeT 03HadaTh, ITO
€ro HeJb3s PACIHIMPUTH eIle OoJIbIIe.

C HEeKOTOpOWi HaTSIXKKOW MOXHO CHMTATb, YTO KIACC HaCTUYHO-PEKYPCUBHbBIX
beHKLI,I/Iﬁ CO BCEMU €ro CBOCTBaMu npeacTaBnsaeT coboii HEKYIO 36CTpaKTHyI'O MaTte-
MaTUHECKYtO Teoputo Hanop,o6|/|e reomMeTpun EBKJ'II/Ip,a NNn, CKaXxem, TeOPUN BEPOAT-
HOCTWN, TOrga KakK NMNOHATUNE BbIHNCIINMOCTUN KaK TaKOBOE HaXoANTCA BHE MAaTEMATUKN,
SBNSASICH CBOWCTBOM Haweli BcenenHoii («peanbHOro mupa») Hapsigy €O CKOPOCTbIO
CBETa, 33KOHOM BCEMUPHOrO TArOTEHMS U TOMY nogobHbimM. Tesnc Yépya B aTOM cny-
4Hae€ OKa3blBaA€TCA CBOEro poaa Hay'-IHOﬁ runoTe3o/i OTHOCUTENBHO TOro, Kak yCTpo€eH
peanbHbIi MUP; BCE OKOHYaTENIbHO BCTA&T Ha CBOW MECTa, €CJI Mbl BCMOMHUM, YTO
COr/JIaCHO TEOPUM HAyHHOTO 3HaHusi, chopmynuposaHHoii Kapaom Monnepom, runo-
Te3bl He bbiBatoT BEPHbIMU, a ObIBalOT TONIBKO HEOrNpPoOBEPrHyTbIMU, N NCCNEQOBATENb
obszaH NAPUHAMATb BO BHMMaHWE, 4TO nrobas rmnoTesa, CKOJIbKO Obl nogTeep>xxae-
HWU €l HU HALNOCh, MOXET OKa3aTbCsi onpoBeprHyTa B byayuwiem. Tesuc Yépua
YTBEPXKAAET, 4TO tobasi PyHKLMS, KOTOPaAsi MOXKET ObiTb KOHCTPYKTUBHO BbIYUCIIE-
Ha, HAaXOOMUTCS B KNACCe HaCTWYHO-PEKYPCUBHbLIX (PYHKLNIA; 3TO yTBEPXKAEHNE MOKa
HUKOMY He Y[,aNoCh ONpPOBEPrHYTb, B CBSI3M C Y€M Mbl NPUHMMaEM ero 3a BepHoe. 3a-
MeTuM, Kputepuii gpanscucpukayum lNonnepa k Tesncy Yépya npekpacHo nNpuMeHUM.
B camom Aene, Mbl MOXEM (VI AOCTAaTOYHO .nerKo) YKa3aTb Takoli SKCNEPUMEHT, NONIO-
XKUTENbHbIV pe3ysbTaT KOTOPOro onposepr bbl Tesnc Yépya: 4OCTaTOMHO NOCTPOUTL
HEKMNIA KOHCTPYKTUBHbIA aBTOMAT, KOTOPbIA BbIYNCASN Bbl PyHKLMIO, HE BXOASLLYHO
B KJ1aCC YaCTUYHO-PEKYPCUBHbIX.

®DopmasibHasT TEOpUsl AJTOPUTMOB ITOCTPOEHA BO MHOTOM AHAJIOTHMIHO
Teopun BeIYUCTUMOCTH. CUUTAETCsI, 9TO AJTOPUTM €CTh KOHCTPYKTUBHASI
peajim3aIus HEKOero peodpa3oBaHus U3 BXOIHOI'O CJIOBA B PE3YIILTUPYIO-
mee, MPUIEM KaK BXOHOE CJIOBO, TAK M CJIOBO-PE3YJIBTAT IIPEICTABIISIOT
cobOli KOHEYHBIE IIEITOYKYM CUMBOJIOB B HEKOTOPOM aJicdhapure. MHade roBo-
P, ITOOBI MOYKHO OBLITIO OOCYKJIATh AJTOPUTM, HYKHO JIJIsT HaYa 8 3aduK-
CUPOBATh KAKOH-HUOYIb ajiaBuT A, U TOTJA AJTOPUTMbBI OKAXKYTCS KOH-
CTPYKTHBHBIMU PEATU3ANNSIME BCE TeX Ke 3HAKOMBIX HaM [Tpeodpa3oBaHmil
Buga A* — A*) TO ecThb, IONPOCTY IOBODsI, peau3anusMu (ecjid YrojHo,
KOHCTPYKTHBHBIMU IIPABUJIAMU BBIYUCICHUI) PynKkyud OIHOrO apryMeH-
Ta, JJIsi KOTOPBIX apr'yMEHTOM SIBJISIETCS CJIOBO M3 CHMBOJIOB ajihaBuTa, U
CJIOBO K€ SIBJISIETCS Pe3yJIbTaTOM BblUMC/ieHUsl. KOHETHO, BCE 9TO HUKOUM
00pa30M He MOXKET CUUTATHCs OIPE/IEIEHHEM AJTOPUTMA, [TOCKOJIbKY OIHU-
paeTcs Ha TaKue BBIPAXKEHUsl, KAK «KOHCTPYKTUBHAS PEAIM3AIUST», «KOH-
CTPYKTUBHBIE ITPABUJIA BBIUUCIEHUNY, 8 CAMH 9TH «TEPMUHBI» OCTAIOTCs 6e3
onpenenennii. [Ipomokas aHAIOTWIO, MBI OTMEYaEM, 9TO He 8CAKOE TAKOe
peoOpa3oBaHre MOXKET OBITh PEAN30BAHO AJITOPUTMOM, BEIb TAKUX IIPE-
00pa30oBaHuil KOHTUHYYM, TOIJIa KaK aJI'OPUTMOB, €CTECTBEHHO, He 0oJjiee
9eM CYETHOE MHOYKECTBO, IIOCKOJIBKY, UTO ObI MBI HU ITOHUMAJIU O] AJIIO-
PUTMOM, MBI, BO BCAKOM CJIydYae, [OJIPA3yMEBAeM, 9TO €ro MOXKHO KaK-TO
3aNnUCaMb, TO €CThb NPEJICTABUTH B BUJIE KOHEYHOI'O TEKCTA, & MHOXKECTBO
BCEX BO3MOXKHBIX TEKCTOB cuéTHOe. Kpome Toro, 661710 ObI He BIIOJTHE IIPa-
BUJIBHO OTOXKJECTBJIATH AJTOPUTM C TeM MpPeodPa30BaHUEM, KOTOPOE OH
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BBIIIOJIHSIET, IIOCKOJIBKY [IB& PA3HOLIT AJITOPUTMa MOLYT BBILIOJHATDH OJHO U
TO 2Ke IIPpeoOpa30BaHue; K 9TOMY BOIIPOCY MBI BCKODE BEPHEMCH.

Ojua u3 ocHOBaTeseit Teopun aropuT™MoB Ajian THIOPUHT TIPEJTOKUIT
dopmaTbHyI0O MOJEIb aBTOMAaTa, M3BECTHYIO Kak Mmawura Tbropunea.
DTOT ABTOMAT UMEET JIEHTY, OECKOHETHYIO B 00€ CTOPOHBI, B KAXKJIOM sTueiike
KOTOPO#1 MOXKeT OBITDH 3aIIMCAH CUMBOJI aJihaBUTa, JTHOO sTueifka MOYXKET ObITh
mycToil. Boosib JTeHTHI JBUKETCS NOJIOBKA, KOTOpas MOYKET HAXOJUTHCHA B
OJTHOM M3 HECKOJIBKUX IPEIOIPEJIETIEHHBIX COCMOAHUL, IPUYEM OJIHO U3
9THUX COCTOAHUI CUNTAECTCH HAYAJBHBIM (B HEM I'OJIOBKA HAXOAUTCH B HAYAJIE
paboThl), & Apyroe — 3aKJIIOYUTEIbHBIM ([P Hepexoe B Hero MalluHA
3aBepiiaer pabory). B 3aBUCHMOCTH OT TEKYIIETO COCTOSIHUSI U OT CUMBOJIA
B TEeKyIIel gdeiike MalluHa MOXKET:

® 3aINCATh B TEKYIIYIO UKy JIF000i cCMMBOJI ajihaBUTA BMECTO TOTO,

KOTODBIil TaM 3allicaH cefiyac, B TOM YHUCJIe U TOT K€ CaMblil CUMBOJI,
TO €CTh OCTaBUTDH COJIEPXKUMOE sTIeHKN 0e3 M3MEeHEeHNIt;
® U3MEHUTH COCTOSTHUE TOJIOBKHU HA JII000E APYroe, B TOM YUCJIE OCTATH-
Ce B TOM COCTOSHIM, B KOTOPOM TI'OJIOBKa HaXOJMUJIACh JI0 3TOrO;
® C/BUHYTLCA Ha OJHY IO3UIUIO BIIPABO, Ha OJIHY IIO3UIIMIO BJIEBO WU
OCTaTbhCd B TEKYyIIeil NO3UINH.
IIporpamma nyist mamuuabl ThIOpUHTA, Yalle Ha3bIBAEMAas MPOCTO «MAIllH-
Hoil ThiopuHray, NpeICTaBIsIeTCs B BUIE TAOIUIIbI, 334a01Tell, 9T JOJIZKHA
CesIaTh MAIUHA [IPU KAayK0i KOMOMHAIINY TEKYIIEro CUMBOJIA U TEKYIIErO
COCTOSIHUS; 110 FTOPU30HTAJIM OTMeYal0T CUMBOJIBI, 110 BEPTUKAJIU — COCTOS-
Hud (niau HaobopoT), a B KaxK0il s4ejike TabJIMIbl 3alIUCHLIBAIOT TP 3HA-
YEHUs: HOBBI CUMBOJI, HOBOE COCTOSIHUE U CJIEJyIollee JBHzKeHue (BJIEBO,
BIIPABO WJIK OCTaThCd Ha Mecre). [lepe HagaaoMm paboThl HA JIEHTE 3aIiCa-
HO BXO/IHO€ CJIOBO; €CJIM IIOCJIe KAKOrO-TO 4YHCJ/Ia IIaroB MalllHa IIepelnia
B 3aKJIIOYATEJIbHOE COCTOAHUE, CUYATAETCH, YTO CJIOBO, KOTOPOE 3allMCAHO
Terepb Ha JIEHTE, SBJISAETCS PE3yJIbTATOM PabOTHI.

Tezuc Twvropurea riracuT: KaKoBO Obl HH OBLIO Pa3yMHOE IIOHHWMa-
HIEe aJIrOPUTMAa, JII0OOH aJIrOPUTM, COOTBETCTBYIOIIHI TAKOMY ITOHIMAHUIO,
MOXKHO PEAJIM30BATDH B BUJI€ MAIIMHBI T hIOPUHTA. DTOT TE3UC MOITBEPK 1A~
eTCs TeéM, ITO MHOXKECTBO TPEJIPUHSITHIX MOMNBITOK CO3/aTh «bojiee MOII-
HBIll» aBTOMAT I[IOTEPIEJH HEyIady: JJIs KaxKJOoro cozjasaeMoro dbopma-
JmsMa (bOpMAIBLHOrO aBToMaTa) yAAETCs yKa3aTh, KAKUM CIHOCODOM MO-
CTPOUTH aHAJOTUYHYIO emy MarmnHy Twsopuara. CaMux Takux (opMasinz-
MOB OBLJIO ITIOCTPOEHO HEMAJIO: 3TO U HOPMaJbHbIE aJaropuTMbl Mapkosa, u
BCEBO3MOXKHBIE aBTOMAaThl C PErHCTPaMM, U BapUalliy Ha TeMy CaMOil Ma-
munbl Triopunra — mammuHa [locTa, MAIIMHBI ¢ HECKOJTBKUMU JICHTAMU U
mpodee B TakOM jyxe. KaxKIbIit Takoil «aJropuTMudecKuit hopmMaIn3Ms,
OyIydnu PaCCMOTPEHHBIM B POJIM KOHKPETHO OIIPEIeIMMOil pabodeil Momen
BMECTO «HEYJIOBIMOI'O» ITOHATHUS aJTOPUTMA, OKa3bIBAETCS B TOM MJIM MHOM
BH/Ie II0JIe3€H JJId Pa3BUTHUS TEOPHUU, & B PsJle CAydaeB — U JJId IIpaKTAYe-
CKOTI'O IIPUMEHEHNS; CyIIEeCTBYIOT, B YaCTHOCTH, A3bIKH IPOIrPAaMMUPOBAHNU,
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OCHOBAHHBIE HA JIAMOJIa~-UCUUC/IeHn (KOTOPOE CJIEAYeT OTHOCUTH CKOpee K
TEOPHU BBIYUCIIUMBIX (DYHKIIUI), & TAKXKe S3bIKH, BEIYUCIUTEIbHAS MOJIEIIb
KOTOPBIX HarmoMuHaeT ajaropurmbl Mapkosa. [lpu sTom my1s KaxKm0ro Tako-
ro ¢popmasm3Ma ObLIO JIOKA3aHO, YTO €ro MOXKHO Peajn30BaTh Ha, MaIlTuHE
Toiopunra, a mamunay TbiopuHra — Ha HEM.

Tem me MeHee moka3arTh Te3UC THIOPUHTA HE IIPEICTABIISIETCS BO3MONK-
HBIM, TIOCKOJIBKY HEBO3MOXKHO OIIPEJIEJIUTh, UTO TAKOEe «Pa3yMHOE IOHU-
MaHUE aJI'OPUTMa»; 3TO HE UCKJ/II0OYaeT TeOpeTI/IquKOﬁ BO3MO2KHOCTHU, 9TO
KOT1a~-1m00 B Oy ay1eM Te3uc ThIOpUHTa OKAXKeTCsT OITPOBEPTHYT: JIJIsT TOTO
JOCTATOYHO IIPEJJIOKUTh HEKHii (DOPMAaJIbHBINA aBTOMAT, COOTBETCTBYIOIITUI
HAIlEMY IIOHMMAHUIO AJITOPUTMA (TO €CTh KOHCTPYKTHUBHO Dea3yeMbiii),
HO IIPY 9TOM UMEOIN KOH(MUTYyPAINK, KOTOPbIE B MaIuHy ThOpUHTa He
nepeBosATCs. 1o, 9TO MoKa HUKOMY HE YIAJIOCh IPEIJIOKUTH TAKOU aBTO-
MaT, GOPMaJIbHO HUYEro He JOKA3BIBAET: a BIAPYT KOMY-TO ITOBE3ET OoJibIie?

Bcé 10 BecbMa HAOMHHAET CUTYAIIUIO C BBIYUCIUMBIMHU (DYHKITAIMUA,
FaCTUIHO-PEKYPCUBHBIMU (DYHKIMSME U TE3UCOM Uépda, u Takoe moaobue
He ciydaitHo. Kak Mbl y2ke oTMeuasn, Bee peobpa3oBanus Buga A* — A*
[y TéM 3aMeHBbI dJ1eMeHTa MHOXKecTBa A* (10 ecTh ciaéBa) ero HomepoMm (4To
MOKHO CZIEJIATH, IOCKOJIbKY MHOXKECTBO A* cu4éTHOE) MOryT ObITh HpeBpa-
meHbl B npeobpaszoanust Buga N — N, a myrém 3aMeHbI HOMEpa CJIOBa
caMuM cJIOBoM — obpaTHOo. Bojee Toro, moka3zano, 4To J1ioboe mpeobpaso-
BaHUe, peajn30BaHHOe MammuHoi ThIOpHUHTa, MOYXKET OBITH 33/[aHO B BHUIE
YaCTUIHO-PEKYPCUBHON (DYHKITNH, & JTF00ast YaCTUIHO-PEKYPCUBHAS (DyHK-
sl — peajin30BaHa B BUJE MaIIuHbl ThopuHTa.

OzHagaeT JIM 9TO, UTO «BBIYUCIUMAs (DYHKIUS» U <AJITOPUTM» CYTh
omao u 1O X)e? DopMasibHO TOBOps, HET, U TOMY €CTh JIB€ IPUIUHBI.
Bo-niepBbix, 06a MOHATHUSI HE OIPEJIEJEHbI, TaK YTO J0Ka3aTh UX IKBUBa-
JIEHTHOCTH HEBO3MOXKHO, KaK, BIIPOYEM, U OIPOBEPrHYTH eé. Bo-BTOphIX,
KaK yKe TOBOPUJIOCH, 9THU MOHSITHsI HECKOJIPKO OTJIMYAIOTCS IO CBOEMY Ha-
[IOJTHEHUIO: €CJIN JBE (PYHKUUU, 3AIMCAHHbIE PA3JIUIHBIM 00Pa30M, UMEIOT
IIPA 9TOM OJHY U Ty 2Ke O0JIACTh OIpPEEJICHUs U BCEI/a JIAI0T OIMHAKO-
BbIE 3HAYCHUS IPU OJINHAKOBBIX apPIryMEHTaX, OOBIYHO CUUTAETCS, 9TO PEUb
UIET O JABYX 3aIUCAX 00HOU U Mol dkce GYHKUUU, TOTIA KaK B IIPUMEHE-
HUAU K JIBYM &JITOPUTMAaM T'OBOPSAT 00 3KB8UBAAEHMHOCTU IBYX DA3SAUNHBIT
AJITOPUTMOB.

MpekpacHbIM NprYMEpPOM Takux anropuTMoB ByaeT pelieHne n3BecTHol 3agadyn
0 xaHolickux bawHsx. B 3agave dpurypnpytoT Tpu CTEpXKHs, HAa OAUH N3 KOTOPbIX
Hageto N NAOCKMX OUCKOB, Pa3/jnyalomxcs No pa3mepy, B BuAe cBoeobpasHoii nu-
pamugku (BHU3Y caMblii BOMBLION ANCK, CBEPXY CaMblii ManeHbKKi). 3a OANH Xof,
Mbl MOXEM MNEPEMECTUTb OAUNH ANCK C OOHOINo CTEPXXHA HA ApPYyron, npmn 3ToM ecnu
CTEPXEHb MYCT, Ha HEro MOXXHO NMOMECTUTb J'IIO60ﬁ ANCK, HO €CJIN Ha CTEPXKHE YyXKe
NMEKTCA KakKne-To ANCKU, TO MOXHO NMOMECTUTb TOJIbKO MEHbLLWNA ANCK CBEPXY Ha
BosbLwniA, HO He HaobopoT. BpaTb cpasy HECKOJIBKO LUCKOB HEJb3sl, TO €CTb Nepeme-
LaeM Mbl TOJIbKO OANH ONCK 3a XOA4. 33;',8‘18 COCTOUT B TOM, 4TObbI 32 HAUMEHbLLEe
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BO3MOXHOE 4YNC/O XOLOB MEPEMECTUTb BCE AUCKN C OAHOIO CTEPXKHSI Ha APYroi,
NOJIb3YACb TPETbUM B KAa4e€CTBE MPOMEXXYTOHYHOrO.

XopoLwuo 13BecTHO, 4TO 3agada pewwaetcs 33 2V — 1 xop08, rae N — KONNYeCTBO
JVCKOB, 1, BONbLLE TOrO, XOPOLLO N3BECTEH PEKYPCUBHBISS aropuTM peLIeHust, n3-
NOXeHHbIA, HanpumMep, B kHure 9. MNepenbmana « XKnsasi maTemaTuka» [5], koTopas
Bbiwna B 1934 rogy. Basucom pekypcnn MOXeT Cny»uTb NEPEHOC OAHOrO AMCKa 3a
OfH XOf, C NCXOLHOIO CTEPXKHS Ha LieNEeBOii, OAHAKO ewwé npoLue B KavecTse b6asuca
NCMO/b30BaThb BbIPOXAEHHbIV CAyyali, KOrAa 3afjayva y)ke pelleHa U HUYEero HMKyga
NepeHOCUTb He Hafo, TO €CTb KOJINYECTBO AUCKOB, KOTOPblE HAZO MEPEHECTU, PABHO
Hynto. Ecnn HyxHo nepemectute N AQUCKOB, TO Mbl NOJb3yeMCs CBOUM >Xe COb-
CTBEHHBIM anropuTMoM (TO eCTb peKypcuBHO obpalaeMcst K Hemy), 4Tobbl cHavana
nepeHect N — 1 BUCKOB C UCXOLHOFO CTEPXKHSI HA MPOMEXYTOUHbIV, MOTOM MepeHo-
CUM CaMblii BOMBLUONA JUCK C NCXOOHOrO CTEPXKHSI HA LiesIeBol, 1 cHOBa obpalyaemcs
K camomy cebe, 4Tobbl neperect N — 1 ANCKOB C NPOMEXYTOYHOrO CTEPXKHSI Ha
LieNIeBOiA.

Y7106bI BONAOTUTL STOT aNrOPUTM B BUAE NPOrPaMMBbl, HYXKHO NPUAYMaTh HEKME
npasuna 3anucy xogos. C 3TuM BCE AOBOJSILHO MPOCTO: NMOCKOJIbKY NMEPEHOCUTCS BCErO
OAWH JNCK, XOf NPEeACTaBNSETCS B BUAE Napbl HOMEPOB CTEP)KHEN: C KAaKOro 1 Ha Ka-
Kol Mbl cobrpaemcst nepeHoCUTb ovepeHoin anck. icxogHbiMu faHHbIMM Ans Hawweid
NporpaMmbl MOCAY>XUT KOJUYECTBO AUCKOB. TeKCTbl 3Tol mporpammbl Ha [lackane
n Ha CVI Mbl HanuweM NO3>Xe, Korga n3y4dnm 3Tum A3blkn B AOCTaTO‘-IHOﬁ CcTeneHn,
HETEPNENNBOMY YNTATENIO MOXKEM NPeaoXnTb nocMoTpeTs §2.11.2, rae npueegeHo
peweHue Ha lNackane, Hy a 3a pewennem Ha Cn npugércs obpaTnTLCs KO BTOPOMY
Tomy Haweii kHuru (§4.3.22).

OTmeTum, 3aberast Bnepén, 4TO pekypcuBHasi NOANPOrpamMma, OCyLLeCTBAsOLLas
COBCTBEHHO pelueHMe 3a4a4m, Ha 0B6OUX A3blKax 3aliMET NO BOCEMb CTPOK, BKJtOYast
3arosIoBOK U OMepaTopHble CKODKM, a BCE OCTasibHOE, 4YTO MPUAETCS HanucaTb —
3TO BCMOMOraTesbHble AeliCTBUS, NPOBEPSIIOLLME KOPPEKTHOCTb BXOAHbIX AAHHBLIX 1
nepeBoAsiLiNe UX U3 TEKCTOBOrO MPEACTABNEHUS B YUC/IOBOE.

PaccmoTpum Tenepb apyroe pelsenume Toii xe 3agayn, obxopsilieecst b6e3 pekyp-
cnn. rlepenbmaH 3TOro peleHns He ﬂpI/IBéJ'I, TaK 4TO €ro HUKTO B NTOre He 3HaeT35;
npy 3TOM Ha PYCCKOM s3blKe peLLEHME OMUCLIBAETCS ropa3go NpoLle, YeM pekyp-
cuBHoe. WTak, Ha HewéTHbix xofax (Ha NepBOM, TpeTbeM, MATOM W T.A.) CaMmblii
maneHbkull gnck (To ectb guck Ne 1) nepemeljaetcs «no Kpyry»: ¢ nepBoro CTepx-
HSl Ha BTOpPOW, CO BTOPOro Ha TPEeTWii, C TPETLEro Ha nepeblii 1 Tak ganee, nbo,
HaobopoT, C NepBOro Ha TPETWUiA, C TPETbLEro Ha BTOPO, CO BTOPOro Ha NepBblii U
Tak panee. Boibop «HanpaBneHnsi» 3TOro nepemelyeHns 3aBUCUT OT obLLero koau-
YecTBa AWCKOB: €C/IN OHO YETHOE, UAEM B «ECTECTBEHHOM>» HanpaBfAeHUW, TO eCTb
1 -2 —> 3 =1 — ..., ecnn xe OHO HeYETHOe, NAEM «OBpaTHLIMY» KPYrom:
1—-3—2—1— ... lepeHoc Ancka Ha YETHbLIX XOAAX OMNPEAENSAETCA OAHO3HAYHO
TeM, YTO Mbl He AOJIKHbI MPY 3TOM TPOraTh CaMblii MaNeHbKUi AUCK, @ CAENaTb XO4,

34Korga peus mmér o6 amropurmax i ¢dpparMeHTax MPOTPaMM, MO pexypcueti
[IOHUMAIOT WMCIOJIL30BAHUE TAKUM aJrOPUTMOM (MM TakuM (parMeHTOM MPOrPAMMbI)
camoz20 cebs Ijisl peureHus: 6oJiee IPOCTOrO CIIydast 3a <.

35 ABTOp He HpeTeHAyeT Ha JIABPbI M306pETATENIs STOrO BapHAHTA AJIOPHUTMA, IO
CKOJIBKY TOYHO IIOMHHUT, UTO €My 3TO PEIlleHHE B CTYJEeHUYECKHe T'OAbl PAcCKa3ajl KTO-TO
U3 CTapUIEKyPCHUKOB, 3aHUMAaBIINXCS Ha OJHOM C HUM CIIEIICEMUHAape, HO KTO 3TO ObLI,
3a JaBHOCTBIO JIET BCIIOMHHUTB HECKOJIBKO 3aTPYJHUTEJIBHO.
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HE Tporasl €ro, MOXXHO TOJIbKO O4HUM CI'IOCO60M, TO €CTb Mbl NONPOCTY CMOTPUM Ha
T€ ABa CTEPXXHA, HAa KOTOPbIX HET CaMOro MaJIeHbKOro ANCKa, U AeslaeéM €gUHCTBEH-
HbIi BO3MOXXHbIN XO4 MeXAYy HUMMU.

Kak Hu CTPAaHHO, KOMMNbIKOTEPHAA NporpamMma, sonaolarolas 3TOT BapuaHT pe-
LLIEeHNA TO/TIOBOJIOMKUN, OKa3blBAE€TCA 3HAYUNTENBbHO (6onee HYEM B AECATb paS!) CNOXK-
Hee, YeM BbIlenpuBenéHHas Asis pekypcusHoro ciaydasi. Jeno Tyt B chopmanbHoii
peanusauun cpasbl KCMOTPUM Ha Ba CTEPXKHS U A€NaeM eANHCTBEHHbIA xo4». He-
JIOBEK, peLuasi roJIOBOJIOMKY, AeliCTBUTEIbHO MOCMOTPUT HA CTEPXXHUN, CPAaBHUT, KaKo
N3 BEPXHUX ANCKOB MEHbLUE, U nepeHecéT 3TOT AWUCK. Y106bI CAENATb TO XK€ CaMoe
B nNporpamMmme, Ham I'IpVIﬂ,éTCﬂ 3aNOMWNHATb, KakKNe OAUNCKW Ha KAaKOM CTEP>XHE B Ha-
CTOHLIJ'I/Iﬁ MOMEHT NPUCYTCTBYIOT, HTO HE CAULLUKOM CJZIOXKHO, €C/lN YMETb pa60TaTb
C OOHOCBA3HbIMU CANCKaMKn, HO BCE Xe AOCTAaTOYHO CJIOXKHO, ‘-|T06b| He BCTaBJ/iATb
TEeKCT 3TOli NMporpamMmmbl B KHUTY — BO BCSIKOM cCJliyvae, uenunkom. PekypcusHoe pe-
LE€HNEe OKa3asloCb TaKUM NPOCTbIM, NOTOMY YTO Mbl HE NOMHWUJIN, KaKne ONCKU rae
NPUCYTCTBYIOT, Mbl U 663 3TOro 3Hann, Kakme xoabl Hago caoenaTb.

l‘ITO MOXXHO CKa3aTb TOYHO, TaK 3TO TO, YTO MpU TEX XK€ BXOA4HbIX AAHHbIX 3Ta
NporpaMma Hane4aTaeT TAKUE XKe XOAbl, Kak U Npeabiaylyas (PekypcuBHas), xoTs
cama nporpamMma, o4eBMAHO, OyaeT HanucaHa COBEPLUEHHO MHave. TepMuHonoruye-
CKas npo6nema, BCTaloWasA B 3TOT MOMEHT, cneaytouias. O‘-IeBI/I,lJ,HO, 4TO peyb I/I,El,éT
O ABYX pa3HbIX rnnporpammax (TaKI/Ie nporpamMmMbl Ha3blBAaOTCA 3KBI/IBaJ'IeHTHbIMI/I). Ho
VIAéT N pedb O ABYX Pa3HbIX a/IroputmMax WNan 06 OAHOM N TOM >Xe€, 3alNnCaHHOM
pasHbiMu cnoBaMu? B GonblnMHCTBE CayvyaeB NPUHUMAETCS <OYEBUAHBLIA» OTBET,
HYTO 3TO ABa Pa3HbIX aAropmTMa, NYCTb N 3KBMBANEHTHbLIX, TO €CTb pPe€aJIN3yrounx
OOHY U Ty e (byHKLMIo (eCTECTBEHHO, BBIHNCNMYIO).

Tem He MeHee, OOBIYHO CUMTAELTCS, YTO B TEOPUH AJrOPUTMOB M B TEO-
PYH BBIYUCIUMBIX (PYHKIUN pedb UAET Oosee-mMeHee 00 OTHOM U TOM Ke.
3apaBblil CMBICJ MTOICKA3BIBAET, YTO 9TO MPABWIBHO: U TO, U APYTO€ MPEI-
crapjsieT cob0il HEKOe «KOHCTPYKTUBHOE» IIPeobpa3oBaHue n3 HEKOTOPOIro
CYETHOTO MHOXKECTBA B HErO K€ CaMO, TOJBKO MHOXKECTBA PacCMaTpPUBa-
IOTCH pa3HbIe: B OJHOM CJIydae 3TO MHOXKECTBO IEMOYeK HAJl HEKHM aJ-
daBuUTOM, B JIPYrOoM CJIiydae — IMPOCTO MHOYXKECTBO HATYPAJIHHBIX YHUCEJI.
Hywmeparus 1eno4uex 1mo3BoJIsIeT JIEFKO [IEPEXOJIUTH OT OJHOIO K JIPYTOMY,
HE HAPYIIAsg «KOHCTPYKTHUBHOCTH», YeM ObI OHA HU ObLIA; CJIEIOBATEIHHO,
MBI IMEEM JIEJIO C OJHOI U TO YKe CYITHOCTHIO, TOJIBKO BBIPAXKEHHON B pa3-
HBIX TepMUHAX. Pasjimyarh Jin 1peodpasoBaHUsl TOJBKO C TOYHOCTBIO JIO
WX «BHEIHUX MPOSIBJIEHUIT», KAK B TEOPUM BBIYUCINMOCTH, WA YK€ C TOY-
HOCTBIO JI0 UX «KOHKPETHOT'O BOILIOIIEHWSI», KAK B TEOPUU AJTOPUTMOB —
9TO, B KOHIIE KOHIIOB, BOIIPOC Tpajuiuii. Bojiee Toro, y MHOI'mX aBTOPOB
BCTpEeYaeTCs MOHATHE «Te3nca Jépua-ThiopuHray, mIpeoiaralinee, ITo
9TH TE3UCHI HE CJIEIYeT PA3JE/IsiTh: PeUb BEIb UIET 00 OJHOM U TOM IKe,
TOJIBKO B Pa3HBIX TEPMUHAX.

[Tocute Bcero ckazaHHOTO JIIOOBIE OnpedeseHus aA20PUMMA BBI3BIBAIOT B
JIydIlieM CJIydae HeJIOyMEHNe, Be/lb JaB TAKOe OIIPEIEIEHNE, Mbl TEM CAMBIM
OTIPABUM Ha CBAJIKY TEOPHUIO BHIYUCJIUMOCTUA U TEOPUIO aJrOPUTMOB, TE3UC
Yépua BmecTe ¢ Te3ucoM ThiOpHHIa, MHOXKECTBEHHBIE IOIBITKH TOCTPOE-
HU$ 9€ro-TO D0JIee CJI02KHOTO — HAIIPUMED, MAIMUHBI 1 bIOPUHTA C HECKOJIb-
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KUMU JIEBHTaMU, J0Ka3aTe/]bCTBA MX SKBUBAJIEHTHOCTU HCXOJHON MAaIllnHE
Toiopunra, paboTy cOTeH, BO3MOXKHO JIayKe TBICSY HCCienoBareneii — a
ompeieJIeHre MPU STOM BCE PABHO OKAXKeTCs OO HENPaBWIBHBIM, JTUOO
HACTOJIPKO PACILIBIBYATHIM, UTO €r0 HEBO3MOXKHO OYIeT MCIIOIh30BATh Ha
[IPAKTHUKE.

SHAYUT JU 9TO, YTO MOHSITAE AJITOPUTMA BOODIIE HEJTH35T MCIIOJIB30BATh
u3-3a ero Heomnpeaeaéanoctu! Komeuno ke, HeT. Bo-mepBhix, eciu roBo-
PUTH O MaTeMaTHUKe, TO MbI BOO6HI€ JIOBOJIbBHO 9aCTO UCIIOJIb3yeM ITOHATHI,
He MMEIOIUe OIpeJeIeHNil: HAIIPUMED, HeJIb3s JATh ONpeJeIeHns TOYKH,
MPSIMO#A U TIJIOCKOCTH, HO 3TOT (paKT HUKOUM 00PA30M HE OTMEHSIET IeOMeT-
puto. Bo-BTOphIX, eciin roBopuTh 0 cdepe UHKEHEPHO-TEXHUYECKUX 3Ha-
HUIi, TO CTPOrUe OIPEe/IeHNs 31eCh BOODIIE BCTPEYAIOTCS OU€Hb PEIKO, 1
9TO HUKOMY He MerrnaeT. HakoHer, cieayer NpUHATH BO BHUMAHUE TE3UCHI
Yeépua u Trropunra: ¢ yuémom amur me3ucos IOHATHE aJITOPUTMa 0OpeTa-
€T BIIOJIHE CTPOr0Oe MaTeMaTHIeCKOe HAIOJHEHNE, HYyKHO TOJIHKO TOMHUTb,
OTKY/Ia 9TO HAIIOJHEHHME B3SJI0Ch, TO €CTh HE 3a0bIBATH O POJIU TE3UCOB
Yépua u Trropunra Bo BCeil HaIlleil TeOpUN.

1.3.6. Asroputm u ero cBoiicTBa

Hecmotps Ha TO, 9TO caMo MOHSATHE AJTOPUTMA HE MOXKET OBITH OIpe-
JIeJIEHO, Hallle MHTYUTUBHOE TIOHUMAaHUe AJI'OPUTMa, [I03BOJISIET TOBOPUTH O
HEKOTOPBIX CBOWCTBAX, BBIIOIHSIONINXCA [JIsi JII0O0r0 00beKTa, KOTODPBIil
HaM MOXKET IPUATH B NOJIOBY CYATATH AJrOpuTMOM. Kpome TOro, MOKHO
TOBOPUTH O HEKUX TAPAKMEPUCTIUKAGL AJTOPUTMOB, TO €CTh O CBOICTBaX,
KOTOPBIE MOTYT BBIIOJHATHCS IS OJHUX AJITOPUTMOB U HE BBIIOJHATHCH
IS IPYTHX.

OpnHO M3 6a30BBIX CBOWCTB JIFOOOIO aJITOPUTMAa MbI YK€ HEOIHOKPATHO
HCIIOJIB30BAJIN B HAIIUX PACCYXKIEHUSAX, IOCTYJIUPYS, UTO aJTOPUTM MOHC-
HO 3anucamv 6 sude mexcma, IPUTOM, €CTECTBEHHO, KOHEewH020: OECKOHEed-
HBIE TEKCTHI MbI B JIEHCTBUTEILHOCTH 3AIMCATH HE MOYXKEM CYTryDO TeXHUIe-
CKH, TaK 4TO, KOJIb CKOPO QJITOPUTMbI UMEIOT OTHOIIIEHNE K KOHCTPYKTHUB-
HOM JIeaTeIbHOCTH, OECKOHEIHBIME OHU OBITH He MOryT. IIpemcraBmMOCTD
JIFO0OT0 AJITOPUTMa B BHJIE TEKCTa, M IPUTOM KOHEYHOI'O, MOXKHO HA3BaThH
CBOWCTBAMHU 00BEKMUBHOCTIU U KOHEYHOCTU AA20PUMMA.

Emé oxno mocTtaToIHO O0YE€BHIHOE CBONCTBO JII0OOr0 AJITOPUTMa — €r0
duckpemHocmsb: KaKOBO ObI HU OBLIIO IPABUIIO, COTJIACHO KOTOPOMY U3 HC-
XOJHOM MH(MOPMAIIHY IIOJIy YaI0T Pe3yJIbTUPYIONLYI0, U KAKOB Obl HU OBLI UC-
MIOJTHUTEJIb STOTO MIPABUJIA, CAMO I10 ce0e UCNOAHEHUE BCETIa IPECTABIISET
coboit Heknit duckpemmbill NPoyecc, KOTOPBIH Ipu OJIMKAaNIIeM paccMOTpe-
HUM PACIaJAeTcs Ha KAKUe-TO aseMenmaphsie wazu/deticmeus. Ilonnmars
JUCKPETHOCTh MOXKHO TaKXKe W B TOM CMBICJIE, YTO Ji00as nHMOpMAIus,
HaJ| KOTOPOI paboTaeT ajropuT™, MOXKET OBITH MPEJCTABICHA B BUJE TEK-
CTa, 9TO O3HAYAET, B YACTHOCTH, YTO C IEJIBIMU U PAIHOHAIBHBIMU YUCIAMA



186 IIpenBapuTe/IbHBIE CBEICHUS

MBI paboTaTh MOXKEM, a C HPPAIMOHAJIBLHBIMHM Y HAC BO3HHKHYT OIIpeie-
JIEHHBIE CJIOKHOCTHU. BrpoueM, KoOJIb CKOPO /JIjIsi HPPAIMOHAJILHOTO HUCTIa
CYHIECTBYET 0003HaveHUue, aJrOPUTM BIIOJIHE MOYKET OLEPUPOBATH TAKUM
9UCJIOM — TOYHee, HE MM CAMUM, & €ro 0DO3HAYEeHUEM; TaK, Mbl BIIOJIHE
MOZKeM IpUJyMaThb TaKOU AJITOPDUTM JUjIsl PEIeHNs! KB3JIPATHBIX ypDaBHe-
HUil, KOTOPBIN IIpM HEBO3MOXKHOCTH HM3BJIEYEHHS KBAJPATHOTO KODHS W3
JUCKPUMHIHAHTA BBIJACT B KadeCTBe pe3y/IbTaTa BhIpajrkKeHHe, cojiepKaliee
STOT KOPEeHb: HAIIPUMep, MOJIyYnB Ha BXOJ ypasHenme r2 — 5z + 6 = 0,
TaKOH aJTOPUTM B KadecTBe Pe3yabTaTa BBIIACT YHCTa 2 U 3, TOrJa KakK
i ypasHennuss 2 — x — 1 = 0 OH, WCIOMB3Ys TO WM MHOE TEKCTOBOE
obo3HaYeHre KBa[PATHOIO KOPHSI, BBIJACT B Ka4eCTBE OTBETA BBIPAKEHUS

p— 5 o (%
% u 1+T\5 Bazkno DOHUMATh, YTO TaKOU aJI'OPUTM HU 6 KAKOU MOMEHIM

He OyJIeT OIePUPOBATD YUCAEHHBIM 3HAYEHUEM \/5, IIOCKOJIbKY TaKOBO€ He
uMeer JuCKpemHo20 npedcmasieHUs.

3ametum, uTo uncno /5 MMeeT [NOBOSLHO MPOCTOE «AHANOrOBOE» MPEeACTaB-
JleHne: JOCTaTOYHO 3ahMKCMPOBaTb HEKNIA 3TaNOH eAVHWYHOA ASUHBI, Hampumep,
CaHTMMETPA, 1 B3sATb NPSIMOYTrONbHUK CO CTOpoHamMu 1 1 2, n ero gnaroHanb Kak pa3
ByneT npefcTaBnsTh kopeHb M3 nATu. VHade rosopsi, Mbl MoxeM noctponTb (eciu
YFOAHO, C NOMOLLLIO LMPKYNS 1 MHEKN) OTPEe30K, KoTopbiii byaeT posHo B v/5 pas
ONMHHee 3apaHHoro. Ecam HemHoro nogymMaTth, MOXHO, MCMOJSIb3Yst NCXOAHO Liesble
BENNUNHBI, NONy4uTh /5 B BUAE CUAbI, AeliCTBYIOLENA Ha Kakoe-HUBY AL TeNo, B BUuae
06bEMa XXUAKOCTN B COCYAe W TOMY MOJOBHbLIX aHA/IOroBbIX (PU3NHECKUX BENYHUH.
Tak BOT, @aArOPUTMbI HU C 4eM NOAO00HBIM He PaboTaloT; Kak Mbl Y>)Xe rOBOPUIIN, BCS
Teopus BbIYNCIVMOCTI NOCTPOEHA NCKAKOHNTENBHO HA LEsbIX YUCAAX, U LENbIMU XKe
(B KOHEYHOM CHETE) HKMCIaMU OMEPUPYIOT KOMMBLIOTEPHI.

B npuHumne, n3BecTHbl Tak Ha3biBaeMble aHasorossie IBM, paboTatowme kak
pas C HenpepbIBHBIMU (PU3NHECKUMU MPOLECCAMU; NCXOAHBIE, MPOMEXYTOYHbIE 1 pe-
3yNbTUPYIOLWME JaHHbIE B TaKMX MaLUMHAX NPEACTaBASAIOTCA 3HAYEHNAMU SNIEKTpUYe-
CKUX BEJINYMH, Yalle BCEro HanpshKeHUs; HO (OYHKLMOHUPOBaHME aHanorosbix JBM
He MMeeT HMYero obLiero ¢ anropmtTmamu.

Tperbe pyHIAMEHTATILHOE CBONCTBO, IPUCYIIEE JTI0OOMY aJrOPUTMY, He
CTOJIb OYEBUJIHO; OHO HA3BIBAETCS JEMEPMUHUPOBAHHOCTNHIO U COCTOUT
B TOM, YUTO aJTOPUTM HE OCTABJIAET UCIOJTHUTEIO HUKAKON «CBOOOIBI BbI-
Gopay: CAeIOBATH TMPEAMMCAHHON TPOIEIype MOXKHO OJHUM U TOJBKO O-
HUM CIIocob0M. FEMHCTBEHHOE, 9TO MOXKET IOBJIMSATH HA XOJI BBIIIOJTHEHUSI
AJITOPUTMa — 3TO MCXOJHBbIC JAaHHbIC; B YACTHOCTH, IIPU OJHUX U TeX 2XKe
HUCXOIIHBIX JIAHHBIX aJTOPUTM BCETJAa BBIIAET OJHU M T€ YK€ PEe3yTbTAThHI.

YutaTenu, yxe CTasKMBaBLUMECS C MPAKTUHECKAM MPOrpPaMMUPOBAHNEM, MOTYT
3aMeTUTb, HTO MPOrpaMMmbl, B OCOBEHHOCTN UTPoBble (@ TakXe, HaNpUMep, KPUNTo-
rpacr4eckme), HacTo OTXOAAT OT 3TOro NpaBUAA, UCNOAbL3Ys AATHUKMA CyqaliiHbIX
yucen. Ha camom pgene 3To HUKOUM 0Bpa3oM He MPOTMBOPEYNT TEOPUM aJIFOPUTMOB,
MPOCTO CllyyaiiHble Yncna, oTKyAa bbl oHM Hu Bpannck, cnefyeT paccMaTpuBaTb Kak
COCTABHYIO YaCTb WCXOAHbIX AAHHbIX.

CgoticTBa 06bEKTUBHOCTH / KOHETHOCTH (B TOM CMBICJIE, UTO BCSIKUH aJl-
POPUTM HMMeEeT KOHEYHOE OOBEKTUBHOE IPEICTABJIEHUE), IUCKPETHOCTH U



§1.3. Terteppb HEMHOIO MaTeMaTUKN 187

JeTEPMUHUPOBAHHOCTU IIPUCYIXA BCEM ajilOpUTMaM 0e3 HMCKJIFOUEHUs, TO
€CTh eCJIN HEeYTO He 00J/1alaeT KaKMM-JIM00 U3 9TUX CBOMCTB, TO LEpe Ha-
MU 3aBeJIOMO HUKaKOil He ajaroputM. KoHedHO, 9T CBOUCTBA CJemyeT pac-
CMATpPUBaTHh CKOpee KaK HEKUE aKCUOMbl, TO €CThb YTBEDPKIEHUSI, KOTOPhIE
IPUHSATHI, HEB3UPAas HA UX HEJOKA3yeMOCTb: IIPOCTO IPUHATO CIUTATH, YTO
AJITOPUTMBI, 9TG OBl TIOJ, HUMU HU TIOHUMAJIOCH, Beeria TakoBbl. C HEKOTO-
pOil HATSIXKKOI MOXKHO YyTBEDPKIATH, ITO AJITOPUTM JOJKEH eIé 00J1a/1aTh
NOHAMHOCTNGIO ONA UCTLOAHUMEAR, XOTS ITO yKe Ha IpaHu (oJia: nowam-
HOCMb OTHOCHUTCHA CKOpDee He K aJITOPUTMY, & K €ro 3aIliCh, HO Belb aJl-
TOPUTM M €r0 3aliCh — 3TO COBCEM HE OJIHO M TO 2Ke; OOJIbINE TOro, OJINH
AJICOPUTM MOXKET UMETh OECKOHEYHO MHOIO IIPEJICTABJIEHNH J1arKe B OJIHOM 1
TOM K€ CUCTeMe 3AIMCH: HAIIPUMED, €CJIH B IIPOr'PaAMMe IIePENMEHOBATH BCE
IepeMeHHbIE UJIU MOMEHATh MECTAMU IMOIIPOTPAMMBI, aJTOPUTM OT ITOTO
HE U3MEHUTCH.

Hapsiny ¢ mepednciieHHBIMU 00A34MEALHbBIMYU CBOICTBAMU AJITOPUTM
MOKeT 00J1a1aTh (HO MOXKeT U He 00J1aaTh) HEKOTOPBIMEI %aACTIHbLMU CBOM-
CTBAMM, TaKUMH KaK MaCCOBOCTH, 3aBEPIIAEMOCTH ([IPUMEHUMOCTb K OT-
JIeJIbHBIM BXOJHBIM CJIOBAM HJIM KO BCEM BO3MOYKHBIM BXOJIHBIM CJIOBAM),
IPaBUWJILHOCTh U IOJIE3HOCTh (U4TO Obl MOJ HUMHU HU IOHUMAJIOCH) M T. JI.
Bo3mokHO, 9TH CBOMCTBa 21CEAAMEALHDL, HO HEe OOJIee TOTO; 9TO XapaKTe-
PUCTHKY, KOTOPHIM OT/EJIHbHO B3ATHII AJITOPUTM MOYKET COOTBETCTBOBATD,
a MOXKET M HE COOTBETCTBOBATH, & BO MHOIUX CJIyJasiX TAKOE COOTBETCTBHE
Jazke Hesib3d (HeBO3MOXKHO!) mpoBepuTh. K cOXKANIEHNIO, CYIIECTBYET MHO-
ro pa3’HOOOPA3HBIX JINTEPATYPHBIX HCTOYHUKOB COMHHUTEIHLHOIO Kad4eCTBa
(B 4mMCJIO KOTOPBIX, KAK HU IPUCKOPOHO, BXOIAT HEKOTODbIE MIKOJbHBIE
yuebHrku nadOpMATUKN), Tle 00g3aTe/IbHbIE CBOHCTBA AJrOPUTMOB CBa-
JINBAIOT B OJHY Ky4y C YACTHBIME, [IOPOXKJIAsl HA BBIXOJE COBEPIIEHHO (e-
€pUYECKUU KaBapIaK.

Haunéwm co cBoiicTBa Maccogocmuy aaropurMa, Kak caMoro IpocToro;
9TO CBONCTBO OOBIYHO IIOHUMAETCsI B TOM CMBICJIE, UTO AJITOPUTM JIOJIZKEH
YMeTh PeIlaTh HEKOe CEMENCTBO 33/1a4, a He OJHY 33/1a49y; IMEHHO JIJI STOTO
AJITOPUTM JI€JIAIOT 3aBUCAMBIM OT BXOIHBIX JaHHBIX. CBOMCTBO MacCcOBOCTH,
OYEBUJIHO, MOYKHO IIPOBEPUTH, TO €CTh, PACCMATPUBAs KOHKPETHBIN ajro-
PUTM, JIETKO OIPEIETUTh, 00J1a/1aeT OH MAaCCOBOCTBHIO UJIM HET; HO HA 9TOM,
cobcrBenHO, U BCE. O0s3aTEILHBIM OHO HUKOMM O0OPA30M HE SBJISETCSH, TO
€CTh aJI'OPUTM, KOTOPBII BOODIIE HE 3aBUCHUT OT BXOJHBIX CJIOB, aJITOPHUT-
MOM ObITh He 1epectaéT. Kak cpenu BEIYuCIMMbIX DYHKIMI IPUCYTCTBYIOT
KOHCMAHMbL, TAK U CPEIU aJTOPUTMOB IPUCYTCTBYIOT 2eHEPAMOPbL e0UH-
cmeenH020 pesysvmama. Mexx 1y TpotunuM, IMEHHO K 9TOH KaTeropuu OTHO-
curcs 3HamenuTas nporpamma «Hello, worlds — m3mi061eHHbBIIT MHOTTIMET
aBTOpPaMU IIPUMEP MEPBOIl IPOrPAMMBI HA OYEPEIHOM S3bIKE ITPOrDAMMU-
pOBaHmsI; BCE, UTO OHA JeaaeT — 3To BeLIAET dpady «Hello, world!»36 u
3aBepinaercs. Kcratu, Mbl Toxke HaunéM n3ydenne [lackass, a 3arem u Cu

363 npascrayit, mup! (anen.)
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WMEHHO C 3TOil mporpaMmbl. Q4UeBHIHO, IpOrpaMMa, BCerja IedaTarolast
OlHY U Ty ke dpaly, BOOOIIe HUKAK HE 3aBUCAT HU OT KAKHX BXOJHBIX
JAHHBIX U, CJIEJOBATEJIFHO, HIKAKON MacCOBOCTBIO He obsamaer. Ecim Obr
MBI CUATAJIU MaCCOBOCTb O0sI3ATEILHBIM CBOMCTBOM aJITOPUTMA, TPHUIILIOCH
OBl CYNTATH, YTO IPOIPAMMEBI, II0JIOOHBIE ITOIl, HE PeaJU3yYIOT HUKAKUAX aJjl-
TOPUTMOB.

ECJ'II/I, CKa)keM, pacCMaTpunBaTb OBbLIKHOBEHHbIE TPEYroibHNKN Ha NJIOCKOCTU, TO
MO>XHO 3aMeTUTb, 4TO BCAKWIA TPEeYroslbHUK NOAHUNHAETCA HEPABEHCTBY TPEYroJibHNKa
(To ecTb cymma AsinH NiobbiX 4BYX CTOPOH 3aBEfOMO BObLIE AJIMHBI TPETLEN CTOPO-
Hbl), a elwé ero cymma yrnos BcerAa pasHa 180°; 3To CBOICTBa BCEX TPEYrObHIUKOB
6e3 ncknoYeHus. KpOMe TOro, cpeagmn BCeX TPEYroJsibHNKOB €CTb eu.l,e npsiMoOYyroJib-
Hbl€ TPEYronbHUKN, ONSA KOTOPbIX BbINOJHAETCA TeOopeMa I'Il/lcbaropa; pa3ymeeTca,
Teopema lNuchbaropa — o4eHb BaXKHOE U HY>XHOE CBOWCTBO, HO BblNO BbI Heneno Tpe-
6oBaTb €€ BbINOJAHEHUSI AN BCEX TPeyronbHUKoB. IMeHHO Tak obcTosT gena u ¢
MaCCOBOCTbIO aNIrOPUTMOB.

Korma B paccyxmeHusix 0 CBOHCTBAxX aJrOPUTMOB HE TPOBOIUTCS siB-
HOIl T'PAHUIBI MEXKJIy CBONCTBAMU OOSI3aTEJIbHBIMU, TO €CTh MPUCYIIAMU
BCEM aJIropurMaM 0e3 UCKIIOYEHNs, i CBOMCTBAMH YACTHBIMU, TAKUME, KO-
TOPBIMHA AJITOPUATM MOXKET 00JIAJAaTh WK He 00JIa1aTh, PE3yJIbTATOM TaKUX
paccy:KIeHuil CTaHOBATCsI Tpydeiinue (pakKTUIECKHe OIMMOKU; ceiiaac MbI
rnocrapaeMmcss o0Cy/IuTh HanboJiee MOy IApHbIe U3 HUX. Takoe o0CyXKIeHne
ITO3BOJIUT HAM, BO-IIEPBBIX, HE IOBTOPSATH OIMUOOK, Ubs HOITYJISPHOCTD HUKO-
M 06pa30M He OTMEHsSIeT UX IPyOOCTH, U, BO-BTOPBIX, IO XOIY 00CY K IEHUST
MBI Y3HaeM €Ilé HeCKOJIbKO NHTEPECHBIX aCIIEKTOB TEOPUHU aJIOPUTMOB.

Ha ynuBnenme 9acTo MOXKHO BCTPETHUTD YTBEDXKIEHUE, UTO 410007 A4~
20pumm doasicer, 06Aa0aMb CBOTUCNEAMYU «NPABUALHOCTIUS U «3a8EPULGE-
MOCMU», TO €CTh, NHAYE TOBOPsI, JIIOOOH AJITOPUTM AKOOBI JIOJIKEH BCETJIa
3aBEPINATHCH 33 KOHEYHOE YUCJIO IMArOB, IPUTOM HE IIPOCTO 3aBEPIIATH-
Ccsl, & BBIJIABATH IIPU 9TOM [IPABUJIbHBIN pe3ysibrar. KoHedHno, romeaocs 0o,
9TOOBI BCe AJrOPUTMBI (U, CTAI0 OBITH, BCE KOMIBIOTEPHBIE IIPOrPAMMBI)
[ECTBATEIFHO HUKOTJA He 3aBUCAJIA U HE JI€JIAJIM HUKAKUX OIMUOOK; KaK
TOBOPUTCs, XOTE€Th HE BPEIHO. B peasibHOCTH jejia 0OCTOST COBEPIIEHHO
WHaYe: TaKOe «PaliCKU-nIeaIbHOE» I0JIOXKEHUE Belleil OKa3bIBAETCsI IIPUH-
[MUNHAAIBHO HEJOCTUKUMO, IPUIEM HE TOJIHKO TEXHUYECKH, HO U, KAK MBI
BCKODe yBuIuM, cyrydo maremarndecku. C TaKUM ¥Ke yCIIeXOM MOYKHO OBLIO
O6bI TpeboBaTh, YTOOBI BCE aBTOMOOMJIM OBLIN OCHAINEHBI BEYHBIMU JIBUTA-
TeJISIMH, & YUCJIO T CTAJI0 PABHO TPEM, YTOOBI Jierde ObLJIO CYUTATH.

Hauném ¢ «mpaBmiabHOCTH». O4YEBHIHO, 9TO 9TO HOHSTHE IMOIPOCTY
HEBO3MOXKHO (pOpMaJIn30BaTh; 0OJIee TOrO, 3a9aCTYI0 IIPU pa3paboTKe aJ-
TOpUTMa BOOOIIE HeIb3sl yKa3aTh Kako#l Obl TO HU OBLIO KPUTEPHUil mpo-
BEPKU <«IIPABUJIBHOCTU», WM, 9TO €II€ Xy2Ke, Pa3Hble JIIOJAM MOTYT OIe-
pUpOBaTh PA3HBIMUA KPUTEPUSIMU [P OIEHUBAHUU OJHOTO W TOTO K€ aJ-
rOpUTMa. DTO CBONCTBO MPEJIMETHOH 00JIACTH XOPOIIO U3BECTHO Ipodec-
CHOHAJIbHBIM IIPOrPAMMECTAM: OJHO M TO K€ IMOBEIEHHE KOMIIbIOTEPHON
MIPOrPaMMbl MOYKET €€ aBTOPY Ka3aThCs IPABUJIBLHBIM, & 3aKa39UKy — HE
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[IPOCTO HEIPABUJIBHBIM, HO JIaKe B HEKOTOPBIX CJIydasiX BO3MYTUTE/IHHBIM.
Hukakune dopmasbHble ONMucaHus, HUKAKOE CKOJIb YTOJIHO TOJPOOHOE Te-
CTUPOBaHUE HE CIHOCOOHBI 3Ty CHTYAIWIO ucupaBuTh. Cpeau mporpaMmu-
CTOB HEOE30CHOBATEBHO CUNTAETCS, UTO «IIPABUIBLHBIX» IIPOTPAMM He ObI-
BaeT, OBIBAIOT JIMIIIb TAaKUe [IPOrPAMMBI, B KOTOPBIX II0OKa He HAilIEHO OIIH-
0OK — HO 9TO He 3HAYHUT, ITO OmMMOOK TaM HeT. Hekoropoe Bpems Hazan
cpeu pOrpPaMMUCTOB-UCC/Ie0BaTe el ObLIa MOMy/IsSpHa TeMa (POPMAJIb-
HOH BepudUKaIUU TPOrPaMM, JI0Ka3aTEJIHHOTO IPOrPAMMUPOBAHKS U T. I1.;
HUKAKNX OOHA/IEXKUBAIONIAX PE3Y/IBTATOB B ITOHM 00/IACTA HUKTO TaK W HE
JIOCTHUT, ¥ TOITYJISPHOCTh HAIIPABJIEHUS MONLIA Ha yObuib. [lomydaercs, aro
€CJIl CYUTATh IIPaBUJBHOCTb 00dA3aTEJIbHBIM CBONCTBOM JIIOOOTO
aJropuTMa, U3 3TOr0 OYJEeT cJjIeJ0BaTh, UYTO aJITOPUTMOB He CyIIlie-
CTBYET — BO BCIKOM CJIydae, UX HeJIb3s <IIPEIbABUTH», BEIb ITPOBEPUTH
CBOMICTBO «IPaBUJIBHOCTH» TEXHUYIECKH HEBO3MOXKHO.

Co CBOICTBOM «3aBEpIIAeMOCTH» Jiejia 06CTOsT eMé narepecuee. B reo-
pU# aJrOPUTMOB AKTUBHO MCIIOIB3YETCsl TEPMUH « NPUMEHUMOCTNG > . aJl-
TOPUTM HA3BIBACTCS NPUMEHUMBIM K JGHHOMY BLOOHOMY CAO8Y, €CIIN, UMesT
9TO CJIOBO HA BXOJIE, AJITOPUTM 3aBEPIIAETCS 338 KOHEYHOE YHCJIO IIAroB.
A remepn camoe mHTEpecHOe: MPobJIEMa TPUMEHUMOCTU AJTOPUTMA
K BXOJHOMY CJIOBY $SIBJISIETCS AJITOPUTMUYECKU HEPa3PEIInuMOi, TO
€CTh HEBO3MOXKHO — MATEMATHIECKH! — IMOCTPOUTH TAKON AJITOPUTM, KO-
TOPBIi, TOJIy9UB HA BXOJL 3aIHCh JPYTOro ajJropuTMa U HEKOTOPOE BXOIHOE
CJIOBO, OTIPEJIEJIIII Obl, TPUMEHUM JIAHHBIA aJrOPUTM K JAHHOMY CJIOBY MJIA
wet. [IpobiemMa MpUMEHNMOCTH, U3BECTHAS TaKXKe KaKk npobaema ocma-
HOB8a, IPEJICTABIIAET CODOI, BO3MOYKHO, CAMBIIT POCTOM M OYEBUIHBIH TPH-
Mep aJTOPUTMUIECKON HEPa3PEenIuMOCTH.

HepaspemumocTs 1pobsieMbl IPUMEHMMOCTH MOYKHO JIOKa3aTh, KaK I'0-
BOPUTCsI, B TPU CTPOYKH, €CJIA [IPUBJIEYb €€ JACTHBIN CIydait — npobaemy
CAMONPUMEHUMOCMU, TO €CTh BOIIPOC O TOM, OCTAHOBUTCS JIM JTAHHBIN
aJICOPUTM, €CJI Ha BXOJ[ €My I10/IaTh ero COOCTBEHHYO 3alliCh. B camoM Jie-
Jie, JIOILYCTUM, TaKO# aJIrOpUTM ecTh; Ha30BéM ero S. Hamumem asroputm
S’ ciemyomero suma’:

S'(X) = ecu S(X), o BECKOHEYHBIN _ITUKJI, urage BHIXO/T

Seno, aro anropurm S’ MoKeT GBITH MO0 CAMOIPUMEHUM, JTUOO HE CAMO-
npuMeHuM. PacecMoTpuM ero npuMenenue K camomy cebe, To ecth S’(S”).
Ipeanonoxum, S’ camonpumMennM; Torya pesyibraTom S(S’) Gyaer nern-

373 mech MBI MPOBOUM PACCYKICHHS 1O YIPOIIEHHON CXeMe — B YaCTHOCTH, He JeJia-
€M pas3JIndus MEXK/1y aJITOPUTMOM U €r0 3AIUCHI0; KPOME TOTO, MbI TOBOPUM 00 «aJI'OPUAT-
Me BOOOIIE», TOT/Ia KakK ¢ (DOPMAJIbHON TOYKU 3pEeHUsl CJIEI0BAJIO ObI UCIIOJIb30BATH OJUH
3 CTPOI'O OIIPEIEJIEHHBIX (POPMAIN3MOB, XOTs OBbI Ty 2Ke caMmyio MainuHy Thioputra. Beé
3TO HECJIOXKHO WCIPABUTH, HO JIAKOHUYHOCTb U3JIOXKEHHSI OT 3TOTO CUJIBHO IOCTPAJIAET,
a Hallla 3a/a4a cefiyac — He B TOM, YTOOBI JaTh (DOPMAJIbLHOE JIOKA3ATEIHCTBO, & B TOM,
9T06BI OOBSICHUTD, IIOYEMY Jiejia OOCTOST TakK, a He MHAYE.
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Ha, U, cyenoBaresbHo, S'(S’) B cooTBETCTBUI ¢ COBCTBEHHBIM OIIPE/IeIeH -
eM yiIéT B 6eCKOHeUHBIH IIUKJI, TO eCTh OKayKeTCsl He MPUMEHUM K CAMOMY
cebe, 4TO IIPOTUBOPEYUT IIPe/IIoJI0kKeHnIo. [IpeInoIozKuM Terepb, 94To aJl-
roput™m S’ He ABASETCS caMONpUMEHNMBbIM. Torma pesynabratoMm S(S’) Gy-
JIeT JIoXKb, Tak 910 S’(S’) GIaronosydHo 3aBEpIIUTCs, TO €CTh OKAKETCsI
CaMOIPUMEHHM, YTO, OISIThb-TAKH, IPOTUBOPEUUT IIPEJIIOJI0KEHIIO. TaKIM
06paszoM, aaroput™ S’ He ABJISETCA HU CAMOIPUMEHUMDBIM, HE HeCAMOIIPH-
MEHHIMBIM; CJIeJ0BATELHO, ero MOIPOCTy He cylecTByeT. Kak ciieicTsue,
He CyIIECTBYeT W ajropurMma S, mHade S’ MOKHO GbIIO ObI HamucaTh (BHE
3aBUCHMOCTU OT TOI'0, KAKOil M3 aJrOPUTMUYECKUX (POPMAJIU3MOB MbI HC-
0JIb3yEeM — U BETBJIEHHUE, M GECKOHEYHBIH IUKJI PEAIU3yIOTCs BE3JIE).

Bepnémcs x cpoiicTBy «3aBepiiaeMocTu». OOBIYHO IPH ero yIIOMUHAHUK
HUKAKOH pedn 0 «BXOJHBIX CJIOBaX» He UAST, TO €CTh ABTOPLI, IPUIIKCLI-
BaIOIIUe AJTOPUTMY TAKOe CBOMCTBO, UMEIOT B BH.LY, IO BCeil BHIUMOCTH,
YTO AJTOPUTM JOJKEH ObITh, CJIejlys KJIaCCHIeCKOil TepMUHOJIOTUH, NpPUME-
HUM K 21060MYy 6T00HOMY cr06Yy. Mexkly TeM, Ha caMOM Jiejie HeBO3MOXKHO
(B obmmem cirydae) MpOBEPUTD JasKe MPUMEHUMOCTD AJIPOPUTMa K OJJHOMY
OT/IeIbHO B3ATOMY BXOJIHOMY CJIOBY, He TOBOps y2Ke 000 BCéM GEeCKOHEeUYHOM
MHOKECTBE TAaKHUX CJI0B. KOHEYHO, MOXKHO YKa3aTh TPUBUAJILHLIC CIydYan
TAKUX AJITOPUTMOB: HAIIPUMED, aJOPUTM, BCET/Ia BLIIAIONIII OJIHO U TO JKe
3HaMeHNe BHE 3aBUCUMOCTH OT BXOJHOTO CJI0Ba U HUKAK 3TO BXOJHOE CJIOBO
He aHAJU3UPYIOIuil, 6y1eT 3aBelOMO IPUMEHUM K JII000MY BXOIHOMY CJIO-
By. OIHAKO HE TOJILKO «B OOIIEM CJIydaes, HO M BO BCEX MAJIO-MAJIbCKHA «MH-
TepPeCcHLIX» CIydasX, K KAKOBBIM OTHOCATCS IPAKTHYECKHU JII0ObIE M0JIe3HbIe
KOMIILIOTEpHBIE IIPOrPAMMbI, Mbl He MOYXKEM CKa3aTh HUYEro OlIpee/éHHOr0
Ha TEMY <«3aBEepIIaeMOCTH»: AJTOPUTMUYECKas Hepa3pelliMOCTh — IITYKa
yupsiMas. EcaIn cuuTaTh «3aBepIiaeMoCThb» AlPHOPHBIM CBOMCTBOM 1106020
anroputMa (TO €CTh CIUTATh, 9TO HEYTO, He 00T IAIONIEe STUM CBOHCTBOM,
AJITOPUTMOM HE SABJISIETCST), TO MBI BOOOIIE HE CMOYKEM MPUBECTH TTPUMEPHI
AJITOPUTMOB, 33 UCKIIOUEHHEM CAMBIX TPUBHAJBHLIX, H YK TOYHO YIYCTHM
U3 paccMOTpeHus: GOJBLIIYIO U Hanbojiee MHTEPeCHYI0 4acTh aJllOPUTMOB.
Muade roBopsl, €CIi BKJIOYUTD <«3aBEpIIAEMOCTL» B IIOHATHE aJIFOPUTMA,
KaK 9TO, yBBI, 9aCTO JIeJal0T aBTOPbI yU4eOHUKOB, MBI C TAKAM HOHATHEM
«aJITOPUTMAa» B MOJABJISIIONIEM OOJIBIITUHCTBE CJAYyIaeB HE CMOTJIH ObI BOOO-
e OIPEeIe/ICHHO CKa3aTh, AJIFOPUTM Hepej, HAMU WU HEeT, TO eCThb IIOIIPO-
CTy HE CMOIJIM Obl OTJIMYATh AJTOPUTMBI OT He-aJrOPUTMOB; 3a49eM HaM,
CIIpalluBaeTcsl, TOra Takoe HoHsaTHe?

CI/ITyaLl,I/Iﬂ HAa4YMNHAET BbIMNALETb eLLl,e NMNKaHTHEE, eC/In y4eCTb, 4TO B Teopun
BblHYHNCNTNMbIX d:)yHKU'VIﬁ BO3MOXHas HeOnpeAeﬂéHHOCTb d)_yHKL‘l/ll/l Ha NOAMHOXKeCTBE
obnactu eé onpeseneHnsi NTPaeT HYPe3BbIHAiHO BaXKHYIO PoJib, Npuyém ntobbie no-
NbITKN J0ONpPeaenTb PyHKLMN BPOAE «PacCMOTPUM Apyryto dyHKLUIO, KoTopast
paBHa HYJIO BO BCEX TOYKaX, B KOTOPbIX MCXOAHAA pyHKUNA He onpeaeneHay TepnaT
COKpyLmnTenbHoe duacko.

l‘|T06b| NOHATb, NOYEMY 3TO TaK, PaCCMOTpUM chnegyiouiee NOBOJIbHO NPOCTOE
paCCy)K,lJ,eHVIe. |_|0CKOJ'|be Mbl AOFOBOpVU'lVle, 4yTO ﬂ|’06b|e KOHCprKTVlBHble BblHUNC-
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JNIEHNA MOXHO 3anncaTb B BUAE TEKCTA, N3 3TOro caeayeT, 4To BblHNCIANMbIX beHK—
LU/”Z — C4YéTHoe MHOXXECTBO, TO €CTb CyLLECTBYET HEKOTOPASA HyMepauna BCeEX BbIHNC-
Anmbix yHKuuii. MycTb Tenepb Mbl NbITAEMCS BBECTU TaKoe MOHSITUE BbIYNCIMMOIA
byHKLMN OJHOTO aprymeHTa, 4TO BCsikasi (OyHKLMS, BbIYUCIMMAs B 3TOM CMbICHE,
OKa3blBaeTCs NPU 3TOM OMpPEeAeNeHa Ha BCEM MHOXKECTBE HaTypasibHbIX apryMeHTOB.
SlcHO, 4TO, MOCKOJMIbKY peyb MAET O BbIMUCAUMBIX (PYHKLUSAX, 3TUX DYHKLUA TOXKe
He bonee Yem cyéTHoe MHOXKecTBO. OBo3Ha4YUM nx BCe 4vepe3 f1, fa, f3,. -y frny- -
MHaYe roBopsi, NYCTb HYMepOBaHHAsl NOC/E[OBATENLHOCTb fr, UCHEPMBLIBAET MHOXE-
CTBO BbIYMCAUMBIX (B HaweMm cMmbicie) yHKumnii. PaccmoTpum Tenepb yHKLMIO
g(n) = fa(n) 4+ 1. AcHo, 4To B NtOBOM pasyMHOM CMbIC/e Takasi (PYHKLMS BblHYNC-
JINMa, HO B TO XKE BPEMSI OHa OT/IMHAETCS OT KaxAaoli u3 f,,, TO eCTb mosy4vaercs,
4TO OHa B MHOXECTBO BbIMNCANMBIX (DyHKLMI He BXOgNT .

Kak cnepcrsue, Mbl JOMKHbI IMBO COrNacuTLCS € TeM, 4To npubasneHne eguHu-
Ubl MOXET CAENaTb N3 BbINUCAUMONA PYHKLNU HEBLIYUCAUMYIO, TMBO MPUHATL Kak
[aHHOCTb, 4TO MPU PACCMOTPEHUM BbINNCAUMBIX PyHKUMI (4TO Bbl MbI nog Tako-
BbIMW HW MOHMMAJIN) OFPaHNYNBATLCS TONIBKO BCIOAY OMPeAenéHHbIMI hyHKLASIMU
Henb3sl. 3aMeTuMm, ecnu pyHKuUK cemeiictea f, He obsizaHbl BbITh BCogy onpene-
NEHHBIMM, TO HUKAKOrO MPOTWBOPEYMS Y HAaC HEe BO3HUKAET; B CaMOM [efe, eciu
cbyHkumns f He onpeneneHa B Touke k, To g(n), onpeaenéHHas BbilLeyKasaHHbLIM
cnocobom, oKa3bIBaETCsl TOXE He OMpefeNieHa B Touke k, 1, KakK CNeACTBUe, eé OTan-
4Me OT KaxXAoii n3 fi bonee He rapaHTUpyeTCs €€ onpeaeneHnem; nHade roeopsi, g(n)
MOXET COBMajaTh C Jtobol U3 Tex PyHKLWNIE fi, KOTOPbIE HE OMpPefesieHbl B TOUKE,
COOTBETCTBYIOLEN NX HOMEPY, 1, CNEAOBATENBHO, KMOJY4aeT NPaBo» He BbIXOAUTb
3a npegensbl mHoxectsa {fx}.

B Teopun BblumcanMbix dyHKUMI paccMaTprBaeTCsi, MOMUMO MPOYEro, Hekuit
«YNPOWEHHBIN» Knacc byHKUNA — Tak Ha3blBaeMble MPUMUTUBHO-PEKYPCUBHbIE
GyHkymm. OT HacTU4HO-peKypCnBHbIX yHKLMIA (cM. cTp. 178) ux oTanyaer otcyT-
CTBVE ONepaTopa MUHMMU3ALML, TO ECTb (PYHKLMN CTPOSITCS HAa OCHOBE TEX XKe Npu-
MUTUBHBIX (PYHKLMA (KOHCTaHTbI, YBENMHEHUS HA eAUHILY 1 NPOEKLMM) 1 onepaTo-
pOB Cynepnosvuuu v NpUMUTUBHON pekypcun. Bce dyHKLmmM, nocTpoeHHbie Takum
obpa3oM, 3aBeAOMO onpefeneHbl asi Ntobbix 3HaYEHNA apryMeHTOB, «3aLuKANBaTh-
CS» UM MONPOCTY HErAE; B KJACCe 4aCTUYHO-PEKYPCHBHBIX DYHKLMUA BO3MOXHOCTbL
«HeonpefenéHHOCTI» BHOCUT Kak pa3 onepaTop MUHUMU3ALWU.

Kasanoch bbl, Knacc aToT AOCTATOHHO LUNPOK, NPUHEM, ecn roBopuTs 06 apud-
METUKE UEeNbIX HNCEN, CKNagblBaeTCsA (O6MaHL|V|BOe) Brne4daTsieHne, 4HTo OH NOKPbIBaeT
«no4Ty BCE». HTObbI NPMBECTM NPUMEP HAaCTUYHO-PEKYPCUBHONA DyHKLMM, KOTOpast
He Bblna Bbl NPU 3TOM NPUMUTUBHO-pPEKYpPCUBHON, Bunbrensmy AkkepmaHny npu-
LIAOCH CMELManbHO NPUAYMaTh yHKLMIO, KOTOPYIO MOTOM Tak U Ha3Baan dyHKLnel
AkkepmMaHa; 3Ta yHKLNS ABYX apryMeHTOB PacTEéT HACTONLKO CTPEMUTENLHO, HTO
BCe €€ OCMbIC/IEHHbIE 3HAYEHNS YMELLAKOTCA B HebosbLyto Tabauyky, 3a npeaenamu
KOTOPOIi 3T HMCNA MPEBbLILLIAIOT KOJMYECTBO aTOMOB BO BceneHoii.

38 I‘II/ITa,TeJ'IIO, 3anHTepecoBaBUIEMYCAd BBIIUC/IUMBIMUA beHKI_];I/IHIVII/I, MBI MO>KeM IIOPEKO-
MEHZOBATh JIs Hadasa KHATY B. Bocca «Ot InodanTa 1o Teropuaras [6], conepzxanryio
JIOBOJIBHO yJIa4HBIi [OIYJISIPHBINA 0630p COOTBETCTBYIOIIEl MaTeMarndeckoii reopuu. Cy-
IIECTBYIOT, pa3yMeeTrcsi, U OoJiee crenuajbHble mocobusi. Bosee moapobHoe uzoxKeHune
TEOPUU aJITOPUTMOB U BBIYHMCIMMOCTH MbI OCTaBUM 3a PaMKaMU Halllell KHUT'U, YTOObI He
IBITATHCH O0bIATH HEOOBIITHOE.
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Ecnun, opHako, n3 obnactu uenovncneHHbix byHKUNUA BepHYTbCS B MPUBbLIY-
HbIi HaM MUp aJropuTMOB, BbISICHUTCS, YTO, KOrja pedb WAET O Hymepauuu
BXOAHbIX 1 BbIXOAHbIX LIEMOYEK, KOJMYECTBO aToMoB BO BceneHHoii okaxertcs
He TakuUM YX 1 BONbLIMM HMCIOM, NPUMEPOM e pyHKuuUM, KoTopasi, bymyqu
HYaCTUYHO-PEKYPCUBHOM, HE SIBASIETCS MPUMUTUBHO-PEKYPCUBHONR, «BHE3aMHO» OKa-
3bIBaeTCA Ntobasi KOMMbIOTEPHAsi MPOrpamma, WCnonb3ytowas «HeapudmeTnye-
CKME» LUKIbl, TO €CTb, MO CyTW, ODbIKHOBEHHbIE LMKIbI While, 451 KOTOPbIX Ha
MOMEHT BXOAa B LMK/ Hesb3sl (MHave Kak MpoiiAsi LUMKI) ONpeaennTb, CKosibKo by-
[EeT y 3TOro umkfa utepauuii. TOYHO TaK >Ke OKa3bIBAeTCsl «HEMPUMUTUBHORY» Npo-
rpaMma, UCMoJib3yIoLas PeKYPCUIo, AJisi KOTOPOU NpU BXOAE HEsb3si 3apaHee y3HaTb,
CKOJILKO MOAYYNTCS YpOBHeli BoMeHHOCTN Y.

Onsi 4enoseka, NMEIOLLErO OMbIT HAMNCAHNST KOMMbBIOTEPHbIX NMPOrPaMM, OKa3bl-
BAlOTCS AOBOJIbLHO OYeBMAHbIMU ABa MoMeHTa. C ofHON CTOPOHbLI, €Ccn NporpaMmy
nMucaTb TOJIbKO C UCMO/b30BaHNEM apudMeTNHeCKUX LUKIOB, Taknx kak for B MNac-
Kase, n npu 3ToM 6e3 Bcsikoli pekypcum (UM € UCMOJIb30BAHNEM < MPUMUATIBHONR >
pekypcuu, AJisi KOTOPOU KOJINHYECTBO BJIOXKEHHbIX BbI3OBOB HE MPEBbLILLAET 3a4aHHO-
ro 4mcna), To MoOXHO ByaeT 3apaHee oueHUTb (CBEpXy) BPeMsi BbINOJHEHMS TaKoi
nporpaMmsbl. 3auMKANBATBCA TakUM MPOrpaMmam MOMPOCTy Herge, Tak HTO Kakue
Obl JaHHble HUM OKa3a/NCb Ha BXOLE, 33 KOHEYHOe YUCO LIAroB Takas nporpamma
3aBEOMO 3aBEPLUMTCS.

C ppyroii CTOpPOHbI, YBbl, HU OZHONW MaJsio-MasibCKU MOJIE3HON MPOrpamMmbl Tak
He HanucaTb. Kak TONbKO Mbl MbITAEMCS PELLNTb NPAKTUHECKYIO 3a4aqy, HaM MPUXO-
anTcs npuberHyTb nbo K unkny while, nnbo K pekypcun 6e3 «CHETYMKA YPOBHEN »,
nubo K onepaTopy nepexona Hasag (KakoBOW Ha CaMOM [efie TOXe NMpeAcTaBsieT co-
600 unkn while, Tak 4TO BMECTO TAaKOro NEPEXOAA Kak pas u cnefyet NCMnosib30BaThb
unkn). Hy a BMecTe € TakuM «HEAETEPMUHMPOBAHHbLIM MOBTOPEHWEM> B HaLLy MpPo-
rpaMMy NpoCavMBatOTCA UCTOYHUKU HEOMPELENEHHOCTER, aNropUTMIUYECKasi Hepas-
pewrMoCTb BOMpoca ob OCTaHOBE M MPOYME MPENEeCTW, N3BECTHbIE MOJb30BATENSAM
nos obwum HasaHuem «ratokuy. [pu B3rnsige Ha AeliCTBUTENLHOCTL MOA TakuMm
Yr/IOM OKa3bIBaeTCsl, YTO ODOLLasi «FAOYHOCTbY» MPOrpaMM SIBASIETCS HE CIEACTBUEM
6e3a1abepHOCTM NPOrpaMMINCTOB, Kak 3TO MPUHSITO CHUTATb, a CKOPee MaTeMaTunye-
CKIM CBOWCTBOM rnpegMeTHol obnactu. A Bcé notomy, 4To, fobaBmB B CBOIO Mpo-
rpaMmy xoTsi bbl OfHO HefeTepMUHUpOBaHHOe noeTopeHue (byab To HeapudmeTu-
YECKNIA LMK WAN HENPUMUTUBHAS PEKYPCUS), Mbl TEM CaMbiM BbIBOAUM ajroOpuUTM,
peann3yemblii Halleld NPOrpamMMmoii, N3 Kiacca NPUMUTUBHO-PEKYPCUBHBIX DYHKLMUT
B KJ1ACC 4aCTUYHO-PEKYPCUBHBbIX.

Takum obpasom, HeonpeaeNnEHHOCTb HEKOTOPbIX BbIYNCANMBbIX (PYHKUUIA B HEKO-
TOPbIX TOYKAX, UAW, H4TO TO XKE CaMOE, HENPUMEHUMOCTb HEKOTOPbIX anropuTMoB
K HEKOTOPbIM BXOOHbIM C/0BaM — 3TO ¢(hyHAAMEHTaNbHOE CBOWCTBO ft0DbIX MO-
Aeneli KOHCTPYKTUBHbIX BbIYUCIEHWIA, NPaKTUYECKU TPUBMAJIBHO BbITEKAOLLEE N3
cambix ocHoB Teopun. C 3TUM He TOJIbKO HeNb3sl HUYEro CAeNaTb, HO U HE HYXHO
HWYeEro AenaTb, MHAYe Mbl MOTEPSiEM ropasgo bosblue, Hem npmobpeTém: Hawwm npo-
rpaMMbl CTaHyT «MNPaBWIbHBIMUY 1 COBEPLUEHHO MEPECTaHYT «FIYUTbY», TOJILKO
Mpu 3TOM OHU elé n CTaHyT becrnonesHsi.

390TMeTuM, YTO «ONEpaTOp NPUMUTUBHON DEKYDPCHU» HCIIOJL3yeT MeJOUMCACHHBIH
mapaMeTp, KOTOPBIH Ha KayK/IOM PEKYPCHBHOM OODAIeHHH yMEHBIIACTCA Ha €IUHUILY,
TaK YTO KOJINYECTBO OCTABIIHXCA PEKYPCHBHBIX OOpallleHUil BCEra B TOYHOCTH PaBHO
9TOMY HapameTpy.
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1.3.7. IlocaenoBaTesIbHOCTD JIEUICTBUII TYT HU OPU UEM

Cpenu «olipejiesieHuii» ajropurMa, KOTOpble, HECMOTPsI HA WX H3HAa-
qaJbHyI0 HEKOPPEKTHOCTD, BCE K€ BCTPEUYAIOTCS B JIUTEPATYPE, U IIPUTOM
ropaszo dJalne, 9eM XOTeJIOCh Obl, IPeodJIaJaoT BapUalul Ha TEMY <IIO-
CJIe/I0BaTE/IbHOCTH JieficTBuily. Tak BOT, B JefICTBUTEILHOCTH AJITOPUTM B
o0111eM ciydae MOXKET He UMeTh HUYEro obIIero HM ¢ KaKNUMM MO-
CJIEJOBATEJIbHOCTSIIMU AEMCTBUIA, BO BCAKOM CIyJae, IBHO OMUCAHHBIMUA.

B camom jejie, MBI y2Ke YIOMUHAJMA, YTO JJIsi M3YYEHUs] aJTOPUT-
MOB HCIIOJIB3YIOT CaMble pa3Hble (hOpMajbHbIE CHCTEMBI: CPeId HUX, Ha-
npumep, Mamuia Toiopunra (upejcraBisiemMas TabJaunedi mepexoia MexK-
Jly COCTOSIHUSIMHU) U YACTUYHbBIE PEKypCUBHbIE (DYHKIWMK (IIPEICTaBIEeMbIE
KoMOuHanueii 6a30BbIX (GYHKIUA U onepaTopoB). B 4mucio anropurmmte-
ckux OpMaIU3MOB BXOJAT TAKXKe HOPMaJibHbIe ajiropuTMbl Mapkosa, (Ha-
6GOp IpaBWJI IO IEPENUCHIBAHUIO CJIOBA, HAXOIANIEIOCA B II0JI€ 3DEHUs),
asmba-ucauncienne (cucreMbl (DYHKIMN OIHOrO apryMeHTa HaJl HEKUM
[IPOCTPAHCTBOM BbIPasKeHHil), abCTpaKTHAs MAIIUHA ¢ HEOIDAHUIEHHBIMU
perucrpamu (MHP) u muorue japyrue mozpenu. IlocienoBareabHOCTD Jeii-
CTBUIl, BBINMCAHHASI B SIBHOM BHJIE, CPEJIN BCEX STUX (DOPMAJIU3MOB IIPUCY-
ma TojbkKo MHP; Mexk 1y TeM MHOTOKPATHO JIOKA3aHO, YTO 6Ce aMmu (hopma-
AU3MDBL TONAPHO IKEUBAAEHINHDL, TO €CTh 38JAI0T OJUH U TOT YK€ KJIACC BO3-
MOXKHBIX BbIuucjenunit. Mlnadye ropops, JIIOOOI aJrOpuTM MOXKET OBITH
MPEeZCTABJIEH B JIO00I N3 MMermmuxcs OPMAJIBHBIX CUCTEM, Cpe-
JI1 KOTOPBIX OOJIBIIUHCTBO HE [IPeJIIoJiaraeT onucanus (BO BCAKOM CJIydae,
HBHOI‘O) IIOCJI€I0OBATEJIbHOCTH JICUCTBUMA.

Ecnn BepHyTbCs € MaTeMaTU4YeCKUx HebeC Ha rpeLlHyo NPOrpaMMMUCTCKYIO 3eM-
A0, Mbl OBHApPY>XMM, 4TO 1 BOMOLEHNE anropuTMa B BUAE KOMMbIOTEPHON Npo-
rpaMmmbl ganieko He Bceraa 6yp,eT onuncaHnemMm nocsieaoBsaTesibHOCTU Fl,eﬁCTBVIﬁ.
3p,er BCE 3aBUCUT OT I/ICI'IOﬂbSyeMOM napagunrmsbl rnporpaMmmnpoBaHuns, ToO €CTb OT
CTUNA MbIWNEHNA, NCNOJIb3YyEMOro NporpaMMmnCTOM; BO MHOIFOM 3TOT CTUNb onpeae-
NSIeTCs S3bIKOM NPOrpaMMmupoBaHus. Tak, npu pabote Ha sisbike Xackens (Haskell)
N OpYyrux sisblkax PYHKLUMUOHAJIbHOIO MPOrpaMMupoBaHms Y HaC BOODLLE HET HUKa-
KUX [4ericTBUY, eCTb b OyHKLUMN B Cyrybo MaTeMaTnH4eckoM CMblCie — yHKLNM,
BblHNcasawowme HEKOTOpoe 3Ha4€HNe Ha OCHOBE 3a4aHHbIX apryMeHTOB. Bbiuncnenne
Takoli PyHKLMN BbIpaXKaeTcsi Yepe3 Apyrue OyHKLUN, U 3TO BbIPAXKEHNE HE UMEET
HUYero obLiero ¢ geicTBusMu N ux nocneposatensHoctamu. B GonbwuHcTee cny-
YaeB As1s nporpamm Ha Xackene BoobLie HEBO3MOXXHO NpPefCKa3aTh, B KaKoil nocne-
AOBATEJ/IbHOCTHN 6y,£l,yT nponsBeneHbl BblHNCNEHUA, NOCKOJIbKY A3bIK PEeaNN3yeT Tak
Ha3bIBAEMYIO JIEHUBYHO CEeMaHTUKY, NO3BOJIAIOLLYHO OTNOXUTL BbIMNOJIHEHNE BblHUC-
NEHNsI [0 TEX NOp, NoKa Pe3ysibTaT OHOrO He NoTpebyeTcs ANs APYroro BbIHMCAEHUS.

Ecnn Ha Xackenee Mbl xoTs 6bl 3afaéM TO, KaK HYXHO BbIYUC/SITb PE3Y/bTaT,
NyCTb fa>Xe N HE B BUAE KOHerTHOﬁ «NOCNIEAOBATESIBHOCTN ,D,eVICTBVIﬁ », TO Npn pa-
boTe Ha si3blKax ApPOrpaMMmMpoBaHnNA, NMELWNX AeK1apaTtuBHYO CeMaHTUKY, Mbl
BooDOLLe He obpallaeM BHUMaHUS Ha TO, KaK UCKaTb TpebyeMoe peLueHue; Mbl JnLlb
YKa3blBa€M, KakKumMmu CBOWCTBaMN OHO AONXKHO o6nap,aTb, a TO, KakK ero HaVITVI, OCTaB-
A€M Ha YCMOTPEHNE CUCTEMBbI. Cpep,l/l TakuX S3bIKOB Hambonee n3BecteH penaun-
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OHHbIli s13bIk [posor: nporpamma Ha 3TOM si3blke NULWETCS B BUAe Habopa norude-
CKUX YTBEPXKAEHW, a €€ NCNOTHEHNE NpeLCTaBAseT coboii [OKa3aTeNbCTBO TEOPEMbI
(TouHee, nonbITKy €& onpoBepxxeHus).

HakoHeu, cynepnonynsipHasi HbIHE Napaanrma o6beKTHO-OPUEHTUPOBAHHOIO MPO-
rpaMMUpPOBAaHNST TOXE OCHOBaHa He Ha <«MOC/IeAOBATENbLHOCTSX AENCTBMIAY, a Ha
HekoeM obmeHe cooblyeHusmu mexay abcTpakTHbiMyu obvekTamu. Ecnn xe roso-
PUTb O NOCNENOBATE/IbHOCTAX OENCTBUN, TO B BUAE TAKOBbIX MpOrpaMma nuLleTcs
JINWb HA TaK Ha3blBAa€MbIX MMIEPATUBHbLIX A3blKax MPOrpaMMUPOBAHNS, TaKXKe Ha-
3bIBAEMbIX MHOTga «(POHHENMAHOBCKMMIN Y. K TaknM si3bikaM OTHOCSITCS, Hanpumep,
Mackanb, Cu, Belicuk n gocTaTo4HO MHOro ApYrux si3bIKOB; O4HAKO MOMYJsiPHOCTb
hboHHEIMAHOBCKOro CTUASI OBYC/IOBNEHA UCKIIOYNTENBHO FOCMOACTBYIOLWUM MOLXO-
OOM K MOCTPOEHUIO apXMTEKTYPbl KOMMbIOTEPA, @ BOBCE HE KMPOCTOTONY» WAN TEM
boniee «ECTECTBEHHOCTLIO» WMMEPATUBHbLIX KOHCTPYKLUIA.

fcHo, 4TO nporpamMMbl Ha NIOBOM peanibHO CYLLECTBYIOLLEM Si3blKe MPOrpaMmu-
poBaHusi 06NafatoT CBONCTBOM KOHCTPYKTUBHOM BbIYUCAUMOCTY, NHAYe He Mora bbl
CYLLLECTBOBaTb NPaKTUYECKasi peannsaumns Takoro sisbika — a oHa cyuectsyeT. Oye-
BUAHO, TakuM 0Bpa30M, 4TO KOMNbIOTEPHAsi MPOrpamMmMa — 3TO BCerga anroputm,
KaK €€ HU Hanuwwu; onpegesieHne aJiropuTMa Kak NOCNefoBaTe/IbHOCTU AelicTBUNA,
cnefoBaTeNbHO, HUKYAA He FoAUTCS U MOXET MPUBECTU K JOCTATOYHO ONACHbIM 3a-
6nyxaeHnam. Mexay npounm, B 3abnyxgeHne aBTopbl Takux onpeaeseHnii BroHs-
IOT TakKXe M caMux cebsi: MMEHHO 3[4eCb KPOeTcsi, Mo-BUAUMOMY, UCTOYHUK 4acTo
BCTPEYAIOLLErOCs, HO MpPY 3TOM COBEPLUEHHO BE3YMHOro YTBEPXKAEHUS, YTO «SA3bIKU
NpOrpaMMmnpoOBaHNs AeNSTCA Ha aNrOpUTMUYECKNE U HeaaroputMuydeckuey. Pasyme-
eTcs, B AeliCTBUTENLHOCTN N1I000I A3bIK NPOrpaMMMUpPoOBaHUs SIBNSIETCS anropuTMmn-
yeckuM. MoxHo 6bino 6bl, noxanyii, npeacTaBuTb cebe Hekuii A3bIK NPOrpaMMupo-
BaHUsi, He obnagatowmii CBONCTBOM AETEPMUHUPOBAHHOCTMN, OCHOBAHHbIN, CKaXKeM,
Ha 3BPUCTUKAX U, KaK CJIeACTBUE, HE FAaPaHTUPYIOLWWIA HE TONbKO MMPaBUJIbLHOCTH NPO-
rpaMm, HO JaXke NX CTabubHOCTU, a Pe3yabTaThl BbINOJHEHUS MPOrPaMM LeNatoLwuii
CoBepLUeHHO Henpeackasyembimu. [TogobHoro pofa nNogxoabl K peLLeHNO HEKOTOPbIX
3afa4, Kak HU CTPaHHO, AeliCTBUTENBHO CYLLECTBYIOT (BCMOMHUTL XOTst Bbl T€ Xe Heil-
POHHBIE CETU), HO A0 CO3AAHUS TaKUX S3bIKOB MPOrPaMMUPOBAHUS, K CHACTBIO, AENO
He AOLUIO: C HEMpeLCKa3yeMbIMU pe3ysibTaTaMm TsHKeno paboTaTb, Takue MeTogbl,
B Y4aCTHOCTW, MOJIHOCTbIO UCKJOYAOT OTNIafKy, TaK Y4TO NMPakTUYECKUii noTeHuman
HEaNropuTMUHECKIX BbIYMCIEHNA BECbMa COMHUTeNeH (NpuBeT NobnuTensim HelipoH-
HbIX CeTeil).

Bnpouem, roBopsi 0 « HEANTOPUTMUYECKNX» A3bIKAX, aBTOPbl y4eOHNKOB COMHU-
TEIbHOrO Ka4yecTBa ObLIYHO UMEIOT B BUAY CYLLHOCTb ropasgo bosiee npocTyto: UMeH-
HO, BCE SI3bIKM, HAa KOTOPbIX NPOrpaMMa 3anmncbiBaeTCsl MHaYe Kak B BUAE BCE TOl »xe
«nocnefoBaTeNbHOCTU AeicTBuii». CTporo roeopsi, «HeaAropuTMUYECKUMU» TOraa
cnefoBaso bbl, HaBepHOE, NpU3HaTbL BOODLLE BCE COBPEMEHHbIE SA3bIKM, KPOME pa3Be
4TO si3blka accembnepa, BeAb Jake HackBo3b umnepaTtusHble Cu n Mackans gonyc-
KalOT PEKYpPCHMBHOE MPOrpaMMUpPOBaHNE U, KakK CNefCcTBUE, HanucaHne nporpamMmmbl B
BUAE, B KOTOPOM KOHKPETHYIO NOC/IeL0BaTENbHOCTL AeCTBU MOXET ObITb HE BUAHO.

OTMeTUM, 4TO AN BbipaXKeHUs TON >XXe MbICAN O K AENeHUU»> A3bIKOB Nporpam-
MUPOBaHNS MOXHO MPeAJIOXUTL BrOJHE KOPPEKTHYO hOPMY/IMPOBKY: Hanpumep,
CKa3aTb, YTO SI3bIKM MPOrpaMMUPOBAHNS AENSTCS HA UMMNEPATUBHbIE U HEUMIIEPA-
TUBHbIE, YTO, KOHEYHO, NOTPebyeT XOTs1 Bbl KPATKOroO NOSICHEHUSI TEPMUHA K MMMEpa-
TUBHOE MPOrpaMMMUpPOBaHME>, K BOT 34eChb KaK pa3 BMOJIHE MMEET MPaBO NOSIBUTLCS
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«LMNOoCNnenoBaTeNIbHOCTb AeﬁcTBMVI)) — HO Yy>Xe& B NPUMEHEHUN K NporpamMmmMmamM Ha KOH-
KPETHbIX A3blKaX MPOrpaMMmnpoBaHnA, a HE K a6CTpaKTHbIM anropnuTMam.

Samuias CBOO KapTUHY MUPa, JIOOUTETN OMPEIeIsTh aJrOPUTM KakK
[IOCJIeIOBATEILHOCTD JEHCTBUII JIOBOJIBHO YACTO NMPUOEralT K yTBEpXKIIe-
HUIO, YTO B TEOPHUH aJIOPUTMOB-J/I€é PACCMATPUBAETCS «HE TOT AJITOPUTM>,
a TeopHsl BBIYUCMMOCTH sIKOOBI BOODIIE HE MMEET OTHOIIEHUS K ITPOTDaM-
MupoBauuio. ONpPOBEPrHYTH TAKOE YTBEPXKJIECHUE OKA3LIBAETCSH HECKOJIHKO
CJIOKHO — B CaMOM Jiejle, OHO BeJlb IIpU OJIMKaiillieM pacCMOTPEHUU OKa-
3BIBAETCS CYTyDO TEPMUHOJOTHIECKUM, HY & CIIOPBI, MEHTPAJILHBIM ITyHK-
TOM KOTOPBIX OKA3bIBAETCSI 3HAYEHHUE TOTO UJIM WHOI'O T€PMUHA — 3aHITHE
HebIarogapHoe.

Tewm He MeHee, KOe-9TO CKa3aTh HA 9TY TeMY BCE Ke MOXKHO U JIaXKe HYy K-
0. HaunéMm ¢ aaropuTMudeckoil Hepa3pemmMoCT: MOYKHO CKOJTBKO YTOTHO
aIeJUIMpoOBaTh K «a0CTPAKTHON MaTeMaTUIHOCTH» TEOPUH AJTOPUTMOB, HO
CTOUT MPEJJIOKUTH DOJIee-MeHee IPAMOTHOMY ITPOTPAMMUCTY Pa3paboTaTh
JIOTIOJTHEHUE K ONEPAIMOHHON cucTeMe, KOTOpoe Obl caMO aBTOMATUYECKH
HaXOJIMJIO «3ABUCIINE» TPOTPAMMBI U OCTAHABJIUBAJIO ObI X — W €CJIN IIPO-
IPAMMUCT YTO-TO IPEJCTaBJIsieT COOON B IIaHe KBAJU(MDUKAIMH, MBI TyT
JKe YCJIBIIIIM, 9TO 3a TaKyIo 3aJady OH He BO3bMETCH, J1a M HUKTO HE BO3b-
METCsI, a eCJIM BIAPYT KTO W BO3BMETCSI, TO BCE PABHO HE DEINUT, BEIIb ITO
AJITOPUTMUYIECKN HepaspelnnmMas rnpobsiema. I[losrydaercs, 970 B 9TOM CJIy-
qae aJrOPUTM OKA3AJICHd «UMEHHO TOT».

Bousbmie Toro, anropurMmdeckasi HEPA3PEITUMOCTh TPOOIEMBI IIPUMe-
HUMOCTHU (IIPOGIIEMBI OCTAHOBA) BJIOXHOBJISIET IIPOIPAMMUCTOB Ha OBICTPYIO
n 3)PEKTUBHYIO OTIPABKY <«B CaJl» JIOOBIX W, CBA3AHHBIX C JI0KA3a-
TEJILCTBOM CBOMCTB ITPOM3BOJIBHON ITPOIPAMMBI: Y2K €CJIM HEBO3MOXKHO J1a-
ke (POpPMaJIbHO MPEJICKa3aTh, OCTAHOBUTCS OHA WJIU HET, TO YTO TOBOPUTH
0 cBoficTBax 60JIee MHTEPECHBIX.

Hecmorpst Ha 9T0, CTOUT TOJBKO YIOMSIHYTH TEOPHUIO BBIYUCIUMOCTH
W KaKue-HUOY/Ib TEPMUHBI U3 HEE, BPOJie «IaCTHIHO-PEKYPCUBHBIX (DyHK-
nuity, U y HAC [TOYEMY-TO PE3KO IOBBIIMAETCS PUCK HAPBAThCs Ha cobe-
CeIHNKA, YTBEPKIAIONIErO, YTO «3TO HEe TOT aJrOPUTM». B IpUHIUIE, 3TO
sIBJIEHHE JIETKO O0O'bsICHSIETCSI: AJITOPUTMUYECKYI0 HEPA3PEITUMOCTh OOBIYHO
JIEMOHCTPUDPYIOT, He BJle3as B IeOPU TEOPUH BBIUCIUMOCTH U JaKe BOOOIIE
He YIOMUHAS €€, IPUIEM JeIAeTCS 3TO B OOJIBIMTUHCTBE CJIyIaeB POBHO TaK,
Kak cuaejiaad MblI Ha crp. 189. /lokasarebcTBO HEpa3pelnMOCTH IPoodJie-
MBI CAMOIIPUMEHUMOCTH AJTOPUTMA MPAKTHIECKH TPUBUAJIBLHO, TAK UTO Y
OOJIBITIMHCTBA, OYAYIIX TPOTPAMMUCTOB, XOTsI ObI pa3 YBUIAEBIINX €ro, He
BO3HUKAET HUKAKUX TPYIAHOCTEH C MOCTUXKEHUEM CYTH aJrOPATMUIECKOHN
HepaspenmMocTy. VIHOe 110 TeOpUsi BBIYUCIMMOCTH: 3TO IIPEJIMET BECHMa
crenuUIeCKnii, TaK 9TO OOJIBIIIMHCTBO IIPOTPAMMICTOB HUKOTIA TOJIKOM U
HE CJIBIIIAIN TEPMUAHA «IACTUIHO-PEKyPCUBHAS (DYHKIMSA> U YK TeM Oojiee
HEe 3HAIOT, YTO 3TO 3a 3Bepb. OTMaxXHyTbCsI OT HEIOHSITHOTO, eCTECTBEHHO,
ropasJio mporre, HeXKeJin B Hero BHUKATD.
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Bosibiie  Toro, BhIIle MBI yKe IIOKA3aJjM, 9YTO KJIACCHL (DYHK-
nuil, BBeJIEHHblE B TEOPUHM BBIUUCJIUMOCTH, UMEIOT K IIPAKTHIECKOMY
[IPOrPAMMUPOBAHMIO CAMO€ NPIMO€ OTHOIIeHue (CM. DACCyKIECHUE Ha
crp. 192), a WMEHHO, YTO IPUMUTUBHO-PEKYPCUBHBIE (DYHKIUU COOTBET-
CTBYIOT KJIACCy IIPOrpaMM 0e3 <«HeIpPeJICKa3yeMbIX» I[UKJIOB, TOIJa KaK
9aCTUIHO-PEKYPCUBHBIE (DYHKITMH COOTBETCTBYIOT BCEMY MHOXKECTBY KOM-
MBIOTEPHBIX TporpaMmM. HaiiryTcest im mocsie 9Toro »KeJiaiomuye yTBepKIaTh,
YTO aJIFOPUTM B MATEMaTUYECKOM CMBICJIE — 3TO «HE TOT» AJITOPUTM?

1.4. IIporpamMMbI 1 JaHHBIE

1.4.1. O6 usmMepeHUMn KoJIM4YecTBaA MH(MOpMAIUHA

Kak MBI y2Ke 3HaeM, [pU UCIOJIb30BAHUKM KOMIIBIOTEPA JIJIsi XPAHEHUsT
u 00paboTKU WHMOPMAIINNA HUCIIOJIb3YETCsT IBOMYTHOE MPEICTABICHNE; NHA~
9e TOBOps, Ji0bast WHMOpPMAIUs B KOMIIBIOTEPE IIPEICTABJISETCS HYJISIMUI
u eguHUNIAMU. [OBOPSIT, YTO HAMMEHbIIe equHUIEl nHOPMAIIUU B
KOMIIBIOTEPHO#I 06paboTKe siBJIsieTcst 6uT; camo cioso bum (bit) ob-
pa3oBano ot anrimiickux Blnary digiT, To ectb «aBowdnas rnudpas.

XoTsi KOMIIBIOTEPHI BeCbMa YIOOHBI Jjisi 00PabOTKU UHQMOPMAIWH,
BCcé-Takn MHMOpMAaIUsd KaK TaKOBas CYIIECTBYeT cama o cebe u cyIie-
CTBOBAaJIa 3aJ0JIC0 JI0 IOSIBJIEHUs IIEPBBIX CYETHBIX MAIuH. Byaydn sBite-
HHEM BIIOJIHE OObEeKTHUBHBIM, MHMOPMAIUs Nnod0aémca usMeperuto, u Mo
THUM YIJIOM 3DEHHS CTOJIb IIPUBBIYHBIN HAM OUT COBEPIIEHHO HEOXKHUIAHHO
pecTaéT B HOBOM cBere. Ioayuumb un@dopmayuto — 3HATAT YMEHLWUMD
HeonpedeaérHocms; B TAKOM CjIydae OUT — 3TO KoJim4vecTBO nHdopma-
1Y, KOTOPOE YMEHBINAeT HeOoNpeAeJIEHHOCTD BaBoe. [IpoumutocTpu-
pOBaTh CKA3aHHOE HAM IO3BOJIUT CJIEIYIONAs 3aa4a:

Bacst 3agymain matypaJbHoe dncIo, He npeocxoisiiee 1000, u
apeaaoxkua Ilere yragats ero, mooberras, 910 Oy1eT IeCTHO OT-
BeYaTh Ha BOIIPOCHI, HO TOJBKO TAKHE, KOTOPBIE IPEAIIOIATAIOT
OTBET «Ja» HJIH <HET». 3a KakKoe KOJIHYeCTBO BOIPOCOB Ilerst
MOXKeT rapaHTHPOBAHHO y3HATBH, KAKOE THCJIO 33 yMaHO?

OueBnHo, 9T0 KaxKablii orBer Bacu maér Ilere posHO omun 6ut mHOpP-
Mmarn. Haganbaas meonpenesnéunnocts cocrasiser 1000 BapumanTos. Ec-
JIV KazKIbli TTOJYIeHHBIH OUT mHopManuu OyIeT CHUXKATDL HEOIpeae/IeH-
HOCTB BJIBOE, TO Tocje noyydenus 10 OuT Heonpe eI HHOCTh MTOHU3UTCS B
210 = 1024 pa3a, TO ecTb OKarKeTCsl MEHbIIle eJIMHUIIBI, TaK UTO 3a JECATH
BOITPOCOB UHCJIO JOJIKHO OBITH TAPAHTHPOBAHHO y3HAHO. OCTAIOCh TOHATD,
KaK [PaBUJIbHO C(POPMYJIMPOBATH BOIIPOCHI.

Ecin moaxoauth K 3ajatde ¢ abCTpakTHON TOYKHU 3pEHMS, JTOCTATOY-
HO Iepe]l 3a/IaHueM 09ePEeIHOrO BOIIPOCa KAKUM-TO (IIPOU3BOJIbHBIM) 06pa-
30M pa30uBaTh BCE OCTABIINECS BAPUAHTHI HA, JIBA PABHBIX 110 MOIHOCTH
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MHOXKECTBa, Hy WJIH, [0 KpaifHeil Mepe, OTJIMYAONIUXCsI APYT OT Apyra 10
MOIIIHOCTHU He 0oJiee YeM Ha eJIMHUILY, U CIpaIuBaTh Bacio, HaxXomuTcs Jin
3a/lyMaHHOE UM YHCJ0 B OJHOM n3 JIByX MHOXKecTB. Hampumep, Ilers mor
OBI B3SITh THICSITY KapTOUYEK, HAIINCATH HA KAXKJION U3 HUX YHCJIO, TOJAETUTh
KapTOUYKHU CJIYyJIalHBIM 00pa3oM Ha JBe Kojaoabl o 500 KapTouek B KaXK-
JIOit, BPYYUTH OJHY KOJIOAy Bace M CIpoCHTh, HAIMCAHO JIA 33JLyMaHHOEe
UM YUCJIO0 HA OJHON M3 KapTOYEK; B C/Iydae OTPHUIATEIHLHOrO OTBETa BbI-
OpocuTh BCe KAPTOYKHU, KOTOPbIe ObLIM Bpy4YeHbl Bace, B ciiydae ke oTBeTa
TIOJTIOXKUTETHHOTO — HA00OPOT, BEIOPOCUTDH BCE, KOTOphIe Bace He JaBaInCh.
Ocrasmmecs: 500 KapToYeK MMOAEUTH HA JBe KOJIOABI 110 250 1 OJIHY U3 HUX
cHoOBa mpe1okuTh Bace. Ilociie BToporo orsera 0y/ieT BeIOpoIieHo eré 250
KapTO4eK, OCTABIINECH OYIyT HOJeIeHbl Ha aBe KOaosl o 125. Ilocse Tpe-
THErO OTBETA OCTABIIEECS UUCIO KAPTOUEK OKAXKETCS HEUETHBIM, TAK ITO
MPUETCs IOJIEJINTh UX Ha HEPaBHBIE YaCTU, U B PE3YJIbTaTe IOC/Ie YeTBEP-
TOrO OTBETA Yy HAC, B 3aBUCHUMOCTU OT B€3E€HHs, OCTaHEeTCs TO Ju 64, To
63 KapTOYKWU; MOCJIe MIATOTO OTBETa — TO JU 31, TO M 32; Imoce MecToro —
To Jir 15, To im 16; mocsie ceibMOro — CeMb UJIM BOCEMb, TIOCJIE BOCBMOTO —
TPHU WK YEeTHIPE, MOCJe JEBATOr0 — OfHAa min Ase. Eciam ocramach oxma
KapTOYKa, TO 3aJada PeIeHa, eCJIU YKe OCTAJOCH JIBe — IMPUJIETC 33/1aTh
JIeCSITHIIl BOIIPOC, YK TIOCJe HEro y Hac TapaHTHUPOBAHHO OOJIbIIle OJHOMI
KapTOYKU OCTATHCS HE MOYKET.

Koneuyno, Texamyeckn BCd 9Ta KAHUTEIh C KAPTOYKAMHU JOBOJIBHO 3a-
HYJIHA, XOTS C MATEMATHIECKOI TOYKHU 3PEHHUS [IPOIECC TIOCTPOEH Oe3yped-
Ho. Ho HUKTO Benp He 3acTaBiisgeT pa3dMBaTh BAPUAHTHI HA /1B MHOXKECTBA
KaK I0TaJI0; 3a cI€T HeOoJIbInoil monpasku lleTs Boosime MoxkeT 000HTHCD
6e3 pucoBaHUst KAPTOYEK, a Bace He TpUIAETCS UX pa3 3a Pa30M IMIPOCMATPHU-
BaTh. Jl0CTATOYHO MO/IE/IUTh BADUAHTHI IIOIIOJIAM TaK, YTOOBI BCE YHCJIa U3
OJIHOT'O MHOKECTBA ObLIA MEHBIIE JII0OOr0 M3 YUCEs JIPYyroro MHOXKECTBA.
Ha mepBom mare Iletss Moxker cmpocuth Bacro, HaxoauTes au 3ayMaH-
Hoe uucyio B juamnaszone ot 1 g0 500. B 3aBucumoctu ot orera y Iletm
OCTaHyTCS B paccMoTpeHnu 4uciia jmbo ot 1 g0 500, mmbo or 501 mo0 1000;
CJIEYIOIINI BOIIPOC OYIET, COOTBETCTBEHHO, HAXOIUTCS JIX 3aJyMAHHOE B
muanaszone [1,250] wiu [501, 750], n Tak majee; HA KaXKIOM IIAre KOJIHIe-
CTBO BapUAHTOB, OCTABIIUXCS B PACCMOTPEHNH, Oy/IET YMEHbBIIATHC BIBOE.

KomumaecTBo nrdopmarnm He 00s53aHO U3MEPATHCS IEJTBIM KOJNIECTBOM
6uros. [Ilupoko m3BecTeH, HAIPUMED, IPOCTEHbKMIT KaAPTOUHBIN (POKYC, B
KOTOPOM BeJyIINil CHa4YaJa DPACKJIAIBIBAET HA CTOJIE HENOJIHYIO KOJIOLY
KapT U Tpe/jiaraeT 3PUTENI0 3arajarh KaKyoo-HHOyIb KapTy. 3arTeM Be-
JyIIUil pacKJIaIbIBAET KAPTHI B TPU Psijia U CIPAIIABAET, B KAKOM U3 PsIJIOB
HaXOJIUTCs KapTa; IOJIYIUB OTBET, OH COOMPAET KapThl U CHOBA PACKJIA[IbI-
BaeT WX B TPHU psga, a 3areM emé pa3. [loayums tperuit orBer, BemyImumit
OTKY/Ia~-TO U3 CEPEINHBI HA3BAHHOI'O Psijia, BHITACKUBAET UMEHHO TY KapTy,
KOTOPYIO 3arajiaj 3puTesb, Ju0o, i MyInero 3ddeKTa, cHOBA cOOUpaeT
KapThl B KOJIOMLY, CKOJIbKO-TO TaM KapT OTCUYUTHIBAET U COPACHIBAET, a OKa-
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3aBIIYIOCS CBEPXY KaPTY OTKPBIBAET, M 9TO OKA3bIBAETCS MMEHHO Ta, KapTa,
KOTOpas OblIa 3arajaHa.

B sTrom doxkyce ncnosbayercst 27 KapT, IMEHHO IIOITOMY KOJIO/IA HY2KHA
HEIOJIHAs; OOBIYHO NCHOJHUTEIh 3apaHee OTKJIIA/ILIBACT B CTOPOHY IIIECTEDP-
KU, CEMEPKHU U OJIHY BOCBMEPKY. Pa3/ioKuB KapThl B TPU psijia 10 JIEBATH U
Y3HAB OT 3PUTEJIsA, B KAKOM U3 PsJIOB HAXOIUTCS HYXKHAsT KAPTa, MCIIOTHU-
TeJIb cOOMpPaeT KapThl, HO He CMEIIMBAET UX; KAPTHI U3 PsJia, HA3BAHHOI'O
3puTesieM, OH KJIaJET B CEPeJInHY KOJIOJIbI, IOMECTUB OCTAJIbHBIE JIBa DA
CBEpXYy W CHU3Y. 3aTe€M KapThl HY’KHO DPA3JIOKUTH 110 OJHON CHOBA B TPHU
psifia 1O JIEBSTH, MIPUYIEM MIEPBYIO — B IIEPBBI Psil, BTOPYI0 — BO BTOPOIA,
TPEThIO — B TPETUil, YeTBEPTYIO — CHOBA B IIEPBBIN U TaK Jjiajiee; HETPYIHO
JIOTAJIATHCS, ITO «HYKHBIE» KAPThl OKA3BIBAIOTCS B KAYKJOM M3 HOBBIX Dsi-
JIOB TpeMsl CPEJIHMMH, a OCTajbHble (TpH ¢ JIOOOro Kpas B JIOOOM psy),
XOTsI ¥ BBLJIOXKEHBI Ha, CTOJI, HO IIPUIILINA U3 PSIIOB, KOTOPBIE yKe UCKJII0YEHBI
u3 paccmorpenus. [ToBTopuB cBOit BOIIPOC U CHOBA ITOMECTUB HYKHBIH PsiJT
MEXK/y JIBYMs JPYyTHUMHU, UCIIOJHUTE]b CHOBA PACKJIAIBIBAET UX IO OJHOI,
HO B 3TOT pPa3 B PACCMOTPEHHUH YIACTBYIOT HA CAMOM JIeJI€ TOJBKO T€ TPU
KapThl, KOTOPBIE JIEXKAT B CAMOII cepeJInHe KayKJ0r0 PsiJia; OCTAJIbHDIE JIUIThH
CO3/IAIOT «MACCOBKY». I10/Iy9nB OTBET, B KAKOM psifly 3arajaHHas KapTa B
9TOT pa3, HaIll (DOKYCHUK TEIePh y2Ke TOYHO 3HAET, KaKas KapTa ObliIa 3ara-
JlaHa — OHa BeJIb JIEXKUT B cepejnHe. Eé MOXKHO TIPOCTO 10CTaTh, HO TOT/IA
3PUTENb MOXKET CPA3y [I0TAIATHCs, 9TO MPOUCXOIUT; IIOITOMY OOBITHO Kap-
ThI CHOBA CKJIAJBIBAIOT B KOJIONY, IPUUYEM <«HYKHBII» PsiJi OISTH KJIAJYT
[ocepeInHe, OTCINTHIBAIOT 13 KapT CBEPXY M OTKPBIBAIOT CJIEJIYIONLYIO, de-
TBIPHAIATYIO, KOTOPas KaK pa3 W JieXKaja B Cepe/INHe HYKHOTO PAa H,
CJIE/IOBATEJIBHO, UMEHHO €€ 3araJiajl 3pUTeJb.

B mamem pasroBope o KoJmdecTBe WHMOPMAIIUN 9TOT MPOCTON (HOKYC
puMedaTeJIeH TeM, YTO C KaXKJIbIM OTBETOM 3PUTEJIs] HEOIPEIeIEHHOCTD,
HCXOJIHO COCTABJISIBINAs 27 BapUAHTOB, YMEHBIIAETCS 8Mpoe; TaKylo €JH-
HUILY WHGOPMAIMY MHOI/Ia HA3BIBAIOT MPUImMom. Eciiu ombITaThCcst BbIpa-
3UTh TPUT B OUTAX, IOJYUIUTCS UPPAIMOHAJIbHOE Yncio log, 3: B camMoM Jie-
Jie, CKOJIbKO Pa3 HY’KHO YMEHbIIATh HEOUPEIEJEHHOCTD BIBOE (TO €CTh 1O~
JIy4aTh OJUH OUT MHMOPMAIUK), YTOOBI B UTOre OHA YMEHBIIIIACH BTPOe?
EcrecTBeHHO, MMEHHO Takoe YHCIO pa3, KOTOPOE, €CJIM B TAKYIO CTEIEHb
BO3BECTHU JIBOIKY, JaCT TPOIKY, a 9T0 U eCThb (110 ONpEIeJIeHUIO Jorapud-
ma) log, 3.

Paccvorpum 6ostee CIOKHBIN CTytail.

JlBa apxeoJjiora, u3zydasi apXuB CTAPOTO 3dMKa, Y3HAJH, ITO BO
JIBOpe 3aMKa, uMmerorieM opmy npsivmoyroiasanka 60 x 80 mer-
poB, 3akomaH Kjaj. Iloka omwmH U3 apxeosioroB €31u 3a Me-
TaJJIONCKATEJIeM, €ro KOJIera IPOJOJIKU H3yIeHHe apXUBOB
U BBISICHHJI, 9TO KJIAJ] 3aKOMAH B IOIO-BOCTOYHOH YACTH JBO-
pa, npudém Ha paccrosaud He 6osee 30 M. OT KOPOTKOH CTEHBI
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3aMmKa u He bojiee 20 M. or gimHHOH. KakoBa uH(pOpMaImoHHAS
I[EHHOCTDH €0 OTKPBITHSI!

[Touemy-TO 3Ta 33ma9a CTABAT B TYOHUK [aKe MHOIHX IIPOTPAMMIUCTOB;
MEKJIy TEeM HEeTPYIHO yOeIUThCs, UTO MCXOIHAs IJIOMAb IMOMCKA, KJIaJa
cocTapsa 60 x 80 M2, a 10ciIe O6HAPY KEHNsT HOBBIX CBEIEHHH OHA COKpa-
tinach 10 30 X 20 M2, TO ecTh POBHO B BOCEMb Pa3. DTO U €CTh yMeHbIICHHE
HEOIIPEIEJIEHHOC