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1.OBHIME TEOPETUYECKHUE CBEJAEHUA

Linux sBISIETCS MHO2ONONb308AMENLCKOU U MHO203A0AYHOU OTNEPAMOHHON
cuctemoit (OC). MHOro3agadHocTh O3HA4YaeT, 4YTO CHUCTEMa OO0eCleuynBaeT
BO3MOYKHOCTh napajuieabHOM 00paboTKu HECKOJIBKUX POLIECCOB.
MHOromnonb30BaTENbCKUNA PEXKUM O3HAYAET, UTO B CUCTEME MOTYT OJHOBPEMEHHO
paboTaTh HECKOJBKO IOJb30BATENEH, KaXIbId M3 KOTOPBIX B3aHUMOJEHCTBYET C
Hel uyepe3 cBoil mepmunan. Ilodtomy mwoboi ceanc pab6otet B OC Linux
HAaYMHAETCS C BBOJAA UMEHU U NApOJIsl paHEE 3apErUCTPUPOBAHHOIO MOJIb30BATENs,

a100 perucTpauy HOBOTO.

CymectByer nBa pexxuma pabotel B OC Linux, omnpenenstomue crnocoObl
BXOJa B CHUCTEMY U B3aUMOJCHCTBHUSI C HEH — TEKCTOBBIM (KOHCOJBHBIN) U
rpadpuueckuit. Tpaguumonno 6a30BbiM ist UNIX-mogoOHBIX CUCTEM SIBISIETCA
KOHCOJIBHBIA peXHuM padoThl. [Ipu 3TOM mMOnb30BaTeNh BBOJUT C KJIaBUATYPHI
KOMaH/Ibl U MPOCMATPUBAET TEKCTOBYIO MHGOpPMAIMIO Ha JUCIUIee (YaCTO TaKou
peXuM paboThl Ha3bIBAIOT «UHTEpPEHcOM KOMaHIHOW CTpOKU»). I[loHsATHS
«KJIaBHATYpa» H <JUCIICH» B JaHHOM CJy4ae BO MHOTOM YCIIOBHBI U HE
00s13aTeNIbHO 03HAYAIOT peajbHbIe yCTPOMCTBA KOMITbIOTEpPA, HA KOTOPOM padoTaeT
noJsib30BateNnb. Hampumep, «aucrieem» MOXKET ObITh OKHO Tpaduueckoil cpeisl
MI0JIb30BATENs UM UHTEpQEiic MporpaMmbl YJAIEHHOTO JOCTYIIa, UCIOIb3YIOIen
IPOTOKOJIBI telnet nnu ssh. Ho mpu 3TOM CMBICI OT 3TOTO HE U3MEHsETCs: 0a30BBIi
uHTepdeic Monb30BaTeNs MpEeArnojaraeT BBOJ KOMaHJ U BBIBOJ TEKCTOBOU
uHpopManuu. i Toro, 4ToObl NOJYEPKHYTh «BUPTYAIbHOCThY YCTPOUCTB BBOJA
U BBIBOJIa TEKCTa, MX BMECTE Ha3bIBAIOT TepMUHAIOM. Bo MHorux ciyvasx (B
YaCTHOCTH, TMpPH  HACTPOWKE  pa3HOTO  pojAa  TEIEKOMMYHHUKALMOHHOTO
000pyI0BaHus1) aIMUHUCTPATOPY CUCTEMBI TOJIBKO TaKOM pekuM paboThl U OyneT
noctymed. Kpome TOro, KOoMmaHIHas CTpOKa — caMoe€ YAO0OHOE CpeICTBO
aBTOMAaTHU3allMM PYTHHHBIX mporenyp. [lanHoe ydeOHO-mMeTOoAMYECKOE MOcoOHe
IPU3BAHO TIOMOYb CTYAEHTaM OCBOUTH 0a30Bbl€ HABBIKM PabOThI ¢ KOMaHAHOU

ctpokoii B OC Linux.



1.1. Komananbie 000j10uku UNIX-mogoousix OC

Jna oOecneuenus wuHTepderica KOMAHIHOM CTPOKM B  OINEPALIMOHHBIX
CUCTEMaXxX UCIOIb3YETCI KOMAHOHbIU uHmepnpemamop (W KOMaHOHAsl 000104Ka
(anrin. shell)) — xommblOTEpHas MporpamMma, oOecleurBaroIias B3aUMOJICHUCTBUE
MOJIb30BATENsl C CUCTEMOW B TEKCTOBOM PEXHUME, TMO3BOJISII BBOJIUTH KOMAaHJIBI.
Komanooti B Linux NPUHATO CYUTaTh BCE, YTO MOXET OBITh HCIIOJIHEHO:
UCTIONHSIEMbIe  (Daiiyibl, BCTPOCHHBIE KOMAHIBI OOOJIOYKH, IOJH30BATEIHCKHE
(GYyHKIMH, TICEBAOHUMBI KOMaH/I, (hailiibl ClieHapUeB (CKPUIITHI) — HAOOPBI KOMAaH/I,

coOpaHHbIE B TEKCTOBBIC (paiiibl U OOBEIUHEHHBIE HEKOTOPOU o0Iiei mensio [1,

2].

Komangnas o0osiouka oOpabaThiBaeT BBOJAUMBIC IOJIH30BATEIIEM KOMAHJIBl U
WX apryMEHTHI, OTIIPABJISET KOMAH/Ibl Ha UCIIOJHEHUE, TPUHUMAET BO3BpaIllacMbIe
3HAYCHHUS W BBINIOJHICT ONpEACAEHHBIC JCHCTBUS B 3aBUCUMOCTH OT JTHX
3HaueHuil. Kpome Toro, B  KOMaHAHYIO OOOJIOUKY BCTPOEH  SI3BIK
porpaMMHUPOBaHMs (KOMaH/IHBIN SI3bIK), HEOOXOAMMBIN JJISI HAITMCAHUS CIIOKHBIX
pa3BeTBJICHHBIX clieHapueB. CHHTaKCUCOM U (PYHKITMOHAIBHBIMUA BO3MOKHOCTSIMH

KOMaHJIHOTO $I3bIKa M OTJIMYAKOTCA pa3Hble KOMaHIHbIe uHTepnperaropbl UNIX-

noao0ueix OC [2].

st OC Linux cymiecTByeT MHOTO KOMaHIHBIX 00004eK. HekoTophlie u3 HUX

npezacTtaBieHsl B Ta0muie 1.1.

Tabnuya 1.1. Paznosuonocmu komanonvix obonouwex OC Linux

HNmsa
HUCIIOJTHSAEMOTI 0 Onucanne
(daina
sh aurn. Bourne shell — paHHAsS KOMaHAHas 000JI0YKa,

paspabotrannas C. bopHom. SBisercs (akTHUECKH
craggaprom s MHorux UNIX-momobmsix OC wu

MIPUCYTCTBYET MPAKTUYECKH B JIIOOOM AUCTpUOyTHBE Linux.




bash aurin. Bourne again shell — ycoBepileHCTBOBaHHAs
Moaudukanus KoMaHAHOW oOosouku Bourne  shell.

Ocob6enHo nonyJsgpHa B cpeae Linux.

csh aurii. C shell — xoMaHOHBIA A3BIK OOOJIOUKH OJIM30K IO

CUHTAKCHCY K s3bIKYy CH.

tcsh aurn. TENEX C shell — peanuzanus csh ¢ MHTEpaKTUBHBIMU
BO3MOXKHOCTSIMH, HE YycTynaromumu bash. Ymob6na s

WHTEPAKTUBHON PaOOTHI.

zsh aurin. Z shell — ogHa W3 COBPEMEHHBIX KOMaHIHBIX
obonouek. JloGaBiaeHO OO0MBIIOE KOJUYECTBO YIYUIICHUN

Bourne shell.

B UNIX-mogo0oupix OC DoJjp30BaTelb MOXKET HW3MEHHTh KOMAHIHBIN
UHTEPIIPETaToOp, Ha3HaYeHHBIH eMy 1o ymondanuto. B OC Linux mo ymomuaHuto

HOBOMY I10JI30BATEII0 Ha3HAUAETCS KOMaHIHast 00osiouka bash.
1.2. PaijsoBas cucrema OC Linux

[Ton ¢paiinoeoit cucmemoii NPUHATO TOHUMATH JIOTUYECKYIO CTPYKTYpY,
OTIPEICTISIONIYI0 CIIOCO0 OpraHW3alii, XpaHCHWs W WMCHOBAaHMS JaHHBIX Ha
006X HOocuTesIX uHopmarmu. B otnmune ot cemeiictea OC Windows, Bo Bcex
UNIX-nnono6usix OC (aiinoBas cuctemMa NpeACTaBIsIeT COOOM HEepapXHUECKYIO
(IpeBOBUIHYIO) CTPYKTYpPY, PACTYLIYIO M3 OJHOIO KOPHEeB8020 Kamaniozd.
KopHeBoii karamor 0003Ha4aeTcsi CHMBOJIOM «/», U 3TOT K€ CUMBOJI HCOJIb3YETCS
JUTsL pa3zAenieHnst uMeH karanoros. Kaxkmomy mosib3oBatento Linux st XpaHeHus
NEPCOHANBHBIX (DalJIOB Ha3HAUAeTCsl TaKXKe «oomawHuy kamanoz. IlyTe K
JIOMAIIIHEMY KaTajory MOJIb30BaTeNsl Ivan MOXKET BBIMJISACTh, HAlPUMEP, TaK —
/home/ivan (Takke AOMAIIHUK KaTajgor MOXKET ObITh 0003HAYEH CHMBOJIOM

«~»).

Nmena ¢aiinoB M KaTajgoroB MOTYT MUMETh JJMHY 10 255 cuMBOJOB. Linux
paznuYaeT PErucTp CHUMBOJIOB B MMEHax (aillioB u KaTanoroB. AOcoomublil

nymem K ¢aiiny (MM noanuviM umeHem @haiiia) Ha3bIBACTCSl CIIMCOK BJIOKCHHBIX B
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Ipyr  JOpyra  KarajJoroB, HAYMHAIONIUMKCA  KOPHEBBIM  KaTajioroMm, a
3aKaHUMBAIOIIMICSA COOCTBEHHO MMeHeM (aitna. Jlroboi npyroil myTs Kk (aiimy
Ha3bIBACTCA omuocumenvuviM. Hanpumep, /home/ivan/programs/main.c
— abcomoTHRIM myTh K ¢alay main.c, HaXOASMEMyCsi B TOJKATaJIOTe
programs JAOMAaIIHEro KaTajora MoJjib3oBaTels ivan (eme OAuH CIoco0 —

~ivan/programs/main.c).

B kaxa0oM KaTasiore ecTh /1Ba MOJKATAIOra, UMEIOIIUX UMEHA «TOUYKA» U <«JIBE
TOYKU». [IepBbI CIIyKUT yKa3aHUEM Ha JaHHBIA KaTajor, a BTOPOW — Ha €ro
«ponutenbckuiy karaior. C MOMOMIbIO 3TUX UMEH 00pa3yloTCs OTHOCHTEIbHBIC
uMeHa (QaitoB. Tak, ”MEHEM BBIIEYNOMSHYTOTrO (ailia main.c OTHOCUTENBHO
JIOMAIITHETO KaTajora /home/ivan M10JIL30BaTEIA ivan Oynet

../programs/main.c.
1.2.1.  Tunwi ¢atinos

C touku 3penuss UNIX-nogo6ueix OC, kaxapii (aida paccMarpuBaeTcsl Kak
MOCJIeIOBATEILHOCTh 0aiiToB. Takoil MoaXo/a yNpoIllaeT OpraHu3alyio JaHHBIX U

o6omen umu. B OC Linux cyiiecTBYIOT Claeayrone TUmbl (paitios:

e  oObIuHBI daiin (aHrn. regular file). TlocnenoBarenbHOCTh OAWTOB
(TEeKCTOBBIE TOKYMEHTBI, IPOrpaMMbl, OMOIMOTEKH U 1Ip.);

e  karajor (auri. directory). IMmeHOBaHHBI HAOOp CCHUIOK HA JPYyTHE
(aiibl U KaTanory;

o cnenuadbHbiii  ¢aiin ¢usnyeckoro ycrpoiictBa (aHri. special
device file). Copepxut nannble, HeoOxomumbie OC sl B3aUMOJACHCTBUS C
bu3HYeCKUMU YCTpOMCTBAMU (PKECTKUMU JHUCKaMU, pUHTEpamMu u Jip.). [lo cytw,
creuuanbHbli  (ailm  ycTpoWcTBa SBIIETCS yKas3aTelleM Ha JpailBep 3TOro
yctpoicTtBa.  Pasnmuuaror  dalnsl  cumeonvHeix  (0alT-OpUEHTUPOBAHHBIX )
YCTPOMCTB, Uil KOTOPBIX 3allUCh W UTEHHE JaHHBIX BO3MOXHO CIUJIOIIHBIM
NOTOKOM OalTOB, U OJ0YHLIX YCTPOMCTB, JUIsl KOTOPBIX 3alIUCh U YTEHUE JaHHBIX

OCYIIECTBIsIETCS O10KaMu (PUKCUPOBAHHOM JJIMHHBI;



o CUMBOJIbHAsL («MATKasi») ccblika (aHrn. symbolic link). Ccpuika
COZIEPKUT MyTh K (haiiliry, OTKphIBAEMOMY TpHU oOparmieHnu K Heil. [lenpio cepuiku
MOXET OBITh JIFOOOM O0BEKT: aiis, katayior, apyras cceuika. Takke B UNIX
MOJJIEP)KUBAIOTCS JfcechmKiue CCbUIKH, SBISIOMMECs (PaKTHUECKH JOMOTHUTEIbHBIM
Y paBHONPABHBIM UMEHEM JJIs1 0OBIYHOTO (haiiia;

o HMEHOBAHHBbIH KaHaja (aHri. named pipe). JlaHHbld (daill TakxKe
HaszbiBaeTcst Oydepom FIFO (aurn. first in, first out). VIMeHOBaHHBIN KaHal
MO3BOJISIET PA3IMYHBIM IIPOIIeccaM 0OMEHUBATHCA JTAHHBIMU;

o cokeT (aHrI. socket). @aiis, mpeAHA3HAYCHHBIN MJI1 CETEBOTO WU

MEKITPOIIECCHOTO OOMEHA TaHHBIMH.
1.2.2. Cucmemuwle kamanozu Linux

B cucmemnvix xamanoecax pacmnonararorcs (aiibl, HeEoOXOomUMBIE IS
HAaCTPOMKH W aJIMUHUCTPHUPOBAHUS CHUCTEMBI, a TAK)KE CTAHJAPTHBIC MPOTPAMMBI.
IMeHa CHCTEMHBIX KaTaJlorOB, WX PACIOJIOKCHUE M COJACPKAHWUE TPAKTUUICCKU
OJIMHAKOBBI MOYTH BO Bcex pauctpubytuBax OC Linux. B Tabmume 1.2.
MIPEICTABIICHBI HAanOO0JIee BaXKHBIC.

Tabnuya 1.2. Hasnauenue 0CHOBHBIX CUCTIEMHBIX KAMANI0208

KaraJjor Hasznauenue

/(KOpHeBOI1) KopneBoit kartanor. ColepXKUT Bce OCTalibHble (alabl U

KaTaJOI'u.

/bin OcHOBHbBIE MPOrPaMMbl W YTHIUTBHL, HEOOXOAUMBIE MJIs

paboThI B CUCTEME.

/sbin Hcnonusiempie (aiisibl mporpaMMm U yTHIAT AJIE CUCTEMHOTO
aIMUHUCTPHUPOBAHU.

/boot @ailnbl, HEOOXOIUMBIE JJIs 3arPy3KH cUcTeMbI (00pa3 sapa).

/dev Crneunanbhbie (ansbl yCTPOUCTB.

/etc Kondurypanvonneie ¢ainapl CUCTEMBI U Pa3TUYHBIX

IMPUKIIaIHbIX IIPOTPaAMM.

/lib CucremHble OMOJIMOTEKH, HEOOXOIUMBIE JUISI KOMITHJISIIUU U




3ammycka OOJBIIMHCTBA MPOTPAMM.

/home JlomaniHue KaTajaoru BCEX IOJIb30BATENIEW CUCTEMBI, KpOME
root.
/root JloManmHuy KaTajaor Cynepnoyib30BaTelIs.
/mnt Toukn MOHTUPOBAHUS JUIi BPEMEHHO MOHTHUPYEMBIX
/media (halIoBBIX CUCTEM.
/var Paznuunbie yacto udmenstomuecs ¢aiinsl. Hanpumep, kamm

Pa3IMYHBIX TPOrpaMM, (ailiibl CHCTEMHBIX KYPHAJIOB H JIp.

/tmp Bpemennbie (haiisbl.

/asr HpaKTI/I‘ICCKI/I BCC OCTAJIbHOC: UCXOAHBIC KOJbI, IIPOrpaMMEI,
OOKYMCHTAIUA. Karanor AJIs1 YCTAHOBKHM HOBBIX IIPOrpaMm

10 YMOJI9YaHH1O.

1.3. VYnpapiieHHe TEPMUHAJIOM
Kakx otrmeuanocr panee B Linux cymectByer jaBa Bujga HHTepdeiicoB
B3aUMOJICHCTBUSL C CHCTEMOU: epagpuueckuii unmepgeiic noavzosamens (aHIIL

Graphical user interface, GUI) wm ummepgeiic komanOHoU cmpoku (aHTIL.

Command Line Interface, CLI).

[IpeumymiectBamu rpaduyeckoro uHrepdeiica SBISIOTCS BO3MOXHOCTH
BU3YaJIbHOTO OTOOpa)X€HUsS TNPOrpaMM U HX COJAEPKUMOTrOo, YINpaBICHUSA
nporpaMMaMi € MOMOIIBIO TpadUYeCKUX KHOMOK, BCIUIBIBAIOLIMX MEHIO, OKOH U

JIPYTUX AIEMEHTOB [4].

[Ipu wucnosnb3oBaHUM UHTEpPeiica KOMAHIHOM CTPOKUM YIpPABJICHHE
IIPOrpaMMaMi OCYILECTBIAETCS C IOMOIIBIO KOMAaHJ, BBOAMMBIX C KJIABHUATYPHI.
[IpeumyiiectBa Takoro wuHTepderica: HU3KUME TpeOOBaHUS K amnmnapaTHbIM
pecypcaM, JIETKOCTh aBTOMATU3AllMM BBIMOJHEHUS KOMaHI, THOKOCTh MIpH
COCTaBJICHMHM II€pEUHs AECUCTBUM U3 KOMaHA. KpoMe TOro, B psiie cilyd4aes Ciiydae

aJIMUHUCTPATOPY CUCTEMBI TOJIBKO TaKOW MHTEpdeic u OyaeT nocTymeH [4].



Hoctyn k uaTepdeiicy KOMaHAHONW CTPOKH MOYKHO MOJYYUTh Y€PE3 KOHCOIb
i mepmunan. Ipu 3arpyske OC' 3amyckaloTcss ceMb  IIOJHOSKPAHHBIX
BUPTYaJbHBIX KOHCOJIEH CO CBOMM HE3aBHUCUMBIM ceaHcoM. [lepBeie miecThb
KOHCOJIEll HMeIoT HHTep(deic KOMaHIHOW CTPOKH, B CEIbMOM 3amycKaercs
rpaduueckuit uHTepdeiic. Ilomp3oBarens BO BpeMsi 3arpy3Kd BUIUT TOJBKO
rpaduyeckuil pexxum [4].

JIns mepexiroueHus B OAHY M3 BUPTYAJIbHBIX KOHCOJIEM MOXHO Ha)XaTb
couetanue kinaBuil «Ctri»+«Alt»+F{1-6}. [l Bo3BpaTa B rpaduyuecKuii pexum
cieayeT HaxaTh couetaHue kiaBuil «Ctrin+«Alt»+F7.

Tepmunanom Ha3bIBaeTCs rpaduyeckas mporpaMma SMyJIUpyronias KOHCOJb.
TepMuHan TMO3BOJIAET BBIMIOJHATH KOMaHIbl, HE BBIXOJAA U3 TrpadUyeCcKOro
uHTep(deiica nmonp3oparens. i 3amycka TepMUHANA CleAyeT HaXaTb COYETAHUE
kiIaBuil «Ctri»+«Alt>+T unu Haxath kiaBuily «Win» U B OTKPBIBIIEMCSI MEHIO

BBECTH CJIOBO «T€pMUHaAM». BHEIIHUI BUT TEpMUHAIA MMOKa3aH Ha puc. 1.1.

user@user-PC: ~
user@user-PC:~$ [}

Puc. 1.1. Buemnuit Bug repmunana B OC Ubuntu 16.04 LTS.
[Tocne 3amycka TepMuHaNa MOJIb30BaTENb BUAUT CTPOKY C MPUTIIAIICHUEM K

BBOJy KoMaH (cMm. puc. 1.1):

user@Quser-PC:~$

! 3nech u nanee peub uaet 06 OC Ubuntu 16.04 LTS n nmporpammHoi o0osiouke bash.
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r7ic user — uMs y4€THOMW 3aluCH NoJib30BaTesnsd, @ — pa3aenuresb, user-PC —
MMS XOCTa, : — pa3feiuTellb, ~ — yKa3aHUE Ha TO, YTO TEKYIIUM KaTajioTroM
SIBJISICTCS] TOMAIITHUM KaTaJIoT ToJib30BaTeNs user (cMm. myHKT 1.4.1), § — cumBon

IPUTIIAICHWA K BBIIIOJIHCHWIO KOMAaH/bI C IIpaBaMHU ©1pOCHO20 NOJIb306AmMeJAl.

ITo coobpaxenusim Oe3omacHocTd B UNIX-mogoOueix OC mpocThie
MI0JIb30BaTEI MMEIOT OTPAHMYEHHBIM aJMHUHHUCTPATUBHBIA JOCTYIl K CUCTeMe (B
YaCTHOCTH, HE MOTYT TpPEphIBaTh M HM3MEHATHh XOJ MPOIECCOB, 3aMyIIEHHBIX
JIPYTUMH TIOJIb30BAaTEISIMH CHCTEMbI, KOMUPOBAaTh WJIM W3MEHITH (ailibl B
OOJBIIMHCTBE CUCTEMHBIX KaTaynoroB). Bmecte ¢ Tem B OC Linux 00s3aTenbHO
€CTh OJIMH TMPUBWJICTUPOBAHHBINA TOJIb30BATENIb — CYHEPHOIb306aAMElb VU FOOL.
[TomHOMOYMST Cymeproyiib30BaTelsl B CHCTEME HHKAaK HE OTpPaHWYEHBL. ITOT
M0JI30BATENIh MMEET TpaBa Ha BBITIOJHEHUE JTIOOBIX JEHCTBUMN, ylaleHUuEe JTHOOBIX
¢baiisioB 1 U3MEHEHUE JTI00BIX mapamMeTpoB. Kpome Toro, 60JIbIIMHCTBO CHCTEMHBIX

IPOLIECCOB pabOTaIOT OT UMEHH root [5].

JIns mosyyeHust root-JOCTyNma K BBINOTHEHUIO KOMAaHJ HCHOJIb3YETCS
yruinta sudo. [locne BBoJa mapoiis CTpoKa ¢ MPUTJIAIEHUEM K BBOJAY KOMaH]

MO>KET BBITJISIIETH CIEAYIOIHUM 00pa3oMm:

rootQuser-PC: ~#

rac # — CMMBOIJI IIPUITIAICHMA K BBOAY KOMaH/ C IIpaBaMu CYIICPIIOJIb30BaATCIIA.

Bnumanue!!! bynbre BHUMATENbHBI IPU BBINOJHEHUN KOMaH ¢ sudo uiu
pabote B ceccuu root-a. Bol 6€30 BCSIKUX MPeaynpexIeHUN CO CTOPOHBI CUCTEMBI
CMOKETE BBIMIOJIHUTH JIOOYIO OIEepalyio, B YacCTHOCTH, YJAJIUTh CHCTEMHbIC

(aiisibl, cenaB Ipu 3TOM CUCTEMY HEPAOOTOCTIOCOOHOM.

Jlnis ynpoieHus paboThl ¢ TEPMUHAIOM MOJIE3HO 3alIOMHUTD Psijl COUETaHUN

kiaBui (cMm. Tabmuiy 1.3) [4].

Tabnuya 1.3. Baocuvle couemanus kniaguut 015 pabomsl 8 mepmuHale

Knasumm Ha3znauenne
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«Ctri»+«Shift»+C | KonmrpoBaTh 1 BCTaBUTh TEKCT B TEPMUHAJIE (TAKKE MOKHO
«Ctrl»+«Shifty+V | Bpmmonauts mytem  Haxatus [IKM  u  BweiOopa

COOTBETCTBYIOILIETO MMYHKTA).

«M («Ctrl»+P) | IIpokpyTKa HEIAaBHO HCIOJIb30BAaHHBIX KOMAaHJ BBEpPX M

«|» («Ctrl»+N) | BHU3.

«Enter» BrinosnHeHne BEIOpaHHOW KOMaH/IbI.

«Taby» KpaitHe ynoOHas BO3MOXXHOCTb — @6MONOOCHAHOBKA
KoMaHa ¥ UMEH ¢aitnoB. Eciau ¢ BBIOpaHHBIX CHMBOJIOB
HAYMHAETCA TOJBKO OJHA KOMAaHJa, MOJCTaBUTCS MMEHHO
OHA, @ €CIM WX HECKOJBKO, TO MO JBOMHOMY HaXXaTHIO

«Tab» BBIBCACTCS CIIMCOK BCEX BO3MOKHBIX BAPHAHTOB.

«Ctri»+R I[Touck 1o kKomaHmaM, BBEICHHbBIM paHee. Ecim
HEOOXOJMMO TOBTOPHO BBIMOJHUTh OYEHb UIMHHYIO U
CJIOKHYIO KOMaH/y, MOKHO BBECTH TOJIbKO €€ 4acTh, a 3Ta

KOMOMHAITMS KJIaBUII TOMOKET HAaWTH KOMaH/y IEJIMKOM.

1.4. OcHOBHBIE KOMaH/bI YHIpaBJjJeHus GailiiaMu U KaTAJI0raMu
Cuntakcuc o0bryHOM KoMaHibl B UNIX-nmogo0ubix OC umeer ciaeayronui
BUI;

$ uMsi_KOMaHAs [kopoTkme kioum] [mnmuHBEe KiouM] [apryMenT:],

I7Ie B KBaJpaTHBIX CKOOKax YKa3aHbl HeoOs3aTelbHble napamempul. Kiouamu
(W moouguxkamopamu  8blNOAHEHUs1) HA3BIBAIOTCS CHEIUAIbHBIC CHUMBOJIBI,
KOHKPETU3UPYIOIINE WIW KOPPEKTUPYIOIIHE JeWcTBUE KoMaHAbl. Kiroum mpu
3aMiCH  KOMaHAbl MOXXHO pacrojiaraTh B JIIOOOM TMOpSAKe, pa3feiss HX
npobenamu. KopoTkre KIIIouu COCTOST U3 OAHON OyKBBI M HAUWHAIOTCS CUMBOJIOM
«-» (medwuc). JImMHABIE KITFOYX — OCMBICIICHHBIE CJI0Ba, Mepe] KOTOPHIMHU CTOUT JBa
3HaKa «-». B KadecTBe apryMeHTOB MOTYT BBICTyNaTh MMeHa (QailioB, 4yucia,
TEKCT, CIICIICUMBOJIBI, IEPEMEHHBIC. APTYMEHTHI TakK)Ke CIEAYeT OTACNATh IPYT OT

npyra npooenamu [2, 4].
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I[JI?I BBIIIOJIHCHUA KOMAHIbI MOKHO BBCCTH €€ B TCPMHUHAJIIC M HAXaATb

kiaBuiry «Enter».

Buumanue!!! TepMmuHan 4yBCTBUTENEH K perucrpy cumpoioB! lmeHna

User, user u USER B Linux paznuyatorcs!

Brumanue!!! bonpmmHcTBO KOMaHJ Linux o001agaroT pacHIMpEeHHBIM
(GYyHKIIMOHATIOM, 33J€ICTBOBATh KOTOPBIH MOXKHO C MOMOIIbIO Kimroued. Kpome
TOTO, MOBEJCHHE KOMAHJIBl MOYKET H3MEHSATBHCSA B 3aBUCUMOCTH OT KOJIAYECTBA
apryMEHTOB. 3allOMHHUTH BEChb HA0OP OMIIMIA JIJIs1 MHOXKECTBA KOMaH/I HEBO3MOXKHO,
nostomy OC cHabOxkeHa oOmupHOH cropaBoyHor uHpopmanuei. I[lomorb
IPEIOCTABIIAECTCS HECKOJBKUMH crocobamu. EcTh METOIbl MOJIydeHUs KpaTKou
uHboOpMalluu W MOAPOOHOM MHOrOCTpaHWYHOM crhpaBku. [ monydeHus
CIpaBOYHON MH(pOpPMALMU [0 MCIOJb30BAaHUK KOHKPETHOM KomaHiel Linux, B
OOJBIIMHCTBE CIIyyaeB, HEOOXOAUMO 3allyCTUTh €€ ¢ KiItodoM —h uinu —-help.
bonee noapoOHyr0 MH(OPMALIIO MOYXKHO MOIYYUTh U3 KOMIUIEKTA TOKYMEHTALUH,
U3BECTHOTO KaK Man-cTpaHMUbI (aHII. manual — PyKOBOACTBO), IIOCKOJIBKY OH
JOCTyNEH Mo KoMmaHae man. Hanmpumep, NOay4yuTh CHpaBKy 00 HCIIOJIB30BAHUU

KOMaH/IbI uptime MOJKHO TakK:

$ uptime --help

WK TakK:

$ man uptime
O ToM, Kak MpPaBWIBHO HCIOJB30BaTh CaMy CIPABOYHYIO CHUCTEMY, MOKHO

Y3HATb I10 KOMAaHAC!

$ man man

K ocHOBHBIM KOMaHIaMm ympaBiieHUs (QaillaMu M KaTajoramMu OTHOCSATCS
KOMaHAbI IIECPEMCEIIICHUS I10 q)aﬁHOBOﬁ CUCTEME, CO3JaHNA U YAAJICHHA KaTaJl0ros,
KOITUPOBAHUs, MEPEMEIICHNUS, TIEPEUMEHOBAHMS U yJaneHus (aiios, yIpaBieHUs

aTpuOyTtamu ¢aiaoB u np. Jlanee paccMOTpeHBI HEKOTOPHIE U3 HUX.

1.4.1.  Texywuii kamanoe, cMeHa Kamano2a
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B kaxnapiii MOMEHT BPEMEHU C KAXKJIOW BBINIOJHIEMONW NPOTrPaMMOM, B TOM
YUCIIE C KOMAaHIHBIM HHTEPIPETATOPOM, CBSI3aH E€IMHCTBEHHBIA KaTaJIOT,
Ha3bIBaeMbIi mexkywum. OT TEKyIIETO KaTajaora OTCUYUTHIBAIOTCS OTHOCHUTEIIbHBIC
nytd K ¢aiimam. J[ns ompemenieHus TEKYIIETO KaTajiora MOXHO BBITIOJIHUTD

koMmaHay pwd 6e3 mapameTpos [ 1, 2]:
$ pwd
/home/user

I[JI?I N3MCHCHUA TCKYLICTO KaTaJlora MOKHO BBECTH KOMaHYy:

$ cd [myTe_x_xaTanory]
Hanpumep, nans mnepememieHuss B Katamor /etc, T/A€ XpaHUTCA

OONMBIMMHCTBO KOHGUTYpannoHHBIX (aitmoB OC LinuxX, MOXHO BBINOJHUTH

KOMaH/Ty:
S cd /ete/
1.4.2.  Cnucox ¢gaiinos, ampubymoi ¢hatinos

Ecin HeoOXonuMo MpOCMOTPETH COAEPKUMOE TOTO WM MHOTO KaTallora,

MOJKHO BOCIIOJIB30BaTbCA KOMaH,HOfI 1s:

$ 1ls [nyTe_x_ xarTanory]

be3 ykazaHud IyTd K KaTajgory KOMaHIa ls BBIBEAET COIEPKUMOE
TEKyIlero karanora. Eciau ykasaTe K104 —R, TO MOKHO MOJIYYUTh PEKYPCUBHBIN
CIIMCOK, T.€. CHMCOK BCEX IOJKATAJOIOB JUPEKTOPUHU, YKA3aHHOM B apTyMEHTE
KOMaH/bl, ¥ BceX (haioB, BXOAAIIUX B 3TU mojkarajgord. Otobpa3utb HOMmeEpa

2 9 .
HHACKCHBIX JCCKPHUIITOPOB q)aI/IJ'IOB MOJKHO C IIOMOIIIBIO KJIFOYa —1.

Jist  momydyeHuss paclidpeHHOM wuHpopMauuu o0  Qailnax  ciexyeT

MCIOJIB30BaTh KJIKOY —1, HaIpuMep,

$ 1s -1 /bin/1ls
-rwxr-xr-x 1 root root 126584 mMap 3 2017 /bin/ls

2 o .
HNupexcHplii neckpuntop (anen. inode) — B UNIX-nogo6ueix OC cucTeMHas CTPYKTypa JaHHBIX, COJEpIKaIias
MeTanHpopMaIuio o Qaiax, karajaorax U Apyrux o0bekTax (HanmoBoi CHCTEMBI.
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OOparute BHMMaHHE, B Ka4eCTBE aprymMeHTa KoMmaHjabl 1s yka3aH MyTh K
KOHKpeTHOMY (haitimy. Takum oOpa3oM, BbIBOJ KOMaHAbl ls c kiodom -1

MO3BOJISIET OTOOPA3UTH CIEyIONTNE ampubymsi (paitiia (cripaBa HaJIECBO):

e ums (aiina (B mpumepe, /bin/1ls);

e nara Momudukanuu Qaiina (map 3 2017);

e pasmep Qaiina B Oalitax (126584);

® TpyIIa MoJIb30BaTeleil, KOTOPOU MPUHAMISKHT (Haiii (root);
® [10JIb30BaTENb, KOTOPOMY NMPUHAIICKUT (Paitn (root);

® YHCJIO )KECTKHUX CChIJIOK Ha (paitn (1);

e (bparmenT, onpeAensromui npasa oocmyna K Ganny (-rwxr-xr-x).

CymiectByer Tpu mpaBa JocTyna K ¢aiiny: uyreHue (r), 3aluch WM
Moaudukamus (w), BbIMONHEHHE (x). [l karajmora mpaBo Ha BBHITIOJIHCHUE
O3HAYaeT MpaBO HAa MPOCMOTP coaepkumoro. OTCYTCTBHE KaKOro-iuOo mpaBa
0003HaYaeTCI CUMBOJIOM «—». OparMeHT (—XrwXIr—xXr—-x), ONPECISIONIUi MpaBa

JnocTymna K (aitny, cieayeT mMoHUMaTh CIeayroImM oopa3om [6, 7]:

. NepBbId CUMBOJI — 3TO TUN (aitna («=» — oObuHBIN ¢aiin, «d» —
Karajor, «1» — CHUMBOJIMYECKas CChUIKa, «b» — crenuaibHbid (aitsm O6JI0YHOTO
YCTPOMCTBA, «C» — CIHEHUaIbHBIM (alil CUMBOJBHOIO YCTPOMCTBA, «pP» —
MMEHOBAHHBIN KaHaJl, «S» — COKET);

. NOCJEAYIONIME TPU CUMBOJA (XrwX) ONPEACNSIIOT npasa O0ocmyna
enaodenvya atina. 1lepBblii CUMBOJI — 3TO YTE€HUE, BTOPOW — 3alUCh, TPETHH —
BBITIOJIHEHHE. TakuM 00pa3oM, MOJIb30BATENI0 root, SBISIOMIEMYCS BIIaEIbIIEM
¢aiina /bin/1s, pa3penieHo YTeHrne, MOAU(PUKALINS U BRIMIOJTHEHHUE 3TOTO (haia.

. cleAyrIMe TpU CUMBOJA (Xr—-X) ONpeNesioT npasa docmyna Ois
yneHo8 epynnel enadenvya. llonb3oBarensiM, BXOIAIMM B Tpynmny root,
pa3pelieHo TOJIBKO YHMTAaTh U BBIMONHATH (Dailjl, a U3MEHATh €ro 3alpenieHo

(cpenHH CUMBOI — «=»).
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. MOCJIeAHUE TPU CUMBOJIA (Xr—X) 3aJal0T npasa 00CMYNa 0 NPoOHuUx
noiv3oeamerneti. Bce ocTalbHbBIE TIOJI30BATENIA UMEIOT TIPABO YUTATh U BBITIOJIHSATH

daitn.

Jliis u3MeHeHus 1paB JocTyna K (ailily ucnosib3yercs: komanaa chmod (cm.

nyHKT 1.4.7).
1.4.3.  Co3zoanue u yoaneHue Kamaniocos

JIns co3maHusl KaTaJoroB HCMOJNb3yercss kKomaHaa mkdir (anrn. make

directory):

$ mkdir [mmMsa_xaranora]

[Ipr BBINOJIHEHWH HTOM KOMAaHAbI B HOBOM KaTaJOre aBTOMAaTUYECKHU
CO31AaK0TCA JABa IIOAKATaJI0ra ¢ MMCHAMH «.» H «.» (YKaBaTeJ'II/I Ha COBI[aHHI)Iﬁ
KaTaJoT U €r0 POJUTENIbCKUM KaTajlol COOTBETCTBEHHO). Hampumep, ¢ momoribio

KOMAaH/IbI:

S mkdir emacs.src emacs.file
MOXHO B TeKymeM KaTtajJore co3aaTb ABad Karajiora ¢ MMCHaMHM €macCcsS.SIrC Hu

emacs.file.

I[JI?I YAAJICHH: IIYCTOT'O KaTaJlora MOKHO BOCIIOJIb30BAThCs KOMaHHOﬁI

$ rmdir [MMs1_xaTanoral]
Ecnu ynansemslil kataior He CyImecTBYeT Wi He ycT, rmdir cooOmmT 00
3TOM. [[J1s1 ymaneHusi HemyCToro Karajora Hy>KHO BHadajie yAaJuTh Bce (Daiiibl,

HaxoJsmIecs: B HeM (cM. myHKT 1.4.6).
1.4.4.  I'pynnogvie cumeonvl

Ilepen obcyxaeHnemM KoMaH AJisl paboThl ¢ (ailiiamu, MoJie3HO yKa3aTh Ha
0COOEHHOCTh KOMAaHJHOW OO0OJIOUKH, TO3BOJISIONIEH 3HAYUTEIHLHO TOBBICUTH
rHOKOCTh ATHX KoMaH[. [lockonmbky mMeHa (hailjIoB MCIONB3YIOTCS B KOMaHIHOM
000710YKE€  TIOBCEMECTHO, OHAa  TOIJCPKHUBACT  CIENUAIbHBIE  CHMBOJIBI,

MOMOTaloIKe OBICTPO ONPEAEIUTh TPYNIbl MMEH (ayIoB. DTU crHelUalbHbIe

16



CHUMBOJIBI MOYYHJIM Ha3BaHUE 2PYNNoGbiX cumeonog (auri. wildcard pattern) nnn
CHMBOJIOB TOJCTaHOBKH (aHri. glob pattern). I'pynnoBbie CUMBOJIBI MO3BOJISIIOT
co3/laBaTh WLAONOHbLI (MACKU) WMEHH, HWCHOJb3ysl KOTOPbIE MOXHO OJIHOU
KOMaH/10i oOpaTuthes Oosiee yeM K oaHoMy (aitiry. B Tabnune 1.4. nepeunciens
IPYNIIOBbIE CUMBOJBI M UX COOTBETCTBUS [7]. ['pynmoBble CHUMBOJIBI MOYKHO

WCIIOJIB30BaTh C JIIOOBIMU KOMaHJaMHU, MPUHUMAIOIIMMU UMeHa (aijoB B BUJE

apryMEHTOB.
Tabnuya 1.4. I pynnossie cumsoivl
I'pynnosoii CoorBeTcTBHE
CHUMBOJI
* JItobast mocienoBaTeNbHOCTh JIIOOBIX CHUMBOJIOB (BKJIIOUas
MyCTY10).
? JIxo00ii OMMHOYHBIA CHMBOJI.
[cumeonwi] JIro0o¥ 0MH CUMBOJI U3 YKAa3aHHOTO MHOXKECTBA CUMBO08
(mapa CUMBOJIOB, pa3[EJICHHBIX 3HAKOM «-», 3aJaeT
WHTEPBaJ CHMBOJIOB).
[!cumeonwi] JIto60oi1 OlMH CHUMBOJI, HE MPHUHAISKAUN YKa3aHHOMY
MHOKECTBY CUMBO108.
[[:xnacc:]] Jroboit oaWH CHUMBOJ, TPUHALICKANNN YKa3aHHOMY
Knaccy.

B Tabmuue 1.5 mpuBeAeHbl HEKOTOPHIE YacTO HCIOJB3YEMBIE KIIACCHI

CHUMBOJIOB.
Tabnuya 1.5. Yacmo ucnonv3yemvie Kiaccvl CUMBON08
Kuaace cumBos10B CooTrBercTBHE
[:alnum:] JIro60i andaBUTHO-IIUPPOBOIT CUMBO.
[:alpha:] JIro60it andaBUTHBIN CUMBOII.
[:digit:] JIro60# 1 poBoOi CUMBOJI.
[:lower:] JIro6ast OykBa B HUKHEM PETUCTPE.
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[:upper:]

JIroOast OykBa B BEpXHEM PETHUCTPE.

B Tabmuue 1.6 npuBeneHsl HEKOTOpblE NpPUMEpHl IMAOIOHOB M HX

COOTBETCTBHUSI.
Tabauya 1.6. Ilpumepsl ucnonb3o068anus 2pynnosuix CUME0108
IIa6a0H CooTtBercTBHE CootBercr He
ByeT COOTBETCT
ByeT
*.c Bce nmena ¢aiinos, 3akanuuBatonuecs | testl.c testl.C
Ha «.C». a.c a.c.b.doc
b*.txt Bce nmena ¢aiinos, HaunHaromuecs ¢ | bworld.txt | rbworld.txt
cumBosia «b», 3a KOTOpbIM cleayerT | b.txt b.txt2
a1000€ 4YHCIIO JPYruX CHUMBOJIOB, U
3aKaHYHMBAIOIIHECS Ha «.tXt».
Data??? | Bce umena ¢aiinoB, HaunHatomuecs ¢ | Data.cp Data.cpp
cumBoiioB  «Data», 3a kotopbimu | Datal.c Data2.cp
CJEAYIOT POBHO TPpHU JFOOBIX CUMBOJIA.
[abc]* Bce umena ¢aiinos, HaunHaromuecs ¢ | b.ext Alpha
CHMBOJIA «a», «b» HIIH «C». alpha.txt text.c
test[0-9] | Bce umena ¢aitno, HaunHarommecs c | testO Testl
CUMBOJIOB  «test», 3a  KOTOPBIMH test10
CJIeTYIOT oJ1Ha nudpa.
[[:upper]]* | Bce umena gaiinos, HaunHaromuecs ¢ | Source.cpp | testl.C
OYKBBI B BEPXHEM PETUCTPE
[![:digit:]]* | Bce umena ¢aiinos, He HaunHaromuecs | alpha.txt 11.txt
¢ uQpbI bll.ext l.c
1.4.5.  Co3zoaHue, 3anucs, npocmMomp co0epHCUMO20 auios

Jlns co3nanust myctoro ¢aiia MOKHO BOCIIOJIb30BaThCsl KOMaHa0i touch:

$ touch [mmMs_damna mnm nyre_x_danny]
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B kadectBe aprymeHTta cieayeT yka3zaTh UM (aiina, ecau Tpelyercs
co31aTh (ailyl B TEKyIlEM KarTajore, B IPOTUBHOM Cilydae — IMyTh K (aity. Eciau B
KadyecTBe apryMeHTa KoMaHjie touch nepeaars uMs cyuiecTByloero (aiina, oa
OOHOBUT BpeMs TMOCIEAHEr0 M3MEHEHUS M JOCTyIa, HE M3MEHSS MpH 3TOM

comepxumoro ¢aina [2].

TexcToBble (ailsibl MOXKHO CO37aBaTh, BBOJS TEKCT B KOMAHJIHOM CTPOKE, €
IIOMOIIBI0 KOMaH/bI cat:
$ cat > file.txt
My file!
rie «>» — CUMBOJI II€pEHaNpaBlIeHUs] BBOJa-BbIBoAA. IIpu sTom komannma cat
CUMTAET CBOMMM BXOJHBIMM JIaHHBIMM IIOTOK OalTOB, MOCTyHAIOUIUX C
KJIaBUATYphl, U BBIBOAUT uX B (aiin file.txt [2]. Takum obpa3om, Bce 4TO

OyJieT BBEJICHO ¢ KJIaBHATYPhI MOCIIE 3TOM KoMaHAbl OyeT 3anucaHo B (aiiia. Broa

3akagunBaeTca HaxatueM «Ctri»+D.

Ecau ¢aiin ¢ ykazaHHBIM HMMEHEM YK€ CYIIECTBYeT, TO KOMaHja cat
nepe3anuuieT ero. B Tom ciydae, korja HeoOXoAuMO A00aBUTh JaHHBIE B KOHEII

(baﬁna, CICAYCT IICPCHAIIPABUTDL BBIBOA KOMAHABI C IIOMOIIIBIO CUMBOJIA «>>»:

S cat >> file.txt
3anucare WIA [OONWCATh JaHHBIE B cbaﬁn MOXHO TaKX€ C IIOMONIbIO

KOMaHJIbl echo:

$ echo "My file!” > file.txt

be3 cuMBOJIOB mepeHanpaBiieHUsI BbIBOJA echo BBIBEIET NMEPEAAHHYIO €1
CTPOKY B TEPMUHAT:
$ echo My file!
My file!

Co3nmaBaTh W PETAKTUPOBATH TEKCTOBBIC (DAMIBI B KOMAHIHOW CTPOKE
MOXHO C TOMOIIBI0 KOHCOJIHBIX TEKCTOBBIX PEAAKTOPOB, Hampumep, vi/vim

i nano [7] CDYHKHI/IOHaJIBHBIC BO3MOKHOCTHU 3THX PEAAKTOPOB AOCTATOYHO
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oOmmmpHbL. PegakTop vi (a Takxke ero ylydilleHHasl BEpCUsl vim) U3BECTEH CBOUM
CJIOKHBIM T0JIb30BATEIILCKUM UHTEP(PEICOM, HO TIPU 3TOM OCTaeTCs (PaKTUYECKUM
CTaHJapTOM W TapaHTUPOBAHHO TmpucyTcTByer B mwoboi UNIX-cucreme.
TekcTOBBI PENakTOp nano MEHee YHHUBEPCAJIEH, HO OOJaJaeT 3HAYUTEIbHO
0osee WHTYUTUBHBIM M YAOOHBIM IOJIb30BATEIbCKUM HHTEp(delicoM. nano
YOPABIISIETCS COYETAHUSAMM KJIABHUII. 3alyCK pPENaKTopa OCYIIECTBISETCA

KOMaHJIO0M:

$ vi [ums_danna wiam nyTeb_x_danny]

01051

$ nano [mmsa_danna mmm nyTe_x_danny]
Ecnu  ykazawubii  ¢aitn  cymecTtByeT, OH OyJaeT OTKPBHIT s

peaaKkTUpPOBaHUs, HAYE PEJAKTOP CO3/1aCT HOBBIM (pailsl ¢ 3a/laHHBIM UMEHEM.

JlononHuTenbHYI0 WH(MOpMaIUio 00 HCHOIB30BAHUH PEIAKTOPOB MOIKHO
noyuuTh B [Ipunoxenuu 1 HacTosIIero mocoous, a Takyke B UCTOYHUKAX [6, 7], B

JOKyMEHTAIlMU Ha OPUIIMAIBbHBIX cailTax [8, 9] u cipaBOYHOM PYyKOBOJICTBE man.

Jis  mpocMoTpa coiepxkumoro (aiima B OKHE TEpMHUHAIa MOXKHO

BOCIHOJIb30BAThCSI KOMAH/IOM:

$ cat file.txt

Bo mHorux ciywasix TpeOyeTcsi BBIBOJMTH HE BCE COAEpKkUMOe (Qaiina, a
TOJIBKO HEKOTOPYIO €r0 4acTh, HAIIpUMEP, HEKOTOPOE KOJIMYECTBO CTPOK C Hayasia
daiina wim ¢ koHua. B aTom ciydae ucnonb3yrorcs komanasl head u tail. Ilo
yMOJ4aHH0, KoMaH7a head BbIBOIUT NeEpBbIE AeCATh CTPOK (aiina, a tail —
nocyenHue necath [6]. KomnuecTBo BEIBOAMMBIX CTPOK MOKET OBITh U3MEHEHO C
NOMOIIBI0 KJIto4a —-n. Hampumep, BbhIBeCTH mepBble 15 CTPOK CHCTEMHOIO

KypHana Linux /var/log/syslog MOXHO KOMaHAOM:

$ head -n 15 /var/log/syslog

1.4.6. Yoanenue, nepecvinka u konuposanue ¢hatinos
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Hnst ypanenust QaitioB W karanoroB (Hapsiny ¢ rmdir) ucnoJib3yercs

KOMaH/Ja rm.:

$ rm [saemenT]

I7ic BJIeMeHT MOXET ObITh UMEHEM (aiijia, KaTtajiora Wid madjJoHOM.

Buumanue!!! B UNIX-nogo6nsix OC HET KOMaH[bl, OTMEHSIOIIECH yajieHue.
BynbTe 0OCTOpOXKHBI NMPU yAAJIICHUH 4ero-Iu00 ¢ MOMOIIbI0 KOMaHbl rm. J[aHHbIC
IpU 3TOM OYIyT yaaneHbl oKoH4YaTeapHO. [[oaToMy Beerma ucnoap3ynTe KOMaHay
rm C KJIYOM —1i:

$ rm -i file.txt

rm: ygmanuTek oOmuHEN damn ‘file.txt’'? y

B stom ciywae komanmHas o0osiouka OyAeT 3ampammBaTh Yy TOJb30BATEINS
MOATBEPKACHUE OIepalliyd Iepel yAaleHueM cyllecTByromero daina. Jlamee
CIeNyeT BBECTH «y» WIH «n» JUIsl yAaleHws (Qaiia WiIu OTMEHBI OIleparuu

COOTBCTCTBCHHO.

Bbyabre 0cOOEHHO OCTOPOXKHBI MPU MCHOJIB30BAHUU B apTyMEHTE KOMaH/IbI
rm rpynnoBblx cuMBOJIOB!!! Beskuil pa3 mpoBepbTe BHAdalle 3TOT apryMEHT C

KOMaH/10M 1s. DTO MO3BOJIUT YBUAETD, Kakue (paiyipl OyayT yaaeHbl.

JIns ynajneHus KaTaJoroB HEOOXOAMMO HCMOJIb30BaTh ¥m C KIHOUOM —F,
HanpuMmep, Ui yaaiaeHus karaiora /subfolder, HaXxomsmIerocss B TEKYLIEM

KaTaJore, Co BCEM €ro CoOACPKNUMbIM MOKHO HCIIOJIB30BATh KOMaHAY:

$ rm -ir subfolder

[Tpu sTOM OyyT pEeKypCHUBHO yJaJl€HbI Bce moAKaTanoru /subfolder.

B Ta6nuie 1.7 npuBeneHbl HEKOTOPBIE IPUMEPHI UCIOJIH30BAHUS KOMaH/IbI

rm[7].

Tabauya 1.7. Ilpumepst ucnonb306anus KOMaHObl rm

Komanna PesyabTart

$ rm filel.txt VY nanenue ¢aiina filel.txt.
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$ rm -i filel.txt Ilepen ynmanenuem filel.txt OydeT 3ampoIlEHO

MNOATBCPIKACHUC OIICpALINM.

$ rm -r filel.txt dirl | Vjanenme ¢aiina filel.txt u xaranora dirl co

BCEM €T'0 COACPIKNMBIM.

$ rm -rf filel.txt dirl | To e, 4TO M BBINIE, HO B OTCYTCTBHE filel.ftxt
u/una  dirl TpocTo MPOJOJDKUT padboTy, HE

BBIBOJISI HUKAKUX COOOIIEHMA.

KoManay mv MOXXHO HCIONB30BaTh Kak /sl TIEPEMMEHOBAHUS, TaK U IS
nepemMenienus (ainos/karanoroB. Hanpumep, nepeumenyem ¢aiti source.c B

new_source.c:

$ mv source.cC new_source.c
Ilepemectum Qaiin new source.c H3 TEKyIIEro KaTajuora B KaTajor

/home/temp:

$ mv new_source.c ~/temp
Jlnst konupoBanus (aiioB MpUMEHSIETCS KOMaHAa cp (B OTIMYKE OT mv

OpUTHHANIBHBIN (haiis mpu 3ToM coxpansercs). Hampumep, komanna

$ cp ~/temp/new_source.c copy_source.c
ckomupyer (aia new source.c U3 KaTagora /home/temp B TeKylLui

KaTaJIOT U COXPAHUT €ro IOJ UMEHEM COPY source. C.
1.4.7.  Uzmenenue npag docmyna k Qpainy

Onpenenuth mpaBa JocTyna K Qailry/KaTanory MOXKHO C TOMOIIBIO
KoMaHJbl 1s (cM. myHKT 1.4.2). Jlng u3MeHeHus npas JocTyna K (aitny/karanory
ucnonpzyercss komanga chmod. CymecTByeT naBa cmocoba yka3zaHus TpaB
JIOCTYTIA: CHMBOJIBHBIN (MCIIOB3YSI CUMBOJIBI, 3a/IA0IKE MpaBa A0CTyNna — I, W, X)

Y YKUCIIOBOM (MCTOJB3Ysl BOCBMEPUYHBIE KOHCTAHTHI).

Ha nam B3TJIA Ooitee MNPOCTBIM TJIsI TMOHUMAHUSA ABJISICTCA YHUCJIOBOM

croco0, Mpu KOTOPOM IpaBa JocTyna K (ailiny/karanory ajis Biajenblia, rpyIibl
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BJIajJcjibia W IPOUYHX MOJb30BaTeIeH onpeAcisiICTCsa € IMOMOIIBHO  TPEX

BOCbMEpHUYHBIX ITUPp (cM. Tabmuiry 1.8).

Tabauya 1.8. Pesicumbt docmyna 8 60CoMepuiuHOM NPeOCmasieHuu

Bocbmepuynoe | Pexum goctyna | BocbmepuuHoe Pexum nocryna
NpeAcTaBJICHUE NnpeAcTaBJICHUE

0 -—- 4 r--

1 R 5 r-x

2 -w- 6 rw-

3 -WX 7 rwx

PaccmoTpum npumep:

$ 1ls -1 source.c

-rw-rw-r-- 1 user user 6 ceHn 26 14:44 source.c

$ chmod 700 source.c

$ 1ls -1 source.c

-rwx------ 1l user user 6 cen 26 14:44 source.c

[IepenaB komanne chmod aprymenT 700, Mbl YCTaHOBWIM IIpaBa JJisl BiaJelbla
user, MO3BOJSIIONIME €My YHUTaTh JaHHbIE W3 (ailna, 3amuchiBaTh uX (aiin,
3amyckath (paili Ha MCIOJIHEHHWE, a BCEM MPOYUM TOJIB30BATENIsIM OTOOpaHd BCE

npasa.

HGCMOTpH Ha KaXymeccs HCY,HO6CTBO HCO6XOI[I/IMOCTI/I 3allIOMHUHaHH
COOTBETCTBUU MCK/JY BOCBMCPHUYHBIMHA KOHCTAHTAMH WU PC)KUMAMH NOCTYIId, BaAM,

CKOpPECC BCCTO, MPUACTCA UCITOJB30BATH JIMIIb HCCKOJIBKO IMOITYJIAPHBIX 111a0JIOHOB:

e 644 — Biajgenblly MOXKHO YUTaTb U HU3MEHATH (Haili, OCTAJIBHBIM
I10JIb30BATENSIM — TOJIBKO YNUTATh;
e 606 —unuTaTh U U3MEHATH (pailll MOKHO BCEM IOJIH30BATEIISIM;

e 777 — BCEM MOXHO YUTaTh, U3MEHATDH U BBIMOIHITH (Daiii.

C CHMMBOJBLHBIM CHHOCOOOM 3aJlaHUA IIPpaB JOCTYIIa YHUTATCIIIO MMPCIaracTcs

O3HAKOMMTBHCSI CaMOCTOSITENIbHO, HampuMmep, 1o [6, 7] Wwinm mo man-CTpaHUIIE
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KOMaHAbl chmod. VKaxkeM JIMIIb Ha 4YacTo I/ICHOJIBBYGMHﬁ CHUMBOJIbHBIN

ApPryMcCHT, HO?)BOJ'IHIOHII/Iﬁ CAcJIaTb (baﬁﬂ HUCIIOJTHUMBIM:

$ chmod +x script
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1.5. IIpunuunsl nporpammupoBanus B Linux

Komnuasitop

Wcxonnpiii mporpaMMHBIN KOJT OOJIBIIMHCTBA YTUIUT Linux, a Takke MHOTHX
MPUJIOKEHUH JJIsI 3TOM CUCTEMBbI HanucaH Ha a3bike C nmm C++.

[Iporpammbr Ha s3pike C  CO37AIOTCS TPAAWLMOHHBIM JUIsL  pa3pabOTKU
CcrocoOOM: BbI MHILETE MpOrpaMMy, KOMIIMJIHpPYETE ee, a 3aTeM 3amyckaere. To
€CTh, KOTJIa Bbl NHUILIETE NporpaMMmy Ha si3bike C M KejaeTe ee 3amyCTUTh, Bbl
JOJDKHBl CKOMPUIUPOB8AmMb WCXOAHBIA KOJ, NPEBPATHB €ro B HHU3KOYPOBHEBOE
JBOUYHOE MPEACTABICHUE, KOTOPOE TOHUMAET KOMIIBIOTED.

Hcnonusiemsrit ¢aitn komnmiaropa C B 6oapmHCTBE Bepeuid cucteM Unix
apisgercs kommuisitopom GNU C, gece, XOTs HOBBIM KoMmnwiaTop clang,
paspaborannblii  rpynmoi LLVM, HaOupaer mnomyiasipHOCTh.  Dailbl
MPOTrpaMMHOr0 KoJia Ha si3bike C UMEIOT pacuupeHue .c. PaccMoTpum oAMHOYHBIM
Moy ibHBIN (haitn hello.c ¢ komom Ha s3bike C [], KOTOPBIM MOKHO HAWTH B KHUTE
bpaitana Y. Kepaurana (Brian W. Kernighan) u /lenauca M. Putun (Dennis M.
Ritchie) The C Programming Language («SI3pik mporpammupoBanusi Cy»), 2-e
uznanue (Prentice Hall, 1988):

#include <stdio.h>

main () {

printf ("Hello, World.\n");

}

[Tomectute 3TOT KON B (paitn ¢ Ha3zBaHueM hello.c, a 3aTeM 3aIlyCTUTE
TaKyl0 KOMaHAy:

$ gcc hello.c

B pesynbTare mosiBUTCS UCHOMHSEMBIA (ailll ¢ UMEHeM a.out, KOTOpbII
MOXHO 3alyCTUTh MOJO0OHO JIIOOOMY JIPYroMy HCHOJIHSIEMOMY (hailily CHCTEMBI.
OpHako clenyeT TMPUCBOUTH OTOMY HCIHONHsIeMOMY (daiilly Jpyroe wms
(mampumep, hello). UtoObI 3TO clienath, UCTIOAB3YUTE MapaMeTp KOMITHIATOPA —O:

$ gcc -o hello hello.c

V¥ GCC Benukoe MHOXKECTBO ONLMMI, KOTOPHIE ONMCAHBI B man gcc.
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Jlnst  HeOONBIIMX MPOTpaMM  KOMITMJIUPOBATH OoJibllie Hedero. MoKeT
MOHAI00UTHCS JOOABUTH KATAJIOT BKIFOUAEMbIX (DailioB nin OUOIMOTEKY.

BoapmuHCTBO NporpaMm Ha si3bike C CIUIIKOM OOJIBIINE, YTOOBI YMECTUTHCA
B TIpejieNiax €IUHCTBEHHOTO (Qaila ¢ UCXOMHBIM KoaoM. McmommHckue ¢aiibi
CTAaHOBSTCSA HEYIPAaBISEMbIMU ISl MPOrPAMMUCTA, & KOMIWISATOPHI MHOTAA JaXKe
UCIIBITHIBAIOT CIIOKHOCTU MPU CUHTAKCUYECKOM aHanu3e Oosbliux (aitnos. Ilo
ATOU MPUYHUHE Pa3pabOTUMKU TPYHIUPYIOT KOMIIOHEHTHI UCXOTHOTO KOJa BMECTE,
MIPE0CTaBIISAA KaXA0My (PparMeHTy OTAeIbHBIN (haill.

[Tpu koMIUIAIIMK OOJIBIIMHCTBA (PAMIOB .C UCMIOIHAEMBIN (paiin co3maercs He
cpazy. Bmecto 3Toro cHavana MCHOJB3YETCS MapaMeTp KOMIIWIATOpAa —C s
Kaxjaoro (aita, 4roObl co3/ath OOBbeKkTHhIE (aitibpl. UTOOBI MOHATH, Kak 3TO
YCTPOEHO, MpPEIIONOKUM, YTO y Bac ecTb JBa (aina, main file.c u
file 2.c.Cuenyromue 1Be KOMaHIbl JUIl KOMIAIATOPA BBIIOIHAIOT OCHOBHYIO

4acTh PadOTHI 110 CO3/TAHHUIO TTPOTPAMMBI:

$ cc -c main file.c

$ cc -c file 2.c

OOBeKTHBIN (alla ABISETCS NBOUYHBIM (HaljIOM, KOTOPBIM MPOIECCOp YKE
MIOYTH TOTOB IIOHATH, €CJIM YYECTh €II€ HECKOJbKO MOMEHTOB. Bo-mepBbIX,
OTepalMoOHHas CUCTEMA HE 3HAET, KaK 3aMyCKaTh 0ObEKTHBIE (haiiiibl, a BO-BTOPBIX,
BaM, BEPOSITHO, MOTPEOYyETCsS CKOMOMHUPOBATh HECKOJIBKO OOBEKTHBIX (halioB U
CHUCTEMHBIX OMOIMOTEK, YTOOBI CO3/1aTh 3aBEPIICHHYIO MPOrPaAMMY.

YtoObl cO31aTh TMOMHOCTHIO (PYHKIIMOHUPYIOIIUN HCTIONHIEMbINH (aitn u3
OJTHOTO WUJIM HECKOJBKUX OOBEKTHBIX (PaillioB, cleAyeT 3amyCTUTh KOMIOHOBIIHK,
koMaHay l1ld B Unix. IIporpamMMuCTBI pEeAKO HCIHOJB3YIOT 3Ty KOMAaHAY B
KOMaHJHOM CTpOKe, TMOCKOJbKy Kommwiatop C 3Haer, Kak 3alyckKarb
KOMITOHOBIIMK. [[1s1 cozmanusa ucnosHseMmoro ¢aiiga ¢ Ha3BaHUEM Myprog U3

JIBYX TIPHUBEICHHBIX BBIIIE OOBEKTHBIX (paillIoB 3allyCTUTE TaKyI0 KOMaH/Y:
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$ cc -o myprog main file.c file 2.c

OTtcneauTh TpaBWIBbHBIA BKJIIOYAaeMbIM (¢aiin He Bcerga Jerko. MHorma
HECKOJLKO BKJIIOYAeMbIX (DAJIOB C OJMHAKOBBIMH HMMEHAMHU PACIOJOKECHBI B
pa3HBIX KaTajorax M HEsICHO, KaKOW W3 HUX MpaBWJIbHBIN. Korga koMnouiasitop He

MOXET 0OHAPYKUTh BKIIIOUaeMbIi (aiis, cooOiIeHne 00 ommrOKe BBITJISAUT TakK:

badinclude.c:1:22: fatal error: file 1.h: No such

file or directory

DTO0 coO0OIIeHHEe TOBOPUT O TOM, YTO KOMIIMJISITOP HE MOXET HaWTu
3aroyoBo4HbIN (aitn £ile 1.h, Ha KOTOpBIH ccbutaeTcd ¢aitn badinclude. c.
Ota ommbKa SBISICTCS MPSMBIM CJIEACTBUEM TAaKOW JTUPEKTHBBI B MEPBOM CTPOKE

¢aiina badinclude.c:

#include < file 1.h >

[To ymomyanuio B Unix KaTaJoroM MJisg BKIIOYAEMbIX (DalJIOB SIBIISAETCS
/usr/include; KOMOWIATOP BCErjaa MPOCMATPUBAET €ro, €Clid Bbl SBHO HE
YKa)Xe€Te €My HE BBITIOJIHATH 3TOr0. TeM He MEHEe, MOKHO HACTPOUTH KOMITUIISITOP
Tak, 4TOObl OH IpOoCMaTpUBall Jpyrue KaTajoru (OOJBIIMHCTBO KaTajJOTOB C
3aroJIOBOYHBIMHU (pailiaMu COAEPKUT CI0BO include rae-mmbo B CBOEM HMEHH).

CrnenmyeT Tak)e omacaTthCsl BKIIIOUAEMBIX (DailyioB, MCTIOIB3YIONIUX JIBOWHBIC

KaBBIUKH (" ") BMECTO yIJIOBBIX CKOOOK (< >), HampuMep Tak:

#include "myheader.h"

JIBoliHbIE KaBBIYKUA O3HAYAIOT, YTO 3aroJIOBOYHBIN (haiilyl HEe pacrosiaraeTcsi B
CUCTEMHOM KaTajore Ui BKIIOYAeMbIX (AlIoOB W KOMIUJISATOPY CIEAYyeT

MOWCKATh €T0 MyTh. YacTO 3TO TOBOPUT O TOM, UYTO BKJIFOYAEMbIN (haiiil HaXOUTCS
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B TOM >X€ Kartajore, 4to u ¢aiia ¢ MCXOAHBIM KoaoM. Ecimu BaM BCTpeTUTCS
npobiieMa ¢  JBOMHBIMHU  KaBbIYKAMH, TO, BEPOSTHO, BBl  IBITACTECH
CKOMIIWJIMPOBATh HEMOJIHBIN HCXOHBIA KOJ.

Komnunstop C 3Haer o Bamiel CHUCTEME HEIOCTATOYHO JJIsl TOTO, YTOOBI
CaMOCTOSITENIBHO CO3/1aTh IPUTOIHYIO IIporpaMMmy. [[iist moCcTpoeHus 3aBEpIIEHHBIX
nporpaMM BaM He0OXOauMbl Oubauomexu. bubnmorexka C sBisercs HabOpoM
pacrpoCTpaHEHHBIX, 3apaHEee CKOMIIMIUPOBAHHBIX (YHKUUN, KOTOPBIE MOMXHO
BCTpauBaTh B porpammy. Hanpumep, MHOTHE HCTIONHSIEMbIE (Pailiibl HCIIOIB3YIOT
oubnuoreky  math,  MOCKOIbKY  OHa  oOecreuumBaeT  pabory €
TPUTOHOMETPUUECKUMHU U IPYTUMHU MAaTEMATUUECKUMU (QYHKITUSIMHU.

bubnmnoTexkn BCTymaroT B UTPy TJABHBIM 00pa3oM BO BpeMsi KOMITOHOBKH,
KOIJla MporpamMMa-KOMIIOHOBIIMK CO37aeT UCHOJHSAEMBbIH (aiin u3 O0OBEKTHBIX
¢aiinoB. Hanpumep, ecnu y Bac ecTb MNporpaMma, KOTOpPask HCHOJIb3YET
OoubnIMoTeKy gobject, HO Bbl 3a0bUIM YKa3aTh KOMIWIATOPY O CBSI3bIBAHUU C

9TOM OMOIMOTEKOM, TO MOSIBATCS OIIMOKN KOMITOHOBIIIMKA, ITOJIOOHBIE dTOM:

badobject.o(.text+0x28) : undefined reference to

'g_object new'

Hanbonee BakHBIC YaCTH 3TOTO COOOIISHUS BBIJACICHBI KUPHBIM HIPUDTOM.
Kormga kKoMmOHOBIIMK MpoBepss OO0BbEKTHBIM (aitn badobject.o, eMy He
yAaIOCh HaWTH (YHKIMIO, KOTOpas BBIJEICHA >KUPHBIM MIPUPTOM, H, Kak
CJIEJICTBHE, HE YAAJIOCh CO3JaTh UCHOJHAEMbIN (hailyl. B TaHHOM YacTHOM ciyyae
MOXHO TIPEAIOJIOKUTh, YTO BBl 3a0bUIM O OMOIMOTEKE gobject, MOCKOIbKY
OTCYTCTBYIOIIAs ()yHKIIMS Ha3bIBACTCS g object new ().

Ecnu Ha 3kpaHe nosBmimch cooOieHus o6 omudkax, BBeIuTe gcc -Wall
-0 errorlog filel.c, 4TOOBI MOJYYUTH JOMOJHHUTEIBHYIO WHYOPMALHUIO.
3ateM B TeKylleM Kartajore oTkpouTe ¢dailn «errorlog». [ns a3toro

BBeaUTE cat errorlog.
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OTiaaguuk

CraHgapTHBIM OTJIAAYUKOM B cUCTeMax Linux sBiserca gdb; JOCTYNHBI
TaK)K€ CHCTEMbI C JPY>KECTBEHHBIM K IOJIb30BATENI0 HMHTEpdeiicoM, Hampumep
Eclipse IDE u Emacs. YToObl BKIIOYUTH NOJHYIO OTIAAKY BAalllUX MPOrpaMM,
3aIyCTUTE KOMIWIATOP C MapaMeTpoM —g AJis 3almucH TaOJuIbl UMEH U JAPYrou
OTNAJ0YHON HH(pOpPMAIMK B HCHOJHsAEMBIN (aiin. YToObl 3amyCcTUTh OTIAIUUK
gdb ms ucnonHsieMoro daiia program, BRIIOIHUTE TAaKyl0 KOMaHTY:

$ gdb program

Bbl nomxHbl nonyuuts npuriamenue (gdb). UToOsl 3amycTUTh MPOrpaMmy
program € mapaMeTpoM KOMaHIHOM CTPOKH options, BBEAUTE CIEAYIOLIYIO
KOMaHJy I10CJI€ PUTIIAICHHS OTIa 4uKa:

(gdb) run options

Ecnu mnporpaMma B TOpsJKe, OHA JOJDKHA 3allyCKaTbCs, padoTarh M
3aBepIaTh BbBIMIOJHEHUE HOpManbHO. OJHAKO €cClid BO3HHUKAaeT Mpolsiema,
oTnaauuk gdb OCTaHaBIMBAETCS, BBIBOAUT OIIMOOYHBIM HCXOJHBIA KOA H
BO3BpaIIaeT Bac B cTpoky npurnamienus (gdb). [Tockonbky ¢pparMeHT UCXOTHOTO
KOJa YacTO COAEPKHUT TMOACKa3Ky O MpUYMHE MpoOJEMBbI, BaM MOXKET
OTPeOOBATHCS BBIBECTH 3HAYCHHE KAKOW-TMOO MEPEMEHHOW, ¢ KOTOPOH CBsi3aHa

ommubka. Komanaa print paboraet Takxe AJis MACCUBOB M CTPYKTYP si3bika C.
(gdb) print variable

UToOBl OTIAQTYMK OCTAHOBWJ TMPOTpaMMy B YKa3aHHOM MECTE€ HCXOJHOTO
KOJIa, UCIIOJb3YHTE KOHTPOJbHBIE TOUKU. B crenyromield komanae dain file
ABysieTcss (ailJioM ¢ MCXOIOHBIM KOAOM, a mapamerp line num — 3TO HOMEp

CTPOKH OTOIr'0 @aﬁna, B KOTOpOﬁ OTIaa4YMK JOJIKCH OCTaHOBUTHCA:

(gdb) break file:line num

I[HH IMPOJAOJIZKCHUA OTJIAAKHU BBITIOJIHUTC TAKYIO KOMAaHAY:

(gdb) continue

UYToOB! yAQIUTh KOHTPOJIBHYIO TOUKY, BBEIUTE KOMAH/TY:
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(gdb) clear file:line num
B mamHoM mocoOum omucaHa Majiasg 4acTh BO3MOYKHOCTEW OTIagyhKa st

MOJTy4eHUS TIOIpOoOHOM MHGOPMAITIN BOCTIONB3YHTECh (DYHKIMEH man.

IpyHUMIIBI MOYJIBHOTO POrPAMMUPOBAHUA

MonynbHOE TPOrpaMMUPOBaHUE — O3TO OpraHu3alus MpPOrpaMMbl  Kak
COBOKYIMHOCTA HEOOJBIIMX HE3aBUCUMBIX OJIOKOB, Ha3bIBAEMBIX MOIYJISIMHU,
CTPYKTypa ¥ IOBEJIECHHE KOTOPBIX IOJUHUHSIOTCA OINPEACIEHHBIM IPAaBHIIAM.
Hcnonp30BaHWEe  MOIYJIBHOTO  IPOTPAMMHMPOBAHUS  IO3BOJIIET  YIPOCTUTH
TECTUPOBAHUE MPOTrpaMMbl M OOHApY>KEHHE OUIMOOK. ANmnapaTHO-3aBUCUMBIE
1oJ13aJ1a4l MOTYT OBITH CTPOTO OTAENIEHBl OT APYTUX MOJ3aJad, YTO YIydIlaeT
MOOMIIBHOCTB CO37]aBAEMBIX MPOTPaAMM.

Monyne — (GyHKIMOHAIBHO 3aKOHYEHHBINH (parMeHT mnporpamMmsbl. [lofg
MOAYJEM B MPOrpaMMHUPOBAHUM IMOHUMAETCA CIrPYNIHUPOBAHHBIE [0 CBOEMY
(GyHKUIMOHATBPHOMY HAa3HAYEHUIO COBOKYIMHOCTH KOHCTAHT, THUIOB JaHHBIX,
byHKIMI 00pabaThIBAIONINX 3TH JaHHbIE, HE3aBUCHUMbIE OT OCHOBHOI MPOrpaMMBl,
KOMIWJIMPYEMBIE OTAEIBHO U IOMYCKAIOIIUE IIOBTOPHOE UCIIOJIb30BaHUE.

HcxogHple TEKCTHI COBOKYMHOCTH (YHKIUN JUIsl pELIeHUs KaKou-1u0o
Mo/A3a7aun, Kak MPaBUiIO, Pa3MENIaloTCs B OTAeNbHOM Moxayie ((aitne). Takoi
(haiis1 Ha3BIBAIOT UCXOAHBIM (sources). OOBIYHO OH UMEET pacluIupeHue . C Wiu
.cpp Ilpototumsl Bcex (GyHKIMI MCXOMHOTO (aiiiga BHIHOCAT B OTACIBHBINA TaK
Ha3bIBaeMbId 3aroyioBouHbId ¢aiin (header file), nmng HEro NPHUHSTO
HCII0/Ib30BaTh paclIMpeHnue . h wim . hpp.

Takum 00pa3oM, 3arojioBOYHBIN (aitn x1.h coaepkuT uHTEpdeic s
HEKOTOPOTro Habopa PyHKIUH, a UCXOTHBIN (aill x1 . cpp COACPKUT pealln3aIrio
sToro Habopa. Eciau HekoTopas (yHKLMS U3 YKa3aHHOTO Habopa BbI3BIBACTCS U3
KaKoro-To JAPYroro MCXOAHOTO MOAYJS X2 .CPpPp, TO HEOOXOIUMO 00s3aTeIbHO
BKJIFOYUTH B 3TOT MOJYJIb 3arojIOBOYHBIA (aill x2.h ¢ MOMOIIbIO JTUPEKTHUBBI

#include. Hernacnoe mpaBuio ctuiig mporpammupoBanus Ha C++ Tpebyer
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BKJIFOUEHHUSI ATOTO JK€ 3aroJIoBOYHOTO ¢aitna (¢ momompio #include) u B
UCXOJHBIN (aiin x1 . cpp.

XOTS UCTOJIB30BAHKE TJIO0ATBHBIX MMEPEMEHHBIX CUMTAETCS JyPHBIM TOHOM B
IPOrpaMMHUPOBAHUHN, HHOTJA BOSHUKAIOT CUTYallMH, KOT/1a HEBO3MOXKHO M30€XaTh
UX HCMOoJb30BaHMs. B MHOrogainoBoM MNpoeKkTe BO3MOXKHBI JiBa «BHJA
rI100aNbHOCTH TIepeMeHHBIX». Eciin HekoTopast riiodanpHas nepemeHHas glvarl
o0bsiBNIeHa B (aine x1.cpp ¢ mMoaudukaropoM static, To oHa BHUAUMA OT
TOUKH ONpEJENeHUs A0 KOHIa 3Toro (aiina, To ectb 00JacTH BHIUMOCTU
orpannueHa ¢aiiom. Ecnmu ke apyras rinobanpHas mepeMeHHas glvar?2
0o0bsiBNIeHA B (aiiie x1.cpp 06e3 moaudukaropa static, To oHa MOXKET OBITh
BUJUMOW B mpenaenax Bcero npoekta. IlpaBaa, /uis Toro, ytoObl OHA OKa3anach
BUIUMON B Apyrom daiisie, HeoOXoaUuMO B 3ToM (aiiie ee 0OBSIBICHUE C
MonaudukaropoM extern (peKOMEHAyeTCs 3TO OOBSBICHHE IMOMECTHTH B (ailn
x.h).

B 3aronoBounom daiine mpuHSITO pazMeniaTh:

—  OIpenaeneHHs TUIIOB, 33JaBAaEMbIX MOJIH30BATENIEM, KOHCTAHT, Ia0JIOHOB;

—  oOBsBieHUS (IPOTOTHUIIBI) QDYHKITUH;

—  OOBSBICHHMS BHEHIHUX TIJIOOATBHBIX MEPEMEHHBIX (C MOIU(UKATOPOM
extern);

- IIPOCTpaHCTBAa UMCH.

[Tpu rcronp30BaHUK 3aT0JI0BOYHBIX (hailIoB MHOTAa BO3HUKAET MPoOIeMa ux
MOBTOPHOTO BKJIOYeHUs. [IpoOiaema MOXET BO3HUKHYTH TMPU HEPAPXUIECKOM
NIPOEKTUPOBAHUM CTPYKTYp IaHHBIX, KOTJIa B HEKOTOPBIM 3aroJIOBOYHBIN (aiin
x2 .h BKJIIOYAETCS MPU MOMOIIM JUPEKTUBBI include Apyroi 3arojlOBOYHbBIN
daiin x1.h (Hampumep, A WCIOIL30BAHMS THUIIOB, OMPEICICHHBIX B 3TOM
Gaiine) u rae-HUOy/Ib ele, HalpyuMep, B OCHOBHOM MporpamMme.

Jlnst  pemeHust 3TOW  MPOOJIEMBI  PEKOMEHAYETCS HMCIOJb30BaTh  Tak
Ha3bIBAEMbIC CTPAKH BKIFOUYCHHS. JJaHHBIM cTOCOO COCTOUT B CIEAYIOMIEM: YTOOBI

IPEOTBPATUTh 3ar0JIOBOYHBIX (DaiIoB, COAEPKUMOE Kaxa0ro . h (aiina 101KHO
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HaXOIUTBHCSA MEXIy IUPEKTUBAMM YCIOBHOM KoMmwranuu #1ifndef #endif, a

BHYTpU YCTAHABJIIMBATLCA IIPU3HAK BKIIOYCHHA IIpU IMMOMOIIM JHUPCKTHBBI

#define.

#ifndef VMA 3ATOJIOBOUHOT'O O®ANIIA
#define VMS 3ATOJIOBOUHOT'O ®ANIIA

/* 83pechb TIOMellaeTCsd OCTaJIbHOM TEeKCT 3aTl'oJIOBOYUHOTO

dattna */
/* VM 3ATOJIOBOYHOT'O OAWMJIA: */
#endif

Hanpumep, 3aronoBoussiii ¢aiin myFunctions.h,
pa3menieHbl o0bsaBiaeHUs QyHkiumii f 1 g, OyAeT BBITIISIICTh TakK:

#ifndef MY FUNCTIONS H

#define MY FUNCTIONS H

void f (int n);

double g (double a, double Db);
/* MY FUNCTIONS H: */

#endif

Yruautra make

B KOTOpOM

XOTS ¥ BO3MOKHO CKOMITUIIUPOBATH HECKOJIBKO UCXOIHBIX (DaiiyIoB BPYyUHYIO,

KaK ITOKa3aHO B IIPUMCPEC BLIIIC, TPYAHO OTCIIC)KHMBATHL UX BO BPCMA KOMIIUJIALHH,

€CJIM YMCIIO0 Takux (aitioB Benuko. YTwinta make siBisiercs crangapToMm Unix

JUIS yOpaBJEHUs KOMIWIALMEN. Make - yTWIMTA, aBTOMATH3UPYIOLIAs MPOLIECC

npeobpa3zoBanus (HailioB U3 0AHON (GOPMBI B IPYTYIO

I'maBHOW wmuaeen yTWINTBI make SABISIETCS Yeab — TO, YETO BbI JKEJIACTE

noctrub. llenpro MoxkeT ObITh Gaiin (daitn . o, ucrnosHsIeMbld Gait u T. 1.) Win

apJiblk. KpoMe TOro, HEKOTOpBIE 1IEJIA 3aBUCAT OT JAPYTUX LIEJIeH; HanpuMmep, Bam
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HEOOXOJMMO CO3/1aTh MOJIHBIM Ha0Op (ailyloB .0, Mpexae YeM BBl CMOXKETE
CKOMIIOHOBaTh  HUCIOJNHSAEMbIM  ¢aiin. Ot TpeOoBaHUS  HaA3bIBAIOTCA
3A8UCUMOCIAMU.

Urobbl coOpaTh Ledb, yTHIWTA make cileayeT Kakomy-iu0Oo MpaBuiy,
HaIpUMeEp, ONPEEIAIONIEMY, KaK MEPEeUTH 0T UCXOTHOTO (ailiia .c K 00bEKTHOMY
daitny .o. Ytunure make yxe M3BECTHbl HEKOTOpBIE MpPaBHUiia, HO Bbl MOXKETE
U3MEHUTh MX, a TaKXe CO3/1aTh COOCTBeHHBIC. Yalmie BCEro 3TO KOMMMIISAILIUS
UCXOAHOTO KOoJa B OOBEKTHbIE (halijlbl W TMOCHEAyomias KOMIIOHOBKA B
UCTIOJTHSIEMbIC (DaisIbl i OMOTMOTEKH.

YTunura make aBTOMAaTHYECKH OIpenemseT, Kakhue YacTH OOJBIION
POTPaMMBbI JIOJDKHBI OBITh MEPEKOMIJIMPOBAHBI, W BBIMOJHSIET HEOOXOIUMbIC
JIJIS1 DTOTO JACHUCTBUSL.

YTunura WMCHONB3yeT cCleluanbHble make-(aliapl, B KOTOPBIX YKa3aHbBI
3aBUCUMOCTH (hailyioB IPYT OT JApyra W MpaBuIIa JUIsl UX yIOBICTBOPEHHUS.

Ha ocHoBe mHpopMaIum 0 BpeMeHH MOCIEAHETO U3MEHEHUS KaXI0To (aiiina
make ompenesnseT U 3amyckaeT He00X0AUMbIE IPOTPaMMBI.

[lepen Tem, Kak MCIOIB30BaTh make, BbI JOKHBI CO3/1aTh TaK HAa3bIBAEMBIi
make-(aitn (Makefile).

OOBIYHO, UMEET CMBICII JlaBaTh CBOeMy make-(paiiny ums makefile, nubo
Makefile.

Ecin BBl XOTHTE HCMONB30BaTh HECTAHIAPTHOE WM JJs Bamiero make-
(aitna, BBl MOXKETE yKa3aTb €r0 B KOMAaHJHOW CTPOKE, UCIOJIb3YS onuuu —f Wiu

—-file.

Make-(hailsiel  COCTOSIT U3 S5 COCTABIISIOUIUX: SAGHbIX NPAGUIL, HESGHbIX
npasul, onpeoeieHull nepemMeHHbIX, OUPeKmue U KOMMEHMAapUes.

o A6H0O€e npasuno coobIaeT, KOraa U Kak HY>KHO IpeoOpa3oBaTh OJWH WIH
HECKOJbKO (haljioB, KOTOpbIE HA3BIBAIOTCS IIEJIEBBIMHM IpaBuUiiaMud. B sBHOM

OpaBWJIE NEPEUUCIAIOTCS U Apyrue (aiiabl, OT KOTOPBIX 3aBUCAT IIEJH,
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Ha3bIBAEMbBIC 3aBUCHUMOCTSIMH IIEJIH, a TAK)KE YKa3bIBAETCS CIOCO0, UCIIOJIb3yEeMbIi
JUTSL CO3/TaHMSI T OOHOBIICHUS 1IETTH.

e Heenacnoe npasuno coob1aeT, Korna U Kak mpeodpa3oBaTh Kiacc (haiibl,
UCX0Js U3 X Ha3BaHusA. OHO COACPKUT ONMHMCAHME, KAK IIeJIb MOXKET BIUATH Ha
Gdaiinpl ¢ UMEHEM, MOXO0XUM Ha 11eJlb, U YKa3bIBAa€T CIOCOO [JIsi CO3JaHUs WU
OOHOBJICHUS TAKOU 1ENH.

« Onpedenenue nepemenHol SIBISIETCA CTPOKOM, B KOTOPOM YKa3bIBaeTCS
TEKCTOBOE CTPOKOBOE 3HAUYECHHE MEPEMEHHOM, KOTOpass MOXET ObITh MOJICTaBIIEHA
B TEKCT IO3KE.

o [lupexmuega yka3plBaeT yTWIWTE make Ha BBINIOJIHEHHE Yero-iaudo
ocoOeHHoro npu ureHuu ¢aisia makefile (HampuMmep, yTeHUE APYroro make-
daiina).

« KoMmMmenTapun B ctpoke makefile HaumHaroTcs ¢ cumBoia ‘#’/. Cam

KOMMCHTapI/Iﬁ " OCTaJIbHAA 9YaCTh CTPOKHW UTHOPUPYCTCA.

[IpocToit make-daitn cocrout u3 "npasuia” (rules) cieayroriero Buaa:
LleJIb : 3aBUCUMOCTHU
CUCTEMHEE KOMAaHIH

Lenpto 0ObIUHO siBiISIETCA UM (aiisia, KOTOPBIN TreHEepUpPYeTCsS MPOrPaMMON;
IpUMEpPHI LT — HCMONHAEMbIE WM 00BbeKTHBhIE (aitnbl. Llenp MoxeT Taxke
SBJIATbCSI MMEHEM JIEUCTBUSI, KOTOPOE€ HEOOXOAMMO BBIMIOJIHUTh, HaIpUMED,
«clean».

3aBUCUMOCTH (TaK»Ke Ha3bIBACTCS MPEABAPUTEIBLHBIM YCIOBHEM) — 3TO (haill,
UCIIOJIB3YEMBbIA B KAaue€CTBE BXOJHBIX JAHHBIX s co3laHus uend. Llenas yacto
3aBHCHUT OT HECKOJbKUX (haiiiioB. OIHAKO MpaBMIIO, YKa3bIBAIOLIEE CIOCOO Jis
eI, HEe JOJKHO HMETh JIOOBIX MpeaBapUTeNbHbIX ycioBuid. Hampuwmep,
paBuio, cojiepxkallee KoMaHay delete («yAaJuTh»), CBSI3aHO C LEJIBIO clean
(«OUHMCTHUTDBY), HE UMEIOLIEH NPEIBAPUTETHLHOTO YCIOBUS.

Cucremuas xoManji(bl) (Tak)ke Ha3bIBaeMasi CIIOCOOOM) — 3TO JCHCTBHE,

KOTOpO€ BBINONHAET yTwinTta make. Crocod MOXeT coaepkarb Oojiee OTHOMN
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KOMaH/IbI, TUOO B TOM K€ CTPOKE WM Kaxkaas B cBoed cTpoke. OOBIYHO, IIEIb
(target) mpeacrasmsier coboit uMs ¢aiina, KOTOPI TEHEPUPYETCsI B MPOIECCE
paboThl YTUIUTHI make.

B mpaBuiie MOXKET coliepkKaTbCsi HECKOJbKO KOMaHJ - KaKJas Ha CBOE
COOCTBEHHOM CTPOKE.

Ba:xxHoe 3amedaHue: CTPOKH, coJepxKaliue KOMaHAbI 00513aTeJIbHO
AOJIKHBbI HAYUHATHCH ¢ CHMBOJIa Ta0y !

[To yMonuanuio, make HayYMHAET CBOIO pabOTy C MEpBOM BCTPEUEHHOU LEIH
(kpome 1enel, Ybe UM HAQUMHAETCS ¢ CUMBOJIA < . >).

Orta uenb OyneT SBISATHCA TJIABHOW IMenblo 1o yMondaHuio (default
goal).

I'maBHas nenb (goal) - 3TO 1eNb, KOTOPYIO CTPEMHTCS JOCTHYb make B
KauecTBE pe3yibTaTa CBOCH pabOTHI.

Takum oOpa3om, Korja Bbl JaeTe KOMaHay make, YTUIWTa make YUTaeT
make-(haiim U3 TEKyIIeH MUPEKTOPHH W HAYMHAET €ro 0OpabOTKy C IMEepBOTO

BCTPCUYCHHOTO ITpaBuJjia CBCPXY BHU3.

all:

g+t+ main.cpp hello.cpp factorial.cpp -o hello

CHnHUCOK HEKOTOPBIX CTAHAAPTHBIX LEIEH:

all — sBisieTCS CTaHIAPTHOM 11eybi0 Mo ymMosiyaHnuto. [Ipu Be3oBe make ee
MOYKHO SIBHO HE YKa3bIBaTh.

clean — OYHUCTUTH KaTajor OT Bcex (ailyioB MOTYyYEHHBIX B peE3yibTaTe
KOMITUJISALIUH.

install — IpOU3BECTU MHCTAUIALIMIO IIPUIIOKEHUSA B CUCTEMY.

uninstall — ¥ JEMHCTAUIALNIO IPUIIOKEHUS] COOTBETCTBEHHO.

Kommunupyembie u make (ailyibl TOKHBI HAXOAUTHCS B OJTHOM KaTayore,
TaK Kak 3TO [MOKa3aHo Ha puc.l.

ConepxumMoe KOMIUIUPYEMbIX (PaitioB MOKa3aHO HA pUC. 2-5.
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-

& -0 Primer_LR2

| ol > Hﬁr,ﬂomamﬂﬂn nanka Pa6ouwiicton Test Primer_LRZZ

® HepasHue
4t [oMaluHASA nanka ctt

. factorial.cpp factorial.o functions.h
[ Pabouwiicton
' Bugeo =

c++ c++
O AOokymenTsl hello.cpp main.cpp
s 3arpyskun
A W3obpaxeHua
Makefile-1 Makefile-2 Makefile-3 Makefile-4
dd Mysbika
{l) KopsuHa
CeTb

o

Makefile-5

Puc.1. Conepxkumoe kaTajaora rnocjae KOMIWISIUU

® - 0 main.cpp (~/Pabounii cton/Test/Primer_LR2) - gedit
OTKpLITE ¥ | | M | | CoxXpaHWTb
main.cpp ® factorial.cpp b functions.h x hello.cpp x
#include <iostream=>
#include "functions.h"
using namespace std;
int main(){
print_hello();
cout << endl;

cout << "OQakTopman 9 3To " << factorial(9) << endl;
return 0;

C++ ¥ LUnpuHa TabynAumMM: 8 » Crp4,Ctn621 ~  BCT

Puc.2. ®aiin main.cpp

@ - 0 Factorial.cpp (~/PaGouwnii cton/Test/Primer_LR2) - gedit
OTKpLITE ¥ | ‘ M~ | ' COXpPaHUTL

main.cpp x fFactorial.cpp % functions.h x hello.cpp x
#include "functions.h"
int factorial(int n){
if(nt=1){
return(n * factorial(n-1));

else return 1;

H

C++ ¥  LUupuHa Tabynaumu: 8 « CTp 8,Cn6 2 * BCT

Puc.3. ®aiin factorial.cpp
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@ - 0 hello.cpp (~/PaGounit cton/Test/Primer_LR2) - gedit

OTKpbITe ¥ | | [+l

main.cpp x

ltinclude <iostream=
#include "functions.h"

fFactorial.cpp x functions.h
using namespace std;

void print_hello(){
cout << "Hello World!";
}

C++ ¥  LUupwHa TabynAuuun: 8 «

Puc.4. ®aiin hello.cpp

@ - 0 Functions.h (~/Pa6ounii cton/Test/Primer_LR2) - gedit
OTKpbIT ™ | | [+

main.cpp ®

void print_hello();
int factorial(int n);

factorial.cpp % Functions.h

3aronoBok C/C++/0bjC *  LUupuHa Tabynayuu: 8 =

Puc.5. ®aiin functions.h

CoXpaHWTbL

® hello.cpp ®

Ctp1,Ctn6 1 - BCT

CoxXpaH1Tb

x hello.cpp x

Crtp 2, Cin6 22 - BCT

Ecnu 3anyctuth make TO mporpaMmma MomnbITaeTCsl HAWTH (haill ¢ UMEHEM 10

HYKHBI BOT TAaKUM 00pa3oM:

make -f MyMakefile.

ymonyanue Makefile B TeKyllleM KaTajore U BBIMOJIHUTh UHCTPYKIIMH U3 HETO.

Ecnu B Tekymem karajore ectb HECKOIbKO Makefile, TO MOXHO yka3aTb Ha

Komnunsatop Oeper ¢aiinbl ¢ UCXOJHBIM KOJOM U TOJydaeT M3 HHUX

IIpumep Makefile
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Jlia Hamero QaityioB, coAepKUMOE KOTOPBIX MOKa3aHO Ha puc. 2-5 Makefile
OyZAeT BBITTISJCTh TaK:

all:

gt+ main.cpp hello.cpp factorial.cpp -o hello

OOpaTuTre BHMMaHHE, YTO CTPOKA C KOMAHAOH [J0/KHA HAYMHATBHCH €
Tadyasiumn!

Coxpanure 310 mojg uMeHeM Makefile-1 B Kartajore c NPOEKTOM U
3aIyCTUTE COOPKY KOMaH/10M:

make —-f Makefile-1

B npumepe nenp HazbBaeTcs all. OTo menp mo ymonuanuto Juist Makefile,
KOTOpasi OyJeT BBIMOIHITHCS, €CIIM HUKAKas Ipyras 1ejib He yKa3aHa siBHO. Takxke
y 3TOM LENH B 3TOM NPUMEpPE HET HUKAKUX 3aBUCUMOCTEH, Tak 4yTo make cpasy
IIPUCTYIIA€T K BBIIOJIHEHUIO HYXXHOM KOMaHIbl. A KOMaHJa B CBOK O4Yepelb

3aIIyCKacT KOMITUJIATOP.

1.5.1. HUcnonvzosanue 3asucumocmett

Hcnonr3oBath HEeckoabKo Tienet B ogqHoMm Makefile mone3no mmst 6ombimmx
IPOEKTOB. JTO CBSI3aHO C TE€M, YTO TMPU U3MEHEHHWU OJIHOro ¢aina He
MOHA00UTCS MepecoOrpaTh BECh MPOEKT, a MOKHO OyJeT 000MTHUCH mepecOOpKoi

TOJIBKO U3MEHEHHOW YacTu. [Ipumep:

all: hello
hello: main.o factorial.o hello.o

g++ main.o factorial.o hello.o -o hello
main.o: main.cpp

gt+ —-Cc main.cpp
factorial.o: factorial.cpp

gt+ -c factorial.cpp
hello.o: hello.cpp

g++ -c hello.cpp
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clean:

rm —-rf *.0 hello

DTOT TEKCT HAJI0 COXPaHUTh IOJI MMEHeM Makefile-2 Bce B TOM K€
KaTajore.

Tenepsr y 1eam all ecTh TOJBKO 3aBUCHMOCTB, HO HET KOMaHJbl. B 3ToM
ciydae make MpU BBI30BE IMOCJIEIOBATEIHLHO BHITIOJIHUT BCE yKa3aHHBIC B (paiiyie
3aBHCHMOCTH 3TOH 1enu. Eme qo6aBuiack HoBas 1ieib ¢ lean. OHa TpaaUIIMOHHO
UCIIOJIB3YETCsI I OBICTPON OUMCTKHU BCEX PE3YNIHTATOB COOPKHU mpoekTa. OuucTka
3anmyckaercs Tak: make —-f Makefile-2 clean.

[TosicHUM CHHTAaKCUC TIOCJIEAHEW CTPOKM Irm — KOMaHjaa s yAaJCHUs
Gbaiinos.

KoMaHza rm Cay>XKHT JJI yIaJdeHHUs yKa3aHHBIX MMEH (DaiJIoB M3 KaTayora.
Ecnu 3amannoe uMst ObUIO MOCTEAHEW CChUIKOM Ha (aiii, To (aii YHUYTOXKAETCA.
Jliis ynaneHus mojib30BaTeNb AODKEH 00IagaTh MPaBOM 3allMCH B KaTajor; UMETh
paBO Ha YTEHUE WJIU 3amuch (paitia He oOs3aTenbHO. CraeayeT 3aMeTUTh, YTO TPU
ynajgenuu (aitna B Linux, oH ynanseTcss HaBcerja. 3/€Chb HET BO3MOXKHOCTEH

Bpojie "MycopHoil kop3uHb" B Windows.
Taxk 4To, eciiu ¢aiis ynajieH, TO OH yaaJjieH!

Ecnun Her mpaBa Ha 3anmuch B (aili M CTaHAApPTHBIM BBOJ Ha3HAY€H Ha
TEPMUHAJI, TO BbIAAeTCS (B BOCBMEPHUYHOM BHUJIE) PEKUM JOCTyNa K ¢aiiny u
3ampaliuBaeTcsl MOJATBEPXKICHUE, €CIIM OHO HayuHaeTcss ¢ OyKBbI y, TO (aiin
yAansercs, uHaue - Her. Ecnu craHmapTHhIM BBOJ HA3HAYEH HE HA TEPMHHAJ,

KOMaHjia rm BeJIeT ceOsl Tak ke, KaK MPU HAJTU4Yuu onuuu -f.

1.5.2.  Hcnonv3zosaHue nepemenHbix U KOMMEHMAapues
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[lepemenHbple MMPOKO HCHONB3YyXOTC B Makefile. Hampumep, 310
yIOOHBIN CIIOCOO y4eCTh BO3MOXKHOCThH TOTO, YTO MPOEKT OYAyT COOMpATh APYrUM
KOMITUJIATOPOM UJIA C IPYTUMHU OIIHASAMUA.

# OTo KOMMeHTapuM, KOTOPHIM TOBOPUT, UYTO IEepeMeHHas
CC yxazsplBaeT KOMIMIIATOP, MCIOJb3yeMbll IJig COOPKU

CC=g++

#9170 eme ommH kKOMMeHTapuy. OH TI[OSCHLeT, UYTO B
nepemMenHon CFLAGS JiexaT  Qiaru, KOTOpEIE IepenanTCcHd
KOMIIMJIATOPY

CFLAGS=-c -Wall
all: hello

hello: main.o factorial.o hello.o
$(CC) main.o factorial.o hello.o -o hello
main.o: main.cpp
$(CC) S (CFLAGS) main.cpp
factorial.o: factorial.cpp
$(CC) S$(CFLAGS) factorial.cpp
hello.o: hello.cpp
$(CC) $(CFLAGS) hello.cpp
clean:

rm —-rf *.o0 hello

210 Makefile-3
[lepemenHbIe — OUeHb yJIOOHBIM MHCTPYMEHT. JIJIs X MCIOIB30BAHUS HAJO
MPOCTO MPUCBOMTH UM 3HAUYECHHUE JI0 MOMEHTA UX HMCIOJIb30BaHUd. llocie sroro

MOJKHO IOJICTABIIATh UX 3HAUCHHUE B HY’KHOE MECTO BOT TakuM criocobom: $(VAR).

2.3AJAHUA K TABOPATOPHBIM PABOTAM
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2.1. JlaGopatopnas pa6ora Nel. daiisioBasi cHCTeMAa U OCHOBHbIE

KOMAaH/bI yrpaBJjeHus ¢aiijiaMmu

HEJIb PABOTbI
Oznakomnenne ¢ OC Linux, moay4yeHue MPaKTUYECKUX HABBIKOM PabOThI C
KOMaHJHBIM HHTEPIPETATOPOM bash, H3ydeHUE NPUHIUIIOB OpraHU3alUU

GaiiioBoli cuctembl 1 0a30BbIX KOMaH/ ynpasieHus (aitnamu B OC Linux.

N3YYAEMBIE KOMAH/bI
cat, cd, cp, cut, echo, find, grep, head, In, Is, mkdir, mv, paste, pwd, sort, tail, tar,

touch, uniq, wc

HHOPAJOK BBIITIOJIHEHUA PABOTbI

Buumanue!!! 1Tpu BbINOTHEHUN TaHHOW pabOTHI BCE BBOJIMMBIC KOMAHIbI U
oToOpakaeMble KOMaHJIHOM 00OJIOUKON pe3yJbTaThl JOJKHBI ObITh 3aHECCHBI B

OTHYCT.

1. 3anyctuth TepMHHAI. I[IpocCMOTpeTh uMs TEKyIIEro Karajora c
nomombio KoMauHael pwd. OToOpa3uTh PEKYPCUBHBIN CITMCOK COACPKUMOTO
TEKYILETo Karajiora ¢ HOMOIIbI KOMaHAbI 1s.

2. [lepeiiTi B KOpHEBOM KaTajor C MOMOIIbIO KOMaHAbl c¢d. OTMETUT,
KaK W3MEHWIOCHh CTpoka mnpuriameHus. OToOpa3uTh COAEPKUMOE KOPHEBOTO
KaTajora.

3. [lepeiittu B pomamnuii katanmor. Co3gaTh AUPEKTOpHI0 test ¢
noMoibio koMauasl mkdir. Co3aaTe NOJIUPEKTOPUIO subtest B AUPEKTOPUH
test. OToOpa3uTh peKYpCUBHBIN CIIUCOK COACPKUMOTO JOMAIIIHETO KaTauora.

4. Cosznate B mupekTopun test myctoit ¢aitn first. txt ¢ MOMOIIBIO
KOMaHJibl touch.

5. C moMOIIBI0 KOHCOJIBHOTO TEKCTOBOTO PENAKTOpa BBECTH B (haiin
first.txt TeKCT W3 5-TU CTPOK CJENYIOIIETO BHUJA (CTpOKA HAYHMHAETCS C
U (PBI — TOPSIKOBOTO HOMEpa CTPOKH):

1) my name is ...
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2) my surname is ...

3) loginis ...

4) <TEKCT MPOU3BOJILHOI'O COJIepKaHusl (HE MeHee 2-X CJIOB)>
5) <TeKCT mpOoU3BOJILHOTO COAEpKaHuUs (HE MEHee 2-X CJIIOB)>

6. Jo6aBuTh cTpoky Tekcta “6) My first file is first.txt” B xoner aiina
first.txt nomomsro KOMaHabl echo.

7. YOemutbcs, uTo (ailm co3maH, ONPEACTUTh €ro pasmep, HOMEp
MHJIEKCHOTO JIECKPUIITOPA, ITpaBa aoctymna (komanaa 1s). OTpa3uTh 3TU JaHHBIE B
oruere. [IpocMoTpeTs conepkumoe (aiina ¢ MOMOIIbI0 KOMaH bl cat.

8. C momo1ibo0 KOMaHAbl Cp CKOnupoBaTh ¢ain first.txt B Karamor
/home/test/subtest © CcOXpaHUTh €ro MOJA HMEHEM COpy.txt.
[lepeumenoBats (aitm first.txt B orig.txt ¢ MOMOIIBIO KOMAHIbI MV.
Onpenenutb HOMEpa MHIEKCHBIX JECKpUNTOpoB (aiioB copy.txt U
orig.txt.

9. N3menuts mpaBa jgoctyna K ¢ainam copy.txt w orig.txt:
BJIAJICTIBIlY BCE MPaBa, TPYIINE TOJBKO YTCHUE, OCTATBHBIM HUKAKUX MPaB JOCTYIIA.
OTpa3uTh HOBBIE MPaBa JOCTYIA ITUX (PailJIOB ¢ TOMOIIBIO KOMaHbI 1s.

10.  Coszpate daiin orig 2.txt.3aHecTH B HETO
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2.2. JlabopatopHas padora Ne2. [IpuHuMIIBI NPOrpaMMHUPOBAHNS B

Linux

1. Tlogxnrounts include-gaiin stdio.h, B QpyHKIMKM main obecrneynTs
BBIBOJI CTPOKH, HarpuMmep, «IIpuseT mup, s Bamie uMs» 1 BbI30B QyHKIINU S 1leep
¢ nmapametpom 10.

2. CoxpaHuTh (ailn 1 OTKOMOMIMPOBATH MPOrpaMMy C MOMOIIBIO gCC WU
g++.

3. NByuuth cOOOIICHUS KOMIIWJISATOPA M MCHPABUTH OIMIMOKU (JJIsI BBI30BA
bynkIuu sleep HeoOxoauMm include-daia unistd. h).

4. IlepexoMmUIUPOBATH MPOTPAMMY, TIPH OTCYTCTBUH OIIMOOK 3aMyCTUTh Ha
BBITIOJIHEHUE.

5. VI3MeHuTh 3HaueHue mnapamerpa QyHKIHHU Sleep, MePEeKOMITHINPOBATH
IporpaMMmy, 3aIyCTUTh U OIICHUTh W3MEHEHUSI.

6. Cozmate mporpamMmy, COCTOAIIYI0D MHUHUMYM U3 Tpex ¢aiaoB s
peanu3anuu 3a/1aHus:

a) OmnpenenuTh PYHKIIHIO, BO3BPALIAIONIYIO PACCTOSHUE MEXTy TOUKaAMH.
BrinonauTh neperpy3ky GyHKIIUU TSI CIIEAYIOIINX TUTIOB TapaMeTPOB:
JIBa mapameTpa TUIa CTPYKTYpa «TOUYKa» (KOOPAUHATHI X, Y).
Yeteipe napamerpa tuna float.
Yerripe nmapamerpa tuna double.
b) Onpenenuth QyHKIHIO, BO3BPANIAIOIIYIO CIECIYIOUTYI0 MUHYTY.
BrimonHuTh nieperpy3ky GyHKIIUH IS CIIEAYIONUX TUTIOB TapaMETPOB:
CrpykTypa «Bpems» (4achl, MUHYTbI, CEKYH/IbI).
Tpu 11eT0YUCIIEHHBIX ITapaMeTpa: 4achl, MUHYTHI, CEKYH/IBI.
JIBa 11€JI0YMCICHHBIX TapaMeTpa: Yachl, MUHYTHI.
¢) OnpenenuTs PYHKIMIO, HAXOIAUIYIO TPOU3BEACHUE HEHYIEBBIX
9JIEMEHTOB MAacCHBa. BBIMOIHUTE Tieperpy3Ky GyHKIIMH IJIs1 CIASTYIOMUX
TUIIOB NTAPaMETPOB:

OnHoMepHBIN MaccuB TUINA int pa3MepHOCTHIO N.
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OpHomepHbIi MaccuB Tuna f£loat pa3mepHOCTHIO N.
OnHomepHbIi MaccuB THUNA double pa3MepHOCThIO N.

d) Onpenenuth GyHKIIKIO, BO3BPAIIAIONIYIO MPOIIEIIEe BPEMSI B MUHYTaX
(cuuTaTh, 4YTO pa3HUIIA MEXKY MEpeaaBaeMbIMU 3HAUYCHUSIMU HE
npeBbiiaet 24 yaca). BeimoaHuTh neperpy3ky GyHKIMM 15
CIEAYIOLIUX TUIIOB ITAPAMETPOB:

JIBa mapameTpa TUIa CTPYKTypa «BpeMs» (4achl, MUHYThI, CEKYH/IbI).
[IecTp HETOYNCICHHBIX TAPAMETPA: YaChl, MUHYTBI, CEKYHbI.
UeThIpe 11€I0YUCIEHHBIX apaMeTpa: 4Yachl, MUHYTHI.

e) Omnpenenutsh PYHKIUIO, BO3BPAIIAIOIIYI0O MUHUMAIBHOE U3 HECKOJIBKUX
yucen. BeimoaHuTs neperpy3Ky GyHKIUA JUTsl CIICTYIONINX TUTIOB
IIapaMeTpOoB:

JIBa mapamerpa Thna int.
Tpu mapamerpa Thna int.
JIBa mapamerpa tumna float.
Tpu mapamerpa Tuna float.
Tpu mapamerpa Tuna double.

f) Onpenenuth GYHKIHIO, BO3BPAIIAIONIYIO KOJTMYSCTBO JHEH ¢ Hadaga
rojia. BeimosHuth neperpy3ky QyHKIMM AJ1s CASTYIONUX TUTIOB
IIapaMeTpPOB:

CrtpykTypa «aara» (Toj, MecsIl, JICHb).

Tpu 1enoUnCICeHHBIX TapaMeTpa: Toj, MECSL, JEHb.

JIBa 11eI0YMCIEHHBIX TapamMeTpa: Mecsll, I€Hb (CUUTATh
nepeaBaeMble Yncia 1aToM TEKYIIEro roja).

g) Omnpenenuts QyHKIMIO, BO3BPAIIAIOIIYIO N-F0 CTEMEHb YHCIIA X.
BrinonHuTh nieperpy3ky pyHKIUU AJi CASAYIOMUX TUIIOB TApaMETPOB:

JIBa mapameTpa: X u n —oba Tuna int.
JIBa mapametpa: X u n —oba tuna float.

JIBa mapametpa: X —tuna float, un—Tuna int.
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h) Onpenenuts GyHKIIHNIO, HAXOIAUTYI0O MUHUMAJIbHBINA 3JIEMEHT MacCHBa.

BrimoaHuTs eperpy3Ky GyHKIIAU TSI CIISAYIOIINX TUTIOB MTapaMeTPOB:
OnHOMEpPHBIN MAacCUB TUNA int pasMepHOCTHIO N.
OpnomepHbIi MaccuB Tuna £ loat pasmepHoOCcThIO N.
OnHomepHbIi MaccuB TUNa double pasMepHOCTHIO N.

1) Omnpenenuth GyHKINIO, BO3BPAIIAOIIYIO KOJIMYECTBO MUHYT C Hadaa
CYTOK. BBIMOTHUTH neperpy3Ky QyHKIUU A1 CAEAYIOMIMX TUIIOB
[IapaMeTpPOB:

Crpykrypa «BpeMsD» (4achl, MUHYTbI, CEKYH/IbI).
Tpu 1IeTOUHUCIIEHHBIX MTapaMeTpa; 4achl, MUHYThI, CEKYH/IbI.
JIBa 11€JI0YMCIEHHBIX NapaMeTpa: 4Yachl, MUHYTHI.

7) OnpenenuTs PyHKIIMIO, BO3BPAIIAIOITYIO CpeaHEeapu(METHIECKOE
HECKOJIbKHMX YHCEl. BBIONMHUTD neperpy3Ky QyHKIUU AJi CAEAYIOIHNX
TUIIOB MapaMETPOB:

JIBa mapamerpa tuma int.
Tpu mapamerpa Thna int.
Tpu mapamerpa Tuna £loat.
JIBa mapametpa tumna double.

k) Onpenenuth QpyHKIINIO, BO3BpAIIAIOLLYIO IEHb HEeIH (MMETh B BUITY,
yTo 1 stHBaps 1-ro rosxa Hamew 3pbl ObUIO MOHEAECIBHUKOM ). BBITOTHUTD
neperpy3ky GyHKIMH JIJIs1 CIEAYIOMUX TUIIOB MapaMeTPOB:

Crpykrypa «aara» (roja, Mecsll, ICHb).

Tpu HenodncieHHbIX apamerpa: roj, MecsLl, ICHb.

JIBa 11eJI0YMCIIEHHBIX MapaMeTpa: MeCHIl, IeHb (CUUTATh
nepeaaBaeMble Yncia 1aToM TEKYIIEro roja).

1) Onpenenuts PyHKINIO, HAXOJAIIYIO CpeIHEAPUPMETUUECKOE IIIEMEHTOB
MaccuBa. BhIMOTHUTE Neperpy3Ky GyHKIUU IS CIIETYIOIINX TUIIOB
[apaMeTpPOB:

OnHoMepHBbIN MaccuB TUINA int pazMepHOCTHIO N.
OnxHomepHbIi MaccuB Tuna £1oat pasMepHOCThIO N.
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OnnomepHbIi MaccuB TUNA double pa3mepHOCThIO N.
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3. Kondpurypupoanue abonenrckux VolP uuiro3os
TAU-1M.IP

1. lesau u 3apaum 1adopaTopHO padoThI

Bo Bpems BbinonHeHus J1abopaTopHoi padoTel no «Kondurypuposanue
abonentckux VolP numozoB TAU-1M.IP» npecnenyroTcs criemayronue enu:

. M3y4eHHE CIIOCOOOB yMpaBieHus U (PyHKIIMOHANA YCTPOICTBA;

. NOJy4yeHHe TPAKTUUYECKUX HABBIKOB HACTPOMKM M IKCIUTyaTalluu
000pyI0BaHUS;

. M3YYCHHE BO3MOXKHOCTEH OO0OpYyIOBaHUS TIPU BBHIMOJHEHUH Pa3IMYHBIX
3ajay;

. CO3/IaHME€ PA3IUYHBIX CXE€M W BAapUAHTOB TOJAKIIOYCHHUS HW3y9aeMOTO

000pyI0BaHUS C BOBMOXXHOCTHIO TECTUPOBAHUS MHTEPECYIOMUX KOH(MUTYpaITUH.

48



2. KpaTKne TCOPECTUYCCKHUEC CBCACHUA
2.1. OcHoBHBIE onpeiesieHUs] U OHATHS

[Iponiecc koHGUTYPUPOBAHUS U DKCILTyaTanus abOHeHTCKuX 1nuto30B TAU
MOAPA3yMEBAECT 3HAHUE OCHOBHBIX TEOPETUYECKUX CBelcHUU. [lanmee mpuBoasTCcs
OCHOBHBIE OTIPEJIETICHUS U TIOHATHS HEOOXOIUMBbIE JIs JajdbHENIIe paboThl.

AOOHEHTCKMH NLII03 — YCTPOWCTBO, IPEIHA3HAYCHHOE Ui INepeladu
rojIocoBOil M ¢akcuMuiIbHOW uHpOpManuu uepe3 cetu mneperaud gaHHbix (IP-
CETH).

Ioptel FXS (Foreign eXchange Station/Subscriber) — ananorosbiii
uHtepdeiic smynupyromui pacumupenue uHTepdeiica ATC (ABTomMaTHdecKon
Tenedonnoii Cranuuu). B xagectBe FXS unTepdeiica/mopra MOKET BBICTYyHATh
uHTepdeiic 1060ro 000pyR0BaHUsA, KOTOPOE CO CTOPOHBI TeIe(OHHOTO armapara
apisiercs ATC. Hanpumep, mina noaximouenus: tenedona k VolP mumo3y TAU
Heo0XxouM oJuH cBoOoIHbIH FXS mopr.

Hoptel FXO (Foreign eXchange Office) — ananoroBelii uHTEpdeEiic
a0OHEHTCKUX YCTPOMCTB I MOJKIIOUYECHHS K TenedoHHOU cranuuu. [Ipumepom
TaKUX YCTPOMUCTB MOTYT CIIYHUTh TeJIe(POHHbIE anmnapaThl, (hakChbl, MOJEMBI.

PBX, YIIATC, muau-ATC (Private Automatic Branch eXchange) —
aBTOMaTH4YeCcKasi TejeOoHHAsl CTaHIUsS, MpeaHa3HaYeHHas I AKCIUTyaTallud B
npejesiax opraHu3alui.

SIP (Session Initiation Protocol) — npoToKON mnepenaun NaHHBIX,
OIHCHIBAIOLINI CIIOCOO YCTAHOBJIEHUS M 3aBEPILIEHUS MOJIb30BATEIBLCKOIO CEaHca,
BKJIFOYAIOIIETO0 OOMEH MYJbTUMEIUUHBIM COAEPKUMBIM, Hampumep, ana [P-
Tene(OHUHN, CEpPBUCA MTHOBEHHBIX COOOIIEHUMH, ayAHO- U BHUACOKOH(EPEHLIHH.
[IpoTokosn ONUCHIBAaET, KaKUM 00pa3oM KJIMEHTCKOE MPUIIOKEHUE MOXKET
3alpPOCHTHh HAYAJIO COCIMHEHUS y APYroro KIHMEHTA, UCHOJIb3Ysl €r0 YHUKAIBHOE
ums. IlpoTokon ompexaenser cHnocod cOrjacoBaHUs MEXIy KIMEHTaMu 00
OTKpPBITMM KaHAJIOB OOMEHa Ha OCHOBE JPYTUX IPOTOKOJIOB, KOTOPHIE MOTYT
UCITIOJIB30BAThCSA sl HEOCPEACTBEHHOM nepeauyl HHPOPMALIHH.

SIP-T (Session Initiation Protocol for Telephones) — monudukanus
npotokosia SIP nama  B3auMopeHcTBHST ¢ TeNePOHHBIMU CETSIMU  OOIIEro
nosnb3oBanusi (THOID). Cyte Moaubukanmuu 3aKiIr04acTcss B «IIPO3PAYHOI»
nepenaye cooduienuii ISUP o IP-ceTsim.

H.323 — pexomenpanus ITU-T, onpenenstomas HaboOp CTaHAAPTOB s
nepesayu MyJabTUMEIUMHBIX TAHHBIX M0 CETAM C NakeTHOM nepenaueit (IP-cetsam).
B pexkoMeHmaiuy CymiecTBYIOT TaKME€ TUIbI YCTPOMCTB Kak TEPMHUHAJ, ILIIO3,
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npuBpatiuk, MCU (cepBep MHOrocTOpoHHeW KoHpepeHuuu). JlaHHas
pEKOMeHAaIus SIBISETCA allbTePHATUBOM npoTokoia SIP.

H.248 (MEGACO) — 0OpoTOKOJ, HMCHOJIb3YEMbI MEXAYy 3JI€MEHTaMU
TEJICKOMMYHUKAIIMOHHBIX ceTed: mnumo3oM (Media Gateway) u KOHTpOJUIEpOM
nuiro3oB (Media Gateway Controller). [lognepxkuBaeT pasiuyHble CHCTEMBI
CUTHAJIM3AIMH CETEH C KOMMYyTAIlMel KaHAJIOB, BKJII0Yasi TOHOBYIO CUTHAJIM3AIIHIO,
ISDN, ISUP, QSIG u GSM. 3akpenieH Kak CTaHIapTHBIA TpoToKoa IMS, Hapsay
c SIP u Diameter. OcoOEHHOCTBIO TMPOTOKOJIA SIBISACTCA TO, YTO KaXJI0€
COOOIIICHHE SBIIICTCS TPAHCTIOPTHBIM MEXaHU3MOM TIepe/ladyu KOMaH/I, a He caMou
KOMaHJIOM, B OTJIMYHWE OT OOJBIIMHCTBA TPOYMX TEICKOMMYHHKAITMOHHBIX
MPOTOKOJIOB.

TI'ostocoBbIE KOJIEKH (codec, oT coder/decoder —
mudpparop/aemmpparop) — yCTPOUCTBO JUOO MPOTPaMMHOE OOCCTICUCHHE ISt
npeobpa3oBaHusi pedeBoro curHaia. CylmiecTBYIOT pa3jIMUHbIE aJTOPUTMBI
CKaTHsl, KOTOPBIE OTIIMYAIOTCS CKOPOCTHIO IIU(PPOBOTO MOTOKA ¥ TUIIOM JIUIIEH3HH.

2.2. Ha3zHauenue
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Pucynoxk 1. Bueunnii Bug TAU-1M.IP

VYerpoiictBo TAU-1IM.IP — BbICOKONPOU3BOIUTENbHBIM a00OHEHTCKUN ILITIO3
[P-teneonnn ¢ mONHBIM HAOOPOM (PYHKIMN, TO3BOJISIIONIUX IOTPEOUTEITIO
UCIIOJIb30BaTh penmyniectBa [P-tenegonnu.

AOonentckuii w03  TAU-IM.IP npenHa3sHadeH ISl MOJKIIOYCHUS
aHaJoroBoro TeneoHHOrO ammapara uian ¢akc-mogema k [P-cern. bmaromaps
BCTPOCHHOMY  MapIIPYTHU3aTOpPy YCTPOMCTBO  OOECHEYMBAET BO3MOXKHOCTb
MOAKITIOYEHUST 000pYJIOBaHUS JIOKAJbHOM CETH K CETH UIMPOKOIOJIOCHOTO
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noctryna. K ycTpoiicTBy MOXHO MOIKIIOYUTH JO JIBYX KOMIIBIOTEPOB, JOCTYI B
WHTEPHET JJII KOTOPHIX BO3MOXKEH C TIOMOIIBI0O BCTPOSHHBIX (YHKIIHAN
NAT/DHCP-cepBepa. USB-pazbemM HCHOJIB3YETCS IS MOAKIIOUEHUS BHEUTHETO
nakonurens, 3G/4G USB-monema unn Wi-Fi-aganrepa.

2.3. XapakTepuCTHKH YCTPOiicTBa

Nutepdeiicer:
e FXS: 1 mopr RJ-11;
e [ AN:2 nopra Ethernet RJ-45 10/100BASE-T;
e WAN: I nopt Ethernet RJ-45 10/100BASE-T;
e USB: 1 nopt USB2.0.

OyHKIWU:
e ceTeBble QYHKIUU:

- paboTa B pexrMe «MOCTa» WU «MapIIpyTU3aTOPay;

— noaaepkka PPPoE (PAP, SPAP u CHAP aBropuzanusi, PPPoE
KOMIIpECCHs);

- noxaepxka PPTP;
— noanepxka L2TP;

— noaAepxkka cratudeckoro ajgpeca u DHCP (DHCP-kiueHT Ha
ctopone WAN, DHCP-cepBep Ha cropore LAN);

— noaaepxkka DNS;
— nogaepxkka NAT;
— CETEBOU DKpaH;

— noaaepxkka NTP;

— Mo ICP’KKa MEXaHU3MOB KauecTBa oOciyxkuBaHus QoS (QoS
o DSCP u 802.1P);

o moxanepxka Gpyukmuii [PTV;
e npotokoisl IP-renedponun: SIP;
e 5x0 KoMmreHcanus (pekomenaanuu G.168);
e JIeTeKTOp akTUBHOCTH peun (VAD);
® TeHepaTop KOMGOPTHOTO MTyMa;
e oOHapyxeHHe U reHepupoBanue curuaioB DTMF;
e nepenada DTMF (INBAND, rfc2833, SIP INFO);
e mepenauva (akca:
°o — G.711A/G.711U;
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o — T.38;
e paborta ¢ SIP-cepBepoM u 6€3 HETO;
o (Jynkuuu JIBO:
— yaepsxanue Bbizoa — Call Hold;
— nepenada BeizoBa — Call Transfer;
— YBEJIOMJICHHE O TIOCTYIIJICHUU HOBOTO Bhi3oBa — Call Waiting;
— nepeaapecanus o 3ausaroctu — Call Forward at Busy;
— nepeaapecanus 1o HeotBeTy — Call Forward at No answer;
— 6esycioBHas nepeaapecarnus — Call Forward Unconditional;
— He OeciokonTh — DND;
— Caller ID: FSK, DTMF;
— ropsiyast iuaus — Hotline;
— I'PYIIIOBOU BBI3OB;
— nepexsat Bbei3oBa — Call Pickup;
— TPEXCTOPOHHSISA KOH(EPEHITHUS;
— rUOKUH TJIaH HyMepaIuu;
e o6OnoBnenue 10 uepe3 web-unrepdeiic;
o noanepxka DHCP-based autoprovisioning;
e TR-069;
® YVyJAJICHHBIH MOHUTOPUHI, KOH(MUTypUpOoBaHME U HacTpoiika: Web-
unrepdeiic, Telnet.

Ha pucynke 2 npuBenena cxema Bkitouennsi TAU-1M.IP.

CeTb
npoeaigepa

3G/4G mogem
UsB

FXS t

TAU-1M.IP

10/100Base-T

Pucynok 2 — @yHkunoHanbHas cxeMa ucnosibzoBanust TAU-1M.IP

2.4. KoHCTPYKTHBHOE UCHOJHEHHE
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Buemnnii Bua BepxHeil mnanenu yctpoiictBa TAU-1IM.IP npuBenen Ha
pucyHke 3.

1 2 3 4 5
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Pucynoxk 3 — Buemnnii Bua Bepxuen nanenu TAU-1M.IP

Tabmuma 1 — Onucanne UHINKATOPOB M OPTAHOB YIIPABJICHUS TIEpeTHEN

naHeNu
DJIeMEeHT TepeaHei Onucanue
naHeJ U
Power MHJIMKAaTOp MUTAHUs U cTaTtyca paboThl yCTpoiicTBa
USB uHAnKaTop padotsl BHemHero USB-ycrpoiictea (USB

flash, BHemHMiIt sxecTkmit nuck, 3G/4G USB-Moaem)

s MHANKATOP pabOThl aHAJIOTOBOTO TEIE(POHHOTO MOpPTa
LAN unankaTopsl noproB LAN-unTepdeiica
WAN unaukatop WAN-untepdeiica

Bueurnuii Buj 3anueit nanenu ycrpoiictsa 74 U-1M.IP npuBelieH HAa PUCYHKE
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Pucynok 4 — Buemnuit Bun 3aaneit nanenu TAU-1IM.IP

Ha 3anmneit manenu yctpoiictBa TAU-IM.IP pacnoyIOXKEHbl CIEQYHOLIUE

pazbeMbl U OpraHbl ynpasienus, Tabnauma 3.

Tabnuma 2 — Onucanue MHAUKATOPOB M OPTaHOB YIIPABJICHUS 3aJHEH MaHEIn

TAU-IM IP

DJ1eMeHT 3aJHel Onucanue
naHeJ u

6 12V pa3beM I NOAKIFOUCHUS afjanTepa MUTaHus

7 USB pazbem USB s noakitouenus BuemHero USB-
ycrpotictBa (USB flash, sxectkuit nuck, 3G/4G USB-
MOJIEM)

8 Phone pazbem RJ-11 nast moakItoueHust aHAI0TOBOTO
TeIeQOHHOTO anmapaTa

9 LAN 2 mopta 10/100BASE-T Ethernet (pazsem RJ-45)
JUTS1 TOAKJTIOUEHHS JIOKAIBHBIX CETEBBIX YCTPOICTB

10 WAN nmopt 10/100BASE-T (pa3sem RJ-45) mist mogkitoueHus K
BHEILIHEW CETU
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Texymee cocrosaue ycrpoiictBa TAU-IM.IP otoOpaxaeTcss pu MOMOIIH

nHaukatopoB WAN, LAN, Phone, Power — pacnoJio)xeHHbIX Ha BEPXHEHN MTaHEIH.

[lepeueHb COCTOSIHUM MHAUKATOPOB MIPUBEICH B TAOIHIIE 4.

Tabnuna 4 — CBeToBas MHIAMKAIUS COCTOSIHUS ycTpoicTBa cepun TAU-1M.IP

HNuauxarop

CocTosinue

HHIMKATOpPAa

Cocrosinue ycTpoiicTBa

roput (3eneHsM — 10 Mbps,

YCTAaHOBJICHO COCINHCHHC

WAN opamxkeBbM — 100Mbps) MexXIy
CTAaHIIMOHHBIM TEPMUHAJIOM U
aOOHEHTCKUM YCTPOHCTBOM
—— IpolLiecC MaKETHOW Mepeaadu
naHHbeIX 1o WAN-
uHTepdericy
roput (3eneHsiM — 10 Mbps, | yCTaHOBIIEHO COEIUHEHUE C
LAN oparxeBbIM — 100Mbps MOJKJIFOYECHHBIM

CETEBBIM YCTPONCTBOM

MHUTacT

MPOIIECC MAaKETHOM mepeaaun
nadabeix mo LAN-

uHTepdericy

BCHCHBIﬁ, TrOpUT ITOCTOAHHO

TenedoHHas TpyOKa MoaHsTa

(JIUHUS aKTHBHA)

HE TOPUT

TpyOKa MoJio’KeHa, HOpMaJlbHas

pabora

3€JICHBbIN, B TCUCHUE
CEKYHJIbl MUTAET C YaCTOTOM
20 I'u, 3atem 4 cexyHAbI

naysa

Ha TeJeQOHHBIN TOPT

MOCTyMHaeT BXOASIININ BBI30B

BCHCHBIﬁ, NEPpUOJUICCKOC

penkoe

OTCYTCTBYET perucTpalus

aOOHEHTCKOTO MopTa
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MUTaHUE Ha SIP-nipokcu cepBepe

3CJICHBIN, IBOMHBIC KOPOTKHC WIIET TECT JIMHUK

MHT'aHUA

C UHTEPBAJIOM B 3 CEKyH/bI

USB 3€JICHBIN, TOPUT USB-ycTpoiCTBO NOIKIFOUEHO
HE TOPUT USB-ycTpoiicTBO HE
MTOJKIIFOYEHO

3eIeHbIi, FOPUT MoCcTosHHo | BX/FOICHO NUTAHKE

Power YCTPOMCTBA, HOpMaJbHas
pabora
OPaHXKEBBIN, TOPUT OTCYTCTBYET BBIXOJ B
MOCTOSTHHO HNuTtepHer

KpPACHBI, TOPUT MOCTOSIHHO | 3arpy3Ka yCTpOCTBa

NEPUOANYECKOE cOpoC yCTpOICTBA K 3aBOJACKUM
MOTIepEMEHHOE HACTpoOiKaM
MUTaHUE KPACHBIM H

3CJICHBIM IIBE€ETAMU

2.5. CoOpoc k 3aBOACKMM HACTPOHKaM

Jlnst 3amycka yCTpOWCTBa C 3aBOJACKAMH HACTPOWKAaMU HEOOXOIUMO B
3arpy’K€EHHOM COCTOSIHUM HaXXaTh U yJIEp’KUBATh KHOIKY «F», KOTOpas HaXOauTCs
Ha OOKOBOW MaHeNu yCTPOUCTBA, MOKa MHAUKATOp «Power» HauyHeT NepUOInYECKU
MUTaTh  IONMEPEMEHHO KpAacHbIM W  3€JIeHbIM  [BeTaMu. [Ipoumsonmer
aBTOMaTHUYEeCKas nepe3arpyska ycrpoiictsa. [Ipu 3aBojackux yctanoBkax Ha WAN-
untepdeiice 3amymen DHCP-knuent, aapec untepdeiica LAN - 192.168.1.1,
Macka mojacetu — 255.255.255.0; vMs monbp30BaTeNs/Iapoiib sl TOCTYyIa 4epes
web-unTepdeiic: admin/password.

2.6. Ilaan Hymepanuu

[Inan Hymeparuu 3aaeTcsi IPU MOMOIIU PETYISIPHBIX BBIPAKEHUN B TOJIE
«Hacrpolika rutana Hymepamnum.

Hwxke mnpuBoguTcs CcTpykTypa W (opMaT peryaspHbIX BBIPAXKCHUH,
00ecneunBarOIUX Pa3IMYHbIE BO3MOXKHOCTH Habopa HOMeEpa.

CtpyKTypa peryasipHOTrO BbIPAXKECHUS:
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Sxx, Lxx (),

rae

XX — [POM3BOJIbHBIE 3HaUeHUs TaliMepoB S u L;

() — rpaHuIlBI TJIaHA HYMEpPAaIrH.

OcHOBOM  SBASIOTCS OOO3HAUYEHHUSA JUIS 3alHMCH  MOCIEAOBAaTEIHLHOCTH
HaOpanubpix w1u@p. IlocmegoBarenbHOCT, LU(P 3amMHMCHIBAETCS € IMOMOIIBIO
HECKOJIbKMX 0003HaueHui: uudpsl, HabupaeMble ¢ KiaBuaTypsl tenedona: 0, 1, 2,
3,...,9,#u *. Hcnosb3oBaHHe CUMBOJIA # B IUAJIIaHe MOKeT OJIOKMPOBATh
3aBeplIeHre HA0opa ¢ MOMOLIBIO ITOM KIaBUIIN!

[locnenoBarenbHOCTh LMQp, 3aKiIOYEHHAs B  KBaJApaTHbIE CKOOKH,
COOTBETCTBYET JHOOOMY U3 3aKJIFOUEHHBIX B CKOOKH CUMBOITY.

— IIpumep: ([1239]) — cooTBeTcTBYET Jt000M U3 1tudp 1, 2, 3 mm 9.

UYepes Ttupe MoOkeT OBITh yKa3aH [Mana3oH CUMBOJIOB. Yamie Bcero
UCIOJIb3YETCSI BHYTPH KBaJPATHBIX CKOOOK.

— Ipumep 1: (1-5) — mrobas mudpa ot 1 1o 5.

— [pumep 2:([1-39]) — npumep U3 OpeAbIIYIETO MyHKTAa ¢ HHOH (Qopmoi
3armucHu.

CumBoa X cootBeTcTBYET 0001 1udpe ot 0 10 9.

— [Ipumep: (1XX) - 1060 TpEX3HAYHBIN HOMEDP, HAUMHAIOIIUHICS Ha 1.

«.» - TOBTOPEHHE MpeAbLAyIIero cuMpoia oT 0 10 6€CKOHEYHOCTH pa3.

«+» — MOBTOPEHUE MPEABIIYIIEr0 CUMBOJIA OT 1 10 6ECKOHEUHOCTH pas3.

{a,b} — moBTOpPEHUE TIPEABIIYIIIEIO CUMBOJIA OT a JI0 b pas3;
{a,} — moBTOpEHHE MPEABIAYIIEr0 CUMBOJIA HE MEHBIIIE a pas;

{,b} — moBTOpEHME MPEBITYIIIETO CUMBOJIA HE OoJIbIIIe b pa3.

— Ilpumep: (810X.) — MeXAYHAPOJIHBIH HOMEpP C JIFOOBIM KOJIMYECTBOM
udp.

Hactpoiiku, Biaustoniyre Ha oOpadoTKy AUaNIIIaHa:

— Interdigit Long Timer (OykBa «L» B 3amucu miaHa HymMepanuu) — Bpems
OXKHJIaHWS BBOJIA CIIEAyIOIed muppsl B TOM ClOydae, €Clid HET IIa0JIOHOB,
MOAXOSIIMX 01 HAOpaHHYI0 KOMOWHAIIHIO;

— Interdigit Short Timer (6ykBa «S» B 3amucH TUTaHa HyMepaluu) — Bpems
OXKHJIaHWS BBOJA CcleAayromer 1mudpsl, ecau ¢ HaOpaHHOW KoMOWHaIuen
MOJTHOCTHIO COBITAJIAET XOTS OBl OJTMH MIA0JIOH U TIPU ITOM MMEETCS €Ile XOTs Obl
OJIMH IIIa0JIOH, JIO TIOJIHOTO COBIMAJCHHUS C KOTOPBIM HEOOXOIUMO OCYIICCTBUTH
JI0HAO0Op HOMEpa.

JlomoTHUTETBbHBIC BO3MOYKHOCTH:
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1. 3amena naobpannoit nociedoseamenbHocmu

Cunrakcuc: <argl:arg2>

Hannas BO3MOKHOCTh MO3BOJISIET 3aMEHUTh HaOpaHHYIO
NOCJIEIOBATEIBHOCTh Ha JIIOOYIO IMOCJEI0BATENbHOCTh HAOMPaeMbIX CHMBOJIOB.
[Tpu 3TOM BTOPOIf apryMEHT JTOJDKEH OBITh YKa3aH ONpeneNI€HHBIM 3HaueHuEeM, 00a
apryMeHTa MOTYT OBbITh MMYCTHIMHU.

— IIpumep: (<83812:> XXXXXX) - nanHas 3anuch OyJeT COOTBETCTBOBATh
HaOpanabpIM 1Hdpam 83812, HO 3Ta MOCIENOBATEILHOCTh OYJET OMyIIeHA U HE
Oynet nepenana Ha SIP-cepsep.

2. Bcmaeka mona 6 Haoop

[Ipu BbIXOAE HA MEXropoj (B OPUCHBIX CTaHIUSAX - HA TOPOJ) HMPUBBIYHO
CJBIIIATh OTBET CTAHIIMM, YTO MOKHO PEaIM30BaTh BCTABKOM 3aIsITON B HYXHYIO
MO3UIIUIO TIOCTIEA0BATEIILHOCTH ITU(D.

— IIpumep: (8, 770) - nmpu Habope HOMepa 8770 mocie mudpsl 8 OyaeT
BbIJIaH HETIPEPHIBHBIN TOH.

3. 3anpem nabopa Homepa

Ecnu B xoHile maGioHa HOMepa J00aBUTh BOCKJIMIIATEIbHBIN 3HAK ‘!’, TO
Ha0Op HOMEPOB, COOTBETCTBYIOIIUX 1a0JIOHY, Oy1eT 3a0JJOKUPOBAH.

— Ipumep: (8 10X xxxxxxx ! | 8 XXX XXXXXXX ) — BBIpaXE€HHE pa3periact
Ha0Op TOJILKO MEKIYTOPOJHUX HOMEPOB M UCKITIOYAET MEXKTYHAPOTHBIC BHI3OBHI.

4. 3amena 3nauenuil maiimepos Habopa Homepa

3HadeHUs TAHMEPOB MOTYT OBbITh Ha3HAYCHBI KaK JJISI BCETO AHAIIIAHA, TaK
U I onpeaesnéHHoro maosnoHa. bykBa «S» oTBedaeT 3a yCcTaHOBKY «[nterdigit
Short Timery, a «L» - 3a «Interdigit Long Timery. 3HaueHUs TaMEPOB MOXKET
OBITh YKa3aHO JIsl BCEX I1a0JI0OHOB B IUAJIUIAHE, €CJIM 3HAYEHUS EPEUUCIICHBI 10
OTKPBIBAIOIIECHCS KPYTJIOWA CKOOKH.

— [Ipumep: S4 (8XXX.) unu S4,L8 (XXX)

Ecnu 5T 3HaueHUs yka3aHbl TOJBKO B OJHOW W3 MOCIEN0BATEIBHOCTEN, TO
JEUCTBYIOT TOJBKO JIsl He€. Takxke B 3TOM Cilydae HE HAJ0 CTaBUTh JBOETOUME
MEX]ly KJIIOYOM U 3HAUYCHHEM TaiiMayTa, 3Haue€HHUE MOXKET OBbITh PACIOJIOKEHO B
J1000M MecTe 11a0IoHa.

ITpumep: (S4 8XXX. | XXX) mmu ([1-5] XX S0) — 3anuch BBI3OBET
MTHOBEHHYIO Tiepefady Bbl30Ba IIpU  HAOOpe  TPEX3HAYHOTO  HOMeEpa,
HaunHaromerocs Ha 1,2, ..., 5.

5. Haoop no npamomy aopecy (IP Dialing)

CumBOII «@», MOCTABIEHHBIN TIOCIIE HOMEpPA, O3HA4YaeT, 4YTO janee Oymaer
yKa3zaH aJpec cepBepa, Ha KOTOpbIA OyAeT OTHpaBlieH BbI30B Ha HaOpaHHBIN
HoMmep. Pexomennyetcst ucnosib3oBath «IP Dialingy, a Taxxke npuéMm U nepeaady
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BbI30BOB 0Oe3 peructpammu («Call Without Regy, «Answer Without Reg»). D10
MO>KET MOMOYb B CIIy4ae 0TKa3a cepBepa.

Kpome Ttoro, ¢opmar aapeca c IP Dialing mMoxer ObITh HCIIOJIB30BaH B
HOMEpAX, peIHa3HAYCHHBIX JJIsl Iepeaipecalii 3BOHKOB.

— Ipumep 1: ( 8 xxx XxxxXxxX ) - 1 1-3HauHbIll HOMEDP, HAUMHAIOLIUICS Ha §.

— Ipumep 2: ( 8 xxx xxxxxxX | <:8495> xxxxxxx ) - 11-3HauHbIil HOMED,
HAYMHAIONIUICS HA 8, €CIM BBEIEH 7-MU 3HAYHBIN, TO T00ABUTH K TIEPEIaBAEMOMY
HoMepy 8495.

— [Ipumep 3: (0[123] | 8 [2-9]xx [2-9]xxXxXX) - HAOOP HOMEPOB IKCTPEHHBIX
CIIyk0, a TaK k€ HEKOTOPOr0 CTPAaHHOTO HabOopa MEXIYTOPOJTHUX HOMEPOB.

— Ipumep 4: (SO <:82125551234>) - OwICTpblii HAOOP YKa3aHHOTO HOMEPA,
ananor pexxuma «Hotliney» Ha apyrux nuiro3ax.

— Ipumep 5: (S5 <:1000> | xxxX) - JaHHBIN AUANIUIAH TO3BOJIIET HAOpaTh
10001 HOMEp, cocTOosAIMN U3 HUPP, a €CIM HUYEro HE BBEACHO B TEUEHHUE 5
ceKkyH/JI, BbI3BaTh HOMep 1000 (momycTm, 3TO CeKpeTaph).

— Tpumep 6: (FSx*FxXXX*XH|*2XFXXXXXXXXXXXH#|[HxXH|[2-7 |xxxxx|8, [2-
9 xxxxxxxxx|8, 10x.|1xx<:@10.110.60.51:5060>).

— IIpumep 7: (1xx|0[1-9]|00[ 1-8]|* Sx*XxxX*X#|*2X *XXXXXXX XXX XH[HXXH][ 2-
Tlxxxxx|8, [2-9]xxxxxxxxx|8, 10x.).

Yemanoexa npoguneii dialplan

JIJIs KakIoro HampaBlICHWs] MOXKHO BBIOpaTh HE Oosiee OAHOTO TPOQuIIs
dialplan, koTopsiii OyaeT onpenesaTh mapaMeTpsl BEI30BOB HAa 3TOM HANPABIICHUU.
Hactpoiiku mnpoduneit mpousBomsatcs B pasnene «llpodumu dialplany. [Ins
KaXXJ0r0 HaIpaBJICHUS HACTPOMKa allbTePHATUBHOTO NPOUIs YKa3bIBaeTCi B
KPYIJIBIX CKOOKax rocie ciaoBa «profile:».

[Tpumep: lpumep:([23]xxx(profile:0)

3. [lopsimoK BBINOJIHEHUS JIA0OPATOPHOM PadOTHI
3.1. Onucanue padoTbl
Ilenpto  yaGopaTopHOil  pabOTBl  ABISAETCA  M3YYEHHE  CIIOCOOOB
KOH(QUTYPUPOBAHUSI yCTPOMCTBa, cOPOC YCTpOMCTBAa Ha 3aBOJCKHWE HACTPOWKH,
paborta ¢ dainamu KOHPUTYypaIuy, 03HAKOMJIEHHE C OCHOBHBIMU HACTPOMKAMH
TAU.IM-IP Bxmouas napamerpsl SIP mpoTokosia, 0COOEHHOCTH HACTPONKHU

aOOHEHTCKUX MOPTOB U APYTUX (QYHKIUH.

3.2. Tlopsaaok BHINOJHEHUsS] padoThI
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J151g BEIOSTHEHUS paOO0Thl HEOOXOIMMO BBITIOJIHUTH CJEAYIOIINE JEHCTBHS:
1) Onpenenuth yctpoiictBo u ero IP-ampec ¢ KOTOpsIM OyAeT MPOBOAUTCS
pabora. YcTpolcTBa pacnpeeisioTcs CIeIyIMM 00pa3oM:
Bapuant 1 (rpynna 1) — TAU#1 - 192.168.2.11
Bapuanrt 2 (rpynmna 2) — TAU#2 - 192.168.2.12
BapuanT 3 (rpynmna 3) — TAU#3 - 192.168.2.13
Bapuanr 4 (rpynmna 4) — TAU#4 - 192.168.2.14
BapuanTt 5 (rpynmna 5) — TAU#5 - 192.168.2.15
Bapuanr 6 (rpynma 6) — TAU#6 - 192.168.2.16
VY CTaHOBUTH CENYIONINE TapaMETPhl CETH:
1. Pexum paboTsl: Moct
[TpoTtoxon: Static
IP o Bapuanty

Macka nmoacetn 255.255.255.0

nok wn

[ro3 no ymosyanuto 192.168.2.2

B cnyuae ecnin kK ykazaHHOMY YCTpPOMCTBa HET JocTyma (Heu3BecTHbIU IP-
ajipec, JIOTMH/Napojb) TO HEOOXOIMMO BBIMOJHUTH COPOC HACTPOEK YCTPOMCTBA.
Jns nanpHelen paboThl HYKHO YCTAaHOBUTH aJIpeC COTJIACHO BapUAHTY.

2) [Moaxmounthess k web-koHpurypatopy TAU npu momouu j1r060ro
BeO-Opay3epa (Hamp. Google Chrome). JIyist 3TOro HE0OXOUMO B aJIPECHOM CTPOKE
Opay3epa yka3aTb HeoOxoaumbiii [P-agpec yctpoiicTBa, mopT Mg MOJIKIIOYEHUS
no npotokoiny HTTP (80) u HTTPS (443) cranmapTHbIi, T.€. JOMOJHUTEIBHO €r0
yKa3bIBaTh He HYXHO. Jlorun: admin, nmaposs: password;

3) N3y4uuTh pacnosyio;keHHe BCEX BKIAJ0K U UX CONEPKUMOE PEKYPCUBHO
(C yueToM BceX BJIOKEHHBIX BKJIAJIOK);

4) [lepetitu B pasnmen «CepBucHble GQYHKIIUU» => «YTOpaBieHUE
KoHurypanueit». Co3naTe pe3epBHYIO KOIMUIO TEKylleld KoHpUrypanuu B

dbopmare *.tar 1 COXpaHUTh HA JTOKAJIbHBIN JTUCK;

60



5) Buectn wu3MeHeHHs B KOH(PUIYpalMIO YCTPOWCTBA, NPUMEHUTH U
coxpaHuTh u3MeHeHHs. [locrme yero wucmnonb3oBaTh (YHKIUIO BOCCTAHOBJICHUS
KoH(purypauuu u3 ¢aina. [[pocMoTpeTs H3MEHEHHbIE TapaMeTpbl KOHPUTypalny;

6) OnpenenuTs MIaH HyMEpaluu 1Mo CXEME CETH M0 NMPSAMOMY aJIpecy:

Bapuant 1 (rpynmna 1) — 201
BapuanT 2 (rpynmna 2) — 202
Bapuanr 3 (rpymma 3) — 203
BapuanT 4 (rpynna 4) — 204
Bapuanr 5 (rpymnma 5) — 205
Bapwuanr 6 (rpymnma 6) — 206

CumBoIl «(@», TOCTABJICHHBIA TOCIIE HOMEpPA, O3HAYAET, YTO Jajnee Oyner
yKa3zaH aJpec cepBepa, Ha KOTOpbIA OyAeT OTHpaBlIeH BBI30B Ha HaOpaHHBIM
HoMep. Pexomennyetcst ucnonib3oBath «I/P Dialingy, a Takxke npuéMm U nepeaady
BbI30BOB 0e3 peructpauun («Call Without Reg», «Answer Without Reg»). D10
MO>KET IIOMOYb B CIIy4ae O0TKa3a CepBepa.

Kpome Toro, ¢opmar amapeca ¢ IP Dialing MoXeT OBbITh HCIOJIb30BaH B
HOMEpAxX, NpeIHa3HAYeHHBIX IS [Iepeapecalny 3BOHKOB.

Jns Beixona Ha aboHeHTOB BcTpedHoro TAU 6e3 mcrnosib30BaHMs cepBepa
perucTpanyu MOXKHO UCIIOJIb30BaTh CIEAYIoIIee paBuiio number@host, tae host
— ip-aapec Bctpeunoro TAU, nanpumep:

21000xx@10.10.2.222
[TocnenoBarenbHO MO3BOHUTH BCEM A0OHEHTaM CETH.

7) N3MeHuTh T1aH HyMepaluu, YCTAaHOBUB 3alPET MCXOJSIIETO BbI30BA
Ha HOMep coceaHero adoHeHTa. [IpoBeputh paboOTOCTIOCOOHOCTD.

8) Beimonauth peructparuio abonenta Ha SIP-cepsepe ¢ [P-agpecom:
192.168.2.200. Ilapamerpsl ayTeHTH(PUKALMHU: KM U Tapojb IOJIb30BATENS
coBnaaaroT ¢ HomepoMm Tenedona. SIP nomen coBnamaer ¢ HomepoM TeedoHa.

OnpenenuTs IUIAH HyMEpALUMU 10 CXEME CETH C HCIIOJIb30BaHHUEM CEpBEpa

perucTpanuu.
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8) [lepeitTn BO BKnaaky «MOHUTOPMHI» W HPOBEPUTH COCTOSTHUE
peructpanuu abOHEHTCKUX MOPTOB.

9) B ciydae ycnemHoN perucrpanuu  HEOOXOJUMO IIOOYEPENTHO
YCTAaHOBUTh COEIUHEHHE MEXAY BCEMH JOCTYIHBIMH 3JJIEMEHTAMH CETH
JOCTYIHBIMU Y€pe3 Sip-CepBEp;

10)  Hcnonw3yst BCTpPOEHHBIE CpEACTBA TECTUPOBAHMS U CTAaTUCTUKH
IPOBECTU TECTUPOBaHHWE aOOHEHTCKUX JIMHUN, MPOAHAIU3UPOBATh PE3yJbTaT, a
TaK»Xe MoJiydyuTh FXS cratuctuky nopra;

11)  Tlogxmouuts cmaptdhoH k WI-FI ceru Eltex RPU VAP mnapoins:
33333333. YcranoButh Ha cMapT@oH npuinoxenue A SIP tenedponuu. Boiopats
u3 nuamnaszona 401 — 450 nomep tenedoHa. BeImolHUTE perucTpainio aboHEeHTa Ha
SIP-cepBepe ¢ IP-agpecom: 192.168.2.200. [TapameTpsl ayTeHTUDUKALUU: UMS U
napoJib MOJIb30BaTENs COBNAAAOT ¢ HOMEpoM TenedoHa. SIP nomeH coBmagaer ¢
HOMEPOM TenedoHa.

12) B cnyyae yCHEIIHOM perucTpalud HEOOXOAMMO TMOOYEPEIHO
YCTAaHOBUThH COECAMHEHUE MEXK]Ly BCEMH JOCTYITHBIMHU 3JIEMEHTAMU CETH Yepe3 sip-

cepaep.
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SIP Server

Cxema ceTu K nab.
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4. Koupurypuposanue Ethernet kommyTaTopos
MES

esu u 3axa4yu 1a00paTOPHON padoOTHI
[leapto mabGopaTopHOW pabOTHI SBISETCS HM3YYCHHE OA30BBIX MPUHIIAIIOB
yhOpaBieHusT U KoH(uUrypupoBaHusi Ethernet-koMMyTaTopoB JOCTyIa CEpUU
MES2000, nx TEXHUYECKUX XAPAKTEPUCTUK M HEKOTOPBHIX CXEM HCIOJIb30BAHUS

JAHHBIX YCTPOWCTB B CETH.
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4. KpaTKne TCOPECTUYCCKHUEC CBCACHUA
4.1. Ha3nayeHue KOMMYTaTOpa

Cemesvim  kKommymamopom (WAM  ceumuem — OT aHTI. Swifch —
MEPEKII0YaTeh) HA3BIBAIOT YCTPOWCTBO, MPETHA3HAYEHHOE [IJII COCAUHEHUS
HECKOJIbKMX Y3JI0B KOMITBIOTEPHOM CETHM B MpeEJesiax OJHOI0 WM HECKOJbKHX
CETMEHTOB ceTu. B oTimume oT mapmpyrtusaropa (aHTI. router) KOMMYTaTOp
ABJISIETCA YCTPOMCTBOM KaHAJBLHOIO (BTOpOro) ypoBHs mojenu OSI (aHri. open
systems interconnection basic reference model — Ba3zoBas Jramonnas Mojenb
BzaumoneiictBus OtkpbiThix Cucrem (OMBOC)), uTo u omnpenenser riaBHbIC
paznuuus Mexay HuMu. KoMmyTaTop He 3aHMMAaeTcs pacueToM MaplipyTta s
JTadbHEHIICH Tepeaun MaKkeToOB MO CETH, aHAIM3UPYs pa3audHble (aKTOPhI, Kak
3TO JenaeT mapmpytuzatop. KoMMmyTaTop TONBKO TepenaeT JaHHBIE OT OJHOTO
nopta K JpyroMy Ha OCHOBE cojepxkamieiicss B makere uHdopmanuu. OObIYHO
IPU3HAKOM BBIOOpA BBIXOJHOTO MOpTa CIykuT MAC-agpec’ ycTpoiicTBa, K
KOTOpOMY TNepeAaroTcsl AaHHble. B CBOIO ouepenb KOMMYTAaTOp B OTJIMYHUE OT
KOHIIEHTpaTopa (aHri. hub) wau mnoBTopuTens (aHIJ. repeater) HE TIPOCTO
TPAHCIUPYET NOPTHI KO BCEM BBIX0JIaM, KOTOPHIE Y HETO €CTh, & K OJTHOMY, 3apaHee
BBHIOpaHHOMY.

4.2. Kommyraropsl nocryna cepuu MES2000

KommyTtaTop  gocTyma  OCYIIECTBIISIET — TOJKIIOYEHHE  KOHEUYHBIX
MOJIB30BATENIEN K CETU KPYITHBIX MPEANPUATHM, IPEANPUATHA MAJIOTO U CPEIHETO
Ou3Heca M K CeTSAM OMNepaTOpOB CBSA3HM C MOMOIIbI0 uHTepdeiicoB Fast u Gigabit
Ethernet.

Jlannas ~ ymabopaTopHass pa0OoTa  BBINOJHSETCA C  HUCIOJb30BaHUEM
o0opyioBaHus OJIHOTO u3 BEIYIIINX POCCHICKUX BEHJIOPOB
TeneKoMMyHuKaImonHoro obopynosanus — OO0 «IIpeanpustue «3JITEKCy». B

nJabopaTopHOil paboTe 3aaeiicTBOBaHbl KommyTatopbl gocryna MES2124M u

MES2324P. Cereble kommyTaTopsl MES2124M u MES2324P uMeroT B CBOEM

3 MAC-aapec (anrn. Media Access Control — yrpaBieHHe JOCTYIIOM K CPEe) — YHHKAIBHBIA HACHTHYHKATOP,
MPUCBAaNBACMbIi KaXIOW €IMHHUIC AaKTHUBHOTO 00OPYIOBAHHUS MIIM HEKOTOPHIM UX MHTepdelicaM B KOMITBIOTEPHBIX
cetsix Ethernet.
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cocraBe 24 mnoprta Gigabit Ethernet c »snekTpudeckuMu uHTepdeiicamu (1
noanepxkoil PoE+ (anrn. Power over Ethernet — TEXHOJOTHS, NMO3BOJSIOLIAS
nepenaBarb yAAIEHHOMY YCTPOMCTBY OJJEKTPUYECKYIO JHEPIHI0 BMECTE C
JTAHHBIMH Yepe3 CTaHJApPTHYIO BUTYIO nlapy B cetu Ethernet) st MES2324P) u 4
nopta Gigabit Ethernet, COBMEIICHHBIE CO CJOTaMHU IS YyCTaHOBKU SFP-
TpancuBepoB (aurn. Small Form-factor Pluggable — mpOMBIIIJIEHHBIA CTaHAApPT
MOAYJBHBIX  KOMIIAKTHBIX  INPUEMOINEPENATUYMKOB,  HCIOJIB3YEMBIX IS
MPUCOEAUHEHUS TUIaThl CETEBOIO YCTPOMCTBA K ONTHYECKOMY BOJIOKHY WIIN
HEIKPAHUPOBAHHOM BUTOM Mape).
4.3. OcCHOBHBIEC TEXHUYECKHE XaPAKTEPUCTUKH

Tabauya 2.3.1. OchoHble mexHuuecKkue napamempvl UCHONb3)EeMbIX

KOMMYymamopos
ITapameTpsl MES2124M MES2324P
O0mme mapamerpsbl
[TakeTHBII MpoIIECCOP Marvell 98DX1035 / Marvell 98DX3236-A1
98DX3035 (AlleyCat3)
Wutepodeiicot 24x10/100/1000Base-T 24x10/100/1000Base-T
4x (10/100/1000Base-T / (PoE+)
1000Base-X Combo) 4x(10G Base-
X(SFP+)/1000Base-X (SFP))
[IponyckHast crtocOOHOCTD 56 I'dut/c 128 I'dut/c
O06nem OydhepHOl TaMATH 8 Mo6ut 12 M6ut
Tabmuna MAC-anpecos 16K 3ammceit (wacts MAC- 16K

aJIpecoB pPe3epBHUPYETCS IS

WCITOJIH30BAHUS CUCTEMOM )

[Tonnepxka VLAN no 4K no 4K
CKOpOCTb nepeauu JaHHbIX | DJIEKTpUUecKue HHTEp(enchl Onrtuyeckue naTEpeiich
10/100/1000 Mowut/c. 1/10 I'but/c
OnTtuueckne uHTEPDEHCH DnekTpuyeckre HHTepHenco
1T'6uTt/c 10/100/1000 M6wuT/c
Yupagsienue
JlokanpHOE yripaBieHue Konconps RS-232

66



VY nanenHoe ynpasieHUE SNMP, Telnet, SSH, WEB

Du3nyecKue XapaKTepUCTUKH U YCJIOBUS OKPYKAKOUIEH Cpeabl

Hcrounuk nuraHus CeTh nepeMeHHoro Toka 110- CEeThb IIEPEMEHHOTI0 TOKa!
250B, 50 I' wnu ceth 220B+20%, 50 I'g
HOCTOSIHHOT'O ToKa 48B. [ToTpebasieMast MOIITHOCTD: -
[ToTpebasiemMast MOIITHOCTD: - e Ooinee 1600 Br.

He 6onee 30 Br.

["aGapuTHBIE pa3Mepbl 430x44x180 MM 440 x 203 x 44 mm
WHuTepBan pabounx ot -10 o +45 °C ot -20 no +45 °C
TeMIeparyp

4.4. KOHCTPYKTHBHOE UCIIOJIHEHHE

KomMyTaTopsl BBIIOJIHEHBI B METAJUIMYECKOM KOPILYCE C BO3MOKHOCTBIO

yCTaHOBKH B 19” kapkac tunopasmepa /U.

LuELTEX MES2124M

Pucynok 2.4.1. Bhewnuii 6uo nepeoueti u 3aoueti nanenet MES2124M
Tabnuya 2.4.1. Onucanue pazvemos, UHOUKAMOPO8 U OP2AHO8 YNPaBIeHUs

nepeoneti naneau MES2124M

Ne | DaemeHT nepeaHeit Onucanue
nmaHeJImn
1 110-250VAC, 60/50Hz Pazbem a1t moaKITIOUEHUS K MCTOUYHUKY 3JEKTPOIUTAHUS
max 1A MEPEMEHHOT0 TOKa
Power Nuaukatop nutanust ycTpoucTBa
Status WNHukaTop COCTOAHUS YCTPOUCTBA
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2 Master Wuaukarop pexuma paboThl yCTPOHCTBA B CTEKE -
BEAYLIMNA WJIM BEAOMBII
Unit ID (1-4) WNHnukaTopbl HOMEpa yCTPOIMCTBA B CTEKE
3 Console Konconbnbiil mopt RS-232 1715 10KaIbHOTO yIpaBiIEHUS
YCTPOMCTBOM

4 F OyHKIIMOHATbHAS KHOTIKA JIJIs epe3arpy3ku yCTpOCTBa U
cOpoca K 3aBOJICKUM HAaCTPOHKaM:
- IpU HaXaTMM HAa KHOIIKY JUIMTEIbHOCTHIO MeHee 10 c.
IIPOUCXOUT Iepe3arpy3Ka yCTpoiCTBa;
- IpY HOKATHUM HA KHOMNKY JJIUTEIbHOCTHIO Oomee 10 c.
MPOUCXOAUT COPOC HACTPOEK YCTPOMCTBA 110 3aBOJICKOM
KOH(UTypaIHH.

5 [1..24] 24 moprta 10/100/1000 Base-T (RJ-45)

6 Link/Speed CseroBas AHIUKALAS COCTOSTHUS ONITHYECKUX
nHTEepelicoB

7 25,26,27,28 Kom6o-tiopter: mopter  10/100/1000 Base-T (RJ45) wu
CIOTBI  afs  ycTaHOBKM  TpaHcuBepoB  1000Base-
FX/1000Base-X Combo

TT

3 4 5 6 7
] @
QC ] 100 el¢culneee] (] 1000 aeuex [
g ( l r‘{ ;*d"\k‘ [ ]l\ ( OO ( Ii ) -....vvmm / o
- L @] { OO0 u
['”' a1 F'r Ve el eeleleiissicioeisicc el | |
YR e (e - T [o A [ SY'sTa e T &1 T [ Te P lel T8I~ A =T=T=] T ] SN 00000C000(

Pucynox 2.4.2. Buewnuti 6uo nepeoneti u 3aownet nanener MES2324P
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Tabauya 2.4.1. Onucanue pazvemos, UHOUKAMOPO8 U OP2aHO8 YNPAGIeHUs

nepeoneti naveau MES2324P

Ne | DaemeHT nepeaHeit Onucanue
nmaHeJImn
1 110-250VAC, 60/50Hz Pazbem 171 MOJKITIOYEHHUS K UICTOYHUKY 3JIEKTPOITUTAHUS
max 2A MEPEMEHHOT0 TOKa
UnitID WNHaukaTopel HOMEpa yCTPOMCTBA B CTEKE
Power Nuaukatop nutanust ycTpoucTBa
2 Master NunukaTtop pesxxuma paboThl yCTPOMCTBA B CTEKE -

BEAYLIMUA WJIA BEAOMBII

Status NHukaTop COCTOSAHMS YCTPOUCTBA
3 Console Konconbnbiil mopt RS-232 1715 10KaIbHOTO yIpaBiIEHUS
YCTPONCTBOM
4 F @yHKIMOHAIbHAS KHOIIKA JJI Iepe3arpy3ku yCTpOMCTBA U

cOpoca K 3aBOJICKUM HAaCTPOHKaM:

- TIpM Ha)XaTUW HA KHOMKY JJIMTEIbHOCThIO MeHee 10 c.
IIPOUCXOUT Iepe3arpy3Ka yCTpoiCTBa;

- NIPU HAXaTUU HA KHOMKY JJIUTENbHOCThIO Oonee 10 c.

MPOUCXOAUT COPOC HACTPOEK YCTPOMCTBA 110 3aBOJICKOU

KOH(UTYpaIuu.

5 [1..24] 24 nopta 10/100/1000 Base-T (RJ-45)

6 Link/Speed CaeroBas WHIVKAIUS COCTOSTHUS ONITUYECKUX
nHTEepelicoB

7 XGl1, XG2, Crnotsr qyis yeranoBku TpancuBepoB 10GSFP+/1GSFP

XG@G3, XG4,

Ha 3ammeit maHenmu yCTpPOWCTB pacCMoNOKEH OONT IS  3a3eMJICHUS

YCTPOMCTBA, KOTOPbIN 0003HaueH cuMBOJIoM = (1).

C nmoapoOHbIM onucaHueM (yHKIHMOHATIA U HACTPOEK KOMMYTaTOPOB MOKHO

03HAKOMHTHCS B PYKOBOJCTBE IO 3KCIUTyaTalllH.
4.5. YmnpasieHue ycTpoicTBoM. PeskxuMbl KOH(PUTypHPOBaHUs
JUis  KOHQUTrypHUpOBaHMSI HACTPOCK KOMMYTATOpa HCIOIb3YEeTCS YEThIpe

OCHOBHBIX PCKHUMA. B KaXXJIOM PCKUME NOCTYIICH OHpCI[CJ'ICHHLIﬁ CIIMCOK KOMaH/I.
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Buumanue! BBon cumBoia «?» CIyXHT JUisi TpocMOTpa Habopa KOMaH],
JOCTYIHBIX B KaXKJIOM U3 PEKUMOB.

Komanonwvuit pexcum (EXEC), naHHbIA pEXUM JOCTYIIEH Cpaszy I0CIe
YCIHEUIHON 3arpy3Kd KOMMYTAaTopa M BBOJIa UMEHHU ToJib3oBarend. [Ipurnamienue
CHUCTEMbI B 3TOM PEKHMME COCTOUT M3 MMeHU ycTpoicTBa (host name) u cumBoiia
s
console>

Eciam umst ycTpolicTBa HE Ha3HAYEHO, TO BMECTO HEro HCIOJb3YETCS CIIOBO
“console”.

Ilpueunecuposannsviit komanonwii pexcum (privileged EXEC), 5T0T pexum
JIOCTYTIEH MIPU BXOJI€ MPUBHIETUPOBAHHOTO MOJIb30BATEINSI. BX01 B pexXuM JOJKEH
ObITh 00s13aTE€NBHO 3alUIIeH napojieM. TOoJbKO B MPUBHIETUPOBAHHOM PEKUME
JIOCTYITHBI KOMAaHJbl H3MEHEHHS CHCTEMHBIX IapaMeTpoB KommyTaTopa. B
NPUBUIIETUPOBAHHOM PEXUME B CTPOKE MPUTTIANICHUS CUCTEMbI HCIOJIb3YyETCA
cumBon «#». [l mepexoma u3 pexkuma EXEC B npuBWIETUPOBAHHBIA PEKUM
MOJKET OBITh HCIIOJIb30BaHa KOMaH/a enable.
console> enable
enter password:
console#

Pesxrcum 2noodanvnozo kounguzypuposanus (global configuration), nannwiii
peXUM TpelHa3HAYeH Jis 3a/laHusi OOIIMX HacTpoek KoMmyTaTopa. KomaH[bl
pexxuMa ri00aNbHON  KOH(QUTYpaluu JOCTYIHBI U3 JII0OOTO  MOJApEKHUMA
KoHurypauuu. Bxos B pesxuM ocyIiecTBIsSETCS KOMaHI0i configure.
console# configure
console (config) #

Pesxrcum  konguzypupoeanus unmepdpeiica (interface configuration),
JAHHBIA PEXHUM TMpeIHa3HauyeH sl KOHGUTypupoBaHus uHTepdencoB (IopT,
rpynna noprtoB, wuHTepdeiic VLAN) kommyratopa. Bxon B pexum

OCYIIECTBIISIETCA M3 peXUMa TII100aTbHOr0 KOH(DUTYpHpOBaHUS, IJs KaXJA0TO
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uHTep(derica cBoeil komMaHAOM (B MpUMepe HUXKE KOMaHAa JUisl BXOJa B PEXKUM
koHurypupoBanus unrepgeiica VLAN ¢ VID=1).
console (config)# interface vlan 1

console (config-if) #

5. [lopsiiok BBINOJIHEHUS JIA00PATOPHOI PadOThHI
Buumanue! Ilepen BpimogHEHWEM pabOTBl  HEOOXOAMMO COpPOCUTH
YCTPOMCTBO K 3aBOJCKUM HAaCTPOMKAM.
5.1. IIpakrnueckoe 3aganue Nel. bazoBoe konpurypuposanue MES

1) BBIMOMHUTE MOAKIIOYEHUE MEPCOHAIBHOIO KOMIIBIOTEPA K KOHCOJIBHOMY
MOPTY KOMMYTATOpa, YKa3aHHOr'O MpenoaBaTeneM. JJaHHbId OPT MPEAOCTABISAET
JIOCTYI K TUArHOCTHUKE, YIPABICHUIO U MOHUTOPUHTY YCTPONCTBA.

2)3anycTuTh minicom” OT TONB30BATENSs Fo0f C IIOMOIIBIO CIIEAYIOMIEH
KOMAaH/IbL:
$ sudo minicom

BBectu maponp or yderHou 3ammcu. llocne perumcrpanuu Ha YCTpOMCTBE B
KOHCOJIU TIOSIBUTCS CUCTEMHOE MpHUTialieHue nurepdeiica komanaHon crpoku CLI
(anrn. Command line interface).
console>

3) Co3narh y4eTHYIO 3aluch ¢ ypoBHeM npuBmieruid 1. HactpouTs naposs s
IIEpEX0/1a B IPUBUIIETMPOBAHHBIN PEXKUM C YPOBHEM 15.

Buumanue! YpoeHb npuBwiIeruii 1 pazpemaer I0CTyln K yCTPOMCTBY, HO
3ampemaeT HaCTPOMKY. YPOBEHb NPUBWIErMM 15 paspemaer Kak JOCTYI, Tak U
HACTPOMKY YCTPOUCTBA.

Jlnst co3maHusi HOBOT'O MOJIb30BATENsl CUCTEMbI WIJIM HACTPOWKHU JIHOOOTO M3
apamMeTpoOB — UMEHU IOJIb30BATENS, 1APOJIsA, YPOBHS MPUBHIIETUH, UCIIONB3YIOTCS
KOMaH/Ibl:

console# configure

* Minicom — nporpamMma JUIs KCIIOJIb30BaHHS OCTIE0BaTebHOr0 mopra (COM) B ONeparMoHHbIX cicTeMax Linux.
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console (config) # username name password password
privilege {1-15}

[Ipumep koMaHna Uil 3afaHus TOJb30Barelo «admin» maposs «eltex» u
CO3/IaHUSI IOJIb30BATENSL «Operatory ¢ MapojeM «pass» U YPOBHEM MPUBUIETHI 1:
console# configure
console (config)# username admin password eltex
console (confiqg) # username operator password pass
privilege 1
console (config) # exit
console#

4) Co3ath Y4€THYIO 3alKCh C YPOBHEM IpUBUJIETUi 15.

Brnumanue! llpocMoTpeTh JOKanbHYIO 0a3y [aHHBIX MOJb30BaTelled M HX
MIPUBUJIETUH MOKHO KOMAHOM:
console# show users accounts

5)3anate Hostname ycTpoHCTBY COTIaCHO €ro HaMMEHOBAHUIO.

JIns1 3a1aHKs CETEBOTO MMEHH YCTPOMCTBA UCIIOIB3YKOTCSI KOMaH/IbI:
console# configure
console (config) # hostname name

BepHyTb ceTeBOE€ MM YCTPOMCTBA B 3HAYECHUE 110 YMOIYAHUIO:
console (config) # no hostname

6) 3a1aTh ceTeBbIE HACTPOUKHU JIJIsl JOCTYIA K YCTPOUCTBY 1o IP.

1 BO3MOXKHOCTHM YNpaBJICHUS KOMMYTAaTOpPOM M3 CETH HEOOXOAUMO
HAa3HAUYUTh yCTpoucTBY I[P-anmpec, mMacKky moaceTd W, B Clly4ae YIPABJIEHUS U3
JIpyrol cet, LUIO3 MO ymoiyaHuto. [P-agpec MOXXHO Ha3HAYUTH JHOOOMY
unTepdeiicy — VLAN®, dusuueckoMy HOpTy, IpyIe IopToB (10 yMOTYAHUIO HA

unrepdeiice VLAN 1 naznauen IP-agpec 192.168.1.239, macka 255.255.255.0).

> VLAN (anr. Virtual Local Area Network - norudeckas («BHPTyalIbHas») JIOKaNbHAs KOMIIBIOTEPHAS CETh) - TPYIIIA
YCTPONCTB, UMEIOIINX BO3MOXHOCTh B3aMMOJEHCTBOBATH MEXKAY COOOH HAmpsAMyI0 Ha KaHAJIBHOM YPOBHE, XOTS
(hM3MYeCKH MPH 3TOM OHH MOTYT OBITH MOIKIIOYEHB! K Pa3HBIM CETEBHIM KOMMYTAaTOpaM. B COBpEeMEHHBIX CETIX
VLAN — TIaBHBI MEXaHW3M JUIS CO3JaHUs JIOTHIECKOW TOIOJIOTMH CETH, HE 3aBHCAIIEH OT e€ (u3mdeckoit
TOTIOJIOTHH.
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[P-anpec mumr03a JOMKEH MPUHAIEXKATh K TOW K€ MOJCETH, 4TO U oAuH u3 [P-
uHTep(elicoB ycTpONCTRA.
Hactpouts uatepderic VLAN 1 koMmMyTaTopa corjiacHO BapyuaHTy:
e [P-ampec
Bapuanrts! 1,2 (I'pynia 1) — MES2124M#1 - 192.168.1.11
BapuanTtei 3,4 (I'pynna 2) — MES2124M#2 - 192.168.1.12
Bapuants! 5,6 (I'pynna 3) — MES2324P#3 - 192.168.1.13
e Macka noacetu — 255.255.255.0
e [P-anmpec numo3a no ymonuanuto — 192.168.1.1

[Ipumep komang HacTpoiiku IP-anpeca qs untepdeiica VLAN 1.

IP-aopec, naznauaemouii Onsi unmepgherica VLAN 1 —192.168.16.144
Macka noocemu — 255.255.255.0
IP-aopec winoza no ymonuanuro — 192.168.16.1

console# configure
console (config) # interface wvlan I
console (config-if)# ip address 192.168.16.144 /24
console (config-if) # exit
console (config) # ip default-gateway 192.168.16.1
console (config) # exit
console#
Jlnst Toro uToOBI yOeauThCs, 4TO ajpec ObUT Ha3Ha4YeH WHTEp(eEncy, BBEIUTE
KOMaH/y:

console# show ip interface vlan I

IP Address I/F I/F Status Type Directed Prec Redirect Status
admin/oper Broadcast
192.168.16.144/24 vlan 1 UP/DOWN Static disable No enable Valid

7) BEIIOMHATE HOAKIIOUEHHE K KOMMYTAaTOpy mo mportokony Telnet® (mmm

npotokony SSH’). Jlns sroro coenuuuts omuH u3 noproB Gigabit Ethernet

% Telnet (cokp. oT anriL. feletype network) — ceTeBoil POTOKOI IPUKIAIHOTO YpOBHs Moean OS] UIs pealnsamii
TEeKCTOBOTO HHTepdetica mpu momomu TpaHcmopta TCP, a Takke YTHINTA, NpegHa3HaueHHAs UIS CO3TAHUS
WHTEPAKTHBHOTO COCTUHEHNS MEXKIY YIAJCHHBIMH yCTPOCTBaMHU.

7 SSH (coxp. ot anri. Secure Shell — «GesomacHas 060I04Ka») — CETEBO MPOTOKON MPHKIATHOTO YPOBHS MOIEITH
OSI, TO3BOJSIOMNI MPOU3BOANTG YAAIEHHOE YIIPAaBICHHE OIEPAllMOHHONW cHCTeMON W TyHHenupoanue 1CP-
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KOMMYTaTropa C CET€BOM KapTOM MEePCOHAIBHOIO KOMIBIOTEpPA. BBITOTHUTH
otkpeiThe Telnet-ceccun (SSH-ceccumn) cCOOTBETCTBYIONMMMU KOMaH IaMHU:
$ telnet A.B.C.D
$ ssh A.B.C.D
rae A.B.C.D — [P-agpec komMmyTaTopa. BBecTu 1aHHbBIE yUETHOM 3aIlUCH.
Buumanue! llpu wucnonwszoBanuu mnporokoia SSH TpebOyercss paspemnts Ha
KOMMYTaTope yAaJieHHOe KoHdurypupoBanue uepe3 SSH. Jlyst aToro, ucnomb3ys
KOHCOJIPHOE COEIMHEHHNE, 3aIIyCTUTE Ha KommyTaTope SSH cepBep komaH0i:
console# configure
console (config)# ip ssh server

8) I[IpocMoTpeTh daitn Tekymer koHpurypanuu xkommyratopa. CoxXpaHuTh B
oTuer!
console# show running-config
Buumanue! Tlpu mepesarpy3ke yCTpoWCTBa BCE HECOXpPAHCHHBIE JaHHBIC OYIyT
yrepsHbl. Jljis coxpaHeHusl JIOObIX BHECEHHBIX HW3MEHEHUH B HACTPOUKY
KOMMYTATOpa UCIOJIb3YETCs CeAyIolIas KoMaHa:
console# write

9) BeIrpy3uTh KOH(Urypamuio KommyTatopa Ha TFTP®-cepeep. IP-ampec
TFTP-cepBepa: 192.168.1.5. Ha3Banue ¢aitia koHPUTypauu JAOJKHO BKIHOYAThH
MOJIEIb KOMMYTATOpa U HOMEP TPYIIIIHI.

[Tpumep komaHA KONMUpOBaHMS (aiina TeKylled KOHPUrypaluu KoMMyTaTopa
Ha TFTP-cepBep u nocnenyronen 3arpy3Ku:
console#copy running-config tftp://10.10.10.1/mstp.conf
consolefcopy tftp://10.10.10.1/mstp.conf running-config
Buumanue! llepen BBITIOJHEHWEM JaHHOTO ITyHKTa yOenuWTech B HalU4He
coenunenus ¢ TFTP-cepBepoMm, BEITIOTHUM B TEPMHUHAJIE KOMAHy ping.

10) 3arpy3uth kKoHpurypamnuto kommytatopa ¢ TFTP-cepsepa.

COeIMHEHNH (Hampumep, U repenadu gaitnos). Cxox Mo QyHKIIMOHATFHOCTH ¢ IpoToKonamu 1elnet u rlogin, HO,
B OTJIMYHE OT HUX, ITUPPYET BeCh TpaduK, BKIIOYAS U IIepe1aBacMbIe TapOIIH.

8 TFTP (aurn. Trivial File Transfer Protocol — pocToii MpOTOKOI mepeadn HaillioB) HCIIOIb3YETCs IS 3aTPy3KH
0e31MCKOBBIX PabOYNX CTAHITUI, 3aTpy3KH OOHOBIICHHUI 1 KOHPHUTYpannii B «yMHBIE» ceTeBbIe ycTpoiictBa. TFTP, B
ormmuue ot FTP, He comeput Bo3MOXKHOCTeH ayTeHTH(HKanuu (XOTsS Bo3MOXxHa ¢uibsTpanus no [P-ampecy) u
OCHOBAH Ha TpaHcHopTHOM mpotokosie UDP.
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5.2. IIpaxkTtudeckoe 3aganue Ne2. Kougurypupoanue Ethernet
NMOpTOB

1) Coznate VLAN ¢ HOMepaMu cOTrIacHO BapUaHTaM:
Bapuant 1 (I'pynma 1) — VLAN 101, 201, 301, 501, 1501, 2001, 3001;
Bapuant 2 (I'pynma 1) — VLAN 102, 202, 302, 502, 1502, 2002, 3002;
Bapuanr 3 (I'pynma 2) — VLAN 103, 203, 303, 503, 1503, 2003, 3003;
Bapuant 4 (I'pynna 2) — VLAN 104, 204, 304, 504, 1504, 2004, 3004;
Bapuant 5 (I'pynnia 3) — VLAN 105, 205, 305, 505, 1505, 2005, 3005;
Bapuanr 6 (I'pynmia 3) — VLAN 106, 206, 306, 506, 1506, 2006, 3006.
Jlns mepexoma B pexuM koHburypupoBanuss VLAN creayer BBecTH
CJIeIYIOLIME KOMaH/IbI:
console# configure
console (config) # vlan database
console (config-vlan) #
Komanna no6asiennst VLAN uinn Heckoinbknx VLAN:
console (config-vlan)# vlan {VLANIist}
rae VLANI1ist: (2...4094) — cnucok HomepoB VLAN.
Komanna ynanenuss VLAN wim Heckonbkux VLAN:
console (config-vlan)# no vlan {VLANIist}
[locne BBIMOTHEHUS MYyHKTa OTOOPa3UTh MH(OpPMAIMIO O BCEX IOCTYMHBIX
VLAN ¢ noMOuipr0 KOMaH/Ibl:
console (config) # show vlan
3aHeCTH 1aHHbIE B OTYET.
2)Ilepeittu B pexxum kKoHpurypupoBanus wunrepdeiica Ethernet. [Jlanubiii
pPEXKHUM JIOCTYTICH W3 peXuMa KOHGUTYPUPOBAHUS W MpEAHA3HAYEH IS 3aJaHus
napaMeTpoB KoHpurypamuu wuHTepdeiica (mopra KoMmyTaTopa WIM TPYIIIbI
NOpPTOB, pabOTAIOUIMX B pPEKUME pas3felieHuss Harpys3ku), Jubo Jguama3oHa
uHTepdeiicon.

[TopT MOXET paboTaTh B YETHIPEX PEKUMAX:
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— access — uHTep(delic ToCTyna — HETErHPOBAaHHBIA HHTEp(ENC sl OJHOM
VLAN;
— trunk — wuHTepdeiic, NMpUHUMAIOIINN TOJBKO TETUPOBAaHHBIM Tpaduk, 3a
uckiatoyeHrueM onHoro VLAN, KoTopblif MOkeT ObITh JOOABJIEH C MOMOIIBIO
KOMaHbl switchport trunk native vian,
— general — uHTepdeiic ¢ momHoN mommepxkkoit 802.1q°, mpuHEMaer kak
TErMpOBaHHbBIN, TAK U HETETMPOBAHHBIN TpaduK;
— customer — Q-in-Q unTEpdeiic.

HacTtpouTs nopTsl KoMMyTaTOpa coriacHo Tadmuie 3.2.1

Tabauya 3.2.1. Hacmpotika nopmog KoMmymamopos

Ne Bapuanrt | Bapuaur | Bapuanr | Bapuanr | Bapuanr | Bapuant
BapHAaHTAa 1 2 3 4 > 6
Ilopm gil/0/2 gil/0/7 gil/0/2 gil/0/7 gil/0/2 gil/0/7
Pexxum Access Access Access Access Access Access
VLAN 101 102 103 104 105 106
Ilopm gil/0/3 gil/0/8 gil/0/3 gil/0/8 gil/0/3 gil/0/8
Pexxum Trunk Trunk Trunk Trunk Trunk Trunk
VLAN 201 202 203 204 205 206
Native 301 302 303 304 305 306
VLAN

[losicHuM paznuums Mexay pexxumaMmu optoB Access 1 Trunk. Ilepseii Tun
UCIIOJIb3YETCsl MPU MOJKIIOUEHUH KOHEYHBIX XOCTOB, TAKMX KaK KOMIBIOTEPHI, 1p-
tenedoHsl, cepBepa u T.4. [Ipu 3TOM ykaswiBaetcs, B kakoM VLAN maHHBINA XOCT
Oynet paboTaTh.

Bropou OCHOBHOM  JUIS  ITOJKIIIOUYCHHUU

Mpe€aHa3sHauYCH B MCKIY

KOMMYTaTOpaMH, repeaanasi Heckoiabko VLAN.

’ IEEE 802.1q — OTKPBITEI CTAHZAPT, KOTOPBIl OIKCHIBACT MPOLEAYPY TETHpOBaHMS TpaduKa U mepeiadi
WHPOPMAILIIHU O IPUHAIISKHOCTH K VLAN.
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VLAN 100 e TRUNK
VLAN 200 =

Switch 1 802.1Q 802.1Q Switch 2
Trunk Trunk

WLAN 104 I I WLAN 104

WLAN A WLAN 200

Sogggs sbaas

Hpyrumu cioBamu, ecid Bbl uMmeere Oojee ogHoro VLAN nHa TpaHKoBOM

nopTy, BaM HEOOXOJMMO YKa3aTh CETEeBOMY YCTPOMCTBY, KAaKOWl W3 MaKETOB
JTaHHbIX K kKakomy VLAN npuHajiexuT Ha APYyroM KOHIIE coeauHeHus. s aToro
U UCIIOJIb3YETCS MEXAHUIM Me2UPOBAHUA TIAKETOB JaHHBIX ¢ nmoMouipio VLAN
teroB. VLAN Ter npocto BcTaBisieTcsi B opuriHaiibHbI Ethernet-kanp, noGaiss
HEeoOXxoauMyr0 uH(popManup. TakuM o0pa3oM, TETUPOBAHHBIC IMAKETHI JAHHBIX
comepxkar wuHpopmaruioo o mnpuHamIekHocTh kK VLAN, B TO Bpems Kak
HETETUPOBAHHbIE — HET. TUIWYHBINA IIPUMEDP HUCIIOIB30BAHUS TETUPOBAHUSA — ITO
MOJKJIIOYECHUE MEXKJy MApPUIPYTU3aTOPOM H KOMMYTATOPOM, 33 KOTOPBIM
HaXOJUTCS HECKOJILKO MOJKIIOUEHHBIX K HEMY TTOoJIb30Batelieit u3 pasubix VLAN.
JInss  HAacTpOMKM OJHOrO W3 TMOPTOB KOMMYTAaTopa B pPEXUM Access
HEO0OXOIMMO UCIIOJIH30BATh CIICAYIONINE KOMAH/IbI:
console# configure
console (config) # interface gil/0/10
console (config-if) # switchport mode access
Jlnsa no6apnenust Access-mmopra B VLAN:
console (config-if) # switchport access vlan 100
console (config-if) # exit
J71st HACTpOIKK OAHOIO U3 MOPTOB KoMMyTaTopa B pexkuM Trunk HeoOxonumo
WCTI0JIB30BaTh CIEIYIOIINE KOMAH/IbI:
console# configure

console (config)# interface gil/0/10
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console (config-if) # switchport mode trunk

Hns no6apnenus: Trunk -nopta B VLAN:
console (config-if)# switchport trunk allowed vlan add
100
console (config-if) # exit

Jlas Hactpoiiku 3amanHoro VLAN (mampumep, VLAN 102) kak native'
BBITIOJIHUTE KOMaH/1a:
console (config-if) # switchport trunk native wvlan 102
[IpocMOTp COCTOSAHMS TOPTOB OCYLIECTBIIAETCS KOMAHIOM:
console# show interfaces switchport GigabitEthernet
1/0/10
[Tocne HacTpoWKU BCeX MOPTOB 3aHECTH JaHHYH MHGpopmaiuio B otueT. Kpome

TOT0, BHOBb 0TOOpa3uTh nHpopmainio o noctynueix VLAN, 3aHectu B oTUer.

' Native VLAN — monsitie B crangapre 802.1Q, kotopoe o603nagaer VLAN Ha KoMMyTaTope, Iie BCe Kaapbl
uayT Oe3 TIra, T.e. TpauK Imepemaercs HerermpoBaHHBIM. [lo ymomuanmio 3to VLAN 1. Ecnmm xommyraTop
MOJTy9aeT HEeTETUPOBAHHBIE KaJphl HA TPAHKOBOM MOPTY, OH aBTOMaTHUYecKH mpuumcisier ux kK Native VLAN. 1
TOYHO TakK kK€ KaJpbl, TeHEPHPYEMBIE C HE paclpeleleHHBIX TIOPTOB, TP MOMaJaHUU B TPAHK-IOPT MPUYUCIIIOTCS
k Native VLAN.
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IHPUJTOKEHUSA

IIpunoxenue 1. KoHCOIbHBIE TEKCTOBBIE PEJAKTOPHI
Vi/Vim

IlepBasi Bepcusi TEKCTOBOTO pefakTopa vi (OoT aHria. visual — SKpaHHBIN)
Harmucana b. JIxxoem B 1976 r. OcHOoBaH Ha 0oJiee paHHUX CTPOUYHBIX TEKCTOBBIX
penakTopax, B YaCTHOCTH, €X. BOJIbIIMHCTBO COBPEMEHHBIX IUCTPUOYTHMBOB Linux
COZIEp’KAT HE HACTOSIIMN Vi, a ero yiaydllleHHYI BepcHuio vim (cokp. ot aHri. Vi
Improved — Vi ynydiiieHHsbli), co3gannyio b. Mojenapom. vim uMeeT 3HaUYUTEIbHOE
KOJIMYECTBO YIYUYLICHHUN IO CPABHEHUIO C Vi M Ha CErOJIHSIIHUI JEHb SBISETCA OJTHUM
U3 MOIIHEUIIUX KOHCOJIbHBIX TEKCTOBBIX PEIAKTOPOB C MOJHOM CBOOOI0I HACTPOUKHU U
aBTOMAaTHU3allMK, BO3MOKHBIMU OJlarojiapsi pacUIMpEeHUsIM U HaJcTpoiikaM. Bo MHoOrux
cucteMax Linux vim MCTosib3yeTcs 1MoJi CAMBOJIMYECKON CCHIITKOMN (MIIH TICEBIOHUMOM )
vi, IOOTOMY JIaXe€ 3alyCKas vi, Bbl, CKOpE€ BCEro, 3alyCKaeTe vim.

UToOBI 3ayCTUTH Vi BBEIUTE KOMAH/IY:

$ vi
OxHO TepMHHaNa NPpUMET BUJ, OKa3aHHbIN Ha puc. [11.1.

user@user-PC: ~

VIM — Vi IMproved (yay4duweHHsA Vi)

BepcHA 7.4.1689
BpaM MooneHaap W Apyrue
C m3MeHeHWAMW, BHec&HHwMWM pkg-vim-maintainers@lists.alioth.debian.org
Vim 37To csoboAHo pacnpocTpaHAeMan NPOrpaMmMa € OTKPHITHM KOAOM

BegHuM AeTAM B YraHge HYKHa Bauwa NoMouWb!
HabepnTe :help iccf<Enters> ANA AONOAHMTENEHOA HHPOPMAUMK

HabepuTe :g<Enter> yTO6h BRIATW W3 NPOrpaMMel
HabepuTe :help<Enter> man <F1l>  AnA NOAYYEHWA CMPABKK
Habepnte :help version7<Enter= 41066 y3HaTe 0O 3TOM BEpCcHM

Puc. I11.]1. BHemHuil BUJ TEpMHUHANIA IPU 3aITyCKE Vim.
Jnis co3manust HOBoro ¢aiina ¢ mMeHeM file.txt B TekylleM Karajore

BBIIIOJIHUM B TCPMHUHAJIC KOMAH/Y:
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$ vi file.txt

OKHO TepMUHAaNa IPU 3TOM OYyJeT BBITISIIETh Kak Ha puc. [11.2.

) user@user-PC: ~

"file.txt" [Hoeuwi ¢ain]
Puc. I11.2. BueuHuii BU TepMUHAJA IPU CO3JJaHUU HOBOTO (haiiya ¢
IIOMOILBIO vim.

HauyanpHble CHUMBOJBI THIBABI (~) COOOMmMAIOT 00 OTCYTCTBHUM TEKCTa B
COOTBETCTBYIOIIMX CTpokax. Jlmsi mambHeWmero penakTupoBanus ¢aiia claemayer
pazo0parhbCs C MPUHLIUIIOM PabOThl peakTopa.

B ominune OT MHOIMX TEKCTOBBIX PENAKTOPOB, Vim SBISAETCA PEKUMHBIM
PEIAaKTOpPOM, T.€. B KK/l MOMEHT BPEMEHHU HAXOJIUTCSA B OJHOM U3 JBYX PEKUMOB
paboOThI: KOMAHOHOM pedxcume WU pedcume ecmasku. OTHU U T€ e KIABUILHU B Pa3HbIX
pekrMax paboThI BHIMOTHSAIOT pasHbIe AecTBUs. [1lo ymomuanuto, paboTa HaYMHAETCS
B KOMaHIHOM PEXUME.

Komananblii pexum. Kimapumm (B ToM uncie andaBUTHO-ITU(POBBIC) SBISIOTCS

KOMaHJIaMH [epeEMELICHUS 110 TEKCTY U peAaktupoBanus. Hanpumep, kinasumu h, j, k, 1
CABUTAIOT KypcOp Ha OJIHY NO3UILMIO BIOPaBO, BHU3, BBEPX, BJIEBO COOTBETCTBEHHO
(Takke MOXHO HCIOJIb30BaTh KIABUIIN-CTPENKH), KIABUIIA X YyAalseT CUMBOJ B
NO3ULIMA Kypcopa U T.I. DTO TO3BOJSET OOONTUCH 0€3 HMCIOJIb30BAHUS KIIABHIII-
moauduraropoB («Ctrl», «Shifty» u ap.). bonee cioxHbie KOMaHABI MOXKHO TMOJYYUTD,

KOMOHMHHPYSI IPOCThIE, HAIIPUMEp, HaXKaTUe KiIaBuil 2dw yaaliser JABa CloBa.
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Pe:xxum __ BcTaBKH. Aj(paBUTHO-UM(GPOBBIE KIABUIIM  HCIONB3YIOTCS IS

noOaBieHus TeKcTa B (paitn. [ mepexoa B pexuM BCTaBKM MOKHO HaXKaTh KJIaBHUIILY i

UM a. B HOKHEN 4acTy dKpaHa IPU 3TOM MOSIBUTCS HAAIIUCH:

-- BCTABKA --
JIns1 BO3BpallieHrsI B KOMaHIHbIN pexxuM Haxmute «Esc» mim «Ctrin+C.
OcHoBHBIE KOMaH/IbI peflakTopa vim npusenens! B Tadmune I11.1.

Tabnuya I11.1. Ocnoséuvle komanovl vim

KnaBumm Komanaa

[lepexon B pekuM BCTaBKH, BCTABKa B MO3UIMU Kypcopa:

0
1

nepea TCKymumM CUMBOJIOM;

a - TOCJIE TEKYIIETro CUMBOJIA;
0 - TMOCJIE€ TEKYIIEW CTPOKH;
O - Tepel TEeKyILIEH CTPOKOM.
X VY 1anuTh CUMBOJ B MO3ULIAU KypCopa.
dd Y 1auTh TEKYIYIO CTPOKY.
dw YanuTe BCce CUMBOJBI OT CUMBOJIA B TEKYILIEH MO3WULIUU

Kypcopa 0 Havaja CIEAYIOIIETO CI0Ba.

u OTMEHUTE NOCJIEIHEE EHCTBHE.

. [ToBTOpPUTH TIOCIIEAHEE NICHUCTBHUE.

yy KonmpoBarts TEKYIIYIO CTPOKY.

yWw KonupoBare CHMBOJBI OT CMMBOJA B TEKyLIECH MNO3UIUHU

Kypcopa a0 Havdajaa CICAYIOMICIo CJI10Ba.

BcraBuTh paHnee CKONMMPOBAHHBIN TEKCT:

p - TIpaBee MO3UIHH Kypcopa;
P - JIeBee MO3ULUH Kypcopa.
J OOBbeIMHUTD BE CTPOKHU.

Jlist  coxpaHeHUsi OTpeNaKTHpOBAaHHOro (Qaila W BbIXOAAa U3 pegakTopa

H€O6XOI[I/IMO BBCCTHU ex—Komade, Haxoas1Cb B KOMAaH/IHOM PCIKUMC. BBOI[ €X-KOMaHAbI
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HAUYMHACTCS C HAXaTHUs KIABUIIUA «:». [Ipm 3TOM B HMXKHEHW 4acTH 3KpaHa JIOJKEH
MOSIBUTHCA CUMBOJI JiBOeTOurs. OCHOBHBIE €X-KOMaH/ bl IpuBeeHbI B Tabmuue I11.2.

Tabnuya I11.2. Ocnosénble ex-komanowbl Vvim

KnaBummn Komanaa
W Coxpanenne Tekyiero (aiina.
:w file Coxpanenue tekyuiero (aiina noa umenem file.
‘Wq CoxpaHenue Tekyuero (paisia v BbIXOJ U3 vim.
:q Brixoa 3 vim (u3mMeHeHuii B aiia HE BHECEHO).
:q! Brixon n3 vim (0e3 coxpaHeHHs] BHECEHHBIX U3MEHEHUH ).
:r file BceraButs B Tekymmit daiin cogepxkumoe (daiina file.
‘n [lepexmouenne wmexay (Qaitmamu  (ecniu B vim
:N PEeNaKTUPYIOTCSI HECKOJBKO (hailioB OJTHOBPEMEHHO).

JlomoHUTENbHYI0 MHGOPMALMI0O TIO0 PENakTopy vim MOXHO TOJY4YUTh B
CIIpaBOYHOM PYKOBOJCTBE, BBIIIOJIHUB KOMAaHAy:
$ man vi
nano
KOHCONBbHBIA  TEKCTOBBIM  PENAKTOpP, SIBISIOMIMNCA CBOOOJHBIM  KJIOHOM
pCaaKTOpa piCO, BXOOUBLICTO B COCTAB IIOIIYJIIPHOI'O ITOYTOBOI'O KIIMCHTA Pine. Ilo
CPaBHEHMIO C Vim uMeeT yJ0OHbII U UHTYUTUBHO NMOHATHBIN HHTEep(delc, ynpaBiseTcs

COUYCTAaHHUAMMU KIIABHIII.

JI1s 3ammycKka nano BBEINUTE KOMaHY:

$ nano

OKHO TepMHHAaJa MPUMET BUJI, MOKa3aHHbIN Ha puc. [11.3.
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(<] user@user-PC: ~

GNU nano 2.5.3 HoBuli Bydep

€ Momoub gt 3anwcate [@l Mowck Bl Boipesate @Bl BupoBHATL ME TekMoswky
B Buixop My dutoainn @) 3ameHa Wl OTMeH. Buipgl CnoBape ol K cTpoke

Puc. I11.3. BHellHui BUjJ TeEpMUHAJA IPHU 3allyCKE nano.

Jns co3manust HOBOro ¢aiina ¢ mMeHeM file.txt B TeKylleM Karajore

BBIIIOJIHUM B TCPMHUHAJIC KOMAH/Y:

$ nano file.txt

OkHO TepMHUHAaJa IpH 3TOM OyAET BBITJIAAECTh Kak Ha puc. [11.4.

() user@user-PC: ~

GNU nano 2.5.3 Pain: file.txt

HoBwit $ain
W Momouk WY 3annwcate @ MoWCK B Bolpe3ate @Bl BpoBHATE WM TekMosuy
W Buxop Wal UnT®akn Ml 3ameHa WY OTmeH. Bupgll ChoBapb Wl K cTpoke

Puc. I11.4. Bueunuii BU TepMUHAJA IPU CO3JJaHUU HOBOTO (haiya ¢

IIOMOLIBIO Nano.

Penakrop pa3OuT Ha 4 OCHOBHBIE YaCTU: BEPXHAS CTPOKA COJEPKUT BEPCHIO
IpOrpaMMbl, UMsI peJakTupyemMoro ¢aiina u oroopaxaer ObUIN JIUM BHECEHBI U3MEHEHMS
B Tekyumil (aiin. Bropas yacTh — 3TO TJaBHOE OKHO PEJAKTUPOBAHUS, B KOTOPOM
oToOpaxeH penakTupyeMsblil ¢aiin. CTpoka cOCTOSIHUS — 3 CTpOKaA CHU3Y — MTOKA3bIBAET

pasHbple BakHbIE CcOOOIIeHHA. [[Be CTpOKM BHHU3Y IMOKa3bIBAalOT HauOoJiee 4YacTo
84



UCIIOJIb3yeMble KoMOWHamuu kKiaBuil. CrucremMa 0003HAYCHWN KOMOWHAITUN KIIABHIII
cnenyromas. Komounarmu ¢ «Ctrl» 0003Ha4eHBI CHUMBOJIOM «”» W BBOJSTCS TPHU
HaxaToi kinasuiie «Ctrl». KomOunammu, o603HaueHHbIe CUMBOJIOM «M» MOTYT OBITh
BBEJCHBI IIPU MIOMOIIY HAXKATHIX KIAaBUII «Alt» nmm «Esc».

HekoTopeie oOcHOBHBbIE KOMOWMHANUMU Ui pabOTBl C pEJaKTOPOM nano
npencrasiensl B Tabmuue [11.3.

Tabauya 111.3. OchosHble KoManObl nAano

KnaBumm Komanna

«Ctri»+G Iloka3ats cipaBKy.
«F1»

«Ctrh»+X 3akpbITh TeKyLMil Oydep / BoiiiTi 13 nano.
«F2»

«Ctri»+0O 3anucath TeKymu (aiiia Ha AUCK.
«F3»

«Ctri»+R BceraButh npyroit ¢aiin B TEKyIIHA.
«F5»

«Ctri»+W HUckatb B TekymeM ¢aiae TEeKCT WM pPeryjispHoe
«F6» BBIPAYKECHUE.

«Ctri»+K Bripe3ath Tekyllyro CTpOKy M COXpaHUTb €€ B Oydepe
«F9» oOMeHa.

«Ctri»+U BceraButh comepxxumoe Oydepa oOMeHAa B TEKYIIYIO
«F10» CTpOKY.

«Ctri»+C [Toka3aTp MOJI0KEHHUE Kypcopa.
«F11»

«Alt»+6 KomnupoBaTe Tekyllyto CTpOKYy U COXpaHUTh ee B Oydepe

oOMeHa.
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