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lpeancnoBue

JlaBubIM-/1aBHO 51 Hanucasa rnepBoe usjganue 3Toll kuuru. OHO yBU/IEJIO CBET
B 2004 romy'. Kaura XopoIiro mpogaBaiach, st TO3HAKOMUIACH CO MHOTHMY CUACTJIN-
BbIMUW YUTATEJIAMU, a HEKOTOPBIEC /Ta/K€ CTAJIN MOUMU JIPDY3bAMU.

Jlns xuury o Linux 17 et — 6ombimoit cpok. B 2004 roxy omepannoHHoii cucreme
Linux ucnosnunoch 14 ser. 1o Oblia CKPOMHAs ONEPaIMOHHAsA CUCTeMa JJIS 1ET-
CKMX KOoMIIbIoTepoB. Ho, HecMoTps Ha 9T0, OHA Y3Ke [T0JIb30BAJIACD MTOITY IS PHOCTBIO:
ee aKTUBHO YCTAHABJIMBAJIN KaK Ha KPOIlIeYHbIE BCTPAaUBaeMble YCTPONCTBA, TaK 1 Ha
MelH(bPeMbI U CyTIepKOMITLIOTEPDL. BhicTpoe pazuTre Linux oTyactu 06 bSICHIETCST
TEM, UTO OHA SIBJISIETCST OeCTTATHBIM KJIOHOM Unix, caMoil 3pesioil 1 a(hdeKTHBHOI
OIEePAIIOHHON CHCTEMbI M3 BCEX CYIIECTBYONTIX. /Ipyroil BasKHbII (hakTop OGBICTPOTO
Pas3BUTHS U POCTA TOMYJISPHOCTH Linux — oTcyTcTBUE TIpensaTeTBril. Kask/piii MoskeT
CKAYaTh ATy OTEPAIMOHHYIO CUCTEMY U TOTPOGOBATE €€ B JieJie, a UCXOAHbIH KO 10~
CTYIIEH BCEM, KTO 3aX04YeT BHECTH B €0 Pa3BUTHE CBOH BKJIA/L.

B 10 Bpemst ara OC Obliia OTJIMYHBIM IPUMEPOM JEHCTBUS IPUHITHIIA «(hOpMa CJIeyeT
3a pyukipeit». Ona paborasa, Oblta HAJIEKHO, HO HEKA3UCTOH, 1, UTOODI ITOJYIUThH
YIOOHYTO 15T pabOThI CPENY, TOMB30BATENSIM TPUXOAUIOCH TOAKPYYNBATH MHOXKE-
CTBO PasHbIX HACTPOEK TO TYT, TO TaM. B Ty mopy /ist 3arycka cucteMbl Linux HyKHO
GBITIO yMETh 0OpAIATLCS ¢ MHOKECTBOM KOMAaH/I, CKPUIITOB 1 (hailsioB KoHMUTypa-
IMH, & TaKyKe HEMHOXKEYKO KOJIOBATD. Y TIPaBJICHUE MPOTPAMMHBIM 06€CTICYCHIEM,
XPaHUJIUIIEM, HACTPOIKA CETH, Ay/IN0, BUJIEO, YIIPABJIEHHUE SITPOM, IPOIECCAMMU... BCE
3TO TPeOOBAJIO TIPAKTHUYECKOI PAOOTHI U MOCTOSTHHOTO M3YYEHVSI.

CeMHAJIIIATD JIET CITyCTS BCE BasKHbIE TIOACUCTEMBI Linux cyIecTBeHHO UBMEHUJINCH
1 yIIyunIuanch. Temeps Bce HAaCTPONKHM, KOTOPbIE PAHbIIE TPUXOUIIOCH BBITIOJIHATD
BPYUYHYIO, 3aMEHEHBI T€M, UTO s Ha3bIBalo0 «IIPOCTO paboraers. [Tosmb3oBaThest Linux
CTaJI0 TOPA3/I0 TPOIIIE, U MBI MOJKEM COCPEIOTOUNTRCSI Ha CBOel paboTe BMECTO TOTO,
4To6BI MIIsICATh ¢ GYOHOM ¥ TIPOM3HOCUTD 3aKIMHAHUA BO UM (DYHKIIHOHUPOBAHYISI
CUCTEMBI.

! B Poccun niepsoe u3panme Boimwio B 2006 roxy. — 3decs u danee npumeu. nep.
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S pama npencTaBuUTh 3TO OOHOBJIEHHOE BTOpOe u3nanue «Linux. Kuura perer-
TOB» M HA/I€IOCb, YTO BaM NMOHPAaBUTCSA y3HABATH 060 BCeX 3aMedaTeJbHbIX HOB-
nrecTBax.

[Ing Koro 3Ta KHUra

Kuura npeanasnadena st ynutaTesieil, IMEIOIUX HEKOTOPBIN OIBIT paboThbl ¢ KOM-
BIOTEPOM, HO He 00st3aTesbHO ¢ Linux. f mocrapaiach cesiath KHUTY MAKCUMAaIbHO
JOCTYITHOH /st HOBIMYKOB B Linux. V1 TeM He MeHee xKeJiaTeIbHO, 4TOObI BbI HOHUMAJIH
6a30Bble ceTeBble KOHIENNN, Takue kKak 1P-agpecanus, Ethernet, Wi-Fi, kiuenr
U cepBep, 3HaJIM OCHOBbBI yCTPOMCTBA KOMIIBIOTEPHOIO 000PYA0BAHUS 1 UMEJIN HEKOE
npezcrasieHue 00 UCI0Ab30BaHUN KOMaHIHOM cTpoKku. Eciin BbI Hy K1aeTech B 00b-
SICHEHUHT 9TUX KOHIIETIINH, TO 51 PEKOMEH/IYI0 00PATUTHCS K APYTUM CIIETTHATU3UPO-
BaHHBIM pecypcaM; He MOMMITe MEHST HEMTPABUJIBHO, I TIPOCTO HE XOTeJsa YBS3HYTh
B yueOHOM MaTeprajie, KOTOPBIH ysKe XOPOIIO TOKYMEHTHPOBAH.

Bcee petenitol BoipaboTanbl Ha mpakTHKe. 1 XoTesna 6bl, 4T0ObI BbI JOOUBAIUCH yCTIe-
Xa ¢ TePBOH MOMBITKY 1 He 0COOEHHO PACCTPAUBAIUCE, ECITH YTO-TO HE TIOJYIUTCS.
YHuBepcanbHbII KOMIbIOTEP ¢ Linux — cJI0KHAast MallliHa, TpeOyoIas u3ydeHust
1 0cBOCHYs. By/ibTe TepriesuBbI, He TOPOTUTECH U YUTaiTe HOJIBIITE, 4eM XOTEIOCH ObI.
YacTo HyKHBIE OTBETHI OKa3bIBAIOTCS B MMape TPE/JIOKEHUI OT TOTO MECTa, T/I¢ BbI
3aKOHYUJIU YUTATD.

Kaxnaprit muetpubyts Linux nMeeT BCTPOEHHYIO TOKYMEHTAIIUIO TIO KOMAH/IaM,
KOTOpAsT HAa3bIBAETCS man-cmpanuyamu (COKpaleHHo ot anra. manual pages —
«CTPAHUIbI CIIPABOYHOIO PYKOBOJCTBa» ). Hanpumep, man 1 1s nokaxeT onucatue
KOMAaH/BI 1s, KOTOPast BBIBOAUT CIIMCOK COAEP:KUMOTO KaTajora. Beogute st Ko-
MaH/Ibl TOYHO TaK, KaK [OKAa3aHO B KHUTE, YTOObI OTKPBITH [PABUJIBHYIO CTPAHUILY
PYKOBOZICTBA. DTY ke MH(MOPMAITNIO MOKHO HaliTh B IHTEpHETE.

[louemy A Hanucana 3Ty KHUry

$1 maBHO XOTeJIa HAMCaTh TAaKy( KHUTY, B KOTOPOi cOOpaHbI caMble HEOOXOIMMBIE,
Ha MOTl B3TJIsI/, perentsl paboTel ¢ Linux. Jra cucrema MOBCIOY, U e OBl BbI
HU CTOJIKHYJIUCH € Helt, Linux — 310 Linux v HaBbIKK PaGOTHI ¢ Hell yHUBEPCATbHBI.
Mup TexHOMOTUH GBICTPO PA3BUBAETCS, 1 S [yMAIO, 4TO KHUTA 00ECTIEUUT IPOUHYTO
OCHOBY, Ha KOTOPYIO BBl CMOJKETE OIIEPETHCS, HE3aBUCUMO OT HATIPABJICHUS BAITHX
WHTEPECOB.
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Dopmar cOOpHIKA PEIETITOB 0COOEHHO XOPOIIL [Jist 00yUeHUsI OCHOBAM, TIOCKOJIBKY
MIOKa3bIBAET, KAK PEIIaTh KOHKPETHBIE PeabHbIe TIPOOIEMbI, 1 OT/EJISIET MHOTO-
CJIOBHBIE OOBSICHEHUSI OT IPAKTUYECKKX IAr0B, HEOOXOMMMBIX JIJIsI PEIICHUS 3a/IauH.

CprKTypa U3aaHuA

KHura He stByisteTcst opUIHaNIbHBIM Y4eGHBIM PYKOBOICTBOM, KOTOPOE HYKHO YUTATh
IO TTOPSIIKY, OT HAYasa ¥ 0 KOHIa. Bl MoskeTe 4uTarh ee B IIOOOM TIOPSI/IKE U HIC-
KaTb TO, YTO BaM HYKHO.

Bot npumepnoe conepskanme.

® T7asel 1, 2 n 3 onuckBaIOT ycTaHOBKY Linux, ympaBieHue 3arpy3umkoM, ocTa-
HOBKY U 3aIlyCK CHUCTEMBI, a TaKKe BKJIIOYAIOT OTBETHI Ha BOIPOCH! «['/1e B34Th
Linux u kak ee 3aIyCTUTb».

@ I1aBa 4 coepKuT BBeJEHUE B yIIpaBIeHue CaykbaMu ¢ oMOIIbIo systemd, 4To
SIBJISIETCST OOJIBIIIM YCOBEPIIIEHCTBOBAHUEM TI0 CPABHEHUIO CO CTAPBIM CIIOCOOOM
M3YYEeHUS BCEBO3BMOKHBIX CIIeHApUeB, KOH(MUTYPAITMOHHBIX (haiiJioB M KOMAH/I.

® TraBa 5 pacckasbiBaeT 00 YIIPaBICHUU TT0Jb30BATE/SIMHU U IPYIIIIAMHU, IiaBa 6 —
00 yTmpaBieHun (haiiaMu 1 KaTaJToTaMH, a TJIaBa 7 — 0 Pe3epBHOM KOTTHPOBAHUH
U BOCCTAHOBJIECHUU. ITH TPU TIaBBI 0OCOGEHHO BaKHDI IS MOIEPIKKN paboTo-
CoCOGHOCTY 1 6E30TTACHOCTH CHCTEMBL.

® [aBb1 8,9 u 11 mocBsiEeHb! IUCKOBBIM pas/esaM u (aitiosbim cucteMam (DC),
KOTOpBbIe UMEIOT PyH/IaAMEHTAIbHOE 3HAUEHUE [IJIs1 YIPABJICHUS XPAHUIUIIAMU
JTAHHBIX. YTIpaBjeHne JaHHbIMU — CaMbIi Ba)KHBIM aclleKT BBIYUCTIEHUH.

@ Tasa 10 oxHa U3 caMbIX yBJeKaTeabHbIX. OHA TOMOKET BaM HOJIYYUTD HOAPOO-
HYyI0 HH(bOPMAINIO 00 armapaTHOM 06eCIIeYeHIH Balllero KOMITbIOTEePa, He BCKPhI-
Bast kopiryc. CoBpeMeHHOe 000pyI0BaHUE TIEPCOHATBHBIX KOMITBIOTEPOB CaMO
coobIaer Maccy MHTepecHoil nHdopmMalmu o cebe, u Linux gomoHger aTy uH-
(bopmarmio cBOUMU CBEIEHUSIMH.

@ Taser 12 u 13 pacckaseiBaloT 0 HACTPOIiKe GE30IACHOIO yAANIEHHOIO AOCTYIIA,
a roraBa 14 ormcbiBaer npeBocxoubiil firewalld — puHammaeckuii Gpanamayap,
KOTOPBIH JIETKO CITPABJISIETCS ¢ TAKUMU CIOKHEHIINMU CIIeHAPUSMHE, KaK MapIil-
PyTHU3AIUS MEXIY Pa3HBIMU CETSMU U YIIPaBJIeHUE HECKOTbKIUMHU CETEBBIMU
nHTepdeiicamm.

@ [naBa 15 snakomut ¢ HoBbiMU Bo3MokHOCTsIMU CUPS (Common Unix Printing
System) — yHuBepcaibHOl cucteMbl edatt Unix, — BKJIOYast «mevath Oe3
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JpaiiBepoB», KOTOpas 0cOOEHHO BocTpeboBaHa /it MOOMIBHBIX YCTPOUCTB, 110~
CKOJIbKY MO3BOJISAET MOAKJII0YATh UX K TPUHTEPY, n36eras CKaanBaHust GOIbIIOro
KOJIMYECTBA POrPaMMHOTO 00€CTICYEeHHS.

® T[nasa 16 mokasbiBaeT, Kak yIpaBasAsTh COOCTBEHHBIMU CJYKOAMU CETEBBIX UMEH
€ TIOMOIITBIO TIpeBocxoiHOr0 Dnsmasq. biaropapst mosiep:kke HOBBIX IIPOTOKOJIOB
Dnsmasq coxpaHni cBofo aKTyaabHOCTD, & CTapble KOMAH/IbI M TapaMeTphl KOH-
uryparmm He UBMEHUINCD. DTO MEPBOKIACCHBIN cepPBEP UMEH, KOTOPBII JIETKO
nuterpupyetr DNS u DHCP nig nientpanuzosannoro yrpasienus [P-anpecarueit
U CTIETNATU3UPOBAHHBIMU CETEBBIMU CJIYKOAMU.

® T[nasa 17 sHakomut ¢ chrony u timesyncd, IByMst HOBBIMHU Peaiu3aIiisiMi IPOTO-
kouia ceteBoro Bpemenu (Network Time Protocol, NTP), a Tak:ke ¢ IpoBepeHHBIMI
BpeMeHeM CePBepOM U KJINEHTOM ntp.

® TaBa 18 pacckaseiBaet 06 ycranoBke Linux Ha Raspberry Pi — momy/isipHbiii,
He6OHleOﬁ 4 Hez[OpOI'OfI OIIHOHJIaTHbeI KOMIIBIOTED — U €TI0 UCITOJIb3OBAHWUN J1JI
cosmanust bpanaMayapa,/muniosa B nrepHere.

@ [yaBa 19 mokasbiBaet, Kak nMcIoJb3oBaTh SystemRescue st coOpoca yrepsii-
HBIX napoJeil Linux u Windows, BoccTaHOBJIEHI He3arpysKaloIUXCA CHCTEM,
BOCCTAHOBJICHUS JJAHHBIX B HEMCIIPABHON CHUCTEME U ONKUCBHIBAET HACTPOUKH
SystemRescue, 9TO6BI c/1e/1aTh HTOT HHCTPYMEHT €TIle TOJIE3HEE.

® Toaser 20 u 21 pacckas3bBaOT 06 OCHOBHBIX CIOCOOAX YCTPAHEHUST HEMOJIA0K
C YTIOPOM Ha TTIOUCK (ailyioB *KypHAJIOB, 30HINPOBAHNE CETell, a TaKKe 30H/IPO-
BaHUE ¥ MOHUTOPHWHT 060PYIOBAHNSI.

([ HpH]IO)KeHI/Ie COIEPIKUT HIITaprajky € IoJICKa3KaM! 110 YIIPaBJIE€HUIO yCTaHOBKOfI
n O6C]Iy>KI/IBaHI/IeM IIporpaMmMHOTIO obecIieyeHusl.

YcnoBHble 0003HaYeHUs

B ar1oit kHUTE HCIIOJIb3YIOTCA CJiefyIolne YCJIOBHbIE 0b603HaueHU.

Kypcus
KypcuBom BbI/I€/I€EHBI HOBBIE TEPMUHBI.
MOHOWWPUHHBIN WpNPT

Wcnonbayerest it IUCTUHTOB MPOTPaMM, a Takyke BHYTpU ab3arieB st 060-
3HAYCHUS TAKUX HJIEMEHTOB, KaK MepeMeHHbie 1 (DyHKIHH, Ga3bl JAHHBIX, THUITHI
JIAHHBIX, TIEPEMEHHBIE CPEJIbI, OTIEPATOPDI M KITIOUEBBIE CI0BA, UMeHa (halljioB U UX
paciIMpenuii, Ha3BaHU KaTaJoTOB.
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MOHOWMPUHHBIA XUPHBLIA WPUPT

[TokasbiBaeT KOMaHBI UJIU IPYTOU TEKCT, KOTOPDIH MOIH30BATEb I0JIKEH BBECTH
CaMOCTOSITEJIbHO.

MoHowupuHHbIl KypcuB

IToxkaspiBaer TEKCT, KOTOprﬁ JOJIKEH OBITH 3aMEHEH 3Ha4Y€HUAMU, BBEICHHBIMI
ITOJIb30BaTeIEM, NI SHAYCHUAMMU, OTIPEAETIAEMBIMI KOHTEKCTOM.

LWpundT 6e3 3aceuek

Ncnonbayeres st obostnauerust URL, apecos aJIeKTPOHHOI TOUTHI, Ha3BAHUIT
KHOIIOK, Ha3BaHWI KJIaBUIII U X COUETaHUI, 97IeMEHTOB UHTepdeiica.

ITOT PUCYHOK YKa3bIBA€T Ha COBET WJIN ITPEAJIOKEHUNE.

ITOT PUCYHOK YKa3bIBAeT Ha O0lIlee 3aMedaHie.

ITOT PUCYHOK yKa3bIBAeT HA IPE/YIIPEK/IeHIeE.

Ucnonb3oBaHue NporpaMmmHoro Koga
npumepoB

JlamHas KHuTa T0JDKHA TOMOYB PENTUTH Baly 3a1a4n. B obimeM cirydae Bce mprume-
PbI KOJIa M3 Hee BBl MOJKETE MCIIOIb30BATh B CBOMX IIPOrPAMMax U B JOKYMEHTAIIHH.
Bawm He HyskHO 06paIarhest B M3ATENLCTBO 32 Pa3pPeIieHneM, ecJii BBl He cOOMpae-
TECh BOCTIPOM3BOANUTD CYNIECTBEHHbBIE YacTH Kojia. Hampumep, ecin BbI paspaba-
TBHIBAETE MPOTPAMMY U UCTIOJIb3YETE B HEll HECKOIBKO OTPBIBKOB KOJIA U3 KHUTH, TO
BaM He HYKHO oOpamiarbest B uzgareibetBo O'Reilly 3a paspenrennem. OHako Bam
HeOOXOIMIMO €T0 MOJTYYUTh B CTydae POJAKH WIIH PACTTPOCTPAHEHHUS TPUMEPOB 13
aT0# KHUru. Eciii BBl OTBeyaeTe Ha BOTIPOCHI, ITUTUPYS U3aHUE WM TIPUMEPBI U3
HETO, TO TOJIyYaTh paspelieHne n3aTeabeTsa He Tpebyercs. Ho Bam HeoOXxoanMO
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OyJIeT €T MOJIYIUTD IPU BKIOUEHUHN CYIIECTBEHHBIX 0OBEMOB MPOTPAMMHOTO KO/IA
IIPUMEPOB 13 3TOH KHUTHU B BAIIly IOKYMEHTAINIO.

MpbI IpUBETCTBYEM, HO He TpebyeM 00aB/IsATh CChIIKY Ha TEPBOUCTOYHUK MIPH IIUTH-
posanu. Iloz cchlIkoil Ha TEPBOMCTOYHIK MBI TIOIPa3yMeBaeM YKa3aHNe aBTOPOB,
nanarerberBa 1 ISBN. Harpumep: «Linux. Kanra pertentos. Bropoe nzganne. Kapia
[Ipénep (ITutep). Copyright 2021 Carla Schroder, 978-5-4461-1937-0».

Ecau BaM mokazkeTcst, 4TO UCMOIB30BAHUE KO/IA TPUMEPOB BBIXO/IUT 32 PAMKH OTO-
BOPEHHBIX BbIIIIE YCJIOBUN U pa3pellleHu, CBIKUTECH C HAMU 110 a/ipecy permissions@
oreilly.com.

bnarogapHocT

Mue ouens 1oBe3sJI0 ¢ 9Toi kuuroit. Moii pegakrop Jxedd Baeiin (Jeff Bleiel) nens-
MEHHO TIOJIJIEPsKUBAJ MEHST U BO BceM ToMoTast. OH caM BHEC MHOKECTBO YTy UIITeHHUiT
U OPTaHU30BBIBAJI TIOCTYATENLHOE PA3BUTHE TIPOEKTA.

Moii craxxep Ketit Yphecc (Kate Urness) moutu Hudero He 3Hana o Linux B Havasie
3TOTO TIPUKJITFOYEHHST, UTO C/IeJIaJI0 ee HIeabHBIM petieH3eHToM. OHa IIPOTecTHpoBaia
KQK/IBII PEIETT U TIOMOTJIA TIOBBICUTH UX TOYHOCTH U SICHOCTD. MbI BMECTE BBITTUJIN
TAJIJIOHBI KO(hE ¥ TIOBECETUIUCH OT JYIITH, 4TO TOKE OBLITO CYIIECTBEHHBIM BKJIAIOM.

Hayunerii pegaktop donnen Bapperr (Daniel Barrett) npossui norpscaiouiee
BHUMAaHUE K JIETAJISIM M HEYCTAHHO CTPEMUJICS K OOJIbINEH TOYHOCTH (DOPMYIUPOBOK
u orrcannii. OH TOXKe BHEC MHOKECTBO yJryutiennii. Harmcarb KHUTY, HATIOJTHEHHYTO
KOMaHZIAMHU, — TIPOCTO, & OOBSICHUTD, KaK OHK PAB0TAIOT, — CJI0KHO. [TyCcTh KaxkIoMy
TIICATEITIO TIOBE3ET TaK, KaK MHe, M § HUX OY/IyT TaKHe jKe TEXHUUECKNE PETAKTOPDL.

Hayunwrit penaxrop [[sronaran /[xxomcon (Jonathan Johnson) narrern to, ato ymycru-
JI1 BCE OCTAJIbHBIE, T0OABHUJI HECKOJIBKO CYIIEPKPYTHIX 3aKINHAHMUIL, IPUBHEC TOJINKY
I0MOpa 1 JTI00€3HO Pa3peNnyI MHE CKa3aTh BaM, YTO ObLT OY€Hb HYKEH MHE.

3an Maxkysiig (Zan McQuade), mpeacraBurenb oT/ie/ia 3aKyTIOK, 3aTEsJI BCE 9TO
Gesymue. Ha poTsskeHU MHOTHX JIET OH BeJl Pa3roBOPbI 00 OGHOBJIEHUY JTaHHOI
KHUTH 1 HAKOHEI[ J0OMJICS CBOETO.

HeckoHuaeMblil TOTOK OsiarofiapHocTeil MoeMy cynpyry Teppu, KOTOPbId KOPMULI
MYJIOB, KOITEK, COGAK U MEHsI, BOOYTIEBIISLT MEHST U YAEPKIBAT OT ToOeTa 13 I0Ma,
MIOCKOJIBKY S TTOTEPSIIa PAcCy/I0K U COTJIACHIACh HATIMCATh ellle OHY KHUTY.

Ocobas 6iarogapHoCTh HammM KoTaM U Komikam: [epuorune (puc. 1), XopoHsike
(puc. 2) u besaymunomy Makcy (puc. 3), KOTOpbIe TIOCTOSIHHO ITOSIBJITIOTCS B 9TOW KHUTE.
Onu 04eHb OMOTJIN TEM, UTO CIIAJIN HA MOEIT KJIaBUATYPe, He TI03BOJIIN MHe CHIETh Ha
CTYJIe ¥ YaCTO ITPOM3BO/IUIIN 3araJIOUHbIEe TPOMKHE 3BYKH 11a/I€HUS PA3HbIX IIPEIMETOB.
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Puc. 3. besymublit Makc o1abIxaeT nepes ciefyoLLMM NorpoMom



Ot u3parenbcrTBa

Bamm 3ameuanust, mpeisioskeHust, BOPOCHI OTTIPABJISTITE MO ajipecy comp@piter.com
(usnatenbcTBO «IInTepy, KOMITBIOTEPHAS PEAKITHS ).

Mpbr Oyziem pajibl y3HATh Batile MHEHeE!

Ha BeG-caiiTe m3aTeibcTBa WWW.piter.com BbI HalijieTe moApOOHYI0 WH(POPMAIIIO
O HaITNX KHUTAaX.
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YctaHoBKa Linux

ITepBoe npensTcTBHE, € KOTOPLIM CTAJIKNUBAIOTCS HOBBIE MTOJIb30BaTean Linux, — ee
ycTaHoBKa. Linux — caMas mpocTasi B yCTaHOBKe OllepallMOHHAs CUCTeMa: BCTaBbTE
YCTaHOBOYHBIN JIMCK, OTBETHTE HA HECKOJIBKO BOITPOCOB, a 3aTeM 3aiMUTECh KAKUMU-
HUOY/Ib IPYTUMU JIEJTAMH, TOKA TIPOIIECC He 3aBepIIuTcst. B TaHHO ryiaBe Bbl y3HaeTe,
KaK yCTaHOBUTH Linux, 3amyctuTh ee live-Bepcito, HACTPOUTH MYJIbTU3ArPY3KY He-
CKOJIBKUX JUCTPUOYTUBOB Linux Ha O[HOM KOMITbIOTEPE 1 IBYXBaPUAHTHYIO 3aIPY3KY
¢ Microsoft Windows.

dKcnepumeHTbI ¢ Linux

YT06b1 06pECTH YBEPEHHOCTh, HYKHAa CBOOOA COBEPIIATH OUIMOKHU, TI09TOMY
[0 BO3MOKHOCTH UCIIOJB3YTe /I 3HAKOMCTBA ¢ Linux BTOPOil KOMIIbIOTE.
Eciin 5T0 HEBO3MOJKHO, TO CBOEBPEMEHHO CO3/[aBaiiTe Pe3epPBHBIE KON CBOUX
JaHHbIX. PaspyiieHnyio cucremy Linux MOKHO BOCCTAaHOBHUTD, HO BAIIU JJAHHBIE
HezaMeHuMbL. Eciii BbI HacTpanBaete IByXBaprHaHTHYI0 3arpy3ky ¢ Windows, To
yOeTeCh, 4TO Y BAC €CTh HOCUTEIb € YCTaHOBOYHOI Bepcreii Windows 1 Hocu-
TEJIb JIJIsI BOCCTAHOBJICHVIS.

BosbimHCeTBO AucTpUOYTHBOB LinuX MpeocTaBIIsoT yCTaHOBOUHbBIE 00Pa3bl J1BOIi-
HOTO Ha3HAUEHUS: X MOKHO 3amyckarh mpsiMo ¢ Hakormresst USB (live-sepeun)
U ycTaHaBJMUBaTh Ha skecTKUi auck. Korja cucrema saiyckaeTcs IIpsMO € HAaKO-
nutesnss USB, To oHa He BHOCUT HUKAKMX U3MEHEHUI B Balll KOMIIbIOTEP — IIPOCTO
3arpysure ee, POBEPbTE U Tepe3arpysure Komibiorep. Hexoropsie live-sepcun
Linux, rakue kak Ubuntu, noamep:kupaior xpanenue ganubix Ha USB-Hakonuree,
YTO MO3BOJISIET CO3/I[aTh HOCUMYIO Bepcuio Linux, KOTOPYIO MOKHO 3aITyCKaTh Ha
T060M KOMITBIOTEDE.

MyJII)TI/ISB.prSKa — 9TO YCTaHOBKAa Ha KOMIIbIOTEP HECKOJIBKHX OIIEPAIIMOHHBIX CUCTEM
C IocJjie1yrommm BbI60pOM B MEHIO 3aIrpy3Kun TOfI, KOTOPYIO Bbl XOTHUTE UCITOJIb30BATbh.
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Bl MOsKETE OPraHU30BATh MYJIBTH3ArPY3KY /10001 cucrembl Linux, 000l us 6ec-
mnatabiX Beperit Unix (FreeBSD, NetBSD, OpenBSD), a Takske MyJIbTH3arpy3Ky
Linux u Microsoft Windows. Ycranoska Linux napauiensno ¢ Windows — pac-
POCTPaHEHHBIN c11oco 3HaKoMcTBa ¢ Linux st nosb3osaTesieil Windows, a Takske
JUISL TIOJTB30BATENIEH, KOTOPBIM HEOOXOAUMbI 00€ CHCTEMBI.

Bor cripocute, a kak Hacuer macOS kommanun Apple? Coskaielo, HO OpraHu30BaTh
MyabTu3arpy3ky Linux n macOS 70BOJIBHO CJIOKHO, U € KaXKI0W HOBOU Bepcuei
macOS cTaHOBUTCS BCe CJI0KHEe. AJIbTePHATUBOI yCTaHOBKE 00€MX CUCTEM Ha OJHOM
Malmne sBjsgercs saimyck Linux B Parallels — Bupryanbnoii mamune g1 macOS.

BmecTo Toro 4TOGb yeTaHaBAMBaTh LinuX caMOCTOATENbHO, MOKHO KymuTh 11K
c yke ycrtanossiennoit OC. EcTb HECKOJIBKO HETIJIOXUX ITPOU3BO/IUTEIIEN, TIPO/IAIOIITNX
HOYTOYKH, HACTOJIbHBIE KOMITBIOTEPHI U cepBepbl ¢ Linux, B ToM uncse: System?76,
ZaReason, Linux Certified, Think Penguin, Entroware u Tuxedo Computers. Kom-
nanust Dell pacimpsier ¢Boto JiMHEHKY KOMIBIOTEPOB ¢ Linux, a MOCTaBIIUKNA KOP-
nopatuBHbIx Bepeuil Linux — Red Hat, SUSE u Ubuntu — TecHo cOTpyaHUYAIOT
¢ mocrasiukamu obopyzosanus, skiaodas Dell, Hewlett-Packard u IBM.

Tem He MeHee yMeHMe ycTaHaBANBATh Linux — rmosie3nbiit HaBbIK. OH OTKPBIBAET I1€e-
JIBII MUP 9KCIIEPUMEHTOB € HACTPOIKAMMU U CIIOCOOAMM aBAPUITHOTO BOCCTAHOBJICHHSI.
Iepexmouenue mencoy oucmpubymueamu — crapuHHast 3a0aBa, KOra Bbl CKAUIBAETe
u mpobyere pasHble TUCTPUOYTUBLI Linux.

HecmoTps Ha TO 4TO 17151 yeTaHOBKK Linux TpeGyeTrcs BCero HeCKOIbKO IIaroB, BaM
MOHAOOUTCS OTIPEIEIEHHbIN Garak 3HAHWUN, 0COGEHHO €CJIM BbI XOTUTE HACTPOUTD
CBOTO YCTAHOBKY, HATIPUMEDP PACTIPENETUTD PA3/ENbI AUCKA OTPEIeTeHHbIM 00pa-
30M WJIM OPraHU30BaTh MYJIbTU3ArPY3Ky C APYTUMU AUCTpHOyTHBaMU Linux uan
¢ Microsoft Windows. Bam Hy:KHO 3HaTh, KaK BOUTH B HACTPOITKK 6a30B0ii CUCTEMBI
BBOJa/BbIBOJIA (Basic Input Output System, BIOS) nim exuHoro pacumpsiemoro
mukporporpamvuoro ntatepdeiica (Unified Extensible Firmware Interface, UEFT).
Bawm wysken xoporuii goctyit B TaTeprer. Bee auctpubytuBbt Linux MOKHO CKavaTh
GecTIaTHO, laske KOMMEPUECKIEe KOPTIOPATUBHbIE ANCTPHOYTHBHI, Takne Kak Red Hat,
SUSE u Ubuntu. Pasmeps! ckaunBaeMbix (HailJioB BADbUPYIOTCS OT HECKOJIBKUX
MerabGaiiToB A1 CBepXMasibiX AucTprOyTrBoB Linux, Takux kak Tiny Core Linux,
KOTOPBIN BMEIIAET TTOJHYIO OTIEPAITHOHHYIO CHCTEMY € rpahudecKuM pabounmM CTOJIOM
B 12 Moaiit, 1o 10+ I'6aiit zna SUSE Linux Enterprise Server. s GolbIIHCTBa
aucTpubyTHBOB Linux nMeTCst yeTaHOBOUHbBIE 00pa3bl pasmepoM 2—4 Thalit, KoTo-
pbie uaeabHo omMenaoTest Ha DVD wim weboubiioit USB-HakommTeb.

BoabimHeTBo auctpubyTiBos Linux npegoctaBiasgior 06pas s yCTaHOBKH 10 CETH;
HarprMep, Takoi obpas st Debian sannmaer oxoso 200 M6aiit. O coepRuT 4acTh
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cucrembl Debian, KoTopoll BIIOJIHE JOCTATOYHO JJIs TOTO, YTOOBI 3arPY3UTHCS, O]
KJIIOUUTHCS K VIHTEPHETY U CKayaTh TOJBKO HEOOXOMMBbIE MTAKEThI BMECTO ITOJTHOTO
YCTaHOBOYHOTO 06pasa.

Bol MoskeTe ¢cBOGOAHO AETUTHCS € APYTHMU JIOABMU JIOOBIM CKAUaHHBIM JUCTPH-
6yrusoM Linux.

Kpome Toro, ectb BOBMOKHOCTh KyIuTh AucTpubyTusbl Linux Ha DVD u USB-
Hakonmutesnsx. [Tocerure Shop Linux Online (https://shoplinuxonline.com) 1 Linux
Disc Online (https://linuxdisconline.com), e mpemiaraoTcst pusndecKue HOCUTENN
C YCTAaHOBOYHBIME 06Pa3aMU Pa3JIMYHBIX JUCTPUOYTUBOB Linux.

3arpy3Ka ¢ yCTaHOBOYHOT0 HOCUTENS

Y066l yeTaHOBUTH Linux, HY;KHO 3arPY3UTHCS C YCTAaHOBOYHOTO HocuTesist USB nim
DVD. BoamoskHo, g atoro Bam npuzercst Boiitu B Hactpoitku BIOS ninn UEFI
BaIllero0 KOMIThIOTEPa, YTOOBI Pa3peliuTh 3arpy3Ky co CheMHOTo ycrpoiictBa. He-
KOTOPbIE KOMIIBIOTEPDI IaI0T BO3MOKHOCTH BEIOPATh aJibTePHATUBHOE 3aIPy304HOE
yerpoiictso 6e3 Bxoga B BIOS /UEFT; Hanpumep, MOl HOyTOYK 0TOOpakaeT aKpaH
3aCTaBKH, HA KOTOPOM TIE€PEUNCITICHBI BCE MOICPKUBAEMbIC COYCTAHMS KJIABHIIL: F2
uu Delete 111 BX0a B HACTPOMKK U F11 /11 BX0/Ia B MEHIO BbIOOPa a/JbTepHATUB-
HOTO 3arpy3ouHoro ycrpoiictsa. B cucremax Dell MoskHO HaskaTh KiaaBuiry F12,
4TOOBI OTKPBITH MEHIO OZHOKPATHOII 3arpy3Ki. Bce KOMIIBIOTEPBI pasHbIe, IOITOMY
3arJIsTHUTE B PYKOBOJCTBO MO MaTEPUHCKON T1aTe, YTOOBI Y3HATh, KaK1e BO3MOIK-
HOCTH OHa MPeJIaraerT.

BeposiTHO, BaM TIpHzieTcst OTKITIOUNTH Ge30TacHyIo 3arpy3Ky (secure boot) B HacTpoii-
kax UEFT, uto6bl paspemuth 3arpy3Ky co cbeMHoro Hocuredist. Fedora, openSUSE
u Ubuntu nmeror co6CTBEHHbIE TIOAMUCAHHBIE KITIOUH U GY/IYT 3arPysKaThCst ¢ BKITIO-
YEHHOU TO/IEPIKKON Ge30acHoi 3arpysku. JIpyrue quctpubyTuBbt Linux, Takue Kak
SystemRescue (cm. rmaBy 19), He UMEOT TOAOOHBIX KJIFOUEH.

besonacHan 3arpy3ka

Besomnacuas sarpyska (Secure Boot) — aro ¢yrkuus 6esonacaoctu UEFI. Korna
oHa BkiioueHa, UEFI nosBosisier 3arpyskaTh TOJIBKO OllepallMOHHBIE CHUCTEMBI,
HMeIoIMe ClleliuajbHbIe ITOAIIMCaHHbIE KJIIOYN. I/II[GH COCTOUT B TOM, ‘1T06I)I
MPEI0TBPATUTH YIIPABJIEHUE 3arPy3YNKOM CO CTOPOHBI BPEZIOHOCHOTO KOJIA.

BosbimueTBo 1ucTpubyTMBOB Linux He MMEIOT ITOAIIMCAHHBIX KJIIOYeH, TOITOMY
JUIST X 3arPYy3KU HEOOXOAMMO OTKJIIOUUTH OE30TACHYIO 3aTPY3KY.
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[ne ckayatb Linux

CymuiecTBy1oT cOTHU AUCTPUOYTUBOB Linux, 1 OTIMYHOE MECTO, TAe MOKHO Y3HATDH
006 ux cymecrsoBanuu, — 3710 DistroWatch.com (https://distrowatch.com), HanGosee
HcUepIbiBaroInil pecype o auctpubyrusax Linux. DistroWatch my6amkyer 0630psr,
nozpobHyI0 nHGOPMAIMIO U HOBOCTH, a TAK/KE CIIMCOK, BKaodaomuil 100 cambix
HOILYJIAPHBIX JUCTPUOYTUBOB.

Jlyywwnit guctpubyTus Linux gna HOBUUKOB

Linux mpe/yiaraeT 10B0JIbHO MHOI'O XOPOLIEro, BO3MOKHO JJasKe CIIUIIKOM MHOTO. Pe-
LEIIThI, IPe/ICTaBJeHHbIe B 9TOU KHure, Oblau nporectuposaibl B openSUSE, Fedora
Linux 1 Ubuntu Linux. 9tu Tpu ancTpulyTHBa IPEKPacHO 3apeKOMeHA0BaIN ceOs,
TIOJTB3YI0TCST GOJTBINOT TIOMYIPHOCTEIO 1 Y0GHDI B 06CTy KuBaHu. OHU TPEICTABIIS-
10T TPU pa3HbIX ceMeiicTBa Linux (em. mpusioskenue). Kak MHe KaskeTcs, /17151 HOBUYKOB
ueanbHo nogoiinet auctpubyTs Ubuntu ¢ ero mpocTbiM yCTaHOBIMKOM, XOPOIIiei
MOKyMeHTaIMe! u OGITPHBIM 1 T0OPOKETATETLHBIM COOOIIECTBOM TIOJIH30BATENEH.

Kaxapiii querpubytus Linux MMeeT oTIMYKs: pasHble NHCTPYMEHThI YCTAHOBKU
POrpaMMHOrO o0ecIieyeHus], pasHble HACTPOMKHU 110 YMOJIYAHUIO, PasHble MeCTO-
MoJIOKeHUst (haiijioB... HO BCe OHU TIOXOKU B CBOEH OCHOBe. BoJibiiiast 4acTh U3 TOTo,
4TO BB y3HAETE O JTI0OOM KOHKPETHOM AUCTPUOYTUBE, IIPUMEHNMA KO BCEM U3 HUX.

AnnapaTHble apXUTEKTYpbl

ABTOPBI TIPAKTUYECKUX PYKOBOJICTB PAHbIIIE UCXOJUJIM M3 TOTO, YTO UUTATEJN

N HCIomb3yoT 060py/loBaHue ¢ apXuTeKTypoii x86. O/IHaK0 ¢ POCTOM MOy IsAp-
HocTu nporteccopoB ARM cutyanust usmennsiach. CoBpeMeHHbIe AUCTPUGY THBbI
Linux nogepskuBaioT GOJIbIIOE KOJINUECTBO AlNAPATHBIX APXUTEKTYP, U B PEIIEl-
te 10.11 BBl y3HaeTe, KaK OIPEJESUTh CBOIO aPXUTEKTYPY. Y BAC HE MOJIYyUUTCs
CIIy4aliHO YCTAaHOBUTH BepcHio Linux He /11 cBOeil apXUTEKTYPBI, TTOCKOJIBKY
IpOIle/ypa YCTAHOBKHU CPa3y JKe MOTEPIUT Heyauy U BbIBeleT cooliieHne 00
omOKe, 0O BSICHSIONTEE TTPUYIHY.

Yeranosounbie 06pasbl Linux pacripocrpansiorest B popmare ISO 9660 1 umeior pac-
HIpeHne * . iso, HaIpuMep ubuntu-20.04.1-desktop-amd64.iso 11 KOMIIBIOTEPOB
C aIrmapaTHoM apXuTeKTypoii Xx86-64 1 ubuntu-20.04.1-1ive-server-armé4.iso 17s
KOMIIBIOTEPOB C amiapaTHO apxuTeKTypoit ARM. DTo ciKaTblii apXuB, COMEPIKAIINIA
1emyio (hailyIoBy1o CUCTEMY M TPOTPaMMY YCTaHOBKH. B mpotiecce ycTaHOBKY OH pac-
MAKOBBIBAETCSI, ¥ BBl MOJKETE BUJIETH BCe (haiibl.

[TepBonauasibHo hopmart *. iso npeanazuauascs st CD u DVD. Korpa-to qucrpu-
Gytusel Linux ymemniaauck Ha oHOM KoMiakT-iucke. (Bosee Toro, Oblin BpeMeHa,



1.1. Bxop B HacTpoiiku BIOS/UEFI 29

KOT/Ia OHU YMeIaJINCh HA HECKOJbKUX 3,5-MI0iMOBBIX anckerax!) CoBpemMeHHble
aucTprOYTHBbI Linux B GOMBITHHCTBE CBOEM CJIMIIIKOM BEJIUKU U YK€ HE YMEIAOTCSI
Ha CD. USB-HakonmTe M neaibHO MOAXOAT /711 yCTAHOBKY Linux, TOCKOJIbKY OHI
HEeagoporme, MHOTOpa3oBbI€ I HAMHOTO 6bICTpee OITUYECKUX HOCUTEJIEH.

1.1. Bxoa B HacTpoiku BIOS/UEFI

3apava
Boiitu B nactpoiiku BIOS /UEFI.

PewweHue

Boiinure B nactpoiiku BIOS/UEFI, naxas 11pu 3airycke COOTBETCTBYIOILYIO KJIaBU-
my Fn. B cucremax Dell, ASUS u Acer sto 06nraH0 F2, a B Lenovo — F1. B apyrux
CHCTEMaX 9TO MOKET OBITh JPyTasi KJIABHUIIA; HATTPUMED, B Psi/ie CUCTEM HCIIOIb3YeTCsI
Delete, 109TOMY 3arJIsIHUTE B JOKYMEHTAIUIO K CBOeMy KoMIlbloTepy. Hekoropsbie
cHCTEMBI COOOMIAIOT, KaKyIO KJIABHUIITY HaKaTh, Ha dKpare 3amycka. dacto TpyaHo
Ha’KaTh KJIABUIILY B HY>KHOE BpeMsl, [I09TOMY HaYMHANTe U IPOI0JIKANTe HAXKUMATh
ee cpasy 10cJie HAKATHsI KHOITKHU IIUTAHMST, KaK eCJIi Obl BbI HAKUMAJIU KHOTIKY BbI-
30Ba indTa, 4ToOBI OH TIPUOHLI OBICTPEE.

Hacrpoiiku UEFI B kask1oM KOMITBIOTEDE BBITIISIAT T0-Pa3HOMY; HATIPUMED, KOMITbIOTE-
PbI KOMITaHUU Lenovo NMeIoT SpKuii 1 XOpoIro opranu3oBanibiii untepdetiic (puc. 1.1).

ThinkPad v

> Baoot
~ Mework oot -
Setup Select top priceity of the Boot Priceity Order whon wakeng from LAN,
~  Boot Mode Diagnastics ~
Al Main [Guick] -
The dhagnostic splash scroon dors not display unless yoo peess Bsc dhring boot
[Diagnorics]
14§ Config Thve dlegrntic spkash scswan ahusys diapiys dharieg ook
s Option key Display E on
@ Dpate/Time
Cheote whethar to thew the option key meszage when the systern i booted.
Tit; ~  Boot device List F1Z Option —
1 Security evice op on
Fi F12 kay b used 1o invoke o popap Boot devics List,
i This cpsticn is wnby awiilable whams s win enters setug,
T2 Restart *~  Doot Order Lock o

Saloct “On” to lock Boot Pricrity Crder.

Lenovo.

Tl General Help B Setup Defaults Fur Mack FI0 Save and Exit

Puc. 1.1. Hactpoiikin UEFI B HoBom Lenovo ThinkPad
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ASRock UEFI B Moeii TecTOBOI cucTeMe BBITIAAUT MpadHo u 6pocko (puc. 1.2).
JTa MaTepUHCKas MJ1aTa peiHa3Havu€eHa /71 TeMepPOB U UMEET MHOKECTBO HACTPOEK
IS pa3roHa Impoliieccopa v IpyTux oNTUMHU3aIuii mpoussoautesbaoct. Ha puc. 1.2
MoKasaH Opaysep MaTepUHCKOI TIaThl; CTOUT HABECTH yKa3aTeslb MBI Ha 060
3JIEMEHT, ¥ BBI TYT JKe MOJIyInTe MH(MOPMAIUIO O HEM.

NSReck UEFI

e T

% Tool m

System Browser %)

| |Descr1 ption
srock System Broy

térview of your ¢
iformation about

DOR3_A2: Corsair 810248 667MHz (DDR3-1333) 9-9-9-24
‘ XNP1.3 Profile 1: 800MHz (DDR3-1600) 9-9-9-24

jurrent setting as user defaults?

Puc. 1.2. bpay3ep matepunckoii nnatbl B ASRock UEFI

KommeHTapuit

Korza Bbl 3arpyskaere KOMIbIOTEp, [I€PBble IPOrPaMMHble MHCTPYKIIUH, KOTOPbIE OH
BBITIOTHSIET, u3Byekaiorcs n3 npommBku BIOS unn UEFI B maTepunckoii ninate.
BIOS — aro crapas cucrema, ucrionbzyemas ¢ 1980 rona. UEFI — ee coBpemennas
3aMeHa, KoTopasi BKJiouaet noep:xkky ycrapesiieit BIOS. ITouTu Bce KOMITbIOTEDHI,
BoInytennbie ocye cepeaunbl 2000-x, umeior UEFT.
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UEFI upepnaraer 60sbiie pyHKinii, uem crapas BIOS, u nHarioMmuHaer HeGOJIBINYIO
OTepaIMoOHHYI0 cucteMy. DKpanbl HacTpoiiku UEFI ynpaBisioT mopsikom 3arpy3Ku,
3arpy30YHBIMHU YCTPOWCTBAMI, TapaMeTPaMiu 6e30IIacHOCTH, 0e30ITaCHOI 3aTPy3KOii,
PasTOHOM, 0TOOPaKEHNEM COCTOSTHUST 0GOPYAOBAHUS U CETH ¥ TIPE/IJTaTal0T MHOKE-
CTBO 1pyrux GyHKIUT.

JlononHutenbHaa uHGopmauua

® JloxyMeHTAaIus /715 MaTePUHCKON TI1aThlI.

@ @®opywm Unified Extensible Firmware Interface (https://uefi.org).

1.2. (KaunBaHue yctaHoBOYHOro o6pasa Linux

3apava

Haiiti u ckagaTh yeranoBounbiit o6pas Linux.

PeweHune

ITpeskie BCero BbI IOJLKHBI TIOHSITh, KAKOU AucTpuOyTB Linux xoresau 6b1 HOmpo6o-
BaTh. ECJI1 BBI He 3HAETE, C YETO HAYATh, TO COBETYIO MOCMOTPETh B ctopoHy Ubuntu
Linux (https://ubuntu.com). ITpekpacHBIM BEIOOPOM /IJist HOBHUYKOB TaKKe CTaHYT
Fedora Linux (https://getfedora.org) u openSUSE Linux (https://opensuse.org).

Korga cxkaunBanue 3aBepnTcs, 06pa3s KeIaTeaIbHO IPOBEPUTD. DTOT BasKHBII MIar
MOMOJKET BaM yOeuThest, 4T0 00pa3 He ObLJI MOBPEK/IEH B IIPOIECCe CKaUNBaHUs U He
6BI]I ITO/IMCHECH T/1€-TO I10 HyTI/I.

Bce mpoussoauTenu aucTpubyTUBOB COMPOBOKIAIOT CBOM YCTAHOBOYHEIE 00pPa3bl
MOANMCAHHBIMU KJIIOYaMU U KOHTPOJIbHBbIMU cymmamu. Ubuntu, manpumep, npes-
JlaraeT MHCTPYKIIMK ¢ KOMAHaMM, KOTOPbIE MOKHO TIPOCTO KOIMPOBATh M BCTABJIATD
B KOMaHAHYIO CTPOKY. OTKpO¥iTe TepMHUHAJ M IIEPEHNTE B KATAJIOT, Ky/Ia BbI CKAuaJIi
o6pas ¢ Ubuntu. ITposepka o6paza Ubuntu 21.04 BEIISANUT CIIeAYIOMIAM 00Pa3oM:

$ echo "fa95fb748b34d470a7cfa5e3clc8falle3e2dc340cd5a60f7ece9dc963ecdf88 \
*ubuntu-21.04-desktop-amd64.iso" | shasum -a 256 --check

ubuntu-21.04-desktop-amd64.iso: OK

Ecau BB yBUIMTE coobuienne shasum: WARNING: 1 computed checksum did NOT match
(BHMIMAHME: 1 Bbruncientas kourpoabHasa cymma HE coBnagaer), saunt, o6pas
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HOBPEsKIEH WJIM Bbl CKOIMPOBAIKM He Ty KOHTPOJbHYIO cymmy. Hare mmpobiema
CBsI3aHa C TIOBPEsKICHIEM 00pasa BO BpeMsT 3arpy3KH, TOITOMY CKadyaiiTe ero CHOBA.

Jpyrue auctpubyTussl Linux mpeaiaraior HEMHOTO MHbBIE METOABI IIPOBEPKH, 110~
3TOMY CJeyiiTe UHCTPYKIIUSIM Ha UX cailiTax.

KommeHTapuii

CymectByer oTanunbiii caiit Distrowatch.com (https://distrowatch.com), rie MOKHO
HO3HAKOMUTHCA ¢ coTHaAME aguctpubytusos Linux. Ha Distrowatch mybaukyercs
6oubie HOBOCTeH 1 nHbopManuy o AucTpubyTuBax Linux, 4yem rae-a1ubo emre.

JlononHutenbHaa uHpopmauma

® man 1 sha256sum

@ Ubuntu Linux (https://ubuntu.com).

@ Fedora Linux (https://getfedora.org).

® openSUSE Linux (https://opensuse.org).

1.3. Co3ganme 3arpy3ouHoro USB-Hakonutena ¢ Linux
c nomowbio UNetbootin

3apaua

Bbl ckauajii ycTaHOBOUHBIN is0-00pas Linux, U Terepb €ro HysKHO 3alicaTh Ha
USB-HakomuTe b, 4TO0bI CO34aTh 3arPy304HbINA HOCHUTE/Ib, Bl [IpeanoYnTaere nH-
CTPYMEHTBHI ¢ rpapuIecKM HHCTPYMEHTOM.

PewieHue

IMonpobyiite UNetbootin (https://oreil.ly/8CXp9) — Universal Netboot Installer. {an-
HbII nHCTpYMeHT paboraet B Linux, macOS u Windows; ¢ ero oMolipio MOKHO CKa-
YaTh M CO3/aTh YCTAHOBOYHBIN AUCK Linux B 106011 13 9THX OIIE€PAIIIOHHBIX CUCTEM.
UNetbootin cozmgaer ycranosounsiii USB-HakonuTe b u3 ckayaHHOro odpasa *. iso,
HO TaKyKe MOXKeT cKauaTb 06pas *.iso cam (puc. 1.3).

B kauectBe HocuTest MOKeT nocykuth USB-HakonuTesb 11060ii emrocTr (60J1b-
e, ueM pasmep (aiisia *. iso, KoHeuro). O6pas * . iso 3aliMeT yCTPOHCTBO LEJUKOM,
[I0TOMY €ro He IIOJIYYUTCS UCIIOIb30BaTh [IJIsl Yero-To ellle, U /I Kaxa0ro daiina
*,iso rpebyercs oraenbHbiii USB-nakonureb.
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UNctbootin

@® Distribution [Xubuntu ~ | |20.04_Live_x64 -

Homepage: https:/www.xubuntu.org
Deseription: Xubuntu Is an officlal Ubuntu derivative featuring the XFCE desktop.

Install Notes: The Live version allows for booting in Live mode, from which the installer can optionally be
launched. The Netinstall version allows for installation over FTP. and can install Kubuntu and other
official Ubuntu derivatives. If you would like to use a pre-downloaded alternate (not desktop) install iso,
use the HdMedla option, and then place the alternate Install iso file on the root directory of your hard
drive or USB drive

(O Diskimage [ISO v ] [ I [I]

Space used to preserve files across reboots (Ubuntu only): [1 0I]Cl| | :] MB

Type: |USB Drive '~ | Drive: |/dev/sdc1 ~|[_ok || cancel |

Pwuc. 1.3. lcnonb3osanue UNethootin
ANd co34aHnA yctaHoBoyHoro USB-HakonuTens ¢ Linux

Ha caiite UNetbootin Bbr HalizieTe Bce HeOOXOANMbBIE MHCTPYKIMK 1 (DA/Ibl /151 CKa-
uynBanust. Hekotopsie auctpubytussl Linux npearaior cou nakersi ¢ UNetbootin,
Ho na caiite UNetbootin Bbl Beeria Haiiziere caMble CBEKIE BEPCUH.

KommeHTapuii

B uucie npyrux WHTEPECHBIX TPUIOKEHUI ¢ TpadhudecKuM nHTEpGheiicoM MOKHO
HazBarb: USB Creator, ISO ITmage Writer u GNOME MultiWriter, nmocientee us
KOTOPBIX MOKET KOIIMPOBaTh 06pasbl cpasy Ha Heckosibko USB-Hakonmreneii.

Korza ycranosounstit USB-HakomuTesnb OyeT co3/1aH, BBl MOKETE TPOCMOTPETD
(aiisbr Ha HeM. ExnHCTBeHHBIN 00pas *.iso pasBopaunBaeTcs B Ieayto daiiro-
BYIO CHCTEMY C MHOKEeCTBOM (DaiiJloB M KaTaJOTOB, KaK B CJAEAYIONIEM TTPUMeEpPE
¢ Ubuntu:

$ 1s -C1 /media/duchess/'Ubuntu 21.04.1 amdé4'/
boot

casper

dists

EFI

install

isolinux

md5sum. txt

pics

pool

preseed

README .diskdefines
ubuntu
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Kaxprit auctpubytus Linux BKIOYAET CBOKO POTPaMMY YCTAHOBKH. BOT, Hatpu-
Mep, yeranoBounbre (aiiisr Fedora:

$ 1s -C1 /media/duchess/Fedora-WS-Live-34-1-6/
EFI

images

isolinux

LiveOS

Bbuio 6b1 xopoio uMers oaun USB-HakonurTesb ¢ Kydeil ycTaHOBOYHBIX (hailioB
Linux, m ecTb MHOXXECTBO TTPOTPAMM, TOMOTAIONINX CO3/1aBaTh TaKMe HAKOIIUTEIH.
A nmpenmountaio nporpammy Ventoy (https://ventoy.net), KoTopast mojiep;KkuBaet
6ouibioe KomdecTBO AuctpuOyTrBoB Linux. Ecth Bepcuu mporpammsl s Linux
1 Windows, 1 ¢ HX OMOIIIBIO0 MOKHO co3/1aBath USB-HaKoOUTEN ¢ yCTAaHOBOUHBIME
obpaszamu Linux jyist 3ammycka live-Bepcwuil 1 JIJist yCTAHOBKHU Ha JKECTKUE TUCKL.

NlononHutenbHasa MHGopmaLms

@ UNetbootin (https://oreil.ly/8CXp9).
® [maBsa9.

® Ventoy (https://ventoy.net).

1.4. Co3paHue ycranoBoyHoro DVD ¢ Linux
cnomoubio K3b

3apaua

Cosnatp ycranoBouHblii DVD ¢ Linux ¢ momonipio m"HCTpyMeHTa ¢ TpahuyecKum
uHTepdeiicom.

PewweHue

Ncnompayiite K3b (KDE Burn Baby Burn). K3b — aro npunosxkenue mist Linux
¢ rpaduuecknm naTepdeticom ast 3amcu CD/DVD.

Ecum y Bac set cucrembl Linux, To uctosib3yiite Jio0OyIo APYryio MporpamMMy 3aiiucu
ob6pasos ISO 9660 na CD/DVD. Beibpannast BaMu IIporpaMma J0JKHA TOIIePKU-
BaTh OIEPaIio, 0603HAYAEMYTO €10 KaK «3aIiCcaTh CYHIECTBYIONNI 06pas Ha TUCK».
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1.4. Co3paHme yctaHoBoYHoro DVD ¢ Linux ¢ nomolwbto K3b

3amycrus K3b, Bb yBupnTe 0KHO, Kak mokazano Ha puc. 1.4. Hakmure kHONKY Burn
Image (3anucarb 06pa3) u 0OpaTuTe BHUMAHKE HA OATBEPKAEHNIE B IEBOM HUK-
HeM yriy — Haamuch Write an ISO 9660 ... image to an optical disk (3ammcatsh 06pas
ISO 9660 ... na onrTrueckuit 1UCK).

= K3b - The CD and DVD Kreator — K3b + - + %
File Project Device Settings Help
[®New Project _ [g§0 & Copy Medium... » kvm-lsos
p . )
B chess &» Format/Erase rewritable disk... T Al Files a I' ‘ ﬁ
* I claws-mal it [ MX13.2_x64.is0
* W coding @ Rip Audio CD... @ openSUSE-Leap-15.0-DVD-x86_64.iso
* & Desktop @ Rip Video CD... i386.is0 & openSUSE-Leap-15.1-DVD-x86_64.is0
: :E“‘“TE’:S 78 Rip Video DVD... lx86 64-33-1.20s0  [@ openSUSE-Leap-15.2-DVD-xB6_64.is0
ownloacds . 64-33-1.2.is0 @ openSUSE-Tumbleweed-DVD-x86_64-1

ot [E] Fedora-Workstation-34-1.2-x86_64-CHECKSUM [ pelinuxos64-MATE-2020.05.is0

» Bfoo [ Fedora-Workstation-Live-x86_64-32-1.6.is0 @ pop-0s5_20.04_amdb&4_intel_B.iso

» B games |¥ Fedora-Workstation-Live-x86_64-34-1.2 Is0 |7 systemrescue-8.00-amd64.Iso

* [ kdenilve @ linuxmint-20-cinnamon-64bit.iso [ ubuntu-20.04.1-desktop-amdéd.iso

-||4] [ I*
Welcome to K3b - The CD, DVD, and Blu-ray Kreator
& % %
. New Data Project New Audio CD Project Copy Medium...
] More actlons... |

K3b 20.12.3 Copyright @ 1998-2018 K3b authors
o — ——
Write an 150 9660, cue/bin, or cdrecord clone image to an optical disc Temp:E225TiB/3.6TIB  K3b 20,123

Puc. 1.4. Co3panue yctaHoBouHoro DVD ¢ nomowypio K3b

Ha cnenyiomem skpare (puc. 1.5) B pacKpbIBAIOIIEMCST CITUCKE BBEPXY CJIEBA BbI-
GepuTe cBOit 00pas *.iso. 3aTeM BBepXy clipaBa BbiOepuTe I1SO 9660 filesystem image
(O6pas daiinosoii cucremsl ISO 9660). Buusy Ha Briaake Settings (Hactpoiiku)
ycranoBure diaxox Verify written data (IIpoBeputh 3anucannbie janHeie). B aTom
cJIy4ae IIPOrpaMMa BBIYUCIUT KOHTPOIBHYIO CyMMY IIOCIE 3aICh 00pas3a U CPaBHUT
ee ¢ KOHTPOJIbHOI CyMMOIT HCXOIHOTO 06pasa *.iso. ITO Ba)KHBIN 1I1ar, TOCKOJIBKY
HECOBITIABITNE KOHTPOJbHBIE CYMMBI O3HAYAIOT, YTO JMCK MOBPEK/IEH U €TO HEJb3s
HCTIOJIb30BATD JIJIST YCTAHOBKU.

Korma muck 6leeT YCIIENIHO 3allncCaH, Bbl YBUANUTE COO6H.I€HI/IG (6] 6JIaI‘OHO]Iy‘~IHOM
3aBepHIeHNH, KaK ITOKa3aHO Ha PHC. 1.6. Eciu B Iporiecce 3altnCt BOSHUKHYT KaKue-
1mbo OH_II/I6KI/I, TO Ha 9KpaHe MOABATCA TTOJIE3HbIE COO6III€HI/IH.
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v Burn Image — K3b + %
|@.’ o Burn Image ise cuetoc 5§E|
Image to Burn Image Type
flora-Everything-netinst-x86_64-33-1.2is0 | - | [&] | [Auto Detection -
Filesize: 686.0 MIB 0
System Id: -
Volume Id: Fedora-E-dvd-x86_84-33
Valume Set Id: -
Publisher Id: -

Preparer Id: XORRIS0-1.5.2 2019.10.26.180001, LIBISOBURN-1.5.2, LIBISOFS-1.5.2, ...
Application Id:
MD5 Sumn: @ 64c1af3d92e102e382c1d994d7d1c087 =

Burn Medium

|Empty DVD-R medi ~ | Speed: | Auto '|-

Settings | Advanced

Writing Mode Settings

Auto -| | Osimulate
i:op;,, Verify written data
@ [E
== ol

Pwuc. 1.5. Hactpoiika 3anucu

- (100%) Burning ISO 9660 Image — K3b + X

wd°7 Burning ISO 9660 Image

-~ Fedora-Everything-netinst-x86_64-33-1.2.iso (686.0 MiB)

@ Using growisofs 7.1 - Copyright © Andy Polyakov <appro@fy.chalmers.se> |~
@ starting disc write... m
[ ] Writing speed: 73,734 KB/s (16.4x)

@ Flushing the cache may take some time.
+ Writing successfully completed

@ Reading with sector slze 2,048.

+ Written data verified.

Success.

Elapsed time: 00:03:49

100%

Overall progress: 685.0 MiB of 685.0 MiB

Writer: ATAPI iHAS424 B |

Estimated writing speed: | Software buffer: “

11911 KB/s (8.6x) Device buffer:

3 I@gose I! Show Debugging Output ‘

Puc. 1.6. YcnewHo!
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KommeHTapuit

Brasero u XFBurn — eine Ba otsimunbix Linux-nipuioskenus piist 3anmucu CD/DVD.
Onu umeior 6osiee npoctoii uarepdetic, uem K3b, Ho 0bmasaror 10CTaTOUHO MUPO-
KMM HaOOPOM (DYHKI[HIA.

Mup TexHoJoruii GBICTPO MeHsIETCsT. BCero HECKOIBKO JIET HA3a/l S YaCTO T0JIb30-
Basiacb CD u DVD. 3artem poinok 3axBarusiv USB-nakomuTeu, u 51 y;Kke MHOTO JIET
He 3aliChIBaJIa JIMCKHU, IT0KA He MPUCTYINJIA K HATTUCAHUIO 9TOM TJIABbI.

B nacrosiee Bpems nipoussogutesn crapaiorcs, 4rodst CD u DVD yiwim B HebObiTHe,
OTKa3bIBasICh BCTaBATh TpuBobl CD/DVD B cBon KoMIbioTepsl. OHAKO 9TO CO-
BCeM He TpobJieMa, TIOCKOJIBKY Beera MoskHO mpuobpectu Braentaunii USB-tpusos
CD/DVD. Mo:xHo faske HAMTH TPUBOJIBI C TUTAHUEM OT ITUHBI, /715 TIOJIKJTIOUEHN S
KOTOPBIX ZI0cTaTouHO oHoro USB-kabesst, 1 HeT HeoOXOAUMOCTH BO3UTHCS ¢ Kabe-
JieM TiTaHus. B HacTosIee BpeMs IPOI0JIKAOT BbillyckaThbest bosBatku CD/DVD
XOPOLIero KayecTBa, TaK 4TO €CJIM Bbl IIPe/IIIOYNTAeTe ONITUYeCKUe JUCKH, TO OHU
CTaHyT JIJI BAC HAJIEKHBIM BEIGOPOM.

JlononHutenbHaa uHGopmauua

® K3b (https://oreil.ly/MImXF).
® Brasero (https://oreil.ly/a9Dxx).

1.5. Co3panue 3arpy3outoro (D/DVD
C NOMOLLbI0 KOMaHAbl wodim

3agava

Cosnarb 3arpy3ounbiit CD/DVD ¢ moMolIibio KOMaHHON CTPOKH.

PeweHune

[MompobyiiTe KomManay wodim. O6LIYHO MPUBOJ ONTUYECKUX THUCKOB JOCTYTICH
yepe3 CUMBOJIMYECKYIO CChIIKY /dev/cdrom, ykaspiBaolyio Ha /dev/sro. Vc-
M0JIb3yIiTEe CUMBOJINYECKYIO CCHIIKY, TIOCKOJIBKY /IJIs Hee HAaCTPOEHbI ITPaBUJIbHbIE
paspenieHus:

$ 1s -1 /dev | grep cdr
Irwxrwxrwx 1 root root 3 Mar 7 12:38 cdrom -> sre
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Irwxrwxrwx 1 root root 3 Mar 7 12:38 cdrw -> sre
crw-rw----+ 1 root cdrom 21, 2 Mar 7 08:34 sg2
brw-rw----+ 1 root cdrom 11, © Mar 7 12:57 sr@

W cxonupyiiTe CBOIl ycTaHOBOYHBIN 06pa3 Ha JAMCK:

$ wodim dev=/dev/cdrom -v ubuntu-21.04-desktop-amdé4.iso

KommeHTapuit

B npumepe BpiBosa KOMaH/bI 1s -1 BbIllle MOXHO BUETh ycTpoiicTBa sg2 u st0.
YeTpoiceTBO $g2 — 9TO CUMBOJIBHOE YCTPOHCTBO, a st0 — Giounoe. CUMBOJIbHbBIE
YCTPOMCTBA OTKPBIBAIOT MPAMON OCTYT K arilapaTHLIM YCTPOMCTBaM 4yepes Jipaii-
BepbI B sijipe. Biioutbie — moziepskuBaoT Oyhepru3oBaHHbII JOCTYII K ATllTaPaTHBIM
YCTpOHiCTBaM 4yepes3 pasHble IPOTpaMMbl, KOTOPbIE BBITTOJIHSIOT Ollepalluy YTeHUsT
1 3anucu ¢ pusndeckumu HocutesssMu. [1osib3oBaTesn B3auMoIeCTBYIOT C yCTPOIi-
cTBaMU XpaHeHwus, TakuMu kak DV D u jkecTKue TUCKH, Yepes ApaiiBepbl GIOUHBIX
ycTpoiicTB B simpe. CTIMCOK UCTIOTb3YEMBIX MOYJIEH s1/1pa, YIIPABJISIONINX CUMBOJIb-
HBIMU 1 GJIOYHBIME YCTPOHCTBAMU, MOJKHO YBU/IETD B hailie /boot/config-*.

JlononHutenbHaa uHGpopmauma

® man 1 wodim

1.6. Co3ganue ycraHoBoyHoro USB-Hocutend ¢ Linux
C nomoLLblo KomaHab! dd

3apava

Cosznartb yecranoBounbiit USB-HocuTe b ¢ TOMONIBIO KOMAH/ITHOM CTPOKH, HE UCTIOJIb-
3ys MHCTPYMEHTHI ¢ TpachuiyeckuM nHTepdeiicom.

PeweHune

Vcnoabayiite komany dd, KoTopast UMeeTcst BO Beex Bepeusix Linux u Beszie pabo-
TaeT OJJMHAKOBO.

Cuayvasia onpeniesiite uMs ycrporictsa cBoero USB-HakonmnTe s ¢ HOMOTIHIO KOMaH-
1Bl 1sblk, 4T0OBI CKOTIMPOBATh 0OPa3 Ha PABUJILHOE YCTPOUCTBO. B MoeM ciryuae,
Kak 1mokazano ke, USB-HakommTeseM aBiseTcst yCTpoicTBo /dev/sdb:
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$ 1sblk -o NAME,FSTYPE,LABEL,MOUNTPOINT

NAME FSTYPE LABEL MOUNTPOINT
sda

f—sdal vfat /boot/efi
f—sda2 xfs osusel5-2 /boot
f—sda3 xfs /

f—sdad xfs /home
L-sda5 swap [SWAP]
sdb

L—sdbl xfs 32gbusb

sroe

Cuemytommast Komanza cosgact ycranopoutbiii USB-HocuTe b 1 0TOOpa3UT X071 [1POo-
1ecca KOITMPOBAHMS:

$ sudo dd status=progress if=ubuntu-20.04.1-LTS-desktop-amd64.iso of=/dev/sdb
211509760 bytes (212 MB, 202 MiB) copied, 63 s, 3.4 MB/s

Komposanue 3aiiMeT HeCKOTBKO MUHYT, U B KOHIIE OY/IET BHIBEIEHO:

2782257664 bytes (2.8 GB, 2.6 GiB) copied, 484 s, 5.7 MB/s
5439488+0 records in

5439488+0 records out

2785017856 bytes (2.8 GB, 2.6 GiB) copied, 484.144 s, 5.8 MB/s

W3BaexnTe HAKOMUTEIb, 3aT€M CHOBA BCTaBbTe ero B opT USB u mocMoTpuTe, Kakue
(haiinb na nem xpansrcs. Ha puc. 1.7 ipesicTaBieHO COEP;KUMOE HAKOTUTEIS TT0CJIe
samucu yctaHoBouHoro o6pasa Ubuntu Linux, mokasautoe B aucnerdepe (haiiios
Thunar.

!mediafduchessPUbuntu 20.04.1 LTS amdé4/

= EEEE

: dists pics pool preseed
boot casper EFI install

isolinux ubuntu README diskdef mdSsum.txt
ines

Puc. 1.7. Oaitnbl u3 yctaHoBouHoro o6pasa Ubuntu Linux Ubuntu Linux,
noKasaHHble B Aucnetyepe daiinos Thunar
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Daiinbl OTMEYEHBI 3HAYKAMU 3aKPBITBIX 3aMKOB, TOCKOJIbKY ycTaHoBumk Ubuntu
uctosbayer (aiinosyio cucremy SquashFS, noctyinyio Tosibko ais urenns. Maiiibt
MOJKHO YUTaTb, HO HEJIb3A YIAIATD NI U3MEHATD.

YcranoBounbiii USB-HakomnuTe /b TOTOB K UCIIOJIb30BAHUIO.

KommeHTapwmit

Bo160p IpaBUIbHOTO YCTPORCTBA A1 KOMPOBAHK YCTAHOBOUHBIX (hailIoB — upes-
BBIYAITHO Ba)KHBII 11ar. B nmpumepe BbIBoa KOMaH/Ibl 1sblk BbIIIE MPUCYTCTBYIOT
TOJIBKO JiBa ycTpoiicTBa xpanenus. OOpaTure BHUMaHue Ha cToji0er LABEL (MeTka);
BBI MOJKETE T0OABJISITH METKH K CBOUM (hailJIOBBIM CHCTEMaM, YTOOBI 3HATD, KAKUE 3TO
cuctembl. (CM. perienT 9.2 1 perenTsl co3aanust ailToBbIx cucrem B rirase 11, aTo6b!
y3HaTh, KaK 100aBJIATh METKH K (DallJIOBBIM CHCTEMAM.)

WHcTpyMeHThI ¢ rpaduyeckuM nHTepdeRcoM yaoOHbL, HO S IPEAIOUNTAI0 KOMAHILY
dd, TOCKOJIBKY OHa TIpOCcTa U Ha/lexkHa. Ha3zanne dd BO3HUKIIO KaK COKpAIIeHue OT
Disk Duplicator. 3to ogHa us cambix crapbix komans GNU, BXOASLIMX B COCTAB
naxera GNU coreutils, KoTOPBII CyILIECTBYET C MOMEHTa BOSHUKHOBEHMs Linux.

JlononHutenbHaa uHGopmauua

® man1dd

1.7. Npocraa ycraHoBka Ubuntu

3apava

BoinosnuTs npoctyio yeranosky Ubuntu. s 9T0ro y Bac 10JKeH ObITh TOTOB yCTa-
HOBOUHBIN HOCUTEJIb U BbI JIOJIKHBI 3HATH, KaK ¢ HETO 3arpy3uTtbes. Ha koMiibiorepe
HeT HUYEro, 9To TpeboBaIoch Obl COXPAHUTh, I0aToMy Ubuntu MOXKeT 3aHATH BeCh
JKECTKUM JTUCK.

PewieHune

Caemyronuit mpumMep AEMOHCTPUPYET OBICTPYIO 1 TPocTyio yetanoBky Ubuntu
Linux 21.04 (Hirsute Hippo'). Bcem Boinmyckam Ubuntu zaiorcest ajibrepHaTUBHbIE
HAa3BaHUST JKUBOTHBIX.

! Ilepcrucrsiii Geremor.
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BeraBbTe ycTaHOBOUYHBIN HOCUTEIH, BKIIOUUTE KOMITBIOTEP 1 OTKPOITE 3aTPy30UHOE
MEHIO B CBoeil crcteMe. Beibepute 3arpysKky ¢ ycTaHoBOUHOTO Hocurelist (puc. 1.8).

Boot mode is set to: UEFI; Secure Boot: OFF

LEGACY BOOT:

SAMSUNG SSD SHMB71 2.5 7mm

ST1000DMO03-15B102

PO: PLDS DVD+/-RHW DH-1BRES
UEFI BOOT:

Hindows Boot Man Tl

UEFI: 1000DMO03-15B102
OTHER OPTIONS:

BIOS Setup

h Updat

ne BIOS Extension (MEBx)

Pwuc. 1.8. 3arpy3ka ¢ yctaHoBouHoro USB-Hakonutens

Bce meHio UEFI BbirnapaT no-pasHomy

Oxpawnbl ¢ Hactpoiikamu UEFI pasubix mponsBoputeseil BBITISIAAT TO-Pa3HOMY.
Ha cHuMKe 9KpaHa, IPeACTaBIeHHOM BbIITie, H300pakeHa CTPaHuIa ¢ HACTPOU-
xamu UEFI B kommpiorepe Dell.

Korma nosisurcst Merto sarpysunka GRUB, ocTaBbTe BBIOpaHHBIM BAPHAHT 110 YMOJI-
yanuio. /I Ubuntu 21.04 1o BapuanT Ubuntu (puc. 1.9).

GNU GHUBE wersion £.094

Ubuntu

Ubunlu (safe yraphics)

DEH install (for manulacturers)
Test memory

Use the t and { keys to select which entry is highlighted.
Press enter to boot the selected 0%, ‘e’ to edit the commands

before booting or “c’ for a command-line.

Puc. 1.9. MeHto 3arpy3unka GRUB yctaHoBoyHoro o6pasa Ubuntu
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Jlasiee BaM Oy ieT peJIIoKEHO BHIOPATh OJIMH U3 BYX BapuauToB: Try Ubuntu (TTompo-
6osats Ubuntu) u Install Ubuntu (Y crarosuts Ubuntu). ITpu BeiGope epBoro Bapu-
anTa samycrurcs live-sepcust Ubuntu, a ecsin BBIOpaTh BTOPOil BAPHAHT, TO OTKPOETCST
OKHO mporpammbl yetaHoBku (prc. 1.10). HeBaskHo, Kakoil BApHAHT BBl BbIOEpETE,
MOCKOJIbKY IIPU BBIGOPE MEPBOr0O BapHaHTa Ha paboyeM CToJie OCTaHeTC st OOJIbIast
KHOTIKA, Ha)KaThe KOTOPOI1 3aITyCKaeT YCTaHOBKY.

Install X

Welcome

English

Espafiol o
Esperanto
Euskara
Frangais
Gaellge
Galego
_—— e

Hrvatski

islenska

Italiane Try Ubuntu Install Ubuntu |

Kurdi ———— ————————

Latwiski

Lietuvitkal You can try Ubuntu without making any changes to your computer, directly from this CD.

Magyar Or If you're ready, you can install Ubuntu alengside (or instead of) your current operating system. This shouldn't
Nederlands take Loo long.

Mo localization (UTF-8)

Morsk bokmal ‘You may wish to read the release notes.

eCOCO0C0

Puc. 1.10. Boibop u3 gByx BapuaTos: Try Ubuntu (lonpo6osatb Ubuntu)
n Install Ubuntu (YctaHosutb Ubuntu)

Korna YCTaHOBKa 6yaeT 3allylieHa, IporpaMMa ITPpOBEJIET BaC 4€PeE3 HECKOJIbKO IIaroB.
CnauaJsia oHa IMPEAJIOKUT BaM BbI6paTb SI3BIK 1 PACKJIAIKY KJIaBUATYyPBbI.

3areM, ecii Ha KOMIIboTepe nMeeTcst GeCIpOBOIHON ceTeBoil nHTepdeiic, mpe-
JIOKUT HACTPOUTH €T0, He JOKU/IASCh 3aBEPIIEHNS] YCTAHOBKHY.

Ianee BaM OyJeT MPeJIOKEHO HACTPOUTH HEKOTOPBIE MTapaMeTphl YCTAaHOBKU.
Ha skpane Updates and other software (OOHOBJIEHNUS 1 APyroe MporpaMMHoe 0be-
criedenure) Boibepute BapuanT Normal installation (O0brunast ycranoska) (puc. 1.11).

Ha cienyiomem asxpane Boibepure Erase disk and install Ubuntu (OuncTuth auck

u ycranoButh Ubuntu), a 3atem Haskmure kHONKY Install Now (¥ craHOBUTH cefiuac)
(puc. 1.12).
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Updates and other software

What apps would you like to install to start with?
@ Normal installation
weh browser, utilites, affice software, games, and media players.
() Minimal installation
‘web browser and basle utilitles.
Other optlons
[C) pownload updates while installing Ubuntu

This saves time after installation.

[ install third-party software For graphics and WI-F1 hardware and additional media Farmats

This software is subject to license terms included with its documentation. Seme is proprietary.

Quit | | pack Continue

(B N N NORONe]

Puc. 1.11. BuibpaH Bapuant Normal installation
(06b1uHasA ycTaHoBKa)

install x

Installation type

This computer currently has no detected operating systems. What would you like to do?
© Erase disk and install Ubuntu
Warning: This will delete oll your programs, documents, phetos, music, and any other files in ofl operating systems.
| Advanced Features... | None selected

() Something else
¥ou can create or resize partitions yourself, or choose multiple partitions For Ubuntuw.

Puc. 1.12. Bbibpan BapuaHT Erase disk and install Ubuntu
(Quuctutb auck u yctaHoBuTb Ubuntu)

Ha caierytomem sxpane B otBeT Ha Boripoc Write the changes to disk? (3amnucaTh namene-
HYsE Ha JICK? ) HaxkMuTe KHOTIKY Continue (ITpozoskuTs). [lanee 6yaet npeaiokeHo
ellle HeCKOJIbKO 9KPaHOB: JIJIsI HACTPOMKU 4acOBOTO 11051Ca, CO3/[aHusI 110JIb30BaTEJIs,
MapOoJIst ¥ UMEHU XOCTa, MOCJIe Yer0 HAUHETCsT COOCTBEHHO yCTaHOBKA. Bam He Tpe-
Gyercst 4To-1O0 JeIaTh 10 OKOHYAHMS yCTaHOBKHU. KOr/ia ycTaHOBKA 3aBEPIITUTCS,
B OTBET Ha TPe/JIOKeHNEe Mepe3anyCTUTh KOMIIbIOTepD U3BJIEKNTE YCTAaHOBOUHBIHN
HOCHTENb U HajkMuTe KiaBumry Enter. TTocse mepesamycka Bam OyIeT TPEIOKEHO
3a/[aTh HECKOJIBKO JIOTIOJHUTEIbHBIX HACTPOEK, ITOCJIE YeTO Bbl CMOKETE TIOIKCIIEPU-
MEHTHPOBATh CO CBoell cBeskeycranoBieHHoit Ubuntu Linux.
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KommeHTapuit

BosbimnceTBo ainctpubyTuBoB Linux MMEIOT MOX0KUI TPOIECC YCTAHOBKU: 3aTPy3-
Ka C YCTAHOBOYHOTO HOCHTEJIsI, BLIOOP MPOCTON WJIM HECTAHAAPTHOM yCTAHOBKH.
Hexoropsie aucTpubyTHBBI POCAT OTBETUTH HA BCE BOTPOCH! (TaKkie KakK BBOJ
MMEHH I10JIb30BaTesIsl U 11apoJid) Iepejl yCTaHOBKOM; Apyrue — 1ocJje 11epBoi
nepe3arpysKr.

ITporpammbr yeTaHOBKH Linux 0OBIMHO UMEIOT KHOTIKY BO3BPATa, IaBast BOSMOKHOCTh
BEpPHYTBCS Ha3a/l U U3BMEHUTH HacTpoiku. IIpoiierypy ycTaHOBKM MOKHO ITpepBaTh
B J1000I MOMEHT; IIPaB/Ia, IIPU 9TOM CUCTEMA MOKET OCTAThC B COCTOSIHUM, HEIIPU-
TOZHOM JId NCITIOJIb30BaHMA. B aTom HeT HUUero CTPAIIHOTO, ITOCKOJIbKY YCTaHOBKY
MO>KHO 3aIyCTUTh CHOBA M ITPONUTH BCIO MPOIELYPY 0 KOHIIA.

Bbi MoskeTe TiepeycTaHaBIMBaTh CUCTEMY CTOJIBKO Pas, CKOJIbKO 3aXOTUTE, HE BOJTHY -
SICh O JIMIIEH3MOHHBIX KJI0YaX, 32 UCKJIHOYEHHEM KOPIIOPATUBHBIX AUCTPUOYTHBOB,
JUIST yCTaHOBKH KOTOPBIX TpeOytoTes peructpannontbie kiaoun (Red Hat, SUSE nim
Ubuntu ¢ miatHoi moaepxKoil ).

JlononHutenbHaa uHPpopmauma

e Jloxymenranus g Ubuntu (https://help.ubuntu.com).

1.8. Hactpoiika guckoBbIX pa3genos

3apava

PeamuzoBaTh cBOIO CXEMY pa3/1ey0oB JKECTKOTO JUCKaA.

PewweHue

B sToM perternite Mbl BepHeMcst K ipuMepy ycranosku Ubuntu us pererira 1.7 u pea-
JIN3yeM CBOIO CXeMY Pa3/IesIOB JKeCTKOTO JUCKa.

Becb guck 6yaet ouniyeH

B atom periernire OyieT cosjiana HoBast TabJIMIA PA3/IETOB JKECTKOTO [IMCKA, a BCe
N IIPEKHEe €ro COAEPKUMOE — CTEPTO.
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Pas3buts AUCK Ha pasjiesibl MOKHO pasHbIMU criocobamu. B Tabu. 1.1 mokaszaHa cxe-
Ma JIeJIEHUS, KOTOPYIO S TPEIIIOYNTAI0 MCIIOIb30BaTh Ha CBOUX PabOUMX CTAHIIMSX
¢ Linux.

Ta6nuua 1.1. llpumep cxembl pa3zenoB Aucka

Wmsa paspena Tun daitnoBoi cucrembl Touka MOHTUPOBaHUA
/dev/sdal extd /boot

/dev/sda2 ext4 /

/dev/sda3 extd /home

/dev/sdad ext4 /tmp

/dev/sda5 extd Ivar

/dev/sda6 swap

Joiins mo sxpana Installation Type (Tun ycranoBkw ), BbiGepure Something else (JIpyroii
BapUaHT), YTOOBI TIPOAOJIKUTH YCTAHOBKY 110 HecTaHAapTHoMy 1yt (puc. 1.13).

Installation type

This computer currently has no detected operating systems. What would you like to do?
() Erase disk and install Ubuntu
Warning: This will delete all your programs, documents, photos, music, and any other Files in all operating systems.
Advanced features... | None selected

0 something else
You can creake or resize partitions yourself, or choose multiple partitions For Ubuntu.

Puc. 1.13. Bbibop Tvna yctraHoBKM

Korma oTkpoercst akpaH co CIUCKOM Pa3/iesioB Ha JIMCKe, OUUCTUTE BeCh IMCK, HAXKaB
kHOMKy New Partition Table (Hoast tabsuiia paszesio). [Tociie 5TOro OTKpoeTcst 9KpaH,
nzo6paxeHHbiil Ha puc. 1.14.

Jlist co3manms HOBOTO pasfiesia MEeTKHUTE Ha CTPOKe free space (cBOOOAHOE MeCTO),
TakM 00pa3oM BLIOPAB €€, 3aTeM HaKMUTE KHOTKY CO 3HAUKOM <ILITIOC, +, YTOObI
1m06aBUTH HOBBII pasfes. B OTKpBIBIIEMCST AMaiore YKasKUTe pasMep pasjieia, THIT
(hailsioBoii crcTeMbl 1 TOYKY MoHTHpOBaHwust. Harpumep, Ha puc. 1.15 mokaszano, kak
3aIIOJHUTH TI0JIsI AUaIora, YToObl co31aTh paszies pasmepom 500 MoaiiT, KoTopblii
MOHTHUPYETCS B KaTaJor /boot.
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Installation type

[ free space
161.1GB

Device Type Mount point Format? Size Used System ‘
fdevfsda

free space [ ] 161061 MB

| t —I Change... | | New Partition Table... [ Revert |

Device for boot loader installation:

[ Jdevjsda ATA GEMU HARDDISK (161.1 GB) v |

| Quit H Back | Install Mow |

2000000

Puc. 1.14. (o3naHue HOBO TabnuLbl pa3fenoB

Create partition

Size: 500 —  + |MB

Type for the new partition: @ Primary
(O Logical
Location For the new partition: @ Beginning of this space

() End of this space

Use as: l Ext4 journaling File system ~ l

Mount point: l /boot | ~ I

EOE

Pwmc. 1.15. Co3gaHue 3arpy30uHoro pasgena

ITpomoskaiiTe meKaTh Ha CTpOKe free space (CBOOOIHOE MECTO) M Ha KHOITKE CO 3HAY-
KOM +, TIOKa He co3fanuTe Bee padzaessl. Ha puc. 1.16 mokazan KOHEUHBIH pe3yJibTaT:
371eCh CO3/IaHBI Pa3/iesibl s (hailIOBBIX CUCTEM /boot, /home, /var, /tmp, a TakKe
pasjiest mojIKayKy (swap).
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Installation type

[ free space [ sdat (ext4) M sda2 (ext4) M sda3 (ext4) O sdad(extd) B sdas (ext4) B sdaé (linux-swap) [ free space
1.0 MB 299.1 MR 20068 75.0C8 20.0GR 200 0GR 10.0 GR 1S.6GR

Device Type Mount point Format? Size Used System
fdevfsdal ext4 [bool 438 MB  unknown
[dev/sdaz exta [ 19999 MB unknown

<R

fdevfsda3 extd [home ) 75000 MB unknown
Jdevjsdaa exta jtmp | 19999 MB unknown
fdevfsdas extd fvar ) 18999 MB unknown
Jdevjsdae swap [l 10000MB unknown
[+ | — | Change... | Mew Partition Table... l Revert |

Device for boot loader installation:

| Jdevfsda ATA QEMU HARDDISK (161.1 GE) w |

| Quit || Back || IniEaI.lNuwl

eeeeeCCOC

Puc. 1.16. Pa3enbl 03aHbl, M MOXHO NPOJOSXKATD YCTAaHOBKY

Bbi6op paspenoB gns popmaTupoBaHus

OG6pature Baumanue Ha (aasxkku Format? (Dopmaruposars?) B Tabumie co
CITMCKOM pas3jiesioB. Bce BHOBB co3/iaBaeMble pasjiedibl cienyet hopMaTupoBaTh
B BBIOPAHHY0 (hallJIOBYO CHCTEMY.

KommeHTapuit

B atoMm petierre Bee paszesibl hopMaTupyoTes B hailiosoii cucteme Ext4, Ho BooO1ie
MO3KHO UCTIOJIb30BATh JII0ObIE (DAIJIOBBIE CUCTEMBI, KAKHE 3aX0TUTE; IOTIOJHUTEIbHBIE
noapobHocTH ¢M. B riase 11.

JluckoBbIe pa3/iesibl MOXOXKK HA TPYIITY OT/I€TbHBIX (DU3NYECKUX TUCKOB. Kakabiii 13
HUX HE3aBUCUM 1 MOKET UMETh CBOIO (hailioByio cucteMy. Boibupaembie (aiiniosbie
CUCTEMBI U UX pa3Mepbl 3aBUCAT OT NpeJHa3HauYeHusT cucteMbl. Ecaim BaM HY>KHO
MHOI'O MeCTa JiJIsd XpaHeHHs AaHHbIX, TO pas3ell [ KaTajora /home 10JKeH ObITh
GOJIBIIUM. DTO MOKET ObITh JasKe OTAENbHbII AUCK.

Cosanue oTeIbHOTO pasjie/ia s /boot yIIpoIaer yipaBJieHne MyJIbTH3arpy304-
HBIMU CHCTEMaMHU, MOCKOJIBKY OT/EJISET 3arpy304Hble (hailiibl OT yCTaHABINBACMBIX
onepaimonHbix crcrem; 500 MbaiiT 6osiee yeM 10CTaTOUHO.
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Co3zanue oT/1e;TbHOTO pa3jiesia JIJisi KOPHeBoil (DailioBoii cCTeMbI / YIIPOTIAET BOC-
CTaHOBJIEHMe WK 3aMeHy siapa Linux. [l 6osbinacTa quctpubytusos 30 Toaiir
GoJiee 4eM JIOCTATOUHO, 32 UCKJIIOUEHUEM CJIyYaeB, KOTAa UCIIO/b3yeTcs (ailioBast
crcrema Btrfs — B aTom ciryydae caemyer Bbienuts 60 [6aiit, 4ToObI UMETH 10CTATOYHO
MeCTa JIJISI XpPaHEHHs MOMEHTAJIbHBIX CHUMKOB (haiiJIOBON CHCTEMBI.

Katasior /home jKeJIaTe/IbHO IIOMECTUTh B OTAEIbHBINA pasies, YToObl H30IMPOBaTh
€ro OT KOPHEBOU (hailJIoBOI CUCTEMBI 1 UMETh BO3MOKHOCTh MIEPEYCTAHABINBATH
Linux, me Kacasich aToro Karajora. bojee Toro, ero MoKHO ga:Ke IIOMECTUTH Ha OT-
JIeJIbHBIN JINCK.

Katasorn /var 1 /tmp MOTYT 3alIOTHSTBCSI HEKOHTPOJIMPYEMBIMH TTpotieccamn. Pasme-
IEHVE X B OT/IEJIbHBIX Pasziesiax MpeIoTBPAIaeT OTPUIATETbHOE BIUSTHAE BEPOSITHBIX
cboes Ha apyrue daiinobbie cucteMbl. S 00bIYHO BbIeIsA0 g Hux 1o 20 T6aiit, Ho
Ha BBICOKOHATPYKEHHBIX CEPBEPAX AT PA3/IeJIbl JIOJKHBI OBITH GOJIbIIE.

COBZ[aHI/Ie pa3zaesia MmoAKa4YK1u pa3MepoM, paBHbIM O6'beMy OHepaTI/IBHOﬁ maMATH,
ITO3BOJISAET OPraHn30BaTh IIPUOCTAHOBKY C COXpaHEHUEM Ha JUCK.

JlononHutenbHaa uHpopmauma

o [loxpazmen «Kommentapuii» B perienite 3.9, MOCBSAIIEHHBIN PesKUMaM OKUTAHWS
U CcHA.

® [asaS8.

® [asa9.

1.9. CoxpaHeHue CyLLeCTBYOLLNX pa3aenoB

3apava

Ha nucke umeercs oTe/IbHbIN pas/iest Ui Katajaora /home, M €ro Hy>KHO COXPaHUTD
mocJie iepeycTaHoBKM Linux.

PeweHune

B penenrax 1.7 u 1.8 MbI IOJHOCTHIO OYUCTHIIN JUCK, CO3/IaB HOBYIO TabJIMILy pas-
nenoB. Ho eciit y Bac ecTh pasjiesibl, KOTOPbIe Bbl XOTUTE COXPAHUTH, TAKHE KAK
/home mjiu J110601 APYroil 00U KaTalor, TO BMECTO TOI0, YTOObI CO3/1aBaTh HOBYIO
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TaOJIUILY PA3/IeNIoB, CJIEAYeT OTPEAaKTUPOBATD CYIIECTBYOIINE pas/esbl. [Ipu aToM
MOJKHO YAQJISTh CYHIECTBYIONINE U CO3/IaBaTh HOBbIE WJIN MTOBTOPHO UCIOJIb30BAThH
UMEIOTIINECST PA3/IEIbL.

B caenyromiem npumepe yeranosku Ubuntu mpeamnosiaraerest, 4to paszes /dev/sda3
3aHMMaeT KaTasor /home, KOTOPLIN HyKHO coxpanuTb. IllesknnuTe Ha HeM mpaBoii
KHOTIKO#1 MBIIIN ¥ BBIGEPHTE B KOHTEKCTHOM MeHIO MyHKT Change (M3MenuTs). 3aTem
Ha3HAubTE HTOMY pasjlesly TOYKY MOHTHPOBAHUA /home U yOennuTech, 4To (PIaKOK
Format? (@opmatupoBars?) He ycranosien (puc. 1.17). Eciu Brmounts dhopma-
TUPOBAHNE MJIN N3MEHUTD TUTI (PAliJIOBOM CUCTEMBI, TO BCE JJaHHBIE B 3TOM pasjiesie
OyIyT yIaJeHBI.

Installation type

T -, kEF '
O free space [ sda1 (extq) M@ sda2 (oxu) | sda3 (l:n.t4) a fnl space
0 Ge

1.0 MB 499.1 MB 506 10,
Device  Type Mount point Format? Size Used  system
Jdevfsda
free space 0O 1me
Jdev/sda1l ext4 /boot 499MB  unknown
/devfsdaz exta [ 4999 MB  unknown
/ = 10000 MB unknown
free space change.. 5974 mB
Delete
[ + ‘ - ‘ change... |
Pwmc. 1.17. CoxpaHeHue pa3gena /dev/sda3
KommeHTapuit

B pernenire 1.8 BbI Haiiere AOMOJIHUTENbHBIE TOAPOOHOCTH HACTPOUKH Pas/IesioB
1 MHGOPMAIIUIO O TOM, Kakue (hailJIoBble CUCTEMBI JKEJIATEJHbHO PA3MECTUTD B OT-
JIEIbHBIX pas/esax.

JlononHutenbHaa uHGopmauua

® [aBaS8.

® [aBa9.
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1.10. Bbibop nakeToB And ycTaHOBKM

3agava

Bam He HpaBUTCS BBIOOD 110 YMOJIUAHMIO MAKETOB /IS YCTAHOBKU M XOTEJOCHh Obl
YCTaHOBUTB [TPOrPAMMHBIE MTAKETHI 110 cBoeMy BbiGopy. Hampumep, HoToMy, 4TO BaM
Hy’KHa pabouast cranist 11t paspabotiu [1O, Be6-cepBep, EHTPATU30BaHHbII cepBep
PE3EPBHOTO KOMMPOBAHUS, pabouast CTAHIINS JJIs CO3[aHIs BULEO- UJIH ayIHOPOJIHU-
KOB, JIJIsT U3/IATEIHCKOTO JIEJIA FJIH TIPOCTO XOTEIOCH OBl YCTAaHOBUTD APYTHE O(DUCHbIE
MPUJTOKECHMS.

PewweHune

B pasubix guctpubyriBax Linux HEMHOTO TI0-pa3HOMY OPTaHU30BaHO YIIPaBJICHUE
nakeramu. B arom pertterre Bbl yBuauTe pumMeps st openSUSE u Fedora Linux.
openSUSE nojiziep:kuBaeT HeCKOIbKO CIIOCOO0OB YCTAHOBKH U3 OTHOTO YCTAHOBOUHOTO
ob6pasa, a Fedora Linux mMeet HECKOJIBKO Pa3HbIX YCTAHOBOYHBIX 00PA30B.

ITH iBa IpUMepa TUITUYHBI it AUCTPUOYTHBOB Linux 001ero HasHaueHMsI.

Xo04y HAalIOMHUTD, YTO TIOCJI€ YCTAHOBKU CUCTEMbI BbI CMOXKETE YCTAHOBUTDH JIOTI0JI-
HUTETHHOE UIN YIATSITH HEHYKHOE MPOTPAMMHOe O0ecTIeueHue.

openSUSE

[Iporpamma ycrarnoBku openSUSE noazep:xuBaeT mpocTyo yCTaHOBKY IO YMOJI-
YaHWIO U TIpe/iaraeT AOTMOJHUTEIbHbIE BO3MOKHOCTH HAacTpolikn. OHa uMeeT
JIBa 9KpaHa yrpasJjieHus Bbi6opoM maketos. Ilepssiil (puc. 1.18) npeamnaraer Bbi-
Gpathb poJib CUCTEMBI, HATIpUMEP: pabouwnii crou ¢ rpadudeckoii cpenoit KDE miu
GNOME, 6a3oBblii pabounii cTos1 ¢ OKOHHBIM MeHepkepoM IceWM, cepsep 6Ges
rpadudecKoil cpejbl Uiu cepBep TpaHsakiuii 6e3 rpaduueckoil cpenpl. Kaxmas
POJIb IIPEAYCMaTPUBAET YCTAHOBKY TIPEAOIIPeIeJeHHOTO Habopa makeToB. Bbl Mo-
JKEeTe YCTAHOBUTD OJ[HY U3 HUX KaK €CTh UJIM BBIOPATH TAKETDI JIJIS1 YCTAHOBKH WJIH
yAQJIeHUS.

Kazxyio pojib MOJKHO IOMOJTHUTEIBHO HACTPONTD, KaK Bbl YBUIAKUTE HECKOJIBKO TT03Ke
(puc. 1.19).

[MenkuuTe Ha ceblike Software (TIporpaMmmuoe obectiedeHue ), UTOOBI OTKPHITh 9KPaH
BeIGOpa TakeToB. Ha sTOM axpane otobpaxkaiorest wabionvt openSUSE — rpymmst
B3aWMOCBSI3aHHBIX TTAKETOB, KOTOPHIE MOKHO YCTAHOBUTD OJHUM MIEJTIKOM. JIMUHO
MHe HpaBuTcs pabouwnii cros Xfce, moatomy st Beera 106aBIIsIIo €ro /st yCTaHOBKH
(puc. 1.20).
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System Role

SUSE
> System Roles are p which tailor the syst
Preparation for the selected scenario.
alizaticn
Desktop with KDE Plasma
Graphlcal system with KDE Plasma as desktop Sultable for i d Laptops.
+ Online Repositories
Add-On Products \ .
P y ith GNOME as desktop suitable ps and Laptops.
Generic Desktop
P system with F \EE S8 as base for saftware select]
Server
Small et of packages suitable for servers with a text made interface.
Transactional Server
Like tha Server role but uses a read-anly to provide atomic, e updates of a system
without interfering with the running system.

Puc. 1.18. Bbibop ponu cuuctembl B openSUSE

Installation Settings

Click a headline to make changes.

Booting

® Baot Loader Type: GRUB2

# Trusted Boot: disabled (enable
® Status Location: {devfvda (MBR)
® Change Location:

# Install ooteade inte MOR {do not install)
# Do not install boot code into a partition with fboat (install)

Software

® Product: apenSUSE Leap 15.2
® Patterns:
# GNOME Desktop Environment (Basic)
# GNOME Desktop Environment (Wayland)
# GNOME Deskiop Environment (X11)
® Minimal Base System
= Enhanced Base System
& AppArmor
= ¥asT System Administration
= Multimedia
= Offlce Software
® Fonts
* X Window System
* Graphics
® Games
® Size of Packages to Install: 4.6 Gill

Default systemd target

® Graphical made

System
® System and Hardware Settings

Help Abort Back

Pwuc. 1.19. Hactpoiiku yctaHoBku openSUSE
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Software Selection and System Tasks

‘ ‘ ignstad 4| | *XFCE Desktop Environment
‘Tﬁ' Software Management
B Tests forthe Update Stack

Xice is a ligh ight desktop envir forvarious *NIX

Graphical Environments

GNOME Desktop Environment (...
©

k‘i‘-'w GNOME Desktop Environment (...
k‘i‘-'x GNOME Desktop Environment ...

@ KDE Plasma 5 Desktop Basc

OO0 & & «00

@ KDE Applications and Plasma ...

XFCE Desktop Environment:

Fonts

X Window System
Desktop Functions

2 Multimedia

. Office Software

Graphics

Games

KDE Desktop

@E KDE PIM Suite ‘ LER || EEdEE | S

Server Functions / I 309 12.9 GiB 18.6 GiB

Total ‘

(0«8 A« D

Details...

Puc. 1.20. LLabnoHbl openSUSE ¢ Habopami nporpaMMHbIX NaKkeToB

O6parute BuuManue Ha KHOIKY Details (IToapoGHocTr) BHU3Y cieBa. Eciin HakaTh
ee, TO OTKPOETCSI 9KPaH ¢ HECKOJIbKUME BKJIAIKAaMU, [TO3BOJISIOIIUN BHIOPATh OT-
nenbHble TTakeThl (puc. 1.21). Ha aTom akpane BBl HaliZleTe OTPOMHOE KOJIMIECTBO
UHQPOPMAIIUI: CITUCKH TTAKETOB JIJIST KAKIOTO TabI0Ha, TPYTIB MAKETOB, CIICKN
PEIO3UTOPHEB, CBOJIHBIE IAHHDIE 00 YCTAHOBKE, 3aBUCUMOCTHU U CBEIEHSI O KAKIOM
naxere. Vcroibp3yiiTe OKHO clipaBa, 4TOObI BBIOpAaTh UM OTMEHUTH BLIOOD [TAKETOB 13
Kax 1070 mabsoHa. [IporpaMma yCTaHOBKHM aBTOMATHYECKH PA3PEITUT 3aBUCHMOCTH
1ocJie BHECEHNS U3MEHEHUH.

BbiOpaB nakeTbl i yCTaHOBKH, BbI BepHeTech 00paTHO Ha sKpaH Installation Settings
(HacTpoiikn ycTaHOBKI ) ¥ TIOJIYIUTE €11le O/INH IaHC U3MEHUTDH HACTPOMKN yCTAaHOB-
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ku. Haxxmure kaonky Install (YcranoBuTh), a 3aTem 3esenyio kHornky Next ([lamee),
4TOOBI 3aBEPIINUTH YCTAHOBKY.

File Package Dependencies Options Extras Help
View = Sgarch | Patterns | Installation Summary
= N
p A | Package Summary Wersion Size
[0 ja Tvestsforthe Update Stack — — -
. e . MozillaFirefox Mouzilla Firefox...  68.8.0-p152.1.1 172.6 Mig
- Graphical t: i i Anintegrated @, 88.9.0-p152.1.1 174.8 MiE
oy A [9l  MetworkManager Network Link M... 1.22.6-p152.1.4 £.9 Mi
[ GNOME Desktop En ... —
& g) vironment { [l MetworkManager-applet GTH+ tray apple... 18.24-Ip152.52 6614 Kit
[E (&) oNOME Desktop Environment (... A avehi D-BUS Service f... 0.7-lp1s2.2.7 A1L1Kit
- \_h‘ [ Blueberry Aconfiguration ... 1.3.8-p152.1.1 1.5 Mit
(% chome Enviranment (... dbus-1-x11 D-BusMessage ... 112.2-p152.56 26.TKIE
LU 5 bt L P
- [ desktop-data-opensuse Shared Desktop... 15.0.20171024-1p152.4.2 502.6 KIE
(] @ KDE Plasma 5 Deskiop Base F  desktop-file-utils Utilities for Man... 0.23-lp152.5.75 369.3 Kit
_— [ engrampa MATE Desktop a... 1.24.0-lp152.1.3 1.1 Mit
0 @ KDE Applications and PlasmaS... |l |F4  gyo-branding-openSUSE openSUSE Bran... 4.14+20200311-1p152.1.6 17,9 Kif
XFCE Desktop Environment [4 gakculator AGTK3 based c... 2.14-p152.3.8 913.2Kif
[l  geonfi-branding-opensuse openSUSE defa .. 423-lp152.3.54 31Kt
E [ ger-ssh-askpass S5H password ... 3.34.0-Ip152.32 429 Kit
[ AGNU souree-le... 8.3.1-p152.6.13 12.8 Mit
] [  gnome-disk-utiliey Disks applicatio... 3.34.4-p152.15 840.9 KIE
- [l gnome-keyring GNOME Keyring  3.34.0-p152.3.3 2.4 MIE
[  gnomekeyring-pam GHOME Keyring... 3.24.0-1p152.33 44.4 Kit
= B cncen cacbameli Areslirabinne e 333 A 1018314 364
= Description | TechnicalData  Dependencies  Versions
=] MoxillaFirefox - Mozilla Firefox Web Browser
] Mazilla Firefox Is b b ;, designed for r dp Ite ¥
hd ™ Tk i via Lt T 0

Puc. 1.21. Bbibop oTaenbHbIx nakeTos B openSUSE

Fedora Linux

Ycranosounbie o6pasbl Fedora Linux Workstation u Fedora Linux Server npezia-
rafoT TOJBKO BO3MOKHOCTh HACTPOUTH PA3METKY JIMCKA, HO HE TIO3BOJISIIOT BBIGPATH
MAKeThI JIJIsT yCTaHOBKU. UTOGBI ITOJIYUnTh H0JIee MUPOKKE BO3MOKHOCTH HACTPOIKH,
HY’KHO CKauaTh 00pa3 i yCTAaHOBKM 110 ceTu pazmepom 600 MbaiiT us pasnena
Fedora Alternative Downloads (https://oreil.ly/JW938). Ou noxucan kak Fedora Server,
HO B IIPOIECCE YCTAaHOBKH JIaeT BO3MOKHOCTh BBIOMPATH TAKEThI (€3 BCAKUX OTpa-
HUYEHUH 17151 JIF0O0TO THITAa yeTaHOBKHU. HacTpoiiTe yCTaHOBKY 110 CBOEMY JKEJTAHUTO
Ha 9kpaHe Installation Summary (O630p ycranosku) (puc. 1.22).

Ynenute BHMMaHMe BceM mapaMeTpaM YCTAaHOBKHM Ha akpaHe Installation Summary
(O630p ycraHoBKK): Software Selection (Bbei6op mporpamMHoro obecriedenust), User
Creation (Coznanue mosb3oBaTeis ), Installation Destination (MecTo yctanoBku ), Keyboard
(KnaBuatypa), Time & Data (Bpewmst u ata), Network & Host Name (CeTb 1 nMs XocTa).
[Menkuute Ha ceblike Software Selection (Boibop mporpaMmHoro obecrieden st ), 9To0ObI
OTKPBITh 9KpaH BbIOOPA ITaKeTOB /i ycTanoBku (puc. 1.23).
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INSTALLATION SUMMARY FEDORA 33 INSTALLA
BHus
LOCALIZATION SOFTWARE
E Keyboard e Installation Source
English (US) Clowest misror
L s " h Cof Gl
Engiish {United States) Fedora Server Edition
Time & Date
Aervevic 4o Angeles Binemise
USERSETTINGS
Root Password
o= Root password i sel
®  User Creation
B (e duchess wil be created

Gt

L~ |

We won't touch pour disks until you click ‘Begin Installation’.

Puc. 1.22. CeteBan yctaHoBka Fedora Linux

SOFTWARE SELECTION

Base Environment

|) Fedora Custom Operating System

[Basic building bleck for a custom Fedora system.
() Minimal Install

Basic functianality,

Fedora Is & user y desktop sy for PCs.
(C) Fedora Cloud Server

Aserver install wilh companents needed Lo run ina doud environment.
a highty hical user
interface which includes a panel, desktop, system icons and desktop
widgets, and many pawerful KD applicatians,

() Xfee Desktop
| Alightweight desktop enviranment that warks well an low end machines.
(C) LXDE Desktop

for Selected
[_| Contalner Management

Toals for managing Linwe containers
("] Domain Membership
Suppart for joining a FreelPA or Adive Directory Domain
[ Guest Agents
Agents used when running under a hypervisar,
("] Hardweare Support for Server Systems
This graup is a limited collection of toals for various uncomman hardware
specific utilities.
(] 3D Printing
30 printing softeare
[_] Administration Tools
This graup Is a collectian of graphical administration tools for the system,
such as for user d hards

("] Audio Praduction
Variows ool

] and Ll

LXDE i a lightweight X11 desktop emviranment designed for compiders

in the DocBook format and

with o spe like netbooks, mabile deviees or older convert them munilm_m,wandnn.
Commpuers. [ € Development Tools and Libraries
() L@t Desktop These taals includ taols such geeand
LGt is a li X11 desktop K
with e nethoaks, mobile dev older
computers. "] Cloud Infrastructure o
() Cinnaman Deskto)
Cinnaman rdi p with a layaut, o Eh:d Tosls " . that run in *doud®
easy to use, powerful and flexible. iranments funin “da
O mare o ] compiz
MATE Desklop i based on GNOME 2 and provides a powerful graphical -
This package graup adds Campiz and Emerald
users who seek to deskto,
Interface. o ? (T) D Development Toals and Libraries
) Sugar Desitap These i toals and lib s e, my-tag.

Puc. 1.23. Bribop nakeTtos And ycraHoBky B Fedora Linux
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3aBepimB BBIGOD TTAKeTOB, HKMITE KHOMKY Done (T'0TOBO); TIOCTIe HTOTO BHOBB OT-
Kpoercst akpaH Installation Summary (O630p ycTaHOBKW ). 3aBEPIIUB HACTPOUKY BCexX
IapaMeTpoB YyCTaHOBKH, Ha)KMUTe KHOIIKY Begin Installation (HauaTtb ycranosky),
ITOCJIE YEr0 yCTaHOBKA MPOAOJLKUTCS IMMOJTHOCTBIO B aBTOMAaTUYECKOM PEKIME.

KommeHTapuit

Hesasucumo ot BeiGpantoro auctpubyTtusa Linux, mpouTuTe €ro JOKyMeHTAIUIO
U IPUMEYAHUA K BBIITYCKY. DTU JJOKYMEHTBI COJIEPKAT BAXKHYI0 WH(POPMAITHUIO, 13-
GaBrsgiontyio oT MHOTHX TpobeM. ITonmuTe Takxke GOPYMBI, CIIUCKN PACCHUTKH
W CTPAHUIIBI « BUkumemms, r/ie MOKHO TIOJTYIUTD TOMOIIIb.

Bbl MOsKeTe yCTAaHOBUTH CTOJIBKO cpel paboUuero croJia, CKOJIBKO MosKeaaeTe, a 3a-
TeM BBIGPATh Ty, KOTOPYIO 3aXOTHTE WCIIOJIB30BaTh TIPH BXOJE B cucTeMy. KHomka
BBIGOPA PAGOUNX CTOTOB OOBIYHO IOBOJHHO MATICHBKAST U MAJI03aMETHAS; HATTPUMED,
Ha puc. 1.24 nokazan skpan Bxozia B Ubuntu 1o yMom4anuio, CKpBIBAIONIII KHOIKY
BBIGOPA cpe/bl pabodero cToa, moka He Oyer BbIOpaHo nms moab3osaress. Haun-
GOJIbILIEH oI IIPHOCTBIO 10JIb3Y10TCst paboune crosibl Xfce, Lxde, GNOME u KDE.
GNOME ucnonbsyeres o ymosdauuio B Ubuntu, openSUSE u Fedora.

LXDE

Openbox

Ubuntu
ubuntu on Xorg

+ XFce Session

Puc. 1.24. Boibop rpaduueckoii cpefpl pabouero ctona
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JlononHutenbHaa uHGopmauua

® JlokymenTarus asst openSUSE (https://oreil.ly/AupNr).
® SUSE Transactional Updates (https://oreil.ly/mTyuV).

1.11. MynbTusarpy3ka HeckonbKux
AncTpudyTnBoB Linux

3agava

Y CTaHOBUTH HA KOMITBIOTED HECKOJIBKO AUCTPUOYTHBOB LinuX M HACTPOUTH BO3MOK-
HOCTH BRIOOPA IUCTPUOYTHBA 7SI 3aITyCKA BO BPEMST 3aTPY3KIL.

PeweHune

Bbl MOKeTe yCTaHOBUTH CTOJIBKO AUCTPUOYTUBOB Linux, CKOJBKO MOMECTUTCS Ha
BalleM JKeCTKOM Jcke (Wiau anckax). Ecau y Bac yxke M0/KeH OBITH YCTaHOBJIEH
ojtvH ucTpuOyTHB Linux ¢ OTIeNbHBIM PasjieioM /boot, TO BaM OCTAETCSI BBITOJHUTD
cJIelyIomue ard.

1. Belpeaure 10CTaTOYHO CBOOOAHOTO AUCKOBOTO IIPOCTPAHCTBA IJIs1 YCTAHOBKI
HOBOTO AucTpuOyTHBa Linux Ha TOM Ke JKECTKOM JIUCKE, T/l HaXOAUTCS CYIIe-
CTBYyIOTIas cucteMa Linux, uim Ha OTAEeIbHOM KECTKOM JMCKe, BHYTPEHHEM UJIN
BHEIITHEM.

2. BommumuTe Ha JECT GyMaru pas/iesibl, TPUHAIJIEKAIIIE TEPBON YCTAaHOBIEHHOM
cucteme Linux, 4To6bI CIIydaiiHO He TIepe3anucaTh Wi He YIaIuTh UX.

3. Cwmonrupyiite pas/es /boot B KayK/[01 BHOBb yCTAaHABIMBAEMOI cricTeMe U He (hop-
MaTUpYyHTE €ro.

4. 3arpysuTech C yCTAaHOBOUHOTO HOCUTEJIST, HACTPOITE YCTAHOBKY HOBOI CHCTEMBI
B CBOGOIHOE MECTO Ha JIVCKE.

[Iporpamma ycTaHOBKM aBTOMaTUYECKU HAMIET CYIIECTBYIONIYIO cucTteMy Linux u 10-
GaBUT HOBYIO CHCTEMY B MEHIO 3arpyskiL. I1ocjie 3aBepIleH st yCTAaHOBKY Bbl YBUANTE
MEHIO 3arpy3KH, T0J00H0e N300paskeHHOMY Ha puc. 1.25, B KOTOPOM IPUCYTCTBYIOT
IyHKTHI 17151 BeiGopa Linux Mint u Ubuntu.
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ubuntu20.04-2boot on QEMU/KVM
File Virtual Machine View Send Key

=0 OOE - = y

e
w

GNU GRUB wersion

Advanced options for Linux Mint 20 Cinnamon
Ubuntu 2@.84.1 LTS (29.94) (on /dev/vdal)
- ptions for Ubuntu 20.04.1 LTS (26.94) (on /dev/vdal)

Puc. 1.25. Hooe 3arpy30uHoe MeHto ¢ myHKkTamu Ans Bbibopa Linux Mint n Ubuntu

Installation type

This computer currently has Ubunku 20.04.1 LTS5 (20.04) on it. What would you like to do?

50 Install Linux Mint alongside Ubuntu 20.04.1 LTS (20.04) |
Documents, music, and ather personal files will be kept. You can choose which operating system you wank each time the computer starts up.
() Erase disk and Install Linux Mint
Waming: This will delete all your programs, documents, photos, music, and any other files in all operating systems.
Advanced features.. | Noneselected

(_)Something else
You can create or resize partitions yourselF, or choose multiple partitions For Linux Mint,

| Quik “ Back | l Install How

Puc. 1.26. YcraHoBka Linux Mint nocne Ubuntu
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KommeHTapuit

Y1o6bI 0OCBOOOAUTH MECTO HA SKECTKOM JINCKE, MOKHO CKATh CYIECTBYIOIINE Pa3/eIbl
(cm. perenit 9.7) nepet 3a1yckoM yctaHoBKU. J{uist Gouiblneii 6e30I1acHOCTH CiKIUMae-
MbI€ Pa3IeJIbl JIyUIlie Pa3MOHTUPOBATH. KpoMe TOro, HeKOTOpbIe (hallJIoBbIe CHCTEMBI
He T03BOJISIIOT C3KaTh CMOHTUPOBaHHBIN pasziest. Mcnosbayiite SystemRescue s
cxkaTust paszenon (cm. perent 19.12).

BoJbIIMHCTBO MPOTpaMM YCTaHOBKY Linux A0CTaTOYHO HHTEJIEKTYaIbHbI, YTOOB!
pacro3HaBaTh y)Ke YCTaHOBJIEHHbIE CUCTEMbI LinuX M MPeIoKUTh UX COXPAHUTD.
Ha puc. 1.26 mokazano okHo riporpamMmMbl yetanoBkH Linux Mint, mpepocrasasioneit
BO3MOKHOCTD 3aHATH BECh JKECTKUI TUCK WJIA YCTAHOBUTD HOBYIO CUCTEMY PSI/IOM
¢ cymectBylomnieil cucremoii Ubuntu 6e3 ee ynanenust.

JlononHutenbHaa uHpopmauma

® Perent 8.9.
® Pernenr 9.7.
® Perent 19.12.

® JloKyMeHTAIUs ¢ OIMCAHUEM YCTAHOBKU BRIOPaHHOTO sncTpubyTusa Linux.

1.12. iByxBapuaHTHaA 3arpy3ka
¢ Microsoft Windows

3apjaua

Yeranosurs Linux 1 Windows Ha 0uH KOMIIbIOTED.

PeweHune

Linux 1 Windows MOHO yCTaHOBUTb Ha OJIMH KOMIIbIOTED, 4 3aTEM BhIOMPATh B MEHIO
sarpysku Ty OC, KOTOPYIO BBl 3aXOTUTE UCII0Ib30BaTh.

[Tepsoii nyunie ycraHosuTh Windows, ecin 0Ha ellie He yCTaHOBJIEHa, a 3aTeM Linux.
Windows Jii00UT yIIpaBasTh 3arpy34MKOM, II09TOMY, yCTaHaBIUBas cucTeMy Linux
BTOPOI1, BBI TI03BOJIUTE €Hf IEPEXBATUTbH YIIPABJICHIIE.
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Kak Bcerza, miepej| yCTaHOBKOI yOeAUTECh, UTO Y BaC €CTh CBEKUE Pe3epPBHbIE KOIIUN
1 HOCUTEJIb U1 BoccTaHoBaeHnsa Windows.

ITociie Toro kak Windows Gy/ier ycraHoBJIeHa, 3allyCTUTE yCTaHOBKY Linux. Ycra-
HaBJMBaTh Linux MOKHO JIOOBIM CIIOCOOOM: IPOCTHIM WMJIM C WHIUBUAYAJIbHOI
HACTPOIKON pasMeTKH JUCKa U HabOpa ycTaHABINBaeMbIX makeToB. OMHAKO mpu
ycranoBke Linux 1 Windows Ha 0liH KOMITBIOTED Ba)KHO TIOMHUT:

1) eciau umeeTcs TOJIBKO OJIUH KECTKUI JIUCK, TO «YCTPONUCTBOM JIJIs1 YCTAaHOBKH 3a-
rpysunKa» JA0JKHO ObITh /dev/sda;

2) eca Windows ycTaHOBJIEHA Ha OJJHOM JKECTKOM JHCKe, a Linux ycTaHaBInBaeTcst
Ha BTOPOM JKECTKUH TUCK, TO «<yCTPONUCTBOM JIJII YCTAHOBKU 3aTPy34nKay TOJIKCH
6biTh auck ¢ Linux. McmospsyiiTe uMs yeTpoiicTBa, Hanpumep /dev/sdb, a e
paszena, Takoe Kak /dev/sdbl.

Ha puc. 1.27 nokasanbl gBa skecTkux aucka: Windows ycraHossieHa Ha /dev/sda,
a Linux — na /dev/sdb.

Installation type

EI free space M sdb1 (Fat16) O sdb2 (btrfs) B sdbs (extd) l =db3 (ufs) = sdb4 (linux-swap)
1.0 MB 524.3 MB 186.0 GB 6543 CB 2i0B

Device Type Mount point Format? Size Used System

/devfsda1 16 MB unknown

/dev/sdaz ntfs 256042 MB 86120 MB

free space oMB

free space 1MB

[dev/sdb1 efi 524 MB 38MB windows Boot Manager
} Change...

Device for boot loader installation:

Jdev/sdb ATA ST1000DM003-1SB1 (1.0TB)

Puc. 1.27. Ycranoska Ubuntu Bcnen 3a Windows

ObszaTenbo yoeauTech, 9To yeTaHasanBaeTe Linux B IpaBUILHOE MECTO U HE YHIY-
roxure Windows. Bel MoskeTe pasMeTuTh IUCK JIjist CHCTEMBI Linux TOYHO Tak XKe,
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KaK ecJii Obl yCTAaHABJIMBAJIN €€ OT/EJbHO, U CHOBA Oy/IbTE MPENETbHO OCTOPOKHBI,
BBIOUMPAsT Pas/iesibl Ui MK3MEHEHUSI.

Kora pasmeTka aucka 1 KOHQUTYpalysl yCTaHOBKHU OYIy T HACTPOEHBI, ITPOIOJIKUTE
n 3aBepmnTe ycranoBky Linux. [Tocre ee 3aBepmenus n mepesarpysku mearo GRUB
OyJIeT coftepsKaTh MyHKTHI [t 06enx cucreM (puc. 1.28).

@openSUSE.

Advanced options for opensuse 15.2
windows Boot Manager (on /dev/sdbl)

Start bootloader from a read-only snapshot

Puc. 1.28. Cuctembl openSUSE n Windows B meHto 3arpy3unka GRUB

KommeHTapuit

Bbl MoOsKeTe yCTaHOBUTH Ha CBOI KOMITbIOTEP CTOJBKO cucTeM Linux u Windows,
Ha CKOJIBKO XBATUT MeCTa Ha KeCTKUX JAUCKaX.

Ectb u apyrue croco6sr 3amyctuth Linux u Windows Ha 0IHOM KOMIIBIOTEpE.
Windows 10 rirouaer nogcucremy Windows Subsystem for Linux 2 (WSL 2),
KOTOpas 3aIlyCcKaer Mojep:kuBaeMble AUcTprOYTHBbI Linux B BUPTYyaIbHOM cpejie.
Boi mozkere 3amycturh Windows B BUpTyaibHOii Maiiie B Linux, ecjin y Bac ectb
ycTtaHoBOUYHbBIH HocuTeab Windows. BupryasbHbie MalIMHbBI XOPOIIN TEM, YTO T10-
3BOJIAIOT 3AIlyCTUTD HECKOJIBKO OTIEPAIIMOHHBIX CUCTEM O/THOBPEMEHHO, TIPAB/IA, /LIS
9TOr0 HY>KHBI BBICOKOIIPOU3BOJAUTEbHBIE IIPOIECCOPDI 1 MHOTO AMSTH.
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VirtualBox 1 QEMU/KVM /Virtual Machine Manager — xopoiune GecruiaTHbie
BUPTYaJIbHbIE MAIIUHBI, KOTOPbIe paboTaioT B Linux.

JlononHutenbHaa uH$popmauus

o Jlokymenranus aas Windows Subsystem for Linux (https://oreil.ly/4cbnk).
@ VirtualBox (https://oreil.ly/pl636).

® KVM (https://www.linux-kvm.org/page/Main_Page).

@ Virtual Machine Manager (https://oreil.ly/5viém).

® QEMU (https://oreil.ly/VKBKf).

1.13. BocctaHoBneHue Knoya npoaykta 0EM
ana Windows 8 unu 10

3apava

Bol ipruoGpesiv KOMITBIOTED ¢ TIpeycTaHoBieHHoi cuctemoit Windows 8 wiu 10, Ho
He MOKeTe HallTH KJII0Y ITPOJIYKTa.

PeweHune

[TosBospTe Linux caenaTs aT0 3a Bac. BeITmosHUTE CyIelyfoNTyI0 KOMaH/y B CUCTEME
Linux, ycTaHOBJIEHHOIT Ha TOM jKe KOMITbtoTepe, 4To 1 Windows, 1in 3arpy3uBIIIch
¢ micka SystemRescue:

$ sudo cat /sys/firmware/acpi/tables/MSDM
MSDMU

DELL CBX3

AMI

FAKEP-RODUC-TKEY1-22222-33333

Kiou HaXOJAMUTCA B rocJieIHel CTpPOKEe.

Ecii y Bac ecTh BOSMOKHOCTb 3arpy3uThesd B Windows, TO BBIIIOJIHITE CELYIOUIYIO
koManay B Windows:

C:\Users\Duchess> wmic path softwarelicensingservice get OA3xOriginalProductKey
OA3xOriginalProductKey
FAKEP-RODUC-TKEY1-22222-33333
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KommeHTapuit

Ecuii y Bac HeT HoCHTe IS LISl BOCCTAaHOBJIEHMsI, TO BbI MOKeTe ckauaTh Windows 10
GecriatHo. JIJIs yCTaHOBKHM 3aHOBO BaM TIOHAZ00MTCS 25-3HAYHBIN KJIHOY IIPOAYKTA
OEM.

JlononHutenbHasa uHGopmauua

@ Crpanuna aus ckauusanus Windows 10 (https://oreil.ly/rz157).

1.14. MonTupoBaHue 150-o06pa3a B Linux

3apava

MMeeTcst cKauaHHBII (haiisr *.iso ¢ ycTaHOBOUHBIM 00pasoM Linux, u XoTeoch Gbl
YBU/IETH, Kakne (Al M KaTaJIOTH OH CO/epKUT. KOHEUHO, MOJKHO 3amicaTh 3TOT
o6paz Ha DVD win Ha USB-HakomuTe b, a 3aT€M MIPOCMOTPETH €r0 COAEPKUMOE,
ofiHaKko 06pa3 MOKHO OTKPBITH, HE KOTUPYsI €T0 Ha APYTOE YCTPOHCTBO.

PewweHune

B Linux ectb riceBaoyctpoiicTso, Hazbisaemoe nem.iesvimn (loop) yerpoiicrsom. C ero
MOMOII[hIO MOKHO CMOHTHPOBATh 00pas * . 150 TaK ke, Kak IOy APyTyIo (hailIoByro
cucreMy. BollosHUTE cieayolme AeicTBrs, 4TOObI CMOHTUPOBaTh 00pas *.iso
B TIETJIEBOE YCTPOUCTBO.

CHavasia cosiaiiTe B JOMaIIHEM KaTaJIore TOYKY MOHTHPOBAHUS C JTIOOBIM UMEHEM.
B sToM 1mpumepe s BeiGpaia uMs loopiso:

$ mkdir loopiso

CmonTupyiite 06pas * . iso B 9TOT HOBBII KaTasor. B gannom npumepe MOHTHpPYeTCS
ycranoBouHblii 06pa3 Fedora Linux:

$ sudo mount -o loop Fedora-Workstation-Live-x86_64-34-1.2.iso loopiso
mount: /home/duchess/loopiso: WARNING: device write-protected, mounted read-only

[Tocie aTOTO OTKPOIiTE CMOHTHPOBAHHYIO (hailJIOBYIO CUCTEMY B IUCIieTYepe (haiiioB
(puc. 1.29).

Bbr MokeTe 3aX0/IUTh B KaTaJIOTH, 3aT/IsIbIBaTh B (haiiyibl. Ho BbI He cMOskeTe pemax-
THUPOBATH (haAIbI, TOCKOIBbKY 00pa3 CMOHTHPOBAH B PEKUME «TOJIBKO JIJIST UTCHUS».
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/home/duches SPKVITI-ls os/looplso/EFI/BOOT/

BOOT.conf BOOTIA32.EFl ROOTX64EFl  grub.cfg

B 8 B8 @

grubia32.efi  grubxb4.efi mmia32.efi mmx64.efi

Puc. 1.29. (MoHTMpoBaHHbIii 06pa3 Fedora Linux 34

3aKOHUYUMB 3HAKOMCTBO € COZIEPKUMBIM, PA3MOHTUPYiiTe 06pas:

$ sudo umount loopiso

KommeHTapuii

ITersieBoe yeTpoiicTBO 0TOOpaXkaeT 0OBIYHbLI (haiil B BUPTYaIbHbINA Pas/ies 1 H03BO-
JIZeT HACTPOUTD B 9TOM (aiizie BUpTyaabHyio aitioByio cucremy. Ecsin BbI XoTHTE
nonpoboBaTh cO31aTh COOCTBEHHBII (hailr 06pasa, To, Houckas B IHTepHeTe, Haiijere
MHO’KeCTBO coBeTOB. HaunuTe ¢ man 8 losetup.

JlononHutenbHaa uHpopmauma

® man 8 mount

® man 8 losetup
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YnpasneHnue 3arpy3uukom GRUB

3azpy3uux — 9TO MPOTPAMMa, 3arpy>KaloIas ONePAIIOHHYIO CUCTEMY TI0CJIe BKJIIO-
uyeHust KoMITbioTepa. Yarie apyrux B Linux ucnosnssyercs 3arpysunk GRUB (GRand
Unified Bootloader).

GRUB nogziep:xuBaeT psiji MoJIe3HBIX BO3MOKHOCTEN: 3arpy3Ky HECKOJIbKUX Olle-
painuoHHbIX cucteM Ha oxHoM IIK, pemaktnpoBanue koHpuUrypanum B peajbHOM
BpeMeHU, HacTpauBaeMblil nHTepdelic 1 peXUMbI BOCCTAHOBJIEHUS. B 2910l riiase
MBI 00CYTM WX BCE.

GRUB n GRUB 2

Cymtecrsyer nBe ocHosHble Bepcun GRUB: ycrapesmas GRUB u Gosiee HoBast
GRUB 2. Ilox nazsanuem GRUB 2 nogpasymesaiorcst Bepcuu GRUB 1.99
u Boimie. Y crapesumue Bepcun GRUB — Bnots 0 0.97 — mpexpatniu cytie-
crBoBanue B 2005 roxy. Muorue urcrpykiuu mo GRUB Bce erite cebliaiorest
Ha ycrapesuryto Bepcuio GRUB u cpasnuBaiot ee ¢ GRUB 2. B aroit riase s He
Gyny pacckasbiath 0 GRUB. OHa 1aBHO He HCIIOJIb3YeTCsl M UMeeT MaJio 001Iero
¢ GRUB 2, Tak uTo B rs1aBe MbI cocpeziorounmcs uckaountenbno Ha GRUB 2.

B omnux auctpubyrusax Linux ucnosbsyercs mpocroe Hazpanue GRUB 6e3
nudposBoro uHuekca, B Apyrux — Haspanue GRUB 2. Hanpumep, 8 Ubuntu ectsb
karasor /boot/grub/ u komana grub-mkconfig, a B Fedora — xatasor /boot/
grub2/ n xomanzga grub2-mkconfig. ITpoBepbre MMeHA KaTATOTOB U KOMaH/
y cebs1. B 91011 r71aBe 51 BOCHO/IB3YI0Ch CXeMOii nMeHoBaHus, puHsaToii B Ubuntu,
32 UCKJIIOUEHNEM IIPUMEPOB, OTHOCSIIIINXCS K KOHKPETHBIM JAUCTPUOY THBAM.

3alyck KOMITbIOTepa He CJAUIIKOM U3MEHUIICS ¢ TeX Top, Kak B 1940-x rogax Obut
cozan UNIVAC. 3amyck xoMmbloTepa Ha3bIBAETCS HAUAALHOU CAMO3AZPY3KOU
(bootstrapping), mogobHo Tomy Kak 6apon Miorxaysen BeiTATUBaI cebst u3 60J10-
Ta 32 BOJIOCHI, YTO B NMPUHIUIIE HEBO3ZMOKHO. CI0KHOCTD € TIPOTPAMMUPYEMBIM
KOMITBIOTEPOM COCTOUT B TOM, UTO €My HY’KHBI IIPOrPAMMHbIE UHCTPYKIIUH, Ha-
[PaBJSIOINE ero AefiCTBUs, HO OTKY/a 9T UHCTPYKIMKU GepyTCst 10 3arpy3Ku
OTIEePAIMOHHON CUCTEMBI?
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B cospemennoii apxutextype [TK x86 64 HavambHble THCTPYKITAH 3aITyCKa XPAHATCS
B MHKpOCXeMe Ha MATePIHCKOI IJIaTe, a caM MPOIecCcop YCTPOEH TaK, YTO IPU BKJTIO-
YeHUW HAUMHAET BBITTOJHATH WHCTPYKIIMH C aJIPecaMy, COBIA/IAIONINMHU C aIpecamu
TaMATH B MUKpocxeMe. MOKHO cKa3aTh, YTO IIPOIEcCop SKECTKO 3alIPOTPaMMIPOBAH
Ha TToJTyJeHe HauaTbHBIX MHCTPYKIINI U3 OTIPe/IeIEHHOTO ajipeca. ITOT apec OINH
U TOT JKe JIJISI BCEX KOMITBIOTepoB X86_ 64, 6arofapst 4eMy eCTh BOSMOKHOCTH KOM-
GUHUPOBATH Pa3Hble MATEPUHCKIE TIATHI 1 Ipotteccopsl. (Ecim Bam mHTepecHo, TO
ATOT a/[PEC HA3BIBAETCST eKMOpoM cOpoca (reset vector).)

Hwmxe IIPEACTABJICHO YIIPOINIEHHOE OIIMCAHMNE TOT'O, KaK ITPONCXOANT 3arpy3Ka.

Cpasy nocJie BKJIIOUEHUS JeKTPOIUTAaHUS HAauWHAETCs TepBbIi aTar. [Iporeccop
n3BJIeKaeT NHCTPYKIH u3 MukporporpamMbl BIOS /UEFI n manmanusnpyer cBon
K91 ¥ CUCTeMHYI0 maMsTh. [ocae mANIMann3annm cucTeMHON MaMsITH 3aITycKa-
eTcs mpoleaypa camorectupoBatus npu Briaouenun (Power On Self-Test, POST),
B XO7I€ KOTOPOTi TPOBEPSIETCS TAMATH U HAJIMYHE APYTOTO 060PYI0BAHUS, HATTPUMED
KJIaBUATYPbI, MBIIIH, IUCILIIES U IUCKOB. BO3MOXKHO, BbI 3aMevasin, Kak 3aropaloTcs
U TacHYT CBETOAMO/IbI HA KJIaBUATYPE, U CJIbIIIAIN IIIyMbl BHYTPU KOPITyca Ballero
KOMIIBIOTEpa MPH MPOBEPKe IUCKOBOIOB.

3aKOHUUB MPoTleypy camoTectupoBanus, Mukporiporpamma BIOS /UEFI naunnaer
BTOPOII 9TaIl 3arpy3KH, B X0/Ie KOTOPOTO OTBICKUBAET 3arPy34YHK HA JKECTKOM JTUCKE
u 3anyckaer ero. 3arpysunk GRUB szarpyskaer chaiisibl, HeOOXOANMBIE IS 3aITyCKa
OIEPAIMOHHON CUCTEMBI, U BBIBOJUT 3arPY304HOE MEHIO.

[Tocre BeIBo1a 3arpy3ounoro merto (puc. 2.1) GRUB ket BBos1a HeKoTOpOE Bpewms,
006b1uHO 5—10 cexyHI, a 3aTeM 3arpysKaeT CUCTEMY 110 YMOTYAHUIO, ECJIH Bbl HUYETO
He c/ieany 3a 3To BpeMs. [lepemeriienue 1o myHKTaM MEHIO 3arPy3KH BLITIOJTHSAETCS
C MOMOTI[BIO KJIABHIIT cO cTpesikamu. [Tocte HaxkaTust 060N KraBuii 06paTHbIi OT-
CYET OCTAHABJIMBAETCS, U BbI MOXKETE HE CIIela U3YYUTh BADUAHTBHI 3aTPY3KHU.

ITepBorIii yHKT B MeHIo Ha puc. 2.1 3arpyskaeT cucremy. Ciesyromiye 1Ba OTKPBIBAIOT
MO/IMEHIO C JIOTIOJIHUTEIbHBIMU ITapaMeTpamu 3arpyski. [locie nepexoza B mogmeHio
BbI MOJKeTe BEPHYTHCS B IVIABHOE MEHIO, HaskaB KJIABHITY Esc.

Hexotopsie quctpubytisbr Linux, takue kak Fedora u Ubuntu, He oToOpaskaror 3arpy-
304HOE MEHIO, €CJTU YCTAaHOBJIEHA TOJBKO O/[HA OTIepallMOHHas cucTeMa. B atom ciryuae
Ha)kMUTe KJaaBuiry Shift cpasy mocsie BKIIOYEHUS 9JIeKTPOIUTAHUST, YTOObI YBUIETh
3arpy304HOE MEHIO, KOTOpOoe Oy/IeT COMEPIKATh ITYHKT /TS IePeXo/ia K HaCTPONKaM.

Bo3moskHO, BbI 3aX0TUTE HACTPOUTDH BHeNTHUI Buj 1 nioBejenue Mmenio GRUB, us-
MEHUB HEKOTOPbIe TTapaMeTpbl B KoHduryparuu GRUB.

Ecom BB ipeinountaete rpadudeckuii ”HCTPYMEHT [t HacTpoiiku Mmerio GRUB, To
nompobyiite GRUB Customizer (puc. 2.2). DTOT UHCTPYMEHT TOCTYTIEH B OOTBIITIH-
crBe queTpubyTHBOB Linux Kak naker grub-customizer, 3a uckmodennem openSUSE,
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B KOTOPOM MMeEeTCsI MOYJIb yipaBienns nactpoiikamu GRUB (moamcannbrii kak
Boot Loader (3arpy3unk)) B yTuiauTe HacTpoiiku cucreMbr YaST.

@clpenSUSE.

C: Command Line  E: Edit Entry

Puc. 2.1. 3arpy3ouHoe meHto GRUB B openSUSE

=z Grub Customizer = F X
File Edit Yiew Help N

H Save — remove |4 E? ﬁ 6 |(:: I9 c LE'_\\ Hevert

List fi i 1 ing: PE ing:

& custom resolution: | 1280x1024x8 | = | Theme:| = HE|ZE

Custom Theme settings

MNormal: Font
ey |-

Normal: Background

Highlighted: Font
- |
Highlighted: Background

transparent fi

background image
B duchess-.. b I -

l advanced settings

Puc. 2.2. GRUB Customizer
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2.1. NoBTOpHas cbopka
KoHdUrypauuoHHoro paiina GRUB

3apjaua

Cobparp konpurypanuio GRUB 1ociie nusmeHneHmst HaCTpOEK.

PeweHune

Komawnsr coopku kordurypaimn GRUB B pasHbIxX AucTpuOyTHBAX MOTYT PasJIi-
yarbest. B Fedora u openSUSE s1a KoMania BbINISIUT TaK:

$ sudo grub2-mkconfig -o /boot/grub2/grub.cfg

B mexoTopbix aucTpubdyTBax, Takux Kak Ubuntu, ona nMeeT caeyromnuii BIL:

$ sudo grub-mkconfig -o /boot/grub/grub.cfg

B Ubuntu Linux uMeercst Takske ciieHapuil update-grub, KOTOPBIiT 3aMyCKaeT grub-
mkconfig:

$ sudo update-grub

KommeHTapuii

Hexoropsie qucTpubyTrBbl Linux MpegocTaBisiioT KOMaH/[bl, aHATU3UPYoIre haiin
¢ HacTpolikamu /etc/default/grub.

He 3abbiBaiite mpoBepsaTh MeHa (hailioB U KATAIOTOB TPU PEIAKTUPOBAHIN HACTPOEK
GRUB, n0CKOJIbKY OHI Pa3/IMyaloTcsl B PasHbIX AUCTprOyTHBax Linux.

JlononHutenbHaa uHGpopmauus

® /loxymeHTanud A Balledl MaTePUHCKON ILIATHI, T TPUBOASATCSA CBEIEHUS
o BIOS/UEFI.

® PyxosopctBo GNU GRUB Manual (https://oreil.ly/szAiR).

® CrpaHWuIbl CIPaBOYHOTO pyKOBocTBa man it GRUB; BoITIosHUTE KOMaH/LY man
-k grub, 4TOOBI TIOTYYUTh MTOJHBII CIIUCOK CTPAHMIL,

® info grub uau info grub2.
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2.2. OtobpaxeHue ckpbiToro meHio GRUB
3apava

Bamt mo6umbiit querpubyTtus Linux ckpbiBaetr Menio GRUB, ecin Ha koMmbioTepe
YCTaHOBJIEHA TOJIBKO OJIHA OTIEPAIIMOHHAS CUCTEMA, HO BaM XOTEJIOCH Obl, UTOOBI OHO
TOSIBJISLIIOCH TIepPeJl 3arpy3KOil.

PewweHune

Tax nmoctynaiot HekoTopblie AucTpubyTuBbl Linux, Briaoyas Ubuntu u Fedora.
Bl moskere otobpasuth Menio GRUB, Haxas u yaep:xuBas KiaaBuiry Shift mociie
BKJIIOYEHUST 9JIeKTPOIIUTAHUSI.

Orpenakrupyiite aiis /etc/default/grub, Kak MoKasaHO HUIKE, YTOOBI 3aCTABUTD
GRUB Bcerzna orobpakaTh MEHIO:

GRUB_TIMEOUT="10"
GRUB_TIMEOUT_STYLE=menu

Ecm B Banrem (atizie mpucyTcTBYIOT CTPOKM GRUB_HIDDEN_TIMEOUT=0 1 GRUB_HIDDEN_
TIMEOUT_QUIET=true, TO 3AKOMMEHTHUPYIITE UX, I0OABUB CUMBOJI PEIIETKY (#) B HAYAIIO
CTPOKIL.

[TocJe Toro Kak (haiin /etc/default/grub Oyaet u3MeneH, cobepuTe KOHBUTYPAITHIO
GRUB (cm. perteni 2.1).

KommeHTapuit

ITapameTp GRUB_HIDDEN_TIMEOUT=@ sampeiiaer otoOpaxenue menio GRUB, a na-
pameTp GRUB_HIDDEN_TIMEOUT_QUIET=true 3ampeliaer oToOpaxkeHue TaiiMepa 00-
paTHOro OTCYeTA.

Ecmm YCTaHOBUTDH Ha KOMIIBIOTEP €II€ O/THY OTIEPAITMOHHYIO CUCTEMY B PEKUME MY JIb-
TU3arpy3kKu, TO MEHIO GRUB JIOJIZKHO CTaTb BU/IMUMBIM aBTOMAaTHUYCCKU.

JlononHutenbHaa uHGopmauua
® Pernenrt 2.1.
@ Pyxosogcteo GNU GRUB Manual (https://oreil.ly/DgiwS).

® CrpanHuts! cripaBoyHOTO pyKoBo/cTBA man 711 GRU B; BeImosHnTe KOMaHIy man
-k grub, 4TOObI TIOJIYYUTh MTOJHbII CIIUCOK CTPAHMIL,

® info grub wau info grub2.
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2.3. 3arpy3ka c gpyrum aapom Linux

3agava

Bam mHTEpecHO y3HATh CMBICJ JOMOJHUTETBHBIX IIYHKTOB B BaiieM MeHio GRUB,
KOTOPBIE CCBIIAIOTCS Ha OIIpe/ieieHHbIe Bepeuu szipa Linux, kak Ha puc. 2.3, 1714 4ero
OHM HYKHBI 1 UTO C HUMU JI€J/IaTh.

Ubuntu
Ubuntu

menL .

Pwuc. 2.3. TlyHkTbl B MeHio GRUB ans 3arpy3kin pasHbix Aaep

PewweHune

C TeuenneM BpeMenu cucteMa Linux o6HOBIIsIETCS, HO cTapbie sipa Linux coxpasi-
1oTcst 1 gobassistiorest B Menio GRUB. 9o 1mo3Bosisier 3arpy3uTh crapoe 1 3aBeIoMO
UCIIPABHOE SI/IPO, €CITM YTO-TO TIOHIET He TaK ¢ HOBbIM sipoM. CTapble spa MOKHO
He COXPAHATh U YIAIATh UX C IIOMOIIBIO AUCHETIEPA TAKETOB.

KommeHTapuii

B mpeskine Bpemena 0GHOBIEHNE SIIPA UMETIO OOTBINOE 3HAYEHHUE, TOCKOIBKY JacTO
9TO 03HAYAIIO UCTIPABJIEHNE OMMOOK, YAYIIMIEHHYIO TIOIIEPKKY 000PYI0BAHUS, Ta-
KOTO KaK BUIE0-, Ay/TNO- U ceTeBBIE KapThI, a TAK’KE HOBBIE BO3SMOKHOCTH, HATIPIIMEP
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MOJIZIEPKKY MPOTpueTapHbiX (hopMaToB (hailjioB 1 HOBBIX IPOTOKOJIOB. VI3MeHeHMit
OBLIO MHOTO, 1 HOBBIE SIIpa HEPEAKO paboTaan HEKOPPEKTHO, II0STOMY COXpaHeH!e
BO3MOKHOCTH 3arpy3KH ¢ 6oJiee CTapbIM sApOM ObLIO OOBIYHBIM A€JIOM. B Harmn
IHU ox00HbIe TPOOIEMbI BCTPEYAIOTCs PEAKO, U OOHOBIEHHS AP, KaK IPABILIO,
HE3HAYUTEJIbHBI.

JlononHutenbHaa uHGopmauua

@ Pykosoxcreo GNU GRUB Manual (https://oreil.ly/gxk2m).
® Apxus sazaep Linux (https://oreil.ly/15xyK).

2.4. YcTPOiCTBO KOHOUIYpPaLMOHHbIX
¢annos GRUB

3agava

Bawm usBectHo, uTo HacTpoiika GRUB BoiTiosiHgeTcsa HEeMHOTO HHAYE, YeM HACTPOiKa
GOJIBIITIMHCTBA TIPOTPAMM, U XOTEIOCH OBl Y3HATB, T/I€ HAXOASATCS KOH(PUTYPAIIMOHHBIE
aitner GRUB u kak nx ucnosibzoBath /i1t ynpasiaenus GRUB.

PewieHune

Kondwuryparmonnsie daitast GRUB naxonsres B /boot/grub/, /etc/default/grub
u /etc/grub.d/. Hacrpoiika GRUB — ciioskHas 3amada, Tpebyrolias UCIoIb30BaHUs
MHOJKECTBA CIIeHAPUEB U MOJLYJIEN.

GRUB n GRUB 2

Kax 06¢ysk/1a10ch BO BBOIHOMN YaCTH 9TOM IVIaBbI, B O/HUX AUCTPHOYyTHBaX Linux
ucnoJbdyercs npocroe HazBanre GRUB 6e3 undpoBoro uuiekca, B Apyrux —
nHazBanne GRUB2 B umenax (aiisioB 1 komanziax. B aToil raBe s UCIonb3yo
nassanne GRUB, xak npunarto 8 Ubuntu, 3a NCKII09EHIEM TIPUMEPOB, OTHOCS -
HUXCA K KOHKPETHBIM III/ICTpI/I6yTI/IBaM.

MDaiin /etc/default/grub XxpaHuT HacTpoiiku BHelnrHero Buga Merio GRUB, oto-
GpaskaeMoTo TIPH 3aITyCKe, KOTOPBIE, HATIPUMED, TO3BOJISIIOT CKPBITh UJI 0TOOPA3UTh
MEHIO, TPUMEHUTD 0(hopMIIeHHE, I00aBUTH (POHOBOE N300PAKEHNE, HACTPOUTH TANM-
ayT 1 33/1aTh TTapaMeTPhI s1pa.
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Maiinb B /etc/grub.d/ momaep:kuBator GoJiee CJIOKHDBIE KOH(bUTypanuu, a /boot/
grub/ xpauut (aiiibl n306paykeHnii 1 0(hOPMIIEHUH /I HACTPOUKY BHELIHETO BH/a
menio GRUB.

[masubrit koudurypanmmonssiii daitn GRUB — /boot/grub/grub. cfg. 3arpysunk
GRUB unTaer ero npu 3amycke. Bl He 10JIKHBI peIaKTHPOBATD ATOT (haiii, TOCKOJIb-
Ky OH CO3/IaeTcst B Tpoliecce cOOPKKU KOH(PUTYPAIUU [TOCTIe€ BHECEHMS] U3MEHEHMI
B (baitiibl u3 /etc/grub.d/ u /etc/default/grub.

Kouduryparuss GRUB aBroMaTHYeCcKU COOMPAETCS 32HOBO TIOCJIE YCTAHOBKH JIO-
ObIX OOHOBJICHUIT, BIUAIONMX HA TPOIECC 3arPY3KU, TAKUX KaK YCTAHOBKA HOBBIX
U y/laJieHue CTapbiX siiep.

KommeHTapuii

Ecau Bac unrtepecyer co3anue ciienapuesn, To uzydenue aitio GRUB nociyxut
OTJIMYHBIM ITPAKTUYECKUM IIPUMEPOM OpTraHu3allun 60.]1]3]1[01"0 KoJ/inyecTBa B3aMO-
3aBUCUMbBIX CIIEHApUEB.

Karasor /etc/grub.d/ conepskuT 1esiblii komniexc KOHDUTYpalMoHHBIX (hatizioB. Bmecto
OJTHOTO TUTAHTCKOTO KoHGUTyparmonHoro datira Hactpoitku GRUB xpansrcs B He-
CKOJTBKUX OTIEJIbHBIX (haliiax, M KayKIbIH 13 HITX OTBEYAET 32 HACTPOUKN KOHKPETHOM 3a-
Jaun. v (paiiibl IPOHYMEPOBaHbBI B TOM TIOpsiziKe, B KoTopoM GRU B nosmken nx anTath:
YyeM MeHbIIIe YKCJI0, TeM Bbie rpruoputer. Huske npezacrasien npumep us Fedora 32:

$ sudo 1s -C1 /etc/grub.d/
00_header

01_users
08_fallback_counting
10_linux
10_reset_boot_success
12_menu_auto_hide
20_linux_xen
20_ppc_terminfo
30_os-prober
30_uefi-firmware
40_custom

41 custom

backup

README

Ka)KlIbeI N3 9THUX (baI;'UIOB ABJISAETCA CIIEHAPUEM U JIOJIDKEH MMETH pa3dpelieHrue Ha
BBITIOJIHEHHWE. BBl MOskeTe 3allpeETUTHb MCITOJIb30BATh n060i U3 HUX, C6pOCI/IB out
pa3perreHnA Ha BBITIOJTHEHNE, HAIIpUMED, TaK:

$ sudo chmod -x 20_linux_xen
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BHOBB pasperuTh UCIOIb30BATh CIIEHAPUI MOKHO, YCTAHOBUB OUT pa3pelleHust Ha
BBIIIOJIHCHUE:

$ sudo chmod +x 20_linux_xen

JlononHutenbHaa uHpopmauma
@ Pyxosozactso GNU GRUB Manual (https://oreil.ly/RWh6k).

® CrpanuIiis! cripaBoYHOTO pyKoBo/cTBA man st GRUB; BeImosiHuTE KOMaHIy man
-k grub, 4TOObI HOJYYHTD ITOJIHBINA CIIMCOK CTPAHMIL.

® info grub nan info grub2.

® [aBa6.

2.5. Co3aaHne MUHUMANbHOrO
KoHdUrypauuoHHoro paiina GRUB

3agava

Hammcats MuaNMaNbHYTO felicTBY oMy KoHburyparmio GRUB.

PeweHune

Huxe nipezicraBien npocreiimuii daitn /etc/default/grub, copepsKaiimnili TOIBKO
caMoe HeoOXOIMMOE JIJIst OTOOPaKEHSI MEHIO U 3arPy3KH cucTeMbl Linux (3T0T Ipu-
Mep npegrastade st openSUSE Leap 15.2):

# M3meHuB 3TOT ¢aitn, BbINONHMTE KoMaHAy 'grub2-mkconfig -o /boot/grub2/grub.cfg’
# ana obHoBneHua /boot/grub2/grub.cfg

GRUB_DEFAULT=0
GRUB_TIMEOUT=10
GRUB_TIMEOUT_STYLE=menu

[TomHMTE, KaK BBIMIALETIO MeHIO Ha puc. 2.1? Ha puc. 2.4 n3obpaxkeHno MeHIoO st
TOM JKe CUCTEMBI, HO TIOJTYYeHHOE C UCITOJIb30BAHIEM MIUHUMAJIbHOW KOH(PUTYPAITUH
GRUB.

Ectb elrie HeCKOJIbKO TTapaMeTpoB, KOTOPbIE BBl MOKETE MOMpo6oBaTh 106aBUTh: Ha-
npuMep, pazHble cocoGbl BBIGOPa 3arpy3KH M0 YMOIYaHUI0, POHOBOE M306paKeHne
U TeMa, BETA 1 paspelnenne skpana. [Togpobuee 06 5TOM paccKasblBaeTCs B IOAPas-
nene «KomMenTapuiis.
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GNU GRUB wversion 2.04

*0pensSUSE Leap 15.2
Advanced options for openSUSE Leap 15.2
Start bootloader from a read-only snapshot

Use the * and *+ keys to select which entry is highlighted.
Press enter to boot the selected OS, ‘e' to edit the commands
before booting or 'c' for a command-line.

Puc. 2.4. MunumanbHoe merio GRUB

KommeHTapuii

B /etc/default/grub MOXKHO 10OABUTH MHOKECTBO APYIUX MAPAMETPOB, GOJIb-
HIMHCTBO U3 KOTOPBIX MOXKHO UTHOpHpoBaTh. Huske onucanbl mapaMeTpbl, KOTOPbIe
sI curTalo HauboJiee moJe3HBIMU.

® GRUB_DEFAULT = ompejiesisIeT IIyHKT B 3arPy304HOM MEHIO, BBIOMPAEMBIiT 110 YMOJI-
yaunio. CyeT MyHKTOB B 3aTPY30UYHOM MeHIO HaumHaeTcs ¢ 0, HO OHM He HY-
MepytoTcst sBHO. Kak y3Hath, Kakoii HOMep COOTBETCTBYET KaXK/OMY ITyHKTY?
K COXaJIEHUIO, HET OYEeBNIHOTI'O CHOCO68. CZleJIaThb 9TO, 1 BaM IIPUJIETCS BDYYHYIO
TIepecynTaThb IIYHKTDI, COIE€psRalllie Ppa3/i€/ibl men uentry. Tunuunoe orpezaesieHne
IIYHKTa MEHIO BbITJIAUT CJIEAYIOINM 06p3.30M2
menuentry 'openSUSE Leap 15.2' --class opensuse --class gnu-linux
--class gnu --class os
menuentry_id_option 'gnulinux-simple-102a6fce-8985-4896-a5f9-e5980cb21fdb’ {
load_video
set gfxpayload=keep
insmod gzio

[...]

MOJKHO TakKe BOCIIOIb30BATHCsI KOMAHIO0I awk, KaK B CJIEAYIOLIEM IIPUMEPE I
Ubuntu 20.04:

$ sudo awk -F\' '/menuentry / {print i++,$2}' /boot/grub/grub.cfg
@ Ubuntu

1 Ubuntu, with Linux 5.8.0-53-generic

2 Ubuntu, with Linux 5.8.0-53-generic (recovery mode)

3 Ubuntu, with Linux 5.8.0-50-generic

4 Ubuntu, with Linux 5.8.0-50-generic (recovery mode)

5

UEFI Firmware Settings
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BeposiTHO, HET GOJIBIIOrO CMBICJIA HCIOIb30BATh B KAUYECTBE BHIOOPA IO YMOJI-
YaHUIO IIYHKT 3aIlyCKa IIPOLe/yPbl BOCCTAHOBJIEHUS UJIM TECTUPOBAHUS T1a-
MSTH, XOTS 3TO BIIOJIHE BO3MOXKHO. [IyHKT UEFI Firmware Settings (HacTpoii-
ku mpomuBku UEFI) Bemosnser Bxox B nactpoiiku BIOS/UEFI Bamieit
CUCTEMBI.

GRUB_TIMEOUT=10 3ajiaeT BpeMs B CEKyH/IaX, B TedeHue koroporo menio GRUB
Gymer &aaTh BEI60PA TMOMB30BATEST TIEPE 3AMyCKOM MYHKTA TI0 YMOTYAHHUIO,
a GRUB_TIMEOUT_STYLE=menu 0TOOpa’kaeT MEHIO BO BpeMsI 06paTHOr0 oTcyeTa.
[TapameTp GRUB_TIMEOUT=0 3amyCKaeT 3arpy3Ky HeMeIEHHO, 6e3 0TOOpaKeH st
MEHIO, a GRUB_TIMEOUT=-1 OTKJII0YAaET aBTOMAaTUYECCKYIO 3arPy3Ky M JKJET, TIOKa
MOJIb30BATEIb C/IEJIAeT BHIOGOP.

GRUB_DEFAULT=saved BMecTe ¢ GRUB_SAVEDEFAULT=true eJaeT TMOCAEHUI BbI-
6paHHbII>’1 MIYHKT MEHIO MTyHKTOM T10 YMOJIYAHUIO JIJIF CJIeIyIoIIell 3arpy3Ku.

GRUB_CMDLINE_LINUX= go6aBJisieT mapameTpbl sapa Linux s Bcex IIYHKTOB
MEHIO.

GRUB_CMDLINE_LINUX_DEFAULT= ompesesnsaeT ImapaMeTphl si/ipa TOJIbKO JIJIsI ITYHKTa
MEHIO 110 yMOYaHuto. TUnuYHbIi mpuMep: GRUB_CMDLINE_LINUX_DEFAULT="quiet
splash", KOTOPBII OTKJOUYAeT MOAPOOHBII BBIBOJ IIPU 3allyCKe U 0TOOpakaeT
rpadudeckuil skpan-sacTaBky. Ha prc. 2.5 nokasano, Kak BbITJISLAUT IIOAPOOHBII
BBIBOJI. Ecin 3a1an mapameTp GRUB_CMDLINE_LINUX_DEFAULT="quiet splash", To
YBUIETH TTOAPOOHBIIT BEIBOJL MOKHO €3 U3MEHEHUSI HACTPOEK, HAKAB KIIABUIILY
Esc BO BpeM# 3alyCKa CUCTEMBI.

GRUB_TERMINAL=gfxterm ycTaHABJUBAET rPabUUECKUN PEKUM JIJIst OTOOPasKEHUST
sxpana GRUB, KOTOpBII mOAAepKUBaET LBeTa U rpaduuecKue n300pakeHmsl.
[TapameTp GRUB_TERMINAL=console OTKJIfOUaeT TpahmIeCcKUil PEeKIM.

GRUB_GFXMODE= ycTaHaBJIMBAaeT pa3pellleHre 9KpaHa B rpahuecKOM PeKnMe,
Harpumep: GRUB_GFXMODE=1024x768. 3amycTuTte B KomaHHOH cTtpoke GRUB
KOMaH/y set pager=1, a 3areM videoinfo, 4TOOBI YBUJETDb HOAAEPKUBAEMbIe
pesxuMbl (puc. 2.6). Komanya set pager=1 1Mo3BoJisieT UCIIOJIb30BaTh KIABUIIN
CO CTPEJIKAMH JIJIST TIPOJIUCTBIBAHWS BBIBOJMMbIX KOMaH/IAMU PE3YJIhbTaTOB BBEPX
u Buus. [TapameTp GRUB_GFXMODE=auto BeiOupaeT HauboJjiee pasyMHOe 3HaYeHIe
0 YMOJTYAHUIO.

GRUB_BACKGROUND= ycTaHaB/IMBaeT ykazaHHoe GOHOBOE M300pakeHUE JIJIsi MEHIO
GRUB (cwm. pertenit 2.6).

GRUB_THEME= ycTaHaBJIMBaET yKazaHHY10 TeMy odopmienng meHio GRUB (cwm. pe-
ment 2.8).
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Reached target Local Encrypted Uolumes.
Listening on Syslog Socket.
Starting Journal Service...
Mounted Kernel Debug File System.
Mounted POSIX Message Queue File System.
Mounted Huge Pages File System.
Started Luvad Kernel Modules.
Started Create list of required static device nodes for the current kernel.
Started Remount Root and Kernel File Systems.
Starting uwdev Coldplug all Devices. ..
Starting Create Static Device Nodes in sdev...
Starting Apply Rernel Variables...
Started Journal Service.
Started Create Static Device Modes in rdev.
Started fpply Kernel Variables.
Stopped Entropy Daemon based on the HAVEGE algorithm.
Started Entropy Daemon based on the HAVEGE algorithm.
Starting udev Kernel Device Manager...
Started udev Coldplug all Devices.
Started Setup Virtual Console.
] Started udev Kernel Device Mamager.
3.6384981] pcieport BABA:8B:08Z.6: pciehp: Failed to check link status
3.66£8151 input: Power Button as ~sdevices/LNXSYSTM:088/LNXPWRBN:B86/input/inputd
3.667655] ACPI: Power Button [PWRF]
0K 1 Created slice system-gemusxZdga.slice.
Starting Setup UVirtual Comsole...

Pwuc. 2.5. lloapobHblit BbIBOA C MHdOpMaLeli 0 xode 3anycka

Puic. 2.6. lognepxuBaemble BUAEOPEXUMbI



76 [masa 2. Ynpasneue 3arpy3unkom GRUB

JlononHutenbHaa uHGopmauua

® Perenr 2.6.

® Pernent 2.8.

® Pyxosoacteo GNU GRUB Manual (https://oreil.ly/zIbDg).
o

CrpanwuIIb cripaBoYHOTO pyKoBoicTBa man it GRU B; BeiTiosHUTE KOMaH/Ly man
-k grub, 4TOObI OJYYHTD ITOJIHBINA CIIMCOK CTPAHMIL.

® info grub uan info grub2.

2.6. Hactpoika ¢poHoBoOro nzobpaxeHus
ana meHto GRUB

3agava

Bac Bosnyer BHemnnuii Buz Bamero Merio GRUB, 1 BaM Xx0Tes10¢h Obl YJIyUIIUTD €T0.

PeweHune

B posm poHOBOTO M306paskeHNsT MOKHO MCIIOJIb30BaTh n300paskeHue B popMare
PNG, socbmuburaom JPG wnn TFA. Msobpaskenne MosxkeT GbITh J1060T0 pasme-
pa — GRUB aBromarnyecku Macurabupyer ero o pasMepy akpana. B ciemyromiem
npumepe s ykpairy metio GRUB dotorpadueii moeii konrku [epriorutu, pasrysin-
BaIOIIE TI0 KHUKHBIM TIOJIKAM.

Cxonupyiite mzobpasxkenue B /boot/grub/ u 106aBbTe MOIHBIN IIyTh K (daiiny uso-
Opaskenust B daiin /etc/default/grub. B Mmoem caydae dororpadust Tepriornau
Haxoautcs B paiine /boot/grub/duchess-books. jpg:

GRUB_BACKGROUND="/boot/grub/duchess-books.jpg"

Ecnu B aiine umeercst ctpoka GRUB_THEME=, TO 3aKOMMEHTUPYIITE €€, 3aTeM Tiepe-
cobepute kordurypanuo GRUB (cMm. perrent 2.1).

Bbl fosxHb yBUIETD coobuienne Found background: /boot/grub/duchess-books.jpg B BbI-
BoJIe KoMaH (bl cOopku. Eciin 910 cooblieHune He oABUI0CH, 3HAYUT, Te-TO B Balleil
KOH(DUIYypalK eCTh OIIUOKa.
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ITocme Toro kax KouduUrypaiusa OyzeT mepecobpana yCIeIto, mepe3arpy3nTech
U TIOJIy4HTe yI0BOJIbCTBUE OT HOBOTO (hoHa B Menio GRUB (puc. 2.7).

Puc. 2.7. TepuornHa — o6pa3oBaHHas KolKka — kpacyeTca B MeHto GRUB

[IpudTpl B 1TaHHOM IIpUMEPE IIJIOX0 YUTAIOTCS, TOITOMY TIEPEXOInTe K perenty 2.7,
4TOGBI Y3HATH, KAK U3MEHUTD UX I[BET.

KommeHTapwmit

Bbl MOKeTe HCII0JIb30BaTh JII0060€ N300paKkeHIe, 1 OHO He 0043aTeIbHO JOJIKHO Ha-
XOAUTHCA B /boot/grub/. OHako, nomernias daiiibl n306paxeHuii B /boot/grub/, Bbl
coxpanuTe Bce Baiu HacTpoiiku GRUB B ojijHoM MecTe u cjiesiaete X J0CTYITHBIMHU
JUIST BceX cucTeM LinuX, yCTaHOBJIEHHBIX B PEXKUME MYJIbTU3ATPY3KU.

JlononHutenbHasa UHGopmauua

@ Pyxosoactso GNU GRUB Manual (https://oreil.ly/zIbDg).

® CrpanHuIisl cripaBoYHOTO pyKoBo/icTBA man 71t GRUB; BeImosiHNMTE KOMaHIy man
-k grub, 9TOOBI TIOTYYUTh MTOJHBII CIIUCOK CTPAHMIL,

® info grub wiau info grub2.
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2.7. I3meHeHue uBeTa WpupToB
B meH10 GRUB

3apava

Hoserit ¢hon cmoTpuTest 3amedaTesbHO (CM. puc. 2.7), HO HaAMMCH TIOYTH He YUTa-
I0TCs1, ¥ XOTEJI0Ch ObI u3MeHuTh 11BeT mpudra B Mmerio GRUB.

PewweHune

ITO yBJIEKATEJIbHOE 3a/[aHIe, TIOCKOJIBbKY BbI MOKETE OBICTPO TIPOCMOTPETH I[BETA
B koMan1Ho# ctpoke GRUB. A 3atem oTpenakTupoBath /etc/default/grub 1 co3-
JIaTh HOBBIN (haiiyr B /etc/grub.d/ [Jist 3arpys3KH BalllUX [[BETOB, 3aTE€M TIepecobpaTh
/boot/grub/grub.cfg. [lepesarpysurech, 4ToObI HACTAAUTHCI (DOHOBBIM H300pasKe-
HUEM C KPACUBBIMU IIBETHBIMU MIPU(TAMHI.

3armycrure KOMITbIoTep |, Korja mosisurcest MeHio GRUB, Haskmure C, 4T0OBI OTKPBITH
komanHy10 ctpoky GRUB (puc. 2.8).

GNU GRUB wversion 2.04

Minimal BASH-1like line editing is supported. For the first word,
TAB lists possible command completions. Anywhere else TAB lists

possible device or file completions. ESC at any time exits.

grub>

Pwuc. 2.8. KomaHaHas ctpoka GRUB

Clriemyiotnue iBe KOMaH/[bl yCTAaHABINBAIOT 11BETA, KAaK MMOKa3aHo Ha puc. 2.9:

grub> menu_color_highlight=cyan/blue
grub> menu_color_normal=yellow/black

Bor MoskeTe TTooUepenHo BHIOPATh U TPOBEPUTDH KAKIYIO TMapy 1BeToB. JI7st aToro
B MeHI0 GRUB nHaxkMuTe kirapuiiny C, uToObI OTKPBITH KOMaHIHY0 CTPOKY. BBeanTe
CBOIO KOMaH/y (M3BUHUTE, HO KOIIMPOBAaHUE U BCTaBKa 3/1eCh HEJOCTYIIHDI), Ha-
JKMUTE Enter, 3ateM Esc, 4T0OBI BEPHYTHCS B MEHIO U TIOCMOTPETD, KAK OHO BBITJISI/TAT.
Bbl MozkeTe repesincTbIBaTh BBEIEHHBIE [IPEXK/E KOMAH/IBI C IIOMOIIbIO KJIABUII CO
CTPEJIKAMM BBEpPX M BHU3, a TAK)Ke PEJlaKTUPOBATh U OBTOPHO UCIIOJIb30BATD UX,
He HabMpast Bce 3aHOBO.
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GMU GRUE

Puc. 2.9. Hactpolika LBeTOB B MeHH0 U3 KoMaHAHoi cTpoku GRUB

[IBeTa moJKHBI yKa3bIBaTHCS B TAKOM TIOPSsIKe: I[BeT nipudrta/mBeT hoHa. Bee iBeTa
CILIOTITHBIE, 6€3 MTPO3PAYHOCTH, 32 OHUM MCKIIOUEHUEM: KOTIa /7ist (hoHa BEIOMpaeT-
CS1 YEPHBIH 1IBET, OH CTAHOBUTCS 1PO3payHbIM. BoT 1moyemy B menu_color_normal=
JIOJIKEH YKa3bIBATHCSI Y€PHBIN 1[BET (hOHA MPU UCIIOIb30BaHUU (hOHOBOTO H300pa-
skenust. Ecin ykaszath 0001 pyroit iBet dhoHa, To n3obpakeHue OyaeT MOKPHITO
nBetoM (hoHa. IIBet hpona menu_color_highlight= npuMeHseTCS TOJTBKO K CTPOKE,
BBIOPAHHOU B JIAHHDIII MOMEHT.

OnpezsennBIInch ¢ BIGOPOM I[BETOB, CieJlaiiTe X MOCTOSHHBIMK. 3arpy3uTech
1 cO3/1aliTe HOBBIN clieHapuii B /etc/grub.d/. B ciemyrotieM npuMmepe OH Ha3bIBaeTCS
07_font_colors. CKOUPYHTE 3TOT TEKCT B TOUHOCTH:

#!/bin/sh

if [ "x${GRUB_BACKGROUND}" != "x" ] ; then
if [ "x${GRUB_COLOR_NORMAL}" != "x" ] ; then
echo "set menu_color_normal=${GRUB_COLOR_NORMAL}"
fi
if [ "x${GRUB_COLOR_HIGHLIGHT}" != "x" ] ; then
echo "set menu_color_highlight=${GRUB_COLOR_HIGHLIGHT}"
fi

fi

3aTeM faiTe paspelienne Ha BbITIOJHEHNE:

$ sudo chown +x @7_font_colors
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ITorom no6GaBbTe cieayole CTPOKU B (aiisn /etc/default/grub, onpenesionie
BBIODAHHBIE [[BETA:

export GRUB_COLOR_NORMAL="yellow/black"
export GRUB_COLOR_HIGHLIGHT="cyan/blue"

[Tepecobepute kordurypaunio GRUB (cMm. pertent 2.1) u niepesarpysure KOMITbIO-
Tep, yTOObI YBUAETD MOJIYYUBIINNAC Pe3yJIbTar.

KommeHTapuii

JlonoanTenbHy0 mHbOpMaIuio o (aiirax B /etc/grub.d/ U o TOM, moueMy UMeHa
baitioB nosKHBI HAUMHATHCS ¢ IUGP, BBI HalizeTe B perenite 2.4. [To cBoemy ombITy
MOTY CKa3aTh, 4YTO HEBAsKHO, KAKIM 10 cUeTy OyeT 3aImyCcKaThCsl CIIeHApUi, onpejie-
JISIOIIIIL [[BeTa IPU(TOB, HO €CJIN BAPYT TaK CJAYYUTCS, 4TO ero foOaBJieHue He JaeT
JKeJIaeMOTO Pe3YJIbTaTa, TO IOIPOOYHTe UBMEHUTH IPUOPHUTET. Y OeAUTECH, UTO (hail
cIleHapust UMeeT paspelnienne Ha BoiroaHeHue. CiieHapuil 10J5KeH OTIPe/IessTh cie-
JIyTOTI[€e TTapaMeTPhI:

® menu_color_highlight — ymnpaBJiser 1iBeTaM BBIZECJICHHOTO ITYHKTa B MEHIO;

® menu_color_normal — YHUpaBJIA€T [IBE€TaMM HEBBIJICJICHHBIX ITYHKTOB B MCHIO.

W crob3yiiTe MMEHA IBETOB B TOUHOCTH TaK, KaK OHU yKa3aHbl B Ta0JL. 2.1, co Bcemu
OGyKBaMU B HIZKHEM PErHCTPeE.

Ta6nuua 2.1. Lipeta, noaaepxupaemble GRUB

Moanepxueaembie uBeTa

black dark-gray light-green magenta
blue green light-gray red
brown light-cyan light-magenta white
cyan light-blue light-red yellow

D,OI'IOHHI/ITEHbHaﬂ |/|H¢0pMa|.|,|/|ﬂ
® Pyxosoacteo GNU GRUB Manual (https://oreil.ly/BZHWt).

® CrpaHWuIIb CIPaBOYHOTO PyKOBocTBa man it GRUB; BeITIosHUTE KOMaH/LY man
-k grub, 9TOOBI TIOTYYUTh MTOJHBII CIIUCOK CTPAHMIL,

® info grub unau info grub2.

® Perenr 2.4.
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2.8. [lpumeHeHune Tembl opopmneHna kK meHio GRUB
3apava

Bawm upasutcs, korga meato GRUB BwITyIganT KpacuBo, U Bbl XOTUTE Y3HATD, MO/
nepxusaeT i1 GRUB Tembl oopmiieH1s 1719 MEHIO U KaK UX YCTAHOBUTD.

PewweHue

Cuwuraiite, 4T0O BaM 110Be3J10, TOcKOJIbKY J17ist GRUB ecTh MHOKECTBO KPAaCUBBIX TEM
oopmrenns. st Hayana mOIpoOyiiTe OTHICKATh TOTOBBIE TEMbI ¢ IIOMOILbIO IKC-
neryepa MaKeToB 1 KoManbl grep. Hiwke npeacrasien npumep a1 Ubuntu Linux:

$ apt search theme | grep grub
31ech theme | grepgrubHCHOHbsyeTCﬂﬂﬂﬂxbHﬂprauﬂquByﬂbTaTOBHOHCKaHaKe-
ToB. KoManza 1o/KHa BBIBECTH CIIUCOK HAa3BaHUI IIAKETOB, TAKUX KaK gmb—theme-

breeze, grub2-themes-ubuntu-mate v grub-breeze-theme. Y craHoBKa TeM BBIIOJIHSETCS
TOYHO TaK JKe, KAK yCTAHOBKA JIIOOBIX JIPYTUX TAKETOB.

KommeHTapuii

Hosas Tema poskHa yecTaHOBUTLCS B /boot/grub/themes. Haiinute BHOBD ycTa-
HOBJICHHYTO TeMY, HanpumMep /boot/grub/themes/ubuntu-mate, u daiin theme. txt.
BseauTe mosmbIil myTh B /etc/default/grub, Kak TOKa3aHO HILKE:

GRUB_THEME=/boot/grub/themes/ubuntu-mate/theme.txt

O06st3aTeTbHO 3aKOMMEHTHPYITE JIIOOBIE IPYTHE CTPOKU B KOH(MDUTYPATIUU, OTHOCSI-
muyecs K opOPMIEHUIO MEHIO, Takue Kak GRUB_BACKGROUND=, J1i00ble OIpeieIeH st
1BeToB mpudTa 1 hoHa 1 Jirodble APYrUe TeMblL. 3aTeM repecobeprTe KOHMUTypaIuo
GRUB (cwm. pentenit 2.1). B BbIBO/IE KOMaH/IBI BBI JOJIKHBI YBUETH CTPOKY, TAKYIO
Kak Found theme: /boot/grub/themes/ubuntu-mate/theme.txt.

Ecjiit Bce MpoTIIo yCIENIHO, TO Mepe3arpy3uTech, W Bbl YBUANTE 9KPaH, TOA00HbII
usobpaxenromy Ha puc. 2.10. Eciin MeHro oToOpaskaeTcst HellpaBIJIbHO, TO TIPOBEPhTE
eire pa3 CBOIO KOH(UTYPAIIMIO U BBIBOJ KOMAH/IbI TIEPECOOPKL.

JlononHutenbHaa uHGopmauua

® Tewmbl 111 GNOME (https://oreil.ly/oLJtx).

® Tewmpl ns1 KDE (https://oreil.ly/SLdkp).

@ Pyxosoacteo GNU GRUB Manual (https://oreil.ly/LeIHu).
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GRUB Boot Menu

95 remaining.

Fnterchont rreommand-1ine

Puc. 2.10. Tema Ubuntu MATE gns GRUB

2.9. BocctaHOBNEHMe He3arpyKalowlenca cucrembl
U3 npurnaweHmna grub>

3agava

Bo Bpewms 3amycka cuctema ocranasauBaercs Ha npuriamenun GRUB grubs> u He
3arpyskaercst. Bbl JIOJOKHBI 3HATD, KaK 3arpy3UTh CUCTEMY U BOCCTAHOBUTH PaboTo-
CIIOCOOHY 10 KOH(UTYPAITHIO.

PeweHune

Korma nporiecc 3arpysku ocTaHaBIMBAETC Ha MpuTaiieHun grub> (puc. 2.11), ato
O3HAuaeT, YTO 3arPy3UNK HaIlleJI KaTaJior /boot/grub/, HO He MOXKET HAUTH KOPHEBYIO
(aitnoByio cucremy.

Bam nyskHo Haiit KopHeByIo (hailsioByio cucremy, s1ipo Linux u cooTBeTcTBY-
fotuii (paiir initrd. B komaugHoit o60m0uke GRUB BaMm foctyiHa Best (haiiioBast
cucTema.
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supported. firs d, T sible command completions. Anyuhere
else TRB I ible d or file comple ]

grub> _

Puc. 2.11. KomaHaHas obonouka GRUB

ITepBbIM ETOM HY;KHO BKIIOYUTH BO3MOKHOCTD MEPETUCTHIBAHUS CTPAHUIL, YTOOBI
MOJKHO OBLIIO TPOCMATPUBATD JIJTMHHBIN BBIBOJ[, IPOKPYYUBASI €10 BBEPX U BHU3:

grub> set pager=1

BeiBesuTe crincok gocTynmHbIX AUCcKOB u pazaenoB. GRUB noanep:xuBaet cBoii crio-
€00 naeHTUGUKALIN KEeCTKIX AUCKOB 1 pasaesios. OH HyMepyer Aucku, HaunHas ¢ 0,
a paszensl — ¢ 1, 1 MapKUPYeT BCe JKeCTKUe AUCKU Kak hd. B paboraomeii cucreme
Linux sxectkue aucku obo3HavaloTcsa kak /dev/sda, /dev/sdb u T. z1.

Komanna B CJeyIOeM IIpuMepe 06Hapy>1<1/ula IIBa JKECTKUX AMCKa, hdd u hdl, Ko-
TOPBbIE COOTBETCTBYIOT yCTpolicTBaM /dev/sda u /dev/sdb. Paznen hde, gpt5 coot-
BETCTBYeT paszeny /dev/sda5, a hdl,msdosl — pasaeny /dev/sdbl:

grub> 1s
(hd,0) (hde,gpt5) (hde,gpt4) (hde,gpt3) (hde,gpt2) (hde,gptl)
(hd1) (hdl,msdos1)

Kak 1mokasbIiBaeT 3TOT BBIBO/, MCK hd® nMeeT TabJIUILy pasaesioB gpt, a AncK hdl —
CTapOMOJHYIO Tabaully pasaenos msdos. IIpu 1CII0Ab30BaHII HOMEPOB Pa3leoB
B KOMaHZaxX METKH gpt 1 msdos MOKHO OIIYCTHUTbD.

GRUB MoskeT cooBIITD BaM THTIBT (DAFTOBBIX CHCTEM, YHIBEPCATBHBIE YHIUKATHHBIE
uperrndukaropsr (Universally Unique IDentifier, UUID) u gpyryio utdopmaiiuio
0 pasjiesax:

grub> 1s (hdo,3)
Partition hde,3: filesystem type ext* - Last modification time 2021-12-29
01:17:58 Tuesday, UUID 5c44d8b2-e34a-4464-8fa8-222363cdlaff - Partition start
at 526336KiB -

Total size 20444160KiB

Bam nysxHO HaitTn Katasor /boot. IIpeamnosmoxum, BbI TOMHUTE, YTO OH HAXOIUTCS
B KOpHEBOI (haiiyIoBOI cucTeMe BO BTOPOM pasjielie; HAUHUTe MOoncK ¢ Hero. Kocas
yepTa ImocJie UMEHU pasziesia 03HavdaeT «CIMUCOK BeeX (haiiyioB M KaTAJIOTOB B pa3ziesies:

grub> 1s (hde,2)/
bin dev home 1ib64 media opt root sbin sys usr
boot etc 1lib lost+found mnt proc run srv  tmp var
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Bce 3arpysoutbie (haiiibl HaxosTCs B Katasiore /boot:

grub> 1s (hdo,2)/boot

efi/ grub/ System.map-5.3.18-1p152.57-default config-5.3.18-1p152.57-default
initrd-5.3.18-1p152.57-default vmlinuz vmlinuz-5.3.18-1p152.57-default
sysctl.conf-5.3.18-1p152.57-default vmlinux-5.3.18-1p152.57-default.gz

Bce, uTo HY’KHO 1711 3arpy3KH CUCTEMBI, HAXOAUTCS 3/1€Ch. Y CTAHOBHTE PA3/Ies Kop-
HEBOIT (hailnnoBoil cucTeMbl, siipo u 00pas initrd:

grub> set root=(hdo,2)

grub> linux /boot/vmlinuz-5.3.18-1p152.57-default root=/dev/sda2
grub> initrd /boot/initrd-5.3.18-1p152.57-default

grub> boot

ABTOogononHeHune Knasuwei Tab

[Tomo6uo Bash, komananas o6omouka GRUB moepkuBaeT aBToA0MOTHEHE
KoMaH 1 kiasuineii Tab. 9To o3Havaet, 4TO BbI MOKETE, HATIPUMED, HAYaTh BBO-
1uth /boot/vml, 3aTem Haxkath Kiasuiiry Tab, uToObI JOIOJHUTB CTPOKY 10 KOHIA
WJIU TTOJTYYUTh CIIMCOK BO3MOKHBIX BAPUAHTOB.

Eciu numeercs Heckosbko (aitnos vmlinuz u initrd, To ucnoab3yiite Hanboee
HOBBIE C COBIA/IAIOIUMU HOMepaMu Bepcuii. Eciii Bce KoMaH bl BEPHBI, TO CUCTEMA
3arpysuTcs 1 Bbl cMozkeTe uctpaButh kondurypamuio GRUB (cm. pertent 2.11).

KommeHTapuit

Korzma xaTtanor /boot HaXOANUTCS B OTIEJBHOM pasfielie, BB He YBUANTE HUKAKUX
JIPYTUX KaTaJIOrOB, MOCKOJbKY OH HAXOJMTCS He B KOPHEBOU (haliJloBOli crcTeMe.

vmlinuz-5.3.18-1p152.57-default — c:xkatoe sapo Linux.

initrd-5.3.18-1p152.57-default — RAM-anck ¢ BpeMeHHOU KOpHEBOM (hailoBoit
CUCTEMO, UCII0JIb3yeMOli TOJIBKO B HayaJle 3aIlyCKa CUCTEMBI.

Co6oii 3arpysku MOKET ObITh BBI3BAH TOBPEKICHNEM (hailsioB; 100aBJIeHUEM, yIaTeH!-
€M WJIU TIepeMellieHIeM JKeCTKUX JIMCKOB; YCTAHOBKOH WJIN y/IaJIeHueM OTIePaIlMOHHBIX
CUCTEM; NJI TOBTOPHOH Pa3MeTKOH arcKa. Eciii Bbl He MOXKeTe BBINTH B KOMaH/IHYIO
crpoky GRUB, to o6painaiitecs k riiase 19, 4To0bl y3HaTh, KAK CIIACTU BALLY CUCTEMY
¢ momotnpio SystemRescue.
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Bbl MOJKeTE TTOMPAKTUKOBATHCS B UCTIOIBb30BAHUN KOMAHTHON 000JIOUYKH grub>, Ha-
»kaB Kiasuiiy C B 3arpysoutnom Metio GRUB. Dto octatouto 6e301acHo, TOCKOIbKY
BHECEHHbIE H3MEHEHU He COXPAHAIOTCS 110CJIe Tlepe3arpy3Ku.

JlononHutenbHaa uHpopmauma
® PyxoBogctBo GNU GRUB (https://oreil.ly/85dwS).

2.10. BocctaHoBneHue He3arpyaioLenca cuctembl
W3 npurnawueHna grub rescue>

3agava

Bo Bpems 3anycka cucrema ocranassinBaetcs Ha nipuriaitenu GRUB grub rescue>
1 He 3arpysaetcs. Bbl JoJIKHBI 3HATD, KK 3arpy3UTh CUCTEMY M BOCCTAHOBUTD Pa-
60TOCIIOCOOHYI0 KOH(DUTYPAIIUIO.

PeweHune

Ecau iporiecc 3arpy3ku ocTaHaBIWBAETCS Ha IPUTJIATIICHUN grub rescue> (puc. 2.12)
ABAPUITHOI KOMAH/HOM 000JI0YKH, 3TO 03HAYAET, UTO 3arPY3UHK HE HAIIET KaTalor
/boot. Ho He crieniTe BOTHOBATHCST — BBI CMOKETE HAWTH €T0 B KOMAHIHOH CTPOKe
GRUB, 3arpysuts cucremy, a 3aTeM UCITPAaBUTHh KOH(GUTYPAIIHTO.

Booting from Hard Disk...
error: file "~sboot/grub,/i3B6-pc/normal.mod’ not found.

Entering rescue mode...
grub rescue>

Puc. 2.12. AsapuitHas komaHaHaa obonouka GRUB

BriBenuTe crimcox pasnesios:

grub rescue> 1ls
(hdo) (hdo,gpt5) (hdo,gpt4) (hde,gpt3) (hde,gpt2) (hde,gptl)
(hd1) (hd1, msdos1)
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Ira KoMaHHAs 000I0UKA He MOIEPKUBAET ABTOIOIOTHEHYE KJIaBUIiiel Tab 1 BO3-
MOXHOCTH TIPOKPYTKH JJIMHHOTO BBIBOA, TOITOMY BaM TIPUJIETCST BBOJAUTH BCE
KOMaH/Ibl BpYUHYTO, OT HauaJja 0 KOHIIA.

GRUB mosket coobiuth Bam Tutibl (haitnossix cucteMm, UUID u apyryio uadopma-
IIUIO O pasfesiax:

grub rescue> 1ls (hde,3)
Partition hde,3: filesystem type ext* - Last modification time 2021-12-29
01:17:58
Tuesday, UUID 5c44d8b2-e34a-4464-8fa8-222363cdlaff - Partition start at
526336KiB -
Total size 20444160KiB

Ecav BbI He 3HAaeTe, B KAaKOM pasJiesie HaXOAUTCS KaTajior /boot, TO BaM TIPUIETCS
MIPOCMOTPETH Bee pazzensl. [Ipn ncnorb30BaHNM HOMEPOB Pa3zieioB B KOMaH/1aX
METKHU gpt 1 msdos MOKHO OITycTUTh. Kocas yepTta Tocjie UMeHHU pasjieia O3HadaeT
«CITMCOK Bcex (aiiJIoB M KaTaJIOTOB B Pa3/iesies:

grub rescue> 1ls (hde,2)/
bin dev home 1ib64 media opt root sbin sys usr
boot etc 1lib lost+found mnt proc run srv  tmp var

¥Ypal Karasor /boot Haiesica B KOpHeBOii (haiiyioBoii cucreMe. BriBeiuTe CIIMCOK
(haiinos B /boot:

grub rescue> 1ls (hde,2)/boot

efi/ grub/ System.map-5.3.18-1p152.57-default config-5.3.18-1p152.57-default
initrd-5.3.18-1p152.57-default vmlinuz vmlinuz-5.3.18-1p152.57-default
sysctl.conf-5.3.18-1p152.57-default vmlinux-5.3.18-1p152.57-default.gz

B npursamniennu grub rescue> HEOGXOAUMO BBITIOJHUTH HECKOJIBKO JIOTIOJHUTEbHBIX
KOMaH/I: BbI JIOJIDKHBI YKa3aTb, I7le HAXOUTCA KaTaJslor /boot/grub, a 3aTeM 3arpy3uth
MOJLyJIH sijipa normal u linux, KOTOpbIe HaXOATCs B /boot/grub/i386-pc (BMecTe
CO MHOTUMH JIPYTUMU MOYJIIMU s71pa, kotopbie GRUB ncnosp3yer mpu 3amycke).
Moaynb normal usMeHsieT PEKUM 3arpy3KU ¢ aBAPUMHOTO Ha HOPMAJIbHbIN, a 1inux
3allyCKaeT CUCTEMHbII 3aIPy34HK:

grub rescue> set prefix=(hde,2)/boot/grub
grub rescue> set root=(hdo,2)

grub rescue> insmod normal

grub rescue> insmod linux

Korza Moy normal 1 1inux 6y11yT 3arpy KeHbl, BKIIOYNUTCA ITO//IEPKKA aBTOI0II0I-
HeHus kaaBuiei Tab. Kpome Toro, MOJKHO BKJITIOUUTH TPOKPYTKY BBIBO/IA KOMAH/IOH
set pager=1, yTOObI II0JIyYUTh BO3MOKHOCTD UCIIOJIb30BATh KJIABUILU CO CTPEIKaMU
JUIS TIepexo/ia K IpeAbIAyInM KoMaraM. IToc/ie 9Toro HysKHO COOOIINTD 3arpy3unKy
GRUB, rzie ToT cMozkeT HATH s1po U (aiia initrd:
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grub> linux /boot/vmlinuz-5.3.18-1p152.57-default root=/dev/sda2
grub> initrd /boot/initrd-5.3.18-1p152.57-default
grub> boot

Eciu uMeercst HecKOJIbKO (hailyioB vmlinuz u initrd, To ucnosb3yiite Hanboee
HOBBIE C COBIA/IAIOIIUMU HOMepaMu Bepcuii. Eciii Bce KoMaH/Ibl BEPHBI, TO CUCTEMA
3arpysuTcs 1 Bbl cMozKeTe uctpaButh Kondurypamuio GRUB (cm. pertenit 2.11).

KommeHTapuit

Korna katasnor /boot HaX0[UTCSA B OT/EJIBHOM pasjielie, BbI HE YBUAUTE HUKAKUX
JIPYTUX KaTAJIOr0B, MOCKOJbKY OH HAXOJUTCS He B KOPHEBOU (haiiyioBoli crcTeMe.

,U,OI'IOHHMTEHbHaﬂ MH(I)OpMaI.II/Iﬂ
@ Pyxosoactso GNU GRUB Manual (https://oreil.ly/6REHG).

2.11. NepeyctaHoBKa KoHurypauuu GRUB

3agava

Bo1 emoruii 3arpy3uts cBoto cuctemy n3 komananoi ctpoku GRUB u teneps xore-
Ji GBI UCTIPABUTH KOH(MUTYPAITHIO.

PeweHune

BuuMatesbHO poBepbTe KoHburypanuonubie (haiiist GRUB Ha Hammdie ommboK.
Buecs ucnpasienus, nepecobepure koudurypaiuio GRUB (em. penent 2.1). Io-
cye aToro Hy:kHO TepeyctanosuTb GRUB. B ciemyioriem mpumMepe mepeycraHoBKa
IIPOM3BOAUTCA B /dev/sda:

$ sudo grub-mkconfig -o /boot/grub/grub.cfg
$ sudo grub-install /dev/sda

Ucnonb3yiiTe KOppeKTHYI0 KOMaHAy nepec6opku

Kaxk ormeuanocs B perenite 2.1 u Bo Bpe3ke, nocssiiennoit GRUB u GRUB 2,
% B HAayaje TOI IJIABbI, MPOBEPbTE NMEHA KATAIOTOB, YTOOBI M36exkaTh OMMUOOK
B KOMaH/[axX 1nepecOOpKu.

Y6enuTech, 4TO BEPHO YKAZAJIU JIUCK, €CJIH Y BAC UX HECKOJIBKO, U UCTIOJIB3YITE TOIHLKO
uMst ycrpoiictBa (Harpumep, /dev/sda), 6e3 Homepa pasjesia (Harpumep, /dev/sdal).
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KommeHTapuit

[Ipesx/ie 4em BBITIOTHATD MAaHUITYJISIIIMH C 3aTPY3UYNKOM, CO3/IaliTe pe3epBHbIe KOTTUHT
CBOMX JIaHHBIX. ECJII BOCCTAHOBUTD 3arPy3Ky CHCTEMBI HE YIAJI0Ch, TO MOMPOOyiiTe
nepeycranoBuTh GRUB ¢ nucka SystemRescue (cM. pertent 19.9).

JlononHutenbHaa uHGopmauua

@ Pyxosozactso GNU GRUB Manual (https://oreil.ly/zkwke).
® [aBa 19.



[TIABA 3

3anyck, 0CTaHOBKa,
nepesanyck u nepesop Linux
B CNALWUNA PeXUM

B marHoii riiaBe Bbl y3HaeTe HeCKOJIbKO CII0CO00B OCTaHOBKM, 3aIlyCKa U [iepe3alycKa
cucTeMbl Linux, a TakKe HAy4yNUTECh YIPABJSTh CISAINUMU PesKUMaMu. Bl mo3na-
KOMUTECH KaK C yCTaPEBH_H/IMI/I KOMaH/JaMH [JIA BBIITOJTHEHUA 3TUX HeﬁCTBHﬁ, TakK
U ¢ HOBBIMH KoMaHiaMu systemd.

Bur y3HaeTe, KaK HaCTPOUTDb aBTOMATUYECKUIT 3allyCK 1 BBIKJIIOYEHUE. ABTOMaTH-
YEeCKO€ BBIKJIIOYEHUE ABJIAETCA XOPOIIUM CII0COO0M HAIIOMHUTD ce6e, 4TO Imopa
3aKaH4YMBaTb pa60Ty, 1 n3baBisgeT oT HeO6XOlII/IMOCTI/I IIOMHUTDb O BBIK/TIOYECHUH
KOMIIbIOTEPA Ha HOYb. Bwr MmoxkeTe HAaCTPOUTb aBTOMATUYECKOE BKJAIOYEHNE 1 BbI-
KJIIOYEHHUE YTaJIEHHOI'O KOMIIbIOTEDPA, 4TOOBI UMETh JOCTYIT K HEMY B pa601{ee BpeMs
1 He OCTABJISATD €T0 BKIIOUEHHBIM TTOCTOSIHHO. Ecii Bamm moab3oBaTesn TPAHKUPAT
QJIEKTPOIHEPTHIO U HE BBIKJ/IIOYAIOT CBOM KOMITBIOTEPDI, TO Bbl MOJKETE HACTPOUTD UX
ABTOMATHUY€CKOE BbIK/JIIOUCHHNE B Hepa60LIee BpeM:A.

«Kombunarmg u3s TpeX mnasnblies» Ctri+Alt+Delete MOKET IPUTOAUTHCA B TEX CUTYALUAX,
KOI'/Ia KaKOe-TO IIPUJIOJKEHNE CTAHOBUTCSA HEYIIPABJIAEMbIM UM KOIa HYKHO IIpe-
pBaTh 3aIyCK U [Iepe3arpy3uTh KoMIbioTep. B rpaduyeckux cpegax paboyero croJia
JIJIST 9TOM LIeJIM MOYKHO HazHaunuTh GoJiee yaA00HYI0 KOMOMHALMIO KJIABUILL

3a 1nocyeHme 1ecATUIeTHS] HAKOIUIOCh HECKOJIBKO YCTapeBIINX KOMaH/[ BBIKJIIO-
YEHUSI, BO MHOTOM IyOJUPYIOIINX APYT ApyTa: shutdown, halt, poweroff u reboot.
Komanza shutdown nojiepskuBaeT J0NOJHUTEIbHbBIE TAPAMETPBI JIJI OTKJII0YEHUS
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10 BPEMEHU C MpeAylpeKIeHueM BCeX MMoJb3oBaTeiell, paboTaonux B CUCTEME.
AT KOMaHbl y100HO UCIIONb30BaTh B ClieHAPUSIX, B ceancax SSH 1 Boobie Beerza,
Kor/ia Bbl paboTaeTe B KOMaHIHO CTPOKe.

MpuBunerun root TpebyloTca He Bceraa

PaHblite /1151 BBIIOJHEHUS] KOMAH/] BBIKJIFOUEHUsT TPeGOBAIUCH IPUBUIIETHHU CY-
neprosb3oBaTesid root. Ho Bpemena MeHAIOTCS, 1 BO MHOTMX COBPEMEHHBIX
mucTpubytuBax Linux T Komasbl 6oJiblie He TpeOyT IPUBUIETHil Toot.
[IprMepbl B TaHHON TJIaBe OPHEHTHPOBAHBI HA OOBIYHBIX HEIIPHUBUIETHPOBAHHBIX
nosib3oBatesieil. Ecim Bau koHkpeTHbIi guctpubyTus Linux tpebyer npuuieruit
root, TO OH COOOIIUT BaM 00 9TOM.

B coBpemennbix qucTpubytrBax Linux He0OXOAMMOCTD PUBUIIETUI KOHTPOJIU-
pyercs ¢ nomombio Polkit (panee PolicyKit). Cm. man 8 polkit, uro6sr ysHars
GoJrblie.

Ho ato eme He Bce, MOCKoJIbKY B AucTpubyTtusax Linux ¢ systemd (cM. rmaBy 4)
CTapble KJTacCUYecKrue KOMaH/Ibl He YCTAaHABIUBAIOTCS, a NX UMEHA JTAI0TCS CUMBO-
JITYECKUM CCBITKaM Ha KOMaHy systemctl. B 9ToM MOKHO yOEIUTHCSI € TOMOIIIBIO
KOMaH/Ibl stat, Kak B cieayoleM nmpuMepe ¢ shutdown:

$ stat /sbin/shutdown

File: /sbin/shutdown -> /bin/systemctl

Size: 14 Blocks: @ I0 Block: 4096 symbolic link
Device: 802h/2050d Inode: 1177556 Links: 1
Access: (0777/lrwxrwxrwx) Uid: ( @/ root) Gid: ( @/ root)

B cTpoke File: MOXHO BU/IETD, UTO /sbin/shutdown — 3TO cuMBOJIMUECKas CChLIIKA
Ha /bin/systemctl. Bce mmena yctapeBimx KoMaua — /sbin/shutdown, /sbin/halt,
/sbin/poweroff u /sbin/reboot — ABJIAIOTCA CUMBOJINYECCKUMHU CChIJIKAaMU Ha /bin/
systemctl. CUMBOJMUECKHE CCHIJIKY C IMEHAMH YCTapPEBIINX KOMaH T 100aBJICHBI JIJIsT
obparHoii coBMecTuMocTH. B cucremax Linux 6e3 systemd BMecTO CHMBOJIMUECKUX
CCBIJIOK UCIOJIB3YIOTCS YCTaPEBITUE BBITIOMHsAEMbIE (haiiJibl.

B HekoTOphIX ArcTpUOYyTHBaX Linux 5T CUMBOJIMYECKIE CChLIKU HAXOISTCS B /usr/
sbin, a He B /sbin. TIpu UCIIOJB30BAHNK YCTAPEBITNX UMEH KOMaH/{ OHU BELYT ce0st
OIMHAKOBO B cucreMax ¢ systemd u 6es systemd.

KHonku ynpasieHuss mutanueM B rpaduueckoii cpejge pabouyero cTojia MOKHO
HACTPaWBaTh ¥ Jlaske BEIOWPATh, KaKe KHOMKKM OYIYT 0TOOPAKATHCS M B KAKOM
HOpSIIKe.
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3.1. BbikntoueHue c nomoLlblo
KomaHpbl systemctl

3agava

Mcnonp3oBaTh KOMaH/Ibl systemctl /i BBIKJIIOYEHUA U rnepe3arpy3km CUCTEMBbI.

OcCTaHOBUTH CUCTEMY U BBIKJIIOUUTD JIEKTPOITUTAHNE MOKHO C ITIOMOIIbIO KOMaH/IbI:

$ systemctl poweroff

Jpyroii criocob cenath TO JKe camoe:

$ systemctl shutdown

[TepesarpysunTs:

$ systemctl reboot

OcTaHoOBHUTH CUCTEMY, HE BBIKJIIOYAsl 9JICKTPOIIUTAHUE!

$ systemctl halt

KommeHTapwmit

Komamner BeikTIOUeHS systemctl He MOAEePKUBAIOT PsI/l TAPAMETPOB, MOJIep-
JKIBAEMBIX CTAPBIMKU KOMAaH/IAMHU, YTO, BIIPOYEM, He MMEET OOJIBIIOTO 3HAYCHUS,
MTOCKOJIBKY CTapble KOMAHJIbI TPE/IATAIOT MHOTO N30BITOUHBIX TTapamMeTpoB. OmHako
€CTb O/IHO CYIIIECTBEHHOE OTJINYME: systemctl shutdown He MeeT TapaMeTpPOB JJIs
BBIKJIIOUEHS 110 BDEMEHH, KOTOPBIE O/IEPKUBAIOTCS CTApOi KOMaH/I0 shutdown
(cMm. pettent 3.2).

NlononHutenbHas uHGopmauua

® man 8 systemd-halt.service
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3.2. BbiKnioueHue, BbIKNIOYEHNE N0 BpeMeH!
W nepesarpy3Ka ¢ nomoLbto komanabl shutdown

3apava

BbIkiI0UnTS KOMITBIOTED TT0 BpeMeH U, HarpuMep yepes 10 MUHYT Ui B KOHKPETHOE
BpeMs, 1 TPEIYIPEIUTH BCeX PabOTAIONINX B CHCTEME TI0Jb30BaTesteit. VImn BBIKITO-
YUTH KOMIBIOTED HEMEITEHHO 6e3 BCSKIX YCIOBHIL.

PewweHune

Komawna shutdown Bceria pabotaet 0IMHAKOBO, OY/Ib TO CUMBOJIMYECKAsT CChLIKA HA
systemctl wiin ycTapeBITuil BBITTOJHAEMbIH (aiia shutdown.

B CJAEAYIOMINX ITPUMEPaX IMMOKa3aHO, KaK BBIK/JIIOYUTH KOMITbIOTED HEME/IJIEHHO, YePE3
OIIpeeJIEHHOE KOJIMYECTBO MUHYT WUJIN B OIIPECJIEHHOE BPEM:A, KaK OTMEHUTD BbI-
KJIIOYEHHUE, KaK OCTAaHOBUTD U IIEPE3arpy3nuTb CUCTEMY.

Hemeennoe BbIk/IoYeHe 63 yBEIOMIIEHUS APYIUX MOJIb30BaTeIei:
$ shutdown -h now
Beiksiouenne yepes 10 MUHYT ¢ yBeZIOMJIEHEM TI0JIb30BATETEH:

$ shutdown -h +10
Shutdown scheduled for Sun 2021-05-23 11:04:43 PDT, use 'shutdown -c' to cancel.

ITO co0bIIEHNE MOTYT YBU/IETD PYTHE MOJH30BATENH CHCTEMBI, B 3ABUCUMOCTH OT
TOTO, KaKyto Bepcuio LinuxX oHM UCTIOJIB3YIOT 1 OTKPBIT JIN Y HUX TEPMUHAI:

Broadcast message from duchess@client4 on pts/4 (Sun 2021-05-24 10:54:43 PDT):
The system is going down for poweroff at Sun 2021-05-24 11:04:43 PDT!

OTMeHa BBIKITIOYEHMUS:

$ shutdown -c

Bce 1osb3oBaTesn B cucreMe CMOTYT YBUAETH CJeyiolee CoobIeHue:
Broadcast message from duchess@client4 on pts/4 (Sun 2021-05-24 10:56:00 PDT):
The system shutdown has been cancelled

ITIocoaTh cBOE COO6H1€HI/I€ MOJKHO TaK:

$ shutdown -h +6 "Time to stop working and go outside to play!"
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Bmecto kommyecTBa MUHYT, 4epe3 KOTOPOE CIE/YET BBIKIIOUNTD KOMITBIOTED, MOKHO
yKazaTb TOYHOE BPeMsI BbIKJIOueHus B 24-yacoBoM popmate HU:MM. Huske nipeji-
CTaBJIEH IPUMED BBIKJIIOUEHIS KOMIIbIoTepa B 22:15:

$ shutdown -h 22:15

[Tepesarpyska:

$ shutdown -r

OcraHoBKa 6€3 BBIKJIIOUEHUST 3JIEKTPOTUTAHUSL:

$ shutdown -H

3aryck KoMaHIbl shutdown 6e3 IrapaMeTpoB 9KBUBaJieHTeH KoMaH/1e shutdown -h +1.

KommeHTapwmit

KomaHzia shutdown oTiipaBiisieT coo0IeHne APYTUM MOJIB30BATENSIM TOJBKO TPU
MCTIOJT30BAHUY TTApAMETPA -h, 32 MICKJIIOUEeHNEM ITapaMeTpa -h now, 1 TapameTpa -k.
Taxue coobiennst HasbIBAIOTCA wall-coobIeHns MU, COKpaIieHHo oT write to all logged-
in users («HAIIMCATh BCEeM BOIIEAIINM II0JIb30BaTe sIM» ). PasHbie auctpubyTuser Linux
M0-PAa3HOMY TIOIEP;KUBAIOT AAHHYIO (DYHKIIHIO, TIOITOMY JPYTHE TI0JIb30BATEN BaIlleit
KOHKPETHO crucTeMbl Linux MOTYT He BUIETb 9TH COOBIIEHYIS.

® --help BBIBOJNT CIIPABOYHYIO HH(MOPMAIUIO O TTO/IEPKUBAEMbBIX TTAPAMETPAX.

® -H, --haltocranaBiauBaer CUCTEMY 6€e3 BBIKJIIOYEHU QJIEKTPOIIUTAHNA KOMIIBIO-
TE€pa; B 9TOM CJIy4ae BaM IIPUIETCA HaKaThb KHOIIKY BBIKJIIOYEHMA Ha KOPIIyCe
KOMITIbIOTEPA 1 YIEPKUBATDh €€ HEKOTOPOE BpEMA, YTOOBI BBIKJIIOYUTD QJIEKTPO-
IIUuTaHnue.

® -P, --poweroff OCTAHABINBACT CUCTEMY U BBIKITIOUAET BJICKTPOTTMUTAHNE KOMITHIO-
Tepa.

® -r,--reboot ocTaHaB/JIMBaET CUCTEMY U Ilepe3arpyskaeT KOMIIBIOTED.
-k mocsLraer wall-coobienue, He ocTaHaBIMBAsA CUCTEMY.

--no-wall 3amperaer otnpasky wall-coobmuienust.

JlononHutenbHaa uHpopmauma
® man 8 shutdown
® manlwall

® man 8 systemd-halt.service
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3.3. BoiknioueHue 1 nepesarpyska
c nomoLbo KomaHa halt, reboot n poweroff

3apava

Brl Hayunmcs morb30BaThCs KOMaH/I0H shutdown 1 Terleph XOTHUTE 3HATD, JIJIST YeTO
HY KHBI KOMaH/IbI halt, reboot 11 poweroff i Kak MU IOJIb30BATHCA.

Pewenne
Bce st kOMaHBI ACHCTBYIOT TOYTU OJIMHAKOBO.

Komanza halt 3aBepiaer paboTy CHCTEMbI, OCTAaHABJINBAS BCE CJYKObI U TPOIECCHI
U Pa3MOHTHPYT (Dall;IoOBbIe CUCTEMBI, HO He BBIKJIFOUYaeT KoMIbioTep. Korma ona Oyzer
BBITIOJTHEHA, BbI JIOJUKHBI HAKATh U YAEPKUBATh KHOIIKY TUTAHS YCTPOUCTBA, YUTOOBI
3aBEPIINUTD BLIKIIOYCHUE.

Komana reboot 3aBepimaer paboTy CHCTEMBI U IEPE3ATPYsKAET KOMITLIOTED.
Komanjia poweroff 3aBepiiiaet paboTy CUHCTEMBI U BBIKJIIOYAET KOMITBIOTED:

$ halt
$ reboot
$ poweroff

Komaner halt u poweroff MOTYT Tak:Ke BBITIOJTHUTH MIEPE3aTPy3KYy:

$ halt --reboot
$ poweroff --reboot

KommeHTapwmit

Ecou aTi KoMaH bl MOKa3aJuch BaM HEMHOTO CTPAHHBIMU U U30BITOUHBIMU, TO BbI
coBepIleHHo mpaBbl. [To Mepe cTapeHust MPOrpaMMHOTO 0OeCTIeueHUsI TIOCTENEHHO
HakariMBaeTcs Besikuil xsam. Linux cymecrsyer ¢ 1991 roga u HaunHasmach Kak
GecrutaTHbI Ka0H cuctembl Unix, pogusiieiicss 8 1969 roxy. C tex mop mporwio
MHOTO JIET, B TeUeHMe KOTOPHIX PasHble Pa3pabOTUNKK TUCATIN KO 1 J00aBISIIN
CBOM JTIOOMMBIE (DY HKITHN.

Komanbt halt u poweroff oueHb MOXOKH U TOIEPKUBAIOT OJIHU U T€ JKe Tapa-
METPBHI:

® --help BBIBOIUT CIIPABOYHYIO MH(MOPMAITUIO O MOJIEPKIUBACMBIX TTaPAMETPAX;

® --haltocTaHaBIUBAET CHCTEMY O€3 BBIKIIOUEHNST DJIEKTPOTUTAHNST KOMITHIOTEPA
(ma, komaHe! halt 1 halt --halt 1eliCTBYIOT COBEPIIIEHHO OJIMHAKOBO);
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® -p, --poweroff OCTaHABINBAET CUCTEMY U BBIKJIIOYAET JIEKTPOIIUTAHIE KOMIIIO-
Tepa (712, KoMaHbl poweroff U poweroff --poweroff IeCTBYIOT COBEPIIEHHO
OITHAKOBO);

--reboot ocTaHaB/IUBAECT CHUCTEMY U T1€pe3arpysRKaeT KOMIIbIOTED;

-f, --force BBHINIOJIHAET IPUHYANUTEIBHYIO OCTAHOBKY WJIN BBIKIIOYEHUE DJIEK-
TponuTanus. B aToM ciydae mporeypa oCTaHOBKU CIYKO MPOTYCKAeTC s, BCe
MPOIeCCHl PepbIBAIOTCA U Bee (pailioBble CUCTEMbl PA3MOHTUPYIOTCS UJIH
MOHTUPYIOTCS B PesKUMe «TOJIBKO JIJIs1 YTeHUs». [[BOiiHOe ucIob30BaHue ma-
pameTpa - -force BbI3bIBaeT rpy0oe IIpepbhlBaHiie CUCTEMbL; HAIIPUMED, poweroff
-f -f cieyer UCII0b30BATD, TOJIBKO KOT/Ia KOMIIBIOTED He yAa€eTCs BbIKIIOYUTD
OOBIUHBIM CIIOCOOOM;

® -w, --wtmp-only He OCTaHaBJINBAET CUCTEMY, a TOJIBKO J[€JIaeT COOTBETCTBYIOIYIO
3aMuch B /var/log/wtmp;

® -d, --no-wtmp IpeoTBpallaeT 3auch B wtmp.

NlononHutenbHas uHGopmauua

® man 8 halt
® man 8 poweroff

® man 8 systemd-halt.service

3.4.llepeBog cuCTEMbI B CRALLUN PEXUM
C NOMOLLbI0 KOMaHAabI systemctl

3apava

Cucrema Linux numeer systemd, 1 ee HYKHO [IePEBECTH B CISIIIIUI PEKIM C TOMOIIHIO
KOMaH/Ibl systemctl.

PewweHune

Komanzga systemctl moagepKuBaeT caeayionIie PeKUMbl 9HEProchepesKeHns:
suspend, hibernate, hybrid-sleep n suspend-then-hibernate.

Crienyioniast KOMaH/a TIEPEBEIET CHCTEMY B PESKMM MTPUOCTAaHOBKH (suspend):

$ systemctl suspend

B stom peskume Tekymmii ceanc ocranercst B O3V, a anmaparioe obecrieuene Oy et
[EePEBE/IEHO B COCTOAHKE MOHMKEHHOTO aHepronoTpebienus. Uto6br BO3OOGHOBUTD
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paboTy CHUCTEMBI, IOCTATOYHO HAKATH JHOOYIO KJIABUIILY, IEBEJbHYTH MBI HJTH
OTKPBITh KPBIIIKY HOyTOYKA.

Cuenyrotiiast KoMaH/Ia epesejer cucremy B crsuii peskum (hibernate):

$ systemctl hibernate

B aroMm pexkume Texymmii cearc cOpachiBaeTcs Ha UCK W AJIEKTPONUTAHUE KOM-
nbpioTepa BbIKAoYaeTcss. UTo6bl BO30OHOBUTH PAGOTY CUCTEMBI, HYKHO HAKATh
KHOTIKY BKJIIOUEHUS 3JIeKTPOIUTAHUS U TTOJI0KIATh OJ[HY-/[B€ MUHYTBI, TIOKA CEaHC
BOCCTAHOBUTCSL.

Crenyrommas KoMana epeseseT cucreMy B rubpuanbii crstuii peskuM (hybrid-sleep):

$ systemctl hybrid-sleep

B arom pexmMe Tekymmii ceatc ocraercst B O3Y u cOpachiBaeTcst Ha JUCK, 3aTeM
BCe ycTpolicTBa BbikovaioTcst, kpome O3Y. Eciiu Baia cucrema He 1Moi/IePsKUBAeT
BO3MOKHOCTD ajiektpornutanusi O3Y oTaesbHO OT APYTUX YCTPOKCTB, TO BOCCTA-
HOBJIEHHE ceaHca OyIeT BBITIOJHEHO ¢ arcKa. 10Ol BO30GHOBUTH PabOTY CHCTEMBI,
HYKHO HaKaTh KHOTIKY BKJIIOUEHUS 2JIEKTPOIUTAHUS.

Curepyionas KoMaH/a epeBeIeT CUCTEMY B PEKUM IIPUOCTAHOBKHU C MOCJIE Y OIIIM
nepeBoIoM B crsnmii peskum (suspend-then-hibernate):

$ systemctl suspend-then-hibernate

B atom ciryuae cuctema cHavasa OyeT nepeBe/ieHa B peskuM mpruoctaHoBku (suspend),
a 3areM, CIIyCTs BpeMd, ollpe/esaeMoe ImapaMeTpom HibernateDelaySec= B /etc/
systemd/sleep.conf, — B crsmuii peskuM. YToObI BO3OOHOBUTH PabOTy CUCTEMBI,
HY’KHO HaKaTb KHOIIKY BKJIIOUEHU 3I€KTPOIIUTAHMI.

KommeHTapuii

Cwm. nogpasgen «Kommenrapuii» B periente 3.9, rje mopo6HO OIUCHIBAIOTCS PasHble
PEKIMBI 9HEProcOepesKeHNL.

Ipaduueckast cpema pabouero croJia JOJKHA UMETh KHOTIKH JIJIst BBIOOPA TOTO WJIH
HHOTO PeKMMa 9HEProcOepeKeHUsT 1 MHCTPYMEHT ¢ rpadudyecKuM uHTepheiicom
JUISL YIIPABJICHNST TAKUME COOBITUSIMU, KaK ralieHre u OJIOKHPOBKA 9KPaHa, HasKaThe
KHOIIKH TIUTAHUS U JEHCTBUS C KPBIIIKOI HOYTOYKA U TIEPEXO/L B CIISIINN PEKUM UJTH
BBIKJTIOUEHUE DJIEKTPOITUTAHMSI.

YupasJjieHue 2JICKTPOTIUTAHUEM JTyUIIie BCETO PEATH30BAaHO HAa HOYTOYKAX, HO B HEKO-
TOPBIX AUCTPUOyTHBax Linux MoskeT paboTarh He Tak, Kak o;kugaercst. Ha yrnpasierue
nutanueM Biustor npomrska UEFI, ocobenHocTr npoieccopa, udev, pacimmpeH-
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HbIll nHTepdeiic koupuryparnun u nuranus (Advanced Configuration and Power
Interface, ACPI), napameTpbl KOMIWJISIMK SPa 1, BOBMOKHO, IPyrHe yCTPOHCTBA
U [IPOTPAMMBI; OY€Hb MHOTOE 3aBUCHUT OT TOTO, KAK B BallleM KOHKPETHOM [UCTPH-
GyTtuBe Linux peainsoBaHO yrpaBjeHre MUTaHHEM. 3aTJISTHUTE B IOKYMEHTAIHIO
K BalleMy AUCTPUOYTUBY.

JlononHutenbHaa uHGopmauua

® man 1 systemctl

® man 8 systemd-halt.service

3.5. HapexHas nepe3sarpy3ka
¢ nomoLbio KomouHauum Ctri+Alt+Delete

3apgaua

Tpebyercst HajieKHbIH, Bcera AeHCTBYIONMI METOJL IIepe3arpy3Ki, JaKe B CIIydae
Kpaxa WJIM BbIXO/IA [IPOLIECCOB U3-110/] KOHTPOJISL.

PewweHune

CrienuaibHo IS 9TOr0 B CBOE BpeMs ObLia mpuaymMana «KOMOMHAIUS U3 TPEX MaJlb-
1eB» Ctri+Alt+Delete. [ToceioBaTesibHO HAKMUTE U yIePKUBANTe 3TU TPU KITABUIIIH,
U OHU, IIPEO/I0JIEB 6OJIBLIMHCTBO pobJieM, repe3arpysstT Baiily cucteMy. B HeKoTopbIx
ZII/ICTpI/I6yTI/IBaX Linux komO6unanums Ctrl+Alt+Delete OTKJIIOY€eHa, HO BbI MOYKETE BHOBbH
BKJIIOYUTD €e.

Kom6uHarus Ctrl+Alt+Delete yrnpasisiercst gemonoM systemd B koHcoaun Linux.
Cw. perenr 3.6, uTobbl y3HaTh 00 yipasienuu Ctrl+Alt+Delete B systemd.

Jls cucteM Ges systemd eMm. oapasen « KomMeHTapuii» B 9TOM periernre.

Ipauueckue cpezbl pabouero cTojga UMEIOT CBOM MHCTPYMEHTDI JIJIsT HACTPOHKU
nozuepskku Ctrl+Alt+Delete, Hesaucumo ot systemd. Hampumep, B auciieruepe Ha-
crpoek Xfced ectb MOIYJIb HAaCTpOWKK KiaaBraTypbl (puc. 3.1); 8 GNOME — moyJib
Keyboard Settings (HacTpotiku kmaBuatypsr) B yruante GNOME Settings (Hactpoiikn
GNOME).

EcJiu BbI peimounTaeTe Apyryto KOMOUHAIIUIO KJIABUIIL, TO HACTPOiiTe ee. Bbl MOsKe-
Te laske HA3HAUNTH KOMOMHAIINIO U3 OTHOM KJIABUIITH, XOTSI 3TO YBETUIHUBAET PUCK
nepesarpysKy 13-3a CIyJaifHOTO HasKaTHsI KITABUIITHL
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- Keyboard + 4+ M
L1 -1 Keyboard
eyb n

Edit keyboard settings and application shortcuts

Behavior | Application Shortcuts ‘ Layout ‘

Define shortcuts for launching applications:

Command Shortcut

pidgin Super+2

reboot CtritAlttDelete

xfced-appfinder Super+R

xfced-appfinder Alt+F3

xfced-display-settings —minimal Super+P

xfced-display-settings —minimal XF86Display |
xfeced-find-cursor Super+F1 |
xfced-popup-applicationsmenu Alt+F1 '
xfced-popup-whiskermenu Ctrl+Escape I
xfced-screenshooter -f Print |

| @aisetings || @aose |

Puc. 3.1. Settings » Keyboard » Applications (Jucnetuep Hactpoek » Knasuatypa » KombuHaumn
KNaBLL), HACTPOIAKa ropAYNX KoMOUHaLWiA knasuww B Xubuntu

KommeHTapwmit

B cucremax Linux 6e3 systemd komOunaiust Ctrl+Alt+Delete HacTpauBaercs B (aiije
/etc/inittab. Huke mpezcraBien mpuMep TUMTUYHOW KOH(PUTYPAIINU, B3ITBIN 13
MX Linux:

# Y10 penatb no HaxaTuu CTRL+ALT+DEL.
ca:12345:ctrlaltdel:/sbin/shutdown -t1 -a -r now

IMocnenoBateabHOCTD UMD 12345 aKTUBUPYET KOMOMHAIMIO HA YPOBHSIX 3amycka 1,
2, 3, 4 u 5. IlapameTp -t1 o3HavyaeT «KIaTh OJHY CEKYHIY», -a BbI3bIBaer /etc/
shutdown.allow, a -r o3naudaet reboot — «mepesarpyskas. Hactpoiite Komanay Ha
BBIKJIIOUEHIE CUCTEMBI, J0OaBUB TTapaMeTp -h, Kak Mpu 3amycke shutdown 13 Ko-
MaHzHOU cTpoku (eM. pertent 3.2). YTo6bl OTKIOUNTH KoMOUHaIIIO Ctrl+Alt+Delete,
3aKOMMEHTHPYHTE CTPOKY C KOMaH/10H shutdown.

OG6paruTe BHUMaHKE, YTO TTaPaMETPhl -t1 U -a MOAAEPKUBAIOTCS HE BCEMU PEasIi-
3armamy Komau bl shutdown. [Tpenprnymmmmit mpumep B3aT 13 MX Linux. MX Linux
nozep;KuBaeT u cucremy naunuanusamur Unix System V (SysV init), u systemd,
U B MEHIO 3arPy3KU MPEIOCTABIISIETCS BO3MOKHOCTD BHIOPATH MEKIY HIML.
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IMoauepskka Ctri+Alt+Delete Bcrpoena B IBM PC BIOS/UEFI, u ata komGuHarus
BCET/Ia IOJIKHA TIePe3arpys;KaTh CUCTEMY, €CJIN HaXKaTh ee /10 MoMenTa, korzia GRUB
3aIyCTUT OTIEPAITIOHHYTO CUCTEMY.

Kom6uHanus Ctrl+Alt+Delete Obi1a mpuaymMaHa wHxkeHepoM u3 IBM lasumgom Bpaj-
au (David Bradley) mis IBM PC BIOS. TlepBoHauaibHO OHA TPeHA3HAYATIACD
JUIST KCTIOJTb30BAHUS MICKJIIOUMTEIbHO paspaboTunkamu. [To 3aMbIcsly HaxKkaTue 9TOil
KoMOMHAINY TPeOOBAJIO ABYX PYK, YTOOBI HCKIIOUUTD JI0OObIE CIYIaliHOCTH.

3atem Microsoft aganTrpoBasia ero A7 BEI30Ba [ucneTyepa 3adad IIPHU IEPBOM HaKaTHN
U 1715 epesarpysku npu BropoM. 3areM B Windows NT ara KoMOUHAIIMSI UCIIOJb-
30Basiach JUIS IOCTyMa K 9KpaHy Bxoaa B Windows. TIpeanonokuTebHO, 3T0 Oblia
Mepa 6e30IacHOCTH, moMoraolas n3bexarb 06MaHa M0JAb30BaTENEH ¢ IIOMOIIBIO
MO//IE/IBHBIX 9KPAHOB BXO/IA, O CYIIECTBOBAHMN KOTOPBIX 5 M HE MO03PEBaa, HO 9TO
6b110 gasho. Ha YouTube coxpanuiicst BUAEOPOJINK ¢ 3a0aBHBIM 0OMEHOM MHEHUSIMU
Mesxy MucrtepoM Bpapmn u Busitom TelitcoMm 06 M300peTeHNN U UCIIOJIb30BAHIN
Ctrl+Alt+Delete, KOTOPBII, Hajeloch, ocranercs Haseerga: Control-Alt-Delete: David
Bradley & Bill Gates (https://oreil.ly/e83k6).

JlononHutenbHaa uHGopmauua

® man 7 systemd.special

3.6. BKnioueHune, BbIKNOYEHME N HACTPOIIKA
Kom6uHauuu Ctrl+Alt+Delete B koHconu Linux

3apava

ITosezenuem Ctrl+Alt+Delete B korcouu Linux ynpasisier systemd, 1 BaM X0Tes10¢h Obl
3HATbh, KaK ero HAaCTPOUTb.

PeweHune

Bbl MozkeTe MPOBEPUTH COCTOsTHIE KOMOMHaIwK Ctrl+Alt+Delete (BKJIIOUEHO UJIN BbI-
KJIIOUEHO ) UJTM UBMEHUTD ee JIeHiCTBUE, YTOObI BMECTO TIepe3arpy3ku OHa BhIKJToUaia
CHCTEMY.

Daiin Mozmyns Ctri+Alt+Delete — 510 He ciyk0a, a Leb (target), HO9TOMY OH He 3a-
IycKaeTcs Kak JeMoH. Ecyiu cylecTByeT cuMBOJIMYecKas cchlyika /etc/systemd/
system/ctrl-alt-del.target, To Ctrl+Alt+Delete akTuBUpyeTCS.
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Clrienytormuii ipuMep BbIKJIIOUAeT U MacKupyer ctrl-alt-del.target:

$ sudo systemctl disable ctrl-alt-del.target
Removed /etc/systemd/system/ctrl-alt-del.target.

$ sudo systemctl mask ctrl-alt-del.target
Created symlink /etc/system/system/ctrl-alt-del.target — /dev/null.

PaSMaCKI/IpOBaHI/Ie 1 BKJIIOUYEHHE:

$ sudo systemctl unmask ctrl-alt-del.target
Removed /etc/systemd/system/ctrl-alt-del.target.

$ sudo systemctl enable ctrl-alt-del.target
Created symlink /etc/systemd/system/ctrl-alt-del.target —
/1lib/systemd/system/reboot.target.

W3menenus cpasy ke BCTYIAIOT B JicHiCTBUE.

V3meHuTh JieiicTBrE 9TON KOMOMHAIIH, 4TOOBI BMECTO MEPe3arpy3Ki OHa BHIKJIIOYaIIa
CUCTEMY, MOJKHO, CBsA3aB MO/lyJIb ctrl-alt-del.target c MoxyieM poweroff.target.
Ho mipesk/ie ero HysKHO BBIKJIIOUUTD, YTOOBI YIaTUTh CYIIECTBYIONLYIO CHMBOJIMYECKYTO
CCBLIIKY, 3aT€M CO3/1aTh HOBYIO:

$ sudo systemctl disable ctrl-alt-del.target
Removed /etc/systemd/system/ctrl-alt-del.target.

$ sudo 1ln -s /lib/systemd/system/poweroff.target \
/etc/systemd/system/ctrl-alt-del.target

TeHepb OHa 6y1[eT BBIKJIIOYaTb CUCTEMY BMECTO TOTO, 4TOOBI TrepesarpysKarthb ec.

KommeHTapuit

CuMBOJIMYECKUE CCBLIKY C TIOMOIIbI0O KOMAH/Ibl stat MOXKHO YBU/IETh TAK:

$ stat /lib/systemd/system/ctrl-alt-del.target

File: /lib/systemd/system/ctrl-alt-del.target -> reboot.target

Size: 13 Blocks: @ I0 Block: 4096  symbolic link
Device: 802h/2050d Inode: 136890 Links: 1
Access: (0777/1lrwxrwxrwx) Uid: ( @/ root) Gid: ( @/ root)

He usmensiite cuMBOJIMYeCcKre CChIIKKA B /1ib/systemd/system/. BmecTo aToro
BCerja co3jaBaliTe HOBble CHMBOJIMYECKIE CChIIKK B /etc/systemd/system/, uToObI
Ballle U3MeHeHue He ObLIO 3aTePTO OOHOBJIEHUSIMU CHUCTEMBI.

JlononHutenbHaa uHGopmauua

® man 7 systemd.special
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3.7. BbiKnloyeHue no pacnmcaHuio
C MOMOLLbIO Cron

3apaua

Oprann3oBaTh BBIKJIIOUYECHIE KOMITBIOTEPA HA HOYb, YTOOBI MOKHO OBLIO YHTH 1 He
6eciokouThCsT 00 3TOM. JTaHHDIN TIPHEM MPUTOIUTCS TAKIKE, ECIIU BAIIU TTOJIH30BATEIH
TPAHIKUPST ATEKTPOIHEPTHIO U HUKAK HE MOTYT BBIPAOOTATH MPUBBIYKY BBHIKITIOYATD
CBOM KOMIIBIOTEPBI HA HOYb.

PewieHune

Wcriombayiite cron st BRIKJIIOUEHNUS 110 pactiucanuio. Hampumep, 1o6aBbTe ciemy-
IOILIYIO CTPOKY B /etc/crontab — 9T0 06€CIIeYnT BBIKIIOUEHNE KOMIIBIOTEPA KasKIblii
Beuep B 22:30 ¢ mpenynpesxaenuem 3a 20 munyT. lyig perlaktupoBanus /etc/crontab
TpebyioTcs npuBuiernu root (A npaBky (ailia B 9TOM IPUMEPE UCIIONb30BAJICS
TEKCTOBBIN PeaKTOP Nano):

$ sudo nano /etc/crontab
# MMH Yac OM MeC [AH nosfb3oBaTeNlb KOMaHAa
10 22 * * * root /sbin/shutdown -h +20

IIpesx e yeM menath 9T0 Ha paboueM KOMIIBIOTEPE, 03HAKOMBTECH € ITPAaBUIAMHE,

YCTaHOBJIEHHBIMU BaiumM paboToaaresiem. Eciiu mpaBuia mperycMaTprBaioT 3a-

IyCK OOHOBJIEHMS 1 PE3EPBHOIO KOIMPOBAHUS B HOYHOE BPEMS], TO, BO3BMOKHO,
N pam KOMIIBIOTE] /IOJIDKEH OCTABATHCS BKJIIOYEHHBIM BCIO HOUb.

Huske npejicraBiieH mpumep HeMeEIJIEHHOTO BhIKJ0UYeHust cucteMbl B 23:00 B GyiHue
JTHU:

# MMH 4vac M MecCc OH nosb30oBaTeslb KOMaHOa
00 23 * * 1-5 root /sbin/shutdown -h now

[pyroii CIIoco0: NCIIOIb30BATh KOMaH/y crontab ¢ IpUBUJIETUSIMU TOOt MJIN Yepes3
sudo:

$ sudo crontab -e
# MMH 4ac AM  MecCc OH KOMaHAa
00 23 * * 1-5 /sbin/shutdown -h now

[Ipu perakTpoBaHUY ¢ TOMOIIHIO KOMaH/IbI crontab orcyTcTBYeT moJie user. [Ipe-
JIBITYTIIH TIPUMEP OTKPBIBAET (haiis crontab MoJIb30BATES TOOt B PEKUME PETAKTH-
poBanus. Buecure HeoOXoauMble H3MEHEHNUS, COXPAHUTE — U BCE FOTOBO.
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He mprraiitech coxpanuth haila ¢ 1pyruM nMeneM. Bo BpeMs pelakTUpOBaHUS
C TIOMOIIIbI0 KOMaH/IBI crontab BBl paboTaeTe ¢ BpeMEHHBIM (haiilioM, KOTOPbI aBTO-
MaTHYeCKH TTOJydaeT UMsT crontab mpu coxpanernn. On GyeT coxpaHeH B /var/
spool/cron/crontabs.

KommeHTapwmit

@aiin /etc/crontab nMeeT 110Jie <MOJIB30BATEbY, TTOITOMY B JAHHOM (haiiie MOryT
MMETRCST 3aTICH, 3aTTy CKATOTIIE KOMAH/IbI OT UMEHM JTOOBIX MOTb30BATENEH, HO TOTb-
KO root MOKeT peflakTUpoBaTh /etc/crontab. Ilosb3oBaresy, skemalolye onpeieuTb
CBOMU paclyCcaHts BBITIOJHEHN KOMaH/I, JOJIKHBI UCII0JIb30BaTh KOMaH/y crontab,
KOTOpast CO3/IaeT JINUHbIE (hailsibl crontab u He TPpeOyeT MPUBHUIIETHIT TOOL.

Yr00BI OCBOUTHCS € TIOJISIMU B /etc/crontab, Tpebyercs mpaktuka (tabu. 3.1), mo-
9TOMY NMPUBE/LY €llle HECKOJIBKO IPUMEPOB U MOSICHEHNH,

Ta6nuua 3.1. lons B daiine crontab

Mone [lonycTumble 3HaYeHus

MUH (MUHYTbI) 0-59
yac (Yacbl) 0-23
M (neHb mecaua) 1-31
mec (MecaL) 1-12
JH (neHb Hegenu) 0-7

3Be3/I0uKa (*) 03HAYAET «BCE» WU «JII000I>.
Pacriicanue BBIKITIOUEH VS TOJIBKO B BBIXO/HBIE JIHU BBITJISIIUT CJEAYIONINM 00PasoM:

# BblkJWYaTL B 1:05 no cy660Tam U BOCKpeceHbAM
00 01 * * 7,0 root /sbin/shutdown -h +5

B cron ecTb o1Ha XUTPOCTD: BOCKPECEHbE MOKET 0bo3HavaThest kak 0w kak 7. [Tpu-
YMHA YXOANUT KOPHAMH B JAJIEKOE TPONLIOE, U 5 TOHATHSI HE UMEIO, TOYEMY TaKOE 10~
JIO’KEHHE Bellei MPOoI0/IKAET COXPaHAThCS. BaM HyKHO IIPOTECTHPOBATh OBEACHUE
CBOEil Bepcuu cron, yToObl y3HATh, KaKasd HyMepalus JHel Heles UCIOJIb3yeTCs
y Bac; BO3MOKHO, BaM IIpujieTcst 0003HauaTh cyOOOTY 1 BOCKpeceHbe Kak 6, 7:

00 01 * * 6,7 root /sbin/shutdown -h +5

Bb110 GBI HEMJIOXO NMETHh BO3MOKHOCTD UCIIOJIb30BATh sat, sun, HO Ha3BaHUs JAHEl
HEIEIN MOKHO IIPUMEHATD TOJILKO 110 OJHOMY M HEJIb3sI UCIOJIb30BaTh B CIIMCKAX.
Jlau Hepemn 1 Mecslbl 0003HAYAIOTCS TIEPBBIMU TpeMs OyKBaMmu: sat, sun, jan, feb.
PGFI/ICTP CUMBOJIOB HE UMEET 3HAUYCHIA.
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Br1 MoskeTe uciionp3oBaTh auanasonsl 1—-4 osnavaer 1, 2, 3 u 4.
JlnanasoHbl U CIIUCKA MOKHO cMmemmBarh: 1, 3, 5, 6—10.
Mo>KHO yKa3bIBaTh IMaT B JIMATTa30HaX:

® 10-23/2 o3navaet: «KaskabIil Bropoil yac Mesxay 10 u 23»;
® */2 BTIOJe THS HeIe U 03HAYAET: KKl BTOPOI IeHb HEZIETI»;

® 2-6/2 paBHocuiibHo 2, 4, 6.
Cuenyioriye CTpPOKM MOKHO HCII0JIb30BATh B3AMEH IIEPBBIX IISITU M10JIENL:

@reboot

@yearly
@annually
@monthly
@weekly
@daily
@midnight
@hourly

NlononHutenbHas uHGopmauua

® man 8 cron
® man 1 crontab

® man 5 crontab

3.8. ABTOMaTNyeCKOE BKIOYEHNe
no pacnucatunio ¢ nomouibio UEFI

3apava

Brikmiouenue mo paclMCaHNI0 — 3aMedaTesibHasad BO3SMOKHOCTb, HO XOT€J/IOCh 6bl
TaKKe UMETb BOSMOKHOCTD BKJIIOYEHUA 110 PACIIMCAHUIO.

PeweHune

CunraliTe, 4TO BaM MMOBE3JIO, TTOCKOJIBKY Linux mojiepsKkuBaeT BKIIOUEHHUE 110 pac-
micanuio. Ecthb Tpu criocoba, KoTopble MOKHO MOTPOGOBATE: BKIIOUEHHUE MO JTOKATb-
HOU ceTH, BKJIIoueHue 110 yacam peasibHoro Bpemern (RTC) unu nacrpoiika UEFI
KOMIIBIOTEPA, €CJIN B HEM €CTh (DYHKITUSA BKIIOYEHUS TI0 PACITUCAHUIO.

! To ectp komanma 6yzet soimosnerna B 10:00, 12:00, 14:00 u . 1.
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Bruiouenue ¢ nomontpio UEFI — cambriii Hagesxubiii ciioco6. Ha puc. 3.2 nokasan
9KpaH ¢ paciucanueM Braoderns Ha Lenovo ThinkPad.

Boiiaute B Hactpoiiku BIOS/UEFI, HaxkaB cOOTBETCTBYIONIYIO KJIABUINY Fn mpu
samycke. B cucremax Dell, ASUS u Acer ato 06bruno F2, a B Lenovo — F1. B apyrux
CHCTEMAX TO MOKET OBITH PYTast KIABUIITA; HATTPUMED, B PSIZIE CUCTEM HCTIOMb3YETCsT
ksaBuIa Delete, Tak YTO 3aryiTHUTE B JOKYMEHTAIMIO K CBOeMY KoMIibioTepy. He-
KOTOPbIE CHCTEMBI COOOIAIOT, KAKYIO KJIAaBUIIY HAKATh, Ha 9KpaHe 3amycka. Yacro
TPYAHO HAKATH KJIABUINY B HY)KHOE BPeMsl, II09TOMY HAYMHANTE U MPOJOJIKANTE
HAKMMATh €€ CPasy Moc/e HaKATHI KHOMKN TTUTAHHU, KAK eCI Obl BB HAKUMATH
KHOIIKY BbI30Ba Jiura, 4T00BI OH MPUOBLIT OBICTPEE.

Tllinkpall < Automatic Power On

User Defined Alarm

>  sunday o
e @ ]

> toney -
G0 Main > Tuesday [—.|°"
14§ Config

> Woednesday ljl""
@ Date/Time

> Thursday on
 Security

> Friday
S @ Jon
T} Restart e ey [EIOH

b3 User Defined Alarm Time (HH:MM:55)

06 - |30 ~ | 00 ol 53
Lenovo.

F1  Goneral Help 9 Setup Defaults Exc  Back F10  Save and Exit

Pwmc. 3.2. lnannposanue Bkntoueqna 8 UEFI Lenovo

Ecau B Bamieit cucreme UEFI He nojiepskiBaeT BO3MOKHOCTD BKJIIOYEHUS 110 Pac-
ICAaHWIO, TO IOIPOOYyIiTe BapuaHT ¢ BKJIOYeHreM 1o cetu (cM. penent 3.10, mis
KOTOPOTO TpeGyeTrcst BTOPOe yCTPOMCTBO, OTIPABJIAIONEe CUTHA BKIIOUEHW ) UK
BapUaHT C BKJIIOYEHHUEM I10 YacaM peajibHOTO BpeMeHu (cM. perent 3.9).

KommeHTapuit

Kparko o6cyaum nasuagenue BIOS u UEFI. Cpasy mocie BKIIOUEHNs ITUTaHus
HepBble HHCTPYKIIUU, KOTOPbBIE BBIIOIHSIET KOMITHIOTED, U3BJIEKAIOTCS M3 TPOIITUBKU
6a30Boii cuctembl BBojIa-BhIBojIa (Basic Input Output System, BIOS) uiu enHOTO
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pacumpsiemMoro Mukponporpammuoro unrepgeiica (Unified Extensible Firmware
Interface, UEFT), xpansmumxcst Ha MaTepUHCKOI miate komibiotepa. BIOS — aro
crapas cuctema, kotopast ucrosibayetcs ¢ 1980 roga. UEFI — ee coBpemennas 3amena,
KOTOpasi BKJIFOUYAET MOIePKKY yerapesireil BIOS, xots Koraa-Hubyap oxa Oyaer
yaasena. [louTu Bce KOMIBIOTEPHI, BBITTyIIleHHBIE BO BTOPOIt ntosioBute 2000-X roos,
nmetor UEFL

UEFI npepnaraer 6osbire GyHrnmii, yem crapas BIOS, u HanoMuHaeT HeGOIbIIYIO
orteparonnyio cucremy. Jxpanbl Hactpoiiku UEFI ympasistior mopsiikom 3arpysk,
3aTpy30YHBIME YCTPOICTBAMH, TTapaMeTpaMu GE30TTaCHOCTH, 6e30TTaCHOI 3aTPY3KOi,
Pa3roHOM, OTOOPAKEHNEM COCTOSTHUS 000PYIOBAHIIS M CETH U TTPEITIATAIOT MHOXKe-
CTBO IpYruX (HyHKIN.

JlononHutenbHaa uHGopmauua

® Penenr 3.9.
® Perenr 3.10.
® Pernenr 3.11.

3.9. ABTOMaTNyecKoe BKNYeHue
Mo pacnucaHnIo C NOMOLLbIO YacoB
peanbHOro BpemMeHu

3apgaua

HacTponTh BKITIOUEHHE IO PACTTHCAHUTO € TTOMOTIHIO YaCOB PEATbHOTO BpeMer (real-
time clock, RTC), nockosbky Bamra npormeka UEFT He nojiepskuBaetr (hyHKIIUIO
BKJIIOUEHUST 110 PACTIMCAHUIO UJIH TPOCTO TIOTOMY, UTO BbI TAK XOTUTE.

PeweHune

WcrnonbayiiTe KOMaHy rtcwake, KOTOPast I0JIZKHA TIPUCYTCTBOBATD B Balllel CHCTEME
U yCTaHABJIMBAETCS U3 TakeTa util-linux. dta KOMaHAa OCTAHABJIMBAET U 3aMlyCKaeT
cucteMmy. Bpl MOskeTe HACTPOUTD BBIBOJI CUCTEMBI U3 CIISIIETO PEKUMA Yepe3 yKa-
3aHHbIN nHTepBas, HatpuMep depe3 1800 cexyH, M B KOHKPETHOE BPeMsT U JIaTy.

Yacs! peasbaoro spemenn (RTC) B Baieii cucreme HOMKHbL ObITh YCTAHOBIECHBI Ha
Bcemuphoe koopaunuposartoe Bpemst (Coordinated Universal Time, UTC).
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Korma rtcwake ocTaHaBIMBaET cUCTEMY, OH MTEPEBOANT ee B cocTosinre cHa ACPIL.
3arsanure B /sys/power/state, 4TOOBI Y3HaATh, KaK1e COCTOAHUA CHA IMMOALEPKUBA-
et Bamra cucrema. Cucrema, OTKyIa TOJIYYEH CJAEAYIONNI TIPUMED, TOJIEPKIBAET
TOJIbKO Tpu U3 1ectn coctostanii caa ACPI:

$ cat /sys/power/state
freeze mem disk

B cucremax 6e3 systemd BbimosiHUTE KOMaH/Y cat /proc/acpi/info.

B cucreme, re ObLI IOIy4YeH IPUMEP, IIOKA3aHHbIN BBIIIE, MOKHO IIOIPOOOBATh TPU
COCTOSIHMS CHA, KaK TIOKA3aHO HUXKE:

$ sudo rtcwake -m freeze -s 60

[TapameTp -m 3a1a€T PEKUM CHA, a -5 — KOJUYECTBO CEKYH/I JI0 IIOBTOPHOTO 3aITyCKa
CUCTEMDI. SaHycTI/IB 9Ty KOMaH/ly, Bbl YBUINTE, KaK CUCTEMa II€PEXOANUT B CHHH_[I/IfI
PEXKIM, 3aTeM BO306HOBIIsIET paboty. IIpu aToM BBI yBUIUTE COOOIIEHHE 00 yeTexe
um 06 onmoKe.

C]Ie[[yIOH_II/Iﬁ IIPpUMED BBITTOJIHACT TECTOBBII 3allyCK KOMaH/IbI JIJIA TIEPpEBO/Ia CUCTEMbI
B COCTOSIHME CHA ¢ IPOOYy:KaeHneM «3aBTpa B 8:00»:

$ sudo rtcwake -n -m disk no -u -t $(date +%s -d "tomorrow 08:00")
rtcwake: wakeup from "disk" using /dev/rtc® at Mon Nov 23 08:00:00 2021

y,ZIEUII/ITe ITapaMeTp -n, YTOOBI BHIITOJIHUTD KOMaH/ly HE B TECTOBOM PEKUME.

Huske nipuBouTcst XOpOIIUil IpuMep aBTOMATU3AIUN BBIKTIOYEHUS U BKIIOYEHUST
cucTeMbl B /etc/crontab. B 23:00 no Gyamsam koManzaa rtcwake ocTaHaB/IMBaeT paboTy
CHICTEMBI C COXPaHEHUEM COCTOSHIIS Ha JVCK M 3aITyCKaeT ee CIyCTs 8 YacoB:

# MMH 4vac AM  MeCc OH nonb30BaTe/lb KOMaHAa
00 23 * % 1.5 root /usr/sbin/rtcwake -m disk -s 28800
KommeHTapuit

arsstaute B Hactpoiiku BIOS /UEFT Batieil cucteMbl 1 yOEIUTECD, UTO arapaTHbie
Jacel ycranosseHs! 1o BpeMeHn UTC. Ecim B HacTpoiikax HET IOTIOTHUTETBHOTO
mapaMeTpa WM KHOIKHI JI7IS TIepeBo/Ia YacoB PeaTbHOTO BPEMEHHU B YacOBOI ITOSIC
UTC, To n3amennTe BpeMs BPy4YHYIO, BbicTaBUB TekyTtee Bpems: UTC.

[Ipumep, BkIIOYATOMINI TapaMeTPhI -u -t +$ (date +%s -d "tomorrow 08:00"), Ipe-
obpasyer Bpems B hopMare oT Hadasia a1moxu Unix B yzno6ounTaeMble 3HAYCHMS.
Bpewms ot mavana smoxn Unix — 3TO KOJWYECTBO CEKYH/I, TTPOTIE/IITUX C TTOJY-
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noun 1 suBaps 1970 rona no Becemupuomy koopaunuposanunomy Bpemeru (UTC).
[TapameTp date +%s Bo3BpaIaeT Tekyiiee BpeMs OT Hadasa anoxu Unix, -t epezaet
9TO BpeMsI JIJIs IPE0OPA30BaHIs, & -U YKa3bIBAET, UTO allllapaTHBIE YaChl BBICTABJICHbI
o Bpemern UTC.

[Tapamerp -n coobiaeT koMaH/e rtcwake, YTO OHA HE JTOJIKHA EPEBOJUTH CUHCTEMY
B CIATAN PESKIM, 2 TOJIBKO YCTAHOBUTH BPEMsT IPOOYIKACHUS. Y aiuTe TapaMerp -n,
4TOOBI IEPEBECTU CUCTEMY B COCTOSTHHE CHA.

Bruiouenue 110 yacam peasbhoro spemenn (RTC) — nanmenee HajieKHbIi ciocob.
B atom ciryuae cucrema riepeBoutcst B coctosiine cia ACPI. ACPI — coBpemenHbIit
CTaH/IAPT YTIPABJIEHUS AJIEKTPOITUTAHNEM U COCTOSHUAMY cHa. [Ipemmonaraercs, 9to
OH He 3aBUCHUT OT IIPOM3BOAUTEST 1 000PYIOBAHMUSI, HO OH OYEHb CJIOKEH, U TPOU3-
BOZUTETN 060PYIOBAHUS YACTO PEATU3YIOT TOJBKO YacTh €ro BosMoskHocTel. Kpome
TOTO, pasHble AUCTPUOYTUBBI Linux peasusyior ero mo-pazHomy.

CymtectByer tectb coctostauii cia ACPI, SO—-S5:

® S0 — cucreMma 3aryiieHa, MOHUTOP MOXKET ObITh BBIKJIIOUEH, GONBITMHCTBO
YCTPOMCTB BKJIIOUEHO;

® S71 — cucremMa MPUOCTAHOBJIEHA, TTPOIECCOPHI TIPOCTANBAIOT, MUTAHUE TIPOTIEC-
copoB u O3Y BKJIIOYEHO;

® 52 — nuTaHue MPOIECCOPOB BBIKIIOUYEHO, KAIIU poiieccopos copornerst 8 O3Y;

® 53 TakyKe Ha3bIBAETCS PEKUMOM OXKUJIAHUsI, CHA, TPUOCTAHOBKYU C COXPaHEHUEM
cocrostaust B O3Y. JlaHHbIe MOTYT He cOPAChIBaThCSI HA JIUCK;

e 5S4 — PEXKUM OKUITAHNA, TPUOCTAHOBKN C COXPAaHEHNEM COCTOAHHA Ha JTHCK.
Bce COJZIEPRKUMOE O3V zanmcbiBaeTcs Ha JIVCK, U IITMTaHHUE CCTEMbI BbIKJ/JIIOYAa€TCA;

® S5 m0106HO MOJTHOMY BBIKJIIOYEHUIO CHCTEMBI, 32 MCKITIOYEHIEM TOTO, 4TO KHOITKA
nuTaHus u nepudepuiinbie yCTpoicTBa, TakKe Kak KIaBUaTypa, CeTeBOi MHTep-
(eiic u ycrpoiictea USB, ocTatorcest o Harps;keHueM.

Slapo Linux crioco6HO Moeps;KuBaTh [0 Y€ThIPEX COCTOSHMIA, a JUCTPUOYTUBLI —
pasHoe KOJTUYECTBO U3 3TUX YeThIPEX.

JlononHutenbHaa uHpopmauma
® man 8 cron
® man 8 rtcwake

@ Caiir Time and Date (https://timeanddate.com).
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3.10. Hactponka yaaneHHoro BK0UeHUA NO CeTh
c nomoLubio npoBoaHoro Ethernet

3apgaua

HacrtpouTp BKII0YeHME KOMIIBIOTEPA C TIOMOIIBIO YIAJIEHHOTO BBI30BA 0 CETH, T10-
ckoJibky mpomuBka UEFT Banrero kommnbiotepa He TOJiepKUBaeT BKJIIOYEHNE 110
pacICanno, UK OHA CAUIIKOM IIPOCTA JJI1 BALIUX HYK/, MU HY)KHA BO3MOXKHOCTD
OTIIPaBKM CHUTHAJIa BKJIIOUEHHUS B MPOMU3BOJIBHOE BpeMsl. ITOT PEIENT OMUCHIBAET
HACTPOMKY BKJIIOYEHUS KOMIIBIOTEPA, HAXO/SAIIErocs B TOH JKe CeTH, UTO U yCTPOii-
CTBO, KOTOPOE IIPE/II0JIaraeTcs NCI0JAb30BaTh /I OTIIPABKYM CUTHAJIA BKJIIOUYEHNS,
[IPU HTOM 1EJIEBOI KOMITBIOTEP 0JIKEH OBITh MOAKIIOUEH K CETH Yepes3 TIPOBOHOI
unrepgeiic Ethernet.

PewweHue

HacrpoiiTe koMItbioTep Ha IpreM 3allpOCOB Ha BKIIOUEHUE, a 3aTeM UCIOJIb3yiITe
BTOPOE YCTPOUCTBO, HATTPUMEP JAPYTOi KoMITbioTep, cMapThon nim Raspberry Pi, st
OTIPABKU CUTHAJIA BKIIOUEHNUST, KOTOPBIN HA3bIBAETCS B0IULEeOHbIM nakemom (magic
packet). Ha camoMm [ieie HIUETro BOJIEOHOTO 3/1ECh HET. ITO BCETO JIUIITH CIIeIHa-
JIN3UPOBAHHBIH MAKeT /1 BKJIIOYEHUS Y/IaJeHHOTO KOMIIBIOTepa, HaXO0AIerocs
B crstieM peskume. (/la, MHe TosKe 5Kasib, 4TO 9TO He HACTOsIIIee BOMIEOCTRO. )

[l navasa aiigute B Hactpoiiku UEFI Bamieit crctembl 1 HaliiuTe mapameTp, pas-
pemaionuii Braodenue 1o ceru (Wake-on-LAN).

BaskHOo OTK/II0YUTD BCe TapaMeTPhbl, pa3peliaoiiye 3arpy3Ky 1o MpoToKoJy y/ia-
siennoii sarpysku PXE (Preboot eXecution Environment). Ecoiu sarpyska PXE
BKJIIOUEHA U B Baireil cetu ectb PXE-cepsep (KOoTOpbIil 3arpyskaeTcs ¢ cepBepa
CeTEeBOIl YCTAaHOBKH), TO MOKET HOJIyYMThCSI TAaK, YTO Ball KOMIIbIOTEp Oyrer
BKoueH 110 KoManae PXE u ycraHoBUT HOBBII 06pas, CTepeB CyIIeCTBYIONIYIO
YCTAaHOBKY.

3aTeM BBIWINTE U 3aTPY3UTE CUCTEMY. Y CTAHOBUTE TTaKeThl wakeonlan u ethtool.

Vsnuaiite ums Bamero unrepdeiica Ethernet (8 9Tom npuMepe — enp@s25) u ¢ 110-
Molibio ethtool mposepsbTe, MoIEPKUBAET JIK OH BKJIIOUEHME TI0 ceTr. J{JIst sicHoCTH
CJIEJIYIOIIME BBIBOJI COKPAIIEH:

$ ip addr show
2: enp@s25: <BROADCAST,MULTICAST,UP,LOWER_UP> state UP ©



3.10. Hactpoiika yianeHHoro BKioYeHus no CeTu ¢ omoliibio nposogHoro Ethernet 109

link/ether 9c:ef:d5:fe:8f:20 brd ff:ff:ff:ff:ff:ff
inet 192.168.1.97/24 brd 192.168.1.255 scope global dynamic

[...]

$ sudo ethtool enp@s25 | grep -i wake-on
Supports Wake-on: pumbg
Wake-on: g

3arummute MAC-aznpec untepdeiica. B ipezbiytiem npumMepe BBITTOJTHEHUS KOMaH-
Jbl ip MAC-aapec HaxoaUTCsI B CTPOKe ether u MeeT 3HaueHue 9¢:ef:d5: fe:8f:20.
¥ Bac Oyzet apyroi aapec, mockoabky MAC-aapeca yHUKaIbHBL

Supports Wake-on: pumbg — BoJeGHast ppasa, MOATBEPIKAAIOIIA, YTO BAIl HHTEP-
(detic umeeT HEOOXOIUMYTO MOIEPKKY, 0003HAUEHHYTO IIepeKouaTesieM g. Bropas
cTpoKa Wake-on: g coobIIaeT, 4To aTa MOIEPKKA yIKe BKIOUeHa. EC/u 970 He Tak,
TO BKJTIOYUTE €e:

$ sudo ethtool -s enp@s25 wol g

Ecom mocie epe3arpysku CHCTEMBI TOIEPIKKA BBIKITIOUUTCS, TO T00ABbTE CJIEMy-
TONIYIO 3aNCh B /etc/crontab st 3arycKa 3TOH KOMaH/IbI TIOCTIe KasK/[01 3arpy3KH:

$ @reboot root /usr/bin/ethtool -s enpfs25 wol g

BoikiounTe KOMIIBIOTEDP ¥ CO BTOPOTO YCTPOMCTBA B TOM JKe CeTH OTIIPaBbTe KOMaH-
ny st ero BRaoueHus, ykaszaB MAC-aapec Ethernet-unrepdeiica memesoro
KOMIBIOTepa:

$ /usr/bin/wakeonlan 9c:ef:d5:fe:8f:20

Ecau 1ieneBoii KOMIIBIOTEP U BTOPOE YCTPOMCTBO HAXOAATCS B OHON CeTH, HO B pa3-
HBIX TIOJICETSX, TO YKAKUTE NTUPOKOBEMATETBHBIN aJpec /IS MOACETH C BalluM
1[EJIEBBIM KOMITBIOTEPOM:

$ /usr/bin/wakeonlan -i 192.168.44.255 9c:ef:d5:fe:8f:20

KommeHTapuii

Bxuouenue o cetu (Wake-on-LAN) — a10 crangapr Ethernet yaaneHHoro Bkiio-
YEHUST KOMITBIOTEPA ITyTeM OTIIPABKH €My CUTHAJIA TIPOOYsKAeH s 110 ceTu. VIMeHeM
wakeonlan Ha3BIBAIOTCSI KOMAH/IA U MTAKET B GOJIBITHHCTBE AUCTpUOYyTUBOB Linux.

HpI/I BBIKJ/TIOYEHNH B ZIeﬁCTBHTe]IbHOCTH KOMIIBIOTED HE BBIKJIIOYAECTCA, a IIEPEXONUT
B PEKMM HHU3KOT'O BHepI‘OHOTpe6JIEHI/IH 1 MOJKET IPUHUMATDh 1 pearnpoBaTb Ha CUT'HAJI
BKJIIOYEHMA.
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Komanjia wakeonlan mocsuiaet BoJeOHbii makeT B mopt UDP 9. Korga BostiieOHbII
MaKeT OTHPABJISETCS Ha IMIPOKOBEIIATEIBHBIH aipec CETH, TO eT0 TTOIy4YaT BCe XOCTHI
B ceTr. MAC-azipec rapaHTHPYeET, ITO BKIIOUNTCS TOIBKO XOCT C 3TUM aIPECOM.

[TeseBoit KOMITBIOTED BKJIIOUAETCS TAK JKE, KAK €CJIU Obl BbI HAXKAJIM KHOIIKY THTAHSL.

JlononHutenbHaa uHpopmayma
® man 1 wakeonlan

® man 8 ethtool

® Perenr 3.8.

® Perenr 3.9.

® Pernenr 3.11.

3.11. Hactponka yaaneHHoro BKueHua
yepe3 Wi-Fi (WoWLAN)

3apaya

BrJrounTh yIaJeHHbI KOMIIbIOTEP uepes OecrpoBoaHoil uutepdeiic (Wake-on-
Wireless LAN, win WoWLAN).

PewieHune

ITOT penenT mpegHasHavYeH AJIA BKIIOYEHNA KOMITbIOTEPa, HAXOAAIIETOCS B TOM JKe
CeTHu,4yTo u yCTpOI‘/JICTBO7 KOTOPOE UCTIOJIb3YETCA IJIA OTIIPABKU CUTHAJIA BRIIIOYEHUWA.

KomubioTep mosker uMerh O6ecIiipoBoAHON uHTEPdENC, BCTPOCHHBIN B MATEPUHCKYIO
iaty Wi noksodeHHbi K miae PCL Jtot petent He Gyziet pabotath ¢ mHTEpdheiicoM
USB, ockosbky Ha miuHy USB He mojiaeTcst mutanue, KOT/ia yCTPONHCTBO BBIKJIIOUCHO.

Cuauana Boitnute B HacTpoiikn UEFIT MammHbt, KOTOPYTO HY;KHO BKJIIOUATh y/IAICHHO,
u ycranosute Bee HacTpoitkn Wake-on-LAN.

Baxnoit Mepoii TpeoCTOPOKHOCTH SABISETCST OTKIIOYEHIE BCeX MapaMeTpoB,

paspeniaruxX 3arpysKy 1o IpoTokoay yaanentoi sarpysku PXE (Preboot

eXecution Environment). Ecsin 3arpyska PXE BkitoueHa u B Baieii cetn ectb
\ PXE-cepBep (koTopblii 3arpy:kaeTcs ¢ cepBepa CETeBON YCTAHOBKU ), TO MOXKET
= MOJIYYHUTHCST TAK, YTO Balll KOMIIbioTep OyieT BriovyeH 1o komane PXE u ycra-
HOBUT HOBBIIT 06pas3, 3aTepeB CyIIECTBYIONYIO YCTAHOBKY.
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3areM BBIHUTE U 3aTPy3UTE CUCTEMY. Y CTAHOBUTE KOMAHY iw M MCIIOTb3yHTE ee
JUIST BBIBOJIA CTIMCKA BCEX MMEIOINXCS GECTTPOBOIHBIX YCTPONHCTR:

$ iw dev
phy#0
Interface wlxcc3fd5fe014c
ifindex 3
wdev 0x1

addr 9c:bf:25:fe:0e:7c

ssid accesspointe

type managed

channel 11 (2462 MHz), width: 20 MHz, centerl: 2462 MHz
txpower 20.00 dBm

Ec/u Takux yCTPOMCTB HECKOJIBKO, 3AIIPOCKUTE TO, KOTOPOe OyAEeTe UCII0Nb30BATh.
B crepytonem npuMepe mokasas 6eCIpoBOAHON HHTEpdEIic, He TTOIeP/KUBATOTIHI
WoWLAN:

$ iw phy@ wowlan show
command failed: Operation not supported (-95)

A B 3TOM TIpUMepe TIokazan wHTepdetic, noaaepxxuBatoniuii WoW LAN, Ho 1anHas
(byHKITMSA B HEM OTKJIIOUEHA!

$ iw phy® wowlan show
WoWLAN is disabled

Bxumiounte nognepskky WoW LAN:
$ sudo iw phy® wowlan enable magic-packet

WOWLAN is enabled:
* wake up on magic packet

Komanza iw dev BerBognt MAC-anpec, KOTOPBIH HY’KHO HCIOJIB30BATh HA PYTOM
ycTpoiicTBe, 4T06bI ChOPMUPOBATH BOJIITEOHDII MTAKET:

$ /usr/bin/wakeonlan 9c:bf:25:fe:0e:7c

YT0OBI BRITOUUTH KOMITBIOTED B TOM JKe CETH, HO B IPYTOI TIOJCETH, MOSKHO OTITPABUTD
BOJIIIEOHBI TTAKET Ha IMTUPOKOBEATEIbHBIN a/[PeC MOCETH:

$ /usr/bin/wakeonlan -i 192.168.44.255 9c:bf:25:fe:0e:7c

KommeHTapuii

ITOT c11ocob 0COGEHHO XOPOIII, KOT/IA YAICHHBIM KOMITLIOTEPOM ABJISIETCST HOYTOYK,
MOCKOJIBKY TIOUTH BCE COBPEMEHHbBIE HOYTOYKHM UMEIOT BCTPOEHHbIE OECIIPOBO/HbIE
ceTeBble MHTEPGEChl, KOTOPbIE YaCTO NOJICPKUBAIOT ITUPOKUIN KPYT BO3MOXKHOCTEH.
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HacroJbHble KOMITBIOTEPBI OOBITHO HE OCHAIIAIOTCST BCTPOEHHBIMU OECITPOBOHBIMU
unrepdeiicamu, moaromy, Beioupast 6ecriposoztoii agpanrep PCI/PCle ripu nokyTike,
obparaiite BHUMaHue Ha oanepkky WoWLAN u Linux.

JlononHutenbHasa uHGopmauua

® man 8 iw

man 1 wakeonlan
Pernenr 3.8.
Perenr 3.9.
Pernenr 3.10.



[TIABA 4

YnpaBneHue cnyxb6amu
¢ nomouybio systemd

Kasknbiit pas, Korjga Bbl BKJIIOYAaeTe CBOM KOMIIbIOTEP ¢ Linux, cucteMa WHUITUAIU-
3aI[M1 3aITyCKaeT MHOXKECTBO IIPOIECCOB, OT HECKOJIbKUX /IECSITKOB JI0 COTEH, B 3a-
BUCHUMOCTHU OT HACTPOEK CUCTEMBIL. Y BUJICTh 3TO MOKHO Ha 9KpaHe 3arycka (puc. 4.1;
HKMUTE KJIABUIITY ESC, UTOOBI BBIKJIIOUUTD rpadUueCcKuii 9KpaH 3alrycka 1 YBUAETh
COOOIIIEHS 0 3aTTyCKe CIYKO).

Reached target Local Encrypted Unlumes.
Listening on Suyslog Socket.

Starting Journal Service...

Mounted Kernel Debug File System.

Mounted POSIX Message (ueue File System.
Mounted Huge Pages File System.

Started Load Kernel Modules.

Started Create list of required static device nodes for the current kernel.
Started Remount Root and Kernel File Systems.
Starting udev Coldplug all Dewvices...

Starting Create Static Device Nodes in sdev...
Starting Apply Kernel Variables...

Started Journal Service.

Started Create Static Device Nodes in ~dev.

Started Apply Kernel Uariables.
Stopped Entropy Daemon based on the HAVEGE algorithm.
Started Entropy Daemon based on the HAVEGE algorithm,
Starting udev Kernel Device Manager...
Started udev Coldplug all Devices.
Started Setup Virtual Console.
Started udev Eernel Device Manager.
3.638438]1 pcieport AABB:BA:82.6: pciehp: Failed to check link status
3.6628151 input: Power Button as rsdevices/LNXSYSTM:B88LNXPWRBN:08/input/input4
3.6676551 ACPI: Power Button [FPWRF]
OK 1 Created slice system-gemusxZdga.slice.
Starting Setup Virtual Console...

Puc. 4.1. (oobwieHua Bo Bpema 3arpy3ku Linux
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B mpe:xaME BpeMeHa /IS 3aITycKa IIPOIEeCCOB BO BpeMsI 3aTPY3KU NCIOIb30BAIACh
cucrema nHunmaausanuy Unix System V (SysV init), BSD init u Linux Standard
Base (LSB) init. Hau6oJiee pactipoctpanertoii Obi1a SysV init. Te BpemeHa octanuch
B IIPOIIJIOM, 1 ceff9ac UCHOb3yeTCsI HOBAs 3aMedaTeIbHast CHCTeMA NHUITHATI3aIiN
systemd. OHa 6bl1a B3siTa Ha BOOPY KEHUE BCEMU OCHOBHBIMU ArcTpubyTusamu Linux,
XOTsT, KOHEYHO, ECTh HECKOHKO TUCTPUOYTHBOB, KOTOPbIE MPOOIKAIOT MPUGETaTh
K yCTApPEBITUM CHCTEMaM WHUITHATU3AIIAN.

B 10l r1aBe BB MPOBEPUTE, UCIIOJIB3YET K Balll AUCTPUOYTHB Linux cucremy
MHUIMaIM3anuy systemd, y3Haere, 4To TaKO€ MPOIIECCHI, TOTOKHU, CIy;KOBI U JIEMO-
HbI U KaK ¢ MOMOIIbIo systemd yIpas/isiTh c/ryskGaMu: 3aiycKaTh, OCTaHABJINBATD,
BKJIIOYATH, OTKJIFOYATD 1 TIPOBEPSTH CTATyC. BAI0OGABOK BBI MO3HAKOMUTECH C KOMAH/IOI
systemctl, mucrerdepoM cry:KO u crcTeMbl systemd.

Cucrema systemd mpoekTHpoBasach AJs MOAAEPKKI COBPEMEHHDBIX CIOKHBIX
CEePBEPHBIX M HACTOJIBHBIX CUCTEM U 00JaiaeT Topasno 6oJiee MUPOKIMU BO3MOK-
HOCTSIMH, YeM TIPeKHUE CUCTeMbI HHUTHamr3ani. OHa 06ecrieynBaeT MoJTHOIEHHOe
yIpaBeHne CIy:ROaMI OT 3aITyCKa 10 3aBEPIIEHNsT CUCTEMBI, 3aITyCK MPOIECCOB TIPH
3arpysKe U MocJie 3arpy3Ky U 3aBeplieHue cayxk0, Korga oHu He HyKHbI. CrcteMa
systemd ympaiister TakuMu (YHKIIUSIMHU, KaK MOJIEPKKA CUCTEMHOTO JKypHAJIa,
aBTOMaTHyeckoe MOHTHpOBaHue (hailJIOBbIX CUCTEM, aBTOMATUYECKOe paspellieHue
3aBUCUMOCTEN CITysK0, yIIPaBJIeHNE YCTPONCTBAMU, YITPABJIEHUE CETEBBIMI MTOJIKJTIO-
YEeHUSIMU, yTIPaBJIeHUE BXOJIOM B CUCTEMY 1 MHOXKECTBO J[PYTUX 3a/a4.

Crucok BO3MOKHOCTEN BBITIISIZINT BHYTITUTEIBHO, HO TOJIBKO MTOKA BBI HE Y3HAETE, YTO
BCIO pab0Ty Ha KOMIIBIOTEPE BHITIOJIHSIIOT IIPOIECCHI 1 BCE ST BO3MOKHOCTH U PAHBIIIe
MO/IEPsKUBATICEH GOJTBIITIM HabopoM ApyTux mporpamm. Crcrema systemd mpocto
0OBEIMHUIIA BCE 9TO B MHTETPUPOBAHHBIN MTPOTPAMMHBIH TTaKeT, KOTOPBIH IOJIKEH
paboTaTh OAMHAKOBO BO BCEX cHcTeMax Linux, XOTsl, KaK BCET/Ia, pa3Hble UCTPUOy-
THUBBI LinuxX MOryT UMeTh He3HAUUTEIbHbIC PA3/IMYus, TaKue KaK MECTOIIOJIOXKEeHIE
(aiiios u HazBaHus cayk0. VMeiite B BUy, UTO Balll KOHKPETHBIN AUCTPUOYTUB
Linux MoXxeT oTJIM4aThCs OT IPUMEPOB B 9TOM TJIaBe.

Cucrema systemd TbITaeTCst yMEHBIITUTD BPEMST 3aTPy3KH 1 6ostee ahhekTHBHO pac-
IIPEe/IEJISATh CUCTEMHbIE PECYPChI, 3AIYCKasT TPOIIECCHI OIHOBPEMEHHO U MTAPAJLIETHHO
U UHUIMATU3UPYST TONBKO HEOOXOAUMBIE CIYKObI, OTKIAABIBAS 3aMyCK JAPYTUX
caysk6 Ha epuoj mocsie 3arpysku. Ciy:k0a, 3aBucsIas OT APyrux caysxko, 6oJbiie
He JIOJDKHA JKIATh, TOKA OHU 3aITyCTSTCSI, TIOCKOJIBKY €ll I0CTATOYHO MOJYIUTh 10~
ctyn K cokety Unix. Perent 4.9 rnmokasbiBaet, Kak HAiiTH TTPOIECCHI, 3aMEJIJISIONTNE
3aITyCK Balleil CUCTEMBI.

JlBonunbie daiinb systemd Hamucansl Ha C, uTo 06ecriednBaeT HOBBIIEHHYIO TPOU3-
BOAUTE/IbHOCTD. B TIPEKHUX CUCTEMAX MHUITNATIU3AITNN NCITOJIb30BAaJIOCh MHOJKECTBO
CLeHApUeB Ha A3blKe KOMAHAHOI 000JI0UKY, a, KaK M3BECTHO, JI0OOH KOMIIMIUPY-
01U A3bIK paboTaer ObICTpee, 4eM ClieHaprK 0O0JIOUKH.
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Cucrema systemd o6patHo coBmecTrMa ¢ SysV init. BosibInHCTBO A1cTPUGY THBOB
Linux coxpausioT ycrapesiiue (aitjibl KoHbUrypauu u ciieHapuu SysV, BKIouast
/etc/inittab u katamoru /etc/rc.d/ u /etc/init.d/. Ecam cayxba ne numeer
(aitma kouburypanuu B hopmarte systemd, To systemd mombITaeTcst OTHICKATH KOH-
dburypannonssiii aii B popmare SysV. Kpome Toro, systemd obpaTHo coBMecTHMA
¢ cucreMoii nHunmasusanuu Linux Standard Base (LSB) init.

CuryzxebGHble (aiinbr systemd MeHblIe U OHsITHee, YeM (aiinbr SysV init. CpaBHuTe
daiir us cucrembl SysV init aus samycka sshd ¢ ero anamorom us systemd. Huske
TpeicTaBIeH pparMeHT daiia mHuIuanIn3anun /etc/init.d/ssh us MX Linux:

#! /bin/sh

### BEGIN INIT INFO

# Provides: sshd

# Required-Start: $remote_fs $syslog

# Required-Stop: $remote_fs $syslog

# Default-Start: 2345

# Default-Stop:

# Short-Description: OpenBSD Secure Shell server

### END INIT INFO

set -e

# /etc/init.d/ssh: start and stop the OpenBSD "secure shell(tm)" daemon
test -x /usr/sbin/sshd || exit @

umask 022

if test -f /etc/default/ssh; then
[...]

Bcero ator daiin copepsxut 162 ctpoku. A BOT moJinblii dhaiin /1ib/systemd/system/
ssh.service us systemd 8 Ubuntu 20.04:

[Unit]

Description=0penBSD Secure Shell server
Documentation=man:sshd(8) man:sshd_config(5)
After=network.target auditd.service
ConditionPathExists=!/etc/ssh/sshd_not_to_be_run

[Service]
EnvironmentFile=-/etc/default/ssh
ExecStartPre=/usr/sbin/sshd -t
ExecStart=/usr/sbin/sshd -D $SSHD_OPTS
ExecReload=/usr/sbin/sshd -t
ExecReload=/bin/kill -HUP $MAINPID
KillMode=process

Restart=on-failure
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RestartPreventExitStatus=255
Type=notify
RuntimeDirectory=sshd
RuntimeDirectoryMode=0755

[Install]
WantedBy=multi-user.target
Alias=sshd.service

Jlaske HUUero He 3Hast 0 systemd U He ymTast JOKYMEHTAIIUIO, BBI JIETKO MOHMETE, UTO
JIOJIZKEH JIeJIaTh 9TOT (haiisr.

[Moxpobroe BBenerue B systemd Bbl Haligere B ctaTbe Rethinking PID 1 (https://oreil.ly/
dFz4K)?, mancannoit Jlennaprom [lorrepunrom (Lennart Poettering) — oxnum us
ee uzobperareneil 1 pazpaboTINKOB. B cTaThe 1MoAPOOHO OMUCHIBAIOTCS] TPUYUHBI
CO3/IaHUST HOBOW CHCTEMbI MHUIMATM3AINY, €€ aPXUTEKTYPA, IPEUMYIIECTBA U TO,
KaK OHA MCIOJIb3YEeT HOBbIE BOSMOXKHOCTH siipa Linux BMecTo ayOiupoBaHust Cy-
MIeCTBYIONUX (DYHKITUIA.

4.1. NpoBepka ncnonb3oBanHus systemd
B Bawem auctpuoytuse Linux

3agava

Y3HaTh, HCMOMB3YeT Jin Ball AUcTpuOyTHB Linux cucremy nnuinamisaryn systemd.

PeweHue

[ToumwuTe xatasor /run/systemd/system/. Eciu on cymiecTByeT, 3HAUUT, Balll JHC-
TpUOYTUB KCIIOJIb3YET CUCTEMY MHHUIMAIM3auu systemd.

KommeHTapuit

Katasior /run/systemd/ MoeT TaksKe IPUCYTCTBOBATH B CUCTEME, KOTa JUCTPUOY-
TUB MOAAEPKUBAET HECKOJIbKO CUCTEM MHUINAIN3ALIIH, HO €CJIU OTCYTCTBYET KaTaor
/run/systemd/system/, TO 3TO TOBOPUT O TOM, 4TO systemd He sBJIsIeTCs aKTUBHOM
CUCTEMON MHUIMATN3AIUN.

EcTb HeCKOTBKO APYTUX CITOCOOOB Y3HATH, KAKas CHCTEMa MHUTTHATU3ATIHHT HCTTOIb-
syercs Bamum quctpubyTusoM. Iomnpobyiite sanpocuts craTyc daiina /sbin/init.

! TlepeBox cTaThy Ha PYCCKUM A3BIK MOYKHO HaiiTh 110 azpecy http://tux-the-penguin.blog-
spot.com/2010,/09/systemd.html.
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ITepBoHAYATHHO 3TO OBLI BBIMOJTHSIEMBIHT (Daiis cucteMbr SysV, HO B HACTOSIIEE BPEMST
GOJIBITMHCTBO AUCTPUOYTUBOB LiNUX COXPAHSIIOT JaHHOE UMST U IPUCBAUBAIOT €TO
CHIMBOJIMYECKO CCBIIKE, YKa3bIBAIOIEH Ha BBIOTHIeMbI (aiin systemd. Cueny-
FOIUI TIPUMEP TTOATBEPIKIAET, YTO B JAHHOM AUCTPUOYTHBE Linux MCHIob3yeTcs
cHCTeMa MHUIHATI3aIy systemd:

$ stat /sbin/init
File: /sbin/init -> /1ib/systemd/systemd
[...]

B cucremax ¢ SysV init atoT aiin He SABISETCS CUMBOJMYECKON CCBHIIKOM:

$ stat /sbin/init
File: /sbin/init

[...]

[TceBmodaitnoBas cucrema /proc siBisiercss uaTepdelicom K spy Linux u copepskut
nH(GOPMAIIUIO O TEKYIIIEM COCTOSTHUY BBITIOJIHSIOIIECs cucTeMbl. OHA HAa3bIBAETCS
riceB10(haiisIoBoit CUCTEMOI, TIOCKOJIbKY CYIIECTBYET TOJIBKO B ONEPATUBHON TAMSITH.
B manrom mpumepe /proc/1/exe — 3TO CUMBOJINYECKAS CCHLIKA HA BBITIOTHSIEMBIH
aiin systemd:

$ sudo stat /proc/1/exe
File: /proc/1/exe -> /lib/systemd/systemd
[...]

B cucreme ¢ SysV ara ccbiika ykazbiBaet Ha daiisr init:

$ sudo stat /proc/1/exe
File: /proc/1/exe -> /sbin/init
[...]

Daiin /proc/1/comm coobIIaeT Ha3BAHUE AKTUBHOM CUCTEMbI MHUIIAATM3ALIMML

$ cat /proc/1/comm
systemd

B cucreme ¢ SysV atot daiin conep:xut HazBanue init:

$ cat /proc/1/comm

init

Komana miist 3anmycka mpoitecca ¢ uaentudgukaropom 1 (Process Identifier, PID) —
JTO BBINOJIHSAEMbIN (haiisi cuctembl nHunasusanuu. Ilpomecc ¢ PID 1 — nepsbiit

MIPOIIECC, 3AITYIIIEHHBIN BO BPEMSI 3aTPY3KI, KOTOPbII 3aTE€M 3aITyCKAET BCE OCTAIbHBIE
MPOIIECCHI. Y BUIETH €70 MOYKHO TAKIKE C TOMOIIBIO KOMAH/IbI pS:

$ps-pl
PID TTY TIME CMD
1°? 00:00:00 systemd
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B cucreme ¢ SysV BBIBOZL 9TOI KOMaH/IbI BBITJIS/IAT TaK:

$ps-pl
PID TTY TIME CMD
1°? 00:00:00 init

Bouee nogpobuas nndopmanus o PID 1 npusBoaurcsa B penenre 4.2.

Pasubie quetpubyTussl Linux 1mo-pasHomy nozpueps:kusaior systemd. Ee nciosib3yior
GOJIBIIMHCTBO OCHOBHBIX AUCTpUOyTHBOB Linux, Bkmoyas Fedora, Red Hat, CentOS,
openSUSE, SUSE Linux Enterprise, Debian, Ubuntu, Linux Mint, Arch, Manjaro,
Elementary u Mageia.

HexoTopsie nomyasgpHbie AMCcTprUOYTUBEL He MOAAEPAKUBAIOT systemd uiin BKII0YaIoT
ee, HO He UCIIOJIb3YIOT 10 YMOJYaHuio, B ToM uncie: Slackware, PCLinuxOS, Gentoo
Linux, MX Linux n antiX.

JlononHutenbHaa uHpopmauma

@ Caiit Distrowatch (https://distrowatch.com), comepskaniuii ”HGOPMAIIMIO O COTHSX
aucTpubyTHBOB Linux.

® man 5 proc
® man 1 pstree

® man1lps

4.2. Mpouecc ¢ PID T — pogoHauanbHUK
BCeX NpoL,eccoB

3apava

[Mobmke MO3HAKOMUTBCS CO CIYKOaMU ¥ TIpotteccaMu B Linux.

PeweHune

[Tpotiecc ¢ upentudpukaropom PID 1 — pomoHavajbHUK BCEX MPOIECCOB B CUCTE-
Max Linux. DTo nepBblil IPOIECC, KOTOPBIH 3aITyCKAETCs B CHCTEME U 3AIIyCKAEeT BCe
OCTaJIbHBIE TTPOIIECCHI.

[Tportecchl — aTO 9K3EMILISAP 3aITyIIeHHOHM TporpaMMbl. Kaskas 3asaua B cucreme
Linux npezacrasiena nporeccoM. [Ipoiieccs MOTYT co3naBaTh HE3aBUCHMbIE KOTIUU
camux cebst, T eCTh MOTYT 6emeumucsi. OTBETBIEHHBIE KOTIMU HA3BIBAIOTCS NOMOM-
Kamu, a OpUTHHAT — podumenem v npedrkom. Kakabiii MOTOMOK TIOJYYaeT CBOI
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yHUKaIbHDINA upeHTndukatop PID 1 HabOp CHCTEMHBIX PECYPCOB, TAKUX KAK TIPO-
1eccopHoe BpeMs U 1aMATh. Ilomoku binoinenuss — 3TO JIETKOBECHbIE IIPOIECCHI,
BBIIIOJIHAIONIMECS IapaJlIeJIbHO U UCIIOJIb3YIOIIe CUCTEMHbIE PECYPChl COBMECTHO
CO CBOUMU IIPEAKaMU.

Hexotopsie mporieccsbt paboTaroT B GOHOBOM PEKIME U HE B3AUMOJICHCTBYIOT C TOJb-
3oBatesmsamMu. B Linux Takme mportecehl Ha3bIBAIOTCST CAYHCOAMU NI OEMOHAMU, T TIX
uMeHa 00bIYHO 3akaHuuBatoTcst OykBoii D, nanpumep: httpd, sshd u systemd.

Beskas cucrema Linux crauyana 3amyckaet niporiecc ¢ PID 1, koTopsriii 3aTem 3arry-
CKaeT Bce OCTaJIbHbIE TTPoIecchl. [1oayuynTh CUCOK BCEX 3aIyTIEHHBIX MPOIECCOB
MOZKHO C TOMOTI[bIO KOMAHIbI ps:

$ ps -ef

UID PID PPID C STIME TTY TIME CMD

root 1 0 0 10:06 ? 00:00:01 /sbin/init splash
root 2 0 0 10:06 ? 00:00:00 [kthreadd]

root 3 2 0 10:06 ? 00:00:00 [rcu_gp]

root 4 2 0 10:06 ? 00:00:00 [rcu_par_gp]

[...]

Komanza pstree oprannsyer aTOT MaccuB WH(MOPMAIIUU B BUJIC APEBOBUIHON /Ha-
rpammbl. B ciemyioniem mpumepe okasaHbl Bce IPOLECCH, X TOTOMKH, UIeHTU(hU-
kaTopbl PID 1 OTOKH, 3aK/II0UEHHbIE B (DUTYPHBIE CKOOKH:

$ pstree -p
systemd(1)——ModemManager(925)——{ModemManager}(944)
| L—{ModemManager}(949)
[—NetworkManager (950)——dhclient(1981)
| —{NetworkManager}(989)
| L—{NetworkManager}(991)
}—accounts-daemon(927)——{accounts-daemon}(938)
| L—{accounts-daemon}(948)
l—acpid(934)
|—agetty(1103)
}—avahi-daemon(953)——avahi-daemon(970)
[...]

[TosrHBII BBIBOZ pstree 0BOJIBHO BeTUK. C MTOMOIIIBIO ATOH KOMAHIBI MOXKHO TaK:Ke
IIPOCMOTPETD JIePeBO IIPEJIKOB, IOTOMKOB U II0TOKOB OT/IeJILHOIO 11Poliecca, yKa3aB
ero PID, kak nokasano B ciieyIolieM rnpumepe Jij1st TeKCTOBOro pegakropa Kate:

$ pstree -sp 5193

systemd(1)—kate(5193)——bash(5218)
—{kate}(5195)
—{kate}(5196)
{kate}(5197)
—{kate}(5198)
—{kate}(5199)



120 [nasa 4. YnpasneHue criyx6amiu ¢ nomoLiibio systemd

31ech BUIHO, 4TO systemd (1) sBisietcst nipenkom Kate, bash(5218) — MOTOMKOM,
a BCe TIPOIeCChl B (QUIYPHBIX CKOOKAX — 3TO IIOTOKU.

KommeHTapuii

[Tporieccer Beeria HAXOSATCSI B OJTHOM M3 HECKOJIBKUX COCTOSTHUIT, KOTOPbIE MEHs -
TOTCS B 3aBUCUMOCTH OT aKTUBHOCTH CUCTEMBI. B ciierytoriieM mpumepe BbIBOIA KO-
MaHzIpI pstree oTobOpakaiorcs noust PID, user (1mosb3oBaresn), state (cocrosmime)
n command (KOMaH/a):

$ ps -eo pid,user,stat,comm

PID USER STAT COMMAND

1 root Ss  systemd

2 root S kthreadd
32 root I< kworker/3:0H-kb
68 root SN khugepaged

11222 duchess R1 konsole

® R — IIPOIIECC BBITOJHAETCS NJIN OKUTAET CBOelt odepe/ i Ha BBITTOJTHEHUE.
([ 1‘A'MHOFOHOTOquﬁinOHGCQ

® S — IIPOIECC HAXOIUTCS B COCTOSIHUY TIPEPBIBAEMOTO OKUIAHUST; TIPOIIECC JKIET
HACTYIUIEHHSI HEKOTOPOTO COOBITHSL.

® s —jmjep ceanca. CeaHchl — 9TO TPYTIIbI POJICTBEHHBIX ITPOTIECCOB, JICHCTBYIONTUX
KaK eINHOE I1eJI0e.

® I — 110TOK Ge3melcTBIS spa.
® < — BBICOKNI TPUOPHUTET.

® N — HU3KHUH IPUOPUTET.

CymecTByeT elie HECKOJIBKO PEIKO HCIOIB3YEMBIX COCTOSTHU; TIPOYUTATH O HITX BB
CMOXKeTe B pyKOBOJICTBE man 1 ps.

JlononHutenbHaa uHpopmauma

® Perenr4.7.
® man 5 proc
® man 1 pstree

® man1ps
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4.3. BoiBop cnucka ciyx6 n ux coctoaHmui
C NOMOLLbI0 KOMaHAbI systemctl

3apjaua

Hepe‘{I/ICJII/ITI) BCe CJIy)K6bI, YCTaHOBJIEHHbIE B CUCTEME, 1 BBIBECTU MUX COCTOAHUE!
3aITyHII€Hbl OHU NI HAXOAATCA B COCTOSAHUN omunoOKN.

PewweHune

Ncmonp3oBath systemctl — komMaHIy-aucteTdep systemd. 3amycrure ee 6e3 mapa-
METPOB, YTOObI TTOJIYUUTD CIIUCOK BCEX 3arpysKEHHBIX Moy ieil. Momyb systemd —
3TO JII0OO0#H TAKET MPOIECCOB, CBA3AHHBIX JAPYT C APYTOM, ONPEAENEHHBIX B (haiise
KOH(DUTYpaIiy MOYJISI U YIIPABJISIEMbIX CHCTEMOU systemd:

$ systemctl

ITa KOMaH/Ia BbIBE/IET TUTAaHTCKIIT 00beM nHbopmaiim: 177 ak THBHBIX 3arpyKEHHBIX
MO/LyJIell B MO€Ii TECTOBOI CHCTEME C ITOJIHBIMU HA3BAHUSIMU MO/LyJIel, nH(hopMaIei
o0 craryce u moApoOHBIMU onucanusiMu. [lepeazipecyiiTe BHIBOJ B TEKCTOBBII (haii,
4TOOBI TOTOM GBLJIO MPOIIE UCCIEI0BATh €ro:

$ systemctl > /tmp/systemctl-units.txt

IMobGamyiite cebst TOMOTHUTETBHOM MH(MOPMAIIHEN, TEPEUNCTUB BCE MOLYJIU, AaKTHB-
HbI€ 1 HEaKTHUBHbIC!:

$ systemctl --all

B moeii TecToBOIT crcTeMe 3Ta KOMaHJIa BhIBEJA CIIUCOK U3 349 Moyieii, BKIoJas
omcymcemayrouue v neakmugHvle. CKOJBbKO Beero dhaitinoB Moxyeit? B caemytomniem
npuMepe MOoKa3aHbl MATh GaiiyioB n3 322:

$ systemctl list-unit-files

UNIT FILE STATE
proc-sys-fs-binfmt_misc.automount static
-.mount generated
mount generated
dev-hugepages.mount static
home.mount generated

[...]
322 unit files listed.
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Hac urrepecytot (hailsibl cirysk0, TOCKOJIBKY TTOJb30BATEN U a IMUHUCTPATOPBI Linux
B OCHOBHOM B3aUMO/IEMCTBYIOT C HUMU U PEIIKO C IpyruMu TUiaMu ¢aitnos. CKOIbKO
BCeTo TakuX (ailoB ycranosyaeHo? [TocmoTpum:

$ systemctl list-unit-files --type=service

UNIT FILE
accounts-daemon.service
acpid.service
alsa-state.service
alsa-utils.service
anacron.service

STATE
enabled
disabled
static
masked
enabled

[...]
212 unit files listed.

B npepiayiiemM npuMepe MOKHO BUETh YeThIpe HAnboIee YacTo BCTPEUArOIINXCsT
craTyca cy:K0: enabled (BKitoueHa), disabled (BbIK/IOUEHA), static (cTatnuecKast)
1 masked (3aMaCKMPOBAHHAN ).

Crmcok Beex BRITIOUEHHBIX CITYKO:

$ systemctl list-unit-files --type=service --state=enabled

UNIT FILE STATE

accounts-daemon.service enabled
anacron.service enabled
apparmor.service enabled
autovt@.service enabled
avahi-daemon.service enabled

[...]
62 unit files listed.

CIMCOK BCEX BBIKJIIOUEHHBIX CJIy)K6I

$ systemctl list-unit-files --type=service --state=disabled

UNIT FILE STATE

acpid.service disabled
brltty.service disabled
console-getty.service disabled
mariadb@.service disabled

[...]
12 unit files listed.

CIMcoK Bcex CTaTHYeCKUX C]Iy>K6I

$ systemctl list-unit-files --type=service --state=static

UNIT FILE STATE

alsa-restore.service static
alsa-state.service static
apt-daily-upgrade.service static
apt-daily.service static

[...]
106 unit files listed.
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CIHCOK BCeX 3aMACKUPOBAHHBIX CJIYKO:

$ systemctl list-unit-files --type=service --state=masked

UNIT FILE STATE

alsa-utils.service masked
bootlogd.service masked
bootlogs.service masked
checkfs.service masked

[...]
36 unit files listed.

KommeHTapuii

Daiiner cryx06 MOy Ielt HAXOAATCA B /usr/1ib/systemd/system/ uau /1ib/systemd/
system/, B 3aBICUMOCTH OT TOTO, Ky/Ja X IIOMeNaeT AucTpuOyTuB Linux. D10 TeK-
cToBbIe (DAITbl, KOTOPbIE MOXKHO YUTATh.

@ Craryc enabled mokasbIBaeT, 4TO CJayskGa JOCTYIIHA W YIIPABJISIETCS CHCTEMOT
systemd. Korza ciysx6a BriItoueHa, systemd cosmaeT CHMBOJIMYECKYIO CCBLIKY
B /etc/systemd/system/ Ha aitn Momynsa B /1ib/systemd/system/. Takyio
caysk0y MOKHO 3aIlyCTUTh, OCTAHOBUTD, [IEPE3AIyCTUTh 1 OTKJIFOUYUTH C IIOMOIIbIO
KOMaH/Ibl systemctl.

Brutiouenue caryskObI He TPUBOINUT K €€ 3aMMyCKY, a OTKIIOUeHNe — K OCTAaHOBKE
(cMm. perienit 4.6).

® Craryc disabled o3Havaet, 4yTo B /etc/systemd/system/ HeT CUMBOJINYECKON
CCBLJIKH, 1 9Ta CJIy:KOa He 3aMyCKAETCST aBTOMATHUYECKY [IPH 3arpy3Ke (HO e MOKHO
3aIyCTUTh U OCTAHOBUTH BPYUHYIO).

@ Crarycmasked TOBOPUT O TOM, UTO cJIysk6a ceblnaercst Ha /dev/null/. OHa OIHO-
CTBIO OTKJIIOYEHA, 1 €€ HETb3sI 3AITyCTUTh HUKAKUM CTTOCOOOM.

® Craryc static o3HagaeT, 4T DA MOLYJIS SIBISICTCS 3aBUCUMOCTBIO JIJIST IPYTUX
(haittoB MOZYJIS U He MOKET GBITH 3aMyIIeH W OCTAHOBJIEH TOTb30BATEIEM.

Huske npezacrasiensl u apyrue 6osee peiikie CTaTychl caysk6, KOTOpbIE MOKHO
YBUICTD:

® indirect nmpucBanBaeTcs caykGaM, KOTOPbIE He TTPeHA3HAYEHDI JITTs YIIPABJIEHST
MOJIB30BATEJISIMU, HO MOTYT YIIPABJISITHCS APYTUMHE CJIYKOaMU;

® generated coobiiaer, uto caysxba OblTa IpeobpasoBaHa 13 KOHMUTYPAIIMOHHOTO
(baiima crcTeMbl HHUITHATM3AIIY, OTINYHO# oT systemd, — SysV init unn LSB
init.
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JlononHutenbHaa uHGopmauua

® man 1 systemctl

4.4. OnpepeneHue COCTOAHUA BbIOPAHHBIX CYX6
3apava

Y3HaATh COCTOSHIE OJHON WU HECKOJIBKUX KOHKPETHbIX CJIy)K6.

PewweHue

Komanja systemctl status BBIBOAUT HEOGOJBIIIOE TIOMHOKECTBO TTOJE3HON HHHOP-
MaIlU O COCTOSTHUM CIYKObI. B ciremyionieM mpuMepe OTpenensieTcs COCTOSTHUeE
cayx661 CUPS. Cary:k6a CUPS (Common Unix Printing System — o6iast cicrema
nevyatn Unix) 10/KHA TPUCYTCTBOBATH BO BeeX cucTeMax Linux:

$ systemctl status cups.service
® cups.service - CUPS Scheduler
Loaded: loaded (/lib/systemd/system/cups.service; enabled; vendor preset:
enabled)
Active: active (running) since Sun 2021-11-22 11:01:48 PST; 4h 17min ago
TriggeredBy: e cups.path
e cups.socket
Docs: man:cupsd(8)
Main PID: 1403 (cupsd)
Tasks: 2 (limit: 18760)
Memory: 3.8M
CGroup: /system.slice/cups.service
}—1403 /usr/sbin/cupsd -1
L-1421 /usr/lib/cups/notifier/dbus dbus://

Nov 22 11:01:48 hostl systemd[1]: Started CUPS Scheduler.

Yr1o06bl 3aPOCUTH COCTOSHIE HECKOJABKUX CJYKO, TOCTATOYHO MEPEYUCITUTD UX
yepes mpober:

$ systemctl status mariadb.service bluetooth.service 1lm-sensors.service

KommeHTapuit

B atom HeG0JIbIITOM (hparMeHTe BHIBO/IA COAEPKUTCS MHOTO TOJIE3HOU HH(MOPMAIUU
(puc. 4.2).

Kpyrabiit Mapkep psaoM ¢ UMeHeM cIykObl — 3T0 MHANKATOp coctoanus. O oTo-
GpaskaeTcs pasHBIMM IIBETaMK B OOJIBITMHCTBE TEPMUHANOB. Benblit — neakmuenoe
cocrositine. Kpachblii — cocrostue c60s Wiy owuoky. 3eieHblii — ciy:xba akmusna,
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sanycxaemcs vam nepesanycxaemcs.. Ocranbuasg nH(GOPMaIs B BBIBOJIE HHTEPIIPE-
TUPYETCs CAEAYIOUIM 00pasoM.

® Loaded coobimaer, 3arpyske Jivt (haiijl MOAYJIS B AMSITh W TIOJHBII Ty Th K HEMY,
TEKYIUN CTaTyC CIy:KObl (CM. CIIUCOK CTATycOB B paszjiesie «KoMmMeHTapuii»
B perienTe 4.3) u cTaTtyc, IpeoTpe/ie/ieHHbIHN TponsBouTeseM (vendor preset :),
KOTOPBIH cOOBIIAET, TOKHA JIH, TI0 MHEHUIO TIPOU3BOANTEISI, 3aITyCKATHCS 9Ta
cayxba Bo BpeMst 3arpysku. Korma cysxba BBIKTIOUEHA, HTO O3HAYAET, YTO 10
YMOJIYAHUIO TTPOU3BOIUTEIb He TIPEATIOAray 3allyCKaTh ee MPu 3arpysKe. ITOT
HapaMeTp JIUIIb OTPAKAET TIPEATTOUTEH S TPOU3BOUTEIIST U He COOOIAET, BKIIO-
JeHa Jiu cIysk6a B HACTOSATIEE BPEMSL.

® Active COO6H13.€T, aKTHUBHa JIN C]Iy>K6a 1 KaK JIOJITO OHa HaXO/IUTCA B 9TOM CO-
CTOSAHHMN.

Process coobimaet uiaeHtnduraropsr PID mporieccoB, KOMaH/IbI 1 UMEHA IEMOHOB,
Main PID — 3TO HOMEP TIpoliecca JIJIsi CerMEeHTa KOHTPOJIbHON TPYIIIIBL.

Tasks cooBIIaeT KOJIMIECTBO 3a/1a4, 3aMyEHHBIX CJIyKO0iT. 3a1aun — 9T HJICH-
tuduratopsl nporeccos PID.

® CGroup MOKa3bIBA€ET, K KAKOMY CETMEHTY MOJLYJIS TIPHHAIEKUT c1y:kOa u ero P1D.
Cy1iecTByeT TpH CerMeHTa MOLYJIEH TI0 yMOJTYaHUIO: user.slice, system.slice
nmachine.slice.

KonTposbHbie Tpymmnbl Linux (cgroups) — 210 HaGOPbI CBA3AHHBIX MTPOIIECCOB
U BCeX UX MOTOMKOB. Cezmenm B systemd — 3T0 4acTh KOHTPOJBHON TPYIIIIbI,
W KaKIIBIII CETMEHT YIPABJISIET ONPE/eJICHHON IPYTIION MPOIECCOB. 3aITyCTUTE
systemctl status, yTOOBI YBUIETD UEPAPXUIO KOHTPOJIBHBIX TPYIIIL

ITo ymom4anmio ¢iry»k0bI 1 061aCTH BUAMMOCTH MOYJIEl CIPYIIIMPOBAHbL B /1ib/
systemd/system/system.slice.

[Tomp3oBaTebCKME CEAHCHI CTPYIIITMPOBAHBI B /1ib/systemd/system/user.slice.

BupryasibHble MallMHbl 1 KOHTEHHEPDI, 3aperucTpupoBaHHbie B systemd, crpyi-
mUpoBaHbl B /1ib/systemd/system/machine.slice.

duchess@clientd4:~% systemctl status cups.service
® cups.service - CUPS Scheduler
Loaded: loaded {/lib/systemd/system/cups.service; enabled; vendor pg
Aclive: active (running) since Sun 2021-04-18 10:21:28 PDT; 1h 30migg
TriggeredBy: e cups.path
@ cups.socket

Docs: man:cupsd(8)
Main PTD: 991 {(cupsd)
Tas 1 (limit: 18755)
Memory: 2.6M
CGroup: /syslem.slice/cups.service
L-99]1 /usr/shin/cupsd -1

Puc. 4.2. Komanga systemctl status Bbisena nidopmavuto o cyx6e CUPS
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OcTasibHble CTPOKU — 3TO caMble TOCJe/IHIe 3alIUCU B JKypHaJe, MoJydeHHbIe
KOMaHJI0i journalctl — aucneryepoM KypHaaoB B systemd.

JlononHutenbHaa uHpopmauma

® man 1 systemctl
® man 5 systemd.slice
® man1 journalctl

@ JloxyMeHTAIUs ¢ ONTMCaHNeM KOHTPOJIBHBIX Tpy sizpa (https://oreil.ly/FfUb3).

4.5.3anyck 1 0cTaHOBKa CNyx0
3apava

HayuuTthest ocTaHABINUBATD ¥ 3aITyCKATh CITYKOBI ¢ TIOMOIIIBIO systemd.

PewweHune

Ncnonbayiite komany systemctl. Cremyroriye KOMaH/IbI JEMOHCTPUPYIOT YIIPaB-
JieHne cayxbamu Ha mpumepe cay:xOsr SSH.

3arryck ciryKObl:

$ sudo systemctl start sshd.service
OcraHoBKa CITysKObI:

$ sudo systemctl stop sshd.service
OcTaHOBKa U TEPE3aIyCK CIyKObI:

$ sudo systemctl restart sshd.service

[Mepesarpyska koHurypaiuu ciyx0br. Harpumep, Bbl BHeCIM U3MeHeHUs B sshd_
config u xoTHUTE, YTOOBI HTH UBMEHEHVS BCTYITUIIN B CHIIY (€3 Iiepe3alycKa CaIyKObL:

$ sudo systemctl reload sshd.service

KommeHTapuit

Bce 9T KOMaH/IBI MOTYT YIPABJISATH CPA3y HECKOTBKUMHE CITYKOAMH, JITIST 4ETO [0-
CTaTOYHO MEPEINCTUTD UX Yepe3 MPpoOe, HampuMep:

$ sudo systemctl start sshd.service mariadb.service firewalld.service
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EcJiu BaM MHTEPECHO, KaKie KOMaH/IbI Systemd BBITIOJHSIET «3a KYJIUCAMI», YTOOBI
3aIyCTUTh, T€PE3ATPY3UTh NN OCTAHOBUTH OTIEJIbHBIH I€MOH, 3aTJISTHUTE B COOT-
BeTcTByIOMIHE (hailbl Moy ieit. HekoTopbie cry:KObl coep:KaT MHCTPYKIIUU 10
3aIIyCKYy, Tepe3arpyske, OCTAHOBKE B CBOMX (pailrax MOyJIeii, Kak B 9TOM IpUMepe
nuis httpd:

ExecStart=/usr/sbin/httpd/ $OPTIONS -DFOREGROUND

ExecReload=/usr/sbin/httpd $OPTIONS -k graceful
ExecStop=/bin/kill -WINCH ${MAINPID}

BaM He Hy:KHO Ze1aTh HUYEro 0cOOEHHOro ¢ 9T0il nHbopMale; OHa IPUBOJUTCS
31eCh, TOJMBKO YTOODLI TOKA3aTh, Kak systemctl yIpaBisieT KOHKPETHOM CaIyKOOi.

NlononHutenbHas uHGopmauua

® Perenr 4.6.

® man 1 systemctl

4.6. BknioyeHue 1 BbIKNIOYEHNEe C1yK0
3apava

Brmounts cysx6y wirn cryskObI, 4TOOBI OHI ABTOMATHYECKHU 3aMyCKATNCE TTPU 3a-
Ipy3Ke CUCTeMbI, TG0, HATPOTHUB, TPEOTBPATUTD 3ATTYCK CITYKOBI TIPU 3aTrPy3Ke MK
MTOJTHOCTBIO OTKJTIOUNTD €€.

PeweHune
Bxouenue ciy:k0bl HaCTpauBaeT ee Ha aBTOMATUYECKUI 3aIlyCK I 3arPy3Ke.

Bruikmouenne CJIy>K6I)I IIPpEAOTBPAIlACT €€ 3allyCK ITpU 3aIrpy3Ke, HO COXPaHACT BO3-
MOJKHOCTD 3aITyCKaTb 1 OCTaHaBJ/JINBATDb €€ BPYYHYIO.

MackupoBanue BHIKJITIOUYAET CIy:KGY Tak, 4To ee BOOOIIE HETb3sT 3aITyCTHTh.
Huke npezcrasiieH npuMep BRItoueHust cayk0bl sshd:
$ sudo systemctl enable sshd.service

Created symlink /etc/systemd/system/multi-user.target.wants/sshd.service —
/usr/lib/systemd/system/sshd.service

Kak moxassiBaeT BBIBOJI, BKJIIOUEHNE CIYKOBI CBOAUTCS K CO3MAHUIO B KATAIOTe
/etc/systemd/system/ CUMBOJIMYECKON CChLIKM Ha (haily c1y:KObl B KaTajore /1ib/
systemd/system/. BritoueHue cirykKObl He TPUBOIUT K €€ HEMEIJIECHHOMY 3alTyCKY.
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3armycTuThb CJIy>K6y MOJKHO, BBe/[I KOMaHy systemctl start nim 100aBUB ImapamMeTp
--now B KOMaH/ly BK/IIOUEHNT:

$ sudo systemctl enable --now sshd.service

Crenyiontas komanaa BeIKIIOUNT c1ysk6y sshd. Ona He ocranaBauBaet cyGy He-
Me/IJIEHHO, II09TOMY 110CJIe BBIKJIIOYEHUS ee HY)KHO OCTaHOBUTD BPYUHYIO:

$ sudo systemctl disable sshd.service
Removed /etc/systemd/system/multi-user.target.wants/sshd.service
$ sudo systemctl stop sshd.service

Kpome toro, cirysk6y MOKHO BBIKJIIOUYUTH M OCTAHOBUTD C TIOMOII[BIO O[HON KOMAH/[bl:

$ sudo systemctl disable --now sshd.service

Cuieyroliiast KoMaH/[a TIOBTOPHO BKJItOUaeT caysk0y mariadb — cHawasa Beikouaer,
a3aTeM BHOBb BKJIOYAET ee. ECJIM BbI CO3/1aJIM CUMBOJIMYECKYTO CCHLIKY IS CITYKObI
BPYYHYIO, TO 9Ta KOMaH/Ia TOMOKET OBICTPO BOCCTAHOBUTH 3HAYEHUE [0 YMOTYAHHIO:

$ sudo systemctl reenable mariadb.service

Removed /etc/systemd/system/multi-user.target.wants/mariadb.service.

Removed /etc/systemd/system/mysqld.service.

Removed /etc/systemd/system/mysql.service.

Created symlink /etc/systemd/system/mysql.service —
/1lib/systemd/system/mariadb.service.

Created symlink /etc/systemd/system/mysqld.service —
/1lib/systemd/system/mariadb.service.

Created symlink /etc/systemd/system/multi-user.target.wants/mariadb.service —
/1lib/systemd/system/mariadb.service.

Cuenyiotass KoMaH/la MOJHOCTBIO BhIKIIOUaeT ciyk0Oy bluetooth, mackupys ee.
B pesyabrare oty cirysk0y Hesb3st Oy/eT 3ayCTUT:

$ sudo systemctl mask bluetooth.service
Created symlink /etc/systemd/system/bluetooth.service — /dev/null.

PasmackupoBanue CJIy>I<6bI bluetooth e Bkmouaer ee, II09TOMY €€ HY KHO 3aIlyCKaTh
BPYYHYIO:
$ sudo systemctl unmask bluetooth.service

Removed /etc/systemd/system/bluetooth.service.
$ sudo systemctl start bluetooth.service

KommeHTapuit

BKJIIO‘-IeHI/Ie, BBIKJIIOUEHNE, MACKPOBaHMe U paSMaCKNPpOBaHUe CJIy>K6bI He BJINA-
€T Ha €€ TeKyllee CoCTogaHue, ecjan He ObLI 3alIeﬁCTBOBaH ImapaMeTp --now. Ero
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MOKHO UCIIOJIb30BaTh ¢ KOMaHaMH enable, disable 1 mask, 4TOOBI HEMEILICHHO
3aIlyCTUTH WK OCTAHOBUTH CIyKOY, HO OH He paboTaeT ¢ KOMaHAOI pasMaCKu-
poBaHug unmask.

Cwm. ogpaszen «Kommenrapuii» B periente 4.3, 4To6bl y3HaTh GOJIbIIE O TOM, KaK
systemd MCIIOJIb3YeT CUMBOJIMYECKUE CCHLIKM JJISL YIIPABIEHM CIIyKOaMU.

JlononHutenbHaa uHpopmauus

® man 1 systemctl

® [lonmpazmen «KommenTtapuiis B perernire 4.3, copepskaiiuii ”HOOPMAIIAIO O TOM,
Kak systemd mcmosb3yeT CHMBOJIMYECKHE CCBUTKH JIJIST YIIPABIEHUST CIIYKOAMI.

4.7. 0cTaHOBKa HeNcnpaBHbIX NPOLIECCOB

3apaua

HayuuThcst octaHaBmMBaTh HeMCIIpaBHbIe mpoiiecchl. Hekast ciryx6a MOKeT mepe-
CTaTb OTKJIMKATbCA, BBINTHU M3-T10/1 KOHTPOJIA NJIN HAaYaTh 3allyCKaTh HOBbIC KOITNN
cebst, BbI3bIBast 3aBHCaHue cucteMbl. OOBIYHASI KOMaH/[a OCTAaHOBKH He paboTtaet. Uto
MO>KHO TIPEJIITPUHATH?

PewweHue

OcranoBKa Tpoliecca Ha3bIBAETCS €ro 3aBepinenneM. B cucremax Linux ¢ systemd
CJIe[lyeT BBIIOJIHATH KoMaHay systemctl kill. B cucremax Ges systemd ncrosbayiite
ycrapesInyo koMmaHy kill.

Komanpa systemctl kill mpemmnouyTuTesbHee, TOCKOIbKY OCTAaHABANBAET BCE TIPO-
IeCChI, TPUHAJIEKATIIE CIYKOe, U He OCTABISET HU «OCHPOTEBIIIX> TPOIECCOB,
HU TTPOTIECCOB, KOTOPBIE MOTYT MEPE3AMYCTUTD CAYKOY U TIPOMOLKUTD CO3/IaBaTh
pobsembr. CHavasia nonpobyiiTe BBIIIOJIHATD 3TY KOMaHy 0e3 mapaMeTpoB, KpoMe
MUMEHU CITYKOBI, 4 3aTeM TIPOBEPHTE CTATYC:

$ sudo systemctl kill mariadb

$ systemctl status mariadb
e mariadb.service - MariaDB 10.1.44 database server
Loaded: loaded (/lib/systemd/system/mariadb.service; enabled; vendor preset:
enabled)
Active: inactive (dead) since Sun 2020-06-28 19:57:49 PDT; 6s ago
[...]
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B arom cayuae ciryskba 6biia octaHoBIeHa YncTo. ECu jaHHasg KOMaH/Ia He JiaeT
JKEJTAEMOT0 Pe3yIbTaTa, TO TTOMpobyiiTe SepHbIH MapaMeTp:

$ sudo systemctl kill -9 mariadb

VYerapesuas komania kill He pacio3HAeT UMeHA CJIyKO WM KOMaH/I, TI09TOMY eil
HY>KHO TiepesiaBath ujentudukarop PID HyskHOro nporecca:

$ sudo kill 1234

EcJii miporiece He OCTAaHOBUIICS, TO 100aBbTe B KOMaH/LY SIIEPHBIN MapaMeTp:

$ sudo kill -9 1234

KommeHTapuit

Wcrniomp3yiiTe KOMaHIy top /7151 BBISIBIECHUS HEYTIPABJISEMBIX TIPOTIECCOB. 3aITyCTUTE
ee 6e3 apaMeTpoB, 1 OHA ITOKAKET B CAMOM BePXY IIPOIECChI, KOTOPbIE HOTpe6JIHIOT
GOJIbIlE BCETO BHIUMCIUTENbHBIX pecypcoB. Haxmure kmnaBumry Q, 4TOOBI BBINTH
us3 top.

$ top

top - 20:30:13 up 4:24, 6 users, load average: 0.00, 0.03, 0.06

Tasks: 246 total, 1 running, 170 sleeping, 0 stopped, 0 zombie

%Cpu(s): ©.4 us, 0.2 sy, 0.0 ni, 99.4 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
KiB Mem : 16071016 total, 7295284 free, 1911276 used, 6864456 buff/cache

KiB Swap: 8928604 total, 8928604 free, 0@ used. 13505600 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
3504 madmax 20 0 99.844g 177588 88712 S 2.6 1.1 0:08.68 evolution
2081 madmax 20 © 3818636 517756 177744 S 0.7 3.2 5:07.56 firefox
1064 root 20 © 567244 148432 125572 S 0.3 0.9 12:54.75 Xorg

2362 stash 20 © 2997732 230508 145444 S 0.3 1.4 0:40.72 Web Content

[...]

Komanzia kill mochLiaeT CUTHAJBI TPOIIECCAM ¥ TI0 YMOJYAHUIO UCIIOJIb3YET CUTHAI
SIGTERM (signal terminate — curnax 3aBepuietrusi). SIGTERM — magsimuii
CHIHAJI, KOTOPBIH IIO3BOJISIET IIPOIECCY AKKYPATHO 3aBEPLIMTH CBOIO paboTy. OnHaKO
[IPOIIECCHI MOTYT €ro UTHOPUPOBaTh. CUTHAJIBI MOKHO YKA3bIBATh 110 UMEHU WJIU 110
HOMeEpY; MHOTUM U3 HAaC TIPOTIEe 3alIOMHUTD YUCJI0, T0aToMy BMecTo mMenn SIGTERM
MOKHO TIepe/laTh HOMep CUTHAJIA:

$ sudo kill -1 1234

Komanpa kill -9 nocernaer curnan SIGKILL, kotopslii BbI3bIBaeT HeMe [JIEHHYTO
1 6e3yCJIOBHYIO OCTAHOBKY ITPOIIECCA, & TAK/KE BCEX €T0 TOTOMKOB.
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OcTanoBUTH CIyK0Y ¢ HOMOIIBIO KOMaH/IbI systemctl kill mpolie U HajiesKHee, 4eM
¢ nomolipio kill. Bam HyKHO TOJIBKO yKa3aTh HazBaHMe CIy:KObI U He HaJ0 UCKATh
ee npentudukarop PID. Komanna systemctl kill rapaHTUpyeT OCTAHOBKY BCeX
IIPOIIECCOB, IIPUHAJIEKAIUX CIYKOe, 4ero He MOKeT TapaHTUpoBaTh kill.

3a JloJITre TojIbl HAKOTTMIJIOCh MHOKECTBO CHUTHAJIOB, M BbI MOKETE TPOYUTATD O HIX
B PyKOBOJICTBe man 7 signal. Ilo Moemy ombiTy, yaiie APyTUX UCTIOIb3YIOTCS CUT-
Hasel SIGTERM u SIGKILL, HO ycTh 9TO He ocTaHABIMBAET BAC OT 3HAKOMCTBA
C IPYTUMU CUTHAJIAMU.

BoamoskHO, BaM, Kak 1 MHe, He HPABUTCSI TaKast TEPMIHOJIOTHS, Kak YOUHCTBO', Tpe-
KU, TOTOMKY ¥ CHPOTBI. By/ieM HafesiThCst, 9TO B OYIyIIEeM OHA M3MEHUTCSI.

JlononHutenbHasa uHGopmauua

® man 5 systemd.kill
® man 1 systemctl
® man1kill

® man 7 signal

4.8. YnpaBneHue ypoBHAMM 3anycKa
¢ nomolbio systemd

3apava

BoIMoTHUTH Tlepe3arpysKy CHCTEMBI ¢ COCTOSTHUEM O BBIOOPY, KaK TIPH UCTIOTH30-
BaHUU YPOBHEI 3amycka SysV.

PewieHune

Cucrema nanimanusanyu systemd nmojiepskuaet yeau (targets), HAMOMUHAIOIIIE
yposhu 3arrycka (runlevels) B SysV. 91o npoduiim 3arpysku, KOTopbie 00ecrednBaoT
3aITyCK CUCTEMBI C PA3JIMYHBIMI HACTPOIKAMMU, TAKUMY KaK MHOTOTIOJIb30BATEIbCKUIT
pekIM ¢ rpaduueckuM pabourM CTOJIOM, MHOTOIOJIB30BaTEIbCKUN PesKIM Oe3 Tpa-
(udeckoro pabodero croJia, a TakyKe aBAPUIHBIN U BOCCTAHOBUTEIbHBIN PEKIMBI
IUIsT UCTIOJTb30BAHUS B CJIYYasiX, KOT/A CHCTeMa ¢ TeKyIUM rpoduiieM (1[eJbio)
He 3arpy:kaetcs. (Cum. mozgpasnen «KommerTapuii» HUXKe, B KOTOPOM TTPUBOIUTCS
MOTIOTHUTETbHAST WHMOPMATIHST 06 YPOBHSIX 3aITyCKa.)

! Komanuy kill MmoskHO mepeBecT Kak «yOuUTD>.
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Cueyroliiast KOMaH/[a TIPOBEPSIET, PaOOTAET JIM CUCTEMA, U COOOIIAET ee COCTOSTHUE:

$ systemctl is-system-running
running

Co001aet TeKYTIIyIo MeJThb 0 YMOTIAHHIO:

$ systemctl get-default
graphical.target

Coobrmaer Tekynuil ypoBeHb 3aIycKa:

$ runlevel
N 5

[TepesarpysuTb cucTeMy B pesK1Me BOCCTAHOBJICHMUSI:

$ sudo systemctl rescue

[lepesarpysuts cucteMy B aBADUIHOM pPeKUME:

$ sudo systemctl emergency

[TepesarpysuTh cucTeMy B pesKuMe 110 YMOJTUYAHWIO:

$ sudo systemctl reboot

HepesarpyBI/ITb B IPYTOM pEXKNME 663 N3MCHEHUA PEKNMa 110 YMOJITYaHUTO!
$ sudo systemctl isolate multi-user.target
YcTanoBUTH yPOBEHD 3aITyCKa 110 YMOJIYAHUIO:

$ sudo systemctl set-default multi-user.target

BriBectu crimcox NMEIONINnXCcA (l)afI]IOB, OIIpeAeJIAIONINX YPOBHU 3allyCKa:
$ 1s -1 /lib/systemd/system/runlevel*

BbiBeCcTH CIMCOK 3aBUCUMOCTEH J1JIs1 BHIOPaHHOTO YPOBHSI 3aITyCKa:

$ systemctl list-dependencies graphical.target

KommeHTapuit

YposHu 3amycka B SysV — 9T0 pasHble COCTOSIHUSI, B KOTOPBIE MOKET 3aTPYsKaThCsT
cucTeMa, HarpuMep, ¢ rpadudeckiM pabounm cToJoM, 6e3 rpahudeckoro pabouero
CTOJIa, & TAKXKe B aBAPUITHOM ¥ BOCCTAHOBUTETHHOM PEXUME, eCITH CHCTEMA He 3a-
TPY/KAETCST C YPOBHEM 3aIyCKa IO YMOTIAHUIO.
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ITesu B systemd pUMepPHO COOTBETCTBYIOT YCTAPEBIIIUM YPOBHSIM 3aiycka B SysV:

runlevel®. target, poweroff.target — ocTaHOBKa CUCTEMDI,;

runlevell.target, rescue.target — OJHOIIOJIB30BATENbCKUI PekIM Oe3 rpacu-
YeCKOI Cpe/ibl, Bce JIOKaIbHbIe (haliJIoBbIe CUCTEMBI MOHTHUPYIOTCS, BXOl MOXKET
BBIIIOJIHUTD TOJIBKO IT0JIb30BATEJIb I00t, CETh HEAaKTUBHA,

runlevel3.target, multi-user.target — MHOIOIIOJIb30BATEJbCKUN PexKIM Oe3
rpadpuuecKoil cpejibl;

runlevel5.target, graphical.target — MHOTOIIOTb30BATEIBLCKUN PESKIM C T'Pa-
(hnueckoii cpenoit;

runlevel6.target, reboot.target — mepesarpyska.

Komanza systemctl emergency — 310 0cobast aBapuiiHas 1eJib, 00Jiee OrpaHuYeHHAs,
YyeM PesKIM BOCCTAHOBJIEHMS rescue: B 9TOM PesKIME He 3aIlyCKalOTCsI CIIy KObl, He MOH-
THUPYIOTCST (halTOBBIE CHUCTEMBI, KpDOME KOPHEBOM, HET CETH U BXOJ MOKET BBITIOJTHUTD
TOJIBKO TI0JIB30BATENb root. DTO caMast MUHUMAJIbHast paboTalolas KOH(MUTYparust
CHCTEMBI, IIpeJHa3HaYeHHast JJIsl yeTpaHeHus 1mpobjieM. BapuaHThbl 3arpysku B aBa-
PUITHOM U BOCCTAHOBUTEILHOM PEKUMaXx JAOCTYITHBI B MeHIo 3arpy3unka GRUB2.

Komana systemctl is-system-running coolImaer TeKyIiee COCTOSTHUE CUCTEMBI,
KOTOPOE MOKET OBITh OJHUM U3 CJIeAYIOLUIMX:

initializing — cucTeMa elle He 3aBepIlna 3aIyck;
starting — cucremMa Ha 3aKJII0YUTEIbHOM JTalle 3aI1yCKa;
running — cucrema IOJHOCTBIO PabOTOCIIOCOOHA U BCE IIPOLIECCHI 3aIlyIIEeHb;

degraded — crctema paboTocmocobHa, HO O/TMH UITH HECKOJTBKO MOy Telt systemd
norepiean Heyaady. BeimosiHure systemctl | grep failed, yToObl yBUIETD, KaKKe
9TO MOJYJIH;

maintenance — cucrema 3arpy;KeHa B aBapuiHOM (emergency) UM BOCCTAHOBH-
TEJIBHOM (rescue) pexKuMe;

stopping — systemd ocranaBiuBaeTCS;
offline — systemd He 3amyiieHa;

unknown — CYIIECTBY€ET TIPo6IIeMa, He TI03BOJISIONTast systemd ompeiesiuTh TeKy-
1iee COCTOsIHUE.

NlononHutenbHasa MHGopmaums

man 1 systemctl

man 8 systemd-halt.service
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4.9. lnarHocTka MeaNIeHHOro 3anycka

3agava

systemd obetaer GbICTPYIO 3arpy3Ky, HO Ballla CHCTEMa 3aMyCKaeTCst MEIJIEHHO
U XOTEeJIOCH ObI Y3HATH TIOUEMY.

PeweHune

BoinosiHuTe KoMaHLy systemd-analyze blame 6e3 1apaMeTpoB, YTOObI YBUIETH CIIH-
COK CHCTEMHBIX IIPOLIECCOB U BPEMsI UX 3aIlyCKa:

$ systemd-analyze blame
34.590s apt-daily.service
6.782s NetworkManager-wait-online.service
6.181s dev-sda2.device
4.444s systemd-journal-flush.service
3.609s udisks2.service
2.450s snapd.service

[...]
YT06BI TPOAHATM3MPOBATH TOJBKO MTOJTH30BATETBCKUE TTPOTIECCHL:

$ systemd-analyze blame --user
3.991s pulseaudio.service
553ms at-spi-dbus-bus.service
380ms evolution-calendar-factory.service
331ms evolution-addressbook-factory.service
280ms xfce4-notifyd.service

KommeHTapwmit

YacTo 1moIe3H0 MOCMOTPETD, UTO KE 3alyCKaeTCsl TIPY 3aTPy3Ke, U, MOKET ObITh,
Nake HAMTH CITysKObI, KOTOPbIE HE JIOJIKHBI 3AITyCKAThCSA B TOT MOMEHT. $1 J1106.110
orkiovyath Bluetooth, mockosibky He ncnosb3yio ero Ha cBoux cepsepax win I1K,
HO MHOTHE UCTPUOYTUBBI LiNuX BKIOYAIOT €r0 MO YMOJYAHUIO.

JlononHutenbHaa uHpopmauma

® man 1 systemd-analyze



[TIABA 5

YnpaBneHue nonb3oBatenamu
U rpynnamu

B Linux ecTp Ba THIA TTOTH30BATENEI: TIOJIB30BATENU-TIOAN M CHCTEMHBIE TI0JTb-
3oBaTtenu. Kaxaplil 3 Hux nmeer yuukaibHbiil ujaentugurarop (User 1D, UID)
u 1o Kpaitneil mepe oaun unentudurarop rpyimist (Group 1D, GID). Kaxbrit
[0JIb30BATENb BXOJUT B OJIHY OCHOBHYIO IPYIIIY 1 MOKET BXOIUThH B HECKOJIBKO JI0-
MOJIHUTETHHBIX.

Kazkplii mosib3oBaTeib-4eJI0OBeK BIa/IeeT JOMAIITHUM KaTaJorOM CO CBOUMU JIUYHBIMHU
aitnamu. /lomatnue Karasioru moJib3oBaTeell HAXoAATCS B /home, U X HA3BaAHUS
COBIIAIAIOT C UMEHAMU BJIAJIEJIbLIEB, KaK B HallleM IpuMepe 1oJb3oBaress Duchess,
KOTOPOMY TPUHAAICKUAT KaTanor /home/duchess. [lToMuM0 OCHOBHON TPYTIIIBI,
[0JIb30BATEJIM MOTYT BXOAUTH B HECKOJIBKO JPYTHX, KOTOPbIE HA3bIBAIOTCS 0ONOLHIU-
menvivimu. T10Jb30BaTEN B IPYIIIIE MOJIYYaloT Bee ee npuBuierud. (UtoObl y3HATH
GoJIbIIIE O TPUBUJIETUSX, CM. TJ1aBy 6.) [IpUBUIIErUH YIIPABJISIOT JOCTYIIOM K (haiiiam
U KOMaH/IaM ¥ SIBJITIOTCST OCHOBO# G€301aCHOCTI CHCTEMBL.

CucreMHbIE TOTH30BATENN — ITO CHCTEMHBIE CITYKOBI 1 TIPOTIECCHI. Y UeTHBIE 3aTNCH
CUCTEMHBIX TTOJIb30BaTe el Hy>KHbI JINITD 7151 yIIPaBJAEHNS TPUBUJIETUSIMU, U Y HUX
HET TTapoJsieil 1 KaTajioros B /home.

[Tosp3oBaTenu-moan AeaITCS Ha ABE KaTCTOPUM: TIOTb30BaTEIb root, WU cymnep-
110JIb30BaTEJIb, 00JIajaeT HEOrPAHUYEHHBIMY IPUBUIETUSIMU U MOJKET JIeJIaTh B CHU-
cTeMe Bce UTO YyTOAHO. Bece ocTasmbHbIe TOTb30BaTe I Ha3hIBAIOTCS OOBIYHBIMI, WA
HeIpUBUIerupoBaHHbIMU. OOBIUHBIM JJAETCS JOCTATOYHO [IPAB /IS YIIpaBIeHNIA UX
(aiiylaMu 1 BBITIOTHEHUSI KOMaH/T, KOTOPBIE Pa3peliaeTcs NCITOIb30BaTh 9TOM KaTero-
puu Jrojiet. OO6BIYHBIM MOJIB30BATEISAM MOTYT OBITD IIPEe0CTaBJICHBI OTPAHUYEHHbIC
WU TTOJIHBIC IIPUBUJIETUH TOOt, O KOTOPBIX BbI y3HAETE U3 PEIECIITOB, OIMMUCHIBAIOIINX
KOMaH/IbI su 1 sudo.

YBUIETD CITICOK BCEX MTOJIb30BATEIel B CICTEME MOKHO B haiise /etc/passwd, a Bce
rpyuiel — B /etc/group.
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LleHTpanusoBaHHOe ynpasBJjieHne noJsib3oBatenamm

Daiiser /ete/passwd u /etc/group mocranuch B HacjaeactBo oT Unix u mpak-
TUYEeCKN He U3MEHWJIUCH C TeX Top, Kak nepekodyeBanu B Linux B 1992 romy.
C Tex 0P MOSIBUJIMCH HOBbIE MHCTPYMEHTBI JIJIsT YITPABJIEHUS TT0JIb30BATENSIMU
U IPYIIIaME, HAPUMED [eHTPAIN30BaHHbIe Oa3bl JAHHBIX, 00OCITYKUBAIOIIIE
1[eJIble OpraHu3anum. B aToii riaBe Mbl He Oy/ieM paccMaTpUBATh HHCTPYMEHTBI
IEHTPATM30BAHHOTO YIIPABJIEHUS TT0JIb30BATESIMU.

B Linux ecTb HECKOIBKO KOMAH/T JIJIsT ylpaBJi€eHHMA 110JIb30BaTEJAMN U I'PYIIIIaMI:

useradd — cO3/1aeT HOBBIX ITOJIb30BaTENEN;
groupadd — CO3/1ae€T HOBbIE TPYIIIIbL,
userdel — yzaJseT 1MoJab3oBaTesiel;
groupdel — ymajaeT TPYIIIILL,

usermod — M3MeHIET HaCTpOfIKH CYHIECTBYIOIIETO IMOJIb30BaTEJIA;

passwd — CO3Ja€eT 1 N3MEHAECT ITapOJIn.

Onu siBastiorest yacTbio Habopa Shadow Password Suite, n 0CHOBHBIM KOHDUTYpaI-
OHHBIM (haAMTOM JIJTsT HUX CIIY;KUT /etc/login.defs.

Komanna useradd feiicTByeT 110-pa3HOMY B Pa3HbBIX CUCTEMAaX, B 3aBUCUMOCTH OT Ha-
crpoek. TpaguIoHHo 3Ta KoMaH/[a 00beINHSIIa BCEX HOBBIX T10JIb30BaTEICH B OHY
1 Ty e ocHOBHYIO rpymiy users (100). 9To o3Havas0, 4YTO MOJB30BATENH JIOJZKHBI
GBLJTU TIPOSIBJISATH OCTOPOKHOCTD ITPU BHIOOPE paspenieHnii st cBonx Gaitios, uToObl
CJIy4aiiHO He PACKPBITH CBOM CEKPETHI ApyriM uieHaM rpyiibl. B Red Hat usmennsm
JIaHHYIO CUTYyaluo, paspaboras cxemy User Private Group, cOTiiacHO KOTOPOIT st
Ka’K/I0T0 HOBOT'O 110JIb30BATEJISI CO3/1a€TCs JIMYHAS OCHOBHAS rpy1iia. boibimmHeTBo
aucTpubyTHBOB Linux UCIOMB3YIOT 3TY CXEMY 110 YMOJIYAHHUIO, XOTSI €CTh UCKITI0Ye-
Hus, Takue kak openSUSE.

Hab6op komanza Shadow Password Suite 611 cospan Jxkynuannoit @pancuc Xo
(Julianne Frances Haugh) B 1980-x roaax, ete 1o nosiieHust Linux, [Jist OBBIIIE-
Hust GezomacHocTH aposieil Unix u ymporeHust yipaBJeHUs YYeTHBIMU 3aTTHCAME
noJb3osareseil. B 1992-m aror nabop ObLI 11epeHecer B cucteMy Linux, Korga eii
€e/1Ba UCTIOJHIJICS TOI.

Io mosteaienmst Shadow Password Suite Bee hatirst, UMerorie OTHOTIEHNE K YYETHBIM
3aIMCAM 110JIb30BaTe/IeH, IPUXOANIOCH PEAAKTUPOBATD 110 OT/AEJbHOCTH, UMEJIOCh
HECKOJIBKO KOMaH/I YIIPaBJICHUS 1TAPOJIAMU, & XEIIUPOBAHHbBIE MTAPOJIN XPAHUINUCDH
B (haiinax /etc/passwd u /etc/group. Ho, ockosibKy /etc/passwd 10JIKEH OCTaBaThCs
JIOCTYITHBIM JIJIsl UTEHSI BCEM TI0JIb30BATEISIM, XPAHEHUE TTApOJIeli B HeM, ITyCTh U B 3a-
mudpoBaHHOM BHJE, YpeBaTo HenpuaTHocTssMu. CKompoBas 10T (aii, 11060ii
SKEJIAIONINN TEOPETUYECKU CMOSKET B3JIoMaTh 1aposin. [lepemerrienre XemmpoBaHHBIX
naposeii B haiiibt /etc/shadow u /etc/gshadow, 10CTYITHBIE TOIBKO TOJIH30BATEIO
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root, gonosmuao 3amuty. Joaroxurenbctso Shadow Password Suite csugeresinb-
CTBYET O TOM, HACKOJIbKO XOPOILO ObL1 NpopaboTal U pealn30BaH JaHHbII aKeT.

OrtHocuTespHO HeaBHO B Debian nmostBuitucs adduser w addgroup. 1o ciieHapuu-
o6eprku Ha Perl n1s1 koman useradd 1 groupadd. OH 10 IIaraM IPoOBELYT Bac Yepes3
IIPOLeCC CO3/[aHusl HOBOI'O 110J1b30BATEIsl U HOBOM I'PYIIIDIL.

B aroii T1aBe BBI y3HAETE, KaK CO3/IaBaTh U YAAISATh OOBIUHBIX U CUCTEMHBIX MOJIb-
30BareJiell, yImpasJsaTh Mapossmu, onpenenars uaentuduraroper UID u GID,
YCTaHABJIMBATD KeJlaeMble 3HAYEHMS 110 YMOJIUYAHNIO HACTPOEK /IJIS CO3/IaHU S HOBBIX
MOJIb30BATE e, U3MEHSITh IPUHAIJIEKHOCTD K IPYIITaM, HacTpanBath o0Ine (haisbr
[T HOBBIX TI0JIb30BATEJIeid, OUUIIATh KAaTAJIOTH MOCJe YAAJIEeHNs M0JIb30BaTeeH,
[OJIy4YaTh IIPUBUJIETUN TOOt M NIPEAOCTABIATh OTPAaHUYEHHDIE TOJTHOMOYMS root
OOBIUHBIM TIOJTb30BATEISIM.

5.1. Onpepenenue UID n GID nonb3oBatens
3apava

Oupenemuts UID u GID noss3oBaresis.

PeweHune

BoinosiHuB KoMaHLy id 6e3 mapamMeTpoB, MOsKHO y3HaTh cobctBernbie UID u GID.
Huske nipesicraBien mpumep orpeziesieHust iaeHTHGUKATOPOB Tosb3oBaresist Duchess:

duchess@pc:~$ id

uid=1000(duchess) gid=1000(duchess)
groups=1000(duchess),4(adm),24(cdrom),27(sudo),30(dip),46(plugdev),118(1lpadmin),
126(sambashare),131(1libvirt)

Yro6s! ysHate UID u GID apyroro mosib3oBatelist, Hy;KHO IepejaTh KoMaHe id
€TO MIMSI:

duchess@pc:~$ id madmax
uid=1001(madmax) gid=1001(madmax) groups=1001(madmax),1010(composers)

C momotipio id MOSKHO TaKKe Y3HATh CBO a(p(eKTUBHBIN MAEHTU(HDUKATOP MOJIB30-
BaTeJIsI, KOr/la Bl BBICTYIIAETE OT IMEHU J[PYToro mosb3osaresis. Huske npencrasien
prMep, B KOTOPOM 3a/ieficTBOBaHA ¢ KOMaH/Ia sudo:

duchess@client4:~$ sudo id -un
root

duchess@client4:~$ sudo -u madmax id -gn
madmax
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KommeHTapuit

B Linux ectb Tpu Tuma ngeHTUOUKATOPOB MOJIH30BATES /TPYTIIIbL:

@ peanpubiii UID/GID;
® sddexrusnbiit UID/GID;
@ coxpanennbsiii UID/GID.

Peanvroiii udenmugpuxamop — 1o UID u GID ocHOBHOII TPYTIITbI, IPUCBOCHHBIE
MIOJTb30BATEJTIO TIPH CO3/IaHUH. DTO TO, UTO BBl BUANTE, KOT/A 3aITycKaeTe KOMaHIy
id 6e3 mapaMeTpoB OT CBOETO NMEHT.

S pexmusnviii udenmugurxamop — sro UID, ucronb3yeMbliil s 3aycKa Mpo-
1ecca, KOTopomy TpebyIoTest IPUBUIIETHHU, OTJIWYHbIE OT IIPUBUJIETHIT OJIb30BATEIS,
3aryckaolniero mnpoiecc. [IppmMepomM MOXKeT Cay:KUTh KOMaH/ia passwd, KOTOpas
TpebyeT NPUBUIIETHIT CYNEPIIONb30BATENSI U IPUMEHSIET CIIEI[HATbHBIE PEKITMbI
pasperienit, IT00BI AT MOTBb30BATENSIM BO3MOKHOCTH U3MEHSITh CBOU COOCTBEH-
HBIE TTAPOJIN.

Bol MoskeTe yOeUThCS B 9TOM caMit. BO-TIePBbIX, B3IJISTHUTE Ha PaspelieHns] KOMaH/Ibl
passwd:

$ 1s -1 /usr/bin/passwd
-rwsr-xr-x 1 root root 68208 May 27 2020 /usr/bin/passwd

Kak Bujure, daiisi passwd NpUHAJIEKUT 110JIb30BaTENIO U rpyiine root. Temnepn
BBEIUTE KOMAH/Ly passwd 1 HAKMUTE Enter.

OTKpoiiTe BTOPOIT TepMUHAJ, Hali/inTe naeHTU(UKATOP MPoIlecca passwd, a 3aTeM 1o
aTomy upeHTuduKraTopy onpenaeaute ahheKTUBHBIN 1 PeaTbHBIN NIeHTH(HUKATOP
moJib3oBatesst U 3hEeKTUBHBIN UAEHTU(OUKATOP TPYIIIBI:

$ ps -algrep passwd
12916 pts/1 00:00:00 passwd

$ ps -eo pid,euser,ruser,rgroup | grep 12916
12916 root root root

Hecmotrps Ha To uTo KOMaH/a passwd Oblia 3amyleHa HelPUBUIETUPOBAHHBIM
noJib3oBaTesieM, oHa paboraer ¢ npasamu root. (Cum. penent 6.11, B koTopoMm pac-
CKa3bIBAETCS O PEsKUMAaX CIHeINaTbHBIX pa3perieHuil.)

Coxpanennoiil udenmu@uramop NCTONb3yeTCsT IPOTIECCAMHU, KOTOPBIM TPeOYIOTCS TT10-
BBIIIIEHHbIE IPUBUJIETUH, OOBIYHO IpUBUIIernu root. Kora uist BbIoaHeHUs PabOThI
MOCTATOYHO MPUBUIIETHH OGBIYHOTO TIOJIB30BATEST, OH MOXKET BPEMEHHO MEePEKJTIO-
YUTHCS HA HETPUBUIETUPOBAHHBIN MIEHTUMUKATOP M0Jb30BaTeNs. DPHEKTUBHBIM
cranoutcs UID ¢ moHu:keHHbIMY TPUBUJIETUSME, 2 UCXO/HbIN addexTuBHblii UTD
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coxpansercs B SUID — Saved User ID (coxpaneHHbIH naeHTU(UKATOP [T0JIb30Ba-
tenst). Korpa nmporeccy cHoBa TpeGyioTes HOBBIIIEHHbIE IPUBUIETUH, OH Ha3HAYaeT
addextuBHBIM coxpanenubrit SUID.

Komanza id HOJIEPKUBAET HECKOJIBKO ITApaMeTPOB:

® -u BBBOAUT adPexrTuBHbI yncaoBoit UID;

® -g BoBOAUT ApderTuBHbIN yncaoBoit GID;

® -G BBIBOJIWT BCE YMCJIOBBIE WICHTU(MDUKATOPBI TPYIIIT;

® -n BBIBOJIUT MM [10JIB30BATE/ISE BMECTO 4ncjioBoro naentudukaropa UID. Otor
napaMeTp MOKHO MCIOJIb30BaTh B KOMOUHAIINH C -U, -g U -G;

® -un BeIBOAUT 3 dextuBubIil uncaoBoi UID u nMs nmorp3oBaTesd;

® -gn BBIBOJUT UM 3(D(HEKTUBHON TPYTIIIHI;

® -Gn BBIBOJUT Bce nMeHa 3(h(heKTUBHBIX IPYIIII;

® -r BBIBOAUT PeaTbHBIN YNCIOBOM UIEHTU(MDUKATOP BMECTO 3(PDEKTUBHOTO. ITOT

TmapamMeTp MOKHO UCTIOTb30BATH B KOMOMHATINH C -U, -8 1 -G.

JlononHutenbHaa uHpopmauma

® Perent 6.11.
® man1lid

® man1lps

5.2. Co3gaHune yueTHOM 3anucu
I19 NoNnb30BaTena-yenoBeka
C NOMOLLbI0 KOMaHAb! useradd

3apjaua

Co3znaTh HOBYIO YU€THYIO 3a1THUCh TIOJIb30BATEJIS C INYHOMN TPYITION U JIOMAIITHUI KaTa-
Jior ¢ HabopoM (Dailios 110 YMOJTYaHUIO, TAKUX KaK .bashrc, .profile, .bash_history,
1 JIFOOBIMU JIPYTUMU HEOOXOMMBIMU (hallTaM.

PewieHune

B GosbiincTBe quctpubyTHBOB Linux /s 9TOH 11e/1 MMeeTcst KoMaH/a useradd,
KOTOPYIO MOKHO HACTPOUTB 1MOJI CBOM TpeboBaHust. KOHGUTYpaIis 1Mo yMOTIaHUO
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pa3IMYAETCs B PA3HBIX AUCTPUOYTHBAX, TOATOMY CaMBIN MIPOCTOM CIOCOO Y3HATDH
HCIIOJIb3y€eMble HACTPOIKU — CO3/1aTh HOBYIO TIPOOHYIO YUETHYIO 3aIIHCh:

$ sudo useradd testl

[Tocsie aToro 3amycTuTe KOMaH/Ay id ¥ IPOBEpbTe — OBLI JIN CO3/IAH JOMAITHUIT Ka-
tasior. Caexytormnii mpumep Obu1 ostyded B Fedora 34:

$ id testl
uid=1011(testl) gid=1011(testl) groups=1011(testl)

$ sudo 1ls -a /home/testl/
.bash_logout .bash_profile .bashrc

B atom npuMepe KoH(Urypatiyst 1o YMOJTYaHUEO COOTBETCTBYET TPeOOBAHUSIM, TIepe-
YIICJIEHHBIM BBIIIE B TOfIpaszesie «3afadar. Temepb 0CTalIoCh TOJIBKO YCTAHOBUTD
apoJIb:

$ sudo passwd testl

Changing password for user testl.

New password: naposb

Retype new password: naposab

passwd: all authentication tokens updated successfully.

HpI/I H€O6XO[[I/IMOCTI/I MOJKHO 3aCTaBUTb ITOJIb30BATEJIAA CMEHUTD ITapOJib ITPpU IIEPBOM
BXO/i€ B CUCTEMY I10CJI€ TOT'O, KaK Bbl CO3/1aJiN 11apOJIb:

$ sudo passwd -e testl
Expiring password for user testl.
passwd: Success

CoobiuTe aHHbIe I BXO/IA BallleMy MOJIb30BaTENI0, U OH HAYHET UCIOJIb30BaTh
CBOIO yUeTHYT0 3anuch. HoBag yuernas 3anuch B aiine /etc/passwd npencraBieHa
CJIEeYIOUM 0Opa3oM:

testl:x:1011:1011::/home/testl:/bin/bash

B nekotopsix auctpubyrusax, Hanpumep B openSUSE, komanga useradd Ha-
CTpOEHa TakK, 4TO M0 YMOJYaHUIO He CO3/laeT JOMAalIHNUI KaTajor 1oJb30BaTess
1 BKJIIOUaeT BCeX MoJIb3oBaTesell B IPyIIy users (100). BeseacTsue aToro apyrue
MOJIb30BATEN CMOTYT TIOJIYUYUTD AOCTYII K (paiijiaM IpYT JIPyTa, €CJId pa3perieHms
(haiiyIoB [JISI TPYTIIIBI TO3BOJISTIOT 3TO. CIIe Ay IO TPIMEp CO3/1aeT INIHYTO TPYIIITY
IIOJIb30BATEIS:

$ sudo useradd -mU test2

[TapameTp -m MO3BOJIMT CO3/IATh JIOMAIITHUI KaTAJIOT [T0JIb30BaTeJs, a mapaMeTp -U —
JINYHYIO TPYTIILY ¢ UMEHEM, COBIIQ/IAIONAM C MMEHEM TI0JTb30BATEIA.
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KommeHTapuit

Bce HoBble yueTHbIe 3a111CH 110Ib30BaTe el OCTAIOTCS HEAKTUBHBIMU /10 YCTAHOBKHI
apoJIs.

HepBa}I I'pyliiia, B KOTOPYIO lIO6aB]IH6TCH II0JIb30BaTE/b, 6yIIb TO €ro JINYHasA TPyTIa
niam O6H.IaH rpymnra IJisd BCeX HO]IbSOBaTeJIef/,I, CTAaHOBUTCSI €TO OCHOBHOU FPYHHOIL/,I.
Bce ocranpabie TPYHIIbI, B KOTOPbIE BKJIIOYACTCA MTOJIb30BATEIb, CAHUTAIOTCS donon-
HUMEeJIbHbIMU.

Huxe IIpeACTaBJIEHO €elle HECKOJIbKO ITOJIE3HBIX ITaPAMETPOB!:

® -G, --groups — J00aBJISIET TIOJIb30BATEST B HECKOJIBKO JIOMOTHUTEIBHBIX TPYIIIL,
TepeunCcAeHHBIX Yyepe3 3andaTyio. [pymnsl JOMKHBI CYyIIEeCTBOBATh K MOMEHTY
BBITIOJIHEHUS KOMAH/IbI:

$ sudo useradd -G groupl,group2,group3 testl

® -c, --comment — IPUHUMAET JIFOOYIO TEKCTOBYIO CTPOKY M COXPAHSIET €€ KAK MTOJTHOE
MM T10J1b30BaTe s, KOMMEHTapuii NN OliCcaHue:

$ useradd -G groupl,group2,group3 -c 'Test 1,,,,' testl

YeTbIpe 3aATHIX B JAHHOM [IPUMEPE ONPEAEIISIOT IISATh MOJIEit: MMs1, HoMep KaGuHeTa,
pabounii Tesedon, gomManHuil TesedoH 1 npodee (IPOU3BOJIbHAS UHGOPMAIA).
B uporwiom atu nosist Hassisaauch ganubivi GECOS, raie GECOS (General Electric
Comprehensive Operating Supervisor) — Ha3zBaHUE OMEPAIIMOHHON CUCTEMBI JIJIST
Mmeitadpeiima. Bor MokeTe BBeCTH B 9TH 10JIs1 JIOOYI0 MH(MOPMAIIHMIO 110 CBOEMY
YCMOTPEHUIO WU OCTaBUTH MX MTyCTBIMU, XOTS MHOT/IA IMEET CMBICI YKa3aTh TOJTHOE
nMs 1oJib3oBatesst. M3yuure cBoit aits /etc/passwd u TOCMOTpPUTE, KaK JIpyrue
yuerHble 3anucu 3a1eiicTByIoT 1mojist GECOS.

HacTpoiiku 1o ymMoJuasuio I KoMaHabl useradd pasOpocaHbl 10 HECKOJbKIM
KOH(UTypaIlOHHBIM (hailJiaM; cM. perenT 5.4, 4ToObl y3HATh, KaK MX U3MEHUTD.

JlononHutenbHaa uHpopmauma

® man 8 useradd

man 5 login.defs
/etc/default/useradd
/etc/skel
/etc/login/defs



142 [naBa 5. YnpaBneHue nonb3oBaTeNamu U rpynnamu

5.3. Co3paHmne CUCTEMHON YYeTHOI 3anucu
C NOMOLLbI0 KOMaHAb! useradd

3agava

COSZ[aTb CUCTEMHOTIO MMOJIb30BaTed ¢ TOMOIIbIO KOMAH/IbI useradd.

PewieHune

Cuieytonuii mpuMep co3acT HOBOTO CHCTEMHOTO MOJIb30BaTe st 63 TOMaITHETO
KaTasora, 6e3 o6onouxu Bxoga u ¢ UID us auanasona, npegHasHAuYeHHOTO I CU-
CTEMHDIX I10JIb30BaTeIeH:

$ sudo useradd -rs /bin/false servicel

[TapameTp -r co3zmaer crucTeMHOTO TOJIb30BaTeNsI ¢ peasbHbiM UID n3 quanasona,
[peJHasHauYeHHOTO JIIsI CHCTEMHbIX T10JIb30BaTeIel, a ITapaMeTp -s 3a4aeT 000JI0UKY
BXo/a /bin/false — KOMaH/y, KOTOpast HUYEro He JIeJIaeT U He II03BOJISET BbIIIOJIHUTD
BXO/l B CUCTEMY C UMEHEM ITOI'0 II0Ib30BaTE .

onomantenpuyio nadopmarmio o auanazonax UID u GID BbI Haliziere B Ioapas-
nese «Kommenrtapuii» perierra 5.6.

KommeHTapuii

Panbiiie 601bITMHCTBO CIIYIKO BBITIOIHSINCH C IPUBUJIETUSMHE TTO0JIb30BaTe st nobody.
B nacrostiiiee BpeMst OOIIETIPUHSITO CO3/IABATD JIJIST CJIYKO CBOMX OT/EIBHBIX MOJIb-
30BareJiell, Tak Kak 9To obecrieunBaet 6oJjiee BHICOKHIT YPOBEHD GE30MaCHOCTH, YeM
[PUMEHEHUE O[HOTO TI0Jb30BaTesist nobody, BIaieonero HeCKOJbKUMU CIyKOaMuU.
Bam penko npumgercst cosaBaTh yueTHbIE 3alIICH CUCTEMHBIX 1T0JIb30BaTesieid, 1mo-
CKOJIBKY CJIYsKOBI IEJTAI0T 9TO aBTOMATHYECKH TIPH YCTAaHOBKE.

[MomssoBatens nobody Beerna momyuaer UID 65534 u GID 65534.

JlononHutenbHaa uHpopmauma
® man 8 useradd
® man 1 false

o [lompasmen «Kommenrapnii» B penernrte 5.6.
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5.4. 3meHeHue HaCcTPOEK N0 yMONYaHuio
N[ KoMaHab! useradd

3apjaua

Hactpoiiku mo ymModanuio 719 KOMAHIbl useradd BaM He TIOAXOST, U UX HYKHO
U3MEHUTD.

PewweHune

Hacrpoiiki komMaH ib! useradd pasdpocaHbl [0 MHOKECTBY KOH(MDUTYPALIMOHHBIX (DaiiJIoB,
TaKWX Kak /etc/default/useradd, /etc/login.defs u daiibl B kKaTasore /etc/skel.

B daiine /etc/default/useradd HaXOAATCS CEAYIONNE HACTPOUKU. DTOT TPUMEP
B34T u3 openSUSE:

$ useradd -D
GROUP=100

HOME=/home
INACTIVE=-1

EXPIRE=
SHELL=/bin/bash
SKEL=/etc/skel
CREATE_MAIL_SPOOL=yes

GROUP=100 Ha3HayuaeT eJMHYI0 rpyTIny ¢ uaeHTudurraTopoM 100 Kak OCHOBHYIO BceM
HOBBIM T10J1b30BaTe IsIM. YT0OBI 00€CIeUnTh BKIIOUEHUE BCEX HOBBIX TT0JIb30BaTE e
B OOIIYIO TPYTITY, HY/KHO CO3/ATh ATy TPYIITY, BHIKIIOYUTH mapaMeTp USERGROUPS_
ENAB B /etc/login.defs u nipucsonth GID o6Imeii rpyrns! rapamerpy GROUP= B /etc/
default/useradd. Eciu, HanpuMep, A0MYCTUTh, YTO HAIl [0Jb30BaTesib Duchess
BKJIIOYEH B 06111on rpyIiy, ToO KOMaH/a id BeIBeZeT JJ1d Hero uid=1000(duchess)
gid=100(users).

Yr106b1 06ecednTh co3Jatne JUYHBIX IPYII /I BCeX HOBBIX I10JIb30BaTeel,
HYKHO MPUCBOUTDH ImapaMeTpy USERGROUPS_ENAB B /etc/login.defs 3Hadenue yes
1 3aKOMMEHTHUPOBATH ITapaMeTp GROUP= B /etc/default/useradd. Ecu, Hapumep,
JOIYCTUTb, YTO HAIIl [I0JIb30BaTe b Duchess nMeeT JIM4HYO rpyIILy, TO KOMaH/a id
BbIBEJICT JIJ1d Hero uid=1000(duchess) gid=1000(duchess).

® HOME= 3a/1aeT KaTaJor 110 YMOJYAHUIO /IS Pa3MellleHud JOMAlIHUX KaTaJloroB
noab3oBaresieir. [To ymomyanuto /home.
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® INACTIVE=-1 3a/jaeT CPOK JeHCTBHUS apOJIsd B JHAX, IO UCTEUEHNN KOTOPOTO
ydeTHast 3aruch Gyzier 3a6J0KupoBaHa. 3HaAYCHUE @ CPA3Y JKe OTKITI0YAET YUETHYIO
3aII1Ch, TAK KaK CPOK JICHCTBUA TAPOJId HCTEKAeT HeMe/IJIEHHO, a 3HaYeHue -1 3a-
mperaet GIOKNPOBAHTE YIETHBIX 3aITHCEH.

® EXPIRE= Ha3zHAYaeT KOHEYHYIO JIaTy JieiicTBUs yueTHol 3anucu B hopmare YYY Y-
MM-DD. Hanpumep, eciu ycTaHOBUTB 3HAUEHNE 2021-12-31, TO yYeTHAs 3a11Ch
Gynet 3abmokupoBana B 9Ty gary. Ecim mapamerp EXPIRE= OCTaBUTD MYCTHIM, TO
9TO OyZIeT 03HAYATH OTCYTCTBUE KOHEYHON ATHL.

® SHELL=/bin/bash Ha3zHayaeT KOMaHIHYIO 000JI0UKY 110 yMosdanuio. Hanbosee
IIUPOKO KCII0JIb3yeTcst 000/104Ka /bin/bash. B1o6aBoK B 9TOM IapaMeTpe MOKHO
HA3HAYKTH JIOOYIO JAPYIyI0 KOMaHAHYI0 000J0YKY, YCTAHOBIECHHYIO B CHCTEME,
Harpumep: /bin/zsh nmm /usr/bin/tcsh. [loayunTh CIMCOK yCTaHOBJIEHHBIX
KOMaH/IHBIX 000JI04eK MOKHO € IIOMOIIbIO KOMaH/IbI cat /etc/shells.

® SKEL=/etc/skel ompejiesisieT Katajor ¢ pailsaMu, KOTOpbIE 10JIKHBI aBTOMaTHYe-
CKH KOTIMPOBATHCS B IOMAIITHIE KAaTAJIOT! HOBBIX MOJIb3oBaTesie. B GosbIimHCTBE
nuctpuOyTHBOB Linux takue (daitinl oMeraiorest B /etc/skel. K HuM oTHOCSTCS:
.bash_logout, .bash_profile, .profile, .bashrc u sobbie apyrue daiiibl, Ko-
TOPBIE JIOJIKHBI UMETBCS Y HOBBIX 110JIb30BaTeseil. Bpl MoXkeTe 0TpelakTUpOBaTh
911 (pailjibl B COOTBETCTBUU CO CBOUMU TPeOOBaHUSAMU. SKEL — 3TO COKpalleHKe
ot skeleton («kapkac, ocHOBa» ).

® CREATE_MAIL_SPOOL=yes — HEPEKUTOK IIPOIIIOTrO, M TOMY IIapaMeTpy Bcer/a
cJIeyeT IPUCBaNBATh 3HAYCHNE yes, TAK KaKk HEKOTOPBIE YCTaPEBIIIHE MTPOIECCH
MOTYT BCe ellfe Hy K/IaThCsI B HEM.

Husxe npencrasienpl HanboJjiee akTyasIbHbIE ITaPaMeTPhl CO 3HAYEHUSAMU 110 YMOJI-
YyaHuio B /etc/login.defs:

©® USERGROUPS_ENAB yes BKJIIOUAET CO3/IaHUE JIMYHOUM TPYTIIIBI JIJIST KAsKOTO TT0JIb-
30BaTeis;

® CREATE_HOME yes TpeGyeT OT useradd aBTOMATHUYECKH CO3/IaBATH TOMATITHIE KaTa-
JIOTHU JIJIsI HOBBIX TI0JTb30BaTeJieil. He mmpumensieTcs K CHCTEMHBIM MOJIb30BATEJISIM
(cm. pertent 5.3).

KommeHTapuit

Juanasonsr UID onpenenensl B /etc/login.defs. Kaxkapiit UID poskeH ObITH
YHUKAJTBHBIM, TOITOMY KOMaH/IbI CO3/IAHUS YIETHBIX 3aITUCEl MT0JIb30BaTe el Ha3Ha-
watoT UTD 13 quanasona, olpeieIeHHOTo B TaHHOM (aiire. O6bruno quamnazon UTD
JUIST YYeTHBIX 3aruceil oneil naunnaercs ¢ 1000 u aBToMaTruecku UCHOJIb3yeTcs
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KoMaH[10i1 useradd. C MOMOITbIO TapaMeTpa -u MOKHO Ha3HAUYUTh KOHKpeTHbIH UID,
HO TP 9TOM OH He JIOJIZKEH UCIOJIb30BAThCA HUKAKOH IPYTOH y4eTHOM 3aITUChIO U CO-
OTBETCTBOBATh HACTPOECHHON cxeMe HyMepaluu (cM. noapaszaes «Kommenrtapuii»
B perterire 5.6).

OobgsaresbHasl cMeHa IapoJisd Ipr IMEepBOM BXO/I€ B CUCTEMY — 3TO IIPOCTasd Mepa
IIPpEAOCTOPOIKHOCTHU ITPOTUB YTEUKN NCXO/IHOTO I1apOJIdA B 9y KHUE DYKUW IIPU TIepeaave
OT a/IMUHUCTPATOPA K ITOJIb30BaTEIIIO.

JlononHutenbHaa uHpopmauma

® man 8 useradd

® man 5 login.defs

® /etc/default/useradd
® /etc/skel

® /etc/login/defs

5.5. HacTpoiika KaTanoros
ANA JOKYMEHTOB, My3blKU, BUAEO,
N300paXkeHuni 1 3arpy3ok

3apava

Opranu3oBarb Co3/laHKe HOBBIX [10JIb30BaTeeil B COOTBETCTBUU C PEIIENITOM U Ha-
CTPOIKY KaTaJIOTOB JIJis JOKYMEHTOB, MY3BIKU, BUJIEO, U300PaKEHUIT 1 3aTPY30K.

PewieHune

Cosnanue 9TUX KaTAJIOroB sABJIsieTcs (DyHKIMEH He KOMaH/bl useradd, a, cKopee,
WHCTPYMEHTa YIpaBJICHUS MoJab30BarerbckuMu karasoramu X Desktop Group
(XDG). OtnenbHbBIE KATAIOTH 75T IOKYMEHTOB, MY3BIKU, BUJIEO CIUTAIOTCS CIIeIra-
JINBUPOBAHHBIMU, U COOTBETCTBYIOIINE MM HACTPONKH, TPUMEHSIEMbIE TT0 YMOJTUYAHUTO
KO BCEM I10JIb30BaTeJISIM, HAXO/ATCS B KOH(PUTYPAIIMOHHOM (haiiie /etc/xdg/user-
dirs.defaults:

$ less /etc/xdg/user-dirs.defaults
# HacTpoiku Nosib30BaTe/NIbCKUX KATasoroB MO YMOJMYAHUK
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#

# 3HayeHWsa — 3TO MyTWM OTHOCUTENbHO AOMAWHEero kKaTtajnora,
# ¥ Ha3BaHUA KaTanoroB byayT nepeBefeHbl NO3/EMEHTHO Ha fA3blK MoAb3oBaTenA
# B COOTBETCTBUM C €ro perumoHanbHbIMU HaCTpoOWKaMu
DESKTOP=Desktop

DOWNLOAD=Downloads

TEMPLATES=Templates

PUBLICSHARE=Public

DOCUMENTS=Documents

MUSIC=Music

PICTURES=Pictures

VIDEOS=Videos

# [lpyrve BO3MOXHble BapWaHTbl:

#MUSIC=Documents/Music

#PICTURES=Documents/Pictures

#VIDEOS=Documents/Videos

Hactpoiiku nipejictaBiensl mapaMn «uMs — 3HaueHne». VIMeHa Herb3s U3MEHUTb.
SHauYeHUsT — 9TO KATaJOTH, COOTBETCTBYIONINE NMEHAM, HAXO/ISIIIeCs B IOMAITHUX
KaTajorax roJib3oBaresieit. Hanpumep, nmst DOCUMENTS 0To6pa>1<aeTC;1 B KaraJjor
/home/username/Documents. Karasoru co3zaorcd aBTOMaTUYECKN I KaKIOTO
HOBOTO T10JIb30BaTeJIsA MIPH IIEPBOM 3allycke rpaduyeckoil cpeibl pabodero croa.
Bot MoxeTe 3aKOMMEHTHPOBATH J100ble KaTaloru, YToObl UCK/IIOUUTD UX CO3/aHue,
WJIX U3MEHUTDH Ha3BaHUAI KaTaJOTOB.

[Tosnb3oBaTenn MOTYT onpefiesisiTh CBOU HACTPOUKHU B ~/.config/user-dirs.dirs.
Karasoru o/iKHbI CyTIIecTBOBATH /10 TpUMeHeHus uaMenennii. Huske npencrasien
npuMep st oJb3osaress Duchess, KOTOpoMy He HpaBsATCS 3HAYEHUS 110 YMOJIua-
Huio. O6paTrTe BHUMAaHKE, YTO CUHTAKCHUC <MMs — 3Ha4eHue» B ~/.config/user-
dirs.dirs oTan4aeTcs:

XDG_DESKTOP_DIR="$HOME/table"
XDG_DOWNLOAD_DIR="$HOME/landing-zone"
XDG_DOCUMENTS_DIR="$HOME/omg-paperwork"
XDG_MUSIC_DIR="$HOME/singendance"
XDG_PICTURES_DIR="$HOME/piccies"

Buecsa nsmenenns 1 co3/1aB Hy>KHbIe KaTaJI0I 1, BBIIOJTHUTE KOMaH/y Xdg-user-dirs-
update, 4TOOBI IPUMEHUTD U3MEHEHUSI:

duchess@pc:~$ xdg-user-dirs-update --set DOWNLOAD $HOME/landing-zone
duchess@pc:~$ xdg-user-dirs-update --set DESKTOP $HOME/table
duchess@pc:~$ xdg-user-dirs-update --set DOCUMENTS $HOME/omg-paperwork
duchess@pc:~$ xdg-user-dirs-update --set MUSIC $HOME/singendance
duchess@pc:~$ xdg-user-dirs-update --set PICTURES $HOME/piccies

BoriinTe u3 cucTeMbl, 3aTeM BOMINTE CHOBA, M BBI TOJKHBI YBU/IETH TO, YTO TIOKA3aHO
Ha puc. 5.1. Uactpyment XDG mpuMeHNUST COOTBETCTBYIOTINE 3HAUKN K CTIETTHAN-
3UPOBAHHBIM KATAJIOTaM.
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i table
table

—=
u Trash

—
P Documents

ﬁ Music

ﬁ Pictures — .
= omg-paperwork
ﬁ Videos

=

ﬁ Downloads E landing-zone

Devices

Pwmc. 5.17. (neynann3npoBaHHble KaTanoru nocie 3MeHeHs HacTpoeK

Spabiky Ha GOKOBOM MAHETN He U3MEHSITCS, KAK 1 CTapble KATATOTH, HO Ha HIX YIKe
He OyIyT 0TOOpakaThCs CHEUaTbHble 3HAUKU. BaM MpueTcst BpyYHYIO U3MEHUTh
SIPJIBIKY ¥ TIEPEHECTH COAEPSKIMOE U3 CTAPBIX KaTaJIOTOB B HOBHIE.

BoccranoBuTh HACTPOIMKY 110 yMOJTYAHWIO U3 /etc/xdg/user-dirs.defaults MOKHO
C IIOMOIIbIO KOMaH/IbI:

$ xdg-user-dirs-update --force

BbeIZII/ITe n BOﬁIII/ITG CHOBa, 4TOOBI y6elII/ITbC5I, 4YTO HU OJIMH N3 BalllUX KaTaJIOTOB
He ObLT yaajieH 1 He TIpeTepriest HUKaKnuXx H3MeHeHHﬁ, Kpome 0T06pa>KeHI/IH CIierm-
AJIbHbIX 3HAYKOB B UCIIETYEDE (paﬁHOB.

KommeHTapuit

B xomanze xdg-user-dirs-update --set MOXKHO UCTIOTh30BaTh TOJHKO NMEHA, Tiepe-
YNCJICHHBIE B PYKOBOZCTBE man 5 user-dirs.default:

DESKTOP
DOWNLOAD
TEMPLATES
PUBLICSHARE
DOCUMENTS
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MUSIC
PICTURES
VIDEOS

3HAYEHUSIMU MOTYT GBITh TOJIBKO IeJieBblie Katagord. [lyTu K 1eJieBbIM KaTajoram
OTKJTJIBIBAIOTCST OTHOCUTENHHO JOMAITHUX KaTaJoroB MoJb3oBatesaei. ITobbl wc-
110JIb30BaTh KaTaJIOrH 3a IIpejie/laMiU JJoMalllHero Katajora, co3laiite CMMBoJIMYeCKue
ceoiku. Hampumep, mosb3oBatesib Duchess MokeT BIajieTh Karajaorom /users/
stuff/duchess u XpaHuTh B HeEM My3bIKayibHble (haitsibl. Crepyionias KoMaH/a co3-
JlacT CUMBOJIMYECKYIO CChLIKY /home/duchess/singendance, yKa3bIBaioILyIo Ha 9TOT
KaTaJor:

duchess@pc:~$ 1n -s /users/stuff/duchess /home/duchess/singendance

JlononHutenbHaa uHGopmauua

® man 5 user-dirs.defaults

® man 1 xdg-user-dirs-update
® man 5 user-dirs.conf
o

Onucanue xdg-user-dirs Ha caiite freedesktop (https://oreil.ly/FFDga).

5.6. Co3paHne Nonb30BaTeNbCKUX U CUCTEMHbIX
rpynn c NOMOLLbI0 KOMaHAbl groupadd

3apaua

Co3zzath rpy1ily ¢ rmoMoIibio KOMaH/ibl groupadd.

PewieHune
Cueytomuii npyMep Co37aCT HOBYIO TPYIIITY M0JIb30BaTesei musicians:

$ sudo groupadd musicians

Yro6bl CO3/IaTH CHCTEMHYTO TPYIITY, KOMAH/y groupadd cJielyeT BBI3BATh C TIapame-
TPOM -r:

$ sudo groupadd -r servicel
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KommeHTapuit

CucTteMHbBIE TPYIIIBI OTJIUYAIOTCS OT TPYIII MOJIb30BATENEH-TI0EH TUATIA30HAMU
GID. Onu onpesiesniensl B /etc/login.defs 1 UCTOJMB3YIOTCS KOMaHaMu groupadd
1 useradd, Kak IOKa3aHO B CJIEAYIONIEM IIpuMepe, noaydennoM B Fedora 34:

# MWH./MakcC. 3HavyeHuWs AnA aBToMaTUyeckoro Bbibopa uid B useradd(8)
#

UID_MIN 1000

UID_MAX 60000

# CucTeMHble nosb3oBaTenu

SYS_UID_MIN 201

SYS_UID_MAX 999

# [nanasoH BTOpMYHbIX uid AnA Kaxporo nosib3oBaTens
SUB_UID_MIN 100000

SUB_UID_MAX 600100000

SUB_UID_COUNT 65536

#

# MWH./MakcC. 3HavyeHus AnA aBToMaTUyeckoro Bbibopa gid B groupadd(8)
#

GID_MIN 1000

GID_MAX 60000

# CucTeMHble nosb3oBaTesnu

SYS_GID_MIN 201

SYS_GID_MAX 999

# [nanasoH BTOpUYHbIX gid AnA Kaxporo nosib3oBaTens
SUB_GID_MIN 100000

SUB_GID_MAX 600100000

SUB_GID_COUNT 65536

ITU HACTPOMKH OTIPEJIETIAIOT TNATIA30HbI MAEHTU(MUKATOPOB, IOCTYITHBIX CHCTEMHOMY
aIMUHHUCTpaTopy. Bee ocTanpHble Mana30HbI 3ape3epBUPOBAHBI M YIIPABJISIOTCS
CUCTEMOM.

GID aBTOMaTHYECKH BBIOUPAIOTCS € IIOMOLIBIO KOMAHBL groupadd B COOTBETCTBUL
¢ Imarna3oHamu B /etc/login.defs. 3asars cBoe 3Hauenue GID mosBossier mapa-
MeTp -g, Ipu 9ToM BbIGpanHbIil Bamu GID [OJIKEH MOMAaTh B COOTBETCTBYIOTIHIA
JIMATIa30H U ellfe He UCII0Ib30BaThCs.

JlononHutenbHaa uHpopmauma

® man 8 groupadd

® /etc/login.defs
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5.7. lobaBneHune nonb3oBarenen
B rpynnbl C NOMOLLbIO
KomaHgbl usermod

3apava

Bxiounts mosb3oBatens B rpyI1irny.

PewweHune

Wcmomp3oBath koMaHay usermod. Hiuske ipeicTaBien mpuMep 106aBIeHS MOTb30-
Batesist Duchess B rpyriy musicians:

$ sudo usermod -aG musicians duchess

Ciuenyiomas komana 1o6asut Duchess B HECKOJIBKO TPYIIIL:

$ sudo usermod -aG musicians,composers,stagehands duchess

AJtbrepHATUBHOE pellieHre — OTPEAaKTUPOBaTh (ails /etc/group 1 100aBUTH UMST
nosib3oBaresist Duchess Bo Bce TPYIIBI, B KOTOPbIE OH JIOJKEH BXOANUTD. UJI€HbI rpyII-
IIbI IOJSKHBL TIEPEYHCIISTHCS uepes 3alsTyio, 6e3 mpobesioB, HapuMep:

musicians:x:900:stash,madmax,duchess

byabTe BHUMaTeNnbHbI: fO6aBNAlITe B KOHeL,
HO He 3aMeHANTe

N  Ecau Bbl 3a0yzere mapameTp -a 1 yKaxkere TOJIbKO -G, TO BCe MOJIb30BaTElNH,
IPEsK/Ie BXOUBIIE B IPYIITY, GY/IyT HCKIIOUEHB! 3 Hee. ITO 0COOEHHO YPEBATO
HEINPUATHOCTSIMU NIPH YAAJE€HUH T0JIb30BaTesieli 13 ux rpyiibl sudo.

ITocie TOro Kax 4iIEHCTBO B IPYIIIAX IOJIb30BaTeNEH, BOIIEIINX B CHCTEMY, OyaeT
U3MEHEHO, OHU JOJIKHbI BBIATH U3 CCTEMBI 1 CHOBA BOITH, YTOOBI MI3MEHEHUST BCTY -
min B cuuty. CyInecTBYOT pasHble 0OXO/HbIE Iy TH aKTHBAIIMK YIEHCTBA B IPYIIIax
6e3 BBIXOJIa M3 CHCTEMBI, HO BCE OHU MMEIOT OIPaHUUEHUS, HAITPUMeEP 00y CIIOBIEHHBIE
0COGEHHOCTSIME TEKYIIel KOMaHAHOH 000104k 1. TPYIIIBI IEPEUnCIIsSTOTCS TIPH BXOJIE
B CHCTEMY, TO9TOMY HanboJiee Ha/IeKHBIM PEIICHUEM SIBJISIETCST BBIXO/[ 1 TOBTOPHBIIA
BXOJI.
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KommeHTapuit

ITapamerp -a osnauaet append («100aBUTH B KOHEIl» ), a -G — group («IpyIimas ).

NlononHutenbHas uHGopmauua

® man 8 usermod

5.8. Co3paHune nonb3oBatenen
¢ nomoublo KomaHabl adduser B Ubuntu

3apava

Bl ucnionbayere Debian uim apyroit quctpubyTtus Linux Ha octose Debian, u Bam
XOTEJIOCh ObI y3HATB, KAK CO3/IaTh HOBOTO MOJIb30BATEJIS € TOMOIIHIO KOMaH/Ibl adduser.

PewweHune

Komania adduser 110 Imaram MpOBEZIET BAC Yepes TPOIece CO3AaHkst HOBOTO MOJIb-
3oBatesisi. Huske npejicTaBieH ipuMep Co3[Manust yIeTHO 3allMcu JIJisi MOEro KOTa
Xoponsku (Stash):

$ sudo adduser stash
Adding user 'stash'
Adding new group 'stash' (1009) ...
Adding new user 'stash' (1009) with group 'stash'
Creating home directory '/home/stash’
Copying files from '/etc/skel'
Enter new UNIX password:
Retype new UNIX password:
passwd: password updated successfully
Changing the user information for stash
Enter the new value, or press ENTER for the default
Full Name []: Stash Cat
Room Number []:
Work Phone []:
Home Phone []:
Other []:
Is the information correct? [Y/n]

VuerHas 3anuch B /etc/passwd BBITJISAUT CJAEAYIONIM 00pasoM:

stash:x:1009:1009:Stash Cat,,,:/home/stash:/bin/bash



152 [naBa 5. YnpaBneHue nonb3oBaTeNamu U rpynnamu

KommeHTapuit

Hacrpotiku mo ymosruanuio s adduser onpefiesieHsl B (haiiie /etc/adduser. conf,
B TOM YHCJIE:

® DSHELL= — 060J109Ka BXO/Ia [I0 yMOJTYaH 0. Halie APyrux UCIoIb3yeTcst 060I0uKa
/bin/bash. KpoMe TOro, MOKHO yKaszaTh J00YI0 APYryio 060J0UKY, yCTAHOBJIEH-
HYIO B CCTeMe, TaKyto Kak /bin/zsh uim /usr/bin/tcsh. [loayuuTs cimcok ycra-
HOBJIEHHBIX KOMAaHIHBIX 000JI04eK MOKHO C TIOMOIIBIO KOMaH/Ibl cat /etc/ shells;

® USERGROUPS=yes cO37a€eT JIMYHYIO I'PYIILY JJsI KaKI0T0 HOBOTO I10JIb30BaTE N,

® mnapameTp USERS_GID=100 HeOOXOINM, TOIBKO €CJIN BbI6paHa HacTpolika USER-
GROUPS=no;

® EXTRA_GROUPS= — 9TO CIIMCOK JOTIOJTHUTEIbHBIX I'PYIIII JJISI HOBBIX II0JIb30BaTEJIEH,
HarpuMep: EXTRA_GROUPS="audio video plugdev libvirt",

® ADD_EXTRA_GROUPS=1 100aB/ISET II0 YMOJIYaHUIO HOBBIX 110JIb30BaTes el B TPYTIIIIHI,
nepevucientbie B EXTRA_GROUPS=.

B /etc/adduser. conf omnpenesnena ciemyiolas cxeMa HyMepaius MoJb3oBaresieit
U TPYIIIL:

FIRST_SYSTEM UID=100
LAST_SYSTEM_UID=999

FIRST_SYSTEM_GID=100
LAST_SYSTEM_GID=999

FIRST_UID=1000
LAST_UID=59999

FIRST_GID=1000
LAST_GID=59999--

Fedora Linux Toxe nmeer koman/y adduser, HO He HACTOSILIMII clieHapuii adduser,
a BCETO JIUIITh CUMBOJIMYECKYIO CCBLIKY Ha useradd:

$ stat /usr/sbin/adduser

File: /usr/sbin/adduser -> useradd
Size: 7 Blocks: @ IO Block: 4096 symbolic link

[...]

JlononHutenbHaa uHpopmauma

® man 5 adduser.conf
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5.9. Co3paHue cucTeMHOro nonb3oBarTens
c nomoLblo KomaHabl adduser B Ubuntu

3apava

Co31aTh CUCTEMHOTO ITOIb30BATEIA MOKHO € IIOMOIILI0 KoMaHabl adduser B Ubuntu
(a Taxske B Debian, Mint wiu apyrom auctpubyTuse, mpousBogaoM oT Debian).

PewieHune

Cuieryomuii mprMep CO3/[aCT CUCTEMHOTO TIOJIb30BaTeIst servicel 6e3 [OMAITHETO
KaTajiora u ¢ cCOOCTBEHHON OCHOBHO JIMUHOI TPYTIION:

$ sudo adduser --system --no-create-home --group service
Adding system user 'servicel' (UID 124) ...

Adding new group 'servicel' (GID 135) ...

Adding new user 'servicel' (UID 124) with group 'servicel’
Not creating home directory '/home/servicel'.

CoOOTBETCTBYIONIAS 3AMTUCE B /etc/passwd BEITSIIUT CAEAYIONTM 00pa3oM:

servicel:x:124:135::/home/servicel:/usr/sbin/nologin

KommeHTapuit
CucreMHBIe 110J1b30BaTe/II HE UMEIOT JIOMallTHNX KaTaJIOI'OB.

Panpiiie 60IBITUHCTBO CTYKO BHITIOMHSINCH C IPUBUIIETHSIME MOJIB30BaTe st nobody,
3a uckoueHreM auctpubytusa Debian, B KOTOpOM HCTTOMB30BATICH TTOJIH30BATEID
nobody u rpyma nogroup. Vcmob3oBatue 0HOTO ¥ TOTO JKe MOJIb30BATEJISI [JIsT He-
CKOJIBKUX CITyK0 ocabiisieT Ge30macHoCThb. BaM efia Jim pujieTest co3aBaTh yUeTHBIC
3aIMCH CUCTEMHBIX TT0JB30BATE/IEH, TIOCKOJIbKY IUCIIETYEP TTAKETOB 0OBIYHO CO3/aeT
YHUKAJIBHOTO MOJIb30BATEIS U TPYIITY PU yCTAHOBKE HOBOT carysk06b1. Ho Ternepn Bbl
3HaeTe, KaK 3TO C/IeJIaTh, €CJIU BAPYT OHAA0OUTCS.

[Mosbsosatens nobody u rpyra nogroup Beer/a MoJy4yaioT PeaabHbIN UAeHTH(DH-
Karop 65534.

JlononHutenbHasa uHGopmauua

® man 8 adduser
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5.10. Co3paHune nonb3oBaTeNbCKMX
N CUCTEMHBIX FPYNN C NOMOLLbIO
KomaHabl addgroup

3agava

Hayunrbes co3naBarh M0J1b30BaTEIbCKUE U CUCTEMHbIE TPYIIIIbI € HOMOIIBIO KOMAH/IbI
addgroup B Debian.

Pewenne
Huxe IIpeACTaBJICH ITPUMED CO3JaHUsA I'PYIIIBI JIA HO]IbBOBaTe]IefI-]IIOlIefIZ
$ sudo addgroup composers

Adding group 'composers' (GID 1010) ...
Done.

3anuch 71T ATOU TPYIIIBI B /etc/group BBITIISIUT TaK:
composers:x:1010:
Clrienyiotnuii npuMep co3/1acT CUCTEMHYIO TPYIIILY:

$ sudo addgroup --system servicel

Adding group 'servicel' (GID 136) ...
Done.

KommeHTapuit

Pasuuiia Mexxay mosab30BaTeIbCKUMU M CUCTEMHBIMU TPYIIaMU 3aKJI04aeTCd
B IIPUHA/IJIEXKHOCTHU UAEHTU(PUKATOPOB PA3HBIM [[MAITa30HAM COTJIACHO HACTPONKaM
B /etc/adduser.conf.

JlononHutenbHaa uHGopmauua

® man 8 addgroup
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5.11. llpoBepKa LenocTHoCTH daiina naponei

3apjaua

O (baﬁHOB C YUYE€THBIMU 3allNCSAMUN IT0JIb30BaTeIeH 1 TPYIIIl 3aBUCUT OY€Hb MHOT'O€,
1 XOTeJI0Ch ObI UMETh BO3MOKHOCTD IIPpOBEPUTH UX IEJIOCTHOCTD.

PeweHune

Kowmanma pwck TpoBepsieT 11eJI0CTHOCTS /etc/passwd 11 /etc/shadow, a grpck TpoBe-
psiet /etc/group u /etc/gshadow. Oum TpoBepsIIOT (hopMaTHPOBAHME, TOTTYCTUMOCTD
JTAHHBIX U UMEH, a TaK’Ke feiicTBuTessbHOCTh GID (1TOHbBIM CrIMCOK CM. HAa CTpaHUIAX
CIIPAaBOYHOTO PyKOBojicTBA Man). [Tpu 3amycke 6e3 mapaMeTpoB 06e KOMaH/IbI CO-
o06maT Kak 06 ommOKax, Tak U O IPEAYIPEKICHUIX:

$ sudo pwck

user 'news': directory '/var/spool/news' does not exist
user 'uucp': directory '/var/spool/uucp' does not exist
user 'www-data': directory '/var/www' does not exist
user 'list': directory '/var/list' does not exist

$ sudo grpck
group mail has an entry in /etc/gshadow, but its password field in /etc/group is

not set to 'x
grpck: no changes

JlobGaBbTe napamMerp -q, 4To0bI BBIBECTH TOJbKO OIIUMOKHU:

$ sudo pwck -q

$ sudo grpck -q
group mail has an entry in /etc/gshadow, but its password field in /etc/group

is not set to 'x

B mamnom ciryuae obHapyskena ommnbka B /etc/gshadow. ITO MATOMONE3HOE CO-
ob1menne, TTOCKOJIbKY B IEHCTBUTETHHOCTH He sIBJsieTcst onmOKoit. [lapoin peako
3a/1aI0TCsI JIJIs1 TPYIII TI0JIb30BaTe el MOAaTOMY coobIeHre 06 OTCYTCTBUY MapoJist
Kak 06 ommOKe TOJMbKO cOuBaet ¢ TosiKy. OHAKO [pyTHe IPOBEPKH, HAPUMED ITPa-
BUJIbHOE KOJMIECTBO MOJTeH U YHUKATBHOE MOTYCTUMOE UMSI TPYIITILI, MOTYT OBITH
OY€HD MOJIE3HBIMU.
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Br1 HuKOr1a HE TOIKHDBI pelakTUPOBaTh /etc/shadow u /etc/gshadow, TobKO /etc/
passwd 1 /etc/group.

KommeHTapuii

Cuaenyrouuii mpuMep IeMOHCTPUPYET OMNUOKY, KOTOPYIO HYKHO MCIIPABUTh.
BBeziute n B 0TBET Ha 3a11poc, 4TOOBI IPEXOTBPATUTH yaasieHue 3anuceii. [lepBorii
3arpoc delete line (yZajauTh CTPOKY) B IpUMeEPE OTHOCUTCS K /etc/passwd,
a BTOpPO# — K /etc/shadow:

$ sudo pwck -q

invalid password file entry

delete line 'fakeservice:x:996:996::/home/fakeservice’'? n
delete line 'fakeservice:!:18469::::::'? n

pwck: no changes

3aTeM UCIIpaBbTE 3aIKCh B /etc/passwd, 1 9TO yCTpaHuT 0ba cooduieHus 06 ommsd-
Kax. B mannom nmpumepe B 3anmucu fakeservice:x:996:996: :/home/fakeservice
OTCYTCTBYET IlOCJIe/lHee T0JIe, B JeHCTBUTEJIbHOCTH 3aUCh JI0JIKHA UMETh BUJL:
fakeservice:x:996:996::/home/fakeservice:/bin/false.

[Ipexynpesxennst directory does not exist (kaTasior He cyiiecTByer) /st /etc/passwd
OOBIIHO OTHOCSTCST K YIETHBIM 3AITHCSM CHCTEMHBIX MTOTb30BATEEH, KOTOPBIE He 3a-
nerictBytotcs. Hanpumep:

user 'www-data': directory '/var/www' does not exist

[Tonb3oBaresb www-data He 3azeiicTByercs B orcyTcrBue HTTP-cepBepa, u katasor
/var/www OTCYTCTBYET, €CJIN 9TOT CEPBEP HE YCTAaHOBJICH.

CoobuieHue no changes (6e3 n3MeHEeHNUIT ) 03HAYAET, YTO HUKAKMX U3MEHEHU B (aiiie
mapoJieil e OBIITO0 TIPOM3BEEHO.

[TosHBIH cTMCOK TTPOBEPOK BBI HaljieTe B CTPAHUIE CIIPABOYHOTO PYKOBOJCTBA
man.

JlononHutenbHaa uHpopmauma

® man 8 pwck

® man 8 grpck
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5.12. OTKnioyeHne yueTHOMN 3anucu
nonb3oBareng

3apaua

OTKJIOYNTD YUYETHYIO 3alICh ITOJIb30BaTeJIA, HE yIaJIsdsd ee.

PewieHune

Bpemenno neakTuBUpOBaTh YYETHYIO 3aITMCh MOKHO, BBIKJIIOYUB IAPOJIb C IIOMOIIBIO
KOMaH/Ibl passwd:

$ sudo passwd -1 stash
passwd: password expiry information changed.

Tenepb IT0JIb30BATEb HE CMOKET BOMTH. C]IelIyIOHIaH KOMaH/1a p3_36JIOKI/IpyeT yuer-
HYIO 3alliChb:

$ sudo passwd -u stash
passwd: password expiry information changed.

OpHako 9TOT ¢110c00 He TTOMEIIAET TI0JIb30BATEI0 Ay TEHTU(DUIINPOBATHCST MHBIM
c110co060M, HaTpuMep ¢ moMolbio Kiaroya SSH. JIis HoJHOro OTKIIOUeH yUeTHO
3amncy MPUMEHNUTE KOMAHILYy usermod:

$ sudo usermod --expiredate 1 stash

Korza nosp3oBaresip mombITaeTCa BOUTH, OH YBUJIUT coobienue Your account has
expired; please contact your system administrator (Cpok jieiicTBUsI Ballieil yueTHOI 3a1ncu
HCTEK, 0GPATUTECh K CBOEMY CHCTEMHOMY aJMUHUCTPATOPY ). UT0OBI BOCCTAHOBUTH
YYETHYIO 3aIUCh, BHITOJHUTE KOMaH/Y:

$ sudo usermod --expiredate -1 stash

KommeHTapuii

Erte o/t ¢rioco6 OTKITIOYNTD YIETHYIO 3ATTNCh — 3AMEHUTH X B TI0JIe TIAPOJIst B (haitie
/etc/passwd 3Be3/104KO0H (*):

stash:*:1009:1009:Stash Cat,,,:/home/stash:/bin/bash
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Y10o6BI BOCCTAHOBUTD Y4eTHYIO 3allCh, JOCTATOYHO 3aME€HUTDb 3B€3/I04YKY CUMBO-
JIOM X.

JlononHutenbHaa UHGopmauua

® man 1 passwd

5.13.YnaneHue nonb3oBatend
C NomMoLLblo KoMaHAb! userdel

3apaua

Y panmuth noyb3oBaTesns 1, BOBMOJXHO, €Iro JIOMAIITHUM KaTaJor CO BCEM COZIEPIKU-
MbIM.

PeweHune

Hrmke mpezctaBieH mpuMep, Kak ¢ TTIOMOIIbI0 KOMAH/BI userdel yAaJnuTh IOJTh-
soBareJst Stash us /etc/passwd, OCHOBHOII TPYTIIIbI U U3 JOMOJHUTEIbHBIX TPYIIIT
B TEHEBbIX (haiiiax:

$ sudo userdel stash

Ecumi mostb3oBatesb Stash BXOANT B OCHOBHYO TPYIIITY, BKJIIOUYAOILYIO IPYTHX M0JIb-
3oBarejieil (Kak 06CYKIANI0Ch B perenTe 5.4), To 9Ta rPyIIiia He YIasieTCsI.

Jlo6aBbTe B KOMAH/Ly TApaMeTp -r, UTOObI YaTUTh TOMAITHAN KATAJIOT TI0JIb30BATEIsI
C €r0 COJIEPKUMBIM U T1AIIKY 2JIEKTPOHHOM ITOYTHI:

$ sudo userdel -r stash

Ecsm mosb3oBatess BaageeT daiiaMu 3a IpejielaMiu JOMAITHETo KaTalora, TO UX
HY’KHO HAUTH U YAATUTb OTAeIbHO (cM. pettent 5.16).

KommeHTapuit

¥ nanuB mosrb30BaTeIs, 3arIsTHUTE B (Daiijiel /etc/passwd 1 /etc/group y6e,‘/_11/ITe(:b,
4TO BCE YIIOMUHAHUS O MOJIb30BaTeNe ObLIN yIaleHbI U3 HUX.
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Bcerna skemateibHO TPOBOANUTH YOOPKY TOCJIE YIATEHUS TOJb30BATE IS,

JlononHutenbHaa uH$popmauus

® man userdel

5.14. YpaneHue nonb30Batensd
¢ nomoublo KomaHab! deluser B Ubuntu

3agava

Y mamuth mob30BaTeNnsa ¢ TOMOMIbIo KoManasl deluser B Ubuntu (uam B Apyrom
nucTpubyTHBE, TPOU3BOAHOM 0T Debian).

PeweHune

Huske npescrasiieH npuMep yaajieHus mosib3oBareis Stash us /etc/passwd, a Takke
13 OCHOBHOM TPYTIIIBI B /etc/group v U3 IOTTOTHUTETBHBIX TPYIITT B TEHEBBIX (hailrax:
$ sudo deluser stash
Removing user 'stash'

Warning: group 'stash' has no more members.
Done.

Komanza deluser He y/jassgeT OCHOBHYIO TPYIITY, €CJU B Hee BKJIIOUEHBI IPyTHe
MOJIB30BATEH, TOITOMY B CJydae MPUHAJJIEKHOCTH 1M0Jb30BaTe st Stash obueit
OCHOBHOM TpyTIiIie OH He Gy/IeT yAaleH.

Huske npezcrabien nprMep yaaleHus AOMAIIHEro KaTajora mojbsosates Stash
U CO3/IaHWS PE3ePBHOM KON BCeX yAaasieMbIX (haiiios:

$ sudo deluser --remove-all-files --backup stash

KommeHTapwmit

[TapameTp --backup co3/acT B TEKYIIEM KaTajgore CKaTblil apXuB ¢ (hailramMu moJib-
3oBaress. C oMoIibio TapaMeTpa - -backup-to MOXKHO yKa3aTb APYTO# KaTaJor:

$ sudo deluser --remove-all-files --backup-to /user-backups stash
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Ecam monb3oBaTenb Baneet (dhaiiyiaMu 3a IpeiesiaMu IOMAITHETO KaTajaora, TO X
HYKHO HAWTHU U yJIAJTUTh OTAeNbHO (cM. perient 5.16).

JlononHutenbHaa uHpopmauma

® man 8 deluser

5.15. Ynanenue rpynnbi
c nomoLbio KomaHab! delgroup
B Ubuntu

3apava

Y nanuth rpyiy ¢ TOMOIIbI0 KOMaH/Ibl delgroup B Ubuntu.

Pewenne
Cremytomuii npyuMep yAaauT IpyTIry musicians:

$ sudo delgroup musicians

Komanja delgroup He yiasisieT OCHOBHYIO TPYIIITY, €CJIM B Hee BKJIIOUEH CyIIeCTBY-
IOIUI TI0JIB30BATEJb, HO YAAJIUT JOTIOJHUTEIbHbIE TPYIIIBI HECMOTPSI HU Ha 4TO.
Ecin HexenaTenpbHo yAaasaTh HEIYCThIE TPYIIILL, TO 100aBbTe B KOMAH/IY Iapa-
MeTp --only-if-empty:

$ sudo delgroup --only-if-empty musicians

KommeHTapuii

[ToBenenue 1o YMOJTYaHUIO KOMaH/bI delgroup onpe/esigeTcs HacTpoiikaMu B /etc/
deluser.conf u /etc/adduser.cont.

JlononHutenbHaa uHGopmauua

® man 8 delgroup
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5.16. Mouck Bcex paiinos,
NpUHagnexawmx nonb3oBaTenio

3apaua

OTbicKaThb Bee (hailsibl, MPUHAIIEKAIIIE TOTb30BATENI0, KOTOPHII OBLT yIaMeH.

PewieHune

Komana find crioco6Ha 0TbICKaTh B JIOKaJbHOM crucTeMe Bee (aiiibl ¢ olpeeseH-
wbivu 3HaueHnsiMu UID u GID Bnazgessina. Caexytommii mpumMep 1eMOHCTPUPYET
MOUCK B KOPHEBOU (aiiyioBol cucteMe BceX (hailioB, KOTOPHIMU BJIAJIEET MTOTh30BA-
Tesib ¢ 3aadiabiM UlID:

$ sudo find / -uid 1007

[MTouck MoskeT norpeboBaTh HEKOTOPOro BpeMeHu. Ec/in HeT HeoOX0MMOCTH NCKATD
BO Bceil (hailyioBoll cucteme, TO KPYT IMOMCKA MOKHO CY3UTh OIpe/ieJIEHHBIMU TTO/1-
KaTaJoraMu, TaKMMU Kak /etc, /home uiu /var:

$ sudo find /etc -uid 1007
$ sudo find /home -uid 1007
$ sudo find /var -uid 1007

Bro6aBok morck MoskHO BBITOMHATS 110 GID, a Tak:ke 10 MMEHH TI0JIb30BATE st UJTH
IPYIIIBL

$ sudo find / -gid 1007
$ sudo find / -name duchess
$ sudo find / -group duchess

Ho uto nenarts ¢ naiifennbivu dpaitiamu? Kak Bapuant — CMEHUTD BJIAJIEJIbIIA, TIepe-
JIaB JIPYIOMY [10JIb30BATE/IIO U MEPEIOKUB OpeMs PelleHust Ha Hero:

$ sudo find /backups -uid 1007 -exec chown -v 1010 {} \;
changed ownership of '/backups/duchess/' from 1007 to 1010
changed ownership of '/backups/duchess/bin' from 1007 to 1010
changed ownership of '/backups/duchess/logs' from 1007 to 1010

MoskHo 00benHUTh KOMaHAbl find 1 cp, YTOOBI HATH U CKOMKMPOBATH (hail/Ibl
B /IPYTOI KaTaJor:

$ sudo find / -uid 1007 -exec cp -v {} /orphans \;
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Komanzia cp -v Oyziet BBIBOAUTH COOOTIEHS TT0 MEPE [IBUIKEHISI BIIEPE/T U KOTIUPOBATh
TOJILKO (hailyibl, He COXPaHsst CTPYKTYPY KaTajoros. YToObl COXpaHUTD ee, 100aBbTe
napameTp -r:

$ sudo find / -uid 1007 -exec cp -rv {} /orphans \;

Omepanust KONUPOBaHUS OCTaBJIsIET OpUTHHAIBHbIE (paitibl Ha MecTe. [Tocie komu-
POBaHUST OPUTUHAIIBI MOKHO YIAIUTh. /{7151 9TOTO MOSKHO CHOBA BBITIOJTHUTH KOMaH/TY
find ¥ MCTIONTL30BATH M ST YIAJIeHUsI OPUTUHAJIOB (hailIoB:

$ sudo find / -uid 1007 -exec rm -v {} \;

ITa KoMaHzia yaaanT daiiibl, Ho He KaTanoru., YToObl yAa uTh OIyCTEBIIIEe KaTaIor !,
J00aBbTE IapaMeTp -r:

$ sudo find / -uid 1007 -exec rm -rv {} \;

Eie oy criocob — uenonb3osaTh KoManabl find u mv s nepementenus (haiios
B JIPYTO€ MECTOTIOIOKEHHIE:

$ sudo find / -uid 1007 -exec mv {} /orphans \;

Ecau Bb1 Bupmre coobienne No such file or directory (Her takoro daiina nau karaso-
ra), To 0OBIYHO OHO CBA3aHO € TeM, 4TO (hailjl MM KaTajior ObLIN [IePEeMELIEHb, B 4eM
MOKHO YOeIUThCS, TIPOBEPUB KATAJIOT, Ky/la OHU ObLIU MepeMETIeHbI.

[Tonck ¢aitnoB, mpUHAIIEKAINX HECYIIECTBYIOIIEMY TT0Jb30BaTEIO WJIN TPYIITIE:

$ find / -nouser
$ find / -nogroup

KommeHTapuii

BynbTe 0cTOPOKHBI ¢ KOMaHIAMY MV 1 rm, TTOCKOJIbKY OTMEHUTD UX /IEHICTBYE HEJTh3SI.
Ecom BBI omycTHITH OMTHOKY, TO BAIIA JyUIIast HAIeKaa Ha BOCCTAHOBIEHNE — 3TO
pesepBHast KOIUS.

Y6opKa 3a yIIeAIMMHU [10J1b30BaTeIIMU MOKET ObITh CJI0KHOM 3a/aueii, IOCKOJIbKY
KOMITBIOTEPBI TIO3BOJISTIOT JIETKO CO3/IaBaTh CTOJIBKO (hallIoB, CKOJIBKO MOKET BMECTHTD
xpanuuiie. Eciin 06HapyKUTCs, 4TO IOMCK 3aHUMAET CIUIIKOM MHOTO BPEMEHIH, TO
UMeTe B BUILY, UTO, 3aITyCTHB €TO0, BBl MOKETE 3aHSIThCSI YEM-TO JIPYTUM.

JlononHutenbHaa uHpopmauma

man 1 find

man 1 mv

man 1 cp

man 1 rm
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5.17. Ucnonb3oBaHue su
ANA NonyyeHusa npusuneruin root

3apava

[TosyunTts npuBUIETrUN TOOt /IJISI BBIIIOJHEHUS HEKOTOPBIX a/[IMUHUCTPATUBHBIX
3a/a4.

PewweHune

Hcnomb3oBath KOMaHy su, KOoTr/la Tpe6y€TCH TIOIYYUTDb TPUBUJIETUN root iJig aaAMu-
HUCTPUPOBAHUA CUCTEMBI!

duchess@pc:~$ su -1
Password:
root@pc:~#

Econ maposib mosib3oBaTesist root BaM HEM3BECTEH WJIM Y HETO BOOOIIE HET T1apoJis,
TO CM. perienT 5.21, 9To6bI Y3HATH, KK € MOMOIIBIO sudo HA3HAYUTD TTAPOJIh TOOt.

3asepuiuB paboTy, BBIHUTE ¥ BEPHUTECH B CBOIO KOMAHAHYIO 060JI0UKY:

root@pc:~# exit
logout
duchess@pc:~$

[TapameTp -1 HacTpamBaeT cpeiy U BBITTOTHSIET TEPEX0/l B IOMAITHIH KaTaloT TOJb-
30BareJis root. BeImosHIB KOMaHZly su 663 TTapaMeTpa -l, BBI OCTaHETEeCh CO CBOEH
Cpeioit:

duchess@pc:~$ su

Password:
root@pc:/home/duchess~#

KommeHTapuit
Brr mosxeTe TIOJTYYUTDH IPUBUJETUN JIIO6OI‘O TIO/Tb30BaTEJIA, €CJIN 3HAETE €T0 ITapOoJIb.

Komanpga su maer BaM abCOMIOTHYIO BJIACTh HAJl CUCTEMOI, 1 KayKAas 3aIlyCKaeMast
BaMU KOMaH1a Oy/leT BBIIOJHATHC ¢ IpuBuierusamu root. ITogymaiite 0 BO3MOK-
HOCTH MCIT0JIb30BaTh KoMaHAy sudo (cM. perent 5.18), kotopast obecrneurnBaer
JOTIOJTHUTEJIbHY IO GE301IaCHOCTD, HATIPUMEP 3alUTY HAPOJIsi TOOt 1 PETUCTPAIIUIO
BBITIOJTHSIEMBIX /IEVICTBUH B JKypHaJse ay/IuTa.

JlononHutenbHasa UHGopmauua

® manlsu
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5.18. MonyueHue orpaHnyeHHbIX NpuBUNEruii root
C TOMOLLbIO KOMaHAbI sudo

3agava

JlesiernpoBaTh HEKOTOPbIE a/IMUHUCTPATUBHbBIE 33/[a4M J[PYTUM T10JIb30BATENSIM, HO
OrPaHUYKTh UX HMPUBUJIETUU TaK, YTOObI OHU MOIJIA PEIlaTh TOJbKO KOHKPETHbIE
3a/laull.

PeweHune

Ncnombayiite komauay sudo. OHa Ge3omacHee, YeM su, TOCKOJIbKY HPEIOCTABIISIET
OTpaHMYEHHBIE TOTHOMOUNS T00t OMpeleJIeHHBIM MOJIb30BaTEeNSAM /LIS OTpe/ie-
JIEHHBIX 33/1a4, PETUCTPUPYET UX JEWCTBUS M KAIUPYET apoJib MOJb30BATENS HA
orpannyentoe BpeMs (110 ymosdanuio na 15 munyr). Uepes 15 MUHyT 10J1b30BaTENb
TOJKEH CHOBA BBECTH CBOM TapoJib. [1po1o/knTeTbHOCTD KaIMPOBaHNSI HACTPANBa-
ercs. Komanma sudo 3ammuiiaeT mapoJb root, ITOCKOJIbKY TT0JIb30BaTEN sudo BBOST
coOCTBEHHBIE TAPOJIH.

Hexotropbie guctpubytusb Linux, Takue kak openSUSE, agist Boinosaennst sudo
[0 YMOJTYAHUIO 3aMPAIUBAIOT TapoJib root. Cum. perent 5.22, 4to6bl y3HATD, KAK
M3MEHUTH TaKOe TOBeJIeHue.

MDaiin /etc/sudoers onpesiesisieT HACTPOMKY sudo U JIOJKEH PElaKTUPOBATHCS € TI0-
MOIIIBIO CIIeIMAIbHOM KoMaH/Ibl visudo. OHa oTKpoeT /etc/sudoers B BallleM TeK-
CTOBOM PE€JIaKTOPE I10 YMOJIYAHUTO, M BB CMOKETE IIPOCMOTPETH K OTPEJAaKTUPOBATH
HacTpoiiku. Huske rpesctaBiieH npuMep BbITTOJTHEHNS 9TOH KOMaH/IbI TI0JIb30BaTeIeM
Duchess:

duchess@pc:~$ sudo visudo
[sudo] password for duchess:

[...]
# Mo3BONUTbL NOJb30BaTeN root BbIMOAHATbL Abble KOMaHAbl
root ALL=(ALL) ALL

# Mo3BONNTL YNeHaMm rpynnbl sudo BbINONHATL NbbIe KOMaH bl
%sudo ALL=(ALL) ALL
[...]

Crpoka %sudo ALL=(ALL) ALL o3Hayaet, 4TO JI0OOH MOJH30BATENb, BKIIOYEHHBIN
B TPYIIIY sudo, TIOJydaeT MOJIHbIE TOJHOMOYMS sudo, Kak U root. 3HaK POICHTa
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YKa3bIBaeT, 4YTO %sudo — 9TO TpymIa u3 /etc/group, a He TpyIIa, HACTPOECHHA
B /etc/sudoers.

JlomycTuM, y Bac ecTh MJIAALMIKMKA agiMUHICTPAaTOp Stash, B 00s43aHHOCTH KOTOPOIO
BXOJMT YCTAHOBKA U yIaJeHHe IPOrPaMMHOI0 obecieyeHus], a Takke OOHOBJIEHIE
cucreMbl. Bbl MOJKeTe cos3aTh cucteMHyo Tpymny ais Stash. Man onpepenutsb
HAaCTPOWKU B /etc/sudoers s Stash, nmosBosigonme BuIIOAHATE 9TH 3a1aun. Ha-
CTPOIKH B CJEAYIONIEM ITPUMEpPE 0T MMoJb30BaTe 0 Stash mosHoMounst sudo st
BBITIOTHEHWS TIepPeINCcIeHHBIX KoMaH/I. /17151 onpesiesieHns MoOTHOMOUNH HYKHO yKa-
3aTb UM ITOJIB30BATEJIA, UM XOCTA JJOKAJIBHOTO KOMITBIOTEPA M CITMCOK PAa3pENIeHHbIX
KOMaH/I, Pa3/IeJICHHBIX 3AIIATbIMUA:

stash serverl = /bin/rpm, /usr/bin/yum, /usr/bin/dnf

Tereps g0OMTyCTHM, UTO BBI PEITNJIN PACITUPUTD TOTHOMOUMST Stash u JIOBEPUTH EMY,
HarpuMmep, yInpaBJjieHue CJIy>K6aMI/I. Crmcok pasperieHHbIX KOMaH/l B 9TOM CIyJae
IOJIYYUTCS CIMIIKOM JIJIMHHBIM, II09TOMY MOKHO CO3/1aTh IICEBOHUMBI /171 Ha60p0B
KOMAaH/] ¥ UCIIOJIb30BaTh B HACTPOWKAX 3TH TICEBAOHUMBI. B ciemyiomem mpumepe
orpenenseTcs IceBAOHUM SOFTWARE 11 KOMaH/, YIIpaBJIeHUs IIPOTPaMMHBIM obe-
CIleueHrEeM U IICEBIOHUM SYSTEMD /1711 KOMaH/l yIIpaBJI€HUSI CJIy>I<6aM1/I:

Cmnd_Alias SOFTWARE = /bin/rpm, /usr/bin/yum, /usr/bin/dnf

Cmnd_Alias SYSTEMD = /usr/bin/systemctl start, /usr/bin/systemctl stop,
/usr/bin/systemctl reload, /usr/bin/systemctl restart, /usr/bin/systemctl

status, /usr/bin/systemctl enable, /usr/bin/systemctl disable,
/usr/bin/systemctl mask, /usr/bin/systemctl unmask

Tenepp HacTPOIKK AJist Stash OyayT BBITJISETD TaK:

stash serverl = SOFTWARE, SYSTEMD

B daiine /etc/sudoers Takike MOXKHO OIIPEENUTD IPYIIIBI [T0JIb30BaTe el (He CB-
3aHHbIE C CHCTEMHBIMHU TPYTIIAMHU B /etc/group) U MPUCBOUTH UM HEOGXOMMBIE
HICEB/IOHMUMbI KOMAH/I;

User_Alias JRADMIN = stash, madmax

JRADMIN serverl = SOFTWARE, SYSTEMD

MozxHo onpenenuTh Host_Alias, 4yTOOBI JIaTh 10JIB30BATENI0 sudo [IpUBUJIETUN Ha
BBITIOJIHEHNE JeMCTBUI Ha HECKOJIbKNUX MalllnHaX:

Host_Alias SERVERS = serverl, server2, server3

7 3aTe€M MCIOJIb30BATh €T0 B HACTPOHKax JRADMIN:

JRADMIN SERVERS = SOFTWARE, SYSTEMD
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KommeHTapuit

Ecnu nonw3oBaresb sudo ¢ OIr'paHMYE€HHBIMUA ITPUBUJIETUAMU ITOIIBITAETCS BBIIIOJIHUTH
3alpeIeHHy 0 KOMaH/Ly, OH YBUIUT cooOieHue: Sorry, user duchess is not allowed to
execute /some/command as root on server2 (M3BunmuTe, monpzosarenio duchess me pas-
PEIIEHO BHIMTOJHATE /some/command oT UMEHH MoJIb30BaTe st root Ha server2).

He cammkom BepbTe B OrpaHUueHNE BO3MOKHOCTEH MOJIB30BATEIEH € MTOMOIITBIO
oIpeieIeHHOTO Habopa KoMaH . MHOTHE MTOBCETHEBHBIE TIPUIOKEHUST TOIEPIKHU-
BalOT BO3MOJKHOCTD TIOBBITIIEHUST IPUBUJIETHI Yyepe3 IKPaHWPOBAHUE KOMAHHOM
000I0YKH, 1 BAIlIU II0JI30BATEIM MOTYT II0JIYYUTh IIOJIHbIE IOJIHOMOoYns root. Hiske
[peJCcTaBJIeH IPUMep, Kak 9To paboTaer ¢ awk:

$ sudo awk 'BEGIN {system("/bin/bash")}'
root@client4:/home/duchess#

Temnepsb nosb3oBaTesb Duchess nmeer Bee nmosnomounst root. Huuem He npumeua-
TeJabHAS KOMaH/a less Toxke obecrednBaeT sKpaHupoBanue obomouxu. [Ipournre
baii, ncmosb3yst less, KOTOPBIi TOCTATOYHO BETNK, 4TOOBI TOTpeboBaIach pa3buBKa
Ha CTPAHUIIBI:

$ sudo less /etc/systctl.conf

#

# /etc/sysctl.conf — KOHOUIypaLMOHHbIA Galtn ANnA HACTPOWKU CUCTEMHBIX MepeMeHHbIX
# Cm. /etc/sysctl.d/ c BONONAHUTENbHbLIMU CUCTEMHbLIMA MEepPeMeHHbIMU .

# CMm. sysctl.conf (5) anA nonydyeHus AOMOAHUTENbHON WHbOPMaLUM.
/etc/sysctl.conf

BBenure !'sh, 3aTem, Kor/ia IBMEHUTCS TIPUTJIATIIEHIE K BBOJLY, BBe/IUTE whoami:

duchess@client4:~$ sudo less /etc/systctl.conf

#

# /etc/sysctl.conf — KOHPUIypaLMOHHbIA Paltn ANA HACTPOWKU CUCTEMHBIX MEepeMeHHbIX
# Cm. /etc/sysctl.d/ c BONONHWUTENBbHBIMU CUCTEMHBIMUA MEPEMEHHBIMU .

# CMm. sysctl.conf (5) AnAa nonyyeHus AOMONHUTENbHON WMHbOPMALUM.

!'sh’

duchess@client4:~$ sudo less /etc/sysctl.conf

# whoami

root

Bsenure exit, 4TOOBI BEPHYTHCS B OOBIYHYIO 000JIOUKY.

[To cBOEMY OIBITY MOTY CKa3aTh, YTO YPEIBBIYAITHO CJIOKHO OTCJAEIUTH MHOMKECTBO
MPUJIOKEHIIA, KOTOPbIE MOTYT 06€eCIIeunTh BhIX0/ U3 060m0uku. KoHTposmupoBarh
BallKX MTOJTb30BaTesielt sudo BaMm rmomoskeT journalctl (cMm. perent 20.1).

B rekoropbix auctpubyrusax Linux, takux kak Fedora, rpymina wheel 1o yMo4aHumio
SIBJISIETCS TPYTITION sudo. aryistHUTE B CBOM (haiis /etc/sudoers, 4ToObI y3HATH, KAKast
rpyIina HaCTPOEeHa B BaleM JUCTpUOyTHBe. BB MOJKETE TaKsKe CO3aTh CBOO TPYIIITY
noJib3oBarejieil sudo 1 1ath eii Joboe nMs.
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Daiin /etc/sudoers ypasJisieT IPUBIIETUSIMU TOJIBKO HA JIOKATbHOM KOMITBIOTEDE.
Bxutoyenue npyrux MaiivH, Kak B IPUMepe ¢ TICeBIOHUMOM SERVERS, TT03BOJISIET
MCTIOJIb30BATh OIUH (haiial KOH(MUTYpaAIMU Ha HECKOJIBKUX MaminHax. [pymma sudo
UTHOPUPYET JOObIE 9JIEMEHTBI, TAKHE KaK XOCTBI WJIM MOJIb30BATEIN, KOTOPBIX HET
Ha JIOKaJIbHOM KOMITbIOTEDE.

PaccMoTtpum cTpoky root ALL=(ALL) ALL u pazbepeMcst, 4TO 03HAYAIOT BCe 3Tu ALL:

® root — 10OJIe MOJIb30BaTENA, XpaHAIllee UM OTHOTO IOJIb30BaTEA, IICEBJOHNM
NI CUCTEMHYIO TPYIIY;

® ALL= — roJie XocTa. ALL B 3TOM I10JIe 03HaYaeT <000 XOCT», TAKJKE B 9TOM I10JI€
MOJKHO yKa3aTb IICEBJOHUM XOCTOB NJIM UMsI OJTHOTO XOCTa;

® (ALL) — HeoOg3aTeIbHOE 110J1e ¢ MMEeHaMMU I10JIb30BaTeIel. OsHaqaeT, YTO IIOJIb30-
BaTeJIb WJIN I10JIb30BaTEJJI MOTYT BbIIIOJIHATH KOMaH/Ibl OT UMEHU 1106010 Apyroro
TIOJIb30BaTeEJIA, YKa3aB €To;

® ALL — B 9TOM TI0JIe KOMAH/IBI O3HAYAET «JII00YI0 KOMAH/Y», 3/[ECh MOKHO TIepe-
YUCJUTD TOJBKO JIOMYCTUMbIE KOMAH/IbI.

JlononHutenbHaa uHGopmauua

® man 8 sudo

® man 5 sudoers

5.19. YBennueHue BpeMeHU KILIMPOBAHUA
napons B sudo

3apava

B GosbimHeTBe ArcTpubyTrBoB Linux KoMaHza sudo Kammmpyer naposu Ha 15 mu-
HYT 110 yMosdauuio. CIycTst 3T0 BpeMsl BaM TIPUETCS BHOBb BBECTH CBOM MAPOJIb.
Bac yromiisier Takoil yacTblil BBOJ MApOJisi, KOT/[a IPUXOAUTCS MHOTO paboTaTh,
U XOTEJIOCH OBl YBEJIMYHUTD MPOIOJIKUTETBHOCTD KAITMPOBAHMSL,

PewieHune

VzmennTe MpoAoKUTETLHOCTD KIITUPOBAHUS B (haiiie /etc/sudoers. OTKpoiiTe
€T0 JIUIs PEIAKTUPOBAHUS C TTIOMOITIIO KOMaH/IbI visudo:

$ sudo visudo
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3arem HaiiuTe cTpoky Defaults u 3azaiiTe HOBYIO POJOJIKUTENBHOCTD KIIIIH-
poBanus. B cienytomiem npumepe npooKUTEIbHOCTD KAITMPOBAHUS YBeJIMYeHa
10 60 MUHYT:

$ Defaults timestamp_timeout=60

Ecsm yecTaHOBUTD TIPOIOJIKUTENLHOCTD paBHOU 0, TO sudo GyieT 3apaiimuBarh napoJib
IIPU KaKI0M 00pallieHu K KOMaH/Ie.

Ecau 3amaTth B timestamp_timeout oTpuiiaTeabHOE YUCTO, HATTPUMEP, -1, TO MPO-
JOJIKUTETbHOCTD KAIMPOBAHUS TIAPOJIst OTPAHUYUBATHCS HE Oy /IeT.

KommeHTapuii

Katnposanue napoJieit B sudo siBJISIETCS 1TOJIE3HOM 3al[UTON OT CUTYAIUI, KOT/[A BbI
MOsKeTe 3a0bITh, 4TO paboTaeTe ¢ MPUBUIIETUSIMU TOOt HJIH OTXOUTE OT KOMITBIOTEPA
1 KTO-TO JIPYTOH MOKET 3aXOTETh PA3BJIEUbCs C BAITUM KOMITBIOTEPOM.

JlononHutenbHaa uHpopmauma

® man 8 sudo

® man 5 sudoers

5.20. Co3paHune oTAENbHbIX KOHPUTYpaLWii
AN nonb3oBateneit sudo

3apaua

OnpenenuTd pasHbie KoHGUrypanuu sudo IJIsI Pa3HBIX [OJIb30BATEIEl; HAIPUMED,
3a71aTh JLI MJIAIIKUX aJMUHICTPATOPOB APYroe BPeMsl K3LIMPOBaHKs HAPOJIs, OTJIU-
YaroIeecs OT Ballero. ¥ Bac MOKeT ObITh HacTpoeHa O0JIbIIAsI IIPOLOJIKUTENIBHOCTD
KOIINPOBAHUS, a BBI XOTUTE, YTOOBI Y MJIAIINX aIMIHICTPATOPOB IIPOAOIKNUTEND-
HOCTB ObLIa HEOOIIBIIOI.

PewweHue

OrtnesnbHbIe KOHMUTYPAITUN MOKHO CO3/IaBaTh B /etc/sudoers.d. Huke mpejicras-
JieH TipuMep onpejenennst 30-MUHYTHOTO TalilM-ayTa KANIMPOBAHUS MAPOJIsl [T
noJsibsoBaresist Stash:
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$ cd /etc/sudoers.d/
$ sudo visudo -f stash

Bsennute Defaults timestamp_timeout=30 u coxpanute daiin. [locae aToTO BHI
JIOJIKHBI YBUJIETH HOBBIN (paii:

$ sudo 1ls /etc/sudoers.d/
README stash

B daiisbl otesbabix KOH(DUTYypaluii HyKHO BBOJAUTH TOJbKO HACTPOIKU, OTJIMYA-
folecs OT HACTPOeK B /etc/sudoers.

KommeHTapwmit

C OMOIIIBIO 9TOM BO3SMOKHOCTH YOOHO YIIPABJISTH HECKOJIbKUMHU MOJIb30BATEISIMU.
BMmecTo 0HOTO GOJIBIIOTO KOH(MUTYPAIMOHHOTO (hailjia MOKHO CO3/1aTh KOPOTKIE
(haiisibl 17151 KaXK0TO TI0JIB30BATEIS.

JlononHutenbHasa uHGopmauua

® man 8 sudo

® man 5 sudoers

5.21. YnpaBneHue naponem nonb3oBatensa root

3agava

Bbl ObLIM HA3HAYEHDBI CHCTEMHBIM aJIMIHUCTPATOPOM Linux ¢ HEOrpaHUYeHHBIMU
MPUBUJIETUAME sudo, HO BaM 3a6BLTH COOBIIUTD MapoIb root WK COOBIIUIHN, HO BbI
mo3a6bLn ero. Bam TpeGyeTcs 3aaTh HOBBIH MapoIh root.

PeweHune

YTo0ObI CTATH <HACTOAIIMM» [TOJIb30BaTEJIEM rOOt, BBI3OBUTE KOMaH/Ly Su C IIOMOII[bIO
sudo:

duchess@pc:~$ sudo su -1
[sudo] password for duchess:
root@pc:~#

[Tocsie 3TOTO BBI CMOKETE BBIIIOJTHUTH KOMAH/Yy passwd U 3a/1aTh HOBBIN 11apPOJIb
root.
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KommeHTapuit

Wnorna komaHbl sudo OKa3bIBAETCSI HEIOCTATOYHO M HY>KHO BBECTHU T1apOJib root,
HarpuMep, TocJie 3arPy3KU B aBAPUITHOM PEKUME.

JlononHutenbHaa uHGopmauua

® man 8 sudo
® man 5 sudoers

® man 1 passwd

5.22. Hactpoiika sudo ana ucnonb3oBaHus
0e3 BBOAA Napons root

3agava

OpraHuszoBaTh ay TeHTU(MUKALINIO OJIb30BaTe el sudo MX COOCTBEHHBIME MTAPOJISIMU,
ecyiv Bala cuctema Linux 3anpaimmBaeT apoJib OJIb30BaTeNsd To0t, Kak B CIe/y-
IOI[EM [TPUMEPE:

$ sudo visudo
[sudo] password for root:

PewieHune

ITO MoBeAeHre HACTPOEHO 110 YMOJYaHUIO B HEKOTOPhIX AucTpubyruBax Linux,
Taknx kKak openSUSE.

Korza ipu ycranoske Ubuntu Linux 8ol HagHauaete cebst aqmuurcTparopom, Ubuntu
HACTPaMBaeT Ballly YYETHYIO 3aI1Ch, HAJIETISISI €€ HEOTPAHMYEHHBIMU TTOJTHOMOYUSAMHE
sudo, 9KBUBATIEHTHBIMHU TIOJTHOMOUFSIM TOOt, HO € MCTIOJb30BAHNEM BaIllero COOCTBEH-
Horo mapoJist. B openSUSE, HanpoTuB, KoMaH/Ia sudo HAaCTPOEHa Tak, 4To Tpedyer
BBO/IA TIaPOJIsI I€JIEBOTO MOJIb30BATEJISI, KAKOBBIM [0 YMOJYAHWIO SIBJISIETCSI TOOL.

Yto6BI HACTPOUTH KOMAHTY sudo JITTsT 3aTipoca COOCTBEHHBIX TAPOJIEH TIOJIh30BaTENel,
oTpeakTUpy#Te (haiis /etc/sudoers, 3aKOMMEHTHPOBAB CJIE/IYIOIIHE IBE CTPOKU:

duchess@pc:~$ sudo visudo
# Defaults targetpw
# ALL ALL=(ALL) ALL
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B openSUSE u Fedora cosmaiite mosib3oBatesieil sudo ¢ HEOTPAHUYEHHBIMU TTPH-
BUJIETUSIMU ToOt, 100aBUB UX B rpymiy wheel B ¢aiine /etc/group. (UTo0bI y3HATS,
KaK OrpaHUYNTH IPUBHUJIETUH MTOJIb30BaTe e, cM. perent 5.18.)

W3menenmne BCTYNUT B CUITY CPa3y MOCJE COXPaHEHUS U3MEHEHWIT 1 3aKPbITH (haiia.

KommeHTapuii

3aiuTa napoJsi Toot — rJaBHasg TPUYMHA UCIIOJIb30BAHMS sudo BMECTO su.

JlononuutenbHaa uHpopmauma

® Penenr 5.18.



[TIABA 6

Ynpasnenue pannamu
W KaTanoramu

Linux mpenocrasisier HajiekHbie 6Ga30BbIE CPECTBA JIST YIPABICHUS TOCTYTIOM
K (ailsiam 1 Katajsoram B opMe HacTpanBaeMbIx npuBuiernii. [lns Beex daiinos
1 KaTaJIoroB IO//IePKUBAETCS TPU YPOBHS BJIa/IEHUS: 110JIb30BaTe b, IPyIIa 1 BCe
OCTaJIbHbBIE; M HECKOJIBKO Pa3peleHnil s 1oCTyIa, BKIoUas YTeHue, 3al1iCh 1 Bbl-
noJiHeHue. Bol MoKeTe 3alUTUTD CBOU JIMUHBIE (DAJIBI U OIPEENSITh, KTO OyAeT
MMeTb K HUM JIOCTYTI, @ TI0JIb30BaTeNh TOOt MOKET yIIPABJISATh JOCTYTIOM K KOMaHIaM,
CIIEHAPUSIM, OOTIM W CUCTEMHBIM (haiiiam.

Jaxe npu uctosb3oBaruu 6oJiee a(hHeKTUBHBIX HHCTPYMEHTOB YITPABJIEHUS IOCTY -
oM, Takux kak SELinux uin AppArmor, Bce paBHO BasKHO 3HATH Oa30BBIE CPEICTBA
U MOHUMATh TIPUHITUAIIB UX PAOOTHIL.

B cucreme Linux Bce monb3oBaTean — K JIOAU, M CUCTEMHBIE CIyKOBI — MMEIOT
yueTHbIe 3anucu. HeKoTopbIM CUCTEMHBIM CJIy:K0aM, KaK 1 JIFO/SIM, YUYeTHbIE 3all1Ch
HEOOXOAUMbI VIS YIIPABJIEHUs IPUBUIETUSIMU.

Kasxprii daiis uMeeT Tpu ypOBHS BJIAJICHUA: BJIajieJiel], TPYIIA U BCe OCTATbHBIE
(MHOT/Ia YPOBEHD «BCe OCMAbHbLe» HA3BIBAIOT «MuUp»). Biasesnelr — aTo KOHKpETHbII
MI0JIb30BaTE b, TPYIITIA-BJIa/Iesel] — O/IHA TPYIIa, a BCe OCTAJIbHbIE — 3TO BCE, KTO
MOJKET MOJIYYUTD IOCTYT K (haiimy.

Kasknprit daiiy mmeer 1mecTh pa3penieHuii 10CTya — uyTeHne, 3alch U BBITIOJIHE-
HUe — ¥ TPHU CHEIUATbHBIX PeRuMa: sticky bit (OUT 3aKPEIIEHS], NN «JTUTKWIT>
6ur), setuid wn setgid.

Pazpemenug Ha noctyn K dailay onpeaessior, Kakue MoJab30BaTeJd MOTYT CO3-
JlaBaTh, YNTATh, PEAKTUPOBATH WU yAANATh (haiij, a TakKe KaKue 0Jb30BaTes N
MOTYT BBITIOJHATH KOMaH/bl. CTeMaibHbIe Pa3pelieHns OnpeiesioT, KTO MOXKeT
nepeMelaTh, yIaasTh WK IePeNnMEHOBBIBATH (haiijl, a TAaKKe KTO MOYKET BBITIOJTHATD
KOMaH/Iy C TIOBBIIIIEHHBIMU TTPUBUJIETUSIMHU.
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Pasperenns Ha IOCTYT K KaTaJI0Ty OMPEAEISIOT, KaKUe TT0Ib30BaTe/ N MOTYT U3Me-
HATH UM KaTaJ0Tra UJIN BXOJUTH B HETO, & TAKIKE KTO MOKET YU TATD, PEAAKTUPOBAT,
MO0ABIIATD UK YAAIATH (hallIbl 13 KaTaaora.

3anomuuTe (QyHAAMEHTAIBHBIN TPUHIUT Oe30macHoCTH Linux: Ha3HauyaliTe MUHK-
MaJIbHbIe Pa3pelieHnst, HeOOXOAUMBIE JIJIST BBITTOJHEHUST PAOOTHI.

OrpaHun4YeHuns NpuBuAerun
JTio6oit, mMeronuii pasperienue Ha ureHue (aiiia, CMOKeT ero CKOIMpoBaTh.

V Bac He HOIYYUTCS 3alPETUTD TOCTYII K BamnM (aiiiaM I10/1b30BaTeI0 Toot UIn
nosb3oBaTeaam sudo, 06/1aal0IIM J0CTATOYHBIMEU TIPUBUIETUSIMMU.

Paspenienus u Baajienne — 1o (GyHKIMHU (DAIJIOBBIX CUCTEM, U UX MOKHO OOOITH,
MIPOYNTAB COJEPKUMOE YCTPOWCTBA XpaHEeHNs U3 JIPYroro sk3emiuigpa Linux,
HanpuMmep 3arpysus Live-Bepcuio Linux co chbeMHOro HOCHTEJS WU Iiepe-
CTaBUB JKECTKUIT JINCK B APYroil KoMIbioTep. B aToM cirydae Bam moHag00sTCsA
TOJIBKO IIPaBa root B crcTeMe, K KOTOPOH BbI IIO/IKJII0YAETE YCTPONCTBO XPaHEHUS,
U He HY’KHO HUYEro 3HaTh 00 MCXOAHbBIX Biajebliax (HailioB U pasperieHusx.

IMop30BaTes b rOOt, KOTOPOTO TAKIKe HA3BIBAIOT CYIIEPIIOJIb30BATEEM, He3pa3 e bHO
ByacTByeT B cucteme Linux. OH MOXKeT /ieTlaTh TPaKTUYECKH BCe: PEMAKTHPOBATD
U yAAJISTh (haliyibl APYTUX MOTb30BATENEH, BXOAUTD B JIFOObIE KATAJIOTH H BBITTOJHSITH
Jiro6bie KoMaH b, OObIuHbIe (HEMPUBUJICTUPOBAHHBIE ) TIOTb30BaTEIN MOTYT BPEMEH-
HO MTOJTYYUTH TIOJTHOMOYHS TOOt ¢ TOMOTITBI0 KOMaH T sudo min su (cM. pettenTs 5.17

1 5.18).

Kaxzprit mosp3oBaresib nMeeT YHUKAMbHBIH UID u npuHasiexuT kKak MUHIMYM
K oftHO#1 Tpytie (eMm. pertent 5.1). Kakpiii mosib30BaTe b B rpyIIle aBTOMATHIECKH
MOJTyYaeT pa3pernieHnnst 3TON TPYTITTbL.

Yro6bI yBUIETH, KAK BCE ITO BBITJIS/INT, 3ATJITHUTE B KATAJIOT /etc, COMepPRaITiii
KOH(UTYpaIMOHHBIE (hallTbl CHCTEMBI:

$ stat --format=%a:%A:%U:%G /etc
755:drwxr-xr-x:root:root

ITa KOMaH/ia BEIBOJIUT pexcum Katajora — Habop paspeliernii — B 1ByX Gopmax:
B (hopme BochMepuuHOTro uncia (755) U B CUMBOJINYECKON dhopme (drwxr-xr-x).
ITO J1Ba PasHbIX CrocoOa BBIPAKEHUST OJIHOTO U TOTO JKe PEKUMA, KOTOPbIIl B 3TOM
IIpUMepe OIpe/iesisieT HeorPAHNYeHHble TPUBUJIETHH /IJIs1 BJIAJIENbIA KATAIOra U TOJIb-
KO BO3MOJKHOCTD BXOJIa B KATAJIOT JIJISI TPYIINbI U BCEX OCTa/IbHBIX. Peskumbl (haitios
MBI TaKKe MOAPOGHO 00CYIUM B TaHHOIT TJIaBe.

DJIeMEHT root : root — BJIajiesiel] 1 rpytia. Biazesnen u rpymina MOTyT pa3inyaThes;
HaIpuMep, KaTajuaor /etc/cups IpUHAMIEKNUT II0JIb30BATENIO root 1 rpymIe 1p.
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B ar0ii riaBe Bbl y3HaeTe O cHelMaIbHbIX peskumax: sticky bit, setuid u setgid.
Pesxumbr setuid u setgid moBbIaOT IPUBUIIETUH TTOJIB30BATEIEN U IPYIIIL /10 YPOBHST
TI0JTb30BATEJIST U TPYIIIIBI, BJIEI0MUX (haitioM, cooTBeTcTBeHHO. OHU TpeTHa3HAYEeHbI
JUIST OCOOBIX CITyYaeB U JOJGKHBI IPUMEHSITHCSI OU€Hb OCTOPOKHO, TIOCKOJIBKY TIOBBI-
IIeHre TIPUBIJIETHI TPEACTABJSET MOTEHIIMAIbHY0 YIposy OesonacHocTH. Peskmm
sticky bit He mo3BOISIET HUKOMY, KPOMe BJIAJIETbIA WK 00IaaTessT TPUBUIET I
root, yasTh, IepeMMeHOBBIBATD U IlepeMeniaTh (aiiabl B KaTasore, KOTOPbIM
OHM He BJIAJICIOT, HATIPUMED, B /tmp.

[lanee BBI y3HaeTe, Kak YIPaBJATh BIAJCHIEM U PEKIMAMHU, CO3/1aBaTh M YAAISATh
bailsibl 1 KaTasory, HacTpauBaTh IPUBUJIETUU 110 YMOJIYAHUIO, [lepe/laBaTh [IpaBa
BJIa/leHus (pailsaMu pyromy MoJib30BaTeIIo UK IPYIIIIE, 2 TAK)Ke KOIIMPOBATb, I1epe-
MellaTh U IePeUMEHOBBIBATD (aiisIbl 1 KaTaloru.

Ucnonb3oBaHue sudo

B GoJIbIIMHCTBE IPUMEPOB B 9TON IJIaBe MCIIOIb3YeTCs TIPUIJIANIeHNE K BBOLY
B ¢dopme 3HaKa JosIIapa, $, KOTOpoe yKasblBaeT HA HENPUBHUJICTHPOBAHHOTO
110J1b30BaTe . B 3aBUCUMOCTH OT YPOBHSI BalllUX IIPUBUJIETHI BaM MOJKET I10-
TpebOBATHCST UCII0IB30BaTh SUdO J1JIs1 BBIIOJIHEHUSI HEKOTOPBIX OIE€PAIUIL.

6.1. Co3gaHue $aitnoB 1 KaTanoros

3agava

OpFaHI/IBOBaTb (l)afl]lbl, IIOMECTHUB UX B KaTaJIOI'H.

PewweHue

Wcnonp3oBath KoMaHy mkdir 751 co3manus KatajaoroB. Cremyomnas KOMaHIa
CO3/IACT HOBBIH MOKATAJIOT B TEKYIIIEM KAaTaJoTe:

$ mkdir -v presentations
mkdir: created directory 'presentations’

Cosnath IByXypOBHEBOE [IEPEBO KATAJIOTOB B TEKYIIEM KaTaJlore U UCIOJIb30BATh
napameTp -p (parent — «pOJMTENb> ) [T CO3/IAHMS BMEIIAIONIETO UX KaTauora:

$ mkdir -p presentations/2020/august
mkdir: created directory 'presentations/2020'
mkdir: created directory 'presentations/2020/august’

Co3siaTh HOBBII KaTAJIOT BEPXHETO YPOBHS, YKa3aB IIyTh OTHOCUTEIHLHO KOPHS (haii-
JIOBOI#i cucremsl, /. [IJ1st 5TOro HeO6XOAUMBI IIPUBUJIEIHN TOOL:
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$ sudo mkdir -v /charts
mkdir: created directory '/charts'

OIIHOBpeMeHHO C CO3JIaHMEM KaTaJiora MOJKHO 3a/1aTh pa3perieHnA:

$ mkdir -m 0700 /home/duchess/dog-memes

Daiisibl CO3MAI0TCS TPUIOKEHUSIMHU, HATTPUMED TEKCTOBBIMU MIPOIECCOPAaMU, rpadu-
YeCKUMU PeIAKTOPAMHU U CHEIUATbHBIMI KOMAHIAMU, TAKUME Kak touch. Ona cos-
JlaeT HOBBIH MycTOl (haii:

$ touch newfile.txt

Cwm. perient 6.2, B KOTOPOM II0Ka3aHO, KaK € IIOMOIIbI0 KOMaH bl touch ObICTPO cO31aTh
naket (paiJioB /I TECTUPOBAHMS.

KommeHTapuii

Ecom Bam oTpe6oBasoch MoyyuTh BU3YaJbHOE TIPEICTABICHNE IEPEBA KATAIOTOB,
nonpobyiite komanxy tree. Kopenb (/) nepesa — BBEpXY:

$ tree -L 1/
/

— backups
F— bin

— boot
[...]

Bbl, HaBepHOe, 3aMeTHIIN, YTO JTO JIePEBO IIEPEBEPHYTO BBepX HoraMu. B peasbHOM
MUpE /lepeBbsl PacTyT CHU3Y BBEPX — OT KOPHS K BETBSIM, — HO KOMaH/ia tree 0TO-
Gpaskaet JIepeBo KaTaJoroB cBepXy BHU3. Ha To ecTh mpuunHa: Mbl OOGBIUHO YUTaEM
TEKCT CBEepPXy BHI3.

B sToM mpumepe nepeyncyaenbl TOIbKO KaTaJoT BEPXHETO YPOBHS B KOPHEBOM
karasore. C nmapameTpoM -L 2 KOMaH/Ia BBIBEIET TaKKe KAaTaJOrd BTOPOTO YPOBHH,
C ITapaMeTpoM -L 3 — TpH ypOBHA U T. 1.

JlononHutenbHaa uHpopmauma

® Perenr 6.2.
® man 1 mkdir
® man 1 touch
® man1lyes
([

man 1 tree
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6.2. bbiCTpoe co3aHKe nakeToB ¢pannos
ANA TeCTUPOBAHUA

3agava

Cosparb naxer (haiiioB /11 TECTUPOBAHUS PaspelieHuil U BOOOIIe 1151 JIOObIX APYIUX
1eJield, Korja MosKeT IMOHaZ0OUThCS MHOKECTBO (DailjIoB.

PeweHune

Wcnoap3oBaTth KoMaHy touch. Cremytomas KOMaH/Ia CO3/1ACT OJIUH ITyCTOH (haiir:

$ touch newfile.txt

A tak MmoxxHO co3iath 100 HOBBIX TTyCTHIX (haliyioB:

$ touch file{@@..99}

Ita komanja cozznact 100 HoBbIX (haiiyioB ¢ uMenamu f1le0o, filedl, file@2 u T. .
IIpu sxenanuu daiizaM MOKHO JaTh paclUIMpeHne 1 BhIOpaTh J000e JPyroe MM

$ touch test{@0..99}.doc
$ 1s

test00.doc

test@l.doc

test02.doc

[...]
ECJH/I qucJja I[O6aB]I§ITI) B Ha4YaJIO UMCHH, 9TO YIIPOCTUT UX YTIOPAAOYECHUE!

$ touch {0@@..99}test.doc
$ 1s

00test.doc

Oltest.doc

02test.doc

[...]

BricTpblii ciocob co3paTh HEMyCTOol (haill — UCoab30BaTh KOMaHy yes. B cieny-
io1eM npuMepe cosgaercs (aiin pasmepom 500 Moaiit, 3a110IHEHHbII TOBTOPS-
fonelicst CTPOKoi This is a test file:

$ yes This is a test file | head -c 500 MB > testfile.txt

Crenytomuii mpuMep neMoHcTpupyeT co3nanne 100 daitnos, Kakapiii pazMepom
1 Moaiir:
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$ for x in {01..100};
> do yes This is a test file | head -c 1IMB > $x-testfile.txt;
> done

Crucok HOBBIX (hAIOB BBIMJISANUT CIEAYIOMUM 0OPa3oM:

001-testfile.txt
002-testfile.txt
003-testfile.txt

[...]

KommeHTapuit

Komanzpl B a3TOM perienTe MO3BOJSAIOT HACTPAUBATh MeHA U pa3Mepbl (haiijios, Hy-
MepaluIio 1 TeKCT JJIs1 KOMaH/Ibl yes.

[TprMepbI B PETIenTe OTOTHSIOT YHCIa B UMEHAX (hailioB BELYIIIUMHU HYJISIMHU, YTOODI
OHM PACTIOJIOKUJIACE B BBIBOJIC KOMAH/IBI 1S B TIPABUJIBHOM TOPSIIKE. BOMBITUHCTBO
rpaduUyecKux AUCIeTYePoB (HailsioB MpaBUIbHO 06padATHIBAIOT HYMEPOBAHHbIE
nMeHa (haiiioB, HO 10 YMOJIYaHUIO KOMaH/[a 1s UCIOJb3YeT JeKCUKOorpahuiecKnii
nopsiaok. Cleayionuii mpruMep AEMOHCTPUPYET HTY 0COOEHHOCTD C INATTA30HOM
HyMepaIuu OT OJTHOM 10 TpeX nudp:

$ touch {0..150}test.doc
$ 1s -C1
Otest.doc
100test.doc
101test.doc
102test.doc
103test.doc
104test.doc
105test.doc
1lo6test.doc
107test.doc
108test.doc
109test.doc
10test.doc
1l10test.doc
11l1test.doc
112test.doc
113test.doc
114test.doc
115test.doc
ll6test.doc
117test.doc
118test.doc
119test.doc
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11ltest.doc
120test.doc
121test.doc

[...]

[Tpu ekcukorpaduueckoM yrnopsgodenuu nMeHa haiijioB MHTEPIIPETUPYIOTCS KAK
TEKCTOBBIE CTPOKH, a He KaK IeJIble UMCJIa U CUMBOJIBI, U KaKaas nudpa u Kaxaas
GyKBa CpaBHUBAETCS 110 OT/AEIBHOCTHU CJIEBa HATIPABO. AJITOPUTM JIeKCUKOTpadude-
CKolf copTupoBKH He 3HaeT, uto 10 mensbine 100,  yBepen, uto 101 caemyer 3a 100,
102 caenyer 3a 101, a 10¢ caemyer 3a 109, ocKonbKy OYKBBI CIEAYIOT 3a IH(pPaMH,
TO ecTh ¢ caemyer 3a 9.

Yr00bl N30aBUTHCS OT HTOTO HEAOCTATKA, MOYKHO 100aBUTh B YMCJIA BEAYIIUE HYJIH,
4TOOBI BCE OHM UMEJIN OANHAKOBOE KOJMYECTBO IK(P, UK BHIBECTU CIIMCOK (DailioB
¢ IIOMOLIBIO KoMaHb! 1s -v. Ona o6padaTbiBaeT yncia B uMeHax (hailloB Kak 1eJjble
4UCJIa, 2 He KaK CUMBOJIBI M, COOTBETCTBEHHO, BLIBOJIUT UMeHA (DAiiIoB B IIPaBUJILHOM
TOps/IKe.

JlononHutenbHasa uHGopmauua

® manlls
® man 1 touch

® man1lyes

6.3. OTHOCUTeNnbHbIE 1 abcontoTHbIe NYTH K pannam

3agava

IToHsITh Pa3HUILYy MEKIY OTHOCUTENbHBIMU M abCOMIOTHBIME My TSIMU K (hailaam
1 YMETb OTIPE/IEISATh CBOE TEKYIee MECTOIOJIOKeHNE B (hallioBOH cucteme.

PeweHune

AbGcouoTHbIe Iy TH K (hailaM Beerja Ha4nHAIOTCS C KOPHs, /, HaripuMmep /boot miim
/etc. OTHOCUTE/IbHBIEC TIYTHU K (haiijlaM OTKIAIBIBAIOTCA OT TEKYIIETO KaTaIora U He
MMeEIOT KOCOH uepThl B Havase. [Ipeamnonokim, Bbl HAXOAUTECH B CBOEM JIOMAITHEM
KaTajore U OH COAEPIKUT CJIEAYIONINE IIOIKATaIOT1:

madmax@client2:~$ 1s --group-directories-first
Audiobooks
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bin
Desktop
Documents
Downloads
games
Music
Pictures
Public
Templates
Videos

B atom npuMepe abCoTIOTHBIH My Th K KaTauory Audiobooks Oyzet nmets Bu/1 /home/
madmax/Audiobooks, a OTHOCUTENbHDBIN TyTh — Audiobooks. Huske mokasano, Kak ¢ 1mo-
MOILbIO KOMaH/Ibl cd MOKHO IIEPETH B 9TOT KaTaJIOT, UCIIOJAb3YsI a0COMIOTHBII 1Ty Th:

$ cd /home/madmax/Audiobooks

1 OTHOCHUTEJIbHBIN IIyTh:

$ cd Audiobooks

Karasor, B KOTOPOM BBI HAXOIUTECD, HA3BIBAETCSI TEKYTIINM PAOOUM. Y3HATH CBOI Te-
Kyl pabounii Katajior MOKHO € TOMOIIBIO KoMaH bl pwd (print working directory —
«Harne4aTaTh paboumii Katagors):

$ pwd
/home/madmax

KommeHTapuit

AGCOIIOTHBIE U OTHOCUTEJIbHBIE IYTH K (haiiiaM — 4acThlii HCTOYHMK Iy TAHUI[BI.
3allOMHUTE: €CJIU My Th K (hailly HauMHAETCsI ¢ KOCoit uepTsl (/), TO siBJsieTcst abco-
JOTHBIM. Eci He ¢ KOCco# — OTHOCUTEIBbHBIM, KOTOPBIN OTKJIAJBIBAETCS OT TEKYIIEro
pabouero karaora.

HexoTopbre mpUIoKeHnsT U KOMaH/IBI TPeOYIOT YKa3bIBaTh OTHOCUTENbHBIE MYTH;
HaIpuMep, B CIUCKAaX BKJIOUEHNS U MCKIIOUEeHUS B KOMAH/IE Psync UCIOIb3YIOTCS
IyTH K (hailyiaM, OTKIa/ibIBaeMble OTHOCUTEIBHO KOIIMPYEMbIX KaTal0TOB.

JlononHutenbHaa uHGopmauua

® man 1 pwd

® [naBa7.



180 [nasa 6. YnpasneHue Gaiinamu 1 Katanoramu

6.4. YnaneHue ¢ainos n Katanoros

3agava

3abasbl pajsu ObLIO CO3aHO MHOKECTBO (DAIJIOB M KaTaJoroB, a Telepb UX HYKHO
VAATUTD.

PewweHue

Mcrob3oBarth KOMaHLy rm (TEMOVE — <YAAJIUTD ), COOIOAst MEPBI TIPEIOCTOPOIK-
HOCTHU, — OHA C PAJIOCTBIO YJIAJUT BCE, UTO BbI €1 TIepeiafinTe, I0ATOMY TiepeiaBaiite
el TOJIbKO (DaiiJIbl M KaTaJOTH, KOTOPbIE IEHCTBUTENBHO HYKHO YIQJIUTh.

VY nranenvie eMHCTBEHHOTO (paiijia ¢ IoAPOOHBIM OTYETOM O BBIIIOIHSIEMbIX JeCTBUAX
BBITJISIIUT TaK:

$ rm -v aria.ogg
removed 'aria.ogg’

@uar -1 morpebyeT MOATBEPAUTD PENIEHIE MEPEl YAaTCHUEM:

$ rm -iv intermezzo.wav
rm: remove regular file 'intermezzo.wav'? y
removed 'intermezzo.wav'

JlobaBsbre (iiar -r (recursive — «peKypPCUBHO» ), 4TOObI yIAJIUTh KATAJIOT U Bee (hailibl
U KaTaJIoTH, cojiepsaiiuecs: B HeM. KoMOMHAIMSI TapaMeTPOB -r U -i 3aCTaBUT Bac
TTOJITBEP/INTD KAKA0E YAaIeHIE:

$ rm -rvi rehearsals

rm: descend into directory 'rehearsals'? y
rm: remove regular file 'rehearsals/brass-section'? y

[...]

Ecsm BB a6COMIOTHO YBEPEHDI B CBOEM PEHICHUN 1 HE JKeJTaeTe IMOATBEPIK/IATD KayK/10€
yaajienue, To OIlyCTUTE ITapaMeTp -i.

Cremyionasg KOMaH/Ia YAQJIAT TOJTBKO MOKATAJIOT jan:

$ rm -rv rehearsals/2020/jan

Crenylomas KoMaHa yAAJAUT KaTaJoT rehearsals U Bce ¢ailirel U KaTaaorn
B HEM:

$ rm -rv rehearsals
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B nmenax (hailsioB MOKHO HCTIOJIB30BATH TTOJICTAHOBOUHBIE (TTA0JOHHBIE) CUMBOJIBI,
HaIpuMep, YIaIuTh Bee (hailibl ¢ Onpe/ieJIeHHBIM PacIiipeHNeM MOKHO CJIEYOTTIM
06pasom:

$ rm -v *.txt
N ¢c UMeHaMU, HAYMHaIOIINMINCA C OHpeZ[eJIeHHOfI rocysie10BaTeJIbHOCTU CMUMBOJIOB:
$ rm -v aria*

Ecau rm oTkasbiBaeTcs yaanuTh (haiis uiam KaTajaor U Bl yBEePEHBI, YTO XOTUTE €r0
yIQIUTh, TO 100aBbTe mapamerp - (force — «IPUHYAUTETBHOS ).

KommeHTapuit

Komanza rm -rf / coTpeT BCio KOpHEBYIO (haiiyioByio cucteMy (KOHEUHO, €CJTU BB
obusaaere npupmierusiMu root). HeKOTopble CYUTAIOT CMEITHBIM TOCOBETOBATH HO-
BMYKaM BBITTOJTHUTH JJaHHYT0 KOMaH/y. Ha caMoM siesie 371ech HeT HUYero CMeIHoro.
3abaBHO 3aMyCTUTD €€ HA TECTOBOU MJIM HA BUPTYAJIbHON MAITUHE W TTOHAOJIIOATh,
KaK JIOJITO CHCTEMA MPOAOJIKUT paboTaTh MOCJIE 9TOTO, MOCKOJIbKY MPOIECChI B T1a-
MSITH TIPOJIOJIKAT BBITIOIHATRCS Jlaske TIOCIe TOro, Kak haiimosast cucrema Gyaer
cTepTa C JUCKa.

JlononHutenbHasa UHGopmauua

® manlrm

6.5. KonupoBaHue, nepemelleHune
U nepeMmeHoBaHune $aitNoB 1 KaTanoros

3apava

Y Bac ectb aiipl U KATaJIOTH, U HY;KHO IePeMeCTUTD (haiiibl B KaTaJIOTH, U3MEHUTD
MMeHa KaKnX-To GailioB 1 cesaTh KON,

PeweHune

Hcnomb3oBaTh KOMaHZy Cp I KOIIMPOBaHWA 1 KOMaH/Zy mv [JIA ITIEPEMEIIICHUA NI
TrepenMeHOoBaHuA.



182 [nasa 6. YnpasneHue Gaiinamu 1 Katanoramu

Huske mpejicTaBiieH mpuMep KOMUPOBaHUs JBYX (ailyioB U3 TekyIero pabouero
KaraJjora B KaTaJor ~/songs2:

$ cp -v aria.ogg solo.flac ~/songs2/
'aria.ogg' -> '/home/duchess/songs2/aria.ogg’
'solo.flac' -> '/home/duchess/songs2/solo.flac’

Tunbpa npeacTaBnseT Ball JOMaLUHUNA KaTanor

3HAK THIIBIBI (~) CIAYKUT KPATKUM IIPEJICTABJICHUEM Iy TH K BallleMy JIOMallIHe-
My KaTaJIoTy, TO €CTh B IIPHMeEpeE Bbilie ~/songs2 o3Havaet To xe, uto u /home/

duchess/songs2/.

KomupoBanue katasora co BCeM COAEPKUMBIM MOKHO BBITIOJIHUTD, 10OaBUB Mapa-
MeTp -r (recursive — «peKypcuBHO» ):

$ cp -rv ~/music/songs2 /shared/archives

ITOT PEKYPCUBHBIN TIPUMEP TTPOCTO CKOTTMPYET KATAIOT songs2 ¢ daiimamu. Ecin
106aBUTH IIapaMeTp --parents, TO KOMAaHIa COXPAHUT CTPYKTYPY POAMTEIbCKIX
kaTtanoroB. Cieayonnii IpuMep CKOMUPYET KaTaJoT songsl ¢ ero cofepKuMbIM
U COXPAHUT IIYThb duchess/music/songs2/:

$ cp -rv --parents duchess/music/songs2/ shows/

duchess -> shows/duchess

duchess/music -> shows/duchess/music

"duchess/music/songs2' -> 'shows/duchess/music/songs2’
'duchess/music/songs2/intro.flac’' -> 'shows/duchess/music/songs2/intro.flac’
"duchess/music/songs2/reprise.flac’' -> 'shows/duchess/music/songs2/reprise.flac’
"duchess/music/songs2/solo.flac' -> 'shows/duchess/music/songs2/solo.flac’

Jlpyroe cojepxuMoe Katajaoros duchess u music CKOIMPOBAHO He OyIeT — TOJIbKO
KaTaJIoT songs2 C €ro COAEPAKUMBIM.

Komania mv iepemeinaet u meperMeHoBbIBaeT aiisibl. Huske nipeicraBien npumep
repeMenienus AByxX (GaiioB B IPyTroit KaTaior:

$ mv -v aria.ogg solo.flac ~/songs2/

renamed 'aria.ogg' -> '/home/duchess/songs2/aria.ogg"’
renamed 'solo.flac' -> '/home/duchess/songs2/solo.flac’

AaTa KOMaH/la TIEPEMECTHUT KaTaJIoT B LIpyI‘Oﬁ KaTaJior:

$ mv -v ~/songs2/ ~/music/
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KommeHTapuit

Hwmxe TIpeaCTaBJICHBI HEKOTOPDBIE ITOJIE3HbIE ITapaMeTPbl KOMaH/IbI Cp:

® -a, --archive — coxpausieT Bce aTpuOyTh (hailsios, Takue Kak pa3pereHvis, Bia-
JICHE U OTMETKHU BPEMEH;

® -i, --interactive — 3ampaimBaeT NOATBEP:KICHUE, €CJIN KOITMPOBAHME TPUBECT
K 3aTUPAHUIO CYNIeCTBYONNX (haiiios;

® -u, --update — 3aTHpaET CyIIeCTBYIOINUe (DAIITBI, TOJBKO €CJIU KOMUPYeMbIii (haii
GoJtee HOBBIH. DTOT MapaMeTp TIOMOJKET COKOHOMUTD BPeMsI, KOT/a TpebyeTcs mmo-
BTOPHO CKOIUPOBATH MaKeT (DaiiioB, 4aCTh U3 KOTOPBIX He U3MEHIJIACH (rsync CIIpaB-
JigeTcst ¢ aToH 3a1auelt acheKkTHBHee, KOMUPYS TOJbKO NU3MEHEHUSsT, CM. TJIaBy 7).

KOMHH]IH mv TOK€ NMEET HECKOJIbKO ITOJIE3HBIX ITapaMETPOB:

® -i --interactive — 3ampanimBaeT MOATBEP:KIECHNE, ECJIN TTepeMelieHre TPUBeIeT
K 3aTUPAHUIO CYIIECTBYIONUX (haiiioB;

® -n, --no-clobber — npegoTBpaIaeT 3aTUPAHNE CYIECTBYIONNX (HAI0B;

® -u, --update — nepemeraet aiisbl, TOJBKO ecii OHU GoJiee HOBbIE, YeM (haiiibl
B KaTaJIore Ha3HAueH!s, UJIN €CJIM OHU ITePEMEINAIOTCS BIIEPBLIE.

NlononHutenbHasa MHGopmaums

® manlcp

® man1lmv

6.6. Hactpouka paspeLuenuit pannos
c nomoLLbo KomaHabl chmod ¢ ucnonb3oBaHuem
BOCbMEPUYHOr0 NpeAcTaBNeHns

3apava

Bor yike 3Haete, uto koMauga chmod (change mode — «u3MeHUTH peKUM») MOJI-
JIePKUBAET KaK BOCbMEPUYHOE, TAK U CUMBOJIBHOE TIPE/ICTABIEHUE Pa3PEIIeHMIT,
U XOTEJU OBI KCIOIb30BaTh BOCBMEPHYHOE TPEICTABICHNUE JIJIs YIIPABJICHUS TIPAaBaMU
Jocryna K daitimam.
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PeweHune

B crenyionux npuMepax MmokaszaHo, Kak Ha3HAYUTh Pa3JIMYHble Pa3penieHust Jis
(haiinos, ncrosb3yst BocbMepuuHOe rpejicraBienue. [lepBorit mpumep faeT 10CTyn
JUIS YTEHU U 3allUCU BJIaJIeJIbIlY Q)afma file.txt u uckmoyaer g6 JIOCTYII JIJISA
TPYIIIIbI U BCEX OCTAJIBHBIX (MUPA):

$ chmod -v 0600 file.txt
mode of 'file.txt' changed from 0644 (rw-r--r--) to 0600

Buiaziestenn haiisia cMoKeT UMTaTh U PEAAKTUPOBATH (hailil, a TakxKe yaauTh ero. Jpy-
rve MmoJib30BaTe/JIn HUIETro N3 3TOTO HE CMOTYT, JaKe IIPOYNTATh CI)afIJI, XOTA CMOTYT
BUJIETH €T0 B AucteTdepe Gaiijios.

Ecom paspemuTs uTeHme 1 3auch MUPY, TO 000 CMOXKET cesath ¢ (aiimom Bce
YTO YTOJIHO:

$ chmod 0666 file.txt

Cremytoras KOMaH/a 1aeT TOCTYII /LI YTeHUs /3anucy K dainy file. txt ero Bia-
JeJIBITY W TOJIBKO JIJTs YT€HUST TPYTITIE ¥ BCEM OCTAThHBIM:

$ chmod -v 0644 file.txt
mode of 'file.txt' changed from 0666 (rw-rw-rw-) to 0644 (rw-r--r--)

Yacro ucrosb3yercs Habop paspelieHnii, IPeAoCTaBIAIONINN BIale/Iblly 1 IPYIIIe
OJIMHAKOBBIE ITPaBa, TaKMe Kak ITpaBa Ha YTeHUe U 3al1Ch, U 3alIpelaionni 10cTyn
BCEM OCTAJIbHBIM (MUPY ):

$ chmod 0660 file.txt

Komanbl u ciieHapuu JJ0JDKHBI UMETh paspeliienue Ha Boinosinenue. Cieayioias
KOMaH/Ia /IeJlaeT CIieHapuii backup . sh BBITIOJHAEMBIM U IOCTYITHBIM 71T UTEHUS U 3a-
I CH BJIQ/IEJIBITY, BBIITOJIHAEMBIM 1 JJOCTYITHBIM JIJI YTEHU TPYIIIEe U HeJOCTYITHBIM
JULA BCEX OCTAILHDIX:

$ chmod 0750 backup.sh

B BOCHMEPUYHOM TIPEICTABJICHNUN JIOCTYITHO YETBIPE TI0JIs, HO BbI Yaiie OyjieTe uc-
M0JIb30BATD MOCJIEHNE TPU U OYeHb PEIKO — repBoe noJie. [lepBoe mose 3apesep-
BUPOBAHO JIJISI CIIEIUATbHBIX PesKUMOB (cM. pertenT 6.8).

KommeHTapwmit

B BoCbMEpUYHOM TIPEICTABICHUN UCTIOIB3YIOTCS 1esibie urcsia 0—7. B tabu. 6.1 mo-
Ka3aHbl OTHOILIEHUS MEKJLY BJIaJIe/IblIaMU 1 Pa3pelicHUsIMU.
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Ta6nuua 6.1. BocbMepuuHble 3HaueHus noneit

Pexum Bnapeney pynna OcTanbHblie
UYrenne 4 4 4
3anuco 2 2 2
Boinontxenue 1 1 1
OtcyTcTBue paspewennii 0 0 0

Y daiisa mam kaTajgora ecTb OJWH BJIANEIEI-TI0JNb30BATEIb U BJACIEI-TPYIIa.
Ocmanvnvle — 3TO BCe ocTasbHble. KaTajor uian BbIIOJHIEMbIH (haii, 10cTyI
K KOTOPBIM He OTpaHWYeH /i Beex, nMeeT peskuM 0777, a HeorpanudeHHbIN haitr —
pesxum 0666.

Eciit BBI He 3HAKOMBI ¢ TIpaBaMu J0CTyIa K (aiiiam B Linux, To BaM MOkeT ObITh
MOJIE3HO YBUJIETh UX B JIPYTOM MPeICTaBIeHNHN, Hapumep, B Tabi1. 6.2,

Ta6nuua 6.2. Paspewwenua ana gainos B Linux

7 UreHue, 3anucb, BbinoNHeHue. Katanorv otnnuaiotca ot ¢aitnos, nockonbKy AnA Beex
KaTanoros TpebyeTca yCTaHOBUTL OUT BbINONHeHNA. Bbl MoXeTe Ha3HauuTb KaTanory no6ble
pa3peLLenus, kak 1 ¢aiiny, Ho 6e3 ycTaHOBNEHHOTO 611Ta BLIMONHEHA HUKTO He CMOMeT BOITH
B Karanor (KomaHgoii cd unm B gucnetuepe aiinos). CLieHapun v ABONYHbIE KOMaHADI TOXe
LOMKHBI MMETb YCTaHOBJIEHHBIN 6UT BbINONHEHWA, UHAue OHU OyayT MHTEPNPETUPOBATLCA Kak
00bluHble daiinbl

YreHue u 3anuco
UreHue n BbINONHeHIe. 3T0 TUMYHDIA HAbOp pa3peLLeHui ANA KoMaHa
UreHue

3anucb 1 BbINOSHEHNE

[ SR S e S ¥ B« N

3anuch
1 Bbinonnenue

0 lonHoe oTcyTCTBME pa3peLueHuit

JlononHutenbHaa uHpopmauma

® man 1 chmod

® Perienr 6.8.
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6.7. HacTpoiika pa3peLueHun Katanoros
c nomoLbio KomaHabl chmod

C UICNONb30BaHUEM BOCbMEPUYHOTO
npeacTaBneHns

3agava

Br1 yixe 3HaeTe, 4TO paspenieHus s KaTaJIOTOB HACTPAWBAIOTCS WHAYE, YeM LIS
(aiisioB, 1 XoTe M GBI KCIMOIB30BATh BOCBMEPUUHOE MIPEICTABIECHUE JIJIS yIIPaBJIe-
HUS UMY,

PeweHune

B mabope pasperienmit 7151 KaTaToroB BCET/IA TOJUKEH OBITh YCTAHOBIEH GUT BbHI-
TOTHEHTIST. ITO MOJKET TIOKA3aThCST CTPAHHBIM, HO OUT, YITPABJISIONTIIT Pa3pernieHneM
HA BBIIIOJIHEHUE, [T03BOJISIET BXOJUTh' B KATAJIOT C TOMOII[HIO KOMAH/IbI cd UJIH B IUC-
netdepe haiiyios.

CJIGI[yIOH_IaSI KOMaH/Ia CO37acT KaTaJior shared:

$ sudo mkdir /shared

A 9Ta KOMaH/Ia OTKPOET JIOCTYT JIJIsl YTEHUsI /3aITUCH BJIAJIeNbIly Karasuora /shared
71 TOJIBKO JIJISI YTEHUS BCEM OCTAJIbHBIM:

$ chmod 0755 /shared

Bnazesnerr nmeeT HeoTpaHUYEHHBIE TIPABa I0CTYTIA K Katajory. ['pyIina 1 Bce ocTasib-
Hble (MUP) CMOTYT BXO/IUTD B KaTAJIOT U YMTATD (Dailyibl, HO HE CMOTYT UX PElAaKTU-
pOBaTh WJIH IOOABJIATD.

Cuemyioniag KoMaH/ia IPUMEHUT OJTHU U Te JKe Pa3pelieHns K CyIecTBYIONEeMY CO-
EePARUMOMY KaTasora 6aaroapst mapamerpy -R (recursive — «peKypCHBHO» ):

$ chmod -R 0755 /shared

Crenyioniasg KoMaH/ia OTPAHUYUT JOCTYI K KAaTaJoTy M €ro CylleCTBYIOIIEMY
COZIEPKUMOMY, Pa3peliuB ero TOJbKO BJianesbily Katamora. Daiiapl u moi-

! Tounee TOBODPS, TIOJIYYUTD CITMCOK COACPIKUMOTO KaTaJsora.
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KaTaJOoTW, HaXOAsuecs: B HeM, MOTYT IIPUHAJJIeXaTh APYTUM BJajesbilaM
U UMETD JIPYTHE Pa3pellleHus, HO OCTaHYTCS HeJJOCTYITHBIMU JIJISL TPYIIIBL U BCeX
OCTAJbHBIX (MHUPA):

$ chmod 0700 /shared

Ha npakTrike 00BIYHO UCIIOJIB3YETCsT HAOOP paspelieHnid, MPeI0CTaBISIONIIT BJa-
JIEJTBITY W TPYIIe OJIMHAKOBbIE MTPaBa, TaKMe Kak «ITeHHe-3aliCh-BhITOJTHEHUES,
1 3aIPENIaronIuil JOCTYT BCEM OCTATbHBIM:

$ chmod 0770 /shared

KommeHTapuii

[pymibl 1 KaTtajoru OTKPbIBAIOT MIMPOKKE BOZMOKHOCTH YIIPABJIEHUS JOCTYIIOM
K (haitnam. CosgaBaiiTe rpymnIbl B COOTBETCTBUY € (DYHKIIMSIME; HATIPHMED, Y PA3HBIX
IPYIII MOIYT OBITH CBOM OOIIME KaTajaoru. B 6oIbIIMHCTBE ciiydaeB He Tpebyercst
CBEPXTOHKOE PasrpaHM4eHue, 1 BO MHOTUX OPraHU3aIUsAX U UX TIOPa3IeeHIsIX
MPEANOYUTAIOT HE UCTIONb30BATh KeCTKUe orpanndernst. Kakumu Ob Y ObLI1 Bammm
11oTpeGHOCTH, cTapast KoMaH/a chmod 10-MPesKHEMY OCTAeTCsl OCHOBHBIM HHCTPYMEH-
TOM JIUIsI YIIPABJIEHUS Pa3PENIeHUsIMU Ha JOCTYTI K (hailiam.

JlononHutenbHaa uHGopmauua

® man 1 chmod

6.8. Ocobble pexkumbl ana 0cobbix cnyyaes
NCNoNb30BaHMA

3apava

YcTaHOBUTH HEKOTOPBIE Pa3pelnienus, He TMo/Iep:KuBaeMble TPAIUITMOHHBIM Ha-
GOPOM paspelieH il «BJIajleIel-rPYIIa-0CTaIbHbIEY, HAIPUMED Pa3PEInuTh HEIPH-
BUJIETHPOBAHHBIM TIOJH30BATEJSAM 3aITyCKaTh KOMAH/LY, TPEOYIONIYIO OBBITEHHBIX
MPUBUJIETHIH, 3aIUTATH (DAIJIBI B KaTaJIore, KOTOPBIN SBJSETCS COBMECTHBIM JIJIST
HECKOJIbKUX 110JIb30BaTeIeH, NN TIPUHYIUTETHHO TPUMEHUTD Ollpe/leJICHHbIE pa3-
peleHns K aiiaaM B KaTajore.
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PeweHune

3azeiicTByiiTe ocobbie peskumbl sticky bit, setuid u setgid (tab.1. 6.3). Pexkum sticky
bit npumensercs k Katamoram ¢ (ailmamu, TPUHAAIEKATIMMEI PA3HBIM MOJIb30Ba-
TeJAM, IlTO6bI HE TTO3BOJINTDH IMMOJIb30BATEJIAM IEPEMENATh, TIEPENMEHOBBIBATDH NJIN
yIAIATH (hailiIbl, KOTOPBIMH OHU HE BAAJEIOT:

$ chmod -v 1770 /home/duchess/shared
mode of '/home/duchess/shared changed from 0770 (rwxrwx---) to 1770 (rwxrwx--T)

Pesknm setuid npumMensieTest K BBITIONHAEMBIM (haiiiaM, 4T0ObI MOBBICUTD MTPUBHIIE-
TUU TI0JIb30BATEIS, 3AMyCKAIOIIEro 9TOT (aiis, 10 YPOBHS IIPUBUJIETUI BIaIe/IbIa
aitna:

$ chmod 4750 backup-script
mode of 'backup-script' changed from 0750 (rwxrw----) to 4770 (rwsrwx---)

PexuM setgid mpumensieTcst K KaTaaoram: Bce BHOBD CO3/1aBaeMbie (hailibl B 9TOM
KaTasore OYAyT MPUHAMIERKATD K TO JKe TPYTITE, 9YTO U caM OH. ITO OTIUIHBIIH
[pUeM, MTO3BOJISIIONIUI ONIPeIeINTh BEPHbIE YPOBHU BJiajieHust hailziaMmu B 001eM
KaTaJsore:

$ chmod 2770 /home/duchess/shared
mode of '/home/duchess/shared' changed from 0770 (rwxrwx---) to 2770 (rwxrws---)

PeskiM setgid Taxske MOKET TIPUMEHSITHCS K BBITIOHAEMbBIM (haiiiaM, 4To6BI USMEHUTD
adgdexTuBHYIO rpyIITy HA TPYIILY, BJIAJEIONYI0 (hailjioM.

KommeHTapwmit

Pesxumbr setgid u setuid criocoOHbBI co3maBaTh Opeln B crcteMe 6€30TMacHOCTH,
KOTOPBIMH MOTYT BOCIIOJIb30BATHCS 3JI0YMBIIIJIEHHUKN U HeGIaroHaieKnbie
nosib3oBaTeNu. VX ciielyer UCrob30BaTh, TOJIbKO KOT/IA He MOJTy9aeTcst IPUIyMaTh
6ostee Ge301acHbIN CI10cO0 OOUTHCS HKeJAeMOTO, HAIPUMED, ¢ IIPUMEHEHIEM pas-
pelenuii ist TPy uiau sudo.

PexumM setuid npuMeHseTcs: K BBIIOJHAEMbIM (aiiiaM.
PexxuM setgid nmprMeHsieTcs K KaTajJoraM 1 BbIIOJHIEMbIM (ailiaM.

Pesknum sticky bit mpumensieTcst TobKo kK kKatamoram. B a6t 6.3 mokasanst oTHOTITE-
HILST MESK/LY BIIQZIETTBI[AMU 1 Pa3PEIIeHNIMA.

CrenuanbHble PpesKUMbI MOKHO KOMOMHUPOBaTH (Tab1. 6.4).

Pesxum sticky bit (6ut 3akperuieHust, Wi «JIUIKAN» OUT) UMEET OTMKICATENbHOE
Ha3BaHUE: OUM 0ZPAHUYEHUSL BOIMONCHOCU YOALeHUsl. ITOT OUT 3arperiaeT HerpH-
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BUJICTUPOBAHHBIM TIOJIb30BATEISAM YIAIATH N IEPENMEHOBBIBATD (DAiiJI B KaTasore,
€CJIM OH He MPUHAJIECKUT UM. Bbl MOKeTe yBUIETD JiefiCTBHE JaHHOTO PeKUMa
B CBOEM KaTajiore /tmp, KOTOPBII TOCTYIEH /IS YTeHNs U 3alICH 1 COJIeP:KUT hafi-
JIBI, TIPUHA/ITEKATIIE HECKOJIBKIM TIOJTb30BaTessiM. [Tpnmenene peskima sticky bit
K 3TOMY KaTaJIoTy He TI03BOJISIET MOTb30BAaTEISIM IepeMelaTh, TePeNMEeHOBBIBATH NJTH
VIATATH (ailabl, KOTOPBIMU OHU He BJIAJICIOT, Ia’Ke eCJIN Y HUX eCTh TIpaBa Ha 3a11Ch
JI7IST HEKOTOPBIX TaKNX (hailIoB:

$ stat --format=%a:%A:%U:%G /tmp
1777 :drwxrwxrwt :root:root

Ta6nuua 6.3. BocbMepuuHble 3HaueHus noneit

Pexum CneyuanbHble Bnapeney Tpynna OctanbHble
peXumbl

YreHne 4 4 4

3anucb 2 2 2
Bbinonwxenue 1 1 1

setuid 4

setgid 2

sticky bit 1

OTcyTcTBUE pazpeLLeHuil 0 0 0 0

Ta6nuua 6.4. 3Hauenua sticky bit, setgid, setuid

Pexxum BocbmepuyHoe 3HaueHue

Bce 6utbl cbpoLueHbl 0
YctaHoBneH sticky bit 1
YcTaHoBneH setgid
YctaHoBneHbl sticky bit u setgid
YctaHoBneH setuid
Yctanosnenbi sticky bit u setuid

YctaHoBneHbl setgid u setuid

~N o B W N

YctaHoBneHbl sticky bit, setgid u setuid

Pexumy sticky bit snecey coorserctyer nudpa 1 B 1777.

Hassanue setgid pacummdposbiBaercs Kak set group user identification («ycTaHOBUTD
upeHTu(UKATOp TPYIIIbL MoJb30BaTeneii» ), a setuid — kax set user identification
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(«ycTaHOBUTH UACHTU(HUKATOP T0JIb30BaTENs» ). OHU MUCTOAB3YIOTCS ST TIOBBI-
[IEeHUS TTPUBUJIETUI TT0JIb30BATEIEN /10 YPOBHSI 110JIb30BATE ISl WU TPYIIIIbI, BJiajie-
fotitero (-eit) daitiom. Baarogaps 6uty setuid HenmpUBUIErMPOBAHHbIE TIOIB30BATEN
MOTYT UCTIOJTb30BATh KOMaH/Ty passwd /IS UI3MEHEHUST CBOMX MTapOoJIeit, Taske TPUTOM,
YTO TOJILKO TOOt MMeET MPaBO Ha 3aluCh B /etc/passwd, a BCe OCTaJIbHBIE MOTYT
TOJIBKO YUTATH €T0:

$ stat --format=%a:%A:%U:%G /usr/bin/passwd
4755: -rwsr-xr-x:root:root

ITudpa 4 B Habope paspetennii 4755 niist daiisa /usr/bin/passwd — aro 6ur setuid,
KOTOPBII 03HAYaeT, YTO KOMaH/Ia passwd, 3aIrylieHHas JoObIM [101b30BaTeieM, OyaeT
BBITIOJIHSITHCS € TIPUBUIIETUSAMU TOOL.

JlononHutenbHaa uHGopmauua

® man 1 chmod

6.9. YaaneHue ocobbix pexkumos
C NOMOLLbI0 BOCbMEPUYHOTO NpeACTaBNeHNA

3apava

Y namuth ocobbie peskUMBbI U3 Habopa pasperieHuii st daiia uim Katamiora.

PeweHune

Y nanemre 0coObIX PEKIMOB HECKOJIBKO OTJIMIAETCS OT UX YCTAHOBKH, TTOCKOJIBKY
TP HTOM TPeOYETCsT HCTOTB30BATD IOTIOTHUTENBHBIN BEYITUIT HOMb, KaK B CITEy-
I0I1IEeM TIpUMepe:

$ chmod -v 00770 backup.sh
mode of 'backup.sh' changed from 1770 (rwxrwx--T) to 0770 (rwxrwx---)

Benymmit HOb MOKHO 3aMEHUTH 3HAKOM PaBEHCTBA!

$ chmod -v =770 backup.sh
mode of 'backup.sh' changed from 1770 (rwxrwx--T) to 0770 (rwxrwx---)

NlononHutenbHas uHGopmauua

® man 1 chmod
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6.10. Hactpoiika pa3peLuenuit pannos
C nomoLLblo KomaHgbl chmod c ucnonb3oBaHnem
CUMBOJINYECKOr0 NpeaCcTaBneHNs

3apjaua

Bpl yike 3Haere, uro KoMaHaa chmod (change mode — «u3MeHUTD pesKIM» ) TIOZIEP-
JKMBAET KaK BOCbBMEPUYHOE, TaK M CUMBOJIbHOE TTPE/ICTABICHNE Pa3pelieHuH, U X0-
Tes GbI HCMOTb30BATh CUMBOJINYECKOE TTPEICTABIEHNUE JIJIST YIIPABIEHIST TPABAMH
Joctyna K daitmam.

PewieHune

CumBoJITIecKoe IpeiCTaBIeHNE CI0KHee BOCBMEPHYHOTO, M €T0 TTOBE/ICHIE 3aBUCHT
OT UCIIOJIb3yEMOTO OTIepaTopa.

[MomepskuBaroTcst TP oriepaTopa: +, — 1 =. Bbl MOKeTe UBMEHUTD PAa3pPEIIeHUs CPa3y
71 BCeX YPOBHEH BJIa/ICHUS, UCTIOIBb30BaB (hJIaT a, UJIN M0 OTAETbHOCTH, UCIIOIH30BAB
arar u st 0603HAYECHYST BIAJIENbIIA, § — TPYIIIBI K 0 — BCEX OCTATBHBIX:

® + 106aBJIsIET yKazaHHOE paspelienue B Habop;
® - yjasisieT yKazaHHoe paspeleHne 13 Habopa;

® = I[O6aBJI§IeT YKa3aHHbI€ pa3dpelI€eHUsA U YIAJIACT HEYKa3aHHbIE.

omyctim, yto daiia file.txt ZOCTYIIEH BIAJEIbILy s YTCHUS U 3AITUCH, TPYIIIE
JUUISL YTEHUST M BCEM OCTAJIBHBIM JIJISI YTEHUS, TO €CTh UMEET PEKUM -PW-1--r--:

$ stat --format=%a:%A:%U:%G file.txt
664:-rw-r--r--:stash:stash

Tpebyercst uBMEHUTH HAOOP pa3peIieHnt, YTOOBI TIOMYUUTD - PW-rW-rw-, TO €CTh [0~
GaBUTH paspelleHre Ha 3aUCh JIJIS TPYIIIBL i BCEX OCTAIbHBIX. DTO MOKHO C/IE/IaTh
CJIETYTOIUM 06Pa3oM:

$ chmod -v g+w,o+w file.txt
mode of 'file.txt' changed from 0644 (rw-r--r--) to 0666 (rw-rw-rw-)

KpOMe TOT'O, MOJKHO HCITOJIb3OBATDH IMTapaMETpP a=rw.

B crieytormem npumMepe Brraziesent dhaiira n3aMeHseT pekuM ocTyma K (aiiny file. txt
TaK, YTO OH CTAHOBUTCS IOCTYIIHBIM JIJIs YTEHUS ¥ 3AIIUCH TOJBKO BIIAIEbILY,  YTE€HBI
TPYIIIIBI 1 BCE€ OCTAJIbHBIE CMOI'YT TOJIBKO YUTATh €T0:

$ chmod -v g-w,o-w file.txt
mode of 'file.txt' changed from 0666 (rw-rw-rw-) to 0644 (rw-r--r--)
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Yacro ucnosb3yercs Habop paspelieHni, IPeA0CTaBIAIONINN BIae/Iblly 1 IPYIIIe
OJIMHAKOBBIE TIPaBa, TaKKe KaK IMpaBa Ha YTEHUE U 3aINCh, U 3aTPEIAIONIII TOCTYII
BCEM OCTAJIbHBIM (MUPY):

$ chmod -v u=rw,g=rw,o-r file.txt
mode of 'file.txt' changed from 0644 (rw-r-r--) to 0660 (rw-rw----)

Komanzpl u crienapuu J0JKHBI UIMETDh padpelienne Ha BoinosHenue. Creayonias
KOMaH 12 106aBIsteT OUT BBITOTHEH U JIJIsT BIA/IE/bIIA B CYTIECTBYIONHNI Habop pas-
perenuii:

$ chmod -v u+x file.txt
mode of 'file.sh' changed from 0660 (rw-rw----) to 0760 (rwxrw----)

Onepatop = y106HO UCIONB30BATD JIJIs 3aTUPAHUS CYIIECTBYIONUX PaspeIeHuii:

$ chmod -v u=rw,g=rw,o=r file.txt
mode of 'file.sh' changed from 0760 (rwxrw----) to 0664 (rw-rw-r--)

KommeHTapuii

CuMBoOJIMYECKOE TIPeJICTaBICHIEe pa3pelieHril B kKomane chmod oGecrieunBaer
SIBHOCTH HaMePEeHUI M IIPOCTOTY COXPAaHEHUs CYNIECTBYIONNX pa3pemieHuil. Vc-
HOJIb3YUTE OTEPATOPBI [00ABJIEHUS W yIAJEHIS Pa3pPElieHui U3 CYIIECTBYOIIETO
Habopa (Kpome orepatopa =, KOTOPBII 3aTUpaeT CyecTBYIONNI Habop) U yKaKuTe
nar u, g, o i a.

CHMBOJIITYECKOE TIPEICTABIIEHIE CIIEINATBbHO Pa3pabaThIBAIOCh /15 TIPOCTOTHI 3110~
muHaHud, r — read («uTennes ), w — write («3ammch» ) 1 x — execute («BBITIOTHEHUE )

(tabm. 6.5).

Ta6nuua 6.5. (umBonuyeckite NpeaCcTaBNEHNA pa3peLLeHmii

K read — uTeHue
w write — 3anucb
X execute — BbIMONHeHNe

CumBosueckrie 0603HaYeHUsT YPOBHEH BJIAJIEHUS TAKIKE JIETKO 3AIIOMUHAIOTCS
(tabu. 6.6).

CuMBOJIITIECKOE TTPE/ICTaBIeHE, TOM0OHO BOCBMEPUIHOMY, TIO/IEP/KIUBAET TAKIKe
crienayibHble pexkuMbl (cM. perent 6.11).
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Ta6nuua 6.6. (UMBoNNYECKIe NpeCTaBNeHna ypoBHeli BlaseHus

YpoBeHb Bnapenus 0603HaueHue

Monb3oBatenb (user) r
fpynna (group) g
Bce octanbHble (other) 0
Bce (all) a

Hwuxe MMPpEACTABJIECHO AECCATU3HAYHOC CUMBOJIMYECKOE MIPE/ICTaBJICHUE Ha60pa pa3-
peHIeHI/IfI JJIA JOMallTHETO KaTaJjiora I10Jib30BaTe 1A Duchess (MI/IHbeI 0603HaYAIOT
HEYyCTaHOBJIEHHBIE, TO €CTb OTCYTCTBYIOIIIHE, paBpeH_IEHI/IH)Z

$ stat --format=%a:%A:%U:%G /home/duchess
755 :drwxr-xr-x:duchess:duchess

CumBout d B Habope drwxr-xr-x coobraet, 4yTo ato Kartauor (directory). B Bocbme-
PHYHOM IIPEJCTABICHUN HET aHAJIOTHYHOTO 0003HAYEHNIS.

OcranbHble IEBATH CUMBOJIOB JICJISATCS HA TPU TPUA/IbI, U TPU CUMBOJIA B KaXKA0M
TpUa/ie MPEeACTaBIAOT Pa3PeIICHU [ YTeHU, 3alIUCU U BLITIOJTHEHU.

JlononHutenbHaa uHpopmauma

® man 1 chmod

6.11. Hactpoiika 0co6bix pexxumoB
C NOMOLLbI0 KoMaHAbl chmod ¢ ucnonb3oBaHuem
CMMBONNYECKOTO NPeACTaBAeHNA

3agava

YcranoButh 0coObie PEsKHUMbI ¢ IIOMOILBIO KOMaH/Ibl chmod ¢ UCII0JIb30BAHIEM CUM-
BOJIMYCCKOTO ITPEICTABICHNUS.

PewweHune

K oco6bim pesknmam otaocate sticky bit, setuid u setgid. Bee onu 3agatores B mosisax
paspetienus st BoiosHenust. (Cm. koHel mojpaszesa «KoMmmenTapuii» B perier-
Te 6.10, eciu BBI 3a0BLIM, YTO 9TO 3a IIOJISL. )
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ITpumenute pesxknm sticky bit k karasoram ¢ daiiiamu, IpUHAAIEKAIIMMU PA3HbIM
IOJIb30BATE IAM, 9TOOBI He MTO3BOINTD TOIb30BATENAM IIEPEMEINATD, TEPENMEHOBBI-
BaTh WJIN yAIATh (GailjIbl, KOTOPBIME OHU HE BJAAJEIOT:

$ chmod o+t /shared/stickydir
mode of '/shared/stickydir' changed from 0775 (rwxrwxr-x) to 1775 (rwxrwxr-t)

[TpumennTe pexnm setgid Kk katamory, 4To6bl Bce BHOBb co3/[aBaeMble (hailJibl B HEM
MPUHA/JIESKATH TOH JKe TPYIIIe, YTO U caM KaTasloT. DTO OTINIHBIH IIpHeM, TT03BOJIS-
0TI OTIPE/IESTNTE BEPHbIE YPOBHMU BIaeH st (haiiiaMu B 001IeM KaTaiore:

$ chmod -v g+s /shared
mode of '/shared' changed from 0770 (rwxrwx---) to 2770 (rwxrws---)

[TpumennTe peskiM setuid K BBITOTHAEMBIM (hailiam, 4TOObI TO3BOIUTEH HETPUBHUIIE-
THMPOBAHHBIM [10JIH30BATEJISAM BBITIOJIHATD IIPUBUIIETUPOBAHHbBIE OlIEPAIlUN:

$ chmod -v u+s backup-script
mode of 'backup-script' changed from 0755 (rwxr-xr-x) to 4755 (rwsr-xr-x)

Pesxumbt setgid u setuid MoryT cosmasars Gperiu B cucteMe 6e30MacHOCTH; CM. TTO/I-
pasaen «KomMeHTapuii», B KOTOPOM TIPUBOAUTCS IOTIOTHUTEIbHAS WHOOpMAITHS.

KommeHTapuit

PesxxuM setuid mpuMeHsieTcst K BBITTOMHSAEMbIM (aiiiam.

Pesknum setgid mpumersieTcst K KaTagoraM U BBITTOTHIEMBIM (haiimam.
Pesknm sticky bit mpumenseTest TOTBKO K KaTaJIoram.

B Tab. 6.7 mokasanbl OTHOTIEH ST MEKY BIAMETBIIAMU U PA3PENTeHUSIMI.

Ta6nuua 6.7. Bce cumBonmnueckmne 0603HaueHus pexumon

Pexxum Bnapeney Tpynna OcTanbHble
UreHne r r r

3anuco w w w
Boinontenue X X X

setuid S

setgid s

sticky bit t

Pexum sticky bit (6uT 3akpernienus, Win «JIUIKuii» OUT) UMeEeT OIICATeIbHOE Ha-
3BAHUE: OUM OZpanuerust 603moxcHocmu yoaienus. OH 3aTpeniaeT HelmPUBUIETHPO-
BaHHBIM TI0JIb30BATENISAM YIATSATh UJIN TEPEUMEHOBBIBATD (halll B KaTaIoTe, €CIM OH
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He IPUHA/IEKUT UM. Bbl MOJKeTe yBUIeTh JIeHCTBUE 3TOTO PEsKMMa B CBOEM KaTajiore
/tmp, KOTOPBIH OCTYTICH 7SI YTEHUS U 3aTIHCH ¥ COTEPKUT (QatiIbl, TpUHA/IIeKATITIe
HECKOJIbKUM TIoJb30BaTessiM. [pumenenne pexkuma sticky bit k manmomy xaramory
He TT03BOJISIET TT0IH30BATEISM IIepeMelaTh, IePeMMEHOBBIBATD WJIN YIAIATH (haliiibl,
KOTOPbIMU OHU HE BJIQ/ICIOT:

$ stat --format=%a:%A:%U:%G /tmp
1777 :drwxrwxrwt/ :root:root

Hassanue setgid pacimdposbiBaercs kak set group user identification («ycranoBuTh
upeHTU(hUKATOP IPYIIIbBI OJIb30Bareseil» ), a setuid — kak set user identification
(«ycTaHOBUTH UICHTU(UKATOP MOJIb30BaTENS> ). OHU CITYKAT /7T HOBBIIEHUS TTPU -
BUJIETHH TI0JIb30BATENEH /10 YPOBHS MOJb30BATE ISl UM TPYIIIBI, BJaiefomero (-eif)
(aitmom. Baarogapst 6ury setuid HepUBUIIETHPOBAHHBIE TIOJE30BATEN MOTYT C O~
MOIITBIO KOMAH/IbI passwd MEHSATDb CBOU MTAPOJIH, /IaKe IIPUTOM, YTO TOJIBKO root umeeT
MIPABO JIeJIaTh 3aMUCh B (hailsr /etc/passwd, a BCe OCTATbHbBIE MOTYT TOJIBKO YATATH €T0:

$ stat --format=%a:%A:%U:%G /usr/bin/passwd
4755: -rwsr-xr-x:root:root

DJIEMEHT rws B T10JIe Pa3pelieHuil IJisl BJIaJlesblla 03HAYAeT TOCTYITHOCTh (haiiia st
YTEHUS U 3aITUCH BJIAJIEBITY, a TAK)Ke /17151 BBITIOJTHEHUS BCEM MTOJIb30BaTEIAM C ITPU-
BUJICTUSIMU BJIaJleJIbIlA.

Pesxnmnt setgid u setuid MoryT cosmaBaTn Operin B crcTeme Ge3omactocti. VX cemy-
eT UCII0JIb30BATh, TOJBKO KOT/IA He TI0JIy4YaeTcst IPUayMaTh Oosee 6e301acHblii criocod
JNOOUTBCS JKeTaeMOro, HallpUMep € IIOMOIIBIO Pa3pelleH il JJIst TPYIIIL UK sudo.

JlononHutenbHaa uHGopmauua

® man 1 chmod

6.12. Hactponka paspeLueHuit gna rpynn ¢pannos
c nomoLbio KomaHabl chmod

3apava

YCTaHOBUTD OIPEIeIEHHbII HaOOP paspelieHuii cpasy /st HECKOJIbKUX (hailyios.

PewweHune

Komanna chmod noziieps;kuBaeT onepaiiuu co crmuckamu ¢aiiios. Kpome Toro, MOKHO
HCITIOJIb30BaTh KOMaHIy find 1 moicTaHOBOUHBIE (1TaGJIOHHBIE) CHMBOJIBI KOMAH/THOM
060109KH 17151 BLIGOpA (hallIoB, PEKUMBI IOCTYIA K KOTOPHIM HY/KHO U3MEHHUTD.
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Bam moxeT noHago6uTbcs KomaHga sudo

Ecan BoI yBUAUTE coobmienne Permission denied ([{octyn samnperten), To uc-
moJb3yiiTe sudo

Crenyionias KOMaH/ia IPUHUMAET CIIUCOK (hailioB, epeYrnciIeHHbIX Yyepes pobed,
1 BO BCEX YCTAHABJIUBAET PEKUM JIOCTYIIA «TOJBKO JIJIs1 YTEHUS» JIJIS BCEX:

$ chmod -v 444 filel file2 file3

YTo6bl yCTAHOBUTD PA3PEIIEHUS IS KATATIOTA W €TO CO/IEPsKUMOTO, 106aBbTe Tapa-
MeTp -R (recursive — «peKypCUBHO» ):

$ chmod -vR 755 /shared

Jliist BBIOOpPa (hailIoB MOKHO HCITOJIB30BATh [TOCTAHOBOUHBIE (11abJOHHbBIE) CUMBO-
JIBI; CITEMYIONIAsT KOMaH/a BeIGepeT Bee (hailiibl . txt B TEKYIIEM KATATOTe U C/IeaeT
WX JIOCTYTIHBIMU JIJIST YTEHUST U 3ITUCH BJIAJIEJIBILY M TOJIBKO /IS UTEHWST — TPYIIIe
U BCEM OCTAJIbHBIM:

$ chmod -v 644 *.txt

IMoxcranoBouHbIi (MaGIOHHBII) CHMBOJ MOKHO MCTIOJIB30BATh JIJIsT BHIGOPA BCEX
(haiiyioB, MMEeHa KOTOPBIX HAYMHAIOTCS C OHON 1 TOI Ke TOCTeI0BaTeTbHOCTH:

$ chmod -v 644 abcd*

Crenyioniast KoMaHja cjesiaet Bce (pailibl B TEKYIIEM KaTajore JOCTYITHbBIMU JIJIsk
UTEHUsI U 3aTMCH BJIAJICJIBITY U TPYIITIE, OCTABUB Pa3pelieHust IJist Katajora 6e3 u3-
MEHEHU:

$ find . -type f -exec chmod -v 660 {} \;

MosKHO U3BMEHUTD Pa3peNIeHnst [I7IsT BeeX (DaiIoB, TPUHAIIEKAIIX ONPEETEHHOMY
M0JIb30BATEJTIO, YKA3aB €r0 UMsI WU YUCJIOBON ueHTudukarop. MiMmenno ato jesnaer
CJIeIYIONIUI IIPUMep, HAYMHAIOIIU I ITOUCK OT KOPHs (hailioBOI CUCTEMBbI:

$ sudo find / -user madmax -exec chmod -v 660 {} \;
$ sudo find / -user 1007 -exec chmod -v 660 {} \;

KommeHTapuii
IIJIH ITIOMCKa BO BCeEX KaTaJioraX BaM HOHalIO6HTC$I TIpUBUJIETUN root.

Touka (find .) coobiaer KoMas/ie find, 4TO OHA JOJLKHA HAYATh MOUCK C TEKYIIIETO
katazora. [Ipr Heo6XOAMMOCTH TIOMCK MOJKHO HAYATh C JIIOOOTO KAaTaIora.
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-type f TpebyeT BBIIOJHSATD MOKCK TOJIBKO cpeau (paiiios.
-user MPoBepPsIeT MPUHAIIEKHOCTD (HaI0B yKa3aHHOMY TI0JIb30BATEITIO.

-exec chmod -v 660 {} \; — 9TO uyjlecHOe MAJIEHbKOE 3aKJINHAHUE, KOTOPOE OepeT
pe3yJIbTaThl OMCKA W TPUMEHsIeT K HUM KOMaH/y chmod -v 660. B aToM MecTe MOK-
HO KCIOJIB30BATh MTPAKTUYECKH JI00YI0 KOMAH/Y, KAKYIO BBl PEIIUTE TPUMEHUTD
K pe3yJibTaTaM ITOMCKA.

JlononHutenbHasa uHGopmauua

® man 1 chmod

® man1 find

6.13. HacTpoiika BnageHua daitnamm n Katanoramu
C nomoLLblo KoMaHAabl chown

3apava

CwmenuThb BJajiesibiia aiiia uin Karajiora.

PeweHune

Wcnoabsyiite koManay chown (change owner — «cMeHUTD Biazieibias ), 4T00ObI
CMEHUTH BJajienbla daitna. B mpocTeiiinem Bujie 9Ta KOMaHIa IMeET CIeLy IO
CUHTaKCHC: chown nosib308amesns :2pynna uma_gaiina. MOKHO CMEHUTH U TOJIBKO
BJIaJIeJIbI1a: chown nose306amens : umA_galina — WU TOJBKO IPYIILY: chown :2pynna
uma_gadna.

[t cMeHBI BJiajiesibIia Hy>KHBI TPUBUJIETUN TOOL:

duchess@clientl:~$ sudo chown -v madmax: song.wav
changed ownership of 'song.wav' from duchess:duchess to madmax:duchess

CwmeHa rpyIib:

$ sudo chown -v :composers song.wav
changed ownership of 'song.wav' from madmax:duchess to :composers

CMmena u BJIajieJiblia, N TPYIIIIbI:

$ sudo chown stash:stash song.wav
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KommeHTapuit

Yrob6br iepenath haiis, He MpUHAIeKAIINI BaM, BO BIJEHNe APYTOMY MOTb30Ba-
TEJTI0, HYKHBI TPUBHIIErHH T00t. CMeHa IPYTITBI MOXKET 060UTHCH 6e3 TIPUBUIIETHIT
root, eciiv haiisr IPUHAIEKUT BaM U BBl BXOJIUTE B COCTAaB 0OEUX TPYIIIL.

[Ipn cmeHe ToJbKO BiIa/esIblia IBOETOUNE MOKHO OITYCTHUTD, HO IIPU CMEHEe TPYIIITbI
JBOeTOUME 00s13aTEJIHHO IOJIKHO TIPUCYTCTBOBATD.

JlononHutenbHaa uHpopmauma

® man 1 chown

6.14. (meHa Bnagenbua ana rpynn ¢gaiinos
C nomoLblo KomaHAabl chown

3apaya

CMeHUTD BJIa/IesTbIIa IIS KaTaJaora M BCETO ero COIEPKUMOTO, I TOJBKO [T CO-
JIePAKUMOTro KaTtajora — crucka daiinos, niam pis $ailios, npuHaIeKaimx omnpe-
JIeJICHHOMY TT0JIb30BATEJIIO.

PewieHune

Komania chown roijiep>kuBaeT orneparuu co ciiuckamu ¢aiisioB. Kpome Toro, MOKHO
HCITIOJIb30BaTh KOMaHIy find 1 1oicTaHOBOUHbBIE (1IaGJIOHHBIE ) CHMBOJIBI KOMAH/THOM
060104KH U151 BBIGOPA (hailyioB, BIajeHne KOTOPIMU HYKHO H3MEHUTh.

YT0o6bI CMEHUTD BIajle/IbIla Y HECKOJIBKUX (hallJIoB OJHON KOMaHION chown, miepe-
yucsmTe 9Tu (pailiibl yepes mpobet:

$ sudo chown -v madmax:share filel file2 file3

Curenyromast KoMaHa nepeacT Bce (hailyibl ¢ paciiupeHnueM . txt, HaXOASIecs
B TEKYIIIeM KaTajiore, BO BJIaJieHe HOBO IpyTITie:

$ sudo chown -v :share *.txt

Crenyromast KOMaH/la CMEHUT BJIAJIEJIbIIA Y BceX (PaiijioB B YKA3aHHOM KaTaJore,
IIpuHaJIekKallUX YKa3aHHOMY I10J1b30BaTeJI0; 10JIb30BaTe/ell MOXKHO yKa3blBaTh
0 UMEeHAM UJTH YMCJIOBBIM UAEHTU(UKATOpAM:
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$ chown -Rv --from duchess stash /shared/compositions

$ chown -Rv --from 1001 1005 /shared/compositions

Jluist cMenbl BJajiesiblia 3a1aHHbIX (ailjIoB BO BCeil (haiiyloBOI crCcTeMe UJIU B OTIpe-
JIeJIEHHOM KaTaJoTe U ero MoKaTaIoraX UCIIoIb3yiTe KOMaHIy find:

$ sudo find / -user duchess -exec chown -v stash {} \;

$ sudo find / -user 1001 -exec chown -v 1005 {} \;

KommeHTapuit

[Tepenaua Brasenuss Bcemu hailslaMu OT OJHOTO MOJB30BATEJS IPYTOMY WU OT
OJIHOM TPYMIBI APYTOil MOKET NMPUTOUTHCS B cjydae ylaJeHusl yueTHON 3amnmcu
I0JTb30BATEJIS.

JlononHutenbHaa uHpopmauma

® man 1 chown

6.15. Hactponka paspeLueHuii o yMonyaHuio
C NOMOLLbI0 KOMaHAb! umask

3apava

DaiisTbl CO3AIOTCSA ¢ HEKOTOPBIM CTAHIAPTHBIM HAGOPOM Pa3pPeIieH i 10 YMOTIAHHUTO.
Kax 3aymaTe atu paspernienmsi?

PeweHune

PaspeliieHns Mo yMOTYAHUIO OTIPEAETsTIoTcss Mackoil umask (user file-creation mode
mask — «Macka pesKIMOB [0 YMOJTYaHUO 151 (hailioB, BHOBb CO3/[aBAEMBIX [TOJIb30BaTE-
JieM» ). Y3HaTh TEKyIIee COCTOSTHUE MAaCKU MOKHO € TIOMOIITBIO OJITHOMMEHHOI KOMaH/IbI:

$ umask
0002

Ta ke Macka B CUMBOJIMYECKOM IIPEICTABIEHIN BBIIJIIAUT CJAEAYIOIIM 00pasoM:

$ umask -S
U=rwx, g=rwx, 0=rx
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Ona ycranasiauBaer Habop paspetienuii mo ymourdannio 0775 st kataaoros u 0664
JUTs1 (DAIiIOB, TO €CTh umask «<MAaCKUPYET» JKECTKO 3a/[aHHbIE PA3PENIeHNs TI0 YMOTJa-
Huto 0777 n 0666. Oteparnio MAaCKUPOBKHU MOKHO TaK>Ke ITPe/ICTABUTH KaK OIePaIinio
BorunTanus (ynanenus paspenienus), 0777 — 0002 = 0775.

YT106BI U3MEHUTD MaCKy Ha Bp€Ms, /10 KOHIla TEKYIIETO C€aHCa, BBEAUTEC KOMaHLy
umask ¢ HOBbIM 3Ha4Ye€HUEM MaCKH, HallpuMep:

$ umask 0022

Yro6bl HOBast MacKa MCHOJIb30BAIACh MOCTOSTHHO, BCTaBbTE KOMaH/Iy umask 0022
B CBOIi (haiis ~/ . bashrc.

Macka 1o ymosruaHuio JIJIsl BCEX T0JIb30BaTesiell B crucTeMe HazHavaeTcs B hatiie
/etc/login.defs:

UMASK 022

B 1a6u1. 6.8 Bl yBUANTE HEKOTOPBIE TUIIMYHBIE 3HAYCHUST umask.

KommeHTapuii

Komanza umask saBisieTcs BCTpoeHHOI KoManzoii Bash, a He BbImosHseMoi Ipo-
TPaMMOM Tie-HuOyAb B /bin, /usr/bin uan rae-To erre.

HeKOTOpI)Ie YaCTO UCIIOJIb3yEMbIC 3HAYCHUA umask IepeyncyeHbl B TabJ1. 6.8.

Ta6bnuua 6.8. TunnuHble 3HaueHus umask

umask Karanoru Oaiinbl
0002 0775 0664
0022 0755 0644
0007 0770 0660
0077 0700 0600

JlononHutenbHaa uHpopmauma

® man 1 chmod

® JlonosHuTe bHYI0 HHGOPMAIMIO O KOMaH/e umask U IPYruX BCTPOEHHBIX KO-
Mmanzax Bash moxxno Haiiti B pasgese Shell Builtin Commands (Berpoentbie
KOMaH bl 000JI0YKK ) PYKOBOJCTBA man 1 bash.
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6.16. Co3maHune CUMBOINYECKUX U KECTKNX CCbINOK
Ha Gannbl U KaTanoru

3apava

Co3znarh ccblIKN Ha haliJibl.

PewweHune

B Linux ecTb Ba THIIA CCBLIOK: CUMBOJIMYECKHE 1 kecTKre. CUMBOINYECKIE CChLIKU
MOTYT CCBLIAThCA Ha (haliibl M KATAJIOTH, & ’KeCTKIE — TOJbKO Ha (haiJIbl.

CcebLikn 060ux Tuios coszpaiorcs koManaoii 1n (link — «cebuika»). Caenyiommas
KOMaH/Ia CO3/IaCT B TEKYIIEM KaTaJiore CHMBOJINIECKYTO CChIJIKY HAa BHEITHUIN KaTaJor
/files/userstuff:

$ 1n -s /files/userstuff stuff

31ech /files/userstuff — 970 11€J1b, & Stuff — UMA CUMBOJIMYECKOU CChLIKN. BbI MO-
JKeTe laBaTh CBOMM CChLJIKaM JI0ObIe MMeHa, IiepeMellaTh U yAaIsTh UX, He OKa3bIBast
BJMAHUSA Ha X Lesiu. [Ipy MONbITKEe OTKPHITh CUMBOJIMYECKYIO CCBLIKY OH Oyaer
BecTH cebs Moo6HO CBOEH 11N,

/Kectkue ccbuiku — ato Koy ¢aiiyios. [To ymosuanuio komana 1n co3jiaer sKect-
KUE CChLIKU:

$ 1n /files/configl.txt myconf.txt

KommeHTapuit

CuMBoOJIMYECKHE CCBIIKU MOTYT CChIIATLCS Ha (hailibl U KaTaJorH, a 5KeCTKIE CChLII-
KM — TOJIbKO Ha (atibl.

CumBonuyeckmne CCbInkm

CuMBoOJIITUECKTIE CCBTKY CCBLTAIOTCS Ha (haflyibl 1 KaTasmorn. Korza 1esib ciMBOJIIYIe-
CKOI1 CCBIJIKN y/IATIAeTCS, TIePEeMEHOBBIBACTCS UITH TIEPEMEIaeTCs, CHMBOINIeCKast
cchLIKa repectaet pabortath. B ciryuae co3nanust HOBoro (aiiia ¢ TeM ke IMEHEM, 4TO
Uy yaieHHoro ¢aiisia, CHMBOJIMYECKAs CCHLIKA BOCCTAHOBUT PabOTOCIIOCOOHOCT,
make ecau cofepkuMoe daiira 6yaer ApyriM.
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CHUMBOIMUECKHIE CCBIJTKA MOTYT TIepeceKaTh TPAHUIILI (PailIoBBIX cucTeM. Bbl MokeTe
JlasKe CO3/IaBaTh CUMBOJIMUECKUE CCBIITKHU Ha (halisTbl MM KaTaJIOTH, HEJIOCTYITHBIE TT0-
CTOSIHHO, HaTlpuMep HaxojsIrecs Ha USB-HakoruTese nin Ha cereBoM (hailjioBoM

pecypce.

CUMBOJIMYECKIE CCHIIKU HE OOHOBJISIIOTCS [TPU U3MEHEHU U 11eJin ([leperMeHOBaHNH,
HmepeMelieHNn N N yaajgeHnn). Bam HyXHO co371aBaTh HOBYIO CHMBOJUYECKYIO
CCBUIKY ¥ YIAQJISATH CTapyIo.

PaSpe]_HeHI/IH MJIN BjiaJeJiblla CUMBOJINYECKOU CCBLIKU HEJIB3ST N3MEHUTD, TOCKOJbKY
OHW 3aBUCST OT PA3PEITeHuiT MeseBOTO 00heKTA.

CumBoImYecKast CChLIKA BBITJISIIUT CJIey oM 06pa30M:

$ stat stuff

File: stuff -> /files/userstuff

Size: 4 Blocks: @ I0 Block: 4096  symbolic link
Device: 804h/2052d Inode: 877581 Links: 1
Access: (0777/1lrwxrwxrwx) Uid: ( 1000/ madmax) Gid: ( 1000/ madmax)

CrpokaFile: stuff — /files/userstuff IOKa3bIBAET I1€JIb, HA KOTOPYTO CCHIJIACTCS
CUMBOJINYECKas CChLIKA.

Tpetbst cTpOKa cOOBIIAeT, yTo ATO CUMBOJIMYecKast cebiika (symbolic link).

CumBoJI 1 B CTPOKE Access: 1rwxrwxrwx TakKe COOOIIAET, YTO ITO CUMBOJINYECKAS
CChLJIKA.

Huxe IOKa3aHO, KaK BBLITJIAJUT CUMBOJIMYECKAS CChLJIKA B BHIBO/IE KOMaH/IbI 1s:

$ 1s -1
[...]

Irwxrwxrwx 1 madmax madmax 4 Apr 26 12:42 stuff -> /files/userstuff

MecTKue ccbinku

Kaxapiii daiin yHukanabHo ugeHtuduupyercs unoexcuvim ysiom (inode), a mh-
JEKCHBIH y3eJ — 9TO TO, Ha YTO CCHLIAETCS JKeCTKAsT CCBIIKA, TO €CTh JKeCTKasI CChLII-
Ka cChlJIaeTcsT He Ha UM aiiia, a Ha MHIEKCHBIN y3es. VIHIeKCHbIe Y3JIbl MOKHO
YBU/IETH B BBIBOZIC KOMAH/IBI 1s, €CITH 3aIlyCTUTD ee ¢ TapaMeTpoM -i. B caexyiorem
puMepe HHAEKCHBIN y3es umeet Homep 1353, 1 TOT ske HOMEp UCTOJIb3YEeTCsI B TPEX
JKECTKUX CCBLITKAX:

$ 1s -1i

1353 -rw-rw-r-- 3 madmax madmax 11208 Apr 26 13:06 config.txt
1353 -rw-rw-r-- 3 madmax madmax 11208 Apr 26 13:06 config2.txt
1353 -rw-rw-r-- 3 madmax madmax 11208 Apr 26 13:06 config3.txt
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To ects Bce TPpU MHAEKCHDBIX Y3JIa YKa3bIBalOT Ha O/IUH U TOT K€ 610K JaHHbIX.

Kectkue cevrnkm ocraoTces pa6OTOCHOCO6HHMI/I BCET/1a, ITOCKOJIbKY CCbLJIAIOTCA
HENoCPEACTBEHHO Ha MH/IEKCHBIE Y3JIbl. q)aflﬂbl, Ha KOTOpPbI€ CChIJIAETCA HECKOJIBKO
JKECTKUX CCBIJIOK, MOJKHO II€peEMENIATh, IEPEMMCHOBBIBATD N PEAAKTUPOBATh, N BCE
9TH ollepalnun 6y,ZIyT OTPaKaTbCs Ha JKECTKHUX CChIJIKAX, ITOCKOJIbKY BCE€ OHU CCbhlJIa-
I0TCA Ha O/IMH 1 TOT JKe 6J10K JlaHHbIX.

g xaxnoro daiina B Linux co3naercs xectkas cepiika. Co3maBasi jKeCTKYIO
CCBLIKY, BBI (DaKTHYECKHU CO3/aeTe HOBOEe M (afisa IJist CymecTBYIoNnero 6aoxa
JITAaHHBIX.

JKecTkre cCBIIKM He MOTYT IepeceKaTh rPaHuIl GailIoBBIX CUCTEM U CYIIECTBYIOT
TOJIbKO B PaMKax O/IHOH (haiiyioBo cuctembl. Harpumep, ecsivt / 1 /home HaxoATCst
B Pa3HBIX [MICKOBBIX PA3/eJiax, TO Bbl HE CMOKETE CO3/IaTh KECTKYIO CChLIKY B /home,
CChLIAIONTYIOCS Ha haili B /.

Mo3KHO cO3/IaTh CKOJIbKO YTOTHO JKECTKUX CCBIJIOK, YKA3BIBAIOMINX HA OJIH 1 TOT K€
baitr, n [UCKOBOE TTPOCTPAHCTBO, 3aHATOE JTAHHBIMU, HA KOTOPBIE YKA3bIBAIOT 9TH
CCBLJIKH, HE MI3MEHUTCS.

CpaBHI/ITe JKECTKHE CCbIJIKM C KOITUAMM (baﬁ]IOBZ KayK/1as KOITKA 3aHMMaET CTOJIBKO JKe
MeCTa Ha INCKE, CKOJIbKO 3aHUMAECT OPUTMHAJI, KaK/lasl KOS HE3aBUCHUMa 1 KOITNH
MOJKHO OTIIPpaBUTDH KYy/la YTOJAHO.

MDaiis He yaaIsIeTest ¢ IMCKA MOJTHOCTBIO, TIOKA He OY/IyT yIaJIeHbI BCE JKECTKUE CCHLITKU
Ha Hero. YOeNUThCsI B 9TOM MOKHO € ITOMOIIBI0 KoMaH bl 1s. Hirke mokasaHo 1mpo-
NIOJUKEHVE TIPEIBIAYIETO TPUMEPa ¢ TPEMST JKECTKIMU CChITKAMU:

$ stat config3.txt

File: config3.txt

Size: 11208 Blocks: 24 IO Block: 4096  regular file
Device: 804h/2052d Inode: 1353 Links: 3

CpaBHute 3HaueHUs 1oJel File, Size u Links co 3HAYEHUSIMU ITUX XKe T10JIEH
B IIpUMepax ¢ CUMBOJIMYECKMMHU cChlikaMu. yKecTKast ceblika — OObIUHBIN (haii,
o6paT1/1Te BHUMaHUe Ha 1oJjie Links: 3. OHO MOKa3bIBaeT, 4YTO B JaHHOM cJydae ecTb
TPH JKECTKUE CChLIKHU, YKa3bIBAIOIIKME HA OJHU U Te e jgaHHbie. [Ipu ynanenun gaii-
JIa ¢ HECKOJIBKMMU JKECTKUMU CCHUIKAMU OH He YIJISIETCsI, TTIOKa He OyeT yajaeHa
TOCJIeTHSS KecTKas cchlmka. Huske mokasano, Kak MOKHO HAaWTH BCe CBSI3aHHBIE
JKEeCTKHE CCBIJIKU C ITOMOIIbI0 KOMaH/Ibl find:

$ find /etc -xdev -samefile config3.txt
./config
./config2
./config3



204 [nasa 6. YnpasneHue Gaiinamu 1 Katanoramu

CuMBOJIMYECKHE CCHLTKK TMPOKO MPUMEHSIOTCs B Linux, jkecTKue CChLTKM — Ha-
MHOTO peske. HekoTopble npuiosKeHust pe3epBHOTO KOIMUPOBAHUS 3a/IeHCTBYIOT UH-
JIEKCHBIE Y3JIbI [J1sT 0OOHAPYKeHMst 1yOnnuKaToB. B crapuay, Koria hailJioBble CHCTEMBbI
GBI HAMHOTO MEHbIIIE, HCUEPIaHKe WHAECKCHBIX Y3/I0B He OBLIO PEAKOCTHIO, U B TY
HOPY JKECTKUE CCHIIKU OBLTH TIPEANIOUTHTENbHEE, TOCKOIBKY KajkK/ast CAMBOJIMYECKast
CChLIKA IMeeT COOCTBEHHBIN MHIEKCHBIIT y3eJl,  JKeCTKUE CCLIKK UCIIOJIb3Y 0T OH
00OIIMIA MHAEKCHBII y3€I.

Y3HaTh KOJMYECTBO MHEKCHBIX y3JI0B B (baﬁﬂOBOﬁ CHUCTEME U CKOJIbKO N3 HUX 3a-
HATO, MOKHO C TIOMOTI[bIO KOMaH/IbI du:

$ df -i /dev/sda4d

Filesystem Inodes IUsed IFree IUse% Mounted on
/dev/sda4d 384061120 389965 383671155 1% /home

C 1 % 3aHATBIX MH/IEKCHBIX y3JIOB A HECKOPO MCYEPIIA0 UX.

JlononHutenbHaa uH$popmauus

® man1lls

6.17. CokpbiTie (aiinos 1 KaTanoros

3apaya

CKprTb HEKOTOPbIE KaTaJ0Ir'n 1 (baﬁ]lbl, YTOOBI HUKTO HE yBujzeds nx.

PewieHune

YT06bl CKPBITH (Gailibl OT MOCTOPOHHETO B3TJIsIIa, IOMECTUTE WX HA YCTPOUCTBO
XpaHeHUs, JOCTYIIHOE TOJIbKO BaM.

Y1061 yMEHBLUIUTH OECIOPSAIOK B AKceTdepe (hailioB, UCIIONb3YITe (ailivl ¢ ume-
HAMU, HAYUHATOWUMUCS, ¢ MOYuKH. Y Bac y:Ke ecTb Takue (aiiibl. [Tounure HaCTPOHKyY
Show hidden files (ITokasbiBaTh CKPBITHIE (haliabl) B cBOEM auciieTdepe (hailjioB Wn
WCTIONTb3YHTe KOMAH/Y 1s ¢ TapaMeTpoM -a:

$ 1s -a

Audiobooks
.bash_history
.bash_logout
.bashrc
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bin

.bogofilter
.cache
Calibre-Library
cat-memes

.cddb

.cert

JlobaBiieHre TOYKM B HAYAI0 UMEHH JII060T0 (haiiia esraeT ero CKPBITBIM, XOTsI Ha
CaMOM JIeJie OH He CKPBIBAETCSI, 2 TPOCTO UTHOPUPYETCS, TIOKA BBl CAMU He 3aXOTUTE
€r0 YBUJIETh. ITOT IPUEM UCIIOIb3YETCs B OCHOBHOM B JIOMAIIHUX KATAIOTaX M0JIb-
30Batesieil, YT0Obl YMEHBIIUTH HECTIOPSI/IOK 32 CYET COKPBITHS KOH(MUTYPAIIMOHHBIX
(daitzos. ITO camble 0ObIYHBIE (DAiIbI, KOTOPBIE MOKHO PEJAKTUPOBATh, YAAJIATH
U BBITIOJTHATD ¢ HUMU JIPYTH€ ONePaIlnu.

KommeHTapwmit

O6paTute BHUMaHUe Ha OJMHAPHBIE W IBOIHbIE TOUKH B Havyase criucka (aiiios.
Ojia TovKa MpeICTaBIISeT TEKYIU KaTajior, a 1se — poauTeabckuii. [Tompobyiite
nepeaarb ux komanze cd. [locse nepBoii KOMaH/bI BBl OCTaHETECh B TEKYIIEM KaTa-
Jiore, a rocJjie BTOPOH mepeiieTe B POAUTENIbCKUM:

stash@client4:~$ cd .
stash@client4:~$

stash@client4:~$ cd ..
stash@client4:/home$

BoinostauTe KoMauay cd 6e3 mapaMeTpoB, YT0ObI BEPHYTHCS B CBOU JJOMAIIHUN Ka-
TaJior, Wi cd -, 4T00BI BEPHYTHCS B ITPEABIAYIIUI KaTaJIoT.

JlononHutenbHasa uHGopmauua

JonomauTenpyio nHGOPMALIIO 0 KOMaHAe cd 1 IPYTHUX BCTPOEHHBIX KoManzax Bash
MoskHO HaiiTh B paszesie Shell Builtin Commands (Berpoentbie koMaHbl 060104-
K1) PyKOBOZICTBa man 1 bash.



[MABA 7

Pe3epBHOe KonupoBaHue
N BOCCTAaHOBJIGHNE C MOMOLLbIO
KOMaHJ rsync u cp

Bcem n3BecTHO, HACKOJIBKO BasKHO JI€NIaTh CBOEBPEMEHHbIE pe3epBHbIE KOTTH (hailioB
U TIEPUOJIMYECKU TIPOBEPSITD UX, YTOOBI YBUIETH, MOKHO JIU BOCCTAHOBUTD (hailyibl U3
pesepsroii koruu. Ho kak aTo ciesnats B Linux? He BosHyiiTech, pesepBHOe KOIN-
poBanue 1 BoccTaHoBseHue (aiiyios B LinuX BbITOMIHAIOTCS JIETKO U IIPOCTO, & CAMU
pe3epBHbIE KOIMK HECJI0KHO HAWTH 1 BOCCTAHOBUTD.

ITonesno nmeth Tmapy USB-HaKOHI/ITeHGﬁ, 4TOOBI TIOTIPAKTUKOBATHCA C KOMaHIaMH,
OMMICAHHBIMU B 9TOH rjaaBe, U co3JaTb HECKOJIbKO KaTaJIOTOB, 3alIOJTHEHHBIX Cl)afl]la-
MU, KOTOpbI€, KaK IIpeaIojaraeTcAa, He JOJIKHBI OBITh IIOTEPAHDBI HU B KOEM CJrydae.

Mbur 6yz[eM HCIIOJIb30BaTb KOMaH/bI rsync 1 cp. O6e aBIAI0TCS BasKHBIMU NHCTPY-
MEHTaMU B LiHUX, 1 Bbl MOJKETE PACCUUTHIBATDH, YTO OHN 6y,ZIYT AOCTYITHBI BCeEr/ia.

Komamma cp Bxonut B maker GNU coreutils, KOTOpBIit 110 yMOTYaHUIO yCTaHABIH-
BAETCST MOUYTH BO Beex aucTpubyTtruBax Linux. OHa npepHazHAYEHA JJIsT TIPOCTOTO
KompoBanus. Ee MoxkeT 0Kka3aThCs BIIOJIHE OCTATOYHO JI7IST PETYJISIPHOTO CO3/IAHNS
pe3epBHBIX KOTIHH.

Komanna rsync — addekTuBHbBIN MHCTPYMEHT /17151 Tiepeiaun haitnos. Ee ocHoBHas
1[eJTb — CMHXPOHU3UPOBATH Be (ailmoBbie cucTeMbl. [Ipu ncnonab3oBanuu aToi
KOMAaHJIbI JIJI1 PE3€PBHOTO KOMUPOBAHUS MOXKHO 00€CTIeYNTh CUHXPOHU3AIUIO JIO-
KaJbHBIX (haiiyioB ¢ haiiiaMu Ha BallleM yCTPONCTBE /IJIsI PE3ePBHOT0 KOITMPOBAHUSI.
Omna pa6oraer 6b1CTPO U 3P GHEKTUBHO, MTOCKONBKY MEPeIaeT TOIbKO N3MEHEHUS
B daiiax. B oTanume oT MHOTUX TIPOTPaMM PE3ePBHOTO KOTMPOBAHIS, KOTOPBIE
HPENSTCTBYIOT yAaJIEHNIO 4ero Obl TO HU OBLIO, Fsync CIIOCOOHA OTPA3KUTh yAaJCHUST
(baitioB B pesepBHOU KoTMN. Birarogapst CBOMM BO3MOKHOCTSIM 9Ta KOMaH/Ia CIMTa-
€TCsT MPEANOUTHTETHHBIM HHCTPYMEHTOM JIJIsT OOHOBJICHUSI M 3ePKAJIMPOBAHUS [0~
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MAIITHUX KaTaJIoTOB TI0JIb30BaTeel, caiito, perosutopues GIT u apyrux 601bmmx
U CJIOKHBIX JIepeBbeB KaTaloroB ¢ (aiimaMn.

Ectb B2 criocoba uemosib3oBaTh KOMaHIy rsync B ceTr: uepes SSH, st ayreHTI (M-
IIIPOBAHHOTO BXO/a B CUCTEMY U Tlepeiaun (DAiiioB, NI ITyTeM 3aIyCKa B PEsKUMe
nemona. [Tpu pabore yepe3 SSH Heo6X0MMO, YTOGB! TTOTB30BATETN MIMEJTH YYETHBIE
3alCH Ha KayKI0H MaliuHe, K KOTOPOH OHU COGUPAoTCst 06paliarhest uepes rsync.
B cayyae, korga kKomMaHa 3aycKaeTcsl B PeKUMe J1eMOHA, MOXKHO HCII0JIb30BaTh
BCTPOEHHBIE METO/IBI Ay TEHTU(UKAIIHN JIJIST YITPABJIEHUST IOCTYIIOM, TI09TOMY MOJIh30-
BaTeJIsIM He HY KHbI yUeTHbIE 3aITUCH Ha cepBepe rsync. PexiM ieMoHa XOpOoIIio ojxo-
JIAT JIJIs1 OPTaHU3AIMK CepBepa Pe3epBHOTO KOITMPOBAHUSA B JIOKAJIbHOU cetu. JlocTym
yepes HeHaJlesKHble ceTr Hebe3omaceH, eciiu He ucnoab3osaTh VPN (eM. riasy 13).

Ha xakoMm ycTpoiicTBe TIpeAouTUTEThHEE XPAHUTD Pe3ePBHbBIE KOTTMHU? JTO 3aBU-
cut ot Bamux norpebrocreit. S npeamnounrao USB-nakonureau, Korja pedb Uaer
0 Pe3epBHOM KOTMPOBaHUU (hAJIOB OJHOTO ToJib30BaTess. [Ipeanosoxmm, y Bac
eCTh HaCTOJIbHBII KoMIIbloTep ¢ Linux, HOyTOYK, manmier u cMaptdon. Cosmaiite
pesepBHYyIo KotHio Tesehona u ranmiera Ha 11K, a 3aTem ciemaiite pesepBHYIO KO-
nuio [TK Ha skectkoMm pncke, nogkmouaeMom Kk USB. CBepxBaskHbie (hailibl MOKHO
OTIIPABUTD B CETEBYIO CIYKOY PE3EPBHOIO KOIMPOBAHISL.

Jl71s1 pe3epBHOTO KOMUpPOBaHus (ailsloB HECKOIBKIX IT0Jb30BATEIEN XOPOIINM
pelreHeM MOJKeT OBITh IEHTPAIBHBIN CepBep PE3EPBHOTO KOMMPOBAHNUS — JI060IT
KoMmmbioTep ¢ Linux ma 60pTy.

YuureiBaiiTe MPOAOIKATETHHOCTh XpaHEHUS Pe3epBHBIX KomHii. C T PpOBBIMH HO-
CUTEJISIMU HEJTh35 PACCUUTHIBATD HA JIOJITOBEYHOCTD, TOCKOJIBKY, /IaKe €CJIU HOCUTETTh
(xectxuit nuck, USB-nakonurens, CD/DVD) noxuser no yaca X, HeT HUKaKNUX
rapaHTHii, 4YTO MHCTPYMEHTBHI [IJIs €I0 YTEHUsT COXpaHsITcst. MeHsoTest 06opynoBanme
u popMmathel (hailyioB. Y Bac COXpaHUIACh BO3MOXKHOCTb YNTATh AUCKETHI? A IIOMHUTE
ZIP-mckn? A Kak HacdeT TeX CTapblX apXMBOB ¢ JokyMentamu Microsoft Word
u PowerPoint? Vmes daiiibl B hopMaTax ¢ OTKPLITBIM UCXOAHBIM KOJOM, BCET/IA
MOKHO HaliTu criocob ux BoccTaHoBuTh., C mporpuerapHbiMi (hopMaTaMu BCe Ha-
MHOTO Xy’K€, TOCKOJIbKY TPOU3BOMTENb MOKET PENTUTD TTPEKPATUTH MX TOIIEPKKY.

Bymara 7o cux mop ocraeTcsi Y4eMITHOHOM TIO JIOJITOBEYHOCTU XPAHEHWSI, M 9TOT
(axT cseryeT yuuTHIBATh, IPHHUMAST PEIIeHIe O COXPAHEHUHN BaXKHBIX JOKYMEHTOB
n dororpacduii.

Yro6bl yBETUYUTH JIOJITOBEYHOCTh PE3EPBHBIX KOMWIT «B IH(pe», 3ammanupyiire
HEPUOANYECKUI IEPEHOC aDXUBOB HA HOBBIE HOCUTEJIN, BO3MOKHO, C IPUMEHEHUEM
HOBBIX KOMaH/I 1 B HOBBIX (popMaTtax. A Kak HacueT pe3epBHOI0 KOIIMPOBAHUS CAMOTO
pesepsroro cepsepa? [la 6e3 mpobsem! HacTpoiika yaneHHOTO 3epKajia rSync st
PE3epBHOTO KOMMPOBAHUS PE3EPBHBIX KO — PacIPOCTPaHEHHAS CTPATET N, €CIIN
WHTEPHET-COEAMHEHNE JOCTATOYHO HAZEKHO /I Tepeiayl MaCCUBHOTO TpaduKa.
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Ho nipexxzie ueM co3maBaThb MaCCUBHYIO MH(MPACTPYKTYPY PE3€PBHOTO KOTTMPOBAHMS,
MOjiyMaiiTe, CKOJIbKO YPOBHEN H30BITOYHOCTH BaM HYKHO HA caMOM JieJie. BHelHue
XPaHUJIUIIA PE3EPBHBIX KON — CTPAXOBKA OT KaTaCTPO(bI B BallleM BBIYUCIUTEIb-
HOM 11eHTpe. PoJib TaKOTO BHENTHEro XpaHUJINIIa MOKeT UTPATh yIaJeHHbIN cepBep
PE3epBHOTO KOIMPOBAHUS B BallleM BBIYMCIUTENIBHOM IIEHTPE, KOTOPLIH KOHTPO-
JIUPYETCST BAMU, WJIU B BBIYMCIUTETHHOM IIEHTPE APYyra. ITO TaKKe MOXKET OBITH
apeHI0BAHHBII cepBep B KOMMEPYECKOM IIeHTpe 06paboTKu gaHHbIX. MOKeT ObITb,
BaM XBaTUT ¥ PETYJSAPHOTO cOHpOca MTaHHBIX HA BHENTHUN JKECTKHUI MCK, KOTOPBIi
3areM nomernaercsa B 6aHKOBCKUi ceiid. Ho, mOMUMO pe3epBHOTO KOTIMPOBAHUS,
HoyMaiiTe TaK/Ke 0 BOCCTAHOBJICHUU: HACKOJIBKO OBICTPO MOKHO HOJIYYUTh JOCTYII
K Pe3epBHBIM KOMUAM?

Bcerga nmomuute: 11e1b pe3epBHOIO KOIUPOBAHUSA — goccmanogienue. Peryisapuo
MPOBEPSIIiTE CBOYM Pe3epBHbIE KOTUH, YTOOBI HE Y3HATH Ha COOCTBEHHOM OIIBITE, YTO
Balll METO/[ pe3ePBHOI0 KOITMPOBAHUSI HUKY/1a HEe TOJIUTCS.

B rekymieit tiaBe BbI y3HaeTe o mpoctoM KonmpoBanun Ha USB-nakonuresnu ¢ mo-
MOIIbI0 cp. HEKOTOPBIM MOIb30BATEISIM 3TOTO HOJIEE UM JIOCTATOTHO.

BoJiblast yacTh rjiaBbl HOCBsIIIEHA IPUMEHEHII0 KOMAH/IbI rsync st ObICTPOro 1 a(h-
(bextuBHOTO KOTTMpOBaHMs. KoMaHIy rsync MOKHO UCITOJTb30BATH JIJIsT PE3EPBHOTO
KOMUpoBaHus (hailToB HA JJOKAJIbHBIE HOCUTEJN WA HA YIAJIE€HHbIE CePBEPbI. 371eCh
BbI y3HaeTe, Kakue (ailjibl jkeaTeIbHO KOIIMPOBATh, KaK HACTPOUTH BHIGOD (ailios,
COXPaHUTh TIPaBa J0CTyNa K (aiijlaM 1 UX BpeMeHHble METKH, CO3/1aTh CEPBEP pe-
3ePBHOTO KOITUPOBAHUS TSYNC JIJIST HECKOJBKIX TT0JIb30BaTEeH U KaK 06€301acuTh
pe3epBHOE KOTTMPOBAHUE HA Y/IaJIEHHBIHN CepBep.

71.1. Bbi6op ¢ainoB ana pesepsHOro KoNnMpoBaHUsA

3apava

OrnpenennTh, 1715 Kakux (GailaoB caeayeT co3aBaTh pesepBHbie Ko, HyxHO 1
KOIMPOBATh Kakne-To cucteMHuble (haiiyibl? HyskHO J1m KonmupoBaTh Bce CBOM JIMUYHbBIE
daitnb? Ectb sin paiisibl, 1718 KOTOPBIX He UMEET CMbICTIA CO3/I1aBaTh PE3EPBHbIE
Komun?

PeweHune

JIr060ii (haiisr, KOTOPbIil JKATKO MOTEPSITh, — 3TO (haliil, 3aC/Ty KBTI BHUMaHUSI
B CMBICJIE PE3EPBHOIO KOMMPOBAHUS. ITO MOI'YT ObITh U BaIllU JIMUHbIe (DalijIbl, U CH-
cTeMHble. Pe3epBHOE KOMMPOBAHIME CUCTEMHBIX (DailJIOB, TAKUX KAaK KOMAaH/IbI, TIPU-
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JIOKEHUA 1 6I/I6JII/IOTCKI/I, €Ba JIN CTOUT MMPOMN3BO/INTD, TIOCKOJIbKY UX BCET/Ia MOYKHO
3arpy3uTb U IEPEYCTaHOBUTD.

PesepBHOTO KOTUPOBAHMS 3aCTY;KIUBAIOT KATAJIOTH, CO/lePsKaIiie KOH(MUTYPATTHOH-
Hble (ailyibl; daitibl ¢ gaHHbIME BeO-, FTP- 11 104TOBBIX cepBepoB; (ailjibl KypHa-
JIOB; IPUJIOKEHMUS], yCTAHOBJIEHHbIE B HECTaHAaPTHbIE KaTaJ0I; U 001I[1e KaTaJlorH,
TaKWe Kak:

® /boot/grub, ecau B HEM CoOJepyKaTCs HeCTaHapTHbBIE (l)afmbl, TaKne Kak TeMbl,
(onoBbIE 1/1306pa>1<eH1/151 i pudThI;

/etc, cofepKaInii cicTeMHble KOH(MUTYpaITMOHHbIE (haliJIbr;
/home, BKJIIOUAIOTIUIA JINYHbIE (haJIbl TI0JIb30BATEIEI;

® /mnt, copepsKaiuii BpeMeHHbIe TOUKU MOHTHPOBaHUS (hailioBbix crcteM. Korm-
pyiiTe 9TOT KaTaJor, eCJii y BAC €CTh TOYKU MOHTUPOBAHMUST, KOTOPBIE XOTEIOCH ObI
COXPaHUTD;

® /opt, XpaHANUHN JUEH3MOHHOE WJIN IPYTOe TIPOTPAMMHOE obecrieyenue, KOoTOpoe
He yCTaHaBJIMBaeTCs CTaHAapPTHBIM c110coboM;

® /root, cojepsKaruii TuaHbie hailibl MOJab30BATESA TOOL;
® /srv, BKJIIOYaoNuii ganmubie Be6-, ftp- u rsync-cepsepos;

® /tmp, cojiepsKAIHii BpeMEHHBIE JaHHbIE, KOTOPbIE aBTOMATHYECKU OOHOBJISIOTCSI
WTH Y IATSIIOTCST TI0 Mepe HeobxoauMocTu. OTaenbHble TaHHbIe B /tmp XPaHSATCS
MOCTOSIHHO, HAIIpuMep (aiijibl, CO3/IaHHbIe TT0JIb30BATEISAMU UM CUCTEMHBIMU
cayROaMM, T JITTST HUX TOKe CTEIYET CO3/IaBaTh Pe3ePBHbIE KOTIN;

® /var, XpaHAIWHI caMble Pa3Hble TUIIBI IAHHBIX, TAKKe KakK (DaiIbl >KypHAJIOB, TT0-
YTOBBIE APXUBBI, 33JIaHKsI CTON ¥ IAHHBIE CUCTEMHBIX CJIYKO, XOTs GOJIBITUHCTBO
MCTPUOYTUBOB TEPEIIN HA UCTIOJIB30BAHUE /SPV B CHCTEMHBIX CJIY/KOaX.

Ecmm ¥y Bac €CTb KaKHue-To O6H_[I/Ie KaTaJioru, HeCTaHZapTHbIEe KOMaH/Ibl 1 CIIEHapnu,
Jmo0bIe (1)aI>'IJIbI C IaHHbIMU WUJIX KaTaJIOT'H, HE [IEPEYNCJIEHHBIE BBIIIE, TO KOHI/IpyfITe nx.

[IceBmodaitmoBbie cuctemMsbl /proc, /sys 1 /dev CyIIECTBYIOT TOJIBKO B OTIEPATUBHOMN
HaMSTH, U UX HE CJIeyeT KOIUPOBATb.

/media npejHasHaueH /711 MOHTUPOBAHUSI ChbeMHBIX HOCUTeJeil 1 yIrpaBJisieTcs
CUCTEMOH, II09TOMY €r0 TOXKe He cJlelyeT KOIlMpoBaTh. Eciu Bbl Bpy4Hylo co3jlaeTe
TOYKW MOHTUPOBAHMA B /media, TO /1711 9TOH 11eJ11 JIydlile UCTIOIb30BaTh KaTalor /mnt.

Bazbl maHHbIX HE ciefyeT KOMMPOBATh C MOMOIIBIO TPOCTBIX MHCTPYMEHTOB, I10-
CKOJIBKY JIJIST CO3/IAaHUST PE3E€PBHBIX KOIHIA a3 ITAHHBIX 1 BOCCTAHOBJIEHUS M3 HUX €CTh
crienuaIbHble YTUIIUTHI U TIpotiey pbl. VIcromb3yiiTe 9T HHCTPYMEHTHI. [IpuMepamn
Taknx 6a3 JaHHBIX MOTYT caykuTh PostrgreSQL, MariaDB u MySQL.
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BocctaHoBneHue ns pe3epBHbIX Konwui

Hexkoropbie daiisibl He 10JKHBI BOCCTAHABINBATHCS U3 PE3EPBHBIX KON (CM. pe-
nent 7.2).

CaMbIii TIPOCTOI Iy Th — KOTIMPOBATH BCE TIOPSIJL, €CITH Ballle XPAHUJIUIIE PE3EPBHbIX
KOIUI JIOCTaTOUHO BEJIUKO JIJIst 9TOT0. KpoMe TOro, MOKHO MOUTH 110 TIyTH TOHKON
HACTPOWKN M COCTABUTbH CITUCOK (PAHIIOB 7151 KOMUPOBAHUS WU NCKIJIIOYEHUI (CM. pe-
nentel 7.8 u 7.9).

KommeHTapuit

Hocurenn gaHubIX ceifuac HACTOJBKO JIEIIEBBI, UTO BaM, BO3MOKHO, He TPUETCS
3a60TUTEHCsT 06 9KOHOMUM MecTa. Ho eciTi Bbl BBIHYK/IEHBI YUUTHIBATH OTPAHITIEHIIST
XPaHWJIHIIA, CM. PEIIETTEI B ATOH TJIaBe, OMUCHIBAIOITIE BEIGOD (hailioB.

JlononHutenbHaa uHGopmauua

® Cranmaprras uepapxust aitnoBoii cuctemsr (https://oreil.ly/y1pls).

7.2. Bbibop daiinoB ana BOCCTaHOBAEHUA
13 pe3epBHON Konuu

3apgaua

Bur pemnJin BOCCTAaHOBUTD (baﬁ]lbl n3 pesepBHoﬁ KON 1 XOTUTE Y3HATDH, KaKne
(baﬁ]lbl HE CjIelyeT BOCCTaHaBJ/JIMNBATbD.

PeweHune

Hexotopbie aifinbr, B 3aBUCHMOCTH OT 06CTOSITETBCTB, HE CIEyeT BOCCTAHABIMBAT.
He BoccranassiuBaiiTe daiis /etc/fstab nocsie nepeycranoBku Linux (oH coepskuT
HAaCTPOMKN MOHTUPOBAHUS CcTaTndecknX (hailmoBbIx cucteM). Kaxk/pril pas, Kormaa
ycraHasiuBaeTcs Linux, Bce daiiioBble CHCTEMBI TTIOJTYYaIOT HOBbIE YHUBEPCAJIbHBIE
yuukasibuble ugenTuduraropsl (Universal Unique Identifier, UUID), mostomy oHu
He Oy/IyT OMO3HAHBI U YCTaHOBKA 3aBEPIINTCS ONTHOKOIA.

ByibTe 0CTOPOKHBI, BOCCTaHABIUBAs JTI0OBIE (Dalliibl u3 /etc uiu (hailib ¢ UMeHaMH,
HAYMHAIONIMMUCS ¢ TOYKN (Harpumep, /home/ . config uim /home/.local), B cBoeM
noMmaiiHeM Katasore. Ecoii Bl BoccTanaBmBaeTe (hailiibl M3 pe3epBHOM KOMUY Cpas3y
MOCJIE YCTAHOBKHY JAPYTOTO AUCTPUOYTUBA WJIH IPYTON BEPCUH TOTO JKe AUCTPUOYTHBA
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Linux, TO MOTYT BO3HUKHYTH TIPOGJIEMBI ¢ HECOBMECTUMOCTBIO B TTAPAMETPaX KOH-
dburypannn nam pacronoxenus ¢aiinos. BocctanapampaiiTe UX 110 0ZHOMY, YTOOBI
MOJKHO OBLTIO GBICTPO OOHAPYKUTH JIFOObBIE TPOOTIEMBI.

NlononHutenbHas uHdopmauua

® [asal.

7.3. llpocTenwinit metoz Co34aHNA IOKaNbHON
pe3epBHOI Konuu

3apava

BoisicHuTh caMbIil TIPOCTO# ¥ JIeTKUH ctocob PETYISIPHOTO CO3/IaHNsT PE3EPBHBIX
KOIUI Ha JJOKJIbHOM 3arioMuHaromieM ycrporictse USB.

PewweHue

O6parutech k mpocroMy Konuposatuto. Kymure cebe xopommii skectkuii auck USB
(nsm aemky). ogakmounTe ero u ucnosb3yiite aucteTyep haiaoB 175 KOMUPO-
Banus. Jlerko, 6LICTPO, 6e3 CYeTHI, 1a 1 BOCCTAHOBUTD (hailJIbl U3 TaKOi pe3epBHOI
KOTIUU O4YeHb pocTo. Vi mpuberaure K KoMatjie cp (CM. perent 7.4).

KommeHTapuii

ITpocroe KOMMpOBaHKE MII0X0 MACIITAGUPYETCS, HO JIJIsl HEKOTOPBIX YCTPOUCTB, TAKUX
KaK [epcoHAIbHBIN KOMIIbIOTED, HOYTOYK 1 TesiedhoH, ero GoJee 4eM J0CTaTOYHO.
Camoe TJ1aBHOE — He 3a0bIBaTh PETYJISIPHO JIe/IaTh PE3ePBHbIE KOMUH, TIPOBEPSITH BO3-
MOSKHOCTH BOCCTaHOBJICHUs (DAlIOB U3 TAKUX PE3EPBHBIX KOIHIi U He HECTIOKOUTHCS
O TOM, He CJTUIIKOM JI BbI 3aHY/THBI.

Panblie pesepBHOe KonupoBatue ObLI0 OoJiee CJI0KHOI 3a1a4eid, TOCKOJIbKY YCTPOii-
CTBa XPaHEHUSI CTOMJIN JIOPOTO U IIPOrPaMMbl PE3EPBHOIO KOIMPOBAHUA UCIIOJIb30-
BaJIM MHOKECTBO XUTPOYMHBIX YJIOBOK /IJIs1 9KOHOMUU MecTa. Ternepb BIIOJIHE MOXKHO
KyIUTh BHeIHWi skecTkuil quck USB 3.0 eMKOCTBIO B ITapy TepabailT MeHee 4eM 3a
200 nonnapos.

JlononHutenbHaa uH$popmauma

® manlcp
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7.4. ABTOMaTM3aLunsa co3aaHnA NOKaNbHON
pe3epBHOI Konuu

3apava

Bam TIOHPAaBUJIOCH C TIOMOMIBIO ITPOCTOTO ITprEMa KOIMMPOBAHNA CO3/IaBaTh PE3E€PBHBIC
konnu Ha BHemrHeM USB-nakomnuresne u TEIepb XOTEJIOCh OBl AaBTOMATHU3NPOBATDH
ITOT IIpoliecc.

PewweHune
WcnoabayiiTe KoMaHLy cp 1 crontab /IJ1st IJIaHUPOBAHUS PE3ePBHOTO KOITMPOBAHUSI.

Daitaer 1 KaTaJ0ru JJUIA Pe3E€PBHOTO KOTIMPOBAHUA MOKHO TEPEUYUCTIUTD IIPAMO
B KOMaH/I€ cp, pa3/ieJidd nx HpO6eJIaMI/IZ

duchess@pc:~$ cp -auv Pictures/cat-desk.jpg Pictures/cat-chair.png \
~/cat-pics /media/duchess/2tbdisk/backups/

Cuenyioniast KoMaH/a CKOIIMPYET BeCh JOMaIIHUN KaTasior mojib3oBaTesst Duchess
B KaTaJior backups Ha BHemmHeM USB-HakomnuTese ¢ uMmeHeMm 2tbdisk:

duchess@pc:~$ cp -auv ~ /media/duchess/2tbdisk/backups/

Omna coszacr kartajuor /media/duchess/2tbdisk/backups/duchess/ Ha ycTpoiicTBe
PEe3epBHOIO KOIIUPOBAHUS.

A TaK MOKHO CKOIIMPOBATDb CO/IEPKUMOE KaTayIora, HEe KOIMMPYA CaM KaTaJIor:

duchess@pc:~$% cp -auv /home/duchess/* /media/duchess/2tbdisk/backups/

Huske nipesictaBien npuMep cosanus 3aaHust B cron, KOTopoe Oy/eT co3aBaTh
pesepBHbBIE KOTIMK 110 Bedyepam B 22:30:

duchess@pc:~$ crontab -e
# m h dom mon dow command
30 22 * * * /bin/cp -au /home/duchess /media/duchess/2tbdisk/backups/

KommeHTapuit

YT06bl COXpaHUTH aTPUOYTHI (haiijia, TaKue Kak IpaBo COOCTBEHHOCTH U paspeliie-
HUs, 0THOPMATUPYUTE AUCK /IJISI pe3ePBHBIX KON B (hailioBo# cucTeMe, KOTopas
nopepxkuBaer Takue arpuOyThl, Hanpumep Ext4, XFS uau Btrfs (cm. rimasy 11).
@Daiinossie cuctembl FAT He moepKBaoOT TipaBa cOGCTBEHHOCTH UM Pas3pe-
HIeHUs.
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Orpeienute, CKOJIHKO BPEMEHU TIOTPeOYETCsI 1JIs1 PE3EPBHOTO KOMUPOBaHwst. EcJii 510
3aiiMeT 60JIbIIe BPEMEHM, YeM 3aILIAHMPOBAHHBII HHTEPBAJL, TO CrON 3aIlyCTUT CIIE/Y-
[o1Ilee PE3ePBHOE KOMMPOBAHHUE 110 PACIIMCAHIIO, U TOT/Ia MOTYT BOSHUKHY Th ITPOOJIEMBIL.

ITepBbiil 3amyck 3aHUMaeT OOJIbIE BCETO BPEMEHM, TIOCKOJIbKY Bee (Dail/ibl HOBBIE,
[Mocmemyioniie ceanchl Pe3ePBHOTO KOMTUPOBAHUSI OYIYT BBITOTHIATHCS OBICTpEE,
TaK Kak Oy/yT KOTIMPOBATHCS TOJBKO HOBbIE (hailyibl 1 (hailsibl ¢ GoJjiee HOBBIMU OT-
MEeTKaM¥ BPEMEHM.

Tunbna (~) — 3TO COKpallleHHOe Mpe/cTaBlIeHne yTU K JIOMalllHEMY KaTaJoTy
TEKYIIErO MOJIb30BaTEJIA, TO €CTh B IJAHHOM PEIENTe TUJIb/A IIPEACTABIACT KaTaJlor
/home/duchess.

3Be3ziouka B /home/duchess/* o3navaet «Bce (haiiyibl B /home/duchess», HO He BKJIIO-
JaeT caM KaTasaor /home/duchess.

[TapameTpsl -a, -u 1 -v KOMaH/Ibl Cp O3HAYAIOT:

® -3, --archive — PeKyPCUBHO KOMUPOBATH (hailJIbl ¢ COXpAHEHUEM BCEX aTPUOYTOB:
PeKIMa, BJIAJICHUsI, OTMETOK BPEMEHU U JAPYTUX JIOTOJTHUTEIBHBIX aTPUOYTOB;

-u, --update — KOIIMPOBATHb TOJIbKO U3MEHUBIINECA U HOBbIE (bal';UIbI;

-V, --verbose — BBbIBOJIUTDH COO6H.I6HI/IH B IIpOIIecCe KOMMPOBaHMA, TIOMOTAIONINe
BHU/IETH, KaK ITPOTEKAECT IIPOIECC KOITMPOBaAHW .

Huxe TIpeaCTaBJIEHDI €€ HECKOJIbKO ITOJIE3HBIX ITapaMeTPOB:

® -R, -r — PEKypPCUBHO; UCTIOJB3YHTE ITOT MAPAMETP /It KOMMMPOBAHUS KaTaJIOTOB,
KOT/Ia He IIPUMEHSIETCSI [TapaMeTp -a, KOTOPBII rapaHTHPYeT COXPAHHOCTh aTpuoy-
TOB (haiina, a -R, -r — HeT. Maitnossie cuctembl FAT 1 exFAT He momnepKBaioT
aTpuOyTHI (hailIoB, IOITOMY UCIIOAL3YITE -R, -r P pabOTE ¢ HUMU;

® --parents — cO37a€T OTCYTCTBYIOIINE POAUTEIbCKIE KaTalOoT! Ha yCTpOIL/,ICTBe
U PE3EPBHOTIO KOIMMPOBaHUA;

® -x,--one-file-system — IpeAOTBPAIIAET PEKYPCUBHBII 00XO APYTHX IMCKOBbIX
Pas/esioB 1 CMOHTHUPOBAHHBIX CeTeBbIX (haitioBbix cucteM. Harpumep, ecsin y Bac
cMoHTHpoBaH 061muii Tom NFS, To, BO3MOKHO, BbI He 3aX0THUTE J100ABJIATH €ro
B PE3ePBHYIO KOIIUIO.

Bouabimacro auctpubyTusos Linux montupyior USB-ycrpoiictBa B /run/media
usm /media. CaMbriil ipocToit criocob HaiiTu myTh Kk USB-HakonuTe o — 3arjstoy Th
B aicrietdep (aioB UK NCI0JIb30BaTh KOMaHIy 1sblk:

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

[...]

sd 8:16 0 1.8T 0 disk

Lsdb1 8:17 @ 1.5T 0 part /media/duchess/backups
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JlononHutenbHaa uHGopmauua

@ Perent 3.7, B KOTOPOM OIMUCHIBAETCS TIJIAHUPOBIIUK 33/[AHUI CTON.
® man 1 crontab

® manlcp

71.5. Ucnonb3oBaHue KomaHAbl rsync
ANA CO31aHNA NOKANbHOM
pe3epBHOIl Konuu

3apaya

OpranusoBarb co3/ianue pesepBHbIX Kot Ha USB-nakomuTee v ;keCTKOM JIuC-
ke USB, HO JKeJaTesIbHO MCIOIb30BaTh 4T0-TO HoJiee ObIcTpoe U 3 (HEKTUBHOE, YeM
npocrast Komauga cp. BarobaBok HysKeH IPocToii criocod BoccTaHoBieHus (ailioB
C TIOMOIIIBIO CTAHAPTHBIX HHCTPYMEHTOB Linux, To ecTh Ge3 CrenuaabHOro mpo-
IPaMMHOTO 00eCIIeYeH s,

PeweHune

Wcnonbayiite komanay rsync. OHa obeciieunBaeT CHHXPOHU3AINIO (GailJIOBBIX CH-
cTeM, KaK JIOKaJIbHBIX, TAK U YAAJIEHHBIX. ITO ObICTPBII 1 9 (hEKTUBHBII HHCTPYMEHT,
MOCKOJIBKY TIepeiaeT TOJbKO N3MeHEeHUs B (haiijlaX U MO3BOJISET BOCCTAHABJINBATD
(alisrbl ¢ TOMOTIBIO caMoil cebst, KOMAHIBI ¢p, AUcTIeTYepa GailyioB uim JrbOTo JApy-
TOTO MHCTPYMEHTA KOTTMPOBAHNS, KOTOPBIH BBI ITPEIIIOYNTAETE.

Crenyionuii mpuMep MOKa3bIBaeT, KakK CO3/aTh PE3ePBHYIO KOTHUIO JTOMAITHETO
karasora. CHavyasia yKaskuTe HCXOAHBIN KaTajior, TO eCTh TOT, KOTOPbIN Tpedyercst
CKOIIMPOBAaTh, & 3aTeM KaTaJIOT JIJIsl pe3epBHOI Konuu. B aToM mpumepe KOupy-
eTcs JoMalllHUi Karasor rnojab3osaTesnss Duchess na USB-nakonurenb ¢ uMeHeM
2tbdisk:

duchess@pc:~$ rsync -av ~ /media/duchess/2tbdisk/
sending incremental file list

duchess/

duchess/Documents/

duchess/Downloads/

duchess/Music/

[...]
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sent 27,708,209 bytes received 20,948 bytes 11,091,662.80 bytes/sec
total size is 785,103,770,793 speedup is 28,313.29

MoskHO yKkazaTb fBa u GoJjiee KaTajora /s Hepefadyd B Pe3EPBHYIO KOIIUIO, IIepe-
YICJIUB UX Yepe3 Ipobelr:

duchess@pc:~$ rsync -av ~/arias ~/overtures /media/duchess/2tbdisk/duchess/

Y1061 BOCCTAHOBUTD (Dail/ibl U3 PE3EPBHON KOIIMH, 10CTATOYHO IIOMEHSITH MECTAMK
UCXO/HBIN 1 KOHEYHDBIN KaTaJIOTU:

duchess@pc:~$ rsync -av /media/duchess/2tbdisk/duchess/arias /home/duchess/

BesomacHo mpoTecTHpoBaTh KOMaHIy rsync 6e3 KOMUpoBaHus (GailioB MOKHO, 10-
GaBUB MapameTp --dry-run:

duchess@pc:~$ rsync -av --dry-run \
~/Music/scores ~/Music/woodwinds /media/duchess/2tbdisk/duchess/

Ecau xakme-To datinbr 6y11yT YAQJIEHbI 13 UCXOJHOI0 KaTaJjIora, TO rsync He yAaluT
UX M3 PE3EPBHOI KOMUU, HO 00 9TOM MOKHO SIBHO IIOIPOCHUTD, 100aBUB HapaMeTp
--delete:

duchess@pc:~$ rsync -av --delete /home/duchess /media/duchess/2tbdisk/

KommeHTapuii

Tunbpa (~) — 3TO COKpalleHHOe Tpe/CTaBIeHNe YT K IOMAIlIHEMY KaTaJjoTy
TEKYIIEro 110JIb30BaTeJid, TO €CTh B JAHHOM PellelTe TUIb/Ja IIPeCTaBIsgeT KaTaJaor
/home/duchess.

B mpumepax KoMaH I ¢ pa3phiBaMi CTPOKU UCTIOTB3YeTCsT oOpaTHast kocast uepta (\),
yKa3bIBalollas, YTo KOMaH/ia IPOJI0JIKAeTCs Ha cJaeayiolneil crpoke. Bol MoxkeTe
CKOIIMPOBATh BCIO KOMaH/y ¢ 0OpaTHOI KOCOI 4epTOi, ¥ OHa J0JKHA BbITOJHUTHCS
MIPaBUJIBHO.

Ecim Ha BanieM KOMITbIOTEPE CMOHTHUPOBAHBI ceTeBbIe (haliJIOBbIE CUCTEMBI, TAKHE
kak NFS uau Samba, To ucnonbsyiite mapamerp -x, 4To0bl KOIUPOBATh TOJIBKO
(aiisrel 3 JTOKaNMbHOU (hailioBoil cuctembl, 63 PeKyPCUBHOTO 00X0/1a YIaJeHHBIX
(baitmoBBIX cuCTEM.

ITpu pobasieHnn Kocoii yepThl B KoHIle ~/ (/home/duchess/) OyaeT KOIMPOBATHCS
TOJIBKO COJlepsKUMOe KaTasiora duchess/, HO He caM OH, B pe3yJbTaTe I10Jy4UuTCs
Habop ¢aiinos /media/duchess/2tbdisk/[paiiser]. Ecim omycTUTh KOCYIO 4epTy
B KOHIIe, TO (baiiybl u3 /home/duchess OyayT CKOIIMPOBAHbI BMECTE C KATAaJOIOM
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duchess u nostyuutcst: /media/duchess/2tbdisk/duchess/[¢aiins]. 3aBepiiaoras
KOCas 4yepTa UMeeT 3HaYeHIE TOIbKO 7SI ICXOHOTO KaTaJIora 1 He MMeeT 3HAUYCHIA
JUIA TIEJIEBOTO.

He pacctpauBaiitTech, eciii BaM TPUIETCA CUMTATDh HA MAJbIIaX WU BBITIOTHITH
MHOTO TECTOBBIX TIPOTOHOB, YTOOBI TIOHSTH, Kak BejeT cebsl 3aBepliaiiast Kocast
yepra, — BCe MPOXOIAT yepes a10. Kocyro uepTy B KOHIE MOKHO IIPEACTaBJIATH cebe
KaK HeOOIBbIIoM 3a00D, KOTOPBIH He TI03BOJISIET HCXOHOMY KaTalory IPOCKOJIb3HY Th
B PE3EPBHYIO KOIHIO.

[TapameTpsl -a 1 -v KOMaH/IBI rsync 03HAYaIoT cJIeyiolee:

® -a, --archive — COXpaHUTb PEKUM, OTMETKI BPEMEHH, Pa3peieHus], aTpuOyThl
BJI/IEHUS 1 BBIIIOJHUTDH KOIIMPOBAHUE PEKYPCUBHO. JTOT I1apaMeTp JeicTByeT
o106H0 HaboPy MapaMeTpoB -rlptgoD, KOTOPBIE 3aCTaBJSAIOT rsync KOMPOBATH
PEKYPCHUBHO, KOIIMPOBATb CUMBOJIMYECKUE CCLIIKU, COXPAHATD Pa3pellieHusl, co-
XPaHATH BPEMsT TIOCJIEIHET0 U3MeHeHusT (haiiia, COXPaHsaTh aTpubyThl BJIAICHISI
1 KOTIMPOBATh CHelMasbHble (Dailibl, Takue Kak Gaiiibl yCTpOHCTB;

® -v, --verbose — BbBIBOJ/IUTH COO6H_[8HI/IH, IoMoraromue BUA€ETb, KaK IIPpOTEKaeT
Tporiecc.

Hwmxe IIpeaCTaBJICHBI €€ HECKOJBbKO ITOJIE3HBIX ITapaMETPOB:

® -q, --quiet — MOJABUTH BBHIBOJ JIOOBIX COOOLIEHMIT, KpOME co00MIeH1iT 00 O1I6-
Kax;

® --progress — II0Ka3bIBaTh HH(OPMAIIMIO O ITpoliecce Mepeaun Kaxaoro daiiia;

® -A, --als — coXpaHATb ciucKu ynpasieHus gocrynom (Access Control List,
ACL);

® -X, --xattrs — COXpaHsITh JAOTOJHUTEIbHBIE aTPUOYTHI (hailIoB (xattrs).

Nwmena Bammx Gailios, KOHEYHO, GYYT OTINYATHCS OT MPUBEICHHDBIX B TPUMEPaX.
2tbdisk — aTO MeTKa (ailTOBON CHUCTEMBI, CO3/[aHHas TT0JIb30BaTesreM (CM. pe-
nent 9.4), — coxpamenne ot 2 terabyte disk (aByxrepabaiithbiii muck). Ecin

BbI He CO3/[a/luTe METKY caMi, TO udev CO3/JacT ee 3a Bac, Halpumep: /media/
duchess/488B-7971/.

Jluist BocctanoBsieHust (haiiioB U3 pe3epBHOI KOTUM MOKHO UCIOJIb30BATh 0ObIYHBIE
nHCTPYMeHThI Linux, Takue Kak rsync, auctierdep (ailjioB Ui KOMaH/a cp.

JlononHutenbHasa uHpopmauma

® man 1 rsync
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7.6. besonacHas nepepnayva dpainos
C NOMOLLbIO rsync no cetu yepes SSH

3agava

Wcnoab3oBars rsync it KOMUpoBaHust (haiijioB Ha JIPYTOIl KOMITBIOTED B JIOKAJTbHOM
ceTu un yepe3 VHTEPHET ¢ MMOMOIIBIO TPaHCIIOPTa ¢ T pOBAHUEM U ayTeHTU(U-
Kaluei.

PeweHune

[Ipu nepenave haitnoB HA APYTOIT KOMIBIOTEDP rSync MO YMOJYAHUIO UCTIOJIb3YET
SSH. Ha ynanenHoll MatiuHe go/ukeH ObITh 3amyiied SSH-cepBep, a Ha UCXOHOM
MarHe — HacTpoeH SSH-kmmenT (cM. rmaBy 12).

Hwxe ipesictasien npumMep niepeadn haiiios 1o JIOKATbHON CETH ¢ TIEPCOHATTBHO-
ro KOMITbIOTepa Ha HOyTOYK. Ha KOMITBIOTEpPE TI0JIb30BATEb 3aPETUCTPUPOBAH Kak
Duchess, a Ha HoyTOyke — Kak Empress. Daiiyibl 13 JOMAITHETO KaTajora Ha Mepco-
HAJILHOM KOMIIBIOTEPE KOMUPYIOTCS B IOMAIITHUI KATAJIOT HA HOYTOYKE:

duchess@pc:~$ rsync -av ~/Music/arias empress@laptop:songs/
duchess@laptop’'s password:

building file list ... done

arias/

arias/o-mio-babbino-caro.ogg

arias/deh-vieni-non-tardar.ogg

arias/mi-chiamano-mimi.ogg

wrote 25984 bytes read 68 bytes 7443.43 bytes/sec

total size is 25666 speedup is 0.99

Ecm xaTasor HazHaueHus OTCYTCTBYET, TO rsync CO3/1aCT €ro.

s mepenaun aitnos uepe3 HTEpHET MCTIOB3YIITE TIOJTHOE TOMEHHOE NMSI CEPBEPA,
Ky/1a Bbl coGUpaeTech KOMUPOBaTh (haiiibr:

duchess@pc:~$ rsync -av ~/Music/woodwinds \
empress@remote.example.com:/backups/

Yro6bI cKOMUPOBaTh (hailibl B 0OPATHYIO CTOPOHY, HCTOYHUK U IPUEMHUK CJIE/YET
moMeHsTh MecTaMu. Huke ipezicTaBieH mpuMep KOMPOBaHUs KaTajora /woodwinds
CO BCEM €TO0 COMEPKUMBIM C YIATEHHOTO XOCTa B IoMantHuii kataisor Duchess:

duchess@pc:~$ rsync -av empress@remote.example.com:/backups/woodwinds \
/home/duchess/Music/
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KommeHTapuit

BoL10 BpeMs, Korua mapaMeTp ssh Tpe6oBaIoch nepegaBarh SIBHO, HAIIPUMED: PSync
-a -e ssh [napamempei]. Tenepb B 9TOM HET HEOOXOAUMOCTIL.

Bam MOTyT IpUTOANTBCS HEKOTOPbIE U3 CJEYIONNX TapaMeTPOB:

® --partial coxpaHsgeT YaCTUYHO CKaYaHHbIe (PaiiiIbl, KOT/Ia CETEBOE COCTMHEHME
HEOKUIAHHO Pa3PBIBACTCS, U BO30OHOBJISAET TIepe/iady ¢ TOTO MECTa, Tjie OHa Oblia
IIpepBaHa, 10cje BOCCTAHOBJIEHNS COCMHEHMUS,;

® -h, --human-readable oTo6paskaer pasmepbl (aiinos B Kuaobaiitax, Merabaiitax
u rurabaiirax, a He B GaiiTax;

® --log-file= 3amuchbIBaeT MOJHBIA OTYET O KaKAOM Iepejade B yKa3aHHOM TEK-
croBoM aiie. Mlcnmomp3oBaTh BCe 9TH TapaMeTPhl BMECTE MOKHO CJIELYIONINM
obpaszom:

duchess@pc:~$ rsync --partial --progress \
--log-file=/home/duchess/rsynclog.txt \
-hav ~/Music/arias empress@remote.example.com:/backups/

Ayrenrudukarus u mudposatue 6eper Ha cebs nporokos SSH. TTosb3oBarensim
HY’KHBI YU€THBIE 3AITUCH HA BCEX MAIIIMHAX, Ha KOTOPbIE OHM COOUPAIOTCSI TIEPEIaBaTh
daiinbr. Cum. riaBy 12, 4To6bl y3HATH 0 GE30MIACHOM Y/IaIEHHOM aIMAHICTPUPOBAHIN
¢ momotnpio SSH.

[TopymaiiTe 0 BO3MOKHOCTH YCTAaHOBKH IEHTPAJILHOTO cepBepa [IJIsl XpaHEeHUs pe-
3ePBHBIX KOMUI, 4TOOBI YIIPOCTUTD aJIMUHICTPUPOBAHUE, Y BaIIUX MOJIb30BaTEIEH
Oy/LyT CBOM yUETHBIE 3aIIMCH CO CBOUMHE JOMAIITHUME KaTaJoTaMi Ha cepBepe, 1 OHU
CMOTYT YIPABJISTH CBOMMU PE3EPBHBIME KOIMSIMHU, He GECTIOKOST Bac.

JlpyToii BApMaHT OpTraHU3aINK cepPBEPa PE3ePBHOTO KOMMMPOBAHUS — 3aITyCTUTD PSync
Kak corysk0y. [IpenMyIecTBO JaHHOTO TTOX0/a B TOM, YTO BAIIMM IOJIb30BATEISIM
He TIOHAI065TCsT yIETHBIE 3aTiCcH Ha cepBepe. Ho ecTh 1 HeZIOCTATOK: B TAKOM CJIyYae
OHU JIMIIATC TToaAepKKu mudposarusg. Cm. penent 7.13, B KoTopoM 06 aTOM pac-
CKasbIBaeTcs 1moapobHee.

JlononHutenbHaa uHGopmauua
® man1rsync
® Pernenr 12.5.

® Perent 12.7.
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7.7. ABTOMaTu3auua
pe3epBHOro KONMpPoBaHUA
C MOMOLLbIO rsync, cron u SSH

3agava

COBHaTb 3aJlaHre Cron /Ijid aBTOMaTn4eCKOro n 6e3011aCHOTO PE3EPBHOIO KOITMPOBaA-
HU C IIOMOIIBIO rsync.

PewieHune

JLJist petieHust moCTaBJIEHHON 3a/1a4ut HEOOXOIMMO HACTPOUTD HA [[EJIEBOM KOMITbIO-
tepe SSH ¢ ayrentudukanueii 6e3 naposs (em. perentst 12.10 u 12.11) u cereBoii
JOCTYTI K TIeJIEBOMY KOMITBIOTEPY /ST KINEHTOB.

3aTeM MOKHO HCITIOJIb30BaTh /etc/crontab st iepeaad, TpeOyromieil mpuBHUIeT il
root. Ciiefytommuii npuMep KonupyeT haiisisl U3 /etc kax/piii Beuep B 22:00 Ha cepBep
€ UMeHeM serverl, HaXOJSIIUINCS B JIOKQJIBbHON CeTH:

# m h dom mon dow user command
00 22 * * * poot /usr/bin/rsync -a /etc serverl:/system-backups

g mepepayn andHbIX (HailioB MOXKHO KCIIOJIb30BaTh IepCOHaNbHbIe crontab
(cM. pertent 3.7).

KommeHTapwmit

OpenSSH — npekpacHbIl UHCTPYMEHT, 00eCerBaIONIUil GE30TACHYIO TIepeady
MaHHBIX [0 CETH ¥ MPUTOAHBIH /1T MHOXKeCTBa 3aj1ad. Bee, uto o6MeHMBaeTCsT WH-
dbopmarmeil 110 ceTu, BeposSTHO, cMOKeT paboTarh yepes SSH.

JlononHutenbHasa uHGopmauua

® [aBa 12.
® Perent 12.10.
® Pernenr 12.11.
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71.8. cknioueHne Gpannos n3 pe3epBHOro
KONUpoBaHMA

3agava

[lo cux 1op Bo Beex IIpuMepax IeMOHCTPUPOBATIOCH, KaK TiepelaBaTh KATaJIOTH 11eJTH-
koM. Ho nHorza kesateibHO MCKIIOUUTD U3 PE3EPBHOTO KOITMPOBAHUSA HEKOTOPBIE
baitbl 1 KaTasoruy.

PeweHune

[l TpOCTOTHI ciieyIonue MpUMepbl IeMOHCTPUPYIOT KonupoBanue Ha USB-
HAKOTHTEJb, HO UX TAKKE MOXKHO MPUCIIOCOOUTD JIJIS Tlepe/laun Ha Y/IaJleHHbIN
koMmIibioTep 1o SSH (cM. perent 7.6).

Ecim ¢aitnos, KoTopble HY;KHO UCKITIOUNTh, HEMHOTO, TO UX MOXHO TIEPEUYUCINUTD
B KOMaH/THOH CTPOKE C TIOMOIIBIO TTapameTpa - -exclude=. Hike mpezctaBieH mpuMep
HCKJTIIOUeHus oJiHOTO (hailia u3 Karajora /home/duchess/Music/arias:

duchess@pc:~$ rsync -av --exclude=lho-perduta.wav \
~/Music/arias /media/duchess/2tbdisk/duchess/Music/

Kpacuso, npocto n Hazieskuno. OIHAKO ecTh OJINH MO/IBOX: €CJIU B UCXO/IHOM KaTa-
JIoTe UMEETCST HECKOJIBKO (hailioB ¢ UMeHeM, YKa3aHHBIM B TTapaMeTpe --excludes=,
TO BCe OHM OYAyT MCKJIIOYEHbI U3 KONMPOBaHusL. Eciy HeKenaTeJbHO MCKII0YaTh
IyOJIMKATBL, TO CJIElyeT YKa3aTh, KAKOH KOHKPETHO HYKHO UCKIIOUNTh. Clieyiommuit
[pUMEDP JIEMOHCTPUPYET, KAK UCKJIIOUUTH U3 KOITMPOBAHUS TOJBKO (haiiji B UCXOHOM
KataJjore arias/:

duchess@pc:~$ rsync -av --exclude=arias/lho-perduta.wav \
~/Music/arias /media/duchess/2tbdisk/duchess/Music/

YT00bI HCKIIOYUTH HECKOJIBKO (hAliJIOB, 3aKI0UNTE X B GUTYPHbIE CKOOKH, pasjie-
JIUB OJTMHAPHBIMU KaBBIYKAMU U 3aTSITHIMU. M eIy 3HaKOM paBeHCTBa U (hUTYPHON
cKOOKOI1 He JOJKHO OBITh IIPOGEJIOB, a TAKKe MEKIY 3allIThIMU M OJAMHAPHBIMU
KaBbIUKAMU:

duchess@pc:~$ rsync -av \
--exclude={"'arias/lho-perduta.wav', ‘'non-mi-dir.wav', 'un-bel-di-vedremo.flac"'} \
~/Music/arias /media/duchess/2tbdisk/duchess/Music/

Karanorn nckiaoyaioTcss TOYHO Tak JKe, KaK 1 (I)afl]lbl, a KpoOMe€ TOro, /0IIyCKaeTCs
CMeNInBaTb (1)3.171.711)1 1 KaTaJIOTu B OJITHOM CIIMCKeE:
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duchess@pc:~$ rsync -av \
--exclude={"soprano/"', 'tenor/', 'non-mi-dir.wav'} \
~/Music/arias /media/duchess/2tbdisk/duchess/Music/

Cwm. pertenit 7.11, r/ie mokazano, Kak IOMeCTUTD CITUCOK UCKJIIOYEHUN B (haiir.

KommeHTapuit

KopHeBoii kKatajior B KOMaHJIe rsync — 3TO KaTaJor BEPXHETO YPOBHSI, U3 KOTOPOTO
KorupytoTcst ¢aiisibl. B mpuMepax Bbllie aTo ~/Music/arias. rsync mpoBepseT Bce
(haiisibl v KaTamOTH B BallleM KOPHEBOM KaTaJIOre U CPABHUBAET UX C UCKJIIOYEHUSIMH,
KOTOpPBIE B TEPMUHOJIOTHI rsync HasbiBatoTcst oopasyamu. OOpasipl CpaBHUBAIOTCS
¢ nMeHaMu (palisioB M KaTaJo0TOB B NCXOHOM KaTajore, HAUMHAS OT KOPHS U Jlajiee
BHU3 110 MepapXuu KatanoroB. Kaxkaplil pas, Korga oOpasell COBIAAAeT ¢ HMEHEM
(aiiira, aTOT (hailsn uckIoUaeTes U3 mepenadn. Ecin oOHapyKUBaeTCst COBIAJICHUE
¢ obOpasiioMm arias/lho-perduta.wav rge-To B IpyromM Mecre, Harpumep 2arias/
lhoperduta.wav, TO gaHHbII (aiin Takxe Oyzer uckiaodyen. Korjga obpaser 3akaH-
YyrBaeTcs Kocoi 4epToi (/), rsync Oyer conoCTaBIsATh ero TOJIbKO ¢ KaTaJloraMu.

JlononHutenbHaa uH$popmauus

® man 1 rsync

® Perent 7.10.

7.9. Boi6opoyHoe BKNoueHue daiinos
B pe3epBHOE KonupoBaHue

3apava

BwmecTo oripejiesienusi CricKa NCKJIIOUEHU I HYKHO OIPEIeJIUTh CITUCOK (DAIOB jiJist
BKJIIOYEHUSI B PE3EPBHYIO KOTHIO.

PeweHune

Ecom tpebyeTcst cKommpoBaTh JIHIIb HECKOTBKO (hAIIoB, TO MX MOJKHO TTEPEYHCIUTD
PsIMO B KOMaHIHOH cTpoke. [TapameTp - -include= neiicTByeT nHave, yeMm - -exclude=,
B TOM CMBICJIE, UTO B IEHCTBUTEIHLHOCTH OH O3HAYAET HE «BKJIIOUNTH> (include), a «me
uckmoyarey. Makruuecku mapamerp - -include I0KEH UCIOIB30BATHCS B KOMILIEKCE
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C IBYM: JIOIIOJTHUTEIbHBIMHU ITapaMeTpaMu --include=*/ 1 --exclude="*", Kak zie-
MOHCTPUPYET CJIEAYIONIUI IIPUMep KOITUPOBAHUSI €IMHCTBEHHOTO (haiijia:

duchess@pc:~$ rsync -av --include=*/ --include=1lho-perduta.wav \
--exclude="*' ~/Music/arias /media/duchess/2tbdisk/duchess/Music/

B napameTrpe MoXHO miepeiaTh CIMCOK (hailyios:

duchess@pc:~$ rsync -av --include=*/ \
--include={'lho-perduta.wav', 'non-mi-dir.wav', 'un-bel-di-vedremo.flac'} \
--exclude="*"' ~/Music/arias /media/duchess/2tbdisk/duchess/Music/

Meskty 3HAKOM paBeHCTBA 1 (DUTYPHOTT CKOOKOI He OKHO OBITH TPOOETOB, a TAKIKe
MESKIY 3aISTBIMI U OTTHAPHBIMU KaBBIYKaMI.

Ecnm B mcxomHOM Katajore OKaxKeTcsl HeCKOJIbKO (haliJIoB ¢ UMEHEM, YKa3aHHBIM
B rapamertpe --include, To rsync ckonmpyet ux Bee. Cieyonuii mpuMep CKOmupyeT
TOJTBKO (haiin /home/duchess/Music/arias/sopranos/lho-perduta.wav, TOCKOJIbKY
obpasel| soprano/lhoperduta.wav sIBiseTCs YHUKAJIbHBIM B /Music/arias:

duchess@pc:~$ rsync -av --include=*/ --include=soprano/lho-perduta.wav
--exclude="*' ~/Music/arias /media/duchess/2tbdisk/duchess/Music/
Music/

Music/arias/

Music/arias/baritone/

Music/arias/soprano/

Music/arias/soprano/lho-perduta.wav

Music/arias/tenor/

[...]

ITOT IIPUMEP CKOIIMPYET TOIBKO OANH (hailjl, HO BCe MOKATAJIOrH B ~/Music/arias.
Yro6bl MCKIIOYUTH KOTTUPOBAHKE MYCTHIX KaTAJIOTOB, UCTIOJAB3YHTE MapamMeTp -m,
--prune-empty-dirs, Kak B CJIe1yIOIIEM IIpUMeEpE:

duchess@pc:~$ rsync -avm --include=*/ --include=soprano/lho-perduta.wav
--exclude="*' ~/Music/arias /media/duchess/2tbdisk/duchess/Music/
Music/

Music/arias/soprano/

Music/arias/soprano/lho-perduta.wav

Ecam cimcok ¢haiiioB fu1st BRIIOYEHUST CAUIIKOM JTITHHBIHN, TO 3aIUIITUTE €T0 B MPO-
cToii TekcToBbIN (haits (em. perentel 7.10 u 7.11).

KommeHTapuii

ITapamerp --include=*/ TpebyeT OT rsync BBITOJIHUTH 00XO0/ BCETO UCXOITHOTO
KaTaJjora.
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Boipaskenue --include=[¢aline] 03HAYAET «HE UCKIIOYATh 3TU (hallsibly.
[Tapametp --exclude="*" TpebOyeT OT rsync UCKIIOYUTD BCE, YTO HE BKIIOYEHO.

SaHOMHI/ITe, 4TO BCE ITYTH, UCITOJIb3yE€MbI€ B KOMaH/I€, OTKJ/IaQ/bIBaIOTCA OTHOCUTEJIbHO
HNCXOQHOTO KaTaJora, a He OT KOpH:A (baﬁHOBOﬁ CHUCTEMBDBI.

JlononHutenbHaa uHpopmauma

® man1rsync
® Perent 7.10.
® Penenr 7.11.

7.10. YnpaBneHue BKOYEHNEM
C NOMOLLbI NPOCTOro ganna co Cnnckom
ANA BKNIOYEHNA

3apava

Crucok (aiiioB [ BKIIOYEHNsI CAUIIKOM JIJIMHHBIN, 4TOObI HAOUPATh €ro B KO-
MaHIHOI CTPOKE, ¥ XOTEN0Ch Obl COXPAaHUTh €ro B (aiijie 1 KaKuM-TO 06pazom
nepeziaTh ero KoMamjie rsync. Kpome Toro, yuuThIBast IPOILIBII OTBIT IIPUMEHEH NS
--include/--exclude, XOTeI0CHh Obl, 4TOOBI KOMaH/Ia C UCIIOJb30BAHUEM TaKOIO
(aiira ObLTa MAKCMAJIBHO TPOCTOM,

PeweHune

Camblit mpoctoit crocob nepeaath cucok Ghailios, He CXO/s ¢ yMa OT CHHTAKCHCA
--include/--exclude B rsync, — cO3/1aTh IPOCTOH (hatiI CO CIUCKOM U TTePeIaTh €ro
B apamertpe - -files-from=. Bam He cTOUT HECTIOKOUTHCST O TOM, YTOOBI PACTIONOKUTD
(baitsipl B IpaBUIIBHOM TIOPSI/IKE MJIA MCIIOTH30BATh HOTAIMIO (PUITBTPA B rsync, Tpe-
GyeTcst JIUITb CAMBIN TPOCTOMN CIUCOK € JTOOBIMI (hallTaMit 1 KATATOTAMHU, KOTOPBIe
HY’KHO CKOTTMPOBATh. EANHCTBEHHAS MPobIeMa — KaxkK/IbIit 9JIEMEHT B 9TOM CITHCKe
JOJIKEH BblpaskaTb IOJIHBIN IIyTh OT MCXOJAHOI0 Katajora. B cienyiouem npumepe
BCE DJIEMEHTHI CITHCKA — 9TO IYTHU OT KaTaysora /home/duchess:

# daitn co cnuMckom ANA BKJIYEHUA
#
/Documents/compositions/jazz/
/Documents/schedule.odt
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/Videos/concerts/

.config

.local
/Music/courses/bassoon.avi</strong>

[...]
IT1oT haiilyi MOJKHO TepeiaTh B apameTpe --files-from:

duchess@pc:~$ rsync -av ~ --files-from ~/include-list.txt \
duchess@remote.example.com:/backups/

KommeHTapuit

ITO caMblil MPOCTOI CITOCO6 YITPaBICHUS CITUCKOM (GailJIOB 1 KaTaJI0TOB JIJIsI PE3ePB-
HOTO KOIupoBanus. HeT HUKaKuX UCKIIOYEHWH, HUKAKUX ITO/ICTAHOBOYHbIX 3HAKOB,
HUKAKOTO 3aMBICJIOBATOTO CUHTAKCHUCA, TPOCTO SICHBIIN U TIOHSTHBIIN CITUCOK.

ITpu ucob3oBaHUU TUJIBBI (~) 111 0003HAYEHMSI JOMAIITHErO KaTajiora He CTaBbTe
3HaK paBEHCTBa B I1apamerpe --files-from, Kak II0Ka3aHO B IIOCJIETHEM IIPUMEPE.

JlononHutenbHaa uHpopmauma

® man 1 rsync
® Perent 7.9.
® Penenr 7.11.

7.11. YnpaBneHue BKOYeHNEM
N UCKNIOYEHNeM C MoMoLLbIo Ganna
CO CMUCKOM AN1A UCKNI0YeHUsA

3apava

Bawm nonpasusach mpoctas uzed ¢aiisaa co CHUCKOM [T BKIIOYEHUS, U3T0KCHHAS
B perenre 7.10, HO Terepb XOTENOCHh ObI UIMETH BO3MOKHOCTD YIIPABJISITh CIIUCKOM
He TOJIbKO BKJIIOYaeMbIX, HO ¥ UCKJII0YaeMbIX (ailIoB.

PeweHune

HWcnomb3ayiire daiis co ciuckoMm Jist uckoderst. Takoil daitn npearaet 6oJbliie
TUOKOCTH 1 MOJKET COJIEPIKATH KaK BKIIOYaeMble, TaK U UCKITiouaemble daiinbr. Hiske
TIOKa3aH IMpocTeHTnii mpuMep. Kakplit a1eMeHT 0/KeH HAaUMHATHCS C BKITFOYEHNS
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HMCXOIHOTO KOPHEBOTO KAaTAI0ra, KAKOBBIM B 9TOM IIPUMepe ABJsIeTcA /home/duchess,
1 3aKaH4YMBATbCS €0 UCKIIOYEHNEM:

dainn co cnMcKoM AnA WUCKINYeHUs

BK/JIOYUTb [OMAWHUIA KaTanor
/duchess/

BKAWYMTL .config u .local, WCKAWYMTb BCE OCTajibHble ¢aiibl C UMeHamu,
HaYMHAWWMMUCA C TOYKU

/duchess/.config

/duchess/.local

/duchess/.*

/duchess/Documents/

/duchess/Documents/compositions/

/duchess/Documents/compositions/jazz/
- /duchess/Documents/compositions/*

#
# BKAWYMTBL jazz/, WCKNWYUTb BCe OCTanbHble dainbl B Documents
+
+
+

- /duchess/Documents/*

#

# BkAw4MTL schedule.odt, uckmw4uTb BCe daitnbl .ogg
# B arias/, MCKNWYUTbL BCe OCTanbHble dainbl B Music
+ /duchess/Music/

+ /duchess/Music/schedule.odt

+ /duchess/Music/arias/*.ogg

- /duchess/Music/arias/*

- /duchess/Music/*

#

# BK/JWYMTb courses/, UCK/WYUTb BCe OCTanbHble daiinbl B Videos
+ /duchess/Videos/

+ /duchess/Videos/courses/

- /duchess/Videos/*

#

# WUCKIYUTb BCe OCTasibHble daiinbl

- /duchess/*

Daii ¢ TaKUM CIIUCKOM HY’KHO TIepelaTh KOMaH/Ie rsync B apamerpe --exclude-
from=:
duchess@pc:~$ rsync -av ~ \

--exclude-from=/home/duchess/exclude-list.txt \
/media/duchess/2tbdisk/

KommeHTapwmit
C daitiom exclude-1list.txt KOMaH/A rsync CKOTTPYeET:

® 1Ba daitna: .configu .local;

® 1o/KaTaJor /jazz B /Documents;
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® (aiis schedule.odt u3 /Music u (aiisinl .ogg n3 /Music/arias/;

® KaraJjor /courses u3 /Videos.

B (aiine co crcKoM He IOIKHO OBITh IIYCTHIX CTPOK, 8 KOMMEHTApUHU (#) TOMOTaioT
OCTaBJISITH cebe HATOMUHAHIS O [[eJIU KaKI0TO Pas3/iesia U CIYKAT st pas/ieJeHust
610k0B cTpOK. ITyTH K BKITIOYaeMBIM 3JIEMEHTAM IOJKHBI HAYMHATHCST CO 3HAKA TLTIOC,
a UCKJII0YaeMble — CO 3HAKa MUHYC.

Bce ocranbabie dhaiiapl B /home/duchess MCKITIOYATOTCS U3 PE3EPBHOTO KOITHPOBAHUS.
Bxuioyaemble asieMeHTBI BeeT/ia JI0JKHbI ¢J1e/IoBaTh IepBbIMU. Kak 110KasaHo B 11pu-
Mepe (aiiia, HeoOXOAUMO ObITh MAKCUMAJIBHO TOUHBIMHE IIPU OIIPEAEICHIN KAk I0TO
BRJTIOYEHNST/CKITIOUeHHS. BRITOUaeMbie 00bEKTHI TOJIKHBI TIEPEUNCISITHCS B IOPSITKE
nepapxuu UX KaTajJoroB co BceMU IojikaTasoramu. Hanpumep, ucrosib3ys Takoi
CITMCOK, BbI HE ITOJIYUUTE OKNTa€MOI'0 pe3yJbTaTa:

+ /duchess/Documents/compositions/
- /duchess/*

MoskHO TTOnpo6oBaTh BKIIOYUTH /Documents:

+ /duchess/Documents/
+ /duchess/Documents/compositions/
- /duchess/*

Ho renepb konmupoBaThest OYyT Bee TOAKATAIONN B /Documents ¢ UX COAEPKIMBIM,
a He TOJbKO /compositions. UToObl CKOIIMPOBATh TOJIBKO /compositions, maso
HUCKJIIOYUTDH TOJIBKO /duchess, HYKHO TaKyKe UCKIIOYUTH /Documents. CJIez;[yIOLuI/H‘/’I
[PUMEP CKOIMPYET TOJBKO /duchess/Documents/compositions/ u Hidero GoJbliie:

+ /duchess/Documents/

+ /duchess/Documents/compositions/
- /duchess/Documents/*

- /duchess/*

BruioyaTh 1 vcKJo4aTh (GanJibl 0 THIIAM MOKHO C MOMOIIBIO MOJICTAHOBOUHBIX
3HakoB. Harpumep, BKIIIOUNTD Bee (haiiiibl . ogg 1 . flac, UCKIIOUNTD Bee (hailiibl . wav
U UCKJIIOUNTH BCe KaTaJIoTH cache U temp MOXKHO CJEAYIONM 00pasoM:

BK/IOYMTb [OMaWHWIA KaTanor
/duchess/

*.0gg

#
+
#
# BkAW4MTL Bce dainbl ogg n flac
+
+ *.flac

#

#

NCKMYUTL dannel wav files, Bce kaTanoru cache u temp
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- *.wav
- cache*
- temp*

B cricke MOXKHO TIepeuncanTh HeCKOIbKO NCXOMHBIX KaTaioroB. Ho 1ieeBoii kaTajior
MOKET OBITH TOJIBKO OJ[MH.

JlononHutenbHaa uHpopmauma

® man1rsync

® Perent 7.10.

7.12. OrpaHuyeHue CKOpOCTM Nepepaun
B KOMaHAe rsync

3apaua

ITepenaua Goabimx GailioB MOKET OTPUIATENbHO CKa3aThCcsd Ha paboTe APyTUX
ceTeBBIX TIPUIOKeHMH. HyskeH mMpocToil ¢rmocobd orpaHUYUTh CKOPOCTD Mepeiaun
B rsync 6e3 UCIOJIb30BaHMsl CJIOKHBIX MPUEMOB M HHCTPYMEHTOB, Harmpumep (hop-
MUpOBaHUs Tpaduka.

PeweHune

UcnombayiiTe rsync ¢ mapameTpoM --bwlimit. Ciemaytomuil mpuMep OTpaHUYUT
ckopocth nepegaun o 512 Koaiir/c:

$ rsync --bwlimit=512 -ave ssh ~/Music/arias empress@laptop:songs/

KommeHTapwmit

ITapamerp --bwlimit HHTEPIPETUPYET HOIYYEHHOE 3HAYEHUE TOJIBKO KaK KUJI0OANThI
B CEKYHIY.

JlononHutenbHaa uHpopmauma

® man1rsync
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7.13. Co3paHue cepBepa
pe3epBHOro KONMPOBaHUA
C nomoLubio rsyncd

3apava

OpraHu3oBaTh JJIs TT0Jb30BaTENei BO3MOKHOCTD PE3EPBHOTO KOMMMPOBAHUS WX
JIaHHBIX Ha [[EHTPaJbHOM cepBepe, HO Oe3 CO3[aHMUsT YUETHBIX 3alliceil st HUX Ha
3TOM cepBepe.

PewweHune

HacrpoiiTe ienTpajabHblii cepBep pe3epBHOTO KOMMPOBAHUS U 3AILyCTUTE rsync B pe-
JKHUMe JIeMOHa. Y Bac J0JKHA ObITh YiKe HACTPOEeHA CIysk0Oa MEH, a XOCTBI B Ballieil
CeTH JI0JIKHBI UMETD JIOCTYII K CePBEPY PE3ePBHOIO KOIMPOBaHUs. B aTOM 1pumepe
MOJIb30BATEISAM He TTOTPeGYIOTCS YUEeTHBIE 3AIIUCH HA CEPBEPE, TIOCKOJIbKY YIpaB-
JIEHUE JIOCTYIIOM U aBTOPU3AIHS OY/IYT OCYIIECTBIISATHCS € MOMOIIBIO COOCTBEHHBIX
CPEJICTB rsync.

TonbKo AnA NnoKanbHoOI ceTn

ITOT crocob MOAXOAUT TOIBKO JJIsT UCTTOMb30BAHUS B JIOKAJIBHOI CETH, TOCKOJIb-
Ky JIeMOH Tsync He mudpyer Tpaduk Mpy BHITIOJTHEHUN ayTeHTUHOUKATIMYA WU
nepegade daitnos. Jag mudposannsa Tpadpuka Bam nonagoburca OpenVPN
(rnasa 13).

rsync JI0JKeH ObITh YCTAHOBJICH Ha Bee MallliHbl, Ha cepBepe pesepBHOTO KOMUPO-
BaHus paboTaeT rsyncd, a KIMEHThI HCITOJIb3YI0T KOMAH/LY rsync JIUIsl OAKIIOUEHUST
K CepBepy.

Ha cepBepe pesepBHOTO KOMTHMPOBAaHUS OTKPONTE B pelaKToOpe WU co3zaliTe haiia
/etc/rsyncd.conf u goGaBbTe ciepyolee ompeaeeHue MOLYJIs apXuBa:

# moaynu
[backup_diri]
path = /backups
comment = "serverl public archive”
list = yes
read only = no
use chroot = no
uid = 0
gid = 0
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Cospaiite karasor /backups ¢ HabopoM paspemtenuii 0700, puHaIeKaANUI 0JIb-
30BaTeJIIO root, YTOOLI IIPEAOTBPATUTh HECAHKIIMOHUPOBAHHBII OCTYII CO CTOPOHBI
JIE00O0TO, Y KOTO €CTh JIOCTYTI K CEPBEPY:

$ sudo mkdir /backups/
$ sudo chmod 0700 /backups/

3amycTute rsyncd Ha cepBepe B peskMe JIeMOHa ¢ TOMOIILIO systemd:

$ sudo systemctl start rsyncd.service

B Debian/Ubuntu ucnosbsyiite rsync. service.

Ecuu B Batiem puctpubyTuBe Linux orcyterByet systemd, TO BBITOJHUTE TIPOCTYIO
KOMaHy rsync:

admin@serverl:~$ sudo rsync --daemon

Ha cepBepe pe3epBHOTO KOIMPOBAHUS TPOBEPHTE, TPUHUMAET JIK COeMHEHU rsyncd:

admin@serverl:~$ rsync serverl::
backup_dirl "serverl public archive”

3areM BBITIOJIHUTE Ty JKe TTPOBEPKY C APYTOTO KOMITBIOTEPA B Balllell ceTH, yKa3aB
nMs xocta uin [P-amgpec cepsepa:

duchess@pc:~$ rsync serverl::
backup_dirl "serverl public archive"

duchess@pc:~$ rsync 192.168.10.15::
backup_dirl "serverl public archive"

Ecau Bce B nopszike, TO MOXKHO IIPUCTYIIATh K KonupoBaHnuio ¢aiinos. IIposepbre
BO3MOKHOCTB KOUPOBaHust (hailJioB Ha CBOI HOBBII cepep rsyncd:

duchess@pc:~$ rsync -av ~/drawings serverl::backup_dirl
building file list..... done

drawings/

drawings/aug_03

drawings/sept_03

wrote 1126399 bytes read 104 bytes 1522.0 bytes/sec
total size is 1130228 speedup is 0.94

3ateM moJoOyiiTech Ha CKOMUPOBAHHBIE (hAIIbL:

duchess@pc:~$ rsync serverl::backup_dirl/drawings/
drwx------ 4,096 2021/01/04 06:06:55

-rW-r--r-- 21,560 2021/09/17 ©8:53:18 aug_o03
-rW-r--r-- 21,560 2021/10/14 16:42:16 sept_03
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Boirpysurte elite HeckoJibko (hailioB Ha cepBep, jajiee ckavaiiTe ailibl HA APYTON
KOMIIbIOTED ¢ cepBepa rsyncd:

madmax@buntu:~$ rsync -av serverl::backup_dirl/drawings ~/downloads
receiving incremental file list

created directory /home/madmax/downloads

drawings/

drawings/aug_03

drawings/sept_03

sent 123 bytes received 11562479 bytes 1755.00 bytes/sec
total size is 1141776 speedup is 1.00

Bce B nopsizke. Caeaiire nepepbiB 1 HacJIauTeCh CBOEH MaJIeHbKO OOEIO0II.

KommeHTapuii

I10 HebGe3oImacHbIi crocob mepegadnt (hailIos, IOCKOIbKY He MOJIePKUBAET MNndPOo-
BaHUsI, ¥ J11000i1, KTO IIOAKJIIOUEH K CETU, CMOKET 3arjissHyTh B (aitibl. Ho B loKa/ib-
HO¥T ceTH 3TO BIIOJHE YI0OHOE PEIIeHHUE 17T apXUBUPOBAHUs 1 06MeHa (ailamu.

[IBoiiHOE IBOETOUYME B KOMAHJIE rsync [umg_xocma]: : TIPU TIOAKJIIOUEHUH K CEPBEPY
rsync, paboTaoIeMy B pesKIMe IeMOHa, TPeGYeT OT rSyNnc yKazaHHBIH MOYTb.

Pacemorpum nob/mke HacTpoiKy B puMepe (aiina /etc/rsyncd. conf:

® [backup_dirl] — uMst MOIYJIsI, MOKET OBITH JIIOOBIM IO BalieMy BbIOODY;
® path = — onpezesger Katajior s UCII0JIb30BAHUST MOIYJIEM;

® comment = — KpaTKOe OIMCaHue TOTr0, KOMY MPUHA/JIEKUT MOJLYJIb UJIN JIJIST YETO
OH IIpeIHa3HAYEH;

® list=yes — II03BOJIAET I10JIb30BATESAM BU/IETH CITUCOK (l)anIOB B MOJyJI€E. 3Ha-
YEHNE NO CKPOET MOAYJIb;

® readonly = no — [I03BOJISAET [10JIL30BATE/ISM BLITPYKATh (Dailyibl Ha cepBep;

® use chroot = no — OTMeHsIeT HACTPOIKY 110 yMOJYaHUIO chroot = yes. Y TUJIUTY
chroot (change root — «cMeHUTDH KOpeHb» ) nHOTAA HazbiBaioT chroot jail — «kzem-
ka chroot»>. Chroot jail — aro oresnbras ob6aacTb BHYTPU (BailloBO cucTeMbl,
KOTOPast COIEPKUT COOCTBEHHYIO KOPHEBYTO (haflIoByIO CHCTEMY, KOMAH/IHI,
O6uGINOTEKH U BCe OCTAIbHOE, YTO HEOOXOAUMO s pabOThL. DTO HeHe30macHast
cpenia, X0Tst 0OBITHO ee MPUYUCISIOT K CpeicTBaM Oe3omacHocT. B pykoBoscTse
man /st FSync OHa OMKMCBIBAETCS KAK MOJIe3Hast 3alUTa OT OIMOOK B KOH(DUTY-
paru. [Ipu HCmoTb30BaHUN TAHHOTO CPEICTBA Psync He CMOSKET MPOCIEIOBAT
0 CUMBOJIMUECKUM CCHLIKAM 3 [TPe/IeJIbl OTPAHMYEHHON 00JIaCTH, U HTO YCIOK-
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usiet coxpaterre UTD u GID o nmenu. Ho Bce cyGbeKTUBHO, 1 BIIOJTHE MOKET
OBITB, YTO JIJIst BaC 3TO Xopotnuii Bapuant. Cm. paszes 06 ucrnosnb3osanuu chroot
B PYKOBO/ICTBE: man 5 rsyncd.conf.

Ycranosure 1 uid u gid 3HaueHue root wiin 0. 1o obecteunT coxpanuocTh UID
n GID u paspemnienuii.

B ciryyae HeyqaqHOM MOIBITKY HepeaaTh (hailjibl IOCMOTPHUTE COOOIIEHU 00 OnMOKax
rsync. OHI TIOMOTYT BaM, €CJIH BbI IOMYCTU/I OMIMOKY B Iy TH K (baiiiaMm, HelpaBuJib-
HO HAIMCATU YTO-TO WJIM HE CMOTJIH TIOJIKJTIOUUTHCS K CEPBEPY, U JIAIYT MOJIE3HbIE
COBETBHI 110 YCTPAHEHUIO ITPOOJIEMBL.

Ecom 8o uictiosbayere Linux 6e3 systemd, To o6patutecs K TOKyMEHTAIIUH 75T 9TOTO
aucTpubyTHBA, YTOOBI Y3HATD, KAK 3AITyCTHTH U OCTAHOBUTH rsyncd.

Cwm. penienit 7.14, 4ToObl y3HATh, KaK HACTPOUTD YIIPABICHHE TOCTYIIOM.

JlononHutenbHasa uHGopmauua

® man 5 rsyncd.conf

7.14. OrpaHuyeHune goctyna K mogynam rsyncd

3apava

ZI]IH BacC HeReJIaTeJIbHO MCIT0JIb30BAaTh OTKprTbIﬁ cepBep rsyncd, a TaKKe XOTEJIOCh
6H, YTOOBI ITOJIB30BATEIU UMEH CBOU 3allluIeHHbIE MOAYJIN, HEIOCTYITHbIE IPYTUM
IIOJIb30BaTeEJIAM.

PeweHune

Cepsep rsyncd mojiiepsKUBaeT MpoCTYIO ay TeHTU(UKAIINIO ¥ UMEET CPEJICTBA YIIPaB-
senns nocrynom. Cosnaiite HOBBIN (hailsl, coepsKaInii apbl <M TOJIb30BaTe s/
napoJib», 1 1o6aBbTe B (aiin /etc/rsyncd.conf IUPEKTUBBI auth users U secrets
file.

Crauvasa coszmaiite (aiis maposeii. B ciemyiomnemM npuMepe MoKa3aHo COAEPKIMOE
daiina /etc/rsyncd-users co CIMCKOM U3 TPEX TOIb30BaTEEH 1 UX MTAPOJISIMU:

# rsync-users gns serverl
duchess:12345

madmax: 23456

stash:34567
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Hacrpoiite piig aToro daiiia pazpenieHus Ha YTeHUE U 3aM1UCh TOJIbKO IS T0oOot:

$ sudo chmod 0600 /etc/rsyncd-users

Omnpenenute B daitne /etc/rsyncd.conf MOLYIN I KAXKIOTO TOJTH30BATEIIS.
B caexyionem mpumepe mokasaHo omnpesesnerue MoayJst st Duchess, koTopsrii
BBIZIEJISIET JI7IST Pe3EPBHBIX KOMUIT 9TOTO TOJIb30BaTe s KaTajaor /backups/duchess
Ha cepBepe Isync:

[duchess_backup]
path = /backups/duchess
comment = Duchess's private archive
list = yes
read only = no
auth users = duchess
secrets file =/etc/rsyncd-users
use chroot = no
strict modes = yes
uid = root
gid = root

Coszpaiite 00bsIBJIEHHBIE B MOYJISIX KaTasoru ¢ paspemnteHusiMu 0700, Kak mokasaHo
HIpKe Ha puMepe it Duchess:

$ sudo mkdir /backups/duchess/
$ sudo chmod -R @700 /backups/duchess/

IMonpobyiite ayTeHTU(DUITMPOBATHCS:

$ rsync duchess@serverl: :duchess_backup
Password: 12345
drwxr-xr-x 4,096 2020/06/29 18:24:43 .

W nonerTaiiTech OTIIPaBUTh HECKOIBKO (haiiioB:

$ rsync -av ~/logs duchess@serverl::duchess_backup
Password:

sending incremental file list

logs/

logs/irc.log

logs/irc_ttcore-standup.log

logs/irc_#core.log

logs/irc_#desktop.log

logs/irc_#engineering.log

logs/irc_#mobile.log
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sent 130,507 bytes received 305 bytes 37,374.86 bytes/sec
total size is 129,383 speedup is 0.99

Pa6otaet! Ecain mombITKa MiepeiaTh (hailisl moTepriesia Heyiauy, TO 3aTJsSTHITE B Ky p-
HaJI TSyNC U y3HaiiTe ipuduny. B systemd Linux camble mocJieIHNE 3aIMCH B Ky PHAJIE
MOJKHO TIOJIYYUTh, 3ATIPOCUB CTATYC CITY5KOBI:

$ systemctl status rsyncd.service

B napyrux puctpubyTuBax sKypHas geMoHa rsyncd JoJKeH HaX0uThes B /var/log.

KommeHTapuit

[Tapbl «MMsT TTOJIB30BATEJISI/TIAPOJIb> MOTYT OBITh COBEPIIEHHO TTPOU3BOJbHBIMH,
MOCKOJIBKY OHM HUKAaK He CBSA3aHBI C CUCTEMHBIMHU YUYETHBIMU 3ATTUCSIMU TIOJIb30-
Bareneil. [Tosb3oBarenu rsyncd He UMEIOT JIOCTYTIA K XOCT-CUCTEME 33 TPAHUI[AMU
BBIJICJICHHBIX UM KaTaJIOTOB.

s 6ompireii GesomacHoctu godasbre B (haiia /etc/rsyncd. conf caenyiomye au-
PEKTHUBBI:

® hosts allow — ee MOYKHO UCITOJIb30BATh /LA IIEPEUNCIEHUA XOCTOB, KOTOPBIM pas3-
peren gocTyil Kk apxusam rsyncd. C ee IIOMONIBIO, HAIIPUMED, MOKHO Pa3PeIInTh
JIOCTYTI TOJIbKO XOCTaM 13 OIHOW TOJICETH:

hosts allow = *.local.net
hosts allow 192.168.1.

BceM ocTanbHBIM XOCTaM JOCTYI OY/IET 3aKPBIT, TIOITOMY MOKHO 0OG0UTHCEH Ge3
NUPEKTUBLI hosts deny;

® hosts deny — 0OBIYHO HET HYJKIbI UCIIOJIb30BATh 9TY AMPEKTUBY, €CJIN yiKe pabo-
TaeT hosts allow. C ee IIOMOIIBIO YI0OHO 3aKPBITH LOCTYII OIIPEJeIeHHBIM XOCTaM,
BBI3BIBAIOIIUM Pas/[paskeHue,

Daiin HapOJIef/,I XPaHUTCA B O6bI'-IHOM TEKCTOBOM BHU/E, ITOITOMY /10JIJKEH 6BITB 110~
CTYIIEH TOJIBKO CYIIEPIIOJIb30BaTEIIO.

JlononHutenbHaa uHGopmauua

® man 5 rsyncd.conf

o Iloapasnen «Kommenrtapuii» B perterite 7.13, rjie pacckaszbiBaeTcs O apameTpax
KOMAH]IbI.
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7.15. Co3paHue coobLueHna ¢ npuseTcTBuem g rsyncd
3apava

Bor nactpauBaere cepsep rsyncd, 1y Bac HOABUIACH UAES IPUBETCTBOBATD II0IB30-
BaTeseil 3a6aBHBIMU COOOIIEHUAMU.

PewweHune
3anminure cBoe coobleHne B 00bIMHBIN TEKCTOBBIN (hailil, HarpuMep B /etc/rsync-motd:

Zlo6po noscarosamo na eaut ioxanvhsiii cepeep pesepenvix konuil! He 3a6ydvme
cozdamo pesepervle KOnuU c6oux (aiinos!

3aTeM 3a/aiiTe MecToIoI0KeHne pafiyia B Hadase daiina /etc/rsyncd. conf:

[global]
motd file = /etc/rsync-motd

IToakmouasicy K CEpBEPY, MMOJIb30BATE/IN 6leyT BU/IETDH Balll€ COO6H.[€HI/I€‘Z

$ rsync serverl::backup_dirl/
[lobpo noxanoBaTb Ha Ball JIOKaNbHbIA CepBep pe3epBHbIX Komwui!
He 3abyabTe cosfaTb pesepBHble Konuu cBoux daitnos!

drwx------ 4,096 2020/06/29 18:24:43 .
-PWXP-XPr-X 6,400 2015/03/13 08:21:21 keytool
drwx------ 4,096 2020/06/17 06:07:41 WIP
drwx------ 4,096 2020/06/17 06:06:55 bin
drwxr-xr-x 4,096 2020/06/30 09:47:42 duchess
[...]

KommeHTapwmit

BbIBOzL IpUBETCTBEHHBIX cOOOMIEHnA — cTapas goOpas tpaguiusa Unix. dta BO3-
MOSKHOCTD TI03BOJISIET TIOIMPUBETCTBOBATD I10JIb30BaTENEi, 00BSIBUTH O IIPOCTOSX
B 00CJIy’KMBaHUM, IaTh COBETHI 110 G€30IIaCHOCTH, PE3EPBHOMY KOIIMPOBAHMIO 1 BCEMY
TOMY, YTO BbI CAMTAETE BAYKHBIM.

LlononHutenbHaa uHopmayua

® man 5 rsyncd.conf
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YnpaBneHue
AUCKOBbIMU pa3paenamu
¢ nomouwibio parted

Bce nakomurenn 60b110l eMkocT — skectkue aucku SATA, TBepaoTesbable Ha-
korutesnu, USB-wakonuresn, kaptel SD (Secure Digital), NVMe (Non-Volatile
Memory Express) u CompactFlash — poskHbI ObITh pasOUThI Ha pas3jieibl U OT-
(hopMaTHPOBAHBI, IPEKIE YeM X MOKHO OYIeT HCIoIb30BaTh. Bee oHU TOCTAB-
JI0TCS ¢ yKe UMEIONUMUCS pasjieaMu U (ailioBbIMU CUCTEMaMU, KOTOPBIE
MOTYT HE COOTBETCTBOBATH BAITNM I1eJistM. Kpome TOro, ¢ TeueHreM BpeMeH ! 11en
MOTYT MEHSITHCSI, 1 MOKET MOTPebOBAThCST PEOPTAHU30BATH PA3EIBl HA IICKE
1/WJIM UCTIOTb30BATh /pyrue dhaiyioBbie CUCTEMBI. B 3TOI T1aBe BBl y3HaeTe, Kak
MO’KHO YIIPaBJISATh pasjiejaMu ¢ IOMOIIbIO KOMaHIbl parted (partition editor —
PelaKTop pasyieson).

0630p

parted ympasJisieT TOJbKO pasiiesiaMu, a 0 GailIoBbIX CUCTEMAX PACCKA3bIBAETCS
B rmase 11. B riase 9 Oyzner npezacrasien rpadudeckuii unrepdeiic s parted,
GParted, koTopbIii HOIEPKIBAET BO3MOKHOCTD YIIPABJIEHUS HE TOJILKO PAa3/IeJIaMu,
HO 1 (haliJIOBBIMU CUCTEMAMU.

Bprl Takke y3HaeTe 0 COBpPeMEHHON 3aMeHe TJIaBHOH 3arpy3ounoii 3anucn (Master
Boot Record, MBR) — ycrapesiieii u HeajekBaTHOI Tabsuiie pasueio. Ha cmeny
MBR npunuia HoBast Tabuia TI06ATBHBIX YHUKATBHBIX UAEHTH(HUKATOPOB pas-
nesos (Globally Unique Identifier Partition Table, GPT).

parted IOKa3bIBaeT I/IH(l)OpMaI_[I/IIO O pa3zeJiax, a TaKyKe MOJKET CO3/laBaTb, y/da-
JIATb 1 USBMEHATDH pa3dMeEPbI pa3eJI0B. Y parted ecTb TOJIBKO OJ[HA HpO6JIeMaI OH
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HEeME/IJIEHHO 3aMNChIBAET BCE U3MEHEHUS Ha JNUCK, TI09TOMY HY/KHO OBITH OUEHb
OCTOPOJKHBIMU TIPpU obOpalleHnu ¢ 9Toi yTuianToil. I'paduueckuit uaTepdeiic
GParted yno6Hee B 9TOM OTHOIIEHUM — OH He TIPUMEHSET U3MEHEHUs], TOKa BbI
He HaKMeTe KHOIIKY.

Bce 3anomuHaroiime ycTpoiicTBa o NPUBBIYKE HA3BIBAIOT OUCKAMU, XOTSI MHOTHE
13 HUX HE ABJLIOTCS TAKOBBIMM, KaK, HAI[PUMEP, TBEPAOTEIbHbIC HAKOTIUTEJIH.
A nouemy ObI 1 HeT? Besib MbI 10 CHX [TOP TOBOPUM: «IT03BOHU 110 TeJePOHY> UK
«coTtorpadupyii», mogpasymMeBast NCHOTb30BaHNE CMApTHOHA.

Bo3MOKHOCTD jieJIeHUsT IUCKOBOTO MTPOCTPAHCTBA Ha Pa3/iesibl TIO3BOJISIET CO3/1aTh
OJIHY WJIM HECKOJIbKO JIOTMYECKH U30JMPOBaHHbIX objacteil. Ha aucke posmken
NMETbCA XO0TA 6bI OH pa3/ieJI. KOJII/ILICCTBO pa3/ieJioB 3aBUCUT TOJIBKO OT BalllUX
notpebHOCTEH 1 KanpusoB. Tlocse co3anust Pa3ieioB B KAKIbI 13 HUX HY/KHO
MOMECTUTH (DATOBYTO CHCTEMY, U TOJBKO TOT/IA BBI CMOXKETE MCIIOTh30BATH JWCK.
Ha omHoM giucke MOsKeT ObITh HECKOJIBKO PAa3/esiOB, M KasKIblil pasies MOKeT IMeTh
cBOIO (hallJIOBYIO CUCTEMY.

Nwms pucka B Linux Beeria HaunHaetcst ¢ /dev (CokpaiieHHO ot device — «yCTpoii-
cTBO» ). Hampuwmep, /dev/sda — 3TO WM JKECTKOTO TUCKA, a /dev/sr@ — TIPUBO/A
ONTUYECKUX AUCKOB. VIMeHa pasjiesoB 00pasyoTcst U3 MMEHHU JUCKa ¥ HOMepa.
Ecim Ha nucke /dev/sda uMeercst TpH pasjiesia, To OHU OyyT HasbiBaThes /dev/sdal,
/dev/sda2 u /dev/sda3.

(xembl geneHus Ha pa3saenbl

Hexoropsie quctpubyTuBbl Linux mpeaaraioT yCTaHOBUTH BCE B OIIUH Pasjiesi. ITo
BIOJTHE PaOOTOCTIOCOOHBIN BAPUAHT, OZIHAKO CO3/IaHME e1lle HECKOJIbKIX Pa3/IeNioB BO
BpEMs1 YCTAHOBKH JIaeT JIOTIOJTHUTE/IbHbBIC TTPEUMYTIECTBA:

® HasIMyKe OT/EAbHOrO pasjiesia /i /boot yIpolaeT yirpaBjieHue MyJIbTH3arpy304-
HBIMHU CUCTEMaMM, TIOCKOJIbKY 3arpy304Hble (hailyibl He 3aBUCAT OT OIlePallMOHHBIX
CUCTEM, KOTOPBIE Bbl YCTaHABIMBAECTE UJIN yIATISAECTE;

® BbijiesieHre /home B OT/IEJIBHBIN Pas/iesl 00ecieunBaeT U30SAIII0 TOMAIITHUX Ka-
TAJIOTOB TI0JIb30BaTeJIeN OT KOPHEBOH (DaiiJIOBOI CUCTEMbI U TIO3BOJISIET 3AMEHNUTD
yCTaHOBJIEHHYIO cucTeMy Linux, He Kacasch /home. Bosee Toro, /home MOXHO
Jlake pa3MeCTUTh Ha OT/IeJTbHOM JINCKE;

® KataJiord /var U /tmp MOTYT IEPETONHATHCA U3-3a BBIXO/IA IIPOIECCOB N3-TI0JT
KOHTPOJIs. Pagmelienue aTUX KaTaJoros B OT/E/IbHBIX pas/ieslax IIpeoTBpalaet
mo06HOE OTPUIATEFHOE BIMSHUE Ha APYTHE (hailToBbIe CHCTEMB;
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® pasmereHue (daiisia MoJKaYKu B OTAEJIBLHOM pasjiesie TI03BOJISeT OPTaHu30BaTh
MePeBO/I KOMITHIOTEPA B CIIATINI PEKUM C COXPAaHEHWEM COCTOSHUS Ha JIUCKe.

JlonoHuTe IbHYI0 HH(GOPMALIUIO 0 BBIGOPE CXEMBI Ie/IeHUS AUCKA Ha PA3/IEIbl MOKHO
HaliTu B ryaBe 1.

Tabnuubi paspenos: GPT n MBR

Tabmua pasgenos GUID (GUID Partition Table, GPT), Buepsbie HosBUBIIASICS
B 2010 rosty, — 2T0O COBpeMeHHasl 3aMeHa yCTapeBIlel rIIaBHO 3arpy304HO#i 3a1mucu
(Master Boot Record, MBR), ocrasueiics B nacsienctso or PC-DOS. Eciu ji0 cux
MOP BBI UCITOJIb30Ba/N TOJIbKO MBR, TO Bac skeT mpusTHBIN CIOPIPU3, TOCKOJIbKY
GPT — 270 cBUIETETBCTBO CYIIECTBEHHOTO YIYUIIIECHUSI.

I'naBhas 3arpysounas 3annch MBR Oblna npuaymana aiist kKomnbiotepoB IBM ere
B TIPOIILJIOM ThicsiuesieTnu, B Hadase 1980-x, B 3aXBaThIBAIONIYIO 31T0XY AeCATHMEra-
GallTHBIX skecTKUX A1cKOB. MBR 3anumMaet nepsbie 512 6aiiT 11epBoro cekropa JucKa,
MPEAIIECTBYIONIETO IEPBOMY Pa3/Ie/Iy, U COACPIKUT 3aTPY3UHK U TAOJIHUILY Pas3Ie/ioB.
3arpysunk sanuMaet 446 Gaiit, Tabuia pasaesnos — 64 Gaiita, a ocrasimecs 2 Gaiita
XPaHIT CUTHATYDY.

[MMectbaecsT yerbipe GaiiTa — 3TO HE TAK MHOTO JIJIST XPaHEHUsT OOJIBIIOTO KOJIITUe-
cTBa uero-mbo, moatomy 8 MBR MosKeT XpaHUTBCsT WH(OPMATIHSI TOJBKO O YeThIPEX
OCHOBHBIX pazfesnax. OJH MepBUYHBIN pa3/iesl MOKeT Coep:KaTh PaCHIMPEHHbIHI
pasjies1, KOTOPbIN 3aTeM MOKHO pas3flesIUTh Ha Jlormdeckue paszedbl. Linux moj-
Jep;kuBaeT (TeopeTUYecKn ) HeorpaHUYeHHOE KOJMYECTBO JIOTUYECKUX Pa3iesioB.
Ho maske ¢ orpoMHBIM KOJTMYeCTBOM Jornuecknx pasnenoB MBR orpanmumBaet
MaKCUMaJIbHbBIN pasMep ancka 2,2 Tub, yero B Hallu JIHY €/[Ba XBATAET JIJIsT XPAHEH WS
MeMOB ¢ KoTuKamu. [Touemy mmenno ato orpanudenue? [locuuraiite camu: MBR
orpaHuyeHa 32-OUTHBIMU aJ[PeCAaMU U MOJKET ajpecoBaTh 232 6yioka (OJI0KU 1 CeK-
TOPBI MBI 00CYTUM Uy Th TT03:Ke ), TOATOMY pasMep AncKa ¢ 512-6aiiTHpIMU GJI0KaM K
orpannunBaercs 22 x 512 = 2,199023256 x 10! 6aiitamu.

BIOS u UEFI

GPT — vactp cnienuukaIii €IMHOTO PacIMpseMoro MUKPOITPOrPAMMHOTO UHTEP-
deiica (Unified Extensible Firmware Interface, UEFT). UEFI samensier 6a3oByio cu-
cTeMy BBOJIa/BbIBO/Ia KOMIIBIOTEPa, OoJiee usBectyio kKak BIOS. Ha puc. 8.1 nokasan
unrepdeiic crapoit BIOS, a Ha puc. 8.2 — coBpementoro UEFI ¢ 6oratsim Habopom
(DYHKIHIA, 4TO JI€TAET ero TMOXO0KIM HA MAJIEHDKYIO OIIEPAIUMOHHYIO CUCTEMY.



238 [naea 8. YnpaBneHue AMCKOBbIMYU pa3fieNnamu ¢ NoMoLLblo parted

BIOS SETUP UTILITY

fidvanced Power

Boot Tools Exit

Hain Settings

TE

Primary IDE Master
Primary IDE Slave
SATAL
SATAZ

YYYYYTYTYYY

SATA Configuration
» System Information

[ :26:29]1
[Tue 69/68/2020]1

[LITE-ON DUDRW SOHW]
[Not Detectedl
[SAMSUNG HD204UI1
[Not Detectedl

[Not Detected]

[Not Detected]

[Not Detectedl

[Not Detectedl

Use [ENTER1. [TAB]
or [SHIFT-TABl to
select a field.

Use [+] or [-1 to
configure system Time. I

- Select Screen
T Select Item
+— Change Field |
Tab Select Field
F1 General Help
F18 Save and Exit
ESC Exit

u02.61 (C)Copuyright 1985-2009, American Megatrends. Inc.

Pwuc. 8.1. Hactpoiikn yctapesiueit BIOS

EFT Yersicn
Processor Type
Procassor Speed J500HHZ
Hicrocods Update

Cache 5126

i H3TH Prod P1.90

Total Memory

DORI_AL * None
D0R3_A2 i B192MA (D0R3-1333)
D0R3_BL : None
DOR3_B2 ¢ B152HB (D0R3-1333)

1w My Favorite

I Active Page on Entry
. ~

Intel(R) Core(TH) 17-4770K CPU @ 3.50GHz

: 1638448 with 286H8 Shored Memory and 248 GTT menory
Dual=Chennel Memory Hode

Hain

| Descrintion

When [Auto] 1s selected, the resolution
will be set to 1920 x 1080 1f the
monitor supports Full HD resolution.If
the monitor does not support Full HD
resolution. then the resaluticn will be
set to 1024 x 768."

When [D1sable] 15 salected, the
resolution will be set to 1024 x 768
directly.

Current resolution is [1920 x 1080].

‘_Ju‘nn Gat datails via OR code

Puc. 8.2. Hactpoiku UEFI

GPT umeer mHozkecTBO npenmyitiects nepeg MBR:

® ;10 128 paszenos B Linux ¢ Homepamu 1—128 6e3 Bestkux pobJieM ¢ epBUYHBIME

1 paCHIMPEHHBIMU pa3/i€JlaMu;

® BBICOKYIO OTKaSOyCTOfI‘-H/IBOCTI)I KoImnun Ta6JH/IHbI Pa3/1€JIOB XpaHATCA B HECKOJIb-

KHNX MeCTaxX;
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® YHUKATbHBIC UICHTU(UKATOPHI IUCKOB U PA3/EIIOB;
® 1o//IEPXKKY ycTapesiiiero pexxuma 3arpysku BIOS/MBR;
®

IPOBEPKY COOCTBEHHOM EJIOCTHOCTH ¥ TaOJIUIIBI PA3/IeJIOB;

6e30MacHy10 3aTpy3Ky.

MBR mocrerneHHo BEIXOAUT U3 yIOTPeOJICHNUsT, U BaM OTIPEICJICHHO CIEYeT UC-
nosib3oBaTh GPT. B GPT mnepBbiii cekTOp IncKa 3ape3epBUPOBAH [IJIs 3aTUTHON
MBR, koropas noauep:xkusaer GPT na komnbiorepe ¢ BIOS, Giaarogaps uemy
nMeetcs BO3MOKHOCTH TpuMeHaTh GPT B crapbix cuctemax ¢ BIOS Bmecto UEFI.
W 3arpysumk, 1 oriepaninonHas cucteMa oJuKkHbI moanepskusatb GPT, u takas mop-
Jep;KKa yrKe aBHO peanu3oBaHa B Linux. EquacTBeHHAS MpUYmHA MCTTOTb30BAHUS
MBR — crapsle KOMIIBIOTEPBI CO CTAPBIME ONEPAIIMOHHBIMI CUCTEMaMH, KOTODbIe
ne nojiepskuBaioT GPT.

Ecm y Bac ecth mofio6Hast cTapast CHCTEMa, TO BBI He CMOJKeTe OGHOBHUTD €€ 10 TIO/I-
nepskkn UEFT — uro6st nosryunts UEFI, BbI 0J5KHBI Oy1€Te 3aMEHITh MAaTEPUHCKYIO
naty, nockoinbky 1 UEFI, u BIOS unrerpuposatinl B Hee.

bnoku n cektopbl

Ternepb moroBopuM o 6J10KaxX U CEKTOPax ¥ O TOM, Kak OHH BJIUSIOT Ha MAKCUMaJIbHbIE
pasMephbl IMCKOB, (haliioB U pa3nesoB. bloxu — 9TO HAMMEHBITTHE eTMHUTIH XPAHEHUST
Ha JUCKe, KOTOPbIe MOKET HCII0Ib30BaTh (hailnosasd cuctema. Jlenenne Ha 610K — JI0-
rmaeckoe, a He usmyeckoe. Camasi MasieHbKast (prandeckast eIMHUTA XPaHEHNS — 9TO
cexmop. BJIOK1 MOryT 3aHUMAaTh HECKOJIBKO CEKTOPOB, a (haill — HECKOJIBKO OJIOKOB.

I[Ipu pasmerienun GailioB B 6JI0KaX BO3HUKAIOT HEKOTOPBIE TIOTEPH, TOCKOJIbKY Pas-
MepbI (pailioB pesko ObIBAIOT KpaTHBIMU pazmepaMm 610k0B. Harpumep, (aiin pasmepom
Ha oi1H GaiiT 6oJIblie pa3MepoB YeTbIpex OJIOKOB 3aiiMeT IsATh OJ10KOB. ITaThIil 610K
Oy/IeT XpaHUTh eIMHCTBEHHBIN OAlT 1 IPUHAJIEKATH TOJIbKO 9TOMY (aiiry. V3-3a aTo-
T0 MOKHO MOJyMath, uTo 512-6aliTHbie GJOKH MeHee pacTounTebHbL HO B KakKI0M
GJIOKE XpaHUTCS ellle Koe-Kakas HHGOpPMaI[is, IOMUMO JIaHHbIX U3 daiia.

Kaskpiii 6J10K, KpoMe JaHHbIX u3 (ailia, XpaHUT OTMETKHM BpeMeHu, uMst (aiia,
aTpuOYTHI BJIaJIEHUs, paspelieHust, uaeHTU(hUKATOP 6JIOKA U €r0 MPAaBUJIbHBIN T0-
PSIZIOK € IpYTUME OJIOKAMU, HHIEKCHBIN y3€JI U IPYTHe METa/[AHHBIE.

Baoku pasmepom 4096 Gaiit B Bocemb pas GoJibiie 512-6aiiTHbIX 6JI0KOB, a MeTaJaH-
HBIX XPaHAT CTOJIBKO Ke. UTOOBI II0JIHOCTBIO 3aHATH KECTKHIL IUCK eMKOCThio 4 Tub,
Ha HeM HyxkHO pasmectutb 8 000 000 000 6;10k0B 1o 512 Gaiir. [Tpu pasmepe 60Ka
4096 Gaiit pasmecTuTh HykHO TO1KO0 1 000 000 000 610K0B — HOJTyYAETCS LOBOJIBHO
BHYIIIUTETHHAST 9KOHOMUST Ha METAIAHHBIX.
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Paswmep cexropa orpanuunBaeT pazmep TOMOB. /[oJirne ro/ibl CTaHAAPTHBIM CUUTATI-
cs1 pasmep cexropa 512 Gaii, B HacTosIIee BPeMs CTaHAAPTHBIM CUUTAETCS PasMep
4096 GaiiT, TTOCKOJIbKY eMKOCTb JKECTKHIX JAUCKOB 3HAYMTETbHO BBIPOCIIA.

Tabauia pasaesnoB GPT obecnieunBaer 64-OUTHYIO ajpecaliiio, TO3BOJIsIS pa3Me-
cTUTh 2% HII0KOB Ha OJTHOM JIUCKE, TO €CTh Pa3Mep KeCTKOTO icKa ¢ 512-6aiiTHBIMI
6iokaMu MoskeT gocturath 9 36aiir (9 x 102! Gaiir). C 4096-6aiiTHpIME OI0KAMM
MaKCHMaJIbHbII pasMep Aucka cocrabiser 75 36aiit (75 x 102! Gaiir), uero, Kak MHe
KaykeTcst, Oy/IeT I0CTaTOUHO Jaxke JUUIs CAMOTO MPEJAHHOTO KOJJIEKIIHOHEPA MEMOB
€ KOTUKaMHU. JTO TEOPETHUECKIe MAKCUMYMBI, HO €CTb ellle OTPAaHNIeHNS, HAKIaIbl-
BaeMble 000PYIOBAHIEM, OTIEPATTHOHHON CHCTEMOTT 1 TOAAEPKKOHN OOTBITHX TOMOB
B (aitnoBoii cucreme. Hampumep, daiismosas cuctema Ext4 He MmokeT nMeTh pazMep
6oabiie 1 Dub (1 x 2%), a MakcumabHbIii pasmep daiina ¢ pasmepom 6s10ka 4096 Gaiir
cocrasJsiet B Heil 16 Tub. Maiinobas cucrema XFS numeer MakcuMabHbINA pa3mep
8 Oub munyc 1 Gaiir (8 x 290 — 1),

Onrryeckne CD 1 DVD umeror cextopbl pasmepoM 1o 2048 Gaiit. TsepaoTeibHbie
ycTpoiictBa, Takue Kak USB-nakonurenu, SD-kaptol, CompactFlash u tBeporenbrbe
Hakorutesm (SSD), Toke UMEIOT ceKTOPbI U 610KH. Camast MaJIeHbKast e/IMHHUIIA XPa-
Henust Ha SSD HasbiBaetcst cmpanuyeti. TuniaHble pasMepsl crpanui] — 2, 4, 8 Koaiit
u Gosbie. bioku cogepaxar or 128 10 256 crpanuil 1 00bIYHO UMEIOT PasMep OT
256 Ko6aiit 1o 4 Mobaiit.

Ot Bcex 9TUX HENPUBBIYHBIX YHUCEJI FOJI0BA MOKeET HoiTH Kpyrom. B tabir. 8.1 nepe-
YUCJIEHBI JIECSITUUHBIE U IBOMUHBIE €[MHUIIBI U3MEPEHUST, KOTOPbIE MOXKHO UCTTOJTh-
30BaTh JIJISI UBMEPEHUST EMKOCTH JINCKA.

Ta6nunua 8.1. [lecatnyHbie 1 ABOUYHbIE eUHILbI CHUCTEHNS

Bennunna DlecaTuuHan eguHnLa BennumHa [1BonuHasa eauHMLa
1 b, 6aiit 1 b, 6aiir

1000 K6aiit, Kunobaiir 1024 Kub, knbubaitt
1000? Mbaiit, merabaitt 1024 Mwub, mnbubaiir
1000° [6aiiT, rurabaiit 10243 [ub, rubunbaiir
1000* Toait, Tepabaiit 1024 Tub, Tebubait
1000° M6aiit, netabait 1024° [ub, nebubaiir
10006 J6aii, 3Kkcabaiit 10246 Jub, 3kcbubait
1000’ 36aiir, 3eTTabaiit 1024 3ub, 3e6ubaiir

10008 W6air, ioTTabaiT 1024 {nb, iobubaiit
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JlecsiTUuHble eIMHUIIBI U3MePeHnst — 3T0 crenern 10; HarpuMep, KuaobaiiT paBeH
1000 Gaiit, wiau 10%. [[BowuHble eAUHUIIBI — CTEIEHU JABOMKH, MOITOMY KUOHOAT
pasen 21 wim 1024 Gaiit. TIponsBOANTENH KECTKUX JAUCKOB JIOOST UCIIOIb30BATh
MeCSTHIHBIH (hopMart, YT0ObI EMKOCTD UX JUCKOB Ka3aiach GOJIBIITE.

Tot, KTo MPHUIYMaJI CTPAHHYIO CXeMY UMEHOBaHU «OMOalT>, MOYTH rapaHTHPOBAJI,
YTO HUKTO U HUKOIJIA He 3aX0UeT IPOU3HOCUTh 9TH Ha3BaHu. B 1r060M ciryuae naH-
HOe pas/ieieHre BHOCUT ITyTaHUILY, [IOCKOJIbKY MHOTHE UCTIOJIb3YIOT 9T UMEHOBAHUS
eMHUI] KaK B3auMosaMersemble. Ho, Kak ObI TO HI OBLIO, TEIIEPh BBl 3HAETE PA3HUILY.

8.1. Pa3moHTMpOBaHMe pa3faenos
nepen pasbueHuem
c nomouyblo parted

3apava

Brr 3HaeTe, 4TO 1epe/l USMEHEHNEM Pa3/1€Ji0B C IIOMOIIbIO pa rted nx HYKHO pa3MOH-
TUPOBATh, HO HE 3HAETE, KaK 3TO C/ieJ1aTh.

PewieHune

PasmonTrpoBaTh pases MOKHO B iuciieTuepe Gaitios ¢ rpadhudeckum nnrepdeiicom
WJIX BOCIIOJIb30BATHCS KOMaHI0M umount. Huke mipejicTaB/ieH IpuMep pa3MOHTUPO-
BaHud /dev/sdc2:

$ sudo umount /dev/sdc2

Ho xak y3HaTh nMs ycTpoiicTBa? 3arjasHuTte B perienT 8.3, B KOTOPOM PacCKa3bIBa-
eTcsl, KaK ITOJIyYNTh CIICOK BCEX TO/KIIOUEHHBIX TUCKOB U Pa3fiesioB.

Ecim BoI cobupaerech co3aaTh HOBYIO TaOIUILY Pa3ae/ioB Ha AUCKe, TO JOKHBI Pas-
MOHTHPOBATb BCE Pa3/leJibl, UMEIOIIUECS] HA HEM.

| BHeceHune nsmeHeHuii B pa6oTaloLieil cucteme

BecbMa prucKOBaHHO pa3MOHTHPOBATh (DailIoBble cucTeMbl, Takue Kak /home,
/var uiam /tmp, pa3MellieHHbIe B PA3HbIX pa3/iesiax 1 MOKII0UYEeHHbIC K AKTUBHOM
KOpHEBO# (haiiyioBoil cucreme. besornacuee BBITTOTHATD ONEPALNN C Pa3/eaMu
u3 apyroro ak3emisipa Linux, Takoro kak SystemRescue (cm. rnaBy 19), nmmn
13 BTOPOU crcTeMbl Linux Ha Toii ske Mamuie (cM. riiasy 1).
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KommeHTapuit

Texnudyecku MOHTUPYIOTCS U PA3MOHTUPYIOTCS (haliJIOBble CUCTEMBI, a HE PA3/IeJIbl.
Ho s He IPOTHUB, ecJin BBI CKaXKeTe «PasfIesIbl».

JlononHutenbHasa uHGopmauua

® man 8 parted

@ Pyxosozacrso nosabsosatess Parted User’s Manual (https://oreil.ly/SNyLL).

8.2. 3anycK parted
B KOMAaHJHOM peXxume

3agava

Bol 3Haete, uTo KoMaH/a parted MOIEPKUBACT MHTEPAKTUBHBIN PEJKUM, B KOTOPOM
MOJKHO paboTaTh Kak ¢ KOMaHHON 0B0JIOUKON, 1 MaKeTHBI PEKUM, KoT/la parted
BBITIOJIHAETCS Kak 00bIYHas KoMaHia. Ternepb Bbl XOTUTE y3HATH, KaK UCIOJIb30BATh
006a pesKuma.

PewweHune

Ecnu BBecTn xoMany parted 6e3 mapaMeTpoB, TO OHa 3alyCTHT WHTEPAKTUBHYIO
0605104Ky parted. J[Jist 3TOTO HYKHBI IPUBUJIETUN TOOL:

$ sudo parted

GNU Parted 3.2

Using /dev/sda

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted)

Korza npusbluHOe Ipuralleriie K BBOJy cMeHuTcs Ha (parted), s1o OyaeT o3Ha-
YaTh, YTO BbI HAXOAUTECH B MHTEPAKTUBHOI 000J10uKe parted. Beemure help, uToOnI
MOJIYYUTD CITUCOK KOMAaHJ U UX omucanusi. Kpome TOTo, MOKHO TIOJIYUUTD CIIPABKY
JUIs OTJIe/IbHBIX KOMaH/| parted, Hanpumep help print. Beegure quit, 4toObl Bblil-
TH 13 parted. BosbIIMHCTBO KOMaH I parted MOKHO COKPATHUTD JI0 MEPBO OYKBHI,
HarpuMmep h u g.

Yro6bl 3amycTUTh parted Kak 0OBITHYI0 KOMAHIY, HYKHO TlepeaTh eif Bce Heob-
XOJIIMbIE ITAPAMETPDI, KaK B CJEAYIONIEM TTPUMEpPE, KOTOPbII BBIBOJUT CITUCOK BCEX
HOJIKJIIOYEHHDIX JIUCKOB!
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$ sudo parted /dev/sdb print devices
/dev/sdb (2000GB)
/dev/sda (4001GB)
/dev/sdc (4010MB)
/dev/sdd (15.7GB)
/dev/sre (425MB)

Komara 3amycturcst, BHITOTHAT 3aTpeGOBAHHOE JIEHCTBIE U BEPHETCS B OOBIYHYIO
KOMaH/HYIO 060JIOUKY.

KommeHTapwmit

Byapre 0cTOpOKHBL, 3aeHCTBY S IIOO0H PEKUM, TOCKOJIBKY parted MTPUMEHSIET H3Me-
HEHUS HeMeJIeHHO. Beerna co3naBaiite pe3epBHbIE KON, TIPEK/IE YeM TTPUCTYTIATD
K HCII0JIb30BAaHUIO parted.

JlononHutenbHaa uHpopmauma

® man 8 parted

@ PykosojcTso nmosb3osatess Parted User’s Manual (https://oreil.ly/SNyLL).

8.3. 0630p CyuiecTBYIOLLUX AUCKOB U pa3fenoB

3apava

[TonyuuTh CIMCOK UMEIOIUXCS Pa3/leJoB, X pa3Mepbl U TUTIbI (DANTIOBBIX CUCTEM
Ha HUX.

PeweHune

Ecam BaM HensBecTHBI UMeHa /IMCKOB B Balllell cucTeMe, TO ITPOCTO 3aIlycTuTe parted
6e3 mapaMeTpoB:

$ sudo parted

GNU Parted 3.2

Using /dev/sda

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted)

Ecau BbI He yKa3aiu yCTPOHCTBO, TO parted MOIbITACTCS yTallaTh, KAKOE Bbl XOTUTE
HCIOJIB30BaTh — OOBIYHO TIEPBOE, — M COOOTITUT O CBOEM BBIGOPE (06paTHTe BHUMAHIE
Ha CTPOKY Using /dev/sda B IpebIyIIeM TIPUMEDE).
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3amnycruTe KOMaHy print devices, YTOOBI IOJYYUTH CIIUCOK JUCKOB € UX MMEHAMU
1 pa3Mepamu:

(parted) print devices
/dev/sda (256GB)
/dev/sdb (1000GB)
/dev/sdc (4010MB)

BoiGepuTe HYKHBII BaM JUCK, YTOOBI MOJYYUTH TOAPOOHYIO HH(MOPMAIIUIO O HEM:

(parted) select /dev/sdb

Using /dev/sdb

(parted) print

Model: ATA ST1000DMOO3-1SB1 (scsi)

Disk /dev/sdb: 1000GB

Sector size (logical/physical): 512B/4096B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags

1 1049kB 525MB 524MB fatlé boot, esp
2 525MB 344GB 343GB btrfs

3 344GB 998GB 654GB xfs

4 998GB  10@@GB 2148MB linux-swap(vl) swap
(parted)

Beemure komaHay quit, 4TOOBI BBIATH.
MO’KHO OTKPBITh HHTEPAKTUBHYO 060JI0UKY parted /it KOHKPETHOTO JICKa:

$ sudo parted /dev/sda

GNU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.

Beemure koMaH Ly print 6e3 apaMeTpoB, 4TOGBI MOTYIUTh HH(OPMATIIEO 00 9TOM JIHCKE:

(parted) print

Model: ATA SAMSUNG SSD SM87 (scsi)

Disk /dev/sda: 256GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

[...]

Komanza print all nossoJisieT BbiBecTH nHMOPMAIio 000 BeeX pasjesax Ha Beex
yCTpOICTBaX:

(parted) print all
Model: ATA SAMSUNG SSD SM87 (scsi)
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Disk /dev/sda: 256GB
Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:
Number Start End Size File system
1 1049kB 524MB 523MB  fatl6

2 524MB 659MB  134MB

3 659MB 253GB 253GB ntfs

4 253GB 256GB  2561MB ntfs

Model: ATA ST1000DMOO3-1SB1 (scsi)

Disk /dev/sdb: 1000GB

Sector size (logical/physical): 512B/4096B
Partition Table: gpt

Name

EFI system

partition

Microsoft reserved
partition

Basic data partition

Disk Flags:

Number Start End Size File system Name Flags
1 1049kB 525MB 524MB fatlé boot, esp
2 525MB 344GB 343GB btrfs
3 344GB 998GB 654GB xfs
4 998GB  1000GB 2148MB linux-swap(vl) swap

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B

Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags
1 1049kB 4010MB 4009MB primary fat32

Flags
legacy_boot,
msftdata
msftres

msftdata
diag

AfHH(MOXGﬂ)OHpeﬂeHHTb]{aHHQHeIﬂlﬂHCKeCBO60ﬂHOFO]]pOCTpaHCTBa,HeSaHHTOFO

HUW OJIHHMM DPa3/ieJIOM:

(parted) print free

Model: ATA ST4000DMOOO-1F21 (scsi)

Disk /dev/sda: 4001GB

Sector size (logical/physical): 512B/4096B
Partition Table: gpt

Disk Flags:

Start

17.4kB
1049kB
500MB

60.5GB
2061GB
2069GB

End
1049kB
500MB
60.5GB
2061GB
2069GB
4001GB

Size
1031kB
499MB
60.0GB
2000GB
8000MB
1932GB

Number File system
Free Space
ext4
ext4

xfs

A WN R

Free Space

Name Flags

linux-swap(vl)
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KommeHTapuit

Pasbepem, 4TO 03HAYAET BCST 9T BBIBOMMAsT MH(DOPMAITHUSI.

Model (Mo/iesib) — Ha3BaHUE TPOU3BOUTEIIS YCTPOICTBA.
Disk (ucK) — UM yCTPONCTBA U pazMep.

Sector size (pasmep cekTopa) — GUBMYECKUN U JOTUYECKUIT pasMepsl OJ10-
Ka. Jlornueckuii pasmep 6si0ka 512 Gailt obecriednBaeT 06PaTHYIO COBMECTH-
MOCTb CO CTapbIMU JMCKOBBIMHM KOHTPOJIJIEPAMU U IIPOTPAMMHBIM obecreye-
HUEM.

Partition table (TabJuiia pasiesioB) — coobOmaet Tl TabJIHIbl pasieios: msdos
nm gpt.

Flags ((parn) — 6osee Baxknbl aas Windows, yem g Linux. Ouu upentudu-
LHUPYIOT TUIIBI Pa3esioB U B HEKOTOPBIX CIydasx HeoOxoauMbl, uToOb6 Windows
He 3amyTajiach B HUX. ITOJHBINA CIIHCOK (bJIATOB MOKHO HAlTH B PYKOBOJCTBE
nosb3osaresis Parted User’s Manual (https://oreil.ly/SNyLL).

Hwxe pezictaBieHbl HECKOIBKO (PIIaroB ¢ UX ONMMUCAHUEM [IJIsT TIPUMEPA:

legacy_boot — oTMeuaeT 3arpy3ounbiii pasnen GPT;

msftdata — ormeuaer paszenst GPT, comepskaiiue daiiosbie cucrembl Microsoft:
NTFS nmm FAT;

msftres — pasjes, 3ape3epBupoBaHibiii Microsoft. DTo crenuanibHbIN pasied,
KOTOPBIHT HeOGXOIMM OTIEPAITHOHHBIM crcTeMaM Microsoft /tst ucmob30BaHst
pasmenos GPT. Ha muckax pasmepom menee 16 T'6aiiT a/s 3ape3epBupoBam-

Horo paszena (MSR) orBogurcst 32 M6aiiT, a Ha JucKax OOJIBIIEro pasMepa —
128 Moaiir.

diag — paszgen s Boccranosienus Windows.

boot, esp — oba hsiara orMedaioT paszesl Kak 3arpy30uHblil; boot — 9T0 MeTKa
st MBR, a esp — nrst GPT.

swap — OTMe€YaeT pa3/ieJl TOAKa4YKH.

JlononHutenbHasa uHGopmauua

man 8 parted

Pykosozcrso nosbsosaress Parted User’s Manual (https://oreil.ly/SNyLL).
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8.4. Co3paHue pa3pgenos GPT Ha He3arpy3ouHom gucke

3apava

3aHOBO pa3bUTh JIUCK HA PA3esibl, YIAJUB BCE JaHHBIE U CO3/aB HOBYIO TaOJIUILY
pazzesnoB GPT. 9To He 3arpy304HbIi IMCK € ONTEPAIMOHHON CUCTEMON — OH TIpe/i-
Ha3HAYEH TOJILKO JIJIsT XPAHEHUS] TAHHBIX.

PewieHune

ChHavana COSZIafITe HOBYIO Ta6JII/ILIy Pa3/iesioB, ITIOTOM pPa3/l€Jibl, 4 3aTEM Y6GZII/IT€CB,
4TO BCE€ OHUM CO3JaHbl ITPaBUJIbHO. HpOBepre IIPpaBUJIbHOCTbH BbI60pa ANCKa; CM. pe-
oernT 83, B KOTOPOM pPaCCKa3bIBA€TCA, KaK IHOJIYYUTb CIIMCOK IMCKOB N PAa3/1€JI0B.

Cuenytoruii mpuMep geMoHctpupyet pasouerne USB-nakomuresns /dev/sdc, KOTO-
PBIii KCITOJTB3YeTCST [Tl XPaHEHUST IAHHBIX. JTO He 3aTPY30UHbIN JAVCK C ONlEePalioH-
HOI cucremoii. Tlepen 3amyckom parted 00s3aTeIbHO Pa3MOHTHPYITE YCTPOICTBO.
[TepBbrIit 1Iar — pa3MOHTHUPOBATH YCTPOUCTBO, M TOJTHKO TIOTOM MOXKHO ITPUCTYTIATh
K CO3JaHMIO HOBOI Tabauibl pasnenos GPT:

$ sudo umount /dev/sdc

$ sudo parted /dev/sdc

GNU Parted 3.2

Using /dev/sdc

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) mklabel gpt

Warning: The existing disk label on /dev/sdc will be destroyed and all data on
this disk will be lost. Do you want to continue?

Yes/No? Yes

(parted) p

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B

Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags

TeHepb MOJKHO CO3/1aTb HOBbI€ Pa3/l€JIbl. Huke IIPUBOJIUTCA ITPUMED CO3MaHUsA IBYX
Ppa3zieJioB € O/IMHAKOBbIMU pa3dMepPaMu. II]IH KaXX/I0To pas/iejia HyKHO YKa3aTb UM,
a TaKyKe HadaJ/l0 1 KOHEeIL:

(parted) mkpart "images" ext4 1MB 2004MB
(parted) mkpart "audio files" xfs 2005MB 100%
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ITocsie aTOTO POBEPHTE MOJYYUBIIUIICS Pe3yIbTaT U 3aBEPIIUTE ceaHC paboOThI
C parted:

(parted) print

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:
Number Start End Size File system Name Flags
1 1049kB 2005MB 2004MB ext4 images
2 2006MB  4009MB 2003MB xfs audio files
(parted) q

Information: You may need to update /etc/fstab.

Eciin Hauasio nim KoHel OKasKeTCs CAUIIKOM OJIM3KO K IPYyroMy pasjely, To parted
coobmuT 06 ommbKe. B ciemyiomem IpuMepe Ha4aao BTOPOrO paszesia COBIIALAET
C KOHIIOM TIEPBOTO:

(parted) mkpart "images" ext4 2004MB 100%

Warning: You requested a partition from 2004MB to 4010MB (sectors
3914062..7831551).

The closest location we can manage is 2005MB to 4010MB (sectors
3915776..7831518).

Is this still acceptable to you?

Yes/No? Yes

Yro6bl HCTIPABUTH ONMHOKY, MOKHO 2004MB 3aMEHUTH HA 2005MB.

KommeHTapuii

Cunrakcuc co3ganus HOBBIX pasnenoB GPT nmeer Bum: mkpart name fs-type
start end.

[TapameTp name — o0si3aTe ibHBII. B HeM MOKHO Ilepeaath J00YI0 CTPOKY, TO eCTh
BbI MOJKETE aTh Pasfiesly UM, KOTopoe OyeT HalOMMHATD BaM €ro IIpeHasHaYeH e,

Merka fs-type — HeoOs3aTesbHas (TUII (hailJIOBON CUCTEMBI ), HO BbI BCEI/Ia I0JIKHBI
YKa3bIBaTh ee, YToObI pas/iesry Oblil IPUCBOEH MPABUIBHBIN KOJ TUIA (hailsIoBoil cu-
creMbl. 3aryctuTe KoMauay help mkpart B MHTEpaKTUBHON 000104Ke parted, 4TOObI
VBUETD CIIMCOK TOJ/IEP;KUBAEMBIX METOK (PaliJIOBOI CUCTEMBI.

[TapameTp start ompezesnseT TOUKY Hadaia HOBOTO pasjiesia. ITO BCerjia Yuca0Boe
3HaueHue. 3HaueHue 1IMB B MPUMEPE BBIIIE 03HAUYAET «OTCTYIUTH OJUH MerabGaiT ot
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Havajsa iucka». HauaTh ¢ HyJIst HeJib3s1, TOCKOJIbKY TIEpBbie 33 CEKTOPA 3ape3ePBUPO-
Baubl 111 MeTkr EF], moaTomy mmepBbIii pas/iest MoKeT HAaUMHATHCS TOJIBKO C CEKTOpa
C TIOPSIIKOBBIM HOMEPOM 34 1Jjiut Bbiliie. S MCIIO/Ib3y 0 OTCTYI B OAWH MerabaiiT, mo-
CKOJIBKY 9TO JIETKO 3aITOMHUTb.

B napamerpe end MoxkHO 1epegaTh abCOMIOTHOE WU IIPOLEHTHOE 3HAYCHUE Pas-
Mepa. B npenpiayiem npumepe KOHeIl TIepBOTo pasziesia HaXoUTCs Ha PACCTOSTHUN
2005 Mobaiit o Havyaja AucKa. BTopoii pasmes 3akaHYMBAETC B TOYKE, COOTBET-
crByiomeit 100 % ocrasirerocs npocrpatcTsa. Cosaanre HOBOI TabJIMIIbI Pa3/e/IoB
VIQJIAT BCE JIaHHbIE, UMEBIINECST HA IUCKE.

[Tepen ucriosnb3oBanreM HOBOTO pa3jiesia Ha HETO CJIeJAYeT TOMeCTUTh (hailioByio
cuctemy (cMm. riaBy 11).

[Ipenynpesxennie You may need to update /etc/fstab (BoamozkHo, Bam cJieyerT moripa-
BUTH /etc/fstab) akTyasbHO, TOIBKO €CJI BbI MEHSIETE Pa3fesIibl, MEPEUUCTEHHbBIE
B (haiisie /etc/fstab.

lasxe eciu Bbl J0OABUIU B pasjiesibl METKU ¢ TUIIaMU (PailIOBbIX CUCTEM, OHU
He OyayT cosnanbl aBToMaTudecku. Cosmanne HailloBbIX CUCTEM — 3TO OT/EJb-
HBIH Iar.

MeTtku hailToBBIX cCTEM MHOT/Ia MOTYT cue3HyTh. Ho ect momecTnTh haiisioByro
CUCTEMY B Pasjiesi, TO OHU COXPAHATCS.

Cupaska B parted U JOKyMEHTAI[M$ HE COBCEM UYETKO OTTUCHIBAIOT PA3JINUNST MEK/LY
coznanueM pazziesoB GPT u MS-DOS. Coznaast paznes GPT, BbI 10/15KHBI TTPULY -
MaTh st Hero ums. Ipu cosmannu pasaena MS-DOS Hy:KHO yKasaTh mun pasoeia:
nepsunnbLil, pACUUPEHNbIL NI J02UYecKuli. ITO BbI3BIBAET HEKOTOPYIO MTyTAHUILY,
U B pe3yJibTaTe aJIMUHUCTPATOPbI co3/aioT pasneibl GPT ¢ umenamu «nepguunblil»,
<PAcCWUpenuvlils N «o2udeckull>. ITo HeBepHO, u s paszaenoB GPT caenyer 3a-
JIaBaTh UMEHd.

B so6oMm cirydae He caepyeT cospaBarh Tabsmiel pasaenoB MS-DOS, mockoIbKy
OHU yCTapeJsd, pa3Be TOJbKO Ha CTAPBIX KOMITBIOTEPAX CO CTAPBIM IIPOTPAMMHBIM
obecrieuenreM, kotopoe He nozaepxuBaer GPT.

JlononHutenbHaa uHpopmauma

® man 8 parted
@ Pyxosozcrso nosbsosatess Parted User’s Manual (https://oreil.ly/SNyLL).

® [aBa11.
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8.5. Co3paHue pa3genoB ana ycraHoBKu Linux

3apava

OmnpenennTpb, Kak pasOUTh AUCK Ha Pas/esibl s yCTaHOBKY Linux.

PewweHue

Wcnonb3ayiite aucnerdep pasaesioB B mporpaMMe yeTaHoBKH Linux. MoxHO pasouTh
JIMCK Ha PpasjieJibl U JIO 3aIlyCKa YCTAaHOBKHU Linux, HO MCIOJIb30BaHUE JIUCIIETYEPA
PAa3/IEJIOB B IPOrPaMMeE YCTAaHOBKHU TaPAaHTUPYET, 4TO Bee OYIIET CIEJAHO TPABUIIBHO,
U €CJIU BbI JIONYCTUTE ONIMOKY, TO YBUANUTE COOTBETCTBYIOIIEE TIPEAYIIPEKICHIE,
IIpeaaraemas cxema pasbueHys NpUBOAKUTCA B perente 1.8.

KommeHTapuii

BoJIbIIMHCTBO TIPOrpaMM YCTaHOBKHY Linux MOMOTAt0T pasOuTh IUCK Ha PA3/IeJIbl IS
HOBOI yCTAaHOBKM, & TAKJKE MO3BOJISIOT HACTPOUTH PasbUeHUe BPYYHYIO.

JlononHutenbHaa uHpopmauus

@ BsoHas yacTb 9TOM IJIaBbI, IJie IPUBOAATCS PEKOMEH AU 110 Pa3OUEHMIO JUCKA.

® [asal.

8.6. YnaneHue pa3genos

3agava

Y nanutb HEKOTOPbIE Pa3/leJIbl.

PeweHune

3amycTure parted B MHTEPAaKTUBHOM PEsKUME JIJIsI IUCKA, HA KOTOPOM Tpebyercst
YIQIUTh PaszeJibl, U BhIBEIUTE TaOIUILY PasieioB:

$ sudo parted /dev/sdc
GNU Parted 3.2
Using /dev/sdc



8.6. Ynanenue pasgenos 251

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) p

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:2

Number Start End Size Type File system Flags
1 1049kB 2005MB 2004MB primary
2 2005MB  4010MB 2005MB primary

Yro0bl, HATPUMED, YAAJIUTH BTOPOI pasjiest, BBeauTe KoMaHay rm 2. Pasuen Oyzaer
HEMEUIEHHO y/iasieH 6e3 TOATBEPIKACHUs. 3aTeM CHOBA BBEAUTE KOMAHY p JJIst
MIPOBEPKU:

(parted) rm 2

(parted) p

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags
1 1049kB 2005MB 2004MB primary

KommeHTapuit

ByabTe BHUMaTEIbHbI, yKa3biBast HOMEp yaansieMoro paszena. Caenaiite 3aMeTKn Ha
Gymare U He JIEHUTECh MEPEPOBEPUTDH celst, IPESKIE YeM HAYATh.

[Ipu momnbITKE y1aTUTh CMOHTUPOBAHHBIN pa3/ies parted BBIZACT MPeypeXx/Ie-
Hue: Warning: Partition /dev/sdc2 is being used. Are you sure you want to continue? (Bamma-
Hue: pasnen /dev/sdc2 B HACTOAIIMIT MOMEHT UCTIOJIb3yeTCsT. BbI yBEPEHBI, 4TO
XOTHUTE MPOAOJIKATE? ). BbI MOJKeTE IPOLOJIKUTD 1 YAAIUTH €ro. JIIoOble OTKPBITbIE
(haitsrel ocTaHyTCA B TaMSITH, TIOKA BbI HE 3aKPOETE UX WJIN HE TIOTIBITAETECH TTepe-
3arpy3uTh, HO caMOe WHTEPECHOE TO, YTO 3TH (hailTbl MOKHO COXPAHUTH B IPYTOM
pasmeie.

JlononHutenbHaa uHGpopmauma

® man 8 parted

® PykosojctBo nosb3oBatesst Parted User’s Manual (https://oreil.ly/SNyLL).
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8.7. BoccTaHoBNEHMe YAaNeHHOro pa3aena

3agava

Bor YaAaanian pasaed 1mo omunbKe u TEnepb XOTUTE BOCCTAHOBUTD €T0.

PewieHune

Ecau BbI caryvaiino yzanmuau HOBBIN IyCTON pasfiesi, TO HET CMbICJIA BOCCTaHABJIM-
BaTh €ro, IPOCTO cO3/1aliTe ero 3aH0BO. Eciu B pas/iesie nMesiach (aiijioBas cucrema
U JIAaHHDBIE, TO IPUCTYITUTH K BOCCTAHOBJIEHUIO HY;KHO HEMe/IJIEeHHO. B MHTepakTUBHO
060s10uKe parted BBITIOJHUTE KOMAH/LY rescue 1 YKa)KUTe Hauajio U KOHEIl pasjieJia.
Onut MOTYT OBITH TIPUOTUIUTETHLHBIMU:

(parted) rescue 2000MB 4010MB

searching for file systems... 40% (time left 00:01)Information: A ext4
primary partition was found at 2005MB -> 4010MB. Do you want to add it to the
partition table?

Yes/No/Cancel? Yes

Ob6omouka parted e coo6IaeT O pe3yIbTaTax BHITOTHEHHUS OTIEPATIHH, TTOITOMY BbI-
BeuTe TabJIHILY Pas3IesioB, 4UTOObI Y3HATH, GBI JI BOCCTAHOBJIEH TIOTEPSTHHBIN Pas3Ies:

(parted) p

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 1049kB 2005MB 2004MB  xfs images
2 2005MB 4010MB 2005MB ext4

Bot u Bce. Ecaii Bam roBeseT, To Batu (hailibl OCTAaHYTCS B TIEJIOCTU U COXPAHHOCTH.

KommeHTapuit

Yewm joJibliie BBl pasyMbliBaeTe, IPesK/e YeM MPUCTYIUTh K BOCCTAaHOBJIEHUIO Pa3-
Zies1a, TeM HIKE BEPOATHOCTD YCIENTHOTO BOCCTAHOBJICHUA, TOCKOIbKY OH MOJKET
6BITH caTyvaiiio mepesanucan. Ecim HY/KHO OTIOKHUTE CIacaTebHbIE OTEPAIini Ha
KaKOe-TO BPEMsI, TO CTIPSIYbTE UCK TIO/IATbIIE B GE30MacHOe MECTO.

Kax Bcerma, He 3a6bIBaiiTe 0 pe3epBHOM KOTTHPOBAHUT.
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JlononHutenbHaa uHGopmauua

® man 8 parted

@ Pyxosozctso nosbsosarens Parted User’s Manual (https://oreil.ly/SNyLL).

8.8. YBenuueHue paamepa pasgena

3apava

YBesmmunThb pazMep CyNIecTBYIONIEro pas/iesia, B KOTOpoM nMeeTcs (haiiioBad cucrema.

PewieHune

Cremytomuii mpuMep IeMOHCTPUPYET, KaK YBEJTUYUTh pazMep pasziena ¢ paisoBoi
CUCTEMOI B HeM. /7151 TOT0 Hy;KHO BBITIOJTHUTD /IBa TIara: U3MEHUTD Pa3Mep paszerna,
3aTeM COOTBETCTBYIOIUM 06PA30M U3MEHUTH pa3mep aitnosoil cucrembl. Kaskaast
(aiitoBast crcTeMa UMeeT CBOit Habop MHCTPYMEHTOB, U BbI JIOJIKHBI HCIIOJIb30BATh
MIPABUJIBHBIN MHCTPYMEHT JIJIA yBeJIMYEHUS pa3Mepa CUCTeMBL. B anHOM perienite
MbI U3MeHUM pasMep paszaenos Ext4, XFS, Btrfs u FAT16/32.

Ext4, XFS u Btrfs MoxkHO yBeMuuBaTh, He pasMOHTUPYs UX. MI3MeHUTH pazmep
FAT16/32 Mo:xHO, TOJIBKO ecyTu 9Ta (GailoBast cicTeMa pa3MOHTHPOBaHa.

B konue pasgena, KOTOpbLA HYKHO YBEAUYUTD, J0JKHO OBITH CBOOOLHOE MECTO.
OTkpoliTe HHTEPaKTUBHYIO 000/109KY parted Ha BRIOPAHHOM JUCKE U HAHANTE CBO-
60/IHOE MECTO:

$ sudo parted /dev/sdc

GNU Parted 3.2

Using /dev/sdc

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) print free

Model: General USB Flash Disk (scsi)

Disk /dev/sdc: 4010MB

Sector size (logical/physical): 512B/512B

Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
[...]
1024MB 2005MB 981MB Free Space
2 2005MB 3500MB 1495MB ext4 audio
3500MB 4010MB 510MB  Free Space
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B mannom ciyyae Mbi umeem 981 Mbaiit cBOGOIHOIO IPOCTPAHCTBA IIEPE]] PA3IETIOM 2
u 510 Mbaiit — 11ocsie Hero. VI3MeHUTh MOKHO TOJILKO KOHEYHYIO TOUKY pasjelia,
MO9TOMY CJIe/IyIOIINe TIPUMEPDI PACIIIUPSIIOT pas/es 2, 106asJisist kK Hemy 510 Moaiit
CBOGOTHOTO MECTA B KOHIIE.

CHauajia paciupyM pas/est 10 HOBOU KOHEYHOU TOUKHU:

(parted) resizepart 2 4010MB

Bol He yBuauTe coobimenns 06 YCIenHOM BIIOJIHEHUH, HO eC/iu ObLIa JOIyIleHa
ommbKa, To coobuenue 06 omubKe nosasuTcs. Beegute p, 4T0ObI BBIBECTU TabIHILY
paszesioB 1 yOeauThCst, YTO KOMaH/ia resizepart cje/iajia To, YTO Bbl XOTEJIH.

Tenepw Hy:kHO pacmupuTh GHalI0BYIO CUCTEMY, TIPUBE/IS €€ pa3Mep B COOTBET-
CTBUE C HOBBIM Pa3MepOM pas/ieJia, UCII0Jb30BaB JIJIsSI ATOI0 COOTBETCTBYIOILYIO
KOMaHZy I JaHHOH (ailioBoii cuctembl. B Tabu. 8.2 mepednciienbl KOMaHIbI AT
Kask/10W (DaiiJiIoBON CUCTEMBI, BBIIIOJHSIONINE UX PACHIUPEHUE JIJISI 3aTIOJTHEHU S
paszmenos.

Ta6nuua 8.2. Komanabl 415 yBenuueHnsa pasmepoB GaitnoBbix CACTEM

OaiinoBas cucrema Komanpa nusmeHenus pasmepa

Ext4 sudo resize2fs /dev/sdc2

XFS sudo xfs_growfs -d /dev/sdc2

Btrfs sudo btrfs filesystem resize max /dev/sdc2
FAT16/32 sudo fatresize -i /dev/sdc2

HamomHuro etmie pas, uTo nepes n3MeHeHreM pasMepa daiinosoii cucremsl FAT16/32
ee Hy>KHO Pa3MOHTHPOBATb.

BoiBeauTe Tabuily pasiesios B parted, 4TOGbI TPOKOHTPOJUPOBATH PE3YJIbTAT.

KommeHTapuit

ITpuMepbl B 1aHHOM riaBe U B penente 8.9 neboublime, u B HuX urypuposan USB-
HAKOIIMTE/Ib eMKOCTBIO 4 T'6aiir. OH npeKpacHo IMOAXOAUT JJI TeCTUPOBAHUS, HO
B PeaIbHOU JKU3HU BBI, CKOPEE BCETO, OYIeTe UCTIOMB30BATH IUCKU OOJIBIIET0 pasMepa.
Komanpl 1115t pabOTHI ¢ 3TUMHU UCKAMU OCTAHYTCS TPEKHUME, U3MEHSITCS TOJBKO
pasMepbl Pas/eoB.

Kax Bceryia, mepe/i HaqaaoM paboThl 00s13aTeIbHO YOEIUTECh B HATMUUE PE3ECPBHBIX
KOIINI.
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EcTb BOBMOKHOCTD YMEHBIITUTE PasMep (hailsioBoit cucTeMbl, UTOOBI OH ObLI MEHBIITE
pasMepa pasjesia, Ho B 9ToM HeT 0co6oro cMbica. [Ipounrtaiite raaBy 11, 4ToObI
Y3HATD BCe O CO3/IaHUN (PANJIOBBIX CHCTEM U YIIPABJICHIT UMU.

Ecii Bam uHTepecHo, To st BoiOpasa Ext4, Btrfs, XFS u FAT16/32, 10cKoIbKY 511
baitioBBIe crCcTEMBI Yallle BCEro UCTIOMb3YIOTCs B LinuxX 1 XOpo1Iio mo//Iep;KUBAI0TC.

NlononHutenbHas uHGopmauua

® [aBa 11.

® man 8 resize2fs
man 8 parted

man 8 xfs_growfs

man 8 btrfs

man 8 fsck.vfat

8.9. YMmeHbLUeHNe pa3mepa pa3aena

3apava

Nwmeetcst pasfied ¢ (hailioBoil CHCTEMOIT Ha HEM, U €70 Pa3Mep TPEOYETCsT YMEHBIITHTh.

PeweHune

Pazmep daitnoBoii cuctembr XFS Heslb3s yMEHbIINTD, MOJKHO TOJTBKO YBEJIUUYUTb.
Ymenbiuth Moo Ext4, Btrfs u FAT16/32. Ext4 u FAT16/32 nokHbl 6bITh pas-
MOHTHPOBAHBI TIepejl cskaTreM. Btrfs MOsKHO ckaTh He Pa3MOHTHUPYs, HO Ge3oracHee
CHayaja BCe-TaKu Pa3MOHTUPOBATD €e.

Yb6eaurech, 4To UCTIOAb3yeMast 4acTh (hailIoBOIi CUCTEMBI, KOTOPYIO BbI COOUPaeTeCh
CIKaTh, MEHBIIIE Pa3MePa, /10 KOTOPOTo OHa Oy/ieT cxxuMaThes. Vcnosbayiite KomaHy
du, 4TOGBI y3HATH, CKOJILKO MECTA 3aHUMAIOT Batty (pailjib:

$ du -sh /media/duchess/shrinkme
922.6M /media/duchess/shrinkme

Kpome toro, okoso 40 % oT cymmapHOTo obbeMa (hallioB CIeAYET OCTABUTH JIJIST
MeTa/[aHHbIX, HEe TIOJTHOCThIO 3aHATHIX OJIOKOB ¥ TaK, HA BCSIKUI CJIydaii, T09TOMY
B IaHHOM CJIy4ae HOBBII pasMep He j0JKeH ObiTh MeHbiie 1,4 Toaiir. Eciu noHamo-
6uTCs MecTo 1Jis JoOaBIeHU HOBBIX (DAliIOB, TO YUTHTE U 3TO.
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YMeHbIIATh Pa3/esIbl HEMHOTO CIOXKHee, YeM pactmpstse. [Ipomece Brimouaet 1omnodr-
HUTEJIbHDBIE AT, U (haliJIOBbIE CUCTEMBbI IOJIKHBI PA3MOHTUPOBATBCS 11E€PEJL CKATUEM.
Ecom pasmen HaxoauTest Ha BHENTHEM yCTpolicTBe, TakoM Kak USB-nakonuTtesn,
Pa3MOHTHUPYHTE ero M TOJBKO MOTOM MPUCTYIaiiTe K cxkatuio. Ecam pasaen npu-
HaJIEXKUT Balieil paboTarolieii cucteme, To, 4T0ObI CKATD €70, CJEYET 3aTPY3UThCST
C aBApPUITHOTO JINCKA WJIA BO BTOPO# 9K3eMILISIP Linux B MyJIbTU3Aarpy304HOI criCTEME
U 3alycKarh parted oTTy/a. ITO HEOOXOIMMO JIJIST TOTO, YTOOBI PAa3MOHTHPOBATH
(aitoByio cucreMy, KOTOPYIO TpeGyeTcst CKaTh.

IMocsie pasMOHTHPOBaHUS BEIOPAHHOU (DANIOBOI CHCTEMBI BBITIOJHUTE CJIELYONIE
raru:

® 1poBepbTe (HAITOBYIO CUCTEMY;
® yMmeHbIMTe pasMep GailIoBoOl CUCTEMBI;

® yMEHBIINTE pa3Mep pas/iedia.

BoImosiHuTE CTEAYIONIYI0 KOMAHLY, YTOOB TPOBEPUTD (haiioByio cructemy Ext4:

$ sudo e2fsck -f /dev/sdc2

Yrobsl IpoBeputh Btrfs:

$ sudo btrfs check /dev/sdc2

Yro6b mpoeputh FAT16,/32:

$ sudo fsck.vfat -v /dev/sdc2

ITo okoHYaHNH TPOBEPKN YMEHBIINTE pa3Mep haiinoBoil crucTeMsl. I1piMepsr koMaHs

B TabJ1. 8.3 yBeamuuBaoT pasmepsl (hailiossix cucrem g0 2000 Moaiir.

Ta6nuua 8.3. KomaHzb! 419 yBennueHns pa3mepoB ¢aiinosbix cuctem

OaiinoBas cucrema Komanpa usmeneHnsa pasmepa

Ext4 sudo resize2fs /dev/sdc2 2g
Btrfs sudo btrfs filesystem resize 2g /dev/sdc2
FAT16/32 sudo fatresize -s 2G /dev/sdc2

Terepb MOKHO YMEHBIIIUTH Pa3Mep pas/iesia, IPUBES ero B COOTBETCTBIE C PA3MEPOM
daitoBoii cucrempl. OTKpoOiTE MHTEPAKTUBHYIO 000JI0UKY parted ¢ BbIOpaHHbBIM
YCTPOICTBOM 1 3aITyCTUTE KOMAHJIY resizepart, ykazaB HOMep pas/iesia i KOHEUHYIO
TOYKY:
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(parted) resizepart 1 2000MB

Warning: Shrinking a partition can cause data loss, are you sure you want
to continue?

Yes/No? y

[IpoBepbTe pesybTart, 3alpPOCHB BHIBOJL TAOJIUIIbI PA3/IEJI0B.

KommeHTapuit

YcrpoiicTBa XpaHEeHHUs TIOCTETIEHHO JIENTeBeioT. B 6bLIbie BpeMeHa BO3HSI ¢ pas/ie/iaMu
6bi1a HeoOX0IMMa, YTOOBI BTUCHYTH Ha IMCK OOIBINYIO YacTh (aiinos. Temnepsb y Hac
€CTh BO3MOKHOCTh HACTPOUTDH WX Pa3MePhI, Kak HaM YI0OHO.

JlononHutenbHaa uHpopmauma
® [asa 11.

man 8 resize2fs

man 8 parted

man 8 btrfs

man 8 fsck.vfat
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YnpaBneHue pa3genamu
u GpannoBbIMU CUCTEeMAMMU
c nomowbio GParted

GParted (GNOME Partition Manager) — aucneruep paszaenos aiss GNOME —
OJIVIH U3 MOMX JII0OMMbIX HHCTPyMeHTOB B Linux. GParted — 910 KpacuBslii rpa-
buaeckuit matepdeiic mig parted U ApyruxX KOMaH ympasienus (HailjoBbIMu
cucremamu. C nmomotipio GParted MokHO co3aBars, yaaasTh, lepeMelaTh, Ko-
[IMPOBATb U U3MEHATD pa3Mepbl pa3/esioB U (paiijloBbIX CUCTEM, a TAKIKe CO3/1aBaTh
HOBBIE TaGJIMIIBI PA3/IEIOB BCETO HECKOIBKUMU IETIKaMU KHOMKON MbIti. Cpesn
JIPYTUX BO3MOXKHOCTEH MOKHO TaKyKe Ha3BaTh BOCCTAHOBJIEHUE JJAHHBIX U yTIPaB-
senue Mmetkamu u UUID.

Metku paszienos u GailIoBBIX CHCTEM YIOOHO UCITOIB30BATH JIS UX WIECHTH(DUKA-
1Y ¥ TPUCBANBaHMS (haliJIOBBIM CHCTEMaM KOPOTKHUX U IIPOCTBIX MMeH. Ecyin MeTka
He 3a/1aHa, TO (haitsoBbie cucTeMbl uaeHTUhUIUPYoTcs cBouMu AanHabiMu UUID.
Hanpuwmep, ecan nogksounts USB-nakonuresb, He UMeONNT METKY B (hailjIoBOI
cucreMe, TO OH 6yz[eT JIOCTYIIeH KaK /media/username/1d742b2d-a621-4454-b4d3-
469216a6f0le. [IpucBoiiTe eMy KpacuByi0 KOPOTKYIO METKY, Hapumep mystuff,
U TOTJa OH 6yJ:LeT MOHTHUPOBATHCA Kak /media/username/mystuff.

| BHeceHue nsmeHeHuii B pa6oTaloLeil cucteme

Jly1s1 HEKOTOPBIX OTepaInii, TAKUX KaK KOTIMPOBAHNE, TPOBEPKA M BOCCTAHOBJIE-
| HIIE, a TAK)Ke yeTaHOBKa MeToK u uiaeHrudukaropo UUID, tpebyercst chavyasa
i pasMoHTHPOBaTh (haitiosbie cucteMbl. DC, HeOOXOAMMbBIE PAOOTAOIIEN CHCTEME,

Pa3MOHTUPOBATH HEJIb35T, IOATOMY MCIIOJIB3YITE 3aTPYy30UHBIN KOMITAKT-IUCK UJTH

USB-nakomnuresb SystemRescue (eum. riiasy 19). Eciii bl paGoTaere ¢ MyibTu3a-

IPY30YHOI CUCTEMOIT C HECKOJIBKIMHU YCTAaHOBJIEHHBIMU CHCTEMaMHU Linux, To 3a-

rpysuTech B Apyroi aksemiisap Linux u sanycrure GParted orryzna (em. rasy 1).
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[Tepen 3aBeprmenneM pabotsr GParted BHIBOAUT OKHO COCTOSTHYS U TTPEITATAET CO-
XpaHUTb (Al JKypHAJIa C TePeYncIeHeM BbIMOJHEHHBIX eiicTBuil. Coxpanure aTy
MHOOPMAIIIO U U3YUUTE ee, TOCKOJBKY 10 Heil MOKHO YBU/IETh, KAKME KOMaHIbI
1 B KaKOI ITOCIIe/IOBATETbHOCTH BBI3BIBAJIHIC.

Jlns paborsr GParted TpeGyiores ipusuiernu root. [lpu sanycke GParted ¢ npu-
BUJIETUSIMU PSIIOBOTO TI0JIb30BATEJIST OTKPOETCST JINAJIOT JIJIst BBOJIA apoJist sudo uim
root (puc. 9.1).

- Authenticate + - X

@ Authentication is required to run the GParted Partition Editor
as root

An application is attempting to perform an action that requires privileges.
Authentication is required to perform this action.

Password: [ | I

b Details

| @ Cancel ][ Authenticate ]

Puc. 9.1. Mepen 3anyckom npunoeHus 3anpaLunBaeTcs naposb

Bce 3amomunaione yctpoiicTBa 1o mMpuBbIUYKe HA3BIBAIOT OUCKAMU, JIa’Ke TBEPIO-
TeJIbHbIe YCTPONCTBA, Takue kak SSD, USB-nakonuresnu, a takske kapTst SD (Secure
Digital), NVMe (Non-Volatile Memory Express) 1 CompactFlash. GParted mosxer
YIPABJISATE TOOBIMI 13 9TUX AUCKOB, BHYTPEHHUMY ¥ BHEITHUMHY, (PU3UYECKHU TO/I-
KJIIOYEHHBIMU K CUCTEME.

EcJiit BBl He 3HAKOMBI ¢ OCHOBaMU Pa30OUMEHIsT AUCKOB U yIIpaBjeHust (hailioBbIMu
CUCTEMaMU, TO TIPOYNTAliTe BBE/ICHHE B TJIaBy 8.

ByabTe ocTopoXHbI!

IIpexne yem monpo6oBath OO U3 PELENTOB B 9TOH Iriase, co3naiite pe-
\ 3€pPBHbBIE KOITMN CBOUX d)aﬁHOB n HpOBepﬂﬁTe TIPaBUJBHOCTD BI)I60pa JAMICKOB
1 Pa3iesioB.

COSI[aHI/Ie HOBOU Ta6JII/II_[I>I Ppa3zieJioB CTUPAET BCE JaHHBIE Ha /IMCKE.

Y,HaJIBIII/Ie W MHOE TOBPEK/ACHUE pa3d/iejia IPUBOJAUT K IMOTEPE BCEX JAaHHBIX
B HEM. TeOpeTI/I‘{eCKI/I X MOKHO BOCCTAHOBUTD, HO 3TO HE TaPpaHTHUPOBaHO.

Jlist 0TpaboTKY MPAKTUYECKUX HABBIKOB OTJIMYHO 1oaxosT USB-Hakomures.
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9.1.0630p pa3penos, GpaitNnoBbIX CUCTEM
1 cB060HOr0 NPOCTPAHCTBA

3apava

YSHaTb, KaKue pa3ziejibl 1 (baf/,UIOBbIe CHUCTEMBI NMEIOTCA U CKOJIBKO CBO6OZIHOFO MeCTa
Ha ITOAKJIIOYEHHbIX JUCKaX.

PewweHune

3anycrure GParted 1 uciosb3yiite pacKpbIBaIOIIMNCS CIIMCOK BBEPXY CIIPaBa /st
nepexsroYeHnst Mexay auckamu (puc. 9.2). Beibepure myHKT MeHto View » Device
Information (Buz » Madopmaiius 06 ycTpoiicTse), 4ToOBI OTKPBITH CJIeBa TTaHe b
¢ nadopmarieil o AnucKe: Ha3BaHWEM MOJIENH, CEPUHHBIM HOMEPOM, Pa3MEPOM U TH-
TIOM TabJIUIIBI PA3/IENOB.

x fdev/sda - GParted +t =+ X
GParted Edit View Device Partition Help
| G? * De .rll IT_‘J ") v B rdev/sda
I D rdevisdb  (1.827TiB)
/dev/sdad
358TiB "
Device Information Partition | File System | Mount Point Size | Used | Unused | Flags
Model: ATA STAGOODMOOO-1F21 fdevisdate” Il fat32 /boot/efi 953.00 MiB 709 MIB  945.91 MIB boot, esp
Serlal: Z304A28E rdevisdaze’ extd /boot 95400 MiB 20421 MiB  749.79 MiB

Size: 3.64TiB

Path: /dev/sda fdevisda3<” extd / 46.57 GiB 10.92 GiB 35.65 GiB
fdev/sdadef [ xfs /home 3.58TiB 1.03TIB 255TIB

Partition table: gpt fdevisdas e’ Wlinux-swap 14.590 GiB 0.008B 14.90 GiB swap

Heads: 285

Sectors/track: 2

Cylinders: 15321641

Total sectors: 7814037168
Sector size: 512

0 operations pending

Puc. 9.2. 0630p auckos B GParted

MoskHO mosryuuTh e 6osbiie MHMOPMAIU: KMeHa YCTPOHCTB, TOYKM MOHTHPOBA-
HYist, (hailJIOBBIE CUCTEMBI, METKH, TUTIBI M Pa3MePbI Pa3/iesIoB, 3aHATOE U obIiee mpo-
CTPAHCTBO, a TaKKe CBOOO[HOE TPocTpaHcTBO. ITleIKHNTE TPaBOil KHONKOI MBIIIH Ha
JI000M pasjiedie, BBIOEpUTE B KOHTEKCTHOM MeHI0 yHKT Information (H(bopmarust),
U Ha 9KPaHe MOSIBUTCS JUAJIOT ¢ AOTIOJHUTETbHON HH(pOpMAIueii 0 BBIGPAHHOM pa3-
nese (puc. 9.3).
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KommeHTapuit

GParted He npuMensieT M3MEHEHUT JI0 TEX TI0P, TIOKA BbI HE HAKMETE KHOIIKY C 3€-
JIEHBIM (DJIAKKOM Ha BepXHEH MaHeJu KMHCTPYMEHTOB, I09TOMY MOKeTe 6e3 OlacKu
HCCJIEI0BATH CBOU AUCKU. ECJIH BBI CITydaiiHO BRIGEPETE KAKyI0-TO KOMAH/LY, TO JJIsT
ee OTMEHBbI HAKMHUTE KHOIIKY C MaJIeHbKOH M30THYTOH JKEeJITON CTPEJIKON Psi/IoM
¢ J1aKKoM.

[ |

Partition | Flle System | Mount Polnt|  Size Used | Unused Flags

/dev/sdal & o .09 MiB. 945.91 MiB boot, esp

[? New Insert
fdevisdaze’ ll extd /b 21 MiB  749.79 MiB

# Delete Delete . .
/dev/sda3e’ extd / 1.48 GiB 36.00 GiB
Jdevisdade’ I xts 7| " Resize/Move 1.03TIB  255TiB
/devisdase? Mlinuxswap | COPY Cr#C | 000B  14.90GiB swap

[ Paste Ctrl+V

%3 Format to 3

Open Encryption

Unmount

Name Partition
Manage Flags
Check

Label File System
New UUID

7 Information Rk

Pwuc. 9.3. lhidpopmauua o pasgene B GParted

B KOHTEKCTHOM MEHIO, OTKPBIBAIOIIEMCS TIOCIE IIETYKa TIPABON KHOIKOI MBIIIN Ha
pasjiesie, HeKOTOPBIE Iy HKThI HEaKTHBHBI, [TOCKOJIBKY COOTBETCTBYIOIIIE UM OllepaIlui
MOKHO IIPUMEHSITD TOJIBKO K HECMOHTHPOBAHHBIM (hailloBbIM cucteMaM. Beibepure
B KOHTEKCTHOM MeHI0 MyHKT Unmount (PasMOHTHPOBATD), U 3TH KOMAaH/bI CTAHYT
nocryniel. Obparure BHUMaHKe, 4TO Ji00ble (ailjoBble CUCTEMbI, HEOOXOAUMBbIE
JUId TeKyIel paboTaloleil CuCTeMbl, HeJib3s Pa3MOHTUPOBATD; /It MAHUILY IS
¢ Humu uctobayiite SystemRescue CD/USB (cm. riaBy 19).

JlononHutenbHaa uHpopmauma
® Tnasnag crpanunia GNOME Partition Editor (https://gparted.org).
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9.2. Co3aaHue HOBOI Tabnuubl pa3aenos

3agava

Peopranusosarh IMCK 1 CO34aTh Ha HeM HOBYI0 Tabsmiy pasaenos GPT. B nacro-
SN MOMEHT Ha JKMCKe yiKe uMmeeTcs Tabiuia pasaenos MS-DOS, u ee HykHO 3a-
MenuTh Ha GPT. Bo3M0skHO, 3TO IUCK CO cTapoii HeHYKHOW nH(popMaIueil, KoTopyio
He JKaJIb TIOTEPSITh, M Bbl XOTUTE HAYATh C YHCTOTO JIUCKA.

PewieHune

[l Havasa mpoBepbTe U TIEPENPOBEPbTe — Ha KAKOM JNCKE BbI XOTUTE CO3/IaTh HOBYIO
TabJIMILy Pas3ziesioB, IIOCKOJIbKY, ONIMOUBINNCH, BbI PUCKYETe YHUYTOKNUTH HYKHBIE
JIaHHBIE HA JPYTOM JHCKe. ITO OJHA U3 onepaiuii, kotopyio GParted nmpumensier
cpasy ToCJIe OIHOTO MPENYIPERIEHS, U OTMEHUTD €€ HEBO3MOIKHO, TAaK 4TO Oy/IbTe
KpaifHe OCTOPOKHBI.

BoibepuTe MCK B PACKPBIBAIOTIEMCST CIIUCKE BBEPXY CIIPaBa. 3aTeM BbIGepHUTE MyHKT
Mmento Device » Create Partition Table (¥YcrpoiictBo » Co3ars TabJIuIly pasaesios)
(puc.9.4).

e fdev/sdb - GParted + - + ¥
GParted Edit View Device Partition Help
Create Partition Table.. » Erdwfsdb (1.82TIB)*

.................... Attempt Data Rescue... M

/dev/sdb1 | sdewsdoz

1.51TiB 274.29 GIB
Device Infoermation Partition Name | File System |Label | Size Used Unused Flags
Model: ATA SAMSUNG HD204U S (T i) bup M xfs backups 1.51TiB 1. al

Serial: 52H7)152911497 fdevisdb2 A M unknown 274.29 GiB

Size: 1.82TiB
Path: /dev/sdb unallocated Bunaliocated 46.14GIB - -

Partition table: gpt

Heads: 288
Sectors/track: 2
Cylinders: 7660841
Total sectors: 3907029168
Sector size: 512

0 operations pending

Puc. 9.4. (03aHue HOBOV TabnuLbl pa3fenoB

Boi6epure tun GPT Tabiuibl pasmgenos u Haskmure KHOIKY Apply (IIpuMeHUTS)
(puc. 9.5).
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Idevisdbl | sdevrsdn2
151TIB | 27420cm

Device Information |Parlition Name File System  Label Size Used Unused Flags

Model: ATA hd Create partition table on /dev/sdb + x
perlal: ‘saH7y T WARNING: This will ERASE ALL DATA on the ENTIRE DISK /dev/sdb | —
Bize:  1.82Til -y

Path: /dev/sd —_—
Select new partition table type: gpt  *

Partition table

Heads: | @ Cancel | o ly

Sectors/track: 2
Cylinders: 7660841 I

Puc. 9.5. Bbibop Tvna Tabnuubl pa3aenos

CiycTs HeCKOJIBKO MPHOBEHUIT y Bac OyeT HOBbIIA, YNCTBHIiA, ITyCTOM IMCK, TOTOBbII
K pasbueHuio Ha pazaesasl U (hOPMATUPOBAHKIO C HOBBIMU (DAIOBBIMU CHCTEMAMHU.

KommeHTapuii

Bcerga soibupaiite tunn GPT 1 TabGuIbl pas/ie/ioB, €CJId HeT BECKUX IPUYUH UC-
I0JIb30BaTh KaKoii-To apyroi Tui. GParted mopueps;kuBaeT HECKOJIBKO TUIIOB TaOJIHUIL
pazzesnios, Bkiouas MS-DOS, BSD, Amiga n AIX. Ha nnatdopme x86 uarie Bcero
ucnoabsyiorcs GPT u MS-DOS. Tabimuua GPT npeanasnauena 1/ist COBpeMEHHbIX
GOJIBIINX KECTKUX AMCKOB, €10 IIPOILE YIIPAB/IATH 1 OHA yCTOUnBee cTapoil Tabau-
bl paszgesnoB MS-DOS. Cm. BBOAHYIO Y4acTh B IiaBe 8, Tjie IMPUBOAUTCS TOAPOOHAs
uHbopMaIst 0 TabJIUIAX PA3/IEeNoB.

JlononHutenbHaa uHpopmauma
@ Tnasnag crpanuia GNOME Partition Editor (https://gparted.org).

® [aBaS8.

9.3.YnaneHue pa3gena

3apava

Ynanuthb oiuH UK HECKOJTBKO Ppa3ziesioB.

PeweHune

BbI6epI/ITe paszes AJaAa yaaJaeHnss 1 eJKHUTE Ha HEM HpaBOfI KHOIIKOUM MBIIIN.
Ecin B pa3zaesie eCTb CMOHTUPOBaHHAsA (bafl]IOBaH CHUCTEMa, TO €€ HYKHO CHadaJjla
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PasMOHTHUPOBATh, BRIOPAB B KOHTEKCTHOM MeHIO IyHKT Unmount (PasmMorTHpOBaTS).
ITocite 3TOTO B TOM K€ MeHIO BhiGepuTe yHKT Delete (YaaauTp), 3aTeM HaKMUTE
KHOTIKY € 3eJIeHbIM (hJIasKKOM, U pasien ncaesnet (puc. 9.6).

v /dev/sdb - GParted + - + x|
GParted Edit View Device Partition Help
R D B w IQfdewsdh (1.82TiB) ~
Partition File System |Label Size | Used [ Unused Flags
: . & New Insert = =
unallocated [ unallocated —
% Delete X Delete
P+ Resize/Move
Copy Ctri+C
[ Paste Ctri+v
% Formatto »
Mount

Name Partition
Manage Flags
Check

Label File System

0 operations pending New UUID

Pwuc. 9.6. YnaneHune pa3jena

ITo 3aBeplIeHNN yAATIEHUSA B CTPOKE COCTOSHUS MOSIBUTCS COOTBETCTBYIOIIEE CO-
ob1enue.

KommeHTapwmit

yI[a]IeHI/Ie pasjiesia MpuBEACT K YIaJIECHUIO BCETO, YTO HaXOAUTCS BHYTPU HETO, TO €CTh
€CJIM B pas/iejie UMeeTCs (I)afI]IOBaH CUCTEMa C ITaHHbIMH, TO IE€EpeE/] y/iaJ€eHNEM y6e-
ANTECD, YTO NX HE JKaJTKO ITOTEPATD.

JlononHutenbHaa uHpopmauma
@ TasHag crpanuia GNOME Partition Editor (https://gparted.org).
® Pernenr 8.6.
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9.4. Co3paHune HOBOTO pa3fena

3agava

Co3siath HOBbIE Pa3/IEeJIbl.

PeweHune

Jliist aTOr0 HEOOXOMMO MMETh Ha JANCKE He3aHsAToe mpocTpancTBo. Cireayonuii
IpUMep AeMOHCTPUPYET CO31aHKe HOBOro paszena pasmepom 400 ['GaiiT u ero dop-
MaTupoBaHue ¢ aitnosoii cucremoit Ext4 (puc. 9.7).

X

X Create new Partition +

Minimum size: 1 MiB Maximum size: 1907728 MiB

Free space preceding (MiB): | 1 Create as: Primary Partition >

1,

New size (MIB): ADOOOd Partition name:
Free space following (MiB): File system: extd - |
Align to: MiB ~ | Label fs1

@cancel ||_dradd

Pwuc. 9.7. (031aH1e HOBOrO pa3jena

:

BoiGepuTe B MeHto yHKT Partition » New (Paszesr » HoBsrit). TTocsie aToro otkpoercst
JIMAJIOT, TJle HY;KHO BBECTH PasMep pasfiesia, BhiOpath (hailioByto cucrteMy 1 1006a-
BUTH METKU JIJIST pasjiesia u (ailioBoii cuctemsl. [IJist BBIGOpa pasMepa UCIOb3yiTe
MOJI3YHOK 1Jiu TioJie BBojia New Size (MiB) (Hosbiii pasmep (Mub)). 3nauenus B moe
New Size (HoBbrii pasmep) usmepsitorcst B Mububaiirax, To ects 400 000 Mub — ato
400 Tub. 3atem HaxkmuTe KHONKY Add ([l06aBUTh) B MaJIOre U KHOIKY C 3€JIEHBIM
(hraskkom Ha TaHETN MHCTPYMEHTOB.

3akoHUUB, 06paTUTECh K TJiaBe 6, YTOOBI y3HATH, KaK MPABUIBHO YCTaHABIUBATH
TIpaBa BJAJCHUS W pa3perieHns B HOBOH (haiiioBoii cucteMe.

KommeHTapuit

ITpu BbiGoOpe Tabauibl pasaenos GPT bl Becerga Oyaere cosaBaTh TOJAbKO IJIaBHbIE
pazzesbl. J[Ba Apyrux BapuanTa, JOrMuecKuil U paciiupEeHHbIN PA3/iesibl, PeHa3Ha-
4eHbl TONBKO st Tabmun pasgenos MS-DOS. Eciu Bbl He IOMHUTE TUI TaO/IUIIbI
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pas/esioB Ha BallleM JUCKe, TO BhIGepUTe MYyHKT MeHIO View b Device Information
(Bun » Mudopmanms 06 yerpoiicrse). CireBa OTKpOETCs TaHe b ¢ HHGOpMaIiei
0 JIMCKe, BKITIOYAS THI TaOIUIIBI PA3/IeN0B.

C noMoIbIo 110151 BbIbopa Tria (ailJIoBoi CCTEMBI MOKHO CO3JaTh IIYCTOI paszies
6e3 (hailioBoii cucTeMbl, ecyin BBIGPaTh B HeM 3HaueHue Unformatted (He ordopmaru-
POBaHoO), HaxoAIIeecs B KoHIe criucka. Pagom ¢ mynkTom Unformatted (He otdhopma-
TUPOBAHO) HaxoauTcst MyHKT Clear (O4MCTUTD ), KOTOPBIN yIaISeT CyIeCTBYONIYO
(haitioByto cuctemy n coxpaHsieT pasjiel.

GParted o6beuHsieT co3manme pasjiesia u pasMelieHie B HeM (GailioBoii CHCTeMBbl
B O7iHY GBICTPYIO OTIepaIuio. ITO yIPOIIAET U YCKOPSIET co3Aanue (HailIoBbIX CUCTEM,
110 CPAaBHEHHUIO C UCII0JIb30BaHNEM KOMaH/Ibl parted, KOTOpasi CO3/1a€T TOJILKO Pas/iesibl
u TpebyeT, UT0OBI BbI CO3/aBaH (DANTIOBBIE CUCTEMBI CAMOCTOSITEJIHHO.

JlononHutenbHaa uHGopmauua

® Tnasnag crpanunia GNOME Partition Editor (https://gparted.org).
® [asa8.

® [masall.

9.5.YnaneHue ¢aitnoBoil cuctembl
0e3 ynanenua pasgena

3apava

Y manuTs (haitoByo cructeMy, He YA Paszies, B KOTOPOM OHA HAXOANTCS, TIOCKOJIb-
KY BBI Pl oThopMaTHPOBATh Pas3jie [Jisl UCIOIb30BAHNUS B IPYTOii haiiioBoil
CHCTeMe WM CYTIECTBYIOMAs (hailToBast cucteMa Obla MOBPEsKIEHA U BHI XOTHTE 1O~
BTOPHO 0T(hOPMATHPOBATD €€ U 3aTeM CKOITUPOBaTh (haiiisl 06paTHo B Hee (puc. 9.8).

PeweHune

MDaiinoByfo cucTeMy CHavasia HYKHO pa3MOHTHpoBaTh. lllenkHuTte Ha pasmene
IPABO KHOIIKOM MBI ¥ B KOHTEKCTHOM MeHI0 BbiOepute myHKT Unmount (PasMoH-
tposars). [lo BeImoTHEHNN 2TOI OnlepaIty CHOBA NEJKHUTE Ha pas/esie MpaBon
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KHOIIKOU MBIIITH, HABeAUTe yKazaTesab Ha myHKT Format To (DopmartupoBats B),
MPOKPYTHUTE MOSIBUBIIMHCS CMUCOK 10 KOHIA U BeIGepuTe Cleared (Ouuiiensr).
ITa KOMaH/1a yaaauT (ailIoByIo cucteMy, He yaass pasfelt.

JlononHutenbHaa uHpopmauma

@ TuasHag crpanuia GNOME Partition Editor (https://gparted.org).

- fdevfsdj
GParted Edit View Device Partition H

Bl BT,

/dev/sdb
1.51TIB

Partition | Name | File System | Label

/dev/sdbl bup. W xfs backups

unallocated Hunallocated

¥ New

& Delete

P+ Resize/Move
D Copy

[ Paste

QOpen Encryption
Mount

Name Partition
Manage Flags
Check

Label File System
New UUID

@ Information
15

32044 GiB

Insert g

Delete @

Ctrl+C
Crrl+V e A
M btrfs

M exfat _
M ext2 x
M ext3

M extd
Wi2rs
Erat16

@ tat32

B hfs

E hfs+

| M

M linux-swap
Hivm2 pv
[ minix

M nilfs2

0 operations pending

[Mntts
M reiserd

M reiserfs

Puc. 9.8. Ynanenue ¢aiinoBoii cuctembl 6e3 yaanenua pasgena
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9.6. BocctaHoBneHue yaaneHHoro pasaena
3apava

Brr Yaaanjin pasaes u Ternepb XOTUTE BOCCTAaHOBUTD €T0.

PewweHue

Ecuu BBI coryyaitHO yamiid HOBBIH ITyCTON Paszest, TO HeT CMbICJIA TTBITAThCS BOC-
CTaHABJINBATD €T0 — TIPOCTO cO3/aliTe ero cHoBa. Eciu B ynaieHHoM paszene Obiaa
baiisoBag cucrema u JIaHHbBIE, TO JIyYIIie TIPUCTYITUTD K BOCCTAHOBJIEHUIO HEME/IJIEHHO.
BriGepuTe B MeHIo yHKT Device » Attempt Data Rescue (Y crpoiictso » ITompobosaTh
BOCCTAHOBUTH JAHHBIE).

ITO MOXKET 3aHATh MHOTO BPEeMEeHH, U HET HUKAKWX TapaHTHii ycrmexa. Komanaa
parted, KaxeTcst, gesaeT ato GbicTpee; CM. perent 8.7.

KommeHTapuii

O6b1uHO GBICTPEE CO3/IATH HOBBII pasies U (hallIOBYIO CUCTEMY, 4 3aTeM BOCCTAHOBHTh
(hatisrel 13 pesepBHOIT Koy, Ho TIOTTBITKA BOCCTAaHOBUTD Pa3/Ied, 51 [yMato, He TOMeTIaeT.

JlononHutenbHasa uHGopmauua

@ Tasnasg crpanuiia GNOME Partition Editor (https://gparted.org).
® Penent 8.7.

9.7. U3meHeHune pa3mepa pa3aena

3agava

YBenmmuuTh nin YMEHBIINTD pa3aeJi.

PeweHune

B GParted gannas omepaiys BbIIIOJHSIETCS B HECKOJIBKO IEJTYKOB KHOIKOMN MBIIIIH.
[Ipn namenenun pasmepa pasjesia cieyer Takke U3MEHUTh pa3Mep (hailIoBoi cu-
crembl. GParted o6beIMHSIET 9TH [IBE OIIEPAIIUH B OJHY.

Yro6bl YBEJUUUTD pasjiel], Ha IUCKe J0JKHA CYNIeCTBOBATh HEPAa3MEUECHHAsT CBO-
GojiHas 061aCTh, PACIONOKEHHASA Cpasy 3a pasziesnoM. Pasmepst (ailnoBbix cucrem
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Ext4, Btrfs u XFS M0:HO U3MeHsTh, He pasMoHTupys ux. Ho daiinosyio cucremy
FAT16/32 06s13aTeibHO HYKHO Pa3MOHTHPOBATb.

Bcerpa co3pgaBaiiTe pesepBHble Konuun!

He sabbiBaiite CBOEBPEMEHHO CO3/1aBaTb Pe3€pPBHbIC Korun!

Ha puc. 9.9 nokazana (aitnosast cucrema FAT32, 3a KOTOpOIi ciieyer GobInast He-
pasmedeHHast 00J1aCTb.

ks /dev/sdc - GParted =% %
GParted Edit View Device Partition Help

9 ® "‘ |?,J E =N ¥ L idewsde (114.61 GiB)»

fdev/sdel
44.24 GiB

Partition | Flle System |
rdevisdcl 4024GiB |, 1116 MiB 44.23 GIB msitdata
70.37 GiB

unallocated Mlunallocated

Puc. 9.9. Bbibop pa3aena ans n3meHenua pasmepa

[IleskHUTE TPABOM KHOIKOM Ha pasjesie ¥ B KOHTEKCTHOM MEHIO BbIOepHUTe IMyHKT
Resize/Move (I3MeHUTD pa3Mep Win IepeMecTuTh). B OTKpbIBIIIEMCS Jiajiore Bbl CMO-
JKeTe yCTAHOBUTD HOBBIE pasMep b0 MepeMeCcTrB MOJIBYHOK, TUO0 YKA3aB 3HAUCHUE
B MububaiiTax B mmosie New Size (Hosbrii pasmep) (puc. 9.10).

- Resize/Move /dev/sdcl + x
H
Minimum size: 33 MiB Maximum size: 117353 MiB
Free space preceding (MiB): _

New size (MiB): (as301 -+ |

Free space following (MIB): | 72058 -+

[ @ Cancel ][ - Resize/Move |

Puc. 9.10. Hactpoiika HoBoro pa3mepa pasgena

Hasxmure kHOTIKY Resize/Move (VI3MeHWTH pazmep WM IepeMecTUTh) B IUAJIOTE 1 3aTeM
KHOTIKY C 3eJIEHBIM (DITaKKOM. Y BeTMUeHe pasziesia OObIaHO 3aHnMaeT 1—2 MUHYTEI,
U TI0 3aBEPIIEHUHN MOSBUTCS COOOIIEHNE B CTPOKE COCTOSTHUSI.
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YMenbinenue pasMepa pasfiesia BBITTOTHIETCS AHATOTHYHO, 32 UCKIIOYEHIEM TOTO,
UTO JIJIST HTOM oTeparu He TpebyeTcst HaJiunure HepasMeueHHO! cBOGOIHOM 0b1acTi
B KoHIle. HOBBII pasmMep pasiesia 1o/uKeH ObITh Kak MUHUMYM Ha 10 % Gosibiiie mpo-
CTpamHCTBa, 3aHATOTO (haiimamu. [laske ecu BBl He TMIAHUPYeTe TOOABIATH HOBBIE
(aiisbl B 9Ty (hallIoByIO CUCTEMY, BCe PABHO OCTaBbTe HEKOTOPBIN CBOOOIHBII 00b-
€M, TTOCKOJIBKY TIOCJIE 3aTOJHeHNs (HalIoBO CHCTEMBI 10 KOHIIA BBl HE CMOXKETe
MOJIYYUTD K HEH JOCTYT. YMeHbIeHre pas/iesia 3aHuMaeT O0JIbIlle BPEMEHH, 4eM
€ero yBeJndyeHue.

KommeHTapwmit

MDaiinosas cucrema Ext4 pesepBupyet HeGOJBIION 00BEM JIJIsI TOJIB30BATENIS TOOL.
[aske ecou daiinoBast cucremMa 3aroIHIETCsI, TO TOOt BCE PABHO CMOKET TIOJIYYUTh
MOCTYTI K Helt 1 ynainuTh Heryskibie daiinsr. FAT16,/32, Btrfs u XFS ne mveror 3a-
pe3epBUPOBAHHBIX GJIOKOB.

Ext4 u Btrfs MoKHO ¢KaTh, He pasMOHTHPYS UX. X FS MOKHO TOJBKO YBEJMYUTD, HO
HeJIb3s CKaTh. [lepes usmMeHeHeM pazmepa ux GesonacHee pasMOHTHPOBATD.

NlononHutenbHasa MHGopmaLms

@ Tnasnag crpanuiia GNOME Partition Editor (https://gparted.org).
® Perenr 8.8.
® Perent 8.9.

9.8. llepemeLuenne pasgena
3apava

Ha mucke ectb HeMHOIo ¢cBOOOIHOIO MeCTa MEK/Y PasdiielaMu, HallPUMED MEKLY
/dev/sdal u /dev/sda2. Bel xoTuTe IepeMecTuTh /dev/sda2 B ¢BOOOIHOE MECTO,
4TOOBI MEXKIY HUMU He OBLIIO TPOMEXyTKa. VIu, HAIPOTUB, YBEJIUUUTH pas-
nes /dev/sdal, HO MOCJE HETO HET CBOOOIHOTO MECTa, IOTOMY BaM HY’KHO Imepe-
MecTuTh /dev/sda2, 4ToObl OCBOOOAUTH IPOCTPAHCTBO.

PeweHune

[IenKkHMUTE IPABOM KHOIIKOI MBIIIN Ha pasielie, KOTOPbIl TpeOyeTcs IepeMeCTHTh,
U B KOHTEKCTHOM MEHIO BhiGepuTe yHKT Resize/Move (VI3MeHUTh pa3Mep WU Tiepe-
Mmectutb) (puc. 9.11).
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/dev/sdcl /dev/sdc2
44.24 GiB 25.19 GiB
Partition | File System Size Used Unused Flags
fdevisdel [l fat32 44.24 GIB 11.16 MiB 44.23 GIiB msftdata
unallocated [Hunallocated 15.06 GIB - -

e/t {7 New Insert | e

unallocated [Munallocated

0.1
| # Delete Delete

/Move

Puc. 9.11. Bbibop pa3gena ana nepemeLenusa

B orkpwiBimemcs auasnore Resize/Move (V3meHeHme pa3mepa) mepemMecTuTe mossy-
HOK BJIEBO WJIM BBeAUTE @ B 110Jie Free Space Preceding (MiB) (CBoGoaHOE MECTO 110
(Mub)). 3arem nazkmute kHOTIKY Resize/Move (VI3MeHUTD pa3Mep U epeMecTHTb )
(puc. 9.12).

A Resize/Move /dev/sdc2 + x

Minimum size: 191 MIB Maximum slze: 72058 MIB

Free space preceding (MiB):

MNew size (MiB): [25797 -+

Free space following (MiB): | 30841 -+

| @ Cancel ][ {» Resize/Move ]

Puc. 9.12. llepemelenue pa3fena

Ha BpimtosTHeHME onepariy MOXKeT YUTH T0BOJTbHO MHOTO BpPEMEHH, MTOPOH /10 He-
CKOJIKMX YaCOB, B 3aBUCUMOCTH OT 00beMa JJaHHbIX B pasjieJie.

KommeHTapwmit

[TepemecTHTb paszies cI0KHEe, 4eM U3MEHUTD ero pa3Mep. [Ipu n3amenennu pasmepa
pasfiesia TepeMeNIaeTest TOMbKO eT0 KOHEYHAsT TOUKA, & IPH MePeMEIeHNH TPeOyeTest
Tak’Ke MepeMecTUTD er0 HAYalIbHYI0 TOUKY, UTO JIJIST OIEePAI[HOHHON CHCTeMBI SIB-
ngetest 6oapiim n3MenenneM. GParted 06BIYHO YBEPEHHO CIIPABISIETCS C TAHHOI
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orepaiiueii, u Bce e OHa OCTAETCSI IOBOJBHO PUCKOBAHHOMN, TI09TOMY BCET/IA CO3/1a-
BaliTe 3apatee Pe3epPBHbBIE KOTIH.

JlononHutenbHaa uHpopmauma
@ TasHag crpanuia GNOME Partition Editor (https://gparted.org).

® [aBa 19.

9.9. KonuposaHue pa3gena

3apava

Cozmatp Koruio (KJIOH) pasjiesia Wil HECKOJIbKIX Pa3/esioB, YTOObI COXPAHUTD KakK
PEe3epPBHYIO KOMHIO WU EPEHECTU JaHHbIE HAa HOBBIM JKECTKUH TUCK.

PewweHune

WcnonbayiiTe oneparuio konupoanus. Hampumep, yTOOBI CO3/1aTh KOIINIO pasnena
/dev/sdb2 Ha JKECTKOM JUCKE, [IOJKIIOYEHHOM K CUCTEME Yepe3 USB, BbliesiiTe Ha HEM
HepasMeyeHHyIo 06J1aCTb, paBHYyIO NN 6OJIbH_[yIO, YyeM pasMep KOIIMPYeMOoro paszeia.

[IlerkHUTE TTPAaBOIT KHOTIKOI HA Pa3jieie, KOTOPbIN HY:KHO ckotupoBath (puc. 9.13).
PasMonTupyiite €ro, ecim OH CMOHTUPOBaH, 3aTeM BbIGEPUTE B KOHTEKCTHOM MEHIO
nyHkT Copy (Koruposars).

/dev/sdc2 . o 25.01 GiB
7 New Insert

unallocated Munallocated 30.12 —
% Delete Delete
#- Resize/Move
[ Paste Ctri+V
93 Farmattn ]

Pwuc. 9.13. KonupoBaHue pa3gena

[MepeiianTe Ha AKUCK, Ky/Ia HY;KHO CKOIIMPOBATh BBIOPAHHbII paszieli, BbibepuTe He-
pasMedeHHyI0 00J1aCTb, IeJIKHUTE Ha Hell IPaBOil KHOIIKON MBI 1 BHIOEPUTE IIYHKT
KOHTeKCTHOTO MeHIo Paste (BecraButh). OTKpoeTcs AMaior HACTPOMKY TTapaMeTpoB
yBeJINYeHUsT Pa3Mepa U U3MeHeHUsI MECTOIOJIOKEHUsT HOBOTO pasjiesia (puc. 9.14).
BoimosranB HacTpoiiku, HaxkmuTe Paste (BetaBuTs).
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= Paste /dev/sdc2 + X
0
-k
L i
Minimum size: 25797 MiB Maximum size: 30841 MiB
Free space preceding (MiB):
New size (MiB): [ 2797 | -+ |
Free space following (MiB): [E|
Align to: MiB -
[ @ Cancel ][ [fyPaste ]

Pwc. 9.14. Hactpolikin co3AaHNA HOBOro pa3Aena Aia Konun

Yro6bl HaUaTh KOTIMPOBAHNE, HAKMUTE KHOIKY € 3eIeHbIM (htaskkoM. Ecin Bl miepe-
JYyMaJii, TO HAKMHUTE KHOIIKY OTMEHBI C JKeJITONH M30THYTOH cTpesikoil. Oneparus
KOMUPOBAHUS 3aiiMEeT HEMHOTO BPEMEHH, B 3aBUCUMOCTH OT 00beMa KOITUPYEMBbIX
JAHHDBIX.

KommeHTapuii

CO,ZIGp)KI/IMOQ BbI6paHHOFO paszaesia JJ0JIZGKHO CKOIIMPOBATbCA B HOBBII paszaes Tako-
T'0 7K€ MJIN OOJIBIIIETO pasMepa. KOHI/IpOBaHI/Ie Ppaszesia B HEpasMeuYeHHOE IIPOCTPaHCTBO
n36aBJigeT OT XJI0IOT 110 CO3JaHUIO IEJIEBOTO pas/ieJia.

ITo cBoeMy OIIBITY MOTY CKa3aTb, YTO KOIIMPOBAHUE Pa3/iesIoB UMeeT OrPAaHUYeHHYIO
neHHocTh. Kormpytorest e Tomrbko nannbie, Ho 1 UUID paszena u daiisnoBoii cucre-
Mbl, CKOIIUPOBAHHbIH Pa3/ie HesIb3sl CMOHTHPOBATD B TOH JKe ccTeMe O/[HOBPEMEHHO
¢ ucxonubiM, He usmenus UUID. (Bupouem, a10 Jierko caesarh B GParted ¢ ioMoribio
konTekctHoro MeHio.) [Toce uamenenust UUID daitnoBbix cuctem, nepearcieHHbIX
B /etc/fstab, COOTBETCTBYIONIME UM 3AIINCH HY>KHO OTPElakTUPOBaTh. S ymato, 4To
B GOJIBIIMHCTBE CJIyYaeB MPOIIe CO3/[aBaTh HOBbIE Pa3/iesibl U (hailIOBble CHCTEMBI,
a 3aTeM KOTTMPOBATH B HUX CBOU (DAILIIBI.

JlononHutenbHaa uHGpopmauma

@ Tnasnag crpanuia GNOME Partition Editor (https://gparted.org).
® [asa 11.

® Perenr 11.6.

® [asa 19.
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9.10. YnpaBneHue gainnoBbiMmu cucteMamm
¢ nomoublo GParted

3agava

Hy:xen xoporuit uncTpyMeHT ¢ rpadudeckuM nHTepdeiicoM st CO3MaHIT HOBBIX
(haitnoBbix cucrem.

PewieHune

Ncnomayiite GParted, KOTOpbIil MOXKET YIIPABJIATh pasjiesaMu u (HalIoBBIME CH-
cremamu., BoibepuTe pasjiest, KOTOpbIil HY:KHO 0T(OPMATUPOBATH B HOBYIO (hallJIOBYTO
CHCTEMY, IEJIKHUTE Ha HEM IIPaBOI KHOIIKOM MBIIIN U BbIOEPUTE HYKHYIO (hailloByIO
cucremy (puc. 9.15).

- jdevjsdb - GParted + -+ X
GParted Edit View Device Partition Help
X e D 5w 12 /dev/sdb (1.82TiB) ~
fdevisdb4d
1.81TiB
Partition File System  Label Size Used Unused Flags
fdevfsdbl M ext2 101.94 MiB 22,83 MiB 79.12 MiB boot
fdev/sdb2 Hextd 6.52 GIB 1.15 GIiB 537 GiB

/devrsdb3 ¢ Elinux-swap 1.06 GiB 268.00 KiB 1.06 GiB

/e b4 extd TIr: 21T B burfs 895.94 GIB
unallocated I unallecat & New Insert gl exfac —
B Delete Delete Hext?
# Resize/Maove Hex3
© Copy b et

@ paste CteltV gl tofs

fat16
Mount  Mfat32

0 operations pending

Puc. 9.15. Buibop daiinosoii cuctembl B GParted

3aTeM HaKMUTE KHOIKY C 3eJeHbIM (DJIaKKOM Ha [aHeIN HHCTPYMEHTOB, YTOObI
coznath HOBYIO (hailyosyio cucremy. Mmeiite B Buy: coznanue HoBoit DC yHuu-
TOXKUT CYIIECTBYIONIYIO, T03TOMY BHUMATEIbHO BbIOUpaiiTe paszaen 1is dopma-
TUPOBAHUS.
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KommeHTapuit

GParted — oHO U3 JydIux IpuIoKeHui ¢ rpadudeckum uHTepdeiicom B 060
kareropun. Makruyecku GParted — ato xoporo opranuzoBaHHblil HHTEPGEIIC
K MHCTPYMEHTaM KOMaH/THOW CTPOKM /I yTIpaBJeHus pasjaeramMu u (haiiaoBsiMu
CUCTeMaMU, KOTOPbLI yIIpollaeT U yCKOPsieT BbIIIOJIHEHUE CJI0KHBIX 3a/ay.

GParted otobpaskaer Tuiibl (hallJIOBBIX CHCTEM HA CMOHTUPOBAHHBIX U PA3MOH-
TUPOBAHHBIX TOMAX, OKA3bIBas 110 OJJHOMY IUCKY 3a pa3 (puc. 9.16). [llerkuuTe
Ha PacKPBIBAMOIIEMCS CIIUCKE BBEPXY CIIpaBa, 4TOOBI MPOCMOTPETH AOCTYITHBIE

yCTpOIiCTBa.

fdev/sdb - GParted

GParted Edit View Device Partition Help

PXX i » Bl D

[Eafdevfsdb (931.51 GiB) ~

/dev/=sdb2 /dev/=db3
319.67 GIB 609.35 GIB
Partition File System | Mount Point Size Used Unused
de d g DO b D
/dev/sdb2 ¢ M birfs /, fboot/grub2/i386-pc, .. 319.67 GiB 22.44 GiB 297.23 GIB
Jdev/sdb3 ¢ [l xfs /home 609.35 GiB 467.05 GiB 142.29 GiB
Jdev/sdbd &7 B linux-swap 2.00 GiB 0.00B 2.00 GiB swap

Puc. 9.16. GParted oto6paxxaeT Tunbl GaitNnoBbIx CMCTEM



[MIABA 10

MonyueHue nogpobHoiA
uHpopmavumn 06 o60pysoBaHum
KoMnbloTepa

B Linux ecTh HECKOIBKO 3aMeYaTeIbHBIX YTUINT I OJIYYeHUs ToApOoOHON nHMOP-
MaIu 00 armapaTHbIX KOMIIOHEHTaX KOMITbIoTepa. Bbl MOKeTe 32 curTaHble MUHYTBI
TOTYIUTH CTUCOK KOMIOHEHTOB KOMITBIOTEPA M CBEIEHNST 00 MX XapaKTEPUCTUKAX,
He BCKPbIBasi KOPITYC.

C TIOMOIIIBIO ATUX YTHIIUT MOYKHO TIOJTYYUTH MOAPOOHYI0 HH(POPMAITHIIO IS TePeIadn
TeXHUYECKOU TTOIZIEPsKKe, TONCKA TTPABUJIBHBIX IPAliBEPOB YCTPOMCTB U BLIICHEHNUS,
MOJIIEPIKUBAETCS JIM TO UM WHOE YCTPoHcTBO B Linux. Koneuno, Hesb3st paccuu-
TBIBATh HA TO, YTO MPOU3BOAUTENHN OYAYT CBOEBPEMEHHO OOHOBJISATH MH(DOPMAIIUIO
o cBoeit mpoykitnu. Hanpumep, WHOT/Ia OHU MEHSIIOT HAOOPBI MIKPOCXEM, HE MEHSIST
HOMepa MOJIeNTel, YTO MOKET MPEBPATUTH YCTPOHCTBO, HOPMATLHO paboTaBiiee
B Linux, B ycTpoiicTBo, KoTOpoe TaMm He paboTaet. K cuacTpio, B HaCTOSAIIEE BPEMST
XJIOLIOT € IOJ/IEPKKOI yCTPOICcTB B Linux cTaso ropassio MeHblile, 4eM paHblile.

B nzeane y Bac Takike 10JIKHA UMETbCS JOKYMEHTAIIMA /IS Balllero KOMIIbIoTepa Uiiu
10 Kpaiitei Mepe pyKOBOJICTBO IO MaTEPIHCKOT mraTe. Takue pyKoBoACTBa OOBIYHO
u300mytoT (hoTorpadusMu, cCXeMaMU 1 MOJIe3HOH nH(bOPMAIel 1 T0JKHBI ObITh
noctynsbl B InTepHere.

B aToii rimaBe Bbl mo3HAaKOMUTECH ¢ KOMaHamMu 1shw, 1spci, hwinfo, 1susb, 1scpu
u lsblk.

Komanp! 1shw 1 hwinfo BbeiBogAT Hanboree IIOJIHYIO I/IHCl)OpMaHI/IIOZ

® 1shw coobraer 0 KOH(GUTYPAIIUH TTaMSITH, BEPCUSIX TTPOITUBKU, KOH(MUTYPAI[HH
MAaTEePUHCKON TIJIATHI, BEPCUU ¥ CKOPOCTH MPOIECCOPa, KOH(PUTYPAIIUK KIIIIa,
CKOPOCTH HIMHBI, allllapaTHBIX CBS3SX, ITO/IKIIOYEHHBIX YCTPONUCTBAX, pasjiesiax
1 (haliJIOBBIX CHCTEMAX;
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® hwinfo BBIBOAWT CBEJCHUS O MOHUTOPE KoMmbioTepa, RAID-maccuBax, koubu-
rypaiyy IaMsTH, IIPOIEeCCOPE, TPOIINBKe, KOH(PUTY DAL MATEPUHCKOI TLIATHI,
K9Il1aX, CKOPOCTSIX MTUHBI, MOIKIIOYEHHBIX YCTPONCTBAX, pasieiax 1 (haiIoBbIX
CHCTEMax.

Komanpa 1susb nipoBepsier munbl USB u BbIBOAUT MHOOPMAIINIO O TOAKIIOUEHHBIX
K HUM YCTPOKCTBAX.

1spci mpoepsiet mHb PCI 1 BBIBOAUT MHGOPMAIIUIO O TTOAKIIOYEHHBIX K HIM
yCTpOiiCTBaX.

1sblk nepeuncisger pUsnvIecKue AUCKHU, Pa3iesbl 1 (DAilIoBbIe CHCTEMBI.

Komana 1scpu BoIBOAUT MHMOPMAIUIO O TIPOIIECCOPE.

10.1. C6op nudpopmavrum 06 o6opyaoBaHum
C nomoLLblo KomaHab! Ishw

3agava

HysxHo mosyunTs nepederb 060pyI0BaHus B CHCTEME W TTOAPOGHYI0 HH(MOPMAIIUIO
0 Ka)k/I0OM KOMIIOHEHTe.

PewweHue

IMonpobyiire 3amyctuth KoManay 1shw (hardware lister — «criucox o6opymoBasusi» )
6e3 mapaMeTpoB U MepeajipecoBaTh BHIBOJI B TEKCTOBbII (haii:

$ sudo lshw | tee hardware.txt
duchess

description: Laptop

product: Latitude E7240 (©5CA)

vendor: Dell Inc.

version: 00

serial: 456ABC1l

width: 64 bits

[...]

Bbl 0J1y4nTE CIIUCOK B HECKOJIBKO COTEH CTPOK, BKIIOUYAIOIINI BEPCHIO IPOIIUBKY,
YCTaHOBJIEHHBIE APAaiBEPBI, TTOEPKNBAEMbIE BO3MOKHOCTH, CEPUITHBIE HOMEPA,
HoMepa Bepcuii 1 nndopManmio o mune. Komanzga 1shw He IpoBepseT yeTpoiicTBa,
HOAK/IIOUYEHHBIE Yepes3 6ecipoBoaHol nHTepdeiic, Harpumep GeCIIPOBOAHON IIPIHTED
n eMapTdoH, nogkaoueHHbii yepes Bluetooth, Ho coobiuT 06 nmeonmxes 6ec-
npoBoAHbIX unTepdeiicax u unrepdeiicax Bluetooth.
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Bo3MO3KHO, BBI TIPETIOUTETE CBOJIKY B BUJIE JIEPEBA MyTell K 000PYI0BAHUIO:

$ sudo lshw -short
H/W path Device

Description

MHz (©.8 ns)
[...]
/e/1e0/14/0/5
/8/100/14/0/5/1
/0/1e0/14/0/5/2

/0/100/14/0/5/4 wlx9cefd5fe8f20

/0/100/14/0/b
/0/100/14/0/c
[...]

W IIpeACTaBJIEHUE I10 IINMHaM:

$ sudo 1lshw -businfo
Bus info Device

system
bus

memory
memory
memory
memory

bus
generic
printer
network
input
input

To Be Filled By O.E.M.
H97M Pro4

64KiB BIOS

16GiB System Memory

DIMM [empty]

8GiB DIMM DDR3 Synchronous

USB3.0 Hub
SAMSUNG_Android
MFC-35945DW

802.11 n WLAN

USB Optical Mouse
QuickFire Rapid keyboard

Description

@ 3.50GHz

usb@3:5.4 wlx9cefd5fe8f20

usb@3:b

usb@3:c

pci@e000:00:19.0 enpBs25
pci@0000:00:1a.0

$Csi@9:0.0.0 /dev/sda
sCsi@0:0.0.0,1 /dev/sdal

[...]

processor

network
input
input
network
bus
disk
volume

Intel(R) Core(TM) i7-4770K

802.11 n WLAN

USB Optical Mouse

QuickFire Rapid keyboard
Ethernet Connection (2) I218-V
9 Series Chipset Family USB
4TB ST4000DMO0O-1F21

476MiB EXT4 volume

Komanna 1shw nmeer takke rpadgudecknii uHTep@eiic, KOTOPbIii MOXKHO OTKPBITh
C TIOMOTIBIO KOMaH/bI sudo 1shw -X. HacTo OH ycTaHABIMBAETCS KaK OTETbHBIH
nakert, Hanpumep [shw-gtk B Ubuntu u Ishw-gui B openSUSE u Fedora.

KommeHTapuii

Komanza 1shw BeIBOHT 60J1BITI0N 06BeM nHGopMarttiir. [ToceTnTe riaBHyo cTpaHuiy
Hardware Lister (1shw) (https://oreil.ly/XRGx1), 4TOOBI y3HATH O 3HAUECHKU PA3HbIX €e

yacTeil.

Komanpa 1shw e obuapyxusaer unrepdeiicst FireWire uan MOHUTODBL
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B npumepe rosoputcst: system To Be Filled By O.E.M. (cucrema 3anoJiHsieTcst
M3rOTOBUTEJIEM ), TOCKOJIbKY 9Ta MaminHa Oblia cobpana cBouMu pykamu. Oup-
MEHHBII KOMIIbIOTEp, Takoi kak Lenovo wau Dell, 1oskeH uMeTs TOProByio MapKy
1 MOJIETD.

CroJibert H/W path cOfepsKUT allliapaTHbIe MyTH, aHAJOTHYHbBIE MyTAM B (hailioBoil
cucreMe. /@ — 9TO /system/bus, YTO 03HAYAET KOMIIBIOTEP 1 MATEPUHCKYIO ILJIATY.
Bcee nocaenyronue 3amucu 0To6pakaioTest B BUJIE JIEPEBa, TOXOXKET0 Ha IepeBo daii-
J0B. Kak MOXKHO BUIETDH B BBIBOJIE TIPUMEPA, /0/@ — 3TO /system/bus/BIOS memory,
/0/b — mepBbIil 3anosHeHHBIN c0oT O3Y, a /0/b/1 — BTOPOI 3aNIOJTHEHHBIN CJIOT
O3VY. 3T 11yTH COOTBETCTBYIOT (PU3NYECKUM COCAMHEHUAM Ha MATEPUHCKOM T171aTe
1 OOBIYHO HA3BIBAIOTCSI CLOMAMU WU PA3BEMAMIU, XOTSI OOJIBIIMHCTBO U3 HUX JKECTKO
BIAsHBI B MATEPUHCKYIO TJIATy W HE UMEIOT Pa3beMOB, B KOTOPBIE MOXKHO ObLIO GbI
BCTaBJIATD KapThbl PaCHIUPEHUA.

JlononHutenbHaa uHpopmauma

@ Tnashag crpanuia Hardware Lister (1shw) (https://oreil.ly/axiyL).

® man 1 1lshw

10.2. Ounbrpaums BoiBoaa Ishw

3apava

Komanpga 1shw BEIBOAUT AeiiCTBUTENbHO O0IBIION 06beM nHbOpMAIL, U OBLIO ObI
JKEJIATETbHO OTPAaHUYHTD €T0 TOJBKO HYKHBIMU CBEICHUSIMU.

PewieHune

3amycruTe KoMauLy sudo 1shw -short uii sudo 1shw -businfo, 4TOObI yBUIETH CITH-
COK KJTACCOB YCTPOFCTB, a 3aTeM TiepeiaiiTe KOMaH/Ie KIACChl, KOTOPBIE BBI XOTEJIH ObI
BHUJICTb B BLIBOJEC:

$ sudo lshw -short -class bus -class cpu

Omnycrute mapamerp -short, 9TOObI TTOIYYUTD MOAPOOHYI0 HH(MOPMAIIHIO.

ITpeoGpasyiite BoiBoa B (hopmar HTML, XML usu JSON u coxpanmute ero B aii,
9T06BI TOTOM 06PabOTATH TIOJMYIEHHBIE PE3YIBTATEI C TIOMOIIBIO CBOUX JTIOOUMBIX
cIleHapUeB aHATI3A:
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$ sudo lshw -html -class bus -class cpu | tee lshw.html
$ sudo lshw -xml -class printer -class display -class input | tee lshw.xml
$ sudo lshw -json -class storage | tee lshw.json

Jo6GasbTe mapaMeTp -sanitize, YyTOObI HCKIIOUNTH 13 BbIBOAA KOH(MUACHINATbHYIO
uHdoOpMaIo, Takyio Kak IP-agpeca u cepuiiibie HoMepa, UTO0BI TTOTOM ee (Ge3 OTTaCKK
MOZKHO OBLIO IepesiaTh CIyKOe TEXHUYECKOH MOIePKKI:

$ sudo lshw -json -sanitize -class bus -class cpu | tee lshw.json

KommeHTapwmit

Komanja tee obecriednBaeT BbIBOJI PE3yJIbTATOB OJIHOBPEMEHHO HA AKPAH U B TEK-
CTOBBIH (paii.

JlononHutenbHaa uHGopmauua

@ Tnasnag crpanuiia Hardware Lister (1shw) (https://oreil.ly/axiyL).

® man 1 1lshw

10.3. Onpepenenune 06opynoBaHUA, BKNKOYaA
ancnnen u auckosble Maccusbl RAID,
¢ nomoLLbio Komauabl hwinfo

3apava

Hy:xno nonyunts nndopmammio o aucniee u MmaccuBax RAID, a Taxxke o apyrux
YCTPOIHCTBAX B CUCTEME.

PewieHune

Komanza hwinfo coobiaer moapobHbie cBeieHust 06 000PyI0BaHIH, BKIKOYAS JINC-
mien u Maccusbl RAID. Crenytomuii mpumep eMOHCTPUPYET roJydyeHne nugop-
MaIliH O JHCILIee:

$ hwinfo --monitor

[...]

Hardware Class: monitor

Model: "VIEWSONIC VX2450 SERIES"
Vendor: VSC "VIEWSONIC"

Device: eisa ©xe226 "VX2450 SERIES"

[...]
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[TosHblil BEIBOZ HEMHOTO IJIMHHEE, YeM B 3TOM MPUMeEpe, U BKIIOYAET BCe TMOAIEP-
JKUBAeMble pa3peleHust 9KpaHa, aTy U3TOTOBJIEHMUSI, IUAa30Hbl CHHXPOHU3AIIUH,
THUIT MOHUTOPA 1 4aCTOTbI 06HOBJI€HI/IH.

Eme oxna Baxnas GyHkuusg — obHapyskerue yerpoiicts RAID. Ilo ymoauanuio
KoMaHa hwinfo He mbiTaeTcss OGHAPYKUBATH WX, MTOITOMY HCIOJIb3yiiTe Tmapa-
MeTp --listmd:

$ hwinfo --listmd

Ecau ¢ atM mapameTpoM KOMaH/[a HUYEro He BbIBeJIa, 3HAUNT, B CUCTEMe HeT Mac-
crBoB RAID. B ipoTHBHOM CJIiydae OHa BBIBEJET OOJIBINOM 06beM HH(MOPMATIHH.

Hwuxe IIOKa3aHO, KaK MOJKHO ITOJIYIYUTb CBOAKY 00 NMCIOIIIEMCSA O60py210BaHI/II/IZ

$ hwinfo --short

keyboard:

/dev/input/event4 CM Storm QuickFire Rapid keyboard
mouse:

/dev/input/event5 CM Storm QuickFire Rapid keyboard

/dev/input/mice Logitech Optical Wheel Mouse
printer:

Brother Industries MFC-J5945DW

monitor:

VIEWSONIC VX2450 SERIES
graphics card:
Intel Xeon E3-1200 v3/4th Gen Core Processor Integrated

[...]

[MosyunTs 110ApOoOHYI0 MHMOPMALIKIO 00 OTAEIBHBIX KOMIIOHEHTAX MOKHO CJIELy-
IOIUM 00Pa3OM:

$ hwinfo --mouse --network --cdrom

Crimcok Ha3BaHUH yCTPOICTB MOKHO YBUIETH B PYKOBOJICTBE man 8 hwinfo Wi BBI-
IMOJTHUB KOMaHy hwinfo --help:

$ hwinfo --help

Usage: hwinfo [OPTIONS]

Probe for hardware.

Options:

--<HARDWARE_ITEM>

This option can be given more than once. Probe for a particular
HARDWARE_ITEM. Available hardware items are:
all, arch, bios, block, bluetooth, braille, bridge, camera,
cdrom, chipcard, cpu, disk, dsl, dvb, fingerprint, floppy,
framebuffer, gfxcard, hub, ide, isapnp, isdn, joystick, keyboard,
memory, mmc-ctrl, modem, monitor, mouse, netcard, network, partition,
pci, pcmcia, pcmcia-ctrl, pppoe, printer, redasd,
reallyall, scanner, scsi, smp, sound, storage-ctrl, sys, tape,
tv, uml, usb, usb-ctrl, vbe, wlan, xen, zip
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KommeHTapuit

Komana hwinfo BBIBOAUT MOJTHYIO U MOJE3HYIO0 WHDOPMAIINIO 06 yeTpoiicTBax.
Harmpumep, sig ceteBbix nHTEpPGhENHCOB OHA MTOKA3BIBACT UX IIYTH /SYsS, IPaliBephl,
cocrognue kanasa u MAC-azgpeca. {yig npuBo/I0B KOMIIAKT-/IHCKOB BbIBOJSATCS Ha-
3BaHUE MOJICJIM, HOMEP BEPCHH, ApaliBepbl, (hailyibl yCTPONUCTB, CKOPOCTD IMPUBO/IA,
cricok (pyHKIM 1 nHbOpMaIUd 0 HAJIMYUKN /IucKa B ipuBojie. Komanaa hwinfo
yacTo coobiaeT 6oJiblile, 4eM IIPoCTo UH(POPMAIUIO 00 YCTPOICTBE KaK O IIPOJAYKTEe
IIPOU3BOJUTEIA.

JlononHutenbHaa uHpopmauma

® man 8 hwinfo

@ Crpanura komatabl hwinfo Ha GitHub (https://oreil.ly/BsDAT).

10.4. Onpegenenune o6opynosanus PCl
C NOMOLLbI0 KOMaHAB! Ispci

3apava

[TosyunTtpb criucok ycTporcTB, MoAKIIoueHHbIX K mmHe PCI ¢ Ha3BanusMu 1npous-
BOJUTEJIE 1 HOMepaM# BEPCHUT.

PeweHue

Ucnombayiite komauay 1spci (list PCI — crucok yerpoiicts PCI). Cremyromumii
MpUMep BBIBOAUT CIUCOK Beex ycTpoiicts PCI:

$ 1lspci

00:00.0 Host bridge: Intel Corporation 4th Gen Core Processor DRAM Controller
(rev 06)

00:02.0 VGA compatible controller: Intel Corporation Xeon E3-1200 v3/4th Gen
Core Processor Integrated Graphics Controller (rev 06)

00:03.0 Audio device: Intel Corporation Xeon E3-1200 v3/4th Gen Core Processor
HD Audio Controller (rev 06)

[...]
Yr00bl OJIy4UTh GOJIbIIEe MHOOPMALUT, MOKHO YBEJIUYUTh HOAPOOGHOCTD BHIBOZA:
$ 1lspci -v

$ 1lspci -vv
$ 1lspci -vvv
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YBuzes coobimenue access denied (I0CTyII 3arperen ), TompoOyiTe BHIIOIHATD KOMAH-
ny sudo 1spci, 4TOOBL YBUZETD JKejlaeMoe.

KommeHTapuit

Komana 1spci unraer nndopmarnmio ¢ mmabl PCI, kK KOTOPO# TOIKITI0U€HbI BCTPOEH-
Hble KOMITOHEHTBI HA MATEPUHCKOI IJ1aTe, a TAKyKe KapPThl PACIITUPEHI, BCTABJIEHHBIE
B catoTbl PCILL

Komana 1spci otobpaskaeT JOMOTHUTENBHY O HH(MOPMAIHTO 13 COOCTBEHHON Gasbl
JaHHBIX UIEHTH(PUKATOPOB 060PYA0BaHISI, HAITPUMED IPOU3BOAUTEIEH, yCTPOUCTB,
KJIACCOB U TIO/IKJTACCOB. ITa MH(POPMAIINS XPAHUTCS B TEKCTOBOM (haiijie, HO B Pa3HBIX
metpubyTuBax — B pasHbix Mectax. B Ubuntu on naxoaures B /usr/share/misc/
pci.ids, B Fedora — B /usr/share/hwdata/pci.ids,aBopenSUSE — B /usr/share/
pci.ids. B pykoBojcTse man B BareM guctpubyruse Linux g0/kHO GbITH yKa3aHo,
IJie HaXoAUTCs 9TOT (haill, B IPOTUBHOM CJIydae monpoOyiiTe monckath (aii ¢ mve-
HeM pci.ids (locate pci.ids).

PazpaboTunky KOMaH/bl 1spci ¢ pajocThio IPUMYT J0OYIO OMOJTHUTEIBHYIO H-
bopmaruio; 3arsstnute B (aiisn pei. ids, re paccKasbiBaeTCsl, Kak MepejaTh Takyio
nHoOpMaIIo, eci OHa y Bac ecThb. [lepuoauyecku 3amyckaiite KoMaHay sudo
update-pciids /st oGHOBJICHNUST Oa3bl JaHHBIX naeHTH(GUKaTopos PCIL.

A66pesuarypa PCI pacummdpossiBaerces Kak peripheral component interconnect
(«coenunenne nepudepuitHbIX KOMIIOHEHTOB» ). PCI — aTo lokanbHas anmnapaTHas
[IMHA, TO €CTh CPEICTBO, MO3BOJISIONIEe PAIUIHBIM ATMIAPATHBIM YCTPOIICTBAM
KOMITbIOTepa B3aMo/leiicTBOBAaTh ¢ siipoM Linux. Komanza 1spci B iepByio ouepeb
mbITaeTCst OGHAPY/KUTH KOHTPOJLIEPHI, IUHBI U HEKOTOPbIE OTAEIbHbIC YCTPOHCTRA,
B TOM YHCJIE:

® xontposutepel SATA;

® ay/IMOKOHTPOJIJIEPHI 1 ay/IMOYCTPOMCTBA;
® BUCOKOHTPOJUIEPHI U BUJICOYCTPONCTBA;
koHTpoJiepbl Ethernet;

koHTpostepsl USB;

KOHTPOJLJIEPHI YCTPOUCTB CBSA3M;
kouTpoJutepel RAID;

WHTErpUPOBAaHHbBIE yCTPOIcTBa i uteHns kapt SD/MMC;

kouTpoJuteper PCI FireWire.
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3a JIoJITHe TOJIBl CMEHUIIOCH HeCKOTbKO TTPOoTOoK0JI0B PCL. Texymmii crangapt — PCle,
PCI Express, omy6uikosartbiii B8 2003 roay. OH 06paTHO COBMECTHM CO BCEMH yCTa-
pesimumu iporokosiamu PCI u 3amensier PCI, PCI-X u AGP. [Tomuure AGP — nipo-
TOKOJI 1opTa yckopennoi rpaduxu Accelerated Graphics Port? Bupeoxkaprsr AGP
6butn G6bicTpee Bugeokapt PCI, tak kak AGP npemocTaBJisiyi BbIAEIEHHBINH KaHa
1151 06pabOTKI BUAEO.

PCle cy1ecTBeHHO OTJIMYAETCS OT MPEANIECTBYIOIINX TPOTOKOJIOB, TOCKOJIbKY, KaK
n AGP, kasjioe ycTpOICTBO MOJIydaeT CBOM OT/e/ibHbIN Kanas. CTapbie IPOTOKOJIbI
HCIIOJIBb30BaJIH OOIILY0 MapaJIe/IbHYIO IMHY U OB 3HAYNTEJIBHO MeIJICHHEE.

JlononHutenbHaa uHpopmauma

® man 8 lspci

® man 8 update-pciids

10.5. Copepxmmoe BbiBOAA KOMaHLbI Ispci

3agava

Bosbiag gacTh BIBOIa KOMAH/IBI 1spci MMeET OIpeieIeHHBIN CMBICII, TTOCKOJIbKY
970 crenuuKkay yerpoiictsa. Ho xoTesoch Obl 3HATh Ha3HAUEHUE YHCET B HAUAJIE
OTTMCAaHU KaK/IOTO YCTPONCTBA, KaK B JAHHOM ITPUMEpE:

$ 1lspci

[...]
00:1f.2 SATA controller: Intel Corporation 9 Series Chipset Family SATA
Controller [AHCI Mode]

[...]

PewweHue

diieMeHT 00: 1f.2 — ato Homep BDF ycrpoiictBa: (wuHa: ycmpoiicm6o . gyHkyus). Ho-
mep tuabl — 00, Homep yerpoiictBa — 1f u Homep dyHkimn — 2. Homep dyHkimm 2
03HAYAET, YTO YCTPOUCTBO BBITIOJNHSET JBE (DYHKITUH, U KaxkK/1ast U3 HIX MMEET CBON
anpec PCI.

Wcrnosb3yiiTe mpejicTaBienne B BUjie e€peBa, 4ToObI YBUIETH, KAK CBSI3AHbI TTHHA
PCI u ycrpoiicTBa:

$ 1lspci -tvv
-[0000:00]-+-00.0 Intel Corporation 4th Gen Core Processor DRAM Controller
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+-02.0 Intel Corporation Xeon E3-1200 v3/4th Gen Core Processor
Integrated Graphics Controller

+-03.0 Intel Corporation Xeon E3-1200 v3/4th Gen Core Processor HD
Audio Controller

+-14.0 Intel Corporation 9 Series Chipset Family USB xHCI Controller
+-16.0 Intel Corporation 9 Series Chipset Family ME Interface #1
+-19.0 Intel Corporation Ethernet Connection (2) I218-V
+-1a.0 Intel Corporation 9 Series Chipset Family USB EHCI

Controller #2
+-1b.@ Intel Corporation 9 Series Chipset Family HD Audio Controller
+-1c.0-[01]--
+-1c.3-[02-03]----00.0-[03]--
+-1d.@ Intel Corporation 9 Series Chipset Family USB EHCI

Controller #1

+-1f.0 Intel Corporation H97 Chipset LPC Controller

+-1f.2 Intel Corporation 9 Series Chipset Family SATA Controller
[AHCI Mode]

\-1f.3 1Intel Corporation 9 Series Chipset Family SMBus Controller

[TouTtu Bo Bcex nepcoHabHbIX KOMITbIOTEPAX ecThb efiuHcTBenHad muna PCI, koropas
Bcerzia umeet nomep 00.

KommeHTapuii

Hyuiu B kBazpaTHbIX cKOOKax B KopHe fepesa, [0000: 00], onpepensior domen v wuy.
[TepBbie ueThIpe HYJIS — 9TO HOMEP JIOMEHA, a /IBa HYJIS TIOCJIe IBOCTOYNS — HOMEP
munbl. JJomer — 1o host bridge («riraBabiit Mmocts ). Tnasubiit moct PCI coenunsier
koutposiep PCI ¢ nporieccopom. «/[omens — tepmun, popusmmmiics B Linux, ero
HauboJiee yrnoTpeOUTeIbHbII CHHOHUM — «2PyNnd cezmenmoss. Y BUIETh €T0 MOKHO,
BbI3BAB KOMAH/y C TapaMeTPOM -D:

$ 1lspci -D

0000:00:00.0 Host bridge: Intel Corporation 4th Gen Core Processor DRAM
Controller (rev 06)

0000:00:02.0 VGA compatible controller: Intel Corporation Xeon E3-1200 v3/4th

Gen

Core Processor Integrated Graphics Controller (rev 06)

0000:00:03.0 Audio device: Intel Corporation Xeon E3-1200 v3/4th Gen Core
Processor HD Audio Controller

[...]

Ha cepBepax ¢ HeCKOTBKIMHI (PU3UIECKUMHU ITPOIIECCOPAMHU MOKHO YBUIETD HECKOJID-
KO TJIaBHBIX ITPOIECCOPOB, @ UHOT/IA M HECKOJIBKO MIMH B OZIHOM JIOMEHE.

JlononHutenbHaa uHGopmauua

® man 8 lspci
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10.6. QunbTpauua BbiBoAa KOMaHAbI Ispci

3apava

Komana 1spci BBIBOAUT A€ CTBUTEIBHO GObINON 00beM HHGOPMAIK, U GbLIO Gbl
JKeJIATeThbHO OTPAHUYUTH €T0 TOJIbKO HY>KHBIMU CBEJIEHUSIMH.

PeweHune

UcnonbayiiTe koMaHy awk JIJisi OTCEMBAHUS HEHYKHBIX cBeslenuit. Cieayronuit
MIPUMEP OCTABJISCT B BBIBOJIE TOJIBKO 3amucH, oTHocsecs Kk USB:

$ 1spci -v | awk '/USB/,/~$/'
00:14.0 USB controller: Intel Corporation 9 Series Chipset Family USB xHCI
Controller (prog-if 30 [XHCI])
Subsystem: ASRock Incorporation 9 Series Chipset Family USB xHCI
Controller
Flags: bus master, medium devsel, latency 0, IRQ 26
Memory at efc20000 (64-bit, non-prefetchable) [size=64K]
Capabilities: <access denied>
Kernel driver in use: xhci_hcd

00:1a.0 USB controller: Intel Corporation 9 Series Chipset Family USB EHCI
Controller #2 (prog-if 20 [EHCI])

Subsystem: ASRock Incorporation 9 Series Chipset Family USB EHCI
Controller

Flags: bus master, medium devsel, latency 0, IRQ 16

Memory at efc3b0oo (32-bit, non-prefetchable) [size=1K]

Capabilities: <access denied>

Kernel driver in use: ehci-pci

Wcnonwayiite Hazanust kiaccos (Audio, Ethernet, USB u T. 1.) B TOM BH/I€e, B KAKOM
OHU TIOSIBJISIIOTCS B BBIBOZIE KOMaH IbI 1spci, 1 oOpaliaiite BHUMAaHUE Ha PETKCTD, MO~
CKOJIBKY B KOMaH e awk 0BOJIbHO TPYAHO OPraHi30BaTh IOUCK Oe3 yueTa Perucrpa.
Cuenyiomuii mpuMep BHIBOAUT UHMOPMALUIO 00 ayIMOKOHTPOJLIEPE U YCTPOMCTBE:

$ lspci -v | awk '/Audio/,/"$/'
00:03.0 Audio device: Intel Corporation Xeon E3-1200 v3/4th Gen Core Processor
HD Audio Controller (rev 06)

Subsystem: ASRock Incorporation Xeon E3-1200 v3/4th Gen Core Processor
HD Audio Controller

Flags: bus master, fast devsel, latency 0, IRQ 31

Memory at efc34000 (64-bit, non-prefetchable) [size=16K]

Capabilities: <access denied>

Kernel driver in use: snd_hda_intel

Kernel modules: snd_hda_intel
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00:1b.0 Audio device: Intel Corporation 9 Series Chipset Family HD Audio
Controller

Subsystem: ASRock Incorporation 9 Series Chipset Family HD Audio
Controller

Flags: bus master, fast devsel, latency @, IRQ 32

Memory at efc30000 (64-bit, non-prefetchable) [size=16K]

Capabilities: <access denied>

Kernel driver in use: snd_hda_intel

Kernel modules: snd_hda_intel

Hacrpoiite ypoBeHb OApOGHOCTH BBIBOIA MO/l CBOM TIOTPEGHOCTH.

Kpome Toro, MOKHO BBIGHPATD 27IEMEHTBI 110 Ha3BAaHUIO TPOU3BOAUTES, YCTPOHCTBA
nian HoMepy kJacca. Haiinure st uncsa ¢ momonibio napamerpa -nn. B ganxom
nprMepe 8300 (B KBaJpaTHbIX CKOOKAX) — 9TO HOMEP KJiacca, 8086 — HOMEP IIPOK3-
BOJIUTEJIS, @ 0412 — HOMep yCTPOICTBa:

$ 1lspci -nn

[....]

00:02.0 VGA compatible controller [0300]: Intel Corporation

Xeon E3-1200 v3/4th Gen Core Processor Integrated Graphics Controller
[8086:0412] (rev 06)

[...]

Cienyioniue 1nmpumMepsl 1eMOHCTPUPYIOT (DUIBTPALIMIO 110 KJIACCY, TPOU3BOJAUTEIIO
U YCTPOUCTBY COOTBETCTBEHHO:

$ lspci -d ::0604

00:1c.0 PCI bridge: Intel Corporation 9 Series Chipset Family PCI Express Root
Port 1 (rev do)

00:1c.3 PCI bridge: Intel Corporation 82801 PCI Bridge (rev do)

02:00.0 PCI bridge: ASMedia Technology Inc. ASM1083/1085 PCIe to PCI Bridge (rev
03)

$ 1lspci -d 8086::

00:00.0 Host bridge: Intel Corporation 4th Gen Core Processor DRAM Controller
(rev 06)

00:02.0 VGA compatible controller: Intel Corporation Xeon E3-1200 v3/4th Gen
Core Processor Integrated Graphics Controller (rev 06)

00:03.0 Audio device: Intel Corporation Xeon E3-1200 v3/4th Gen Core Processor
HD Audio Controller (rev 06)

[...]

$ 1lspci -d :0412:
00:02.0 VGA compatible controller: Intel Corporation Xeon E3-1200 v3/4th Gen
Core Processor Integrated Graphics Controller (rev 06)

OrtipeiesinThb YrcIa JJs1 TOMCKA MOYKHO, 3arJIsIHYB B PENIO3UTOPUI HeHTU(HUKATOPOB
PCI (https://oreil.ly/f2EKi).
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KommeHTapuit

Komanza awk — 3amevaresbHbIil 1 04eHb 3(DGhEKTUBHBIN MHCTPYMEHT JIJIs1 U3BJIeve-
HUS OIPE/ICTIEHHBIX TEKCTOBBIX CTPOK M3 BBIBO/IA KOMAH/L MJIA IOKYMEHTOB. CUMBOJI
KapeTKH (*) — 3TO IKOPb PETYISIPHOTO BBIPAsKEHNST, KOTOPOMY COOTBETCTBYET HAUAJIO
CTPOKH, a $ — KOHEIl, [I09TOMY PETYJSPHOMY BBIPDAKEHUIO /~$/ B IPUMepe BbIIIIe
GYIyT COOTBETCTBOBATH PA3PHIBBI CTPOK, MYCTHIE MECTA B Havyase W KOHIe HI0Ka
TEKCTa. TO U3BECTHBII TPIOK JIJIST U3BJICYECHUS TEKCTOBBIX OJIOKOB U3 MCTOYHUKOB,
B KOTOPBIX MMEIOTCS ITYCTBIE CTPOKU MESKITY pasfieslaMu.

JlononHutenbHaa uHpopmauma

® man1grep
® man 8 lspci

® Penosuropuii npentudukaropos PCI (https://oreil.ly/f2EKi).

10.7. Ucnonb3oBaHue KomaHab! Ispci
AnA uaeHTUGMKaLumn moaynei aapa

3apava

¥Y3HaTh, Kakue MOyN siapa ncnob3yioT yerpoiictsa PCI n kakue mocTynHbI B cu-
cTeMe.

PewieHune

Ucnonbayiite napamerp -k. Ciepyionuii mpuMep 3arpaniuBaeT JaHHble JJis1 KOH-
tposiepa Ethernet:

$ 1lspci -kd ::0200

00:19.0 Ethernet controller: Intel Corporation Ethernet Connection (2) I218-V
Subsystem: ASRock Incorporation Ethernet Connection (2) I218-V
Kernel driver in use: el@0@@e
Kernel modules: el@0@e

[l pubTpanum MOXKHO UCIIOIb30BaTh KOMAHIY awk, KaK B CJIEAYIONIEM TIPUMEPE,
noJryvatoteM uH(opMaiuio o rpapuueckoMm KOHTPOJLIEPE:

$ 1lspci -vmmk| awk '/VGA/,/”$/'

Class: VGA compatible controller

Vendor: Intel Corporation

Device: Xeon E3-1200 v3/4th Gen Core Processor Integrated Graphics Controller
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SVendor: ASRock Incorporation

SDevice: Xeon E3-1200 v3/4th Gen Core Processor Integrated Graphics
Controller

Rev: 06

Driver: i915
Module: i915

KommeHTapuit

[Tapamerp -k TIOKa3bIBA€T MCIOJIB3YEMbIE, & TAKKE AOCTYIHbIE MOIYJIU SI/IPa /I
Kax10ro ycrpoiicTBa. OOBIYHO UCIIONb3YeMble U JOCTYIITHbIE MOLYJIU COBIIAAIOT, HO
uHOTrAA OBIBAET JOCTYIIHO HECKOIBKO MOJYJIEI.

[Tpumensis koMaHy awk, He 3a0y/IbTe YBEJIUUUTh YPOBEHD TTOPOGHOCTH BBIBOJIA,
MHaue MOKHO He YBUETh HYKHYI0 nHdopMmaiio. Cum. mozapaszaen « Kommentapuii»
B pettenite 10.6, rie IPUBOAUTCS JIOTIOJHUTEIbHAS UH(GOPMAITHS O TapaMeTpax 3TO
KOMAaH/IbI.

JlononHutenbHaa uHpopmauma

® man 1 awk

® man 8 lspci

10.8. BoiBoa cnucka ycrponcrs USB
C NOMOLLbI0 KOMaHAbI Isush

3apava

Hy:ken mpocToii 1 ObICTPBII HHCTPYMEHT JIJIst TIOJTydeHust ciicka yerpoiicts USB.

PewweHune

Komanja 1susb niepeunciuser muabl USB 1 MoAKII0UeHHBIE K HUIM YCTPOHCTBA,
BKJTIOYAst MBITIH, KIaBuaTypbl, USB-HakonuTe u, IpUHTEPbI, CMapT(OHBI U IpyTHe
nepudepuitHbie ycTpoiicTBa. B cieyonmx mpruMepax moKa3aHbl Ba Pa3HbIX Mpe/i-
CTaBJIEHNS OJTHUX U TeX jKe YCTPOMCTB.

3amycruTte KoMaHay 1susb 6e3 mapaMeTpoB, YTOObI MOJYIUTH KPATKYIO CBOAKY 00
yerpoiictBax USB B Bartieii cucteme. Cueyromnuii mpumMep ObLI MOJYYEH B CHCTEME
C TpeMsI TOIKJII0YeHHbIMA BHeNTHUMU ycTpoiicTBamu USB: kimaBuaTypoil, MBIITbIO
1 6eCIIPOBOJIHBIM CeTeBbIM UHTEPdEiicoM:



290 Inaga 10. MonyyeHne noppobHoii MHHopmaLm 06 060pynoBaHNI KOMAbIOTEPa

$ lsusb
[...]
Bus 003 Device 011: ID 148f:5372 Ralink Technology, Corp. RT5372 Wireless Adapter
Bus 003 Device 002: ID ©bda:5401 Realtek Semiconductor Corp. RTL 8153 USB 3.0
hub with gigabit ethernet
Bus 003 Device 006: ID 046d:c018 Logitech, Inc. Optical Wheel Mouse
Bus 003 Device 005: ID 2516:0004 Cooler Master Co., Ltd. Storm QuickFire Rapid
Mechanical Keyboard

[...]

Cueyiomuii mpuMep coobIIaeT o TexX ke yCTpoiicTBax, Ho boJjiee moAPoOHO U B BUE
Hepapxuu, BKIJAIIei ApaiiBepsl siapa, KOAbl yCTPOUCTB M HOMepa IIPOU3BOIUTE-
Jieil ¥ TIOPTOB:

$ 1lsusb -tv

[...]

/: Bus @3.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/14p, 480M

ID 1d6b:0002 Linux Foundation 2.0 root hub

Port 3: Dev 2, If @, Class=Hub, Driver=hub/4p, 480M

ID @bda:5401 Realtek Semiconductor Corp. RTL 8153 USB 3.0 hub with
gigabit ethernet

Port 7: Dev 11, If @, Class=Vendor Specific Class, Driver=rt2800usb, 480M
ID 148f:5372 Ralink Technology, Corp. RT5372 Wireless Adapter

Port 11: Dev 5, If @, Class=Human Interface Device, Driver=usbhid, 1.5M
ID 2516:0004 Cooler Master Co., Ltd. Storm QuickFire Rapid Mechanical
Keyboard

Port 12: Dev 6, If @, Class=Human Interface Device, Driver=usbhid, 1.5M
ID 046d:c018 Logitech, Inc. Optical Wheel Mouse

B crenyionux mpuMepax MmokasaHo, KaK MEHSIETCST BBIBOJL TOCJ€E TMOAKIIOYEHUS
saemHero USB-konnentparopa ¢ uarepdeiicom Bluetooth u moaknodeHHbIM
cMapThoHOM Samsung:

$ lsusb

[...]

Bus 003 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

Bus 003 Device 012: ID 04e8:6860 Samsung Electronics Co., Ltd Galaxy series,
misc. (MTP mode)

Bus 003 Device 013: ID ©al2:0001 Cambridge Silicon Radio, Ltd Bluetooth Dongle
(HCI mode)

Bus 003 Device 002: ID Obda:5401 Realtek Semiconductor Corp. RTL 8153 USB 3.0
hub with gigabit ethernet

[...]

$ lsusb -tv

[...]

/: Bus ©@3.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/14p, 480M
ID 1d6b:0002 Linux Foundation 2.0 root hub

|_ Port 3: Dev 2, If @, Class=Hub, Driver=hub/4p, 480M
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ID Obda:5401 Realtek Semiconductor Corp. RTL 8153 USB 3.0 hub with
gigabit ethernet
Port 4: Dev 12, If 0, Class=Imaging, Driver=, 480M
ID 04e8:6860 Samsung Electronics Co., Ltd Galaxy series, misc. (MTP
mode)
Port 2: Dev 13, If @, Class=Wireless, Driver=btusb, 12M
ID ©al2:0001 Cambridge Silicon Radio, Ltd Bluetooth Dongle (HCI mode)
| Port 2: Dev 13, If 1, Class=Wireless, Driver=btusb, 12M

ID ©al2:0001 Cambridge Silicon Radio, Ltd Bluetooth Dongle (HCI mode)

KommeHTapuii

Howmepa nmminbl 1 mopTa Beerzia coBnaiaior. Homep ycTpoiicTBa MeHsieTCS TPU KaXKIOM
MO/IKJIIOYEHU U YCTPOHCTBA.

NnentndukanmoaHble HOMepa, HampuMep 0al2:0001, cOCTOST U3 Koja ITPON3BO-
IUTENST U Kofia yeTpoticTsa. [IponsBoanTen T0JKHBI 00palarhest Ha https://usb.org
JUIST TIoJyueHust HoBbIX KozioB. Criucok tekymux USB-ujgenTudguratopoB MOKHO
HaiiTu Ha linux-usb.org (https://oreil.ly/bHL06) 1 TaM ke MOKHO OCTaBUTh OGHOBJICHHYIO
nHbopmarmio.

Kozbr knaccoB takxke yrpasiistiorest https://usb.org; cm. kojbt kiaccoB USB (https://
oreil.ly/vNCgT). MHe mokasajoch uHTepecHbIM, uTo Dev 57 — reedon Samsung Ha
6ase Android — kmaccuduuupyercs Kak yeTporucTBO st 00paboTKN N300pakeH A,
Brpouem, Takast KaaccuduKaus He JIMIIeHA CMBICJa, TIOCKOJIbKY GOIBIITMHCTBO
aucTpubyTHBOB Linux UCHOIB3YIOT IPOTOKOJ Tiepeaaun My abrumeara (MTP) st
obmena daiiamu ¢ tenedonamu Ha Android.

[Ipumepnt B 9TOM pasziesie TTOJAyYeHbl HA TIEPCOHATBHOM KOMIIBIOTEPE, HA KOTOPOM
nmerotcst moptel USB 2.0 m USB 3.1. BeiBog komanipl 1susb oKa3bIiBaeT CKOPO-
CTH, COTJIACOBAHHBIE C YCTPOWCTBAMH, TaK YTO KOT/IA BBl BUAUTE HEUTO HATIOZ00ME
usbhid, 1.5MBMecCTO 480M 1111 5000M — 5TO HOPMAJIBHO, IIOCKOJIBKY 9TO KJIaBUATYPa,
KOTOPOIi He Hy’KHA MoJTHas ckopocTh USB-coeannenus. /lyis yeTpolicTB XpaneHus,
taknx kak USB-nakonuTenn n BHeIHNE KeCTKUE IMCKH, BBl TTOUTH HaBEPHSIKA
yBugnTe H0J€€ BEICOKHE CKOPOCTH.

JlononHutenbHaa uHGopmauua
® man 8 1susb

® USB-IF (https://usb.org).

® Crucox USB ID (https://oreil.ly/js10j).
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10.9. BbiBOA CnuncKa pa3aenos
W KECTKUX AUCKOB C NOMOLLbH
KomaHugb! Isblk

3apaua

Hysken mpocToil u ObICTPBIN HHCTPYMEHT JIJIst TTOJIYYE€HUS CIIUCKA BCEX MOKITI0UEH-
HBIX YCTPOMCTB XpaHEHUS 1 UX PA3/EI0B.

PewweHune

Ncnonbayiite komauay 1sblk (list block devices — «cricok 6104HBIX yCTPOURCTB ).
3amycTute ee 6e3 mapaMeTpoB, YTOOBI MTOTYIUTD CIIUCOK BCEX OIOYHBIX YCTPOHCTB
Ha KOMIIbIOTEpE:

$ 1sblk

NAME MAJ :MIN RM SIZE RO TYPE MOUNTPOINT
sda 8:0 0 3.7T 0 disk

f—sdal 8:1 ® 476M @ part /boot
f—sda2  8:2 ® 55.9G @ part /
f—sda3  8:3 © 1.8T © part /home
Lsda4 8:4 ® 7.5G @ part [SWAP]
sdb 8:16 () 1.8T © disk

f—sdbl 8:17 © 102M 0 part

f—sdb2 8:18 © 6.5G @ part

[-sdb3 8:19 © 1.1G © part [SWAP]
L-sdb4 8:20 © 1.8T 0 part

sdc 8:32 © 3.7T 0 disk

f—sdc1 8:33 @ 128M 0 part

f—sdc2 8:34 0 439.7G 0 part

Lsdc3 8:35 @ 3.2T @ part

sdd 8:48 1 3.8G 0 disk

L-sddl1 8:49 1 3.8G 0 part

sre 11:0 1 159.3M © rom

Huske nmokasano, Kak MOJKHO BbIBECTH METKU (DANJIOBBIX CUCTEM U UIeHTUDUKATOPBI
UUID BbiGpaHHOr0 yCTpPOICTBA:

$ 1sblk -f /dev/sdc

NAME FSTYPE LABEL UUID MOUNTPOINT

sdc

f—sdc1

f—sdc2 ntfs  Seagate Backup Plus  2E203F82203F5057

L-sdc3 ext4 backup 0451d428-9716-4cdd /media/max/backup
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Crucok Torbko SCSI-ycTpoiicTB U UX THIIBL:

$ 1sblk -S

NAME HCTL TYPE VENDOR  MODEL REV TRAN
sda 0:0:0:0 disk ATA ST4000DMOOO-1F21 CC54 sata
sdb 2:0:0:0 disk ATA SAMSUNG HD204UI 0001 sata
sdc 6:0:0:0 disk Seagate BUP SL 0304 usb
sro 4:0:0:0 rom ATAPI iHAS424 B GL1B sata
KommeHTapuit

Coyeranus sda 1 sdb 0603HaualoT ;kectkue anucku SATA, a sdc — USB-nakonuTesb.
B Linux ycTpolicTBa XpaHeHus JaHHBIX, Takie Kak skecTkue nuck SATA u daen-
Hakomures, obcaykusaoTces apaiiepom SCSI. Coueranust sr@, rom 1 ATAPI H/IeH-
tudunmupyiot npourpesatessr CD/DVD.

atb onpeenenne TepMuHa «010uHble Ycmpolicmea» 6e3 HaYaJIbHOTO OTCTY-
NJICHUSA TOBOJILHO CJIO0XKHO, TIOCKOJBKY 9TO IIPOTPAMMHBIN TEPMUH, KOTOPBIH
TPYIHO OOBSICHUTD KPATKO, AIMEJNPYSI K IPUBBIYHBIM I10JIb30BATEIIO TOHSTHSIM.
ITo cBOEMY OIIBITY MOTY CKa3aTh, YTO IIOJIe3HEE pacCMaTpUBATh OJIOYHBIE YCTPOIi-
CTBa KaK 3allOMUHAIONMe YCTPoiicTBa GOJIBIIOI eMKOCTH U KAaK Pa3/iesibl Ha 3THX
yCTpOiiCcTBax.

® MAJ:MIN o6o3HayaeT crapiinii ¥ Muaamuii Homepa. Crapmuii onpejenser Ka-
TErOpHuIo, HalIPUMeEP, 8 COOTBETCTBYET YCTPOHCTBAM sd, a MJIailinii 0603HaYaeT
KasK/I0€ YCTPOMCTBO B IocjenoBaTeibHocTH. (3arycrure 1sblk -1, 4ToObl yBUIETH
JIPEBOBU/IHYIO MePaPXUIO YCTPOICTB.)

® RM coo0OIIaeT, ABJIAETCS JIU ITO YCTPOWCTBO ChEMHBIM, 3HAUCHNE 1 B aHHOM
CTOJIOIIE COOTBETCTBYET CHEMHBIM YCTPOHCTBAM.

® SIZE — pasMmep 6JI0UHOTO yCTpOHCTBA.

@ RO = @ 03HAYAET, YTO YCTPOUCTBO JOCTYITHO HE TOJIBKO JIJIs UYTeHNUd, a 1 — TOJIBKO
quist utenns. [lpusog CD/DVD sr0 focrytiet jijist 4TeHUs U 3aIIUCH, HO KOMaH/1a
1sblk HEe MOKET CKa3aTh, IOCTYTICH JIH JIJISI 3aITUCH CaM JINCK B ycTpoiicTse sT0.

® TYPE ompenendgeT TUII TUCKA.

® MOUNTPOINT 1IOKa3blBaeT IIyTU K CMOHTUPOBAHHBIM YCTPOICTBAM.

JlononHutenbHaa uHpopmauma

® man 8 1sblk
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10.10. Monyyenune ngopmavriuu o npoueccope
3apava

Y3HaTh, KaKkoil MpOIeccop WU MPOIECCOPBI UMEIOTCSI B CHCTEME, U TIOJIYYUTh UH-
opmarnuio o HUX.

Pewwenne

Boinosaute komanay 1scpu (list CPU — «cIucok mpoieccopos» ) 6es mapaMeTpos:
$ 1lscpu

Architecture: x86_64

CPU op-mode(s): 32-bit, 64-bit

Byte Order: Little Endian

CPU(s): 8

On-line CPU(s) list: 0-7

Thread(s) per core: 2

Core(s) per socket: 4

Socket(s): 1

Vendor ID: GenuinelIntel

CPU family: 6

Model: 60

Model name: Intel(R) Core(TM) i7-4770K CPU @ 3.50GHz
[...]

L1d cache: 128 KiB

L1i cache: 128 KiB

L2 cache: 1 MiB

L3 cache: 8 MiB

[...]

Oma BbiBezeT 60JIbIIOI 00beM MH(GOPMALINY; Bbl TAKkKe YBUANTE GOJIbIIOE KOJNYE-
CTBO (bJIaTOB TIO/IJIEP;KUBAEMBIX BO3MOKHOCTEN 1 CBEJIEHUST O BCTPOEHHBIX KAIIAX.

KommeHTapuii

CoBpeMeHHbIe ITPOIIecCOPbI OCHaIaoTes Katamu Tpex tumos: L1, L2 u L3. Ito He-
GOJIBIIINE MOLYJTH KAII-TIAMSITH BHYTPHU miporieccopa. OHU 0ueHb 6BICTPBIE, BO MHOTO
pas GpIcTpee CUCTEMHOIT OTIEPATUBHOI TTAMSITH, U XPAHST JaHHbIE, KOTOPbIE, CKOpee
BCETro, TIOHA/I065TCS TIPOIECCOPY TIPY BBITIOJHEHUHU MOCAe/youX oneparwii. L1 —
camblii GBICTPBIE U IOPOTO#T K3, TOITOMY OOBIUHO OH caMblii MasieHbKuii. L2 — cJre-
AYIOWMIL 110 GBICTPOAEHCTBUIO U MeHee JOPOTOM K, 0OBIMHO GOJBIIErO 00beMa,
yem L1. Ko L3 — camblii Mei/IeHHbII 1 HAUMeHee JJOPOrOCTOSIIIIIA, OObIYHO CAMOTO
6oIrbIIor0 06BHEMA.

Kak nokazano B peablaylieM IpuMepe, IIpoleccop uMeeT deTbipe kala. Vcnosn-
3yiiTe mapameTp -C, 4TOObI TONYIUTh OOJIbIe HHGOPMAIMY O KIIIIE:
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$ 1lscpu -C

NAME ONE-SIZE ALL-SIZE WAYS TYPE LEVEL
L1d 32K 128K 8 Data 1
L1i 32K 128K 8 Instruction 1
L2 256K 1M 8 Unified 2
L3 8M 8M 16 Unified 3

311ech MOXKHO BUJIETD UETHIPE KAIIIA, UCTIOJIb3yEMBIX YEThIPbMST (PU3NIECKUMU SI/IPaMU
mporeccopa. Kamr L1i nmpesnasnauen 1Jist KAIMKUPOBAHUS WHCTPYKIIMI TIPOTIECCOPa,
a L1d — panmsix. L2 u L3 xpaHsT TOJIBKO JaHHbIE.

KosmuectBo siiep mpoieccopa MosKeT HeMHOTo cOuBaTh ¢ ToJKy. CTpoka CPU(s): 8
B 9TOM IIpUMEPE HE O3HAYAET, YTO HaHHbIﬁ IIpo1ieccop MMeeT BOCEMb (I)I/ISI/I‘{GCKI/IX
S71ep, MPOCTO TaKOe KOJUUYECTBO saep «Buaut» sjapo Linux. Cienyiolime cTpoku
IIOSICHAIOT CYThb:

Thread(s) per core: 2

Core(s) per socket: 4

Socket(s): 1

Kax BUIUNTE, 9TO ELII/IHCTBGHHblf/,I TIPOIECCOP C YEThIPbMA (I)I/ISI/I‘IGCKI/IMI/I AapaMn
1 ABYMS ITIOTOKAMU Ha S/IPpO, BCETO ITOJIYIa€TCA BOCEMbD JIOTUIECKUX ITPOIECCOPOB.

JlononHutenbHasa UHGopmauua

® man1lscpu

10.11. UpeHTduKaLma annapaTHOl apXMTEKTYpbl
3apava

Bbl He yBepeHbI B TOM, KAKOBa arlliapaTHas apXUTEKTypa Ballleil MalllUHbL; BbI [yMaeTe,
4yT0 3T0 X86-64 mmm ARM, HO X0Tean OBl 3HATH TOYHO.

PeweHune

WcnoabayiiTe komanay uname. Huske mpezictaBieH mpumep, OJydYeHHBIH Ha MalliiHe
x86-64:

$ uname -m
x86_64

Bort cricok nautosee PacCiipoCTpaHEHHBIX PE3YJbTAaTOB, KOTOPbIE MOKHO YBU/IETb:

® arm;

® aarch64;
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armv7* (arm7 u HIKe — 9T0 32-0UTHBIE APXUTEKTYPHI);
armv8* (arm8 u Boiiite — 64-GUTHDBIE APXUTEKTYPbI);
iab4;

PpS;

ppcb4;

$s390x;

sparc;

sparc64;

1386;

1686;

x86_64.

Ecom mammna paboraer He moj ynpasjienueM Linux, To mompodyiiTe 3arpy3uThest
¢ USB-nakonuresg SystemRescue, a 3aTeM BbITIOJIHUTE KOMAH/LY uname -m.

Bor Moskere ycranoButh Linux Ha Chromebook. B Chromebook ucnomnssytores
npoiteccopsl Intel 1 ARM. Oaun U3 crioco60B ONPEAEUTh TUII IIPOLeccopa — OT-
KPBITh B Opaysepe crpaHuily chrome://system. Ha Hell BbI yBUINTE BCIO CUCTEMHYTO
MH(GOPMAITITO, BOBMOKHO, JIaske OOJIbIIIE, 4eM XOTETIOCh Obl.

Bouee ynobusiii uncrpyment — Cog System Info Viewer (https://oreil.ly/Yeirk). O oTo-
Opaskaer undopmaimio 06 obopynosanuu u cetu Ha Chromebook.

KommeHTapuit

Linux nmoazepskuBaeT GOJIbIIE alapaTHbIX apXUTEKTYP, yeM jitobas apyras OC, ot
KPOILEYHbIX BCTPAMBAEMBIX CHCTEM 1 crcTeM Ha kpucTasuie (System on a Chip, SoC)
110 MEHH(PEIMOB 1 CyIIePKOMIIBIOTEPOB 1 BCEro, UTo Meskay Humu. Kakoe Obl Helo-
HATHOE KOMIIbIOTEPHOE 000PyJOBaHKE BbI Obl HU UCIIOIb30BAJIH, €CTh BEPOSTHOCTb,
4To Ha HeM OyzeT paboTaTh Ta UM MHAs PA3HOBUAHOCTH Linux.

JlononHutenbHaa uHpopmauus

® man 1 uname
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CozpaHue ¢pannoBbIX cuctem
U ynpaBneHue umu

Kosmmuectso (ailioBbix cucreM, nojaepKuBaeMbix B Linux, 6oJiblile, ueM B J1i0060ii
apyroii onepainontoii cucreme. MC HEOOXOAMMBI 1T BBIYUCIECHIIA 1 BBITOTHSIIOT
nopasuTenbHbIil 00beM paboTbl. DailyioBas cucTeMa KOMIIbIOTEPA XPAHUT, YIIOPS-
JIOUMBAET U 3alUIIACT HAIW JIaHHbIE U BCe BPEMsT HAXOIUTCS TIOJI HATPY3KOI 13-32
MOCTOSTHHOTO TipuMeHeHus. Hawm, mosib3oBaTesisiM Linux, MoBe3J10, 4TO Mbl MOYKEM
BLIOMPATH U3 MHOKECTBA 3aMedaTe/IbHbIX (PailllOBbIX CUCTEM.

B 27011 r71aBe BbI TO3HAKOMUTECH C NHCTPYMEHTaMU KOMaH/IHOM CTPOKU JIJIsI CO3/JaHUA
1 ylpaBJieHu:A CJIeAyonnMn (t)af[HOBbIMH CHUCTEMaMun 061].[61‘0 Ha3Ha4Y€HUsA, KOTOPbIE
ITOJIHOCTBIO ITOJ/IEPKNBAIOTCA B Linux:

e Ext4, Extended Filesystem (pacumpennas (aiisioBas cucrema);

® XFS, X File System (aiinosas cucrema X); 6yka X HUUero He 0003Havaet, 9T0
npocto X;

@ Btrfs, b-tree filesystem (daiinoas cucrema Ha 0cHOBe GUHAPHBIX JAE€PEBHEB),
NPOM3HOCUTCS Kak «baTrep ad-3¢»;

® FAT16/32, File Allocation Table (tabiuia paciipeaenenus daiinos), 16- u 32-6ur-
Hast,

o exFAT, Extended FAT (pacumpennast FAT), HoBelitiast 64-0utHast (aiiioBast
cucrema Komianuu Microsoft.

B oty rmaBy ne Braodenst daiinossie cuctembl NTFS ot Microsoft w HES/
HFS+/APFS ot Apple. Linux xoporno noauepskuaetr NTFS kak aJist uTeHust, Tak
u juist 3anucu. Irobsl monpoboBate, moumute naketsl ntfs-3g (NTFS tperbero
TTOKOJICHUS ).



298 Tnaga 11. Co3naHue GainoBbIX CUCTEM 1 YNIPaBIEHNE UMH

IMopnepsxka daiinosoii cucrembr HFS/HFS+/APFS xommanuu Apple moka Hena-
nekta. Ytobbl MpOTECTUPOBATH ee, HalinTe makeThl ¢ coueTanussMu hfs wirn apfs
B MMeHaX U yOe[UTeCh, 4TO B OIUCAHUK K HUM YKAa3aHO, YTO OHU PEATU3YIOT IO/
IepsKKy (ailioBbix crcreMm Apple.

CymectByet MHOKecTBO crernannsupoBardabix D C, takux kak UBIFS u JFFS2
s yerpoiiers CompactFlash; cixkaraa daiinosas cucrema SquashFS, HDFS,
CephFS u GlusterFS ana pacupenenennnix sorunciaernii; NFS pisa oomena daii-
JIaMU TIO CETH U MHOTHe Jpyrue. VIX onucanue Jerko MOKeT 3aHSATh OTAEIbHYIO
GOJIBIIYIO KHUTY, U TI09TOMY OHHU He ObLIM BKJOUYEHBI ctofa. DU (ailioBbie cu-
CTEMbI HAXOATCS B CBOOOHOM JIOCTYIIE, ¥ BbI MOJKETe OIPoOOBATh UX U U3YYUThH
CaMOCTOSITEJIBHO.

0630p pannoBbIx cuctem

ITpeskie 4eM MCIOIB30BATH KAKOe-IUOO0 YCTPOHCTBO XPAHEHS, HATTPUMED KECTKUI
muick, USB-nakonuTe b ni SD-KapTy, ero Hy;KHO pa3OuTh Ha pasiesibl U 0Tdop-
MaTUPOBaTh B (hailmoByio cuctemy. Kaxkmas daitnoBas cucrema 10KHA UMETH CBO
pasjien Ha sucke. Pasjiesr MosKeT OXBaThIBaTh BECH JIUCK, UJIH JK€ JIUCK MOXKET ObITh
pasfiesien Ha HeCKOJIBKO pa3nenoB. Kampiit pasmen mogobeH He3aBUCUMOMY THCKY
1 MOKET UMETh CBOIO (haliJIOBYIO CUCTEMY.

DC momkHa 6BITH CMOHTHPOBaHA (MOAKIIOUEHA) B paboTAIoONIyIO (hailmoByio CH-
CTeMy, ¥ TOJIbKO TIOTOM OHa cTaHeT pocTyinoil. DailioBoil cucreMe HyKHA MOUKA
MOHMUPOBAHUS — KATAJIOT, CO3/JaHHBIN CIIEIIMAJIBHO IS MOHTHPOBAHNA 9TOH cucTe-
Mbl. Takue KaTaJord MOTYT HAXOAUTHCS TJI€ YTOHO, XOTsI OOBIYHO UCTIOIB3YIOTCS
/mnt 1 /media.

B xaxayo TOYKy MOHTHPOBAHUS MOXHO CMOHTHPOBATDH TOJBKO OJHY (halIoByIO
cucremy. Ecoin B Ty ske Touky cMonTHpOBaTh Bropyio D C, oHa cliesiaet HeOCTYITHOI
TIEePBYIO.

DaiinoBeie cUCTEMBI MOI'YT MOHTHPOBATHCS ABTOMATUYECKU — IIPU 3AILyCKE CUCTEMBI,
JAMHAMUYECKU — TIPH MOAKIIOYEHNN ChEMHOTO HOCUTEJS, BPYYHYIO — M3 KOMaH/I-
HOH CTPOKM MJIN HakaTHeM KHOIKU Ha pabodeM CToJie UK B Aucierdepe Gailios.
Bosbimterso auetpubyTuBoB Linux 3aborarcs 06 yao6erBe paboThl CO ChEMHBI-
mu Hocurtessimu. [loakmounte USB-ycTpoiicTBO Wi BCTaBbTe ONTUYECKUH MCK,
U oIlepaironHas cucteMa Linux camMa HacTpOUT HEOOXOAUMbIE TOUKI MOHTHPOBAHUST
1 CMOHTHMPYET UX; TAKAKE MOKHO HACTPOUTD CUCTEMY /LIt MOHTHPOBaHus (hailTOBBIX
CUCTEM OJIHUM IIEJTYKOM KHOIMKOM MbItu (puc. 11.1).
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Puc. 11.1. KHonK1 MOHTUPOBaHMA CbeMHbIX YCTPOICTB Ha pabouem ctone Xfce

Ext4, XFS, Btrfs 1 exFAT — 910 64-6uTHbie (haiinosbie cucreMbl. To ecTh OHU TTOIEP-
JKUBAIOT 64-0MTHOE TIPOCTPAHCTBO ajipecariiiu OJI0KOB, UTO MO3BOJISIET UMETh (hailyibl
u aiinoBble cucTeMbl TOPasLo GOJIbIIEro pasmepa, yeM 32- u 16-6uTHbie (ailtosbie
cucreMbl. [IlecTrecATHIETHIPEXOUTHBIE BEIYUCICHIIS UCTIOMB3YIOTCS KAaK MUHUMYM
¢ 1970-x rogos. CHauajia OHM OBLIM Pean30BaHbL Ha CYNEPKOMIIbIOTEPAX, a 3aTeM
1 Ha BBICOKOIIPOU3BOIUTENbHBIX KOMMepuecknx IBM, takux kak IBM Power u Sun
Microsystems UltraSPARC.

Moii nepseiii koMmbiotep ¢ Windows 3.1/DOS eme B cepenune 1990-x 6511 16-6ut-
Holl cucremoil. Windows 95 xBacTanach TeM, 4TO cTajia nepsoil 32-6uTHoiil morpe-
OUTEIBCKOIT oTlepalitoHHOM crucTeMoil. [Tepsbie 64-0uTHbIE (hailJIOBBIE CUCTEMBI J1JIsT
KOMTIBIOTEPOB X86 Havam MosBIAThCS B Linux mpumepro B 2001 roxy. B rimase High
Level Design B nokymenranuu siapa Linux ¢ onucanuem Ext4 (https://oreil.ly/kufyd)
PUBOAATCS HArJISAHbIE TaOINIBI CpaBHEHUST 32- U 64-0UTHBIX (PaiiJIOBBIX CUCTEM.

[lectuaecarmyersipexOuTHbIe (hail1oBbie CUCTEMbI 00PATHO COBMECTUMBI ¢ 32-6uT-
HBIMU [TPHJIOKEHUAMI. 110 TIpoIiecTBUN CTOIBKUX JIET MAJIOBEPOSITHO, YTO BbI CTOJI-
KHeTech ¢ 32-OUTHBIMU MTPUJIOKEHUSIMIE, OJHAKO €CJIN 9TO CIIYYUTCST, TO OHU OYyT
paboTaTh B BallleM COBPEMEHHOM Linux Mpu yCIOBHUU, UTO B HEM YCTAHOBJIEHBI BCE
HeOOXOAUMbIE IIAKETHI 15 IOAAEPKKN 32-0MTHOMI Cpebl.

Ext4 u XFS — sxypHanupyembie (ailiossie cucTeMsl, a Btrfs — daiiosas cucrema
¢ xonuposanuem npu 3anucu (copy-on-write, CoW). JKypuanmuposanue u CoW
00€eCTIeYnBAIOT COXPAHHOCTD (hailIOBBIX CHCTEM B COTJIACOBAHHOM COCTOSTHUH JIaXkKe
rocsie c60s1 uTanus win kpaxa cucteMbl. O C CTOKHDBI U TTOCTOSTHHO HATPYKEHDI,
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09TOMY JTI000€ HEOKMIAHHOE ITPEPhIBAHIE UX PAOOTHI BIUSIET HE TOJIBKO Ha (Db,
¢ KOTOpbIMK Bbl paboraere. COOM NPUBOJAT K HOABICHUIO OOIBIIOTO KOJUYECTBA
(aiiioB, onepaiyy ¢ KOTOPBIMHU OCTAJIMCh HE3aBEPIIEHHBIMHE, a B ObLJIbIE BpEMEHA
3TO MTPUBOUIIO JIa’Ke K TIoTepe Bce (hailyioBOi CUCTEMBI.

Ext4 — nau6oJiee IMUPOKO MCIOIb3yeMas (aiinoBas cucrteMa B Linux u mpeziaraet-
Cs1 110 YMOJIYAHUIO B GOJIBIIUMHCTBE AUCTPUOYTHBOB. OHA XOPOIIO IPOTECTHPOBAHA,
UMeeT XOPOIILYIO MOAIEPKKY U BBIIOJHSAET CBOIO paboTy 6e3 qpamarusma. YKypHai
Ext4 sanucbiBaeT M3MEHEHHUs 10 UX COXPAHEHUs Ha IUCK, 00eciedyrBast 3aliuTy OT
MOTEPH JIAHHBIX B CJIydyae mpepbiBanus paborer. Pasmep daitosoit cucremsr Ext4
MOKHO M3MEHSITh KaK B GOJIBIINYIO, TAK U B MEHBIIIYIO CTOPOHY.

XFS nepBoHauasbHO ObLTa OJHON U3 CaMBIX BBICOKOTIPOU3BOAUTENbHBIX 64-6UT-
HBIX (hailioBbix cucrem B Unix u mepeHecerna B Linux B 2001 roxy. 1o GbicTpast,
acddexTBHAS U HagexkHas KypHamupyemas OC, moAXOAAmAs AT CAMBIX Pa3HBIX
CHUCTEM — OT HeGOJIBIITHX MEPCOHATIBHBIX KOMITBIOTEPOB 10 MHOTOIMCKOBBIX TIEHTPOB
o6paborku nanubix. Pasmep XFS MOKHO yBeIMYMBaTh, HO HEJIb3s1 YMEHbIIATD.

Btrfs — ato npoasunyTast dailioBast cucteMa ¢ MEXaHU3MOM KOITUPOBAHUS [IPU 3a-
micu (copy-on-write, CoW), BKirtouatonum Habop (hyHKIUIT, KOTOPbIE OTCYTCTBYIOT
B npyrux DC, onuchIBaeMbIX B 9TOM TJIaBe, TAKMX KaK CO3aHIe MOMEHTAIbHBIX
cHUMKOB, nojgepsxkka RAID 0, 1 1 10, a takske u nogroma (subvolumes). ITogroma —
YAUBUTEIBHO TUOKAS MITYKA, OHH MO3BOJISIOT CO3/IATh HECKOTBKO KOPHETT B (hailtoBoit
cucreMe B ogHoM paszuene. Konuposanue npu sanucu (CoW) — oTIM4HBbIi ¢r1ocob
€03/1aBaTh MOMEHTAJIbHble CHUMKHU, 9KOHOMHO HCIIOJIb3Ysl MECTO, KOT/[a KasK/bIi
CHUMOK COJIEP’KUT TOJBKO UBMEHEHUS OTHOCUTEJILHO MPebIIyTero cHuMKa. Ecin
y BaC BO3HUKHYT TPOOJIEMBI, TO BBl CMOKETE BEPHYTHCSI K D0OJIEE CTAPOMY, 3aBEIOMO
ucrnpaBHoMy cHUMKY. Pasmep Btrfs MOsKHO M3MeHsITh Kak B GOJIBIINYIO, TAK I B MEHb-
TIyTO CTOPOHY.

FAT16/32 — ycrapesmue 16- u 32-pa3psinnablie (aiiioBbie CUCTEMBI KOMITAHUH
Microsoft. FAT32 — nau6osee yuusepcanbias O C, moaaepkuBaeMast OIepaioH-
HbiMU cuctemamu Microsoft Windows, Apple MacOS, Linux, Unix u DOS. Ucmosb-
syiite FAT32 Ha CheMHBIX HOCUTEJISX, €CJIU BaM HYKHO 00j1erdynTh 0OMeH (dailiamMu.
Ho y Hee ecTb 01HO orpannvenue, SABISIONECECS MPENSITCTBUEM JIJISI HEKOTOPBIX
BapUAHTOB IIPUMEHEHKS, 2 UMEHHO — MaKCUMAaJIbHbI pasmep daiina 4 ToaiiT (Ha
HocuTessx ¢ 6iokamu 110 4 Ko6aiir).

exFAT — noseiimas 64-6urHas daiiyioBas cucrema Microsoft, xoporiee 00HOBIICHNE
ycrapesiieit FAT32. exFAT — Gbictpas u jerkas M C, npekpacHo MOAXOMMT st
USB-nakonuresneit u SD-kapt u nmoiepskuBaet haiiibl 1 ToMa ropasio H0JbIero
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pasmepa, yeM FAT32. «Bukuneausi» coobIaer, 4To MaKCUMaIbHbII pasmep daiiia
B 9TOl (haitnoBoii cucteme coctasisger 16 Jub, a MakcumManbHBIN pa3mep ToMa —
128 [Tub. V¥ Hee meT xxypHaIa nian Mmexaanama CoW.

exFAT mano pacripocTpaneHa cpein moJsb3oBaresieir Linux, mocKoabKy 9To 3ama-
tenToBanHas nponpuerapuas @C, koropas OblIa HeOCTYHA Ui Linux B poJu
cobeTBeHHOM (haitnoBoil cucteMsbl 10 2020 roza. BecnokonuThest 0 COBMECTUMOCTH
exFAT ¢ Linux mpuxoinTest TOMBKO B ciydae HeOOXOAUMOCTH YUTATh 1 KOITMPOBAThH
USB-unakonuresu win kaptel SDXC, ordopmaruposanibie B exFAT. Takas Heo6-
XOIUMOCTb MOKET BOSHUKHYTb, HATIPUMEP, €CJIM BaM TIOHAZOOUTCS HCIOJIhb30BaTh
kaptel SDXC B popmate exFAT c niudposoii kamepoii niau ¢ ycTpoiucTBOM 3arncu
3BYKa.

Ectb nBa Bapnanta ucnosbzoBanus exFAT B Linux. Oun U3 HUX — yCTAaHOBUTH
HaKeThl exfatprogs wim exfatfuse B nape ¢ exfat-utils, Koropble TOCTYIHbI B 6OJIb-
muncrse auetpubyTuBoB. exFAT FUSE 6bLia paspaboTana 1 MOIAeP:KUBACTCS 3a
npezgesamu CIITA, mosTomy Ha Hee He pacpocTpaHsieTcst nateHTHoe mpaBo CIITA.
exFAT FUSE npumensiet haiiioByio cucteMy B MMOJTb30BATEITHCKOM TTPOCTPAHCTBE
(Filesystem in Userspace, FUSE), uTo 1103BOJIsIeT 3aIlyCKAaTh €€ HellPUBUJIETH-
poBaHHBIM TToJib30BaTesisiM. D C B M0OJIB30BATENBCKOM MTPOCTPAHCTBE JIEHCTBYET
He Tak 9 (HEKTUBHO, KaK JIOJKHBIM 00pa3oM HHTETPUPOBAHHAS B SIIIPO, HO paboTaeT
U II03BOJIIET YUTATh U 3anuchiBaTh (aiiibl exFAT. HekoTopbie 0c06eHHO yIIOpHbIE
npitaiorcst ucnosib3osath eXFAT FUSE B o6uux pasienax, 4ToObl 06ecnednTh
BO3MOXKHOCTh 0OMeHa (ailiamu ¢ nosubsosaresiamu Windows 1 macOS. Teope-
THYECKH 9TO BIIOJHE PabOTOCHOCOOHBII MOAX0, XOTS MHOTAA BOZHUKAIOT cOOH,
CBSI3aHHBIE C T€M, HACKOJIBKO XOpOoIo KoHkperHas Bepcust Windows nin macOS
peanusyet exFAT.

[lpyroii BapuaHT — HEMHOTO TIOIOK/IATh, TOKA MOSBUTCS BCTPOCHHAS MOIEPIKKA.
Microsoft sinyctuiaa exFAT B 2006 oy u JiMIeH3UPOBaJia ee B IEPBYIO 0Yepe/lb
JUIsT KOMIIAHWH, TPON3BO/AIINX BCTpanmBaeMble cucTeMbl 1 HocuTeau. Ho Bpeme-
Ha MeHsiotTcst. Microsoft Toske Hauasa BHOCUTH CBON BKJIAJ B PACIIPOCTPaHEHHE
ITO ¢ OTKPBITBIM MCXOMHBIM KOJIOM M BCTyluIa B opranusaiuio Open Invention
Network (OIN) (https://oreil.ly/AJepb). Microsoft Boiycruia crierudukaimio exFAT
82019 rozy. Beimyck crierudukaIiiny mo3Boans n3bekaTh TpodIeM ¢ TUIEH3UPOBa-
HueM cyiiecTBylonero koga exFAT, u 6iarogaps atomy pazpaboTunkam sizpa Linux
He MPUIILIOCH TEPSITh BPeMs Ha HaIMcanue HOBOTO Kojaa. Hosenbkast, GiecTsiast
Berpoennas noauepskka exFAT nosiBuiacs B sipe Linux 5.7. CKOpo 0HO TOJIKHO
MOTIACTD B BAI JIIOOUMBIA ANCTPUOYTHB; BBITIOJHITE KOMAH/LY uname -r, YToObI YBHU-
ZIeTh BEPCHIO BAIIIETO sI/pa.
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11.1. BbiBOg CnucKa noaaepXuBaembix
$GannoBbIX cUCTEM

3agava

¥Y3Harp, nojiepskka Kakux (paiioBbIX cucTeM Ipe/lycMoTpeHa B cucreMe Linux.

Pewwenne
[Ipouuraiite conepsknmoe daitna /proc/filesystems:

$ cat /proc/filesystems
nodev  sysfs
nodev  bdev
nodev  proc
nodev  cgroup
nodev  cgroup2
nodev  cpuset
nodev  devtmpfs
nodev  debugfs
nodev  tracefs
nodev  securityfs
nodev  sockfs
nodev  bpf
nodev  pipefs
nodev  ramfs
nodev  hugetlbfs
nodev  devpts
ext3
ext2
ext4
nodev  autofs
nodev  mqueue
nodev  pstore
btrfs
vfat
xfs
fuseblk
nodev  fuse
nodev  fusectl
jfs
nilfs2

KommeHTapuii

Bunure Bce atit 3anmcn nodev? 9To BUPTyaabHbIe (hailToOBbIe CUCTEMBI, KOTOPBIE CY-
MIECTBYIOT TOJIBKO B AMSITHU U HE TIOJIKTIOUEHbI K (DU3MUECKUM yCTPONUCTBAM, TAKIM
Kak /dev/sdal. Bcemu atumu Bupryanbubivu D C yrpaBisieT cucteMa.
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[pyrue aiimosoie cuctemsr, Ext4, XFS u T. 1., ssBastiorest DC, KOTOPbIE MBI HCTIONB3Y -
€M Ha HalllMX JIMCKOBBIX YCTPOUCTBAX JIJIsl XPAHEHMsI, OPraHU3AIUU 1 3aIIUThI IAHHBIX.

JlononHutenbHaa uHpopmauma

sysfs, the filesystem for exporting kernel objects (https://oreil.ly/QCMN7); cTaThst HaTIU-
caHa Uit pa3paboTUUKOB, HO COJCPKUT HHPOPMAITHIO, BASKHYIO JIJIS TI0JIb30BaTe el
1 aIMITHUCTPATOPOB Linux.

11.2. UpeHTnduKaLma cywwecTByOLLMX
$GannoBbIX cUCTeM

3apava

Bu He 3Haete, kakue (hailsioBble CUCTEMBI UMEIOTCS Ha BAIIUX YCTPOMCTBAX XpaHEHUS
WJIA Ha ChEMHBIX HOCUTEJISIX, U BaM HYJKEH CII0CO0 y3HATh 3TO.

PewweHune

Ucnonpayiite komangy lsblk. C ee MOMOIIBIO MOXKHO MOJYYUTh TOJIBKO MMEHA
YCTPOHCTB M Ha3BaHUA (PailIOBLIX cucTeM, 1epeiaB mapameTpbl NAME U FSTYPE:

$ 1sblk -o NAME,FSTYPE
NAME FSTYPE

sda

f—sdal vfat

f—sda2 btrfs
f—sda3 xfs

L-sda4 swap

sdb

f—sdbl ext2

f—sdb2 ext4

}—sdb3 swap
L—sdb4 LVM2_member
sdc

L-sdc1 vfat

sro

3anpocuTh MHOOPMAINIO O KOHKPETHOM IFCKE MOXKHO TaK:

$ 1sblk -o NAME,FSTYPE /dev/sdb
f—sdbl ext2

f—sdb2 ext4

f—sdb3 swap

L-sdb4 LVM2_member
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WM O KOHKPETHOM paszeJie

$ 1sblk -o NAME,FSTYPE /dev/sdal
NAME FSTYPE
sdal vfat

A BOT Moe JobnMoe 3akanHanne ¢ KoMaugoi 1sblk. OHo nokasbiBaeT BCe UMeHa
yCTpOﬁCTB, THUIIbI 11 pa3MepH (l)aﬁ]IOBbIX CHCTEM, HpOLIeHT 3allOJIHEeHN A, METKU 11 TOYKN
MOHTHUPOBAHMUSI:

$ 1sblk -o NAME,FSTYPE,LABEL,FSSIZE,FSUSE%,MOUNTPOINT

NAME FSTYPE LABEL FSSIZE FSUSE% MOUNTPOINT

loop@ squashfs 646.5M  100% /run/archiso/sfs/airootfs
sda

f—sda1

L-sda2 ntfs

sdb

f—sdbl vfat BOOT

f—sdb2 btrfs root

f—sdb3 xfs home

L-sdb4 swap

sdc 1509660 RESCUE800

L-sdcl is09660 RESCUES8@@ 708M  100% /run/archiso/bootmnt
sro

KommeHTapuit

Boimonnurte xomangay 1sblk --help, 4TOObI YBU/IETHh CIIMCOK IO//IEP’KUBAEMBbIX
cToa010B. VX T0BOIBHO MHOTO, B TOM YHUCJIE: PATH, LABEL, UUID, HOTPLUG, MODEL,
SERIAL u SIZE.

B HekoTophix AucTpubyTHBaX MOTYT TTOTPEGOBATHCS MpaBa root JIst TPOCMOTpPa
tunoB ¢aiinosbix cuctem, UUID n meTox.

Komanma 1sblk Bcerna meuataer vfat aiist paitinosbix cucrem FAT16 u FAT32. Uc-
nosbsyiite GParted uim parted, 4ToObl y3HATh TOUHBIH THIT (hailioBOi cCTEMBI —
FAT16 nnu FAT32.

viat — aro Virtual FAT, apaiisep (aiinoBoii cucremsl sapa ausa FAT16 u FAT32.

JlononHutenbHaa uHpopmauma

@ Pykosozcto o untepdeiicam SCSI B anpe Linux (https://oreil.ly/beFOx).

® Chnucok crapuimx U MJIAAIINX HOMEPOB OJIOYHBIX U CUMBOJIbHBIX YCTPOUCTB
(https://oreil.ly/NW2S7).
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® man 8 1sblk
® man 8 parted
® [aBaS8.

® [aBa9.

11.3. U3meHeHue pa3mepa $aiinoBoil CUCTEMbI

3apava

YBeIMunuTh MM yMEHBIIUTH pazmep (ailioBoii CUCTEMBI.

PeweHune

Kaxnaa aiioBas cucteMa uMeeT CBOM KOMaH/IbI AJis1 u3MeHeHus pasmepa. O6-
pamaiitech Kk perenrtam 8.8, 8.9 u 9.7, urobbl y3HaTh 00JIble 06 U3MEHEHUU Pas-
mepos OC.

KommeHTapuii

Pasmep paszena ¢ hailsioBoit cucTeMoii Toxe T0/KEH ObITh MBMEHEH COOTBETCTBY-
1omum o6pasom. GParted obbeuHseT oT1 maru B o1y omnepaiuio (cM. perent 9.7).

B perenrrax 8.8 u 8.9 ucnosb3yiorcd parted W yTUJINUTHI JIJIsI UI3MEHEHUS pa3Mepa
baiiyioBoil cECTEMBI U ee pa3ziesia B [iBa dTalla.

JlononHutenbHaa uHGopmauua

Pernenr 8.8.
Perent 8.9.
Pettenit 9.7.

man 8 resize2fs
man 8 parted

man 8 xfs_growfs

man 8 btrfs

man 8 fsck.vfat
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11.4. YnaneHune ¢pannoBbix cuctem

3agava

Y nanutb GaiiioByIo CUCTEMY BMECTE € PA3/ICIOM.

PeweHune

Yro6br yaanute @C BMecTe ¢ pasesioM, UCIIOJIb3yiiTe KoMaHay parted. Huxe
MIPUBOIUTCS IPUMep yasienus pasjena /dev/sdbl. [lepenpoBepbTe, Kakoil UMEHHO
paszien u (haiinioByio cucteMy Bbl COGUPAETECh YAAMUTh, 3aTeM pagmonTupyiite M C.
B aTom mpumepe daiisioBast cuctemMa CMOHTUPOBAHA B KaTasloT /media/duchess/stuff:

$ lsblk -f

sda

f—sdbl ext4 /media/duchess/stuff
[...]

$ umount /media/duchess/stuff

[Tocaie aToro ucnonb3yiTe KOMaHLy parted [ yaaaeHus pasjesa:

$ sudo parted /dev/sdb

GNU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) print

Model: ATA SAMSUNG HD204UI (scsi)

Disk /dev/sdb: 2000GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 1049kB 1656GB 1656GB ext4 stor-1
1 1656GB 2656GB 1000GB ext4 stor-2

(parted) rm 1

Ecuin BBI TIpemiounTaeTe MHCTPYMEHTDI € TparuecKM nHTePhENCcOM, TO HCITOJIb-
syiite GParted (cm. riaBy 9).

KommeHTapuit

[la, B mpuMepe HeT olleyaTKu, KOMaHja JAeHCTBUTETbHO HA3bIBAETCS umount, a He
unmount. HazBanue umount BocxoauT K ApeBHel amoxe Unix, KoT[a AJWMHA UMEH
(aiiyioB Gblja OrpaHUYEHA IECTHIO CUMBOJIAMU.
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Y nanenvie Bcex (ailJioB He TPUBOAUT K yaasienuto (aityioBoii cuctembr. CTpyKTypa
DC ocraeTcst Ha MecTe.

JlononHutenbHasa uHGopmauua

® man1ldd

11.5. Ucnonb3oBaHne HOBOM $aitNnoBoil CUCTEMDI

3apjaua

Ber TOTBKO YTO cO3/1a7T HOBYIO (hafiIOBYIO CHCTEMY U TeTleph XOTUTE ee CMOHTHPO-
BaTh.

PewieHune

[Tocre cozmanust HOBO# (haitIOBON CUCTEMBI HYKHO CO3/IaTh TOUKY MOHTHPOBAHUS
u, ecJii HeOOXOIUMO, HACTPOUTH aBTOMATHUYECKOe MOHTHPOBaHue, Kak 06Cy K 1a10ch
BO BBeJIEHUU K 9T0ii To1aBe, HoBast D C nosskHa GbITh CMOHTHPOBaHA (TOAKIIOUEHA)
B paboTaolyo (HallJIoBYI0 CUCTEMY, YTOOBI €€ MOKHO OBLIIO UCITOJIB30BATD.

Ext4, XFS u Btrfs umeror cpencrsa yrpasieHus: 10cTynoM. Ecin HY;KHO, 4TOObI
(aiisbt B 9THX (haNIOBBIX CHCTEMAX OBLIN JOCTYITHBI BCEM, & He TOJBKO MOJIb30BaTe-
JIFO TOOt, TO HEOOXOIUMO HACTPOUTD aTPUOYTHI BiiajieHus u pasperiers. FAT16,/32
n exFAT He IMeIOT CPe/iCTB YIIPABIEHUS OCTYIIOM U OTKPBITHI JIJIS BCEX.

[lns Havasa cMoHTHPYIiTE HOBYIO (haiimoByio cuctemy. Co3nalite TOUKY MOHTHPO-
BaHUs — KaTajor, a 3areM cMoHTupyiite MC, Kak 10Ka3aHo B CJIELYIONIEM [IPUMepe:

$ sudo mkdir -p /mnt/madmax/newfs
$ sudo mount /dev/sdbl /mnt/madmax/newfs

Crenyronuii mpuMep ycTaHABINBAET M0JIb30BaTe s madmax BJaieibieM HOBoH (aii-
JIOBOW CUCTEMBI, BBIZIAET PA3PENIEHUS IJIsT UTEHUS /3aTTUCH /BBITIOJTHEH WS BJIAJIEbILY
U paspelieHust TOJbKO JIJISI YTEHUST TPYIITIE ¥ BCEM OCTAJbHBIM:

$ sudo chown -R madmax:madmax /mnt/madmax/newfs
$ sudo chmod -R @755 /mnt/madmax/newfs

Teneppb besymubiit Makce (madmax) CMOKET UCTIOJIb30BATH HOBYIO (hailioByT0 ccTe-
My. B manHOM ciyyae oHa ocTaHETCSI CMOHTHPOBAHHOM TOJIBKO /10 Mepe3amnycKa
cucrembl; cM. perenit 11.6, 4ToOBI y3HATH, KAK HACTPOUTH aBTOMATHUECKOE MOH-
tuposanue OC.
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OpHa TouKa MOHTUPOBaHNA — oAHa daiioBasa cuctema

Kaxnoit daitnoBoii cucreme HyKHa CBOSI YHUKAJIbHAS TOUYKA MOHTHUPOBAHMS;
e cJeflyeT MOHTUPOBATh HeckoybKo DC B Oy TOUKY MOHTHPOBAHMS.

KommeHTapwmit

IToxpobbie perenTsl yiupaBieHus arpuOyTaMu BIaJeHus U pa3pelieHusAMU Bbl
Halizere B riase 6.

TpanuinoHHo TOYKY MOHTUPOBAHMS [TIOMEIIAIOTCs B KaTaloru /mnt u /media. Kara-
JIOT /mnt MCIIOJIb3yeTCs JJIsl CTaTHYeCKOr0 MOHTUPOBaHud (HacTpauBaeTcs B /etc/
fstab), a /media — JI1 aBTOMATMYECKOTO MOHTUPOBAHMS CHEMHBIX HOCUTEJIEH.
Bol MoskeTe co3zaBaTb CBOM TOYKM MOHTHPOBaHU T/ie yroano. [Ipenmyectso nc-
MOJIb30BAHMS TPAAUIIMOHHBIX KATATIOTOB B TOM, YTO TOYKM MOHTUPOBAHMS HAXO/ATCS
B OFPAaHUYEHHOM KOJIMYECTBE MTPE/ICKA3yeMbIX MECT.

O6H.[Hf1 KaTaJior ¢ TOYKaMW MOHTHUPOBAHUA AJIA HECKOJIbKUX MMOJTh30BaTeEN MOKET
BBITJVIAZETD TaK, KaK ITOKa3aHO HUIKE. BIIer KaXI0MY IIOJIb30BaTEJ/II0 OTBEACH CBOTT
KaTaJior 1A TOYEeK MOHTUPOBAHMA:

$ tree /shared
/shared

— duchess
— madmax

L— stash

Jls kaxoit MC B ojikaTaorax moJib30Bareseil Hy;KHO CO3/[aTh CBOIO TOUKY MOHTH-
poBanusg. Haipumep, besymubiit Makc nmeeT iBe TOUKM MOHTUPOBaHUS (haliIOBbIX
cucTeM — madmaxl 1 madmax2:

$ tree -L 2 /mnt
/mnt

— duchess

— madmax

| — madmax1
| L— madmax2
L— stash

Touky MOHTUPOBaHUS MOTYT MMeTh JioObie MeHa. Hanmpumep, TOUKH MOHTHPOBA-
Hust besymuoro Maxkca MoryT umets mMeHa fsl1 u fs2, win fred u ethel, niam max1
1 max2, HO JIy4Iiie BRIOWPATh TaKie NMEHa, KOTOpbie GY/IyT HATTOMUHATH Ha3HAUEHHUE
(haiinoBoii cucremsl.

YBujieth pazpelnenus B (hailJioBoi cucteMe MOKHO C TIOMOIIIbIO KOMaH/IbI stat, Kak
MTOKAa3aHO B 3TOM TIPUMeEpE:
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$ stat /shared/madmax/madmaxi

[...]
Access: (0755/drwxr-xr-x) Uid: ( ©/ madmax) Gid: ( ©/ madmax)

Crucox Bcex CMOHTUPOBAaHHBIX (baf/’IJIOBbIX CHUCTEM MOJKHO IIOJIyYUTDH C IIOMOIIbIO
KOMaH/bI mount:

$ mount

sysfs on /sys type sysfs (rw,nosuid,nodev,noexec,relatime)
proc on /proc type proc (rw,nosuid,nodev,noexec,relatime)
udev on /dev type devtmpfs

[...]

¥Y3HaTh, ABJISETCS JIX KaTAJIOT TOUKOH MOHTUPOBAHUS, MOSKHO C TIOMOIITBIO KOMaH/TbI
mountpoint:

$ mountpoint madmaxi/
madmax1l/ is a mountpoint

NlononHutenbHas uHGopmauua

® man 1 chown
® man 1 chmod

® man 1 stat

11.6. ABTOMaTNyeCKoe MOHTUPOBaHMe
$annoBomn cucTembl

3apjaua

Bl 106aBrin HOBYIO (hallJIOBYIO CHCTEMY U TENepPb XOTUTE, YTOObI OHA MOHTHPOBA-
Jlach aBTOMATUYECKU 1TPU 3aILyCKe CUCTEeMBI.

PeweHune

[l aToit e cymectByet daiin /etc/fstab. B caemyromiem nmpumMepe oKa3aHbl
CTPOKH, KOTOPBIE HYKHO I06ABUTH B CYIIECTBYIOINIHI /etc/fstab, 4To6bI 06eCTeYnTh
aBTOMaTHYeCKoe MOHTUpOBaHMe (ailyioBoii cucremMsl u3 perenta 11.5 npu samycke
CHCTEMBL:

#<daitnoBas cucTtema> <TOYKA MOHTUPOBAHUS> <TUN> <napameTpsl> <pamn>
<MOPAAOK MpoBepKu>
LABEL=xfs-ehd /mnt/madmax/newfs xfs defaults,user 0 2



310 Tnaga 11. Co3naHue GainoBbIX CUCTEM 1 YNIPaBIEHNE UMH

Wcnonb3yiiTe komany findmnt /171t IpoBEPKU HOBOM KOH(UTYPATIUN:

$ sudo findmnt --verbose --verify
/
target exists
UUID=102a6fce-8985-4896-a5f9-e5980cb21fdb translated to /dev/sda2
source /dev/sda2 exists
FS type is btrfs

[W] recommended root FS passno is 1 (current is 9)
/mnt/madmax/newfs

[ ] target exists

[ ] LABEL=xfs-ehd translated to /dev/sdbl

[ ] source /dev/sdbl exists

[ 1 FS type is xfs

— e
— e

[...]

@ parse errors, © errors, 1 warning

[Ipexymnpesxenne recommended root FS passno is 1 (current is 0) (peKOMeHIyeMbIii 110-
PSIIOK TTPOBEPKH KOPHEBOH (haitmoBoii cucteMbl — 1 (Texymmii — 0) B JaHHOM cirydae
MOKHO UTHOPUPOBaTh. ECJIM 9TO €IMHCTBEHHOE TIPEAYIIPEKIEHUE U OMUOOK HET,
TO Mepe3arpy3uTeCh UK BLIMOJHUTE CJAEAYIONIYI0 KOMaH/Y, 4TOObI CMOHTHPOBATh
(aiinoByto cucremy, HACTPOEHHYIO B HOBOU 3amucu daiiyia /etc/fstab:

$ sudo mount -a

KommeHTapuii
Huxe npezicTaBieHo 3HaYeHNeE TECTH TT0JIel B 3anucsx B aiiie fstab:

® ycmpouicmeo — UUID nau metka daitmoBoii cucrembl. He ncnosp3yiite mmena
/dev, TOCKOJIbKY OHWM HEYHUKATBHBI M THOT/IA MOTYT M3MEHSThCA. BoImostHITe KO-
Many 1sblk -o UUID, LABEL, 9T06bI mosryauTh ciimcok UUID 1 MeToK (haitmoBoit
CHCTEMBI, KOTOPbIE MOKHO MCIOIBb30BATh B CTOJIOIIE «y/Cmpoticmao,

® mouxa MOHMUPOBaHUs — KATAJIOT, CO3JIAHHBIN BaMU JIJIsI MOHTUPOBaHUs (haitio-
BOI CUCTEMBI;

® mun — tun (hailsoBoi cucremsl, Hapumep xfs, ext4 win btrfs. Mosx#HO uctosinb-
30BaTh ¥ THUI auto, 4TOOBI PO ABTOMATUYECKHU OMPEAEIAT0 TUTT (hailiioBoi
CHCTEMBT,

® napamempuvt — CIUCOK MAPAMETPOB MOHTHPOBAHUST YePe3 3arsATyI0 (ITOIAEPIKHU-
BaeMble ITapaMeTPbl TIEPEYNCIEHbI HUKE );

® Jamn — ecJiu BbI UCIIOJIb3yeTe KOMaH/Ly dump /ISl PE3€PBHOIO KOIIMPOBAHIS, TO
YKCJIO B 9TOM CTOJIOLE TIOACKAKET KOMaH/ie dump HHTEPBaJl PE3EPBHOIO KOIIKU-
poBanus B aHAX. Yucso 1 o3HavaeT KaxKjblii JleHb, 2 — KaxK/blil BTOPOUi JIeHb,
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3 — Kayx/1p1il TpeTuii ienb u T. 1. CKopee BCero, Bbl He UCIIOJIb3yeTe dump, IT03TOMY
yKaxuTe B 9ToM 1oJie 0;

nopsa0oK nposepxu — NaHHOE YHUCJI0 cOOOIIaeT MporpamMMe MPOBEPKHU, KaKyIo
baitmoByto crcTemMy MPOBEPSATH B IEPBYIO OUEPEh IIPU 3arpy3Ke, eCJin 3TO TIOHA-
nobutcs. [I71s1 KopHeBoi (hallI0BOI CUCTEMBI B 9TOM I10JI€ JOJIKHO OBITh yncIo 1,
NSt IpyTux (daitinoBbix cucteM Linux — yucsio 2, a i (aiijioBbIX CUCTEM, He-
pomabIX A Linux, — yucio 0.

Cuenytoniue napamempol ONPENeSIOT pa3pelieHus:

defaults — BKJIIOYaeT MapaMeTphl: rw, suid, dev, exec, auto, nouser 1 async.
3HaueHwusI, onpesiesisieMble TapaMeTpoM defaults, MOJKHO ITepeOTpeIesIUTh J10-
GaBJIEHIEM JIOTIOJHUTEILHBIX TTAPAMETPOB, HarpuMep, defaults, user pasperraer
MOHTHUPOBATb ¥ PA3MOHTHPOBATD (PANTOBYIO CUCTEMY ITPOCTBIM M0JIb30BATEISIM.
Bol MoxkeTe 106aBUTH CKOJIBKO YTOAHO TTAPAMETPOB UM OMYCTHTh defaults
7 YKa3aTh TOJbKO T€ IMapaMeTPhl, KOTOPbIE BaM HY KHBI,

rw — JJId YTeHUA 3allCH,

ro — TOJILKO JIJIS1 YTEHUST;

suid — BKJIIOYMTD HoAePKKY OuTos setuid u setgid,;

dev — uHTEpIPETHPOBATH GJIOYHbIE U CUMBOJIbHBIE YCTPONCTBA;
exec — pPa3peninTh 3aIyCK ABOUYHBIX (DAilIoB;

auto — yKasbIBaeT, Kakue (hailJioBble CUCTEMBI JIOJIKHBI MOHTUPOBATLCA 1IPU
3arpysKe;

nouser — PSIIOBBIE MTOJTH30BATEN HE MOTYT MOHTUPOBATDH MJIW PA3MOHTHPOBATD
(aitnosyto cucremy;

async — aCUHXPOHHBIIN BBOJI/BBIBO/I, CTAHAAPTHBIH MapaMeTp s Linux;

user — PsIZIOBOI MOJIb30BaTE/b MOYKET MOHTUPOBATH (DailJIOBYIO CUCTEMY U pa3-
MOHTHPOBATS €€, eI OHa ObLIa CMOHTHPOBAHA VM,

users — J10060ii TIOJIb30BATENb MOKET MOHTUPOBATH U PA3MOHTHPOBATh (aiiio-
BYIO CUCTEMY;

noauto — He MOHTHUPOBATh aBTOMaTUYECKU IIPU 3aIPY3KE;

noatime — He OGHOBJIsIIITE aTPUOYT (DANITIOB «BPEMS TIOCTIEAHETO 0CTYIas. B mpo-
MIJIOM MTaPaMeTP noatime MCIIOIB30BAJICS JIJIS TOBBIIEHUS TIPOU3BOIUTEIBHOCTH.
Ecau y Bac cOBpeMeHHbBII KOMITBIOTED, TO, BEPOSITHO, TOT MapameTp He Oyer
UMETb GOJIBIIIOTO 3HAYCHUS;

gid — orpaHMuNTb AOCTYT TPyNNoii (13 /etc/group); HarpuMep, gid=groupl.
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JlononHutenbHaa uHGopmauua

® man 8 mount
® man 5 fstab
@ Systemd (https://systemd.io).

11.7. Co3gaHue pannoson cuctemol Ext4

3apava

Cosznatb HOBYIO (haiiyioByio cuctemy Ext4 Ha BHyTpPEHHEM WUJIN BHEIITHEM JIVICKE.

PeweHune

Cnauasia co3jiaiite pas/iesl COOTBETCTBYIONIETO pa3Mepa /71t hailyioBoii crucTeMbl. 3a-
TeM UCTI0JIb3YliTe KOMaHy mkfs . extd i co3/laHusT HOBOM (haiiyioBoii cuctembl Ext4.

B caepytomem mpumepe cytecTBytotas aiinosast cucrema XFS 3aTupaercst HOBOH
(aiinoBoii cucremoit Ext4. Ilpesxzie uem 3atupats cyniectsyiorniyio OC, ee cnaya-
Jla HY’KHO pa3MOHTHPOBaTh. B aToM npumepe daiinosas cucreMa HaXo[uTCd Ha
ycTporictBe /dev/sdbl n cMOHTHPOBaHA B /media/duchess/stuff, Kak TOKa3bIBaeT
KoMmaHa df:

$ df -Th /media/duchess/stuff/
Filesystem Type Size Used Avail Use% Mounted on
/dev/sdbl xfs 952M 7.9M 944M 1% /media/duchess/stuff

Y106l pa3MOHTUPOBATH (hailJIOBYIO CHCTEMY, HYKHBI TPUBUIIETHH TOOL:

$ sudo umount /media/duchess/stuff

Cosganne HOBoOM (aitToBOM crucTeMbl EXt4 BBITJISAUT Tak:

$ sudo mkfs.ext4 -L 'mylabel’ /dev/sdbl
mke2fs 1.44.1 (24-Mar-2018)
/dev/sdbl contains a XFS file system labelled 'stuff’
created on Sun Sep 20 19:37:43 2020
Proceed anyway? (y,N) y
Creating filesystem with 466432 4k blocks and 116640 inodes
Filesystem UUID: 99da2e5d-f96a-4fb6-990d-599cf56247a2
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912

Allocating group tables: done

Writing inode tables: done

Creating journal (8192 blocks): done

Writing superblocks and filesystem accounting information: done
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Kpome Toro, MOXHO cO37aTh HOBBII pas/iesl 1 HOBYIO (hailyIoBYIO CHCTeMy Ha HeM;
CM. TIPUMEPBI CO3/IAaHMS HOBBIX pa3/esioB B perentax 8.4 u 9.4.

KommeHTapuit

Cosznanue HOBOII (hailIoBOI CCTEMBI TIOBEPX CYIECTBYIONIEH YHUUTOKUT BCE Ha-
XOSAIIeCs B HEU JaHHbIE.

[Tapamertp -L ompesessieT MeTKy ToMa. MeTKO#H MoyKeT ObITh JTio6ast CTpoKa THHOM
110 16 cumBosioB (FAT32 orpanmumnBaet MeTKy 11 cumBosamm). MeTku He SBASIOTCS
0065I3aTEIBHBIMHE, HO MOTYT IPUTOANUTHCS B HEKOTOPBIX CIYUasIX, HATIPHUMED, UX MOKHO
HCIIOJTh30BaTh B (haiisie /etc/fstab BmMecto anunnbix UUID.

[TapameTp -n BBITIOMHSIET TPOGHBIH TPOroH. JI06aBUB €ro, BbI YBUAUTE, YTO MTPOU3OT-
net, 6e3 (haKTHIECKOTO CO3MaHUsT HOBOI (hallJIOBOI CHCTEMBI.

Komana mke2fs uMeeT MHOKECTBO MTAPAMETPOB, HO OOBIYHO MCIOJIB3YETCS TOJBKO
YacTh M3 HUX: UMsI YCTPOHCTBA, METKA TOMA, TPOOHBIN 3a1TyCK U CO3/[aHNE BHENTHETO
skypHasa. HacTpoliku 1o yMo4aHuio 71 9TOH KOMaH/Ibl OIpe/essioTes B /etc/
mke2fs.conf, i 1 COBETYIO He U3MEHSATH MX He3 TIATETHHOTO U3YYEHHSI.

JlononHutenbHaa uHpopmayma
® man 8 mke2fs

® Perenr 8.4.

® Perenr 11.5.

11.8. Hactpoiika pexxuma xypHanupoBaHua Ext4
3apava

Kak usBecTHO, 110 ymomuanuio B Ext4 mcmosb3yeTcs peskuM KypHAJIMPOBAHUS
data=ordered, B KOTOPOM >KypPHAJINPYIOTCS He aHHBIE, 2 TOJIBKO METaIaHHbIE. DTOT
peKIM 00ecTIeunBaeT XOPOIHil baaHe MKy GE30MaCHOCThIO 1 MPOU3BOANTEb-
HOCTbHI0, HO BbI PELIIJIN MCII0JIb30BaTh caMblil Ge3011acHbIi peskuM data=journal.

PeweHune

WcnonpayiiTe kKomanmy tune2fs. CHauasa mpoBepbTe TEKYNNN PEXKUM Ky PHATIPO-
BaHUsI C TOMOIIbIO KoMaH/ibl dmesg. [lepes nmpoBepkoit aitioBast cucreMa JA0JKHA
ObITH CMOHTHPOBaHA:

$ dmesg | grep sdbl
[25023.525279] EXT4-fs (sdbl): mounted filesystem with ordered data mode.
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ITOT pPe3yJibTaT MOJATBEPIKIAET, YTO B pasjiese /dev/sdbl naxomaurcs daiimoBas
cuctemMa Ext4d u /1719 Hee yCTAaHOBJIEH PEKUM JKYPHAJINPOBAHUS M0 YMOJIYAHUIO
data=ordered. Temeppb usmennTe ero Ha data=journal:

$ sudo tune2fs -o journal_data /dev/sdbl
tune2fs 1.44.1 (24-Mar-2018)

PasmonTupyiiTe 1 cHOBa CMOHTUPYIiTE (DallJIOBYIO CUCTEMY UM NPOBEPHTE PEKUM
C TIOMOIIIBIO KOMAH/IBI dmesg:

$ dmesg | grep sdbl
[25023.525279] EXT4-fs (sdbl): mounted filesystem with ordered data mode.

Ecu BbI yBUIUTE MHOKECTBO CTPOK € TIPOTUBOPEUNBOIT HH(pOPMAIIUEil, HATTPUMeD:

[ 206.076123] EXT4-fs (sdbl): mounted filesystem with journalled data mode.
[ 206.076433] EXT4-fs (sdbl): mounted filesystem with ordered data mode.

TO TIepe3arpy3uTe CUCTEMY, TIOCJIE YET0 JI0JIKHO OCTAThC TOJIBKO COO0IIeHre mounted
filesystem with journalled data mode (baiizioBast cictema CMOHTHPOBAHA B PEXKUME Ky P-
HAJINPOBAHUS JJAHHBIX ).

KommeHTapuit

[TapameTpbl, onpenessoniue peskiuM KypPHATUPOBAHNS, B Pa3HOU JTOKYMEHTAIUN
Ha3bIBAIOTCA TT0-Pa3HoMy. B pyKkoBo/ICcTBe K man 8 tune2fs repevncieHbl CIe/yIonme
rmapamMeTphbl:

® journal_data;
® journal_data_ordered;

® journal_data_writeback.
B nmokymenTtanuu g1pa 1 B pa3IMuHbIX WHCTPYKITUSX TEPEUNCIISTIOTCS TTapAMETPhI:

® data=journal;

® data=ordered;

® data=writeback.

ITapameTpsr data= mpeaHa3HAUEHbI JJIS [Iepeadu APy MpH 3arpyske Jubo yepes
KOH(DUTYPAIIIo 3arpy3urKa, 100 depes daiin /etc/fstab. S mpeamounTaio mpocTyo

1 OBICTPYIO KOMaHy tune2fs, KoTopas paboTaer co BceMu (hailIoBBIMU CHCTEMaMU
Ext4, HezaBucnmMo OT mapaMeTpoB MOHTHPOBAHUSI.

Huske mpeicTaBIeHb PEKUMBI JKYPHATUPOBAHMUS B TOPSIIKE YMEHDIEH ST Ge30Tac-
HOCTU JIAHHBIX:
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@ data=journal — obeclieunBaeT MaKCUMAJIbHYIO 3allIUTYy JaHHbIX. Bce gaHmHble
1 METa/[aHHbIE CHAYAJIA 3AMMMCHIBAIOTCA B JKyPHAJI, a 3aTeM B (DAIJIOBYIO CUCTEMY.
B cirydae c60st TOT PEKUM JIA€T HAMJTYYIIIHE ITAHCHI HA BOCCTAHOBJICHHUE JTaHHBIX.
O/IHAKO OH TaKKe SBJSETCS CAMBIM PECYPCOEMKUM, TTOCKOJbKY BCE M3MEHEHMS
3aIMChIBAIOTCA JBaK/bl;

® data=ordered — B 9TOM pesKHUMe JJaHHbIC He 3allMChIBAIOTCA B sKypHaJL. JlaHHble
CHayYaJsIa 3aluchiBaloTCA B ailoByIo cUCTEMY, a 3aTeM MeTa/[aHHbIe 3aI1ChIBAIOT-
cs1 B )KypHaJL. MeTaaHHble JIOTHYeCKU CIPYIITUPOBAHDI MO TIOPSIKY U XPAHATCS
B 0/1HO# Tpan3akinu. Korja onu 3anmchiBaloTes Ha IUCK, CHaYa/la 3allUChIBAIOTCS
CBsI3aHHBIE C HUMU OJIOKHU JIAHHBIX;

® data=writeback — camblil OBICTDBIN U HamMeHee Ge30HmacHbIi pekuM. JaHHbie
CHAvaJa 3aMuChIBAIOTCS B (QANIOBYIO CUCTEMY, a 3aTEM MeTaJlaHHbIe 3aIUCHI-
BaioTCs B KypHasl. [lopsimok samucu gannpix He coxpamsiercs. 51 He xymaio, 4to
HeGOJIBIION TTPUPOCT TIPOUZBOAUTETLHOCTH CTOUT JIOTIOMHUTETHHOTO PUCKA.

JlononHutenbHaa uHpopmauma

® man 8 tune2fs

® Omnucanne aiinoBoii cuctembl Ext4 B mokymenTarun szpa (https://oreil.ly/Y4ajq).

11.9. Onpepenenue xypHana,
K KOTOpPOMY NMOAKITI0YEHa
dannoBas cuctema Ext4

3agava

Ectb neckosbko haiisnoBsix cucteM Ext4. HacTb u3 HUX ¢ BHYyTPEHHUMMU 3Ky PHAJIAMH,
a9acTb — C BHEITHUMHU, U TPeOYETCsT y3HATD, KAKUE JKYPHAIbI OHU MCIOJIB3YIOT.

PeweHune

Berpeuwaiite HoByio komanay dumpe2fs. Ona BxoauT B Habop e2fsprogs yrumur
ext2/3/4. Onpocuts daitynoByio cucreMy Ext4 ¢ ee oMOIIbio MOKHO CJIEYIONTIM
06pasom:

$ sudo dumpe2fs -h /dev/sdal | grep -i uuid

dumpe2fs 1.43.8 (1-Jan-2018)

Filesystem UUID: 8593f3b7-4b7b-4da7-bf4a-cc6b@551cff8
Journal UUID: £8e42703-94eb-49af-a94c-966e5b40e756
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Journal UUID nipunaziesxuT Ky pHary. Boimontnure komanay 1sblk, 4ToObI IOJYYUTD
noApOGHOCTH:

$ 1lsblk -f | grep f8e42703-94eb-49af-a94c-966e5b40e756
L—sdb5 ext4 journall f8e42703-94eb-49af-a94c-966e5b40e756

U Bot ona, aiinosas cucrema Ext4, ncnosib3yionias BHyTpEHHUN Ky pHAJL: B UH(OP-
Maiu o Heit oTcyTceTByeT crpoka ¢ UUID xypnana:

$ sudo dumpe2fs -h /dev/sda2 | grep UUID

dumpe2fs 1.44.1 (24-Mar-2018)
Filesystem UUID: 64bfb5a8-0ef6-418a-bb44-6c389514ecfc

KommeHTapuit

B Linux Bcerza ecTh Kakoi-To c11ocod y3HaTh, Iie uTo HaxoauTcs. Komanga dumpe2fs
coobIaeT MHOTO 1MoJie3HON nH(opManmu o GailaoBbix cucteMax Ext4, BKIodast
UUID, Bpems cosnanus dhaiioBoii cucteMbl, 0011ee KOJTNYECTBO OJIOKOB, KOJITIECTBO
cBOGOIHBIX GJIOKOB, pasMep JKypHaJsia 1 MHOTOe IPYTOe.

JlononHutenbHaa uHGopmauua

® man 8 dumpe2fs

11.10. YBenuueHune
npou3BoAnTENbHOCTH EXt4
3a CYET UCMONb30BaHNA BHELLHEro XypHana

3apaya

BeI carptiianu, 4To ecm pacnosioKuTh JkypHait Ext4 va apyrom aucke, To Tpon3Bo-
JINTETbHOCTD (PAfisIOBOM CUCTEMBI YBEJTUIUTCS, U PETUJIN C/IeJIaTh 9TO.

PewweHune

Buenruuit skypHas IefiCTBUTENbHO MTOBBINIAET TPOU3BOAUTEIHHOCTD B PEKUME
JKypHasmpoBanust data=journal. (CM. HIKe nosipaszen « KommeHTapuiis, B KOTOPOM
MPUBOIUTCS TOTTOJHUTETbHAS MHPOPMAITHUS 0 PEsKUMAaX JKypHAINPOBaHM:. ) BbI Mo-
JKeTe co3/1aTh HOBYIO (hailoByio cuctemy Ext4 w BHEITHM Ky pHA WM HACTPOUTD
cymectByiontyio OC st KCIOIB30BAHMS BHEIITHETO JKYPHATIA.
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Jlvcku ¢ hailioBoil CCTEMOI 1 Ky PHAIOM IOJIKHBI OBITH Ha OJJHOI MallliHe 1 UMETh
OJIMHAKOBYI CKOPOCTh YTeHUs U 3anucu. Ecau quck kypHaia Oyaer paboTaTh
memernee, geM auck ¢ OC, To BbI He MOIYYNTE 3AMETHOTO IIPUPOCTA TPOU3BO-
JMTELHOCTH, eCJI OH BooOIe OyzieT. Bl MOskeTe MCIOIb30BaTh JBa OJAMHAKOBBIX
TBepaoTebHbIX Ancka (SSD), nBa omnaakoBsx KecTkux aucka (HDD) nim we-
6oubioit SSD st skypHasia u 6osbinoil HDD st hailioBoi clcTeMBI, TOCKOJIBKY
SSD HamHoro Geictpee, uem HDD.

Pasmernenue skyprana Ext4 Ha OT/IeTbHOM JIUCKe BBITIOTHSETCS B HECKOJIBKO ITaroB.
B caeytoriem mpuMepe co3aioTes 1Ba HOBBIX Pasjiesia: OJH TSl JKypHaJIa, a JIpy-
roil — /171 HOBOI haiiyioBoii cucteMbl Ext4. 3ateM co3yaeTcst cam >KypHaJ, a TOTOM
DC, nociie 4yero oHa MOAKIIOUAETCS K KypHATY.

ITepsbiit pasaen /dev/sdbs pazmepom 200 T'6aiiT mpegHasHaueH JJIst Ky pHaJIa, BTOPOii
paszen /dev/sdal pasmepom 500 T6aiit nnpentasHaueH st haiinoBoii crcrembl Ext4:

$ sudo parted

(parted) select /dev/sdb

Using /dev/sdb

(parted) mkpart "journall" ext4 1600GB 1800GB
(parted) select /dev/sda

Using /dev/sda

(parted) mkpart "ext4fs" ext4 1MB 500GB

BrermHuit sy pHast u (hailyioBast crcTeMa T0JKHBI UMETh OJ[HHAKOBbII pasMep OJI0Ka,
KOTOPBLIH B cJeylolieM IIpuMepe 3aaeTcs ¢ IIOMOIIBIO ITapaMeTpa -b 4096. Ecin
pasMep Heu3BecTeH, TO OIIpe/ie/IuTe ero ¢ IOMOIIbIO KoMan/ibl tune2fs. Crexyomiue
KOMAaHJIBI BBITTOTHSIOTCST B KOMaHHO 06omouke Bash, a e B parted:

$ sudo tune2fs -1 /dev/sdal | grep -i 'block size'
Block size: 4096

Tenepb cozmaeM sKypHaJI (Ha 9TO MOKET MOTPE6OBATHCS HECKOJIBKO MUHYT) ¥ TOTOM
HOBYIO (haiiJIOBYIO CUCTEMY:

$ sudo mke2fs -b 4096 -0 journal_dev /dev/sdb5

mke2fs 1.43.8 (1-Jan-2018)

/dev/sdb2 contains a ext4 file system labelled 'ext4’
created on Mon Jan 4 18:25:30 2021

Proceed anyway? (y,N) y

Creating filesystem with 48747520 4k blocks and @ inodes

Filesystem UUID: f8e42703-94eb-49af-a94c-966e5b40e756

Superblock backups stored on blocks:

Zeroing journal device:

$ sudo mkfs.ext4 -b 4096 -] device=/dev/sdb5 /dev/sdal

mke2fs 1.43.8 (1-Jan-2018)

Creating filesystem with 35253504 4k blocks and 8814592 inodes
Filesystem UUID: 8593f3b7-4b7b-4da7-bf4a-cc6b@551cff8
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Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872

Allocating group tables: done

Writing inode tables: done

Adding journal to device /dev/sdb2: done

Writing superblocks and filesystem accounting information: done

ITo 3aBepiIeHNN MOKHO MCIIOJIB30BATh HOBYIO (QailToBYIO CHCTEMY.

[MoaxmounTs BHeHU Ky pHaT K cyiiecTByonieir O C MOKHO ¢ TOMOIIIHIO KOMAH/IBI
tune2fs. CHauasa O4YMCTUTE JKyPHAJ B CyIIeCTBYIoneH (ailnoBoii cucreme, a 3aTem
CBSDKUTE €€ C BHEIIHUM 5Ky PHAJIOM:

$ sudo tune2fs -0 “~has_journal /dev/sdal
$ sudo tune2fs -b 4096 -] device=/dev/sdb5 /dev/sdal

KommeHTapwmit

Kypuan Ext4 obecreunBaet TOTIOTHATENHHYIO 3AIUTY TAHHBIX B CTydae cO0sT IMCKa
WU CHCTEMBI, OTCTIEKUBAsT UBMEHEHNS, KOTOPBIE ellle He 3amncanbl Ha anck. Jlaxke
€cJI BO BpeMsT cOOsT TTOTEPSTIOTCST BT CaMble TTOCTE/IHITe U3MEHEHNST, JKyPHAT 3a-
muTHT GailJIOBYIO CHCTEMY OT MOBPEKAEHUSI, TO €CTh BBI TOTEPSIETE TOJIBKO MATIYO
4acTh, HO HE BCIO padoTy.

[Tepenoc xypHaja Ha OTAEJbHBIN JUCK Ha TOM K€ KOMIIbIOTEpe JaeT 3aMeTHOe
yBeJnYeHne MPON3BOAUTEIBHOCTA B PEKUMeE JKypHAINPOBaHua data=journal.
B Ext4 ecTp Tpu pexxnma XypHaJANpoOBaHUS: journal, ordered u writeback.
[To ymomuanuio ncnosbdyetcst pexkm ordered. Cum. pernient 11.8, B KoTopom omnu-
CBIBAIOTCS MOAPOOHOCTH ITUX PEKUMOB, KOTOPBIE TIOMOTYT BBHIOPATH CaMBbIil TTO/I-
XOMATTUHN IS Bac.

CuMBoII KapeTKu » oTKJo4aeT GyHKIMIO. B npuMepe Bblllie OH OUUIIACT CYLECTBY-
IOIIUI BHYTPEHHUH JKypHAJL.

Kypuassr Ext4 MOryT UCTIOJIB30BATHCS TOJBKO O/THOM (haiiIoOBO CUCTEMOT.

JlononHutenbHaa uHGopmauua

® man 8 mke2fs
® man 8 tune2fs
® [aBaS8.

® [maBsa9.
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11.11. OcBo60XA€HIME NPOCTPAHCTBA, 3aHATOrO
3ape3epBupoBaHHbIMU 610Kamu, B painnoBoit
cucteme Ext4

3agava

Bousbmmmcrso auctpubytuBoB Linux pesepBupyior 5 % mnpoctpanctsa hailIoBbix
cricteM Ext4 715t mosib30BaTesist oot 1 cucTeMHBIX cayk0. Ha Gosbimix coBpemMer-
HBIX JKECTKHX [IMCKAX 9TO JOBOJBHO MHOTO, 1 ObLIO Obl KeTaTeIbHO 0CBOOOIUT
4aCcTh 9TOTO MeCTa.

PeweHune

HVcmosb3yiite kKoMaHmy tune2fs /it I3MEHEHMsT pazMepa CBOOOTHOTO MPOCTPAHCTBA
B aiinoBoii cucreme Ext4. Ykazars pazmMep MOKHO B TIPOIEHTAX, HATTPUMED, KOMaH/a
B CJIEMLYIOIIEM [TPUMEPE YMEHBIIUT ero 10 1 %:

$ sudo tune2fs -m 1 /dev/sdal
tune2fs 1.44.1 (24-Mar-2018)
Setting reserved blocks percentage to 1% (820474 blocks)

3Jto Bce eme okojo 3 I'GaiitT pu pasmepe 6ioka 4 Kobaiit (820 474 x 4096 =
= 3360 661 504 GaiiT). ¥Y3Hath pasmep 6J10Ka MOKHO CIIEAYIOIUM 00Pa3OM:

$ sudo tune2fs -1 /dev/sdal | grep -i 'block size'
Block size: 4096

HpI/I JKeJTaHnr MOKHO 3aJaTb Ppa3Mep B JIOJAX ITPOIEHTa:

$ sudo tune2fs -m .25 /dev/sdal
tune2fs 1.44.1 (24-Mar-2018)
Setting reserved blocks percentage to ©.25% (205118 blocks)

Iro npumepHo 800 MobaiiT.
Kpowme Toro, Mo:xHO 3a71aTh pa3mep B OJI0Kax:
$ sudo tune2fs -r 250000 /dev/sdal

tune2fs 1.44.1 (24-Mar-2018)
Setting reserved blocks count to 250000

JIBecTH NATBHAECST Thicad 6J0KOB 110 4 K6ailT B Kask/I0M — 3TO 0KOJIO Turabaiira.
[IpoBepbTe pesysbTart:

$ sudo tune2fs -1 /dev/sdal | grep -i 'reserved block'
Reserved block count: 250000



320 Tnaga 11. Co3naHue GainoBbIX CUCTEM 1 YNIPaBIEHNE UMH

KommeHTapuit

Jlaske ecyin BBI vicuepriaeTe Bce CBOOGOHOE MECTO HA JIUCKE, TO BCE PABHO CMOKETE
BOWTH B CUCTEMY KaK roOt U YIATUTE JIUIIHEE, I€T0 BbI HEe CMOTJIN OBI C/IeIaTh, €CITH ObI
911 5 % He ObLM 3apesepBrpoBatbl. OfHAKO 5 % — 9TO IEPEKUTOK BPEMEH JKeCTKUX
nUCcKoB HeGOBITON eMKoCTH. JKecTKue AucKu Ternepb ClIocOGHBI BMECTHTH TaK MHO-
r0, YTO HET HEOOXOAMMOCTH PE3ePBUPOBATH 1ENbIX 5 %. Hanpumep, 5 % ot emMrocTi
micka 1 T6aiit — okomo 50 I'6aiit. JlocTaTOuHO 3ape3epBUPOBATh HECKOJIBKO COTEH
Merabaiit. S y cebs pesepsupyto 1 T6aiiT. Ty Hudpy JErKo 3aOMHITh, U TAKOTO
oObeMa BIIOJIHE JOCTATOYHO.

Hcnonbsyiite komanay dumpe2fs, 4ToObl IPOBEPUTH HACTPOEHHOE KOJIMYECTBO 3a-
pesepBUPOBaHHbIX GJIOKOB B Balleii (aitnoBoii cucreme Ext4:

$ sudo dumpe2fs -h /dev/sdal

[...]

Block count: 82047488
Reserved block count: 250000

[...]

JlononHutenbHaa uHGopmauua

® man 8 dumpe2fs

® man 8 tune2fs

11.12. Co3paHue HOBOIA
dannooii cuctembl XFS

3agava

Bam npasurca XFS, u Bbl xoTe 1 6bl co31aTh HOBYIO daiinoByio cucremy XFS.

PewweHune

JLJ1s1 9TOrO HYKHO YCTAHOBUTH HAKET XfSProgs N BbLIEIUTh PA3/ies IJIsl HOBOH daii-
soBo# cucteMsl. [locie aTOro MOkHO co3/1aTh HOBYIO (haiinoByio cuctemy XFS ¢ mo-
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MOTIBIO0 KOMaH/IbI mkfs . xfs. Ciuemyonuii mpumMep AeMOHCTPUPYET BCE STH IIArH.
37ech ICIoab3yeTes paszel /dev/sdal, n HoBas dailoBas cucTeMa mogydaeT MeTKY
xfstest:

$ sudo apt install xfsprogs
$ sudo parted /dev/sda mkpart testxfs xfs 1MB 500GB
$ sudo mkfs.xfs -L xfstest /dev/sdal

meta-data=/dev/sdb5 isize=512 agcount=4, agsize=640000 blks
= sectsz=512  attr=2, projid32bit=1
= crc=1 finobt=1, sparse=0, rmapbt=0,
reflink=0
data = bsize=4096 blocks=2560000, imaxpct=25
= sunit=0 swidth=0 blks
naming =version 2 bsize=4096 ascii-ci=0 ftype=1
log =internal log bsize=4096 blocks=2560, version=2
= sectsz=512  sunit=0 blks, lazy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0

[IpoBepsieM 1OIyUUBHIMIICS Pe3yJbTaT ¢ IIOMOIIbIO KOMaH/ bl 1sblk:

$ 1lsblk -f | grep -w sdal
f—sdal xfs xfstest bb5dddb3-af74-4bed-9d2a-e79589278e84

CMoHTHPYIITE HOBYIO (hallJIOBYIO CHCTEMY, HACTPOUTE aTpUOYThI BJaACHMS
U paspelieHnsd, 1 oHa roToBa K npuMenenuio. Cienyonuii mpumep MOHTUPYET
ee B /mnt/xfstest, ycraHaBJAWBAeT BJIaJeabIleM TToIb3oBaTesst Duchess, ycranas-
JIUBAET Pa3pellieHust Ha YTeHue U 3anuch st Duchess u Toibko Ha uTeHUe ISt
BCEX OCTAJbHbBIX:

$ sudo mkdir /mnt/xfstest

$ sudo mount /dev/sdal /mnt/xfstest

$ sudo chown -R duchess:duchess /mnt/xfstest
$ sudo chmod -R -755 /mnt/xfstest

KommeHTapwmit

Komana, cozparotas HoByio daitnoByio cuctemy XFS, BBIBOAUT MHOTO 110JIE3HOT
uHdOpMaLUK, HalIpUMep pasMep 0JI0Ka, KOJU4ecTBO OJOKOB U PasMep CEKTOPa.

NlononHutenbHasa MHGopmaums

® man 8 mkfs.xfs
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11.13. U3meHeHue pa3mepa
dannooii cuctembl XFS

3agava

Wamenuts pazmep daiinoBoii cuctembr XFS.

PewieHune

Pasmep aiinosoii cucrembl XFS MOKHO TOIBKO yBeaUuuTh, YTOOBI yMEHBITUTDH
ee pazmep, IPUIETCS CKOITUPOBATD JAHHBIE KY/IA-TO €I11€e, CO3/IaTh Pa3/iesl MEHbIIIETo
pasmepa, oTopMaTupoBaTh ero B XFS 1 3aTeM cKomupoBaTh JaHHbIEe 00paTHO.

YBeanunuTh pazMep 3HAUUTENbHO TpoiIie. J[jist 3Toro B KOHIE pasjiena, B KOTOPOM
Haxoautca daitnosas cucrema XFS, 10/5KHO MMeTbCsE ¢CBOOOAHOE IIPOCTPAHCTBO.
B caieyrormux mpuMepax HoBast KOHeuHast Touka pasjena — 2700 Toaiir, a aitioBast

cucTeMa CMOHTHPOBaHa B /media/duchess/xfs.

3amycture parted. BeiBeaure wHGOpMAIIo 0 pasjese, 9To0bl yOeUThCS B TIpa-
BUJIbHOM BbI60pe pasaesna n KOHEUHOI TOYKH, YBEJIMYbTEC PAa3MEP pasaeja nu BbH(/JII[I/ITe

u3 parted:

$ sudo parted /dev/sdb

GNU Parted 3.3
Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.

(parted) p free

Model: ATA SAMSUNG HD204UI (scsi)
Disk /dev/sdb: 4000GB
Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start

17.4kB
1 1049kB
2 1656GB
1759GB

End

1049kB
1656GB
1759GB
4000GB

(parted) resizepart 2

(parted) Warning: Partition /dev/sdb2 is being used. Are you sure you want to

continue?
Yes/No? Yes

End? [1759GB]? 1900GB

(parted) q

Size
1031kB
1656GB
103GB
242GB

File system Name Flags

Free Space
xfs files
xfs files2
Free Space
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Tenepb MOKHO yBeIMUUTD pazMmep (hailioBoil cHCTEMBI, YTOOBI OHA 3aHsLIA Pa3/ie
MOJTHOCTBIO:

$ sudo xfs_growfs /media/duchess/xfs

Bor u Bce! Hacnaxkpaiitech yBesmuenHbiM pa3MmepoM (hailsioBoii CUCTEMBI.

KommeHTapuii

KpOMe TOr'o, MOKHO pa3dMOHTHUPOBATbH (1)3.1‘/JIJIOBYIO CUCTEMY N U3BMEHUTDH €€ pa3Mep
B aBTOHOMHOM pE€XUME. ITo HeMHOro OesoracHee.

C nomorpto GParted BBl cMOsKeTe U3MEHNUTH pasMep (HailIoBOI cucTeMBbl elre Obl-
ctpee u mporie (cM. perient 9.7).

JlononHutenbHaa uHpopmauus

® Perenr 8.8.
® Perent 9.7.

11.14. Co3paHue pannoson cuctembl exFAT

3apava

Djiem-HakonuTe b Baliei udpoBoit Kamepbl 0ThopMaTHPOBaH B (hailIoBoii crucTe-
Me exFAT, wim y Bac ectb /ipyrue ycTpoicTBa (ien-naMaT ¢ JaHHoi (haisioBoi
CUCTEMOU U BBl XOTUTE UMETHb BO3MOKHOCTD YNTATh, 3AlIUCHIBATD U PEIAKTHPOBATD
(paiisibl HA HOCUTENISIX C HTUX YCTPOUCTB B cucteMe Linux.

PewweHue

EcTb 1Ba BO3MOXKHBIX pelieHnst 3ToH 3a7jaun: MpuMeHnTh peanusaruio exFAT, pa-
6oraromryto B mpocrpancTse noabsosates (Filesystem in Userspace, FUSE), nium
BCTPOEHHYIO pean3aIiiio, paboraoniyio B siiape Linux. B manHoM perernre Mbl 3a-
nerictByeM exFAT FUSE, mockosibKy Ha MOMEHT HAITMCAHUS 3TUX CTPOK BCTPOEHHAS
peanuzanus Gbliia BKIOYEHA He BO Bee qucTpubyTusbl. Haiigure sapo Bepcun 5.7
M 03HAKOMbTECh C TPUMEYAHUSAMHU K BBIIYCKY, a TaK:Ke ¢ HOBOCTSMHU BAIlleTO JIMC-
TpubyTusa. (BbIosHUTE KOMaH/y uname -r, YTOOBI y3HATH BEPCHIO S/IPA.)

Nmena makeros ¢ peaymzariueii ex FAT MOTYT OT/imuaThest B pasHbIX AUCTPUOYTHBAX.
IMTakersr exfat-fuse u exfat-utils — crapsoie, exfatprogs — HoBeiilnas peajnsanmsi,
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saMenstiomas kak exfat-fuse, rak u exfat-utils. Eciiu Bam ocTyiHa TogbKO crapast
BepCUst — yCTaHaBJIMBaiiTe XoTs Obl ee.

Komarnza cospanust HoBoii (haiiiosoii cuctembr exFAT onuHakoBa 1151 000UX IIAKETOB.
Crenytomuii npumep popmarupyet /dev/sdcl B exFAT:

$ sudo mkfs.exfat /dev/sdcl
mkexfatfs 1.2.8

Creating... done.

Flushing... done.

File system created successfully.

exFAT crnermasibHO co3/1aBaach MAaKCUMAaJIBHO ITPOCTOH, ITOATOMY MTapaMeTPOB CO3-
JIaHUsT He TaKk MHOTO. HazHAUUTh METKY MOKHO CJIEYIONIM 00pasoM:

$ sudo exfatlabel /dev/sdc2 exfatfs

[IpoBepbTe MOMyIMBIINNCS PE3yJIbTAT C TOMOIIbIO KOMaH /bl 1sblk:

$ 1sblk -f

NAME  FSTYPE LABEL  UUID

sdc

f—sdc1

f—sdc2 exfat exfatfs 8178-51D4
L—sdc3

KommeHTapuit

Bawm ne ny:xHo coznasath crienuanbabiil paszes exFAT s urenns daitnos us ex FAT
Ha JIPYTUX YCTPOMCTBAX, JOCTATOYHO YCTAHOBUTD MakeThl nojaaepxkku ex FAT.

Ecau piig pasmeTky incka BbI TPeJIIOYUTaeTe UCI0JIb30BaTh MHCTPYMEHT ¢ Tpadu-
yeckuM uHTEpdeiicom, To cpasy ormeuy, uto GParted ve nopnepsxusaer exFAT 1o
iopuandeckuM npuunnam. Ozaako ara daiiyoBas cucrema noiepsxkusaer B GNOME
Disks. Bam ne nysxno ycranasimusath GNOME, uTo6bl BOCTIONB30BATHCA TaHHON
IPOrPaMMOI; TIPOCTO YCTaHOBUTE TTakeT gnome-disk-utility.

Microsoft Beimycriia crienrdukaimio exFAT B 2019 roxy. A Samsung BbinycTuia
exfatprogs B nauase 2020 roza. K Tomy BpemeHwM, KOT/a Bbi Gy/IeTe YNTAaTh 3TU CTPOKH,
BeTpoeHHast noeps;kka exFAT posKkHa osSBUTBCS B OCIeHKX Bbiyckax Fedora,
Ubuntu u openSUSE Tumbleweed.

NlononHutenbHas uHGopmauua

® man 8 exfat

® man 8 exfatlabel
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11.15. Co3panue pannosbix cuctem FAT16 u FAT32

3agava

¥Y3narsp, kak co3narsb daiiioByio cucremy FAT16 nim FAT32.

PeweHune

Bam monanobutcest maxket dosfstools, KOTOPBIH O YMOJTYAHWIO YCTAHABINBAECTCST
B GosbimuHCeTBe AUCTpubyTHBOB Linux. Crexyiomue TpUMepbl IeMOHCTPUPYIOT
cosmaHue HOBOro paszena pasmepom 500 Moaiit ¢ momolibio parted u ero ¢popma-
tupoBanue B FAT32.

Cosmaiite HOBBII pasziesn u 0OpaTUTe BHUMAaHUE, KAK B TPUMEPE MEHSAETCS e[MHUTIA
u3MepeHust Ha mb (MeraGaiiThl) U Kak MCHOIb3YeTCst mkpart B HHTEPAKTUBHOM pe-
JKUME:

$ sudo parted /dev/sdb

GNU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) print

Model: ATA SAMSUNG HD204UI (scsi)

Disk /dev/sdb: 2000399MB

Sector size (logical/physical): 512B/512B

Partition Table: gpt

Disk Flags:
Number Start End Size File system Name Flags
1 0.00GB  1656GB 1656GB xfs files

(parted) unit mb

mkpart

Partition name? []?

File system type? [ext2]? fat32
Start? 1656331MB

End? 1656831MB

(parted) print

Model: ATA SAMSUNG HD204UI (scsi)
Disk /dev/sdb: 2000399MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 1.05MB 1656331IMB 1656330MB  xfs bup
2 1656331IMB 1656831MB 500MB fat32

(parted) q
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YkasbiBath nMst pasziesia (B 3arpoce Partition name?) He 00513aTEIBHO; B STOM ITPUMEPE
s ocTaBuJIa UMs pasziedia IycTbiM. Terepb cosnaiite HoBylo daitsioByio cuctemy FAT32:

$ sudo mkfs.fat -F 32 -n fat32test /dev/sdb2

mkfs.fat 4.1 (2017-01-24)
mkfs.fat: warning - lowercase labels might not work properly with DOS or Windows

BeimosrHITE TPOBEPKY € TIOMOTIBIO KOMAH/IbI 1sblk:

$ 1lsblk -f /dev/sdb

NAME FSTYPE LABEL UUID FSAVAIL FSUSE%
MOUNTPOINT

sdb

f—sdbl xfs xfstest 1d742b2d-2621-4454-b4d3-469216a6f01le

L-sdb2 vfat fat32test AB39-1808

KommeHTapwmit
Yro6or coznath daiinosyio cuctemy FAT16, ncmomnbayiite mapamerp -F 16.

Daiiner 8 FAT16 u cama sTa daiiioBast cucteMa He MOIYT MMeTh pazmep OoJibliie
4 T6aiir.

B FAT32 makcumMasibHblil pasmep daiinos orpanuuet 4 T'éaiit, a pasmep pasiena —
16 T6aiiT mpu UCIIOIB30BAHUU CEKTOPOB pasMepoM 4 Kbaiit u knactepos 64 Kobaiir.

JlononHutenbHasa UHGopmauua

® [aBaS8.
® [maBa9.

® man 8 mkfs.fat

11.16. Co3panue dainooit cuctembl Btrfs
3apava

Btrfs — ornmmunas daiiiosas cucreMa u 10CTONHHA TOTro, YTOOBI €€ MOIpPoOOBaTh.

PeweHune

ITO OTJIMYHAS W B TO JKe BpeMsl 0UeHb cokHas daismosas cuctema. SUSE Linux
Enterprise Server (SLES) u openSUSE — jiyuiune guctpubyTusbl Linux g/ ompo-
6osanus Btrfs. IIpoextst SLES u openSUSE — kpynmeiimne paspaborunku Btrfs,
U OHU CO3[JIU OTJIMYHBIN UHCTPYMEHT Snapper [Jis1 YIIPaBJIeHUsT MOMEHTATbHBIMI
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canMKamu Btrfs. OHu Takke MpeocTaBiIsSIoT caMyIo TIOJTHYIO TOKyMeHTanuio. Pas-
MeTKa Jiucka 1o ymosdanuio B openSUSE /SLES npennonaraet HacTpoiiky moroMoB
Btrfs 1 aBTOMaTHYECKOE CO3JaHNE€ MOMEHTAJIbHBIX CHUMKOB.

Jlist Hauasta ckadaiite mocaenuion Beperto openSUSE Tumbleweed. 3amycture
YCTAHOBIIMK 1, KOT/Ia OTKPOeTcst 9KpaH Suggested Partitioning (IIpensaraemast pas-
MeTKa), B3TJISTHUTE Ha repBoe npesioxkenue (puc. 11.2).

Suggested Partitioning

Initial layout proposed with the default Guided Setup settings.
Changes to partitioning:

® Create GPT on /dev/vda
® Create partition /dev/vdal (8.00 MiB) as BIOS Boot Partition
® Create partition /devfvda2 (97.99 GiB) for / with btrfs
& Create partition fdev/fvda2 (2.00 GiB) for swap
® 10 subvolume actions (hide details)
® Create subvolume @ on /devjvdaz (97.99 GiB)
® Create subvolume @/var on fdevfvda2 (97.99 GiB) with option 'no copy on write'
® Create subvolume @/usrflocal on fdevfvda2 (97.99 GiB)
a Create subvolume @/tmp on /dev/vda2 (97.90 GiB)
® Create subvolume @/srv on /devfvda2 (97.99 GiB)
® Create subvolume @j/root on fdevfvdaz (97.99 GiB)
® Create subvolume @/opt on fdevfvda2 (97.99 GiB)
® Create subvolume @/home on fdevfvda2 (97.99 GiB)
® Create subvolume @/boot/grub2/x86_64-efi on /dev/vda2 (97.00 GiB)
® Create subvolume @/boot/grub2/i386-pc on fdevfvda2 (97.99 GiB)

Guided Setup

Expert Partitioner ~

| Help Abort | | Back |

Puc. 11.2. lepBoe npeanoxeHue no pa3meTke Aicka B npoLeaype yctaHoBKku openSUSE

Hasxxmure knonky Guided Setup (MacTep ycTaHOBKH ), YTOOBI KSMEHUTD 9TO IIPEJIOKE-
uue. [Ipomycture axpan Enable logical volume management (LVM) / Enable disk encryption
(Bxutounts yrpassenue gorudeckumu tomamu (LVM)/BrimounTs mudpoBanue
JINCKA) U OCTAaHOBUTECH HA dKpaHe Filesystem Options (IlapameTpsl daiinoBoii cucte-
Mbl). BeiGepute Propose Separate Home Partition (ITpeiiosKuTh OTAeIbHbIN JOMATITHII
paszesn) 1 oThopMaTHpyiiTe ero Kak Btrfs.

Yeranosute o6a (iazkka 17151 Propose Separate Swap Partition (IIpe/iosKuTh OTIesbHbIi
pas/iest TIOJIKAYKN ), 3aTeM HaskmuTe KHOTIKY Next ([lasee) (puc. 11.3).

[Tocre atoro BBl BepHeTech Ha aKkpaH Suggested Partitioning (IIpenmaraemas pazmerka).
Eciu BbI pelTe N3MEHUTDh pa3Mepbl pas/esioB, TO HAXKMUTe KHOIKY Expert Partitioner
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(9xkcmepTHas pasMeTka) 1 BeiOepuTe Start with Current Proposal (Hauats ¢ Tekytiero mpes-
soxenus ) (puc. 11.4). Mnave naskmute kHOTIKY Next (/lasiee) v poIoJKuTe yCTAHOBKY.

Settings for the Root Partition
File System Type
Btrfs

-

Enable Snapshots

Propose Separate Home Partition
File System Type
Btrfs =~

Propose Separate Swap Partition
Enlarge to RAM Size for Suspend

Pwuc. 11.3. (o3aaTb fOMaLLHWI pa3aen

Suggested Partitioning

' Layout proposed by the Guided Setup with the settings provided by the user.
Changes to partitioning:

| ® Create GPT on /devfvda
| ® Create partition /devfvdal (8.00 MiB) as BIOS Boot Partition
® Create partition /devfvda2 (42.05 GiB) for f with btrfs
® Create partition /devfvda3 (54.10 GiB) for fhome with birfs
® Create partition /devfvdad (3.84 GiB) for swap
# 9 subvolume actions (hide details)
| ® Create subvolume @ on fdevjvda2 (42.05 GiB)
| # Create subvolume @/var on fdevfvda2 (42.05 GiB) with option 'no copy on write'
® Create subvo