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AHHOTaAUA

JlaHHBIA JTOKYMEHT COAEPKUT UHCTPYKIUU MO ycTaHoBKe cucTeMmbl Debian GNU/Linux 12 («bookworms) st
apxuTekTypsl 64-bit ARM («arm64»). Kpome Toro, B HEM yKa3aHbl HICTOYHHKH OoJiee MoApoOHOi nH(pOpMalu 1
OIMCaHBI MeTO/IBl Hanboee 3h(eKTHBHOro MpuMeHeHus ciucteMsl Debian.

Buaumanue

This translation of the installation guide is not up-to-date and currently there is
noone actively working on updating it. Keep this in mind when reading it; it may

@ contain outdated or wrong information. Read or double-check the English variant, if
in doubt. If you can help us with updating the translation, please contact debian-
boot@lists.debian.org or the debian-I10n-xxx mailinglist for this language. Many
thanks

3amMedaHus, UCIIPABJIEHUS MOXKHO OTIIPABJIATH B CIIUCOK pacchulku debian-110n-russian@lists.debian.org.


mailto:debian-boot@lists.debian.org
mailto:debian-boot@lists.debian.org
https://lists.debian.org/i18n.html

YcranoBka Debian GNU/Linux 12 Ha
armo64

MBsl pazpl, 4TO BBl peniy rornpodosars Debian. Mbl yBepensl, uto quctpudytiB Debian GNU/Linux nokaxercs
BaM 3ameuaresbHbM. Debian GNU/Linux cobupaet BricokOKadecTBeHHOe cBodoaHoe I10 co Bcero cBeta, 00beIu-
HsIsI €70 B enHOe Tiesioe. MBI BepuM, BB IIPU3HAETE, YTO MOy UYHMBIIHAIACS Pe3yIbTaT — 3TO IEHCTBUTENILHO OOIIBIIIE,
YeM CyMMa JacTeil.

MBI nOHMMaeM, YTO MHOTHE M3 Bac XOTAT YCTaHOBUTH Debian, He 4nTast 3TOro pyKOBOACTBA, U MOITOMY IPO-
rpamMMa ycrtanoBku Debian Obuta cripoeKTHpoBaHa ¢ y4€tom 3toro. Eciiu npsiMo ceiiuac y Bac HeT BpeMEHH Ha uTe-
HUE BCEro pyKOBOJCTBA, Mpoutute "KpaTkoe pyKoBOJCTBO MO YCTAHOBKE”, KOTOPOE MOKaXKET BaM OCHOBBI Ipoliecca
YCTaHOBKH, a TaKKe YKaXKeT Ha KOHKPETHBIE IJIABBl PYKOBOJCTBA IS YIITyOJIEHHOTO H3YYeHHS] KOHKPETHBIX TEM VTN
Ha Cllydaii HenpeBUIeHHbIX npodieM. [IpunokeHre A COOEPKUT ITO KPATKOE PYKOBOJCTRBO.

Tem He MeHee, Mbl HaJIeeMCsl, YTO Y Bac HAWAETCs BpeMsl Ha YTeHHe OOJIbIIEeN YaCcTH TOro pPyKOBOJCTBA, TaK Kak
IIPOYMUTAB €ro, Bbl CMOKeTe 00Jjiee YMEeJIO M YCIIEIIHO YCTAHOBUTh CUCTEMY.

X



I'naBa 1

Jloopo nmo:xkajgoBath B Debian

Sra rnaea nocesuieHa 063opy mpoekra Debian n Debian GNU/Linux. Ecim Bl yke 3HaeTe ucropuio npoekra Debian
n quctpudytrBa Debian GNU/Linux, CIIOKOIHO NepexouTe K CIIeyIoliei riiase.

1.1 Yrto takoe Debian?

Debian — 370 opranuzarysi, HOJIHOCTBIO COCTOSIIAS U3 I0OPOBOJIBIIEB, TOCBATHBIIAS ce0s1 pa3padoTKe CBOOOJHOTO
MIPOrpaMMHOTO OOecedeHHs M pacTpocTpaHeHuo uaeaios cooduiectsa CBodoaHoro IIporpammuoro Obecrnede-
uus (Free Software). [Tpoext Debian Hagasncs B 1993 rony, korma Msn Mépmok (Ian Murdock) BEITyCTHIT OTKpBITOE
MpUIJIallieHye K pa3paboTyuKaM porpaMM BHECTH CBOM BKJIAJ] B OJHOIIEHHBIH POrpaMMHBIN AUCTPUOYTUB, OCHO-
BaHHBII Ha OTHOCHTEJIbHO HOBOM sifipe Linux. HeGoJbias rpymnmna sHTy3uacToB, Ha KOTOPbIX MOBJMsLIA (hriocodust
GNU, msnavansHo nogaepxuBaemast Pongom CrodoHoro [porpammuoro Odecreuenust, ¢ ToJaMu BHIpOcya B Op-
raHU3ALMIo, C KOJIMUECTBOM paspabomuuroe Debian 1000.

Pazpaborunku Debian BBIMOIHSAIOT pa3MdHbIe 33/1a9H, BKIII0Yas asMuHUACTprpoBanne Web u FTP caiitos, rpa-
(pruecknii TU3aiiH, IOPUANIECKUI aHAIN3 TPOrPAMMHBIX JIMIIEH3UH, HAITMCAHKE TOKYMEHTALUH 1, KOHEYHO K€, CO-
IIPOBOK/ICHNE TaKETOB.

B uHTepecax pacripocTpaHeHust Halel (punocodun 1 puBJedeHNs pa3pab0TIMKOB, KOTOPBIE BEPAT B MTPUHLIM-
el Debian, ipoekT Debian BbITycTHII MHOKECTBO JOKYMEHTOB, KOTOPBIE MIOJUYEPKMBAIOT HAIIIM IIEHHOCTH U paccKa-
3BIBAIOT, YTO 3HAYUT OBITh paspadoTunkom Debian:

e Oo6miectBennsiit Jlorosop Debian — 310 yrBepxkaeHue odszarenscts Debian nepen Coo6uiectBom CBoGOI-
Horo [IporpammHuoro O6ecnieuenusi. JTIioGo#, KTo cornaraercs ciegobats ObiectBenHomy Joroeopy Debian
MOJKET CTaTh COITPOBOKAANIINM. JII0OOH COMPOBOKAAIOIINN MOKET J0OABUTh HOBbIE ITpOorpamMmbl B Debian —
MIPU YCJIOBUH, YTO MPOTrPaMMbI COOTBETCTBYIOT HAIIIUM KPUTEPUSIM CBOOOIBI, & TTAKETHI CJIEAYIOT HAIIIUM CTaH-
JapTaM KadvecTsa.

* Kpurepun Debian 1o onpenenennio CodoaHoro ITporpammuoro Obdecnieuennst (DFSG) — 3to kpatkue u
SICHBIE oTpeJieNieHus1 KputepreB Debian k cBobomabM niporpamMam. DESG siBiisieTcst 0UeHb BIMATETbHBIM
nokymentom B Jpumxenun CBoboaHoro ITporpammuoro Obecnieuenus u B3aT 3a ocHoBy Ornpenesenus Ot-
KpbIThIX McxoaHbiX TeKCTOB.

¢ PykoBojcTBO 110 nosimtrke Debian — 370 o6ummpHas crietudukalys cTaHIapToB KayecTsa rpoekrta Debian.

Pazpaborunky Debian Takske BOBJIEUEHBI M B APYrue MPOEKThl, HEKOTOPbIE U3 KOTOPBIX CO3JaHbl CIELUaIbHO
aust Debian, ipyrue BHIIONMHSIOTCS /1Sl YaCTU WM [UIs Bcero coodinectBa Linux. Bot Heckosbko npumMepos:

e Crannmapt Uepapxuu Paiinosoit Cucremsl (FHS) — 3T0 momneiTKka cTaHAapTU3UPOBATH OpraHu3aruio ¢hamio-
Boii cucrembl Linux. Cranpapt FHS mo3Bosmt pazpaboTyrkam MporpaMmm CKOHLEHTPHPOBATh CBOU YCHJIHS
Ha CO3J]aHUM ITPOTPAMMBI U He OECTIOKOUTHCS O TOM, KaK TaKeT Oy/IeT YCTaHABIIMBATHCS B Pa3/IUHbIC VCTPU-
o6yruBsl GNU/Linux.

¢ BayTpennuii mpoekt Debian myis etefi, ero el — yBepeHHOCTh B TOM, uTo Debian’y ecTh 4TO IpeIoKITh
HAIIM MJIQ/IIIIM TOJIb30BATEISM.

st 6onee obeit uagopmarmu o Debian, cmotpurte Debian FAQ.


https://www.gnu.org/gnu/the-gnu-project.html
https://www.fsf.org/
https://www.debian.org/
http://ftp.debian.org/
https://www.debian.org/social_contract
https://www.debian.org/doc/maint-guide/
https://www.debian.org/social_contract#guidelines
https://opensource.org/osd
https://opensource.org/osd
https://www.debian.org/doc/debian-policy/
http://refspecs.linuxfoundation.org/fhs.shtml
https://www.debian.org/devel/debian-jr/
https://www.debian.org/doc/FAQ/

I'JTIABA 1. JIOBPO IIO?KAJIOBATH B DEBIAN 1.2. 9TO TAKOE GNU/LINUX?

1.2 Yto takoe GNU/Linux?

GNU/Linux — 3T0 orepaiioHHasi cucteMa: Habop MpOrpamMm, KOTOpbie MO3BOJISIIOT BaM padoTaTh C BAlIUM KOM-
IBIOTEPOM U 3aIyCKaTh JAPYrUe MpOorpaMMBbl.

Onepaunonnas cuctema (OC) COCTOUT U3 HECKOJIBKMX OCHOBHBIX IIPOrpaMM, KOTOPBIE Hy>KHbI BallleMy KOMIIbIO-
Tepy, 9YTOOBI OH MOT OOIIATHCS U ITOJTyIaTh MHCTPYKITUH OT MOJTb30BaTe el ; YNTATh U 3aIMCHIBATh TAHHBIC Ha KECTKUE
IIWICKH, JICHTHI M TIPUHTEPBI; KOHTPOJMPOBATh UCIIOb30BaHUE ITAMSITH; 3aIlyCKaTh Apyrue mporpammel. Camas Bak-
Has yacth OC — sapo. B cucreme GNU/Linux simpom siBiisietcs Linux. OcTaBIasicst 9acTh CHCTEMBI COCTOHT U3
JpYyrux IporpamMm, MHOTHE U3 KOTopbIx HamrcaHsl mpoektoM GNU i s npoekta GNU. ITockosbKy 0OfHO sapo
Linux — 370 emgé He Bcs paboratoias OC, Mbl ipearnoynTaeM ucroibzoBaTs TepMuH «GNU/Linux» st 0603Ha-
YECHUsI CHCTEM, KOTOPbIC MHOTHE JIIOIX OIIMOOYHO Ha3hIBAIOT «Linux».

GNU/Linux cnenana o oopasity onepanronHoi cuctembl Unix. C camoro Hayaima GNU/Linux pa3padaTtsiBaiach
KaK MHOro3aJadHasi, MHOTOTIOJIb30BaTeNIbCKAs CHCTeMa. DTUX (PaKTOPOB A0CTaToYHO, 4ToOH caenath GNU/Linux
OTJIMYHOM OT APYTUX IIMPOKO U3BECTHBIX ONeparoHHbIX cucteM. OnHako, GNU/Linux oT/armyaeTcsi HAMHOTO CHITb-
Hee, YeM Bbl MoxkeTe cebe MpeacTaBuTh. B oTimyue ot apyrux omnepauuonHbix cuctem, GNU/Linux HUKOMY He
TIPUHA/UIEKHUT. 3HAUMTEbHAS YaCTh CUCTEMBI pa3paboTaHa JOOPOBOIbLIAMU OECIUIATHO.

Paspabotka Toro, uro nmozxe craner GNU/Linux, Hayanace B 1984 rony, korga ®ouj CrodomHoro [Tporpamm-
HOro oOecrieueHust Hadan pa3paboTky cBoOoHoM Unix-mogo0HOM orepallMoHHON crcTeMbl, HazBaHHO GNU.

IpoextT GNU pa3paboTan BceoObeMITIoMi Haop CBOOOAHOTO MPOrPAMMHOTrO 0OeCieUeH s ISl KCIOJb30Ba-
Hus B Unix™ u Unix-mogoOHBIX OMEepalMoOHHbIX cucTeMax, Takux kak GNU/Linux. DTy mporpaMmbl O3BOJISIOT
TIOJIL30BATENSIM BBITIOJHATH 3a/]a4l IMUPOKOTO CHEKTPa, OT IMPOCThIX (KOMMpPOBaHKE WM yiajieHue (pailyioB U3 ch-
CTEMBI) 10 CJIOKHBIX (HAIMCaHMe W KOMIWJIMPOBAHKE IPOrPaMM WITH BHIIOJIHEHHE CJIOKHOTO PEaKTHPOBAHUS B
pa3IMIHBIX (hopMaTax JOKYMEHTOB).

XoTs1 MHOTHE paboure TPYIIIbl U OT/AENbHBIE JIOAU BIOKWIM CBOM Tpy[ B cozaanue GNU/Linux, HanOOIbIIMM
noka emg ocraéres Briaag Pouga Ceodoauoro IMporpammuoro Obdecnieuenus. [Tomumo pa3paboTKy OOJBIIMHCTBA
UCIIOJIb3yeMBIX MHCTPYMEHTOB, (DOH/I TaKke co3aal (punocoduio n opraHu30oBaj cooOmecTBo (He3aBUCUMBIX PO-
IPaMMUCTOB U 9HTY3MACTOB-TIOJIb30BaTeNel). biarogaps atoMy, B CBOIO OYepe/ib, CTajlo0 BOBMOXKHBIM TIOsIBJICHUE
ornaxeHHbIXx GNU/Linux cucrem.

Anpo Linux Buepssle mosiBuiiock B 1991 rony, korga (pMHCKUN CTYAEHT-KOMITHIOTEPIHK 10 MMeHn JInayc To-
pBanbac (Linus Torvalds) aHoHCHpOBa epBYIO Bepcuio 3aMeHs! sipa Minix B rpyIiie HOBOCTel comp . os .minix.
IMoppoGHee cmoTpute Ha caiite Linux Internationals crpanuuky vcropun Linux.

JIunyc TopBasnbac MpooIkaeT KOOPANHUPOBATH PAOOTY HECKOJIBKUX COTEH pa3paboTUMKOB C TOMOIIBIO HECKOJIb-
KHUX COMPOBOXAAIOIIMX noacucteM. Ectb opunimanbublii caidt ais sapa Linux. MHpopmanuio o cnucke paccbulku
linux-kernel moxHo Haiiti B FAQ crimcka paccsutkn linux-kernel.

GNU/Linux users have immense freedom of choice in their software. For example, they can choose from a dozen
different command line shells and several graphical desktops. This selection is often bewildering to users of other
operating systems, who are not used to thinking of the command line or desktop as something that they can change.

GNU/Linux Takxe MeHee MoJBepkeH cO0sM, JIydIlle IIPUCIIOCO0IeH JUIsi OJJHOBPEMEHHOTO BBINOJHEHHS Oojiee
YeM OJJHOU IpOTrpaMMBI 1 OoJiee 3aIUINEH, YeM MHOTHE ApyTrue ciucTeMsl. brarogaps stuM npenmytiectsam, Linux
OBICTPO 3aBOEBBIBACT PHIHOK CEPBEPHBIX OMepalMOHHbIX cucteM. C HelaBHUX Mop, Linux Havan CTAHOBUThCS TIOITY-
JIAPHBIM CpeJv JOMAIIIHUX TI0JIb30BaTeNIel U B KOPIIOPATUBHOM Cpejie.

1.3 Yrto takoe Debian GNU/Linux?

Komobunanus ¢uiocoduu u merogosoruu Debian, cpencts GNU, siapa Linux ¥ ApYrux BaKHBIX MPOrpamMM, CO-
CTaBJISIOT YHUKAJIBHBIA AMCTpuOyTHB 1o HazBanneM Debian GNU/Linux. 3ToT quicTpuOyTHB COOpaH 13 6OJIBIIOro
KOJIMYECTBa nakenog mporpamm. Kaxpiii makeT B JUCTPUOYTHBE COACPKUT MCHOTHEMBbIe (haiiiibl, CIICHAPUH, J0-
KYMEHTALNIO, KOH(PHUTYpAIIMOHHYIO0 HH(OPMAIIUIO U UMEET CONPO8oNCcOarouiez0, KOTOPHIA OTBEYAET 3a IMOIepKaHUe
MaKeTa B aKTyaJbHOM COCTOSIHMHU, OTCJIEKHBaeT cooOuieHust 06 ommoOkax (bug reports) U 00LIaeTCsi ¢ OCHOBHBIMHU
aBTOpamMu IporpamMmbl. OrpomMHasi 6a3a HalIKX MOJIb30BATENeH B COUETAHUH C HAllled CUCTEMON OTCJIeKUBAHUS CO-
00IIeHHI 00 OIMOKaX rapaHTUPYIOT, YTO ITPOOIIEMbI OYLyT OBICTPO OOHAPYKEHBI U YCTPaHEHBI.

Bummanne Debian k metansiM MO3BONMIIO CO3[aTh BHICOKOKAYECTBEHHBIN, CTAOMIBHBIN U PACIIUPSEMBIHA JHC-
TpUOYTUB. Y CTAHOBIICHHbBIE CHCTEMbI MOTYT OBITh JIETKO HACTPOEHBI HA BBITIOJIHEHUE CAMBIX PA3IMYHBIX 33/1a4: OT
YIPOILIEHHOTO MekceTeBoro 3kpaHa (firewall), paboueit craHIU yIEHOTO, 10 BBICOKOIPOU3BOAUTEILHOTO CETEBOrO
cepsepa.

Debian ocoGeHHO MOITyIsIpeH Cpe/iv OIBITHBIX MOJIb30BATENeH 13-3a €r0 TEXHUUECKOTO COBEPIIEHCTBA U IIIy00-
KOro TOHMMaHWS HYX] U OXuIaHuil coodmectBa Linux. Debian Takke qoOaBHII MHOTO HOBBIX CBOWCTB B Linux,
KOTOpBIE Terepb OBCEMECTHO MCIONIB3YIOTCH.



https://www.fsf.org/
https://www.fsf.org/
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I'JTIABA 1. JIOBPO IIO?KAJIOBATH B DEBIAN 1.4. 9TO TAKOE I[IPOI' PAMMA YCTAHOBKH ...

Hanpumep, Debian 6501 iepBeIM JUCTPHOYTHBOM Linux, KOTOPHIA MIMET CHCTEMY YIpaBJICHHs MaKeTaMu IS
6oJ1ee JIETKOM yCTAaHOBKY U yiajleHus nporpamm. Takske OH ObUI IIEPBBIM AUCTPUOYTUBOM Linux, KOTOPBIN MOXHO
OOGHOBHUTB JI0 TOC/IE/IHEN BepcH Oe3 MepeyCTaHOBKY.

Debian npogomkaer ObITh uepoM B pazpabotke Linux. Ero mpouecc pa3paboTKy SIBISETCs IPUMEPOM TOTO,
KaK XOpoIo MoxeT paborate Mozenb OTKphIThIX McxomHukos (Open Source) naxe [Ulst OYeHb CJIOXKHBIX 3aj1ad,
TaKMX KaK IIOCTPOCHUE M COMPOBOXIECHNE LIEJION ONEepaliOHHON CHCTEMBL.

Hawubonee otnnuuTesbHOM ocobeHHOCTBIO Debian ot qpyrux quctpuOyTHBOB Linux siBjisieTcst ero cuctemMa yrpas-
nenus nakeramu. OHa JaéT aAMUHHACTpaTOpy cucteMbl Debian MOJTHBIN KOHTPOJIb HaJl TAKETaMH, YCTAaHOBJICHHBIMU
B cucreMme, Oy/ib 3TO YCTAHOBKa OJHOTO MaKeTa WM aBTOMATHYeCKOe OOHOBJIEHHE BCEW ONEPAlMOHHOW CHCTEMBL.
Takske, OT/iesIbHBIE TAKETH MOTYT OBITh 3AIMIIIEHB OT OOHOBJICHHS. BbI 1ake MOXeTe yKa3aTh CUCTEME yIpaBJICHHUS
MaKeTaMy MPOrpaMMBbl, KOTOPBIE BBl COOPAJI CaMU M O TOM, OT KaKMX MPOrpaMM OHH 3aBUCHT.

JIJIs 3aIMTHI Ballleid CHCTEMBI OT «TPOSTHCKMX KOHEeW» U JPYrHX BPeIOHOCHBIX Iporpamm, Ha cepsepax Debian
BBITIOJIHSIETCS [TPOBEPKA TOTO, YTO MOCTYMAIOIINE MAKETHI ITOJIYYEHBI TOJIBKO OT 3aPErMCTPHUPOBAHHbBIX COIPOBOXKIAI0-
mux Debian. Takoke pazpaboturiku Debian 3a00TsATCsS 0 HACTPOIKe Oe30MacHOCTH IPOrpaMM B CBOUX MakeTtax. Koraa
CIIyqaloTcst Ipo0JIeMbl ¢ 6€30MaCHOCTHIO B BBIITYIIEHHOM MaKeTe, 0ObIYHO OUEHb OBICTPO BBIXOIAT HcTipaBieHus. C
TIOMOIIIBIO ITPOCTON crucTeMbl OOHOBJIEHHMH Debian ucrpaBiieHus1 6€30I1aCHOCTH MOKHO 3arpykaTh U YCTaHABJIMBAaTh
aBTOMAaTU4eCKH uepe3 VIHTepHerT.

OCHOBHBIM U CaMbIM JIYYIIIUM CIIOCOOOM IOJTyueHus1 nmojiepku cucrembl Debian GNU/Linux u o6mieHust ¢
paspaborurkamu Debian siBjsieTcst MHOXKECTBO CIHMCKOB PacchUIKHM IMpoekTa Debian (Ha MOMEHT HalMCaHWsI TUX
CTpOK uX ObuI0 Gosiee 327). Camblil TPOCTOH cIOCOO MOANKCATHCS HA OJMH U3 3TUX CIIMCKOB — IOCETUTh CTPAHUILY
MOJIMUCKU Ha CUCKU paccbuiku Debian u 3an0aHUTh popMy.

1.4 Yrto Takoe nporpamma ycranoBku Debian?

IMporpamma ycranoBku Debian, Takke HasbiBaeMmast «d-i», — 5TO IMporpaMMHasi CHCTEMa, YCTaHABIMBAIONIAsT pa-
Goraloiyo ocHOBY cucteMbl Debian. OHa nofepuBaeT MIMPOKUIA KPYT armapaTHOro oOecredyeHus, TaKoro Kak
BCTpauBaeMble yCTpOWCTBa, HOyTOYKH, ITK 1 cepBepsl, a Takxke npearaer 0ojbinoi Habop ceodoanoro 10 mis
Pa3HBbIX HYXI.

YcraHoBKa ITPOBOJUTCS KCXOASI M3 OTBETOB Ha IPOCThIE BONPOCHL. Tak:ke JOCTYIEH 9KCIIEPTHBIN PEeXUM, MO3BO-
JISIOIMNA U3MEHSTh KaX10€ CBOWCTBO YCTAHOBKHU, Y IMEETCS IOTIOJTHUTEIIbHAS BO3MOKHOCTD BBIIIOJIHEHHUS aBTOMa-
TU3UPOBAHHBIX YCTAHOBOK. Y CTAHOBJICHHAS] CHCTEMA MOXKET HCIIOJIb30BAThCS Cpa3y WM MOXKET JOHACTPanBaThCA.
YcTaHOBKa MOKET POM3BOIUTHCS U3 pasHbIX ucTouyHnKoB: USB, CD/DVD/Blu-Ray wmm u3 cetu. HTepdeiic mpo-
rpamMMBbl YCTAaHOBKH NepeBeEH Ha 80 A3bIKOB.

IIporpamma ycTaHOBKM BbIpocia U3 npoekrta boot-floppies u Brnepsrie ynomsanyta Ixoyu Xeccom B 2000 ro-
ay. C 3TuX mop cucreMa yCTaHOBKHM HENpPepbIBHO pa3padaTeiBaeTcst J0OPOBOJIBLAMY, KOTOPbIE JIeIaloT e€ JTydIe U
J00aBIIAIOT HOBbIE BO3ZMOKHOCTH.

JlononHuTeNbHYI0 MH(MOPMALIMIO MOKHO HAHTH HA CTPaHMIIE NPOrpaMMbl yCTaHOBKM Debian, BUKM M CITHCKe
paccouiku debian-boot.

1.5 TIToayuenme Debian

For information on how to download Debian GNU/Linux from the Internet or from whom official Debian installation
media can be purchased, see the distribution web page. The list of Debian mirrors contains a full set of official Debian
mirrors, So you can easily find the nearest one.

IMocne ycranoBkn Debian MoxeT ObITh Jierko 0OHOBJEH. [Ipolietypa yCTaHOBKM MTOMOXKET HACTPOUTh CUCTEMY
TaK, YTOOBI BBl CMOIJIM C/IEJIaTh 9TO OOHOBJIEHHE II0CJIe 3aBEPILEHHsT YCTAHOBKH, €CIU HYKHO.

1.6 IloaydyeHme mocJie/JHell BEPCUM 3TOr0 JOKYMEHTA

STOT JOKYMEHT MOCTOSIHHO OOHOBisieTcsl. Ha crpanuiie Debian 12 Bbl Haiinére camyio CBeXy0 UH(OPMALHMIO O
NOCJIeIHUX U3MeHeHusX B Bhiycke 12 cucrembl Debian GNU/Linux. OGHOBIEHHBIE BEPCUH ITOTO PYKOBOCTBA 10
YCTQHOBKE TaK’Ke JIOCTYIHBI Ha O(PUIINAIBLHBIX CTPAHUIIAX PYKOBOJICTBA 0 YCTaHOBKE.
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I'JTIABA 1. JIOBPO IIO?KAJIOBATH B DEBIAN 1.7. CTPYKTYPA 3TOI'O JIOKYMEHTA

1.7 CrpykTypa 3TOro 10KyMeHTa

ITOT JOKYMEHT MOXKET CITyKUTh PyKOBOJCTBOM JJIs1 HAUMHAIIMX MoJb3oBateneit Debian. B HéM nenaetcst HECKOITb-
KO MPEANOJIOKEeHUH O BallleM YpoBHe 3HaHMi. OHAKO, MBIl HaJleeMCs1, UTO Bbl B LIEJIOM ITIOHUMaeTe, Kak paboraer
anmapatHas yacTb (hardware) Baliero KoMIsoTepa.

OnbITHBIE TIOJTK30BATENN B 9TOM JOKYMEHTE CMOTYT HAWTH CCHUTKM Ha MHTEPECHYIO CITPAaBOYHYI0 HH(OPMAIIHIO,
HarpuMep, MAHUMAJIbHBIE pa3Mephl YCTAHOBKH, JETaN O MOJEpKKEe almapaTHBIX CPEICTB CUCTEMOHN yCTaHOBKH
Debian u Tak ganee. Mbl pU3bIBaeM OMBITHBIX MTOJIb30BATENIEN XOTsl Obl TPOOEKATHCS [Ia3aMH 1O JOKYMEHTY.

3T0 PYyKOBOJCTBO MOCTPOCHO MOCIEJOBATENbHO, OHO MPOBEAET Bac Yepe3 MPOIECC YCTAHOBKY OT Havyaa U J0
koH1a. Bot maru ycranoBku Debian GNU/Linux ¥ cOOTBETCTBYIOLIME UM Pa3Jieibl JOKYMEHTA:

1. Ompenenute, COOTBETCTBYET JIX Ballle aNnapaTHoe obecredeHie TpeOOBaHUAM CUCTeMbI ycTaHOBKH (I'1aBa 2).

2. Cpenaiite pe3epBHYIO KOIHIO Ballleil CUCTEMBI, BBHIIIOJIHUTE HEOOXOMMOE IIAHMPOBAaHKUE U HACTPOMKY ammna-
parHoro obecriedenus nepes ycranoBkoi Debian (I'masa 3). Eciim BBl HOAroTaBanBaeTe MyJIbTH-3arpy304HYIO
CHCTEMY, TO BaM, BOZMOKHO, TOHaI00MTCSI BBIIEJIMTh MECTO Ha XECTKOM AMCKe 1oj paszen Debian.

3. BbIOpaB crioco® yCTaHOBKH, MOJTyurTe HeoOxoanumele (aiinsl (I'nasa 4).

4. I'maBa 5 onmchIBaeT 3arpy3Ky CUCTEMBl YCTAaHOBKH. B 3TOM paspiesnie Takxe obCcyskaaeTcs mpouesypa rmouckKa
HEUCIPaBHOCTEH NP BOHUKHOBEHUH MTPOOIIEM.

5. Perform the actual installation according to I'maBa 6. This involves choosing your language, configuring peripheral
driver modules, configuring your network connection, so that remaining installation files can be obtained directly
from a Debian server (if you are not installing from a set of CD/DVD installation images), partitioning your
hard drives and installation of a base system, then selection and installation of tasks. (Some background about
setting up the partitions for your Debian system is explained in ITpunoxenue C.)

6. 3arpysure Ballly TOJIBKO 4TO YCTaHOBJIEHHYIO 6a30ByIo cuctemy (I'aBa 7).

I'maBa 8 npegHa3HaueHa Uil YTEHUs MOC/IE YyCTAHOBKU CUCTEMBL. B Hell paccka3bplBaeTcsl O TOM, Iie HallTu J0-
noJiHUTENbHYI0 nH(popmanuu o Unix u Debian, 1 kak 3aMeHUTb s1IPO.
U HakoHe, 1y1st MHOpMaIm# 00 TOM JOKYMEHTE M O TOM KaK IOMOYb ero pa3BuTuio, cMotpute [lpuioxenue E.

1.8 OO0 aBTOpCKUX MpaBax H JHIEH3UAX HA MPOTPaMMbI

MBI yBEpeHbI, YTO Bbl YUTAIM HEKOTOPHIE JIMIIEH3UH, Ha YCIIOBUAX KOTOPBIX PaCIpOCTPAHSIETCs1 OOJIBIIMHCTBO KOM-
MEpUECKHUX MTPOrpaMM — OOBIYHO B HUX TOBOPHUTCS, YTO BBl MOXETE MCIIOJIb30BATH TOJILKO OJJHY KOIHIO TPOrPaMMBbI
Ha OJJHOM KoMIIbloTepe. JIUieH3us 3Tol CUCTeMbl COBCEM He Takas. Mbl pejjiaraeM BaM yCTaHOBUTB Komio Debian
GNU/Linux Ha Kax[Jplii KOMIBIOTEP B Balllel IIKOJIe WK Ha padoTe. [laiiTe Baly ycTaHOBOYHbIE HOCUTENN APY3bsIM
Y TTIOMOTHUTE UM MOCTaBUTh CUCTEMY Ha MX KOMIbIOTephl! BhI 1aske MOkeTe caesaTh THICSIH KON U npo0asams NX
— XOT$ ¥ ¢ HEKOTOPBIMH OIpaHMYEHUAMH. Baiia cBo6o1a cTaBUTh U MCTIOJIB30BATH CUCTEMY POMCXOIUT HEITOCpe -
CTBEHHO M3 TOro, 4To Debian OCHOBaH Ha c8000OHOM NPOZPAMMHOM 0DeCneueHul.

Calling software free doesn’t mean that the software isn’t copyrighted, and it doesn’t mean that installation media
containing that software must be distributed at no charge. Free software, in part, means that the licenses of individual
programs do not require you to pay for the privilege of distributing or using those programs. Free software also means
that not only may anyone extend, adapt, and modify the software, but that they may distribute the results of their work
as well.

3amMmeuanue

3ameTbTe, 4TO NpoekT Debian, yctynas tpeboeaHusmM nonb3osateneit, nobasumn
HEeKOTOpble MaKeTbl, XOTS OHWU 1 He OTBEYAIOT HaWWM KpuTepusiM ceoboabl. OnHa-
KO, 9TV NakeTbl HE SABASKOTCS YaCTbIO OPULMANBHOrO ANCTPUOYTMBA, U AOCTYMHbI
TONbKO M3 obnacTelh contrib UM non-free cepsepos-3epkan Debian nnu Ha
HeodouumanbHbix CD/DVD-ROM; 6onee noapobHyto MHGopMaLMio O pacnonoxe-

HUW 1 codep>XaHumn apxneos cMoTpuTe B pasgene «FTP-apxmebl Debian» B Debian
FAQ.
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I'JTIABA 1. JIOBPO IIO?KAJIOBATH B DEBIAN 1.8. Ob ABTOPCKHUX IIPABAX U JINIJEH3HAX ...

BosbHCTBO TIpOrpamMm B cucTeMe BenyIeHo rnox Cmarndapmuoti Ooujecmeennoi Jluyensueii GNU, 9acto Ha-
3piBaeMol 1pocto «GPL». Jlunensust GPL TpeOyeT oT Bac cienath UcxooHwlii KOO POrpaMM JOCTYITHBIM, €CJTH Bbl
pacIpocTpaHseTe JBOUYHYIO KOIMIO IIPOrPaMMBl; 3TO YCJIOBUE JIMLIEH3UU JAET TapaHTHIO TOrO, YTO JI000H 10JIb30-
BaTeslb CMOKET U3MEHSATH mporpamMmy. CorlacHO 3TOMY MOJIOXkeHHI0, B cucteMe Debian goctynen uexoamsiii kog'
BCEX TaKHX MPOrPaMM.
Iporpammsl B Debian JOCTYITHBI [0 HECKOJIBKUM COTJIAIICHUSIM 00 aBTOPCKUX MpaBax M MPOrPAMMHBIX JIMLICH-
3uid. Cpazy Mmociie yCTAaHOBKY B CHCTEMY, JIMIIEH3U s Ha [TAKeT coXpaHsieTcs B aitie /usr/share/doc/uma-nakera/copyric

Bosnee nonnyio nHpopmanuio o IMLUEH3UAX U 0 ToM, Kak Debian onpezesnser, sBisiercs M mporpaMma JOcTaTtod-
HO CBOOO/IHOH, 4TOOBI OBITH BKJIIOUEHHOH B OCHOBHYIO (main) 4acTh JUCTPUOYTHBA, CMOTpUTE B KpuTepusix Debian
1151 CBOOOJTHOTO MTPOTrPaMMHOTO 0OecTieueHusl.

Camoe BaxXHOE IOpHANYECKOE 3aMeUYaHne — IPOrpaMMHOe 0OecrieyeHHe MOCTaBIsIeTCs 6e3 eapanmuii. [Iporpam-
MHUCTBI, CO3/IaBLIME IPOrpaMMy, CHeJIald 3TO Ha M0Jb3y oOecTBy. He naércs HUKaKuX rapaHTHil O IPUTOZHOCTH
HIOCTaBJIAEMOT'O IPOIPAMMHOI0 00ecrieueHHs Ul KaKUX-TO ONpeenéHHbIX Leseil. OfHaKo, HOCKOJbKY IPOrpaMM-
Hoe ofecriedeHre CBOOOTHO, BbI BOJIbHBI MOAM(HIIMPOBATH ITPOrpaMMy [UIsl IOCTHKEHHUST HEOOXOJUMBbIX BaM LieJier
— W HACJIaXX1aThCsl BBITOIAMU U3MEHEHHUH, C/IeIaHHbIX APYTUMH JIIOABMHU, KOTOPbIE PACIIMPUIN BO3MOKHOCTH ITPO-
IPaMMBbl TEM K€ ITyTEM.

"MugpopmaLmio o TOM Kak HAWTH, paciakoBaTh M COOPATh JBOMUHBIE POIPAMMBI M3 HCXOAHBIX KoioB Debian, cMorpute B Debian FAQ, B
paszienie «OCHOBHI CHCTEMBI yIpaBjieHHs nakeramu Debian».



https://www.debian.org/social_contract#guidelines
https://www.debian.org/social_contract#guidelines
https://www.debian.org/doc/FAQ/

I'nmaBa 2

CucreMHbIe TPEOOBaHUSA

STOT paszen coaepkuT MH(POPMAIMIO O TOM, Kakoe 000pyaoBaHue Tpedyercs i1 3amycka Debian. Takike, Bbl Haii-
JieTe CChUIKHU Ha nH(popManuio 00 odopynoBannu, momaepxusaeMoM GNU u Linux.

2.1 IToanep:kuBaemoe 000pya0OBaHHUE

Jst Debian He TpebyeTcst oT 060pyI0BaHus CBEpPX TOro, 4to TpedyIoT siapo Linux nim kFreeBSD u ytrmtet GNU.
Takum 06pa3omM, Jodast apxUTEeKTypa WK miatopma, Ha KOTopyio Oblu niepeHeceHs sipo Linux wim kFreeBSD,
libc, gee v T.71. 1 Ha KoTOpy!Io NiepeHecén Debian, mosxket padoTats noj Debian. CBepbTech CO CTpaHUIIAMH [IEPEHOCOB
https://www.debian.org/ports/arm/, Kakue CUCTeMbl Ha apxUTeKType 64-bit ARM 6butu npoTecTupo-
BaHbl ¢ Debian GNU/Linux.

Bmecro Toro, 4ToOBI IBITATHCS ONMUCATh BCE pa3HOOOpasye annapaTrHbIX KOH(Urypanuii, KOTOpoe CyIIeCTBYeT
Ha 64-bit ARM, 3Ta riaBa cogepXuT ooy HH(GOPMALUIO U YKa3aHUs, Ille MOKHO HAUTU NONOJTHUTEILHYIO WH-
popmaruio.

2.1.1 Iloanep:kuBaemble apXUTEKTYpPbI

Debian GNU/Linux 12 noanep:xuBaeT 9 OCHOBHBIX apXUTEKTYpP M HECKOJIbKO BapHALIMi KaXJON apXUTEKTYPhI, 13-
BECTHBIX Kak «BapuaHThl (flavors)».

Oo0o03Hauenue B
Debian
AMDG64 & Intel 64 amd64

ApxuTekTypa Cy6apxurekTypa BapuanTt

MaIlIiHEI X86 1o
ocHoBaHHBIE Ha Intel x86 | 1386 YMOJTYaHUIO

TOJIBKO JOoMeHHl Xen PV | xen
Marvell Kirkwood u

O YMOJ4YaHUIO

ARM armel . marvell
Orion
ARM ¢ annaparisiv armhf multiplatform armmp
FPU
64-6utHeie ARM arm64
64-6utHsie MIPS (¢ MIPS Malta Skc-malta
0OpaTHBIM MOPSIIKOM mips64el Cavium Octeon octeon
6aiiToB) Loongson 3 loongson-3
32-6urHeie MIPS (c MIPS Malta 4kc-malta
0OpPATHBIM MOPSIKOM mipsel Cavium Octeon octeon
6aiiToB) Loongson 3 loongson-3
Power Systems ppcb4el maumke IBM POWERS
WIN HOBeEe
64-Guthbiit IBM S/390 | s390x ngCDVM'reader " generic

DTOT IOKYMEHT COJEPXKUT ONKMCAHUE YCTAHOBKU Ha apXUTEKTYpy 64-bit ARM. Eciu Bbl uitiete nH(OpMAIIUIO MO
OO0 IPYro apXUTeKType, mojiepxusaemoii Debian, mocMotpute Ha cTpanurie rieperocoB Debian.
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I'JIABA 2. CHUCTEMHBIE TPEFOBAHHU A 2.1. [IOQJEP>KHBAEMOE ObOPY/JOBAHUE

3ro neprlid odunmanbHE BhTyck Debian GNU/Linux myis apxutekTypsl 64-bit ARM. MH ero rotoBeIM K
BhITycKy. OJHAaKO, TOCKOJIBKY 3Ta apXMTEKTYpa HE TaK CHJIBHO PacrpocTpaHEéHa (U, CIeI0BaTENbHO, HE TPOTECTH-
POBaHa MoJIb30BaTe IsIMU ), KaK JPYTHe, Bbl MOKETE BCTPETUTh HEKOTOpbIe olmbKu. Mcnonbayiite Hanry Cructemy oT-
CJIC)KMBAHUS OIUOOK, YTOOBI COOOIIUTH O OO0 MpodeMe; yOeqUTeCh, YTO Bbl YIIOMSHYJIH TOT (DaKT, 4TO OIMOKa
BO3HMKJIA Ha apxuTekType 64-bit ARM, ucnone3ytomeit aapo Linux. Bo3MoxHO, Takxke IPUAETCA BOCIOIb30BAThCA
CIMCKOM pacchlIKy debian-arm.

2.1.2 Tpu pa3sbix nepenoca ARM

Apxutektypa ARM nocrosiHHO pa3BuBaeTcs U coBpeMeHHble Ipoueccopsl ARM MpefocTaBIsioT BO3MOXHOCTH, KO-
TOpbIe HEJOCTYITHHI B CTaphix Mofelisix. [loaromy Debian npenoctasiser Tpu mepeHoca ARM, 9To 1a€T yinydIeHHyo
MOJJIEPXKKY IIMPOKOMY JUANa30Hy pa3idYHbBIX MAIIVH:

¢ Debian/armel HanesieH Ha crapble 32-6utHble iporieccopsl ARM 6e3 noanepkku 6JI0Ka armnapaTHOM IJIaBa-
tomiew 3anstoit (FPU),

¢ Debian/armhf padoraeT ToJpKO Ha HOBBIX 32-OMTHBIX Mpoieccopax ARM, B KOTOpBIX peain3oBaHa, Kak MU-
HUMYM, apxuTekTypa ARMv7 Bepcuu 3 u3 crienudukanmy BeKTOpHOI miaBaoieit 3anaroil ARM (VFPv3).
OH MO3BOJISIET UCHOIB30BATh PACIIMPEHHBIE BO3MOKHOCTH M TIOBBIIIICHHYIO TPOM3BOAUTEILHOCTD, JOCTYITHBIC
Ha 9THX MOJEJISX.

¢ Debian/arm64 pa6otaer Ha 64-6uTHbIX ponieccopax ARM, B KOTOpBIX peajM30BaHa, Kak MUHAMYM, apXu-
tektypa ARMvS.

TexHuuecku, Bce IOCTYIHbIE B HacTosiIee BpeMsi nporieccopbl ARM MoryTt paborats ¢ J100bIM TOPSIAKOM afl-
pecaru maMsTy (TIPSMBIM HITH OOPaTHBIM), HO MPAKTUYECKH TOAABJISIONIee OOJBITMHCTBO HCIIONIb3YeT 00OpaTHYIO
anpecarmio. Debian/arm64, Debian/armhf u Debian/armel mogiepkuBaioT TOJBKO CHCTEMBI C 00pPaTHOM aipecariyei.

2.1.3 Pa3HooOpa3ue KOHCTPYKIHii npoieccopoB ARM H CJI0KHOCTH OAAEPKKH

Cucrembsl ARM HamHoro pasHooGpasHee, yem apxurektypa [1K Ha ocHoBe 1386/amd64, mosToMy cutyarus ¢ noa-
JepKKOM MOXET OKa3aThCsl HAMHOTO CJIOJKHEE.

B apxurekType ARM ucronb3yercs Tak Ha3biBaeMasi «cuctema Ha kpuctamie» (SOC). tu SOC, pa3padarbiBae-
MbI€ MHOTIMU Pa3HBIMU KOMITAHUSIMU, COAEPKAT CUIIBHO OTINYAIOIINECS alllapaTHble KOMIIOHEHTBI, UCIIOJIb3yEMBbIE
Jla’ke B TAKMX OCHOBHBIX 3a/1a4ax Kak 3ammyck cucteMsl. CTapble Bepcur apxuTeKTypsl ARM HMET MHOTO OTJIMYUi
Me:xay nokoneHusasMu SoC, Ho ARMvS (arm64) HaMHOTO CcTaHJapU30BaHHEE U NIO3TOMY €€ Jierye NoAdepKUBaTh B
anpe Linux u apyrom I1O.

CepBepHble BepcHH anmapaTHoro odecriedeHuss ARMvS, 0OBIYHO, HACTPAUBAIOTCS C TIOMOIIBIO CTAHAAPTHBIX
YHUBepCaJIbHOTO MHTepdeiic pacimpsiemoit Mukporiporpammsl (UEF]) u ynyumenHoro uatepgerica HaCTpOiKH 1
yrpasjienus snektponutanueM (ACPI). OHu npeocTaBsoT 001I1e, He3aBUCHMBIE OT YCTPONCTB CIIOCOOBI 3aITycKa
Y HACTPOWKH KOMITbIOTEpHOro 06opynoBanus. Taksxke, onu nogaepxusaiorcs v B mupe [TK x86.

2.1.4 Ilaarcdopmsl, noaaep:xkuBaembie Debian/arm64

AnmapartHoe obecriedenre Arm64/AArch64/ARMvS nosiBuioch B KOHIIE ITUKJIA Beimycka Debian Bookworm, Tak
KaK B TOT MOMEHT HEMHOTHe IIaT(OpMbl MO KUBATINCh OCHOBHOW BEpCHel sapa; 9TO SBJSAETCS OCHOBHBIM
TpeGoBanueM [yisi paboTel debian—installer. [lanee nepeynciieHsl at(OPMbl, KOTOPbIE MOIEPKUBAIOTCS B
sToM Bhinycke Debian/arm64. EcTb TObKO 0MH 00pa3 si/ipa, KOTOPBIN MOJJICPKUBAET BCE MepeurCIIeHHbIe TUIaT-

¢opMBbI.

Applied Micro (APM) Mustang/X-Gene APM Mustang Obuta nepBoii coBMecTMO ¢ Linux ¢ apxutekTypoi
ARMVS. B Hell ucnosib3yeTcst cucteMa-Ha-Kpuctajuie X-gene, KoTopasi ¢ TeX Iop Takke UCIOJIb3yeTcs B IpY-
rux MamrHax. OHa coepxut 8-sinepusiii LI, ethernet, USB u nocienoBatesbHbii noprt. [To Gombliieit yactu
ucnosnbsyercs: popM-(hakTop, HaOMUHaOMKIA padouyio MaiuuHy I1K, Ho B Oyayiuem oxumaeTcst MHOTO Apy-
T'MX BapUaHTOB. B OCHOBHOW BETBU siipa MOIEP)KUBAETCsl OOJIbIIIAsI YaCTh arllapaTHOro 0OecreyeHusi, HO B
anpe Bookworm Het nognepxkku USB.

Ilnardopma pazpadéorkn ARM Juno Juno npencraBnser co6oi mnatdopmy pa3paboTku ¢ 6-saepHbM (2XxAS57,
4xA53) ARMv8-A 800Mriy LT, rpacdukoii Mali (T624), 8T'b DDR3 onepatuBHoit namsThio, Ethernet, USB,
nocJjeoBartesbHbIM NopToM. OHa pa3paboTaHa JUisl CHCTEMHBIX pa3pa00TOK U TECTUPOBAHUSI TUTAHMUS, I0ITO-
My OoJIbIIIas X JOPOTasi, HO ObLIa OHOM U3 IIEPBbIX AOCTYIHbIX IAT. Beé HabopTHOE anmapaTHoe odecrieyeHre
NOJIeP’KMBACTCS] KaK OCHOBHOM BETBBIO S7Ipa, Tak U B Bookworm.
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I'JIABA 2. CHUCTEMHBIE TPEFOBAHHU A 2.2. YCTPOHCTBA, KOTOPBIM TPEEYIOTCA ...

[pu ucnonp3oBanny debian—-installer Ha cucreMax 6e3 UEFI Bam npunércs BpyyHyIo ceiaTh CHCTEMY
3arpy304HOH B KOHIIE yCTAaHOBKH, HATIPUMEP 3aITyCTUB HEOOXOMMbIE KOMaH/Ibl 000JIOUKH, 3aNyllleHHOl 3 debian—installer
flash-kernel mo3Bosisier HacTpouTh 3arpy3ky cuctemnl X-Gene uepe3 U-Boot.

2.1.4.1 [Ipyrue miaatdopMsl

MynbrannargopmeHHas noanepxkka B aape Linux arm64 takke Mo3BoJsieT 3amyckath debian—-installer Ha
cucremax armo64, He ONMCaHHBIX BIe. Eciu B sape, ucnonsdyeMoMm debian—installer, ecTb MOLAEPKKA all-
napaTHbIX yacTed U (paiiia JepeBa yCTPOWCTB II€JIEBOM MAIllMHBI, TO HOBas I1ejeBasi CUCTeMa CMOXKET MpeKpacHo
pabotatb. B 3THX ciyyasx mporpamma yCTaHOBKH, OOBIYHO, CIIOCOOHA MPEJOCTaBUTh PabOTAIOIIYIO TTOJIb30BaTE b-
CKYyI0 YCTaHOBKY U mpH ycnosuu ucnonszoBanuss UEFI, BeposTHO, cMOXeT caenaTte cucteMy 3arpy3odHoil. Ecim
UEFI He ucrnons3yeTcsi, TO BaM TaKKe MOKET MOHAZO0ONThCs BHIIIOTHUTh HECKOIBKO PYUYHBIX JEHCTBHUIN IJIs1 3arpys-
KM CHCTEMBI.

2.1.5 HeckoJbKO NIpo1EecCOPOB

Ha 3t10i1 apxuTekType NoAgepKUBaeTCsl HECKOJIBKUX MPOLIECCOPOB — TaK Ha3blBaeMas «CUMMETPUYHAs MHOTO-
mporieccopHasi oopadorka (symmetric multi-processing)» wiri SMP. PaHbliie, HECKOJIBKO TPOIIECCOPOB UMEIOChH
TOJIFKO B BRICOKOITPOM3BOAUTEIIBHBIX CEPBEPHBIX CHCTEMaX, HO B HACTOSIIIIEe BpeMsI TaK Ha3bIBaeMble «MHOTOsIIep-
HBIE»[TPOLIECCOPBI BCTPAUBAIOT MOYTH MO BcE. B Hux copepxkutcs oaun LI ¢ qeyms u 6osiee BHIYMCITUTETbHBIMU
6JI0KaMu, Ha3bIBAEMBIMU «SIAPAMU».

CranzapTHblii 06pa3 sigpa Debian 12 cobpan ¢ nogaepxkoit SMP. O takxke 6e3 mpo6iieM paboTaer B cucteMax
6e3 SMP.

2.1.6 Iloaaep:xka BUIeOKapT

Debian’s support for graphical interfaces is determined by the underlying support found in X.Org’s X11 system, and the
kernel. Basic framebuffer graphics is provided by the kernel, whilst desktop environments use X11. Whether advanced
graphics card features such as 3D-hardware acceleration or hardware-accelerated video are available, depends on the
actual graphics hardware used in the system and in some cases on the installation of additional «firmware» blobs (see
Pazpmen 2.2).

ITouru Bce MammHbl ARM conep:kat BCTpOeHHYIO rpadHKy, He B BUAAE OTIENbHOM rpapruecKoil KapThl. Y HEKO-
TOPBIX MAIIIMH €CTh CJIOTH PACIIMPEHNS, B KOTOPBIE MOXHO BCTABHUTh KapTy, TO 3TO peKo. Takke pacrpocTpaHeHs!
MaiHbl BooOie 0e3 rpacduku. BazoBbie rpaduyueckrue BOZMOXHOCTH yepe3 ¢dpeiiMOydep, mpelocTaBiisieMble sii-
POM, TOJKHBI pabOTaTh Ha BCEX YCTPOMCTBAX C rpadpukoi, st padoTsl 3D yckopeHus BceM 0e3 UCKITIUeHUs TPedy-
I0TCsI IBOWYHBIE JpaiiBepbl. CUTyalusi ObICTPO MEHSIETCs, HO B BBIITYCK bookworm BKJTIOUeHB! CBOOOIHBIE paiiBEPhI
nouveau (nponeccop Nvidia Tegra K1) u freedreno (rmpoueccopsr Qualcomm Snapdragon). JIpyrum unram Tpedy-
10TCsI HECBOOOIHBIE JIpaiiBephl IPOU3BOJUTEIS.

CICOK OAAEPKIBAEMBIX rpahdecKoro 000pyIOBHHS M YCTPOMCTB BBOJA MOKHO HAUTH HA https://wiki .
freedesktop.org/xorg/. Debian 12 nocraBnsercs ¢ X.Org Bepcuu 7.7.

2.1.7 Anmaparypa JJjsi HOJKJIIOYEHHs K CeTH

INoutu mobas cereas mwiara (NIC), mognepxkuBaemast siqpom Linux, TOJKHA TOAIEPKUBATHCS CHCTEMON YCTAaHOB-
KM; JpaiiBepbl MOAYJIEH JOJDKHBI 3arpy3UThCS aBTOMATHYECKH.

Ha 64-bit ARM noaaepsxkuBaetcst GONBIIMHCTBO BCTPOEHHBIX ycTpoiicTB Ethernet v npeiocTaBisioTes MOy M
i1 ponosHUTeNbHBIX yeTpoiictB PCI n USB.

2.1.8 Ilepucepus u apyroe o60opyaoBanme

Linux noajiepxuBaeT MHOIO pa3HbIX YCTPOICTB, TAKUX KaK MbILIH, IpUHTEPBL, ckaHepsl, PCMCIA/CardBus/ExpressCard
n USB ycrpoiictBa. OHaKo, OONBIIMHCTBO 3THX YCTPOWUCTB HE TpeOyeTcst Uil yCTAHOBKU CUCTEMBI.

2.2 VYcrpoiicTBa, KOTOPBLIM TPEOYIOTCSA MUK OIIP OI'PaMMbI

Besides the availability of a device driver, some hardware also requires so-called firmware or microcode to be loaded
into the device before it can become operational. This is most common for network interface cards (especially wireless
NICs), but for example some USB devices and even some hard disk controllers also require firmware.
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With many graphics cards, basic functionality is available without additional firmware, but the use of advanced
features requires an appropriate firmware file to be installed in the system.

Bo MHOTUX CTapbIX yCTPOKMCTBaX, KOTOPBIM JJIsi paboThl TpeOOBaIaCh MUKPOIIpOrpaMMa, JJaHHbIe (haiia MUK-
poriporpammbl octosiHHO Xxpanuwiruch B EEPROM/uune Flash Ha camom yctpoiictBe. B HacTosiiiee BpeMsi B HOBbIE
YCTPOICTBAa MUKPOIIpOrpamMMa OoJIbIlie He BCTPAUBAETCsl; €€ KOJL 3arpy’kaeTcsi B yCTPOMCTBO OIEpallMOHHON CHCTe-
MO¥ ITpY KakJOM 3aITycKe.

In most cases firmware is non-free according to the criteria used by the Debian GNU/Linux project and thus cannot
be included in the main distribution. If the device driver itself is included in the distribution and if Debian GNU/Linux
legally can distribute the firmware, it will often be available as a separate package from the non-free-firmware section
of the archive (prior to Debian GNU/Linux 12.0: from the non-free section).

However, this does not mean that such hardware cannot be used during installation. Starting with Debian GNU/Linux
12.0, following the 2022 General Resolution about non-free firmware, official installation images can include non-
free firmware packages. By default, debian-installer will detect required firmware (based on kernel logs and
modalias information), and install the relevant packages if they are found on an installation medium (e.g. on the
netinst). The package manager gets automatically configured with the matching components so that those packages
get security updates. This usually means that the non-free-firmware component gets enabled, in addition to main.

Users who wish to disable firmware lookup entirely can do so by setting the £i rmware=never boot parameter.
It’s an alias for the longer hw—detect/firmware—lookup=never form.

Unless firmware lookup is disabled entirely, debian—-installer still supports loading firmware files or packages
containing firmware from a removable medium, such as a USB stick. See Paznen 6.4 for detailed information on how
to load firmware files or packages during the installation. Note that debian—-installer is less likely to prompt
for firmware files now that non-free firmware packages can be included on installation images.

Ecmn debian-installer mpocuT (pailyl ¢ MUKPOIIPOTpaMMOMH, a y Bac 3Toro (paiiia HEeT WM BB HE XOTH-
T€ €ro yCTaHaBJIMBaTbh B CUCTeMy U3 non-free, To BBl MOXeTe MOMPOOOBaTh MIPOAOKUTH YCTAHOBKY O€3 3arpy3Ku
MUKponporpammsl. ViHorga JipaiiBep npocuTt JOMOJHUTENbHYI0 MUKPOIIPOrpaMMy, TaK KaKk OHAa MOXET eMy MOHa-
JOOUTBCS B OIPeIeNIEHHBIX CUTYalHsIX, HO B OOJIBIIMHCTBE CUCTEM YCTPOMCTBO BCE paBHO OyneT padoraTh Oe3 Hee
(HampuMep, 3TO TPOUCXOJUT C HEKOTOPBIMHU CETEBBIMH KapTaMu, UCHIOJIB3YIOIMMH JpaiBep tg3).

2.3 Ilokynka anmapaTHoro o6ecneudenns cnenuaabHo 4jast GNU/Linux

HexoTtopple mpogaBIIbl IpeIaraioT CUCTEMEI C yike ycTaHoBIeHHBIM Debian nnu ¢ apyrumu auctpudytusamu GNU/Linux.

MoskeT ObITh, 32 3TO BaM NPUAETCS 3aIUIATUTh YyTh OOJIBIIE, HO TO IIaTa 3a YLIEeBHBI TOKOH, TaK Kak B 3TOM CIIy-

Yyae MOXHO ObITh YBEPEHHBIM B TOM, UTO JJAHHOE armaparHoe odecriedenue xopoiuo nogaepxkusaercss GNU/Linux.
Iloxkynaere M BB MalllMHY C YCTAaHOBJIEHHBIM Linux WM HET, WM Aaxe MOAepkKaHHYI0 CUCTEMY, BCE paBHO,

Ba)XHO IIPOBEPHTD, UTO arIapaTHoe odecnedeHne MoiepKIBaeTcs sapom Linux. Y6eaurecs, 4To Ballle anmnapaTHoe

obecriedeHre HaXOJUTCs B CIMCKAX 10 CCBUIKE, MPUBEIEHHOM BbilIe. CKaxuTe MpoAaBIly (eC/IM OH €CTb), YTO BBl

nokymnaere cuctemy st Linux. [logaepxure gpyxecTBeHHBIX K Linux MpoAaBIIOB anmapaTHOrO oOeceyeHusl.

2.3.1 W36eraiiTe cOOCTBEHHHYECKOT0 WJIH 3aKPHITOr0 aNMapaTHoOro odecnevyeHust

HexkoTopble NpOM3BOAMTENN annapaTHOro 0OeCcTieueH s IIPOCTO He TOBOPSIT HaM Kak MUCaTh JIpaiiBephl Uil CBOETO
anmapartHoro odecrieyenus. [pyrue He 1al0T HaM JOCTYI K JJOKyMEHTalnuu 6e3 coryiallieHrst O HepasrilalleHut, KO-
TOpPOE 3alpeIiacT HaM BBIITyCKaTh NCXOIHBIN KOJI, KOTOPbIN sIBJIsteTcs1 OcHOBOM cBoOoHoro [10. Tak kak y Hac HeT
JocTyna padodeld JOKYMEHTALIMH Ha 9TH YCTPOWCTBA, OHH IPOCTO He OyayT pabotath nox Linux.

Bo MHOrux ciyvasx ecTb cTaHAAPTHI (MJIM, MO KpaiiHel Mepe, HEKOTOPbIE CTaHAAPTHI ie-(paKkTo), ONKCHIBAOIIIE
KaK OIepaidoHHasi CucTeMa U e€ ipaiiBepbl yCTPORCTB PadOTAIOT C ONpeIe/IEHHBIM KJIaCCOM YCTPOMCTB. Bee ycTpoii-
CTBa, KOTOPBIE COOTBETCTBYIOT TAKOMY (Ae-(PaKTO)CTaHIAPTY, MOKHO HUCIOJIb30BATh Yepe3 eIMHCTBEHHbII YHUBEP-
caJIbHBIN JIpaiiBep yCTpOWCTBA M HUKaKKe ClielrajbHble JpaiBepsl Uil YCTPOUCTB He Tpebyiorcs. Takue Kiacchl
obopynosanus (Harpumep, USB «Human Interface Devices», T.e. kaBuaTypsl, MbIi 1 T. 4., 1 USB-ycrpoiictBa
XpaHeHwusi, Takue Kak ¢emku USB 1 ycTpolicTBa YTeHUsI KapT MaMITH) OYeHb XOPOIIO padOTAIOT U MPAKTHYECKU
KaJI0e YCTPOICTBO, MTPoIaBaeMOoe Ha PhIHKE, COOTBETCTBYET CTAaHIAPTaM.

B npyrux kateropusix, Cpeiu HUX HalpuMep, IIPUHTEPHI, 3TO, K COKAIEHHUIO, He Tak. B To Bpems Kak ecTh MHOTO
MIPUHTEPOB, C KOTOPHIMU MOKHO pabOoTaTh Yepe3 HeCKOJIBKO (Jie-(haKkTo) CTaHAaPTHBIX SI3BIKOB YIIPABJICHHUSI U TIO3TO-
MY X MOKHO 3aCTaBUTh paboTaTh 6e3 Mpo0JieM B JTI000H OIepallMoHHON CHCTEME, €CTh I0BOJIbHO MHOTO MOJIeJIel CO
CBOMIMH 33aKPBITHIMI KOMaH/IaMH YIIPABJICHHS, HA KOTOPBIE HET JOKyMEHTAIMu. Takne mpruHTEphl BOOOIIE HE MOTYT
OBITH UCIIOJIL30BAaHbl B CBOOOJHBIX ONEPALMOHHBIX CUCTEMaX, MM MOTYT HUCIIOJIb30BATHCS TOJIBKO Yepe3 3aKphIThIE
JpaiiBepbl 6€3 UCXOHOTO KOJia, MPEA0CTaBIIsIeMble IIPOM3BOIUTEISIMH.
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Jlaxe ecny MPON3BOAMTEINb MTPEIOCTABIISET JIpaiiBEp C 3aKPHITHIM UCXOJHBIM KOJOM AJIs1 000pYAOBaHHUS TIPH T10-
KYIIKE yCTPOICTBA, CPOK SKCIUTyaTally yCTPOICTBA OrpaHNYeH JOCTYITHOCTBIO ApaiiBepa. B HacTosIee BpeMs uK-
JIbl IOAJEPKKHU TMPOAYKTOB CTAJIM KOPOTKUMM, M BECbMa PacpOCTpaHeHa CUTyallus, Korja yepe3 KOPOTKHUIA mpome-
KYTOK BPEMEHH I10CJIe MTPEeKpallieHuns IIPOU3BO/ICTBA MOTPEOUTENILCKOTO YCTPONCTBA, OOHOBJIEHNE JpaiBepoOB Mpo-
W3BOJMTENb TAKKE NIEPECTAET BHIONHATE. Eciu cTapslii qpaiBep ¢ 3aKpHITHIM NCXOJHBIM KOJOM TOCTIe OOHOBJICHHS
CHCTEMBI TiepecTal paboTaTh, COBEPIICHHO paboyuee YCTPOMCTBO CTAHOBUTCSI OECIIONIE3HBIM XJIAMOM H3-32 OTCYT-
CTBUS NOAAEPKKHU JpaiiBepa, ¥ B 3TOM CIIyyae HIUYEro Helb3s cAenaTh. [109ToMy Bl He IOJKHBI TIOKYTIaTh 3aKPBITOE
000pyI0BaHKE, HE3ABUCUMO OT OMEPAIIMOHHOM CUCTEMBI, B KOTOPOH OyJIeTe ero UCHOJIb30BaTh.

Bbl MOXeTe MoMoYb peluTh 3Ty MpodseMy, IPU3BaB IPOU3BOAUTEINEH 3aKPHITOTO 0OOPYJOBAHUS BBITYCKaTh
JOKYMEHTAIIMIO U IPyIHe pecypchl, HEOOXOIUMBbIE JUIsl HAIMCaHMs CBOOOIHBIX JpaiBEpOB JUIsSl UX 000PYIOBAHMUSL.

2.4 YcTaHOBOYHBIEC HOCUTEJN

TOT paz/ies MOMOXET ONPeesNTh, KaKKe TUITBl HOCUTEJIEH Bbl MOXETe NCTIONB30BaTh T ycraHoBkY Debian. Cyie-
CTBYET LieJiasl [JI1aBa, eJIMKOM MOCBSIIEHHAs BHIOOpY HocHTedtei (I'1aBa 4), B KOTOPOW NepeurclieHbl IPenMyIiecTBa
1 HEeJIOCTaTKU KaXkJOro Tuma. Bel MoxeTe BEpHYTbCS K 9TOW CTpaHUIIE, KOT/la IPOYUTAETE ITY IJIaBy.

24.1 CD-ROM/DVD-ROM/BD-ROM

Installation from optical disc is supported for most architectures.

24.2 Kapra namsaru USB

USB flash disks a.k.a. USB memory sticks have become a commonly used and cheap storage device. Most modern
computer systems also allow booting the debian-installer from such a stick. Many modern computer systems,
in particular netbooks and thin laptops, do not have an optical drive anymore at all and booting from USB media is
the standard way of installing a new operating system on them.

24.3 Cetb

JL1st TosyueHus TpeOyeMBIX JUTsl yCTaHOBKY (DaiijIoB MOKET OBITh MCIIOJIB30BaHA CeTh. ByeT nim HeT 3afelicTBoBaHa
CeTh 3aBUCHUT OT BBIOPAHHOI'O METOJIA U BAIlIMX OTBETOB Ha HEKOTOPbIE BOMPOCHI, KOTOPbIe OYyT 3aJaHbl BO BpeMs
ycraHoBkH. CHCTeMa YCTaHOBKH MOJIePKUBAeT OONBIIMHCTBO TUIIOB MOJKII0YeHHs K cety (BKodasi PPPoE, Ho He
ISDN wuinu PPP), u pa6oraet nmo HTTP wmm FTP. Hactpoiiky ISDN 1 PPP Bbl cMOXeTe BBIIIOJHUTH MOCJIE 3aBepliie-
HUS YCTaHOBKHU.

Takske BBl MOXETE 3aepy3unis CUCTEMY YCTaHOBKH IO CETH, IPH 9TOM He TpeOyeTcsl JIOKIbHBIX HOCUTEIIEH, Ta-
kux kak CD/DVD i pneriku USB. Ecin y Bac B ceTH yke pa3BEpHyTa UH(PpacTpyKTypa netboot (T. e. 3amyieHsl
cnyx661 DHCP u TFTP), To ¢ €€ moMoIIIbi0 MOXHO JIETKO U OBICTPO Pa3BepHYTh YCTAHOBKY Ha OOJIBINOE KOIUYe-
ctBo MamuH. Co3/laHue HeoOXOAMMOI UH(PPACTPYKTYpbI TpeOyeT OnpeaeEHHOro YPOBHS 3HAHUM, IO3TOMY TaKON
crnocob He PeKOMEeHIyeTCsi HOBUYKAM.

Emg oauH BapuaHT — 6e3AMCKOBasi yCTAaHOBKA C UCIIOJIB30BAHUEM 3arpy3KH I10 JIOKJIbHOI CETH M MOHTHPOBa-
HHUEM BCeX JIOKaNbHbIX (paisioBbIx cucteM uepe3 NFS.

2.4.4 Kécrkui auck

3arpy3ka CHCTeMbl YCTAaHOBKM HENOCPEICTBEHHO C JKECTKOTO AMCKA — 3TO elIE OJWH BapHaHT, padoTaloluid Ha
MHOTHMX apxutekTypax. OH TpeOyeT HaIN4UKs KaKoi-HUOY/Ab JPYrod ONEepalMoOHHOW CHCTEMBI JIsl 3arpy3KH Hpo-
IpaMMbl YCTAHOBKU Ha KECTKUiA JTUCK. JlaHHBIA METO/l peKOMEH/YeTCsl UCTIOJIb30BaTh TOJBKO B OCOOBIX CITydasx,
€CJIM HE/IOCTYITHBI OCTaJIbHBIE METO/IBL.

2.4.5 Cucrema Un*x mumm GNU

Eciu BeI paGoTaere B apyroit Unix cucteme, TO MOKETe UCTONB30BaTh €€ 1y1s1 yeranoBku Debian GNU/Linux 6e3 uc-
nojb3oBaHusa debian—-installer, ONMMCAHHOTO B OCTAIBHOM YacTH PYKOBOACTBA. DTOT TUI YCTAHOBKU MOXKET
IPUTOAUTHCA MOJIB30BATENISAM C KAKMM-TO HEHOIep:KMBaeMbIM 00OpYJOBAaHMEM WM Ha MalllMHAaX, padoTy KOTO-
PbIX HeJb3sl pephIBaTh. Ecin BBl 3aMHTEpecOBaIMCh AaHHBIM criocodoM, nepeiaure B Pazaen D.3. JanHbIH MeTo
YCTAHOBKY PEKOMEHIYETCs IPUMEHSATD TOJIBKO OIMBITHBIM TOJIb30BATEIISIM, €CJIM HEJOCTYITHBI OCTAIbHBIE METO/IBL.
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2.4.6 Iloanep:kuBaemblie CHCTEMbI XpaHeHHs

ITporpamma ycranoBku Debian coepxur siipo, npu cOOpKe KOTOPOro TJIaBHBIM ObLIO YBEJIMUSHHE KOJUYECTBA CH-
CTeM, Ha KOTOPBIX Obl OHO 3aITyCKaJIOCh.
IDE systems are also supported.

2.5 TpeOoBaHusA K NIaMSITH U JMCKOBOMY NIPOCTPAHCTBY

JL71s1 BHIOJTHEHMSI OOBIYHOM YCTaHOBKH Y Bac 10JKHO ObITh 260MB oneparriBHo# namsatu 1 1160MB Ha x€ctkom
JWCKe. 3aMeTHM, 4TO 3TO ASHCTBUTENILHO CaMblii MUHIMYM, KOTOPHIN JOJIKEH ObITh. BoJiee peaMcTuaHble JaHHbIE
cMmotpure B Paznen 3.4.

The installer normally automatically enables memory-saving tricks to be able to run on such low-memory system,
but on architectures that are less tested it may miss doing so. It can however be enabled manually by appending the
lowmem=1 or even lowmem=2 boot parameter (see also Paznen 6.3.1.1 and Pa3znen 5.3.2).

Installation on systems with less memory’ or disk space available may be possible but is only advised for experienced
users.

Unstallation images that support the graphical installer require more memory than images that support only the text-based installer and should
not be used on systems with less than 260MB of memory. If there is a choice between booting the text-based and the graphical installer, the former
should be selected on such systems.
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I'naBa 3

Ilepen ycranoBkou Debian GNU/Linux

B 31011 rI1aBe paccka3blBaeTCs O TOM, YTO HY)XHO CIEJIaTh [epejl 3allyCKOM IPOrpaMMel ycTaHOBKM Debian: pesepBHoe
KONMPOBaHUE JaHHBIX, COOp MH(OPMAaLK 06 000PYJOBaHIU U MOUCK HEOOXOAUMON HH(pOPMALIIK.

3.1 O0630p nponecca yCTAaHOBKH

Bo-niepBbIx, HeMHOT0 0 iepeycraHoBkax. Ciry4yau, KOraa NPUXOUTCS TIOJTHOCTHIO NepeycTaHaBimBath Debian ouenb
peaKu; HauboJiee YacTo ITO JEJIaeTCsl MPU MEXAaHUIECKOM TOJIOMKE KECTKOTO JIUCKA.

J71st GOJBIIMHCTBA OMEPAIMOHHBIX CUCTEM TPU KPUTHUYECKUX COOSIX WM JJIsi OOHOBJICHHUS 10 HOBOW BEpCHU
MOXET TpeOOBaThCsI BBITIOJIHEHHE TOJIHOW YCTAHOBKH. Jlaxe eclii HOBasi yCTAHOBKA He TpeOyeTcsl, YacTO MPUXOIUTCS
repeyCTaHaBIMBaTh HEKOTOPbIE MPOrpaMMBl, YTOOBI OHM 3apaboTaniu B HOBo# Bepcun OC.

B cnydae Debian GNU/Linux y Bac HamHOro 6oJibine maHcoB, uto OC OyieT BocCTaHOBJIeHa Oe3 MepeyCTaHOB-
k. [1pr 0OHOBIEHNH 10 HOBOW BEPCHHM YCTaHOBKA “BCEro” He TpeOyeTcst HUKOTAA; J0CTaTOYHO OOHOBJIEHHSI TOJIBKO
HY)XHBIX YacTteil. Bce mporpaMmbl ouTH BCEryia COBMECTUMBI C HOBBIMU BEPCUSIMU OIEPAIMOHHOM cuctembl. Ec-
JI HOBas1 BepCHsi porpamMmebl TpedyeT GoJiee HOBOTO MPOrpaMMHOr0 0OECIIeUeHU s, CUCTEMA YITPABJICHUST TaKeTaMu
Debian oGecrieurBaeT aBTOMaTH4eCKOe OOHAPYKEHHE U YCTAHOBKY BCEro HEOOXOAMMOTO IPOrpaMMHOro odecrede-
HYs. MHOro Tpya ObUIO BJIOXKEHO UMEHHO B TO, YTOOBI U30€kKaTh IEPeyCTaHOBKHU, TI0TOMY HyMaiTe 00 STOM Kak
0 ToCJIe/IHe MpuYMHe Baiero Beidopa. [IporpaMma yctaHOBKHM He pa3padarbiBanach sl EPEyCTaHOBKH MOBEPX
CYILIECTBYIOIIEN CHCTEMBL.

BoT 1yTh, KOTOPBI BaM IIPEICTOUT COBEPIIUTb.

1. Cnenatp pe3epBHYIO KOITHIO CYIECTBYIOIINX JAHHBIX U JIOKYMEHTOB KECTKOTO JMCKA, HA KOTOPBIN BbI IJTAHU-
pyeTe BBIIOJHUTb YCTAaHOBKY.

2. Tlepen HAYaIOM YCTAaHOBKH cOOpaTh MH(OPMAIIUIO O KOMITBIOTEPE U BCIO HEOOXOIUMYIO JIOKYMEHTALIHIO.
3. Beigemurs Mecto o Debian Ha %&ECTKOM OHCKE.

4. HaiiTi n/vim ckavaTh MpOrpaMMy YCTAHOBKH U BCe Hy>KHBIE JUTs Balllell MalllMHbI CIeLaIbHbIe JpaiBephl U
(haiiTbl MUK pOTIPOTr paMM.

5. Co3zpats 3arpy304HbIil MeaHOCHUTENb, Takoil Kak CDs/DVDs/USB, mnn oprann3oBats HHPPACTPYKTYpY 3a-
IPY3KH 10 CETH, C IIOMOILBIO KOTOPOi MOKHO OyJeT 3allyCTUTh IIPOrpaMMy YCTaHOBKH.

6. 3arpy3uth CUCTEMY YCTaHOBKH.

7. BuIOpaTh SI3bIK YCTAHOBKHU.

8. AKTHBHMpOBATH, €CJIU €CTh, MOJKJII0UEHNE K ceTH ethernet.

9. CoszpuaTh ¥ CMOHTUPOBATH pa3jiesibl, Ha KOTopble OyaeT ycraHoieH Debian.
10. TIpucmarpuBath 32 aBTOMATUYECKOM 3arpy3KOW/yCTaHOBKOW/HACTPOUKOUN 6A3060L CUCHIEMbL.
11. BuiOpath ¥ YyCTAaHOBUTb OONOIHUMENbHbLE NPOZPAMMbI.

12. YCTaHOBUTH cucmemHbulii 3azpy34uuK, KOTOPEIA cMOXeT 3amyckaTh Debian GNU/Linux u/uimm gpyryio cyiie-
CTBYIOLIYIO CUCTEMY.

12
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13. 3arpy3uTh TOJBKO YTO YCTAHOBJICHHYIO CHCTEMY B MIEPBHIi pas.

For 64-bit ARM you have the option of using an experimental graphical version of the installation system. For
more information about this graphical installer, see Pazgen 5.1.6.

Ecim y Bac BOBHUKJIM POOJIEMbI BO BpeMsl YCTAaHOBKH, XOPOIILIO UMETh MPEACTABIEHUE O TOM, KAKUMHU MaKeTaMU
3TO MOTIJIO OBITh BBI3BAHO M Ha KakoM Iare. [IpeacrasisieM OCHOBHBIX aKTEPOB OT IMPOrPaMMHOr0 oOecrieyeH sl B
JIpaMe “yCTaHOBKa”:

[Iporpamma ycraHoBkH, debian—-installer — 3TO MIaBHOE, O YEM MHUCAIOCHh JaHHOE PyKOBOACTBO. OHa
OOHapy’KMBaeT armapaTHoe oOecriedeHre 1 3arpykaeT COOTBETCTBYIOIME JpaiBepsl, cronb3yeT dhcp-client
IJ1s1 HACTPOMKM IOJKJIIOUEHHS] K CETH, 3aIlycKaeT deboot st rap Mg yCTAHOBKM ITAKETOB 0a30BOH CHCTEMBI U 3a-
nyckaet tasksel s TOro, YTOOBI MO3BOJIMTH BaM BBIOpaTh YCTAaHOBKY AornosHuTesHoro I10. HamHoro 6osibiire
aKTEPOB UI'PalOT MEHBIIIHE POJIM B 3TOM Iporecce, a debian—instal ler 3aBepiIaeT CBOIO padoTy MOCIe NEPBOH
3arpy3KH OIepaliOHHON CHCTEMBI.

JIJIs HACTPOWKY CHCTEMBI TIOJ] Ballli HYXIbI CIyKUT NporpaMma tasksel, KoTopas MO3BOJSAET BHIOPATh IS
YCTaHOBKH pa3/IM4HbIe TOTOBbIE IPYIIIBI B3aUMOCBSI3aHHBIX IIPOrPaMM IO 33124y, HaIlpuMep, s BeO cepBepa Hin
HACTOJIPHOTO KOMITBIOTEpA.

OJIHMM U3 BaXXHBIX ITyHKTOB YCTAHOBKH SIBJISIETCSI BBIOOP OYJIET MM HET YCTAaHOBJICHO rpachuuecKkoe OKpyKeHne
pabouero crona, cocrosimmee U3 X Window System 1 0fHOTO M3 JOCTYNHBIX IpadpIecKiX OKpyXKeHWi pabouyero
crona. Ecim Bbl He BhIOepeTe 3agauy «OKpykeHne pabovero CTosa», TO y Bac MOJYYUTCS. OTHOCHTEIIBHO MPOCTast
CHCTeMa, yrpaBiisieMasi U3 KOMaHOHOH CTPOKHU. Y CTaHOBKA OKpPYXKeHHs pabodero croiia sIBisieTcsl HeoOs3aTebHON
3aj1aueil, Tak Kak, [0 CPaBHEHHUIO C CUCTEMOI Oe3 rpacduky, 1ist He€ TpedyeTcst OTHOCUTELHO OOJIBIIOE KOJIUUECTBO
JMCKOBOT'O MPOCTPAHCTBA, ¥ U3-3a TOro, 4rto MHorue cucreMsl Debian GNU/Linux AB1s0TCA cepBepamMu, KOTOPBIM
He Hy’XeH rpadpruecKuii mHTepgeric nop30BaTes Uist BHITOJIHEHUs TpeOyeMbIX 3a/1ad.

OxoHHas cucteMa X — 3TO HOJHOCTBIO OT/EJbHas TPOrpaMMa, HUKakK He cBs3aHHas ¢ debian-installer,
1 (baKTUYECKH, HAMHOTO OoJiee ciioxHas. Y crpanenue npotnem X Window System He npeaMeT paccMOTpeHus AaH-
HOT'O PyKOBOJICTBA.

3.2 CoxpaHuTe Ballu JaHHbIe B HAJ€:>KHOM MecTe!

IMepen Tem kKak Havyath, yOEAUTECH, YTO BBl COXPAHUIM KaXAbIH (haiiy u3 Baeil ciucrembl. Eciy BH BIIepBhIe ycTa-
HaBJIMBaeTe HA KOMIIOTEP HE POJIHYIO ONEPALIMOHHYIO CUCTEMY, CKOpee BCEr0 BaM MPUAETCS Nepepa3sMeTUTh AUCK,
4yT0OBI BBIETUTH MecTo st Debian GNU/Linux. Beerna npu pa3MeTke TUcKa BBI IOJDKHBI CUMTATh, UTO TepsieTe BCE
Ha JIFCKe, BHE 3aBUCHMOCTH OT UCIIOJIBb3YEMOTO JJIsl 3TOTO HHCTPYMEeHTa. [IporpaMMel, HCHIOIb3yeMbIe B yCTAHOBKE
Debian GNU/Linux, 10CTaTOYHO HAAEKHBI; C OOJBIIMHCTBOM M3 HUX JIIOAX pabOTAIOT He MepBblii TOJ]; HO OHU JIO-
CTaTOYHO MOIIIHBI /151 TOrO, YTOOBI OJHO HEOCTOPOKHOE ABMKEHHE JOPOro BaM 000IUIOCh. [laxke mocie CoXpaHeHHUsT
JaHHBIX OyJIbTE OCTOPOXHBI U JlyMaiTe HaJl TaBaeMBbIMH OTBETAMM U JEWUCTBUAMU. [[Be MUHYTHI pa3AyMUN MOTYT
CIaCTH Bac OT HECKOJIBKHMX YacOB HEHYKHOU PaOOTHI.

Ecmu BB co3maére MyJbTH-3aTpy304YHYIO CHCTEMY, YOeouTech, YTO y BacC MOJ PYKOW eCTh HOCUTENH C TUCTPU-
OyTHBaMM BCEX OIMEPALMOHHBIX CUCTEM, MPUCYTCTBYIOIIUX HA JUCKe. VIHOT/Ia MOKeT BO3HUKHYTh CUTYalHsl, KOT1a
BaM TNOTpeOyeTCsl ePeyCTAHOBUTh CUCTEMHBIN 3arpy34MK OINEPAlMOHHOW CHCTEMBI, YTOOBI CHCTEMa MOTJia 3arpy-
KaThCsl WM, B XY/IIEM ClIy4yae, MOJHOCTBIO MEPEeyCTAaHOBUTH OTIEPAIMOHHYIO CUCTEMY M BOCCTAHOBUTD Bce (hailibl
U3 pe3epBHBIX KOTMHUH.

3.3 Hudopmanus, KoTopas NOHAA00UTCA

3.3.1 [loxkymeHTaums

3.3.1.1 PykoBOJACTBO II0 yCTAHOBKE

JlOKyMEeHT, KOTOPBIH BBl cefiYac uuTaete, sIBJsieTcs OpULIMaIbHON Bepcrel pyKoBOACTBa 10 ycraHoBKe Debian bookworm
M JOCTYIEH B Pa3inyHbIX (DOpPMATax M Ha Pa3HBIX S3bIKAX.

3.3.1.2 Texnnueckas JOKyMeHTaIUsI

Yacto COACPKUT MOJIEZHYIO I/IHCI)OpMaIII/IIO 1o HaCTpOﬁKC 1 UCIOJIb30BAHUIO BAIIETO aIrapaTHOro obecrieueHusI.
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3.3.2 Ilouck HCTOYHHKOB TeXHHUYECKOI HH( opManun

B GonpIIMHCTBE cilyyaeB MporpamMMa yCTaHOBKH CIIOCOOHA OIPEASIMTh UCIIONb3yeMoe 000pyI0BaHHE aBTOMaTHYe-
cku. Ho BCE ke Mbl peKOMeHIyeM BaM [epel yCTAHOBKON CaMOCTOSITENIbHO 03HAKOMUTBCS ¢ UMEIoIMcsl 000pyao-
BaHUEM.

Nudopmanmio 1o anmapaTHoMy 06ecrieuyeHHI0 MOXKHO HANTH:

* B pykoBoncTBax, KOTOpBIE ObLIM BMECTe C IPHOOPETEHHBIM alIapaTHBIM 00eCTIeYeHHEM.

» The BIOS/UEFI setup screens of your computer. You can view these screens when you start your computer by
pressing a combination of keys. Check your manual for the combination. Often, it is the Delete or the F2 key,
but some manufacturers use other keys or key combinations. Usually upon starting the computer there will be
a message stating which key to press to enter the setup screen.

e Ha K0p061<ax U AIMKax OT allapaTHOro o0ecIieyeHusl.

e C noMoOLIBbI0 CHCTEMHBIX KOMaH/I M MHCTPYMEHTOB APYTUX ONEPALIOHHBIX CUCTEM, BKJII0Yasi (DaiIoBbIA Me-
HeJpKep. DTO 0COOEHHO MOJIE3HBIN UCTOYHUK MH(pOPMALIUK 00 ONEepaTUBHOM MAMSTH U KECTKUX JUCKAX.

* Y3Harh y Balllero CUCTEMHOTO aJMUHUCTpaTOpa WM MpoBaiaepa ycayr MHTepHeT. OHUM MOTYT paccKa3aTh
BaM O HAaCTPOIKax MOYTHI ¥ MOJKITIOUECHNUH K CETH.

Taé6samnma 3.1 Mnpopmanms 06 060pynoBaHNUY, TIOJIE3HAs IPH YCTAHOBKE

Nudopmanusi, KOTOpasa MOXKeT
noTpedoBaThCA

KoymyecTBO OUCKOB.

WX nopsnok B cucreMe.

IDE (tH. PATA), SATA wm SCSI.
JlocTynHOE AUCKOBOE MPOCTPAHCTRBO.

O6opyaoBanue

JKécTtkue gucku

Paznensl.
Paznesnsl, Ha KOTOPBIX YCTAaHOBJICHHI OIIEPAIIOHHbBIC
CUCTEMBI.
CerteBble UHTEP]ECH Tun/moaess TOCTYIHBIX CETeBbIX MHTEP(ENCOB.
[Ipunrep Mopeib ¥ TPOU3BOAUTEIb.
Bupeokapra Tun/moaens U TpOU3BOIUTESb.

3.3.3 CoBMecTHMOCTH aNNapaTHOTO 00ecnevYeHns

MeHorue ycrpoiicTa 6e3 npodiem padotaioT ¢ Linux. Kpome Toro, nogaepxka o6opyoBanus B Linux exenHeBHO
yiyuinaercst. OnHako, Linux Bc€ paBHO 1OKa He MOKET CPaBHUTBLCS IO KOJIMYECTBY MOAAEPKUBAEMOI anmnaparypbl
C JpYTMMU OTIEPAlIMOHHBIMU CUCTEMaMHU.

HpaiiBepsl B Linux, B G0JBIIMHCTBE CITy4YaeB, UMY TCS He AT ONMPEIeIEHHOTO «ITPOILYKTa» WITH «MapKh» KaKOTo-
TO MPOU3BOIUTEIIS, & MO/ ONpeeIEHHOe 000pyI0BaHHe/HA00P MUKPOCXeM. MHOr0 KaxyIIUXCsl pa3IniHbIMU PO-
JyKTOB/MapOK OCHOBaHbI Ha OJIHOM aMNapaTHOM MPOEKTE; YacTo ObIBAET, YTO MPOM3BOIUTENL MUKPOCXEMBI MPEJIO-
CTaBJISIT TaK Ha3bIBAEMbII «TUIIOBOM BapUaHT TU3aiHa» IS TPOIYKTOB, OCHOBAHHBIX Ha CBOMX MHKpPOCXEMax, KO-
TOPBII 3aTEM MCIIOJIBb3YETCsl Pa3IMUYHBIMU ITPOU3BOJUTENISIMUA YCTPOICTB ISl BBITYCKA PAa3IMYHBIX POAYKTOB MU
MapoK.

3TO MMeeT CBOM IMPENMYIIEeCTBa U HEOCTATKU. [IperMyIecTBO COCTOUT B TOM, UTO ApaiBep sl OJHOU MHUK-
pocxeMbl paboTaeT it OOJIBIIOrO KOJMYECTBA PA3IMYHBIX MPOAYKTOB OT Pa3iMYHBIX MPOU3BOAUTENEH, IMOKA HUX
IPOIYKT OCHOBBIBAETCSI Ha 9TOW MUKpocxeMe. HeocTaTKoM SIBJIS€TCs TO, UTO HE BCEr/ia IPOCTO OIPE/IeNIUTh, KaKast
MHKpocxeMa (pak THUECKH UCTIONIB3YETCsI B ONpe/IeNIEHHOM MpoayKTe/Mapke. K coxkalleHuio, MHOT/Ia POU3BOANTENN
YCTPOWCTBA U3MEHSIIOT allllapaTHYI OCHOBY MPOJIYKTa, He U3MEHsIsl HA3BaHUE I, 10 KpaliHel Mepe, HoMep BepcuH,
MOSTOMY MHOT/IA JIB€ MOJIEJI OJHON MapKW/TPOJYKTa, KYIUICHHBIX B pa3HOE BPeMsl, MOTYT OCHOBBIBATHCS HA pa3-
JIMYHBIX MAKPOCXEMaX, ¥ TOSTOMY HY>KHO HCIIOJIb30BaTh ABa Pa3IMIHBIX ApaiBepa, WIH ISl OOHOTO U3 HUX JApaiBep
BOOOIIIE MOXET OTCYTCTBOBATb.

YroObl BBISICHUTH Ha KakoW MUKpocxeme ocHoBaHbl ycrporictBa USB u PCI/PCI-Express/ExpressCard nocra-
TOYHO HalTH uaeHtudukarop ycrpoicrsa. Bee ycrpoiictBa USB/PCI/PCI-Express/ExpressCard uMeroT Tak Ha3bl-
BaeMblil UICHTU(DUKATOP «IIPOU3BOUTENISI» U «IIPOYKTa», U UX KOMOUHAIMsI, OOBIYHO, OJJMHAKOBA JIJIS TPOJYKTA,
OCHOBaHHOTO Ha OJJHOM MOJAEA MUKPOCXEMBI.

14



T'JIABA 3. TIEPEJ] YCTAHOBKOH DEBIAN ... 3.3. HHPOPMALJHA, KOTOPAA IIOHAZIOBUTCA

On Linux systems, these IDs can be read with the Isusb command for USB devices and with the Ispci -nn
command for PCI/PCI-Express/ExpressCard devices. The vendor and product IDs are usually given in the form of
two hexadecimal numbers, separated by a colon, such as «1d6b:0001».

ITpumep BriBogA KOMaH s! Isusb: «Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub», rae 1d6b
— upentudukartop npousoautens u 0002 — uaeHTHUKATOP MPOAYKTA.

[Ipumep BeiBOAa KomMaHas! Ispei -nn a1 kaptel Ethernet: «03:00.0 Ethernet controller [0200]: Realtek Semiconductor
Co., Ltd. RTL8111/8168B PCI Express Gigabit Ethernet controller [10ec:8168] (rev 06)». VinenTndukatopsr yka-
3aHbl BHYTPH MOCJIEJHUX KBaJPATHBIX CKOOOK, T. €. 31ech 10ec — uaeHtudukarop npoussoautens u 8168 — npo-
JyKTa.

Hpyroit npumep, rpaduueckas kapra: «04:00.0 VGA compatible controller [0300]: Advanced Micro Devices
[AMD] nee ATI RV710 [Radeon HD 4350] [1002:954f]».

B Windows uneHTH(pUKATOPH YCTPOWCTBA MOKHO HAMTH B MeHe[kepe ycTporcTB Windows BO BKJIAJKE «II0-
JpobHel», rae uaeHTugUKaTop npousBoauress HaunHaercss ¢ VEN_, a ugeHTudukarop npojaykTa HaYnHAeTcs ¢
DEV_. Yro6sl yBuaeTh uaeHtudgukaropsl B Windows 7 Bbl JOJIKHBI BHIOpaTh CBOMCTBO «MieHTH(rKaTOpsl 060py-
JIOBaHMs» B MEHE[Kepe YCTPOWCTB Ha BKJIAJKe MOAPOOHOCTEH, TaK KaK I10 yMOJTYaHHIO OHM HE OTOOPaXaloTCsl.

Iouck B MHTEpHET MO NAEHTU(DUKATOPY MTPOU3BOAUTENA/IPOAYKTa, «Linux» 1 «driver» yacto Jaét uHpopma-
LIMI0 O COCTOSTHUM TOJJIEPKKHM ApaiBepoM oIlpesieIEHHON MuKpocxembl. Ecin monck uneHtndrkaTopy mponsBoau-
TeJIS/TPOAYKTa HE AUl )KeJIAEMbIX PE3yJIbTaTOB, TO MOKET IIOMOYb ITOUCK 110 HA3BaHMIO MUKPOCXEMBI, KOTOPOE 4acTo
Boiiaércs Isusb u Ispei («kRTL8111»/«RTL8168B» — B mpumMepe ¢ ceTeBoit KapToil 1 «RV710» — B mpumepe ¢ rpa-
¢prueckoit kapToii).

3.3.3.1 TecrupoBaHue 060pyI0BaHNS HA COBMECTHMOCTDH ¢ moMombIo Live-cmcreMsr

st Hexkotophix apxutekTyp Debian GNU/Linux qoCTyIieH B BUJE TaK Ha3bIBAeMOU «KUBOW CUCTeMbD». JKuBas cu-
crema (live system) — 3TO HaCTpOEHHas, TOTOBask K paboTe chucTeMa, MPeAoCTaBisieMas B CKaTOM BHJE, KOTopast
MOXeT OBbITh 3arpyKeHa U UCIOJIb30BaHa C HOCUTEIsl, HEJOCTYITHOTO s 3anucH, Takoro kak CD wm DVD. Ilo
YMOJTYaHHIO NIpH €€ paboTe Ha KOMIBIOTEP HE BHOCUTCSI HUKAKMX MOCTOSIHHBIX M3MEHEeHHH. Bbl MOxeTe MeHsATh Ha-
CTPOVKU MOJIb30BaTENs ¥ YCTaHABIMBATH AOTOJHUTEIIbHBIE IPOrPAMMBI BHYTPb KHUBOM CUCTEMBI, HO BCE 3TO BBINOJI-
HSIETCSI TOJIBKO B OTIEPATUBHON MAMSTH, T. €. IPY BHIKJIOUEHNH KOMIBIOTEPA 1 3arpy3KH KMBOW CUCTEMBI CHOBA BCE
M3MeHeHus TepsoTcs. Ecim Bbl XOTHTe pOBEpUTh, OAAEPKUBaeTCs 1 Baile obopynoBanue Debian GNU/Linux,
TO CaMbIM ITPOCTBIM CIIOCOOOM cJieJIaTh 3TO OyAeT MonpodoBaTh 3aMyCTHTh KUBYIO cucteMy Debian.

EcTh HECKOJIBKO OrpaHMYEHUI MIPU UCIOJIB30BAHUU KMBOH cucTeMsl. [Ipexe Bcero, Tak Kak Bce M3MEHEHUs
JKUBOH CHCTEMBI IOJKHBI ObITh cOXpaHeHbl B RAM KommbioTepa, oHa paboTaeT TOJIBKO B CUCTEMAX C JIOCTAaTOUYHBIM
KosmuectBOM RAM, 1 n3-3a orpaHnYeHUi MaMsTH HeJb3s1 YCTAHOBUTH JOMOJIHATENNbHBIE Oosbinve nakeTsl T10.
Jpyroe orpaHn4eHne TECTUPOBAHMSI AIlIapaTHON COBMECTIMOCTH — KMBAs CUCTEMa COCTOMT TOJIBKO N3 CBOOOIHBIX
KOMIIOHEHTOB, T. €. B Heil OTCYTCTBYIOT HECBOOOAHbIE (haiiiibl MUKpoOITporpaMM. KoHeuHo, 3Tu HecBOOOJHBIE TAKEThI
MOYHO YCTAHOBHUTH BPYYHYIO TIOCJIE 3aITyCKa CUCTEMBI, HO KAKHe UIMEHHO — 3TO MPUAETCS BBISICHSTH MOJIB30BATEINIO,
TaK KaK B )KHBOH CUCTEME OTCYTCTBYET aBTOMaTHYECKOE oNpe/esieHre TpeGyeMbIX MUKPOIIPOrpaMm (B OTJIMYUK OT
debian-installer).

Nudopmanus o JOCTYIHBIX BaprUaHTaX XHUBHIX 00pa3oB Debian npusemeHa Ha caiite KuBBIX 00pa3os Debian.

3.3.4 Hacrpoiiku ceTu

Ecim kommbioTep MOAKIIIOUEH K MOCTOSIHHON ceTH (T. e. K Ethernet nnm yepe3 aHaJorMyHOE MOAKJIIOYEHUE, HO HE
kommMyTpyemoe/PPP coenrHeHue), KOTOpyo 00CTyKUBaeTe He Bbl, TO BbI JJOJDKHBI IIOMPOCUTH Y BAIIIErO CETEBOrO
CHCTEMHOT'0 aIMMHHICTPATOpa CIEAYIOIIYI0 MH(OPMALMIO:

¢ Vms Barei MaIuHbI (BO3MOKHO Bbl MOXKETE BHIOPATh €r0 CAMOCTOSTEIHHO).

¢ VMg momeHa.

* [P-agpec kommbloTepa.

¢ Macka cetu.

o [P-agpec 1u103a N0 YMOJTYAaHUIO, €CJIM B BAllIEW CETU ecrib TAKOU I1ILTIO3.

e Cucrema B cetu, Kotopas ucnossdyercs: kak DNS (Domain Name Service) cepsep.

Ecinu B ucnonb3yemoii ceTu [uis norydeHus cereBbix HacTpoek ucrnosb3yercss DHCP (Dynamic Host Configuration
Protocol), To Bam He HyxHa Bcs 9Ta uHpopmanus, Tak kak DHCP-cepsep nepesnact e€ BameMy KOMIbIOTEPY aBTO-
MaTHYEeCKU BO BpeMs MPOIIecca yCTAaHOBKH.
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Ecnu ol nogxmouensl kK UuTepHety o DSL mim kaGenbHOMY MojieMy (T. €. Yepe3 TeeBU3UOHHYI0 KaOelIbHYI0
CETh) U UCTIOJB3YETe MApPIIPYyTU3aTOP (YaCTO ETO MPEJOCTABIISACT YKE HACTPOSHHBIM TeJIe(DOHHBIN MU TEJIEBU3HOH-
HbII OIEpaTop), KOTOPBIH OCYLIECTBIISIET COSJUHEHUE C CEThI0, To, 00bruHO, DHCP BKITIOUEH 1O yMOIYaHHUIO.

Ecnu BH ucnionbayete 6ecripoBojayio cetb (WLAN/WiFi), To Takke HyKHO BBISICHUTB:

e ESSID («uMst ceTr») OeCIIpOBOHON CETH.

» Kimou 6e3omacHoct WEP i WPA/WPA?2 st noctyna K ceTu (eci IpUMEHSIETCS).

3.4 MuHumajbHble TPeOOBaHUS K aNllIapaTHOMY 00ecneYeHnI0

IMocne cbopa Beeid nH(GOPMAIMK O KOMIIOHEHTaX KOMIIBIOTEpa, IPOBEPhTE, YTO Ballle anapaTHoe odecredeHne co-
OTBETCTBYET TPeOOBAHMSIM JKEJIaEMOTr0 TUIIA YCTAHOBKH.

B 3aBHCHMOCTH OT MOTPEOHOCTEN, Y BAC MOKET OKa3aThCsl MALIMHA MEHbILEH MOIITHOCTH, YeM PEKOMEHIOBAHO B
Tabuue Hike. OHAKO, OOJNBIIMHCTBO MOIB30BATENIeH PUCKYIOT OKa3aThCsl PACCTPOSHHBIMHU, €CITU IIPOMTHOPUPYIOT
3TU COBETHI.

Tao6smma 3.2 PekomeH1yeMble MUHUMAJTbHBIC TPEOOBAHHUS K CHCTEME

IMamsaTs .. o
Tun yctTaHoBKH IMamaTe (MEHEMYM) KeécTknit quck
(pexoMeHayeTCs)
Be3 HaCTOJbHBIX . . .
. 256 merabait 512 meraGaiir 4 rurabaiita
NPWIOKESHUI
C HaCTOJIbHBIMU . . .
1 gigabytes 2 rurabaiita 10 ruraGair
MPUIOKESHUIMU

The minimum values assumes that swap will be enabled and a non-liveCD image is used. The «No desktop» value
assumes that the non-graphical (text-based) installer is used.

The actual minimum memory requirements are a lot less than the numbers listed in this table. With swap enabled,
it is possible to install Debian with as little as 245MB. The same goes for the disk space requirements, especially if you
pick and choose which applications to install; see Pazmen D.2 for additional information on disk space requirements.

BosmoxkHO 3amyckars rpadgpuieckoe OKpykeHre pabovero Croja Ha CTaphlX WM ACMIEBBIX MAIIMHAX, B 3TOM
cllyyae peKOMEH/LyeTCs YCTaHOBUTh MEHEIXKep OKOH, KOTOPBIH MOTPedIsieT MEeHbILEe PECYPCOB, YeM OKPYKEHHUs pa-
6ouero cronia GNOME nm KDE Plasma; 3aech crout ynomsiHyTh xfce4, icewm M wmaker, HO €CTh U IpyrHe.

[pakTHYecKr HEBO3MOKHO yKa3aTh TpeOOBaHMUS K JUCKY M MIaMSATHU [UIs1 YCTAHOBKY CEPBEPHON KOH(UrypaluH,
Tak Kak 3TO B MHOT'OM 3aBHCHT OT THIA 33/, BBITOJIHSEMBIX CEPBEPOM.

He 3a0yapTe, 4TO B JaHHBIE pa3Mephl HE BKJIIOUYEHB! pa3Mepsl (pailiibl, KOTOpble OOBIYHO JIeKaT Ha MalvHe: (aii-
JIBI TIOJTB30BATEIIS, TIOYTA U JaHHbIe. Beerna HyxHO OBbITH OoJiee HIeApbIM, KOT/a MOACYUTHIBACIID MECTO JUIsi CBOUX
¢ailyIoB U JaHHBIX.

JIMCKOBOE IPOCTPAHCTBO, HeoOXoauMoe 1Jis Tiaakoi padotsl B Debian GNU/Linux yske BKJIIOYEHO B peKOMEH-
Jyemble TpeOoBaHus K cucteMe. B yactHoCTH, paszen /var colepXUT MHOTO crietduaHoi st Debian nHpopma-
UM, a TaKKe OOBIYHBIE JaHHBIE THIIA KYpHAIbHBIX (paiiioB. Paitnst dpkg (c mHpOpMAaImeit 0 BceX YCTaHOBICHHBIX
MaKeTax) MOTyT Jierko 3aHATh 40MB. apt Taxkke moMeraer coa ckadyaHHble (paiiiibl iepe]] uX yCTaHOBKOM. OObId-
HO, TpeOyeTcs BblIEIUTh 10 KpaiiHed mepe 200MbB st /var u ropaszfo 6osbliie, iy Bbl TUVIAHUPYETe YCTAaHOBKY
rpacu4ecKoro OKpyKeHusi pabouero croa.

3.5 Ilepepa3meTka Ajsi MyJbTH-3arPpy304YHbIX CHCTEM

Pa3merka aucka — 3TO MPOCTO oreparys JeJIeHrs JUcKa Ha ceKuun. Kaxaas BbIgeseHHas CeKIUs He 3aBUCUT OT
JOpyrux. 1o, rpy0do roBopsi, Kak MOCTPOUThH CTEHbI BHYTPH JIOMa; €CJIH Bbl J0OABUTE B OJHY KOMHATy MeOeJib, TO 3TO
HUKAaK He TIOBJUSET Ha IPYTMe KOMHATHI.

Ecmu y Bac Ha MalvHe yKe YCTaHOBJICHA OMEPAIiOHHAs CHCTeMa , KOTopasi 3aHUMAaeT BeCh JUCK U BBl XOTUTE
no6aBuTk Debian Ha TOT e JHCK, TO BaM HYKHO ero repepa3meTuTs. [ Debian Hy:KHO co31aTh OT/IeIbHbIE pa3ebl
Ha k€cTkoM fucke. OH He MOXKeT ObITh ycTaHOBJIEH Ha paszensl Windows min Mac OS X. OH MOXeT COBMECTHO
HCTIOJNIb30BaTh HEKOTOPBIE pa3esbl ¢ ApyruMu cucteMamu UniX, HO B 3TOM PYKOBOACTBE 3TO He onuchiBaeTcs. Kak
MHHUMYM, BaM HYKHO BBIIEIUTh MECTO [UIsl KOpHEBO# (haitioBoii cuctemsl Debian.

Nudopmanmio 06 MMEIOIUXCS pa3fieiaX MOXKHO IMOJYYUTh ¢ TIOMOIIBI0 HHCTPYMEHTOB Pa3METKU U3 YCTAaHOB-
JIHHOH ONepalMoHHON crcTeMsbl. Jliobast yTrinTa pa3sMeTKd yMeeT IMOKa3bBaTh CYIIECTBYIONINE pas3fesibl Oe3 hxX
W3MEHEHMSL.
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N3menenune paszena ¢ yxe uMeonencs (aioBoil CHCTEMON YHHUYTOXUT BCIo MH(popMarmio Ha HEM. To ecTb
BBI BCET/IA JIOJIKHBI CAENATh PE3EPBHYIO KOMUIO Beell MH(pOpMaNuy repes nepepasmerkon. Vcromp3ys aHaIoruo ¢
JOMOM, Bbl BEPOSITHO 3aXOTUTE BBIHECTU BCIO MeOelIb TIepe]] IEPEHOCOM CTEH MIIH e Bbl PUCKYyeTe IONOPTUTD e€.

B HeKOTOpBIX COBPEMEHHBIX OTNIEPALIMOHHBIX CUCTEMaX MOKHO IepeMellaTh U U3MEHATh pa3Mephl ONpeIeIEHHBIX
CYIIECTBYIOLIMX Pa3[eJIOB, HE YHUUTOXAs UX COAEPKHUMOro. DTO MO3BOJISAET BBIASIUTh MECTO 151 JOTIOJHUTEIBHBIX
pa3nesioB, He Tepsis CYIMIECTBYIOIIMX JAHHBIX. XOTS 3TO paboTaeT BIOJHE XOPOIIO B OOJBIIMHCTBE CIIy4aeB, W3-
MEHEHHE pa3METKHU JWCKa, IO CYTH, OIMacHOe JNEHCTBHE U JOJIKHO BBIIOJIHATHCS TOJBKO MOCIE CO3/IaHUS MOJHON
Pe3epBHOI KONMHU BCEX JAHHBIX.

3.6 Hacrpoilika anmapaTHOro o0ecneyeHnst M ONepParuoOHHON CHCTEMbI
nepes yCTAaHOBKOM

This section will walk you through pre-installation hardware setup, if any, that you will need to do prior to installing
Debian. Generally, this involves checking and possibly changing BIOS/UEFI/system firmware settings for your system.
The «BIOS/UEFI» or «system firmware» is the core software used by the hardware; it is most critically invoked during
the bootstrap process (after power-up).

3.6.1 Brpi6op 3arpy304HOro yCcTpoicTBa

3.6.2 Mukponporpamma ARM

Kak yxe ynomuHasioch panee, B cucteMax ARM oTcyTCcTBYeT cTaHAapTHas CUCTeMHas MUKpornporpamMa. [axe B
ciTy4yae OIMHAKOBOW 110 UMEHU MUK POIPOTPaMMBL, e€ MOBE/ICHUE MOKET OTJIMYAThCS. B pe3ynbTate B OOJBITMHCTBO
BCTpaMBaeMbIX YCTPOUCTB ¢ apxuTeKTypoii ARM mpownsBomutenn, 0OYHO, BKIIOYAIOT CIIEIAAIBHO U3MEHEHHBIC
BEPCUH MUKPOIIPOrPaMMBI U 3aIlIaThl AJIs1 YCTPOUCTB. K coxkaneHmo, Mpou3BOIUTENN YacTO He OTIIPABIISAIOT Clie-
JIaHHBIE U3MEHEHHU sl U PACIIMPEHHs pa3pabOTYMKaM MUKPOIIPOrPAMMBI, U TIO3TOMY B HOBBIX BEPCHSIX OPUTHHAIBHON
MUKPOIPOrpaMMbl MOAAECPKKA HE MOABJIACTCA.

Kak cnenctsue, fjake B COBCEM HOBBIX CUCTEMAaxX 4acTO MCHOJIb3YeTCsl MUKPOIPOrpaMMa Ha OCHOBE U3MEHEHHOM
MIPOM3BOAUTEIEM BEPCUU MHOTOJIETHEH JaBHOCTH, B TO BpeMsl KaK OCHOBHOW BepCHel MUKPOIPOTrpaMMEI Tpeia-
raloTCsl JOTOJTHUTEIbHBIE BO3MOKHOCTH WM B Hel ObUIO M3MEHEHO MoBeieHre B paboTte. B momoHeHn K 3TOMY, B
M3MEHEHHBIX TPOU3BOJUTENISIMUA OJJHOW BEPCUM MUKPOIPOTPaMMBbI HCIIOJb3YIOTCSl pa3Hble HAUMEHOBaHMs HabOpT-
HBIX YCTPOWCTB, YTO HE MO3BOJIAET HAMKCATh PAd0UyI0 SAUHYI0 HHCTPYKIHIO 1ist cicTeM ARM.

3.6.3 3ananme MAC-aapeca ethernet B U-Boot

Cunraercs, uto MAC-azpec kaxaoro uarepdeiica ethernet 107keH OBITh YHUKAJIBHBIM IJI00AIBHO, M, TEXHUYECKH,
YHHUKaJIbHBIM BHYTPH CBOETO IIMPOKOBEIIATENIBHOTO IoMeHa ethernet. 17151 3TOro mpon3BoOaUTENO, OOBIYHO, BHIIE-
asiercst 6ok MAC-afpecoB U3 HEHTPATN30BaHHO-YIPABISEMOro POCTPAaHCTBa (TUIATHO), M OH HACTPAUBACT OJUH
U3 3THX aJIPeCOB Ha KaX/IOM I1POJIaBaeMOM YCTPOWCTBE.

Brinmyckast miaThl pa3paboTYMKa IPOM3BOIUTENb, MHOTIA, YTOOB! HE IUIaTUTh, HE MPEAOCTABISIET INI0OAIBHO-
YHUKaJIBHBHIN afpec. B 3Tux ciydasax nons3oBatenu camu 3agaioT MAC-agpeca qiia cBoux cucrteMm. Korma MAC-
azpec uHTepdelica He 3ajjaH, HEKOTOPHIE CETEBHIE ApalBEPhl TeHEPUPYIOT Npou3BoJbHBIT MAC-aapec, KOTOpHIii
MOXET MEHSThCS IIPH KakJOM BKJIIOUEHHH, ¥ €CIN 3TO IIPOMCXOAUT, JOCTYII K CETH BO3MOXKEH JJaKe €CJIH M0JIb30Ba-
TeJIb He BBEJ aJpec BPy4YHYIO, HO IIPU 3TOM, Harpumep, HazHauenue IP-agpecos mo DHCP Ha ocroBe MAC-anpeca,
OYEBHHO, HE 3apadoTaerT.

YroOsl n30exkaTh nepecedeHus ¢ opuIMaIbHO BhilaHHbIMU MAC-agpecamMu CyIecTBYeT 3ape3epBUPOBAHHOE
MPOCTPAHCTBO, TaK HA3BIBAEMBIX «JIOKAIBHO-KOHTPOIUPYEMBIX» ajapecoB. OHO 3aqaéTcs 3HAYCHUEM JIBYX CIeIH-
aJbHBIX OUT B MepBOM Oaiite ajipeca (xopoiiee onucanue B ctatbe Bukumeann «MAC address»). Ha npaktuke 310
03HAYaeT, 4To JII0OOH aapec, HAUMHAOIIUICS C MeCTHAAUATEPUYHOro ca (Harpumep, ca:ff:ee:12:34:56) MoxHO nc-
T0JIb30BaTh KaK JIOKAJIbBHO-KOHTPOJIMPYEMBIH ajipec.

B ycrpoiictBax ¢ U-Boot B kayecTBe cucTeMHOI MUKporporpammbl, ethernet MAC-agpec xpaHuTcsi B niepe-
MeHHOU okpyxeHus «ethaddr». Ero moxno yBuaers u3 npuriamenus U-Boot mo komanze «printenv ethaddr» u
M3MEeHHUTh KoMaHIoi «setenv ethaddr ca:ff:ee:12:34:56». [ociie ycTaHOBKY 3HaUeHHs] KOMaHIA «Saveenv» aeaeT
€r0 TIOCTOSTHHBIM.
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3.6.4 IlIpoo6aemsl pa3zmemenns ssapa/Initrd/nepesa-ycrpoiicts B U-Boot

B nipotiecce 3arpy3ku B HEKOTOPBIX YCTPOKMCTBaX co crapbiMu Bepcusimu U-Boot MOryT ObITh ITPOGJIEMBI C ITPABUJIb-
HBIM pa3MellieHreM B maMsTu sapa Linux, HadanpHoro ramdisk u ¢paiina aepeBa yctpoicts. B atot ciyyae U-Boot
BBIBOIUT cooOieHue «Starting kernel ...», 1 cucTemMa rmoBrucaeT HUYEro OOJIbIlIe He BBIBOASA. DTH MPOOJIEMbI ObLIH
peleHsl B HOBBIX Bepcusax U-Boot, Hauunas ¢ v2014.07.

Ecmu B cucreme cHavana ucrionbs3oBanachk Beperust U-Boot crapee v2014.07 u mo3xe oHa ObUTa OOHOBJICHA Ha
HOBYIO, TO ITpo0JieMa MOXeT octathes. [Ipu 00HOBIEHHH U-boot, 0OBIYHO, HE U3MEHSIIOTCS CYILECTBYIONINE Tepe-
MeHHble OKpYysxenusi U-Boot u jij1s1 ucripaBiieHust TpeOyeTcs yCTaHOBKA JIOTIOJIHUTENIBHON MIEPEMEHHON OKPYKEeHHS
(bootm_size), uto genaercss U-Boot aBTOMaTHUECKH TOIBKO MPU YCTAHOBKE C HYJISA, IPU OTCYTCTBUM AAHHBIX OKPY-
KeHus. Bo3aMoxHO BpyuHyl0 yka3aTh bootm_size co 3HaueHHeM 1o ymosrdaHuio HoBoro U-Boot komaHmoil «env
default bootm_size; saveenv» u3 npurnamenus U-Boot.

Em€ oqus crioco6 06xo/1a npodiemM pa3MellieHus : BBITOIHUTh koManay «setenv fdt_high fTfHHf; setenv initrd_high
OxfTHtTT; saveenv» B npurnamennu U-Boot, HOMHOCTBIO BHIKJIIOYAIOITYIO pa3Menienne HadaiabHoro ramdisk u daitna
JiepeBa YCTPOCTB.
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I'naBa 4

IlosyueHne HOCHTEJIS C JUCTPUOYTHBOM

4.1 Official Debian GNU/Linux installation images

By far the easiest way to install Debian GNU/Linux is from a set of official Debian installation images. You can buy
a set of CDs/DVDs from a vendor (see the CD vendors page). You may also download the installation images from a
Debian mirror and make your own set, if you have a fast network connection and a CD/DVD burner (see the Debian
CD/DVD page and Debian CD FAQ for detailed instructions). If you have such optical installation media, and they
are bootable on your machine, you can skip right to I'maBa 5. Much effort has been expended to ensure the most-used
files are on the first CD and DVD image, so that a basic desktop installation can be done with only the first DVD or -
to a limited extent - even with only the first CD image.

[pu cerogusiHux 00bEMax, Ha CD-IUCK MOXHO HE TAK MHOTO YMECTUTb, HATIPUMED, He KakI0e OKPYKEHHUE pa-
60Yero cToja MOXHO YCTAaHOBUTB MMesl TOJIbKO nepBriil CD; st ycranoBke ¢ CD HEKOTOPBIX OKPYKEHUH paboyero
CToJIa TpeOyeTcs WM HOJKIIOUeHHE K CETH, WM JIOTIOJHUTEIIbHBIE TUCKH.

Also, keep in mind: if the installation media you are using don’t contain some packages you need, you can always
install those packages afterwards from your running new Debian system (after the installation has finished). If you
need to know on which installation image to find a specific package, visit https://cdimage-search.debian.org/.

If your machine doesn’t support booting from optical media, but you do have a set of CD/DVD, you can use
an alternative strategy such as usb stick, net boot, or manually loading the kernel from the disc to initially boot the
system installer. The files you need for booting by another means are also on the disc; the Debian network archive and
folder organization on the disc are identical. So when archive file paths are given below for particular files you need
for booting, look for those files in the same directories and subdirectories on your installation media.

Once the installer is booted, it will be able to obtain all the other files it needs from the disc.

If you don’t have an installation media set, then you will need to download the installer system files and place them
on the usb stick or a connected computer so they can be used to boot the installer.

4.2 CkauuBanue (pailjioB ¢ cepBepoB-3epkaJua Debian

Brmxaiimii (M Mo3TOMy, BEpPOSITHO, CaMblid OBICTPBIN) K BaM CepBep-3ePKaJio MOXKHO HAWTH B CITMCKE CEPBEPOB-
3epkait Debian.

4.2.1 Where to Find Installation Files

Various installation files can be found on each Debian mirror in the directory debian/dists/bookworm/main/installer-
arm64/current/images/ — the MANIFEST lists each image and its purpose.

4.3 IToaroroBka (ailioB AJis1 3arpy3ku ¢ kapthl namsitu USB

To prepare the USB stick, we recommend to use a system where GNU/Linux is already running and where USB is
supported. With current GNU/Linux systems the USB stick should be automatically recognized when you insert it.
If it is not you should check that the usb-storage kernel module is loaded. When the USB stick is inserted, it will be
mapped to a device named /dev/sdX, where the «X» is a letter in the range a-z. You should be able to see to which
device the USB stick was mapped by running the command Isblk before and after inserting it. (The output of dmesg
(as root) is another possible method for that.) To write to your stick, you may have to turn off its write protection
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switch.

Buumanue

device! Make very sure that you use the correct device name for your USB stick. If
you use the wrong device the result could be that all information on, for example, a
hard disk is lost.

: The procedures described in this section will destroy anything already on the

4.3.1 Preparing a USB stick using a hybrid CD/DVD image

Debian installation images for this architecture are created using the isohybrid technology; that means they can be
written directly to a USB stick, which is a very easy way to make an installation media. Simply choose an image (such
as the netinst, CD or DVD-1) that will fit on your USB stick. See Pa3nen 4.1 to get an installation image.

The installation image you choose should be written directly to the USB stick, overwriting its current contents.
For example, when using an existing GNU/Linux system, the image file can be written to a USB stick as follows, after
having made sure that the stick is unmounted:

# cp debian.iso /dev/sdX
# sync

Simply writing the installation image to USB like this should work fine for most users. For special needs there is this

wiki page.
Information about how to do this on other operating systems can be found in the Debian CD FAQ.

Baxuo

O6pa3 ponxeH 6biTb 3anMcaH Ha YCTPOMCTBO, NPeACTaBNsoWee BECb ANCK, a He
oThenbHbI pasnen, Hanpumep /dev/sdb, a He /dev/sdb1. He ucnonbsyiite npo-
rpammbl TUNa unetbootin, koTopble M3MeHsIOT 06pas.

4.4 IloaroroBka ¢painiaoB nuas 3arpy3ku no TFTP

Ecnn Bamma mManiHa MOAKIIIOUeHA K JIOKAIBHOW CETH, TO BBl MOKETE 3arpy3uTh €€ 10 CEeTH C Ipyroi MaIlIMHbI Yepe3
TFTP. [Ins sTOro0 Ha yAali€HHYO MAIIMHY B ONpEAeTEHHOe MECTO BaM HYKHO MTOMECTHUTH 3arpy304Hble (paiiibl 1
HACTPOUTh MOAAEPKKY 3aTrPy3KH Balllell MaIlIMHbL.

Bawm nyxHo Hactpouth TFTP cepgep, a ecu mamms maoro, To DHCP cepsep uim RARP cepsep .

Reverse Address Resolution Protocol (RARP) — 3T0 onus u3 nyTeii yka3zaTb KJIMeHTy Kakoii aapec IP mis Hero
npeHazHadeH. Jpyroi cnocod — ucrosszoBats BOOTP nporokosn. BOOTP — sto IP npotokout, KoTopslii nHpOp-
MHUpyeT KoMmbioTep o ero [P-anpece u rae B ceT moyuuTs 3arpy304nsiii 06pa3. DHCP (Dynamic Host Configuration
Protocol) 6onee ru6ok u obpatao coBmectum ¢ BOOTP. HekoTopbie cCUCTEMBbI MOTYT OBbITh HACTPOEHBI TOJILKO Yepe3
DHCP.

Trivial File Transfer Protocol (TFTP) ucnionb3yercst uist 3arpy3ku 3arpy304Horo oopasa Ha KIMEHTCKYIO Malllu-
Hy. TeopeTnueckn, MOKHO MCIIOIB30BaTh JII0OOH cepBep Ha JIIoOoH m1aTdopMe, KOTopas pean3yeT 9T MPOTOKO-
Jbl. B mpuMepax 3Toro paszena mMbl ucnoibzyeM KoManabl u3 SunOS 4.x, SunOS 5.x (Tak Ha3plBaeMblil Solaris) u
GNU/Linux.

4.4.1 Hacrpoiika RARP cepBepa

To set up RARP, you need to know the Ethernet address (a.k.a. the MAC address) of the client computers to be
installed. If you don’t know this information, you can boot into «Rescue» mode and use the command ip addr
show dev ethO.

B cucreme ¢ RARP cepBepom ncrions3ytomieit ssapo Linux wmw Solaris/SunOS BBI TOJKHBEI UCITONTB30BATh MPO-
rpammy rarpd. Bam Hy)XHO poBepuTh, UTO anmnapatHbii aapec Ethernet kinenTa conepskurcs B 6a3e qaHHbIX «ethers»
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(nm B daiine /etc/ethers wm yepe3 NIS/NIS+) u B 6a3e maHHbIX «hosts». 3aTeM, BaM HyXXHO 3aIlyCTUTh Je-
moHa RARP. B 6onbummacTBe Linux cucrem 1 SunOS 5 (Solaris 2) BeinosiHuTe KOMaHy (OT CYHeprioib30BaTesi):
/usr/sbin/rarpd -a; B apyrux Linux cucremax /usr/etc/rarpd —a wm /usr/etc/rarpd —-a B
SunOS 4 (Solaris 1).

4.4.2 Hacrpoiika DHCP cepBepa

Opanm u3 ceoboxHbpx DHCP ceprepos sBisietcst ISC dhepd. B Debian GNU/Linux oH goctyneH u3 nmakeTa i sc-dhcp-server.
Bor nmpumep ero koHbwurypaimonHoro daina (06suHo /etc/dhcp/dhepd. conf):

option domain-name "example.com”;

option domain-name-servers nsl.example.com;
option subnet-mask 255.255.255.0;
default-lease-time 600;

max—lease—-time 7200;

server—-name "servername”;

subnet 192.168.1.0 netmask 255.255.255.0 {
range 192.168.1.200 192.168.1.253;
option routers 192.168.1.1;

host clientname {
filename ”/tftpboot.img”;
server—name ”"servername”;
next—-server servername;
hardware ethernet 01:23:45:67:89:AB;
fixed-address 192.168.1.90;

B aToM npumepe onpe/esiéH eqUHCTBEHHBIN CepBep servername, KOTOPbI padoraeT B kauectee DHCP, TFTP
CEepBEPOB U 1ILTI03a CeTH. BaM MouTH HaBepHsAKA HYKHO U3MEHUTh onuuio domain-name, a Tak)ke UMs cepBepa U aI-
napaTHBIH ajipec KiueHTa. Onuus £ilename JOJKHA cofep:xaTh UM (ailyia, KOTOPBIA Hy:KHO MoayduTts o TFTP.

[Mocne penakTrpoBanus KoH(pUTyparronHoro daiina 1 dhepd, nepesarpysute cepsep komanaoi /ete/init .d/isc—-dh
restart.

4.4.3 Hacrpoiika BOOTP cepsepa

Hnsa GNU/Linux ects 18a BOOTP cepgepa. [Tepoiit — CMU bootpd. Bropoii, Ha caMoMm fiesie SABSIOIUICS cep-
BepoM DHCP — ISC dhcpd. B Debian GNU/Linux oHu HaxofsaTcs B MakeTax bootp U isc-dhcp-server
COOTBETCTBEHHO.

To use CMU bootpd, you must first uncomment (or add) the relevant line in /etc/inetd.conf. On Debian
GNU/Linux, you can run update—inetd ——-enable bootps,then /etc/init.d/inetd reloadtodo
so. Just in case your BOOTP server does not run Debian, the line in question should look like:

bootps dgram udp wait root /usr/sbin/bootpd Dbootpd -i -t 120

Now, you must create an /et c/bootptab file. This has the same sort of familiar and cryptic format as the good old
BSD printcap, termcap, and disktab files. See the bootptab manual page for more information. For CMU
bootpd, you will need to know the hardware (MAC) address of the client. Here is an example /etc/bootptab:

client:\
hd=/tftpboot:\
bf=tftpboot.img:\
ip=192.168.1.90:\
sm=255.255.255.0:\
sa=192.168.1.1:\
ha=0123456789AB:

You will need to change at least the «ha» option, which specifies the hardware address of the client. The «bf» option
specifies the file a client should retrieve via TFTP; see Paznen 4.4.5 for more details.

Hanporus, Hactpoiika BOOTP B ISC dhepd ouens npocTa, Tak kKak 31ech kiueHTsl BOOTP cumnrtaotcs oqHuM
u3 BapraHToB kireHToB DHCP. Hekotopble apXUTeKTyphbl TpeOYIOT CI0KHOW HACTPOMKHU ISl 3aTpy3KH KJIMEHTOB
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o BOOTP. Eciu y Bac oiiH U3 TakHX CIIy4aeB, mpounTaite pasaen Paszmen 4.4.2. Eciu HeT, TO JOCTaTOYHO MPOCTO
I00ABUTD IupekTuBy allow bootps 0JI0K HACTPOMKM MOJCETH, CoepKaIlel KimeHTa, B /et c/dhcp/dhcpd.
confu nepe3anyctuth dhepd komannoit /etce/init .d/isc—dhcp-server restart.

444 Bxkmouenue TFTP cepepa

Uro6s! cepeep TFTP 3apadorai, BO-IepBBIX HYXHO ITPOBEPUTH UTO BKJoueHa tftpd.

Iporpamma t ftpd—hpa Moxker ObITh 3amyIneHa AByMs criocodamu. OHa MOXET 3aIyCKaThCsl 110 TPeOOBAHUIO
cIyk00i inetd, WM MOXeT ObITh HACTPOEHA Il PabOTHI Kak He3aBHCHUMasi CITyx0a. BeiGop MeTozia mporCXoauT
TIpY [IPU YCTaHOBKE MaKeTa, U €r0 MOKHO M3MEHUTDb Yepe3 EPEeHaCcTPONKY MakeTa.

3ameuaHue
Wctopnyeckn, TFTP-cepsepbl MCnonb3ytoT kartanor /tftpboot AN XpaHe-
Husi 06pasoB. OpHako, naketel Debian GNU/Linux mMoryT ucronb3oBatb apyrue
katanoru, 4ytobbl cootBetcTBoBaTh Filesystem Hierarchy Standard. Hanpumep,
t ftpd—hpa MO yMONYaHWio UCNonb3yeT /srv/t ftp. Bam MoxeT notpeboBatbes
N3MEHUTb NPUMepPbI KOHAUrypaLun A1 COOTBETCTBUSI.

ITo ymomuanmio, Bce anbTepHaTHBHBIE Tporpammsl in.tftpd, nocrynuele B Debian, mpoTokoampyioT 3ampock!
TFTP B cuctemuslii xxypHai1. HekoTOphle M3 HUX MMEIOT TapaMeTp —V, TIO3BOJISIONIMI BKJIIOYUTH O0Jiee MOAPpOOHbBINA
MPOTOKOJI. PeKOMeHIyeTCsl IPOBEPUTH 3T COOOLIECHNS B JKypHaJe B CIy4ae BOSHUKHOBEHUS POOIeM ¢ 3arpy3Koid;
3TO XOpOIas OTIPABHAS TOYKA MPY MOUCKE MPUIKUH OLTUOOK.

4.4.5 Komuposanue TFTP oopa3os B karanor TFTP cepsepa

Hanee, moMectuTe HyXHbII 3arpy3ounbiii 06pa3 TFTP u3 Pasnen 4.2.1 B karasor 3arpy3ounsix o6pasos tftpd. Bet
MOXETe C/IeNIaTh CChUIKY Ha 3TOT pail st (paitna, koropsii tftpd OyaeT nepenaBath Juist 3arpy3Ku OMpeAeIEHHOMY
kimeHty. K coxanenmio, nMs aiina 3aBucut ot kiavieHTa TFTP 1 HUKak He cTaHIapTH30BaHO.

4.5 ABTOMaTH4YecKasi yCTAHOBKA

JI71s1 yCTaHOBKHM Ha HECKOJIBKO KOMITBIOTEPOB MOXKHO BOCIOJIB30BAThCS TIOTHOCTBIO aBTOMATHUYECKON yCTaHOBKOIA.
Heo6xoaumbie makeTsl Debian: fai—-quickstart (MCmobp3yercs: CepBepoM YCTAHOBKH) M cama IporpaMma ycra-
HoBku Debian. ITogpoGHas nH(popMaIums rnpejcTaBicHa Ha joMariHel crpanuie FAL

4.5.1 ABTOMaTHuecCKasi yCTAaHOBKA C NOMOIIbI0 IpOorpaMmmbl yctaHoBKHN Debian

ITporpamma ycranoBku Debian mogaep:kuBaeT aBTOMaTHYECKYIO YCTAHOBKY depe3 (paiiyibl aBTOMaTHUECKON YCTaHOB-
ku. Paiiy aBTOMaTHYECKON YCTAaHOBKM MOKET OBITh 3arpysKeH IO CETH WIIK CO CMEHHOTO HOCHUTEJsI, U UCHIOJIb3YeTCs
IUTsS OTBETOB Ha BOIPOCHI, 33/1aBa€Mbl€ BO BpeMsI IPOLecca YCTaHOBKH.

[MosHy10 IOKyMEHTALMIO 110 ABTOMATUYECKOI YCTaHOBKE U pabOYMil IpUMep, KOTOPHIH Bbl MOXKETE OTPEIAKTH-
posartsb, Haxonutcs B [Ipuitoxenue B.

4.6 Verifying the integrity of installation files

You can verify the integrity of downloaded files against checksums provided in SHA256SUMS or SHA512SUMS files
on Debian mirrors. You can find them in the same places as the installation images itself. Visit the following locations:

¢ checksum files for CD images,
¢ checksum files for DVD images,
¢ checksum files for other installation files.

To compute the checksum of a downloaded installation file, use

sha256sum filename.iso
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http://refspecs.linuxfoundation.org/fhs.shtml
http://fai-project.org
https://cdimage.debian.org/debian-cd/current/arm64/iso-cd/
https://cdimage.debian.org/debian-cd/current/arm64/iso-dvd/
http://http.us.debian.org/debian/dists/bookworm/main/installer-arm64/current/images/
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respective

sha512sum filename.iso

and then compare the shown checksum against the corresponding one in the SHA2 56 SUMS respective SHA512SUMS
file.

The Debian CD FAQ has more useful information on this topic (such as the script check_debian_iso,
to semi-automate above procedure), as well as instructions, how to verify the integrity of the above checksum files
themselves.
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https://www.debian.org/CD/faq/
https://www.debian.org/CD/faq/index.en.html#verify

I'naBa §

3arpy3ka cucreMbl YCTAHOBKH

5.1 3anyck nporpamMmbl ycTaHOBKH Ha 64-bit ARM

3amMmeuanne

O TOM, Kak 3anyCcTuTb NPOrpamMmy yCTaHOBKM C rpadouyeckumM MHTepdericoM CMoT-
pute Pasgen 5.1.6.

5.1.1 Hacrpoiika KOHCO.JIHU

The graphical installer is (experimentally) enabled on the arm64 debian-installer images, but on some devices
you may still have to use the serial console. The console device should be detected automatically from the firmware,
but if it is not then after you boot linux from the GRUB menu you will see a «Booting Linux» message, then nothing
more.

Ecnm y Bac Bo3HMKJIA 3Ta TPo0JIeMa, TO HyKHO 331aTh HyXKHYIO HACTPOMKY KOHCOJIM B KOMaHAHOM CTPOKe sizipa.
Haxwmure e mist Beioopa «Edit Kernel command-line» B mento GRUB, u 3amenure

-—— quiet

Ha

console=<device>, <speed>

Harpumep

console=ttyAMAQO, 115200n8

. s 3aBepenus Haxmute Control-x 1 3arpy3Ka MpoAOIKUTCS C HOBOW HACTPONKOM.

5.1.2 YcranoBka Juno

B Juno ectp UEFI, nmostoMy ycraHOBKa mpocTta. Hanbosiee MpakTUYIHBIM METOJIOM SIBIISIETCS YCTAaHOBKA C KapThI
namsiti USB. Uto6si 3apabotaina 3arpy3ka ¢ USB, Bam HyHO OOHOBHUTbH MUKpOIporpammy. [TpoBepeHo, 4To TOUHO
pabotaior c6opku http://releases.linaro.org/members/arm/platforms/latest/, BoinyienHsle nocie mapra 2015 rona.
OGHOBJIEHNE MUKPOIIPOrpaMMBI OITMCAHO B IOKYMEHTaluu K Juno.

Prepare a standard arm64 CD/DVD image on a USB stick. Insert it in one of the USB ports on the back. Plug
a serial cable into the upper 9-pin serial port on the back. If you need networking (netboot image) plug the ethernet
cable into the socket on the front of the machine.

3anycTuTe KOHCOJIb Ha IOCIIeOBATENIbHOM MOPTy ¢ HacTpoiikamu 115200, 8 6ut 6e3 y€THOCTH U 3arpy3uTte
Juno. MammHa fnomkHa 3arpy3uthb ¢ Kaptel mamata USB menio GRUB. Hacrpoiiku koHcoM Juno onpeaensioTces
HeNpaBUJIbHO, I03TOMY MpocToe Haxkatue Enter He nokaxeT BeiBoja sapa. Hactpoiite KOHCOIb TapamMeTpaMu

console=ttyAMAQO, 115200n8
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(xak onucano B Pazzen 5.1.1). ITo Haxartuio Control-x /151 3arpy3KH JOJDKHO OTOOpa3uTh 3KpaHbl debian—installer
Y TIO3BOJIUTH BaM MTPOAOJIKUT YCTAHOBKY CTAaHAAPTHBIM 00Pa3oM.

5.1.3 VYcranoska Ha Applied Micro Mustang

st stoit mammab foctymHO UEFL, Ho 06pr9HO, 0HA ipofaétcsi ¢ U-Boot, mosToMy cHavYasia BaM HY’KHO YCTAHOBUTD
mukporporpammy UEFI firmware u ucnosib3oBath 0ObIYHbIE METO/IbI 3arPY3KH/YCTAHOBKU MIIM MCIIOJIb30BATH Me-
Tozbl 3arpy3ku U-Boot. 1151 ynipaBlieHHs! yCTaHOBKOH HYKHO MCIIOJIb30BAaTh KOHCOJIb Ha MOCIIEIOBATEILHOM IOPTY,
TaK Kak rpapuyecKuii yCTaHOBIIMK He BKJIIOUEH JUIS apXUTEKTYphl armo4.

PexomeHyeMbIM METOZIOM YCTAHOBKH SIBJISIETCS] KONMpOBaHKe siipa debian—installer u initrd Ha xEcT-
KMH JVCK TIOCPEACTBOM ITOCTABISIEMOH € 3TOM MallIMHOM BCTPOEHHOW CUCTEMBI, A 3aTEM 3aITyCK U3 He€ ke IMPOrpaMMBbI
ycranoBku. Wnn sxe MosxHO ucnosb3oBats TFTP miis nomyuenus simpa/dtb/initrd copied u 3arpy3ku (Pasmen 5.1.4.1).
IMocne ycraHOBKM HEOOXOIMMO BPYUYHYIO M3MEHUTb HACTPOWKH 3arpy3KH Ha YCTAaHOBJIGHHBIN 00pas.

3anycTrTe KOHCOJIb Ha IOCIIeJOBATEIbHOM MOPTy ¢ HacTporkamu 115200, 8 6ut 6e3 u€THOCTH M 3arpy3urte
MarmmHy. [lepesarpysurte mamumHy u koraa yeuaute «Hit any key to stop autoboot:» HaxMuTe TOOYI0 KIIABHIILY,
YyTOOBI NONTY4nTh NpHraenne Mustang#. [Tocie sToro rcnons3yiite komanas! U-Boot 1151 3arpy3Ku 1 BHITOTHEHHS
snpa, dtb u initrd.

5.1.4 3arpys3ka no TFTP

3arpyska 1o cetu TpedyeT HaJIuMsI CETEBOro IMOJKIIOYEHHS 1 ceTeBoro 3arpy3ounoro cepsepa TFTP (1, BeposiTHO,
takxke cepsepoB DHCP, RARP nmm BOOTP pist aBTOMaTHYeCKOM HACTPOMKHY O CETH).
Hacrpoiika cepBepa Juist oOecrieueHus1 3arpy3ku U3 cetu onucana B Pasnen 4.4.

5.1.4.1 3arpy3ka no TFTP u3 U-Boot

3arpyska 0 CeTH B CUCTEMaX, UCHOJB3YIOIIMX MUKporporpammy U-Boot, COCTOMT 13 TPEX MIaroB: a) HACTPOMKa
cetH, 0) 3arpy3ka o0pa3oB (siapo/HavyanbHblii ramdisk/dtb) B mamsTh 1 B) MCTIOJIHEHNE paHee 3arpyKEHHOTO KOja.
Bo-nepBbiX, Hy>KHO HACTPOUTD CeTh, UK aBToMaTnuecku o DHCP komannoit

setenv autoload no
dhcp

WM BPYUYHYIO YKa3aB HACTPOWKH B IIEPEMEHHBIX OKPYKEHHS

setenv ipaddr <ip address of the client>

setenv netmask <netmask>

setenv serverip <ip address of the tftp server>
setenv dnsip <ip address of the nameserver>

setenv gatewayip <ip address of the default gateway>

Ecmm XOTHUTE, TO MOXHO CIECJIaTh HaCTpOfIKPI NMOCTOAHHBIMU C ITOMOIIBIO KOMaH/ bl

saveenv

[Moce sTOrO HY)HO 3arpy3UTh 00pa3bl (AApo/HavanbHb ramdisk/dtb) B mamsATh. TO BHITOIHSIETCS C TOMOIIBIO
KOMaHH! tftpboot, KOTOpo# yKa3bIBaeTcs agpec 0 KOTOPOMY TpeOyeTcsi COXpaHUTb 00pa3 B amMsTh. K coxanenuo,
B Pa3HbIX YCTPOMCTBAX KapThl MaMSATU CUIIBHO Pa3IMYalOTCs, TIO3TOMY HEeT OOLIEro MmpaBujia Kakue ajgpeca cieayer
HCTIOJIb30BaTb.

B nekoropsix cucremax B U-Boot yike HaCTpOeHBI NIEpPEMEHHbIE OKPYXKEHUs HYKHBIMU aJipecaMy 3arpy3Ku:
kernel_addr_r, ramdisk_addr_r u fdt_addr_r. Ber MmoxeTe poBepuTh NX HAJTMUKE BHITOJTHIUB

printenv kernel_addr_r ramdisk_addr_r fdt_addr_r

Eciu oHM He orpejiesieHbl, TO 00paTUTeCh K JOKYMEHTAIMKM Ha CUCTEMY U BBEIMTE X 3HaUeHHs Bpy4Hyo. B cucre-
Max Ha ocHoBe LIITY Allwinner SunXi (Hanpumep, Allwinner A10, uMs apxuTeKTypsl name «sundi» i Allwinner
A20, ums1 apXUTEKTYpHl «sun7i»), Bbl MOKETE, HATPUMED, UCOJIB30BaTh CIEAYIONINE 3HAUCHUS:

setenv kernel_addr_r 0x46000000
setenv fdt_addr_r 0x47000000
setenv ramdi