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PaboTta ¢ KOMNbIOTEPOM

Tembl:

*  Mepbl NpegoCcTOpOXKHOCTH
« TogroToBka Kk paboTe ¢ BHYTPEHHUMM KOMMOHEHTaMK KoMMbloTepa
«  Tocne pa6oTbl C BHYTPEHHUMM KOMMOHEHTaMM KOMIbOTEPA

Mepbl NpeaoCcTOPOXHOCTU

B aToi rnase npriBeAeHbl OCHOBHbIE Mepbl NPEAOCTOPOXHOCTM, KOTOPbIE CRIeAyeT NPUHATL Nepes BbiNONHEHNEM Kakon-nnbo
pasbopku.

B cnyyae ecnu ans ycTaHOBKW, yTUNM3aUMn nnm peMoHTa Tpebyetca nponssectn pa3bopKy unm noBTOPHYO COOPKY
obopynoBaHus, Heobxogumo cobnogaTe crnegylowme Mmepbl 6e3onacHocTu.

* BblkniounTte cuctemy 1 Bce NOAKIIOYEHHbIE NepudepuiiHbie yCTPONCTBa.

+ OTcoeauHWTE CMCTEMY 1 BCE NOAKIIOYEHHbIE NepudepuiiHblie YCTPONCTBA OT MCTOYHUKOB NEPEMEHHOIO TOKa.

+ OTcoeauHWTE OT CUCTEMBI BCE CeTeBble kabenu, TenedOoHbl U KaHanbl TENEKOMMYHMKaLIWA.

» [lpu pabote ¢ BHyTPEHHUMWN KOMMOHEHTaMMN HOYTOyKa NCNOMNb3yWTEe KOMMIEKT 3aLUMThl OT ANEKTPOCTATUYECKNX Pa3psaoB.
+ [locne nsBnevyeHns Kakmx-nnbo KOMMOHEHTOB CUCTEMbI OCTOPOXXHO MOMELLANTE UX HA aHTUCTaTUYECKYHO NMOOJOXKKY.

+ Bo nsbexaHve nopaxeHusa aNekTpu4eckMM TOKOM HaeBanTe 0byBb C HEMPOBOAALLMMN PE3MHOBLIMU MOAOLLBAMMU.

Pe3epBHOE nuTtaHue

Ha tex nsgenusx Dell, rae ncnonb3yercs pe3epBHOe NUTaHme, HeoBXoAMMO OTKMYUTL ero nepen BCKpbiTMem kopryca. Cuctemsl ¢
pes3epBHbIM MUTaHNEM PakTUYECKV NOMYyYaloT NUTaHWe, KOrAa HaXoAaTCs B BbIKIIIOYEHHOM COCTOSIHUW. BHyTpeHHee nuTaHne
no3BonseT yaaneHHo Bknoyatb cuctemy (Wake on LAN), nepeBoanTb ee B CNALLMIN PEXUM U UCMONb30BaTh APYyrve NPOABUHYTHIE
YHKUMM yNpaBneHns nuTaHnem.

Mpn OTKNOYEHNN NCTOYHNKA PE3EPBHONO NUTAHNA U YAEPXKXUBAHUN KHOMKN NMUTaAHUA Ha)kaTon B TeyeHue 15 CeKyHA oCTaTo4Hoe
HanpsKeHne B CUCTEMHOW NnaTte AOMMKHO ObITb yoaneHo, H0yT6yKOB

3asemMmneHue

KoMnnekT 3awwuTbl OT SMEKTPOCTAaTUYECKMX pa3psAoB NO3BOSSET NOAKIOUNTE ABaA 3a3eMNSAOLLNX NPOBOAHMKA UITM HECKOSBKO K
OAHOMY 3NEeKTpnU4YeCKoMy noteHuunany. [pw nogknoyeHnn Npoeoga 3a3eMneHuns y6e,qv|Ter, YTO OH MOAKMKYEH K OroNeHHOM
METannM4Yeckon NOBEPXHOCTU, a HE K OKpaLLEHHON METaNIMYECKON NN K HEMETaNINYEeCKON NOBEPXHOCTH. 3almTHbIN 6pacneT
OOIMKEH HAOEXHO AepXaTbCsA M NOMHOCTLIO Npunerathb K Koxe. MNpexae Yem nogkniovaTb 3a3emMreHne K O60py}J,OBaHM}O,
obs3aTenbHO CHUMUTE BCE HaTerbHble I'Ipl/I60pr M yKpalwleHusa, To eCTb Yachl, 6pacneTb|, Konbua U T. N.

AneKTpocTaTnvyeckum paspag — 3awmrta ot ICP

OnekTpocTaTuyeckue paspsifabl NPeACTaBNsOT CePbe3HYH ONAacHOCTb Npy paboTe C 3NeKTPOHHLIMU KOMMOHEHTaMU, 0COBEHHO
nnatamy paclumpeHusi, nporeccopamu, mogynsamu namsit DIMM n cuctemHbiMu nnatamu. Oaxe HebonbLive 3apsabl MOryT
NOBPEAUTb SMEKTPUYECKUE Lienu, NpUYemM HeoueBuaHbIM o6pa3oM. Hanpumep, npobnembsl MOryT HavaTb BO3HWUKAaTb NWLLb BPEMS OT



BpeMEeHN Unm CoKpaTuUTCAa CPoK CJ'Iy)K6bI nsgenus. Mo Mepe TOro Kak gnsa orpacnu ece bonee BaXHbIMW CTAHOBATCS HU3KOE
3Hepron0Tpe6neHv|e M BbICOKaA NMTIOTHOCTb pa3MelleHna, pacTteT 1 BaXXHOCTb 3allMTbl OT 3JIEKTPOCTaTUYECKNX pa3panos.

C cBA3u C yBENUYEHNEM MIOTHOCTM NOMNYNPOBOAHUKOB Ha HOBEMLIMX npoaykTax Dell nocnegHue nogBepKeHbl
3MNEKTPOCTaTUYECKOMY NOBPEXAEHUIO CUIbHEE, YeM Bornee ctapble mogenu. o 3Ton NpuYnHe HeKOTopble MeToabl O6paLLeHns ¢
KOMMOHEHTaM1, PEKOMEH0BaHHbIE paHee, CTanu HenpuemMnemMbiMu.

O6bI4HO rOBOPAT O ABYX TUNAX ANEKTPOCTaTUYECKUX NOBPEXAEHNN: KPUTUYECKNX U NOCTEMNEHHbIX.

* Kputuuyeckune. Kputnueckune nospexaeHnss — 31o npumepHo 20% NOBPEXAEHWU, CBA3AHHbIX C 3NIEKTPOCTATUYECKUMMN
paspsgamun. OHM NPUBOAAT K HEMEANEHHON 1 NONHOW noTepe yHKLUMOHANbHOCTU YyCTPonCTBa. Mpumep KpUTUYeCckoro otkasa:
npuv Nony4YeHnn yaapa cratmyecknm anekTpuyectsom moagyne namatv DIMM HemeaneHHo Boi3biBaeT cbovt No POST/No Video
(He npownigeH Tect POST/HeT BuageocurHana), nocne 4Yero nogaeTcs KO4OBbIN 3BYKOBOW cUrHan 06 OTCYTCTBYHOLLEN UK
HepaboTaroLen namaTu.

+ TocTteneHHsble. [NocTeneHHbIe cbon cocTaBnaoT npubnuautensHo 80% cboeB n3-3a aNeKTpPOCTaTMYECKMX paspsaoB. Takue
noBpexaeHna BO3HMKaKT 4YacTo, U B 6onbLUMHCTBE Ccny4aeB OHM NepBOHa4aribHO OKa3biBaKOTCA HE3aMeYeHHbIMU. Hanpmmep,
mogynb namsaty DIMM MOXeT nony4uTb paspsif, U3-3a KOTOPOro f1LLb HEMHOMO NOBPEXAAETCS KaHan, a HAKaKMX BHELLIHUX
CMMNTOMOB He NpodaBAeTCA. MoryT I'IpOI7ITI/I Heaenun nnn gaxke Mmecqdubl, npexane 4em KaHan pacninaBuUTcA. B atoT nepuoa
MOXeT yXyOlWnTbCA UENOCTHOCTb NaMATU, nepnoan4eckn Moryt BO3HUKaTb owmnbkn n T. n.

Bonee crnoxHbIMy B NriaHe BbISIBEHUA N YCTPaAHEHNS SBNAOTCHA NOBPEXAEeHUA NOCTENEHHOro Tuna ("J'IaTeHTHbIe I'IOBpe)K,D,eHVIH").

[nsa npegoTBpalLeHnst 3aNeKTpoCcTaTUYECKUX Pa3psaoB NpUMUTE criegytoLume Mepbl.

«  WcnonbayiiTe NPOBOAHON 3aLLUTHbIN BpacneT ¢ HeobxoAVMbIM 3a3eMreHeM. Vicnonb3oBaHne GecrnpoBOaHbIX
aHTUcTaTMyeckunx GpacneTtoB Gonblue He AonyckaeTcs. OHM He obecneurBaloT Haanexallen sawuTbl. [ns ageksaTHON
3aLUTBI OT Pa3psdoB Takke HEOAOCTATOYHO NPOCTO KOCHYTLCS Kopryca neped paGoToi ¢ yS3BUMbIMU KOMNOHEHTaMU.

+ Paboraiite ¢ yA3BMMbIMU KOMNOHEHTaMK B cTaTu4eckn 6esonacHou obnacTtu. Mo BO3MOXHOCTM NCnonb3ynTe aHTUCTaTu4yeckoe
NoKpbITUE Ha nony u Ha paboyem cTone.

* W3BnekaTb yA3BUMbIE K CTAaTUHECKOMY SMEKTPUYECTBY KOMMOHEHTBI U3 aHTUCTATUYECKON YNAaKOBKMN CrieayeT TOMNbKO
HenocpeacTBEHHO Nepea UX yCTaHOBKOW. [epea OTKpbITUEM aHTUCTaTUYECKOW YNakoBKN 06a3aTenbHO CHAMUTE CTaTU4ECKUN
3apsag co CBOero Tena.

* Ob6s3aTenbHO NoOMeLanTe KOMMOHEHThLI B aHTUCTaTU4eckue KOHTEMHEpPLI NPW TPaHCNOPTUPOBKE.

KoMnnekT 3awuTbl OT ANIEKTPOCTAaTUHECKUX pa3paaoB

[nsa npoBegeHnst 06CnyxmMBaHMS B NOMEBbLIX YCITOBUSX YalLle BCEro UCMONb3YeTCs KOMMIEKT 3alnThl OT 3NIEKTPOCTATUYECKUX
3apsaaoB 6e3 pyHKUMn MoHUTOpMHra. OH BCerga BKMYAET TPU OCHOBHbBIX KOMMOHEHTA: aHTUCTAaTUYECKYH NOAKIaaky, bpacnet u
3a3eMnaLWNIA NPoBoa,.

AneMeHTbl KOMMJIeKTa 3alnTbl OT ANIEKTPOCTAaTUHEeCKUX pa3paagonB

KoMnnekT 3awuTbl OT SMEKTPOCTaTUYECKMNX pa3psaoB BKNOYaeT cnegyrouime KOMNOHEHThI.

* AHTMCTaTM4ecKas nogknagka. AHTUCTaTUyeckas NoAKnaaka paccevsaeT 3apsd, U HA Hee MOXHO NoMeLLaTb KOMMOHEHTbI
npuv nposegeHun obcnyxunsanHus. Mpu ncnonb3oBaHMM Nogknaaky HeobxoanMmo HageTb BpacneT u coeauHUTb ero ¢
nogknagkoun n nobon MeTannMyeckol YacTblo 06CNyXMBaeMoWn CMCTEMbI 3a3eMIsoLWMM NpoBogoM. Nocne aToro MOXHO
AocTaaTtb o6cnyxnuBaemble KOMMNOHEHTbI U3 3ALLMTHOrO MakeTa u KnacTb UX Ha noaknagky. x moxHo 6patb B pyky, knacTe Ha
NoAKNazaKy, yctaHaesnvMeaTb B CUCTEMY M NOMeLLaTh B NakeT, He 6ecnokosicb 06 UX NOBPEXAEHNM 3NEKTPOCTaTUYECKUM
paspsgom.

+ BpacneTt 1 3asemnaowmnmn nposoa. bpacnert 1 3azemnaoLwnAi NPOBOS MOXHO TMGO HaNPAMY COEAVHUTL C METaNNINYeCKMMU
YacTamu obopygosaHusi, MMbo, ecrnn NCNONb3yeTca aHTUCTaTnYeckas NoAKNaAKa, Takke NOAKMIoYMTb K Helt, YToObI 3almnTTb
OT CTaTU4eCcKOoro paspsiaa noMellaemMble Ha Hee KOMMOHEeHTLI. Pusnyeckoe coegnHeHne NpoBoaoM bpacneTa,
aHTUCTaTUYEeCKON NoAdknagkm n obopyaoBaHus HasbliBaeTCcs 3asemneHneM. He cnegyet Mcnonb3oBaTbh KOMMMAEKTbI 3aLMTbl, B
KOTOPbIX HET TPeX BblLleyKa3aHHbIX KOMNOHeHTOB. He ncnonb3yiite 6pacneTsl 6e3 npoBoaos. Takke crnegyeT NOMHUTL, YTO
BHYTPEeHHMe npoBoga 6pacnera nogsepeHbl 06bIMHOMY M3HOCY, NO3TOMY CNEeAyeT PerynspHO NPOBEPSATb UX TECTEPOM, YTOObI
He JoMNyCTUTb Cry4anHoro nospexaeHns obopyaoBaHus B pesynbraTte anekTpocTatuieckoro paspsga. Tectuposatb 6pacnet u
3a3eMMIALLMIA NPOBOA PEKOMEHAYETCS Kak MUHUMYM pas3 B Hedento.

« TecTtep aHTUcCTaTU4ecKoro 6pacneTa. [lpoBoaa BHyTPM aHTUCTaTUYECKOrO BpacneTa co BpeMeHeM MOryT NoBpexaaThCes.
Mpu ncnonb3oBaHUM kKOMMNNekTa 6e3 MOHUTOPKHIA PEKOMeHAYeTCs TeCTMpoBaTb Bpacner nocne Kaxaoro ceaHca
0o6CcnyXMBaHUst U Kak MMHUMYM OAMH pa3 B Heaento. [4ns aToro nydile Bcero Ucnonb3oBaTth TecTep 6bpacneta. Ecnu y Bac Het
Takoro Tectepa, nornpobyiiTe NPMOGPECTU ero B CBOEM pernoHarisHoM oguce. [1ns BLINOMHEHWS TeCTa HafeHsTe BpacneT Ha



3anscTbe, NOAKMYMUTE 3a3eMNsAoLWMIA NpoBog BpacneTta Kk TECTEPY U HAXMUTE KHOMKY TecTUpoBaHus. MNpu ycnewwHom
BbIMONIHEHUW TECTa 3aropaeTcsi 3eNeHbIi CBETOANOAHBIN MHAUKATOP. B NpoTMBHOM criyyae 3aropaeTcsi KpacHbI MHAVKaTOp U
3BYYMT NpeaynpexaatoLuin curHan.

M3onupyrowme anemeHTbl. O4eHb BaXKHO HE JOMYCKaTb CONMPUKOCHOBEHUSI YCTPOWCTB, KOTOPbIE MOXET NOBPEAUTb
3reKTpoCTaTUYECKUiA paspsa, HanpuMep NNacTUKOBbLIX KOPMYCOB paaMaTopoB, C BHYTPEHHUMU KOMMIOHEHTaAMM-
3NeKTPOU30NSTOPaMm, KOTOPbIE YACTO CUITbHO 3apsKEHbI.

Pa6oyas cpeaa. Nepen pa3BepTbiBaHNEM KOMMIEKTa 3alMThl OT AMIEKTPOCTAaTUYECKMX pa3psAoB oLueHuTe 06CTaHOBKY Ha y3ne
knveHTa. B cepBepHoWi cpege, HanpuMep, KOMMNMAEKT, MOXeT ObITb, NPMAETCA MCNONb30BaTb UHAYe, YeM B CPeAe HACTOMbHbIX
UNN NopTaTUBHBIX YCTPOoNCcTB. CepBepbl 0ObIYHO YCTaHABNMBAOTCA B CTOMKY LieHTpa 06paboTku aaHHbIX. HactonbHbie MK n
nopTaTuBHbIE YCTPOMUCTBA 0ObIYHO MCNONb3YTCA Ha paboynx cTonax unm B oucHbIX suenkax. Obsi3aTensHO HakauTe
GonbLuyto 1 cBo6OAHYIO 30HY C NIIOCKOW MOBEPXHOCTbLIO AN paboThl. B 3101 30He AOMKHO BbITb 4OCTATOMHO MecTa Ans
pas3BepTbIBaHNS 3aLLMTHOrO KOMMMEKTa U pasMeLleHns obcnyxmBaemMon cuctemsl. B paboyen obnactu Takke He JOMKHO ObITbh
N30MMPYIOLLNX 3MIEMEHTOB, CMOCOBHBIX BbI3BaTh 3MEKTPOCTaTUYECKNIA pa3psad. Takne aneKTpou3onaTopsbl, Kak NeHonnacT u
Apyrve Buabl NnacTvka, cnegyeT OTOABUHYTL Kak MUHMMYM Ha pacctosiHue 30 cm (12 gloMoB), Npexae Yem npukacaTbest K
annapaTHbIM KOMMOHEHTaM, KOTOpbIE MOXET NOBPEeAUTb AMNEKTPOCTaTUYECKUin paspsa.

AHTUCTaTUYeECKas ynakoBKa. Bce yCTpOVICTBa, Ona KOTOopbIX NpeacTaBndAeT OonacHOCTb SJ'IeKTpOCTaTVI‘-leCKVIVI paspdaa, cnegyer
TpaHCNnopTupoBaThb B 3alnTHOM ynakoBKe. npe}J,I'IO'-ITI/ITeJ'IbeIMM ABNAKTCA MeTannm4yeckne nakeTbl C 3KpaHNPOBaHNUEM.
BO3BpaLIJ.aTb HOBpe)I(,D,eHHbIVI KOMMNOHEHT crieqyeT B TOM Xe NnakeTte U B TOW Xe ynakoBKe, B KOTOPbIX Bbl NONTy4UIIN 3aMeEHY.
Maket cnenyet COrHyThb U 3aknenTb nexTton. B ynakoBKe O0JTKEH NCNOJ1b30BaTbCA TOT XKe neHonsiact, B KOTOPOM Obin
[OCTaBneH HOBbIN KOMMOHEHT. yCTpOI7ICTBa, KOTOpPbl€ MOXHO NOBPEeAUTb 3NIEKTPOCTATUHECKUM pa3pAaaoMm, crneayeT usBnekartb
TOMbKO Ha 3aLMLEHHON OT pa3paaa pa6oqel7| NOBEPXHOCTH. He cnenyet nomMewatb KOMMNOHEHTbI Ha 3alMTHbIA NakKerT,
NOCKOJIbKY 3KpaHMpOBaHa TOJIbKO BHYTPEHHAA YacCTb NakeTa. KomnoHeHTbI [onycKkaeTca ToNnbkKo 6paTb B PYKY, KNnacTb Ha
noaknagky, yctaHaBnmBaTtb B CUCTEMY UMM NOMeLlaTb B aHTUCTaTUYECKUIA NaKeT.

3awmTa KOMMNOHEHTORB NMPU TPAHCNOPTUPOBKe. MNpu TPaHCNIOPTMPOBKE AMNs 3aMeHbl Uu Bo3epata B Dell KOMMNOHEHTOB,
KOTOpPbIE MOTYT BbITb MOBPEXAEHbI SMEKTPOCTATUHECKUM Pa3psAaoM, O4eHb BaKHO MOMELLATh UX B aHTUCTaTUYECKME NaKEeTb.

3awmTa oT INEeKTpocTaTU4YeCKUX pa3psaaoB: oowme ceegeHns

I'Ipm oﬁcnymmsaHmm n3genun Dell B nonesbix yCnoBuax TexHM4eCcknm cneumanncrtamMm pekoMmeHayeTca Bcerga Haaesatb
CTaHJJ,apTHbIVI 6pacneT C 3asemMndalownmMm npoBoaAOM M UCNONb3oBaTb NoAKNagKy Ana 3awnTbl OT 3N1EKTPOCTATUYECKNX Pa3pAa0B.
Kpome TOro, OMeHb BaXXHO He AonyCckaTb CONMPUKOCHOBEHUA KOMMOHEHTOB C 3N1EKTPONU30S1ATOPaMUN N UCNONb30BaTh NMpu
TPaHCNOPTUPOBKE aHTUCTATUYECKMNE NaKeTbl.

TpchnopTM POBKa 4YyBCTBUTEJIbHbIX KOMIMOHEHTOB

Mpy TpaHCNOPTUPOBKE KOMMOHEHTOB, YYBCTBUTEJIbHbIX K CTATU4ECKUM pa3pdaaam, Taknx Kak 3anacHble getann unnm getanu,
Bo3Bpawaemsble B Dell, HeobxoanMo NoMeLlaTb 3TM KOMMOHEHTLI B aHTUCTaTUYeCKne NakeTbl Anst 6esonacHom TPaHCNOPTUPOBKN.

[NoaroToBKa K paboTe ¢ BHYTPEHHUMMU
KOMIMOHEHTaMM KOMNnbloTepa

A O DN -

YUT06bI HE NnouapanaTth KpPbILLKY KOMMboTepa, paboTbl cnedyeT BbINOMHATL Ha MIIOCKON Y YNCTOW NOBEPXHOCTMU.
BbiknoumTe KOMMbIOTEP.

Ecnu komnbioTep noacoeamnHeH K CTbIKOBOYHOMY YCTPOWCTBY (MOACTLIKOBAH), PAcCTbIKyATE ero.

OTcoeguHWTe OT KOMMbIOTEPA BCE CeTEBbIE kabenu (Mpu Hanuuum).

Ecnu B koMmnbloTepe umeetcs nopt RJ45, cHayana orcoeanHUTe ceTeBOM Kabenb OT
KOMMNblOTEepa.

OTcoeguHWTE KOMMBIOTEP U BCE BHELLHWE YCTPOMCTBA OT 3MEKTPOCETH.
OTkponTe ancnnen.
Haxmute n yoepxmBanTe KHOMKY MUTaHNs B TEYEHNE HECKONMbKMX CEKYH, YTOObI 3a3eMNUTb CUCTEMHYIO NnaTy.

Bo usbexaHue nopaxeHus INeKTPU4YeCKUM TOKOM OTKITHOHNTEe KOMMNbIOTEP OT ANeKTpoceTn
nepea BbINOSIHEHMEM Luara 8.



Bo u3bexaHue 3aneKTpocTaTM4ecKoro paspsaga cnegyet 3a3eMNUTbLCA, HageB
aHTUCTaTM4YeCKUI GpacneT unu NnepuoamvecKkn NpUKacascb K HEOKpalWEeHHOW MeTannyeckom NOBepXHOCTH,
OOHOBPEMEHHO Kacasfacb pa3beMa Ha 3agHel naHesnM KoMnbrTepa.

8  V3BnekuTe 13 COOTBETCTBYHOLLMX CIIOTOB BCE YCTAHOBIEHHbIE NnaTbl ExpressCard nnu cmapT-kapThbl.

Nocne paboTbl C BHYTPEHHUMN KOMMOHEHTaMMU
KOMMnblOTEepa

Mocne 3aBepLueHus Nbor npoueaypbl 3amMmeHbl He 3abyabTe NOAKIIYMTL BHELLHME YCTPONCTBA, NnaThl U kKabenu, npexae 4em
BKIKO4YaTb KOMNbIOTEP.

Bo nsbexaHue noBpexxaeHUA KOMNbloTepa crenyeT UCNONb30BaTh TONLKO aKKyMynsaTop,
npeAHasHa4vyeHHbIM Ans gaHHoro komnblotepa Dell. He ucnonb3yiTte akkyMynsaTopbl, npegHa3Ha4YeHHbIe Ans Apyrux
komMmnbtoTepoB Dell.

1 TlopcoeaunHuTe BCe BHELLHWE YCTPOMCTBA, Hanpumep pennnkaTop NopToB 1iu CTbIKOBOYHOE yCcTponcTBO Media Base, n
ycTaHoBWUTE 06paTHO BCe NnaTtbl 1 KapTbl, Hanpumep nnaty ExpressCard.

2 MNoacoeguHuTe K KOMNbHOTEPY BCE TenedoHHbIE NN ceTeBbIE kabenu.
Y106bI NOACOEAMHUTL CeTeBOM Kabesnb, CHavyana nogcoeauHUTe ero K ceTeBOMYy
yCTpOﬁCTBy, a 3aTeM K KOMNbTepy.

3 TlogkntoynTe KOMMbIOTEP N BCE BHELLIHWE YCTPONCTBA K 3NEKTPOCETH.
4 Bkno4uTe KOMMbIOTEP.



U3Brne4vyeHue u yCTaHOBKa KOMIMNOHEHTOB

Tembl:

*  PekomeHaoyemble UHCTPYMEHTHI

»  [lepeyeHb pa3amepoB BUHTOB

*  Kapta mogyns ngeHtudpmkaumm aboHeHTa
*  HwxHsa8 KpbiwKa

*  AkkymynsTop

*  TBepgoTtenbHbI HakonuTernb PCle
*  OunHamuk

+  bartapeiika Tuna «tabnetka»

. nnarta 6ecnpoBogHOW rmobanbHOM ceTu
e [lnata WLAN

*  Mogynu namaTn

. Pagunatop

*  MraTta CBETOAMOAHbIX MHOUKATOPOB
*  Mogaynb cmapT-kapThbl

* [lnarta KHOMOK CEHCOPHOW NaHenu

*  TlopT pa3bema nuTaHus

e [Oucnnewn B cbope

. JlnueBas naHenb aucnnes

*  WapHup gncnnes

. MaHenb gucnnes

. Kamepa

*  CuctemHas nnata

*  Knaewnatypa

* Ynop ansa pyk

PekomMeHayeMble MHCTPYMEHTbI

[ns BbINONHEHUSI NpoLeayp, ONUCaHHBLIX B 3TOM AOKYMEHTe, TPebyoTcs cneayoume UHCTPYMEHTI:

* KpecTtoBas oTBepTka Ne O
* KpecToBas oteepTka Ne 1
+ [lnactmaccoBas nanoyka

@l NMPUMEYAHUE: OTBepTKka Ne 0 npegHa3HavyeHa ansa BuHTOoB 0—1, a oTBepTKa N2 1 — AnA BMHTOB 2—4.
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[lepeyeHb pa3mepoB BUHTOB

Ta6nuua 1. Latitude 7490 — nepeyeHb pa3MepoB BUHTOB

KomMnoHeHT

M2.5x 6.0

M2.5x5.0

M2.0 x 5.0

M2.5x4.0

M2.0x3.0

M2.0x 2.5

M2.0x 2.0

3agHsAs KpblLLKa
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(HeBbINagaoLWMn

BUHT)

AxkkymynsaTop (3-
CEKLMOHHbIN)

AkkymynsTop (4-
CEKLMOHHbIN)

Mogynb SSD

Mogynbe pagnatopa

CUCTEMHBI BEHTUNATOP

nnata 6ecnpoBogHou
rnoGarnbHom cetTn

Mnata WLAN

MopT pasbema nuTaHus

KpoHLiTelH ¢ 3awmTom ot
3MeKTPOCTaTNYECKOro
paspsiaa

KpoHwTtenH eDP

KHonkun ceHcopHoM
naHenu

YCTpONCTBO YTEHUA
OTneyaTKoB NanbLeB

nnarta cBeToaANOAHbIX
MHONKaTOpPOB

OTCek yCcTponcTBa YTEHMUS
cMapT-KkapT

LapHup ancnnes

MaHenb ancnnes

MnacTuHa NoaaepPXKM
KnaBuaTypbl

18

KnasunaTtypa

CuctemHas nnara

KpoHwTenH USB tuna C

TennoBor Mogyrb

KpoHwTenH pasbema
NUTaHWSA NOCTOAHHOIO
TOKa

Ckoba ans 3amka
Kensington




Kapta moayna noeHtudmkaumum aboHeHTa

U3Bne4yeHue SIM-kaptbl unu notka ana SIM-kapTbl

(® | NIPUMEYAHMUE: UsBneyeHue SIM-kapTbl unu notka Ans SIM-kapTbl BO3MOXHO TONIbKO B CUCTEMaXx, NOCTaBMseMbIX C
moaynem WWAN. Moatomy npoueaypa M3Brne4YeHUss OTHOCUTCA TOJNbLKO K CUCTEMAM, NOCTaBISAAEMbIM C MOAYIIEM
WWAN.

U3BneyeHune SIM-kapTbl BO BpeMsl paboTbl CUCTEMbI MOXET NPUBECTU K NOTepe AaHHbIX UMK
NoBpeXAeHUIo KapTbl. YoeauTech, YTO cMCTeMa BbIKITHOYEHA U OTKIIOYEHa OT CeTu.

1 BcrtaBbTe ckpenky unm MHCTpYMeHT Ans u3sneveHnsa SIM-kapTol B 0TBepCTUE Ha noTke Ans SIM-kapThbl.
2 C nomoLpbo Nanoyky BblABUHLTE NOTOK ANnga SIM-kapTbl.
3 Ecnu SIM-kapTa gocTynHa, U3BrnekuTe ee n3 notka.

YctaHoBKa SIM-kapThbl

BcTtaBbTe ckpenky unm MHCTPYMEHT Ans nssnedyeHus SIM-kapTbl B OTBepCTUE Ha NnoTke ans SIM-kapTbl.
C nomMoLbo Nanoyky BblABUHETE NOTOK Ans SIM-kapTbl.
lMomecTtuTe SIM-KapTy Ha NOTOK.

A WON -

BcTaBbte SIM-KkapTy B CroT.

U3Bne4yeHue 3arnywku notka gnsa SIM-kapThbl

B mogensax, noctaBnsieMbix ¢ nnaton WWAN, nepef n3Brne4YeHneM CUCTEMHON NnaTtbl HEOOXOAMMO M3BMeYb NOTOK Anst SIM-kapThbl.
YTo6bl M3BMNEYb N3 CUCTEMbI NTOTOK ANs SIM-KkapTbl, BbINOMHUTE AEACTBUSA, ONUCAHHbIE B pasferne 0 AEMOHTaXe.

(® | NIPUMEYAHMUE: B mopensx, nocTaBnseMbIX TONbKO C NnaToi 6ecnpoBoAHON ceTu, Nepea U3Brie4eHNeM CUCTEMHOMN
nyaTbl HEOOXOAMMO U3BMEYb 3arnywkKy fotka gnsa SIM-kapTbl. Huxxe npuBeAeHbl MHCTPYKLUU MO U3BIEYEHUI
3arnywku notka ans SIM-kapTbl.

1 HaxmuTe Ha 3aLlenKy, pacronoXeHHyto B rHeage Ans SIM-kapTbl.



2 WsBnekuTe 3arnyLwky notka gns SIM-kapTbl U3 CUCTEMBI.

HunxHAAa KpbiwkKa

CHUMUTE HMNXKHIOKO KPbILWKY

1 BbInonHuTe AencTBUS, NPEAYCMOTPEHHbIE pasgenom loaroToBka k paboTte ¢ BHYTPEHHMMY KOMIMOHEHTaMU KOMMbIOTEpPA.
2 [Ans CHATWUS HUXKHEN KPbILLKX BbINOMHUTE creayloLlee:
a Ocnabbre Bocemb HeBbiNagawWwmx BUHTOB (M2.5 x 6,0), KOTOPbIMU HUXKHSIA KpbILLKa KpenuTes K kopnycy [1].

® | 3anomuuts: CobnioganTe 0OCTOPOXHOCTL NPU pacKpyYMBaHUU BUHTOB. [lepXuTte OoTBEepTKY nopj yrinom B
COOTBETCTBMUM C royIoBKOM BUHTA, 4TOObLI He copBaTb pe3b0y ronoBKM.
b C nomoLbio NNacTMaccoBoK NanoYky NogUennTe HUXKHIOK KPbILLKY 3a Kpaw [2].



3 MpynogHUMNTE N CHAMUTE HUXKHIOK KPbILKY C KOpnyca.
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YcTaHOBKa HMXXHEWU KPbILIKU

1 CoBmMecTuUTe BbICTYMbI HUWKHEN KPBILLKKA C Nasamu No Kpasim CUCTEMBI.
2 HaxmuTe Ha Kpas KpbILLKK, YTOObI OHa BCTana Ha MecTo CO LLENYKOM.
3 YTtobbl NPUKPENMUTL HIKHIOKO KPBILLKY K CUCTEME, 3aTAHUTE BOCEMb HeBbINagaLwmnx BuHToB (M2.5 x 6,0).

@ 3anomHuTL: CobnroganTte OCTOPOXHOCTb NpU 3aTdrmnBaHMn BUHTOB. ﬂep)KMTe OTBEPTKY nop yrrnom B
COOTBETCTBUM C royioBKOW BUHTA, YTOObI He copBaTb pe3b6y roNnoBKMW.

4 BbInonHute AeNCTBUSA, NPegycMOTPeHHbIe pasaenom [locne paboTbl C BHYTPEHHUMMN KOMIOHEHTaMu KOMMbIoTepa.

AKKymMynsiTtop

U3BneuyeHune akKkymynsaTopa

1 BbinonHute gencTBud, NnpegycMoTpeHHble pa3aenom [oarotoeka k paboTe ¢ BHYTPEHHVMY KOMMOHEHTaMM KOMMbTepa.
2 CHUMUWTE HIDKHIOIO KPbILLIKY.
3 Ytobbl BLIHYTb aKKyMynsaTop, BbIMONHWUTE creaytoLee.

a OrtkniounTe kabenb akkymynsTopa oT pa3bema Ha cucTeMHown nnare [1].
b Otkpytute aBa BuHTa (M2.0 x 5,0), KOTOPLIMU aKKyMYNATOP KpenuTcs K KomnbioTepy [2].

®| NPUMEYAHME: TpexaneMeHTHbIW aKKyMyJsiTOp UMeeT OAWH BUHT, YeTbIPeX3rieMeHTHbIW aKKyMynsaTop —
ABa BUHTa. CnepgoBaTtenbHO, Ha PUCYHKe HUXKe NOKa3aH YeTbIPexarneMeHTHbIA akKyMynsTop.
c [MNpuvnogHumWTE akKyMynaTop U U3BNEKUTE ero U3 cuctemsl [3].




YcTaHOBKa akKKymynsaTopa

1 BcraBbTe akkyMynsiTop B CIOT CUCTEMBI.
2 TMponoxwute kabenb akkyMynaTopa Yepes 3aXUM U NOLKIOYNTE ero K pa3beMy Ha CUCTEMHON nnare.

®| NMPUMEYAHMUE: Mponoxute kabenb akKyMynsTopa, ecrnv kabernb y OCHOBaHUA aKKyMyrnsiTopa He NpooXeH.
3  3aranuTte gBa BuHTa (M2.0x5.0), KOTOPBIMU aKKyMYNATOP KPEMUTCS K KOPMyCy CUCTEMBI.

0]

NMPUMEYAHUE: He6onblion akkymMynaTop (TPeXaneMeHTHbIN) MMeeT OAUH BMHT, 6onee KpynHbIN
(YeTbIpexaneMeHTHbIN) — ABa BUHTA.

4 YCTaHOBUTE HVKHIOK KPBILLIKY.

5 BbinonHuTe OencTBus, NpegycMoTpeHHble pasaenom [ocne paboTkl ¢ BHYTPEHHUMM KOMMNOHEHTaMM KOMMbIOTEPa.

TBepaoTenbHbIN HakonuTenb PCle

U3BneyeHune TBepaoTtenbHoro Hakonutensa PCle

1 BbIinonHute AencTBus, NpegycMoTpeHHbIe pasaenom [oarotoeka k paboTe ¢ BHYTPEHHVMU KOMMOHEHTaMM KOMMbIOTEpPa.
2 CHumuTe cneayroLme KOMMOHEHTbI:

a  HWKHSAS KpblLKa

b akkymynaTtop
3  Yrobbl n3eneub TBepAOTENbHEIN HakonuTtenb PCle, caenainTte cnegytoulee.

a Ocnabbsre gBa Hebinagaowmx BuHTa (M2.0 x 3,0), hukcupyowme gepxatens TBEpAOTENbLHOrO HakonuTens [1].

b CHumMuTe gepxartenb TBEpAOTENbLHOMO HAKONUTENS (AONOMHUTENBLHO) [2].

c WasBnekuTe TBepaoTenbHbIn HakonuTenb PCle n3 cuctemsl [3].



YctaHoBKa TBepgoTenbHoro Hakonutens PCle

5

BcTaBbTe nnaty TBepaoTensHoro HakonuTens PCle B COOTBETCTBYIOLLUIA CIOT.
YcTaHoBWTE KOHCOIMb TBEpAOoTeNnbHOro Hakonutens PCle Hag ero nnaton.

®| NPUMEYAHUE: Mpu ycTaHOBKE KOHCOMNW HaKONUTENA NpocneguTe 3a TeM, YTOObI BbICTYN Ha KOHCONMW HaAEXHO
COeAMHUIICA C BbICTYNOM Ha ynope Ans pyk.

3atanuTe aBa BuHTa (M2.0 x 3,0), kOTOpbIMK Nnata TeepaoTensHoro Hakonutens PCle KpenuTCs K ero KOHCOMMW.
YcTaHoBWTE CreayoLye KOMMOHEHTbI:

*  aKKymynsaTop

*  HWXHSAS KpbILLKa

BbinonHuTe AenicTBus, NpegycMoTpeHHble pasgenom Nocne paboTkl C BHYTPEHHUMU KOMIOHEHTaMM KOMMbIOTEPA.

OnHamMmuk

U3BneuyeHne moaynsi AMHaAMUKA

1
2

BbinonHuTte genicTBusi, npegycMoTpeHHble pasgenom lNogrotoska k paboTte ¢ BHYTPEHHVMU KOMIOHEHTaMM KOMIMbIOTEPa.
CHumuTe:

a  HWKHSASA KpblLKa

b akkymynaTtop



3  OtcoegunHeHue moaynsi oMHaAMUKa
a OTtcoeanHuTe kabenb AMHaAMMKa OT pa3bema Ha cucteMHon nnate [1].

® NMPUMEYAHUE: C nomMmolubIo NlacTMaccoBOM Nasioukym BbicBo6oauTe kabenb u3 pasbema. He TaHuTe 3a
Kaberb, MOCKONbLKY 3TO MOXET MPUBECTU K NOJIOMKe.
b BbicBo6oauTe kabenb AMHaMMKa U3 HanpasnsALWMX 3aXnMoB [2].
¢ CHuMUTE neHTy, KoTopoW kabenun AMHaMurKa KpensaTcs K nraTte CeHCOpPHON naHenw [3].

4 rlO,D,HVIMI/ITe MoAyIb AMHaMUKa U U3BITEKNTE N3 KOMNblOTEpa.



YcTaHOBKa moaynsi AMHaAMMUKa

MomecTuTe Moaynb AMHaAMMKa B CMOThI Ha Kopnyce.

Mponoxwute kabenb AMHaMuKa Yepes umkcaTopbl Ha Kopryce.
MoacoeanHuTe kabenb AMHAMMUKOB K pa3beMy Ha CUCTEMHON nnare.
YcTaHosuTe:

A W N -

a aKKyMynsitop
b HWKHASA KpbIWKa

5  BbInonHuTe AENCTBYS, NPEayCMOTPeHHbIe pasaernom locre paboThl C BHYTPEHHUMY KOMIMIOHEHTaMV KOMMbOTEpPa.

BaTtapenka Tuna «rtabnerka»

U3BneyeHne GaTtapenkn tTuna «tabnertka»

1 BbIinonHute AencTBUS, NpegyCcMOTPEHHbIE pa3aenom [oarotoeka k paboTe ¢ BHYTPEHHUMYU KOMMOHEHTaMM KOMMbITEpa.
2  CHumwuTe:

a  HWKHASA KpbILKa
b akkymynaTtop

3  W3BneyeHue Gartapeliku Tvna «tabneTtka»:
a OrtkniounTe kabenb baTaperikv TMNa «Tabnetka» oT pa3bema Ha cuctemHon nnare [1].

@l NMPUMEYAHUE: U3BnekuTe kabenb 6aTtapeun TMna «TabneTka» U3 HanpaBnAOLWEro Xxenoobka.
b TNpunogHnmuTe Gatapenky Tuna «tabneTka» n OTCOEQUHUTE ee OT KIEWKOW NeHThI [2].



YcTtaHOBKa baTtapenku tuna «tabnetka»

A O DN -

5

BcTasbte GaTtapelnky Tvna «Tabnetka» B CNOT B KOpNyce KOMMbloTepa.
Mepen nogkntoveHvem kabensa 6aTtapenkv TMna «TabneTka» ynoxuTe ero Yepes HanpasnsoLme.
Mopkntounte kabenb GaTapenkn Tuna «TabneTka» Kk pa3bemy Ha CUCTEMHON nnaTe.
YcTaHoBuTE:
a  aKkKymynaTop
b HWKHAA KpbIKa

BbinonHuTe OeicTeus, NpedycMoTpeHHble pasaenoM locre paboThbl ¢ BHYTPEHHUMI KOMMOHEHTaM1 KOMMboTepa.

nnara 6ecnpoBoaHOU rnodarnbHON CeTu

N3BneyeHune nnatbl WWAN

1
2

3

BbinonHute gencteus, NpeaycMoTpeHHble pasgenom oarotoska k paboTte ¢ BHYTPEHHUMY KOMIMOHEHTaMy KOMMbioTepal.

CHumunTe cneayowmne KOMNOHEHThI:

a  HWKHAA KpbILLKa
b akkymynaTtop

Ytobbl n3eneyb nnaty WWAN:

a Wsenekute BMHT M2.0 x 3,0, koTopbiM K nnate WWAN KpenuTcsi COOTBETCTBYHOLLYIO KOHCO!b.
b TNpunogHMMWTE KPOHLITENH, KOoTopbI dmkeupyet nnaty WWAN.
¢ OtcoeanHute kabenn WWAN oT pasbemoB Ha nnate WWAN.



YctaHoBKa nnatbl WWAN

Bcrasbre nnaty WWAN B pasbeM Ha CMCTEMHOW nnare.

Mopxniounte kabenn WWAN k pasbemMam Ha nnate WWAN.

YcTaHoBUTE METannmnyeckyto ckoby un 3ataHuTte BUHT M2.0x3,0, 4ToObl NPUKPENUTL €€ K KOMMbLIOTEPY.
YcTtaHoBuTE:

A WO DN -

a  aKkKymynaTop
b HWKHAS KpbILKa

5 BbinonHuTe AencTens, NnpeaycMoTpeHHble pasgenom [ocre paboTel ¢ BHYTPEHHUMM KOMMNOHEHTaMU KOMMbITEpa.

®| NMPUMEYAHUE: Homep IMEI moXxHO Takxke HanTu Ha nnate WWAN.

NMnata WLAN

N3BneydyeHune nnatbl WLAN

1  BbInonHute AenNCTBMSA, NpegycMOTPEHHbIEe pa3aenom [oarotoeka k paboTe ¢ BHYTPEHHUMY KOMMOHEHTaMM KOMMbITepa.
2 W3BnekuTte Anck

a  HWKHSAS KpblKa

b akkymynaTtop
3 Yrobbl nseneys nnaty WLAN:

a BbiBepHute BUHT M2.0 x 3,0, KOTOPbIM METANMMYECKUIN KPOHLLTENH KpenuTca K nnate WLAN [1].

b TNogHnMKTE MeTannnyeckyto 3arnyLuky [2].

¢ OrtcoeauHnTe kabenn WLAN oT pasbemoB Ha nnate WLAN [3].

d Wsenekute nnaty WLAN m3 kopnyca [4].



YctaHoBKa nnaTtbl WLAN

BcraBbte nnaty WLAN B pasbeM Ha cUCTeMHOM nnare.

Mopxntounte kabenn WLAN k pasbemam Ha nnate WLAN.

YcTaHoBWUTE MeTannuyeckyto ckoby u 3atsaHuTe BUHT M2.0x3.0, 4To6bl npukpenuTs ee k nnate WLAN.
YcTaHoBWTE criegyroLmne KOMMNOHEHTbI:

A WO DN -

a aKKyMynsitop
b HWKHASA KpbILWKa

5  BbInonHuTe AENCTBYS, NPEaYCMOTPeHHbIe pasaerniom Mocre paboThl C BHYTPEHHUMY KOMIIOHEHTaMV KOMMbOTEpPa.

Moaynu namaTtu

U3BneyeHue MoAyIiA NaMATU

1  BbIinonHute AenCTBUS, NpegyCcMOTPEHHbIE pa3aenoMm [oarotoeka k paboTe ¢ BHYTPEHHUMY KOMMOHEHTaMM KOMMbITEpa.
2 W3BnekuTe cnegyloLimMe KOMMOHEHTbI:

a  HWKHASA KpbILKa
b akkymynaTtop

3 YT0O6bI U3BNEYbL MOAYNb NaMSTH:

a [oTaHuTe 3a dmkcaTopbl MOAYNS NaMsiTW, YTOObI OH BbICKOYMI U3 rHe3Aa [1].
b W3enekute mogynb NamMaTy U3 pasbemMa Ha cuctemHoun nnate [2].



YcTtaHOBKa MoAyIiA NaMATU

1 BcTaBbTe Moaysb NAMATK B pa3beM [0 Lenyka.
2 YctaHoBMUTE crneayoLlme KOMMOHEHTbI:

a aKKymMynsitop
b HWKHAA KpblWKa

3 BbinonHuTe npoueaypbl, NpuBeaeHHble B pasaerne Mocre paboThl ¢ BHYTPEHHUMU KOMMOHEHTaMU KOMIbIOTepa.

PapguaTtop

U3Bne4vyeHue paanaropa B coope

Pagunatop B 060pe COCTOUT U3 paanaTopa n CUCTEMHOIo BEHTUNATopa.

1 BbinonHute gencTeus, NpegycMoTpeHHble pa3aenom [oarotoeka k paboTe ¢ BHYTPEHHVMY KOMMOHEHTaMM KOMMbLITEpa.
2 V3Bnekute crnegyloLime KOMNOHEHTbI:

a  HWKHSASA KpbILLKa
b akkymynaTtop

3 WsBnedyenve b6noka paguaropa:

@l NMPUMEYAHUE: YTo6ObI OnpeaennTb KONMYeCTBO BUHTOB, CM. CNIMCOK BUHTOB.

a OrtcoeamHuTte kabenb BEHTUNATOPA OT CUCTEMHON nnathbl [1].



b BeiBepHuTe BUHTLI M2.0 x 5,0, KOTOpLIMK pagmaTop B cbope Kpenutcs K cMcTeMHow nnarte [2].

®| NMPUMEYAHUE: BbiBepHUTE BMHTbI B NopsiAke, NOKa3aHHOM BbIHOCKamMu [1, 2, 3, 4] Ha paguaTtope.
¢ [lMpunogHumuTe N cHUMUTE pagmaTop B cbope ¢ cucteMHon nnatol [3].

99?

YcTtaHoBKa paanartopa B coope

Pagnatop B 060pe COCTOUT U3 paanaTopa U CUCTEMHOIo BEHTUNATopa.

1 CoBmecTute paguatop B cbope ¢ AepxaTensMu Ans BUHTOB HA CUCTEMHOI narTe.
2 BkpyTuTe obpaTtHO BUHTBI M2.0 x 3,0, KOTOpbIMK pagnaTop B cOope KPenuTcst K CUCTEMHON nnare.

®| NMPUMEYAHUE: BkpyTute o6paTtHO BUHTbI B NopsiAke HyMepauumn BbIHOCOK [1, 2, 3, 4], yka3aHHbIX Ha paguaTope.
3 MogkniounTe kabenb BEHTUNATOPA K pa3beMy Ha CUCTEMHON nnare.
4 YcraHoBMWTE crieaytoLimMe KOMMOHEHTbI:
a akkymynsTop
b HWKHASA KpbIWKa

5  BbInosHuTe AENCTBYS, NPEAYCMOTPeHHbIe pasaerniom ocre paboThl C BHYTPEHHUMY KOMIIOHEHTaMV KOMMbOTEpPa.

nrfara cBeToAnoAHbIX UHOMKATOPOB

U3BneyeHue nnaTtbl MHOMU KaTopoB

1 BbinonHuTe gencTeus, npeaycMoTpeHHble pasgenom [loarotoska k paboTte ¢ BHYTPEHHMMY KOMMOHEHTaMy KOMMbTepa.
2 W3BnekuTe crieqyroLimMe KOMMOHEHTbI:

a HWKHSAS KpbILKa

b akkymynatop



3 YT06bl U3BNEeYb NnaTy CBETOAMOAHbBIX MHOUKATOPOB:
a OTtcoegnHuTe kabenb CBETOANOAHBIX MHAMKATOPOB OT MaTbl CBETOANOAHbIX MHAMKATOPOB [1].

He TAHUTe 3a kKabenb, Tak KaKk 3TO MOXeT NPMBECTU K NOBpPeXAeHUI0 pa3bemMa kabens.
BmecTo 3Toro, ucnonb3ys nanoyky, NOATONKHUTE Kpas pa3beMa kabens, 4To6bl OTCOeAUHUTb Kabenb
cBeToAMOAHbIX UHAUKATOPOB.
b Waenekute BUHT M2.0 x 3,0, nKCMpyoLWLmMiA NnaTy CBETOANOAHBIX MHOANKATOPOB Ha kopnyce [2].
¢ [MpuvnogHumuTe 1 M3BNEKUTE NNaTy CBETOAMOAHBIX MHAMKATOPOB M3 koprnyca [3].

YcTtaHOBKa nnaTtbl MHAU KaTopoB

BcTaBbTe nnaTy cBeToANOAHbIX MHANKATOPOB B THE30 B KOpNyce KoMMbloTepa.
3aBepHuTe BUHT M2.0 x 3,0, KOTOPbIM KPENUTCA NaHenb CBETOANOAHBIX MHANKaTOPOB.
MopcoeanHuTe kabenb CBETOAMOAHBIX MHAMKATOPOB K MnaTe CBETOANOAHBIX MHANKATOPOB.
YctaHoBuWTe cnegyoLne KOMMOHEHThI:

a aKkymynsTop

b HWXKHAA KpblWKa

A W DN -

5  BbInosHuTe AENCTBYS, NPEAYCMOTPEHHbIe pasaerniom ocre paboThl C BHYTPEHHUMY KOMIMIOHEHTaMV KOMMbOTEpPa.



Moaynb cMapT-KapThbl

U3Bne4yeHne oTceka cMapT-KapThbil

1  BbinonHWTe OENCTBUA, NpeayCMOTPEHHbIE pa3aenom [oarotoska k paboTe ¢ BHYTPEHHUMU KOMIMOHEHTaMU KOMIbTepa.

2 M3Bnekute cnenyoune KOMNOHEHTDI:

a HWKHSASA KpbILLKa
b akkymynaTtop
¢ nara PCle SSD
3  OrtcoeanHeHune kabensa cmapT-KapThbl.
a OtcoeanHuTe kabenb cMapT-kapThbl [1].
b MpunogHumuTe Kabenb cMapT-KapThbl, NPUKPENEHHBIA K MOAYII0 CEHCOPHOW naHenu [2].

4  [A3BneveHne oTceka cMapT-KapThbl:

@l NMPUMEYAHUE: YTo6bI ONpeaenvTb KONMMYECTBO BUHTOB, CM. CNIMCOK BUHTOB

a BbiBepHute gBa BuHTa (M2.0 X 3,0), KOTOPBLIMY OTCEK CMapT-KapTbl KpenuTcs K kopnycy [1].
b BblaABUHBTE N U3BMEKNTE OTCEK CMapT-KapTbl U3 Kopnyca [2].



YcTaHOBKa oTceka cMmapT-KapThbl

3agBuHbTE KapKac cMapT-KapTbl B COOTBETCTBYHOLLMIA CIOT M COBMECTUTE €ro C BbICTYNamMmn Ha Kopryce KoMmnbloTepa.
BeepHuTte gBa BuHTa (M2.0 x 3,0), KOTOpPbLIMM Kapkac CMapT-KapTbl KPENUTCS K KOPMycy.
3akpenuTe kabenb cMapT-KapThl U NOACOEAMHMTE Ero K pasbemy Ha Koprnyce.

A W DN -

YcTaHoBWTE criegyroLme KOMMNOHEHTbI:

a [nara PCle SSD
b akkymynaTtop
C  HWXKHSAS KpbILLKa

5 BbinonHuTte gencrems, npenoycMoTpeHHble pasaernom Mocne pa60TbI C BHYTPEHHUMW KOMNOHEHTaMN KOMMboTEepa.

MnaTa KHOMNOK CEHCOPHOW naHenu

CHATMe nnaTbl KHOMNOK CEHCOPHOM NaHenu

1  BbIinonHute AencTBus, NpegycMoTpeHHble pasaenoMm [oarotoeka k paboTe ¢ BHYTPEHHVMY KOMMOHEHTaMM KOMMbIOTEpPa.
2 CHuwmwure:

a  HWKHASA KpbILKa

b akkymynaTtop

C [AVHaMuK



3  OrtcoeanHeHune kabensa cMapT-KapThbl.
a OTtcoeanHuTe kabenb cMapT-kapThbl [1].

b TNpunogHnmuTe Kabenb cMapT-KapTbl, MPUKPENNEHHbLIN K Kopnycy [2], 4Tobbl OTKPbITE AOCTYN K kKabenio nnatbl KHOMOK
CEHCOpPHOW NaHenm.

4 CHsiTe nnaTbl KHOMOK CEHCOpPHOW NaHenu

a OTtcoeamHuTe kabenb NnaTbl KHOMOK CEHCOPHOW NaHenu oT nnaTtbl CEHCOpHON naHenu [1].

®| NMPUMEYAHUE: Kabenb nnarbl KHOMOK CEHCOPHOW NaHenu HaxoAuTCA noj kabenem cMmapT-KapTbl.
BoiBepHuTe aBa BMHTa (M2.0 x 3,0), KOTOPbIMK KPEMUTCA MnaTa KHOMOK CEHCOPHON naHenu [2].

®| NMPUMEYAHMUE: YTo6LI ONpeaennTb HEO6XO0AMMbIE BUHTbI, CM. CNIMCOK BUHTOB.
c [punogHumuTe N CHUMUTE NNaTy KHOMOK CEHCOPHOW NaHenu u3 kopnyca [3].



YcTtaHoBKa nnaTtbl KHOMOK CeHCOpHOVI naHe”nu

A O DN -

5

BcTaBbTe nnaTy KHOMOK CEHCOPHOWM NaHenu B CMOT, COBMELLAs BbICTYMbI C NasaMu B KOpnyce.
BeepHuTte gBa BuHTa (M2.0 x 3,0), KOTOPBLIMM KPEMMTCA NinaTta KHOMOK CEHCOPHOW NaHenu K Kopnycy.
MopcoeauHuTe kabenb NNaTbl KHOMOK CEHCOPHOW NaHenu K pasbeMy Ha nnate CEeHCOPHOW NaHenw.
YcTaHosuTe:

a MoAynb CMapT-KapTbl
b anHamuk

C aKKyMynsitop

d  HWXKHSAS KpblKa

BbinonHute gencraus, npenycMoTpeHHble pasaernom Mocne pa6OTbI C BHYTPEHHUMW KOMNOHEHTaMN KOMMNbloTepa.

NopT pa3bema nutaHusA

NU3Bne4veHune nopTa pa3beémMa NMTaHusA

1
2

3

BbinonHuTe gencTeus, NnpeaycMOTPEHHbIE pasfenom [MogrotoBka k paboTe ¢ BHYTPEHHUMM KOMMOHEHTaMM KOMMbIOTEPA.
M3BnekuTe criegyoLmne KOMMNOHEHTbI:

a  HWKHSAS KpbILKa

b akkymynatop
V3BnedeHne nopta pasbema NMTaHus:

a OTtcoeanHuTe kabenb NopTa pasbema NUTaHusi OT CUCTEMHON nnaTthl [1].



®| NPUMEYAHME: C NOMOLLLIO NNTACTMacCOBOW Nanoykn BbicBO6oauTe kabenb u3 pasbema. He TaHuTe 3a
Kabernb, MOCKONbLKY 3TO MOXET NPUBECTU K NONOMKe.
b Otkpytute BUHT M2.0 x 3,0, 4TOGbI 0OCBOGOAMTE METANMYECKYH0 CkoBY Ha nopTe pasbemMa nuTaHus [2].
¢ [MNpvnogHumuTe MeTannuyeckyto ckoby n nsenekuTe ee n3 cuctemsl [3].
d W3Bnekute nopT pasbema NnuTaHnsa n3 KoMmnetotepa [4].

YcTtaHoOBKa nopTa pa3bema nutaHus

BcTaBbTe NnopT pasbemMa nNuTaHus B CMOT Ha Kopryce.

YcTaHOBUTE METannMYecknin aepxarerns Ha NopT pasbema nuTaHus.

3atannTte BUHT M2.0 x 3,0, KOTOPbIM MOPT pasbema NUTaHWSA KPENUTCS K KOpMycy.
Mopkniounte kabenb nopTa pasbema NMTaHWs K pasbeMy Ha CUCTEMHOW nnare.

a W N =

YcTtaHoBuTe cnegyrwuime KOMMNOHEHThbI:

a aKKyMynstop
b HWKHASA KpbIWKa

6  BblinonHuTe 4encTBUsA, NPeayCMOTPEHHbIE pasaenom Mocre paboThl ¢ BHYTPEHHUMU KOMMOHEHTaMU KOMIbIOTEpa.

Oucnneun B coope



CHATMe aucnnes B cbope ¢ CEHCOPHOMN NaHesnbIo

1 BbInonHuTe gencTeus, NpeaycMoTpeHHble pasgenom loarotoBka k paboTte ¢ BHYTPEHHVMMY KOMMOHEHTaMy KOMMbHTEPA.
2 CHuwmwuTe:

a  HWXKHSS KpblLLKa

b akkymynaTtop

¢ [nara WLAN

d nnarta 6ecnpoBoaHoN rnobansHon ceTn

®| NMPUMEYAHUE: YTo6bI ONpeaennTb KONM4YeCTBO BUHTOB, CM. NepeyeHb BUHTOB.

3  CHsaTtune ancnnes B cbope:

a OrtcoeamnuTe kabenb VIK-kamepbl oT cuctemHon nnatel [1].
M3enekute kabenn WLAN n WWAN 13 HanpaensitoLmx xenobkos [2].
OTtkpyTuTe BUHT M2.0 x 3,0, dukcupyrowmii koHcons eDP [3].
MpunogHumute KoHconb eDP 1 oTcoeauHuTe ee ot kabens eDP [4].
MpunogHumuTe kabenb eDP, 4ToObl OTCOEAUHNTL Ero OT pa3bema Ha cMcTeMHown nnare [5].
M3BnekuTe kabenb eDP n3 Hanpaensaowero »xenobka [6].

- ® O O T

4  CHsaTue gucnnes B cbope:
a OTkponTe gucnnen kKoMnbOTEPa K NOMOXNTE €ro Ha POBHYI NOBEPXHOCTL nog yrrom 180 rpagycos.
b OtkpyTtuTte wectb BUHTOB (M2.5 x 4,0), KOTOPbIMU LLAPHUP AUCTESN KpenuTcs K aucnneto B cbope [1].
¢ [lMpunogHumMuTe amcnnein B c6ope M CHUMWUTE €ro C Koprnyca CUCTEMBI.



YcTtaHoOBKa MoAaynsa aucnried ¢ CeHCOPHbLIM BBOAOM
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YcTaHOBWTE OCHOBaHME KOMMbIOTEPA Ha NIOCKOW NMOBEPXHOCTU CTONA M PacnonoXute KomnbioTep GrM3Ko K Kpato cTona.
YcTaHoBuTe gucnnen B coope, COBMELLAsi €ro ¢ LiapHMpammn aucnrnes Ha KoMMnboTepe.

Mopnepxusasi gucnnen B cbope, 3akpyTute 6 BUHTOB (M2.5 x 4,0), 4UToObI COEANHUTDL LWIAPHMPLI AUCTNesa cMcTeMbl B cbope ¢
CUCTEMHbIM BIOKOM.

Mponoxwute kabenb eDP B HanpaBnsioLeM xenobke.

3admkcupyiiTe neHTbl, YToObI NpuKpenuTb kabenb eDP (kabenb ancnnest) kK CUCTEMHON nnaTe.
Mopgkntounte kabenb eDP Kk pasbemy Ha CUCTEMHOM nnare.

YcTaHOoBUTE MeTannMuecknin KpoHwwTenH eDP Ha kabene eDP n 3atsHuTe BUHTLI M2.0 x 3,0.
MoncoenuHnTe kKabenb MHpPaKpacHOM Kamepbl K CUCTEMHON Nnare.

MponoxwuTte kabenn WLAN n WWAN no Hanpaensitowmm xenobkam.

YcTaHoBuTE:

a [lnata WLAN

b nnata 6ecnpoBogHon rnobansHom ceTn
C aKKyMynsitop

d  HWKHSAS KpblLKa

BbinonHuTe gencraus, npenycMoTpeHHble pasaerniom Mocne pa60TbI C BHYTPE€HHUMMN KOMMOHEeHTaMN KoMNbloTepa.

INIlnueBass naHenb Aucnnes
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CHATUe nuueBOW NaHenu gucnnes
@

NMPUMEYAHUE: 3Ta npoueaypa CHATUSA NMLEBOW NaHenu gucnnesa NpMMeHUMa TOJIbKO AJisi CUCTeM 6e3 CeHCOPHOro
3KpaHa.

1 BbinonHuTe gencTens, NpedycMOTpeHHble pa3aenom [ogrotoBka k paboTe ¢ BHYTPEHHUMM KOMMOHEHTaMy KOMMbloTepa.
2 CHuwmwure:
a  HWKHSSA KpbILKa
b akkymynatop
¢ [MMnara WLAN
d nnarta 6ecnpoBofHO rnobanbHoOM cetTn
e [gucnnewn B cbope
3  CHaTMe nuueBon naHenun gucnnes:
a C nomoLupblo NNacTMaccoBOW Nanoykn HanguTe nas, YTobbl MPUNOAHATE HUXKHWUIA Kpal NuueBon naHenu gucnnes [1].
b Ocnabbre dukcaTopbl Ha Kpasix gucnnes [2, 3, 4].

a

@l NMPUMEYAHMUE: Onsa 3akpenneHusi NULEeBOW NaHenu guUcnies Ha NaHenu Aucnies ncnornb3yeTcs Knew.
4 V3BnekvTe NUUEBYIO NaHenb 13 gucnnes B coope.
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YcTaHOBKa nmueBOU NaHenu gucnnes
®

NMPUMEYAHMUE: Mpouepypa ycTaHOBKM NMLIEBON NaHenu AUCNIeA NPMMEHMMa TONbKO ANA cUcTeM 6e3 CEHCOPHOro
3KpaHa.

1 YcTtaHoBWTE NULIEBYIO NaHesb AMCNnes Ha aucnnen B cbope.
2 HaxmwuTte Ha Kpas nMUeBOW NaHenu gucnnes, 4Tobbl OHa BCTana Ha Aucnnen B cbope Co LLENMYKoM.

@l NMPUMEYAHUE: Onsa 3akpenneHUs NUUEeBON NaHenu AUCNses Ha NaHenu AUCnies UCnonb3yeTcs Knew.
3  YcraHosurte:
a [pgucnnewn B cbope
b Tnata WLAN
¢ nnarta 6ecnpoBogHoO rnobanbHoON cetu
d akkymynsitop
e HWXKHSAS KpbllKa

4 BbInonHute AeNCTBUSA, NPegycMOTPeHHbIe pa3aenom [locne paboTbl ¢ BHYTPEHHUMIN KOMIOHEHTaMu KOMMNbIoTepa.

LapHup gucnnes

CHSATMe KpbILWKW LWapHUpa gucnnes

1 BbIinonHute AencTBus, NpegycMoTpeHHble pasaenom [ofrotoeka k paboTe ¢ BHYTPEHHVMY KOMMOHEHTaMM KOMMbITepa.
2 CHumuTe crieayroLye KOMMOHEHTbI:

a HWKHSASA KpbILLKa

b akkymynaTtop

¢ [nara WLAN

d nnarta 6ecnpoBogHoO rnobanbHoON cetu

e [gucnnewn B cbope

3 MpoaBuHLTE N CHUMUTE KPbIWKY WapHWpa gucnned ¢ naHenun gucnnes.
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YcTaHOBKaA KPbILWKU LWApHUpa gucnnes

1 YcTaHoBWTE KpbILLKY LLapHMpa B CIOT U COABUHLTE ee Hasag, 4Tobbl 3adnkcupoBaTh Ha aucnnee B cbope.
2 YcrtaHoBwuTE:

a [gucnnewn B cbope

b Tnata WLAN

¢ nnarta 6ecnpoBogHoO rmobanbHoOM cetu
d akkymynsitop

€ HWXKHSAS KpbllKa

3 BbinonHuTe gencteus, NnpeaycMoTpeHHble pasgenom [ocrne paboTel ¢ BHYTPEHHUMY KOMMNOHEHTaMy KOMMbITEpa.

MaHenb aucnnes

CHATHe naHenu gucnnes

1  BbinonHute gencTBud, NpegycMoTpeHHble pa3aenom [ofrotoeka k paboTe ¢ BHYTPEHHVMY KOMMOHEHTaMM KOMMbITepa.
2 CHumuTe cnieayoLme KOMMOHEHTbI:

a  HWKHSS KpblLKa

b akkymynaTtop

¢ [nara WLAN

d nnarta 6ecnpoBogHol rnobansHon ceTn

e [gucnnewn B cbope
3  CHsaTve naHenu gucnnes:

a OrtkpyTtute gBa BuHTa (M2.0x3.0) Ha naHenu [1].

b lMpunogHUMUTE HWKHWUIA Kpar NaHenu gucnnes [2].



¢ CHumMuUTe NaHenb Aucnnesi ¢ CUCTEMbI, HaduMHasa cHu3y [1], n nepeBepHuTe ee [2].

d OrTknente NUNKylo NeHTy pas3bema gucnnes oT naHenu gucnnes [1].
e OTknenTe MannapoByto NEHTY, UKCUPYHOLLYIO Kabenb AMcnnes Ha 3agHen CTOPOHe naHenu aucnnes [2].
f TNpunogHMMWUTE MeTannMYeckuin BLICTYN K oTcoeamHUTe kabenb Aucnnes oT 3agHel CTOpPOoHbI NaHenu aucnnes [3, 4].



g CHMMUTE naHenb gucnnes.

YcTtaHOBKa naHenu aucnnes

MoacoeauHuTe kabenb Aucnnes K 3agHen YacTn naHenu gucnnes.

MpuknenTe NeHTy, KOTOPOKN Kabenb AMCNNEN KPENUTCS K 3adHEN YacTu naHenu aucnnes.
MpukpenuTe Nunkyto NEHTY pasbema AuUcnies K naHenu avcnnes.

MepeBepHUTE NaHenb AUCMNes U NPoABUHLTE €€ B KOpPMyC.

3aBepHuTe aBa BuHTa (M2.0 x 3,0) Ha naHenu

YcTtaHoBuTE:

o g~ WN -

a [gucnnewn B cbope

b Tlnata WLAN

¢ nnarta 6ecnpoBogHol rnobansHon ceTn
d akkymynsitop

€ HWXHSAS KpblLLKa

7  BbinonHuTe Aencteus, NnpeaycMoTpeHHble pasgenom [ocrne paboTel € BHYTPEHHUMY KOMMOHEHTaMU KOMMbITEpA.

Kamepa

U3BneyeHne Kamepbl

I'Ipou,e,u,ypa CHATUA KaMepbl NpUMeHnMa TOJ1bKO A1 CEHCOPHOro gucnnes.

1 BbinonHuTe AeWcTBMA, NPeayCcMOTPeHHbIe pasaenom ofrotoska Kk paboTe ¢ BHYTPEHHUMU KOMIMOHEHTaMU KOMIbIOTepa.
2 W3enekuTe criegyowme KOMMOHEHTbI:
a  HWKHAS KpbILLKa
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aKKyMynaTop
Mnata WLAN

nnata 6ecnpoBogHon rnobanbHom ceTu
e Aaucnnen B cbope

o O T

3 CHsATUe mMomyns kamepbl:

a [NpvnogHumKTE NNAcTMacCoBbIN KPOHLUTEWH, YTOOLI 0TCcoeanHuTb kabenb FPC oT moayns kamepsl [1].

b C nomoLLlblo NNacTMacCcoBOM Nanoyky NPUNOgHMMMTE MOAYMb KaMepbl C BEPXHETO Kpasi OTCeKa Ha 3a4Hewn KpbILLKe
avcnnes [2].

¢ CHumuTe Briok kamepbl.

4 CHATME Moayns Kamepsbl:
a OrTknenTe ABa Kycka NpoBOAsLLEN NEHTbI, KOTOPble 3aKpbIBAOT MOAYIb kamepsbl [1].

® [ NAPUMEYAHME: MpoBopasLwas NneHTa — 310 OTAEeNIbHbIA KOMMNOHEHT MOAYNA KaMepbl, KOTOPbIA AOMKEH ObITb
CHSAT, 3aTeM CHOBA 3aKpenJieH Npu 3aMeHe MOAYyJisi KaMmepbl.
b TlNepeBepHute moaynb kamepsl [2].
OtcoepunuTe kamepy FPC ot mogyns kamepbl [3].
d [MpunogHUMUTE U CHUMUTE MOAYNb Kamepsbl [4].

(9]



YcTaHOBKa KamMmepbl

I'Ipou,e,u,ypa YCTaHOBKU NpUMeHNMa TOJTIbKO B CUCTEMaX, NoCTaBnAeMblX C CEHCOPHbIM Aucnneem B 060pe.

1 BcraBbTe Mogynb Kamepbl B CNOT Ha gucnnee B cbope.
2 TlogkntounTe kabenb kamepbi.
3 YcraHoBuTE cneayoLlme KOMMOHEHTbI:
a nuueBas NaHenb gucnnes
avcnnew B cbope
[Mnata WLAN
nnara 6ecnpoBofHOW rnobanbHON cetu
aKKyMyrnsTop
f  HUXHSS KpbILLKa

® O O T

4 BbINonHUTE AEVCTBUS, MPeayCMOTPEHHbIe pasfenom [ocne paboThl ¢ BHYTPEHHVUMY KOMMOHEHTaMU KOMMboTepa.

CuctemMmHas nnarta

U3BnevyeHne cucteMHoOMn nnarbl

1 BbinonHuTte gencrems, npenoycMoTpeHHble pasaenom [NoagroToBka K pa60Te C BHYTPEHHUMU KOMMNMOHEHTaMM KOMMNbloTEPA.
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@ NMPUMEYAHUE: Ecnu komnbloTep noctaBnsetca ¢ nnaton WWAN, Heo6xoanmo M3Bneyb 3arfnyLuKy noTka ans
SIM-kapTbl.

2  CHumwnte:
a SIM-kapta
3arnyLka notka SIM-kapt
HIDKHSS KpblLLKa
aKKyMynaTop
MoAyIb namsaTn
PCle SSD
Mnara WLAN
nnara 6ecnpoBofHO rnobanbHON ceTu
i Gnok paguaTtopa

SQ DO QO O T

1 Toidentify the screws, seescrew list
3  CHsiTme ckobbl MOaynsa NamsiTu:

a BbiBepHute gBa BuHTa (M2.0 x 3,0), KOTOpbLIMK CKOBa MOAYNSA NAMATU KPENuTcsa K cuctemHon nnate [1].
b TMogHWMMTE U CHUMUTE CKOBY MOAYNSA MamMATU C CUCTEMHON nnaThl [2].

4 Yto6bI 0OTCOEANHUTL Kabenb eDP, cM. pa3gen o gucnnee B cbope
5 Yr1obbl OTCOEANHUTL Kabenu:

@ NMPUMEYAHUE: Mpu oTcoeaMHeHun Kabenen guHaMuKa, NnaTbl CBETOAUOAHbLIX UHAUKATOPOB, GaTapenku Tuna
«TabneTka» U pa3bemMa NUTaHWUsA UCMONb3yUTe NIIacTMacCOBYHO NaroyvkKy, YToObl BLIHUMaTb kabenu us
COOTBETCTBYHLUX pa3bemMoB. He TaHUTe 3a KabGenb, NOCKONbKY 3TO MOXeT NPUBECTU K NOJIOMKe.

kabenb anHamuka [1]

kabenb nnaTbl cBeTOAMOO0B [2]

kabenb 6aTapeliku TMna «tTabnetka» [3]

kabenb ceHcopHoW naHenu u kabenb nnatbl USH [4]
nopT pasbema nutaHus [5]

O O O T o
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YTo6bl M3BMNEYbL CUCTEMHYIO MMaTy:
a CHumuTe ckoby kpenneHusi pasbema USB tuna C.
Ha pucyHke n3BnedeHne ckobbl pasbema USB Tuna C He nokasaHo.

b BbiBepHuTte Tpu BuHTa (M2.0 x 5,0), KOTOpPBLIMK KpenuTca cuctemHas nnarta [1].
c [lNogHumuTe 1 u3BnekUTe cUCTEMHYIO NnaTy us kopnyca [2].



8 [lepeBepHUTE CUCTEMHYIO NNaTy, yaanuTe NeHTbl KpenneHusa ckobbl n cHummTte nopT USB Trna C ¢ cuctemHon nnarbl.
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®

NMPUMEYAHME: Mpu cHATUM nnu ycTaHOBKe CKOObI pa3bema USB tTuna C Ha cucteMHomn nnate Heo6xoaMmo
nomellaTb CUCTEMHYIO NnaTy Ha aHTUCTaTUYECKUIA KOBPUK BO U36exxaHne NoBpeXAeHUs.

YcTtaHOBKaA CUCTEeMHOM NnaTbl

1 CoBmecTtute CUCTEMHYIO NnaTy C AepxartenaMmun ana BUHTOB Ha Koprnyce CUCTEMbI.

2 Bkpytute o6paTtHO BUHTLI M2.0 x 5,0, KOTOPBIMK CUCTEMHASA NnaTta KPenuTcs K Koprnycy CUCTEMBI.

3 TMopcoeguHute kabenu guHamuka, NnaTtbl MHAMKATOPOB, GaTapelikn Tuna «TabneTka», CeHCOpHoW naHenu, USH 1 pasbema
NUTaHWS K COOTBETCTBYIOLLMM pasbemMaM Ha CUCTEMHON nnare.

4 TlopgknioumnTe kabenb eDP Kk pagbeMy Ha CMCTEMHON nnaTe.

5 YcraHoBWTE MeTannUyeckyo KOHcosb Ha kabenb eDP n BkpyTute obpatHo BUHTEI M2.0 x 5,0, 4ToObl 3achmkcnpoBaTth Ckoby.

6  YcraHOBWTE METannM4YecKyto KOHCOMNb Ha pasbeMbl MOAYNs NaMATh U BKpyTUTe obpatHo BuHTEI M2.0 x 3,0, 4ToGbl NpuKkpenvTb
CKOOY K KOpMyCy CUCTEMBI.

@l NMPUMEYAHUE: Ecnu Baw komnbioTep o6opyaoBaH nnaton WWAN, TpebyeTcs ycTaHoBKa notka ansi SIM-kapTbil.

7 YcTtaHoBuTe cnegywuime KOMMNOHEHTbI:

a

SQ DO QO 0O T

pagunartop
[Mnata WLAN

nnata 6ecnpoBogHon rnobansHom ceTu
Mnara PCle SSD

MoAyIb namaTn

aKKymynsaTop

HWKHSAS KpblLLKa

3arnyLuky norka ansa SIM-kapThbl
SIM-kapTa

8 BbinonHuTe aencTeus, NpeaycMoTpeHHble pasaenoM [locne paboTkl C BHYTPEHHUMY KOMIOHEHTaMU KOMMbOTepa.



KnaBuatypa

CHATMe KnaBuatypbl B coOope

@l NMPUMEYAHMUE: KnaBnatypa 1 noTok Ans KnaBuaTypbl BMECTe Ha3biBalOTCA KnaBnaTypom B coope.

1 BbinonHuTe aencTeus, npeaycMoTpeHHble pasgenom [loarotoBka k paboTte ¢ BHYTPEHHUMY KOMMOHEHTaMy KOMMbHTEpPa.
2  CHumwnte:
a HWXHSS KpbllKa
aKKyMynaTop
MoayIb namsaTn
PCle SSD
[Mnata WLAN
nnata 6ecnpoBogHou rmobanbHon cetu
Onok paguartopa
cucTeMHas nnarta

b
c
d
e
f
9
h

3  OrtcoeaunHuTe kabenu OT ynopa Ans pyk:
a kabenb knaesuatypsbl [1]
b kabenb noacseTku knasmatypbl [2]
c Kabenu ceHcopHow naHenu u nnatel USH [3, 4]

4 UYrtobbl cHATL KnaemaTypy B cGope, caenaiTe crieqytoLuee.

@l NMPUMEYAHUE: nsa onpeaeneHMa BUHTOB CM. NepeyeHb BUHTOB.



a Ortkpytute 18 BHTOB (M2.0X2,5), dhmkcmpyrowmx knasmatypy [1].
b TNpunogHumuTe KNaBuaTypy B cbope n cHUMKUTE ee ¢ kopnyca [2].

U3BneyeHue KnaBuaTtypbl U3 JNIOTKa AJA KiaBUaTypbl

BbinonHuTe genicTBusi, npegycMoTpeHHble pasgenom lNogrotoska Kk paboTte ¢ BHYTPEHHUMU KOMIOHEHTaMM KOMIMbIOTEPa.
CHumMuTe knaBmnatypy B cbope
OTkpyTUTE BUHTBHI M2.0X2.0, KOTOpLIMUK KNaBmnaTypa KpenuTcs K y3ny KnasuaTypbl.

A WO DN -

anII'IO,D,HVIMVITe KnaBuaTtypy U U3BfekuTe ee 13 N1oTKa KrnaBuaTypbl.

YcTtaHOBKa KrnaBuaTtypbl B JIOTOK ANA KNnaBUNaTypbl

1 CoBmecTuTe KnaBmaTypy C OTBEPCTUAMM A1 BUHTOB Ha NOTKE KraBuaTypsl.
2 3artaHuTe BUHTBI M2.0x2,0, KOTOPLIMU KraBuaTypa Kpenutes K JTIOTKY AN KnasnaTypbl.
3 YcrtaHoBuTe knaeuaTypy B cbope.

YcTtaHOBKa KnaBmaTtypbl B coope

@l NMPUMEYAHUE: KnaBuatypa 1 noTtok Ans knaBuatypbl BMecTe Ha3biBalOTCs KnaBuaTypou B c6ope.

1 CoBmecTuTe KnaBmuaTtypy B cbope ¢ OTBEPCTUSAMU Ansi BUHTOB HA KOMIMbIOTEPE.
2 3artanuTe BUHTBI M2.0x2,5, KOTOpbIMU KNaBuaTypa Kpenutcst K Kopnycy.



3 TMopcoepunHuTte kabernb knaBmaTypbl, kabenb NOOCBETKM KraBuaTypbl U kKabernb CEHCOPHOWM NaHenu K COOTBETCTBYHOLLUM
pasbemam Ha nnate KHOMOK CEHCOPHOW NaHenu.

4 YcraHoBuTe:
a cucTeMHas nnarta
pagmnartop
[Mnata WLAN
nnata 6ecnpoBogHon rnobansHom ceTu
[Mnata PCle SSD
MoAyI b namsaTn
aKKyMyrnsTop
HWXKHSAS KpbILLKa

SQ DO O 0O T

5  BbInonHuTe AENCTBYS, NPEeayCMOTPeHHbIe pasaerniom locne paboThl C BHYTPEHHUMY KOMIMIOHEHTaMV KOMMbHOTEpPA.

Ynop ana pyk

3ameHa ynopa ana pyk

1  BbIinonHute AenCTBUS, NpegycMOTPEHHbIE pa3aenoMm [oarotoeka k paboTe ¢ BHYTPEHHUMU KOMMOHEHTaMM KOMMbITEpa.
2  CHumwute:
a  HWXHSS KpbllKa
aKKymMynsaTop
MoAyIb namaTn
PCle SSD
[Mnata WLAN
nnata 6ecnpoBogHon rnobansHom ceTu
6nok paguartopa
cucTeMHas nnarta
i nopT pasbema nuTaHus
j ©OaTapeika Tuna «Tabnetka»
k  OuHamuk

SQ 0o O O T



OcTaBLUMICS KOMMOHEHT yrnopa Ans pykK.
3  YctaHoBWTE Ha MECTO yrnop Ans pyk.
4 YcrtaHosuTe:
a [OMHaMuK

nnata 6ecnpoBofHoN rmobansHon cetu
Mnata PCle SSD

i Moaynb NamsaTtu

j  akkymynsatop

kK HWXHASA KpbILKa

b Gatapenka Tvna «TabneTka»
C MOpT pasdbema nNuTaHud

d cuctemHas nnara

e paguartop

f TMnara WLAN

g

h

5 BbinonHuTte aencTeus, NpeaycMoTpeHHble pasaenoM locne paboTkl C BHYTPEHHUMY KOMIOHEHTaMW KOMMbOTepa.

44  3Bne4yeHune n yctaHOBKA KOMMOHEHTOB



TexHONnorna  KOMMNOHEHThLI

B naHHon rnase npeacTaBneHsbl I'IO,D,pOGHbIe cBegeHnA 0 TeXHONOrmm n KOMNoHeHTax, AOCTYMNHbIX B CUCTEME.

Tembi:

« DDR4

«  HDMI1A4

*  OyHkumm USB-uHTepdelica
. USB Type-C

*  WHTtepdpenc Thunderbolt yepes USB Type-C

DDRA4

MamaTb ¢ yOBOEHHOW CKOPOCTLIO Nepeaayn AaHHbIX YeTBepToro nokonexusi (DDR4) npuwwna Ha cmeHy TexHornoruam DDR2 n DDR3,
obnagasLwmm 6onee HM3kMM BbicTpogericTBueM. DDR4 nogaepxmBaeT eMKoCTb A0 512 "6aiT, Torga kak MakcrMarnbHas eMKOCTb
DDR3 coctasnsiet 128 '6anTt Ha mogynb DIMM. CuHxpoHHoe anHamundeckoe O3Y DDR4 nmeeT uHyto cxemy pacrnonoXeHus
YCTaHOBOYHbIX Na30B No cpasBHeHuo ¢ SDRAM 1 DDR. OTo npefoTepallaet yCTaHOBKY HENOAXOASLLEN NaMATN B CUCTEMY.

OHepronoTtpebnenne DDR4 Ha 20% Huxe (Bcero 1,2 B), yem y mogynen DDR3, ans kotopbix TpebyeTcst HanpsbkeHue 1,5 B. DDR4
Takke NoaAepXNBaeT HOBbIV PeXUM rry6okoro aHeprocbepexeHus, bnarogaps KOTOPOMY XOCT-YCTPONCTBO NEPEXOAMUT B PEXUM
oxungaHusi 6e3 obHoBneHus namaTu. MNMpegnonaraercs, YTO PEXUM rIyO0Koro aHeprocbepexeHns ymeHbLINT NoTpebnsemyto
MOLLHOCTb B pexume oxmaaHus Ha 40-50%.

NoapoO6Hble cBeaeHnsa o DDRA4

Mexay mogynsamu DDR3 1 DDRA4 cyLlecTBylOT He3HaYMTENbHbIE Pasnuyuns, NepeqncrieHHble HUXeE.

Pasnuuve B YCTaHOBOYHbIX BbleMKaxX

PacnonoxeHue Bolemkn mogyns DDR4 oTnuyaeTcs oT pacnonoxeHus Bblemku Mmogynst DDR3. Obe BbleMKM HaxogaTcsl Ha CTOpoHe
BCTaBKW MOAynsi, HO pacnonoxeHue BbleMkn DDR4 HeMHOro otnmyaeTcs, 4Tobbl NpeaoTBpaTUTL YCTAaHOBKY MOAYNs B
HECOBMECTMMYIO NnaTy Unu nnatgopmMmy.

PucyHok 1. Paznuuyue B ycTaHOBO4YHbIX BbleMKax

YBenuyeHHas TonwmHa
Mogynu DDR4 HemHoro Tonwe DDR3, noTomy 4To cogepat 60mbLue CUrHarnbHbIX COEB.



DOR4

PucyHok 2. Pasanuuue B TonwmHe

M3orHyTbIn kpan

MO,D,yJ'IVI DDR4 umetot VI3OFHyTbII7I Kpawn, 4to ynpouiaeTt npouecc yCTaHOBKM MOAYIA U CHUXKaET AaBneHne Ha ne4vyatHyto nnaty npm
BCTaBKe MO,CI,yJ'IeVI namMmaTun.

PucyHok 3. U30orHyThin kpan

OwunoKku namaTum

Owmbkm NnamaTh B cucteme otobpakatoTcst ¢ HoBbIM koaom HeucnpasHocT ON-FLASH-FLASH nnm ON-FLASH-ON. Ecnin
BO3HMKaeT cbon B paboTe Bcew namsTu, AUCNNEN He BKNtoyaeTcs. [ins noucka n ycTtpaHeHnst BO3MOXHbIX HeNnonagok namsaTy
MOXHO nonpoboBaTk 3aBeAOMO MCNpPaBHbIE MOAYNW NaMATW B pasbeMax NamMsATh Ha HUXHEW NaHenu cCucTemMbl Unu noga
KNaBmMaTypon, Kak B HEKOTOPbIX NOPTaTMBHBIX CUCTEMAX.

HDMI 1.4

B atom pasgene onucekiBaetca nHTepdenc HDMI 1.4 n ero dyHKUMM 1 NpeMMyLLecTBa.

HDMI (MynsTUMeaniiHbIN HTEPENC BbICOKOW YETKOCTU) — 3TO OTpACIeBOM, MOMHOCTLIO LMPOBON MHTEpMENC ayano u Buaeo
6e3 cxatusa. HDMI obecneumBaeT uHTEPdENC MeXay nobbiMM COBMECTUMbLIMU LIMPPOBLIMY UCTOYHUKAMU ayauo U BUAEO, TakuMu
kak DVD-npovrpbiBaTenb Unv NpUueMHUK CUrHanos ayauo v Bugeo, U COBMECTUMbIMU LIMCOPOBLIMU YCTPOMUCTBaAMU
BOCNPOU3BEAEHNS, Hanpumep LuudposbiM Tenesusopom (DTV). B 0CHOBHOM OH MUcnonb3yeTcs Ans NOAKMHYEHMS TENEBMU30POB C
nogaepxkovi HDMI n DVD-npourpeiBateneint. OCHOBHOE NPEMMYLLECTBO — 3TO YMEHbLLEHMWE Yncna Kabenemn n BO3MOXHOCTb
3awwmuThl cogepxunmoro. HDMI nogaepxuBaeT B 04HOM kabene cTaHaapTHbIA U paclUMPEHHBIR dopMaThl BUAEO U BUAEO BbICOKOW
YEeTKOCTW, a Takke MHOroKaHarnbHbIA LUMGPOBOW 3BYK.

@| NMPUMEYAHUE: NMopTt HDMI 14 6yaeT noaaepxuBaTtb 5.1-KaHanbHbINA 3BYK.

PyHKUumn HDMI 1.4

+ Kanan HDMI Ethernet — go6aBnsieT NnogaepXKy BbICOKOCKOPOCTHOM ceTU k pasdbeMy HDMI, 4To no3BonsieT nonb3oBaTensm
MCnonb30BaTh BCE NPEMMYLLIECTBA YCTPONCTB C NOAAEepXKKoM npoTokona IP 6e3 ncnons3oBaHus otaensHoro kabens Ethernet

+ KaHan Bo3BpaTa 3ByKa — MO3BOSISIET NOAKMOYEHHOMY Yepe3 HDMI TeneBn3opy ¢ NOMOLLbIO BCTPOEHHOTO TIOHEpa OTNPaBnsATb
ayamo gaHHble B 06paTHOM HarpasreHun B cucteMy 06beMHOr0 3ByKa, UCKMoYasi HEOGXOAMMOCTbL B OTAENBHOM 3BYKOBOM
kabene



+ 3D — onpepgenseT NpoOTOKONbI BBOAA-BbIBOAA ANs OCHOBHbLIX (hopmaToB 3D-BMAeO, Noarotasnmeas noysy Ans 3D-urp n
NpUNoXeHun anga aomaiuHero 3D-KuHoTeaTpa

*  Twun paHHbIX — nepenada pasfimyHbiX BUOOB JaHHbIX B peXMe peanbHOro BpeMeHn mexay amcnneem n NCTo4YHMKamun
curHana, obecneunBas BO3MOXHOCTb ONTUMU3aLMK TeneBn30poOM HaCTpoOeK V|306pa>|<eH|/|;| B 3aBUCMMOCTW OT TUNa AAaHHbIX

+ Additional Color Spaces (JononHuTenbHbIE LIBETOBbLIE NpOCTpaHcTBa) — [06aBnseT NoaaepXkKy AOMNONMHUTENbHBIX
LiBETOBbIX MOAENEN, Cnonb3yemblix B Lncposor choTorpadunm n KOMMNbIOTEPHOM rpadmke.

* MNoppepxka paspelueHuns 4K — obecneunBaeT BO3IMOXHOCTb MPOCMOTPa BUAEO C paspeLLeHneM, HAaMHOTO NPEeBbILLAoLWLMM
1080p, ¢ Nnoaaep kKON ANCMNEEB CrieAyHOLLEro NOKONEHUS, KOTOPbIE MOTYT CONEpHMYaTh C LMGPOBLIMU KUHOTEATpamu,
MCMOMNb3yeMbIMU BO MHOIMX KOMMEPYECKUX KMHOTeaTpax

* Pasbem HDMI Micro — HOBBbI YMEHbLUEHHbIV pasbeM AN TenedoHOB 1 APYrMX NOPTaTUBHBLIX YCTPOWCTB C MOAAEPKKON
paspelueHun suaeo o 1080p

+ Cwucrtema noakntoveHUsi B aBTOMOOUISAX — HOBblE kKabenu u pasbemMbl And aBTOMOOUITbHBLIX BUAEOCUCTEM,
npeaHasHa4YeHHble AnA yaoBneTBOpeHUsa yHUKanbHbIX Tpe6OBaHI/IIZ cpenbl aBToMOGUns, obecne4ynsas npu aTom peansHoe HD
Ka4yecCcTBoO

NMpeumywectsa HDMI

+ BbicokokadecTBeHHbIn HDMI nepegaet HecxkaToe umMdpoBoe ayano u Bugeo, obecnevmsas MakcMmarbHOe KayeCcTBO
n3obpaxeHus.

+  BrogpxetHbIn HDMI o6ecneunBaeT Ka4yecTBO U hyHKLUMOHANbHOCTL LMPOBOro nHTepdeinca, Npu 3ToM Takke nogaepxveasi
HecxaTble Buaeo opmatbl NPOCTbIM U 3KOHOMUYHBLIM CNOCco6oM

* Ayamo HDMI nogaepxuvBaeT pasnunyHble oopMaTthbl ayamno: oT CTaHAAPTHOrO CTePEO A0 MHOTOKaHarnbLHOro 06bEMHOro 3BykKa.

*  HDMI obecneunBaet nepenadvy sngeo n MHOrokaHalsibHOro 3Byka no oaHoOmMy kabernto, COKpaLlada 3aTparhbl, ynpowasa n
UCKIMK4Yaa nyTaHuuy npu ncnonb3oBaHMM HECKOMbKNX kabenen, ncnonb3yemMbiX B HacTosdllee BpeMd B ayano-eMaeo cucremax

+  HDMI nopaepxuBaeT CBA3b MeXAy UCTOYHMKOM BugeocurHana (Hanpumep, DVD-npourpbiBatenem) n undpoBbiM TENEBU30POM,
NpeaocTaBnsas HOBble PYHKLNOHANbHbBIE BO3MOXHOCTM

dyHKkuuun USB-nHTepdenca

YHuBepcanbHasa nocnegosartensHas wuHa (USB) nossunace B 1996 rogy. OHa CyLecTBEHHO ynpoCcTuna NoAKNioYeHns Mexay
XOCT-KOMMbIOTEPaMU 1 NepUPEPUNHLIMA YCTPONCTBAMU, TAKUMW KaK MbILLIW, KNaBMaTypbl, BHELLHWE HAKOMUTENW Y NPUHTEPHI.

[aBaitTe nocmMoTpum Ha aBonoLmio MHTepdeiica USB, npmuBeaeHHyto B Tabnuue Huxe.

Ta6bnuua 2. 3Bonouua USB

Tun CKopocTb nepefa4v AaHHbIX Kateropus Fon BBeaeHus
USB 3.0/USB 3.11-ro 5 M6ut/c CBepxBbICOKas CKOPOCTb 2010
MOKOMeHns

USB 2.0 480 M6wur/c Bbicokas ckopocTb 2000

USB 3.0/USB 3.1 1-ro nokoneHus (SuperSpeed USB)

B TeuyeHune mMHorux net ctangapt USB 2.0 nmen npoyHyto penyTaumio cTaHgapTHOro uHTepdernca B Mmpe nepcoHanbHbIX
KOMMbIOTEPOB — E€r0 MCMNOMb30BaNM OKOo 6 MUNNUMapaoB NpoAaHHbIX yCTponcTB. OfHako B HacTosiLee BpeMsi HabnogaeTcs
noTpebHOCTbL B yBEMWUYEHNM CKOPOCTU, MOCKOMbLKY NosiBrsieTcst Bce 6onee bbicTpoe 06opynoBaHue 1 Bo3pacTaloT TpeboBaHus K
CKOPOCTU nepefayn AaHHbIX. OKoHYaTenbHbIM OTBETOM Ha pacTyLiue 3anpockl notpebutenen cran nitepdgenc USB 3.0/USB 31 1-
ro NMOKOMEHNs!, KOTOPbIN TEOPETMYECKN CNOCODEH 06eCneUnTb AeCATUKPaTHOE YBENUYEHME CKOPOCTU Nepeaayn AaHHbIX Mo
CpaBHEHMIO CO CBOMM npeLlecTBeHHnkom. Ctanaapt USB 3.1 1-ro nokoneHms obnagaeT cneayowmmMm OCHOBHBIMW CBOMCTBaMMU.

+ bBonee BbiCOKkMe ckopocTy nepegaym gaHHbix (8o 5 6ut/c)

+ [loBbileHHasA MakcMarbHas MOLLHOCTb WKHBI U NOTpebneHre Toka Ans nyywero aHeproobecneyeHns pecypcoemMKmx
YCTPOMNCTB



* HoBble yHKUMN yNpaBneHns nuTaHmem

« TMonHocTbIo AyNMeKCHbIN PEeXUM Nepefaqm AaHHbIX M NOAAEPKKM HOBbIX TUMNOB Nepefaqn AaHHbIX
+ O6parHas coBmecTumocTb ¢ USB 2.0

* HoBble pasbemsbl 1 kabenb

B pasgenax Hmxe npMBoasTcsa HeKoTopble U3 Hauboree YacTo 3agaBaemblx Borpocos no USB 3.0/USB 3.1 1-ro nokoneHusl.

bbicTpooeucTteue

AkTyanbHas cneundukaumns USB 3.0/USB 3.1 1-ro nokoneHunst 3afaeT Tpu pexunma ckopocTu: 31o Super-Speed (CBepXCKOPOCTHOW),
Hi-Speed (BbicokockopocTHoi) u Full-Speed (INonHockopocTHOM). HOBBIN CBEPXCKOPOCTHON pexunm obecneynsBaeT CKOpOCTb
nepegaym aaHHbix 4,8 Fout/c. JaHHbIn cTaHgapT NnpoaormkaeT NoAAEepXNBaTh BbICOKOCKOPOCTHOW M NMOMTHOCKOPOCTHOWN PEXUMBI
pabotbl USB, Takke nssectHble kak USB 2.0 n 1.1. OgHako aTn 6onee MeaneHHble pexunMbl Mo-NpexxHeMy paboTaloT Ha
CcoOoTBeTCTBYOLWMX ckopocTax 480 n 12 MBGUT/C n coxpaHeHbl TONbKO Ans 06paTHOM COBMECTUMOCTH.

UHTepdenc USB 3.0/USB 3.1 1-ro nokoneHus obecneynBaeT HaMHOro 6onee BbICOKYH NPOM3BOAUTENBHOCTb 3a CHET TEXHUYECKUX
M3MEHEHUIN, NEPEUYNCTIEHHBIX HUXE:

+ [ononHuTenbHasa dusnyeckas WwWuHa, JobaBneHHas napannensHo cyuectsytollen wuHe USB 2.0 (CM. pUCyHOK HUXe).

« B USB 2.0 6b1n0 yeTbipe npoBoaa (NuTaHune, 3a3emMrneHune n ogHa anddepeHumnansHasa napa ans nepegaydm gaHHbix); B USB
3.0/USB 3.1 1-ro nokoneHus 6b1no gobaBneHo ellle YeTbipe NpoBoaa, T. €. ABe napbl AnddepeHumanbHbiX CMrHanos (nepegaya
1 npuem), B o0Llel CNoXHOCTN COCTaBUB BOCEMb COEAMHEHUI B pa3beMax u kabensx.

« B otnnuue ot nonyaynnekcHoro pexuma B USB 2.0 B USB 3.0/USB 3.1 1-ro nokoneHunsi Mcnofnb3yeTcs ABYHaNpaBnieHHbIN
MHTepdeic nepeaayn AaHHbIX. ATO YBENMUYMBAET TEOPETUYECKYIO MPOMNYCKHY CnocobHocTb B 10 pas.

Gnd USB3 contacts

High speed USB2 contacts
differential pair

M3-3a NOCTOSIHHO pacTyLLMx TpeboBaHUIM K CKOPOCTM NepefayYun AaHHbIX, pacnpoCTPaHEHUs! BUAeoMaTepPMaroB BbICOKOW YETKOCTH,
TepabalTHbIX HAKONUTENbHbLIX YCTPONCTB, LMMPOBLIX KAMEP BbICOKOTO pa3peLleHns 1 T. 4. npoussoguTensHocTi USB 2.0 moxeT
6bITb HegocTaTouHo. Kpome Toro, noaknoydeHne USB 2.0 H1Korga He CMOXET faxe nNpubnmantbest K TEOPETUYECKON MakcumarbHON
nponyckHow cnoco6Hoctn B 480 M6uT/c; peansHas nponyckHasi cnocobHocTe cocTaensieT He Gonee 320 MowuTt/c (40 M6aiiT/c).
AHanornyHbiM 06pasom nogkntodeHnst USB 3.0/USB 3.1 1-ro nokoneHunst HUKoraa He AOCTUrHYT ckopocTtu 4,8 MouT/c.
MakcumanbHasi CkopoCTb Nepefayn AaHHbIX COCTaBUT HeMHoruM 6onee 400 M6aiit/c. MNpum Takow ckopocTn USB 3.0/USB 3.1 1-

ro nokoneHus okasbiBaetcs B 10 pas 6bicTpee, yem USB 2.0.



OGnacTb npuMeHeHuUA

Cranpapt USB 3.0/USB 3.1 1-ro nokoneHusi oTkpbiBaeT ycTpocTBaM 6onee cBoboaHkIl kaHan ans 6onee 6eictpor paboTbl. U ecnin
npexae ctaHgapt USB 6bin Henpuemnem npu paboTe ¢ Bugeomarepmanamm ¢ TOYKU 3peHUSA MaKCUMarbHOro pa3peLueHus,
BpEMEHM 3a[iepKKUN 1 CTENEHM CXaTusi, TO cervac MOXHO Nerko npeactasutb paboty Bugeocuctem no USB ¢ nponyckHow
CcrnocobHOCTLI0, KOTOpas NPEBbLILLAET NpexHUe 3HadeHusi ckopoctu B 5—10 pa3. OgHokaHanbHomy DVI-pasbemy TpebyeTcsi
nponyckHasi cnocobHocTb Ao 2 out/c. MponyckHasa cnocobHocTe 480 MGuUT/c HaknagpiBana CyLeCcTBEHHbIE OFPaHUYEHNs!, O4HAKO
ckopocTb 5 M6uT/c oTkpbIBaeT HOBbIE NepcnekTuBbl. ObecneynBasi 3asiBMEHHYHO MPOMYCKHY cnocobHocTb 4,8 6uT/c, HoBbIN
ctaHgapt USB nony4uT pacnpocTpaHeHue B Tex 06nacTsx, rae paHbLle Takon MHTepdenc He MPpUMEHSICS, HanpyMep BO BHELLHUX
RAID-cucTemax XxpaHeHus aHHbIX.

Hwxe nepedncrieHbl HEKOTOPbIE N3 UMEILLIMXCA Ha pbIHKE YCTPOMUCTB C NOAAEPXKKOMN cBepxckopocTHoro USB 3.0/USB 31 1-
ro NMOKONeHus:

* BHelHMe HacTomMbHbIE XECTKNe Anckn ¢ nHtepdericom USB 3.0/USB 3.1 1-ro nokoneHus

» TloptatuBHbIe xecTkue aucku ¢ uHtepgericom USB 3.0/USB 3.1 1-ro nokonexuns

+ CTbIKOBOYHbIE MOAYNN M aAanTepbl AN XEeCTKUX ANCKOB ¢ uHTepdericom USB 3.0/USB 3.1 1-ro nokoneHusi
*  Onaw-aAnCKM 1 YCTPOMCTBA CHMTbIBaAHMSA KapT namsTu ¢ nHtepderncom USB 3.0/USB 3.1 1-ro nokoneHus

+ TBeppoTenbHble XecTkne ANcku ¢ nitepdencom USB 3.0/USB 3.1 1-ro nokoneHus

*  Maccusbl RAID ¢ nHtepdgerncom USB 3.0/USB 3.1 1-ro nokoneHus

« [lpuBogpbl oNTUYECKNX HocUTenemn

*  MynbsTumeauiHbIe yCTponcTBa

» CeTeBble ycTpoicTBa

* ApganTepbl 1 KOHUEHTpaTopbl ¢ nHTepdencom USB 3.0/USB 3.1 1-ro nokoneHus

CoBMeCTUMOCTDb

MonoxutenbHbIM hakTopoM sBRsieTcst To, 4To ctaHaapT USB 3.0/USB 3.1 1-ro nokoneHunst naHavasnbHo pa3paboTaH Tak, YToObl
MUPHO cocyuectBoBaTtb ¢ USB 2.0. Yto camoe BaxHoe, xoTs npotokon USB 3.0/USB 3.1 1-ro nokoneHus 3agaeT HOBbIN TUN
PU3nMYeCcKnX NOLKNOYEHU N NOTOMY TpebyeT HoBble kabenu Ansa obecneveHus 6onee BbICOKON CKOPOCTU paboThbl, CamM pasbem
MMEET TY Xe NMPSIMOYroNnbHY0 (POPMY C YeTbIpbMS KOHTaKTaMu, kak y USB 2.0, n byaet pasmeLyatbcsi Ha cucteMax TaM xe, rae u
paHbLe. B kabenax USB 3.0/USB 3.1 1-ro nokoneHus npenycMoTpeHbl NATh HOBLIX COEAUHEHWIA AN HE3aBMCUMOTO NepeHoca
nepefaBaemblX U MPUHUMAEMBIX AaHHbIX. TU kKabenu CTaHOBSITCA aKTUBHBLIMM TOMNbKO NPY NMOAKIIOYEHNN K COOTBETCTBYOLLEMY
pasbemy SuperSpeed USB.

Mopaepxka koHTponnepoB USB 3.0/USB 3.1 1-ro nokoneHus Oyaet MHTerpupoBaHa B onepaumoHHbIX cuctemax Windows 8/10. B
npeabigywmnx sepcusax Windows ans koHTponnepos USB 3.0/USB 3.1 1-ro nokoneHus TpebyoTca oTaenbHble apaniBepbl.

Kopnopauwmsa Microsoft o6bsasuna, 4to B Windows 7 ByaeT peanusosaHa nogaepxka USB 3.1 1-ro nokoneHms, BO3MOXHO, He cpasy
nocrne BbiMycka, HO B KAKOM-NMG0 ncnpasneHMn unm nakete oobHoBneHus. He ncknoyeHo, YTo Nocne yCneLwHoro BHeApeHNs
nopaepxkun USB 3.0/USB 3.11-ro nokoneHns B Windows 7 nogaepxxka SuperSpeed 6yaet peanuaoBaHa B Vista. Microsoft
noaTBepAmna 3710, 3a8BMB, YTO DONBLLUMHCTBO ee napTHepoB cornacHel, 4to OC Vista Takke gormkHa nogaepxusatbe USB 3.0/USB
3.11-ro nokoneHus.

O nopaepxke pexmma SuperSpeed B Windows XP noka HU4ero He U3BeCTHO. YUuTbIBasi CEMUNETHUIA BO3pacT 3TOW onepaLMoHHON
CUCTEMbI, BEPOSITHOCTb 3TOTO CTPEMUTCS K HYTHO.

USB Type-C

MopT USB Type-C — 3TO HOBbIN, CBEPXKOMMAKTHbIN (prU3ndeckuin pasbemM. TOT pasdbeM NoaaepKMBaeT Lenbli psg HOBbIX
MHTepecHbIX cTaHgapToB USB, Takmx kak USB 3.1 n nogada nutaHusa no USB (USB PD).



AnbTepHaTUBHbLIN PEXUM

MopT USB Type-C — pa3beM, COOTBETCTBYHOLLMIA HOBOMY CTaHAAPTY, KOTOPbIN OTnnyaetcs Hebonblumnmy pasmepamu. Ero pasmepsl
NPYMEPHO B TPY pa3a MeHbLUEe N0 CpaBHEHMO co cTapoi Burnkon USB Type-A. OH co3gaH no eanHoMy CTaH4apTy pa3bemMoB,
KOTOpbIE OOMKHbI NOAAEPXKMBATL BCe yCTpoicTBa. C NOMOLLLIO ansTepHaTMBHbIX pexrmMoB noptel USB Type-C nopgaepxusatoTt
pasnuyHble NPOTOKOSbI, YTO NO3BOMSET UCNoMb3oBaTb oauH nopT USB ana nogknioveHnn HDMI, VGA, DisplayPort u gpyrux Tmnos
Yyepes aganTepsbl.

NMopaya nutaHusa no USB

Cneumndmkaumsa USB PD Takke TeCHO CBsi3aHa C BO3MOXXHOCTAMU pasbeMa USB Type-C. B HacTosiLee BpeMsi B cMapTdoHaXx,
nnaHweTax n Apyrmx MobunbHbIX YCTPOMCTBAX YacTo ncnonb3yetcst coeamHeHne USB ans 3apsagku. CoeanHeHne USB 2.0
obecneynBaeT NUTaHNe C MOLLHOCTLIO A0 2,5 BT, 4To N03BONUT 3apsaanTb Tonbko TenedoH. Hanpumep, onsa Hoytoyka MoxeT
notpeboBaTtbcsi MoLHOCTb Ao 60 BT. B cneundwukaunm nogaym nutanmsa no USB ato 3HadveHue yBenuyeHo o 100 BT. Mogaya
nNUTaHWs ABMSETCS ABYHANpaBnNeHHOW, MO3TOMY YCTPOMCTBO MOXET M Nony4vatb 1 nepefaBaTh aNekTpoaHepruto. Mpu atom
nepegava aneKkTpo3Heprun MoXxeT NPoONCXoanTb OAHOBPEMEHHO C Nepeaadelt AaHHbIX Yepes coeanHeHune.

Ckopee Bcero, anoxa NpMMeHeHusi cneunann3mpoBaHHbiX kKabenen ansa 3apsaakm HoyToyka NoaAXoAMT K KOHLLY, MOCKONbKY BECb
NpOLIECC 3apsaKM MOXET OCYLLECTBIATLCS C MOMOLLbIO CTaHaapTHoro coeauHeHnsa USB. Cetvac nosiBunack BO3MOXHOCTb
3apskaTb HOyTOYK C MOMOLLIbIO MOPTAaTUBHOMO KOMMIIEKTA aKKyMYSaTOPOB, KOTOPbIE B HALUM AHW NPUMEHSAIOTCS A8 3apagku
CMapTdOHOB 1 APYrMX MOPTATUBHbBIX YCTPOWUCTB. MOXHO NOAKMNIOYNTL HOYTOYK K BHELLHEMY OUCMNEI0, NOAKIIOYEHHOMY K kabernto
NUTaHUS, NOCre Yero BHELLHUIA ancnnen obecneumT 3apsgky HoyTOyka n BMecTe ¢ TeMm OyaeT MCrnonb30BaThCs MO HAa3HAYEHUIO.
Bce 310 gocturaeTcs ¢ nOMOLLBIO 0gHOro HebonbLoro pasbeMa USB Type-C. [1ns 3T0ro n camo yCTponcTBo, U kabenb
NOAKIMYEHUS AOMMKHbI MogaepXkmeatb nogady nutaHua no USB. HegoctaTouHo npocto umets coeanHeHne USB Type-C.

USB Type-C n USB 3.1

USB 3.1 — at0 HoBbIM cTaHaapT USB. TeopeTuyeckasa nponyckHasa cnocobHoctb USB 3 coctaenset 5 M6ut/c, a USB 31 Gen 2 —
10 FGuT/c. Tem cambiM JOCTUraeTCs yaBOEHNE NPOMYCKHOM CMOCOBHOCTM, KOTOPasi CTAHOBUTCS TaKOM Xe, Kak 1 y pasbema
Thunderbolt nepsoro nokoneHusa. He cneayet nytate USB Type-C n USB 3.1. USB Type-C — 3T0 npocTo hopma pasbema,

a noadepXXMBaeMOoM TEXHONOMMEN MOXET okasaTbesi Bcero nuwwb USB 2 unu USB 3.0. B gencteutensHocTy B nnaHwete N1 Android
KomnaHuu Nokia ucnoneadyetcsa pasbem USB Type-C, HO Ha ero ocHoBe peanusoBaHbl Bce Bepcun USB 2.0, a He Tonbko USB 3.0.
Tem He MeHee 3TU TEXHONOrMN TECHO CBSA3aHbl APYr C APYTOM.

UHTepdenc Thunderbolt yepe3 USB Type-C

Thunderbolt — annapatHbI MHTEpPdENC, KOTOPLIV UCMONb3YETCH ANA Nnepefayn AaHHbIX, BUAEO- U ayanodannos, a Takke
3NEKTPO3HEPrMKN Yepes oaHo coeamHerne. MiHtepdenc Thunderbolt 06beanHseT npotokonbl PCl Express (PCle) u DisplayPort (DP) B
OOMH nocnefoBaTenbHbIA MHTEPdENC BMECTE C Nofdadvei NOCTOAHHOIO HanpshXXeHNs Mo TOMY e camoMy kabento. MiHTepdeincel
Thunderbolt 1 1 Thunderbolt 2 ncnonb3yoT Ans NoAKNIOYEHNs K nepndepuinHbiM YCTPONCTBaM TOT e pasbeM [1], uto n miniDP
(DisplayPort), a Thunderbolt 3 ncnonesyet pasbem USB Type-C [2].



PucyHok 4. Thunderbolt 1 u Thunderbolt 3

1 Thunderbolt 11 Thunderbolt 2 (ans noakntoyveHns Yepes pazbem miniDP)
2 Thunderbolt 3 (ana nogknioyeHnst Yyepes pasbem USB Type-C)

UHTepdenc Thunderbolt 3 yepe3 USB Type-C

Bnarogaps coBmectumoctu pasbema USB Type C ¢ Thunderbolt 3 ckopocTb nepegayun gaHHbIx gocturaet 40 6ut/c. 310
No3BONSET BbINONHATL Ntobble onepaummn Yepes oanH KOMNAaKTHbIN NOPT 1 obecneynBaTb camoe BbICTPOE U yHMBepCcanbHoe
NOAKMNOYEHNE K MOObIM [OK-CTaHUMAM, AUCNNESM Unv MHHOPMaLUMOHHBIM YCTPONCTBaM (Hanpumep, K BHELLHUM XECTKUM
avckam). ina nogkniodeHns nogaepxmBaemblx neprudepunHbIX yCTPONCTB K KOMNbIOTEPY C NOMOLLbIO MHTepdenca Thunderbolt 3
ucnone3yetcs pasbem unu nopt USB Type-C.

B Thunderbolt 3 peannsoBaHa nogaepxka noptos u kabenen USB Type-C. 3To KOMNaKTHbIA U 06paTMMbI MHTEpdENC.
Thunderbolt 3 nogaepxmBaeT ckopocTb 06MeHa gaHHbIMK go 40 MouT/c.
DisplayPort Bepcumn 1.2 coBMECTVM C CYLLECTBYIOLLMMU MOHUTOpPaMu, ycTporncTeammn u kabensamum DisplayPort.

A WON -~

Mopava nutaHusa nponseoanTcs Yepes pasbembl USB — o 130 BT Ha nogaepXuBaeMbiX KOMMbIOTEPAX.

OcHoBHble ocobeHHOCcTU uHTepdenca Thunderbolt 3 ana
noakntoyeHusn vyepes USB Type-C

1 Thunderbolt, USB, DisplayPort n nepegaya anektpoaHeprum 4yepes pazbem USB Type-C no ogHomy kabento (pyHKLmm
OTNMYatoTCA B 3aBMCMMOCTM OT YCTPOMCTBA).

Pasbem 1 kabenm USB Type-C — komnakTHble U obpaTumble.
Mopaepxka ceteBbIx NogkntoyveHnn Thunderbolt (*3aBucKT OT ycTponcTBea).
Mopaepxka ancnnees ¢ paspelleHnem ao 4K.

a b~ ODN

Mopaepxka ckopocTu nepedayn aaHHbIx Ao 40 Féut/c.

® | NMPUMEYAHMUE: CkopocTb nepepavmn AaHHbIX MOXET OTNMYaTLCA B 3aBUCMMOCTHU OT YCTPOMCTBA.



TexHun4yeckue XapaKTepuCtmKkm CMCtemMbl

Tembl:

*  TexHun4yeckne xapakTepuCTUKK
. KombuHaummn knasumLl

TexHu4yeckue XapPpakKTepuCctTmukKkmn

@ | MPUMEYAHMUE: MpepnoxeHus B pa3HbIX perMoHax MoryT pasnuyarbces. MpuBeaeHbl TONBKO Te TEXHUYECKUE
XapaKTepUCTUKUN, KOTOpble HE06X0AMMO yKa3biBaTb NPU NOCTaBKaxX KOMMNbLIOTEPHOW TEXHWUKW MO 3aKOHy. [ns
npocMoTpa AONOSIHUTENbHbIX CBeAeHMI 0 KoHdUrypauum kKomnbrotepa Haxxmute lMyck - CnpaBka 1 nogaepxka u
BblGepUTe HYXHbIW NYHKT ANsi npocMoTpa MHdopMaLmm o KoMmnbloTepe.

Tabnuua 3. TexHU4YeCKue XxapakTepUCcTUKn

Tvin KomMnoHeHT

CemencTBO NpoLeccopoB Intel Core i5-8250U (4eTbipexbanepHbin, 3,4 I, kaw 6 M6awT, 15 BT)

Intel Core i5-8350U (4eTblpexbsaepHbii, 3,6 M, kaw 6 M6anT, 15 BT),
vPro

Intel Core i7-8650U (4eTbipexbagepHbin, 3,9 IMu, kaw 8 M6awr, 15 BT),
vPro

Intel Core i3-7130U (aByxbsgepHbin, 2,7 Iy, kaw 3 M6anT, 15 BT)

Intel Core i5-7300U (aByxbsigepHbi, 3,5 Iy, kaw 3 M6awr, 15 BT), vPro

Wcbopmaumst o * Habop mukpocxem: Intel Kaby Lake -U/R — BCTpPOEHHbI B NpoLLEeccop

* PaspsgHocTb WwinHel DRAM: 64-pa3psigHas

» DHeproHesaBucMMasi NaMsiTb C ANEKTPUYECKOW nepesanuchbio: SPI
128 MowuT/c

e LlwnnHa PCle: 100 My
* YacTtoTa BHelwHen wuHbl: DMI 3,0-8 'T/c

OnepaumoHas cuctema e Microsoft Windows 10 Home

*  Microsoft Windows 10 Pro 64-pa3psgHas
*  Ubuntu 16.04 LTS

OnepatusHas namaTe » DDR4 2400 SDRAM c TexHonoruen Intel 7-ro nokoneHus paboTaeTt ¢

npoussoguTensHocTbio 2 133 MT/c

» DDR4 2400 SDRAM c TexHonoruei Intel 8-ro nokoneHusi paboraet ¢
npousBoamTenbHocTbio 2 400 MT/c

* 2 cnota DIMM c nogaepkoi go 32 Meant

Video (Bupeo) * Intel HD Graphics 620 (Intel Core 7-ro nokoneHuns

* Intel UHD Graphics 620 (Intel Core 8-ro nokoneHus)




Ayauocnctema

*  Tunbl: YeTbipexkaHanbHbIN 3BYK BbICOKON YETKOCTU

» KoHTtponnep: Realtek ALC3246

» [peobpasoBaHne ctepeocurHana: 24 out (ALM n LIAIT)

*  BHyTpeHHWI nHTepderc: ayamoKoaek BbICOKOro paspeLleHuns

* BHewHun uHtepdenc: Bxoa Ans MUKPOoHa, CTepeoHayLUHUKN 1
KOMOMWHMPOBAaHHbIN pa3bem Ans rapHUTYpbI

*  [uHamwukn: oBa

* BcTpoeHHbI yeunutens agnHamuka: 2 BT (cpegHekBagpatuyHoe
3HayeHune) Ha kaHan

* Perynatopbl rpOMKOCTW: Knaeuwm GeICTporo goctyna

Ouncnnen

* 14-gloriMoBbLIV AnChnen BbICOKOW YeTkocTn (1366 x 768) ¢
aHTMONMKOBBIM MOKPLITUEM, KAMEPOW BbICOKOTO pa3peLUeHus,
MUKpOodoHOM, nogaepxkkon WLAN, 3agHen KpbILKOW U3 MarHMeBoro
cnnaea, 6e3 ceHCopHOro BBOAa

*  14-pOAMOBBIN AMCNNEn BbICOKOW YeTkocTu (1366 x 768) ¢
aHTMONMKOBLIM NOKPbLITUEM, KAMEPOIN BLICOKOTO pa3peLUeHuns,
MUKpogoHOM, nogaepxkkon WLAN/WWAN, 3agHeln KpbILLKON 13
MarHmeBoro cnrnasa, 6e3 ceHCopHOro BBoaa

* 14-provimoBbIn amcnnen ¢ pa3spelueHnem Full HD (1920 x 1080),
aHTUONMKOBBLIM NOKPbLITUEM, KAMEPOW BbICOKOTO paspeLleHus,
MukpodoHoM, nogaepxkorn WLAN, 3agHewn KpbILLKOW U3 MarHMeBOro
cnnaea, 6e3 ceHCopHOro BBOAa

* 14-groimoBbIvt ancnnei ¢ paspelueHnem Full HD (1920 x 1080),
aHTMONMKOBBIM MOKPLITUEM, KAMEPOI BbICOKOTO pa3peLUeHus,
MUKpodoHoM, nogaepxkkon WLAN/WWAN, 3agHeln KpbILLKON 13
MarHueBoro cnnaea, 6e3 ceHcopHoro Beoaa

* 14-gronmoBbIv gucnnen ¢ paspewennem Full HD (1920 x 1080),
aHTMONMKOBLIM NOKPbITUEM, nogaepxkon WLAN, 3agHew KpbILLKON 13
MarHueBoro crnnasa, Tofbko C MUKPOOHOM, 6e3 CeHCOpHOro BBOAa

* 14-gronmoBbIv gucnnen ¢ paspewerHnem Full HD (1920 x 1080),
aHTMONMKOBLIM NOKPbLITUEM, NaHenbto SLP, kamepon BbICOKOro
paspeLueHusi, MukpodoHom, nogaepxkkor WLAN ¢ ASA, y3Kon pamKoWu,
3aHeW KpbILLKOW U3 MarHMeBoro cnnaea, 6e3 CeHCOpHOro BBoAa

* 14-grovimoBbIvi ancnnen ¢ paspewieHnem Full HD (1920 x 1080),
aHTUONMKOBLIM MOKPLITUEM, NaHenbto SLP, MK-kamepoii, MUKpodoHOM,
nogaepxkon WLAN ¢ ASA, y3kon paMKon, 3agHEN KpbILLKOW 13
MarHueBoro cnnaea, 6e3 ceHcopHoro Beoga

* 14-proimoBbIn amcnnen ¢ paspelueHnem Full HD (1920 x 1080),
aHTUBNMKOBBLIM NOKPbLITUEM, KAMEPOW BbICOKOTO paspeLleHus,
MukpocoHoMm, nogaepxkon WLAN/WWAN, 3agHen KpbILLKOW 13
MarHmeBoro cnnaea, TexHonormnen On-Cell Touch

* 14-gronmoBbIv gucnnen ¢ paspewerHmnem Full HD (1920 x 1080),
aHTMONMKOBBIM NOKPbLITUEM, KAMEPOW BLICOKOTO pa3peLUeHus,
MukpodoHoMm, nogaepxkon WLAN ¢ ASA, y3koin paMmkon, 3agHen
KPbILLKOWN 13 yrneBonokHa, TexHonornen On-Cell Touch

* 14-grovimoBbIi ancnnen ¢ paspewieHnem Full HD (1920 x 1080),
aHTUGNMKoBLIM NokpbiTUEM, VK-kamepoli, MUKPpOdOHOM, NoAOEepPKKON
WLAN c ASA, y3Kon pamMKoWn, 3aHeN KPbILLIKOW U3 YIIeBOSOKHa,
TexHonoruen On-Cell Touch

Hakonutenu

OcHoBHas cuctema XpaHeHnAa OaHHbIX!

+ TeepaoTenbHbI HakonuTens M.2 2280 SATA, 128 [Gant
+ TeeppoTenbHbin Hakonutenb M.2 2280 SATA, 256 Mbant
+ TeeppoTenbHbin Hakonutenb M.2 2280 SATA, 512 bawnT

+ TBepgotenbHbln Hakonutenb M.2 2280 SATA ¢ camoLlumdpoBaHmemMm,
512 '6ant

+ TeeppotenbHbin Hakonutenb 128 MGant M.2 2280 PCle
+ TeeppoTtenbHbIn Hakonutenb 256 Gant M.2 2280 PCle
» TeepaoTenbHbIN HakonuTenb 512 Moant M.2 2280 PCle
» TeepaoTenbHbIN Hakonutens 1 Téant M.2 2280 PCle




+ TeeppoTenbHbin Hakonutenb 256 M6anT M.2 2280 PCle, ¢ annapaTHbIM
wmnpposaHnem

» TeepaoTenbHbIN HakonuTenb 512 Moant M.2 2280 PCle, ¢ annapaTHbIM
LndpoBaHmem

Security (besonacHocTb)

CepTtudmumpoanHbin mogyne TPM 2.0 FIPS 140-2, ceptudukaums TCG
(cbeBpane 2018)

KomnnekT gononHutensHoro o6opynoBaHust Ans NpoBEPKU NOAMMHHOCTY
1: cmapT-kapTa ¢ KoHTakTamu FIPS 201 ¢ paclumpeHHon NpoBEPKU
noanuHHocTn Control Vault 2.0, ceptudpukaumns FIPS 140-2 yposHs 3

KomnnekT gononHutensHoro o6opyaoBaHus Ans NPOBEPKN NOANMHHOCTM
2: cuuTbiBaTENb OTMEYATKOB ManbLeB, cMapT-kapTa ¢ KoHTaktamu FIPS 201,
cmapT-kapTta 6e3 koHTakToB, NFC, paclumpeHHasi npoBepka NoAnMHHOCTH
Control Vault 2.0, ceptudpmkaums FIPS 140-2 yposHs 3

BapunaHTbl CTbIKOBKM

» [ok-ctaHums Dell ans npegnpustuii WD15 (BononHUTensHo)

* [ok-ctaHuma Dell ana npegnpuaTtnin Thunderbolt — TB16
(BononHUTeNbHO TOMbLKO Ans cucteM ¢ obopyaosaHnem Thunderbolt 3)

Mynstmegua

* BcTpoeHHble BbicOkOKa4eCcTBEHHbIE AUHAMUKN
*  KombrHupoBaHHOE rHesfo Ans HayLHUKOB U MUKPOGOHA
* HanpaBneHHble MMKPOMOHBI C LWyMOonodaBneHnem

* [ononHuTenbHble KaMepbl C BbICOKUM paspeLLeHnem unm
MHdppakpacHble Nnbo 6e3 Beb-kamep

BapunaHTbl AMCKOBOAOB ONTUYECKUX OUCKOB

TonbKo BHeLIHWE napaMeTpbl

BapuaHTbl aKKymMyndatopa

+ [puamatunyeckue Ha 42 Bt-4, c nogaepxkon ExpressCharge

* [NonumepHble Ha 60 BT-4, c nogaepxkon ExpressCharge

* PaccuntaHHble Ha LMK C NpoJoImKUTENbHLIM CPOKOM cryx6bl, 60 BTy
(nonumepHbIe)

42 BT-4 (3-CEKUMOHHbIE):

« [HOnwuHa: 95,9 mm (3,78 agrorima)

* LwnpwunHa: 5,70 mm (0,22 gronma)

* Beicora: 18,50 mm (0,71 grovima)

* Bec: 185,00 r (0,41 cpyHTa)

* EMKOCTb akkymyngartopa: 3,68 MA-4

60 BTy (4-CEKLUMOHHbIE):

« [HOnwuHa: 95,9 mm (3,78 agrorima)

* LwnpuHa: 5,7 mm (0,22 grorima)

* Beicora: 18,50 mm (0,71 grovima)

* Bec: 270,00 r (0,6 dhyHTa)

* EMKOCTb akkymynartopa: 7,89 MA-4

AKKYMYNSTOP, pacCYMTaHHbIN Ha LMK C MPOAOIKUTENBHBIM CPOKOM
cnyx6bl, Ha 60 BT-4 (nonMmepHbIn):

* [OnuHa: 95,9 mm (3,78 gronma)

* LwnpunHa: 5,7 mm (0,22 prorima)

* Beicora: 18,50 mm (0,71 aronima)

+ Bec: 270,00 r (0,6 cbyHTa)

+ EmkocTb akkymynsatopa: 7,89 MA-4




KoHdurypaumsa anst MakcMmansHOro BpeMeHu
paboTbl

dukcnpoBaHHas annapaTtHas KoHdurypauus Latitude 7490, kotopas
obecneynBaeT Nonb30BaTENO AONOMHUTENBHBIE Yachkl paboThl.

BkntouaeT B cebs HoByto naHenb Super-Low-Power (SLP), B OCHOBHOM
3a CYET KOTOPOW JOCTUraeTcs 9KOHOMUSA SHeprnm. AHepronotpebneHuve
NOACBETKU 3HaYUTENBbHO HMKE MO CPaBHEHUIO CO CTaHAapTHON
naHensto Full HD.

@ | MPUMEYAHUE:

B aTon koHdurypaumm Bpemsi paboThl OT akkymyrnsiTopa 4OCTUraeT
20 y (npumepHo Ha 18% 6onbLue Mo CpaBHEHWIO CO CTaHAAPTHOW
naHensto Full HD) npu ncnons3oBaHuy naHenu SLP ¢ paspelueHnem
Full HD n akkymynsitopa 60 BT-u.

ApanTtep nutaHus

Twn: E5, 65 BT nnn E5, 90 BT

BxogHoe HanpspkeHue: 100-240 B nepemeHHoOro Toka

BxogHou Tok (Makc.): 1,7 A

BxoagHas yactoTa: 50-60 Ny,

BbixogHon Tok: 3,34 1 4,62 A

HomuHanbHoe BbixogHoe HanpsbkeHne: 19,5 B nocTosHHOro Toka
Bec: 230 r (65 BT) n 320 r (90 BT)

Pa3amepsbl: 22 x 66 x 106 MM (65 BT) n 22 x 66 x 130 mm (90 BT)
OnanasoH Temnepatyp npu pabote: ot 0 4o 40 °C (ot 32 po 104 °F)

Ownana3oH Temnepatyp npu xpaHeHun: ot —40 go 70 °C (ot —40 go
158 °F)

CBs3b

CeteBol aganTep: koHTponnep Intel 1I219LM Gigabit Ethernet,
10/100/1 000 M6uT/c Ethernet (RJ-45)

becnpoBoaHas cBA3b U MOAEM

OByxanana3soHHbIi agantep 6ecnpoBogHon cBasm Qualcomm QCAB1x4A
802.Mac (2x2) + Bluetooth 4.1

[ByxamnanasoHHas nnarta 6ecnpoBogHon ceasum Intel Wireless-AC 8265
Wi-Fi (6e3 Bluetooth, 2x2)

[ByxananasoHHas nnata 6ecnposoaHon cBs3n Intel Wireless-AC 8265
Wi-Fi + Bluetooth 4.2 (2x2)

TpexaunanasoHHas nnata 6ecnpoBoaHon cesau Intel Wireless-AC 18265
WiGig + Wi-Fi + Bluetooth 4.2

Qualcomm Snapdragon™ X7 LTE-A (DW5811e)
Qualcomm Snapdragon™ X7 HSPA+ (DW5811e)
Qualcomm Snapdragon™ X7 LTE-A (DW5816e)

[MopTkl, CNOThI U WAaccu

HDMI 1.4(1)

YHuBepcanbHoe rHesno

YCTpOWCTBO YTEHMS MynbTUMeaniiHbIX KapT (SD 4.0)

Kapta uSIM (BHeLHsIS)

3 nopta USB 3.1 Gen 1 (oguH ¢ nogaepkon TexHornorum PowerShare)

Mopt DisplayPort yepe3 USB tuna C (c onumMoHanbHon TeXHomnormen
Thunderbolt 3(1)

RJ45

OnumoHanbHoe YCTPOMUCTBO CHMTbIBAHWUS CMapT-KapT
Cnot gns knMHoBnaHoro 3amka Noble

lHe3no NMTaHMsa NOCTOSAHHBIM TOKOM

Kamepa

Tun: kamepa BbICOKOro paspeLleHns ¢ PUKCUpOBaHHON POKYCMPOBKOW
Tun gatyuka: TexHonorus gatdmka KMOI




+ CkopocTtb 06paboTtkun nsobpaxenuit: o 30 kagpos/c
» PaspeweHne Bugeo: 1280 x 720 nukcenew (0,92 Mn)

CeHcopHas naHenb

AkTuBHas obnacTb

e [loocu X — 99,50 mm
e [loocnY — 530 Mm

+ PaspelueHune no ocam X/Y — X: 1048 3HakoB Ha aronm; Y: 984 3HakoB
Ha gnM

* I'Io,qp,ep>|<|<a MYNbTUCEHCOPHOro BBOAa — HacTpaunBaeMble XeCTbl
OAHMM NanbueM N HECKOITbKMMW NnalbLlaMu.

BHyTpeHHVIe KnaBuartypbl

* 14,1 pronma, C O4HMM YKa3biBaKOLWMUM YCTPONCTBOM, 6e3 NOACBETKM
* 14,1 gronma, ¢ ABYMS yKasblBalOLMMKN YCTPOUCTBAMM, C MOACBETKON

dusnyeckune xa PaKTEPUCTUKN

+ BebicoTa cnepeagun v c3agu (6e3 ceHcopHoro akpaHa): 17,47 n 17,9 mm
(0,69 1 0,7 prorima)

+ LlWwpwuHa: 331 mm (13,03 grorima)
« [HOnwuna: 220,9 mm (8,7 arorima)
* HavanbHbivi Bec: 1,4 kr (3,11 dyHTa)

Ycnoswsa akcnnyatauum

XapakTepucTuku Temnepartypbl

» [pu paborte: ot 0 °C go 35 °C (o1 32 °F pno 95 °F)
» [pu xpaHeHuu: ot —40 go 65°C (ot —40 go 149 °F)

OTHOCUTENBHAsA BNAXXHOCTb (Makc.)

» Tpwu akcnnyatauum: ot 10 go 90% (6e3 koHaeHcauun)
» [pu xpaHeHuu: ot 5 0o 95% (6e3 koHaeHcauum)

BbicoTa Hag ypoBHeM Mopsi (Makc.)

* Tpwu akcnnyatauyum: ot 0 go 3 048 m (ot 0 go 10 000 cpyToB)
* Tpwu xpaHeHun: ot 5 % £o 95 % (6e3 KoHaeHcauun)

*  YpOBeHb 3arpsAsHsOLLMX BelecTs B atMocepe: G2 nnu Huxe no
knaccudmkaumm ISA S71.04-1985

XapaktepucTukm gucnnes

Ta6bnuua 4. 14,0 gronma (16:9) AG chopmaTta Beicokomn yeTkocTH (1366 x 768) co cBeToanoaHomn noacseTkon 200 HUT (TyN)
eDP 1.2, kamepa ¢ BbICOKMM pa3pelueHnem /| mukpodoH, nogaepxka WLAN, 3agHAA naHenb U3 MarHMeBoro cnnasa, 6e3

CEeHCOPHOro 3KpaHa

KomMnoHeHT

TexHMYecKMe xapaKTepPUCTUKU

Tun

HD ¢ aHTMGNMKOBLIM NOKPbLITUEM

ApkocTb (00bIvHasA)

200 HuT

Pa3amepbl (nonesHas obnactb)

* Beicota: 173,95 mm (makc.)
* LlupuHa: 309,4 mm (Makc.)
¢ [HwaroHanb: 14,0 gonmoB

CobcTBEHHOE paspelleHne

1366 x 768




Meranukcenen 1,05
Mwvkcenen Ha aronm (PPI) 112
KoadhduumeHT KoHTpacTHOCTH (MWH.) 300:1

Bpems oTknvka (makc.)

Bpemsi HapacTaHusi/nageHns 25 mc

Yactota o6HOBMNEHUS

60 Ny

[opn3oHTanbHLIM yron npocmoTpa (MuH.)

+/— 40 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+10/-30 rpagycos

Lar nukcenen

0,2265 mm

MoTpebnsiemas MoLLHOCTb (Makc.)

2,8 KBt

Ta6bnuua 5. 14,0 gronma (16:9) AG chopmaTta Bbicokomn YeTkocTu (1366 x 768) co cBeToanoaHoun noaceeTkon 200 HUT (TuUn)

eDP 1.2, kamepa HHD / mukpocpoH, nogaepxxka WLAN/WWAN, 3agHAA naHeNnb U3 MarHMeBOro crsiaBa, 6e3 CeHCOpPHOro

aKpaHa
KomnoHeHT TexHUYeckne xapakTepUCTUKU
Tvn HD ¢ aHTMGNNKOBLIM NOKPLITUEM

ApkocTb (06bluHasA)

200 HuT

Pa3amepbl (nonesHas obnactb)

* Beicota: 173,95 mm (makc.)
* llupuna: 309,4 mm (Makc.)
e [Ownaronans: 14,0 gronmos

CobcTBEeHHOE paspelleHre 1366 x 768
Meranukcenen 1,05
Mwvikcenen Ha aronm (PPI) 112
KoadpdumumeHT KoHTpacTHOCTH (MWH.) 300:1

Bpems oTknuvka (makc.)

Bpemsi HapacTaHusi/nageHuns 25 mc

Yactota o6HOBMNEHUS

60 Ny

[opn3oHTanbHLIM yron npocmoTpa (MuH.)

+/— 40 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+10/-30 rpagycos

Lar nukcenen

0,2265 mm

MoTpebnsiemas MoOLLHOCTb (Makc.)

2,8 KBt

Ta6nuua 6. 14,0 aronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1,3 ¢ PSR, IPS, kamepa ¢ BbiIcOokuM pa3peLieHuem /
MukpodcoH, nogaep:xka WLAN, 3agHss naHenb U3 MarHMeBOro crnsaBa, 6e3 CEHCOPHOro aKpaHa

KomMnoHeHT

TexHU4YecKkue xapakTepucTuUKun

Tun

FHD ¢ aHTMBNMKOBbLIM NOKPLITUEM

ApkocTb (06bluHasA)

300 HuT

Pasmepbl (none3Has obnactb)

* Beicota: 173,95 mm (makc.)
* llupuHa: 309,4 mm (Makc.)




¢ [Ownaronans: 14,0 gronmos
CobcTBEHHOE paspelleHre 1920 x 1080
Meranukcenen 2,07
Mukcenen Ha aronm (PPI) 157
KoadpdmumeHT KoHTpacTHOCTH (MWH.) 600:1
Bpems oTknumka (makc.) 35 mc oT YepHoro k 6enomy
Yactota o6HOBMNEHUS 60 Ny
[opu3oHTanbHbIA yron npocmMoTpa (MUH.) +/— 80 rpagycos
BepTukanbHbIn yron npocmoTpa (MyH.) +/- 80 rpagycos
LWar nukcenewn 0161 x 0,161 Mmm
MoTpebnsemas MOLHOCTL (Makc.) 3,8 BT

Tabnuua 7. 14,0 gronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, kamepa ¢ BbICOKUM pa3speLwieHnem /
MukpodoH, nogaepxka WWAN/WLAN, 3agHAA naHenb U3 MarHMeBOro crnaBa, 663 CEHCOPHOro aKpaHa

KomnoHeHT TexHUYeckne xapakTepUCTUKU
Tvn FHD ¢ aHTMONMKOBLIM NOKPbLITUEM
ApkocTb (06bluHasA) 300 Hut

Pasmepe (nones+as oGnacts) * Bebicota: 173,95 Mm (Makc.) 6e3 MeTannmyecknx
3aLLenok, Mm
* LupuHa: 309,4 mm (Makc.)

¢ [HwaroHanb: 14,0 gonmoB

CobcTBEHHOE paspelleHne 1920 x 1080

Meranukcenen 2,07

Mukcenen Ha atorm (PPI) 157

KoadpdpmumeHT KoHTpacTHOCTH (MWH.) 1000:1

Bpems oTknuka (makc.) 35 Mmc oT yepHoro k 6enomy
YacTtoTta obHOBMNEHUN 60 Ny,

[opu3oHTanbHbIN yron npocmoTtpa (MuH.) +/- 80 rpagycoB
BepTukanbHbIn yron npocmoTpa (MyH.) +/- 80 rpagycoB

LWar nukcenewn 0161 x 0,161 Mm
MoTpebnsiemas MOLLHOCTL (Makc.) 3,8 Bt

Tabnuua 8. 14,0 gronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, Tonbko mukpodoH, noaaepxka WLAN,
3a[HAA NaHeNb U3 MarHWeBOro cnnaBa, 6e3 CeHCOPHOro 3KpaHa

KomnoHeHT TexHUYeCcKne XxapakTepUCTUKMN

Tun FHD ¢ aHTMGNMKOBLIM NOKPbLITUEM

ApkocTb (06bIYHASA) 300 Hut




Pasmepbl (none3Has obnactb)

* Beicota: 173,95 mm (makc.)
* llupuHa: 309,4 mm (Makc.)
e [Ownaronans: 14,0 aonmos

CobcTBEHHOE paspeLleHne 1920 x 1080
Meranukcenei 2,07
Mukcenewn Ha aronm (PPI) 157
KoadhduumeHT KoHTpacTHOCTH (MUH.) 600:1

Bpewmsi oTknuka (makc.)

35 Mc oT YepHoro k 6enomy

YactoTta o6HOBMNEHUS

60 Ny

[opn3oHTanbHbIV yron npocmoTtpa (MuH.)

+/— 80 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+/— 80 rpagycos

Lar nukcenen

0161 x 0,161 Mmm

MoTpebnsiemasn MoLLHOCTL (Makc.)

3,8 Bt

Ta6bnuua 9. 14,0 aronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, naHenb co cBepXHU3KNUM YPOBHEM
3HepronoTpebneHus (SLP), kamepa c Bbicokum paspelueHrem / mukpodoH, nopaepxka WLAN c ASA, 3agHss naHenb us
MarHMeBOro crnJslaBa ¢ y3KMMU paMKaMu, 6€3 CEHCOPHOro 3KpaHa

KomMnoHeHT

TexHU4YecKue xapakTepucTuUKun

Tun

FHD ¢ aHTMBNMKoBbIM NOKPLITUEM

ApkocTb (06bluHasA)

300 HuT

Pasmepbl (none3Has obnactb)

* Bebicota: 173,95 MM (Makc.) 6e3 MeTannMuecknx 3aLlenok
* llupuHa: 309,4 mm (Makc.)
e [Ownaronans: 14,0 aronmos

CobcTBEHHOE paspelleHne 1920 x 1080
Meranukcenei 2,07
Mukcenewn Ha atonm (PPI) 157
KoadhduumeHT KoHTpacTHOCTU (MUH.) 1000:1

Bpewmsi oTknuka (mMakc.)

35 Mc oT YepHoro k 6enomy

YactoTta o6HOBMNEHUS

60 Ny

[opn3oHTanbHLIV yron npocmoTpa (MuH.)

+/— 80 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+/— 80 rpagycos

Lar nukcenen

0161 x 0,161 Mmm

MoTpebnsiemasn MoLLHOCTb (Makc.)

1,99 Br




Ta6nuua 10. 14,0 grorima (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, naHenb co cBEpXHU3KMM ypOBHEM
3Hepronotpe6neHus (SLP), uHdppakpacHas kamepa/mukpocoH, nogaepxka WLAN c ASA, 3agHAsA naHeNlb U3 MarHMeBOro

crnnaea C y3KMMM pamKamu, 6e3 CeHCOPHOro aKpaHa

KomnoHeHT

TexHU4YecKkue xapakTepucTukun

Twun

FHD ¢ aHTMBNMKOBLIM NOKPbLITUEM

ApkocTb (06bI4YHaSA)

300 HuT

Pa3amepbl (nonesHas obnactb)

* BbicoTa: 173,95 mm (makc.) 6e3 meTannuyeckux 3aLLenok
* LupuHa: 309,4 Mm (Makc.)
e [Ownaronans: 14,0 gronmos

CobcTBEHHOE paspelleHre 1920 x 1080
Meranukcenew 2,07
Mukcenen Ha gronm (PPI) 157
KoadpdmumeHT KoHTpacTHOCTH (MWH.) 1000:1

Bpems oTknuvka (makc.)

35 Mc oT YepHoro k 6enomy

YacTtoTa o6HOBNEHMS

60 Ny

[opn3oHTanbHLIM yron npocmMotpa (MuH.)

+/— 80 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+/— 80 rpagycos

Lar nukcenen

0161 x 0161 Mmm

MoTpebnsiemas MOLLHOCTL (Makc.)

1,99 Bt

Ta6nuua 11. 14,0 aronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, kamepa ¢ BbicOkuM pa3speLieHnem /
MukpocpoH, nogaepxkka WLAN/WWAN, 3agHAA naHenb U3 MarHMeBOro CrnjlaBa, CEHCOPHbIN 3KpaH Ha A4YenKax

KomMnoHeHT

TexHU4YecKkue xapakTepucTuKun

Tun

FHD ¢ aHTMBNMKOBLIM MOKPbLITUEM

ApkocTb (06bluHasA)

300 HuT

Pasmepsbl (none3Has obnactb)

* Beicota: 173,95 mm (Makc.)
* llupuna: 309,4 mm (Makc.)
e [Ownaronans: 14,0 aronmos

CobcTBEHHOE paspeLleHne 1920 x 1080
Meranukcenen 2,07
Mukcenewn Ha aronm (PPI) 157
KoadpduumeHT KoHTpacTHOCTH (MUH.) 600:1

Bpems oTknmka (makc.)

35 Mc oT YepHoro k 6enomy

Yactota o6HOBMNEHUS

60 Ny,

[opn3oHTanbHbIM yron npocmoTtpa (MuH.)

+/— 80 rpagycos

BepTukanbHbI yron npocmoTpa (MUH.)

+/— 80 rpagycos

Lar nukcenen

0161 x 0161 mm




MoTpebnsemas MOLHOCTL (Makc.)

4,1 Bt

Tabnuua 12. 14,0 gronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, kamepa ¢ BbICOKMM pa3peLwieHmnem /
MukpodcpoH, nogaepxka WLAN c ASA, 3agHAs naHenb U3 yrineBOSIOKHA C Y3KMMU paMKaMu, CeHCOPHbIM 3KpaH Ha A4YemrKax

KomnoHeHT

TexHU4YeCcKue XapaKTepUCTUKU

Tun

FHD ¢ aHTMBNMKOBLIM NOKPbLITUEM

ApkocTb (06bIYHaSA)

300 HuT

Pa3amepbl (nonesHas obnactb)

* BbicoTa: 173,95 mm (makc.)
* LupuHa: 309,4 Mm (Makc.)
¢ [Ownaronans: 14,0 gronmos

CobcTBEHHOE paspelleHre 1920 x 1080
Meranukcenen 2,07
Mukcenen Ha aronm (PPI) 157
KoadpdmumeHT KoHTpacTHOCTH (MWH.) 600:1

Bpems oTknmka (makc.)

35 mc oT YepHoro k 6enomy

YacTtoTa 06HOBNEHMS

60 My

[OpU30OHTarbHEI Yron NpocMoTpa (MUH.)

+/- 80 rpagycoB

BepTukanbHbIn yron npocmoTpa (MyH.)

+/— 80 rpagycos

LLar nukcenen

0,161 x 0,161 Mmm

MoTpebnsemas MOLHOCTL (Makc.)

4,1Bt

Ta6bnuua 13. 14,0 gronma (16:9) AG Full-HD (1920 x 1080) 300 HuT, eDP 1.3 ¢ PSR, IPS, nidpakpacHaa kamepa/MUKPOKOH,
noanepxxka WLAN c ASA, 3aaHAA naHenb U3 YINeBOJIOKHa C Y3KMMU paMKaMu, CeHCOPHbIN 3KpaH Ha AYenKax

KomnoHeHT

TexHU4YecKkne xapakTepucTuKun

Tun

FHD ¢ aHTMGNMKOBLIM NOKPbLITUEM

ApkocTb (06bluHasA)

300 HuT

Pa3amepbl (nonesHas obnactb)

* Beicota: 173,95 mm (makc.)
* llupuna: 309,4 mm (Makc.)
e [Ownaronans: 14,0 gronmos

CobcTBEeHHOE paspelleHne 1920 x 1080
Meranukcenen 2,07
Mwvikcenen Ha aronm (PPI) 157
KoadhduumeHT KoHTpacTHOCTH (MWH.) 600:1

Bpems oTknvka (makc.)

35 Mc oT YepHoro k 6enomy

Yactota o6HOBMNEHUS

60 Ny

[opn3oHTanbHLIM yron npocmoTpa (MuH.)

+/— 80 rpagycos

BepTukanbHbIn yron npocmoTpa (MyH.)

+/— 80 rpagycos




LLar nukcenen

0,161 x 0,161 Mmm

MoTpebnsemas MOLHOCTL (Makc.) 4.1BT1
KombunHauum knaBuLl

Tabnuua 14. KombnHaumm knaBuLl

KombuHaums cyHKUMOHaNbHbIX KnaBuLl Latitude 7490

Fn+ESC Mepekntovarens Fn

Fn+ F1 OTKNOYEeHNE OMHAMUKOB

Fn+ F2 YMeHbLUEeHne rpoMKoCTH

Fn+ F3 YBenunyeHne rpoMKoCTm

Fn+ F4 OTknoveHne MukpodoHa

Fn+ F5 Num Lock (chmkcaums umdpoBoro peructpa)
Fn+ F6 Scroll Lock (6riokmpoBka NpoKpyTKM)

Fn+ F8 MepekntoveHne aucnnes (Win + P)

Fn+ F9 Mowuck

Fn+ F10 YBenuueHve SpKoCTU NOACBETKM KNaBnaTypbl
Fn+ F11 YMeHbLUEHME APKOCTN aKpaHa

Fn+ F12 YBenuyeHne SpkocTu aKpaHa

Fn + Prt Scr WLAN BKr./BbIKI.

Fn + BcTaBka Pexwum cHa

Fn + cTpenka Bneso [maBHas

Fn + nepemeLlleHne kypcopa BnpaBo B koHeL,




HacTtpouka cucrtemsl

Mporpamma HacTpoWku ccTembl NO3BOSSIET YNpaBnAaTb HOYTOYKOM 1 3agaBaTtb napameTpbl BIOS. 3 nporpamMmmel HacTpoiku
CUCTEMbI MOXHO BbINOMHATL CreayoLlmne eicTBUS:

*  13MeHATb HacTponkn NVRAM nocne no6aeneHnst unv n3sneveHns obopyaoBaHus;

» oTobpaxaTtb kKoHdUrypaumo o6opynoBaHNA CUCTEMBI;

e BKMKOYaTb MU OTKMOYaTb BCTPOEHHbIE YCTPONCTBA;

* 3aJaBaTb NOPOroBble 3HAYEHWS NMPOU3BOAUTENBHOCTY U YNPaBIeHUs 3HepronoTpebneHmem;
* ynpaenaTb 6e30nacHOCTLI0 KOMMbIOTEPA.

Tembl:

*  MeHto 3arpysku

*  KnaBuwu HaBuraymu

»  [lapameTpbl HACTPONKM CUCTEMBI

*  [NapameTpbl 0bLLero akpaHa

* [lapameTpbl aKpaHa KOHUrypaLmm cuctemol

* [lapameTpbl aKpaHa BUAEO

*  [NapameTpbl 3KpaHa 6e3onacHoOCTK

« [lapameTtpbl akpaHa 6e3onacHomn 3arpysku

* [lapameTpbl 3KkpaHa Intel Software Guard Extensions (PaclumnpeHuns 3awmTbl nporpaMmmHoro obecneyeHuns Intel)
*  [lapametpbl akpaHa Performance (Ipon3BoaMTENBLHOCTL)
« [NapameTpbl 3KpaHa ynpaeneHuns noTpebneHnem aHeprm
. [MapameTpbl akpaHa nosegeHns POST

*  BoamoxHoCTM ynpaBneHus

* [NapameTpbl aKpaHa NoAAEPXKKU BUPTyanu3aumm

* [NapameTpbl 3KpaHa 6eCcnpoBOAHbIX MOAKITHYEHWI

*  [NapameTpbl 3KpaHa 06CnyXnBaHus

*  [lapameTpbl 3KpaHa CUCTEMHbIX XXypHaroB

*  CucTeMHbIV Naponb 1 Naposb NporpamMmmbl HACTPONKK

*  O6HoBneHue BIOS B Windows

MeHI0 3arpys3ku

Haxmute knasuwy <F12> npu noseneHun norotuna Dell™, 4ToBbl OTKPbITE MEHIO OAHOKPATHOW 3arpy3ku CO CMMCKOM MOAXOASALLIMX
3arpy304HbIX YCTPOWCTB cucTembl. B faHHOM MeHIo Takke umetotcst nyHKTbl Diagnostics (OuarHoctuka) n BIOS Setup (Mporpamma
HacTpoviku BIOS). YcTpoicTBa, BKITIOYEHHbIE B CIMCOK MEHIO 3arpy3ku, 3aBUCAT OT 3arpy304HbIX YCTPOMCTB cUCTEMBI. [lJaHHOe MeHo
Nnores3Ho Npwu NonbITKe 3arpy3nTbCsi C KAKOro-nmbo KOHKPETHOro YCTPOMCTBA UNK BbINOMHUTL AWArHOCTUKY cucTeMbl. [Mpu
MCMONb30BaHUN MEHIO 3arpy3ku HE MPOUCXOAUT HUKaKNX U3MEHEHMWI B NOPSIAKE 3arpy3ku, 3anncaHHom B BIOS.

HocTtynHble napameTpsbi:

« 3arpyska Legacy:

— Internal HDD (BCTPOEHHbIN XEeCTKUIN ANCK)

— Onboard NIC (CeTeBol agantep Ha CUCTEMHOM nnare)
+ 3arpyska UEFI:



—  Windows Boot Manager (MeHegxep 3arpy3ku Windows)

« [Jpyrve BapuaHTbI:

[warHocTtuka

HacTtponka BIOS
O6HoeneHne drnaw-namatu BIOS

—  W3meHnTb HacTporku pexuma 3arpyskm

KnaBuwu HaBuraumm

(® | MIPUMEYAHMUE: [ins 6onbluMHCTBa NapaMeTPOB NPorpamMmbl HACTPOWKMN CUCTEMbI, BCe caenaHHble nosib3oBaTenemM
U3MEHEeHUs PEerMcTPUPYHOTCS, HO He BCTYNalT B CUNY A0 nepe3arpy3ku CUCTEMbI.

KnaBuLun HaBurauus

CTtpenka BBepx MepemellaeT Kypcop Ha nNpeabigyliee none.

CTtpenka BHU3 MepemellaeT Kypcop Ha crieayloLee none.

Beop Mo3BonsieT BbIOpaTh 3Ha4YeHWe B BbIGpaHHOM norie (eCnun NPUMEHNMO) UMW MPOWTU MO CChISNKE B More.
KnaBuwa OTKpbIBaeT UNn cBOpaYnBaeT pacKpbIBaOLLMACA-CMUCOK, ECINY TAKOBOW MMEETCS.

npob6ena

Bknapka MepemeLllaeT Kypcop B crieaytoLuyto obnacTb.

q NMPUMEYAHUE: MpumeHNMO TONbKO ANns cTaHAapTHoro rpaduyeckoro 6paysepa.
KnaBuwa Esc Mepexoa k NpeabiayLLe cTpaHuLe, noka He ByaeT AOCTUMHYT rMaBHbIA 3KpaH. [Npu HaxaTum knasuwm Esc B

rMaBHOM 3KpaHe 0T06pa)K86TCFI coobueHue, npeanaratouiee CoXxpaHnTb BC€ HECOXpPaHEeHHbIE USBMEHEHUA U
nepesarpy3ntb CUCTEMY.

[MapameTpbl HACTPOMKN CUCTEMbI

®

NMPUMEYAHMUE: B 3aBUCMMOCTUN OT KOHKPETHOFO HOYTOYKa M YCTaHOBIIEHHbIX B HEM YCTPOWUCTB yKa3aHHble B JAHHOM
paspene NyHKTbl MEHIO MOTYT OTCYTCTBOBaTb.

[MapameTpbl obLWero akpaHa

B aTtom pasgene nepeyncrieHbl OCHOBHbIE annapaTtHble CpeAcTBa KoMnboTepa.

MapameTp OnucaHune

System Information B aTom pasgene nepeuncneHbl OCHOBHbIE annapaTHble CPeACcTBa KOMMNboTEpPA.

CsepneHus o cucteme: otobpaxatorces BIOS Version (Bepeus BIOS), Service Tag (MeTka obcnyxuBaHus),
Asset Tag (Oeckpuntop pecypca), Ownership Tag (MeTka Bnagensua), Ownership Date (data
npunobpetenns), Manufacture Date ([JaTta nsrotoeneHus), Express Service Code (Kog akcnpecc-
o6enyxusaHms) n napameTp Signed Firmware update (O6HOBNEHMe MMKPOKOAA C LMAPOBON NOANUCHI),
KOTOPbIV BKITKOYEH MO YMOMYaHUIO.

CeepeHusa o namaTu: otobpaxaetcsa Memory Installed (YcTtaHoBneHHas namsite), Memory Available
(QoctynHas namaATb), Memory Speed (BbicTpogencTtaue namaTtn), Memory Channels Mode (Pexum
kaHanos namsaTtun), Memory Technology (TexHonoruns namatun), DIMM A Size (Paamep namatu B criote
DIMM A) n DIMM B Size (Pa3vep namsatu B cniote DIMM B).

CepgeHus o npoueccope: oTobpaxatotest Processor Type (Tun npoueccopa), Core Count (Konnyectso
sanep), Processor ID (MaeHTndukarop npoueccopa), Current Clock Speed (Tekyliasa TaktoBas 4yactorta),
Minimum Clock Speed (MuHumanbHas TaktoBasi Yactota), Maximum Clock Speed (MakcumanbHas
TakToBas 4actota), Processor L2 Cache (Kaw BTOpOro yposHs npoueccopa), Processor L3 Cache (KaLwu
TpeTbero ypoBHs npoueccopa), HT Capable (Mogaepxka dyHkumii HT) n 64-Bit Technology (64-
paspsigHasi TEXHONOorus).

CsepneHuns 06 yctponcTae: otobpaxatTtca M.2 SATA (TBepaoTenbHbin Hakonutenb M.2 SATA), M.2 PCle
SSD-0 (TBepaoTenbHbin Hakonutenb M.2 PCle SSD-0), LOM MAC Address (MAC-agpec LOM), Video



MapameTp

Battery Information

Boot Sequence

Boot sequence
options

Boot list options
(Bbi6op BapuaHTa
3arpysku)

Advanced Boot
Options

UEFI Boot Path
Security

Date/Time

OnucaHune

Controller (BugeokoHTponnep), Video BIOS Version (Bepcus BIOS BugeokapTsl), Video Memory (namMsaTb
Bugeokapthl), Panel Type (Tun naHenu), Native Resolution (ucxogHoe paspetuenue), Audio Controller
(ayanokoHTponnep), Wi-Fi Device (yctponcteo Wi-Fi), WiGig Device (yCTPOWCTBO C NogaepXKkomn
TexHonorun WiGig), Cellular Device (MobunbHoe ycTpoicTBo), Bluetooth Device (ycTponcTso Bluetooth).

OTO6pa)KaeTCF| COCTOAHNE pa60TOCI'IOCO6HOCTVI aKKymMmyndaTtopa un NHopmauus, YCTaHOBI1EH N aganTep
nepemMeHHoro Toka.

[Mo3BoONSAET M3MEHUTbL MNOPSAOK NOUCKA ONEPaLMOHHOM CUCTEMbI Ha yCTpOIZCTBaX KoMnNbloTEPA.

» Diskette Drive (GnckoBo4 rmbKnx ANCKOB)

* Internal HDD (BCTPOEHHbIN XECTKUIA ONCK)

+ USB Storage Device (USB-ycTponcTBO ANS XpaHEHUS AaHHbIX)
+ CD/DVD/CD-RW Drive (Ouckoog CD/DVD/CD-RW)

*  Onboard NIC (CeTeBow agantep Ha CUCTEMHOW nnare)

*  Windows Boot Manager (MeHemxep 3arpy3ku Windows)

Legacy (TpaguUUOHHbI)
* UEFI — BbIGpaH no ymonyaHuio

OTOT NnapameTp NO3BONSAET BKMOYMTbL NOAAEPXKKY AononHUTenbHbIX MN3Y no ycrapeswemy anroputmy. o
ymon4aHuio napameTp Enable Legacy Option ROMs (BkntounTb noanepxky gononHutenbHbix MN3Y no
ycTapeBLueMy anroputmy) otknodeH. MNapametp Enable Attempt Legacy Boot (PaspelunTtb nonbITKy
TPaaWLMOHHOW 3arpy3kun) OTKITHOYEH MO YMOMYaHMI0.

* Always, Except Internal HDD (Bcerga, 3a ncknioyeHmemM BHYTPEHHero XeCcTkoro ancka)
* Always (Bcerga)

* Never (Hukorga)

Mo3BonseT M3MEHATb narty u spemMs.

[MapameTpbl 3KpaHa KOHduUrypauumm cuctemMbl

MapameTp
Integrated NIC

SATA Operation

MpuBoabI

OnucaHue

[Mo3BonseT HacTpamBaTb BCTPOEHHbI CETEBOW KOHTPONNep. D,OCTyI'IHbIe napameTpbl:

+ Disabled (OTknto4yeHo)
* Enabled (BkntoyeHo)

* Enable UEFI Boot Support (BkntounTb nogaepxky 3arpysku UEFI): aToT napameTp BKNOYEH no
YMOIYaHMIo.

* Enabled w/PXE (BkntodeHo ¢ BkAtoYeHHbIM PXE)

Mo3BonseT HacTpanBaTb BCTPOEHHbIN KOHTPOMMep XecTkux AnckoB SATA. [locTynHble napameTpsbi:

* Disabled (OTknto4eHo)
*  AHCI (YcoBepLUueHCTBOBaHHbIV MHTEPGENC XOCT-KOHTPONNepa)
+ RAID On (RAID Bkn.): 3TOT napamMeTp YCTaHOBMEH MO YMOMNYaHuIo.

[Mo3BonseT HacTpamBaTb UHTepdenchl HakonutTenen SATA Ha nnate. 1o yMonyaHuio BKIOYEHbI BCe
HakonuTenu. [JocTynHbIe NapameTpbl:



MapameTp

SMART Reporting

USB Configuration

Dell Type-C Dock
Configuration

KoHdurypaumusn
apanTtepa
Thunderbolt

USB PowerShare

Ayanocucrtema

Keyboard
lllumination

OnucaHune
« SATA2
« M.2PCl-e SSD-0

3710 none onpeaenset, 6yayT Ny BblgaBaTbCcsa co00LEeHMA 06 owmbkax BCTPOEHHbIX XECTKUX JUCKOB BO
BpeMsi 3anycka cucteMbl. [laHHasa TexXHONorms siBNSeTcs YacTbio cneundukaumm SMART (TexHonorum
CaMOKOHTPONS U BblAayun OT4ETOB). [JaHHbIM NapameTp NO YMONMYaHWIO OTKITHOYEH.

* Enable SMART Reporting (BkntounTb otyeTbl cuctembl SMART)

[aHHasa dyHKuMs aBnseTca Heobs3aTenbHOMN.

B atom none 3agaetcsa koHdurypaumsa sctpoeHHoro USB-koHTponnepa. Ecnn dpyHkumsa Boot Support
(Mopaepkka 3arpy3kun) BKINOYEHA, CUCTEMA MOXET 3arpyxatbcsi ¢ Mobbix USB-HakonuTenemn: ecTkmx
ANCKoB, (hriaL-HakonMTenem u AMCKOBOAOB MMOKMX AMUCKOB.

Ecnn nopt USB BkrntoyeH, TO NOAKMOYEHHOE K HEMY YCTPOWCTBO BKIHOYMEHO 1 goctynHo ans OC.
Ecnu nopt USB otkntoveH, To OC He BUANT NOAKIYEHHbBIE K HEMY YCTPOMCTBA.
JocTtynHble napameTpsbl:

* Enable USB Boot Support (BknounTb nogaepxky 3arpysku ¢ USB) — BKNOYEHO NO yMOMYaHuio
* Enable External USB Port (BkntounTb BHeLwHM nopT USB) — aTOT napameTp yCTaHOBMNEH NO YMOMYaHWIO.

NMPUMEYAHUE: KnaBnatypa u mbiwib USB Bcerga pa6oratot B nporpamme HacTpouku BIOS
He3aBMCUMO OT yKa3aHHbIX HaCTPOeK.

Always Allow Dell Docs (Bceraa Bkntovyatb gokymeHTaumto Dell). 3TOT pexunm BKMOYEH NO YMONYaHMUIo.

* Enable Thunderbolt Technology Support (Bkntountb noanepxky texHonorum Thunderbolt). 3toT
PEXNM BKITKOYEH MO YMOMYaHMIO.

* Enable Thunderbolt Adaptor Boot Support (BknounuTb nogaepxKy 3arpy3ku agantepa Thunderbolt)

+ Enable Thunderbolt Adapter Pre-boot Modules (Bkniountb Moaynu npeasaputenbHON 3arpy3ku
apanTtepa Thunderbolt)

» Security level—No Security (YpoBeHb 6e30nacHOCTU — HeT 3aluUThbl)

+ Security level—User Authorization (YpoBeHb 6e30nacHOCTM — aBTOpU3aLMUA Nonb3oBaTtens). AToT
PEXUM BKIOYEH MO YMOMNYaHuIo.

+ Security level—Secure Connect (YpoBeHb 6e30MacHOCTU — 3aLMLeHHOe NOAKITHYEeHue)
» Security level — Display port only (YpoBeHb 6€30MacHOCTU — TONbKO NMOPT AUCNenN)

3710 none cnyXuT Anst HAaCTPOWKN pexxmma paboTbl dyHKumMm USB PowerShare. 3ToT napameTtp no3sonsiet
3apsixaTb BHeLWHWe ycTponcTea Yepes nopt USB PowerShare, ncnonb3ys 3apsg akkymynsatopa. [JaHHbIn
napameTp Mo YMONYaHWI0 OTKITHOYEH.

3710 none No3BONSAET BKIOYATb UK BbIKINOYATh BCTPOEHHbIV ayanokoHTponnep. Enable Audio (BkniounTb
ayauo). 3ToT napamMeTp BbIOpaH No ymonyaHuio. [JocTynHble napameTpbl:

» Enable Microphone (BkntounTb MUKPOOH) — YCTAHOBMAEHO MO YMOMYaHWUIO

* Enable Internal Speaker (BkntounTb BHYTPEHHUI AUHAMWK) — BKITHOHYEHO MO YMOJTYAHUIO

B aTOM none MoxHo BblGpaTh pexuM paboTbl (yHKLMM NOACBETKM KnaBmaTypbl. YpOBEHb SSPKOCTH
NOACBETKM KNaBnaTypbl MOXHO YCTaHOBUTL B AvanasoHe oT 0 Ao 100%. JocTynHble napameTpsbi:

* Disabled (OTknto4yeHo)
* Dim (Tyckno)



MapameTp

Keyboard Backlight
with AC

Keyboard Backlight
Timeout on AC

Keyboard Backlight
Timeout on Battery

Unobtrusive Mode

Miscellaneous
Devices

Onucaxue
*  Bright (flpko) — BKMNOYEHO NO YMONYaHMUIo

MapameTp noaceeTkm KnaBuaTtypbl C NOMOLLbIO aganTtepa nepemMeHHOro Toka He BITMAeT Ha OCHOBHYIO
(byHKLI,I/I}O NoACBETKN KnaBuaTypbl. OcselueHne KnaBuaTtypbl NPOAOIIKUT NnoaaepXmeatb pasninyHblie YPOBHU
OoCBeLLEHNs. ITOT NapameTp ,D,eVICTByeT, Korga noAceeTka BKIoYeHa. JdT1a (byHKLI,I/Iﬂ BKI1HO4YE€Ha Nno
yMOn4yaHuto.

Bpems oxumagaHmsa 3aTeMHEHNs NOACBETKN KnasuaTtypbl Npu NUTaHMM OT NCTOYHMKA NepeMeHHOro Toka. dToT
napameTp He BNnnAeT Ha OCHOBHYHO (byHKLI,VIIO NoACBETKN KnaBuaTtypbl. OcselleHne KnaBuaTtypbl NPOAOIIXKUT
noagepXueaTb pasfiMyHblie YPOBHN OCBELLEHNUA. 3OTOT NnapameTp ,D,eIZCTByeT, Korga noacBeTKa BKIHOYeHa.
,D,OCTyFIHbIe napameTpbl:

+ 5¢

* 10 ¢ — BKNIOYEHO NO YMOMYaHWIo
« 15¢c

+ 30c

* 1 MuH

* 5MuH

* 15 MuH

* Never (Hukorga)

Bpems oxumagaHmsa 0o OTKNIOYEHMS NOACBETKM KnaBuaTtypbl NPpU NUTAaHNUN OT aKKyMyndaTopa. 3OT0T NnapameTp
He BNnnAeT Ha OCHOBHYHO (*)yHKLIMIO NoACBETKN KnaBunaTypbl. OcselueHue KnaBuaTtypbl NPOOOIIKUT
noagepXueatb pasfiMyHblie YPOBHN OCBELLEHNUA. 3OTOT NnapameTp ,D,eIZCTByeT, Korga noacBeTKa BKI1HOYEHa.
,D,OCTyFIHbIe napameTpbl:

+ 5¢

* 10 ¢ — BKNIOYEHO NO YyMOMYaHWo
« 15¢c

+ 30c

* 1 MuH

* 5MuH

* 15 MuH

* Never (Hukorga)

Ecnu aToT napameTp BKMOYEH, TO NOCPEACTBOM HaXaTusl Fn+F7 MOXHO OTKIMIOYUTL BECb CBET U 3BYK,
reHepupyemble cucteMon. [ns Bo306HOBNEHNA HOpMarbHOM paBoTbl CHOBA HaXMuTe Fn+F7. JaHHbIN
napameTp Mo YMOMYaHMI0 OTKITHOYEH.

[Mo3BonseT BkNOYaTb UK OTKMOYATb cnegywouine yCTpOIZCTBaZ

* Enable Camera (BkniounTb Kamepy) — BKITHOYEHO MO YMOMYaHMIO
* Secure Digital (SD) card (Kapta namsat SD) — BKIIHO4E€HO MO YMONYaHWo
» Secure Digital (SD) card Boot (3arpy3ka ¢ kapTbl namsatu SD)

» Secure Digital (SD) card Read-Only Mode (Mcnonb3osaHue kapTbl Secure Digital (SD) B pexvme "Tonbko
ans yreHus")



NMapameTpbl 3KpaHa BUAeO

MapameTp
LCD Brightness

®

OnucaHue

Mo3BonsieT HacCTPOUTb APKOCTb AUCNIIES B 3aBUCMMOCTU OT UCTOYHMKA NMUTaHUSA: akkyMynsTopa unu
WCTOYHMKA NepemMeHHoro Toka. ApkocTtb XKK-gucnnes He 3aBUCWT OT akkymynsTopa v agantepa
rnepemMeHHoro Toka. Ee MoXHO HacTpoMTb C MOMOLLLIO NOMN3YHKa.

NMPUMEYAHMUE: NMapameTpbl M306pakeHUs oTo6paxaroTcs TONbKO NPU yCTaHOBKE B KOMMbIOTEP BblAeNeHHON
BUAEOKapThbI.

MapameTpbl 3KpaHa 6e3onacHoOCTU

MapameTp

Admin Password

System Password

Strong Password

Password
Configuration

Password Bypass

Password Change

OnucaHue
No3BonseT yCTaHaBnMBaTb, UBMEHATb UK yaanATb Napoib agMUHUCTpaTopa (admin).

NMPUMEYAHUE: HeobxoanmMo ycTaHOBUTb Naponb agMUHUCTpaTopa, Nnpexae 4em
ycTaHaBNMBaTb CUCTEMHbIN Naponb UK Naposb XecTkoro aucka. NMpu yaaneHuu napons
agMUHUCTpaTOpa aBTOMaTU4eCKU YAAnNsTCs CUCTEMHbIN Napofib U Naposib XeCcTKOro Ancka.

q NMPUMEYAHUE: B cny4yae ycnewwHOW CMeHbl HOBbIM Naponb BCTynaeT B CUIYy HeMeaneHHOo.

3HaueHune no ymon4anuto: Not set (He yctaHoBneH)

MosBonser yCTaHaBnMBaTb, UBMEHATb UK yOoanAaATb CUCTEMHBbIN Naponb.

q NMPUMEYAHUE: B cny4yae ycnewwHOW CMeHbl HOBbIM Naponb BCTyNnaeT B CUINY HEMeONeHHO.

3HaueHune no ymon4anuto: Not set (He yctaHoBneH)

ObecneunBaeT BO3MOXHOCTb MPUHYANTENBHOTO NCNONb30BaHNSA HAAEXHbIX Mapornen.
3HaueHve no ymon4yaHuio: dnaxok Enable Strong Password (BkntounTb HagexXHbI Naponb) He YCTaHOBIEH.

NMPUMEYAHUE: Ecnu BkntoveH napameTp Strong Password (HagexHbii naponsb), naponb
agMMHUCTPaATOpa U CUCTEMHbINA Napofib AOMKHbI CoaepXaTb He MeHee OQHOro CUMBoOsa B
BepPXHEM perucrpe, OogHOro CUMBOJSIA B HMXKHEM pPerucTpe u uMeTb ANMHY He MeHee 8 CUMBOIOB.

Mo3BonseT 3agaTb MWHUMalbHY0 U MakCUMarbHYO ANTMHY Napona agMUHUCTpaTopa N CUCTEMHOIo napons.

*  min-4 — 3Ha4YeHWe NO YMOMYaHMIO, KOTOPOE MOXHO YBEMNUYNTb.
*  max-32 — 3TO YNCIO MOXHO YMEHbLUNTb.

MosBonseT paspeluaTtb UM 3anpeLars 06xo4 CUCTEMHOrO Naposs 1 Napossi BHyTPEHHEro XeCTKOro AMcka,
€CIN OHW yCTaHOBIEeHbI. [JoCTyNHbIe NapameTpbl:

* Disabled (OTknto4yeHo)
* Reboot bypass (O6xog npu nepesarpyske)

3HaueHune no ymon4anuio: Disabled (OTknto4eHo)

[Mo3BonseT paspeluaTtb Nn 3anpeLwaTb MIBMEHEHWE CUCTEMHOMO Naporis U Napons XeCTKoro Aucka, ecnum
YCTaHOBJ1€H NapoJib agMUHUCTPAaTopa.

3HaueHune no ymonyaHuio: yctaHoeneH cdnaxok Allow Non-Admin Password Changes (PaspewunTb
M3MEHEeHUe naponen NMLOoM, He ABMSIOWUMCH aAMUHUCTPATOPOM).



MapameTp OnucaHue

Non-Admin Setup  OnpegensieT, gonyckaercs N M3MeHeHVe NapaMeTpoB B NPOrpaMmMe HaCTPOWKM CUCTEMbI NP
Changes HaCTPOEHHOM naporne agMmuHucTpaTopa. Ecnu ata dyHKUmMs oTKNoYeHa, NnapameTpbl HACTPONKM CUCTEMBI
OnokupyTCs Naponem agMuHucTpaTopa.

MapameTp Allow wireless switch changes (Pa3speLlumnTs nameHeHne NonoXeHuUs nepeknoyarens
6ecnpoBOAHON CBA3M) MO YMOMNYaHUo He BbiGpaH.

UEFI Capsule OT0T NnapameTp onpepenset, Oyaet nu cuctema paspeluate o6HoBneHus BIOS ¢ nomoubio naketos UEF!
Firmware Updates  Capsule.

+ Enable UEFI Capsule Firmware Updates (Bkntountb 06HoBneHus mukpokoaa UEF| Capsule). 3Ta dyHKUMSA
BKIHO4EHA MO YMOSYaHMIo.

TPM 2.0 Security Mo3BonseT BkNo4aTh AOBEPEHHbIV NNaTdopMeHHbIn Moayne (TPM) Bo Bpems npouenypbl
CaMOTECTVPOBaHMWS MPW BKMOYEHWUN NMTaHust. [ocTynHble napamMeTpsbi:

» UEFI capsule Firmware updates (O6HoBneHus mukponporpammbl UEFI Capsule) — BKMHOYEHO YMONYaHUto
*  TPM On (JJoBepeHHbI NnaTpopMeHHbIN Moy b BKIOYEH) — NapaMeTp BKIHOYEH MO YMOSYaHUIO

*  Clear (O4mcTtnTb)

* PPl Bypass for Enable Commands (06xog PPl gnsa BknioyeHnsi KomaHa)

* PPl Bypass for Disabled Commands (06xoa PPl 4nst oTKmo4YeHHbIX KOMaHa)

* Enable Camera (BkntounTb Kamepy) — napameTp BKMOYEH NO YMONYaHMWIO

» Key Storage Enable (BkntounTb xpaHunuiuie krnova) — napameTp BKIOYEH MO yMONYaHuIo

*  SHA-256 — napameTp BKIIHOYEH MO YMOMYaHUIO

» Disabled (OTkntoyeHo)

» Enabled (BkntoueHo) — napameTp BKMOYEH NO YMONYaHMIO

NMPUMEYAHUE: Ona o6HOBRNEeHUA unu yctaHoBKM 6onee paHHen Bepcuu TPM 2.0 3arpysute
nporpaMmmMHoe cpencTBo o6ono4ku TPM.

Computrace Mo3BONSIET aKTUBMPOBATb UIM OTKIIHOYaTb AOMOSTHUTENBHOE NporpaMMHoe obecnedeHe Computrace.
JocTyrnHble napameTpbi:

» Deactivate ([JeakTuBmpoBaTtb)
+ Disable (OTknt04nTb)
* Activate (AKTMBMPOBaTb) — MapaMeTp BKIIHOYEH MO YMOMYaHMIo

NMPUMEYAHUE: KomaHab! Activate (AkTuBmpoBatb) u Disable (OTkntounTb) Heo6paTumo
aKTUBUPYIOT UNU AeaKTUBUPYIOT 3Ty (PYHKLMIO; Ntobble AanbHelluMe U3MeHeHUs 6yayT
HEeBO3MOXHblI.

CPU XD Support Mo3BonseT BkNovaTh pexum Execute Disable (OTknoveHe BbINONHEHNA KOMaHA) npoLieccopa.

Enable CPU XD Support (Bkntountb nogaepxky yHKUUM OTKIIOYEHNS BbIMONIHEHWUS KOMaHZ,
NpOLIECCOPOM) — NapameTp BKIOYEH MO YMOMYaHMIO

OROM Keyboard Mo3BonseT 3agatb BO3MOXHOCTb BXxoAa B 3kpaHbl Option ROM Configuration (KoHdurypaums
Access pononHutensHoro M3Y) ¢ nomoLlbio KnaBuw 6bICTPOro BbIbopa koMaHa BO Bpemsi 3arpy3ku. [JocTynHble
napameTpbl:

+ Enabled (BkntoueHo)
*  One Time Enable (BkniounTb Ha oguH pas)
* Disable (OTknto4nTb)

3HaueHune no ymonyanuio: Enable (BknoumnTb)



MapameTp

Admin Setup
Lockout

Master Password
Lockout

SMM Security
Mitigation
(YctpaHeHue
yrpos
6e3onacHocTH
SMM)

OnucaHune

Mossonser npenoTBpaTtnTb BO3SMOXXHOCTbL BXoAda nonb3oBarenen B nporpammy HaCTpOIZKVI CUCTEeMbI, ecin
YCTaHOBJ1EH NapoJib agMUHUCTpaTopa.

Default Setting (HacTpoiku no ymonyaHuio) — napameTp BKIYEH N0 YMONYaHWIo

10T napamMeTp BKIMKOYEH MO YMONM4YaHuIo.

OTOT napameTp BKIOYAET UMK OTKIOMAET AOMNONHUTENbHbIE CPEACTBA AN YCTPaHEHMS yrpo3
6e3onacHoctn UEFI SMM.

* SMM Security Mitigation (YcTpaHeHue yrpo3 6esonacHoctu SMM)

[MapameTpbl 3KpaHa 6e3onacHOM 3arpy3Ku

MapameTp

Secure Boot Enable

Expert Key
Management

OnucaHune

3TOT napameTp NO3BONSAET BKMOYaTh UK OTKMNYaTh yHKUMo Secure Boot (BesonacHas 3arpyska).

» Disabled (OTkntoyeHo)
* Enabled (BkntoyeHo)

3HaueHune no ymonyanuio: Disabled (OTknto4eHo)
MosBonseT ynpaBnsATh KMHOYOM 3aLmnThl 6a3 AaHHbIX, TOSIBKO €CNN CUCTeMa HaxoaMTCs B

nonb3oBartenbckoM pexume. PyHkuus Enable Custom Mode (BkniounTb nonb3oBaTenbCKU PeXnUM) No
yMOM4aHuio oTkIoyeHa. [ocTynHble napameTpsbl:

*  PK — BKNIOYeH no ymonyaHuio

+ KEK
« db
o dbx

Ecnun Bkntountb Custom Mode (Monb3oBaTenbLCKUM pexxnm), NosiBATCS COOTBETCTBYHOLLME NapaMeTpbl
Bbibopa ans PK, KEK, db n dbx. [lJocTynHble napameTpbl:

+ Save to File(CoxpaHuTb B chaiin) — coxpaHeHue kntoya B BbiIGpaHHbIN Nonb3oBaTtenem darin

* Replace from File(3ameHuTb U3 hpanna) — 3ameHa TeKyLLEro Kitoya Kro4YoM 13 BbIGPaHHOMO
nonb3oBartenem canna

+ Append from File(Qo6aBuTb u3 channa) — gobaeneHue knova B TekyLLyto 6a3y 4aHHbIX 13
BblGpaHHOro nosb3oBateneM daiina

* Delete(Yaanutb) — yaaneHue BbIOpaHHOrO Knoya
* Reset All Keys(C6poc Bcex knto4en) — cOpoc ¢ BO3BPATOM K HACTPOWKE MO YyMONMYaHuIo
+ Delete All Keys(YaaneHue Bcex Knro4en) — yaaneHue Bcex Koyen

NMPUMEYAHMUE: Ecnu otkntountb Custom Mode (Monb3oBaTtenbLCckum pexum), 6yayT yaaneHbl
BCe BHECEHHble U3MEeHeHUs U GyayT BOCCTaHOBIIEHbl HACTPOMKM KItoYel No YMOMN4YaHuio.



MapameTpbl 3KkpaHa Intel Software Guard Extensions
(PacwunpeHus 3alintbl NpOorpaMmmMmHoOro
obecneyeHus Intel)

MNapameTp OnucaHue

Intel SGX Enable 3OTn nons No3BonsAT obecneunTb 3alLMLLEHHYIO cpedy ANs 3anycka Kofga/XpaHeHUs KOHMAEHUMANbHbIX
OaHHbIX B KOHTEKCTe ocHoBHOM OC. [loCcTynHble NapameTpbl:

» Disabled (OTkntoyeHo)
+ Enabled (BkntoueHo)
» Software Controlled (YnpaeneHue ¢ nomotubto MO)

3HaueHure no ymonyanuto: Software Controlled (Ynpasnenue ¢ nomouypto MO)
Enclave Memory OaHHbi napameTp yctaHaenmeaeT SGX Enclave Reserve Memory Size (pa3mep BbiaeneHHOro aHknaBa
Size namaTn SGX). [locTynHble napameTpbl:

« 32MBb
+ 64 Mb
* 128 MB — BKITHOYEH MO YMOMYaHUto

[MapameTpbl aKpaHa Performance
(MpousBoANTENIbHOCTD)

Mapametp OnucaHwue

Multi-Core Support B 3TOM none ykasbiBaeTcs KOnmMyecTBo BbiAeneHHbix saep LM ans atoro npouecca — ogHO v Bee.
Mpoun3BoaNTENBHOCTL HEKOTOPBIX NPUIOXEHUI NOBLILIAETCHA MPU NCMONMb30BaHUU AOMONTHUTENBHBIX S4ep.
3Ta PyHKUMA BKITHOYEHA MO YyMon4yaHuto. No3BonsieT BKNoYaTh Uy OTKYaTh NOAAEPKKY HECKOMbKMX
NPOLIECCOPHbIX fAep. YCTaHOBMNEHHbIM NPOLLECCOp NoaaepXnBaeT aea agpa. Ecnv Bknounts nogaepxky
MHOrosiiepHbIX npoleccopos, byayT pabotate Asa sgpa LM, Ecnu otkniounte nogaepxky MHOrosiaepHbIX
npoteccopos, byaet pabotaTtb ogHo sapo LiM.

» Enable Multi Core Support (BkntounTb nogaep>KKy HECKONbKUX A4ep)

3HayeHune no YMON4YaHuio: (byHKLlMﬂ BKIHOYeHa.

Intel SpeedStep Mo3BonsaeT BkMNo4aTh UK OTKNYaTh YHKLUMIO Intel SpeedStep.
* Enable Intel SpeedStep (BkntounTb dyHKUMIO Intel SpeedStep)

3HayeHne Mo yMonyaHuio: OYHKLUS BKITHOYEHA.

C-States Control MosBonseT BkMoYaTh MMM OTKIOYAaTh JOMNOMHUTENbHbIE COCTOSIHWSA CHa npoleccopa.
+ C States (C-cocTosiHus)

3HaudeHue no YMON4YaHuIo: beHKU,VIﬂ BKITHOYEeHa.

Intel TurboBoost Mo3BonseT BkNo4aTh MK OTKMNYaTh pexum Intel TurboBoost npoueccopa.



MapameTp OnucaHue
* Enable Intel TurboBoost (Bkntountb pexum Intel TurboBoost)

3HayeHune no YMON4YaHuio: (byHKLlMﬂ BKIHOYeHa.

HyperThread [Mo3BonseT BKNOYaTb UM OTKAOYATbL PEXUM MNEeProTOYHOCTM B NpoLeccope.

Control
+ Disabled (OTknto4yeHo)

+ Enabled (BkntoueHo)

3HaueHWe Mo ymMornyaHuio: yctaHoBneH dnaxok Enabled (BkntoyeHo).

MapameTpbl 3KpaHa ynpaBrieHUA noTpedneHnem
3Heprum

MapameTp OnucaHune
AC Behavior [No3BonseT BkNOYaTh UM OTKNOYaTb BO3MOXHOCTb aBTOMaTUYECKOro BKIMIOYEHNS KoOMnNbloTEPA NpU
nogcoeanHeHM agantepa nepemMeHHOro Toka.

3HaueHune no ymonyanuio: dnaxok Wake on AC (3anyck npu NOAKMOYEHUN K CETU MEPEMEHHOTO ToKa) He
YCTaHOBIEH.

Enable Intel Speed 3T0T NapameTp ncnonb3yercs ANSA BKIAYEHWS UMW OTKMOYEeHUs TexHonormu Intel Speed Shift.

Shift Technology 3HaveHVe No yMon4aHuIo: BKIHYUTL TexHonormio Intel Speed Shift.
(Bknrountb

TexHonoruio Intel
Speed Shift)

Auto On Time [Mo3BonseT 3agaBaTb BPEMS aBTOMaTUYECKOrO BKHOYEHMS NUTaHNSE KOMMblOTEPa. ﬂ,OCTyI'IHbIe napamMeTpbl:

» Disabled (OTtkntoyeHo)

» Every Day (Kaxabivi fieHb)

*  Weekdays (B paboune gHn)
» Select Days (BbibpaTb gHu)

3HaueHune no ymon4anuto: Disabled (OTkno4eHo)

USB Wake Support [No3BonseT Bkno4aTb BOSMOXHOCTb BbIBOAa KOMMNbIOTEPa U3 pexmma Standby (pexvnm oxvagaHus) ¢
nomotwbto yctporcts USB.

NMPUMEYAHMUE: 3T1a dbyHKUMA paboTaeT TONbLKO B TOM Cry4ae, eCrii K KOMNbITepy
noacoeAnHeH aganTtep nepemeHHoro Toka. Ecnu otcoeamHutb apantep nepemMeHHOro Toka Ao
nepexoaa KOMNbLOTEpPa B XAYyLWKUN pexnm, BIOS npekpatut nogayy nutaHus Ha Bce noptbl USB
B LieNAX 3KOHOMMM 3apsaaa akKymynsTopa.

* Enable USB Wake Support (Bkntountbe Nogaepxky BblBO4A KOMMbIOTEPA U3 PEXMMa OXnaaHus ¢
nomotwbto yctporcts USB)

*  Wake on Dell USB-C dock (MpobyxaeHne no curHany USB-C oT cTeikoBouHoro moaynsi Dell)

3HayeHune no YMON4YaHuio: (byHKLlMﬂ OTKINK4eHa.

Wireless Radio Mo3sBonseT BkMOYaTh UK OTKNOYAaTb (bYHKLI,VII-O, 06ecnqu|Ba+ou.|,yro aBTOMaTU4YeCKOe nepeknyeHmne mexay
Control npoBOAHbIMU U 6€CI'IDOBO,EI,HbIMM CETAMM HE3ABUCUMO OT (PU3NYECKOro COeaMHEHUS.

*  Control WLAN Radio (YnpaBneHue paguoyctponctsamu WLAN)



MapameTp

Wake On WLAN

Block Sleep

Peak Shift

Advanced Battery
Charge
Configuration

Primary Battery
Charge
Configuration

OnucaHue
+  Control WWAN Radio (YnpasneHue paguoyctpornctsamv WWAN)

3HayeHune no YMON4YaHWUo: 3TN (*)YHKLIMVI OTKITHOY€EHbI.

[Mo3BonseT BKNOYaTh UM OTKAOYATb (bYHKLI,VII'O, o6ecnqu|Barou.|,yro BKIMKOYeHne nnTaHna BbIKIMKOYEHHOIo
KOMNblOTEpPAa NO CUrHany, nepegaBaemMomy no JNIOKanbHOW CeTu.

* Disabled (OTknto4yeHo)

*  LAN Only (Tonbko LAN)

*  WLAN Only (Tonbko WLAN)

*  LAN or WLAN (LAN mnu WLAN)

* Disabled (OTknto4yeHo)
+ BecnpoBogHas nokanbHas ceTb

3HaueHune no ymonyanuto: Disabled (OTknto4eHo)

3T1a hyHKUMA no3BonAeT 6NoKMpoBaTh BXOA B PEXUM CHa (COCTOsiHME S3) B cpeae onepaunoHHON CUCTEMBI.
Block Sleep (S3 state)

3HaudeHue no YMONM4YaHuIo: d)yHKU,VIﬂ OTKIM4eHa.

[JaHHbI napameTp No3BOMSIET MUHUMU3MPOBATL NOTPEGSEMYHO MOLLHOCTbL NEPEMEHHOIO TOKa BO BpeMsi
MMKOBBIX Harpy3ok paboyero AHs. MNpu BKOYEHUM STOrO NapameTpa cucTema NoTpebnsieT ToNbKo SHEPruo
aKKymynaTopa, faxe ecnv NoAKIYeH NCTOYHUK MEPEMEHHOTO TOKa.

» Enable Peak Shift (BKno4MTb peXUM CMELLEHNS MNKOBOW Harpy3ku)
* YcTtaHoBuTe nopor 3apsga Ana akkymynatopa (o1 15 go 100 %), no ymonyanuio 3agaHo 3Hadverve 15 %

+ Enable Peak Shift (Bkno4nTb pexum CMeLLEeHUs NMMKOBOW Harpy3kn) — OTKIIOYEHO
* YcrtaHoBuTe nopor 3apsga ansa akkymynatopa (ot 15 go 100 %), no ymonyaHuio 3agaHo 3HaveHve 15 %

OTOT NapameTp No3BonseT NPoAIMTb PaboTocnocoBHOCTL akkyMynaTopa. Mpu BKNOYEHUM 3TOTO
napameTpa Bo Bpemsi 6e30eiiCTBIUA KOMMbIOTEPA CUCTEMA UCTIONb3YeT CTaHAAPTHbIN anropuTm 3apsaaku 1
Apyrve cnocobbl NoBbILLEHNUS 3 dEKTUBHOCTU paboTbl akkyMynsiTopa.

Disabled (OTknto4yeHo)

3HadeHune no ymonyaHuto: Disabled (OTkntoyeHo)

MosBonger Bbl6paTb pexnm 3apankn Ona akkymyndartopa. ,D,OCTyI'IHbIe napamMeTpbl:

* Adaptive (AganTuBHas 3apsiaka) — BKIOYeHa No YMOMYaHuio
» Standard (CtaHgapTHasa 3apsgka) — nonHas 3apsgka akkymynstopa B CTaHOAPTHOM pexume.

*  ExpressCharge — akkymynsTop 3apsikaeTcs 3a 6onee KOpPOTKMI Nepuog BPEMEHU C NMOMOLLbIO
TexHonorun 6eicTpoin 3apagkm Dell. OTOT napameTp BKMOYEH MO YMOMYaHUI0.

*  Primarily AC use (PaboTa npenmyLLecTBEHHO OT CET! NEPEMEHHOIO TOKa)
* Custom (lMonb3oBaTenbckas)

Ecnu BbibpaH napameTp Custom Charge (Monb3oBatenbckas 3apsgka), MOXHO Takke HacTpOUTb
napameTpbl Custom Charge Start (3anyck nonb3oBatenbckon 3apsaku) n Custom Charge Stop (OctaHoBKa
Nonb30BaTENbLCKON 3apsaKm).



MapameTp

Sleep mode

Type-C connector
power

OnucaHune

NMPUMEYAHMUE: Bce pexuMbl 3apAaku MOryT 6bITb HeAOCTYNHbI ANsi BCEX TUMOB
aKKyMynsaTopoB. UToGbl BKNOYUTL 3TOT NapamMeTp, oTkniouuTe cdyHkumuto Advanced Battery
Charge Configuration (HacTpoiika paclumpeHHOW 3apAAKM akKyMynsaTopa).

» OS Automatic selection (ABToMaTuyecknii Bbibop OC) — BKMOYEH NO YMONMYaHWo

Force S3

* 75 Watts (75 BT)
* 15 BT — BKIIIOYEH NO YMOM4aHUto

MapameTpbl 3kpaHa noBegeHusa POST

MapameTp
Adapter Warnings

Keypad
(Embedded)

Numlock Enable

Fn Key Emulation

Fn Lock Options

Fastboot

OnucaHue

Mo3BomnseT BkNoYaTh MW OTKNOYaTh NpeaynpexaeHs nporpamMmmbl HacTporiku cuctemsl (BIOS) npu
MCMNONb30BaHUN OnpederneHHbIX aganTepoB NUTaHuS.

3HaueHune no ymonyaHuto: Enable Adapter Warnings (BknounTb npeaynpexaeHvs agantepa)

MosBonsieT BbIOpaTb OAVH U3 ABYX CMOCOBGOB BKIOYEHWUS LOMOMHUTENBHOM KaBUaTypbl, UHTEMPUPOBAHHOW
BO BCTPOEHHYIO KnaBmaTypy.

*  Fn Key Only — no ymonyaHuto.
* By Numlock

NMPUMEYAHUE: Ecnun 3anyLieHa HacTpounka, 3TOT napamMeTp He aeucTtByerT. [porpamma
HacTpoMku pabotaet B pexxume Fn Key Only (Tonbko knaBuiwia Fn).

MossongeT BkNtouMTb NapameTp Numlock npu 3arpyske komnbloTepa.
Enable Network (BkntounTb ceTb) 3Ta pyHKUNS BKIOYEHA NO YMOMYaHMIO.

Mo3BonseT BKMOYMTL OYHKLUMIO UCNOMb30BaHWA knasuLim Scroll Lock Ans amynauum dyHKUMM Knasuwm Fn.
Enable Fn Key Emulation (Bkntountb amynauuio knasuwum Fn)

Mo3BonseT ncnonb3oBaTb codeTaHne knasuw Fn+Esc ans nepeknioyeHnsa mexay Habopammn dyHKUnA Ans
knaeuw F1-F12 (ctaHpapTHbIM 1 BTOPOCTENEHHBLIM). ECnn 9TOT napamMeTp OTKMoYeH, Bbl HE CMOXeTe
AVHaMMYeCKU NepekntioyaTbea Mexay Habopamu yHKLUMIA Ana 9TMX knasuw. [JOCTynHbI cnepyroLme
BapuaHThbl:

* Fn Lock (BnokvpoBka knasuwim Fn) — BKMAKOYEHO MO YMOM4aHUIo

* Lock Mode Disable/Standard (OTkntounTb pexum 6noknposkn/CtaHaapTHble YHKLMU) — YCTAHOBIEH NO
YMOIn4aHuio

* Lock Mode Enable/Secondary (BkntounTb pexxum 6nokmpoku/JononHutensHble QyHKUNK)

[Mo3BoNsAeT yCKOpUTb NPOLECC 3arpy3kun 3a cHET NPOMycka HeKOTOPbIX LWaros no obecneyeHunto
coBMecTUMOCTW. [loCcTynHble napamMeTpbl:

*  Minimal (MUHMManbHbLIN) — NapameTp YCTAHOBMEH MO YMONMYaHWIo
» Thorough (MonHas)
* Auto (ABTOMATMYECKMIA)



MapameTp

Extended BIOS
POST Time

Full Screen Log
(JloroTtun Ha Becb
3KpaH)

Warnings And Errors

Onucaxue
Mo3BonseT ob6aBuTbL AONONMHUTENBLHYIO 3aAePXKKYy Nepea 3arpy3kon cuctembl. [locTynHble napamMeTpsi:
» 0O seconds (0O cekyHa) — napameTp yCTaHOBMEH MO YMOIYaHuIo.

* 5seconds (5 cekyHa)
* 10 seconds (10 cekyHn)

Enable Full Screen Logo (BkntounTb Norotun Ha BeCb 3KpaH) — He BKIOYEHO

*  Prompt on warnings and errors (3anpoc npu NpeaynpexaeHusix 1 ownbkax) — BKIOYEH MO YMOYaHUIo
» Continue On Warnings (MpogomkaTe Npu npeaynpexaeHnsx)
+  Continue on Warnings and Errors (MpogomkuTe paboTy npy BO3HUKHOBEHMM OLLMOOK 1 NpeaynpexaeHuin)

Bo3mMoXHOCTU ynpaBneHus

MapameTp

USB provision

MEBx Hotkey —
BKMKO4Y€HO Nno
yMon4aHuio

OnucaHwue

Enable USB Wake Support (BkntounTb nogaepKKy 3anycka yepes ycrponcrtea USB); no ymonyaHuio He
BblOpaH

MosBonsieT BknoUMTb yHKUMIO MEBX Hotkey BO BpeMs 3arpy3ku CUCTEMBI.

* Disabled (OTknto4yeHo)
» Enabled (BkntoueHo)

3HadeHune no ymonyaHuto: Enabled (BkntoueHo)

MapameTpbl 3KpaHa NnoaaepXXKn BUpTyanusauum

MapameTp

Virtualization

VT for Direct I/0

Trusted Execution

OnucaHue

[JaHHoe none ykasblBaeT, MOXET NI MOHWUTOP BUPTYanbHbIX MawuH (VMM) ncrnosb3oBaTth YCrOBHbIE
annapaTtHble BO3MOXHOCTU, obecneynBaeMble TEXHOMOrMen BupTyanusaumm Intel.

Enable Intel Virtualization Technology (BkrntounTb TEXHOMOrM0 BUpTYanu3auum Intel) — BKItOYEHO no
YMOMYaHMIo.

BkntoyeHne nnu oTknioYeHne Ucnonb3oBaHNsa MOHUTOPOM BUPTYanbHbIX MawuH VMM (Virtual Machine
Monitor) 4ONONMHUTENBbHBLIX annapaTtHbIX MYHKUWUA, NPEeaoCTaBnseMbIX TEXHONorMen supTyanusaumm Intel®
ONs NpsiIMoOro BBoAa-BbIBOAA.

Enable VT for Direct I/0 (Bknto4nTb TEXHOMOMMIO BUPTYanu3auumn Ans npsMoro BBoAa-BbIBoAa): ata pyHKUmMA
Nno yMOI4aHuIo BKIoYeHa.

OTOT NnapameTp onpenensieT, MOXET N KOHTPONUPYEMbIA MOHUTOP BUPTYanbHbIX MawunH (MVMM)
Mcnosb3oBaTh AOMNONHUTENbHbIE annapaTHble BO3MOXHOCTUN, obecrnevnBaemMble TEXHONOIMEN JOBEPEHHOMO
BbinonHeHust (Trusted Execution Technology) Intel. Anst ucnonb3oBaHusi aTol hyHKLUMU AOMKHbI BbITh
BKITHOYEHbI TEXHOMNOrNSA BUpTyanu3auuu TPM 1 TexHonorua BupTyanusauum ans npsiMoro BBoga-sbiBoaa.

Trusted Execution (JJoBepeHHOE BbINOMHEHMWE): OTKIIOYEHO MO YMONYaHMWIO



MapameTpbl 3KpaHa 6ecnpoBOAHbLIX
noaKIo4YeHUun

MapameTp

Wireless Switch

Wireless Device
Enable

OnucaHue

[Mo3BonseT 3agaTb GECI'IpOBO,EI,HbIe yCTpOIZCTBa, KOTOPbl€ MOTyT ynpaBnAaTbCA C MNOMOLLbIO NepeKkn4vatens
GGCHDOBO,D,HOFO pexuma. D,OCTyI'IHbIe napamMmeTpbl:

«  WWAN

* GPS (B coctaBe mogyna WWAN)
» GecnpoBogHas nokanbHas ceTb
* Bluetooth

Bce napameTpbl BKAOYEHbI MO YMOMYaHUIO.

NMPUMEYAHUE: YnpaBneHue BKIO4YeHUEM U oTkouyeHuem pyHkuun WLAN o6beauHeHo,
NO3TOMY HEBO3MOXHO BKIIOYaTb U BbIKNKOYaTb UX NO OTAENbHOCTM.

Mo3BonseT BkNoYaTb MK OTKMNOYaTb BHYTPEeHHMEe 6ecnpoBoHble YCTPOWCTBA.

«  WWAN/GPS
+ BecnpoBogHasi nokanbHas ceTb
* Bluetooth

Bce napameTpbl BKMOYEHbI MO YMOMYaHUIO.

@| NMPUMEYAHUE: Homep IMEI ana WWAN MOXHO HalTX Ha ynakoBOYHOM Kopo6ke unu Ha nnate WWAN.

[MapameTpbl 3KpaHa 0o6cnyXMBaHus

MapameTp
Service Tag

Asset Tag
BIOS Downgrade

Data Wipe

BIOS Recovery

OnucaHue
OTobpaxaeTtcst MeTka 06CnyXmMBaHWUA AHHOIO KOMMbOTEPA.

Mo3BonsieT co3naTtb AECKPUMNTOP CUCTEMHOIO pecypca, eCrv AecKpUnTop pecypca eLle He YCTaHOBMEH.
OTOT NapameTp Mo YMOMYaHWNIO He YCTAHOBIEH.

YnpaBneHue oTkaToM CMCTEMHOIO MUKpOMNporpaMmmMHoOro obecneyeHns 4o npeablaywmx sepcuii. Mapamerp
Allow BIOS Downgrade (PaspelumnTs Bo3Bpart k npeabigyLien sepcum BIOS) BKOYEH NO YMONYaHUIo.

C nomoLLbio 3TOro NapameTpa nonb3osaTtenu MoryT 6e3onacHo yaanuTb AaHHble U3 BCEX BHYTPEHHUX
yCTpOWCTB XpaHeHus. Mapametp Wipe on Next boot (YaanuTb AaHHbIE NpW CregyoLen 3arpy3ke) He
BKITHOYEH MO YMOMYaHuto. Hke nprBeaeH CNnCoK 3aTparmBaemMblX YCTPOWNCTB.

*  BHYTpPEHHWUI XXeCTKUI ANCK/TBEpPAOTENbHbIA HakonuTenbs SATA
* BHyTpeHHWIA TBEpOOTENbHbIM HakonuTenb M.2 SATA

* BHyTpeHHui TBepaoTenbHbin Hakonutens M.2 PCle

* Internal eMMC (BHyTpeHHu HakonuTtens eMMC)

[laHHOe none no3BossieT BOCCTaHaBNBaTh OnpeaerneHHble noBpexaeHHbIe napameTpsl BIOS us daiinos
BOCCTaHOBIEHUS! HA OCHOBHOM XXECTKOM AMCKe Unu BHeluHeM USB-krtove.

* BIOS Recovery from Hard Drive (BocctaHoBneHue BIOS ¢ )eCTKOro Ancka) — BKMYEH MO YMOMYaHMIO
» Always perform integrity check (Bcerga BbINOMHATb NPOBEPKY LIENIOCTHOCTM) — OTKITKOYEH MO YMOMYaHMIo



MapameTpbl 3KpaHa CUCTEMHbIX XXypPHarnoB

MapameTp OnucaHue

BIOS Events Mo3sonsieT npocmaTpmBaTh U YAanaTb COObLITUSA NporpaMMbl HacTponkn cuctemsl (BIOS) Bo Bpemst
CaMOTECTUPOBaHNSA NPU BKITHOYEHUN NMUTAHUS.

Thermal Events Mo3BonseT npocmaTpmBaTh 1 yAanaTb COObLITUSA NPpOrpaMMbl HACTPOWKK cuctemsl (Thermal) BO Bpemsi
CaMOTECTUPOBaHNSA NPU BKITHOYEHUN NMUTAHUS.

Power Events Mo3BonsieT npocmaTpmBaTh 1 yAanaTb COObLITUS NPOrpaMMbl HACTPOWKKU cuctemsl (Power) Bo Bpems
CaMOTECTUPOBaHNSA NPU BKITHOYEHUN NMUTAHUS.

CucrtemMHbIN Naponb U Naposib NporpamMmmbli
HACTPOMNKHU

Onsa 3aWwuTbl KOMNbIOTEPA MOXHO CO34aTb CUCTEMHbIV NapOosb U Naposib HACTPONKN CUCTEMBI.

Tun napons OnucaHue

System Password Maponb, KOTOpbI HEOBXOAMMO BBOAUTL MPY BXOAE B CUCTEMY.
(CucTteMHbIN

naporsnb)
Setup password Maponb, KOTOpbIN HEOOX0AMMO BBOAMTL AN NOMyYeHnUst 4ocTyna kK HacTporikam BIOS n BHeceHust
(MNaponb M3MEHEHUI B HUX.
HaCTPOMKM
CUCTEMbI)
®DYHKLMA yCTaHOBKM Naponen ob6ecneunBaeT 6a30BbIN ypoBeHb 6€30MacHOCTU AaHHbIX
KOMNblOTEpa.

Ecnu paHHble, XpaHsLwWwMecs Ha KOMNbITepe He 3asﬂ0KMPOBaHbI, a caM KoMNnbiroTep HaxoauTcs
bes npucmoTpa, AoCTyn K AaHHbIM MOXET NOoNly4YUTb KTO YrogHo.

@| NMPUMEYAHUE: ®yHKUUA CUCTEMHOrO Naporssi U napons nporpaMMbl HACTPOMKUN OTKIIOYEHa.

Ha3HayeHue cUCTEMHOro naporsnsa v naposnsa nporpaMmmbi
HAaCTPOUKH

Bbl MOXeTe HasHa4yMTb HOBLIM CUCTEMHbIM NapPOosib, TONbKO eCrn ero coctosiHne «He yCTaHOBNEH».

YT06bI BONTW B NpOrpaMmy HacTPONKM CUCTEMbI, HAXMUTE KnasuLly F2 cpasy nocne BKMIOYEHUS NUTaAHWSA UMW Nepesarpysku.

1 Ha akpaHe System BIOS (BIOS cuctemsl) nnm System Setup (HacTpoiika cuctemsl) BbibepuTte nyHKT System Security
(Be3onacHOCTb CUCTEMBI) U HaXMUTe Enter.

OTto6pasunTcs akpaH Security (besonacHocTb).

2  Bbibepute nyHkT System Password (CucteMHbI naporb) 1 co3ganTe naponb B none Enter the new password (BBegute HOBbIN
naporb).

Bocnonb3ayiTechk NpuBeAEHHBIMIN HUXE YKazaHUAMM, YTOObI Ha3Ha4YMTb CUCTEMHBIN MNaporb:
+ [aponb moxeT cogepxatb A0 32 3HaKOB.

* [Maponb moxeT cogepxatb uncna ot 0 oo 9.

* [laponb JOMmKeH COCTOATb TOMNBKO U3 3HAKOB HIDKHETO perucrTpa.



+  [onyckaeTcs MCnonb3oBaHme TOMNbKO Crieaylolmnx cneumanbHbIx 3Hakos: npoben, (), (+), (,), =), (), (), ), (D, (), 1), O).

3 BBepguTe CUCTEMHbIN NApOsib, KOTOPLIN Bbl BBOAWM paHee, B none Confirm new password ([loatBepanTe HOBbIN Naposnb) u
HaxkmuTe KHonky OK.

4 Haxmute Esc; nosiBUTCA COOBLLEHME C 3aMPOCOM COXPaHUTb U3MEHEHMSI.
5 HaxmuTe Y, 4ToGbl COXPaHUTb U3MEHEHMSI.
KomnbloTep nepesarpysutcs.

YpoaneHue n U3MeHeHune CyLLeCTBYHOLEro CUCTEMHOIO
naponsi u/unu napons nporpaMmmbl HACTPOMKU CUCTEMbI

Y6eautech, 4to napametp Password Status (CocTtosiHue naponsi) umeeT 3HadeHne Unlocked (Pa3bnokupoBaHo), npexae Yem
NbITaTbCa YAANUTL WU M3MEHUTL CyLLECTBYIOLLMIA CUCTEMHBIN Naporb U (Mnn) Naposb HAaCTPOMKK cucTeMbl. Ecnn napametp
Password Status (CocTtosiHne napons) nmeet 3HaveHune Locked (3abnoknpoBaHo), HEBO3MOXHO yAarneHe Unn n3MeHeHve
CYLLECTBYIOLLIEr0 CUCTEMHOIO Naponst UM Napons HacTPONKN CUCTEMBI.

Y106kl BONTM B MPOrpaMmy HacTpPOWK/M CUCTEMBI, HaXXMUTE F2 cpasy npy BKIKOYEHUN NUTaHNA NOCne nepesanycka.

1 Ha skpaHe System BIOS (BIOS cucrtembl) unu System Setup (HacTtpomnka cucrtemsl) Bbibepute nyHKT System Security
(Be3onacHocTb cucTembl) 1 HaxmuTe Enter.

OTtobpasutca okHo System Security (Be3onacHOCTb CUCTEMBbI).

2 Ha askpaHe System Security (BesonacHocTb cuctemsl) 4To Password Status (CoctaHue napons) — Unlocked
(Pa36nokupoBaHo).

3 Bbibepute System Password (CucteMHbIN napornb), U3MEHWUTE Unu yaganute ero n HaxxmuTe Enter unm Tab.
4  BbibepuTe Setup Password ([Taponb HaCTPOWKKM CUCTEMBbI), U3MEHUTE UNWN YAANUTE ero n Haxxmute Enter nnu Tab.

®| NPUMEYAHMUE: Ecnu BbI N3MeHsieTe CUCTEMHbIA naposnb Unu nNaposib HaCTPOWKU CUCTEMbI, NPU 3anpoce
NOBTOPHO BBeAUTE HOBbLIN Naponb. Ecnu Bbl yaansete cucteMHbIN Naporb UMY Naposib HACTPOMKN CUCTEMBI,
npwu 3anpoce nNoaATBepAUTe yaaneHue.
5 Haxwmute Esc; nosaButcs coobLueHne ¢ 3anpocoM COXPaHUTb N3MEHEHUS.
6 Haxmute Y, 4ToObl COXPaHUTE N3MEHEHUS N BLINTU M3 NPOrPaMMbl HACTPOMKN CUCTEMBI.
KomnbtoTep nepesarpysurcs.

O6HoBneHue BIOS B Windows

PekomeHayetcst o6HoBnATL BIOS (Mcnonb3yeTcst 4NA HAaCTPOWKU CUCTEMBI) NOCIE 3aMeHbl CUCTEMHOW NNaTbl UMW B Cnyyae
Bblnycka obHoBneHus. Ecnu Bbl ucnonb3dyete HOyTOYK, ybeanTech, YTO OH NOAKIIOYEH K ANEKTPOCETU, a ero akkyMynsaTop
NOSHOCTLIO 3apPSXKEH.

0]

NMPUMEYAHUE: Ecnu TexHonorua BitLocker BknoyeHa, ee Hy>kHO NPUOCTAaHOBUTL A0 06HoBneHus BIOS cuctemsl, a
3aTeM CHOBa BKJIIOYUTb Nocre 3aBepLlueHuss o6HoBneHus BIOS.

1 TllepesarpysnTte KOMMbIOTEP.

2 TepenguTe Ha BeG-y3en Dell.com/support.
+ Bsegute MeTtky ob6cnyxuBaHua unn Kop akcnpecc-o6cnyxuBaHus n Haxvmite Submit (OTnpaBuThb).
* LUWenkHute Detect Product (OnpegenvTte NpoayKT) 1 cnegynTe MHCTPYKLUUSIM Ha 3KpaHe.

3 Ecnu Bbl He MOXeTe onpenenuTb Uy HauTU MeTKy 0bcnyxnBanus, wenkHnte cebinky Choose from all products (Bbibpath 13
BCEX NPOOYKTOB).

4  Bblbepute B cniucke kateroputo Products (MpoaykTbl).

@| NMPUMEYAHMUE: Bbibepute HYKHYIO KaTeropuio Ans nepexoaa Ha CTpaHULy nNpoaykra

5 Bblbepute Mmofenb Ballero KoMnboTepa, Nocne Yero 0To6pasuTcs COOTBETCTBYHOLLAsA eMy cTpaHuua Product Support
(MopAaepxka NpoaykKTa).

6 LenkHuTe ccbinky Get drivers (Monyuntb ApanBepbl), a 3atem HaxmuTte Drivers and Downloads (dpaniBepbl 1 3arpy3ku).
OTKpoeTca pasaen gpaniBepoB U 3arpy3ok.
7  Haxwmute Find it myself (Hantu camoctoATensHoO).



8 LUWenkHute BIOS anst npocmotpa Bepcun BIOS.
9 Hangute Hanbonee ceexun dann BIOS n HaxmmTe Download (3arpy3uTsb).

10 BbiGepuTte nogxopsawwmmn cnocob 3arpy3ku B okHe Please select your download method below (BbiGepute cnoco6 3arpysku
13 npeAacTaBieHHbIX HUXKe); HaxxmuTe Download File (3arpy3utb c¢ain).

OTtkpoetcsa okHo File Download (3arpy3ska danna).

11 Haxmwute kHornky Save (CoxpaHuTb), 4TOObI COXpaHUTL harn Ha paboyun cTon.

12 HaxmwuTte Run (3anycTuTb), 4TOObI YyCTaHOBUTL OGHOBMNEHHbLIE HAacTpoliku BIOS Ha komnbloTep.
CneayinTe MHCTPYKLUUSIM Ha 3KpaHe.

@ | MIPUMEYAHUE: PekomeHayeTcs He 06HOBNATL Bepcuto BIOS ¢ nepexogom Gonee Yem Ha 3 Bepcuu. Hanpumep, ecnu
Bbl XoTUTE 06HOBUTL BIOS ot 1.0 go 7.0, cHayana yctaHoBuTe Bepcuto 4.0, a 3aTeM yctaHoBUTE Bepcuio 7.0.

OoHoBneHue BIOS B cuctemax ¢ BKNOYEeHHOU
TexHonorueun BitLocker

Ecnu BitLocker He oTknto4YeH nepen Ha4anom o6HoBneHus BIOS, npu cneaylowem nepesanycke
cucTembl He ByaeT uaeHTUMUMpPOBaH Kntod BitLocker. Bam 6yaeT npeanoxeHo BBECTU KIOY BOCCTAHOBIEHUSA, U
cucTema byaeT 3anpaliMBaTh €ro Npu KaxxaoMm nepesanycke. Ecnu Bbl He 3HaeTe KN4 BOCCTaHOBMEHUs!, 3TO MOXeT
NPUBECTU K NoTepe AaHHbIX NN HEHYXXHOW NepeycTaHOBKe onepauunoHHon cucteMbl. loapobHee 06 aTom cm. B
cnepytouen cratbe 6a3bl 3HaHui: http://www.dell.com/support/article/us/en/19/SLN153694/updating-bios-on-systems-
with-bitlocker-enabled

O6HoBneHue BIOS c ncnonb3oBaHnem pnaw-HakonuTens
USB

Ecnu He yoaetcs 3anyctutb Windows n Tpebyetcs 06HoBuTb BIOS, MoxHO 3arpy3uTs dann obHoBneHus BIOS B gpyromn cucteme m
COXpaHUTb ero Ha 3arpyxaemom dnawi-Hakonutene USB.

(® | NIPUMEYAHMUE: Bam noTtpebyeTcs 3arpyxaemblit chnaw-Hakonutens USB. Bonee nogpo6Hble cBeaeHUsi cM. B
cnepyrowen cratbe: http://www.dell.com/support/article/us/en/19/SLN143196/how-to-create-a-bootable-usb-flash-drive-
using-dell-diagnostic-deployment-package--dddp-

3arpyauTe EXE-aiin obHoBneHus BIOS B gpyryto cuctemy.
CkonupywnTte dann (Hanpumep, O9010A12.EXE) Ha 3arpyxaembin criaw-HakonuTtens USB.
Mopkntounte cpnaw-Hakonutens USB k cucteme, aAns kotopon Tpebyetcst obHosneHve BIOS.

A W DN -

Mepesanyctute cuctemy n npu nosierneHnn norotvuna Dell HaxkmnTe knaeuwy F12, 4ToBbl OTKPbITE MEHIO OAHOKPATHOWM
3arpysku.

5 C nomoubto knaeww co ctpenkamu Boibepute USB Storage Device (YcTpoicTBO XpaHeHus AaHHbiX USB) n Haxxmute knasuLly
«BBog».

6 [pwu 3arpy3ke cucTembl NOSABMTCSA KOMaHAHasi cTpoka Diag C:\>.
7 Beegute nonHoe nms danna (Hanpumep, O9010A12.exe) n HaxmuTe knasuwy BBOL,.
8 bypger 3arpyxeHa cnyxebHasa nporpamma ob6HoBneHus BIOS. [lanee cnegyite MHCTPYKUMSIM HA SKpaHe.


http://www.dell.com/support/article/us/en/19/SLN153694/updating-bios-on-systems-with-bitlocker-enabled
http://www.dell.com/support/article/us/en/19/SLN153694/updating-bios-on-systems-with-bitlocker-enabled
http://www.dell.com/support/article/us/en/19/SLN143196/how-to-create-a-bootable-usb-flash-drive-using-dell-diagnostic-deployment-package--dddp-
http://www.dell.com/support/article/us/en/19/SLN143196/how-to-create-a-bootable-usb-flash-drive-using-dell-diagnostic-deployment-package--dddp-

BIDS Update Utility

Thiz utility will update the system BIOS and lirmware. During the
update procedure, your system will restart. Do not interrupt this
procedure once it begins. Do not discoanmect the AC power zource (if you
are updating a mobile computer, conmect the AC power adapterd.

Inter ion of the BIDSATirmeare wpdate procedure will likely reander
your system unusable.

Do you wish to continwe (ysmd7? y

= Copyright Z011 Dell Inc. All Rights

PucyHok 5. 9kpaH o6HoBneHus BIOS B DOS

O6HoBneHue Dell BIOS B cpeaax Linux u Ubuntu

Ecnu TpebyeTtcst o6HoBUTE BIOS cuctembl B cpege Linux, Hanpumep B Ubuntu, cm. http://www.dell.com/support/article/us/en/19/
SLN171755/updating-the-dell-bios-in-linux-and-ubuntu-environments.

OGHoBneHue mukponporpammsl BIOS ns meHro
OAHOKpaTHOM 3arpy3ku F12

O6HoeneHune BIOS cuctemsl ¢ nomoLbio EXE-darina o6HoeneHus BIOS, ckonnpoeaHHoro Ha USB-HakonuTenb ¢ hainosom
cuctemon FAT32 n 3arpyxaroLLerocs U3 MeHto OfHOKpaTHON 3arpysku F12.
O6HoBneHue BIOS

dann o6HoBneHns BIOS moxHO 3anycTuTb 13 Windows ¢ nomoLubio 3arpy3odHoro USB-HakonuTensa. Kpome Toro, MoXxHo 06HOBUTb
BIOS B cucteme 13 MeH0 0QHOKpaTHOW 3arpysku F12.

BonbwuHcTBo cuctem Dell, cobpaHHbie nocne 2012 r., nogaepXmBarT 3Ty BO3MOXHOCTb, B YEM MOXHO y6eauTbcs, 3arpy3us
CUCTEMY B MEHIO OJHOKPATHOM 3arpys3ku F12 1 npoBepuB, Y4TO B KAYECTBE OAHOMO N3 BapnaHTOB 3arpy3ku cuctemsl 3Haumtcs BIOS
FLASH UPDATE. Ecnin aTOT BapuaHT COAepXxutcs B cnncke, 1o BIOS nogaepxmeaeT Takon cnocob obHosneHus BIOS.

(® | NIPUMEYAHMUE: QaHHyt0 (hyHKLIMIO MOXHO UCNONb30BaTh TONbLKO B cucTeMax ¢ napamerpom BIOS Flash Update
(O6HoBneHue dnew-namaTn BIOS) B MeHI0 ogHOKpaTHOWM 3arpy3ku F12.

OGHoBMEeHNe U3 MeH0 OAHOKPAaTHOM 3arpy3ku

[nsa obHoeneHus BIOS 13 MeHIo ogHOKpaTHOM 3arpy3kn F12 notpebyetcs cnegytoulee.

» USB-Hakonutenb, oTdhopMaTMpoBaHHbIN B hainnoBoi cucteme FAT32 (OH He 06513aTeNbHO OOMKEH ObITb 3arpy304HbIM);

* ucnonHgaembln pann BIOS, 3arpyxeHHbIn ¢ cavita nogaepxku Dell n ckonmpoBaHHBIN B KOpHEBOW kaTanor atoro USB-
HakonuTens;

* ajanTep NUTaHUs NEPEMEHHONO TOKA, NOAKMYEHHbBINA K CUCTEME;
*  (PYHKUMOHMPYIOLLMIA CUCTEMHBIV aKKyMynaTop AN nepesanncu Mukponporpammel BIOS.

YT06b1 06HOBUTL BIOS 13 MeHto F12, BbINONHUTE cnepytoLime AeNCTBUS.


http://www.dell.com/support/article/us/en/19/SLN171755/updating-the-dell-bios-in-linux-and-ubuntu-environments
http://www.dell.com/support/article/us/en/19/SLN171755/updating-the-dell-bios-in-linux-and-ubuntu-environments

He BbIkntoyanTe nuTaHne cucteMbl BO Bpems npouecca obHoBneHus BIOS. BeikntoyeHne
NUTaHUA CUCTEMbI MOXET cAernaTb HeBO3MOXHOM ee 3arpy3Ky.

Mpu BbIKNOYEHHOM NUTaHUK BcTaBbTe USB-HakonuTenb, Ha KOTOPbIN BbINo CKONMpoBaHO codepxuMoe dnew-namsati, B USB-
nopT CUCTEMBI.

Bkntounte nuTaHne CUCTEMbI U HAaXMUTE KnaBuLly F12, 4ToObl OTKPbITE MEHIO OAHOKPaTHOM 3arpy3ku. Belgenute napamertp
BIOS Flash Update (O6HoBReHue criew-namstu BIOS) ¢ NOMOLLBIO KNaBumLL CO CTPenkamu, a 3ateM Haxmute knasuvy Beop.

Boot mode is set to: LEGACY: Secure Boot: OFF
LEGACY BOOT:
MiniCard
UEFI BOOT:
Windows Boot Manager
UEFI: LITEONIT LBT-128L9G-11 HM.2
USE NIC(IPYVY)
UsSB MIC(IPVSG)
OTHER OFTIONS:
BRTNS _Setun
BIOE Flash Update
UlIagnosT 1cs
Change Boot Mode Settings

OTkpoeTcs meHo obHoBneHnsa dneww-namati BIOS, B KOTOPOM HYXXHO HaxaTb KHOMKy ob3opa.
BIOS Flash Updats

—BlOS Update Information

BIOS update file: =hNone selected> :> “ [%—]]

System: =MNone selected>
Revision: =None selected>
Vendor: =None selected>

|'- Systern BIOS Information

System: Latitude ES4S0

Revision: ALZ

Vendor: Cell Inc.
Options: |
PowerStatus: SoKay;

E—c=—

B kayecTBe nNpumepa Ha crnegyloLlem CHUMKe akpaHa nokasaH dann E5450A14.exe. dakTnyeckoe nms darina Moxet
oTnM4aThCs.
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6 Haxmute kHonky Begin Flash Update (HayaTb o6HoBReHne dneww-namatm).




—BIOS Update Inforrmation =

BIOS update file: FSONES450A14 exe {J qi

System: Latitude ES450
Revision: Ald
Vendor: D&l Inc.

Systermn BIOS Information ————

System: Latitude ES450
Revision: ALS
Vendor: Eell Inc
Options: r
PowerStatus: e
[ Begin Flash Update J [%[ Cancel }

OTKpOETCs OKHO MpeaynpexaeHns ¢ 3anpocoM NPOLOHKUTL onepaumio. Haxmute kHonky Yes ([a), 4to6bl HayaTb 06HOBMEHME

dnew-namMaTu.

BICS5 Flash Urdate

BIOS Update Information 7 = ‘
| e

BIOS undate file:  FS0)\ES450A14.exe

This utility will update the systermn BICS and finrmvsare, During the update
procedure, your system will restart. Co not interrupt this procedure once it
bagins. Do not disconnect the AC power source (if you are updating a mobile
computer. connect the AC power adapter]), Interruption of the BIOS/firmu/are
update procedure will likely render your system unusable.

Do you want to proceed?

[ [ No ]

‘_ .;%inl—‘l.ash Upda_te ] [ A Cancel

Ha atom arane 3anyctutcsa nporpamma o6HoBneHus BIOS, 3atem cuctema nepesarpysmTcs U Ha4HEeTCS nepesanmcb
MUKponporpammbl BIOS ¢ oToGpaxeHnem nHAnMKaTopa xoaa BbINOMHEHUS. B 3aBUCMMOCTY OT M3MEHEHMI, BKIMOYEHHbIX B
OOHOBMEHNE, MHOMKATOP BbIMNOMTHEHWS MOXET HECKOIbKO pa3 npoviti oT 0 4o 100 NnpoueHTOB, a MPoLEeCC Nepe3anncy MOXeT

3aHaTb 40 10 MyHyT. O6bIYHO NpoLECC 3aHMMAET OT ABYX 40 TPEX MUHYT.



Updaling your system’s firmware.
Do not power down your sysiem.

Updaling System BIOS with BIOS Guard

Mocne 3aBepLUEHUs1 cucTeMa nepesarpyanTcs 1 npoliecc o6HoeneHust BIOS GyaeT 3aBepLueH.



NMporpammMHoe obecne4vyeHune

B naHHoI rmaBe nNpeacTaBneHbl CBeeHNs 0 NOAAEPXKUBAEMbIX ONepaLMOHHbIX CUCTEMAX U UHCTPYKLMM MO YCTAHOBKE ApaiiBepOB.

TeMmbl:

MopaepxunBaemble onepaLoHHbIE CUCTEMBI
3arpyska ApaviBepoB

[paneep Habopa Mnkpocxem
Buaeogpansep

Ayounogpansep

[paneep cetn

[parisep USB

[pansep 3anoMuHatloLero ycTponcTea
Mpoune gpaneepsbl

I'Iop,.qepxm BaéMblie onepaunoHHble CUCTeMbI

B aToMm pasgene nepeyncneHbl onepaumoHHble CUCTEMBI, NoaaepxmBaemMsble Latitude 7480.

Tabnuua 15. NMopaepxmBaemMbie onepaunoHHble CUCTEMbI

MopaepxuBaemble onepaLMoHHbIE CUCTEMBI OnucaHve

Windows 10

*  Microsoft Windows 10 Pro, 64-pa3psinHas Bepcus
*  Microsoft Windows 10 JomaluHssa, 64-paspsaHas Bepcus

RApyroe * Ubuntu 16.04 LTS ¢ naketom o6HoBnenus 1 (SP1), 64-

paspsigHas Bepcus
* NeoKylin 6.0, 64-paspsagHas sepcud

3arpy3Ka ApauBepoB

© 0 N O o b

Bkntounte HOyTOYyK.
Mepengute Ha Beb-y3en Dell.com/support.

Bbibepute pasgen Product Support (Moaaepxka no npoaykram), BBEAMTE CEPBUCHBIN KO BaLLero HoyTbyka u HaxmmTte
KHOMKy Submit (OTnpaBuTb).

®

NMPUMEYAHMUE: Ecnu y Bac HeT CepBUCHOro KoAa, UCNoNb3yinTe (pyHKLUI0 aBTOMATU4YeCKOro o6HapyXeHUsa unm
HanWAuTe MoAenb Ballero HoyToyka Bpy4HYHO.

LWenkHute Ha Drivers and Downloads (OpanBepbi u 3arpy3ku).

BbibepuTe onepaLnoHHy0 CUCTEMY, YCTAHOBMEHHYHO Ha HOYTOYKe.

MpokpyTWTe CTpaHuLy BHU3 U BbibepuTe ApanBep A5 yCTaHOBKM.

Haxwmute Download File (3arpy3uTb cpanin), 4tobbl 3arpy3uTb ApanBep A8 Bawero HoyToyka.
Mocne 3aBeplueHns 3arpysku nepenguTe B nanky, rae Obin coxpaHeH dainn gpansepa.
[Baxabl HaXXMUTE Ha 3HAYOK havina Apanseepa 1 cnegymTe ykasaHUaM Ha SKpaHe.



OpanBep Habopa MUKpoOCXeM

Y6eautech, 4To ApanBepbl Habopa mMukpocxeM Intel u uHTepderica Intel Management Engine yxe ycTaHOBMNEHbI B CUCTEME.



v K@ System devices
§3 ACPI Fixed Feature Button
= ACPI Lid
I? ACPI Power Button
¥ ACPI Processor Aggregator
i3 ACPI Sleep Button
3 ACPI Thermal Zone
£3 Charge Arbitration Driver
#3 Composite Bus Enumerator
3 Dell Diag Control Device
£3 Dell System Analyzer Control Device
£ Ethertronics Active Steering Driver
£ High precision event timer
i3 Intel(R) Management Engine Interface
i3 Intel(R) Power Engine Plug-in
I.? Intel(R) Serial 10 12C Host Controller - 9D60
i Intel(R) Serial 10 12C Host Controller - 9D61
£ Intel(R) Serial 10 12C Host Controller - 9D62
£33 Intel(R) Serial 10 12C Host Controller - 9D63
£33 Intel(R) Serial 10 12C Host Controller - 9D64
§ Intel(R) Smart Sound Technology (Intel(R) SST) Audio Controller
£ Intel(R) Smart Sound Technology (Intel(R) SST) OED
£ Intel(R) Xeon(R) E3 - 1200 v6/7th Gen Intel(R) Core(TM) Host Bridge/DRAM Registers - 5914
£3 Legacy device
£3 Microsoft ACPI-Compliant Embedded Controller
£3 Microsoft ACPI-Compliant System
£3 Microsoft System Management BIOS Driver
£3 Microsoft UEFI-Compliant System
£3 Microsoft Virtual Drive Enumerator
£ Microsoft Windows Management Interface for ACPI
£3 Microsoft Windows Management Interface for ACPI

E3 Intel(R) Serial 10 12C Host Controller - 9D62

£33 Intel(R) Serial 10 12C Host Controller - 9D63

§3 Intel(R) Serial 10 12C Host Controller - 9D64

§3 Intel(R) Smart Sound Tech nology (Intel(R) SST) Audio Controller

E3 Intel(R) Smart Sound Tech nology (Intel(R) SST) OED

£ Intel(R) Xeon(R) E3 - 1200 v6/7th Gen Intel(R) Core(TM) Host Bridge/DRAM Registers - 5914
§3 Legacy device

§3 Microsoft ACPI-Compliant Embedded Controller

§3 Microsoft ACPI-Compliant System

3 Microsoft System Management BIOS Driver

§3 Microsoft UEFI-Compliant System

'3 Microsoft Virtual Drive Enumerator

#3 Microsoft Windows Management Interface for ACPI

3 Microsoft Windows Management Interface for ACPI

I.? Mobile 6th/7th Generation Intel(R) Processor Family /O PCl Express Root Port #1 - 9D10
'.3 Mobile 6th/7th Generation Intel(R) Processor Family /O PCl Express Root Port #3 - 9D12
& Mobile 6th/7th Generation Intel(R) Processor Family /O PCl Express Root Port #5 - 9D14
£ Mobile 6th/7th Generation Intel(R) Processor Family I/O PMC - 9D21

&1 Mobile 6th/7th Generation Intel(R) Processor Family I/O SMBUS - 9D23

i Mobile 6th/7th Generation Intel(R) Processor Family /O Thermal subsystem - 9D31

0 Mobile 7th Generation Intel(R) Processor Family /O LPC Controller (U with iHDCP2.2 Premium) - 9D4E
§1 NDIS Virtual Network Adapter Enumerator

#3 NFC USB Bus Driver

E3 PCl Express Root Complex

B I B S ™~ ra Bw s gm e



Buaoeoapausep

MpoBepebTe, YCTaHOBJIEH TN YXKe Buaeogpameep B CUCTEME.

~ @ Display adapters
Ia Intel(R) UHD Graphics 620

AyauoppaunBep
Y6eautech, 4TO ApaniBepbl ayauoyCTPOMCTB Y)XXe YCTaHOBINEHbI B CUCTEME.

v Iy Sound,video and game controllers % i Audio inputs and outputs
i Intel(R) Display Audio == Microphone Array (Realtek Audio)
i Realtek Audio i Speakers /Headphones (Realtek Audio)

OpauBep ceTun

[JaHHas cuctema noctaBnsieTcs ¢ ApanBepamMu fnokansHomn ceTv n Wi-Fi, Tak uTo Ansi oGHapyXeHWsl 3TUX CeTel ycTaHoBKa
[paiiBepoB He TpebyeTcsl.

v I? Network adapters
? Bluetooth Device (Personal Area Network)
@ Bluetooth Device (RFCOMM Protocal TDI)
ﬁ Intel(R) Ethernet Connection (4) 1219-LM
@ Qualcomm QCA61x4A 802.11ac Wireless Adapter
& WAN Miniport (IKEv2)
I3 WAN Miniport (IP)
@@ WAN Miniport (IPv6)
& WAN Miniport (L2TP)
? WAN Miniport (Network Monitor)
& WAN Miniport (PPPOE)
& WAN Miniport (PPTP)
& WAN Miniport (SSTP)

Opaneep USB

Y6eautech, 4to apaneepbl USB yXe ycTaHOBMNEHbI B CUCTEME.

v # Universal Serial Bus controllers

Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)
UCSI USB Connector Manager

USB Composite Device

USB Composite Device

USB Root Hub (USB 3.0)

@ -0 - =@ -



OpanBep 3anomMmuHaroLlero yctTpomcrTaa

MpoBepkTe, YCTaHOBIEHbI N B CUCTEME ApanBepbl KOHTPOSepa YCTPOUCTBA XpaHeHus.

v ?ﬂ Storage controllers
G Intel(R) Chipset SATA/PCle RST Premium Controller ¥ wm Disk drives
$a Microsoft Storage Spaces Controller = NVMe KXG50ZNV512G NVM

NMpouyne apanBepobl

B aTom pasgene npuBeneHbl CBEAEHUS O ApariBepax A BCEX MPOYMX KOMMOHEHTOB B ANCNeTYepe yCTpOVICTB.

OpanBep ycTtpouctea 6e3onacHoOCTuU

MpoBepbTe, YCTAHOBMEH N B CUCTEME ApaliBep yCTponcTea 6e30nacHOCTL.

v |7 Security devices
l] Trusted Platform Module 2.0

HID

MpoBepkTe, ycTaHoBneH nu B cucteme apavisep HID.

v Human Interface Devices
Converted Portable Device Control device
Dell Touchpad
HID-compliant consumer control device
HID-compliant system controller

HID-compliant touch pad
==

]

HID-compliant vendor-defined device
HID-compliant wireless radio controls
I2C HID Device

Intel(R) HID Event Filter

¥l Microsoft Input Configuration Device
Portable Device Control device

YctpouctBo Control Vault

MpoBepbTe, YCTAHOBMNEH N B cucTeme aparisep yctponcTtea Control Vault.

v I? ControlVault Device
? Dell ControlVault w/ Fingerprint Touch Sensor



YcTponcTtBo 6€CKOHTAKTHOro AeUCTBUS

MpoBepebTe, YCTaHOBJ1€H M1 B CUCTEME Opansep yCTpOVICTBa ©eCKOHTaKTHOro AeNCTBUS.

v I Proximity devices
H NFC Proximity Provider

YcTponcTBO ANst YUTEHUS cMapT-KapT

MpoBepebTe, YCTaHOBJ1€HbI T B CUCTEME Opansepbl yCTpOVICTBa CYUTbIBAHNA CMapT-KapT.

v m Smart card readers
L4 Microsoft Usbecid Smartcard Reader (WUDF)
L4 Microsoft Usbecid Smartcard Reader (WUDF)

BuomeTpuyeckoe yCcTpoucTBO

MpoBepkTe, YyCTaHOBMEH N B cUCTEMe ApanBep GUOMETPUYECKOro YyCTPOMCTRa.

v | Biometric devices
ﬁ Control Vault w/ Fingerprint Touch Sensor

OpanBep ycTtpoucTBa Nosy4yeHUs N3oo6paxxeHumn
lMpoBepbTE, YCTAHOBMEH N B CUCTEME ApanBep YCTPOWCTBA NOMyYeHnst N300paKeHuI.

v o3 Imaging devices
:i"; Integrated Webcam
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Mounck n yctpaHeHMe HeucnpaBHOCTEMN

Dell Enhanced Pre-Boot System Assessment —
anarHoctuka ePSA 3.0

[unarHoctuky ePSA MOXHO Bbl3BaTb OAHUM U3 CriedyHoLwmx cnocobos.

* Haxatb knaBuwwy F12 Bo Bpems 3arpy3ku cuctemsl 1 BoibpaTts nyHKT Diagnostics (inarHocTtuka).
* HaxaTb 0gHOBpeMeHHO KraBuLLy Fn 1 KHOMKY NUTaHUSA BO BpeMS 3arpy3km CUCTEMBI.

[ns nony4eHns gononHutensHon nHdopmaumm cmotpute pasgen Dell anarHoctunkn EPSA 3.0.

COpoc yacoB peanbHOro BPeMEeHM.

PyHKUMA cOpoca Yacos peanbHoro BpemeHn (RTC) no3BonseT BaM unum cneumanmcTy no obcnyxmBaHnio BOCCTaHOBUTL paboTy
nocnegHux mogenew komnbtotepos Dell Latitude n Precision B cuTyaumm, koraa HEBO3MOXHO BbINONHUTL npoBepKy POST, 3arpysky
MUK oTCcyTCTBYET NUTaHne. MoXHO MHMLMMPOBaTb COPOC YacoB pearnbHOro BpEMEHW B BbIKIIOYEHHOW CUCTEME, TOMNbKO eCiv OHa
NoAKMoYeHa K CETU NepeMeHHoro Toka. HaxmuTe 1 yaepxusaiTte KHOMKY NUTaHUS B TedeHne 25 cekyHa. COHpoc cMcTeMHbIX YacoB
peanbHOro BpeMeHU BbINOSHAETCS NOCHe TOro, Kak Bbl OTMYCTUTE KHOMKY NUTaHWS.

@ NMPUMEYAHMUE: Ecnu B TeyeHue 3Toro npouecca cucrema 6yaet oTknoveHa OT CeTU NepeMeHHOro Toka Unu KHormnka
nUTaHuA OyaeT yaepXuBaTbCs HaXaTon B TeueHue 6onee 40 cekyHA, copoc YacoB peanbHOro BpemeHu 6yger
npepBaH.

PdyHKUMA cOpoca YacoB pearnbHOro BpeMeHu copackiBaeT napameTtpbl BIOS Ha 3HaYeHMs1 N0 yMonyaHuio, OTMEHSET pexum Intel
vPro n cbpacbiBaet gaty n Bpemsi cuctembl. DyHKUMA cOpoca YacoB peanbHOro BpEMEHW He 3aTparMBaeT crieytoLne aneMeHTbl:

+ Service tag (MeTka npou3soaunTens)

» Asset Tag (deckpuntop pecypca)

*  Ownership Tag (JeckpunTop BnagensLa)

*  Admin Password (IMaponb agMmuHucTparopa)
+  System Password (CucTeMHbIV Naponb)

»  HDD Password (INaponb »ecTkoro gucka)

* Key Databases (basbl gaHHbIX knto4en)

+  System Logs (CucTeMHbIe XypHanbl)

C6poc cnenyoLmx arnemMeHTOB 3aBUCUT OT 3ajaHHbIX BaMU 3Ha4eHun napameTpos BIOS:

*  Cnucok 3arpysku

+ Enable Legacy OROMs (BkntounTb yctapesiume M3Y)

*  Secure Boot Enable (Bkntountb dyHKLMIO Ge30nacHom 3arpy3sku)

+ Allow BIOS Downgrade (Pa3pelunTb ycTaHoBKy 6onee paHHel Bepcumn BIOS)


http://prm.dell.com/content/cninv000000000038196/GUID-E88C830F-244A-4A25-8E91-363D89769037.html

OOpawieHne B komnaHuto Dell

(® | NIPUMEYAHMUE: Mpu oTcyTcTBUM AENCTBYIOLLEro NoAKNoYeHUs K UHTepHeTY MOXHO HaliTW KOHTaKTHble CBEAEHUS B
cuyeTe Ha NnpuobpeTeHHOe usaenue, ynakoBoO4YHOM NIUCTe, HAKNaAHOW UNK KaTanore npoaykumn komnaHum Dell.

KomnaHus Dell npegoctaBnsieT HECKONbKO BapMaHTOB NOaaepXku u obenyxmBaHus yepes MHTepHeT 1 no tenedoHy. [JocTynHoCTb
cnyx0 pasnuyaeTcs nNo cTpaHaM 1 BUAaM NpoayKUmu, U HEKOTOPbIE CYXXObl MOryT ObITb HEAOCTYMHbI B BalleM pernoHe. Mopsgok
obpalleHusa B komnanuto Dell no Bonpocam cObiTa, TEXHUYECKON NOAAEPKKN UM 0OCIYyXXMBaHMS NONMb30BaTENEN ONUCaH HXKE.

1 TMepeiigute Ha BeG-y3en Dell.com/support.
2  BbiBepute kateropuio NoaaepxKku.

3 YkaxuTte cBO CTpaHy Unun pervoH B packpbiBatolemcsi MmeHio Choose a Country/Region (BbiGop cTpaHbi/pernoHa) B
HWXXHEW YacTu CTpaHuLbl.

4  BbiGepuTe COOTBETCTBYIOLLYIO CMY>XOY UMK CCbINIKY Ha PECYPC TEXHUYECKON NOAAEPKKN, B 3aBUCUMOCTU OT BaLUMX
notpebHocTen.
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