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NMOHATUE

Apaisep — KOMMbIOTEpHOE NporpaMmmMHoe APAﬁBEPA
obecneyeHne, C MOMOLLbIO  KOTOPOro  ApYyroe
nporpammHoe obecneyeHune (onepaLuoHHas cUCTEMA)
MOAyYaeT AOCTYNn K annapatHoMy obecneyeHuto
HekoToporo YycTtponctBa. O6bIYHO € onepaLUOHHbIMU
CUCTEMAMMU TMOCTABASIIOTCS APaMBepbl AASl  KAKOYEBbIX
KOMMOHEHTOB annapaTHoro obecneveHuns, 6e3 KOTOpbIX
cuctema He cMoxKeT paboTtaTb. OAHAKO AAS HEKOTOPBIX
YCTPOMCTB (TaKMX, Kak BUAEOKApTa UAU MPUHTEP) MOTYT
noTpeboBaTbCcs  CreuMnaAbHble  ApamBepbl, ODObIYHO
NPeAOCTaBASIEMbIE NMPOU3BOAUTEAEM YCTPOMCTBRA.
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APAMBEPbI M1 MX HASHAYEHUE

AAa TOro 4TobbBlI MOAKAIOUMTB OBOOpYAOBaHME K
KOMMbIOTEPY, HEAOCTAaTOYHO MPOCTO $PUNYECKM
NMOACOEAUHUTb €ro K cucTeMHOMY OAoKy. YTobbl
ornepaumoHHas cuctema pacrno3HaAa 3TO
obopyaoBaHue, HeobxoAUMO HaAn4Me
CneuMaAbHOM Mporpammbl — ApanBep. TOAbKO nocae
3TOrO KOMMbIOTEP «YBUMAUT» oOOOpyAOBaHME MU
cMoXXeT paboTaTb C HUM B EAMHOM CBSI3KE.

YcTpowucTea

Opaseeps:
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Linux Mac
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TUMbl APAVBEPOB

C Toukm 3peHms cuctembl Plug and Play
CYLLECTBYIOT CACAYIOLLME TPU TUMA APANBEPOB:

LLiuHHbIM  ApavBep  (ApaliBep  LUMHbI)
OOCAY>KMBaeT KOHTPOAAEP LUMHbI, aAanTep,
MOCT MAU AlOBOe YCTPOMCTBO, KOTOPOE UMEET
AodepHue yctponctBa. LUuHHbIE ApainBepbl
OTHOCATCA K obsA3aTeAbHbIM ApariBepaM W
obblvHO nocTtaBastoTca  Microsoft.  AAad
KQXXAOMO TMMa LWMUHbI B CUCTEME WMMeEEeTCH
COBCTBEHHbIN LUMHHBIN APanBep.
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MOYHKUMOHAAbHbIM ApauBep - 3TO OCHOBHOM
ApPanBep  YCTPOMUCTBA, KOTOPbIU NpeAOCTaBASIET
MHTEpPENC C 3ISTUM YCTPOMCTBOM. IDTOT ApaKBep
ABAsieTCS 00fA3aTeAbHbIM, 32 MCKAIOYEHMEM CAYYaes,
KOrAa  BBOA/BbIBOA ~ YCTPOMCTBA  OCYLLLECTBASIETCS
LWUMHHBIM ~ APaMBEPOM  UMAM  AlOOBIMM  ApaliBepamu
PnAbTpa. DYHKUMOHAABbHbIA  ApPaMBEp  YCTPOMCTBA
ObOblMHO peaAusyeTcs B BMAE MNapbl  ApalBep/MUHU-
ApanBep. B Takux napax aApamBep KAacca (0OblYHO
pa3pabaTbiBaeMblii Microsoft) obecneynBaeT
$YHKLMOHAABHbIE BO3MOXHOCTWU, HeOOXOAMMbIE BCEM
YCTPOMCTBAM 3TOro TWUMa, a2 MWHU-pApamBep (obblvHO
pa3pabaTbiBaeMbii GPUPMOM-MOCTABLLUKOM KOHKPETHOIO
YCTPOMCTBA) obecneuynBaeT cneunduyeckme
$YHKLMOHaAbHble ocobeHHocTu YycTpomcTea. Plug and
Play Manager 3arpy»kaeT no oAHOMY ®YHKLUOHAAbHOMY
APalBeEpPY AASl KQXKAOFO YCTPOMCTBA.
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ApanBep PpUAbTpPaA COpTUPYET 3aNpochbl BBOAA/BbIBOAQ
AASl LUMHbI, YCTPOMCTBA MAU KAACCa YCTPOMCTB. ApaliBepbl
$MABTPa  SBASIIOTCS  Heobsi3aTeAbHbIMM M MOTYT
CyLLecTBOBaTb B AIOOOM KOAMYECTBE, pacrnoAarasicb Ha
PasAUYHBIX YPOBHSIX = KaK Bbllle, TaK W HUXKe
$YHKLMOHAABHOIO ApaMBepa U LMHHOFO ApamBepa.
O6bI4HO Takne ApariBepbl nocTaBAsitoTca dnpmamu OEM
MAU HE3ABUCMMbIMM NMOCTABLLLMKAMM anMnapaTHbIX CPEACTB
(IHV). B 6oAbwmnHcTBE cAyyaeB ApariBepbl PUABTPOB
HUXKHEro  YpPOBHS MOAUPULMPYIOT noBeAeHue
annapaTHbIX CpeAcTB. Hanpumep, HW3KOYpPOBHEBbIM
ApanBep  OUAbTPa  KAacCa  AASl  MbIWKW  MOXKeT
obecneunBaTb YcKopeHuMe ee paboTbl, BbIMOAHSS
HeAMHeNHoe npeobpa3oBaHUE AAHHbIX O MEepeEMELLEHUM
MbILK. BeicokoypoBHeBble ApaliBepbl $UABTPOB OOBLIMHO
MPEAOCTABASIIOT  AOMOAHUTEAbHblE  OYHKLUUU  AAS
ycTpomcTea. Hanpumep, BbICOKOYPOBHEBbIN ApamBep
$MABTPAa Y AAS KAaBMATYpbl  MOXET  BBOAMTH
AOMOAHUTEAbHbIE MPOBEPKU MO Be3onacHoCTw.
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KAK PABOTAIOT APAMBEPbI YCTPOUCTBA?

[lpeacTaBbTe, 4YTO  ApaMBepa  YCTPOMCTBA  —
NEepeBOAUYMKN MEXAY MNPOrpaMMoM, KOTOPYIO Bbl

MCMOAb3YeTE U YCTPOMCTBOM, KOTOpPOE 3Ta MpOrpamm Ll il i, 1
Xo4eT KaKMM-ANB60 obpazom MCMOAb3YETE.
[MporpammHoe " annapaTHoe obecneyeHue

HApansepa yCcTponcTs

T, 1o g

coL

CO3AABaAOCb Pa3HbIMU AIOABMU WMAM KOMMAHUSIMU U
roBOpSAT Ha ABYX COBEPLUEHHO pa3HbIX f3blKax, a 3TOT
nepeBoAYMK (ApaMBep) AaeT MM  BO3MOXHOCTb
obuaTbes.

BAarosaps ApanBepaM, GOABLUMHCTBY MpOrpamMm He
HY>XHO 3HaTb, KaK paboTaTb HanpsAMYIo C anmnapaTHbIM
obecrneyeHneM, a ApaMBepy He HY)XHO 3HaTb BeCb

~

OMbIT MOAb30OBaTEAEN MO paboTe C NPUAOIKEHUEM. oo ez (@) ?
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OYHKUMM APAVMBEPOB

Y ApanBepoOB YCTPOMCTB €CTb MHOXECTBO PYHKLUM:

|. O6paboTka  3aMpocoB  3anUCU-YTEHUS  OT
nporpaMMHoro obecrneyeHunss YNpaBA€HUS YCTPOMCTBaAMM.
[TocTaHOBKa 3anpocoB B o4epeAb.

2. [lpoBepka BXOAHbIX MapameTpoB 3anpocoB obpaboTka
owmnboK.

3. MHuumaAmsaums ycTpomcTBa M TMpOBEpKa cCTaTyca
YCTPOMUCTBA.

4. YnpaBAeHue aHepronoTpebAeHneM YCTPOMCTBA. /1172021 1033 AM a
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5. Pernctpaumsa cobbiTui B YCTPOMCTBE.

6. BbiaAaua KOMaHA YCTPOMCTBY U OXXKMAQHME UX BbIMOAHEHMS, BOSMOXKHO,
HGAOKMPOBAaHHOM COCTOSIHUU, AO MOCTYIMAEHMS NPEPbIBAaHUSA OT YCTPOMCTBA.

/.[lpoBepka NpaBUAbHOCTM 3aBEpLUEHUSA OMNEepaLUm.
8. [Nepeaaya 3anpolLueHHbIX AQHHBIX M CTaTyCca 3aBEPLUEHHOM OfepaLymu.

9. O6paboTKa HOBOrO 3ampoca NMpu HesaBepLLUEHHOM MpeAbIAYLLLEM 3arpoce (AAS
peeHTepabeAbHbIX ApaliBEpOB).
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MOAXOA K MOCTPOEHMIO APAMBEPOB

OnepaumoHHas CUCTEMA  YMPpaBASieT HEKOTOPbIM
«BUPTYaAbHbIM  YCTPOMCTBOMY», KOTOPOE  MOHMUMaeT
CTaHAAQPTHbIX Habop KomaHA. ApaliBep NepeBOAUT 3TH B fpaiseps
KOMaHAbI B KOMaHAblI, KoTopble noHumaeT
HEeNoCpeACTBEHHO ycTponctBo.  3JTa MAEOAOTUS
Ha3blBaeTCS «abcTparmpoBaHue oT annapaTHoro
obecneyeHUn». Bnepsble B oTe4YeCTBEHHOM

BbIMUCAUTEABHOMN TEXHUKE MOAODOHbBIM MOAXOA MOSIBUACH B
cepmu EC DSOBM, a Takoro poaa ynpaeasiouee
nporpaMMHoe obecrneyeHMe Ha3biBAAOCb  KaHAAbHbIM

10/11/2021 10:33 AM a
NporpaMMHbIM obecreyeHuem.
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ApaliBep COCTOUT U3 HECKOAbKMX YHKLUMMA, KOTOpble obpabaTbiBaioT
ornpeAeAeHHble cobbITUS onepaLMOHHOM CUCTEMBI

3arpy3Ka ApanBepa. o

vww.nvidia.ru/Download/Scan.aspx?lang=ru + & | | Nouck... 0~
Lumpics.ru =1 3arpyska gpaiieepos NVIDIA &
Boirpyska. Snvipia A
OTKP bITM e APaM Bepa. MNJATOOPMBbI » PA3PABOTYUKAM » OTPACJIN » KYTMATb OPAVBEPDI TEXHUYECKASA
Y1eHune/3anuce.
3aKPb|TMG. MPA3AHUKY 3arpyska ApaisepoB NVIDIA

HAYUMHAHITCA C GEFORCE

Yn paBAEHUE BBOAOM-BbIBOAOM

CKaanosaHue CHUCTEMDL...
Ha:muTe 34ecb, ecnu CKaHMpOBaHWE He 3aKOHYMNOCh.

GEFORCE'
S EXPERENCE

CeoeBpeMeHHO 0OHOBNANHTE ApaiBepbl BUACOKApPTbI
NpunosxeHne GeForce Experience aBTOMaTM4ECKM YEEAOMAAET BaC O HOBbIX BbiMyCKax ApaiBepo
He noknaaa paboumii CTON, Bbl CMOXKETE OAHMM LLETHKOM MbIluM OBHOBWTL Apaiieep. v

UrPoOBON
HOVTBEYK
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MHTErPALIMA APAUBEPOB

T-.
[lo Mepe pa3BUTUA cuUCTeM, coYeTaloLWMX NlaHens WHETDYMENTOR
B cebe Ha OAHOM NAaTe HE TOAbKO E}
LI,eHTPaAbele DAEMECHTDbI KOMI'IbI'OTePa, HO Aoﬁgsmb
n 6OAbLL|MHCTBO YCTPO[’I‘CTB KOMI'IblOTepa B Manka 06pasa 6pas
LI,eAOM BO3H UK BO”POC )’AO6CTBa @1 o6paza (WIM, ESD,‘S@HMK HWXKE, AW BEIBEPUTE HOBBIM C MOMOL
’ — -
MOAAEPXXKU TaKMX CUCTEM, MOAYUMBLLMX " St s
CXOAHUK CMoHTMpOoBaHHbIE 06pasbl

Ha3BaHUNE «annapaTHaﬂ I'IAaTCI)OPMa)), NAU Her
NpOCTO «NAaTPopMay. Kirpan yoTaroeka

» C:A\Windows

WcTtopua obpasa
Her
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CHayara npou3BOAUTEAUM NAATPOPM MMOCTABASIAU
Habop OTAEAbHbIX APaMBEPOB AASl OMEPALLUOHHBIX
cucteMm, cobpaHHbI® Ha OAMH HoOcCUTeAb (OBbIYHO

KOMMaKT-AMCK), 3aTeM MOSABUAUCD YCTaHOBOYHbIE =
nakeTbl, HasbiBaBwmeca 4-in-l n One touch, v EEEEE R = i

Mpoueccop (CPU): Intel(R) Core(TM) i5 CPU 760 @ 2.80GHz
E OnepaTtuBHas namatb: 3576 MB

MaTepuHckas nnara: Gigabyte P55-US3L [FH]

M TTTe ancKu: STM3250318AS
Innostor Innostor USB Device

NMO3BOASIBLUME YMPOCTUTb YCTAHOBKY ApaMBEpOB B

cuctemy. [lpu 3TOoM, Kak NpaBUAO, MOXXHO BbIOpaThb e
. Disks E:\182.88 GB NTFS

AMBO MOAHOCTbIO aBTOMATMYECKYIO YCTAHOBKY BCeX | &= Ly

C:\2532GB NTFS

ApanBepoB, AMOGO BbIOpaTb BPYYHYIO HYXKHble. | it g1 aNTES
OAHaKo eAMHOro, YCTOSIBLUErocsl TEPMUHA AOATO He — " e

6bIAO. 5 i —

CoBpemeHHbIM TepmMuH — Board Support Package % i o T

(MAm «naKeT NOAAEPXKKHU nAaTdOpMbI»), V

OMUCbIBAIOLLUIM TaKMe Habopbl ApaliBEPOB YCTPOMCTB. »

[ToMrmo cobcTBEHHO ApaliBEpOB, OH MOXET, KaK U E = -0 T

NpoYne YCTaHOBOYHbIE MaKeTbl, COAEP>KaTb MOAYAM
ornepaLmMoOHHON CUCTEMbI U MPOrpaMMbl.
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BUPTYAABHbIE APAMBEPHI

Number of
supported users
limited by CPU,
GPU, and system
memory.

BupTyaAbHble ApanBepbl YCTPOWCTB
NPeACTaBASIOT cobo ocobbIN
BapuaHT APanBepoOB. OHu
MCMOAb3YIOTCS AAS AMYAALLUM S—

annapaTHOro YCTpPomcTBa, oCcObeHHO cooX .
B CpeAax BMPTYaAu3aLMM, Harpumep,
kKoraa nporpamma DOS 3anyckaetcs
Ha  KomnbloTepe ¢ Microsoft -
Windows wuAM  Koraa rocrteBas “

NVIDIA GRID™
10/11/2021 10:33 AM a

UptoDirectX 9 Other
and OpenGL 2.1 Commands

onepauMoHHasa cuctema paboTaeT Ha GPU
XOCTUHre Xen.
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PureBasic 4.61 (Drivers - x86) - DrPlus.pb = |DL>_$_|

®ain Mpaeka [MpoekT Komnunatop OTnagauvk MHCTpyMeHTel  lMoMowb

DEHEHZd4aOD| €| B 3| ® w2 2X

DiPlus.pb | w X

122
123
124
125
126
22
128
129
130

-~
[I[pouegypa =azpyzKu gpauBepa. Brzpfasmcd OJHOKDaMHO nhpu 820 3anycHe
E Procedure DriverEntry(*DriverObject DREIVER OBJECT, %*RegistryPath.ll]
Protected deviceObject.DEVICE OBJECT
Protected uniNameString.UNICODE_STRING
Protected uniDOSString.UNICODE_STRING

Houyuaauzayuda oSweKnol—Ccnpox .
RtlInitUnicodeString(@uniNameString, 7?Device)
RtlInitUnicodeString(@uniD0SString, ?DosDevices)

CozgaHue ycmpoucmba .
status = IoCreatelDevice(*DriverObject, (0, @uniNameString, ¥FILE_ DI
If status <> #STATUS_SUCCESS

ProcedureReturn status
EndIf

CozgadHe CcuMBoOABRHOU CBASU MEXJY UMEHEM 3020 YycnpoucmBa u uMEeHEeM . GK
HaxogawuMcda B Bugumol obSaacmu gad user—-mode, gad mozo, 4YmnoSs
NPUAOKEHUE MOZ.10 hOAYYUNE JOCMYn K 3MOMY Yycmpoucmby.

status = IoCreateSymbolicLink{@uniD0SString, @uniNameString)

If status <> HSTATUS_SUCCESS
ProcedureReturn status

EndIf

Yrazameab Ha $YHHKUUK BRZDYSIKU gpaubepa.
*DriverObject\lriverinload = @InloadDriver()

¥DriverObject\HajorFunction[#IRP_MJ_CREATE]
*DriverObject\HajorFunction[#IRFP_MJ CLOSE]

@CreateDispatch()
@CloseDispatch()

. YrazpiBaeM Kakaa édyHrKuua Sygem oSpaSameibamne zanpockl WinAPI Dewvice
*¥DriverObject\HajorFunction[#IRP_MJ_DEVICE_CONTROL] = @DeviceloCor__

ProcedureReturn #STATUS SUCCESS

- EndProcedure =
| bl

CTpoka: 127 Cronbeu: 28 7/
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APAMBEPbLI?

ANAA KAKMUX YCTPOMCTB CYLLECTBYIOT

Ara onepatuBHom namsaTn (RAM) ux Het. AAs Bcex
OCTaAbHbIX anmnapaTHbIX KOMMOHEHTOB ApPaMBepbl
cywiecTByloT. EcTecTBEeHHO, He Hy)XeH ApamBep W
OAOKY nMUTaHMA, HO 3TO He B CYeT, TaK KakK
ornepaumoHHas cucTema He nmeeT
HEMOCPEACTBEHHOIO  KOHTakKTa € HUM.  Aas
OOABLUMHCTBA YCTPOMCTB HYXHbl €AMHbIE APaMBepbI T.
€. ECAU YCTPOUCTBO HE CAOXKHOE, TO APanBEP AAA HEro
aBAseTcs 6a3oBbIM. [103TOMY onepauMoHHas cucTema
yCTaHaBAMBaeT OOABLLUMHCTBO APanBEpOB
aBTOMAaTMYECKM, A [OAb30OBaTEAb  AOAXEH/MOXKeT
YCTaHOBUTb HECKOAbKO AOMOAHUTEAbHbIX APalBEpPOB
AN BoAee  CAOXKHBIX  u/MAM  cneundUvecKkux
YCTPOMUCTB.

pouecs
nonsaoea
Tens

none3osaTens

MpocTpaHcTeo

v

OcTtansHas YacTb onepauvoHHON CUCTEMBI

g
=9
=
Q
)
g A # +
a [pansep [paiieep Apaieep
8 npuHYepa aulIeoKamMeptt CD-ROM
3
Y A Y
Kositponnep Kowtponnep Kowtponnep
Annaparypa npuHTEpPa BUABOKAMEPD CD-ROM
A4 v

Video
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OBA3SATEABHO AU YCTAHABAMBATD
APAUNBEPBI?

Boobuie-To Aa, HO He oba3aTeAbHO
YNCTO TEXHUYECKOM TOYKM 3peHUs,
Tak Kak WVindows aBToMaTu4ecKu
YCTaHaBAMBAET APalBepbl AAS BCEX
KPUTUYECKMU BaXKHbIX
KOMMOHEHTOB. To ecTb
KomnbioTep OyaeT paboTatb, HO
ero  PYHKUMOHAAbHOCTb  OyaeT
BECbMa OrpaHMYeHa.

10/11/2021 10:33 AM @



Hukndpoposa AHHa AHapeeBHa rpynna 05-21

MTOT MO NPOAEAAHHOWM PABOTE

A pazobpana NoHsATUE ApaiBEPOB, UX Ha3Ha4YEHME U TUMbI. Y3HaA2 M pacCKa3aAa Kak
paboTaloT ApaliBepbl YCTPOMCTB, KAKUMU GYHKLUMAMU OHM ODBOAaAaIOT. Y3HaAa Npo
MOAXOA K MOCTPOEHUIO U MHTErpaLmIo, MPO CYLLECTBOBAaHME BUPTYaAbHbIX APalBEPOB.
Takxe AAA KaKMX YCTPOMCTB OHM NMpeAHa3HayYeHbl U 06A3aTEABHO AU UX YCTaHABAMBATb.




CMNACHUBO 3A BHUMAHUE



