Alexander Trushkin - 4Z5LV, 01/2012

[Ilpuemuuk AFEDRI SDR-Net - kpaTkoe
PYKOBOJZCTBO I10JIb30BaTeEJI.

1. O6mue cBegenusi o npueMmHruke AFEDRI SDR-Net.

Ha pucyHke Figure 1. JaHo 13o6paxkeHne npnemHnka AFEDRI SDR-Net, Ha KOTOpoM TaKKe
OTMeYeHbl BCe BHEWHWe pPasbembl U MHAMKATOPHbIE CBETOAMOAbl U HUXKe NPMBOAMUTCA
KpaTKoe onucaHme AaHHbIX QYHKUNOHANbHbBIX 3/1EMEHTOB.

Elue led LD1
I/Q data stream
transfer indication

Eed led LD
+5VDC Power
indicator

USB connector

RF input
connector

External power

supply
+7.5V/+15V

LAN (Network)
Connector

Figure 1 Npuemuuk AFEDRI SDR-Net
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1.1 Pasvem JP1(RF Input connector) — ato RF pasbem, SMA Tuna, npegHasHayeHHbI And
NOAKNOUYEHUS aHTEHHbI UK Nto6oro Apyroro UCTOYHMKA pPaano curHana (He bonee
13dbm).

1.2 Pasvem J10 (USB connector) — npeaHasHauyeH 419 NoaKAtoueHus kabens USB (Tuna
mMiniUSB-B). ChykuT ana noaaum HanpsaxKeHMa NuTaHna +5B, a TakxKe nepeaaym AaHHbIX
n ynpasnexHus npuemHnkom AFEDRI SDR-Net, B cnyyae Korga npuemMHuK paboTaeT B
pexnme USB coeguHeHMA, MU TONbKO ANA NOJAYN  HaANPAXKeHuA nNuTaHma +5B, B
cnyyae Korga AFEDRI SDR-Net paboTaet B cetesom (Network) pexkume. Cxemy
noakAtoueHua pasbema USB cmoTpute Ha pucyHke Figure.2

Table 6-2. USB Series “mini-B” Connector Termination Assigninent

Contact Sianal Name Tvpic_aIWirinq
Number =k ds Al Assignment
1 VBUS Red
2 D- White
3 D+ Green
4 1D not connected
5 GND Black
Shell Shield Drain Wire

Figure 2 Mini-B USB connector pinout
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1.3 Pasvem J8 (External Power Supply +7.5V/+15V) — npeaHasHauyeH AnA NOAKNOYEHMUA
NPUEMHMKA K BHELUHEMY UCTOYHMKY NUTAHUA. UCTOYHUK AONXKEH NPON3BOANTD
NOCTOAHHOE HanpAXeHue B npeaenax ot +7.5B oo +15B. B kavecTBe BHelwwHero
pa3bema PeKoMeHAyeTcA UCMO/b30BaThb Tak HasbiBaembli (2.5mMmX5.5mm DC power
Plug). laHHbIM pa3sbem MOXKET ObITb UCNOJIb30BaH A/1A NOAaYM HaNPsAXKEHUA NUTaHUA Ha
SDR, Korga npuemHuK pabotaet B ceteBom (Network) perkume. Cxemy nogkntoyeHus
BHELUHEro UCTOYHMKA NMUTAHUA CMOTPUTE Ha pUcyHKe Figure.3

DC POWER PLUG

1. pin - +7.5V/+15V DC {from power supply)

ﬁ,
@

2. pin - Ground (from power supply)

Figure 3 DC power plug pinout

BHMMaHMe, TaK KaK 415 CHUXKEHUA Harpesa NpMeMHUKA A5t paboTbl OT BHELLHEro
WCTOYHMKA NUTaHMUA, NOAABAaEMOr0 Yepes pasbem J8, MpMMeHAETCA TaK Ha3blBaeMblit
UMNYNbCHbIN 610K NuTaHKuA (switched power supply), To BO3MOXHO Hanuumne
[OMNOMHUTENbHBIX NOMEX Ha YacToTax 930KrL, M ee rapMOHUMKax (4acToTa paboTbl
BCTPOEHHOrO MMMY/bCHOFO cTabununsaTopa HanpsaxKeHus). Ecnm TpebyeTtca nsberatb
[AHHbBIX NOMEX, TO NONb30BaTe /b MOXKET NOAABATb NMUTAaHME Ha NMPUEMHMK NOAb3YACH
pasbemom USB —J10, nogasan xopoLwo oTGMUAbTPOBaHHOE U cTabnansnpoBaHHoe
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Hanps»eHue +5B Ha HOXKKY 1, 1 06WMit NPoBOA NUTAHUA Ha HOXKY 5. CMOTpuUTe
Figure.2

1.4 Pa3zvem J9 — cTaHAapPTHbIN ceTeBOI pasbem (J45 Ethernet Network connector),
nocpeacTBOM AaHHOIO CETEBOro CoOeAMHEHNA NOAAEPXKMBAETCA CKOPOCTb Nepeaayn
AaHHbIX 40 100m6buT/cex.

Ona nogknioueHmnsa AFEDRI SDR-Net cnegyeT npumeHATb cheaytowme TUnbl CeTeBbIX
Kabeneit:

* 1N NOAKAIOYEHMA K CEeTEeBOMY payTepy, Xaby uam cemtuy (router, hub, switch)
NPUMEHAETCA TaK Ha3blBaeMblll ceTeBol npAMon Kabenb (Straight cable),
cmoTpuTe pucyHok Figure.4

[na nofKNoYeHMA HeNocpeaCTBEHHO K CETEBOMY Pa3beMy NePCOHANbHOIoO
KOMMbloTepa NPUMEHSAETCA TaK Ha3blBaeMblit ceTeBOM Kpocc-Kabenb (crossover
cable), cmoTtpuTe pucyHok Figure.4

EIA/TIA T568B Straight Through Diagram

1 I s 1
2 2
3 3
4 4
5 m 5
6 mm I 6
7 I s 7
8 8
EIA/TIA T568B Crossover Diagram
1 = 1
2 2
3 mm 3
4 mm 4
5 mmm 5
6 I 6
7 I 7
8 mm 8

Figure 4 Network cables diagrams (Crossover and Straight)
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BHumaHue!!ll Mpu paboTe ¢ UCcnoib30BaHNMEM CETEBOro MHTepdeica, ceTeBol Kabenb
coeguHatowmin AFEDRI SDR-Net ¢ nepcoHanbHbIM KOMMNbIOTEPOM (MM payTepom 1 T.n.)
O0/IKeH ObITb NoAKAOYEH ¢ 060MX CTOPOH, HA MOMEHT NOAaYM NMUTAHMA Ha LLenu
npuemMHuka (T.e. Ao noaknoveHma USB Kabena nam BHeWHEero UCTOYHMKA NUTaHusA).

B NpoTMBHOM Cny4ae, ceTeBoi MHTepdeic NpueMHMKa He byaeT MHuumannsmposaH!!!
Mpu paboTe TonbKo Yepes USB — nogKntoueHne ceTeBoro Kabena HeobA3aTeNbHO.

1.5 csetoguop LD1 (rony6oit nnu 3eneHblit) — CAYKUT 418 UHAMKALUK UCTIPABHOW PaboTsl
mukpocxembl front-end npnemuumka AFEDRI SDR-Net, n pyHKLUMOHUpPOBaAHMA BCero
KaHana nepegauu |/Q notoKka gaHHbIX. MpK OTCYTCTBUM KaKUX-1MB0 Npobaem AaHHbIX
CBETOAMOS, AO/MKEH NOCTOAHHO MUraTb. OTCYTCTBME MUTAHUA CBETOAMOAA, T.€.
CBETOAMOA, MOCTOAHHO BKAOYEH MM BbIKNKOYEH — YKA3bIBAOT Ha HemMcnpasHOCTb. C
c/y4yae BOSHUKHOBEHWA HEMCNPABHOCTM PEKOMEHAYETCA OCYLWeCcTBUTb NpoLueaypy
«CcHpPOC», BbIK/AOYMB @ 3aTEM BKIKOYMB 3aHOBO MMUTAHME NOCTYNAtOLEE HA NPUEMHMUK.
Ecnu nuTaHue ocywecteasetca yepes USB Kabenb, HYXKHO OTK/AOUNTb Kabenb oT
KomMmnbtoTepa (6710Kka NUTaHMA), a 3aTeM 3aHOBO NOAK/OYUTL ero. Ta ke camasn
npoueaypa Npon3BoAUTCA B Cyvae noakatoveHma SDR K BHELWHEMY UCTOYHMKY MUTAHUA
(pa3zbem J8).

B TeueHnM HeCKONbKNX CeEKYHA, cpa3y nocne nogkntodeHna AFEDRI SDR-Net K nuTaHuio
(nnn nuHnKn USB), muranune ceetogmoga LD1 oTcyTCTBYeT — 3TO HOpMaibHOE ABNEHUE,
€C/IN NPUEMHUK UCrpaBeH CBETOANOA HAaYHET MUraTb, MOCAe OKOHYaHMA npouecca
MHUUManm3aummn SDR, Korga NnpuemMHUK 3aBepLUMT NPOBEPKY BCTPOEHHOM 3N1eKTPOHUKMU
W NOAKNOUYEHHbIX MHTepdeiicos cBasm (USB u ceTesoro).

BHumaHwue!!ll Cnegyet nsberatb 3anycka ntob6oro nporpammHoro obecnevyenus (Linrad,
SDR-Radio, Winrad, HDSDR, WRPIlus), pabotatouwero c AFEDRI SDR-Net, f0 3aBepLieHus
MHULMANM3ALMM NPUEMHUKA, T.€. NOA0XAATb, HECKOIbKO CeKyHA, [0 TOro MOMEHTa
noka ronyboun ceetogmon LD1 HayHeT muraTb!!!
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1.6

1.7

Ceetogmog LD3 (3KenTblit) — cnyKuT A4Na MHAMKALMN OKOHYaHMSA npoLecca
MHUUMaNM3aumMmnm mmkpocxemsl front-end n ogHoBpeMeHHO Kak MHANKATOP Neperpyskm
BxogHoro ALLM (ADC). Ecam front-end 6b1a ycnewHo MHMLMANM3MPOBAH M YPOBEHb
BXOAHOTO CUIHaNa HUXKe nopora neperpysku sxogHoro ALM, To *KenTblit cBeTOoAMOA,
6yneT NOCTOAHHO BKAtOYEH. B ciyyae Koraa ypoBeHb BXOAHOIO cMrHana 6an3oK K
nopory neperpysku — *KenTtbiit ceetoamnos LD3 6yaet muraTb , B JaHHOM C/ly4ae CKopee
BCero notpebyercs yMeHbLUUTb ycuneHue KaHana npnema (RF Gain uau FE gain). Ons
60n1e NnoApPo6HOro onNucaHMUA PeryiMpoBOK YCUIEeHUA CMOTpUTe «KpaTKoe onucaHune
nporpammsl SDR network Control Box».

Ceetoamon LD5 (KpacHblit) — AaHHbIA MHAMKATOP NOAK/MOUYEH K HAaNPAXKEHUIO NUTaHMA
+5B, noctynatouiemy ot iMHUM USB nam oT MMNynbCHOro cTabunmsatopa HanpsaxeHus,
NOAKNOYEHHOTO K BHELUHEMY UCTOYHUKY NUTaHMA (pasbem J8).

2 Ocoo6enHoctu pa6oTsl AFEDRI SDR-Net ¢ pa3/inyHbIMUA
porpaMmMaMu

2.1

Ar SDR Network Control Box (v.008b)

SDR Control Command shell Mekwok About

Pabota c nporpammamu Linrad u SDR-Radio uepes ceTeBoi MHTepdeinc

Mo ymonyaHuto AFEDRI SDR-net nmeeT ceTeBble NapameTpbl, KOTOPble NOKa3aHbl Ha
pucyHke Figure.5

SDR IP Address Destination IP Address
192.168.0.5 192.168.0.1

SDR IP Mask Destination Port
255.255,255.0 50000

v
Gateway IP Address Enabife Network Interface

192.165.0.1

[ Edit Metowork Parameters

Save Network Parameters

Received UDP Packets

— Network Sample Rate
Il
| [ ‘ 500000

UDP Packets errors Start Y0P Stream

Figure 5 CeTteBble napameTpbl npuemHuKka AFEDRI SDR-Net no ymonuaHuio.
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Monb30BaTe/Ib MOXET YCTaHOBUTb UX MO CBOEMY XeNaHWUIO0 AN COrNacHO KoHdUrypaumm
NIOKaNbHOM ceTwn.

Ona pabotbl npuemHuka AFEDRI SDR-Net ncnonb3ytoLiero ceteBon UHTEpPeENnc ¢
nporpammamu Linrad n SDR-Radio He TpebyeTca HUKAKOro AOMNOAHUTENIbHOIO
nporpammHoro obecnevyeHma nam naarnHa. [JoctaTo4HO OTKOHPUIYypMpPOBaTL
BblLUEHA3BaHHble Nporpammbl a4na paboTbl ¢ npnemHnkom SDR-IP, yctaHoBUB B
napameTpax IP npuemHuMKa To e 3HauyeHUne, YTo bbino npmuceoeHo paHee AFEDRI SDR-Net.

Tak Kak npuemHuK SDR-IP nmeet 4-x cTyneH4YaTyto peryiMpoBKy ocnabneHusa curHana
(0db, -10db, -20dB, -30db), a AFEDRI SDR-Net umeet 16 cTyneHei peryampoBKu
ycuneHnua B npegenax ot -10db ao 35db ¢ warom 3db, To ans ocyuwecreneHmsa 6onee
KOppeKTHoM amynaumm npotokona SDR-IP, B npnemHumke AFEDRI SDR-Net ncnonb3syetcs
cnepytowan Tabanua COOTBETCTBUA 3HAYEHWNI ocnabaeHms/ycnuneHms:

SDR-Radio, Linrad Attenuation, dB AFEDRI SDR-Net RF gain, db
0 29

-10 14

-20 -1

-30 -10

Ecnu aTo noTpebyeTca B byaywem, B 6yaywmx sepcma npownskn AFEDRI SDR-Net
BO3MOMKHa peannsauuns Tabanubl nepekognmpoBaHuna ocnabneHna/ycnneHmna npuemHmKa
Ha 3HAYEHWUA KOTOPble NPOrPaMMMUPYOTCA HEMNOCPEACTBEHHO CAMMM Nob3oBaTenem. B
HacTosLee BPemMs AaHHbIe NapaMeTpbl «¥KeCTKO» 3aZaHbl B MPOrpaMme NpoLLnBKU
NPUEMHUKA, 6e3 BO3MOXKHOCTU UX HACTPOMKW.

3 OOHOBJIeHMe NPOIIUBKHU npoueccopa (firmware) B
npueMHuKke AFEDRI SDR-Net

3.1 [na obHoBAEeHUA NpowmBKM npoueccopa (firmware) B npuemHnke AFEDRI SDR-Net
ncnonbsyetca ceteBon MHTepdenc. ObHoBNAEHME NpoM3BOANTCA C Nomolbio TFTP
NpoToKo/a. B KauecTBe yTMAUTLI KOTOpaA NOMOraeT NpoBeAeHNA npoLecca
06HOBNEHUSA, MOTYy MOpeKoMeHA0BaTb nporpammy tftpd32.exe, KOTopyt MOXKHO
CKa4yaTb MO CAeAyloLemMy agpecy:

http://tftpd32.jounin.net/tftpd32 download.html
7
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CKopee BCEro CyLecTByeT HEMaNoe KOJIMYECTBO a/ibTePHATUBHbIX YTUAMUT, KOTOPble
CNpaBATCA C AaHHOW 3a4a4vei, HO A1A ONMCcaHMA npoLuecca 06HOBNEHUA NPOLWKBKM bByay
NoAb30BaTbCA AAaHHON YTUAUTOMN.

Y106b1 BBECTM NpueMHuK AFEDRI SDR-Net B perknum 06HOBAEHMA NPOLWMNBKU, HYHKHO
BbINOJIHUTL CAEAYIOLLYIO NOC/eA0BaATENbHOCTD AEUCTBUIA:
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3.1.1. YcTaHOBUTb NEPEMBbIYKY MeX Ay KOHTakTamun Homep 5 1 6 JTAG pasbema P1
(cmoTpuTe pucyHoK Figure.6) Ecamn ycTaHOBAEHA TO/IbKO NEePEMbIYKA MeXay
KOHTaKTamMu 5 1 6, TO NpMeMHWK B pexxnme 0b6HOBAEHUA NPOLWNBKK ByaeT umeTb IP
agpec «no ymonvaHuto» 192.168.0.8.

Ecnv ke Nonb30BaTeNb KenaeT Npon3BecTv 06HOBAEHME NOb3YACh TEM e aApecom,
KOTOPbIN MCnosib3yeTca Ans noscegHeBHOM paboTbl SDR, HYXXHO AOMNONHUTENBHO
YCTaHOBUTb NEPEMbIYKY MeXAY KOHTaKTamu 7 1 8 TOro e pasbema

BHumaHue!!! aToT agpec gonKeH 6biTb 0683aTeNbHO, NPeaBapPUTE/IbHO 3aNUCaH BO
BHyTpeHHM EEPROM npuemHuKa c nomouubio nporpammbl SDR Network Control

Box!!!,

Put here additional jumper to Put here junper to enter
use cutom IP address boot mode

..

Figure 6 YcTaHOBKa nepembluku ans nepeknioueHus AFEDRI SDR-Net B peXxum o6HOBAEHUA NPOLINBKU
npoueccopa (firmware)

3.1.2. MNocne ycTaHOBKM HEO6X0AMMOM NepemMblvKM (Nepembluek), TpebyeTca coeguHUTb
ceTeBbIM Kabenem NpPUeHUK 1 NepcoHasbHbIN KOMMbIOTEP (payTep U T.M.), TOJbKO
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nocne aToro nogatb nutaHne Ha AFEDRI SDR-Net (OT BHelLIHero MCTOYHMKA NUTaHMA
nnum nocpeacrtsom USB kabens)

3.1.3. [doxkpaTbcA OKOHYaHWUSA 3arpy3kun nporpammy obHoBneHus npolwmneku (boot loader) B
NpUeMHMKe, NPU3HAKOM YAAUYHOro NEPEKOUYEHUA B PEXKMM OOHOBIEHNA NPOLUMBKM

ABNAOTCA ABa 0A4HOBPEMEHHO FrOpALLMNX CBETOAMOAA KPACHbIA U CUHUIA (KenTbil
[0JIKeH bbITb noratueH).

3.1.4. Craptyem ytuamuTy tftpd32.exe, Konua skpaHa yTMAUTLI NOC/E 3arpy3KM NOKasaHa Ha
pucyHKe Figure.7 (c KOMMEHTapuAMM 0 HEOBXOAUMbIX OEeNCTBUAX NOIb30BaTENSA)

" Tftpd32 by Ph. Jounin M=E3
Current Direchary |D:'\P‘ru:ugrams'xTFTF'D32 ﬂ Browze

Server interface |223_|:|_|:|_1 j Shiows Dir

Tftp Client l Suzlog server] L-I:iviim_e‘r_],_-— Put here IP

Host [192.166.0.8 pot | ddress of SDR
LocalFile | _

Femate File | Tj

g!;:k Default ~ Press this button to

choose hin file

Ahout Settingz | Help

Figure 7 YTunura tftpd32 cpasy nocne 3arpysku (KpacHbIM LLBETOM BbigeNeHbl KOMMEHTapum
aBsTopa)

Mocne nepBoro 3anycKka yTuauTbl NOHAZ006MTCA NepekntoUnTb MepekntounTb AaHHYO
YTUNUTY B PEKMUM KAMEHTa TONIbKO, HaXKaB KHOMKY Settings (cmoTpuTe pucyHok Figure.8)
B okHe KnneHTa TFTP ycTtaHoBuTh IP agpec npnemHumKa

10
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= Tftpd32: Settings

Curl GLOBAL | TFTP | DHCFP | SvSLOG |
Ser

Vipars GIAEOK ¢ OILEIIL
Thtg

?WTFTP Server
Ha TFTP Server

Lod | ™ TFTP Client
[~ SNTF server
v Spslog Server
Siz I~ DHCP Server
I~ DNS Server

‘ ¥ Enable IPvE

ak I Drefault | Help | Cancel

Figure 8 YTunura tftpd32, saknagka Settings

3.1.5. HaxkaTb KHOMKY pAAOM C TEKCTOBbIM OKHOM «Local File» 1 Bbibpatb dpaiin

coepKallmii HOBYIO NPOLLMBKY (MMetoLw Ml pacwmpeHmne .bin). CMOTpUTe pUCYHOK
Figure.9

Local File ID:\SW\AHM\AFEDHI_SDH_ =
Remote File I

Block =

Cine !Default l

Get | Put | Ereakl

®

Choose here prober .bin file

’) with firtoware

®

My Computer
Seltings

*.. Titpd32 by Ph. Jounin - [BlX] - select file @S
Current Directory ID:\Programs\TFTPD32 J Browse Look in: I@ Exe LI - =k B
Server ntertace [223.0.0.1 | Shaw Dir _._2_ ] afedri_sdr.out
[ 2 .
Tftp Client | Syslog server | Log viewer | aFEd”—SdV'S"'“
p— My Recent | & AFEDRI_SDR_Met.bin
Host |192.188 0.8 Part Daocuments

&

My Network Files of type: I
Flaces

[ Open as read-only

File name: t"-.FEDFI SDR_Met bin| Ll Open I
j Cancel |

Figure 9 Ytunura tftpd32, guanor Bbi6opa ¢aitna npownskmu

11
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3.1.6. Mocne Bbibopa daitna NPOLLMBKM, HaXKaTb KHOMKY «Put». Ecnu Bce npeanayuime
[encTBus 6b1an BbINOIHEHBI MPABUAbHO, TO NOCAE Nay3bl B HECKOIbKO CEKYHZ, *KeNTbli
CBETOAMOA NPUEMHMKA HAUHET MMUraTb — 3TO YKa3bIBaeT Ha TO, YTO MPOUCXOAMUT
ycnewHbI npouecc npowmnsku Flash namsatu npoueccopa. Mo oKoHYaHMK NpoLuecca

NoAb30BaTe/Ib yBUAUT OKHO C COOBLLEHNeM O pesynbTaTax npouecca o6HoBAEHMS
(cmoTpuTe pucyHok Figure.10)

D by Ph. Jounin

Current Directory |D:\ProgramsiTFTPD 32

ﬂ Browse
Server interface |223_|:|_|:|_1 ﬂ Shoaw Dir

Tftp Client
Huost
Laocal Filg 3 132 blacks transferred in 7 seconds
B \1‘) 0 block retransmitked

emote MDS: 193d60ee6 7 Fe3ac0f4ddFeafShobass
B!u:u:k
o

Ahout Settingz Help

Figure 10 YTunura tftpd32, coobweHune o 3aBepLieHMU Npouecca 06HOBEHUA NPOLUNBKU

3.1.7. Ecnv npouecc 06HOBNEHMA 3aBEPLUEH YCMELHO, HY»KHO ybpaTb BCe YCTaHOB/EHHbIE
paHee nepembl4KKM Ha pa3beme P1l, n nepesarpysutb NPUEMHUK.

3.1.8. Homep Bepcuun npomnsku (firmware), MO>KHO NPOBEPMTL C MOMOLLLLIO Nporpammbl SDR
Network Control Box, nepeiias Ha 3aknagky “About”.

12



Alexander Trushkin - 4Z5LV, 01/2012

4 USB noak/jiroueHue 1 0CO6€HHOCTH CMEHbI YaCTOThI
BbIOOPKHU CUTHAJIA oA ynpasjieHueM Windows 7

Mpu ncnonososaHnm AFEDRI SDR-Net noakntoueHHOM ¢ ncnosb3oBaHnem USB coeanHeHmA
COBMECTHO C KOMMbIOTEPOM HA KOTOPOM YCTaHOBAEHA onepaLMoHHaa cuctema Windows 7, B
CNy4Yae Korga YyactoTa BbIDOPKM CMrHana B NpuemHuke bblna M3MmeHeHa, NPU HaxKaTUn KHOMKK
“Start” moxkeT nosasuTcA coobuieHne ob owmnbke npnseseHHoe Ha pucyHke Figure 11.

-142.3 dB
593,790 Hz

TR e EESE - Y TP L SR VSR BN Ry s

P — |

LOE nnnn COD l:l:"

Tune DODDD.G42.500D

Start [F21

Minimize [F3]

= - m i Waterfall (KNI Row 2.9 1z EEERA Avo
R Y —— A — S PECTrUN *E— 700 S— Spee

Figure 11 CoobuieHue 06 owmnbKe.

Ons ycnewHol pabotbl AFEDRI SDR-Net ¢ HOBOM YacToToM BbIGOPKM, BO3HMKAET HEOBXOANMMOCTb
YKa3aTb OnepaumnoHHON cMcTeme, YTO 3BYKOBOI ApanBep A0MXKEH UCNO/Ib30BaTb HOBOE 3HAYeHMe, Kak
3HauYeHMe «No YMONYaHMIO». 10 3TOro HYXKHO BbIMONHWUTL CAeaytolne AeUCTBUA:

e HakaB KHOMKyY «[ycK» 3anycTUTb anninKaumio «MaHenb ynpaBaeHuUsa»

® B okHe «[aHenun YnpasneHua» BblbpaTb meHto «O6opynoBaHMe U 3BYK» CM. PUCYHOK
Figure 12.

® B okHe «O6opyaoBaHMe 1 3BYK» BblbpaTb MeHIo «3BYK» CM. pUcyHoK Figure 13.

13
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® B OTKpbIBLUEMCA OKHE «3BYK» NEpPeNTN Ha 3aKNaLKY «3anucb», BbIGpaTb YCTPONCTBO
BBOAA KOTOpoe cooTBeTcTByeT NnpnemHuKy AFEDRI SDR-Net 1 Ha)KaTb KHOMNKY
«CBomncTBa» cm. pucyHok Figure 14.

® B OTKpbiBLIEMCA OKHE «CBOMCTBA: ...» HaXKaTb KHOMKY «[10 YMO4YaHMIO», CM. PUCYHOK
Figure 15.

&4 » TMaHens ynpaeneHua »

HaCTpOI“'IKa NnapaMeTpoB KOMNbLHOTEpa MpocmoTp:  Kateropua =

YueTHble 3anNncK NoAb3oBaTencid 1

CEMENH...

r{’;’f‘ [oBaeneHue 1 yAaneHWe yUETHbIX 3anncei
noNE30BaTENENR

'E;'\' YcTaHoBKa pOANMTENBCKOrS KOHTPONA ANA
BCEX NOMb30BATENEH

|g| Cwctema v Be3onacHocTb

I ,3 MpoBepka cOCTOAHMA KOMMBIOTEPA
- ApPXMBMPOBAHKME AZHHBIX KOMMEBIOTERA
Mownck 1 WCNpasnedHne !'IFC6J'IEM

CeTb v MiHTEpHET
@. anCMCTp COCTOAHWA CETU KU 33434

Bribop napamMeTpos AoMallHeR rpynnel u
oBLero A0CTYNE K A3HHBIM

OdopmaeHre U NePCoHanM3aLUmna
zmenerne Temel

Mzmenenne doHa pabouero ctona

./ ObopyaoBaHue 1 3ByK
o

“ Hactpoiika paspeiuenna skpana
% MpocmoTp ycTpoidcTs n NpUHTEpOE
| [NobasneHue ycTpodcTea

Yacel, A3bIK U pPervoH
CreHa packiagku KNasnatypel Wi 4pyri
cnocoBoe BBOA3

E—%# Mporpammb

"y -
|C~ “ ¥aanenne nporpamns WMzmeneHne AsbiKa MHTepdeiica

CﬂeLl,MaJ'thblE.‘ BO3MOXHOCTH
Pexkomengyemere Windows napamerpol

BridpaTe Heo0X0MHME LT
IIVEET MeHI

OnTumuzsaums nzobpaskeHns Ha 3KpaHe

Figure 12 OkHo «[laHenb ynpaBaeHUA»
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e |-

‘: ““ % » Mamens ynpaenenua » OBopyacEaHue u 3ByK b m - _

MaHens ynpaeneHma -

e e YcTpocTBa M NpUHTEpDI

JoBasneHue ycrpodcTea YcTaHoBKa NpUHTEDa Mebiws @,ﬂ,m CMETYED YCTROWCTE

CucTema 1 GE30NacCHOCTE
ABTO3anycK

HacTpoiika napameTpos No yMONYaHWUKD ANS HOCUTENEA win yoTpoiicTe
Obopygosanme n SBYK ABTOMATUHECKO € BOCMIPOM3BEAEHNE KOMMAKT-JMCKOB WK 4PYTHX HoCHTEne

CeTb 1 VIHTepHEeT

Mporpammel

YuetHele zanucu

noAL30BaTENEA M CEMERHARA

GesonacHoCTE

L JNeKTponMTaHMe

nepcoHanMsaLna smenenne napametpos sHeprocGepeseHna HacTpoiika dyHKUMA KHONOK NUTaHWA
3anpoc Napona NpW BLIXOAE M3 CMIALLLEND pEKnMa HacTpolika nepexoaa B cRAWMI pesxum

Yackl, A3LIK 1 PEFMOH
Buifop nnana 3nekTponnTaHna

CrneynankeHele BOZMO:
Skpan
zmeHeHNE pasMepoB TEKCTE M APYTHMX SAEMEHTOR HacTpoiika paspeluenna akpaHa
MoaknoYeHne K BHELUHEMY ANCTNED
MzBaeneHme oT MEPUAHNA MOHWUTOPA (YacToTa cBHOBNEHNA)

BLIGPATE MeHI0 3BYK > MNaHens ynpasnedmna NVIDIA

[wcneTtuep Realtek HD

Figure 13 OKHo «laHenb ynpasneHua» -> «060opyaoBaHUE U 3BYK»

|Boc|1:ou3ae,ueme| 3anucs |3.E|w|CE|g3h|

BHIGEpUTE YCTPOMCTED 3anuvcK, napa T KOTOpOro FgOKHO
HBMEEHTb:y 3 r ﬁh%gllfl'l'hp}l@!l] X0IImvine

] =

Mukpodon
Realtek High Definition Audia
He nogknwoyeHo

NuH. Bxog
* Realtek High Definition Audio
@ He nogknwodeHo

HacrpowTe |I'Io ¥MOAHAHKN D |V| | CeolicTEa |

OK I [ OTmMeHa ] | MpyMEHMTE |

Figure 14 OKHO «3BYK»
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| Ofwme I Mpocnywats I YpoBHM | [oNoAHATENEHD

DOPMAET N0 YMOAYAH MWD

BriBepuTe PaspAAHOCTE M YACTOTY AMCKPETHZALMKM 407
MCMNONEZ0EIHMA B 0B LWEM PEXNME,

2 kanan, 16 i, 250000 Ny

MoHONOABHEIA DexKM

PAZpeWnTE NPUAOKEHWAM WCNOALIOEATE )!'CI'pOﬁCI’BO Bi
MOHOMNONBHOM PesME

MNpefocTagnTe NPWORPWTET NPUACKEHWAM MOHONONEHOTO
pPEXMa

Ha®aTE 3TY KHOIIKY

I_ 0K ][ OTMeHa ] I'Ipnﬂemm:».

Figure 15 OKHO «CBOWMCTBa: ...», ANA YCTAaHOBKMU cBoicTB AFEDRI SDR-Net
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