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BBenenune

Lenp yueOHOI 03HAKOMUTENbHON NpakTuku: [loaroroBka k Oymymied mpodeccuoHaTbHON
JeSITEILHOCTH MOCPEICTBOM 3HAKOMCTBA C €€ OCHOBaMH, YIJIyOJICHHsSI TEOPETHMUYECKHX 3HAHUHU U
IpUOOpETEHUs MPAKTHUECKOTO OIbITA B PELICHUN PeaJIbHBIX 3a/1a4.

3anaun npaktuku: GopMUpOBaHHE y CTYJCHTOB CIEAYIOIINX HAaBBIKOB:

-COopka 1 3IEeKTPOMOHTAX 000PYIOBAHHUS.

-AHanM3 DJIEKTPUYECKUX CXeM B HH()OKOMMYHHMKAIIMOHHOHM, TEIEKOMMYHHKAIIMOHHOMH,
3JIEKTPOHHOU U paIn03JIEKTPOHHON TEXHUKE.

-Hcnonp3oBaHue 371EKTPOM3MEPUTENBHBIX U PAJMON3MEPUTENIBHBIX TPHOOPOB.

-BpIsiBII€HNE HEUCIIPABHOCTEN IIyTEM BU3YAJIIbBHOTO OCMOTpA.

-JlnarsocTruka HEMCIPABHOCTEN ¢ IPUMEHEHUEM IIPOCTBIX U3MEPUTEIBHBIX UHCTPYMEHTOB.

-CocTaBiieHUE OTYETOB O BBINOJIHEHHOH padoTe.

Pesynprar npaktuku: CTyAeHT JODKEH MPOAEMOHCTPUPOBATH IMPHOOPETEHHBIE 3HAHMUSA,

YMCHUA U HABBIKU B COOTBETCTBUU C 3aIlNIAaHUPOBAHHBIMHA PE3YyJIbTaTaMU O6y‘ICHI/I$I.



1 BeinonHeHne 3agaHun Ha nabopatopHom cteHae NI ELVIS I

1.1 NayyeHune dyHKumoHanbHbIx 6nokoB NI Elvis Emona DATEX.

3apaHue 1. Mogynb npeobpasoBaTens peyeBbix curHanos (Speech)

ColbepeM cxemy M TOAKIIOYMM PeoOpa3oBaTeb PEYEBbIX CUTHATIOB. (PUCYHOK 1).

Pucynok 1—- IToakmodeH MOAyNb pedeBbIx curHamos(Speech)

5
& Oscilloscope - NI ELVISmx [E=mE—|
= ]|| BasicSettings | Advanced Settings
Source Source e
SCOPE CHO =] SCOPE CH 1 (=]
[¥]Enabled [T]Enabled
Probe Coupling Probe Coupiing
w[v] D [+] wle] ¢ []
Scale vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
) @@ @
e 0fs v [+ 0ls
Time/Div Type
Immediate []
2ms [v|
Acquisition Mode
S - Run Continuously [+]
Display Measurements aph Controls Run Stop Print  Log Help
[ cursors On =~ McHo cHt Prﬁg’:ﬁ Autoscale | E] = ||| B

Pucynok 2 — ITokazanus ocrpurorpada ¢ moayiaem Speech

3apaHue 2. Moaynb yeunutena (Amplifier)

Bo BTrOpoMm 3a/1aHnu OblTa cOOpaHa cXxema ¢ aMIUTUTYIHBIM YCUIIUTEIeM (PUCYHOK 3).
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Pucynoxk 3 — logxirouen moayns yemnenus(Amplifier)
Koaddumument ycunenus, peryiupyeMbiii HOBOPOTHBIM MEPEKITIoUaTeNieM, ObLT YCTAHOBIICH B

MOJIOKEHUE TPUMEPHO paBHOE 1/3 OT MOTHOM MIKaIbl (PUCYHOK 4).

& Oscilloscope - NI ELVISmx e
Pl —
[5]| sasicsettings | Advanced settings
Channel 0 Setting channel 15ettngs [l
Source Source
SCOPE CH O [+] SCOPE CH 1 [+]
[7]Enabled [ZIEnabled
Probe Coupling Probe Coupling
, wE] ¢ [5] w5
| Scale Vertical cale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
500mV [] [ 500mV [] 0%
| .
Time/Div Type
Inmediate []
b =
\‘) =
100us [v]
Device Acquisition Mode
Dev1 (NI ELVIS IT) [+] Run Continuously =]
s Settings Graph Controls Run Stop Print  Log Help
c1/CHO Graph [ﬁ
[ ol
[¥] Cursors On oo B Autoscale E ] |

Pucynok 4 — INokaszanus ocummiorpada ¢ moayiaem Amplifier (1/3 monHo# mikasbr)
PesynbraThl 3adukcupoBaHbl B Tabiuie 1.

Tabmuua 1 — Mi3smMepeHHbIe mapaMeTphl aMILTUTY L

Bxoanoe HanpsizkeHue

1,83 B

BbixoaHoe HanpsizkeHHne
581B

HOBOpOTHBIﬁ NEpCKIOYATCIIb ObLI YCTAHOBJICH B ITOJIOXKCHHUEC IPOTUB 4acoBOH CTPCJIKH. bruu cHoBa

HU3MCPCHBI aMIUIUTYIbl BXOAHOI'O U BBIXOAHOI'O CUTHAJIOB. P63YJ'H>TaTBI 3aHCCCHBI B Ta6J'II/II_[y 2.

Tabnuua 2 — M3mMepeHHbIe mapaMeTphl aMILTUTY L

BxoaHoe HanpsikeHHe

1,83 B

BpIxo1HOE HANpsIsKeHne

130B




Cxema ObL1a MOIEpHU3UpPOBaHa (PUCYHOK 5). 3aTeM, B pa3béM JIJIs HAYITHUKOB OBLTH TIOIKITFOYCHEI

na6opaTopHLIe HAaYIIHUKU U IIPOCITYIIUBAJICA CUTHAJIL.
-

Pucynok 5 — JlononHeHHast HaymHUKaMu cxema ¢ moayiiem Amplifier

3apaHue 3. Mogynb Adder (Cymmatop)
CHauana cobepeM cxeMy AJisl IPOBEPKH PabOThHl CyMMAaTopa B COOTBETCTBHU C HHCTPYKLIUEH

noco6ust (pucyHoK 6).

Pucynok 6 — Cxema ¢ OAKIFOYeHHBIM MoysieM Adder

W3meHeHune nonoxxeHus 3eMeHTa ynpasieHus G BIUsET Ha yCUIICHUE CUTHAA 10 BXOLy A

(perymsrop G usMeHsieT KO3hPHUIUESHT Mepelaud CyMMaTopa 1o 3ToMy Bxoay) (pHCyHOK 7).



&3 Oscilloscope - NI ELVISmx =] ) i
| BasicSettings | Advanced Settings | ‘
Sample Rate: 500,00 kSfs o
Source S’ourcer
SCOPE CH O (=] SCOPE CH 1 (=]
[#]Enabled ¥|Enabled
Probe Coupling Probe Coupling
ix[w] |AC (=] ix[v] |AC [=]
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
/ | /3 Iy
J J J J
v [v] 0} v [v] 0l
Time/Div Type e
Immediate [ ]
100us F
béwce Acquisition Mode
Dev1 (NI ELVIS IT) [+] Run Continuously [+]
Ay CIEASIE Ry g Run Stop Print  log Help
[ Cursors On WlcHo  [@cHt Pr(o;;;:':?es [Aumscaxe ‘ l B ‘ [ ] ‘ = ||| et l@ |
Pucynok 7 — Cxema ¢ moxysem Adder (Beixox A)
Tabmuua 3 — 3naueHne K03 PUIMEHTA YCUIICHUS HANIPSHKEHUS 110 BXOIY A
Bxoanoe BoixoaHoe Koy puuuent
HaPSKEHUue HaNpPsKEHUue YcuieHust
Maxkcumym 1,41B 0,8
Bxox A 1,78 B
MuHUMYM 50,71 mB 0,03

Hanee, ne tporas peryasrop G moxyns Adder, momensiem Bbixoq 2kHz SINE (cunyconma 2 xI'm)

Moyt Master Signals co Bxona Input A Ha Bxon Input B (pucynok 3.4).



3apaHue 4. Mogynb casura gasbl (Phase Shifter)
ITepecobepem cxemy miast paboTsl ¢ moayneM (pasoBpamarens (Phase Shifter) cormacao uHCTpYKIIHH

noco6us (pUCyHOK 8).

Pucynok 8 — Cxema ¢ mOAKIIFOYEHHBIM MoysieM Phase Shifter

o e |

3 Oscilloscope - NI ELVISmx
\ Basic Settings 1 Advanced Settings ‘ |
= LableW Sample Rate: 500,0 M s . A = U_'“‘
Source Source e
SCOPE CH 0 [+] SCOPE CH 1 (]
[¥]Enabled [¥|Enabled
Probe Coupling Probe Coupling
w5 s [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
J ) J )
L a =
500mV [ 0l 500mV [] 0ls
| Time/Div Type
Immediate [+ ]
[ Lo Source el {
J "
100us [v]
bévice Shtat Acquisition Mode
Dev1 (NI ELVIS IT) E] Run Continuously E‘
Disp TS e Run Stop Print  Log Help
[ cursors On [@cHo  [FlcHL 5 [Auinscale J { = i [ | J =

Pucynok 9 — Cxema ¢ mogynem Phase Shifter (caur ¢a3 — 0 rpagycoB)



1.2 V13yyeHne ynpaBnsieMoro MCTOMHMKA NOCTOSIHHOIO HanpsiheHus 1 6rnoka
hopMMpOBaHMSA aHANMOrOBbIX U MMMYIbCHbLIX KOriebaHui.

3apaHuve 1. Bnok ynpaBnsieMoro UCTO4HMKA NOCTOSIHHOIO HaMNpsiKeHUs

I[J'I}l pa6OTI>I C MOJIOKUTCJIBHBIM U OTPULATCIIbHBIM HAIIPSAKCHUEM ObLIa co6paHa cxXeMma C

ucnoib3oBanueM «Variable DC» (pucynok 1).

ﬁ{,’;",‘,’;‘(iﬁns‘ms

MULTIPLER CHANNEL
MODULE

s-Trainer 202 @

MASTER
SIGNALS

&
*EMONA Telecom,

FUNCTION ADDER
GENERATOR

SERIAL TO
PARALLEL

2,9930V DC

[ Manual

[ Manual
Voltage Voltage
\\\\\ml fhl,,

RIS
a8 iy,

Percent Full-Scale|

[ [4F [om] o | ) |
=Y Mode Banana Jack Connections
Auto [+] DMM
—» | |-com

o i,
S
,k. IS
oy
—
=
-
H
—
-
4
et
>
1
—_
x>
2

Acquisition Mode
Run Continuously E]

Help

Stop
o=

PI/IC}/HOK 2 — Ilokazanus MYJIBTUMETPA C MOJIOXKUTCIIbHBIM HAIIPS)KCHUEM
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Janee cxema Obuta M3MEHEHA JJIsl U3MEPESHUS OTPHUIIATEIILHOTO HANIPSHKEHUS (PUCYHOK 3)

TIONAL
"’/',,'ffrnumsurs

PPN

Coms-Trainer 200 @

8

i e

. 3
5
=
—
3

OIGITAL 1/0

CHANNEL PrasE
MODULE SHIFTER

SERIAL TO
PARALLEL

10

Pucynok 3 — Cxema as1st U3MEpeHHsl OTPUIIATEIbHOTO HANPSDKEHHS ¢ OAKIFOUeHHBIM MoysieM Variable DC

[ Manual
Voltage

sty
5 %,

£33 Variable Power Supplies < NI ELVIS.. s
Mk ST e .

-2,52V

Voltage

)
N 2
a i

-2,5221V DC

v=lyn [ A= [an [0 [4F |oos | | 2}

Banana Jack Connections

Mode
DMM

[=]

Auto

Acquisition Mode

-

(|
Run Stop
< (n)

@)

Run Continuously B I

Help

|

Pucynok 4 — Ilokazanus M

YJIABTUMETPA C OTPULATCIIbHBIM HAIIPSX)KCHUEM

Janee ObUT OJKITIOYEH TeHEPATOP QYHKIUH YTOOBI CHATH MOKa3aHMs CUTHaJa (PUCYHOK 5)

(3 Vanable Porer

Manaal

Veltage

=3 Digital Multimetar - NEELVISme

2,9929V DC

(] v [ [ [ [ 41 Jown] o [ )
Eanana Jack Connactons
oMM
iV
» ] -com

Acquieition Mode
Run Contivanssly  [w]
Stop e

[ = ]@J

[7]¥arual Mode

Pucynok 5 — Pe3gynbpTaT HacTpoiku

0,00 H4}v

Modudation Tyoe
sore ]

SgralRoute
Polutyang beerd |
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3apaHue 2. bnok oopmmpoBaHusa konebaHui
b HU3MEPCHBI aMIUTUTYJIbl W YaCTOTbl CUI'HAJIOB, INPCACTaBJICHHBIX B OJIOKE MacTepa

PR

CHUTHAJIOB PEeKMMaX M3MEPEHHS aMIUTATY Bl U CPETHEKBAAPATHIECKOTO 3HAUEHUS (PUCYHOK 7).

JT Iz

MULTPLER | Ty purse
CHanNEL | e
MODULE SHIFTER IR

OIGITAL 1/0
GENERATOR

P~

@
&
2
g

T 8
£
§
8
h
x
=
]
=
-
@

SEQUENCE
GENERATOR

SERIAL TO
PARALLEL

asic Settings | Advanced Settings |

[¥] cursors on

Source

c1/cHO

c2lcHo [+]

llScope Graph

o [ Gaph
o Properties

E “cHo

Sample Rate: =
Source
SCOPE CH 0O [=] SCOPE CH 1
] Enabled Enabled
Probe Coupling Probe Couplin,
ix[+] |DC = x[+] [DC
Scale Vertical Scale Verti
Volts/Div Position (Div) Volts/Div Position
) (I J
v 5 e v
Time Div Type e
Immediate [+]
>y .
sus [+
Device Acquisition Mode
Run Continuously

Dev1 (NI ELVIS II) [=]
v

Run Stoy
Autoscale ] = = p-*}

Print  Log

Pucynok 7 — I'apmonnueckuii curnan ¢ yacrotoit 100 kI

Hanee, Obu1a cocTaBiieHa TabIMIa CPAaBHEHUS 3HAYEHHUH, pacCUUTaHHBIX 1o dopmyne (T =

1/f) u u3MepeHHBIX ¢ moMoIIIbo ociriuiorpada (tabmuma 1).

Tabmuna 1 — CpaBHEeHHE U3MEPEHHBIX U PACUCTHBIX JIaHHBIX
T (M3mepennslii), mxc | f (M3mepennast), KI'n | T (Paccuuranubiii), Mmxc | f (Paccuntannas), k'
9,6 Mkc 99,999 kI'q 10 mMxc 100 k'

10,4 Mxc 99,972 kI'g 10 mxc 100 k'

120,8 mxc 8,333 xI'1; 121 mxc 8kl
476 MKC 2,083 k' 476 Mxc 2kl

476 MKc 2,083 k' 476 Mxc 2kl
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3apaHue 3. OyHKUMOHanNbHbIM reHepaTop
Hactponm dynknmonanbusiii renepatop B nosioxxenue FUNC OUT s mpoBenenust paboThI
M0 CPAaBHEHUIO YaCTOT.

2026

“EMONA Telecoms Traner

Q|| ve o .
SEQUENCE

( SumcTen, CORIAIOR

D R e N

Pucynok 8 — [logkitoueHue GpyHKIIMOHAIEHOTO TeHepaTopa

| Oscilloscope - NI ELVISmx.
— ]| Basic Settings | Advanced Settings
&2 LabVIEW Sample Rate: 125,00 kS/s D

Source

SCOPE CH O [+]
- -
[#]Enabled HFundionGenerator-NIELVlSymg- 2
Probe Coupling _—
51
abVIEW
Scale Vertical 100,0240 HZ
Volts/Div Position (Div)
& l com et
-j Frequency Amplitude DC Offset
J i
N : a \
7 x — | v S - N
200mV [v] 0} — o "4 i o .
1,00 |44 vpp 0,00 |4 v
Timebase Trigge = 4 S
nr 200m 5M Duty Cyde Modulation Type
Time/Div Type 100 [ Hz 50 144/ag None [v]
Immedig
/ Source Staré ?réqueﬁéy Stop Frequency Step Step Interval
J’ 100 14 Hz 1k |21 Hz 100 4Hz | 1000 4] ms
H 2ms Device Signal Route
o E] Dey 1 (NI ELVIS IT - Prototyping board [
Cursol C1: 451,90 mV C2: -497,19mV Run Sweep  Stop Help
T g [ IManual Mode Ak =l | @

bévice
Dev1 (NI ELVIS IT) (=]
= Run Stop

=t c1[CHO =
|¥| Cursors On B ¥VicHO CH1 Graph Autoscale -~ 3 1
Properties | ——

C2cHO0  [¥]

Pucynok 9 — Cunycounna ¢ gacroroit 100 kI
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; —
83 Oscilloscope - NI ELVISmx i
—_ Basic Settings | Advanced Settings
(] LabVIEW Sample Rate: 125,00 kS/s
— — —
o ﬂ Function Generator - &EL
SCOPE CH 0 [=] (M}
7 Enabid B LabVIEW
Probe Couping 100,0240 Hz
x[v] o [+]
Scale Vertical
Volts/Div Position (Div)
Frequency Amplitude DC Offset
\ N e , ”
J A = \ ) . A,
= 0,0 - 10,0 -5,0 o< 5,0
200mV [« 0le ' A A
= _/ 1,00 |44 vpp 0,00 4V
P
ol 200m ™M Duty Cyde Modulah})n»Type
Time/Div Type 100 (44| Hz 50 None ‘LJ
Imme)
] Start Frequency Stop Frequency Step Step Interval
/ 100 144|Hz 1k [$4iHz 100 (44| Hz 1000 44 ms
2ms [
Cursors C1: -497,64 m\ C2: 480,08 mV Timeout Signal Route
: - 6 / = { TimeoL
— o i - pISTY i E v Prototyping board F]
CHO Meas: RMS 97mV  Freq: N
Run Sweep Stop Help
Device Manual Mode 2N ]|
- ||| @
Dev1 (NI ELVIS II) (=] S
g Run St
; cHO - —_——— 2 i
|| Cursors On G2 E |VICHO Grapl‘_n l Autoscale | ‘ @ ‘ ‘ |
C2/CHO  [+] | Properties = == &=

Pucynok 10— Tpeyronpsnblii curnai ¢ yacrotoi 100 k'

3 Oscilloscope - NI ELVIS, _

= [ Basic Settings
Sample Rate: 125,00 kS/s

Advanced Settings

@8 Function Generator - NI ELVISmx

Source
SCOPECH O D) LabVIEW
: 100,0240 Hz
| Enabled
Probe Coupling
x[»] DC  [+] :
[L " [L — Frequency Amplitude DC Offset
Scale Vertical ‘ A,
Volts/Div Position (Div) \ s Iy
— 1 ~ 7~
& | o 0,0 s 10,0 50 = 50
J 1,00 |4 Vpp 0,00 14|V
,'/ S B
200m M Duty Cydle Modulation Ty
/ 7 A ype
200mV [ Ot 100 144 Hz 50 120 None []
3 ' Start Frequenéy Stop Frequency Step Step Interval
Time/Div Type 100 [ Hz 1k [#Hz 100 44/ Hz 1000 14| ms
Imm
| D Signal Route «
Dey1 (NI ELVIS IT o4 Prototyping board [ |
Run Sweep Stop Help
2ms E Manual Mode BR \7 |
— L ERicy
Cursors: Cl: 512,00mV  C2: -486,49mV dT: 4,94ms
CHO Me Freq: 100,054 Hz
Device
Dev1 (NI ELVIS II) |

c1/CHO v |

.
&l [ 114 Graph ’
|| Cursors On VICHO CH1 .
C2/CHO [?' Properties | J

Run

Autoscale ] ‘\El , |

Stop

) L

Pucynok 11 — Meanap c wacrotoit 100 kI'rg
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1.3 Cymmarop
3apaHue 1. N3yuntb pyHKuMoHanbHbIM 6110k Adder (Cymmarop)

Onementsl ynpasnenus G u g moxyns Adder ObuTH yCTaHOBJIEHHI B cpefiHee Tojoxenne. Ha mmate

DATEX 6b11a cobpaHa cxema, COrjiacHO METOJHYECKUM YKa3aHUsIM (PUCYHOK 1).

NATIONAL
INSTRUMENTS

@ EMONA Telecoms-Trainer 202 €

FUNCTION
GENERATOR

Pucynok 1 — Pabouas cxema 17151 CyMMHPOBAHUS IBYX 3JIEKTPHUUECKUX CUTHAJIOB

Beuta 3adukcupoBaHa ocCIMIUIOrpaMMa BXOAHOrO curHana (pucyHok 2). [lamee, nBoiiHas

amIunTya cunycoubl 2 KI'11 Ha Bbixoje Moy Master Signals Obuia 3aHeceHa B Ta0uiy 1 Ha cTpaHuMIIe

7 JaHHOT'O OTYETA.

~
B8 Oscilloscope - NI ELVISmx |
— = Basic Settings | Advanced Settings
uLabVIEW. Sample Rate: 500,00 kS/s e - -
- Source Source
: SCOPE CHO [+] SCOPE CH 1 [=]
[#] Enabled |Enabled
Probe Coupling Probe Coupling
w] i & wi] &
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)

'IRC NS I

v [+ 02 v [«] ofe

Time/Div Type

Immediate [+ ]
100us [w]
Cursor:
Device Acquisition Mode
Dev5 (NI ELVIS II) E| Run Continuously E|
ing Display Measure! Graph C Run Stop Print Log Help
V| Cursors On a0 C Graph ‘ Autoscal ‘ ’ L l l | ] ‘ = E( l @
] CH1 L
% Propertics utoscale e
[ - —

Pucynok 2 — Ocruiorpad ¢ BXOIHBIM CUTHAJIOM
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B cOOTBeTCTBMM ¢ METOAMYCCKMMHU YKa3aHUSAMH, TPOBOAHUK OT BXoaa B momayns Adder Obut

oTkiroueH (pucyHok 3). [anee, 6bu1a 3adukcupoBana OCHUIUIOrpaMMa OTPETYIUPOBAHHOTO d1eMeHToM G

curHaia (pUCyHOK 4).

 —

NATIONAL
ﬂnsrnummrs

Pucynok 3 — Pabouas cxema momynst Adder ¢ OTKIIOUEHHBIM TPOBOJHUKOM Y Bxoja B

=R

OIGITALI/0 || muLTiPLER | T

% EMON@ Telecoms-Trainer 202 ©

©
g
3
Ed
o
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o
a
]
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V| Cursors On

= — W Wy e

Pucynok 4 — Ilokazanust ocumiiorpadga ¢ OTperyJMpoBaHHBIM g SIEMEHTOM

r > - e = e >
&8 Oscilloscope - NI ELVISmx - —y - - - v

=

Sample Rate: 500,00 kS/s

242,00 us Timeout

CHO =
£l =) | Boo @as ’ Sy
C2ICH1 B Properties

Basic Settings | Advanced Settings
Source Source
SCOPE CH O [+] SCOPE CH 1 [+
| Enabled v |Enabled
Probe Coupli Probe Coupling
x=] [ wE] b [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
v [¥] 02 v [+ of
Time/Div Type
Immediate [+ |
100us [v|
Device Acquisition Mode
Devs (NI ELVIS IT) [+] Run Continuously [+]
Stop Print Log Help

Run

‘Aumscale‘ ’ =Y ‘ ’ ™ \ ’a @‘ ‘@

=

e W == =5
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DIGITAL 1/0
MODULE
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FUNCTION
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VARIABLE DC
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NIELvis
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Pucynok 5 — Pabouas cxema momyns Adder ¢ OTKITIOYEHHBIM POBOAHUKOM y Bxoma A

-

~
B Oscilloscope - NI ELVISmx lL]i_E-j
R ]| Gescsettnss | Advanced Setings | l
E LabVIEW Sample Rate: 500,00 kS/s ] - .
Source Source
SCOPE CH 0 [+] SCOPE CH 1 [+]
[7]Enabled [V|Enabled
Probe Coupling Probe Coupling
x[w| |AC = ix[w] |AC =
Scale Vertical Scale Vertical
Volts/Div Paosition (Div) Volts/Div Position (Div)
) Q@ O
v [+] 02 v [+] 0k
Time/Div Type
Immediate [+ |
> =
100 us E] 3
Cursors:
CHO
Device Acquisition Mode
Dev5 (NI ELVIS IT) (] Run Continuously [«]
gs STRNE Dispiay Measurements sraph Controls Run Stop Print  Log Help
7 G1{H 1 7 Graph { w ‘ l o =
P || Cursors On TR B VicHO |V|CH1 Properties ‘ Autoscale ‘ ﬂ | | 1 o E{ ’ @
Pucynok 5 — Ilokazanus ocuusuiorpada ¢ OTKIIOYEHHBIM POBOJIHUKOM A
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3apaHve 2. CymmupoBaHue OBYX SMEKTPUYECKUX CUrHaroB CO cABUIOM no dase
Monyns Phase Shifter na mnate DATEX ObL1 HACTPOSH B COOTBETCTBUU C METOANYECKUMHU

ykazanusiMu. Jlanee, Oblia coOpaHa cxema (pUCYHOK 5).

o

Pucynok 5 — Pabouas cxema J1si CyMMHPOBaHUS ABYX SJIEKTPUIECKUX CUTHAJIOB CO
CABHUTOM 110 (paze

-
Bl Oscilloscope - NI ELVISmx lil_lﬂ_hj
Basic Settings | Advanced Settings |
sample R el ) Bt e Channe
Source Source
SCOPE CHO = SCOPECH 1 [=]
| Enabled +|Enabled
Probe Coupling Probe Coupling
w[=] |ac = x[+] |ac [=]
Scale Vertical Scale Vertical
Vaolts/Div Position {Div) Valts,Div Position {Div)
J D D D
v [¥] ols v [ ols
Time,/Div Type Slope
Immediate [+
~ — Leve
J )
100us [+]
Timeout
Device Acquisition Mode
Dev5 (NI ELVIS II) [=] Run Continuously [=]
Curso ngs = Dizplay Meas =) o= o Run Stop Print  Log Help
ci|CHO Graph . 11— = ]
7 7 7 rap | | | ‘ =
Cusarson T &l CHO CH1 A Autoscale =3 u &5 5| &
L

Pucynok 6 — [lokazanus ocumorpadga, TIOATBEPKAAIOIINE CABUT a3kl

[ocne otkitouenus kanana B ocumiorpada ot momysst Phase Shifter n moxximodaem k Beixoay Moxysist Adder.
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muLreueR | Twin puLse CHANNEL
MODULE

Pucynok 7 — Cxema ¢ xanaom B moaxmoueHHBIM K Adder 1 TOAKITFOYEHHBIM MYJITBTHMETPOM

-
B8 Oscilloscope - NI ELVISmx P - T s I gl oo p—— (o] o s
= | Basic Settings | Advanced Settings ‘
Sample Rate: 500,00 kS/s e -
Source Source
SCOPE CH 0 [+] SCOPE CH 1 [+]
7] En V|Enabled
Probe Coupling Probe Coupling
xE=] [ [ e
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
) @ QW @
500 mV || ofe 100mY || of
Time/Div Type e
Immediate [+
\‘/ Source
100us [+
Cursors:
Device Acquisition Mode
Dev5 (NI ELVIS II) [+] Run Continuously [+]
ettings D D ements sraph Controls Run Stop Print Log Help
o G | o] [(m])| (][] (@]
V| Cursors On T B ¥icHo Vv|CH1 ‘ P e ‘ Autoscale é | | ’ — E{ i 9
Pucynoxk 8 — [Tokazanus ocruuiorpada ¢ kananom B moakmouentsiv k Adder
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1.4 N3y4yeHune xapaktepuctuk AM-konebaHui n napameTpoB Mogynatopa
AM-curHana ¢ gBymsi GOKOBbIMW NOSIOCAMWN U MOSIHOW HECYLLEN.

I[J'IH BBIIIOJTHCHHUA 3aJaHUA co6epeM pa6011y}o CXeMy C TNOAKIIOYCHHBIM MYJIBTUMETPOM I

M3MEpEeHHs HAPSDKEHUS, a Takke MoxylieM cymmupoBanus Adder (pucyHox 1).

INSTRUMENTS LT
s NIELis

Q=
|| @ -

O«

(<]

VOLTPLER
Ix}-

4 EMONA Telecoms-Trainer 202 4

Pucynoxk 1 — Pabodas cxema ¢ MyTbTUMETPOM
C moMompi0 BUPTYyaBHOTO 3JieMeHTa ympasieHus g moxyns Adder (Cymmarop) ycTaHOBHUM

HamnpsDKEHUE Ha BBIXOJIe cymMmMaTopa paBHbIM 1V moctostaaOTO ToKa (DC) (prcyHOK 2).

(] T

2 Variable Power Supplies - NI ELVIS.. e[ 1= [ | (g Digital Multimeter - NI ELVISmx

1,0799V DC

0.00V
Supply + Display|
Manual Manual

Voltage Voltage

N

Mode Banana Jack Connections

Auto [+] DMM

Range Bl
; nd e

L]
> | |-com

Acquisition Mode
VIS II) - Run Continuously E|

Run Stop Help

S[FB[ry

Pucynok 2 — MynstaMeTp ¢ 1V mocToSSHHOTO TOKa
Hanee 3akpoeM okHO DMM BHUpTyaqpsHOTO MyJIETUMETPa U co0epeM pabouyro cxemy

ocuuorpadoM (pUCyHOK 3).
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Pucynok 3 — CO0opka MOAKIIOUEHHOTO ocuiuiorpada u MyJIbTUMETPa

20

B8 Oscilloscope - NI ELVISmx - =N
= Basic Settings | Advanced Settings
Sample Rate: 500,00 kS/s .
Sample Rate| 5,rce Source
SCOPE CH 0 [+] SCOPE CH 1 [+]
| Enabled V|Enabled
Probe Coupling Probe Coupling
x=] b (5] x=] b [
Scale Vertical Scale Vertical
Volts/Div Paosition (Div) Volts/Div Position (Div)
l \ /J IJ
500 mV [v| 0,21% 1V v 02
Time/Div Type
Immediate [+ ]
\_/ i
100us [+
Device Acquisition Mode
Dev5 (NI ELVIS II) E] Run Continuously E]
B ph Contrals Run Stop Print Log Help
' oo B e (e | [ | [ w0 ][ [ ]| ]
v v
Cursors On Tl = CHO CH1 ‘ Propesties Autoscale ﬂ | | J = E{ @

Pucynok 4 — Dkpan ocimniorpada co cpaBHeHHeM AM cUrHaia cooOIIESHHUS ¢ BEPXHEH M HHKHEH
OrubarnuMU

Tabmuna 1 — AMmumatye! 1 koadduiment moaysiiuun AM curnana
MuHuMaabHasi aMmnaurtyaa, Q

967,19 MB

MakcumaabHasi aMIIMTyaa, P
2,83 B

0,49
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5
Fowlmope- NI ELVISmx =
— = i Basic Settings | Advanced Settings \ ‘
= LabVIEW Sample Rate: 500,00 kSfs N g ’
Source ) Source
: SCOPE CH 0 [+] SCOPECH 1 [+]
‘ [¥] Enabled |¥|Enabled
Probe Coupling Probe Coupling
n=] pc [ n[z] ¢ [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
J J ) D
v [+] 0,312 2v [+] ols
'] =
Time/Div Type
Immediate [+
\J Source
100us []
Device Acquisition Mode
| |Devs (NIELVISIT) [~ Run Continuously [+]
s AR EEments By one Run Stop Print  Log Help
l  @crsoson CLEL =] vlcHo  [V]cH1 Stah JAuwscalel l = l l u ] IM AE?] <
7= c2lcH1 [+ = — Properties =
- - - —

Pucynok 5 — Dkpan ocimuiorpaga ¢ CHTHaJIOM U CPaBHEHHE C CHTHAJIOM COOOIICHUS

1.5 UN3yyeHmne xapaktepuctmk AM-konebaHum n napameTpoB Moaynatopa
AM-curHana ¢ ogHoOM NONOCON M NoAaBIEHHON HECYLLEN.

Cobepem pabouyro cxeMy € HacTpOESHHBIM MojysieM mpubopa Function Generator (pucynok 1, 2, 3).

Wi AL ANALDG| __NOISE
MULTIPLIER | TWIN PULSE. (OUSE el N

Q@
o
o
(94
5
%)
o=
) @
e
(2}
£
(=]
(5]
D
)
o
<«
=
2
w
e

@‘- DGTAL (@ AnALOG

Pucynok 1 — PaGouyast cxema ¢ pyHKIIMOHAITBHBIM ['€HEPATOPOM



B8 Function Generator - NI ELVISmx

89 Oscilloscope - NI ELVISmx B | [ESRPE>
]| BasicSettings | Advanced Settings |
i§ LabVIEW i LabVIEW Sample Rate: 500,00 kS/s
2 8,0001 kHz
r SCOPE CHO =] [scoPEcH1 =
7] Enabled |Enabled
Probe Coupiing Probe Coupling
Frequency Amplitude DC Offset x[+] |oc (=] ix[v] |oc =]
Scale Vertical Scale Vertical
\ | Volts/Div Position (Div) Volts/Div Position (Div)
N / J. J. / | / I
- - “ 50 ) ) )
A 0,0 . 10,0 -5,0 : J / J J
4,00 = Vpp 0,00 =V = z 7 a
S b, y’ v [] 0 v [« LIS
‘ u ‘ 200m M Modulation Type
sk 4| Hz 50 14|gg Nane [] Time/Div Type -
Immediate [+ ]
Start Freguency Stop Freguency Step Step Interval = / -
100 {|Hz 1k (54| Hz 100 {3|Hz 1000 (4 ms H
20us [+
De Signal Route
Dev6 - Prototyping board E
Acqisition Mode
Stop Help v Run Continuously [+]
Manual Mode | ™ | ‘ & | Run Stop Help
I — Cursors On Z vicHo [UlcH1 ‘ Prg;‘:';es ‘ Autoscale ‘
r—

r

Pucynok 2 — HactpoeHHslit renepatop ¢GyHKIui u mokazanus ocuusutorpada (f = 8 xI'm)

™ Dynamic Signal Analyzer - NI ELVISmx

*

1

vpk (V) 5,64

V|CursorsOn C1 Rea C2 Rea

Detected Fundamental Frequency (Hz)

Fundamental Frequency|
Fundamental Frequency Power {’ ) d 2

T

THD (%) 0,00

Sample Rate: 303,03 kS/s

Cursor Select

hd C1

109999,11 3
Source Channel
SCOPECH1 [

Frequency Span
150000 £
Resolution (lines)
3200 [
Window
7 Term B-Harris v |

Type
Immediate

[+]

SINAD (dB) 3,91 Units Mode
B [v] RMS
Scale
Auto B
Device

Devé (NI ELVIS IT)

=

Run Stop

Position

B] oh @ ror L%

=

_ w==

Voltage Range
+H-10V v
Mode
RMS  [v]
Weighting

Exponential E

# of Averages

Acquisition Mode
Run Continuously

[+]

Help

® |

Print Log

El

Pucynok 3 — AHanusarop CIeKTpa ¢ MapKepoM HerojaBlieHHoM 00koBoit (wactora 109,99 xI'1r)
YpoBeHb 3HaunMO#t 60koBoit = 32,94 nb.

22
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1.6 dopmupoBaHne AMH, YMH curHanoB u n3y4yeHme nx OCHOBHbIX
XapaKkTepPUCTUK.

B cootBercTBUU C YKa3aHUsAMU 3a/IlaHUA, OnL1a c06paHa pa6oqa;1 CXeMa Jid reHepanuun ASK

curraia (pucyHok 1).

NATIONAL
ﬂmmumm—s

[ouzc &
i P

Pucynok 1 — Pabouas cxema st reneparn ASK curnana (2 kI'm)

Ocuunnnorpag OblI HACTPOEH B COOTBETCTBUM C 3ataHueM. OcuuiuiorpaMmbsl HU(GPOBOTO

curHasa 1 ASK curnana 3aguKkcupoBaHbl (PUCYHOK 2).

-
B8 Oscilloscope - NI ELVISmx |L‘éj
— A -
== Basic Settings | Advanced Settings ‘
& LabVIEW Sample Rate: 250,00 kS/s
Source Source
SCOPE CHO [+] SCOPE CH 1 [~]
¥|Enabled _|Enabled
Probe Coupling Probe Coupling
wE] b [ wE] ¢ [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
) 9@ Q
2v [+] 0} v [«] 0l
Time/Div Type
Immediate [+
[ Source - "
ims [+
i
Device Acquisition Mode
Dev5 (NI ELVIS IT) B Run Continuously E
- : Run Stop Print  log  Help
' con T || B @ = (e | [ ] [0 ][[2]] et |
v 1
CusorsOn cHo ‘ T ‘ Autoscale » | [ m & ||| @
€

Pucynok 2 — Oxno ocumiiorpada ¢ BEIXOJHBIM curHasioMm Sequence Generator



JI1st OTHOBPEMEHHOT'O HAOJFOICHISI BBIXOIHOTO CUTHAJIA TeHEepaTopa IOCIe0BATEIEHOCTEH 1

AMH curnana c BbIXO0J4a CABOCHHOI'O aHAJIOI'OBOI'O KJIrO4Ya OBLII BKJIIOUEH KaHail B oculzmnorpa(pa

Cursors On

vICHO v|CH1

Device

Dev5 (NI ELVIS II)
Run Stop

Immediate [+]

=1
Lo

N
B8 Oscilloscope - NI ELVISmx d [ESNEEX
Basic Settings | Advanced Settings | |
Source Source
SCOPE CH O [+] SCOPE CH 1 (=]
V| Enabled ¥|Enabled
Probe Coupling Probe Coupling
w=] P [ wiE] e [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
s | / I |
J J J J |
2v [+ ok v [+ ok
Time Div Type

Acquisition Mode
Run Continuously (=]

Print

(o] () ()] ()] [

Log Help

(@]

Pucynoxk 3 — Ilokazanus ocummtorpada ¢ BKIIOYSHHBIM B kaHamom

24

Cxewma ObU1a nononHeHa orkirouenus inemenTa 2 kI 't SINE curnana u noaknroueaueM 100 kI

SINE curnana. (pucyHok 4).

oy

@ EMONA Telecoms-Trainer 202 @
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Pucynok 4 — Pabouast cxema jyist reneparun ASK curaana (100 k')



Ocuumutorpammel g posoro curaana u ASK curnasna 3agukcupoBaHsl (pPUCYHOK 5).

B Oscilloscope - NI ELVIS

mx

sl (0" "o etm b Ot ands ASE e

BN

Sample Rate: 250,00

Source

| Basic Settings | Advanced Settings

Source

SCOPE CH 0 [+ SCOPE CH 1 [+]
Scope Graph| 7| Enabled V|Enabled
Probe Coupling Probe Coupling
wE] pc [ v ¢ [
Scale Vertical Scale Vertical
Volts/Div Position (Div) Volts/Div Position (Div)
) Q@ Q
v & [ o v [ ofz
Time/Div Type _
Immediate [+]
ims |v|
Device Acquisition Mode
Dev5 (NI ELVIS II) = Run Continuously [+
ph G Run Stop Print Log Help
' ; o (poe | [ | (]| [&]][f]|[@]
v v
Cursors On = CHO CH1 I Properties ‘ Autoscale » | = @'
L _— =

Pucynok 6 — Cxema ¢ moakimroueHrneM moayieit Master signals, Sequence generator, Function

R
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INSTRUMENTS

OIGITAL 1,0
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Ci ceieraton | AN

-
.
OiNA pours

DO Dourg

FUNCTION
GENEFATOR

generator

My

UTuTes

conpsaron

Pucynoxk 5 — Ilokazanus ocummnorpada; AMH curHana ¢ ucrogaukoMm 100 k'
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-
B Function Generator - NI ELVISmx [EN SR> | g ———r— [ e
— [ ]| BasicSettngs | Advanced Settings ‘
S
LavEw 10,0000 kHz
I SCOPE CH O SCOPE CH 1 =
7] Enabled V|Enabled
Probe Coupling Probe Coupling
w[=] ¢ [=] =] ¢ [+]
Frequency Amplitde DC Offcet Scale Vertical Scale Vertical
(AW \ | T ﬂ 1 ‘ .‘ '| T | Valts/Div Pasition (Div) Volts/Div Position {Div)
J— 7 s Jg. |H|||H‘H th\ L I / I
0,0 w0 50" = T50 | ‘ H ‘ ‘ ‘ ‘ J J J v
LA™ 4,00 vpp 0,00 W LH—‘ H—L o [3] 0l W [=] ale
”~ . = =
‘ nr ‘ 200m M Duty Cyde Modulation Type
10k 14| Hz 50 1| oz, M [«] Time/Div Type
Immediate [
i \ —
Start Frequency Stop Frequency Step Step Interval J x
100 (| Hz ik |44 Hz 100 |2 Hz 1000 | ms [
500us [«
l # Timeout
Device Signal Route
Dev (NI ELVIS 1) x Prototyping board Device Acquisiton Mode
Run Sweep  Stop Help Devs (NIELVISII) E| Run Continuously [=]
Manual Mode: . ‘ ™ ‘ | ‘ . Print  Log Help
@ CursorsOn ZIcHo  [FcHL Graph Autoscale | iﬁ I P =
c2lcH Properties
v

npuMepHo 6 kI '1I, a yacToTa, COOTBETCTBYHOIIAS JIOTHUECKOM “1” —

Pucynok 7 — I'eneparop ¢pyHkuwmii ¢ yactoroii 10 k['i u [Tokazanus ocimiorpada c

TOIKITIOYEHHBIM TeHEPaTOpoM (HYHKIIUIA

Hecymas yactora FSK curnana pasna 10 xI'1i, yacToTa, COOTBETCTBYIOILAs JIorHdecKoMy “0”

npumMepHo 14 kI
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2 CHAaTMe nsonauum ¢ nocneayrwmm 06>kMmom NpoBoaoB

3apaHue 1. CchopmMmpoBaTh KOHTAKTHOE COeaUHEHME
ITocne MPOBCACHUA MHCTPYKTAKa OT IPEHIogaBaTCIId. bruin IPOU3BCACHCHDBI paﬁOTBI 110 CHATHUIO

M30JISIIUH C TTOCITEAYIOIINM 00KMMOM (PHCYHOK 1).

Pucynox 1 — O6xatblil MPOBOJI ¢ HOMOIIBIO ITpecc-KiIemeit

3apaHue 2. CosgaTtb naty-Kopa

[Ipu ncnons3oBanNM Kabemst kKareropuu S5 u coenquanTeneit RJ-45 (pucyHok 2).

Pucynok 2 — Coepunurens RJ-45

U nocneayronmm CHATHEM U30JSIIMH C KaOess M MIPABHIILHON PaCcCTAHOBKE TIPOBOJIOB B COC/IMHUTEIIE

OBLT CO3/IaH MaTd KOpI.



[IpoBepka Ha MpaBUIBHOCTH COOPKH ObLTa MPOM3BECHA Ha CIIEIUAILHOM TecTepe (PUCYHOK 4).

AR
—
e
Y
)
.
L]

PucyHnok 4 — PesynbTat npoBepKH TeCTEpoM Kadest
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3 MNawnka

3.1 MNarka pagMokoHCTpyKTopa «HOna»

Pucynok 1 — Habop ans camocrostensHOl maiiku «FHOma»

il il

P HUCYHOK 2- PeBynLTaT IMaK¥ KOHTAaKTOB ILJIATHI PaaAuOKOHCTPYKTOPA

29
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3.2 JlyxeHne npoBoaoB

Pucynok 1- CHsTHE H30551IKMHU C IPOBOJA U IOCIIEAYIOIEE 3aKpyUYNBAHNE

Pucynok 2— Jly:xenue npoBoja

Pucynok 3 — Jly:xeHue npoBojia co CKpyuYnBaHUEM

Pucynok 4 — CkpyunBaHue AByX IPOBOJOB



Pucynoxk 5 — Iaifka 1ByX COeTMHEHHBIX CKPYYESHHBIX IPOBOIOB

PucyHnok 6 — HanoxxeHue U30JIA1UK Ha MECTO TTalKH

31
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3aknyeHune

VYueOHast 03HAKOMUTEIbHAS MPAKTUKA YCIICIIHO 3aBeplIeHa, BCE MOCTABICHHBIC 331a4K BBHITIOTHEHBI
B MOJIHOM 00BEME. DTO MO3BOJMIO YKPEMUTh TEOPETUUECKYIO MOJITOTOBKY U C(HOPMHUPOBATH MPAKTUIECKUE
KOMIICTCHIIUU B chepe HHPOKOMMYHUKAIIMOHHBIX U PATUOAICKTPOHHBIX TexHOoJorui. [IporpaMMa npakTuku
BKJIIOYaja OCBOCHHME KIIIOYEBBIX aCHEKTOB MPOQECCHOHANBLHON AESTENbHOCTH: paboTy Ha J1abopaTopHOM
crerne NI ELVIS II, npuoOpeTeHre HaBBIKOB 3JIEKTPOMOHTAaXa U MANKH.
OCHOBHBIE TOCTUTHYTBIE PE3YIIbTATHI:
1) OcBoenne miarpopmer NI ELVIS 1I:
W3ydeHsl mpuHOUIEL pabOTHl W (PYHKIHOHAN KiIoueBbIX moxynei: Speech (Peus), Amplifier
(Ycumurens), Adder (Cymmarop) u Phase Shifter (PazoBpamiarens).
2) Pa3BuTHE HABBIKOB 3JIEKTPOMOHTAKA:
[IproOpeTéH MpaKTHYECKU OTBIT OIIPECCOBKH MPOBOJIOB.
OcBOeHa TEXHOJOTHS CO3JaHUS HAAEKHBIX KOHTAKTHBIX COEAMHEHWN C HWCIOJIB30BaHHEM
HAaKOHEYHUKOB.
BrimonmHeHO U3rOTOBIEHHE MATI-KOP/IOB.
[IpoBenén KOHTPOJH KayecTBa BCEX COCTUHEHUH C MPUMEHEHHEM KaOeIbHOTO TecTepa.
3) IlpakTrKa maiku u COOPKH:
BrinonHena naiika u co6opka paguokoHCTpykTopa «kOma», 4To m03BOIHIIO:
OcBouTth 6a30BbIe METOJIBI MOHTAKa IEKTPOHHBIX KOMIIOHEHTOB Ha TUIATY.
[Mony4uThs ONBIT TUATHOCTHKH PA0OTOCIOCOOHOCTH COOPAHHBIX 3JIEKTPOHHBIX YCTPOMCTB.
4) PaboTa ¢ KOHTPOJIbHO-U3MEPUTEIBHBIM 000PYI0BAaHUEM:
[IpoBeneHbpl W3MepeHHsT OCHOBHBIX MapaMETPOB DIIEKTPUYECKUX CHUTHAIOB (HANpsOKEHHUE,
4yacToTa, (basa).
[MonyyeH mpakThyeckwii ONBIT paboTel ¢ ocowniorpagaMu, MyJIbTUMETPAMH |
(YHKIIMOHATBHEIMH T€HEPATOPAMH.
Wrorn npaktuku:
[IpaxTika obecrieuniia KOMILIEKCHOE 3aKpEIUIeHHE CIEAYIONINX MTPO(ECCHOHAITBHBIX KOMIIETEHITHI:
UreHre ¥ MHTEPIIPETANNS EKTPHUECKUX CXEM.
Pabora ¢ pagnosneKTpOHHBIMUA KOMIIOHEHTAMU U H3MEPUTEIBHBIME ITPHOOpaMHU.
[IpumeHeHne coBpeMEHHBIX HHCTPYMEHTOB aHaJIn3a U 00padOTKU CUTHAJIOB.
dopMHUpOBaHHE TMPAKTUYECKHX HABHIKOB B 00JaCTH 3JICKTPOMOHTAXHBIX pabOT W maiikw,
KPUTHYECKA BAXHBIX JUIA JallbHEHIIed NpodecCHOHALHON IeATeNLHOCTH B  PaJHOdICKTPOHUKE U

TCJIICKOMMYHUKAIUAX.
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