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1 JABOPATOPHA POBOTA Nel.
udposnii ocumaorpad

Meta po6OTH - BUBUCHHS MPOICAYPH HAJALITyBaHHSA IU(POBOro
ocrunorpady. HaBunTrcs miakmodaTd ocumiorpad 10 JOCHTIKYBaHOTO
00'ekTa, BUMIPIOBATH aMILTITYy Ta MEpioj] CUTHATY.

1.1 Texuiuni 3acoou

Ocrwtorpad € oHUM 3 HaHOUIBII YHIBEPCAIBHUX 3aC00IB TECTOBOTO
oOnajiHaHHS B ENEKTPOHHIM NpOMUCIOBOCTI. BiH mnpu3HayeHuil st
Bi3yaJIbHOT'O CIIOCTEPEKEHHsI 1 AociimKenHs Gopmu curHamis (puc.1.1).
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Pucynok 1.1 - Ocuunorpad

ane obmagHaHHS TO3BOJISIE JOCUTH TOYHO 1 ONTEPATHBHO BUMIPIOBATH
OCHOBHI IMMapaMeTpy CHTHAJIIB: aMILTITYQy, YacTOTy, YacoBi IHTepBally,
(hazoBuii 3cyB i iH. 3 I[LOT0 BUILIABAE, IO OCITMIIOrpad 0cOOIUBO KOPUCHUN
MIpY HAJAINTYBaHHI 1 TECTYBaHHI CHCTEM 3B'S3KY 1 TENEKOMYHIKaIlifHOTO
ycratkyBaHHA. BiH Oyle BHUKOPHCTOBYBATHCS BaMH Y JIA0OPATOPHUX
poborax (maHOTO WHWKIY) 1 TEXHIYHO € TH(PPOBUM JBOKAHATHLHUM
ocimorpagom LeCroy 3 mporryckHoto 3natHicTio 100 MI .

1.2 Teoperuuni Binomocri

PosrinssHeMo BU3HAuYeHHS AESKUX EJIEKTPOTEXHIYHUX TEPMIHIB, SKi
BHKOPHCTOBYIOTHCS B JaHIl POOOTI.

SIKIIO BU BXKE 3yCTpiYaimcs 3 HAMH - BCE OJIHO BapTo MPOYUTATH
BH3HAYEHHS 1 epeBipuTH cede:



— aMIJIiTyJa CUTHaJly - MakCUMajbHE 3HAYCHHS 3MIICHHS XBHII
BiJl TOUKM piBHOBard, (izu4Ha BETUYMHA, sIKa BUMIPIOETHCS B BoIbTax (B).
3a3BUuail BUMIPIOETbCS BiJ CEPEAHBOrO 3HAYEHHS CUTHAIY 10 WOro
BEPXHBOT TOUKU (Ha3MBAETHCSI MIKOBOIO HAMPYTOI0) 200 BiJ] HIXKHBOT TOUKU
JI0 BepXHBbOT TOUKM (TTO/BiMHA MiKOBa Hampyra - peak-to-peak voltage);

— mepioj cUrHally - 4ac, MPOTATOM SIKOTO BiI0yBa€ThCs OTHE ITOBHE
KOJIUBaHHsI (TPHBAJICTh OJHOIO IHUKIY, BUMIPIOBAHOTO B CeKyHIaXx (C)).
[epion - BenmuurHa 0OepHEHO MPOTOPIIiHHA YaCTOTi CHTHAITY. SKIII0 mepiof
MaJni, BiH BUPAXKAEThCS B MUTICEKyH/IaX (MC) 1 MiKpOceKyHAax (MKC);

— YacToTa CHTHAIy - KUIBKICTh IepiofliB 32 CeKyHY, BUMIPIOETHCS
B repuax (['m). fxmo 3a cexkyHAy NpOXOAWTh 0arato LWKIIB, 4acTOTa
BHUpaxkaeThes B Kitorepuax (k['m) i HaBiTh B Merarepuax (MIm);

— CHHYCOiAA - [Ie epioIUIHUI curHal, opMa SIKOTo MOKa3aHa Ha

pucysky 1.2.

Pucynok 1.2 - Cunycoina

— MNPSAMOKYTHMii CHWTHaI - I TEpiOAWYHUI CHUTHAJ, SKAW Mae
(hopmy, mokazany Ha pucyHky 1.3.

Pucynok 1.3 - [IpssMoyronbHbINA CUTHAI



1.3 3araabHe 3aBIaHHSA

Jauti 3po06iTh HaCcTyIHE:

a) yBIMKHITB ocumiorpad i naite oMy Harpitucs. Uepes Jeskuii uac
CHUTHaJI IOBMHEH 3'SIBUTUCS HA €KpaHi,

0) BCTaHOBiITH mepemMuKaueM Intensity (iHTEHCHBHICTH CHTHAIY)
3HaueHus 75%;

B) YBIMKHITh Tibku nepimid kanan (knonka CHI Brmrouena, CH2
BHMKHEHA);

') yIpaBIliHHS BEPTUKAIBHOIO pO3ropTkoro (010K Vertical):

— BCTaHOBITH perynstopoM Vertical 3navenns 2V / div 1uist nepioro
KaHay;

— HATUCHITH Ha perynsTop Position st yCTaHOBKH BEPTHUKAILHOI
MO3HIIiT CHTHAITYy Ha €KpaHi B Cepe/IHE 3HAUCHHS.

1) YIpPaBIiHHS TOPU30HTAIBHOIO PO3TOPTKOIO:

— BCTaHOBITH perynsitopoM Horizontal 3Ha4YeHHS TOpPHU30HTAIBHOT
posroptku 100us / div;

— HaATHCHITH Ha peryisaTop Position i1 yCTaHOBKH TOPHU30HTAIBHOL
TTO3UIIIi CHTHAIY Ha €KpaHi B CepeaHE 3HAUCHHS.

€) HaTHCHITh KHONKy TrigMenu (meHto Tpwurep) i B MeHIO, sKe
3'SIBUTHCS HA €KpaHi BUKOHAWTE HACTYITHI HAJIAINTYBAHHS

— THUI: QPOHT;

— mxkepeno: CHI;

— TIONSAPHICTB: IO (PPOHTY;

— PEeXHUM 3aITycKy: ABTO;

— B IMiIMiHIO 3aITycK 3B'SI30K BXOAY, BUOPATH TUI CUTHAIY 3MiHHUH;

— perynaropom Level HanmamryiiTe piBeHb CUTHAITy CHHXPOHI3aIlii
2V.

’K) TECTyBaHHA. BuKopucToByiiTe Kabemp ocumiorpada, 100
3'eqaTu BXin CHI ocrimmorpada 3 Buxomom momyns Master Signals (2kHz
Digital) crery Emona Telecoms-Trainer 101.

Hpumirka. Sxmo HamamTyBaHHs ocuuiorpada BUKOHaHI BIpHO, TO
BY IIOBMHHI OOAYUTH CTIHKUH NPSIMOKYTHUI CUTHAJ Ha TUCILIE.

Bukonytoun BUMIpIOBaHHS aMIUTITYIM CUTHATY 3MiHHOTO CTPyMYy 3a
JIOTIOMOT00  ocumiorpada, 3a3BUyail BUMIPIOIOTH MiKoBY (peak-to-peak)



Hanpyry. Ilin nuM po3yMmie€Tbesl Pi3HULS MK HalHIKYOIO 1 HaWBHUIIOKO
TOYKaMH CUTHAIY, K IOKa3aHO Ha pUCYHKY 1.4.

Peak-
| to-peak

Pucynok 1.4 - [likoBa Hamnpyra

[Tpu BUMIpIOBaHHI aMILTITYIU MPSIMOKYTHOI'O CHTHATY 3HaXOIUTHCS
PI3HUIISI MK MAKCUMAIBHUM 1 MiHIMaJIbHAM 3HAYCHHSIM CUTHAITY.

[IpoBeniTh BHMIpPIOBaHHS aMILTITYJ{ CUTHAIY 3MIHHOTO CTPyMY,
BUKOHABIIN TaKi mii:

— BUKOpHCTOBYyMiTE peryistop Vertical kanany CH1 myst 3011bIIeHHS
300paKEHHS CHTHAIY Ha eKpaHi,

— BHUKOPHCTOBYHTE peryIsaTOop Position HaJIaITyBaHHS
BepTUKAIBHOI po3ropTkn kKaHaxy CHI1 1mo0 moOMicTHTH HWKHIO JIiHIIO
CHUTHaTy Ha Oy/Jb-sIKy 3 TOPH30OHTAIBHIX JIIHINA Ha eKpaHi,

— BUKOPHUCTOBYWTE perynsaTop Position ropu3oHTaIBHOI PO3TOPTKH,
100 CIIBBIIHECTH CEepeqrHY IMIYJIBCY 3 BicClo X Ha eKpaHi.

300paxxeHHA Ha eKpaHi Ma€ OyTH TakuM sIK Ha pucyHky 1.5.

Srerrarn

Pucynok 1.5 - AMmiityna curaaiiy 3MiHHOTO CTPYMY



— miApaxyHTe YHCIO TMOALTIB Bif MOYAaTKy CHUTHANy OO HOro
BepLIMHU. (Toin mae Bary 0,2);

— TIOMHOXTE OTpUMaHe 4YHUCIO Ha 3HAYEHHS BEPTHKAIBHOI
PO3TOPTKH, BKa3aHEe B HIYKHbOMY JIIBOMY KYT1 eKpaHy. | 3anuuiite orpuMaHe
3HAaYCHHS aMILTITY/H.

[HImOI0 BaXKIMBOIO BUMIPIOBAJBHOIO XapaKTEPUCTUKOIO CUTHAIY
3MIHHOT'O CTPYMY € IepioJ.

[epion - 11e yac OAHOTO NMKITY CUTHAITY, BiH MTOKa3aHUI HAa PHCYHKY
1.6. 3Hat0un nepiox MoXKHA OOYMCIIUTH YacTOTY CHUTHAIY.

The period of one cycle

Pucynok 1.6 - Ilepion

[IpoBeniTh BUMIPIOBaHHS TEPIONy CHTHANY 3MIHHOTO CTPyMy 1
O0YHCITITh HOTO YaCTOTY, BUKOHABIIH TaKi Mii:

— BHUKOpHUCTOBYIiTE peryistop Horizontal jyist po3mvipeHHs CUTHATY
Ha eKpaHi, o0 O0yII0 BUAHO OAWH MOBHUH IIUKJ;

— BUKOPHUCTOBYyWTE perynsTop Position HacTpoWkw BepTHUKaIbHOI
posroptku kaHainy CHI 1 BUpIBHIOBaHHS CHUTHATY 1O TOPHU3OHTANBHIH
TiHIT TOCepeiHI eKpaHy;

— BUKOpHCTOByWTe perymsarop Horizontal, mo06 criBBigHECTH
MTOYATOK CUTHAITY 3 TIepIIoi BEPTUKAIBHOIO JIHIEI0 Ha eKpaHi.

300paxeHHs, OTpIMaHe Ha eKpaHi Ma€ OyTH sIK Ha pucyHKy 1.7:

— migpaxyldTe KUIbKICTh TMOAUIIB JUIsl OJHOTO TIOBHOTO ITUKIY
curHaiy. (roxin mae Bary 0.2);

— TIOMHOXTE OTPUMaHE 4YHUCIO Ha 3HAYCHHS TOPU3OHTAIBHOI
PO3rOpTKH, BKa3aHe B HU3Y B IIEHTPI ekpaHa (mo3HaueHo M);

— BUKOPHUCTOBYHTE OTpUMAaHE 3HAYCHHS TeEpioay, 100 O0YMCIUTH
4acTOTy CUTHAIY.



NS
Pucynok 1.7 — Ilepiox curHainy 3MiHHOTO CTPyMY

BukoHaHHs1 OOYMCIIEHHS! YaCTOTH I10 MEPiofy.

[epion curhamy - 4yac OAHOr'O MOBHOTO NHKIY. Bumiproetbcsi B
CeKyH/Iax.

3a BHM3HAYEHHSIM 4YacTOTa - KUIBKICTh IUKIIB CUTHANY, SKi
BiIOYBAIOTHCS 33 OJIHY CEKYHTY.

TakuM 49uHOM, 1100 OOYMCIMTH YACTOTY CHUTHANy HEOOXiJIHO
posainuTu oy cexkynay Ha nepiox f =1s/p.

1.4 3micrT 3BiTY

—  XiJ poOoTH;

— rpadigne 300pakeHHS BCIX €TaIliB poOOTH;

— OCHOBHI CXE€MH 3'€JHaHb;

— 3amoBHEHI Ta0IHII;

— pe3ynbTaTH MPOBEJNSHUX O0YHCIIEHb, OTPUMAaHI B XOA1 BUKOHAHHS
poboru;

— BIAMOBi/I Ha KOHTPOJIBHI MATAHHS.

1.5 KoHTpoJibHI NHTAHHA

. 1o po3ymiemo iy TEPMIHOM aHAJIOTOBA MOJTYJISIis?

. JlaiiTe BU3HaUCHHS aMILTITYJM CHTHAIY.

. JlaiiTe BU3HaUCHHS YaCTOTH CHUTHAIY.

. JlaiiTe BU3HauUCHHS MEpiOy CUTHAITY.

. HaBenite npuknaz oOYMCIEHHS YacTOTH CHUTHATY 3a BiIOMHUM
3HA4YECHHSIM Iepiofy.

GO WNPE
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2 JABOPATOPHA POBOTA No2
«BBenenns y Telecoms-Trainer 101.
Moaynu Master Signals, Speech u Buffer)

Meta po6oTH - BuBUUTH poboTy cTenay Emona Telecoms-Trainer ta
HOro MOAYIIB.

2.1 TexuuuHi 3aco0u

B xoz1i poO0TH BUKOPHCTOBYETHCS HACTYITHE O0JIaJHAHHS:

— crenx Emona Telecoms-Trainer 101;

— nBokaHanbHui 100 MI'1t ocriunorpad;

— JBa 3'€JHYBIBLHUX JPOTH JIsi ociuiorpada;

— KOMIDIEKT 3'¢IHyBajgbHMUX poBoie Emona Telecoms-Trainer.

Emona Telecoms-Trainer 101 BUKOPUCTOBY€ThCS Il BHBUCHHS
TIPUHITATIIB 3B'SI3KY 1 TeleKkomyHikalii. CTeHa M03Bojste (Gi3uuHO 30HpaTh
OJIOK-CXeMH, SKi MICTATBCS B MIAPYIHHKAX IO TeIeKOMYHikallii. biok-
CXeMa - CIIPOIIEHE MPEACTABICHHS OUTBII CKIIATHOT CXEMH.

Bnok-cxemMu BUKOPHCTOBYIOTBCS JUIS TOTO, 100 MPEJACTAaBUTH
OPHHIUIT  POOOTH  CIIEKTPOHHUX CHUCTeM (HANpUKIaa, TakuxX SK
pazionepenaBav) He BAAIOYNCH Y TMPUHITUIE PoOOTH camoi cxemu. KoxkeH
OJIOK € YaCTHHOIO CXEMH, SIKa BHKOHYE OKpeMe 3aBJIaHHS 1 HA3WBAETHCS
BIIOBIIHO iH.

[Ipuxmany 3aranbHEX OJOKIB B KOMYHIKAI[IHHOMY YCTaTKyBaHHI:

— cymarop;

—  (impTp;

— ¢dazoobeprad i iH.

2.2 TeopernuHi Bigomocri

JBa curHamm, ski 30iraloThest mo (a3 OqMH 3 ONHUM €
CHHXPOHI30BaHUMH. TakuM YMHOM, BOHH 3MIiHIOIOTHCS OJTHOYACHO.

JIBa curHaim, siki He 36iraloTbes mo (¢asi He € CHHXPOHI30BaHUMHU.
TakuM unHOM, BOHU He 30iraroThcst OJIUH 3 oqHUM. [Ipukiag ABOX CUTHAIIB,
sIKi He 30iraroThes 1Mo (pa3i HaBeeHo Ha pUCYHKY 2.1.
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3aBur (a3 nokaszye, HACKUTbKH JIBA CUTHAIIM He 30iraroThes mo (asi,
1 BUMIPIOETHCS B rpagycax. Y cuH(}a3HUX cUrHaIiB 3ABUT (a3 nqopiHIoE 0 °.
VY curnais, siki He 30iraroThes 1o ¢asi, 3pymieHHs $a3 moxe Oytu Big 0 °

1o 360 °.
CunycoigajipHa XBHJISI - TEPIOJUYHO TOBTOPIOETHCS CHTHAN 3

(hopMoI0 OKa3aHOI Ha PHCYHKY 2.2.

Pucynok 2.1 — Cunycoina i KocuHycoina
Kocunycoina - mpocra cuHycoigaiapbHa XBIISI, Ka HE 30iraeThes 3a

(hazoro 3 iHmIOrO CHHYCOinaNBHOI XBHIIeIo Ha 90 °. CuHycoina i KocnHycoina
MoKa3aHi Ha pUcyHKy 2.1.

Pucynok 2.2 — CunycoinanbHa XBUJIS

2.3 Yacruna 1. Moayas - Master Signals

Mogyns Master Signals — ne renepatop AC curxaiy abo ocIuIATop.
Bin Mae micThe BUXOIIB.
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AHaNoroBi: Ludposi:

cuHycoina Ha 2 kI'11 NpsIMOKYTHMM curHain Ha 2.083 kI'1g
cunycoiga Ha 100 k[ npssMOKyTHHM curHai Ha 8.33 k1
kocunycoina Ha 100 kI npssMokyTHuM curHai Ha 100 k'

Korken curnan qocTynmHui Ha po3'eMi JIMIIOBIH MaHei MOILYJIS.
3'ennaiite ocrutorpad i moxyns Master Signals (Buxin 2 k' SINE),
SIK TI0Ka3aHO Ha PUCYHKY 2.3.

leHepaTop
CUrHanos (

O ® f

100 kHz @
SINE
0 9,® 3
lOélOkSHZ @
100 kHz ﬂ
DIGITAL
D?Gli!l"‘/iL @
D%Gk\‘l':‘liL @
e Om

KpacHbiii

YepHbiii
GND

Pucynok 2.3 - 3'ennanns ocumsiorpada i momysst Master Signals

Le 3'ennanHs MoXe OyTH MPEACTAaBIEHO OJIOK-CXEMOI0, 300paKEHOI0
Ha PHUCYHKY 2.4.

[eHepaToOp
CUrHanos

AV - K Ch.1

2 Kly,

Pucynok 2.4 — bnok-cxema 3'e JHaHHS
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Jauti 3po0biTh HacTyIHE:
a) YBIMKHITH ocumiorpad, gaite ifomy mporpirucs. [lepekonaiirecs,

m1o:

— BriIrouennii kanai CHI;

— creng Emona migxmouennit 1o Bxoay ocuminorpaga CHI;

0) BUKOHAHTE aBTO HAJAIITYBaHHS:

— HatucHiTh kHonKy AUTO Ha nunboBili naHeni;

— TpubepiTh 3 eKpaHy MEHIO aBTO HacTpoiku kHorkoro MENU ON
| OFF;

B) BUKOHaliTe HacTpoWKy perymsitopom Horizontal Tak, 1106
mo0a4YMTH Ha €KpaHi JBa a00 OUIBIIE ITUKIIIB CUTHAITY;

I') BUMIpSAHTE aMILIITYly CUTHAIY;,

1) BUMIpSIHTE TIEpi0J] CUTHAIY;

€) OOYHUCIITh 4YacTOTy CHTHaJIy, BHKOPHCTOBYIOUHM OTpUMaHe
3HAYeHHS Mepiony. 3alulliTh OTPUMaHi IaHi B Tabmmio 2. 1.

Mpumitka. [Tporenypa BUMiprOBaHHS aMILTITY/IH 1 TIEPiOY, a TAKOX
00YHCIIEHHS YaCTOTH CUTHATY OIMCAaHi B JJabopaTopHiit poooTi Nel.

IToBTOpiTH KpOoKHM 6) — €) I ABOX IHINMMX aHAJIOTOBUX BHXOJIB
Momyiist Master Signals.

Tabmuis 2.1 - OOUKCICHHS YaCTOTH CUTHAJTY

Buxiona nanpyza Ilepioo Yacmoma

2kHz SINE

100kHz COS

100kHz SINE

IompociTs BUKJaga4a mepeBipuTH pe3yJbTATH BalIoOi PodOTH,
nepi Hi’K NPOIOBKUTH.

Juis poboTH esKuX TeneKOMYHIKAIIHHIX cUcTeM TOTpiOHO aBa (abo
OLUTBIIIe) CMHYCOIMAIIBHUX CHUTHAIM, SIKi 30iraloThCs 3a 4acTOTOH, alie He
30irarothes 1o daszi. [lpukinaam map Takux CHHYCOITalbHUX XBUJIb, HABEEH1
Ha PHCYHKY 2.5.
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AN

Pucynok 2.5 - [Ipuxiiagu nap cuHycoinajibHUX XBHIIb

[poBenits BuMiproBaHHs 3cyBYy (a3 Mixk Buxoaamu 100x[1; SINE i
COSINE momyns Master Signals, BUKOHAaBIIIM HACTYITHI KPOKH.
3'eHaliTe MPUCTPOI K HABEJCHO HA PUCYHKY 2.6.

Mpumitka. IlinkiouiTe 4OpHI mTeKepa KabOemiB ociuiorpada B
ruizao 3azemiierns (GND).

([ ooo,oo00)
© ° f
@
Foreperos % ©'|]'© %
Q:I ® ®©

100 kHz
SINE

100 kHz
cos

100 kHz
DIGITAL

8 kHz
DIGITAL
2 kHz
DIGITAL
2 kHz
SINE

ooEEQOQ

Pucynok 2.6 — 3'eqHaHHs IPUCTPOIB

YBIMKHITE ApyrHii BXig ocuuiorpada kaomnkorwo CH2, o6 modauntn
Ha eKpaHi o0uIBa curHam Moy Master Signals Ha Buxomax 100k .

Jauti 3po0iTh HacTyIHE:

a) BHKOHAWTE aBTO HAJIAIITYBAHHS:

— HatucHiTh kHonky AUTO Ha nuupboBii naHeni;



15

— mpuOepiTh 3 eKpaHy MEHIO aBTO HacTpoiku kHorkoro MENU ON
| OFF;

0) BUKOHAWTe HACTpOHKy perynasTopom Horizontal Tak, 100
mo0aYMTH Ha eKpaHi JABa a00 OUIBIIIE ITUKIIIB CUTHAIY;

B) BUKOPHUCTOBYHTE peryisitop Position BepTHKaIbHOI HACTPOWKH
000X KaHamiB, 1100 BUPIBHATH OOWIBAa CUTHAJIM IO oci X JucCIUIes
ocruorpada;

I') MopaxydTe KIUIbKICTh MOJUIB JUIi OJHOTO LHUKIY CHTHAITY
MepuIoro Kanay. 3aluiiiTe OTpUMaHe 3HaueHHs nepioxay (P);

J1) 32 THUM MOpaxyWTe KUIBKICTh MOJUIIB MDK JIBOMa CHTHAJIAMH, SIK
MOKa3aHo Ha PUCYHKY 2.7. 3amuiiTe orpuMany pizauiio (dP);

Difference

Pucynok 2.7 — [ligpaxyHOK KiTBKOCT1 TIUIEHh MK IBOMa CHTHaJIaMHU

€) BHKOpHCTOBYHTE hopmyiy 2.1, HaBeZleHy HIKYE, 00 OOUMCITUTH
3cyB ¢a3 MK JBOMa CUTHAJaMH. 3alUIIIiTh PE3YIbTAT BAIIOTO PO3PAXYHKY .

@ = (dP/P)*360° (2.1)

onpocirs BuKIaga4Ya nepeBipuTH pe3yJbTAaTH Bawiol podoTu,
Nepul HisK NPOJAOBKUTH.



16

2.4 Yacruna 2. Moayas - Speech

Mosuuii  moayns  (Speech). CuHycoiganbHi XBWJII  IIUPOKO
BUKOPUCTOBYIOTbCA JJII B POJIi  HeCy4oi 4YacToTd B 0araTbox
KOMyHiKaliifHuX cucremax. OCHOBHe 3aBJaHHs OONaJHAHHA 3BSI3KY -
neperaya MOBH, a 3HAYUTh KOPHUCHO TEPEBIpATH pOOOTY OONajHAHHS,
BHUKOPUCTOBYIOUH MOBHI CUT'HAJU, 3aMiCTh CHHYCOIIalbHUX XBHJIb. Emona
Telecoms-Trainer 101 Hamae 170 MOKITHBICTD, TS I[HOT'O BUKOPHUCTOBYETHCS
MoBHU MOAYIIb.

[epexonaiitecs, 1o BriaroueHui kanan CH1 ocrutorpada.

Bceranosite perynasitopom Horizontal 3HaueHHS TOpPHU30HTAILHOI
posroptku 2ms / div.

3'emHaiTe MPUCTPOI SIK TOKa3aHO HA PUCYHKY 2.8.

Mpumitka. [ligkmounTe YopHUE 1ITEeKep Kabenro ocuuiorpada B
ruizao 3azemiierns (GND).

(1 ooo,oo0)
®
Petalhie '.'.n.
~ @
" © SEORORS
" © — ® © I H i
5 G ®
®
ER
E A-B

Pucynok 2.8 — HanamryBanHst po6ot MOBHOTO MOZYITIO

[ToroBopitk B MikpoOH i criocTepiraiiTe sik BioOpaka€ThCsl CHTHA
Ha eKpaHi ociuiorpada.

IlonpociTs BHKJaga4a NepeBipuTH pe3yJIbTAaTH Balioi podoTH,
Nepi Hi’K MPOJOB/KUTH.
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2.5 Yacruna 3. Moayas - Buffer

Bydepumii MOy b (Buffer). [MincumoBaui IIUPOKO
BHUKOPHUCTOBYIOTHCA B TEJIEKOMYHIKaI[iHHOMY OOJaJHaHHI AJs 301LTbIICHHS
MOTYXXHOCT1 CHUTHaNiB. BOHM TakoX BHKOPUCTOBYIOTbCS B  SIKOCTi
iHTepdelicy MK NMPUCTPOSIMH 1 cXeMaMH, SKi HE Y3TO/KEHi 3a piBHEM
curnany. bydepuuit moxyns Emona Telecoms-Trainer 101 ue miacumosay,
SIKHI MOe OyTH BUKOPHCTaHHH B 000X BUMAJIKaX.

Bcranosits perymnsrop Gain moxynst Buffer npubnusso Ha cepenuny
1oro 000poTy.

3'eqHaiiTe MpPUCTPOI SIK TTOKA3aHO Ha PUCYHKY 2.9.

Mpumitka. IlinkiouiTe 4OpHI mTeKepa KabOemiB ociuiorpada B
ruizao 3azemiierns (GND).

orenon i ( ooo;oo00)

SN
o Q ’
s @

2% @
)

e @ o % @ @ %

s e H

o 9 (1 o9

2kHz

DIGITAL @
2kHz
SINE

Pucynok 2.9 — Pobora migcumoBaya

Lle 3'eqHanHs MOXKe OyTH MPEACTAaBICHO OJIOK-CXEMOI0, SIKa HaBeaIeHa
Ha pucyHky 2.10.
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P K Ch.1

leHepaTop
CUrHanoB Bydep

o —{ >— P K Ch.2
2 Kly,

Pucynok 2.10 — Biiok-cxema 3'eiHaHHS

Jauti 3po0iTh HaCTyIHE:

a) TmepekoHaiTecs, 1o BKIoYeH1 kaHanu ocuuiorpaga CHI i CH2;

0) BHKOHAWTE aBTO HAJIAIITYBAHHS:

— HartucHiTh kHOnKy AUTO Ha nuiboBii HaHei;

— mpubepiTh 3 eKpaHy MEHIO aBTO HacTpoiku kHorkoro MENU ON
| OFF;

B) BUKOHaliTe HacTpoWKy perymsitopom Horizontal Tak, 1100
mo6aunTH Ha eKpaHi ABa a00 OLTBITIC MUKIIB CUTHAITY;

r) BUMIpsiTe aMIUIiTy Ty (TikoBa) Bxomy Vin moxyis Buffer (CH1).
3amnuIiTh OTpUMaHe 3HAYCHHS B TaOIHUITIO 2.2.

Mpumirka. [Iporenypa BUMIpIOBaHHS aMIUTITYAN CUTHATY OITMCaHa B
nabopaTtopHiii poooti Nel.

BuwmipstiiTe 1 3anmmnite amiUiityay Buxoay Vout momyss Buffer
(CH2).

Tabmuns 2.2 - Amrmiityna
Bxiona nanpyza Buxiona nanpyza

BigHomeHHs BeMMYMHT BUX1AHOTO CUTHAILY 10 BXIAHOTO HA3UBAETHCS
koedirieaTom nocuierHs. KoedillieHT mocuieHHs MoxXe OyTH BUPaKSHHH
SIK BIJIHOIIIEHHS 1 pO3paxoOBYETHCA 32 (HOPMYIIOH0:

Av=Vou!Vin
Ba)K.TH/IBO: AKIIO CHUT'HAJ Ha BI/IXOI[i Hi,[[CI/IJ'HOBaLIa iHBepTOBaHI/IP'I 110

BIHOIIEHHIO JI0 HOro BXOAy, TO Iiepel KOe]il[ieHTOM MOCHUJICHHS
MOMIIIAETHCS 3HAK, MO0 MiAKPECTUTH Lel (akT.
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Pospaxyiite koedimieHT MOCHIEHHS (3 IOTOYHOI YCTaHOBKOIO
TIOCHJICHHS).

KoedimieHT nocunenns 6yQepHoro Moy € 3MiHaIM. Moro MoxHa
BCTaHOBUTH TaK, L0 BUXiJHA Hampyra Oyae MeHile Hix BXigHa. Lle B3arani
HE MMOCUJICHHS, II€ Ocaa0IeHHs abo 3aracaHHsl.

[oBepuite perymarop Gain moxmyns Buffer mnosmicTio mnpotn
TOAIMHHUKOBOI CTPINKH, MOTIM MOBEPHITH HOrO TPOXH 332 TOJMHHUKOBOIO
CTPUIKOI0, TMOKM HE T100auuTe CHUHYCOINabHYy XBHWJIIO Ha EKpaHi
ociuiorpada.

BumipsiiiTe aMITiTy1y BXiTHOTO CHUTHaTy. 3allUIITh il 3HAYCHHS B
Tabmauui 2.3.

BumipsiiiTe 1 3a0UIIITh aMILTITY/Iy CUTHATY Ha BUXOJ1 MOJYJISI.

Tabnuis 2.3 - AMiuiityna
Bxiona nanpyza Buxiona nanpyza

O0uuCIiTE HOBE MOCUJICHHS 0y()EPHOro MOIYJIS.

IonpociTs BUKIaIa4Ya nepeBipuTH pe3yJibTATH BaIoOi PodoTH,
nepul Hi’K MPOIOBKUTH.

[ligcumoBayi BUKOPHCTOBYIOTH HAINpPYTy JKUBJEHHA IOCTIITHOTO
CTpyMY, 1100 3pOOHUTH KOO IIOCHIIEHOTO BXiJHOTO CHTHANTY.

O4eBHIHO, 110 HAIPYTa KUBJIEHHS 0OMEXYye MaKCUMAIbHUI PiBEHb
MIOCHJIEHHSI. SIKIIIO MiICHITIOBaY 3MYCHTH CIIpOOyBaTH BUBECTU CUTHAI, IKUH
MIEPEBUIIyE€ HAIPYTYy JKUBJCHHS, TO BEPXHI 1 HWKHI MEXi CHUTHAIY
3aUnIIArOThCA. Llel THT CIIOTBOPEHHS CUTHATY OOpi3aHHs.

OOpizaHHs CHUTHAJTy 3a3BHYail BHHHUKA€E, KOIW HAa BXiJ TTOMA€THCS
3aHaATO TMOTYXKHUHM curHai. OTKe, MiACHIIIOBaY TepeBaHTaxyeTbes. Lle
TaKOX 3YCTPIYAE€ThCS, KON KOEPIIiEHT MMOCUIICHHS MMIJICHITIOBaYa 3aHA/ITO
BEIMKAN TO BiAHOLUIEHHIO A0 BXigHOro curHamy. s nemoHcTpauii
BHKOHA€MO HACTYIHI KPOKH:

— TOBEpHITH MOBHicTIO perynsatop Gain OydepHoro moxmyns 3a
TOAMHHUKOBOIO CTPLIKOIO;

— TIOBEpHIThH MOBHICTIO perynsiTop Gain OydgepHOro Moayist mpoTu
TOAMHHUKOBOI CTPUIKH.
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2.6 3micT 3BiTY

— Xig poboTH;

— rpadiune 300pakeHHs BCiX eTamiB poOOTH;

— OCHOBHI CXEMH 3'€IHAHb;

— 3aroBHEHI TaOIuIII;

— pe3yJabTaTH MPOBEICHUX O0YMCIICHb, OTPUMAaHI B XOZ1 BUKOHAHHS
poboru;

— BIANOBI/II HA KOHTPOJIbHI MUTAHHS.

2.7 KoHTpoJbHi NUTAaHHA

1. Teopernunuii (azoBuii 3CyB MiX CHHYCOINAIBHOI XBHJICKO i
KOCHHYCO110t0 JopiBHIOE 90 °. SIKI0 y BalioMy BUMIpi BiH HE JIOPIBHIOE
To9HO 90 °, 10 € MPHIUHOIO?

2. Sk Oyme BUIIAAATH BHUXIAHUH CHTHaN, SKIIO KOE(DIieHT
TIOCHIICHHSI Oydepa TOCUTh BETUKHI?

3. Yomy Buxin 100kHz SINE Moayns Master Signals 0e33Byunuii?
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3 JABOPATOPHAS POBOTA Ne3
«BBenennst B Telecoms-Trainer 101.
Moayai CymaTtop u ®azoodeprau»

Mera poGoTH: TIO3HAHOMHUTHCS 3 MOAYISIMA cymaTtopa i
¢azoobeprayua, a TAKO)K BUBYUTH IX XapaKTEPUCTUKHU.

B xon1i poO0TH BUKOPHCTOBYETLCS HACTYITHE O0JIaJHAHHS:

— crenn Emona Telecoms-Trainer 101;

— nBokaHanbHui 100 MI'1t ocriunorpad;

JBa 3'€IHYBAILHUX JPOTH JJIsl ocmiorpada;

KOMIIJIEKT 3'€IHyBabHIUX MpoBoaiB Emona Telecoms-Trainer.

3.1 Yactuna 1. Moayas - Cymartop

Moaynas Cymarop (ADDER) — npusnauenuii fjis TOro, o0 cKiacTu
JIBA CUTHAJIH Pa3oM.

3'emHaiTe MPUCTPOI SIK HABEACHO HA pUCYHKY 3.1.

Hiakao4ith dYopHI mTekepa KaOenmiB ocmmwiorpada B THI3IO
sazemienns (GND).

Tenepatop
CUrHanos Cymmarop

a
®

100 kHz
Er©)
100 kHz
cos @
100 kHz
DIGITAL

BkHz
o (&
2kHz @
DIGITAL

2kHz
SINE

Pucynok 3.1 — 3'eqnanss npucTpois

Jlane 3'eqHaHHA MOXe OYTH TIPEACTaBIEHO OJOK-CXEMOK, IO
HaBeJleHa Ha PUCYHKY 3.2.

Hani 3po0iTh HacTymHe:

a) moBepHiTh peryisatop g (st Input B) moayns ADDER nosricTio
MPOTH TOAMHHHUKOBOI CTPIIIKH;
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0) BcTaHoBiTH perynsaTop G (ans Input A) npubauzHO Ha cepeanHy
Horo obepTaHHs;

B) YBIMKHITH ocumiorpad, naiire itomy mporpirucs. [lepexonaiirecs,
110 BKJIIOYEH] 00MIBa KaHAJIH,

K Ch.1
[eHepaToOp
CUrHanos Cymmatop
A
Ny —'— P K Ch.2
2 KlNy

ki
Pucynok 3.2 — biok-cxema 3’€/THaHb

I') BUKOHAWTE aBTO HAJIAIITYBAHHS:

— HaTuCHITh KHONMKY AUTO Ha muIhoBii maHeri;

— npubepiTh 3 eKpaHy MEHIO aBTO HACTPOWKH kHoNKor0 MENU ON
| OFF;

J1) BUKOHaWTe HACTpOWKy perymsiropom Horizontal tak, 1100
Mo6avnTH Ha eKpaHi aBa a060 OLIBINE MUKIIIB CUTHAITY;

e) mosepTaiire perynastop G 1o ymopy BiIiBO, a TOTIM BIIpaBo i
rocriocTepiraiTe e exT;

) BUMIpsiTe Hanpyry Ha Input A. 3amumniTe oTprMaHe 3HAYEHHS B
Tabmumo 3.1;

3) MOBEpHITH perymsrop G 70 ynopy 3a TOANHHUKOBOIO CTPLIKOIO;

Y1) BUMIPSNTE 1 3aMHIIITh BUXIAHY HATIPYTY;

K) OOYHCIITE 1 3aUIIITh KOe(illiEHT MOCHUJICHHS HAIIPYTH Ha BUXOI

JI) TIOBEpPHITH perynsTop G 10 yrmopy IpOoTH TOJMHHUKOBOI CTPLITKH;
M) TOBTOPITh KPOKH H) i K).

Tabmuis 3.1 — BumiproBaHHS Hanpyru BUXomy A

Bxiona Buxiona Koagivyienm
Hanpyza Hanpyza NnOCUIeHHA

Input | Makcumym

A Minimym
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[onpociTs BUKJIaIa4a NepeBipuTH pe3yJbTATH Bamoi podoTH,
Nepi Hi’K MPOIOBKUTH.

Jauti 3po0iTh HacTyIHE:

a) TOBEpHITH peryisitop G 10 yrnopy nIpoTu TOIUHHHKOBOI CTPIIKH;

0) Bim'ennaiite Buxig 2kHz SINE moayns Master Signals Bix Input A
1 mipkmodenHs oro Input B cymaropa;

B) moBepHiTh perymsitop G womyns Adder nmo ymopy 3a
TFOJIMHHUKOBOIO CTPLIKOIO;

I') BUKOHAWTE aBTO HaJAIITYBaHHS:

— HatucHiTh kHonKy AUTO Ha nunpoBiii naHeni;

— mpubepiTh 3 eKpaHy MeHI0 aBTo HacTpoiiku kHorkoro MENU ON
| OFF;

1) BUMIpSIHTE BUXIJIHY HANpyry MOAYJS cyMmaropa. 3aluiliTh Bas
BHUMIp B Tabmuio 3.2;

€) OOYMCHITh 1 3anuIIiTh KoedilieHT mocuieHHs: Harnpyru Input B
MOZYJISl CyMaTopa;

’K) IOBEpHITH peryisarop G 10 yropy IpOoTH TOAMHHUKOBOI CTPLIKH;

3) TIOBTOPITH KPOKH 1) i €).

Tabnuis 3.2 — BuMipioBaHHs Hanpyru puxony B
Bxiona Buxiona Koedghiuienm
Hanpyza Hanpyza HOCUTIEHHS

Input | Maxcumym
A Minivym

[loBepHiTh 00MABa perymsaTopa Koedilli€eHTa TOCHICHHS MOy
CyMaTopa MOBHICTIO 332 TOIUHHUKOBOIO CTPLIKOIO.

3'emnatite Buxin 2kHz SINE monyns Master Signals 3 00oma BxomaMu
momyns Adder.

BumipsiiTe i 3anumiiTh HOBY BHXiJHY HAINPYTYy.

Honpocirs BuKkIaga4Ya nepeBipuTH pe3yJbTAaTH Bawiol podoTu,
Nepul HisK NPOJAOBKHUTH.
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3.2 Yacruna 2. Moayasb - @azoobeprau

Mogynb dazoobepraua (Phase Shifter) - nae moxnuBicTs pazoBoro
3CyBY Oy/b-SIKOTO CHTHAJTy Maiike Ha Oyllb-sIKe 3HAYCHHS.

— BCTaHOBITh miepemuikau Phase Ha mnosumito 0° Momyns
(hazoobepraua;

— BCTaHOBITH perynsarop Phase mpubnusHo Ha cepenuny Horo
obopory;

— 3'eHANTE IPUCTPOI K MTOKA3aHO HAa PUCYHKY 3.3.

Mpumitka. [ligkmounts YopHi ImTeKepa KabenmiB ocumiorpaga B
raizgo 3azemiieHHs (GND). Ceitnomion Ha wMoxyni (a3oobepraya
3arOpUTHCS, HE 3BaXKaiiTe Ha HHOTO yBary. BiH Bka3ye e Ha Te, mo Oyna
IIPOBE/ICHA aBTOMAaTUYHA HACTPOWKA MOJYJISI HAa JTAHWUI CUTHAJ.

'eHepatop [ -

e (T 0o0,000)

oa " f
O} L
Lo

100 kHz @ @

SINE

) Phase @ @ @ @

100 kHz 0° ﬁ H ﬁ

DIGITAL

siora (0] °

Dka\?/il @

2kHz

SINE

Pucynok 3.3 — 3’elHaHHA NPUCTPOIB

Jane 3'eqHaHHS MpECTaBIEHO OJIOK-CXEMOO Ha PUCYHKY 3.4.

P K Ch.1
leHepaTop
CATHANOB dasoBpalLatens
A
oy @ —» K Ch.2
2 Kly,

Pucynok 3.4 — briok-cxema 3'e THaHHS
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Jauti 3po0biTh HacTyIHE:

a)

| OFF;
0)
B)

BHUKOHAWTE aBTO HaJNAIITYBaHHS:
HaTUCHITH KHONIKY AUTO Ha nuiboBiii maHeni;
npuOepiTh 3 eKpaHy MEHIO aBTO HacTpoliku kHomkoro MENU ON

BCTaHOBITH nepeMukau Phase Ha mo3umito 180°;
MOBepHITh perynsatop Phase BimiBo, a mnoTiM BmopaBo i

MOCIIOCTEPIraiiTe 3MIHU CHUTHAJY 3 BHUXOMY MOAYJS, 1O BIIHOIICHHIO [0
BX1IHOTO.

IlonmpociTh BHKJaIa4a NepeBipUTH pe3yJIbTATH Balioi podoTH,
nepu HixK 3aKiHYMTH.

3.3 3micT 3BiTY

poboTu;

Xig poboTu;

rpadiune 300paxkeHHs BCIX €TamiB poOOTH;

OCHOBHI CXEMH 3'€JHAHb;

3aIOBHEH1 TaOJIHIII;

pe3yNbTaTH POBEACHUX O0YNCIICHB, OTPUMaHI B X0 BUKOHAHHS

BiITOBiI HA KOHTPOJIBbHI ITUTaHHS.

3.4 KoHTPOJIbHI NUTAHHS

1.
2.
3.

SkuM HanmamTyBaHHSIM CyMaTopa ynpasiisie peryistop G?
Sxwii miama3oH mocwieHHs Tt BUXoxy A moxyis Adder?
[opiBasiite pe3ynbraty B Tabmuisx 1 12. [1lo MoxkHa cka3aTw mpo

ix xoedimieHTaX MOCUICHHS?

4.

Ska 3aJIeKHICT, MK aMILTITY/IOI0 CUTHAJIIB Ha BXOJAX i BUXOJIaX

MOy cymaTopa’?

5.
360 °?

Uu nificHo Moxyib Ga3oo0epTyBada 34aTHUH 10 3CYBY CUTHATY Ha
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4 TJABOPATOPHAS POBOTA Ne4
«BBenennst B Telecoms-Trainer 101.
Monyab Voltage Controlled Oscillator (VCO)»

Meta po6oTH: BUBUMTH POOOTY MOAYISl TeHEpaTOpa peryabOoBaHOi
aMIUTITY/IM 1 YaCTOTH 1 BUBUMTH HOTO XapaKTEPUCTUKH.

B xon1i poO0TH BUKOPHCTOBYETLCS HACTYITHE O0JIaJHAHHS:

— crenn Emona Telecoms-Trainer 101;

— nBokaHanbHui 100 MI'1t ocriunorpad;

— JBa 3'€qHYBJILHHUX JPOTH sl ocuuiorpada;

— KOMIDIEKT 3'¢IHyBajabHMX mpoBoAie Emona Telecoms-Trainer.

lenepatop perymsoBanoto ammorityqu 1 wacrotd (VCO) 1e
ocIuIIATOp, siK 1 Master Signals, ajne Bipi3HSI€ThCS XapaKTEPHCTHKAMH:

— wMoxaynb VCO mae nBa Buxomu (1 ananoropuii i 1 nudposuii), Tomi
sk Moynb Master Signals mae mricts (3 aHAJIOroBUX 1 3 MPPOBUX);

— BHUXIJHa YacTOTa MOIYJIS € PEryahOBaHOIO, TOMI SK BUXiTHA
yacrora Master Signals dixcoBana (2 kI'ny, 8 k't 1 100 KI'1x).

4.1 Po6oTa reHepaTopa peryjiboBaHOI aMILIITYIH

[IpoBexits HacTpoitky Mmoaymnsa VCO, BCTaHOBITS:

— perynarop Gain npuOIH3HO Ha CEpEqUHY HOro 000poTy.

— perynsarop Frequency Adjust mpubam3HO Ha cepeauHy 000poTYy.
— mepemukad Range momyns va nosuiito LO.

3’enHalTE MPUCTPO] AK MMOKA3aHO Ha PUCYHKY 4.1.

v o o o Y o o
Digital © ® ﬁ
& @

Gain

(O ORI
. B ol at

re

—cdJ © ©

KpacHbiii

Pucynok 4.1 — 3’ enHaHHS NpUCTPOIB

Jane 3'emHaHHs NPEACTABICHO OJIOK-CXEMOIO Ha PUCYHKY 4.2.
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VvCoO

Ny b——p«Kch1

MNepemeHHan
yacroTa

Pucynok 4.2 — brok-cxema

Jauti 3po0iTh HaCTyIHE:

a) YBIMKHITH ocumiorpad, gaite nporpirtucs. [lepexonaiirecs, mo:

— BrmouyeHui kanain CHI,

— creng ETT ninkmrouenwnii 1o Bxoxy ociuorpaga CHI;

0) BHKOHAWTE aBTO HAJIAIITYBAHHS:

— HatucHiTh kHOnKy AUTO Ha nuiboBii naHei;

— mpubepith 3 ekpany MeHto aBTo Hactpoiikn MENU ON / OFF;

B) BuMipsiiiTe amrutityny (mikoBa) Buxomy SINE monyns VCO.
3anuiiiTh OTpUMaHe 3Ha4eHHs B Tabuuiio 4.1,

IIpumitka. Bka3iBky M0 BHUMipl aMIUTITyId CHUTHAJIy HaBeIeHI B
JabopartopHiii poooTi Nel.

Ta6must 4.1 — Amrutityaa

Buxiona nanpyza

Buxio SINE

IlonmpociTs BUKJaJa4a nepeBipuTH pe3yJIbTATH BalIoi podoTH,
nepiuI Hi’k MPOAOBKUTH.

JHauti 3po6iTh HacTymHE:

a) moBepHiTh perymsarop Frequency Adjust mogymns VCO moBHiCTIO
MIPOTH TOAWHHHUKOBOI CTPUIKH;

0) BuKOHaWTEe HacTpoiky perynstopom Horizontal Tak, 00
mo0aYnTH Ha eKpaHi ABa abo OUTbINe UKIIB CUTHATY;

B) BUMIpSHTE MEpioA CUTHANY 1 BUKOPUCTABIIM HOTO OOYHCIITH
4acToTy. 3alHILiTh YacToTy B TaOmuio 4.2;

I') NoBepHIThH peryisarop Frequency Adjust moayns VCO mnoBHicTIO
3a TOANHHUKOBOIO CTPJIKOIO;

1) BUKOHaWTe HACTpOWKy perymsaropom Horizontal Tak, 1100
mo0a4YnTH Ha eKpaHi ABa ab0 OUTbINE UKITIB CUTHATY;

€) BUMIpsITE mepioa cUrHany i 004MCIIiTh HOro YacToTy. 3amHIIiTh
pe3ynbTat B Tabnmito 4.2;
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) BCTaHOBITH perynsatop Range moayns VCO na nozunito HI;
3) MOBTOPITH Kpoku 6 - 11.

[pumirka. BxaziBku 1o BuMipy nepiony curHamy i / abo Horo
4acTOTH HaBe/IeHI B 1abopaTopHiii podoTi Nel.

Tabnuis 4.2 —Hacrora curnainy
Minimanvna wacmoma Maxcumanvna wacmoma

RANGE na LO
RANGE na HI

Ionpocits BUKIana4Ya nepeBipuTH pe3yJbTATH Bamioi podoTwH,
nepil Hi’K MPOAOBKUTH.

Ax BuaHo, BuXimHa yactora moayins VCO Moxe OyTH 3MiHEHa
BpPYYHY, BUKOPUCTOBYIOUH perynsarop Frequency Adjust. Hacrora Takox
MoOXe OyTH 3MiHEHa EIEKTPOHHUM CIIOCO0O0M, 3MIHOKO BEJTMUUHH HAIPYTH,
mo mnoxaerbcss Ha Bxig INPUT. [lami nokasaHo, sK 1€ 3pOOHUTH,
BHUKOPHUCTOBYIOYH MOJyb Variable DCV.

Bceranosite perynsrop VOC monyns Variable DCV npubnusno Ha
cepenuHy 000poTy. 3'emHalTe MPHUCTPOI K TTOKa3aHO Ha MAITIOHKY 4.3.

IpumiTka. BeraBre yopHi mTekepa kabeniB ocuuiaorpada B THI3A0
3azemiieHHS (GND).

Perynnpyemoe

HanpKe Hue v oooOoooog
=1 S ®

w © -
S]] = %’, OMORS

®Fo " = > ° ﬂ"‘
o 0 > ;

= vl

S

Pucynok 4.3 — 3'eqHanHs OpucTpOiB

Jane 3'eqHaHHS MpeaCTaBIEHO OJIIOK-CXEMOIO Ha PUCYHKY 4.4.

Perynupyemoe
Hanpsa»eHune vco

# F—— r\J = KCh.1
MNepemeHHas
YacroTa

Pucynok 4.4 — biok-cxema
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Jauti 3po0biTh HacTyIHE:

a) BUKOHAHTE aBTO HAJAIITYBAHHS:

— HartucHiTh kHonKy AUTO Ha nunboBili naHeni;

— mpubepith 3 ekpaHy MeHto aBTo Hactpoiiku MENU ON / OFF;

0) BcraHoBiTh perynsitopom Vertical Kanamy 2 ocuumiorpada
3HaueHHs CH2 =2V;

B) moBepHiTh perymarop VDC wmonyns Variable DCV  3a
TO/IMHHUKOBOID ~ CTPUIKOIO 1 TMoOcHocTepiraiite 3MiHH Ha  €KpaHi
ociuiorpada;

r) noBepHiTh perynsatop VDC monyns Variable DCV npubnuzno Ha
cepeAiMHy HOro o0OpOTY, IMOTIM IMOBEPHITH HOro MPOTH TOJUHHUKOBOI
CTPLIKH 1 3HOBY MOCIIOCTEPIraiiTe 3MiHHU.

IlonmpociTs BUKJaJa4a mepeBipUTH pe3yJIbTATH Balioi podoTH,
nepu Hi’K NPOIOBKUTH.

4.2 3micr 3BiTY

— Xig pobotu Ta rpadiugne 300paxkeHHs BCIX €TaImiB poOoTH;

— OCHOBHI CXeMHU 3'€JHaHb Ta 3aIIOBHEHI1 TaOJIMIIL;

— Ppe3yibTaTH IPOBEACHUX OOYNCIICHD, OTPUMaHi B X0i po0oTH;
— BIATIOBiAI HA KOHTPOJILHI MTATAHHS.

4.3 KoHTPOJIbHI IHTAHHS

1. Ho BimOyBaeThcs 3 Buxompom VDC monymnst Variable DCV komm
BH noBepTaete perymsitop VDC 3a roqMHHUKOBOIO CTPLIKOI0?

2. lllo BimOyBaeTbes 3 wactoToro Buxoxy moaynss VCO, xomu BU
noepTaere peryisrop VDC 3a roquHHIKOBOIO CTPLIKOIO?

3. o BinOyBaeTwcs 3 Buxogom VDC monyns Variable DCV, xomn
BHU noBepTaete peryisitop VDC nmporu ronmHHUKOBOI CTPUIKK?

4. Illo BinOyBaeThcs 3 yacTtoTor Buxoxy Moayns VCO, xomu BU
nosepraere peryasitop VDC npotu roqMHHUKOBOT CTPIIKU?
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