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31.08.16. BBegeHue B gucumnnuHy. dnekrtpuyeckue namepeHus. BAX. UctouHuku toka u 31C
1

CTpyKTypa Kypca «939C»

Y4eOHble 3aHATUA (Yac.) Tp -
AyanTOpHbIE CPC )c,)g [MHTE dopma
Come MK ‘:1‘::" UTOroBO
Kypc Bcero Jlabo locT| . MounyJib 7
cTp oun
ay;wlTneK patop(llp] B | B | g aTrecTta
Bee[ =, | Lu | Hble [akT[ceme] cec| (g ¢hop m
ro |°P! 1 Iba6ornkalcTpe |cuiolaer] M€
X yac

bl )

2,BecHa| 4 |[180] 68 [17| 34 |17] 25 | 87| 5 | 12 | OneKkTpoTexHUKa |aK3ameH
3,0ceHb| 5 |126| 68 |34 34 | - | 37 | 21 |3.5] 12 | O3nekTpoHuKa |3K3aMeH
3,BecHal 6 |126] 34 |17 17 | - | 67 | 25 |3.5] 10 | CxemoTtexHuka | IOk3+P3
Bcero|432] 170 |85 102 [ 171129 | 61 |12]| 34 - -

PacnpepeneHue 6annoB no pasgeny «NeKTPOTeXHUKa»:

MoceweHue — 5%, peweHue 3agad — 20%, 3awmta padot — 60%, 10% - KOHTponbHaAa paboTa nToroBas.
NMocewaemocTb: 1n.p.=4H. Utor. penTtuHr: 20%(atT.1)+30%(aTT.2)+50%(CcemecTp)

TpeboBaHuA no 3awunTe padoT:
Ha a3k3amMeH — MMHMMYM 6 nepBbIX paboT caaTtb. Bce 7 — ona nony4yeHna pentuHra ot 75

NMpumeyaHue K cnanpam: a) perynspHo o6HOBNAKTCA 6) pUCyHKM us UHTepHeTa u He
Bcerga npaBuiibHbl, YTO OTMeYaeTcs Ha NeKumsax

AnTITY. AkyHuMH A.I. DneKTpoTexHUKa, JIEKTPOHUKaA U cXxeMoTexHuKa. HYactb 1. dneKTpoTexHuka




31 08.16. BBegeHue B aucumnnuHy. dnekrpuyeckne namepenus. BAX. |/|CTO‘-IHVIKVI Toka u 9[1C

CTpyKTypa Mmoayns «QNeKTPOTEXHUKa»

NnaHunpyemblie TeMbl 3aHATUN OCEHHero cemecTpa (21 Kypc)

Ne CopepxaHue nekumun u Tem Nabui Bec/
n/n NPaKTUYECKNX 3aHATUN Ne atT
1 | BBegeHHasqa nekumns. OCHOBHbIE 3aKOHbI | QNeKTpuveckne namepenust. sydeHue
N3 Kypca puU3nKkn, TEPMUHbI N MOHATUA. | SNEKTPon3MepuTenbHbIX Npubopos. MynsTUMETP. 1/1
ONEKTPUYECKMNE N3MEPEHUS Ocumnnorpad. Xapakrepuorpad.
2 | MeTtoabl pacyeTta uenen NocTossHHOro | MogenupoBaHue anekTpUYecknx uenem 11
TOKa
3 |MeTtoabl pacdeTta uenen ogHogasHoro | WccnepoBaHue 1 pacyeT uernen noCTOSAHHOro Toka
nepeMeHHOro Toka Iz
4 | Pacuet TpexdasHbIxX n NccneposaHue n pacyeT ogHodasHbIX Lenen
HecuHycouaanbHbIX Lenen. nepemMeHHOoro Toka 3/2
ONeKTprUYecKme MalluHbI.
5 |PacyeT HENNHENHbIX 3NEeKTPUYECKUX MopgenunpoBaHue TpexdasHbIX U
uenen HecnHycouaanbHbIX Lienen AP
6 |[lepexogHble npouecchl B NccnepoBaHue 1 pacyeT HENMUHENHbIX
ANEKTPUYECKMX LIensIX SNEKTPUYECKMX Lienen e
7 | PacyeTr marHuTHbIX Lenen. NccneooBaHue nepexogHblx npoueccos ** 3/3

8 KOHTpOJ‘IbHaS'-I pa60Ta. [NnHHbIE NNHUK 3a|..|e-|-|.|oe 3aHAaATUne

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

10.

11.

12.

OcHoOBHas 1 gononHuTenbHasd nunTepaTtypa

BeccoHoB, J1. A. TeopeTnyeckme OCHOBbI ANEKTPOTEXHUKN: AnekTpudeckme uenm [TekcT]: yueb. ona cTyaeHToB
3NEKTPOTEXHUYECKMX, SHEPrETUYECKNX N NPUBOPOCTPOUTENBHBLIX crneumanbHocTen By3oB / J1. A. beccoHoB. —7-e nag.,
nepepab. n gon. — M. : Bbicw. wk., 1978. —528c. — (an.)

B anekTpoHHOM Buae nmeetcs Takke BapuaHt 1996 roga, 638 c.

Fony6es., A. H. TeopeTnyeckne 0CHOBbI NEKTPOTEXHUKM [DNEKTPOHHbIN pecypc]: pecypcbl aNeKTPOHHOM BMbnmoTekm
MBaHOBCKOro rocyqapCTBeHHOro aHepreTudeckoro yHmsepcuteta / A. H. lony6es; UMY, kacdenpa TeopeTnyecknx
OCHOB 3M1EKTPOTEXHUKM U AneKkTpoTexHornornn. — MieaHoBso, 2007. — Pexxum goctyna:
http://elib.ispu.ru/library/lessons/Golubev/, ceo6oaHbIn. — 3arn. ¢ akpaHa. — A3. pyc.

C60opHMK 3aa4 N0 TEOPETUYECKUM OCHOBAM 3NEKTPOTEXHUKM [TekcT]: yueb. nocobue ansa aHepr. n npubopcT. cneu.
BY30B. — 3-e u3g., nepepab. n gon./J1. A. beccoHos, W. I. emngosa, M. E. 3apyawn.; nog pea. J1.A. beccoHoBa. — M. :
Bbicw. wk., 1988.— 543c - (an.)

CyukoBa J1.WU., . AnnapartHo-nporpaMmHoe obecneyeHne nabopaTopHOro NpakTuKyma no Kypcy "OnekTpoTexHuka u
anekTpoHuka": y4eb. nocobue /Cy4dkosa J1. W., AkyHuH A. I.; AnT. roc. TexH. yH-T um. . W. MNMonayHosa.-bapHayn: N3a-
Bo AnTl TY, 2008.- 204 c.: un. -25 3k3

AxyHuH, A. . KOHCNEeKT nekunmn no anekTpoTexHuke [OnekTpoHHbIn pecypc] / A. . AkyHuH; — AnTl TY, kad. aBToMaTuku
N BbluMCMTENbHLIX cucteM. — bapHayn, 2008. — Pexxum goctyna: http://elib.altstu.ru/, ceobogHbI. — 3arn. ¢ akpaHa.

JononHutenbHas nutepaTtypa

AxyHnH A. I. BeegeHnune B UNT [OnekTpoHHbIN pecypc] / A. I. AkyHuH;— AnTl TY, kad. aBTOMaTUKN N BbIMUCIIUTENBHBIX
cuctem. — bapHayn, 2008. — Pexxum goctyna: http://elib.altstu.ru/, cBoboaHbI. — 3arn. ¢ akpaHa. — A3. pyc.

3anuuk, M. Y. C60pHMK 3agad 1 ynpakHeHW no TeopeTmyeckon anektpotexHuke[Tekct] / M. Y. 3anuuk. - M. : BbicLu.
k., 1988.-248c. - (an.)

OcHoBbl Teopuu uenen [Tekct] / 3eseke I. B., MoHkuH I, A., Hetywwun A. B., Ctpaxos C. B. — 4-e u3g., nepepab. — M. :
OHeprus, 1975. —725 c. — un. — (an.)

KysHeuos, M. /. OcHoBbl anekTpoTtexHuku [TekcT]. / M. U. KysHeuos; noa. pea. C. B. Ctpaxosa. — N3g. 9-e,
ncnpaeneHHoe. — M. : Beicw. wik., 1964.-560 c. — un. — (an.)

TeopeTnyeckme OCHOBbI ANEKTPOTEXHUKN [TeKCT]: y4ebHMK NS aneKkTpoTexH. By30oB. B 2 T. T.1. OcHoBbI Teopumn
nuHerHbIX uenen / noa pea. M. A. NoHknHa. — UN3a. 2-e, nepepab. n gon. — M. : Beicw. wk., 1976. -544 c. — un. — (an.

TeopeTnyeckme OCHOBbI ANEKTPOTEXHUKN [TEKCT]: y4ebHMK AN aneKTpoTexH.By30B. B 2 T. T.2. HenunHenHble uenn n
OCHOBbI TEOPUM 3rekTpoMarHuTHoro nons / nog pea. M. A. MoHknHa. — U3a. 2-e, nepepab.u gon. — M. : Bbicw. wk.,
1976. — 383 c. — un. — (an.

Mopo3oB, A. I. DneKkTpoTexHMKa, ANEKTPOHUKA N MMNYIbCHasA TexHMKa [TekcT]: yueb. nocobme ana nHXeHepHO-3KOHOM.
crieu. By3oB / A. . Moposos. — M.: Beicw. wk., 1987. — 448 c. — vn. — (an.)

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

dPusuka. dnekrpnyectso. OCHOBHbIe ypaBHEeHUS

AnekTpuueckoe conpotusnenune: R=[:p /S 3akoH Owma: R=U-"1

MOLWHOCTD: P=U- I=U?/R=F - R;

: Mposogumocts O=1/R
AHeprus: E=f0 P(t)-dt=P -t

http://rgr-toe.ru/artic

NocnepoBatensHoe BkntoueHune peauctopos: R=) R, U=) U, ciicaiaeniia

sformations/ -
npeo6pa3oBaHuA

MapannensHoe Bkntovenue pesucropos: 1/R=> I/R;, 1= I. <
AneKTpuyeckasi eMKOCTb (KOHAeHcaTop):

T12
C = dQ/dU; I= C-dU/dt; U= [)i-dt; E==";
Cnapafmeﬂbu - Z C I/CI’lO(,Jl— Z I/Ct;
aneKTqueCKaﬂ MHAOYKTU BHOCTDL.
2
L =d®/dl; U=-L-dl/dt; I=; [[U-dt; E==";

n00J1= Z Li’. I/Lnapajme/lbn= Zl/Ll ] bes Y4€ETa MarHUTHON CBA3N

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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Pusuka. KpatHble eanHNLbI

MHOXUT O6o3Ha4yeHue MHOXH O6o3Ha4yeHue
Ha3BaHue Ha3BaHue

enb pycckoe MeXOyHapoOH — Tenb pycckoe MeXayHapoaH
101 [eKaBonsT naB daV 1071 AeumBornbsT nB dVv
102 reKTOBOMbLT B hV 1072 CaHTUBOMLT cB cV
103 KUOBOMLT kB kV 1073 MWISIMBONBT mB mV
108 MeraBonbT MB MV 107® MUKPOBOSLT MKB uv
10° [UraBoLT B GV 107° HaHOBOMLT HB nV
102 TepaBonbT TB TV 10712 UKOBOIMLT nB pV
1013 neTaBonsT rNB PV 107" dpemroBONBLT ®B fv
1018 9KCaBornbT 3B EV 10718 aTToOBONLT aB aV
1021 3eTTaBonNbT 3B yAY, 107 3enToBOMbLT 3B zVv
102 MOTTaBOMLT B YV 1072 AOKTOBOMLT nB yV

Tabnuua gaHa Ha npuMepe eanHULbI U3MEPEHMUST HAMPSKEHNS]

TunuyHble Anana3oHbl N3MEHEHUSA napamMmeTpoB 3ANEKTPOHHbIX KOMIMOHEHTOB, TOKOB U HaI'IpF|>KeHI/Il7I B
AINEKTPOHUKE:

- ConpoTtueBnenHus nexart B npegenax oT Aofen oM Ao eAnHUL, Merom

- EMKoCTM — OT eanHuL, nnkodapag 4o Tbicad MUKpodoapaz,

- WHOYKTMBHOCTM — OT A0SIEN MUKPOTEHPU 4O HECKOSbKUX FrEeHPU

- TOKn — OT gonen HaHoammnep 4O COTEH amnep

- HanpspkeHus — oT MUKPOBOSBT U J0ONEN MUNUBOSLT 4O HECKOSTbKUX KMIOBOSLT

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

MeTpornoruyeckue xapakrepmcTuKu cpeacTB U3aMepeHus

MorpewHoCTH ‘\

>

Cucrematnyeckue

Cny4yauHble
[ [posiBnsatowme Hecraumo- (rpagyvpoBka
cTaTtucTnyeckue HapHbIE (mogenwn) — :
CBOWCTBA (Nomex HeyuyeT psga rmcrepesuc,
(CTaumoHapHble npomaxw’) dakTopoB Temneparypa,
) MarHUTHbIE
11UJ I)"I)
ABCOmOTHbI OTHOCMK- [MpmnBeOeHHbIE: D-pyn/'e NnapaMeTpbl.
e TenbHble:  ||6X=AX/(X -X .) OunHammnyecknin guanasoH:
AX OX=AX/X 20lg(X /AX )
max min
_l \ AR [Topor YyBcTBUTENBLHOCTU: AX .
min
_ e [HOwnanasoH namepenus: [X . .. X ]
OCHOBHBIE [lononHUTenbHbIE: N min max
(20°C BAVSIIOLLIME BEMVNYVHBI: Y UyBCcTBUTENBHOCTL S=Y/X
760MM I;T- Temneparypa, BraxHocTs, Krnacc TOYHOCTWU: okpyrnennas no
CT.) CBET, MarHnTHbIE Non4, 3agaHHoro psga (0.1, 0.5,1,2.5 ...) B %%
AaBrieHne n ap. npvBedeHHasa NorpeLlHoCTb

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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Knaccudukauma cpeacrts u MeToaoB U3aMepeHus
(NnocTOAHHOro N NepeMeHHOro ToKa)

MeToAabl uamepeHus

!

[MpamMble
(BONBLTMETpP, aMmnepmMeTp)

KocBeHHbIe
(ommetp: R=U/I)

N

Y

CoBOKYMHbIE — MO CEPUN U3MEPEHUN,
yepes CTaTUCTUYECKY0 0OpaboTKy,
peLleHne CUCTEM U NPOM.

CpencrBa
n3mepeHus

i

OTanoHbI

Ob6pasuoBble

[Tpnbopbl

[ToBepoyHblE

Paboune

I/I3|V|ep|/|Ter|be|e YCTAaHOBKW — Habop npnbopos B o4HOM MecTe

I/I3mep|/|Teanb|e CUCTEMbI — cogepxaT BbIUUCITUTENBHYO TEXHUKY,
NHTEPJdENCHI, pa3HeceHbl B NPOCTPaHCTBE

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.



31.08.16. BBeaeHue B gucumniuHy. dnekrpuyeckue namepeHus. BAX. I/ICTquMKM Toka n 3[1C

NMoHaTe BAX. UCTOYHUKKM TOKaA U HanpshkeHus. ba3a

Hapo

AJNMEKTPOHHbLIX KOMIMOHEHTOB TPaHCNOHM

U, U2 poBaThb!
14 1 . I S
S e (e

, 0
5 BAX: I=I -UIR ; U=(I- )R sI'R -E_;
‘ Pric.1.2 Ons E: I=E/(R_ +R ); U=I"R =E*R /(R_+R )
a Pue.s & Ana J: 1=J/(Ru+1/g_ )g_ ;
U=I*RH= J*(RngBH)I(RH+1/gBH);
T — Pexumbi:
\ "7 K3 (kopoTkoe 3aMbiKaHue):

u =, U=0; Mpun K3 J=J,,,
a) 6 XX (xonoctoro xopa): 1=0; U=E;
NMpeoGpa3oBaHne ncroyHmkos U B |
R_=1/g_; E=Jig_; J=EIR_; (2
Cornacoaal-me MOLWHOCTU: P = _**

max
RH=RBH 4Rsn

R Ewe ecTb noteHunomeTp!

O6o03Ha4YeHUsi pPe3nCTOpPoB: a — NOCTOSAHHbLIN; 6 — nO,qCTpoeHHbIVI, B — nepemeHHbm, r—
TepMOpe3nCTop; A4 — BapuUCTop (CONPOTUBIIEHUE 3aBUCUT OT HaMNpPsXXeHUsl).

OcHOBHbIe NapamMeTpbl: HOMUHaNIbLHOE CONMpPOTUBIEHUe, AONYCTUMOE OTKITOHEHMe, MOLHOCTb
OmM — oM, KOM—kunoom, MOm—meraom; FlOm—ruraom; TOM — Tepaom.

Ha pesnctopax Om (IR nnu He cTtaeart, K n M— BmecTo 3ansaton. Merombl - gecatnyHasa gpobb
AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

U3mepeHne TOKOB, HaNnpsXKeHUU, MOLHOCTU U CONMPOTUBIIEHUN

BonkTmeTp: BKoYaeTcs napannensHo, R, [/ 6eckoHe4HOCTb. R, — aTo conpoTuBneHne BonsTMETpa ,
NPUMEpPHO paBHO BHYTPEeHHEMY [00aBOYHOMY COMPOTUBIIEHUIO: Rv=Rn' OHo cTaBunochb
nocrieqoBaTesibHO C rafibBaHOMETPOM A YBeSIMYEeHUA ero ConpoTUBIIeHUS

AMnepmeTp: BKnioyaeTcA nocneposartenbHo, R, [1 0. R, =R — WyHT, cTaBuTCcA napannenbHo
ranbBaHOMeTpPY AN YMEeHbLUEeHUA ero CONnpPoTUBMNEHNUS U CHMKEHUA YyBCTBUTESIbHOCTU

BaTtTmeTp: MMeeT TOKOBbIN BbIBOA, BbIBOA BONbLTMETpPA 1 o6LWWnKn BbiBoA, (0603Ha4yaeTca *) TokoBasi
oOMOTKa BKIIOYaeTCA B LieNb Harpy3ku nocrieaoBatesibHO, OOMOTKa HanNpsiXKeHMA - napannenbHo
OmMMeTp: HenocpeaCTBEHHO NOAKIIYAETCA K OTKINHOYEHHOMY OT Lienu n3amepsieMomMy CONMPOTUBIIEHUIO U
noaaeT Ha Hero HanpsXxeHne Unu Tok. UsmepeHune — KOCBeHHoOe, No 3akoHy Oma.

a R: 6 R H i MNoakntoyeHne namepuTenbHbIX NPUOOPOB B
anekTpuyeckyto uenb. Bbibop BapuaHTa
i A) 3 NoAKn4YeHUsa BofikTMETpa Ao UK nocne
CA/) A . z amnepmeTpa 3aBUCHUT OT COOTHOLIEHMNSI BHYTPEHHNX
I__ R\ CONpPOTMBNEHNN NPUGOPOB U CONPOTUBNEHUSA
|}_{: o _ Harpy3ku (usy4yaetcs B 1-u nabopaTtopHou paborte)

JMEHHA BATTMETPA

@ i
I'Iopﬂnox 3HaYeHUN BHYTPEHHUX
¢ COMpPOTUBNEHUMN:
Ha npaKTVIKe R =1 ... 100 Mowm;
.10 OM

Mpn6op MarHMToaneKTpuquKou cucTeMmbl (ranbBaHOMETP)
TunuyHoe BHYTpEeHHee CONnpoTUBIIEHUE — OT COTEH OM A0
eanHuy knnoowm. lNMpenenbHbIN U3MepsieMbIn TOK — nopsiaka 10-
100 mxkA. ConpoTuBneHue KaTyLwku — okorno 1kOm

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

11

ANEeKTPOHHbIN ocuunnorpad. MpuHunn paboTbl

YCKOPSTOLTHH
SMEKTPOA
TOPH3OHTATHHO

toxycHpyroumii OTKIIOHSIOLIHE
SJIEKTPOA 3NEKTPOHHBIH  ILIACTHHBI SKpaH

SNIEKTPOHHAsT /
TIyIKa

Hakarn

+100 B pepTHKALHO
OTKIIOHSTIOIIHE
TUTACTHHBI + 5B

HasHaueHue: ViamepeHne pasmaxa, amnnuTyabl, nepuoaa u
4acTOoThl ANeKTpu4eckux konedaHmin. HabnwogeHne dopmel
CUrHanosB

OCHOBHbI€e y35bl: CPeCTBO OTOOpaXeHus, y3en pasBepTku,
y3en CMHXPOHU3aLmn, aTTeHaTop, yCUnuTesb BXO4HOro
curHana, kanubpatop, 610K NUTaHus.

OcHOBHbIe opraHbl ynpaBneHUs: LleHa JeneHns ans curHana
(aTTeHtoaTop) 1 ANs pasBePTKU, NEPEKNIOYEHME BXOLOB TUNa
curHana AC-DC-Ground. NogceeTka, ApKOCTb, POKYCHMpPOBKA.
PeXXuMbl CUHXPOHU3aUNN (BHELLHSS, BHYTPEHHSIS,
aBTOMaTmn4yeckas, ypoBeHb 3anycka, nepenag U).
CneuunanbHble PeXUMbI: 3NIEKTPOHHAsA fyna, z- MoAynsauus,
BHeLHAA pa3sepTka (ans duryp Jinccaxy, xapakrepuorpada),
CYMMMPOBAHWE 1 BblYMTAHNE CUTHANMOB.

XapakTtepuorpach — npmbop ans cHatusa BAX. Coagepxut
reHepatop, NnpeobpasoBaTtenb Toka B HanpshXkeHme

& Uy

—‘f’ Ux —2 Ux=0
anHLIVIH pa3BE[‘.l)TKVII ny4ya e-nywkKu
*He.

3y,

NN\ NN\
Tc: .

Tp1/1 sz/i Tp3/] 'rpa/it
e VvV V7V

o

«berywee» nsobpaxeHue
(HeT cuHXpoHUu3auun)

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1

ANeKTPOHHbIN ocuunnorpadg (30). YcTtpouctso

Bxoay o : 2 3 YcTpoMnCcTBO KOaKcuarnbHOro kabens
>—| Bxonwos L. |Tipenseper.}., | fwse " Rovmodaie (ocHoBa wyna J0+3aXNMM-«KPOKOANI»):
YCTPORCTBO ycHantens Y JBNEPXKH ycuanreas Y 1 43 —LeHTpanbHas kMna
L J L]
Buew.  Bwyrp. . —+ T Pue.217 2 _ BHyTpeHHMI u3onATop, 3 — aKpaH
CHHXD.  CHHXP. AHanoroBbiv (onnetka), 4 - 3awnTHas o6onouka
U (4
Hogel 0 swm—1Sa / (- WA D T . O . T
/ 11 Te LV AR L TM NSNSt
9(‘."90“0700 N rcnepajop OxkoHeYHHR : : i i , i“ "
CHHXPOHHIAUHK]| ~ PA3BEPTKH YCHARTE AL X 110 2 p o 5
lmﬂ_-:_j'_mon +—t —+ +—+ t‘::.1.:.::
—————n S ARRREERIL S t
Mogayaarop /(;I\/\_Emn - ’
Bxgn X} | SA2 I |
v
Harpeparess
Kanausposounoe I\ N Oxoneynus X
% YCTPORCTBO Bxon Z Igag | YoHAWTERS z
a) 6)
Pexxumbl oundpoBKU curHanos
™ : : Mpamoe npeobpasoBaHue — o 10 — 100 My
[ Fissas Crtpo6ockonuyeckue (RIS) — kaxabii nepuoa HOB. TOYKa
TexHonorus “ObICTPbIN BBOA — MeAJNIEHHOEe
cuuTbiBaHue” Ha ocHoBe M3C (npubop c 3apsaoBon
A::g:::‘a:«e Al Cucrema . Aucnnein | CBA3BIO). BxoaHoM curHan cHavana
? ycTpoicTa patuCcIPALHY KKM | sanucbiBaeTcs B M3C, a 3aTeM OTHOCUTENbHO
= - MeaneHHo obpabatbiBaeTca AL (aHanoro-uucposon
LUndposou Cucrema npeobpasoBaTenb).
30 npeobpasosanus
curHana NHTepnonsunoHHbIe — ANs OTOOpaXkeHUs
NPOMEXYTOUYHbIX, He OLU(POBAHHLIX TO4YeK
Dasivat . Macwrab
y BPEMEHU No
rOPH3OHTANM @ 1 aHHBIE NONYHEHHBIE M3 M2 PEHMEM
C? . A3HHbIE, NONYHEHHBIE PACYE THEIM

0.2 HC I

AL - aHanoro-uncgppoBon npeobpasoBaTenb

[5 Hc/pen., RIS]

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.

NYyTEM NPM NoMow, M NpopammHor | 1 He
ofecnedeHua

[5 Hc/pen. ¢ nHTepnonsauuen]
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Pa3|-|OBV|.q|-|ocm 3neKTpOHHbIX ocu.vmnorpaoloos (90)

f"G OO ¢ 18) (19 25 AHanoroBble (3NeKTPOHHO-Ny4YeBble) -
; CUrHasn HenocpenCcTtBeHHO ynpaBnseT

(" /1

L

1 1 7 T

| \ '!ITI“L— HOREONTAL F TRIGGER q

- F oo o u3obpaxeHneM Ha 3KkpaHe. BbiBaloT :

¥-POSITION Y-PONTION wposmon |

N \ | 4 Y,

\ @ .,l.. @ @ @ 26 MHOronyyeBble: (Ha KaxAbli KaHan — CBOst
=l — anexkTpoHHas nyLukKa);

%m.ﬁ‘l’i s | o 7 || B2, E || ¥ MHOroKaHankbHble (Nywka ogHa, Ho nyy
5\ | = bare |} 29noka3bIBaET NOOYEPEAHO HECKONBLKO KaHamOB:
\ : K®" % o OAMH 32 OAHMM (Ha BbICOKMX 4acToTax) Unu ¢

\J J ﬁ'f; f’:ﬁ 29 /MOTOY€4YHbIM NepeKknrYeHneMm Ha HU3KUX
= YyacToTax)

B B CYPapble 6b1nu elle 3anNoMuHaroLme

= Q
= u“'f Ay -

- ) QE b - (31)(cneymnanbHble 3KpaHbl ¢ 60MbLWUM
__nocnecse4vyeHnem nrommHocgopoB). Cenyac

g?m@néé J m& .,.:'; “ ' 3amensitoT Ll.mbposblmu @ r—

DGR G) B G G G 'iiwi’rz»\i'al 8)  (20) (21) (22) (23)
LUundpoBblie — curian npegBaputensHo oundpoBbLIBaeTCA, 3aNMCbIBaeTCcA B
namMAaTb U 3aTeM BbIBOAUTCA Ha MaTpuyHbIn LCD — akpaH, kak B MK
lMpeumyuwiecmeo—mMHoro gonosnHuTtenbHbix pyHkuun (BrNd, nuamepenne U,f, T n ap).
Hedocmamku — cnoxHee B ynpaBrieHUU, 3a4epXXKu B oTo6pakeHnm

PasHoBuaHoCTU: nopTaTuBHLbIE U Ludposbie USB - ocuunnorpadbi
LUudposon ocunnnorpad Tektronix TPS2024B, |.|e|-|a Ha 10.02.14 — 215 468py6

1 USB - ocumnnorpadbi —
YNPOLEHHbIN BapUaHT LundpoBbIX
Mniockl: ueHa HUXKe, PYHKLUMOHANBbHBLIX
BO3MOXHOCTel 6onblue

MopTtaTuBHbLIN ocuunnorpac Tektronix
THS3024-TK [

4 kaHana, 200MI'y,
LleHa Ha 10.02.14 - 345 504 py6

Ewe 30 MOXHO pa3nuyaTb NO NOMOCe YacToT (CM. crieayrowmn cnama)

Haunbonee nsBectHble N KaYeCTBEHHbIE MapPKU:
Tektronix, Agilent Technologies, Fluke (noptatuBHbie), LeCroy, RIGOL Technologies Inc (Kutan), GOOD WILL

3
Instek (TanBaHb), a Takke Aktakom (ocuunnorpadbl ACK) n AKUIM (PP)
AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHUKA U CXeMoTexXHMUKa. HacTb 1. DneKTpoTexHukKa
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XapaKkTepuCTUKN INEeKTPOHHbIX ocuunnorpacdoB

http://www.prist.ru/info.php/articles/general_ch_modern_oscilloscopes.htm

maBHble:

Yucno kaHanoB (1-4)

NMonoca nponyckanua (0 — 10 ... 2000... MI"u)
YyscTBUTEenbHOCTb (0.5 ... 5 mB/nen)

MakcumanbHO gonycTumoe BxogHoe HanpsikeHue (>100B)

K ocHOBHbIMU napamMmeTpamM OTHOCATCA.
[dnana3oH pa3BepToK NO BpeMeHU U amnnuTtyae
(3Ha4yeHus KoahpPpULUMEHTOB OTKNOHEHUA U
K03 puLMeHTOB pa3BepPTKM)
MorpelwHOCTU n3MmepeHna HanpsXKeHNA U BPEMEHHbIX
uHtepBanosB (0.5 — 5%)
MapameTpbl BXxoAa KaHana BepTUKaribHOro OTKITIOHEHUS,
BKIO4Yan:
aKTMBHOe BxogHoe conpoTtuBneHue (1MOm);
BXOAHasA eMKocTb (5... 25nP);
KoadchmumeHT cTos4en BOMHbI MO HaMPsXKeHUIo
KCBH;
AonycTtuMmoe cyMmapHoe 3Ha4yeHne NOCTOSAHHOro U
nepeMeHHOro HanpsKeHus.
MapameTpbl CUHXPOHM3ALUKU, BKITHOYaNA:
AunanasoH 4acToT; ab
npenenbHble YPOBHMU; 'y
HecTabMUNbHOCTL;

[B

K AONOJIHUTEesNIbHbIM NapamMeTpaM OTHOCATCA.
MapameTpbl NepexoaHOW XapaKTEPUCTUKU , BKIOYaN:

BpeMsi HapacTaHuS;

BbIOpOC;

HepaBHOMEPHOCTb;

BpeMsl yCTaHOBNEHUA.
MapameTpbl aMNNNTYAHO-YaCTOTHOW XapPaKTePUCTUKN
(AYX), Bkntoyasn:

nonoca nponycKaHus;

HOpManbHbIA AMana3oH 4acToT;

pacwMpeHHbIN AnanasoH 4acToT;

onopHas YyacToTa.
KoadchbmumeHT pa3Baskm mexay KaHanamu.
Onsa undposbix ocumnnorpadoB K AOMONTHUTENbHbLIM
napamMmeTpam OTHOCATCA:

yacToTa AUCKpeTM3aumum

ANWHA BHYTPEHHEN NamMATU

AONONHUTENbHbIE CePBUCHbIE (PYHKLUM NO
permcrTpaumumn, XpaHeH1Io 1 0bpaboTke curHana

w O

peXxXnmMbl CUHXPOHU3aLUnn

TunoBas AYX (amnnuTyaHO-4yacToTHas
XapakTepucTuka) ocuunnorpada.

Y wmpokononocHbIx ocuunsnorpados
BepXxHsA YacTtoTa npeBbiwaeT 100 MMy,

Y ocumnnorpacdoB LWWMPOKOro

oo curdan 100MIy] [oTobpaxaemblil curhan]
-
‘ ; ; kg DS-1150 O
— Owndka: 5% 5%
------- —

TDS 1012
Ouwuoka: 30%

/ \ ZI?O%

TDS 1012
Pexun NnHKOBOTO OeTekTopa
Owwnoka: >> 30%

NpPUMeHEeHNA OHa OObI4YHO OrpaHuYeHa
BenuinHon 50-100MIy

» Yacrora (Mlu)

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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NNabopaTtopHan pabota Ne1. UccnepgoBaHue cpeacTB U3MEPEHUN U
3NIeKTPOHHbIX KOMMNOHEHTOB

Llenb paboThi:

1.

2.

Mo
1.
2.

Hay‘-IMTbCFI NnoNb30BaTbCA ANEKTPON3IMEPUTEITbHLIMIA npm6opaMV|: aHaJ10roBbiM 1 LI,VId)pOBbIMM
MYINbTUMETPAMUN N SNEKTPOHHbIM ocu,vmnorpacbom

Hay‘-IMTbCFI HaXoOuUTb NMOrpeliHoOCTb U3AMEPEHNA AJNTEKTPOU3IMEPUTESTIbHbBIX I'Ipl/I60pOB N nHTEepBarn
BO3MOXXHbIX 3HAYEHUN UCKOMbIX BENTUYNH NP COBOKYMHbIX N3MEPEHNAX

Hay‘-IMTbCFI paccynTbiBaTb METOANYECKMNE MOINrPeELLHOCTU N3MepPpeEHNA TOKOB U HaHpFI)KeHMVI 1 npasuiibHO
BbI6VIpaTb BapuaHT NOAKIMHO4YEHNA anl60pa B 3JIEKTPUHECKYHO Liernb

OcBONTb NOHATUE HOMUHASIBLHOIO 3HAYEHUS 3NEKTPOHHbIX KOMMNOHEHTOB N HAaYy4YUTbCA OLEeHUBaTb UX
OOoMnyctnmMoe OTKJTOHEHNE

|_|OJ'Iy‘-Il/ITb npeancrasreHne 06 MHTEPBAJibHOM aHarim3e

BpeMs BbINOJSIHEHUA PaboTbl B NabopaTopuUn HYXKHO:

N3mepnTb HanpskeHne +5 B n +12 B komnbtoTepHOro 6noka nntaHus TpemMsi MynsTumeTpamm 1
9NEKTPOHHbIM ocuunorpadomM Ha pasHblx Npegenax n3MepeHnsa ¢ 3aHeCEHNEM pesynbTaToB B
COOTBETCTBYHOLLME Tabnuupbl

N3mepntb ABa Habopa pe3ancTopoBs (MPeLm3noHHbIX U 0BbIYHbBIX) BBICOKOTOYHBIM MYMBTUMETPOM, a
3aTeM No OAHOMY PE3NCTOPY M3 KaXKaoro Habopa — pasHbIMU MyIibTUMETPaMKU. PesynstaTbl BHECTU B
ase tTabnuupbl

C nomoLbio 3fIEKTPOHHOro ocumnnorpada oueHnTb pa3aMmax, YacToTy 1 nepuog nynbcaunn 6rnoka
nuTaHnsa Ha 5 1 12 B 1 oueHNTb NapamMeTpbl MHOYCTPUAaribHOW CETEBOW MOMEXMN, BO3HMKAKOLLEN OT
KacaHus LLeHTpanbHOW XWSbl Lyna pPyKow

nosny4eHHbIM 3KCnepuMeHTalsllibHbIM AaHHbIM Tpe6yeTc;|:
BbinonHuTtb pacyeT MeTOoaNYECKON norpewHoCcT no nHanemnayaribHoMy 3agaHuio
BbinonHuTtb pacyeT He3arnoJIHEHHbLIX CTPOK npmuBeaeHHbIX B METOONYECKUX YKa3aHNAX Tabnuy

B otueTte n puBeCcTu.

1.
2.
3.

Bce cogepxalimnecs B yka3aHusAx rno ,El,aHHOl7I pa60Te 3arioryiHeHHbIe Ta6J'IVILI,bI
CXGMbI, NCrMoJib30OBaHHbIE MNMPU BbINOJIHEHNN NHOUBUNAOYAJTIbHOTO 3adaHnA
OCLI,VIJ'IJ'IOI'paMMbI VIHJJ,yCTpMaJ'IbHOﬁ rnomMexm n I'IyJ'IbCaLI,l/I17I Bnoka nuTtaHus
AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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1.

Taonuubl c pesynbTaTamMmu paboTbl No1

HanpsixkeHne

Ocuunnorpad,
B/nen

M-1015B

DT838

MS8215

[Anana3oH (ueHa
aeneHus)

1B/nen | 2.5B/gen

10B | 50B

20B

200B

ABTO

MU3mepeHHOe
3Ha4eHune U

AU

U+AU

U-AU

Monapaet B
nHTepBan? (+/-)

MakcumanbHoe 3Ha4YeHue BepxHen oueHku: max (U+AU)

MuHumanbHoe 3Ha4YeHne BepxHer oueHku: min (U+AU)

MakcumanbHoe 3Ha4YeHue HMmxHen oueHkn: max (U-AU)

MuHumanbHoe 3Ha4YeHne HuxHen oueHku: min (U-AU)

MuHMManbHoe abconTHOe 3HaYeHNe NHTepPBanbHOMN OLEHKN:
min(U+AU) — max(U-AU)

MuHUManbHOEe OTHOCUTENbHO 3HAYEHNE UHTEPBAaNbHON OLIEHKN:
2 -(min(U+AU) - max(U-AU)) / (min(U+AU) + max(U-AU))

NMpumeyaHus:

CurHan

Mynb
caummn
+ 5B

UnaycTpuansHas
nomexa —
OCHOBHas
rapMoHuKa

Mynbca
unm +
12B

Pasmax
CUrHana
A

A+AA

A-AA

Mepwon
T

T+AT

T-AT

YacToTra
F

F+AF

F-AF

Ocuunnor
pamma

Yka3aHHble B Tabnuue npegenbl U3MepeHUsi U MacLuTab bl
npuBeAeHbl ANA U3MepPAEeMOoro HanpsikeHus 5 B 1 OnMXHbI
KOPPEKTUPOBAaTbLCS C Y4eTOM BeNIM4UHbI U3MEPAEeMOro
HanpsikeHUA 1 UMEeKLWMNXCA ANnanasoHOB U3MEPUTENTbHOIO
npubopa. OguH npegen BbiIOMpaeTca N3 coodpaxeHus

MaKCUMaribHOM GNIN30CTU K N3MepsAeMOUN BeNiuvmnHe, D,

En.
namep

HoMuHanbHoe

3Ha4YeHue
COMNpoTUBIIEHUA

M300

M1015B | MS8215

Om

kOm

BTOPOW — OnuXkanwmm cneayrowmmn

2. B Tabnuue cnpaBa B nocrneanHen CTpoke nomeLlaercs . — 4
NULLIb CCbISIKa Ha ocuunnorpaMmmy |<-bZ
3. B HuXHeln Tabnuue AR v AR — moaynb MakcumanbHOro ' '
OTKITOHEHUS1 U3BMEPEHHOrO 3HA4YEeHUA OT cpeaHero unu
HOMUWHaAINbHOINO 3Ha4YeHusA
En.
Habop | R, [ v | Ro | Ri| R | Ry | Ry [ Ry R,|Ry|Ry| R, | AR, | AR, [BR_| 3R,
1 Om
2 KOm

HaxoxaeHune MHTepBanbHOM
OLleHKU: nHTepBan D4
oTOpacbiBaeM, Tak Kak OH He
nepekpbIBaeTcs ¢ Apyrumun
MHTepBanamm.

=[U-AU,U+ AU]

O6paTnte BHUMaHue:
cpeaHee apucdmeTuyeckoe
3HauyeHue conpoTuBneHus R
B Habope B obwem crny4yae He
paBHO ero HoMUHasrbHOMy
3HauyeHuo R !

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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PacuyeT MmeToaM4YECKUX NorpeLuHocTemn

I Rr 1 .| E
St ) Sy
V
Rr

t |
St

Cxema PucyHok neBbI# (MCTOYHUK TOKA) PucyHOK npaBbivi (MCTOMHUK HANPSHKEHWS)
Kniou S, OTKn. Bkn. Bkn. OTKn. Bkn. Bkn.
Kniou S, Bkn. OTkn. Bkn. Bkn. OTkn. Bkn.
NapameTp 3Have | Ea. | SHaue- | En. | BHave- | En. | Bnave | Ea. | 3nave | En. | 3Have EA.
HMe | nam Hue n3m HWe n3m HWe n3m HHe n3m HWne U3M
U ngeanbH.npnbopa B - B B B - B B
U peanbHoro npu6opa B - B B B - B B
AU B - B - B B - B - B
éu=AU/U % - % - % % - % - %
| uaeanbH.npnbopa - MA MA MA - MA MA mMA
| peanbHOro npubopa - MA MA MA - MA MA MA
Al - MA MA MA - MA MA MA
6I=AI/I”: QQQQQ . - % % % - % % %
MpumMmeyaHus:

1.  [OnsA pacyeTa HY)XXHO 3aMeHUTb aMnepMeTp U BOSIbLTMETP pe3uctopamu Ruw n Ra

COoOTBEeTCTBEHHO

2. Bce abconioTHble OTKIIOHEHUSI HaxoAsATCs Kak pasHuUA MeXxay NoKasaHUAMU pearibHoro
npubéopa ¢ BHYTPEHHUM COMPOTUBSIEHNEM U uaeanbHbIM NPUOOPOM, Korgaa BHYTPeHHee
COMPOTUBSIEHNE PaBHO HYIIO UITU CTPEMUTCA K 6€CKOHEYHOCTH

3. Bce oTHocuTeNnbHbIe OTKNOHEHUS HaXoAATCA KaK OTHOLUeHUe abCrnonTHOro OTKIOHEeHUS K
nokasaHusiMm ugeanbHoro npmbopa

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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JTabopaTtopHan pabota Ne1. OGwme Bonpocskl

1. Kak paccuyumTbiBaeTcs CyMMapHOe COMNpoTUBNEHME NocneaoBaTenbHO U NapanjenbHO BKIKYEHHbIX CONPOTUBMIEHUMN,
eMKoCcTen U MHOAYKTUBHOCTEN?

Kak ¢hopmynupyertcsa 3akoH Oma?
Kak HanTu aneKTpUYecKyr0 MOLWHOCTL?
Kakue eaAnHULbI KPaTHOCTU UCNONB3YIOTCA AN 0603Ha4YeHUs eAnHUL, NPeBbILaoWMX OCHOBHYIO He 6onee yem B 102 pa3?
Kakvne eanHuLbI KpaTHOCTU UCNOMNbL3YIOTCA ANl 0603HaYeHUA eaANHUL, 3HaYEeHME KOTOPbIX MeHble OCHOBHOMW He 6onee Yem B
1012 pa3?
Y10 Takoe nopor YyBCTBUTESIbHOCTU CpeAcTBa U3MepeHuUsa?
O6wasn knaccudmkaumus norpewHocTen Npuéopos.
Kak npuHssimo 3anucbieamb pe3ysibmam U3MepeHUsl U Kak orobpaxamb e20 Ha 2paghuke?
9. Y10 Takoe oCHOBHasA NOrpeLwHoOCTL?

10. YTO Takoe AOoNoONHUTENbHAasA NOrPeLHOCTbL?

11. YTO0 Takoe Knacc TOMHOCTU U3MEPUTENIbHbIX YCTPOUCTB?

12. YTto Takoe BnusioLlaA BennMyuHa?

13. YTo Takoe npuBeOeHHas NOrpewHoOCTb?

14. Y710 Takoe cucrtemaTmyeckas NOrpewHoOCcTb?

15. YT10 TaKoe cnyyanHas NOrpewHocTL?
- 16. YTO Takoe meToAMYecKasi NOrpewHOCTbL UMM NOrpeLwHoCcTL MeToaa?

17. CxeMmbl BKNOYEHUs NPUOGOPOB B INEKTPUYECKYIO LeNb NPU U3MEPEHUUN TOKA, HANPSXKEHUA U MOLHOCTMU.

18. Kakum Tpeb6oBaHMAM OOMKEH YOAOBNETBOPATL NPUGOP ANA U3MepeHUsa HanpsaxeHua?

19. Kakum TpeboBaHUAM OOIKEH YAOBNETBOPATL NPUbGOp ANA N3MepeHusa Toka?

20. Kak npaeuna noOKno4YeHuUs1 usmepumersnbHbix npubopoe credyem cobnrodamb npu HeobxodumMocmu 0OHO8PEMEHHO20
U3MepeHuUs 8 Yenu moka U HanpsiKeHus1?

21. Kak enusiem exo0Hoe conpomuesieHue npubopa Ha No2pewHoCmMs U3MePeHUsI MOKa U HanpsikeHus1? Cnocobbl yMeHbueHuUs!
nozpewHocmeli usmepeHusi, 06ycrI0esIeHHbIX 8/IUSTHUEM U3MepumesibHO20 npubopa Ha uccredyemyio yerb.

22. Kak Bblpaxatotcs Bonbtbl, AMnepsbl, OMbl, ®apagbl u NeHpu Yepe3 oCHOBHbIe eanHULbLI CU?

23. Yto Takoe NpoBOAMMOCTb, yAelNibHasA NPOBOAUMOCTb, YeM OHa OT/SINYAETCA OT NEeKTPONPOBOAHOCTU U B YeM usmepsietca?
24. Om 4ye2o U KaK 3asucum conpomueJsieHuUe MemaJsislu4ecko20 rnMPo8oOHUKa 3JIeKMpPU4eCcKko20 moka?

25. Yem duana3oH usmepeHuli omnu4aemcsi om rpeodesia usMepeHusi?

26. 4Ymo makoe QuHamu4eckul duana3oH cpedcmea usMepeHusi?

akhobd

® N o

anI Me4YaHUA: 1) kypcuB — BONpochkl NOBLILEHHOW CIIOXHOCTU (PeATUHT 6onee 74 6annoB)
2) 3HaHne BCEX nogyepKHyTbIX BONPOCOB 0653aTeNbHO AN 3awWunThl paboTbl (pedTuHr 25 ... 49 6annos)
3) Npu 3awmTe cTyAeHT AOMKEH YMeTb O6BACHUTb, Kak BbINOMHANAck paboTa u Kak nony4anucb Bce NpuBeAeHHbIe B OTYeTe pacyeTbl U UHbIe AaHHbIe

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.



31.08.16. BBegeHue B gucumnnuHy. dnekrtpuyeckue namepeHus. BAX. UctouHuku toka u 31C
1

10.

11.

12.
13.

14.
15.
16.
17.

18.

JTabopaTtopHasn pabota Ne1. Bonpochkl no padote, 4acTtb 1
Kakue napamMeTpbl 3NEeKTPUYECKUX Lienern U3MepSIoT NpUMeHsAeMble B nadbopaTtopHoun padoTe npubopbl?
Kakyro nozpewHoCcmb usmMepeHusi uMerom rnepeyvyucrsieHHble 8 npeodbidyuwiem eoripoce npubopni?

Kakasa norpewHocTb npeo6bnagaeTt B uMcpoBbIX, a Kakas B aHanoroBbIX Nnpubopax: cny4vyanHasa unu
cucrtemaTunyeckaa?

MoxHo nu o knacce npubopa KOC8EHHO cydumb M0 MUHUMaJIbHOU UeHe desileHuUs1?

Kak N3IMEePUTb TOK, HarnpsaxxeHmne n conporTuBrieHne ucnosibdyemMmbiMmu B ga60Te I1QI/I6OQaMVI?

IMo kakol npu4yuHe omHocumersibHbIe OMKJIOHeHUs1 3Ha4YeHul corpomuersieHuti om cpedHe20 (HOMUHallIbHO20)
3HayeHus1 Ons pa3Hbix Habopoe pe3ucmopoe dasiu 8 pabome cyuecmeeHHO pa3Hbie pe3ysibmambi?

B03MOXHO 51U u3MepeHue conpomuesieHuli omoesnbHbLIX 3/1eMEHMO8, YyCMaHOBIEHHbIX 8 3JIEKMPUYECKUX UensiX 8
csiy4ae omcymcemaeusi (npucymcmeusi) 8 HUX UCMOYHUKO8 moKa (HanpsixeHusi)? Ecniu 03M0OXHO, 06bsICHUMb, KaK
amo HyXHo cdenamsb. *

Kakue npaBuna Heo6xoamnmo cobnopatb Ansa obecnevyeHus 6e3onacHOCTU NpoBeAeHUA U3MEPEHNIN?

Kakue npasuna Heo6xo0umo cobsirodamb Osisi yMeHbWEeHUSs Mo2pewWHOCMU U3MePEeHUSs U 8bIsi8JSIeHUsI B03MOXXHbIX
owubok?

Kakue npaBuna Heo6xoanmo cobnoaartb, YTOObI UCKOYUTL BO3MOXHOCTbL NOBPEeXAeHUA npubéopa B npouecce
npoBeaeHUA U3MepPeHnn?

Kakue u3 npasun pabomsi ¢ npubopom cobnrodameb He 06s13amesibHO, eC/lu HanpsikeHus1 8 uccriiedyemoli
a/1IeKmpu4ecKol uyenu He npeebiwarom onacHbie OJisi XU3HU? *

Kakue HanpsAaxeHns B SﬂeKTQquCKOﬁ Lenu onacHbl ANA XXU3HU?

3aeucum nu eesiu4UHa onacHo20 OJIs1 KU3HU HarnpsikeHUs om xapakmepa delicmeayrouie20 8 uenu HarnpsipkeHusi u
om ceolicme UCMmOoYHUKa 3/71IeKmpo3Hepauu?

Kakne npaBuna Hy>HO cobnoaaTb NpU HaNM4YuM B LEeNU KOHAEHCATOPOB, a TaKke NpPU U3MepPEeHUU UX eMKOCTU?
Umo onacHee 9Ansi npubopa npu HeymesioM obpaweHUU ¢ HUM: U3MepeHuUe MOKOo8 Uslu HanpsiXeHuu?
B yem cocTouT cyThb npoueaypbl NPO3BOHA 3NEKTPUYECKUX Lenen?

lMoyemy Henb3s1 pabomamb ¢ NPU60POM, UCMOYHUK MUMaHUs KOMOPO20 pa3psi)keH, dake 8 cry4ae, ecau
uHOukamop npubopa npodosnkaem pabomamb? *

B yem nposiBnsieTcs HanbonbLuee pasnuune Mexay aHanoroBbiMu U LM POBLIMU INEKTPOU3IMEPUTENTbHLIMU
npunéopammn?

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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INlaGopaTtopHasa pabota Ne1. Bonpocbl no ocuunnorpady
1. KakoBa MakcuMasibHO BO3MOXHasi U MUHUMAaNIbHO BO3MOXHasA LleHa OAHOro ManeHbLKOro aeneHusa y ocumnnorpaca
0S-50307?

2. Kakon MMHUManbHO BO3MOXHbIN pa3Mmax HanpsXXeHUsi MOXXHO 3apernctpupoBartb ocuunnorpadom 0S-50307
KakoBa npumepHo 6yaeT npu 3TOM NOrpeLHoOCTb U3MepeHna?

Kakoea eenu4uHa nopoza 4yyecmeumesibHOCMU M0 8PeMeHU U Mo HanpsiXeHuro y ocyunnozpagpa 0S-50302*

[lo Kakon 4acToTbl HOPMUPOBaHbI XapakTepucTukn ocuunnorpada 0S-5030 1 Kakyro MaKCUManbHO BbICOKYHO
4acToTy MOXHO Ha HeM HabnaaTb?

YTo NOHMMaIOT NoAg TEPMUHOM «pPaCTSXKKa» B 3NIEKTPOHHbIX ocuunnorpadax?
Umeem nu ocyunnoepagh OS-5030 ¢pyHKUUIO 351IEKMPOHHOU 51ynbi? A pacmsikku? *
Kakue cyuwiecmeyrom pexumbsl pabomsl 051 KaHasI06 6epPMUKaibHO20 OMKIOHEHUs y ocyunnozpagha 0S-5030C ?*

Kakue pexxumbi cuHxpoHu3ayuu cyujecmeyrom 8 ocyusiiozpaghe 0S-5030 u yem oHU omiu4aromMcsi Mexaoy
cobou? *

9. Kak Ha ocumunnorpade 0S-5030 MOXHO NONYYUTL CYMMY ABYX CUrHanoB?
10. MoxHo nu Ha ocuunnorpadcge 0S-5030 HabnaaTb PAa3HOCTHLIN CUrHaN U Kak 3TO caenartb?
11. YTO MOXHO MCNonb30oBaTb B KA4e€CTBE MCTOYHUKA CUHXPOHM3MpYOLLero curHana B ocuunnorpacge 0S-50307?
12. Y10 TaKOE€ CUHXPOHM3ALUA U YTO TaKOe BXOA CUHXPOHU3AUNN?
;13. B yeM 3aknro4aemcs pasHuya Mexoy pexxumamu paseepmku ny4da ALT u CHOP?

14. Ha kakue rpynnbli, U N0 KaKum kKnaccndukaumoHHbLIM NpUsHakKaMm MOXHO noapas3aesniuTb COBPpeMeHHbIe
ocuunnorpadbi?

15. Kakue ocHoBHble (PYHKLMOHANbHbIE OJIOKM MMEKT INEKTPOHHbIEe ocumnnorpadbi?
16. Kakue gononHuTtenbHble (*)yHKLIMI/I nMmerT LIMCprBbIe OCLIM.H.HOFpa(*)bI OTHOCUTENbHO aHasoroBbIX?

17. Yem USB - ocuunnozpaghbl omnu4aromcsi om yughposbix ocuusiozpaghoe u Kakue 0onosiHUmesibHbie (byHKyuu
Mo cpasHeHUr ¢ HUMU OHU umerom? *

18. Ymo makoe cmpobockonu4veckuli aghgpekm? Kak oH ucrnosib3yemcsi 8 aHas10208bIxX U Uughpoebix
ocuyusnnozpaghax? *

19. Kakue napameTpbl 3NEKTPUYECKUX Lienen U CUrHanoB MOXHO U3MEPATb NMEKTPOHHbLIM ocuunnorpadom?

20. MoxHo nu ocyuniozpaghomM usMepumb cornpomuesieHue, U, ecsiu MOXXHO, Mo Kak?

21. MoxHo nu ocyusniozpaghomM usMepums cusly moka, u, eCsiu MOXHO, mo Kak? *

22. MoxHo nlu Ha 3KpaHe ocyusiiozpagha oOHoepPeMeHHO Habnrodamb cu2Hasbl ¢ pa3Hol Yyacmomou? Ecnu da, mo e
Kakux criy4yasix? *

23. B kaKux crly4asix 603HUKaem Heob6xo0umMocmb NMPUMEHEeHUs1 8HeWHell CUHXPOHU3auuu? *
AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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JTabopaTtopHasn paboTta Ne2. UccnegoBaHue UCTOYHUKOB 3SIEKTPONUTAHUSA

Llenb paboThl:

. HayuuTbcs akcnepmMmeHTanbHO OUeHMBaTb BHYTPEHHME COMPOTUBIIEHUS] U3MEPUTENbHBIX NPMBOPOB 1
NCTOYHUKOB NMUTAHUS (Rr, Rp,oG’ Rm)

2 Hayuntbca HaxoauTb METOANYECKYHO MNOrPELLHOCTb N3MEPEHNS NPY OOHOBPEMEHHOM BKOYEHMN B LIEMb
BONbTMETPA U amnepmeTpa

3. Hayuntbcsa paboTtaTb C MHCTPYMEHTANbHbIMU CpegaMmn MOAENMPOBAHNSA ANEKTPUYECKNX U ANEKTPOHHbIX

4

1

CXem
Ha npmmepe Mozenen UCTOYHMNKOB ANEKTPONMNTaHNA HAay4YnTbCA NCNOJb30BaTb CUMYITATOPbI
AJIEKTPOHHbIX CXeM AO114 NnpoBeEeHNA BbIYNCITUTESIbHbIX S3KCMEePUMEHTOB

Bo BpemMA BbINOJIHEHUA paGOTbI B na6opaTo’pm1 HY>XXHO.

1. lNpoBecTu OnbIT NO HAXOXAEHMIO BHYTPEHHMUX COMPOTUBEHNA YCTAHOBMEHHbIX B TabopaTopHble CTEHAbI
VCTOYHMKOB NUTaHWs (UCTOYHMKa Toka npu I=4...10mMA, U =20B 1 HanpsixeHust npu U=4...8B, | __ =
50MA). Mpn namepeHnn cneanTb, YTOObI HANPSXKEHUSA U TOK HE BbILLAN 3a 4OMYCTUMbIE 3HayeHus!

2. [lpoBecTu OMbIT NO HAXOXAEHUIO BHYTPEHHUX CONPOTUBIIEHN YCTAHOBIEHHbIX B NTabopaTopHble CTeHAbI
n3mMepuTenbHbIX NPMBoPOoB: R Npu NCNOMNb30BaHMM MyfbTUMETPA B Ka4ecTBe amnepmeTpa
n Rl1 Npwn ero NCnorb30BaHNN B Ka4ecTBe BOSIbLTMETPA

;. Mo NoJy1ly4eHHbIM 3KCnepuMeHTasribHbIM AadaHHbIM U UHOUBUAyalibHOMY 3a4aHUIO

TpebyeTcsa:
OueHUTb BHYTPEHHUE CONPOTUBIEHUSA YCTaHOBIEHHbIX B flabopaTopHble CTeHAbl MCTOYHUMKOB NUTaHUSA B
pexxumax McTouyHUKoB Toka un 31C Ans nonoXxeHUW nepeksoYyaTernss B COOTBETCTBUM C HOMEPOM 3aAaHus
OueHUTb BHYTPEeHHUEe CONPOTUBIEHNA YCTAaHOBIIEHHbIX B flabopaTopHble CTeHAbI U3MEpPUTENbHbIX NPUOOPOB NpwU
3afaHHOM MONOXEHWUU nepekriYaTernsa BHYTPEeHHero ConpoTuBneHus
NMpomoaenupoBaTb cxeMbl AN OQHOBPEMEHHO U3MEPEHUS TOKA U HaMNpPsKeHUA Ha Harpy3ke Ansi pasHbIX
BapuaHTOB NOAKIIOYEHNA NPUOOPOB N BeNMUYMHbI Harpy3Ku U 3aHecTu pesysnbraTbl B Tabnuuy
CHATb M noctpouTb BAX BUPTyanbHOro MCTOYHMKA TOKa U HanpshKeHUA Ans CBOero BapuaHTa

. MocTpoutb churypy Jinccaxy ans ceoero BapmaHTa

B otuyeTe npuBecTu.

1.  CxeMbl ONbITOB M1 Tabnuubl C 3KCNepUMMEHTaNnbHbIMU AAHHBLIMU U pe3ynbTaTaMu pacyeToB

2. PesynbraTtbl MogenupoBaHusa BAX BUpTyanbHbIX MICTOYHMKOB TOKA U HanpsbkeHUA: Tabnuubl n BAX

3.  ®durypy Jluccaxy, nOCTPOEHHYI B COOTBETCTBUM C MHAMBUAYAlNbHbLIM 3afaHueM

MpumMeyaHue: Nnpu NpoBeAEHUN ONbITa YYUTbIBaTb, YTO UCKOMbIE BENIMYUHBI NeXaT B creayrowmx npegenax:
Ona mynstumeTtpoB: R =10..75 1 75...200 Owm; RAO =5...30 kOm n 30...60 KOm;

Onsa NCTOYHUKOB TOKa ﬂr=5...20KOM 7] 30...60KOM;31n;| UCTOYHMKOB HanpsikeHusi R = 10...70 n 100...200 Owm;

B @ N

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUuKa, 3/1IEKTPOHMKA U cXxeMoTexXHuKa. YacTb 1. dneKTpoTexHuka.
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Mynstumerp

1
en aHanorosbin

Bnok
nutanus  ©
Pexum

Namepenne

R

INNTa6opaTopHas pa6ota Ne2. o

Ray” R

-
D

Cxema n metoguka namepeHus

BHYTPEHHUX CONMPOTUBIIEHUMN

=4 ... 8B
<50MA), J°= 1...2NMA E = max
,=0.3. (R, "Jo<20B); R,,,~R

(Eoﬂa

> Jo :
. 5 /
6I
1. OnpeneneHne 2. OnpegeneHne 3. OnpegeneHne 4. OnpeneneHne
BHYTpeHHero R BHYTpeHHero R BHYTpeHHero R BHYTpPeHHero R
nctodHmka SOC R |/|CTOl-|Hl/IKa TOKE Rr: BoanmeTpa Rf-’R. amnepmetpa R,
: Vv IIEEO AV=V fhvon ?S Von=E ﬁﬁ \}) /( Vil ﬂ) I -J I -J ‘R /(R +R )
AV= R/R -J / .t a) v— orll\7n, ) -V ffII -
,_
Ni{/ ) R = H1l(4 () 6)R =V R 6)R,=R™ (151" /1
Vnn Veff R!-!2 R!' Inn Igff RHd_ Rr I"r‘. Vc:‘. ch-f R,':', R‘.’ R,‘.’ V"f.‘ Icﬁ Icn R... RA R’A
BapuaHT 1(2]|3]4|5|6|7(8| 9 |10|11]|12]|13]|14[|15]|16[17[18[19[20 (21|22 |23 |24 |25|26]27 282930
Mynstumetp: LA U(Au|AlulAluflAlU[A|U|[A|U[A[U[A[U|[A[U][A|U[A|ULU][A|L][AJLU|[A|[L]|A
Nepekntouatens Rw:1/2 [1[1[2[2[1[1]2]2[1 |1 |2|2[1|1|2|2]1[1]2]2[1[1[2[2[1[1][2]2]1]1
Nepekntouatens Ra: 112 [1[{1[1|1]|2(2]2]{2(1 1|1 |1 |2|2|2|2|1[1[1[1|2[2[2[2[1[1]1]1]2]2
Brok nutanus: 1/2 1111111 222222221 [1[1[1[1[1[1][1]2]2]2]2]2]2
Rr ncro4yHuka toka: 1/2 1111111111111 111 (1111111112 (212|12|2|]2|2|2|2|2]|]2]|]2|2]|2
Rr uctouHnka Hanp: 1/2 |1|2(1|2|1(2|1|2|1 |2 (1|21 |2[1][2]|1]|]2|1|2|1|21|[2|1|[2]|1]2]1] 2
Ha6op pe3ncTopoB: 1(2]|3]4|5|6|7(8| 910|123 |4a|5]|6|[7[8[9f[10[1|[2|[3|[4|[5|[6]|7]|8]|9]10

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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OpHoBpeMeHHblIe U3MepPEeHNst TOKOB N HanpsXXKeHNN

O6uine npaBuia usmepeHus

1. [ns TOYHbIX UBMEPEHUIN CONPOTUBIIEHUE BONILTMETPA JOMMKHO
MHOrOKpPaTHO NnpeBbIWaTb CONMPOTUBIIEHUE U3MEepPAEeMOn Lenu, a
ConpoTUBNeHue amnepmMeTpa — MHOroKpaTHO MeHblue ero

2. EcnuycnoBue 1 He cobnroagaeTcs, NOrpeLHOCTb U3MEPEeHUSA MOXeT
ObITb rPy060 OLeHeHa KaK OTHOLUeHNe CONpPOTUBIEHUN
u3MepuTenbLHOro npubopa n nameputenbHoun uenu. Hanpumep, ecnu
conpoTtuBneHue paBHo 10kOm, a BHyTpeHHee conpoTuBneHue
BonbTMeTpa — 100 KOM, TO NnorpewHoOCcTbL cocTaBuT nopsaaka 10%

3. Ecnu HeBO3MOXHO ob6ecne4ynTb TPeOOBaHUA K BHYTPEHHUM
CONpPOTUBNEHUAM U3MepUTesNbHbIX NPUGOpPOB, TO UX cneayeT
BKINKOYaTb TakK, YTOObI MUHMMU3UPOBaTb BIIMSAHUE NagaroLWwero Ha
amnepmMeTpe HanpskeHUs, U NpoTeKarLwero Yepes BOSILTMETpP TOKa.
(Hanpumep, ecnu B nokasaHHbIx cxemax R, Benuko, To kntoy S, cnegyet
nepeBecTn B NOSTIOXEHME 2, YTOObI TOK BOSILTMETPA HE U3MeEPSISICA
amnepmeTpoM. Ecnu ke R2 mano, Kntod nyyile noctaBuTb B NosioxeHue 1,
4YTOObI BOSIBTMETP HE U3MEPS NageHne HanpsKeHNsa Ha amnepmeTpe)

Mpun BbinonNHeHMU padoTbl Ne2 Tabnuuy 2.1. He 3aNONHATb, NYHKT 2
3apaHuA He genatb! PacyeTHble 3Ha4YeHMA TOKOB U HanpsiXKeHUn Tabnuubl
2.2. onpepensieM Npu UCKMIOYEHHbIX U3 CXeM U3MepuUTesibHbIX NpudéopoB

Cxema PucyHok 1.2 a PucyHok 1.2 6

R1>R2? R1>R2 R1<R2 R1>R2 R1<R2
MonoxeHue S, 1 2 1 2 1 2 1 2
MapameTtp EQ. nawm. 3HavyeHue | 3HauveHue | 3HavyeHume | 3HaveHume | 3HayeHume | 3HayeHume | 3HayeHume | 3HaYeHue
Upac4eTH B
Umopenu B

oU %

IpacueTH mMA

Imogenu MA

ol %

BaxxHo: npu modesiupoeaHuUuU ucnosb3ylime udeasibHbile 3JieMeHmMbi!

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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Puc. 4

Onsa nocTtpoeHus durypbl 6epem nocrnegoBaTesibHble
otcyeTbl curHanos U (t) m U (t) B OAWHAKOBbI€ MOMEHTbI
BpeMeHu (npoie — ¢ paBHbIM MHTEepBanom), Haxoaum
COOTBETCTBYIOLIME KXKAOMY OTCUETY TOUKY Ha
NIOCKOCTU AIeKapTOBOM cucTeMbl koopauHar (U,
OoTKNnaabIBaeMm no X, U - noy), a3artem
nocneaoBaTeNbHO COeANHSIEM nosiy4eHHble TOYKW. [ins
YyNpoLeHUs MOCTPOEHUSI MOXXHO OCb BPEMEHU curHana
U (t) COBMECTUTb C oCbio X, a ocb BpeMeHu curHana U (t)
HanpanTb BHU3 noocn Y

Kputepnem ycTon4mBOCTM U300paxeHUs ABNAETCA KPaTHOCTb
YacToOT ABYX CUrHanoB (OTHOLWEHWEe BENMYUH YacToT
paBHO LenomMy YUCIYy) U HeU3MEHHOCTb ha3bl.
Manenwee HecooTBeTCTBUE AenaeT hmurypy noaBuXXHOMN

OmHoweHuUe Yyacmom pagHO OMHOWEHUIO KacaHul purypowu
ropu3oHTanbLHOM U BepTUKaNbHOMW rpaHuLbl paMKu, B
KOTOPYHO OHa BNucaHa

Ob6nactb NPpMMEHEeHUs1 — BbICOKOYYBCTBUTENbHbLIA MeToA
onpenerieHUs KPaTHOCTU YacTOT CUrHaANoOB U ha3oBbIX
CABUIroB MexXAay 3TUMMU CUrHanamu

f=1,f=2(1:2)

f=3,f =2(3:2)

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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BapuaHTbl nocTtpoeHusa duryp Jiuccaxy. Xapakrepuorpad

3
N4
——02 | &
: I : 57[ 6’}[ T
I 5 374 4 2nm
| | ] ® : : I ®
T 2n 3 g I |
IEERANE R4
________________ @ | ®
6 i 748
7
koneGarus o ocu Y
1:1=50:50
_m
P1=P27

Xapaktepuorpad - ato
npnbop ana cHaTus BAX.
dakTn4ecku — aTo ocumunnorpad,
cTposwmn curypy Jinccaxy,
koraa U (t) - aTo HanpsikeHue Ha
uccnenyemMoMm anemeHTe
(o6bI14HO — cuHYCcOoMpaa unu
TpeyronbHasa dopwma), a U
nponopuuoHarnbHO TOKY 4Yepe3
vy 3TOT 3JIEMEHT.

BaxHo: B 3agaHuu K pabote
yacTtoTa f1=1 rmu, @, =0

Sy
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AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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11.

12.

13.
14.

JTabopaTopHan pabota Ne2. O6wme Bonpocobl

YTo Takoe xapakrepuorpad n ansa 4Yero oH npeaHasHa4YeH?

MoxHo nu ocyunnozpagh npumMeHsIMb 8 Ka4ecmee xapakmepuozpaga? JJocmamoy4yHo nu
05151 3Mo20 uMemb MOJILKO ocyusisio2padb, unu HyXHbl U dpyaue cpedcmea usmepeHul? *

Kak 6yaeT BbirnsageTb Ha 3KpaHe xapakrtepuorpacda BAX pesuctopa?

Kakon Bug umeetr BAX y ugeanbHoOro u dmsn4ecku peanmlyemMoro UCTOYHMKA TOKa
(HanpsxeHua)?

Kakne Buabl UICTOYHUKOB 3JIEKTPUYECKON 3HEPrun UCMOSb3YHTCA B TEXHUKE AN
3NEeKTPOCHabXeHuAa n novyemy?

lMoyemy e cmabunu3upoeaHHbIX UCMOYHUKaxX moka (HanpsikeHusi) gpopma BAX
omsiudaemcsi om JIuHeUHou? *

NMoyemy peanbHble NCTOYHUKU HaNPAXKEHUA UMEIOT OrpaHu4YeHue No MakCumaribHo
AOMNYCTUMOMY TOKY, @ UCTOYHUKN TOKA — OrpaHNyYeHne No MakCUMMarnbHO AOMYCTUMOMY
HanpsHKeHUro ?

MoxHo nu, n ecnu aa, To Kak npeobpasoBaTb UCTOYHUK TOKA B UCTOYHUK HaAMNPSHKEHUA U
HaobGopoT

Yr1o Takoe BAX?

Kakumu npaBunamm cnenyeTt pykoBoACTBOBaTLCA MPU U3MEPEHUN TOKOB U HanpsiXXeHUn B
CNOXHbIX Uensix?

MOXHO N namepuTtb, U, €CNN MOXHO, TO KaK, CONpOTUBIEHNEe pe3ncTopa, BKINHOYEHHOro B
3NEeKTPUYECKY0 cxemy?

Ona 6onee TOMHOro U3MepPEHUA HarNpsXXeHUs Ha AfieMeHTe uenun BonbLTMETp creayeTt

nogkn4yatb HenocpeaACTBeHHOro K HemMmy UMM K nocriegoBaTesfibHO BKIMHOYEeHHOMY JJIeMEeHTY

u amnepmeTpy? A npu namepeHumn toka? U novemy?
Mo kakum cbopmynam npeobpasyerca NCTOYHUK D C B NICTOYHUK TOKA U HAOOOpPOT?
MokHO nlu udeasnibHbIU UCMOYHUK MOKa npeobpasosamb 8 udeasibHbili ucmoYyHuk 3[C? *

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.
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JTabopaTtopHasn pabota Ne2. Bonpochkl no pabote
Obs3aTtenbHO nu B 3-M U 4-M onbiTe AnA HaXoXAaeHUsA BHYTpeHHero conpoTtuBiieHUs BoJfibTMeTpa (amnepmeTpa)
NnpUMeHATb ABa npubopa)?
Kakum ycnoeusim Qos/mKHbI yOoesiemeopsimb 6HeWHUE pe3ucmopbl U usMepumersnbHbie npubops! u noyemy? *

O6BbACHUTDL nosiy4vyeHHble pe3yrbraTbl MOAEJNIMPOBAHUA NOrpelwHOCTU uaMmepeHmnsa TOKoB U Hanpﬂ)KeHVIﬁ B
CNMOXHbIX pa3BeTBJ/IeHHbIX UensaXx, coaepXxawmnx NCTOYHUK TOKa (Hanpﬂ)Keva)

Yto Takoe SPICE — monens?

Kakne ocHOBHbIe nNpaBuna Hy>XHO cobnroaaTtb npu pabote B cpeae MultiSIM 8?

Y10 MOXHO onpeaenuTb € NomMoLlbio courypsbl Jinccaxy?

Kak no ¢dourypam Jinccaxy MOXXHO HAaUTU OTHOLLUEHUE YacTOT U3MEepPSAEMbIX CUrHANoOB?

Kakumu cnocobamu MOXXHO onpedeniumb pa3Hocmb’'¢ha3 mexdy 08yMsi cu2HaslaMu € MOMOUW,bIO 3JIEKMPOHHO20
ocyusnnozpaga? *

MoxHo nu onpeaenuTb pasHOCTb ha3 Mexay CUrHanamm pasnmuyHonm YacToTbl?
Yem BupTYanbHbin ocuunnorpad B nporpamme MultiSIM 8 otnu4yaercsa or peanbHoOro?

MoxHo nu B moaenu MultiSIM 8 oagHoBpeMeHHO N3MEHSATbL MOSI0XKEeHUEe NOoNo3Ka Y HECKONbKUX
noTeHUMomMeTpoB?

MoxHo nu B mogenu MultiSIM 8 B npouecce paboTbl cumMynsTtopa MeHATb NapamMeTpbl mogenn?
Kak B MultiSIM 8 MmOXXHO BKSTHIOUUTb U HACTPOUTb BUPTYaribHbIA U3MEPUTENbHbLIA MPUOOP U KaKue OHU ObiBalOT?
Yem BuUpTYyanbHble uameputenbHblie npnbopbl B MultiSIM 8 otnnyarotcs ot peanbHbIX?

Bo ckonbKko NpUMepHO pa3 BpeMsi B CUMYNSITOPe TeYeT MeArieHHee pearibHOro BpemMeHu npu cHatum BAX
MCTOYHUKOB NUTaAHNA?

Ymo o6beduHsiem u ymo pasznu4yaem nakemsi EWB u MultiSIM? *

Kakue ewe npozpammHbie cpedcmea komnaHuu National Instruments (NI) dononHsirom u pacwupsirom
eo3moxxHocmu MultiSIM? *

MoxHo nu ¢ noMowbro xapakmepuozpagha cHsmb BAX npednoxeHHbIx 8 pabome modesieli UCMOYHUKO8
HanpsixeHus1i u moka? *

Kakue nakemsli, kpome MultiSIM, makxe npedHa3Ha4yeHbI Onsi SPICE — modenupoeaHus? *

Mouyemy SPICE — mogenu He cnonb3yrOT ANA aHanu3a ClOXHbIX 3/IEKTPOHHbIX CXeM, UCNOSb3yeMbiX B
BbIYMCNIUTENIbHON TeXHUKe?

Kak moxxHo ucnonb3oeamsb 8 cpede MultiSIM npobHuUk u Ymo amo makoe? *
B yem 3akno4yaloTca NpUHUUNUANbHbIE PAa3NInYnsa NpoBeaeHNUS U3MepPeHUn anekTpnyeckux BennvmH Ha SPICE —

MoAensAax oT USMepPeHUn B peasnbHbIX MEKTPUYECKUX uenax?

AnTlTY. BCUB. AkyHUH A.l'. DneKTpoTexHUKa, 3/1IEKTPOHMKA U CXeMOoTeXHMKa. YacTb 1. dneKTpoTexHUukKa.



