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IIpakTuueckoe 3ansiTue Nel «OnepanuoHHbIE yCUITHTETIN»

Ilean padoThl: HAYYNUTHCS COOMPATh MaKEThl HEMHBEPTHUPYIOIIETO
U WHBEPTHUPYIOIIETO YCHIUTENCH, ycrinuTens ¢ auddepeHImaibHbIM
BXOJIOM W TTOBTOPHUTEIS HAMPSHKEHUS, a TaK)KE BBIYUCIATh U U3MEPSTH
UeaTN3UPOBAHHBIA KOY(PMHUIIMEHT YCHICHUS 3THUX cXeM. HayumThbes
KOMIIEHCHUPOBAaTh  HampsbDKEHHWE  caABUra  (HacTpawBaTh  HYJIb)
OMEpPaLMOHHOIrO ycunurenss HA741 (unu nogoOHOro emy).
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Pucynox 1 — Cxema xomnencanuu U . B ONIEPAIMOHHOM yCHUITUTENE

nA741

ObOopynoBanue:

1. Onepammonnsiii ycwmmrenb PWA741 ¢upmsr Fairchild wmm ero
aHaJIOT U €TO OIMHCAHUE;

2.Habop compoTtuBieHu# kiacca TOYHOCTH 2%0;

3. Uctounuk nmutanus +15 B (mocTostHHOTO TOKA);

4, BonbT™MeTp WM ociuiuiorpad, Ha KOTOPHIX MOXKHO H3MEPSITh
MaJible IOCTOSIHHBIE HanpsikeHus (5 MB);

5.['enepaTop cTaHJAPTHBIX CUTHAJIOB;

6. [Torenmmometp Ha conpotuieHue 10 kOwm;
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/.MaketHas manenb, Hampumep EL  Instruments SK-10,

YCTAaHOBJIEHHAsA HA IIACCH PA3MEPOM 5x 82 mroiima (MpuOIU3UTETHHO
12,5x21cm).

Komnencanus HAIIPS?KCHUA CIBUT'A OIICPAIUMOHHOI'O YCHJIUTCIA

nA741

Hanpspkenue  caBura  BO3HHUKAE€T  BHYTPU  ONEPALIMOHHOTO
ycunutensa. YToObl KOMIEHCUPOBATH €ro, K CXeMe Haa0 MNPUIOKUTH
TaKO€ BHEIIIHEE HAMNpPSHKEHUE, KOTOpOE TMOoracuiio Obl BHYTPEHHE
HanpspbkeHue capura. CynecTByeT HECKOJIbKO CIIOCO00B KOMITEHCAIUHY.

B0o3MOXHOCTh ~ KOMIICHCAllMK —Hampsbkenus cusura U, . B
OIepalMoOHHOM ycunutene UA741 ocHoBaHa Ha TOM Qakte, uto Up,
(HanpspkeHue 0a3a-3MUTTEP OUIOJISIPHOTO TPAH3UCTOPA) PACTET IPH
BO3pacTaHUU IIZ< (TOK KOJUIEKTOpa OMIOISPHOrO TPaH3UCTOPA).
CootBeTcTBYOIIAs CXeMa IOKa3aHa Ha pucyHke 1. Tpansuctopel T, n
T, Ha »2TOH cXxeme CiIyXaT HWCTOYHMKAMHM T[OCTOSHHOIO TOKa,
00eCleunBaIOMMH  TOKH  OMUTTEPOB  BXOJHBIX  TPAH3UCTOPOB
coorBeTcTBeHHO T; m T,. Pasbananc HanpspkeHnit Up, TpaH3UCTOPOB
T, u T, KoMIeHCHUpYyeTCS NOACTPOMKOW TOKOB, 33JaBa€MbIX OT
MCTOYHUKOB Hen3MeHHoro Toka T, n T,. B onepannonHom ycunuresne
HA 741 Takas MOJACTPOMKA  OCYIIECTBIISECTCS C MOMOIIBIO

noreHunuoMeTpa 10 xkOwm, KOTOpBIA BKJIOYAKOT MEXIY BBIBOJAMH
YCTAaHOBKM HYJISI YCWIMTEN, TPA ITOM Ha CPEOHIOI TOYKY
MOTEHIIMOMETpa ToAaeTcsa HanpsikeHne — U, Kak MoKa3aHo Ha PUCYHKE
2.

N3MeHssT TON0XKEHUE JBUXKKA IMOTCHIUOMETPA, MOXXHO MEHSTh
3 PEKTUBHOE COMPOTHUBJICHUE AIMHUTTEPOB HCTOYHUKOB HEU3MEHHOIO
TOKa, OTYEro MEHSIETCS W TOK HJTUX MCTOYHHKOB. JIBMXKOK
NOTEHLIMOMETpa IEPEMELAOT A0 TeX I0p, NOoKa HampspkeHue Uy,

TpansuctopoB T; m T, HE OKaxyTcs OIWHAKOBBIMHU: TOraa u

HalpsoKeHUE  clBUra OyneT CKOMIEeHCHpoBaHO. Takoil  cmoco0
KOMIICHCAlIMM  HAMNpSDKCHUST CIBUTAa HCIOJB3YETCS BO  MHOTHX
MHTETPAIBHBIX CXEMaX ONEPALMOHHBIX YCUJIUTEIEH.
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Pucynok 2 — Cxema MoJKJII0UE€HHUS BHEIIHETO0 OTEHIIMOMETpa JJ1s
YCTaHOBKM HYJISI CJIBUTA

IIpr BBINOJHEHWH HACTPOWKH HYJISA 3a3€MIBIETCS BXOJ BCEH
CXEMbI, HO HE€ BBIXOJbI ONEpalMOHHOro ycunutens. llocme Toro kak
HAaCTPOMKA HYJISI OCYILIECTBIICHA,

MOJIaH BXOJHOW CUTHAJ.

CBSA3b BXOJIa CXEMBI C 3eMJEH,
€CTECTBEHHO, JIOJDKHA OBITh yJajieHa, MPEeXkJe 4YeM Ha cxemy OyJer

Iopsaaok BbINOJHEHUSI Pa0OThI:
1. Komneuncamusa caBura.

a) Cobepute cxemy ¢ ONEpaIlMOHHBIM ycuiauTelneM HAT741, kak

nokazano Ha pucyHke 3. Ilepexg mnojacoennHeHHWEM ONEPAIMOHHOIO
YCUJIMTEIS €1l pa3 MPOBEPHTE I[OKOJIEBKY MUKPOCXEMBI IO OMUCAHMUIO.
3aMepbTe BBIXOJIHOE HAMPSIKEHHUE U 3aMUIITUTE €r0 BEJIUUHHY.

HD C
| — r————_IL
_L 10 k0mM 100 kOm
3 + U
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Pucynok 3 — CxeMa yCTaHOBKM HYJISI yCUIIUTENS
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0)Ilepememaiite ABMx)OK moTeHmuomMerpa 10 kOM g0 Tex mop,
MOKa BBIXO/IHOE HAMPSKEHUE HE CTAHET PaBHBIM HYJIIO.

B) Berurciure ko3 QGUIMEHT YCHICHHUS ¢ OOpaTHOW CBS3BIO IS
cxeMsl 3, 11 yero ucronb3yiire cootnomenne K, . =R, . /R; +1.

r) Beruuciure HampspkKeHHE CIBUTa B CXeME J0 KOMIICHCAIIHH.
OTcoeMHUTE CPEAHIOID TOYKY MOTEHIHMOMETPA YCTAHOBKU HYJISA
casura, nsmepote U KOTOpO€ nosiBisieTcs 3a cuetr U IIOCJIE YEro

BBIX 2 CIB ?
BOCCTAHOBUTE COCJIMHECHUE MMOTEHLIMOMETPA. Hcnonp3ylite

coornomenne U_, =U_ /K __.

CcaB
2. KoadduimeHT ycuneHuss HeMHBEPTUPYIOIIETO YCUITUTEIS.

a)lns cxempl, coOpanHoii B mnyHkre 1, ompenemure R,

HEOOXOUMBIE IJIA MOTydYeHUs] KOAG(DHUITMEHTOB YCUICHUS YCUITUTENS C
oOpatHoii cBA3b10, paBHbIX 10 1 100.

0)IloctaBbTe B CXeMy OTH CONPOTHUBJICHHS, OTCOCIUHUTE
HEMHBEPTUPYIOMUM BXOJ OT 3eMIM M H3MepbTe KOIDUIUEHT
YCUJICHUS 110 TIEPEMEHHOMY TOKY.

B) Beriuncnure BenmuumHy R;, HEOOXOAMMYIO JUISI TOTO, YTOOBI

Ko duIMeHT ycuJieHusi ¢ oOpaTHOW CBsA3bIO ObLT paBeH 11, ecnu

R,. =500 KOwm.

r) UsmepbTe KO3 (GUIMEHT YCUICHUS CXEMBI ¢ OOpPaTHOW CBS3BIO
II0 TIEPEMEHHOMY TOKY NIpH HaWaeHHoOM 3HaueHun R,. Ilpwu

kodpunmente ycwienus K YCTAaHOBJICHHOM Ha 3HadyeHuun 11,

0.C.?>
BBIUUCIUTE U M3MEPHTE BBIXOJHOE HANpPSDKEHHE MPU MOCTOSHHOM
Hanpspkeann 0,5 B Ha Bxome. OOpartuTe BHHUMaHHE Ha MOJSPHOCTH
BBIXOJTHOTO CHTHAJIA.

3. IloBTOpUTENH HAPSKEHUS.

a)Cobepute cxeMmy, TOKa3aHHYl0O Ha pUCyHKe 4, HO He
OTCOCAMHSINTE CXeMy KOMIIEHCAIIUY HAMIPSHKCHUS CIBUTA.

3 Bbix
Bx.

o—+
0}

Pucynok 4 — [ToBropuTens HanpsiKeHUs
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0)IlonailiTe BXxOAHOE HampshKEHHE (CHayajga IMEepEeMEHHOe, 3aTeM
MIOCTOSIHHOE) Ha BXOJ CHCTEMbI, M3MEPhTE U 3alMIIUTE 3HAYCHUS
BXOJIHBIX M BBIXOJHBIX HampsbkeHud. Kak cooTHOcCATCS A JIBYX
CUTHAJIOB (IIOCTOSIHHOTO M epeMeHHoro) otHouenuss U, /U ?

B)[locTaBpTe COTIPOTHUBJICHHE MEXKTY BBIXOJIOM U
WHBEPTUPYIOIIMM BXOJOM, KaK MOKa3aHO HAa PUCYHKE 5, U MOBTOPUTE
nyHKT 0). U3menutces au ko3 OUIMEHT ycuiieHust ¢ 0OpaTHOM CBSA3BIO?
[Touemy?

BbIX

o
_IT]jx
Pucynoxk 5 — IloBToputesns ¢ COMpOTUBICHUEM O0OPAaTHON CBSI3U

4. HBepTUPYIOIIHNI YCUITUTETb.
a) Bkimounte omnepauroHHb  ycunutens UA741l mo cxeme,

IIOKa3aHHOM Ha PUCYHKE 6 (COXpaHUB Lenb Komnencauuu U ).
Ry Roc
10 «xOM 100 «0m

Usx

L7 7

Pucynok 6 — ITHBepTHpYIOIINK YCUIUTEID

0)Brruucnure m m3Meppre K03PunueHt ycumeHus K . cxemsl
(K

HEMHBEPTHUPYIOIIETO YCHIINTEIS IPU TeX ke 3HaueHusix R; m R ?

oc. =—R, . /R;). Kak stoT ko3ddurment ycunenus ceszad ¢ K.
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B) Borunciure BenmumHy R;, HeoOXoaumylo ISl MOJYYEHUS
ko3¢p¢punuenta ycunenus, paBHoro 20, ecamm R . =200 xkOm.
Beruncnure u uamepsre K . npu atux 3HaueHusx Ry u R . .

r)[locrabre R, . =100kOMm u R;=10xOm. MW3mepbTe

BEJIMYUHY W TOJISIPHOCTH BBIXOJHOTO HAMPSIKEHUS MPU MOCTOSHHOM
Hanpsoxenuu 0,5 B Ha Bxoze.

5. Ycunurens ¢ audPepeHnanibHbIM BXO0M.

a) CoOepute cxemy, Moka3zaHHy Ha pucyHke 7 (Y I0CTOBEphTECH,
uro U, xomnencuposano. U, =(R, . /R;)- (U, -U,).

BbIX

g = Ugwix
240 kDM 100 kOm j_
o—{  +o— 11— —

RQ PD.C —

Pucynok 7 — Ycunutens ¢ nuddepeHimanbHbIM BX0I0M

O0)BprunciuTte W U3MEpbTE€  BBIXOJHOE  HANpPSDKEHHE  IpU
U, =4+0,2B n U, =-0,3B (nocrosuusix). [nsa ycranosku U; n U,
MO>KHO UCIOJIb30BaTh JEJIUTENH HANPSKEHUS WU OTEHIHOMETPBI.

B)Bbluniciinte W M3MEphTE  BBIXOJHOE  HANpPsDKEHUE  NIPH
U, =+0,2B un U, =+0,3 B (mOoCTOSHHBIX).

r) Kakumn nomkusl 6eite R, w R[ . 1 Toro, 4roObl MMeIo

mecto paseHcteo U, . =20(U, -U,), ecimm R, =R; =20xO0wMm.

[loctaBpTe 3THM CONpPOTUBIEHHMS B CXeMy u usmepesre U, . Ipu

NOCTOSIHHBIX Hanpspkenusx U; =+01B u U, =-0,1B.
nm)Kakue 3nagenns R, . u R ciemoBano Obl BBIOpaTh, eciu

HY>KHO, YTOOBI BBIXOJIHOM CUTHAJ OBLT BABOE OOJIBIIE MO OTHOIICHUIO K
U,, yeMm 1o otHowmenuto k U,, npu U; =U,?

Hanomunanue:
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UBBIX = [R:).c. /(RZ + R:)C)](1+ RO.C. / Rl)UZ - (Ro.c. / Rl)Ul’

Bribepute R, u Haiigure R . ; mycts R, =100 kOm, U; = U,

0.C.?

u R, ., R; u R, uzBectnsl. Toraa:

0.c.?

10 = 2[R} /(10 kOm + R$)]-11, 10/22 = R} /(10 kOm + R}),
R; =454 xOm + 0,454 -R}, R} = 4,54 xOm/0,545 = 8,33 kOm .

ITocTaBbTe 3TH COIMPOTHUBJICHUSA B CXCMY U IIOATBCPAUTC Balll OTBCT
HN3MCPCHUCM.

KoHnTpoJsibHBIC BONIPOCHI:

1. Yo Takoe oneparmOHHbIA YCUIUTEIb?

2.Kakue B onepaliOHHOM YCUJIUTENE OCHOBHbBIEC YaCcTH?

3.Ilepeuncnute CBONCTBA OCHOBHBIX YAacTE€l OMNEpPaIIMOHHOTO
YCUITUTES.

4, CKOJIBKO BBIBOJIOB MOKET ObITh B ONIEPAIIUOHHOM YCHIIUTENE?

5. I[lepeuncinute CBOMCTBA BHIBOJIOB ONEPAITUOHHOTO YCUIIUTEIIS?

6. Yto Takoe HaNpsKEHUEe cBUTa?

7. YT1o Takoe TOK caBura?

8. Uro Takoe kod(ppunueHT ycuneHus?

9.Yto Takoe 1enb 0OpaTHOU CBSA3U?

10.TIo kakoii popmyine onpenensierca KO3PGUIHEHT YCUIICHUS ?

11.1TpuBeauTe OJIOK-CXEMY ONEPALIMOHHOTO YCUIUTETIA.

12.Yto Ha3bIBaeTcs cMH(pa3HBIMU CUTHATAMU?

13.YT0 Takoe BXOJIHOE HAIPS>)KEHUE CIBUTA?

14.YT1o Takoe BXOJAHOU TOK CMEIICHUA?

15.Yto xapakrepusyer koddduimeHT ocnabieHus CUH(a3HBIX
BXOJIHBIX HANIPSIKEHU?
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IpakTuueckoe 3ausitue Ne2 «OrpunarejbHas o0paTHasi CBSI3b U
BHEILIHAS] KOMIICHCALUA CABUIA»

Heab padoTbl: HAYYUTHCS CTPOUTH BHEIIHIOO 1IEMTh KOMIIEHCAIIUN
HaIpPSKEHUS CABUTA, U3MEPSITh KOdPPULIUEHT yculieHus: 6e3 oOpaTHOM
CBSI3U U CpaBHUBATh (PakTHUUECKUl M UACATbHBIA KO3 PUIMEHTHI
YCUJICHUS] YCUJIUTEIS C OOpaTHOM CBA3BIO.

OobopynoBanue:

1. OnepanmonHslii ycunutenb UHA741l wiam ero aHajior U €ro
NacrmopT;

2.Habop compotuBieHuit ¢ gomyckom 2%;

3. Uctounuk nutanus +15B (MocTosTHHOTO TOKA);

4. BonpT™MeTp wau  ocuwuiorpad),  CHOCOOHBIM — U3MEPSITh
IIOCTOSIHHBIE U IIEPEMEHHBIE HANPsKEHUs S MB;

5.'enepaTop CUTHAJIOB;

6. [Torenunometp conporusieHueM ot 10 10 50 kOwm;

/.Maketnass maHenb, Hampumep EL  Instruments SK-10,
CMOHTHUPOBaHHAs Ha I1aCCH.

IHopsinok BbINOJIHEHUS Pa0OTHI:

1.a) Cobparb cxeMy, NpPHUBEACHHYIO Ha pPHUCYHKE 8, s
U3MEpEHUsl YCWICHHs yCWiIHTensd 0e3 oOpaTtHOM cBsizu. U, JOIHKHO

OBITH CUTHAJIOM TEPEMEHHOI0 TOKa ¢ 4dacToTo He Bbimie 10 I'p u
OoJIbIION aMIUIUTynoW (YyABOEHHAs amIumuTtyga — okosno 15 B).
Koadduiment ycuneHus ycuiauTenass ¢ 0oOpaTHOM CBS3BIO paBeH 1;
MO3TOMY CIBHUI HE OyJEeT MMETh CYLIECTBEHHOIO 3HAUYEHUS B CXEME
u3MepeHusi KodpPuIUeHTa YCUICHUs yCUIUTeNsa 0e3 oOpaTHOW CBSI3H.
Conportupienus 99 u 1 kOm paboTaroT Kak ACIUTENh HaIPSKCHUS.

bynem umers U, a BxogHoe Hanpsukenue ycunurens U Oyner paBHO
U, /100. CnenoBarenbHo, KO3(D(PUIMEHT YCWICHHS yCUIHTeNns Oe3
BbIX

oOparHoif cBsa3su Oyner pasen A=U_ . /(U /100)=U_ /U, .
TmarenbHo w3meputs U n U

BBIX H?

paccuutath KO3(pQUIUEHT
yCUJICHUS yCuiuTesst 0e3 oOpaTHOM CBSI3U 3allMCcaTh €ro 3HaYCHUE.
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Pucynok 8 — Cxema uzMmepeHus K03 PUIIMeHTa YCUICHUS Y CHITUTENS
0e3 oOpaTHOI CBs3U

0) CoOpaTh MHBEPTUPYIOMINH YCHUIIUTENb 110 CXEME Ha PUCYHKE 9.
B3ate R, =1MOwM u paccuurate R; mis K, =1000. Paccuurats

R, u Ry i1t R, =200 kOm u R, =50 kOm.

llpumeyanue: TlpeneOperaem CIBUIOM HYJSl Ha BXOJI€ YCHUIIUTENS
UA 741, TOCKOJIBKY MPAKTUYECKA MOYKHO CBECTH K HYJIO HaIPSKEHUE
CIBHTA BBIXOJa C MOMOIILIO BHENTHEW IIENU YCTAHOBKU HYJISL.

Ry Roe
O—'E | S |
UBn
+ Upuix
+U/
° 1
Ry [] L.
Ry
n1 [ y I .
200 xOm
R3
[ &)
-l

b—
=]

Pucynok 9 — Cxema HacTpOMKHU HYJIsI HHBEPTUPYIOIIETO YCUITUTEIIS
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B) 3a3eMJIMTh BXOJI CXEMbI H YCTAHOBUTH HYJIb BBIXO/IA.

r) Wsmeputh KOdPOUUMEHT YCUIICHUS] YCWIHUTENS C 3aMKHYTOU
0OpaTHOM CBSA3BIO MPU MNEPEMEHHOM BXOJHOM HaIpPSKEHUH, aMIUIATYAa
kotoporo paBHa 0,01 B, a wactora 5 I'm.

n) Paccunrars k03hOUIMEHT YCUIICHUS] YCUIUTENS C 3aMKHYTOM
OOpaTHOM CBSI3BIO NI CXEMbl MO MYHKTY T), MCIOJb3ys CIEAYIOIINE
peipakenns: K. =A, I(L+A, -B), rme P=R;/R,. mu

Ay =A R, I(Ry+R,.). Kax 310T pacyer cornacyercs ¢ Baliumu

U3MEpPECHUSIMU?
2.a) CoOpath cxemy, MPUBEICHHYIO Ha pucyHke 10, 1 HaCTPOUTH
HYJIb YCUJIATEJIA.

ff— g o=——-L"J

Pucynok 10 — Cxema HacTpOVKH HYJISI HEUHBEPTUPYIOLIETO YCUITATEIS.
R, =20 — 50 kOm.

CIB. MaKC

0) Paccuutarh uneanbHbi KOOPPUIHUEHT YCUIICHUS YCUIIUTENS C
00paTHOM CBA3bIO, HCOJIb3Ysl BBIPAKECHUE!

Koe = [Ro.c. +(Ra+ RB)]/(RA +Rp).

B) Paccuurtarh k03(pOUIMEHT YCHIIEHHS YCWIUTENs C OOpaTHOMU
CBA3BIO, UCIIOJIb3YS MOJHOE BBIPAKEHHUE ISl KO3(P(ULIMEHTA YCUIIEHUSA
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K,. =A/1+A-B), rtme P=R;/(R;+R,.) (mamomHmMm, drO
R, =RA +Rp).
r) Msmeputh K0dhPUIMEHT yCUICHUS YCHIIMTENS C 3aMKHYTOMN
oOpaTHOM cBsA3bI0. Kak cormacyroTcs JaHHBIE 110 MyHKTaM O, B, T.

KoHTpoJibHBIEC BONIPOCHI

1.YTto Takoe oTpullaTeabHasi oOpaTHasi CBS3b?

2.Kak paccuuTaTh OTpUILIATEIBHYIO OOPATHYIO CBSI3b?

3.Uto Takoe orpaHM4YeHHbINA KO3POUITUECHT YCUIICHUS ?

4.Yto takoe nuddepeHuanbHbIi YCUITUTEIb ?

5.B  dyemM  oTiauMuuMe = HMHBEPTUPYIOIIETO  YCHIHTENS  OT
HEUHBEPTUPYIOUIETO?

6. Hauepture eI BHEIIIHEH KOMIIEHCAIINHU CIBUTA
WHBEPTUPYIOLIETO YCUIUTENS?

/.Kak Biauser oTpuiateiibHasi oOpaTHasi CBsI3b Ha KOI(PUIIUEHT
YCWJICHUSA?

8.Kak Bnmser oTpunarenbHas oOpaTHas CBSi3b Ha BXOJHOE
CONPOTHUBJICHUE?

9.Kak BnusieT oTtpuiiatenbHas OOpaTHas CBsS3b Ha BBIXOJIHOE
COIIPOTHUBJIEHUE?

10.Yemy paBHO BXOJHO€ CONPOTUBJICHUE HWHBEPTUPYIOIIETO
YCHWINTENSA?

11.Kak Biausier Ko3()pPUUHUEHT YCUIICHHUST PA30OMKHYTOTO YCUIIUTENSA
Ha BEIUYMHY KOdh(UIMEHTa YCUIICHHUS YCUIUTENS C OTpUIlATeIbHOU
00paTHOM CBA3bIO?

12.Yem peanbHbIi WHBEPTUPYIOUIUN YCHIUTENIb OTJIMYACTCS OT
UAEeAITLHOTO?

13.YTo Takoe BHEIIHSASI KOMIICHCAIIHS CABUTA?

14.Yemy paBeH TO€ CMEIICHUS HEMHBEPTUPYIOIIETO BX01a?

15.00bsicHUTE TPUHLUN PAOOTHl CXEMbl BHEIIHEH KOMIIEHCAIIMU
caBura?
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IIpakTuueckoe 3ansitue Ne3 «XapakTepUCTHKH, 3aBUCAIIIAE OT
4acTOThI»

Ieab padoTbl: HAYYUTHCS IPOBEPSTH MOCTOSHCTBO MTPOU3BEICHHUS
YCWJICHUS Ha I0JIOCY MPOMYCKAHUS Y 3KCIEPUMEHTAIBHO MOJITBEPANTD
3 eKThl, CBSI3aHHBIE C MPEBBIIICHUEM CKOPOCTH HapacTaHus. Takxke
HAy4YHUTHCS OOHAPYKHUBATh CAaMOBO30YXKJIECHHE HECKOPPEKTHUPOBAHHOTO
YCWIUTENSA U OPTaHU30BBIBATh YACTOTHYIO KOPPEKIUIO YCHIIUTENS.

ObOopynoBanue:
1.Onepammonnsiii  ycunurenb pA741l  dupmer  Fairchild wmm
AHAJIOTUYHBIA €My U €ro ONHUCaHUE (3aBOJCKOH MaciopT);
2.Onepanmonnbiii yeunurens ¢upMmbel Texas Instruments TLO8O
WJIM aHAJIOTHYHBIN €My M €T0 3aBOJICKOM MacmopT;
3. UcTounuk UTaHUS +15B IIOCTOSIHHOT'O TOKa

(moacTpanBaeMbIii);

4. Ocumorpad yHUBEpCadbHBIN, MPUTOMHBIA I HW3MEPEHUS
CUTHAJIOB ITOCTOSIHHOT'O M IIEPEMEHHOTO TOKa C aMILIUTy 01 2 MB;

5.T'eneparop CUTHANOB;

6. [Torentmomerpsl Ha 10 KOwMm;

/.Maketnas manenb, Hampumep EL  Instruments SK-10,
yCTaHOBJICHHAS HA IIaCCH;

8. HabGop npenu3noHHbBIX COMPOTUBIICHUM;

9. HaGop MeTaIlIOTUICHOYHBIX KOHACHCATOPOB.

IHopsinok BbINOJIHEHNSI PA0OTHI

1. U3mepenue koadpuuinenTa ycuineHus 0€3 00paTHOM CBSI3H.

a) Tak kak Juama3oH BO3MOXHBIX 3HA4eHUN Ko3(pdUimeHta
ycuieHuss 0e3 oOparHoil cBsa3u MC onepallMOHHOrO — yCHUIUTENs
JIOBOJIbHO BEJIMK, CHauyajlla MPOBEAEM €ro U3MEPEHUE C JIOMyCTUMOM
TOYHOCThI0. CoOepuTe cxemy, MoKa3aHHYIO Ha pucyHke 11, u usmeporte
ko3 PumeHT ycusiaeHus 6e3 oopaTHOM CBS3H.

0) Ucnonb3yiTe 3TOT yCUIUTEb B TyHKTE 2 IAaHHOUN paOOTHI.

Ilpumeyanue: TIpU BO3HUKHOBEHUU HEYCTOMYMBOCTU MOKET
OKa3aTbCsl HEOOXOIWMBIM YMEHBIITUTH COMpOTUBIeHHE 1 MoM wunu
u3Mmeputh C, coxpaHuB 3HaueHue R, :



15
A=U,_ /(U ,/100)=U, /U

BBIX IR

eciii R, =1 MOwM. O01iiee BeipaskeHue Juist A py MPOU3BOJIbHBIX R, U

Ry:

A: UBLIX /[UC/(RZ /Ry)]'

60 KOM Uy = 1000 Ug 50 KOM

{ ] . 4 I ]

L1 L
e:-— 1 MOmM =P2
o ()
U Ry MA 741 0
Y 1 wom Ugeax;
+ I

Pucynok 11 — Cxema 1151 u3Mepenust KoaghuiimeHta ycujieHus o6e3
oOpatHoii cBs3u. C ~ 200 n®. Yactora U, ot 2 1o 6 ['m.

2.1lpousBeeHre yCUIUTENS Ha MOJIOCY MPOIMYCKaHUsI.
a) CoOepute cxeMy HEMHBEPTUPYIOLIETO YCUIUTENs (PUCYHOK 12)
C ONEpAlMOHHBIM ycuiauteieM HAT741 wiu aHaJOTHYHBIM €My IIpU

R, =10 kOm. Ilogbepute Takoe R yTo0Obl TONyuuth K =200, u

0.C.?
YCTaHOBUTE HYJb CABUTA.

Vkazanue: a) TlogcTpoiiTe BXOAHOE HAINpPsOKEHUE TaK, YTOOBI
nonyyuts U <1B (amMmiauTygHOE 3HAYEHHE), M HCIOJb3yHTE €ro

BBIX

P BBITIOJIHEHUH BCETO IMyHKTA 2.
0) Usmepsre f;,. ¥ paccuutaiite f;, Moap3ysich COOTHOIIEHUEM

fioc =FiL+A-B). (Oro cmemare mpoie, YeM HEMOCPEICTBEHHO

u3MepuTh f).

B) Brluncnure npousBeneHusl yCUICHUS HA MOJIOCY MPOIyCKaHUS
uf,AunKf .
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r) BbruuciuTe npou3BeeHNs YCUICHUS HA TIOJOCY MPOIYCKaHUS
uf, . g K=100 u K~50.

n) M3mepwte f; . mpu K~100 u K = 50. CpaBHuTe H3MEpEHHBIC
¥ pacCuMTaHHbIC 3HaueHHs Jactor f; . W mpowmsBeneHuil ycuieHus Ha

MOJIOCY MPOITYCKaHUS.

R-] = 10 |"\0H RU.C
1 * —
e d I ) S |

Pucynok 12 — HemHBepTHpYIOIINN YCUITUTEID

Ykazanusa: BblUUCIANTE NOPOU3BEACHUE YCUICHUSA Ha IIOJIOCY
MPOIYCKAHUs, UCIIOJB3Ys 3HaueHus f; ., ©3MepeHHbIe PU BHIOPAHHBIX

K.

3. CxopocTh HapacTaHusl.

a) YcraHoBuTe B cxeme no myHKTy 2 3HaueHus K = 20.

0) N3MepbTre ckopocTh HapacTtanusi ycuiutensa. s storo: 1)
NoJaliTe Ha YCWINWTENb CHUHYCOMAAIbHBIM CHUTHAN; 2) MNOg0epuTe
HaIpsKEHWE BXOJHOIO CUTHAaja TaK, YTOObI BBIXOJHOE HAMPSKEHUE
ObLTO OJM3KKMM K MaKCUMaJIbHO BO3MOKHOMY ISl JAHHOTO YCHUJIMTES;
3) yBEIWUYHMBAWTE YaCTOTY CUHYCOUIAJIBHOIO CUTHAJIA JI0 TEX IMOp, MOKa
CUTHAJ Ha BXOJE HE CTAHET TPEYrOJIbHBIM, KaK MOKa3aHO HAa PHUCYHKE
13; 4) usMmepbTe KpYyTU3HY JIMHEWHOTO Y4YacTKa BBIXOJHOTO CHUTHAJIA.
Ota kpytusHa (AU . / At) paBHA CKOpOCTH HapacTaHUS.

B) PaccuuTaiite yacTtoTy, npu KOTOPOH CUHYCOUJATbHBIA CUTHAJ
HA4YHET MCKaXaTbCs, €CIIM HaNpsHKEeHUWE Ha BbIXOJAE paBHO 5 B
(ammmutygnoe) wnu 10 B yaBoenHoit ammiutynbl. Mcnonb3yiite
cootnomenus V = 2nfU

BBIX

a. Makc *
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b N
J
]

Pucynoxk 13 — M3mepenue ckopoctu Hapactanus. V = AU/ At.

r) IloaTBepauTe U3MEPEHUEM OTBET IO IMYHKTY (B).

n) PaccuutaiiTe, mpyu KakoM aMmIUTUTYJAHOM HAMNPSIKEHUH MOYXKHO
pabotath 0€3 HCKaXEHWW TPU  TMOJYUYCHHBIX  OTPAHHUYCHMSIX,
0OyCJIOBJICHHBIX CKOPOCTBIO HapacTanus, enu yactota 50 kI '.

e) IloaTBepaute u3BMEpEeHUEM OTBET IO MYHKTY (11).

K) YKaXUT€ BO3MOXXHBIE MPUYUHBI BCEX PACXOKICHUN MEXKIY
pPacCUUTAaHHBIMU U U3MEPEHHBIMU PE3YyJIbTaTAMH.

4. YacToTHasi KOPPEKIIUSI.

a) Cobepute  cXeMy  MHBEPTUPYIOUIETO  YCUIUTENS  C
UCIIONIb30BaHueM omepanronHoro ycunutens L0880 ¢upmer Texas
Instruments uiau ananoruunoro eMy. KoadguiiueHT ycunenus: cxemsl (¢
oOpaTHOH CBA3BIO) TOJKEH ObITH 0KOJI0 5. Koppekiuio He nenanre.

0) HaOmronaiiTe camoBO30yKIEHHE.

B) Ilogkmrounte KoppekTupyromumii konaeHcarop C, =12 nd,

KaK pEKOMEHAYETCs B 3aBOJICKOM [aclopTe; CIoco0 BKIIOYEHUS
KOHJICHCAaTOpa NOKa3aH Ha pUCyHKe 14.
r) HaOmronaiite ycTOMUHNBYIO pabOTy CXEMBI.

Roc

. o
1 Ugmix

Pucynok 14 — Cxema BxiroueHus onepaimonnoro ycunutens 1TL0O80
dbupmer Texas Instruments
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Vrkazanus: Tlpu uzrortoBinennn NC onepanMOHHBIX YCHIIUTENEH
MOTYT BO3HUKAaTh Pa3duvsl MEXAY HMX OTIEIbHBIMH SK3EMIUISIPAMH.
[ToaTOMYy 171 TOJTHOTO MOJABJICHUS TEHEPAIMA HEKOTOPBIX YCHIUTEIECH
MOET OKa3aThCsl HEOOXOJUMBIM YMEPEHHOE U3MEHEHUE BETUUUHBI C_ .

KoHnTpoJbHBIE BONPOCHI

1.Kakue  CyIlIeCTBYIOT  NPUYMHBI  3aBUCHUMOCTH  CBOMCTB
ONEPALMOHHBIX YCUIUTEIENH OT YACTOTHI?

2.4Yto Takoe aguarpamma bonae?

3.YTo Takoe yacToTa cpesa Kackazaa?

4.Yto Takoe nojaoca nponycKaHus?

5. KakoBsl PUYHHBI HEYCTOWYHUBOCTHU onepanuOHHbBIX
yCUJIUTENEN?

6. Kak crpoutcs dha3oBas xapakTepucTuka?

7.Yto Takoe ahpext Munepa?

8. OnummuTe crnocoObl Koppekiuu casura ¢assel mpu dddekrte
Munnepa, Ha CyKE€HHH OJIOCHI IIPSMOTro Kackaja.

9.Yto nokaspIBaeT YaCTOTHAS XapaKTePUCTUKA?

10.Yto BeIHYkmaeT KO0IGPUIMEHT yCUJIEHUS Taaarh IpHU
BO3pPACTAHUU YACTOTHI?

11.Yto takoe neuumbden?

12.Pacckaxute o HaKJIoHEe KO3 UITMEHTa YCUICHUS.

13.YTo Ha3bIBaeTCA AeKag0Mn?

14.Kako# ycuauTeNb Ha3bIBa€TCI MHOTOKACKATHBIM ?

15.TIpuBeauTe BbIpakeHue sl 0011ero Ko3gphuunueHTa yCuieHus,
YUUTBHIBAIOIIEE 3aBUCUMOCTb OT YaCTOTHI.
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IpakTuueckoe 3ansitue Ne4 «Cymmupymoume cxeMmbh)

Heab padoOTBI: HAYYUTHCS  PACCUUTHIBATH  KOMIIOHCHTHI
VHBEPTUPYIOLIETO CyMMAaToOpa, CXEMbl CIIOKEHUS C BECAMHU, CXEMBI
CHOKEHHUSI-BBIYUTAHUS 1 HEUHBEPTUPYIOLIETO CYMMAaTOpPa U CTPOUTH ITU
CXEMbI TaKUM 00pa3oMm, YTOObI OHU BBHINOJHSIA 3aJaHHbIEC ONepaluu
CYMMHUPOBaHHUA. TakKe HaydhTbCid pemarb C IOMOWIBIO CXEM
CJIOKEHHUSI-BBIYUTAHUS CXEMBI IByX YPABHEHUHU C IBYMSI HEU3BECTHBIMU.

Ob0opynoBanue:
1. IBa onepanmoHHbIX yeunurens nA741 dupmer Fairchild nom nx

aHaJIOTH;

2.Habop compoTuBieHu# ¢ TOUHOCTHIO 2%;

3. crounuk mutanus +15B nmocTtossHHOTO TOKA;

4.BonptmMeTp wiM  ocIuiorpad,  CIOCOOHBIA  M3MEPATH
HeOobIMe HanpsikeHust (10 2 MB mocTosiHHOTO TOKA);

5.Habop moreHIMOMETpOB, BKIIOUYAIOMIMK mOoTeHIuoMeTp Ha 10
KOM;

6. MakeTHas 1aHenb, Takas, kak EL Intsruments SK-10,
CMOHTHUPOBAaHHAs Ha I1ACCH.

B oroifi mpakTtuyeckoir paboTe MOXKHO HCIIOJb30BaTh M
IIEPEMEHHBIE HAINPSKEHUSI, €CIIM UX YaCTOTa HE CIMIIKOM BEJIUKA U BCE
OHM cuH(pa3Hbl. [loayduTh  KeJlaHHOE TOCTOSHHOE  BXOJHOE
HANPSDKEHUE MPOIIE BCETO C MOMOIIBIO MOTEHIIMOMETPA, BKIIFOUEHHOT'O
10 CXEME Ha pUCYHKE 15.

Ha npoTsxkenun Bceit pabOThI ClielyeT IPOBEPITh YCTAaHOBKY HYJIS
CIBUTA IPU 3a3EMJICHUU BCEX BXOJIOB CXEMBL.

+{ O

~ 10 kOm []*—0

_U (@ e —— -
Pucynok 15 — 3aganue noCTOSSHHOTO HaNPSKEHUSI C TIOMOIIBIO
MIOTECHIIMOMETpPA




20
IopsiioK BBHINOJIHEHUS PA0OTHI

1. uBepTupyroumii cymmaTop (¢ Becammu).
a) CoOepure HMHBEPTUPYIONUMH cymmarop (pUCYHOK  16),
nmeronmid U, =—(3U; +2U, +5U;). Ucnonesyiite R, ~100 kOm

¥ BBIYMCIINTE HEOOXoaAUMBble BenuuuHbl Ry, R, u Rj.

Ugpix

- I

—

Pucynok 16 — UuBepTupyrommu CyMMaTop.
U= TU1(Roc /R + Uy (Roc /R,) +Us(Ry o /R3)]:

0) Paccumraiite u usmeppre U s U, =3B, U,=2B un
U, =U, =U,.

2.CxeMa ycpeaHeHuH .

a) YcraHoBute B cxeme Ha pucyike 17 R;=R,=Rj.

BBIX

Berauciure BenmuuuHy R . ,HEOOXOMUMYIO JUIsi TOTO, YTOOBI cXeMma

0.C.?
yCpEHsIIa BXOIHbIC HAIIPSXKEHHUS.
0) Beiunciute W U3MEpPhTE BBIXOJHOE  HAMPSHKEHUE MpH

U, =U, =U,.

3. CxeMa CJI0)KeHHS-BBIYUTAHUSL.

a) Ycranosute R) . =R_ . =100 kOM B cxeme Ha pucyHnke 17.
Paccumraiire  R;, R,, Ry 5,  obecrieunBaroIue
U, =—-(2U; +3U,)+(4U;+2U,). He 3abyapte cbOanaHcupoBaTh

CXEMY.
0) CoOGepurte 3ty cxemy. Ycranoure U, =U, =U;=U, =2B.

BBIX

PaccunTaiite 1 u3MepbTE BBIXOJHOE HAPSKECHUE.
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Pucynok 17 — Cxema Cl10XE€HUA-BBIYUTAHUS.

U= TU1(Roe /R + Uy (R /R)IH[U3(Ro . /RY) + UL (Ry . /R5)]

4. PenieHre cuCTEMbl YPaBHEHUM.

a) BriOepute cucTeMbl ABYX YpaBHEHUH C IByMSI HEU3BECTHBIMH C
3apaHee M3BECTHBIM OTBEeTOM, Hampumep, 2X+3Y =12, 3X-2Y =6.
Bri6epute nmoaxoAsmiue MacTaObl Il HAMPSHKCHUN, HMUTUPYIOITUX X
1 Y B CX€Me PEUICHUsI CUCTEMBI.

0) Cobepute cxeMy JUisi pEHICHUs] CUCTEMbl YpPaBHEHHU,
UCIOJB3YIONIYI0  CXEMbl  CIIOXKEHHs-BbluMTaHusi. He  3a0ynprte
cOaJIaHCUPOBATh YCUIIUTEIIH.

B) CpaBHHUTE U3MEPEHHBIC U BHIUUCICHHBIC OTBETHI.

3ameuanue: Y KaXOOU CXEMBI CIOXEHUSA-BBIUMUTAHUS HAIO
YCTaHOBUTD HYJIb IIPH 3a3€MJICHHBIX BXOJIaX.

Ecnu coenuHeHHbIE N1 PEIICHUS CUCTEMbl YPaBHEHUU CXEMBI
CJIO’KEHUSI-BBIUUTAHUS OYyIyT UMETh HU3KHE KOA(PQPUIIMEHTHI YCUICHUS
IpU 3aMKHYTOH Lienu OOpaTHOM CBSI3M, HEKOTOPHIE YCHIIUTEIU MOTYT
caMoBO30yxkaarbcs. JlJis mpekpaiieHus: camoBO30YXAEHUS OOBIYHO
OKa3bIBAETCS IOCTATOYHBIM MOAKIIOYUTH NapajieIbHO COMPOTUBIICHUIO
R,. ycwmrens konzaeHcarop emkoctero 0,01  wmxd. Ecmn

NOAKIIOYEHNE KOHJACHCATOpa HE OCTAaHOBUT TEHEpalMIO, TPUIETCS
MEHTh OOmMil KOAQPUIUEHT YCWICHUS YCWIMTEIeH ¢ oOpaTHOU
CBSI3bI0. DTO MOJKHO CJieJiaTh, HaIpUMeEp, TMOJKIIOYUB COMPOTHUBIICHUE
(10 xOwm) wmexay 3emied W oOOmMMMU (MHBEPTUPYIOIIUM H
HEUHBEPTUPYIOIINM) BXOJAaMHU.
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KoHnTpoJibHBIEC BONIPOCHI

1. Y10 Takoe cymmarop?

2.Kaxoit cymMmmaTOp Ha3bIBA€TCA UHBEPTUPYIOIIUM?

3.Kak  paccuuThiBaeTCs  BXOJAHO€  CONPOTHUBJICHUE IS
WHBEPTUPYIOLIETO cyMmaTopa?

4.Kak BBITIAIAT CXeMa CYMMHUPOBAaHHMS C MacHITaOHBIMU
kodhpurmenTamu?

5. Kak BRITJIAIUT cXeMa CI0KEHUS-BBIYUTAHUS?

6. YTo Takoe HEMHBEPTUPYIOIIHI BXO?

/.Ilouemy WHBEPTUPYIOIIMHA W HEUHBEPTUPYIOUIUM  BXOJbI
JOJKHBI OBITH COaTaHCUPOBAHBI?

8. MOXXHO M CyMMHUPYIOIIME CXEMbl MPUMEHATH ISl PelIeHUs
ypaBHEHHM?

9.B 4dem oTiiMuKMie MHBEPTOPA OT MHBEPTUPYIOILIETO CyMMaTOpa?

10.Yto Takoe cuH(azHas ommoka’?

11.YT0 Takoe cucTeMa IpOonopIOHAILHOTO PEryIUPOBAHMA?

12.Kakoe HampspKeHUE XapaKTepU3yeT COCTOSIHUE OOBbEKTa
yITpaBJICHUS ?

13.0numuTe OpUHIUI ACHCTBUS CHUCTEMBI MPOMOPIHOHAIBHOTO
peryJMpoBaHusl.

14.Ha 4yTo yKa3bIBa€T HAIPSIAKEHHUE YCTABKU?

15.YTto cpaBHMBAET CyMMUpYIOIIIasi cxema?
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IpakTuueckoe 3ansitue NeS « MuTerparopsl u nuddepeHuaTopbn

Hea»  paboTbl:  HAYYUTHCS  CTPOUTHL  HMHTETPATOp M|
muddepeHImaTop A MOJYyYSHHUS HUHTErpaia WM MPOU3BOJHON OT
3aaHHOTO curHanma. Hcmonb3yss wuHTerpatop u auddepeHmuaTop,
HAy4HUThCS TPOBEPATHh, 4TO AUG(EpEeHIIMPOBAHNE U WHTETPHPOBAHHE
CyTh B3aUMHO OOpaTHbIE omepanuu. Takke HAyYHUTbCS BKJIIOYATH
JBOVMHOM MHTErPATOP B PEKUME I'€HEPATOPA.

ObOopynoBanue:

1. IBa oneparmionusix ycunutens pA741 ¢dupmer Fairchild wm nx
aHaAJIOTH M X 3aBOJICKOM IMacIopT;

2.Habop compoTuBieHu# ¢ TOUHOCTHIO 2%;

3. Uctouynuk nuranug +15B nocTtosHHOr0 TOKA;

4, Habop maitnapoBbIX KOHIEHCATOPOB;

5.T'eHepatop cHUTHAJIOB, CIIOCOOHBIM JaBaTh CHHYCOHWIAIBbHBIC,
PSAMOYTOJIBHBIE M TPEYTOJIbHBIC KOJICOaHUSI;

6. JIByxiydeBoii ocummiorpad;

/. ITorenuuometp Ha 10 kOwm;

8.MakerHasg mnanens ¢ rHe3gamu jgua1 MC, Ttakas, kak EL
Intsruments SK-10.

IHopsinok BbINOJTHEHNSI PA0OTHI

1. UnTerpatop.
a) CoOparb 10 cxeMe Ha pPHCYHKe 18 wuHTEerpaTop, Iaromui

BBIXOJHOM curHan Bujga U, =—2000IUldt. CKOppEeKTUPOBATH ATOT

WHTETPATOP TaKUM 00pa3oM, YTOObI HUXKHSISI 4acTOTAa UHTETPUPOBAHUSA
obu1a paBHa puOaM3UTENBHO 30 I'11. Y CcTaHOBUTH HYJIb CABUTA.

0) PaccuuTtaTh U NpoOBEPUTH SKCHEPUMEHTAIBLHO BHJ BBIXOJIHOTO
CUTHaJa i CJIEAYIOIIUX BBIXOJHBIX CUTHAJOB: 1) cHHycoumalibHas
BoJiHA yactotor 1 kI m ammutygon 2B; 2) mpsiMoyrojibHas BOJIHA
yactoTol | k[ 11 1 1BOMHON aMIUIUTY 01 SB.

B) [lomo6pate R u C Tak, 4TOOBl MHTErpaTOp JIEUCTBOBAI KakK
aKTUBHBIA (PUIBTP HUZKUX YACTOT C KOA(POUIIMEHTOM yCUJEHUS S5 U
f, =500Tw. IlpoBeppre paboTy d3TOro  (puiIbTpa, U3MEPUB

K09 QUIMEHT yCHIICHUs Ha HU3KMX YacToTax M yactoty cpesa f . Ilpu

IIPOBEPKE UCIIOJIB3YHUTE CUHYCOUAIBHBIA BXOAHOW CUTHAJ.
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Pucynok 18 — UnTerparop

2. Tuddepennmarop.

a) Cobepute cxemy, Kak MOKa3aHO Ha pUCYHKEe 19, Tak, 4TOOBI
oy =—01-107%(dU, /dt).
Ckoppektupyite 3T0T AuddepeHimaTop Ha MaKCUMaIbHYI YacTOTY
muddepeniupyemoro curana 1 k.

IMOJYYUTHb BbIXOJHOC HAIIPAKCHUC BHIA U

Pucynok 19 — {uddepenimarop

0) PaccuuraiiTe BHUJ BBIXOJAHOTO CHTrHaja, €CJIM Ha BXOJ
muddepeHimaTopa nmoAarTCa TpeyroyibHble Kojaebdanusa yactoron 1 k'
n ammmrtygon 2,5 B. IlpoBepere pe3ynpTar pacueta H3MEPEHUEM
BBIXO/JHOTO CUTHAJIA.

B) IlogoOpaB Hamnexamum obpazom R, u C,, mocrtpoiTe Ha
OCHOBE CKOpPPEKTHPOBAaHHOTO auddepeHImaropa mojiocoBo GuiabTp ¢
YaCTOTHOM XapaKTEpPUCTHUKOM, MokazaHHOW Ha pucyHke 20. IIpoBepete
NEeUCcTBUE HTOro (UIbTpa MyTEM HU3MEPEHUS BBIXOJHOTO CHUTHAaja.
Hcnonb3yite 1Tpu TPOBEPKE CHUHYCOMJAIBHBIA BXOJHOW CHUTHA.
Pe3ynbTaThl peacTaBbTe B BUE IpaduKa.
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TN

HacToTa

Pucynok 20 — YacTtoTHas XapakTepHCTHKA ITOJIOCOBOTO (PUIIbTpA.
f, =320 I'n, f, = 5klw.

3. B3aumHO 00paTHbBIE OnEpaIuu.

ITockonbky auddepeHIupoBaHUE W HHTETPUPOBAHUE SBIISIOTCS
B3aMMHO OOpaTUMBIMU OTEpPAlUsIMU, CIEAYET OXHWJATh, YTO, MOJAB Ha
BXO0/I WHTErpaTopa MPSIMOYTOJIBHBIE KoeOaHus u
npoaudPepeHIupoBaB €ro BBIXOJAHOM CHUTHAJI, MBI OISITh MOJIYYHUM
UCXOJHYIO0 MPAMOYTojibHYI0 BOHY. Cobeputre cxemy, MOKa3aHHYIO Ha
pucyHke 21, W mnomaiiTe Ha €€ BXOJ NPSAMOYIOJIbHbIE KOJEOaHUs
aMmruiuTyaou SB u wactoroit 1 kl'. KakuM Oka)keTcsi CUTHaJl Ha BBIXO/JIE
unterparopa? Ha Beixone nuddepeniuaropa? 3anuiiure pe3yabTaThl.

10 kOm 04 My
Ug;.:o-'-“"I:: — !|{
=10 kO™
* 3 'Y :
100 Kim

200 Om 'L'II MKP

s

Pucynok 21 — CxeMa, JTIEMOHCTPUPYIOIIAsi B3aUMHYI0 0OPaTUMOCTh
nuddepeHIMpOBaHNs U UHTETPUPOBAHUS

4.T'eHepatop Ha JBOMHOM MHTETPATOPE.
CoOepute JBOWHOW HHTErpaTop MO CXEME Ha pUCYHKE 22 U
BKJIIOUUTE €ro Kak reHeparop. MHcmonp3yiite R =10xkOm wu

C = 0,1 Mx®. Bpiunucnure u u3MepbTe 4YaCTOTY KoJieOaHUI reHepaTopa.
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JTa cxeMa BecbMa YyBCTBUTEINbHA K BennunHe C. Ecnu renepanus
orcyrctByer, yBenuubTe C mnpubnusurensHo Ha 20%. (Ilpu
UCIIOJIb30BAHUM BBICOKOTOUHBIX KOHAEHCATOPOB TAaKOW MPOOJIEMBbI HE
BO3HUKHET).

R 2 /2 /2
U, o—-l_‘“_]—l—li_‘l—o—l —
c | a2

T

PucyHok 22 — JIBOWHOM WUHTETPATOP.

4
U, =~ RO [Juydt

5. @akynbTaTUBHBIN pa3ell.

OTOT pazien TOCBAIIEH  pemeHuro  auddepeHnnanrsHoro
ypaBHeHus1. Cobepute cxemy JUisi HaXOXKJICHHUS 3aBUCUMOCTU TOKa OT
BpeMEHM B 1ienu Ha pucyHke 24. Ucnone3ynre U, =1 B nocrosHHOrO

TOKa.

1B

i |
C = {mg®

R=10 k0Om

| .

Pucynok 23 — Cxema 1151 KcClIe€JOBaHUS
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3ameuanue: YCTPOWCTBO JIsI M3MEPEHUS BBIXOJHOTO CHUTHaja

(ocommtorpad) craeayeT 3amyckaTh B MOMEHT II0JJadyd  BXOJHOTO
HaNPsDKEHMUS.

KoHTpoJbHBIE BONIPOCHI

1. Yo Takoe uHTErpaTop?

2.4Yto Takoe aguddepenuunatop?

3. B Kakux ciaydasx UCIOJIb3yeTCsl HHTErpaTop?

4.B KaKHX ciryvasx 1eaecoo0pa3Ho UCIIOJIb30BaTh
muddepenimaTop?

5. Kakue pexxuMbl CyIIECTBYIOT y TPEXPEKUMHOTO HHTErpaTopa?

6. YTo Takoe cxemMbl OrpaHuYCHUs?

7. 17151 4eTro UCHOJIb3YIOTCSI CXEMbI OTPAaHUYEHUS ?

8. Kakoii uHTerpaTop MOKHO UCMOJIb30BaTh KaK reHepatop?

9.B ueM 0COOEHHOCTh MHTETPATOPA-YCHIIUTEIISA?

10.Korma mpuMeHseTCcsl CyMMHPYIOITUI HHTETPaTop?

11.Kakue Bujbl 1udPepeHuaTopoB CymecTByOT?

12.Yem peanbHBIM HHTETPATOP OTIAUYACTCS OT HACATBHOTO?

13.B dem 3akimtodaeTcs KOPPEKIHs ONMTMOKH HHTEeTpaTopa B CiIydae
MEJIJIECHHO MEHSIOIIEroCsl CUrHasa?

14.1300pa3ute 4aCTOTHYIO XapaKTePUCTUKY UHTErpaTOpa.

15.N306pazute YaCTOTHYIO XapaKTEPUCTUKY
HECKOPPEKTUPOBaHHOTO IuddhepeHImaropa.
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IIpakTuueckoe 3ansaTue Ne6 «Jlorapupmuueckune cxeMbi»

Ilear padoTBI: HAYYHUTHCS PACCUUTHIBATH KOMIIOHEHTHI CXEM
J0Tapu(PMHUIECKOTO W aHTUIOTAPUPMHUUECKOTO yCHUIUTEIEH, MPOCTOrO
(GYHKIIMOHAJIBHOTO TIpeoOpa3oBaTeisi, yTPOMCTBA CHKaTHUS CUTHAJIOB U
coOpaTh I3TH CXEMBI.

ObOopynoBanue:
1. IBa oneparrionHbix ycuiutens pA741 ¢dupmer Fairchild wm nx

aHaJIOTH;
2.Habop conpoTUBIECHHI C TOUHOCTHIO 2-HbIM % pazOpocoM;
3. crounuk mutanus +15B nmocTossHHOrO TOKA;
4.T'eHepaTop 3ByKOBBIX CUTHAJIOB;
5. IBa crabunutpona, U_ =2B u U_ =4 B;

6./IBa n-p-n — tpanzucropa, 2N3710 unu aHamOrUYHBIX (JTydIle
UCII0JIb30BaTh MOJ00paHHbIC Maphl, Takue, kak 2N2461);

7. /I1Ba mrmona 1N914 unu aHaJIOrHYHBIX;

8. Ocuumnnorpad;

9. Iea moreHumomerpa 1o 10 kOwm, yrojapHble WK
METAJUIONJIEHOYHBIE, HO HE TPOBOJIOYHBIE;

10.MakeTHast maHeNb C THE3/IaMH ISl MHTETPAIbHBIX CXEM, TaKas,
kak EL Intsruments SK-10;

11.1Tpubop  miusg  CHATUS ~ XAPAKTEPUCTUK  TPAH3UCTOPOB
(>kenaTeNnbHO, HO HE 00S13aTENIBHO).

IHopsinok BbINOJHEHHSI PA0OTHI

1. JlorapupmMuyeckuil yCUIUTEb.

a) M3mepbTe y ogHOrO N-p-N — TpaH3ucTopa BenuuuHy |oo npu
HEOOJIBIIIOM O0paTHOM HalpsPKEHWM Ha MEepexojie  3MUTTep-0a3a,
Hanpumep, npu Uy, =1B.

0) Cobepurte cxemy, NOKa3aHHYIO Ha pucyHke 24, BeiOpaB R, Tak,
qro0bl lg; =01MA mpu U; =10 B. (3ameuanue: Comnporusiene 20
MOM, BKIIOUEHHOE MEXAY BBIXOJAMU OSMHUTTEpa U KOJUJIEKTOpa
TPAH3UCTOPa, OOJEr4uT MpPOoOJIEMy CMEIICHHS HYJIsSl, HO TPUBEAET K
HOSIBJICHUIO HEKOTOPOM ommnOku).Eciii BO3HHKHET caMOBO30YKJICHHUE,

TO BKJIFOUEHHUE KOHJIeHcaTopa HeOobion emkoctH (0,001 Mx®d) mexmy
SMUTTEPOM U KOJUIEKTOPOM TPAH3UCTOPA AOJIKHO €ro MPEKPATUTD.



Ugpix

. L

Pucynok 24 — Jlorapudmudeckuit yCuauTenb

B) Paccuuraiite W wu3MepbT€ BBIXOJHOE HAMNpPSKEHUE TMPHU
U,=+3Bu U, =+6B.

r) He paszOupaiite cxemy.

2. AHTHIIOTapU(PMUYECKUN YCUITUTETb.

a) Usmepwre |5 BTOpOro Tpansucropa. M3mepeHHa BenuunHa
JOJDKHA OBITh OJIM3Ka K aHAJIOTMYHOW BEJIMYMHE TIEPBOTO TPAH3UCTOPA,
MOJIYYCHHOH B ITyHKTE 1 IpaKTUIECKON pabOoTHI.

0) CobGepute cxeMy  aHTWIOrapuOMHUUECKOTO  YCHIIUTEIA,
NPUBEICHHYIO Ha pHUCYyHKEe 25. VYTaHOBUTE TaKyl BEIUYUHY

conporusnenus R, yro6st |, =01MA nmpu U, =10B.
Roe
TN/
4+
Ugbix

a
, S—
e
>
—

Pucynok 25 —AnTunorapupMudeckuii yCuianTeNb

B) Coenunure BBIXO]] Jorapu(pMu4ecKoro YCUJIUTEIIA,
coOpaHHOr0o B TMyHKTe | mpakTU4ecKoM padOThl, CO BXOAOM
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aHTUIorapuMHUUECKOro ycuiautensi, paBHoM +3B u +6B. 3anummwure

BaIlld U3MEPCHUS.
3. DyHKIIMOHAJIBHBIN MTpeoOpa3oBaTeb.

a) Cobepute cxemy, MmokasaHHyl0 Ha pucynke 26. U_, =2 B,

UCT2 :4B, Rl = R2 = R3 = RO.C. :100 KOM

€12 Rz
¢ —1
Cr1 E‘z
‘IL‘ r—— $

[
[

I[I—O

Pucynok 26 — HenuneiHbli mpeoOpa3oBaTeib

0) Iloctpoiite 3aBucuMocTh U

BbIX

or +U,, 1pu usmepeHuu

BxoaHoro Hampsbkenua or U, =0 nmo U, =+8B. Hcnounbsys
UH(pOpMALMIO, NPUBEJIECHHYI0 Ha pUCYHKE 27, CpaBHUTE BallH

PE3yJIbTaThl C PACHCTHBIMU.

Uere Ueve Uers
1 1 { -
0 1 : : T
k R
Sy
o |
+Uio :
55 |
S '
Uy < U Vot s
er1< Uerg< Uery _])_ ~Ugyyy 4
-l 07pe3aku
= = ANNPOKCHMANLMH
o ]

Pucynok 27 — IIpocToit GpyHKIIMOHAIBHBIN MPeoOpa3zoBaTeb.
a—cxema, U_ 4 <U_, <U_43;

Sl :_(Ro.c. /Rl)’ SZ :_(Ro.c./Rl +Ro.c./R2)’
SS :_(Ro.c./R1+Ro.c. /RZ +Ro.c. /R3),
SB :_(Ro.c./R1+Ro.c. /RZ +Ro.c. /R3 +Ro.c./R4)

0 — 3aBUCHUMOCTB BBIXO/a OT BXOJA.

Uy
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4. Cxarue curHania.
a) CoOepute cxemy CxKaTusl CUTHAJIOB, IPUBEICHHYIO Ha PUCYHKE
28. Ilyct» Ry =R_, =100 xOmM, R, =20 kOm, Ry =200 kOm, a [,

u 1, — nuoast Tuna 1N914 unu ux anajioru.

Ly
¢

Roc

Pt

i}-—o &
>

|

|

Usbix

= L

1

Pucynok 28 — CxemMa ycTporcTBa CKaTHs CUTHAJIA

0) Iloctpoiite 3aBucumocts U_ . oT U, .

B) I[IponaOmronaiiTe cxaTue CUrHajga NPU CHHYCOUJAIBHOM WIIH
J000M JIpyrOM MEPUOAMYECKOM BXOJHOM curHane. [IponaGmropaiite,
KaK M3MEHHUTCS KOI(P(OUIMEHT YCUJICHUS NPU HU3MEPEHUU BEITUYUHBI
BXJIAHOTO curHaina U .

[Ipoananu3upyilTe NPUYHMHBI TOSBJICHUS OTKJIOHEHHUI[ B BalIUX
U3MEPEHUAX OT PACUETHBIX BEJIMYUH I KaKJI0M 4aCTU NPAKTUYECKOTrO
3aHSITHSL.

KoHTpoJbHBIE BONIPOCHI

1. Yto Takoe sorapudmuyeckas cxema?

2.Yto Takoe anTunorapudmudeckas cxema?

3. Koraa ncnonb3yrTcs 3TH CXeMBbI?

4.Yt0 HeoOXOIMMO cielaTh A IMOJy4YeHHs Jorapu(pMUUecKoi
XapaKTEPUCTUKU YCUITUTENA?

5. Kakoe YCTPOUCTBO oOnagaer norapuMudecKon
XapaKTEPUCTUKOMN?

6. Kak BBITISAUT JTOTapUPMUIECKUN YCUITUTEIH?

7/.YTO0 MOXXHO HCMOJIb30BaTh B JOTApU(PMHUYECKOM YCUJIUTEIIC B
KaueCTBE HEJIMHEHHOTO 3JIeMEHTa?
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8. Kak momy4uuTs aHTHIOTapu(PMUUECKYIO XapaKTePUCTHKY ?
9.UYto0 Takoe cxemMa yMHOKECHUS?

10.Yto Takoe K03 PUIHEHT IMUTTEPHOTO TOKA?

11.Kak BRITIISIINAT cXeMa JeeHus?

12.Yto Takoe cxema MoaydeHUs JoTapu(MHUIECKOTO OTHOIICHUS?
13.Yto Takoe (pyHKIMOHAIbHbBIC peoOpazoBaTean?

14.Kakue ObIBatOT Mpeodpa3oBaTean?

15.Pacckaxute 0 KOMIIPECCUU CUTHAA.
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IpakTuuyeckoe 3aHATH N7 KAKTHBHBIE PUIBLTPBI»

Hea»  paGoThl:  HAYYUTHCS  PACCUMTHIBATH  BEIUUYMHBI
KOMIIOHEHTOB, COOMpPaTh U MPOBEPSATh YACTOTHBIE XapAKTEPUCTUKU CXEM
akTuBHBIX ¢GunsTpoB Camiena u Kes ¢ mnapawiensHON oOpaTHOM
CBS3bI0, YHUBEPCAIBHBIX U OMKBAAPATHBIX.

ObOopynoBanue:
1.T1ate onepanuoHHBIX ycwmmtene pnA741 dupmer Fairchild wmm

UM aHaJIOTUYHBIX;

2.Habop conpoTuBIeHHI, UMEIOIIUX TOYHOCTH 2%;

3. crouynuk mutanus +15B nmocTossHHOrO TOKA;

4. Ocummorpad ¢ BHEITHUM BXOJOM TOPU30HTAIBLHON Pa3BEPTKHU;

5.I'enepaTop Kauaromiencsi 3ByKOBOW 4acTOThl (IIpU OTCYTCTBUU
reHepaTropa Kaydarollelcsi 4acTOThl MOXHO HCHOJIb30BaTh 3BYKOBOM
CUTHAJI-TEHEPaTOoD);

6.HaGop KkoHAEHCATOPOB Ha METAUIM3UPOBAHHOM Maiiiape,
JKeJIaTeIbHO ¢ TOYHOCTRIO *+ 5%;

/. MaxkeTHas naHelb, Takas, kak EL Intsruments SK-10.

IHopsiioK BHINOJIHEHUS PA0OTHI

1.MonTaxx wu3MepuTeabHON ammaparypel. Ocuumiorpad u
reHEepaToOp Kayarolleics 4acTOThl HY)KHO COEJUHHUTH TaKUM 00paszom,
4TOOBI TPaUK YACTOTHOW XapaKTEPUCTHUKHU HCCIIEIYEeMOrO aKTHUBHOIO
dunpTpa OBUT BHAEH HEMOCPEACTBEHHO HA JKpaHe ocuuuiorpada.
Cxema Takoro COeIMHEHHS MOKa3aHa Ha pucyHke 29. Hanpsbxkenue Ha
BBIXOJIC «AHAJIOr 4YacTOTh» TE€HEpaTopa Kayarolenucsi YacTOThI
MPONOPIIMOHATBLHO YacTOTE W JIMHEWHO 3aBUCUT OT BPEMEHH; OHO
UCIIONB3YEeTCA  JUISl  YOPaBICHHUS  YCWIMTEIEM  TOPU3OHTAIBHOU
pazBepTku ocuuwiorpada. Ilpu 3ToM ropuzoHTanbHAs pa3BepTKa
n300pakaeT 4yacToTy, a aMIUIUTyAHasl CUTHAJI Ha 3KpaHe ociuiorpada
COOTBETCTBYET aMIUIUTYJlIe Ha BbIxoAe (uibTpa. [lomydeHHoe Takum
00pa3oM M300paKeHHE YaCTOTHOU XapaKTEPUCTUKHU (UIBTpa MOKA3aHO
Ha pucyHke 30. [opu3oHTaNBHBIM MacmTad 3TOr0 H300paKEHUS
3a1a€TC  MOCPEACTBOM  M3MEHEHUs  KO3(p(UIMEHTa  yCUJICHUS
YCUJIUTEN TOPU30HTAIBLHON pa3BepTKU ocumuuiorpada u J0JDKEH OBITh
BBIOpaH Tak, 4TOOBI pa3Mep H300paKeHWs COOTBETCTBOBAJ IITUPHUHE
JKpaHa.
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Fexeparop kauaw-
WEHCS HBcTOTm
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T HeenenyeMili
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Pucynok 29 — Bxirouenne ocupiorpada st moaydyeHust 4acTOTHON
XapaKTEPUCTUKH

S

AunauTyne

T

YacroTa
Pucynoxk 30 — M3006paxeHne 4acCTOTHOM XapaKTePUCTUKU PUIbTpa
BEPXHUX YaCTOT Ha dKpaHe ocruiuiorpada; BKIOUCHHUE anmnapaTypsl
COOTBETCTBYET PUCYHKY 30

3ameuanue: Ecnm reHepaTop KayarolmleHMCs 4YacTOThl HE HMEET
ramieHus oOpaTHOro XOJia, TO BO BpeMs OOpaTHOrO XOJia Ha JKpaHe
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Oyner TOsABIAThCS Oojiee ciaaboe JOMOJHUTENBPHOE H300paKeHUe.
Ocna6nenne 3toro 3¢ ¢exra (HO HE MOJHOTO €r0 UCKIIOUEHUS) MOKHO
TOOUTHCS 32 CYET YMEHBIICHHWs CKOPOCTH HW3MEHEHUS YacTOTHI.
OTMeTuM, YTO 4Ype3MepHasi CKOPOCTh M3MEHEHHUSI 4YacTOThl BBI3BIBAET
HEYCTOMYMBOCTH U300paKEHUSI JaKe MPU HAIMYUU TAIICHUS 00paTHOTO
X0/J1a.

Jnsa  nposenenus TouHbIX m3mepenmit  fi o, f;, f, m

K03 duIleHTa YyCUICHHUS JTy4llle BCEr0 UCIO0JIb30BaTh OOBIYHBIN PEXKUM
paboThl ocmyuiorpada u MEHITh YaCTOTY BPYYHYIO.

BxirounTe UW3MEpPUTENBbHYIO —almaparypy, Kak I[IOKa3aHO Ha
pucynke 29. HactpoilTe aMIUIMTyAy TOPU30HTaIbHOM pPa3BEPTKHU
ocimuiorpada TakuM o0pazom, 4ToObI pa3Max HAMpPsHKEHUN Ha BBIXOE
«AHaJOT 4acTOThD) F'€HEPATOpPA KadyaroUIEHCsl YaCTOThl COOTBETCTBOBAI
BCE IIMPUHE DKPAHa.

2. GunbTp Camnena u Kes.

a) Paccumraiite cxemy Camrena m Kes, peanusyromnryro QuibTp
HIDKHUX 4actoT barrepBopra BTOpOro mopsiaka. Y CTaHOBUTE
f3,5 =1xl'm. Cxema oToro ¢uiapTpa mnokasaHa Ha pucyHKe 31.

3HayeHue o HauauTe o Ttadsuie 1.

Gy
-
Ry Ry
T oS :
© Uspix
l— cz]: / I”ﬂ I
'" I

Ra

Pucynok 31 — ®unbetp HUKHUX yacToT CainteHa u Kes. R, =R, =R,

0) Cobepute 3Ty cXeMy Ha MAaKETHOM MaHEIH.
B) Ilposeppre f;3 ;, M3MeHeHme ocnabneHuss Ha MEPEXOJHOM

yuyactke Mexay dyactoramu 300 u 600 't (0HO JOJKHO OBITH PaBHBIM
12 n1b) u xo3pdunmeHT ycuieHus B mojioce nporyckanus. CpaBHUTE
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pe3yabTaThl UBMEPEHUI C pe3ynbTaTaMu pacueta. [Ipu ucnonb3oBaHUU
CONPOTHUBJIEHUN C TOYHOCTBIO + 2% M KOHJIEHCATOPOB C TOYHOCTBIO
+ 5% paznuune He 7OJKHO npeBwimaTh 10%.

Tabnuua 1 — Kosdduumentsl 3atyxanus u otoutenus fs 5 /f

1U1s1 GUIBLTPOB BTOPOTO MOPSJIKA

Tun ¢punprpa o Ornomenue f3 5 /T,
barrepBopra 1,414 1,00
Bbeccens 1,732 0,785
YeOrnIeBa

HepaBHOMepHOCTH 0,5 1b 1,578 1,390
HepaBHOMEPHOCTH 1 1b 1,059 1,218
HEPaBHOMEPHOCTH 2 b 0,886 1,074
HEepaBHOMEPHOCTH 3 1b 0,766 1,000

3. DunbTp ¢ mapamieabHOM 00paTHOM CBA3BIO.
a) Paccumraiite GUIBTpP C MapauieIbHONM 00OpaTHOM CBA3BIO (€ro
cxema okaszaHa Ha pucyHke 32), umeromuii f; =900 ' u f, =1100 I'1.

[Tonoxwure Kj; =6.

Cy
T
A
Ry
o——t— ——1
BX Cy R3
_T_ []”2 -
- + Usbix
Rs -

Pucynok 32 — ®uibTp ¢ mapajiebHo#i ooparHoii cBszbio. Ty = /fif, |
Q=f,/(f,—f,), Ry =Q/2nf,CKy, R, =Q/2xf,C-(2Q° —K,),

0) Cobepure 3Ty CXeMy Ha MaK€THOW MOJIEIH.
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B) IIpoBepsre m3mepenuem f, i, f,, Qu K.

4. YHUBEpCAIbHBIN (QUIBTP € E€IUHUYHBIM  KOA(DPUIIUEHTOM
YCHJICHUS.

a) Paccuuraiite cxemy yHUBepCajibHOTO (UIbTpPa C €IUHUYHBIM
KO(PUIIMEHTOM YCWICHUS, PEATU3YIONIyl0 (UIBTP BEPXHUX YACTOT
BTOPOTO  MOpSAJKA, HMEIOMUN  XapakTepucTuky  YeOwlmeBa c
HEpaBHOMEPHOCThIO 2 nab. OTa cxeMa moKa3aHa Ha pHUCYyHKe 33.
Hanomuum, uto Benvuunbl otHomenus fi p/f. u xospduumenta a

HaJ10 UCKaTh B Tadmure 1.

:I'r—o-I’-l

PucyHok 33 — VHUBepcalbHbIi GUIBTD C ¢ IMHIHEIM ko3 durreHTOM
yeunenus. Ry =R, =R;=R,=R_ . =R._.=R.C;=C, =C,
fop =1/2nRC, Rg =R (3/a-1) =R (3Q-1)

0) Cobepure 3Ty cxemy.
B) IlpoBeprre BemuuuHy f;3 ., HepaBHOMEpHOCTH (aMILIUTYIY

3yOlIOB) XapaKTepUCTUKU B JenuOenax U BennuuHy K Ha BepmmHax
3yOII0B.

5. VHUBepcalbHbI (QUIBTP C HU3MEHAEMBIM KO3()PUIMEeHTOM
YCHUJICHHS.

a) PaccuuTaiite cxeMy yHHMBEpPCAJIbHOTO (PUIBTpPa ¢ U3MEHIEMBIM
KO3(P(UIIMEHTOM  YCWICHUS, pEaM3yIOlyl0 TOJOCOBOM  (DHIBTP
npomyckanus ¢ f; =900 ', f, =920 I'u u K; =20 (pucynok 34,a).

0) ColOepure 3Ty CXeMy.

B) IIpoBepsre 3nauenus fy, f, f,, Qu K.
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r) CoOepure mokazaHHyI Ha pucyHke 34,0 cxeMy cymMmaropa u
COCJIMHUTE €€ C BBIXOJAaMH (PHIIBTPOB BEPXHUX U HIDKHHUX YacCTOT.

n) Ilposepere 3nauenus f,, f;, f,, Q u 1/K xapakrepucruku
bunsTpa-npoOKHu.

=9
2

_ 10 kim

By — —}

HY — —

1 Vo

3.35 koM _T_

—_—
—

]

Pucynok 34 — CxeMa yHUBEPCAJIbHOTO (PUIIBTPA C U3MEHSIEMBIM
KO3 HUITMEHTOM YCUIICHHS, PEATTU3YIOIIET0 MOJIOCOBOU (PUIBTP.

a — cxema ¢ustpa. Ty = /fif, , Q="F,/(f, —f), =K, /Q,
0 — cxeMa cymmaropa Jyisi HotydyeHus: GruiibTpa-nmpooKu
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6. bukBagpaTHbIit QUIBT.

a) Paccunraiite cxemy OMKBaApaTHOTO ITOJOCOBOTO (HIBTpa C
f, =800 T, f, =820 'y u K; =10 (pucynoxk 35).

0) Cobepute 3Ty cxeMy.

B) IIposepswte ), f;, f,, Qu K.

ey
i

Pucynoxk 35 — bukBaapatHbiii 10710COBOM PHIBTP.
fo=Vhif,, Q=1 /(f,-f), 9=Q/K, C,=C, =C,

KoHTpoJbHBIEC BONIPOCHI

1. 13 yero nocTpoeHbl aKTUBHbIE (PUIBTPHI?

2. J171s1 94eT0 UCTOJIb3YIOTCSI aKTUBHBIE (DUITBTPHI?

3. Kakas xapaktepucTuka OTIMYaeT aKTUBHbIC (PUIBTPHI?
4.1 ne npuMEHSIIOTCSI aKTUBHBIE (PUIIBTPHI?

5. Kakue cymiecTBytoT cBolicTBa y ¢huiibTpa beccens?

6. Kakue BbI 3HaeTe cBolicTBa puibTpa berrepBopra?

7. B 4yeM 3akmrodaeTcss oco0eHHOCTh (huibTpa Ueorniiena?
8. [lepeuncnute TOCTOMHCTBA aKTUBHBIX (DUIIBTPOB.
9.Ilepeuncnure HEAOCTATKU AaKTUBHBIX (DHIIHTPOB.
10.Yrto Takoe MHOTOKACKaHbIE (DHIBTPHI?

11.Kakoii puibTp Ha3bIBACTCS MACCUBHBIM?

12.Yt0 Takoe «PUiIbTp HIKHUX YACTOT»?
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13.YT1o0 Takoe «PeKEKTOPHBIN MOJIOCOBOM (HUIBTP»?
14.Yt1o Takoe «ImopsaoK GUIbTpar?
15.YT10 Takoe «J100pOTHOCTH»?
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IpakTuueckoe 3ansitue Ne§ «Illymbp»

eab padoTbi: HAy4YUTHCS U3MEPATHh KO puireHT myma OY.

ObOopynoBanue:
1. 1sa OY pnA741 dupmer Fairchild wm ux ananorw;

2. Habop pe3ucTopoB ¢ TOUHOCTHIO £2%;

3. Uctounuk nuranus +15B;

4.T'enepaTop 3ByKOBBIX YaCTOT;

5. [Torenunomerp 10 kOwm;

6. Ocrumorpad JBYXJTy4EBOM (c qepeIyoIIMCs
NEPEKIIOUCHUEM BXOHBIX KaHAJIOB);

/.Maxketnas mata, Hanpumep tuna EL Instruments SK-10.

IHopsiioK BHINOJIHEHUS PA0OTHI

N3BeCTHBI HECKOJIBKO CITOCOOOB M3MepeHust Ko PpuiiueHTa myma
YCUJIUTENIbHOU cXeMbl. MHOTHME METO/Ibl IPEANOJIAratoT UCIOIb30BAHKE
KAIMOpPOBAaHHOTO HCTOYHMKA IITyMa B KadyeCTBE BXOJHOIO CHUTHaJa,
MpUYEM BXOJHOM CHUTHAJ JIOJKEH COJEpKaTh BCE YaCTOTHI B IIOJIOCE
NpONyCKaHusl yCHiuTens. Tak Kak IIyM caMm o ce0e MIMPOKOMOJIOCEH,
reHEepaTop IIyMa YJIOBIETBOPSET ITOMY TPEOOBAHUIO.

Hanpspkenue  mriymMa  OOBIYHO — M3MEpSIETCA € MOMOIIBIO
JIOPOTOCTOSIIETO BOJIbTMETPA, U3MEPSIONIETO UCTUHHOE 3(PPEKTUBHOE
(cpenHekBagpaTUYHOE) 3HAUYCHHE C  UCKJIIOUMUTEIBHO  BBICOKOU
TOYHOCTBIO. J[JI1 TOodydeHuss cpeaHed TOYHOCTH  PE3YJIbTaTOB
U3MEpEHUs OyIET UCIIOIB30BaH OCHMILIOrpad U TaK HA3bIBAEMBIA METOT
KacaHus. OTOT METOJ TO3BOJSIET H3MEPUTh IIMyM C TOYHOCTHIO
npumepno 1 ab. HenocpencTtBeHHOe CUWUTHIBAaHWE IIYMOB  C
OCIMJUIOTPAMMbl HE TOYHO, TaK KaK CIIy4YaillHble MHKH 3HAYUTEIBHO
BBIIIIE, YEM UX BUAMMOE N300paKeHUE Ha dKpaHe ocIuiiorpada.

Meroa kacanus (pUCYHOK 36) 3aKJIFOHYAETCS B CIEAYIOLIEM:

1.Tlogcoenuuute o0a BXOJa JABYXKaHAJIBHOTIO ociuiorpada K
WCTOYHUKY HaMpsHKEHHUS ITyMma, MoJjiexaiiero uisMepeHuto. Cremyer
ucronb3oBarh myn 1:1. Bxiatouute ocmuwuiorpad B peKHUME
nepekioyeHns ka"HanoB. O0a kaHana JOJKHBI OBITh YCTAHOBJIICHBI B
OJIHOM JHaIa30He U3MEPEHUS HAMPSHKEHUS U OJJMHAKOBO KaJIHMOPOBaHBI.
Ecau HEoOX0aMM M MMeeTCsl B PACIOPSHKEHUU YCWINTENh OTKIOHEHUS
110 BEPTUKAJIH, TO UCIIOJIBb3YUTE €0 ISl TOU LEIIHU.
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Pucynok 36 — MeTon KacaHusi TPy U3MEPEHUM HAIPSHKEHUS IIyMa.
a — MOoACOeIMHEHUE ocIiorpada. Y — UCBITYEMbIN YCUIIUTE!b,
Ocr1. — nByxsyueBoi ocuuiiorpad (¢ mepekitoyaresneM KaHajloB);
0 — ocuWJIOrpamMMa ¢ yMOM; B — OCIMJUIOTpaMma, CMEIIEHHAs J10
KacaHUs HAINPSDKEHUS IITyMOB; T — OCHUJIJIOTpaMMa MpHY 3a3€MJICHHBIX
BXOJaX.

2.YCTaHOBUTE, KaK 3TO IOKAa3aHO Ha pUCYHKEe 36,B, KapTUHKHU
HaIpSOKEHUs I[IyMa TaK, YTOObl OHU KACAIHUCh JPYT JIpyra U MEXIy
HUMH HE ObUIO YUCTOM MOBEPXHOCTH IKpaHA.

3.3a3eMIIuTe Myl OCIUIIOCKOIIA, YTOOBl YBUIETh Pa3BEPTKHU 0€3
myma. PaccrosHue Mexay JByMs pa3sBepTKamMu OyAeT paBHO
yABOCHHOMY 3Ha4eHUI0 3(PPEeKTUBHOIrO HaNpsyKeHus 1ryma. Hampumep,
€CIM pa3BepTKM pa3ABUHYTHI Ha 1,6 nenmeHus u  ocuwiorpad
KaIMOpOBaH TakK, 4YTO Ha OJHO JeneHwe npuxoautca 20 mB, To
s dexTrBHOE HaMpsHKEHUE ITyMa OyAeT:

E spp =[16(20 MB/ men.)]/2 =16 mB.

MHorue MeTolbl u3MepeHusl Ko3p(UleHTa IyMa OCHOBaHbI Ha
UCIIOJIb30BAHUM KaJTUOPOBAaHHOTO UCTOYHMKA ITymMa. OH J1aeT UIyMOBOM
CUTHAJ C YaCTOTHBIM CIEKTPOM, 3aBEJOMO IMEPEKPHIBAOIIUM MIHUPUHY
IIOJIOCHI TNPOITYCKaHUsI yCuUiuTens. byaeM HCHosib30BaTh T'E€HEPATOP
CUTHAJIOB C YACTOTaMH B MPEJEIIax MOJIO0CHI MPOITYCKAHUS Y CUIIUTENS.
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Pucynok 37 — U3amepenue koddpuireHTa myma.
*
a — TeHepaTop CUTHANIOB, 3 — 3eMJITHOU BbIBOA, U . — BBIXOJHOE

HaIpsHKEHUE, MOABOAUMOE K UCCIEAYyEMOM cxeMe; O — cxema
BKJIFOUEHUS ycuauTens (as nyHkra 2 (a,0)); C,, — cinroasaHon

KOHJICHCATOP; B — CX€Ma BKJIFOUEHUS (17151 MyHKTa 2(B))
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1. OTHOIIIEHHE CUTHAJI/TITYM Ha BXO/IE:

a) IlomkmrounTe TeHepaToOp CHTHaNa, Kak IMOKa3aHO Ha PHUCYHKE
37,a.

0) N3MepbTe HampsoKeHHE IIyMa TPU BBIXOJHOM HaNpPSKEHUH
reHepaTopa CHTHajia, paBHOM HYJIO, €CJIM OCIuiorpad AO0CTaTOYHO
YyBCTBUTEJICH,

B) Eciu ypactcss m3Meputh HamnpspKEHUE IIyMa MPH YCJIOBHUSIX
nyHKTa (0), TO epexoauTe K JaIbHEHIIEeMY, €CJIU HET, TO BBIYUCIUTE
TEIUIOBBIE IIIyMBI, IIOPOXKJAaeMble BHYTPEHHUM  COINPOTHBICHUEM
reHepaTopa CUTHAJIOB, 10 hopMyie:

E = J2KTAR

III. UCT. UCT !

rae kK — nmocrossunas Bosbrimana (1,38-10_23 Jx /K); T — abcomroTHOE
3HayeHHe KomHaTHOW Temmneparypbl (okono 300 K); R,.. =R, | Rjs;

Af —monoca npomyckanus OY, ymHoxxensas Ha 1,57.
C momomsto R, m C, moisioca NMpoOIyCKaHHs YCTaHABJIMBAETCS

paBHo# 15 kI'm, Tak uTo Af = 23,55 xI'11.
r) YcraHoBuTEe BBIXOJHOE HampspkeHue reHeparopa U ..=1mB

(@dd.) (2,8 MB oT nmuka x mumKy) Ha dactoTe okojo 5 kl'm. Ecimm 3to
HaIpsHKEHUE U3MEPUTH TPYJIHO, TO YCTAHOBUTE HAMNPSIKEHUE HA BBIXOJIC
aenuTens HanpsbkeHust R, u R; paBubiM 28 MB OT nuka k muky.

I[) Brraucnure oTHOIIEHUE CUTHAIT/ IIYM Ha BbBIXOJC:

SBX/L]‘IBX :(UfeH/R )/(E RI/ICT)'

2
HCT II. KCT. /

2. OTHOIIIEHUE CUTHAJI/IIIYM Ha BBIXO/IE.
a) 3azemumute Bxoa OV, Kak mokazaHo Ha pucyHke 37,0.
0) N3MepbTe HampsiKEHUE IIyMa Ha BBIXOJIE.

B) Iloacoenunute reneparop ko Bxoay OV u usmepbTe BHIXOJAHOU
curian U [lepeuncivte 3Ha4YeHWE BBIXOJHOIO  CHUTHAJA,

BBIX °

U3MEPEHHOE OT TMNHWKa K TMHKY, B 3(PQPEKTUBHOE 3HAUYCHHUE:
U 10,3335 =U ;s .-

BbIX. INIT.

r) BerauciauTe oTHOIIIEHWE CUTHAJ/IITYM Ha BBIXOJIE:

SBBIX /I‘HBBIX = [Usblx.aq)(p /RI/I ” (Rl + RO.C.)]/[E2 /RH ” (Rl + RO.CC)]

1. BbIX
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n) Berauciaute nrym-dakrop:

I<I_I_I :10Ig[(SBX /I-HBX)/[(S /]‘HBLIX )] .

BbIX

ITosrydeHHOE 3HAUYE€HKE B HOPME JIOJDKHO JIexKaTh Mexay 7 u 15 ab.
KoHnTpoJibHBIEC BONIPOCHI

1.YTo Takoe IIyM MIMPOKOM CMBICIE CI0Ba?

2.Yto Takoe mym J>xoHcoHa?

3.Kak onpenenuts mym J>koHcoHa?

4.Yto takoe myM LloTTku?

5. Kaxk onpenenuts mrym HloTTku?

6. Yto Takoe haukkep-mrym?

7.Kaxk MOXHO omnpeaenuTh GIuKKep-1rym?

8. YKkaxuTe TpyU OCHOBHBIX MPUHITUIIA SKPAHUPOBAHUSI.

9. Chopmynupyiite OCHOBHOM MPUHLINT OpraHu3aIuu
HaJIJICKAIEr0 3a3EMJICHHS.

10.Yto nmpeacTapisieT co00i OTHOIIEHUE CUTHAT/TITYM?

11.Kak onpenensitoT mym-haktop?

12.Yto moka3piBaeT K03 HUIMEHT Iryma?

13.Yto npeacTaBisioT co00i HaBOJIKU?

14.Kakue Tpu MEpOINPHUSATHS MOTYT OBITh HCIIOJIB30BAHBI IS
MHHUMH3AIAA HABOJOK?

15.Kakue MeponpusiTis MOTYT OBITh  HCIOJb30BaHBI  JIJIs
MHUHUMUA3ALHAN IIyma?
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