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IIpakTnueckoe 3ansaTne Ne 1

PACUYET OCHOBHBLIX [TAPAMETPOB CXEM ITPEOEPA30BATEJIEM TOK-
HAIIPSDKEHUE

1. Hesab u 3apa4u padoThI

Llesb_paGoThl: MOJMyYCHHE MPAKTHYSCKHX HABBIKOB PacdyeTa OCHOBHBIX I1aPaMETPOB CXEMBI
npeoOpa3oBarTessi TOK-HAMPSKEHUE.

3agaum padoThI: U3YYUTh CXEMY JIEKTPUUYECKYIO MPeoOpa3oBaTessi TOK-HANPSHKEHUE; U3yIUTh
MOPSIIOK pacyeTa CXeMBI.

2. O0mme nmos1o:keHusi (TeopeTHYecKHe CBeAeHUs)

[TpeoOpazoBaHre TOK — HAMPsHKEHUE UMeeT KOAPPUITUSHT IepeIadu 1Mo TOKY:

K| — UKle —_ ROC
I(,'() 1+ R(fx + ROC
KO : Rsx

rne K, —xoapdunment ycunenus yemmmrenss 6e3 OC; R —BxonHoe comporusieHue
YCHIINTETIS.
T.x. conporuBnenust R_, R,., K, cocrasmsitor Benmumubel mopsigka Mom, CliefoBaTelIbHO,

+R

npobs —2—C9C[] 1 cnemoBaTensHO eif MOXKHO TpeHebpeus. Tor/a, MoMydaeM ClIeayroliee
0" Mex
NpUOJIMKEHHOE BhIpayKeHUE 151 Ko UIIMEeHTa epejavyn 1Mo TOKY:
K, =—Rgc.
DKBHUBAJICHTHOE BXOJHOE COMPOTUBIIEHUE TTpeo0pa3oBaTesi TOK — HAMPSKEHHUE
ompezensercs 1o cienyroulei popmyse:

R' — ROC

K0+1+h
R

6X

I[J'IH OOJIBIIIMHCTBA COBPCMCHHBIX OIICPALIMOHHBIX YCHHHTCHGIZ BBITIOJIHACTCS YCIIOBUC!

Ree ) k,.

24

[ToaTOMy, mosy4aercsi, 4To Roc/ Rgx [] 1, cnemoBaTenbHO NMpPHOIMKEHHOE BBIPAKEHHE IS
OOJILIITMHCTBA BXOHOTO COMPOTHUBIICHUS ITPeoOpa3zoBaTeIs 3alUIIeTCs B CAEAYIOIIEM BU/IE:

R zh.
6X Ko

Ecm K, #100000, R, <10° Om, 10 R ~1...10 Om. Bhixomsoe HampsukeHHe CBA3aHO C
MIOTOKOM U3JIy4eHUs cleayromei GopMyInoii:

Uc :SiRoc(pe :Su ‘D, Su =SI “Rocs

rac SI —TOKOBasgs 4YyBCTBUTCIBHOCTH q)OTOHHOHa; SU —BOJIbTOBass 4YYyBCTBUTCIIBHOCTH

dboromurona; @, —mOTOK OT U3TyYEHHUs MAJAIOIIHIT HA (HOTOUYBCTBUTEIBHYIO ILIOIIALIKY.



3. 3ananue Ha paboty (padoyee 3a1aHue)
Paccuurarh napamerpsl cxembl IpeoOpa3oBaTeIlsl TOK-HAIPSKEHUE.
4. Xoa pa6oThl (MOPSAI0K BHINOJIHEHUSI PadOThI)

Pacuer MakcuMAaJIbHO M MUHHUMAJIbLHO AOIMYCTUMOI'0 CONIPOTUBJICHUA ocC

IIpu pabore ¢ MaibIMU [OTOKAaMH H3Iy4eHHsi npuxonurcs Beioupate R, ~1 MOwM n
Oonee. B aTOoM ciiydyae mpu pacuerax HEOOXOIMMO YUWUTHIBATh BIUSHHE KOHEUHOTO 3HAUYEHUS
K, # R, . CirenoBarensHo, npuxomuTest HCIOIB30BATE noHble opmynsl L Kodbduimenta

nepecaayn u BXOAHOIro COIMPOTHUBIICHUA:

u, =LRocl_ (13)
1+ Roc +—
KORsx KO

ROC

K0+1+h
R

68X

R =

6x

Jlist ompenenieHuss 3aBUCMMOCTH OTHOCHUTEIIFHOTO HM3MCHCHHSI CHUTHAlla Ha BBIXOJAE OT
BEJIMYMHEI HecTaOmnbHOCTH Kodhduumenta yeunennss AK,, nponxuddepenuupyem popmyry

(13) mo K,
R | Re 1 1
U RC’{“K?? i J : (_RK_KJ
K R - ;_0 2 =-5,0.Roc a; - 1 : 2"
’ (1+ —oc +] [1+ —c 4 J
KoRss Ko K,Ry K,
<= SiOeROC = 2= SiOeROC © 2"
K, R 1 R 1
1+—9¢ + = 1+ + =
KRy K, KRy K,
Teneps Haiinem otnomenne AU_ /U,
h+1 . h+1
AUc =SOR Raa . SiOeRTN — Réﬁ — Roc 1 AKo
U i~e ‘OC R l 2" ROC 1 ROC l RM KZ
c 14 Roc 4| 1+t I & 0
KRy K, Rs Ky KoRs Ky

U3 rpaduka (puc. 1) MoxHO Haiiti 3Hauenne Ry. ., ecam sanansl Ky, R, 0, .

Munumanshoe conpomugnenue odpatHoit csisu R, orpaHnunBaercst TeMepaTypHbIM LIyMOM
pesuctopa OC u onpenensieTcs 1o cienyromniei hopmyre:

1 Bl T
R.. . KT RT,

OC(min) 4

)



Oa

adon

R()(_‘(mux) R()(w

R

ax HYX

~

Puc. 1.

rae € —3apsn onexktpona; | —rtemHoBoOl TOK doroamona; T —Temmeparypa okpykaromeit
cpensl; K —nocrosmnas Bonsumana, R, —amnamuueckoe comporusnenne dorommona B

paboueii Touke BAX; T, —Temmneparypa pe3ucTopa B Ll 00paTHOI CBSI3M.

5. KoHTpoJibHbIE BONIPOCHI

[EEN

. Ilo xakoii popmyiie HAXOUTCS HANPSHKEHNE HA BBIX0JIE (POTOIIPHEMHUKA?
2. Kakme ocoOeHHOCTH cXeMbl 00ecrnedHMBarOT JIMHEWHOCTh CBETOBOM XapaKTEpUCTUKU
peoOpa3oBaTess TOK-HAMPSDKEHNE B IIMPOKOM TUHAMUYECKOM JHAaIa3oHe?
3. Chopmynupyiite ycioBue BbIOOpa MaKCHMAaIbHOTO 3HaueHUs Roc B mpeobpazoBatele
TOK-HaIpsOKEHUE.
4. OnpenenuTh (GOTOTOK IWOJAA, €CIM HAa HEro magaet cBeToBoil motok @ = 0,02 am, a
MHTETpaJbHAs TOKOBAas YyBCTBUTENBHOCTE Si = 15 000 MKA/mM.
5. Ompenenuth BXOJHOE COMPOTHUBICHHE MpeoOpa3oBaTesiss TOK—HAMNPSHKEHHUE, eCIu
conpoTuBiieHue ooparHoit cBsa3u 100 kOm, kodpduruent ycunenus OY 50000.

Cnucox HCNoJb30BAHHBIX HCTOYHHUKOB

1. JlaBpentneB, b. @. CxemMoTexHHKA 3IEKTPOHHBIX CPENCTB : ydyeOHOoe mocobue Ass

By30B / b. ®@. JlaBpentheB .— MockBa : Axagemwus, 2010 .— 335 c. : wn. — (Beicuiee
npodeccuonansHoe obpasoBanue. Pagmosnexktponuka) .— bubmuorp. B konine k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 7k3.

2. SxymenkoB O.I'. Teopus u pacueT ONTHKO-IJIEKTPOHHBIX MPUOOPOB. YUEOHHK IS
BY30B. — 5-€ u31., nepepad. u nom. — M.: Jloroc, 2004. — 472 c.

3. [MapsymtocoB FO.b. IIpoekTupoBanue ONTHKO-3JIEKTPOHHBIX TPUOOPOB: Yueld. mocobue
111 BTy30B / FO.B.I1apBymtocos, B.I1.Connaros, 10.I" SAxymenkos; [Tog pen. FO.I'. fIkymienkosa .
— M. : MammHocTpoenue, 1990 . — 431 c.

4. beictpoB FO.A. DnexkTpoHHble TpUOOpPHI M YCTPOWCTBA Ha MX OCHOBE : CIpPaB.KH. /
FO.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Yepenanos; [lox pen.;FO.A. brictpoBa . —
2-e u3J., epepad. u gom. — M. : PaqnoCodrt, 2002 .— 656 c.

IpakTnyeckoe 3ansiTue Ne 2

PACYET 2JIEMEHTOB CXEMbI BKIIFOYEHNW A YETBIPEXTIJIOIHA/IOYHOI'O ®I1Y,
PABOTAIOIIEI'O C MOJAYJIMPOBAHHBIM ITOTOKOM M3JIYUEHUA

1. Iesas 1 3a7a4n padboThl


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3684&TERM=%D0%9B%D0%B0%D0%B2%D1%80%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2,%20%D0%91.%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus

Lesb padoThl: TOJTYYEHHUE MPAKTUYECKUX HABBIKOB pacyeTa 4eThlpexmiomanoyHoro OI1Y.
3agauu padoThl: N3yUYeHUE CXEMbI BKIIOUCHHS YETHIPEXIUIONIAJ0YHOTO (POTOINO/A; N3YUCHUE
MOpsIKA pacyeTa 3JIEMEHTOB CXEMBbI.

2. O0mue moJiokeHus (TeopeTUYECKUE CBeIeHMs)

Ha puc. 3 mnpuBeneHa mNpUHIMIMAIbHAS CXE€Ma BKJIIOYEHHUS YETHIPEXILIOMAJ0YHOIO
¢doTonmoa B ONTUKO-3JIEKTPOHHON U3MEPUTEIBHOI cucTeMe, paboTaroImuii ¢ MOIYJIMPOBAHHBIM
MOTOKOM ONTHYECKOTO U3JIy4YEHHUSI.

Anozer poroguona V1(4, B, C u D) nmoaxaoueHsl Ko BX0JaM Mpeodpa3oBaTeeii: «ToK -
HaIpsHKEHUEY», PEATM30BaHHBIX HAa ONEpaIiuoHHbIX yeunutensax A1-1, 41-2, A1-3, A1-4.

Onepanuionnsie ycunutenu A2-1 m A2-2 BBINOTHAIOT (YHKIUU aHAIOTOBBIX CyMMAaToOpOB

CHTHAJIOB, CHHUMAEMBIX CO CMEKHBIX KAHAJIOB (B - D) u (A+ C) , B COOTBETCTBHU C
IrOpPUTMOM, ITIOKA3aHHOM Ha puc. 4.

B kauecTBe CX€MBbI BBIYUTATENS, (POPMUPYIOIMI PA3HOCTHBINA CHTHAT (B + D) —(A+ C) ,
IPONOPLUMOHAILHBIA CMELIEHUIO BAOJIL OCU X , UCIOJIb3yETCS ONEPALMOHHBIA yCUIUTENL A3,
C BbIxoa A3 cuUTHAJI MMOCTYIMAET HAa BXOJ CHHXPOHHOTO JIETEKTOpa (Ha PHUC. HE MOKa3aH).

Pa3HOCTHBIN CHUTHA (A+ B) —(C + D) , IPOTIOPIIMOHAIBHBIA CMENIEHHIO BIOJIL ocH X
MOJKHO TOJIYYUTh C TIOMOIIBIO aHAJIOTHYHOW cXeMbl. [Ipu 3ToM menecooOpa3HO HCIIOIB30BATh
onuH u 10T ke OV A1-1, 41-2, A1-3 u A1-4, HO cUrHaNBI HA BXOJ MEPBOTO CyMMAaTopa CIeayeT
nojgaBatb ¢ BbixogoB OY A1-2 u A1-4 (touku d), a Ha BXOJ BTOPOro cymmaropa —
COOTBETCTBEHHO C BBIX0H0B A1-1 u 41-3.

Boibop OV, BBHNONHSIOMMX poJib IpeodOpa3oBaTeeldl  «TOK-HAIPSDKEHUE», CIENyeT
MPOU3BOJIUTH C YYETOM YKa3aHHBIX pekoMeHaanmii. Kpome Toro, orceramenvro peanuzosamo
8CI0 CXeMy HA dJeMeHmax 0OHOU cepuu, 9TO TIO3BOJIUT CBECTH K MUHHUMYMY YHCIIO MTUTAIOIIAX
HANPSDKEHUH M YOPOCTUTh KOHCTPYKIHMIO Mpubopa B 1menoMm. Ha mnpuBegeHHON cxeme
ucnoias3oBanbel OV cepun 153V /I1.

Konnencaroper C2-1 (2,3,4) (Tak ke kak u KoHaeHcatopbl C4-1 m C6) cimyxar ms
KOpPpeKIIMM 4YacTOTHOM  xapakTepuctuku OV ¢ 1menpo M[peloTBpallleHHuss HX  OT
camMoBO30YykIeHUsI. BenmnurHa eMKOCTeH 3TUX KOHACHCATOPOB OOBIYHO COCTABIIIET HECKOJIBKO
nukodapaa u Tog0UpaeTcs Mpu HACTPOMKeE.

Pe3ucTopsl R1—1(2,3, 4) VCTIONB3YIOTCS Ul YBEIMYEHUS JAUHAMUYECKOrO IMaNa3oHa

npeoOpa3oBaTesiell  «TOK-HAIPsDKEHHE» 3a CUeT KOMIIEHCAIlMM MOCTOSIHHBIX COCTaBIISFOIIUX
TEMIIOBBIX TOKOB (DOTOMOI0B U (POTOTOKA OT BO3ZMOKHOM MOCTOSIHHON (DOHOBOM 3aCBETKHU.

Benuunns! conporusienuit pesucropos R1-1 (2,3, 4) pEeKOMeHAyeTCs BBIOMPATh PaBHBIMU

COTIPOTHUBIICHUSIM PE3UCTOPOB B I[N OOPATHOM CBS3H.

3. 3aganue Ha padoTty (padouee 3a1aHue)
Paccunrate osmeMeHTBI cxeMbl 4eThlpexiuiomanounoro DITY, pabGoraromero ¢
MOJYJIMPOBAHHBIM ITOTOKOM H3JTy4YECHUS.

4. Xoa pa6oThl (MOPSAI0K BHINOJHEHUSI PadOThI)

Benuuunsl emMkocTeii kongencatopos C1—1 (2, 3, 4) JIOJIKHBI OBITH I0CTATOYHBIMU, UTOOBI
JUISL HUKHEW TpaHWYHOM 4YacTOTHI B CIEKTpE BHAECOCUTHAJA COMPOTHBIECHHUS KOHACHCATOPOB
Xe =1/ (27[ fC)6BIJ'II/I OJIM3KHU K HYJIO0 U HEeMHBepTUpYromue Bxoapl OV (+) HaXOAUIUCH T0A

HYJICBBIMHU IMMOTCHIIMAJIAMHU 110 ICPEMCHHOMY TOKY
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A D ) + _ HA},:(A+B)7(C+D)

A+B+C+D

R M:(A+C)f(B+D)

A+B+C+D

Puc. 4

1
Xe = G <0,1R,,
2z f,C,
T.€.
10
Cl > f y
2rf,R,
rae f ,; — HWDKHSS TDAaHMYHAs 4acTOTa B CIIEKTPE CUTHANA.
T[Ipy MOIYNSIMH ONTUYECKOTO M3ITYdeHHs UMITYJTCAMHI MPSAMOYTOIbHOH popmer | ;; MOXHO

HaWTHU U3 YCIIOBHSL:

fH = O-dnn '

rae 7, — UIATCIBHOCTh W3JIy4aeMbIX HMIIYIbCOB, O, ~—MAaKCHMAIbHO JOIyCTHMBIN
OTHOCHTENBHBIM CIaj] BEPUIMHBl HMMIIYJIbCA, BO3HUKAIOMIMKM MNpPHM OrPaHMYEHUM CIIEKTpa B
obnactn HkHUX Hacrot, 0, <0,1.

Paznenutensuble konaencaroper C3—1 (2,3,4) HEOOXOIUMBI I 00€CIeYeH s Pa3BA3KH

MEXJy KacKaJaMd [0 IOCTOSIHHOMY TOKY, YTO II03BOJI€T HWCKJIIOUUTH BIUSHHE Jpeiida
ITOCTOSIHHBIX COCTaBJIAIOLINX - BBIXOJHBIX HaIpsHKEHU N oYv. PesucTtopsl

R3—l(2,3,4) CAy’kKaT JUIl OCHa0JeHUs B3aMMHOIO BIMSHUS CHUTHAJIOB, CHUMAaEMBIX C

pasnmMYHBIX IUIOmAanok Qoroxuona. Jlus 5TOro BEIMYUHBI CONPOTHUBICHMIA R3—l(2,3,4)

JIOJDKHBI OBITh 3HAUUTENIFHO 00JIbIlE BBIXOAHBIX conpoTusienuit OY. Hanpumep, s OV cepun
153V 11, nmerommx BbIxonHOE conpoTusieHne nopsaka 300 OM, B KauecTBE pa3BA3BIBAIOIINX

pesucropo  Hago Opare R, =150kOm. Pesucropsr R4 — 1(2) HEOOXOAUMBI  JJIs
BBIPABHUBAHUS KO3(D(MHUIIMEHTOB TMepelayd CyMMHPYEMBIX CHTHAJIOB IIPH  HACTPOWKE
cymmaropos Ha OY A2 — 1(2) .



Koadduiment mnepemaun cymmaropa Kz Ha OVY omnpenensercss COOTHOIIEHUEM
conportusyienus pesucropos R3,R4 u R6
~ —R6
*  R,+0,5R,
st oGecrieyeHust BRICOKOH TOYHOCTH CYMMHUPOBAHUS HE CIIEyeT CTPEMHUTHCS K IMOTYICHHUIO
00abm0ro Ko3(p(UIUEHTa IEPENaUH, PEKOMEHIYEMOE 3HAYEHHE KZ =1...3. B npusencnaoM
npuMepe conpoTusieHue pesucropa RO cocrasnser Bemuuuny 75...230 kOMm.
Pesucroper RS —1(2) CITY’KaT JIJISl IOBBIIICHUS] CTAOMIIBHOCTH PEeXUMa paboThl CyMMaTOpa
na OV. Bennunsa conporusieHns R, 10IDKHA BEIOHPATBCS U3 yCIOBHUS
5 0,5(R3 +O,5R4)R6
® " 0,5(R,+0,5R,)+R;

OV A3 BBINOJIHAET POJIb CXEMBbI BHIYMTAHMs (CPABHEHMS) CHTHAJIOB (B + D) u (A+ C) :
Tounas HacTpoiKa cXeMbl BBIYUTAHMS OCYLIECTBIISETCA ¢ MoMolIbio pesucropa R9, Benuunna
CONPOTHBIIEHHS KOTOPOIO JOJKHA COCTaBIATh (0,3...0,5) R7. Kospduuuents nepenaum, T.e.

MaciitabHble  KO3(()UIMEHTH CpaBHUBAEMBIX CHUTHAJIOB OIPEACTSIOTCS COOTHOIIEHHUEM
CONPOTHUBIICHUI

s =Y g flgalo' R ?lR Yo R+11R |
8 7 9 7 9
— Rll + 0'5R9 . _ RlO
(B+D) — R7 +0,5R9 ’ (A+C) — ?8
Hns obecreueHus CTaOUIILHOM paboThI CXEMBI JKeIlaTeIbHO, YTOOBI

R7+0,5R, = R;; R; +0,5R, ® R,. TIpum 3TOM KOHKpETHbIC 3HA4CHHS CONPOTHBICHHUS

pesuctopos R7 — R11lonpenenstorcs ¢ yuerom tpebyemoro ycunenns. Ormetum, uto it OV
cepu 153Y]11 R10 u R11ue nomxusl npepbimats enuau MOM.

[Ipu BBIOOpPE pa3IAENMTENBHBIX KOHIEHCATOPOB C3—1(2,3,4) HEOOXOMMMO COOII0IEHHE

YCIIOBUM:
XC3=—1 <0,1R,,
2rf; C,
Xes = _r <0,1R,.
27Z'fi C5

Konpencaroper C8...C1l1 pemonnsior pons ¢uibTpos B uensx nuranus. [lpuuem B
npusenennoii cxeme C8 n C10 - snexrponuTuyeckue koHaeHCATOPHI GOJIBINEH EMKOCTH, YeM
xougencaropel C9 um Cl1l. Kepammueckue xompencatopsrt C9 um Cl1l, B ommmume or
SJIEKTPOJIMTHYECKHX, SBISIOTCS TPAKTUYECKH OE3MHAYKTHBHBIMH M Oosee  >(PPEKTUBHO
paboTaloT Ha BBICOKMX YacTOTax, B TO BpeMs KakK 3JIeKTponuTHueckue KoHuaencatopsl C8wu
C10- na Gonee Huskux. BenmMuuHbI eMKOCTEH ClIeyeT BHIOMPATh MAaKCUMAIBHO OOJBIIMMH €
Y4ETOM pabounX HANPSHKEHHUH M I0ITyCTHMBIX Ta0apHTOB KOHIEHCATOPOB.

5. KoHTpoJIbHBIE BONIPOCHI

1. TTo xakoii cxeme BKJIIOUEH ONepalMoHHbIi ycrminTens Al-17
2. Kakyro (pyHKITHIO BBITIOJTHSET OTEPAIMOHHBIN yeHIuTeb A3?
3. 13 xakoro ycnoBus BEIOUpaIOTCA eMKOCTH KoHJeHcaTopoB C3 u C57?

10



4. Haiitu f; curmana ¢oTonpueMHHKa NpH MOAYISLIUH ONTHYECKOTO H3Iy4EHHS

UMITYJIbCAMH MIPSIMOYTOJIBHON (POPMBI, €CITU UINTETBHOCTh M3ITy4aeMOr0 UMITYJIbCA COCTABIISCT
20 HC, a AOMYCTUMBIN OTHOCUTEIIBHBIN CKOJI BEPIIMHBI uMITyibea 10%.

CnucoK HCIoJIb30BAHHBIX HCTOYHHKOB

1. JlaBpeHThbeB, b. ®@. CxeMOTeXHHKA 3JCKTPOHHBIX CPEJICTB : Yd4cOHOE ImocoOue i

By30B / b. ®@. JlaBpentheB .— MockBa : Axagemus, 2010 .— 335 c. : wi. — (Bsicuiee
npodeccuonansHoe obOpazoBanue. Pamunosnexkrponuka) .— bubmuorp. B konne k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 7k3.

2. SxymenkoB HO.I'. Teopus u pacueT ONTHKO-3JIEKTPOHHBIX MPHUOOPOB. YUEOHUK ist
BY30B. — 5-¢ u3., nepepad. u xpomn. — M.: Jloroc, 2004. — 472 c.

3. [MapeymtocoB FO.b. TIpoekTupoBanme ONTHKO-3JICKTPOHHBIX TIPUOOPOB: Yuel. mocobue
111 BTy30B / FO.b.ITapBymtocos, B.I1.Connaros, 10.I" SAxymenkos; [Tox pen. FO.I'. SIkymienkosa .
— M. : Mammnoctpoenue, 1990 . — 431 c.

4. beictpoB FHO.A. DnektpoHHble TpUOOpPHI M YCTPOWCTBA HAa MX OCHOBE : CIpPaB.KH. /
FO.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Yepenanos; [Tox pen.FO.A. BrictpoBa . —
2-¢ u3 ., nepepad. u gom. — M. : PaqnoCodr, 2002 .— 656 c.

IpakTnyeckoe 3ansiTue Ne 3
PACYET TEIIJIOBOI'O IIYMA ®OTOIIPUEMHUKOB
1. Hesab u 3apa4u padoThI

Ileqb  pa0oTbl: MOJIy4YEHHWE MPAKTHUYECKMX  HABBIKOB  pacyera  TEIUIOBOrO  IIyMa
¢doTonpuéMHUKOB Ha (HOTOAMOAAX U ONIEPAUOHHBIX YCHIUTEIAX.
3agaum paboThl: pacyeT CHEKTPalIbHOM IMJIOTHOCTH IIymMa (oToToka (OTOIMOJA; pacyeT
CHEKTPaJIbHOM IUIOTHOCTH IIyMa TOKa ONEPALMOHHOTO YCWJIMTENS; pacyeT CIEeKTpaIbHOU
IUIOTHOCTH HANpsDKEHUs IIyMa Ha BbIXOA€ (OTONPUEMHHUKA; pacyeT OTHOIIECHUS
CUTHJI/IIYM.

2. O0mme nos1o:keHusi (TeopeTudecKHe CBeAeHUs)

Pacuer TenjoBoro myMma Ha BbIX0A€ (l)OTOHpHeMHI/IKa

Cxema 3amemnieHusi poronpuemHoro ycrpoiicta (PIIY) Ha doTonuone u omnepanoOHHOM
YCUIIUTEJNE MTOKa3aHa Ha puc. 5.

()
&
R
(’.'”IH O
IT ® R R, !
Puc. 5.
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[Tpu pabore PIIY B pexnMe MaJIbIX CUTHAJIOB CYIIECTBEHHOE 3HAYCHUE MMEIOT ITyMOBBIC
XapaKTepuCTHKH mapbl Gpotoauon (@/]) — onepanuonuslii ycuurens (OY). Hanpsbkenue myma
Ha Beixoae PITY B nonoce wactor Af =1 Iy onpenensercs no popmysie:

2 -2 :2 2 2
Um(@be) - \/em(y) + (Iu‘(Y) + I“‘(a)ﬂ) + IR(OC)) ROC !

rac em(y) — CIIEKTpaJibHasd INNIOTHOCTh HAIIPSXKCHHA IIyMa YCHIIUTEIIA, Im(y) — CIICKTpaJIbHaA

IJIOTHOCTh IOTYMOBOTO TOKa YCHUJIMUTCIIA, | — CIICKTpaJibHas IJIOTHOCTH IIYMOBOI'O TOKa

m((D,ZZ)

q)OTOHHOI[a; — CIICKTpaJIbHadA IUJIOTHOCTHL IYMOBOI'O TOKa, IMIPOXOAALICTO YCpPE3

Ir(oc)
compoTHBIeHHE 06paTHOii cBsi3n Ry .

[IIymoBbIE XapaKTEpUCTUKHU JIEMEHTOB NPUBOAATCA B cripaBoyHUKe. 11 coBpeMeHHbIX OY
CIEKTpaJIbHAS IUIOTHOCTD HANPSKEHUS IIyMa U IIyMOBOI'O TOKA HaXOJIUTCS B Npeeiiax:

&, =(1..7)-10° B/ Iy,
i) =(1..:2)-107™ A/ Ty™?,

Jns  dortoamona, paboTaroOmero B AMOJAHOM PEKHUME IUIOTHOCTh IIYMOBOTO TOKa
ompezensercs mo Gopmyie:

(az) =287,
JJISL q)OTOFaJIBBaHI/I'-IeCKOFO pexKuma:
o [A
w(®) - !
Rdudu[J

rac R — IMHAMHUYECKOC CONPOTUBJICHUE P-N mepexoaa.
0

CHGKTpaJ'II;Ha?[ IIOTHOCTh IIYMOBOI'O TOKa COITPOTUBJICHUA O6paTHOi/JI CBsI3HU ROC OIpPEACIIACTCA
o popmye:

N
w(Roc ) ROC

[Ipu wucnonb3oBanuu Manomymsamux OY ocHoBHOM Bkian BHocaAT myma D[ u
conpotusnenue OC.

g -2 =2 2
UW(W) = \/ ('m(@z) + 'm(Roc)) Roc-

[IIymoBbIe mapaMeTphl JH000M CXeMbl XapaKTEPU3YIOTCS TTApaMETPOM, KOTOPbIN Ha3bIBACTCSI
cuenanuym.
U S,

U =2 =2
L) T hu(roc)

Ipu pa6ore OJI B HoTOraNnbBaHNYECKOM PEKIUME CONPOTHBICHHE Ry, BBIOHpaeTCs Tak, 4T00bI

BBIONHSUTOCH yenoBre: Ry. > R,. B pesynbrare criekrpalbHas INIOTHOCTH MryMa GoToanoxa

IW( o) [ IW( Roc)® Torna oTHoIIeHUE cueHan/uiym TPUMET CIICAYIOIIHMIA BU/T:

TpebdoBanus, npeabssiasiembie kK OY @OIIY:
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v koabunment yennenust 6e3 OC K, u Bxozgroe conporusienne R npu pasomkryToit

nenu OC J0KHBI OBITh KAK MOXKHO OOJIbIIIE BO BCEM JUANa30He pabOvYHUX 4acTOT
v' 1ymoBble napameTpsl OY TODKHBI yIOBIETBOPSTH CIEIYIOLIUM YCIOBHSIM:

i2 5 <2el; +4KT /R,

2 ia (OA)
5(9) 7 ¢

B HpHBCI[eHHOP'I CHUCTEMCEC Cex — 3KBHUBAJICHTHAsA CMKOCTb BXOHHOI;'I ey, KoTopasa INpUMEPHO

a0

paBHa €MKOCTH P-N-iepexoja; Ra — IMHAMHYECKOE COMPOTHBIICHHE (oToanoaa B pabodeii
Touke BAX.

3. 3ananue Ha padoty (padouee 3a1aHue)

Paccuntare mapamerpsl TemoBoro myma (QotompueMHuka Ha (doroamone u
OIEPALIMOHHOM YCHIIUTEIIE.

4. Xox pa6oThI (OPSAIOK BbINOJHEHHsI Pad0THI)

1. PaccuuTaTh MIOTHOCTH IIYMOBOTO TOKa A (pOTOAMOAA, pabOTAOLIEro B THUOJHOM
pexume 1o popmyiie:
Iﬂ(OA) s ,'26|T .

2. PaccuuTaTh MJIOTHOCTH IIYMOBOIO TOKa i (oToAMOAa, paboTarolero B
¢doToragbBaHUYECKOM pPEXUME 10 popMyIe:

3. PaccunrtaTh CHEKTpaJbHYIO IUIOTHOCTh IIYMOBOI'O TOKAa CONPOTUBJIEHHS OOpaTHOM
cBsi3u Ry mo popmyre:

i 4RT
% (Roc) ROC

4. PaccunTaTh HampskeHHe myma Ha Beixoge ®ITY B momoce wactor Af =17y no
dbopmyre:

5. Paccuurats oTHOImEHue curnan/mym OIIY.
U S,D,
U i2

w

=2
w(or) T h(roc)

6. BpiOparh onepanvoHHbINA YCUIIUTENb MO0 IIYMOBBIM [TapaMeTpaM U3 yCIOBHS
+2
iy < 2€l; +4KT /R,,
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5. KoHTpoJibHbIE BONPOCHI

1. IllymoBBIe XapaKTEpPUCTHKH KakuxX 3eMeHTOB PIIY mmeroT cyniecTBeHHOE 3HaYCHUE
npu paboTe GPOTOMPUEMHOTO YCTPOICTBA B PEKMME MAJIBIX CUTHAJIOB?

2. Tlo xakod ¢opmyne omnpenenseTcs HaNpsDKEHHE IIyMa B EIMHUYHOIN IoJioce
nponyckaHus Ha Beixozge OIIY?

3. Mo kakoit popmyre onpenensercs CueKTpaabHask INIOTHOCTh TOKA IIyMa (OTOIMOAA B
(oToranbBaHNYECKOM pEXUME pabOTHI?

CnucoK HCIO0JIb30BAHHBIX HCTOYHHKOB

1. JlaBpeHTheB, b. ®@. CxeMOTEeXHHMKA 3JICKTPOHHBIX CPEJCTB : y4ueOHOE mocoOue Jyist

By30B / b. ®@. JlaBpentheB .— MockBa : Axamemus, 2010 .— 335 c. : wi. — (Bsicuiee
npodeccuonansHoe oOpasoBanue. Pammosnexkrponuka) .— bubmuorp. B konne k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 sk3.

2. SIxymenkoB HO.I'. Teopus m pacueT ONTHKO-3JIEKTPOHHBIX MPHUOOPOB. YUEOHUK ISt
BY30B. — 5-€ u3/1., nepepad. u gom. — M.: Jloroc, 2004. — 472 c.

3. [Mapeymroco FO.b. TIpoekTupoBaHre ONTHKO-JICKTPOHHBIX IPUOOPOB: Yuel. mocobue
st BTy30B / FO.B.ITapBymtocos, B.I1.Connatos, FO.I'. Axymenkos; [Tox pex. FO.I'. fIkymenkosa .
— M. : Mammnoctpoenue, 1990 . — 431 c.

4. beictpoB FO.A. DnekTpoHHBIE TPUOOPHI M yCTPOMCTBA HAa WX OCHOBE : CIIPaB.KH. /
FO.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Uepenanos; [log pen.;O.A. brictpoBa . —
2-¢ u3 ., nepepad. u gom. — M. : ParnoCodr, 2002 .— 656 c.

IIpakTnyeckoe 3ansitue Ne 4

N3YYEHUE CXEM COI'NTACYIOIIMX VCUJIMTEJIEN
JUISI ®YHKIUOHAJIBHBIX ®OTOPE3MCTOPOB
1. Heanb u 3apaum padoThl

Ileab padoThI: MOTYyYEHUE MPAKTUYECKUX HABBIKOB PAacyeTa COIIACYIOIIMX YCHIIUTENEH.
3agaum _padoThl: MOJTyYeHHE MPAKTUUECKUX HABBIKOB pacyeTa AJIEMEHTOB CXEM COTJIACYOIINX
YCUIIUTEIIEH.

2. O0mme nmos10keHust (TeOpeTHYECKHE CBEACHHUSA)

Cxema BKII04eHHA QyHKIHOHAILHOTO (hoTopesuctopa (PDP)
/5 U’Fm".‘

1 3

T/ e

Puc. 6

=v
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B kauecTBe MO3UIIMOHHO YYBCTBUTEIBHOTO (POTONPHEMHOr0 ycTpoiicTBa (DI1Y) B ONTHKO-
3JIEKTPOHHBIX TIprbopax (OII]) ucnonb3yroTcs GyHKIHOHATBHBIE (oTope3uctopsl (PPP). On
npeCTaBIsieT Co00H Npo(UIMPOBAHHYIO IUIEHKY W3 MOJYIPOBOJHHUKOBOIO Marepuaia 2,
KOTOpasi MOJKIIIOYAeTCsl K CXEeMe C IOMOIIbI0 MeTauIMuecKux KoHTakToB 1. OnTuueckoe
nzoOpaxenue (opMmupyercs B BHAEC TOHKOW mojocku 3. [Ipu cMemieHuw Oocu CUMMETPUU
U300paXeHUs] BJOJIb M3MEPUTEIBHOIO  HANpaBiICHUS X YMEHBIIAETCS  SKBUBAJECHTHOE
conpotuBiicHne P DP.

@PP MOXHO HCIOJIB30BAaTh KaK MPU MOIYJWPOBAHHBIX, TAK U INPU HEMOIYIUPOBAHHBIX
MOTOKAaX U3JTy4eHUsl. DKBUBAJIIEHTHAs cxeMa QPP BKIIIOUaeT:

> R » — TIEPEMCHHOE  COIPOTUBIICHNUE, 0OYCIIOBJICHHOE BO3JICHCTBHEM OINTHYECKOTO
CUTHAJIa; OHO 3aBUCUT OT KOOPJAUHATHI N300paXKEHUS BAOIb OCH X

> C —okBuBasieHTHAs eMKOCTh PDP

> RT — TE€MHOBOE COTMPOTUBIICHUE

> R, —conporusnenue Harpysku

[To 3HaueHUIO MmeMHOB8020 MOKA U YPOGHIO COOCMEeHHbIX wymos PDP nensT Ha Tpu
TPYIIIBL:
> HU3KOOMHBIE  PE3MCTOpPbl HAa  OCHOBE TIEpPMaHMs, JIETUPOBAaHHOIO  MENBIO;

R, =20...1000 Om n yposens mymos 0,5...10 #B/Iy"?

> OXNakmaeMblii (DOTOPE3UCTOPHl HA OCHOBE AHTHMOHHAA M AapCeHHAA WHJIWS;
R, =1..10 kOm, e, = uB /| I'y*"?

> BBICOKOOMHBIE  ()OTOPE3MCTOPHI ~ HA  OCHOBE  XAJIBKOI€HWJOB  CBHUHIA;

R, =1...10 MOwm, e, =50...1000 uB/ I'y"'>.

O060bueHnas crpykrypuas cxema @ITY na OOP

5 - U,
R,
c
} 1 2 3 2
4
Puc. 7.

1 - cornacyromuii Kackaj CIyXHT JUI BHYTPEHHETO COITPOTUBIIEHUS (POTOPE3UCTOPA C BXOAHBIM
COTPOTUBIIEHUEM YCUIIUTEIIS;

2 - yCUIIMTENbHBIN KacKa;

3 - BEIXOIHOM KacKam,

4 - xackaJl aBTOMaTHYECKOTO PEryJIMPOBAHUS YCUIICHUS,

S - GUIBTPBI HUKHUX YACTOT.
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Jns  ymeHbllleHHS CcOOCTBeHHOro Imyma @IV cormacylomux Kackaj CTPOUTCS Ha
MaJIOMyMSIIUX OUTOISPHBIX TpaH3ucTopax (A7), BKIFOUEHHBIX 0 cxeMe ¢ obmieit 6a3oit (Ob) n

paboTaIOMIUX B PEKUME MUKPOTOKOB ( 1,<0,5 MA) .

Cxema coznacyroujezo kackada Ha Majoumymsimx b7,
BKJIKOYEHHBIX 110 cXeMe ¢ OF Ui HU3KOOMHBIX DDP,
paboTaIOIIEro B PEKUME MUKPOIOKOG

= U,

T

I
N [ =

Puc. 8.
3. 3aganue Ha padory (padouee 3agaHue)
N3y4unth cxembl U pacCYUTATh MapaMeTPhl COTIACYIOIUX YCHIIUTEICH.
4. Xoa pa6oThl (MOPSIIOK BHINOJHEHHUSI PadOTHI)
1. JIns =Hu3koOoMHbIX @@P B KauecTBE COIVIACYIOIIETO KacKaJa HCIOIb3YeTCs

HapajielbHOE BKIIOYEHHE HECKOIBKMX TPAH3UCTOPOB, BKJIIOYEHHBIX IO CXEME C OOLIMM
smurtepoM (O3) (puc. 9).

*—o B -Uy,
R2| | R3 R5 R6
R1
—L_ F—*
e
VTs
\\ Brix
g +U

[Mpununnuansuas yexrpudeckas cxema GITY na ocnose doTopesncropa
M3 AHTHMOHH/IA ¢ BKIIOYEHHEM BXOJHOTO Kackasa 1o cxeme ¢ 0D

Puc. 9

16



[Tpu wucnonp3oBaHUM (OTOPE3UCTOPOB C TEMHOBBIM COMPOTHUBIEHHEM OKoilo 1 KOM
NPUMEHSIIOTCST 2epManuesble TPAH3UCTOPHI, a (OTOPE3UCTOPOB C TEMHOBBIM COMPOTHBICHHEM
okosio 10,0 kOM — kpemHuesvle.

2. Cornacyromasi cxema Ha napamienbHoMm BrmoueHnn BT mo cxeme ¢ OO moka3aHa Ha

puc. 10.
CKO ToKka cursana, CHUMaeMoOro C BBIXOJla YCWJIMTENs yBeIM4MBaeTcs B N pas, rae N —
YHCIIO NMapajuleNbHO BKIIOYEHHBIX TpaH3ucTopoB. CKO TOka mIyma cXeMbl yBEIMYMBAETCs B

\fﬁ pa3, T.K. SKBHBAJICHTHbHIC IIyMOBBIC I'€HEPATOPbl HE KOPPEIMPOBaHHBEL T.0., B JaHHOM
CXeMe OTHOIIEHUE CUTHAJI/IIYM I10 MOITHOCTH yBEIMYMBAETCs B N pa3. JJOCTOMHCTBOM CXEMBI 110
CpaBHEHHIO CO cxeMoil ¢ Ob sBusiercss 0ONbIION KOI(P(UIIMEHT YCUJIICHHS, U B TOXKE BpeMs
cXeMa He yBEJIMYHMBACT IIIyM Ha BBIXOJIE.

R4

|
L
~
=9

nur

»—H—< VT1— VT2 VT3

\\ U
)

{

Puc. 10. Cornacyromas cxema Ha napauieasHoM BkinroueHnn bT no cxeme ¢ OO

3. Cornacytomue ycTpoicTBa (Kackapl) Al BRICOKOOMHBIX (POTOPE3UCTOPOB BBITOIHAIOTCS
Ha MOJIEBBIX TpaH3UcTOpax. [Ipy TeMHOBOM CONPOTHBIEHUH NpUeMHUKA u3nydenus 1o 1,0 Mom
MI0JIEBOI TPaH3UCTOP BKJIKOYAETCSA MO cXeMe ¢ o0muM uctokoM (OH), a mpu CONpOTHBICHUU
6onee 1 MOM (uTo XapakTepHO I psAAa OXJAKIAEMbIX (OTOPE3UCTOPOB) NMPUMEHSIOTCS
SMUTTCPHBIC UJIW UCTOKOBBIC ITOBTOPUTCIIN.
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R2
¥ _UM ™

R6

+U,

Ty

"o e

VTl
c4

—

R3 RS

. ° ° . # 0o

IMpuHiHnuanbHas 1exTpuyeckas cxema OITY Ha ocHOBE BBICOKOOMHBIX (POTOPE3HCTOPOB
€O CXEMOH IMHTTCPHOIO MOBTOPHTEIA

R1
7 -ljlmm
— RS

Ty

R6

Cll

=
JLI_j

| B U,
VT3
\\ D)RT R2 ‘
R3 R4 RT
° # 061w

T

[TpuaunnuaneHas snexkTpuueckasn cxema MIIY Ha ocHOBE BBICOKOOMHBIX (JOTOPE3UCTOPOB
CO CXEMOH HCTOKOBOTO IOBTOPHTENS

JUis cHUKEeHUst YpOBHsSI COOCTBEHHBIX HIYMOB 3JeKTpoHHOro Tpakra ®IIY mpaktukyercs
oxnaxcoenue CONPOMUBNEHUS. HACPY3KU W DIEeMEHMO8 CO21acyloue20 Kackaoa IO HN3ZKOH
temneparypsl (6-100 K). B aToMm ciyyae 3yeMEHTHI Kak COIIACYIOIIUX, TaK M YCHIMTEIbHBIX

KaCKaJO0B BBIIMTOJTHAIOTCS, KaK ITPaBUJI0, HA ITOJICBBIX TPAH3UCTOpAax.
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1
| I |
* 4 @ -U,..
R3 R4 RS
VTl VT2 VT3 ’ # Berx
T~(77-80)K
# Q61

a)

[Tpuniunuaneasie 3nekTpudeckue cxemsl OITY ¢ oxitaxkgaeMpIMu TPEAYCUITUTEIAMMU:
a) — TPAH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM; 0) — TPAH3UCTOP C KaHAJIOM P — THUIIA;
Tp — pabouas TemnepaTypa

5. KoHTpOJIbHBbIE BOIIPOCHI

1. Ha kakue rpynmsl AensT (GyHKIHOHAIBHBIE (POTOPE3UCTOPHI IO 3HAYCHUIO TEMHOBOTO
COIIPOTHUBIIEHUS U YPOBHSM COOCTBEHHBIX IIIyMOB?

2. Kakue cxembl coriacoBaHMsI IPUMEHSIOT JIJIsl HU3KOOMHBIX (POTOPE3UCTOPOB?

3. Kakue cxembl coriiacoBaHusi IPUMEHSIOT AJIs1 BBICOKOOMHBIX (POTOPE3UCTOPOB?

4. H300pa3ure THIIOBYIO CTPYKTYpHYIO cxemy ¢oronpuemanka Ha ®OP u Ha3oBuTe ee
O10KN.

Cnucok HCNMoJb30BAHHBIX HCTOYHUKOB

1. JlaBpentneB, b. ®@. CxeMoTeXHUKA 3JIEKTPOHHBIX CPEICTB : y4eOHOe mocobue st

By30B / b. ®@. JlaBpentheB .— MockBa : Axagemus, 2010 .— 335 c. : wi. — (Bsicmee
npodeccuoHansHoe oOpa3oBanue. Pamnosnexktponnka) .— bubmuorp. B konie k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 sk3.

2. SIxymenkoB HO.I'. Teopus m pacueT ONTHKO-3JIEKTPOHHBIX MPHOOPOB. YUEOHUK ISt
BY30B. — 5-€ U31., nepepad. u jnom. — M.: Jloroc, 2004. —472 c.

3. IMapsymocos 10.b. IIpoekTpoBaHne ONTUKO-3IEKTPOHHBIX MPUOOPOB: Yued. mocodue
st BTy30B / FO.B.ITapBymtocos, B.I1.Connatos, FO.I". AAxymenkos; [Tox pexa. FO.I'. fIkymenkosa .
— M. : MammmnocTpoenue, 1990 . —431 c.

4. beictpoB FO.A. DnekTpoHHBIE TPUOOPHI U YCTPOICTBa HAa WX OCHOBE : CIIPaB.KH. /
1O0.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Uepenanos; [Tox pen.;O.A. brictpoBa . —
2-e u31., nepepab. u gom. — M. : PaguoCodrt, 2002 .— 656 c.

IIpakTnyeckoe 3ansaTue Ne 5

®ITY C [TPOTUBOILIYMOBOI 1 YACTOTHOM KOPPEKLIMSIMU

Ilesb paGoThl: MOTYyYEHUE MPAKTUYECKUX HABBIKOB pacueTa 6a30BbIX CX€M IMPOTHBOIIYMOBOM U
YaCTOTHOW KOPPEKIIHH.

3agauu padoThl: NOJYyYEHUE NMPAKTUYECKUX HABBIKOB PACUETA JIEMEHTOB U N1apaMETPOB CXEM
IIPOTUBOLIYMOBOM M YaCTOTHOW KOPPEKIIHH.
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2. O61mue nooxkeHus (TeopeTHYecKne CBeIeHHs )

JUid OCTMXKEHUs MaKCHMAaJbHOTO COOTHOIIEHUS CUTHAI/IIYM B COMVIACYIOLIUX KacKajgax
MOTYT HCIIOJIB30BAaThCSl CXEMBbI IIPOTHBOLIYMOBOM KOpPPEKUMH. EcCiM NOCTOSHHas BpEMEHU
IpUEMHHKA U3JIydyeHHs 00JIbllle MUHUMAIBHON JAJIUTEIHOCTH PETUCTPUPYEMOIO UMIIYNbCa, TO
OPUMEHSIOT CIIeIHaIbHBIE MEPBI KOPPEKIIMK UHEPIIHOHHOCTH (POTONIPHEMHUKA.

e

(I)yHKIII/IOHa.TIbHaﬂ cxeMa e KOppeKumuun NMOCTOSIHHOI BpEMEHU (bOTOleI/IeMHI/IKa

[TprieMHUK U3Ty4EHHS] MOKHO IPEICTaBUTh B BUJIE ANepuoouiecko20 36eHd C MOCTOSHHOU
spemenn 7 = RC, paBHoii BpeMenn pekoOMOMHAIIMK HOCHUTENIEH 3apsia.

[TocnenoBarenbHOe coenuHeHHE (QoTonpueMHUKa ¢ AU(OEpeHIUPYIOIIMM  3BEHOM,
MOCTOSIHHAsl BPEMEHH KOTOPOTO paHa MOCTOSHHOM BpeMeHHM (DOTONpHEMHMKA, SKBHUBAJIEHTHO
HEKOTOPOMY HOBOMY allepruoOUYECKOMY 3BEHY C TOCTOSSHHOM BpeMEeH!

R R
1;3=R3C3=£ rie a=b. r3=#.
a R, R, +R,

Tx. a>1, to 7, <7 u cucrema cranoBurcst Gonee ObicTpozeiicTByroueid. OxHAKO, MPH

TOM BO3pacTaeT YpoBeHb LIYMOB. EciM chekTpalibHas IUIOTHOCTh IIyMa YObIBaeT OOpaTHO
IPOMOPLUOHATIBHO YacTOTE, TO LIYM MPU KOPPEKIMH yBEIUYMBAETCS MEHbIIE, 4eM B a pas, a
CKO yBenuumBaercs B y2 pas, rie

|
) 2 1+ 2an1)2 _

az +1 N 1+(2’}tfg’t)2
(

[pu fo/fy =100 7y = 2,5. CnenoBaTenbHO HanpsDKEHUE IIyMa Ha BBIXOJIE AJIEKTPOHHOTO
TpakTa IpU BBEACHUU KOPPEKIMH YBEIMYMBAECTCA B MEHbIIEH CTENEHH, YeM YMEHbIIAeTCs
nocrostHHasi Bpemenu OITY.

3. 3aganue Ha padory (paGouee 3agaHue)

Paccunrars napameTpsl cXeMbl IPOTUBOIIYMOBON KOPPEKLIUH.

4. Xoa pa6oThl (MOPSAI0K BbINOJHEHUSI pad0ThI)
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1. Onpenenuts nocrosiHAyko Bpemenu OITY 7=RC.
7R,
R+R,
3. Paccuutath Bo ckoibko pa3 yBenuuutcs CKO mryma Ha Beixoae @ITY B 3ajannoi
nosoce npomyckanust OITY

2. PaccunTaTh S5KBUBAJIEHTHYIO IIOCTOSHHYIO BPEMEHH 7, =

a +1 l+(2nf ’E)
2
YZ :1+ —;( ch T)

In—
f,

5. KoHTpoJibHBIE BOIPOCHI

1. JIns yero ucnonb3yercsi IPOTUBOLIYMOBAsi KOPPEKLIUs?
2. Kak BiMsieT mpoTHBOIIYMOBAsi KOPPEKIMS HA YPOBEHb COOCTBEHHBIX mIyMoB DITY?

CnucoK HCIO0JIb30BAHHBIX HCTOYHUKOB

1. JlaBperTroeB, b. ®@. CxemoTeXxHUKA DJIEKTPOHHBIX CPEACTB : y4eOHOE mocoOme s

By30B / b. ®@. JlaBpentheB .— MockBa : Axamemus, 2010 .— 335 c. : wi. — (Bsicuiee
npodeccuonansHoe oOpa3oBanue. Pamnosnexkrponuka) .— bubmuorp. B konne k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 sk3.

2. SIxymenkoB HO.I'. Teopus m pacueT ONTHUKO-3JIEKTPOHHBIX MPHOOPOB. YUEOHUK ISt
BY30B. — 5-€ u3/1., nepepad. u gom. — M.: Jloroc, 2004. — 472 c.

3. [Mapeymroco FO.b. IIpoekTupoBaHre ONTHKO-JICKTPOHHBIX IPHOOPOB: Yuel. mocobue
st BTy30B / FO.B.ITapBymtocos, B.I1.ConnatoB, FO.I". fAkymenkos; [Tox pexa. F0.I". fIkymenkosa .
— M. : MammnHocTpoenue, 1990 . — 431 c.

4. beictpoB FO.A. DnekTpoHHbIe TpUOOPHI M YCTPOWCTBA HAa MX OCHOBE : CIpPaB.KH. /
FO.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Uepenanos; [Tox pen.;O.A. brictpoBa . —
2-e u3., nepepab. u gom. — M. : PaquoCodrt, 2002 .— 656 c.

IIpakTHyeckoe 3ansTHe Ne 6
PACYET OCHOBHBIX ITAPAMETPOB ®ITY

Ieab pa0oThl: TMOJyYeHHE NPAKTUYECKUX HABBIKOB pacyeTa OCHOBHBIX I1apaMeTpoB
(doTonpHeMHBIX YyCTPOUCTB Ha (oTOpe3ucTopax u GoToaNO0aaX.

3agaum paGoThl: pacyeT JAOMYCTUMOIO YPOBHS COOCTBEHHBIX LIYMOB 3JIEKTPOHHOI'O TPakKTa,
BEepXHEW TpaHMYHOW 4YACTOTHl CUTHAJA, IMUPHHBI TOJOCHI TPOITYCKaHHS,
Kod(pduIMeHTa  yCWJIEHHS  OJJEKTPOHHOTO  TpakTa,  Kod(QHUIMeHTa
pEryJIMpOBaHUSI YYBCTBUTEJIBHOCTM B KaHaine, APY ©u TeMHOBOTro
COIPOTHUBIICHUS (WM TEMHOBOTO TOKa) (POTONPUEMHHUKA.

2. O0mue noJ10keHUs1 (TeopeTHYECKUE CBeeHUs1)

OOHapyxuTenbHasi CHOCOOHOCTh MOXeT ObITh BbIpakeHa uepe3 mnapameTpel PIIY u
napaMeTpbl JJIEKTPOHHOIO TPaKTa Mo cieayroueit popmyse:

Sy AT
U

w

*
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rae Aqb — mIomanb 4yBCcTBUTENBbHOrO cios PIIY; Um — HampsOKeHHE COOCTBEHHBIX IITYMOB

npuemuuka; [/ —>ddexrrBHas (3KBUBAJIEHTHAS) [IIyMOBast II0JIOCA SIIEKTPOHHOTO TpaKTa, I Y.

OddekTuBHas 1IymMoBas mojoca — I0JIOCA MPOMYCKaHUS 3JIEKTpoHHOro Tpakra DIV,
MIPEACTABICHHOTO B BUJIE TIOJIOCHI HICATLHOTO (PHIIBTpa ¢ MpAMOYToiabHON AUX 1 aMIIuTy10H,
pPaBHOH MaKCHMaJlbHOMY 3HA4YCHUIO KOI((UIMEHTa YCHICHHS pEaTbHONH XapaKTEPUCTHKH,
SKBUBAJICHTHOH 110 Mepeaade MOITHOCTH peaibHOMY (DHIBTPY ¢ MPOou3BoJabHON AUX.

Ky

07K, - b oL )= | |

max

K

ymax

01K, - - —

max

.

K pacuyery 3kBHBaJICHTHOM IIyMOBO# I0JIOCHI

B O6H.I€M BUJIC SKBUBAJICHTHA ITYMOBAA I1OJIOCA MOXKET OBITh paccunuTaHa 11o (I)OpMYJ'IGZ

Ky (f)
y max
CymmapHbIii ypoBeHb IIyMa Ha BbIXOA€ (POTONPHUEMHHKA MOXKHO BBIPA3UTh Uepe3
0OHApPYXHUTEIbHYIO CIIOCOOHOCTH 1O (hopMyIIe:

Sy AT

w D* '
1

@H:D*i

rie @” — YAEJIbHBINA TOPOTOBBIN MOTOK.

CDH MOKa3bIBaCT MUHHUMAIBHOC CPCAHCKBAAPATHYCCKOC 3HAYCHUC IMOTOKA WU3JIYUYCHUA, IIPU

KOTOPOM CpEJHEKBAJPAaTUYECKOE 3HAYCHUE HANpPsSOHKECHUS Ha BBIXOAEC YCTPOWCTBA pPaBHO
CPEIHEKBAIPaTUYECKOMY 3HAUYEHHUIO HAIpSDKEHUs IIymMa B €IMHWUYHOM IIOJIOCE 4YacToT,
OTHECEHHOM K eJMHUYHOMH MIoma i (pOTOUYBCTBUTEIBLHOTO AJIEMEHTA.

Brauane onpezensercst TONyCTUMBIA YPOBEHb IIIYMOB JIEKTPOHHOI'O TPAKTA, MPUBEACHHBINA
KO BXOJY B €JUHUYHOM I10JI0CE MPOITyCKaHUS:

_ 2 2
Uw - \/UW(SJZ) +Uu4(17) !

_ 2 112
Umﬂ—/um U2

HpOI/ISBO,Z[I/ITCH PpacyCT MOJIOCHI MMPOITYCKaHUA 3JICKTPOHHOI'O TpaKTa. B ciIydace CHHYCOMIAJIbHOM
MOAYJAIMU ITOTOKA U3TYUCHUSA MIUPHUHA ITOJOCHI ITPOITYCKAHUSA BhIPaXKaCTCA q)OpMYHOﬁI

A, =2f,,
[Ipy OpsIMOYTONBHOW MOIYJISIMKM MOTOKAa M3JIYyYECHHS IOJ0Ca MPOMYCKAHUS OMPEETeTCs 0
dbopmyre:

22



Af, =f —f.

, 8 H

|ni

1  Ud-o
= —_ N\ Y/
27 . 27T oy
A€ Tmin — MUHUMAJbHAS JUIMTEIBHOCTh MPSAMOYTOJIbHOTO uMITyibca Ha Bxoae PIIY; tmax —
MaKCUMaJIbHasl JTUTEIBHOCTh MPSIMOYTOJIbHOTO uMIyibca Ha BXxoae PIIY; ¢ — cmax miockou
BEPIINHBI IPSIMOYTOJIHLHOTO UMITYJIbCA.
Jliis BepXHel rpaHuIIbl Y4aCTOTHI 3JIEKTPOHHOTO TpakTa fs TOMKHO BBIIOIHATHCS YCIOBHUE:
2 )
7T,

f <

6

TAC Ty — HOCTOsIHHAA BPEMCHU (I)OTOHpI/ICMHI/IKa.
OHpGI[eJIHeTCH KOBd)d)I/IL[I/IeHT YCHUJICHUS DJICKTPOHHOI'O TPAaKTa IO HANIPSKCHUTO.

*

K — Um(swx)max — Um(@bzx)max ) D
N U, Su~/ AT,

f
IYO,lzfmax'In f_@

H

11y, _
=1,01...1,57.

Af

11, =1, 22Af0,7.

[Toporogslii noTok u3nydenus Ha Bxoze PIIY onpenensercs nmo popmyre:

_vY,
nop ~ !
SU
rone vy — Tpe6yeMOC OTHOLICHUEC CI/IFHaH/H_IyM; Uw — CPCAHCKBAAPATHICCKOC 3HAUCHUC

HanpskeHus Ha Beixoqe @ITY npu oTcyTcTBUM U3NTydeHHUS.
st BBIOOpa CXEMBI IOCTPOCHUST YCUIIUTENST OMPEENsieM MaKCUMAJIbHBIA TTOTOK H3JTY4YEeHUS
no popmyse:
D =D, D,
rae D — munamMuueckmii muamnazon ®ITY 1Mo MOIIHOCTH.

OmnpenensieM MakcuMaldbHOE HanpsbkeHue QorocurHana Ha Bxoae PIIY npu BozneilicTBuM
MaKCHUMaJIbHOT'O MIOTOKA U3JTy4CHUS:

Ucrox = PCraSu Ko -

Ha Beixoqe PIIY mpeBblmaeT MaKCUMaIbHO JOMYCTUMOE HAaINpSKEHUE HA BBIXOJIE

C max
Ecm U,

AIIEKTPOHHOT'O  TpakTa, TO HeoO0XoauMo BBeleHHe cxembl APY ¢ perymupyembiM
KOA(PUIIMEHTOM YCUTICHUS:

U

K = C max
» .
(6ex) max
Ha ocHOBaHWM [aHHBIX, TOJYYEHHBIX B pe3yJabTaTe pacuera (JOMyCTHMOTO YPOBHS
COOCTBEHHBIX IIIYMOB 3JIEKTPOHHOTO TPAaKTa, BEPXHEW T'PAaHUYHON YACTOTHI CHUTHAJIA, IIMPHHBI
MOJIOCHI TIPOTMYyCKaHWs, KO3(PGUIIMEHTa YCHJICHUS OJJIEKTPOHHOTO TpakTa, Koddduimuenta
pEryJaupOBaHUsl YYBCTBUTEIBHOCTM B KaHaile, APY u TeMHOBOro compoOTHUBIIEHUS
(GhoTOMPUEMHHKA) TIPOU3BOIUTCS BHIOOP aKTHBHBIX AJIEMEHTOB AJIEKTprUecKoit cxeMbl DITY.
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[TocnenoBaTenbHOCTh pacdeTa, PacCCMOTPEHHAsl BBIIIE, MOXKET OBITh HCIOJB30BaHA TaKKe
st OITY Ha ocHOBe (OTOMMOIOB C YYETOM MapameTpoB (DOTOAMOIOB M BBIPAKECHHS IJIsI UX
OnpeJIeTICHUsI.

3. 3aganue Ha padoTty (padouee 3a1aHHe)
Paccuurars ocHOBHBIE TapameTpsl PIIY.
4. Xoa pa6oThl (MOPSAI0K BHINOJIHEHUSI PadOThI)

HcxonnsiMu gaHHbIMH Uit pacueta PIIY u BbIOOpa 37IE€MEHTOB €ro 3JEKTPOHHOH CXEMBI
ABIIAIOTCA:

*

< 3HaYEHME YIEIbHOU OOHApyXHUTeJbHOM crmocobHocty D ma 3amanmnoii paGoueit
YaCTOTE MOIYJISLINH

¢ MaKCHMaJbHOE BBIXOJHOE HAaIIps’KCHUC (I)OTOCI/II‘HaJ'Ia UC max

% MAKCHMAJIBHOC JOITYCTHUMOC HAIIPAKCHHUC IIIyMa HA BbIXOAC UW(Es’blx) max *

3agaHbl TaKkXKe MapaMeTpbl n/n  (HOTOYYBCTBUTEIBHOIO JJIEMEHTA (HANpSHKEHHE IIyMa,
TEMHOBO€  COINPOTHBIICHWE, IIOCTOSHHAs BPEMEHM, pa3Mepbl NPUEMHONW  IUIOLIAJKH,

MHTErPaJIbHAs BOJIBTOBAS 4yBCTBUTEIBHOCTE ) ).

1. Paccuurars oOHapyxuTenbHyt0 ciocoOHocTs PIIY:
_SATT
U

w

*

rae Aqb — Ioniaab 4yBCTBUTENBHOrO ciosg DIIY; UW —HanpsKeHHe COOCTBEHHBIX IIYMOB

npuemuuka; [/ —s>dpexrrBHas (IKBUBAJIEHTHAs) [IIyMOBAst TI0JIOCA SJIEKTPOHHOTO TpaKTa, I .
2. Paccuutarh cyMMapHBI ypoBEHb IlIyMa Ha BBIXOJ€ (POTONPHUEMHHUKA:

S, AT
“ D
3. OnpenenuTh NOMYCTUMBIM YPOBEHB ILIYMOB JJIEKTPOHHOI'O TpakTa, MPUBEACHHBIA KO
BXOJly B €TUHUYHOM MOJI0CE MPONYCKaHUS:

_ 2 2
UW - \/Um(aﬂ) +Um(17) !

_ 2 2
Yy =Y =Ygy

4. TlpowsBecTH pacyeT TOJOCHl TPOIYCKaHHWS DIIEKTPOHHOTO TpakTa. B  ciydae
CUHYCOWIATbHOW MOAYJISIMHU TMOTOKA M3TYYCHUS HIUPHUHA TOJIOCH MPOMYCKAHUS BBIPaXKaeTCs
dbopmyIoii:

Af,, =2f,

07 —

[Tpu OpsAMOYTOILHON MOAYISIMH MOTOKA U3ITyYEHUS MOJIOCa MPOMYCKAHUS OMpenesieTcs
o ¢opmye:

Af, =f —f.

’ 8 H
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In i
1 . - Ul-0

f = ;
22-min

[

A€ Tmin — MUHUMAJbHAS JUIMTEIBHOCTh MPSAMOYTOJIbHOTO uUMITylbca Ha Bxoae PIIY; tmax —
MaKCUMaJIbHasl JTUTEIHHOCTh MPSAMOYTOJbHOTO uMIyibca Ha Bxoae PIIY; o — cmax mtockou
BEPIINHBI IPSIMOYTOJIHLHOTO UMITYJIbCA.

Jliis BepXHel IpaHuIIbl Y4aCTOTHI 3JIEKTPOHHOTO TPakTa fs TOMKHO BBIOIHATHCS YCIOBHUE:

1
2rt,

f <

IJI€ Ty — MIOCTOSIHHASI BpeMEHHU (POTONPHUEMHHUKA.
5. Onpenenuth KOdhDGOUIMEHT YCUICHUS YICKTPOHHOTO TPAKTA [0 HAMPSKCHUIO:

*

K — m(ebzx)max — UW(@blx)maX ) D
Ny U, SYNTWIA
f
Ho,l :fmax -In f_6

H

11,
~01 _101...1,57.
Af

1,, =1,22Af, .

6. PaccunTaTh MOPOTOBLIN NOTOK HM3AyYeHHs Ha Bxoae DITY:

o -V
nop S )
U
rage y — Tpebyemoe ortHourenne curHan/my™; U ~—cpennexsajgpatnueckoe 3HaueHue

HanpspbkeHus Ha Beixoqie OITY mpu oTCyTCTBUU U3TYUYEHHUS.
7. Jlnsa BbIOOpa CXeMbl IOCTPOEHHSI YCWJIMTENS OIpEAETUTh MaKCHUMaJbHBIA IOTOK
U3Iy4eHus o popmyne:

D =D, D,

rae D — munamuuecknii muanason ®ITY 1m0 MOMIHOCTH.
8. OnpenenuTh MakcUMaIbHOE HampshkeHue dorocuraana Ha Bxoae PITY mpu Bo3aelicTBUM
MaKCUMaJIbHOT'O MIOTOKA U3JTy4CHUS:

UCmax = cDmaxSU1<U '
9. Ecim UCmaX Ha BbIxoJie @IIY mpeBpiIaeT MakKCUMaIbHO JIONYCTUMOE HAINPSIKEHHUE Ha

BBIXOJIE DJIEKTPOHHOTO TpakTa, TO HEOOXOoJuMO BBeaeHue cxembl APY ¢ perymupyembiMm
KO3 (UIIMEHTOM YCUIICHUS:
U

C max

K. =
U

(a0 6) max

Ha ocHoBaHMM [JaHHBIX, MOJYYEHHBIX B pe3ylbTaTe pacyera (JIOMYCTUMOrO YpPOBHS
COOCTBEHHBIX IIYMOB 3JIEKTPOHHOT'O TPaKTa, BEPXHEH I'paHMYHOW YacCTOThl CUTHAla, HIMPUHBI
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MOJIOCHl TIPOITYCKaHUsA, KOd(pUIMEHTa YCHICHHsS DJEKTPOHHOTO TpakTa, Ko3dduuuenra
pEryJIMpOBaHUsI 4YYBCTBUTEJIBHOCTM B KaHaie, APY u TeMHOBOro CONpPOTUBIICHUS
¢doTonprueMHNKa) MPOU3BOAUTCS BHIOOP aKTUBHBIX 3JIEMEHTOB JIEKTpHUecKoi cxembl DITY.

[TocnenoBarenbHOCTh pacueTa, pacCMOTPEHHAs BBIIIE, MOXET OBbITh HCIOJIb30BaHA TaKXKe
s OITY Ha ocHOBe ()OTOAMONOB C YYETOM MapaMeTpoB (HOTOAMOMOB M BHIPAKEHUS JUIS UX
OIpECIICHUS.

5. KoHTpoJibHbIE BONPOCHI

1. ITo xakoii popmyiie onpenemnsercs yaelbHas 0OHAPYKUTEIbHAs CIIOCOOHOCTh?

2. Yto Takoe 3¢pdexTuBHAs IIyMOBas 1mosuoca?

3. Mo kako#i hopmysie onpeensieTcs IHPUHA TOJIOCH POITYCKAHUS 3JICKTPOHHOTO TPaKTa
B CIIy4ae CHHYCOHMJIAIIbHOM MOYJISIIIUH ITOTOKA M3ITy4eHHS ?

4. o kaxoii hopMyJie OrpeaeNseTcs MUPUHA TOJIOCH TPOIYCKAHUS 3JICKTPOHHOTO TPaKTa
B CIIydae MpsIMOYTOJIbHON MOYJISIIIAY TIOTOKA U3TYYCHUs?

CnucoK HCIO0JIb30BAHHBIX HCTOYHUKOB

1. JlaBperTroeB, b. ®@. CxemoTeXxHUKA DJICKTPOHHBIX CPEACTB : y4eOHOE mocoOme s

By30B / b. ®@. JlaBpentheB .— MockBa : Axamemus, 2010 .— 335 c. : wi. — (Bsicuiee
npodeccuonansHoe oOpa3oBanue. Pamnosnexkrponuka) .— bubmuorp. B konne k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 5k3.

2. SIxymenkoB HO.I'. Teopus m pacueT ONTHKO-3JIEKTPOHHBIX MPHOOPOB. YUEOHUK ISt
BY30B. — 5-€ u3/1., nepepad. u gom. — M.: Jloroc, 2004. — 472 c.

3. [Mapeymroco FO.b. TIpoekTupoBaHre ONTHKO-JICKTPOHHBIX IPHOOPOB: Yuel. mocobue
st BTy30B / FO.B.ITapByntocos, B.I1.Connatos, FO.I". fIkymenkos; [Tox pex. F0.I". fIkymenkosa .
— M. : Mammnoctpoenue, 1990 . — 431 c.

4. beictpoB FO.A. DnexkTpoHHble TpUOOPHI M YCTPOWCTBA HAa MX OCHOBE : CIpaB.KH. /
1O0.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Uepenanos; [Tox pen.;O.A. brictpoBa . —
2-e u3., nepepab. u gom. — M. : PaquoCodt, 2002 .— 656 c.

IpakTuyeckoe 3anaTue Ne 7

PACYET CXEM JJII ABTOMATHUYECKOWU PEI'YJIMPOBKU KOD®OULIMEHTA
YCUWJIEHUA SJIEKTPOHHOI'O TPAKTA ®OITY

Ileab pa0oThl: MOJyYEeHUE MPAKTUUECKHX HABBIKOB pacyeTa CXEeM MJisi aBTOMAaTUYeCKOU

perynupoBKu Kod(puimenTa ycusieHus dIeKTpoHHOTO TpakTa OITY.

3agaum paloThl: NOJyYeHHE MPAKTHUUECKMX HABBIKOB pacueTra CXeM i1 aBTOMaTUYECKOM
pEeryIupoBKU Kod(PuImeHTa ycuneHus 31eKTpoHHoro Tpakta OITY.

2. O0mue mos10xkeHns (TeopeTu4ecKre CBeIeHH)

YHpaBJIﬂeMI)Ii/i HaNPAKEHUEM YCHUJIUTEC/Ib HA OCHOBE YMHOKUTEIH

HaHpﬂ)KeHI/Ie BbIXOJa U CBA3aHO B JAHHOM CJIy4Ya€ C BXOIHBIM HAIIPAKCHUCM U

8blX 6X

CICAYIOIUM COOTHOICHUEM!

u,=U_-uU

8bIX ynp ex"
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Us$—— Cxema
ymHOMeHH [ U
Uy p—— Y=k

Cxema YIIPaABIAECMOI'O HAIIPSXKCHUEM YCUIIUTEIA HA OCHOBE YMHOXUTEIIA

V3MeHsisi HaNpsDKEHUE YIPABICHUS, KOTOPOE SIBISETCS OJHUM M3 COMHOXKHTENEH, MOXKHO
perynupoBath KO3 GUIUEHT Tepeadn yCUIUTEIS.

Cxema APY na 4-x kBagpanTHOM nepemHoxurene 526 I1C-1, T1C-2

+15B fer)
0,1 Mmxd
U U..
(ilO B)
4 R1| |90 kOm
w

R3

U@—:bI c1
(0..100B  1000m _ |3 Rl 110 kOM —= 100 nx®

0,1 mxd

Cxema APV Ha 4-ex kBagpanTHOM nepemuoxxkutene 526I1C-1, T1C-2

1
-I5Bg T

0,1 mxd

B JaHHOM CJIy4dae, BEIXOAHOC HAIIPSIKCHUC U6blx CBA3aHO C BXOJIHBIM ng " HAITPS’)KCHUEM

yIpaBJICHUS Uynp CIIEAYIOLIEH 3aBUCUMOCTBIO:

ynp

6blX 6x 1 B

PerJII/IPOBKa YCUIICHMS ¢ TIOMOIIBIO ITOJIEBOI'O TPAH3UCTOPA

DA

VT
R2=100 kOm

1
U,,<0

_lcl
T 0,1 Mx® yip

PerynupoBanue ycuienus ¢ nomouisto IIT

ConpoTuBJieHHE KaHAIOB TpaH3UCTOpa Rcy BKIIOYEHO B IEMb OTPULIATEIHHON OOpaTHOIM
cBs3u (OC) HEMHBEPTHPYIOMIETO YCUIIUTENSI, €T0 BETUYNHY MOXKHO M3MEHSTh OTPUIIATEITIHHOTO

27



YIPABISAIONIETO HANpPsDIKEHHs, TOJaBaeMoro Ha 3arBop. Torga, KOd(QQUIMEHT YCHICHHS
U3MEHseTCs 10 clieaytouel popmyse:

K=1+ L .
(/74

UTo0Bl HE BO3HHMKAJIO UCKa)XeHHWE curHana, /7 momkeH paboTarh Ha JIMHEHHOM YYacTKe
XapaKTePUCTUKU CTOK-UCTOK. VIcKaskeHue BBI3bIBACTCS TEM, YTO OOJIBIIIOM CUTHAJIEC HaIlpsHKEHUE
CTOK-MCTOK TMOBBIIIAETCA U MPOUCXOAUT MOJIYIISAIMS CONPOTUBICHUS KaHala, a CJIeJOBATEIbHO,
U KOOQPUIIMEHTA YCUIICHUS! BXOJHBIM CUTHAJIOM.

Heob6xonumo BeiOupath 777 ¢ OONBIIUM HANPSDKEHUEM OTCEUKH JIJISl YBEIMUCHUS TUara3oHa
peryiaupoBku KodddumnueHTa ycuineHus. TOYHOCTh U CTAaOMIBHOCTh KOA(PDUIIMECHTA yCHIICHUS
OTPaHUYMBACTCS CTAOMIBHOCTBIO apaMeTpoB [17.

st yMEHbIIEHNS NCKAXKEHUM MOKHO BKIIFOUMTH /7' B KaueCTBE OJHOrO M3 CONPOTHUBIICHUM
T — obpaznoit OC ycunutens. [Ipu 3ToM yMeHbIIaeTcs pa3Max CUrHajga Ha TPAH3UCTOPE U €ro
BIIMSIHUE HAa KOY(DPUITUEHT yCUIICHUS.

R2
e I e e I
10 kOm
U\'[[1
R1 DA 100 KOM
pf— e
v

U 10 kOm +

Bxmrouenue I1T B T — 06pa3znyto oOpaTHyIO CBS3b
Jl1st yMeHbIIeHHS HelMHeHHOCTH Xapakrepuctuk Beiouparor R, =R.; Ry >>R, LR .
YCHiIMTe ¢ yIpaBJjieHneM aHAJOrOBLIM CHTHAJIOM

YceunuuTenu ¢ AeJauTeIemM HaNpPsAKCeHUA ¢ IEPEMEHHBIM 3aTyXaHUEM

56 kOm DA
—#
R1 R2 R3
S i
U, 62 kOm | 62 kOMm 180 kOmMm
i T
2 kOm r
1
N/ vp1
N/ vp2
XZ VD3
N/ vp4
100 kOm
o B
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Yceunurens ¢ ACITUTCIIEM HAIIPSAXKCHUA C ICPEMEHHBIM 3aTYXaHUEM

3,I[GCB HCIIOJIB3YECTCA J'IOFaDI/I(bMI/ILIeCKaH 3aBUCHMMOCTb MCXKAY HAIPSXKCHUECM Ha 3aTBOPE U

conporuBienreM cTok — uctok I17. HaGop muonos VD1 —VD4 o6ecneunsaer nanpsokenue na
3arBope [I7, KOTOPBIA SIBIAETCS HEIMHEHHON (YHKIMEH yIpaBisSIOIIero HampsbkeHus. B

pe3yNbTaTe Ha BBIXOJIE CUTHAI SBIISCTCS JIMHSHHOW QYHKIIMEH YIIPaBISIONIET0 HAIPSKCHHSI.

I[J'IH OLI€CHKM MHHHUMAJIBHOI'O H MAaKCHUMaJIbHOI'O KOS(b(bI/IHI/IeHTOB ocia0JeHnsT MOKHO
MMOJIb30BATHCH CIICAYIOIIUMHA BBIPAKCHUAMMU:

Kocnmin R ——
R1+R2

R3

R3 r

ociimax = § R1—+— r

npu U p

npu UW >7B;

=0,

rae I — CONpOTHUBICHUE OTKPBITOIO KaHalla I0JICBOr0 TpaH3UCTOpA.

Ycunurenu ¢ uuppoBbIM yIIpaBIeHHEM

Yceunaurenu ¢ ungpoBbIM ynpaBjieHneM KO3(pPuuMeHTa yCHIeHus

MC K590KH6

r
1
1
1
|
1
1
1
1
1
1
I
1
1
1
1
1
|
|
1
1
1
1
L.

5 kOmMm

1

160 kOMm
1

|

90 kOm
]

|

20 kOm

|

| I

5 kOm
1

| I

=N

Yceunureas ¢ undgpoBbIM ynpapJjeHneM Ko3gguunueHTa ycujieHust

Cxema mpencraBisger co0oil ycunuTens ¢ IUGPOBBIM YIIpaBieHHEM, BbIOOp Koddduirenta
yeunenus 1, 4, 16 unu 32 ocymiecTBisieTcs 3aMbIKaHUEM KIIO4ed, BhIMONIHEHHBIX Ha MOIT —

TpaH3ucTOpax. Ha 3aTBOp Takoro TpaH3WCTOpa MOJAETCs Jorhdeckas 1, B pe3ylbTaTe 4ero
TPAH3UCTOP MEPEXOAUT B OTKPBITOE COCTOsIHUE ¢ compoTuBieHreM kanana 10-30 Om, KoTopeiM
MOJKHO TIpeHeOpeYh MO CPaBHEHHIO C CONMPOTHBICHHEM OOpaTHOHM CBsA3W. B KadecTBe Takoro
aHaJIOrOBOT'0 KJIF0Ya MOKHO HCIoJib30BaTh MC 590KH6.

3. 3ananue Ha paboty (padoyee 3a1aHHe)
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Paccunrars mapameTpbl M 3JIEMEHTBl CXEM JUId aBTOMAaTHUYECKOM PETyIMpPOBKH
koa(durmenTa ycuneHus 31eKTpoHHoro Tpakra OITY.

4. Xoa pa6oThl (MOPSAI0K BHINOJIHEHUSI PadOThI)

1. PaccuntaTth K03((HUIMEHT YCUIICHUS CXEMBI PETYIMPOBaHUs yCHIIeHUs ¢ momotbio [1T.

2. PaccumrtaTh 3Hau€HMsI CONPOTUBIIEHUH JUIsl CXEMBbl PEryIMpPOBAaHUS YCWIECHUS IpH
BkitoueHuu [1T B 1iers 0OpaTHOM CBSI3U OMEPAITMOHHOTO YCUITHTETIS.

3. Paccuntath MUHUMAaJIBHBIA U MaKCUMAJIbHBINA KO3()PULIMEHTHI 0CIa0IeHUs YCUITUTENS C
JIEJIUTENIEM HAIIPSHKEHUS C TIEPEMEHHBIM 3aTYXaHHUEM.

5. PazpaboraTh cxeMy O3JIEKTPUUYECKYI0 HPUHLUUNMAIBHYIO YCHWIHTENS € LU(POBBIM
yIpaBiieHueM KO3 PUIIMEHTOM YCUIICHHUS C UCIIOIb30BaHUEM aHaioroBoro kioda 590 KH6.

5. KoHTpoJibHbIE BONIPOCHI

1. Jlna gyero B cxeme ymnpasieHUs KO3()PHUIMEHTOM YCHICHHS C TOMOIIBIO TOJIEBOTO
TpaH3uCTOpa HEOOXOAMMO BHIOUPATH TPAH3UCTOP C OOJIBIINM 3HAYCHUEM HAIPSKEHUS OTCEUKHU?

2. Jlnst gero B cxeme ympaBieHHS KO3(PPHUIIMEHTOM YCHIICHUS C TIOMOIIBIO TOJEBOTO
TPAaH3MCTOPAa MOYKHO BKJIFOUUTH TOJIEBOM TPAH3UCTOP BMECTO OJHOTO M3 CONPOTUBJICHUH T-
00pa3HOoil 00paTHOW CBSI3H YCHIIUTEIS ?

3. N300pa3ute cxeMy peryIrpOBaHUs yCUIICHHUS C TOMOIIBIO MTOJIEBOTO TPAH3HUCTOPA.

4. N1300pa3ute cxeMy YCHIUTENS C ACITUTEICM HANPSHKCHUS C IIEPEMEHHBIM 3aTyXaHUEM.

5. M300pasute cxeMy yCHIIMTENS ¢ ITU(POBBIM yIpaBiecHuEM Ko PUIueHTa yCuaeHus.

CnucoK HCIO0Jb30BAHHBIX HCTOYHUKOB

1. JlaBpentneB, b. ®@. CxeMoTeXHUKA AJIEKTPOHHBIX CPEICTB : ydeOHOe rmocobOue st

By30B / b. ®. JlaBpentheB .— MockBa : Axamemus, 2010 .— 335 c. : wi. — (Bsicmee
npodeccuoHansHOoe oOpa3oBanue. Pamnosnexktponuka) .— bubmuorp. B konine k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 sk3.

2. SIxkymenkoB HO.I'. Teopus m pacueT ONTHKO-3JIEKTPOHHBIX MPHOOPOB. YUEOHUK ISt
BY30B. — 5-€ U31., nepepad. u jnom. — M.: Jloroc, 2004. —472 c.

3. IMapsymocos 10.b. IIpoekTpoBaHne ONTUKO-3IEKTPOHHBIX MPUOOPOB: Yued. mocodue
st BTy30B / FO.B.ITapBymtocos, B.I1.Connatos, FO.I". Axymenkos; [Tox pexa. FO.I'. fIkymenkosa .
— M. : MammnocTpoenue, 1990 . — 431 c.

4. beictpoB FO.A. DnekTpoHHbIe TpUOOPHI M YCTPOWCTBA HAa MX OCHOBE : CIpPaB.KH. /
FO.A.BrictpoB, C.A.I'amkpenunze, E.b.Uccepnun, B.I1.Uepenanos; [Tox pen.;O.A. brictpoBa . —
2-e u3., nepepab. u gom. — M. : PaquoCodrt, 2002 .— 656 c.

IIpakTnyeckoe 3anssTue Ne 8

PACYET CXEMbI YCUJINTEJIA 3APAJA U CHUTBIBAHUA
NHOOPMALNHA 13 I13C

Ileab pa0oThl: MOJTy4YeHHE MPAKTUYECKUX HABBIKOB pacdyeTa CXEMbl YCHUJIMTENs 3apsia
Juis cunThiBaHus uHpopmanuu u3 [13C.
3agauyu padoThl: NOJyYeHHE NMPAKTUYECKUX HABBIKOB pacyeTa MapaMeTpoB U AJIEMEHTOB CXEM
ycunuTenen 3apsiaa ans cuutbiBanus uHpopmanuu u3 [13C.

2. O0mme nmos1okeHust (TeOpeTHYECKHE CBEACHUS)
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Cxema opmupyeT BBIXOIHOE HANpsHKEHHE MPOMOPHHUOHAILHO W3MEHEHHWIO 3apsijia Ha ee
Bxojie. B KadecTBe WCTOYHHMKA CHTHajla MOXET OBITh BBIXOJHOW KoHAeHcaTop II3C,
ObE304aTUYUK, CMKOCTHBIﬁ JAaTYUK. YCI/IHI/ITCJIB MOXET 6BITB HOCTpOCH 110 CXEMCE
UHeepmMuUpYIowe20 6X00H020 MOKA.

SA4
R
2
|
|
L DA
(3
T II3Ic #
Qn.\ ;é 3 : R3 _:_ f (Jm.m
I t
-U

BX

Yceunurenb, IOCTPOEHHBIH N0 cXxeMe MHBEPTUPYIOIIEr0 BXOAHOI0 TOKA

C, =10 n®...10 H® —unterpupyromuii  koupencarop;  SA—kmou  wis  paspszpa
kouzuencaropa C,; R, —obecneunBaer 06paTHyto CBA3b 10 MOCTOSHHOMY TOKY (OIpPaHHYCHHE
Ko3pumenTa ycuneHus B O0JACTH HWKHMX 4acToT). R, MOXeT cymectBoBath B BHze
CONPOTHBIICHHs yTeYeK MOHTaxa conporusieHuio kioda SA. R, —Bxomnoe conporusnenue

oneparuonHoro yeumrens (OV); C, —Bxonnas eMxocts OV U COCIMHUTENBHBIX IIPOBOJIOB.

Bxonanoit 3apsn, HSMCPHCMBIﬁ CXeMOI\/’I, CBs3aH C BXOJHBIM TOKOM II0 (I)OpMyJICZ

I — ngx

6X dt

BxoaHoil Tok YCUIINUTEIIA UHTCTPUPYCTCA KOHACHCATOPOM C2 , B pC3YJIbTAaTC HAIIPAKCHUC
Ha BBIXOAC CXEMbI IPOITOPIUOHAILHO 3apsaay. KOB(I)(I)I/II_[I/ICHT nepeaaduu 3apdaza OornpeacisaCcTcs 1Mo

dbopmyre:
AU 1 1

8blX  __ ~
— ~ —

K, = = .
0 AQ 1 C ’ C,
C,|1+——+—3
K, C,K,

u

JlanHas cxema uMeeT NoJIOCy NMPONYCKaHUs, OTPAHNYEHHYIO BEPXHEN Y HMKHEW YaCTOTOM:

f_ 1
" 27RC,’
f@ = C2 fl’

C,+C,

e f1 —YacToTa €IMHUYHOTO YCUJICHUS MMOJTHOCTHIO CKOPPEKTUPOBAHHOTO YCHUITUTEIS.
HanpsixeHnue cMeIreHus Ha BBIXOJIe YCHIIUTENS BRIPAKAETCSI CIICAYIOIIEeH (hOopMyIIoi:
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R2
cm(sbix) = 1+_3 Uc,u(ex) cm(ex)’ 27

rac U u Icw(sx) OMMpECACIIAOTCA U3 CIIPABOYHBIX JAHHBIX HAa OIICPAIIMOHHBIC YCUIIUTCIIN.

em(ex)

K,

¥ N

/i

K mosicHeHH10 110JI0CHI NMpOonmyCKaHnus

BoixonHoii npeiid yermuTenst 3apsjia onpeaenseTcs mo hopMylie:

dU(;bzx _ Uc,M(ex) n Icm(ex)
d¢ CR, C,

HCO6XO,I[I/IMO BBI6I/IpaTB OY ¢ ManpIMu 3HAYCHUSIMM HaIPsDKEHUS M TOKA CMEIIICHUS Ha BBIXOJC.

3. 3aganue Ha padoTy (pabouee 3a/1aHKe)

PaccunraTh mapamMeTpbl M 3JIEMEHTBI CXEM YCWIMTENeHW 3apsiia Uil CUYUTBHIBAHHSA
uHpopmanuu u3 [13C.

4. Xoa pa6oThl (MOPSAI0K BLINOJIHEHUSI PadOThI)

1. PaccunrtaTh KO3pGUIUEHT Nepeavul yCUIUTENS 3apsiaa.

2. PaccuuTaTh HUKHIOIO TPAHUYHYIO YaCTOTY IIPOITYCKaHUS YCUIIMTENS 3apsija.

3. PaccunTtaTh BEpXHIOIO TPAHUYHYIO YAaCTOTY MPOIYCKAaHUs YCUIIUTENA 3apsa.

4. PaccuuTath BBIXOJIHOW Apeild ycumuTens 3apsia.

5. BwiOupate mo cnpaBounuky OV s ycunuTens 3apsga C MaJbIMH 3HAUYCHUSIMHU
HaNPsDKEHUS U TOKA CMEIIEHUS Ha BBIXOJE.

5. KoHTpoJIbHBIE BONIPOCHI

1. Yro takoe ko3 UIMEHT nepenaun yCuiIuTens 3apsaa’?

2. Ilo xakoii popmyne onpeensieTcs HAMPsSHKEHNE CMEIICHNS Ha BBIXO/IC YCHUITHTEIIS
3apsna?

3. Ilo xakoii popmyne onpeaensieTcss BEIXOIHOW Apeid ycumurens 3apsaa?

4. N300pa3uTh cXeMy YCHIUTENS 3apsaaa U OOBSICHUTh HA3HAYCHUE €€ SJIEMEHTOB.

CnHcoK UCNO0JIHL30BAHHBIX HCTOYHHKOB
1. JlaBpentreB, b. ®@. CxeMoTeXHUKA AJIEKTPOHHBIX CPEICTB : ydeOHOE mocobue st

By30B / b. ®. JlaBpeHtheB .— MockBa : Axagemus, 2010 .— 335 c. : wi. — (Bsicmee

npodeccuoHabHOe 0Opa3oBanue. Pamnosnexktponnka) .— bubmuorp. B konie k. — ISBN
978-5-7695-5898-6 (B mep.) . 14 sk3.
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— M. : Mammnoctpoenue, 1990 . —431 c.
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