FILE 4 Grammar Bank p.132

In pairs or small groups, circle a, b, or c.

1 any of his films?

a Have you eversaw b Did you ever seen
¢ Have you ever seen

2 A Do you want a coffee?

B No thanks, one.

a I've just had b I've had just ¢ I just have
3 A Is your brother here?

B No, he :

a hasn’t already arrived b hasn’t yet arrived
¢ hasn’t arrived yet

4 She doesn’t work me.
a ashardas b ashardthan ¢ ashard
5 This is city I've ever been to.
a the nicest b thenicer ¢ the most nice

FILE 5 Grammar Bank p.134

In pairs or small groups, circle a, b, or c.

1 He went to the supermarket some milk.

a fortoget b forget ¢ toget
2 We're thinking of
a opening b toopen ¢ open
3 Tomorrow’s a holiday. We work.
a don'tmustto b mustn’t ¢ don’t have to

4 You
tomorrow.

a new office.

remember to bring your book

a mustto b must ¢ have
5 He the stairs and opened the door.
aran bup cranup




FILE 6 Grammar Bank p.136

In pairs or small groups, circle a, b, or c.

1 What will you do if you the exam?
a won't pass b don’tpass ¢ will pass
2 If we had a garden, I

a wouldbuy b bought ¢ 'll buy

a dog.

3 I wouldn’t camp near a river if I there

were crocodiles there.
a would thought b thought ¢ think

4 A What are you going to do this weekend?
B I don’t know. I :

a might to go away b might go away
¢ may to go away

5 You coffee late at night.

a shouldn’t to drink b don’t should drink
¢ shouldn’t drink

FILE 7 Grammar Bank p.138

In pairs or small groups, circle a, b, or .

1 I've known my best friend

a since tenyears b for ten years ¢ for 1995

2 How long your car?

a doyouhave b haveyou ¢ have you had

3 He’s divorced now, but he for 20 years.

a has been married b was married
¢ is married

4 He have a lot of friends at school.
He wasn’t very popular.

a didn'tusedto b didn’t use to
¢ doesn’t use to

5 The radio
5 invented b isinvented ¢ was invented

by Marconi.
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5) nMpaBHJBHBII OTBET HE MPUBEAEH. \

4. Kaxoe duanason pezynuposanun U, 6 zenepamope I'3-1097'
1) npasnibHBIA OTBET HE IPUBEIEH, kel o
2) 15mB..3 B;
3) 3 mB...15 B;
4) 5 mB...30 B;
5) 15mB...15 B. L {
5. Kakoe nanpsacenue noxasvieaem unduxamop zenepamopa I'3-1097
1) aMIINTYAHOE; : 1S
2) cpeaHeBBIPAMIEHHOE;
3) nocrosiHHOE;
4) cpennexBaipaTHIHOE;
- 3) NpaBWJIBHBIH OTBET HE NPHUBEEH.

Na6opatopHas pa6ora 4. o
Moaroroeka u nposepka paboTbi '
BbICOKOYACTOTHOrO reHeparopa

Ieav paGoms: — u3yuenve OPraHOB YIPABMEHMS BHICOKOUACTOTHOTO |
reHepaTopa; M3MepeHHe NapaMeTpoB BHIXOAHOTO CHIHaja; HabmioneHue |

¢(opMbI BBIXOJAHOIO CUTHATA B PEXKUME HEMPEPhIBHON reHepallii ¥ B PeKu-

Mée aMILTUTYAHOH MOJLY JISILIMH.

Kpamxue meopemunecxue ceedenus. BpicokoyacToTHBIE mﬂ_ep&mpu'-‘k
ABASAIOTCHA UCTOYHUKOM CHHYCOMAATBHOTQ M HE MEHee OJHOr0 MOAY/IN-
POBAHHOIO 1O KaKoMy-1u60 mapameTpy CUrHasioB (aMILTUTYAHO-MOAY/IH- 1

poBanHslii — AM-curnazn, yactoTHoO-MopyaupoBaHHsll — UM-cursan)

C M3BECTHBHIMH TTapAMETPAMH. Dopma CUrHAIOB Ha BBIXOJAE IMOKA3aHa HA
puc. 2.14, Ecau na auuesolt naneas npu6opa GpopMa CHTHATIOB He yKasaHa,
TO ATO BCET/la CHHYCOMIAIbHbIN curHas u AM-curnan.

Pue. 2.14. ®opma curnaion na seixoge 'BY: cuuyconpansioro

(@), aMnuTy AHO* MOZYAHpPOBaKHOTO (6)
PaccMOTPHM NMapaMeTphl, XapaKTepusupylolue npuBeeHHble CArHA- |
ant [ — Hecyniyio (MOAY/IMPOBAHHYIO) BBICOKYIO YacToTy; F — Moayaupy-
I01IY10 HU3KYIO 4acToTy; M — Koo MUIMEHT aMITHTYAHON MOy JISTIIHM: '

NaGopatopras paGora 4 @

M ABigen.
A+B

BHICOKOYACTOTHBIE  TeHePATOPHI  OXBATHIBAIOT BHICOKHE HACTOTHI
p auanasone 200 kI ... 30 M, ¢BepXBBHICOKNE HACTOTH € f > 30
MTil # MOTYT HMETH paclIMpenie anasona B CTOPOHY HacToT MeHee
200 gl : - \ -

Takue reHepaTopbl NIPHMEHSIOTCS [UIs BCECTOPOHHEro necaenosa-
HUSI BHICOKOYACTOTHBIX TPAKTOB Teljie- M PAAHONPHEMHBIX yeTpoieTs,
IS IMTAHHMS CXeM HATPsKeHHeM BbICOKHX i CBEPXBBICOKMX YacToT U
1.1, Pacemorpum cTpykryphyio cxemy I'BY (puc. 2.15).

>
Yeunurens < r\_/
. _ Buixon
e ATTenI0aTop 1
reHepatop 1 | PSRN o _ o
Q.= . o g u
O ? } , MOAYNATOP . C? 4} } ok
1 Beixon
; «pu\Vn'
. 3apaouwwit
Bxon AM ) E ‘| revepatop 2
_’_)} ] I o-
Brew. BryTp. O } M%

Puc. 2.15. Crpyxrypnas cxema ['BY

Banaomuii resepatop 1 onpexenser 3HaYeHHe necymeit yacrorst f
i popMy curnana. B xauecTse 3a/ai0NIEro HCIOMLIYETCH reHepaTop THIA
1.C, konebatenpHas cucTeMa KOTOPOTO MPEACTABIACT coboit mapanens-
HBIH KOHTYP, COCTOAIMIT M3 KaTyIIKH MHAYKTHBHOCTH M KOHJEHCATOpa.
Yacrora Koaebanunii KOHTYpa

(2.3)

fate

2nJLC

YacTOTHBIH ANANA30H TEHEPaTopa Noje]eH Ha y4acTKu (moaauanaso-

Hbl), KOJIMYECTBO KOTOPBIX MOXKET AOCTUraTh BOCHMH. Kaxcromy noaiua-

11a30Hy COOTBETCTBYET KOHKPETHas KaTyllka MH/IYKTUBHOCTH, & IIaBHas

yCTAHOBKA YaCTOThI B IPAHHIAX MO/UHANIA0OHA OCYIIECTBIACTCH € TIOMO-
11IpI0 KOHAEHCATOPA NepPeMeHHOH eMKOCTH.
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«1Vs.
C BeIXOZIa 3a/1a1011Er0 reHepaTopa 1 HanpssKeHue NocTynaer
KaHaJsa: OCHOBHOM ¥ BCIOMOTATE/NbHBIH, #5 A
OCHOBHOI KaHa/l COAEPKUT YCHAMTENh MOAYASTOP U BHICOKO
CTOTHBIH aTTeHoaTop (ocHopHOM BhIX0A «UV»). C aroro Bexoaa
MaeTesl HEMOLYAMPOBAHHOE  CHHYCOMAANBHOE MM MOXYNUPOBAHH
peryaupyemMoe BhICOKOYACTOTHOE Kosebanue, kaanbposannoe mo H
npsokenuio. leneparop paGoraer ¢ cormacylomeit Harpyskoi 50 O
nocraasemMoil ¢ npubopom. Kak u B HM3KOUACTOTHBIX reHePATOP:
HHAMKATOP MOKA3BIBAET CPEHEKBAIPATHYHOE 3HAYCHHE CHHYCOMAAN
HOTO HATIPSKEHUS. -
BenomorareibHblil KaHa! COAEPIKUT YeuauTesh i BoIXoA <1 V. C o
IO BBIXO/Ia CHUMAETCS HEKOHTPOIMPYeMOe, HeMOLy IMPOBaHHOE (T.€. ¢
COMJATBHOE ), HEPETYIHPYeMoe BBICOKOYACTOTHOE HANPAXKEHHE 3HAYE
1...2 B c corniacyiomeit Harpy3xoit, L)
- «Bxon AM» npeinasHaven 1S NOAKTIONEHHS BHEUTHEro MOy
IOIIEro reHepaTopa npy nosoxkennu Tymbaepa «Buenr.» nin BHyTpeH
[0 MOJYTMPYIOIIEro reneparopa 2 npu nojoxennn Tymbepa «BryTp.
O6sIHO MOAYTHPYIOUIAs YACTOTA MMeeT uKCHpOBaHHOe 3HaYeHne; 40)
nan 1 000 T (ecu Ha MieBO# naHe n YacToTa He YKa3aHa, TO OHA
crasaser 1 000 I'u). J M
OcobeHHOCTHIO CBEPXBRICOKOYACTOTHRIX renepatopos (TCBY) A
JISeTCA HAIMYNE B Ka4eCTBE YCHJIMTENbHBIX 3JE€MEHTOB CHEHHANbH
CBY-npuGopos: kancrponos, JIOB-namn o6paTrOl BOJIHBI, TaBUHHOS
MPOJIETHBIX INOAOB, AN0A0B [aHHa, MArHUTPOHOB, a TaKXke Ko/ebaTelbs
HBIX CHCTEM HA 06BEMHOM PE30HATOPE WJIN YEeTBEPTHBOIHOBOM OTPe3:
BOJIHOBO/IA WJIM Ha OTpeske KoakcuaabHol auuuu. Ha kaaubposanu
BBIXOAE MOIUHOCTb HE NPEBHIAET HECKOIBKUX MUKPOBATT, 4 HA HEKA ;
Au6poBaHHOM — Heckoabko BaTT. TCBY MOryT ABAATHCS HCTOYHHKOM
CHHYCOMJANIBHOTO M MMIYJAbCHO-MOAYIUpOBaHHOro curhana, (M
curHana). R 1
Heobxo0umvie npuboput: sricokouactoTubiil reneparop I'4-102A
¢ Harpyskoit 50 Q; muasusossrmerp B3-38; wacroromep U3-38. .
HNaobpaskenne nnuesnbix naneneit muumsoasrmerpa B3-38, Beicokoya-
croTHoro renepatopa I'4-102A u wacroromepa Y3-38 npusenens s [Ipu-
Joxkenun 2 (puc. IT1, [13 u T16 cooTBeTcTBEHHO). R -
Hopsdox evinonnenusn pabomo:: Fethaf i1y
*  M3MEpHTh HANPSKEHNE CHIHAIA HA OCHOBHOM BBIXO/e «UV» B pe-
KHMe HenpepsIBHOIT reHepaium; - - )38

i

i

puc. 2.16.

[4-102A n meper1o i
{HOBUTH B COOTBETCTBHH

yCTAHOBKHM HATIPAKEHH

NaBopaTopHas paborad

ajia Ha BbIXOje <UV»;

j0 4ACTOTY CHIHAJA | IXC

PHRDHES Hecymz:wﬂ"p“a“ BLIBOAB 110 peaybTaTam paGoTsl.
fincuent G Jiisl CHIHAJIA HA OCHOBHOM BBIXO/IC < uVs B pe-

fSMeperne uanpnm:epmu' [loarorosuts reneparop I'4-102A k pa-

¢ nenpepbiBHOH €

JU1s1 4ero BHNOHATD cJ1e1IONTHE ONEpaii:
)

uTh B BEPXHEe M0N0KEHHE;

» ycTaHoB ; 4
TyMﬁﬁJ‘lep 4Ci’r;qg’“m BHIXOAHOTO HATPSUKEHUS 110 OCHOBHOMY BRI
rymbiiep BK

XHee MON0KeHHE;

oBHTH B BEP j .

XOmy «uV» Y:;:‘ir” y6uHa NOLY ALY YCTAHOBHTD B MoN0Kenme
flepekao9yaTen ' - b, on -

a0»;

PyuKy naBHoM
Jiesoe noﬂomeHHE_;
vacroty 0,1 MIttye
HOTO peryxﬂpoBaHH

uue <0,1». B3-38 k pabore, /14 Yero MPOU3BECTH
BOJIBTMETP P ' e
[ToaroToBUTH MUJLIHA

yCTaHOBKI! yPOBHS MOZYISIIUH YCTAHOBUTH B, KpalHee

TaHOBHUTD HAKATHEM KIABUIIH <« I»n pytucqﬁ I1as-
g wactorhi «MH2z» ycTaHOBHTH BUSHP B HOJIOAKE-

FMW fotue JefcTo p6ope POBEPHTD VCTAaHOBKY CTPEJIKH MHAUKATO

B BBIK/IOYEHHOM TP

pa Ha «0»; mpy Hewxgc

HHIMKaTOpa MEXaHi
TpE; ;

JAHKATOPOM B;f: rl:pf':ne 0B M3MEpeHHsl YCTaHOBHUThL B nojoxeHue

nepekioYaT :

«1 V»;

Tymbaep «Cer

norpetbes B TEYEH

Coeuuts TpHOO

AUMOCTH OTPETrYJIHPOBATH HYJIEBOE NoKasaHne
KM KOPPEKTOPOM, PacrioONeHHBIM MO/ HH-

yc'r'aﬂonm"b B BEpXHEE TOJIOJKeHNe U /1aTh npubopy
it

ne 15 MUH. 2
pHi B COOTBETCTBHY CO CXeMOil, IIPHBEAEHHOH Ha

Harpyaka MumBoneTMETP |
50Q B3-38

[eHepaTop
r4-102A

coeuieni 1 #6OPOB MPK M3MEPEHIN HATPIAKEHIA

Pig. 2:46, CXo/C oM BHXONIE <BV'> B pexriMe HenpepsBHOi reHepaLimn

cUrHasa Ha ocHOBH

Pyukn peryanpos
yKasaHuBIMH B Ta6u1. 2.10 MONOKEHHAMHN.
HATIPAKEHUS BOJIBTMETPOM.

ITpoBecTit paMepenne

apecT B
PesysbraThl 3 4 Ha reHeparope.

auusd  BHIXOAHOrO  HaTIPSIKEHUSA reHeparopa
qaresib MPEACTOB MUILIMBONBTMETPA B3-38 ycra-

Ty e Tabuiy; PaccunTarh NOrpemIHOCT,
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gt o e i g omom::f“m 3‘ ~ Tloxrotosuts yacroromep 43-38 x pabore, a1s yero nponssect cie-
BBIXO/E <[V > B pesKHME HeNnpepsIBHOf reHepalmn Jlytoune efcTBUS:
' ; PYUKY «YpoBeHb» ycraaonmr: B cpefiHee nonomeﬂne,
[Monoxerne i i nepexmovarens «Poa pabotsi» yc-ranonu-rb B nosnoxenue «Kon-
pYHEK peryanpo- Aciicrautenbhas | TPOTBY; :
Barust Uy, (V) - o pombign q;:ocu:;ﬁrzs ] rymbuiep «CeTb» MEPeKIIOYHTD B BEpXHEe MON0KeHHe,
renepatopa  |Hanpsxe-|  Tpenest nﬁepr?m : dedniitotl '+ pepekmioyatens <«MeTKM BpeMeHH» YCTAHOBUTb B TOJIOKeHHeE
il une Uyna | wkasnst Aua - «0,1 ps»; '
pPH MHJUIABOJIBT - ; | !
rnas- reHepa- | MHJVIHBOJIBT - MeTpe, H3MepeHHasn e * nepexmovartens «Bpems cyera, ms, MHOXKHTE/b YCTaHOBHTL B 1OJIO- ;
wom | Miio- | ToPe B |metpamV,V 1B T -U cropt KeHne «1»; mpu aToM Ha undpoBoM Tabao JOKHO YCTAHOBHTLCS 110 |
pery- | ®urens =20 lg U, Hast KasaHue <«00010000»; 5
JMpO- Y|y, 1B nepexoyaTens « Pox paboTei» yCTaHOBUTS B mos0keHne «Jactorar; 5
BaHUH _ (o & ab i pyuKy «Bpemst MH/L» nepesecTH B yA06HOE /i1 OTCUETa HOJI0KEHHE, '
«1,55% | ex10%* 150 rymbaep «Ilamsats/cymmup.» nepesectu B nosoxenue «Cymmup.».
uepHas | YepHas CoenuunTh npubOpbl B COOTBETCTBHH CO CXEMOI, npnnenenuoﬁ Ha
«2» | «x10%» 200 _ puc 24T fi
Kpac- | Kpac- |
Has | Has _ leneparop Yactoromep Il
«d»  [ex10% | 400 r4-102A 43-38 I
Kpac- |kpac- | : _ _ i
(Hafs | Has !
«0,5» | «x10%» 500 \ _
ﬂmw % Puc. 2.17. Cxema coenunenus npuGopos npu HIMEPEHHH
«1,5» | «x10% 1500 Hecyuielf Y4ACTOTHI CHTHAIA HA OCHOBHOM BbIX0/€ <pV»> |
—'ﬁnﬁﬂ-{—i%%?f 5000 : ! . [lonats ot reneparopa nanpsokenne 0,5 B. t;i '
Kp'ac' Kpac- 1 i [ToouepenHo ycTaHaBnMBas HA TeHEpPATOPe YACTOTHI B COOTBETCTBUH |:| [
bina  bitha . : 4l ¢ raba. 2.11, nameputh UX YacTotoMepoM. PesyssraThl 3anucarh B TY XKe l
«3»  |«x10% | 30000 g Tn6my. i
Kpac- | kpac- - \ PaccyuTarts IOrPEHIHOCTD YCTAHOBKH YaCTOThI cnma.na W 3A11HCATh e€ B i
Hag | was _ A HocaeaHem croabue. _ s 1
«l» «x10% | 10000 Tabamua 2.11 I !||J
%ﬂ&%ﬁ T Peayabrarsl HaMepenus Hecymeil YaCTOTHI CHIHAJA HA OCHOBHOM BhiXoae <uV» '|J' |
'{el m‘%}“ i OJI0KEHNE PYUKH peryn- OtnocutensHas !l il
P «x10% | 500 000 1 popanus Fy,, reneparopa AeicTBITe/IbHASA it
i A A 3 Yetasosaen- | Mamepentas | norpemmocts yera- il '
han - luaa N Npw nnapnoy| PMAKC: | HAA HA HACTO- | MACTOTOME: | yopky yACTOTH Yy = il
— PEryUpO- KPeTHOM | TOMEPE FacTO- | POM HaCTOTa | ‘j
*Ha pucynxe I13 TIpioskenns 2 uepibie HHdPLI NOKAIAHS KUPHbIM HIPHAY BT PeEyam: va Fi, MIn FuMin |R-B| 100% Il
TOM, KpACHBIe — CHETABM IIpHGTOM. ) '. s ik '
Hamepenne necyuieli YacToThl CHIHAIA HA OCHOBHOM BBIXO/1€ q;V ‘8':‘22 > L} %’ ;’_ ‘
«(,28» 42» ,28 il
HMoarorosurs renepatop I'4-102A k paGote, kak onucano panee . 405 3> 0.5 ”
f
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\ g oxa“ ‘1 .'
HMonoxenne pyuin perysm- Ornocurenshasn
_LeHepatopa | A JieHCTBUTEbHA
Yeranossied- | Mlamepennas HOFPENIHOCTD yeTas
[pw fiapow | TIPHAMC- | Hasl HA MACTO- | MACTOTOME- | yonky wacToTH W
peryJmpo- KPETHOM | TOMEpE MacTo- | POM YacToTa olld
. pery.iu- Ta F;, MTit Fy, MI '
i poBamn - M 106%
1 i
(%1.0» Jiedwe o iiaiee 450
2.4 «3» 24
6,6 «6» 6,6
«14» " «T» 14
<505 8> : 5_0
Codepacanue omuema:

L] . L] - -

Km-rrpouwue BOMPOCHI
1. Kaxoii Bua Moayssimu HCTIONB3YETCS B reneparope I'4-102A? -.,T:'
2. Bapaommii reHepaTop KaKOro THHA TPUMEHAETCS B TeHepa --;..‘
I'4-102A pnst noayvenus Hecyueli u Mogyaupyiomei yacror?
3. B kaxux pexxumax moxer paborars reneparop ['4-102A? Kaxylo boj
My OyjleT IMeTh CHTHAJI HA BBIXOE B 9THX PeKUMax?
4. Kaxumu curHaiamu ocyniecTBIsIeTcs MOAYAAIMuA?

TecTsl m sawmrbl nabopaTtopHoii paborel 4

| COOTBETCTBHE (MK HeCOOTBETCTBﬂe) M3MEPEHHOI NOrpeHoCT] y

HazBaHue Jxaﬁopa'ropnoﬁ paﬁo-rm,
nepedeHh UCIOAb30BAHHBIX TPHOOPOB;
CXeMBl coefiuHeHust Tpubopos;
3arioJHeHHble TabauIbI TTOYYeHHBIX pe3yabraTos (Tabm. 2.10 u 2. 11 )i
BBIBOJIBI 11O pe3y/isTaTam paboTsl (B MUCHMEHHOM BHIE).
Codepacanue 6v160006: B
OCHOBHBIE METPOJIOTHUYECKHE XapaKTepHCTHKH reneparopa [4-1
(ananason perynuposanus Uy, Ha Beixoge <iV», 1nanason perytk
POBaHNA HeCYIIei HaCTOThI, 3HAYEHHE MOLYIMPYIOIIeH 4acToTs!, (o]
Ma CHTHAJIa Ha BBIXO/IAX, AMANason peryauposanus M); 1

"

HOBKH BBIXO/IHOFO HAIPAMKEHNS MACITOPTHOMY 3HAYEHHUIO.

NaBoparopHas pabora 4 87

5 ) npaBuabHBIN OTBET He TIPUBEIEH.

2. Ammewoamop Kaxozo muna ucnonvayemcs 6 zenepamope'I'4- 102A?
1) MHAYKTUBHBIH;

2) eMKOCTHBII;

3) nonepeumbIi;

4) npaBMIBHBIA OTBET HE IPHBEIEH;

5) peaucmnnmﬁ

3. K xaxoii zpynne u nodzpynne npubopos ommocsmes IBY?
1) rpynmna 4, noarpynna I}

2) rpynna [, noarpynna 4;

3) rpynna I, noarpynmna 3;

4) rpynna I, noarpynna 5;

5) npaBHJIbHbII OTBET He NPUBEEH.

4. Kaxoti eud umeem AMRAUMYOHO- uacmommas xapmcmepucmum zene-

- pamopa I'4-102A & obaacmu nudichux wacmom ouanasona?

U b : U U

0l WA PN I R e e R N a3
7 il _ Fr iy Wisr
5) n1paBUIBHBIN OTBET He IPUBE/IEH.

5. Knonka «1» zenepamopa I't-102A naxcama, susup ycmanoenen na <0,15»,
Onpederumn Gopmy u napamempvi CUZHANA HA OCHOBHOM Bbix00e V>,

1) /\/\ f=400Tuy £=0;
2) ﬂ f=150 Ky, £,= 1000 My;
3) /V\/\ f=0,15 My, F,= 400ry;
4) /\/\ f=0,15Mry, F= 1kl

% iy '

5) npaBMAbHLIA OTBET HE NPUBEIEH.
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mope I'4-102A7

- 4) 0,5 MxB...0,5 B; : i

Onpedenumn ﬁm 861X00H020 CuZHANA U €20 napaMempy: na evixode «1Vs.

pa

Bapuanr 2 ¥
1@mmu¢ap»mumwmay«mamm&emmmpam-f

o e g, I

3) npaBuJIbHBI OTBET He PHUBENEH.
L;) ‘{e.uiy pasna Moayﬁupyrou;an wacmoma zenepamopa I4- 102A ?
Kl

2) 150 kI

3) 100 I'y;

4) 35 MIy;

5) MpaBHIbHbIH OTBET HE TIPHBEJIEH. : :
3. Kaxoe duanason ycmanosxu 6vixo0H020 uanpaxem U,,,,, Ha 2enepa:

1)0,1..1 B;
2) 10...100 B; ;
3)0,1..1 MB; AR

5) ot noneit MxB 5o 1 B.

4. Yem omauuaemes I'CC om I'C?

1) HanwyneM cTabUAN3UPOBAHHBIX HCTOYHHKOB MHTaHus;
2) HanM4YKeM IHPOKOTIOOCHOTO YCHITUTE NS,

3) HanMMYMeM MOAYIATOPa; :

4) nanuunem kamubpoBanHoro Bexoaa (U, f Fg, M),

5) npaBUILHEIN OTBET HE MPHUBEEH.

5. Knonxa «3» zenepamopa I'd- 102A naxcama, 6usup ymomn Ha cO

1) f=0,5 My, £,= 400 lNy;

2’\/\f\/\ f=1500 k', £=1«kly; _
3) W f=05Mry £=1000ry; i
4) _l_l_ =500y, £=0; o
5) NPaBUJIBLHBIN OTBET He NMPUBEIEH.

Bapmuanr 3

1. 3adarowuii zenepamop xaxozo muna ucno::aayemca 6 l4- 102A BM
Gomxu <f»? .

nmw-mn 4 89

1) LC;
2) RL;
3) npaBUABHbINH OTBET HE PUBEAEH;
4) na GueHnsix;
5) RC.
2. Kmmwwmwm <102A?
1) 0...400 xI'y; W
2)0...1 000 I'y; sy
3) nMpaBuNBHbINA OTBET HE PUBEICH; GG TR
4) 400 Ty ,
5)0,1..50M I
3. Kaxoé duana3son pezyauposanus M zenepamopa I4- 102A ?
1) 10.. 100%,
2)0..90%;
3) 0...100%;
4) 10..90%;
5) npaBUJIbHBIN OTBET HE NPUBEEH.
4. B xaxom 6aoxe cmpyxmypnou cxemot 14-102A mnwmaemps ducxpem-
NGA YCMAHOBKA HECYWet Yacmomoi? g
1) B ycunutene;
2) B 3aiA101eM reHepaTope;
3) B MozyATOPE;
4) B aTTEHIOATOPE;
5) NpaBMJIbHBII OTBET HE NPUBEAEH.
5. Kax MONCHO USMEHUMb HECYuyIo wacmomy é zewepamope I'4-102A?
1) namenennem M;
2) u3aMeHeHueM aKTHBHOTO conpomm:euuﬂ xom'ypa,
3) uamenexuneM KoadpuLIMeHTa AejieHns aTTeHmaTopa
4) namMeHeHveM HanpsKeHUs! THTaHNs;
5) u3MeHeHHEM eMKOCTH KOH/IEHCATOPa KOHTYpa.

Bapuanr 4

1. B kaxom 6noxe cmpyxmypnoii cxemw: zenepamopa I'4-102A duckpemno
pecyrupyemcs evixoonoe nanpsxcenue Uy ?

1) B 3azaionleM reHepaTope;

2) B MOLLYIATOPE;

3) B yeunuree;

4) B arTeHI0ATOPE;

5) npaBUIIBHBIA OTBET HE [PUBE/EH,

2. Kaxoti 6ud umeem wacmomnas xapaxmepucmuxa zenepamopa I'4- ~102A?

{3 I
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" /\/\ v u
1) ;@) <)

f - f

5) MPaBUIIBbHELIL OTBET He IPUBEeH. |

3. B xaxom 6roke cmpyxmypnoii cxemv: zenepamopa I'4- adae
popma cunycoudarvmozo cuznana? gl o 102A "

1) B 3anaromem reseparope; i b 1 . { -

2) B arTenoarope; 03 (KIS

3) B MmoayasiTope; [

4) B yeunuree; b

5) NpaBHJILHBIA OTBET He np;menen :

4. Kaxoti us n bix UK0)
i : IPUBEOEHNBIX 2eHEPamopos Moxcem mymanb uqmo 5 0)

1) B5-8; |

2) I'5-54;

3) I'3-109; '
4) np*aﬂuﬁmmﬁ OTBET HE npnne,z:en
5) I'4-102A.

5. Knonxa «8» zenepamopa I'4-102A nawama; eusu i
p ycmauos.meu
«30». Onpedenums gopmy BHLXOONO20 CUZHANG U €20 apauempu
HOM 6blx0de q.LVs ] ; e

2) \/\/\/\ =1My, £=3, 0 MI"L{, PUCOU TG 8
; " (B R Tk RS PR (N i

> Gl -

_4)..[——|_. f=3,0 My, £=400 Ty 0 e

=1uru. ; VEfT8)

3) MPaBUABHBIN OTBET He NPUBE/IEH.
Bapuanr 5 i

1. Kaxoi us nepevucaennvix npubopos morcem ca cum
ucmcuuuxo.u
CUNYCOUOANLHOZ0 CUZHANA BYICOKOL YACMOMbL? y |
1) I3-109; i
2) ['4-106; it | o

il
n
Nl '

Na6oparophxan padora 4 9

3) I'5-63;
4) B5-7;
5) NpaBuIbHbIN OTBET HE NPHBEMEH.
2. Kax mosxcHo pezyauposams necyzquo uacmomy 6 zenepamope I'4- 1'02A
0 zpanuyax nodouanasona?
1) namenennem R u C;
2) usmenenuem C;
3) namenenueM Uy
4) namenenvem Ru L;
5) npaBuIbHBIA OTBET HE PUBE/IEH.
3. Kaxosa gynxuyus ammenioamopa e zenepamope IBY?
1) ycusienue CUrHANA TI0 YaCTOTe;
2) nonyuenye HyKHOH GOpMbI Uy
3) peryanposarue Uyy,;
4) perynuposanue M,
5) npaBuJIbHBIN OTBET HE MPHBE/IEH.
4. B xaxom 6noxe cmpyxmypmoii cxemvt zenepamopa I'4-102A ocywecm-
ansiemcs naasmoe pezynuposanue Uy, ?
1) B 3ajaiomieM reHepaTope;
2) B ycusmATene;
3) B aTTEHIOATOPE;
4) B MOZLy IATOPE;
5) npaBUIbHBIH OTBET He IIPUBEIEH.
5. Ykasamo snavenue Modyaupyrouet wacmomoi zerepamopa I'4- 102A?
1) 400 I'm;
2) 50 MIg;
3) 0 I'y; _
4) 1 I, \
5) npaBUJIbHbIA OTBET HE rrpnaenen
Bapuanr 6
1. Io xaxoti popmyne onpedersiemcs MoOYIUPYIOUAR UACMOMA 2eHepa-
mopa I'1-102A7

Rt

R
Dy Feoeic
3) F= fl f?r
4) F = g}
2nyLC
5) npaBUAbHbIH OTBET HE NIPHBE/ICH.
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2. Kaxoso nasnauenue ycurumens 6 zenepamope I'4-102A7?
1) yBeanuenne curnana no U;

2) ysenuenne Hecymeit yacrors fi -

3) ysenuuenne monympyioueit wactorst Fo;

5) npaBuibHBL OTBET He NpUBe/eH;

4) ysennuenne koapdunmenta moxynsunn M, ket bl

3. Ymo maxoe amnaumyonas modyrsuus? i Vit
1) f= const, Fy = var, U = const; : :

2) [ = var, Fy = const, U = const; :

3) [ = const, F, = const, U = var; \f
4) [ = const, F, = var, U= var;

5) NpaBUIbHBIN OTBET He PUBEIEH,

4. Ilo xaxou gopmyne onpedensemca modyrupyrowas g1 -‘-
mopa I'4- 102A? baiton s ki

HF
2::;:6

2)F= :
2rRC .
3)F=fi~fy

2 194 A

nyJLC’

5) npaBUJIbHBI OTBET He NPUBEIEH.

5. Knonxa «4» zenepamopa I'4-102A nawcama; susup ycmauowzeﬂ a
«0,8>, cuznan cnumaemcs ¢ 6vxoda «1Vs. Onpedenumn napamempov u ¢a :

MY Cuznana na svixooe.

1) W f = 800 kl'y, £= 0,4 KTy, Uy, =1 B:

21\/\M f=0,8 MMy, £=1kly, Uy, = 1000 MB; |

3)_H_ f=8Mrlu, £=1000 Iy, U,, =1B;

(]

5) npaBuIBHBIN OTBET He NPHUBEZIEH.
Bapuanr 7
1. Cuznan xaxoii popmvt MoxcHo noayuums na evixode F'BY?

e

\u n,aﬁopampma pabora 4

B (A A

5) npaBuIbHBIA OTBET He IPUBEIECH.

2, Kaxoii 6u0 umeem amMnaumyono-4acmomnas xapaxmepucmmca 2ene-
pamopa I'4-102A 6 o6racmu sepxnux wacmom? ,

u u U U

/e bl A e

i 4L i
f f ! f ) VIR

5) npaBUIbHbIH OTBET He IIPHBE/IEH.

3. Ymo maxoe uacmomman MoOYNARUn?

1) U,, = var, f = const, F = var;

2) U, = const, f = const, F, = var;

3) U, = var, f = const, Fy = const;

4) U,, = const, f = var, Fg = const;

5) npaBuIBHEI OTBET HE IPHBE/IEH.

4. Hcxo0s u3 wacmomnozo duanasona I'4-102A ywasamy min ucnoresye-
MOZ0 8 HEM ammenIoamopa.

1) MHAYKTUBHBII;

2) eMKOCTHBIT;

3) pe3auCTHBHBIIA;

4) nonepevHbIii;

5) npaBUJIbHBIN OTBET HE IIPHBE/EH.

5. B xaxom 610ke cmpyxmypnoti cxemvt I4-102A evinornaemcs naaewoe
pecynuposanue uacmomni?

1) B MoaynsaTOpe;

2) B yCHIIHTEIE;

3) B reHepatope HecyuieH 4acToTsl;

: 4) B reHeparope MO IMpYIOlIeil YacToThI;

5) npaBUJbHbIH OTBET HE NPHBE/EH,

i p Bapuanr 8

4 W f=0,8 Iy, £= 400 Iy, U,..= 0,5 B; il

ol - Jucmuenvie ammenoamopvi?

1. Jlo xaxoii MaxCUManbHol ¥acmomi 8 zeHepamope UCnoAb3YIomes pe-

1) no 400 kT
2) no 1000 MI'u;
3) no 1 MTy;

==
[

i
|
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4) 1o 100 MIy;
5) npaBubHBIK OTBET He NPUBEJIEH,

2. B kaxux zpanuyax moxcem usmensimocs Hecywas uacmoma zenepa 0

pa npu naxcamoti knonxe «1»7
1) 0,1..0,18 MT'y;
2) 20..50 MIy;
3)0,75...1,7 MI'y;
4) 100...180 I'y;
5) NpaBUJIbHBILIT OTBET He IPUBe/eH.

3. Kax moxcro usmenums suavenue modynupyioweii vacmomvi zenepa

mopa I'4-102A? !
1) nepexmovennem nonauanasonos 1—8;
2) HeJb3si NAMEHUTS;
3) nepexouennem ¢ Berxosa «uV» Ha BhIX0A «1Vs;
4) namenenneM ray6unb MOxyIALMK;
J) NpaBU/IBHBII OTBET He TIPUBENEH,

4. Kax obecneuusaemcs nepexpwvimue acezo duanasona wacmom zeu epa

mopa I'1-102A?

1) HabopoM CMEHHBIX KOHIEHCATOPOB HOTEHIIMOMETPOM;

2) HabopoM CMEHHBIX KaTyIlek i KOHJIEHCATOPOM IePeMEHHOMN eMKOl

3) HabopoM cMEeHHBIX Pe3UCTOPOB M KOHIEHCATOPOM uepeueﬂnoﬁ eM
KOCTH;

4) HabopoM CMEHHBIX KOHAEHCATOPOB i KaTyWKo nepeMeHHOM Hn.qy
THBHOCTH;

5) NpaBUJIBHBIN OTBET He NPHUBEEH.

5. Kaxoso nasnauenue modynupyrowezo zenepamopa ¢ I 4 102A7?

1) yeunenne curnana wa yacTore; )

2) renepaius CHrHAJIA HecyIeil YacToThI;

3) renepanusa cureana MOAYMPYIONEH YacTOTH;

4) ocnabnenue curnaa 1o HanPSKEHMIO;

) NpaBUJIBHBI OTBET He NpUBEEH,

Bapuant 9

1. B Kaxux epanuyyax Moxco usmensimn necyuyio uacmomy wa I'4- 10
npu Hawamou knonke «2»? '

1) 0.9 MIy;
2) 1.8 MIy;

3) 0,1..50 MTux; I

4) 1,5..5 MT'y;
5) 0,18..0,35 MI'u.

‘
‘

Na6opatopHan pabota 4 96

2. Kaxoii napamemp xonebameavnoi cucmemvt zenepamopa I'4- 102A u3-
MEHACMCA NPU NEPEMEUEHUN BUIUPA NO WIKARE mnopauuoao cmua?

1) eMKOCTh KOHAEHCATOPA;

2) conpoTHBJIEHHE PE3UCTOPA; ' AR
3) MHAYKTUBHOCTD KaTYIIKH; e e W :.
4) 1o6pOTHOCT; i (!
5) MpaBUIbHBINH OTBET HE HPUBEJEH.

3. Kaxue napamemput 2enepamopa I‘ 4- 102A ABAAIOMCA ocnosuwm?
1) Pyux, Macca, rabapuThi; I

2) Upxy bopma curnana, f;

3) Unyx, dopma curnana, Fo, Yy

4) yacroruniit auanason f, F, ¥ Uy M, opma cnmma.

5) npaBUIbHbINH OTBET He MPUBE/EeH.

4. B kaKux zpanuyax Mo#CHO USMeHAMy myﬁuuy m@y.xm xozaa nepe

xuouameny «lybuna mod., % » Haxooumcs enonosxcenuu «40»?

1) 0...40 %;

2) 30...40 %:

3) 40...50 %;

4) 10...40 %;

5) npaBMJIbHbII OTBET HE IPUBE/IEH,

5. Kaxue napamempor AM-cuznana agasomcs nepemMentsimu (‘vm' ), Ka-

Kue nocmosHHvimMu (const)?

1) Uy = const, f = const, Fg = var; bt
2) Upe = vay, f = var, Fa = oonsty & srodon seigorscodsi
3) U,ux = var, f = const, Fo = const; T Ay

4) Uy = var, f = var, F = const;

5) npaBuIbHBIN OTBET HE IPUBEJIEH.

Bapuanr 10 " . :
1. B xaxux ZPANUYAX MOKHO uaMENAMY ner:yugm uacnwmy mepamopa

14-102A npu naxcamoii knonke «5»7

1) 0,1...50 MT';
2) 20...50 My
3) 0,1..4 MTIy;
4) 1,7..20 MI'y;
5) 1,7..4 MI
2. Kaxoili mun unouxamopa ucnois3yemes 6 eenepamope I‘4- 102A?
1) undpoBoi; '

2) 21eKTPOMArHUTHOM CHCTEMBI;

3) MArHUTOSIEKTPHUYECKON CHCTEMBI;

= =g
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~4) BeINpAMUTENLHOM CHCTeMBI; WMITYJIBCA; 1, — BPEMEHHOM CABUT (BPEMS 3a/ePIKKH) OCHOBHBIX HMITYJIHCOB
5) Bossr™erp Tna Y-/ AR No orhowernio k CH; T'— nepuos nopToperus (ce0Basus ) MMITYJIBCOB,
3. B xaxom 6roxe cmpyxmypnoti cxemw. I4-102A svmonnsiemes uamene Uasdriii: onpnagy W
Hue ny6unst Modyasyuu? ! i - ] W
1) B renepatope Hecymeit yacToTh; 0 i ¢
2) B arrenioatope; ' .' T |
3) B reneparope Moy aupyomeit yactors:; : ] i * "
4) B yeunurene-monxyastope; AN sy ¢ s T . ' e
5) NpaBHIBHBIN OTBET He NPUBEEH. - (i E ' ﬂ :,'I
f.)Kavc MOJNCHO uaueuwrnb ?awe ue%:qeﬁ uacmomoi 2enepamopa? ? 0 .I e e t
nepexaouarenem «Inybuna Moz, %»; | fy 2 i ' i &
2) Tymbirepom «puV—1V»: . ! P e St 1 L

3) uamenenmeM MHOXHTENS <V

4) NpaBUABHBII OTBET He NIpHBeEH;

5) HaxkaTHeM KHONOK 1—8, ] !

5. Ecnu na nuyesoti naneau 2eHepamopa He ykasamo navenie Mooy
Pylowel uacmomot, mo uemy ona pasna? i 6 i

Puc. 2.18. OcroBHbIE TapaMeTpE! BHIXOAHAIX CHIHANOR HMITY TbCHOTO TeHepaTopa
K KOCBEHHBIM (BTOPUYHbIM) TIAPAMETPAM OCHOBHOTO CHIHANA OTHOCST-

5l  — CKBaXHOCTb, KOTOpas uianma 6BITh 2 2: g = T ; F — vacrora
/ "

ik«

1) 0,1..50 MTI'y; I0BTOpeRMs MMITYIBbCOB: F = .
2) 0,5 xI'...0,5 MTIy; i CrpykTypHas cxema mMITyIbCHOTO reHepaTopa Mokasana Ha puc. 2.19.
3) 10..90 MI; : { ¢ U
4) 400 T'u; Bnok W Bk - - Yeunurens <
3apepxkn | | GOPMUPOBAHWSA | @ 111
5) 1 kI o_}. ¥ o AT, T, WA L T e
| 1 o .f’ . W e }fu I , : " } Uﬂl "
NaGoparophasn pa6ora 5. 0 b il s ot Q-J™ e
Moarotoska u nposepka pa6oTsl L - :
reHepaTopa UMNyNbCOB powpssc. Vamepyensri ']
_ , i Lad ' ! AT G
Lens paGomn: — nsyyenue renepaTopa nMITyJILCoB (MMITYTHCHOTO Pe O } - Uz
TOpa) 1 €10 OpraHoB YNPABJICHHS; H3MEPeHHe TAPAMETPOB BBIXOIHOTO C A, D" T o
Kpamxue meopemunecxue ceedenun. Vinmynscumie reHepaTopbl HpH - A
MEHAIOTCA NPHU HACTPOMKE M peryMpoBaHun HMITYJIbCHBIX CXeM, UCTION b+ Lr }_1 J 2
SYEMBIX B TeJeBUACHHH U cBA3KW, B IBM, paauonokanuu i 1.1, 11 n, b—l \ |
HCTIONIL3YIOTCA renepaTopel, obecnednBalone nosyvenne HanpsoKeHuil YCTpoRcTEo Sl NN T N 1 10 <’
HPAMOYrOMBHOI (OpME. | (# BHewHero | | S |
HimirysbeHble reHepaTopsl sBASIOTCS HCTOMHHKOM ABYX CUTHAIOB (MM- v pasosoro [ *|POoPMUpoBausal (+ C € |Arrenioatop
MyJCOB): OCHOBHOTO M AONOJHUTEIBHOTO (cHHXpOUMITY.Ibca — CH). [Tapa- 3anycka i " < 7 1:100 > jiir

METPhi OCHOBHBIX CUTHA/IOB PEry.IMPYIOTCS B IMPOKUX npeaesax (puc, 2.18) 3
K ocrosubiM napamerpam atix BLIXO/IHBIX CUTHA/IOB HMITYJIbCHOTO FeHepaTO=
Pa OTHOCATCS Uy, — AMILIMTYIHO® 3BHAYERHE HATPSKEHNS; Ly — AVATENBHOCTH

|

Puc. 2;19._ Crpymypnia cheua MMITYJILCHOTO FeHepaTopa
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. 4) BuIpAMUTENBHOI CHCTeMBI;

5) BossT™erp iia Y-J[. - |

3. B xaxom 6aoxe cmpyxkmypnoti cxemvt I'4-102A evinoansemes
Hue eryounvt Mooyasuyuu? ' - (&

1) B reneparope wecymeit YAaCTOTHI;

2) B arrenioatope;

3) B renepatope MOy IHpYIomeit yacToTsr;

4) B yeuaurene-Monyastope; i

5) npaBUABHBLT OTBET He NpHUBEEH. (i

4. Kax moxcno uamenums IHauenue necyuei vacmomoi 2enepamopa?

1) nepexmouatrenem <«Lny6una mon., %»;

2) Tym6nepom «uV—1V»; |

3) usmeneHueM MHOXHTE,IST «uUVs;

4) npaBunBHEL OTBET He IpUBeneH; TR \

5) HaxaTHEM KHOMOK 1—8, . { el

3. Ecinu wa nuyesoii nanenu 2enepamopa we YKasano snavenue modynu
Pyroued uacmom, mo uemy ona pasna? . i

1) 0,1..50 MTig

2) 0,5 I'...0,5 MIy; 4

3) 10...90 MTI'y; e

4) 400 Ig;

5) 1 kI,

Na6opatopHasn paGora 5. |
Moarovoeka u nposepka paboTbi
reHepaTopa UMnynsLcos

Lenv pabomo: — nzyuerme TEHEepaTopa UMITYJILCOB (MMITY.ILCHORO TeHepa

TOPa) U €10 OPraHoOB YIIpAB/ICHMS; H3MEpeHHe MapaMeTPoB BEIXOIHOIO CHIH:

meopemuueckue ceedenusn. Vimmnynscusre TeHepaTophl NpH:

MEHSIOTCA HPH HACTpOliKe 1 PETYJIMPOBAHUN MMITYTbCHBIX CXEM,

SYEMBIX B TeJeBHACHUH U cBsiau, B DBM, paauonokamuu i T.4. Hupok

HCTIONb3YIOTCS. reHepaTopsl, ofecneunsaiomue NOJIy4eHHe Hanpskenuit
NPAMOYroJibHO# (hopMbI, '

Wmitysscnpie TEHEPATOPDI ABIAIOTCS HCTOYHMKOM JABYX CHTHANOB (M-
[YJICOB): OCHOBHOTO M JONONHUTEBHORO (CHMHXpOUMITYIBCA ~— CH). Iapa-
METPbI OCHOBHBIX CHIHAJIOB PEryMpPYIOTCS B IMPOKMX npeaesiax. (puc, 2.1
K ocrosnsiv napamerpam srix BbIXOZAHBIX CUTHAJIOB HMITYJIBCHOTO TeHepaTo=
paorsocsitest U, — ammmryanoe shaverue HaNPAKEHUS; by ~ ANUTEABHOCTI

NaBoparopuan patora 5

97

WMITYJIbCa; £, ~ BPeMeHHOM CaBur (Bpems 3aJIEPIKKU ) OCHOBHBIX HMIYIbCOB
N0 orHowenmio k CH; 7'~ nepuoa nosropenus (cnenosammst) uMITyIIBCOB,

Ui
0 ’\ : K t
g —»
Uy, . : . ki
v =
0 s t
g - B b
VY y i ",!———‘-—"J o i
L e— >

Puc. 2.18. OcHoBHBIE MapaMeTPhi BLIXOAHBIX CHIHANOR HMITY/IbCHOTO TeHepaTopa
K kocBertbim (BTopumbin) mapamerpan OCHOBHOTO CHTHA.1A OTHOCT-
€4l ¢ — CKBAXKHOCTD, KOTOpas nlonmua GBIt 22: g = i TP F —vacrora
: . '

N1OBTOpeHus UMMy IbCoB: F = 7.

CrpykrypHas cxema HMIYTBCHOTO FeHepaTopa NoKa3aHa Ha puc. 2.19.

Bnok | Bnok Yeunurens %
3anepxkn | |$popMuposaHmus & 141
@ it fii o-},_.. . O—}U
O""'}'t' i O T ed s
MamepuTtensHbIi
Gnok |
U,
: il
wr >—o0
N il " |
Ycrpoiicteo ) N 110> J
BHELHero Bnox
v pasosoro [ *|POPMupoBanms| (- CU @ AtTenioatop :
v iy ot < 1~ 1:100

Puc. 2 19. Crpymrypnﬁa CXEMA MMITYJIbCHOTO TeHepaTopa :




98 Paapen 2. laoparopHsie paGoTsl

3adaouguii zenepamop BrpaGateiBacT KopoTKiie MMITYJIbChI C YACTOTO |
H MOKeT pabotaTh B aBTOKONEGATENBHOM (KIOY B TONOKEHHH <1
B JIyIeM (K04 B NOJIOXKeHHN «2») pesiimve. B PeXKUMe BHEIITHEro /CKi
HACTOTA CTIEI0BAHNS UMITYICOB OY/IeT ONPEeNATHCS BHEIHHM TeHEPATOPOM
TNOUCTIOUEHHDBIM K THeaty (pagbemy) « Bxozs. Pasosiit sanyck obecrieunsaerc
HaXKaTHeM KHOIKH «\'% 5, ; g '

Yempoiicmeo eneumezo u pasosoeo sanycxa obectieunsaet momyuenye Ha g
XOJi€ resepatopa HMIYJILECOB ¢ YaCTOTOR, 3a/1aBaeMOii BPYUHYIO,
Cnﬂmx popmuposanus CH obecnedusaer neobXommmyio dopmy u amrumr 1y

il

b0k 3adepycxu cosniaeT BpeMEHHO CIBHT HA BPEMSt £, OCHOBHBIX MITYJ Tk
COB OTHOCHTE/IEHO MMITY1bCOB CHHXPOHH3ALMH (OT 3a1a0MIEr0 reHepaTopa), |

Buox popmuposanus obecnieauaer rosyuenie na Bhxoze HMITYJIbCOB HE

0GXO/MMOii (hOPMBI 1 AUTHTETLHOCTH. Vor0 i

 Bowoonoii ycumumeny ypenamsaer ammmryny HMMITYJIbCOB, T03B
USMEHATD MX TIONAPHOCTD M OCYIIECTBASET COLTIACOBAHME 110 COTIPOTHBIIEHIHE
C Harpyakoi. /Lisi cornacoBanus B KOMILIEKTe ¢ reHepaTopoM npmmmmi
rpyska 500 Om. e

Ammetioamop yMeHbIIAET AMILTHTYTY MMITYJICOB B (PHKCHPOBAHHOE WHC
JI0 pas. }

Hamepumenswoui 610k nipencrasisier coboii BOJIBTMETD, KOH
AMILTHTYTHOE 3HA4EHNE HANPSIKEHHS! MMITYThCHOTO CHIHATIA.

K ocrosrsmM Metpostoruieckum XapaKTepHCTAKAM HMITY/IBCHBIX TeHep
TOPOB OTHOCATCS (hOPMA CHIHANIA, MAIA30H PeTyIHPOBAHKS TAPAMETPOB, 110
TIyCTMMas TIOTPEITHOCTb YCTAHOBKM KayKIOI0 NapameTpa, MaKCHMATbHAS
MyCTHMAs BPEMEeHHAs HeCTaGHIBHOCTE NAPAMETPOB, ZIOTYCTHMbIE HCKAKE

HeoGxommmnie npuGopsr: renepatop I'5-54 ¢ narpysxoit 500 € ¢
rpacp C1-93; vacroromep U3-38, .

MsoGpaxeria uuensix naneneit wactotomepa 43-38, rexeparopa I

Ll

TPOJIUD .n

*  M3MEPHTb aMILTHTY/THOE 3HAYCHIIE HANPSKEHNS;
* MSMEPHTD JUIHTEIBHOCTL HMITYJThC; !

*  M3MEPHUTb BPEMEHHOM C/IBUT; “h

*  M3MEPHTD YaCTOTY TIOBTOPEHUS UMITYIBCOB;

| r5-54

JlaGoparopxan paGora & 99

* Haxatb KHONKY «CeTb» Ha ocunanorpadge;

' PYYKH IIABHOI'O PEryaMpoBaHus 10 BepTukasu <V /uen.» u no ropu-
doHTamn «Bpems/nen.» nepenectu B kpaiiHee 1paBoe noaoKeHne;

* rymbaep «x1—x0,2» nepesect B nofoxkenne «x1»;

* rymbaep «Cunxponusainus» nepesectu B nosoxenne « Bueur. 1:1»;

* TymOaep « ~ — ~» 1o Bxogam «Y» i «X» nepeBecT B noJ0KeHne
a~»; :

' PYYKH <> U <«¢>» YCTAHOBUTH B CPEAHEE MONOKEHHE;

' OTPeryJMpoBaTh APKOCTh U (GOKYC JUHHH Pa3BEPTKH OCHHANO-
rpada. - i
[ToaroroBuTs reneparop K pabote, A5 4Ero NPOUABECTH CAEAYIOnme

JielicTus: ' :

' HaXaTh BEPXHIOI KHONKY «3anyck»;

* 1ymGrep «CHHXPOUMIYIBLCHI> EPEBECTH B MONOKEHME « N5

* Ha reHeparope ycTaHOBHMTb yactoTy nosropenusi 10 kIt u aanresns-
HOCTh UMITYIbcOB 10 MKC;

*  1ymbiep «CeTh» nepeBecTH B BePXHEe NOM0KeHH e,

Coeannnts npuboOps B COOTBETCTBUM CO CXEMOH, NpUBe/IeHHON Ha
puc. 2.20.

Bxop, «Y»

leHepatop | Harpyaka | Ocuunnorpad ‘on.u. «Xn

500 Q C1-93

CH

Pue. 2.20. Cxema coepunenns npubopos npu usMepenin
AMIUIHTY/IHOTO HAUYCHNA HANPSUKEHNA

[Toouepeano ycranasnupas snauennst U, Ha renepatope B COOTBET-
Croun ¢ nanabivMu Taba. 2,12, npouaBecTn M3MepeHue AMIIUTYAHOTO
AHAYEHHS HATTPAXKEHUS,

Pesynprarhi uaMepeHus 3aHeCTH B Ty e Tabauy.

Hamepenne AMMTENBHOCTH HMIYJAbCa. YCTAHOBHTH HAa TIeHEpaTo-
pe vacroty nosropenns umnyiancos 10 klu, amnanryay 15 B, noasp-
HOCTDL — HOJIOXKHUTENBHYIO.

[Toouepenno nogasasi oT remepaTopa UMIYJIbChI AIATENBHOCTBIO,

*  IHCBMEHHO CHOPMYIMPOBATH BBIBOLI 110 PeayJTaTaM paboTsi.
. Mamepenne amnautyanoro awavenus Hanpskenust. [Toaroror
ocuuanorpad k pabote, Aist 4€ro NPOUIBECTH CEAYIONMe AeHCTBIS:

yiasannoii B Taba. 2.13, nameputs t,,. Peayaprarsl 3anecTy B TY xke Tab-
Anity. Paccyntarth CKBAXHOCTD ¢. 3apucoBath GOPMY CUIHANA ¢ IKpaHa
ueumnanorpada.




Hirurpennn wpessr
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104 Paagen 2. NabopatopHbie paoTs

Codepxcanue omuema: - . :
Haspanmne naboparopHoit paborsr; 18
[epedeHb HCNONb30BAHHBIX TPUGOPOB; 1S
cxeMa coefiuHenus npubopos;
3aro/IHeHHbIE Taﬁmmu, NOJMYyYEeHHBIX peaymaron (Tabn. 2,12, 2 1
2.14);
*  OCHMJUIOTPAMMa HMITYJIBCHOTO CUTHAMA C npomnomnmun Triapame
*  BBIBOJBI 10 peaysraTaM paboTsl (B MHCEMEHHOM mme) N
Codepocanue 6vi60006: *
* OCHOBHbIE METPOJIOTHYECKHUE XAPAKTEPHCTHKH mneparopa I'5-54 u u
anasoH MX pery/HpOBaHMUsA: AMILTUTYIa UMITYTHCOB BBIXOAHOTO HAPS
JKeHUA U,,,. JUTHTENIBHOCTh HMITYJIBCOB £, Bpeuemioﬁ cJ.uaHr t,; 4acTo v
NOBTOpeHHs uMItyibcoB F; hopma curnana Ha OCHOBHOM H /10110
TETbHOM BBIXO/IAX. "

#'

KonTponbHbie Bonpocsi

Curﬂa.n KaKoii OpMBI MOKHO IOy UHTD Ha BbIX0/laX reHepaTopa I‘5
B uem cocTouT oTHUIe OCHOBHBIX nuny.uacon OT CHHXPOMMILY JTh(
Kakoit Tvm usmKaTopa Henosib3osan B reuepa'rope?

Kakyto noxspaocts n dopmy HMEIOT OCHOBHBIE xmnynbcu Ha BE
reneparopa I'5-547? il
b Hosicuute Ha3HAYEHNE BXOAA R,y 2 1 kQ, Cyx <50 pE Uy 20 V. 1

TecTb! ANA 3aWNTBI mﬁopa‘ropuoﬁ plﬁom 5

Bapmurr 1

1. Cuznan xaxoii popmvL MoNHCHO nmywm Ha ocnbancw svixode «1: 1,
eenepamopa 15-54?

% RS o /k

5) NpaBUIBHBIN OTBET He NPUBE/IEH.

2. B Kaxom 61oxe cmpyxmypnoii cxemvi zenepamopa UMNY 06 BbInoN
Haemcs ouckpemnas ycmawosxa napamempa Uy, ? by

1) B ycunurene;

2) B aTTeH0ATOPE;

3) B renepatope;

4) B 6210Ke 3371 PKKY;

5) npaBuABHBIN OTBET He NPUBE/IEH.

3. Ha uixode xaxo20 npubopa MOXCHO NOJYUUMb UMNYAbCHbIL cuaum?“

o2

Na6opatopHan pa6ora 5 105

1) I'4-102; JETTAVR VR ! i el

2) C1-68; TR T g i 0]

3) I'3-109; TTSTORTI PR /)

4) I'5-42; R M -

5) npaBubHBIA OTBET HE npaae.neu _

4. Kaxoeo nasnavenue 6aoxa maepm 8 zeuspamope I5- 54? :

1) nenemne curHana; -

2) opMupoBanue CHrHaIa; )

3) npeobpasopanue CHHYCOHAANLHOIO cHrHana, B npnmoyro.m:xme M-
1LY IbCBI;

4) 3amepiKKa OCHOBHBIX UMIYJILCOB;

5 ) npaBHJIbHbIH OTBET He MPHBEIEH.

5. Kaxumu napamempamu Xapaxmepusyemes CuUzHau, CHUMAEMbL HA 8bl-
.mde «1:1» zevepamopa I'5-547

1) ky M, f

2)f F (%1} m-

3) [, tw by Un, dopma curnana;

4)PnumFﬂ|ftm 3 il i

5) npaBUITBbHBII OTBET He MPHUBEAEH.

Bapuanr 2 Y

1. Cuznan xaxoti gbopxu MOXCHO NOAYHUMY C paabe.am «Cwmpouunynb-
ehi» 2enepamopa I'5-547

o gt oG by

5) NpaBUABHBIH OTBET HE IIPUBEJEH.

2. ITo xaxum napamempam eolbUPAEMCA UMNYALCHBIEL aeuepamop? .

1) dopma curnana, F, U,y

2) opma curHana, Yy, F, Py _

3) PBM)H Ums kr: { { Iy

4) bopma curnana, F, t,, b, Uy 1

5) npaBUJIbHBIN OTBET HE NPUBEEH.

3. Kax m&umam 4ACMOMHAR X nmepucnmm aeuepamom F 5547

Rt e =

5) npanmmuuﬁ OTBeT He npuaenen
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108 Paapen 2. flabopaTopHbie paboTbi |

Bapunanr 4 ot e
1, Cuznan kaxoi Gopmol MONCHO NOLYUUMY € OCHOBHBIX BHIX0008 «1‘1
«1:10», «1:100» umnyavcrozo 2enepamopa? |

LN W 5/\/

2. B xaxom pewcume pabomaem zenepamop I'5-54, ecau Bnympemmu :
darouguti zenepamop exnouen? -
1) B HenpepsIBHOM;
2) B JKIYILEM; ' ;
3) Bo BHELIHEM;
4) npaBHIBHBIN OTBET HE IPHUBECH;
5) BO BHYTpPEHHEM. !
3. Kax evizasoum AYX umnynvcrozo eenepamopa 8 obaacmu sucoxu.x
cmom pabouezo duanazona? '

U U T, ' U

Wk
A

/ b
1| ; 2) _; 3) . 4)

5) NpaBUIbHBIA OTBET He MPUBEIEH. e
4. Kaxoso nasnauenue ammenioamopa 6 zenepamope 15-547
1) yennenue curnana;

2) u3MeHeHHe YaCTOThI IOBTOPEHUs HMITYJIbCOB;

3) nejenue cMrHaza No HAIPSXKEHUIO;

4) sazepikKa curHana;

5) npaBuBHLI OTBET HE [IPUBEIEH.

5. Pyuxa <Amnn.» eenepamopa I'5-54 ycmanoenena 6 nonoxcenue <20 B
knonka <Muooumenv amni.» — 6 nonosxcenue «x0,03», cuznan chumaem -;
¢ evwxoda «1:10», pyuka naasnozo pezyruposanusn <Bpemennoii caauzp ‘
8 nonowenue <2,5Us», KHONKA Ouckpemnozo pezyruposanus <Bpe :
cosuz» — @ nonoxcenue «x10». Onpedeaumv opmy u napamempoi o
HO20 CUZHAAA.

1)

U, =6B,t, =1mMkc, t,=2,5mc; . Vi

NaGopatopHas pabora 5 109

/-\/ ,=60B, t,=0,001mc, t,=25:10"c;
41\ u, =2oa t, = 1 MKC, r=25 107 mc;

., =60 MB, 1, = 0 025 mc, t ~ HenaBecTHa,;

— HeussecTHa, 1,=0,1, - HEU3BECTHA.

Bapuanr 5

1. Onpedeaums Ouanasom pezyruposanus axumeilbuocmu OCHOBHBIX UM~
nyvcos na eenepamope I'5-54.

1) 0,1...10 mxkc;

2) He peryJupyercs;

3) 0...100 mxkc;

4) npaBuIbHBII OTBET He npnneneu,

5)0,1...1 000 mxkc. '

2, Cuznan xaxoii hopmvL MONCHO nOAyuUmb Ha 8bixode «1:10» zenepamo-

pal5-547

BT e e 0

5) npaBuABHBIA OTBET HE PUBEIEH.

3. Kakue napamemput 0CHOBHO20 CUZHANG MO2YM PELYAUPOGAMCA 6 W
poxux npederax na zenepamope I'5-547

1) Um ti

2)t, F,

3) F, Up, by by

4') f! F o M;

5) npaBuibHBI OTBET HE IPUBE/ICH.

4. B uem cocmoum omaunue uMnyabeos, CHUMAEMBIX ¢ 6bix0006 «1:10»
W «1:1» 2enepamopa I'5-54?
1)B Un
2) B popme curnana;

.H'l'
l




110 " Paapen 2. laboparopHbie paboTbl JlaGopatopwas paGora 5 m
3) Bt u u u u
4) Bty : il
5) npaBHIBLHBII OTBET HE MPHBE/IEH. —_ {4 ' 8 QR i
5. Pyuxa <Amna.» zenepamopa I'5-54 yemanoenena 6 nonoxenue <60 \/ 1y MANBRNIL 4 & g /— i : -
knonka <Muoxwcumens amni.» — & noroxcenue +x0,03», cuznan chumae 1) R AR ;' 8) i 4) L0 |
¢ avxoda «1:105, pyuxa niaenozo pezyruposanus «Bpemennoii coeuzs — 6 f f i i higke |

5) npasunbHbI OTBET HE TIPUBEIEH. A [ f
4. B uem cocmoum omauyue UMRYabcos, CHUMAEMbIX ¢ 6bixodog <1:1»
u «1:100» zenepamopa I'5-547

noowcenue «10 s, KHONKG OUCKPemHO20 pezyauposanus <Bpemennoii cosuzs.
8 nonoxcenue <0». Onpedenumn Gopmy u napamempol 6biX00HO20 cuzHaIA.

k 1) B Um; i 2 |
1) U,.=0,18B,t,=0, f= 100 kly, t, - HEW3BECTHA; 2) B qupMe curHana; o8 o / :
2) U,=18wmB, t,= 0, f - HenwasecTHa, {, — HEM3BECTHA,; i; 2 ;"; ) i : ) é :I
- 1 1

’ ‘ 5)Bf. - -'! |

5. Pyuxa <Amnn.» zemepamopa I'5-54 ycmanosnena 8 nonoxcenue «45», i
Knonka «Muoxcumenv amna.> — 6 nonowcerue «x0,03», cuznwan cnumaemcs it
¢ avxoda «1:1s, pyuka niasnozo pezynuposanus «Bpemennoti cdeuzs — 6 nono- '
wenue «10 Ps», KHONKA OUCKPemHO20 pezynuposanus «Bpemennot coeuzs —
1 nonoxcenue <1». Onpeﬁexumaqbopxyunapmmnp&mm&ummma

B 1 ¢ ot S

1) _J_—|_ U,=1,35B, t,= 10 mkc;

4% S ViR il Bk

3) /-\/ U,=0,6B,t, t,— HeuasecTHbl, f= 10° Ty; . o
4) V U, =608, t,=0, f= 100 kT'w, t, - HeMaBeOTHa; W

5) NpaBUIIBHBIN OTBET He PUBEJEH.

Bapuanut 6 - i
1. Cuznan xaxoi GopMmvL MOJICHO NOXYUUML C OONOTHUMENLHOZO Bbi -s'e
«CUNXPOUMNYILCHLS 8 UMNYILCHOM 2eHepamope? '

A WL J\

5) NpaBUIBLHbIN OTBET He NPHBE/IEH.
2. Kaxue napamempui cunxpoumnyibcog MOIHO USMENAMYD 8 2eHepamo) -'

U,=045B,f=0,15y, t, = 10 mxc, t, = 200 MKC;

3)/\/\/\/\ U, =458, f= 1500wy, t, =200 MKC, £, = 10 MKC;

.r 5 '54? " el
;) L £, OPMY, CUHAIY; i 4 J N\ U = 0,38, 8= 10,6, £= 15 Fi, £, - HOHIBOCTHEL | 1/ i 1
3; { G if 5) NpaBHUIBHBIA OTBET He NPUBE/EH. o WO
4ty : el Bapuanr 7
5) IPABWBHBIL OTBET He HpHBesie. i s . 1. B xaxom Ouanasone 0CYu4ecmensiemcs peeyaupoaaﬂue BpeMeNHO20
3. Kax eviensdum A4X umnynvcnozo 2enepamopa I'5-54 6 o6.nacmu (0auza s zenepamope I5-547
Kux wacmom pabouezo duanasona? i 1) 0,1...1000 mxc;
i 2) 0,1...10 mxe;




112 Paagen 2. Nlabopatophsie paboTh - NaGoparopHas pabora’s 113 .
3)0..1 mc; 2. Kax sviensndum ecst AYX zenepamopa umnyavcos? |
4) 0...100 mxc; U U A . il
J 5) npaBu/bHBIN OTBET HE NPHBEAEH. ¢ : ' : ] if
2. Kaxoti u3 npusedennvix npubopos aeisemcs uMnynvCHvim zenepa T T ) il
mopom? \/ i
1) I'3-109; 1) IR L 1) y f
2) I'5-42; f f i) g 1 Lif |
2; ;‘é- égz; 5) NpaBUJIBHBIN OTBET He NPHBE/IEH. ’ i
K Hasnavenue eHepa b - :
5) MpaBUIbHBI OTBET He PHBE/CH. Nl f) 3:::;;{@ poresoond 323?'0%20 2 mopa e f5' 547 . i |
3. B uem cocmoum omuuMue Cuznanos, CHUMAEMbIX ¢ PATLEMO8 f‘k_ i 2) obecnieyenne CHrHANA 3aaHHON (POPMBI M HACTOTH; i il ;

u cumxpoumnyincoe zewepamopa I'5-54? 3) hopmupoBanme curnana; RIS i

1)BEF 4) nenenue curHaa; | | |
:25; Bl ¢ 5) yemnenue curtana no U, ' | '
. 9) B MOAYJHUPYIOIEN HacTOTE; 4. C svixoda xaxozo npubopa MowHO nmyuumu.u ILCHBLIL ? i
. 4) B dopme curnana, ty, Up, ty; 1) I5-48; ’ hy Y if |
- 5) NpaBu/IBHbIN OTBET He MPUBE/EH. 2) '3-36A; " 3 YR Ak il
A. Kamwmmymumm\a mwpamopa I5-54? 3) I'4-118; ] o
1) yeunesne 4acrotsi; 4) B5-8;
2) ycusieHue cUrHazia 1o ammmyne 5) npaBUIbHBINH OTBET HE PHBEJEH.
3) sazepiKa CHrHaIa; 5. B uem cocmoum omaunue uMnyancos, chumaemvix ¢ passemos <1:10»
4) GopmHpoBaHye CHTHANA; W «1:100» 2enepamopa I'5-547
5) meneHune curHamia 1o 4acToTe. 1) B amMmuHTY IE;
5. Kaxue napamemput CUHXPOUMNYALCOB 8 2enepamope I‘5-54 2) B UTHTEIBHOCTH HMITY.IbCA; bl ’
2yauposams? 3) B hopme curnana;
1) yacrory MOaYIALIH; 4) B yacrore nonmpém MMITY/IbCOB;
2) BpeMeHHOH caABUT; 5) npaBuIbHBLIA OTBET HE TIPHBE/IEH.

3) AANTENLHOCTD HMITYIBCOB; i
4) amMnauTy Ly, NoJIAPHOCTh, YaCTOTY cnenonanua umuy.nhcon.
5) MpaBUIBHLIA OTBET He MPHBE/IEH.

Bapuaur 9

1. B kaxom 6aoxe cmpyxmyprou cxemvi zenepamopa I‘5 54 Buimoansemcs
eKpemnoe pezyauposanue OnUmensHOCMU UMRYAbCa? .

1) B ycunuresne;

2) 6noxe opmuposanms;
3) 6oke 3aNEPIKKH;

1) aTTeHmampe.

Bapuanr 8

1. B kaxom Ouanasone 603moncHo pezyiuposanie 4acmomst nosmopen
OCHOBHBLY UMNYALCOB 8 2enepamope I'5-547'

1) He perynupyercs; - ) renepatope. -
W ggg 1‘»1!}0%2& A 2. B xaxom 0uanasone MoxHoO pezynuposamn. uacmomy m Havcamoii
At Mopnoii knonke «x102»72 \ -
) vt e : 008 1) 300...1000 Iy
5) NpaBUIBHBIN OTBET HE TIPUBEIEH. . (A 2)3..10 Tig;




1.0cHoBHbIe HanpaBseHNA NONUTUKN «nepecTponku» B CCCP
1985-1991ropos.

2HanucaTb 3cce Ha TeMmy: «llovyemy cobbibiTuA aBrycta 1991 roaa
CTann «3BE34HbIM YacoM bopuca EnbymHa?»



3amanue sl CaMOCTOSTEIHLHOM pabOThI

®.1.0. Ha3zBanue
['pymma, 3ananue
MMPpCIoaaBaTCIIA npcamMeTa
KCK-2-92 Teimanros M.B. | OnepanuonHsbie [ToaroToBUTH KOHCIIEKTHI HA TEMY
CHUCTEMBI U CPEeJIbI «Pecypcsl poneccay, «Buabl
naMsITHY.
KCK-2-92 Komapuyk E.B. OnemenTs! Beiciied | Koncnekr, odopmiieHne ortdera 1o
MaTeMaTHKU npakTuaeckor padore Ned: «BekTopsl
W Olepanmud  HaJa  BEKTOpaMu.
CkansipHoe u BEKTOPHOE
MPOM3BENICHUS BEKTOPOB», Y4YEOHUK
ctp.277 Ne38, Ne68, ctp.339 Ne36,
Ne37.
KCK-2-92 Komapuyk E.B. Teopus Koncnekr, odopmiienue ordera Mo
BEPOSATHOCTEN npakTuueckuMm padoram Ne4 u NeS,
yaeOHHK cTp.267 No54, Ne55.
KCK-2-92 | Hopomenko E.B. | OcHoBBI 2.11 — na6.pab. Ne5 (mepBast
QITOPUTMU3AIMU U | TIOATPYIITA)
nporpaMMupoBaHus | 5.11 — KOHCIIEKT JICKIIHH
«ITonmporpammsen»
Huckopa/KCK
2/TeKCTOBBIE
KaHaJbl /o0uiee
KCK-2-92 | lyroson A.A. TCO UMK KOHCMEeKT JIEKLUMN MO TEKCTOBLIM

penakTtopaMm. [loknag Ha TeMy
PYHKLUMN 1 BO3MOXKHOCTH
TEeKCTOoBOro npoueccopa Word.




3amanue:
3aKOHCIIEKTUPOBATH,
(GbopMyJibl BBIYYHTb,

peIINThb 3aaa41
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Hanpsey
H
TeMnepa; ¢ CMewenny g TPAHIHCTOPHOM KacKaae NpH HCIOMbIOBAHNHH CXEMBbI IMHTTEPHOM
YPHOH cTabuamsany {puc. 5.3): :
rael, = U=laaRa=TR,, :
= Bo / (Ry + R 3) - nocwogamatt ox AesuTens B ueniu Gasbl TPAHKCTOPA; [ ~ nocroatnas
lollag Toka IMHUTTEpa, A,

Fuc’3y Tpausucmopnoui Puc. 5.4. Yeunumens

Kackao ycuienug ¢ aMummepnon MougHOCmu

memnepamypuo

cmabunusayued

Emxocts GnokupoBoyHoro KOH/1eHCcaTOpa B ueny kaToja (3MuTTEpa):
C>10/2f.xR),

rae f — wixnas vacrora CrexTpa yenmmsaembix koneGanni, Tu; R — conpornenenne pe3ucTopa B el
Karona (SmuTTepa), OuM.

Inexrpuyeckuii KITJ yeunure is:
¢ Pm, Po. o

TAC Py — BLIXOAHAS MOIIHOCT!. YCHIHTESIS: Py — MommocTs,

(8HOIHOIO) NHTAHHA.
Moumocts, Beaensemas B Harpysxe:

pacxoayemas HCTOUHHKOM KOJUIEKTOPHOI'O

Pu= 1 Pouss,
r-en . — Kl seixoanoro tpanchopmatopa; Py, — MOLOCTS, OTAABACMAsR TPAHIHCTOPOM.

3adayu

Nel :
Koapduunent yeunenud yennnrenso-ro kackana K = 50. [Tepesemre 510 3navenne s reunGensl.

Ne2 P
H3BecTHO, 4TO YCHACHHE 110 HANPAKEHAIO TPexKacKaanoro ycumutena pasno 1000. Onpenenuty

YCHICHHE BTOPOTO Kackaja, ec 14 yCHICHHE NepBoro xackana cocrasnser 25 ab, a rpervero 10 nb.
Ne3

Kanos yeunurens coctapisitot 20, 30 1 10. Onpenenutes 06ummi
i1 NONyHEHHBIH peaynbTat B Aeuubensi.

MOUHOCTD HA BLIXOAC YCHIHTCI, €C/H Cro
 Hanpsbrennio Ko = 23,
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Jlexknus 8

YCUWIMNTEJIA

Ilaan

Kinaccuduxaiys 1 OCHOBHBIC TapaMeTpPhl YCUITUTEICH.
OOGpaTHbIC CBSI3U B YCUITUTEISX.

BnusiHue oOpaTHBIX CBA3€H Ha XapaKTEPUCTHKU YCUIIUTEIICH.
BriBoabI.

L=

1. Kinaccudukanusi 1 OCHOBHBIE TAapaMeTPbl yCHUJINTeE el

B xone nmpeablaymux JIeKIUH Mbl O3HAKOMUJIUCH C MPOCTEHIIMMH YCUITU-
TeJISIMU Ha OUIOJISIPHBIX U TMOJIEBBIX TPaH3UCTOpax. Tenepb Mbl pacCCMOTPUM YCH-
JUTENIbHBIE YCTPOIicTBa OoJiee moApoOHO.

Ycunumenem Ha3pIBalOT YCTPOMCTBO, MNpeIHA3HAYEHHOE [JIs1 YCUJICHUS
MOIIIHOCTH JIEKTPUUECKUX CUTHAJIOB.

Yeunurenu kiaccu@UIMPYIOT MO CIEAYIOUUM MPU3HAKAM.

1. Ilo nuama3zoHy yCWJIMBAEMbIX YacTOT — YCWJIUTENM HHU3KHUX YacTOT
(YHY), ycunurenu noctostaHoro toka (YIIT), ycunurenu Beicokux yactoT (YBY),
n30upaTeNbHbIEe YCUIIUTEH.

2. Tlo ¢yHKUMOHATBHOMY HA3HAYEHUIO — YCWJIUTENIM HANpsDKeHUs, TOKa,
MOIIIHOCTH.

3. Ilo xapaktepy YCHUJIMBA€MOI'O CUTHaJla — YCHUJIUTEIH HENPEPBHIBHBIX U
UMITYJIbCHBIX CUTHAJIOB.

r-r—-- -1 - -""-""-"=""-"-"""-"- " """"="—"=""7-""""7 - A [ ________ 1
| MICTOUHUK lyCMﬂMTeﬂb | Harpyzka
| curuamna
| Rr RBblx
1 O 1
] - _

5(D) ;

Puc. 17.1

CrpykTypHasi cxeMa YCWIMTEIIBHOIO YCTpOWCTBa IoOKa3zaHa Ha puc. 17.1. Ha
BXOJIE€ JIEHCTBYET UCTOYHUK CHI'Haja £ ¢ BHYTPEHHUM CONPOTHBIEHUEM R . Mcrou-
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HUKOM MOKET CIIY>KUTb BBIXOJ] IPYTOro YCUIUTENs, MUKpO(OH nin AaTuuk. K BeIxomy
yCUJIUTENS NOAKII0YeHa Harpy3ka R, . COOCTBEHHO YCHJIMTENb MPEACTAaBIEH CXEMOM
3aMEIIeHUs], BKJIIOYAIONIEH HCTOYHHMK HANpsHKEHUs, YIPaBIseMblil HaNpshHKeHUEM
(MHYH) ¢ koadpduimentom ycunenus K, u pesuctopel R, u R YUUTHIBAIOLIME
KOHEYHOE BXOJJHOE U HEHYJIEBOE BBIXOHOE COIPOTHUBIIECHUS YCUIIUTEISL.

Ilapamempor ycunumeneit. OCHOBHBIM KOJIMYECTBEHHBIM ITapaMETPOM yCHU-
JuTeNs sBiseTcs ero kodgduuueHt ycuwieHus (koagduurent nepenaun). Paznu-
4ar0T K03(ppuLneHTs! ycuiieHus HanpsbkeHus K, , Toka K, niu MomHoctd K

BBIX °

U I P
KU — .BBIX ’ K[ — 33le ’ KP — ;HX — KUK[ .

Eciu kosddunvieHT nepemaun HamnpsoKeHHs] paBeH €IMHUIE, YCUITUTENb
Ha3bIBAIOT nogmopumesnem Hanpsdicenus. IIpuMepoM MOXKET CIYyKUTb IMHUTTEP-
HbI noBTOpUTENb. Ecin koagdunuent nepenaun toka K, =1, ycunurenb Hasbl-

BalOT MOBTOpHUTENEM ToKa. OIHAKO BO BCEX CIIydasgX MOIIHOCTh CUTHAJIA HA BBIXO-
Jie YCWINUTEIs OO0JIbIlIe MOIIHOCTA BXOJAHOTO curHaina. MHeiMu cioBamu, kodddu-
[MEHT TMepelayd MOITHOCTH JIF0OOTO YCHIIMTEINSI BCera OOJIbIe eTUHUIIBL.

N3-3a Hanmuuus B yCWINTENIE PEaKTUBHBIX 3JIEMEHTOB (MHIYKTUBHOCTEH U
€MKOCTEH), a TaKk)Ke 3aBUCUMOCTH MapaMEeTPOB aKTUBHBIX JIEMEHTOB OT YaCTOTHI
KOd(pUIIMEHT mepenaun pPeaibHOTO YCHIUTEINS SIBJASETCS KOMIUIEKCHOM (PYHKIIH-
el 4aCTOThI:

K = K(w)e’@,
3aBUCUMOCTbD MOAayJIsd KOC—)(I)(bI/IHI/ICHTa YCHUIICHUS OT YaCTOThI HA3BIBAKOT aAMm-
naumyono-vacmomuou xapakmepucmuxot (AUX), a 3aBUCUMOCTh aprymMeHTa —

Gazouacmomuou xapaxmepucmukoti (OUX).

K(f) A

Ky

‘0,7K0 ____________________________________

Puc. 17.2
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[IpumepHBIN BUJ aMIUTUTYAHO-4YaCTOTHOM XapaKTEPUCTHUKU YCHUIIUTENS IO-
Ka3aH Ha puc. 17.2. [lonoca nponyckanusi, B KOTOpOH KOI(PPUIUEHT YyCUICHUS
NPUOJIN3UTENIBHO OJIMHAKOB U paBeH K|, OrpaHUYEHa YaCTOTaMM Cpe3a M, U O, -
Ha uacrorax cpe3a ko3((ULUEHT yCUIEHMs HANpsDKEHUS WM TOKAa COCTaBIISET
K, / V2~ 0,707K, , a Ko3pPHUIUEHT yCHIeHN MOIIHOCTH paBeH 0.5K .

Koadduiment ycunenust yno0HO U3MEPATh B JIOrapUPMUUECKUX SIMHHULIAX —
nemmbenax: K, (nB)=201gK,, K,(15)=201gK,, K ,(15)=101gK ,. Ecom AUX
YCUJIUTENS MIOCTPOEHA B JIOTApU(PMUUECKOM MacliTade, €€ Ha3bIBAIOT J102apupmu-
yeckou amnaumyono-uacmomuou xapakmepucmuxoti (JIAUX unu JTIAX).

Jlpyroii Ba>KHOW XapaKTEPUCTUKOM YCHIIUTENS SIBIISIETCSI €r0 nepedamoyHas
(amnaumyonas) xapaxmepucmuka — 3aBUCUMOCTb aMIUIMTY bl BXOJHOI'O CUTHaJIa OT
aMIUIMTYy bl BXoAHOTO. IlepenaTounas xapakTepucTUKa ONpeAEisieTCs] IPY MoAadye Ha
BXOJl YCWJIUTENS] FTAPMOHUYECKOIO CUTHAJIA C YaCTOTOM, JIeXkKalllel B 10JI0ce MpOoIyc-
KaHus ycunurens. [IpuMep nepenatoyHoil xapakTepUCTUKY ITOKa3aH Ha puc. 17.3.

U

BbBIX

E |

T

U

BBIX max

U

BBIX min

BX

Puc. 17.3

MuHuMalibHOE BXOJHOE Hampsixenue U OTpaHUYE€HO YPOBHEM CO0-

BX Min
CTBCHHBLIX IIYMOB YCHUIINTCJIA, HA (1)0He KOTOPBIX MOKHO BBIACINTDH MOJIE3HBIN CUT-
Haj1. OTHOIIEHHWE MaKCUMAaJIBHOTO BXOOHOI'O HAIIPKCHUA K MHUHHUMAJIBHOMY
Ha3bIBAKOT JMHAMHWYCCKHUM JHUAIIA30HOM:

D _ BX max

BX Min
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BaXHBIMM KOJMYECTBEHHBIMU ITOKA3aTEIsAMH YCWIHUTENS SIBISIOTCA €ro
BXOJIHOE U BBIXOJIHOE COMpPOTUBIICHUS. B 0011em ciyyae BXOJHOE U BBIXOAHOE CO-
MIPOTUBJIEHUS YCUIIUTENS — BEIMYMHBI KOMIUIEKCHBIE M 3aBUCAT OT YaCTOTHI.

Mnozokackaonwsie ycunumenu. J1Jid nojrydeHus: HEOOXOAUMOrO YCUJICHUS UC-
MOJIB3YIOT YCHIIUTEINHU, 00pa30BaHHbIE MOCIE0BATEIbHBIM COSMHEHUEM HECKOIBKUX
3BEHbEB WJIM KackaaoB. OOBIYHO YMCIIO KaCKaIoB paBHO JABYM-TpeM. [lepBbiii kacka
CILY’KUT JIJIs1 IPEABAPUTENILHOTO YCUIIEHHS C1a0bIX CUTHAJIOB, MOCTYHAIOIIUX HA BXO/T
ycTpoiicTBa. {11 3TOro WCHONIB3YIOT YCUJIMTENN HamnpsyKeHus. BBIXOTHON Kackan
CILY’KUT JUIsI Iepe/laur B HArpy3Ky CUrHajla HE0OX0JUMOU MOLTHOCTH.

KoaddunmenT ycuneHuss MHOroKackaJHOTO YCHIIMTENS PaBEH IMPOU3BElIE-
HUIO KOA(DPUIIMEHTOB TIEpelayu OTAEIbHBIX KaCKaI0B:

K=K, -K, K,

Ecnu ucnonwsiyercs norapudMudecKkuii MaciTad, pe3yIbTUPYIOMINN Kod(-
(ULIMEHT YCUJICHUSI PaBEH CyMMe JIoTapuPpMuueckux KodpHUIIMEHTOB OTIEIbHBIX
KaCKaJloB:

K(nB)=K,(nB)+ K, (nB)+ K,(1b).

KOC—)(I)(i)I/II_II/ICHT II0JIC3HOT'O I[eﬁCTBHH YCHIIUTCIIA MPCACTABIIAICT OTHOUICHUC
MOIITIHOCTH, OTHaBaeMOﬁ B HArpys3Ky, K MOIIHOCTH, HOTpC6J'I$[CMOfI OT MCTOYHHKA
IIMTaHUA:

H

1’]:

UCrT

KHI[ AMEET 0c0o00e 3HAUCHUE JJIs1 BBIXOAHBIX KaCKaJOB YCHHHTCHCﬁ, I10-
CKOJIBKY OHH HOTpC6JI$IIOT 6OJIBH_IYIO qaCTb MOIIHOCTH MCTOYHHUKA ITUTAHUA.

B HaCTOosAImICC BPCMs IMPOMBIINIJICHHOCTL BBIITYCKACT OO0IBIIIOE KOJIMYECTBO
MHOT'OKaCKaaHBbIX YCHHHTCHCﬁ B BHUJC MHTCTPAJIBHBIX MHUKPOCXCM. Takou YCHIIN-
TCJIb IMPCACTABIIACT 3aKOHYCHHBIN ®YHKHHOHMBHBIﬁ 6JIOK, I/IMCIOH_II/Iﬁ 3a1aHHBIC
ImapaMcCTpBhbI. MI/IKpOCXCMBI YCHHHTCHCﬁ MMEIOT OOBIYHO JOITIOJIHUTCJIBHBIC BHCIII-
HHC BbIBOJbI AJIA IOAKIIFOUCHUS PETYIHUPYIOIUX U KOPPCKTHUPYIOIIUX HeHeﬁ.

2. O0paTHBbIE CBSA3M B YCHJINTEJIAX

ObpamHnotil cesa3vi0 HA3bIBAIOT MPOLECC MEepeaul CUTHaja U3 BIXOJAHOM 1ie-
nu Bo BxoaHytwo. Llens, obecnieunBaronlyto 3Ty nepenaydy, Ha3bIBalOT yenvio 00-
pamuou ceasu. lletns, uam xoumyp obpamuot césa3u, COCTOUT U3 MPSMOTO MYyTH,
00pa3yeMoro akTUBHBIM 3JIEMEHTOM, U 00paTHOTO MYyTH, 00pa3yeMoro Lenbo 00-
patHoit c¢Bs3u. Kak npaBuiio, 11enb oOpaTHOM CBSI3U MPEACTABISET MMaCCUBHBIN Jie-
JIUTEh HATIPSYKEHUS.
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PaccmoTpum akTHBHYIO 1iemb, MOKa3aHHYIO Ha puc. 17.4. TpeyrombHUKOM
ob6o3HaueH auddepeHmanbHbil ycuauTeab ¢ ko3 duiuenrom ycunenus K. Ile-
BI0 OOPATHOM CBSI3U SIBIIACTCS JCIUTENb HANpsDKEHUS, 00pa30BaHHBIA PE3UCTO-
pamu R,, R,.

Ui ——O
Unx —_ Uspix
R:
UOC‘/ R,
(o, J_ O
Puc. 17.4

HpI/IMeM, 4dTO BXOOHOC COIIPOTHUBIICHUC YCUIIUTCIIA 6CCKOHCIIHO, a BBIXOAHOC
PaBHO HYIIIO. BI:;IXOI[HOC HAIIPpAKCHUC YCUIINUTCIIA TPOITOPIHHOHAJIBHO HAIIPAKCHUTO
Ha €1ro BXO/JIC:

BBIX

U, =KU,. (17.1)

Hanpsixenue oOpaTHOM CBsI3U

R
oC = 1 BbIX = BUBBIX' (17'2)
R +R,
R
3nece = ﬁ — kod(pbunmeHT nepeaaun 1enu oopaTHou cBsa3u. Hanpsokenue
1 TG

Ha BXOAC YCHIINTCIIA

U,=U, -U, (17.3)

c®

[TockonbKy HampsbKeHHe 00paTHOM CBSI3UM BBIYMTACTCS M3 BXOJIHOTO, TaKyHO
oOpaTtHyto CBsI3b Ha3bIBatOT ompuyamenvrou. N3 (17.1)—(17.3) nonydum:

1

U, =——-U,_; 17.4
d 1+BK BX ( )

K
UBBIX = UBX °
1+BK
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Koaddunment nepegaun ycunuresns, 0XBaY€HHOTO0 00OpaTHOM CBS3BIO,

K
K, = U _ : (17.5)
U 1+BK

dopmyina (17.5) sBiseTcss OCHOBHBIM COOTHOIIICHUEM IS YCUIUTEISI, OXBaUYCHHO-
ro oOpatHo# cBs3bl0. [IpousBeaenue BK Ha3bIBAIOT KO PuyueHmom nemnegoco

BX

ycunenusi, a Benuuuny 1+ BK — enyounoii oopamnuoii céasu. Ecnm BK >>1, oOpar-
HYIO CBSI3b Ha3bIBAIOT 21y00KoU. B 3TOM citydae

U, =0,

NS
oC BK B'

K

Takum oOpa3om, eciiu yCUJIEHUE B IETie OOpaTHOM CBSI3M BEIUKO, TO 00-
il Ko3pUIMEHT nepeayd MPaKTUYeCKH HE 3aBUCUT OT CBOMCTB yCHIIUTENS U
onpezensercs kKodhUIMEHTOM nepefaun 1enu oopaTHou cBs3u. CyluecTBEHHOE
YMEHBIICHUE BIUSHUS HECTAaOWJIBHBIX MapaMEeTpPOB AKTHUBHBIX 3JEMEHTOB Ha
GyHKLHMIO TIepeaun Beeil enu SBIseTCs BaXKHEUIIUM NPEeUMYIIECTBOM MIpUMEHe-
HUS OTpULIATEIBbHON 00paTHON CBSI3U.

Ilpumep 17.1. KoapdpuuueHnt nepenaun ycuwiurenss B cxeme Ha puc. 17.4
K =1000, BXxomHOE CONMPOTHUBIIEHHE OECKOHEYHO BEJIMKO, a BBIXOJHOE — PaBHO
Hyt0. ConpoTuBiIeHNE pe3ucTopa R, B LIEeNH 00paTHON cBA3M paBHO 1 KOM.

Tpebyercs:

1. Onpenenuts conpoTUBIEHUE R,, IpU KOTOPOM KOI()(PULIMEHT yCUIICHUS
cxemel K . =10.

2. Paccuurtate HanpspkeHus U
U, =1B.
3. Paccuutath, Kak usMeHurcs K

U,, U, , ecnu BXOJHOE HalpsKEHUE

BBIX ?

oc» €CIHM KO3((OUIUEHT Nepelaund yCUIIN-
Tens yBenuuutes Ha 20 %.

Pewenue. 1. U3 bopmynsl (17.5) noaydum, 9to

_K-K, 1000-10
KK, ~ 1000-10

ocC

=0.099.

B

. R
[Tockonbky kK03hdUIMEHT OOpaTHOW CBS3U B:n, CONPOTHUBIICHHE
+
1 TG

pesuctopa R, = R (1[3_ B) = 1t (; 890999) =9.1kOM.
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2. luddepennmanbHOoe HAPsHKEHUE HA BXOJIE YCHIIUTEIIS

1 1
U

=— U, = 1=0.01B.
1+BK 1+0.099 -1000

Uy

BBIXOJIHOC HaIIPAKCHHUC

U,.=KU,=1000-0.01=10B.

BBIX
Hanpsixkenue oOpaTHOM CBsI3U

U, =BU,, =0.099-10=0.99B.

3. B cootBerctBuu ¢ (17.5) npu uzmeHeHuu kodpPuimenTa nepegauu ycu-
uTens Ko3(pPUIUEHT yCUIIeHUs BCeil CXeMBbl

K, =10.017.

Taxum 06pazom, KO3PGUIIMEHT YCUIIEHUST CXeMbI Ha puc. 17.4 u3meHuics me-
Hee yeM Ha 0.2 % nipu u3meHeHnu koddduruerra nepenayun ycunuress Ha 20 %.

PaccmoTpeHHbI mpuMep MOKa3bIBaeT, UTO OTpHUIlATeIbHAsi 0OpaTHAs CBS3b
MOJABJISET BIUSHUEC U3MEHEHUHN MapaMeTPOB YCUIUTENS HA XapaKTEPUCTUKHU BCEH
IIETH U TEM CaMbIM CTaOUIU3UPYeET ee padoTy. sl KOJIMYeCTBEHHON OLIEHKU 3TO-
ro 3¢ dexra UCIONB3YIOT MOHITHE YYBCTBUTEIBHOCTH Ko3(duiMeHTa nepenadu
K . x BapuanusaMm kodpduurenTa ycunenus K :

dK%

K

SP =l e
®x

N3 (17.5) cnenyer, 4TO YyBCTBUTEIBHOCTh CXEMBbI Ha pUC. 17.4 K U3MEHEHH-
aM K03 pumeHTa ycuaeHus

sio_ L
1+ BK

Taxum 00pazom, yem Oosbliie rTyOrHa OOPaTHOM CBS3M, TEM MEHBIIIE BIHSET He-
cTaOWIBHOCTH Kod(duimenTa yeuwnenus K Ha KodpuImeHT nepenaun Bceil CXeMbl.

Knaccugpuxayus oopammnsvix ceazeii. CyiecTByIOT YeThIpe BUAa 0OPaTHBIX
cBsizel. PasnuuaroT oOpaTHBIE CBSI3U 10 HANPSHKCHHUIO (CUTHAN OOpaTHOW CBS3H
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MIPOITOPIIMOHAJICH BBIXOJHOMY HAIPSHKEHUIO) U MO0 TOKY (CUTHAJI OOpaTHOM CBS3U
MIPOIIOPIIMOHAJICH BBIXOJHOMY TOKY). B 3aBHcHMOCTH OT crioco0a MOJKITFOYCHUS
ey OOpaTHOM CBSA3M K BXOAY YCHJIMTENS Pa3iMyaloT MOCJIEJOBATeIbHYIO U Ta-
pajieabHyt0 oOpaTHbIE CBSI3U.

Takum 00pa3oM, MOXKHO BBIJICIIUTE YETHIPE BHJIa OOPaTHBIX CBSA3CH: MTOCIIEI0-
BarenbHy0 OC no Hanpspbkenuto (puc. 17.5, a) u Toky (puc. 17.5, 6). [lapamnensHas
oOpaTHas CBsI3b MO HANPsDKEHUIO | MO TOKY MOKa3aHa Ha puc. 17.5, 8, 2 COOTBeT-
creeHHo. Ha puc. 17.5 H , — ko3¢ dunueHT nepegauu nenu o0paTHOM CBA3H.

o— o—— R
4o

K —O0 > |

U, Usx U,

- T - i
I

v H oc v H oc
o—— -0 o—
a o
(o, o R
UBX l R. —0 U BX l K —D——O
C C UBbIX
UBBIX =
] HOC
i, 1
——o0
6 et

Puc. 17.5

[IpumepoM mocnenoBaTeabHON 00paTHON CBSI3U MO TOKY SIBJISIETCS CXeMa C
o0IIUM SMHUTTEPOM, paccMoTpeHHas B maparpade 10.9. B cxeme Ha puc. 17.4 uc-
MOJIb3yeTCsl MOCeA0BaTeNbHas 00paTHas CBS3b 110 HAIPSHKEHUIO.

3. Buusinue o0paTHBIX CBS3eH HA XapaKTEePUCTHUKHN YCHIIUTEJIeH

[IpumeneHue oTpunaTeIbHON 00paTHOM CBSI3M yMEHbIIIAeT HEJIMHEHHbBIE HC-
Ka)KCHUSl CHUTHaja, BO3HHUKAWIIUME B ycuiauTese. [loBbImaeTcss cTaOUiIbHOCTh KO-
s uimenTa yCuiIeHus, paclupsaeTcs auamna3zoH padouyux vactoT. Kpome Toro,
ucnoibzoBanue OOC MPUBOIUT K UBMEHEHUIO BXOJHOTO U BBIXOJHOTO COMPOTHUB-
JICHUW YCUJIUTEIIS.
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PaccmoTpuMm Brusinue o6patHoit csa3u Ha npuMmepe OOC no HanpsxeHuto. B
LIEH, MTOKAa3aHHON Ha puc. 17.6, NICTOYHMKOM BXOJHOI'O CHTHAja SIBJISIETCA MCTOY-
HUK HanpspkeHus E. Jns ynpolieHus BhIKJIA0K 1enb 00paTHON CBSI3U IMpeiCTaBIe-
Ha UCTOYHUKOM HarpsikeHus, ynpasisiembiM Hanpspkenuem (MHYH). Takas unea-
JM3anys [MPEeaIoaraet, 4YTo BbIXOAHOE CONPOTUBIICHUE YCUIIUTENSI MHOI'O MEHBIIIE
BXOJITHOTO COTPOTUBIICHUS LIeNU OOpaTHOM CBSA3M, a BXOJAHOE COMPOTHUBIIEHUE YCH-
JIUTEJISl 3HAYUTENIbHO OO0JIbIIE BBIXOJHOTO COMPOTUBIICHUS LI 0OpAaTHON CBS3H.

I, i Ycunurenb R,
Un|[] U KU, !

Puc. 17.6

BbIX

Bxoonoe u evixoonoe conpomuenenusn ycuaumensn ¢ OOC. Beenenue ot-
puliaTeIbHONM 0OpaTHOM CBSI3M U3MEHSET HE TOJIBKO KOA(PUIIMEHT Tiepeiauu, HO U
BXOJ/IHO€ M BBIXOJHOE COMPOTHUBIICHUS YCUITUTEIS.

Hamnpsixenue Ha BXoJI€ YCUITUTES

_E
™ 14+BK’

B cooTBercTBHU ¢ 3akoHOM OMa BXOI[HOﬁ TOK

I
™ R, (I+BK)R,

U, E

BX X

Bxomnoe conpoTuBieHune

R

o =7 =(14 BEOR,,

(17.6)
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BBIXOIIHOC COIIPOTUBJICHUC HaﬁHeM KaK OTHOHICHUC HAIIPAKCHHUA XOJIOCTO-
o X0Ja K TOKY KOPOTKOT'O 3aMbIKaHUA HA BBIXOJC CXCMBI. HaHpH}KeHI/Ie XOJIOCTOI'O
Xo04a OompeaAcsiCTCs BBIPAKCHUCM

UXX = UBbIX = i'
(1+BK)

HpI/I KOPOTKOM 3daMbIKAHWHN BBIXOJ4d 06paTHa51 CBiA3b HC HeﬁCTByeT, TaK KakK
BBIXOIHOC HAIIPAKCHUC PABHO HYIITO. HOBTOMY TOK KOPOTKOI'O 3aMbIKaAHH

KE
]K3 =5 -
R

BbIX

BBIXOIIHOC COIIPOTHUBJICHUC

R
— UXX — BbIX (17‘7)

R .
BBIX OC ] (1 + BK)

K3

[IpoBeseHHBIN aHAMM3 SIBISETCS MPUOJIMKEHHBIM, TaK KaK Mbl HE YUUTHIBAIN
BJIMSTHUE BXOJTHOT'O M BBIXOJHOT'O COMPOTHBIICHUI IIeNH 0OpaTHOM CBsi3u. OHAKO OH
MO3BOJISIET cieNiaTh BhIBOJ: nocieaoBatenbHas OOC yBenuunMBaeT BXOJHOE U YMEHb-
1T BBIXOJIHOE COMPOTUBIICHUS YCUJIUTEIS HANIPSDKEHUS puMepHO B BK pas.

AHanoru4HbpIM 00pa30M MOXHO TOKa3aTh, YTO MapajUiejbHasl OTPUIIATEb-
Has 0OpaTHas CBSI3b YMEHBIIAET BXOJIHOE COMPOTHUBIICHHE, a OTpUIlaTeIbHAs 00-
paTHas CBSA3b MO TOKY YBEJIMYMBAET BBIXOJHOE CONPOTHUBIeHUE ycuuTens. Cie-
JI0BaTEILHO, BbIOMpas cooTrBeTcTBYIOmM B OOC, MBI MOXKEM IIeJICHANPaBIICH-
HO U3MEHSTh BEJIMYUHBI BXOJHOTO U BBIXOJTHOTO COTIPOTUBIICHUHN YCHIIUTEINICH.

Bnuanue OOC na nonocy nponyckanusa ycunumens. [Ipennonoxum, 4To
KOd(pULIMEHT nepenaun YCUIUTENs ONPEACISICTCS BhIpaXKEHUEM

K
K — 0
(©) 1+ jo/o,

(17.8)
3necy K, — K03 PULUMEHT ycUaeHNs: Ha IOCTOSHHOM TOKe, mpu o =0; ®, — u4a-

crora cpe3a AUX ycunurens.
B cootBerctBuu ¢ (17.5) koadduireHT nepeaaun yCuianTels, OXBa4eHHOT O
OTpULIATEIBLHOW 0OpPaTHOM CBS3bIO,

K(0)
Ko (CO):WK((D)'
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[ToactaBum B mocieaHee Beipakenue popmyny (17.8). [locie HecIOXKHBIX
npeoOpa3oBaHU MOTYyUYUM

K,
1+BK,
_Jo
000(1 + BKO)

K, (0)=
1+

Hrak, koadpduuueHt ycunenus ymensiimics B K, pa3, a dacToTa cpesa

YBEJIMYMUIIACh BO CTOJIBKO K€ pa3. Takum oOpa3oM, BBEJEHHE OTPHULATEIBHOM 00-
PaTHOM CBSI3U paCIIUPSET MOJOCY NMPONYCKAHUS YCUIUTENA. 3aMETUM, UTO IIUPUHA
II0JIOCHI ITPOITYCKAHUS YBEJIIMUUBAETCS BO CTOJIBKO XK€ pa3, BO CKOJIBKO pa3 yMEHb-
maetcs Ko3(pPUIMEeHT yCcuieHus B moJjioce mpomyckanus. [loatomy npousBeneHue
ko3¢ (dUlLIMEeHTa YCUIICHHS] Ha TTOJIOCY IPOITYCKaHMs OCTaeTCs HEU3MEHHBIM.

4. BuIBOaBI

1. Ycunutenem Ha3bIBalOT YCTPOWCTBO, MPEAHA3HAUYCHHOE MJIA YCHJICHHS
MOIITHOCTH JICKTPUYECKUX CUTHAJIOB.

2. Ycunutenu Ki1acCUDUIMPYIOT MO JWara3oHy YCHWIMBAeMbIX YacToOT,
(YHKIIMOHAIFHOMY Ha3HAUYCHHIO, XapaKTepy CUTHaA.

3. OCHOBHBIM KOJMYECTBEHHBIM TMapaMETPOM YCHIJIMTENS SIBISETCS €ro Ko-
sdppunment ycunenus (kodpdunueHTt mnepenaun). Paznuyaror kodhPuIMeHTH
yCHUIIeHHs HanpspKkeHus K, , Toka K, uii MOIHOCTH K .

4. V3-3a HaNmU4usl B yCUIIUTENE PEAKTUBHBIX 2JIEMEHTOB (MHIYKTUBHOCTEH U
€MKOCTEH), a TaKkKe 3aBUCUMOCTH MMapaMeTPOB aKTUBHBIX 3JIEMEHTOB OT YaCTOTHI
KO3 (PUIIMEHT nepejaur peasbHOro YCUIUTENs sBiseTcsl (PyHKIMEH YaCTOThI.

5. OGpaTHOM CBSI3bI0 HA3BIBAIOT MPOLECC MEepeayll CUTHAJIA U3 BBIXOJHON
1enu Bo BxoaHyto. Llenb, o0ecrneunBaroiyto 3Ty nepeaady, Ha3plBaloT LEMbI0 00-
paTtHoi cBsi3u. KOHTYp 0OpaTHOM CBSI3U COCTOUT U3 MPSIMOTO MYTH, 00pa3zyeMoro
AKTUBHBIM 3JIEMEHTOM, U 00paTHOTO MyTH, 00pa3yeMOoro HEenbio 0OpPaTHON CBS3H.

6. OtpunatenbHas 0OpaTHas CBsA3b CTAOMIM3UPYET padOoTy LENH, YMEHbIIA-
€T UCKAKEHMsI CUTHAJIAa, BhI3BAHHbBIE HETMHEWHOCTBHIO XapaKTEPUCTUK YCHIIUTEIIS.
[loBeimaercs cTaOUIBHOCTh KOA(PULMEHTAa YCWICHHS, pacllupsieTcsl Auana3oH
pabounx yactoT. Kpome Toro, ucnonb3oBanue OOC NpPUBOAUT K HU3MEHECHHIO
BXOJIHOTO U BBIXOJHOTO CONPOTUBIICHUIN YCUITUTES.
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