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IpeancsoBue

Hacrosiee yueOHO-MeTOnMueckoe MocoOue MpeicTaBisieT coboil cOOpHUK
3a7a4 1O Kypcy «@DuU3MYecKHe OCHOBBI JJIEKTPOTEXHUKHU», UYUTAEMOMY B
TeXHUYECKUX YHHBepcuTeTax u BY3ax.

[Ipennaraemoe  yueOHO-METOAMYECKOE TMOCOOME  TpeIHa3HA4YeHO  JIs
CTYIEHTOB M3y4YalolllNX OJJIEKTPOTEXHUKY M OCHOBBI 3JIEKTPOHUKH JIHEBHBIX,
BEUEPHUX U 3a04HBIX oTaefeHuil. Jlyisi oOneryeHus pelieHus 3ajady B Hadale
Ka)KJIOW TJIaBbl IaHBI KpaTKHE TEOPETUYECKHE CBEJCHUS W CBOJKA HEOOXOIMMBIX
dopmyn. Hanbonee moapoOHO U3II0KEH TOT MaTepHall, KOTOPbI MeHbIIIe OCBEIIeH
B JIUTeparype. XapaKTEPUCTUKU HEKOTOPBhIX MPUOOPOB JaHbl B MPUIOKEHUSX.
NznoxxeHHbI B MOCOOUM TEOPETUUECKUN MaTepuall COPOBOXKAAETCS TpUMepaMu
pacyeToB, CIOCOOCTBYIOIIUX JIyUllIeMy YCBOSHUIO Kypca.

B cBs3u ¢ BBIIEU3TI0KEHHBIM MOXHO 3aKIIOUUTh, YTO JaHHOE YydeOHO-
MeToMYecKoe Tocobue «DIEeKTPOHUKA B IIEKTPOTEXHUUYECKUX KOMIUIeKcax WU
cuctemMax B 3amadax. Yacte 3», Oasupyrolierocs Ha OCHOBaX TEOPUH C
MPEeruMYIIeCTBeHHBIM aKIEHTOM Ha Haubosee Ba)KHble MPUKIAJHbIE pa3liesbl,
OKa)KeTCsl TI0JIE3HBIM OOJIBIIMHCTBY KYPCOB 3JIEKTPOTEXHUYECKON MOATOTOBKHU.



OO0wue cBeaeHus

C menpio KOHTPOJISI YCBOSHMS y4deOHOro marepuajga B COOTBETCTBHUU C
y4eOHBIM TUTAHOM, CTYJEHTaM MpeJiaraeTcs BBIMOJHUTh pacueTHbBIC 3a/1aHUS.

HMcxonnbie naHHbIE K 3adadaM cBelleHbl B Tabmuubl. OHM pa3OWThl Ha
cTonb1bl, 0603HaueHHbIe cuMBosiamu A, B, C, u ctpoku nox Homepamu 0,1,2,...,9.
Jlnst BBIOOpAa MCXOIHBIX JaHHBIX HEOOXOJMMO OIPEeNeUTh HOMEpP CTPOKH,
COOTBETCTBYIOIIHMI HOMEPY 3a4eTHOW KHIKKH, TI0 CIeAYIOIeMYy TTpaBuily:

Homepom cTtpokm B ctonmbiie A sBisercss mochefHsiss nudpa Homepa
3a4eTHOW KHWKKH, B cToyiOne B — mpeamocnennsss nudpa, a B crondue C —
MJIQIIUHI pa3psi CyMMBI MTOCIIeHeH U mpeanocieaHeit uudp.

Hampumep, Homep Barmmreii 3auetHoit kamwkku: 123456.HoMepom cTpoku B
ctonbie A siBisercs 6, B crondue B — 5,8 cronbue C — 1 (5+6=11).

Howmepa ctpok B cronbmax s Bcex 3amad oauHakoBbl. [lepen TexkcTom
pellleHusl TepBOH 3a7auM HEoOXOAWMO TIPUBECTH pacdeT HOMEPOB CTPOK B
cronbiax 1o Homepy Bareit 3aueTHON KHWXKKH, a Tiepel] TEKCTOM peIleHUs
Ka)kI0l 3a/1a4M Y€TKO BBIITMCATH UCXOIHBIE TaHHBIE.



I[IpuvMeHeHne onepanHoOHHOrO yeuiaures (oy) Aas
BoinoiHeHHsI MaTeMAaTHYECKUX ONepauii

OrnepallMOHHBI YCHIIUTENb — 3TO IIUPOKOMOJOCHBIH ycuiuTenb (B TOM
YHCIe YCHIIHWTENb IOCTOSIHHOTO TOKa), UMWl OoJbimol  KoddduimeHt
YCUJIGHUS TI0 HANpsOKeHHIO, OOJNIbIIOe BXOJHOE M Malloe  BBIXOJTHOE
corportuBienusi. UneansHsii OY nMeeT GeCKOHEUHBINH KOA(PGUIMEHT YCUIICHUS,
OeckoHeYHOe BXOIHOE COINPOTHBICHHWE W HyleBoe BbixogHoe. Y OV nBa BXona
(vHBepTHPYIONIHIA 1 HEMHBEPTUPYIOLIHIA) 1 oanH Beixo[ (puc. 1).
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Pucynok 1 —OGo3HaueHre ONIEPAIIMOHHOTO YCHUITUTEIS U
HaMpsDKEHUH Ha ero BXOJaX M BBIXOJIE

PasHuna HanpsokeHUHd MeXJy WHBEPTUPYIOIIMM W HEWHBEPTHUPYIOLIUM
BXOJIaMH Ha3bIBaeTcs M depeHnuanbHbM Hanpsokenrnem U

u =u, -u. (1)
IIpn 5TOM BBIXOAHOW CUTHAI
U, =—-KU.. (2)

3nece K — xoadpdumment ycunenusst OV, a 3HaK MHUHYC YYUTHIBAeT, YTO
nudepeHnanbHBIN CUTHAIT OTCUMTHIBAETCS OT HHBEPTHUPYIOIIETO BXOIA.
Brixonnoe wnanpspkenune U HE MOXeT OBITb OoJiblle HaNpPsSHKSHUS

BBIX

mutanus U . Ecim OV npeansHslil, a pexxuM pabots! muHelHbIH To K—0 1 u3 (2)
ClIeZlyeT, 4TO

U =u. . 3)



BxonHbie curHanbsl 0OOBIYHO MOAAIOTCS HA OJUH W3 BXOJIOB, & BTOPOM BXOJT
3azemisiercs. [Ipu stom OV moutu Bcerja oxBaThIBaeTCs IENbIO OTPULATEIBHON
00paTHOM CBS3H.

CymMHupoBaHHe NPH MoJa4e CHTHAJIOB HAa HHBEPTHPYIOIIHHA BX0/ NpH
3a3eMJIEHHOM HeHHBEPTHpYIOIeM BXxoje (MHBepTHPYIOIIAs cXxeMa)

[IycTh Ha WHBEPTHPYIOIIMA BXOJ TIOJAHO N  CHTHAJIOB  4Yepes
COOTBETCTBYIOIINE pe3ucTtopel R ,...,R. (pucyHok 2). CHauana OymeM cuUMTaTh,

uro OV wupaeaneublid. O1o 3Ha4uT, uto U =0. Tak xak BXOJHOE CONPOTUBIEHHE

RBX = 00, TO BXOJIHOM TOK OIICPallMOHHOI'O YCHIIUTECIIA

U
|BX =2 =0. (4)
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Pucynox 2 —Cxema cyMMHpOBaHUS MPHU MOJa9€ CUTHAIOB
Ha UHBEPTHUPYIOIIUN BXO/T

CnenosarenbHO, BXOAHBbIE TOKM  ONEPALMOHHOTO  YCWIMTENS IO
WHBEPTUPYIOIIEMY U HEUHBEPTUPYIOIIEMY BXxoJaM paBHbl Hymto. OTcrona
II0JIy4aeM, 4To MaJleHue HalpshKeHus Ha conporusieHny R paBro nymo u U, =0.
Cornacro (3) U, =0. Do mo3BossieT paccUnuTaTh TOKH, MPOTEKAIOIINE B CXeMe

(pucyHOK 2).
Jlnst BepxHelt yacTu cxeMbl 14 3akoH Kupxroda

n
izlli-i-loczlsx.nzo' (5)



IIpn sTom
| ==, (6)
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[TonctaBum (6) u (7) B (5). [Tomyunm

niy. U
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OTKYya
Uy, =-3 U 9) (
BBIX Ile ic

N3 (9) crnenyer, 4ro mpH ToOJaue CUTHAJIOB HAa WHBEPTUPYIOIIUN BXOI
BXOJIHBIE CHUTHAJIBI CyMMHPYIOTCs ¢ MaciTabHbIME ko3¢ ¢uumentamu (R /R).

Ecnu onepalvoHHbIN yCUInTeb HeuaeanbHbli, To ecth U # 0, To Hy*XHO

Y4€CTh, 4TO

U -U =U =-—mx (10)

3 Ui _ BBIX
=9 o K_, (11)
R R
a BMecto (7)
UBLIX + U;Ix
|, =———. (12)
R,

B cuity ManocTy BXOJHBIX TOKOB pealibHBIX OMEPalMOHHBIX ycunuTenen (o
CPaBHEHMIO C TOKaMH, TEKYLLIMMU Yepe3 PE3UCTOPHI Rl,...,Rn u nio e OOC) mo-

=1, =0. Torna ypaBuenue (5) coxpansercs.

IIPEKHEMY MOXXHO CYMTaTh |

BX..H

[ToxcraBus B Hero (3.11)u (3.12),monyuum
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U, =—§[Rﬂcuj : 1 . (13)
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Bripaxxenue (13),ectecTBeHHo, nepexoaut B (9) npu K—oo.

CymMupoBaHue NPH MoJa4e CHTHAJOB HA HEHHBEPTHPYIOLIHI BXOX MPH
3a3eMJIEHHOM HHBEePTHPYIOIEeM BXxo/Je (HeHHBepTHPYIOIIas cXxeMa)

[Iycte Ha HeEUMHBEPTUPYIOIIMKA BXOJ MOJAHO M CHUTHAJIOB 4Yepe3
COOTBETCTBYIOIIME pe3uctopsl R ,...,R . (puc. 3).
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Pucynox 3 —Cxema cyMMUpOBaHHMS [IPH M01aue
CUTHAJIOB Ha HEMHBEPTUPYIOLIUH BXOJT

Kak u B mpenpimymem maparpade, cHadana Oyaem cuutarh, 4yto OV
uaeaneHelid, To ectb U, =U_ . [Ina pacuera U, ydrem, 4yTo BXxonHOU Tok OV mo

HEMHBEPTHUPYIOLIEMY BXOY paBeH HYIIO, TO €CTh
m
> | = 0, (14)
=1
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U.
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=1 R =1
W3 pasenctsa | . = =1 cienyer, uro
u,=U,, -~ 16
R+R,
[ToncraBuB (16)B (154a) ¢ yueTom paBeHCTBa HaNpPsHKEHUH Ha BXOJAX
YCHIIATEJIS, TTOTYIHM
R |i=2\ R
U BbIX = (1+ ; j - (17)
R m 1
j=1""
s veuaeansHoro OY cienyeT yd4ecTh pa3HOCTh MOTEHIIUATIOB MEXIY
Bxogamu (1), (2).Torma BMecto (16)B (15a) Hy)XHO TOACTABUTH
U =u_ — R Y (3.18)
R+R., K
Otcrona
(19)

_ Roc j
U = (1+ )
BbIX R
(-g 1J
J =

CymMMupoBaHue npH nojgaye CHrHajaoB Ha 06a Bxoaa OY

IIycte Ha wuHBepTupyrowmii Bxoxg OVY mnogaHo N curHaios, a Ha
HeMHBEpPTHpYOmuil Bxon — M curHanoB (pucyHok 4). Torma pe3ynbTar
CYMMUPOBaHUSI MOXHO MOJYYUTh, BOCIIOJIH30BABIIUCH TPUHIUIIOM CYIEPITO3UIIH
u dopmymnamu (9) u (17) ana uneansroro OY u dopmynamu (13) u (19) ans
HeuseanbHoro OVY. Tonyuum
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Pucynok 4 —Cxema cyMMHpOBaHUsI PU MOJa4e CUTHAJIOB
Ha 00a BX0/Ia ONEPAlMOHHOTO YCHIIATENS

B stux dopmynax B pomu comportuBieHHs R Ha pucyHke 3 BBICTYNAIOT
napajuleJbHO COeIMHEHHBIE pe3ucTopsl R ,...,R,.

[lpn pemeHMM KOHKPETHBIX 33/lad BMECTO TIPHUMEHEHUS] T'POMO3IKHX
dopmyn (20), (21) ymo6HO mocnemoBatensHo Bbumcnsts U, U, u U,

UCIIONB3YS TIePBbIN 1 BTOpOH 3akoHbl Kupxroda.



Pazbepem 310 Ha KOHKpeTHOM IpuMepe (pUcyHOK 5) miist uneansHoro OV.
ITycts Ha MHBepTHpYIOIIMKA BXoX mojansl curHanel U, =3 B; U, =-1 B

yepe3 pesuctopsl R =0,5 kOM n R, =3 xOM. Ha HemHBepTHUpyrOIINN BXOX
nofansl curHanel U; =4 B u U, = -2 B uepes pezuctopsl R;, =1 kOm u R, =2
kOM. Omnpenenuts U, ecan R, =5 kOwm.
R,
Uio——1— R,
h— +— 1—

IOC

R 2 UBLIX
U,o——1+— > O

R4
U4O_E_

I, —»

Pucynok 5 —Cxema cymMupoBaHus

UtoObl omnpenenuTh HanpsbkeHus Ha Bxogax OV, peleHue 3amadd yao0HO
HAaYHWHATh C PACCMOTPEHUS HIKHEH YacTH CXeMbI, TO €CTh CUTHAJIOB, MIOJIaHHBIX Ha

HEWHBEPTUPYIOIINHI BXO!

l;+1,=1,,=0 (22)
158071

Ys=Uy ([ Ba=lu g, (23)

R R,

Otcrona

Us Uy

_R R
U, = 1 1 (24)

[

Ry R,

IToncraBuB 4ncieHHbIE 3Ha4YeHus, noayuum: U, =2 B.
Tenepb paccMOTPUM BEPXHIOIO YaCTh CXEMbI, YUUThIBAsI, YTO



U =U =2B, (25)

+l,+1,.=1,,=0, (26)

UZ_UI/I +UBLIX _UI/I _O. (27)

Otcrona

UBLIX :_(Ul_UI/I +U2_UI/IJ+UI/I (28)
R

u, =-§3°2+7172),5- 33,
05 3

3amaua 1. Onpenenuts R,. B cxeme, u300pakeHHON Ha pUCYHKe 3.5, eciiu
U,=2B;U,=-1B;U;=4B;U,=8B; R =3 kOm; R, =6 kOw™m; R, =1 kOwm;
R,=3x0Om; U, =13B.

Pemenne. Halinem HampspkeHMe Ha BXOAAaX YCWIIMTENS, CUWTas, YTO
U, =U, . [ng 5T0ro cHavanga pacCMOTPUM HUXKHIOKO YaCThb CXEMBI. Y UUATHIBAsA, YTO

BxoAHOU ToK OV paBeH HyJII0, UMeeM

4,8
UH-%—%=39-5B
T4+ = 4

1 3

PaccMoTpenne  BepxHel  dYacTH  CXEMBl  TPOBOJIUTCS  aHAJIIOTUYHO
npenpiayinei 3agave. M3 dopmysel (27) momydnm

Yo = —_ 1375 _ 40w

Roc__ — T -1 —
Ul_UI/I+U2 UI/I 2 5+ 1-5
R, R, 3 6

Otset: R, =4 kOwm.



3amaua 2. Onpegenutb Uy B cxeMe, W300pakeHHOW Ha PUCYHKe 6, ecim
U,=1B;U,=2B; U,=-2 B; R=1kx0m;, R =2 kOm; R, =1 xOm; R=2

kOmMm; R, =4 xOwm.

Pemenue. Bxonueie Toku OV pasHbl Hyto. [TosToMy Ha pesucrope R, Het
nanenus HamnpsbkeHus U U, =U,. B cuiny skBUNOTEeHIMAIBHOCTH BX0noB OY

U, =U, =-2 B. PaccMOTpUM BEPXHIOIO YaCTh CXEMBI.

R
Uio— F— R..
n— —

UBBIX

4_Ioc
R»> R
U O—:l—B—:l——d) >

L—» [—>

Rs3
Uso—]

Pucynok 6 —Cxema cymmMupoBaHUs

[TonctaBuB 310 ypaBHeHue (29), moaydrm

U1_¢B +U2_¢B - ¢B _UI/I

R R, R
HNJiIn
o, = T i 1 =05B
Ty T+ =
R R R

Teneps u3 ypaBuenwus (30) MoxxHo onpenenutb Uy y

(29)

(30)

(31)



Ortser: U

3amaua 3. OmnpenenuThb

BBIX

-7 B.

BBIX -

R()C

HcxonHble TaHHbBIC TIpeICcTaBIeHbI B Ta0mie 1.

B cXeMme, Hu300pakeHHON

Ha pHUCyHKe O.

Tabmmma 1

CumBon A C

cToJIOIa B

Homep | U;,B | U,,B| U,;,B | R ,kOm |R,,xOm | R;,xOm | R xOMm U B

CTPOKH
0 1 2,7 4.7 0,9 5 0,9 0,9 8
1 11 2,8 4,8 0,8 5,2 0,8 0,8 7
2 1,2 2,9 4,9 1 51 1 1 9
3 1,3 3 5 1,1 4.8 1,1 1,1 8
4 0,9 3,1 51 1,2 4,9 1,2 1,2 7
5 0,8 3,2 5,2 1 51 1 1 9
6 1 3,3 53 0,9 5 0,9 0,9 8
7 11 3 5 0,8 52 0,8 0,8 7
8 1,2 2,7 4.7 1,1 4,9 11 1,1 9
9 0,9 3,3 5,3 1,2 4,8 1,2 1,2 8
3amaua 4. Omnpegenuts U B cxeMe, M300paKeHHOW Ha pHUCYHKe O.

BBIX

HcxonHble TaHHBIC TTPEICTABICHBI B TA0IHIIE 2.

Tabnmma 2
CumBon A B C
cToJIona
Homep u,B |U,,B|U,,B R, R, R.. U, B R, Rs.
CTPORH KOM KOM KOM KOM KOM
0 1,3 2,8 572 1 1 1 2,2 54 2,4
1 1,2 2,9 54 1,1 1,1 1,1 2,4 5,8 2,6
2 1,1 3 5,6 1,2 1,2 1,2 2,6 4,8 2,8
3 1 3,1 5,8 0,9 0,9 0,9 1,8 5 2,2
4 0,9 3,2 4,8 0,8 0,8 0,8 2 5,2 2
5 0,8 3,3 5 1 1 1 2,2 5,6 2,4
6 1,3 2,8 5,2 1,1 1,1 1,1 2,4 4,6 2,6
7 1,2 2,9 54 1,2 1,2 1,2 2,6 5 2,8
8 1,1 3 5,6 0,9 0,9 0,9 2 52 2,2
9 1 3,1 5,8 0,8 0,8 0,8 1,8 54 2




3agaya 5. Ompenenute R B cxeme, HM300pa)keHHOW Ha pPHCYHKE O.

Hcxoauble maHHbIe MpeICTaBICHBI B TAOIHIIE 3.

Tabnuma 3
CuMBoOI A B C
CTOJIOII
a
Homep | Uy, | Up | Ug | Ry | Ros | Rge | Rys U B Ui
CTpOKH B B B kOM KOM | kOwm kOM , B
0 0 2,2 1 1,2 1,2 1,2 1,2 -1 -4,6
1 1 2,4 1,1 1,4 1,4 1,4 1,4 -1,2 -4,2
2 0 2,6 1,2 1,6 1,6 1,6 1,6 -1,4 -3,8
3 1 1,8 0,9 1 1 1 1 -1,6 -4
4 0 2 0,8 0,8 0,8 0,8 0,8 -0,8 -4,5
5 1 2,2 1 1,2 1,2 1,2 1,2 -1 -4,6
6 0 2,4 11 1,4 1,4 1,4 1,4 -1,2 -4,2
7 1 2,6 1,2 1,6 1,6 1,6 1,6 -1,4 -3,8
8 0 2 0,9 1 1 1 1 -1,6 -4
9 1 1,8 0,8 0,8 0,8 0,8 0,8 -0,8 -4,5

3agaya 6. Ompenemurs R, B cxeme, u300pakeHHON
HcxonHble TaHHBIE TTPEICTaBICHBI B Ta0uile 4.

R
e R R
R, — Fr——1
U.o— 1+
R
Uso——F— —O D
R4
Uo—__1—¢
Rs
Uso—__1+H—

Pucynok 7 —Cxema cymMMupoBaHus

Ha pHUCYHKe /.

UBbIX
O

Tab6auma 4



CuMBoOI A B C

cToJdma

Homep U. B Uz’ Us’ U4’ Us’ R1 Rz Ra I:24’ Rs R=R,,

CTPOKH v B B B B kKOM | kOM | kOm | kOMm | kOm | KOM
0 1,3 2,8 53 2,3 -1,8 2 5,3 1,8 0,8 450 0,8
1 1,2 2,9 5,2 2,2 -1,9 2,1 5,2 1,9 0,9 500 0,9
2 1,1 3 51 2,1 -2 2,2 51 2 1 550 1
3 1 3,1 5 2 -2,1 2,3 5 2,1 1,1 600 1,1
4 0,9 3,2 4,9 1,9 -2,2 1,9 4.9 2,2 1,2 650 1,2
5 0,8 3,3 4,8 1,8 -2,3 1,8 4.8 2,8 1,3 450 1,3
6 1,3 2,8 4,7 2,3 -1,8 2 4.7 1,8 0,8 500 0,8
7 1,2 2,9 5,3 2,2 -1,9 2,1 5 1,9 0,0 550 0,9
8 11 3 5,2 2,1 -2 2,2 53 2 1 600 1
9 1 3,1 51 2 -2,1 2,3 5,2 2,1 1,1 650 1,1

3agaya /. Ompenemuts R

B CXeMe, H300pakeHHOM

HcxonHble TaHHBIC TTPEICTABICHBI B TA0IHIIE 5.

Ha pHUCyHKe 8.

R,
U o——7]
1 R R
R ’—: | I |
2
UL,o——1+—
1{3 UBLIX
Uso——1— O > ©
R4
uo——1—¢
Rs
Uso— 1—
Pucynox 8 —Cxema cyMMupoBaHUs
Tabnuma 5
CumBoNI
cTOJIOIa A B C
HOMep U 'B U2’ US’ U4’ U5’ RS’ RZ’ Rl’ R4’ FQS’ UBBIX
CTpOKH ! B B B B KOM | kOM | kOM | kOM | kOM | ,B
0 0,7 4.3 0,7 -2,3 -0,7 1,7 4.y 138 1,3 1,3 -3,3
1 1 4.2 1 -1,7 -1 2,3 4.8 1,2 1,2 1,2 -2,7
2 0,8 4.1 0,8 -2,2 -0,9 1,8 4.9 11 1,1 1,1 -3,2
3 1,1 4 1,1 -1,8 -1,1 2,2 5 1 1 1 -2,8
4 0,9 3,9 0,9 -2,1 -0,9 1,9 51 1.8 1,8 1,3 -3,1
5 1,2 3,8 1,2 -1,9 1,2 2,1 52 1,2 1,2 1,2 -2,9
6 0,7 3,7 0,7 -2 -0,7 2,2 53 1,1 1,1 1,1 -3
7 1,3 4.3 1,3 -2,3 -1,3 1,7 4.y 1 1 1 -3,3
8 0,8 4,2 0,8 -1,7 -0,8 2,3 4.8 1.8 1,8 1,3 -2,7
9 1 4.1 1 -2,2 -1 2 4.9 1,2 1,2 12 -3,2




3agaua 8. Ompenenute R, B cxeme, u3o0pakeHHOH Ha pucysHke 9.
HcxomHble TaHHBIE TIpe/ICTaBlIeHbI B Tabwuie 6.

R 1 R 0C
Uio——] L]
R2 UBbIX
U 0—— CS > ©
R
Uo—1—
Pucynox 9 —Cxema cyMMupoBaHUs
Tabnuua 6
CumBo A C
cTosona B
Howmep
. U, B U, B R, xOm | R,xOm | R;,xOm | U,,B | U ,B
0 1,7 -1,7 3,1 3,1 3,1 5,1 -5,1
1 1,8 -1,8 3 3 3 S -5
2 1,9 -1,9 2,9 2,9 2,9 4,9 -4,9
3 2 -2 2,8 2,8 2,8 4,8 -4.8
4 2,1 -2,1 2,7 2,7 2,7 4,7 -4,7
5 2,2 -2,2 2,6 2,6 2,6 4,6 -4,6
6 2,3 -2,3 2,5 2,5 2,5 4,5 -4.5
7 2,2 -2,2 2,4 2,4 2,4 4,4 4,4
8 2,1 -2,1 2,3 2,3 2,3 4,3 -4,3
9 2 -2 2,2 2,2 2,2 4,2 -4,2

HNHTerpupoBaHue CHrHAJIOB € IOMOUIbIO ONEePAIHOHHBIX
yCUJIUTeJIeH

[IpocTeiiiiasi cxema  HWHTerpaTopa Ha  OINEPAMOHHOM  YCHIIATENE
npeacraBieHa Ha pucyHke 10. B uenu orpunartenbHoil oOpaTHOM CBSI3U CTOUT
MHTETPUPYIOIINHI 3JIEMEHT — €MKOCTb.



<_I oc
5O >
O
U BX [_> \ UBBIX

Pucynok 10 —Cxema nHTErparopa Ha OneparioHHOM YCUIUTENe

[Tpu pemennu 3amay, Oyaem mojaraTh, 9TO BXOAHBIMU Tokamu OY MOXKHO
npenebpeub, a audQepeHMANbHOE BXOJHOE HAIpPsDKEHHWE OMpeensercs

dopmynoit (10). Torna ocHOBHBIE ypaBHEHHS MOYKHO 3aIiicaTh B BUJIE

I+IOC_IBX.I/IH_O’
Ioc:CdUC’
dt
UBX_(_UBLIX)
| = K
R )
U

U, =U,, -U,=U,, + o
K

BBIX u BBIX

IToacraBuB B ypaBHenwue (33) Beipaskenus (32), (34)u (35), monyunm

du U KU

BbIX BbIX BbIX -

d (K+1(RC) (K+1)(RC)

WJIA, TIOCJIC UHTCTPHUPOBAHUSA

K K
u =—-——— U d-+——-—— [U_ dt.
BBIX (K +1)(RC)C.)[ BX (K +1)(RC)6[ BBIX

132

(33)

(34)

(35)

(36)



3nech t, — BpeMsi mHTerpupoBaHus. Bripaxenune (36) cnpaBeninBo, eciu B

MoMeHT t=0 koHzeHcaTop pa3psbkeH. Ecnu KoHIeHcatop B HadajdbHBIA MOMEHT
3apsDKeH, TO K BbIpakeHUro (36) Hy)XKHO J00aBUTh Ha4yallbHOE HAIpPsHKEHUE
KOHJIeHcaTopa.

[lepBoe cnaraemoe B mpaBoii yactu (36) maeT pe3ynbTaT WHTETPUPOBAHUS
BXOJTHOTO CHUTHaja, a BTOpOe — OIIMOKY, CBSI3aHHYIO C TeM, YTO KO3(HUIHEeHT
YCHUIIGHHUSI pealibHOTO OTePaIlOHHOTO YCuinTens He OeckoHneueH. Ecnu ycunurensb
— uzeanbHblid, To K—oo 1 BTOpOE cliaraeMmoe ncyesaer:

Uy == [U,dt. (37)

Ecnu BXOJHO!M cWrHaN He 3aBUCHT OT BpeMeHH, To ypaBHeHHe (36) MOXHO
PELINTh AHATUTUYECKHU:

U,.="KU,|1-exp -

BBIX

RC(1+K) (38)

Ecnu BpeMst nnTerpupoBanus t, Muoro menpme 7= RC(1+K),a K >>1,10
C XOpOIIIeil TOUHOCTBIO

Ut

U, =-—%(1-g), 39
(L) (39)
rac
c= AU BBIX — t (40)
U 2RC[K

BBIX

— OTHOcWTeNbHas omuOka uHTerpupoBanus. Ouenkoit (40) mist ommoOKu
MHTETPHPOBAHHS MOKHO TMOJB30BaThCA M TP MHTerpupoBanuu dymkmuit U (t),
3aBUCAIIUX OT BPEMEHHU.

Kpome ommbku, cBA3aHHONW ¢ KOHEYHOCTHIO KoahdumumenTa ycunenus OV,
NP WHTETPUPOBAHWH BO3HUKAIOT OIIMOKH, CBSI3aHHBIE C HAMYUEM BXOJHBIX
TOKOB YCHUJIUTEJS W C HampspKeHWeM cMmelreHus. [lorpemHocTs u3-3a BXOIHBIX
TOKOB MOHO JUKBUAWPOBATH, €CIM YPaBHATH COINPOTHBIICHHWS Ha BXOJaX
ycunurtens, T. €. B cxeMe pucyHka 10 mpunate R=R. OgHako u3-3a pa3HOCTH

BXOIHBIX TOKOB Al — BO3HHKaeT MOTPENIHOCTh, KOTOPYIO MOXHO OLEHUTH IO
dbopmyie

AU, =+ 80 B, (41)



[TorpemHocTh, CBs3aHHAs C HaMpsKEHUEM CMEIEHUs, OICHWUBAETCS I10
dbopmyiie

AU, =£ 5, (42)

N3 popmyn (40)-(42)BuaH0, YTO MOTPEIIHOCTh HHTEIPUPOBAHUS PACTET C
yBeJIMUYEHHEM BPEMEHN MHTETPUPOBAHHSI.

A UBBIX

+
Ul’ll_——

cM

HU;

Pucynok 11 —Ilepenarounast XxapakTeprucTUKa ONEPAI[IOHHOTO YCUIIUTENS

JnuTenbHOe MHTErpUPOBAHKE HEBO3MOXHO €Ille M MOTOMY, YTO BBIXOJHOE
HarpspDKeHUEe  OMEepalMOHHOTO  YCWIIMTENs  OrpaHudyeHo. OTO BUAHO U3
xapaktepuctuku OV, nzobpaxenHoil Ha pucynke 11. Ecnu BXomgHOU curHan He
MEHSeT 3HaK, TO B HEKOTOPbIi MOMEHT BpeMeHH t U, JOCTUTHET CBOEro

u.max BBIX
IPAHUYHOrO 3HAYEHUS U MHTETPUPOBAHUE NpeKpaTUTcs. J[omycTUM, 4TO Ha BXOJ
YCWINTENsI TMOAAH IOCTOSHHBIM BO BpeMeHM BxonHo curHan U . Cuwuras

yeunutels uaeanbHsiM (¢=0), U npeHeOperas MajibiM HalpsDKEHHEM CMENIEHUs
U_,, monydum u3 popmysl (42)

cMm !



3amaua 9. Onpenenuts ¢ymxmmo U, (t), ecnim wa Bxom wmHTerparopa
(pucynok 10) momaercs curnan U, (t)=Ugsin(ot). R=R =10 xkOM, C=1 Mx®,
U, =1,5B, ®=300 1£. B HauanbHBII MOMEHT KOHIEHCATOP pa3psKeH. Y CUIIUTENh
CUUTATh U/ICATLHBIM.

Pemenune. CornacHo dopmyie (37),

()= _ 1 tjU oSin(mt)dt = Yo (coswt —1).
(RC), (wRC)

HO,Z[CTaBJ'[ﬂﬂ YUCJICHHBIC 3HAYCHUA, HOJ'[y‘{PIM:
U, (t)= 05coq30a)-1] B.

Bpewmsi t ciieyer BbIpa3uTh B ceKyHIax.
3amaua 10. M3006pa3uth rpaduyecku pe3ylbTaT HWHTEIPUPOBAHUS Ha
uneanbHoM uHTerparope (pucynok 10), ecmm R=R =20 kOwm, C=1 Mx®, a

BXOJHON CHTHaJl MOXHO TIpeACTaBUTh B BHUae rpaduka (pucyHok 12).
MaxkcumanbsHOe BbixoaHoe Hanpsbkenue OY pasHo + 10B.

U..B

A

001 03 05 0.7 tc
oM

Pucynok 12 —HampsikeHue Ha BX0Jie HHTErparopa

Pemenne. IlpencraBum mepBbIif OTPE30K JIOMaHOW JWHUKA PUCYHOK 12
aHaimutrdecku: U, =2-kt, rme k=20 B/c, Bpems t BblpakeHO B CeKyHIax.

Hampsokenne Ha Bbixoge OV mpu t <0,2 ¢ MOXHO ONpPENENHUTH COIIACHO
dopmyie (37),roe U BEIpakeHO B BOJBTAX, a { B CeKyHIax:

_ o1t U
U, (t) = @g(z-kt)dt_@ 2t - |

[Toctosinnas Bpemenn RC=20 kOm-1 Mx®=0,02c¢. Takum o6pazom QpyHKIUS
U__(t) npencrasnsier coboii mapaGormy



UBHX(t)=1O((5t2 —tj B.

Ota napabona gocTuraeT MUHUManbHoro 3Hadenus U =-5 B npu t=0,1

X

c. PaccmarpuwBas mocienoBaTeNbHO CICAYIONIME YYAaCTKA JIOMAaHOW JIMHHUH
pucyHka 12, MOXXHO yOeIWTBCs, YTO pe3yJbTaT WHTETPUPOBAHUS MOXET OBIThH
MpeJICTaBIIeH B BUJE Tpaduka, n300pakeHHOTo Ha pucyHke 13.

UBBIX,B
A
0 0.2 0.4 0.6 tc
_5 L

Pucynox 13 —Hanpspkenue Ha BBIXOJe HHTETpaTopa

3amaua 11. UM300pazuth rpaduueckun pe3yibTaT HWHTETPUPOBAHUS Ha
uaeansHoM uHTerparope (pucynok 10). BxogHol cHrHam MOXHO TpeICTaBUTh B
Buje rpaduka (pucynok 14). MakcuMainbHOe BbIxoqHO€e HanpspkeHre OY paBHO +
10B. Mcxoanble qaHHBIC MpeACTaBICHBI B TAOIHIE 7.

Usx,B

0 04 08 12 1,6 2 1c

Pucynok 14 —Hanpsoxenue Ha BXozie HHTErpaTopa



Tabmuma 7

CuMBoI cTOI0IIA A B
Howmep cTpoku R=R xOm C, Mx®

0 75 1
1 65 11
2 55 1,2
3 85 1,3
4 70 1,4
5 60 1
6 50 1,1
7 55 1,2
8 65 1,3
9 75 1,4

3amaua 12. M300pazuth rpaduuecku pe3yibTaT HWHTETPUPOBAHUS Ha
uneansHoM wmHTerpatope (pucynok 10), ecmu R=R, =100 kOm, C=1 mMx®, a

BXOJHOM CHIHall MOXHO TpeACTaBUTh B Buae rpaduka (pucyHok 15).
MakcumainbHoe BeixogHoe Harnpsbkenne OY paBHo + 11 B. Onpenenuts pe3yibrar
unterpupoBanus npu t=0,5¢c; 1c; 1,5¢; 2 ¢; 2,5¢; 3 c. JlanHble npeacraBieHbl B
tabmnuiie 7.

Ux,B
A
0 1 2 3 -
t,c
MM

Pucynok 15 —Hanpsbxenue Ha BXoJzie HHTErparopa

VYkazanue. MoXHO yNpOCTUTH pelleHne, €CIi y4ecTb, YTO ONpeeeHHbIH
WHTErpall YMUCIEHHO paBeH MIIOIIaA1 MO KPUBOM.

3amaua 13. U306pasuts rpadux U, (t) Ha urTerpatope (prucyrox 10) mpu
BXOJHBIX HANPSKEHUSX, 33IaHHBIX JUarpaMmMaMi Ha pucyHke 16 m Ha pucyHKax
17 a n 6. Eciu 3amansl mapametrpsl R=R, C M MakcuMalbHOE BBIXOIHOE

OVY. OmnepalmoHHBIN YCWIHTENh CYUTATh WICAUIHHBIM.

BBIX |

Hanpshkenne |U
HcxonHbple TaHHbBIC TIpEICTaBICHBI B Tabmile 8.
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a
Pucynok 16 —Hamnpshxenue Ha BxoJie HHTErparopa

U..B
A
0,125 F-————-
O 15 23 r¢
0.1
a
UBX’BA
5 ________ I
0 10 11 21 22 -
0.5 £, MC
0

Pucynoxk 3.17a, 6 — HanpspkeHue Ha BXOJIe HHTErpaTopa



Tabnumna 8

CuMBoOI cTOI0I11IA A B C
Howmep ctpoku R=R xOm C, Mx® U,..|.B
0 250 2 12
1 150 1,9 13
2 100 1,8 11
3 175 1,7 12
4 300 1,6 13
5 325 15 11
6 225 1,4 12
7 275 1,3 13
8 125 1,2 11
9 175 11 12

3amaua 14. Onpenenuts BbixomHoe Hampsokenme U, (t) mumeamsHOrO
WHTEeTpaTopa, BKJIIOYEHHOTo Mo cxeMme pucyHka 3.18 Bxognble HampspkeHUs
3agaHbl quarpamMMamu pucyHku 19 m 20. R =200 kOwMm; R, =100 xOwm; C=0,82

MK®. MakcumanbHoe BbIxogHOe Hampspkenus OY pasuo |U |=12,5 B.

UBBIX (O) = 0 b

BBIX

R, |C|
UO_: | |
1 [—P «—].
1
Ro>
o— 1 > o)
U2 I UBBTX
2

Pucynok 18 —Cxema BKJIIOUEHHUS UHTETpaTOpa

U,Us,B
U,
0,1
0 20 40 60
t,c
-0,05 |-~ 7

Pucynox 19 —Hanpspkenue Ha BXojax reHeparopa



U,U2,B

Ui
0.5

0 2T 13 5] |6 tc
-0,5|===~ Us

Pucynox 20 —Hanpspkenue Ha BXojax reHeparopa

Pemenne. Kak cnemyer w3 pucynka 17 | +l,=-1, wm
u,-u u,-u, _ du
=+ L= —-C—=2%  (CrnenoBaTelbHO, JIJIs UI€aTbHOrO ONEePallMOHHOTO
R R, dt
1 t 1 U
yeumutens U, = ——— [U,dt -—— [U.dt.
(RC), (RC),

JlanpHeliiiee pelieHWe CBOAWTCS K HHTETPUPOBAHUIO  MPOCTEHIINX
byHKIMH, n300pakeHHBIX Ha pucyHkax 19u 20.

3amaua 15. OnpenenuTh HampsHKeHUE Ha BBIXOJE MIEaTbHOrO WHTErparopa
U, (t) (pucynok 21). U, m3MeHsieTCsl B COOTBETCTBHU C TpauKkoM (pHCYHOK 22).

U_ (0)=0. Ucxonusie nauuble npeacTaBieHs! B Tabmuie 9.

R, C

g |
U?—&——CBT o)

UBLIX

Pucynok 21 —Cxema unTerpaTopa

U,.B
5,11-

I 2 3 4 S5itc

Pucynok 22 —HamnpsixkeHue Ha BX0Jie HHTErparopa



Tabmuma 9

CumBon

cTOJIOIa A B C

Howme =

CTpOKE R-LK()MR2 ' R3’ KOMm Ul’ B C’ MKD |U BBIX |’ B
0 500 250 6 1 11
1 470 235 5 0,99 12
2 450 275 59 0,98 11
3 420 210 51 0,97 12
4 400 200 5,8 0,96 11
5 520 260 52 0,95 12
6 550 275 57 0,94 11
7 570 285 53 0,93 12
8 600 300 5,6 0,92 11
9 620 310 54 0,91 12

3amaua 16. IlocTpoutsh nmarpammbl Hanpsokenms U, (t) mmeamsHOro
uHTerparopa (pucyHok 23 a), Ha BXOJ KOTOPOrO IOJAETCS TOCTOSIHHOE
HanpsbkeHue U, =5 B. Kimtou S kommyTtupyetes ¢ yactoroit 100 nepexmntouenuii
B cexynmy. Juarpammsr U, (t) moctpouts s yEKImil koMMyTanuu Kmoda S,
COOTBETCTBYIOIUX PUCYHKY 230 u pucyHky 23B. U (O) =0. HcxonHble NaHHbIE

npeacTtaBiieHsl B Tadauie 10.

R

3

R>

R3

5 10 15 20

o

t,MC




5 10 15 20 faic

6
Pucynok 23 —Cxema unTerparopa v (PyHKIIMM KOMMYTaIUX KIFO4a

Ta6muma 10

CumBon A B C

cToJIona

g;lgzi R =R, xOm | R, =R, xOm C, Mmx®
0 300 6 0,5
1 275 5,9 0,4
2 250 5,8 0,3
3 225 57 0,2
4 200 5,6 0,1
5 175 55 0,5
6 150 5,4 0,4
7 125 5,3 0,3
8 100 52 0,2
9 75 51 0,1

3amaua 17. Ha 3atBop Tpan3uctopa VT (cMm. pucyHok 24) mopmaercs
UMITyJIbCHOE ympasistoniee Hanpsbkenne U(t). Benmnmuwna UO MpeBbINIAeT

noporoBoe HampsbkeHue TpaH3uctopa VT. TlocTpouTs auarpamMmel UBHX(t)

ujeanbHOro uHTerparopa, eciu U(t) usmensercs coriacHo pucyHky 24 6 u 24 e.
[TapameTpsl s1nemMeHTOB cxeMmbl uHTerparopa: R = 200 xkOm; R,=R, =R, =100
kOmMm; C=0,2 mx®; U, =1 B. CompoTuBIeHHEM TpaH3UCTOpa B OTKPBHITOM

COCTOSIHMM TIpeHeOpeYhb, B 3aKPBITOM COCTOSHUU COIPOTHBIIEHHE TPaH3UCTOPA
CYUTATH OECKOHEYHO OOJIBIIUM.

BX—I/I
R +R

Vkazanue. Hanpspbkenue Ha Bxoaax uaeaibHoro OY pasnHo U

IIPY IIOCTOSHHOM U He 3aBUCUT OT BPEMEHH.
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Pucynok 24 —Cxema nHTErparopa v IuarpaMmMbl YIIPaBJISIONIEro HAMPSKSHUS



OanoBxonoBbiii Tpurrep lHImurra

OpnnoBxonoBeii Tpurrep llIMutra siBnsieTcs HeNMHEHHBIM 3yieMeHTOM. Ero
MIpOCTeHIIMe cXeMbl N300paKeHbl Ha PUCYHKe 25 a M 6, a COOTBETCTBYIOIINE UM
CTaTUYECKHe XapaKTePUCTUKN Ha pUCyHKe 261 27.

@, '. |
U. O
i UBHX
R, R, T
|  —  —
| L L
| 1
[ | I
—O0
I UBHX
U c R 1 R 2
o— | {1
13

Pucynox 25 —Cxema ogaoBxoz0Boro Tpurrepa llIMurra: a — ¢ nmetiei rucrepesuca Tumna

~L_; 6 —c netei rucrepesuca tuna [

UBBIX
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Pucynok 26 —CTaTudecKre XapaKTEPUCTHKH OJHOBXOJI0BOIO TPUITEPA
[IIMuTTa C TIETIIEH THCTEepe3kca THa |
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Pucynok 27 —Crarndeckue XapakKTepUCTHKH OJTHOBXOJIOBOTO TPUTTEpa
[IImuTTa ¢ metiel rucTepe3uca TUna [

B obeux cxemax oONepalMOHHBIA YCWIMTENb paboTaeT B peXHUMe
NEePeKJIIOUeHUs, TO3TOMY MJis aHanu3a MX padoThl JOCTATOYHO OMNPEJeNUTh
noteHuuaisl BxogoB OY. O6o3HauuM K03QPUIIMESHT Mepeadu 1m.0.c. 00enx cxem:

_ R
PTRR

B cxeme pucynka 25a

Toraa BEIXOAHOE HAIpsHKEHUE TPUTTEpa

UBLIx =Ul:l'l’ cCJin UC <BUI/-I:'I’
Ug,, =U. ,ecm U, >BU_ .
B cxeme pucynka 256

$-=0; o, =U_+pUZ U )=U (1-B)+BUZ,.

CrnenoBaTebHO

B

¢, >0,ecru U, >—U' =-—

1-B

¢, <0,ecmu U, <LUH_H =-
1-B



Torna

+ .
Uml’

U, =u’

BBIX un?

ecim U, >—

UBLIX=UI;H’ UI;I'I

ecim U, <-—

P (B

Bpemennass nuarpamma pabotel Tpurrepa IlImurra (pucyHox 25 a)
MoKaszaHa Ha pucyHke 28.
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Pucynok 28 —BpemeHHBI irarpaMmMbl 0JTHOBX010BOTO TpHurTepa [1ImMurra

BxonHoii curnan Tpurrepa coiep’UT BRICOKOYACTOTHYIO 1O OTHOILIEHHUIO K
MOJIE3HOM cocTapisifoleld momexy. IIpucyTcTBue Takoil MoOMeXW Ha BXOJe
OJIHOIIOPOTOBOI0  KOMIIApaTopa  BbI3BIBAET HECKOJBKO MEpPeKIOYeHUd B
OKPECTHOCTH Topora cpabaTbiBanus. Hanmnune metnu rucrepesuca B CTaTUIECKON
XapaKTEPUCTUKE PEreHepaTopHOro KoMmaparopa yCTpaHseT 3TOT HeJOCTAaTOK, HO
OJIHOBPEMEHHO CHM)XAaeT TOYHOCTh ero padotel. [losTomy mpu BbIOOpe MIMPHUHBI
NEeTJIN TUCTepe3nca NPUXOAUTCS UCXOAUTh U3 KOMIPOMHUCCA MEXIY TOYHOCTBIO U
MOMEXO03allIIEHHOCThI0. TOYHOCTh CpaBHEHUS! pereHepaTOpHbIX KOMIIApaTOPOB
CHW)KaeTCs TakXKe H3-3a HAJIWYUS HaNpsOHKeHHsl CMEIIeHUs Hysl, CUH(a3HOro
CUTHAaJIa Ha BXOJI€ U BXOJHBIX TOKOB OINEPAIMOHHOTO YCUITUTES.

Kommaparopsl ~ 3aHMMarOT  HOPOMEXYTOUHOE  TIOJOXKEHHE  MEX.y
(GYyHKUMOHAJIBHBIMM ~ y3J1aMH  @HaJOrOBOTO M IM(GPOBOro THUIMA, SBISICH
MPOCTEUIIMMU aHaJOro-IIMPPOBBIMU TIpeoOpa3zoBarensiMu. HampspkeHue Ha HX
BBIXO/IE YCTaHABJIMBAETCSl Ha YPOBHAX JIOTMUECKOW €JUHUIBI WU JIOTUYECKOIrOo
HyJIS B 3aBUCHUMOCTM OT TOrO, MpEBbIIAeT WU HET BXOJHOE HaMpsHKeHHe
BEJIMYMHY OIOPHOTO.



To4HOCTH CpaBHEHHsS KOMIapaTropa XapakKTepusyeTcs HanpsDKeHHeM, Ha
KOTOpO€ HEeOOXOJUMO TMpPEeBBICUTh YPOBEHb OINOPHOrO, YTOOBI BXOAHOE
HaIpspKeHUe TOCTUTIIO YPOBHS Mopora cpadaThIBaHUS JIOTHYECKON CXEMBI.

OaHOMOPOroBEIMU HA3BIBAIOTCS KOMIIApaTOpPbl, MMEIOIINe €eIMHCTBEHHBIH
YPOBEHbB TepekitodeHus (opor cpabaThIBaHUs).

Tpurrep llImuTTa ¢ AByMS BXOJaMU CIIY>KUT JUIsl CpaBHEHUS ABYX CUTHAJIOB,
KOTOpPbIe B KOHKPETHOW paccMarpuBaeMoii cxeme (prcyHok 29, pucyHok 30a u 6)
JOJDKHBI OBITH OJTHOTIONISIPHBIMHU.
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Pucynok 29 —Cxema tpurrepa [lIMutTta ¢ 1ByMSs BXOAaMHU
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Pucynox 30 —Tpurrep llImutTa ¢ 1ByMs BXOJJaMU: d — CTaTUYECKHE
XapaKTePUCTHK; O — TMHAMUYECKUE XapaKTEPUCTUKH

HOTCHL[I/IaJ'ILI BXOJ0B OIICPALITMOHHOTO YCHIIUTEIIS.

q)_ :Uc; ¢+ =U0(1_B)+U;IB'
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u =uU’

BBIX un ?

U, =U_ ecm U >U (1-B)+U_pB.
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ectu U, <U (1-B)+U’B;

un

B kadectBe UO Ha BXOO TpUITEpa MOKET OBITH IMOJaHO HAaIIPsKCHUC,

KOMIIEHCHUPYIOIIlee BIUSHUAE CMEIICHUs HyJs OMepalMoOHHOro ycuiuTens. Tornaa
paboTta cxembl pucyHOK 29 coBmajgaeT ¢ paboToil cxembl pUCYHOK 26, ecnu B
nocjeaHel oTCyTCTBYeT cMmelleHne Hyls OY.

3amaya. OV BkimtoyeH no cxeme tpurrepa llImurra ¢ netieil rucrepesuca,
KaK II0Ka3aHO Ha pHCcyHKe 25 a u 6. HeobxomumMo paccuuTaTh YpOBHU
MEePEeKIIOYeHUs] TPUITepa, MOCTPOUTh B MacluTabe Ha MUJUTMMETPOBON Oymare
CTAaTUYECKYIO0 XapaKTEePUCTHKY TpUITepa; MO 3aJaHHOMY BXOAHOMY CHUTHAITY
(pucyHOK 2) ompeneiWTh BBIXOIHOW CUTHAT M TOCTPOMTH MX B Maciitabe Ha

MUWJUIMMETPOBOM  Oymare;  BBIYMCIHTH  CONPOTUBJIEHUE  pe3ncTopa R3,



BKJIFOUYEHHOTO JJIsl CHUYKEHUS BIUSHUSL BXOJHBIX TOKOB OY Ha TOYHOCTH pabOThI
tpurrepa. Mlcxoauele 1anHble npeacTaBieHbl B Taduwuie 11.

Tabmuma 3.11

CumBoa A B C

N i:]

Homep Twum netmm Rl, kOM R2 ,KOM | U ;H B U H—n B HNnnexc

CTPOKH rucrepesmuca pUCyHKa
0 T 2,0 28 6 -6 3.34
1 L 2,4 30 12 -12 3.3
2 [ 2,6 33 11,5 -11,5 3.32
3 L 2,8 36 10 -10 3.38
4 T 3,0 39 13 -13 3.33
5 L 3,3 41 13,5 -13,5 3.3
6 T 3,9 43 11 -11 3.34
7 L 4,1 47 4 -4 3.34
8 T 4,3 51 5 -5 3.32
9 1 4,7 54 7 -7 3.36
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Pucynox 31 —Bxonnoii curnan tpurrepa [llmutra
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Pucynok 33 —Bxoanoii curnan tpurrepa [lImutra
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Pucynox 34 —Bxonnoii curnan tpurrepa llmutra
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Pucynok 3.35 —Bxonnoii curnan tpurrepa llImutra
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OI'JTIABJIEHHUE

[Ipenuciosue
OO01Ke cBeneHus

1. [Ipumenenue oneparronHoro ycunurenst (OY) asis BeITOTHEHMS
MaTeMaTUYeCKUX orepalnii

2. CyMMHpoBaHue MpH MoJlaye CUTHAIOB HAa MHBEPTUPYIOLIMKA BXO/I MPU
3a3eMJICHHOM HEMHBEPTUPYIOIIEM BXo/ie (MHBEPTUPYIOIIAs CXeMa)

3. CyMMHpoBaHue MpH MoJ1aye CUTHAIOB HA HEMHBEPTUPYIOIINMA BXO
IpY 3a3eMJICHHOM WHBEPTUPYIOIIEM BXoJie (HEMHBEPTUPYIOIIAs cXeMa)

4. CymMMHUpOBaHHe MPYU N0J1aye CUTHAJIOB Ha 00a Bxoaa OY

5. aTerpupoBaHue CUTHAJIOB C IOMOIIBIO ONepPallHOHHBIX

YCUJIUTEIIEH

6. OgaoBxonoBeIi Tpurrep llImutra
Cnucok nurepaTypsl
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