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KaZa npn HaveHeHMM Texmeparypt. Komaencatop Cs mysTHpYeT peancrop
R> no nepesermoy Toxy. HekToTas npossieane OOC B KacKage Ko Hepe-
MemEED cocTapzmomun. OTCYIcTBHe KomacmcaTopa Ch NpHESTO 681 K
VMEHBIICHHIO KO3 QHIMEHTa YCHICHHS CXeMBL
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‘Ha3sanne cXeMEL « OGIIEM SMHTTEPOM) O3HATACT, TTO BRIBOT IMHTTE-
Pa TPAH3HCTOPA IO ePeMEHHOMY TOKY TBIASTCH OBIIHM ATA BXOTHOH H BHI-
’XOZHOI Iemei Kackaza.

AmaT: KacKaTa MO MOCTOSHHOMY TOKY MPOBOAAT IpadoAHATHTHIE-
‘CKIDM MTOZOM, OCHOBARHEIM K HCTIOTS20BANHH TPAGHTECKITX NOCTPOCHH
 pactieTsEIx cooTHomemmi. [ pagiriccKie NOCTPOCHNA MPOBOTATCA C Ho-
MOITB0 BEIXOZHBEX (KOTICKTOPHELX) XaPAKTEPHCTHK TAH3HCTOpa (PHC.S, ).
V06CTBO MeTONa 3AKTOTAETC B HATTATHOCTH HAXOKICHEA CBE3H Tapa-
MeTpoB pemia moxos xackaza (Uky 1 fn) © SMILTHTY NG HATCREAME
€10 TepeMCHHEX COCTARIMOMIEX (BBXOZHOro BanpaAcHNA Usiis B ToKa
;). SBITOMINMICS HCXOTHEIMH IpH aCHeTe Kackaza

‘Ha BBIXOZBIX XaPAKTCPHCTHKAX (pHC. 8, G) TIPOBOAAT TAK HATHBACNYIO
JHEMIO HATDY3KH KaCKaZa TO TIOCTOSHHOMY TOKY (a-6). MpeAcTaBIaOmIyIO
coBoil FeOMETPHICCKHS MeCTa TOIeK, KoopTHaTs! Uy 1 Jy KOTOpEIX cooT-
BCTCTEYIOT BO3MOKHBIM JHATCHHAM TOTKH TIOKOR KACKATA.
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Puc. 8. Tpagirieckoe OMpeeTeRHe PeXINA TIOKOR KacKaa O3
" KUIeKTOpHOR (3) B 623080 (6) XAPAKTEPHCTHKAX TPAHIHCTOPA
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AHATHTHIECKH 3aBHCHMOCTE
Usn ~ Ex— In (R + Ra)

ABIACTCE TPAGIICCIANE YPABHEHACM NPAMOR. B CESM ¢ STHM HOCTPOCHHS
TEMHE HArPYIKH KACKAZA 10 NOCTOIHHOMY TOKY YA0OHO NPOBECTH M0 ABYM
TOTKAM, XapAKTEPH3YIOIIHN PEAHM XOIOCTOrO X0%a (TOSKa a) H KOPOTKOrD
ammnamna (romxa 6). Jux toma a: i =0, Uss n = Ex m A1a Tomsa 6.
Ussn=0, fxnr = Ex./ (Rec+Rs). Biibpas 1o sxomsoft (6a3080k) xapaxteprctke
I = F(Us,) tpamanctopa (pic. 8, 6) BeobXoamMOe JnaIeHHE Toka 623l fo-
Kot s, TeM caEIM ompexemny koopauHaTs: Towk 1T nepeceserma coor-
‘BeTCTBYIOme# BEIXOHOH XapakTepcTks npu L= Iy

TIph OPeACTCHHT NEPEMEHRBIX COCTARMONIIR. BEXOTHOTO HANPAAE-
HES KACKAZA H KOZLICKTOPHOTO TOKA TPAHIHCTOPA HCHOT3YIOT THHMIO Ha-
IPY3KH KacKaza o MepeMerEOMY Toky. Ilpi 3ToM HeoGXOmNMO YaeCTS, TT0
110 NepeMERHOMY TOKY CONPOTHBICHNS B HEMH 2MHTTCPa TPAHIACTOPA PABHO
Hymo. Tak Kax pesucrop R> mysTHpyetes xomzescatopon Cs, a K KOTIEK-
TOPHOH HeNH MOAKTIOIACTCH HATPY3Ka, MOCKOTBKY CONPOTHBICHHE KOHACH-
catopa Gy Mo mepeMeRROMY Toky MaTo. EGTH K ToMy &e YiecTs, 70 co-
mpoTHETerHe HCToHHKa miTamis Ex 1O MepeMeHHOMY TOKY Takske GTHIKO
K HYTi0, To OKAXETCA, 9TO CONPOTHRICHAE KACKAZA [0 TEPEMEHHONMY TOKY
ompezeTAeTes conpoTHRTeHMAMN peancTopor Ry 1 Ry, BKTOICHEEX napa1-
zemso, T.e. Ry~ = Ry || Ry. Conpormeaeste marpysk xackaza o mocross-
HoMy Toky Re_ = Rx+R> Gomsime, en 1o nepenersoMy Toky Re~ = R | Re.
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TlocKoTsKY NPH HATHTHR BXOIHOTO CHIHATA HANPEACHHE H TOK TPAH-
3HCTOpA MPEACTABIMWOT COBOH CYMME! IOCTOSHHBIX H MEPEMEHHEIX COCTAB-
OMIX, TR HATPY3KH To NICPEMEHHOMY TOKY NPOXOZAT Tepes TOTKY
noxos I (puc. 8, ). HaIom THEM BarpysKit 1o iepeMeHROMY TOKy 6YACT
Gosme, e Mo nocToAMHOMY Toxy. JIHHHIO HATpY3KH [0 TICPEMEHHOMY To-
KY CIPORT M0 oTHOMeRHO IpRpaMeRH HanpKemns K ToKy: AUks /Al =
RelRe

Tlps nozate Ha B0z Kackaza (cx. pic. 7) manpsxerms Usy B 6az080i
eTH TPAR3MCTOP CO3AACTCR NIEPEMEHNAT COCTABIAOMIA Toka /5~ CBA3aH-
Has ¢ mampwkemmem UBX BXOZHOH XapaKTepHCTHKOH TpaH3HCTOpa
(puc. 8. 6). Tak Kak TOK KOZIeKTOpa Tepes Kosddmument f nponopmmo-
HATEHO 3aBHCHT OT TOKa 62361, B KOILICKTOPHOH HElTH TPaHIHCTOPA COIAAOT-
& nepenensas cocasmomas Toka x ~ (puC. §, @) W MepeMerROe BHXOT-
‘Hoe Hanpwkenne Usr:. CBA3aHHOE C TOKOM Jy~ THHHefl HAIPY3KH 1O Tepe-
MeRHOMY Toxy. TIpH 3ToM JHEMA HATPY3KI N0 TEPEMEHHOMY TOKY XapakTe-
H3YET HIMCHEHHe MTHOBCHHBIX 3HATCHHH TOKa KOJUIeKTopa Jy B Hampske-
smz Ha TpasmcTope Uks MTH, KAK TOBOPAT, MepeMemeRHe paGotel TOTKIL
Pabouas moxa nepeveijaemcs sepx om mosxu noxos IT no Hazpyzomoil
NDAMOIl NEPEMEHHOZ0 MOKA NP NOTONCUMETBHOII NOTYEOTHE EXOIHO20 Ha-
NpsNCeNUR u MUz — Mpu ompuyamensHoii noryeomHe. OMEBHAHO, A HC-
KTOTICHNA HCKAACHNH BHXOZHOTO CHTHATA HCOGXOZHMO, STOGH pabotaz
TOTKA TIpH TEPEMCITEHIH BECPX 110 THHNH HATPYIKH He 3aXOAWTA B 067ACTS
HeTHHEAHEIX HATATHHEIX YIACTKOB BEIXOJHEIX XapaKTEPHCTHK, a TIPH mepe-
MCITCHHY BHI? ~ B OGTACTS HATATHHBIX TOKOB K0TTeKTOPa Jyo(3)=lxo*. Pa-
60oTa KackaTa 63 HCKAKCHHI! BEXOTHOTO CHTHATA AOCTHTACTCH 33 CTeT
OBeCTIETERIA COOTBETCTBYIOMER BETMTHER! BXOINOTO CHIEATA H TPABHTS-
HOro BEIG0pa pesxIMA (TOTKE) HOKOA.

JI1% HCKTIOMEHHS BOIMOKHBIX HCKAKEHHH YCHTHBACMOrO CHTHATA Ma-
PAMCTPH PeAIDMA TOKOR AOTANE YIOBICTROPATS CICAYIONIM YCIOBHAM
(puc. 8. a)
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Ukan = Ussrem + AUka. @
B> B+ Feo(3) e ®
te AU — HANPSKEHHE KA KOIEKTOPE, COOTECTCTEYIOMEe 0BIACTH HeTH-
HeMHEIX HATATEHBIX YTACTKOB BBIXOHEIX XADAKTEPHCTHK TPAHIHCTOPA:
Jo(3) s~ TeTT0BOR TOK KOTICKTOPA B cxene O3, COOTRETCTRYIOMH Mak-
CHMATEHOM TeMTepaType.
Ocuosume xapasmepucmiacu xackada. Baamsim noKaaTeI TG KacKa-
A2 SBITOTCS €ro K03 OHINERT yCHICHNS N0 HanpskeHHo K, BXomHoe Roy.
BRIXOMHOE Rssre CONpOTHBISHMS. 3aiata ONpeXeNeHiS STHX MOKazaTelel
PeIIIaeTCA NPH paciieTe YCHTHTEBHOTO KACKAZA 10 TIEDEMEHHOMY TOKY.
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Yacmonnsere xapaxmepucmuxu xackada. Bax AUX xackaza npmmezen
pric. 9. XapaxTepHCTHKY MOAHO asbHTS Ha TPH 0bIACTI:

0~ /i~ obmacts mmawmx sacror (OHY),

fia=fo — 06acTs cpeammx wactor (0C).

Tipm > f; ~ 0b1acTs BBicoRX wacToT (OBY)

Puc.9

B obnacts HY smsmmte 5a AUX OKazhiBaIOT PasAe HTCTEHEIE MKOCTH

L
2mfC

THBJIEHHe eMKOCTEfl BETHYHBACTCA H TaCTh BXOZHOTO H BEIXOXHOTO CHIHA-
108 Tepsercs ma C1 m C2. 3T0 NPHBOHT K YMEHBIICHHIO KO3bQHIHERTA
yemtenns. 3a cuer Cs B Kackaze nossasercs OOC, KOTOpas TAkke yMeHb-
maet Kospmment yomrenns

B obacts BU cKaskBacTCH HHEpITHOHHOCTh TPAH3HCTOPA H eMKOCTH
Harpysiu. B 3Toff 06TaCTH 9aCTOT HArpy3KOf IO HepeMeHHOMY TOKY ByXeT
napamteTsroe coemmmenme Ry || R || Xew = Za. Uext ume wacrora, Tent
MeHBIIe Zg;, COOTBETCTBEHHO MeHBIIE BEIXOTHOS HAIKSHHE, T.€. MeHbIIe
KO3bGHIHENT yorTeHHA.

B obmacta CY BausHEe BeeX eMKOCTEH HEIHATHTEBHO.

C1. €2 1 C;. Mamectno, mr0 YC' © MOMMCHHE M TacTOTSI conpo-
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3. Onpedenesue Rex u Rysy yenmirens Gyzer ocymectaateca & OCU.
[l noRMMARNS MeTOAa BOCHOMB3yeMER cxeMof (phc. 10).
3.1. Onpedenenue Rax ocymectaaseTcs ¢ nenomssosammen R1 ¢ Hop-
mpoBammBD: materHes: 1 KOM.
OBecrewns THHEHHbI peHM PaGOTE! YCHTHTEIs, 3adHKCHpYHTe 3Ha-
“erme Ussp. He Merax smaterme E~ MOMKTIONaEN HCTOSHIK CHIHATA K pe-
amctopy R1 1 3admxcrpyen Ussre:. 3uas yemnenme Ky=Ussro/E~, maxomm
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3.2. Onpedencitie Ryspx MOAHO OCYIECTBHTS, HCHOTS3YS PEAIIN X070~
croro xoza u marpysxy R==2.4 xOx. B mepeox axcriepmvente: Ussser =
=Egux. Bo sTopoy npm sxmotcmm R6 manpacnte Uiy, MomyTactes 3a
et paboTs: AemTens, cocroamero ;2 Res 1 R, O6a sxcriepmyeTa mo-

3BOMTOT onpexeTs Ropry.
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3. Hopsiaox paGorst

1. Tomxmomre aaboparopmsii Maxer Ne 2 wepes pazsen [IB-9 x me-
Tommmxy muTanna. Menomsays merommmx E1, mogafite mumasme Ha raeazo 2
cxens1 yenmTeTsHOTO Kackaza (puc. 1) ma VT1. Veranommre E1=+15B.

2.C momomsio MymsTIMeTpa M-832 maMepsTe Hampxemme Ha Gase.
KOTIEKTOpe H 2MHTTCpe TPARICTOPA OTHOCHTETEHO OBIETo MPOBOTA (3eM-
). V109HME HA MORTAXHOR CXeMe KACKATA 3HaTeRAd pescropos R2 1 R3,
paccauTaiiTe KOOPAHHATY pabotel TOTKH Ha BEIXOJHEIX H BXOHEIX Xapak-
TepHCTHRAX TpARIHCTOP.

3. Henomsays cxeMy kackaia, IOCTpORTE HArPYI0THEIC IPAMMEE 110 To-
CTommmOMY  HiepeMeRHOMY Toxay. OTpEACTHTE OAHAAENOS IHATCHAC MaK-
CHMATEROf AMILTHTY 5! BHXOIHOTO Hampakerns (62 R6 1 ¢ RS).

4. Ot nerowmuka curnata (I3-36) noxaiite Ha Bx0z Kackaza (6, 23) ma-
npsxemme ma wactote /=10 xI'n. Ha ssxox xackaza (9. 27) npm Bxmoten-
HoM C3. IOKTOTHTE oCHMTOrpad 1 NOXGEPHTE YPOBEHS BXOXHOTO CHIHA-
1a Usy. obeche measomutii mumeHssi pessnt paboTs! yemmmrens. Hamepste
BEXOTHOE HampsKemme BoTsTMeTpoM B3-38 1 CrirmTe MoTyueHHOE 3Hate-
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e (Ge3 R 1 ¢ R6) ¢ 0ANAAEMBE MAKCHMATSHEN JHATCHHEN 110 1. 3. 063~
SCHHTe IPHTHHEI OTPAHHYEHH BEXOTHOTO CHTHATA, BOSHHKAIOMHX TIPH €T0
VBCTHCHES, 0 CPABHCHHIO C OATAACMBIN JHATCHHCM.
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5. KomTpomipys mBmxomHoil cHIHaT ocIiIorpagoM (2 cxeMe Kackaza
arpysxa R6 Bicmotcna), HaMeRsiTe TaCTOTY reHepaTopa. AOCTOBEPETECE,
70 Ha M0G0 TACTOTE CXEMA He BEIXOTHT H3 THHEAHOTO PEAMA PABOTL
3adukcupyiiTe 067aCTE CPEAHHX JACTOT, KOTAA KO3)OHIMEHT YCHICHEA H3-
Mensercs mesmammTensHo. Torma caesa — OHU. a cupasa — OBU. B OCY
ONpeeHTe TACTOTY, Ha KOTOPOH YCHICHHE KACKATA MAKCHMATHO.

6. Tlax moyserms AUX xacxaza maverste TomomamTensHO 10 3Hate-
it wactoTsr: 2 — Ha xpasx OCY, no 4 ma OHY 1 OBY Tax, wro6st noTox
Y0680 65010 CTPOHTS xapaxTepcTay. IloaroToRsTe Taba. 2.

Tabmama 2

OHY

ocq

0BT

10

200

\K\ Um,x
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ToanepiuBas ¢ TOMOIBIO BOTBTMETPa B3-38 HemaMcHHEIM 3HATcHHE
U, 3TIOM e BOTETMETPOM HIMEPETE Ha KAKIOR TacToTe Ussrx. IpeBapn-
TEMBHO YCTAHOBHE HOBBI NPEAC HIMCPEHH.

7. To AasHEnM TabTHIE HoCTPofiTe Hopymposarmyio ATX. Hopympo-
Bamme ocymecTBHTe, Kax. \K\/KH, rae Ky — nepesata xackaza 8 OCH. rae

YeHIeRHE MAKCHMATSHO.

8. Omxmomure C3, BBOZA B CXeMy OGPATHYIO CEA35, KOTOPAZ PEIKO
YaMeHBImAT yeuTeRne Kackaza. loRTopHTe . 4 I ONPEACTHTE NPH BRTIONCH-
Hox R6 Homoe amacnme Uy, ObeCTETHBAIOMICE HA BCEX SACTOTAX MHHEH-
‘HEIH pemM paBoTE KackaTa

9. Tlonymre zammsie 213 ZamsHefimero nocrpoeans AUX xackaza ¢
oGpaTHOfi CRAZHO N IAMOTHATE TAGTAY, AHATOFHTHYI TAGTHIE 2 217 Ho-
Boro smagerms Usx.

10. Tommomrre €3, nepmmTecs x amaenmo Uy 10 I 3, HozKTioHTE
C4. Cammre AUX xackaza. Jlamsic 2aHecHTe B TGTHIY, AHAIOTITHYIO
TaGmme 2.

11. Tlo m. 9-10 nocrpofite Hopsmposammsie AUX x moecTaTe ix Ha
rpagux AUX 7. Crrenaitre ssImomsL.

12. Tlo rpagmxy AUX 1. 7 onpeaemre fis. 5a xoTopoii Mz=3 aB=1.41
HCHoTsays HOMEHATSL 27CMCHTOR KACKAZa H PEAMM PAGOTE TPAHIACTOpA
(. 2). onpexemiTe miefiHEIe HeKakerHs M . BHOCHMSIE HOPOIHS Paviemi-
TeTSHBIMG 1 6T0KHpOROTHOR evxocTAM:. CpasmuTe matemme M; ¢ pacter-
‘HBIM 3HaveHneM. Caenaiite BRIBOZEL

13. Veranomne f'= 10 xTn n 1% mmefiHoro peAwa paGoTs! ompeze-
muTe amaenns Rex B Rowx Kackaza. CTMHTe SKCHCPHMCRTATSHBIC JHATe-
HHS BXOZHOIO H BEIXOJHOTO CONPOTHBJCHHI C PACTCTHEIMH IHACHHAME.
IOy IeHHEIME MIpH aHATH3e CXeMst kackaa. CeTafiTe BHBOTHL
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4. KoHTpoakHble BONPOCK!

1. Obmscmmre mawmascrme 2exentor R4, RS, R2, R3 xacxaza.

2. Kakite Tpe6OBaHIs IEXEABITCOTC K JHATEHISM IEMEHTOB KACKAZ2,
‘OBeCTeTHBAIOMI CTAGHTLHOCTS KOOPIHEATEL paGosieli TOTKH B PEATME Mo~
xos?

3. KaxoBo HauHa<cHHC Pa3eTHTCTSHAX KORACKCATOPOR?

4. TloscruTe BasRAIeHRE 6I0KMpOROTHOr® KoRACHCATOPa C3.

5. Kax RCnOTsayeTes MEQOpMAIIEA, TOTYTICHRAT IPH HIMCPCHAX 63
“IeHHIt BETHTHH, XAPAKTEPH3YIOTHX PEXIN TOKOR?

6. TloACHHTe ATrOPHTM MOCTPOCHNA HArPYI0THA NPAMGE 0 TOCTOTH-
HOMY H NiepeMeRHOMY TOKAM.

7. Kax soaso csms AUX xackaza?
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8. Kaxsnum nprimaym o6yCTORTCHS MacToTHie Mekakemma 2 OHY,
0BU?

9. Toseny nocae yaazemms m3 cxeMst C3 HAGTOAACTCE YMEHBICHHE
yemaenns xackaza?

10.06wscrme MeTomKy Onpezeems ey Kax paccasrats oxatmaenoe
mavente Rex 0 cxeMe Kackaza?

11.06wscrmre Merommxy onpeneremx Rose. Kax paccmmars oxmmae-
stoe asaenne Rgs 1o cxee Kackata?

5. TpeGomamus x orery

OrTer ZomAeH coepaTs.

- mems paborsi;

~ HecTeAyeMBIe SACKTPHMCCKNE CXEMBY;

~ TABTHIEL C PeayBTATAMH HIMEpEHHI, rPAQHKAMI B HCOGXOTIMEI
B —

~ PACHICTEL N IHAICHRA BETHTHH, TOTYTICHKEIX IpH 06PAGOTKE JKCIIe-
T ———

R
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JaGopatopmas padora Ne 2.

DYHKIEORATEHOE NPHMeHeHNe ONEPAMIORHAIX YCHANTeTe

Tleanio PaoTEI TBIACTCH IKCMICPHMCHTATHOE HCCICIOBANHS Xapak-
TePHCTHK OIICPANHORHOFO YCHITHTEA, OXBATCHHOTO OGPATHBIMI CRAIME 1
0BeCTICTHBAOMET© BRNOTHERNE PaYTHTHBLX MATEMATHICCKIX ONepaLTi HAX
~BXOIHEINH CHIRATaM

TloaroTosxa k AasHof TabopaTopHoi pabeTe GasmpyeTca Ha CIeayIo-
X TeOpETHMIECKIY SHANIAX 1 NPAKTHTCCKX HABBIKAX:

—  TeopHH OBpATHO CBA3M B YCHTHTEIX:

—  3HAHEA XAPAKTEPHCTHK H TIAPAMETPOB YCHTHTETeH H CHOCOBOB HX
T e —

—  H3ydeHHR OCOBEHHOCTeHl YCHTHTeTell MOCTOSHHOTO TOKA, B TOM
“HCIIC B HHTCTPATSROM HCMOTHEHMI,

— SHAHN CXEMOTEXHINI M METOZOB HATH3A ONEPAIHORHEIX YCHTH-
Terteff, OXBaTEHHBIX OTPHIATETHHOR OBPATHORH CBA3BIO.

B pesyIsTaTe HOATOTORKH K BHINOTHEHMO TaBOPATOPHOK PaGOTH CTy-
ACHT OTAEH OCEOMTS OGINC NPHEINIE H CXEMOTEXHIFICCKHE NPHEMEL
‘OGeCTICTHBAOMNIE BRMOTHERNE PAHOOOPATHEIX MATEMATHTCCITX OnepaIHii
HAZ BXOZHEINI CHIHATAMSH C TOMOIIBHO ONEPAIHOHHEX YCHITHTETeH, OXBa-
“CHEEIX 0GpATHOF CBAIBIO. CIYACHT OTKCH HOTYIATh ZOMOTHHTETSHSIS
TIPAKTITIeCKHe HABSIK TIO PAGOTe C ONICPAIHORNEIMH YCITHTEIRME K HIMe-
P

Jl23 BEmOTHCRNA 1A6OPATOPHOf PAGOTH HCIOTBIYIOTC CICIYIOMHEE
‘mpuGops: 1 oSopyAosasme:

— TaBOPATOPHEIH MAKeT C HCTOTHHKOM MHTAHES:

~ TeHepaTOp CHEYCORTATSREIX KoTe6ARIE,

~ BOTSTMETp HepeMCHHOrO HAMPEACHRS;

- ocummrorpad:

—  TecTep HJIH HHGPOBOIH BOIBTMETD:
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— COS/MHHTETBHEIE POBOJA.

Tlporpasaia paGoTH! 3AKTOTACTCS B CACAVIOMEM.

1. Cobpars cxey mumepTapyiomero sxmoserna O (puc. 12). Dxcre-
PHMCHTATEHO ONPEACTHTS KO3((HIHEHTE! NEPEAATH N0 HANPAKCHHIO CXe-
M5 IDH PA3THTHAIX JHATCHIX CONPOTHRNCHHNS B NN 0bpaTHOR caxan RS,
R9 u R10. PaccanTars Ko3hHIHEHTE Nepeatn H CPABHHTE NOTyICHHEE
AQHEHEIC C FKCTICPHMCHTATSHEN. V6CATEE, 10 B HHBCPCHOM BKTIOTCHHH
OV NpoHSBOAMTCH YMHOKeHHE BXOTHOTO HANPTACHHA HA OTPHIATETHHE
K02 HITHCHT, IHATCHAC KOTOPOTO OMPEACTACTCA CONPOTHRICHHMH OGPAT-
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Hoft cBa3H. VI3MepHTS 3HAYCHHE HATPTKSHHA MEKTy HHBEPTHPYIONHM H
‘HemmBepTHpyIomm BX0z2MH OY . IKCICPMMCHTATERO AOKAIATE, TTO NOSTH
BCe BXOAHO® HANTACHIE NATACT Ha compoTHRIHM K3, a BEIXOTHOC — Ha
nepermoTacMBIx conpormanerux R8-R10 obpatsoit casm. Hoxaars, wro
IIpH 3330HHOM BXOTHOM HANPTASHHH TOK B LT OOPATHOR CRAZH 323ACTCH
conpormeacHmeN R3, KoTopoe Taicke OUPEACTACT BXOIHOE CONPOTHBICHHS
cxexm

R 20¢

200 =

fox

Pac. 13. Hemmeprapysomee
‘BKmoTeHze OY
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2. Cofipars cxeMy HemnBeprHpysomero sxmoterms OY (pic. 13). xe-
TEPHMEHTATEHO ONPEAETHTE K03}GHUHEHTH Nepelatn NO HANPIACHHIO
(CXEMBI IIPH PANIEHEIX 3HAYCHHAX CONPOTHBICHHHA B NEH OBPATHOH CBAH
R8. R9 u R10. PaccmTats K03 QHINCHTS! HepeaTi H CPABHHTEL NOTyIeH-
HBle JaHHEIE C JKCICPHMEHTATSHENME. I3MepHTS IHAYCHAS HANPAKCHHA Ha
Ex0zax OV, CPABHHTE C TeOPETHITECKIMI IHATEHISMH. DKCICPHMERTATERO
oKa3aTh, MTO MPH 3aJAHHOM BXOJHOM HATIDSUKCHHH TOK B HEIH 0bpaTHOH
ca3m ompexenzeTcs conpoTHETermeM R3. OBpaTHTS BHIMAHNE KA TO. IO B
Ton cayuae, ecmn comporeieria RS, R, R10 spisiorcs Harpyskaum. To
‘TOK. IPOTEKAOMIHI Tepe3 HEX OT BEIHTHHEI STHX CONPOTHB/ICHHI HE 3aBH-
CHT H CxeMa SBISETCH NPeOGPAIOBATEIEM HANPSACHHS B TOK. T.. L=Usx/Rs

3. Cobpats cxeny mpeoGpazopatens manpsxerme-Tok (puc. 14). Hane-
PHTE B IOCTPORTS 3aBHCHMOCTS J=AIRy). Tae L=Uy/Ris. Conporuese Ha-
IPY3KH HIMCHST Mepexioderme pesmcropos R14-R1S. Hampsxerme Ul
HOMaBATE C reHEpaTOpa CHIHATOE.
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sy sl
mx,fsl)?‘ 10kl 206 L30k Ll 30 Ll 516

‘Pc. 14 Tlpeobpasosarets, Prc. 15. Hemrerparop
‘RanpEReRHe-TOK

4. Cobpars cxexy muTerpatopa (pmc. 15). HamepuTs m nocrponts
K(@)=Ux(@)/Ui(@) axmmryamo-mactomayio xapaxtepucruxy. HoctponTs
Torapugrreckyio MmUY AHO-TacTOTHYI0 ‘xapaxTepHCTHXY
L(@)=201g[K(e)]. IKCHEPHMEHTATEHO ONpEACTHTS TACTOTY KBAMPCIORARCA,
TIpH KOTOPOf BEIXOTHOE HANIPTKEHHE PABHO BXOTHOMY, CPABHHTE C pacte-
Tou

5. Cobpats cxemy orpammmTens (puc. 16). yoemmsca, wro B BXOZe
‘METCrpaTopa MMCIOTCE HMITYTSCH, GTHIHE To (OpME K MPAMOYTOTBHBDM.
3apHCOBATE H OBBACHHTS GOPMY BEIXOTHOTO HAIPTAKCHHA.
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Prc. 16. Orpasrasems ‘Pac. 17. Koymaparop

6. CobpaTs 1 HCCTA0RATE CXeMY KOMIAPATOPA JACKTPHICCKI CHIA-
110B, IPEIHAHATCHHOTO UI% CPABHEHHA JHATCHHI ABYX BXOJHBIX HAIPKE-
‘i (prc. 17). OBBACHHTS NPHHIAD PaGOTH CXEMEL
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JlaGopatopras paGora Ne 1
Vemmurensmtii kackaz 0. Hecnezopanme peamnia nokos,
AUX, numeiimnix mexaemmii. Onpedelenue BXOTHOr0
H BLIXOTHOrO compoTHBeRI

1. e paGorsi:

+ npHobpecTH aKenepmMCHTATSHE P e——
"NaPAMCTPOR B XAPAKTEPHCTHK YCHTTETEHOT KACKAA:

+ OCBOHTS MpONEAYPY BEI6OPA H IPAMOTHOTO HCMIOTHI0BANNA CPEACTE
‘HIMepeRNS  HADTIOTCHNA;

+ 3aKpemETE YMeHHA OGPAGOTKE Pe3yTETATOB SKCHCPHMEHTA M Ha-
"IATHOTo HX NpeACTARTCHNS.

2. Kparxae caezenns no moaroToske x 1a6opaTopuoi pasore

Jl% BHmOTHeRRA TABOPATOPHOI PABOTE! HEOBXOTIMO IHATS TPHAIIT
HeHCTBHA H OCHOBHEIE COOTHOIISHHS, XAPAKTEPH3YIONHe PaboTy VCHTH-
TeTsHOTO KacKaTa, T.¢. OGeCTICTeHME PEATM TOKOS TPAHIACTOPA H €T0 CTa-
GHIHIAINE, 3ABHCHMOCTH K03$()HIHNEHTA YCHICHN HANPIACHHA OT 9aCTO-
it (AUX). BHIPAACHIA A% EXOTHOTO H BEXOTHOTO COMPOTHETCHHIL
Ocroersi_sexesmavy xackada ABAmOTSA YIpABTACNE STEMEHT
V3. gymamizo xoToporo ssmommaer BIIT mxm I1T. 1 pesnctop R. Copstect-
Ho ¢ Hampsxermem mHTaHEA E STH >7IeMeHTE! 06PasyloT BHXOTHYIO Hemb
xacxaa. Y crmmBacymtt curman Usy, TPRRATEI Ba PHC. 6. @ 11 MPOCTOTST
cumycomnaT B, moTacTes Ha Bxox V3. Barxommoi curmat Ussce cHina-
etcs ¢ mExoza V3. OH CO3TACTCA B PesyTETATe HIMCHEHHA COMPOTHBICHHL
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V3 u. caea0aTemsHO, Toka / B BEIXOIHON NENH NIOX BOITCHCTRHEN BXOTHO-
To manpsacuma IIpolecc YOHICHEA OCHOBHIBASTCA HA NPEOGPAIORAMMI
JHCPIHE HCTOSHNKA TIOCTOSHHOTO HANPSACHNS E B FHCPIHIO NCPEMEHNOTO
"HANDACHNA B BHXOTHOF NEIIH 32 CICT HIMCHCHNA CONPOTHRICHH Y3 Mo
3AKOHY, 3ATABAEMOMY BXOHEIM CHIHATOM.

BBHIY HCTOTH0BANNA I NHTAHHA HCTOSHHKA MOCTOANHOTO HANPE-
enma E 1ok ] B BIXOAHOR HeME KACKAZA ABTACTCA OIHORANPABTCHHEIN

(puc. 6.6).
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Prc. 6. TIpHemm mOCTpOSEIIS (a) H BpeMeREHe THATpaS (6)
JCRTHTETSHOTO KacKaza

Tlps 5ToM mepeMeHHEI ToK i HATECHHE BsXOZHOH Nem: (Ipomop-
IHOHATHHBIE TOKY H HANIDACHHIO BXOIHOTO CHIHATA) CIEAYeT PACCMATPH-
BATh KAK MepeMeHHEIE COCTARTMOMINE CYMMAPHSIX TOKA H HAPSACHIS. Ha-

KIQTHBANOMECCS Ha MX TocTosEHNIe cocragimomme Iy n Us (puc. 6, 6).
Chf3b MOAZY MEPEMCHHBIME H NOCTOFHHBDME COCTABITIOIIMH AOTAHA
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OBITH TAaKOH. ITOOE! aMILTHTYHBIE 3HATCHHA NEPEMEHHEIX COCTABIMONIHX HE.
‘mpeBHImATH NocTORHMEX cocTasTmomnEX, T.e. Iy = A u Un = Uy, Ectw ot
YeToRR He 6YAYT BETIOTHATECS, Tox ] B BAIXOTHOM T Ha OTACTSHE M-
TepRanax 6YAeT PABCH HYO, O IPHECACT K ACKACHHIO (OPMS! BEIXOTHO-
To carmaza. Taxint 06pazoM, 1% 0BeCeTeREA PaBOTS YCHIHTETSHORO Kac-
KaZa PH IePEMEHHOM BXOZHOM CHTHATE B €O BEXOIHOH LEMH JOMKHEI
6wims, covmamst mocTosHmse cocTaBTHOmHe ToKa Iy  Hanpmxerms Up. 3a-
AQTY PEmAIOT MyTeM NOAATH BO BXOTHYIO HeNs KACKATA IOMIDMO YCHTHBAC-
MOTO CHIHATA COOTBETCTEYIOMIETO HOCTOSHAOTO HANPT&CHIA Usy.

TloeToSHAbIC COCTARIMOMNE TOKA | HANPAACHAA ONPEACTAOT Tak Ha-
IEIBAEMBIH PEHM MOKOR YCHTHTETHHOTO Kackaza. IlapaMeTpsr pesmma mo-
xos B BxozHo nemt (Jax . U sx ) B o memxomuoft nems (Jn, U) xapaxTe-
PHIYIOT 2TCKTPHTCCKOS COCTOSHAE CXEMBI B OTCYTCTBHE EXOIHOFO CHIHATA

‘Taxat 06pazoN, YCHTHTETEHEE CROACTEA KACKAZOB YCHICHNA OCHORB-
‘Basores Ha creayromen. IIpH MOJaTe Ha YIPABIACMEL SIEMEHT HANPACHHT
BXOIHOTO CHIHATA B TOKE BBIXOJHOM LIEMH COTACTCA MEPEMEHHAA COCTAB-
OMAA, BCACACTBHS FETO KA YIPARIACMOM ICMEHTE 0GPAIYETCH AHATO-
IHTHAS COCTARIAOMAN HANSACHS, 0GHITHO NPCRBINANOMAs MEPEMEHHYIO
COCTABATIOMIYI0 HANPTKEHAA Ha BXOTe. VCHTHTETHHBIE CBORCTBA IPOTBIA-
IOTCA TeM CHIBHCE, 7IeM GOTSIIC CKAIBIBACTES BTAHNC BXOHOTO CHIHATA K
BEIXOTHOM TOK YNIPABIAEMOTO 3IeMeHTA H 4eM CHIbHee MPOSBIAETCA BO3-
IefCTBHE H3MEHEHHS TOKA B BEIXOTHOH HETH Ha HIMEHEHHE HANPLKEHHA
YmpaBzscMoM 7eMeHTe (T.e. oM mBme compormaicme R). Ilokasatem:
VCHTHTETHHEIX KACKAIOR 3ABHCAT OT CTIOCO6 BKTIOSCHAA TPAN3ACTOPA, BEI-
HOTHOMmETo PoTs YIpARTAEMOro AeMeRTa. B cagam ¢ FTHM yomm-
TCTSHBIX KACKAIOR HA GHIIOTAPHEDX TPAHINCTODAX MPOBOZHTCA TTA TPEX
criocofos BRTOTeHE: ¢ obmmM MmTTepon (03). OGmEM KomTeKTOpOM
(OK) 1 obmedi Gaz0fi (OF). OTcyTeTame yomieRu: 1o ToKY H Maloe BXOTHoe
conpoTHEIeHHe CxeMI ¢ 0bmeli 6a30i He MOIBOIAET NONYIHTS YCHICHHE IO
"HATSACHIIO IPH NOCICAORATEISHOM YCHICHNR TaKHX Kackazos. [losToxy
cxena c OB HAXOZHT OrpAMIICHHOE MPAKTIFICcKoe MpmyeHerHe. Hambotee
PACTIPOCTPANCHHEN! ABTACTCA YCHTHTETS O CXEME C OBIIHM MHTTCPOM,
KOTOPEIH PaCCMATPHBACTCS B AAHHOR paGoTe (pHC. 7).
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Pesncropst R1. R2 HCIOZB3YIOTCA AT 3A1AHHA PEAHMA IOKOS KACKAZA.
TlocKoTsKy OHIIOTAPHSIR TPAHIHCTOP YUPABIACTCA TOKOM, TOK HOKOZ
YmpaBIseMoro aneMeHTa (B AaHHOM cAywac Tok Jin) cosTacTs 3aTamMeM
cooTmeTcTRyIome BemrTHNS Toka 6azst Jsn. Pewncrop Rl mpemmamaten
7% coyzaEmA nemn mpoTexamma Toka yz. ComMectHo ¢ R2 peancrop Rl
ofecnemBacT HeXOHOT HANpEACHEE Ha 6a3c Usn OTHOCHTETSHO 34KIMA
«» BeToTHuKa muTaEA. PewmcTop Ry SBIACTCA FMEMEHTOM OTPHIATETEHOF
OBPATHO CBA3H, MpeTHASHATIEHHEIM /I3 CTAGHTH3AIMH PEATMA TIOKOR KAC-




