IIpakTueckoe 3anaTue 4
Bb100p ¥ 000cHOBaHME TMOA0B BHINPSIMUTEJIS JJI HCTOYHUKA MU TAHUS

Hear pabdoThl: HayduThC OOOCHOBAHHO BBIOMPATh MUOMABI MJSl BBIMPSIMUTENS] HCTOYHHKA
MUTaHUS C YYETOM Pa3IMYHbIX (PAKTOPOB U yCIOBUI.

KpaTKne TCOPETUYECCKUEC CBCACHUSA

BoinpsiMuTens  AJIEKTPUYECKOTO TOKAa — JJIEKTPOHHAs CXeMa, NpeJHa3HadeHHas Ui
npeoOpa3oBaHUsl  MEPEMEHHOI0  3JEKTPUYECKOro TOKa B TOCTOSHHBIA  (OJHOIOJSPHBIN)
JJEKTPUYECKUH TOK. B MOIyNpOBONHMKOBOM ammapaType BBIIPSIMHUTENIN HCIOIHAKOTCS Ha
MOJYTIPOBOIHUKOBBIX JHOAX.

OCHOBHBIE CXEMBI BBIHpSIMHTCJIGﬁ, MMPUMCHACMBIX B HCTOUHHUKAX IMTUTAHUA:

— ogHo(a3Has, OJHONOIYIEpUOIHAS CXEMA;
— ABYXIIOJIYIIEPUOAHAS CXEMa CO CPEIHEN TOUKOM;
— MOCTOBAas cXeMa.

Oonogpaznasn, oononoynepuoonasn cxema.

OnnodazHyro, OIHOMONYNEPHOIHYIO cXeMmy (puUCyHOK 1, a) OOBIYHO TPUMEHSIOT IS
BBIIPAMIICHUS] TOKOB IO HECKOJIbKMX JIECATKOB MHJUIMAMIIEp U B TeX CiydasiX, Korja He Tpelyercs
BBICOKOW CTETICHH CTJIQ)KHBAHUS BBITPSIMIICHHOTO HAIPSHKCHHS. JTa CXeMa XapaKTepHU3yeTcss HU3KUM
KOd(pPUIMEHTOM HCIONIB30BaHMs TpaHchopMaTopa IO MOUTHOCTH W OONBIIMMH  ITyJIbCAIUSIMU
BBITIPSIMIICHHOTO HATPSIKECHUS.

Junarpammbl HanpsDKEHUH M TOKOB, MOSCHAOIIKE Pa0OTy OJHOMOIYEPHOIHOTO BBIIPIMUTENSA

Ha aKTUBHYIO Harpy3Ky ¢ y4eTOM IOTE€ph B TpaHC(OpMaTOpe U BEHTUIIE, IPEACTABICHBI HA PUCYHKE
1,6.

el

Pucynok 1 — OgnodasHas, oqHONOMyIeprOIHAs CXeMa BBIIPSIMIICHUS () U IUarpaMMbl
HaIpsDKCHUH ¥ TOKOB B HEH MpU paboTe Ha aKTUBHYIO HArpy3ky (0).

[Ton nmevictBuem DJIC BTOpUYHON OOMOTKM €2 TOK B ILIENIM HArpy3KH id MOXKET IMPOXOAUTH
TOJIBKO B TEUYEHHE TEX IOJIyNIEPUOJIOB, KOTJAa aHOJA JHOJAa UMEET IOJIOKUTEIbHBIM MOTEHIHAI
OTHOCUTEIBHO KaToda. [[noj mpomycKaeT TOK iyd B MEPBBIA MOJYNEPHO, BO BTOPOM MOJYIEPUOL,
KOrJia NMOTEHLHANl aHOJA CTAHOBUTCS OTPULATENIBHBIM, TOK B LENH PaBEH HYIIO. BeimpsmiieHHOE
HanpsKeHUe ugd B J11000i MoMeHT BpeMeHM MeHblie DJIC BTOpMYHON OOMOTKHM €2, TaK Kak 4acTb
HaIpsDKEHUsT TEpsieTCsl Ha AKTHUBHBIX COINPOTUBJIEHHUSX TpaHCOpMaTopa U OTKPBITOTO BEHTHUIIS



(y4uTbIBaeTCsl CONPOTHUBIEHUEM 7). MakcuManbHOe 0OpaTHOE HampspkeHue Ha BeHTUe Uosgpmax, Kak

BUHO U3 pUCyHKa 1,0, nocturaet ammiuTyqHoro 3HaueHust 9/]C BropuuHoii 00MOTKH E 2.
JluarpaMma nepBUYHOIO TOKa TpaHc(hopMmaTopa MoAoOHa JuarpaMMme BTOPUYHOIO TOKa, €CIIU

npeHe6peqb TOKOM HaAMarHM4MBaHUS U UCKJIIFOUUTH U3 HETO HOCTOHHHyIO COCTaBJUIIOHIy}O Id, KOTOpaﬂ
B MIEPBUYHYIO0 OOMOTKY He mparcpopmupyemcs. B cepaednuke TpancdopmaTopa 3a CH4eT MOCTOSHHOM
COCTABJISIIONIEH TOKa BTOPUYHOW OOMOTKH CO371a€TCsl JOOABOYHBIM MOCTOSSHHBIA MarHUTHBIA TMOTOK,
HACBIIIAIONINI CEepACYHUK. DTO SBICHHE HA3BIBAIOT — GbIHYIHCOCHHOE NOOMACHUYUBAHUE CePOeYHUKA
mpancghopmamopa NOCTOSTHHONW COCTaBIIAIONICH TOKA, KOTOPOE SBJISICTCS TJIABHBIM HEJIOCTATKOM 3TOU
cxeMbl. B pe3ynbpTaTe HachIIeHUS HAMarHUMYHUBAIOIINN TOK TpaHCc(opMaTopa Bo3pacTaeT B HECKOJIBKO
pa3 110 CpaBHeHI/IIO C TOKOM B HOpMaJ'II)HOM pemHMe HaMaroHnyvBaHUA CCpZ[G‘IHI/IKa. B03paCTaHI/Ie
HAMarHMYMBAIOIIETO TOKa OOYCJIOBIMBAeT YBEIMUYEHUE CEUYCHHs] MPOBOJAA TMEPBUYHOU OOMOTKH,
CIIEZICTBHEM YETO SIBISIFOTCS 3aBBIIICHHBIE pa3Mepbl TpaHcpopmaropa u rabapuThl BHEIIPSIMUTENS B
LIEJIOM.

/Jleyxnonynepuoonasa cxema co cpeoneii moukoiu (cxema Mumxkeguua).

OpnnHoa3HbIi ABYXIOIYTIEPUOIHBIN BHITPSIMUTEND CO CPEAHUM (HYJIEBBIM) BHIBOJOM BTOPUYHON
00MOTKHU TpaHCopmaTopa (PUCYHOK 2, a) IPUMEHSIOT B HU3KOBOJIBTHBIX ycTpoiicTBax. OH MO3BOISET
YMEHBIIUTh BJIBO€ YHCIO JHWOAOB U TEM CaMbIM MOHU3UTH IOTEPU, HO HMMEET OoJjiee HU3KHM
KO3(QQUIMEHT UCIONb30BaHUs TpaHChopMaropa U, CIEeI0BATENbHO, OOJbIIME rabapuThl IO CpaBHE-
HUIO C OJHO(Aa3HBIM MOCTOBBIM BBIIIPSIMUTENIEM, KOTOPBIM paccMOTpeH Huxke. OOpaTHOE HaNpsKEHHE
Ha JIM0JiaxX BBIIIE B 3TOU CXeMe, Y4eM B MOCTOBOM.
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Pucynok 2 — JIByxnonynepuoaHasi Cxema BBIIPSAMIICHHS CO CPEHEN TOUKOH (a) U JuarpaMmbl
HaIpsDKEHUH U TOKOB B HEW TIpH pabOTe Ha aKTUBHYIO HAarpy3Ky (0).

Heo0XoauMbpIM 3J€MEHTOM JIaHHOTO BBIIPSMUTENS SABISETCS TpaHCPOpMaTrop ¢ JIBYMs
BTOPUYHBIMHA OOMOTKaMH. BBIIpsAMHTENs CO cpeqHel TOYKOW SBISIETCS MO CYLIECTBY IBYX(a3HbBIM,
TaKk Kak BTOpUYHas oOMOTKa TpaHcopmaropa co cpeaHeil Toukoil co3maer ase D/IC, paBHbIe 1O
BEJINYMHE, HO MPOTHUBOIIOJIOKHBIE TI0 HampaBieHHI0. TakuMm 00pa3oM, cxema COCJUHEHHS O0OMOTOK
TaKOBa, YTO OJAMHAKOBBIC 10 BEJIMYMHE HANIPSHKCHHUS HA BBIBOJIAX BTOPUYHBIX OOMOTOK OTHOCHUTEIBHO
CpeIHeH TOYKM CABUHYTHI 1Mo (aze Ha 180°.

JlnarpaMMbl HaNPSOKEHUH U TOKOB, MOSICHSIOIIUE PAa0OTy JABYXIIONYIEPHOAHOTO BBIPSIMHUTEIS
CO CpPEIHUM BBIBOJIOM Ha aKTHBHYIO Harpy3Ky C y4eTOM IOTeph B TpaHc(opmarope M BEHTHIIX,
NIPEJICTaBICHBI Ha PUCYHKeE 2,0.

Bropuunbie 00MOTKHM TpaHCoOpMaropa IOAKIIOYEHBI K aHomam BeHTwied VD1 m VDa.
Hanpsbkenuss Ha BTOpUYHBIX OOMOTKax TpaHcopmaTopa w21 M W22 HaxXoIsITcs B IHpoTHBO(ase.

[Toaromy muonel cxemMbl VDi u VD2 npoBoOAsST TOK NOOYEPENHO, KaXIAblii B COOTBETCTBYIOLIUHU
MOJYNEPUO TUTAIOUIETO HANpsKEHUs. B TedueHue MepBOro MoJylepuofa IOJ0KUTEIbHbBIN

MOTEHIMAI HMMeeT aHoj auoga VD] W TOK iyd] MPOXOAUT YEpe3 HEro, Harpy3Ky M BTOPUYHYIO



MoJlyoOMOTKY W21 TpaHcdopMmaTopa. B TedeHne BTOpOro mojynepuojia MoJ0KUTEIbHBINA MOTEHIIUAT
uMmeeT aHon nuona VDo, TOK ivg2 MPOXOJUT depe3 Hero, Harpy3ky M BTOPUYHYIO MOJyOOMOTKY W22

TpaHcopmaTopa, MPUIEM B LIETIH HATPY3KH TOK iJ TPOXOIUT B TOM K€ HANpPaBIECHUH, YTO U B MEPBHIA
MOJTyTIEPUO/I.

Takum o00Opa3oM, B OTIMYME OT MPOCTEUIIETO OJHOIOIYNEPHOAHOTO BBINPSIMUTENS B
BBIIPSAMUTENIE CO CPEeHENH TOYKOMN BBINPSMIICHHBIH TOK MPOXOIUT Yepe3 Harpys3Ky B TeueHHEe 000uX
MOJTYTIEPHO/IOB MIEPEMEHHOT0 TOKA, HO KaxcOds U3 NOJI08UH 8MOPUYHOU 0OMOMKU mpancgopmamopa
OKA3bI8ACNICS. HASPYHCEHHOU MOKOM MOIbKO 6 meuyeHue nojaynepuooa. B pesynbrare BCTPEYHOTO

HaNpaBJICHUS M.J.C. IOCTOSHHBIX COCTaBJISIOIIUX TOKOB BTOPUYHBIX OOMOTOK i2/ U i22 B CEpJICUHUKE
TpaHcpopmaTopa Hem GbIHYHCOEHHO20 NOOMALHUYUBAHUSL.

Mocmoesan cxema (cxema I'peua).

OnnodaszHast MocTOBasi cxema (PHCYHOK 3, a) XapaKTepHU3yeTcs BBICOKHM Ko03(h( UIIMEHTOM
UCMOJb30BaHUS TpaHCPopMaTopa MO MOIMHOCTH M TOITOMY MOXKET OBbITh PEKOMEHJOBaHA IJis
WCTIOJIB30BAaHUS B YCTPOMCTBAX MOBBIIICHHOW MOIIHOCTH TPH BBIXOJHBIX HAMPSHKEHUSX OT JECSITKOB
710 COTEH BOJIBT; IyJIbCAllUM TaKue Xke, Kak B mpeaplaymeit cxeme. 1o cytu, pabota MOCTOBOI cXeMbl
B TEYECHHE KaXKIOro TIIONyNepruoJa HHUYEM HE OTIUYAeTCS OT CXEMBI CO CpEeIHEH TOYKOU
TpaHchopMaTopa, TOIBKO 3[€Ch MPOMYCKAET TOK HE OAMH BEHTWJb, a JABAa BEHTHJIS, COEAMHEHHBIX
MOCJIEI0BATEIBHO, U JUISl KaXA0T0 MOJIyIEPHUO/Ia UCTIONb3YIOTCSI HE OTJENIbHbIE TTOJIOBUHBI BTOPUYHON
0OMOTKH, a 0/1Ha OOMOTKA, YTO MOBBIIIAET 3PPEKTUBHOCTh UCIOIB30BAHUS TPAaHCPOPMATOPA.

JlocTonHCTBa — MEHbIlIee 0O0OpATHOE HANIPSKEHHUE HA AMOJaX B 2 pa3a, MEHbIINE TadapUThl, BHIIIE
KO3 QHULIMEHT UCIOIB30BAHUS TPAHCPOPMATOPA, YEM B CXEME CO CpeAHEN TOUKOH.

HenocraTok — Ha quonax najeHue HaANpsHKEHHS B 2 pasza OoJiblie.
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Pucynok 3 — OnHodaszHas MocToBasi cxema BhIpsMIIeHUs (cxema ['pena) (a) U quarpaMMbl
HaMpsKEHUH U TOKOB B HEH Mpu paboTe Ha aKTUBHYIO HArpy3ky (0).

JluarpaMMbl HanpsDKEHUH M TOKOB, MOSICHAOLIME pPabOTy OAHO(A3ZHOIO MOCTOBOTO
BBIMIPSMHUTENS] HAa AaKTUBHYIO HArpy3Ky C Y4YeToM TIOTepb B TpaHChOpMaTope W BEHTHIX,

MMpEACTAaBJICHBI HA PUCYHKE 3, 0. BLIXOI[HOG HAIIPSAKCHUE Ud TIPpU YUCTO aKTHUBHOM Harpyske, Kak U B
CX€ME€ C BBIBOJAOM CpGI[HGfI TOYKHU TpaHC(bopMaTopa, HMECT BHJ OJHOIIOJAPHBIX IIOJYBOJIH

HanpspKeHus u2 (pucyHOK 2, 6). DTo moiydaeTcss B pe3yibTare MOOYEPEIHOTO OTIHUPAHUS AHOIOB
VD;, VD4 wu VD, VD3. [Huomnet VD1 u VD4 OTKpBITBI 0OpU  MOJYBOJHE
HAMPSDKEHUS U2 TOJNOKUTETFHOM MOMSPHOCTH (IOKa3aHa Ha pUCyHKE 3,a 6e3 cko0okK), oOecreunBast
CBSI3b BTOPUYHON OOMOTKH TpaHc(hopMaTopa ¢ Harpy3Koil U co3jaBasi Ha HE HampsHKEHUE Ud TOU e
MOJSIPHOCTH, YTO W HampspkeHwe #2. Ha moiyBonHE HampspKEHUS #2 OTPUIIATEIBLHON TMOJSIPHOCTH



(mokazana Ha pucyHKe 3,a CcO CKOOKamH) OTKpHITHI auonbl VD2 m VD3, mnoxaxmodarorniue
HaHpﬂ)I(eHHe uUu2 K Harpy31<e C TOﬁ XKE HOJ'I}IpHOCTI:IO, YTO U HA HpeIILIIIyH_IeM I/IHTepBaHe.

BBuIy MICHTHYHOCTH KPUBBIX Ud U sbinpsimumenei be3 nomepb (MOCTOBOTO M CO CpEIHEH
TOYKOW) JIEHCTBUTENbHBI TE€ >K€ COOTHOIICHHS MEXKIy BBIIPSIMICHHBIM HanpsokeHueM Ugu

JEUCTBYIOIIUM 3HaUYeHUEM HanpsbkeHus U2,

MeTtoauka pacyera JMOAHBIX BbINIPSIMHUTE/IEH

[Ipu BBIOOpE AMOIOB BBIIPSIMHUTENS HEOOXOIWMO YYHUTHIBATH IENbI Habop (axTopos,
ONpPEACISIEMbIX: MNPUHUUIHAIBHON CXEMOW BBIIPSIMUTENA, YacTOTOM M BEJIMYMHOM BXOIHOTO
MEPEMEHHOI0 HANpPsDKEHUS, BEJIMUMHAMM HAIpSDKEHUS UM TOKa HAarpy3Kd, YCIOBUSMH SKCILUTyaTalluu
(Temmneparypa, BIAXHOCTh, YCTOMYMBOCTH BXOJHOTO HAMNPSOKEHUS W T.IL.), XapaKTEPOM HArpy3Ku
(eMKOCTHasi, WHAYKTUBHAs), HaIU4YMEeM KOMMYTAIIMOHHBIX TMEPErpy30K B IEMH Harpy3KH,
napaMeTpamMu MPUMEHSEMOro TpaHchopmaTopa  T.J1.

B mepByio ouepens HEOOXOIMMO pacCYUTaTh 3HAYEHHE MAKCHMAJIBLHOTO OOpaTHOro
HANPSIZKEHU s, IPUKIIAIBIBAEMOT0 K CHJIOBBIM JIMOJaM MPU paboTe BHIIPSIMUTENS BRIOPAHHOTO THIIA, a
TaK)Ke OIICHUTH CPe/lHee 3HAYEeHHE MPOTEKAIONIero Yepe3 HUX NMPsiMoro Toka. [lonydeHHbIe TAKHMM
00pa3oM 3HauCHHSI HEOOXOAUMO OTKOPPEKTHPOBATH B 3aBUCHMOCTH OT XapaKTepa Harpy3KH.

Pexum paboTbl guoaos
Twvn BoinpasMuTens
U 06p max I np cp
OnHogasHbI 0HOMONYNEPUOAHbIN n-U HCp » U BX Max 1 HCp
OpnHodgasHbIin ABYXNOJTYNEepPUOIHbIN _ _ l
CO CpeiHeil TO4YKOM n-Uy Cp - - Usx max 9 Iy cp
OpHoda3Hblil MOCTOBOK n 1
¢ E'UHCD’ Uy max E[HCp

2.1 Onnoda3Hasi OTHOMOJIYIIEPUOIHAS CXeMa
Jnst omHOA3HONW OJHOIOMYTIEPUOAHON CXEMBI pacyeT MPOBOAMUTCS B CIEIYIONMEM MOPSIKE.
Bnauane onpenensiercs cpeiHee 3HaUCHUE HANPSKEHUS HA Harpy3Ke:

T
Uncp =2 -2
314 0

rae UBX 1 — neHCTBYIOIIEE 3HAYCHHUE TIEPEMEHHOTO HAIMPSDKEHUS Ha BXOJIE BBITPSIMUTEIIS.
OrnpenensieTcst CpeTHUN TOK HArPy3KHU:

Iycp =0.318 Ipqax @)

rac Imax - AMIUINTY1a BBIIIPAMIICHHOT'O TOKA.



JleiicTByro11Iee 3HaUCHHE TOKA HATPY3KH [HI (uepe3 Auoja MpoTeKaeT TaKoil ke TOK):
Iyp =051
HI ML (3)

OTHOIICHUE CPEAHEr0 3HAYEHUsS BBIMPSIMIICHHOTO HampspbkeHuss UH.Cp K JACHCTBYIOIIEMY
3HAYEHUIO BXOJHOTO MepeMeHHOro HampspbkeHus UBX.J Ha3bIBaeTcsl KOA(P(GUIMEHTOM BBIIPSMICHHUS
KBrimI.

MakcumanbHOE 00paTHOE HANPSHKEHUE HA TUOJIE ONpeaensieTcs mo GopMyie:

U06p max = Usx max = 3,14 UH.cp, (4)

T.c. Ooslee yeM B TpU pa3a IPEBBIIIAET CpeJHEe BBHINPSIMIIEHHOE HAIpsDKEHHE (3TO ClledyeT
YUYMUTHIBATh MPU BIOOPE AMOA JIJIS1 BBIIPSIMUTEIS).

Ha ocHOBaHuM BbIlIEé PACCUUTAHHBIX [apaMeTPOB  BBIOMpAETCd  COOTBETCTBYIOLIUIA
BBIITPSIMUATEIILHBIN THO.

2.2 OnHodasHasi IBYXIIOJTYyIEPHOIHAS CXeMa
Jns onHo(da3HOM ABYXMONTYHNEPUOJHONM CXEMBbl pacdeT MPOBOAUTCS B CIEIYIOIIEM IOpsJIKE.
BHauane onpezensercs cpejHee 3HaUCHNE HANIPSKEHUS HAa Harpys3Ke:

8] =0637. T
HCF BX MPLX’ (5)

rae UBX Max — aMIUIMTYAHOE 3HAYEHHUE BXOJHOTO MEPEMEHHOIO HAIPSIKEHUS
OmnpenensieTcs CpeJHUIA TOK HArpy3KH:

Tgcop =0.037 Ipy piax )

rac IBx max — AMIUIMTY IHOC 3HAYCHUC BXOJAHOT'O TOKA BBIIIPAMHATCIIA.

OtpunaTenbHbIM CBONCTBOM JABYXIIOJYIEPUOIHON CXEMBI BBIIPSAMIIEHUS CO CpPEIHEN TOUKOU
ABIISICTCS TO, YTO BO BpeMs MPOXOXKIEHUS TOKa Yepe3 OJUH M3 TUOJOB OOpaTHOE HampshKEHHE Ha
IpyroM (3aKpbITOM) JUOJE B MHKE JOCTUIaeT YJBOCHHOI'O MAaKCHMAaJIbHOI'O BXOJHOT'O HAIPSKEHMS
MIO3TOMY:

U06p max = 2 Usx max. (7)

DTOro Henb3sl 3a0bIBaTh MPU BHIOOpPE AMOMOB 1jisi BhIIpsiMuTens. Ha ocHoOBaHWM BHINIE
pacCUYUTaHHBIX MTAPAMETPOB BEIOUPAETCSI COOTBETCTBYIOIIUE BHITPSIMUTEILHBIC THOIBI.

2.3 Mocmoesasa cxema

Tak ke, Kak U B JABYXMOJYIIEPUOJHON CXEME BBIIPSAMIICHHUS CO CPEAHEH TOUYKOH, B MOCTOBOM
CXEeMe HamlpspKEHHE MPUKIIAJIBIBAETCA K Harpy3Ke B TEUEHHUE BCETO MEPHOJa U3MEHEHUS HAIpPsHKCHUS
Usx. [Ipu 3TOM ero 3HaueHue JBa pa3a MPEBBIIIAET BHIXOAHOE HaIpspkeHHe cxeMbl. [losTtomy, mpu
OTHOM W TOM € HaNpsHKCHHH HArpy3kd B MOCTOBOM CXeMe K OOpaTHO CMEIICHHBIM JHOJaM
MPUKIAIbIBAaCTCSl HANpsDKEHHWE B JIBa pa3a MeHbllee. B CBA3M € 3TUM pacyeT mNapaMmeTpoB
BBINIPSIMUTEBHBIX TUO/I0B aHAJIOTUYEH 11.2.2

2.4 Bvioop evinpamumenbHviX OU0008
[Tpu KOHCTpyupOBaHHMU OJIOKOB MUTAHUS JJS BbIOOpA BBIIPSMUTENBHBIX AHOIOB HCIOJB3YIOT
ClieIyIollKe apaMeTphl, KOTOPbIE BCEra YKa3aHbl B CIPABOYHUKAX:
- MaKCHUMaJIbHOE 00paTHOE HampspkeHue nuoaa — Uoop;
- MAaKCUMaJILHBIA TOK auoaa — Imax;
- IpsAIMOE TaJieHNe HalpshKeHus Ha auoze — Utp.
HeoOxoaumo BBIOMpATh BCE 3TU MEPEUYHUCICHHBIE MApPaMETPhI C 3aMacoM, IS HCKITFOUCHUs
BBIXO/JIa JUOJIOB U3 CTPOSI.



MaxkcumanbHoe oOpaTtHOe HampspkeHue auoga UoOp AomkHO OBITH B /ABa pa3a Oosblie
PETBHOTO BBIXOJHOTO HampspkeHUs Tpanchopmaropa. B mpoTuBHOM citydae BO3MOXKEH OOpPATHBIH
mpo0oii p-n, KOTOPBIA MOXKET MPUBECTH K BBIXOJY M3 CTPOS HE TOJBKO JAMOAOB BBIIPSIMUTENS, HO H
JIPYTUX 3JIEMEHTOB CXEM MUTaHUS U HATPy3KH.

3HaueHNe MaKCHUMAaJbHOTO TOKa Imax BHIOMpaeMBIX IHOA0OB JOJDKHO MPEBBIIATH PEaTbHbBIN
TOK BbIIpsiMutenisi B 1,5 — 2 paza. HeBeimonmHeHue 3TOro ycCloBHUs, TaKKe MPUBOIAUT K BBIXOIY M3
CTpOs CHayajia IMOJ0B, a IOTOM JAPYTHUX JIEMEHTOB CXEM.

[Ipsimoe manenue HampspkeHus Ha auojae — Urmp, 3TO TO HaNpspDKEHUE, KOTOPOE MajaeT Ha
KpUCTaJUle p-n mepexoaa auoaa. Eciu mo myTH MpOXOXKAECHHS TOKa CTOST JiBa AMOAA, 3HAYUT 3TO
MajJieHue MPOUCXOIUT Ha JIBYX P-n mepexoaax. Jpyrumu cioBamu, HanpspKEHHE, T0JIaBaéMOe Ha BXO/T
BBIIIPSIMUTEJIS, HA BBIXOJE YMEHBIIIAECTCS HA 3HAUCHUE TaJCHUS HAIPSHKCHUS.

Y4yeOHble 3aJaHUS U METOAMYECKHE YKA3AHUS K UX BHINOJHEHHUIO
3aganmue 1. Bo16op a1uoaa AJ151 0JHONOJYIIEPUOJHOTO BHINPSIMUTEJISA.

1. CobGepure cxemy OIHOTOIYNEPUOMHOTO BBIMPSIMUTENS C BUPTYAIbHBIM THOJOM
(BxomHoe Hanpspkenue 220B, pucyHok 5, Tabnwuma 1).
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2. TlpousBenute HEOOXOIUMBIE U3MEPEHUS U PaCYET OCHOBHBIX MMAPAMETPOB JAHO/IA.
[To momy4eHHBIM TapaMeTpaM OCYIIECTBUTE MOJ00pP AMO/a (CIIPAaBOYHUK).

4. PazMectute BHIOpAHHBIN U0 B CXEME M CHUMUTE OCIHIIJIOTPAMMY BBIXOJHOTO
curnana. [Ipukpenure CKpUHIIOT C TOKA3aHUSIMU U3MEPUTEIHHBIX TPHUOOPOB.

(O8]

Tabnuna | — BapuaHTe! 3aganuit

Koadpdumuent | Conporusienue
TpaHchopmaluu | Harpy3ku R,, Om

1. |1 20

2. |1 30

3. |1 40

4. 11 60

5. |1 100

6. | 1,5 20

7. 11,5 30

8. 1,5 40

9. | 1,5 60

10.] 1,5 100

11.]12 20

12.12 30

13.]2 40




14.|2 60
15.]12 100
16.]12,5 20
17.12,5 30
18.12,5 40
19.12,5 60
20.12,5 100
21.]3 20
22.(3 30
23.13 40
24.(3 60
25.]3 100
26.]3,5 20
27.13,5 30
28.13,5 40
29.13.,5 60
30.13,5 100

3ananue 2. Bei0op auoaa st ABYXIOJIYIIEPHOIHOTO BBIIIPAMUTEJIA.

l.

(O8]

Cobepute cxemy OJHOIOIYIIEPUOJIHOTO BBIMPSMHUTENSI C BUPTYAIbHBIM JIHOJIOM
(BxomHoe Hanpspkerue 220B, Tabnuia 1).

[IpousBenure HEOOXOIMMBIE M3MEPEHHSI M PAacueT OCHOBHBIX MapaMeTpOB
JIOJTOB.

[To mory4eHHBIM MapamMeTpaM OCYIIECTBHUTE MOI00p AUOAO0B (CIIPABOYHHK).
PasmectuTe BBIOpaHHBIE AMOABI B CXEME€ M CHUMHUTE OCIHIIJIOTpaMMy
BBIXOJTHOTO  curHama.  [Ipukpenute  CKPUHIIOT €  TMOKa3aHUAMH
MU3MEPUTETHHBIX TPUOOPOB.

3ananue 3. Bbi0op Au0aa 1J11 MOCTOBOIO BbINIPSIMHUTEJIA.
1. BemmonHuTe 3amaHusi, aHAJOTMYHO MyHKTam 1-4 3agaHus 2, sl MOCTOBOM

CXEMBI BBIIIPAMUTEIIA.

TpeOoBanus k 0T4€TY
. TutynpHbIN TUCT
. Lenb paGoTsI
. PesynbpTarsl paboThl (CKPUHIIOTHI U TaOJHUIIBI).
. BBIBOJBI.

KoHTpoJsibHbIE BONIPOCHI
1. YUTo Takoe BBIIPSMUTENIbHBIN U0 ?
2. Kakue cxembl CXeM BBIIPSIMIIEHUS CYIIECTBYIOT?
3. Henocrarku oiHO(a3HON JBYXIOJYIEPUOTHON CXEMBI.
4. JIOCTOMHCTBA U HEJJOCTATKH MOCTOBOM CXEMBI.
5. KakrimMu OCHOBHBIMU MapaMeTpaMH XapaKTEPU3YyEeTCs BRIIPSIMUTEIbHBINA TUOA?



6. MoxHo i mpuMeHUTh 1o I1I0TTKH B KaueCTBE BHITIPSIMUTEIIBHOTO A101a?
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