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Vicmo4yHUKu rumaHusi 3a1IeKmpoHHoU arirap
U OCHOBHble COOMHOWEHUS rpu pabome 8binpsamMumerns
CpasHeHue cxeM 8birnpsmumernedu.

Cmabunuszamopskl HanpsXxeHusi u moka. [lpuHuun emabunusayuu u
OCHO8BHbIe ornpederneHus. [Napamempuyeckue cma6unu3amop Cmabunusamopsbl
Ha ocHoge OY. VmnyrbCcHble cmagunus

MemoOskI nuHeuHoU 06 U aHarlioeo8bIx cuzHa u ux
cxeMomexHu4eckas pearnusauyus: cwmabupyrowue ycusnu UTYH, UTYT,
WHYH, MHYH (MemoyHUKU moka/HanpsKeHus, yrnpasnsemMbie Mokom/HanpskeHuem),
JIUHUU 3a0epXKU, 2upamopkl, aHasio208ble KIo4u, akmueHbI ibmpbl, AM —
demeKkmophbl U YacmomHble OUCKPpUMUHaMOopPhbI, f1o2apuchmMuyeeklie ycunumesnu u
yMHoxumenu, 0emexkmopbl AM u YM, nozapucbmuyeckue ycurummernu u
YMHOXXUMmersiu)

'eHepamopsbl 3rekmpuyYecKux cuaHanos: 6JI0KUH.
Myrbmugubpamopsbl, 2eHepamopb! CUHYycoudaribHbIX cua
2eHepamophbl cUaHasio8 Ha fioaudeckux anemeHmax. M
MoOynsauuu

JluHelUHO-uMnynbCHbIE CXEMbI: UHME2P ue u oughhepeHyupyrowue
uernu, oOHosubpamopskl, mpuazepsi LLimudma, apamopabl, amrsiumyoHble u
B8PEMEHHbIE CENTEKMOPbI U 02paHu4umenu, 3AeKmMpoHHbIe KoY. CUHXPOHHbIE
demeKkmopabl.

bl. CxeMbl ebinipsamumerned
aKmueHyr Hazpy3Ky.

epamopesl,
, [TIH (ITINH),
I. BuObI u HazHa4yeHue



e VIcmOYHUKU NUmMaHus 3r1eKmpoHHOL
annapamypbl.
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Bmopu4yHble uCmOoYHUKU numaHusi I'I;&HEBHaqubI ornisi
rosly4eHUs1 Harnps»xeHus, Heobxoo0umoz20 0sisi
HerocpeocmeeHHO20 fUMmaHUs 3f1eKMpPOHHbLIX U Opyaux
yecmpoucmas. [lpedrnonae , 4mMo eMOpPUYHbIe
UCMOYHUKU 8 C80H 04epeoh rosly4arom 3Hepauto om
repeuYHbIX UCMOYHUKOB MumaHusi, 8bipadambiearouiux
3/1IeKmpu4ecmeo om 2eHepamopos, akKy.
0. [lumame anekmpoHHbIe ycmpoucmea
HerlocpedcmeeHHO om rnepeuYHbIX Ucmo
Herlb3sl.

Bmopu4Hbie ucmoYHUKU rnumaHus 56/l
Hauborsiee 8a)KHbIX ycmpoucme 3/1eK
yacmo HadexxHoCcmb moa2o Usu UH
31EKMPOHUKU CYyUECMBEHHO 3a
HaCcKOJ/IbKO HaleXXeH €20 8mopPUYHbIU UCMOYHUK rnumaHusi.
ObuwenpuHsaImo emopu4HbLIe UCMOYHUKU Ha3bleamsb
UCMOYHUKaMUu numaHusi.




e Paccmompum munuy4Hbie cmpyKmypHbIe CXeMbl UCMOYHUKOS8 MumaHus,
MosTyqaruwux Hepauro om npoMbituIeHHoU cemu ¢ Yyacmomou 50 y.

« Paccmompum sHayarne UcCmoYHUK numaHus 6e3 rnpeobpasosamerisi 4acmomei,
CMpYKmMypHasi cxema Komopoeo npedcmasreHa Ha pucyHKe.

Or cetn 50y _ |Tpancdop- Bbinps-

MaTop MIUTENDb

Crnaxusaio- Crabunu- | K Harpy3ske

W punbTp 3aTop

TpaHcghopmamop npedHa3Ha4YeH OJis 2alib8aHuU4YecKou pa3ssBKkU rnumarowiet cemu u
Haz2py3KU U UBMEHEHUS YPOBHS NepeMeHHO20 Harps>xeHusl. OObIYHO
mpaHcehopMamop Sensemcs MOHUXarWuM. Boinpsamumens npeobpasyem
rnepeMeHHoe HarpsiXXeHue 8 Harlpsi>keHue 00HOU rosspHAemu (rnyrbcupyrouee).
Cenaxusarowuu unbmp yMeHbwaem ryribcauyuu HaapsKeHus Ha 8bixode
gbinpsamumers. Cmabunusamop yMeHbwaem UsMeHeHUSs HarpsXKeHUsl Ha Ha2py3Ke
(cmabunu3upyem Harpsi>KeHue), 8bi38aHHbIe USMEHEHUEeM HarnpsixeHus cemu u
U3MeHeHUeM moka, rnompebriseMo20 Hazspy3Kou.

HarnpsixxeHue 8 cemu 06bIYHO MOXKem U3MeHsImbcs 8 Ouarna3oHe +15...—20 % om
HOMUHarbHO20 3Ha4YeHUsI.



Otcetublly Bompna-
MITESIO

*B amux ucmoyHukax Criaxit
HaripsipkeHue om cemu Bakot
rnodaemcs HerocpedcmeeHHo urieTp 1
Ha ebinpsmumerb 1. Ha ebixode
carnaxuearouwiez2o cunbmpa 1
cozdaemcs nocmosiHHoe | Ittt ittt bt bt Ll
Harps>xeHue, Komopoe 8HOBb

npeobpasyemcs 8 NepeMeHHoe Crnaxu- |K narpyske

TpaHcgop- Beinps- .
C MOMOWbI0 MaK Ha3bieaeMo20 ‘:mmqs g T2 Bawumu2
UNbT
uHeepmopa. PHARTR
[lonny4yeHHOe repemMeHHOe Harps)eHue umeem 4Yacmomy, 3Hadume npessiwarowyro 50 Iy

(0bbI4HO ucrnonb3yom Yacmomsbl 8 OecsmKuU Kuriozepuy). 3amem HarpsdeHue repedaemcsi yepes
mpaHcghopmamop, 8binpsmiasgemcs u gunbmpyemcs. Tak kak mpaHegopmamop 6 3amou cxeme
pabomaem Ha noebIWEHHOU Yacmome, mo e20 eec u 2abapumbl, @ makxe gec U 2abapumbi
cenaxuearuwieao ¢burbmpa 2 0Kasblearomcs O4YeHb He3HadumeRbHbIMU. Kak u 6 rnpedbidyweu
CXeMe, OCHOBHas poJib mpaHcghopMmamopa cocmoum 6 2allbeaHu4yeckol pa3sesske cemu U
Ha2py3Kku. WHeepmop, mpaHcghopmamop U ebinpaMumelis. 2 o06pasyrom KoHeepmop —
ycmpolicmeo 011 USMEeHEHUS YPO8HS MOCMOSIHHO20 HaPSXKEeHUS.

*Heobxo0umo ommemumsb, 4MmMO 8 makou cxeme UHBEPMOP 6bINosIHSem porib cmaburnu3amopa
Harnps>keHusi. B kadecmee aKmueHbIX [pubopoe 8 UHeepmope UCMOMb3YMCS MmpaH3ucmopsbl

(bunionsipHbie unu rosnessie). MIHo20a ApUMEHSIFOMCcs mupucmopabI.



Bbinpsmumernu npedHa3HadyeHb! O5is npeoGpXQeaHu,q
rnepeMeHHO20 HaripsikeHus (moka) 8 nocmosiHHbIU. OHuU
npumeHsiromcs 0515 numaHus rnpakmu4Yyecku ecex ycmpoucme Ha
rosyrnpoBoOHUKOBbIX U UHMezparibHbIX drieMeHmax, 8
MPOMbIWITIEHHbIX yCmaHOo8Kax 10 dfleKmpoceapKe U 8birsiaske
Memarnos, 8 mexHonoauu € fpouyeccamu 3rneKkmpeosnu3sa, 8
ariekmporipusodax pa3nuqHy§ mpaHcrnopmHbIx cpeadcms u m.o.

00HO@ba3Hble U MHo20ga3Hble (0b6bIYHO mpexghagHsie)
8bIrnpsaMuUmernu. |

8bInpsAMUMmMernu masnod, cpedHel K 6051bwoli MUHocmu.
Bbiripsamumernu manou MowHOCMuU, KakK rnpasuslo, s68/15t0mcs
O0HO@a3HbIMU, cpedHel U borbwol MoWHOeMU - mpexgasHbie



Bbinpsamumerns cocmoum u3 cusiogo2o , MoHUXaroueao
Harps»xeHue 8 cemu, cxembl > npeob'péylémeao rnepemeHHoe
HanpsxeHue U2 e nynbcupyrowee UO, mocmosiHHO20 [A@ HarnpasieHuro, u
canaxusaruieao



CpeoHee 3Ha4eHue 8bINpPsMIIeHHOo20 Hanp;%t/u,q U moka
KoaghpuyueHm riorne3Ho2o deucmeusi

KoagpbuuueHm nynbcauyul , orpedensemMbsiu OmHoweHuUeM
amniumyosbl repeou 2apMOHUKU ... 8bIMPAM/IEHHO20 HarpsXXeHus
K 8e/lu4uUHe e2o cpedHeu cocmasrissuieu

BHewHss xapaKmepucmwé - 3a8UCUMOCMb 8bIXOOHO20

(8bIMPAMIIEHHO20) HarnpsXXeHusi om eeriu4uHb! rnompebrisemozo
Hazgpy3Kou moka
PezynuposoyHas xapakmepucmuKka — 3agucumMogem

8bINPSAMIIEHHO20 Halps»KeHUsi om yera yripas/ieHusi (spemeHu
8KJ/1IO4YEHUS]) eeHmurieu.




(6eHMurIbHbIX ceolicmeax) rosyrnpPo8oOHUKO8bIX OUOOQ8.
Tok 8 ueru Hazgpy3Ku rpomeKaem mosibKo Ko2da HarnpsKkeHue Ha 8bixode

mpaHcghopmamopa umeem yKka3aHHbIe 3HaKU.
lo u Uo — nocmosiHHbIe cocmasrnsrouiue Harpsi>xe

,{

H.U IMOKa 8 HacpPy3Ke



3HaKu rnomeHuyuarsiog MeHsromcs (rnokasaHo 8 Kobkax) u mok
rnpomekaem 4epe3 ouoo VD2. B Hazcpy3ke 8 miedeHuu oboux

HaripaeieHuo



* B amou cxeme kaxxoblU rosyrnepuoo mo
yepe3s 08a rnpomueorionioXXHbIx ouooa.

* ToK 0bo3Ha4yeH KpacHbIM usemom. H
rnosyrnepuo0 obo3Ha4yeHo 3e/1eHbIM



. EMKocmtha/ cenakusarowut ousibmp
B — ebinpsamumerb
Bbinpsmumerb ebi0aem nynbcupyrouiee HaripsekgHue 0ris

Ko20a HaripskeHue ebInpAMuUmers npesbiwaeli HarnpssxeHue Ha
KOHOeHcamope, OH rnoodlapsi>xaemcs, a 3amem omoaem

pesyrnbmame rnyrbcayuu 3Ha4umesribHO YMeHbLaromcs rnpu
docmamoyHo bonbwWouU eMKocmu KOHOeHcamopa.



Pacyem duoda: Imakc=710 ,Uobp=3Uo
Pacyem mpaHcghopmamopa: U2=0,75U0 + I0(Ri+Rmp)/265

Ri — eHympeHHee conpomueneHue duoda RiGe=500/lo(MA),
RiSi=100/lo(MmA).

Rrp — conpomuerneHue eHympeHHuUXx obmMomok mpaHcgopmamopa
Rrp=500U0/(10(Uolo)1/4), TO}:Fopvquom OOMOTKU:
I2=2Io+12Uo/(Ri+RTp)

Pacyem KoHOeHcamopa: u60=1,2Uo po=60010/UoCo;
Co=600lo/Uopo ‘

Bbibop duoda: Uobp=3Uoe, Imakc=3,5l0
Bbibop TpaHcdhopmartopa: U2=0,75U0+I0(RI+R p) 530
Rmp=1000/lo(Uolo) 1/4 [2=lo+12U0/(Ri+Rmp)
Pacyem koHOeHcamopa: Co=300/o/UoPo (%)i* UCo=1.2U0
JeyxnosniynepuoOHbIli MOCcmMoeoli eblr
Uobp=1,5U0, Imakc=3,5l0

U2=0, 75Uo+lo(2Ri+Rmp)/530; Rmp=830/lo(Uslo)1/4; 12=21/2
lo+16,6U0/(2Ri+Rmp)

Co0=300Ilo/Uopo (%), UCo=1,2U0




O VVVV O

-

@, O
Lnsi oOHoronnynepuooHo2o Lns
Geyxnonyn/epuoOHoao

ebllripAMuUMmerniA 6bll'lpﬂl\/1‘lmeﬂﬂ

4

V._-_ N

O

Q)

AnemeHmMbI ouribmpa ornpeodesnsmcs uBblpakeHuu:
Llns oOHomnonynepuoOHo20
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