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B3AUMHASA LUEMNb NPUEMONEPEOATYUKA ANA PACXOOOMEPA

OBNACTb TEXHWKUN, K KOTOPOW OTHOCUTCHA N3OBPETEHUE

HacTtosiwiee u3obpeTeHMe OTHOCUMTCA K LEenu npuemonepegatynka ans
pacxogomMepoB. B yacTHocTM HacTosilee M3obpeTeHne OTHOCUMTCH K B3aUMHbIM

LensiMm npuemonepeaaTtyuka ans yrnbTpasByKOBbIX PacXo40MEpPOB.

YPOBEHb TEXHUKWA

Ha npoTsikeHMM MHOIMMX neT npeanaranncb pasfuyHble TUMnbl  Lenen
npueMonepegaTymka, nNoOAXOAsIUMX, B  YacTHOCTW, ANns  yNbTPasBYKOBbIX

pacxo4oMepoB.

B uenom npoM3BOAWUTENLHOCTL  YNbTPA3BYKOBLIX PacxXO4OMEpPOB, B
4YaCTHOCTM MPU HU3KUX pacxodax, HanpsiMylo 3aBUCUT OT pasHUL 3a4EepPXKU B
TpakTax curHana (BBepx MO MOTOKY WU BHU3 NO MOTOKY) LieNu BXOAHOrO Kackaja,
COEAMHEHHON C ynbTpasByKoBbIMM npeobpasoBarendamu. OdveHb Hebonblune
pasHULbl 3a0EPXKKU MOTYT MPUBECTU K OLLIMOKaM M3MepEeHUst Nopsiaka HECKONbKUX
MPOLEHTOB NMPM HU3KMX pacxopax. Kpome TOro, pasHuubl 3agepXknm MOryT ObiTb
BbI3BaHbl pasnuuMsiMn B ynbTpasByKOBbIX NpeobpasoBarensx. ATn ownbkn moryT
ObITb yaaneHsl B TeYEHUE KannMOpPOBKWU, OQHAKO UX U3MEHEHUE BO BPEMEHU U C
TEMNepaTypon MOXET NO-NpeXHeEMY npeactaBnsatb coboun npobnemy. Kpome Toro,
KanmbpoBKka NpM HU3KUX pacxogax 3aHMMaeT MHOro BPEMEHU U, CneaoBaTeNbHO,
TpebyeTr OGonbwmux 3aTtpatr. CywecTBylOT aApyrue TONonorMu Lenu, KoTopble
peLlalT BbILIEYNOMSIHyTble MPO6neMbl 3a4epXKKi, OAHAKO Anst 3TUX TOMONOrvin

Lenu YyacTo TpebyoTcsl JOPOroCTosALLME YCUNTUTENMW.

OauvH nogxog 6bin npepnoxeH B gokymeHTe DE 10 048 959, B kotopom
packpbiTa TONOMOrMS LenM C UCMONb30BaHMEM [OBYXBXOLOBOrO ONEPaUUOHHOIO
yCUNnuUTENs,, B KOTOPOM MOMOXWUTENbHLIA BXOA4 COEOUHEH C TreHepaTopoM

nepeagaBaeMblX CUrHanos, a OTpI/ILI.GTGJ'IbeIVI BXO04 coeanHeH Cc



10

15

20

25

30

41250 2

npeobpasoBatensMu 4epes nocnegoBartenbHbld uMmnegaHc, Zt, u ycTpoOUCTBO
nepeknioyeHus. Kpome Ttoro, otpuuaTtenbHbil BXO4 CNYXUT TO4YkOM obpatHom

CBSI3W OT BbIXO4a yCUnutens Yyepes uMmnepaHc Zf obpatHon ceasu.

OpavH cyuwlecTBeHHbIM HEQOCTATOK ToNonoruu uenu, npegnoxeHHon B DE 10
048 959, sakno4vaeTca B TOM, YTO BXOAbl YCUNUTENSA YyNpaBnsaloTCA NO-pasHOMY
npu nepepade u npueme. [lpu nepegaye BxOAHas anekTpuyeckas Luenb
ynpaenserca no 6GonbwoMy guanasoHy HanpsbkeHun obwero  pexuma,
COOTBETCTBYIOLEMY  YABOEHHOMY  aMniuMTygaHOMY  3HadYeHWo  reHeparopa
curHanos, Vix. [pu npueme BXogbl yaepXUBaKOTCA B NOCTOSIHHOMN paboyen Touke
C MOMOLLBIO TUXOrO reHepaTopa nepegaBaembix CUrHanoB. PasnuyHble cnocobbl
yrnpaBneHns BXOOHOW 3MEKTPUYECKOWN LENbK0 BAUAIOT Ha obuyld B3aMMHOCTb

npeanoXeHHOW Lenu.

B kauectBe npobrnembl, Ha pelleHue KOTOPOW HamnpaBneHbl BapuUaHThbI
OCYLLIECTBMNEHUS HACTOSLLErO U300peTeHusi, MOXeT paccMaTpuBaTbCsl co3daHue
B3aMMHOW Uenu npuemMoriepegaTtynka Ansi  pacxXxo4oMepoB, TakUX  Kak

yNbTPa3BYKOBbIE pacxoAoMepbl.

B kauecTtBe gpyron npobnemsbl, Ha peLLEHNEe KOTOPOW HanpaeneHbl BapuaHTbl
OCYLLECTBMNEHMSA HACTOALWErO N3006peTeHMs, MOXET pacCMaTpuBaTbCs CO3daHue

Lenu npuemonepegaTymka ¢ UCNosyib30BaHWEM MPOCTOW TOMOMOTUM LiEMW.

PACKPbITUE CYWHOCTN N3OBPETEHUA

[ns peweHuns BbiEyNnOMsiHyTbIX NpobremM npegnaraeTcsi, B NEPBOM acrnekTe
n3obpeTteHns, uenb npuemMonepegaTymnka ons pacxogomMmepa, cogepxaiiasa oowmn
TPaKT curHana Ansi nepegaBaemMblX M NPUHUMAEMbIX CUrHanoB, NpUYeM LENb
npuemMonepeaaTynka cogepXxuT Lenb reHepartopa, uenb obpaboTku CUrHanoeB u
TPaAHCUMMNEAAHCHLIN YyCUIUTENb, NPU 3TOM

- uenb reHepatopa (YHKUMOHANbHO COeAUHEHa C BXOAHLIM BbIBOAOM

TpaHCUMNeagaHCHOro ycunnurtensd,
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- uenb 06paboTkn curHanoB ¢YHKLUMOHANLHO COeAMHEHA C BbIXOAHLIM
BbIBOAOM TPaHCUMMNEAAHCHOIO YCUNUTENS, U

- TpaHCUMMNEOAHCHbIN ycunuTenb AONONMHUTENBHO COAEPXKUT
KOMOMHNPOBAHHBIN BXOAHOW/BBIXOAHOW BbIBOZ, BbINOMHEHHbLIA C BO3MOXHOCTLIO
byHKLUMOHANLHOIO COeAMHEHUss €  oaHMM unu  Bonee COOTBETCTBYHOLUMX
npeobpasoBartenen, MNpMY4EM TPaAHCMMNEOAHCHbIN ycunutenb obecneynBaeT
OoTAenbHbIN  MMNegaHc ZTx nepegavM Mexay BXOOHbIM — BbIBOOOM U
KOMOUHUPOBAHHLIM BXOOHLIM/BbIXOAHBIM BbIBOAOM U OTAENbHbIN uMnegaHc ZRx
npuema mexagy KOMOMHUPOBaHHBLIM BXOAHbLIM/BbIXOAHBLIM BbIBOAOM M BbIXOAHBIM

BbIBOAOM.

Mog TepmmHOM "uUenb npuvemMonepegaTynka” noapasymeBaeTca Lenb,
BbINOSIHEHHAA C BO3MOXHOCTBbIO KakK nepegaBaTb, Tak WU MPUHMMATb CUrHanbl
Jyepes psiq CooTBeTCTBYOWMX npeobpasoBatenen. CurHanel, nepepaBaemble
u/vnu npvHMMaemble COOTBETCTBYHOLUMKM npeobpasoBarensmu, Moryt ObiTb
yrnbTpa3ByKOBbIMW curHanamu. [log TakuMuM ynbTpasByKOBbIMW CUrHanamm B
AAHHOM OOKYMEHTe crnieyeT NoHUMaTb CUrHanbl, UMeLmMe YacToTbl B Juana3oHe
ot 100 kl'y go 10 My, Hanpumep, npegnoytTuTensHo okono 1 MIu. Cneayer,

OAHaKO, OTMETUTb, YTO TAaKXKe MOTYT NPUMEHATBCA Apyrne Anana3oHbl HacToT.

MpeanoxeHHas Uenb npueMonepeaaTtynka obnagaeTr TeM NPEMMYLLECTBOM,
4YTO OHa MMeeT OOLWMI TPaKT curHana Ans nepefaHHbiX U NPUHATBIX CUTHAMOoB.
Takum obpasom, MO CywecTBY NPeaoTBPAaLLAlOTCA pPasHUUbl 3adepXKU Mexay
CUrHarnamu BBeEpPX MO MOTOKY M BHM3 NO MOTOKY (T.e. nepegaBaemMbiMn U
NnpUHUMaeMbIMKU curHanamu). Kpome Toro, Lenb npyemonepegaTynka MoxeT ObiTb
BbINOSIHEHA C UCMNOJIb30BaHMEM MPOCTOM TOMNOMOMUU Lenu, B KOTOPYLO MOryT ObITb

BKIMHOYEHbl TONbKO ANCKPETHbIE KOMMNOHEHTDI.

Llenb npuemonepegatymMka COrMacHO HaCTOSLLEMY M300PETEHMIO MOXET
paboTaTb B Ka4yecTBe LENU BXOAHOrO Kackaga npuemonepegaryuka. B gaHHOM
OOKYMEHTE nog TEPMMHOM "BXOOHOM Kackag" nogpasyMeBaeTcsa  Uenb,

(bYHKUMOHANbHO CcOoeauHeHHasl, HENOCPEACTBEHHO WMM  ONOCPEeAOBaHHO, C
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COOTBETCTBYIOLMMIN Npeobpasosatensamn. Hacrtosiwee usobpereHue HaxoauTt
CBOE MPUMEHEHNE B OTHOLUEHUN PACXOAOMEPOB, BbINOMHEHHbLIX C BO3MOXHOCTbIO

NU3MEpPEHNS CKOPOCTEN NOTOKA KUAKOCTEN U/UMNK rasoB.

B uenom TpaHCcuUMnegaHCHbIM  ycunuTenb  npeactaeBnsier  coboun
npeobpasoBaTenb TOK-HaNpsbkeHne. TpaHCUMNeaaHCHbIE yCUnmMTenu MoryT ObiTb
BbIMOSIHEHbI  Pa3nU4YHbIMK  cnocobamu, Hanpumep, MyTEM  UCMNONb30BaHUS
ONepaunoHHbIX YCUNUTENEW B WHBEPTUPYIOLLEN KOH(urypaummn. B aTton
KOH(puUrypaumm TpaHCMMNEAAHCHbIM  ycunutens obpasyer UHBEPTUPYIOLLNN

yCUNnTEIb.

lMpegnouTnTENsLHO BXOAHBIE U BLIXOAHbIE BbIBOABI NMPEeACcTaBnsalT coboun
COOTBETCTBEHHO BblOENEHHbIE BXOAHbIE M BbIXOAHblE BbiBOAbl. B pgaHHOM
AOKYMEHTE Mo TEPMUHOM "BblAENEHHBIN" NOAPa3yMeBAOTCH BbIBOAbI, KOTOPbLIE

NCNONb3YKTCS TONBbKO NMMBO Kak BXOAHOW, NMOO Kak BLIXOAHOW BbIBOA.

MpeanoyTuUTEnbHO Lenb reHepatopa WMEET BbIXOAHOW umneaaHc, Zout,
ABMSAIOWMIACA NO CyLWecTBY MOCTOsHHbIM. Llenb reHepatopa BbINOfHEHa C
BO3MOXXHOCTbIO reHepauum NEPUOANYECKUX CUrHANOB, TakUX Kak CUHycouaanbHble
CUrHanbl, CUrHanbl NPsIMOYrofibHOM hopMbl U NoaobHbIE curHanbl. CurHanbl U3
uenn reHepaTtopa MoOryT OblTb CO34aHbl B WUMMyfbcax C ANUTENbHOCTSMM
COOTBETCTBYIOLLEIO KONMMYECTBa NepuoaoB. Takum obpa3oM, curHanbl UMMNynbcoB
MOFyT cOAepXaTb COOTBETCTBYIOLLEE KOMMYECTBO MNEPUOAOB CUHycoMAarnbHbIX

CUrHarnoB, CUrHanoB NPSMOYronbHON hopMbl UMK Aaxke OAHOLLAroBoN OYHKLUN.

Llenb npvemonepepatyMka MOXET AOMOMHUTENBHO CcoaepXaTb LeEnb
obpatHOn cBA3W, PYHKLMOHANbHO MOACOEANHEHHYI0 MeXay KOMOWHMPOBAHHLIM
BXOAHbIM/BbIXOAHBIM BbIBOAOM M LIENbIO reHepaTtopa. JTa uenb obpaTHON CBA3U
BbIMOSIHEHA C BO3MOXHOCTbIO (DOPMUPOBAHUS, HaNpUMEpP, MyTEM MONOCOBOWN

hunbTpauun, cMrHanos, nogasaemMbix LENbLIO reHepaTopa.
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Llenb npvemMonepeaaTymnka MOXET  AOMOSTHUTENBHO cogepxaTb
AOMONHUTENBHLIM  (PUKCUPOBAHHBLIN UMW NEPEMEHHBIA UMnegaHc, Zg, Mexay
KOMBWHMPOBaAHHBLIM BXOAHbLIM/BbIXOAHLIM BbIBOAOM W OMOPHbLIM MOTEHLMANOM,
TakKmMm Kak 3emnd. 3agada nepemMeHHOro uMmneaaHca, Zg, 3akniodaerca B
obecneyeHnn BO3MOXHOCTU KOMMEHCUPOBATbL M3MEHEHWUS B YCUIIEHUWU KOHTYPA,

BbI3BaHHbIE N3MEHEHUSIMU, BHECEHHBIMW B UMnegaHc ZRx npuemMa.

Llenb npuemonepepatynka AOMONHUTENBHO MOXeT nNubo copepatb OAWH
unu Oonee ynpaeBnseMbiX MNepeknoyYaTenen/MmynbTUNNEKCOpoB, nubo ObiTb
COEOUHEHHON C HUMW, ONS1 NOAAYM CUrHaroB Ha COOTBETCTBYIOLLUME MPUEMHbIE
wvnn nepegawwme npeobpasoBatenu U/Mnu OT COOTBETCTBYHIOLUMX MPUEMHbIX
wvunn nepepawwmx npeobpasosarenen, npu 3ToM oauH wunu  6Gonee
ynpaBnsieMbIX NepeknoyaTenen/MynbTUNNEKCOPOB (PYHKLMOHANBHO COEAMHEHDI C
KOMOMHMPOBaHHBIM  BXOAHbLIM/BbIXOOHBIM ~ BbIBOAOM.  Takum  obpasom,
ynpaensieMbI NepeknoyaTens/MynbTUMNMEKCOP MOXET NogasaTb CUTHanbl K nape
npeobpasoBartenen u OT 3TON napbl. Kaxgbii K3 ykasaHHOW napsbl
npeobpasoBartenen MoxeT paboTtaTb Kak nepegarwowmn npeobpasoBaTenb M Kak

npuemMHbIM npeobpasoBarternsb.

Llenb npvemMonepeaaTymnka MOXET  AOMOSTHUTENBHO cogepxaTb
AONONMHUTENbHBIE YNPaBsiEMble NepeKnovaTenu/MynbTUNNEKCOpPbI, UM BbiTb
COEOUHEHHON C HUMW, ONS1 NOAAYM CUrHaroB Ha COOTBETCTBYIOLLUME MPUEMHbIE
wvnn nepegawwme npeobpasoBatenu U/Mnu OT COOTBETCTBYHIOLUMX MPUEMHbIX
n/nnun nepegaroLmx npeobpasoBarenen. o™ AONOSTHUTENbHbIE
nepeknoYaTenn/mMmynbTUNIEKCOPbl MOTYT YNPaBnATbCA MHAMBUAYANbHO, TaK 4To
curHanbl MOryt ObiTb HanpaeneHbl K MHOXECTBY npeobpasoBarenen wunu um3

MHOXecTBa npeobpasoBarenen He3aBMCUMbIM 0BPa3oOM.

Mepeknoyatenn/mynbTMNNEKCOpbl  MOryT  OblTb  BbINOMHEHLI B BUAE
nepeknoYaTenen/mMmynbTUNNEKCOPOB HECKONBbKUX Pas3nUYHbIX TMMNOB - Nn6o B BUAE
OOHOMNONIOCHBLIX NepekniyaTtenen Ha ogHo HanpaeneHue (SPST), nubo B Buae

MynbTUNnekcopa. Kaxabli anemMeHT nepeknoyaTens unmM MyrnbTUnnekcopa MoXxeT
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ObITb MPOCTBIM MHTETPUPOBAHHBLIM UNN OUCKPETHLIM NEPEKIoYaTeNnemM Ha OCHOBE
NoneBoro TpaH3MCTopa Co CTPYKTYpon MeTann-okcma-nonynposogHuk (MOSFET),
unn Gonee CnoXHbIM nepeknovareneM T-Tuna Ansi NOBbILUEHWST XapaKTEPUCTUK
nepekpecTHbIX noMmex Mexagy npeobpasosatenamu. OH Takke MOXeT ObiTb
KOMOMHMPOBAH C  MNEPEKMOYATENsMUM  KOPOTKOMO  3aMblkaHUsA  4epes
npeobpasoBaTteny Ans AONONHUTENBHOIO YCUNEHUS NEPEKPECTHBIX NMOMEX MEXAY

npeobpasoBarensmu.

B Hactoawem  gokymeHTe  nog  TepmuHOM  "npeobpasoBartens”
nogpasymeBaetca nubo nepegawowun, nmubo npuemMHbin npeobpasosatens. B
KayecTBe nMpuMMepa B HacToAWEM  U300peTeHUn  MOryT  MPUMEHSITLCA
Nbe3oanekTpuydeckne npeobpasoBaTtenn, BLINOMIHEHHbIE C BO3MOXHOCTBIO Kak

reHepupoBaTb, TaKk U AeTEKTUPOBATb YNbTPa3BYKOBbIE CUrHarbI.

Bo BTOpoM acnekte HacTosiuiee U3obpeTeHMe OTHOCUTCS K pacxoaoMepy,
cogepxaweMy Uenb npueMonepegaTyMka COrfacHO  MEepBOMY  acnekTy
HacTosiwero  u3obpeteHmss. C  TOYKM  3pEHUs  BLINOSIHEHUS  Lerb
npuemonepeaaTymka MoXeT ObiTb BbINONIHEHA U KOH(OUIYPMpPOBaHa, Kak pacKpbITO

B CBA3M C NEPBbIM aCNneKToM.

Pacxopgomep MOXeET AOMONMHUTENBHO cogepxaTb MHOXECTBO
npeobpasoBaTenen, BbINOMHEHHbIX C  BO3MOXHOCTBIO  COEOUHEHMS1  C
KOMOMHMPOBaAHHBIM  BXOOHBLIM/BLIXOOHBIM ~ BbIBOAOM  TPaAHCUMMEAAHCHOrO
yeunutens. [1o MeHbllen Mepe HEKOTOPOE KONMYECTBO U3  MHOXECTBa
npeobpasoBartenen MOryt ObiTb BbINOMHEHbLI C BO3MOXHOCTLIO KakK nepegasarth,
Tak U NpMHUMaTh curHanel. MHOXecTBO npeobpasoBatenen cnocobCTBYIOT TOMY,
YTO CUrHarbl, TaKMe KaK ynbTpPas3BYKOBbLIE CUTHasbl, MOTyT MOCbLINATLCS Kak BBEPX

no NOTOKY, TaK N BHM3 MO NMNOTOKY OTHOCUTEJIbHO HanpaslieHNA 3a4aHHOIo noToKa.

Yevnutenb MOXeT ObITb (PYHKLUMOHANbHO COEAUHEH C BbIXOAHBLIM BbIBOAOM
TpaHcuMmnegaHcHoro ycunutens. KosdduuMeHT ycuneHuss 3TOro  ycunutens

MOXET OblTb NEepeMEeHHON BENUYMHOW. ITO MOXeT ObiTb NPeanoyTUTENBHO MO
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OTHOLWIEHUIO K nocnegywowen obpabotke curHanoB. PakTUYECKM KOIPPUUMEHT
ycuneHust yeunutenst Moxet ObiTb AMHAMUYECKOW NEPEMEHHOW BESIMMUHOW, TO
€CTb OH MOXeT ObITb uaMeHeH B noboe Bpemsi, HANpUMeEpP, Mexay nepegadven u

NPUEMOM.

KPATKOE OMUCAHWE YEPTEXEWN

Hacroswee n3obpeteHne onucaHo 6onee nogpobHO HWXKE CO CCbiflkamu Ha

npunaraemble YepPTEXM, HA KOTOPbIX

Ha cour. 1 nokasaH NPUHLMN HACTOALEro n3obpeTenHns,

Ha cour. 2 nokasaH NPUHUUN TPAHCUMNEAAHCHOIO YCUIUTENS,

Ha cour. 3 nokasaHbl TpU BapuaHTa OCYLLECTBIEHMS LIENU reHepaTopa, u

Ha cour. 4 NoKasaH BapMaHT OCYLLECTBIEHMS HACTOSALWErO N306peTeHUs.

XoTa usobpeTteHne gonyckaeT pasnuyHble Mogudukaumm n anbTepHaTUBHbIE
opMbI, Ha YepTexax NocpeacTBOM MPUMEPOB NMoKasaHbl KOHKPETHbIE BapUaHThI
OCYLLECTBNEHNs, KOoTopble nogpobHO onucaHbl Hwke. Cneagyet, OAHAaKoO,
NoHMMaTb, YTO U300peTeHMe He OrpaHMYMBaEeTCA KOHKPETHLIMU PaCKPbITbIMU
dopmamu. HanpotmB, wu3obpeteHMe oOxBaTbiBaeT Bce  Moaudukauuu,
3KBUBANEHTbl W anbTepHaTuBbl, Nognajawwme nog CywHOCTb U 00bLeM

n3obpeTteHns, onpegeneHHbie npunaraeMmon popmynon nsobpetenHus.

OCYIWECTBNEHVNE N3OBPETEHNA

B ceoem Hambonee obuwiemM acnekte Hactosiiee n3obpeTeHne OTHOCUTCS K
TOMONOrMK Lienu nNpuemMonepeaarynka, kotopass Moxet obecneunTtb ctabunbHoe
CMELLEHNEe HYNEeBOro pacxoda, PaBHOE HymM, B pacxogoMepax, Takux Kak

yNbTPa3ByKOBble pacxogomepbl. B ugeanbHoMm crniydae Tononorus  Lenu
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npuemonepegaTyMka COMMacHO HacToAWEMY W30OpEeTeHUlo He 3aBUCUT  OT

BNUSIHWI TEMNepPaTypbl U UBMEHSIIOLLUXCSA MMNEeAAHCOB npeobpasoBaTtens.

[na npenoTBpalleHMs pasHWL 3adepXKu B LENU MpueMonepeaaTtyuka
COrMacHO HacTosAleMy M30OpeTeHuo npeanaraeTcsa TOMonorns Lenu ¢ OOHWM
o6WMM TPaKTOM curHana Ans CUMrHanoB Kak BBEpX MO MOTOKY, Tak U BHU3 MO
NOTOKY, TO eCTb Ansa Nnbo nepeaasaeMblx, NMMG0 NPUHMMAEMBbIX curHanoB. Kpome
TOrO, COrnacHo HacTosleMy  U306peTeHuto npeanaraeTcs uenb
npuemMonepeaaTynka, B KOTOPOM COOTBETCTBYHOLME npeobpasoBateny MoryTt
pabotaTe B3aMMHO AN NPEAOTBPALUEHUS BMUSHWMIA OT pasHbIX WMMNEAAHCOB

npuemonepeaaTymka.

Ha dwur. 1 unsobpaxeHbl koMnoHeHTbl uenu 100 npuemonepegatymka
cornacHo Hacrtosiwemy wusobpeteHntoo. OCHOBHbIMU KOMMOHeHTamu uenm 100
npuemMonepegaTynka SABNAKTCA TpaHCuMneaaHcHein yeunutens 101, nmerowmn
BxogHon BbiBog 104, BbixogHou BbiBO4 106 M KOMOGMHMPOBAHHLIN

BXOAHOW/BbIXOAHOW BbiBoA, 105.

B TeueHne nepegaunm TpaHcumnegaHcHblM npeobpasoatens 101
ynpaensetca uyenbto 102 reHepaTtopa curHanos. Llens 100 npuemonepegatyunka

paboTtaeT cneayrowmm obpasom.

[MepepgaBaeMbil  CUMrHam C  HU3KMM  UMNENaHCOM  TFeHepupyeTca  Ha
KOMOMHMPOBAHHOM  BXOOHOM/BbIXOAHOM BbiBoge 105 TpaHCcMMnegaHCHOro
ycuniutensa 101. KomGuHupoBaHHbIM BXOOHOW/BbIXOAHOW BbiBo4 105 ynpasnsiet
ogHMM u3 npeobpasosatenen 111, 112 ¢ NOMOLLBIO OKOHEYHOro nmnegadca 109

npeobpasoBartens 1 ¢ NOMOLLBIO Nepeknovarens/mynstunnekcopa 110.

Cnepnyet OTMEeTUTb, YTO KONUYECTBO npeobpasoBaTenen MoXeT OTnnyaTbCs
OT nokasaHHoro Ha dwur.1. Takum o6pasom, BMECTO [ABYX, KOJMYECTBO
npeobpasoBartenen MoXeT ObiTb PaBHO TPEM, YETbIPEM, NATM UK aaxe GonbLue.

Kpome TOro, KonuyecTBo nepekntoyaTenen/mynbTUnnekcopoB MoxeTt 6biTe Honee
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ogHoro. B aTom cnydyae kaxgbli M3 nepekniovaTenen/MynbTUNIEKCOPOB MOXET

ynpaenATeCA UHOUBUAYaAINbHO.

B TeyeHue npumema uenb 102 reHepaTopa CUrHanoB He OCyLleCcTBNsSeT
nepegady, npu 3TOM CUrHan OT OAHOro u3 apyx npeobpasosartenen 111, 112
nogaetcsa Ha KOMOMHMPOBAHHbIN BXOAHOW/BbIXOAHOMN BbIBO/, 105
TpaHcuMmnegaHcHoro yeunutena 101 yepes nepeknovatens/mynstunnekcop 110

N OKOHe4HbI nmnegaHc 109 npeobpasosartens.

BeixogHon curHan ot TpaHcumnegaHcHoro ycunutensa 106 moxer ObiTb
AONONHUTENBHO ycuneH B ycunutene 108 (NyHKTMpHas nWHUSA) A0 nojaudu
KOHEeYHOro BbixogHoro curHana 113 yepes uenb 103 obpaboTkm curHanos. 37O
pononHuteneHoe ycuneHue B ycunutene 108 moxeTt ObiTb NepeMeHHbIM Unm
PUKCMPOBAHHBLIM, NMPU 3TOM OHO MOXET 3aBUCETb OT TOro, nepefarTcs Unu
npuHMMmaroTca  curHanel. Cnegyer oOTMeTUTb, 4TO  yeunutens 108 moxer

cocTaenaTb YacTb yenu 103 o6paboTkmn curHanos.

Kak nokasaHO NyHKTUPHOM NuHMen Ha cwur. 1, uenb npuemonepegaTyunka
ONUMOHAarnbHO MOXET BKNoYaTb B cebs oTpuuatensHyto obpaTHyto cBasb 107 oT
KOMOUHUPOBAHHOIO BXOOHOr0/BbIXOAHOrO BbIBOAA TpaHCMMMNEeaaHCHOTro
yeunutena 101 k yenu 102 reHepatopa curHanoB. OTpuuyatenbHas obpartHas
cBA3b obner4yaetr BO3MOXHOCTb WCMOMNb30OBaHUA CIIOXHOIO ynpaBneHust C
obpaTHOM  CBA3bIO,  BKMNOYasdA, Hanpumep, MNOMOCOBYKD  unbTpauumio.
OtpuyatencHaa obpaTHas CBA3b MOXET ObiTb BbINOMHEHA pPa3NUYHbLIMU
cnocobamu, TakMMW KakK MWCMNOMb3OBaHWE KaK MACCUBHbLIX, TaKk W aKTUBHbIX

KOMMNOHEHTOB, TaKMX Kak YCUNUTENMW, TPaH3UCTOPbI, TpaHcopMaTopbl U T. 4.

lMpeobpasosatenn 111 u 112 nokasaHbl NUWbL CXemMaTM4HO. Ha npaktuke
npeobpasosaterm 111, 112 wmoryt Bknowatb B ceba  pasnuuHble
nocrnegoBaTenbHble U napannenbHble umnegaHcel. [peobpasosartenu 111, 112
BbINOSIHEHbI C BO3MOXHOCTLIO NepeaaBaTtb U/WNu NpUHUMaTh CUrHanbl, Takue Kak

ynbTpasBykoBble curHanbl. [lepekniodatens/mynbtunnekcop 110 moxer ObITb



10

15

20

25

30

41250 10

BbiNONMHEH B BUAe nepeKmoaneneVllmynbTmnneKcopOB HECKOJIbKUX Pa3JyinYHbIX

TMNoB - NMbo B BUAe nepeknovatenen SPST, nubo B Buge MynbTunnekcopa.

Ha c¢wur. 2 nokasaH TpaHcMMmnegaHcHbin ycunutens 200, umerowmn Bxopg
201, Bbixog 202 n kombuHMpoBaHHbIM BxOA/Bbixog 203. TpaHcumMnegaHCHbIN
YCUNUTENb COAEPXKUT MHBEPTUPYIOWMA yeunutens 204, oTAenbHbIN MMNEAaHC
206 nepegayu MexXxagy  BXOAHbIM BbIBOOOM 7] KOMOMHMPOBAHHBLIM
BXOAHbLIM/BbIXOAHLEIM BbIBOAOM, W OTAENbHbIM MMmnegaHc 205 npuema mexagy

KOM6I/IHI/IpOBaHHbIM BXO4HbIM/BbIXO4HbIM BbIBOAOM U BbIXOAHbLIM BbIBOAOM.

Ha dwur. 3 nokasaHel Tpy BO3MOXHbIX WCMOMHEHUA LUENnu reHepaTopa
CUrHanoB, BbIMOSTHEHHOW C BO3MOXHOCTbBIO reHepaLmmM nepuoguyecknx CUrHanos B
BAMAE WMMNYNbCOB, TakUX KaK CUHycouaarnbHble CurHanbel WM curHanbl
NPSIMOYroNbHOM (POPMbI, MMEIOLLUE COOTBETCTBYIOLLEE KONMUYECTBO NEPUOOB.
Kak nokasaHo Ha chur. 3a, uenb reHepaTtopa CUrHanoB MOXET BKMoYaTb B cebs
reHepatop 301 npPAMOYronbHbIX CUrHanoB, CBSI3aHHbIN C umnegaHcom 302

nepegadun Ao OCTUXKEHMUS BbIXogHOro Bbieoga 303.

B kadecTBe anbTepHaTMBLI LiEMb reHepaTtopa CUrHanoB MOXET BKNOYaTh B
cebsa nonocoson unbTp NEPBOro Mopsigka, Kak nokasaHo Ha ¢ur. 3b, 4TOOLI
dopmupoBath M yaanATb NOCTOAHHYK cocTtasnsawwyw (DC) wus curHana
NPAMOYrOnbHbIX MMNYNbCOB U3 reHepatopa 304 curHanos. Monocoson hunbTp
BbINOSIHEH C mncnonb3oBaHMem conpotmeneHna 305, 308 un koHpgeHcaTopos 306,

307. BbixogHoM curHan nogaeTca Ha BbixogHou BbiBog 309.

Ha c¢ur. 3c nokasaHa ewe 6onee cnoxHasa Uenb reHepaTopa CUrHanoB, rge
curHan obpaTtHOW CBA3M OT KOMOMHMPOBAHHOIO BXOAHOrO/BLIXOAHOMO BbLIBOAA
TPaHCUMMNEAAHCHOrO yCUNUTENs NogaeTcs Ha BXOAHOW BbiBog 316. OTOT curHan
obpatHon cBsA3n obecneumBaldT BO3MOXHOCTb  OOCTYMHOCTM  MOMIOCOBOW
dunbTpayMm BTOPOro nopsigka reHepupoBaHHOro curHana 310 npsAMOoyronbHoOn
dopmbl. Conpotuenenns 311, 312 n koHgeHcatopbl 313, 314, B kombuHaumm ¢

Opyrnmm KOMrnoHeHtamn uenn, B TOM 4Yucne TpaHCMMHeﬂaHCHbIIZ YyCUINNTEID,
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obecrneymBaloT MONOCOBYIO (hMUnbTPaUUO BTOPOro nopsiaka u copmupoBaHue

curHana npsiMoyrosibHor ¢oopmel OT reHepaTopa 304 curHanos.

Cne,u,yeT OTMEeTUTb, 4YTO Uenb reHepartopa CUrHarnoB MOXeT ObITb BbINOMHEHA
anbTepHaTUBHbLIMU CI'IOC068MI/I7 KOTOpblE MOryT oOTnnyatbCA OT I/ICI'IOJ'IHGHI/II7I,

n3obpaxeHHbIxX Ha dour. 3.

Ha dwr. 4 wnsobpaxeH papyron BapuaHT ocywectsrneHns uenu 400
npuemMonepegaTynka CcornacHo Hactoswemy usobpeteHuto. Ha cur. 4 uenb
reHepaTtopa curHanoB cogepXxut reHepatop 401 curHanoB U BbIXOAHOW MMMNESaHC
402. TpaHCMMNEeQaHCHBIN YCUNMUTENDb COAEPXKUT MHBEPTUPYIOLWMIA yeunuTtens 403,
dukcupoBaHHbin  umnegaHc 404 nepegaum Mexgy BXOAHbIM - BbIBOAOM U
KOMOMHNPOBAHHBIM BXOAHbBIM/BbLIXOAHBIM BbIBOAOM, U NEpPeMEHHbIM nmnegaHc 406
npyema mexagy KOMOMHMPOBaHHbLIM BXOOHbIM/BbIXOAHBIM BbIBOAOM M BbIXOAHbBIM
BbIBOAOM. 3agada 3Toro nepeMeHHoro umnegaHca 406 npvema cOCTOUT B TOM,
4yTobbl caenatb KO3SMMULMEHT yCUneHnsa npu npueme nepemeHHoim. OgHako ¢
TOYKM 3PEHUS B3AaWMMHOCTU TaKOW MEPEMEHHbIN KOIMMPULNEHT YCUNEHUS NpU
npueme 6yget pabortatb Hagnexawmm obpasoM TONMbLKO B TOM Cryyvae, ecnu
Mexagy KOMOWHMPOBaHHbIM  BXOAHBIM/BbIXOAHBbIM  BbIBOAOM U OMOPHbBIM
noTeHuManom, Takum Kak semns, 6yaet BctaBneH Apyron nepeMeHHbIn uMnegaHc
405. dyHKUMA 3TOro nepemeHHoro mmnegaHca 405 saknoyaetrca B TOM, Y4TOObI
KOMMEHCUPOBaTb U3MEHEHUS B YCUMNEHUN KOHTypa, BbI3BAHHbIE WM3MEHEHUSIMU,

BHECEHHbIMWN B uMnegaHc 406 npmema.

HakoHeu, K  KOMOMHMPOBaHHOMY  BXOAHOMY/BbIXOOAHOMY  BbIBOAY
TPaAHCUMMNEAAHCHOro ycunuTensa 4depes nepekniodaTtens/mynobtunnekcop 408 un
OKOHEYHbIN uMmneaaHc 407 npeobpasoBarens NOAKMNIO4YEHbI aBa

npeobpasosarens 409, 410.
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®OPMYJIA USOBPETEHUA

1. Llenb npuvemMonepegatuMka nnsi pacxogomepa, cogepxawas obwun TpakTt
CMrHana pAans  nepegaBaemMblX UM MPUHUMAEMbIX  CUTHanoB, MpuYeM  Lenb
npuemMonepegatynka COAEpPXKUT Lenb reHepartopa, uUenb o6paboTkM curHamnoB wm
TPaAHCUMMNEAAHCHLIA YCUITUTENDb, NPU 3TOM

- uenb reHepatopa QYHKUMOHANbLHO COE€AMHEHA C BXOAHbIM  BbIBOAOM
TPaAHCUMMNEAAHCHOIO YCUNUTENs,

- yenb 06paboTkM cuUrHanoB PYHKUMOHANbHO COeAUHEHA C BbIXOAHbLIM BbIBOAOM
TPaHCUMMNEAAHCHOIO YCUNUTENS, U

- TPAHCMMMEOAHCHbIA YCUNUTENDb AOMOSTHUTENBHO COAEPKUT KOMOUHMPOBAHHbLIN
BXOAHOW/BBbIXOAHON BbLIBOA, BbLINOMIHEHHBLIN C  BO3MOXHOCTBIO  (PYHKLMOHANbLHOIO
coeauHeHust ¢ ogHMM unu Gonee COOTBETCTBYOWMX npeobpasoBarenen, npuyem
TPaAHCUMMNEAAHCHbIA YCUINUTENb BbIMOSTHEH C BO3MOXHOCTBIO o6ecneyeHnst OTAENbHOro
uvmnegaHca ZTx nepegayn Mexgy BXOAHbIM BbIBOAOM W KOMOWHMPOBAHHLIM
BXOAHbLIM/BbIXOAHLIM BbIBOAOM W OTAENbHOrO wmMmnegaHca ZRx npuema mexay

KOM6I/IHI/IpOBaHHbIM BXOAHbIM/BbLIXOAHBLIM BLIBOAOM M BbIXOAHLIM BbIBOAOM.

2. Uenb npuemonepegatumka no n. 1, npMyeM TpaHCUMMNEAAHCHbLIN YCUNUTENDb

COAEPKUT UHBEPTUPYIOLLNIA YCUNUTENb.

3. Uenb npuemonepegatynka no n. 1 unm 2, npudyemM BXOAHLIE U BbIXOAHbLIE
BbIBOAbI NpeacTaBnaioT coboM COOTBETCTBEHHO BblAENEHHbIE BXOAHbIE WU BbIXOAHbIE

BbIBOAbI.

4. LUenb npuemonepegartyumka no nmobomy mns n.n. 1-3, npuyemM Uenb reHepartopa
UMeeT BbIXOAHOW wumnegaHc Zout, npy 3TOoM OTHOWweHune ZTx/Zout gaBnsdeTcs no

CYLLECTBY NOCTOSIHHbIM.

5. Uenb npuemonepegatumnka no nobomy 13 n.n. 1-4, npuyem uenb reHeparopa

BblIMoNiHeHa ¢ BO3MOXHOCTbIO reHepnpoBaTb nepnogunvyeckmne CUrHanbl.
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6. Uenb npuemonepegatumka no nwobomy um3 n.n. 1-5, oONONAHUTENBHO
cogepxawas uenb obpaTHOW CBA3W, (PYHKUMOHANbHO NOACOEANHEHHYID MexXay

KOM6I/IHI/IpOBaHHbIM BXOAHbLIM/BbLIXOAHLIM BEIBOAOM U Lenblo reHepartopa.

7. Llenb npuemonepegartyuka no n. 6, npudem Lenb obpaTHOM CBA3N BLINOMHEHA C
BO3MOXXHOCTbIO (POPMUPOBAHMSA, HAaNpMMep, NyTem nosiocoBon punbTpaymm, CUrHanos,

nodaBaeMblIX LIENbIO reHepaTopa.

8. Uenb npuemonepegatumka no nwobomy u3 n.n. 1-7, OONONHUATENBHO
cogepxawiass AOonoSHUTENbHLIM (PUKCUPOBAHHBLIN UMM MEPEMEHHBLIM MMnegaHc Zg

Mexay KOM6I/IHI/IpOBaHHbIM BXOAHbLIM/BbIXOAHbLIM BEIBOAOM U ONOpPHBIM NOTEeHUManomMm.

9. Uenb npuemonepegatumka no mobomy wm3 n.n. 1-8, AONONHUTENBHO
cogepxallas oguH unu bonee ynpasnsemMbix nepeknovatenen/mMmynbTMnIekCopoB ans
nogaym CurHanoB Ha  COOTBETCTBYWOLME MpUMEMHblE  W/WnNu  nepegarowme
npeobpasoBatenu wWunn OT COOTBETCTBYIOLWMX MNPUEMHBLIX WWNU nepeaarLwmnx
npeobpasoBartenen, npu 3TOM OaVH unm bonee ynpaBnsieMbix
nepeknoyaTenen/MynbTUNIEKCOPOB PYHKLNOHANBHO COeAUHEHBI C KOMOUHNPOBAHHBIM

BXOAHbBIM/BbIXOAHbLIM BbIBOAOM.

10. Pacxogomep, cogepxawimi Lenb npMemonepeaatymka no niobomy ms n.n. 1-9.

11. Pacxogomep no n. 10, AONOMHUTENBHO CcoAEpXaWMN MHOXECTBO
npeobpasoBartenen, BbIMOMHEHHBIX C BO3MOXHOCTBIO COEANHEHUSA C KOMOUHMPOBAHHBLIM

BXOHbIM/BbIXO4HbIM BbIBOAOM TpaHCUMNeagaHCHOro yCcCunnuTenA.

12. Pacxogomep no n. 11, npyyem no MEHbLUEN MEPE HEKOTOPbIE N3 MHOXECTBA
npeobpasoBaTenen BbINOMHEHbI C BO3MOXHOCTbIO Kak nepegaBaTtb, Tak U NpMHMMAaTb

CUrHanbl.

13. Pacxogomep no nwobomy wu3 n.n. 9-12, OONONHUTENBLHO CoAepXaLun
yCUNUTEnb, PyHKLMOHaNbLHO CO€VNHEHHbIV c BbIXO4HbIM BbIBOAOM

TpaHCUMNeaaHCHOro ycunnTtena.
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14. Pacxogomep no n. 13, npuyemM Ko3pPUUUEHT YCUNEHUa yCUNUTENS ABNAETCS

nepeMeHHON BENUYNHOWN.

15. Pacxogomep no n. 14, npuydemM KO3(pPUUNEHT YCUNEHNA YCUNUTEN ABNSAETCS

ANHAMMYECKOWN NEPEMEHHON BENMNYNHOWN.
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