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(57) Pedpepar:

BumiptoBad ONTUYHOrO BUMPOMIHIOBAHHA MICTUTb PE3UCTOP, KOHAEHcaTop, 3aranbHy LWWHY, ABi
BUXIiOHI KnemMu Ta [Xepeno nocTiiHOT Hanpyru. BeBegeHo 4oTupu pesucTtopu, OpYyrun KOHAeHcaTop,
OBa OinonspHi TpaH3ucTopu, OTOYYTNMBUIA TUPUCTOP Ta Apyre [MKepeno MocCTiHOI Hanpyru.
Mepwwnin BUBIA Apyroro pesucrtopa 3'eAHaHui 3 ApyruM BMBOLOM NepLUOro pesucropa, Apyrui BuBeig
Opyroro pesuctopa nigknioveHMn o 6as3m nepworo GinonspHOro TpaH3uCTopa, eMiTep SKOro
3'e¢QHaHM 3 NepLnM BUBOAOM TPETBOro pe3ucTopa Ta NepLloro KoHAeHcaTopa, ApYyri BUBOAWU SKMX
nigknioveHi o emitepa gpyroro 6inonsipHOro TpaH3WCTOpa, KOMNEKTop neporo ©GinonspHoro
TpaH3ucTopa 3'e4HaHui 3 NepLuM BUBOJOM YETBEPTOro pe3ncTopa, siKi yTBOPKTL 3ararnbHy LLKHY,
00 dKOI nigkniodeHa nepla BuxigHa knema. [leplimn BMBIOQ OpYroro kKoHOeHcatopa 3'egHaHun 3
nepwunM MoMtoCcoM MepLUOro Akepena MNOCTIMHOI Hanpyri, Opyrun BUBI4 4YETBEPTOro pesucropa
3'edHaHW i3 nepwum BMBOOOM N'ATOro pesvctopa Ta 6asow gpyroro 6inonsipHOro TpaH3McTopa,
KOMeKTop sKoro 3'edAHaHun i3 ApyrMM BMBOAOM N'ATOr0 pesucTopa, ApyrMM BMBOLAOM [OpYroro
KoHAeHcaTopa Ta ApYrMM NosilocoM MepLUOro axepena nocTinHOI Hanpyru, SKi yTBOPHOKOTb 3ararbHy
WKHY, OO0 fKOT nigkmoyeHa Apyra BuxigHa knema. eplnii Nonoc neplioro mpkeperna nocTinHOI
Hanpyrn 3'€edHaHW i3 nepwuM BMBOAOM NEpLIOro pesncTtopa, neplivn BuBIiA OTOYYTNNBOrO
TMpUCTOpa MiAKMYEeHO [0 MepLloro BUBOAY YETBEPTOro pesuctopa Ta KOorekTopa nepLloro
GinongpHoro TpaH3mMcTopa, Apyruin BUBIL pOTOYYTNIMBOIO TMpUCTOpa 3'€4HaHWiA 3 NepLivMM BUBOOOM
OPpYroro KoHZeHcaTtopa Ta nepLivM MostoCOM MEPLIOro JKepesna NOCTIMHOI Hanpyru, nepwni BUBIA
OPpYroro mkeperna nocTiNHOI Hanpyru 3'eqHaHnA 3 NepLUMM BMBOLOM APYroro pesucrtopa Ta ApYyrum
BMBOLOM MEpPLUOro pes3uctopa, APYrui BMBIO OPYroro [mrepena MocCTiMHOI Hanpyru 3'€gHaHum 3
KONEKTOPOM ApYyroro GinonsipHoro TpaH3ucTopa Ta Apyrum BUBOAOM M'SATOrO pe3ncTopa.
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KopucHa mogenb HanexuTb A0 006nacTi KOHTPOMNbHO-BUMIPHOBANbHOI TEXHIKM i Moxe ©Oytn
BMKOPUCTaHa sk AaTYMK BUMIpY OCBITNEHOCTI B Pi3HOMaHITHMX NPUCTPOSAX aBTOMATUYHOIO KepyBaHHS
TEXHOMNOor4YHMMK npouecamu.

Bigomuii npucTpii anga BuMipy ocsitneHocTi [auB.: [T Burne6. JaTtumku. - M.: Mup. - 1989. - C. 132-
137], akun cknagaeTbCs 3 poToaioda, AKepena MOCTIMHOI Hanpyru, pesucTtopa i onepauiiHoro
nigcunoBaya. doTofioa cknagaeTbCa 3 HaniBNPOBIAHWMKOBOI p-i-N CTPYKTYPU, B SKiM TOHKI NPOBigHI
wapu p- i N-Trny po3gineHi obnacTio HeneroBaHOro BUCOKOOMHOro kpemHito (i). Mpu gii Ha p-i nepexig
CBITNIOBUX MNPOMEHIB BMHMKAE (POTOCTPYM, BENMYMHA SKOrO 3MIHIETBCA MiHIMHO B 3anexHOCTi Bif
iHTEHCMBHOCTI Nagato4oro ceitna.

Heponikom Takoro mpucTpol € mMana YyTnuBiCTb, 0cOBnMBO B 06nacTi Manux OCBITNEHOCTEWN,
TOMY LLIO MPM LbOMY Pi3KO 3HWXKYETLCS LLIBUAKICTb ONTUYHOI reHepauii HOCIiB 3apsaay.

Hanbinblwl OnM3bKMM TEXHIYHUM pilleHHs M [0 [aHOi KOPWUCHOI Mofeni MOXHa BBaxaTtu
MIKpOENEeKTPOHHMI BUMIpIOBaY OCBITNEHOCTI [AMB. nateHT YkpaiHu Ne 40238, m. kn. HO1L27/14, 2001,
Oion. Ne 6], 9kMn MICTUTb [KEepeno MOCTINHOI Hampyru, pesucTop, KOHAEHCaTop, MNacuBHY
iHOYKTUBHICTb, ONTUYHOYYTNIMBUIN TYHENbHO-PE30HAHCHWIA Aio4, BUXIQHI KNemMu Ta 3aranbHy LUUHY,
npuyomMy nNepLnin NOoNC [Xepena MNOCTIMHOI Hanpyrn 3'€gHaHWMi 3 NeplnMM BUMBOLOM pPe3ncTopa,
nepwnM BMBOAOM KOHAeHcaTtopa i nepwumM BMBOAOM OMTUYHOYYTIIMBOIO TYHENbHO-PE30HaHCHOro
gioga, a gpyrmin BMBIO ONTUYHOYYTNIMBOIO TYHENbHO-PE3OHAHCHOro Adiofga 3'egHaHuMi 3 MNepLumMm
BMBOOOM MACMBHOI iHAYKTUBHOCTI, 4O SKOro nigkntodeHa neplla BuxXigHa Knema, npu ubomy ApYruin
BMBIO NacuBHOI iHAYKTUBHOCTI 3'€QHaHW 3 OPYrMM MOSOCOM [Kepena MNOCTINHOI Hanpyru, opyrum
BMBOAOM KOHAEeHCaTopa i ApyrMM BMBOOOM pe3MCTopa, SKi yTBOPKWTbL 3arafibHy LWWHY, OO0 SAKOI
nigknoyeHa gpyra BmxigHa knema.

Heponikom Takoro npucTtpold € obmexeHi (yHKUiOHanbHi MOXNMBOCTI, TakK $K BIiACYTHSA
MOXIUBICTb POBOTU Ha BEMNUKUX CTPyMaXx.

B ocHoBy KopucHOI Mogeni nocTaBneHa 3agaya CTBOPEHHA BUMIpIOBayYa OMTMYHOMO
BUMPOMIHIOBaHHS, B SIKOMY 3a paxyHOK BBEAEHHSI HOBUX efeMEHTIB i 3B'A3KIB MK HUMW JOCAraeTbcA
MOXMBICTb poBOTM MNPUCTPOKD MNPU  BUCOKUX CTPyMaXx, LWO PO3LIMPIOE WNOro dyHKLiOHANbHI
MOXTNBOCTI.

lMocTtaBneHa 3agjaya BUPILWIYETLCA TUM, WO B BUMIpOBaAY OMTUYHOIO BUMPOMIHIOBAHHSA, SKWUIA
MICTUTb pPe3nCTop, KOHAEHcaTop, 3aranbHy LUWHY, OBi BUXIAHI KnemMu Ta gxXepeno nocTiHOI Hanpyru,
BBEOEHO YOTUPU PE3UCTOPU, OPYrMiA KOHOEHcaTop, ABa GinonspHUX TpaH3ucTopa, OoTOYYTIVBUIA
cuMIiCTOp Ta Jpyre [mkepeno MOCTIMHOI Hanpyru, Npu4oMy neplui BMBIA ApPYroro pesucropa
3'efHaHViA 3 ApYyrMM BUBOAOM MEPLLOro pe3uctopa, ApYyruin BMBIL OPYroro pesucropa nigknoyeHmn oo
6a3n nepworo 6iNONAPHOro TpaH3UCTopa, eMiTep SKOro 3'€QHaHM 3 MepLiMM BMBOAOM TPETHLOrO
pesncTopa Ta nepLlloro KOHAeHcaTtopa, Apyri BMBOOAM SKUX MiOKNIOYEHi A0 emiTepa Apyroro
BinonApHOro TpaH3MCTOpa, KONEKTop neploro 6inonspHOro TpaH3ucTopa 3'€AHaHWi 3 nepLuum
BMBOLOM YETBEPTOro Pe3NCTOpa, AKi YTBOPIOKTL 3arasnbHy LUKHY, A0 SKOI MigKnioveHa nepLua BuxigHa
Knema, nepwwuin BUBIO OPYroro KoHOeHcaTopa 3'edHaHWi 3 neplimm MNOMCOM MepLloro gxepena
NOCTIMHOT Hanpyru, ApYruiA BUBIO 4YeTBEpPTOro pesuctopa 3'€QHaHUN i3 nepwumM BMBOAOM M'ATOrO
pesuctopa Ta ©asow Apyroro GiNONSPHOrO TPaH3UCTOpa, KOMEKTOP SKOro 3'€dAHaHui i3 Opyrum
BMBOLOM N'ATOro pes3ncTopa, ApYrMM BUBOAOM APYroro KoHAeHcaTtopa Ta ApYruM NoniocoM nepLuoro
Jxxepena nocTiHOT Hanpyru, siki YTBOPIOKOTL 3aranbHy LWWHY, 0O SKOI NiAKMYeHa Apyra BuxigHa
Knema, nepLuni MOMC NEepLloro [xepena MOCTIVHOI Hampyru 3'€gHaHWM i3 Nepwum BUBOAOM
nepLloro pesucropa, neplmni BuBIA (POTOYYTNMBOIO CUMICTOpa MiAKMAYEHO OO MepLloro BUBOOY
YeTBEPTOro pe3ncTopa Ta KonekTtopa neplioro OiNonsipHOro TpaH3WcTopa, APYrun  BMBIg
¢doTOoYyTAMBOrO cuUmMmicTopa 3'edHaHWA 3 MNepwmM BMBOAOM [PYroro KoHAeHcaTopa Ta nepLuunm
MOMCOM MepLUOro AKeperna MoCTiMHOI Hanpyru, NepLInin BUBIA APYroro mkepena nocTiiHOI Hanpyru
3'eQHaHWIA 3 NepwuM BMBOLAOM APYroro peaucropa Ta ApYrMM BUMBOAOM MEPLUOro pesucropa, Apyrun
BMBIL APYroro [pKepena MoCTiNHOI Hanpyrn 3'€eQHaHU 3  KONEKTOpoM gpyroro 6inonsipHoro
TpaH3ucTopa Ta Apyrum BUBOAOM M'ATOrO pe3ucropa.

Ha kpecneHHi nogaHo cxemy BUMiptoBaya ONTUYHOMO BUNPOMIHIOBAHHS.

MpucTpin mictuTb Nepwimn 1, opyrun 2, TpeTin 6, YeTBepTUn 8 Ta nN'aTnn 9 pesmctopu, nepwmnin 5
Ta gpyrmi 11 KoHAeHcaTopu, Nepwuin 4 Ta apyrvn 7 OinonsipHi TpaH3MCcTopw, 3aranbHy LUMHY, OBi
BUXigHI knemu, doTouytnmeun cumictop 10 i nepwe 12 Tta gpyre 3 mxepena MNOCTIMHOI HaMpyru,
npuyoMy nepLUnn BMBIL ApYyroro pesucropa 2 3'€dHaHun 3 ApyruMm BUMBOAOM nepLuoro pesucropa 1,
OpYyruin BMBIO ApYyroro pesucropa 2 nigkniodeHuin oo 6asm nepworo GinonspHoro TpaHaucTtopa 4,
eMiTep AKoro 3'€AHaHWi 3 Neplumm BUMBOOOM TPETbOro pesncTtopa 6 Ta MnepLioro KoHgeHcaTtopa 5,
OpYri BUBOAM SIKUX MiAKMOYEHi 4O eMiTepa apyroro GinonspHoro TpaHsaucTopa 7, KONEKTop NepLuoro
OinonsipHoro TpaH3aucTopa 4 3'egHaHuMn 3 NepLUMM BUBOAOM YETBEPTOro peaucrtopa 8, siki yTBopHoTb
3aranbHy WWHY, 40 AKOI NigKno4YeHa neplua BMXigHa knema, nepLumi BMBig Apyroro KoHgeHcatopa 11
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3'eQHaHWIA 3 NMepLInM MOMOCOM NEepLUOro axepena MocTinHOI Hanpyrn 12, opyrvi BuBIL YeTBEPTOro
pesncTtopa 8 3'egHaHMM i3 nepwiMM BUBOAOM M'sToro pesuctopa 9 ta 6asow gpyroro GinonsipHoro
TpaH3ncTopa 7, KONEeKTop SKOro 3'egHaHui i3 ApyruMm BUBOAOM M'SATOro pesncTtopa 9, ApyrMm BMBOAOM
apyroro koHgeHcatopa 11 Ta gpyrMM MOMAKOCOM NEPLIOro mkeperna MOCTiMHOI Hanpyrn 12, ski
YTBOPIOKOTh 3aranbHy LUMHY, OO SIKOI MigKM4YeHa Apyra BuXigHa Krnema, nepLini Mnosoc nepLuoro
oxepena nocTinHoi Hanpyrmn 12 3'egHaHnii i3 NepLuMM BMBOAOM MEpPLLOro pesuncrtopa 1, nepnin BuBia
doTouytnmeoro cumictopa 10 nigkn4yeHO A0 NepLlioro BMBOAY YeTBEpPTOro pesucropa 8 Ta
KonekTopa nepLioro 6GinonsipHoro TpaH3ucTopa 4, apyrun BuBig doTouyTnmMBoro cumictopa 10
3'eQHaHWI 3 NepLuMM BMBOLAOM ApYroro koHgeHcaTtopa 11 Ta mepliunm NOMCOM MEpLUOoro gxepena
NOCTINHOT Hanpyru 12, nepwuin BUBIO ApYroro mxepena nocTiiHOI Hanpyru 3 3'egHaHui 3 nepLumm
BMBOLAOM JpYroro pesmcropa 2 Ta ApyrMm BMBOLOM MepLloro pesuctopa 1, opyrun BMBIA OpYroro
Axepena nocTinHoi Hanpyrn 3 3'eQHaHMI 3 KONeKTopom Apyroro 6inonsipHoro TpaHsucTopa 7 Ta
Apyrum BUBOAOM M'ATOro pesucropa 9.

BumiptoBay onTUYHOro BUNPOMIHIOBAHHSA MpaLe HACTYMHUM YMHOM.

B no4aTkoBMIiA MOMEHT 4acy OCBITNEHICTb He Aie Ha doTouyTnmeuim cumictop 10. lNigBULLIEHHS
HanpyrM neplloro mkepena nocTinHOT Hanpyrn 12 i gpyroro gkepena noCTiMHOI Hanpyrn 3 0o
BEMWYMHU, KON Ha eneKkTpodax KONeKTop nepLlioro 6inonspHoro TpaHauctopa 4 i KonekTtop Apyroro
OinonsipHoro TpaHaucTopa 7 BUHWKAE BiAOMWUIA ONip, SIKUA NPUBOAMTL A0 BUHUKHEHHSI eNeKTPUYHUX
KONMvMBaHb B KOHTYpi, SIKMA YTBOPEHWUA MapanenbHUM BKIHOYEHHAM MOBHOMO OMOPY 3 EMHICHOM
CKIaJoBOK Ha enekTpodax KonekTop neplioro OinonspHOro TpaHaucTopa 4 i KONekTop Apyroro
finonsipHoro TpaH3uctopa 8 Ta MOBHOrO OMNOPY 3 IHOAYKTMBHOK CKNaJoOBOK Ha (POTOYYTNIMBOMY
cumicTopi 10. 3a paxyHOK BUMOOPY MOCTIVHOIT Hanpyru >XMBMEHHS 34iMCHIOETLCS NiHeapu3auis yHKUiT
nepetBopeHHs. Mepwwnii 1, apyruin 2, yetBepTuin 8 Ta N'aTuii 9 Pe3UCTOpPU BU3HAYAIOTb XKMBMEHHS
nepworo 4 Ta gpyroro 7 6inonsipHnx TpaH3McTopiB Ta doTovyTnmeoro cumictopa 10 Big nepioro 12
Ta gpyroro 3 pxepen NOCTiNHOI Hanpyru. Takox TPeTin pe3uctop 6 Ta neplimm kKoHgeHcatop 5
BMKOHYIOTb pOflb TEPMOKOMMEHCALlii MOBHOIO OMopy 3 EMHICHOK CKITa4oBOI0 Ha eNnekTpoAax KoNeKkTop
nepworo OinonsipHoro TpaHaucTopa 4 i konekTop gpyroro GinonspHoro TpaHauctopa 7. Opyrun
KoHaeHcaTop 11 3anobirae NPoxXomKeHHIO 3MIHHOTO CTPYMy Yepes neplLue [Keperno NocTiiHOI Hanpyru
12. MNpun HacTynHi Aii oceBiTNEHocTi Ha doTovyTnNMBMI cumictop 10 3MIHIOETLCA Hanpyra Ha HbOMY,
WO BWKMNMKAE 3MiHY EMHICHOI CKNadoBOI MOBHOrO OMOpYy Ha enekTpodax KOonekTop nepLuoro
finonspHoro TpaHaucTopa 4 i KoneKkTop Apyroro GinongpHoOro TpaHaucTopa 7, a ue, B CBOK 4epry,
BUKMMKAE 3MiHY PE30HAHCHOI 4aCTOTM KONMMUBANbHOIO KOHTYPY, sika € iHpopmMaTUBHMM napameTpom
AN BUSHAYEHHS BEMNUYMHU OCBITNIEHOCTI.

®OPMYIJIA KOPUCHOI MOLENI

BumiptoBa4 oNnTUYHOro BUMPOMIHIOBaHHSA, SIKMA MICTUTb PE3UCTOP, KOHAEHcaTop, 3aranbHy LWWHY, ABi
BUXiOHI KNemMu Ta QKepeno MnOCTIMHOI Hanpyru, SIKMA Bigpi3HAETbCA TUM, O BBEAEHO 4OTMPU
pesucTopw, ApYyrMin KoHAeHcaTop, ABa OinonapHi TpaH3ucTopu, OTOYYTNMBUA TUPUCTOP Ta gpyre
Jxxepeno MOCTIMHOT Hanpyru, nNpu4oMy nepLivn BuBIO4 Jpyroro pesucTopa 3'€QHaHWin 3 Opyrum
BMBOAOM MEPLUOro pesncTopa, OpYrvi BuMBIO OpYroro pesucrtopa nigknodeHun o 6asu nepioro
finonspHoro TpaH3McTOpa, emiTep sIKOoro 3'eQHaHWM 3 nepLinuMm BMBOAOM TPETLOro pesucTopa Ta
nepLloro KoHgeHcaTopa, [Apyri BMBOAW SKWX MigKNOYeHi A0 emiTepa gpyroro 6inonsipHoro
TpaH3MCTOpa, KOMEKTop neploro 6inondpHoro TpaH3ucTopa 3'€gHaHMM 3 MNeplwyMM  BUBOAOM
YeTBEPTOro pe3ncTopa, siki YTBOPIOKTh 3aranbHy LWWHY, A0 SKOI MigKMYeHa neplia BuXigHa Knema,
nepLuvn BUBIO APYroro KoOHAeHcaTopa 3'€4HaHvi 3 MepLUMM MOSIFCOM NEepLUOro gxeperna NocTinHOI
Hanpyru, Apyriuii BUBIfO YeTBEpPTOro pesucropa 3'eqHaHUi i3 nepwmnm BMBOAOM M'ATOrO0 pesucropa Ta
Oasoto gpyroro GiNonapHOro TpaH3WCTOpa, KOMEKTOp SKOro 3'edHaHui i3 gpyrMM BMBOLOM M'SATOrO
pesncTopa, ApPyrMM BMBOOOM [pYroro KOHAeHcatopa Ta ApyrMMm MOMCOM MNepLloro maxepena
MOCTIMHOT Hanpyru, SIKi YTBOPIOKOTb 3aranbHy LWWMHY, OO0 SKOI MigknioveHa gpyra BuxigHa knema,
nepLUnn Monc MnepLloro [xepena MOCTIMHOT Hanpyrn 3'€AHaHU i3 neplivM BMBOLOM MEpPLUOro
pesncTopa, nepLunin Bueig OTOYYTAMBOIrO TUPUCTOPA NIAKMYEHO A0 NEPLUOro BUBOAY YETBEPTOro
pe3ucTopa Ta KonekTopa Meploro ©OinonspHoro TpaH3ucTopa, Apyrvi BMBIL (POTOYYTNIMBOIO
TMpucTopa 3'€4HaHuWiA 3 MepliMM BUMBOAOM APYroro KoHAeHcatopa Ta MepLluMMm MosiocoM MnepLioro
QXXepena MOCTIMHOI Hanpyrv, nepwvi BMBI4 APYroro mkepena MOCTIHOI Hanpyru 3'€gHaHui 3
nepwuM BWBOAOM [pPYroro pesuctopa Ta ApyruM BMBOAOM MepLIOro pesuctopa, ApYrvi BuBIg
OPYroro mxepena nocTiHOI Hanpyryn 3'eQHaHniA 3 KONIEKTOPOM Apyroro 6inonsipHoro TpaH3ancTopa Ta
ApYyrmm BUBOAOM M'ATOro pesucropa.
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