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(57) Pedpepar:

dopmyBay aBochasHOT NOCNIAOBHOCTI iIMNYNLCIB 3 MEepPeHacTpPoBaHMMKU 4acOBUMW NapameTpamu
MICTUTb ABa ABIMKOBUX NIMUIIbHUKKU, MEPLUMA 3 SKUX PEBEPCUBHUIA, HanarogXeHWi Ha pexum
BigHIMaHHA, WO Mae BXig nogadvi iMNynbciB CUHXPOHI3auil, BMXi4 NepenoBHIOBaAHHA, BXig4 A03BONY
CUHXPOHHOIO napanenbHOro 3aBaHTaXKeHHS | BXOAW nodadi AaHuX Npu 3aBaHTaXkeHHi. Bxig nossony
peXxumy niubu, BXiJ aCUHXPOHHOT YCTAHOBKM Y HYNbOBUIA CTaH (NPU LbOMY aKTUBHUIA CUTHAN Ha BXOAi
JO3BOJly CUMHXPOHHOTO NapanenbHOro 3aBaHTaKEHHS Mae MpiopuTET NO BIAHOLUEHHIO A0 aKTUBHOIO
CUTHamNy Ha BXOAi AO3BOMYy PEXMMY NiMOKN, a8 akTUBHWUI CUrHaAN Ha BXOAi ACUHXPOHHOT YCTAHOBKU Y
HYNbOBWMIW CTaH Mae€ MpiOpMTET NO BIiAHOWIEHHK A0 AaKTUBHOMO CUrHany Ha Bxoai O03BONy
CUHXPOHHOIO napanenbHOro 3aBAHTAXEHHA i HA BXOAi AO03BOMY pPEeXMMy mivbu); CTApTOCTOMHUNA
NPUCTPINA, KU MICTUTb TPUrep 3i BXOAOM aCUHXPOHHOT YCTAHOBKW Y HYNbOBUI CTaH i NAHLUIOXKOK, LLO
cknagaetbCsl 3 MOCMIAOBHO 3'egHaHWX pe3nucTopa i KOHAEHcaTopa, NigKMlYeHo A0 Oxepena
>KUBIEHHS.
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KopucHa mMogenb Haneutb A0 iMNyNbCHOT, OOYMCIIOBANbLHOT i BUMIPIHOBANbHOT TEXHIKM Ta
npusHadyeHa ansa dopmyBaHHa ABOdas3HOT NOCAIAOBHOCTI iIMNYNbCIB 3 MEepeHacTpPolOBaHUMMU
YaCoOBUMU MapameTpamu.

Bigomi copmyBadi, WO MICTATbL KBapuUOBWUW 3ajaBarnbHWUW FeHepaTop, SKMW Npaude B
6e3nepepBHOMY PEXUMI, NPUCTPIN CUHXPOHI3aUil i BUXiAHMA NpuCTpin, wo 3abesnevye hopmMyBaHHSA
HeobXigHMX IMNYMbCIB, YacoBi MapaMeTpu SKUX BM3HAYAOTLCA YACOBUMM NapameTpamy iMnynbCiB,
wo nogattbes Ha Bxig (FO. B. HoBukos OcHoBbI LdpoBoi TexHuku. - M.: MUP, 2001. - Puc. 5.13-
5.18).

Heponik BigoMnx npucTpoiB - CKNagHICTb BHYTPILLHLOT CTPYKTYPU.

Bigomi popmyBadi nepioanyHoi 6aratodasHoT NOCMiAOBHOCTI iMNYNbCIB 3 NEpPeHACTPOOBaHUMU
YacoBMMK napameTpamMmn (nateHTn YKpaiHn Ha BuHaxia Ne Ne87081, 89240, 106091, 106395, 10807,
106867, 10888, 106091, 107028).

Hepaonik npucTpoiB - ckNagHiCTb CTPYKTYPH, L0 0OYMOBINEHO HEOOXiAHICTIO BUKOPUCTAHHA ABOX
GaraTopo3pagHux ABiINKOBUX NiYUNbHUKIB, AewundpaTopis.

Hainbinbll 6nm3bkumM 3a TEXHIMHOK CYTTIO | pe3ynbTaTtoMm, WO Aocdaraetbcs, € dopmyBay
ABohasHOT NOCRIAOBHOCTI iMMAYNbCIB 3 NEepeHacTpolBaHUMM 4YacCoBUMMW MapameTpamu (naTteHT
YKpaiHu Ha KopucHy moaenb 63193), akuiA MICTUTbL ABa ABINKOBMX MIYUNBHWUKWA, MEPLUMA 3 AKUX
pPEBEPCUBHUI, HaNaroA>XeHWn Ha PeXXKUM BigHIMaHHSA, WO Mae BXig nogadi iMnynbciB CUHXPOHI3aUil,
BXi A03BOSMY CUHXPOHHOIO NapanefibHOro 3aBaHTaXeHHS i BXOAW nojadi gaHux Npu 3aBaHTaXKeHH,
BXiA A03BOMNY peXXUMy Nivbu, BXig aCMHXPOHHOT YCTAHOBKM Y HYNbOBUIA CTaH, BUXia NMEPENOBHIOBAHHS;
CTapTOCTONHUI NPUCTPIA, AKMA MICTUTbL TpUrep 3i BXOA4OM aCUHXPOHHOT YCTAHOBKKU Y HYNbOBWUIM CTaH i
NaHUIOXKOK, Lo CKragaeTbCsa 3 NOCMigOBHO 3'eAHaHUX pe3nucTopa i KoHgeHcaTopa, NiaKNioYeHoro 4o
[PKepena >KMBJIEHHA; NepLmnin i apyruin eneMeHTu |; nepwuii i gpyruin enemeHtn ABO, npu UboMy
nepwuii Bxig nepworo enementa ABO 3'egHaHo 3 BUXOAOM Tpurepa; Buxig nepworo enementa ABO
3'eQHaHO 3 NepLUMM BXOAOM NepLUoro enemeHTa l; Buxig nepworo enemedTa | 3'egHaHuii 3i Bxogamu
ACUHXPOHHOT YCTAHOBKW NIYMMBHUKIB Y HYNMbOBUI CTaH; TAKTOBI BXOAWU FIMWMNBHUKIB YTBOPIOIOTL BXif
¢dopmyBava - BXig nogadi nepiogn4HOT NOCNIAOBHOCTI iIMNYNbLCIB 3 BUXOAY 30BHILUHBOMO KBapLOBOro
reHeparopa; BXOAW NapanenbHOro 3aBaHTaKEHHA MEpLUoro  NiYUSbHUKA  YTBOPIOKTb  BXOAM
HanarogKeHHa hopmyBada Ha 3aJaHi 4acoBi napaMeTpu BUXIQHUX iMNYNbCIB.

Hegonik gaHoro npuctpol - cKnagHictb cxemu dopmyBada, wWo o6ymMoBneHoO nodyaoBoro
CTapTOCTOMHOIO NPUCTPOLO HA CUHXPOHHOMY D-Tpurepi i BUKOPUCTaAHHAM APYroro YoTupupo3psagHoro
niYUnbHKUKA i, AK HAcNigoK, BUCOKA CNOXKMBaHa NOTYXXHICTb, BUCOKA BaPTICTb.

B OCHOBY KOpPMUCHOT MOAEnNi MocTaBfieHa 3ajada ChpOLLUEHHS NepecTpoloBaHHA (hopmyBaya Ha
3ajJaHy TpuBanicTb iMNYnbCiB, 3MEHLUEHHSA CMOXXMBAHOI MOTY>KHOCTI Ta BApTOCTI.

MNocTtaBneHa 3agaya BUpPIWYETLCA TUM, WO B dhopMmyBady ABOpa3HOT NOCNIAOBHOCTI iMNYNbCIB 3
nepeHacTpoloBaHUMKU YacOBMMKU NapaMeTpamu, SKUH MICTUTb ABa ABIMKOBUX NYUNbHUKWA, NEPLUNA 3
SAKUX PEBEPCUBHUKN, HanaroMpKEeHWW Ha pexum BigHIMaHHA, WO Mae BXxigd nogadi iMnynbcis
CUHXPOHI3aUil, BUXig NepenoBHIOBAHHA, BXid A03BOMY CUHXPOHHOrO napanenbHOro 3aBaHTAXKEHHSA i
BXOAU MoJadi AaHUX NPU 3aBaHTAXKEHHI, BXi A03BONY PEXMMY MivOKU, BXig aCUHXPOHHOT YyCTAHOBKU Y
HYNbOBUI CcTaH (NpM UbOMY akTUBHWUW CWUrHan Ha BXOAi AO03BOMY CHHXPOHHOIO napanenbHoro
3aBaHTAXKEHHSA Mae NpiopuUTET MO BiAHOWEHHIO A0 aKTUBHOIO CUrHamMy Ha BXOAi AO3BOMYy PeEXUMY
niybu, a akTUBHWUIA CUTHAN Ha BXOAi ACUHXPOHHOT YCTAHOBKW Y HYNMbOBWA CTaH Mae MpiopuTeT no
BIAHOLUEHHIO A0 aKTUBHOIO CUrHany Ha BXOAi AO3BOJly CUHXPOHHOTO MapanenbHOro 3aBaHTaXKEeHHS i
Ha BXOAi A03BONY peXumy nivybu);CTapTOCTOMHUIA MNPUCTPIA, SKMA MICTUTL Tpurep 3i BXOAOM
ACUHXPOHHOT YCTAHOBKW Yy HYNbOBWUW CTaH i NaHUIOXKOK, LUO CKMagaeTbCca 3 NOCMigOBHO 3'€AHaHUX
pesuctopa i KoHAeHcaTopa MIgKMIOYEHO A0 OXKepena >XMBMEHHS; Nepwuin i gpyruin enemedtu |;
nepwuii i gpyruin enemeHTn ABO; 3aranbHa Tovka NOcnigoBHO 3'€AHAHUX Pe3ncTopa i KoHgeHcaTopa
3'egHaHa 3 nepwuMy Bxogamy MNepLUOro i Apyroro eneMeHTiB |; apyrni Bxig nepwioro enemexta |
YTBOpPIOE BXig nogadi iMnynbciB 3ynUHKA popmMyBaHHSA BUXIOHWX iIMMYNbCIB; BUXi4 NepLLIOro enemexTa |
3'eQHaHO 3i BXOAOM YCTaHOBKM Tpurepa y HynbOBMIK CTaH; nepwuin Bxig nepworo enemeHta ABO
3'eQHaHO 3 BMXOAOM Tpurepa; Buxia nepworo enemeHta AbO 3'egHaHO 3 nepwium BXOAOM APYroro
enemeHTa |; Buxig apyroro enemeHnTa | 3'egHaHO 3i BXO4aMW aCUHXPOHHOI YCTAaHOBKW Y HYNbOBUK
CTaH NepLloro i Apyroro nivnsnbHUKIB, BiANOBIAHO A0 KOPWUCHOT MOAEN BBEAEHO TPETIN i YeTBEPTUN
enemeHTu |, Npu ubOMy CTapTOCTOMHUIA NPUCTPIA BUKOHAHO Ha acuMHXPOHHOMY RS-Tpurepi, a 3amict
OPYroro YOTUPUPO3PSAHOro niYMnbHWKA BBEAEHO [ABOPO3PAAHWMA  BigHIMANbHUA NIYUNBHUK 3
nocnigosHictio nepexogis 00-11-10-01-00, BukoHaHun Ha aBox JK-Tpurepax 3i BXOAOM aCUHXPOHHOT
YCTAHOBKW Y HYNbOBWIW cTaH; nepwui JK-Tpurep mae iHBepcHi Bxoamn J i K; apyruin JK-Tpurep mae
iHBepCHI | npaMi Bxoaun J i K, aki o6'eaHaHo no I; iHBepcHi Bxoau JK-Tpurepis 3'eqHaHO 3 BUXOA0M
apyroro enemeHta ABO i BXxogoM [03BONY CUHXPOHHOIO MapanenbHOro 3aBaHTaXKEHHS MEepLUoro
niynneHuka; npami sxoau J i K apyroro JK-tpurepa s'egHaHo 3 iHBepCHUM Buxoaom nepuoro JK-
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Tpurepa; npaMuii Buxig nepworo JK-tpurepa 3'egHaHoO 3 nepwnMMy BXO4amu TPETbOro i YeTBEPTOro
enemeHTis |, 3 gpyrum Bxo4oM nepuoro enementa ABO, 3 nepLlumm i TpeTim Bxogamy 3aBaHTaXKEHHS
nepLioro niyunbHUKa; npaMmuin Buxig apyroro JK-tpurepa 3'egHaHo 3 APYrMM BXOAOM YETBEPTOro
enemenTta |, TpeTim Bxogom nepworo enemeHta ABO; apyruii i YeTBEPTUI BXOAWU 3aBaHTAXKEHHS
nepworo nivunbHuMKka 3'€egHaHO 3 IHBEPCHUM BMxoAoM nepworo JK-Tpurepa; Buxogu Apyroro,
TPETLOro | YeTBEPTOro Po3padiB NEPLUOro niYnnbHUKA 3'egHaHO 3i Bxogamu apyroro enemeHta AbO;
TaKTOBi BXOAM MEPLLOro i APYroro niYnnbHUKIB YyTBOPIOIOTL BXig dhopMyBaya - BXig nogadi nepioguyHoi
NnocnigoBHOCTI iIMNYNbCIB 3 BUXOAY 30BHILUHLOIO reHepaTopa; BXi ACWUHXPOHHOT YCTaHOBKW B
OAUHMYHMIA cTaH RS-Tpurepa yTBOpPIOE BXi4 nodadi iMnynbCiB 3anycky; BUXi TPETbOro enemexta |
yTBOpPIOE BUXiA nepwoi dasu (F1), a Buxig yetseproro enementa | yreoproe Buxia apyroi gasu (F2)
iMNynbCiB.

Ha oir. npusegeHa cxema chopmyBava.

dopmMmyBay MICTUTb: PEBEPCUBHUI OBIMKOBUIA NIYMMBbHMK 1, HANarogXXeHWM Ha PeXXMM BidHIMaHHS,
AKMW  Mae BXig nogadi TaktoBMxX iMnynbciB  C, BXiA  HanaroQXKEHHA Ha  PeXum
niacymoByBaHHSA/BigHIMaHHA U, BXid A03BONY CUHXPOHHOMO napanensHoro 3aBaHTaXKeHHA L i Bxogu
nogadvi aaHux Do-Ds, BXig 403BONy pexkumy niudu E, BXig aCUHXPOHHOT YCTAHOBKU Y HYNbOBMIA CTaH R;
nepwwuin (2) i agpyrun (3) JK-Tpurepu 3i BxoaoM o3Bony nepexody (iHeepcHi Bxoau JK) i Bxogamu
ACMHXPOHHOT YCTaHOBKM Yy HynboBui cTaH R; RS-tpurep 4; nepwmin (5), gpyruin (6), Tpetin (7) i
yetBepTun (8) enemenTu |; nepwnii (9) i apyrun (10) enemedtn ABO; nocnigoBHO 3'eaHaHi pesucTop
11 i koHgeHcaTop (12), niaknioYeHi 40 Akepena >XUBNeHHs +E.

3aranbHa To4ka NocnigoBHO crnonydeHux pesuctopa 11 i koHaeHcaTopa 12 3'egHaHa 3 NepLUMMHU
BXO4aMu eneMeHTiB 5, 6. Opyrui Bxig enemeHTa 5 yTBOPIOE BXig nogadi iMnynecis 3ynuHku (Stop)
dropMmyBaHHA BUXiAHUX iMNynbCiB. Buxia enemenTta 5 3'egHaHo 3i Bxoaom (R) ycTaHOBKM y HYNbOBUIA
ctaH RS-tpurepa. Opyrun Bxig enemeHTta 6 3'€AHaHO 3 BUXOAOM enemeHTa 9. Buxig enemeHnta 6
3'eQHaHO 3i BXO4aMU aCUHXPOHHOT YCTAHOBKU Y HYNbOBUWI CTaH nivymMnbHuka 1 i JK-Tpurepis (2,3).

IHBepcHi Bxoaun JK-Tpurepie, SKi yTBOPIOIOTb BXig O03BOSly Mepexogy APYyroro nivunbHUKA,
3'eHaHo 3 BUXoaoM enemeHTa 10 i BXOAOM 403BONY CMHXPOHHOIrO napanensHoro saBaHTaxeHHs (L)
niyuneHuka 1, npsami Bxogn J i K Tpurepa 3 3'egHaHo 3 iHBepcHUM Buxogom (Q1) JK-tpurepa 2.
Mpamuin Buxia Tpurepa 2 3'€AHaHoO 3 NepLMMU BXxogamu enemeHTis 7, 8, 3 Apyrum BXo4oM enemMeHTa
9, 3 nepwum (Do) i TpeTim (D2) Bxogamn 3aBaHTaXkeHHs nivyunbHuka 1, apyrun (Dq) i veTeptuid (Ds)

BXOAW 3aBaHTaXEHHSA 3'€AHAHO 3 IHBEPCHUM BUXOAOM (Ql) nepworo JK-tpurepa. MNpaMmuin Buxig
Tpurepa 3 3'e¢gHaHO 3 ApPYrMM BXOAOM enemeHTa 8 i TpeTiM BXOAOM enemMeHTa 9. Buxogu apyroro
(Qn1), Tpetboro (Q2) i yetBeptoro (Qs) pospsagie niuMnbHuka 1 3'egHaHo 3i Bxogamu enementa 10.
TaktoBi Bxogu (C) nepworo i gpyroro niYWNbHWUKIB YTBOPIOKOTL BXig dopmyBadva - Bxig nogadi
nepioan4HoOi NOCNIAOBHOCTI iMNYNbLCIB 3 BMXOAY 30BHILUHLOMO reHepatopa. Bxig acMHXPOHHOT
yCcTaHoBKU (S) B 0AUHMYHMI cTaH RS-Tpurepa yTBoOproe BXig nogadi imnynecis 3anycky (Start). Buxig
erneMeHTa 7 yreopioe Buxig nepiuoi cdasu (F1), a Buxia enemeHTa 8 yreopioe suxig gpyroi dasu (F2)
iMNynbCiB.

AHani3 (PyHKUIOHYBaHHA PO3rnsgHEMO ANA BapiaHTy HACTPOKBaHHA Ha hopmyBaHHS ABOGA3HOI
nocnigoBHOCTI, TpuBanicTb iMnynbciB gopisHioe 10T, a naysum Mk cycigHimMu dasamu gopisHioe 5T,
3abe3neyyeTbCa 3HAYEHHSAM CUrHamiB, C(POPMOBaAHUX Ha BXOAAaX MNapanencHoro 3aBaHTaXKEeHHS
nivunbHUKa 1. HaaBHICTb NaHUIOXKKa, WO CKMagaeTbecs i3 NoeaHaHMX NocnigoBHO peauctopa 11 i
KOHAeHcaTopa 12, nNigknioveHoro 4o WWHKU XKNBNAYO0T Hanpyru +E, npu BKNIOYEHHI AXKepena >KUBNEHHA
NPOTArOM AE€AKOro NPOMDKKY Yacy popMye piBeHb NOMYHOrO Hyns Ha BXodax eneMeHTiB 5 Ta 6,
3abe3nevyoun popMyBaHHS PIBHA NOTMYHOrO HyMs Ha TXHiX BMXxogax, TOOTO HA BXOoAAaX aCUHXPOHHOT
YCTaHOBKM Y HynboBui ctaH (R) Tpurepis 2, 3, 4 i niunnbHuka 1. Mo 3akiHYeHHi 3apagy KoHgeHcaTopa
OOWHUYHE 3HAYEHHA Ha NepLUOMY BXOAi enemeHTa 6 3anuiuaeTbCca HESMIHHUM.

Micna 3akiHYeHHs MepexigHoro npouecy, MNOB'A3aHOr0 3 BKIOYEHHAM [PKEpPena >KUMBIEHHS,
NiYUnbHUK 1 i TpUrepmn nepexoadatb Yy HyNbOBUW cTaH, POPMYIOUN: PIBEHb NOTYHOIO HyMs Ha BUXodax
Qo-Qsz niuunbHUKa 1; Ha Buxodi enementa 10, 3HAUYEHHSA CUTHANY HA SIKOMY AOPIBHIOE MOTiYHOT CyMu
curHanis 3 suxogis Q1, Qz, Q3 (L=Q, v Q2 v Qs); Ha npsiMuX BUxodax Tpurepis 2, 3; HA BXOAi AO3BONY
CUHXPOHHOTO 3aBaHTaXXeHHA niyunbHuka 1 i Ha iHBepcHUx Bxodax J i K-tpurepis 2,3 (Ha Bxogi
[03BONY CUHXPOHHOIO MNepexody APyroro NiYunbHWKA); HA BUXOAI enemeHTa 9, KWW 3'egHaHo 3i
BXOAOM enemeHTa 6, wo 3abesnevye piBeHb NOMYHOro Hyns Ha Bxogax R aCMHXPOHHOT YCTAHOBKU Y
HYNbOBUI CTaH niyMnbHuKa 1 i Tpurepie 2, 3 i N0 3akiHYeHHi nepexigHoro npouecy, NoB'A3aHOro i3
3apsaom KoHgeHcartopa 12.

OCKiNnbKN pexxum acCUHXPOHHOT YCTaHOBKW niunnbHUKa 1 i Tpurepis 2, 3 y HYNbOBMI CTaH Mae
NPIOPMTET NO BIAHOLWIEHHIO A0 BCIX OCTaHHIX pexumiB, TO A0 TUX Nip, MOKA Ha Bxogax enemMeHTa 9
306epiraTuMeTbCA pPiBEHb MOrMYHOTO HyNA, NPU HAAXOMKEHHI TAKTOBUX IMNYMbCIB HYNMbOBUI CTaH
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niyuneHuka 1 i TpurepiB 2, 3 3anuMwatuMeTbCss HE3MIHHMM, TOOTO 3anULIATUMETHCS HE3MIHHUM

HYNbOBE 3HauYeHHs1 Ha Buxodax opmyBada (F1=Q1-Q2, F2=Q¢ Q2 ).

Mig wac scTyny imnynbcy 3anycky (Start) Ha Bxig S Tpurepa 4 Tpurep nepexoanTb B OAUHUYHUA
CTaH, hopmyioyumn piBeHb NOMYHOT oAuHMLI Ha Woro Buxoai (Q=1), Ha BXoAi Ta BUXoai eneMeHnTta 9, wo
3abe3nevye piBeHb NOriYHOT oAuHuMUI Ha Bxogax R niyunbHuka 1 i TpurepiB 2, 3, 3HiMawouu
6nokyBaHHsl. OCKinbkM Ha Bxogax L niunnbHuka 1 i Tpurepie 2, 3 piBeHb MOrMHOrO Hynsi, TO0 A0
MOMEHTY BCTYMy 4eproBporo TakKTOBOro iMNynbCy MEPLUMA MIYUNBHUK 3HaXoOUTbCA Y pexumi
rOTOBHOCTI 3aBaHTaXEHHS, a APYruA NiYUNbHUK, Y PEXMMi FTOTOBHOCTI A0 Mepexody Yy nepLuni
HacTynHui cTaH. | Toai nig Yac BcTyny nepworo (nicns 3akiHYeHHs NepexiaHoro npouecy, NoOB'A3aHoro
i3 3HATTSIM OnokyBaHHA) TakToBOro iMnynbcy C no #oro poHTy BiaOyBaeThCsl napanenbHe
3aBaHTaXEeHHS JMivyuMnbHMKa 1  3HaJYeHHAMWM curHanie, cdopmoBaHux Ha Bxogax Do=D2=0,

D1=Ds= Q1=1. NiymnbHuk 1 nepexoauntb y cTaH QzQ2Q1Qe=1010=10, APYrui NIMUALHKK - Y HACTYNHWI

ctaH (Q2=Q1=1), wo Beae A0 HOpMyBaHHSA OAMHUYHOTO 3HAYEHHS Ha Buxoai enemeHta 10, Ha
Bxogax L niunnbHuka 1, Ha iHBepcHux Bxogax J i K - Tpurepis 2,3, To6T0 A0 3aB0pOHM 3aBAHTAXKEHHS
niyunbHuka 1 i nepexoay ApPyroro niYunbHUKA, AO3BOMNY pexkumy nivbu (BigHiMaHHs) niyMnbHUKa 1.
Mig 4Yac BCTyny noganblUMX TaKTOBUX iMNYMbCIB 3MICT RiMunbHUKA 1 3MeEHLWYBATUMETLCH, a CTaH
APYroro niyunbHUKa 3anuaceTbCa HE3MIHHUM. HAK TiNbKKW 3MICT nidnnbHUKA 1 ctaHe pisHUM 0001, Ha
Buxoai enemeHta 10 hopMyeTbCs HYNbLOBE 3HaYeHHA. B pesynbTaTi UbOro MiMMAbHUK 1 3HOBY
nepenge B pPeXUM 3aBaHTaXKEHHSA, a APYrui NiYUNbHUK - B pexxuM nepexody. lig yac Bctyny
HaCTYNHOTO TAKTOBOTO iMNyNbCy BiAOyBaETLCA NapanernbHe 3aBaHTAXKEHHSA MiYUNbHUKA 1 3HAYEHHSAMM

curHanie, ccopmoBaHmux Ha Bxogax D1=0, D2=Q1=1, Do=1, Ds= Q1=O. JliunnbHuk 1 nepexoantb y

cTaH Q3Q2Q1Qo=0101=5, apyruii NIYMNbHUK -y HACTYNHWIA cTaH (Q2=1, Q1=0),

Hagani npouecu aHanoridHi, To6TO K TiNbKWM 3MICT NivnnbHUKA 1 cTaHOBUTLCS piBHMM 0001, Ha
Buxoai enemeHta 10 (popmyeTbCA HyNbOBE 3HAYEHHA, NHYUMBHUK 1 3HOBY MEPEXOAUTH B PEXUM
3aBaHTAXEHHSA, a APYIMIA NIYUNBHUK - B pexuM nepexoay. BinbysaeTbcs napanensHe 3aBaHTaXKEHHS
nivunbHUKa 1 3HayveHHAMU curHanie, Ha Bxogax Do-Ds. JliumnbHWK 1 3HOBY NeEpexoauTb y CTaH
1010=10, a Apyr1in NiYUNbHUK - Y HACTYMHWI BiaNOBIAHO WOro rpadyy nepexoais, Ha BUXogax apyroro
nivunbHUKa (Ha Buxogax Tpurepis 2, 3) MOPMYIOTbCA 3HAYEHHS BIAMNOBIAHO CTaHy, SKi BU3HA4YalOTb
3Ha4YeHHA curHanis Ha Buxojax enemMeHTis 7, 8 (Ha Buxogax copmyeaya F1, F2).

Ha dpir. 2 npuseaeHunii rpad nepexoais popmyBava, L0 CKNagaeTbes 3 YOTUPLOX Kineub (BEPXHE
Kinbue - rpac nepexoais niymnoHuKa 1, gpyre Kinbue - rpad nepexoais Apyroro nivYUnbHUKA, TPETE
KinbLue 3HayeHHA curHanis Ha Buxoai F1, yeTBepTe KinbuUe 3HAYEHHA curHanis Ha Buxodi F2 i3
3aranbHOK BEPLUMHO, BiANOBIAHOW HYNMbOBOMY CTaHy NiYMMbHUKIB, @ Ha ¢ir. 3 306paxkeHi entopu,
WO iMOCTpYOTh POBOTY ANA BapiaHTy HACTPOKBAHHA Ha hOpMyBaHHA ABOGA3HOI MOCHiAOBHOCTI,
TpuBanicTb iMNynbCiB AKoT gopiBHoe 10T, a naysa Mk cycigHimu paszamu gopisHioe 5T.

3ynuHka npouecy opMyBaHHS BUXIAHOT MOCHIAOBHOCTI iMNYMbCIB 34INCHIOETLCA NoAavelo
iMNyrnbCy, BIiAMOBIAHOIO PIBHIO FMOMYHONO OAWHMLi, Ha BXig 3ynuHku (Stop), Wwo dopMye akTUBHUN
piBEHb CUrHany Ha BxoAi R acMHXpOHHOT ycTaHoBKM RS-Tpurepa, wo npu3BoaunTbe 40 Nepexoay noro y
HynboBuin ctaH (Q=0). IMnynbc Stop, AK NPaBMIIO, ACUHXPOHHWW MO BIAHOLIEHHIO A0 IMNYMbCIB
30BHILLHLOrO reHepaTopa i 40 cTaHy NiYMNbHUKIB.

AKWwo y MOMEHT BCTyny iMnynbcy Stop Apyrvi niYvnbHUK (Tpurepn 2,3) 3HaXOAMTUMETLCA Y
HYNbOBOMY CTaHi, TO Npu nepexoai Tpurepa 4 y HynbOBWI CTaH Ha BXodax enemeHTa 9 i noro Buxogai
O6yae ccopmoBaHuii piBeHb noriyHoro 0, 06ymMOBNIOKOYM PiBEHb NOMYHOIO HYNSA Ha BXOAi Ta BUXOAi
enemeHTa 6, WO nNpu3Beae 40 nepexoay NivYunbHUKa 1 y HYNbOBWW CTaH, a OTXe, A0 NPUNUHEHHSA
npouecy dhopMyBaHHs iMnynbciB Ha Buxogax Fl, F2.

AKLO y MOMEHT BCTyNy iMNynbCy Stop Apyrui NiYMAbHUK 3HAXOAUTUMETLCS Y CTaHi, BigMiHHOMY
BiJl HYNbOBOrO, TO Ha BUXOAi eneMeHTa 9 3'eQHAHOrO 3i BXOAOM enemMeHTa 6, 6yae piBeHb NOTivHOT
oanHuui. OcKinbkn Ha ApyroMy BXOAi enemMeHTa 6 TakoX piBeHb JIOTYHOT OAWHULI, BU3HAYyBaHWi
OAWHWYHMUM 3HA4YEHHAM Ha KOHAEeHcaTopi, TO Ha BUXodi enemeHTa 6 (Ha Bxogax R nidunbHUKa i
Tpurepie 2, 3) Oyae piBeHb NOriYHOT oAUHKWLI. 3BiACK BUTIKAE, WO y MOMEHT BCTyny iMnynbcy Stop
NPUNUHEHHS (POPMYBAHHA HE CTaHETbCHA, OOYMOBMIOKYM TMM CamMum 3anobiraHHA CNOTBOPEHHIO
OCTaHHBLOTO IMNYNbCY Y BUXiAHIK NOCNIAOBHOCTI. | TiNbKK 3i BCTYNOM NoAanblUMX TakTOBMX iMNYNbLCIB,
konu BiaOyBaTMMETLCA Nepexia APYroro niYunbHMKa y HyNbOBUMI CTAH Ha BXodax enemeHTa 9 i noro
Buxoai dyae cdopmoBaHuii piBeHb noriyHoro 0, 06yMOBHIOIOUN PiBEHb FNOMYHOIO HYMS Ha BXO4i Ta
BUXOAI eneMeHTa 6, WO npusBede OO0 nepexoay niuunbHUKa 1 y HYNbOBUW CTaH, a OTXe, A0
NPUNKUHEHHS Npouecy POPMyBaHHS.

3i BCTYNOM HaCTYMNHOro iMnynbCcy 3anycKy yci NpoLUecu NOBTOPIOIOTLCS.
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Ha BiagmiHy Big BiAOMOro MPUCTPOIO CNPOLWEHHA CTPYKTYPU CTAPTOCTOMHOMO NPUCTPOLD | ApYroro
nivunbHUKa, BUKOHAHOro Ha ABox JK-Tpurepax, JO3BOSIMNAO CAPOCTUTWU TEXHOMOr0 BUrOTOBMEHHS
¢dopmMmyBaya, 3HU3UTKU CNOXKMBAHY MNOTY>KHICTb | BAPTICTb.

SOPMYNA KOPUCHOT MOJEN!

dopmysad Asodra3HOT NOCNIAOBHOCTI iIMNYNbLCIB 3 NepeHacTpolBaHUMK 4YacoBMMU nNapamMeTpamu,
SAKMIA MICTUTb ABa ABIMKOBUX JIIMWUABHWUKW, NEPLUUA 3 AKUX PEBEPCUBHUIA, HANArOXKEHWW Ha PEXUM
BigHIMaHHA, WO Mae BXia4 nogadi iMNynbCiB CMHXPOHI3aUil, BUXia4 NepenoBHIOBAHHA, BXig O03BONY
CUHXPOHHOMO napanesibHOro 3aBaHTaXKEHHS i BXOAW nojadi AaHuX Npu 3aBaHTaXKeHHi, BXig A03BONY
pexxumy niubu, BXig aCUMHXPOHHOT YCTAHOBKM Y HYNbOBUIA CTaH (MPW LbOMY aKTUBHUI CUrHamM Ha BXOAi
JO3BOMY CUHXPOHHOIO NapanesnibHOro 3aBaHTAXKEHHSA MAaE MPIOPUTET MO BigHOLUEHHIO A0 aKTUBHOIO
CUTHamMy Ha BXOAi A03BOMYy pexumy mnivybu, a akTUBHWWA CUTHAmN Ha BXOAi @CUHXPOHHOT YCTAHOBKMW Y
HYNbOBUI CTaH Mae NPIOPUTET MO BiAHOLWEHHIO 4O aKTUBHOIO CUrHany Ha BxoAi 403BOSTY CUHXPOHHOIO
napanensHOro 3aBaHTAXEHHSA | HA BXOAi A03BOMNY PEXMUMY Nivubu); CTApPTOCTOMHMIA NPUCTPINA, SIKURA
MICTUTb TpUrep 3i BXOAOM aCMHXPOHHOT YCTAaHOBKMW Y HYNbOBUW CTaH i NaHLUIOXKOK, WO CKragaeTbes 3
nocnigoBHO 3'e¢4HaHMX pe3ancTopa i KoHAeHcaTopa, NIAKNIOYEHO OO0 AKEepena >XUBMEHHA; NepLunn i
apyrmi enemeHTun |; nepwwuin i gpyrui enemeHtn ABO; 3aranbHa TO4YKa NOCRIAOBHO 3'€QHAHUX
pesuctopa i KoHgeHcaTopa 3'egHaHa 3 NepMMKU BXO4amMKu NEpLUOro i Apyroro enemMmeHTis |; apyrun
BXiA nepLwioro enemMeHTa | yrBoptoe Bxig nogadi iMnynbciB 3ynuHkM dOpMyBaHHS BUXiQHMX iMNYNbCIB;
BUXia4 nepworo enemenTta | 3'eaHaHo 3i BXOAOM YCTAHOBKWU Tpurepa y HynbOBWIW CTaH; NepLUMin BXig
nepworo enementa AbBO 3'eaHaHO 3 BUX0AOM Tpurepa; Buxig nepworo enemeHta AbBO 3'egHaHo 3
nepLmMm BXO4OM ApYroro enemeHTa |; Buxig gpyroro eneMeHta | 3'eaHaHo 3i BXogamMn acUHXPOHHOT
YCTAHOBKM Yy HYNbOBMWI CTaH NEPLUOro i Apyroro niYMnbHUKIB, KU BIAPISHAETLCA TUM, LLO BBEAEHO
TPETIN | YETBEPTUM €NeMEHTH |, Npy UbOMY CTapTOCTONMHUI NPUCTPI BUKOHAHO HA aCUHXPOHHOMY RS-
Tpurepi, a 3amicTb APYroro YoTUPUPO3PALHOro NiYMnbHUKA BBEAEHO ABOPO3PAAHWA BigHIManbHWUA
NiYUnbHUK 3 nocnigosHicTio nepexoais 00-11-10-01-00, BukoHaHuin Ha aBox JK-Tpurepax 3i BXO4OM
ACUHXPOHHOT YCTAHOBKMW Y HYMNbOBWW CTaH; nepwmin JK-Tpurep mae iHBepcHi Bxoau J i K; gpyrui JK-
Tpurep mMae iHBepcHi i npami Bxogu J i K, ski 06'egHaHno no |; iHBepcHi Bxogn JK-Tpurepis 3'egHaHo 3
BUxoaom gpyroro enemeHta AbBO i BXxoAoM [03BONY CUHXPOHHOIO napanenbHOro 3aBaHTaXKEHHS
nepLuoro nivuneHuka; npaMi exoan J i K apyroro JK-tpurepa 3'eqHaHo 3 iHBEpCHUM BUXOAOM NEPLLOro
JK-Tpurepa; npsmnii Buxia nepworo JK-Tpurepa 3'egHaHoO 3 MepliMMM BXOAamu TPETbOro i
YeTBEPTOro eneMeHTiB |, 3 gpyrum BxoAoM nepwioro enemeHta ABO, 3 nepwum i TpeTim Bxogamu
3aBaHTaXEHHA NepLUOro niyunbHUKa; NpaMuid Buxia apyroro JK-tpurepa 3'eaHaHO 3 ApyruM BXOJOM
YeTBEPTOro enemMmeHTa |, TpeTim BxogoM nepworo enemenHta ABO; ApyrMi | 4YeTBepTU BXOAM
3aBaHTaXEHHA MepLuloro nivnnbHUKa 3'€HaHO 3 iHBEPCHUM BUXOAOM nepluoro JK-Tpurepa; Buxoau
OPYyroro, TpeTboro i YeTBEPTOro pPO3psdiB MEPLUOro nivunbHUKA 3'eqHAHO 3i BXo4amu Opyroro
enementa ABO; TakTOBi BX0oAM NepLIOro i Apyroro NiYUMbBHUKIB YTBOPIOKOTL BXig dhopMyBada - BXig
nogaudi nepioguyHoT NOCAiAOBHOCTI iMAYNbLCIB 3 BUXOAY 30BHILLHLOIO reHepaTopa; BXid aCUHXPOHHOT
YCTaHOBKU B OAMHUYHUIA cTaH RS-Tpurepa yTBOpOE BXid nofadi iMnynbCiB 3anycky; BUXig TPETbOro
enemenTa | yrBoptoe suxig nepoi dasu (F1), a Buxig YeTBEpPTOro eneMmeHTa | yrBoptoe Buxig apyroi
dasu (F2) imnynecis.
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