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(57) Pedpepar:

dopmyBay nepioanyHOT NOCnigOBHOCTI TPUIMNYMbCHUX KOAOBMX Cepiil 3 NporpaMoBaHoI0 TPUBAricTio
naysm MiX iMmnynbcamu y cepii MiCTUTb: ABa peBEpPCUBHI ABIMKOBI NiYUMbHUKU, KOXEH 3 SKUX Mae BXia
nodadi iMnynbCiB CUHXPOHI3aUil, BXid HanaroMKeHHa Ha pexuM nigcymMoBYBaHHSA/BIOHIMAHHSA, BXig
[03BOMYy CUHXPOHHOIO MapanenbHOro 3aBaHTaXeHHs i BXxoau nodadi JaHuX, BXig OO3BOMY pexumy
paxyBaHHs, BXif, aCUHXPOHHOI YCTAHOBKMN Y HyNbOBWI CTaH, BUXiA4 NEPENOBHIOBaHHS; NepLuni i Apyrun
enemeHtTn ABO; iHBepTOp; NaHUIKOK, WO CKNagaeTbCa 3 MOCMIQOBHO MNOegHaHMX pesuncTopa i
KOHOEeHcaTopa; CUHXPOHHWUI D-Tpurep 3i BXOAOM aCMHXPOHHOI YCTaHOBKW Y HYNbOBWUIA CTaH, NEPLUNNA i
OpYrun OBOBXOAOBI enemeHTW |, npu LbOMYy CriflbHa TOYKa MOCHiIAOBHO CMONyYeHUX pesucrtopa i
KOoHOeHcaTopa noegHaHa 3 iHdopMauinHum BxogoMm D-Tpurepa, 3i Bxogamu nepLlioro Ta gpyroro
[BOBXOZOBUX enemMeHTiB |; Apyrn Bxia nepLuoro enemeHTa | CTBOpoe BXig nogadi iMnynbciB 3ynuHKN
(Stop) dopmyBaHHs iMnynbCiB Ha Buxodi; Buxig D-Tpurepa 3'egHaHO 3i BXOOOM MepLlioro enemeHTa
ABO, Buxig AKoro 3'egHaHO 3 OPYrMM BXOAOM ApYroro enemeHta |, Buxig nepLioro ABOBXOO0BOMO
ereMmeHTa | 3'egHaHO 3i BXOOOM aCMHXPOHHOT ycTaHOBKU D-Tpurepa y HynbOBUIA CTaH; BUXig Opyroro
ernemeHTa ABO 3'egHaHO 3i BXOOOM [03BOMY CUHXPOHHOrO napanenbHOro 3aBaHTaXEHHS nepLuoro
niyvneHUKa; BUXiO MEepenoBHIOBAHHS MEepLIoro nidvnbHUKa, SKUA YTBOPHOE BUXiO dopmyBaya,
3'egHaHo 3i Bxogom nepluoro enemeHta ABO i BXogom iHBepTopa, BUXig SIKOro 3'egHaHO 3i BXOAOM
A03BOMy pexumy nivbm nepLuoro nivnnbHWKa; BUXi4 NEPENOBHIOBAHHS OPYroro NidnnbHMUKa 3'€QHaHo
3i Bxogom nepworo enementa ABO; 3HauyeHHs curHaniB Ha Bxogax napanesnibHOro 3aBaHTaXEHHS
OaHnX nepLlioro nivunbHUKa BU3Ha4YaKlTb TPUBAnNICTb iMMNYNbLCIB Ha BuXoAi dhopmyBava; BXoam
napanenbHOro 3aBaHTaXXEHHS OPYroro nidnsibHUKa YTBOPKKTL BXOAWM MporpamMyBaHHSA ¢hopmyBaya
Ha 3agaHy naysy MiX iMnynbcamu; BuXig Apyroro enemeHta | 3'€gHaHoO 3i BXOA4aMu aCMHXPOHHOI
YCTaHOBKW NiYUMBHUKIB Y HYNbOBWUI CTaH; TakTOBI BXOAM NEPLUOro Ta APYroro NiYUrbHUKIB CNOMyYeHi
MiX coboto, CTBOpIOKOYM BXid hopmyBada - Bxig nogadi 6e3nepepBHOI NepiogMYHOT MOCMiJOBHOCTI
iMAyNbCiB 3 BMXOAY 30BHILUHBOrO reHepartopa; TakToBwui Bxig D-Tpurepa cTBoproe BXig nopauvi
imnynecie 3anycky (Start). JooaTkoBo BBeAEHO: OABOPO3PAOHUA MNiACYMOBYIOYUA NIYUNBHUK, TPETIN
enemeHT ABO, apyrui iHBepTop, enemeHT I-HI.
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KopucHa mogenb HanexmTtb OO iMMyNbCHOI TEXHIKM | Npu3HayeHa Ans popMyBaHHA NepioguyHol
NocniaoOBHOCTI TPUIMNYNBbCHUX KOAOBUX CEPIN 3 NPOrpamMoBaHOI TPUBAMICTIO Nay3n MixX iMnynbcamu y
cepil.

Bigomi dopmyBayi, WO MICTATb KBapUOBMMA 3afaBalfibHUK [eHepaTop, SKUMW npaule B
0e3nepepBHOMY peEXNMI, NPUCTPIA CUHXPOHI3aLii i BUXigHUI NPUCTPIN, Wwo 3abe3neyye popMyBaHHS
HeobXigHMX iMNynbCiB, YacoBi NapamMeTpy SKMX BM3HAYAKTbLCS 4YacOBMMM NapameTpamu iMnyrbCiB,
o nogatTbesa Ha Bxig (TaktoBui reHepaTtop. ABTopcbhke cBigoutBo CPCP Ne 307502. - BroneTteHb
BuHaxogiB. Ne 20, 1971; TakrtoBur reHepatop. AC CPCP Ne 354544. - BioneteHb BuMHaxodiB. Ne 30,
1972).

Heponik  BigoMMX nNpucTpoiB - OOMexXeHi  yHKUiOHanNbHi  MOXNMBOCTI, 06YMOBEHiI
Hanaro)KyBaHHsIM Ha DiKCOBaHWUI peXnM napaMmeTpiB iMnynbCiB.

Hanbinbw 6nu3bkuM 3a TEXHIYHOW CyTTHO | pe3ynbTaToM, WO [OcAraetbcs, € dopmysay
nepiogu4HOI NOCAIJOBHOCTI TPUIMNYMNBCHMUX KOLOBUX CEPI 3 NPOrpamoBaHO TPUBAMICTIO Nay3un Mix
iMnynbcamu y cepii (naTeHT Ha kopucHy Modenb Ykpainm Ne 53542 Big 11.10.2010), wo mictutb: ABa
peBepCuBHiI ABINKOBI NIYUIIbHUKN, KOXEH 3 AKMX Mae BXig nogadi iMnynbCciB CUMHXPOHi3auii, BXig
HanaroMKeHHA Ha PEeXWUM NiACYyMOBYBaHHSA/BiAHIMAHHSA, BXi4 [03BOSY CMHXPOHHOIO napaneribHoro
3aBaHTaXeHHS | BXOAM Nofadi AaHuX, BXid 403BOSY PEXMMY paxyBaHHS, BXif aCUHXPOHHOT YCTaHOBKMN
Yy HynbOBMWIA CTaH, BMXiO NepenoBHIOBAHHS; neplimni i apyrni enemenTn ABO; iHBEPTOP; NaHLIOXOK,
WO cknagaetbca 3 MOCMIAOBHO MOEAHAHWX pe3ncTopa i KoHAeHcaTopa; CUHXPOHHWA D-Tpurep 3i
BXOAOM ACUHXPOHHOI YCTAHOBKM Yy HYNbOBWW CTaH, NepLnn i Apyruin ABOBXOAO0BI enemeHTun |, npu
LUbOMY ChifilbHa TOYKa MOCMIAOBHO CMOMYYEHUX pes3ucTopa | KoHAeHcaTopa noegHaHa 3
iHpopmauiiium BxogoMm D-Tpurepa, 3i Bxogamu MepLlioro Ta Apyroro ABOBXOLAOBUX eneMeHTiB |;
Apyrvn Bxig nepworo enemeHTta | cTBOpIOE BXig nofdadi iMnynbciB 3ynuHkn (Stop) dopmyBaHHS
iMnynbCciB Ha Buxogi; Buxig D-Tpurepa 3'egHaHo 3i Bxogom nepuoro enemeHta ABO, Buxig skoro
3'eQHaHO 3 OpYyrMM BXOAOM ApYroro enemeHTa |; Buxig nepLuoro ABOXOAOBOro enieMeHTa | 3'egHaHo 3i
BXOJOM aCUHXPOHHOI ycTaHOBKM D-Tpurepa y HynbOBUI cTaH; BMXig apyroro enemeHta ABO 3'egHaHo
3i BXOOOM [03BOfly CUMHXPOHHOIO MapanenibHoOro 3aBaHTaXEeHHs MNepLlioro nivunbHUKa; BUXIO
nepenoBHIOBaAHHS MNEPLUOro nivunbHUKA, SIKUA YTBOPHOE BuXig dopmyBada, 3'€egHaHO 3i BXOAOM
iHBEpTOpa BWXiO AKOro 3'e€QHAHO 3i BXOAOM [03BOMY PEXUMY Mi4OM MepLIoro nidunbHWKA; BUXig
NnepernoBHIOBaHHA Opyroro niyunbHWKa 3'egHaHo 3i Bxogom apyroro enemeHta ABO; 3HayeHHs
curHaniB Ha Bxogax napanenbHoro 3aBaHTaXEHHS [AaHWX MepLlloro niYnnbHUMKa BU3HAYaloTb
TpuBanicTe iMNyneCciB Ha BuxoAdi dopmyBaya, BXOAW MnapanenbHOro 3aBaHTaXEHHs [pYyroro
nivnnbHWKa yTBOPIOKOTL BXOAM NporpaMyBaHHA oopMyBaya Ha 3agaHy naysy Mix imnynbcamu; Buxig
apyroro enemeHta | 3'egHaHO 3i BXOA4aMM aCMHXPOHHOI YCTAHOBKW MiYMIBHUWKIB Y HYMbOBUA CTaH;
TaKTOBi BXOAW MEPLLOro Ta Apyroro NiYnnbHKKIB Cnony4veHi Mk coboto, CTBOpIOOYM BXig hopmyBaya -
BXig nopadi 6e3nepepBHOI NepioaMYHOI NOCMIAOBHOCTI iMMNYNbCIB 3 BUXOAY 30BHILUHBOIO reHepaTopa;
TakToBwi BXxig D-Tpurepa cTBoptoe Bxig nogadi iMnynbcis 3anycky (Start).

Heponik Bigomoro npmcTtpoto - o6MeXeHi yHKLiOHaNbHi MOXMIMBOCTI.

B ocHoBy KopuCHOI Moferni nocTaBreHo 3afadvy YOOCKOHaneHHa ¢opmMmyBaya nepioguyHol
nocnigoBHOCTI TPUIMNYNbCHUX KOAOBUX CEPIN 3 NPOrpamMoBaHol0 TPUBAMICTIO Nay3n M iMnynbcamu y
cepil LWNsSxXoM BBeeHHS HOBOrO cKnaay eneMeHTIB i HOBOI opraHisaLil B3aeMHUX 3'€4HaHb MK HUMMU.

MocTtaBneHa 3apjaya BUpilWYyeETbCA TuUM, WO B ¢GoOpMyBay nepioguyHOi  MOCNiAOBHOCTI
TPUIMNYNbCHUX KOQOBWX CEpill 3 MporpamoBaHOK TPMBAMICTIO May3nm MK iMaynbcamu y cepii, Wwo
MICTUTb: [OBa pPEeBEepCVBHI ABINKOBI MiYUNBHUKM, KOXEH 3 SAKMX Mae BXig nojadi iMnynbcis
CUHXPOHIi3aLii, BXiJ HanarofkKeHHs Ha pexum NigCyMOBYBaHHS/BIOHIMAHHSA, BXig [[03BOMNYy
CUHXPOHHOTIO NapanenbHOro 3aBaHTaXXEHHS | BXOAM MOAadi AaHuX, BXi4 LO3BOSMY PEXMMY paxyBaHHS,
BXif, @CMHXPOHHOI YCTAHOBKM Y HYNbOBWI CTaH, BMXi4 NEPENOBHIOBaHHS; NEPLUWIA i APYIMA eNeMeHTH
ABQ; iHBEepTOp; NaHLKXKOK, WO CKNagaeTbCsa 3 MOCNIAOBHO MOEAHAHMX pPe3ncTopa i KOHOeHcaTopa;
CUHXPOHHMI D-Tpurep 3i BXOOAOM aCUHXPOHHOI YCTAHOBKM Yy HYNbOBWW CTaH, Neplwunin i Opyrun
OBOBXOAOBI enemMeHTM |, npuv UbOMY ChifbHa To4yka MOCMIJOBHO CMNOMyYeHUX pesuctopa i
KOHAeHcaTopa noefHaHa 3 iHdopmaLliiHuMm BxogoMm D-Tpurepa, 3i Bxogamu nepLlloro Ta Apyroro
OBOBXOLOBUX eneMeHTIB |; opyrun Bxig nepLuoro enemMeHTa | CTBOpIOE BXig noAadi iMnynbeiB 3ynMHKK
(Stop) dopmyBaHHS iMnynbeiB Ha BUxofi; Buxig D-Tpurepa 3'egHaHO 3i BXO4OM MepLUOro enemMeHTa
ABO, Buxig AKkoro 3'eaHaHO 3 ApYrMM BXOAOM [pYroro enemeHta l; BUXig NepLIoro ABOBXOA0BOrO
ernemeHTa | 3'egHaHoO 3i BXOAOM aCMHXPOHHOI ycTaHOBKM D-Tpurepa y HynbOBUW CTaH; BUXIA OPYroro
enemeHTa ABO 3'egHaHO 3i BXOAOM [03BOSly CUMHXPOHHOrO MaparnenbHOro 3aBaHTaXXEHHS MepLUoro
nivunbHUKa; BUXi4 NEepenoBHIOBAHHA MEpLOoro nivyuMnbHUKa, SKAN YTBOPKOE BUXig ¢opmyBaya,
3'egHaHOo 3i BxogoM nepworo enemeHTa ABO i BxogoMm iHBepTopa, BMXig SIKOro 3'eqHaHoO 3i BXOOOM
O03BOITY PEXMMY IiYbM NepLuoro NiYnnbHKKa; BUXiL NEPENOBHIOBAHHSA OPYroro nivnnbHMKa 3'€4HaHo
3i Bxogom nepworo enemeHta ABO; 3HauyeHHsA curHanis Ha Bxofax MapanesfibHOro 3aBaHTaXKEHHS
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OaHVX NepLlioro nidMnbHMKa BU3HA4aloTb TpMBAamICTb iMMynbCiB Ha Buxodi ¢opmyBadva; BXoau
napanensHOro 3aBaHTaXEHHS APYroro MNivurnbHYKa YTBOPIOKTE BXOAM NporpamMmyBaHHea hopMyBaya Ha
3agaHy naysy Mk iMnynbcamu; Buxig gpyroro enemeHTta | 3'egHaHoO 3i BXo4amMu aCUMHXPOHHOT
YCTaHOBKW NiYMIBHUKIB Y HYNbOBUA CTaH; TaKTOBI BXOAW NEPLUOro Ta APYroro MiYnnbHUKIB CONyYeHi
Mk cobolo, CTBOpHOHOYM BXig popmyBada - BXig nogadi 6e3nepepBHOiI NepioguyHOi NocnigoBHOCTI
iMNynbCiB 3 BMXOQY 30BHILWIHBbOrO reHepaTopa; TakTtoBui BXxig D-Tpurepa cTBOptoe BXig nogadi
iMmnynbciB  3anycky (Start), BignoBigHO OO0 KOPMCHOI  Mopferni, BBeAEHO. [OBOPO3PSOHUN
NiACYyMOBYBaribHUIN NIYMMBHUK, SKNA Mae BXig nogadi iMnynbCiB CUHXPOHI3aLil, BXig 403BOMY pexumy
niyén, BXiO4 ACUHXPOHHOI YCTaHOBKM Yy HYNbOBWW CTaH; TpeTin enemeHT ABO; gpyrui iHBepTOp;
enemeHT |-HI, ogmH BXig Akoro 3'egHaHO 3 BMXOOOM MEPENOBHEHHSI APYrOro NivvMnbHUKa i BXOOOM
apyroro enemeHTta ABO; apyrun Bxig enemenTa I-HI 3'eaHaHo 3 BUXOAOM nepLuoro iHBepTopa; BUXiA
enemeHTa |-HI 3'egHaHo 3i BXOgOM [03BONY pexumy nivdu gpyroro nidnnbHUKa; opyrum BXig opyroro
enemeHTa ABO 3'egHaHO 3 BUXOAOM ApYroro iHBepTopa, BXig SIKOro 3'€4HaHO 3i BXOAOM MepLuoro
enemeHta ABO i Buxogom TpeTboro enemeHta ABO, nepwwuin BXig SIKOro 3'€gHaHO 3 BUXOAOM
nepLlIoro pospsdy TpeTboro nivunbHUKA i BXOAOM MNepLUoro po3psdy AaHux napanenbHoro
3aBaHTa)XXEHHS MEepLIoro niYunbHUKa; OpYyrvn BXig TpeTtboro enemeHta ABO 3'egHaHO 3 BMXOOOM
OpYroro pos3psiay TpeTboro NiYnnbHUKa i BXOOOM TPEeTbOoro po3psay AaHWUX 3aBaHTaXEHHSA NepLuoro
NivnnbHWKa; BXi aCUHXPOHHOI YCTAHOBKM Y HYMbOBUW CTaH N4 CYMOBY BalibHOMO midnnbHUKA
3'eQHaHO 3 BMXOOOM [pYroro enemMmeHTa |; TakToBWI BXig NiACYMOBYKOYOro fidnsibHUKa 3'€gHaHoO 3i
BXOOOM hopmyBaya.

3asiBrneHun hopmyBay Mae HOBWUI CKNag erieMeHTIB | HOBY OpraHi3aLito B3aeMO3B'A3KiB MK HUMM,
TOOTO MICTUTb HOBY CYKYMHICTb O3HaK, siki 3abe3nedyloTb HOBi TEXHiYHi BRACTMBOCTI. TexXHIYHUN
pes3ynbTaT, K HAcMigoK UMX BNacTMBOCTEN, PO3LUMPEHHA 06nacTi BUKOPUCTAHHSA i PyHKLIOHaNbHNX
MOXNMBOCTEN hopmyBaya.

Ha oir. 1 npuBegeHa cxema chopmyBava.

dopmyBay MicTuUTb: nepwmin (1), opyruin (2) peBepcuBHI ABIMKOBI NiYMIbHMKNA, HanarogKeHoi Ha
pexum BigHiMaHHA (U=0), aki MaloTb BXig nogadi TaktoBux imnynbcie C, BXig 0O3BOSTY CUHXPOHHOMO
napanenbHoro 3aBaHTaxeHHs L i Bxoan nogadvi gaHmx Dy-Di, Bxig Py Oo3Bony/3abopoHn pexumy
nivydm, BXiJ aCUHXPOHHOI YCTAaHOBKWU Yy HYyNbOBWUI CcTaH R, Buxig nepenoBHoBaHHsS P4, OBOpPO3psaHUi
nigcymoByBanbHMM nivnnebHuk (11), skuid mae Bxig nogadi TaktoBux iMnynbcie C, BXxig A03BONy
pexumy nivom Py, BXig aCMHXPOHHOT YCTaHOBKW Y HyNboBuI cTaH R; nepwwii (10), apyrun (4) i TpeTin
(12) enemeHTn ABO; nepwun (8) i apyrun (9) enementn |; nepwwun (3) i apyrmn (14) iHBepTOpY;
NaHLIXKOK 3 MOCNIAOBHO cnonydeHnx pesuctopa (5) i koHaeHcaTopa (6), nigkni4eHoro oo gxepena
XuBneHHs +E; cuHxpoHHui D-Tpurep (7) 3i BXOOOM aCUHXPOHHOI YCTaHOBKW Y HYMNbOBUIN CTaH.

BaranbHa TO4YKa MOCMIAOBHO CMOMyYeHWX peanctopa 5 i koHgeHcatopa 6 3'egHaHa 3
iHdopMmauiiHum Bxogom D-Tpurepa 7, 3 ogHum Bxogom enemerTis 8, 9. Buxig enemenTa 8 3'egHaHo
3i BXOAOM aCUHXPOHHOI ycTaHoBKM D-Tpurepa 7 y HynboBui cTaH. [pyrun Bxig enemeHTta 8 CTBOPIOE
BXid4 nogadi imnynbciB 3ynuHkn (Stop) opmyBaHHS iMOynbCiB Ha Buxodi. dpyruin BXig enemeHTta 9
3'egHaHo 3 BUxogoM enemeHTta 10. Buxig enemenTta 9 3'egHaHo 3i Bxogamu R aCMHXPOHHOT yCTaHOBKU
Yy HYNbOBUI CTaH nivnnbHUKiB 1, 2, 11. Buxig nepenoBHOBaHHS niuunbHuka 1, Sk yTBOpLoe Buxig F
dopmyBaya, 3'egHaHo 3i Bxogamu enemeHta 10 i Bxogom iHBepTopa 3, BUXiA SKOro 3'€dAHaHO 3i
BXo4omMm Py niunnbHuka 1 i Bxogom enemeHta 13. Buxia nepenoBHOBaHHA MiYnnbHUKA 2 3'€QHaHo 3i
Bxodamu enemeHTiB 4, 10, 13 i Bxogom [03BONy pexuMmy nivdu niynnbHuka 11. Buxig enemexTta 13
3'egHaHO 3i BXOAOM J03BOMY pexumy nivbm gpyroro nivyunbHuka. Apyrun Bxig enemeHTta 4 3'egHaHo 3
BMXOAOM iHBepTopa 14, BXxig skoro 3'egHaHO 3 BMxodoMm enemeHTta 13 i Bxogom enemeHTa 10.
Mepwwnin BXig enemeHTa 12 3'egHaHO 3 BUXOAOM MNepLUOro po3psay nidunbHuka 11 i Bxogom nepLioro
po3psay AaHuX napanenbHOro 3aBaHTaXeHHs nivunbHuka 1; Apyrui Bxig enemeHTa 12 3'egHaHo 3
BUXOAOM APYroro po3psay TPeTboro nivnnbHuKa 11 i BXogoM TpeTboro po3psay AaHux napanenbHoro
3aBaHTaXeHHA niynnbHUka 1. 3HavyeHHsa curHanis Ha Bxogax DyD;D,D3; napanensHOro 3aBaHTaXXeHHs
OaHVX nivyunbHWKa 1 BM3Ha4YaloTb TpMBanicTb iMMynbCiB Ha BUXoAi hopMyBaya. Bxoam 3aBaHTaXeHHs
D (DoD;D,D3) niunneHuka 2 ytBOptooTb Bxoau dod;d,d; nporpamyBaHHs ¢opMyBaya Ha 3agaHy
TpuBanicTe naysuM MixX iMnynbcamu B cepii. TakTOBOI BXOAM MiYMIbHUKIB CMOMyYeHi Mix coboto,
ctBoptotoum Bxig C cdopmyBaya - Bxig nogadi 6e3nepepBHOi NepioanyHOI NOCNi4OBHOCTI iMNynbCiB 3
BMXOAY 30BHILLHLOrO reHepatopa. TaktoBui BXxig D-Tpurepa cTBOptoe BXig nogadi iMnynbCiB 3anycky
(Start).

Mpautoe bopmyBay B HACTYMHIN NOCAIAOBHOCTI.

HasBHICTb NaHuUoXKKa, WO CKNnagaeTbed i3 noegHaHMX NocnigoBHO pe3ncTtopa 5 i koHgeHcaTopa 6,
NiAKMNIOYEHOro 40 LWWHU XMBAAYOI Hanpyrn +E, npu BKNOYEHHI SXepena XUBMEHHA NPOTAroM Aesikoro
NPOMKKY Yacy hopMye piBeHb NOrYHOro Hynsa Ha Bxodi R aCMHXPOHHOI YCTaHOBKN Y HYNbOBWUA CTaH
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Tpurepa 7 i Bxogax enemeHTiB 8 Ta 9, 3abesneuytoum oopMyBaHHS PiBHS NOMYHOro Hynst Ha Bxogax R
ACUHXPOHHOI YCTaHOBKM Yy HYNbOBUIN CTaH BignosigHo D-Tpurepa i NivnnbHYKIB.

Micna 3akiHYeHHSa nepexigHoro npoLecy, NOB'A3aHOr0 3 BKITIOYEHHAM JKepena XXUBMEHHS Tpurep i
NIMUNBHUKN NEPEXOAATb Y HYNbOBUIM CTaH, OPMYHOUM PiBEHb FOMYHOMO HYMNsl Ha BUXOAi Tpurepa, Ha
BUXOAax NepenoBHEHHS NiYMIbHUKIB, Ha BUXodax eniemeHTa 10, 3'egHaHoro 3i Bxogom enemenTa | 9,
wo 3abesnevye niaTBepmkeHHs (6rokyBaHHS) piBHA 0 Ha MOro BMXoAi i MO 3aKiHYEeHHI nepexigHoro
npoLiecy, NoB'A3aHOro i3 3apsiAoM KoHAaeHcaTopa 6, wo 3abesnevye piBeHb 0 Ha Bxogax aCMHXPOHHOI
YCTaHOBKW Y HYSTIbOBWUI CTaH NiYNSIbHUKIB.

OCKinbKN pEXMM aCUHXPOHHOI YCTaHOBKM Y HYNbOBWW CTaH Mae npiopuTeT BIiQHOCHO A0 BCiX
OCTaHHIX pexuMiB, TO 4OTKW, NOKN Ha BXoAi enemeHTa 9 (a oTKe i Ha Moro BMXOAi) 3bepiratTumeTbes
piBEHb MNOrYHOro HYMs, NPY BCTYNY TAKTOBMX iMMYNbCIB HYNbOBUIM CTaH MiYMIbHUKIB 3anuvwaTUMeTbCs
HE3MIHHUM.

MMig wac BcTyny iMnynbcy rotoBHocTi (Start) Ha TakToBui BXig C Tpurepa 7 no Noro poHTy Tpurep
nepexoauTb B OAMHWUYHWUIA CTaH, hOpMYyHOoUM piBEHb NMOrYHOIT OOWMHULI Ha Oro BUXOA | piB€Hb NOrivHOI
OoAMHUUI Ha Buxodi enemeHTa 10, a omxe Ha Bxodi i Buxoadi enemeHTta | 9, wo 3abesneyye piBeHb
noriyHoi ogMHULi Ha Bxogax R nivynnbHUKIB, 3HIMaoun 6r10KyBaHHS HYNTbOBOrO CTaHy.

HynboBe 3HayeHHs curHany 3 Buxody enemeHta 12 (opmye OAMHUYHE 3HAYEHHA Ha BUXOAI
iHBepTopa 14, wo 3abe3nevye pexnm 30epexxeHHs NiYMnbHUKIB 1, 2, HYNIbOBE 3HAYEHHS CUrHany 3
BMXOAOY NEepENOBHEHHS NiunrbHUKA 2 3abe3nevye pexum nivyom niymnbHuka 11.

| Togi nig Yac BcTyny nepLioro (nicns 3akiHYeHHs1 NepexigHoOro Npouecy, NoB'A3aHOro i3 3HATTAM
BnokyBaHHs1) TaktoBoro imnynbcy C BigbyBaeTbcs nepexig nivyunbHuka 11 y ctad 0001 dopmytoui
OOMHMYHE 3HAYeHHS Ha BUXoai eneMeHTa 12, HynboBe 3Ha4YeHHS Ha BUXoAi iHBepTopa 14 i Ha BuxoAi
enemMeHTa 4, rotye nivunbHuK 1 8o npuimMaHHs iHdopmMaLii 3 Buxogis Q;Qq NiunnbHmka 11, NiYMnbHUK
2 - 3i BxogiB d3d,d;dy, pexum nivbm niyunsHuka 11 3anwnTbca He3MmiHHMM. [1ig Yac BCTyny Apyroro
TaKTOBOro iMNynbCy NiunneHUK 1 nepexodite y ctaH 0001, niymnbHUK 2 nepexoaitb y ctaH dzd,d;do,
nivunbHuk 11 - y ctan 0010. Y pesynbtati uux 3MiH NivuMnbHUKKM 2, 11 nepexogatb y pexum
30epexeHHsl, a niunnbHUK 1 - y pexum nidbu. lig 4ac BCTyny HACTYNMHOrO TaKTOBOro iMMyrnbCy
niymnbHUK 1 NepexoaiTb y HynbOBWWA CTaH, CTaH NiunnbHuMka 2 (piBHMN dzd,d;dy), i niynneHuka 11
(piBHMi 0010) 3anMWNTBCA HE3MiHHUM. Y pesynbTaTti nepexoay niuunbHuka 1 y HynNbOBUA CTaH
POpPMYETBCA HYNMbOBE 3HAYeHHS Ha Bxogi Py niuvnbHMka 2, wo 3abesnevye nomy pexmm nivou. | Toai
nig 4Yac BCTYMy HACTYNHOro TaKTOBOro iMMyrnbCy NiYUNbHUK 2 nepexoanTtb Yy cTaH dsd.d;dy 1, cTaH
niymneHukie 1, 11 3anuwntbca He3MiHHUM. Tlig Yyac BCTyny moganbLUMX TakTOBUX iMMYMbCiB 3MICT
niynnbHMKa 2 3MEHLWYETbCS, a CTaH MivMnbHUKIB 1, 11 3anNMWNTBCS HE3MIHHUM OO0TU, MOKU 3MICT
niynnbHuka 2 He ctaHe piBHMM 0, wo 3abesnevye piBeHb noriyHoro 0 Ha BMxodi enemeHTa 4, y
pe3ynbTaTi Yoro MiYMnNbHUKN 1, 2 NepexodsTb Y PEXUM 3aBaHTaXEHHS, NiYUNbHUK 11y pexum nivou. |
TOAi NiA Yac BCTYNy HACTYMHOMO TakTOBOro iMMynbCy MiuunbHuK 1 nepexoamntb y ctad 0100, nivnnbHmK
2 3HOBY nepexoautb y ctaH dsd,d;dg, niumneHuk 11 - y ctan 0011. MMig 4Yac BcTyny noganbLunx
TaKkToOBUX IMMNYNbCiB MpPOLECU aHarnoriyHi JoTW, NOKM Npu 4YeproBoMy nepexodi NiYuMnbHUK 1
nepexoautb y ctaH 0101, niyMnbHUK 2 NnepexoanTb y cTaH dzd,d;do, NiYNNBHUK 11 - y HYNLOBMUI CTaH.
Mig yac BcTyny nofdanblUMX TakTOBMX iMMYyMbCIB 3MICT MNiyuMnbHWKA 1 3MeHLWYeTbCHd, a CTaH
nivunbHKUKIB 2, 11 3anMwaeTbCa HE3MIHHUM OOTK, MOKM 3MICT NiYnnbHMKa 1 He cTaHe piBHMM 0, WO
3abe3nevye piBeHb norivHoro 0 Ha MOro BUXOAi MEPENOBHEHHS, Yy pe3ynbTaTi Yoro NiYnnbHUK 1
nepexogsTb y pexum 36epexeHHs, a MiuunbHUK 2 y pexum nivou. lNig yac BCTyny nopanbLumx
TaKTOBMX iMMyNbCiB 3MICT NiYUMbHUKA 2 3MEHLWYETbCH, a HYNMbOBUW CTaH nivunbHukie 1, 11
3anvaeTbCa HE3MIHHUM [0TH, MOKW 3MICT NivunbHuUKka 2 He ctaHe piBHMM 0. HynboBe 3Ha4eHHSA
curHany 3 Buxody enemeHta 12 copMye oAMHWYHE 3HayeHHs Ha BuxoAi iHBepTopa 14, wWwo
3abesnevye pexvm 36epexeHHs MiuunbHUKIB 1, 2, HyNbOBE 3HAYEHHA CurHany 3 BUXOAYy
nepenoBHEHHS NidYnnbHKKa 2 3abe3neyye pexum nivbm nidmnbHrka 11, TO6TO NpUCTpIN NepexoauTb Yy
BUXiOHWIA CTaH, skui OyB nepeq BCTYNOM MEPLUIOro TAKTOBOro iMMnynbcCy nicns 3anycky. Ha ubomy
dopMyBaHHS nepLuoi cepil 3akiHuyeTbes. Mig yac BCTyny noganblUuX TakTOBWUX iMNyMbCiB npoLecu
NOBTOPHOIOTHCS.

TakMMm 4YMHOM, Micns 3aKiHYEHHA nepexigHoro npolecy, NoB'A3aHOr0 3 BKMKYEHHAM JKepena
XMBREHHA nicns nogadi imnynbcy 3anycky (Start) npu Bctyny Ha Bxig C ¢opmyBaya nepiognyHoi
NnocnigoBHOCTI TaKTOBUX iMNynbCiB 3 nepiogom T Ha BuxoAi popmyBaya reHepyeTbCcsl nepioanyHa
NoOCriAOBHICTb KOOOBUX Cepiil, KOXHA 3 AKUX MICTUTb TPU iMMyNbCWU, TPMBanicTb MEpLUOro 3 SAKUX
popisHioe T, gpyroro - 4T, TpeTtboro 5T. TpuBanicte naysm MixX iMnynbcamu B cepii i MiXX cepismun
BM3HaAYaeTbCA 3HauYeHHsiM D. TpuBanicte nayau Mix iMnynbcamum B cepii gopieHioe (D+1)T, TpuBanicTtb
naysu mix cepisimm gopisHioe (D+2)T.

3ynunHka npouecy OpMyBaHHS BUXIOHOI MOCHiIAOBHOCTI iMMNYNbCIB 3A4IMCHIOETLCA MNodavero
iMMynbCy, BIONOBIOHOMO PiBHA FIOMYHOrO Hyns, Ha BXig 3ynuHkM (Stop), Wwo dopMye akTUBHUIA piBEHb



10

15

20

25

30

35

40

45

50

55

60

UA 102909 U

curHany Ha Bxodi R acuHxpoHHOI yctaHoBku D-Tpurepa 7, wWo npusBOAMTbL OO nepexogy WMoro y
HynboBui ctaH (Q=0). IMnynsc Stop, Sk NpaBuno, aCUHXPOHHMI BIAHOCHO OO iMMYrbCIB 30BHILLHBOMO
reHepartopa i O CTaHy MiYnIbHMKa.

AKLO Y MOMEHT BCTYNy TAKTOBOIO iMMYNbCY NIYUINBHUKM 3HAXOAUTUMYTLCS Y HYNIbOBOMY CTaHi, TO
npu nepexoni D-Tpurepa 7 y HynboBuM cTaH Ha Bxogax enemeHta ABO 10 i noro Buxogdi 6yoe
cchopMoBaHuii piBeHb NnoriyHoro 0, 06yMOBMIOYN piBEHb HYMS HA BXOAi Ta BUXoAi enemeHTa | 9, wo
npu3sede 0 GrOKyBaHHSI HyNbOBOIrO CTaHy TPUrepiB i NIYUNBHUKA, @ OTXKE, OO NPUMUHEHHS NpoLlecy
reHepadii.

AKWO y MOMEHT BCTYMy TakTOBOrO iMMNyNbCY, SKLWO OAMH 3 MiYMIbHUKIB 3HAXOOUTUMETLCS Y CTaHi,
BiOMIHHOMY Bif, HYMNbOBOrO, $KE XapaKTepusyeTbCA PIBHEM NOMYHOI oAMHMLUI Ha iX BMxodax
nepenoBHeHHs1, abo Ha Buxoai enemeHta ABO 12, 3'egHaHux 3i Bxogom enemeHta ABO 10,
00yMOBMIOYM piBEHb FOMYHOI OAMHMLI Ha MOro BMXOAi, NPUEQHAHOro A0 BXxoAy enemeHta 9.
Ockinbku Ha Apyromy BXofi LlbOro enemMeHTa TaKoX piBeHb MOrivyHOI OOUHULI, BU3HAYEHWUIA HANPYrow
Ha KoHAeHcaTopi 6, AKUA 3apsaMBCA NPU BKIOYEHHI AXepena XXUBMNEHHs!, TO Ha BMxoAdi enemeHTa | 9,
a oTxe, i Ha Bxogax R niunnbHuKiB Oyae piBeHb NOriYHOT OAMHMULI.

3Bigcu BuWTiKae, WO nicns BCTyny iMnynbcy Stop NPUNUHEHHSI reHepauii He CcTaHeTbCs,
00yMOBOYM TUM CaMuUM 3anobiraHHsi CNOTBOPEHHI0 iMMyNbCiB B cepii. | Tinbku 3i BCTynom
noganblUMX iMNynbCiB, KONM BigOyBaTMMETbCS Mepexig NIYUNbHUKIB Y HYNbOBWUA CTaH, Ha BUXOAi
enemeHta ABO 10 6yge ccopmoBaHui piBeHb noriyHoro 0, obymoBntooum piBeHb 0 Ha BxoAi Ta
BMxoai enemeHTa | 9, Wo npuBeae Ao GrOKYBaHHS HYNbOBOrO CTaHy fivnsbHUKA | TpUrepie, a OTxe,
A0 MPUMNUMHEHHS npouecy reHepadii. 3i BCTynoOM HaCTyMHOro iMnynbCy 3anycky Yci npouecu
NOBTOPHOOTHCS.

Ha dir. 2 npuBegeHun rpad nepexoais dopmysava, WO CKNagaeTbCcd 3 TPbOX Kineub (neplue
Kinbue - rpac nepexoais niunneHUka 1, gpyre Kinbue - rpad nepexoais nivyunsHuka 11, TpeTe kinbue -
rpad nepexodis NidnnbHKKa 2) i3 3aranbHOK BEPLUMHOI, BiAMOBIAHOK HYNbOBOMY CTaHy NiYUMbHUKIB,
a Ha dir. 3 - YyacoBi giarpamu, WO iNOCTPYOTb poDOTY ANs BapiaHTa nporpamyBaHHs D=2.

Ha BigmiHy Big BigOMOro npucTtpol opMyBaHHA MNEPIOANYHOI MOCAILOBHOCTI TPUIMNYbCHUX
KOOOBMX Cepin 3 NporpamMoBaHOK TPMBAMICTIO May3n MK iMnynbcamu y cepii  po3wunpioe
dYHKLiOHANBHOT MOXNMBOCTI i 06n1acTi BUKOPUCTaHHsS hopMyBaYa.

®OPMYIA KOPVUCHOI MOJESI

dopmyBay nepioguyHoOI NOCMIAOBHOCTI TPUIMNYIbCHUX KOAOBUX CEPI 3 MPOrpamoBaHO0 TpUBanicTio
naysu Mix iMnynbcamm y cepii, WO MICTUTb: ABa pPeBEpPCUBHI ABIMKOBI MiYNNBHUKM, KOXKEH 3 AKNX Mae
BXiA nogayi iMnyrnbCiB CMHXPOHI3auil, BXiA4 HaNaromKEeHHsS Ha PEeXuUM MiACYMOBYBaHHS/BiOHIMaHHS,
BXi [03BOSly CUHXPOHHOrO napanenbHOro 3aBaHTaXeHHa i Bxoau nojadi gaHux, BXig O03BOny
pPeXUMy paxyBaHHSs, BXid aCMHXPOHHOI YCTaHOBKW Y HYNbOBUI CTaH, BUXIiA NepenoBHIOBaHHS; NepLuni
i apyrnin enemeHTn ABO; iHBEpPTOP; NaHLIOXKOK, L0 CKNagaeTbCcs 3 NOCMNiJOBHO MNOEAHAHNX pe3ncTopa
i KOHOeHcaTopa; CUHXPOHHUI D-Tpurep 3i BXOAOM aCMHXPOHHOT YCTAHOBKN Y HYNbOBUIW CTaH, NepLUmn
i ApyrniA ABOBXOAOBI enemMeHTn |, Nnpy LbOMY ChifibHa TOYKa MOCNILOBHO CMOMy4YeHUX pesuctopa i
KOHAeHcaTopa noefHaHa 3 iHdopmaLliiHuMm BxodoMm D-Tpurepa, 3i Bxogamu nepLlioro Ta Apyroro
OBOBXOLOBUX eneMeHTIB |; opyrun Bxig nepluoro enemeHTa | cTBOpLoe BXig nogadi iMnynbCiB 3yrnuHKM
(Stop) cdopmyBaHHSA iMnynbciB Ha Buxogi; Buxig D-Tpurepa 3'egHaHo 3i BXOAOM MEPLUOro efnieMeHTa
ABO, Buxig sikoro 3'egHaHO 3 ApPYrMM BXOAOM OpYroro ernemeHTa |; BuXxig nepLuoro OBOBXOO0BOIO
ernemeHTa | 3'egHaHoO 3i BXOAOM aCMHXPOHHOI yCTaHOBKM D-Tpurepa y HynbOBUW CTaH; BUXIg OPYroro
enemeHTa ABO 3'egHaHO 3i BXOAOM [03BOMYy CUHXPOHHOrO MapanenbHOro 3aBaHTaXXEHHS MepLUoro
niynnbHWKa; BUXiA4 NEPEnoBHIOBAHHA MepLIoro nivunbHUKa, SKUA YTBOPKOE BuUXig dopmyBaya,
3'egHaHO 3i BxogoM nepuworo enemenTa ABO i Bxogom iHBepTopa, BUXig SKOro 3'egHaHoO 3i BXOAOM
[03BOMY PEeXUMY MivbKn NepLuoro nivYnnbHUKa; BUXiL NepernoBHIOBAHHA OPYroro NiYnnbHUKa 3'egHaHo
3i Bxogom nepuworo enemeHTa ABO; 3HauyeHHA cuUrHaniB Ha BXxo4axX MNapanesibHoOro 3aBaHTaXEHHS
OaHVX nepLlioro nidnnbHMKa BU3HA4alOTb TpuBaniCTb iMMAYNbCIB Ha Buxodi ¢hopmyBaya; BXoau
napanenbHOro 3aBaHTaXXeHHS APYroro nivunbHYKa YTBOPIOKTL BXOAM NporpamMyBaHHea popMyBaya Ha
3aflaHy naysy Mk iMnynbcamu; Buxig gpyroro enemeHta | 3'egHaHo 3i BXxogamMu acUMHXPOHHOT
YCTaHOBKW NiYUMBHUKIB Y HYNbOBUIN CTaH; TakTOBI BXOAM NEPLUOro Ta APYroro NiYunbHUKIB CNoMyYeHi
MiX coboto, cTBOplolouM BXig dopmyBada - BXig nogadi 6esnepepBHOi MepioguvHOi MOCMigOBHOCTI
iMNynbCiB 3 BMXOQY 30BHILWIHBOrO reHepatopa; TakToBuin BXig D-Tpurepa cTBOploe BXig nogadi
iMmnyneciB 3anycky (Start), akun Bigpi3HAETbLCA TUM, O BBEAEHO: ABOPO3PSAHUIA MiACYMOBYOUUN
NiYNNBHYK, SKMA Mae BXid4 MoAadi iMNymnbCiB CUHXPOHI3aUii, BXig4 O03BONy pexumy nivybu, BXig
ACMHXPOHHOI YCTaHOBKM Yy HYNMbOBWIA CTaH; TpeTin enemeHT ABO; gpyrun iHBepTop; enemeHT I-HI,
OAMH BXif AKOro 3'€e4HaHo 3 BUXOAOM MEePEenoBHEHHSA APYroro NivYnnbHMKa i BXOAOM APYroro enemeHTa
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ABO; gpyrvi Bxig enemenTta I-HI 3'egHaHo 3 BMXOQOM nepLuoro iHBepTopa; Buxia enemeHta I-HI
3'eQHaHO 3i BXOOOM OO03BONY PEXMMY Nivbu Apyroro nivvnbHUKa; apyrin Bxig apyroro enemeHta AbO
3'eQHaHO 3 BMXOOOM OPYroro iHBepTopa, BXid SKOro 3'eqHaHO 3i BxogoMm nepluoro enemeHta ABO i
BMXOOOM TpeTboro enemeHta ABO, nepwwuin BXig sikoro 3'€egHaHO 3 BUXOOOM MEPLUOro po3psaay
TPETLOro MiYMfbHUKA | BXOAOM MEPLUOro po3psidy OaHUX napanenbHOro 3aBaHTaXXEHHS MepLloro
niynnbHWKa; Opyrun BXig Tpetboro enemeHta AbBO 3'egHaHO 3 BUXOOOM OPYroro po3psigy TpeTboro
niynnbHMKa | BXOAOM TPETbLOrO po3psdy [OaHUX 3aBaHTaXKEHHSA MepLlioro JIiYunbHWKa; BXif
ACMHXPOHHOT YCTAHOBKM Y HYNbOBUIA CTaH MiACYMOBYKYOro fivnibHUKA 3'€QHAHO 3 BUXOLOM APYroro
ernemeHTa |; TakToBUI BXiA NiACYMOBYKOYOrO NiYnnbHUKa 3'€gHaHO 3i BXOAOM hopmyBaya.
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