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dopmMyBay 0AMHOYHOI NOCAIAOBHOCTI 3 TPLOX KOAOBUX CEpiil iMNYNbCIiB 3 NporpaMoBaHNMn 4YacoBUMU
napameTpaMmu i KinbKiCTIO iMNYNbLCIB Yy cepil MICTUTb YOTUPWU pPEeBEPCUBHUX OBIMKOBMX NiYUIbHUKA,
CUHXpOHHUN D-Tpurep asa JK-Tpurepu 3i Bxogamum acMHXPOHHOI YCTAHOBKU Y HYNbOBWIW CTaH, Tpu
enemeHTn ABO, Tpn enemeHTa |; Tpu iHBepTOpKY, ABa enemeHTu I-HI, naHuUoXOoK, WO cknagaeTbcs 3
nocnigoBHO 3'€QHaHOro pe3ncTopa i KoHaeHcaTopa.
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KopucHa mofenb HanexuTb A0 iMAyNbCHOI TEXHIKM i npu3HayeHa Ansg oOpMyBaHHSA OLMHOYHOI
MoCrnigOBHOCTI 3 TPbOX KOAOBUX Cepin iMNynbCiB 3 NporpamMoBaHMMW 4acoOBMMUW MapamMeTpamu i
KifbKiCTIO iMNYNbCIiB Y cepil.

Bigomi dopmyBayi, WO MICTATb KBapUOBMMA 3afaBalfibHUK [eHepaTop, SKUMW npaule B
0e3nepepBHOMY peEXNMI, NPUCTPIA CUHXPOHI3aLii i BUXigHUI NPUCTPIN, Wwo 3abe3neyye popMyBaHHS
HeobXigHMX iMMynbCiB, YacoBi NapamMeTpy SKUX BU3HAYAlOTbCS YaCOBMMW MapaMeTpamMu iMMnynbCiB,
o nopatTbcsa Ha Bxig TaktoBui reHepartop. ABTopcbke cBigouTBo CPCP Ne307502. - BioneteHb
BuHaxogdiB. Ne 20, 1971; TakrtoBun reHepatop. AC CPCP Ne 354544. - bioneteHb BMHaxogiB. Ne 30,
1972.

Heponik  BigoOMMX nNpuCTpoiB - OOMeXeHi  dyHKUioOHanbHi  MOXNMBOCTI, 06YMOBEHiI
Hanaro)KyBaHHsIM Ha DiKCOBaHWUI peXnM napaMmeTpiB iMnynbCiB.

Hanbinbw 6nu3bkuM 3a TEXHIYHOW CyTTHO | pe3ynbTaToM, WO [OcAraetbcs, € dopmysay
O[MHOYHOI MOCNIAOBHOCTI 3 TPbOX KOAOBMX Cepi iMNynbCciB 3 MNpOrpaMoOBaHUMU YacOBUMM
napameTpamu i KinbKiCTO iMNYNbCiB y cepii naTeHT Ha KopucHy mogenb YkpaiHum Ne 53542 Big
11.10.2010, wo MICTMTb: OBa pPEBEPCUBHI ABINMKOBI NIYUITbHUKKW, KOXEH 3 SIKUX Mae BXig nogadi
iMMYNbCIB CUHXPOHI3aLjii, BXig HanaromMkeHHs1 Ha peXxum NigcymMoBYBaHHS/BiOHIMaHHS, BXid 403BONY
CUHXPOHHOrO NapanenbHOro 3aBaHTaXeHHs | BXOAM nofadi AaHuX, BXi4 OO3BOMY PEXUMY paxyBaHHS,
BXiJ, aCMHXPOHHOT YCTAaHOBKW Y HYNbOBUWI CTaH, BUXif NepenoBHIOBAHHSA; NEPLUMIA | APYrMi efleMeHTH
ABO; iHBEepTOp; NaHLIOXKOK, L0 CKMagaeTbCsl 3 MOCMIJOBHO NOEAHAHWX pe3ncTopa i KoHOeHcaTopa;
CUHXPOHHMI D-Tpurep 3i BXOOOM aCUMHXPOHHOI YCTAHOBKM Yy HYNMbOBWIW CTaH, Nepwun i gpyrum
OBOBXOLOBI enemeHTM |, npu UbOMYy ChiflbHa To4yka MOCMIJOBHO CMOMYyYEeHUX pesucTopa i
KOHOeHcaTopa noegHaHa 3 iHpopmauinHum Bxogom D-Tpurepa, 3i BXxogamuy nepLuoro Ta gpyroro ABox
BxogoBux enemeHTtiB |; Buxig D-Tpurepa 3'egHaHo 3i Bxogom neporo enemeHta ABO, Buxig sikoro
3'eQHaHO 3 OpYyrMM BXOAOM ApYroro enemeHTa |; Buxig nepLuoro ABOXOAOBOro enieMeHTa | 3'egHaHo 3i
BXOAOM aCMHXPOHHOI ycTaHOBKM D-Tpurepa y HynboBui cTaH; Buxig gpyroro enemexta ABO 3'egHaHo
3i BXOOOM [03BOfly CUMHXPOHHOIO MapanenbHOro 3aBaHTaXEHHs NepLlioro nivyvMnbHUKE; BUXia
nepenoBHIOBaAHHS MNEPLUOro niYnnbHUKA, SIKUA YTBOPHOE BuXig dopmyBada, 3'€gHaAHO 3i BXOAOM
iHBEepTOpa, BUXig SKOro 3'€4HaHO 3i BXOAOM [A03BOSy PEeXMMy fivydu nepLuoro nivnMnbHUKE; 3HAYEHHS
curHaniB Ha BxoJax napanenbHoro 3aBaHTaXeHHS AaHuX MepLloro niYnnbHUMKa BU3HAYaloTb
TpuBanicTb iMNynbCiB Ha Buxodi opmyBaya;, BXOAW MNapanenbHOro 3aBaHTaXeHHs Apyroro
niynnbHWKa yTBOPIOKOTL BXOAM NporpaMmyBaHHs popMyBaya Ha 3agaHy naysy Mix imnynscamu; BuXig
apyroro enemeHta | 3'egHaHO 3i BXOOOM aCMHXPOHHOI YCTA@HOBKW Yy HYNbOBWMW CTaH MNepLloro
niynnbHWKa; TaKTOBI BXOA4M NEPLUOro Ta APYroro NiYnbHKKIB CNONyYeHi Mk cOBO0H0, CTBOPHOKOUN BXig
dopmyBaya - Bxig nogadi 6e3nepepBHOi NepiognMYHOT NOCNIAOBHOCTI iIMMYNbCIB 3 BUXOAY 30BHILLHLOIO
reHepartopa; TakToBui Bxig D-Tpurepa cTBOpIO€E BXig nogadi iMnynbcis 3anycky Start.

Heponik Bigomoro npucTpoto - obMexeHi yHKLiOHaNbHi MOXMIMBOCTI.

B ocHOBYy KkOpucHOI Mopgeni nocTtaeneHa 3agaya YAOCKOHamNeHHs dopMyBada OOMHOYHOI
NnocrnigoBHOCTI 3 TPbOX KOAOBUX Cepir iMNynbCiB 3 MporpamoBaHMMW 4acoBUMW napameTpamu i
KINbKICTIO IMNYNbCIB Yy cepii LWNaXOoM BBeOEHHA HOBOro CKnagdy erneMeHTiB i HOBOI opraHisauil
B3aEMHUX 3'€4HaHb MK HUMU.

lMocTtaBneHa 3agaya BUPIWLYETbCA TUM, WO B POpPMyBay OAMHOYHOI MOCMIAOBHOCTI 3 TPbOX
KOOOBMX Cepin iMNynbCiB 3 NPOrpaMoBaHUMM YacCOBMMW MapaMeTpaMu i KinbKiCTIo iMMynbCiB y cepil,
WO MICTUTb ABa pPeBepCUBHI ABINKOBI NIYMMBbHUKK, KOXEH 3 SKMX Mae BXigd nogadi iMnynbcis
CUHXPOHIi3aLUii, BXif HanarofKeHHs Ha peXxum NigCyMOBYBaHHS/BiOHIMAHHSA, BXig [[03BONYy
CUHXPOHHOTO NapanenbHOro 3aBaHTaXXEHHS | BXOAM MOAavi AaHuX, BXi4 0O3BOMY PEXMMY paxyBaHHS,
BXif, @CMHXPOHHOI YCTAHOBKM Y HYMNbOBWI CTaH, BMXi4 NEPENOBHIOBaHHS; NEPLUWI i APYIMA eNeMeHTH
ABOQ; iHBepTOp; NaHLKXOK, WO CKNagaeTbCa 3 MOCNIAOBHO MOEAHAHMX pe3ncTopa i KoOHAeHcaTopa;
CUHXPOHHMI D-Tpurep 3i BXOOAOM aCMHXPOHHO| YCTAHOBKM Y HYNbOBUW CTaH, NepLliui i Apyrun gBOX-
BXOOOBi enemMeHTu |, npy UbOMy cniflbHa ToYka MOCIiIAOBHO CMOMyYeHUX pe3ucTopa i koHaeHcaTopa
noegHaHa 3 iHgopmauiiiuMm Bxogom D-Tpurepa, 3i Bxogamu nepLloro ta Apyroro ABOX BXOOOBUX
enemeHTiB |; BMxig D-Tpurepa 3'egHaHo 3i Bxogom nepuoro enemenTa ABO, Buxig gkoro 3'egHaHo 3
OpyrMm BXOAOM ApYyroro enemeHta l; Buxig nepLlioro ABOXOA40BOro enemeHTa | 3'egHaHo 3i BXoOOM
aCUHXpPOHHOI ycTaHoBkM D-Tpurepa y HynboBWUW cTaH; Buxig gpyroro enemeHta ABO 3'egHaHo 3i
BXOOOM [03BOMY CUMHXPOHHOIO nNapanenbHOro 3aBaHTaXEHHs Meplioro niyunbHUKa; BUXia
NepernoBHIOBAHHA MEpLUOro nivurnbHUKa, SIKUA YTBOPIOE BUXiA4 ¢opMyBaya, 3'€dHaHO 3i BXOOOM
iHBepTOpa, BUXi4 SKOro 3'€4HaHO 3i BXOAOM AO03BOIY PEXMMY Ii4OM NepLuoro NivnrbHMUKA; 3HAYEHHS
curHaniB Ha Bxogax napanenbHoro 3aBaHTaXeHHA [AaHuX MepLlloro niYunbHUMKa BU3HAYaloTb
TpuMBanicTe iMNynbCiB Ha BUXOAiI opMyBaya; BXOAW NapanenbHOro 3aBaHTaXEeHHA Apyroro
nivunbHUKa yTBOPIOKTbL BXOAM NporpaMmyBaHHA (bopMyBaya Ha 3agaHy naysy MiX iMaynbcamu; BuXia
apyroro enemeHta | 3'egHaHO 3i BXOOOM aCWHXPOHHOI YCTAHOBKM Y HYNbOBMWA CTaH MNepLuoro



10

15

20

25

30

35

40

45

50

55

60

UA 114506 U

niYnnbHWKa; TakTOBI BXOAM NEPLUOro Ta APYroro NiYUNbHUKIB CNonydeHi Mixk coboto, CTBOPHOHOYN BXiA
dopmyBaya - Bxig nogadi 6esnepepsHOl NepiognYHOT NOCNIAOBHOCTI iMMYNbCIB 3 BUXO4Y 30BHILLUHBOMO
reHepartopa; TakToBui BXig D-Tpurepa cTBOproe BXig nogadi imnynbciB 3anycky Start, 3rigHo 3
KOPUCHO MOAENSIO BBEAEHO: TPETIN | YETBEPTUI PEBEPCUBHI ABIMKOBI NiYNITbHUKN, HANarogaXXeHol Ha
PEXMM BigHIMaHHSA, KOXEH 3 SKMX Mae BXid nogadi iMnynbCciB CMHXPOHI3aUil, BXig HanarompKeHHs Ha
pexXvM NiacymoBYyBaHHS/BiOHIMAHHS, BXi4 [O03BOMYy CUHXPOHHOrO MaparesilbHoro 3aBaHTaXEHHS |
BXOAW nojadi gaHux, BXig A03BOMY pPeXmmy paxyBaHHS, BXif aCUHXPOHHOI YCTaHOBKW Y HYNbOBUN
CTaH, BUXi4 NepenoBHIOBaHHS; OAPYrMi i TpeTin iHBepTopw; neplumi i apyrun enemeHnTun I-HI; TpeTin
enemeHT ABO; TpeTii enemeHT |; UnkniYHMIA NpUCTpIn, 3 nocnigosHicTio nepexoais 00-11-10-00 0-3 -
2-0, 9k MiCTUTb nepmnni i gpyrun JK-tpurepu 3i BXog4OM aCUHXPOHHOI YCTaAHOBKW Y HYNbOBUIA CTaH,
npu LUbOMy iHBepcHU Buxig nepworo JK-tpurepa 3'egHaHo 3i Bxogom K gpyroro JK-tpurepa, Bxig J
AKOro 3'eAHaHo 3 piBHEM NOriYHOI OAMHULI, iHBEepCHWUIA Buxig apyroro JK-Tpurepa 3'egHaHo 3i BXOOOM
J nepworo JK-tpurepa, Bxig K skoro Ttakox 3'€egHaHO 3 piBHEM IOrYHOI OAMHWLI, NPSMUA BUXia
apyroro JK-tpurepa 3'egHaHo 3i Bxogom nepluoro enemeHta ABQO; Buxig nepenoBHEHHS nepLuoro
niynnbHWKa 3'egHaHO 3 Nepwum Bxodom gpyroro enemeHta ABO, Buxig sikoro 3'egHaHO 3i BXO4OM
O03BOINY pexuMmy nivbu apyroro nivunbHUKa; BMXiO NEPEenoBHEHHS OPYroro MivvMnbHUKA 3'€4HaHO 3i
BXOZOM [pYroro iHBepTopa, BWXig SKOro 3'egHaHo 3 Apyrumu BXxodom gpyroro enementa ABO, 3
ApYyrMMK BXOOOM MepLlioro enemMeHta |, nepwwm Bxogom TpeTboro enemeHta ABO, nepwwvmu
BXO4amu nepLuoro i gpyroro enemeHTiB |-HI; BUXig nepenoBHEHHA TPEeTbOro RidYnfbHUKA 3'€gHaHO 3
apyrmm BxogomM TpeTboro enemeHta ABO, gpyrmm Bxogom nepuioro enemeHta |-HI i Bxogom
TPETbOro iHBepTOpa, BUXiA SAKOro 3'€QHaHO 3 Apyrum BXOAOM Apyroro enemeHTa I-HI; Buxig nepioro
enemeHTa I-HI 3'egHaHo 3i BXOAOM J03BOMY pexumy fiYbu TpeTboro nivvnbHKKa, BXogamu O3BOy
pPEeXUMy 3aBaHTaXEHHS APYroro i NepLloro NiYunbHKKIB; BUXig Tpetboro enemeHta ABO 3'egHaHo 3i
BXOAOM TpETLOro enemeHTa |, gpyrnn Bxig aKkoro 3'egHaHoO 3 BUXOAOM OPYroro enemeHTa |, Buxig - 3i
BXOAOM aCUHXPOHHOI YCTaHOBKM Y HYMbOBWWA CTaH APYroro mni4nnbHUKa; BUXiA MNepernoBHEHHS
YeTBEPTOro MiYnnbHUKA 3'€dHaHO 3 OpyrMM Bxodom nepworo enemeHta ABO, Bxogamu gossony
pexumy 3aBaHTaXEHHS TPeTbOro i YeTBEPTOro NiYUIbHKKIB, TaKTOBUMM BXO4aMW MepLUOro i apyroro
JK-Tpurepis; BxoAM napanenbHOro 3aBaHTaXEHHS TPEeTbOro niYunbHUKa YTBOPIOKTbL BXOAM
nporpamyBaHHs (opMyBaya Ha 3afaHy KinbKiCTb IMNynbCiB Yy cepii; BXxoAuM napanenbHoro
3aBaHTaXeHHSA 4YeTBepTOro nNivurnbHYKa YTBOPIOKOTb BXOAW NporpamyBaHHS dhopMyBaya Ha 3agaHy
naysy M cepisMy iMnyrnbCiB; BXOAM aCUHXPOHHOI YCTAHOBKN Y HYNbOBUI CTaH nepuworo i gpyroro JK-
Tpurepis, nNepLuoro, TPETbOro i YeTBEPTOro IiYUIbHUKIB 3'€AHAHO 3 BMXOAOM ApYyroro ernemeHTta I;
TaKTOBOI BXOAW TPETbOro i YeTBEPTOro NiYMMbHKKIB 3'€4HAHO 3i BXOAOM (hopMyBaya.

3asiBrneHun hopmyBay Mae HOBWUI CKNag eNleMEHTIB | HOBY OpraHisaLito B3aEMO3B'A3KIB MK HAMU,
TOOTO MICTUTb HOBY CYKYMHICTb O3HaK, siki 3abe3nedyloTb HOBi TEXHiYHi BRacTMBOCTI. TexXHIYHUN
pes3ynbTaT, SK HacMigoK UMX BNacTMBOCTEN, PO3LUIMPEHHSA obnacTi BUKOPUCTAHHSA i PyHKLiOHaNbHNX
MOXNMBoOCTen hopmysaya.

Ha oir. 1 npuBegeHa cxema popmysaya.

dopMyBay MiCTUTb: nepLumi 1, Apyrun 2, TpeTin 3 i YyeTBepTMI 4 peBepCuBHI ABINKOBI NiYNNBHUKN,
HanarogxeHol Ha pexuM BigHiMaHHA U=0, ski MatoTb BXig nogadi TaktoBux imnynecie C, BXia A03BONYy
CVMHXPOHHOrO NnapanenbHoro 3aBaHTaxeHHs L i Bxoam nogavi gannx Dy-Dj, Bxig Py 4o3BONY/3a00p0oHM
pexumy nivbu, BXig aCMHXPOHHOI YCTAaHOBKW Y HYNbOBUI CTaH R, BuXig, nepenoBHIOBaHHs P4; neplumn
10, gpyrun 13 i TpeTii 17 enementn ABO; nepwwui 11, gpyrun 12 i Tpetii 14 iHBepTopwu; nepwmn 15 i
apyrmin 16 enemeHTtu |-HI; nepwwuin 8, apyruin 9 i TpeTin 18 enemeHTn |; naHUXOK 3 NOCMiAOBHO
CMonyyYeHnx pesucTopa 5 i koHgeHcaTopa 6, MigKMYeHoro Ao mKepena XuerneHHs +E; nepwwun 7,
nepwwun 19 i gpyrmnn 20 JK-Tpurepu 3i BXOAOM aCMHXPOHHO| YCTAHOBKM Y HYNIbOBUI CTaH,

3aranbHa TOYKa MOCMIQOBHO CMOMy4YeHUX pesnctopa 5 | koHpeHcaTopa 6 3'egHaHa 3
iHbopmauiiHum BxofoM D-Tpurepa 7, 3 ogHMM BXoAoM enemMeHTiB 8, 9. Buxig enemeHTa 8 3'eaHaHo
3i BXOOOM aCUHXPOHHOI ycTaHoBkM D-Tpurepa 7 y HynboBuiA cTaH. [dpyrui Bxia enemenTa 9 3'egHaHo
3 Buxogom enemeHTta 10. Buxig enemeHTta 9 3'egHaHo 3i Bxogamu R acUHXPOHHOI yCTaHOBKW Yy
HyNbOBUM CTaH NiyunebHukiB 1, 3, 4 i Bxogom enemeHta 18, BuXig AKOro 3'€eAHaHO 3i BXOOOM
aCUHXPOHHOT YCTaHOBKM Y HYNbOBUIN CTaH NivunbHUKa 2.

Buxia nepenoBHOBaHHSA NivunbHUKa 1, skuiA yTBOpHOE Buxia F dopmyBaya, 3'eaHaHo 3i BXogamu
enemeHTa 13 i BXxogom iHBepTopa 3, BuXxig Akoro 3'egHaHo 3i Bxogom Py niunnbHuka 1. Buxig
nepenoBHEHHA NiYunbHUKA 2 3'€egHaHO 3i BXOAOM iHBepTopa 12, BUXig Akoro 3'egHaHO 3i Bxogamu
enemeHTiB 8, 13 15, 16. 17. Buxig nepenoBHeHHs RidnnbHMKa 3 3'egHaHo 3i Bxogamu enemeHTis 10,
15, 17 i Bxogom iHBepTopa 14, BuXig AKOro 3'egHaHo 3i BxogoM enemeHTa 16. Buxig enemeHta 15
3'eQHaAHO 3i BXOAOM O03BOSY PEXUMY Niv0M NnivunbHMKa 3, BXO4aMM J03BOMY PEXMMY 3aBaHTaXXEHHS
nivunbHKUKIB 2, 1. Buxig nepenoBHEHHS NivunbHUKa 4 3'€gHaHo 3 TakToBUMMK Bxogamu Tpurepis 19, 20,
3 gpyrum Bxogom enementa ABO 10, Bxogamu JO3BOSY peXnMY 3aBaHTaXXEHHS NMiYMNbHUKIB 3, 4.
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IHBepcHuIM Buxig Tpurepa 19 3'egHaHo 3i Bxogom K Tpurepa 20, Bxig J gkoro 3'€eaHaHO 3 piBHEM
noriyHoi oamHuui. IHBepcHun Buxig Tpurepa 20 3'egHaHo 3i Bxogom JK-tpurepa 19, Bxig K skoro
3'egHaHo 3 piBHEM norivHOoT oanHuu,i. Mpamuin Buxig Tpurepa 20 3'egHaHo 3 TPETiM BXOAOM enemMeHTa
10.

3HaueHHs curHanie B=bsb,b;b, Ha Bxogax napanenbHOro 3aBaHTaXeHHA OaHUX MnidnnbHUKa 1
BM3HaAYaloTb TPMBAnICTb iMNynbCiB Ha BUXoAi popmyBaya, 3HavyeHHs curHanis D=d,d,d,dy Ha Bxogax
napanenbHOro 3aBaHTaXeHHs AaHux DgD;D,D; niuvnbHUKa 2 BU3HaYaTb TpMBamMiCTb naysum Mix
iMmnynbcamu y cepii. 3HauyeHHsi curHanie N=n3n,n;nNg Ha BXxOAax MapanenbHOro 3aBaHTaXEHHS AaHUX
DyD;1D,D3 niumnbHMka 3 BM3HaYaloTh KinNbKiCTb iMMNYNbCiB Y cepil. 3HaYeHHa curHanis P=psp,pipo Ha
BXOJax napanenbHOro 3aBaHTaXeHHst gaHux DoD;D,Ds niunnbHUKa 2 BU3HaAYaTh TpMBaniCTb nayau
MiX cepismMu. KinbKiCTb CTaHIiB LMKNIYHOrO NPUCTPOLIO, SIKa AOPIBHIOE TPbOM, BU3HAYAE KifbKiCTb CEpilt.

Bxoan acuHXpOHHOI ycTaHoBkM Yy HynboBun ctaH JK-Tpurepie 19, 20 i niuvnbHukis 1, 3. 4
3'egHaHO 3 BMXOAOM enemeHTa 9. TakToBOI BXOAM MiUMMBHUKIB CMOMYYeHi MK COBOI0, CTBOPIOHOYM
Bxin C dopmyBava - Bxig nogadvi 6e3nepepBHOi NepiognMyHOi NOCMIAOBHOCTI iMMYNbCIB 3 BUXOAY
30BHILLHLOrO reHepaTopa. TakToBui Bxig D-Tpurepa 7 cTBOptoe BXig nogadi imnynbciB 3anycky Start.

Mpautoe bopmyBay B HACTYMHiN NOCNIAOBHOCTI.

HasBHiCTb NaHuoXKKa, WO CKNagaeTbecsd i3 noegHaHMX NocnigoBHO pe3ncTtopa 5 i koHgeHcaTopa 6,
NiAKIIYEHOro A0 WWHM XUBNSAYOT Hanpyru +E, npu BKNIOYEHHI AxXepena XnBneHHs NpoTAroM Aesikoro
NPOMiXKKY Yacy oopMye piBeHb NOMYHOro HyNsA Ha BxoAi R aCMHXPOHHOT YCTaHOBKM Yy HYNbOBUI CTaH
Tpurepa 7 i Bxogax enemMmeHTiB 8 Ta 9, 3abe3neuytoum oopMyBaHHS PiBHS NOMYHOroO Hyns Ha Bxogax R
AaCMHXPOHHO| YCTAHOBKM Y HyNboBWI cTaH BignosigHo JK-Tpurepis 19, 20 i niunnbHuKIB.

lMicns 3akiH4eHHs NepexigHOro Npouecy, NOB'A3aHOI0 3 BKITIOYEHHSAM JXXepena XUBMEHHS Tpurepu
i NYMNBHMKM NEepPexoasTb ¥ HYNbOBUW CTaH, OPMYIOUN PiBEHb MOMYHOIo HYNSA Ha BUXO4i Tpurepa, Ha
BMXOAax MEepPEnoBHEHHS NiYWUMbHUKIB, HA BXO4aX AO3BOMY PEXMMY 3aBaHTAXEHHS NivunbHukiB 3, 4,
Ha Buxoai enemenTa 10, 3'egHaHoro 3i BxogoM enemeHTa | 9, wo 3abesnedvye nigTBEPMKEHHS
OnokyBaHHS piBHS O Ha MOro BUXOAi i MO 3aKiHYEHHIO NepexigHoro NpoLecy, NoB'A3aHOro i3 3apsaom
KoHAeHcaTopa 6, wo 3abesneyye piBeHb 0 Ha BXOoOaxX aCUHXPOHHOI YCTAaHOBKM Y HYINbOBMWIA CTaH
Tpurepie 19, 20 i niunnbHKKiB. OCKINbKM PEXMM ACMHXPOHHOI YCTAaHOBKM Y HYNbOBWUIA CTaH Mae
NpPIiOpUTET MO BIAHOLLIEHHIO A0 BCiX OCTaHHIX pexumiB, TO A0 TUX Mip, NOKM Ha BMXO4i enemeHTa 9
36epiraTuMeTbCs piBEHb MOMYHOrO HyMs, NPy BCTYNY TaKTOBUX iMMYMbCIB HYNbOBUIA CTaH NiYMMbHYKIB
3anMuaTuMeTbCsl HE3MIHHUM.

MMig yac BcTyny iMnynbCy rotToBHocTi Start Ha TakToBui BXxig C Tpurepa 7 no noro opoHTy Tpurep
7 nepexoavTb B OOVHWYHWIA CTaH, POPMYHYM piBEHb MOMYHOI OAWMHULI Ha NOro BMXOAi i piBeHb
NnoriyHoi oauHuLi Ha Buxodi enemeHTa 10, a omxe Ha Bxogi i Buxogi enemeHTta | 9, wo 3abesnevye
piBEHb IOriYHOI OAMHMLI Ha Bxogax R TpurepiB i NiuunbHUKIB, 3HIMaluM OGNOKYBaHHA HYMNMbOBOrO
CTaHy, J03BOJISIE PEXUM 3aBaHTaXeHHS. | Todi nifg Yac BCTyNy NepLuoro nicns 3akiH4eHHs nepexigHoro
npouecy, MOB'A3aHOro i3 3HATTAM OnokyBaHHSA TakToBoro imnynbcy C BigbGyBaeTbca nepexig
niynnbHukiB 3, 4 y CTaH, WO BU3HAYaETLCA 3HAYEHHSM CUrHaniB, sIKi BCTAHOBMNEHO Ha X Bxogax
napanenbHOro 3aBaHTaXeHHs faHux DgDiD,Ds;, opmyouM OAMHUYHE 3HaYeHHs Ha BMXoAdax
nepenoBHeHHs. Y pesynbTaTti umMx 3MiH NiYUNbHUKKM 1. 2 NepexofiTb Y pexuM 3aBaHTaXeHHs, a
NiYMnbHKK 3-y pexxum nivou, Tpurepu 19, 20 nepexogaTe B OOUHUYHWUIA CTaH.

Mig yac BcTyny ppyroro imnynecy BiaGyBaeTbca nepexig nivmnbHukiB 1, 2 y cTaH, wWo
BM3HAYAETbCA 3HAYEHHAM CUrHamiB, SKi BCTAHOBIIEHO Ha iX BXO4ax MapanesfibHOro 3aBaHTaXKEHHS
AaHux DyD;D,D3, opMyHoun OANHUYHE 3HAYEHHS Ha BUXOA4axX NepenoBHEHHS Ha BUXoAi hopMyBaya.
3MiCT niynnbHMKa 3 3MEHLUYETBCS Ha OOMHULIO, 3MICT NiYunbHMKa 4 3anUWIMTLCA HE3MiHHUM. Y
pe3ynbTaTi UMX 3MiH NiYnMnbHUKK 2, 3, 4 NepexoniTb y pexvumM 36epexeHHs, a MYnnbHUK 1 - y pexum
nivyéu. Tpurep 7 nepexodiTb y HYNbOBUN CTaH.

IMig Yac BCTyny HaCTYMHOro i MoAanbLUMUX TAaKTOBUX iMMNYNbLCIB 3MICT NivnnbHUKa 1 3MeHLWYyeTbCs, a
CTaH niunMnbHKKIB 2, 3, 4 3anNUWNTLCA HE3MIHHUM OO0 TUX Mip, MOKM 3MICT NnivynMnbHMKa 1 He cTaHe
pieHuM 0, Wwo 3abes3nevye piBeHb noriyHoro O Ha Oro BUXoAi NeEpPEnOBHEHHSA Ha BUXodi oopmyBaya,
Ha BMxopai enemeHTa 13 i oANMHWYHE 3HAYEHHSA Ha BUXOAM iHBepTopa 11, y pe3ynbTaTi 4oro niYnnbHUK
1 nepexogsitb y pexunm 30epexeHHs, a MYUNbHUK 2 - y pexunm nivbn, pexum 36epexeHHs
nivnnbHKKIB 3, 4 3anNUWNTLCA HE3MIHHUM. Ha LibOMY 3akiH4yeTbCA (DOPMYBaHHS NEPLUOro iMnyrnbCy Y
cepii.

IMig Yac BCTyny HaCTYMHOrO i MoAanbLUNX TAaKTOBUX IMMNYNbLCIB 3MICT NMiYnIbHUKA 2 3MEHLIYETbCS, a
CTaH niyvnbHuKiB 1, 3, 4 3anNUWNTECA HE3MIHHUM OO0 TUX Mip, MOKW 3MICT RiYUNbHUKA 2 He CTaHe
piBHUM 0, W0 3abe3nevye piBeHb foriyHOro 0 Ha Moro BUXOAi NEPENOBHEHHS, OANHUYHE 3HAYEHHS Ha
Buxoanm iHBeptopa 12, chopmyoum piBeHb MOrYHOI OAMHWLI Ha Buxodi enemeHta 13 i HynboBe
3HAYEeHHSA Ha BuxoAi enemeHTa 15, y pe3ynbTaTi Yoro niYnnbHUK 3 nepexogaTb Yy pexuMm nivdu, a
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nivymMneHUKN 1, 2 - y pexnm 3aBaHTaXeHHsA. Ha uboMy 3akiH4yeTbCs hOpMYyBaHHSA MEPLLOT Nay3n Mix
iMnynbcamu y cepii.

Mig yac BcTyny noganbluMxX TakTOBUX iMMYSbCIB NPOLECK aHanorivHi ¢ir. 3, 40 TUX Nip, NMOKW Hi
Oyae cdopmoBaHa naysa Mix nepegocTaHHIM i OCTaHHIM iMnynbcamu y cepii. | Togi nig yac Bctyny
YeproBoro TaKTOBOrO iMMynbCy BiaOyBaeTbCsl nmepexig NiYuMnbHUKIB 1, 2 y CTaH, WO BU3HAYaETLCS
3Ha4YeHHAM curHanise, siki BCTAHOBIIEHO Ha IX BXoJax napanenbHoro 3aBaHTaxeHHs gaHux DoD;D,Ds,
dopMyOYM OOMHUYHE 3HAYEHHS Ha BUXOAax MepernoBHEHHA, TPeTin NiYUNbLHUK nepexoantb Yy
HYNbOBMWI CTaH. Y pesynbTaTi uMx 3MiH Ha Bxogax i Buxogdi enemeHta 17 i Ha Buxodi enemeHta 18
OPMYETBCS HYNBOBE 3HAYEHHS, LU0 Beae A0 MOBEPHEHHS APYroro NiYnnbHUKa Y HyNbOBUIN CTaH.

MMig yac BcTyny noganbLUMX TaKTOBUX iMMYNbCiB POPMYETHCA OCTAHHIN IMMYNbC Y cepii, MYUNbHUK
4 nepexoantb y pexum niybu. Mig yac BCTyny HaACTYMHOro i noganbluMX TakTOBUX iMMNYNbCIB 3MICT
niynnbHWKa 4 3MEHLLYETHCH, @ HYNbOBUN CTaH NiYMIbHUKIB 1, 2, 3 3anNUWLMTLCA HE3MIHHUM 0 TUX Mip,
MOKM 3MICT niyunbHuka 4 He cTtaHe piBHMM 0, wo 3abesnevye piBeHb noriyHoro 0 Ha Moro BuXoAi
nepenoBHEHHS.

MMig Yac BCTyny HaAcCTYMHOro TaKTOBOrO iMMyrbcy BioOYyBaeTbCA nepexia NidnnbHUKiB 3, 4 y cTaH,
LLIO BU3HAYAETLCA 3HAYEHHAM CUrHaniB, AKi BCTAHOBIEHO Ha ixX BXodax napanenbHOro 3aBaHTaXeHHS
AaHux DoD;D,D3, dhopMyoun oanHNYHE 3HAYEHHS Ha BUXOA4ax nepenoBHeHHs. Tpurep 19 nepexoaitb
Y HyNboBUIA cTaH. OgMHUYHUIA cTaH Tpurepa 20 3anuwmnTbCst HE3MIHHUM.

Mig yac BCTyny HaACTYnNHOro i nopanbluMX TaKTOBMX iMNYnbCiB 3HOBY BiaOyBaeTbcsi nepexif
niynnbHKKiB 3, 4 y CTaH, WO BU3HAYaETLCA 3HAYEHHAM CUrHaniB, sIKi BCTAHOBMNEHO Ha X Bxogax
napanensHOro 3aBaHTaXeHHs AaHux DgDiD,Ds, opmylouM OOMHUYHE 3HAYEeHHs Ha BMXOA4ax
nepenoBHeHHA. Tpurep 20 nepexoAite y HyNbOBWUW CTaH. [MoYnHaeTbcs hOpMyBaHHS TPETbOi cepil.
Ak TinbkK Mig Yac BCTyny 4eproBOro TakTOBOrO iMMyfbCy 3MICT NiynnbHWKa 4 ctaHe pieHuM 0, WO
3abe3neyye piBeHb noriyHoro 0 Ha MOro BMXOAi NEpPENOBHEHHs, Ha Buxoai enemeHta ABO 10, Ha
Bxodi i Buxogi enemeHta | 9, 3abesnedvyoum opMyBaHHS piBHA MOrYHOrO Hynsd Ha Bxogax R
aCMHXPOHHOT YCTaHOBKW Y HYNbOBWUI CTaH BignoeigHo Tpurepie 19, 20 i niunnbHukiB, To6T0 bopmyBau
NnoBepTaeTbCad y BMXiOHWMA CTaH. 3i BCTyNOM HAacCTyNMHOro iMMynbCy 3amnycky Yci npouecu
NOBTOPHOIOTHCS.

TakMMm 4YuHOM, Micns 3aKiHYEeHHA nepexigHoro npouecy, MOB'A3aHOr0 3 BKMKYEHHAM JKepena
XMBREHHA nicna nogadi imnynbcy 3anycky Start npu BcTtyny Ha Bxig C dopmyBaya nepioguyHol
NoCcrnigoBHOCTI TakTOBMX iMMAYNbCiB 3 nepiogoMm T Ha Buxodi hopMyBaya BMXOAi MepenoBHEHHSA
niymneHuKa 1 reHepyeTbCs MOCMIAOBHICTE 3 TPbOX KOAOBUX Cepi, KOXHA 3 AkuX MicTuTb N+1
iMNynbCiB, TpMBanicTb kX gopisHoe BT. TpuBanicTe nayan mixx imnynbcamu B cepii gopisHioe D+1T,
TpuBanicTb Naysm Mix cepismu gopisHioe P +2T.

Ha oir. 2 npuBegeHnii rpad nepexopis opmyBaya, WO CKMaAgaeTbCs 3 M'ATWU Kineub neplue
KinbLue - rpad nepexofis niunnbHuka 1, gpyre - rpad nepexofis nivunbHuKa 2, Tpete - rpad
nepexopfis niyvnbHuka 3, 4eTBepTe - rpad nepexodiB niynnbHuka 4, n'ate - rpad nepexonis
LMKITIYHOrO MPUCTPOLD, BMKOHAHOro Ha ABox JK-Tpurepax i3 3aranbHOK BEPLUMHOW, BiAMOBIgHOM
HYNbOBOMY CTaHy Tpurepa i nidnnbHuKIB, a Ha ir. 3 - YacoBi giarpamu, WO iNCTpyTb poboTy Ans
BapiaHTy nporpamyBaHHsa B=3, D=2, N=2, P=4.

Ha BigmiHy Big BigomMoro npuctporo popmMyBaHHS OOUHOYHOT MOCMIAOBHOCTI 3 TPbOX KOOOBUX
cepiil iMNynbCiB 3 NporpamoBaHMMK YacoBMMU NapaMeTpaMu i KifbKiCTo iMNynbCiB Y cepii po3Lmproe
dYHKLiOHAINbHI MOXIMBOCTI | 06n1acTb BUKOPUCTaHHSA hopmyBaya.

®OPMYIJIA KOPUCHOI MOLENI

dopmyBay OOUHOYHOI MOCMIAOBHOCTI 3 TPOX KOQOBMX CEPIN iIMMYNbCIB 3 MPOrpaMoBaHMMM YacoOBUMMU
napameTpamu i KifnbKiCTIO iMMynbCiB y cepil, WO MICTUTb ABa PEBEPCUBHI OBINKOBI MiYMITBHUKN, KOXEH
3 dKkMX Mae BXig nojayi  iMNYNbCiB  CUHXPOHIi3auii, BXid HanaroMKeHHA Ha pexunm
NigCyMOBYBaHHS/BiAHIMAHHS, BXi4 [03BOMY CUHXPOHHOrO MapanenbHOro 3aBaHTaXeHHA | Bxoau
nofayi gaHux, BXig A03BOMY PexXumy paxyBaHHs, BXi aCUHXPOHHOI YCTAHOBKU Yy HYNbOBWW CTaH,
BUXiZ NepenoBHIOBaHHS; nepLunn i apyrui enemeHtn ABO; iHBEPTOpP; NaHLIIOXKOK, O CKNagaeTbcs 3
NocnigoBHO NOEAHAHUX Pe3ncTopa i KOHAEHcATopa; CUHXPOHHUI D-Tpurep 3i BXOAOM aCUHXPOHHOI
YCTaAHOBKWM Yy HYMNbOBWIA CTaH, NepLunin i Apyrn OBOBXOAOBI eneMeHTu |, npu uboMy ChinbHa Touka
nocrigoBHO CrofyyYeHuUX pesncTopa i KoHaeHcaTtopa noegHaHa 3 iHpopMauinHium sxogom D-Tpurepa,
3i BXOA4amMu nepLioro Ta Apyroro ABOBXOAOBMX enemMeHTiB |; Buxig D-Tpurepa 3'egHaHo 3i BXogoMm
nepworo enemeHta ABO, Buxig sikoro 3'egHaHO 3 ApPYrMM BXOAOM Apyroro enemeHnTa |; Buxig
nepworo ABOXo4oBOro ernieMeHta | 3'egHaHO 3i BXOOOM aCUMHXPOHHOI ycTaHoBKM D-Tpurepa y
HYNbOBWMIA CTaH; Buxig Aapyroro enemeHta ABO 3'egHaHO 3i BXOOOM [O3BOSly CUMHXPOHHOIO
napanenbHOro 3aBaHTaXEeHHSA MepLUoro niYunbHUKa; BUXiO NepenoBHIOBAHHA MEepLUOro NivnbHKKa,
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AKUA YTBOPHOE BUXig cpopmyBaya, 3'eqHaHO 3i BXOOOM iHBEpTOpa, BUXiA SIKOrO 3'€QHAHO 3i BXOAOM
OO3BOMYy pexumy niybu neplioro niuyunbHWKa; 3HAYeHHs CUrHanis Ha BXxodax napanenbHoro
3aBaHTaXXeHHS AaHWX NepLUOoro NivYnnbHMKa BU3HAYaloTb TPUBAniCTb iMMNynbCiB Ha BUXo4i hopmyBaya;
BXOOW napanenbHOro 3aBaHTaXEHHA OpYyroro nivyvnbHWKa YTBOPIOKTbL BXOAW MporpamMyBaHHS
dopmyBada Ha 3agaHy naysy MK iMaynbcamu; BuUXig Apyroro enemeHTa | 3'egHaHo 3i Bxogom
aCUHXPOHHOI YCTaHOBKW Y HYMbOBUIA CTaH MepLloro nivYvnbHUKa; TakToBi BXOAW NEPLUOro Ta ApYyroro
NiYNNBbHKKIB CnonyyeHi Mk coboto, CTBOpOOYM BXig oopmyBada - BXig nogadi 6e3nepepBHOI
nepioan4HOT NOCAIAOBHOCTI IMNYNbCIB 3 BMXOAY 30BHILLHLOrO reHepaTopa; TaktoBun BXig D-Tpurepa
CTBOPIOE BXig Mmogadi imnynbciB 3anycky (Start), skuii BiAPI3HAETbLCA TWMM, WO BBEAEHO: TPETIN i
YeTBEPTUN PEBEPCUBHI OBIMKOBI NiYNNBHUKA, HANarogXeHi Ha PeXnm BigHIMAHHS, KOXEH 3 AKUX Mae
BXiA nogadi iMNynbCiB CMHXPOHI3aLil, BXia HanaromKeHHS Ha pexum niacyMOBYBaHHSA/BiAHIMaHHS,
BXiI OO3BONY CUHXPOHHOrO napanenbHOro 3aBaHTaXEHHs! i BXoAu nofadi AaHux, BXig [03Bony
pPeXumMy paxyBaHHsI, BXii aCUHXPOHHOI YCTaHOBKM Y HYNbOBUI CTaH, BUXig NepenoBHIOBAHHS; APYIUN i
TpeTi iHBepTOpW; nepwwu i apyrun enementun |-HI; Tpetin enement ABO; TpeTin enemeHT I;
UUKMIYHUA NpucTpii 3 nocnigoBHicTio nepexogis 00-11-10-00 (0-3 -2-0), Akui MIiCTUTb NEPLUNNA |
apyrmi JK-Tpurepu 3i BXOLOM aCUHXPOHHOI YCTAHOBKM Y HYNbOBUWIA CTaH, Npw LibOMY iIHBEPCHUI BUXIiA
nepworo JK-tpurepa 3'egHaHo 3i Bxogom K gpyroro JK-tpurepa, Bxig J sikoro 3'€gHaHoO 3 piBHEM
NOriYHOT oanHuLi, iHBepcHMI Buxig apyroro JK-tpurepa 3'egHaHo 3i Bxogom J nepluoro JK-Tpurepa,
BXig K sIKoro Takox 3'egHaHo 3 piBHEM MOrYHOT OAMHWLI, NpaMUIA BuXig apyroro JK-Tpurepa 3'egHaHo
3i BXogom nepLoro enemeHTta ABO; Buxig nepenoBHEHHS NEPLUOro NivnnbHMKa 3'€QHaHOo 3 MepLUnM
BxogoMm gpyroro enemeHta ABO, Buxig sikoro 3'egHaHO 3i BXOOOM [O3BOMY pexmumy nivbu gpyroro
niynnbHWKa; BUXig NepenoBHEHHSA APYroro nivyvMnbHUKa 3'€QHaHO 3i BXOOOM ApYroro iHBepTopa, BuXig
AKOro 3'egHaHo 3 ApyrMMu Bxogom apyroro enementa ABO, 3 gpyrmmmn BXOAOM NepLuoro enemeHTa |,
nepwvMm BXodoM TpeTboro enemeHta ABO, nepwvmn Bxogamu nepioro i gpyroro enemenTis |-Hl;
BMXig NEepenoBHEHHS TPEeTbOro MivnnbHMKa 3'€QHaHO 3 ApyruM BXOOOM TpeTboro enemeHTta ABO,
apyrmm Bxogom nepuworo enementa I-HI i Bxogom TpeTboro iHBepTOpa, BuXig AKOro 3'egHaHoO 3
apyrmm Bxogom gpyroro enemeHta I-HI; suxig nepworo enemenTa I-HI 3'egHaHo 3i Bxogom go3sony
pexvmMy niybu TPeTboro NiYnrbHUKA, BXO4AMWU OO3BOMY PEXWMY 3aBaHTaXEHHA APYroro i mepLuoro
niynnbHKKiB; BUXig TpeTboro enemeHTa ABO 3'egHaHO 3i BXOAOM TpeTboro enemeHTta |, apyruin Bxig
AKoro 3'edHaHO 3 BUXOAOM Apyroro enemedHta |, Buxig - 3i BXOAOM aCUHXPOHHOI YCTaHOBKW Y
HYNbOBUI CTaH OPYroro nivnrbHUKa; BUXig NepernoBHEHHS YeTBEPTOro MivnrnbHUKa 3'€gHaHo 3 ApYruM
BX0OOM nepuioro enemeHta AbO, Bxogamun 0O3BOMY PEXUMY 3aBaHTaXEHHSI TPETbOro i YeTBEPTOro
NiYMNbHUKIB, TaKTOBMMWU BXxogamu nepworo i pgpyroro JK-Tpurepis; BXOAM naparnenbHoro
3aBaHTaXEHHSA TPETbOro MiYMnbHUKA YTBOPKTE BXOAW MporpamyBaHHA ¢opMyBada Ha 3agaHy
KiNbKIiCTb iMMYNbCIiB y Cepii; BXOAM napanenbHOro 3aBaHTaXKeHHS YeTBEepTOro MiYniibHUKa YyTBOPOOTb
BXOAW MporpamyBaHHs hopMyBada Ha 3agaHy naysy MK cepigMmu iMNyrbCiB; BXOAM aCUMHXPOHHOI
YCTaHOBKM Yy HYNbOBWWA cTaH nepworo i gpyroro JK-Tpurepis, nepLloro, TPeTboro i 4eTBepToro
niynnbHUKIB 3'€dHAHO 3 BUXOOOM [pPYroro ernemMeHTta |; TakToBi BXoAW TPeTboro i 4YeTBepToro
niYnnbHKUKIB 3'eQHaHO 3i BXOOOM hopmMmyBaya.
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