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KopucHa mopenb HanexuTb OO 0bnacTi enekTpoTexHikm i Moxe OyTM BUMKOPUCTaHOKW Ans
BMMIpPIOBaHHS KOMYTaLiHOTO pPecypcy BUCOKOBOMbTHUX BUMMKAYIB.

Bigomnii npucTpin ons KOHTPOMO pecypcy KomyTauiiHux anaparTie (MaTeHT Ykpainn Ne 16599, M.
kn. G 07 C 3/10, 6ton. Ne 8, 2006), Wwo MiCTUTb gaT4MK CTPYMY, BUXig SIKOrO MiOKMIOYEHUN OO0 BXOAIB
nepLloro, Apyroro i TpeTboro KomnapaTtopis, NepLmni BXig NepLUoro fiYnnbHMKa iMnynbCis 3'eqHaHUN
3 BMXOOOM TPETbOoro eniemeHTa |, nepwmin BXig Sikoro NigKroyeHnin 4o BMXo4y reHepaTopa iMnynbCis,
a gpyrvi BXxig i Bxig dopmyBava curHany 3'egHaHi Mk coboto, Buxig Orioka yCTaHOBKM HyIist
nigkrodeHnii oo nepworo Bxody enemeHta ABO, apyrmi Bxig siKoro 3'egHaHWiA 3 BUXOAOM
dopmyBada curHany, a BuWXi4 NIOKMYEHWA OO0 OPYroro BXo4y NepLloro mivunbHUKa iMAynbCiB,
BMXOOU MEepLUOro, ApYroro i TpeTboro kKoMmnapaTopis 3'€4HaHi BigNoBigHO 3 neplmmM, ApYrum i TpeTiMm
BXOJaMM MepLIOro oyHKLIOHaNeHOro nepeTBopioBaya, BuxigHa LmdpoBa LUKMHa SKOro nigknioveHa ao
nepLuoi BXigHOT LMPOBOI LUNHM nepLioro unudpoBoro kKoMnapaTopa, nepLuvi i 4pyrum BUXoau siKoro
3'egHaHi BigNOBIgHO 3 ApyrMMK BXodamu NepLUoro i Apyroro enemMeHTiB |, BUxig reHepaTtopa iMnynbcis
NigKIOYEeHnA 0O NepLUnX BXOAIB NepLUOro i Apyroro enemeHTiB |, Buxoam sikux 3'egHaHi BignosigHo 3
nepwumm i Apyrum Bxodamu TPeTbOoro nivuMnbHUKa iMNynbeiB, BUXigHA UWdpoBa LIKMHA SKOro
nigknioveHa 0o Apyroi BXigHOT LMdpOBOI LLMHM NEpLUOro LUMgpoBOro Komnapatopa Ta 3'egHaHa 3
nepLUOo BXigHOK LMPOBOIO LLMHOK APYroro LnMdpoBoro KoMmnapartopa, BMXig AKoro NigkoyYeHnin ao
Apyroro Bxogy TPeTboro enemenTa |, BUXig gatdnka novatky KomyTtauii 3'eQHaHuin 3 TpeTiM BXO4O0M
TpeTboro enemeHTa | Ta 3 BXogom enemeHTa HI, BMXig AKOro niaknioyYeHnin 4o TpeTix BXOAIB NepLIOro
i gpyroro enemeHTiB |, Buxig TpeTboro enemeHta | 3'egHaHMin 3 BXOAOM [pPYroro nivynrbHUKa
iMNynbCiB, Apyra BXxigHa uUMdpoBa LWnHa APYroro LMdpoBOro koMmnaparopa nigknioyeHa 4o BUXigHOI
LUMpoBOI WMHW LMdPOBOro KOMyTaTopa, nepLua BxigHa umMdpoBa LWrHa SKoro 3'egHaHa 3 BUXIAHOM
LUMGPOBOIO IMHOK Apyroro yHKUiOHaNbHOro nepeTBoploBada, a Apyra BxigHa uudpoBa LWMHa Ta
BXigHa umndpoBa LWMHa gpyroro yHKLIOHaNbLHOro nepeTBopoBaya nigkmnoyeHi 40 BUXigHOT LM poBoi
LWUMHX MEepLUOro niYunbHWKa iMMynbCiB, BUXIA4 AaTyMka noyaTtky KomyTauil yepes andepeHuitooymn
€rieMeHT 3'eQHaHuni 3 BXO4OM YETBEPTOro NiYnnbHUKA iMNynbCeiB, BUXig enemenTa HI nigkntioveHnn oo
BXOAYy OAHOBIOpaTopa, BUXia SKOro 3'e4HaHuN 3 KEPYHYUM BXOAOM LIMPPOBOro KoMytaTopa.

"0NoBHUM HeoMiKOM AAaHOro NPUCTPOI0 € OOMeEXeHi dyHKLIOHaNbHI MOXITMBOCTI 38 paxyHOK TOro,
Wo BiH He [03BOMSE BUMIpPIOBATW KOMYTAUIMHUA pecypC anapaTiB 3 BpaxyBaHHAM 4acy IXHbOro
BBIMKHEHHS TQ BUMKHEHHS.

3a npoToTun BMGpaHO NPUCTPIN A5S KOHTPOS pecypcy KomyTauinHux anapatiB (lMaTeHT YkpaiHu
Ne 28537, M. kn. G 07 C 3/10, 6ton. Ne 20, 2007), wo MiCTUTb LWiCTb KOMNapaTopiB, BXOAM MEPLUOro,
ApYroro i TpeTboro KomnapartopiB NiAKMYeHi OAuH OO0 OAHOro, NepLunn BXiA, NepLuioro NivnnbHUKa
iMMynbCiB 3'€AHaHUI 3 BUXOAOM TPETbLOro enemMeHTa |, nepimin BXig AKOro nigkniovYeHnn 4o Buxody
reHepartopa iMnynbcCie (B noganblOMy - NepLloro reHepaTopa iMnynbCiB), a APYrui BXid i BXig
dopmyBayda curHany 3'egHaHi Mixx coboto, Buxig Grioka yCTaHOBKM HYNS MiAKMOYEHUA OO MepLUoro
Bxogdy enemeHta ABO (B noganbwomy - nepworo enemeHta ABO), gpyrui Bxig Akoro 3'egHaHMn 3
BMXOOOM (popMyBaya curHany, a Buxig NigKIyYeHWn [o Apyroro Bxody MepLioro nivnnbHUKa
iMNynNbCiB, BUXOAM MNepLUoro, APYroro i TpeTboro KomMnapaTopiB 3'€dHaHi BiAMOBIAHO 3 nepLuuMm,
ApYrum i TpeTim BXxogamu nepLuoro yHKLioHansLHOro nepeTsoptoBaYa, BUxigHa uudposa WwrHa sKoro
nigkroYeHa Ao nepLoi BXigHoT UMdpoBOT WKHM NepLuoro LndpoBoro kKomnapartopa, nepLumnn i Apyruim
BMXOOU SIKOrO 3'€eAHaHi BiAMOBIAHO 3 APYrMMW BXO4aMu NepLuoro i Apyroro enemMeHTiB |, Buxig
nepLloro reHeparopa iMnynbLCiB NIAKMIOYEHNA 00 NepLlurMx BXOAIB NepLUoro i Apyroro enemexTis |,
BUXOAWN SAKMX 3'€dHaHi BiAMOBIOHO 3 NepwuMm i ApyrMm BXO4amu TPEeTbOoro fivyunbHUKa iMNYbCiB,
BMXigHa UM@POBA LUKHA SKOro migkmnoyeHa Ao ApYroi BXigHOT uudpoBOi WKMHKU Nepioro umdpoBoro
KomMnapaTtopa Ta 3'e4HaHa 3 NepLUo BXigHOK LMMPOBOIO LWNHOK ApYroro umMdpoBoro kKommnapaTopa,
BUXiZ SIKOrO MigKITOYEHWIA 4O OPYroro BXody TPEeTbOro enemMeHTa |, Buxig gatymka nodartky KomyTauii
3'egHaHMi 3 TpeTiM BXOOOM TpeTboro enemeHTa | Ta 3 Bxogom enemeHTa HI, Buxig ckoro
NigKIYeHn 0o TpeTiX BXOAIB NepLloro i Apyroro enemeHTiB |, Buxig TpeTboro enementa | 3'eaHaHun
3 BXOOOM [pyroro niuvnbHUKa iMNynbciB, Apyra BXigHa uudpoBa LUMHA [pyroro uUmndgpoBoro
KOoMMnapartopa nigknoyeHa A0 BUXIOHOT UMEPOBOI WKMHM LMPOBOro KomyTaTopa, neplla BXigHa
umdpoBa LIMHA $KOro 3'egHaHa 3 BMXIOHOW LMAPOBOK LUMHOK ApYroro (pyHKLiOHanbHOro
nepeTBoploBaya, a Apyra BxigHa umdpoBa LWnHa Ta BXiaHa undpoBsa LUKMHA ApYroro PyHKLiOHanbHOoro
nepeTeoptoBaya MigknoYeHi 00 BUXIAHOI UMGPOBOI LUMHU MNEPLUOro NiYUnbHUKa iMNYNbLCIB, BUXIA
Aatdvka no4yaTKky KomyTauii uyepe3 aundepeHuilolouMn eneMmeHT (B NodanblioMy - nepLiuin
andepeHuioYnin enemMeHT) 3'eqHaHnn 3 BXOOOM YETBEPTOrO MiYMIbHMKA iMNYNbCIB, BUXig enemMeHTa
HI nigkniovyeHnin oo Bxogy ogHoBibpaTopa, BMXig SIKOro 3'€4HaHMI 3 KEPYHUYMM BXOAOM LMEPOBOro
KoMmyTaTopa, BMXif LWOCTOro koMnapaTopa nigknio4YeHnin 40 Kepyyoro BXoay TPeTboro eNekTpoHHOro
KItoya, BUXi4 gatymka CTpyMmy 3'€eQHaHUN 3i BXO4aMKM YeTBepToro, N'aToro i WOCTOro KomnapaTopis, a
TaKoX 3 aHanorosMM BXOAOM NepLUOro eneKTPOHHOro KNi4a, BUXiA SKOro, a TakoX BMXOAU APYroro i
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TPETLOro eNneKTPOHHMX KIHOYIB MigKNIOYeHi O BXO4Y MepLUoro KomnapaTtopa, BuUXi4 AaTyvka CTpymy
3'eQHaHWI 3i BXOA4AMM NepLuoro i Apyroro maclutabyoumx niacuniosadis, BUXOAN SKMX NIAKMAOYEHi 40
aHarnoroBmx BXOAiB APYroro i TPeTboro eNeKTPOHHMX KITHoYiB, BUXOAM M'ATOrO i LWOCTOro kKoMnapartopis
3'egHaHi BignoBigHO 3 ApyrMMmn Bxogamu nepiioro i gpyroro enemeHTie BUKIMIOYHE ABO, nepuui
BXOAW AKMX NiAKNOYEHI BiANOBIOHO 40 BUXOAIB YETBEPTOro i N'ATOro KomnapaTtopis, a BUxoam 3'egHaHi
3 Kepyo4MMn BXOA4aMM NepLloro i Apyroro eneKTpoHHUX KIoYiB BignoBigHO.

"ONoBHUM HeZOMiKOM 4AaHOro MPUCTPOID € OOMEXeHI yHKLiOHaNbHi MOXITMBOCTI 3@ paxyHOK TOro,
WO BiH He [O03BOMSE BMMIpPHOBATM KOMYTaUiMHWMA pecypc anapaTiB 3 BpaxyBaHHSM 4acy iXHbOro
BBIMKHEHHS Ta BUMKHEHHS.

B ocHoBYy KOpuCHOI mMogeni MocTaBneHo 3agady CTBOPEHHS NPUCTPOID AMS KOHTPOMK pecypcy
KOMyTauiiHUX anapaTiB, B SIKOMy 3a pPaxyHOK BBEAEHHS HOBWX OnokiB Ta 3B'A3KIB MK HUMMK
3'ABNAETHCH MOXMMBICTb KOHTPONIOBATM KOMYTALUiMHUIA pecypc BMMMKAYiB 3 BpaxyBaHHAM iXHbOMO
yacy BBIMKHEHHSI Ta BUMKHEHHS, IO pO3LIUPOE PYHKLIOHANbHI MOXIUBOCTI Ta MiABULLYE TOYHICTb
pobOTM NPUCTPOIO.

lMocTaBneHa 3agaya BMPIWYETbCA TUM, WO B NPUCTPOI ANA KOHTPOM pPecypcy KOMYyTaLinHUX
anapariB, WO MICTUTb AaTyuK CTPyMY, WICTb KOoMnapaTopiB, BXOAW MepLloro, ApPYroro i TpeTboro
KomMnapaTopiB NigkntoYeHi 0ANH 40 O4HOro, NepLUMii BXig NepLloro nivunbHuKa iMnynscis 3'egHaHnii 3
BMXOOOM TPETbOro enemeHTa |, nepwnin BXig SKOro nigkmoyYeHnin 40 BUXo4y NepLuoro reHepatopa
iMnynbciB, a Apyruni BXig i BXia dopmMyBada curHany 3'edHaHi Mk coboto, Buxig Ornoka ycTaHOBKU
Hyns MigKnioYeHMn 0o nepluioro Bxoay nepwioro enemeHta ABO, gpyrunm Bxig sikoro 3'egHaHuin 3
BMXO4OM chopMyBaya curHamy, a BuXig MigKmYeHMn OO0 APYroro BXO4y MEepLUoro niyumbHMKa
iMNynNbCiB, BUXOAM MEPLUOro, APYroro i TPeTboro komMnapaTopiB 3'€4HaHi BiAMOBIAHO 3 MepLiuM,
APYrMM i TpeTiMm Bxogamum nepLuoro yHKUiOHanbHOro nepeTsoptoBaYa, BUXigHa LMdpoBa LWnHa SKoro
nigknoyeHa Ao NepLuoi BXigHOT LMMPOBOI LWWHM NepLuoro LmMdpoBOro Komnaparopa, NepLumnn i opyrum
BMXOOU $SIKOrO 3'€dHaHi BiAMOBIAHO 3 APYrMMKW BXOA4amMu NEepLuoro i Apyroro enementie |, Buxig
nepLloro reHepaTtopa iMnNynbCiB MNiQKMOYEHMIA OO0 NepLinX BXOAIB MEpLUOro i Apyroro enemMeHTiB |,
BUXOAWN SAKMX 3'€dHaHi BigNOBIOHO 3 NepwuMm i ApyrMm BXO4amu TPETbOro fiYuibHUKA iMNYnbCiB,
BUXigHa uMdpoBa LWMHA SIKOro nigkniyYeHa OO0 Apyroi BXigHOT UM pOBOI WWMHKM NepLloro LumdpoBoro
KoMnapaTtopa Ta 3'e4HaHa 3 NepLUol BXiAHOK LMEPOBOIO LWMHOK APYroro LMdpoBOro koMmnapaTopa,
BUXiZ SIKOro NiAKIOYeHW 4O OpYroro BXxody TPeTboro enemMeHTa |, Buxig gatumka noyatky KomyTauil
3'egHaHM 3 TpeTiM BXOAOM TpeTboro ernemeHta | Ta 3 BXxogom enemeHTta HI, Buxig skoro
NiAKNIOYEeHNN 00 TPeTiX BXOAIB NepLUoro i Apyroro enemMeHTiB |, BUXig TpeTboro enemeHTa | 3'egHaHun
3 BXOAOM [pYroro niyunbHWKa iMNynbeiB, Opyra BXioHa uudpoBa LWKWHA OPYroro LMMPOBOro
KoMnapartopa nigkrnoyeHa A0 BUXiAHOT UMEPOBOI WKMHW UMEPOBOro KOMyTaTopa, neplia BXigHa
umdpoBa LWKHA AKOro 3'egHaHa 3 BUXIOHOK LMAPOBOIO LUWMHOW APYroro (PyHKLUiOHanbHOro
nepeTsoptoBaya, a Apyra BxigHa umdpoBsa LWnHa Ta BXigHa uMdposa LWnHa Jpyroro oyHKLioHansHoro
nepeTBopioBaYa NigKMoYeHi 0O BMXIOHOI LUEPOBOI LUMHWM NEpLUOro MiYnfbHUKa iMMAynbCiB, BUXig
JaTyuka noyaTKy KomyTauii 4yepes nepwmn AndepeHuilolounini  enemMeHT 3'edHaHui 3 BXOOOM
YeTBEPTOro NiYnnbHUKa iMNynbCiB, BUXig enemerTta HI nigknioveHun oo Bxoay ogHosibpaTopa, BUXig
AKOro 3'eQHaHWn 3 KepyluuM BXOAOM UM@POBOro KomyTaTopa, BWXid LIOCTOro Komnapartopa
NiOKIIOYEHUA [0 Kepylyoro BXody TPeTbOro enekTPOHHOro Krkouda, BXOAW 4YeTBepToro, n'dtoro i
LLIOCTOr0 KoMNapaTopiB 3'€HaHi 3 aHanoroBMM BXOJOM NEPLLOro enekTPOHHOro Kno4a, BUxigj gkoro, a
TaKoX BUXOAM OPYroro i TpeTboro eneKTPoHHUX KIToYiB NiJKM0YeHi 0 BXOAY NepLuoro komnaparopa,
BXiI 4eTBEepTOro Komnapartopa 3'€gHaHUM 3i BXO4aMuM MNepLioro i Apyroro  maclutadyroumx
nigcunioBaYie, BUXOAM SKUX NIAKMOYEHI 0O aHanoroBuxX BXOAIB APYroro i TPeTbOro ernekTPOHHUX
KSoMiB, BUXOAW M'ATOrO i LWOCTOro KoMnapaTopis 3'eQHaHi BigNoBIigHO 3 ApYyrMMXM BXOA4aMu NepLloro i
apyroro enemeHnTiB BUKJTIOYHE ABO, nepwi Bxogou sIKUX MigKMIOYEHi BignoBigHO A0 BUXOAiB
YeTBEpPTOro i M'ATOro KOMMapaTopiB, a BUXOAM 3'€AHaHi 3 KepyruMMn BXodamu MepLioro i Apyroro
€MNEeKTPOHHMX KIToYiB BiAMOBIAHO, BBEAEHO MNEpPEeTBOPIOBAY Harnpyru 3MiHHOroO CTpyMy B Hanpyry
NOCTIMHOMO CTPYMY, AaT4YMK NoYaTKy pyxy, AaTYMK HaNpyrn, CbOMUA i BOCbMUIA KOMNapaTopu, ApYrum i
TpeTin enemeHTn ABO; ueTBepTMW, MN'ATUK, LUOCTUM, CbLOMWUA | BOCbMUN enemeHTn |, Opyrun
ANEPEHLIOIYMI eNEMEHT, TpUrep, ApPYrMin reHepaTop iMNynbCiB, OMOK 3aTPUMKKU curHany, n'atumn
NiYMNbHYK IMNYnbCiB, ONOK 3aaHHA Yacy BBIMKHEHHSI-BUMKHEHHS, TPeTin LMdpoBuiA komnapaTop,
nepLUnn i Apyruin iHgmMkaTopu, NPUYOMY NepLUMi | APYrMin BUXOOM OaTyuKka noyaTKy pyxy MigKmoyeHi
BiNOBIOHO [0 MEpLUOro i Apyroro BxodiB TpeTboro enemeHta AbO, Buxig sikoro 3'eaHaHui 3i BXOAOM
Apyroro andepeHLitolo4oro enemMeHTa, B1Xig SKOro nigknoyeHnn o nNepLuioro Bxody Tpurepa, Buxig
SAKOro 3'egHaHW 3 MepLiMM BXOAOM YeTBEPTOro eniemeHTta |, gpyrmin BXig SIKOro nNigknioYeHnin ao
BUXOAY APYroro reHepartopa iMnynbCciB, a BUXig 3'egHaHuiA 3 Neplnm BXOAOM M'ATOrO fivnibHUKa
iMnynbciB, BUXigHa LMdpoBa LWKMHA SKOro nigknioveHa Ao nepLloi BXigHOT LMEPOBOI LWWUHM TPETbOro
umMdpoBoro koMmnapatopa, gpyra BxigHa uudpoBa LUMHA SKOro 3'egHaHa 3 BUXIAHOK LMEPOBOLO
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LMHOW Broka 3aaHHs Yacy BBIMKHEHHS-BUMKHEHHS, a BMXig NigKMOYEHNA 40 NepLumMx BXo4iB N'sToro
i LWoCTOro enemMeHTiB |, BUXoam skux 3'€dHaHi BiAnoBigHO 3 NEPLUUM i APYrMM iHAMKaTopamu, BUXOAU
CbOMOro i BOCbMOIrO eriemMeHTiB | nigknoveHi OO ApyrMx BXOAIB LIOCTOro i N'dToro enemeHTis |
BiAMOBIOHO, BWXiA4 AaTyMka Hanpyrm 3'€egHaHui 3 BXOOOM CbOMOMO KOMMapaTopa, BUXi4 SIKOro
NigKNIOYEeHNN 0O APYroro BXo4y CbOMOro enemeHTa |, Buxig sikoro 3'egHaHuMi 3 OPYrMM BXOAOM
apyroro enemeHta ABO, nepwwun BXig SIKOro nigknyeHuid o BUxogy nepworo enemeHta ABO, a
BMXig 3'€QHaHUA 3 OpyrMM BXOAOM Tpurepa Ta 3 BxO4oM 6rnoka 3aTpMMKU curHany, BUXig SIKOro
NiAKNIOYEHNA OO0 OPYroro Bxogy N'ATOro nivunbHWKa iMNynbcCiB, BUXiOQ gaTydnka CTpymy 3'€QHaHun 3
BXOJaMM BOCbMOrO KOMMapaTopa Ta NepeTBopioBaya Hanpyrm 3miHHOro CTpyMy B Hanpyry nocTilnHOro
CTPyMY, BUXig SIKOro NiAKMOYEHUA 00 BXOAY YETBEPTOro KoMnapaTtopa, BUXOAU CbOMOTO i BOCbMOIO
enemeHTiB | 3'egHaHi BigNoBiAHO 3 neplwmMm i ApyrMm Bxodamu 6rnoka 3agaHHA 4vacy BBIMKHEHHS-
BUMKHEHHS, BUXi BOCbMOro KOMMapartopa MigKnioyYeHuid A0 OpYroro BXo4y BOCbMOrO enemexTta |,
BUXiA SIKOro 3'egHaHWM 3 TpeTiM BXO4OM Apyroro enemeHta ABO, nepwui i gpyruin BUXOOW Aatyuka
noyaTKy pyxy MigKnioYeHi BiANOBIAHO A0 NepLUMX BXOAiB CbOMOro i BOCbMOro enemMeHTiB | BignoBigHo.

MpucTpii AnNa KOHTPOMD PEeCcypcy KOMYTaUiMHMX anapaTiB NOSCHIOETbCA KPECIIEHHAM, Ha AKOMY
306paxkeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1 - paTumk cTpyMy; 2 - NepeTBOpoBaY Hanpyru aMiHHOrO CTpyMy B Hanpyry noCTiiHOro
cTpymy; 3, 4, 5 - 4yeTBepTUi, N'ATUIA i LWIOCTUI KOMNapaTopw; 6, 7 - Nepwnn i apyrum enemMeHTn
BUKITIOYHE ABO; 8, 9 - nepwwun i gpyrmuii macwTtabytodi nigcuniosadi; 10, 11, 12 - nepwui, opyrun i
TpeTin enekTpoHHi kntodi; 13, 14, 15 - nepwwun, gpyruin i TpeTin KomnapaTtopu; 16 - nepwun
dyHKUiOHanbHUIM nepeTBoptoBay; 17 - nepwwuin reHepaTop iMnynbcis; 18, 19 - nepwwun i gpyrun
enemeHTu |; 20 - TpeTin NiYMNbHUK iMNYNbCiB; 21 - nepwunin umndpoBun Komnapartop; 22 - enemeHT Hl;
23 - nepwwni andepeHLiloynii eneMenT; 24 - yeTBepTUI NIYMMbHUK IMNYNbCIB; 25 - gaTyuk noyaTtky
KomyTaUii; 26 - TpeTin enemenT |; 27 - Apyruii NiYNALHKK iMNyNbCiB; 28 - 6nok ycTaHoBKN Hyns; 29 -
dopmyBay curHany; 30 - nepwwii enemeHt ABO; 31 - nepwwi niYMNbHUK iMnynbcie; 32 -
ofHoBibpaTop; 33 - Apyrnin yHKUioOHanNbHWIA nepeTBoptoBaY; 34 - uMdpoBuii komyTaTtop; 35 - opyrun
umdposui Komnapatop; 36 - gaTumk novatky pyxy; 37 - gatyumk Hanpyru; 38, 39 - BOCbMUIN i CbOMUIA
komnapatopu; 40 - TpeTin enemeHT ABO; 41, 42 - cboMuii i BocbMUA enemMeHTu |; 43 - gpyrun
andepeHuioounn enemeHT; 44 - apyrui enemeHt ABO; 45 - Tpurep; 46 - Opyrun reHepartop
iMNynbCiB; 47 - YeTBepTUIA eneMeHT |; 48 - 6nok 3aTpuMkun curHany; 49 - N'aTUiA NIYUNBHUK IMNYNbCIB;
50 - 6roK 3agaHHA Yacy BBIMKHEHHSI-BUMKHEHHS; 51 - TpeTil LumudpoBuii komnapatop; 52, 53 - n'atui i
wocTun enemeHTu |; 54, 55 - nepwwni i gpyrui iHgnkaTopu, Nnpuyomy Bxoam neporo 13, apyroro 14 i
TpeTboro 15 komnapaTtopis nigkmnoyeHi oanH 40 OAHOTO, NEPLUUA BXi4 NEepLUIOro fiYnibHUKa iMnynbCis
31 3'egHaHuWi 3 BMXOAOM TPETbOro enemeHTta | 26, nepwwui BXig SKOro NigKNIOYEHWA OO BUXOAY
nepLioro reHepartopa imnynecis 17, a gpyrin Bxig i Bxig dpopmyBava curHany 29 3'egHaHi Mk coboto,
Buxig 6noka ycTaHOBKM Hyns 28 nigknioveHun OO nepioro Bxogy nepuoro enemeHta ABO 30,
ApYyrvn Bxig sikoro 3'egHaHvin 3 BUXO4OM hopmyBada curHany 29, a Buxig MigknyeHun 4o gpyroro
BXoOy nMepuworo nidunbHuka imnynecis 31, Buxogu nepworo 13, gpyroro 14 i Tpetboro 15
komnapaTopiB 3'€AHaHi BiANOBIAHO 3 NEpLUMM, APYTUM i TPETIM BXOAAMM NEPLLOrO (hYHKLOHAIbHOTO
nepeTBoptoBayva 16, BuxigHa umdpoBa LKHA SKOro MigknoveHa Ao nepLuol BXigHOT LMAPOBOI LUNHK
nepLuoro Uungposoro komnapaTopa 21, nepwnin i Apyrun BUXoau AKoro 3'€AHaHi BianoBigHO 3 ApyrMun
Bxogamu nepworo 18 i gpyroro 19 enemeHTiB |, BMXig neplioro reHepartopa imnynecis 17
nigknioYeHnn Oo nepwmnx Bxoais nepworo 18 i gpyroro 19 enemeHTiB |, BUXoan Akux 3'edHaHi
Bi4NOBIQHO 3 MepLUnM i ApYyrMM BXxodamu TPeTboro nidnnbHuKa imnynscis 20, BuxigHa uudgposa WwnHa
AKOro migknmdeHa Ao Apyroi BXigHOI LM@POBOI WMHM neporo undpoBoro komnapatopa 21 Ta
3'eQHaHa 3 NepLUo BXiOHOK LMGPOBOK LLNMHOK APYroro LUnMgpoBoro komnapartopa 35, BUXi4 SKOro
NigKITIOYEHNA OO OpYroro Bxody TpeTboro enemeHTa | 26, Buxig Aatymka nodatky komytauii 25
3'eQHaHM 3 TpeTiM BXOAOM TpeTboro enemeHta | 26 ta 3 Bxogom enemeHta HI 22, Buxig akoro
nigkrodeHnn oo TpeTix Bxoais nepioro 18 i gpyroro 19 enemeHTiB |, Buxig Tpetboro enemeHTa | 26
3'eQHaHMI 3 BXOOOM [Jpyroro nivvnbHUKa iMNynbCiB 27, gpyra BxigHa uudpoBa LWMHA [pyroro
umdposoro komnapartopa 35 nigkniodeHa A0 BUXIAHOI LMEPOBOI WKHK LndpoBoro komyTtaTopa 34,
nepwa BxigHa uudpoBa LWMHA HKOro 3'egHaHa 3 BUXIOHOW LUMAPOBOI LUMHOKW OpYroro
dyHKUiOHanNbLHOro nepeTBoptoBada 33, a Apyra BxigHa uudpoBa WMHa Ta BXigHa LMdpoBa LUMHA
OpYyroro cyHKLioHanbLHOro nepetsoptoBada 33 MigknNtoYveHi A0 BUXIAHOT LMPOBOI LINHW NepLuoro
niyMnbHWKa iMnynecie 31, BUXigQ gaTymMka nodatky KomyTauii 25 yepe3 nepwunin gudepeHLirorynii
enemeHT 23 3'egHaHWn 3 BXOAOM 4YeTBEPTOro nivvnbHUKa iMnynescis 24, Buxig enementa HI 22
nigKrtoyYeHnin 4o Bxony ogHosibpaTopa 32, BMXig SKOro 3'eqHaHUA 3 KepyruMM BXOA4OM LncpoBOro
Komytatopa 34, BMXi4 LUOCTOrO KOMMapaTtopa S MigKM4YeHun OO0 Kepyruyoro BXOAY TPeTboro
€eNeKTPOHHOro Kntda 12, Bxoan 4vetrBeptoro 3, n'dtoro 4 i wocTtoro 5 komnapartopiB 3'€dHaHi 3
aHanoroBMm BXOOOM MepLloro enekTpoHHoro kroda 10, Buxig gkoro, a Takox suxogu gpyroro 11 i
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TPeTbOoro 12 enexkTpoOHHMX KITHOYIB MigKMNIOYEHI A0 BXOAY NepLuoro komnapartopa 13, Bxig 4eTBepToro
komnapartopa 3 3'egHaHui 3i Bxogamu nepuioro 8 i apyroro 9 macwtabyoumx nigcunioBadis, BUXOAM
AKUX NigKNYeHi o aHanoroBux BxogiB apyroro 11 i TpeTboro 12 enekTpoHHMX KIo4iB, BMXOOM
n'aToro 4 i WocToro 5 komnapartopiB 3'eAHaHi Bi4NOBIAHO 3 APyrMMK BXod4amu nepLioro 6 i gpyroro 7
enemeHTiB BUKJTIOYHE ABO, nepui BXxogu sIKMX MNigKtoYeHi BigNoBigHO 0O BUXOAIB 4eTBepToro J i
n'aToro 4 koMnapartopiB, a BuMxogu 3'€dHaHi 3 kepylouumu Bxogamu nepworo 10 i gpyroro 11
€NEeKTPOHHMX KMoYiB BiAMOBIAHO, MEPLMA | APYrMA BMXOOW AaTyMka nodatky pyxy 36 nigkrtoyeHi
BiQNOBIOHO OO Mepworo i gpyroro BxogiB TpeTboro enemeHta ABO 40, Buxig sikoro 3'egHaHun 3i
BXOOOM Apyroro AudepeHLiloovoro enemeHTta 43, BUXi4 SKOrO NiAKMOYEHWA OO0 MEepLioro Bxony
Tpurepa 45, Buxig sikoro 3'e4HaHU 3 NepLUMM BXOAOM YETBEPTOro enemeHTa | 47, gopyruin Bxig sikoro
nigKroYeHni 0O BUXOOYy APYroro reHepartopa iMnynecis 46, a Buxig 3'€gHaHWiA 3 nepLuiMM BXOO4OM
n'aToro niyvnbHUKa iMnynescie 49, BuxigHa umMdpoBa LWMHA AKOro NigKMYeHa OO0 neplloi BXigHOI
LMdpPOBOI LUMHK TPETLOro LncpoBoro koMmnapaTtopa 51, gpyra BxigHa Lmncposa LWMHA SKOro 3'egHaHa
3 BUXiAHO LMEPOBOIO LLNHOW 6oKa 3a4aHHsA Yacy BBIMKHEHHSA-BUMKHEHHA 50, a BUXig nigknioveHun
00 nepLmx BxodiB n'storo 52 i woctoro 53 enemeHTiB |, BUX0aN SKMX 3'eQHaHi BignoBigHO 3 nepLunm
54 i gppyrum 55 iHankaTtopamu, Buxoam cboMoro 41 i BocbMoro 42 enemeHTiB | nigknoyeHi 4o gpyrux
BXxogiB wocTtoro 53 i n'atoro 52 enemeHTiB | BigNOBIgHO, BMXiA gatyuka Hanpyrn 37 3'egHaHuin 3
BXOAOM CbOMOro Komnaparopa 39, Buxig sKoro nigkniyeHun 4o Apyroro BXogy CbOMOro enemeHra |
41, Buxig Akoro 3'egHaHWA 3 ApyruMm Bxodom apyroro enemeHta ABO 44, nepwui BXig sIKOro
nigkrodeHnii oo suxoay nepuworo enemedta ABO 30, a Buxiag 3'eqHaHuin 3 Apyrm BXoOoM Tpurepa
45 Ta 3 BXxogom 6noka 3aTtpuMmku curHany 48, Buxig sIKOro nigknoyeHun OO OpYroro BXogy N'AToro
niymneHWKa iMnynecis 49, Buxig gatdvka ctpymy 1 3'egHaHum 3 BxogamMu BOCbMOro komnaparopa 38
Ta nepeTBoOploBaYa Hampyrm 3MiHHOrO CTPyMy B Hampyry MOCTIMHOrO CTpymMy 2, BuMXig4 SKOro
NigKIOYeHnA 40 BXOAY YETBEPTOro komnaparopa 3, Buxogu cbomoro 41 i BoceMoro 42 enemeHTis |
3'egHaHi BiAMOBIAHO 3 MepLIMM i ApyrM Bxodamu 6rnoka 3agaHHs 4Yacy BBIMKHEHHS-BUMKHEHHS 50,
BUXig BOCbMOro komnaparopa 38 nigknoyeHun OO Apyroro BXO4y BOCbMOro enemeHTa | 42, Buxig
sKoro 3'egHaHMiA 3 TpeTiM Bxodom apyroro enemeHta ABO 44, nepwwui i gpyrun Buxoan gatyvka
novartky pyxy 36 nigkntodeHi BignoBigHO OO nepLlimx BXOAiB cboMoro 41 i BocbMoro 42 enemeHTis |
BignoBigHoO.

3anponoHoBaHWA NpUCTpid npaute Tak. [pyu nogadi Hampyrm >XMBIMEHHA Ha cxemy Onok
YCTaAHOBKM HyNs 28 KOPOTKMM iMAynbcom yepes nepwui enemeHT ABO 30 BCTaHOBMIOE nepLUni
niymneHUK imnynecis 31, yepes apyrun enemeHT ABO 44 Tpurep 45, a Takox 4Yepes Apyrun enemeHT
ABO 44 Tta 6Gnok 3aTpuMmku curHany 48 n'aTui NiYunbHUK iMNynbciB 49 y HyNbOBE MOMOXEHHS.
OpHouacHo nepwun 17 i gpyrni 46 reHepaTopu iMMNynNbCiB NOYMHAOTbL BUPOBNATM MOCMiIAOBHOCTI
iMMynbCiB.

3asHauMmo, WO K AaTyuk CcTpymy 1 BUKOPUCTOBYETLCA TpaHcdopMaTop CTPyMy, BUXIgHWN
CurHan gKkoro Mae HeniHinHy 3anexHicTb Big Noro BXigHoro curHany. Ons niHeapuvsadii uboro curHany
BMKOPUCTOBYIOTbCA ONnokn 3-12, B SKMX KYCKOBO-IiHIMHA niHeapu3alis 34iNCHIOETBCA MO TPbOX
AiNsHKax KpMBOI HaMmarHiyyBaHHS.

Konu Hanpyra 3 Buxofy Aatyuka cTpymy 1 yepes nepeTBoproBayq Hanpyru 3MiHHOrO CTpymy B
Hanpyry NocTinHOro CTpyMy 2 [OCSArae 3Ha4YeHHsi, NPOMOPLINHOro HOMiHaNBEHOMY poboYOMYy CTPyMY,
crnpalboBYye 4eTBepTUMW Komnapatop 3, WO Bignosigae nepuin AinsHUi, 3 BUXOQY SIKOTO CUrHan
NOriYHOI OAMHULI HaaXoauTb Ha nepmi Bxig nepworo enemenTa BUKIMKOYHE ABO 6. Mpu ubomy Ha
noro Buxofi POPMYETBCS CUrHaM JOrYHOI OAMHWLI, SKUM MOLAETBbCS Ha KEPYHUMA BXig MepLloro
enekTpoHHoro knwo4a 10, TMM camMuM BiAKPUBaKYM MOro i O03BOMAKYUN NPOXOMKEHHS curHany 3
BMXoay Aatymka cTpymy 1 Ha Bxogm nepworo 13, gpyroro 14 i Tpetboro 15 komnaparopis.

Axwo Hanpyra, Wo nponopLinHa CcTpyMmy, 3pocTae gani, To cnpauboByOTb YeTBepTun 3 i n'atum 4
KoMnapartopwu, WO BiAnNoBigae ApYrin AiNaHUi XapakTepucTuku aatduka ctpymy 1. lpu uybomy Ha
Buxofi nepworo enemeHta BUKITIOYHE ABO 6 BCTaHOBMNIOETLCA CUTHAN NOMYHOro HynNs, a Ha BUXOoAi
apyroro enemeHta BUKIIOYHE ABO 7 - curHan noriYHOI OAMHUUI, SKWA BigKpuBae ApYrum
€neKTPOHHUI Kntod 11. BHayYeHHs1 Hanpyru, NPonopLinHOi CTPYMY, sike HaaXOAMTb Ha BXif NepLloro
MacLTabyro4oro nigcuntoBada 8, Ha Ui AiNsSHUI MHOXUTLCA Ha koedilieHT, Lo A03BONSE OTpMMaTH
NiHINHY 3anexXHiCTb MK BXiOHUM i BUXIOHUM curHanamu gatuvka cTtpymy 1 Ha BuOpaHii ginsHui
HeniHIMHOI XapakTepuCTUKN nepeTBopeHHs. [lani HoBe 3Ha4YeHHs curHany vyepes ApYyruni enekTpoHHUM
kntoY 11 HagxoauTb Ha Bxoam nepuioro 13, gpyroro 14 i TpeTboro 15 komnapaTopis.

Akwo Hanpyra 3 BuMxody Aatyuka cTtpymy 1 npuiimae we Oinble 3HadeHHs, To nepwui 10 i
apyrmi 11 enekTpOHHI KIoMdi 3aKpMBaloTbCH, a TPEeTin enekTpoHHUI Koy 12 BigkpueaeTbced. lNpu
LbOMY 3HAYEHHS CUrHany MHOXMTbCS Ha iHWWW KoedilieHT, B pe3ynbTaTi Yoro Ha TpeTin AinsHui
KpPMBOT HamarHiyyBaHHs BXigHWUN | BUXIOHWUI CUTHANW gatyuka cTpymy 1 MatoTb MiHIMHY 3anexHICTb.
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B noganblwomy nig BENMYMHOK Hanpyru, WO BiAnNOBiAae CTPYMY Ha BMXOAi AaTtuuka CTpymy 1,
Oyaemo po3ymiTu curHan, sikuin OTPUMYETLCS Ha BUXOAI €NEKTPOHHUX kntodiB 10-12.

AkWwo BUMMKa4Y BBeAEeHWUA B pobOTYy, TO Ha BUXOAi Aatymka cTpymMy 1 3'9BRSiETbCA Hanpyra,
npornopuivHa CTpymy, WO NpoTikae B BUMMKaYi, Ska Yepes nepeTBoproBaYy Hanpyru 3amMiHHOro CTpymy B
Hanpyry nocCTikMHOro cTpymy 2 nogaetbca Ha Bxoaum nepworo 13, gpyroro 14 i Tpetboro 15
KoMMapaTopiB, SiKi MaloTb pi3Hi noporu cnpautoBaHHs. CurHanu, siki 3'aBnsilOTbCA Ha BMXOAAx NepLloro
13, gpyroro 14 i TpeTboro 15 komnapartopiB, HagXOAATb Ha BXOAM NEepLloro (pyHKUiOHaNbHOro
nepeTBoptoBava 16, Ha BMXOAi AKOro 3'aBNAeTbCs LMMPPOBUA KOA, LLO BignoBigae BENUYMHI CTpyMmy,
AKUA NpoTikae B BMMUKadi. Lincpposun koa 3 Buxogy nepLioro gyHKLioHanLHoOro nepetsoptoBaya 16
HaOX0aMTb Ha MepLuy BXigHY LKPOBY LLMHY NepLuoro LmMdpoBoro komnapaTtopa 21, Ha gpyry BXigHy
LMPOBY LUNHY SKOr0 HAOXOAUTb KOA 3 BUXOAY TPETLOro fivnnbHUKa imnynscis 20.

B 3anexHoCTi Bid 3Ha4YeHHs CTpymMy UMPOBUA KOO Ha BMXOAi nepluioro dyHKLiOHaNbLHOro
nepeTBoptoBava 16 3MiHIOE CBOE 3HAYEHHS.

Akwo umMdpoBuii Kog Ha nNepLLoMy BXOAi nepLioro umndpoBoro komnaparopa 21 6inbwiunn, HiX Ha
Apyromy, TO Ha nepliomMy BUXOAi 3'ABMSETbCA CUrHan NOrivYHOl ogMHULI, SKUN HaaXOoAUTb Ha Opyrumn
BXig neplioro enemeHTa | 18, Ha TpeTin BXig SIKOro HagXoOuTb CUrHam NOriYHOT OAMHWULI 3 BUXOAY
JaTtymka noyaTtky kKomytauii 25 4yepea enemeHT HI 22. lpu ubomy nepwwunn enemeHTt | 18
BiAKPMBAETLCA | O03BONSAE NPOXOMXKEHHSA iMMynbCiB, Bif MNepLlioro reHepartopa imnynecie 17, Ha
neplwunn BXig TPeTboro nivunbHuka imnynbciB 20, unMdpoBUIA KOO Ha BUxoAi SIKOro 36inblUIyeTbCA.
LndpoBuin kog Ha Buxodi TpeTbOro fnivnnbHUKa imnynbciB 20 36inblyeTbesl, 4OKM UMAPOBI Koan Ha
nepLin i gpyrin BXiAHMX LUMEPOBMX LUMHAX NepLloro UMdpoBoro komnapatopa 21 He 3piBHAOTLCS.
Mpu ubomy Ha 060X BMXOAaX NepLIOro LMdpoBoro komnapaTtopa 21 3'9BnATLCA CUrHANM NOrivYHoro
Hyns, i nepwun enemeHT | 18 3akpuBaeTbes.

Akwo umdpoBuii Kog Ha NepLIoMy BXOAi NEepLUoro LMdpoBOoro koMmnaparopa 21 MeHWUI, HiX Ha
OpYromy, TO Ha OpYromy BUXOfi 3'ABMSETLCA CUrHaM MOriYHOI OAMHULI, SKUA HAOXOAWUTb Ha OPYrun
BXig gpyroro enemeHTa | 19, Ha TpeTin BXig SKOro HagXoAWTb CUrHamM FNOriYHOT OAMHULI 3 BMXO4Y
AaTymka noyaTky komyTauil 25 yepes enemeHT HI 22. MNMpu ubomy apyrmuii enemeHT | 19 BigkpnBaeTbCa
i 4O3BONSAE NPOXOMKEHHS IMMYNbCIB Bi4 NEPLIOro reHepaTopa iMnynbeiB 17 Ha Apyruin BXig TPETbOro
niynnebHuka imnynecie 20, ungpoBMN Kog Ha BUXOAI AKOro 3aMeHLwWwyeTbes. Lindposun kog Ha Buxoai
TPEeTbOro nivunbHUKa iMNynbciB 20 3MEeHLWYeTbCA A0TWU, MOKM LMPOBI KOOWM Ha nepulin i Apyrin
BXiAHMX LMpoBUX WMHAX neplloro umdposoro komnapaTtopa 21 He 3piBHAOTLCA. [pn LbOMY Ha
060x BUXogax nepLuoro ungposoro komnapaTtopa 21 3'9BNATLCSA CUTHANM NOrYHOro HynNs, i Apyrumn
enemeHT | 19 3akpmBaeTbCS.

Takum YMHOM, B TPETBOMY MiYMIBbHUKY iMNYNbCiB 20 3AINCHI0ETLCA 3anam'aToBYyBaHHS LMAPOBOro
Kody, KU BiANOBIAaE BENMUYUNHI CTPYMY, LLIO MPOTIKae B BUMUKaMI.

Y BUNagKy, Konu BUMMKaY BigKIHOYaE KOMo, B IKOMY BiH 3HaX0AUTbCS, HA BUXOAi AaTyMKka novaTky
KOMyTauii 25 3'ABNsI€TbCS CUrHan norivyHoi oanHuLI, ki Yepes enemeHT HI 22 HagxoauTb Ha TpeTi
Bxoau nepworo 18 i gpyroro 19 enemeHTiB |, TUM CaMnM BCTAHOBIIIOKOYN Ha X BUXOAaxX CUrHamu
noriyHoro Hyns. TakoX curHan noriyHol oguHUUI Yepe3 neplunn AudepeHUiloroyunii enemenT 23 y
BUrNSA4i KOPOTKOro iMAynNbCy HaAXoAuMTb Ha BXi 4YeTBepToro niyunbHUKa iMMynecie 24, wWo
NPU3BOAMTbL A0 3MEHLLEHHS 3anMcaHoro MexaHiyHoro pecypcy KomyTauiiHoro anapata Ha OAVHULLI.
CwurHan noriyHoi oAMHULi 3 BUXOAY AaTyumKka noyaTKy KomyTauil 25 HaaxoauTb Ha TPeTin BXig TpeTboro
enemeHTa | 26 i BigkpuBae noro (3 BMXoZy APYroro LM@poBOro komnaparopa 35 curHamn noriyHoi
OOVHWUI HaaxoOWTb Ha Opyrvh BXig TpeTboro enemeHta | 26). MNpu ubomy 3 Buxody nepLIOro
reHepartopa iMnynscis 17 iMnynbcyv NoYMHalTb HagxoouTu Ha Bxoawu nepworo 31 i gpyroro 27
NiYNNBHUKIB  IMNYILCIB, 3MEHLLYIOYM 3anuKoBuMi pecypc BuMuKaya. KinbkicTb iMnynecis, Lo
HaaXxo4sTb B OPYIU MiYMNBHUK iMAYNbCIB 27, MOKa3ye, ik BUTpavaeTbCs pobounin pecypc BUMmnkada B
3areXHoCTi Bif, 3HaYeHHs1 KOMYTOBaHOro CTpymy. IMNynbcu 3 BUXo4y NepLUOro reHeparopa iMnynscis
17 HapxogaTb OOTW, MOKM UMGPOBI KOAM Ha nepLuin i Apyrin BXiQHUX UMPOBUX LWIMHAX ApYyroro
umdposoro komnapartopa 35 He 3piBHATbLCA. B LelW MOMEHT curHan noriyHoro Hyns 3 BUXOAY
Apyroro uucpoBoro komnapatopa 35 HaaxoaAuTb Ha BXid TPeTboro enemeHTa | 26 Ta 3akpusae Moro,
a TakoX Ha BXig dopmyBaya iMnynbCiB 29, AKMA KOPOTKUM iMAYyNbCOM Yepe3 nepiunn enemeHt ABO
30 obHynsE NnepLwni NiYMnbHKK iMNynbciB 31 Ta roTye NPUCTpiA 4O HOBOTO LMKy poboTu.

AKWO BUCOKOBOMbTHUA BUMMUKaY BKMNIOYAETHCH, @ B EMNEKTPUYHIN Mepexi NPUCYTHE KOPOTKe
3aMMKaHHs1, TO MPX BBIMKHEHHI BUMMKA4Ya Ha BUXOAiI AaTymka novaTtky KomyTauii 25 BCTaHOBMIOETLCS
CUrHan noriYHOro Hyns, KU npoxoguTb Yepe3d enemeHT HI 22 i nepegHiM (hpoHTOM 3anyckae
ofHoBIOpaTop 32, SIKUM B CBOK Yepry BUXIAHMM CUrHAnoMm JOMYHOI OAWMHWLI, WO MOAAaETbCs Ha
umdposur komyTtaTop 34, nigkniodae BuxigHy LMGPOBY LUKMHY NepLloro nidnnbHuka imnynscis 31 go
apyroro undpoBoro komnapartopa 35 yepes Apyrum pyHkuioHanbHU nepeTBoptoBay 33, B SKOMY
3HaYeHHs CTpyMy, WO BCTAHOBMIOETbCSA Ha BUXOAI MepLoro nidnnbHUKa imnynecie 31 nicns
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BUMKHEHHSI BUCOKOBOSBbTHOIO BUMMUKA4Ya CUCTEMOKD PENENHOr0 3axuCTy, MHOXUTBCHA Ha KoeqilieHT,
AKMM BPaxOBYETbCS [0OATKOBE CnNpauloBaHHS pecypcy BuMMKAya, WO BUTPayaeTbCA 3rigHO 3
PECYPCHUMW XapaKTEPUCTMKAaMW Ha BBIMKHEHHSA. Takmm YMHOM, B MPUCTPOI B TakoMmy LMKNiI poboTu
BPaxOBYETbCS CMpauloBaHHA pobo4Yoro pecypcy BMMMKa4ya MO PECYPCHUX XapaKTepucTukax Ha
BMUWKaHHS | BUMUKaHHS NPW BBIMKHEHHI OCTAaHHBOrO Ha KOPOTKE 3aMWKaHHA B €MNEeKTPUYHIA Mepexi.

KoHTponb yacy BBIMKHEHHSI BUCOKOBOSbTHOIO BUMMKaYa 34INCHIOETLCA TakMM YMHOM. HAK TifbKu
NMOYMHAETLCA Mpouec BBIMKHEHHA BUMMKava, Ha ApYyroMy BUXOAi AaTyuka noyaTky pyxy 36
3'ABNSAETbCA curHan, skunm vepes TpeTin enemeHT ABO 40 Ta gpyruin gudepeHuiloryunin eneMeHT 43
BCTaHoBME Tpurep 45 B oavHMYHMA cTaH. OgHo4YacHO MOCNIAOBHICTbL IMNYMbCIB 3 OpYroro
reHepartopa iMnynsciB 46 yepes yeTBepTun enemeHT | 47 HagxoauTb B N'ATUMA NIYUNBHUK iIMAYNbCIB
49. HapxomxkeHHs iMnynbCiB 3 Apyroro reHepaTtopa iMnynsciB 46 B n'atui niymnbHUK iMnynecie 49
NPUMUHAETLCA B MOMEHT MoYyaTKy MPOTIKaHHA CTPYMYy 4epe3 BUCOKOBOMbTHWUWA BMMMKAY, BHACMIOOK
Yyoro Ha BuXoAi gartdmka cTpymy 1 3'SBRSETbCA CUrHan, sSKMM 4vepe3 BOCbMUIK Komnapatop 38
dikCyeTbCA Y BUNAAI CUrHany norivHoi OAMHULI | Yepes BiAKPUTUIN BOCbMUA enemeHT | 42 (Ha noro
APYyroMy BXofi MPUCYTHIN curHan noriyHoi OAMHULI 3 BUXOAY AaTymka nodatky pyxy 36) Ta apyrun
enemeHT ABO 44 obHynsie Tpurep 45. Takox curHan noriyHoi oauMHuLI 3 BUXoA4y BOCbMOro efneMeHTa
| 42 yepes3 gpyrmi enemeHT ABO 44 HagxoouTb Ha BXig Groka 3aTpUMKM curHany 48, sakuin yepes
AeSKUN Yyac oBHyNsie N'aTUI NiYuNbHUK iMnynbciB 49. OgHo4YacHO curHam noriYHoi oguHULI 3 BUXoay
BOCbMOro enemeHTa | 42 BigkpuBae n'atuin enemeHT | 52 Ta HagxoauTb Ha Apyruin BXxig Groka
3ajaHHA 4acy BBIMKHEHHS-BUMKHEHHS 50, Ha BuMXogdi SKOro 3'ABNsSeTbCsA UUMPOBUA Kog, LUO
Bi4NOBIJAE MaKCMManbHOMY Yacy BBIMKHEHHSI BUMUKaya. Mpu LuboMy TpeTii undpoBuin komnapaTop
51 npoBOAUTb MOPIBHAHHA KOAIB, WO HAaAXoAATb 3 N'ATOro NiynnbHWKa iMnyneciB 49 i 6noka 3agaHHsA
Yyacy BBIMKHEHHA-BUMKHEHHS 50. AKLIO Yac BBIMKHEHHS MEHLUWA, HiXXK MakCUManbHWUNA, TO Ha BUXOAI
TPeTboro uMdpoBoro komnaparopa 51 3'IBNA€TbCA CUrHan foriYHOro Hyns, KM He NPU3BOAUTbL A0
crnpautoBaHHA nepLlioro iHavkatopa 54, wo cBig4YMTb NpO MNpaBwuilbHYy POBOTY BMCOKOBOMNBTHOrO
BMMMKaYa. AKLWO X Yac BBIMKHEHHSA BUMMKa4ya NepeBuLLlyE MakCUMarnbHUKW, TO Ha BUXOAi TPETbOro
umMdppoBoro komnapatopa 51 3'9BNAETbCSA CurHam noriYHOl oavHuui, nepwui  iHaukatop 54
cnpauboBYE, a Lie CBig4MTb NPO HEKOPEKTHY poBOTY BUCOKOBOSIbTHOIO BMMMKaYa.

KoHTponb 4Yacy BUMKHEHHSI BUCOKOBOMBbTHOIMO BUMMWKaya 3AINCHIOETLCS aHanoriyHUM YmMHOM. FK
TINbKM MOYMHAETLCA MPOLEC BUMMKAHHS BUMMKaya, Ha nepLlioMy BUXodi AaTymka noyaTky pyxy 36
3'ABNAETbCA cuUrHan, aku Yepes TpeTii enemeHTa ABO 40 Ta apyrun audepeHditotounin enemeHT 43
BCTaHOBME Tpurep 45 B oavHMYyHMA cTaH. OgHOYacHO MOCNILOBHICTbL IMNYMbCIB 3  OpYroro
reHepartopa iMnynbciB 46 yepes yeTBepTun enemeHT | 47 HagxoauTb B N'ATUMA NIYUNBHUK iMOYNbCIB
49. Lle TpBae OoTu, NOKM Ha BMXOAi AaTymka Hanpyru 37 He 3'ABUTbCH CUrHarm, KM Yepes CboMui
komnapatop 39, BigkpuTun cbomuii enemeHT | 41 (Ha horo Apyromy BXOAi MPUCYTHIA cUrHamn noriyHol
odVHWLI 3 BUXOAOY daTyuka nodvatky pyxy 36) Ta apyruin enemeHT ABO 44 nepesoautb Tpurep 45 y
HYNbOBWUWA CTaH. TaKoX CUrHan NoriyHoi OoAuMHULi 3 BUXOAY CbOoMOro enemeHta | 41 yepes apyrum
enemeHT ABO 44 HagxogouTb Ha BXig 6noka 3aTpuMkn curHany 48, akun Yyepes aeskui Yac obHynsie
nN'aTui NiYMnbHUK iMnynesciB 49. OgHoYacHO curHan noriYHol OAUHULI 3 BUXOQY CbOMOro enemeHTa |
41 BigkpvBae wocTui enemeHT | 53 Ta HagxoauTb Ha nNepLwnii BXig 6noka 3agaHHsa Yacy BBIMKHEHHS -
BUMKHEHHS 50, Ha BMXOAi SKOro 3'ABRSETbCA UMAPOBUA KO, LO BiAMNOBIAAaE MakCUManbHOMY Yacy
BUMKHEHHS1 BUMMKaya. [Npu uboMy TpeTin umdpoBuin komnapaTop 51 NpoBoAUTb MOPIBHAHHS KOAB,
IO HAgXoasaTb 3 N'ATOro niyunbHUKa iMnynbeciB 49 i 6noka 3agaHHS Yacy BBIMKHEHHS-BUMKHEHHS 50.
AKWOo Yac BUMKHEHHSA MEHLLWI, HiXK MakCUMarnbHWUA, TO Ha BUXOAI TPETbOro LMgpoBoro Komnaparopa
51 3'aBNAeTbCA CUrHan foriYyHoOro Hyns, 9K He NPU3BOAUTL OO0 CnpauloBaHHA OPYroro iHaukaTtopa
55, wo cBiguUMTL Npo npaBuibHY POBOTY BMCOKOBOJSIBTHONO BUMMKA4a. HAKWO X Yac BUMKHEHHS
BUMMKaYa MepeBULLYE MaKCUManbHUA, TO Ha BUXOAi TPETbOro uudpoBoro komnapaTtopa 51
3'ABNAETbCSA CUrHaM mOriYHOI OAMHMUi, OpyrMi iHoukatop 55 cnpauboBye, a Ue CBiguuTb Npo
HEKOPEKTHY pOBOTY BMCOKOBOSIbTHOIO BUMMKAYa.

TpuBanictb poboTM oaHoBiOpaTopa 32 nigibpaHa TakMm 4MHOM, WOO 3abesneuntn nicns
BiJKMIOYEHHS BUMMKayYa HaOXOMKEHHS1 HaMbINbLIOi MOXNMBOI KiNbKOCTI iMNyNbCiB B NepLuuni
niynneHUK iMnynecis 31.

Kinbkicte pospsagis nepworo 31, gpyroro 27 Ta TpeTboro 20 MiYMNbHUKIB iMMYNbCiB, a TakoX
KiNbKiCTb KOMNapaTopiB, WO IKCYIOTb 3HAYEHHSI KOMYTOBAHOIO CTPyMy, BUBMPAETLCA B 3aNEXHOCTI
BiJ Oianas3oHy BUMIPIOBAHOrO CTPyMy i Big HEOOXiOHOrO CTyneHst TOYHOCTI BU3HAYEHHS BUTPadYeHoro
BUMUKaYeM pecypcy.

KinbkicTb po3psigiB 4eTBEpTOro mivnsbHUKA iMMynbciB 24 BUOMPAETbCs B 3aneXHOCTi Big
3Ha4YeHHA MexaHi4YHOro pecypcy BuMuKaya.

[na KopekTHoI poOOTM MPUCTPOK MOCTIMHY 4Yacy neploro AvdepeHuitordoro enemeHTta 23
HeobXiaHO BMOpaTN MEHLLOK Nepiofy YepryBaHHsi iMnynbCiB NepLIoro reHepaTopa imnynescis 17.
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Mepwwun 16 i gpyrmn 33 dyHKUiOHaNbHI NepeTBOplOBaYi MOXHa peanidyBaTu Ha MiKpOCXeMi
MOCTIMHOIO 3anam'aTOBYHOHOro MPUCTPOID, B SKiM 3anucaHi BiANOBIAHI KOAM, NMPUYOMY B MepLUIOMY
dyHKUiOHanbHOMY nepeTBoptoBaYi 16 3anucaHi Koau, KOXeH i3 sikux BignoBigae NneBHOMY KoediLieHTy
crpautoBaHHS pobo4oro pecypcy BuMMMKaya B 3anexHOCTi Big Oydb-SIKOro i3 MOXMIMBKMX 3Ha4eHb
CTpyMy, a B OpyroMmy dyHKUiOHansHOMy nepeTBoptoBadi 33 3anucaHi koaw, siki BigobpaxarTb
crpauoBaHHSA pecypcy BMMMKaya Npu NOro BKITHOYEHHI HA KOPOTKE 3aMUKaHHS B MEPEX.

®OPMYIA KOPUCHOI MOJEN!I

MpucTpin ona KOHTPOM pecypcy KOMyTauiiHUX anapaTiB, WO MIiCTUTb AaTyuKk CTpyMmy, LWICTb
KOMMapaTtopiB, BXOAW MNepLUOro, APYroro i TpeTbOro kKomnapaTopiB NigKM4YeHi OAuMH A0 O4HOro,
nepLunn BXig NepLloro fivynnbHUKa iMNynbCiB 3'€egHaHUM 3 BUXOOOM TPeTboro enemeHTta |, nepuui
BXiZl AKOro NiAKMYEeHNA 0O BUXOAY NepLUOro reHepaTtopa iMnynbCiB, a Apyruin Bxig i Bxig dopmysada
curHany 3'egHaHi Mix coboto, Buxig 6rnoka ycTaHOBKM HyMs NiAKNIOYEHWIA OO NepLloro BXxody nepLioro
enemeHTa ABO, apyrui BXig sikoro 3'eaHaHun 3 BUXo4om cbopMyBada curHany, a Buxig nigknioveHun
0O Opyroro Bxody nepLloro nidunnbHUKa iMNynbciB, BMXOAW nNepLlioro, Apyroro i TPeTboro
KomnapaTopiB 3'e4HaHi BignoBigHO 3 NepLimM, OpYrM i TPeTiM BXxogamMu NepLuioro pyHKUioHanbHoro
nepeTBoptoBaya, BuxigHa UMdpoBa LWIMHA SKOro MigkmvyeHa OO0 nepLloi BXigHOT LMpoBOi LUNHK
nepLioro LMcpoBOro KoMnapaTopa, nepLwunin i Apyruin BUXOAM SIKOro 3'egHaHi BignoBiAHO 3 OpYyrMu
BXO4amM MepLUoro i apyroro enemMeHTiB |, BMXig Neplloro reHepartopa iMnynbCiB NiAKMOYEHNA OO
nepLuMx BXOAIB NEPLUOro i APYroro enemeHTiB |, BUXoau skux 3'€4HaHi BignoBigHO 3 NepwnMm i Apyrum
BXO4aMu TPETbOro niYMnbHUKA iMMynbCiB, BUXigHa umudpoBa LIMHA SKOrO nigknoyveHa A0 Apyrol
BXigHOT UM(PPOBOI LWKNHM Nepworo uudpoBoro komnapatopa Ta 3'egHaHa 3 MEpLUOD BXiAHOM
LMPOBOKD LLIMHOK APYroro uncpoBoro Komnaparopa, Buxig siKoro nigkryeHui 0o Apyroro Bxogy
TpeTboro enemeHTa |, BuMXig gaTyMka noyaTky komyTauii 3'egHaHWMA 3 TpPeTiM BXOAOM TPEeTbOro
enemeHTa | Ta 3 BXo4OoM enemeHTa HI, BMXig SKOro nigakntioYeHnin o TpeTix BXOAIB NepLUIOro i Apyroro
enemeHTiB |, BUXig TpeTboro enemeHTta | 3'egHaHuMii 3 BXO4OM LPYroro nivvnbHUKa iMNynbCis, apyra
BXigHa umdpoBa WMHaA ApYyroro LMdpoBOro KoMmnapartopa nigknyeHa 4o BMXigHOI LMAPOBOI LUNHK
LuMdpoBOro komyTtaTtopa, neplia BXxigHa uMdpoBa LUMHA SKOro 3'eQHaHa 3 BUXIAHOK LMGPOBOIO
LWMHOK Apyroro dyHKUioHanNsHOro nepeTeBoptoBaya, a Apyra BxigHa uudpoBa LMHA Ta BXigHa
umdpoBa WuHa apyroro (pyHKLiOHanbHOro nepeTsoptoBaya nigkniodeHi 4o BUXigHOT LMdpoBOi LUNHK
nepLloro NiYnnbHWKa iMNYnbCiB, BUXi4 AaTyMKa novaTKy KOMyTauii Yepes3 nepumnin amdepeHLitonymn
enemMeHT 3'egHaHui 3 BXO4OM YeTBEPTOro nivurbHUKa iMnynecie, BUxig enementa HI nigknioveHnn oo
BXO4Yy OAHOBIOpaTopa, BMXig AKOro 3'€gHaHUN 3 KEPYHUMM BXOOOM LMAPOBOro KoMyTaTtopa, BuUXia
LLIOCTOr0 KoMMapartopa MigKMIoYEeHUn OO0 Kepyruvoro BXody TPeTboro €neKkTPOHHOro Krwo4a, BXoawm
YeTBEpPTOro, N'ATOro i LWOCTOro KoMnapaTopiB 3'€4HaHi 3 aHanoroBMM BXOAOM MEPLLOro efleKTPOHHOro
Knto4a, BUXig AKOro, a TakoX BMXOAWN OPYroro i TPeTbOro erleKTPOHHMX KIoYiB NiAKMIoYeHi 4o BXxody
nepLloro Komnapartopa, BXid 4YeTBepToro Komnapartopa 3'eQHaHWi 3i Bxogamu nepLioro i gpyroro
MacLTabyroumx NigcumoBadie, BUXOAM SKMX MiOKMOYEHI O aHanoroBMX BXOAIB OPYroro i TpeTboro
€MNeKTPOHHMX KIoYiB, BMXOAW M'ATOrO i LWIOCTOro KomnapartopiB 3'efHaHi BignoBigHO 3 Apyrumu
Bxogamu nepuoro i gpyroro enemeHTis BUKITIOYHE ABO, nepli Bxoam skux nigkntioveHi BignosigHo
00 BUXOAIB YETBEPTOro i N'ATOro kKoMnapaTopis, a BUXOAW 3'€AHaHI 3 KepYUYMMU BXOAAMU NEPLLOrO i
OpYroro enekTPoOHHUX KIlo4iB  BiANOBIOHO, SKWA BigpIi3HAETbLCA TUM, WO B HbOMO BBEAEHI
nepeTBOPIOBaY HaMpPyrn 3MiHHOIO CTPYMY B Hanpyry nOCTiINHOrO CTPYMY, AaTUYMK MOYaTKy pyxy, AaT4nk
Hanpyrn, CbOMUIM i BOCbMUI KOMMapaTtopw, Apyrun i TpeTin enemeHtn ABO; uyetBepTui, n'atum,
LIOCTUA, CbOMWUW i BOCbMWA erneMeHTn |, apyruid gudepeHuiloYMin enemeHT, Tpurep, Opyrun
reHepartop iMnynbCiB, OMOK 3aTPUMKM curHamny, N'aTui NiYMAbHWK iMNynbCiB, OMOK 3agaHHs 4acy
BBIMKHEHHSA-BUMKHEHHS, TPeTin UMpOoBUA KoMnapaTop, Neplinn i ApYrun iHauKaTopu, npuyomy
nepLUnn i Apyrui BUXOAM AaTyMKa nodaTKy pyxy NiAKMAYeHi BiANOBIAHO OO NepLUoro i Apyroro BXoAdis
TpeTboro enemeHta ABO, Buxig skoro 3'egHaHUM 3i BXOOOM ApPYroro AudepeHLLiloivoro eneMeHTa,
BUXiZ SKOro NiAKMYEHWA OO0 NepLuoro Bxody Tpurepa, BUXig SKOro 3'eqHaHui 3 neplinm BXOAOM
YeTBEpPTOro enemeHTa |, Apyrun BXxia SKOro NigKNIOYEHU 40 BUXOAY OPYroro reHepartopa iMnynbCis, a
BUXia4 3'eQHaHWA 3 Mepmnm BXOOOM M'ATOro NiYMnbHUKa iMMYNbCiB, BUXigHa UMdpoBa LUMHA SKOrO
nigkrodeHa 40 nepLuoi BXigHOT LMpOBOI WNHN TPeTboro uudpoBoro koMnapaTopa, Apyra BXigHa
uucppoBa LWMHaA AKOro 3'‘€dAHaHa 3 BUXIQHOK LMEPOBOI LUMHOK Grioka 3agaHHs 4vacy BBIMKHEHHS-
BUMKHEHHS!, @ BMXi4 MigKIOYEeHUN 0O NepLinx BXOAIB N'ATOrO i LWOCTOro efieMeHTiB |, BUxogm skmx
3'egHaHi BIiANOBIOHO 3 NepwwuMm i ApYrMMm iHOuKaTopamu, BUXOAW CbOMOFO i BOCbMOrO efieMeHTiB |
NigKNoYeHi 4o ApyrMx BXOAIB LUOCTOro i N'ATOoro enemeHTiB | BignoBigHO, BMXiA4 AaTyvka Hanpyru
3'eQHaHMI 3 BXOOOM CbOMOro Kommnapartopa, BuXig SKOro nigknioYeHun 0o OPpYroro BXody CbOMOro
enemMeHTa |, Buxig gkoro 3'egHaHui 3 gpyruMm BxogoM apyroro enemeHta ABO, nepwwun Bxig sikoro
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nigkrodeHni oo suxody neporo enemeHta ABO, a Buxig 3'egHaHuin 3 opyrum BXogoM Tpurepa Ta 3
BX0OOM 6rioka 3aTpUMKM curHany, BuXig SKOro NiakmoyYeHun 0o ApYroro Bxody N'ATOoro nidvnbHuKa
iMNynbCiB, BMXig AaTynKka CTpymy 3'eQHaHU 3 BXO4AaMM BOCbMOrO Komnapartopa Ta nepeTBopioBaya
Hanpyrn 3MiHHOrO CTPyMy B Hanpyry MOCTIMHOrO CTPyMy, BMXig SKOro MigKMOYMeHun [0 BXxoay
YeTBEPTOro KomnapaTopa, BUXOAN CbOMOrO i BOCbMOro enemeHTiB | 3'egHaHi BignoBigHO 3 NepLumMm i
Apyrmm Bxogamu Onoka 3adaHHsi dacy BBIMKHEHHS-BUMKHEHHS!, BMXif, BOCbMOro Komnapatopa
NigKNIOYEHNA OO OpYroro BXo4y BOCBMOro efieMeHTta |, BuXig sikoro 3'egHaHuin 3 TpeTiM BXOLOM
apyroro enemeHta ABO, nepLunii i gpyrni BUXoAau gaTyMka noyaTKy pyxy NigkmoyeHi BignosigHO Oo
nepLunx BXO4iB CbOMOro i BOCbMOro enemMeHTiB | BignosigHo.
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