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KopucHa Mopenb Hanexutb OO0 obnacTi enekTpoTexHikm i mMoxe OyTu BUKOpUCTaHa Ans
BUMIipIOBaHHS KOMYTALLIMHOrO pecypcy NOBITPAHMUX BUCOKOBOMNbTHUX BUMMKAYIB.

Bigomunii npucTpii Ans KOHTPOJSIO Pecypcy MOBITPSIHUX BUCOKOBOSIbTHUX BUMUKadiB ([laTeHT
YkpaiHn Ne 16584, M. kn. G 07 C 3/10, 6ion. Ne 8, 2006), Wwo MIiCTUTb NepLuniA, OpYrin i TpeTin
AaTynkn CTpyMy, BUXOAM SKMX MNiAKMNIOYEHi BignoBigHO [0 BXOAIB MepLUOro, APYroro i TpeTboro
KOMMnapaTopiB, a TakoX [0 aHanoroBux BXOAiB MEepLUOro, APYroro i TPeTbOro enekTPOHHUX KITHouiB,
BMXOOWN SIKMX 3'eQHaHi Mk cobOlo, a TakoX 3i BXOA4aMu YeTBEpTOro i N'ssiToro komnapartopis, Apyrun
BXiZ NepLUoro nivymMnbHUKa iMMNynbCiB NiAKMOYEHNA 00 BMXoAy nepluoro enemeHta AbO, nepwwui Bxig
Akoro 3'egHaHuMn 3 BMXOAOM Ornoka yCTaHOBKM Hyns, a APYruid BXig NiOKMNOYEeHWW [0 BUXOAY
dopmyBaya iMnynbciB, BUXi4 AaTynka KOoMyTauii 3'egHaHUiA 3 BXOOOM AMbepeHLiloloyoro enemMeHTa
Ta 3 nepwmnMm BXOAOM ApYyroro enemeHTa |, Buxig Skoro nigknoyeHnMn oo Bxody dopmMysada iMnynbcis
Ta 0O Opyroro Bxody nepLlioro enemeHta |, nepwwui Bxig skoro 3'egHaHWin 3 BUXOO4OM NEPLLOro
reHepartopa iMnynbCiB, a BMXig NiAKMOYEHUA 0O NepLIoro BXOAY NepLUoro nivvfbHUKa iMnynbciB Ta
00 NepLUMx BXOAIB TPETbOro, YeTBEpPTOro i N'aToro enemeHTiB |, BUXia4 Aatynka TUCKY 3'€gHaHUnN 3i
BXOZ4aMM LLOCTOro i CbOMOro kKomnaparopis, ApYrnin BXig Apyroro enemeHTa | nigknoyveHnin 4o Buxoay
LMdpoBOro KomMnapaTopa, BUXOAM NepLUOro, ApYroro i TpeTbOro KomnapaTtopiB 3'€4HaHi BignoBigHoO 3
nepwnmMm BXOO4aMW LIOCTOro, CbOMOrO i BOCbMOro enemeHTiB |, gpyri BXogu sSKMX NigKmoYveHi
BiAMNOBIOHO 4O MEepLUOro, ApYroro i TPeTboro BUXOAiB NEPLUOro NiYnnbHMKa 3 AelndpaTopoM, a Takox
3'egHaHi 3 nepwuMm, OpyruMm i TpeTiM BxogaMu perictpa, YeTBepTUi, N'ATU i LLOCTUIA BXOOU SIKOTO
NigKNoYeHi  BignNoBigAHO A0 nMepworo, Apyroro i TpeTboro BMXOAIB OPYroro fivnnbHWKa 3
AewmndpaTtopoM, a TakoX A0 APYruX BXOAIB TPETbOro, YeTBEPTOro i M'ATOro enemMeHTiB |, BUXogm akmx
3'egHaHi BigNOBIAHO 3 BXOAaMU OPYroro, TPeTboro i YeTBEePTOro NiYUNbHUKIB iMMYnbCiB, BUXiO AaTynka
komyTauii Yepes enemeHT HI nigknoveHnn oo Apyroro BXxogy AEB'ATOro enemeHTa |, neplumin Bxig
AIKOro 3'e4HaHVi 3 BUXOAOM APYroro reHepatopa iMnynbecis, a BMXig NigknioyYeHun 4o NepLioro BXoay
nepLuoro nivnnbHUKa 3 gewmdpaTopom, ApYruin BXig SKoro 3'egHaHui 3 BUXOOOM AaTymKka komyTalii,
BUXiA ANdEepeHLilYoro efniemMeHTa NigkmoYeHnn Ao neplioro Bxody Apyroro enemeHta ABO,
Apyrmi Bxig sikoro 3'egHaHun 3 BUXoAoM dhopMyBava iMnynbCiB, a BUXig MNigKMOYEHMIA OO NepLloro
BXo4y ApYroro nivunbHuMKa 3 Aewundpatopom, ApYrviA BXid sIkoro 3'edHaHM 3 BuxogoM OGroka
YCTaQHOBKW HYMs, BUXOAM LLOCTOro, CbOMOro i BOCbMOrO enemeHTiB | nigknoyeHi BiANoOBIAHO A0
Kepytouumx BXOAiB MepLluoro, Apyroro i TPeTbOoro eneKkTpoOHHUX KMHoYiB, BUXOAM YeTBepToro, n'aToro,
LLIOCTOr0 i CbOMOro KomnapaTtopiB 3'eQHaHi BigNoBigHO 3 nepwuM, ApYruMm, TpeTiM i 4eTBepTUM
BXO4aMu MepLuoro yHKLioHaneHoro nepeTsopioBaya, BuXxigHa umdposa LWnHa SKOoro nigknioveHa ao
BXigHOT UMGPOBOI LWMHU pericTpa, BUXigHa LM@pPOBa LKWHA SKOro 3'€edHaHa 3 MepLlol BXiAHOH
L1poBOIO LLMHOK LM@POBOro KoMmnaparopa, Apyra BxigHa uudpoBa LUMHA AKOro nigkmnodeHa no
BMXiOHOI LUMAPOBOI WMHWN LUMEPOBOro KOMyTaTopa, nepwa BxigHa UM@poBa LWMHA SKOro 3'egHaHa 3
BUXIAHOK LMPOBOIO LWINHOK ApYyroro doyHKLioOHaNLHOro nepeTsopioBaYya, a Apyra BxigHa umdposa
LWMHa Ta BXigHa uMdpoBa WnHa gpyroro pyHKUiOHaNbHOro nepeTBoptoBaYa NigkmnoyeHi 40 BUXIQHOI
LUMdPOBOI WKMHM NEPLUOro NiYunbHUKa iMnNynbeiB, BUXig AudepeHLiioyoro enemMeHTa 3'egHaHui 3i
BXOAOM M'ATOrO NiYvnbHMKA iMNynbCiB, BUxig enemeHTa HI nigknioyeHmn go Bxogy ogHoBibpaTopa,
BUXi SIKOro 3'€QHaHN 3 KepyrdM BXOOOM LMchpOoBOro KoMmyTtaTopa.

"onoBHMM HeJONIKOM AaHOro NPUCTPOID € 0OMeEXeHi PyHKLiOHaMNbHI MOXITMBOCTI 3@ paxyHOK TOro,
o BiH He [O03BOMSE BUMIPIOBATW KOMYTALUINHUIA pecypC anapaTiB 3 BpaxyBaHHAM 4acy IXHbOro
BBIMKHEHHS Ta BUMKHEHHS.

3a npotoTun BUMBpaHO MPUCTPIN ANA KOHTPOS0 pPecypcy MOBITPAHMX BUCOKOBOSbTHUX BUMMKAYIB
(MaTeHT Ykpainn Ne 28535, M. kn. G 07 C 3/10, 6ton. Ne 20, 2007), WO MIiCTUTb YeTBEPTUI | N'ATUN
KoMMnapaTopu, BXOOU SKMX 3'€4HaHi Mibk cOO00, BUXOAM MEpLLIOro, ApYroro i TpeTboro AaT4mkiB CTpyMy
NigKNoYeHi BiANOBIOQHO [0 BXOAiB MepLUoro, ApYyroro i TpeTbOro KommnapaTopiB, a TakoX [0
aHanoroBmx BXOAiB NEpLIOro, APYroro i TPeTbOro erieKTPOHHUX KMHYiB, BUXOAU SKUX 3'€dHaHi MiX
coboto, Opyrvi BXig NepLloro mnivnsibHUKa iMNynbciB MNiOKMIOMEHWMI 0O BUXOZY MNEPLUOro ernemeHTa
ABO, nepwwuii BXig SIKOro 3'e€4HaHUN 3 BUXOAOM Onoka yCTaHOBKW Hyms, a APYruiA BXig NigKnoYeHni
00 BMxoay hopmyBaya iMnynbCiB, BUXIO AaTynka KomyTauil 3'eqHaHnin 3 BXOAOM AUEpPEHLLioYOoro
enemMeHTa (B nofanbLUOMY - NepLlioro AMdepeHLitonyoro enemMeHTa) Ta 3 nepLUiMM BXOAOM ApYroro
enemMeHTa |, BUXig Akoro nigknoyeHnin Ao Bxoay chopmMyBaya iMnynbCiB Ta 40 APYroro BXo4y nepLuoro
enemMmeHTa |, nepwwuin BXig AKkOoro 3'€eQHaHUM 3 BMXOAOM MEPLUOro reHepartopa iMnynbCiB, a Buxig
NiAKIIOYeHUA 00 NepLloro Bxody MepLloro nidunbHMKa iMMNynbciB Ta OO NepLuMx BXOAiB TPEeTboro,
YeTBEPTOro i N'ATOro enemeHTiB |, BUXig gatyuka TUCKY 3'edAHaHUA 3i BXOA4aMM LUOCTOro i CbOMOro
KoMMnapaTopiB, ApYrui BXig Apyroro enemeHTa | nigknioveHun o Buxoay umdpoBoro komnaparopa (B
noganblioMy - TMeploro uUugpoBOro komnapaTtopa), BUXOAM MNepLloro, APYroro i TpeTboro
KomnapaTopiB 3'€4HaHi BiANOBIAHO 3 MepLMMKU BXOA4AaMM LLOCTOrO, CbOMOrO i BOCbMOrO efieMeHTiB |,
apyri BXxogu SKMX nNigknodveHi BignoBigHO A0 MepLlioro, APYroro i TpPeTboro BMXOAIB MNepLloro
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niynnbHWKa 3 gewmncpaTtopoM, a Takox 3'€4HaHi 3 nepwum, Opyrum i TpeTiM BXogamu perictpa (B
noJanbLUOMy - NEpLUOro perictpa), YeTBepTUn, N'ATUM | LLOCTUMI BXOAW AKOro MNiAKMYeHi BigNoBigHO
00 MepLUoro, Apyroro i TpeTbOoro BUXOAIB APYroro nidnnbHUKa 3 gewmndpaTtopomM, a Takox 4o Apyrnx
BXOAiB TPETbOro, YeTBEPTOro i N'ATOro enemeHTiB |, BUXOoAnM AKMX 3'egHaHi BignoBigHO 3 BXOo4amwu
ApYyroro, TpeTbOro i YeTBEPTOro NiYMIbHUKIB iMMYNbCIB, BMXI4 AaTynka KomyTauii yepes enemeHT HI
NigKNIOYeHNn 0O ApYyroro Bxody AeB'aToro enemeHta |, nepwun BXxig SKOro 3'egHaHuin 3 BUXOOOM
ApYyroro reHepartopa iMnynbCiB, a BWXi4 NiAKNHOYEHUA OO MEepLIoro BXo4y NEepLloro nivunbHuKa 3
aewmnpaTtopom, Opyrvi BXxig SKOro 3'egHaHMK 3 BUXOAOM AaTymMka KomyTauil, BMXi4 nepLuoro
andbepeHuioyoro eneMeHTa nigknioYeHnn 4o nepluoro Bxoay aApyroro enementa ABO, opyrui Bxig
AKOro 3'egHaHuin 3 BUXOAOM hopMyBada iMMynbCiB, a BMXig NigKMIOYEHUA 40 NepLloro Bxoay Apyroro
niynneHuka 3 gewmdpatopom, OPYrun BXig SKOro 3'€egHaHUM 3 BUXOAOM Orioka YCTaHOBKM Hyns,
BMXOOU LLUOCTOrO, CbOMOrO i BOCbMOro enemeHTiB | nigknioveHi BigNoBiAHO OO0 Kepykouux BXOAiB
nepLUoro, APYroro i TPeTbOro eneKTPOHHMX KIYiB, BUXOAM YETBEPTOro, N'aToro, LWOCTOro i CbOMOro
KOoMMnapaTtopiB 3'eaHaHi BigNOBIAHO 3 nepwwvMm, Opyrum, TpeTiM i 4YeTBEepTMM BXOA4aMu MepLloro
dyHKUiOHanNbHOro nepeTBoploBava, BuxigHa umMdpoBa WnHa SKOro nigkrnoveHa Ao BXigHoi umdpoBoi
LUNHX nepLloro perictpa, BuxigHa uMdpoBa LUMHA SIKOro 3'egHaHa 3 NepLlol BXigHOK LWdPOBOHD
LUMHOIO NepLlloro uMdpoBOro komnapatopa, Apyra BXigHa umdpoBa LWMHA SKOro NigknoveHa [o
BUXiOHOT LUMPpOBOT WNHN LUMPOBOro KomyTaTopa, neplia BxigHa umdpoBa WKHaA SKOro 3'egHaHa 3
BUXiOHOO UMdPOBOIO LLIMHOK ApYyroro yHKUiOHaNbHOro NepeTBopoBaya, a gpyra BxigHa uudposa
LWMHa Ta BXigHa uudposa WnHa gpyroro yHKLioHanbHOro nepeTBoploBada MigknoyeHi o BUXigHoT
LUMPPOBOI WIMHK MEpLIoro NiYufbHUKA iMMYMbCiB, BUXiA4 MEepLIoro AndEpPEHLiYoro eneMeHTa
3'eQHaHMIA 3i BXOAOM M'SATOrO NiyunbHMKa iMnyneciB, Buxig enementa HI nigknioyeHnn po Bxoay
ogHoBibpaTopa (B moganbLOMy - neploro ogHosibpaTopa), BuXig SKOro 3'€4HaHVMA 3 Kepyluum
BXOAOM LMAPOBOro KOMyTaTopa, BuXig AeCATOro komnapatopa MigKmYeHun OO0 KepPYYoro BXoay
LLIOCTOrO €MNeKTPOHHOrO Kroya, BUXIiA NEepLUOro eNneKTPOHHOro Krya 3'eaHaHui 3 BXogamMu BOCbMOrO,
OEB'ATOro, AeCcATOro komnapaTopiB, NMEepLUoro i Apyroro mMaclitadbywoumx nigcunioBadiB, a Takox 3
aHanoroBMM BXOAOM YEeTBEPTOro efleKTPOHHOro Krkoya, BUXOAM MepLIoro i gpyroro macwtabyroumx
nigcunoBadiB NigKNOYEHi 4O aHaNoroBux BXo4iB N'ATOrO i LWOCTOr0 eNeKTPOHHUX KIHoYiB BignoBigHo,
BMXOOU [OEeB'ATOro i AecAToro komnapaTopiB 3'€dHaHi BiAMoOBIiAHO 3 ApYrMMKM BXOAamMu MNEPLUOro i
apyroro enemeHTiB BUKITKOYHE ABO, nepwi Bxoau sKuxX MigkNiOYeHi BignoBigHO A0 BUXOAiB
BOCbMOrO i 1EB'ATOr0 KOMNapaTopiB, a BUXoau 3'€HaHi 3 KepylouMMu BXogaMu YeTBepToro i M'aToro
€MNeKTPOHHUX KIYiB BIiAMOBIOHO, BUXOAW SKMX, @ TaKOX BUXiO LWOCTOMO €feKTPOHHOro Kri4a
NigKNoYeHi 4O BXo4y YeTBepToro komnaparopa.

"OnoBHMM HeJoNIKOM A4aHOro NPUCTPOIO € OBMEXEHI (PyHKLIOHaMNbHI MOXMMBOCTI 3@ paxyHOK TOro,
WO BiH He [O03BOMSE BMMIPIOBATM KOMyTaUiiHUA pecypc anapaTiB 3 BpaxyBaHHSAM 4acy iXHbOro
BBIMKHEHHS1 T BUMKHEHHS.

B ocHoBY KOpMCHOI Mogeni MocTaBreHo 3agadvy CTBOPEHHS MPUCTPOD AN KOHTPOISKO pecypcy
NOBITPAHMX BMCOKOBOJIbTHNX BUMMKAYiB, B IKOMY 3@ paxyHOK BBeJEHHS HOBMX BOKIB Ta 3B'A3KiB MiX
HUMU 3'ABMSETLCA MOXIMBICTb KOHTPOMIOBATW KOMYTaUiMHWUA pecypC BUMMUKaYiB 3 BpaxXyBaHHAM
TXHBOro 4acy BBIMKHEHHS Ta BUMKHEHHS, LIO PO3LUIMPIOE (PYHKLUIOHAMNbHI MOXMIMBOCTI Ta nNigsuLLye
TOYHICTb po6OTM NpPUCTpOIO.

lMocTtaBneHa 3agaya [ocAraeTbCca TUM, WO B NPUCTPIA ANS KOHTPOMK pecypcy MOBITPSHUX
BMCOKOBOJSIbTHUX BUMMUKaYiB, O MICTUTb MEpLUNin, OPYrUiA i TPETin OaTyMKu CTPpyMmy, YeTBEepTUn i
N'ATUA  KOMMNapaTopu, BXOAM SKuMX 3'egHaHi Mk cobor, BXOAM MNepLlloro, Apyroro i TPeTboro
KOoMnapaTtopiB NigKMoYeHi BiAMOBIAHO [0 aHanoroBuMx BXOAIB MNepLloro, ApYyroro i TPeTboro
€ITeKTPOHHMX KIIOYiB, BUXOAM AKX 3'€AHAHI MixX cO0Ot0, ApYrvMi BXig NepLUIoro fivvrnbHMKa iMnynbCiB
nigKrtoyYeHnin 0o Buxody nepioro enemeHTta AbO, nepwui BXig sIKOro 3'egHaHui 3 BUXogom Grioka
YCTAHOBKW HYnNs, a Apyruin BXiA MigKNioYeHUn A0 BUXOAY (opmyBaya iMnynbcis, BUXiA4 OaTyvka
KOMyTaUii 3'e4HaHU 3 BXOAOM NepLUoro AudepeHLLitoio4oro enemMeHTa 1a 3 nepLuvmMm BXogoM Apyroro
enemMeHTa |, BUXig Akoro nigknoyeHnin 4o Bxoay chopmyBaya iMnynbCiB Ta 40 APYroro BXoAy nepLuoro
enemeHTa |, nepwwuin BXig AKOoro 3'€eAHaHUM 3 BMXOAOM MEPLUOro reHepartopa iMnynbCiB, a Buxig
NigKIOYeHWA 00 NepLloro Bxody MepLloro nidvnbHMKa iMNynbcCiB Ta OO NepLUMX BXOAiB TPeTboro,
YyeTBEpPTOro i N'AToro enemeHTiB |, BUXiaQ Aatuuka TUCKY 3'eéQHAHWIA 3i BXOA4aMW LLOCTOrO i CbOMOro
KOoMMnapaTtopis, Apyruin BXxig Opyroro enemeHTta | nigknioyeHUn OO0 BUXOAY NEepLioro uUugpoBoro
KoMnapartopa, BUXOAM NepLuoro, ApPYyroro i TpeTboro KomnapaTopis 3'eQHaHi BiANOBIAHO 3 nNepLuvMmmn
BXO4aMM LIOCTOro, CbOMOrO i BOCbMOro efnemMeHTiB |, Apyri BXoau SIKMX MigknoYeHi BignosigHo 0o
nepLloro, Apyroro i TpeTbOoro BMXOAiIB NEepLIoro fivyuibHMKa 3 gelndpaTopoM, a TakoX 3'edHaHi 3
nepwum, Opyrum i TpeTiM BXodamu MepLlioro perictpa, 4YeTBepTuir, N'aTnin i LWOCTUA BXOAWN SIKOTrO
NigKnoveHi  BignoBigHO A0 nMepworo, Apyroro i TpeTboro BUXOAIB OpYyroro nivunbHUKa 3
aewmnpaTtopom, a TakoX 40 APYrMX BXOAIB TPETbOro, YeTBEPTOro i N'ATOro efieMeHTiB |, BUXoan SKnx
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3'egHaHi BigNoBigHO 3 BXog4amu ApYyroro, TPeTbOro i YeTBEPTOro NiYMnbHUKIB iMNynbCiB, BUXiA gaTymka
KomyTauii Yepes enemeHT HI nigknioyeHunn Jo Apyroro Bxody AeEB'ATOro enemeHTa |, nepwun Bxig
SKOro 3'egHaHM 3 BUXOLOM APYroro reHepatopa iMnynbcis, a BUXia NigKNOYEeHNn 40 NepLioro BXxoay
nepLloro nivnnbHUKa 3 gewndpaTopom, ApYrin BXig SIKOro 3'eqHaHui 3 BUXOO0M AaTymka KomyTauil,
BUXig nepworo AndepeHLiloloyoro enemMeHTa nigkroyeHnin 4o NepLioro BXoay APYroro enemeHTa
ABO, gpyrunm Bxig sikoro 3'egHaHMiA 3 BMXOOOM (OpMyBauva iMMnynbCiB, a BWXig NigKTHYEHWA OO
nepLloro Bxo4y ApYroro nidmnbHUKa 3 gelmndpaTopoM, APYrM BXig SKOro 3'egHaHWi 3 BUXOLAOM
Ornoka ycTaHOBKW HyMsi, BUXOOM LLIOCTOro, CbOMOIO i BOCbMOro efieMeHTIB | nigkntoyeHi BignosigHo Ao
KepytoumMx BXOAiB MEepLUoro, ApYyroro i TpeTbOoro enekTPOHHMX KIIHYiB, BUXOAW 4eTBEpPTOro, M'siToro,
LLIOCTOrO i CbOMOro KomMapaTtopiB 3'eQHaHi BigMOBIAHO 3 nepwuyM, APYrvMm, TpeTiM i 4eTBepTUM
BXOJaMM MepLIOro oyHKLIOHaNeHOro nepeTBopioBaya, BuxigHa umdpoBa LUnHa SKOro nigknioveHa ao
BXiAHOI UMGPOBOI LUMHU NEpLUOro perictpa, BuxigHa uudpoBa WKMHA AKOro 3'egHaHa 3 MepLuoto
BXiZAHOK UUPOBOIO LLIMHOK NepLUoro LUmMdpoBOro Komnapartopa, gpyra BxigHa uudpoBa LUMHa sKoro
nigkroyYeHa Ao BUXIQHOT LMAPOBOI LWNHW LUMGPOBOro KoMyTaTtopa, neplia BxigHa uudpoBa LUMHA
SIKOro 3'egHaHa 3 BUXiOHOK LMPOBOIO LWNHOW Apyroro oyHKUIOHaNbHOro nepeTeoptoBaya, a gpyra
BXigHa uudpoBa LWMHA Ta BXigHa uUMdpoBa LWKHA Apyroro YHKUIOHANLHOMO MNepeTBoploBaya
NigKNoYeHi 40 BUXIAHOT UMCPOBOI  LUMHM NEpLIOro  nivunbHUKa iMNynbCiB, BUXig NepLlioro
andbepeHLitoto4oro eneMeHTa 3'eaHaHni 3i BXo4OM M'SATOrO NiYunbHUKA iMMNynbCeiB, BUXi4 enemenTta Hi
NigKIoYeHnii 0o BXody NepLuoro opHosibpaTopa, BuMXig SIKOro 3'€QHAHUA 3 KEPYHUYMM BXOAOM
LMdpoBOro KOMyTatopa, BUxig AecAaToro KomnapaTtopa MigKoYeHun OO Kepyr4doro BXoady LLIOCTOro
€IeKTPOHHOro  KrtoYa, BWXi4 MNepLIoro ernekTpoHHOro Krwya 3'€édHaHuin 3 BXo4amu BOCbMOrO,
OEB'ATOro, AeCATOro KoMnapaTopiB, NepLioro i Apyroro macwrtabyloumx nigcunioBadiB, a Takox 3
aHanoroBMM BXOL4OM YETBEPTOro ereKTPOHHOro Krya, BUXOA4M MEepLUoro i Apyroro macltabyroumx
nigcvnioBadiB MigKNoOYeHi 4O aHanoroBux BXoAiB N'ATOrO i LWOCTOro eNeKTPOHHUX KroYiB BigNoOBIgHO,
BUXOOW [OEB'ATOro i OEeCSATOro komnapaTopiB 3'€fQHaHi BignoBigHO 3 APYrMMM BXO4aMu NEpLUoro i
apyroro enemeHnTie BUKITKOYHE ABO, nepuwi Bxoau sIKMX MigkNiOYeHi BignoeigHO A0 BMXoAiB
BOCbMOrO i 4eB'ATOro KomnapaTopis, a BUXOAW 3'€dHaHi 3 KepyruYnmMm BXogamu 4eTBepToro i N'atoro
€NEKTPOHHMX KIoYiB BIiAMOBIAHO, BUXOAW SIKMX, @ TaKOX BMXiL LWOCTOro €SfIeKTPOHHOro Kro4va
nigKroYeHi 40 BXody 4YeTBepToro Komnaparopa, 3rigHO 3 KOPWUCHOKW MOAEensio, BBEAEHO nepLuunin,
Apyruin i TpeTil nepeTBOptoBaYi Hanpyrn 3MiHHOro CTPyMy B Hanpyry nocTiiHOro CTpymy, AaTuyuk
noyaTky pyxy, TPeTin, YeTBepTun, N'aTUi, LIOCTUNA, CbOMWUA, BOCbMUIA i AeB'aTuii enemeHTn ABO,
apyrmin andpepeHLilolnynin ernemMeHT, Tpurep, TPeTin | YeTBepTUi reHepaTopu iMNynbCiB, OEeCATUN,
OAWHAOUATUIA, ABaHaduATUW, TPUHAOUSATUWA, YOTUMPHaAAUATURA, N'ATHagUATUKW,  WICTHaOUATUN,
CiMHaguATUK, BiCiIMHaOUATUA, OEB'ATHAAUATUW, OBaOUSATUMWA, OBaAUdATb Nepluvin, ABaauaTb APYrun,
OBaguaTb TpeTin, ABaduATb YeTBepTun i ABagusaTb N'ATUN enieMeHTn |, enemMeHT 3aTpUMKU curHany,
LWOCTUM i CbOMUIN TIYUMBHUKK IMMYNbCIB, Nepwnin, Apyrun i TpeTin AaTYnKM Hanpyru, oguHaguaTui,
ABaHaguAaTUW, TPMHaAOUATUNW, YOTUPHAOUATUIA, M'ATHAOUATUNA | WICTHAQUATMI KOMOapaTopu, Opyrui
ofHoBiObpaTop, OMOK 3adaHHsA 4acy BBIMKHEHHS-BUMKHEHHSl, APYrMIA perictp, Apyrun undposun
Komnapatop, dewwudpartop, Neplunn, Apyrun, TpeTin, 4YeTBepTUin, M'ATUW | LIOCTMKW iHAMKaTOpW,
npuyomy Buxig Tpetboro enemeHTa AbBO 3'egHaHui 3 BXOAOM Apyroro AndepeHLiloyoro enemMeHTa,
BUXi SKOro NiOKMYEHWA OO0 NepLuoro Bxody Tpurepa, BuXig sKOro 3'eqHaHWi 3 nepLivMm BXOOOM
Jecatoro enemeHTa |, gpyruin BXia sIKOro NigkniovyeHnin Ao Buxody TPETbOro reHepartopa iMnynbciB, a
BUXig 3'edHaHMin 3 NeplnM BXOL4OM LUOCTOrO AiYMNbHMKA iMNYnbCiB, BUXigHa LMdpoBa LWMHA SKOro
nigknoyeHa 4o BXigHOi LMdpOoBOI LWMHW APYroro perictpa, BuxigHa uudposa WuHa Akoro 3'egHaHa 3
OPpYrot BXiQHOK LMGPOBOK LUMHOK ApYroro umMdpoBOro Komnapatopa, neplia BxigHa uudposa
LIMHAa SIKOro MigKnioveHa Ao BMXIOHOT LMAPOBOI WKHM 610Ka 3a4aHHsA Yacy BBIMKHEHHSI-BUMKHEHHS, a
BUXiA 3'€QHAHUIA 3 NepLUMMM BXOA4aMK OBaJUATOrO, ABaAUsiTbL NepLIoro, ABaausaTh ApYroro, ABaAusiTh
TPeTboro, ABaAuATbL YeTBEPTOro i ABaAuATb N'ATOr0 efieMeHTIB |, BUXoAu SKUX NigKYeHi BignoBigaHo
0O nepLuoro, Apyroro, TPeTboro, 4YeTBepToro, N'ATOr0 i LUOCTOro iHAUKATOpPIB, BMXOAW MNEepLUOro,
Opyroro i TpeTbOro pfaTyuKkiB Hanpyry 3'€dHaHi 3 BXxOo4amMu OOWHAAUATOro, ABaHaguaToro i
TPMHaALUATOro KoMnapaTopiB, BUXOAM SKUX NiAKMAYEHi BiANOBIAHO 4O APYrMX BXOAiB OAUHAAUATOrO,
ABaHagUATOro i TPMHAAUATOro efnemMeHTiB |, nepLui BXoau SIKMX 3'€dHaHi 3 NepLuMm BUXOAOM AaTyumka
noyaTKy pyxy, a BUXoau NigkntodeHi BignoBigHO 40 NepLUoro, ApYroro i TpeTboro BXoAiB CiMHaALUSTOro
enemeHTa |, Buxogu nepworo, Apyroro i TPeTboro AaTyukiB CTpymy 3'egHaHi 3 Bxogamu
YOTUPHAALUATOro, N'ATHAQUATOrO i WiCTHAQUSATOro KoMnapaTopiB BigMnoBiAHO, BUXOAWN SKUX MNigKMOYEHI
BiANOBIOHO OO0 APYrMx BXOA4iB YOTMPHAAUATOro, N'ATHAAUATOroO i WiCTHAQUATOro enemMeHTiB |, nepui
BXOAW SKMX 3'€dHaHi 3 pyrMM BUXOAOM AaTyuka nodaTky pyxy, a BUXOAW MiKMoYeHi BignosigHo Ao
nepLioro, Apyroro i TpeTbOoro BXOAiB BiCIMHaguUATOro enemeHta |, BMXogu CiMHaAgUATOro i
BiCiMHaguAToro enemeHTiB | 3'eqHaHi BiANOBIAHO 3 NEPLUMMK i ApYrMMK BXodamu G6rioka 3agaHHs Yacy
BBIMKHEHHS-BMUMKHEHHS1 Ta n'aAtoro enemeHta ABO, Buxig SkOro nigkroyeHWid OO0 BXOAY OPYroro
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ofHoBiOpaTopa Ta A0 Apyroro Bxoay 4deTtBeptoro enemeHta ABO, neplwumi BXxig 9KOro, a TakoX
nepwwnin Bxig ges'atoro enemeHta ABO 3'egHaHi 3 BuMxogoMm nepuworo enemeHta ABO, Buxig
yeTtBepToro enemeHta ABO nigknyYeHUn [o Opyroro Bxogy Tpurepa Ta OO BXOAY erleMeHTa
3aTPUMKN cUrHany, Buxig sIKoro 3'eAHaHnin 3 ApyrMM BXOOOM LLOCTOrO fiYnnbHUKA iMNYnbCiB, BUXOAM
OAMHAOUATOro, ABaHAOUATOro i TPMHAJUATOro enemMeHTiB | nigknoyeHi BignoBigHO 4O NepLumnx BXo4is
LIOCTOro, cbomoro i BocbMoro enementieB ABO, apyri Bxogu sikux 3'edHaHi BignoBiAHO 3 BMXOA4aMu
YOTUPHAAUATOro, N'ATHAJUATOrO i LWICTHAAUATOrO enemMeHTiB |, a Buxoam nigkmntoveHi 4O nepLuoro,
Apyroro i TpeTbOro BXOAiB APYroro perictpa, 4YeTBepTUn, N'ATUIA | LWOCTUA BXOOM SIKOro 3'eOHaHi
BiQNOBIOHO 3 nepwuMm, ApyrMM i TpeTiM Buxodamum JewumdpaTopa, YeTBepTUN BUXIA SKOrO
nigknoyYeHMn oo apyroro sxoay Aes'satoro enemeHta ABO, Buxig Skoro 3'€egHaHui 3 ApyrMM BXO40OM
CbOMOro MiYnfbHUKA IMAYNbCIB, BUXiAHA UU@POBa LUMHA SKOro MigKNi4YeHa A0 BXigHOI undpoBoi
WNHK gewmndppatopa, a nepwunn Bxig 3'egHaHUA 3 BUXOAOM OEB'ATHAOUATOro enemeHTa |, nepwwmn
BXil SIKOrO MiOKMNIOYEHUN 00 BUXOQY APYroro ogHoBibpaTtopa, a Apyrui BXig 3'€QHaHWA 3 BUXOL4OM
YeTBEPTOro reHepartopa iMnynbeciB, Neplwmn Buxig gelumdpatopa nNigKroyYeHun 0O ApYrux BXOAiB
ABaguAToro i ABafusaTb Neplloro enemeHTiB |, agpyrmin Buxig gewmndpartopa 3'egHaHui 3 gpyrumu
BXO4amMu [OBagusaTb ApPYroro i ABaguaTb TPEeTboro enemeHTiB |, TpeTin Buxig gewwudpaTopa
NigKNIOYeHNn 0O OpYyrnx BXO4iB ABaduATb YETBEPTOro i ABagusaTb N'ATOro enemeHTiB |, Buxoam
OAMHAQUATOro, YOTMPHAAUATOro, ABaHaJUATOro, MN'aTHaguUATOro, TPMHAAUATOrO i LWICTHaAUATOro
enemeHTiB | 3'egHaHi BiANOBIOHO 3 TpeTiMM BXxogamMu ABaguAToOro, ABagusTb MepLuoro, ABaausATb
apyroro, OBagudaTb TpeTboro, ABaAuUATb YETBEPTOro i ABaguATb N'ATOro enemeHtiB |, Buxoau
nepLloro, Apyroro i TPeTbOoro OaTyukiB CTPYMY MiAKMIOYEHi BigMOBIAHO A0 MNepLuoro, ApYyroro i
TPeTboro MepeTBoptoBaYiB Hanpyrn 3MiHHOrO CTPYMYy B Hanpyry MOCTIMHOrO CTPyMy, BUXOAU SKUX
3'egHaHi BigNoBIAHO 3 BXOA4AMW MEPLUOro, APYroro i TPeTboro KommnapaTopis, NepLUniA i APYruin BUXOAM
AaTtdvka novaTKy pyxy nigkrnoyeHi 4o NepLloro i Apyroro BXoAis TpeTboro enemenTta ABO.

MpucTpin AnNs KOHTPOMIO pPecypcy MOBITPAHUX BWCOKOBOSMBTHUX BMMMUKAYIiB MOSACHIOETHCA
KpEeCNeHHsIM, Ha iIKoMy 300pakeHa MOoro CTpyKTypHa cxema.

Ha cxewmi: 1, 2, 3 - nepLumii, opyrmn i TpeTIN AaTymkn CTPyMy BignoBigHo; 4, 5, 6 - nepLumin, opyrmum
i TPEeTiI NnepeTBOpIOBaYi HANPYrn 3MiHHOrO CTPYMy B Hanpyry nocTinHOro CTpyMmy BignosigHo; 7, 8, 9 -
nepLunn, opyrun i TpeTin komnapaTopwu BignosigHo; 10, 11, 12 - WOCTUA, CLOMUI | BOCbMUI €NeMeHTU
| BignosigHo; 13, 14, 15 - nepwwun, Apyruin i TpeTih enekTPoHHi Kmwui BignoeigHo; 16, 17, 18 -
BOCbMWUI, AeB'ATWA i aecaTuin komnapatopu ignosigHo; 19, 20 - nepwwvi i gpyrui enemMeHTu
BUKMNOYHE ABO BignosigHo; 21, 22 - nepwun i gpyrii macwtabyioumn nigcunosadi BignosigHo; 23,
24, 25 - 4yeTBEPTMMH, N'ATUIA | LUIOCTUI ENEKTPOHHI KModi BiANOBIAHO; 26 - nepwui niYnnbHUK 3
gewmndpartopom; 27, 28 - 4eTBepTMN i N'ATMI KOMNapaTopw BignoBigHo; 29 - gatyuk Tmcky; 30, 31 -
LWIOCTUIA | CbOMUI KOMMapaTopu BignosigHo; 32 - nepwuin pyHKUiOHanbHWA nepeTBopioBaY; 33 -
nepwun perictp; 34 - gpyrun reHepaTop imnynecis; 35 - Aes'aTun enemeHT |; 36 - enemeHT HI; 37 -
nepwuin andepeHuilolounin enemeHT; 38 - apyruin enemeHT ABO; 39 - apyrin niYvnbHUK 3
gewndpartopom; 40 - nepwwuii ogHosibpatop; 41 - N'ATMW NiYWMMBHUK iIMAYNbCIB; 42 - nepLuiun
reHepartop iMnynbcis; 43 - nepwui enemeHT |; 44 - gaTumk KomyTauii; 45 - gpyrun enemeHT |; 46 -
©nok ycTaHoBKM Hynst; 47 - popmyBad iMnynbeiB; 48 - nepwun enemeHT ABO; 49 - nepLumin NiYNNbHUK
imnynecis; 50 - Apyrnin yHKUiOHanNbHUA nepeTBopioBay; 51 - unudposun komyTaTop; 52 - nepLumn
umdposui komnapatop; 53, 54, 55 - TpeTin, YeTBEpPTUI | N'ATUIA enemeHTu | BignosigHo; 56, 57, 58 -
OPpYrvin, TPeTin i YeTBepTMI NIYUNBHUKKW iIMNYMbCIB BIANOBIAHO; 59 - AaTynk nodvaTky pyxy; 60 - TpeTin
enemeHT ABO; 61 - opyrun gudepeHdioouni enemeHT; 62 - yetBeptun enemeHT ABO; 63 - Tpurep;
64 - TpeTiin reHepaTop iMNynbCiB;, 65 - gecaATUNn enemMmeHT |; 66 - enemMeHT 3aTpUMKK curHany; 67 -
LIOCTMM NiYMnbHUK iMaynbeiB; 68, 69, 70 - nepwunn, gpyrun i TpeTin aTyukn Hanpyrn BignosigHo; 71,
72, 73, 74, 75, 76 - oguHagudaTWin, ABaHaJUATUN, TPUHAOUATUNA, YOTUPHAOUATUMI, N'ATHaAOUATUMA i
WiCTHaguATUM KoMmnapaTopw BignosigHo; 77, 78, 79, 80, 81, 82, 83, 84 - oanHagusaTui, ABaHagUAaTUN,
TPUHAJUATUI, YOTUPHAOAUATMIA, N'ATHAAUATURN, WICTHAgQUATUMKA, CiMHaguaTuhW | BiciMHaguaTuin
enemenTtn | BignosigHo; 85, 86, 87, 88 - N'ATMW, LWOCTUIN, CbOMUM i BocbMUA enemeHTn ABO
BignosigHo; 89 - gpyrun ogHoibpatop; 90 - YeTBepTUI reHepaTop iMMynkCiB; 91 - AeB'ATHAQUATUI
enemeHT |; 92 - peB'atuit enemeHT ABO; 93 - 610K 3agaHHA Yacy BBIMKHEHHSA-BUMKHEHHST; 94 - opyrui
perictp; 95 - gpyrun umcposuii komnapatop; 96 - cboOMUI NiYUMNBHUK iIMNYNbCIB; 97 - aelundpartop;
98, 99, 100, 101, 102, 103 - ABaguUATUA, ABaAUSATb NepLIui, ABaAUATb APYrun, ABaAUATb TPeTii,
ABaguaTb YeTBepTU | ABagudaTb N'atmin enemeHTwn | BignosigHo; 104, 105, 106, 107, 108, 109 -
nepwun, Opyruin, TpeTih, 4YeTBepTUW, N'ATUW | LWOCTUA iHAMKATOPWU BI4MNOBIAHO, MPUYOMY BXOAM
yeTBepToro 27 i n'atoro 28 komnapaTtopiB 3'eQHaHi Mk coboro, Bxoaum nepworo 7, gpyroro 8 i
TpeTboro 9 komnapaTopiB MigKOYEHi BiANOBIOHO 0O aHanoroBux Bxogis nepworo 13, gpyroro 14 i
TpeTboro 15 enekTpOHHMX KMYiB, BMXOAM SAKMX 3'egHaHi Mk cobow, OpyrMn BXigd MepLioro
niynnbHWKa imnynecie 49 nigknioveHun o suxody nepworo enemeHta ABO 48, neplumii BXig sikoro
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3'egHaHWi 3 BUXo4oM Grioka yCTaHOBKM Hynst 46, a Apyrnin BXig nigknioveHun o suxony opmysaya
iMmnynecis 47, Buxig Qdatumka KomyTauii 44 3'egHaHu 3 BXOOOM MNeEpLUOro AucbepeHLitoyoro
enemeHTa 37 Ta 3 nepwum BXOAOM Apyroro enemeHta | 45, Buxig Akoro MigknyeHuMn oo Bxoay
dopmyBada iMnynbciB 47 Ta OO Apyroro BXxo4dy neplioro enemeHta | 43, nepwui BXig SKOro
3'eQHaHWI 3 BUXOAOM MEpPLUOro reHeparopa iMnynbciB 42, a BUXig MNigKMOYeHUn 40 NepLioro Bxoay
nepLloro nivnnbHUKa imnynscis 49 Ta o neplunx BXodiB TpeTboro 53, yetBepTtoro 54 i n'atoro 55
enemeHTiB |, BuXig gatumka Tucky 29 3'egHannin 3i Bxogamum woctoro 30 i ceomoro 31 komnapatopis,
apyrun Bxig gpyroro enemeHta | 45 nigknioveHnin o Buxogy nepLuoro LmMdpoBoro komnapartopa 52,
BMXoau nepLuoro 7, apyroro 8 i TpeTboro 9 komnapaTopiB 3'e€QHaHi BiANOBIAHO 3 NepLIMMKM BXOo4aMu
woctoro 10, cbomoro 11 i Bocbmoro 12 enemeHTiB |, Apyri BXoAM AKMX NigKMAOYEHi BignoBigHO A0
nepLUoro, APYyroro i TpeTboro BUXOAiB NepLUOro nivnnbHWKa 3 gewndgpatopom 26, a Takox 3'egHaHi 3
nepLunM, Apyrum i TpeTim Bxogamu nepLuoro perictpa 33, 4eTBepTUN, N'ATUM | LWOCTUA BXOAN SIKOTO
nigkntioveHi  BiANOBIAHO [0 NepLlloro, Apyroro i TPeTboro BUXOAIB APYroro nivunbHUKa 3
Aelwwmdpatopom 39, a Takox A0 APYrux BxodiB TpeTboro 53, yetBeptoro 54 i n'atoro 55 enemeHTis |,
BUXOAN SIKMX 3'€edHaHi BiANOBIOHO 3 BXO4amu Apyroro 56, TpeTtboro 57 i yetBepToro 58 niunnbHUKIB
iMnynbciB, BMXig gatymka komyTauii 44 4yepe3 enemeHT HI 36 nigknioyeHnMn o Opyroro BXoay
aes'atoro enemeHTa | 35, nepwun BXig Akoro 3'egHaHUn 3 BMXOL4OM APYroro reHepartopa iMnynbceis
34, a Buxig NigKNoYeHnn 4O NepLUIOro BXOAY NEepLUOro nivnsbHMKa 3 gelndgpaTtopom 26, apyrum Bxia
SIKOro 3'eqHaHUN 3 BUXOAOM AdaTymka KomyTtauii 44, Buxig nepwioro andepeHuitoodoro enemeHTta 37
nigKrtoyeHnii 4o neplioro Bxoay apyroro enemeHTta ABO 38, gpyruii BXig sikoro 3'egHaHuin 3 BUXO40M
dopmyBada imnyneciB 47, a BuXig NigKNOYEHWA A0 NEepLIoro BXOAY [APYroro mivunbHUKa 3
aewmndparopom 39, opyrum BXig SIKOro 3'egHaHuin 3 BUXogoM 6roka yCTaHOBKM Hynsa 46, Buxogu
woctoro 10, cbomoro 11 i BocbMoro 12 enemeHTiB | nigkntoyeHi BIANOBIQHO A0 KepPyH4MX BXOLiB
nepworo 13, gpyroro 14 i TpeTboro 15 enekTpoOHHUX KIOYiB, BMXOAM 4eTBepToro 27, n'atoro 28,
woctoro 30 i cbomoro 31 komnapaTopiB 3'€4HaHi BiANOBIAHO 3 NepLnM, APYruM, TPETIM | YeTBEPTUM
BXO4amK NepLUOro yHKLioHanNbLHOro nepeTtesoptoBada 32, BUxigHa UMdpoBa WnHa SKOro nigknoyeHa
00 BXiQHOI UMdpoBOI WNMHK NepLuoro perictpa 33, BuxigHa LMdpoBa LWMHA SKOro 3'egHaHa 3 nepLuoto
BXigHOK UMPOBOIO LWMHOK NepLloro LmdpoBoro komnapartopa 52, gpyra BxigHa uudposa LWKHA
AKOro nigkrnoyeHa 0o BMXigHOT UndpoBol WnHK umdpoBoro koMmytatopa 51, neplua BxigHa undposa
LMHa AKoro 3'efHaHa 3 BUXiQHOK LIMAPOBOIO LIMHOK ApYroro pyHKLioHanbHOro nepersoptoBaya 50,
a apyra BxigHa umdpoBa LWrHa Ta BXigHa undposa wnHa apyroro yHKLioOHansHoro nepeTsoptoBaya
50 nmigknodeHi o0 BMXIQHOT LMAPOBOI WMHM MEepLloro niyvnbHWKa iMnynecis 49, Buxig nepLuoro
andepeHuiotoyoro enemeHta 37 3'egHaHUM 3i BXOAOM M'ATOr0 nidvnbHMKa iMnynscie 41, Buxig
enemeHta HI 36 nigknioyeHn go Bxody nepuoro ogHosibpatopa 40, Buxig akoro 3'egHaHvn 3
KepyluMMm Bxogom uudpposoro komytatopa 51, Buxig gecAtoro komnapaTtopa 18 nigknioyeHun go
KEpPYHOUYOro BXOAY LWIOCTOrO ENeKTPOHHOro Knwya 25, BMXig Neplioro enekTpoHHOro krwuda 13
3'egHaHWI 3 Bxodamum BocbMoro 16, pges'atoro 17, gecaroro 18 komnaparopis, nepworo 21 i gpyroro
22 macwTabylo4mx MigcunoBadiB, a TakoX 3 aHanoroBMM BXOLOM YETBEPTOrO €MeKTPOHHOro Kroya
23, Buxoam nepworo 21 i gpyroro 22 MacwTtabyloumx nigcunioBadiB MNigknoYeHi 40 aHaroroBumx
BXOAiB N'aToro 24 i wocTtoro 25 enekTpoHHUX KNIoYiB BignoBigHo, Buxoam aes'storo 17 i gecartoro 18
KoMmnapaTtopis 3'egHaHi BigNoBiAHO 3 Apyrumu Bxogamu nepworo 19 i gpyroro 20 enemeHTiB
BUKITHOYHE AEO, nepui Bxoan siKMX NigKOYEeHi BignoBigHO Ao BMxoaiB Bocbmoro 16 i ges'atoro 17
KoMnapaTopis, a BUXoAM 3'€AHaHi 3 Kepylouummn BXodamun 4YeTtBepToro 23 i N'AToro 24 enekTpoHHUX
KIIoYiB BiAMOBIOHO, BMXOAW SIKMX, @ TaKOX BUMXid LLIOCTOrO efIeKTPOHHOrOo Kntoda 25 nigknodveHi 0o
BXOA4Y YEeTBEpTOro komnapartopa 27, Buxig Tpetboro enemeHta ABO 60 3'egHaHuin 3 BXOQOM OpYyroro
andpepeHuiooyoro enemeHTa 61, BUXig AKOro NigKNiOYeHUn 00 NepLloro BXxody Tpurepa 63, Buxig
SAKOro 3'€e4HaHUn 3 nepmnm BXOAOM AecAToro ernemeHTa | 65, gpyrum BXig AKOro nigkno4veHun Oo
BMXOOY TPeTboro reHepartopa iMnyneciB 64, a Buxig 3'€dHaHMA 3 nNepwuM BXOOOM LUOCTOrO
niynneHWKka iMnynecie 67, BUXigHa uMpoBa WKMHA AKOro nigknoyeHa 00 BXiAHOI LUMGPOBOI LLWMHK
apyroro perictpa 94, BuxigHa UMdpoBa LUKMHA SKOro 3'€AHaHa 3 APYrol BXiAHOW LMMPOBOKO LUMHOK
apyroro umudgpoBoro komnaparopa 95, neplia BxigHa LudpoBa LMHA 9KOro nigknioveHa Ao BUXIgHOT
uncpoBoi WKNHM Bnoka 3agaHHA 4Yacy BBIMKHEHHS-BMMKHEHHS 93, a Buxig 3'egHaHuin 3 NepLuvmu
Bxogamu agagudaroro 98, asaguaTtb nepworo 99, asaguate gpyroro 100, aoBaguaTe Tpetboro 101,
aBaguaTtb Yyeteptoro 102 i gagudatb n'atoro 103 enemeHTiB |, BUXOOW AKMX NigKMOYEHI BignoBigHo
no nepworo 104, pgpyroro 105, Tpetboro 106, yetBeptoro 107, n'atoro 108 i wocTtoro 109
iHankaTopis, BMxoam nepworo 68, apyroro 69 i Tpetboro 70 gaTymKiB Hanpyrn 3'egHaHi 3 BXxogamu
oanHagusaToro 71, ABaHaguaToro 72 i TpuHagusatoro 73 koMnapaTopiB, BUXOAM SKUX MiOKIHOYeEHi
BiANOBIAHO OO0 ApYrux BXOAiB oavHaguaToro 77, ABaHaguatoro 78 i TpuHaguaTtoro 79 enemeHTis |,
nepwi BXogu SKMX 3'€eQHaHi 3 nepwumMm BMXOAOM AaTymMka no4vaTtky pyxy 59, a Buxoau NigKmno4veHi
BiAMNOBIOHO 40 NepLUoro, ApYyroro i TpeTbOoro BXoAis ciMHaaudatoro enemenTa | 83, Buxoam nepuoro 1,
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Apyroro 2 i TpeTboro 3 faTymkiB CTpyMy 3'€éQHaHi 3 BXo4amMu YOTUpHaauaToro 74, n'atHaguaroro 75 i
wicTHaguaAToro 76 komnapartopiB BignoBigHO, BUXOOW SIKMX MiOKMIOYEHI BiANOBIAHO 4O APYrMX BXOA4iB
yoTupHaguartoro 80, n'aTHagudaToro 81 i wictHagusaToro 82 enemeHTiB |, nepLui BXoan Skux 3'egHaHi 3
ApYyrMMm BMXOLOM AaTuymka noyaTky pyxy 59, a Buxogwu nigknoyeHi BignosigHO 4O NepLloro, Apyroro i
TPeTboro BxoAiB BiciMHagudatoro enementa | 84, Buxoam ciMHaguatoro 83 i BicimHagusToro 84
enemMeHTiB | 3'egHaHi BignoBigHO 3 nMepLIMMK | pYrMMM BXxodamm Grioka 3afaHHs Yacy BBIMKHEHHS -
BUMKHEHHS1 93 Ta n'atoro enemeHta ABO 85, BuXig SKOro nigKMYeHWn [0 BXOAY APYroro
ofHoBibpaTopa 89 Ta 4o gpyroro Bxoay YetBepToro eneMeHta ABO 62, neplunii BXig SIKOro, a Takox
nepwwuin Bxig ges'atoro enemeHta AbO 92 3'egHaHi 3 Buxogom nepworo enementa ABO 48, Buxig
yetBepToro enemeHta ABO 62 nigknioveHun o apyroro Bxody Tpurepa 63 Ta 4O BXOAy enemMeHTa
3aTpUMKKM curHany 66, Buxig siKoro 3'egHaHui 3 ApyrMM BXOAOM LLOCTOrO fivunbHUKa iMnynescis 67,
BUXOAWN ogMHaguAaAToro 77, oBaHaguatoro 78 i TpuHaguaToro 79 enemeHTiB | nigkniodeHi BignosigHoO
00 nepmx Bxoais woctoro 86, ceomoro 87 i Bocbmoro 88 enemenTie ABO, apyri Bxoan akux 3'egHaHi
BianoBigHO 3 Buxodamu YoTupHagusitoro 80, n'atHaguaToro 81 i wictHagusToro 82 enemeHTiB |, a
BUXOAW NiOKNIOYEHi O NepLUoro, ApYroro i TPETbOro BXOAiB ApYyroro perictpa 94, yetBepTui, N'atni i
LOCTMI BXOAM sIKOro 3'eHaHi BignoBigHO 3 MepLuvM, ApYyruMm i TpeTim Buxodamu gelumdpartopa 97,
YeTBEPTU BUXiO SIKOTO MiAKMIOYEHUA OO0 Apyroro Bxoay aee'storo enemeHta ABO 92, Buxig skoro
3'egHaHM 3 OpPYrMM BXOL4OM CbOMOrO fidmnbHMKa iMnynbciB 96, BMXigHa uMpoBa LWKMHA SKOro
nigknioveHa 0o BXigHOI LUMdpoBoi WKHM gewmdpaTtopa 97, a nepwuin Bxig 3'€gHaHMA 3 BMXOLOM
aes'atHaguaToro enemeHta | 91, nepwwuin BXig SKOro MIQKMAYEHMA OO0 BUXOQY [LOpPYroro
ogHoBibpaTopa 89, a gpyrvh BXia 3'€dHaHUn 3 BMXOOOM 4YeTBEpPTOro reHepartopa imnynbcis 90,
nepwuin Buxig aewmndparopa 97 nigknoyeHnin 4o Apyrnx Bxoais Asagudatoro 98 i ABaausTb NepLuoro
99 enewmeHTiB |, Apyrvn Buxia gewmndpatopa 97 3'egHaHuin 3 ApyrMMu BXOo4aMu OBafusTb OPYroro
100 i pBaguate TpeTboro 101 enemeHTiB |, TpeTi BuXig gewmndpatopa 97 nigknoyYeHUn Jo Opyrux
BxofiB ABaaudatb vetseptoro 102 i aeagusaTte n'atoro 103 enemeHTiB |, BUXoan ogmnHagustoro 77,
yoTupHaguartoro 80, asaHagudatoro 78, n'atHagudatoro 81, TpuHaguatoro 79 i wicTHagustoro 82
enemeHTiB | 3'egHaHi BignoBigHO 3 TpeTiMM Bxogamu ApaguaTtoro 98, oBagudatb nepworo 99,
aBaguatb gpyroro 100, geagudate Tpetboro 101, aBaguaTtb vyetBeptoro 102 i aBaguatb n'atoro 103
enemMeHTiB |, BUxoam nepLuoro 1, gpyroro 2 i TpeTboro 3 gatuukis CTpyMy NigkmnoyeHi BignosigHo A0
nepworo 4, aopyroro 5 i TpeTboro 6 NepeTBopOBaYIB HaNpyru 3MiHHOrO CTPyMy B Hanpyry nocTilnHOro
CTpyMy, BuXoAM SKux 3'edHaHi BignosigHO 3 Bxodamw nepworo 7, gpyroro 8 i TpeTboro 9
KOMnapaTtopis, NepLwuii i Apyrin BUXoau gaTymka noyatky pyxy 59 nigknroyveHi 4o nepLuoro i Apyroro
BxogiB TpeTboro enemeHta AbO 60.

3anponoHoBaHWi NPUCTpIn Npautoe Tak. MNpu nogadi Hanpyru XMBneHHs 6NOK yCTaHOBKM Hyns 46
KOPOTKMM iMMYrNbCOM CKuAae OPYrmn nidnnbHUK 3 gewwmndpaTtopoM 39 Ta yepes nepluinin enemeHT
ABO 48 BCTaHOBMIOE B HYMbOBE MOMOXEHHS Nepwui nivnnbHUK imnynecis 49. CurHan noriyHoi
oaunHuui 3 Buxogy nepuworo enemeHta ABO 48 4yepes yetBepTuin enemeHt ABO 62 BcTaHoBmMOE B
HYNbOBE MOMOXEHHA Tpurep 63 Ta 4Yepe3 enemMeHT 3aTPUMKM curHany 66 wWoCcTUA NiYUNBbHUK
iMNynbCiB 67, a Takox Yepes aes'atnin enemeHT ABO 92 cbomui nivunbHKK imnynbeis 96. OgHoYacHo
nepwwuin 42, gpyrmn 34, TpeTin 64 i yetBepTun 90 reHepaTopu iMNYNbCIB MOYUHAKOTL BUPOONATU
nocnigoBHOCTI iMNYMbCIB.

3a3HauMmo, WO B AKOCTI AaTymkiB CTpymy 1-3 BUKOPUCTOBYIOTbCH TpaHcopMaTopu CTpymy,
BUXiOHI CUTHaNM sikMX MaltTb HEMiHIMHY 3anexHicTb Bif iX BXigHOro curHany. Ons niHeapwm3sadii Lmx
curHanis BUMKOPUCTOBYHOTbCHA Onoku 16-25, B SKMX KyCKOBO-NiHiMHA NiHeapu3auis 3AiNCHI0ETbCA Mo
TPbOM AINAHKaM KPUBOI HaMarHivyBaHHs.

Konu Hanpyra, Hanpuknag, 3 BUxogy Aatyvka cTpymy 1 yepes nepLumi nepeTBOptoBaY Hanpyrm
3MiHHOrO CTPyMY B Hanpyry nocTinHOro cTpymy 4 gocsira€e 3HayeHHs, NPonopuinHOro HoOMiHanLHOMy
poboyomy CTpyMmy, CnpaubOBYE MEPLUNIA KOMMApaTop 7, CUrHam JOrYHOI OOMHULI 3 BMXOAY SIKOrO
noctynae Ha nepwwuin Bxig woctoro enemeHta | 10. MNpu ubomy 3 BUXOQYy ApPYroro reHepatopa
iMmnynecis 34 4yepes BioKkpUTUA OeB'ATUA eneMeHT | 35 (Ha apyromy BXofi NPUCYTHIA CUrHan noriyHoi
OQIMHUL 3 BMXOAY AaTyuka komyTauii 44 yepes enemeHT HI 36) Ha nepLunin BXig nepLloro nivynnbHUKa
3 JelwumdpaTopoM 26 NocTynarTb iMNynbCK, SKi N0 Yep3i POpMYOTb CUTHANM MOriYHOT OAMHULI Ha
noro Buxogax, TMM caMum no 4Yepasi Bigkpmsatoum woctun 10, cbommit 11 i BocbMnin 12 enemeHTu |.
Mpu uboMy, KONM Ha nepLUOMY | ApyroMy Bxoaax Loctoro enemeHta | 10 npucyTHi curHanu norivHoi
OAVHULi, Ha MOro BMXO4i 3'ABMSIETbCS CUrHamM fOriYHOI OOUHWLI, SIKMA NOCTYMae Ha Kepywuui BXig
nepLloro enekTPoOHHOro Krtoya 13 i Bigkpusae moro.

Konn Hanpyra 3 BMXoZy Meplloro enekTPOHHOro Kntoda 13 gocsarae 3HadeHHs, nponopuifHoro
HOMiHanbHOMY pPOGOYOMY CTpyMmy, CrpaubOBYyE BOCbMUI Komnapatop 16, wo Bignosigae nepiuin
AOiNsHUi, 3 BUXOAY SKOro CurHam foriYHol oauHuUi NOCTynae Ha MnepLluvi BXig nepLlioro enemMeHTta
BUKITKOYHE ABO 19. lpu ubOMy Ha MOro BUXOAi (POPMYETbLCA CUrHamM JOriYHOI OOUHWLI, SIKUA
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NoJaeTbCA Ha KEPYUUN BXiA YETBEPTOro €neKTPOHHOro Kniova 23, TMM caMuMM BigKpvBak4n MOro i
A03BOMSI0YM NPOXOAXEHHS CUrHany 3 BUXOA4y AaTtymka CcTpymy 1 Ha Bxogu veTBepToro 27 i n'atoro 28
KomnapaTopiB.

Axwo Hanpyra, Wo NponopLinHa CTpyMmy, 3pocTae garsni, To cnpauboByOTb BOCbMUA 16 i AeB'aTui
17 KomnapaTopwu, WO BignoBigae Apyrin OiNsHUi XapakTepucTuku gatymka ctpymy 1. lpu ubomy Ha
Buxogi nepworo enemeHta BUMKITKOYHE ABO 19 BCTaHOBMIOETLCA CUrHam NOFMYHOrO Hynsd, a Ha
Buxogi gpyroro enemeHta BUKJTKOYHE ABO 20 - curHan norivyHoi oguMHULUi, SIKUIA BiOKpMBaE M'SSTUN
€NEeKTPOHHUI KItod 24. 3Ha4YeHHs1 Hanpyru, NpornopuifiHOI CTPYMY, sIKe MOCTYNae Ha BXig MepLloro
MacLTabyroyoro nigcmntoBada 21, Ha Uin AiNsHLI MHOXUTBCS Ha KoeilieHT, Wo A03BONsSE OTpuMaTu
NiHIMHY 3anexHiCTb MK BXIOHWM i BUXiOHMM curHanamu gatumka ctpymy 1 Ha BubpaHin ainsHui
HEeniHINHOI XapaKTepUCTMKN nepeTBOpeHHSd. [lani HoBe 3Ha4YeHHs curHany yYepes n'aTuii enekTPoOHHUN
KnioY 24 nocTtynae Ha Bxoam YeTBepToro 27 i n'atoro 28 komnapaTopis.

Akwo Hanpyra 3 BuxoAy Aatynka ctpymy 1 npuiimae e 6inblie 3HaYeHHs, To YyeTBepTun 23 i
N'aTui 24 eneKkTPOHHI KIo4i 3aKpMBalOTbCs, a LIOCTUMA eNeKTPOHHMI KNy 25 BigkpuBaetbes. pu
LbOMY 3HAYEHHS CUrHany MHOXMWTbCS Ha iHWWK KoedilieHT, B pe3ynbTaTti Yoro Ha TpeTin AinaHui
KPUBOT HamarHiyyBaHHs1 BXiQHWUN | BUXIQHWUI CUTHaNW gatyuka cTpymy 1 MatoTb MiHIAHY 3aneXHICTb.

B noganblomy nig BENMYMHOK Hanpyru, WO BigMNoBigae CTpPyMY Ha BMXO4i AaTyumkiB cTpymy 1-3,
Oyaemo po3ymiTu curHan, sikuin OTPUMYETLCS Ha BUXOAi ENEKTPOHHMX KrtouiB 23-25.

Akwo BuMMKa4y BBeAeHUN B pobOTY, TO Ha BMXodax nepworo 1, gpyroro 2 i TpeTboro 3 gaTymkise
CTpyMy 3'dBNSAETbLCA Hanpyra, NpornopuinHa CTpyMy, WO MPOTiKae B PisHUX dha3ax BUMMKaYa, Aka
yepes nepwun 4, opyrun 5 i TpeTii 6 nepeTBOpOBaYi HanNpyru 3MiHHOrO CTPYMY B HaMpyry NOCTiINHOrO
CTPyMy MOAAETLCH Ha BXOAM NepLuoro 7, gpyroro 8 i TpeTboro 9 komnapaTopis, NOPOru cnpauoBaHHA
AKMX AeLwo BULL HYyNbOBOro 3HayeHHs. [pu upbOMy Ha BMxodax KomnapaTopiB 7-9 3'aBNSOTHCS
CUrHanu noriYHOI oguHWLI, SKi MOCTynawTb Ha nepuwi Bxoan woctoro 10, cbomoro 11 i Bocbmoro 12
enemeHTiB |. Takox 3 BUXOAY ApPYyroro reHepartopa iMnynbcis 34 yepes BigKpUTUN OEB'ATUNA eneMeHT |
35 (npv ubOMY Ha ApyroMy BXxoAi NPUCYTHIN cUrHan foriYHoi 0ANHWLI, OTPMMaHUIA 3 BUXoAy enemMeHTa
HI 36, ockinbkn Ha BXif OCTAHHBbOrO HaAXOAWTb CUrHam FOrYHOrO HymMs 3 BMXO4Y AaTymka KomyTauil
44) Ha nepwwui BXig NepLloro fivyunbHUKa 3 gewmdpatopom 26 noctynatTb iMAynbCKu, SKi No 4epasi
OpMYIOTb CUrHanu MnoriYHoI OAMHULI Ha Moro BUXodax, TMM CaMuM Mo Yepsi BiAKpMBaKUM LLOCTUN
10, ceomnii 11 i BocbMuiA 12 enemeHTU |, a TakoX neplly, Apyry i TpeTio KOMIpKM nam'aTi nepLioro
perictpa 33 anga 3anucy. MNpn LboMy No Yepsi Ha kepytodi Bxoam neporo 13, gpyroro 14 i TpeTboro
15 eneKkTPOHHUX KMoYiB HaAXoOATb CUrHANWU MNOrYHOI OAUHWLI, TUM caMuUM Bigkpusatoun ix. CurHanm
Hanpyrm 3 BWXoAiB AaTumkiB cTpymy 1-3 4yepes BiOMOBIOHI BIOKPUTI €NEKTPOHHI kntoui 13-15
nocTynawTb Ha BXoAW 4eTBepToro 27 i n'atoro 28 komnapartopiB, siki MalTb pi3Hi noporu
cnpautoBaHHa. OgHOYacHO Ha BMXOAI AaTymka TUCKY 29 3'ABMNSETLCA CUrHar, nponopuiiHMn TUCKY
CTMCHEHOro MOBITPSA, WO nogaeTbcs Ha Bxoau woctoro 30 i cbomoro 31 komnapartopis. CurHanu, ski
3'aBNalTbCA Ha BMxodax 4eTrseptoro 27, n'atoro 28, woctoro 30 i cbomoro 31 komnapaTopis
NnocTynatTb Ha BXOAM NepLlioro oyHKUioHanbLHOro nepetsoptoBayda 32, Ha BMXOAI AKOro 3'ABMSIETLCA
undpoBMn KoA, LLO BigNOBiAaEe BenUYUMHI CTPYMY, KM NpOTiKae B BUMMKa4i npu BignosigHOMY
3HaYeHHi TWUCKY CTUCHeHoro nosiTpsA. Ludposun kog 3 BuMxody Meplloro QyHKUiOHaNbHOro
nepetesoptoBaya 32 nocTynae Ha BXigHY UMAPOBY LWUHY nepwioro perictpa 33, e no 4yepsi
3anam'aToBYETLCHA B OHIi/ 3 TPbOX KOMIPOK nam'siTi.

B 3anexHocTi Bif 3Ha4eHb CTPyMy Ta TUCKY CTUCHEHOro noBiTps UMEPOBUA KOO Ha BUXOAi
nepLloro oyHKUioHanNbLHOro nepeTeopoBaya 32 3MiHIOE CBOE 3HAYEHHS.

Takum 4mHOM, B nepwiomy perictpi 33 3AIMCHIOETLCA 3anamM'aTOBYBaHHA LNMPOBUX KOAIB, AKi
BigNOBigalOTb BeNUYMHaAM CTPyMy, LIO MPOTiKalTb B Pi3HUX asax BuUMMKada npu BiAMOBIAHUX
3HAYEHHAX TUCKY CTUCHEHOTO MOBITPSI.

Y BuNagky, Konv BUMMKaY BIiOKMOYAE KOMO, B SKOMY BiH 3HaxoguTbCs, Ha BMXoAi gaTyuka
KomyTauii 44 3'9BNSAETbCA cMrHan norivHoi oguHULi, sikni Yyepes enemMmeHT HI 36 noctynae Ha apyrui
BXia Aes'atoro enemeHTta | 35 i 3akpuBae 1oro. Takox curHan noriyHol oAuHWLI 3 BUXOAdY AaTyuka
KomyTauii 44 nocTtynae Ha Apyrui BXig nepLuioro nivymnbHUKa 3 gewngpatopom 26 i BCTaHOBMOE MOro
BMXOOU B HYINbOBE MOMNOXeHHs. NMpu ubOMy curHan noriyHol oanHWLI 3 BUXoay AaTymka komyTauii 44
nocTynae Ha BXig nepwioro audepeHuitooyoro enemeHta 37 i oopMye Ha MOro BUXOAi KOPOTKWUNA
iMmnynbc. CurHan noriYHoi oguHULI 3 BUXOAY nepLluoro avdepeHditoodoro eneMmeHTa 37 noctynae Ha
BXig N'ATOro nivunbHuKa iMnynbciB 41, WO MNPM3BOANTE OO 3MEHLUEHHSA 3anMCcaHoOro MexaHi4yHoro
pecypcy KoMyTaUiliHOro anapaTta Ha OOUHULIIO, a Takox Yepes apyrmi enemeHt ABO 38 noctynae Ha
nepLnin BXig Apyroro nivyvnbHuka 3 gewmndpatopom 39. B uein MOMEHT Ha nepLioMy BMXOAi ApYroro
niyunbHUKa 3 gewndppatopom 39 3'ABASETLCA CUrHam MOrYHOI OAMHWLI, SKMW NOOAETbCA Ha
yeTBEepTUN BXig neplioro perictpa 33, LO3BOMASAYM MPU LIbOMY 34YMTYBaHHS UMAPOBOro Koay 3
nepLloi KOMIpKM nam'aTi, SKMA NO4aeTbCa Ha nepuy BXigHY UMEPOBY LUMHY MNepLioro umMdposoro
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komnapartopa 52. MNpu LboMy Ha BMXO4i nepLioro UMdpoBOoro koMmnapaTtopa 52 3'aBnseTbCs cuUrHan
MNOriYHOI OAUHWLI, SKUA Yepes BIOKPUTUA Apyrvn enemeHTt | 45 (npy UbOMY Ha nepLomy BXOAi
MPUCYTHIA CUrHam IoriYHOI OOMHULI 3 BMXO4Y AaTymka kKomyTauii 44) nocTynae Ha Opyrun BXia
nepworo enemeHta | 43 i BigkpmBae noro. 3 BUXOAY MEPLUOro reHepartopa iMnynbcie 42 iMnynbcu
nocTynawTb Ha NepLunin BXig NepLuoro nivnnbHUKa iMnynbeciB 49, a TakoX 4Yepes BiAKPUTUA TPETIN
enemeHT | 53 (Npy UbOMY Ha OpYromy BXOAi NMPWUCYTHIA CUrHan NoriYHOi OAMHMLI 3 MepLIOro BMXOAy
ApYyroro nivymnbHuka 3 gewndppatopom 39) HagxoOaTb Y APYrUIA NiYMNbHUK iMnynbeiB 56. KinbkicTb
iMMyNbCiB, WO MOCTYNaTb B APYMUIA NiYUIbHUK iMNYNbCiB 56, nokasye Sk BUTpa4vaeTbcs poboumin
pecypc BUMMKa4a B 3arexHOCTi Bif 3HAYEHHS KOMYTOBaHOro CTPyMy MNpW BiAMNOBIAHOMY 3HAYEHHI
TUCKY CTUCHEHOrO MOBITPS. IMNyNbCY 3 BUXOA4Y NEPLLOro reHepaTopa iMnynbCiB 42 NOCTynaKTb A0 TUX
nip, NOKM UMCPOBI KOAM Ha NepLlin i Apyrin BXiAHUX UMAPOBMX LUMHAX MEpLIOro LMdpOBOro
Komnapatopa 52 He 3piBHAOTbCA. B Len MOMEHT curHam noriYHoro Hyns 3 BMXOAY MepLUoro
umdpoBoro komnapartopa 52 4yepe3 apyrui enemeHT | 45 noctynae Ha Apyruin BXig nepLuoro
enemeHTa | 43 Ta 3aKkpuBae MOro, a TakoX Ha BXxig dopmyBada iMnyneciB 47, SIKMA KOPOTKUM
iMmnynbcom 4Yepes nepwwuin enemeHT ABO 48 o0Hynse neplmi nidvnbHUK imnynbcie 49. Takox
KOPOTKUI iMMynbcC 3 BUXoAay dopmyBaya imnynbcie 47 yepes gpyrui enemeHT ABO 38 noctynae Ha
nepwmnin BXig Apyroro nidvnbHuka 3 gewmndppatopom 39. MNpu ubOMy Ha nepLioMy BUXOAi OpPYyroro
nivunbHUKa 3 gewndpatopoMm 39 BCTAHOBMNIOETLCA CUrHaN FOMYHOMO HyNs, a Ha Apyromy BuXo4i
3'ABNAETbCA CUrHAI NOMYHOI OAMHULI, SKUIA LO3BONSE 34MTYBaHHS LMGPOBOro Koay 3 ApYroi KOMipku
nam'aTi nepworo perictpa 33. 3MeHLIEHHs 3anNULLIKOBOro pecypcy BiabyBaeTbCs aHanoriyHMM YMHOM.

Y BUNAAKy KONMM 3MEHLUEHHS 3anuLKOBOrO pecypCy BUMMKada MPOWWNO ANS BCiX Tpbox a3
BMMMKa4a, KOPOTKUWA iMMynbC 3 Buxody dopmMysada iMnynbcis 47 vepes apyrun enemeHt ABO 38
nocTynae Ha nepLuMi BXig ApYroro nivyunbHuka 3 gewmndppartopom 39, BCTAHOBMOKYN MOM0 BUXOAN B
HYNbOBE MOJTOXEHHS.

Ha ubomy umkn poboTuM MpUCTPOIO 3akiH4yeTbCs. B 3amexHocTi Big yucna komnapaTopis, WO
crnpautoBanu, neBHa KinbKiCTb iMNYrbCiB NOYEProBO 3aHOCUTLCA B ApYrnin 56, TpeTin 57 i yeTBepTui
58 niynnbHKKK iMnynbci. Mpy LbOMY OOTPUMYETBCHA BU3HAYEHa 3aNeXHiCTb MK 3HAYEHHAM CTPYMY,
O BiOKMHOYAETLCS, | YACTIOM iMNYMbCIB, SKi HAQINWAN B NIYUIIbHUKK, LLO NOKa3ye 9K BUTpavaeTbCs
pecypCc BMMMKaya B 3anexHoCTi Bif Pi3HUX 3HayYeHb KOMYTOBAHOroO CTPyMy npwu BignoBigHOMY
3HaY€eHHI TUCKY CTUCHEHOro NOBITPS.

AKWO BUCOKOBOMbTHUA BUMMUKaY BKMNIOYAETHCH, @ B EMNEKTPUYHIN Mepexi NPUCYTHE KOPOTKe
3aMUKaHHS, TO MpY BBIMKHEHHI BMMMKaya Ha BUXOAi AaTyvka KoMyTauii 44 BCTaHOBMIOETLCA CUrHan
MOriYHOro Hyns, Ak npoxoauTb Yepe3 enemeHT HI 36 i nepegHim bpoHTOM 3anyckae nepLuuni
opHoBi6paTop 40, kMM B CBOK Yepry BUXIOHMM CUTHANoOM JOMYHOI OAWMHWLUI, WO MOAAETbCs Ha
uncpposmin komytaTop 51, migknoyae BUXigHY LMAPOBY LUMHY NEPLUIOro fivnnbHKKa imnynecis 49 o
nepLuoro UMdpoBoro komnapartopa 52 vepes Apyrun yHKUiOHanbLHUA nepeTsopioBad 50, B sKOMy
3HAYEHHS CTPyMy, WO BCTAHOBIETBCA Ha BWUXOAi MEPLIOro nidunbHMKa iMnynecie 49 nicns
BUMKHEHHSI BUCOKOBOSbTHOIO BMMMUKAYa CUCTEMOKD PENEMHOro 3axucTy, MHOXUTBCHA Ha KoeilieHT,
AKMM  BPaxoBYETLCA [0OAATKOBE CrpauloBaHHA pecypcy BUMMKaya, WO BUTPAYaETbCA 3rigHO
PECYPCHUX XapaKTEPUCTUK Ha BBIMKHEHHSl. Takum YMHOM, B MPUCTPOI B TakoMy LUKMi poboTu
BPaxOBYETbCS CMpauloBaHHSA pobO4Y0oro pecypcy BMMMKA4Ya MO PECYPCHUX XapaKTepucTMkax Ha
BMUWKaHHS | BUMUKAHHS NPWU BBIMKHEHHI OCTaHHBbOrO Ha KOPOTKE 3aMWKaHHA B €NeKTPUYHIN Mepexi.

KoHTponb yacy BBIMKHEHHSI KOXHOI da3n NOBITPSHOrO BUCOKOBOSMbTHOIO BUMMKaYa 3AiNCHIOETLCSA
TakuM YMHOM. FAK TiNIbKM MOYMHAETHCH NPOLIEC BBIMKHEHHST BUMMKA4Ya, TO Ha APYromMy BUXOAi gaTymka
noyatky pyxy 59 3'aBnseTbca curHamn, skui depe3 TpeTin enemeHT ABO 60 Ta gpyrum
andbepeHuioounn enemMeHT 61 BCcTaHoBMOE Tpurep 63 B 0OAMHMYHUIA cTaH. OgHOYaCcHO NOCNIAOBHICTb
iMMyNbCIiB 3 TPETbOro reHepartopa iMnyneciB 64 yepes gecaTnin enemeHT | 65 HagxoanTb B LLOCTUIA
nivnnbHUK iMnyneciB 67. HagxomxeHHs iMMynbCiB 3 TPETbOro reHepaTtopa iMnynbciB 64 B LIOCTUM
NiYNNBHUK IMAYNBLCIB 67 NPUNWHAETBCS B MOMEHT MoyaTKy NPOTiKaHHA CTPYyMY B KOXHiV ¢hasi yepes
NOBITPSIHUN BMCOKOBOMNbTHUIN BUMMKaY, BHACMIAOK YOro Ha BMxogax nepwioro 1, opyroro 2 i TpeTboro
3 paTumkiB CTpymy 3'9BNAOTLCS CUrHanW, siki BiANOBIAHO Yepes YoTUpHaaUAaTUMI 74, N'aTHaaUAaATURN 75 |
WwicTHaguUATUA 76 komnapaTtopu PiKCyloTbCa Y BUMNAAI CUrHany NoridHoi oauHUUI | Yepes3 BiOKpuUTI
yoTupHaausatum 80, n'aTHaguaTnin 81 i wicTHaguaTUn 82 enemeHTn | (Ha nNepLumMx BXogax MPUCYTHI
CUrHanu noriyHoT oAuHULI 3 BUXo4y AaTymnka novatky pyxy 59) HagxoaaTb Ha nepLunini, Apyrun i TpeTin
BXOAW BiciMHaguaToro enemeHTa | 84, BuxigHuUM curHan skoro yepes n'atum 85 Ta deTBepTUn 62
enemeHTn ABO o00Hynge Tpurep 63. OpgHOYacHO CUrHanmu JIOMYHOI OAMHMUI 3 BMXOAIB
yoTupHaguaroro 80, n'aTHaguatoro 81 i wicTHaguaToro 82 enemeHTiB | nocTynaTb Ha TpeTi BXoaum
aBaguaTtb nepworo 99, aoBaguatb Tpetboro 101 i gBaguaTth n'atoro 103 enemeHTiB | Ta HagxoOaTb
BiQNOBIOHO Ha Apyri Bxogu woctoro 86, cbomoro 87 i BocbMoro 88 enemenTiB ABO, BUXigHi curHanm
AKUX HAOXoOAaTb Ha NepLuvi, APYrvi | TpeTin Bxogu apyroro perictpa 94, e no nepeaHboMy PPOHTY
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curHanis BigbyBaeTbca 3anuc LUPOBMX KOAIB, L0 BiAMOBIOAOTb Yacy BBIMKHEHHSI KOXHOI dhasun
MOBITPSIHOMO BMCOKOBOJSIbTHOIO BUMUKAYa. TakoX CUrHan foriYHol oauvHuLI 3 BUXOAY BiCIMHaAAUSTOro
enemeHTa | 84 vepes n'atni 85 Ta vetBepTMn 62 enemeHTn ABO HagxoauTb Ha BXig enemMeHTa
3aTPUMKN curHany 66, skunm vyepes OesikniA Yac ODHyMsie WOCTUIM NiYUNbHUK iMnynbciB 67. CurHan
NOrivyHOI oaMHUL 3 BMXOoAy BiciMHaguaToro enemenTta | 84 yepes n'atun enemeHt ABO 85 3anyckae
apyrun ogHoBiOpatop 89, akunm yepes Agesikuin yac POPMYE Ha CBOEMY BMXOAi KOPOTKOTpMBAIMWIA
curHan noriYHoOl oAuHuUi, SKUMI BigKpuBae AeB'saTHaguaTuMin enemeHT | 91. IMnynbcu 3 BMxoay
YyeTBEPTOro reHepartopa iMmnynbcisa 90 yepes BigKpUTUIN OeB'aTHagUATMI enemeHT | 91 HagxogaTb Ha
nepLUnn BXig CbOMOro nivnnbHUKa iMnynbciB 96, BUXiOHUA LMAPOBUIA KO SKOrO MOCTYMNae Ha BXia
dewmndparopa 97. lNpu uboMy Ha nepLliomy, APYroMy i TPeTbOMY BMXOAax OCTaHHbLOrO MOYEpProBO
3'ABMAIOTLCA CUIHanM MOrivYHOI OAWMHMLUI, SKi HAgXo4ATb Ha Apyri BXoau ABadusTb nepworo 99,
aBaguaTtb Tpetboro 101 i aBaguath n'atoro 103 enemeHTIB |, a TakoX Ha YeTBEPTUI, N'ATUN | LLOCTUIA
BXoAu apyroro perictpa 94, wo npu3BoAUTb A0 MOYEProBOro 34MTyBaHHS BMICTY KOMIpPOK Mam'sTi
ocTaHHboro. OpHoYacHO curHam RoriYHOI oauHWUi 3 BuXody BiciMHaguaToro enemeHta | 84
HagxoauMTb Ha Apyruin BXxig Onoka 3agaHHSA 4vacy BBIMKHEHHS-BMMKHEHHsT 93, Ha BUXoAi SIKOro
3'aBnseTbca UMdpoBUIA KOA, WO BiaNOBIigae MakCUManbHOMY Yacy BBIMKHEHHSA BUMMKada. [pu ubomy
apyrui undposuii komnapaTtop 95 NpoBOoAMTbL MOPIBHSIHHSA KOAiB, WO MocTynatTb 3 6n10Kka 3agaHHs
yacy BBIMKHEHHS-BUMKHeHHs1 93 i gpyroro perictpa 94. Akwo 4ac BBIMKHEHHSI Oyab-sikoi dhasu
BUMMKAYa MEHLUMA HDK MakCMManbHUW, TO Ha BMXoA4i Apyroro uudgpoBoro komnapartopa 95
3'ABNAETbCA CUrHAN NOMYHOro Hyns, 9KMA He NPU3BOANTL 40 cnpavtoBaHHs gpyroro 105, yetBepToro
107 abo woctoro 109 iHOuKaTOpiB, WO CBIAYUTH MNPO MpaBUrbHY pPOBOTY MNOBITPSIHOMO
BMCOKOBOSIbTHOIO BMMMKaya. FAKLWO X Yac BBIMKHEHHs Oyab-akoi dasy BMMMKayYa nepeBuLLye
MaKCMMarnbHWA, TO Ha BUXOAI Apyroro umdposoro komnapatopa 95 3'aBNsA€ETbCA curHam NorivyHol
OAMHULIi, BiONOBIAHWIA iHOMKATOP CMpaubOBYE, a Le CBigYUTb NMPO HEKOPEKTHY poboTy MOBITPSHOrO
BMCOKOBOJSIbTHOIrO BMMUMKa4a. MosiBa curHany noriyHoi OavHuULI Ha YeTBeEpTOMY Buxoai gelumdpaTtopa
97 npuBoaANTb A0 OBHYNEHHSA CbOMOrO NiYMnbHUKA iMNynbeiB 96 yepes aep'atuin enemeHT ABO 92.
KoHTponb 4Yacy BUMKHEHHSI KOXHOI ¢ha3n NOBITPSIHOrO BUCOKOBOJSIbTHOMO BUMMKaYa 34iMCHIOETHLCS
TakMM YUMHOM. AK TiNbKWU NOYMHAETBLCS NPOLEC BUMKHEHHS BUMMKaYa, TO Ha NepLlioMy BUXOAi AaTymka
noyaTky pyxy 59 3'aBnsetbca curHan, skui depe3d TpeTin enemeHT ABO 60 Ta Aapyrui
andbepeHuitoounin enemeHT 61 BcTaHoBMoe Tpurep 63 B oanHUYHMI cTaH. OgHOYacHO NOCHi4OBHICTb
iMNyNbCIB 3 TPETbOro reHepartopa iMNynbciB 64 yepes aecATUn enemeHT | 65 HagxoauTb B LLOCTUN
niymneHWK iMnynbeis 67. Lle TpuBae Ao TuX nip, NOKM Ha Buxodax nepuoro 68, gpyroro 69 i TpeTbLoro
70 gaTumkiB Hanpyrm He 3'SBNATBCS CUrHanuM, ki BigNOBIAHO Yepe3 oavHagusaTun 71, aBaHaguaTum
72 i TpUHagUATMIA 73 KOMNapaTopu, BiOKPUTI oauHAZUATUA 77, ABaHagUAaTUn 78 i TpuHaguatui 79
enemeHTu | (Ha nepwmx Bxodax NPUCYTHI CUrHaNM NOriYHOT OAMHMILI 3 BUXOAY AaTymka nodartky pyxy
59) HagxoasaTb Ha NepLunin, APYrvi i TPETIN BXOAM CiMHagudAToro enemeHta | 83, BuxigHWA curHan
AKkoro 4yepes n'atun 85 Ta yetBepTUn 62 enemeHtn ABO nepeBoouTb Tpurep 63 y HYNbLOBUA CTaH.
OaHo4acHo curHanum norivyHoT oAMHWLI 3 BUXOAIB 0aMHaaudAToro 77, ABaHaguaTtoro 78 i TpMHaauaToro
79 enemeHTiB | nocTtynawTb Ha TpeTi Bxoau asaguatoro 98, aeagusatb apyroro 100 i aBagusTb
yeTBepToro 102 enemeHTiB | Ta Hagxo4saTb BiONOBIAHO Ha MepLli BXxogwu wocTtoro 86, cbomoro 87 i
BocbMoro 88 enementie ABO, BUXigHI cUrHanu SkUX HagxoOATb Ha NepLluvi, Apyrni i TpeTin Bxoam
apyroro perictpa 94, ge no nepegHbomy (OPOHTY curHanis BiobyBaeTbcsa 3anvc undpoBMX KOAIB, L0
Bi4MOBIAAIOTb Yacy BUMKHEHHS KOXHOI pa3un NoBiTPAHOro BUCOKOBOSIbTHOIO BUMUMKaYa. Takox curHan
NOriYHOI OAMHULI 3 BUXOZY CiMHagusToro eneMmeHTa | 83 yepes n'stun 85 Ta yeTBepTUN 62 enemMeHTH
ABO HapgxoguTb Ha BXif enemMeHTa 3aTpuMKM curHany 66, skui Yyepes geskuin yac oOHynsie WocTum
NiYNNbHUK iMNynbCiB 67. CurHan norivyHOi oguHULI 3 BUXOAZY CiMHagusitoro enemeHTta | 83 uvepes
n'atuin enemeHt ABO 85 3anyckae gpyrun ogHoBibpaTop 89, Akuii yepes3 geskun yac opmMye Ha
CBOEMY BUXOZi KOPOTKOTPUBANUI CUrHAI NOriYHOT OOMHULI, KU BigKpUBAE AEB'ATHAAUSATUN €NeMeHT
| 91. IMnynbcy 3 BUXOQy 4YeTBepTOro reHepartopa iMmnynecie 90 4yepes BiAKPUTUN AEB'ATHAALATUN
enemeHT | 91 HaaxoaATb Ha NepLUMi BXi CbOMOro MivnnbHUKA iIMNYnbCiB 96, BUXIOHUI LUMPOBUN KOA
SIKOro noctynae Ha Bxig aelwumdparopa 97. MNpu UuboMmy Ha nepLliomy, ApPYroMy i TpPeTbOMy BMXoAax
OCTaHHbOrO MOYEpProBo 3'ABNAKTLCA CUMHANW NOriYHOI OAMHULI, AKI HagxoOATb Ha Apyri BXoau
asagustoro 98, gsaauate apyroro 100 i aBagusaTtb yetBepTtoro 102 enemeHTiB |, a TakoX Ha
YeTBEPTUN, N'ATUI | LLOCTUI BXOAM ApYyroro perictpa 94, wo npu3BoavTb 4O NOYEProBOro 34nMTyBaHHS
BMICTY KOMIpOK nam'aTi ocTaHHboro. OgHOYacHO curHam foriYHoI OAMHUUI 3 BMXOAY CiMHAOUATOro
enemeHTa | 83 HagxoguTb Ha nepwuin BXig Onoka 3agaHHs 4acy BBIMKHEHHS-BMMKHEHHs 93, Ha
BUXOAi 4AKOro 3'aBnseTbCa UMpPoOBMA KoA, WO BigNOBiAAE MaKCUMarbHOMY Yacy BUMKHEHHS
BUMMKaya. [pu ubomMy apyrmin uudpoBumn komnapatop 95 npoBoAuTb MOPIBHAHHA KoA4iB, LWO
nocTynawTb 3 Groka 3afjaHHs 4acy BBIMKHEHHS-BMMKHEHHs 93 i gpyroro perictpa 94. Akwo 4vac
BUMKHEHHS Oyab-AKOI dpa3n BUMMKaYa MEHLLWIA HiPXXK MakCUMarbHUI, TO HA BUXOAi ApYroro undgpoBoro
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komnapatopa 95 3'aBnSETbCA CuUrHam InoriYHOro Hyns, SIKMA He Npu3BOAMTL [0 CrpalloBaHHA
nepworo 104, Tpetboro 106 abo n'storo 108 iHAMkaTopiB, LLO CBIAYUTL NPO MpaBwUnbHYy pPoBOTY
MOBITPSHOIO BWCOKOBOSIbTHOIO BMMMKaya. FAKLWO X 4Yac BUMKHEHHS Oyab-sikoi ¢ha3u BuMMKada
nepeBuLLyE MakCUMarnbHUIA, TO Ha BUXOAI ApYroro umdpoBoro komnapatopa 95 3'aBnAeTbCs curHan
NOriYHOI OAMHUUi, BIAMOBIAHMIA iHAMKATOP ChNpauboOBYE, a LE CBiAYMTb MPO HEKOPEKTHY poboTy
NOBITPSIHOrO BMCOKOBONbTHOIO BMMMKKada. [losBa curHany noriyHoi oAvHWLUI Ha YeTBEpPTOMY BUXOAI
aewmndpartopa 97 npuBoAUTb OO0 ODHYMEHHS CbOMOrFO MNiuMnbHMKa iMMynbciB 96 4yepe3 OeB'siTUN
enemeHT ABO 92.

Tpusanictb poboTu nepworo ogHosibpaTopa 40 nigibpaHa Takum YnHowMm, Wob 3abesneuntn nicns
BiOKIMIOYEHHS BMMWKA4Ya HaOXOMXKEHHS1 Hambinblioi MOXNMBOI KiMbKOCTI iMAYNbCIB B NepLuni
NiYMnbHUK iMnynecis 49.

[nsa kopekTHOI poBoTU NPUCTPOD HEOBXIAHO CTany yacy nepLuoro AMdepPEHLIYoro eneMeHTa
37 Bnbnpatn MeHLLIOo nepioay NPOXO4KEHHS iMNYNbCiB NEpLLIOro reHepatopa iMnynbcis 42.

YacToTa iMnynbciB nNepLloro reHepartopa iMnynbciB 42 € 3Ha4yHO GinbLUOK 4acToTW IMMYyNbCiB
apyroro reHeparopa imnynbcis 34.

KinbkicTb po3psaais nepworo 49, gpyroro 56, Tpetboro 57 i yetBeptoro 58 nivnnbHUKIB iMNynbCiB,
a TaKOX KiMnbKiCTb KOMNapaTopiB, WO (IKCYIOTb 3HAYEHHS] KOMYTOBaHOIO CTPYMY Ta TUCKY CTUCHEHOTO
noBiTpsi, BUOMPAETLCS B 3aneXHOCTi Big Aiana3oHy BUMIpOBaAHWX CTPYMY Ta TUCKY i Big HeobXigHoOro
CTYNeHsi TOYHOCTi BUBHAYEHHS BUTPAYEHOIO BUMUKAYEM PECYPCY.

KinbkicTb po3psaiB n'AToro nivymnbHUKa iMNynbeiB 41 BUOMPAETLCA B 3aneXHOCTi Big 3HAYeHHsI
MEeXaHi4YHOro pecypcy BMMUKa4a.

Mepwun 32 i gpyrmn 50 dyHKUiOHanNbHI NepeTBOptoBaYvi MOXHa pearnidyBatu Ha MIKpPOCXeMi
NOCTINHOIO 3anaM'aTOBYKYOro NPUCTPOLD, B SKIM 3anucadi BignoBigHI koawW, NPYYOMYy B MEPLLIOMY
dyHKLiOHanbLHOMY nepeTBoptoBadi 32 3anucaHi Kogu, KOXeH i3 SK1x BignoBigae neBHOMY koedilieHTy
crnpavtoBaHHs pobo4oro pecypcy BuMMMKada B 3anexHoCTi Big Oyaob-AKOro i3 MOXNUBMX 3HaYeHb
CTPYMY i TUCKY CTUCHEHOrO MNOBITPS, a B ApyroMy yHKLUioHanbHOMY nepeTtBoptoBadi 50 3anucadi
Koau, $Ki BigoOpaalTb CrnpautoBaHHS pPecypcy BUMMUKaya MpU WOro BKITHOYEHHI Ha KOpPOTKe
3aMUKaHHS B MEPEXi.

®OPMYA KOPUCHOI MOJENI

MpucTpini Ona KOHTPOMIO pecypcy MNOBITPSHUX BUCOKOBOMBTHUX BUMMUKAaYiB, WO MICTUTbL NEepLUUH,
APYrvn i TpeTin gaTyvku CTPyMy, YeTBEepTUM i M'AaTUA KoMnapaTopu, BXOAU SKUX 3'€dHaHi Mk coboto,
BXOAW NepLloro, Apyroro i TpeTbOoro KomMnapaTtopiB NigkntioYeHi BignoBigHO A0 aHanoroBux BXOA4iB
nepLUoro, ApYroro i TPETbOro EneKTPOHHMX KIOYiB, BUXOAM SKMX 3'eOHaHi Mix coboto, apyrmi BXxia
nepLwioro nivyvnbHUKa iMNynbCiB MigknlYeHnn Ao Buxoay nepworo enemeHta ABO, nmepwuin BXxig
Aakoro 3'egHaHuMn 3 BMXOAOM Ornoka yCTaHOBKM Hyns, a APYrui BXig NigKMNoYeHWn [0 BUXOAY
dopmyBada iMNynbCiB, BUXiA4 AaTyuka KoMyTauil 3'€4HaHU 3 BXOAOM MepLUOro AuepeHLiioyoro
ernemMeHTa Ta 3 nepLUMM BXOAOM ApYroro enemMeHTa |, Buxig skoro nigknioveHun 0o sxony popmysaya
iMAyNbCIB Ta 4O ApYroro Bxody neplloro ernemMmeHta |, neplwuvn Bxig Akoro 3'€QHaHWA 3 BUXOAOM
nepLloro reHepartopa iMNynbCiB, a BuUXig NiOKMOYEHWA OO0 MNepLlioro BXoAdy MepLlioro nivunbHMKa
iMNyNbCIB Ta OO MepLunx BXOAiB TPeTbOro, YeTBepTOro i N'AToro enemeHTiB |, BUXig AaTumka TUCKY
3'eAHaHM 3i BXOO4aMM LLOCTOrO i CbOMOrO KOMMapaTopis, Apyrvi BXig JApyroro enemeHta |
NigKNoYeHnin 0o BUXo4y nepLloro umMdpoBOro Komnaparopa, BUXOAW NepLuoro, ApYyroro i TpeTboro
KomnapaTopiB 3'€4HaHi BigNOBIAHO 3 MepLMMU BXOA4aMM LLOCTOrO, CbOMOrO i BOCbMOro efieMeHTiB |,
apyri Bxogu SKuX nNigknoYveHi BignoBigHO A0 MepLuoro, APYroro i TPeTboro BMXOAIB MNepLioro
niynnbHWKa 3 fewmdpaTopoM, a TakoX 3'€dHaHi 3 nepwum, ApYyruMm i TpeTim Bxodamu nepLuoro
pericTpa, YeTBepTU, M'ATUM i LWOCTUI BXOAN AKOro MigKIOYEeHi BignoBigHO A0 MepLuoro, Apyroro i
TPEeTbOro BMXOAIB APYroro nivvMnbHUKa 3 AelmdpaTopoM, a TakoX [0 APYrnx BXOAIB TPeTboro,
YeTBEpPTOro i N'AToro enemeHTiB |, BUXoAU AKMX 3'€AHaHi BiANOBIQHO 3 BXO4aMu OPYroro, TPeTbOoro i
YeTBEPTOro MiYMMbHUKIB IMNYNbCIB, BUXiO AaTyuka KomyTauil yepe3 enemeHT HI nigknioveHun fo
Apyroro Bxofy AeB'ATOro enemeHTa |, nepunin Bxig sikoro 3'eqHaHuiA 3 BUXOAOM APYroro reHeparopa
iMNyNbCiB, a BUXi4 NigKNIOYEHU OO NepLloro BXOAY MepLIOro nivvnbHUKa 3 gewwmndpaTopom, Apyrui
BXifl SIKOro 3'€eAHaHMi 3 BMXOAOM JdaTyuka KomyTalil, BUXig neplioro auvdepeHLiloo4oro enemMmeHTa
nigKItoYeHnii 4o nepioro Bxogy apyroro enemeHta ABO, gpyruii Bxig sikoro 3'€gHaHUn 3 BUXOAOM
dopmyBada iMNynbCiB, a BUXig NIOKNOYEHWA OO0 NEepworo BXo4y APYroro nivurnbHUKa 3
aelwmdpaTtopom, Apyruin BXig SIKOro 3'eqHaHuniA 3 BUXOAOM Groka yCTaHOBKU HyMsi, BUXOOW LLOCTOrO,
CbOMOro i BOCbMOro eniemMeHTiB | nigkntoveHi BigNOBIQHO A0 Kepykuux BXOAIB NEepLloro, ApYyroro i
TPETbOro EeneKTPOHHUX KIIoYiB, BMXOAW 4YeTBEpTOro, M'ATOro, LUIOCTOrO i CbOMOro Kommnapartopis
3'egHaHi BIiANOBIAHO 3 MepLMM, APYrUM, TPETIM i YeTBEpPTMM BXO4amu MepLuoro oyHKLioHansHOro
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nepeTBoploBaya, BuXigHa UUpPOBa LWIMHA SKOro NigKMYeHa A0 BXiAHOI LMPPOBOI LWMHU NepLUoro
pericTpa, BuxigHa LMdpoBa LWKMHA AKOro 3'€4HaHa 3 NepLUod BXiAHOK LMPOBOI LUMHOK MEPLUOro
umdpoBoro Komnaparopa, gpyra BxigHa umdpoBa LWMHA AKOro nigknoveHa Ao BUXIAHOT LMdpoBOT
LUNHKN LMbpOoBOro KomyTaTopa, neplla BxigHa LngpoBsa LWnHa SKoro 3'egHaHa 3 BUXIQHOK LUMGPOBOO
LUMHOIO ApYroro (yHKUiOHanNbHOro nepeTBopioBaya, a Apyra BxigHa uudpoBa LWKMHA Ta BXigHa
umdpoBa WnHa apyroro yHKLioHanbHOro nepeTsoptoBaya NigknioYeHi 4o BUXIgHOT LA POBOI LNHN
nepLloro nivYnnbHMKa iMNynbCiB, BUXiO NEpLUOro AUdepeHLitolyoro enemeHTa 3'egHaHnin 3i BXO4OM
n'aToro nivynMnbHWKa iMNynbCiB, BUXig4 enemeHTa HI nigkniodeHnin 4o Bxogy nepuioro ogHoBibpaTopa,
BUXiZ SKOro 3'eQHaHU 3 KepyruYMM BXOAOM LIMGPOBOro KOMyTaTtopa, BuXig AecAToro komnapartopa
NigKIIOYEHNA OO KEpYH4Oro BXoAy LIOCTOrO €neKTPOHHOro Krio4a, BUXi4 NepLuoro enekTpoHHOro
Kniova 3'egHaHUn 3 BXOA4amMu BOCbMOrO, OEB'AITOro, AECSTOro komnapartopiB, MepLloro i Apyroro
MaclTabyounx nigcunioBadiB, a TakoX 3 aHanoroBMM BXOA4OM YE€TBEPTOro ereKTPOHHOro Krkoua,
BMXOAW NEepLUOro i Apyroro macwtadbyoumx nigcunoBadiB NigknioYeHi 4O aHanoroBMx BXo4iB N'aAToro i
LLIOCTOrO €eNneKTPOHHUX KIoYiB BiAMNOBIAHO, BMXOOW AOEB'ATOrO i OEeCATOro komnapartopiB 3'€aHaHi
BiQNOBIOHO 3 ApyrMMK Bxodamm nepuuoro i gpyroro enemenTtie BUKITFOYHE ABO, nepui Bxoan SIKMX
NigKnoYeHi BigNoBIiQHO [0 BMXOA4IB BOCbLMOro i AEB'ATOr0 KoMnapaTtopiB, a Buxoau 3'€dHaHi 3
KepyloumMMn Bxogamu YeTBEPTOro i N'ATOro eneKTPOHHUX KIHYiB BigNOBIAHO, BMXOOW AKMX, @ TaKoX
BUXiO LIOCTOrOo €neKkTpPOHHOro Knkt4ya nigknoveHi OO0 Bxody YEeTBEPTOro Komnapatopa, SKui
BiAPi3HAETBLCA TMM, LLO B HHOrO BBEAEHO NEPLUNA, APYrMKA | TPETIN NnepeTBopioBaYi Hanpyrn 3MiHHOIO
CTPyMy B Harnpyry NOCTIMHOIMO CTPyMy, OaTYMK nodaTky pyxy, TPEeTin, 4eTBEepTUN, N'ATUM, LLOCTUN,
CbOMMI, BOCbMUI | eB'atun enemeHtn ABO, gpyruii gudepeHUitooumin enemMeHT, Tpurep, TPeTin i
YeTBEPTUN reHepaTopy IMMNyNbCiB, AECATUWA, OOVHAOUATUA, ABaHAgUATUA,  TPUHAOUATUN,
YOTUPHAAUSATUN, M'ATHAOQUATUA, WICTHAOUATUA, CIMHAOUATUA, BiCIMHAOUATUA, OeB'ATHAOUSTUR,
ABafusTUI, ABauaTb NepLni, ABaAUsTb APYrvMi, ABaJUATb TPETin, ABaAUATb YeTBEPTUI | ABadUSATb
N'aTUA enemeHTn |, enemMeHT 3aTpUMKN CurHamny, WOCTUMA i CbOMUIN NiYUNBHUKM iIMNYNbCIB, NEepLUni,
ApYyrvi i TpeTin paTyMkn Hanpyru, OAWHAOUATWIA, OBaHAOUATUMKA, TPUHAOUATURN, YOTUPHAOUSATUN,
N'ATHAAUSTUA | WICTHAAUSATMIA KOoMMapaTopu, ApyrMiA ogHoBiOpaTop, 610K 3a4aHHs Yacy BBIMKHEHHS -
BUMKHEHHS1, OpYrMA pericTp, Apyrun umdpoBun KomnapaTtop, AewmndpaTtop, NepLinin, gpyrum, TpeTin,
yeTBEPTUR, N'ATUM | LWOCTUIA iHOMKATOPU, MpuUYoMy BuXig TpeTboro enemeHTa ABO 3'egHaHuin 3
BXOOOM [pyroro AudepeHLiloldoro enemMeHTa, BuUXig SKOro MigKMOYeHUn [0 nepLlioro Bxopy
Tpurepa, Buxig SIKOro 3'€edHaHM 3 MNepwuM BXOOOM AECATOro enemeHTa |, gpyruin BXxig Skoro
NigKIoYeHnn O BUXOOY TPEeTbOoro reHeparopa iMnynbeciB, a BUXiA4 3'€QHaHWA 3 nepLuMM BXOAOM
LIOCTOro NivnnbHMKa iMNynbCiB, BUXigHa uMdpoBa LIMHA AKOro nigkrnoyeHa A0 BXigHOI LMdpPOBOI
LWMHW Apyroro perictpa, BuxigHa uudposa LMHA SKOro 3'€fHaHa 3 Apyroio BXiAHOKW LMgpoBoo
LUMHOIO Apyroro uMdpoBOro Komnaparopa, neplua BXigHa uUMpoBa LUMHA AKOro NigkryeHa o
BUXIOHOI UMPOBOI LWKMHM Orioka 3afaHHA 4Yacy BBIMKHEHHS-BUMKHEHHS, a BuXig 3'egHaHui 3
nepwumMnM BXOA4aMu [BaguAToro, ABagudaTb Meplioro, ABagudaTb ApYroro, ABadusiTb TPETbOro,
OBajuATb YeTBEpPTOro i ABaguAaTb N'ATOro enemMeHTiB |, BUXoam SKuxX MigKroYeHi BignoBigHO Ao
nepLuoro, Apyroro, TpeTbOro, YeTBepTOro, N'ATOro i WOCTOro iHAMKaTopiB, BUXO4M NepLioro, Apyroro i
TPeTbOro AaTyukiB Hanpyru 3'edHaHi 3 BXxog4amMu OOuHAJUATOro, ABaHaguUAToro i TPUHaZUAToro
KOoMMnapaTopis, BUXOAM SKUX MiAKMOYeHi BiANOBIAHO A0 APYrMX BXOAiB oAMHaaUATOro, ABaHaAUSTOro i
TPUMHAOLUATOro eneMeHTiB |, nepLui BXoam gkux 3'€4HaHi 3 nepwmMMm BUXO4OM AaTymKa noyaTky pyxy, a
BUXOAW MiOKIIOYEeHi BiANOBIQHO 4O NepLloro, ApYyroro i TpeTbOoro BXOAIB CiMHAOUSATOro enemexTa |,
BMXOOW MepLloro, Apyroro i TPeTboro AaTyuKiB CTpyMy 3'egHaHi 3 BXogaMu YOTUPHAALUSATOro,
N'ATHAQUATOro i WIiCTHAAUATOro KoMMnapaTopiB BiAMOBIOHO, BUXOAW SKMX NiAKMNOYEHi BignoBigHO [0
OpYyrux BXoAiB YOTUPHAAUATOro, M'ATHAAUATOrO i WICTHAOUATOro enemMmeHTiB |, nepli BXoau SiKUX
3'egHaHi 3 OpyrMM BUXOAOM AaTyumka noyaTKy pyxy, a BMXOAM NiAKMOYEeHi BiANOBIAHO A0 NepLuoro,
Opyroro i TpeTboro BXOAIB BiCIMHAOUATOro enemeHTa |, Buxoan ciMHaguaToro i BiCiMHaAAUATOro
enemeHTiB | 3'egHaHi BiANoBigHO 3 MepwVMM i OpyruMn BXxodamu Ornoka 3agaHHs vacy BBIMKHEHHS-
BMMKHEHHS Ta n'atoro enemeHta ABO, BuXig AKOro Migkm4YeHun 0o BXOA4y Apyroro ogHoBiGpaTopa
Ta 0o Agpyroro Bxody uyetBepToro enemeHta ABO, nepluvn BXig SKOro, a TakoX nepLivMn BXig
aes'atoro enementa ABO 3'egHaHi 3 BUxogom nepuioro enemenTa ABO, Buxig 4eTBepTOro enemMeHTa
ABO nigkntoyeHni 4o Apyroro BXo4y Tpurepa Ta 4o BXo4y eneMeHTa 3aTpUMKKM CurHany, BUXig skoro
3'eQHaHWI 3 ApYrMM BXOAOM LLOCTOrO NiYunbHMKa iMNynbCiB, BUXOAU OAUHAALSATOro, ABaHAAUSTOrO i
TpUHaguAToro enemeHTiB | NigknoyeHi BigNOBIAHO OO MepLUMX BXOAIB LLIOCTOro, CbOMOrO i BOCbMOrO
enemeHTiB ABO, Opyri Bxoam SkMx 3'eqHaHi BiAMOBIAHO 3 BMXOAaMM YOTUPHAZUATOro, N'aTHagUAToro i
WiCTHaOUATOro enemMeHTiB |, a BUXOAM NiKNIOYEHI OO MepLloro, Apyroro i TpeTboro BXOAiB ApYroro
pericTpa, 4eTBepTUA, N'ATUN | LWOCTMI BXOOM SIKOro 3'efqHaHi BiAMOBIAHO 3 MepLuMM, APYrvM i TpeTim
BUXo4amu gewncppatopa, 4eTBEpTUA BUXI4 HAKOro MigKMYeHMW 00 LpYyroro BXxody AeB'daToro
enemeHTa ABO, BuXig sIKOro 3'€eAHaHWi 3 OPYrMM BXOAOM CbOMOIO MiYMSibHUKA iMMNyNbCiB, BMXigHA
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uMdpoBa LWMHA SKOro MigKMo4YeHa OO0 BXigHOI UMAPOBOI WIMHM AewundpaTtopa, a nepwui BXig
3'eQHaHWIA 3 BMXOOOM [AEB'ATHaAUATOro enemeHTta |, nepwuin BXig SIKOro nigknioyeHun o Buxomy
Apyroro ogHoBibpaTopa, a Apyrui BXig 3'€AHaHMIA 3 BUXOOOM YETBEPTOro reHepartopa iMnynbCis,
nepwnin Buxig gewwudpartopa nNigkNioYeHnn 4o Apyrux BXOAiB ABafUATOro i ABagusTb NepLlioro
enemeHTiB |, gpyrmn Buxig Aewwudpartopa 3'egHaHWA 3 ApYrMMM BXodamu ABagudaTb Apyroro i
OBaguUATb TPETbOro enemeHTiB |, TpeTin Buxig gewundpaTtopa MigKNIOYEHUW [0 APYrux BXOAIB
ABaduUsiTb YETBEPTOro i ABafusaTb M'ATOrO0 enemeHTiB |, BUXOAM OAMHAAUSTOro, YOTUPHAOUATOro,
ABaHaguaToro, N'aTHagUATOro, TPUHAJUATOro i WiCTHAQUATOro enemeHTiB | 3'egHaHi BignosigHO 3
TpeTiMm Bxogamu [BaguAToOro, ABajusaTb MNepLloro, ABaaudTb Apyroro, ABafuAaTb TPETbLOro,
ABafUsiTb YeTBEpTOro i ABaAuATb N'ATOro enemeHTiB |, BUxoau nepLuoro, Apyroro i TpeTboro gaTvumkis
CTPYMy MiAKMOYeHi BiANOBIAHO OO MepLIoro, ApYyroro i TPeTbOro NepeTBoploBaYiB Hanpyrn 3mMiHHOro
CTPYMY B Hanpyry nocTiHOro CTpymy, BUXOAM SKUX 3'€QHaHi BiAnoBiAHO 3 BXOA4aMu NepLloro, Apyroro
i TPETBOro KOMNapaTopiB, NEpPLUNI i APYrM BUXOOM AaTyuka nodaTtky pyxy NigkrodeHi 4o nepLloro i
Apyroro BxogiB TpeTboro enemeHta ABO.
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