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(54) NPUCTPIX ANSA KOHTPOIO PECYPCY IPYNU KOMYTALIMHUX ANAPATIB

(57) Pedpepar:

MpucTpin 4ns KOHTPOMO pecypcy rpynu KoMyTauinHUX anapaTtiB MICTUTb AaTUMKN CTPYMY i KoMyTauii,
a TaKkoX MiYUNBHUKM ENEKTPUYHOrO Pecypcy Ha KOXHY dasy KOXHOro BUMUKada, B6nok aHanoro-
uUMpPOBOro MNepeTBOpPeHHs, BNOK BaroBux KoediuieHTiB, B SIKOMY OBYUCIHOETLCSH HEPiBHOMIPHO
BiANpaubOBaHMN pecypc T[pynu BUMUKAYIB B MOMEHT KOMyTauii, OnOK CMHXpOHi3auii, 6nok
niHeapwu3adii. lNMpn BBIMKHEHHI BUMUKa4Ya MOMEHT MOYaTKy NPOTIKaHHSA CTPyMYy Yyepes3 OauH 3 Nontocis
iKCYETbCA SIK NOYATKOBUMA MOMEHT 4Yacy i Bif LbOr0 MOMEHTY MOYMHAE BiApaxoByBaTUCL 4YacoBa
3aTpMMKa KOMyTauil iHWWX MnomciB, B pasi ii nepeBuleHHs 3a HOpMY Ha BignoBigHWMX BMXodax
NPUCTPOIO 3'ABMAETLCH CUrHar.
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KopucHa Mopenb HanexuTb [0 obnacTi enekTpoTexHikm i moxe OyTnm BukopucTaHa angd
BUMIipIOBAHHS KOMYTaLiHOrO pecypcy rpyny BUCOKOBOSIbTHUX BUMMKAYIB B pagianbHUX eneKkTpUYHuX
Mepexax 3 OAHOCTOPOHHIM XUBMEHHAM.

Bigomnii npucTpin onsi KOHTPOSO pecypcy rpynu KomyTauinHux anapartiB ([lateHT YkpaiHu Ne
9599, M. kn. GO7C 3/10, 6ton. Ne 10, 2005), WO MICTUTb NEPLINA, OPYIUIA | TPETIA AaTYNKM CTPYMY,
BUXOAWN SAKUX NiAKMNOYEHi BigNoOBIiOHO OO BXOAIB MepLUOro, ApYyroro i TpeTboro KomnapaTopiB Ta Oo
aHarnoroBmMx BXOiB MepLUOro, OPYroro i TPeTbOro EnNeKTPOHHWUX KIodiB, BUXOAM SKUX 3'€dHaHi 3
BXOA4amy 4eTBepToro i M'AToro KomnapaTtopis, APYrMi BXif NepLIoro MiYnrbHUKa iMNynbeciB
nigkrodYeHni oo Bmuxoay nepuioro enemeHta ABO, nepwwnii Bxig siKoro 3'egHaHuii 3 BUXogom 6rioka
YCTaQHOBKW HyNs, a ApYyruin BXiO NigKnoyeHWn Jo Buxoay ¢popmyBaya iMnynbciB, BMXig nepLuoro
reHepartopa iMnynbciB 3'€gHaHWi 3 NepLnM BXOAOM MepLIoro enemMeHTa |, Buxig sikoro nigknioyeHuin
00 MepLloro Bxody MepLlioro nivvnbHUKa iMnynbciB i 3'€QHaHMA 3 nepwmMmn BXogamu TPeTboro,
YyeTBEpPTOro i N'aToro enemeHTiB |, BXia dopmyBaya iMnynbCiB pasoMm 3 ApyrMM BXOAOM MEpLUOro
enemeHTa | nmigknioyeHi o BMxody Apyroro enemeHTta |, nepwun Bxig SKOro 3'egHaHUn 3 BUXOOOM
apyroro enemeHta ABO, BMX0AM nepLuoro i Apyroro AaTymMKiB KOMyTauii NigkntoyeHi BignoBigHO A0
nepworo i Agpyroro BxodiB pgpyroro enemeHta ABO, Buxig sKoro 3'€edHaHMA 3 BXOAOM
AndbepeHLitolodoro enemMeHTa, BUXig nepuloro gatynmka KomyTtauii nigknioyYeHMn OO0 Neplumx BXOAIB
TPUHAJUATOro, YOTUPHAZUATOro i N'ATHaguAToro enemMeHTiB |, BUXig Apyroro gatymka komyTauii
3'egHaHMi 3 nNepwuMn BXOd4amm OEeCSATOro, oAMHaauaToro i ABaHaguaToro enemedTiB |, Buxogun 3
AecaToro no n'aTHagusaTMA enemeHTiB | nigknoyeHi BignoBigHO A0 BXogiB 3 ApYroro no CbOMWIA
NiYNNBHKKIB IMNYNbCIB, APYri BXOAW OECATOro i TpuHaauatoro enemeHTiB | 3'egHaHi mixk coboto, apyri
BXOOW OAMHAAUATOrO i YOTUPHAAUSTOro enemMeHTiB | nigkniyeHi oaMH OO O4HOro, Apyri BXoau
ABaHafUATOro i N'ATHaaUATOro enemMeHTiB | 3'egHaHi Mixk cob6ot0, BUXOAW NepLUOro, APYroro i TpeTboro
KOMMapaTopiB NigKMoYeHi BiaNOBIAHO OO NepLUMX BXOAiB CbOMOro, BOCbMOrO i AEB'ATOro enemeHTiB |,
APYri BXOAW AKMX 3'€QHaHi BiANOBIAHO 3 NepLunM, ApYrMM i TPETiM BUXOAAaMM NEPLUOro MiYnnbHUKa 3
aewmnpaTtopom, a TakoX 3 NepLunm, Apyrum i TpeTim BXxogamu perictpa, YeTBepTun, N'aTuUm i LoCcTuin
BXOAW AKOro MigKMYeHi BignoBigHO 4O NepLloro, Apyroro i TpeTboro BUXOAIB APYroro nivymnbHuKa 3
aewmnpaTtopom, a TakoxX 40 APYrnX BXOAiB TPETLOro, YeTBEPTOro i N'ATOro enemeHTiB |, BUXoamn siKux
3'edQHaHi BiANOBIAHO 3 APYrMMU BXOA4aMU TPUHAOUATOro, YOTUPHAAUATOrO i N'ATHAAUATOro enemMeHTiB
I, Buxig gpyroro enemeHta ABO 4epe3 enemeHT HI nigknioyeHwn go gpyroro Bxogy LIOCTOro
enemeHTa |, nepwwuin BXig SKoro 3'€edHaHMW 3 BUXOAOM [PYroro reHepartopa iMnynbCiB, a Buxig
NiAKNIOYEHUA 00 MNepLioro BXOA4Y MNeplloro nivurnbHUKa 3 Aewndpatopom, ApPYrnn BXid SKOro
3'egHaHui 3 Buxodom apyroro enemeHta ABO, Buxig gndepeHLuioyoro enemeHTa nigknioYyeHni oo
nepLllioro Bxody TpeTboro enemeHta ABO, gpyrui Bxig skoro 3'egHaHuin 3 BMXOAOM dhopmyBada
iMMynbCiB, a BUXiA NiOKNIOYEHUI 0 MepLloro BXody ApYroro nidunbHuKa 3 gewumndpartopom, Apyrnm
BXi AKOro 3'e4HaHun 3 BMXOAOM Ofioka yCTaHOBKW HyMsi, BUXOAW CbOMOrO, BOCbMOIO i AEB'ATOro
ernemMeHTiB | nigknoyeHi BigNoBiAHO OO Kepy4mx BXOAIB MepLIoro, ApYyroro i TPeTboro enekTPOHHUX
KntoYiB, BUXOAM HYETBEPTOro i N'ATOro kKoMnapaTopiB 3'€AHaHi BigNoBigHO 3 NepLuvMm i Apyrum BXxogamm
dyHKUiOHaNbLHOro NepeTBoploBaya, BMxigHa UndpoBa LINMHA SKOro nNigknoyeHa Ao BXigHOT LmMdpoBoi
LWWNHX pericTpa, BuUXigHa uMdpoBa LIMHA SKOro 3'€d4HaHa 3 MEpLUO BXIiAHOK UUMPOBOK LUNHOKW
LumdpoBOro komnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigkndeHa A0 BUXIAHOI LMdPOBOI
LLUMHM NepLLOro MivunbHWKa iMNynbCiB, a BUXig 3'€4HaHWA 3 4pyrMM BXOOOM ApYyroro enemMeHTa .

(0ONOBHUM HEAONIKOM OAHOro NPUCTPOID € HeJOCTaTHI PYHKLUIOHANbHI MOXIMBOCTI, TakK 9K BiH He
AO3BOMSE BUMIPIOBATU Ta OUiHIOBaTM NodpasHy 3aTpuMMKy KOMyTauil BUCOKOBOMNbTHUX BMMMKAYIB, LLO
BUKOPUCTOBYIOTBCA B EJTEKTPUYHUX CUCTEMAX | MEPEXAX.

Ak Hanbnwx4mm aHanor BMbpaHoO NPUCTPIN ANst KOHTPO0 PECYpPCy rpynu KOMyTauiHMX anaparis
(MateHT Ykpainm Ne 15902, M. kn. GO7C 3/10, 6ton. Ne 7, 2006), Lo MiCTUTb NepLUnin, APYrniA | TPeTin
OaTyukn CTpyMmy, BUXOoOM SKUX 3'edHaHi BignoBiAHO 3 Bxodamwu MepLioro, Apyroro i TPeTboro
KOMMapaTopiB Ta 3 aHanoroBuMm Bxogamu nepLuoro, Apyroro i TpeTbOro enekTpoHHUX KIoYiB, BUXOAN
AKUX MiOKNIOYeHi oaMH OO0 OOHOro, BXOAW YeTBEepTOoro i N'aToro komnapaTopiB 3'egHaHi Mk coboto,
OpYyruin BXig nepLlloro niyunbHUKa iMOYNbCIiB NigKnoyYeHun Ao Buxody nepworo enemeHta ABO,
nepLui BXig SIKOro 3'€QHaHUA 3 BUXOAOM Orioka yCTaHOBKW Hymsi, @ OApYrvi BXig NigKnoyYeHun Oo
Buxoay ¢popmyBaya iMnynbCiB, BUXig NepLioro reHepaTtopa iMnynecis 3'€AHaHWI 3 NepLnM BXOAOM
nepLuoro enemeHTa |, BUXig AKOro nigknio4YeHMn Ao NepLioro BXo4y NepLloro fivvnbHUKa iMnynbeiB i
3'edHaHWM 3 nepwvMn BXodaMu TPETbOro, 4YeTBepToro i n'atoro enemextiB |, BXxig ¢opmysBaya
iMNynbCiB pasoMm 3 ApyrMM BXOAOM MepLUIOro enemMeHTa | nigknoyeHi 4o Buxody Apyroro enemeHTa |,
neplwunn BXxig sIKOro 3'egHaHWi 3 BUXOOOM Apyroro enemeHTa ABO, BMXoau NepLUoro i Apyroro
AaTyukiB kOMyTauii NigKoYeHi BIONOBIAHO A0 MepLlloro i gpyroro BxogiB gpyroro enementa ABO,
BUXiO AKOro 3'egHaHuin 3 BXOAOM AMPEPEHLOYOro enemMeHTa, BUXig NepLlioro gatymka Komyrtawii
NiAKNIOYEHNA 00 NepLUMX BXOAiB TPMHAAUATOr0, YOTMPHAAUATOrO i N'ATHaguUATOro enemMeHTis |, Buxig
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OpYyroro gaTtyvka KomyTauil 3'egHaHun 3 nepwmMmmn Bxogamm 4ecaToro, 0 AMHaaUsaToro i ABaHaausaToro
enemMeHTiB |, BUXoam 3 AecaToro no N'aTHaAuUATUIA eneMeHTiB | nigkntoYeHi BiAnoBiAHO 00 BXoAiB 3
ApYyroro nNo CbOMMWIK NIYUNBHUKIB iIMNYMbCIB, OpYri BXoAM LECATOro i TPUHAAUATOro enemMeHTiB |
3'egHaHi Mixx coboto, apyri BXogu oguMHaguUaToro i YOTMpHaaUAToOro enemMeHTiB | nigkroyeHi oguH o
OAHOro, Apyri BXoAM [OBaHAAUATOro i N'aTHagusToro enemeHTiB | 3'egHaHi Mix coboto, Buxoau
nepLloro, Apyroro i TPETbOro KomnapaTtopiB MigKMYeHi BignoBiAHO OO0 MepLiux BXOAiB CbOMOrO,
BOCbMOrO i AeB'ATOro enemeHTiB |, Apyri Bxoan akux 3'egHaHi BignoBigHO 3 nepLunM, ApYrnm i TpeTim
BMXO4aMM MepLIoro AivnnbHUKa 3 gewmnpaTtopom, a TakoX 3 NeplumMMm, ApYrum i TpeTiM Bxodamu
perictpa, YeTBepTUh, N'ATUIA i LWIOCTMIA BXOAM SKOrO MNigKIOYEHi BiANOBIAHO OO MepLioro, Apyroro i
TPETbOro BMXOAIB APYroro niuvMnbHUKa 3 AelwmdpaTopoMm, a TakoX [0 APYrnx BXOAIB TPETbOro,
yeTBepTOro i n'atoro enemMmeHTiB |, Buxoau SKMX 3'€QHaHi BIANOBIAHO 3 APYrMMW BXo4amu
TPMHAQUATOro, YOTMPHAOUATOro i N'aTHaguaToro enemeHTiB |, Buxig apyroro enemeHta ABO uepes
enemeHT HI nmigknioveHnin oo opyroro BXO4y LUOCTOro enemeHTa |, nepwmi Bxig SKoro 3'egHaHui 3
BMXOOOM [pYroro reHepartopa iMnynbCiB, a Buxig nigknioYeHurn OO NepLuioro Bxody MepLuoro
niynnbHWKa 3 gewmndpaTopom, APYrUiA BXig sIKOro 3'egHaHuin 3 BUxogoM Apyroro enemeHta ABO,
BUXiA OMepeHLiloYoro enemMeHTa nigknioyYeHnn 0o neplioro Bxogy TpeTboro ernemeHTa ABO,
apyrmi Bxig sikoro 3'egHaHui 3 BUXoAoM dhopMyBaya iMNynbCiB, a BUXig NiAKMOYEHUA OO NepLloro
BXoOy ApYyroro nidunbHuMKa 3 AelwundppatopoM, OpYrvi BXig sikoro 3'egHaHuin 3 Buxogom Grioka
YCTAHOBKW HYynsi, BUXOOW CbOMOrO, BOCbMOMO i AEB'ATOro eniemMeHTiB | nigkntoyeHi BignosigHO A0
Kepyloumx BXOAiB NepLloro, ApYyroro i TpeTbOro eneKTpPOHHUX KIIHoYiB, BUXOAWM YEeTBEpTOro i n'atoro
KoMnaparopis 3'e4HaHi BiANOBIAHO 3 NepwuM i gpyrMm Bxogamu yHKLIOHaNbLHOro nepeTBoproBaya,
BMXigHa UMdPOBa LIMHA SKOrO MiAKMoYeHa 40 BXiQHOI LUMAPOBOI WWHK pericTpa, BuxigHa umdposa
WMHa €Koro 3'egHaHa 3 MNepLUoK BXIOHOK UUGPOBOK LWIMHOK UMdpoBOro kKomnapatopa (B
noAanbLUIOMY - NepLloro undpoBoro KoMmnapartopa), Apyra BxigHa LmMdpoBa LWMHa SKOro nigknoveHa
00 BUXiOHOI UMAPOBOI LLMHU NEPLUOro MiYnnbHUKA iMMynbCiB, a BMXig 3'€QHaHUA 3 OPYrUM BXOOOM
apyroro enemeHTta |, Buxig BOCbMOro KomnapaTtopa RigKMloYeHUn OO0 Kepykuyoro BXo4y LUOCTOro
€NEKTPOHHOrO KNtoYa, BUXig NepLUoro enekTpoHHOro Knya 3'egHaHni 3i BXogamm LWoCTOoro, CboMOoro,
BOCbMOIO KOMMapaTopiB, MepLIOro i Apyroro mMaclitabyo4mx nigcuntoBadiB, a TakoX 3 aHanoroBuMm
BXOZOM YETBEPTOro €MeKTPOHHOrO Krk4va, BUXOAM MEePLUOro i Apyroro macltabyroumx nigcunoBadis
NigKNOYEHi 0O aHanoroBMx BXOAiB N'ATOrO i WIOCTOr0 €fIEKTPOHHMX KioYiB BigNoBigHO, BUXOAM
CbOMOro i BOCbMOro komnapartopiB 3'egHaHi BignoBiAHO 3 ApyrMMW BXoJamu NepLuoro i Apyroro
enemeHTiB BUKJTIOYHE ABO, nepwi BxoaM SKMX BigNOBiOHO NIOKMKYEHI OO BMXOAIB LIOCTOrO i
CbOMOro KoMnapaTtopiB, @ BUX0AM 3'eQHaHi 3 Kepylo4mMMu BXo4amMn YETBEPTOro i N'ATOro enekTPOHHUX
KIoYiB Bi4MNOBIAHO, BUXOOU AKMX, @ TaKOX BUXig LLIOCTOro €NeKTPOHHOro Krto4a NigkniodeHi 4o Bxoay
YeTBEPTOro kKoMnapaTopa.

["ONoBHUM HeorikoM A4aHOro NPUCTPOIO € HeAOCTaTHI PYHKUiOHAIbHI MOXIUBOCTI, Tak SIK BiH He
AO3BOMSE BUMIPIOBATU Ta OUiHIOBaTM NodpasHy 3aTpuMMKy KOMyTauil BUCOKOBOMNbTHUX BMMMUKAYIB, LLO
BUKOPUCTOBYIOTLCA B €NTEKTPUYHUX CUCTEMAX | Mepexax.

B ocHoBY KOpuCHOI Mofeni nocTtaBrneHo 3agadvy CTBOPEHHS MPUCTPOID ONA KOHTPOSo pecypcy
rpyny KOMyTauiiHUX anaparTiB, B SIKOMy 3a paxyHOK BBEOEHHSI HOBWUX OnokiB Ta 3B'A3KIB MiXX HUMMK
JOCAraeTbCa MOXMMBICTb OLUiHIOBATM nodasHy 3aTpuMMKy KOMYyTaLil BUCOKOBOSbTHUX BUMMUKAYIB, LLO
NPU3BOAMTbL A0 PO3LUNPEHHS (DYHKLIOHANBHUX MOXITUBOCTEN.

lMocTaBneHa 3agjaya BUPIWYETbCA TUM, WO B MNPUCTPIN ONs KOHTPON pecypcy rpynu
KOMYyTaUiiHMX anapariB, WO MICTUTb NEPLUNA, OPYrMIiA | TPETIN AaTYMKN CTPYMY, BUXOAN AKUX 3'€OHaHI
BiQNOBIOHO 3 BXOAamMu NepLUOro, APYroro i TPeTbOro KommnapatopiB Ta 3 aHanoroBMMu BXOAaMwu
nepLloro, Apyroro i TpeTboro efIeKTPOHHUX KIYiB, BUXOAN AKMX MigKMOYEeHi 0AUH OO O4HOro, BXOAM
YeTBEPTOro i M'ATOro kKoMnapaTopiB 3'egHaHi Mk cobO0, APYrnin BXif MEPLLOro MiYnSibHUKA iMNYNbCiB
nigKrtoyYeHnin 0o Buxody nepiioro enemeHTta AbO, nepwwni BXig sIKOro 3'egHaHui 3 BUXogom Grioka
YCTaAHOBKW HyNs, a Apyruin BXig NigKnoyeHWn Jo Buxody ¢popmyBaya iMnynbciB, BMXig nepLuoro
reHepartopa iMnynbciB 3'€AHaHWI 3 NepLINM BXOAOM MEPLUOro enemMeHTa |, Buxig skoro nigknioveHun
00 nepLlioro BXody nepLlioro nivvnbHUKa iMnNynbeiB i 3'€QHaHMA 3 nepwmMm BXogamu TpeTboro,
YyeTBEpPTOro i N'AToro enemeHTiB |, BXiA dopmyBaya iMnNynbCiB pasoMm 3 ApyrMM BXOAOM MepLUOro
enemMmeHTa | nmigknioyeHi 0o BMXoAdy Opyroro enemeHTta |, nepwwmin BXig sSKOro 3'€qHaHUn 3 BUXOOOM
apyroro ernemeHta ABO, BMxoaM nepLuoro i Apyroro AaTymkiB KOMyTauii NigKMoYeHi BiANOBIAHO OO0
nepworo i pgpyroro BxodiB gpyroro enemeHta ABO, Buxig £koro 3'egHaHui 3 BXOAOM
AndbepeHLitolo4oro eneMeHTa, BUXig Neplioro gaTdmka KomyTauil NigknioYeHun 0o neplumx BXOAiB
TPUHAJUATOro, YOTUPHAJUATOro i MN'ATHaguAToro enemMeHTiB |, BUXig Apyroro gatyuka komyTtauil
3'eQHaHMi 3 nNepwuMn BXOd4amu OECATOro, oauMHaauaToro i ABaHaauaToro enemedTis |, Buxogu 3
AecAaToro no n'atHagusaTMi enemeHTiB | nigknioyeHi BignoBigHO OO BXOAIB 3 APYroro no CbOMWNA
NiYNNBbHKYKIB IMNYIbCIB, APYri BXOAW OECATOro i TpuHaauatoro enemenTiB | 3'egHaHi mixk coboto, apyri
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BXOOW OAMHAAUSATOro i YOTUPHAAUATOro enemMmeHTiB | nigkniyeHi ogvH OO OAHOro, Apyri Bxoawm
ABaHagUAToro i N'aTHaauAaToro enemeHTiB | 3'egHaHi Mk coboto, BUXoamM NepLuoro, Apyroro i TpeTboro
KomMnapaTopiB NigkmnoYeHi BiaNoBIigHO OO NepLUMX BXOAiIB CbOMOro, BOCbMOrO i A4EB'ATOro enemMeHTiB |,
Apyri Bxogu sikmx 3'egHaHi BignoBigHO 3 nepwnm, ApYrMm i TpeTiM BUXO4amMu NEPLUOro RiYnnbHMKa 3
aewmnpaTtopom, a Takox 3 nepLunm, apyrum i TpeTim BXxogamu perictpa, YeTBepTUn, N'aTum i woctum
BXOAW AKOro MigKMoYeHi BignoBigHO 4O NepLloro, Apyroro i TpeTboro BUXOAIB APYroro nivnnbHuKa 3
aewmnpaTopom, a TakoX 40 APYrMX BXOAIB TPETLOro, YeTBEPTOro i N'ATOro efieMeHTIB |, BUXOAn SKnx
3'egHaHi BigNoOBIgHO 3 ApYrMMK BXOA4aMU TPUHALUSATOro, YOTUPHALUSTOrO i N'ATHAAUATOrO enemMeHTiB
I, Buxig gpyroro enemeHta ABO 4epe3 enemeHT HI nigknioyeHwn go gpyroro BXogy LIOCTOrO
enemeHTta |, nepwwuii BXig AKOro 3'edHaHU 3 BUXOOOM OPYroro reHepatopa iMnynbciB, a BuXig
NigKIloYeHnA 0O MNepLloro BXOA4y NepLuoro niyunbHuka 3 gewmdpatopom, OpYyrun BXig SKOro
3'egHaHui 3 BUxogom apyroro enemeHta ABO, Buxig AvdepeHLitornyoro enemMeHTa nigkniovyeHun o
nepworo BxoAy TpeTboro enemeHta ABO, gpyrui BXiA AKOro 3'€gHaHuWiA 3 BMXOAOM dpopMyBava
iMNynNbCiB, a BUXiA NigKNIOYEHMIA A0 NepLloro BXody ApYroro niyvnbHuKa 3 gewumncpatopom, Apyrum
BXid SAKkOro 3'egHaHWA 3 BUXOOOM Onoka yCTaHOBKW HYfsl, BUXOOW CbOMOrO, BOCbMOFO i OEB'ATOro
enemeHTiB | NigknoYeHi BignoBigHO 40 Kepyloumx BXOAIB MEpLUOro, ApYroro i TpeTboro enekTPoOHHUX
KIH0MiB, BMXOOM YETBEPTOro i N'ATOro KoMnapaTopiB 3'eqHaHi BiANOBIgHO 3 NepLUMM | APpYrMM BXo4amu
dyHKUiOHanNbHOro nepeTBoptoBaya, BUXigHa uMdpoBa WnHa SKOro nigknoveHa Ao BXigHoi LumMdpoBoi
LWWNHX pericTpa, BuMXigHa uMdpoBa LIMHA SKOro 3'€edHaHa 3 MNepLUol0 BXiAHOK LMEPOBOKD LUMHOK
nepworo umcpoBoro Komnapartopa, gpyra BXigHa uUudpoBa LUMHA SAKOro nigkmnioveHa A0 BUXIQHOI
UMpOBOI WIMHM NEepLloro MiYvmnbHMKa iMNYnbCiB, a BWXig 3'€4HaHWA 3 ApyruM BXOAOM ApPYroro
enemeHTa |, BUXig BOCbMOro komnaparopa MigknioYeHun 0o KEPYHUYOro BXo4y LLOCTOro efeKTPOHHOMo
Krnoya, BMXi4 MepLloro eneKkTPoHHOro Krwya 3'egHaHvi 3i BXOA4amMu LIOCTOro, CbOMOro, BOCbMOrO
KOMMapaTopiB, MepPLUOro i Apyroro MacliTabyrumx nigcurnoBadviB, a TakoX 3 aHanoroBum BXOAOM
YEeTBEPTOro EneKTPOHHOro KMio4a, BMXOAW MEpLIoro i Apyroro Maclwrabywounx nigcuniosadis
NigKNIOYEeHi 0O aHanoroBMx BXOAiB N'ATOrO i LWOCTOr0 €fEeKTPOHHMX KioYiB BigNoBigHO, BUXOAM
CbOMOro i BOCbMOro KomnapaTopiB 3'egHaHi BignoBigHO 3 OpYrMMM BXO4amMu MepLuoro i gpyroro
enemeHTiB BUKJTKOYHE ABO, nepwi BXxoAu SIKMX BignNoOBiQHO NiAKMOYEHi OO0 BMXOAIB LIOCTOrO i
CbOMOro KoMnapaTtopiB, a BUXoau 3'€QHaHi 3 KepyloumMMu BXo4amMu YeTBEPTOro i N'ATOro enekTPOHHUX
KnioYiB BiANOBIOHO, BUXOAM AKMX, @ TAKOX BMXig LLOCTOro eneKTpoHHOro Knio4a nigkniodeHi 4o Bxoay
YeTBEPTOro KoMnapaTopa, BBe4EHO OeB'ATUN, AECATUI | ogMHaaUATUIA koMmnapaTtopu, enemeHT ABO-
HI, ogHoBibpaTop, yetBepTuii enemeHT ABO, TpeTin, yetBeptun i n'atun enemeHtn BUKITHOYHE
ABO, TpeTin reHepaTop iMnynbCiB, Tpurep, LWICTHAAUATUIA, CiMHAOUATURA, BiCIMHaOUATUN,
AeB'dTHaguaTui, OBagusaTvi, OBafusaTb Mepwui, ABagusaTb ApYyruv, OBafusaTb TPeTin, ABaguATb
YeTBEPTUN | ABaAUATb N'ATUA enemeHTu |, BNok 3agaHHa HOPMOBAHOI 3aTPMMKK, BOCbMUN, OEB'ATUN i
AEeCATUN NIYUNBHUKKX IMNYIbCIB, APYrMIA, TPETIN | YeTBEpPTUN LMdPOBI KOMNapaTopu, NepLmnin, apyrum,
TPeTiA, YeTBepTUN, M'ATUN i LWOCTUA iHOUKATOPW, NPUYOMY BMXOAW MEpLUOro, APYroro i TpeTboro
AaTyukie cTpyMmy 3'egHaHi Bi4noBigHO 3i Bxogamu AeB'aToro, 4ecAToro i oAMHaauUsToro komnapartopis,
BUXiO OeB'ATOro KomnapaTtopa NigkniovYeHUn A0 neplumx BxoaiB TpeTboro enemeHta BUKITKOYHE
ABO Ta enemeHta ABO-HI, o gpyroro Bxoay n'atoro enemeHta BUKITFOYHE ABO Ta go TpeTtboro
BXoA4y LWiCTHaAuUAToro enemeHTta |, BUXia4 gecAaToro komnapaTtopa 3'€eAHaHui 3 nepwmnmu BXodamu
yetBepToro enemeHta BMKIKOYHE ABO Ta wicTHaguatoro enemMeHTa |, 3 Apyrum BXOAOM TPETbOro
enemeHta BUKITIOYHE ABO T1a 3 Tpetim Bxogom enemeHta ABO-HI, Buxig oguHagusaToro
KoMnapartopa nigknioyeHn oo nepworo Bxogy n'atoro enemeHta BUKIMIOYHE ABO Tta go gpyrmx
BxopgiB yYetBepToro enementa BUKITFOYHE ABO, enementa ABO-HI Ta wictHagusatoro enemexTa |,
BUXOOWN TPETLOro, YeTBepToro i n'atoro enemenTie BUKIKOYHE ABO BignoBigHo 3'egHaHi 3 nepimmm
BXO4aMW CIMHAgUATOro, BiCIMHAAUATOro i AeB'ATHAQUATOro enemeHTiB |, Buxoam siknx BignoBigHO
NigKNOYeHi 0O neplunx BXOAiB BOCbMOro, AEB'ATOr0 i OeCATOro NiYMMbHUKIB iMNYNbCiB, BUXiOHI
UMdpPOoBI LUMHU AKMX BIiANOBIAHO 3'€AHaHi 3 MepwuMKM BXiAHUMW LUGPOBUMM LUIMHAMW OpYroro,
TPETLOro i YeTBEPTOro UMAPOBMX KOMNApaTopiB, BUXiA TPETbOro reHepatopa iMnynbCiB NigKNio4YeHUn
00 TPeTixX BXOAiB CiIMHAAUATOro, BiCIMHaaUATOro i AeB'ATHAOUATOro efieMeHTiB [, BUXia WICTHAAUATOro
enemeHTa | 3'egHaHuin 3 OpyrMM BXOOOM Tpurepa, BUXiL SIKOrO MigKMHOYEHUA OO0 OpYyrux BXoAiB
CiMHagUAToro, BiCIMHAgUATOro i AeB'ATHagUSAToOro enemeHTiB |, Buxig Onoka ycTaHOBKM Hyns
3'eQHaHMIA 3 nepliMM BXOAOM 4eTBepToro enemeHta ABO, BuXxig SKOro nigkmoyeHWn Ao Apyrux
BXOAiB BOCbMOroO, AEB'ATOro i A4eCATOro NiYvMnbHUKIB iMNYNbCIB, a TakoX 4O NepLlioro Bxody Tpurepa,
BMXiAHA UMdpoBa WMHA Onoka 3agaHHA HOPMOBAHOI 3aTpMMKM 3'€dHaHa 3 OpYruMu BXiZHUMMU
UMdpoBMMN LWLIMHAMM OPYroro, TPeTbOro i 4YeTBEpTOro UMGPOBUX KOMMapaTopis, BuUXig Apyroro
uMdpoBOro koMnapartopa nigknioYeHnn [O MeplumMx BXOAiB ABaAUATOro i AsBagusTb NepLioro
enemeHTiB |, BUXOOM SAKMX BIONoBIigHO 3'€QHaHi 3 BXogaMu MepLloro i Apyroro iHAMKaTopis, BuMXig
TPeTbOro UM@POBOro KoMnapaTopa MigKMYeHUn O neplunx BXoAiB ABaAUATb APYroro i ABaauaTb
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TPeTbOro enemeHTiB |, BUXOAM SKMX BIiAMNOBIOHO 3'egHaHi 3 BxogamMu TPETbOro i 4YeTBEepToro
iHOnKaTopiB, BUXig YeTBEPTOro UMGpPoBOro kKoMnapaTopa niakno4YeHnn 4o NepLunx BXo4iB ABaAUSTb
YeTBEPTOro i ABaAuUATb N'ATOr0 efnemeHTiB |, BUXoau sikux BignoBigHO 3'edHaHi 3 BXogamu M'SToro i
LLOCTOro iHAMKaTopiB, ApYri BXOAM OBagUATOro, ABagusaTb APYroro i ABadusTb YETBEPTOro efieMeHTIB
| nigknoyeHi BigNOBIAHO OO BMXOAY NEepLloro gaTynka KomyTauil, Apyri BXoan ABagusTb MepLuoro,
ABajuUATb TPETbOro i ABaAUsTb N'ATOro enemeHTiB | 3'egHaHi BigNoBiAHO 3 BUXOO4OM APYroro gaTtymka
komyTauii, Buxig enementa ABO-HI nigkntodeHnii 0o Bxoay ogHoBiOpaTopa, BuXig sikoro 3'eqHaHuii 3
Apyrum BXxogom 4YetBepToro enemeHta ABO.

MpucTpii ANa KOHTPOMO pecypcy rpynu KOMyTauiNHUX anapaTiB MOSICHIOETLCS KPECNEHHAM, Ha
AKOMY 300pakeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1, 2, 3 - nepwwi, gpyrin i TpeTih AaTymkn CTpyMmy BignoBigHo; 4, 5, 6 - nepwnin, Apyrun
i TpeTin komnapaTopwu BiANOBIAHO; 7, 8, 9 - cboMuin, BOCbMUI | AeB'aTui enemeHTu | BignosigHo; 10,
11, 12 - nepwmmn, Apyrvi i TPeTIN eneKkTpOoHHI kntodi BignosigHo; 13, 14, 15 - woctun, cboMuUn i
BOCbMUWI KOMMapaTopu BignosigHo; 16, 17 - nepwwun i gpyrun enementn BUKJIIOMHE ABO
BignoBigHo; 18, 19 - nepwwui i gpyrn macliTabdytoui niacuntoBadi BignosigHo; 20, 21, 22 - yeTBepPTUN,
N'ATUIA | LLOCTU eNEKTPOHHI KItodi BianoBigHo; 23, 24 - yeTBEPTUN | N'ATUI KOMNApaTopw BiANOBIQHO;
25 - doyHKUiOHaNbHUI NepeTBoploBaY; 26 - pericTp; 27 - nepwunin NiYnnbHUK 3 gelundpaTtopom; 28 -
apyrmi reHepatop iMnynbciB; 29 - woctui enemeHT |; 30 - enemeHT HI; 31 - gudepeHuitoroumnn
enemeHT; 32 - TpeTin enemeHT ABO; 33 - gpyrui niunnbHWK 3 gewwudppatopom; 34 - neplumn
reHepartop imnynbciB; 35 - nepwuin enemeHT |; 36 - gpyrun enemeHT ABO; 37 - apyruii enemenr I; 38
- 6bnok yctaHoBku Hyns; 39 - cdopmysad imnynecie; 40 - nepwun enemeHT ABO; 41 - nepwwui
NiYMnbHKK iMNynbCiB; 42 - nepwun unudgposu komnapatop; 43, 44, 45 - TpeTin, YeTBEepTU i N'aTnn
enemeHTM | BignoBigHO; 46, 47 - nepLumni i Apyrun gaTtyukm KomyTauii BignosigHo; 48, 49, 50, 51, 52,
53 - gecatnn, oguHaguATUA, ABaHAOUATUA, TPUHAAUSATUN, YOTUPHAALUATUN | N'ATHAQUATUA eNeMeHTU
| BignoeigHo; 54, 55, 56, 57, 58, 59 - opyrvn, TpeTik, YeTBEPTUN, N'ATUI, LUOCTUN i CbOMMUI NMIYUNBHUKN
imnynbciB BignosigHo; 60, 61, 62 - oeB'aTuUn, gecaTnin i ogMHaaUATUI KOMNapaTopu BignoBigHo; 63 -
enemeHT ABO-HI; 64 - ogHoBiGpaTtop; 65 - yeTBepTUn enemeHT ABO; 66, 67, 68 - TpeTiln, YeTBEPTUN i
n'atuin enemerHtn BUKJITFOYHE ABO BignosigHo; 69 - TpeTih reHepaTtop iMnynbceiB; 70 - WicTHagUSaTUn
enemeHT |; 71 - Tpurep; 72, 73, 74 - ciMHagudaTWA, BiCIMHaOUATUN | AeB'ATHAAUATUA enemeHTun |
BignoBigHoO; 75 - Gnok 3agaHHA HOPMOBAHOI 3aTpuUMKKW; 76, 77, 78 - BOCbMUI, OEB'ATUN | OEeCATUN
niynneHUKKM iMnynbeiB BignoeigHo; 79, 80, 81 - opyrun, TpeTin i YeTBepTMI LM@POBI KoMNapaTopu
BignosigHo; 82, 83, 84, 85, 86, 87 - aBaguaTuUn, OBaAUATE NepLUMiA, ABaJUATb APYrUi, ABaAUsSTb
TpeTin, ABaAuUsTb YEeTBepTUA i ABaguATb n'atun enemeHTw | BignosigHo; 88, 89, 90, 91, 92, 93 -
nepwnn, Opyrum, TPeTin, 4eTBepTur, N'aTUA | WOCTUMK iHOMKaTOpW BigMOBIOHO, NPUYOMY BUXOAU
nepworo 1, gpyroro 2 i TpeTboro 3 gaTymkiB CTpymy 3'egHaHi BignoBigHO 3 Bxogamu neplioro 4,
apyroro 5 i TpeTboro 6 komnapartopis Ta 3 aHanorosumu Bxogamu nepworo 10, gpyroro 11 i TpeTboro
12 eneKTPOHHMX KIHoYiB, BUXOAW SKUX NiQKMOYEeHi OguH 4O OOHOro, BXoAW YeTBepToro 23 i n'atoro 24
KoMnapartopiB 3'e4HaHi Mixk coboto, Apyrui BXig NepLuoro fivmnbHMKa iMnyneciB 41 nigknoyeHun o
Buxogy nepiuoro enementa ABO 40, nepLumnn Bxig SKoro 3'eAHaHuUin 3 BUXOAOM Oroka yCTaHOBKM Hynsl
38, a gpyrun BXxig nigknoyeHnn oo suxody copMyBaya iMnynbcis 39, BUXI4 nepLuoro reHepartopa
iMmnynecis 34 3'egHaHWiA 3 NepunMM BXOOOM nepluoro enemMeHTta 135, BUXig SKOro nigkmnoyeHun Ao
nepLUoro BXoA4y MepLloro nivunbHUKa iMnynecis 41 i 3'eAHaHM 3 neplwmMmn BXoaamm TpeTboro 43,
yetBepToro 44 i n'atoro 45 enemeHTiB |, BXig hopmyBava imnyrnbciB 39 pa3om 3 ApYrMM BXOOOM
nepuoro enemeHTa | 35 nigkntodeHi 4o Buxogy apyroro eniemeHTta | 37, nepwunn Bxig SKoro 3'egHaHun
3 Buxogom gpyroro enemeHta ABO 36, Bmxogm nepworo 46 i gpyroro 47 gatyvkiB KomyTauii
NigKIoYeHi BiAMOBIAHO OO0 neplioro i gpyroro BxopiB apyroro enemeHta ABO 36, Buxig sikoro
3'egHaHMA 3 BXOAOM [AudepeHLitolodoro enemeHta 31, BUXi4 nepLuioro gartyuka KomyTauii 46
NigKNOYeHMn OO0 nepwnx Bxofis TpuHagustoro 51, YoTupHagusatoro 52 i n'aTHagudatoro 53
enemMeHTiB |, BUXig Apyroro gaTtyvka komytauii 47 3'egHaHUn 3 nepwimMMu Bxogamu fecaTtoro 48,
oavHagustoro 49 i gesaHagusatoro 50 enemeHTiB |, BUXoan 3 pecAtoro 48 no n'atHaguaTum 53
enemMeHTiB | migkntoYveHi BiANOBIAHO A0 BXoAiB 3 Apyroro 54 no cbomuin 59 MiYMMbHUKIB iMNYNbCIB,
apyri Bxoaum pgecsitoro 48 i TpuHagusitoro 51 enemedTiB | 3'egHaHi Mk coboto, apyri Bxogm
oavHagusToro 49 i votupHaguaToro 52 enemeHTiB | nigkniodeHi oguvH OO0 ogHoro, Apyri Bxoau
ABaHagusToro 50 i n'aTHagusToro 53 enemeHTiB | 3'egHaHi Mixx coboto, Buxoau nepioro 4, apyroro 5 i
TpeTboro 6 KomnapaTopiB NigkMo4veHi BignNoBiAHO A0 Neplux BXOAiB CbOMOro 7, BOCbMOro 8 i
aes'atoro 9 enemeHTiB |, opyri BXoan Aknx 3'egHaHi BignoBigHO 3 nepLwuMm, ApyrnM i TpeTiMm Buxogamu
nepLioro fiYnnbHMKa 3 gewmndpatopom 27, a TakoxX 3 nepLumMm, Apyrum i TpeTiM BXxodamm perictpa
26, 4eTBEPTUI, N'ATUN | LLOCTUA BXOAW SIKOTO MiOKMHOYEHI BigNOBIAHO A0 NepLworo, Apyroro i TpeTboro
BUXOAIB ApPYroro nivunbHMKa 3 gewundgpaTtopoMm 33, a TakoX [0 OpYrMx BXoAiB TpeTboro 43,
yeTBepToro 44 i n'atoro 45 enemeHTiB |, BUXOAN SAKMX 3'€dHaHi BiANOBIQHO 3 APYrMMK BXogamu
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TpuHaguaToro 51, yotupHaguartoro 52 i n'atHagudaroro 53 enemeHTis |, Buxig gpyroro enemeHta ABO
36 yepes enemeHT HI 30 nigknoyeHun oo gpyroro BXxoay LOCTOro enemMeHTa | 29, nepiun BXig sikoro
3'eQHaHMI 3 BUXOAOM OpYroro reHepartopa iMnynbciB 28, a BuXig NigKNHOYEHUM OO NepLuoro Bxoay
nepworo niyvnbHMka 3 gewwncppatopom 27, Opyrvi BXig €KOro 3'€edHaHWin 3 BUXOAOM ApYroro
enemeHTa ABO 36, Buxig andepeHuitooyoro enemenTa 31 nigknoYeHnn o NepLloro BXoay TPeTboro
enemeHta ABO 32, gpyrui BXig sikoro 3'egHaHun 3 BuxogoM dhopmyBava imnynbcie 39, a Buxig
NigKNIOYEHNA OO0 NEepLIoro BXOAY APYroro nivmnbHMKa 3 gewundpaTtopom 33, Opyrvni BXig SIKOro
3'egHaHMIA 3 BMXOAOM Onoka ycTaHOBKM Hynsi 38, BuMxoauM cbomoro 7, Bocbmoro 8 i ges'atoro 9
enemMeHTIiB | nigknoyeHi BiANOBIAHO A0 kepyroumx Bxoais nepworo 10, gpyroro 11 i TpeTboro 12
€NEeKTPOHHMX KNIoYiB, BMxoau YeTtBepToro 23 i n'aToro 24 komnapaTopiB 3'e4HaHi BignoBigHO 3
nepwum i gpyrum Bxogamu (PyHKLiOHanNbHOro nepeTBoptoBaya 25, BuxigHa uUMcpoBa LIMHA SKOTO
nigkrodYeHa OO0 BXiAHOI UMPOBOI LWKMHK pericTpa 26, BuxigHa umdpoBa WKHA SKOro 3'egHaHa 3
nepLUOK0 BXIAHOK LUGPOBOI LLMHOK NepLuoro umdpoBoro komnapartopa 42, gpyra BxigHa undposa
LMHa SIKOrO NiAKIYeHa A0 BUXIAHOI LMAPOBOI LUMHW NEpLUIoro nivyunbHUKa iMnynecis 41, a Buxig
3'egHaHWi 3 OpyrM BXOAOM Apyroro eniemeHTta | 37, Buxig BOCbMOro komnapatopa 15 nigkntoyeHuin
00 Kepyl4doro BXo4y LIOCTOro efieKTPOHHOro Knwoda 22, BUXig MepLuoro enekTpoHHoro knwoda 10
3'egHaHui 3i Bxogamu woctoro 13, cbomoro 14, Bocbmoro 15 komnapartopis, nepworo 18 i gpyroro 19
MacLiTabyrounx nigcuoBadiB, a TakoX 3 aHaNoroBMM BXOAOM YETBEPTOro eflekKTPOoHHOro knwova 20,
Bnxoau nepuworo 18 i gpyroro 19 macwTtabyrounx nigcunioBadis NigknioveHi 4O aHanoroBux BXOAiB
n'atoro 21 i wWocToro 22 enekTPOHHUX KIoYiB BignoBigHO, BMxoau cbomoro 14 i Bocbmoro 15
KoMnapaTtopiB 3'€4HaHi BIignoBigHO 3 ApyrMMu Bxodamu nepworo 16 i gpyroro 17 enemeHTis
BUKITIOYHE ABO, nepli Bxogu sIKMX BignoBigHO NiakmoyeHi Ao Bmuxogis woctoro 13 i ceomoro 14
KOMMapaTopiB, a BUXoAW 3'egHaHi 3 kepyouumm Bxogamm vyetseptoro 20 i n'aToro 21 enekTpoHHUX
KMNIOYiB BiAMOBIAHO, BUXOOM SIKMX, @ TaKOX BWXi[ LUOCTOrO €NEeKTPOHHOro Kroya 22 MigknoYveHi ao
BXOAY 4YeTBepToro komnapartopa 23, Buxognm nepworo 1, gpyroro 2 i TpeTboro 3 gaTyukiB CTpymy
3'egHaHi BignosigHo 3i BXxogamu aes'storo 60, gecsatoro 61 i ogMHaguAaToro 62 komnapaTtopis, BUXia
AeB'AToro komnapatopa 60 nigknoyYeHnt 4o neplumnx BxodiB TpeTboro enemeHTa BUMKINKOYHE ABO
66 Ta enemeHta ABO-HI 63, oo gpyroro Bxogy n'satoro enemeHta BUMKIIKOYHE ABO 68 Ta pgo
TpeTboro Bxofdy wWicTHagusaToro enemeHta | 70, Buxig gecatoro komnapatopa 61 3'egHaHuin 3
nepwnmm Bxogamm vyeteeptoro enemenTa BUKIMIOYHE ABO 67 Ta wictHagustoro enementa | 70, 3
apyrum Bxogom TpeTtboro enemeHta BUKIMKOYHE ABO 66 Ta 3 TpeTim Bxogom enemeHta ABO-HI 63,
BMXiO OOWHaAAUATOro Komnapatopa 62 nigknoyYeHMn [0 nepuworo Bxody N'ATOro enemeHTa
BUKMNIOYHE ABO 68 Ta go gpyrux Bxogis yeTtBeptoro enemerHta BUKIMIOYHE ABO 67, enemeHTta
ABO-HI 63 Ta wicTtHagusaToro enemeHTta | 70, Buxoam TpeTboro 66, yetBeptoro 67 i n'storo 68
enemeHTie BUKJTIOYHE ABO BignoBigHO 3'egHaHi 3 nepwuMy BXog4amu  CiMHagusaToro 72,
BiciMHagusToro 73 i geB'aTHaguAToro 74 enemMeHTiB |, BUXoAM SIKMX BiANOBIAHO MiAKNHOYEHi A0
nepLunx BXoAiB BOCbMOro 76, AeB'aToro 77 i gecsaroro 78 niYvMnbHUKIB iMNYNbCiB, BMXigHI LMdpOoBI
LUMHM SIKUX BIAMOBIAHO 3'€QHaHi 3 NepwmMn BXigHMMY undposummn WwinHamu gpyroro 79, Tpetboro 80 i
yetBepToro 81 umMdpoBmx KOMMNapaTopiB, BUXiO TPETbOro reHepaTtopa iMnynecie 69 nigknoyeHnn 0o
TpeTiX BxofiB ciMHagusToro 72, BiciMHagusToro 73 i ges'dTHaguaToro 74 enemeHTiB |, Buxig
wictHaguaToro enemenTa | 70 3'egHaHnin 3 Apyrum BXof4oM Tpurepa 71, BUxig sKoro nigkniodeHun go
ApYyrvx BXofiB CiMHagUsiToro 72, BiciMHagusitoro 73 i ges'aTHagusaToro 74 enemeHTiB |, Buxig 6noka
ycTaHoBkM Hyns 38 3'egHaHuMm 3 nepwwuM BXxogoMm 4eTBeptoro enemeHta ABO 65, Buxig sikoro
NigKMIOYEeHNn 0O OpYrMx BXoAiB BOCbMOro 76, aes'atoro 77 i gecatoro 78 nivyvnbHUKIB iMMynbCiB, a
TaKoX [0 NepLuoro Bxogy Tpurepa 71, BuxigHa LmdpoBa WrHa 6roka 3agaHHA HOPMOBAHOT 3aTPUMKM
75 3'egHaHa 3 gpyrumu BXigHUMKU umndposumMmK WMHammn apyroro 79, TpeTtboro 80 i yetBepToro 81
LMdpoBMX KOMMapaTopis, BuXig Apyroro umdpoBoro komnapartopa 79 nigknioveHun OO0 nepLumx
BxogdiB AsaguaTtoro 82 i AaguaTb nepworo 83 enemeHTiB |, BUXOAM AKMX BIiAMOBIOHO 3'edHaHi 3
Bxogamu nepworo 88 i gpyroro 89 iHAMkaTopiB, BWXi4 TpeTboro uudposoro komnapartopa 80
NigKoYeHnn 0O nepLunx BXoAiB ABaauate apyroro 84 i oBaguate TpeTboro 85 enemeHTiB |, BUxoam
SKUX BignosigHo 3'egHaHi 3 Bxogamu Tpetboro 90 i yeTtBeptoro 91 iHAMKATOpIB, BUXiO 4EeTBEPTOro
umdpoBoro komnapatopa 81 nigknoyeHnin 4o Neplimx BXOAiB ABaaudATb vyeTBepTtoro 86 i oBagusTb
n'atoro 87 enemeHTiB |, BUXoOM SIKMX BignoBigHO 3'egHaHi 3 Bxogamu n'atoro 92 i woctoro 93
iHOMKaTopiB, ApYyri Bxoau ABaaudatoro 82, aABaausTb apyroro 84 i ABaauUsaTb YeTBepToro 86 enemeHTiB
| migknoYeHi BigNoBigHO 40 BMXOAY MEPLUOro gaTtymMka KomyTauii 46, apyri BXoau ABaAaUSaTb MNEepLIoro
83, aBaguaTb TpeTboro 85 i aABaguaTh n'atoro 87 enemeHTiB | 3'egHaHi BignoBigHO 3 BUXO40M OpYroro
aatyuka komyTtauii 47, Buxig enementa ABO-HI 63 nigknioueHnn oo Bxogy opgHoBibpaTopa 64, Buxig
SIKOro 3'e4HaHM 3 ApYyrMM BXodom 4yeTBepTtoro enemeHta AbBO 65.

3anponoHoBaHUM NPUCTPI Npautoe Tak. MNMpy nogadi Hanpyru XmMBNeHHs 6MoK yCTaHOBKU Hynst 38
KOPOTKUM iMMYNbCOM CKMAAE APYrun NiYunbHUK 3 gewwmcpatopom 33 Ta Yepes nNeplunin enemeHT
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ABO 40 BcTaHOBMOE B HYNbOBE NONOXEHHS MNEPLLMIA NiYNNBHUK iMNynbciB 41. Takox curHan noriyHol
oamnHWUI 3 BUXxody 6roka yctaHoBkM Hynsa 38 dyepes yetBepTun enemeHT ABO 65 BCcTaHOBNOE TpUrep
71 Ta 0bHyNsie BOCbMUIA 76, OEB'ATUIA 77 | 4ecaTuin 78 nivunbHUKK iMnynbciB. OgHodacHo nepwnin 34,
apyrun 28 i TpeTin 69 reHepaTopy iIMNYIbCIB NOYMHAKOTb BUPOGIATN NOCNIAOBHOCTI iMMNyNbCIB.

[aTynkm cTpymy NpUCTPOI0 po3TalloBaHi B pasax A, B i C BBigHOro BMMMKada CUCTEMM KMUBIEHHS
30ipHMX LWWH, @ 4aTYMKM KOMYTaLi BXOOATb B KOHCTPYKLK KOXXHOFO BUCOKOBOJTbTHOIO BUMMKAYa.

Ak npuknag, gaHMA  NPUCTPIN LO3BOMSE  KOHTPOMOBATM  KOMYTAUiMHMIA  pecypc  ABOX
BUCOKOBOJIbTHUX BUMMKAUiB, NpuyoMy Apyrum 54, TpeTim 55 i yeTBepTMM 56 niynnbHUKaMK iMnynbCiB
BPaxOBYETbCA MOMOMOCHO KOMYTAUiHUA pecypc BMMMKaya 3 AaTyuMkoM KomyTauil 47, a n'atum 57,
woctnum 58 i cbommm 59 BpaxoBYETbCS MOMOMKOCHO KOMYyTAUIMHUI pecypc BMMMKaYa 3 AaTYMKOM
KomyTauii 46.

3as3HauMmo, WO B SAKOCTi AaTyukiB CTpymy 1-3 BMKOPUCTOBYETbLCA TpaHcOpMaTopu CTpyMmy,
BUXiOHI CUrHanmM sikMx mMaltTb HEMiHiIMHY 3anexHicTb Bid iX BXigHoro curHany. [ns niHeapm3sadii Lmx
curHanis BUMKOPUCTOBYHOTbCA Bnokn 13-22, B SKMX KYCKOBO-NiHIMHA NiHeapu3auis 34iNCHI0ETbCA Mo
TPbOM AingHKam Kp1BOT HamMarHiyyBaHHs.

Konu Hanpyra, Hanpuknag, 3 Buxody fAatyuka cTtpymy 1 gocsrae 3HayeHHs, nponopLinHoro
HOMiHanbHOMY pPOGOYOMY CTPYMY, CMpaubOoBYE MEPLUMI KOoMMnapaTtop 4, cuMrHan JoridyHoi oauvHuui 3
BMXOAY SIKOMO HaAXOAUTb Ha neplimn BXig cbomoro eremeHTa | 7. [Npu ubomy 3 BUXOQy ApPYroro
reHepartopa iMnynbciB 28 4epes BigKpUTWUIA WOCTU eneMeHT | 29 (Ha Opyromy BXOAi NPUCYTHIN
curHan noriyHoi oguHuULi 3 BUXody AaTymkiB komyTauii 46,47 yepes enemeHtTn ABO 36 Ta HI 30) Ha
nepwun BXi4 Mepworo niyunbHuka 3 Aewundpatopom 27 HagxXOoAATb iMNynbCcw, SKi MO 4epsi
POPMYIOTb CUrHanNM NoriYHOI OAMHKWLI Ha Oro BUXo4ax, TMM CaMUM MO Yepsi BiAKpMBaO4yM CbOMUN 7,
BocbMun 8 i ges'atni 9 enemeHTun |. MNpu UbOMY, KONM Ha NepLIOMY i OpPYyroMy BXOAaX CbOMOrO
enemeHTa | 7 MpUCYTHI CUrHanNu MNOriYHOI OOWHULi, HAa WOro BMUXOAi 3'ABMSETLCA CUrHaM NOriYHOI
OAVHUL, SIKUA HaaXOOMTb Ha KepyHUMiA BXig nepLloro enekTpoHHoro krtoda 10 i Bigkpueae 1ioro.

Konu Hanpyra 3 BuxoAy nepLlioro enekTpoHHoro krntoda 10 gocsrae 3HaveHHs, npornopLiiHoro
HOMiHanbHOMY pobo4YoMy CTpyMy, CMpaubOBYE LLOCTMIA KoMnapaTtop 13, wWo Bignosigae nepLuin
AinsHUi, 3 BUXo4Yy AKOro CUrHan foriYyHoi OAMHWLI HAAXo4MTb Ha MepLuMi BXig nepuloro enemMeHTta
BUKIMIOYHE ABO 16. lpu ubomy Ha KHoro Buxodi (POPMYETbCA CUrHaAM JOriYHOT OAWHWLI, AKUK
NnoJaeTbCA Ha KEPYUUN BXi YETBEpPTOro enekTpoHHoro krnoda 20, TMM caMnm BigKpMBaKoumn NOro i
O03BONSAOYM MPOXOMXKEHHS CUrHany 3 BUXoay AaTyuka cTpymy 1 Ha Bxoam yetBepToro 23 i n'atoro 24
KomnapaTopis.

AKo Hanpyra, Wo nponopuirHa cTpyMy, 3pocTae Aani, To cnpauboBYOTh WwocTui 13 i cbomun 14
KoMnapaTtopw, WO BigNoBigae ApYrii LOinsHUi XapakTepuctukn gatdmka ctpymy 1. Mpu ubomy Ha
Buxodi nepworo enemeHta BUKITFOYHE ABO 16 BCTaHOBMNIOETbCS CUrHam fOrYHOrO Hyns, a Ha
Buxopdi gpyroro enemeHta BUKJTIOYHE ABO 17 - curHan norivyHoOi oguHULi, KU BiAKpMBaE N'STUN
€reKTPOHHMIN KNty 21. 3Ha4yeHHs Hanpyry, NPOnopuUinHOi CTPyMy, Ske HaaxoAuTb Ha BXi4 nepLuoro
MacLTabyro4oro nigcunoBada 18, Ha Ui AINSHUI MHOXWTBCS Ha KOedilieHT, LWo J03BOSISE OTpMMaTH
NiHINHY 3anexHiCTb MK BXiOHUM i BUXIOHUM curHanamu gatyvka cTpymy 1 Ha BuOpaHii ginsHui
HeniHINHOI XapaKTepuCTUKN nepeTBOpeHHA. [ani HoBe 3Ha4YeHHs curHany yYepes N'aTuii enekTPOHHUN
KItod 21 HagxoguTb Ha BXoam YeTBepToro 23 i N'aToro 24 komnapaTopis.

Akwo Hanpyra 3 Buxogy Aatyumka ctpymy 1 npuiimae we Ginblie 3HadveHHs, To YetBepTuin 20 i
N'aTuin 21 eneKTPOHHI KIToYi 3aKpuBalOTbCH, a LIOCTUA eNEeKTPOHHUI Krtod 22 BigkpuBaeTbes. [pu
LbOMY 3HaAYEeHHSI CUrHarmy MHOXWTbCH Ha iHWMWW KoediuieHT, B pes3ynbTaTi YOoro Ha TpeTin AingHui
KPMBOiI HamarHiyyBaHHs BXiOHWM | BUXIOHUA CUrHaNW gatymka cTpyMmy 1 MaroTb MiHiNHY 3anexXHICTb.

B noganblomy nif BENWUYMHOKO Hanpyru, WO BiAMNOBiAae CTPyMY Ha BUXOAi AaTyuKiB cTpymy 1-3,
Oyaemo po3ymiT curHan, SKUn OTPUMYETLCH Ha BUXOAI €NMEKTPOHHMX krtodiB 20-22.

Akwo BMMMKadi BBedeHi B poboTy, TO Ha BMxogax nepworo 1, gpyroro 2 i TpeTboro 3 gaTtyukis
CTpyMy 3'SIBMISIETLCA Hanpyra, NponopLiHa CTpyMy, LLO NpoTikae B pi3HMX dhaszax BUMUKauIB, sika
noJaeTbCca Ha BXxoau nepluoro 4, aopyroro 5 i TpeTboro 6 KomnapaTopis, NOPOrK crnpaLtoBaHHA AKMUX
OeLlo BuULLi HYNbOBOro 3HayeHH4d. Mpu LboMy Ha Buxodax KomnapaTtopiB 4-6 3'aBNAOTbCA CUrHanm
NOTiYHOT O4MHMUI, SKi HAQX0OATb Ha neplli BXoan cbomMoro 7, BocbMoro 8 i aes'atoro 9 enemeHTiB |.
Takox 3 Buxody Opyroro reHepartopa iMnynbciB 28 yepes BiOKPUTUIA LIOCTUIA enemeHT | 29 (npwu
LbOMY Ha ApyroMy BXOAi MPUCYTHIN CUrHan noriyHol oAnHuULI, oTpumMaHui 3 Buxoay enemerta HI 30,
OCKifTbKM Ha BXi OCTaHHbOrO HaAXOAWTb CUrHas NOrYHOro Hynsa 3 Buxodis nepworo 46 i gpyroro 47
JatyukiB komyTadii vepe3 gpyrun enemeHT ABO 36) Ha nepwun BXig NepLioro nivyurnbHUKa 3
aewmnpatopom 27 HagxoaaTb iMNynbCK, siKi NO Yep3i PopMylOTb CUrHANM NOrYHOT OAMHWLI Ha NOTo
BMXo4ax, TUM camuM Mo Yep3i BigKpmBarun Cbomuin 7, BOCbMUIK 8 i ges'atuin 9 enemeHTn |, a Takox
neply, Apyry i TpeTo KOMipkKM nam'aTti perictpa 26 ansa 3anucy. lNpu uboMy no 4epsi Ha Kepytoui
Bxoan nepworo 10, gpyroro 11 i TpeTboro 12 eneKkTPOHHMX KMYiB HAAXOOATb CUrHamuM NorivyHol
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OAMHULi, TMM camMuMm Bigkpuaroum ix. CurHanm Hanpyru 3 BMXOAiB paTtyumkisa cTpymy 1-3 uyepes
BiANOBIOHI BioKpwUTi enekTpoHHi kntodi 10-12 ta 20-22 HagxoaaTb Ha BXxoau YeTtBepTtoro 23 i n'atoro 24
KoMMnapaTopiB, siki MalTb Pi3Hi MOporn cnpautoBaHHA. CurHanu, ski 3'9BnsiOTbCA Ha BUXOZaXx
yeTBepTOoro 23 i N'atoro 24 komnapaTopis, HaOXoAATb Ha BXOoAW (PYHKLiiOHanbHOro nepetsoproBaya
25, Ha BUXOAi SKOro 3'aBnseTbCa LMGPOBUI KOA, WO BiANOBigAE BENUYUHI CTPYMY, SKMA NPOTIKae B
BuMuMKayax. Lincpposmin kog 3 Buxody pyHKUiOHanNbHOro nepetesoptoBaya 25 HagxoauTb Ha BXigHY
LMdpoBYy LLMHY pericTpa 26, Ae no Yepsi 3anaM'aToBYETbCS B OAHIN 3 TPbOX KOMIPOK Nam'aTi.

B 3anexHocCTi Big 3Ha4YeHb CTPYMY LUMAPOBUIN KOA4 Ha BUXOAi (pyHKLiOHanNbHOro nepeTteoptoBava
25 3MiHIOE CBOE 3HAYEHHS.

Takvm YnHOM, B pericTpi 26 34iINCHINETLCA 3anam'aToByBaHHS LIMCPOBUX KOAIB, SIKi BiANOBIAaTb
BENMYMHaM CTPYMY, LLIO NPOTiKaOTb B Pi3HUX ha3ax BUMMKaYIB.

Y BUNagKy, Konu oguH i3 BUMMKAYiB BigKMOYa€e KOO, Hanpuknaza Tow, Lo MICTUTb NepLUniA AaTymk
KOoMmyTauii 46, Ha KOro BMXofi 3'IBMSETLCA KOPOTKOYACHUIM CUrHan fOriYHOT OAMHULI, SKUA HaaXo4WTb
Ha nepwwuin BXxig gpyroro enemeHta ABO 36. NMpu LbOoMy curHan norivyHOT OAMHKWLI 3 BUXO4Y OpYroro
enemeHta ABO 36 uyepe3 enemeHT HI 30 HagxoauTb Ha ApyrMiA BXig wWocToro enemeHTta | 29 i
3aKkpuBae 1oro. TakoX curHan norivHoi oguHuui 3 Buxogy apyroro enemeHta ABO 36 HagxoauTb Ha
Apyrvi BXig neplioro nivyvnbHuWKa 3 gewundpatopom 27 i BCTAHOBOE MO0 BUXOAW B HYNbOBE
nonoXeHHsi. Mpu LboMy CUrHan norivyHoi oanHMLI 3 BUXxoay apyroro enemeHta ABO 36 HagxoanTb Ha
BXig andepeHuitorodoro enemerTta 31 i oopmye Ha Oro BUXOLi KOPOTKMIM iMMYNbC, SKMIA Yepes TPeTin
enemeHT ABO 32 HagxogouTb Ha nepliMi BXig ApYroro nivunbHuka 3 gewwmndpaTtopom 33. B uen
MOMEHT Ha nepLIoMy BMXOAiI APYroro nivyunbHuka 3 gewmndpatopom 33 3'9BNASETLCSA CUTHAM JOMiYHOT
OOMHWUI, SKUA NodaeTbCs Ha 4YeTBEepTUM BXig perictpa 26, A03BOMSOYM MPU LbOMY 34YUTYBaAHHS
uncppoBoro Kogy 3 nepLloi KOMIpKM naMm'saTi, SKMWA NodaeTbCs Ha Meplly BXiAHY UMEPOBY LUNHY
nepworo ungposoro komnapartopa 42. Npu ubOMy Ha BUXoAi NepLoro LumdpoBoro komnaparopa 42
3'ABNSETLCS CUrHAM MOriYHOl OAMHMLI, SKUIM Yepesd BiaKpuTuin apyrun enemeHt | 37 (Mpu ubomy Ha
nepLIoOMy BXOAi MPUCYTHIV cUrHan norivyHoi oguHuLi 3 Buxody gpyroro enemeHta ABO 36) HaaxoanTb
Ha apyruin BXxig nepworo enemenTta | 35 i BigkpmBae 1oro. 3 BMxody NepLIOro reHepatopa iMnynbCiB
34 iMmnynbCcyn HaaXoAsATb Ha NepLUMiA BXig NepLUoro nivYnnbHUKa iMnynbciB 41, a TakoX 4Yepes BigKpuTI
TpeTih enemeHT | 43 (Npu UbOMY Ha OpYroMy BXOAi NPWUCYTHIA CUrHan noriYyHol OAMHMLI 3 nepLuoro
BMXO4Y ApYyroro niyvnbHuKa 3 gewmndppatopom 33) Ta TpuHaguatui enemeHt | 51 (npu ubomy Ha
nepLioMy BXOAi NPUCYTHIA CWUrHam IoriYyHoOi OAMHUUI 3 BMXOAY Neplioro fatyvka komytauii 46)
HaAXo4ATb y M'ATUM NiYMNbHKK iMAynbeiB 57. KinbKicTb iMMNyNbCiB, WO HaAX0AATb B N'ATUA NiYNNBHUK
iMNynbciB 57, nokasye SK BUTpayvaeTbCcad pobounii pecypc BMMMKAya B 3aneXHOCTI Bif 3Ha4YeHHS
KOMYTOBaHOro CTpymy. IMnynbCcu 3 BUxody nepLloro reHepatopa iMnynscie 34 HagxoasaTe A0 TUX Mip,
MOKM LINCOPOBI KOAW Ha MepLUin i Apyrii BXiAHMX LMGPOBUX LLIMHAX NepLioro Lnugposoro kKomnaparopa
42 He 3piBHAKTbLCA. B Ueln MOMEHT curHan noriyHOro Hynsi 3 BMXoZy NepLioro umdpoBoro
KoMmnapartopa 42 yepes gpyrun enemeHT | 37 HagxoauTb Ha Apyrun BXig nepworo enemenTa | 35 Ta
3aKpmBae NOro, a TakoxX Ha BXxig chopMyBayda iMnynbciB 39, SKMN KOPOTKMM iMMYNbCOM Yepes nepLumn
enemeHT ABO 40 obHynsie nepwwuii NiYMnbHKK iMNyneciB 41. TakoX KOPOTKWM iMNyNbC 3 BUXOAY
dopmyBada imnynbciB 39 yepes TpeTin enemeHT ABO 32 HagxoouTb Ha MNeplwunin BXid Opyroro
niynneHuka 3 pgewwndppatopom 33. [pu UbOMYy Ha neplwioMy BUXOAI ApYyroro niyunbHUKa 3
JelwmdpatopoM 33 BCTAHOBMIOETLCA CUrHAN FOMYHOrO Hyns, a Ha ApYyromy BUXOAi 3'dABMASETbCA
curHan noriYHOi OAMHULI, SIKMA O03BONSAE 34MTyBaHHS LM@POBOro kogy 3 APYroi KOMipkM nam'aTi
pericTpa 26. 3MeHLEeHHS 3anm1LLIKOBOrO pecypcy BiabyBa€ETbCA aHaNoOrN4YHUM YMHOM.

Y BuNagKy KON 3MEHLLEHHS 3aruvLIKOBOro pecypcy BMMMKada NpOWLLIIO Ans BCIX TpboX a3l
BMMMKaya, KOPOTKUIA iMNynbC 3 Buxody dopmyBada imnynbciB 39 uvepes TpeTin enemeHt ABO 32
HaAXo4MTb Ha NepLInin BXig Apyroro AiYnnbHWKa 3 gewndgpaTtopom 33, BCTAHOBIOKYN NOr0 BUXOAN B
HYIbOBE MOJIOXEHHS.

Ha ubomy umkn poboTM MpUCTPOID 3akiHYyeTbCcs. B 3anmexHocTi Big 4yucna komnapaTopis, Lo
chnpavtoBanu, NeBHa KinbKicTb iMNynbeiB Yyepes TpeTin 43, yeTBepTun 44 i n'atun 45 enemeHTtu |, a
noTiM 4Yepe3 TpuHagusaTMi 51, yoTupHaguaTum 52 i n'aTHaguatun 53 enemeHTn | nodeproso
3aHoCcUTbCA B N'aTun 57, woctuin 58 i cbomuin 59 niumnbHWKK iMNynbeiB. [pu LUbOMY AOTPUMYETLCA
BM3HAUYEHa 3aneXHiCTb MK 3HAYEeHHAM CTpyMy, WO BiAKMOYAETLCS, | YUCNOM iMMAYNbLCIB, HAKi
HagiAWNKU B MiYUINbHUKK, WO NOKa3ye AK BUTPaAyaeTbCA pecypc BMMUKada B 3anexHOCTI Big Pi3HUX
3Ha4YeHb KOMYTOBAHOMO CTPyMYy.

Y BMnNagKy, Konuv cnpauboBye ApYrvi gaTymk kKomyTauil 47, npucTpin npautoe aHanoriMyHUM YMHOM.
€OuHa BiOMIHHICTb nonsirae B TOMy, LIO 3MEHLUEHHsI 3alMLIKOBOrO pecypcy BiabyBaeTbcs 4epes
aecatun 48, oanHagusatui 49 i gpaHaguatun 50 enemeHTn | y BigNOBIAHUX NiYMAbHUKAX iMAYSbCIB
54-56.
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Mig yac BBIMKHEHHSI BMMWKaya, B MOMEHT 3aMWKaHHA MOro KOHTAKTHMX rPyn B KOMi MOYMHae
npoTikaTu CTpyM, BEMMYUHA SIKOrO BUMIPIOETLCA NepLumMmM 1, Apyrum 2 ta TpeTiM 3 gatynkamm cTpymy
Ta nofaetbcsa Ha Bxoau aes'atoro 60, gecatoro 61 Ta oanHagusaToro 62 komnapartopis, WO MaloTb
HU3bKUIA piBEHb CMpauloBaHHA A5 3abe3neyYeHHs1 TOYHOCTI BM3HAYEHHSI MOYATKOBOrO MOMEHTY
NPOTIKaHHS CTPyMY.

Mpunyctumo, Wwo dasa A BunepesKae CycigHi Ta 3aMMKaeTbCa nepLuoto. B Takomy Bunagky Ha
BUXoAdi ges'atoro komnapatopa 60 BCTAHOBMIETHCA PiBEHb JIOMYHOI OAWMHWLI, WO MOAAETLCA Ha
BXOOW TpeTboro 66 ta n'storo 68 enemeHtiB BUKIKOYHE ABO, wo BignosigaloTb YacoBin 3aTpuMLi
Mk daszamm AB Ta CA, curHan 3 aKMX HaOXOAMTb Ha Meplwi BXxOoAuM CiMHagusToro 72 Ta
AeB'aTHaguAToro 74 enemMeHTiB |, Ha Apyri BXOAW SKMX MOAAHO CUrHan Big BCTAHOBMEHOro Mig yac
nogadi Hanpyrm Ha npucTpin Tpurepa 71, a Ha TpeTi BXoAW HaaxogaTb iMnNynbCcu Big TPeTbOro
reHepartopa iMmnynbcis 69. Takmm 4mHOM, B BOCbMMM 76 Ta AecATvA 78 nNiYUMBHUKA iMOYNbCIB
3aHOCUTBLCA YMCHO IMNYIbLCIB, LWO BiANOBiAae Yacy 3aTpumMkm Mixk paszamm AB ta CA.

Hexan HacTynHot 3amukaeTbcsa dasa B. CurHan Big gecsitoro komnapatopa 61 HagxoauTb Ha
nepLunin Bxig YyeTBepToro 67 Ta gpyrui Bxig Tpetboro 66 enementie BUKIMIOYHE ABO, B pesynbTari
Yyoro Ha Buxopgi TpeTboro enemerHta BUKIMKOYHE ABO 66 3HuMkae curHan, sik Hacnigok 4O BOCbMOTO
nivunbHUKa iMOyNbCIB 76 NPUNWHAIOTL  HAAXOAMUTWM  iMNYMbCK, WO BiAMNOBIQAE MNPUMNMHEHHIO
BMMIipIOBaHHSI 4acoBOI 3aTpMMKM Mk daszamm A Ta B, ockinbkun BoHM 00MABiI 3aMKHynucb. B Ton xe
yac Ha Buxogi yeTBepToro enemeHta BUKITIOYHE ABO 67 3'aBnsieTbca curHan, Lo nodaeTbCs Ha
nepwmnin Bxig BiCiMHagusToro enemeHta | 73, 3 BUXOAY SKOrO MOYMHAKOTbL HALXOOUTM iMNynbCu OO
AEB'ATOr0 MiuunbHUKa iMNynbCiB 77, WO BiANOBiAA€ BUMIPIOBAHHIO 4acOBOI 3aTpUMKM  MiX
komyTauismu das B ta C.

Mpu 3amukaHHi a3 C curHan HagxoA4MTb Ha NepLumi BXig n'atoro 68 Ta opyrni BXig YeTBepTOoro
67 enemenTis BUKIMKOYHE ABO. Takum 4nmHOM Ha BUXopax TpeTboro 66, yetBepToro 67 Ta n'atoro
68 enemenTiB BUKJTKOUYHE ABO BCTaHOBMIOKOTLCA NOMYHI HyNi, B pe3ynbTati Yoro A0 NiYNMbHUKIB
nepecTtarwTb HaAXOAUTW iIMMNYIbCK, LWO CBIAYUTL NMPO 3aBEpPLUEHHS npoLlecy koMmyTauil. B pesynbTari, B
BOCbMOMY 76, aOeB'stoMy 77 Ta pgecatoMy 78 nidnnbHMKaxX iMNynbCiB 30epexeHo 3HaYeHHs
Mi>kgha3HOT 3aTPMMKM KOMYTaUil y BUrNsA4i KinbKOCTi iMAynbCiB reHepaTtopa.

3HayeHHs BocbMoOro 76, aes'atoro 77 i gecatoro 78 NiYnnbHUKIB iMNynbCiB HAAXOAATb Ha nepLui
Bxoau gpyroro 79, Tpetboro 80 Ta yetBepToro 81 umdpoBux KOMMapaTopiB, Ha APYri BXOOAN AKUX
noJaHo HOPMOBAaHE 3HAYEHHS Mikd)asHOro Yacy 3aTpUMKKM KomyTauii Big 6noka 3agaHHA HOPMOBAHOI
3aTpumkn 75. Tlpn BMKOHaHHI YMOBM MEPEBULLIEHHA 3HAYEHHS BMICTY MiYMMbHUKA Had HOPMOBaHUM
3Ha4YeHHAM, Ha BMXo4i BignoBiAHMX KoMMapaTopiB 3'ABNAETbLCA CUrHas, WO NOAaeTbCHa Ha BiANOBIAHI
napu enemeHTiB |: Big Apyroro uMdpoBoro komnapatopa 79 Ha Bxogu AsaguaToro 82 Ta ABagudTb
nepworo 83 enemeHTiB |, Big TpeTboro yndposoro komnapaTtopa 80 Ha Bxoaun ABadusTb Apyroro 84
Ta OBagusTb TpeTboro 85 enemeHTiB |, Big 4yeTBepToro uudposoro komnapatopa 81 Ha Bxoau
ABadusTb yeTBepToro 86 Ta ABagusaTb n'atoro 87 enemeHTiB |. [punycTumo, WO KOMYTYETbCS
nepLUnn BUMUKAY, SKOMY BignoBigae nepLlumi gatyuk komyTtauii 46. Y BUMKHEHOMY CTaHi BUMMKaua,
Ha BMXO[i AaTyuKa BCTaHOBMEHO piBeHb MOriYHOT OAMHULI, LLIO NOAAETbCA Ha ApYrnii BXig, ABaALUSTOrO
82, neaguaTb apyroro 84 Ta ABagauUAaTb YeTBepToro 86 enemeHTiB . OckKinbkn NpyM BMUKaHHI BUMUKaya
crpautoBaHHA JaTyuka BigOyBaeTbCA 3 3aTPUMKOK BiJ TFOMOBHMX KOHTAKTiB, TO Ha MOMEHT ix
3aMUKaHHsS Ha BUXOAi AaTyvka Bce Lie Oyae NPUCYTHIN piBEHb NOMYHOT OAMHULI. Takum YmMHOM, 3a
HasfABHOCTI CMrHany Bifi KOMMNapaTopiB Ha NepLUMX BXo4ax OCTaHHIX erneMeHTiB, Ha Bxoau nepuoro 88,
TpeTtboro 90 Ta n'atoro 92 iHAuKaTopiB Oyge NogaHoO curHan LWoao NepPeBULLIEHHS YAcOBOI 3aTPUMKU
KOMyTauii Mk ¢haszamu. Y BuMnagky crpauloBaHHs OPYroro gatuvka KomyTauii 47, curHan wopno
nepeBuLLEHHS 4acoBOi 3aTPMMKM KOMyTauii Mk ¢asamm HagxoguTume Ha Bxogu gpyroro 89,
yeTtBepToro 91 i woctoro 93 iHAMKaTOPIB.

Mpn 3aBeplUeHHI KOMyTauii BUMMKa4a CUrHanM JIOMYHOI OAWHWLI MOAAalTbCs Ha BXOAU
wictHaguaToro enemeHTta | 70, 3 BUXogy SIKOro curHan MnorivHol OAMHULI HaaXoaAuTb Ha ApYrun BXiA
Tpurepa 71, ckngaroum noro. Taknm YAHOM Ha BUxofdi Tpurepa 71 BCTaHOBNIOETLCS NOTMYHUIA HYMb, O
NPUMNUHSAE HAOXOMXKEHHS iIMMYNbCIB Yepes ciMHaguaTHin 72, BiciMHaguaTuin 73 Ta Aes'aTHaguatui 74
enemMeHTu | O NiYMMbHUKIB IMNYNbCIB.

OpHovacHo no 3aBeplLUeHHi KoMyTauil BUMMKada curHanu norivHol oAuHULI NnoaatTbCs Ha BXOAMU
enemeHta ABO-HI 63, wo BcTaHOBNIOE Ha WMOro BUXOAi CUrHam MOriYHOro Hyns, yepes 3adaHun
NPOMIKOK 4acy opHoBibpaTop 64 ¢opmye Ha CBOEMY BWXOAI iMMOYNbC, SKAMA 4Yepe3 4YeTBepTUn
enemeHT ABO 65 HagxoauTb Ha Opyri BXoan BOCbMOro 76, AeB'aToro 77 Ta 4ecstoro 78 niunnbHuKiB
iMMynbCiB Ta OOHYNSE iX, @ TakoXX BCTAHOBIOE Tpurep 71. Takum YMHOM CXema rotoBa 40 HAaCTYMHOro
LMKy poboTu.

[na kopekTHOi poboTn NpUCTPOKD HeoOXigHO cTany 4Yacy audepeHuitooyoro enemeHTta 31
BMOMpPATM MEHLLO Mepioay NPOXOMKEHHS iMNYIbLCIB NEPLLIOro reHepartopa iMnynbcie 34.
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YacTtoTa iMnynbciB nepLuoro reHepatopa iMnynsciB 34 € 3Ha4yHO GiNbLUOK 4YacTOTW iIMNYNbCIB
OpYyroro reHepartopiB iMnynbcis 28.

[aHnii npucTpii O03BONSIE KOHTPOSOBATU pecypc OBinblUoi KinbKOCTI BMMMKauiB. [ns uboro
HeobXxigHO nuwe 36inbWNTK KiNbKiCTb BxodiB gpyroro enemeHta ABO 36 Tta pgobGaButn no Tpwu
NiYNNBHUKM iIMNYNBCIB Ta NO TP eneMeHTU | Ha KoXeH A0AaTKOBO AiarHOCTOBaHWU BUMMKAY.

KinbkicTb pospsaais nepworo 41, gpyroro 54, Tpetboro 55, yetsepToro 56, n'storo 57, woctoro 58
i cboMOro 59 niYMNbHWKIB IMNYNbCIB, @ TaKOX KiflbKiCTb KOMMapaTopiB, WO (IKCYIOTb 3HAYeHHS
KOMYTOBAHOIro CTPYyMY, BMOMpAETbCA B 3aneXxHOCTi Bif Adiana3oHy BUMIpPIOBAHOroO CTPyMy i Big
HeoBXigHOro CTyneHs TOYHOCTI BUSHAYEHHS BUTPAYEHOrO BUMMNKAYEM pecypcy.

OyHKUiOHanbHU  nepeTBopioBaY 25 MOXHaA peanidyBaTu Ha  MIKpOCXeMi  MOCTIMHOro
3anam'aToOBYOHOro NPUCTPOID, B SKi 3anucaHi BignoBidHI KOOW, KOXEH i3 sikuX Bignosigae neBHOMY
KoedilieHTy cnpautoBaHHA pobo4oro pecypcy BMMUKaYa B 3aneXHOCTi Big 6yab-AKOro i3 MOXIMBUX
3Ha4YeHb CTPyMYy.

TpuBanicTb iMNynbCiB Ha BMXOA4ax AaTymkiB KomyTauii 46 abo 47 noBuHHA GyTU HE MEHLLIOKO Yacy,
NOTPIOHOro ANst NPOXOAXKEHHST MakCUMarlbHOT KiflbKOCTi iMNYNbCIB B YCi NIYUNBHUKKN IMNYIbCIB, B SIKMX
ikcyeTbcsa pobounin pecypc BiAMOBIAHOIO BUMMUKaYa.

KyckoBo-niHiNHY NiHeapu3aLito MOXHa TaKoX 34INCHI0OBATM 3 BUKOPUCTAHHAM OinbLUOi KinbKOCTI
OINAHOK KPWBOI HaMarHivyyBaHHS, ANSA 4oro cnig 36inblMTK KiNbKiICTb KOMMapaTopiB, €NeMeHTIB
BUKITFOYHE ABO, maclitabyto4mx nigcuntoBadis, a TakoX eNeKkTPOHHNX KIouiB.

®OPMYJIA KOPUCHOI MOJEN!I

MpucTpin ANA KOHTPOIO Pecypcy rpyny KOMyTauilHUX anaparis, WO MICTUTb NEePLUMI, OPYTUA | TPETIN
OaTYuKM CTPyMy, BUXOOM SKUX 3'€QHaHi BignoBigHO 3 BXog4amu MepLloro, ApYyroro i TPeTboro
KOMMapaTopiB Ta 3 aHarnoroBUMmM BXogamMu NepLUoro, Apyroro i TpeTbOro eneKTPOHHMX KITHoYiB, BUXOAU
AKUX MiOKNIOYEHi OAMH OO OQHOro, BXOAW YeTBEPTOro i N'AToro KomnapaTopiB 3'egHaHi Mk coboto,
APYrMiA BXid MepLllioro nivunbHMKa iMNynbCiB NiAKMYMeHnn go Buxody nepworo enementa ABO,
nepLmnin BXig sIKOro 3'eQHaHU 3 BUXOAOM Onoka yCTaHOBKW Hynsi, a APYrui BXid NiAKMOYEeHWn Ao
BMxoy cpopmyBaya iMnynbCiB, BUXig NepLioro reHepaTtopa iMnynecis 3'€AHaHWMIA 3 NepLnM BXOAOM
nepLuoro enemeHTa |, BUXig AkOro NigknioYeHMn 4o NepLioro Bxody NepLuoro NivunbHUKa iMnynbCiB i
3'eQHaHM 3 nepwvMn BXodaMu TPeTbOoro, 4YeTBepToro i n'atoro enemeHtie |, Bxig ¢opmyBaya
iMMynbCiB pasoM 3 ApyrMMm BXOAOM NepLuoro enemeHTa | nigknioveHi 4o Buxoay apyroro enemexTa |,
nepwun BXig SIKOro 3'egHaHui 3 BUXogom Apyroro enemeHta ABO, Buxogu neplioro i Apyroro
AaTyvkiB KOMyTaUii NigkmnoYeHi BiANOBIQHO OO MepLuoro i gpyroro Bxodie gpyroro enemeHta ABO,
BUXiZ SIKOro 3'€AHaHMIN 3 BXOAOM AMPEPEHLiOYO0ro enemMeHTa, BUXi4 NepLuioro gatdmka komyTauii
NiAKNIOYEHNA 00 NepLUMX BXOAiB TPUHAAUSATOr0, YOTUPHAAUATOro i N'aTHaauAToro enemMeHTiB |, Buxig
APYyroro gatyuka komyTauii 3'egHaHui 3 nepwnMmn BxogaMmu 4ecsToro, OAMHaduUsaToro i ABaHaguaToro
enemeHTiB |, BUXoan 3 gecATtoro no n'ATHaguUATUN enemeHTiB | nigknoYeHi BignoBiAHO A0 BXodiB 3
Opyroro no CbOMUK NIYUNBHUKIB IMNYMbCIB, APYri BXOAM OEeCATOro i TpUHaaUAToro enemeHTis |
3'egHaHi Mk coboto, Apyri BXogu oaMHagUAToro i YoTMpHagUAToro eneMeHTiB | nigkntoyeHi oamH oo
OofHOro, Apyri BXogu ABaHaUATOro i n'ATHagusaAToro enemeHtiB | 3'egHani Mk coboto, Buxoam
nepLuoro, Apyroro i TPeTbOro KoMnapaTopiB MigKNIOYEHi BiANOBIAHO OO NepLluMX BXOAiB CbOMOrO,
BOCbMOTrO i AeB'ATOro enemeHTiB |, apyri Bxoan akux 3'egHaHi BignoBigHO 3 nepLunM, ApYrnM i TpeTim
BMXO4aMM NepLUOro nivnrbHUKa 3 AewmndpaTopoM, a TakoX 3 neplmMm, Apyrum i TpeTiM BXodamu
pericTpa, YeTBepTUA, M'ATUM i LWOCTUIA BXOAM AKOro MigKIOYeHi BignoBigHO A0 MepLuoro, Apyroro i
TPEeTbOro BMXOAIB OPYroro nivunbHWKa 3 JelwmdpaTopoMm, a TakoX [0 APYrnx BXOAIB TPeTbLOro,
YyeTBEpPTOro i N'aToro enemMmeHTiB |, BMXoAM SAKuX 3'edHaHi BIANOBIOHO 3 ApPYrMMKM BXOod4amu
TPMHAQUATOro, YOTMPHAOUATOrO i N'aTHaguaToro enemexTiB |, Buxig gpyroro enemeHta AbBO uepes
enemeHT HI nmigknioveHnin oo opyroro BXoAy LUOCTOro ereMeHTa |, nepwmin BXia sikoro 3'egHaHnn 3
BMXOOOM [pYroro reHepartopa iMnynbcCiB, a Buxig nigKNIOYeHM [0 MNepLlioro Bxody MepLuoro
niynneHuka 3 gelwmdpaTopom, ApPYrui BXig sikoro 3'egHaHuin 3 BuxogoM Apyroro enemeHta ABO,
BUXi4 OudepeHLiloyoro eneMeHTa nigknioyYeHnn 0o neplioro Bxogy TpeTboro ernemeHTta ABO,
Opyruin BXia sikoro 3'egHaHUn 3 BUXOOOM bopMyBaya iMNynbCiB, a BMXi4 NigKNOYeHUn 00 nepLuoro
BXOAY [Apyroro nivunbHuKa 3 AelmdpatopoM, ApPYrMin BXiA SKOro 3'egHaHWn 3 BUXOAOM 6roka
YCTaHOBKW HYMH, BMXOOM CbOMOrO, BOCbMOrO i AEB'ATOro enemeHTiB | nigknioyeHi BignoBigHO [0
Kepyloumx BXOAiB NepLloro, ApYyroro i TpeTbOoro erneKTPOHHUX KIHoYiB, BUXOAM YeTBEepToro i n'atoro
KomnapaTopiB 3'€4HaHi BiANOBIAHO 3 MepLwuMM i ApyruMm Bxogamu (OyHKLiOHanbHOro nepeTsopoBaya,
BUXigHa uMppoBa WKHa AKOro nigkmnoveHa 0o BXigHOT UMdpoBOi WWHKU pericTpa, BUxigHa umndgposa
LWMHA SKOro 3'efHaHa 3 NepLlot BXigHOK LMEPOBOK LUMHOK Neplioro LmMdpoBoro komnapatopa,
apyra BxigHa uMcpoBa LWMHA AKOro nNigknoveHa 40 BUXIAHOT LMPPOBOI WKMHW Neplloro fidnnbHMKa
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iMnNynecis, a Buxig 3'€QHaHWiA 3 OpyruM BXOAOM [PYroro enemeHTa |, Buxig BOCbMOro komnaparopa
NigKIIOYEHNA OO Kepyl4voro BXo4y LUOCTOrO €neKTPOHHOro Knko4a, BUXi4 MepLioro enekTpoHHOro
Knoya 3'egHaHMi 3i BXo4amMu LLOCTOro, CbOMOrO, BOCbMOIMO KOMMapaTopiB, MepLuoro i Apyroro
MaclTabyrounx MigcumoBadviB, a TakoX 3 aHanoroBMM BXOLOM YETBEPTOro €fIEKTPOHHOro Kro4a,
BMXOOW NEPLLOro i 4pyroro Mmacwtadyo4mx nigcunoBadiB NigktoYeHi 4O aHanoroBux BXoAdiB M'sAToro i
LLIOCTOro €eneKTPOHHUX KMYiB BigNOBIAHO, BUXOAM CbOMOrO i BOCbMOrO KomnapaTopiB 3'egHaHi
BiQNOBIOHO 3 ApyrMMK Bxodamu nepluoro i gpyroro enemeHTisa BUKITFOYHE ABO, nepli Bxoau siKMX
BiANOBIOHO NiAKMNOYEHI 4O BMXOAIB LLOCTOrO i CbOMOro KoMnapaTtopis, a BUXOAu 3'€4HaHi 3 Kepyoummu
BXOJaMMW YETBEPTOrO i M'ATOro0 eNeKTPOHHUX KITHOYiB Bi4NOBIAHO, BUXOOW SIKUX, @ TAKOX BUXif LLOCTOro
€NEeKTPOHHOrO KroYa NigknYeHi 4o BXxo4y YeTBEPTOro Komnaparopa, Skuii BiApisHAETbLCA TUM, LLO
B HbOrO BBEEHI AeB'aTUi, fecatnin i oguHaguatun komnapatopu, enemeHt ABO-HI, ogHosibpaTop,
yetBepTun enemeHT ABO, TpeTin, yeTBepTuii i n'atum enemeHtn BUKIKOYHE ABO, TpeTin reHepaTop
iMNynbCiB, Tpurep, WICTHAOUATUA, CIMHAOUSTURN, BIiCIMHaOUATWUA, OEB'ATHAAUATWMNA, ABaguATUR,
ABafusTb Nepluvi, ABaguaTb APYruin, ABafuUsaTb TpeTid, ABaAuUdATb YeTBepTMM i ABaduUdATb N'ATUR
enemeHTM |, GnoK 3agaHHA HOPMOBAHOI 3aTPMMKWM, BOCbMWUW, OEB'ATUA i AECATUA NiYUIbHUKK
iMNynbCiB, APYrUin, TPETIN | YeTBepPTUI UMdPOBI KOMNApaTopn, NepLUNn, Apyruin, TPETIN, YeTBEpPTUN,
N'ATURA | LWOCTUIN iHOMKATOPWU, NPUYOMY BUXOAM NEPLLOro, APYroro i TPeTboro AaTtymkiB CTPyMy 3'eqHaHi
BiANOBIOHO 3i BXxOgaMun [OEB'ATOro, OECATOro i oAMHaduAToro KomnapatopiB, BuUXig OeB'dATOro
KoMMnapartopa NiaknoyYeHnn oo neplunx BxogiB Tpetboro enementa BUKIMIOYHE ABO Ta enemeHTa
ABO-HI, po pgpyroro Bxogy n'atoro enemeHta BUWKIMMIOYHE ABO Ta po TpeTboro Bxoagy
wicTHaguaToro enemeHta |, Buxig pgecaToro komnapaTtopa 3'€4HaHUMM 3 MNepwuMM  BXodamu
yetBepToro enemeHta BMKIKOYHE ABO Ta wictHaguatoro enemexTa |, 3 gpyrum BXogom TpeTboro
enemeHta BUKIIKOYHE ABO Ta 3 Tpetim Bxogom enemeHta ABO-HI, Bwuxig oavHagusiToro
KoMnapartopa nigknioyeHni oo nepworo Bxoay n'atoro enemeHta BUKMNIOYHE ABO Tta go apyrmx
Bxopfis yYetBepToro enementa BUKJTFOYHE ABO, enementa ABO-HI Ta wictHagusatoro enemexTa |,
BMXOOWN TPeTboro, 4eTBepToro i n'atoro enemenTie BUKIKOYHE ABO BignoBigHo 3'egHaHi 3 neplummm
BXO4aMW CiMHagUATOro, BiCiMHAOUATOro i AeB'ATHAgUATOro enemMeHTiB |, BUXoOu SIKMX BiAnoBigHO
NigKNoYeHi 0O neplunx BXOAiB BOCbMOro, AEB'ATOr0 i OeCATOro MiYubHUKIB iMAYnbCiB, BUXIAHI
UMdpOoBI LWWMHU AKMX BIiANOBIAHO 3'edHaHi 3 NepwuMKM BXiAHUMW LMGPOBUMM LUIMHAMW OpYroro,
TPETLOro i YeTBEPTOro LMMPOBMX KOMNApaTopiB, BUXi4 TPETbOro reHepatopa iMnynbCiB NigKMoYeHnin
00 TpeTix BXOAiB CIMHAAUATOro, BiCiMHaaUATOro i AeB'ATHaAUATOro enemeHTiB |, BUXig WiCTHaAUAToro
eremeHTa | 3'egHaHu 3 ApyrMM BXOAOM Tpurepa, BUXiA SKOrO MiAKNOYeHUd OO0 OpYyrux BXOAiB
CiMHaguaToro, BiCIMHAgUATOro i AeB'sTHagusaToro enemedTtiB |, Buxig 6Gnoka ycTaHOBKM Hyns
3'egHaHMiA 3 MepwuM BXoAoMm uyeTBepToro enemeHta ABO, Buxig AKOro NigKMOYEeHUA A0 APYrux
BXOAiB BOCbMOrO, AEB'ATOro i A4eCATOro MivYMnbHUKIB iIMNYNbCIB, a TakoX 40 NepLloro Bxody Tpurepa,
BMUXigHa uUMdppoBa WMHaA Onoka 3agaHHA HOPMOBAHOI 3aTpuMMKM 3'€dHaHa 3 OpYyrMMyU BXIOQHUMMU
LMdPOBMMU  LUIMHAMW OPYroro, TPEeTboro i 4YeTBepToro UMPOBUX KOMMapaTopis, BUXi4 OpYroro
uMdpoBOro KomMnapartopa nigknioYeHnn [O NepluMx BXOAIB ABaAUATOro i ABagusaTb NepLloro
enemMeHTiB |, BUXoau sKUX BiANOBIAHO 3'€4HaHi 3 BXOA4aMu MepLUoro i Apyroro iHoukaTopis, BUXig
TPEeTbOro UngpPoBOro KomMnaparopa nigknNiYeHun 0o nepLlumx BxoAiB ABaduUaTb APYroro i ABaaudTb
TPETbOro enemeHTiB |, BUXOAW SKMX BIAMNOBIQHO 3'egHaHi 3 BxogamMu TPEeTbOro i 4YeTBEepToro
iHOnKaTopiB, BUXig YeTBEPTOro LUMMpPOBOro KoMnapaTopa NigKNOYEHNn 40 NepLiInX BXoAiB ABaAUATb
YeTBEpPTOro i ABaAuUATb N'ATOr0 enieMeHTiB |, BUXoau skux BignoBigHO 3'edHaHi 3 BXogamu M'SToro i
LLOCTOro iHAMKaTopiB, ApYri BXoAM ABagUAaTOro, ABagusTb APYroro i ABaduaTb YETBEPTOro efieMeHTIB
| migkntoyeHi BiANOBIAHO 4O BMXOOY NEPLUOro gaTyMka KoMyTauii, opyri BXogu ABafusiTb MEpLUOro,
OBaguUaTb TPEeTbOro i ABagUsaTb N'ATOro enemeHTiB | 3'egHaHi BignNoBigHO 3 BUXOO4OM APYroro gaTtymka
komyTauii, Buxig enementa ABO-HI nigkntoueHnin oo Bxoay oaHOBIOpaTopa, BUXig sikoro 3'eQHaHnnm 3
Apyrum Bxogom yetBepToro enemeHta ABO.
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