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(57) Pedpepar:

MpucTpin MICTUTL JaTYMKM CTPYMY i KOMyTaUil, @ TakoX MiYMINbHUKA MEXAHIYHOrO Ta enekTpUYHOro
pecypcy Ha KOXHY a3y KOXXHOro BUMMKada, 6riok aHanoro-umMdpoBoro nepeTBopeHHsi, 6y1o0k BaroBmx
KoeiuieHTIB, B SIKOMYy OOYMCNIOTb HEPIBHOMIPHO BiAMpaubOBaHMN pecypc rpynu BUMKKaYiB B
MOMEHT KOMyTauji, 6nok cuHxpoHisauii. Npn BBIMKHEHI BUMWMKa4a, MOMEHT MO4YaTKy NPOTIKAHHS
CTPYMY Yepes OAVH 3 MosioCiB PIKCYETLCA AK MOYATKOBUA MOMEHT Yacy i Bif LbOro MOMEHTY NoYnHae
BiApaxoByBaTUCb YacoBa 3aTpMMKa KOMyTauii iHLWKX MOMCiB, B pasi il NepeBuLEeHHS 3a HOpMY Ha
BiANOBIAHNX BUXOAAX NPUCTPOIO 3'ABMNSETLCA CUrHan.
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KopucHa Mopenb Hanexutb OO0 obnacTi enekTpoTexHikm i mMoxe OyTu BUKOpUCTaHa Ans
BUMIipIOBAHHS KOMYTaUiHOIMO pecypcy rpynu BUCOKOBOSIbTHMX BUMMKAYIB B padianbHUX €NeKTPUYHNX
Mepexax 3 OAHOCTOPOHHIM XUBMEHHAM.

Bigomnii npucTpin onsi KOHTPOSO pecypcy rpynu KomyTauinHux anapartiB ([lateHT YkpaiHu Ne
9599, M. kn. GO7 C3/10, 6ton. Ne 10, 2005), Wwo MiCTUTb NepLUMiA, APYIUA | TPETIN JaTYMKN CTPYMY,
BUXOAM SAKUX NiAKMNOYEHi BiANOBIOHO A0 BXOAIB MEepLUOro, ApYroro i TPeTboro KomnapartopiB Ta Ao
aHarnoroBmMx BXOiB MepLUOro, OPYroro i TPeTbOro EnNeKTPOHHWUX KIodiB, BUXOAM SKUX 3'€dHaHi 3
BXOA4amy 4eTBepToro i M'ATOro KomnapaTopiB, APYrMil BXiA, MepLUIoro miYnnbHMKa iMNynbeiB
nigkrodeHni oo Bmuxoay nepworo enemeHta ABO, nepwwnin Bxig siKoro 3'egHaHuin 3 BUXogom Groka
YCTaQHOBKW HyNs, a ApYyruin BXiO NigKnoyeHWn Jo Buxoay ¢popmyBaya iMnynbciB, BMXig nepLuoro
reHepartopa iMnynbeciB 3'€AHaHWI 3 NepPLUIMM BXOAOM MEPLUOro enemMeHTa |, Buxig sikoro nigknoyeHuim
0O MepLloro Bxody MepLioro nivnnbHUKa iMnynbciB i 3'€gHaHWiA 3 NeplumMMu BXog4amu TPeTboro,
YyeTBEpPTOro i N'aToro enemeHTiB |, BXia dopmyBaya iMnynbCiB pasoMm 3 ApyrMM BXOAOM MEpLUOro
enemeHTa | nmigknioyeHi OO BMXody Opyroro enemeHTta |, nepwuin BXxig SKOro 3'eQHaHWn 3 BUXOOOM
apyroro enemeHta ABO, BMXoaM nepLuoro i Apyroro AaTymMKiB KOMyTauii NigknoYeHi BignoBigHO A0
nepworo i Agpyroro BxodiB pgpyroro enemeHta ABO, Buxig sKoro 3'€edHaHMA 3 BXOAOM
AndbepeHLitolo4oro enieMeHTa, BMUXig NepLloro gatynmka KomyTtauil nigknioyYeHMn OO0 neplumx BXOAIB
TPUHAJUATOro, YOTUPHAJUATOro i N'ATHaguaToro enemMeHTiB |, BUXig Apyroro gartyuka komyTauii
3'egHaHMi 3 nNepwuMn BXOd4amm OEeCSATOro, oAMHaauaToro i ABaHaguaToro enemedTiB |, Buxogun 3
AecaToro no n'aTHagusaTMiA enemeHTiB | nigknioyeHi BignNoBigHO OO BXOAiB 3 APYroro no CbOMWUK
NiYNNBHKKIB IMNYNbCIB, APYri BXOAW OECATOro i TpuHaauatoro enemeHTiB | 3'egHaHi mixk coboto, apyri
BXOOW OAMHAAUSATOrO i YOTUPHAAUSTOro enemMeHTiB | nigknyeHi ogMH OO OAHOro, Apyri BXoawm
ABaHaOUATOro i N'ATHaguUAaToro enemeHTis | 3'egHaHi Mixk cob0t0, BUXOOW NepLUoro, Apyroro i TpeTboro
KOMMapaTopiB NigKMoYeHi BiaNOBIAHO OO NepLUMX BXOAiB CbOMOro, BOCbMOrO i AEB'ATOro enemeHTiB |,
APYri BXOAN AKMX 3'€QHaHi BiANOBIAHO 3 nepLunM, APYrMM i TPETiM BMXOAaMu NepLUOro NivYmnbHUKa 3
aewmnpaTtopom, a TakoX 3 NepLunm, Apyrum i TpeTiM BXogamu perictpa, YeTBepTun, N'SaTUm i LLOCTUR
BXOAW AKOro MigKMYeHi BignoBigHO 4O NepLloro, Apyroro i TpeTboro BUXOAIB APYroro nivymnbHuKa 3
aewmnpaTtopom, a TakoxX 40 APYrMX BXOAIB TPETbLOro, YHeTBEPTOro i N'ATOro enemMeHTiB |, BUXoaun skux
3'edQHaHi BiAMNOBIAHO 3 APYrMMU BXOA4AMU TPUHAOLUATOro, YOTUPHAAUATOro i N'ATHaAUATOro enemMeHTiB
I, Buxig gpyroro enemeHta ABO 4epe3 enemeHT HI nigknioyeHwn go gpyroro Bxogy LIOCTOro
enemeHTa |, nepwwnin BXig SKoro 3'€edHaHUM 3 BUXOLAOM [PYroro reHepartopa iMnynbCiB, a BuUXig
NigKIIoYeHUA 00 MNeploro BXOA4Y NepLioro niyunbHUKa 3 AewmdpaTtopom, ApYyrun BXig SIKOro
3'egHaHui 3 Buxodom apyroro enemeHta ABO, Buxig gndepeHLuioyoro enemeHTa nigknioYyeHni oo
nepLioro Bxody TpeTboro enemeHta ABO, gpyrui Bxig skoro 3'egHaHuin 3 BMXOAOM dopmyBada
iMMynbCiB, a BUXiA NiOKNIOYEHWM OO0 MepLlioro BXody ApYroro nivunbHuKa 3 gewumndpartopom, Apyrum
BXi AKOro 3'e4HaHWiA 3 BUXOOOM Onoka yCTaHOBKW HyMs, BUXOAW CbOMOrO, BOCbMOFO i OEB'ATOro
ernemMeHTiB | nigknoyeHi BiANOBIAHO OO Kepyo4ux BXOAIB MepLloro, Apyroro i TpeTboro erekTpoHHMX
KntoYiB, BUXOAM HYETBEPTOro i N'ATOro kKoMnapaTopiB 3'€AHaHi BigNoBigHO 3 NepLuvMm i Apyrum BXxogamm
dyHKUiOHaNbLHOro nNepeTeBopioBaya, BMUXigHa UndpoBa LIKMHA SKOro NigknoyeHa OO BXiAHOT undgpoBoi
LWWNHWX pericTpa, BuMXigHa uMdpoBa LIMHA SKOro 3'€dHaHa 3 MepLUO BXiOHOK LMEPOBOD LUMHOK
LumdpoBOro komnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigkndeHa A0 BUXIAHOI LMdPOBOI
LLUMHM NepLLOro NiYunbHWKa iIMNYNbCIB, a BUXiA 3'€AHaHWIA 3 pYrMM BXOAOM ApYroro enemeHTa .

(0ONOBHUM HEAONIKOM OAHOro NPUCTPOID € HeJOCTaTHI OYHKLIOHAMNbHI MOXIMBOCTI, TaK SK BiH He
AO3BOMSE BUMIPIOBaTW Ta OUiHIOBATM MO ha3Hy 3aTPUMKy KOMYyTaLii BUCOKOBOMbTHMX BUMMKAYIB, LLO
BUKOPUCTOBYIOTBCA B EJTEKTPUYHUX CUCTEMAX | MEPEXAX.

3a npotoTvn 0b6paHO MPUCTPIN OIS KOHTPOSO pecypcy rpynu KomyTtauiiiux anapartiB (MaTeHT
YkpaiHn Ne 16585, M. kn. G 07 C 3/10, 6ion. Ne 8, 2006), wo MiCTUTb NepLini, OPYrn i TpeTin
AaTynkn CTpyMy, BUXOAM SKUX MNiAKNHOYEHi BiAMOBIAHO [0 BXOAIB MepLUoro, APYroro i TpeTboro
KoMnapaTtopis Ta 4O aHaroroBmx BXOAiB MEepLUOro, ApYroro i TPETbOro eneKTPOHHUX KItoYiB, BUXOAM
AkMx 3'eQHaHi 3 BXoJamMu 4eTBepToro i N'aToro KomnapaTopiB, ApYruin BXig nepLloro nidnnbHuKa
iMNynNbCiB MigknioveHUn o Buxody nepworo enemeHta ABO, nepwun BXig sikoro 3'egHaHumn 3
BMXOLOM OrioKa yCTaHOBKW Hynsl, a OPYrUi BXid NiAKMHOYeHU 4o BUxody hopmyBada iMmnynecis, BUXig
nepLUoro reHepartopa iMMynbCiB 3'€QHaHWiA 3 NepluvM BXOAOM NepLloro enemeHta |, Buxig sikoro
NigKIIOYEeHWA 0O NepLloro BXOA4Y NepLuoro nivunbHUKa iMNyneciB i 3'€AHaHWMIA 3 neplmMmn BXxodamm
TPeTbOoro, YeTBepTOoro i N'AToro enemeHTiB |, BXig hopmyBada iMNynbCiB pasoM 3 ApYyrMM BXOOOM
nepworo enemeHTta | nigkniodeHi o BUxody Apyroro enemeHTta |, nepwuin BXig sSKOro 3'‘egHaHumn 3
BMXOO4OM gJpyroro enemeHTa ABO, BMXOAM Nepworo i Apyroro gaTyvkiB KomyTauil nigkrtodeHi
BiNOBIOHO [0 NepLuoro i Apyroro Bxodie apyroro enemeHta ABO, Buxig sikoro 3'eqHaHUin 3 BXOOOM
OndbepeHLitolo4oro enieMeHTa, BMUXig Neplloro gatynka KomyTtauil nigknioyYeHMn OO0 neplumx BXOAIB
TPUHAJUATOro, YOTUPHAJUATOro i MN'ATHaguaAToro enemMeHTiB |, BUXig4 Apyroro gatyuka komyTauil
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3'eQgHaHMI 3 nNepwuMn BXOZ4amu OECATOro, OAMHAJUATOro i ABaHagusaToro enemeHTiB |, Buxogm 3
OEeCcATOro no M'aTHaguATUA enemeHTiB | nigkniodeHi BiANOBIAHO A0 BXOAIB 3 APYroro N0 CbOMUM
NiYNNbHKKIB IMNYNbCIB, APYri BXOAW OECATOro i TpuHaguatoro enemenTiB | 3'eagHaHi Mixk coboto, apyri
BXOAW OAMHAOUATOro i YOTUpHAJUATOro enemMeHTiB | nigkniodeHi oguH OO OOHOro, Apyri BXoau
ABaHagUATOro i N'ATHaaUATOro enemMeHTiB | 3'egHaHi Mixk coboto, BUXOAW NepLuoro, pyroro i TpeTboro
KomMnapaTopiB NigKmnoYeHi BignoBigHO 40 NepLUMX BXOAiB CbOMOro, BOCbMOrO i AEB'ATOro enemMeHTiB |,
Apyri Bxogu sikmx 3'egHaHi BignoBigHO 3 nepwnm, ApYruMm i TpeTiM BUXOA4amMu NEPLUOro AiYnnbHMKa 3
aewmnpaTtopom, a TakoX 3 NepLunm, Apyrum i TpeTim BXxogamu perictpa, YeTBepTun, N'aTum i LWocTumn
BXOAM SIKOro MigKMoYeHi BiANOBIOHO A0 NepLloro, ApYroro i TpeTboro BUXOAIB APYroro fivnnbHUKa 3
AelmdpaTtopoM, a TakoX A0 APYruxX BXOAIB TPETbOro, YeTBEPTOro i N'ATOro eneMeHTiB |, BUXoam sikux
3'egHaHi BiANOBIAHO 3 APYrMMU BXOA4AMU TPUHAOUATOr0, YOTUPHAALUATOrO i N'ATHAAUATOro enemMeHTiB
I, Buxig gpyroro enemeHta ABO 4yepe3 enemeHT HI nigknoyeHun Oo gpyroro BXody LUOCTOrO
enemeHTta |, nepwwuii BXig SKOro 3'eAHaHW 3 BUXOOOM [OPYroro reHepatopa iMnynbCiB, a BuXig
NigKIlOYeHnA 00 MNepLoro BXOA4Yy NepLuoro niyunbHuka 3 gewmdpaTtopom, OpYruin BXig SKOro
3'eQHaHMIn 3 BMXodoMm apyroro enemeHta ABO, Buxia andepeHLioyoro eneMeHTa nigknoyeHnin oo
nepworo Bxody TpeTboro enemeHta ABO, apyrui Bxig sSkoro 3'egHaHuin 3 BUxodoM copmMyBauda
iMNynbCiB, a BMXig4 NiAKMIOYEHWA 0O NEPLUOro BXo4y APYroro nivunbHUKa 3 gelndpaTopoM, OpYrni
BXid AKOro 3'egHaHWA 3 BMXOAOM OnoKa YCTaHOBKW Hymsl, BUXOOW CbOMOFO, BOCbMOFO i OEB'ATOro
enemeHTiB | NigKnoYeHi BigNoBIAHO OO KepykouyMx BXOAIB MEPLUOro, ApYroro i TpeTbOoro enekTPoOHHUX
KIH0MiB, BUXOOM YETBEPTOro i N'ATOro KoMnapaTopiB 3'eqHaHi BiANOBIOHO 3 NepLUMM | APpYrMM BXo4amu
nepLuoro dyHKLioOHaNbLHOro nNepeTsopoBaYa, BuxigHa LUMdpoBa LUKMHA SKOro nigkmnyeHa Oo BXigHOT
unpoBOI WKHK pericTpa, BMXigHa uudpoBa WKMHA AKOro 3'egHaHa 3 MepLUold BXIAHOK LndpPOBOIO
LUMHOK unchpoBoro komnapartopa (B No4ansbLIOoMy - NEPLLOro LMgpoBOro komnapaTopa), Buxig sKoro
NigKnioYeHnn o Opyroro BXxody ApYyroro enemeHTa |, Buxig andepeHuiooyoro enemeHTa 3'egHaHnn 3
nepwumMmM BXOA4aMu LWICTHAAUATOro i CiMHagUATOro enemMeHTiB |, gpyri BXogu SKMX NigKNIOYeHi
BiAMOBIOHO [0 BMXOAIB MEpLIOro i Apyroro AaTtyvkiB komyTauii, a Buxoaum 3'egHaHi 3 BXogamu
BOCbMOrO i OEeB'ATOro NiYUNbHUKIB iMAynbCiB, Apyra BXigHa uudpoBa LIMHA MEpLIoro LMdpoBOro
KomMnapaTtopa nigknioveHa OO0 BUXIOHOT LMGPOBOI LWKMHM LMdPOBOro KoMyTaTopa, neplua BXigHa
umdpoBa LKHA $KOro 3'egHaHa 3 BUXIOHOK LMAPOBOKD LUWMHOW APYroro (PyHKUiOHanbHOro
nepeTeBoploBaya, a Apyra BxigHa umdpoBa WnHa Ta BXiaHa undpoBa LUnHaA ApYroro PyHKLiOHanbHoro
nepeTsoptoBaya NigknoyeHi 00 BUXIAHOI UMEPOBOI LUMHU MNEpLUOro NiYunbHUKa iMNYNbLCiB, BUXIA
enemeHTa HI 3'egHaHui 3 Bxogom ogHoBsibpaTopa (B nodanbluoMy - NepLIOro ogHoBibpaTtopa), Buxia
AKOro NiAKMIOYEeHNA 0 KEPYYOoro BXoay LMgpoBoro komyraropa.

["ONoOBHUM HeorikoM A4aHOro NPUCTPOIO € HeAOCTaTHI PYHKUiOHAIbHI MOXIUBOCTI, Tak SK BiH He
AO3BOMSE BUMIPIOBATU Ta OUiHIOBaTM nodasHy 3aTpuMMKy KOMyTauil BUCOKOBOMNbTHUX BMMMKAYIB, LLO
BUKOPUCTOBYHOTBCA B ENTEKTPUYHUX CUCTEMAX | MEPEXaX.

B ocHoBy KOpMCHOI Mofeni noctaBneHa 3agaya CTBOPEHHS MPUCTPOKD AMS1 KOHTPOMK pecypcy
rpyny KOMyTauiiHUX anapartiB, B IKOMy 3a paxyHOK BBEOEHHSI HOBWUX OnokiB Ta 3B'A3KIB MiXX HUMMK
JOCAraeTbCa MOXMMBICTb OLUiHIOBATM NodhasHy 3aTpUMKY KOMYTaLil BUCOKOBONbTHUX BUMMKAYIB, LLO
NPU3BOAMTbL A0 PO3LUNPEHHS (DYHKLIOHANBHUX MOXITUBOCTEN.

MocTtaBneHa 3ajaya BUPIWYETLCA TUM, WO B MPUCTPIN ONS KOHTPOMO pecypcy rpynu
KOMyTaUiiHUX anaparTiB, WO MICTUTb NepLnid, APYrUn i TPeTin [aTyMKM CTPYMY, BUXOOM SKUX
NigKnoYeHi BignoBigHO OO0 BXOAiB MepLUoro, Apyroro i TpeTboro KommnapaTopis Ta A0 aHanoroBmx
BXOAiB MepLloro, Apyroro i TPeTbOro EneKkTPOHHWX KIoYiB, BUXOAM SAKMX 3'€dHaHi 3 BXodamu
YeTBEpTOro i N'ATOro KoMnapaTopiB, APYrMW BXi4 NEepLUOro IiYuribHWKa iMNyrnbCiB NigKMIOYEeHMn Ao
BMxody nepworo enemeHta AbO, neplumi BXig SIKOro 3'€AHaHUi 3 BUXO4OM BrioKa yCTaHOBKU HyINs, a
Apyrvia BXig nigknoydeHnn fo suxody dopmMyBaya iMnynbCiB, BUXiQ nNepLluoro reHepartopa iMnynscis
3'eQHaHMi 3 NepwMM BXOAOM MepLloro ernemeHTta |, BUXig SKOro nigknoyeHun OO0 MepLuioro Bxoay
nepLuoro nivyvMnbHUKa iMMAYNbCiB | 3'€4HAHUN 3 MeplnMU BXOAaMu TPeTbOoro, YeTBepToro i M'aToro
enemeHTiB |, BXig popmyBaya iMnynbCciB pasom 3 ApyruM BXOAOM MNepLloro enemMeHTa | nigknioyveHi oo
BMXOOy Opyroro enemeHTta |, nepwui Bxig Akoro 3'edHaHUMM 3 BMXOOOM Apyroro ernemeHTta ABO,
BMXOOU MEPLLOro i ApYroro AaTyukiB KOMyTaLil NigknoyeHi BignoBigHO OO NepLUoro i Apyroro BXoAiB
apyroro enemeHta ABO, Buxig skoro 3'€edHaHMN 3 BXOAOM AUMGEPEHLIOIYOro enemeHTa, BuUXig
nepLloro Aatyuka KomyTauil MigknioYeHUn [0 neplumx BXOAIB TPUHAOUATOro, YOTUPHAAUATOro i
nN'ATHagUSaTOro enemenTiB |, Buxig Opyroro gatyuka komyTaudii 3'€QHaHUA 3 MeplvMy BXOAamu
JECATOoro, OoAWHAAUATOro i ABaHAOUATOro enemMeHTiB |, Buxogm 3 [Jecsatoro no n'aTHagusaTun
enemeHTiB | nigknoYveHi BiANOBIQHO OO0 BXOAIB 3 APYroro rno CbOMUK NiYUSTbHUKIB iMNYMbCIB, APYri
BXOOW LECATOro i TpuHaguaToro enemeHTiB | 3'egHaHi Mk coboto, gpyri Bxoau oguHagudatoro i
YOTUPHAAUATOrO enemeHTiB | nigkniodeHi oAuH [0  OOHOro, Apyri BXOAM ABaHAJUATOro i
n'aTHaguUsaToro enemeHTiB | 3'egHaHi Mk cobOol0, BUXOOW MEpPLUOro, ApYroro i TpeTboro KoMnapaTopis
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NigKoYeHi BigNOBIAHO OO MepLUMX BXOAiB CbOMOro, BOCbMOIO i AEB'ATOr0 enemeHTiB |, gpyri Bxoam
AKMX 3'edQHaHi BiONOBIOHO 3 MepwuM, ApyrMM i TpeTiM BMXOA4aMu MepLlioro nidyunbHuKa 3
aewmnpaTtopom, a Takox 3 nepLunm, apyrum i TpeTim BXxogamu perictpa, 4eTBepTun, N'aTum i woctum
BXOAW AKOro MigKroYeHi BignoBigHO 4O NepLloro, Apyroro i TpeTboro BUXOAIB APYroro nivnnbHuKa 3
aewmnpaTtopom, a TakoX 40 APYrMX BXOAIB TPETbLOro, YeTBEPTOro i N'ATOro efieMeHTiB |, BUXoam sknx
3'egHaHi BigNOBIgHO 3 ApYrMMK BXOA4aMU TPUHALUSATOro, YOTUPHALUSTOrO i N'ATHAAUATOrO enemMeHTiB
I, Buxig gpyroro enemeHta ABO 4yepe3 enemeHT HI nigknioyeHwn go Agpyroro BXogy LWIOCTOro
enemeHTa |, nepwwuin BXxig Skoro 3'eQHaHW 3 BMXOOOM [PYroro reHeparopa iMnynbciB, a BuXig
NigKIlOYeHnA 00 MNepLloro BXOA4y NepLuioro niyunbHuka 3 gewmdpaTtopom, OpYruin BXig SKOro
3'egHaHui 3 BUxogom apyroro enemeHta ABO, Buxig AvdepeHLiornyoro enemMeHTa nigkniovyeHun o
nepworo BxoAy TpeTboro enemeHta ABO, Apyrvi BXiA SKOro 3'€gHaHuin 3 BMXOAOM opmyBaya
iMNynbCiB, a BUXiA NigKNIOYEHMIA A0 NepLloro BXody ApYroro niyvnbHuka 3 gewumndpatopom, Apyrum
BXif SIKOro 3'egHaHui 3 BUXOAOM 6Brioka yCTaHOBKM HyNs, BMXOAW CbOMOrO, BOCbMOrO i AEB'ATOro
eneMeHTIB | nigknoyeHi BigNoBIiAHO OO KepyouMx BXOAIB MepLUOro, APYroro i TpeTboro eneKTpoHHUX
KIHoMiB, BUXOOM YETBEPTOro i N'ATOro KoMnapaTopiB 3'eqHaHi BiANOBIOHO 3 NepLUMM | APYrMM BXo4amu
nepLioro gyHKLioHanbHOro nepeTeoptoBaya, BuxigHa uudpoBa LUMHA SIKOro MigKoyYeHa Ao BXigHON
LMdpOoBOI WNHWN pericTpa, BMXigHa LUgpoBa LMHA SKOro 3'€dAHaHa 3 nepLlok BXigHOK LMdpOBOLO
LUMHOKO NepLuoro uMdpoBOro KomnapaTtopa, BUXid SIKOro MigkmvyeHu OO0 APYroro BXody ApYroro
enemeHTa |, Buxig AndepeHuilooyoro enemeHTa 3'egHaHuMi 3 NepwnMMM BXo4aMu LWICTHAAUATOrO i
CiMHaguaToro enemeHTiB |, Apyri BXoAM siKMX NiAKAOYEHi BigNOBIOHO OO0 BUXOAIB NEpLloro i opyroro
AaTyukiB KOMyTaUii, @ BUX0am 3'eQHaHi 3 BXoA4amMyn BOCbMOrO i AeB'ATOro niYnnbHUKIB iMnynbciB, gpyra
BXigHa LMdpoBa WKMHa nepLuioro unudgpoBoro komnapaTopa nigknoyeHa 4o BUXIGHOT LMGPOBOI LWNHK
uucppoBoro KomytaTtopa, nepwa BxigHa uudpoBa LWMHA AKOro 3'egHaHa 3 BUXIAHOW LMEPOBOIO
LUMHOK ApYroro (YyHKLiOHaNbHOrO nepeTBoOpioBaya, a Apyra BXxigHa uvdpoBa WuHa Ta BXigHa
uuncppoBa WnHa Apyroro dyHKLiOHaNbHOro nepeTsoploBaYda NigkmnoyeHi 40 BUXIOHOT LMPOBOI WNHK
nepLioro nivYnnbHUKa iMNynbciB, Buxig enemerta HI 3'eaHaHuin 3 BXogoM nepllioro ogHosibpaTopa,
BUXiO SIKOro MigKMOYEeHMI 40 Kepytodoro Bxoay LUMdpPOBOro KomytaTtopa, BBEAEHO LLUOCTUN, CbOMUN i
BOCbMUI kKoMnapaTtopyu, enemeHT ABO-HI, apyrnin ogHoBiGpaTtop, YyeTBepTun enemeHt ABO, nepLumi,
apyruin i TpeTin enemeHTn BUKITFOYHE ABO, TpeTii reHepaTtop iMnynbCiB, Tpurep, BiCIMHaOUATUN,
OeB'aTHauATUA, OBaduATUIA, OABaAUSaTb Nepliuvn, ABaguaTb APYrun, ABafuATb TPeTin, OBadUSATb
YeTBepTU, ABaAuUSTb N'ATUA, ABaAUATb LIOCTUMA i OBaAUATb CbOMWIA enemeHTu |, Grok 3agaHHs
HOPMOBAHOI 3aTPUMKN, AECATUNA, OANHAAUSATUN | ABAaHAOUATUNA NIYUNBHUKKL iMMYNbCIB, APYTUA, TPETIN i
YeTBEepPTUN LMMPOBI KOMNapaTopu, NepLuni, Apyrun, TpeTin, YeTBepTUn, N'ATUM i LLOCTUN iHAMKaTopw,
npu4yoMy BMXOOW MEepLUOro, APYroro i TpeTboro AaTyuKiB CTpyMy 3'eQHaHi BignoBigHO 3i Bxogamu
LLIOCTOr0, CbOMOrO i BOCbMOrO KoMnapaTopiB, BUXif LLOCTOro Komnaparopa nigkniodYeHuin 40 nepLumx
Bxoais nepworo enemeHta BUKITIOYHE ABO Tta enemeHta ABO-HI, go gpyroro Bxogy TpeTboro
enemeHta BUKIMIOYHE ABO Tta go TpeTboro Bxogy BiCiMHaguUATOro enemeHTa |, BUXi4 CbOMOro
KoMmnapatopa 3'egHaHun 3 nepwuMmun  Bxogamu gpyroro enemeHta BUWKIIIOYHE ABO Ta
BiciMHaguaToro enemeHTa |, 3 gpyrum Bxogom nepioro enemeHta BUKITKOYHE ABO Ta 3 TpeTim
BxogoM enemeHta ABO-HI, Buxia BocbMOro komnaparopa nigknioyeHun 4o nepLuoro BXoay TpeTboro
enemeHTa BUKINIOYHE ABO Ta go apyrux Bxogis gpyroro enemeHta BUKIKOYHE ABO, enemeHTa
ABO-HI Ta BicivHaguaToro enemeHTa |, BUX0oam nepLuoro, agpyroro i Tpetboro enemeHtis BUKJITIOYHE
ABO BignoBigHO 3'egHaHi 3 nepLvMn BXogamu OEeB'sSTHAgUATOro, ABaguUAaToOro i ABaguaTbh MepLloro
enemeHTiB |, BMXOOM AKUX BIONOBIAHO MIQKMOYEHI OO neplmx BXOAiB AeCATOro, oauMHaauaToro i
ABaHagUATOro NiYMnbHUKIB iMAYNbCIB, BUXIOHI LMMPOBI LUMHU SKMX BiAMOBIAHO 3'€dHaHi 3 nepwummn
BXiAHUMWN UNPOBUMM LUIMHAMW [PYroro, TPeTbOro i 4eTBepToro UMPOBUX KOMMApaTopis, BUXiA
TPeTbOro reHepaTtopa iMnynbCiB MiOKMYEHUN OO0 TpeTiX BXOAiB OeB'ATHaAfUSATOro, ABaAudaToro i
OBajuATb Mnepwioro enemeHTiB |, BUXig BiciMHaguaToro ernemeHTta | 3'egHaHuini 3 Apyrum BXOOOM
Tpurepa, BUXif SIKOro MiOKNIOYEHUN OO0 Apyrnx BXOAIB AeB'ATHaaudAToro, ABaguUAaToro i ABagusaTb
nepworo enemeHTiB |, Buxig Onoka ycTaHOBKM Hynsa 3'€QHAHUA 3 NepMM BXOOOM YETBEPTOro
enemeHta ABO, BuMXig $KOro niOKMYEHWA [0 [OpYyrux BXOAIB AeCATOro, OAMHAAUATOro i
ABaHaALUATOro nNiYnnbHUKIB iMNYNbCIB, a TakoX OO NepLUoro Bxody Tpurepa, BuUxigHa uudposa LWuHa
Onoka 3agaHHA HOPMOBAHOI 3aTPUMKK 3'€4HaHa 3 OPYrMMW BXiZHMMU UUPOBMMU LWMHAMKU OpPYroro,
TPEeTbOro i 4YeTBepToro UUMPOBUX KOMMapaTopiB, BWXiA4 APYyroro uUudpoBoro Komnapatopa
NiAKMIOYEHNA 0O NepLUMX BXOAiB ABaAuUATb APYroro i ABafusiTb TPETbOro enemMeHTiB |, Buxoam skux
BiANOBiAHO 3'egHaHi 3 Bxod4amMu MepLIoro i Apyroro iHAguKaTopiB, BuMXid4 TpPeTboro umdpoBOro
KoMnapaTtopa MNigKoyYeHnin 4o neplnx BXoais ABaguaTb YeTBEPTOro i ABaaudATb N'ATOro enemMeHTiB |,
BUXOAWN SKUX BigMOBIAHO 3'egHaHi 3 BXO4aMWU TPEeTbOro i YeTBepToro iHAMKaTopiB, BUXiO 4YeTBepToro
LMdpoBOro KomnapaTopa MigKoYeHnin O Neplunx BXoAiB ABaAUATb LWOCTOro i ABagusTb CbOMOro
enemeHTiB |, BUXOan SKkux BigNOBIAHO 3'€QHaHi 3 BXOA4amMuM M'ATOrO i LWOCTOro iHAUKATopIB, ApYri BXoau
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ABafuUsTb ApYroro, ABaausTb YeTBEPTOro | ABaAUsTb LWOCTOro enemeHTiB | nigkniodeHi BignosigHo 0o
BMXOAY NEepLUoro AaTymka KomyTauii, Apyri BXoAW ABafuATb TPeTboro, ABaaudTh N'AToro i ABagusTb
CbOMOro enemMeHTiB | 3'egHaHi BiANOBIOHO 3 BMXOAOM ApYroro AaTymka KomyTauil, BUXig enemeHTa
ABO-HI nigkntodeHnii oo Bxody APYroro ogHosibpaTopa, BUXig SKOro 3'eqHaHuin 3 ApYruM BXOOOM
yeTBepTOoro enemeHta ABO.

CyTb KOPUCHOT MOAESi MOSICHIOE KPEeCEHHS.

Ha cxewmi: 1, 2, 3 - nepLwumi, gpyrmn i TpeTin gaTymku CTpyMy BignoBigHo; 4, 5, 6 - nepLwumin, apyrum
i TpeTin komnapaTopu BigNoBiAHO; 7, 8, 9 - cboMun, BoCbMUI | aeB'atun enemeHTn | BignosigHo; 10,
11, 12 - nepwwun, Apyrvin i TpeTin enekTpoHHI kntodi BignosigHo; 13, 14 - 4veTBepTU i N'ATUN
KomMnapartopu BignoeigHo; 15 - nepwuin pyHKUiOHanbHUI nepeTsoptoBay; 16 - perictp; 17 - nepmn
niymneHuK 3 gewwndpartopom; 18 - gpyrui reHepaTop imnynecis; 19 - woctun enemeHt I; 20 -
enemeHT HI; 21 - andepeHuitolounin enemeHT; 22 - TpeTin enemeHt ABO; 23 - apyrui NiYUnbHKK 3
aelwmdpatopom; 24 - nepLumMn ogHoibpaTop; 25 - nepLuimin reHepartop iMNynbCiB; 26 - nepmni
enemeHT |; 27 - gpyrun enemeHT ABO; 28 - gpyrun enemeHT |; 29 - 6nok yctaHoBku Hyns; 30 -
dopmyBad imnynecie; 31 - nepwnii enemeHT ABO; 32 - nepwuii nivunbHKK iMnynbscis; 33 - apyrui
dyHKUiOHaNbHWI nepeTBoptoBay; 34 - umndpoBui KomyTatop; 35 - nepwunin unMdpoBUn KoMnapaTop;
36, 37 - wicTtHaguaATMA | ciMHaguaTMn enemeHTn | BignosigHO; 38, 39 - BocbMuUM | geB'aTUNR
NiMUNBHUKK iIMNynbCiB BignoBigHo; 40, 41, 42 - TpeTin, YeTBEPTUN | N'ATNN enemeHTH | BignosigHo; 43,
44 - nepLumi i gpyrmi gatynkn KoMmyTauii BignosigHo; 45, 46, 47, 48, 49, 50 - gecatuin, ogMHaauaTuin,
ABaHagUATWIA, TPUHAAUATUA, YOTMPHAAUATUI | N'aTHaguATUM enemeHTn | BignosigHo; 51, 52, 53, 54,
55, 56 - gpyrui, TpeTin, YeTBepTUI, N'ATUA, LUOCTUIN i CbOMUIN NIYUNBHMKK IMNYNbCIB BigNoBigHo; 57,
58, 59 - WOCTMIA, CboMUIA | BOCbMUI KOMMapaTopyu BignosigHo; 60 - enemeHT ABO-HI; 61 - gpyruii
opHoBibpaTop; 62 - yetBepTu enemeHT ABO; 63, 64, 65 - nepwui, OpPYrUN i TPETIK enemMeHTu
BUKINOYHE ABO BignosigHo; 66 - TpeTin reHepaTop iMnynbCiB; 67 - BiciMHaguaTui enemeHt |; 68 -
Tpurep; 69, 70, 71 - peB'aTHagUATWUIA, OBaAUATMI | ABAOUATL Nepwunin eneMmeHTu | BignoBigHo; 72 -
0ok 3aaHHs HOPMOBAaHOI 3aTpPUMKWK; 73, 74, 75 - necsaTuin, oguHaguATUA | ABaHAAUATURA NiYUITbHUKK
iMnynbciB BignoBigHo; 76, 77, 78 - opyrni, TpeTin i YeTBepTUN UMpPOBI KOMNapaTopu BignoBigHo; 79,
80, 81, 82, 83, 84 - aBaguaTb Apyrvn, ABafusaTb TPETiKn, ABaOUSATb YeTBEpPTUA, OBaAAUATb N'ATUN,
ABaguATb WOCTUK i ABaguaTb cboMuii enemeHTn | BignosigHo; 85, 86, 87, 88, 89, 90 - nepwwun,
OpYruin, TpeTi, YeTBepTUn, M'ATURN i WOCTUIA iHOMKaTOpWU BigNOBIAHO, NpuU4oMy BMXOAW neplioro 1,
apyroro 2 i TpeTboro 3 gaTyuKiB CTPyMy NiAKMOYEHi BiANOBIAHO 0 BXOAiB nepLuoro 4, apyroro 5 i
TpeTboro 6 KomnapaTopiB Ta A0 aHanoroeux Bxogis nepworo 10, gpyroro 11 i Tpetboro 12
€IeKTPOHHMX KroYiB, BUXOAM SKkMX 3'egHaHi 3 Bxogamu yveTtseptoro 13 i n'atoro 14 komnapartopis,
APYrvMn BXig NepLuoro nivmnbHuKa iMnynbcie 32 nigknioveHnii 4o suxogy nepworo enementa ABO 31,
nepLimmn BXig siIKOro 3'egHaHWin 3 BUXOAOM Grioka yCTaHOBKM Hyns 29, a Apyrun BXig NigknioYeHun oo
Buxogy copmysaya imnynecie 30, BMXig nepLuoro reHepartopa iMnynecie 25 3'egHaHui 3 nepumm
BXOAOM nepLloro enemeHTa | 26, Buxig SKoro nigknoyeHMn 4o nepLioro BXOAYy NepLioro nidnnbHyKa
imnynecis 32 i 3'egHaHnin 3 nepwmMmn Bxogamu Tpetboro 40, yetBepTtoro 41 i n'atoro 42 enemeHTiB |,
BXia dopmyBaya imnynecis 30 pasom 3 Apyrum BXOAOM Meplioro enemeHta | 26 nigknwoyeHi o
BMXoay Apyroro enemeHta | 28, neplumii BXig gakoro 3'eaHaHumn 3 BUXogom apyroro enemerHta ABO 27,
BMxoau nepuioro 43 i gpyroro 44 gaTyvkiB KoMyTaLil NigKMOYEHi BiANOBIAHO A0 NEepLIoro i Apyroro
Bxofis gpyroro enemeHta ABO 27, Buxig sikoro 3'egHaHUn 3 BXOAOM AUGEPEHLIOIYOro enemMeHTa
21, BuXiA Mepworo gatyuka komytadii 43 nigkniodeHun OO0 NeplunMx BXOAiB TpuHagusatoro 48,
yoTnpHagusitoro 49 i n'atHagusatoro 50 enemeHTiB |, BUXig Apyroro gatynka komytadii 44 3'egHaHun 3
nepwnmn Bxogamu pecatoro 45, ognHaguaTtoro 46 i gsaHagudatoro 47 enemeHTis |, Buxoan 3
pecatoro 45 no n'atHaguatun 50 enemeHTiB | nigkniodveHi BianosigHO 4o BxofiB 3 gpyroro 51 no
CbOMMI 56 NiYnnbHUKIB iIMNyNbCiB, Apyri Bxoan gecatoro 45 i TpuHaguaTtoro 48 enemeHTiB | 3'eagHaHi
Mk coboto, apyri Bxogu oguHagudatoro 46 i yotupHaguatoro 49 enemeHTiB | nigknoyeHi oguH Oo
ofHoro, opyri Bxoau aeaHaguatoro 47 i n'atHagudatoro 50 enemeHTiB | 3'egHaHi mixk coboto, BUxoam
nepwuoro 4, agpyroro 5 i TpeTboro 6 KOMNapaTopiB NiAKMYeHi BIANOBIAHO OO NepLUMX BXOAIB CbOMOro
7, BocbMoro 8 i ges'atoro 9 enemeHTiB |, Apyri Bxoan skux 3'€HaHi BiANOBIAHO 3 NepLnM, OPYrUM i
TpeTiM BUXOZ4aMu NepLUOro nivvnbHUKa 3 gellundpatopoM 17, a TakoxX 3 neplumMm, Apyrum i TpeTim
BXogamu perictpa 16, yeTBepTUn, N'ATUI i LLOCTUI BXOAM SIKOrO MiOKIOYEHi BigNOBIiAHO 4O NepLloro,
OpYroro i TpeTboro BUXOAIB APYroro niyunbHWKa 3 gewwmdpaTtopom 23, a TakoxX A0 ApYrnx BXoais
TpeTboro 40, yeTBepToro 41 i n'atoro 42 enemeHTiB |, BUXOOU SKMX 3'€QHaHi BignoBiAHO 3 ApYyrMMu
BXxodamu TpuHaguatoro 48, votupHaguaTtoro 49 i n'atHaguyatoro 50 enemeHTiB |, BUXig Apyroro
enemeHTa ABO 27 yepes enemeHT HI 20 nigknoyeHnin Jo Apyroro BXOAY LIOCTOro enemexTa | 19,
nepLunin BXig sikoro 3'egHaHnin 3 BUXOOOM OPYroro reHepaTopa iMmnynecis 18, a Buxig nigknoyeHuin oo
nepLloro BXo4y nepLioro nivunbHuKa 3 gewmndppartopom 17, opyrmi BXxig SKOro 3'egHaHui 3 BUXOAOM
apyroro enemeHTa ABO 27, Buxig andepeHuitotoyoro enemeHTa 21 nigkniodeHnin o nepLuoro Bxony
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TpeTboro enemeHTa ABO 22, opyrvin BXxig sikoro 3'eaHaHuii 3 Buxogom cdopmyBada imnynecie 30, a
BUXiA NiOKMOYEHUA 0O NepLUOro BXOAY APYroro nivunbHuKa 3 gewndgpatopom 23, Apyrui BXig siKoro
3'egHaHMIA 3 BMXOAOM Onoka ycTaHOBKM Hynsi 29, BMXOAM CbOMOro 7, BocbMoro 8 i geB'satoro 9
enemeHTiB | nigknoyeHi BignosigHoO A0 kepytoumx Bxogis nepworo 10, gpyroro 11 i TpeTboro 12
€NeKTPOHHMX KntodiB, BuMxogu 4vetBeptoro 13 i n'atoro 14 komnapaTtopiB 3'edHaHi BignosigHO 3
nepwmnm i gpyrum Bxogamu nepLioro pyHkUioHanbHOro nepeTesoptoBaya 15, BuxigHa undposa LWnHa
SIKOro nigknyeHa Ao BXigHol undpoBoi WnHM perictpa 16, BuxigHa umdpoBa WnHa SKoro 3'egHaHa 3
nepLlo BXiAHOK LMEPOBOK LUMHOK MEepLIoro umMgpoBoro kKomnapaTtopa 35, BuXig sKOro
NigKroYeHnd 0O Opyroro BxoAdy Apyroro enemeHta | 28, Buxia audepeHuioovoro enemeHta 21
3'eQHaHWI 3 NepwmMn Bxodamu LWictHaguaToro 36 i civHaguatoro 37 eneMeHTiB |, Apyri BXoan siKnx
nigKrtoYeHi BiAnoBiaHoO Ao Buxoais nepworo 43 i gpyroro 44 aatymkis KomyTauil, a BUXoam 3'e4HaHi 3
Bxogamu BocbMoro 38 i ges'atoro 39 niuvMnbHUKIB iMNynbCiB, Apyra BXigHa LMdpoBa WKHA NepLLOro
umdppoBoro komnapartopa 35 nigkniodeHa o BUXIAHOI LMpPOBOI WnHK LncpoBoro komyTtaTopa 34,
nepwa BxigHa uudpoBa LWMHA $HKOro 3'egHaHa 3  BUXIOHOK UMGPOBOK  LUMHOK  OPYroro
dyHKUioOHanbHOro nepetsoptoBada 33, a Apyra BxigHa uMdpoBa LIMHa Ta BXigHa umdpoBa LWMHA
apyroro gyHKUioHanbHOro nepetBoptoBayva 33 MigkmnoveHi A0 BMXIAHOT LMPOBOT LUMHM NEepLUOro
niynnbHuka iMnynecie 32, Buxig enemeHTta HI 20 3'egHaHuin 3 BXOOOM MepLuoro ogHosibpatopa 24,
BUXiO SIKOrO MiQKMOYEeHU OO0 Kepykudoro Bxody umdpoBoro komytatopa 34, sBuxoau nepioro 1,
apyroro 2 i Tpetboro 3 gaTyukiB CTpymy 3'€gHaHi BignoBigHO 3i BXogamu LWOCToro 57, cboMoro 58 i
BOCbMOro 59 komnapaTopiB, BMXi4 LUOCTOro Komnapartopa 57 nigkmyeHuMin OO0 neplinx BXO4iB
nepworo enemeHta BUKJTIOYHE ABO 63 Tta enemeHta ABO-HI 60, oo gpyroro Bxogy TpeTboro
enemeHTta BVKITIOYHE ABO 65 Tta go TpeTboro Bxody BiCiMHagudaToro enemenTa | 67, Buxig cboMoro
komnapatopa 58 3'egHaHui 3 nepwwumun Bxogamu apyroro enemeHta BUKMNIOYHE ABO 64 Ta
BicCiMHagusaToro enementa | 67, 3 apyrum BxogoM nepuioro enemeHta BUKITIOUHE ABO 63 Ta 3
TpeTim Bxogom enemeHta ABO-HI 60, Buxig BocbMoro komnapatopa 59 nigkntoveHun o nepLuoro
Bxoay TpeTboro enemeHta BUKIKOYHE ABO 65 T1a go gpyrMx BXOA4iB OpYyroro enemeHTta
BUKITIOYHE ABO 64, enemeHTta ABO-HI 60 Ta BiciMHaguaToro enemeHTa | 67, Buxogu nepuioro 63,
apyroro 64 i Tpetboro 65 enementie BUKITKOYHE ABO BignoBigHo 3'egHaHi 3 nepwmmu BXogamu
aes'aTHaguaToro 69, asagusTtoro 70 i gBagusaTb nepworo 71 enemMeHTiB |, BUXoON AKMX BigNoBigHO
NigKNioYeHi 0o nepwux BXOAiB AgecaTtoro 73, oanHagusaToro 74 i gBaHaguatoro 75 nivyvnbHUKIB
iMNyNbCiB, BUXiOHI UUMPOBI LWNHU AKUX BIANOBIAHO 3'€AHaHi 3 nepwuMu BXiAHUMU LUDPOBUMU
WMHaMn gpyroro 76, TpeTboro 77 i yetBeptoro 78 umdpoBux KOMMapaTopis, BWXig TPeTbOro
reHepartopa iMnynbCiB 66 NigkNOYeHW OO0 TpeTix BXOAiB AeB'sTHaguaTtoro 69, asagusitoro 70 i
ABagusTb nepworo 71 enemeHTiB |, BUXig BicivHaguaToro enemerTa | 67 3'egHaHnii 3 ApyrMm BXO40M
Tpurepa 68, BMXig SKOro MiAKNIOYEeHUA A0 ApYyrux BXoAiB AeB'ATHaguatoro 69, asapusartoro 70 i
ABafusTb nepworo 71 enemeHTiB |, Buxig 6noka yctaHoBkM Hynsa 29 3'egHaHui 3 nepluvMm BXO40M
yeTrBepToro enemeHta ABO 62, Buxig aKoro nigknYeHW [0 ApPyrnx BXOAIB gecaTtoro 73,
oauHaguaToro 74 i oBaHagudaToro 75 nivnnbHUKIB iMAYNbCIB, a TakoX A0 nepLloro Bxody Tpurepa 68,
BMXiOHa UMdpoBa WKHa Bnoka 3agaHHA HOPMOBAHOI 3aTpUMKM 72 3'edHaHa 3 APYrMMU BXiAHWMMM
UMdpoBMMK LUIMHAMK apyroro 76, TpeTboro 77 i 4eTBeptoro 78 uudpoBux Komnapatopis, BUXia
Apyroro uUMcpoBOro komnapaTtopa 76 nigknioYeHW OO Neplmnx BXOoAiB ABaAusaTb Apyroro 79 i
aBaguaTtb Tpetboro 80 enemeHTiB |, BUXOOM SIKMX BigNoBigHO 3'egHaHi 3 Bxogamu nepworo 85 i
apyroro 86 iHAvKaTopiB, BUXIA4 TPETbLOro UMGpPOBOro Komnapartopa 77 MigknioYeHUn A0 nepLumx
BXOAiB ABagusaTb YyeTBepToro 81 i ABaguaTh N'atoro 82 enemeHTiB |, BUXOAM SKUX BigNoBIgHO 3'edHaHi
3 Bxogamu TpeTtboro 87 i yetsepTtoro 88 iHaMkaTopiB, BUXig YeTBEpTOro unMdpoBoro kKomnapatopa 78
NiAKNIOYEeHNN 00 NepLUMx BXoAiB ABaaudaTh wocTtoro 83 i ABaaudatb cboMoro 84 enemeHTiB |, Buxoam
AKUX BignoBigHO 3'egHaHi 3 Bxogamu n'atoro 89 i woctoro 90 iHgMKkaTopiB, Apyri BXOAW OBaAuUdATb
apyroro 79, oBaguatb yetBepToro 81 i ABaguATL wocTtoro 83 enemeHTiB | nigkntoveHi BignosigHO A0
BMXOAY MepLloro Aatyuka komyTadii 43, apyri Bxogu AsagusaTte Tpetboro 80, ABaauaTb n'atoro 82 i
ABaausaTb cboMoro 84 enemeHTiB | 3'egHaHi BIgNoOBiAHO 3 BMXOOOM OPYroro Aatyvka komytauii 44,
Buxig enemeHta ABO-HI 60 nigknioyeHun [o Bxody Apyroro opHosibpatopa 61, Buxig sIKoro
3'eQHaHWI 3 ApyrMMm BXodom 4yeTBepToro enemeHta ABO 62.

3anponoHoBaHWiA NPUCTpIN Npautoe Tak. Mpu nogadi Hanpyru XMBNeHHA GNOK yCTaHOBKM Hynsa 29
KOPOTKUM iMMNYNbCOM CKMAae ApYyrvn nivYvnbHUK 3 gewmndpaTopom 23 Ta depes nepluvii enemeHT
ABO 31 BCTaHOBNIOE B HYNbOBE MOMOXEHHS MNEPLLMIA NiYUNBHUK iMAynbeiB 32. Takox curHan noriyHol
OAMHMLi 3 BUxony 6rioka ycTaHOBKM Hyns 29 yepes YeTBepTuit enemeHT ABO 62 BCTaHOBMOE Tpurep
68 Ta 0OHynse gecatun 73, oanHaguaTui 74 i geaHaguaTuid 75 nidmnbHukKM imnynecie. OgHo4acHo
nepwwun 25, apyrmn 18 i TpeTin 66 reHepaTtopy iMNyNbCIB MOYMHAKOTE BMPOONATU MOCMIAOBHOCTI
iMnynbciB.
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Jdatyukn cTpymy npucTpoto postalloBaHi B pasax A, B i C BBigHOro BumMmkava CUCTEMU XMBNEHHS
30ipHMX LWKWH, a AaTYMKM KOMYTaLin BXOOATb B KOHCTPYKLIO KOXXHOIMO BUCOKOBOJSIbTHOIO BUMMUKaYa.

Ak npuknag, QgaHMA  NPUCTPIN LO3BOMSE  KOHTPOMOBATM  KOMYTAUiMHUMIA  pecypc  ABOX
BUCOKOBOJIbTHUX BUMMKAYiB, NpuyoMy apyrum 51, TpeTim 52 i yeTBepTMM 53 nivunnbHUKaMK iMNynbCiB
BPaxOBYETbCS MOMOSOCHO KOMYTaLiMHWI pecypc BUMMKada 3 OaTYMKOM KomyTauil 44, a n'atum 54,
woctuMm 55 i cboMnm 56 BpaxoBYETbCS MOMOSIIOCHO KOMYTAUIMHUI pecypc BMMMKada 3 OaT4YUKOM
KomyTauii 43.

Akwo BMMMKaYi BBedeHi B poboTy, TO Ha BMxogax nepworo 1, gpyroro 2 i TpeTboro 3 gaTyumkis
CTpyMy 3'IBMISIETbCA Hanpyra, NponopLinHa CTpyMy, LLO NPOTiKae B Pi3HUX ha3ax BUMMKAYIB, sika
noJaeTbCca Ha BXxoawu nepluoro 4, apyroro 5 i TpeTboro 6 KommnapaTtopis, NOPOrK CnpaLtoBaHHA AKMX
OeLLO BULLi HYNMbOBOro 3Ha4yeHHsd. Mpu UbOMy Ha BuMxoAdax komnapartopiB 4-6 3'aBNaTbCA CUrHanm
NOrivYHOI 0AMHWLUI, SIKi NOCTYNalTb Ha NepLUi BXOAM CbOMOro 7, BocbMoro 8 i ges'atoro 9 enemeHTis |.
Takox 3 Buxody Opyroro reHepartopa iMmnyneciB 18 yepes BigkpuTuia wWocTui enemeHT | 19 (npwu
LbOMY Ha APYromy BXOAI NPUCYTHIN CUrHan NoriYHoi oauHuLI, oTpuMaHuin 3 Buxogy enementa HI 20,
OCKiNTbKM Ha BXid OCTaHHbOrO HaAXOAWTb CUrHas NOrivYHOro Hynsa 3 Buxogis nepworo 43 i gpyroro 44
AaTtyvkiB komyTauii yepe3 gpyrui enemeHT ABO 27) Ha nepwui BXig MNepLioro mnivyunbHMKa 3
aewmndpatopom 17 noctynaroTb iMNyNbCK, siKi N0 Yep3i POPMYIOTb CUTHANK NOMYHOT OAMHMLI Ha KOro
BMXo4ax, TUM camuM Mo Yep3i BigKpMBarun Cbomuin 7, BOCbMUI 8 i ges'atuin 9 enemeHTn |, a Takox
nepuly, Apyry i TpeTo KOMipku nam'ati perictpa 16 ansa 3anucy. Npu uboMy nNo 4epsi Ha Kepytodi
Bxoan nepworo 10, gpyroro 11 i TpeTboro 12 enekTPOoHHMX KIYiB HaAOX04ATb CUrHaANWU NOriYHOT
OAMHMLi, TMM caMuM Bigkpuaroum ix. CurHanm Hanpyrm 3 BMXOfiB paTtdumkie cTpymy 1-3 4yepes
BiAMNOBIAHI BigKpWTI enekTpoHHi kntodi 10-12 noctynatoTe Ha Bxoau yetsBeptoro 13 i n'atoro 14
KoMnapartopiB, SKi MalwTb pPi3Hi noporu cnpauioBaHHA. CurHanu, ki 3'aBASOTbCA Ha BMXoAax
yetBeptoro 13 i n'atoro 14 komnapaTopiB MOCTynalTb Ha BXoAW nepworo ¢YHKUIOHaNbLHOro
nepeTsoptoBayda 15, Ha BMXOAi AKOro 3'ABNSAETbCA LMEPOBUIA KO, IO BiAMNOBIAAE BEMUYMHI CTPYMY,
KWW NpoTikae B BUMuKadax. Lincpposnin kog 3 Buxoay nepLuoro yHkUioHansHoro nepetsoptoBaya 15
noctynae Ha BXigHy UMdpoBY LWIMHY pericTpa 16, Ae no 4epsi 3anam'aTOBYETbCA B OAHIA 3 TPbOX
KOMIpOK nam'ari.

B 3anexHocTi Big 3HayeHb CTpymMy UMPPOBUN KOO Ha BMXOAi nepworo ¢yHKUiOHaNbHOro
nepeTBoptoBayva 15 3MiHIOE CBOE 3HAYEHHS.

Takvm YnHoMm, B pericTpi 16 34INCHI0ETLCA 3anamM'aToBYBaHHSA LIMPOBUX KOAIB, SKi BiAMOBIAaTb
BeNnnYMHam CTpyMmy, LLO NPOTiKaloTb B Pi3HUX (ha3ax BUMUKaYIB.

Y BuUnagKy, Konu oguH i3 BUMMKaYiB BiJKMOMa€E KOO, Hanpuknaz Town, Wo MIiCTUTb NepLunin gaTymk
KomyTauii 43, Ha MOro BUXOAi 3'ABMSETbCS KOPOTKOYACHUIM CUrHarn foriyHoi O4MHULI, KU NOCTynae
Ha nepwwui Bxig apyroro enemeHta ABO 27. MNpwu LboMy curHan fnoriyHoi oguHWLI 3 BUXOA4Y APYroro
enemeHTta ABO 27 yepes enemeHT HI 20 noctynae Ha apyrunm Bxig wocToro enemexta | 19 i 3akpusae
noro. Takox curHan foriYyHoi 0aMHULI 3 BUXxogy apyroro enemeHta ABO 27 noctynae Ha gpyrumn Bxig
nepLuoro nivunbHWKa 3 gewundpatopomM 17 i BCTAHOBMOE MO0 BUXOAU B HYNbOBE MOMNOXeHHs. [pu
LUbOMY curHan noriyHol oauHuui 3 Buxogy pApyroro enemeHta ABO 27 noctynae Ha BXia
andepeHuiolodoro enemeHta 21 i popmye Ha 1oro BMxofi KOPOTKWMM iMnynbc. CurHan noriyHol
oaMHULi 3 BUXoay AvdepeHuitorodoro enemeHTa 21 yepes BigKpUTUIA WicTHaaUATUA enemeHT | 36 (Ha
OpYyromy BXOAi MPUCYTHIA CUrHam noriYyHoT oAuHWULI 3 BuXO4y Meplloro Aatyuka komytauii 43)
NnocTynae Ha BXid BOCbMOro fnidnfibHUKa iMnynbcis 38, WO NpU3BOAMTbL OO0 3MEHLUEHHS 3anncaHoro
MEeXaHi4YHOro pecypcy KOMyTaLiiHOro anapaTta Ha OA4MHULI0, a TakoX veped TpeTin enemeHT ABO 22
nocTynae Ha nepLluvMi BXif APYroro nivunbHvka 3 Aewmndpartopom 23. B Len MOMEHT Ha nepLiomy
BUXOAi OpYroro niyunbHuMka 3 pgewmdppatopomMm 23 3'SBRSETbLCA CUTHAM JOMYHOI OOVHWULI, SIKUIA
noJaeTbCa Ha YeTBepTMIM BXig perictpa 16, 4O3BONSYN NPU LbOMY 34NTYBAHHA LUEPOBOro Koy 3
nepLloi KOMIpKM NaMm'sTi, SKMA NOAAETbCS Ha nepuy BXigHY UUpPOBY LIMHY MEpLIoro undposoro
komnapatopa 35. Npu LbOMYy Ha BMXodi nepLluoro UMdpoBoro komnapaTtopa 35 3'ABNSETbCA cUrHan
NOriYHOI OAMHULI, SKUW 4Yepe3 BIiOAKPUTUA Apyrun enemeHT | 28 (npu uboMy Ha nepLioMy BXOAj
NPUCYTHIA cUrHan NorivHol oAuHULi 3 BUXoAy apyroro enemeHTta ABO 27) noctynae Ha apyrun Bxig
nepworo enemeHta | 26 i BigkpmBae noro. 3 BUXOAY MEPLUOro reHepartopa iMnynbcie 25 imnynscu
nocTynawTb Ha NepLluMi BXif NepLloro nidMnbHUKa iMNynbCciB 32, a TakoX 4vepes BiaKpuUTI TpeTin
enemeHT | 40 (Npy LUbOMY Ha ApYromy BXOAi NPUCYTHIA CUrHan MNOriYHOT OAMHULI 3 NepLIoro BUXoay
Apyroro niyvnbHKKa 3 gewndpatopom 23) Ta TpuHaguaTMm enemeHT | 48 (Npy UbOMY Ha nmepLiomy
BXOAj MPUCYTHIN CUrHan IoriyHOi oAMHWLI 3 BMXOAY MEepLUoro gaTtyvMka KomyTauii 43) HagxogaTb y
N'ATUA NIYUNBHKUK iMNYyNbCiB 54. KinbKicTb iMNynbCiB, WO NOCTynawTb B N'ATUN NiMUIbHUK iIMNYNbCIB
54, nokasye sik BUTpadaeTbCa pobounii pecypc BMMMKaya B 3aNeXHOCTi Bif 3HA4YEHHSI KOMYTOBaHOM O
CTpyMy. IMMynbCcuK 3 BUXOQY NEPLLOro reHepatopa iMnynbciB 25 nocTynaTb 40 TUX Mip, NOKN LUdpoBi
KOOM Ha nepwin i gpyrin BXigHMX UUGPOBUX LWKMHAX nepLlioro umcpposoro komnapatopa 35 He
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3piBHAOTLECS. B Lelh MOMEHT curHan norivyHoro Hynsa 3 BMXOAY NepLioro undposoro komnaparopa 35
yepes apyruii enemeHT | 28 noctynae Ha gpyrun Bxig nepworo enemeHTta | 26 Ta 3akpuBae 1ioro, a
TakoX Ha BXxig dopmyBada imnynbcie 30, SKMA KOPOTKUM iMNyNbCOM Yepesd nepumin enemeHt ABO 31
00Hynsie Nepwmi NiYMnbHUK iMNynbciB 32. TakoX KOPOTKMIA iMNynbC 3 BUxoay dopMyBaya iMnynbCiB
30 uepes TpeTii enemeHT ABO 22 nocTynae Ha NepLunin BXig ApYroro fivnibHUKa 3 AelmdpaTopom
23. Mpn ubOMYy Ha MepLIOMYy BWUXOAI APYroro nivurnbHUKa 3 gewmndpatopom 23 BCTaHOBMETHLCSA
CUrHasn foriYHOro Hyns, a Ha OpYyroMy BUXOAi 3'ABASIETbCA CUrHanm NoriyHoi OAUHULI, SKMA 0O3BOSISE
34nTyBaHHA UMpPOBOro kogy 3 ApYroi KOMipkM nam'aTi perictpa 16. 3MeHLUEHHS 3anMLIKOBOroO
pecypcy BiaOyBaeTbCA aHANOMYHNM YMHOM.

Y BUNAAKy KONW 3MEHLUEHHS 3anuLIKOBOrO Pecypcy BMMMKada MPOWWNO ANS BCiX Tpbox a3
BMMUKaYa, KOPOTKUIA iMnynbc 3 Buxody dopmysada imnynbcie 30 yepes TpeTin enemeHT ABO 22
nocTynae Ha nepLuni BXia Apyroro nivyunbHWKa 3 gendgpartopomM 23, BCTaHOBMIOKYM MO0 BUXOAM B
HYNbOBE MOJIOXEHHS.

Ha ubomy umkn poboTn nNpuCTpoto 3akiHYyeTbCA. B 3anexHocCTi Big yucna komnapaTopis, LO
crnpautoBanu, NeBHa KinbkKiCTb iMOynbCiB Yepes TpeTin 40, yetBeptuii 41 i n'atun 42 enemeHTu |, a
noTiM 4Yepe3 TpuHagusatTui 48, voTupHaguaTun 49 i n'atHagusti 50 enemeHTn | no4veproso
3aHoCUTbCA B N'aTuU 54, wocTtur 55 i cbomuii 56 RiYnnNbHUKKM iMNynbCiB. Npy LbOMY OOTPUMYETHCA
BU3HA4YeHa 3aNnexHiCTb MK 3HAYeHHAM CTpyMy, WO BIiOKNIOYAETLCH, | YUCAOM iMMAYnbCiB, SKi
HaZIAWNKW B NIYUNBbHUKK, LLIO NMOKA3Ye 9K BUTPAYaETbCs PECcypC BMMWUKA4ya B 3aNeXHOCTi Bif Pi3HMX
3Ha4YeHb KOMYTOBaHOMo CTPYMYy.

Y Bunagky, Konu cnpauboBye APYrMiA AaTymK KOMyTauii 44, NpUCTPin Npautoe aHanoriYHNMM YMHOM.
€OuHa BiOMIHHICTb nonsrae B TOMYy, WO 3MEHLUEHHsI 3amnuvLIKOBOro pecypcy BiabyBaeTbcsa uepes
aecatnni 45, oguHaguaTuin 46 i gBaHagusatun 47 enemeHTn |y BignoBigHUX MiYnMnbHUKAX iMNyNbCiB
51-53.

AKLWLO BUCOKOBOMbTHUA BUMMKA4Y BKMIOYAETBCS, @ B ENEKTPUYHIN Mepexi MPUCYTHE KOpOTke
3aMWKaHHS, TO MpW BBIMKHEHHI BMMMKaya Ha BWXOAi, Hanpwuknag, Apyroro gatymka komytauii 44
BCTAHOBIIOETLCSI CUrHaM fOrYHOro Hyns, kM npoxoauTb Yepe3 enemeHTn ABO 27, HI 20 i nepegHim
(PpPOHTOM 3arnyckae nepwuin ogHoBibpaTtop 24, SkM B CBOK 4Yepry BMXiOHUM CUrHarom forivyHoi
OQMHUL, WO noJaeTbCcs Ha undpoBuii KomyTtaTop 34, nigknoyae BUXIOHY UUAPOBY LWMHY NEPLLOro
niynnbHWKa iMNynecis 32 4o nepworo uudposoro komnapatopa 35 vepes Apyrnin PyHKUioOHaNbHUIA
nepeTsoptoBay 33, B AKOMY 3HAYEHHS CTPYMY, LLIO BCTAHOBMIOETLCA Ha BUXOAI NepLloro niYnnbHuKa
iMmnynecieB 32 nicng BMMKHEHHS BWCOKOBOJSIbTHOrO BMMMKaA4a CUCTEMOK pPENerHOro 3axucTy,
MHOXWUTBCA Ha KoeiuieHT, SKMM BpaxoBYETbCA A00aTKOBE CrpauloBaHHA pecypcy BMMMKaya, Lo
BUTPaAYaETLCA 3riAHO PECYPCHUX XapaKTEPUCTUK Ha BBIMKHEHHSI. TakuM YMHOM, B NMPUCTPOI B TaKOMy
umkni  poboTn BpPaxoOBYETbCS CrpautoBaHHA poboyoro pecypcy BMMMKAYa MO  PECYPCHMUX
XapakTepUCTUKax Ha BMMUKAHHS i BUMUKAHHS MPU BBIMKHEHHI OCTAHHbOIO Ha KOPOTKE 3aMMUKaHHS B
erneKTPUYHIN Mepexi.

Mig yac BBIMKHEHHSI BMMWKaya, B MOMEHT 3aMWKaHHA MOro KOHTaKTHMX rpyn B KONi MoynHae
npoTikaTh CTPyM, BEMMYUHA SKOrO BUMIPIOETLCA NepLumMM 1, Apyrum 2 Ta TpeTim 3 gatymkamu CTpymy
Ta NogaeTbCcsa Ha BXoAM WocToro 57, cbomoro 58 ta BocbMoro 59 komnapaTopis, WO MalTb HU3BKUIA
piBeHb crnpaltoBaHHA Ons 3abe3neyeHHs TOYHOCTI BU3HAYEHHSA MOYaTKOBOMO MOMEHTY MpOTiKaHHS
CTpyMmy.

Mpunyctumo, Wwo dasa A sunepesxae CycigHi Ta 3amMmkaeTbecs nepuiot. B Takomy Bunagky Ha
BMXOZi LLOCTOro Komnapartopa 57 BCTaHOBIHOETLCS PiBEHb JIOMYHOI OAMHWLI, L0 NOAAETLCA HAa BXOOM
nepworo 63 Ta TpeTboro 65 enemenTie BUKIMKOYHE ABO, wo BignosigatoTb YacoBi 3aTpuMLi MiXK
daszamu AB Ta CA, curHan 3 skux MOCTynae Ha nepulli BXOAM OeB'saTHaguaToro 69 Ta OgBagausitb
nepworo 71 enemeHTiB |, Ha Apyri BXogn AKMX nNogaHO CUrHan Big BCTAHOBEHOro Mig 4ac nogaui
Hanpyrn Ha nNpucTpin Tpurepa 68, a Ha TpeTi BXoAM NOCTynatwTh iMAyNbCK Bif TPETLOro reHeparopa
iMmnyneciB 66. TakuMm 4YnHOM, B AecaTuin 73 Ta ABaHaAOUATUA 75 NiYUNbHUKK iMAYNbCIB 3aHOCUTBLCA
4YMCro iIMMNYNbCIB, LWO BiANOBIAA€E Yacy 3aTpuMku Mixk dpazamm AB ta CA.

Hexan HacTynHolo 3amukaeTbcs asa B. CurHan Big cbomoro komnapatopa 58 HagxoauTb Ha
nepLunn Bxia apyroro 64 ta apyrun Bxig nepuoro 63 enemenTtisa BUKITKOYHE ABO, B pesynbTaTi Yoro
Ha Buxoai nepworo enemeHta BUKIIOYHE ABO 63 3HMKae curHan, sk Hacnigok 0o OecsaToro
niynnbHWKa IMAYNbLCIB 73 MNPUNUHAIOTb  HAAXOAUTW IMAYNbCKU, WO BIiAMOBIAAE NPUNUHEHHIO
BMMIpIOBaHHS 4acoBOi 3aTpMMKU MK pazamm A Ta B, ockinbkn BoHWM 06umAaBi 3amMkHynucb. B Ton xe
yac Ha Buxogi gpyroro enemeHta BUKITIOYHE ABO 64 3'9BnsieTbCs CurHarn, Wo MOAaeTbCs Ha
nepwwnin Bxig AsaguaTtoro enemeHta | 70, 3 BMXoAQy SKOrO MOYMHAKOTL HAOXOOMTM iMAYNbCUM 00
OAMHAOUATOro nivmnbHMKa iMNynbCiB 74, WO BignoBidae BMMIPIOBAHHIO 4acOBOI 3aTPUMKU M
KomyTauismun ¢as B ta C.
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Mpun 3amukaHHi a3m C curHan HagxoouTb Ha NepLnin BXig TpeTboro 65 Ta apyrui Bxig opyroro
64 enementisB BUKINMKOYHE ABO. Takum YMHOM Ha BMxodax nepLuoro 63, gpyroro 64 Ta TpeTboro 65
enemeHTiB BUKJTKOYHE ABO BCTaHOBMOTLCA FOriYHI Hyni, B pe3ynbTaTi 4oro A0 NiYUSbHUKIB
nepecTtarwTb HaAXOAUTW iIMMNYIbCK, WO CBIAYUTL NPO 3aBEpPLUEHHS npoLlecy koMyTauil. B pesynbTtari, B
aecaTtomy 73, oanHagusatoMy 74 Ta gBaHagusiToMy 75 nivyvMnbHUKaxX iMnynbCiB 36epeXeHo 3HauYeHHs
Mi>Kgha3HOT 3aTPMMKM KOMYTaUiT y BUrNSAi KinbKOCTi iMAynbCiB reHepaTopa.

3HayeHHs gecdaToro 73, ogMHaguaToro 74 i gBaHaguaToro 75 nivymMnbHUKIB iMNynbCiB HAAXOOATb
Ha nepLi Bxoam apyroro 76, TpeTboro 77 Ta yeTBepToro 78 undpoBux komnapaTopis, Ha apyri BXoam
AKX MOJAHO HOPMOBaHE 3HayeHHs MiKAas3HOro 4acy 3aTpuMkuM komyTauil Big 6noka 3agaHHs
HOPMOBaHOI 3aTpuUMKM 72. [lpu BUKOHAHHI YMOBU MEPEBULLLEHHST 3HAYEHHS BMICTY MidYnnbHUKA Hag
HOPMOBaHMM 3HAYEHHSM, Ha BMUXOZAi BiANOBIAHMX KOMMApaTopiB 3'ABNAETbCA CUrHan, WO noaaeTbCd
Ha BignoBigHi napu enemeHTiB |: Big Apyroro umdpoBoro komnapatopa 76 Ha BxOAW OBafudATb
apyroro 79 Ta gBaguaTtb TpeTboro 80 enemeHTiB |, Big TpeTboro LMdpoBOro komnaparopa 77 Ha
BXOAM OBagusaTb vetBeptoro 81 ta ABagudAtb n'atoro 82 enemeHTiB |, Big 4eTBepToro umMdpoBoro
Komnapatopa 78 Ha Bxoau QABaguAaTb woctoro 83 Ta ABaguAaTb cbomoro 84 enemeHTiB .
MpynycTMo, WO KOMYTYETBCA NEPLUMIA BUMUKAY, SKOMY Bignosigae nepnin gatyamk komytauii 43. Y
BUMKHEHOMY CTaHi BMMWKa4ya, Ha BWUXOAi AaTyMka BCTAHOBMEHO pPiBEHb MOMYHOI OAWHWULI, L0
nofaceTbCa Ha ApYruin BXig ABaauATb gpyroro 79, Asaguatb YetBeptoro 81 Ta oBaausaTth wocTtoro 83
enemeHTiB |. OcCKinbkM Mpu BMUKaHHI BUMUKaya cnpauloBaHHSA gaTyvka BiabyBaeTbCA 3 3aTPUMKOI
Bifl rONTOBHMX KOHTaKTiB, TO HAa MOMEHT iX 3aMWKaHHSA Ha BUXOAi AaTymka Bce e Oyae NpUCyTHIN
piBEHb NOriYHOT OAMHMLI. TakMM YMHOM, 3a HAsiBHOCTI CUrHany Bif KOMMapaTopiB Ha MepLUMX BXoAax
OCTaHHiX enemMeHTiB, Ha Bxoau nepworo 85, Tpetboro 87 Ta n'atoro 89 iHgukaTopiB Gyae nmogaHo
CurHan LWoAo MepeBULLLEHHSA 4acoBOi 3aTPUMKM KOMyTauil Mk dasamu. Y BuUNagky crnpautoBaHHS
OpYroro gatuyuka komytadii 44, curHan woao NepeBULLEHHS YHacoBOi 3aTPMMKM KoMyTaLii Mix paszamm
HagxoauTMMe Ha Bxogm gpyroro 86, yetseptoro 88 i woctoro 90 iHankaTopiB.

Mpn 3aBeplUeHHi KomyTauil BMMMKa4Ya CUrHanNU norivyHOT OAWHWULI nodalTbCA Ha BXogu
BiCiMHaguaToro eniemeHTa | 67, 3 BUXo4y SIKOro CurHas foridyHOT oguHULI HagxoauTb Ha ApYrun BXig
Tpurepa 68, ckmagaroum noro. Takmum YAHOM Ha BUXOAi Tpurepa 68 BCTaHOBNIOETHLCA NOMYHUIN HYMb, LLO
NPUMNUHAE HAaOXOMKEHHSA IMNYNbCIB Yepes AeB'aTHaguaTuin 69, asaguatnin 70 Ta ABaguUAaTL NepLUnia
71 enemeHTN | 4O NIYNNBHUKIB IMMNYNbCIB.

OpHovacHo no 3aBepLUeHHi KoMyTauil BUMMKava curHanu norivyHoi oguHULI nogarTbCs Ha BXOAMU
enemeHta ABO-HI 60, Wwo BCTaHOBMIOE Ha NOr0 BUXOAI CUrHam foOriYHOro Hyns, 4yepes 3agaHun
NPOMIKOK Yacy Apyrui ogHosibpaTop 61 dopmye Ha CBOEMY BMXOAi iMNYMbC, AKUA Yepes YeTBepTun
enemeHT ABO 62 HagxoauTb Ha Apyri Bxoau gecsaTtoro 73, oaMHaguaToro 74 Ta AsaHaguatoro 75
NiYMnbHWKIB iIMNYNbCIB Ta OBHYNSE iX, a TakoX BCTAHOBMOE Tpurep 68. Takum YMHOM cxema rotoBa
A0 HaCTYMHOro uukry poboTu.

TpuBanictb poboTu neporo ogHosibpaTopa 24 nigibpaHa Taknum YmMHoMm, LWo6 3abesneunTn nicns
BiKMIOYEHHS BUMMKa4Ya HaOXOMKEHHS HaWbiNblIOi MOXNMBOI KiNbKOCTI iMNyNbCiB B NepLuuni
nivnnbHUK iMnynecis 32.

Onsi kopekTHOI poboTM NpUCTPOK HeoOXiAHO cTamy Yacy AuMdepeHuiloryvoro enemeHTa 21
BMOMpaTH MEHLLOK MEepPioay NPOXOMXKEHHS iIMNYNbCIB NEPLUOro reHeparopa iMnynscis 25.

YacToTa iMnynbciB neplioro reHepatopa iMnynsciB 25 € 3Ha4yHO GinblIOK YacToTu iMMynbCiB
apyroro reHeparopiB imnynbcis 18.

[daHun npucTpin [03BOMSE KOHTPOMOBATW pecypc OinblIOi KiMbKOCTi BUMMKadiB. [Ons uporo
HeoOXxigHO nuvwe 36inbWKUTK KinNbKicTb BxoAdiB gpyroro enemeHta ABO 27 ta gobaButn no 4otupwu
NIMUABHUKK iIMNYIBCIB Ta NO YOTUPY eneMeHTn | Ha KOXXeH J0AaTKOBO AiarHOCTYEMUN BUMMKAM.

KinbkicTb po3psagis nepworo 32, gpyroro 51, Tpetboro 52, yetBepTtoro 53, n'aroro 54, woctoro 55
i CbOMOro 56 niYUNBbHUKIB IMNYIbLCIB, @ TaKOX KifbKICTb KOMMapaTtopis, WO QIKCYIOTb 3HAYEHHSA
KOMYTOBaHOro CTpymy, BUOMPAETbCS B 3anexHOCTi Big Adiana3oHy BMMIpHOBAHOMO CTpymy i Bif
HeoOXigHOro CTyneHs1 TOYHOCTI BU3HAYEHHS BUTPAYEHOTO BUMUKAYEM PECYPCY.

KinbkicTb po3psgie Bocbmoro 38 i aes'atoro 39 nivmnbHKKIB iMNyNbCiB BUOUPAETLCSA B 3aNEXHOCTI
B, 3HAYEHHSA MeXaHi4YHOro pecypcy BUMMUKaYiB.

Mepwwuin 15 i gpyrmn 33 dyHKUiOHaNbHI NepeTBoOplOBaYi MOXHa peanizyBaTu Ha MiKpOCXeMi
MOCTIMHOIO 3anam'aTOBYHOUOro MPUCTPOIO, B SiKiM 3anucaHi BignoBigHI koau, NpUYoOMy B MnepLUoMy
dyHKUioOHanLHOMY nepeTBoptoBadi 15 3anucaHi Kogn, KOXeH i3 AKX Bignosigae neBHOMY KoeilieHTy
crpautoBaHHS pobo4voro pecypcy BuMMMKaya B 3anexHOCTi Big Oydb-SIKOro i3 MOXMIMBKUX 3HaYeHb
CTpyMy, a B OpyroMmy dyHKUiOHansHOMy nepeTBoptoBadi 33 3anucaHi koaw, siki BigobpaxarTb
crnpautoBaHHSA pecypcy BMMUKada Npy MOro BKIAKOYEHHI HA KOPOTKE 3aMUKaHHS B MepeXi.
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TpuBanicTb iMNynbCiB Ha BMXoA4ax AaTumkiB kKomyTauii 43 abo 44 noBuHHaA GyTU HE MEHLLIOKO Yacy,
NOTPIBHOro ANA NPOXOMAXEHHSA MAKCUMarbHOI KifbKOCTI iMMYMbCiB B YCi NiYUMbHUKA iMAYMbCIB, B SIKMUX
ikcyeTbCA pobouMin pecypc BiAMOBIAHOIO BUMMUKaYa.

®OPMYIA KOPVUCHOI MOJEN!

MpucTpin oNst KOHTPOMO pecypcy rpyny KOMyTauinHUX anaparis, WO MICTUTb NepLUXiA, OPYrun i TpeTin
AaTyvkn CTpyMy, BUXOAM SKMX MNiOKNHOYEeHi BiANOBIOHO [0 BXOAIB MepLUOro, APYroro i TpeTboro
KOMMapaTopiB Ta 4O aHaNoroBMx BXOAiB MEpLUOro, APYroro i TPeTbOro eneKTpoOHHUX KIToYiB, BUXOAM
AKMX 3'eQHaHi 3 BXogamMu 4eTBepToro i M'ATOro koMmnapaTopiB, ApYrui BXig nepLloro nivvnbHUKa
iMNyNbCiB NiAKMIOYeHnn A0 Buxody nepworo enemeHta ABO, nepwwuin BXiga SKoro 3'€gHaHui 3
BMX040M Droka yCTaHOBKM HYN4d, a ApYrnin BXif, NigKNoYeHnn Ao Buxody hopmyBaya iMnynbCis, BUXIA
nepLUoro reHepartopa iMnynbCiB 3'€gHaHWi 3 nNepluMM BXOAOM NepLlioro enemeHTa |, Buxig skoro
NigKIIOYEHNA 0O NepLloro BXOA4Y NEepLUoro NiYunbHUKa iMNyneciB i 3'€AHaHWMIA 3 NeplmMmn Bxoaamm
TPeTbOro, YeTBepToro i N'AToro enemeHTiB |, BXig popmyBaya iMnynbCiB pasoMm 3 ApYyrMM BXOOOM
nepworo enemeHTta | nigkniodeHi o Buxody Apyroro enemeHTta |, nepwunii BXig SKoro 3'egHaHun 3
BMXOOOM gJpyroro enemeHta ABO, BMxoAM Nepworo i Apyroro gaTyvkiB KomyTauil nigknrodeHi
BiQNOBIOHO [0 nepLuoro i Agpyroro Bxodie apyroro enemeHta ABQO, Buxig sikoro 3'egHaHWiA 3 BXOAOM
AndbepeHLitolo4oro enemMeHTa, BuXig NepLluoro gaTdmka KomyTtauii nigknoyYeHun 4o nepLumx BXOAiB
TPUHAJUATOro, YOTUPHAZUATOro i N'ATHaguaAToro enemMeHTiB |, BUXig Apyroro gatymka komyTauii
3'eQHaHMIA 3 MepwuMKM BXOAaMWU LECSATOro, oAMHagUAaTOro i ABaHagusToro enemedTis |, Buxoam 3
OECATOro No M'ATHagUATUA enemeHTiB | nigknoyeHi BigNoBiOHO OO0 BXOAiB 3 APYroro no CbOMUK
NiYNNBHKKIB IMNYNbCIB, APYri BXOAW OECATOro i TpuHaauatoro enemeHTis | 3'egHaHi mixk coboto, apyri
BXOOW OAMHAAUSATOrO i YOTUPHAAUATOro enemMmeHTiB | nigkniyeHi ogMH OO OAHOro, Apyri BXxoawm
ABaHagUAToro i N'aTHaguAaToro enemeHTiB | 3'egHaHi Mixk coboto, BUXoauW NepLuoro, Apyroro i TpeTboro
KomMnapaTopiB NigKmnoYveHi BigNoBigHO A0 NepLUMX BXOAiB CbOMOro, BOCbMOrO i A4EB'ATOro enemMeHTiB |,
Apyri Bxogu sikmx 3'egHaHi BignoBigHO 3 nepLunMm, ApyruMm i TpeTiM BUXO4amuM NepLloro nivyunbHuKa 3
aewmnpaTopom, a TakoX 3 NepLunm, Apyrum i TpeTim BXxogamu perictpa, YeTBepTun, N'aTuUm i LWoCcTumn
BXOAM AKOro NigknioyeHi BiANOBIAHO A0 nepLloro, ApYroro i TpeTboro BUXOAIB APYroro niYnnbHUKa 3
AelwmdpaTtopoM, a TakoX A0 APYruxX BXOAIB TPETbLOro, YeTBEPTOro i N'ATOro enemeHTiB |, BUXxoam akux
3'eQHaHi BiANOBIAHO 3 APYrMMU BXOA4aMWU TPUHAOUATOro, YOTUPHAAUATOrO i N'ATHAAUATOro enemMeHTiB
I, Buxig gpyroro enemeHTa ABO uyepe3 enemeHT HI nigknioveHun Jo Apyroro BXxody LIOCTOrO
eremMeHTa |, nepwwnn BXiA SKOro 3'€dHaHMW 3 BUXOAOM [pYroro reHepartopa iMnyneciB, a BuXig
NiAKNIOYEHUA 00 NepLioro BXOA4Y MNeplloro nivurnbHUKa 3 Adewndpatopom, ApPYrnn BXid SKOro
3'egHaHui 3 Buxodom apyroro enemeHta ABO, Buxig ondepeHLuiloyoro enemeHTa nigknioYeHni oo
nepLloro Bxody TpeTboro enemeHta ABO, apyrui BXig sKOro 3'egHaHui 3 BUXOAOM hopmyBada
iMMynbCiB, a BUXiA NiOKNIOYEHM OO0 MepLloro BXody ApYroro nivunbHuKa 3 gewumndpartopom, Apyrnm
BXif, SIKOro 3'egHaHuiA 3 BUXOAOM Orioka yCTaHOBKM HyNs, BMXOAM CbOMOrO, BOCbMOTO i OEB'ATOro
enemMeHTiB | nigknoyeHi BigNOBIAHO OO KepyloUuMX BXOAiB MepLloro, ApYroro i TpeTboro enekTPoHHUX
KntoYiB, BUXOAM HYETBEPTOro i N'ATOro kKoMnapaTopiB 3'€AHaHi BigNoBigHO 3 NepLuvMm i Apyrum BXxodamm
nepLuoro yHKLioHanLHOro nepeTsoploBaya, BUXigHa UudpoBa LUKHA AKOro nigknwoyeHa 0o BXigHOT
LMdpOBOI WNHWN pericTpa, BuXigHa UMdpoBa LUMHA AKOro 3'edHaHa 3 NepLlor BXigHOK LMEpPOBOHO
LUMHOK MepLuoro uMdpoBOro KomnapaTtopa, BUXig SIKOro nigkmvyeHun OO0 APYroro BXody ApYroro
enemeHTa |, BuXig AndepeHuiloyoro enemeHTa 3'egHaHuMi 3 nepwuuMm BXxogamu LWICTHAAUATOro i
CiMHaguaToro enemMeHTiB |, Apyri BXoAW SKUX MNigKMAOYeHi BiANOBIAHO A0 BUXOAIB NEpLUoro i apyroro
OaTyuKiB KOMyTaLii, a BUX0AuM 3'eQHaHi 3 BXOA4aMyn BOCbMOrO i AeB'ATOro nivYnnbHUKIB iMMynbceiB, gpyra
BXigHa LUM@poBa WMHa nepLioro unudpoBoro kKomnapaTopa MigknyeHa 4o BUXiGHOI LMPOBOI LWMHK
LmdpoBOro KomyrtaTtopa, nepwia BXigHa uudpoBa LUMHA AKOro 3'efHaHa 3 BUXIAHOK LMGPOBOIO
LWIMHOKO Apyroro dyHKLUioHanNsHOro nepeTBoptoBaya, a Apyra BxigHa uudpoBa LUMHA Ta BXigHa
umdpoBa WurHa apyroro (oyHKLiOHanbHOro nepeTBoptoBaya nigknioyeHi Ao BUXiAHOT LMAPOBOT LLMHU
nepLloro nivymnbHMKa iMNynbCiB, BUXig enementa HI 3'egHaHuin 3 BXxogom nepLuoro ogHosibpaTtopa,
BUXi[ AKOro MiAKMIOYEHUN OO0 Kepyro4voro BXoAdy LMEPOBOro KomyTtaTopa, kM BiApiSHAETbCA TUM,
WO B HbOrO BBeAEHi LIOCTUW, CbOMUA | BOCbMUM Komnapatopu, enemeHT ABO-HI, gpyrun
ogHosibpaTop, YetBepTuin enemeHt ABO, nepwumn, apyrvn i TpeTin enemeHtn BUKITIOYHE ABO,
TpeTin reHepaTtop iMNynbCiB, Tpurep, BICIMHAAUATUA, OeB'ATHAOUATUWA, OBafusaTUMWA, ABaguaTb
nepwwin, ABagusTe APYrUNW, OBaAUdATb TPETin, ABafuUaTb YeTBepTUA, OBafusaTb N'ATUWA, OBaJUATb
WOCTUA | [OBadusaATb CbOMMIA enemeHTM |, OnNoK 3agaHHs HOPMOBAHOI 3aTPUMKW, LOECSATUR,
OOVMHAAUATUA | OBaHAOUSATMI  NIYUNBHUKKM  iMNYNbCIB, OPYrMW, TPETi i 4eTBepTUn UUGPOBI
KoMnapaTtopu, nepwun, Apyruin, TpeTin, YeTBepTUn, N'aTMin i WOCTUI iHOUKaTOpKU, NPUYoMy BUXOAU
nepLloro, Apyroro i TpeTbOro AaTyukis CTpyMmy 3'€4HaHi BignoBigHO 3i BXOA4AMWU LLIOCTOrO, CbOMOTO i
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BOCbMOIO KOMMapaTopiB, BWXiA LUIOCTOrO Komnapatopa nigkryYeHui OO nepLunx BXOAiB MepLuoro
enemeHta BUKIMIOYHE ABO Tta enemenHta ABO-HI, go pgpyroro Bxody TpeTbOro enemMeHTa
BUKITKOYHE ABO Ta go TpeTboro BxoAdy BiCiMHaauUSAToOro enemeHta |, Buxig cboMoro komnapaTopa
3'egHaHWI 3 nepwmmmn Bxogamm apyroro enemerHta BUKJITFOYHE ABO Ta BiciMHagusitoro enemexTa |,
3 gpyrum Bxogom nepuoro enemeHta BUKITIOYHE ABO Ta 3 TpeTim Bxogom enemeHta ABO-HI,
BMXid4 BOCbMOrO Komnapartopa MigKMioYeHuin 40 neplioro BxoAay TpeTboro enemeHta BUKITKOYHE
ABO T1a po pgpyrux Bxogie gpyroro enemeHta BWKITFOYHE ABO, enemenHta ABO-HI T1a
BiCiMHagusaToro enemeHTa |, BUXoOAM nepuloro, Apyroro i Tpetboro enemeHtiB BUKIMKOYHE ABO
BiANOBiAHO 3'edHaHi 3 nepwuMyn BXxod4amu OEB'ATHAAUATOro, ABaAUATOro i ABagusTb MEepLloro
enemeHTiB |, BUXOOM SIKMX BIONOBIAHO MiOKIMOYEHI OO Neplmnx BXOAiB AECATOro, oaMHagusaToro i
ABaHaALUATOro NiYMMbHUKIB iMMYNbCIB, BUXIAHI LMMPOBI LWUMHWU SKMX BigNOBIAHO 3'€éAHaHi 3 nepLuvmMmu
BXIOHUMWN LUMDPOBUMU LLUMHAMW OPYroro, TPETbOro i YeTBepToro UMMPOBUX KOMMapaTopis, BUXig
TPEeTbOro reHepartopa iMNynbCiB MiOKNIOYEHMN OO0 TPeTiX BXOAiB AEB'ATHAOUATOro, OBaAUATOrO i
ABafusTb neplioro enemeHTiB |, Buxig BiciMHaguatoro enemeHta | 3'egHaHuid 3 OpyrMM BXOAOM
Tpurepa, BuMXig SKOro NigKMOYeHWn 0O APYrMx BXOAIB OEB'ATHAAUATOro, ABafUATOro i ABaausATb
nepworo enemeHtiB |, BMxig Gnoka ycTaHOBKM Hyns 3'€AHaHMA 3 NepLiMM BXOAOM 4YeTBEpPTOro
enemeHta ABO, BuMXig $KOro niOKMYEHWA OO0 [OpYyrux BXOAIB AECATOro, OAMHAAUSTOro i
ABaHaguUATOro NiYMNbHUKIB iIMNYNbCIB, @ TakoX 4O NepLloro BXoay Tpurepa, BuxigHa uudposa LnHa
Onoka 3agaHHs HOPMOBaHOI 3aTPUMMKKM 3'€dAHaHa 3 APYrMMU BXIOHUMU LMPOBMMU LUIMHAMKW OpPYroro,
TPETbOro i 4eTBepToOro LUMGPOBMX KOMMapaTopiB, BuXid Apyroro uudpoBOro komnapaTopa
NigKITOYeHNA 00 NepLunX BXOAIB ABaAUSATb APYroro i ABaguATe TPETbOro enemMeHTiB |, BUxoanm akmx
BiQNOBIiOHO 3'€dHaHi 3 Bxod4amu MNeEpLIoro i Apyroro iHAuKaTopiB, BUXiO4 TPETbOro LUgpPOBOro
KOoMMapaTtopa NigKnyYeHnn 4o nepLunx BXOAIB ABaAUSATbL YETBEPTOro i ABaAUATb N'ATOro enemMeHTiB |,
BMXOOUN SIKMX BiAMOBIAHO 3'€QHaHi 3 BXO4AMM TPETbOro i YeTBEPTOro iHAUKAaTOpIB, BUXig YeTBEPTOro
uncppoBoro komnapartopa nigkNioYeHnn 4O NepLumMx BXOoAiB ABaAUATb LIOCTOro i ABaduUsiTb CbOMOrO
enemeHTiB |, BUX0am AKknx BignoBigHO 3'egHaHi 3 Bxogamu N'ATOro i LWOCTOro iHgukaTopis, Apyri Bxoam
ABaguaTb OpYyroro, ABaAuUATb YETBEPTOro i ABaAUATb LWOCTOro enemeHTiB | nigkntoyveHi BianosigHo ao
BUXOAY NEepLIoro gaTymka KomyTauil, Apyri BXoau ABaaudATb TPEeTbOro, ABaauATb N'ATOro i ABagusiTb
cboMOro enemeHTiB | 3'egHaHi BignoBigHO 3 BMXOOOM ApYyroro gaTtyvka KoMyTalii, BuUXig enemeHTa
ABO-HI nigkntoyeHnit go Bxogy OpYyroro ogHoBiOpaTopa, BUXig SIKOro 3'€QHaHui 3 OpYruM BXOLOM
yeTBepToro enemenHTa AbO.
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