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(54) NPUCTPIX AN KOHTPOJIO PECYPCY NOBITPAHUX BUCOKOBONbTHUX BUMUKAYIB

(57) Pedpepar:

MpucTpin MiCTUTL AaTuMKM CTPYMY, TUCKY i KOMYyTaL,il, a TaKoX PECYPCHUIA i MEXAHIYHUIA NiYNIBbHUKMN,
6nok niHeapmaau,ii, 6510k aHanoro-LM@ppPoOBOro NepeTBOPEHHS, AKUIA BUMIPIOE Ta 004YMCOE amnniTygy
CTPYMY Ha BMXOZi AaTyuka CTpyMy. B MOMEHT npoTikaHHs CTpyMy 4epe3 BMMMKAY 3HAYEHHSI LibOro
CTPYMy, @ TaKOX 3HAYE€HHHA TUCKY CTUCHEHOro MOBITPS 3anaM'sTOBYIOTbCHA Ta NEpepaxoBYTbCH Ha
BiOKMOYEHHSA HOMiHanbHOro poboyoro cTpymy. Mpu LBOMY B MEXaHiYHOMY i peCypCHUX NiYnbHUKaXxX
MOMOMOCHO BPaxoOBYETbCA CMpauloBaHHS OAHOro BMMMKAdYa B MOMEHT komyTauii. [1pu BBIMKHEHHI
BYMMKaYa, MOMEHT NOYaTKy MPOTIKAHHA CTPYyMY Yepe3 OOWH 3 MOSoCiB (PIKCYETLCA K MoYaTKOBUN
MOMEHT Yacy i Big LbOro MOMEHTY MOYMHAE BiApaxoBYBaTMUCb YacoBa 3aTpuMMKa KOMYyTaUil iHLIMX
NositoCiB, B pasi il NepeBuLLEHHS 3a HOPMY Ha BiAMNOBIOHMX BMXO4aX NPUCTPOLO 3'ABASETLCA CUrHan.
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KopucHa Mopenb Hanexutb A0 obnacTi enekTpoTexHikm i mMoxe OyTn BUKOpUCTaHa Ans
BUMIpIOBaHHSI KOMYTALLIMHOrO pecypcCy NOBITPSIHUX BUCOKOBOMbTHUX BUMUKAYIB.

Bigomuini npucTpii Ansi KOHTPOSO pecypcy MOBITPSHUX BUCOKOBOSbTHMX BUMMUKauiB [[laTeHT
Ykpainn Ne 7148, M. kn. GO7C 3/10, 6ton. Ne 6, 2005], Wwo MiCTUTb NepLInn, APYrUi i TPETI JaTYMKK
CTPyMy, BUXOAM AKX 3'€QHaHi BigNoBIiAHO Yyepes3 nepLunin, Apyrui i TpeTin koMnapaTopu 3 nepLmmm
BXO4amK MepLUoro, APYroro i TpeTboro Tpurepis, BUXOAM SKUX MNiAKMOYEHI BigNoBiAHO 4O NepLloro,
Apyroro i TpeTboro BxofiB Apyroro ernemeHta ABO, Bxoau 4yeTBepToro i M'ATOro KomnapaTtopis
3'egHaHi Mixx co00t0, aHanoroBi BXoAW NepLUIOro, APYroro i TPeTbOro eNeKTPOHHMX KITHoUiB NiAKMOYEHi
BiQNOBIOHO OO BMXOAIB NEpLUOro, ApPYroro i TPeTbOoro AaTyukiB CTPyMy, Meplumi BXig wudpaTopa
3'egHaHui 3 Buxogom apyroro enemeHta ABO, a gpyrunm i TpeTin BXOAW NigKIOYEHi BiAMOBIAHO A0
BMXOAiB 4E€TBEpPTOro i M'ATOro Tpurepis, nepwi BxoAuM SKMX 3'€dHaHi BiAMOBIAHO 3 BUXOoZamu
YeTBEpPTOro i N'ATOro KoMnapaTtopis, a Apyri BXoAW pa3oM 3 ApYrMMu BXOAaMu MEpLUOro, APYroro i
TPETbOro TPUrepiB i NepLIoro NivnnbHWKa iIMMYNbCIB NIAKMYEHI A0 BUuxoay nepioro enemeHta ABO,
nepLwun BXig SKOro 3'egHaHvMi 3 BMXOOOM 6roka yCTaHOBKW Hyns, OPYrMA BXi4 NiOKMOYEHUN [0
Buxoa4y dopmyBada iMnynbCiB, a TPETin BXig 3'€QHaHMI 3 BMXOL4OM €fleMeHTa 3aTpUMKU curHany,
BUXiO gaTymka KomyTauii nigknioYeHnin 0o BXody AUMEepeHLUilooHoro enemeHTa Ta neploro BXoay
apyroro enemeHta |, Buxig sikoro 3'egHaHui 3i Bxogom hopmyBada iMnynbCiB i 3 ApyruM BXO4OM
nepLloro enemeHTa |, 4O nepLioro BXoAy SKOro MigKm4vYeHun BUXig reHepaTopa iMnynbCiB, a Buxig
3'eQHaHWi 3 NepLnM BXOL4OM MEepLIoro fiYnfibHUKA iMNynbCiB i 3 NepwumMn BXxogamu YeTBEPTOro,
LLIOCTOro i BOCbMOrO enieMeHTiB |, BuXia OudepeHUitoryoro enemeHTa MigknoyYeHnin 4o neplumx
BXOZiB TPETbOro, N'AToro i CbOMOro enemeHTiB |, Apyri BXoan Skux 3'€gHaHi 3 BMXO4amu BigMnOBIAHO
nepLloro, Apyroro i TpeTboro enemeHTiB HI, Bxoan sikmx B CBOK Yepry MigkntoYveHi BignoBigHO A0
BMXOZiB NEepLUoro, APYroro i TpeTboro Tpurepie, BUXOAU TPETbOro, N'AToro i CbOMOro enemMeHTiB |
3'egHaHi BiAMOBIAHO 3 MEpWMMKW BXOAaMWU TPeTbOro, 4eTBepToro i n'atoro enemeHtiB ABO, gpyri
BXOOW SAKMX MNIOKMYEHi BiAMOBIAHO OO BUXOAIB YE€TBEPTOro, LIOCTOrO i BOCbMOro enemeHTiB |, a
BUXOAW 3'eQHaHi BiANOBIOHO 3i BXO4aMu OPYroro, TPETbOro i YeTBEePTOro NiYnIbHUKIB iIMNYNbCIB, ApYri
BXOAW YE€TBEPTOro, LUOCTOrO i BOCbMOro efnemMeHTiB | nigkntoYveHi BignoBiAHO 0O BMXOAiIB MEpPLUOro,
Apyroro i TpPeTboro Tpurepis, BUXi4 OaTyMKa TUCKY 3'€eQHaHUMM 3i BXOAaMWM LUOCTOrO i CbOMOro
KOMMapaTopiB, BUXOAW SKUX MiOKMOYEHi 0O NepLlumnx BXOAiB LWOCTOrO i CbOMOro TpuUrepis, Apyri BXoam
SAKuX 3'egHaHi 3 BMxogom nepworo enementa ABO, a Buxoau nigkno4veHi Jo 4YeTBepToro i n'atoro
BX0[iB (PYHKLiOHaNbHOro nepeTsoptoBaya, NepLUmni, Apyruin i TpeTin BXoOU SKOro 3'€HaHi BignoBigHo
3 nepLumm, gpyrum i TpeTiMm BUxodamu wnudppaTopa, BXif, eremMeHTa 3aTpuMKU curHany ta apyrun Bxig
apyroro ernemMeHTa | nigknioveHi 4o BMxody LmMgpoBoro Komnaparopa, neplia BxigHa uudposa LwmHa
AKoro 3'edHaHa 3 BUXIOHOK UMAPOBOKD LWMHOK (PYHKLIOHanNbHOro nepeTBopioBava, a gpyra -
nigKrtoYeHa 4o BUXIgHOT LMAPOBOI LUMHU NEPLUOro NiYnIibHMKA iMAyNbCiB, BUXOAM NEPLLOro, APYyroro i
TPeTboro KomnapaTtopiB 3'egHaHi BIiANOBIOHO 3 nMepwuMy BXogamMu OeB'ATOro, LecdAtoro i
OAMHAAUATOro erneMeHTiB |, gpyri BXoau SKUx MigkmnoYeHi Ao nepLuoro, Apyroro i TpeTboro BUXOLiB
niynneHWKa 3 gelwvdpaTtopoMm, BXif SKOro 3'efHaHWM 3 BUMXOOOM reHepartopa iMnynbCiB, BUXOOU
OEB'ATOro, 4ecAToro i ogMHaguaToro eneMeHTiB | nigknioYeHi 4o Kepyymx BXOAiB NepLioro, Apyroro i
TPETbOro EnEeKTPOHHMX KITHYiB, BUXOOM SKMX 3'edHaHi Mk cobo, a TakoX 3i BXxogamu BOCbMOIO,
OEB'ATOro, 4ecAToro komnapaTopiB, MepLuoro i Apyroro maclitabytoumx nigcunioBadviB, a Takox 3
aHarnoroBMM BXOJOM YE€TBEPTOrO €rleKTPOHHOrO Krk4a, BMXOOW NEepLUOro i ApYroro maclutabyrumx
nigcunoBadiB NigKNYEHi 4O aHanNoroBux BXo4iB N'ATOrO i WOCTOr0 eNeKTPOHHUX KITHoYiB BiAMOBIgHO,
BUXOAW [OEeB'ATOro i AecAaToro KommnapartopiB 3'edHaHi BiAMoOBIOHO 3 ApyrMMU BXOog4aMW MeEpLUoro i
apyroro enemeHnTiB BUKJTIOYHE ABO, nepwi BXxogu sKUX BigMoOBIOHO MiOKMOYEHI 0O BUXOAIB
BOCbMOrO i IEB'ATOr0 KOMNapaTopiB, a BUXOAM 3'€fHaHi 3 KepylouMMu BXo4aMu YeTBepTOro i M'aToro
€MNEeKTPOHHUX KIHYIB BIiAMOBIAHO, BUXiO OECATOro KomnapaTtopa NigKMioYeHUn 0O Kepykyoro BXoay
LLIOCTOr0 €efIeKTPOHHOrO KIrito4a, BUXig SKOro, a TakoX BMXOOM YeTBEpTOro i N'AToro enekTPOHHUX
KntodiB 3'€edHaHi 3 aHanoroBMM BXOAOM CbOMOrO €NeKTPOHHOrO Kruya, Kepyruuin BXig SKoro
nigkriodeHnn o Buxody pApyroro enemeHta ABO, a Buxig 3'€gHaHuin i3 BXOAOM 4YeTBEPTOro
Komnapartopa.

[[ONOBHUM HeJornikoM AaHOro NPUCTPOI € HeJOoCTaTHI (PYHKLIOHaNbHI MOXMMBOCTI, TaK sIK BiH He
[OO03BOISIE BUMIpIOBATK Ta OUiHIOBATU NodasHy 3aTpyMMKy KOMyTauii BUCOKOBOMbTHUX BUMMUKAYIB, LLO
BUKOPUCTOBYIOTbCH B EIEKTPUYHUX CUCTEMAX i Mepexax.

3a npoTtoTmn obpaHO NPUCTPIV ANA KOHTPOS Pecypcy MOBITPSHUX BUCOKOBOJIbTHUX BMMMUKaYiB
[MaTeHT Ykpainm Ne 16576, M. kn. GO7C 3/10, 6ron. Ne 8, 2006], L0 MICTUTb NEpPLUNA, OPYTUIA | TPETIN
AaTynKnM CTPyMy, BMXOOM AKMX 3'€dHaHi BignoBigHO Yepes nepLuvin, Opyruin i TpeTin komnapaTtopu 3
nepwnmMM BXo4amu MNepLUoro, ApYroro i TpeTboro Tpurepis, BUXOAM SKUX NiAKMOYEHi BignoBigHO OO
nepLlioro, ApPyroro i TpeTboro BxodiB pgpyroro enemeHta ABO, Bxoan 4eTBepToro i M'ATOro
KoMnapaTtopiB 3'edHaHi Mixx coOO, aHamoroBi BXOAW MEPLUOro, APYroro i TPEeTbOro enekTPOHHMX
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KNIOYiB NiOKMOYEHI BiANOBIAHO 0O BMXOAIB MEPLUOro, APYroro i TPeTboro AaTyukiB CTPyMy, NepLuunin
BXif, WwWundpatopa 3'egHaHni 3 BUXo4oM apyroro enemeHta ABO, a apyruii i TpeTin BXxoau nigkntoyeHi
BiAMOBIOHO [0 BMXOAiB YeTBEPTOro i N'aToro TpurepiB, Neplli BXoAu sKMX 3'€dHaHi BignoBigHO 3
BMXO4aMM YETBEPTOro i N'AToro KomnapaTopis, a Apyri BXoAM pa3oMm 3 APYrMMM BXOL4aMu NepLioro,
OpYyroro i TPeTboro TpUrepis i NepLlloro nivunbHMKa iMAYbCIB NiAKNHOYEHI O BUXOAY MNEpLUOro
enemeHTa ABO, neplwwui BXig Skoro 3'€AHaHU 3 BMXOAOM Orioka YCTAHOBKM HynNs, APYrvi BXig
nigknioveHnn [o suxody dopmyBada iMNynbCiB, a TPETiN BXig 3'€AHaHW 3 BMXOOOM erfleMeHTa
3aTPUMKM cuUrHany, BUXiga gatynka KomyTtauii NigknoYeHnin 4o BXxoay AndepeHLitolodoro enemMeHTa 1a
nepLUoro Bxody Apyroro enemeHta |, Buxig sikoro 3'egHaHui 3i BXOAOM popmyBaya iMnynbCiB i 3
OpyrMm BXOOOM MepLioro ernemMeHTa |, 4o mepworo Bxogy SIKOro MigKnioYeHun BUXiL reHepartopa
iMNynbCiB (B NoAanbLIOMYy - MEepLIOro reHeparopa iMnynbciB), a BMXig 3'€QHaHUMI 3 NepLUMM BXOO0M
nepLUoro nNivYnnbHUKa iMNYNbCIB | 3 NepLIMMM BXO4aMU YETBEPTOro, LWOCTOro i BOCbMOro enemeHTiB |,
BUXiO AndbepeHLioo4oro eneMeHTa nigknioyYeHnin 4o nepLunx BXOAiB TPEeTbOro, M'sToro i CbOMoro
enemMeHTIiB |, Apyri BXxoan skux 3'€4HaHi 3 BMXOA4aMu BIiAMOBIAHO MepLUOro, APYroro i TpeTboro
enemeHTiB HI, BXogn AkMx B CBOK 4epry MigkryeHi BignoBigHO A0 BUXOAIB MepLUoro, APYroro i
TPeTbOro Tpurepis, BUXOAM TPETbOro, N'ATOr0 i CbOMOro efliemMeHTiB | 3'egHaHi BignoBiAHO 3 NepLnmMmn
BXOOaMM TPETbOro, YeTBepToro i n'atoro enemeHtiB ABO, apyri BXoau SKMX MigknioveHi BignoBigHoO
00 BUXOAIB YETBEPTOro, LWOCTOro i BOCbMOro efieMeHTiB |, a Buxoau 3'egHaHi BignosigHoO 3i Bxogamu
Apyroro, TPeTboro i YHeTBEPTOro NiYNNbHUKIB IMNYNbCIB, APYri BXOAN YETBEPTOro, LWOCTOro i BOCbMOrO
enemeHTiB | nigkntoYveHi BiANOBIAHO A0 BMXOAiB NEPLUOro, ApYroro i TpeTboro Tpurepis, BUXig gatyvka
TUCKY 3'€QHaHMIM 3i BXO4AMM LLIOCTOrO i CbOMOro KOMNapaTopiB, BUXOAW SIKMX MIAKMIOYEHI A0 nepLumnx
BXOZiB LLOCTOro i CbOMOro Tpurepis, Apyri BXOAM SKMX 3'€dHaHi 3 BUXo4om nepworo enemeHta ABO, a
BMXOOM MIKIHOYEHI OO YETBEPTOro i N'ATOro BXOAIB NEpLUOro (OyHKLiOHaNbHOro nepeTBOpoBaYa,
nepLvn, OpYyrui i TpeTin BXOAM SKOro 3'edHaHi BignoBiAHO 3 MepLunM, OPYrUM i TPETiM Buxogamu
lwmndcppartopa, BXig eneMeHTa 3aTpuMKM CUrHany Ta Apyruin BXig Apyroro enemeHnTa | nigknioyeHi o
BMXOAY UMPPOBOro Komnapatopa (B MofanbLiomy - Meplioro umdpoBOro kommnapaTtopa), neplua
BXigHa UMdpoBa WNHA AKOro 3'egHaHa 3 BUXIQHOK LMGPOBOO LLUMHOK MNEepLUOro goyHKLUioHanbHOro
nepeTBoptoBava, BMXOAM MNEPLUOro, APYroro i TpeTbOoro KomnapaTtopiB NiakmntoYeHi BignoBigHO A0
nepLunx BXOAiB OeB'ATOro, AECATOro i oAuHagudaTtoro enemeHTiB |, Apyri Bxogu Skux 3'edHaHi 3
nepLwunM, ApyruMm i TpeTiM BuUxodamu MivvnbHUKa 3 AelumdpaTopoM, BXig SKOro MigknovyeHun [o
BMXOAY MepLLOro reHepaTtopa iMnynbCiB, BUXOOM OEB'ATOro, OecAToro i oAuHaaudaToro enemMeHTis |
3'eQHaHi 3 KepyluYMmMu BXO4aMW MepLUOro, APYroro i TPeTboro eNeKTPOHHWUX KItoYiB, BMXOOU SKMX
NigKYeHi oAMH [0 OAHOro, a TakoX 3'edHaHi 3i BXxogamu BOCbMOro, [AEeB'ATOro, AecAToro
KOMMapaTopiB, MEpPLUOro i Apyroro MacliTabyrumx MigcuroBadviB, a TakoX 3 aHanoroBMM BXOAOM
YETBEPTOro EfeKTPOHHOrO KIitoYa, BUXOAM MNEepLioro i Apyroro Maclitabywoumx nigcunioBayis
NigKNIOYEHi 0O aHanoroBMx BXOAiB N'ATOrO i LWIOCTOr0 €erIeKTPOHHMX KIYiB BigNOBIAHO, BUXOAM
OEeB'ATOro i AecAToro Komnapartopis 3'efHaHi BigNOBIOHO 3 APYrMMW BXOAaMu NepLuoro i pyroro
enemeHnTis BUKITKOUMHE ABO, nepli BXxoan sKMX BIiAMOBIAHO MiAKMOYEHI OO BUXOAIB BOCbLMOrO i
OEB'ATOro KoMmnapaTtopiB, a BuxoAW 3'€dHaHi 3 Kepyl4MMW BXogaMu 4eTBepToro i n'dtoro
€MNeKTPOHHMX KIoYiB BigNOBIAHO, BUXiO OecATOro komMnapaTtopa NiaKMYeHnn 40 Kepyyoro BXoay
LLIOCTOr0 EefIeKTPOHHOrO Kro4a, BUXiO SKOro, a TakoX BMXOOM YEeTBEPTOro i N'ATOro enekTpoHHUX
KntodiB 3'€edHaHi 3 aHanoroBMM BXOAOM CbOMOrO €NeKTPOHHOrO Krya, Kepyruuin BXig SKoro
nigkrodeHni go Buxody pgpyroro enemeHta ABO, a Buxig 3'€gHaHun 3i BXOAOM YETBEPTOro
KomnapaTtopa, gpyra BXigHa uMdpoBa LWKMHA MepLIoro UudpoBOro KoMnapatopa nigknwdeHa no
BMXiOHOI LMAPOBOI WMHN LMEPOBOro KOMyTaTopa, nepla BxigHa uM@poBa LWMHa SKOro 3'egHaHa 3
BUXIAHOK LMPOBOO LINHOK ApYyroro doyHKLioOHanNLHOro nepeTsoproBaYya, a Apyra BxigHa umdposa
lWKMHa Ta BXigHa uMdpoBa WwWnHa gpyroro yHKLioHaNbHOro nepeTBoptoBaya NigKMioYeHi 40 BUXIAHOT
LUMPOBOI LLIMHM MEPLUOro FiYUMbHUKA iMNYNbCIB, BUXIA AUGEpPEHLioYoro enemeHTa 3'egHaHun 3i
BXOOOM M'ATOro nidMnbHMKa IMNYnbCiB, BMXiO OaTyvka KoMyTauil yepe3 4yeTBepTuin enemeHT HI
nigknoyYeHMn Jo Bxody ofHoBibOpaTopa (B nmoanbliOMy - NMepLlioro ogHoBiGpaTopa), Buxig siKoro
3'eQHaHWI 3 KepyoUMM BXOAOM LMpOBOro koMmytatopa.

[[ONOBHUM HeJorniKOM AaHOro NPUCTPOKD € HeAOCTaTHI PYHKUiOHAmNbHI MOXIMBOCTI, Tak SIK BiH He
[0O03BOMSIE BMMIpIOBATK Ta OUiHIOBaTU NodasHy 3aTpuMKy KOMYyTauii BUCOKOBOMbTHUX BMMMWKaYIB, LLO
BUKOPUCTOBYIOTbCH B EIEKTPUYHUX CUCTEMAX i Mepexax.

B OCHOBY KOPUCHOI Moferni nocTaBneHa 3adaya CTBOPEHHS TaKOro MPUCTPOHD AfIS KOHTPOIIHO
pecypcy MOBITPSIHMX BMCOKOBOJSIbTHUX BUMMKAYiB, B SKOMY 3a paxyHOK BBEAEHHsS HOBMX OnoOKiB Ta
3B'A3KIB  MDK HUMW  [OOCAraeTbCA MOXNUBICTb  OUiHIOBaATWM nodasHy 3aTpuMKy  KomyTauii
BWCOKOBOJSIbTHUX BMMMKAYIB, LLLO MPU3BOANTL A0 PO3LUMPEHHS (DYHKLIIOHANbHUX MOXITMBOCTEMN.

[MocTaBneHa 3agjaya BUPIWLYETbLCA TUM, WO B MPUCTPIA ONS KOHTPOSIO Pecypcy MNOBITPSAHUX
BUCOKOBOJIbTHUX BUMMKaYIB, WO MICTUTb MEPLUMA, OAPYrUN i TPeTin JAaTYMKM CTPYMY, BUXOOU SAKUX
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3'edHaHi BiONOBIOHO Yepe3 nepluvin, OpYrui i TPeTi komnapaTopu 3 nepwnmMn BXOA4amu nepLioro,
OPYroro i TpeTboro TpUrepis, BUXOAM AKMX MNIAKIHOYEHI BiAMNOBIAHO OO0 MEpPLUIOro, APYroro i TpeTboro
BxoaiB gpyroro enementa ABO, Bxoam 4eTBepToro i N'ATOro koMnapaTopiB 3'egHaHi Mk coboto,
aHanoroBi BXO4M MNEepLUIOro, APYroro i TPeTbOoro eneKTPOHHWMX KIHYiB MigKMYeHi BignoBigHO [0
BUXOAIB MEpPLIOro, ApYyroro i TpPeTbOoro AaTyuKiB CTpymy, Neplunn BXig wudpaTtopa 3'egHaHum 3
BMXoaoM Apyroro enemeHta ABO, a gpyrmii i TpeTin Bxogu NiAKMOYEHi BiAMoOBIiAHO OO BMXOAIB
YeTBEPTOro i M'ATOro Tpurepis, neplli BXOAW SKMX 3'€eQHaHi BiANOBIQHO 3 BMXO4aMW YETBEPTOro i
n'aTOro KomnapartopiB, a Apyri BXOAW pa3oM 3 ApYrMMW BXO4amu MEpLUOro, ApYyroro i TpeTboro
Tpurepis i NepLUIOro NivynMnbHWKa iMNYNbCIB NiAKMIOYEHI A0 BUXoAy nepluoro enemeHTa ABO, nepLumn
BXid AKOro 3'egHaHMM 3 BUXOAOM Onioka yCTaAHOBKM HyMs, APYrWiA BXig MiOKMHOYEHUn OO BUXody
dopmyBada iMNynbCiB, a TPeTin Bxig 3'€4HaHMN 3 BMXOOOM efieMeHTa 3aTpUMKW curHany, BuXig
Jatymka KomyTauil nigknoyeHnin 4o BXoay ANMEPEHLIY0ro eneMeHTa 1a nepLuoro Bxoay Apyroro
enemeHTa |, Buxig gkoro 3'egHaHuin 3i BXogoM doopmyBada iMMnynbCiB i 3 ApyrMM BXOOOM MeEpPLUOro
enemMeHTa |, 4O nepLIoro BxoA4y SIKOro MigKNIOYEHMI BUXiO MEpLUOro reHepaTtopa iMnynbCiB, a BUXig
3'eQHaHWi 3 NepLnM BXOLOM MEepLloro mfiYnfibHUKA iMNynbCiB i 3 NepwuMmn BXxogamu YeTBEPTOro,
LLIOCTOro i BOCbMOrO efieMeHTiB |, BMXigd OudepeHUitoryoro enemeHTa nigknioyYeHnin 4o nepLumx
BXOAiB TPETbOro, N'AToro i CboMoro enemMeHTiB |, Apyri BXoau Akux 3'€gHaHi 3 BUXO4amu BignoBigHO
nepLloro, Apyroro i Tpetboro enemeHTiB HI, Bxogn sikux B CBOK 4Yepry MigkrtoyeHi BignosigHoO A0
BUXOAIB NEepLloro, ApYroro i TPeTbOro TpUrepis, BUXOAW TPETLOro, M'ATOro i CbOMOro enemMeHTiB |
3'edHaHi BiOMOBIAHO 3 MepPWWUMKM BXOAaMWU TpPeTboro, YeTBepToro i n'storo enementieB ABO, apyri
BXOOW SAKMX MIOKMKOYEHi BiANOBIAHO OO BUXOAIB 4E€TBEPTOro, LWIOCTOrO i BOCbMOrO enemMmeHTiB |, a
BMXOAM 3'€QHaHi BiAMOBIAHO 3i BXO4AMW OpYroro, TPEeTbOro i YeTBEPTOro MiYMnbHUKIB iMMynbCiB, APYTi
BXOOW YE€TBEpPTOro, LIOCTOro i BOCbMOro eneMeHTiB | nigknoyeHi BignoBigHO OO0 BMXOAiB MEpLUOro,
OpYyroro i TpeTbOro Tpurepis, BuUXig4 AaTtyvMka TUCKY 3'€OHaHUN 3i BXOAaMu LLOCTOrO i CbOMOro
KOMMapaTopiB, BUXOAM SKUX MiAKOYEHI 40 NepLumnx BXOAiB LLOCTOro i CbOMOro Tpurepis, APYri BXOAM
AKMX 3'eQHaHi 3 BMXoAoM neplioro eniemMeHta ABO, a Buxoau nigkrodeHi Ao 4eTBEpPTOro i M'siToro
BXOAiB NepLoro yHKLioHanbHOro nepeTeoptoBaya, nNepLunii, Apyrun i TpeTin BXoan sKoro 3'e€gHaHi
BiAMOBIOHO 3 NepLwuM, ApYruM i TpeTim BMxogamu wndpaTtopa, BXig enemMeHTa 3aTpuMKu curHany ta
Opyrvin BXig gpyroro enemeHTa | nigkrtodeHi 4o BUXo4y MepLloro umdpoBoro komnapaTopa, nepLia
BXiAHa UMdpoBa LIMHA SKOro 3'edHaHa 3 BUXIAHOK LMMPOBOK LWMHOK NEPLUOro (PyHKLiOHaneHoro
nepeTeBoptoBaya, BMXOOU MNepLUoro, APYroro i TPeTbOoro KomnapatopiB MigknioYveHi BignoBigHO [0
nepwmnx BXOAiB OeB'ATOro, AeCATOro i oaMHaguaToro enemeHTiB |, Apyri Bxoau Akux 3'egHaHi 3
nepwwunM, ApyruMm i TpeTiM BUXOAaMu MivvrbHUKa 3 AelmdpaTopoMm, BXiO SKOro MigknoYeHun [o
BUXOAY MepLUOro reHepatopa iMnysibCiB, BUXOAM AEB'ATOr0, AECATOro i oAuHaOUSaTOro enemexTis |
3'eQHaHi 3 KepyluYMMM BXO4aMW MepLUOro, APYroro i TPeTbOoro enieKTPOHHUX KMYiB, BUXOAU SKUX
NigKYeHi oAMH OO OAHOro, a TakoX 3'edHaHi 3i BXxogamu BOCbMOro, [AEeB'ATOro, AecAToro
KOMMapaTopiB, MEpPLIOro i Apyroro MacwTtabyumx MNigCcuoBadiB, a TakoX 3 aHaroroBUM BXOAOM
YeTBEPTOrO ENIeKTPOHHOrO KItoYa, BUXOOW MEepLloro i Apyroro macwtabykumx nigcunoBadis
NigKNOYEHi 0O aHanoroBMX BXOAiB N'ATOrO i LWIOCTOr0 E€fIEKTPOHHMX KioYiB BigNOBIigAHO, BUXOAM
OEB'ATOro i gecAtoro KomnapaTtopiB 3'€fHaHi BiAMoBigHO 3 APYrMMW BXOAaMu MepLlioro i Apyroro
enemeHnTis BUKITKOUMHE ABO, nepli BXxoaum skMX BIignoBigHO MiKMOYEHi OO0 BUXOAIB BOCbMOTO i
OEB'ATOr0 KoMmnapaTtopiB, a BuXoAW 3'€dHaHi 3 Kepyl4yyMW BXoOaMu YeTBepToro i n'dtoro
€reKTPOHHMX KITHoYiB BigMNOBIAHO, BMXiO OECATOro komnapaTtopa MigKNioYeHUn OO KepYy4oro BXoay
LLIOCTOr0 €efIeKTPOHHOrO KIritoya, BUXig AKOro, a TakoX BMXOOW YeTBEepTOro i M'AToro eneKkTpoHHUX
KMoYdiB 3'egHaHi 3 aHanoroBMM BXOAOM CbOMOFO €fEeKTPOHHOrO Krto4a, Kepyluui BXid SKOro
nigkrodeHni 0o Buxody pgpyroro enemeHta ABO, a Buxig 3'egHaHuin 3i BXOAOM 4YeTBEPTOro
Komnapartopa, Apyra BxigHa uudpoBa LMHA NepLlioro uUMdpoBOro kKomnapaTtopa nifgknyeHa [o
BMXiOHOI LMAPOBOI WMHM LMEPOBOro KOMyTaTopa, nepla BxigHa UM@poBa LWMHa SKOro 3'egHaHa 3
BUXIAHOK UMPOBOIO LUMHOK ApYyroro yHKLiOHanNbHOro nepeTBoptoBaya, a Apyra BxigHa umndposa
lWMHa Ta BXigHa uudpoBa WnHa Apyroro dyHKLioHanNsHOro nepeTsoptoBaya MigkmnoyveHi 4o BUXigHOI
LMPOBOI LWMHM NEPLUOro NiYnnbHMKa iMMynbCiB, BUXiO AUdEpPEHLioYoro enemMeHTa 3'egHaHui 3i
BXOOOM M'ATOro niyunbHMKa IMNYNbCiB, BMXiO OaTyMka KoMyTauil yepe3 4yeTBepTuin enemeHT HI
nigKnioYeHnin 0O BXOAY MepLUioro ofHoBibpaTopa, BuXig SKOro 3'eQHaHUMI 3 KEepyH4YMM BXOOOM
LuMdpoBOro komyTaTtopa, BBEAEHO OOVHAOUATWA, ABaHaAOUATWA | TPUHAOUSATUMI KOMMapaTopw,
enemeHT ABO-HI, gpyrun opgHoBibpaTop, wocTtui enemeHt ABO, TpeTi, yeTBepTMh i N'ATUN
enemeHtn BUWKINKOYHE ABO, pgpyruin reHepaTop iMMynbCiB, BOCbMWI Tpurep, ABaHaOUATUN,
TPUHAOUATUNA, YOTUPHAAUATUA | M'ATHAQUATUA enemMeHTu |, 6rok 3agaHHA HOPMOBAHOI 3aTPUMKM,
LWOCTUA, CbOMWUWA | BOCbMUIA NiYMAbHUKMA iIMOYNbCIB, OPYrMKW, TPETIN i 4eTBepTUA LMAGPOBI
KomMnapaTtopu, nepLinin, Apyrun i TpeTin iHanKaTopu, NpMYoMy BUXOAM NEPLUOro, APYroro i TpeTboro
AaTyuKiB CTpyMy MigKMHOYEHi BigNOBIAHO OO BXOAIB OAWMHALUSATOrO, ABaHAAUSATOrO i TPUHAOUSATOro
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KOMMapaTtopiB, BWXi4 OAMHAOUATOrO KomMnapaTtopa 3'egHaHuMi 3 nepwumMu  BXogamu TPeTboro
enemeHta BUWKIIIOMHE ABO Tta enementa ABO-HI, go pgpyroro Bxogy n'atoro enemeHTa
BUKITKOYHE ABO, a TakoX A0 TpeTboro BXOAY ABaHaOUATOro erieMeHTa |, Buxig ABaHagusaToro
KoMMnapaTtopa nigknioveHuin o nepwmx BxodiB 4deTBeptoro enemeHta BUKIKOYHE ABO Ta
ABaHaguaToro enemeHTta |, go gpyroro Bxogy Tpetboro enemeHta BUKITKOYHE ABO, a Takox Oo
TpeTboro Bxoay enemeHta ABO-HI, Buxig TpuHaguaToro KomnapaTtopa 3'egHaHuUin 3 NEPLUUM BXOO0M
n'atoro enemeHta BUKIMKOYHE ABO Ta 3 gpyrumu Bxogamu 4detBepToro ernemeHta BUKJTHOYHE
ABO, enementa ABO-HI i gBaHaguatoro enemeHTa |, BMXOAWM TpeTbOro, YeTBEpPTOro i Nn'AToro
enemeHTtis BUKIIKOYHE ABO BignoBigHO nigkmYeHi [0 nepwmx BXOAIB  TPUHAALUSATOrO,
YOTUPHAALUATOrO i N'ATHAAUATOrO enemeHTiB |, BUXoamn skux BignoBiaHO 3'€4HaHi 3 NepLuMmmn BXogamm
LLIOCTOr0, CbOMOTO i BOCBMOrO MiYMMAbHUKIB iMNYNbCiB, BUXiOHI LUMAPOBI LIMHM SKMX BigNOBIOHO
nigKnoYeHi 0o nepwmx BXiOHWMX UMMPOBUX LWIWMH [PYroro, TPeTboro i 4eTBepToro uudposumx
KOMMapaTopiB, BUXi4 OPYroro reHepatopa iMnynbCiB 3'€QHaHWA 3 TPeTiMW BXOA4aMU TPUHAALUSTOro,
YOTUPHAAUATOro i N'ATHAAUATOro enemMeHTiB |, BUXig OBaHaoUATOro enemeHTa | nmigknoyeHun Oo
Apyroro Bxo4y BOCbMOrO Tpurepa, BuUXig sKoro 3'egHaHuMi 3 OPYrUMM BXO4aMu TPUHAALATOrO,
YOTUPHAAUATOro i N'aTHaguaToro enemexTiB |, Buxig enemeHta ABO-HI nigkntoyeHnii oo Bxoay
Apyroro ogHoBibpaTopa, BUXig sIKOro 3'e4HaHWA 3 OpyrMM BXo4oM LUocToro enemeHta ABO, nepuunin
BXi[l SIKOTO MiAKMYEHU 00 BUxoay Ornoka yCcTaHOBKW HYMs, a BMXig 3'€eQHaHWIA 3 Apyrumu BXxogamu
LLIOCTOro, CbOMOrO i BOCbMOrO MNiYMSAbHUKIB iMAYNbCIB Ta 3 MepLIMM BXOOOM BOCbMOrO Tpurepa,
BMXigHa umcpoBa wWnHa 6Gnoka 3agaHHs HOPMOBAHOI 3aTPUMKM MigknNioveHa OO0 OPYrMX BXIiAHMX
LMPpOBMX LUINH APYroro, TPeTbOoro i YeTBepTOro LUQpPoBMX KOMNapaTopiB, BUXOAN SKMX BiMOBIAHO
3'edHaHi 3 nepLInm, pyrUMm i TpeTiM iHAMKaTopamu.

CyTb KOPUCHOT MOAENI MOSACHIETBECS KPECTIEHHAM.

Ha cxemi: 1, 2, 3 - nepwwuin, opyrun i TpeTi aTumKkn CTPyMy BignoBigHo; 4, 5, 6 - nepwuvn, apyrum
i TpeTi koMnapaTopu BiANOBIAHO; 7, 8, 9 - AeB'aTUA, AecaTui i oAMHaZUATMI eneMeHTn 1 BiANOBIAHO;
10, 11, 12 - nepwunn, opyrui i TPETIN eNeKTPOoHHI Kntodi BignosigHo; 13, 14, 15 - BoCbMuIA, OEB'ATUN i
OecaTUA komnapatopu BignosigHo; 16, 17 - nepwwuin i gpyrun enementn BUKJITKOYHE ABO
BignoBigHo; 18, 19 - nepwwui i gpyrun macwTabyrodi nigcunioBadi BignosigHo; 20, 21, 22 - YeTBEPTUHN,
N'aTUiA | LWOCTUA €eNEeKTPOHHI Krtodi BianoBigHo; 23, 24, 25 - nepwui, OpYyruin i TpeTin Tpurepu
BignosigHo; 26 - gpyruin enemeHT ABO; 27 - CbOMWUWA €NEKTPOHHWUI KMoY; 28 - NiYUnbHUK 3
aewmndpatopom; 29, 30 - yeTBepTUN | N'ATMIA KOMAApaTopu BignoBigHo; 31, 32 - YeTBepTUI | N'ATUNI
Tpurepu BignosigHo; 33 - wmndpartop; 34 - gatyuk Tucky; 35, 36 - WOCTUI i CbOMUI KOMMNapaTopu
BignosigHo; 37, 38 - woctunm i cbomMuM Tpurepu BignoBigHO; 39 - nepwun YHKLIOHANBbHUNA
nepetsoptoBay; 40 - yetBepTMn enemeHTt HI; 41 - nmepwun reHepatop iMNynbCiB; 42 - NepLumn
enemeHT |; 43 - gatunk komyTauii; 44 - opyrui enemenT |; 45 - 6nok yctaHoBku Hyns; 46 dhopmysay
iMNynbCiB; 47 - eneMeHT 3aTpuMku curHany; 48 - nepwun enemeHT ABO; 49 - nepwuii NiYNNBHAUK
imnynbcis; 50 - nepwun ogHosibpaTop; 51 - ApyrMi dyHKUIOHaNbLHWUIN NepeTBoptoBaY; 52 - uudposun
komyTaTop; 53 - nepwwuii UMdpoBuU Komnapartop; 54 - aundepeHuilolounin enemeHT; 55 - n'atun
nivnneHKK iMnynbeis; 56, 57, 58 - nepwun, gpyrun i TpeTin enemeHTn HI BignosigHo; 59, 60, 61, 62,
63, 64 - TpeTin, YeTBEPTU, N'ATUIA, LLOCTUA, CbOMUI | BOCbMUI eneMeHTn | BignosigHo; 65, 66, 67 -
TpeTin, yeTBepTu i n'atun enemeHtn ABO BignosigHo; 68, 69, 70 - Opyrunid, TpeTin i YeTBepTUi
niYnnNbHUKKM  iIMAyNbCiB  BignoeigHo; 71, 72, 73 - oAuvHaguaTwi, OBaHaAUATMN | TPUHaOUATUIA
KoMnapartopwu BignoBigHo; 74 - enemeHT ABO-HI; 75 - gpyrun ogHosiGpaTop; 76 - WOCTUN enemMeHT
ABQO; 77, 78, 79 - TpeTin, yetBepTui i n'atun enemeHtn BUKINKOYHE ABO BignosigHo; 80 - gpyrui
reHepaTop iMnynbciB; 81 - oBaHaguUAaTUM enieMeHT |; 82 - BocbMun Tpurep; 83, 84, 85 - TpuHagusaTum,
YOTUPHAAUSATUN | N'ATHaAUATUIA enemeHTn | BianoBigHO; 86 - GNOK 3a4aHHA HOPMOBAHOI 3aTPUMKMY;
87, 88, 89 - wocTuin, CbOMUI i BOCBMWUIA NiYUNBLHUKKX iMNynbCiB BianosigHo; 90, 91, 92 - apyrun, TpeTin
i yeTBepTUN LMpPOBI KoMnapaTopu BianosigHo; 93, 94, 95 - nepwwuin, Apyrvin i TPETIN iHOMKaTOPK
BigNOBIOHO, MpMYOMY BMXOAM niepLioro 1, Apyroro 2 i TpeTboro 3 gaTyukiB cTpymy 3'€4HaHi BignoBigHo
Yyepes neplmn 4, apyrun 5 i TpeTin 6 komnapaTopu 3 NepLMMK BXxodamu nepluoro 23, gpyroro 24 i
TpeTboro 25 Tpurepis, BUXOAM SKMX NiOKMOYEHi BiAMOBIAHO A0 MepLUOoro, APYroro i TpeTboro BXoAiB
apyroro enemeHta ABO 26, Bxogu vetBepToro 29 i n'atoro 30 komnapaTopiB 3'egHaHi Mix coboto,
aHanorosi Bxoau nepworo 10, gpyroro 11 i TpeTboro 12 enekTpoHHUX KMoYiB NiAKMYeEHi BiANOBIAHO
00 BuxoAiB nepworo 1, gpyroro 2 i TpeTboro 3 gaTyukiB CTpymy, nepwmi Bxig wudpatopa 33
3'eQHaHWI 3 BUXo4oM apyroro enemeHta ABO 26, a gpyrun i TpeTin Bxogu NigkmntoYeHi BignoBigHo o
BMxopaiB yetseptoro 31 i n'atoro 32 Tpurepis, nepwi Bxoan skmx 3'egHani BIAMOBIOHO 3 Buxogamu
yeTtBepToro 29 i n'atoro 30 KomMnapaTopis, a Apyri BXoAM pa3oM 3 ApyrMMu BXOAamu nepLuoro 23,
apyroro 24 i Tpetboro 25 TpurepiB i neplloro nivunbHMKa iMnynbciB 49 MigkntoyeHi 0o Buxody
nepworo enemeHta ABO 48, nepwun BXig Akoro 3'€gHaHWA 3 BUXOAOM Oroka yCTaHOBKM Hyna 45,
Apyrvi BXig nigkrodeHnn oo Buxody dpopmyBava iMnynbciB 46, a TpeTin BXig, 3'egHaHMi 3 BUXOO0OM
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eneMeHTa 3aTpumMKu curHany 47, Buxig paTtdvka KomyTauii 43 nigknoyeHud 00 BXOAYy
andepeHuiooyoro enemeHTa 54 Ta nepLlloro Bxoay Apyroro enemMeHTa | 44, Buxig sikoro 3'eqHaHUi 3i
BXOAOM popmyBaya imnynbciB 46 i 3 ApyrMM BXOAOM MepLuoro enemeHTa | 42, 4o nepLlioro Bxoay
SIKOro MNiAKMIOYEHNA BUXiO NepLloro reHepaTopa iMnynbcis 41, a BuXia 3'€e4HaHnin 3 neplnm BXOO0M
nepLloro nivunbHUKa imnynescis 49 i 3 nepwmmm Bxogammn vyetseptoro 60, wocTtoro 62 i Bocbmoro 64
enemeHTiB |, BMXia AndepeHUitooyoro eneMeHTa 54 nigknoyeHnii 4O nepLlumx Bxoais TpeTboro 59,
n'atoro 61 i cbomoro 63 enemeHTiB |, Apyri BXoau AkMx 3'egHaHi 3 BUXogaMu BignoBigHO nepLuoro 56,
apyroro 57 i TpeTboro 58 enemeHTiB HI, Bxoaun sikux B CBOK Yepry niaknioYeHi BignosigHoO 4O BMXO4B
nepworo 23, gpyroro 24 i tpetboro 25 Tpurepis, Buxoau Tpetboro 59, n'atoro 61 i cbomoro 63
enemMeHTiB | 3'egHaHi BigNOBIAHO 3 nepwyMM Bxodamu TpeTboro 65, yeTBepToro 66 i n'atoro 67
enemeHTiB ABO, apyri Bxoanm akux MigkmnoYveHi BiANOBIAHO A0 BuxodiB vyeTsBepTtoro 60, woctoro 62 i
BOCbMOro 64 enemeHTiB i, a BMx0AM 3'€4HaHi BignoBigHO 3i Bxogamu apyroro 68, TpeTtboro 69 i
yetBepToro 70 niuMnbHWKIB iMNynbCiB, Apyri Bxogu 4detBepTtoro 60, woctoro 62 i BocbMoro 64
eneMeHTIB | nigknoyeHi BiANoBigHO 4O BUXOAiB nepLuoro 23, apyroro 24 i TpeTboro 25 Tpurepis, Buxig
aaTtymka Tucky 34 3'egHaHuin 3i Bxogamu wwocTtoro 35 i cboMmoro 36 komnapaTopiB, BUXOAU SIKUX
nigknoYeHi 0o nepwmx BxoaiB wwocTtoro 37 i cbomoro 38 TpurepiB, Apyri BXoan SKMX 3'€dHaHi 3
BMXxoaoM nepuuoro enementa ABO 48, a Buxoau NigkntoveHi 4o YeTBepToro i N'AToro BXoAiB NepLloro
dyHKUiOHanbHOro nepetBoptoBaya 39, nepLlunin, Apyrum i TpeTin BXogu AKOoro 3'edHaHi BignoBigHO 3
nepLnm, apyrum i TpeTim Buxogamu wndpartopa 33, Bxig enemeHTa 3aTpuMKn curHany 47 ta gpyruim
BXig Opyroro enemeHTa i 44 nigkntodeHi o BUxoay nepLuoro umdposoro komnapartopa 53, nepua
BXiAHa UMdppoBa LIMHA SKOro 3'€eAHaHa 3 BUXIAHOK LMAPOBOK LUMHOK MNEPLUOro (PyHKLiOHaNbHOro
nepeTteoptoBaya 39, Buxoau nepLuoro 4, gpyroro 5 i TpeTboro 6 komnapaTopis NigKNIOYEHi BiaNOBiAHO
[0 nepLumnx BxoAis Aes'atoro 7, gecaTtoro 8 i oguHagusToro 9 enemeHTiB |, Apyri BXoan Skux 3'€gHaHi
3 Nepwum, Apyrum i TpeTiM BUXO4aMu nivnnbHUKa 3 gewmndpatopom 28, BXig SKOro niakmoyYeHnn oo
BMXOAY MepLIoro reHepatopa iMnynbcie 41, BMxoAau ges'atoro 7, gecsaTtoro 8 i oguHaguatoro 9
enemeHTiB | 3'egHaHi 3 kepytounmm Bxogamu nepworo 10, gpyroro 11 i TpeTboro 12 enekTpoHHUX
KMOYiB, BMXOOM SIKMX MiOKMNHOYEHI oAuMH A0 OAHOro, a TakoX 3'edHaHi 3i BXxogamMmu BocbMoro 13,
aes'aToro 14, gecaroro 15 komnapartopis, nepworo 18 i gpyroro 19 macwTtadyoumx nigcuntoBavis, a
TakoX 3 aHanoroBMM BXOOOM YETBEPTOro enekTpoHHoro krtoda 20, Buxoan nepiuoro 18 i gpyroro 19
MacLTabyro4umx NigcuIioBadiB MigKMIOYEeHi [0 aHanoroBmx BxofiB n'atoro 21 i woctoro 22
€NEeKTPOHHMX KNtouiB BignosigHo, Buxoan pges'atoro 14 i gecatoro 15 komnapaTopiB 3'egHaHi
BigNoBigHO 3 apyrmmun Bxodamu neporo 16 i gpyroro 17 enementisa BUKINKOYHE ABO, nepui Bxoam
AKUX BIQNOBIOHO MigKNIOYEHi A0 BMXoAiB BocbMoro 13 i aes'atoro 14 komnapaTtopiB, a BUXOAM 3'€aHaHI
3 KepytoummMmu Bxogamu yetBepToro 20 i n'atoro 21 enekTpoHHUX KoYiB BigNOBIAHO, BMXiO OECATOro
koMmnapartopa 15 nigknioYeHnn 4o Kepyrto4voro BXOA4Y LLOCTOr0 €fieKTPOHHOMO KroYya 22, BuXif sIKoro, a
Takox Buxoau yerBeptoro 20 i n'sToro 21 enekTpOHHMX KIoYiB 3'€éQHaHi 3 aHanoroBMm BXOOOM
CbOMOIO eMEeKTPOHHOTO Kntoya 27, Kepyro4uri BXig SKOro nigknioyveHnn o BUXo4y OPYroro enemeHTa
ABO 26, a Buxig 3'egHaHui 3i BXOAOM 4eTBepTOro Komnaparopa 29, gpyra BxigHa umdpoBa WuHa
nepworo umdpoBoro komnapatopa 53 nigknoyeHa A0 BUXIOHOT UMPOBOI LWKMHWU LMGPOBOro
KomyTaTopa 52, nepla BxigHa uUudpoBa LWMHA HAKOro 3'e4HaHa 3 BUXIOHOK LUGPOBOIO LUNMHOW
apyroro pyHkLUioHaneHoro nepetesoptoBaya 51, a gpyra BxigHa UMdpoBa LWKHa Ta BXigHa uudgposa
lWnMHa Jpyroro dyHKLUioHanbsHOro nepetBoptoBada 51 nigkniodeHi 00 BUXIOHOT UWMAPOBOI LUUHK
nepLloro nivunbHUKa imMnynbcie 49, Buxig audepeHuitolodoro enemeHTa 54 3'€gHaHnn 3i BXOAOM
N'aToro niyvnbHWKa iMNyneciB 55, Buxig gaTyuka komyTauii 43 yepes yeTtBepTuii enemeHT HI 40
NigKITYeHnA 0o BXOo4y nepLluioro ogHoBibpaTtopa 50, Buxig sIKOro 3'€qHaHUN 3 KEPYHUUM BXOLAOM
LmdpoBoro komytatopa 52, suxoau nepiioro 1, gpyroro 2 i TpeTboro 3 AaTt4nkiB CTPYMY MNigKNHOYEH]
BiAMOBIOHO A0 BXOAiB oauvHaguaToro 71, oBaHaguUsaToro 72 i TpuHagudatoro 73 komnapaTopis, BUXiA
OAMHAZUATOro koMmnapaTtopa 71 3'egHaHu 3 nepluMn BXogamu Tpetboro enemeHta BUKITHOYHE
ABO 77 ta enemeHta ABO-HI 74, oo gpyroro Bxoay n'atoro enemerHta BUKITIOYHE ABO 79, a Takox
0O TpeTbOro BXxo4y [fBaHagudtoro enemeHta | 81, Buxig ABaHaguaToro kKomnapartopa 72
nigkniovYeHnn 0o neplumx BxodiB yeTtBeptoro enemeHta BUKIMIOYHE ABO 78 Ta gBaHagusitoro
enemeHTa | 81, po gpyroro Bxoay Tpetboro enemeHta BUKITIOYHE ABO 77, a TakoX OO TPeTboro
Bxoay enemeHta ABO-HI 74, Buxig TpvHagusToro komnapartopa 73 3'€4HaHUn 3 nepLiMM BXOAOM
n'aroro enemeHta BUKITFOYHE ABO 79 Ta 3 gpyrumu Bxogamu yetBepToro enemeHta BUKITKOYHE
ABO 78, enemeHTa ABO-HI 74 i gpBaHaguaToro enemeHTa | 81, BUxoam TpeTboro 77, 4eTBepToro 78 i
n'aroro 79 enemeHtiB BUKJTIOYHE ABO BignoBigHO nigkmnoyeHi 40 Neplinx BXoAiB TpuHaguaToro 83,
YyoTupHaguatoro 84 i n'atHagusToro 85 enemeHTiB |, BUXOAM SKUX BiANOBIAHO 3'€dHaHi 3 nepLmnmu
BXogamu wocToro 87, cbomoro 88 i BocbMoro 89 niunnbHUKIB iMNYnbCiB, BUXIAHI LMMPOBI LUMHU AKUX
BiAMOBIOHO MIOKITOYMEHi 40 nepLlunx BXigHUX undgposux wuH gpyroro 90, TpeTtboro 91 i yetseptoro 92
LMdpoBMX KoMMapaTtopiB, BUXig Apyroro reHepatopa iMmnynbcis 80 3'egHaHui 3 TpeTiMu Bxodamu
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TpuHaguatoro 83, yotupHagusToro 84 i n'atHagustoro 85 enemeHTiB |, Buxig ABaHagUATOro
enemeHTa | 81 nigknoyeHWn OO0 Opyroro BXody BOCbMOro Tpurepa 82, Buxig sikoro 3'egHaHum 3
apyrmmmn Bxogamn TpuHaguaTtoro 83, yoTupHagudatoro 84 i n'atHagusatoro 85 enemeHTiB |, BuXig
enemeHTa ABO-HI 74 nigkntodeHuint oo Bxogy Opyroro ogHoBibpaTopa 75, BUXig sIKOro 3'eqHaHui 3
Apyrmm BxofoMm Lwoctoro enemeHta ABO 76, nepluni Bxig sIKOro nigknioveHuin oo Buxody 6rioka
YCTaHOBKM Hyna 45, a Buxig 3'egHaHui 3 apyrumm Bxogamm woctoro 87, cbomoro 88 i Bocbmoro 89
NiYNNBbHKUKIB IMNYNbCIB Ta 3 NEpPLUIMM BXOAOM BOCbMOro Tpurepa 82, BuxigHa uudpoBa LinHa Grioka
3aaHHa HOPMOBAaHOI 3aTpuMMKM 86 nigkniYeHa OO ApYrvx BXigHUX undpoBux wuH gpyroro 90,
TpeTtboro 91 i yerBepToro 92 UMpoBUX KOMNApaToOpPiB, BUXOAM SKMUX BIAMOBIAHO 3'€éQHaHi 3 nepLunm
93, opyrum 94 i TpeTim 95 iHguKaTopamu.

3anponoHoBaHWM NpPUCTPIn NpaLtoe Tak. [NMpy nogadi Hanpyru XnBneHHs BNoK yCTaHOBKU HyNs 45
KOPOTKUM iMMNyrbcoM yepesd nepwunin enemeHT ABO 48 BCTaHOBMIOE B HYNbOBE MOMOXEHHS NepLUUN
23, ppyrun 24, TpeTtin 25, yetBeptuin 31, n'atun 32, woctun 37 i cbomuii 38 Tpurepu, a Takox
O0BHYNSAE NepLmn NiYNNbHUK iMnynbeiB 49. Takox curHarn norivHoi ognHuLi 3 Buxoay 6rnoka ycTaHOBKM
Hyns 45 yepes wocTtun enemeHT ABO 76 BCcTaHOBNIOE BOCbMUI Tpurep 82 Ta obHynsie wocTtun 87,
cbomuin 88 i BocbMuin 89 NiYNNBbHUKK IMMYNbCIB.

3a3HaunMmo, WO B SKOCTi AaTyukiB CTpyMy 1-3 BUKOPUCTOBYETbLCS TpaHCGOpMaTopu CTPyMy,
BUXIOHI CUrHann sikMx MaroTb HEMiHiMHY 3anexHiCTb Big iX BXigHOro curHany. [ns niHeapwmsauii umx
curHanis BMKOPUCTOBYOTbCS Onokn 13-22, B sSIkMX KYCKOBO-TNiHiiHA NiHeapu3auis 34iACHIOETbCS MO
TPbOM AingHKam Kp1BOT HamarHivyyBaHHs.

Konun Hanpyra, Hanpuknag, 3 Buxody Adatyvka CTpymy 1 [ocsrae 3HayeHHs, npomnopuinHoOro
HOMiHanbHOMYy poBo4oMy CTpyMy, ClpaubOBYE NepLini komnapaTtop 4, curHan noriyHoi oavHuui 3
BMXOAY SIKOrO HAOXOAUTb Ha NepLUni BXiA AEeB'ATOro enemeHTa | 7, a Takox Ha nepLimi BXig NepLuoro
Tpurepa 23. lNpy UbOMY Ha BMXOAI NepLloro Tpurepa 23 3'9BNAE€TbCSA CUrHam NOrivyHOT OOUHULI SKUIA
yepes gpyrun enemeHt ABO 26 HagxoauTb Ha neplmn BXig wudpartopa 33, a TakoxX Ha Kepyr4un
BXi CbOMOrO €neKkTPOHHOro Kntoda 27 i BigkpmBae noro. TakoX 3 BMXOAY MNEpLUOro reHepatopa
imnynbciB 41 Ha BXig nivynnbHKKa 3 gelwmndpaTtopom 28 HaaxoasaTb IMMAYbCK, SKi MO Yep3i hopmyoTb
CUrHanu fnorivyHol ogMHMLI Ha MOro BMxogax, TUM caMum Mo Yepa3i Bigkpusaroum OeB'aTuin 7, gecatnn 8
i oguHaguaTu 9 enemeHTU |, BUXiOHI cUrHamuM €9KMX HaOXOAATb BiONOBIOHO Ha Kepyodi BXoawu
nepworo 10, gpyroro 11 i TpeTboro 12 enekTpoHHUX KntodiB. [pn LbOMy, KONKN Ha NepLiomy i ApyroMy
BXoJax [feB'dToro enemeHta | 7 npuCyTHi curHanu mOrivHOT OAMHMULI, CUrHam FOorivyHOT OAMHMLI
HaaXoOWTb Ha Kepyruui BXig nepLioro enekrpoHHoro kntoya 10 i Bigkpusae noro.

Konn Hanpyra 3 Buxody MepLioro enekTpoHHoro krntoda 10 gocsdrae 3HaveHHsl, NponopLinHoro
HOMiHanbHOMY pobo4yoMy CTpymy, CrpaubOBYye BOCbMUIM Komnapatop 13, wWo Bignosigae nepiuin
AiNsHUi, 3 BUXOAY SKOr0 CUrHam foriyHoi OauMHWLI HaaXoOuTb Ha MepLuni BXig MepLloro enemMeHTa
BUKITKOYHE ABO 16. lpu uboMy Ha KOro BUXOAi POPMYETbLCS CUrHam mMOriYHOI OOUHULI, SKWUA
NoAacTbCs Ha Kepylunui BXig 4eTBepTOoro enekTpoHHoro krova 20, TMM caMyuM BigKpuBako4n NOro i
[O03BOISIOYY MPOXOAXKEHHS CUrHany 3 BUXoay gaTtymka ctpymy 1 Ha Bxoam yetBepToro 29 i n'atoro 30
KoMnapaTopiB Yepes BiAKPUTUIA CbOMUIA ENEKTPOHHNUI KItoY 27.

Axwo Hanpyra, Wo nponopuiiHa CTpymy, 3pocTae Aani, To cnpalboByOTb BOCbMUiA 13 | AeB'ATUI
14 komnapaTopw, WO BignoBigae Apyrin AiNAHUI XapakTepucTuku gatyuka ctpymy 1. Mpu ubomy Ha
Buxofi nepworo enemeHta BUKIMOYHE ABO 16 BCTaHOBMIOETLCS CUrHamM MOriYHOro Hyns, a Ha
Buxogi gpyroro enemeHta BUKJTFOYHE ABO 17 - curHan noriyHoOi OgvHULi, SKWUIA BiOKpUBaE M'STUN
€reKTPOHHMIN KMoy 21. 3HayeHHs Hanpyrv, NponopuUinHOI CTPYMy, sike HaaXOAWTb Ha BXi4 MepLUOro
MacluTabyroyoro nigcunoBada 18, Ha Ui OinsHUI MHOXUTBCA Ha KOeqilieHT, Wo A03BOSISE OTpMMaTK
NiHIMHY 3anexHiCTb MK BXIOHUM i BUXIOHMM cuUrHanamy gatymka cTpymy 1 Ha BuOpaHin AinsHui
HENiHINHOI XapaKTEPUCTUKN NepeTBOPEHHs. [ani HOBe 3Ha4YeHHs curHany vepes m'atum 21, a noTim
CbOMUI 27 eneKTPOHHI KIToYi HaaxoauTb Ha Bxoam vyeTteepToro 29 i n'atoro 30 komnapaTopis.

Akwo Hanpyra 3 Buxody Aatymka ctpymy 1 npuiiMae e Ginblie 3HayveHHs, To YetBepTuin 20 i
n'aTMn 21 enekTPOHHI Kntodi 3aKpuBatOTbCH, a LUOCTUN eNEeKTPOHHMI KoY 22 BigkpuBaeTbes. [pu
LbOMY 3HAYEeHHS1 CUrHamy MHOXWUTbCHA Ha iHLWMWKA KoeilieHT, B pe3ynbTaTi Yoro Ha TpeTin OinsHui
KpMBOT HamarHidyBaHHS BXiAHWUI | BUXIOHUIA cUrHanu gatymka ctpymy 1 mMatoTb MiHINHY 3aneXHiCTb.

B noganbliomy nig BENUYMHOK Hanpyru, WO BiANOBIiAae CTPYMy Ha BUXOAi AaTyukiB cTpymy 1-3,
OyaeMo po3yMmiTu curHanm, Sk OTPUMYETLCS Ha BUXOLi CbOMOrO efleKTPOHHOrO Kritova 27.

Akwo giarHocTyeMnii TpudpasHUii BUMUKaY BiOKMOYaE KOO 3i CTPYMOM, 3HAYEHHS SIKOro MeHLe
nopora crpaubOByBaHHA nepworo 4, gpyroro 5 i TpeTboro 6 KomnapaTopiB, TO Mpu LbOMY
crnpauboBye aTymk komyTauil 43 i curHan noridyHol OAMHWMLI NogacTbCA Ha BXig AndepeHLitoo4oro
enemeHTa 54. CurHan noriyHOi oauHuUi 3 Buxody AudbepeHuiloyoro enemeHta 54 y Burnagi
KOPOTKOro iMMyribCy MOOAETbCA Ha BXig4 M'ATOrO nivunbHMKA iMAynbciB 55, WO npu3BoauTb [0
3MEHLLEHHS 3anncaHoro MexaHiYHOro pecypcy KOMyTauiHOrO anapaTa Ha OOMHMLUI, a TakoX Y
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apyruin 68, TpeTin 69 i yeTBepTMN 70 NiYUNBHUKM IMNYNbCIB BigNOBIAHO Yepe3 TpeTi 59, n'atun 61 i
cbomuii 63 enemeHTU | Ta yepes TpeTin 65, yeTBepTUn 66 | N'aTnii 67 enemeHtn ABO. Ha gpyrmx
BXxogax TpeTtboro 59, n'atoro 61 i cbomoro 63 eneMeHTiB | B Le 4Yac NPUCYTHI CUrHamM JorivyHol
OAMHWLI, OCKINbKM Ha BXoAu neplioro 56, gpyroro 57 i TpeTboro 58 enemeHTiB HI, nigknwo4veHnx oo
LMX enleMeHTIB, NoAatTbCA CUrHANK fOrMYHOro HyNA 3 BUXOAiB nepwioro 23, gpyroro 24 i Tpetboro 25
Tpurepis. lNpn UbOMY 3HaAYEeHHA KOAIB, 3anmMcaHux B apyromy 68, Tpetbomy 69 i yeTtBepTomy 70
niynnbHWKax iMNynbceiB, 30iMblWYOTECS Ha OAMHMLK, TUM camMuM  (IKCYHUM CrnpalbOBYyBaHHS
po60o4oro pecypcy KOXHOro nontoca TpugasHoro BUMmkaya.

B npoueci ekcnnyaTauii TpudasHMx BUMUKAYIB B €MEKTPUYHIA Mepexi BUHUKAOTb OOHO-, OBOX- i
TpudasHi KOpOTKi 3amMuKaHHS. [1pUCTpin y pisHMX cuTyauisx npauioe Takum YMHOM. FAKWO BUHUKAE
ofHobadHe KOpPOTKE 3aMWuKaHHs, Hanpuknag y dasi A, (BBaxaemo, WO Aatynk cTpymy 1
BCTaHOBMeHUN y dasi A, gatumnk ctpymy 2-y dasi B, gatuuk ctpymy 3-y dasi C), o BigknovaeTbes
BMMUKAYeM, TO Ha BMXOAi nepworo partyvka cTpymy 1 3'9BnseTtbca Hanpyra, WO Bignosigae
nepeBuHHOMY cTpyMmy. Ockinbkn nepwnin 4, gpyrmin 5 i TpeTin 6 komnapaTopu CnpaubOBYHOTb MpU
OAHaKOBMX PIBHAX CUrHany i iX ycTaBka BignoBigae HMXHbOMY NOPOroBi CrpaubOBYBaHHS MPUCTPOLO,
TO NPV KOPOTKOMY 3aMuKaHHi y dasi A (Npy LbOMY piBEHb MEPBMHHOIO CTPYMY MEPEBULLYE YCTaBKY
crpaLbOoBYBaHHS) CrpaLbOBYeE MepLunin koMmnapartop 4, Lo BCTAHOBIIOE B OOUHWYHWUIA CTaH NepLivi
Tpurep 23, KM B CBOK Yepry nogae curHan noriyHoi oanHuui Ha Bxig apyroro enemeHTta ABO 26 i Ha
Kepytoumin BXig CbOMOro efeKTPOHHOro Kntoya 27 Ta Bigkpmsae moro. [pu LuboMy curHanm 3 BUXOAY
nepworo gatymka ctpymy 1 Hagxoamtb Ha Bxoau 4detBepToro 29 i n'atoro 30 komnapartopiB i B
3anexHOCTi Bif 3Ha4YeHHS NEPBUHHOIO CTPYMY CrpaubOBYE BM3HAYeHa ixHS KinbkicTb. [punyctumo,
Wwo cnpautoBanu nepwuri 4 i yetBeptMm 29 komnapatopu. Todi cnpauboBYKTb nepwuin 23 i
yeTBepTun 31 Tpurepw, 3 BUXOAY SIKMX CUrHaNM HagxogdTb Ha Bxoau wwudpartopa 33 (3 nepioro
Tpurepa 23 curHan y wudppatop 33 HagxoauTb Yepes apyrun enemeHT ABO 26), BHacnigok 4oro Ha
apyromy Buxogi wudpaTtopa 33 3'ABNSAETLCA CUrHAM JOMYHOI OAMHULI, KA HAOXOAWUTb Ha OPYrun
BXig nepLuoro dyHKuioHanbHoro nepetsoptoBaya 39. Ao, Hanpuknag, 3Ha4eHHs TUCKY CTUCHEHOrO
NOBITPSi B MOMEHT BUHWKHEHHSA KOPOTKOrO 3aMUKaHHSA Take, WO Bif BUXIAHOro CUrHany gaTyumka TUCKY
34 cnpaubOBYy€E TifbKWN LWOCTMI KOMAapaTop 35, AKM Mae MEHLUMIA NOpIr CpautoBaHHSA, HiXXK CbOMUIA
Komnapatop 36, To cnpauboBye BiANOBIAHO i LWWIOCTUA Tpurep 37, cuUrHan foriyHoi oguHULi 3 BUXo4y
SKOro HaOXOAWUTb Ha YeTBEPTUN BXi4 nepLuoro yHKUioHaneHoro nepeTtsoptoBayda 39. Npu Lbomy Ha
Moro BUXIOHIN LNPPOBIN LUMHI BCTAHOBOETLCS UMGPOBUIA KOA, SKWWA BIiAMNOBIOAE MNOTOYHUM
3HaYeHHSAM CTPYMY i TUCKY CTUCHEHOro NoBITPS.

Ockinbkn LncpoBmit KO4 Ha BUXOAi NEPLUOro MiYniibHUKa iMnynbeiB 49 Mae HynbOBe 3HAYEHHS, TO
Ha BMXOZi nepLuoro undpoBoro koMmnapaTopa 53 BCTAHOBMIOETLCA CUTHANM NOTYHOI OAMHULL.

B MOMeHT BigKMOYeHHA BMMMKaya CrnpauboBYye AaTYMK KoMyTauii 43, curHan norivHoi oavHuui 3
BMXOAY SIKOTO MOJAETLCA Ha NepLuMin BXig Apyroro enemeHta | 44, 3 BUXo4y SIKOro curHam JoriyHoi
OOMHWLI NOAAETLCH Ha APYrni BXi4 nepLuoro enemenTa | 42, BHacnigok 4oro NocnigoBHICTb iMNYNbCIB
3 BUXOAY MepLloro reHepaTtopa iMnynbCeiB 41 HagxoAuTb B NEPLUUIA NiYUIbHUK iMnynbeiB 49 i yepes
yeTBepTun enemeHT | 60 Ta TpeTin enemeHT ABO 65 B gpyrvMi nivyvnbHUK iMnynbciB 68 dasun A.
OpgHoyacHo B MiuMnbHUK iMAynbciB 69 i 70 HagxoauTb MO OAHOMY iMNynbcy 3 BuUXo4y
andepeHuiooyoro enemeHTa 54, WO CBIOYUTb NPO  CnpaubOBYBaHHS KOMYTaLUIMHOrO pecypcy
nontocamm a3 B i C npu 3Ha4yeHHi CTpymy, sike He MNepeBULLYE HOMIHANbHUIA PoOOYMA CTPyM
MOBITPSIHOMO BMCOKOBOJSIbTHOTO BMMUKAYa. 3O0iNbLUEHHA 3HAYeHHs Kogy B APYrOMy JiYMITbHUKY
iMynbciB 68 NpoxoanTb A0 TUX Mip, NOKM LUEPOBUN KO Ha BMXOAI NEPLUOro NiYurbHMKa iMMynbCis
49 He 3pIBHAETLCA 3 LUMMPOBUM KOAOM Ha BUXOLi NepLuoro gyHkUioHansHoro nepetsoptoBada 39.
Mpu uboMy Ha BUXOAI MepLioro uMdpoBoro komnapaTtopa 53 BCTAHOBMKETLCHA CUrHamM noriyHoro
HYIS, SKMA HAOXOAMUTbL Yepes ApYrnin BXid Apyroro erneMenTa | 44 Ha apyruin BXif nepLloro enemMeHTa
| 42, npunuHaoun nodady iMnynbCciB 3 BUXO4Y MepLloro reHepartopa iMmnynescis 41 B nepluvi
niYnnbHUK iMNynbeiB 49. Takox curHan norivyHoro Hyns HagxoAuTb Ha BXid chopmyBava iMnynbcis 46
Ta yYepes nepwuii enemeHT ABO 48 HagxoouTb Ha Apyri BXoAu nepLuoro 23, apyroro 24, TpeTboro 25,
yetBepToro 31, n'aroro 32, woctoro 37, cbomoro 38 Tpurepis i Neplioro nivYnnbHUKa iMnynscis 49,
OBHYNAYN iX.

3asHauumo, Lo B TAaKOMY LMKMI pobOTM B N'ATUIA NiYUNbHUK iMAynbciB 55 MexaHiyHoro pecypcy
BMMUKaya 3HOBY X HaAXOOUTb OAMH iMMyribC.

Ha ubomy umkn poboTV MpUCTPOID 3akiH4YyeTbCs. B 3amexHocTi Big yucra komnapaTopis, Lo
crnpautoBanu, NeBHa KiNbKiCTb iMNynbCiB 3aHOCUTbCA B Apyrun 68, TpeTin 69 i yetBeptun 70
NiMUABHUKK iMNYNbCIB. [py UbOMY OOTPUMYETHCA BU3HAYEHA 3aNeXHICTb MiXK 3HAYEHHAM CTPyMY, LLO
BiAKMIOYAETLCS, | YNCMIOM IMNYMbCIB, SKi HAZiMWM B NIYUIIbHUKK, WO MOKa3ye SK BUTPaYaeTbCs
pecypc BMMMKa4da B 3aneXHOCTi Bi4 Pi3HMX 3HaAYeHb KOMYTOBAHOrO CTPyMYy Y MepepaxyBaHHi Ha
HOMiHanNbHUN POBOYMI CTPYM BMMUKAYA.
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AKWO B enekTpuyHin Mepexi BUHWKAE oaHoasHe KOPOTKe 3aMWKaHHA B iHWKMX ¢asax abo
BUHVKAE OBOX- YM TpudasHe KOpPOTKE 3aMUKaHHS, TO anroputM pobOTM MPUCTPO 3anuvLIaeTbCA
HE3MIHHUM, a 3MIHIETbCS NuLe KOMOiHaLis B crnpaubOBYBaHHSAX nepLioro 23, apyroro 24 i TpeTboro
25 TpurepiB i, B 3anexHOCTi Big BUAY KOPOTKOrO 3aMUKaHHS, NOCNIAOBHOCTI iMNYbCIiB 3aHOCATLCA Y
BiAMNOBIOHI NIYNITbHUKN iMMYFbCIB.

Onga 3axucTy Big, KOPOTKOYACHUX KUAKIB CTPYMY MO Pi3HMM MpUYMHaM B eNeKTPUYHUX Mepexxax
(Hanpuknag, Npu NOABIMHMX 3aMUKAHHAX YM 3aMUKaHHSAX MPU CENEeKTUBHIN Aii 3aXUCTiB) B NPUCTPOT
nepenbavyeHni enemMeHT 3aTpUMKK curHany 47, poboTa SKoro NOSICHIETbCA Tak. Mpu KOPOTKOYACHMX
Knakax CTpymy B 3arneXHOCTi Bif piBHA CTPyMYy CnpaLubOBYE BU3HAYEHa KiNbKiCTb TpUrepis, Ha BUxopgi
nepLuoro uUMcpoBOro Komnapatopa 53 BCTAHOBMKETHCS CUrHAN MOMYHOI OAMHWLI, SIKUIA 3anyckae
eremMeHT 3aTpumKkmn curHany 47. FAkwo vepes BU3HAYEHUA Yac (L0 3anexuTb Big 30BHILLHIX YMOB,
yacy Aii penenHoro 3axucTy, ane He MeHLUe Yyacy HanbinbLoro Lmkny poboTy NpUCTPOLD) He crpautoe
JaTunk KomyTauii 43, Wo npu3BoAUTb OO0 3aBEPLUEHHA LUKy pobOTM NPUCTPOI0, TO Ha BUXOAI
enemMeHTa 3aTpumMKKn curHany 47 3'aBnseTbCa curHan noriyHoi OANHULI, SKUM Yepes3 NepLUni enemMeHT
ABO 48 obHynsoTbLCS BCi TpUrepu.

AKWO BUCOKOBOMbTHUA BUMMKaY BKIIOYAETLCHA, @ B E€NEKTPUYHIN Mepexi NPUCYTHE KOpOTKe
3aMMKaHHS, TO NPW BBIMKHEHHI BMMMKa4ya Ha BUXOAI AaTymka komyTauil 43 BCTaHOBMOETLCS CUrHan
NOTYHOrO HYNSA, KU NPOXoAnTb Yepe3 YyetBepTun enemeHT | 11 40 i nepeaHim PpoHTOM 3anyckae
nepwuin ogHosibpaTop 50, kM B CBOK Yepry BUMXIOHWUM CUTHaNoM fOriYHOI OAMHWMLI, Lo NogacTbes
na umdpoBur komyTaTop 52, nigkntoyae BuXigHy UMAPOBY LUMHY NEPLLOro NivunbHUKa iMmnynbscie 49
[0 nepLuoro uMdpoBoro komnapaTtopa 53 yepes Apyrun yHKLIOHanNbHMM nepeTsoptoBay 51, B akomy
3HAYEHHS CTPyMy, LIO BCTAHOBMOETbCS Ha BUXOAI MEpLIOro nidunbHMKa iMnynecie 49 nicns
BUMKHEHHSI BUCOKOBOSIbTHOIO BUMMKA4Ya CUCTEMOK PENENHOr0 3axUCTy, MHOXUTBCHA Ha KOeqilieHT,
AKAM BpPaxOBYETbCA [OAATKOBE ChnpautoBaHHA pecypcy BuUMMKada, WO BUTpPaYaeTbCs, 3rigHO 3
PECYPCHUMW XapaKTepUCTUKaMM Ha BBIMKHEHHS. Takum YMHOM, B MPUCTPOI B TAKOMYy LMKIi poboTu
BPaxOBYETbCS CMpautoBaHHSA pobo4Yoro pecypcy BMMMKA4Ya MO PECYPCHUX XapaKTepucTuMkax Ha
BMMWKAHHS | BAMUKAHHSA NPY BBIMKHEHHI OCTAHHBbOIO Ha KOPOTKE 3aMUKaHHS B EMEKTPUYHIN Mepexi.

Mig yac BBIMKHEHHSI BMMWKaya, B MOMEHT 3aMWKaHHSA MOro KOHTaKTHUX rpyn B KONi MoynMHae
npoTiKaTK CTPYM, BEMMYUHA SKOrO BUMIPIOETLCA NepLumMM 1, ApyruMm 2 Ta TpeTim 3 gatymkamu CTpymy
Ta NofaeTbCs Ha BXOAWM oanHaguaToro 71, aBaHaguaToro 72 Ta TpUHagusaToro 73 komnapaTopis, Lo
MalTb HU3bKUA piBEHb CrpalloBaHHA AN 3abe3neyeHHs TOYHOCTI BM3HAYEHHSA MOYaTKOBOrO
MOMEHTY MPOTiKaHHS CTPYMY.

Mpunyctumo, wWo dasa A sunepexae CycigHi Ta 3ammukaeTbecs nepliot. B Takomy Bunagky Ha
BMXOAI OAMHaAUATOro kKoMnapartopa 71 BCTaHOBMIOETLCS PiBEHb MOrYHOT OAUHNMLI, O NOAaeTbCs Ha
BXig TpeTtboro 77 Ta n'atoro 79 enemeHtisa BUKJIKOYHE ABO, wWwo BignoBifalTb 4YacoBin 3aTpumLi
Mix dpasamm AB Ta CA, BuXigHI curHanmu SIKMX HagxodsiTb Ha nepLui BXxoau TpuHagudatoro 83 Ta
n'atHagusToro 85 enemeHTiB |, Ha Opyri BXoOU SKMX NOOAETbLCA CUrHan Big BCTAHOBMEHOrO Mig 4ac
nogadi Hanpyru Ha nNpucTpin BocbMoOro Tpurepa 82, a Ha TpeTi BXOAM HaOXOAATb iMMynbCU Bif
apyroro reHepatopa imnyrnbciB 80. Takum YMHOM, B WOCTUM 87 Ta BOCbMUIA 89 NiYNNBbHUKN iMIYNbCIB
3aHOCUTbLCH YMCHO IMNYIbLCIB, WO BigNoBigae Yacy 3aTpumkn Mk pasamu AB Ta CA.

Hexaw HacTynHoto 3amukaeTbes hasa B. CurHan Big gBaHagusaToro komnapatopa 72 HagxoauTb
Ha neplwwui BXxig 4etBeptoro 78 Ta Apyrunm Bxig Tpetboro 77 enemeHtiB BUKIMKOYHE ABO, B
pes3ynbTaTi Yoro Ha Buxopgi TpeTboro enemeHta BUKITKOUYHE ABO 77 3HuKae curHan, sk Hacnigok Ao
LIOCTOro MiYnnbHUKa iMNYNbCIB 87 NPUNUHAKTL HAOXOOAUTU iMMYMbCK, LLO BigNOBIAAE NPUNUHEHHIO
BMMIpIOBaHHS 4acoBOi 3aTpMMKU MiX dpazamu A Ta B, ockinbkn BoHWM 06uAaBi 3aMkHynucb. B Tonm xe
yac Ha Buxogi yeTBepToro enemeHta BUKITKOYHE ABO 78 3'9BnseTbca curHarn, Wo nogaeTbCcs Ha
nepwnn BXxig 4YoTvpHaguaToro enemeHTa | 84, 3 Buxody AKOro novvMHalTb HAOXOOUTW iMMyNbCU OO0
CbOMOrO MiYnnbHMKa iMnynbciB 88, WO BiANOBIAAE BUMIPIOBAHHIO YaCOBOI 3aTPUMKN MiXK KOMyTaLisiMu
¢daszBTaC.

Mpu 3amukaHHi a3 C curHan HagxoauTb Na nepLummn BXig n'atoro 79 Ta Opyrun BXia 4eTBepToro
78 enemeHnTiB BUKITKOUHE ABO. Takum 4YnHOM Ha Buxogax TpeTboro 77, yeTBepToro 78 Ta n'atoro
79 enemeHTiB BUKIKOYHE ABO BCTaHOBNIOIOTLCS CUrHamnuM IoridyHOro Hynsi, B pesynbTaTti 4Yoro Ao
niynneHukiB 87-89 nepectawTb HAOXOAWUTU IMMYMNbCW, WO CBIAYUTH MPO 3aBepLUEHHS npouecy
komyTauii. B pesynbTati, B woctomy 87, cbomomy 88 Ta BocbMOMY 89 niunrnbHWKaXx iMMynbcis
30epexeHo 3Ha4YeHHs1 MixXda3HOT 3aTPUMKM KOMyTaUii y BUrNA4i KinbKOCTi iMNynbCiB reHepaTopa.

3HaueHHs wocToro 87, cbomoro 88 Ta BoOCcbMOro 89 niunnbHKUKIB iMMyrbCiB MOAATLCS BigNOBIOHO
Ha nepwi Bxogun gpyroro 90, TpeTtboro 91 Tta yeTBepToro 92 UMPOBUX KOMNApaToOpIB, Ha ApYri BXOAN
AKNX MOLAETbLCS HOPMOBAHE 3HAYEHHSA MiK(a3HOro 4acy 3aTpuMMKM KoMyTauii Big 6noka 3agaHHs
HOPMOBaHOI 3aTpuMKK 86. [1pn BUKOHAHHI YMOBUW NEepPeBULLEHHS 3HAYEHHSA BMICTY RiYunbHUKA Hapg
HOPMOBaHMM 3Ha4YeHHAM, Ha BMXO4ax BigMOBIAHMX KOMMApaTopiB 3'ABNAKTLCA CUrHaNuW, LWo
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nogatoTbeCs Ha Bxoau nepLuoro 93, gpyroro 94 ta TpeTboro 95 iHAMKaTopiB.

Mpu 3aBepLueHi komyTauil BUMMKa4ya, CUrHanNM MOriYHOI OAMHMLI 3 BMXOAiB oamHagustoro 71,
ABaHaguaToro 72 i TpuHagudatoro 73 KomnapaTtopiB NogatTbCa Ha BXOAW ABaHAOUATOro enemeHTa |
81, 3 BMXOAQY SKOroO cCurHan JorivyHOI OAMHWLI HaaXoAMUTb Ha OPYrui BXig4 BOCbMOro Tpurepa 82,
00HyNs4M Noro. TakuM YMHOM Ha BUXOAi BOCbMOrO Tpurepa 82 BCTaHOBIIOETLCS JTOTYHNUIA HYIb, LLO
NPUNUHAE HAOXOOKEHHS IMMYNbCIB Yepe3 TpuHaguatum 83, YoTupHaguatui 84 Ta n'atHaguatmin 85
enemMeHTu | 4o NiYMnbHKKIB iIMNYNbCIB.

TakoX curHanu norivyHoi oguHuLI 3 BUXOAIB kKoMnapaTopiB 71-73 HaaXOAsATb Ha BXOAW enemMeHTa
ABO-HI 74, w0 BCTAHOBMIOE Ha MOro BUXOAi CUrHan foriYHoOro Hyns, yepes 3agaHui NPOMIKOK Yacy
Apyruin ogHoBibpaTop 75 hopmye Ha CBOEMY BUXOAi iMNynbC, KM Yepes wocTtui enemeHt ABO 76
HagxoauTb Ha Apyri Bxogu woctoro 87, cbomoro 88 Ta BOCbMOro 89 niuMnbHUKIB iMMNYNbCIB Ta
0bHynse€ X, a TakoX BCTaAHOBMOE BOCbMUA Tpurep 82. TakMMm YMHOM Cxema rotoBa A0 HACTYMHOro
LMKy poboTu.

[na kopekTHOI poboTM NPUCTPOID HEOBXiAHO MOCTIMHY Yacy AudepeHuioyoro enemeHta 54
BMOMpPATM MEHLLO Mepioay NPOXOMKEeHHS iMNYNbCIB NepLLIOro reHepartopa iMnynbeie 41.

KinbkicTb po3psaais nepworo 49, gpyroro 68, Tpetboro 69 i yetseptoro 70 niYnnbHUKIB iMNYbCIB,
a TaKOX KifbKiCTb KOMMNapaTopiB i Tpurepis, WO (iKCytOTb 3HAYEHHS KOMYTOBaAHOro CTPYMYy Ta TUCKY
CTUCHEHOTO MOBITPs, BUOMPAETLCS B 3aNeXHOCTI Big Aiana3oHy BMMIpHOBAHOro CTPyMy Ta TUCKY i Big
HeoOXigHOro CTyneHs TOYHOCTI BU3HAYEHHS BUTPAYEHOTO BUMMUKAYEM PECYPCY.

Mepwwuin 39 i gpyrmn 51 dyHKUiOHanNbHI NepeTBOptoBaYi MOXHa peanisyBatm Ha MIKPOCXEMi
NOCTIMHOIO 3anaM'aTOBYKYOro MPUCTPOLD, B SKiM 3anucadi BignoBigHI koawW, NMPYYOMYy B MEPLIOMY
dyHKLiOHanbHOMY nepeTBoptoBadi 39 3anucaHi Kogu, KOXeH i3 K1x BiANOBIAa€E NEBHOMY KOediLieHTy
crnpavtoBaHHs pobo4oro pecypcy BuMMMKada B 3anexHoCTi Big Oyab-AKOro i3 MOXNUBMX 3HAYEHb
CTPYMy i TUCKY CTUCHEHOro MOBITPHA, @ B ApyroMy (pyHKUiOHanbHOMY nepeTBoptoBadi 51 3anucani
Koau, SKi BigobpaxalTb CrnpautoBaHHS pPecypcy BUMMKaya MpU WOro BKITHOYEHHI Ha KOpPOTKe
3aMUKaHHS B MEPEXi.

TpuBanictb poboTuK nepLuoro ogHoeidpaTopa 50 nigibpaHa TakumM YMHOM, W6 3abe3neunTn nicns
BiOKIMIOMEHHS BUMMKA4Ya HaOXOMKEHHS1 HaMbInNbLIOi MOXNMBOI  KifIbKOCTI iMMyNbCiB B MepLuni
niYnneHUK iMnynecis 49.

KyckoBo-niHiHy niHeapu3aLito MOXHa TakoX 3AiNCHIOBATW 3 BMKOPUCTAHHAM OinbLlUOi KinbKOCTI
OINAHOK KPWMBOiI HaMarHidyBaHHs, O7s 4Yoro cnig 30inbLUMTU KiNbKiCTb KOMMapaTopiB, €NeMEeHTIB
BUKITKOYHE ABO, enemeHTiB |, MaclwiTabyoumx NiacunioBayie, a TakoX €NeKTPOHHUX KIoYiB.

®OPMYJIA KOPUCHOI MOJENI

MpucTpii Ona KOHTPOMIO pecypcy MOBITPSHUX BUCOKOBOSMBbTHUX BUMUKaYiB, WO MICTUTb NepLUu,
OPYrMiA | TPETIn AaTynku CTPYMy, BUXOOM SKMX 3'eQHaHi BiAMOBIAHO Yepes nepLuvii, Apyrun i TpeTin
KoMMnapaTtopu 3 nepLiMmMu BXo4aMu MepLloro, Apyroro i TpeTboro Tpurepis, BUXOAM SKUX NiOKNHOYEH]
BigNOBIOHO [0 nepLuoro, Apyroro i TpeTboro BxoAiB Apyroro enemeHta ABO, Bxoau 4eTBepToro i
n'aToro KomnapartopiB 3'egHaHi Mk cobol, aHanoroBi BXOAM MEpLUOro, APYroro i TPeTboro
€MNeKTPOHHMX KNIoYiB MigKkntoYeHi BignoBiOHO A0 BMXOAiB MepLUoro, APYroro i TpeTboro AaTyukis
CTpyMy, NepLumin BXia wundpartopa 3'egHaHuii 3 BuxogoM apyroro enemeHta ABO, a gpyrun i TpeTin
BXOAW MIOKIIOYEHi BigNOBIAHO A0 BMXOAIB YeTBEPTOro i N'ATOro Tpurepis, nepLli BXOAW SKUX 3'€dHaHi
BiAMOBIOHO 3 BUXO4aMu YeTBEepTOoro i N'aTOro komnapaTopis, a Apyri BXoau pasom 3 ApyruMn Bxogamu
nepLuoro, ApPyroro i TPeTbOoro TPUrepie i NepLlioro mfivvnbHUKA iMNynbCiB MigKMIOYeHi OO BMXOAY
nepworo enemeHta ABO, nepLmn BXig SKOro 3'eQHaHUM 3 BUXOOOM Brioka yCTaHOBKW Hyns, APYrun
BXiZl MiOKNIOYEHUN 00 BUXoAYy popmyBaya iMnynbCiB, a TPeTi BXiA 3'€QHaHWA 3 BUXOAOM enemMeHTa
3aTPUMKM CUTHany, BUXig AaTynka koMyTauii NigKmoyYeHni 0o Bxoay AndepeHLioyoro enemMeHTa Ta
nepLUoro Bxody Apyroro enemeHTta |, Buxig sikoro 3'egHaHUM 3i BXOAOM hopmyBaya iMnynbCiB i 3
OpyrMm BXOOOM nepLuoro enemeHTa |, 0o neploro BXOA4y $IKOrO MiOKMIOYEHUN BUXI4 NepLuoro
reHepartopa iMnynbciB, a Buxig 3'eQHaHWA 3 NepLIMM BXOAOM MEepLuoro nNidunbHUKa iMnynbeiB i 3
nepwnmMmM BXO4amu YETBEPTOro, LWOCTOro i BOCbMOro enemeHTiB |, Buxig AudepeHUitoyoro
ernemMeHTa NigKMYeHnn A0 MepLunx BXOAiB TPEeTbOoro, M'aToro i cbOMoro enemeHTiB |, Apyri Bxoau
AKX 3'€HaHi 3 BUXOO4amu BiANOBIAHO MepLLIOro, APYroro i TpeTbOoro enemeHTiB HI, Bxoan AKX B CBOO
Yyepry nigknoYeHi BigNoBiAHO OO BUXOAIB MEpLUOro, APYroro i TpeTboro Tpurepie, BUXOAU TPETbOro,
n'aToro i CboOMoro enemeHTiB | 3'egHaHi BigNOBIOHO 3 MepwuMM BXo4amMu TPETbOro, YeTBepToro i
n'aroro enemenTiB ABO, Apyri BXoAn SKMX NiAKMOYEHi BiANOBIAHO 4O BMXO4iB YETBEPTOro, LWOCTOrO i
BOCbMOrO enemeHTIiB |, a Buxogu 3'egHaHi BignoBiAHO 3i BXxo4amMu OpPYroro, TPeTbOoro i YeTBepToro
NiYUIBbHKUKIB IMNYNbCIB, APYri BXOAW 4eTBEpPTOro, LWOCTOro i BOCbMOrO efieMeHTiB | nigkntodeHi
BiAMOBIOHO A0 BUXOAIB MEpLUOro, APYroro i TpeTbOoro TpuUrepiB, BUXiO OaTyMka TUCKY 3'€QHAHUN 3i
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BXOOAaMM LLOCTOroO i CbOMOro KOMMapaTopiB, BUXOAM AKMX MiAKIHOYEHI A0 MepLunxX BXOZAiB LUOCTOrO i
CbOMOro Tpurepis, Opyri Bxoaun skux 3'egHaHi 3 Buxogom nepworo enemeHta ABO, a Buxogu
NiAKNOYEHi 40 YeTBEpPTOro i N'AToro BXOAIB NepLloro goyHKLIOHaNbHOro nepeTBoptoBada, nepLuni,
OPYrun i TpeTi BXOAM sIKOro 3'e€dHaHi BignoBigHO 3 nepLumm, Apyrum i TpeTiMm Buxogamu wudpartopa,
BXi enemMeHTa 3aTpuMMKM CUrHany Ta Apyrun BXig Apyroro enemeHta | nigkniodeHi go suxoay
nepLioro umncpoBoro komnapatopa, nepwa BxigHa uudpoBa LIMHA SAKOro 3'egHaHa 3 BUXIOHOH
LG POBOIO LLUMHOK NMEPLUOro yHKLIOHaNbHOIro nepeTsoptoBaYa, BUXO4M NEPLUOro, APYroro i TpeTboro
KoMnapaTopiB NigknoYveHi BignoBigHO 4O MNeplumMx BXOAiB AeB'dTOro, AEeCcAToro i ogvHagusaToro
enemeHTiB |, gpyri Bxoaun skux 3'€4HaHi 3 nepwiunMm, APYrMM i TpeTiM BuXogamu nivunbHMKa 3
JelwmdpaTtopoM, BXig SKOro MigKMIOYEHUN OO0 BUXOAY MEpLUOro reHepartopa iMnynbCiB, BUXOOU
OEB'ATOro, 4EeCcATOro i oAnHaauUAToro enemeHTiB | 3'eaHaHi 3 KepytoumMMy BXo4amu NnepLuoro, Apyroro i
TPETbOr0 ENIeKTPOHHMX KIIHOYiB, BUXOAW SIKMX MNIAKMNHOYEHI OOWMH OO0 OOHOro, a TakoX 3'egHaHi 3i
BXOO4aMM BOCbMOrO, [eB'dTOro, OecsTOro KOoMMnapaTtopiB, MNepLioro i Apyroro macLutabytoumx
niacunoBadiB, a TakoX 3 aHaroroBMM BXOAOM YETBEPTOro €fIeKTPOHHOrO Krkova, BUXOAM MEPLLOrO i
ApYyroro macwTabyroumx niacunioBaviB MigknoYeHi 0O aHanoroBuMx BXOAB M'STOTO | LLIOCTOro
€NEeKTPOHHMX KIOYIB Bi4MOBIAHO, BUXOAWM AEB'ATOrO i AECATOro KoMnaparTopiB 3'egHaHi BignoBigHoO 3
apyrmmmn Bxogamu nepuuoro i gpyroro enemeHTie BUKJTIOYHE ABO, nepuli Bxoan SikMX BignoBigHO
NigKnoYeHi 40 BMXoA4iB BOCbMOro i AeB'ATOro KomnapaTtopiB, a BMXOAM 3'€dHaHi 3 Kepylvnumun
BXOA4aMM YETBEepToro i N'ATOro eneKkTpoOHHMX KroYiB BIiAMOBIAHO, BUXi4 OECATOro KomnapaTtopa
NIAKMIOYEHNA 00 KEpYyr4YOoro BXo4y LUOCTOrO €MeKTPOHHOro Krto4a, BUXig SIKOro, a TakoX BMXOOW
YeTBEPTOro i M'ATOro €NeKTPOHHUX KMoYiB 3'€dHaHi 3 aHanoroBum BXOAOM CbOMOrO €reKTPOHHOrO
Kroya, Kepyuni BXig, SKOro nigknioyeHun oo suxody gpyroro enementa ABO, a Buxia 3'egHaHun 3i
BXOOOM 4YeTBEpPTOro komnaparopa, Apyra BxigHa uMdpoBa LUMHA NepLIoro umdpoBoro koMmnapartopa
nigknoyeHa Ao BUXIOHOT LUMAPOBOI WWHM LMAPOBOro KomyTatopa, neplua BxigHa umdpoBa LMHA
AKoro 3'egHaHa 3 BUXIOHOK LMGPOBOIO LLNMHOK APYroro (PyHKUiOHanbHOro nepeTeBoptoBaya, a gpyra
BXigHa uudpoBa LWKMHA Ta BXigHa UMdpoBa LWKHA Apyroro YHKLIOHANbLHOMO MNepeTBoptoBaya
NigKNoYeHi 40 BUXIAHOT LMPOBOIT LLMHM NEPLIOro NiYuIibHUKAa iMMynbCiB, BUXiO AMdepeHLitorYoro
enemeHTa 3'egHaHUM 3i BXOAOM M'ATOrO nidMfibHUKA iMMynbCiB, BUXiO gaTyMka KomyTauii depes
yeTBepTUN enemMeHT HI nigknioveHn 0O BXOA4y NepLUOro oAHoBiOpaTopa, BUXig SKOro 3'€gHaHui 3
KepyloumMM BXOAOM LMEPOBOro KOMyTaTopa, SKUM Bigpi3HAETbCA TUM, WO B HbOIO BBeAEHI
OOVHAJAUSTUNA, ABaHAAUATUM | TPUHAAUATUA komnapaTtopu, enemeHt ABO-HI, opyruii ogHoBiGpaTop,
woctu enemeHT ABO, TpeTin, yetBepTun i n'atun enementn BUKJTFOYHE ABO, gpyrui reHepaTop
iMNynbCiB, BOCbMUI TpuUrep, ABaHaguaTUn, TPMHAAUATAN, YOTUPHAJUATUI | N'ATHAAUATUN eNleMeHTH
I, 6nok 3agaHHS HOPMOBAHOI 3aTPUMKU, LLIOCTUN, CbOMUIN i BOCbMUIN JIMUNBHUKK iMAYNbCIB, APYrvi,
TpeTin i YyeTBepTUN LMPOBI KOMNapaTopu, NepLUnin, OpYyruii i TPeTin iHOMKaTopKu, NPUYOMY BMUXOOM
nepLuoro, Apyroro i TPeTboro AaTyukiB CTPYMY MiOKMOYEeHi BiANOBIAHO [0 BXOAiB OOWHA[UATOrO,
ABaHafuAToro i TpMHaAAUATOro KomrapaTtopis, BWXiA4 OAMHAAUATOro KomrapaTtopa 3'eqHaHuin 3
nepwmnmMu Bxogamu Tpetboro enemerHta BUKIMIOYHE ABO Ta enemeHta ABO-HI, no gpyroro Bxoay
n'atoro enemeHta BVKIIKOUHE ABO, a Takox 00 TpeTboro Bxody ABaHaguUATOro enemeHta |, Buxig
ABaHagUATOro KomnapaTtopa MigKMyYeHun 0o neplimx BxoaiB 4vetseptoro enemeHta BUKJTHOYHE
ABO Ta gBaHagusToro enemeHta |, oo gpyroro Bxogy Tpetboro ernemeHta BUKJITIOYMHE ABO, a
Takox o TpeTboro Bxoay enemeHta ABO-HI, Buxig TpuHaguaToro komnapartopa 3'eaHaHui 3 nepLumm
BxogoM n'atoro enemeHta BUWKIKOYHE ABO Tta 3 gpyrumm Bxogamu YeTBEPTOro erieMeHTa
BUKITKOYHE ABO, enemeHta ABO-HI i gBaHagusitoro enemeHTa |, BUXogu TpeTbOro, YeTBEPTOroO i
n'atoro enemeHtieB BUKIMKOYHE ABO BignoBigHO MigKMYeHi 0O MepluvMx BXOAIB TPUHAALUSTOrO,
YOTUPHAALUATOrO i N'ATHAaAUATOro enieMeHTiB |, BUXOaM SKnx BignoBigHO 3'€4HaHi 3 nepLuMun Bxogamu
LLIOCTOr0, CbOMOrO i BOCbMOrO MiMUIbHUKIB IMNYNbCIB, BUXiOHI UMAPOBI LUMHW HGKUX BigNOBIOHO
NigKIoYeHi A0 nepuwmx BXiOHUX LMMPOBUX LWKMH OPYroro, TPEeTbOoro i 4YeTBepToro LMdpOBUX
KOMMnapaTopiB, BUXi4 OPYroro reHepaTtopa iMnynbCiB 3'€QHaHWA 3 TpeTiMW BXOAaMWU TPUHAALUSTOro,
YOTUPHAAUATOro i N'ATHAaAUATOro enemeHTiB |, BUXig ABaHaguAaToOro enemeHTa | nigknoyeHun go
Opyroro BXO4y BOCbMOro Tpurepa, Buxia €Koro 3'€AHaHMK 3 ApyrMMW BXoJamu TpUHA[UAToro,
YOoTMpHaAUATOro i n'aTHaguaToro enemedTiB |, Buxig enemeHta ABO-HI nigknioyeHnii oo Bxony
Apyroro ofgHoBibpaTopa, BMXig sAKoro 3'e4HaHui 3 gpyruMm BXo4oMm LwocToro enemeHTa ABO, nepLumn
BXif, SIKOro MigKmnoyYeHuin 0o BUXoAy Ooka yCTaHOBKWM HymMsi, @ BUXig 3'€4HaHWA 3 ApyrMMuK BXodamu
LLIOCTOro, CbOMOrO i BOCbMOrO MNiYUITbHUKIB iMMYNbCIB Ta 3 MepwvMM BXOOAOM BOCbLMOrO Tpurepa,
BMXigHa umcpoBa wWnHa 6Gnoka 3agaHHs HOPMOBAHOI 3aTPUMKM MigKIHOYEHa [0 APYrMX BXiAHMX
LMdpPOBUX LUMH APYroro, TpeTboro i YeTBepToro LMdpoBMX KoMnapaTopiB, BUXOAN SKUX BignoBigHO
3'egHaHi 3 nepLwuMm, pyrim i TpeTim iHgMKaTopamu.
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