YKPAIHA a9 UA 190363 3 U
(51) MK
GO07C 3/10 (2006.01)

E

OEPXABHA CITY)XXBA
IHTENEKTYAJbHOI
BNACHOCTI
YKPAIHU

RS
[Nz

(12) ONUC OO NATEHTY HA KOPUCHY MOJAEIJb

(21) Homep 3asBku: u 2013 14328 (72) BuHaxigHuUk(n):
(22) BaTa nopaxns 3aseku: 09.12.2013 Fpagxo gonop.umug BitaninoBuy (U?L)J’A)
, pabko BaneHtH Bonoaumuposuny )
(24) ﬁg;::HgK:g;Mm;HMMM 26.05.2014 FoHopoBcLKui Bonoaumup
BonoaumupoBuy (UA)

mozens:
(46) My6nikavis BinomocTel 26.05.2014, Bron.Ne 10 (73) Bnachuk(n): }
Npo BUAAYY NaTeHTy: BIHHUUBbKUWN HALUIOHAITIbHUN

TEXHIYHWUN YHIBEPCUTET,
XmMenbHULbKe wWwoce, 95, m. BiHHMus, 21021
(UA)

(54) NPUCTPIX ANSA KOHTPOJKO PECYPCY NOBITPAHUX BUCOKOBONbTHUX BUMUKAYIB

(57) Pedpepar:

MpUCTpin MICTUTL JAaTYMKM CTPYMY, TUCKY | KOMYyTaLii, @ TaKoX pPecypcHi NiunnbHWUKKW, Bok aHanoro-
LUMGPOBOro MepeTBOPEHHS, SKMIA BUMIpPIOE Ta oB4YMChloe amnniTyay CTPyMy Ha BWXOAI AaTvmka
CTpyMy. B MOMEHT npoTikaHHs CTpyMy 4epe3 BUMMKAY 3HaYEHHS LbOro CTPYyMY, a TaKOX 3HaYeHHs
TUCKY CTUCHEHOro MOBITPA 3anamM’sATOBYKOTb. Y PECYpCHMX MiYMIbHMKaX MOMOSOCHO BPaxOBYOTb
cnpauloBaHHS JaHOro BMMMKaya B MOMEHT komyTauii. [py BBIMKHEHI BMMMKaya, MOMEHT noyaTtky
NPOTiKaHHA CTPyMy 4epe3 OAMH 3 MOMCiB IKCYOTb, AK NOYaTKOBUA MOMEHT Yacy i Bif LbOro
MOMEHTY MOYMHAKTb BigpPaxoByBaTM YacoBy 3aTpMMKy KOMyTauii iHWMX nomwcis, B pasi il
nepeBuLLEHHS 3a HOPMY Ha BiAMNOBIAHMX BUXOAAX NPUCTPOIO 3'ABMAETLCS CUrHan.
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KopucHa Mopenb Hanexutb A0 obnacTi enekTpoTexHikm i Moxe OyTu BuKOpUCTaHa Ans
BUMIipIOBaHHS KOMYTALLIMHOrO pecypcy NOBITPSIHUX BUCOKOBOMbTHUX BUMUKAYIB.

Bigomunii npucTpii Ans KOHTPOJSIO Pecypcy MOBITPSIHUX BUCOKOBOSIbTHUX BUMUKadiB ([laTeHT
YkpaiHn Ne 55864A, M. kn. GO7C 3/10, Gion. Ne 4, 2003), wo MiCTUTb NepLUWiA, OPYrui i TpeTin
AaTynkn CTpyMy, BMXOOM AKMX 3'edHaHi BignoBigHO Yepe3 nepLuvin, OApyrui i TpeTin komnapaTtopu 3
nepwnmMm BXogamu NepLUoro, ApYyroro i TpeTboro TpUrepis, BUXOOM SKUX MiKIOYEHi BignoBigHO OO0
nepLloro, Apyroro i TpeTtboro BxoAiB Apyroro enemeHTa ABO, a TakoX BignoBigHO A0 Kepyouumx
BXO[iB MEPLLOro, APYroro i TPeTbOro enieKTPOHHMX KINtoYiB, BUXOAM SIKMUX 3'€AHaHi Mk coboto, a Takox
i3 BXOg4amMM 4eTBEPTOro i N'ATOro KomnapaTopiB, a aHanoroBi BXOAW MiOKMNIHOYEHi BiAMOBIAHO A0
BMXOAiB NEepLUOro, APYroro i TpeTboro AaTyumkiB CTpyMy, LindpaTop, Neplumn Bxig 9koro 3'€egHaHun 3
BMuxogom papyroro enemeHta ABO, a gpyrmi i TpeTin BXxogu NigKMOYEHi BignoBigHO OO BMXOAIB
YeTBEpPTOro i N'AToro Tpurepis, nepli BXoAu siKUX 3'€4HaHi BigNoOBiOHO 3 BMXO4AaMW YeTBEpPTOro i
n'ATOro komnapaTtopis, a Apyri BXoau pasoM 3 OpYrMMU BXo4amu MepLloro, Apyroro i TpeTboro
Tpurepis i NepLIoro nivynMnbHWKa iMNynNbCIB NiIgKMOYEHI A0 BUxoay nepluoro enemeHTta ABO, nepLumn
BXid SKOro 3'edHaHMn 3 BUXOAOM ONloka yCTaHOBKM Hyns, OPYrUiA BXid MigKMOYMeHWA OO0 Buxoay
dopmyBada iMnynbCiB, a TPETIN BXig 3'€4HAHW 3 BMXOOOM €fleMeHTa 3aTpMMKW curHany, gaTyuk
KOMyTauii, BMXig SIKOro nNiaknioYeHnin 0o BXoAdy AUEepeHLiloloyoro enemeHTa Ta Neploro BXoay
apyroro enemeHta |, Buxig skoro 3'egHaHui 3i Bxogom ¢opmyBada iMnynbCiB i 3 ApyrMM BXOAOM
nepLloro enemeHTa |, 4O neplioro BxoA4y SKOro MigKmovYeHUn BUXig reHepatopa iMnynbciB, a Buxig
3'eQHaHMi 3 NepLmnM BXOLOM MNEepLloro fiYnfbHUKA iMNynbCiB i 3 nepwuMmn BXogamu 4YeTBEPTOro,
LIOCTOrO i BOCbMOrO eriemMeHTiB |, Buxig OudepeHUilooyoro eneMeHTa nigkniovYeHni 4o nepumx
BXOZiB TPeTbOro, N'ATOro i CbOMOro enemeHTiB |, Apyri BXoan Skux 3'egHaHi 3 BMXogamu BigMnoBigHO
nepLioro, Apyroro i TpeTboro enemeHtiB HIl, BXxogn skux B CBOK Yepry NigkroyveHi BignosigHO A0
BMXOiB NepLUoro, APyroro i TpeTboro Tpurepis, BUXOOM TPETbOro, N'AToro i CbOMOro enemeHTiB |
3'egHaHi BiONOBIAHO 3 MepWMMKU BXOA4aMW TPeTbOro, 4eTBepToro i n'atoro enementiB ABO, apyri
BXOAWN SIKMX MIOKIIOYEeHi BigMoOBiQHO A0 BMXOAIB YETBEPTOro, LUOCTOrO i BOCbMOro enemeHTiB |, a
BUXOAW 3'egHaHi BiANOBIOHO 3i BXO4AaMW OPYroro, TPeTbOoro i YETBEPTOro NiYUMbHUKIB iMMYNbCIB, APYri
BXOAW YETBEPTOro, LUOCTOrO i BOCbMOro enemMeHTiB | nigkntoyveHi BignoBigHO 0O BMXOAiIB MEpPLUOro,
Apyroro i TpeTboro Tpurepis, BuXig4 gaTyvMka TWUCKY 3'€dHaHUMN 3i BXOAaMW LLIOCTOro i CbOMOrO
KOMMapaTopis, BUXOAN SKUX MiAKMOYEHi 0O nepLlimnx BXOAiB LWOCTOro i CbOMOro Tpurepis, Apyri Bxoam
AKuX 3'egHaHi 3 BMxogom nepuworo enementa ABO, a Buxoau nigknto4veHi Jo 4eTBepToro i n'storo
BX0fiB (PYHKLiOHaNbLHOro nepeTesoptoBaya, nepLunin, Apyrni i TpeTin BXoAW SKOro 3'eAHaHi BiAnoBigHO
3 nepLumm, gpyrum i TpeTiMm Buxodamu wndppaTopa, BXif, enemMeHTa 3aTpuMKU curHany ta apyrun Bxig
apyroro enemeHTa | nigknioveHi 4o BMxody LmMdgpoBoro Komnaparopa, neplia BxigHa uudposa LwrHa
AKoro 3'edHaHa 3 BUXIOHOK UMAPOBOK LWMHOK (PYHKLIOHANLHOrO nepeTsBoptoBaya, a Apyra -
nigknoyeHa Ao BMXIQHOT LMEPOBOI LWMHW NEPLLOro NiYnnbHMKa iMNYNbCiB.

["ONoOBHUM HeorikoM A4aHOro NPUCTPOKO € HeAOCTaTHI PYHKUiOHAIbHI MOXIMBOCTI, Tak SK BiH He
[003BOISIE BUMIpOBaTK Ta oOLUiHOBaTK Mo dasHy 3aTpUMKy KOMYTaLil BUCOKOBOMNbTHUX BUMUKAYIB, LLO
BUKOPUCTOBYIOTbCH B ENTEKTPUYHUX CUCTEMAX | Mepexax.

3a npoToTMn obpaHO MPUCTPIA ONSA KOHTPOS Pecypcy MOBITPSIHUX BUCOKOBOSIbTHUX BUMMWKAYIB
(MateHT Ykpainm Ne 9600, M. kn. GO7C 3/10, 6ton. Ne 10, 2005), wo MiCTUTb NEpPLUMIA, OPYIWIA | TPETIn
OaTyuky CTpyMy, BUXOOM SKMX MIOKMNIOYEHi BiAnoBiAHO [0 BXOAIB MNepLUoro, ApYroro i TpeTboro
KoMnapaTopiB, a TakoX A0 aHanoroBuUxX BXOAiB NEpLUOro, APYroro i TpeTbOoro eneKTPOHHUX KIHoiB,
BUXOOW SKUX 3'€dHaHi 3 BXodaMW 4YeTBEpToro i M'ATOro Komnapartopis, OPYrun BXig MepLuoro
niymnbHVKa iMNynbCiB MigKkMYeHnn 0o Buxody nepworo enemeHta ABO, nepwwun Bxig £Koro
3'egHaHMi 3 BUXOOOM Oroka yCTaHOBKW Hyns, a APYrM BXig NigKnioYeHWn 0o Buxogy dopmyBava
iMNynbCiB, BUXi4 gaTyMka koMyTadii 3'eQHaHWI 3i BXOAOM AMAEPEHLLIIOIYOro enemMeHTa Ta 3 nepLumnm
BXOOOM [Jpyroro enemeHTta |, BuXig sKOro nigknioveHMn Ao Bxody dopmysada iMnynbciB Ta Ao
Opyroro BxoAy nepLuoro enemeHTa |, nepwui Bxig Akoro 3'egHaHUn 3 BUXOOOM MEepLLOro reHepartopa
iMNyNbCiB, a BMXig MNiAKNIOYEHUN OO0 NepLUOro BXOAY NepLUoro nidnnbHUKa iMnynbCciB Ta OO nepLunx
BXOfiB TPeTbOoro, YeTBEpPTOro i M'ATOro enemeHTiB |, BMXig gaTyvka TWUCKY 3'eQHaHUA 3i BXxodamu
LIOCTOr0 i CbOMOro KommnapaTtopiB, ApYrnid BXi Apyroro enemeHta | nigknoyeHuin [o Buxony
LuMdpoBoro komnapartopa (B noganbLlOMy - NepLlioro UucpoBOro Kommnapartopa), Apyra BxigHa
umdpoBa LWMHA SKOro 3'efHaHa 3 BUXIOHOK LMMPOBOID LUMHOK MEpLIOro nidnnbHUKa iMNynbCiB,
BUXOAW MepLUoro, ApPYroro i TPeTbOoro KomnapaTopiB MigkMnioYeHi BiANOBIAHO OO neplux BXOA4iB
LLIOCTOro, CbOMOro i BOCbMOrO efieMeHTiB |, Apyri BXoau aknx 3'edHaHi BigNoBIigHO 3 NepLunmM, APYruM i
TpeTiM BMXOOaMWM MepLUOro fnidnsibHUKa 3 gewmndpaTopoM, a TakoX 3 Meplimm, Opyrum i TpeTim
BXO4aMu perictpa, YeTBepTuUn, N'aTUh i WOCTMMA BXOOM SIKOrO MigKNHOYeHi BignoBigHO OO0 nepLioro,
Apyroro i TpeTbOoro BUXOAIB APYroro fivYvnbHUKa 3 gewnpatopoM, a TakoX [0 ApYrux BXOAiB
TPeTbOro, YeTBepToro i N'AToro enemMeHTiB |, BUXogu AKX 3'eqHaHi BigNoOBIOHO 3i Bxogamu Opyroro,
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TPETbOro i 4eTBEpTOro nNiYUNBHUKIB iMNYNbCIB, BWXi4 faTyvka KomyTalii 4yepe3 enemeHT HI
NigKIoYeHnd 0o Opyroro Bxody OEB'ATOro enemeHTa |, neplwmin Bxig sIKOro 3'eqHaHWn 3 BUXOAOM
ApYyroro reHepartopa iMnynbCiB, a BUXi4 NiAKNIOYEHUA OO MEepLuoro BXo4y NEepLloro nivunbHuKa 3
aewmnpatopom, Apyrun  BXig SAKOro  3'edHaHMin 3 BMXOOOM  gaTymMka  KOMyTauil, BuMXia
andbepeHuioYoro eneMeHTa nigknioYeHnin 4o nepLuioro Bxoay apyroro enementa AbBO, gpyrun Bxig
SKOro 3'egHaHuin 3 BUXO4OM hopMyBada iMNynbCiB, a BUXig NigKMOYeHM 4O NepLloro BXOAY Apyroro
niynnbHuka 3 gewmdpatopom, OPYrMi BXig SIKOro 3'€dHaHU 3 BUXOAOM OJloka YCTAHOBKM HyIs,
BUXOAWM LIOCTOro, CbOMOro i BOCbMOrO efieMeHTIB | MigkntoyeHi BignoBigHO OO Kepytumx BXO4iB
nepLUoro, APYroro i TPeTbOro eneKTPOHHMX KIYiB, BUXOAN YETBEPTOro, N'aToro, LWOCTOro i CbOMOro
KOoMnapaTtopiBs 3'egHaHi  BiANOBIAHO 3 nepwuMm, ApyruMm, TpeTiMm | 4eTBepTUM BXOAaMu
dYHKUiOHANbLHOrO NepeTBopioBaya, BMxigHa LUMcpoBa LUKHA SKOro MNigknoyeHa OO BXiAHOI LnudpoBoi
LWMHM pericTpa, BUXiAHa UMdpoBa LUMHA SKOrO 3'eQHaHa 3 NepLuol BXiAHOK LUMGPOBOO LUNHOK
nepLLoro UngpoBoro koMnapaTopa.

[(ONOBHUM HeaonikoM A4aHOro NMPUCTPOIO € HEAOCTaTHI (PYHKUiOHAmNbHI MOXMMBOCTI, TaK K BiH He
[03BONSIE BMMIpIOBATK Ta ouiHOBaTW Mo dhasHy 3aTpumMKy KOMyTauil BUCOKOBOSIbTHUX BUMUKAYIB, LLO
BUKOPUCTOBYIOTBbCA B €MIEKTPUYHUX CUCTEMAX i Mepexax.

B ocHOBY KOpMCHOI MoAeni nocTaBneHa 3afjadya CTBOPEHHS TakKoro MPUCTPOKD AN KOHTPOSO
pecypcy MNOBITPSIHMX BMCOKOBOJSIbTHMX BMMMKAWiB, B SIKOMY 3a paxyHOK BBeAEHHSI HOBMX OMOKiB Ta
3B'A3KIB MK HUMMK [OCAraeTbCs MOXNMBICTb OUiHIOBAaTM N0 ¢asHy 3aTpumMmKy KomyTtauii
BUCOKOBOJSIbTHUX BMMMKAYIB, LLLO NPU3BOANTL A0 PO3LUMPEHHS (OYHKLIIOHANbHMUX MOXITMBOCTEMN.

lMocTaBneHa 3agadya BUPILIYETbCA TWMM, WO B MPUCTPIN AN KOHTPOMIO pecypcy MOBITPSAHUX
BMCOKOBOJSIbTHUX BUMMKAYIB, LLO MICTUTb NEpLIMiA, OPYrUA i TPeTin OAaTyuky CTPyMy, BMXOAU SKMX
nigknioYeHi BiANOBIAHO A0 BXOAiB NEpLUOro, APYroro i TPeTboro KomnapaTtopiB, a TakoX A0
aHanoroBMx BXOAiB MEPLUOro, APYroro i TPeTboro eneKTPOHHMX KIYiB, BUXOAM SKMX 3'€dHaHi 3
BXOAaMu 4eTBEpTOro i M'ATOro KommapaTtopis, APYrMin BXiA4 Neplioro mnivunbHUKa iMMynbLciB
nigkrtodeHnin oo Buxody nepioro enemeHta ABO, nepwunii BXig sIKoro 3'egHaHui 3 BUXoAoMm Grioka
YCTAHOBKW HyNs, a Apyrvi BXi4 NigknioveHnn [o Buxody dopmMyBada iMnynbeiB, BUXiO AaTtymka
KomyTauii 3'egHaHMi 3i BXOOOM AMdepeHLitolo4oro eneMeHta Ta 3 nepwuMm BXOOOM Apyroro
enemMeHTa |, BUXig Akoro nigknoyeHnin 4o Bxody chopmyBada iMnynbCiB Ta 40 APYroro BXo4y nepLuoro
enemMmeHTa |, nepwwuin BXig AKkoro 3'€edHaHMW 3 BMXOAOM MEPLUOro reHepatopa iMnynbcCiB, a BuXig
NigKIIOYeHWA 00 NepLlloro Bxody nepLlioro nivunbHUKa iMNynbCciB Ta OO0 NepLiux BXOAIB TPEeTboro,
YeTBEpPTOro i N'ATOro enemeHTiB |, BUXig gatyuka TUCKY 3'egHaHWMA 3i BXO4aMWU LIOCTOro i CbOMOro
KoMnapartopis, Apyrun BXig Opyroro enemeHTta | nigknioveHWn OO0 BUXOAY NepLuoro Lugposoro
Komnaparopa, gpyra BxigHa uudposa LUnHa AKoro 3'eHaHa 3 BUXIAHO LMQPOBOIO LUMHOK NepLUOro
nivymnbHWKa iMNynbCiB, BUXOAM NEpLUOro, ApPYroro i TPETbOro KomnapaTopis NigKNoYeHi BianosigHo o
nepLUnX BXOAiB LUOCTOro, CbOMOrO i BOCbMOro erieMeHTiB |, Apyri Bxoan AkuX 3'€dHaHi BignosigHO 3
nepwwuM, Apyrum i TpeTiM BUXO4aMW MEPLUIOro MiYvMnbHUKA 3 AewndgpaTtopoM, a TakoX 3 nepLumm,
OpYyrum i TpeTiM Bxodamu perictpa, YeTBepTUn, M'AaTUN i LWOCTUIA BXOAM SKOro NigKNioYeHi BiAnoBiaHO
00 nepLuoro, Apyroro i TpeTboro BUXOAIB APYroro nivyvnbHUKa 3 gewmdpaTopoMm, a Takox Ao Apyrux
BXOAiB TPETbOro, YeTBEPTOro i N'AToro enemeHTiB |, BUXoau skux 3'edHaHi BigNOBIgHO 3i BXOog4amu
OpYroro, TPeTbLOro i YeTBepPTOro NiYNNBHUKIB IMAYNLCIB, BUXIA AaTyMka KoMyTauil yepe3 enemeHT Hl
NigKroYeHnn 0o Opyroro Bxody AEB'ATOro enemeHTa |, neplimmn Bxia Akoro 3'€4HaHWMA 3 BUXOAOM
Opyroro reHepartopa iMnynbCiB, a BUXi4 NiAKNIOYEHUW OO MepLioro BXo4y NepLloro nivunbHuKa 3
aewmndpartopomMm, ApyrMi  BXig SKOro 3'€dHaHMA 3 BUXOAOM  JaTymMka KoMyTauii, BuXig
AndEPEHLIOIYOro enemMeHTa NigknioYeHnin o nepwioro Bxody Apyroro enemeHta ABO, gpyrui Bxig
AKOro 3'efHaHuin 3 BUXOAOM popMyBaya iMMynbCiB, a BMXig NigKMOYeHNn 40 NepLloro Bxogy Apyroro
niymneHvKa 3 dewwndppaTopom, Apyrvn BXig SKOro 3'egHaHMM 3 BMXOAOM 6noka yCTaHOBKM HynS,
BUXOAWM LIOCTOro, CbOMOrO i BOCbMOro efieMeHTiB | nigkntodeHi BignoBigHO OO0 Kepyl4vnx BXOAiB
nepLUoro, APYroro i TPeTbOro enekTPOHHMX KIYiB, BUXOAM YEeTBEPTOro, N'aToro, LWOCTOro i CbOMOro
KoMnapaTtopis 3'egHaHi BiANOBIAHO 3 nepwuM, ApyruMm, TpeTiMm | 4YeTBepTUM BXOAaMu
dyHKUiOHaNbLHOro NepeTeBoploBaya, BuUxigHa UMdpoBa LUKMHA SKOro NigknoyeHa A0 BXiAHOI undgpoBoi
LWNHX pericTpa, BuMXigHa uMdpoBa LIMHA SKOro 3'€d4HaHa 3 MEPLUO BXIiAHOK LUUMPOBOK LUNHOK
nepLioro LmMdpoBoro KomnapaTopa, BBeAEHO BOCbMUW, OEB'ATUN i AeCATUN KOMNapaTopwu, enemMeHT
ABO-HI, ogHoBibpaTop, TpeTin enemeHT ABO, nepwwmn, gpyruii i TpeTin enemeHtn BUKITIOUYHE ABO,
TPeTIin reHepaTop iMMynbCiB, TpUrep, 4eCATUN, OOAMHAAUATUN, ABAHAAUATUN | TPUHAOUATUIA eneMeHTH
I, 6ok 3agaHHA HOPMOBAHOI 3aTPUMKKU, N'ATUA, LLUOCTUIA i CbOMMUIA NIYUNBHUKU IMMYNbCIB, OPYrvn,
TPeTIN i YeTBepTM UMCPPOBI KOMMApaTopu, NepLUni, APYrMn i TpeTin iHanKaTopu, NPUYOMYy BUXOAU
nepLloro, Apyroro i TPeTLOro AaTtymKiB CTPYMY MigKMOYEHi BiANOBIAHO A0 BX0OAiB BOCLMOrO, AEB'ATOr0
i AecaToro Komnapartopis, BMXi4 BOCbMOro KomnapaTopa 3'€QHaHui 3 nepmmu BXod4amu NepLioro
enemeHta BUWKJIIOYHE ABO Ta enemeHta ABO-HI, oo ppyroro Bxooy TpeTboro enemeHTa
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BUKITIOYHE ABO, a Takox 00 TpeTbOro BXxody OecAToro enemeHTa |, Buxig ges'datoro komnaparopa
nigkrodeHnn oo nepwunx Bxogis apyroro enemeHta BUKITIOYHE ABO ta gecatoro enemeHTa |, oo
apyroro Bxoay nepworo enemeHta BUKITKOYHE ABO, a takox go TpeTboro Bxogy enemeHta ABO-
HI, Buxig gecatoro komnapaTtopa 3'€AHaHMIA 3 MepLuM BXOAOM TpeTboro enemeHta BUKITHOYHE
ABO T1a 3 gpyrumn Bxogammu gpyroro enementa BUKITIOYHE ABO, enemeHTta ABO-HI i gecaToro
enemeHTa |, Bmxogu neplioro, gpyroro i TpeTboro enemeHTiB BUKIKOYHE ABO BignosigHo
NigKNIOYEeHi 00 Neplunx BXOAiB OOUHAAUSATOro, ABaHaAUATOro i TPMHAAUATOro enemeHTiB |, Buxogu
SKUX BiANOBIOHO 3'€dHaHi 3 nNepwmMmMm BXodamum N'ATOro, LWOCTOrO i CbOMOro MiYUNbHUKIB IMMYNbCIB,
BUXiOHI UMPOBI LLIMHK AKMX BIiAMOBIAHO NIAKMOYEHiI A0 neplumx BXiAHUX LMMPOBUX LWIMH APYroro,
TPETLOro i YeTBEpPTOro UMAPOBMX KOMNApaTopiB, BUXi4 TPETbOro reHepartopa iMnynsciB 3'egHaHUn 3
TpeTiMM BXOA4amMM OOMHAAUATOro, ABAHAOUATOro i TPUHAOUSATOro enemeHTiB |, Buxig gecatoro
enemeHTa | nigknoyeHnn 0o Opyroro BXo4y Tpurepa, BUXi4 SKOro 3'€4HaHun 3 ApyrMMyn BXodamu
OANHAOUATOro, ABaHaJUATOro i TpuHagusaToro enemenTiB |, Buxia enemeHta ABO-HI nigkntoueHun go
BXOA4Yy OAHO BibpaTopa, BuXia SKOro 3'edHaHui 3 Apyrum BXOAOM TpeTboro enemerHta ABO, nepumnn
BXi[ SIKOro MNiAKMYeHn 0o Buxoay Onoka ycTaHOBKW HyMs, a BMXig 3'€eQHaHWIA 3 Apyrumu Bxogamu
N'ATOro, LWOCTOro i CbOMOro NiYMBbHKUKIB IMAYNbCIB Ta 3 NepLInM BXOAOM Tpurepa, BuxigHa umdposa
WwnHa 6rnoka 3agaHHs HOPMOBAHO| 3aTPUMKM MNigKNOYeHa 40 APYrvMX BXIOHUX LMGPOBUX LWWMH APYroro,
TPETbOro i YHeTBEPTOro LMpoBNX KOMNApPaTopiB, BUXOAN SKMX BiAMOBIOHO 3'€QHaHi 3 NepLumMm, Apyrum
i TpeTiM iHOMKaTOpaMW.

MpucTpin onNst KOHTPOSO pPecypcy MNOBITPSHMX BUCOKOBOJSIbTHUX BUMWUKAYiB MOSICHIOETHCS
KPECneHHsIM, Ha KoMy 306paxkeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1, 2, 3 - nepwun, gpyrun i TpeTin aTumkm CTpyMy BignoBigHo; 4, 5, 6 - nepwvi, apyrum
i TPETIM KOMNapaTopm BiANOBIgHO; 7, 8, 9 - WoCTUN, cbomui i BoCcbMuin enemeHTy | BignosiagHo; 10, 11,
12 - nepwwiA, OpyrMin | TPETIN €eneKTPOHHI kntodi BignosigHo; 13 - nepwun NiYUNbHUK 3
aewmndpartopom; 14, 15 - yeTBepTU i N'ATMIA KOMNapaTopy BiANOBIAHO; 16 - gaTymk Tucky; 17, 18 -
LOCTMI i cboMUMIA KoMnapaTopu BignosigHo; 19 - dyHKUioHanbHUI nepeTtBoptoBad; 20 - perictp; 21 -
ApYyrvi reHepartop iMnynbceiB; 22 - ges'atun enemedT |; 23 - enemeHT HI; 24 - gudbepeHuitorounin
enemeHT; 25 - gpyrui enemeHt ABO; 26 - gpyrum niuvnbHUK 3 gewmdpartopom; 27 - nepLuunin
reHepartop iMnynbcis; 28 - nepwuit enemeHT |; 29 - gatumk komyTtauii; 30 - gpyrun enemeHt |; 31 -
©nok yctaHoBkuM Hynst; 32 - popmysad iMnynbeis; 33 - nepwun enemeHT ABO; 34 - nepLumin NiYnNbHUK
imnynecis; 35 - nepwuit unudposuin komnapaTop; 36, 37, 38 - TpeTi, YeTBepTU | N'ATUN enemeHTu |
BignosigHo; 39, 40, 41 - gpyrun, TPETIN | YETBEPTUN NiYMNBbHUKM IMNYNbCIB BiAMOBIAHO; 42, 43, 44 -
BOCbMWW, OEB'ATUN | AECATMI KOMNapaTopu BignoBigHo; 45 - enemeHT ABO-HI; 46 - ogHoBiGpaTop; 47
- TpeTin enemeHT ABO; 48, 49, 50 - nepwwi, apyruin i TpeTin enementn BUKIKOYHE ABO
BignoBigHo; 51 - TpeTii reHepaTtop iMnynbCiB; 52 - gecatun enemeHT I; 53 - Tpurep; 54, 55, 56 -
OAVMHAAUATUN, ABaHAAUSTUN | TpUHAAUATMI enemMeHTu | BignoBigHo; 57 - 6nok 3agaHHs HOPMOBAHOI
3aTpumkn; 58, 59, 60 - n'aTmi, WOCTMI i CbOMMUIA MNiYUNBHUKKU IMMYNbCIB BignosigHo; 61, 62, 63 -
Opyruin, TpeTin i YeTBepTUi LMdpPOBI KoMnapaTopu BignoBiaHo; 64, 65, 66 - nepluvi, Opyrun i TpeTin
iHOMKaTopW BIQNOBIOHO, NpWYoMy BMXoAu nepworo 1, Agpyroro 2 i TpeTboro 3 AaTyukiB CTpymy
nigknodeHi BianoBioHO A0 BXoAiB nepuworo 4, apyroro 5 i TpeTboro 6 komnapaTopis, a TakoX [0
aHanorosux Bxopfis nepworo 10, gpyroro 11 i TpeTboro 12 enekTPOHHUX KMHOYiB, BUXOOU SKUX
3'egHaHi 3 Bxogamu yeTtBeptoro 14 i n'atoro 15 komnapartopiB, ApYyrMn BXi4 NepLUoro nivynnbHUKa
iMnynbciB 34 nigknioyeHun oo suxody nepworo enemeHta ABO 33, nepwwmn Bxig sikoro 3'egHaHvn 3
BMXo4oM 6noka yctaHoBku Hynda 31, a gpyrvi BXig nigknoyeHvun o Buxogy opmyBaya iMnynbCiB
32, Buxig gaTtuvka komyTadii 29 3'egHaHui 3i BXoAoM OUdepPEHLitolYoro enemMenTa 24 ta 3 nepmm
BxogoM gpyroro enemeHta | 30, Buxia sAkoro nigknioveHnn Ao sxody dopmysada iMmnynscis 32 Ta Ao
apyroro Bxogy nepuworo enemeHTta | 28, nepwwui BXig SKoro 3'egHaHuWiA 3 BMXOOOM MNepLUOro
reHeparopa iMnyneciB 27, a Buxig NigknoyYeHnn Ao nepLioro Bxody MepLioro nidnnbHUKa iMnynscis
34 Ta go neplumnx Bxoais TpeTboro 36, yetBeptoro 37 i n'atoro 38 enemeHTiB |, BUXi4 gaTyMKa TUCKY
16 3'egHaHui 3i Bxogamu woctoro 17 i ceomoro 18 komnapaTopis, Apyrun BXig Apyroro enemeHTa |
30 nigknoyeHnn oo BMxoady neplioro umMdpoBoro komnapatopa 35, Apyra BxigHa uudppoBa LUMHA
SIKOro 3'e4HaHa 3 BUXIAHOK LMMPOBOKO LUMHOK NEPLLOro NivunbHKKa iMnynscis 34, BUXOAM NepLUOro
4, ppyroro 5 i TpeTboro 6 KommnapaTopiB NiAKMYEHi BiANOBIAHO [0 MepLmnx BXOAiB LIOCTOro 7,
cbomoro 8 i BocbMoro 9 enemeHTiB |, Apyri BXoau SKMx 3'e€dHaHi BiANOBIAHO 3 MepLMM, OPYrUM i
TpeTiM BUXOAaMu NepLuoro nivyunbHUKa 3 gewwmndpartopomM 13, a TakoxX 3 neplunm, Apyrum i TpeTim
Bxogamu perictpa 20, yeTBepTUn, N'ATUIA i LLOCTUI BXOAM SKOro MiAKMOYEHi BiANOBIAHO 4O NepLuoro,
ApYyroro i TpeTboro BMXOAiB APYroro nivyvnbHUKa 3 gewmndpaTtopom 26, a TakoX A0 APYrMx BXogis
TpeTboro 36, yetBepToro 37 i n'atoro 38 enemeHTIB |, BUXOON SKMX 3'egHaHi BignoBigHO 3i Bxogamu
apyroro 39, Tpetboro 40 i yeTBepToro 41 AiYUNBHUKIB iIMAYNbLCIB, BMUXi4 AaTynka komyTadil 29 4yepes
enemeHT HI 23 nigkniodeHnn OO0 Opyroro BXoAdy AeB'dToro enemeHTa | 22, nepwun BXxig GKOro
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3'eQHaHWIA 3 BUXOAOM APYroro reHepartopa iMnynbeciB 21, a BUXig NiAKMOYEHWA OO0 NepLUoro BXOAy
nepLoro niyuneHuMka 3 gewmcppatopom 13, Apyruin BXig SKOro 3'€eAHaHMM 3 BMXOAOM JaTyumka
KomyTauii 29, Buxig aoudepeHuiloryoro enemMeHTa 24 nigknoyYeHUMn OO MepLlIoro Bxody ApYroro
enemeHta ABO 25, gpyrmii BXig sikoro 3'egHaHum 3 BuxogoM dhopmyBava iMnynbciBe 32, a BuUXig
NiKNIOYEeHNA OO0 NepLlloro BXOAY APYroro nivmnbHWKa 3 gewumdpatopom 26, Opyrnin BXig SKOro
3'egHaHMin 3 BuxodoM 6roka ycTtaHoBkM Hynst 31, BUMXOAM LWOCTOro 7, cbomoro 8 i Bocbmoro 9
enemeHTiB | nigknoyeHi BignosigHO A0 kepytoumx Bxogis nepworo 10, gpyroro 11 i TpeTboro 12
€NEeKTPOHHMX KItouiB, Buxoam yeteeptoro 14, n'atoro 15, woctoro 17 i cbomoro 18 komnapartopis
3'egHaHi  BIigNoOBIQHO 3 nepwuMm, ApyruMm, TepTiM | 4eTBepTMM BXogamMu  (PyHKLIOHaNbHOro
nepetsoptoBaya 19, BuxigHa undposa LIMHA AKOro NigknioveHa 4o BXiAHOT LMdPOBOI LWMHKU pericTpa
20, BuxigHa umdpoBa LUMHA HAKOro 3'egHaHa 3 MEepLUIoD BXiOHOK LUUMPOBOID LIMHOK NepLuoro
uundpposoro komnapartopa 35, Buxoam nepworo 1, opyroro 2 i TpeTboro 3 gaTyukis CTpyMy MigKMOYeEHi
BiANoOBiAHO [0 BXxoA4iB BocbMoro 42, ges'sitoro 43 i gecatoro 44 komnapartopiB, BMXid BOCbMOro
Komnapartopa 42 3'egHaHui 3 nepwumu Bxogamm nepwioro enemeHta BUKJITKOYHE ABO 48 Ta
enemeHTa ABO-HI 45, no gpyroro Bxogy Tpetboro enemeHta BUKITKOYHE ABO 50, a Takox Oo
TPeTboro Bxofy Aecatoro enemedTa | 52, Buxig aes'sstoro komnapaTtopa 43 nigknioyYeHnin 4o nepinx
Bxoais gpyroro enemeHta BUKITIOYHE ABO 49 Tta gecdatoro enementa | 52, go gpyroro Bxoay
nepworo enementa BUKITFOYHE ABO 48, a Takox go TpeTboro Bxogy enemeHta ABO-HI 45, Buxig
AecsaToro komnaparopa 44 3'egHaHuin 3 nepLumMmM Bxogom TpeTboro enementa BUKITFOYHE ABO 50 Ta
3 gpyrumu Bxogamu gpyroro enemeHta BUKIMIOYHE ABO 49, enemeHta ABO-HI 45 i gecsatoro
enemeHTa | 52, Buxogn nepworo 48, gpyroro 49 i Tpetboro 50 enemenTie BUKITIOYHE ABO
BiQNOBIOHO MiAKMIOYEHI OO Neplmx BXOAiB oavHagusitoro 54, asaHagudatoro 55 i TpuHagudatoro 56
enemMeHTIB |, BUXoamn sIKMX BigNOBIAHO 3'eQHaHi 3 NnepMMM BXxodamu M'atoro 58, woctoro 59 i cbomoro
60 niynnbHKKIB iMNYNbCIB, BUXIgHI LMAPOBI LWMHW SKUX BiAMOBIAHO MigKMHOYEHi 40 NepLunX BXigHMX
uncppoBmx WwnH gpyroro 61, Tpetboro 62 i yeTBepTOro 63 LUMMPOBUX KOMMAPATOPIB, BMXiA TPETLOro
reHepaTtopa iMnynbciB 51 3'egHaHuMi 3 TpeTiMum Bxogamm oavHaguaTtoro 54, gBaHagudatoro 55 i
TpuHaguatoro 56 enemeHTiB |, BMXia gecsatoro enemeHta | 52 nigknioyeHui Jo Apyroro Bxoay
Tpurepa 53, Buxig fAKkoro 3'egHaHU 3 OpyrMMu BXxodamu oguHagudatoro 54, apaHagudatoro 55 i
TpuHagusToro 56 enemeHTiB |, Buxig enementa ABO-HI 45 nigknioyeHun go Bxogy ofHoibpaTopa
46, Buxig Akoro 3'eAHaHMK 3 OpYyrMM Bxodom TpeTboro ernemeHTa ABO 47, nepwwuin BXig koro
nigknoyYeHnn 0o Buxody 6noka yctaHoBku Hynst 31, a Buxig 3'egHaHU 3 opyrumMu BXodamu n'AToro
58, woctoro 59 i cbomoro 60 NiYMNbLHKKIB IMMYMbLCIB Ta 3 nNepwuM BXoAoM Tpurepa 53, BuxigHa
uuncppoBa WKnHa 6noka 3agaHHs HOPMOBAHOI 3aTpMMKKM 57 nigknioveHa Jo Apyrux BXigHWUX uudposmx
WwuH gpyroro 61, Tpetboro 62 i yetBepToro 63 LMPPOBNX KOMNAPATOPIB, BUXOAM AKUX BiOMOBIAHO
3'egHaHi 3 nepwunm 64, apyrum 65 i TpeTiMm 66 iHguKaTopamum.

3anponoHoBaHu NpUCTpIn nNpautoe Tak. [Npu nogadi Hanpyrm XnBneHHs 6ok ycTaHOBKM Hyns 31
KOPOTKMM iMMYNbCOM CKUOAe APYrun nNiYvnbHUK 3 AewwmndppaTopom 26 Ta yepes neplunin enemeHt
ABO 33 BcTaHOBMOE B HYNbOBE MOMOXEHHSA NepLUnin NiYMnbHUK iMnynbciB 34. OgHOYacHO nepLumnn
27, gpyrvn 21 i TpeTin 51 reHepaTopm iMNynbCiB MOYMHAIOTL BUPOBNSATM NOCAiJOBHOCTI iMMYNbCIB.

Akwo BMMUKaY BBeAeHuU B poboTy, TO Ha Buxogax nepLuoro 1, agpyroro 2 i TpeTboro 3 gart4yukis
CTpyMy 3'dBNSETbCA Hanpyra, nNponopuivHa cTpymy, WO MpoOTiKae B Pi3HMX dhasax BUMMKaya, fka
noJaeTbCca Ha Bxoawu nepluoro 4, aopyroro 5 i TpeTboro 6 KomMnapaTopis, NOPOrK CrnpawtoBaHHA AKMUX
JeLllo BuLLi HYNbOBOrO 3Ha4yeHHs. [Npy UbOMy Ha BMXogax KomrapaTopiB 4-6 3'aBnsOTbCS CUrHanm
NOriYHOI OAMHMLI, SKi HaOXo4ATb Ha MepLli BXOAM LIOCTOro 7, cboMoro 8 i BocbMoro 9 enemeHTiB |.
Takox 3 BUXOQY APYroro reHepatopa iMnynbciB 21 4epes BigkpuTun OeB'sTUn enemeHT | 22 (npwu
LUbOMY Ha APYromy BXOAi NMPUCYTHIV CUrHamn NoriYHoi OAMHULI, OTpUMaHun 3 Buxoay enemeHta HI 23,
OCKiNbKM Ha BXiA4 OCTAHHbLOrO HAZAXOAWUTb CUrHaI JIOMYHOro Hynsi 3 BUXOA4Y AaTyvka komyTauii 29) Ha
nepwuvn BXif nepwworo niyunbHuka 3 pgewwmndpatopoM 13 HagxoddTb iMMAyNbCW, SKi N0 Yepsi
OPMYIOTb CUrHanM fnoriYHol OAMHNULI Ha Oro BUXo4ax, TMM CaMUM MO Yepsi BiAKpMBaKoum LLOCTUR 7,
cbomMui 8 | BocbMun 9 enemeHTU |, a TakoxX nepuly, Apyry i TpeTo KoMipku nam'ati perictpa 20 ans
3anucy. Mpn Lbomy no Yepsi Ha kepytodi Bxoau nepiuoro 10, gpyroro 11 i TpeTboro 12 enekTPOHHUX
KNIOYiB HaaxoOATb CUrHaNW MOriYHOI OAMHUUI, TMM camum BigkpuBatouu iX. CurHanu Hanpyrn 3
BMXOAiB AaTumkiB cTpymy 1-3 uepes BiANOBIOHI BIAKPUTI enekTpoHHi kntodi 10-12 HagxoasTb Ha BXoau
yeTBepToro 14 i n'atoro 15 komnapatopiB, AKi MatoTb Pi3Hi Noporn cnpautoBaHHA. OgHOYACHO Ha
BMXoAi Aartdymka Tucky 16 3'aBNseTbCs curHarn, npornopuiiHMi TUCKY CTUCHEHOro MoBiTPS, LWO
nodaeTbcs Ha Bxoau woctoro 17 i cbomoro 18 komnapartopiB. CurHanu, siki 3'aBnstOTbCA HA BUXOLAX
yeTBepTtoro 14, n'storo 15, woctoro 17 i cboMoro 18 komnapaTopiB HagxoOAaTb Ha BXOAM
dyHKUiOHanbHOro nepeTesoptoBaya 19, Ha BUXOAi SIKOro 3'ABASETLCA UMPPOBUMIA KOg, WO Bignosigae
BESIMYUHI CTPYMY, KM NPOTIKAEe B BUMUKAYi Npu BiANOBIAHOMY 3HAYEHHi TUCKY CTUCHEHOro MoBIiTPS.
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Lincbposuin kog 3 Buxony yHKUiOHaNsHOro nepetsoptoBayva 19 HagxoouTb Ha BXiAHY LMAPOBY LWNHY
perictpa 20, Ae No yepsi 3anam'aTOBYETbLCS B OOHIN 3 TPbOX KOMIPOK nam'aTi.

B 3anexHocTi Big 3HayeHb CTPyMy Ta TUCKY CTMCHEHOro MNOBITPS LMGPOBUA KOO Ha BUXOA4i
dyHKUiOHanbHoro nepeteoptoBada 19 3aMiHIOE CBOE 3HAYEHHS.

Takum YnHom, B pericTpi 20 34iMCHI0ETLCA 3anamM'sToBYBaHHS LM POBUX KOAIB, sKi BiAnoBigaloTb
BeNnMYMHam CTpyMmy, WO MNPOTIKaKTb B Pi3HUX dasax BMMUKaYa Mpu BiAnoBiAHWMX 3HAYEHHAX TUCKY
CTUCHEHOrO NOBITPS.

Y Bunagky, Konu BUMUKaA4 BiOKMNOYaE KONO, B SIKOMY BiH 3HaxoAWTbCH, Ha BUXOAI AaTyuka
KomyTauii 29 3'aBNSETbLCA cMrHan noriyHoi oamMHULi, sskun Yepes enemeHT HI 23 HagxoouTb Ha opyrun
BXid OeB'dToro enemeHta | 22 i 3akpuBae 1Moro. TakoX curHan fnoriyHoi oauHWLI 3 BMXOA4y AaTyuka
KOomyTauii 29 HaaxoouTb Ha ApYrui BXig nepLloro nivvnbHuKa 3 gewmndpaTtopom 13 i BCTaHOBMOE
MOro BMXOAM B HYNbOBE MONMOXEHHSA. [lpy LUbOMYy curHan noriyHol oauHuui 3 BMXOAY AaTyuvka
KomyTauii 29 HaaxoauTb Ha BXig AudepeHLitodoro enemeHTa 24 i opmye Ha MOro BUXOAi KOPOTKUN
iMnynec, skun vepes apyrun enemeHt ABO 25 HagxoouTb Ha nepluunin BXig APYroro nivunbHYKa 3
aewmndpatopom 26. B uein MOMEHT Ha NepLIOMYy BMUXOAI APYroro nivyunbHuKa 3 gewumdpatopom 26
3'ABNSAETbCA CUrHan NOriYHOT OAMHULI, KM NOOAETBCA Ha YeTBEpPTUA BXia pericTpa 20, 4O3BONSAYM
npu LbOMY 34MTYBaHHS LMPOBOro Kody 3 NepLUOi KOMIpKM nam'aTi, KM NOAAETbCA Ha NepLly BXigHy
uMdpoBy WNHY NepLioro umudgposoro komnapatopa 35. MNpu LUbOMY Ha BUXO4i NepLuoro LmdpoBoro
kKomnapatopa 35 3'aBAseTbCA CUrHanm NorivHOl OAMHWLI, SKMI Yepes BigkpuTui apyrun enemeHt | 30
(Mpn ubOMY Ha MepLIOMY BXOAi MPUCYTHIA CUrHamn noriYyHoi oguHULI 3 BUXody AaTymka KomyTauii 29)
HagxoOuTb Ha Apyrui BXig neplioro enemexTa | 28 i Bigkpmae noro. 3 BMXOAY NEPLLOro reHepartopa
iMNynbCiB 27 iMNyNbCWM HAAXOOATb Ha NepLUMA BXiJ NepLUOro nivnnbHMKa iMnyneciB 34, a Takox Yyepes
BiOKPUTUIA TpeTin enemeHT | 36 (Npn LbOMY Ha APYromy BXOAi MPUCYTHIA CUrHanN NOriYHOT OAUHULI 3
nepLoro Buxogy Apyroro nivvnbHuKa 3 Jdewwndpatopom 26) HagxogdTb y APYrUA MiYUNbHUK
imnynbciB 39. KinbkicTb iMnynbCiB, WO HaaXOAsaTb B APYrMW MNiYMMbHUK iMAynbciB 39, nokasye sk
BUTPaYaeTbCsl pobOYMI pecypc BUMMKaYa B 3aNeXHOCTi Big 3Ha4YeHHS KOMYTOBAHOIO CTPymy Mpwu
BiANOBIOHOMY 3HaYeHHi TWUCKYy CTUCHEHOro noBiTpsA. IMNynbCcuM 3 BUXOA4Y MEpPLIOro reHepaTopa
iMNynbCiB 27 HaaxogaTb 4O TUX Nip, NOKU LMGPOBI KOAWM Ha NEpLUin i Apyrin BXIGHMX LMAPOBUX LLUMHAX
nepworo uudpoBoro komnapaTtopa 35 He 3piBHATLCA. B Ueil MOMEHT curHan noriYyHoro Hyns 3
BMxoay nepuioro umndgposoro komnapartopa 35 yepes apyruin enemeHT | 30 HagxoanTb Ha ApYyrui BXig
nepLuoro enemMeHTa | 28 Ta 3akpuBae Moro, a TakoX Ha BXig dpopmyBaya iMnynbeiB 32, AK1A KOPOTKUM
iMmnynbcom 4depe3 nepwun enemeHT ABO 33 obHynse nepwwuin nidvnbHWK iMnynbciB 34. Takox
KOpPOTKMI iMMynbC 3 BUxoay hopmyBaya imnynbciB 32 yepes apyrun enemeHt ABO 25 HagxoanTb Ha
nepwwun BXxig APYroro fivunbHuKa 3 gewwmdparopom 26. Mpu ubOMy Ha nepLioMy BUXOAI APYroro
niymneHWKa 3 dewmndppatopom 26 BCTAHOBMKOETLCA CUrHamM MOMYHOrO HyMs, a Ha APYroMmy BMXOAi
3'ABNAETLCS CUrHan NoriYHoi OQUHULI, SKUIM JO3BONSIE 34YUTYBAHHA LIMAIPOBOro KOAY 3 ApYroi KOMipKu
nam'aTi perictpa 20. 3MeHLLEHHs 3anuLwKOBOro pecypcy BigbyBaeTbCa aHanoriYHMm YMHOM.

Y BuNagKy KON 3MEHLUEHHS 3aruvLIKOBOro pecypcy BMMMKada NPOWLLNO Ans BCIX TpboX a3
BMMUKaya, KOPOTKMIA iMNyrnbCc 3 BUXody copmyBada iMnynbceiB 32 yepes apyrun enemeHt ABO 25
HaOXoAMTb Ha NepLunin BXig, Apyroro nidnnbHuKa 3 gewmdpaTopom 26, BCTaHOBNIOKYM MOro BUXOOU B
HYNbOBE MNOJIOXKEHHS.

Ha ubomy umkn poboTM MpUCTPOID 3akiHYyeTbCcs. B 3amexHocTi Big 4yucna komnapaTopis, Lo
crnpautoBanu, fneBHa KinbKiCTb iMNynbCiB BiAnNoBiAHO Yepe3 TpeTin 36, yetBeptun 37 i n'atun 38
ernemMeHTu | novyeproBo 3aHocuTbeA B Apyrun 39, TpeTin 40 i yeTBepTUn 41 nivnnbHUKM iMnynecis. MNpu
LbOMY AOTPUMYETLCA BU3HAYEHA 3aneXHiCTb MK 3HAYEHHAM CTPYMY, LLO BiAKMTHOYAETLCS, i YNCIIOM
iMMYNbCIB, AKi HAZIALWNW B NiYUMBHUKY, LLO NOKA3ye sIK BUTPAYaETLCA pecypc BUMUKaYa B 3aMneXHOCTI
Bif] Pi3HMX 3HA4YEeHb KOMYTOBAHOIo CTPYMY MNpw BiAMOBIAHOMY 3HAY€HHI TUCKY CTUCHEHOrO NOBITPS.

Mig 4Yac BBIMKHEHHS BUMMKaya, B MOMEHT 3aMWKaHHS MOro KOHTaKTHWX rpyn B KOMi NoYnHae
NpoTikaTh CTPYM, BEMUYMHA SKOro BUMIPIOETLCA NepLunm 1, Apyrum 2 Ta TpeTiM 3 AaTynukaMmu CcTpymy
Ta MNoJaeTbCs Ha BXoAuM BocbMoro 42, ges'atoro 43 Ta gecaTtoro 44 komnapartopis, WO MaloTb
HU3bKWIA piBEHb CMNpautoBaHHS Ansi 3abe3neyvyeHHst TOYHOCTI BW3HAYEHHsSI NMOYATKOBOrO MOMEHTY
NPOTIKaHHSA CTPyMY.

Mpunyctumo, wo dasa A Bunepeaxae CycigHi Ta 3amukaeTbcs nepwoto. B Takomy Bunagky Ha
BUXOAi BOCbMOro KomnapaTtopa 42 BCTaHOBIIHETLCSA pPiBEHb MOMYHOT OANHULI, L0 NOAAETLCA Ha BXig,
nepworo 48 Ta Tpetboro 50 enemenTie BUKIMKOYHE ABO, wo BignosigatoTb 4YacoBi 3aTpuMLi M
daszamn AB Ta CA, BUXiOHI CUrHamm siKMX HaOXOAsiTb Ha Mepwi BxoAu oavHagusatoro 54 Ta
TpuHaguaToro 56 enemeHTiB |, Ha Opyri BXOAM SKUX NOAAETbLCS CUrHan Bi4 BCTAHOBEHOro nig yac
nogadi Hanpyru Ha npucTpin Tpurepa 53, a Ha TpeTi BXOAM HaOXOOATb iIMNYMbCWU Bi4 TPEeTbOro
reHepaTopa iMnynsciB 51. Takum YnHoMm, B N'aTuin 58 Ta cbomui 60 NIYUIIBHUKK IMNYIbCIB 3aHOCUTLCS
4YKUCIo iIMMNYINbCIB, LLO BiAMNOBIAAE Yacy 3aTpuMk1 Mixk dpazamm AB ta CA.
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Hexan HacTynHow 3amukaeTbcs pasa B. CurHan Big ges'sstoro komnapartopa 43 HagxoauTb Ha
nepLuni Bxig gpyroro 49 Ta gpyrun Bxig nepworo 48 enemeHtie BUKINOYHE ABO, B pe3ynbTarti 4oro
Ha Buxogi nepworo enemeHta BUKITIOUMHE ABO 48 3Hukae curHanm, siKk Hacnigok Ao n'aToro
nivunbHUKa iMAyneciB 58 nNpunuHATE  HagXoguTWM  iMNYMbCK, WO BiAMNOBIAE MNPUMNMHEHHIO
BMMIpIOBaHHSI 4acoBOI 3aTpMMKM Mk daszamm A Ta B, ockinbkum BoHM 00MABI 3aMKHynucb. B Tom xe
yac Ha Buxogi gpyroro enemeHta BUKJTKOYHE ABO 49 3'9BnseTbcs CurHan, Wo MOAaeTbCs Ha
nepwwnin BXig ABaHaguaToro enemeHta | 55, 3 Buxoay SKOro nNoYMHalTb HAOXOAMTM iMMyNbCKM OO0
LLOCTOro NivnrbHUKa imnynbecie 59, WO BigNOBigae BUMIpHOBaAHHIO YacOBOI 3aTPUMKN MibK KOMyTaLisiMu
daszBTaC.

Mpun 3amukaHHi a3m C curHan HaaxoouTb Ha nepwnin BXig TpeTboro 50 Ta opyrui BXig opyroro
49 enemeHnTiB BUKJTKOYHE ABO. Takum 4YMHOM Ha Buxogax nepuoro 48, apyroro 49 ta tpetboro 50
enemeHTis BUKJTIOYHE ABO BcTaHOBMOKTLCA CUrHanM NOriYHOro Hyns, B pesynbTaTti 4Yoro Ao
niynneHukie 58-60 nepectawTb HAOXOAWUTU IMMYMbCK, WO CBIAYUTH MNPO 3aBEpLUEHHS npoLecy
komyTauii. B pesynbtaTi, B n'atomy 58, woctomy 59 Ta cbomomMy 60 nivmMnbHMKax iMNynbCis
30epexeHo 3HauYeHHs1 Mibk pa3HOoi 3aTPUMKIM KOMyTaUil y BUrNadi KinbKOCTi iMMynbciB reHepaTopa.

3HaueHHs n'atoro 58, wocTtoro 59 Ta cbomoro 60 NiYnnbHUKIB iIMNYbCIB NOAATLCS BiANOBIOHO
Ha nepwi Bxogu gpyroro 61, TpeTboro 62 ta yetTsepToro 63 LMPPOBUX KOMNapaTopiB, Ha ApYri BXxoau
AKUX NOJAETbCA HOPMOBAHE 3HAYeHHs Mk a3HOro 4acy 3aTpuMKM koMyTauii Big Groka 3agaHHs
HOpPMOBaHOI 3aTpuMKK 57. [pn BUKOHAHHI YMOBM NEPEBULLEHHS 3HAYEHHS BMICTY RiYvnNbHWKA Hapg
HOPMOBaHMM 3HaYeHHAM, Ha BMXoJax BIAMOBIAHMX KOMNapaTopiB 3'ABNAOTLCA CUrHanu, Lo
noJatTbCsl Ha BXoau neplioro 64, apyroro 65 Ta TpeTboro 66 iHankaTopiB.

Mpw 3aBepLueHi kKOMyTaLil BUMMKaya, CUrHanu NoriyHoi OAMHNULI 3 BUXOAiB BOCbMOTO 42, AeB'ATOro
43 i pecatoro 44 komnapaTtopiB NogalwTbCsa Ha BXxoau gecatoro enemeHTta | 52, 3 Buxogy skoro
cuUrHan norivyHoi oauvHWLUI HagxoauTb Ha apyrun Bxig Tpurepa 53, obHyna4YM 1Moro. Takum YMHOM Ha
BuXoAdi Tpurepa 53 BCTAHOBMIOETLCH MOMYHWUN HYMNb, WO MPUNWMHAE HAAXOOXEHHS iMMynbCiB Yepes
oanHaguaTtui 54, aBaHaguaTtum 55 Ta TpuHaguaTUn 56 enemeHTu | 4O NIMMABHKUKIB iIMMYNbLCIB.

TakoX curHanu norivyHoi oguHuUI 3 BUXoAiB kKomnapaTtopiB 42-44 HaaxoaaTb Ha BXOAWU enemMeHTa
ABO-HI 45, wo BCTaHOBMIOE HA MOro BUXOAi CUrHan JfloriYHOro Hyns, Yyepes 3agaHuin NPOMIKOK vacy
opHoBibpaTop 46 dopmye Ha CBOeEMy BMXOAi iMMNynbcC, SKUA 4epe3 TpeTin enemeHT ABO 47
HaaxoauTb Ha Apyri Bxogu n'atoro 58, woctoro 59 ta cbomoro 60 NiYMnbHKKIB iMMYnbCiB Ta 0OHYNSE
iX, @ TakoX BCTaAHOBIOE Tpurep 53. Taknum YMHOM cxema roToBa 40 HacTYMHOro LUKy poboTw.

Ona kopekTHOI po6oTM NpUCTPOKD HeoOXigHO cTany 4Yacy AudpepeHuirordoro enemeHta 24
BMOMpaTH MEHLLOK Nepioay NPOXOAXEHHS iMMynbCiB NepLIOro reHepartopa imnynscie 27.

YacToTa iMnynbciB NepLloro reHeparopa iMnynbciB 27 € 3Ha4yHO GinbLUOK 4acToTW iIMMynbCiB
OpYyroro reHepartopiB imnynbcis 21.

KinbkicTb po3psagis nepworo 34, gpyroro 39, TpeTboro 40 i yeTBepToro 41 niYMnbHKKIB IMNYNbLCIB,
a TaKoX KinbKiCTb KoMnapaTopiB, LLO IKCYOTb 3HAYEHHA KOMYTOBAHOro CTPyMy Ta TUCKY CTUCHEHOrO
NoBITPS, BUOMPAETLCS B 3aNeXHOCTI Bif Aiana3oHy BMMIpOBaHMX CTPYMY Ta TUCKY i Big HeobXigHoro
CTYNeHs1 TOYHOCTi BU3HAYEHHS BUTPAYEHOro BUMUKaYeM pecypcy.

OyHKUiOHanbHU  nepeTBoptoBad 19 MoxXHa peanisyBaTu Ha  MIKpocxeMi  MOCTIMHOro
3anam'aToBYOUOro NPUCTPOIO, B SKi 3anucaHi BiAnOBIAHI KOOW, KOXEH i3 SIKUX BianoBigae nesBHoOMy
KoedilieHTy crpautoBaHHst pobo4yoro pecypcy BUMMKAYa B 3areXxHoOCTi Bif Oyab-AKOro i3 MOXNunBux
3HayeHb CTPYMY i TUCKY CTUCHEHOrO MOBITPA.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpii Ona KOHTPOM pecypcy MNOBITPSIHUX BUCOKOBOMNbTHUX BMMUKAaYiB, WO MICTUTb NepLUUH,
OpYyrui i TpeTin gaTymku CTpyMy, BUXOAU SIKMX MiQKMOYEHi BiAMOBIAHO 4O BXOAiB NepLioro, ApYyroro i
TPEeTbOro KoMnapaTopiB, a TakoX OO0 aHanoroBmx BXOAiB NepLUoro, Apyroro i TpeTboro eneKkTPoHHUX
KNioYiB, BUXOAM SKUX 3'€HaHi 3 BXoJamu 4eTBepToro i N'atoro Komnapartopis, Apyrui BXig nepLuoro
niynnbHUKa IMNYNbLCIB NiOKMYEeHWA 00 Buxody nepluoro ernemeHta ABO, nepwwun BXig siKoro
3'egHaHMA 3 BUXOOOM Orloka yCTaHOBKW Hynsi, @ APYrMIA BXi4 NigKNioYeHWi 0o Buxogy chopmyBava
iMNynNbCiB, BUXiA AaTyMka KoMyTauii 3'eQHaHWI 3i BXOAOM AMEPEHLLIIOIYOro enemMeHTa 1a 3 nepLimm
BXOOOM [Jpyroro enemeHTa |, BuUXig SKoro nigkniodeHun Oo Bxody dopmysada iMnynbciB Ta A0
Apyroro Bxo4y NepLuoro enemeHTa |, nepwunn Bxig SKoro 3'€eAHaHUn 3 BUXOA0OM MepLUIOro reHepartopa
iMNynbCiB, a BUXig MigKMOYeHMA OO NepLlloro BXOAY MepLuoro fiYnnbHWKa iMnynbciB Ta 4O NepLumnx
BXOAiB TPeTbOro, YeTBEPTOro i N'ATOro enemMeHTiB |, BUXia4 AaTtymka TUCKY 3'edHaHWin 3i BXodamu
LLOCTOro i CbOMOro KomnapaTtopis, ApYyrvi BXig Apyroro enemeHTa | nigknoyYeHun 4o Buxoay nepLioro
umMdpoBoro komnapartopa, gpyra BxigHa uudpoBa LUMHA SKOro 3'egHaHa 3 BUXIAHOK LMGPOBOIO
LUMHOIO MEepLoro nivusibHUKa iMNynbCiB, BUXOOW MEpLloro, ApYyroro i TPeTboro KoMnapaTopiB
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NigKIoYeHi BiANOBIAHO OO MepLUMX BXOAIB LLOCTOro, CbOMOrO i BOCbMOro enemMeHTiB |, apyri Bxoam
AKMX 3'egHaHi BiONOBIOHO 3 nepwuM, ApyrMM i TpeTiM BMXOA4aMu MepLlioro niyunbHWKa 3
aewmnpaTtopom, a TakoX 3 nepLunm, apyrum i TpeTim BXxogamu perictpa, YeTBepTun, N'aTum i LWocTumn
BXOAW AKOro MigKroYeHi BignoBigHO 4O NepLloro, Apyroro i TpeTboro BUXOAIB APYroro nivnnbHuKa 3
aewmnpaTtopom, a TakoX 40 APYrMX BXOAIB TPETbLOro, YeTBEPTOro i N'ATOro enemeHTiB |, Buxoam gkmx
3'egHaHi BignNoOBIAHO 3i BXo4aMW ApYroro, TPEeTbOro i YeTBEepTOro NiYUAbHUKIB IMNYNbCIB, BUXi4
AaTymka komyTauii Yepes enemeHT HI nigknioyeHnn 4o opyroro Bxoay AeB'AToro enemeHTa |, nepuimmn
BXig sIKOro 3'egHaHMK 3 BUXOAOM APYroro reHeparopa iMnyrbcCiB, a BMXi4 NigKNOYeHUA 0O NepLuoro
BXOAY MepLIoro nivnnbHUKa 3 AelwmdpaTtopom, OpYrui BXig AKOro 3'e€dHaHUM 3 BMXOAOM AaTtyuvka
KOMYyTaUii, BUXig AndepeHLiloloyoro eneMeHTa niaknioyeHnn 4O NepLloro BXxody ApYroro enemeHTa
ABO, gpyrum Bxig sikoro 3'egHaHuMi 3 BUXOOOM dhopmyBaya iMMNynbCiB, a BUXig Migkno4eHun A0
nepLioro Bxogy APYroro nivvnbHUKa 3 gewmndpaTtopom, APYrMin BXig4 SKOro 3'e€QHaHUin 3 BUXOOOM
©Onoka ycTaHOBKW Hynsl, BUXOQM LLIOCTOr0, CbOMOrO i BOCbMOro enemMeHTIB | nigkntoyeHi BignosigHo Ao
Kepytoumx BXOAiB MEepLIoro, ApYroro i TPeTbOro erieKTPOHHUX KIHoYiB, BMXOAM YETBEPTOro, M'AToro,
LOCTOro i CbOMOro KomnapartopiB 3'eqHaHi BigNoBiAHO 3 MepLuMM, APYruMm, TPETIM | 4YeTBepTUM
BXo4amu pyHKLiOHanbHOro nepeTeopioBaya, BuxigHa LMdpoBa LMHA SIKOro MigknoyYeHa Ao BXigHol
LMdpPOBOI WNHKN pericTpa, BuXigHa umMcpoBa LWKHA SKOro 3'egHaHa 3 NepLlor BXiAHOK LMGPOBOHD
LLMHOK MEepLIOro undpoBoro kKomnapaTopa, ik Bigpi3HAETbLCA TVMM, LLO B HbOrO BBEOEHI BOCbMUIM,
OEB'ATUN i gecatuin komnapartopu, enemeHT ABO-HI, ogHoBibpaTtop, TpeTin enemeHT ABO, nepLuni,
apyrui i Tpetin enemeHtn BUMKITIOYHE ABO, TpeTii reHepaTop iMnynbCiB, Tpurep, AECATUMN,
OOMHAJUSATUA, OBaHAOUATMN i TpUHaZUSaTUA enemeHtn |, Grok 3agaHHA HOPMOBAHOI 3aTPUMKM,
N'ATUIA, LWIOCTUM | CbOMUIA MIYUNBHUKM IMMYNbCIB, APYTUA, TPETIN | YeTBepTUn LUMdpPOoBI KoMnapaTopw,
nepLvn, Apyrun i TpeTin iHgukaTopu, NPUYOMYy BUXOAM NEPLLOro, APYroro i TpeTboro AaTynKiB CTPyMy
NigKtoYeHi BigNOBIOHO OO BXOAiB BOCbMOro, AEB'ATOrO i AECATOro komMnapartopis, BMXig BOCbMOrO
Komnapartopa 3'egHaHui 3 nepwmmmn Bxogamm nepworo enemeHta BUKJTKOYHE ABO Ta enemeHTa
ABO-HI, po gpyroro Bxoay TpeTboro enemeHta BUMKIIKOYHE ABO, a Takox OO0 TpPeTboro Bxoay
Jecsatoro enemeHTa |, Buxig OeB'ATOro Komnapartopa nNigKNYeHUn [0 neplinx BXOAiB ApYyroro
enemeHta BUKIIKOYHE ABO Ta pecaTtoro enemeHTta |, Ao Apyroro Bxody MEepLIOro efieMeHTa
BUKITIOYHE ABO, a Takox go TpeTboro Bxoady enemeHta ABO-HI, Buxig gecsatoro komnapatopa
3'eQHaHWi 3 neplwnmMm BXxoaoMm TpeTboro enemeHta BUKIKOYUHE ABO Ta 3 gpyrumu Bxogamum gpyroro
enemeHTa BUKJITIOYHE ABO, enemeHTa ABO-HI i gecaTtoro enemeHTa |, Buxogu nepLuoro, Apyroro i
TpeTtboro enementis BUKIMKOYHE ABO BignoBigHO nigkntodeHi 4O neplumnx BXOAIB OAUHAAUATOrO,
ABaHaguUATOro i TpMHaJuUAToOro enemMeHTiB |, BUXOOM 9KMX BignoBigHO 3'€dHaHi 3 neplummu Bxogamm
N'ATOro, LWOCTOr0 i CbOMOrO MNiYMABHUKIB IMAYNLCIB, BUXiIOHI LMQPOBI WNHW AKMX BigNOBIAHO
nigKnoYeHi 0o neplimx BXiOHMX UMAPOBUX LWIMH [PYroro, TPETbOro i 4eTBepToro uugpoBux
KoMnapaTopis, BUXi4 TPETbOro reHepartopa iMnynsCiB 3'€AHaHMi 3 TpeTiMn BXoA4amMu OAMHAALUATOro,
ABaHaguAToro i TpuHagusaToro enemMeHTiB |, BUxig gecatoro enemeHTa | nigkroyeHun oo gpyroro
BXody Tpwrepa, BUXi4 SKOro 3'eAHaHWA 3 ApYrMMU BXOoAaMW OAMHAAUATOro, ABaHaauUsAToro |
TpuHagusToro enemeHTiB |, Buxig enemerHta ABO-HI nmigkntodeHun oo Bxogy opHosibpaTopa, Buxia
AKOro 3'eAHaHuMi 3 ApyrMMm BXOOOM TpeTboro enemeHta ABO, nepluvi BXig SIKOro nNigknoyeHun 0o
BMxody 6noka ycTaHOBKWM Hyns, a BuUXig 3'€QHaHUnM 3 ApyrMMy BXO4amu M'ATOro, LWOCTOro i CbOMOro
NiYMnbHKKIB IMNYNbCIB Ta 3 Nepwum BXOAOM Tpurepa, BuxigHa uudpoBa wwnHa 6Gnoka 3afaHHs
HOPMOBaHOI 3aTPVMMKU MigKMOYeHa [0 APYrux BXigHWMX UMEPOBMX LWWH OPYroro, TPeTboro i
YeTBEpPTOro UMMpPOBUX KOMNapaTopiB, BUXOAMN SKUX BiAMOBIAHO 3'€efHaHi 3 nepLuvMMm, ApYrum i TpeTim
iHOMKaTOpaMu.
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