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(57) Pedpepar:

MpucTpin ona KOHTPOMK pecypcy MOBITPSAHUX BUCOKOBOSbTHUX BMMMKAYIB, WO MICTUTb NepLuunn,
OPYrun i TpeTin gaTymku CTpymy, BUXOOM AKUX 3'€dHaHi BIONOBIAHO Yepes nepLunii, OpYrunm i TpeTin
KoMMnapaTopu 3 NepLmnMmn Bxogamu nepLuoro, Apyroro i TpeTbOoro Tpurepis, BUXOAN AKUX NiOKHOYEHI
BiAMOBIQHO A0 MEepLUOro, APYroro i TpeTboro Bxoais Apyroro enemeHta ABO, a Takox BignoBigHO g0
Kepyrouux BXOAiB MepLloro, ApYroro i TPeTbOro efieKTPOHHUX KIYiB, BUXOAM SAKMX 3'egHaHi 3
BXOAaMW 4YeTBEepPTOro i N'aToro KomnapaTtopis, a aHanorosi BXoAu NigKMoYeHi BiANOBIAHO A0 BUXOAIB
nepLuoro, Apyroro i TpeTboro gaTymkiB CTpymy, Buxig gpyroro enementa ABO 3'egHaHuin 3 nepuunm
BXOOOM LuMdparopa, Apyrvn i TpeTin BXOAM SKOro NiAKMoYeHi BiANOBIAHO OO BUXOAIB YETBEPTOro i
n'aToro Tpurepis, nepwi BxoAu sKuX 3'€dHaHi BigNoOBIQHO 3 BMXO4aMW 4YeTBEpPTOro i n'atoro
KoMMapaTopiB, a Apyri BXOAM pa3oM 3 ApYyrMMy BXO4aMu MepLuoro, ApYyroro i TpeTboro Tpurepis i
nepLloro nivYunbHUKa iMNyNbCiB NigknyeHi o Buxoay nepworo enemeHta ABO. BeegeHo BocbMui,
OeB'ATUN Ta pecsatun komnapatopu, enemeHT ABO-HI, ogHoeiGpaTtop, woctuin enemeHT ABO,
nepwuin, apyruii Ta TpeTin enemeHtn BUKIMIOYHE ABO, apyruii reHepaTtop iMnynbCiB, BOCbMWUIA
Tpurep, OeB'ATUIA, AeCATUIA, OAMHAAUATUI Ta ABaHAAUATUA enemeHTn |, 6rnok 3agaHHs HOPMOBaHOI
3aTPUMKK, M'ATUN, LWOCTUA Ta CbOMUIN MiYUITLHUKM iIMNYNbCIB, OPYrMA, TPETIN Ta YeTBEPTUN LUdpPOoBI
KoMnapaTopu, nepLuunn, Apyrui i TpeTin iHAMKaTopu, NPMYOMY BUXOAM MEpLIOro, Apyroro i TpeTboro
JaTymkiB cTpyMy 3'edHaHi BignoBigHO 3i BXxoA4amMuM BOCbMOro, OEB'ATOro i AeCATOro KomnapaTopis,
BMXiJ BOCbMOrO KomMapatopa MigKMHYeHUn OO0 nepluinmx BXOAiB neplioro enemeHta BUKITKOYHE
ABO Ta enementa ABO-HI, go gpyroro Bxogy Tpetboro enemeHta BUKJTFOYHE ABO, a Ttakox go
TpeTboro BXody AesB'aToro ernemeHTta |, Buxig Aes'aToro komnapatopa 3'€4HaHun 3 nepummu
Bxogamu gpyroro enemeHta BUKINIOYHE ABO Ta ges'datoro enemeHTa |, 3 opyrum BXO4OM NepLUoro
enementa BUKIMIOYHE ABO, a Takox 3 TpeTim Bxogom enemeHta ABO-HI, Buxig aecatoro
KoMnapaTopa nigknioveHun 0o neplioro Bxoay Tpetboro enemeHta BUKITFOYHE ABO Tta go apyrux
Bxoais gpyroro enemeHta BUKITIOUHE ABO, enementa ABO-HI i ges'atoro enemeHta |, Buxoam
nepworo, apyroro i Tpetboro enemeHTis BUKIMIOYHE ABO BignoBigHo 3'eaHaHi 3 nepuMmMm BXxogamum
[ecaToro, 0AMHaaUAToro i ABaHaaUATOro enemMeHTiB |
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KopucHa Mopenb Hanexutb OO0 obnacTi enekTpoTexHikm i mMoxe OyTu BUKOpUCTaHa Ans
BUMIpPIOBAHHA  KOMYTaUiNHOIO  pecypcy BMMIpIOBaHHA  KOMYTALNHOrO pecypcy  MNOBITPSIHUX
BUCOKOBOJSIbTHUX BMMMKAYiB Ta OLHKM MiPKG)a3HOT YacOoBOI 3aTPMMKM KOMYyTaLlil.

Bigomnii npucTpin ons KoHTposto pecypcy komyTauiiHux anapatiB (A.C. CPCP Ne 1656568, M.
kn. GO7C 3/10, 6ton. Ne 22, 1991), Wo MICTUTb NepLUniA, APYTUA | TPETIA AaTYMKN CTPYMY, SAKi 3'€dHaHi
BiAMNOBIOHO Yepe3 nepLunn, ApYrum i TpeTin KomnapaTtopu 3 NepwmMMmn BXxogamu nepLioro, ApYyroro i
TPETbOro Tpurepis, BUXOOU SAKUX NiQKMAOYEHi BigNOBIAHO OO0 MeEpLUOro, APYroro i TPeTboro BXOAIB
TpeTtboro enemerHta ABO, a TakoX BiONOBIAHO OO0 KEPYHUMX BXOAIB MEPLUOro, APYroro i TpeTboro
€NEeKTPOHHMX KIIHoYiB, BMXOAM AKMX 3'e€QHaHi Mk cobolo, a Takox i3 Bxogamu 4eTBepToro i n'atoro
KOMMapaTopiB, a aHanoroBi BXoAWM NiAKMOYEHi BiAMOBIAHO OO0 BUXOAIB MEPLUOro, APYroro i TpeTboro
AaTyukiB CTpymy, LundpaTtop, nepLumn BXig SKoro 3'egHaHuin 3 BUXogoM TpeTboro enemeHTta ABO, a
OpYrui i TpeTi BXOAM NiAKMOYEeHi BiANOBIAHO A0 BUXOAIB YETBEPTOro i N'aToro Tpurepis, nepLli BXoam
AKMX 3'efQHaHi BigNOBIOHO 3 BUXOA4aMy YeTBEPTOro i M'ATOro komnapaTopiB, a Apyri BXxoau pas3om 3
Apyrmmun Bxogamu nepLuoro, Apyroro i TpeTbOoro Tpurepis i NepLIoro NiYMnbHUKa iMNynbCiB NigKMOYeHi
0o Buxody nepuworo enemeHta ABO, nepwun Bxig sikoro 3'egHaHWiA 3 BUXOAOM Orioka yCTaHOBKM
HyNda, Apyrvnh BXig nigknoveHun Ao Buxody ¢opmyBada iMnynbCiB, a TpeTin BXxig 3'egHaHun 3
BUXOAOM efieMeHTa 3aTPUMKM CUrHany, BXig SIKOro i Apyrum BXig opyroro enemeHta | nigknoyeHi oo
Buxogy Apyroro enemenHta ABO, patumk KkomyTadii, BWXigd sKOro 3'€gHaHUM 3i  BXOAOM
AndbepeHLitolo4oro efniemMeHTa i 3 nepLumMMm BXogoM ApYyroro enemMmeHTa |, Buxig skoro nigknioveHnin go
Bxoay ¢opmyBada iMnynbCiB i 4O OpYroro BXo4y Neploro enemedTa |, 3 nepwum BXO4OM SIKOrO
3'eQHaHMA BUXig reHepaTopa iMMNynbCiB, a BMXig MiOKNIOYEHUWM OO0 MepLoro Bxody MepLloro
niynnbHWKa iMNynNbCiB | 40 NepLUNX BXOAiB CbOMOro, AEB'ATOrO i OAMHAALUSITOro enemMeHTiB |, nepLumin,
APYrvn i TpeTin Buxoau wmndpaTtopa 3'eaHaHi BignoBigHO 3 NepLvMy BXogamMmn TPEeTbOoro, YeTBepToro i
n'aToro eneMmeHTiB |, BMXOAM SIKUX MiOKMOYEHI OO0 MepLloro, APYroro i TPeTbOro BXOAIB ApPYroro
enemeHta ABO, a gpyri Bxoau 3'edHaHi BiONOBIAHO 3 MepLunMM, APYIrMM i TPeTiM BMXo4amu MepLuoro
nivunbHUKa iMNynbCciB Yepe3 nepwimni, apyrui i TpeTin enemeHtn HI, Buxig audepeHuirooyoro
efniemMeHTa NigkniYeHnin o neplnx BXo4iB LWOCTOro, BOCbLMOrO i AecsaToro enemeHTiB |, apyri Bxogm
AKUX 3'egHaHi 3 BMXOo4amMu BignoBigHO YeTBEPTOro, N'ATOro i woctoro enemeHTiB HI, Bxogn akmx y
CBOIO Yepry nigkmoyeHi BiANOBIAHO [0 BWUXOAIB MepLloro, ApYyroro i TPeTboro Tpurepie, BUXOOU
LLOCTOro, BOCbMOIO i OecAaToro eniemeHTiB | 3'egHaHi BignNoBigHO 3 neplnmMu BXodamMu 4eTBepToro,
n'atoro i woctoro enemMeHTiB ABO, Apyri BXxoau Skux nNigknioYeHi 4o BUXOAIB CbOMOro, AEB'ATOro M
oanHaguaToro enemeHTiB |, a Buxoawu 3'egHaHi 3i BXxogamMu Opyroro, TPeTbOoro i 4eTBepToro
NiMUbHKUKIB iIMMYNbCIB BIANOBIAHO, ApYri BXOAM CbOMOro, OEB'ATOro M OAWHAOUATOro enemeHTis |
NigKNIOYeHi BiANOBIAHO 4O BMXOAiB NEepLIoro, ApYroro i TpeTboro Tpurepis.

[(ONOBHUM HeAOoMIKOM AAaHOro NMPUCTPOIO € BY3bKi MOro doyHKLiOHANbHi MOXIMBOCTI, TOMY LLO BiH
He [03BOMSE BMMIpOBaATM KOMYyTaUiMHMI pecypc TpUdasHUX NOBITPSHUX BUCOKOBOSTbTHUX BUMUKaYiB
3 BpaxyBaHHSM TUCKY CTMCHeEHOro noBiTps. Kpim TOro npucTpin He [03BOMsE ouiHioBaTM nodasHy
3aTPUMKY KOMYyTaUii TpudasHUX BUCOKOBONbTHMX BUMMUKAYIB.

3a npotoTun BUBpaHO MPUCTPIN NS KOHTPOM0 pPecypcy MOBITPAHMX BUCOKOBOSbTHUX BUMMKAYIB
(MateHT Ykpainm Ne 55864 A, M. kn. GO7C 3/10, 6ton. Ne 4, 2003), wo MiCTUTb NepLuni, Apyrun i
TpeTih JaTuvMku CTpymy, BUXOOW SKUX 3'edHaHi BIiAMOBIAHO Yepe3 nepwwuin, Apyrun i TpeTin
KOoMMnapaTtopu 3 nepLuMmMuM BXoAaMu NepLloro, Apyroro i TpeTboro Tpurepis, BUXoAM SKUX MNiOKNHOYEHI
BiNOBIOHO OO MepLIOro, ApPYyroro i TpeTboro Bxofis gpyroro enementa AbBO, a Takox BignoBigHO A0
Kepyloumx BXOAIB MepLUOro, APYroro i TPEeTbOro eneKTPOHHWUX KIYiB, BUXOOM SKUX 3'€dHaHi MiX
coboto, a TakoX i3 BXogamMu 4YeTBEpTOro i M'ATOro KoMmnapaTopiB, a aHaroroBi BXOAW MiAKIOYEHi
BiANOBIOHO OO BUXOAiB NEPLLOro, ApPYroro i TpeTboro AaTyukiB CTpyMy, WndpaTtop, nepLumnin BXig SsKoro
3'egHaHMi 3 BUXoO4oOM gpyroro enemeHta ABO, a gpyrui i TpeTid BXoAW NiAKMOYEHi BigNOBIAHO 00
BUXOAIB 4eTBEpPTOro i nN'AToro Tpurepis, nepwi Bxogu SKuX 3'egHaHi BignoBiAHO 3 BMXO4aMu
YeTBEpPTOro i N'ATOro Komnapartopis, a Apyri BXoAW pa3oM 3 ApyrMMu BXxodamu MepLloro, Apyroro i
TPEeTLOro TpUrepiB i NepLloro nivMnbHWKa iMNYNbCIB NiAKMYEHi Ao Buxoay nepiuoro enemeHta ABO,
nepwwui BXig SKoro 3'egHaHuiA 3 BUXOOOM Orioka yCTaHOBKM Hynsl, OPYrUiA BXid NigKntoYeHun [o
Buxoy c¢opmyBada iMnynbciB, a TpeTi BXig 3'€QHaHM 3 BUXOLOM efeMeHTa 3aTpUMKU curHany,
OaTyuk KomyTauii, BMXig SKOro NiAKMYeHWn 00 BXOAy AMGEepeHUilolodoro enemMeHTa Ta nepLuoro
BXody Apyroro enemedTa |, Buxia skoro 3'egHaHui 3i BXogoM dopmyBaya iMnynbciB i 3 gpyrum
BXOZOM MepLUIOro enemeHTa |, 4O nepLioro Bxogy SKOro NigKmiovYeHnn BUXig reHepatopa iMnynbCis (B
nodanbllOMy - MEpPLIOro reHepartopa iMnysnbciB), a Buxig 3'egHaHWin 3 MepuM BXOOOM MeEPLUOro
nivunbHUKa iMAynbCiB | 3 NepwuMn BXogaMm 4eTBEepTOro, LOCTOro i BOCbMOro enemMeHTiB |, Buxia
andbepeHLitolodoro enemMeHTa nigknioyYeHnn [0 neplmx BXOAIB TPeTboro, N'ATOro i CbOMOro
enemeHTiB |, gpyri BXoan skux 3'egHaHi 3 BMXO4aMu BignoBigHO NepLloro, Apyroro i TpeTboro
enemeHTiB HI, BXOOM SKMX B CBOK 4epry MigkrtoyeHi BignoBigHO OO BMXOAIB NepLloro, Apyroro i
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TPeTbOro Tpurepis, BUXoAN TPETLOro, N'ATOro i CbOMOro eniemeHTiB | 3'egHaHi BigNoBigHO 3 NepLUMMK
BXOJaMu TPeTbOro, YeTsepTtoro i n'aroro enemeHtis ABO, apyri Bxoan akux MigknioveHi BignosigHo
00 BUXOAIB YETBEPTOro, LWOCTOro i BOCbMOro efnemMeHTiB |, a Buxogu 3'egHaHi BignoBigHO 3i Bxogamu
Apyroro, TPeTboro i YHeTBEpPTOro NiYUIbHUKIB IMNYNbCIB, APYri BXOAW YETBEPTOro, LWOCTOro i BOCbMOro
enemeHTiB | nigkntoveHi BiANOBIAHO A0 BMXOAiB NEpLUOro, ApYroro i TpeTboro Tpurepie, BUXig aatyvka
TUCKY 3'€QHaHMI 3i BXO4aMW LLIOCTOMO i CbOMOro KOMnapaTopiB, BUXOAU SKMX NiAKMNIOYEHi O nepLlimnx
BXO[iB LUOCTOrO i CbOMOro Tpurepis, Apyri BXoau SkMx 3'eQHaHi 3 BuxogoM nepuuoro enemeHTta ABO, a
BUXOAM MigKMOYEHi 0O 4YeTBepToro i M'AToro BxoAiB (PYHKLIOHANbHOro nepeTsBoploBada, nepLuni,
APYrvn i TpeTii BXoAmM SKoro 3'edHaHi BiANoBigHO 3 nepwunm, Apyrum i TpeTiM Buxogamu wudpartopa,
BXil eneMeHTa 3aTpuMKu curHany Ta Apyrun Bxig gpyroro enemeHTa | nigkniodeHi oo suxony
umdpoBoro komnapatopa (B noganbliOMy - MepLlioro uudgpoBOro komnaparopa), nepiua BxigHa
LumMdpoBa LLMHa SKOro 3'egHaHa 3 BUXiAHOK LMGPOBOKO LLMHOK (PYHKLIOHANbHOro NepeTBopioBaYa, a
apyra - nigkntoyeHa 4o BMXigHOT LMPOBOT LWMHM NEPLLOro NiYUSbHMKA iMMYNbCIB.

[(ONOBHUM HeaoniKoM AaHOro MPUCTPOLD € OBMeXeHi PYHKLiIOHAmNbHI MOXIMBOCTI, TaK siK BiH He
A03BONSIE BUMIpIOBATM Ta OUiHIOBaTN NOdasHy 3aTPUMKY KOMYTaLil BUCOKOBOSbTHUX BUMMKaYiB, LLO
BUKOPUCTOBYIOTBbCA B €MIEKTPUYHUX CUCTEMAX i Mepexax.

B ocHOBY KopuCHOI Mogeni MoCTaBfeHO 3adadvy CTBOPEHHS Takoro MPUCTPOD AN KOHTPOSo
pecypcy MNOBITPSIHMX BMCOKOBOJSIbTHMX BUMMKA4iB, B SIKOMY 3a paxXyHOK BBeAEHHsS HOBMX OMnoOkiB Ta
3B'A3KIB MK HUMW  OOCAraeTbCA MOXNMBICTb  OUiHIOBATM nodasHy 3aTpUMKy  KomyTtauii
BUCOKOBOJSIbTHUX BMMMKAYIB, LLLO NPU3BOANTL A0 PO3LUMPEHHS (OYHKLIIOHANbHMUX MOXITMBOCTEMN.

lMoctaBneHa 3agaya OOCAraeTbCs TWM, WO B NPUCTPIA ANS KOHTPOMO Pecypcy NOBITPSHMX
BMCOKOBOJSIbTHUX BUMMKAYIB, LLO MICTUTb NEPLUMA, OPYrUIA | TPETIN OAaTYMKN CTPYMY, BMXOAU SKMX
3'eQHaHi BiANOBIAHO Yepe3 NepLUnin, APYrMn i TpeTi KoMnapaTopu 3 NepnMyu BXOAAMWU NepLLOro,
APYroro i TpeTboro TpUrepis, BUXoAM AKMX MiOKMOYEHi BIiANOBIAHO A0 NepLuoro, Apyroro i TpeTboro
BxofiB gpyroro enemeHta ABO, a TakoX BiAMOBIAHO [0 KEPYUMX BXOAIB MEPLUOro, ApYroro i
TPETbOro eNEeKTPOHHUX KITHOYIB, BUXOAM AKX 3'€dHaHi 3 BXO4aMK YETBEPTOro i N'ATOro Komnaparopis,
a aHanorosi BXoAu NigKroYeHi BignoBigHO 40 BUXOAIB NepLIoro, ApYroro i TpeTboro AaTyunkiB CTpymy,
Buxig gpyroro enemeHta ABO 3'egHaHMiAi 3 mepwunm BxoAoM wndpaTopa, APYrvi i TpeTin Bxoau
SIKOro NiAKNOYEHi BiANOBIQHO A0 BUXOAIB YETBEPTOro i N'ATOro Tpurepis, NepLli BXOAM AKMX 3'edHaHi
Bi4NOBIOHO 3 BUXOJAaMM YeTBepToro i N'aToro Komnaparopis, a Apyri BXoau pasom 3 ApyruMmu Bxogamu
nepLuoro, Apyroro i TpPeTbOro TpUrepis i MepLloro niyurnbHWKa iMNYMbCiB MigKNIOYEeHi OO BUXody
nepworo enemeHta ABO, neplmn BXig AKoro 3'egHaHU 3 BUXOO4OM Brioka yCTaHOBKW Hyns, ApYyrun
BXifl MigKNIOYeHUn 00 BUxoay popmMyBaya iMnyneciB, a TPeTi BXiA 3'eQHaHUN 3 BUXOOOM enemMeHTa
3aTPUMKM CUrHany, BUXig gatyvka koMmyTadii NigknoyYeHni 4o Bxoay AndepeHLiooyoro enemMeHTa Ta
nepLuioro Bxody Apyroro enemeHTta |, Buxig siKoro 3'efHaHun 3i BXOAOM dopmyBaya iMnynbcis i 3
Apyrmm BXOOOM nepLioro enemeHTa |, 0o nepworo BXody SKOro nigKMoYeHun BUXih MepLioro
reHeparopa iMnynecis, a BuXig 3'eQHaHWA 3 MepLnMM BXOAOM MEepLUoro NiYurbHWKa iMNyneciB i 3
nepwnmMmM BXO4amMu YETBEPTOro, LWOCTOro i BOCbMOro enemeHTiB |, Buxig AudepeHuityoro
enemMeHTa NigKMYeHnn OO0 nepluvx BXOAiB TPEeTbOro, M'ATOro i cboMoro enemeHTie |, Apyri Bxoau
AKX 3'€AHaHi 3 BUXO4amu BiAMOBIAHO NepPLUOro, APYroro i TpeTboro enemeHTiB HI, BXoau AKX B CBOO
Yyepry nigknoYeHi BiANOBIAHO 0O BUXOAIB MepLUOro, ApYroro i TpeTboro Tpurepis, BUXOON TPETbOro,
n'aToro i cbomoro enemeHTiB | 3'egHaHi BiANOBIQHO 3 MepLwMMKU BXO4aMu TPETbOro, YeTBEepToro i
n'aroro enemenTiB ABO, Apyri BXxoan SIKMX NiAKMOYEHi BiANOBIAHO 4O BMXO4iB YETBEPTOro, LWOCTOrO i
BOCbMOro enemeHTiB |, a Buxogu 3'egHaHi BiAnoBiAHO 3i BXo4aMu OpYroro, TPeTboro i 4eTBepToro
niYNNbHUKIB  IMMNYNbCIB, APYri BXOAW YETBEpTOro, LOCTOrO i BOCBLMOrO enemMeHTiB | nigkmoyeHi
BiAMOBIAHO A0 BWUXOAIB NEepLUOro, APYroro i TpeTboro TpuUrepiB, BUXiO OaTynKa TUCKY 3'€QHAHUN 3i
BXO4aMU LLIOCTOro i CbOMOro KomnapaTopiB, BUXOAWN SKUX NiAKMHOYEHi A0 NepLumnxX BXOAIB LIOCTOrO i
CbOMOro Tpurepis, Opyri Bxoan sikmx 3'egHaHi 3 BMXodoM nepworo enemeHta ABO, a Buxogu
NigKroYeHi 40 YeTBepToro i N'AToro BXOAIB (OyHKLUiOHANbLHOro nepeTsoptoBava, NepLinii, Apyrun i
TpeTih BXOAW SKOoro 3'€fHaHi BiANOBIAHO 3 nMepwwumM, APYrMM i TpeTiM Buxodamu wwundpaTtopa, BXia
enemMmeHTa 3aTpuMMKX CUrHany Ta Apyruin BXig Apyroro ernemeHTa | nigkniooyeHi o BMXO4y MepLloro
uMdpoBOro KomnapaTtopa, neplia BxigHa uMdpoBa LWMHA AKOro 3'eAHaHa 3 BUXIQHOK LUAPOBOIO
LUMHOWO (YHKLIOHanbHOro nepeTBopioBava, a Apyra - MigkniodeHa 00 BUXIAHOT LMMPOBOI LIMHW
nepLUoro nNiYnnbHUKa iMNynbciB, BBEAEHO €NeMeHTU - BOCbMWUWA, AEB'ATUIN Ta AeCATUI KoMmnapaTopu,
enemeHT ABO-HI, ogHoBibpaTtop, wocTtun enemeHt ABO, nepwun, Opyrmi Ta TPETi eneMeHTu
BUKITKOYHE ABO, gpyrun reHepaTop iMnynbCiB, BOCbMWUA TpuUrep, AeB'aTUIR, AECATUA, OOMHaOUATUIA
Ta ABaHaguUATUA enemeHTu |, Gnok 3agaHHs HOPMOBaHOI 3aTPUMKK, M'ATUA, LIOCTUIA Ta CbOMUN
NiMUABHUKKX IMNYNBCIB, APYIMA, TPETIN Ta YeTBEpPTUN LdpoBi KOMNapaTopu, NepLUni, Opyriin i TpeTin
iHOMKaToOpW, NPUYOMY BUXOAWM MEPLUOro, APYroro i TpeTboro AaTyukiB CTpyMmy 3'€dHaHi BignosigHO 3i
BXO4amMu BOCbMOrO, AeB'ATOro i A4ecAToro KomnapaTopis, BMXid BOCbMOro KoMnapartopa nigknioyYeHnn
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40 nepLuimnx Bxoaie nepworo enemeHta BUKIMKOYHE ABO Ta enemenTta ABO-HI, go gpyroro Bxogy
TpeTtboro enemeHta BUKJTKOYHE ABO, a Takox OO0 TpeTbOoro BXOAY OEeB'ATOro enemeHTa |, Buxig
OEB'ATOro KoMnapaTopa 3'€gHaHun 3 nepwmmn Bxogamm gpyroro enemeHta BUKIMKOYHE ABO Ta
AeB'aToro enemedTa |, 3 gpyrum Bxogom nepuworo enementa BUKIMKOYHE ABO, a Takox 3 TpeTim
BxogoM enemeHTa ABO-HI, Buxig gecaToro komnaparopa nigknioyYeHnin 4o NepLlloro Bxoay TpeTboro
enemeHTa BUKITKOYHE ABO Ta go gpyrux Bxogie gpyroro enementa BUKIKOYHE ABO, enemeHTa
ABO-HI i geB'atoro enemeHTa |, BUX0An nepworo, apyroro i Tpetboro enemeHtis BUKIMKOYHE ABO
BiANOBIAHO 3'€dHaHi 3 MepLMMK BXogaMwm OECATOro, OAMHaAUATOro i ABaHaAOUSATOro enemeHTis |,
BUXOAWN SIKMX BiONOBIAHO MiOKMIOYEHI A0 Meplunx BXOAiB N'ATOro, LWOCTOro i CbOMOro NiYUIbHUKIB
iMNyNbCiB, BUXiQHI UUPOBI LWIMHM SKMX BiANOBIAHO 3'€AHaHi 3 nepwumMu BXiAHMMU LMPOBUMU
LWMHaMn Jpyroro, TPeTboro i 4YeTBepToro uUudgpoBMX KOMMapaTopiB, BWXi4 ApYyroro reHepaTopa
iMNyNbCIB NiOKNIOYEHWI OO TPEeTiX BXOAIB AECATOro, OAMHAAUSTOrO i ABAaHAAUATOrO eneMeHTiB |, Buxia
AeB'aToro enemeHTa | 3'egHaHnii 3 opyrMMm BXOAOM BOCbMOrO Tpurepa, BuUXig gkoro nigknioYeHnn o
Opyrux BXOdiB AeCcAaAToro, OAMHaAusaToro i ABaHaguaTtoro enemedTiB |, Buxia enemeHta ABO-HI
3'eQHaHMIA 3 BXOOOM OAHOBIOpaTopa, BUXiA4 SKOro nigkmnioYeHnn o ApYroro BXody LWOCTOro efieMeHTa
ABO, nepwmi BXig sikoro 3'egHaHuin 3 BUxogoMm nepworo enementa ABO, a Buxig nigkniodeHnid o
ApYyrux BXxogiB N'aToro, WOCTOro i CbOMOro NiYMbHKKIB iMNYMbCIB Ta 4O MNEpLUOro BXo4y BOCbMOIO
Tpurepa, BuXigHa uudpoBa WKMHA Onoka 3agaHHS HOPMOBaHOI 3aTPUMKM 3'€gHaHa 3 ApYruMu
BXiAHUMW UNPOBUMUN LUIMHAMW OPYroro, TPETbOoro i YeTBepToro UUgpPOBMX KOMMapaTopiB, BUXOOU
SKUX BigNOBIAHO MiKIIOYEHI 4O NepLLIOro, APYroro Ta TPETbOro iHANKaTopIB.

MpucTpin AnNs KOHTPOMIO pPecypcy MOBITPAHUX BWCOKOBOSMBTHUX BMMMUKAYIiB MOSACHIOETLCSA
KPECneHHsIM, Ha KoMy 306pakeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1, 2, 3 - nepwwui, Apyruin i TpeTin gaTuukm ctpymy; 4, 5, 6 - nepwmi, Apyrmn i TpeTin
komnapatopw; 7, 8, 9 - nepwwwui, gpyruii i TpeTin Tpurepu; 10, 11, 12 - nepwwuin, gpyrun i TpeTi
enekTpoHHi kntovi; 13 - apyrun enemeHt ABO; 14, 15 - yeTBepTun i n'atun komnapartopwu; 16, 17 -
yeTBepTUN i n'atuni Tpurepu; 18 - wudppatop; 19 - pgatyumk Tucky; 20, 21 - WOCTUA i CbOMUNA
Komnapatopu; 22, 23 - WOCTU | CboMuI Tpurepwn; 24 - pyHKLioHanbHWI NnepeTBoptoBaYy; 25 - nepLunmn
reHepaTtop iMnynbciB; 26 - nepwuii enemeHT |; 27 - paTymk KomyTauii; 28 - audepeHuiooymi
enemeHT; 29 - gpyrui enemeHT |; 30 - 6nok yctaHoBku Hyns; 31 - hopmyBay iMnynbCiB; 32 - enemMeHT
3aTpumkn curHany; 33 - nepwuii enemeHt ABO; 34 - neplwmn NiYUNbHUK iMNynbCiB; 35 - nepluni
umdposuin komnapatop; 36, 37, 38 - nepwwmin, Apyruin i TpeTin enemenTun HI; 39, 40, 41, 42, 43, 44 -
TPETiN, YETBEPTUN, M'ATUIA, LLOCTUIN, CLOMUI | BOCbMUIA enemMeHTu |; 45, 46, 47 - TpeTin, YeTBepTun i
n'atun enemenTn ABO; 48, 49, 50 - apyrvi, TpeTin i YeTBepTMI NiYUNbHUKK iMnynbeiB; 51, 52, 53 -
BOCbMUI, AEB'ATUN | gecaTtun komnapartopu; 54 - enemeHt ABO-HI; 55 - ogHoBi6paTop; 56 - wocTun
enemeHT ABO; 57, 58, 59 - nepwwun, gpyrun ta TpeTin enemeHtn BUKJTIOYHE ABO; 60 - gpyrui
reHepartop iMnyneciB; 61 - ges'atui enemeHTt |; 62 - BocbMui Tpurep; 63, 64, 65 - gecartun,
OAMHAAUATUIM Ta ABaHaAuUATUA enemeHTn |; 66 - 6nok 3agaHHS HOPMOBAHOI 3aTpuMKK; 67, 68, 69 -
N'ATUIA, LWOCTMUI Ta CbOMUIN NiYUNBHUKK iMnynbcis; 70, 71, 72 - Apyrni, TpeTin Ta YeTBepTUMN LUNGPOBI
Komnaparopw; 73, 74, 75 - nepwwni, 4pyrun i TpeTin iHOUKaTopu, NpUYoMy BMXOAM nepLuoro 1, gpyroro
2 | TpeTboro 3 paTyukiB CTpymy 3'eQHaHi BignoBigHO 4Yepe3 nepwwui 4, Apyrmin 5 i TpeTin 6
KomnapaTopu 3 neplvMu Bxogamu nepuioro 7, Apyroro 8 i TpeTboro 9 Tpurepis, BUXOAN SAKUX
nigKroYeHi BiANOBiAHO 40 nepLuoro, Apyroro i TpeTboro BxoAis Apyroro eneMmeHta ABO 13, a Takox
BiANOBIOHO A0 Kepyouux Bxodis nepwioro 10, gpyroro 11 i TpeTboro 12 enekTpoHHUX KIoYiB, BUXOAN
AKux 3'egHaHi 3 Bxogamu dYeteeptoro 14 i n'atoro 15 komnapaTtopis, a aHanorosi BXoau MigkntoYeHi
BiANOBiAHO A0 BUXOAiB nepworo 1, opyroro 2 i TpeTboro 3 AaTtyukis CTPyMy, BUXi4 OApYroro enemeHTa
ABO 13 3'egHaHun 3 nepwum Bxogom wwudpatopa 18, Apyruin i TpeTih BXOAN AKOrO NigKIHOYEHI
BiANoOBigHO A0 BMXxoAiB yeTBepToro 16 i n'atoro 17 Tpurepis, NepLui BXOAN SKUX 3'€aHaHi BignosigHo 3
Buxogamu vetseptoro 14 i n'atoro 15 komnapaTtopiB, a Apyri BXOAW pa3oM 3 ApYyrMmMu BXxodamwu
nepworo 7, apyroro 8 i Tpetboro 9 Tpurepis i NepLlloro nidnnbHUKa iMNyneciB 34 nigknoyeHi o
BMxogy nepiuoro enemeHtTa ABO 33, nepLumnn Bxig SKoro 3'eAHaHuUin 3 BUXOAOM Oroka yCTaHOBKM Hynst
30, gpyrvi BXig nigkniodeHu o Buxody dopmyBada imnynbciB 31, a TpeTin BXia 3'egHaHun 3
BMXOOOM enemMeHTa 3aTpuMKku curHany 32, Buxig gaTuvka KomyTauii 27 nigknoyeHwin 0o Bxondy
andpepeHuiooyoro enemeHTa 28 Ta nepLuoro Bxoay Apyroro enemMeHTa | 29, Buxig sikoro 3'eqHaHUi 3i
BxogoM cpopmyBaya imnyneciB 31 i 3 Apyrum BXOAOM nepLuoro enemeHta | 26, oo nepioro Bxogy
AKOro MigKMNiYeHNn BUXiA NepLuIoro reHepartopa iMnynecis 25, a BUXiA 3'€QHaHU 3 NepLlimMm BXOO0M
nepLloro nivnnbHUKa iMnynesciB 34 i 3 nepwmmm Bxogamu vyetseptoro 40, wocTtoro 42 i BocbMoro 44
enemeHTiB |, BUXia gudepeHUitooyoro eneMeHTa 28 nigknoyeHnin o neplumnx Bxoais TpeTboro 39,
n'atoro 41 i cbomoro 43 enemeHTiB |, Apyri Bxoam gkux 3'egHaHi 3 BMXogamu BignoBigHo nepuoro 36,
apyroro 37 i TpeTboro 38 enemeHTiB HI, BXOoAW sikMX B CBOKO Yepry MigKroYeHi BignoBigHO 40 BUXOAIB
nepworo 7, gpyroro 8 i Tpetboro 9 Tpurepis, Buxoau Tpetboro 39, n'atoro 41 i cboMoro 43 enemeHTiB
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| 3'egHaHi BignNoBigHO 3 Nepwmnmmn BXxogamu TpeTboro 45, yetsepToro 46 i n'atoro 47 enemeHtis ABO,
OpYyri BXoanM SIKMX NigKMYeHi BignosigHO Ao BuxodiB yetBeptoro 40, woctoro 42 i BocbMoro 44
enemeHTiB |, a BMXxogu 3'egHaHi BignoBigHO 3i Bxogamu gpyroro 48, tpetboro 49 i yetseptoro 50
nivunbHKUKIB iMNynbeiB, apyri Bxoau 4etBeptoro 40, wocTtoro 42 i BocbMoro 44 enemeHTis |
NigknoveHi BignosigHo 40 BUXOAiB nepworo 7, gpyroro 8 i TpeTboro 9 Tpurepis, BMXIi4 gaTtymka TUCKY
19 3'egHaHmi 3i Bxogamn woctoro 20 i cbomoro 21 komnapaTtopiB, BUXOOM SKUX MNiAKMIOYEHi OO
nepLmnx BXoaiB LWIOCTOro 22 i CboMoro 23 Tpurepis, Apyri BXOAM AKUX 3'eqHaHi 3 BUXOL4OM MepLLOro
enemeHta ABO 33, a BMXOAWM MNIAKMKYEHI OO0 4YeTBEpPTOro i n'AToro BxoAiB (pyHKUiIOHANbHOro
nepeTBoptoBava 24, NepLunn, Opyrui i TpeTin BXoAM sIKoro 3'egHaHi BiAMoBiAHO 3 neplunm, ApYruMm i
TpeTim Buxogamu wmdpatopa 18, BXia enemeHTa 3aTpumku curHany 32 Ta Apyrui BXig Apyroro
enemeHTa | 29 nigkntoyeHi o Buxoay neplioro LmMdpoBoro komnapaTtopa 35, neplua BxigHa uudgposa
LMHa AKOro 3'eQHaHa 3 BMXIiQHOK LMAPOBOKO LUNHOK (PYHKLLIOHaNbHOro nepeTsoptoBaYa 24, a apyra -
nigkrodeHa Ao BUXiOHOT LMdPOBOI LWMHM NepLloro nidnnbHuKa imnynecie 34, Buxoaum nepworo 1,
Apyroro 2 i TpeTboro 3 aatyukie CTpymy 3'egHaHi BignoBigHO 3i Bxogamu BocbMoro 51, ges'atoro 52 i
aecatoro 53 kKomnapaTopiB, BuXig BOCbMOro komnapatopa 51 nigknioyeHun OO neplimnx BXOAIB
nepworo enemeHta BUKIIFOYHE ABO 57 ta enemeHta ABO-HI 54, no gpyroro Bxogy TpeTboro
enemeHta BUKJTIOYHE ABO 59, a Takox 0o TpeTboro Bxody [AeB'aToro enemeHTta 161, Buxig
OEB'ATOro Komnaparopa 52 3'eaHaHui 3 nepwmnmm Bxogamu gpyroro enementa BUKITIOYHE ABO 58
Ta ges'atoro enemenTa | 61, 3 apyrum Bxogom nepuoro enemeHta BUKITFOYHE ABO 57, a Takox 3
TpeTim Bxogom enemeHta ABO-HI 54, Buxig gecatoro komnapartopa 53 nigkntoveHun oo nepLioro
Bxody TpeTboro enemeHta BUWKJIIIOUMHE ABO 59 Tta go gpyrMx BXodiB Opyroro eneMmeHTa
BUKITFOYHE ABO 58, enemenTta ABO-HI 54 i ges'atoro enemeHTa | 61, BMxoam neporo 57, opyroro
58 i TpeTtboro 59 enemenTtis BUKJTIOUHE ABO BignosigHo 3'egHaHi 3 nepwvMy Bxogamu OecAaToro
63, oauHagusToro 64 i gBaHaguaTtoro 65 enemMeHTiB |, BUXOAM SAKMX BIiOMNOBIAHO NiAKMOYEHi 00
nepLimx BXxoAis n'atoro 67, woctoro 68 i cbomMoro 69 NiYnnbHKKIB iIMNYNbLCIB, BUXIAHI LUPOBI WNHK
SKUX BigNOBIQHO 3'€QHaHi 3 nepwumu BXigHMMKU LndpoBummK wWinHamu gpyroro 70, Tpetboro 71 i
YeTBEPTOro 72 LMPOBMX KOMMApPATOpIB, BUXi4 APYroro reHepaTopa iMnynbciB 60 nigknioyeHuin go
TpeTix BxoaiB agecatoro 63, oanHagustoro 64 i gBaHaguaTtoro 65 enemeHTiB |, BuXig OeB'aToro
enemeHTa | 61 3'egHaHuMn 3 OpyruM BXOAOM BOCbMOrO Tpurepa 62, BuXig SIKOro NigKroyYeHun Ao
Apyrux Bxofis gecdaroro 63, ogMHaguaToro 64 i aosaHaguaToro 65 enemeHTiB |, Buxig enemeHta ABO-
HI 54 3'egHaHuii 3 Bxogom ofHoBibOpaTopa 55, BMXig siKOro migkmoYeHUn 4o ApYyroro BxoAdy LOCTOro
enemeHTa ABO 56, nepwun Bxig sikoro 3'egHaHum 3 Buxogom nepuworo enemeHta ABO 33, a Buxig
NigKITYeHnn go Apyrnx BxogiB n'atoro 67, woctoro 68 i cbomoro 69 nivvMnbHUKIB iMMNyNbCiB Ta 40
nepLioro Bxody BOCbMOro Tpurepa 62, BuxigHa uudpoBa WwmHa 6noka 3agaHHA HOPMOBAHOI
3aTpuMkn 66 3'egHaHa 3 ApyruMu BXIGHUMW UMdPOBUMM WiMHaMu gpyroro 70, Tpetboro 71 i
yeTBEPTOro 72 uncpoBUX KOMMapaTopiB, BUXOAM SKMX BIi4MNOBIOHO MiAKMOYEHI OO nepworo 73,
apyroro 74 ta Tpetboro 75 iHgukaTopiB.

3anponoHoBaHWi NPUCTpIN Npautoe Tak. Mpu nogayi Hanpyry XuMBMeHHs 6ok yctaHoBkK Hyns 30
KOPOTKUM iMMNyNbcoM Yepes neplumii enemeHT ABO 33 BCTaHOBNIOE B HYNbOBE MOSIOXEHHA NepLunia 7,
apyrvn 8, TpeTin 9, yetBepTUh 16, N'aTun 17, WOCTMN 22 i cboMUn 23 Tpurepu, a TakoxX OOHynsie
nepLUnI NiYUbHUK iIMNynbCiB 34.

Axkwo pgiarHocTyeMuin TpupasHUn BUMUKaY BiOKNIOYAE KOMO 3i CTPYMOM, 3HAYEHHS SIKOrO MeHLUe
nopora crpaubOByBaHHA nepworo 4, gpyroro 5 i TpeTboro 6 kKomnapaTopiB, TO Mpu LbOMY
crnpauboBYe AaTyuK KOMyTauii 27 i curHan norivyHoi oAuHWLI NO4AETbCsl Ha BXif OUMEPEHLiIoHYOoro
ernemMeHTa 28, 3 BUXOAy SIKOro KOPOTKUW iMMynbC HagxoauTb y Apyrun 48, Tpetin 49 i yetBepTmn 50
niYnnNbHUKKM iMNYnbLCiB BignosigHO Yepes TpeTin 39, n'atun 41 i cbkomnin 43 enemeHTn |. Ha gpyrux
Bxogax TpeTtboro 39, n'storo 41 i cbomoro 43 enemeHTiB | B Len Yac MPUCYTHI CUrHamM MOriYHOI
OAMHWLI, OCKiNbKM Ha Bxoau nepworo 36, gpyroro 37 i TpeTboro 38 enemeHTiB HI, nigkno4veHux oo
LUMX eneMeHTiB, NofalnTbCA CUrHanu fnoriyHoro Hyns 3 BMXOAiB nepluoro 7, apyroro 8 i Tpetboro 9
Tpurepis. MNpu UbOMY 3HayeHHs KofdiB, 3anucaHux B Apyromy 48, TpeTbomy 49 i uetBepToMy 50
niymnbHMKax iMNyneciB, 306iMbWYKTLCS Ha OAMHULI, TUM CaMuMM  (PIKCYOUM CrpalbOBYBaHHS
pob0o4oro pecypcy KOXHOro nontoca TpudgasHoro BUMmnkaya.

B npoueci ekcnnyaTauii TpudasHnx BUMUKAYIiB B €NEKTPUYHIN Mepexi BUHUKaTb O4HO-, ABO- i
TpudasHi KOpOTKi 3aMuKaHHS. [pUCTPin y pi3HMX cuTyauisx npauioe Takum YMHOM. FAKWO BUHUKAE
ogHodba3He KOpPOTKE 3aMWKaHHs, Hanpuknag y dasi A, (BBaxaemo, WO JAatynk cTpymy 1
BCTaAHOBNEHUN y asi A, gatumk cTpymy 2-y casi B, gatumk ctpymy 3-y dasi C), wo BigknovaeTbCs
BUMMKaAYeM, TO Ha BWUXOAI Meplioro gatyvka ctpymy 1 3'aBnseTbca Hanpyra, Wo Bignosigae
nepBuMHHOMY cTpyMy. Ockinbku nepwwuin 4, gpyruin 5 i TpeTih 6 KomnapaTtopu CnpauboBYHOTb MNpwu
OAHaAKOBMX PIiBHAX CUrHany i iX ycTaBka BignoBigae HMXHbOMY MOPOroBi CrpaLbOBYBaHHSA NPUCTPOLO,
TO MpU KOPOTKOMY 3aMUKaHHi y dasi A (Npy LUbOMY PiBEHb MEPBUHHOIO CTPYMY MEPEBULLYE YCTaBKY
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CcnpaLboBYBaHHSA) CnpaubOBYyE NepLUMin KomMmnapaTtop 4, L0 BCTAHOBMIOE B OAMHUYHWUA CTaH NepLumn
Tpurep 7, SIKUMin B CBOIO Yepry nogae curHan noridHoi oanHuui Ha Bxig gpyroro enemenTta ABO 13 i Ha
Kepyloumin BXig nepworo enektpoHHoro knoda 10 Ta Bigkpueae 1oro. Npu LuboMy curHan 3 Buxoay
nepworo gatymka ctpymy 1 HagxoamTb Ha Bxogu 4YetBeptoro 14 i n'storo 15 komnapaTopiB i B
3anexHocTi Big 3HAaYEeHHS MEePBMHHOINO CTPYMy CrnpauboBYE BU3HAYEHa iIXHA KinbKiCTb. [1punyctumo,
Lo cnpautoBanu nepwunn 4 i yetsepTtuii 14 komnapatopu. Todi cnpauboBYyOTb NEpLUNii 7 | YeTBEPTUI
16 Tpurepu, 3 BUXOAY SKMX CUrHanNM HaOXoAsaTb Ha nmepwui i gpyrmi Bxoau wwudpaTtopa 18 (3
nepLioro Tpurepa 7 curdan y wndpparop 18 Hagxoautb vepes apyrun enemeHt ABO 13), BHacnigok
4yoro Ha gpyromy Buxogdi wndpaTtopa 18 3'9BNAETbCA CUrHan norivYHOT OAWMHWLI, SKM NOCTynae Ha
Apyruin BXia dyHKUiOHaNbLHOro nepetsoptoBada 24. AKLLO, Hanpuknag, 3Ha4YeHHs1 TUCKY CTUCHEHOro
NOBITPSt B MOMEHT BUHUKHEHHS KOPOTKOrO 3aMUKaHHSA Take, Lo Bif BUXIAHOrO CUrHany gaTymka TUCKY
19 cnpauboBye Tinbku WOCTMN komnapatop 20, SKMN Mae MEHLUUIA Nopir ClpauoBaHHS HiXX CbOMMM
Komnapartop 21, To cnpavubOBYE BiAMOBIAHO i LWOCTUIA Tpurep 22, curHan norivyHoi oguHuLi 3 Buxoay
SIKOro MOCTYyNae Ha 4YeTBepTUN BXia (YHKUiOHanbHOro nepetsoptoBava 24. [lpy UbOMY Ha MOro
BUXIOHIN LMGPOBIMA LWNHI BCTAHOBMNIOETLCA LMAPOBUN KOA, SKUA BiAMNOBIAAE MOTOYHUM 3HAYEHHSIM
CTPYMY i TUCKY CTUCHEHOIO NOBITPA.

Ockinbku UMdpoBMIA KOO HA BUXOAi NEPLUOro NiYnnbHMKA iMNynbCiB 34 Mae HynbOBE 3HAYEHHS, TO
Ha BUXOAi NepLoro umMdpoBoro komnapartopa 35 BCTaHOBNHETLCA CUrHAN NOriYHOT OAMHUL.

B MOMEHT BigKNtOYEHHS BMMUKAYa CnpalboBYE OATYMK KOMYyTaUil 27, curHan foridyHoi oguHuLi 3
BUXOAY SIKOr0 NOAAETbCS Ha NepLnn BXig apyroro enemedTa | 29, 3 BUXoA4y SIKOro CUrHam NorivyHol
OOMHWLI NOJAETLCH Ha APYrni BXig nepLuoro enemenTa | 26, BHacnigok 4oro NocnigoBHICTb iMNYNbLCIB
3 BMXOAY MEPLUOro reHepartopa iMnynbciB 25 HagxoauTb B MEPLUMIA NiYUABHUK iMaynbeiB 34 i Yyepes
yeTBepTuUn enemeHT | 40 Ta TpeTii enemeHT ABO 45 B Apyrun nidnnbHWK iMnynbciB 48 dasm A.
OpHoyacHo B nivmnbHUK iMnynecie 49 i 50 HagxoAWTb NO  OAHOMY iMNynbCy 3 BUXOAY
andepeHuioloyoro enemeHTa 28, WO CBigYMTbL MNPO  CNpalbOBYBaHHA KOMYTALMHOIO pecypcy
nontocamm a3 B i C npu 3HAYEHHI CTpyMy, siIke He MEepPEeBULLYE HOMIHANbHUIA POOOYUIA CTPYM
MOBITPSHOINO BUCOKOBOSIbTHOrO BMMMKaya. 306inblUeHHS 3HAYeHHs1 Kody B APYromy IiYUIbHUKY
imnynbciB 48 npoxoAuTb 40 TUX Nip, NOKW LMGPOBUIA KOA Ha BUXOAi NepLloro nivymnbHUKa iMnynbCis
34 He 3piBHAETLCA 3 UMADPOBMM KOOOM Ha BUXOAi (PyHKUiOHanNbHOro nepetsoptoBayda 24. Npu ybomy
Ha BuMXodi nepLloro uUMcpoBoro komnapartopa 35 BCTAHOBIETLCS CUrHan JOMYHOrO Hyns, SKWUiA
noctynae depes Apyrvn Bxig gpyroro enemeHta | 29 Ha gpyrum Bxig nepworo enemeHta | 26,
NPUNUHAKYM Nogady iMNynbCiB 3 BMXOQ4Y MEepLIOro reHepartopa iMnynbciB 25 B Neplmnin AivnnbHUK
imnynbciB 34. TakoxX curHan noriYyHoro Hyns nocTtynae Ha Bxig dopmyBada imnynbciB 31 Ta yepes
nepwun enemeHT ABO 33 nocTtynae Ha gpyri Bxoau nepLioro 7, gpyroro 8, TpeTboro 9, 4eTBepToro
16, n'aToro 17, wocToro 22, CbOMOro 23 Tpurepis i NepLUOro MivnibHUKa iMnynbcis 34, 06HyNAuN iX.

Ha ubomy umkn poboTuM MpUCTPOIO 3akiHYyeTbCs. B 3amexHocTi Big yucna komnapaTopis, WO
cnpautoBanu, NeBHa KinbKiCTb iMNyNbCiB 3aHOCUTLCA B nepiun 48, apyrun 49 i TpeTin 50 NiYnnbHUKK
imaynecis. pu UbOMY [OOTPUMYETLCA BM3HAYeHa 3anexHiCTb MK 3Ha4YeHHAM CTpymy, Lo
BiJKMIOYAETLCSH, | YACNOM IMMNYNLCIB, AKIi HAZIAWNU B NIYUNBHUKKU, WO MOKa3ye sIK BUTpayaeTbCcH
pecypc BMMMKada B 3anexHOCTi Bif Pi3HUX 3HaAYeHb KOMYTOBAHOro CTPyMy Y nepepaxyBaHHi Ha
HOMiHanbHU poboYUA CTPYM BUMUKaYA.

AKWO B eneKkTpu4Hin Mepexi BUHMKAE oaHodasHe KOPOTKe 3aMWKaHHSA B iHWKUX dasax abo
BMHMKAE [OBO- 4YM TpudasHe KOpPOTKE 3aMMKaHHs, TO anroputm pobOTU NPUCTPOI0 3anuviaeTbCs
HE3MIHHUM, a 3MIHIETbCS NMe KoMOIHaUis B crnpaLboBYBaHHAX nepLioro 7, apyroro 8 i Tpetboro 9
Tpurepis i, B 3anexHOCTi Bif BWOY KOPOTKOrO 3aMMKaHHS, MOCNIAOBHOCTI iMMYNbCIiB 3aHOCATLCH Y
BiANOBIOHI NIYUITBHUKN iIMAYNbCIB.

[na 3axucTy Big, KOPOTKOYACHUX KUAKIB CTPYMY MO Pi3HMM MpUYMHaM B eNeKTPUYHUX Mepexax
(Hanpuvknag, Npv NOABIMHMX 3aMWKaAHHAX YU 3aMMKaHHSIX MPU CEMNEeKTUBHIN Aii 3axucTiB) B NpMCTpoOIl
nepenbavyeHnii enemeHT 3aTpMMKK curHany 32, poboTta sKoro NOSICHIETLCA Tak. Mpu KOPOTKOYACHMX
Knakax CTpymy B 3aneXHOCTi Bifl PiBHA CTPyMYy CnpaubOBYE BU3HAYeHa KifnbKiCTb TpUrepis, Ha BMXOAI
nepLuoro umMdcpoBoro komnapartopa 35 BCTAHOBMKETLCHA CUrHAN fOMYHOI OAWMHWULI, SIKUI 3anyckae
eneMeHT 3aTpuMKn curHany 32. AKWo Yepes BM3HaYeHU Yac (Lo 3anexuTb Bif 30BHILLIHIX YMOB,
yacy fii penerHoro 3axucTy, ane He MeHLUe Yacy HanbinbLIoro Lukny poboTy NPUCTPOID) He crpautoe
JaTtyvk KomyTtauii 27, Wo npu3BOAWTb [0 3aBEpLUEHHS LUKy poOOTU MPUCTPOK, TO Ha BUXOAi
eremMeHTa 3aTpuMMKu curHany 32 3'9BrSETbCS CUrHan JorivyHOi OAMHMWLI, SKUM Yepes NepLunn enemeHT
ABO 33 obHynsAThLCS BCi TpUrepu.

Mig yac BBIMKHEHHS BMMWKaya, B MOMEHT 3aMWKaHHSA MOro KOHTaKTHUX rpyn B KON NoYvMHae
NpoTiKaTK CTPYM, BENU4YMHa SKOro BUMIPHOETHCA nepwunm 1, gpyrum 2 Ta TpeTiMm 3 gaTymkamu CTpymy
Ta NoJaetTbCsa Ha Bxoau Bocbmoro 51, ges'dtoro 52 Ta gecatoro 53 komnapaTopis, WO MalTb
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HU3bKUIA piBEHb CrpauloBaHHA Ans 3abe3neyeHHss TOYHOCTI BM3HAYEHHS MOYATKOBOrO MOMEHTY
NPOTiIKaHHSA CTPyMY.

Mpunyctumo, Wo dasa A BunepemKae CyCigHi Ta 3aMuMKaeTbCca nepwot. B Takomy Bunagky Ha
BUXOAi BOCbMOro komnapatopa 51 BCTAaHOBUTbLCS PiBEHb JIOMYHOI OAMHWLI, WO NOAAETbCA Ha BXid
nepworo 57 Ta Tpetboro 59 enemenTtie BUKIMKOYHE ABO, wo BignoBigatoTb YacoBii 3aTpuMLi MiX
daszammn AB Ta CA, curHan 3 sikux MocTynae Ha neplui Bxogu gecsatoro 63 Ta ABaHagusaToro 65
enemeHTiB |, Ha gpyri BXOAW AKMX NogaHO CUrHan Big BCTAHOBIIEHOro Mig Yac nogadi Hanpyrn Ha
NPUCTPIN BOCbMOro Tpurepa 62, a Ha TpeTi BXo4M MOCTynakTb iMNYynAbCU Bi4 OPYroro reHepatopa
imnynbciB 60. Takum 4mMHOM, B N'ATUM 67 Ta CbOMUN 69 NIYMNBHMKM IMNYNBCIB 3aHOCUTBLCS YUCNO
iMNynbCiB, LLO BiANoBiAae Yyacy 3aTtpumMkn Mix pazamu AB T1a C A.

Hexan HacTynHow 3amukaeTbcs pasa B. CurHan Big ges'storo komnapatopa 52 HagxoauTb Ha
nepLwmnn Bxia apyroro 58 ta apyrun Bxig neporo 57 enemenTtis BUKITKOYHE ABO, B pesynbTaTi Yoro
Ha Buxogi nepworo enemeHta BUKJIIOYHE ABO 57 3HuMkae curHan, sik Hacnigok go n'atoro
niynnbHWKa iMAyNbLCiB 67 NPUNUHAKOTL  HAAXoAUTW IMAYNbCKU, WO BIiAMNOBIAAE NPUNUHEHHIO
BMMIpIOBaHHSI 4acoBOi 3aTpMMKM Mixk dpazamm A Ta B, ockinbku BoHM 00MABi 3aMKHynucb. B Tom xe
yac Ha Buxogi gpyroro enemeHta BUKJITIOYHE ABO 58 3'aBnsieTbcsl curHan, WO NoAaeTbCcsl Ha
nepwmnin BXig oanHagusaToro enemeHta | 64, 3 BUXo4y SIKOro MOYMHAKOTbL HAAXOAUTM IMMAYNbCK OO0
LIOCTOro NivnnbHuKa 68, Wo Bignosigae BMMIpIOBaHHIO YacoBOi 3aTPMMKN Mk KomyTauismu das B Ta
C.

Mpun 3amukaHHi a3n C curHan HagxoouTb Ha NepLnin BXig TpeTboro 59 Tta gpyrun BXig Apyroro
58 enementis BUKIKOYHE ABO. Takum 4YnMHOM Ha BMxoaax nepioro 57, gpyroro 58 ta TpeTtboro 59
enemeHtiB BUKINIOYHE ABO BCTaHOBMIOOTLCS CUrHanM NOFMYHOrO Hyns, B pesynbTaTti 4oro go
NiYNNBHKKIB NepecTarnTb HAAXoAUTU iMNYNbCK, WO CBiAYMTbL NPO 3aBepLUEHHS npouecy KomyTauii. B
pesynbTari, B N'sToMy 67, Woctomy 68 Ta cbOMOMY 69 MiunnbHUKAxX iMNynbCiB 36epexeHo 3Ha4YeHHS
Mixda3HOT 3aTPUMKM KOMyTauii y BUrNAAi KiNbKOCTi iMNynbCiB reHepaTopa.

3HayeHHs n'sToro 67, woctoro 68 Ta cboMoro 69 niYnnbHUKIB NOAATLCS BiANOBIAHO HA NepLui
Bxoan gpyroro 70, TpeTtboro 71 Ta 4eTBepTOro 72 uMdpoBUX KOMMApaToOpiB, HA APYri BXOAU AKUX
nodaeTbCs HOPMOBAHE 3HA4YeHHSA MiK(asHOro 4vacy 3aTpuMKM KomyTauii Big Onoky 3agaHHs
HOPMOBAaHOI 3aTpuMKnM 66. Mpn BUKOHAHHI YMOBU MEpPEBULLLEHHS 3HAYEHHHA BMICTY NiYUNbHUKA Hag
HOPMOBaHMM 3HAYEHHSIM, Ha BUXOAi BiAMOBIAHWX KOMMApaTopiB 3'ABNAETbLCA CUrHan, WO nogaeTbed
Ha Bxoau nepworo 73, Apyroro 74 Ta TpeTboro 75 iHankaTopis.

Mpu 3aBepLUeHi kKOMyTaLii BUMMKaya, CUrHanu noriyHoi OAMHMLI 3 BUX0AiB BOCbMOro 51, aes'atoro
52 i pecaTtoro 53 KomnapaTopiB ModalTbCs Ha BXOAM AeB'ATOro enemeHTa | 61, 3 Buxogy SKoro
CurHan foriyHoi OAuHWLI HagXxoauTb Ha APYrui BXid4 BOCbMOro Tpurepa 62, obHynswum noro. Takum
YMHOM Ha BUXOAi BOCbMOrO Tpurepa 62 BCTaHOBMIOETLCS NTOMYHUA HYIb, O MPUNUHAE HAOXOOXKEHHS
iMNynbCiB Yepe3 gecAtui 63, oanHaguatTui 64 Ta ABaHaguaTuin 65 enemeHTn | OO NiYMMbHUKIB
iMMynbCiB.

Takox curHan noriyHol oamHuULI 3 BUxoAis komnapatopis 51-53 nocTynaloTe Ha BXOAWU enemMeHTa
ABO-HI 54, wo BCTaHOBMOE Ha MOro BUXOAi CUrHam foriYHoro Hyns, Yepes 3agaHuii NPoOMiXKOK Yacy
opHoBibpaTop 55 dopmye Ha CBOemy BMXOAi iMMynbC, sikMA 4Yepe3 woctuin enemeHT ABO 56
HaaxoOWTb Ha ApYyri BXoau N'aTtoro 67, woctoro 68 Ta cboMoro 69 niunnbHMKIB Ta 06HYNSE X, a Takox
BCTaHOBIHOE BOCbMUI Tpurep 62. Takmm YMHOM Cxema roToBa 40 HacTYMHOro LKy poboTu.

[na kopekTHoI poboTM NPUCTPOI HEOOXiQHO MOCTIMHY Yacy AudepeHLitoYoro enemeHTa 28
BMOMpaTV MEHLLOK Nepioay NPOXOMXKEHHS iMNynbCiB reHepaTopa iMnynbcis 25.

KinbkicTb pospsagis nepworo 34, gpyroro 48, Tpetboro 49 i yetsepToro 50 niYMNbHKKIB iMMYNbCIB,
a TaKoX KifbKiCTb KOMMapaTopiB i Tpurepis, WO (iKCYlOTb 3HAYEHHST KOMYTOBaHOIO CTPyMy Ta TUCKY
CTMCHEHOrO MOBITPs, BUOUPAETLCA B 3aNeXHOCTi Big Aiana3oHy BUMIPIOBAHOrO CTPyMy Ta TUCKY i Big
HeobXiAHOro CTyneHs1 TOYHOCTI BU3HAYEHHS BUTPAYEHOIo BUMUKAYEM PeECYpPCY.

OyHKUiOHanbHU  nepeTBopioBaY 24 MOXHaA peaniyBaTu Ha  MIKpocxeMi  MOCTIMHOro
3anaM'aTOBYYOro NPUCTPOLO, B SKi 3anmncaHi B KOXHIN i3 AeKinbkox obnacten nam'siti Koam, KOXeH i3
AKMX BigNoBigae neBHOMY KoedilieHTY nepepaxyHKy crpautoBaHHs poboyoro pecypcy BrvMMKaya B
3anexHocTi Big Oyab-AKoro i3 MOXIMBMX 3HAYEHb CTPYMY, KOMYTOBAHOIO BMMUKAYeEM, MpU NEBHOMY
3HA4YeHHi TUCKY CTUCHEHOro NoBiTpsA. Bubip Tiei um iHWOI obnacTi nam'aATi 3giCHIOETLCS B 3aNEXHOCTI
Bif, TOro, KM KoA, LLO BiANOBIAA€E 3HAYEHHI0 TUCKY CTUCHEHOTO MOBITPS, NoAAeTbCA 3 Tpurepis 22 i 23
Ha JyeTBepTUM i M'aTUn BXxoaun pyHKLiOHansHoro nepeTeopiosaya 24.

®OPMYIA KOPVUCHOI MOJEN!

MpucTpin ONa KOHTPOSIKO pecypcy MNOBITPSAHMX BUCOKOBOSIbTHUX BUMMMKaYiB, O MICTUTb NepLIni,
OPYrvi i TpeTi gaTtyuku CTpyMy, BUXOAM SKMX 3'€dHaHi BignoBigHO Yepes nepLuvin, apyrnin i TpeTin



10

15

20

25

30

35

40

45

50

55

UA 90254 U

KoMnapaTopu 3 nepunmm BXxogamu nepLioro, Apyroro i TPeTboro TpuUrepis, BUXOOAU SKUX NiOKMIOYEHI
BiQNOBIOHO OO0 MepLloro, Apyroro i TpeTboro Bxoais apyroro enementa ABO, a Takox BignosigHO OO
Kepyloumx BXoAiB NepLuoro, Apyroro i TPeTbOro eNeKTPOHHMUX KITHoYiB, BUXOAM SIKUX 3'€eQHaHi 3 BXo4amu
YeTBEPTOro i N'ATOro KoMnapaTtopiB, a aHanorosi BXoAu MNigKMOYeHi BiANOBIAHO 4O BUXOAIB NepLUoro,
APYroro i TpeTboro AaTyukiB CTpymy, Buxig gpyroro ernemeHta ABO 3'egHaHMiA 3 nepLuMM BXOLOM
wncpatopa, Opyrun i TpeTin BXxoan AKOro nNigkmntoveHi BignoBiAHO A0 BMXOAiIB YeTBEpPTOro i n'atoro
Tpurepis, nepLli BXoan sIkux 3'egHaHi BignoBigHO 3 BUXO4aMu YETBEPTOro i N'AToro KomnapaTopis, a
Apyri BXoau pasom 3 ApyrMMu BXO4amu NepLUoro, Apyroro i TpeTboro Tpurepis i NepLloro nivnnbHuKa
iMNynbCiB NigkNtoYeHi 4o Buxody neporo enemerdta ABO, nepLuunin Bxig SKOro 3'€AHaHnin 3 BUXOA0M
Onoka ycTaHOBKW Hynd, Apyrvi BXig nNigkniodeHun oo Buxody opmyBada iMnynbCiB, a TPeTin BXia
3'eQHaHWI 3 BUXOOOM enemMeHTa 3aTPUMKN CUrHany, BuXif gatyvka KomyTauil nigkrnioyeHnii o Bxoay
andepeHuiloyoro enemMeHTa Ta NepLlloro BxoAy ApYyroro enemeHta |, Buxig sikoro 3'egHaHun 3i
BXOOOM hopmyBaya iMnynbcCiB i 3 ApyruM BXOOOM MepLIOro enemMmeHTa |, 4o nepLuoro Bxoay siKOro
NigKIOYeHA BUXigQ NepLUoro reHepaTtopa iMnynbsciB, a BMXig 3'€4HaHWI 3 NepLuMM BXOAOM MepLUOro
nivunbHWKa iMNYnbCiB | 3 NepwnMn BXogaMm 4eTBEPTOro, LLOCTOro i BOCbMOro enemMeHTiB |, Buxia
AndbepeHLitolodoro enemMeHTa nigknioyYeHnn [0 nepmx BXOAIB TPETbOro, N'ATOro i CbOMOro
enemeHTiB |, gpyri Bxoan sikmx 3'egHaHi 3 BMXO4aMu BignNoBigHO NepLloro, ApYyroro i TpeTboro
enemeHTiB HI, BXoOn AKMX B CBOK 4epry MigkroYeHi BignoBigHO OO BMXOAIB NepLloro, Apyroro i
TPEeTbOro Tpurepis, BUXo0AM TPETbOro, N'ATOro i CbOMOro eniemMeHTiB | 3'egHaHi BigNOBIAHO 3 NepLUMMK
BXOOaMM TPETbOro, YeTBepToro i n'atoro enemeHtie ABO, apyri Bxoan SKMX MigknioveHi BignoBigHo
00 BUXOAIB YETBEPTOro, LWOCTOro i BOCbMOro enemeHTiB |, a Buxoau 3'eqHaHi BignoBigHoO 3i Bxogamu
ApYroro, TPETbOro i YeTBEPTOro NiYMMbHKKIB iIMNYNbCiB, APYri BXOAW Y€TBEPTOro, LWOCTOro i BOCbMOTO
enemeHTIB | nigknioYveHi BignoBigHO 0O BUXOAIB NEPLUOro, ApYroro i TpeTbOoro Tpurepis, BUXi4 gaTyvka
TUCKY 3'€QHaHMI 3i BXO4AMM LLOCTOrO i CbOMOro KOMnapaTopiB, BUXOAM SIKMX MNiAKMIOYEHi A0 nepLumnx
BXOZiB LLOCTOrO i CbOMOro TpUrepis, Apyri BXOAM SKMX 3'€dHaHi 3 BMxogom nepworo enemeHta ABO, a
BUXOAWM MiAKMOYEHI 0O 4YeTBEepToro i M'AToro BxoAiB (OYHKLIOHANbHOro nepeTBoOploBaYa, nepLuni,
OpYrun i TpeTi BXOAW sikoro 3'e€dHaHi BignoBigHO 3 nepLumMm, Apyrum i TpeTiM Buxogamum wmndpaTopa,
BXi, enemMeHTa 3aTpMMKM CUrHany Ta Opyrui BXig Apyroro enemeHTta | nigknitodeHi oo suxoay
nepLioro uuncgpoBoro koMmnapatopa, nepwa BXxigHa uUudpoBa LUMHA SAKOro 3'egHaHa 3 BUXIOHOH
LMdPOBOIO WMHOK (PYHKLIOHANLHOro nepeTesoptoBaya, a apyra - nigkrnodeHa 4o BUXIAHOI LMdPOoBOI
LUWHWX MepLUOoro MivurbHMKa iMNynbCiB, SKMN BiAPI3HAETLCA TUM, WO BBEAEHO BOCbMWUN, AEB'ATUN Ta
aecatui komnapatopu, enemeHT ABO-HI, ogHoBiGpaTtop, woctun enemeHt ABO, nepwwnin, gpyrun Ta
TpeTin enemeHtTn BUKIIIOYHE ABO, Apyrun reHepatop iMnynbcCiB, BOCbMUI Tpurep, AEB'ATUN,
OeCATUA, OONHAJUATMIA Ta ABaHAOUATUA enemMeHTu |, Bnok 3agaHHA HOPMOBAHOI 3aTPUMKK, N'ATUMN,
LIOCTUA Ta CbOMMUIN IYUITbHWKM iMMNYNbLCIB, OPYrUK, TPETin Ta 4YeTBepTUN UUdpOoBiI KoMnapaTopwu,
nepLunn, Apyrun i TpeTin iHaukaTopu, NPUYOMY BUXOOU NEpLLOro, APYroro i TPeTbOoro AaTtyukie CTpymy
3'egHaHi BigNOBIAHO 3i BXOo4aMW BOCbLMOrO, AEB'ATOrO i AecAToro KommnapartopiB, BWUXig BOCbMOro
KomMnapaTtopa nigknoyeHnii oo nepwunx sxogis nepworo enementa BUKIKOYHE ABO Ta enemeHTa
ABO-HI, po gpyroro Bxogy TpeTboro enemeHta BUKIKOUHE ABO, a Takox OO TpeTboro Bxoay
OeB'aToro enemeHTta |, Buxig OeB'dTOro komnapartopa 3'€QHaHWin 3 nepwvMMy BXodamu Opyroro
enemeHta BUKIIIOYHE ABO Ta ges'storo enemeHTta |, 3 ApyrMM BXOAOM MEpLUOro enemMeHTa
BUKITIOYHE ABO, a Takox 3 TpeTim Bxogom enemeHta ABO-HI, Buxiga gecatoro komnapaTtopa
NigKItoYeHnin 4o nepworo Bxoay Tpetboro enementa BUKIKOYHE ABO Ta go apyrux BxoAis Apyroro
enemeHTa BUKJTKOYHE ABO, enemeHTta ABO-HI i geB'atoro enemeHTa |, BUXoam nepLuoro, Apyroro i
Tpetboro enementieB BUKIMKOYHE ABO BignoeigHO 3'egHaHi 3 nepwvMym BXogamu  OecsaToro,
OAMHAOUATOro i ABaHaAOUSATOro enemMeHTiB |, BUXoau AKMX BigMoBIAHO MNiAKMOYEHi 0O neplinx Bxoais
N'ATOro, LWOCTOro i CbOMOro MiYUbHUKIB iMNYNbCIB, BUXIOHI LMAPOBI LLUMHM SKMUX BiANOBIOHO 3'€qHaHi 3
nepwvMu BXigHUMKU LMPPOBUMU LUIMHAMW OPYroro, TPeTboro i YeTeepToro LmMdpoBnxX KoMnapaTopis,
BUXid4 Opyroro reHeparopa iMnynbCiB MNigKNIOYEHWA [0 TpeTixX BXOAiB AeCAToro, OAMHaAUSTOro i
ABaHaguaToro enemeHTiB |, Buxig ges'storo enemeHta | 3'egHaHuii 3 OpyruMm BXOAOM BOCbMOrO
Tpurepa, BUXia4 SIKOro MigKNIOYEHMW OO0 APYrMx BXOAiB AEeCATOro, OAWHAAUSATOro i ABaHaguaToro
enemeHTiB |, Buxig enemeHta ABO-HI 3'egHaHuin 3 Bxogom ogHoBibpaTopa, BMXig sSIKoro nigknio4eHun
0o apyroro Bxofy wocTtoro enemeHta ABO, nepwiumin BXig SIKOro 3'€edAHaHUM 3 BUXOAOM NepLUOro
enemeHTa ABO, a Buxig NigknoYeHUn 0O ApYrnx BXOAiB N'ATOrO, LUOCTOrO i CbOMOro MiYUMbHUKIB
iMNynbCiB Ta A0 MNepworo Bxody BOCbMOro Tpwurepa, BuxigHa uudpoBa wwmHa 6Gnoka 3agaHHA
HOPMOBaHOI 3aTpUMKM 3'€dHaHa 3 APYrMMM BXiAHUMU UMAPOBUMMK LUMHAMMU OPYrOro, TPEeTbOoro i
YyeTBEPTOro LMGpPOoBMX KOMMapaTopis, BUXOAMN AKX BiAMNOBIAHO MIOKIOYMEHiI OO nepLlloro, Apyroro Ta
TPeTbOoro iHaukaTopiB.
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