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(57) NiHiAHUA AUMOBUIA NOXEXHUIA CMOBILLyBaY, sIKUIA
ckrnapgaeTbcsl 3 6noka BunpomiHooBada Ta 6Gnoka
npuiiMada, 6nok npuiimada MiCTUTb nepLui ABi knemu,
nepuii gioa, crabiniTPoH, nepLunii i Apyruit CTPYMOBI
KNioYi, nepLumnii i gpyruin ingukaropu, 6nok o6pobku
curHany, nepwui KoHaeHcatop, nigcuniosad i ¢poTo-
aioa, a 6nok BUNPOMIHIOBAYa MICTUTbL BUMPOMIHIOHO-
Ynil iHpaYEepPBOHUI Aioa, TPETIO i YETBEPTY KNnemu,
ApyruidA  giog Ta nepwuii  CTpymMooBMe KyBarbHURA
erneMeHT, APYruiA | TpeTid KoHAeHcaTopu, TPeTii
CTPYMOBUIA KIHOY Ta reHepatop iMnynecie, NpuvomMy
00 NepLuotl Knemu Yepes nepLunin gioa NiaknoveHui
nepwnin BUXig NepLloro CTPYMOBOTO Krwuda i katog
cTabiniTpoHa, aHOA AKOro 3'€AHAHUIA 3 NEPLUMM BUXO-
AOM APYroro CTPYMOBOTO KIo4a, APYruin BUXi4 AKOro
yepes Neplunin iHaukatop 3'e4HaHWi i3 APYrow kne-
MOIO, a BXig APYroro CTpymMOBOro Knio4a nigknioveHuin
00 nepLoro sBuxoay 6noka o6pobku curHany, apyrun
BUXiA AKOro 3'e¢QHaHUA i3 BXOAOM NEPLLOro CTPYMOBO-
ro Knwuya, Apyruid BUXia SKOro 4yepes Apyruin iHguka-
TOp 3'eQHaHUR i3 APYro KNEeMOoK, NepLnM BUBOAOM
nepLloro KOHAeHcaTopa i nepwuMMiu BUBOAAMMU KUB-
neHHs nigcunoBada i 6noka o6pobku curHany, apy-
TMA BWBI4 >XUBMEHHA AKOro 3'€AHaHWW i3 ApYyrum BU-
BOAOM >KUBIMEHHS1 nmigcumnioBada i gpyrum BUBOAOM
nepLIoro KoHAeHcaTtopa, Buxig nigcunioBadva 3'egHa-
HUiA 3 Nnepwnm BXodom 6roka o6pobku curHany, a oo
BXOAiB nmigcunioBada nigknioveHuin otoaiod, onTuu-
HO 3B'A3aHUA 3 BUMNPOMIHIOYUM iHPAYEPBOHUM
Aiogom, TpeTa Knema Jepes apyruin gioa s'eaHaHa 3
BXOAOM MEPLUOro CTPYyMOOBMEXYBanLHOro ernemMeH-
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Ta, BUXig AKOro 3'‘edHaHWid 3 aHOAOM BUMPOMIHIOHYO-
ro iHdppavyepBOHOro gioga i nepwnum BUBOAOM ApPYro-
ro KOHAeHcaTopa, APYrui BUBIA AKOrO 3'€gHaHWi i3
YETBEPTOK KNEMOLD, WO NigKMoYeHa 4o Apyroi kne-
MK 6noka npuiamMava i 4O NepLuoro BUXOA4Y TPETbOro
CTPYMOBOTO KItOMa, NEPLUOrO BUBOAY XXUBMEHHA re-
Hepartopa iMAynbCiB | NEPLOro BUBOAY TPETLOMO KOH-
JeHcaTopa, APYruid BUBIA AAKOTO 3'€AHAHUN i3 ApPYrUM
BUBOAOM >XUBMIEHHA reHepaTopa iMnynbcis, 40 nep-
LWOr0 BUXOAY AKOro MigKMOYEeHWH BXi4 TPeTbLoro
CTPYMOBOIO Kfo4a, SKMA BigpisHAETbCA TUM, WO
6rnoK BUMNPOMIHIOBA4Ya A0AATKOBO MICTUTL APYruid
CTPYMOOOMEXYBaNbHUIA €NeMeHT, 4YeTBEepTUn CTpy-
MOBMWIA KIHOY, MEPLUMA PE3UCTOP | TPETIn iHaukaTop,
reHeparop iMnynbCiB BUKOHAHWA 3 4OOATKOBUMU BU-
xogamu, a 6nok npuiMada goaaTtkoBo MICTUTbL M'ATY
Knemy, Komnapatop CTpymy, MepemMukad, TpeTii
CTPYMOOOMEXYBanbHUA eneMeHT Ta Apyruid pesuc-
TOp, a 6nok o6pobku curHany MIiCTUTb BUKOHAHWUIA 3
A0AaTKOBMMU BXOZamu i BUXOAAMU, MPUYOMY BUXIA
ApYroro CTpymMooBMmexyBanbLHOro enemMeHTta 3s'egHa-
HWA i3 ApyruM BUBOAOM TPETLOrO KOHAEHcaTopa, a
BXi, APYroro CTpyMOOOMEXyBanLHOro enemeHTa
3'eHAHUIA 3 KATOAOM APYroro gioaa i nepwnum BUXO-
JOM 4YEeTBEpTOro CTPYMOBOTO Khiova, APYruid BuUxig
AKOro 3'€QHaHWIA i3 YETBEPTOK KNEMOID, a BXig 4eT-
BEPTOro CTPYMOBOIO Kftoua MigknioveHnin o gpyroro
BUXOQY reHepatopa iMNynbciB, TPETid Buxig sKoro
yepes NocnigoBHO 3'eAHaHI NepLUM PE3UCTOp | TPeTii
iHOUKATOP MIAKMOYEHUA 40 NEPLUOrO BUBOAY TPETLO-
ro KOHAeHcaTopa, TpeTsa Knema 3'edHaHa 3 M'ATol
KNemoto, A0 AKOT NiAKNIOYEHWA NepLunMid BXig Komna-
patopa CTpyMmy, APYruin BXxig sKOro 3'egHaHuid 3 nep-
L0 KMEeMOoI0, BUXig Komnapatopa CTpyMy 3'egHaHui
i3 apyrum Bxoaom 6noka obpobku curHany, oo Tpe-
TbOro BXOAY SAKOTO NiAKMOYEHWMIA Nepemukad, apyrui
BUBIA XMBNEHHA 6noka oB6pobku curHany nigknode-
HUA [0 BUXOAY TPETLOrO CTPYMOOBMEXKYBANbHOIO
enemeHTa, BXi4 AKoro 3'egHaHUin 3 KaTO4O0M NEpPLIOro
aioga, a TperTiin Buxia 6noka obpobku curHany vepes
APYrMid pesnucTop 3'eaHaHui i3 Apyrum BUXO4OM ApPY-
roro CTpyMOBOTO KIo4a.
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BuHaxig BigHOCUTLCA A0 ranysi NOXexHOoT curHa-
nizauii i moxxe 6yTU BUKOPUCTAHMIA B CUCTEMAX ABTO-
MaTWUYHOT MOXEXHOT curHanisauii B AKOCTi RiHiHOrO
OUMOBOTO MOXEXKHOro ChnosillyBava Ans npuMilleHb
BENUKUX Nnowy i 06'eMiB Ana BUABNEHHA 36iNbLUEHHS
ONTUYHOT LWiNLHOCTI NOBITPA NO IHTEHCUBHOCTI NOrNU-
HaHHA CBITNOBOrO iHPaYePBOHOro BUNPOMIHIOBAHHA.

BigoMuin cnosillyBay NOXEXHUA AUMOBUA MiHiiA-
HUR (www.samoxa.ru MsseLwatens NoXapHolid AbIMO-
BOW NMUHelHbIn UMOJT), wo cknagaeteca 3 6rnoka Bu-
npPoMiHOBa4a i 6noka npuiimava, AKi
PO3TALLOBYIOTLCA APYr HANpOTWM Apyra Ha 3HaudHii
BifCTaHi, 3B'A3aHi Mixk coB0t0 NiHiEl0 3B'A3KY i NigKmnto-
yarTbCa A0 Npunagy NpUAMansHO-KOHTPONLHOrO No
YOTUPLOXMPOBIAHIK cxemi wnendya NoXKexHOT curHa-
nisauii. BiooM1IA TakoX CNoBiLLyBay NOXKEXHUNA JUMO-
BUA OMNTUKO-EMNEKTPOHHWA MiHIAHMA 6424  dipmu
System Sensor (JluHelHbId n3Bewartens 6424, UNH-
CTpyKuMs no akcnnyatayuun. Cucrem CeHcop daup
JeTekTopc), WO TakoX CKnagaeTbca 3 6roka BUNpoO-
MiHIOBaua i 6noka npuiimava, siki po3TaLIOBYHOTbLCS
APYr HANPOTU gpyra Ha 3Ha4YHIA BiACTaHi, 3B'A3aHi M
co6010 niHieto 3B'A3KyY i WO NigKno4anTLCa 40 npuna-
4y NPUAManbHO-KOHTPOMNBLHOIO MO YOTUPLOXNPOBIAHIN
cxXemi wnerga NnoxexxHoT curHanisau,i.

[0 Hedonikis UMX CNoBillyBaYiB BigHOCUTLCA BU-
COKE CMOXUBAHHS CTPYMY B YEPTOBOMY PeEXUMI po6o-
TW, WO HEe A03BONAE MigKMOYaTU AaHUA CnoBilyBay
40 npunagy npuiMansHO-KOHTPOMBLHOTO 3a AONOMO-
ror ABOXMNPOBIAHOTO Wneida NoxXexXHOT curHanisauii.

Haii6inbw 6nu3bkuM A0 BUHAXOAY € NiHIAHUIA
OUMOBUIA  NOXexHWA  cnosiwysady  (Mssewarens
ObIMOBOIN MOXapHbIA nuHelHblid NM212-7 "AMN-
1". TexHu4yeckoe onucaHue U UHCTPYKUMA No aKcnnya-
Tauun [B2.404.023TO), wo cknagaerbcsa 3 6noka
BUNpPOMIiHIOBaYa i Bnoka npuiimada, 6ok BUNPOMIHIO-
Ba4a MICTUTb nmepuwi ABi knemu, nepwuin aioa, crabi-
NITPOH, NEPLUMA | APYTUA CTPYMOBI KMHOMi, NEPLUAi i
apyruid inaukatopu, 6nok o6pobku curHany, nepLumi
KoHaeHcaTop, nigcunoBad i ¢otogion, a 6nok Bu-
NPOMIHIOBaA4Ya MICTUTE BUNPOMIHIOKYUA iHpavepBo-
HURA gioa, TPETIO N YETBEPTY KNeMu, ApYrui aiod Ta
nepwunii CTpyMoobmerkyBansHUN enemMeHT, APYrui i
TPETIN KOHAEHcaTopu, TPEeTih CTPYMOBUWA KN4 Ta
reHeparop iMAynbCiB, MPUYOMY [0 Meploi Knemu
yepes nepwuii giod nigKMNIOMEHUA neplnini BUXia
nepLloro CTPYMOBOrQ Kroua i karop crabiniTpoHa,
aHoA, AKOro 3'eqHaHU 3 NEepwnM BUXOAOM APYroro
CTPYMOBOTO KrMo4a, APYrMiA BUXiA AKOTO 4epes nep-
WK iHaMKaTop 3'€gHaHWi i3 gpYyrol KNemoto, a BXig
LbOro CTPYMOBOTMO Knto4va NigKMOYMEHUA Ao nepLuoro
BuUxoay 6noka o6pobkn curHany, Apyruidi BUXig sKOro
3'eQHAHNUA 3 BXOAOM MNEPLUOro CTPYMOBOMO KA,
APYrMiA BUXIO AKOro vepes ApYyruin iHgukaTtop 3'‘eaHa-
HURA i3 APYrol KNemow, nepunmM BUBOAOM NEPLUOro
KOHAEeHcaTopa i nepwuMMy BUBOAAMU XUBMEHHSA Nia-
cunoBada i 6noka o6pobku curHany, Apyruii BuBia
KUBMEHHA AKOro 3'e¢4HaHUR i3 ApPYyruM BUBOAOM >KUB-
NEeHHsa nigcuniosaya i Apyrum BUBOAOM NEPLUOro KOH-
JeHcaropa, BuXig niacunoBada 3'edHaHui 3 nepmum
BXOAOM 6roka o6po6ku curHany, oo BXoAais niacunto-
Baya nigknoueHuii gotoaiod, ONTUYHO 3B'A3aHUN 3
BUMPOMIHIOOYUM  iH(ppavepBOHUM AiodoMm, TpeTsa
Knema Jepes apyrui giog s'‘egHaHa is BXogom nepLuo-
ro CTPyMOOGMEXYBamNbHOrO €neMeHTa, BuXig AKOro
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3'eHAHUIA 3 aHOAOM BUMPOMIHIOYOrO iH(ppauepBo-
HOro gioda i nepwum BMBOAOM APYroro KOHAeHcaTto-
pa, Apyruid BUBIA AKOTO 3'€AHAHWUN i3 TPETLOKO Kne-
MOIO, WO MigKMOYEeHa Ao Apyrot Knemu i 4o nepLumx
BUBOAIB >XMBFIEHHA TPETLOrO CTPYMOBOrO Knwo4a i
reHeparopa iMnyneciB, TPETIN KOHAEHCATOP NigKMHo-
YEeHU MK BUBOJAMU >KUBMEHHA reHeparopa iMnynb-
CiB, 40 NEpLUOro BUXOZY AKOrO MigKMOYEeHUH BXig
TPETLOro CTPYMOBOTO KItova.

HeponikoM gaHoro cnosillyBava TakoX € BUCOKE
CNOXXMBAHHA ENEKTPUYHOTO CTPYMY BiA ABOXMPOBIA-
HOrO Lwnerdpa nNoXXexxHOT curHanisauii B 4eprosomy
pexxumi poBoTH, CpUUUHEHE TUM, WO 610K BUNPOMI-
HioBada 6e3ynuHHO copmye iMnynbcu iHhpavepso-
HOro BUNPOMIHIOBAHHA (PikCOBAHOT YacToTu, a 6nok
npunMava 3aincHioe 06pobKy pesynbTaTtiB KOHTPOMO
no iHTErpanbHUX XapakTepUCTUKAX LIbOr0 YacTOTHOIO
curHany.

B oCHOBYy BMHaxoay MOCTaBMNEHO 3aAadvy 3MeEH-
LWEHHA CTPyMYy ChOXWUBaHHA CroBilyBayem Big
wneida NoxexHoi curHanisauii B 4eproBoMy pexkumi
po60oTK 3a PaxXyHOK BUKOPUCTAHHSA PEXUMY OOHOKpa-
THUX iIMAYFILCHUX NOCUNOK iHppaYepBOHOro BUNPOMI-
HIOBAHHSA GrOKOM BUNPOMIHIOBAHHSA | CUHXPOHHOT 06-
pobkn napameTpiB UMX iMAynbciB GNOKOM npuiimava
npu MiHIManNbHOMY CTPYMi CMOXMBAHHA K GNOKOM
BUNPOMIiHIOBAYa, Tak i GNokom npuiiMayda B NPOMiXKkax
yacy MK iMaynbcamu iHpadvepBOHOrO BUMNPOMIHIO-
BaHHS.

[MocTaBneHa 3agava BUPILLYETLCA TUM, WO Y ni-
HIMHOMY AUMOBOMY MOXEXHOMY CMOBIiLLyBadi, AKWUI
ckrnagaetbcsl 3 6noka BunpoMmiHooBada Ta 6noka
npuinMava, 6nok npuilmada MiCTUTb NepLli ABi KNemu,
nepwui giod, cTabiniTpoH, nepwuid i APYruin CTPyMOBI
KModi, neplmin i gpyruin ingukatopu, 6nok o6pobku
curHany, nepwui KoHaeHcartop, nigcuniosad i oTo-
agiog, a 6nok BUNPOMiHIOBaYa MICTUTb BUMPOMIHIOH-
Yuin iHppauepBOHUI Aioa, TPETIO K YETBEPTY KNemu,
ApyruiA  giog Ta nepwuii  CTPyMOOOMeEXyBarbHUIA
erneMeHT, ApPYyruid i TPpeTin KoHAeHcaTopu, TpeTii
CTPYMOBWIA KIHOY Ta reHepatop iMnynbCiB, Npuyomy
00 NepLuol Knemu Yepes nepLunin gioa NigknoveHuin
nepLwmnin BUXig NEepLLIOro CTPYMOBOrO Krwya i KaTopa
cTabiniTpoHa, aHoA AKOro 3'€AHaHWUIA 3 NEPLUUM BUXO-
AOM APYroro CTPYMOBOrO Knio4a, ApYruin BUxig AKoro
yepes neplunin iHaukatop 3'e4HaHWi i3 Apyrow kne-
MOI0, a BXig APYroro CTPYMOBOrO Kfto4a nigknioveHuin
00 nepLioro suxoay 6noka o6pobku curHany, gpyrui
BUXig AKOTO 3'€AHAHWUIA i3 BXOAOM NEPLLOro CTPYMOBO-
ro Knwo4va, Apyruin Buxig SKOro vepes Apyruid iHauka-
TOp 3'eQHaHUR i3 APYroro KNEMoK, NepLnM BUBOAOM
NepLIOro KoHAEeHcaTopa i NeplwuMiu BUBOAAMMW KUB-
neHHs nigcunoBada i 6noka 06pobku curHany, apy-
MMiA BMBI4 XXUBMEHHA AKOro 3'€gHaHWin i3 APYrUM BU-
BOAOM >KUBMEHHA nigcunoBava i ApyruM BMBOAOM
nepLUIoro KoHAeHcartopa, Buxig nigcuniopada 3'‘egHa-
HUIA 3 nepwnM Bxoaom 6roka o6pobku curHany, a oo
BXOAIB nigcuntoBava nigknioveHuin gotoaiod, onTuu-
HO 3B'A3aHUA 3 BUMPOMIHIOYUM iHPaAYEPBOHUM
Aioaom, TpeTa Knema 4vepes apyrui gioa s'‘egHaHa 3
BXOAOM MEPLLOr0 CTPYMOOBMEXKYBAmNbLHOIO enemeH-
Ta, BUXig AKOro 3'‘edHaHWid 3 aHOAOM BUMPOMIHIOKYO-
ro iHdppavyepBOHOro gioga i nepwnum BUBOAOM ApPYro-
ro KOHAeHcaTopa, APYrui BUBIA AKOrO 3'€gHaHWi i3
TPETLOK KNEMOI , WO MigKMYeHa go Apyroi Knemu
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6noka npuAmadva i oo neploro BUXody TPETbOro
CTPYMOBOTO KItOYa, NEpLUOr0 BUMBOAY XXUBIMEHHA re-
Hepartopa iMNynbCiB i NepPLLIOro BUBOAY TPETLOIO KOH-
JeHcaropa, ApYruid BUBIA AKOro 3'eAHaHWUi i3 gpyrum
BUBOAOM >XUBMIEHHA reHeparopa imnynecis, 40 nep-
LWOr0 BUXOAY SKOro MigKNIOYEHUH BXid TPETLOro
CTPYMOBOTO KNio4a, BiAMoOBigHO A0 BuHaxoady, 6nok
BUMPOMIHIOBa4Ya A0AATKOBO MICTUTH APYTMA CTPYMO-
06MeXyBanbHU enemMeHT, 4YeTBEepTUA CTPYyMOBUN
KIHOY, NEepLUMA pe3nucTop i TPETin iHaukaTop, reHepa-
TOP iMNYNbCIB BUKOHAHUIA 3 JOAATKOBUMU BUXOAAMM,
a 6nok npuamMava AoAaTkoBO MICTUTbL M'ATY KNemy,
KoMnaparop CTpyMmy, nepemukad, TPeTik cTpymoo6-
MEeXyBanbHUA enemMeHT Ta ApYruii pesncTop, a 6ok
06pobKM cuUrHany BUKOHAHWUIA 3 AOAATKOBMMU BXoAa-
MKW i BUXOAAMU, NMPUYOMY BUXi APYroro CTpymoot-
MEXyBasnbLHOro eneMeHTa 3'egqHaHuil i3 Apyrum BUBO-
JOM TpeTboro KoHAeHcaTtopa, a BXig4 A[pyroro
CTPYMOOBMEXYBANbLHOTO efieMeHTa 3'€AHaHuil 3 Ka-
TOAOM APYroro gioga i nepwum BUXo40M YETBEPTOro
CTPYMOBOTO Knio4a, APYruin Buxig SKOro s'eaHaHuid i3
TPETLOK KINEMOIO, a BXi4 4YETBEPTOro CTPYMOBOTO
KIro4a NigknioveHuin 4o gpyroro BUXo4y reHeparopa
iMNynbCiB, TPeTid BUXig AKOro 4vepes noCigoBHO
3'eHaHi NepLwnin pesnucTop i TPeTin iHaAUKaTop niak-
MIOYEHUIH A0 MEPLUOro BUBOAY TPETLOTO KOHAEHCATO-
pa, TpeTa knemMa 3'edHaHa 3 N'atol KNemow, 40 AKoT
NigKMIOYEHMA NepwniA BXi4 Komnapatopa CTpymy,
APYrMiA BXi4 AKOro 3'egHaHUR 3 NEPLLOID KNEMOLO, BU-
Xi4 KomMnapatopa CTpymy 3'eQHaHUi i3 Apyrum BXO-
aom 6noka o6pobku curHamny, OO TPeTbOro BXoay
AKOro MigKMYEHUA nepeMukad, APYruin BUBIL >KUB-
neHHsa 6noka o6pobku curHany niaknioyYeHuin oo Bu-
X0Ay TPETLOro CTPYMOOOMEXKYBANBHOrO enemMeHTa,
BXiA AKOro 3'egHaHMA 3 KaToAOM MepLlioro giogda, a
TpeTin Buxig 6rnoka oBpobku curHany vepes apyrui
pesnucTop 3'egHaHWn i3 APYruM BUXOAOM TPETLOro
CTPYMOBOTO Krito4a.

Y Takuin cnoci® RiHIAHAA AUMOBUIA MNOXKEKHUA
CMOBILLYBAaY, XXUBMEHHA AKOro 34IMCHIOETLCA Big ABO-
XMPOoBigHOro wneida noxexHol curHanizadii, 3abes-
nevye mMane CrnoXuWBaHHA CTPyMy Big LbOro wnerda
B 4eproBoMy pexumi pobotu. Lle 3anesneuyerbes
TOMy, WO 6nok BuNpoMiHoBa4a cpopmye CUrHamnm
iHbpa4YepBOHOro BUMPOMIHIOBAHHA KOPOTKOYACHUMU
NOCUMKaMK i3 3HAYHUMU MPOMIXKKAMU Yacy MK LMK
NOCUINKaMu, a TakoX CUrHanu CiHXpoHisauii, wo no
NaHUOTy XXUBMEHHA Gnoka BUMpPOMIHIOBa4a nepepa-
I0TbCA Ha 6nok npuimava. Kpim toro 6nok npuinmava
B YEpProBOMy pexxuMi poBoTu Takox 3abesnevye MiHi-
ManbHe CMOXUBAHHA CTPYMY Bid Lnendya noxxexHoT
curHanisauil, ToMy L0 enekTpOoKUBNEHHa 6noky o6-
poBKM curHany 34iNCHIOETLCA iIMNyNbCaMu Big nepLuo-
ro KOHAEHCATopa CUHXPOHHO 3 CUrHaNaMu CUHXPOHI-
3auii, Wo HagxoasaTb Ha 6ok 06pobKM curHany yepes
KoMnaparop CTpyMmy.

Ha oir.1 npeacraBneHa 6nok-cxema iHiAHOTO
AUMOBOTO MOXEXKHOTO CMOBiLLlyBaua.

JTIHIRHMIA AUMOBKUIA NOXKEXHWUI cnosiwyBay (Pir.1)
MicTUTL 65110k 1 BUNPOMIHIOBaYa i 6nok 2 npuiimava.
Bnok 2 npuima4va MicTUTb nepuwli Asi knemu 3 i 4 gna
NigKMYEeHHA wnenda noXexKHoT curHanisayi, a ta-
KOX nepwui aiog 5, yepes akMi neplia knema 3
s'egHaHa 3 nepwuM BUXOAOM MEPLUOro CTPYMOBOTO
kntoya 6 i katoaom cTabiniTpoHa 7, aHod SIKOrO MiaK-
MIOYEHUA A0 NEPLUOTrOo BUXOAY APYroro CTPyMOBOro
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Kniova 8, Apyrui Buxig AKOro 4yepes nepLunin iHguka-
TOp 9 3'egHaHUn i3 APYrol KNemow 4 i nepuum BuU-
BOAOM >MBNeHHa 6noka 10 o6pobku curHany. MNep-
wunin Buxia 6noka 10 o6pobku curHany 3'egHaHUR i3
BXO4OM APYroro CTPYMOBOroO Kritoda 8, a Apyruin Buxig
6rnoka 10 o6pobku curHany 3'egHaHUiA i3 BXOAOM
nepLoro CTPYMOBOrO Knwoya 6, Apyruin Buxia sikoro
yepes Apyruin iHgukatop 11 3'egHaHuid i3 gpyrowo
KMemMoto 4, NnepLuMm BMBOAOM MEPLLOTrO KOHAEHcaTopa
12 i nepwmM BUBOAOM KMUBMEHHA nigcuntosada 13.
Opyrnid BuBIg NepLUOro KoHAaeHcatopa 12 3'eaHaHui
i3 ApyrMMu BUBOAAMM XUBMEHHA 6roka 10 o6pobku
curHany ta nigcunioeadva 13, 40 BXOAiB AKOro Migk-
noveHunin potoaioa 14. dotoaioa 14 oNTUYHO 3B'A3a-
HAA 3 BUMNPOMIHIOKYMUM iH(ppauepBOHUM CBITNOAIO-
aom 15. Tpeta knema 16 udepes apyrun giog 17 i
nepwnin CTpyMoobmexxyBansHuii enemeHTt 18 3'eaHa-
Ha 3 aHOAOM BUMPOMIHIOKYOro iHpa4YEpPBOHOrO Aio-
Aa 15 i nepwum BUBOAOM APYroro KoHaeHcatopa 19.
Opyruil BuBig Apyroro KoHaeHcatopa 19 yepes veT-
BepTy knemy 20 3'egHaHuin i3 gpyrot knemoto 4. Ka-
TO4 BUNPOMIHIOMOro iH(ppavepBoHOro aioga 15
3'e4HaAHUIA 3 NEepWUM BUXOAOM TPETLOrO CTPYMOBOTO
Knova 21, apyruid Buxig aKoro s'egHaHuin i3 gpyrum
BUBOAOM APYroro KoHaeHcartopa 19 i nepwum BUBO-
OOM >KUBMEHHA reHeparopa 22 iMNynbCiB, NepLuni
BUXiA AKOro MigkniYeHuin 40 BXOAY TPETLOro CTpy-
MOBOrO Knova 21. Opyruidi BUBIA XKUBNEHHA reHepa-
TOopa 22 iMNynbCiB 3'€¢AHaHWiA 3 nNepnMM BUBOAOM
TPETLOro KOHAeHcaTopa 23 i BUX04OM APYroro CTpy-
MooOMeXyBanbHOro eneMeHta 24. Bxig apyroro
CTPYMOOOMEXYBANLHOrO enemeHTa 24 3'egHaHuii i3
BXOAOM NEPLLOro CTPYMOOBMEXYBANbLHOrO enemMeHTa
25, BXig AKOro NiaknioYeHnin 40 APYroro BUXO4y reHe-
patopa 22 iMnyneciB, a Apyrud Buxia - A0 APYrux
BUBOAIB APYroro i TpeTboro KoHaeHcaTtopis 19 i 23.
TpeTiin BUXig reHepaTopa 22 iMOynbCiB Yepes nocni-
OOBHO 3'¢HaHi nepLmnin pesnucTtop 26 i TpeTiin iHguka-
TOp 27 3'eAHaHWiA i3 APYrMM BUBOAOM TPETLOrQ KOH-
AeHcaTopa 23. TpeTa knema 16 yepes n'aty knemy 28
3'eHaHa 3 nepwum BXoAO0M KoMnapartopa 29 cTpymy,
APYrMin BXig AKOro 3'e¢AHaHWii 3 NepLuolo Knemor 3, a
BUXia koMMapaTtopa 29 cTpyMmy 3'€gHaHuWi i3 apyrum
BxogoMm 6noka 10 o6pobku curHany. o TpeTboro
Bxoay 6noka 10 o6pobku curHany niaknioveHuin ne-
pemukad 30. TpeTii cTpymoobmMexyBanbHUA ene-
MEHT 31 BKIOYEHUA MiXK KATOAOM nepworo gioga 5 i
APYruM BUBOAOM MEPLUOro KoHaeHcaTopa 12. TpeTin
Buxia 6noka 10 o6poBku curHany uyepes apyrui pe-
3ucTop 32 3'egHaHuid i3 Apyrum BUXOAOM APYroro
CTPYMOBOTOQ Kntova 8.

JIHIRHUA OUMOBUIA NOXEXHUIA cnosilwyBa4y npa-
L€ TakuM YuHOM. Mpu nogadi Hanpyru >KMBMEHHSA Ha
nepwi knemu 3 i 4 6noka 2 npuiiMava 34iNCHIOETLCSA
NiABULLEHHA MOTeHUiany Ha nepLuoMy KOHAEHcaTopi
12, AKMIA 3apaaKaeTbCA Big HANPyru XXUBMNEHHA Yyepes
nepwuin aioa 5 i TpeTiit cTpymooBmMeskyBanbHU ene-
MeHT 31. Mepwwuin giog 5 34iNCHIOE 3aXMCT iHLINX
€neMeHTIB NIHINHOTO AMMOBOIO MOXEXKHOro CnoBiLLYy-
Baya npu XMBHOMY NigKMHOYEHHI NONSAPHOCTI HANPYyru
XKUBMNEHHA. Yepes BXigHi naHuorn komnapatopa 29
CTPYMY Ta N'aTty Knemy 28 Hanpyra >XMBJfIEHHA HAAXO-
OUTb Ha TpeTio knemy 16 6noka 1 BMNPOMIiHIOBaYa.
Oani, uepes apyruin giog 17 i nepwuin cTtpymoobme-
XKyBanbHUA eneMeHT 18 34ilCHIOETLCA 3apagka apy-
roro KoHgeHcaropa 19, a 4yepes Apyruin CTpymoot-
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MEXyBanbHUA eneMeHT 24 NoYnHAETLCA 306iNbLUeHHS
noTeHuiany Ha TPeTbOMY KoHAeHcaTopi 23. MeHepa-
Top 22 iMnyneciB 6yae 3anqIaTUC B CTaHi CNOKOL,
ToOTO Ha yCix CBOTX BUXOAaX BiH Byae nigTpumysaTu
CTaH HWU3LKOrO FOTYHOrO PiBHA, NMOKW BEMNUYMHA Ha-
NPyru Ha TPETbOMY KOHAEHcaTopi 23 He JocdArHe 3a-
JAaHOoro 3HaudeHHd, Hanpuknag 5 B. Micna yboro go-
3BONAETbCA poboTa reHepatopa 22 iMNynbCiB i Ha
noro suxopax Oyayte cpopMyBatuca imMnynbLcu 3apa-
HOT YacToTu, TPMBANOCTI i A0 Toro 6yayTe 3abesnevy-
BaTucA 3adaHi pasoBi CNiBBIAHOLEHHA MixXK cCUrHana-
MW Ha BuUXodax reHepartopa 22 iMnOynbcCiB. Takui
reHeparop 22 iMnynbCiB MO)e OyTW BUKOHAHUA SK
crneyjanisoBaHUn KOHTPOMEP HAa AUCKPETHUX €feMeEH-
Tax, Tak i Ha OCHOBI MIKPOKOHTpONepa, Ha npuknag,
Ha wMikpocxemi PIC12C672 un PIC12F675 dipmu
"Microchip". Lli Mikpocxemu MaloTb FOrivHi BXOAU-
BUXOAMW, aHanorosi BXoAM 3 MyNbTUNMEKCOPOM i aHa-
noroeso-unpoBUM  NEPETBOPHOBAYEM,  BHYTPILLHIA
KBapUOBWIA reHepartop, OnepaTMBHO 3anam'aToBYHO-
YU NPUCTPIN | BHYTPILWHIO Nam'aATb nporpamu po6otu
(www.microchip.com). Mpu NIGKAYEHHI HaNpyru Ha
BUBOAU >KMUBFIEHHA TaKOT MIKDOCXEMU 34IACHIOETLCA
noyaTtkoBe CKMAaHHA i NOTiM Ao3BonsaeTbea poboTta
BHYTPILUHLOrO TaKTOBOro reHeparopa. MiKpOKOHTpO-
nep BUKOHYe CBOK (PYHKLiO MO paHiwe 3anporpamo-
BaHiii nporpami. ¥ Hawomy Bunagky nporpama po6o-
TU NOYUHAETBLCA 3 OEAKOT TUMYACOBOT 3aTPUMKU, LLO
JO3BOMSAE NEPEBULLIMTM HANPYTy HA TPETbLOMY KOHAe-
HcaTopi 23 Ha 3agaHy BenuuuHy, Hanpuknag 10 %
BiAHOCHO MOYaTKOBOro 3Ha4YeHHA. 0TiM Ha TPETLOMY
BUXOAI reHepatopa 22 iMNynbCiB YCTAHOBMHETLCA
BUCOKUA MOTEHUiIAHUA piBEHb i MOYUHAETLCA PO3PAL,
TPETLOro KoOHAeHcatopa 23 vyepes Apyruin BUBIL >KUB-
NEeHHs | TPEeTii BUXiA UbOro reHepatopa 22 iMnynscis,
nepwui pesuctop 26 i TpeTin iHaukatop 27. Tpusa-
NiCcTb IMNYNbCY Ha TPETLOMY BUXOAiI reHepatopa 22
iMnynbciB BUOGUpPAETLCA Takow, Wo6 po3psas KOHAEH-
catopa 23 obmexyBaBcs Ha piBHi 4,5 B. Y ueHTpi
UbOro iMnynecy, To06T0 B MOMEHT 3BOPOTHOrO nepe-
X04y Hanpyru 3Ha4veHHa 5 B Ha nepluomy i gpyromy
BUXOZaX reHepatopa 22 imnynbciB hopmMyeThCa cepia
KOPOTKUX iMNYMNbCiB, WO 060B'A3KOBO MOUYMHAETLCA 3
iMNynbCy Ha Apyromy Buxoai. MNpoTaroMm uUporo nep-
LIOro iMNynbCy BiAKPUBAETLCA YETBEPTUA CTPYMOBUI
kntoy 25, 3abe3neyvyoun npoxomaKeHHS1 CUHXPOHI3Y10-
4yoro iMNynbCy CTPYMy 4epes apyrui gioa 17, TpeTio
knemy 16 i n'aty knemy 28, a TakoXX BXiAHI naHuoru
komnapartopa 29 cTpyMmy. 3 BUX0AY Komnaparopa 29
CTPYMY iMNYNbLC HaNpyru HagxoguTb Ha APYruin BXiA,
6noka 10 06po6ku curHany. Micnsa 3akiHYeHHs1 UbOro
iMNYNbCY Ha NepLUOMY BUXOAi reHepaTtopa 22 iMnynb-
CiB (pOpMYETLCA Cepig KOPOTKUX iMMYNbCIB, BigKPU-
BalOUUX TPETIN CTPYMOBUK Knodv 21. IMnynbcu CTpy-
MY, WO  NPOXOAATb  4epe3  BUMPOMIHIOHYUI
iHhpauepBoHUit gioa 15, 3abesneuyioTb popMyBaHHSA
iMNyNbCiB  iHPAYEPBOHOrO BUMPOMIHIOBaAHHA. Lle
BUMPOMIHIOBAHHSI 4Yepe3 ONTUYHI cuctemu Bnoka 1
BUNpPOMIiHIOBaYa | 6noka 2 npuilmada, a Takox yepes
KOHTPONLOBAHWA NOBITPAHUIA NPOCTIP, HAAXOAUTE Ha
dotogioa 14. Micna nigcuneHHa nigcunoavem 13
iMMYNbCK HanNpyr HaaXoAATb Ha NepLunii BXig 6noka
10 o6pobku curHany. Amnnityaa iMnynecis Hanpyru
Ha Buxodi niacumniosada 13 Gyae 3anexartu Big onTu-
YHOT LWiNLHOCTI NOBITPSA, WO 3HAXOAUTLCA MiXK GrOKOM
1 BunpomiHioBayva i 6nokom 2 npuitmada. lNicna 3ase-
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PLEHHS IMNYNbCY Ha TPETLOMY CBOEMY BUXOLi reHe-
patop 22 iMNynbCiB NEepexoguTb Y PEXUM HU3LKOro
CNOXMBAHHA CTPYMY Ha TpuBamnuii 4ac, npoTsrom
AKoro 3abesneyvyeTbCs HarpoMaKeHHs eHepril Ha
ApyroMmy i TpeTbOoMy KoHaeHcaTopax 19 i 23. MMoTim
npouec OpMyBaHHA iMNyneCciB iHpaduepBoOHOro
BUMPOMIHIOBAHHA NOBTOPKETLCA. Y CTanuUM pPeXUMI
poboTu 6noka 1 BUNPOMIHIOBAYa HA BUBOAAX >KUB-
NEeHHsA reHepartopa 22 iMNynbCciB YyCTaHOBUTLCA NOC-
TillHa Hanpyra, wo 6yae mano 3anexaTu Big Hanpyru
XKUBMNEHHA Wneidha noxexHoT curHanisauii. Yacrora
NOSAABU CUHXPOHI3YIOUUX iIMNYNLCIB, WO 3'9BNANTLCA
Ha ApyroMy BUXOAi reHepartopa 22 imnynbciB crabi-
nbHa 3aBAsAKM CTaBiNbHOCTI BHYTPILUHLOrO KBApLUOBO-
ro reHepartopa MiKpOKOHTponepa. Ona BU3HAYEHOCTI
MOXHa YCTaHOBUTK Ti 3HaYeHHa - 1My, 3aBasiku cra-
GiNbHOCTI amnniTyau iMNynbLCiB CTPYMY Ha BXogax
TOKOBMX KItodiB 21 i 25 3a6e3neuyeTtbesa cTabinbHICTb
iMNynbCiB iHpaYepBOHOrO BUMNPOMIHIOBAHHSA i cTabi-
NbHICTE amMnANiTyan iMNynbCiB CTPYMY CUHXPOHI3YHO-
yux poboty Gnoka 1 BUNPOMiHIOBaYa i 6noka 2 npui-
Maya nosa 3anexHiCT Big Hanpyrd >KUBMEHHSA
wneida noxexkHoi curHanisauii. KopotkoyacHe cBi-
TiHHA TPeTbOro iHgukatopa 27 3abeanevye He TiNbKu
cTabinizauito BENUYMHA HANPYrM Ha TPETbOMY KOHAae-
HcaTopi 23, ane i iHAUKaLil0 YeproBoro pexumy po-
601K 6noky 1 BunpomiHioBada. Bnok 10 06pobku cur-
Hany, Ak i reHepatop 22 iMnynbciB, BUKOHAHWW Ha
OCHOBI KOHTponepa, Wo Mae K MiHiIMyM OAWH aHano-
roBuMi BXid, ABa NOTMYHUX BXOAU i Tpu BUxoau. Lium
BUMOram BiAMNOBIAAKOTL TX cami Mikpocxemu dipmu
"Microchip". Mepwmii Bxia 6rnoka 10 06pobku curHany
€ aHamnoroBuM BXOAOM KOHTponepa. CurHanu, wo
nocTynarTb 3 BUXOA4Y nigcunioBava 13 aHanisywTbesa
6rnokom 10 06po6Ku curHany nNpoTAroM NEBHOrO vacy
NiCNA CUHXPOHI3YIOHMOro iMNynbCy Ha Apyromy Moro
BX0A4i. Anroputm o6pobku curHanis, WO MOCTYNawTb
Ha nepwuid i apyruit Bxoau 6noka 10 o6pobku curHa-
ny 3anexutb Big cTaHy nepemukadva 30, 10610 BiA
NOrYHOro CurHany, Lo HaaxoauTb Ha TPETin BXiA
yporo 6noka. Mepemukad 30 mae aea cranu: KAJIB-
PYBAHHA it OXOPOHA. Y craHi KANIBPYBAHHA
nepemMukada 30 6nok 10 o6pobku curHanis opmye
CUTHamNM KepyBaHHA HA TPbOX CBOTX BUXOAAX TaKUM
YMHOM, WO6 3MiHa CTPYMY CMOXUBAHHA Big wwneiicda
NOXEXHOT curHanisauyii, nigkni4eHoro A0 BXigHUX
knem 3 i 4 He 3amorna 6u NPMBECTU A0 3MiHU CTaHy
wneinda noxexHoT curHanisayii. Skwo nepemukay
30 sHaxoauTtbesa B craHi KANIBPYBAHHA, Tto nicna
NiAKMIOMEHHA Hanpyru >XKMBFEHHA MOXIMUBI HACTYMHI
koMmbGiHauii curHanis Ha Bxogax 6noka 10 o6po6ku
curHany:

a) BiACYTHI CUHXPOHI3yIOUi iMOYNbCU Ha Apyromy
BXO4i, a CTaH CUrHany Ha nepLuomMy BXoAi AOBINbHUN;

6) NPUCYTHI CUHXPOHI3YtOUi iIMNYyNbCKU HA APYromy
BXO4i 4acToTow 1MU, a CcTaH curHany Ha nepLuomy
BXO4i BiANOBiZAE BUCOKOMY PIiBHIO ;

B) NPUCYTHIi CUHXPOHI3YIOUi iMOYNbCU Ha Apyromy
BXO4i 4acToTow 1MU, a CcTaH curHany Ha nepLuomy
BXO4i BiaNoBigae HOpManbHOMY PiBHIO CUTHANY;

) MPUCYTHI CUHXPOHI3YIOUi IMNYNLCU Ha ApPYyromy
BXO4i 4acToTow 1MU, a CcTaH curHany Ha nepLuomy
BXOAi BiANoBigae cnabkomy piBHIO;

) MPUCYTHI CUHXPOHI3YIOUi IMAYNbLCK Ha APYyromy
BX04i 4actoTol 1My, a Ha neplioMy BXoAi BigCYTHI
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iMNYSbCK, AKI MOXHa BipOrigHO BUAINUTU K KOPUCHUI
curHanm ;

Y cutyauii BignosigHii Bunaaky a) - 6nok 10 o6-
pobKkn curHany aHanisye npoTaroMm 2 ¢ CTaH Ha CBOE-
MY OPYroMy BXOAi i SIKWO UEl CTaH He 3MIHIETLCA,
TO4i hopmMye Ha BCIX TPbOX BUXOAAX iMMOYNbCU TPU-
BanicTio meHwe 50mc. Yepes nepwmin iHaukatop 9,
APYyrMin pesnctop 32, TPETIN BUXig i APYrMin BUBIG >Ku-
BNeHHA 6noka 10 o6pobku curHany 3A4iNCHIETLCSA
YacTKOBUI po3psaa NepLuoro KoHaeHcaropa 12. Imny-
NbC, WO HaAXOAMTbL HA BXi4 MEPLIOro CTPYMOBOTO
knova 6, 3abesnedvye MPOXOMAXKEHHA CTPYMy B NaH-
L103i BUXOAIB UbOro Knwo4a 6, gpyroro iHgukatopa 11,
nepworo agioga 5 i knem 3 i 4. IMnynsC, WO Hagxo-
OUTb Ha BXiA ApYroro CTpymoBoro kro4a 8, 3abesne-
4yye MNPOXOOXKEHHA CTPYMY B NaHUM03i BUXOAIB LLOro
Knova 8, nepworo iHgukaropa 9, nepLoro gioga S i
knem 3 i 4. TpuBanictb iMNynbCy CTPyMy, O CMOXKK-
BaeTbCA Big wneigpa noxexHOT curHanisauii BCTaHo-
BNIOETLCA MeHwe 50mMc, ToOMy npunag npuiAmanbHo-
KOHTPOMNLHUIA MOXXEXHWUI, 40 AKOro MiaKNoYeHuin uen
wnend noxexHoi curHanisauyii, signosigHo TOCT
26342-84 «Cpeacrsa OXpPaHHON U MOXAPHON CUTHA-
nusauuu. Tunbl, OCHOBHbIE NapamMeTpbl U pasmepsbl.»,
He MOBMHHWUIA 3MIHUTM cBOro crtaHy. MoTtim 6nok 10
06pobkn curHany aHanisye npotsarom 0,5 ¢ cTaH Ha
CBOEMY APYroMy BXOAi i SIKWO BiH HE 3MIHIOETLCA, TO
3HOBY POPMYE Ha BCiX TPbOX BUXOAax iMNynsLCU TPU-
BanicTio MeHwe 50 mc. MOTiM 3HOBY 3A4INCHIOETLCA
aHaniz npotdarom 2 ¢, notiMm 0,5 ¢ i Tak gani. Takum
YWHOM, MPU BIACYTHOCTI EMEKTPUYHOro 3B'A3KY MK
6nokamu 1 i 2 BunpomiHioBayva i npuiimaya, To6T0 npu
BiACYTHOCTI iMMyNbCIB CUHXPOHI3aUil HA ApYyroMy BXO-
ai 6noka 10 06po6ku curHany, 6yae nopyLeHi CUHX-
poHisauis i1 obugsa iHgukatopu 9 i 11 6noka 2 npui-
Ma4va 6yayTb CBITUTUCS HE CUHXPOHHO 3 iHAUKATOPOM
27 6noka 1 BunpomiHioBada. JaHuii pexxum pobotu
NiHIAHOrO AUMOBUIA MOXKEXKHOrO CnOBiLlyBava € asa-
PifHUM | B UbOMY BUNAAKY MOTPIGHO BUKOHATU YCY-
HEHHS1 HECMPABHOCTI.

Y cutyauil BianosigHii Bunaaky 6) - 6nok 10 o6-
poBKM cCUrHanmy CUHXPOHI3ye poBoTy Big iMNymnbLCiB HA
CBOEMY ApPYromMy BXOAi i SIKWO piBEHb CUrHany Ha
NepLIoMy BXOAi BULIE BCTAHOBIMEHOrO ANA PEXUMY
KANIBPYBAHHA 3HaueHHs, TO Ha nepliomy i Tpe-
TbOMY Buxogax 6noka 10 o6pobku curHany 6yaytb
chopmoBaHi iMAyNbCKM TpUBANICTIO MeHwe S0MC i3
4acTOTOK NPOXOaXeHHA 17U, Yepes apyruin pesuc-
Top 32 i nepwuii ingukatop 9 Byae siabysaTuca vac-
TKOBUI po3pag NepLuoro koHageHcatopa 12. Y uen xe
yac 4epes nepwuit iHgukatop 9 Gyae npoxoauTu
CTPyM, WO 3aJaHuin Apyrum CTPYMOBUM Knovem 8.
TaKkum YMHOM, NPU BESIMKOMY PiBHI CUrHaNY Ha BUXOA
nigcunioava 13, nepwuit iHgukatop 9 6yae cnana-
XyBaTtu 3 yactototo 1 'y, a apyruin iHgukatop 11 He
6yae CBITUTUCD.

Y cutyauil BianosiaHiit Bunagky B) - 6nok 10 06-
poBKM cCUrHanmy CUHXPOHI3ye poBoTy Big iMNymnbLCiB HA
CBOEMY ApPYromMy BXOAi i SIKWO piBEHb CUrHany Ha
nepiomy Bxogi 6yae mixx 4BOMa BCTAHOBMNEHUMU ANA
pexumy KANIBPYBAHHA 3HavyeHHAMU, TO Ha Tpe-
TbOMY Buxoai 6noka 10 o6pobku curHany 6yayTb
cpopmoBaHi iMOyNbCKM TpUBARICTIO MeHwe 50Mc i3
4acTOTOK NPOXOAXeHHA 17U, Yepes apyruin pesuc-
Top 32 i nepwuii ingukatop 9 Byae siabysaTuca vac-
TKOBUI po3pad neploro KoHgeHcatopa 12. OgHak
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yepes nepwmii iHaukatop 9 Gyae NPOXoAUTU CTPYM
no BENWYUHI 3HAYHO MeHLe HixX y Bunagky 6). Takum
YUHOM, MPU HOPMAasbHOMY PiBHI CUTHanNy Ha Buxogi
nigcunioaya 13, nepwuit ingukatop 9 6yae cnana-
XyBaTu 3 4acToTOoK 1L, i ManoK ACKPAaBICTIO CBITIHHSA,
a apyruii iHaukatop 11 He Byae CBITUTUCD.

Y cutyauii BignosigHiin sunagky r) - 6nok 10 o6-
pPoBKM CUrHamy CUHXPOHI3ye poBoTy Bid iMNyMbLCIB HA
CBOEMY [OpPYroMy BXOAi i SIKWO piBEHb CUrHanNy Ha
neplomy Bxoai 6yae Hux4e BOX YCTAHOBMEHUX ANA
pexumy KANIBPYBAHHSA 3HaveHb, TO Ha Apyromy i
TpeTbOMy BUxopax 6rnoka 10 o6pobku curHany Oy-
AyTb CpopmMOBaHi iMNynbCK TPUBASICTIO MeHLwe S0Mc
i3 4aCTOTO NPOXoAKeHHa 11y, Yepes apyruii pesuc-
Top 32 i nepwuii ingukatop 9 6yae BiabysaTuca vac-
TKOBUI po3pad NepLuoro kongeHcatopa 12. Y uen xe
yac 4epes apyruin iHaukatop 11 6Gyae npoxoautu
CTPYM, WO 3agaHUiA NEepLUMM CTPYMOBUM KNoveMm 6.
TakuM YMHOM, Npu cnabkomy PiBHI CUTHany Ha suxopai
nigcunioava 13, nepwwuit ingukatop 9 6yae cnana-
XyBaTu 3 4actoto 1 LY i Manow SACKpaBiCTIO CBITiH-
HA, a CUHXPOHHO 3 HuM Byae crnanaxyeaTtu ApYrui
ingukatop 11.

Y cutyauil BianosigHii sunaaky a) - 6nok 10 o6-
pPoBKM CUrHamy CUHXPOHI3ye poBoTy Bid iMNyMbLCIB HA
CBOEMY APYroMy BXOAi i AKLWO Ha nepLloMy BXoAi Bia-
CYTHi IMNYNbCK, AKi MOXHa BIipOriAHO BUAINWTU HAK
KOPUCHUIA CUrHan, TO Ha NepwomMy i 4pyromy Buxogax
6noka 10 o6pobku curHany 6yayte cpopmoBaHi im-
nynbLCK TPUBANICTIO MeHwe 50MC i3 4acTOTOK MPOXO-
DXKEHHA 2. Y Uel e Yac Ha TPEeTbOMY NOro BUXOAi
6yne bopmyBaTUCHA CUrHam 3 4acTOTOK MPOXOOKEH-
Ha 1Y, TMM camum 3abe3nedyoun CTanicTb naHuora
po3paay neploro KkoHaeHcatopa 12. Takum YUMHOM,
npu 3HA4YHOMY po3nagi OnTUYHMX cucTem Gnokis 1 i 2
BUMPOMIHIOBa4a i npuinmMada 4 npu NOBHOMY Nepek-
PUTTI YYTNMBOT 30HWU NIHIKHOTO AUMOBUIA MOXKEKHOIO
cnosillysaya, To6TO KONMM NeploMy BXOAi BiACYTHI
iMMYIbCK, AKI MOXHA BipOrigHO BUAINUTW K KOPUCHUI
curHan o6uaga ingukatopu 9 i 11 6noka 2 npuiiMada
OyayTb cnanaxyBaTu CUHXPOHHO MK co6oio, ane B
ABa pasu JacTiwe Hix ingukaTop 27 6noka 1 Bunpo-
MiHIOBaua.

Brnok 10 06po6ku curHany CUHXPOHI3ye CBOKO Po-
60Ty Big iMnynbCiB, WO HaaxoaaTb Big 6noka 1 Bu-
NPOMIHIOBAHHA Yepe3 komnapatop 29 cTpymy. Micna
aHanisy aHanorosoro curHany Ha uxogi nigcuntoa-
ya 13 i dhopmyBaHHA iMNyNbCIB Ha CBOTX BUXoAax
6nok 10 o6pobku curHany nepexoanTb Y PEXUM HU-
3bKOTO CMOXUBAHHSA CTPYMY.

Ons 3a6e3nevyeHHs HopManbHOT poBoTU NiHINHO-
ro AUMOBOrO MOXKEXHOrO CnoBillyBavya B PEXUMI
OXOPOHA Heo6xiaHO cno4yatky npoBecTu KOro kani-
6pyBaHHa B pexxumi KANIBPYBAHHA. Brioku 1 i 2
BUMPOMIHIOBa4a i npurimMava posTaloBYOTL B NPUMI-
LUEHHI, L0 OXOPOHAETLCA, APYT HANpoOTu Apyra, 3'ed-
HYIOTb TX MiXXK coB0I0 Ta nigknioyawTb A0 wreiida
NOXEXKHOT curHanisadii. ricna nigknioYeHHA Hanpyru
JKUBMEHHA CnocTepiralnTb 3a iHaukatopamu 9 i 11.
3MIHIOOTL KoedilieHT 3BOPOTHOrO 3B'A3KY Migcunio-
Baya 13 i MexaHiuHO tOCTyOTb B6nokn 1 i 2 BUNpoMmi-
HIOBa4a i npuiMava Takum YuMHoMm, Wo6 3abezneuuntu
BUCOKUIA piBEHb CUTHANMY Ha nepomMy exoai 6noka 10
06pobkn curHany. MoTiMm 3MiHIOOTL KoedilieHT 3BO-
POTHOrO 3B'A3Ky nigcuniosada 13 i gomaraloTbCa HO-
PManbLHOTO PIBHA CUrHamNy Ha nepLliomy Bxoai 6noka
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10 06po6ku curHany. Micns UbOro MOXMUBO Nepese-
JeHHsa 6noka 2 npuimava B pexxum OXOPOHA. Mpu
3MiHi cTaHy nepemukada 30 3MIHIOETLCA anropuTMm
06pobkn BxigHUX curHanis 6nokom 10 o6pobku cur-
HaniB. Y nepluy 4vepry 3MiHIOOTLCA PiBHI NPUNYCTU-
MUX 3Ha4YeHb Ha nepwomy Bxoai 6noka 10 o6pobku
CUTHAnNy B 4YeproBoMy pexxumMi poBOoTU NiHIMHOrO Au-
MOBOTO MOXKEXHOrO crosilysada. Mpu UbOMY HUXHIN
pPiBEHb MPUNYCTUMOrO 3HAYEHHA CUrHany Bsianosigae
o6paHoMy piBHIO ocnabneHHs OMTUYHOT LWNbHOCTI
NOBITPA B NPUMILLIEHHI, LLIO OXOPOHAETLCA.

Ak i B pexumi KANIBPYBAHHA, Tak i B pexumi
OXOPOHA nicna nogadi Hanpyru >XUBMEHHA Ha Kne-
MU 3 i 4 moxnuBi HacTynHi koMGiHauii curHanis Ha
Bxogax 6noky 10 o6po6ku curHany:

a) BiACYTHI CUHXPOHI3YIOMi iMOYNLCK Ha ApYromy
BXOi, a CTaH CUrHany Ha nepwomy BXoAi AOBINbHUNR;

6) NPUCYTHI CUHXPOHI3YIOUi IMNYNbCU HA APYromy
BXOA4i 4acToTol 11U, a CTaH Ha nepLiomy BXOAi Bia-
noBigae BUCOKOMY PiBHIO CUTHANY;

B) NMPUCYTHI CUHXPOHI3YIOMi iIMMYNbCU Ha ApPYyromy
BXOA4i 4acToTol 11U, a CTaH Ha nepLiomy BXOAi Bia-
nosigae HopManbHOMY PIBHIO CUTHANY;

r) NPUCYTHI CUHXPOHI3YIOMi IMNYNLCU Ha Apyromy
BXOA4i 4acToTol 11U, a CTaH Ha nepLiomy BXOAi Bia-
nosigae cnabkomMy pPiBHIO cUrHanmny;

) MPUCYTHI CUHXPOHI3YIOMi iIMNYNbLCK Ha Apyromy
BXo4i 4actoTol 1MU, a Ha neplioMmy BXoAi BigCyTHI
iMNYNbCK, AKi MOXHA BipOriaHO BUAINMUTW AK KOPUCHUI
curHan.

Y cutyauil BianosigHii Bunaaky a) - 6nok 10 o6-
pobKkn curHany aHanisye npoTaroMm 2 ¢ CTaH Ha CBOE-
MY APYroMy BXOoAi i AKWO BiH HE 3MIHIOETbCA, TO ho-
pPMYEe Ha nepwomMy BUXOAi iMOYNbC TPUBARICTIO
MeHLwe 50Mmc i Ha TpeTboMy BUXOAi iMNyNbC TpuBani-
cTi0 Ginbwe 70mc. Yepes nepwuin iHgukatop 9, apy-
rMin pesuctop 32, TpeTin BUXiA | APYrUid BUBIO >KUB-
neHHa 6noka 10 o06pobku curHany 34iRCHIOETLCA
YacTKOBUI po3psaa NepLuoro KoHaeHcaropa 12. Imny-
nec TpuBanucTio BGinbwe 70MC, WO NOAAETLCA Ha
BXig ApYroro CTpymMoBoOro krno4va 8, 3abeaneuye npo-
XOOXKEHHA CTPYMY B NaHUO3i BUXOAIB LbOro Knwo4a 8,
nepLuoro iHaukatopa 9, nepLworo gioga 5 i knem 3 i 4.
ToMy npunag npuiAManbHO-KOHTPOSBHUA MOXKEXHUNA,
00 AKOro niakntodeHi ui knemun 3 i 4, NOBUHHUI 3adpik-
CyBaTW 3MiHy CTaHy wnerda noxexHoT curHanisauit.
MoTim 6nok 10 06pobkKM curHany aHaniaye nporsarom
0,5 ¢ cTaH Ha cBoeMy APYromy BXoAi i AKWO BiH He
3MIHIOETLCA, TO 3HOBY (POpMYyE Ha NepLUoMy BUXOAi
iMAYNbC TPUBANICTIO MeHwe S0MC | TPETbOMY BUXOAi
iMnynbc TpuBanicTio 6inbwe 70mMc. Takum YMHOM, Npu
BiJCYTHOCTI €NeKTPUYHOro 3B'A3Ky Mixk 6rokamu 1 i 2
BUMPOMIiHIOBAYa i npuiiMada, To6TO npu BiACYTHOCTI
iMNyNbCiB CUHXPOHI3aUil Ha apyromy Bxoai 6noka 10
06pobkn curHany, 6yae nopylleHi CUHXPOHi3adis i
nepwuii iHaukatop 9 6noka 2 npuiimada 6yge CBiTu-
TUCS HE CUHXPOHHO 3 iHAukaTtopom 27 6noka 1 Bu-
npoMiHioBada. Ctpym, wWwo 6yae chopmoBaHuii apy-
rMM CTPpymMOBUM kntovem 8, Oyae Bignosigatu piBHIO
CTPYMY KOPOTKOrO 3aMUKaHHA B LWNendi MOXKeXKHOT
curHanisauii. Mpunag NPMAManNbHO-KOHTPOMBLHUA, A0
AKOro NIAKMIOMEHUIA Uen wneidd noBUHHUIA 3addikcy-
BaTW HECnpaBHICTb UbOro wneida. MNpu BKNOYEHHI
Apyroro cTpymoBoro knioda 8 crabinitpoH 7 3abesne-
4yye Ha BXOAi TPETLOro CTPYMOOBMEXKYBANLHOro ene-
MeHTa 31 Taky Hanpyry, npu KM 3anuMwaeTbCca cra-
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GiNbHUM CTPYM, LLO 3apampkae NeplunMin KOHAEeHCaTop
12.

Y cutyauil BianosigHiii Bunaaky 6) - 6nok 10 o6-
pPoBKM CUrHamy CUHXPOHI3ye poBoTy Bid iMNyMbLCIB HA
CBOEMY [ApPYroMy BXOAi i SIKWO piBEHb CUrHany Ha
NepLOMy BXOAi BULLE BCTAHOBIMEHOTO ANA PEXUMY
OXOPOHA 3HauyeHHs, TO Ha nepLiomy Buxoai 6yayTb
cpopmMmoBaHi iMAOYyNbLCKM TpuBanicTiO MeHwe 50Mc i
4acTOTOH NMPOXOMXKEHHA 1L, a Ha TPETLOMY BUXOAI -
iMOynbcu Tpusanictio Ginblwe 70MC i 4yacToTol Npo-
Xo4KeHHA 1 . Yepes gpyruin pesuctop 32 i nepLumni
ingukatop 9 Oyae BiabyBaTUCA 4aCTKOBUWA pPo3psAn
nepLUIoro KoHgeHcatopa 12. Y Toi e 4ac 4yepes ne-
pwmin iHaukaTop 9 6yae NpoxoauTu CTPyM, WO 3aaa-
€TbCA APYTUM CTPYMOBUM Knovem 8. Llein cTpym Bia-
noBigae piBHKD CTPYMY KOPOTKOrO 3aMUKaHHA B
wnendi noxexxHol curHanisauii. Tomy npunag npui-
ManbHO-KOHTPOSbHUA, A0 SKOro MigKMYeHuid uein
wneind, noBuHeH 3adiikcyBaTi HECNpPaBHICTL LILOro
wneida. TakuMm YUHOM, NPU BENUKOMY PiBHI CUrHany
Ha Buxodi nigcunoBada 13, nepwuit iHgukatop 9 6y-
Je cnanaxysartiy 3 4acToTow 1, a Apyruid iHgukaTop
11 He Byae ropitu.

Y cutyauil BianosigHiii Bunagky B) - 6nok 10 06-
pPoBKK CUrHanmy CUHXPOHI3ye poBoTy Bid iMNyNbCIB Ha
CBOEMY [ApPYroMy BXOAi i SIKWO piBEHb CUrHany Ha
nepwomy Bxoai 6yae mixx 4BOMa BCTAHOBMNEHUMU ANA
pexumy OXOPOHA 3HayeHHAMU, TO Ha TPETbOMY
Buxoai 6noka 10 06pobku curHany 6yaytb copmo-
BaHi iMNynNbCcu TPUBANICTO MeHLwe 50MC i3 4acToTol
npoxoaxxeHHsa 1My, Yepes gpyruin pesuctop 32 i ne-
pwmin iHaukatop 9 6yae BiabyBaTMCA YaCTKOBUIA PO3-
pag nepworo koHgeHcatopa 12. TakuM YMHOM, Npu
HOpMAanbLHOMY PiBHI cUrHany Ha Buxogi nigcuniosada
13, nepwuii ingukatop 9 6yae cnanaxyesatu 3 4acTo-
TOW 1T, | Mano ACKpaBICTHO CBITIHHA, a APYTUA iH-
aukatop 11 He Oyae ceiTUTUCA. Takuil CTaH iHAMKA-
Topie 9 i 11 Bignosigae 4eproBomy pexumy poboTu
NIHIKHOrO AMMOBOIO MOXEXHOIO CrnoBilLyBava, npu
AKOMY 34INCHIOETLCA MiHIMANbHE CMOXWUBAHHA CTPYMY
Bif LWnenda NoXexKHOT curHanisauii.

Y cutyauii BignosigHiin sunagky r) - 6nok 10 o6-
pPoBKM CUrHamy CUHXPOHI3ye poBoTy Bid iMNyMbLCIB HA
CBOEMY [ApPYroMy BXOAi i SIKWO piBEHb CUrHany Ha
neplomy Bxoai 6yae Hux4e BOX YCTAHOBMEHUX ANA
pexumy OXOPOHA 3Ha4yeHb, TO Ha Apyromy i Tpe-
TbOMY BUXodax 6noka 10 o6pobku curHany 6yae
chopMOBaHO Nigpaa Kinbka, Hanpuknag n'ate, iMny-
NbCiB TPUBANICTIO MeHLWwe 50MC i3 4acToTOK NPOXo-
DKeHHA 17y, Yepes apyruin pesuctop 32 i nepLuuni
ingukatop 9 Oyae BiabyBaTUCA 4aCTKOBUWA pPo3psAn
nepLUIoro KoHAgeHcaTopa 12. Y uei xe vac yepes gpy-
rMit ingukatop 11 6yae npoxoauTun CTPYM, SIKUIA 3aaa-
HAA NepLuM CTPYMOBUM KItoMeM 6. TakuMm YUHOM,
npu cnabkomy piBHI cUrHamy Ha BUXOAi nigcunoBava
13, nepwuii ingukatop 9 6yae cnanaxyesatu 3 4acTo-
TOW 1 L | Mano ACKPaBICTIO CBITIHHSA, @ CUHXPOHHO
3 HUM Byae cnanaxyeatu apyruid iHaukatop 11. Akwo
NPOTAroM 4acy, BiABEAESHOro Ha Ui Kinbka iMnynbcis,
piBEHb CUrHamny Ha nepLomy Bxoai 6roka 10 06pobku
CUTHarmy He NMOBEPHETLCA A0 HOPMANbHOTO 3HAYEHHS,
TO Ha Apyromy Buxodi Uboro 6mnoka ycTaHOBUTLCS
NOTEHUINHUIA CUrHan, Wwo BiAKpUBAE NEPLUUA CTPYMO-
BUA Knod 6. CTpyM, WO CNOXKUBAETLCA Big wnerda
MOXEXHOT curHanizauil cnosiwysadem, 36iNbLUNTLCSA
00 3HauyeHHs, signosigHoro pexumy MOXEXA. Opy-
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ruit inaukatop 11 6yge cBitutTuca 6e3ynuHHO, a nep-
wuin iHgukatop 9 6yae cnanaxyeartu 3 Yyactotow 1 My
i Manow SACKPaBICTIO CBITIHHA, @ CUHXPOHHO 3 HUM
6yae cnanaxysaTu i TpeTiil iHaukatop 27. Y 3B'A3Ky 3
TUM, WO Ha Apyruin Bxig 6noka 10 o6pobku curHany
6yayTe NPUXOAUTM CUHXPOHI3YHOYi iMNYNMbCK, TO Ha
TPeTbLOMY BUXOAI LUboro 6noka 6yaytb NocTiiiHO ¢hop-
MyBaTUCA IMNYNbCK, WO POPMYIOTL PEryNAPHUIA Yac-
TKOBUI po3psd Neplloro KoHageHcaropa 12. Y Toun xe
yac cTaH Ha nepwomy Bxoai 6noka 10 06pobku cur-
Hany nepecrae aHanisyeatuca. B craHi NMOXEXA
6noK 2 npuaMava 3anulaeTbCa Tak AOBro, sk 6yae
OOBro 3anuLaTuca Hanpyra >MBfIEHHA Ha knemax 3 i
4. Tomy BMBeCTU BNOK 2 npuiamMava 3 Takoro CTaHy
MOXHA TiflbKU BIAKMIOYEHHAM Ha Kinbka CeKkyHd Ha-
NPYru >KMBMEHHS.

Y cutyadii, BignosigHiii Bunaaky a) - 6nok 10 o6-
poBKM cCUrHanmy CUHXPOHI3ye poBoTy Big iMNymnbLCiB HA
CBOEMY APYroMy BXoAi. AKWO Ha nepluomy Bxoai 6y-
AYTb BIACYTHI iMOYNbCK, AKI MOXHA BipOrigHO BUAINK-
TU K KOPUCHWUI CUTrHaN Nigpsa Kinbka pasis, Hanpu-
kKnag n'atb, TO nicnsa N'ATU iMNYyNbLCiB Ha TPETbLOMY
Buxoai 6noka 10 o6pobku curHany TpuBanicTio MeH-
we 50mc i yactoTtoto 1y Ha nepwwomMy Buxoai 6noka
10 06po6ku curHany chopMyeTbCs TPUBANUIA, Kinbka
CeKyHZ, iMNynbC, NPOTArOM AKOrO B FlaHUIO3i Wwnerda
NOXKeXXHOT curHanizauii 36inbwyetbca crpym. Llei
CTPYyM BIiANOBIAAE PiBHIO CTPYMY KOPOTKOro 3aMUKaH-
HS, TOMY npunag npuiAMansHO-KOHTPONbHUA NOBUH-
HUIA 3acpikcyBaT HecnpaBHICTL LbOro wwnenda. ro-
TiM cnosiwyBa4y 3HOBY Nepeiae B YEProBuil pexxum
poBOTK Ha KiNbKa CekyHA. SIKLWO 3HOBY Ha NepLUomy
BX0A4i OyayTb BiACYTHI iMNynbcu, ski MOXKHA BiporiaHo
BUZINUTU SIK KOPUCHUIA CUrHan, Niapsag Kinbka pasis,
Hanpuknag n'ate, TO MiCASA N'ATU iIMNYyNbCIB Ha Tpe-
TbOMYy Buxoai 6noky 10 06pobku curHany TpuBanictto
MeHLwe 50Mc i yacToTor 1Yy Ha ApyromMmy BUXO4i LbO-
ro 6noka yCTaHOBUTbLCS MOTEHUIAHUA CuUrHam, Lwo
BiAKPMBAE NEpLUMA CTPYMOBUK Knod 6. CTpyMm, Lo
CMOXUBAETLCA Bif wWneidda noxXexHOT curHanisauil
cnosillysayeM, 36iNbWUMTLCA A0 3HAYEHHS BiAMNOBIA-
Horo pexxumy MOXXEXKA. Opyruit iHgukatop 11 6yae
CBITUTUCA BE3ynuHHO, a nepwuid iHgukatop 9 Gyae
cnanaxysartu 3 4yactotow 1 'y i Manow ACKpaBiCTIO
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CBITIHHSl, @ CUHXPOHHO 3 HMM Oyae cnanaxysaTu i
TPeTin iHoukaTop 27. M0 KOXKHOMY CiHXPOHI3YOHOMY
iMAYNbCy, WO 3'ABUTLCA Ha APYroMy BXO4i, Ha Tpe-
TbOMy BuUxoai 6noka 10 06pobku curHany 6yayTb
dopmyBaTUCa imnynbcu, Wo 3abesnevyoTb perynsap-
HWA YaCTKOBUI PO3PSAA NepLloro KoHaeHcatopa 12. Y
TOIl K& Yac CTaH Ha neplomy Bxoai 6noka 10 06po6-
KW curHany nepecrae aHanisysatucsa. Busectu 6nok 2
npuiAMada 3 Takoro CTaHy MOXHa TiNbKW BigKIOUEH-
HAM HA KifMbKa CEKyHA, Hanpyru >KMBMEHHA. Takum
YAHOM, NPWU 3HAYHOMY pO3Mafi ONTUYHUX CUCTEM
6rokis 1 i 2 BUNpoOMiHIOBaYa i npuitMada 4 npu nNoB-
HOMY MEPEKPUTTI YyTAUBOT 30HU FIHIAHOTO AUMOBOIO
MOXEXHOIO CNOBilLlyBava B LUNEAdi NOXKEXKHOT cUrHa-
nisauii Ha kinbka cekyHa cdopmyeTbca curHan HE-
CIMPABHICTb, nicna 4oro cnosiwysay aBTOMaTUYHO
3HOBY nepeige B YEpProBuil pexxkum poboTu, i Akwo
cuTyauia He 3MmiHMnaca, Te 4yepes KinbKa CeKkyHa y
wneiidi 6yae cchopmoBaHuit curHan NMOXKEXKA.

Y Takuin cnoci6 NiHIRHUA AUMOBUIA NOXKEKHUNA
CMOoBILLYBaY, XMBMNEHHA AKOro 34iMCHIOETLCA Big ABO-
XMPOBIAHOrO wWwineida noxexHol curHanizadii, 3abes-
neyye Mane CrnoXXvWBaHHA CTPyMy Big Uboro wneinda
B YEProBoMy pexxkumi poBoTu 3aBasku TOMY, WO Bnok
1 BUNPOMIHIOBa4a (popmye curHanu iHppaduepsoHOro
BUMPOMIHIOBAHHA KOPOTKOYACHUMMW NOCUMKaAMU MO
JeKinbka iMnynbciB, NpU LbOMY LUNAPYBATICTL LMX
imnynecis nepesepwye 30000. Y aHanora wnapysa-
TIiCTb IMAYNbCIB iIHPPAYEPBOHOrO BUMPOMIHIOBAHHA HE
nepesepwye 1000. Kpim Toro, 6nok 2 npuimadva B
YEproBoMy pexumi poBoTu Takox 3abesnedye MiHi-
ManbHe CMOXKUBAHHA CTPYMY Bid Lunendpa noxxexHOT
curHanisauil, Tomy WO enekTpoxKUBreHHa 6noky 10
06pobKM curHany 3iNCHIOETLCA iMNynbcaMu Big Ha-
KOMMUYyBanbLHOMO NEPLIOro KoHAeHcatopa 12 no cur-
Hanax CUHXPOHi3auil, Wwo HaaxoaATb Big 6noky 1 BU-
npoMiHioBa4Ya Ha 6nok 2 npuitmada. OpraHisauis
iMOYNbCHOTO >KUBMEHHs OnokiB BUMPOMiHIOBaYa i
npuiAmada A03BONUMA HE TiNbKM CKOPOTUTU CMOXKU-
BaHHA CTPYMYy Big wneidpa noxexHoT curHanisau,i,
ane i 3abe3neunuT ONTUYHY IHAMKALID YEeproBoro
pexxumy po6oTn umx 6nokiB NiHIAHOrO AUMOBUIA NO-
JKEXHOMO CnosiLlyBava.
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