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1f0C25L0BARNE  IEPEXCIHAX [POLECCOB [PV KOMMYTALWA OASH HA BEMID
B CETHC:M30TAPOBARKO! HBHTPANHD

Acmuparr B.f.XAPKOB

Tlpr romyTamun $ass HA SEMID B CETH C M3OMMpoBaHHOH Helir—
DAk UBMERADTCS HATPAREHAA BCOX $as MO OTHOWEHHD & semne. Korza
sasemreHHas (asa MpHOCpeTAeT HYAEBOH NMOTEHIMAN, ZBA HEMOBDEXEH-
HEX MPOBOAA TPECYNT ZOMONHUTENBHHX BAPALOB WA TOTO, UTOGH MO~
TEHIVANN OTHOCATENBHO 3€MIM AOCTUINY KOHEUHOI'O yCTAHOBABUETOCH
sravering. HeoGxozmuuit s 3TOr0 sapazmuii TOK npotexaeT Yepea wH-
ZYKTHBAHE COSIWHGHNA WEKNY BABEMIGHHHM M IBYMA SAODOBHMM NPOBO-
nauit (puc.I). [lpomecc HOCHT XaparTep saTyXawmux KomeGamn#t /I/
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e k= oKBUBAGHTHAR URAYKTUBHOOTS CGTH HA O (ABY;
Cy = euxocTH OZHOM (a3H CETH OTHOCHTENHHO BEMIU §
Cpm = MexZyPasnas eMKOCTHs
Tepexozuuli mponecc (puc.2) 3aTyxaeT B TeUeHNe MEPEOTO 10—
nynepuosa NpoMHuNEHHO# uacToTH. [locme 3TOTO HA BIOPOBHX (hasax
yoTaraBIuBaeTCH JMHellHOe HANpAXeHHe, & HA HEATANM - HANDAKGHHE
cuenerust Up, paBHO® MO BeAMUMHE U OGDATHOS MO HANpABIGHAD (fas-
HOMY HANDPAXGHMN MOBPeXASHHON dasu,
B MoMeHT ‘KOMMyTALMM Ha 370pOBHX ($a3aX MOABAAETCH lEPEHANpH~
wenue /I,2,3/.
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Puc.I. KomeGarenbHuii KOHTYP, B KOTODOM Pi¢ .2 Tepexoznull mpo-
. BOBHIAKAET MMePOXOAHHI Mponece 1E0C B CETH C U30MU~
npu 3aMHKAHAM $asH Ha 36MID poBarHolft HefiTpansw mpa
KOMMyTAIUA $asH HE
38D

11
1

Eoms KoMMyTAnust (iass Ha BEMID NPOUCXOZMT B MOMEHT MAKCHMATE—
HOTO OTPWLATENSHOTO HanphXeHWA Ha Helt, To Ges yuera saTyxamuft
MexZyPasHKK eMKOCTe} NePeHANPAKGHURA HA BZOPOBHX: fasax 11:2,3/

Unen =2Uneor ~ Ynitry 2 2x15Up =05 U 2 25Uz . (%)
C yueTom Mexzy(asHux emxooreh /I,2/
Uner 2 OUnow = (Unew +K) Up (5)

e Az Zf.?:,%; - KOB(gMIMeHT CBAZM.

OGHYHO Cpy = (j?z}}f/ /3/. Bonswas Benuumna Ca COOTBETCTBYET
ceTAM GOnee HUBKOTO HOMAHANBHOTO HANDAXGHUS, y KOTODHX Paccrof—
HUSL MOX/ly MPOBOZAMM MGHBIHE .

Torza ans mumn#t 6-I0 KB 1c

. 3G
K :U’—C,-l-—jC, = 0.250;,
Unes,22:15Ue - (0.5+0.25|Vp 225U,

B oGumem Buze 063 yueTa MexiyJasuX eukocTell MepeHaNpAXeHHe

Ha onepemapmeli: 30poBo gase
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Uner on = EUp[3inwl, - #in(wts - 1209 - Uy sinwl s>
U [rinwt, - #in(wts~1207 . (6

Mcﬂolhsyﬂ (I)oplyuy BHYHMTAHHA ABYX YIIOB, MOKHO B3amMCaTh:
Uheson < Up (P2incawt, +V3 coswt,). (7

UTOGH OMpeZeNMTH MpW KAKOM yIUe NEPEHANPAKGHHE AOCTHTHET
MAKCHMANBHOM BONWUMAH, BOSMEM NDOMSBOAEYD OT (7) M mpupaBHAEM
ee K Hymn:

g_élm_- U w(2cosawl, - V3sinwt,)-0
Pemas (8) OTHOCHTONBHO wt,, HaXOZMM:
wlorarzclyZ: 49 T,
Tozcrasu wi= 49° B (7), HAXOZMNM MAKCWMATBHWH MHK MepeHa-
NpAEGHAS HA S70POBof dase:

Ynenon = Up (24inH9°+ VF cos 49%):264s .

570 COOTBETCTBYET YINy MOBOPOTA HANDAXGHWA KOMMYTHDyeMok

Y zwlo - 120°= 4G - 120% - 7{°+ T,

T.6. HanNpAXeHWe HA KOMMyTApDyeMOol (ase monxHO Ha 19° nepeitTH sa
CBO# MaKCUMyM.

AnanmorMYRO HAXOZWM MMK MEPEHANDAXOHAS HA OTcTavmelt dase:

Unen.or = 2Up [#in(wTo +120 / -Sin(wWlo-/20YUp sl p B
2 V(3 met,»‘%—co_fwt,} )

Baas npoussozuyn or (9) u npupaxnﬂ.s 86 K HyID

dlnerer iy, go(4coset, -3 sinwt, )0, (10)

Pasu:

HAXOZMM /
wt, =azcz:9m: 7°t 7.
3T0 COOTBETCTBYET yINy MOBOPOTA HANPAXEHUS omcmmen dasu:

Yr zwl, +120°% 4/ + 120 /312 T
W YTy MOBOPOTA HAMPAXGHUA KOMMYTUDyeMoH dasu:
e = W, - 120% 1/~ 120°% - 109°2 T
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T.¢. HANDAKGHUE KOMMYTHpYeMO#t (ash He ZONKHO ZOXOIMTE Ha 19° 10
CBOET'0 MAKCHMyMa.

Ecau §asa Ha 36MTo0 OyZIeT KOMMYTUPOBATH NPU MPOXORASHMM Uepes
HYZIb ee @EBHOI‘O HanpAXeHus, TO DPaSHMIB MEXLYy HAYANbHHM W KOHEUHHM
HANDAXEHUAMA Ha BAOPOBHX (asaXx me OYZeT u NUHeliHHe HANPAKGHMA HA
HEX BOCCTAHOBATCH 083 KONECATENBHOTO NMPOLEcca.

PacueTs MOKA3HBALT, UTO KOMMyTAUUs (jash HA 3eMI0 NP MTHO-
BEHHOM HanpsxeruM Ha Heft Comee 0,52 CO3ZRET MUK NepEHANPAKECHAT
X0Ta OH HA OZHON U3 370poBHX ¢ias Gomee 2V . C yuerom (5) pacuer—
HHe IMKY NePEeHANpSIREEUs NOTXEH ONTh yMeHbueH HA 0,25Ue . Takmy
00pasom, MAKCUMANBHO BOSMOKHHE NepeHANpAXeHMS B ceru 6-I0 kB mpu
KoMMyTamuu $ash HA SEMID He MPEBHNADT BelMunuu 2,39Up, a ¢ yue—
TOM 3aTyXaHmif OyAyT eme MeHbmE. 3TU NEDEHANPAXEHUT He NMPEACTaB—
NANT ONACHOCTW AN WBOMANMA CETH, TAK KAK AMMIMTYZA HANDAKGHUA
TONBKO B COUSTAHMM C €€ IMTEeNBHOCTHI AONXHH NPUHUMATBCH BO BHA—
MaHVe IpW BHEYXJEEHO!l BHCINyaTaluu CETH C yCTONUMBHM 3aMHKAHUEM
na semnn /I/.

TlepenanpAxerns Ha ($asax MOTYT TAKKe BOSHUKHYTH TPH BOCCTAHO-
BUGHAN HOPMANBHOTO DEXAMA COTH. ECIM MOMEHT PaspsBa NEMK 3aMHKa-
HWA HA BEMJIN COBIAZAeT C MAKCUMyMOM HANpPAKOHUs Ha HefTpamm, TO
BCA CHUCTEMa JXONEHA OH COXPaHATh OCTATOYHOE HAMPAXCHNE OTHOCHTENB-—
Ho semmn Ye /I/, KOTODOE CYMMUDYACH C N@DEMEHHHM (A3HHM Hamlpsxe-—
Hieu Up LN T, coszaBano O HANDAKGHUS HA KXol (ase OTHOCHTENE~
Ho sewnn Up (1 +4inwt).

0HAKO HANMYME AKTUBHON NMpPOBOZMMOCTN MOKZY (aBsHHMA NMPOBO-
Zamu u 3emnclt nospoaseT cucTeMe PaspAANTECA Ha SEMIN. Hanuuue B
CYmECTBYNUMX CETAX UBMEDUTENBHHX Tpancopuaropos Hanmpamerus HTMUA
C 3a3eMI6HHON HefiTpanbh CO3ZA6T AONMONHATENBHHH TMYTH CTEKAHMA 38—
DPAZKOB ¢ (aBHHX MpOBOZOB Ha semup (puc.3). MoaToMy mpu oGpuBE HE-
nM BAMHKRHAA H3 BEMTI HANDAXGHWE HA HEHTPANM KONEGATONBHO 3ATy—
XaeT M Ha (asaX BOCCTAHABNNBAGTCA HOPMANBHOE Hanpswenue Up WL,

L,

Puc.3. OpnojasHasd cxema 3ame—
WeHWA NMpU BaMbKaHMM JasH HA
BEWID C yUETOM COMDOTHBICHUA
HYNeBO}i MOCNe0BATeNBHOCTH
(A, kuo) Tpamc@opuatopa HTMI
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Jiisi TPOBEPKW NONYUGHHMX AHATHTAYECKUX DACYETOB GHIU Mpo-
BOJIgHH BKCNIEPAMEHTH /4/ B ZeficTByomefi cetn 6 KB ¢ msomMpoBamHO#
HeltTpanpp, KAK ¢ BOSAYUHHMM IVHMSMM, TAK U CO CMOUAHHHMH KaGeab-
HO-BOSAyMEHME. KoMuyramus §asi Ha 3eMID OCyWeCTBAANACH OZHOMO-
NDCHHM BAKYYMHHM BHKIDUATeReM B. MaKCUMANBEHG N6DOHANDAKOHUS
HAGNDZANMCH HA Omepexanuell dase, KOIZA 3aMHKAHME MPOMBBOAMAOCH
BONH3W MAKCUMYMA HAnpsXeHMs. HW B OZHOM W3 OMHTOB He 3aperucT-
PUpOBAHO HepeHanpaxeHue Gonee 2,2 Up .

PacueTH ¥ SKCHODUMEHTH MOKABANM, YTO KOMMyTAuMp $ass Ha
3GMID MOXHO MCIONBS0BATH ZIA (OPMUPOBAHMA TENECHTHANOB B CETH
¢ WBOIUDOBAHHOW HOUTANEN, HO ONACA’CH MOBPOXASHMA BONALE B
Bo#t, OzHaxo KOMMyTauus (asy Ha SeMmp npu Hamwuuu “semnu" Ha
Zpyrofl dase MoxeT NpEBECTH K aBapuiiHoMy pexuMy /4/. NosTouMy B
nens BAMNKAHAA OHIO NDEZIOXGHO BBECTU ZONOXHATENBHOE TOKOOTPa—
HHUNBADNES CONPOTHBIGHHS .

Conpornenerre A B NemH saMuKAMA $ASH HA 36MID OGYCAOBLR-
BaeT saTyxaHWe AMIATYZ KOMeGAHAN TOKOB ¥ HANPAREEAN SROPOBHX
das /1,2,3/: £
U <ty €7HF,

Ecau npuaars /1,2,3,5/
R>2lE |
rae C=Cp+Cs +Cc - CyMMaDHAH GMKOOTH CETH,
T0 NepeXOMENY NpONeCcC EA HOMOBPEXZGHEX (asax OyZAST MMETH ame-

prozmvecKEil XapakTep W, CAeXOBATENBHO, B CETH BOBCE HO BOSHM~
RaNT NepeHANDAXEHES NpH SAMMKAHEM OZHOM M3 das Ha sewip.
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