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NPEOWCNOBUE

OcHoBHAA [Nk JHCIHIUIHHE « ABTOMATHYECKOS VIpABTEHHES
AMEKTPOIHEPTETHIECKAMH CHCTEMAMAY — HIYUeHHe NPHHLMIOR Op-
TAHH3AIHN H TEXHHIECKOIT peamEaHl ABTOMATHIECKOTD VITPEaBIe-
HHA HOPMATBHEIMH 0 ABAPHIHBIMA peiMaMH padoThl AeKTpo-
sHepreTmieckny cacteM (32C). Eé ocpoenne cnocobeTByeT momy-
YEHHK) KOMMOETEHITHH, NO3BONSIOINMX OVIyIIEMY CHelHATHCTY
VIACTBOBATE B NPOCKTHPOBAHAA H SKCIUTYATAIME 0DBEKTOR Mpodec-
CHOHATBHOI JedTeIEHOCTH.

Fanasm IHCIHILTHHEL:

— (hopMHpOBAHEE NpeICTABICHHS O HENIX, 3aJa1aX B CIPYKType
ARTOMATHIECKOrD YIIpaRTeHHs B 330

— dhopMEpoBAHIe SHAHMI 00 OCHOBHEIX NPHHIHITAY W TEXHHTe-
CEHX CpeIcTBaX ABTOMATHYECKOTD yipapienis 33 B HOpMATEHEIX
PEHHMAX,

— (hopMHpOBAHEE 3HAHKIT 00 OCHOBHBIX NPHHITMIIAX B TEXHHYE-
CEKMX CPe/ICTEaX ABTOMATHYECKOro ynpakneHns J3C B apapHilHEIX
PEHHMAX,

— dopMEpoBAHHE  YMEHHA TPOMIBOIATE BEIDOP OCHOBHEIX
MIPHHITHITOE H TEXHHTECKIX CPelCcTE aBTOMATHHMECKOrD YVIIPABITEHITE
NPHMEHATENRHO K KOHKpeTHOi 323,

— ORATEHHE OCHOBHBIMH MeTOIaMi BRIDOpPA cpelicTs ABTOMATHIE-
CKOTO YTpagieHas B 372 | pacdeTa HapaMeTpoB HX cpaDaTHBaHKA.

Hzywenne JHMCIHIIINHE! OCHOBRIBASTCA Ha Dase 3HAHMI H yMe-
HHI, TOTY4eHHBX O0Y9AIMHMACA B XO0€ OCBOCHHA CBAIAHHBIX
(mpemmecTRYIOMIX) JHCIHANIHH: « [eopeTHdecKkHe OCHOBRI 3/IEK-
TPOTEXHHEH», « [e0pHS ABRTOMATHYECKOIO YIPARISHHH 3AIeKTpHYe-
CKHMH CHCTEMAMEY, «JIEMEHTE ABTOMATHYECKHX YCTpPOilcTE»,
«INMEKTPOMATHATHEIE TTEPEXOIHEE NPOLECCH», «IeKTPoOMEXaHITe-
CEHE IMePeXxOIHBIC ITTPOITECCRIR:, HBJ'IE:]H'P]-I"{EEKI-I'E-' MATITIHEL ¥

3amasa HACTOMIIETD YYeDHOTO NOCODHA — NOMOYE ODYYaKme-
MYCH B OCO3HAHHOM OBJIAJEHHAH CONepanieM THCIHLIHEEL. C 3710l
MedbHY MATEPHAT MOCOOHS HINO#EEH B MAKCHMATLHO ,II;'DET}"HI-IGE
(opMe ¢ AKIEHTOM HA KAYECTBEHHBIX XAPAKTEPHCTHEAX HYYdaAeMBIX
mponeccos H © }"‘:I-E-'T'DH BIAMMOCEATH Da3leTos THCIHIITHHEL
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[Nocobpe cocTORT W2 OBYX OCHOBHEIX dacTeil. B mepeoii qaetca
npefcTaBneHEne ob 33 kak oDBEKTe ABTOMATHYECKOTD YIIPagBie-
HHA, PACKPLIBAIOTCH HASHATEHHE H 340a1H aBTOMATHYeCKOr O YIpas-
NEHH, TPHBOAUTCA 0D30p YCTPOICTE ABTOMATHYECKOIO YIpapie-
HHS, 0ocoDOE BHHMAHHE VIEMHeTcH HX poaH B oDIel cIpykType
ARTOMATHYECKOrDo yHOpasneHns 2330, onHceEaeTcd ABTOMATHEA
VIOPABRTEHAA ABAPHIHBEIME pesrMaMi 73 cerenas (aBTOMATHYE-
CEOS MOBTOPHOS BETHMEHHE, ABRTOMATHYECCKOS BETHIOYEHHE pPeicpB-
HOTO IIHTAHHE ) B NIPOTHEOABAPHITHAN (ABTOMATHESA IPEq0TEPAIIEHH
HAPYIIEHAA YCTOHYMHBOCTH, THEBHIAIMH ACHHXPOHHOTO pPeRHMA
H OTPAHHYCHHA CHHACHHA 'I-EGT'DTBI}

Bo sropoil wacTH paccMATPHEAETCH ABTOMATHEA YHPABISHHS
HOPMATBHEIME pexmMamMi D90 (aBTOMATHYECKOE pPelryIHpPOBAHHE
BOIOYVAUIEHHA H ABTOMATHMECKOE PeryIHpPOBAHHE YACTOTE H MOII-
HOCTH CHHXPOHHBIX TeHEPATOPOB), 8 TAKKE NASTCA MpeICcTABICHHE
0b OCHOBHEIX BAOAX, (VHKIHAX B 0coDEHHOCTAX TEXHOIOTHIeCKOH
ABTOMATHEH 00BEKTOB MIEKTPOIHEPreTHKH.

Kpoume Toro, B nocobHH COIEpEATCH KOHTPOIHPYROIIHE MaTe-
pHANEI, peIHAHAYSHHBIE UTA CAMOCTOATENBHON MPOBEPEH OCBOES-
HHA MATEpHATA OOVHAIOMIHMICA, A TAKKE MPHBOAATCA 3ANAHIA
K NMpaETHISCEHM 3HATHAM, OPHEHTHPOBAHHBIC Ha OBIAJCHHE ITpak-
THIECKHMH HABEIKAMHM PAacuéTOB H 3AKpEIUIEHHE TeopeTHYecKHX
FHAHHI.



YACTb 1
JneKTpo3HepreTMYECKan CHCTeMa
KaKk 06bexkT aBTOMaTMYECKOro ynpaeneHms.
YnpaeneHwe aBapuHHLIMH PeXUMaMH
3NeKTpo3HepreTHYecKol CHCTeMbI

1. HASHAYEHMWE W 3A0AYM
ABTOMATUYECKOro ¥YNPABNEHWA
ANEKTPO3IHEPTETUHECKWMW CUCTEMAMM.
KNACCHDUKALIWA W OB30P YCTPOWCTB
PENEWHOMW 3ALLUUTEI W ABETOMATUKW

1.1. 3nekTposHepreTHYecKan cucTeMa
KaKk 00BLEeKT ABTOMATUYECKOrO YNpaBnNeHHA

Pexumel paboTkl M OCHOBHLIE CEONCTEA
INEKTPOIHEPTETHYECKOH CHCTEMsI

93C npencrasnger cobOH COBOKYIHOCTE IApPAIeNILHO pabo-
TAIIIHNX IEKTPOCTAHIMIL, MeKTPHYUECKHX CeTed o NpHEMHHEOR
ANEKTPHYECKoil SHepruH, oDbeHHeHHEX 0DIHM PeRIMOM PaDOTEL
Pesmy pabors IC xapakTepu3vercd 3HATEHHAMEA AKTHBHON | pe-
AKTHEHOH MOIIHOCTEH, TOKOE, HANPS&EHNH, JACTOTH (TaK Ha3kIBae-
MBIMH DAPAMETPAME PEAIMA).

B aBToMaTHdeckoM ynpaeneHan D00 NpHHATO BEUIETATE Cle-
ayromme Bis pesamnoe 33C [4]:

Hopmaneneii pesxuv 330 — pesnv 920, ope KoTopoM mo-
TpedHTenH CHADKAKOTCA AMEKTPHYECKOl JHepryeii, a JHAYeHAA MA-
PAMEeTPOB PedHMA HAXOASTCHE B NpelelaX JMHTeIBHO JOMYCTHMEIX
THAMESHHIH.

Apapuiiabtii pesam 30 — pesav D00, mapaMeTpsl KOTOPo-
Te BRIXOOAT 3a Opefelbl AONVCTHMBX 3HAYEHIN, BOIHHKHOBEHHE
H IIHTETEHME CYIIECTRORAHNE KOTOPOID IMPEICTARMAST HEIOITYCTH=
MY YTPO3Y HIIHA Mg, moBpesicHna obDOpYIoBAHHA H BEIET
K OrpaHHTEeHHRD [MTOJTAT™TH BJIEL'I]JIFIECKDEI H TEILUIOBOI JHEPI'HII B 3HA-
THTETEHOM O0BeME.



Hocneapapwiinniii pesam I — pesan, B koTopos 220 Ha-
MNOJOHUTCH ITocie TOKATIEAINTHNA ABAPHH 10 VCTAHOBIIEHHA HOPMATEHO-
re HIH BRHY#JISHHOIO pPeHiHMA, XapakTepH3IyeTcd CHIEHeHHBIME
TpeDoBAHHAME K NAPAMETPAM PERHMA 0 CPABHEHHIO ¢ TpeboBa-
HHSAMH K HOPMATBHOMY pesnMy. [IpogomsnmelsHOCTE CYIIECTBO-
BAHNA NOCHeaBapHiHOro peanMa orpamesa 20 mun. Ecm no ne-
TeYCHHH 3TOTO BPeMEHH HE YIAETCH BOCCTAHOBHTH HOPMATbHBIH
PeRHM, MPORCXOIHT Mepexo K paboTe B BEIHYEIECHHOM PeAHME.

Brayanennanstid pexnM IIC — pemnm 320, OpH KoTOpOM
IHAYEHHA HEKOTOPHIX PEXRHMHEIX NapaMETPOR BEIXOIAT 3a NpeIe/kl
MAKCHMATBHO JOMYCTHMBIX, HO HE NPEBRINAKT ABAPHITHO JOMYCTH-
Merx. [IpogomanTrensHOCTE CYINECTEOBAHASA BRIHYAISHHOID PEIIMA
orpadmdeHa 40 mue (JononEATEIRHe K 20 MHH CYIIECTBOBAHHA
NOCIeABAPHHHOTD PeiiMa).

3C gar o0BEKT ABTOMATHYIECKOTO VIPABNCHHA XapaKTepHy-
eTCA CASTYIOMAMA CBOHCTEAME HAXSKHOCTH W KABYHecTH [ 16]:

Hagexnocrs 23C — cBOHCTBO, ONpelelsiomes cHocoDHOCTE
33C BENOIHATE CEOM (GVHKIMH N0 NPOHIBOACTEY, Nepeiate, pac-
npefeneHnio AeKTPHYeckoil Heprud | cHabkeHHIo noTpeduTeneii
aNeKTpHYeckoil speprieii B TpebyeMoM KOIHYECTBE H HOPMHAPYEMO-
I KA9ecTRa.

Anpysects IIC — CEOHCTED, ONPENENNIOIIEE CHOCODHOCTE
I3C mpoTHEOCTOATE ABAPHHHEIM BOSMYINEHHAM, He JOITYCKAS Kac-
KATHOTO PAIBHTHA ABAPHH ¢ MACCOBEIM HAPYIIEHHEM CHAOKEHHA
noTpebrTenel MeETPIMECKOH Heprieil.

I[Ton EKacKAAHEIM OOHHMAETCH PasBUTHE ABAPHE, CBAZAHHOS
¢ MOCHEN0OBATEIRHEIM OTK/IIOMeHAeM AeficTeieM peneiinoil samm-
Thl I/HIH  ABTOMATHEH MEKTPOCETEROTD W HITH CTAHIMHOHHOID
0DOpPYIOBAHNS.

B mponecce dyaxmmonnposaina 323C npoliecckl reHepHpoBa-
HHA, pachpeleIeHus 0 NoTpedIeHns WIEKTPIHYeckoil sHeprin Bian-
MOCBAZAHRI H OPOTERKANDT SOIHHOBPEMEHHO, IPH 3TOM B BZEIEE.]II:]]?I
MOMEHT BpeMeHH JODKeH coDMIoNaTeCA DalaHe MexIy BepabaThl-
BACMOI HA IEKTPOCTAHIIAY MONTHOCTHI) H MOIIHOCTBR, noTped-
MEeMOi HAIPYIKAMH © YIETOM NOTEPE B 2IeKTpHdeckoil cetn. B o
#e Bpema 230 HeNpephlBHO NOABEPTaeTCH BOSMYIIEHHAM, KOTOpPEIE
CTPEMSATCH HAPYIOHTE 3TOT Damanc. K HEM OTHOCAT MANIRE BOIMY-
meHAd (VBeIHYEHHe MOIMHOCTH HATPYIKH, IUIAHOBEIE OTKIKYEHHA
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JHHMG SIEKTPoNepeiatd | T.0.) 0 DONBIIHe WIH ABAPHITHEE BOIMY-
INTEHHA [EGFDTEEE-' FAMEBIKAHIH, E.BEP]-!j-‘IEHE OTEITHIIEHHT CIOTEHDO 33-
TPY#HEHHBIX JHHHI 3IeKTpPONepelats, KPYNHBIX [eHepaTopos
uT.J0.). [lostoMy BasHbM cBoficTeoM DC |1 obaIaTeIBHEM YeI0-
BHeM oODecnedeHHS HAISEHOCTH o @muBydecTHn D0 #pnsetcs
YCTOHIHBOCTE.

Yeroiameocres Y — cpoiicTeo D900 BO3BpaIATECA K IEPBO-
HAYAMBHOMY COCTOAHHIG WIH OIH3IKOMY K HeMy VeToidmBoMy
COCTOAHHEY ITOCIHE NPEEPAEllEHEd BHEMHEDND BOSMYTITAROIITET O
BOAMEHCTRIA,

[lpHAATo BEAENATE CTATHMECKVEO (VCTOIMHBOCTE NPH MATHIX
BOSMYIIEHHAX) H IHHAMHYECKYIO (YCTOMMHBOCTE IIpH OOIBIIHX
BOZMYIIEHHAX ) yeToifaueocTs [ 10]

YETORMMBOCTL SNEKTPOSHEPTETHYLCKON CHETEME
W NOHATHE 00 INEKTPOMEXAHWYECKMX NEPEX0OHBIX NPOLBCCaX

3agaga onpeneneHnd yeroiiunpocT D0C CBAAHA ¢ AHATHIOM
XAPAKTEPHCTHE IEKTPOMEXAHHYECKHX IEPEXOHRIX [pOLeccos,
ONpeenseMbIX OTHOCHTEIBHEM IRIDKeHHEM POTOPOE IAPATIeTkHD
pabOTAIINEX FeHEPaTOPOs.

Cxema npocTelmneil 3IeKTpPoHePreTHYecKol CHCTEMEL, COIep-
#ameii regeparop (1), paboTamuii Ha NpHeMAYIO cHCTEMY OONIEb-
moil momuecTd (C), npusegena #a puc. 1.1, MommocTs nprésmuoil
CHCTEMBI HACTONLKO BENHKA, YT0 NIPH BHENHHX BOIMYIIEHHAX
HANpSKEHAe Ha ¢ IMHHAX [0 MOIVI | dae MOKHO CHOHTATH
HEHIMCHHBIM.

lvpiisna I T 11 C
o=+
— P

My

Pue. 1.1 TTpocrefimad aTeKTPOSHEPTeTHYSCKAN CHCTEMA

s yopomenns agaqza Helecoodpasao NPHHATE J0MYIIeHHES
O HHCTO HHIOYETHEHOM XapaETepe CONpOTHBRICHHS BCEX IIeMEH-
ToB 33C. Cxema zamemenns paccMarpusaemoit 39C u BexTOp-
HAA JHATPAMMA U8 HOPMATBHOTO peAdMa pabOTHL NpHBEIEHE!
Ha puc. 1.2, 4, & cOOTBETCTREHHO.
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Pue. 1.2 Cxesa saMemnennd (a) B BeETopHan gHarpassa (6} 33C

C HCMOUIBOBAHMEM BEKTOPHONH IHATPAMME! MOdKeT ORITH HOITY-
HEHD BRIPAWEHIE 1ITH AKTHEHOIT MOIMHEMCTH, BHII,HB.‘!.EHGF[ TeHEPAT -

POM B IPHEMHYIO CHCTEMY:
WEr

P=Ul, =—cxinéd 1.1

A uﬂl‘l . (1.1)

rae & — yron eextopa 3JIC repeparopa oTHOCHTEIBHO BEKTOpa HA-

NPEEHNS HA IIHHAX TPHEMHOM CHCTEMEL YTou § Takke XapaKTepH-

IYET NOIOEeHHe poTopa reHeparopa || OTHOCHTENRHO NOTOHKEHHS
POTOpa SKBHBATIEHTHOTO TeHepaTopa npHeMuoil cueremel C.

Heobxoaumo obpaTHTh BHHMAHHE, UTO 3aBHCHMOCTEL BEIIaBae-

MOI TeHepaTopoM AKTHBHON MOMI-

P p HOCTH OT VIIa § HMEET CHHYCOH-

MA TankHEG XapakTep (puc. 1.3). Mak-

: CHMANTBHOE  3HAYEHHE  AKTHRHOI

MOIMHOCTH, KOTOPYH TeopeTHYecKH

BOAMOMHO TEepefaTh [0 CBATH Me#-

Iy TeHEpaTopoM H cAcTeMoll (Tak

& HAZKIBASMEN] HISATRHEIN  Opeaen

NepeIaBaeMOH MOITHOCTH) OIpaHH-

YeHO M JOCTHTAETCA npH & = 90"

(DpH  NpHAEATREIX  JOIYINEHHHX):
__UE
IF.|ll'[i!.l'i:'l'.' -

i G | Rl
Pue. 1.3, Pazopag
XAPAKTEPHCTHEA
MOITHOCTH FeHepaTopa

ry

Taknm obpasoM, nepegaBaeMas AKTHBHAS MONTHOCTE SBISETCHE
Ppyurnmeil yroa 8, XapakTepHIVIONEre OTHOCHTENLHOE [ON0KeHe
poTOpa reHepaTopa, 9T0 COrMacyercd o ltlI-ISH‘l]EH:lEiﬂ!]-I XapaKTepH-
CTHKAMH MOpOlecca BBUIAYH MOIIHOCTH TeHepaTopa B IPHEMHYEO
cucremy. Hamernenme mommocTH remepaTtopa ocymecTBISeTCH Y-
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TEM BOIEHCTRHA Ha PErYIHPYIONHE opraHs TypOoHHeL [Ipn yeenn-
YEHHH MOITHOCTH TYPOHHE HAPYIIAETCH PABHOBECHE MeXAHHIecKoH
MomHeeTH Py, pazpaeaeMoil TypOHAOIN, H 30eKTPOMATHHTHOH MOII-
HOCTH F, BRIABAEMOH TeHepaTOPOM B CeTh B HCXOJHOM peXHME
W omAckEBacMoil BepasenneM (1.1). Hagnmaerca snekTpoMexanmie-
CEHH NepeXoIHEN MpOIece, CEN3AHHEIH ¢ VBENMMEeHHeM WACTOTH
BpAIlleHHd POTOPA MeHepaTopa Mo AeHCTEHEM H30RTOMHOH MOITHO-
et TypoueeL. Ilpn stom pektop DJIC remepatopa HauHHaET
MOBOPAYHBATECA OTHOCHTENRHO BEKTOPA HANPAKEHHA TpHeMHAO
cHCTEME! (CM. DYHETHpPHEIE IHHHH Ha puc. 1.2, 6), yrox & u, coor-
BETCTREHHO, BELIABAEMAN TEHEPATOPOM AKTHEHAA MONHOCTE YBE/IH-
unBaroTea. llpn gocTiokeHHH paBeHCTBA MEKTPOMATHHTHONR MOIN-
HOCTH TeHepaTopa (BRIABAEMOIN B CHCTEMY) H MEXAHHYECKOH MOII-
HOCTH TYPOHHE 2IeKTPOMEXAHHYECKHIH NpOIece 3AKAHTHEAETCH
H HACTYIIAET HOBLIH YCTAHOBHBIIMICH PEHM.

HaMeHenne 9acToThl BPAIEHHA H MONOKEHHS POTOpa IeHepa-
TOpA B AMeKTPOMEXAHHTECKOM MEPeX0IHOM MpOlecce OlMHChEIBAITCH

creayromnMe auddepeHINATEHEME YpasHeHamu |8, 10]:

B [

IIE=P“_P: (1.2)
Tr d?8
i (13)

rae I; — MeXaHH9JecKad NOCTOAHHAR BPEMEHH, XapaKTepHIYHOIAL
HHEPIHOHHOCTE  BPAINAIIINXCA MACC TeHeparopa W TypOHHEL
() — VITIOBAN YACTOTA BPAIIEHHA POTOPA MEHEPATOPA; Wy, — HOMH-
HATBHAH YTIOBAA 9acTOTa BpallcHiA,

Ilna apamH:Ea YCTOHMHMEOCTH 3HEPrOCHCTEME B ODINeM crydae
Heobxoaumo pemenne ypasaennd (1.2), (1.3), oanako anms noapMa-
HHA OCHOBHBIX KAYECTBEHHBIX 3AKOHOMEPHOCTEI HAPYIIEHHA YCTOi-
YHBOCTH H BIHAIONHE Ha 3To (akTopoB yaobHO npaMeHenne Donee
MPOCTEX B HATIMIHEIX METOIOB.

[pmsakom craTibeckoll VeToiMHBOCTH paccMaTpHBAEMO CHe-
TeMBl ABNACTCA TAKOH XapakTep WIMEHEHHS MOIIHOCTH TeHepaTopa
HYyraa O, KOTOPEI BRHYAJAET CHCTEMY BHOBE BOZBPALTATHCT
K YCTOHMHBOMY COCTOAHMIO NOC/AE BONEHCTRIA MATEX BOIMYIICHHH.

Ha xapaxrepicTiie MOITHOCTH TEHEPATOPA MOIYT OBITH OTMEEHE]
IBe BOIMOAHEIE TOMKH PABHOBECHA, COOTBETCTEYIONIHE PABSHCTEY Me-
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XAHAYECKOH MOIHOCTH TYpOH-
HEl H WIEKTPOMATHHTHON MOII-
HOCTH, BRITABAEMOI IeHEepaTo-
pont (prc. 1.4, Tousm a u b)
IIpn HebonbImOM TOTOHT-
TENRHOM NPHpPAIeHHH  yTia
BTodKe o (Ad,) MOMHEOCTE

& reHepPATOPAE Takde HEIHA™MH-

" TensHo poapacter (AF ) u cTa-

Pue. 1.4, CratHueckas HET OOIBIIE MeXaHHTeCcKOi
yCTOMMHBOCTE MomHocTH TYphuEEl (Fy). I1o

reHepaTopa
patop NPpHUEBECOET K CHIGHKEHIEDY "TacTo-

Thl BpaIIEHHA POTOPaA TeHepa-
TOpA M, COOTBETCTEEHHO, K YMEHBIIEHHID YVIMA O 00 BOIBPAIICHNN
peIMa B HCXOMHYIO TOUKY paBHOoBecHA a. Pesu Oyaer crpeMiTh-
cH K HCXOIHOH TOYKE pPABHOBECHH TAKKE M OPH OTPHIATEIRHOM
NPHPAMIEHHH YT B TOUKE d.
Jna Touxn b xapakTep HIMEHEHHA MOIMHOCTEH B MOMEHTOB Dy-
AeT KadecTBeHHO HHEIM. [lonomurensHoe npupamenwse yraa (Ad,)
NPHBEAET K HIMEHEHHID MOIIHOCTH ¢ MNPOTHEOIIOIONHEIM SHAKOM
(APy). Ilpn 3TOM MOIMHOCTH, BBEUIABAEMAS TEHEPATOPOM, CTAHET
MEHBINE MeXAHH9eckoll MONHOCTH TYPOHHE, H 9ACTOTA BpaIleHHA
regepatopa Oyaer yeemmuHBathes. Pesomu  Oymer  yaansTees
OT TOUKH PABHOBECHA H XApPAKTEPH3IOBATECHA HENPEPHIBHBIM BpAIle-
HHeM pekTopa JJIC remepatopa OTHOCHTENBHO BEKTOPA HANPAAE-
HHS NPHEMHOH CHCTEMEL
Taskmm oDpasoM, B Touke g (Kak B B moDOH Japyrol Towke
HA BOCKOIAMIEH €9acTH XapakTepHCTHEH MOIMHOCTH) BRIOTHAKTCA
VCIOEHA CTATHYECKOH YCTOIMHBOCTH, PesiiM paboTe B TOUke & (H B
APYTHX TOUEAX HA HECXOAAIIEH YACTH XAPAKTePHCTHEH MOITHOCTH)
CTATHYECKH HEYCTONYHE W MpakTHYeckH HeocymecTeaM. Martemarn-

Heckd KPHTepHii cTaTHYeckoil VeToiMHBOCTH MOMKET OBITE 3AIMHCAH:
AP

3 =, (1.4)

Ot erpamennd (1.4) MoxEHO nepeilTH K KPHTEPHID CTATHYECKOH

VCTOHIHBOCTH:

dar

E}ﬂ.
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CraTHgeckad VeTOIMHBOCTE — HeOOXOMHMOS VCIOBHE CYIIECT-
BOBAHHA VCTAHOBHEIIENOCH pesnMa paboTel J3(C, oqHAKO He onpe-
AensgeT AHBYyIecT:E 0 npn bonemmx BosMymennsx. [locnegnee
OTHOCHTCH K 00/IacTH JHHAMHYecKol yeToiluHBoCTH.

K Gonsmms BOSMYIDEHHAM OTHOCATCH KOPOTEHE
(K3), apapuiiHeie OTIIIOUEHNS ITHHHI 31eKTponepenatn, Tpaacdop-
MATOPOR, TEHEPHPYIOMMX HCTOYHHKOR H T.J1. B kadectse npumepa
paceMOTpHM H3MeHeHHe pexima I3C, perBanHoe K3 va mommm J12
(cw. prc. 1.1) ¢ nocnegyrommuM OTEHOMEHREM 3TOH JIHHH.

s ynpomesHore aHATHIA JHHAMIECKOH yeTOHTHBOCTH IIH-
poKOe NPHMEHEHHE HATNET TAK HABIBACMEIH METO Inomaneii, ocHo-
BAHHEIH HA COMOCTABIEHHH 3HEPTHH, 3allaCeHHOH POTOPOM IIPH yCKO-
PEHHH, H pacnonaraeMoil SHepTHH TOpMOoKeHRA poTopa [8].

HexommoMy pesiMy cooTBeT-

CTBYET XApaKTEePHCTHKA HOPMATh- P4 HP
Horo pexana — HP (pac. 1.5).

Bosmknosenne K3 xapaxre-
PHIVETCH SHAUHTE/ILHEIM CHITHE-
HHEM AMIUTHTYEL XapakTepHeTH-
EH MOIMMHOCTH, MEXAHHY9CCEAA
MOTHOCTE TYPOHHEL OCTASTCA He-
mivennoi. PesxaMy cootBeTcTBY-
€T ToUuKa b HA HOBOH XapakKTepH-
CTHKE MOIIHOCTH (XapAKTepHCTH-
ka pesmda  K3).  Cnemyer Puc. 1.5, Tnmasmaeckan
OTMETHTR, "ITO TOUYEA b cooTBET- Fmﬂqﬂm reHeparopa
CTBYET TOMY JKe JHAMeHHIO VITIA,

UTO H HCXOJHAS TOUKA g (YTOI MOMKeT H3MEHHTECH TOARKD ITPH H3IMe-
HEHHH YACTOTH BpPaIEHHS POTOpPa FeHepaTopa, OHAKO 3T0 He IpPOoHCc-
XOJIHT MTHOBEHHO BCIEACTRHE MEXARMNECKOI HHEPIIH pOTOpa).

Hanee non geficTeHeM H3ORTOMHON MeXaHRmIecKOl MOIHOCTH
TYPOHHE 9acTOTa BPAIIEHAA H, COOTBETCTBEHHO, YION & HATHHAKT
pacTH, NpH 3ToM palodas TOYKA NePEMEINASTCA M0 XAPAKTEPHCTHRES
MOITHOCTH B CTOPOHY DO SHAMSHHET YT

OrmoueHne MOBPe#IEHHON MTHHNH XApaKTepHIyercs yEel-
deHHEM AMIUTHTYIB XAPAKTEPHCTHEH MONTHOCTH (XapakTepHcTHEA
nocneagapuitaoro pesnMa — [LAP, o pue. 1.5). Cneayer oTMeTHTh,
9T0 HOBOE 3HAYCHHE AMILTHTYABR HE JOCTHIAET CYIICCTROBABIIETD
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B HOPMATBHOM pPefIMe. DT0 CBAAHO ¢ TEM, 4TO B NOCTEABAPHITHOM
peikHMe B paboTe ocTagTcd TONBKO OJHA H3 JIBYX NapallelkHEIX
AHHHH H CYMMAPHOE CONPOTHEIEHHE CEASH MEXOY TeHepaTopoM
H CHCTEMOH Xy CTAHOBHTCH DOMBINHNM, WeM B HOPMATLHOM pPeikHMe
(cw. srpasenne (1.1). Pesnu nepeMemaeTcs 03 TOUKH ¢ B TOUKY o
(cooTBeTCcTRYET 3HAYeHHIO yriua 8, ). B Touke d snexrpoMarHuTHAs
MOITHOCTE TEHEPATOPA NPEBRINAET MEXAHHYECKYID MOIIHOCTE TYp-
GHHEL, HO 10 HHEPIHA yToa O npofomsasT pacti. [lpa smoM oTHO-
CHTE/IEHAS YACTOTA BPAllleHHd POTOPA HAYHHAET YMeHBIIATHCH
H CTAHOBHTCH pPaBHOH Hym0 (dacToTa Bpamenus sexropa JJIC re-
HEPaToOpa W 9ACTOTA BPAIIEHHA BEKTOPa HANPIKEHHA YHEProcHCTe-
MEl PABHEI) B HEKOTOPOH TOUKe € yroa & Donblme He BOIPACTAeT.
Opnako BeaemcTERe HeDAMAHCA MEXAHHTIECKOH MOITHOCTH TYPOHNHE
H MIEKTPOMATHHTHOH MOIIHOCTH FeHEPAaTopa NEPeXoiHEN Mpolece
HE 3ABEPIIAETCA: YACTOTA BPANIEHHA POTOPA TEHEPATOPA TTPOIOILEA-
€T YMEHBIIATECHA, WT0 NPHBOAHT K YMEHBIIEHIO yriua &; pabouas
TOYKA NEpeMEacTcd B 0DpaTHOM HATPABIEHAN — B TOYKY VCTOim-
BOI'0 PABHOBECHS [UI8 NOCIEABAPHHHOND peuMa ;. OnHChIBAeMEIR
XApaKTep MpOIecca He NPHEOOHT K HAPYIIeHHD THHAMHYECKOH yo-
TOHYHEGCTH TEHEPATOPA.

Bosmomen B Apyrol BapHAHT PasBHTHE NPOIECca: NPeEIe demM
OTHOCHTETBEHAS YACTOTA BPAIIEHHA POTOPA CTAHET PABHOH HYITO, yTONI
JIOCTHTHET HEKOTOpOil KpHTHUecKoil semrmmel O, (d — ¢ — f);
nocine Toro Kak pabodad TOMKA NEepeMecTHTCH 10 XapaKTepHCTHEE
NOCTEABAPHITHOND PEXMMA 33 TOUKY f, MOMIHOCTE TYPOMHEI BHOBE
CTAHET DOMBINE MONHOCTH TeHEepPATOpa, BCASNCTBHE Hero CKOPOCTh
HAHET DRICTPO BO3PACTATE H N'eHEPATOP BRITALET HI CHHXPOHHIMA.

Taknum obDpasom, An8 aHATH3A JHHAMHYECKOH YCTOHIHEOCTH
HeOOXOIHMO OOPENEIHTE, JOCTHTHET JH EPHTHYCSCEOTT IHAMCHHA
VIO & B TeueHHe NepexoIHoro Ipoecca.

Ha maTepane b-c remepatop yekopseTca. JHeprid, 3anaceHHas
POTOPOM TEHEPATOPA NPH YCKOPEHHH, COOTBETCTEYET IIomam Ay ..
TAKMHYEHHOH MeXETY XapaKTepHCTHEOH MOITHOCTH TYpPOHHEI H Xa-
PAKTEPHCTHEON MONTHOCTH NOCTEABAPHITHOTO pesiHMa Ha HHTEpBaTe
b-¢ (em. puc. 1.5). OTHOCHTENBHAS CKOPOCTE TEHEPATOpa CTAHET
paBHOI HYMO, KOTIA HAKOMIEHHAS YHEPIHA YCKOPEHHA YPABHOBE-
CHTCH IHEPrHEH TOPMOEeHHE. JHEPrHA TOPMOMEEHHS COOTBETCTRYET
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IWIOMAIH Ay, JAKTIOUEHHON MEAY XAPAKTEPHCTHEOH MONTHOCTH
TYPOHHE! H XapaKTepHCTHEOH MONTHOCTH IOCTeABAPHITHOTD PedkiMa
HA HHTEpBATe TOPMOMKeHHA redepatopa d-f [uaammgeckas yeroii-
YHBOCTE TEHEPATOPA COXPAHNTCA B TOM CIVHAS, SClH MIOMALL Top-
MOEHHA OKAReTCH DOIBIne MTONTEIH YCKOPEHIE
Avopu > Ayex. (1.5)
['padukn AaMeHeHRA MOIMHOCTH, YTIA W YACTOTH BO BPEMEHN,
XAPAKTEPHIYIOIIHE BTOPOH BAPHAHT PA3EHTHH PeHMA. NPHEEISHE
Ha pue. 1.6

£l4

1k

il

-l

5T
w X, H ol :

=01 0 00 02 O3 4 OF 06 07T 08 8% 1 L1 12 B3 14 1S
=

__HI + K + ilapasnne + Armpainned pesi

Pue. 1.0, TIpasvep NepexoqHOT TPONScea NPH HAPYINEHHH YCTORMHROCTH
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Ha rpadmkax oTMedeHE OCHOBHEIE TOUKH, BBEISHHBIE NPH Ka-
YeCTEEHHOM AHAMHIE nponecca. B mmocTpRpyeMoM caydae yoio-
BHE IHHAMHYeCKOH yeroiuueocTH (1.5) He BRINOMHAETCH: yroa goc-
THTAET KPHTHYECKOTO 3HAYEHHA, NPOHCXOMHT HAPYINEHHe YCTOHTH-
BOCTH H HACTYIAET ACHHXPOHHBIl PeHM, XapakTepH3IyHIIHICH
HECHHXPOHHEIM BPAIIEHHEM POTOPA TEHEPATOPA OTHOCHTENBRHO SAC-
TOTHI B ]I]}Hﬁ]'-ﬂ-li}ﬁ CHCTEMES,

1.2. HaaHaveHHe W 2303499 ABETOMATHYECKOTO YNpaBnNeHWA
3NeKTPO3HEepPreTHYECKoN cucTemon. Knaccuduraymn
W oG2op YyCTPOWCTE ABTOMaTHYECKOIO YyNpaBneHwA

ABTOMATHYECKOE YIPARIEHHE HIPAET BAXHYIO POIk B oDecre-
YeHHH HajewHocTH H spsydectH I3C. Jlas storo cpeacrsamm
H EOMILICKCAMHE ABTOMAOTHEH PEIIaOTCd  CIEIYIOIHE OCHOBHBIC
38a9H.

4) DoMIepsEaHNe NAPAMETPOE HOPMAIRHOIO pemaMa 320
B YCIOBHAX BOAIESHCTRHA MATEIX BOIMYIIICHHI,

0) npemoTEpamleHHe H ITHEBHIAINA HAPVIIEHHH yCTOHIHBOCTH
33C npa DONBIINE BOIMYIIEHHAX, B TOM YHC/IE HEAOMYIIEHAS Kac-
KATHOTO PAIBHTHA apapiii B 3DC.

ApToMarnueckoe yrnpasrenne 8 920 NocTpoeHo N0 SIIETOHH-
popaHHOMY npHHIATY. Ha kasnom oTane pasBHTHA —PeskHMA
(manpivep: HP — K3 — wapymenne yeToiMMBOCTH —» ACHHXPOH-
HEHL pesimM — oM. pc. 1.6) Henonk3yoTes onpeieneHHkLle BHIL aB-
TOMATHEH, HANPARIEHHEE HA NOPeIOTEPAITEHHME HIH IpeKpaileHe
ero onacHerx mimeneHmii. Ilpm sTom verpoiicTea, meiicTByiomme
HA KAEI0M H3 JTANOB, Pe3epBHPYIOT YCTpPOICTEA, JeHCTBYHOIIIHE
HA NpeABLTYIIEM 3Tane B ciyuae HedpeKTHBHOCTH HefcTEHS Io-
caeqamy. Takoil npuHIMN NocTpoeHNd B HAHDONBIIE CTeneHn cno-
cODCTRYET HENOMYINEHNIO KACKATHOTO PASBHTIA ABAPHIL.

Knacenpurannga OCHOBHEIX BHJIOE ABTOMATHYMECKOIO YIIpaBme-
HiA 353C npencrapiena qa pue. 1.7
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YerpoiicTea peredinon sauums: (P3) prmonamotr GyHKIIGO BE-
ARIEHHA M, KAK OPABNI0, OTIENEHHS OT JHEPrOCHCTEMEl MOBpEM-
JAHHEIX 3IeMeHTOE (HanpuMep, nopi sosankHoBeHHN K3). [lospes-
JeHHe MOFEeT DRITE OTETHYeHo P3 ocHoBHOTO NeilcTerg (0DRMHO He
HMEIOINEH BRIIep#KH Bpemenn), P3 pesepsroro neilcTBHS HIH 8-
CTBHEM YCTPOICTEA PE3CPEHPOBAHHA OPH OTKAE BRIEKTHYMATELS
(YPOB). Ilocnename mea npeinolaraioT HATITHE HEKOTOPOi BH-
nepakn Bpemenn. Uem OelcTpee THEBHIHPOBAHO MOBPEKIEHHE, TEM
AYHINe YCOOEMA JUIH COXpaHeHHS yeToiumsocTH B J33C B nocne-
IVIOIEM PesiimMe

Jama=sa yoTpoiicTe cemesodi aemoMamuiky — BOCCTAHOBIEGHHE
dyvEEumoHNpoBannA IC KK €8 OTAeNBHBIX YacTeil ocle BOHHE-
HOBCHHA NOBPERICHHAA HITH OTETHYCHHS MOBPEEICHHA neiicTBHEM
yerpoicts P3. OcxoBHEle yeTpolicTBa ceTeBOH ABTOMATHEH: ABTO-
MaTH9eckoe noeTopHoe Bmodenne (AlIB), aproMaTimeckoe BrOTHO-
qeHne pezepeHOro maTanna (ABP).

YeTpoHcTEa HPOMUGOAGIPUNHON AEMOMIMMUKY NPeIoTBPaIART
HAPYIIEHHA pednMa paboTel 330, BEEBAHHEE BOIHHKHOBEHHEM
ABAPHITHEIX. BOAMYIICHMI, A TAKHKES THKBILHPYIOT BOIHAKIIHE HAPY-
meanda. K npotnpoapapmiinoii apTOMATHKE OTHOCATCA:

— ARTOMATHEA NPeIoTEPAICHAA HAPYIIEHHH  YCTOHTHBOCTH
(AITHY), coxpanmomas yCTOHYHBOCTE H NPeJIOTEPANIAINAN pai-
BHTHE aCHHXPOHHOI'O PEikHMA;

— ABTOMATHEA JTHKBHIAIHH acHHXpoHHOTO pesuma (AJIAP),
NPEEPANIAIIIAS  ACHHXPOHHEI pEXHM B CIYIa€  HApPYIIEHHSH
YCTOHTHBOCTH;

— ABTOMATHEA  OTPAHTCHIA CHHEHHA TOBBINEHAA  9ACTOTH
(AOCTAOITYT), apToMaTHEA OTPAHHMYEHHT CHAAEHHS IOBRIIIEHNT
Hanpmsenns (AOCH/AOIIH), npeporspamatoniine HeomycTHMEIE
OTKIOHEHHA H BOCCTAHARTHBAIOIINE NAPAMETPE PEMIMA 10 NOMyC-
THMBIX THAYCHHAI.

OcHoBHAN 3a7a4a YCTPOHCTE PENCUMHON AEMOMamuKn — pery-
MHPOBAHHE MAPAMETPOR HOPMATBHOTO pesiumMa padbore D20, K pe-
HHMHONH ABTOMATHEE OTHOCATCA ABTOMATHEA BETOYEHHA MEHSPATO-
POE HA MAPANIENEHYH paboTy, AETOMATHKA peryIHpOBaHHE BO30YV-
wnenna (APB). apToMaTHEa peryIHpOBaHHA YACTOTHI H AKTHEHOM
momHocTH  (APUM), asToMaTHEa perynHpoBAHHA HANPSEEHHT
B anekTpideckix cetax (APH). Hekotopeie BHIR pesumuoii apTo-
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MATHEH HAPATY ¢ VCTpolicTRAMH NPOTHBOABAPHITHON ABTOMATHEH
TAKKE BHEIIONHAKT OTAENBHEE (VHEIHH [POTHEOABAPHITHOIO
YIPaBIIeHI.

DYHKIMH KOHTPOIA TEXHOTOTHYECKHK IPOIeccoB Ha 00beKTax
ANEKTPOSHEPIETHEN PEATHIYIOT YCTPORCTBA MEXHOMOSNYECKON a6-
momanizt. K HIM OTHOCHTCH ABTOMATHESA O ITAETEHHA DE-DP}’.I['D-
BAHHA, BAOPOKOHTPOIA, NomaporTyimienmds u T4 OcobeHHOCTEH
VETPOHCTE TEXHONOIHYecKol ABTOMATHEH — NOKATBHEI XapakTep
X BIZI"}.I[EI‘&CTBHHZ TEXHMNIODIHYECKAR ARTOMATHEA ]JE.EDT-E.E‘T B OIpeae-
A OHOTO oDBeKTa HWIH deMenTa JIJC H B DONBIIHHCTEE CTYIAEE
He BIHAET Ha pesi padoTel 330 B Henom.

KoHTponeHbie BONpOCKI

l. Kaxwe Bnanl pexnMos 330 BREJEMIMOT B ARTOMATHYECKOM
VOpapneHnd”

2. Uem xapakTepH3IyIOTCH HOPMANLHEIH, aBAPHIHEIN, Iocnea-
BAPHITHEI H BEIHYAICHHBH peanmMel 3307

3. Uro Takoe HANEHEHOCTE, HKHBYIecTs FI3CT

4. UYro takoe ycroimmeocTs J3CT

5. KakoBH OCHOBHEIE 34189H ABTOMATHYECKOTO YIIpaBie-
Hug 3C7?

6. Kakne MO&HO BRIIEIHNTH OCHOBHBEIE BHALI YCTPOHCTE aBTO-
MATHYSCKOT }'T[PHBJIEHHH?

7. B @em HazpadeHHE KAKIOTO BHIA VCTPOHCTE aBTOMATHYE-
CEOTO YIPARISHHS?

& Kaxme yerpoiicTBa ABTOMATHHECKOTO YVIIPABIEHHA OTHOCHT-

CAl K KaIoMy BTy
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2. YCTPOWCTBA CETEBOW ABTOMATHKMW

2.1. ABTOMaTH4YECKO® NOBTOPHOR BKNIOMEHWE

Haznavyeuwe, 0DNacTs NPUMEHEHWA M KNaccHpUKauMa

3paamTensHad qond (S0-90%) K3 va poaaymHeX THHAAK 31eK-
TPOIMEpPeIatl He CEA3AHA C MEXAHHTECKHMI MMOBPEERTEHNAMI KOHCT=
pPyEuun mHEH (Hanpusep, K3, BrBaHHRIE NepekprRITHEM H3O/IHIE
ANeKTpHYeckoil ayroil, cxnecTeiBaeM npoBogos). Dmu K3 Haoema-
HIYTCH HE-'}I'CTD]‘-.FI][B]JIMH H CAaMOYCTPAHHIOTCE T0CHe  OTEIHEICHITE
maEnn P3

IMocne peitcteng P3 nnans MomeT OBITE BHOEER BENFDIEHA IO
HanpmieHne Aefictenes yerpoilctea AlIB; spems aeficrsna AlIB
cocTaBmAeT o (0,3 10 HECKOMBEHX CeKyH]L

Ecom k mosmenty peitcteng AIIB K3 na nuanm camMoycTpann-
A0CE, BEIIOYEHHAN THHHA OCTAHeTCH B paboTe; B 3TOM ciIydae Jei-
crene AIIB maseieator yemewnsow. Eciy e noppesienne He caMo-
VCTPAHIUIOCE HTH SRISETCH YCTONMHBRIM, IIOCHE BEIHSMEHHS THHHA
BHOBE OyaeT oTmodeHa P3; Takoe AlIB maskmaior weyenmemnsim,
B cpennem B 05-T70% cmyuaes aeficteun AIIB ssnserca yenem-
HeiM [11].

[puvenenne ATIB nozponder pemmTs MBe OCHORHEIE 381841

—  DEICTpOE ABTOMATHYECKOE BOCCTAHORIEHHE WIEKTPOCHAD K E-
HHS noTpebiTensil, MOTyIABIINK MHTAHNE OT OTKIIOYeHHON npa K3
JIHHIH,

—  YIOVYIIeHHe YeIoBHi yveTolMmBocTH mapannensaoil padoTs
TEHEPATOPOE 33 CYET ORICTPOIO ARTOMATHYECKOTD BOCCTAHORIEHHA
AMEKTPHEECKIN CBAIEl MERTY HITMHA.

Brmmanne AlIB ma venopms coxpadeHna yeroimmeoctn 39C
NpORLTIOCTPRpOBaHo Ha puc. 2.1, PaccMoTpiM pesnM HeycToHYH-
poro K3 ma muamm JI2 (ea. pac. 1.1) ¢ nocaeqyronmmMe oTKIHOMEHR-
e maEAH P3 n eé prmogennem neiictenem ALIB. Yenemmoe ATIB
JHHHH BOCCTAHABRTHBEACT CXEMY CCTH, 34 CUET 3TOTD YBRCIIH'TITBEAETCA
AMILTHTYAA XAPAKTEPHCTHEN MOITHOCTH NOCISABAPHHHOTO PeiMa
0 AMIUTHTYIE XAPAKTEPHCTHER HOPMATBHOTO PEAIMA W PACIHpH-
eTCcH pacnouaraeMas INOMAIKa TOPMOMeHHA.
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Puc, 2.1, Brmsamre ATTB Ba yeooBHA cCOXpaHeHHA VeToiaHBOCTH 2320
AR — IIOMIAIKA TOPMOKEREA ¢ YyaEToM Jeficrans ATIB: &,y — haronedi yroo,
COOTRCTCTRYRMIHE MOMEHTY HeiicTeng ATIB

EII Iillﬂ 5]

Bpe

B COOTBETCTRHH ¢ MpABIIAMH YCTPOHCTRA 2MEKTPOVCTAHOBOK
[12] npumenenne AIIB HeoOxoanMo HA BeeX BOSIYVIIHEIX H KOMOH-
HHPOBAHHRIX ~ KaDelIbHO-BOIAYIIHEIX JHHHAX  IeKTPONEpeIatn
knaccoM panpasennd peime | KB, AITB Moxker Taike MpHMEHATHCA
1A IIHH 0 OJHHOYHO PabOTAKIIK TPAHCHOPMATOPOE MOITHOCTE
pemne | MDA, D nocneanem coygac aeicrene AIID paspemactca
TONBEKO IOCTE AefiCTER 3AHTE TpaschopMaTopa ot Brenmux K3

AllB momer OBITE KIaccH(HIMPOBAHO 10 KPATHOCTH JeHCTEHS
Ha AIIB omHokpaTHOre W MHOTOKpaTHOTO NeficTmda. Chenyer oTMe-
THTE, 10 ek THEHOCTE Docaeayionmx mcios AITH cymecrsenHo
Hizke, 1eM 3pderxTHBHoCTE nepeoro kA, B speprocucreme Poccun
NPHMEHAIOT MperMyIiecTReHHO oxHokpaTaoe ATTB.

Yerpoiictea AIIB moryT aelficTeoBaTe HA KOMMYTAIHIO BCEX
Tpéx a3 (tpextpazaoe AIIB) wm B coyuae ogsodasaoro K3 —
HA KOMMYTAIHI TOIBKO OJHOH noepesaeHHoil dasul (oaaodasHoe
AlIB — OAIIB). Verpoiictea OAIIB npaMeHsioT B CETAX CBEPXBEI-
cokoro Hanpsaenns (330 kB »n srme).

ABTOMaTHYECKOE noBTOpHOS BEAKOY2HWE
NUHKA INeKTPONepeaYy ¢ 0OHOCTOPOHHHM NMHTAHKEM

Ha manmsax ¢ OIHOCTOPOHHHM MHTAHHEM NPHMEHAHTCH Hanbo-

nee npocthie cxemul AIIB, neficTeyiomme depes saJaHHYIO BRIIEp#-
KY BpCMCHH HA BEMFOMCHHAE TOMBKO OOHOTD BRIEOYATCIN, YCTAHOE-

AEHHOND CO CTOPOHE! HCTOMHITEKS ITITTAHITE THHHH.
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Brigepixxa spemenn AlIB pridnpaeTca HeXoms U3 IBVX VeIo-
Bt [7]:

4) BRIEPEEA BPeMEHH J0LEHA OLITE DONBIIE BpeMeHH IOTOB-
HOCTH NMPHBOOA BRIKTHYYATES.

tane = trn + AL,
rae Ly — BpeMs MOTOBHOCTH NPHEOA BRIKITHOMATENS (18 MACTAHEIX
H BOIVINHEIX BRIETHOdarened coctasnger 0.2-1 ¢; gna cospemen-
HBIX BaEYVYMHBIX H IETa30BbIX BREIKTIOYATEIEH MOKET COCTABIATE
menee 100 mc); AL — gpemn zanaca, coctasmmomee 0,305 c;

0) BRAEpHEA BpeMeHH AOEHA DRITE JOCTATOMHOMN JU8 OOra-
CAHHA B MECTe NOBPeRICcHHA .?."]EIEI'.TP['I‘:IE{:]'-‘.DE I¥TH H BOCCTAHOBRIE-
HHS H3IOIAIHOHHEIX CBOHCTE (JIEHOHH3AIHH) BO3TYIIHOIO HpOMe-
ANTEA NOCTEe MIOTracaHig TYTH

fane = g+ At, (2.1)
rae [, — BpeMs [eHOHH3IAIHMH BOSAYINHOIO NMPOMERYTKA, COCTAaB-
maromee 0.2-0.5 ¢

C yuéroM TOro, UTO BpeMs NOTOBHOCTH NPHEOIA IS COBpPEMEeH-
HEIX BEIKTHOHATENEH HEBETHKO, PACYETHRIM YCIOBHEM BHIOOpa BHI-
nepawn mpesern ATTR, wak nparmno, sengetcs yvenorwe (2.1)
B HeKOTOPBIX CAyHadx B eNaX NOBEIIEHHA VCNemHOCTH AeHeTRIA
AlIB npn K3, BRIZBAHHEIX IAJIEHHIMH JJEPERREER, KACAHHAMH IIPOBO-
0B NEpPeIBIDKHEIME MEXaHsMaMi, Beutepaka spesmenn AlIB mo-
#eT OBITH yBeTIdena no 23 c.

ABTOMATHYECKO® MNOBTOpHOE BENKYSHMAE
NWHWA 3NEKTPONEPESaYH C ABYXCTOPOHHHM NHTAHHEM

ATIB nueEH ¢ JIBYXCTOPOHHHM IHTAHHEM HMEeeT CIeIyHHe
ocobernocTa [7]:

a) AIIB nuuuM JomxHO NPOMIBOIHTECA TONBKO MMOCHE TOTo,
KaAK THHHE OyIeT OTEI0YeHa ¢ 0DeHX CTOpPOH, TAK KAK ABYXCTOpPOH-
Hee OTHIOYEHHE THHAH ARIACTCA HeoDXOIHMEIM YCIOBHEM MOTa-
MEHAA B MecTe NOBPEHICHIA YWICKTPIeckoil TVIH 0 AeHoHA3aIHT
BOFIYIIHOIO MPOMERYTEA,

0) AIIB aeficTEyeT HA BEIK/IIOYATENH ¢ ODOHX KOHIOR ITHHHH,
npH 3ToM Bpemena neiicrens AlIB mo xommam mism peiOHpaoTes
PaITHYHBIMI;
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B) 3a ppema DecTokopoil mayae AlIB panpaseHns BeTOTHIKOR
MHTAHAA 110 KOHITAM THHHH MOI'YT SHAYHTeIRHO PA3OHTHCE N0 YTIIY,
B 3TOM CIIy4ae BRIHMeHHe THHEH JeicteiesM AIIB byaer conposo-
HIATHCA DONBIIHME DPOCKAMH TOKA H AKTHBHOH MOIIHOCTH, BO3-
HHEHOBEHHEM JUTHTSNBHEN CHHXPOHHBIX l'[ﬂ":.[-ﬂ.l'IH}hi1 d B HEKOTOPRIX
COYYadX ACHHXPOHHOTO PeEHMA.

[lpuvep MHEHE ¢ JBYVXCTOPOHHHM DHTAHHEM [OACHAETCH
puc. 2.2, a. B mcxogmoMm pesmnMe sMompocTeE (F;) nepeaagrca
ot IC1 k DC2. Benenerene K3 Ha THHAR ¢ eé DOCHeIyIONNM OT-
KMHOYEHHEM B KAKION H3 paseMHBIINXCA YACTEl paceMaTpHBacMoii
CXEMEl BOIHHEAET HeDaTaHc MOIITHOCTH, I'IPEED_JIH]I[H]? K H3MEHEHIHY
YACTOTH BpAIIEHHA poTopos redepatopos. B obmem cmydae B nepe-
maromeit 9C gactora OyIET YBENHIHBATECH, B MPHEMHOIN, HaIpo-
THB, CHIAKAThCA, NpH 3ToM Bektop DJIC DC1 mavnér epamarbcs
orHocHTeNBHO BekTopa JJC 22 (pue. 2.2, 6) ¢ 9acToToll CROMB-
#eHnA f; = facy — facz. bpocok Toka B maREN npH e BETGEHIH
OVIeT onpenenaThed pasHocTsio pekTopoR JJC 3C1 m 302 1 cym-
MAPHEIM CONPOTHEISHHEM CBA3H MEETY THMH HCTOYHHEAMH (Xg)
H OYOeT 3aBHCeTR OT YIIa MexTy BekTopama 2J]C (&) B MoMeHT

BEJTHOSCHAS
_ E3gs—Eaps
iﬂ“__f'?iz : (2:2)
Ecnm npussts, 910 |£3.:1]:|£5..:3[=E$ Brpamenne (2.2)

MOGHD IEPCITHCGATE B BRIE
ZE... B

| —— Esm;. (2.3)

Hz suipasenns (2.3) i sekropHOl JuarpaMyel Ha pac. 2.2, 6 cioe-

AVET, 9T0 MAKCHMATBHOE 3HAMCHHE ﬁpﬂflﬁl TOES ITPH BETHEHEH TH-

HHE OyIeT HaDMOJATHRCH, SC7H B MOMEHT BRmoweHis Bextopst 3T
IHEPTOCHCTEM 10 KOHITAM JTHHHH PAcXOISTcd HA YIoL, pasasm 1807

AE=E.
=B

vl f,

L
-
e

¥ K3

il
Puie. 2.2, Cxema (g) B BeKTOpHAS JHATPAMMA (6)
[THHHH ¢ JBVXCTOPOHHHM [THTAHHEM
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B sapmcmvocTa ot cnocoba peammzaman AIIB mimmm ¢ meyx-
CTOPOHHHM MHTAHHEM BEIIEIIAHT:

— nmecuaxponnoe AIIB (HAIIB);

— DeicTpopeiicTeyiomes AIIB (BAIIB);

— AllIB ¢ oxAgaAReM HIA YIABTHEAHHEM CHHEPOHH3IMA
(AITBOC nm AIIBYC).

o npusmmany geiicrena HATIB apanormano AIIB mwwmam ¢ on-
HOCTOPOHHHAM MATAHHSM H JOMYCRAET MOBTOPHOS BRMHYACHAS THHH
HEZABHCHMO OT PasHOCTH YIVIOE HANPSS&EEHHH 1o 8 koHmaM. Taxoit
CIOCOD BENHOYMEHHA MOMET NPHMEHSTHCH, €C/IH 3HAMEeHHA TOKOEB,
BOIHHEAKTHE MPH CamMOoM Heﬁnnmupmﬂm YVINe BEMHOCCHHA JTH-
HHH (yIIe pacxomgieHns (as HANPKeHH 10 KOHIAM THHIH B MO-
MEHT BKTIOYEHHAA), HE MPEBRTIAKT AMTYCTHMBIY I CETEROTD
H reHepHPYIIIEro o0OpyIoBaHNS 3HaYeHHd. Kak npasmno, ykasan-
HOE YCIOEHE BRIIONHAETCH, eclH CONPOTHRISHHE CEA3H MEHTy Hc-
TOYHHEAMH NHTAHHA C© JBVE CTOpOH JTHHHH JOCTATOYHO BEIHEO,
HAIIB tarc&e MOEeT NPHMEHATECH, €C/IH THHAS HMEeT TPH-UeThIpe
ITYHTHPYHMIHE CEA3H, 33 C9ET KOTOPRIX NOAJEPHHBAESTCH CHHXPOH-
Hadg paboTa HCTOMHHKOR IO ed KOHIAM H OTCYTCTBYIOT 3HAYHTETh-
HEIE PACKOMIEHHS YTIIOB HX HalPMHe .

Hanpumep, ana  typOoreHepaTopoB H  THIAPOTEHEPATOPOR
¢ pemipeparvi obmotkavi HATTB cupraercsa QommycTHMEIM, eCIIH
BEInonHAETCH yenosne [11]:

e (2.4)

T0e |y sase — MAKCHMATEHBI TOK MPH BETOYEHAR THHAN (paccaH-
TRIBAETCH N0 Bepaxenmo (2.2) npn 6 = 180%); [, — HOMHHAIL-
HEIl TOK TEHEpATOpa; X; — CBePXIepexoIHoe COMPOTHRISHHE TeHe-
patopa o npoIoIBHO ocH

Cremyer oTMeTHTs, 9To Hanbousmag onacaocts HAITH craza-
HA ¢ BOSHHKHOBEHHEM IIPH BETHUEHHH IEKTPOMATHHTHOTO MOMEH-
T4, OKAIKBAIIIETD HA OOOPYIOBAHHE IIEKTPOJAHHAMIMIECKOE BO3-
neiicTene; HARDOIBITHE IHAYCHHA MOMEHTA XAPAKTEPHEBl VA VITIOB
rmodenns 110-1357 [15]. Ognako Tak Kak pacteT 3IeKTpoMAarHuT-
Horo momeHTa npu HATIB npencrapnser sHaunTeILHEE TPYIHOCTH,
ana onedkn gomyeridoctd HATB menomeayior nprbmrséHAbie
KpPHTEPHH, OOA00DHEE BRpameHnio (2.4) yIHThBamIOEe 3IHAYEHHE
MAKCHMATEHONO TOKA BRISeHAd [ 13],
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BAIIB Taik#&e MpoRIBOIAT MOBTOPHOS BETIONCHNE [THANH HE3A-
EHCHMO OT PA3HOCTH (a3 HAIPOKEHWH 10 ef KOHIEM, IPH 3T0M
BEJTHOIEHHE JIHHHH JOIKHO BRIIOMHATECH Kak MOAEHO DRICTpee, NoKa
pazHocTe (ha3 HANpSOKEHHH He yelena 3IHAYHTENRHO BOIPACTH.
Jonyceramoe 3nadesne pasaoct gas npu BAIIB B cpensem cocras-
ager 50-70° i onpenenseTes BOIMMKHOCTE MOCTEIYIOMEro BTATH-
BAHHA B CHHXPOHHIM TEHEPATOPOB B 00BeINHAeMBX JacTax I2C,
A TAKKE HCKMIOUEHHEM BOIHHEHOBESHHS OONBINHX 3MeKTPOMATHHT-
HEIX MOMEHTOB, MPENCTARTANIINY ONACHOCTE 1A 0DOpY I0BAHIA.

BAITB Momer npuMeHATECA HA THHIAX MPH VCIOBHH WX OCHA-
IeHHA ORICTPOJIEHCTEYIOIMAMHE (oDecnednBalonIME  DRICTpOE OT-
kmodenne K3 | yryamenne yeaoBril JUA rameHds JyTH 0 JeHOHH-
FAMMH BOZMYITHOTO MPOMERYTKA) PeleiHOM 3almTol H KOMMYyTa-
IHOHHOI AnapaTypoil.

AIBOC, AIIBYC pemonHA0T BETOYEHAE THHIA ¢ KOHTPOIEM
thas 1 HACTOT HANPSEKEHHI 110 €8 KOHIEM (¢ KOHTPOIEM CHHXPOHITIMA).

ITpumep npavenenns AIIB ¢ xorTpOITeM CHHXPOHH3MA HpHEE-
neH Ha pHe, 2.3, a. BREmO9aTen 0o KOHDAM THHHH BKIHYAKTCH
B ONpeAcnénnoi nocneaoeatensHocTi. [Ipn sToM npn nocraHoBke
JIHHAH T0J HATPAKEHHe BEIOYeHeM paikmodatens Bl B korrpone
CHHXPOHHIMA HET HeoDXOIHMOCTH, NPOBEpIEeTCH TONRKD OTCYTCTBHE
HANPEKEHHNS CO CTOPOHE! IHHHH (TAK Kak BRIKMOouarents B2 emé
HE BEMYEH, HANPOKEHHE CO CTOPOHE MHHHR U aom&nRo oTcyTeT-
BOBATE). [IpH mocneIyromeM 3aMEEAHIN THHEH B TPAHIHT BRITFOYE-
HHeM BeETOqaTens B2 seobxomnMa npobepka CHHXPOHHOCTH

Hanpmxermit U, u Uy,
AL

.

T, - L.T t.‘-_ﬁ}

Adil

Pue. 2.3 Cxema () H THATPAMMA, TOSCHAROITAS IPHAIAN KOETPOIE
CHHXPOHHIMA (). BEMIOYEHHEA THHIH ¢ KOHTPOMeM CHHEXPOHEIMA

Juarpamma, nogcHEOMAS OOINH IPHHEINI KOHTPOIS CHHXPO-
HIH3MA, NpHBeaeHa Ha puc. 2.3, 6. [loka smxmouatens B2 omwmouen
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BCHENCTEHE HEKOTOPOH pasHiip dactoT DC1 u DCL, poIHHKAKT
«OHeHNA» HAIPSLKeHHS |ﬂ£| = IEI - _3| ¢ nepuogosM T, = IJH'I-
5

Hesicrene AIIB paspemaerca Ha HHTepBane BpeMeHH [sgp NpH OT-
HOCHTENBHO HeDOIBINHX IHAYEHHSX HANPSHeHNT Iﬂg | H, COOTBET-
CTBEHHO, MAIKIX YITIAX 8.

ABITOC noseonsgeT N0JaTh CHIHAT HA BIRIOMEHHE BRIKITHIATEL
npi HeDOMBMoH pasHOCTH (a3 HANPSKEHHI, OpH ToM (pakTHHeCKoe
BEIHOYEHHE JTHHHH NpoRsoiiler ¢ HexkoTopoil saxepaxoil, obycenos-
JMEHHOH BpeMEeHeM BEIHVIEHHS BRIKTOdaTens. OpraH KOHTPOIS CHH-
xporiava AIIBYC Gonee copepmeHHbii B AelicTBYET ¢ HEKOTOPBIM
ONEPEXEHHEM, VIHTHIBAIIINM ONpeIeleHHEM 0DpasoM 3ajlepEKy
HA BPEMA BRIIOMCHHA BRIMOYATENS H ODSCHSHHBAIOIINM HAnDOIee
OIAronpEATHLI MOMEHT (JAKTHHECKOT0 BETHOYEHHA TTHHHHA.

ATIBOC, ATIBYC Taxke ocymecTEISHT KOHTPOIE pPasHOCTH
HACTOT HANpA&eHH Mo KoHNaM pekmobaTend. [lpn Gomesmoii pas-
HOCTH YaCTOT EpeMf [4pq OKAMKETCH MEHEINE BEIIEPHAKH BpPeMEeHH
AlIB, u AIIB ne cpaboTaer; paspemenne Ha BETOYeHHe DyIeT a0
TONBKO MPH JOCTATOYHO MANBIX PA3HOCTAX YACTOT, obecrnedHBaio-

WX MOCAeTyIomes VenelmHoe BIATHBAHNE B CHHXPOHIIM HCTOMHH-
Kop C] u 202,

OpHotazHoe AaBTOMATHYECKDS NOBTOPHOS BKNIOYEHWE

OAITB npusenseTcs B CETAX CBEPXBRICOKOTO HANMPTAEHHE —
330 kB n srme. [lenecoobpa3nocTs ero OpAMeHEHNS BREIIBAHA TeM,
ato oqHodaiakie K3 B ceTay 91oro Kiacca HAMPEKEHHA TPOACKOIAT
HaHDOIee JACTO.

IIpe OTEIHOUEHEH TONEKO OJHOMN (a3l MO JBYM OCTABIIHMCS
B pabote azam nponomsaer nepenapateea 60-70% mexommroi
MOITHOCTH. 10 N03B0/IHET:

— HCEMOYMHTE [IOOHEIH — [OEPepRIE B MIEKTPOCHAOMEHHH
noTpebHTenei;

—  VIVYIOHTE VCIOBHS YCTOIYMHBOCTH OAPALIENEHON paboTsl
MEHTY HCTOMHHEAMH IT0 KOHITAM THHHH;

—  YIYUIIHTE YCIOEHA MOCIETYRITErD MOBTOPHOTO BEIKIEHIE
mHHHH (0bnerunTh pednM npH nocneyomeM OAITB mamm).
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B 1o e ppema npuMenerne OAIIB Tpebyer yenompenns npu-
MeHseMol Ha mHHAEH P3 (HeoDX0aHMO HCNOME3OBAHHE ANTOPHTMOE
BHOOpa NoBpemgeHHON (assl, oDecnedeHHe KOPPeKTHON paboTh
FAMATE B HENWIHO(AIHOM pesdtiMe OPH OTKIHYeHHN oHOoi dazkr),
NPHMEHEHHA BRIKTHOYaTeneil ¢ nodasaeM npusogom. Kposme toro,
npr OAIIB yxynmamwTes yoloBHS FAlleHHS IEKTPHYeCKOH OYTH
H JIEHOHHZAINA BO3IYINHOTO MPOMEKYTEA (IPH OTKTIO9EHHN TOTBKO
ool §adsl TyTa B MecTe NOBPEkISHAA MPONOTKAST TOPETh H00b-
mie, YeM NpH OTKINYEHHH BeeX Tpex ¢as, 3a cuéT NOIIHTKH OT He-
OTKIFeHHBIX daz mHEH). Benenerene 3Toro JIHTeIBHOCTE DECTo-
koeoil nayael npa OAIB nomssa ObiTe bomeme, 9em npa TATTB.

2.2. ABTOMATHYECKOE BENOYEHWE
pe3epEHOro NATAHWA

B OomsImMHCTEE COYYAER pacHpeIeTHTeILHEIE AIEKTPHYeCKHe
ceTdt paboTaT ¢ OOHOCTOPOHHHM NHTAHHEM HIH B PA3OMKHYTOM
pemmme. [lpn npexpamennn nuTaERA 0T pabodero HCTOYHHKA HA-
NeHHOCTE  MeKTpocHabkenna  norpebaTenei  obecneunBaercs
308 C9ET OBICTPOro ABTOMATHYECKOTD BKIIOYEHHA Pe3epBHOTO HCTOY-
HITEA HIH BRIETHCIATENH, HA KOTOPOM BRINTIOIMTHAETCA MelcHNE CETH.
Brmovenne pemonasercs neficrenesM yerpoiicre ABP.

Ipamepsl npaMenenna yerpoiicte ABP npueenens: Ha pac. 2.4,
IIpn norepe NHTAHUA CO CTOPOHE! pabogero nerouHnka ABP nefict-
BYET Ha BEIHMCHHE COOTBETCTEVIOITCID BEIKTHO TATEIA.

[MoTepa muTanna co CTOPOHE! pabOYEro HCTOYHMEA, KAK NpaBH-
A0, BRIABTASTCH II0 CHHAEEHHEY HIH HCYEIHOBEHHED HAaIIDASCHITE
Ha muHax. /{18 3Toro mcnomesyerca pene (OpraH) MHHHMATEHOTO
HANPAKEHAA, YCTABKA KOTOPOTO BEIOHPASTCA HOXOIA H3 ClIe Iy
YCIIOBHIL:

— OTCTPOHEA OT CHHAEHHS HaNpPAE#eHHd HA IMHHAX NpH yAa-
népaex K3 (K3 3a tpancdopmaropamm, peakTopamMy OTXOIATINK
NpHCOeTHHEHHI)

= Uoersz
UHH}I = K

rie Uyeryz — OCTATOMHOE HANPAACHHE HA IMNHAX [PH YIATEHHOM
K3; K — xoadupument sanaca, npuHmMaeMeni pasasm 1,2-1.3;
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—  OTCTPOliKa OT CHIKEHHA HANMPAKCHHA HA MHHAX [PH TyCKe
HIH CaMO3aIrycie BI[E‘B.'I'_FIﬂ_ﬂ:BI-[l'ETEJI'E:rI

_ Werr.can
UHHI{ - Ha HB b
rae U,qpgn — OCTATOMHOS HANPSAEHHE HA IMHHAX [IPH CAMO3AITyC-
Ke anekTpoaenratenei; Ky — koadpmmment posppata, 3aBHCATIHI
OT THIIA Pele.

Bpema cpabateipanma yerpoiictea ABP mmiOmpaerca mexons
W3 YCAOBRHA OTCTPOIKH 0T HAHDOIBIIEre BpeMeHH cpabaTeiBaHms
AT OTXOIAIIHK IPHCOeTHHEHHI

Lapp = t.5 T AL
rage [, — BpeMs cpabaThBAHNA 3ANTHTE OTXO0ISIIETO TPHCOS THHEHHS.

CornacoBaHie o BpeMeHH HeoOXOIHMO BRIMOMHATE ¢ 3AMIHTA-
MH Tex npHcoegnHeHHil, npu K3 g 30He QefcTEHS KOTOPRIX Hampd-
HEHHE CHHEACTCH HHES VCTABEH NIVCEOBOTD OpraHa MHHHMATBHOTO
Hanpmaeans. Ecan #a nurarommx mansx npasenserca AIIB, spe-
mu cpabarmeanng ABP nomsno ORTE yBeIMUeHO © YIETOM BPEMEHH
BETHO9eHAS THEHHA JeficTereM ALTB.

[lepen nepexmodendeM Ha pPelepBHBI ACTOYHHE VCTPOHCTBO
ABP Taike BRIIOTHAET KOHTPOTb HATHYAA HANPSKEHIA HA peleps-
HOM BHeTouHHEe. [[ng 37oT0 Henoasiyercs pene (OpraH) MaKCcHMATh-
HOI'D HANPAEEHHA, YCTAEKA KOTOPOTO BRIDHpASTCH CIETyHONIHM
obpazomM

_ Upaﬁ.uuﬂ
T KK
rae Upapmun — HAOPAKEHHE CO CTOPOHBL pE3epPRHONO HCTOYHMKA
B MHHAMATEHOM pabodeM pemime, Ky — koadupuiment samaca,
npHHEEMaeMell pasae 1,.2-1.3; K — koodpuument sosepara, saBH-
CAIIMIL OT THIIA pene.

LIP-'I

KoHTponkHble BONpoOChI

. Kakme oOCHOBHEIE 3aa9H MOIBOMAET PEMIATE YCTPoilcT-
B0 ATIB?

2. Karor nponent ycnemnex aeiicteimil AIIB ma posmymmasmx
AHHHAX 3IeKTponepeaatdi’
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3. Kak ppidbapactca ppema cpabaTeBanig verpoiictea ALTB?

4. B wem szaxmouaroTcH ocobDeHHocTH npHveneHns ATIB
HA JHHHAX ¢ ABYXCTOPOHHNM IHTAHHEM T

5. Kaxme pis AIIB npuvensioTes Ha THHHAX ¢ JIBYXCTOPOH-
HHM NHTAHIEM”

6. B xaxux cerTsx npaMeHmoTcH yerpoiictea OAITB?

7. Kakopw npenmymecTsa 0 HefocTaTkH npaMenenas OAIIB?

8. Kaxoro Hasnagenune ABP?

9. Kak smbupaercs ycTaBKa OpraHa MHHHMATEHOTO HANpPH-
werna ABP?

10. Kax Bridnpaetca BeLIep#EA BpemMern ABP?
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3. ABTOMATHKA NPEAOTEBPALLEHWA
HAPYLWEHWW YCTOWHYHUEBOCTH

3.1. HaanayeHWe W NPUHUWNE] AEACTEHA

AIMHY — 310 KOMIUIEKCHAR CHCTEMA. OCHOBHOH 3amatieil KoTo-
poil ABMAETCA COXPAHEHHE VCTOMMHBOCTH NapauielbHOl paboTh
ANEKTPOCTAHIM PH BOSMYNIEHHIX B 3230,

[puamen  dyvesxmmosnposasns AITHY  pacemarpmueaetcs
Ha OpaMepe qeyxMamaaHeii 929C (pre. 3.1).

ac1 acz2

v

|-|1J' *HE

Puc. 3.1, Cxema npyxsammarmoii 233C;

1 g 2 — nNepenarmAR B MPHEMEAR SHCPTOCHCTEME COOTRETCTREHHD

(PazoBRe XAPAKTEPHCTHEN MOIIHOCTH B HOPMATEHOM, IIPH BO3-
HHEHOBeHHH K3 H B nocneasapuilHOM pesiMax paboThl 3HEpPTocHC-
TeMBL TIPH OTKTOYeHIH oXHoi 2 maami P3 nokazans Ba pac. 3.2,

Yenosma crarigeckoil  yeTOMMHBOCTH B paccMAaTpHBACMOIN
CXEME ONpeIesITCd COOTHOIIEHHEM HNPOIYCKHOH —cnocobHo-
o cedennd F, . 0 pakTHYecKn nepefapaeMoii o HeMy MOITHOCTH
Fy M KOIHYECTBEHHO XapakTepHsyworcs kosgdHimenToM 3amaca
craTHdeckoiil  anepuommdeckoil  yeToiMHBOCTH MO AKTHBHOM
monrHocTH |1

Puam — 'LPI}I + Pn.r.'}

'FHEIEL'
rae Py — NPeJensHEI 110 YCIOBHSM CTATHYECKOH anepHomHtde-

CKOll YCTOIMHBOCTH MEPETOK MOMHOCTH B cedennn;, Py — daxrmie-
CKH MepenapacMad 10 CeYeHH0 MOIMHOCTE, F, . — aMIUIHTYXA Hepe-
T'YISPHEIX KOTeDAaHH AKTHEHOH MOIMHOCTH B CeYeHHH.

P:

]

29



¥
'f MARL.HFP

PZ‘-.I.-‘-\.H{ LITAR

"":i'lli'l"'-i

'flll

—
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Puc. 3.2, PasoBsle XapakTepHCTHER MOITHOCTH:

HP — ¥apasTepHCTHEA B HOPMATLAGM pesmne; [IAP — XApakTepACTHKA B MOCHEARA-
pHiHOM peirne, K3 — xapasrepacrars npE K3 Poeopp — MPCIcThEe NCPeToR
MOIHOCTH B HOPMATEHOM POEHME Papoonap — TPCASTRHEH TEpETOE MOIHOCTH
B IOCACABAPHHHOM PEREME, Ay, — IIOMANKR YCROPCHAA, A;qp,, — WOMAIEA TOp-
MOWEHHE, O3 — asoRi yTom, COOTRCTCTBYROIIHE MOMCHTY OoTEmoveHERR K3,
Oy — (AIOBREA YOI, COOTBETCTRYIOMEA MOMEHTY OTKIOWEHHA NOBpPEEIeHHOR
ITHHHH

I8 HOpMATEHOTO H NOCTEABAPHITHOI0 PEXHMOB HOPMHPYIOTCH
caeyromne sHadenns koxpduimenTa 3anaca craTHdeckoil anepuo-
mugeckoil yeroiusoctH [1]: Kp yp = 0,2, Kp pap = 0,08.

BosMmoaHOCTE  cOXpaHeHHA [JHHAMHYECKOH  yeTolidHBOCTH
npu K3 onpenensercs cooTHomeHmeM miomagei MIomaIEd yoKo-
peHHs Ay, H IUIOMATEH TOPMOKEHHA Apgpy. OpHIEM I0MALE
MocIeTHel 3ABACHT OT COOTHOMEHHA 3HaTeHil Py nap B Fy B mo-
creasapriiHoM pemmme 8]

Heitcrene AITHY nanpasneno xHa obecnevenne TpebyeMEIX Ko-
appuHenTop zanaca crTaTHdeckoll yeTolMMHBOCTH B HOPMATEHOM
H NOCISABAPHHHOM PERHMAX H, B TACTHOCTH, Ha PACIIHpPeHHE IUT0-
MAJKA TOPMOMEHHA I8 VIY9OIeHns YeIoBHi IHHAMAYeCKol ye-
ToiHBOCTH. YEasaHHoe OeficTBHe MOKET NOCTHraThed 3a CYET
YMEHBIIEHNA (PAKTHIECKH [EPEIABAEMOIT 110 CeMeHNI0 MoITHOCTH Py
(yMeHBIIEHHE MONTHOCTH TEHEPATOPOR B Mepelaiomeii IHeprocHue-
Teme (0, yMeHBIIEHHE MOMHOCTH HATPYIKH B IPHEMHON CHCTEME)
WIH YEEIHYEHHA PONYCKHOR crnocobHOoCTH ceweHHs P wp.

PHM.I]A.F'-
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3.2. XapaKTepWucTHEa OCHOBHLIX YNpaBnAKLWWX
BO3ACHCTENNH ABTOMATHEN NPeaoTEPALUEHHWA
HAPYIUEHWA YCTOHWYHBOCTH

K oOcHOBHEIM yhpasnsrommM  Bosaeiicteram (YB) AITHY
OTHOCHATCH:

— apapHiiHOe YIpaBIeHHe MOITHOCTERY TYPOHH reHepaTopoR;

—  OTKIINMEHHE FeHEPATOPOE;

—  OTKIHOYEHHEe HAIPY3KH NoTpebHTensi.

Tarxe MoryT npumensTeed YB Ha aIeKTPHYECKOe TOPMOKEHHE
reHepaTopPOs, ARTOMATHYECKOE PeryIHpOBaHHe BO3OVEIEHHA reHe-

PATOPOE, OTEIIOMEHHE IIYHTHPVIONINX PeaKTOpoR IMHHHE, (opcn-
POBKY YCTPOHCTE NMPOAOILHONH KOMISHCATTHIH

ABapHRHOE YNPABNEHNE MOWHOCTLI TYPGMH

BoanelicTene HA yMeHBIIEHHE MONTHOCTH TYPOHH B ABApPHITHOM
peRHME MOKET TOIBONHTE CYIIECTBEHHO PACIIHPHTE TUIOMATKY
TOPMOKEHAA H TAKHM 0DpazoM VIVIIIHTE YCIOBHA VCTOHIHBOCTH
320 (pue. 3.3). MoxeT OpHMEHATECH HMITYTECHAS HIH KpPaTKOBpE-
mennas (KPT) n amarensnas (JIPT) pasrpyska TypOHHEL

P ____.-’Jn-.-'a'._q P
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Pie. 3.3, Paarpyvaka TYpOHH FreHepaTopon B Mepelaomel cHcTeMe:

IYHETHPHEAA [TAHAY — YMEHBIIEHHE Depe/lassesoll 0o ceBeHil0 MOMHOCTH PR JeficT-
BHH PATPYISH. A, — IOMATES TOPMOBCHHN C YIETOM JCHCTEHA PAsrpysie Typoa-
HEL P, — MONTHOCTE, NEPelAnaEMAT [0 CeTeH0 ¢ YIEToM NeficTRIT Paarpyarkd

KPT npennonaraet HHTEHCHBHOE BO3NEHCTBHE HA YMEHBIIEHNE
MOITHOCTH TYPOHHE HA OTHOCHTETEHO HeDONBINOE BpeMA (IecAThe
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MONMH CEKYHIEL), MOCTE CHATHA BOIIEHCTEHA MOIHOCTE TYPOHHE!
BOCCTAHARIHBAETCH 0 HCXOIHOND IHAMEHA.

HPT npennonaraet Gonee MelleHHOS YMEHBIIEHHE MOITHOCTH
TypouHEL, gem mpi KPT, i BpoamTCS HA OTHOCHTENBEHO JUTHTEIEHOS
Bpess (1520 sm).

Hﬂl’l’_‘,"ﬂ'ﬂ{bﬂﬂﬂ JAMHTENEHE CHIDKEHHE MOIITHOCTH T}’PEI{H reme-
patopos (rovOHHA Pasrpy3kH) OTPAHAMEHO W MOXET COCTABIATEH
B 3ABHCHMOCTH OT THA arperata 30-60%. Apapuiinoe perymapona-
HHe TypOHH npuMensercs Ha sHeprobmokax 1T2C u ADC u ne He-
nomesverca va 20 B cuny DoMBmol HHePIHOHHOCTH CHCTEM pery-
JHPOBAHAA 9ACTOTH BPAIIEHHA THIpapTdeckns Typomn [ 7],

OTHNIOYEHWE reHepPaTOpOR

Ecnm perynmpyrommii IHanazon pasrpy3sd TYpOHH HeJI0CTaTo-
HeH HIH ABAPHIHOS YOpaBleHAe MOIMHOCTEIY TYPOHH B CHITY 0CO-
DeHHOCTEH ArperaTa HENPHMEHHMO, MOXET NPHMEHATECH YIpas-
MAIOMIEE BO3ICHCTERE HA OTKIOYMEHHE reHepaTopos. B sToM cioyaae
MOIMHOCTE, OepeIaBacMad M0 CeUCHHR), HIMOCHSCTCH JHCEPETHO
(puc. 3.4). Ilpn Bmbope OTEMOMACMBIX TCHCPATOPOB HoOOXOMHMO
VIRTHBATE HX (hakTideckyio sarpy3ey. YB Ha oTkmoueHne redepa-

TOPOE NPeInoITHTENLHD IPHMeHSTsE Ha 20 B cBa3H © TeM, 910 IO~

choemyronni noyck arperaros [ 20 BnnonHseTcs CYINECTBEHHO Hpo-
me 1 OeicTpee, 9eM arperatos T2 1w ADC [T].

P .‘,r"'Fh‘.i.l\.l HF
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Puc. 3.4, Orkmowenne 9ACTH TEHEPATOPOR B MEpegamedi cHeTeMe:
NYHETHPHAA JHEAR — YMEHLIIEHHE OepeanBacMoil [0 CedeHHH MOMHEOCTH OPH OTEIH-
CHHH TCHEPATOPOB, Ajyp,, — IUROMIVIER TOPMOKECHAR C YIETOM OTETOMCHHA TCHCPATO-
pog. Py — MOMHOCTE. NEPETARAEMAH [0 CESEHHR ¢ YIETOM OTKINCHEE TEHEPATOPOR
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OTKNHYEHWE HATPYIKW

BrmonugeTcs B NpHEMHOI 3HEPTOCHCTEME M NPHBOINT K JHC-
KPETHOMY VMEHBIIEHHK) MOMMHOCTH, NEpPelaBaeMoil no cedeHH.
OTrmodeHne HArpviEH ARTACTCH HAHMCHeS HMelaTelbHBIM BOAIEH-
CTBHEM, OJIHAKO €0 NPHMEHEHHE MOMKET OKATATRCH HeOOXOIHMEIM,
eC/IH PasrPyska H OTKIIYEHHEe TeHePATOPOE B HIOBITOMHOH 9acTH
Hea(pEeKTHEHED HWIH BOMOKHOCTH HX HCMONB3OBAHMA OTPAHHHEHE,
HANPHMED, YCIOBHAMH YCTOHIHBOCTH CMEKHBIX cedenmil [ 16).

3.3. NocTpoeHWe CUCTEMbI
aBTOMAaTHKH NpeaoTEPALEHHA
HapYWEeHHA YCTOWYHBOCTH

ATTHY MomeT BERIIOIHATECH OJHIM 13 CASTyIOIHX cnocobos [5:

— kommaexe AITHY,

— HEHTPATH3OBAHHAA CHCTEMA MPOTHBOABAPHITHON ABTOMATHEH
(LICTIA).

Kommnexcuar AITHY BrmouaroT B cedf HaDOp MOKATEHEIX YCT-
POHCTE ABTOMATHEH NPEJ0TBPANIEHHS HAPYINEHHH YCTOHIHBOCTH
(JIAITHY), paGoraiommx HA OCHOBE NOKATEHBIY HIMEpeHHil mapa-
METPOR PEHMA H COrMACOBAHHEIX MO NPHHIHANAM H O9epeIHOCTH
AEHCTRHA.

LHCTIA  cocToMT H3 OpOrpaMMHO-TEXHHYECKOTD  KOMILIEKCA
(IITK) pepxaero ypopHA, VCTAHABIHBAEMOTO B IHCOETICPCKOM 1EH-
Tpe, OJHOT0 HIH HeckonskHX koMmmnekcos AIIHY, ycranarnmisae-
MEIX Ha 00BLEKTAX SHEPreTHEH, 0bOpyI0BAHHE H KaHAIOE Hepelatin
MaHHEX 1 obMena aapopmanmedi Mmexny ITTK pepxnero ypopms
o yerpoiicteamu JIATTHY | sxogsmmsMe B cOCTAR KaI0T0 KOMILTEK-
ca ATIHY [Tam me|.

3.4, OcHOBHLIE BWOLI ABTOMATUKN NpeaoTEPaLLEHWA
HApPYWEHHA YCTONYMBOCTH

AlIHY prmogaer B cedi ABTOMATHKY Pa3rpyIkd OpH OTKIHHE-
HHH CETEROTO WM reHepHpyiomero obopynosanns (APO CTO),
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ABTOMATHKY PAIrPy3KH NpH neperpyske nmo sommoctd (APIIM),
ARTOMATHKY PATPYIKH IpH KOpoTERX samemamx (APK3) [5].

ABTOMATHEA PA3MPY3KK NP OTHNHYEHHAM
CETEBOMD WHNKW reHepupyowero obopynoBaHua

APO CT'O npensasHa4eHa S NpeIoTBPAICHHA HADPYIIEHHIT
VOTOHMHBOCTH NPH OTEIHYMEHHH THHEA 3IeKTpolepelat, TpaHc-
(opMaTOpOR, TEHEPATOPOR H [IHH.

B xkagectre myckopex dakTopos B APO CT'0O menonssverca
(hHKCAIN OTETIOMeHNI 000PY/IOBAHNS. Y IPABIIMIONINE BOFIEIIC TR
APO CT'O moryT beimtes Hanpasnest Ha KPT ¢ nocneayromeit JIPT
ONOKOB MeKTPHYECKHY CTAHIM B nepeparmeii 2C, Ha oTEIObE-
HHE TeHepaTopoR B nepenarmeii JC, Ha OTHIOYEHHE HATPYIKH T0-
TpebrTenei B npaemHoil 3C.

ABTOMATHKA PA3NPY3IKHA NMPH NEPErPYIKE N0 MOWHOCTA

APIIM npeanasnatueHa OIS MHEBHTAIHH IEPETPY3IKH CEYEHHS
AMEKTPHYECKOH CeTH M0 AKTHEHOH MOITHOCTH.

B xauectee nyckoBmx faxropos APIIM penonmessywoTes mpe-
BEIIIEHHE EPETOKOM AKTHEHOH MONIHOCTH [0 CEYEHHI0 W (pazo-
BBIM YTTIOM MERIY BEKTOPAMH HANPLKEHHA N0 KOHIAM CedeHHd
ramaHHeX sHaveHHH. ¥YB APITM moryt Owrme manpasnens Ha KPT
¢ nocaegyromeit JIPT bnoxos snekTpHYeckHx CTAHINE B Depegato-
meil 30, Ha OTRIIOYeHHe TeHepaTopoR B nmepenaomeii 3C, Ha o1-
KIKYeHHe HArpy3Kn notpebaTeneii B npremaoii C.

ABTOMATHEA PAZrPY3KH NPH KOPOTKMX 3aMBLIKAHHAX

APK3 npennasnatena 118 OIpeIoTEpPAIIEHAS HAPYIISHNE AHHA-
MIYECKOH YCTOHYHEOCTH TeHEPHPYHMIETo oDOpPYA0OBAHHA 3EKTpO-
cragmii npu K3, PaymmiaT apToMaTHKY pasrpy3sd mpH OJH3mmx
KOPOTKHX 3aMBIKAHHAX H ABTOMATHEY PasIPy3kH OPH 3aTHEHEIX KO-
POTEHX 3AMEIEAHITANX.

APK3 prmonaser (pHECAINEID TAKECTH KOPOTHOTO FAMBIKAHHA
MyTeM KOHTPOIS OQHOTO W3 cOeIyIomis napaMeTpos: cOpoc akTHB-
HOil MOIMHOCTH 3MeKTPOCTAHIINH, CHIGKCHHE HANPSKCHIA TTPAMOI
NOCIEIOBATENEHOCTH HA [INHAX YEKTPOCTAHINN, YBEIHTUEHHE (ha-
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F0BOTO VI/Ia Meaay pekTopamu DJC H BanpoKeHdd Ha MIHHAX Te-
HEpPATOpPOE AnekTpocTaHHi. C yuerom Tmkectdn K3 m nmapamerpos
npegmecteyiomero K3 pessiva onpenenswores B, 0DReM B MeCTa
peamazamn VB, kotopeie MoryT 0w Hanpaeiensl Ha KPT, ma KPT
¢ mocnenywmei [IPT Gnokos snexTpHYeckHx CTAHIHE, HA OTEITH-
UeHHE TeHEepaToOpoB HIH HA HIMEHEeHHe TONOIOIHH CceTH (Jeme-
HHE CETH).

KoHTponkHbie BONPOCKI

. Hro takoe kopummenT anaca cTaTHYeckoil anepronye-
CKOl yeTOIMHBOCTH N0 AKTHBHOH MOITHOCTH'!

2. Kax pmmaer peiictene AITHY wa smagenne koaddmmenta
FANACA CTATHYECKOH ANepHOAHYECKOH VCTOIMHBOCTH IO aAKTHEHOM
MOITHOCTH?

3. KakoBwl ocHOBHEIE yIparawomme posaeiicTena AITHY?

4. Yro rakoe KPT u JIPT?

5. Kak pmmer neiicTBHE pasrpyikH TYPOHH Ha CTATHYECKYIO
H IHHAMHYECKYI0 YeToirmBocTe? Ha kaximx THHAX 3eKTpocTaHIn
NPHMEHAKTCE VIPABISIOIIHNE BOIIEHCTBHA HA pPasrpysky TypoHH
reHepaTopos’

6. Kak BINSeT OTHIHMEHHE TeHepaTopoB HA CTATHYECKYHO
H IHHAMHYECKY yeToiluneocTh? Ha kakpx mHmax snekrpoctan-
I OPIMEHAIOTCS  YOPARIAIONIHE BOYIEHCTBHA HA OTRIOYEHHE
reHepaTopos’

7. Kag BOngeT OTHINYEHHE HAIPYIKH HA CTATHUECKYID H OH-
HAMIMecKYH veroiimeocts? B kakoil sseprocucreme (mprémpoii
WIH MEPefamei) Nenecoodpasno MpUMEHATE YTIPARIAIOMES BO3-
JEHCTEHE HA OTEMOYEHHE TEHEPATOPOR?

8. Kakosa crpykrypa LICIIA?

9. Kaxopo mazmagenne APO CT'O, APTIM, APK3?
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4. AETOMATHUKA
NUKBUOALUWMA ACUHXPOHHOIO PEXKWUMA

4.1. XapakTepMcTHEa AaCHHXPOHHOTO peXUMa
B aNeKTPO3HEPreTHYECKOW CHCTEME

Acaaxponnkid pexaMm (AP) — pesnM 3HEpProcHCTEMEL, Xapak-
TEPHIYIONIHICA HECHHXPOHHEIM BpPaIEHHEM OTIENBHEIX TeHepaTo-
POB 3HEPrOCHCTEMEL MPH COXPAHEHIH MIeKTPHYecKoll CBAIN MeRTy
HimH [ 5.

AP BosHHKAeT BCHOEICTEHE HAPYINEHHA YCTOMMHEOCTH Hapan-
NensHOH paboTsl OTAENBHEIX TEHEPATOPOR HIH IPYIN FeHEPATOPOB.
Ilpn 3ToM HeCHHXPOHHO paboTAKIIHE FeHepaTOPB (TPYIIE reHepa-
TOPOB) HMET pazHble GacToThl. Pazmmgarr apyxdactoTHEE AP,
NpH KOTOPRIX Pa3HEIE WACTOTEI HMEHT JBe TPYNNEl NeHepaTopos,
H MHOTOUacTOTHEIE AP, KoTophle XapakTepH3YIOTCH PasHEIME 9ac-
TOTAME TPEX | Dollee rPyYII reHepaTopoR.

AP xapaxTepniyercd NepHOIHYECKHMH HIMeHEHHIMH yITa Me-
AV BekTopaMH skBHBaneHTHBRX 3/[C BecHHXpoHHO paboTarmmm
TPYII IeHEPAaTOPOR, HANPESKEHHH B PASIHTHEIX TOUKAX AIEKTpoe-
PenaqH, TOKa NeKTpONepelad, 3aMepa cONPOTHRICHHA,

DJKBEHBATEHTHAA CXEMA H BEKTOPHAR JHATPAMMA TBYXMAITHHAOH
IHEProCHCTEME! IPHBOAATCH HA puc. 4.1.

E1 ZonB Ez
1 2 3
H:]—a @ o Q—|=l—
_ e

Puc, 4,1, IXBHBANEHTHAR CXEMA H BEKTOPHAR JHATPAMMA
IRYXMAIHHACH CHCTEMED

Bextop E 5 npu acHHXpOHHOM pesiMe BPAIlaeTcd OTHOCHTE -
HO pekTopa E ¢ gacToroll ckonbennd [, = fez — fpy. [paduk m-
MeHeHns yroa & wmesay Bektopamu E, m E, npueenen
Ha puc. 4.2 a.
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Pue. 4.2, XapakTep HiMeHeHHS 3IeKTPHYECKHX BETHIHHE OpH AP:

i1 — (haBOBLOT yroum; § — NelicTEYIOMC: IHATCHHE TOKA;
# — NCiiCTEYROME: IHATCHHE HANPIECHHA; ¢ — 3AMCP CONPOTHRICHHA
Pasnocts sexropor 3JIC AE (cw. puc. 4.1), obycnosnennas wi-
MeHeHMeM yraa &, npu papeHcree BekTopos C mo Momymo
E; = E; = E onucrBaeTcH COeTyIOIHM obpazom:
AE = 2E sinZ, (4.1)

C yuérom sapakenns (4.1) Tok B cxeme mpu AP
AE 2E .
Zage  Zaem EIHE
Tox (puc. 4.2, 6) srngerca pyHKIHeil cHHYCA TONOBAHEL YTIA O
H JOCTHIAeT MAKCHMATBHOID 3Ha9eHnd upn &, pasaom 1807,
Hanps#enns B pasHRIX TOYKAX MIEKTPOIEpPEIaTH NPHHHMAKT

pasHEle 3HaweHnd. Ha sexToproil auarpasse (cu. puc. 4.1) nokaza-
37
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HEl BEKTOPE HANpAKeHAA B Todkax 1, 2 1 3, Ha obmeii pumocTpa-
man (oM. puc. 4.2, ) npuBoagTcd rpadHEN HIMEHEHHA HAPAKEHIT
B 3ABHCHMOCTH OT 3HACHHA YTIIA. MuHIMATEHEE 3HATCHHA XApak-
TePHEl U1 MOMeHTa pazpopora BekropoR DJIC Ha yron, papHeii
1807, npuuéM B 0RO HI TOYEK MEKTPOIEPENadH, COOTBETCTEYH-
el NOM0BHHE CYMMAPHOIO COIMPOTHREIEHHA CRA3H MEXE Ty HCTOTHH-
kamu IC (npu yenopmm parencrea pekTopo 31C mo Momymo),
HANPAKEHAE CHIDKASTCA [0 HYNA. A TOUKAa HASRIBASTCH SMeKmpi-
weckum yernmpon kauarui (1K), Tleproa mexmy apyma nocnemno-
BATEIBHEIMH MOMEHTAMH, B KoTophie Hanpokenne B DK crmkaet-
CH JI0 HYJIA, TPHHATO HAIEIBATE OTUMETHOCHIBIO HNKIG QCUHXPOHHO-
2o pexcuma (1), Orepnmao, 910 T; ABIseTca pemmaHHOH, obpaTHOI
HacTore f;.

I'paduk waMeHenns saMepa conpoTHRIEHHS co cropons 3J1C
Ey (em. pac. 4.2, 2) Take AMeeT nepHoaEYMeckHii xapakrep, oby-
CIOBIEHHEI COOTBETCTBYIONIHMH HIMEHEHHAMH TOKA W HANpAKe-
HuA B MecTe 3aMepa. [Tpn snavennn yroa 5, pasaom 1807, mamepsae-
MO€ COTPOTHRIEHHE MEHHMATEHO H COOTBETCTRYET CONPOTHRICHHI)
ot Touxn 3amepa 10 K (£y).

4.2. HazHavyeHWe W NPUHUMNE! AEACTEHA
ABTOMATHKH NUKEWOALMM ACHHXPOHHOMO PEXHMA.
XapaKTepMCTHKA OCHOBHBIX NPUHUMWNOE
BbIABNEHHA ACHHXPOHHOMO peXUMA

AJIAP npennassagena qng mHEsngamm AP 8 90C nyTém pas-
AeneHns 33 HA HECHHXPOHHO paDOTANMIIHE YACTH HIIH OTKIHWEe-
HHA FEHEPATORORE, BRINABINHE HI CHHXPOH3IMA,

Yerpoiictea AJIAP yeraHapImpaoTes HA BoeX MeKTpomepe-
Aa9ax, mo KoTophiM BosMmomer AP, a taxse Ha remeparopax ADC
H HA MOIHEX repepatopax T23C u I'2C [5].

s pesenenns AP yerpoiicrsom AJIAP moryT OBITE Hemomb-
FOBAHE CIEAVIONIHE OCHOBHEIE npuiHaky | 14]:

— gonebaHns GaiHOro TOKA;

— CKOpPOCTh H3IMEHEHHS 3aMepa CONpOTHRISHNE,

— H3MEHeHHE (Ja30BOT0 VIIIa JMeKTPonepe/IatH.
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KoneBanua cazHoro Toka

Iurcanmma AP npopcxoanT no nocaegoBaTelRHEIM CcpabaTeBa-
HHAM TPy0OTo H BOIBPATAM TYBCTBHTENLHOTO pene (TOKOBOTO opra-
Ha) MAKCHMATEHOTO (a3HONO TOKA HIH cpaDaTLIBAHIAM H BOIBPATAM
ogHoro pene Toka (puc. 4.3). [Ipr sTtoM qnETensHOCTE NEpHOAA KO-
nebaHuil He JO/IAKHA NPEBRINATE YCTABKY.

'ir.".l'"

£ £,
Puc, 4.1, Ouxcamms AP no xoneGanmaM ¢asgoro Toka:

I, — ToK cpaGaTRBAHAS TPYGOTo pene Toka: [, — TOK BOIRPATA TYBCTRHTETEHOTO
pene TOEA; £, — MOMCHT BPEMCHH CpalaTMBaHHA TPy0oro penc TOES, t, — MOMCHT
BpeMeHH BOIEPATA TYBCTRETENLHOTO Pelle TOKA

OcHOBHEIM HETOCTATKOM TOKOBOTO IPHHITHIA SRISETCH CIIOM-
HOCTE BHIDOPA VCTABOK [0 TOKY, NOIBOIMIOIIHX CENeKTHEHO BEI-
ApATE AP npH Boex BOAMOKHEIX H3MEHEHHAX CXeMBbl ceTH. T oKoBEI
MPHHIAT, KAK MPaBAIO, HCHOTBIVETCH KAK Pe3epBHBIT U BBOIWTCH
B paboTy IpH HEHCHPABHOCTAX B HEIEX HAIPEAEHH.

CKOPOCTL HIMEHEHMA 3aMepa CONPOTHRNEHWA

Brmenenne AP ocymectrios-
ETCH MO OTHOCHTENRHD MEITEHHD-
MY CHIKEHHIO 3aMepa CONpOTHE-
MEHHA B MEecTe YCTAHOBKH YCTpoil-
cTBa. Hemonmb3yoTes SyBCTBHTE -
Haa (£,) ® rpyDas {E,.p}
XAPAKTEPHCTHEH  CONPOTHRIEHHS
(puc. 4.4).

[lpu pazesran AP romorpad

CONPOTHRIEHHA BXOIHT CHAYAlA B Puc, 4.4, Bussnenne AP
YVBCTEHTENBHYI0 XAPaKTEPHCTHEY [0 CKOPOCTH H3MeHeHHA
(Touxa 1), 3aTem — B Tpy0yIo (TOH- 3AMEPA COTPOTHRIECHHA
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ka 2). KonTpomupyerca ppeMa npoxomaennd rogorpadon obnacta
MERTY TYBCTBHTETEHON 1 rpyDoiil xapakTepucTakamm Al = t, — ;.
Hebonsnme suavenns Al xapaxrepssl a1n8 npoueccoe opi K3, Ecm
Bpems Al Donbine 3aTaHHON YCTABEH, (HECHPYIOTCHE CHHXPOHHES
kauaHns wan AP. JlonorasrensHo BREINOIHASTCE KOHTPOIEL peBepca
AKTHBHOH MOITHOCTH (TOUka 3), NOSBONMHINMAE OoTmaHTE AP
OT CHHXPOHHBIX Ka'IAHHIL.

HameHeHwe hazoBoro yrna anexkTponepeanayumv

BrigsngeT acHHXpPOHHEIR pedHM 110 HAPACTAHHI 00 3aTaHHOTO
IHAYEHHA PA3SHOCTH (pa3 HANPOKEHHH ME#JIYy KOHTPOJIBHEIMEH TO4-
KaMu. Yerpoiictso AJIAP ocymecTrifser HenocpeACTEEHHRIH 3aMep
HATNPAAEHHS B MECTE YCTAHORKH, HATIPAKEHHA B YIATCHHEIX TOYKAX
CeTH ONpPEeNeNIoTcA PACHETHRIM MyTEM: K HANPKECHIIO B MECTE YC-
TAHOBEH HPHEHEIJIHET{.‘-E PACCHHTAHHOS MATCHAE HANPAAKCHHAA Ha K-
BHBANEHTHOM CONPOTHRISHHH 10 KOHTPOIBHOH TOMKH, BRIIBAHHOES
TOKOM B KOHTPONHPYVEMOM YIaCTKE.

CpabaTeBanie yeTpoiicTBa MOMKET MPEeTyCMATPHBATECA HA TEp-
BoM HETe AP npe gocTHmeHHH vriooM  aHadsenmin 1201607
(10 nepBOro ACHHXPOHHOTO HPOBOPOTA) HIH IPH 33IaHHOM KOIHYe-
CTBE ACHHXPOHHEIX ITHEIOE.

4.3. OcHOEHBIEe TpebDoOBaHUA
K aBTOMATHKE NUKBUOALIMA ACHHXPOHHOIO peXHMa

K AJIAP npeqeapiaioT pan TpebopaHmii:
a) yerpoiictea AJIAP nomsas maxenmapoats AP ¢ DIK

HA KOHTPOTHPYEMOM YHacTke | He cpabartepate mpu AP ¢ pacno-
mogenneM K Ha cMemHBIX yHacTKAX, 8 TAKKe NPH CHHXPOHHBIX
kagapiay, K3, B MaKcHMATEHOM pabotdeM pesime,

0) yerpoiictea AJIAP nomsas obecrniednpaTs BEIABICHHE W JTH-
kepigammo AP ¢ DK #a KoHTpomHpYEMOM YHACTEE BO BCEX BO3-
MOMCHBIX HOPMATBHELX M PEMOHTHBIX cXemax 320,

B) Tod9KH fAeneHnd ceTH OeficTeHeM AJIAP nomsHE OBITE BH-
OpaHBl ¢ YIETOM MHHHMH3AINE HeOATAHCOB AKTHBHOH MOIIHOCTH
B pazlenaerMbIy "TacTaxX 33":, MHHHMHIAIHH KEOMHNeCTER OTETH A ae-
MEIX BRIKTHIATEISH,
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r) opu yerasoeke AJIAP Ha cpAIN ¢ DpOMEKYTOTHEIME NOJI-
CTAHITHAMHA TODEHO OBITE HCEIHYIEHO O0eCcTOMHBAHIE HAI'PWIKEH
MpOMERYVTOTHOH ITOACTAHINE OpH JeicTeim AJIAP;

A) OOMyCTHMAad JUIHTeNsHOCTE AP onpenenderca © y98TOM
BOSMOEHOTD PHCEA BOSHHEHOBCHHA MHOINOMACTOTHODO AP HaApry'-
IeHHA YVCTOHYHBOCTH HAIPY3EH B yinax cetd. [lo mefcreyionmpiw
HOPMATHBHEIM JokymerTaM [3] yerpoiictea AJIAP, yeranosnennsie
HA FeHepHpYIoNeM o00pYIOBAHHNA, a TAKKE B MeKTPHIecKHY CeTax
330 kB n BRIINE, MOMAHE BRAABATE ¥ D Ha IHEKEHDammo AP mo #Ha-
gana Bropore mmkda AP, yerpoiictea AJIAP, yeramoBnennbie
Ha cBAsAx 220 kB n #ioke, MOMKHE BEOABATE YD Ha THEKBHIAITHIO
AP ne MO3THES IIATOND IHETA aCHHXPOHHEODD MM,

KoHTponeHbie BONpOCkI

Yro Takoe AP?

Uro Taxoe [K?

Uro Takoe IIHTENEHOCTE MHKIa AP7

Kakos xapakTep HiMeneHHs Toka mpu AP?

Kakos xapakTep H3MeHeHHS HanpExeHnl mpi APY

Kak H3menferca saMep conporneicHns opa AP?

Kakoro nazspauenne AJIAP?

Kakwe ynpasmsronne sosgeiicTeng ocymectanger AJLAP?

B kakmx Toumax s0eKTpHYECKOl ceTH yeTAHABITHBAKTCA
yerpoiictea AJLAP?

10. Kaxite npHsHakl HCOONEIYIOTCH A8 BRIEETeHnT AP?

el e AR
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. OrPAHU4EHHA
| HACTOTHI

TBHA CHHHOHMA YaCTOoThI
THeCKMX CUCTeMaX,

ieccoB NpH CHHXMEHHK
PreTH4eCKHMX CHCTEMAX

mozaeTcs banaHe AKTHEHON MOII-
OCTOAHHOE, DINTHKOoE K HOMIHATE-
HKHOBCHHE JeiiiTa AKTHBHOI
SHHEM HACTH TEeHEPATOPOB HIIH
e, NpHBEOET K CHHAECHHIY 9ac-
MOMeT OpPOH30HTH OpH pasfgene-
neactere geitctead AJIAP) ¢ Bo3-
i MomHEOCTH B 01HOI B3 YacTeii.
NBEKEO JECHTHIX T'epIla He OpecTaB-
paborsr 33C, X0TE OTPHIIATEIRHO
CEA3RIBAETCH Ha obopynoBaHmn F33C n notpeburenei. [ nybokoe
cHmsenne dacToTsl (Ha 1-2 I'n u Gonee) cosgaet yrposy HapyIeHHS
HOpMATBHOH paboTer 32C, B gacTHOCTH, TpH TIVOOKHX CHIDKEHHAX
YACTOTE YMEHBIIAETCH NPOIIBOIHTENRHOCTE MEXAHNIMOE cobcT-
BEHHEIX HY#E] =“vexTpocTanumii. Benencrsme 3Toro cHHEaeTCH
H PACTIONATAEMAN MOITHOCTE ANEKTPOCTAHIH, 9T0 NPHBOIHT K VBe-
JAHTCHIRDY ﬂﬁ'@m MONTHOCTH W JOTMOTHETETEHOMY  CHIECHHRY
YACTOTHL ¢ DOCHETYIOIIHM OCTAHOBOM (OTJElIeHHEM) 3IeKTPOCTaH-
el B gareHelmM cHbkeHneM 9acTorel B DOC, BosHukaer napn-
HOODPaIHEI Npolece — «IABHHAY TACTOTEL

Caisgerne 9acToThl B 2290 NpPHESTO XapAKTEPHIOBATE TAKHMH
MAPAMETPAMI, KaK VCTAHOBHEINEECH IHATEHHE TACTOTEI H CKOPOCTE
CHIEeHHA 9acToThl [13].

Vemanosusuieeca snavenue wacmoms B 320 onpenensercs
CTATHIECKHMH XAPAKTEPHCTHEAMHE AKTHEHOH MOIIHOCTH TeHEpaTo-
POB H HATPY3KH 10 9ACTOTE,

B asamdTHdeckoM BHOE CTATHYECKHE XAPAETEPHCTHEH AKTHR-
HOIl MOITHOCTH TeHepaTopoB f. 0 HArpY30K F, N0 9acToTe QOmMyCTH-
MO OPeACTABHTE THHEHHIMH 3ABHCHMOCTIMH BHIA
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