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(57) Abstract

A method of controlling and stabilizing the attitude of a radio-controlled aircraft uses a control signa! (2) and an
aircraft attitude signal (6), an aircraft control signal (7) being generated as the sum of the control signal (2) and the
attitude signal (6). On obtaining the stabilization mode contro! signal (8), the effect of the aircraft attitude sensor (1) signal
(6) is regulated. To improve aircraft stability, frequency correction of the attitude signal (6) is implemented. The device
used in said method of controlling and stabilizing the attitude of a radio-controlled aircraft comprises an aircraft attitude
sensor (1), an attenuator (9) having a controlled input (10) for the stabilization mode control signal (8), and an adder (3)
with a signal input (5) and a control input (4) for the control signal (2). Frequency correction of the aircraft attitude
signal (1) is effected using differentiating (113, 114) and/or integrating (115) components.




(57) Pedrepar

Crniocot ynpaBleHHs M CcTabuiaM3alHH NOJOXEeHHMsa palHoyrnpaBife-—
MOro JneTaTenbHorC annaparta (PJA) sakawdyaercd B TOM ,4YTO NPH-
HUMaKT CHrHal (2) VnraBleHHd,DPOPMUPVKHT CcHTHan (6) VILJIOBOIO
nonoxerusa PJA ¥ dopMupywT curHan (7) ynpasaenus PJIA Kak ty-
MMy CHUIrHanop (2) ynpaBieHHMs ¥ yraosoro (6) nonoxeHusa PJA, a
NnpyM NOJYYEHHH CHUTH&ana (8) ynpableHMS PEXHMOM CcTadHAH3alHH pe-
Ir'YJHUDPVHT CTENeH: BOBJENCTBUA CcUrHanxa {(€) jJaryHKa (1) yriaoeorc
nonoxenua PJIA.Ina yayvymeHHs YCTOHYMEBOCTHM PJA NpoM3BOLST Yac-
TOTHYK KOPPEKUMK cHTHaxa (6) yraoesorc noxoxeHus PJHA.

YecTponCcTBO ANA OCYHECTBNEHHA cnocoba YNPaBAeHHA M CTabHIN3a—
LUHHY TIONOXEHHE DPAaJHOYNPABAAEMOro JNeTaTeJkHoro annaparta {(FJA)
COLEPRUT JaTyMK (1) yraoeoro nonroxeHusa PJA, arrteHwaTor (9).
uMewnnil ynpapasemult Bxol (10) curvana (8) ynpaBlieHHS DPEeXHMOM
cTabuausaumuy, M CYMMHDYBHEEE VCTPOHCTBO (3) C CHCHANABHBM BXO-
JoM (£) ¥ ynpasBasOlMM BXOAOM (4) CHUrHana(Z) ynpaBJeHHs.
YacToTHYW KOpPPekUMi cHrsHana (1) yraoeorc nonoxeHus PJA ocyme-
CTBAAKT C HCINOALBOBAHHEM ZHUddepreHuupyvommux (113,114) u/umawu
HHTerpupywnero (115) sBeHbEB.
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Koani, ucnionssyemnule ana ofosHaderus crpad-wieHoB PCT Ha THTymbHBIX JmicTax 6pommop, B KOTOPHIX
my6muxyoTes MemIyHapoiHele 3agBkH B coorBerctBHM ¢ PCT.
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CIIOCOB CTABWIMBALMY TOJOKEHMS PAIO-
JIIPABIFIEMOTO JIETATEIBHOT'O AITIAPATA Y
YCTPOWICTBO ISl ET'0 OCYIECTBIEHUA

O6rnacTe TexXHVKH

Vzo6perenne oTHOCMTCH K O6nacTy aBMaIiy, K pagyuoy-
[paBrseMEM MONEJNAM JNETATENbHHX &NNapaToB, a 60Jee TOYHO,
K crocoly CTabuIM3auuy IOJOXEHNA PanuoyNpaBlIAeMOTo JeTa-
TEeJbHOTO annapara ¥ YCTPOHCTBY LJA €ro OCYmMEeCTBICHUS.

[lpemmecTBypmMiA yPOBEHL TEXHMKY

VizBecTHH CIOCOGH ¥ yCTpOACTBA YNpPABNEHUS M CTabK-
JU3aIMM TEKYMEero NOJOXKEHUA DPanuOyIpPRBIAEMOr0 JETATEIbHO-
ro ammapaTa, KOTOpHit maree IO TEKCTY COKPameHHO HasBaH
PIIA, BrmOuanmMe NpMeM SNEKTPUUECKOTO CUPHANA TEKYMEro
nonoxenus PIA, Hampymep, OT I'Mpockona,lofayy ®TOTO CUl-
Hajla Ha yCTPOACTBO yNpABNeHUs, BHPAGOTKY CHI'HANA yNpab-
JIEHUA VCIONHUTENbHEMY DYJIEBEHMY YCTPOHCTBaMM M TOmayy CHMI-
Haja yNpaBneHMd Ha yKkasaHHwe pyneewe ycrpoiicTsa (cM.,Ha-
Ip¥Mep, KaTanor "Hatagog. 92/93" twpmu Jamaza Modellsay
OF', I99Ir., crp.30).

Texne crocoGu ¥ ycTpoiicTsa IpenycMaTpUBANT CTAGH-
nusauvo Tekymero nojoxenus PIIA, a uMeHHo, orpamuumpapT
CKOPOCTb HEYNPaBIAEMOT'O U3MEHEHNS TEKYMEro IIOJOKEHMS.dTH
criocoCy ¥ ycTpoiicTBa 0618NalbT CHEnyLmMM HELOCTATKOM: eC-
ax PIA sHemHmM BOSmelicTBUEM MMM KOMBHUO} OnepaTopa nepe-
BENEH B NOJIOXKEHME, IIpK KOTOPOM ONEpaTop HE B COCTOSHHMM
ynpasaaTs PIA (oneparop moTepsan OpHEHTHPOBKY M KOHTPOJIb
aa PIA), mo ucnoneayemwe Cnoco6w M ycTpoicTsa YIpaBIeHKA
¥ craCuimsanMy OymyT obecrneuy¥BaTh CTEGHIM3AIHD HOBOTO,
BO3HMKIEro cnydaiHo noxoxenus PIA, u oTo MoxeT mpueecTy
x norepy PJA wny ero asapun. Illpy aTux rupockommueckux
Croco6e ¥ yCTPOfCTBE YNpaBJEHUS M CTAGHIMBALMM KOHEeuHas
YYBCTBHUTEJNBHOCTb YCTPOCTBA IO CKODPOCTH M3MEHEHUS II0JO-
xenus PIIA npyBoguT X HaxommeHMo OmMGKM IO INONOXEHMD PIA,
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uTO TpeGyeT IOCTOSHHOTO KOHTPOJA CO CTOPOHH OIepaTopa
3a nonoxenuem PIA.

Bruxaiimym aHanoroM gBASETCH CHoco6 ¥ ycTpoiicTBo
yhpaBneHus ¥ craéunusauvy nonoxedus PIA ¢ ucnoabzosanyeM
naTyuKa, UYBCTBUTENBHOI'O K BJEKTPOCTATUUECKOMY IOJK B
semuolit aTmocdepe (cM., HanpmMep, marent CIA ¥ 3 868 074,
HKWl 244/77R (244/177) , saseren 27.10.72r., asrop M.L.
HilL).

[lpy aTom nonomenne PJIA oTHOCHTENBHO TOPH3OHTA
orpenenseTcs NATUMKOM, KOTODHi MMeeT CAeNyPmMi ITPHHIMI
IeffCTBHA. OJEKTPOCTaTHUECKOe Noje B 3eMHolit aTmocgepe
N3MEHSEeTCH C MBMEHEHWEeM BHCOTH, II0BTOMYy IpH HakJjoHe PJA
OTHOCHTENLHO T'OpH3OHTa oTneabHue uacTty PIA, Hanmpumep,
KPHJIbS HAXONATCH Ha pasHO#t BHCOTE, ¥ Pa3JNUHHE IIOTEeHIH-
aJib BJIEK TPOCTATHUECKOrO NoJs (QUKCHPYDTCA HATUMKOM, KHMe-
POUM IUIACTHHH, CONEpRalye CJI0¥ pPannoaKkTHBHOIO MaTepuansa
D] VOHM3auUM BO3LYXA.

CurHann OT OBYX NN&CTHH, PasHECEHHHX Ha olpeme-
nexHoe paccrosuyue no PIA, nopmaoT Ha nuddepeHuyanbHHi
YCUJINTENb, & YCWIEHHH]! CHMI'HAJ NOoJalbT Ha KCIOJHMTENIbHOe
PyJieBOE yCTpOCTBO.

[lonyuenue curnana nonoxeuus PIA oTHocHTeABHO TO-
PU3OMTa, Er'o yCHJIEHHEe M Nomaua Ha KCHOJHMTENbHOE pyJIeBoe
YCTpojCTBO HpencTaBlIAOT co60if B MPOTOTHIIE CIOCO6 cTabu-
JIM3aUUY YIJIOBOrO IOJOKEHHS OTHOCHTENBHO I'OPU3OHTa, OCY-
WMECTBASEMHX B KaHaje CTabWiIM3anuy yCTPOiCTBOM CTabHIv-
381MK, BKJIOUAROUM NATUVK ¥ YCHIUTEJNb.

O6uyuHO B aBumamomenvame ONEpaTop NPOM3BOTUT yNpam-
senre nonoxeuuem PIA, mocunag ynpaenspmpe CHIHany ¢ Io-
Mompbl NyJbTa C NEPEeNaTyrKoM, HaxomsmuMcH Ha 3emie B py-
Kax y omnepaTopa. CurHamy NPYHUMEDTCSH IPMEMHMKOM, Haxoms-
myMca Ha PIA. OTv curHamy OGHUHO NPENCTABRADT COGOH Ila-
UKH BHCOKOYACTOTHHX KOJIeGaHuit, NpyueM OJMTENIbHOCTb Nay-
KK HeceT uupopmamym o TpeGyemom monoxeruy PIA ornocuTe-
JbHO TopuaoHTa. B npuemnrke Ha PIA curranm memomynnpyoT-
CH ¥ panee NOCTYNART Ha WCIOJHUTEJIbHOE pPYJIEBOE YCTPOli-
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CTBO B BMIE VMIYJbCOB HENPAX EHUSH, NJMTEIBMOCTb KOTODHX
HeceT MHPOpManMp O KOMaHne ynpasieHvs. Hawan, mo xoTopo-
My TIPOXOOAT cMrHanw ynpasienys Ha PJIA, HaswBaseTcs B 5TOH
3afBKEe KaHaJIOM YN paBleHus.

llycTs npu mocTymiIeHMM cUrHaNa yNpaBleHHS, COOTEE-
TCTBYOMEr0 I'OPH3OHTanbHOMy noxery, PIA meTnr ropusonTans
Ho. Ilpy sTOM curHan paTuvka paBed Hyaw. B ciyuse oTkiO-
HeHus PIIA oT sananHOrO mMONOREHMs, HANpHMED, HON BOSHEH-
CTBYEM BETPA HEMENJEHHO TNOABJAETCH CHIHAJN OT HaTuuka,
IPOTIOPLMOHANbHH yriy OTKIOHeHus PIA oTHOcHTENBHO ropH-
80HTA, ¥ B3TOT CUI'HAN BO3JAEHCTBYET Ha WUCIONHUTEJBHOE Dy~
nesoe ycrpoficTso PIA Tax, uTOGH BEPHYTb €r0 B TOPU3OHTA-
JbHOE IOJIOKEeHWe. TOYHO TaKXEe CHI'HAN OT NaTuMKa NOCTOFHHO
sacTaBasfeT BepHyTbca PIA B To momoxenue, xoTOopoe cooTse-
TCTBYET NONaBaeMoMy B 8TO BPEMA CHIHaly YIPaBJeHHA U KO-
Topoe PJIA sanumen no BosmeficTBUsA, Hampumep, NOpHBA BETpa.

B nanHO} 3afBKe NIpemnonaraeTcs, UTO HATUMK CHIHA-
70B nonoxenus PIA moxeT GuTh BumoJHEH No-pasHoMy. Ho
IPEnNoOYTHTENbHO, UTOOH NaTUKK OHJ BHTIOJHEH ONTHUECKUM ¥
conepxan GoTO3JEMEHTH Mn¥ FOTOPESUCTOPH, CBETOUYBCTBUTE-
JbHHE IIOBEPXHOCTH KOTOPHX HAIPaBIEHH B NPOTHBONOJIOKHHE
CTOPOHH TOPHU3OHTA.

O6runo Ha PIIA umelnTcs nBa OnMHAKOBHX ycTpoiicTea
YNpaBnesus ¥ cTabunrsauuy rnojoxeHus PIA oTHOCMTENBHO ro-
PU3OHTa - IO KPEHy ¥ II0 TaHraxy. B sasexe onucano ogHo
TaKOe yYCTpOHCTBO.

YkasaHHHe CHOCOG M YCTPOMCTBO MMENT Ciaenybmie He—

LOCTaTKH,
. . He npemycmoTpeno peryampomanue onepaTopom memyuy-
Hbl CHT'HaJ&, NOCTYNanwero C JaTuMKa, uTO He NO3BOJFET Ole-
paTopy IUIaBHO U3MEHATb CTENEHb BO3NEACTBUS CUTMaNa OT
maTuuka Ha nomoxeHve PIIA, T.e. muamHO uaMeHATH pemuM
craCuIM3anyy B 3aBMCMMOCTYM OT KBANMGHMKANMK ONepaTopa, OT
NOCTABJEHHO} NEepen ONEepaTOpPoOM 387mau¥ ¥ B 38BUCHMOCTH OT
IIOTOOHLX YCJOBHUiL.

Hempumep, 1/ HauMHAOmEro OINEPATOPA KENATENbHO
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MaK CHMaJIbHO OGecCreunTh 6esoNacHOCTb NONeTa MONENM ¥ Ha
nonoxenvie FIIA nosmen BoameficTBOBATH MONHEI CHIHAT naTyy-
ka. s ONHTHOTO OnepaTopa CUIHAN, IOCTYNalmuit OT LaTuy-
k8, MOXET OHTb YMEHBIEH, UTOGH ONEpaTOp MOT B IIOJNHOH Mepe
NIPONIEMOHCTPYPOBATL CBOE MCKYCCTBO YIpaRIEHUS ABUAMOLENbLD
B xone copesHoBamuii. Ilpy HeGmarompuaTHO{t Norome cTeNeHb
BO3NE/ACTBUA HaTuvka MOXKET OHThb yBEJNUYEHa.

B ycrpoiteTse He ocymecTBifeTCA BJIEKTPUUECKOE CyM~
MUPOBEHME CUTHEJIa YNpaBIEHMs, NOCTYNabWero OT MNyJbTa Ore-
paTopa, ¥ curHala OT NaTu¥Ka, uTO, KaKk MOKHO IIPemIoso-
KUTb, OOYCNABIMBAET IIPUMEHEHME ABYX VCTONHMTENbHHX pyJe-
BuX ycTpoiicTs Ha PIA,otmensHo nag ynpaenemus PIA ot one-
patopa ¥ nJs BogmencTeus Ha noaoxenve PIIA curnana maruu-
xa. Taxoe pemeHue MORET NMDUBECTH K yCIOXHEHUD K OHCTPYK LK
PIA v ysennuenmo ero meca, rabapyToB, CTOMMOCTM ¥ BHEPro-
NOTPEOUTENS ¥ YMEHBNEHV® HANEXHOCTH. OTH Xe Xapax TEpHUCTH-
KW 3aBUCAT OT TOr0, HaCKOJbKO YNAuHO BHOpPaHH CIOCO6 ¥ yc-
TPOMCTBO IJIA CYMMMPOBAHUA YKAa3aHHWX CUI'HAJIOB.

B nporoTune B kaHane cTabunvsanmuy MHOTIA HE MOXET
OHTb MCIONb3OBAH GOJIBMON KOBGPUIMEHT YyCUJIEeHua, HeoOXxomyu-
MHil 11 OGeclieueHus TOUHOCTH cTabunusamuy mosoxenvs PIA u
YMEHBIEHUA BpeMeHy, TpeCyemoro mns eusopa PIA us amapuii-
HOT'O IOJIOXEHMA NpU IIOTEpEe OINepaTOpOM OPUEHTHPOBKM. DBOjb-
moit KOREPHUMEHT yCHIEHNA MOXET IPMBOLUTH K II0TEPE YyCTOMH-
umBocTy FIA, T.k. yemp crabunusanum sBIfETCH 38MKHYTOit.

ApyruM HemOCTATKOM ABNAETCH TPYIHOCTh O06ECIeueHus
craounusanuy nonoxenus PIA B cayuae ero manoi appomMHa~
MHUUECKO} yCTORUMBOCTH, O6YCJOBIEHHO} KOHCTpykmmei PIA.
Benepcrsye samkHyTocTy penmu CTACUNM3 alMM MOKET BOBHUKHY-
Tb T'eHepanys.

JCTPOICTBO MMEEeT HEeBHCOKYD TOUHOCTb OTCIEKMBAHMS
sanaHHoro no-noxenns PIA npu ero craTuueckom momere, T.e
Korna He INOCTYNanT OT ONepaTopa CUTHANN YIPaBACHUS LS
u3MeHeHusa noxoxeHusg PIA.

HeBOBMORHO YMEHBIMTL BO3TEHCTBME BHCOKOUACTOTHLX

nomMex B KaHane craCuiIusauuy u3-3a paboTH NIBUTaTels 1
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TYpPOYJNEHTHOCTY BO3AYMHOTO IIOTOKA, YTO MOXET NPMBECTH K
HeycroitunBocTy nosera PIA. Taxxe HEBOZMOXHO YMEHBMUTH
BO3NejicTBYE M3MEHEHW{I XapakTepUCTVK yCTpoiicTBa yIpaBie-
HUA NPV M3MEHEHMY BHEMHUX YCNOBMI ¥ pazfpoce NapameTpoB
sJaemeHToB. OTCcyTeTByeT TU6KOCTb M ONEPATHBHOCTbH HacTpoii-
k) ycrpoitcTea ynpaeaeHus PIA mon neraTenbHuit anmapar Ko-
HKPEeTHOTO TuIla, IO KOHKPETHHEe NOromHuwe, reorpaduueckue
¥ paboure yclIOBHs, IIOL KOHKDPETHOT'O OllepaTopa.

B HekoTOpPHX ciyuasx yIpaBleHME NBUIATENEM ABHaMO-
IeJy OCYMECTBISETCH 10 OTHEJbHOMY KaHaly (HMKaK He CBf-
3aHHOMY C OpPYTMMHM KaHajamy YIpaBjeHWs) U He MOxeT OHTb
MCTIOMb30BAHO IJAA &BTOMATMUECKOT'O YIIPABIEHMS aBUAMOLENBL,
HampyMep, B aBapuiiHEX CUTYyauusx.

Packpurre uzo6pereHus

B mpennaraemoM ¥M306pETEHMY NOCTABNEHA B pPemeHa
crenyvumas TEXHUUECKas 3amaua.

O6ecrieueHa BO3MOXHOCTb PEryJWPOBAHMS CTEIEHY BO3-
neficTBUA curHana maTuvka nojoxeHus PIA oTHocuTenpHO ro-
pusonTa Ha nonoxenue PIR B monere. Ilpnuem IpenycmoTpena
K&K yCTaHOBKa CTelleHV BO3NeifiCTBMA YKA38HHOT'O CUI'Hana Ha
3emne Iepen NOJETOM, TaKk M W3MEHEHKE CTENeHM BO3NEitCTBUSA
YKa3aHHOI'0 CHUIHajla B XOme IoJeTa aBMaMONeJM C IIOMOmbM
CIIENMAJbHOT0 CUPHANa YINPaBJIEeHUA DERKMMOM CTaGMUIV3 aIuy,
T.€. CUI'Hala YNpaBJeHUs CTENeHbN BO3IEiCTBUS CUTHANA
nartuvka nosoxenus PJIA. Curnan ynpeBneHus pexvMOM cTaéu-
I¥3anuy MOXeT IoNaBaThCH C 3eMI¥ C NyJbTa YIpaBleHUs
onepaTropa MIM OpPMMpOBaTbCH Ha camoif aBMaMOmEJyu Io cle-
LIMaNbHO{ Ipor'paMMe, NpHuUeM M3MEHEHMe CTEleHW BoameicTBHA
JaTuyka MOXET IPOMBBOIUTHCH KaK CTYIIEHUaTO C TeueHHEeM
BPEMEHM, TaK ¥ IIJIABHO IO ONpEnesIEHHOMYy 3aKOHY, 3&faHHOMY
B Iporpamme. Hampumep, B ciyuae PeSKOT0 U CIYUafHOTO W3-
MEHEHIs NOJOREHWA aBUaMONeN¥ OTHOCUTENbHO NOPU3OHTA CTe-
IleHb BO3EENMCTBUA CHMI'Hana paTurMKka MOXEeT GHTb CKauKoobpas-
HO yBeJanueHa, yToOw OHCTpee CKOMIEHCHPOBATL ciyuaifHoe
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B npennaraemoM usobpeTeHuy pelmeHa 3anaua yMeHble-
HUS Beca, ra6apuToB, CTOYMOCTK ¥ DHEProNoOTpelJEeHUs yCTpo-
ficTBa yNpaBIEHUS ¥ CTACKAM3AIMM, OTJINUARMErOCs BHIIOJHE-
HYEM CYMMMPOBEHMA BJEKTDUUECKOr0 CHUTHaja yIpaBleHHd I0JOo-
xenuuem PIA, mocTynawumero B BUme, HalprMep, HNPAMOYTOJIbHO-
I'o UMIIyJbC& C W3MEHAEeMOji INUTENbHOCTBH, ¥ BJIEKTPUUYECKOTO
curHana nojoxeuus PJIA OTHOCHMTENBHO IOpM3OHTAE, NOCTYNAN-
mero B BUINE HaNpAKEHUs, MBMEHADMErocs MO BeJWUMHEe B 3a-
BucumocTu oT nojoxenus PIA. IlpensoxeHHwe BapuUeHTH MMEDT
PasJUuUHyD CJIOKHOCTb, M COOTBETCTBEHKO, DPa3JUuHHE (YHKIM-
OHaJlbHHE CBOjiCcTBa, Bec, rabapuTH, CTOMMOCTb ¥ BHEProONo-
Tpebaenye.

Pemena Texkxe 3agaua NOBHLEHWS TOYHOCTH CTabuiAU3a-
uuy yraosoro mojoxeHus PIIA oTHOCHTENBHO I'OPM3OHTA U CKO-
pocTy npusenenus PIA B samaHHOe IOJOXEHME NpK obecneue-
HYY pnocrarTouHojt ycroiiuuBocTy PIA myrem nosmmeHus koosddu-
LMEeHTa Nepenaur B KaHaje cTabuIM3aluy ¥ BBENEHUA lenei
uaCTOTHOI KOPpPEKLMM B KaHay cTabunusanuy Oad NOBHMEHUS
YCTONUMBOCTY KaHaja CTabunusanyy Npy YBEIWUEHHHX 3Haue-
HUAX KOoD(YUIMEHTa Nepemauy, a8 Takke NyTeM oGecleueHus
cra6unusanry PIA mpu ero Majoif aspomyHaMuuecKojl yCTok-
UMBOCTH, KOIIa HyXHH 6ojee OHCTphHe ¥ OOnbmue II0 BENMUM-
He CHTHajH Oas cTabunusamuy noxoxexvs PIA.

O6ecrneyeHo yBenyueHue TOUHOCTY OTCJIERVBAHUA 38—
naHHoro nomnoxenus PIA mpy craTuueckom nosnere, T.e. IpH
[oJeTe C HEUBMEHALmMUMUCH CUPHaJaMy YIIpaBIEHUA.

O6ecrieueHo mnopmaBAEHME BHCOKOUACTOTHHX IOMEX B Ka-
Hasme cTatunusauuu nonaoxenus PIA, mosensouvxcsg uMs-3a pa-
60TH mBWraTeNs ¥ TypOYJNEHTHOCTY BO3IYWHOIO NOTOKAa, &
TaKxe INOMEX, NPOHMKAaDUMX B KaHal CTaCUIM3alyy ¥3 elnei
NUTaHUg NpY padoTe MCHOJHMTEJNbHHX PYJIEBHX YCTPOCTB.

O6ecrneueHa rubkocTb HacCTpOMKK ycCTpoiicTBa ynpas-
JIEHNs ¥ cTabuiusanuy yraosoro nojoxerusg PIA nag paGoTu
¢ PIIA xoHKDETHOTO THIla ¥ B KOHKPETHHX NOTOJHHX, I'eorpa-
¢uueckux, BPEMEHHHX ¥ padouux YCJIOBUAX.
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O6paboTka curHaIOB YNpaBieHUS NBUMATENEM aBMaMOme-
J¥ COBMECTHO C 00pa6OTKO{f OpPYr¥X CUIHAaNOB YIpaBNEHUS aBy-
aMoneNib B ONHOM ofpabaTHBawmeM YCTPOACTBE IMO3BOJAET IO
pe3ynbTaTaM KOMTPOJS NapaMeTpOB BCEX CUTHANOB ¥ KOMaHL
YIpaBJEHUA ¥ CTabWIusauuy NEPEXONVTh Ha aBTOMATHUECKOE
BHIIOJIHEHHE aBapuifHOil NporpamMMy [oJeTa WIM IIOCaUKK.
llocraBnennas sguava pemaeTcs TeM, uyTo B cnocobe cTabuIu-
sauuy TONOXEHUA PamyMOYNpPaBIAEMOTO JETATENbHOr0 annaparta
38KJOUAnmEMCA B TOM, UTO IPUHMMADT BJEKTPHUECKMil CHIHAX
ynpasnerus PIA, GopMuMpyoT BMEKTpPHUECKWt CHT'HaN YIJIO0BOTO
nonoxenus PIIA oTHOCMTENBHO TOPU3OHTA ¢ NOMOmBO JATUMKA C
UYBCTBUTEJbHEMY BJEMEHTaMy, IpHuUeM UMIYJIbC CHI'Haja yIpas~
nenns PIIA Hecer urdopMammo o KOMaMIe YNpaBleHWs, & BEJMU-
u¥Ha HEaNpsxeHyus curHana yraosoro nomoxenus PJIA oTHocure-
JbHO IOPU3OHTa HeceT MHPopMauvio 06 oTkJoHewuyu PJIA or ro-
PUsOHTanbHOro mojoxerus PIA, a saTeM cymvupynT BJ€K TpH-
ueckyu curHan ynpasiaenus PIA u curHasn yrioBoro noJomeHus
PJIA oTHOCHTENBHO TOPM3OHTa, ITPHUEM CYMMUPOBAHHHII CUIHAJ
BHIAKT B KauecTBe HOBOT'O curHana ynpasienus PIA, corsac-
HO KM300PEeTEeHMbn, IMOJYvaldT CUI'HAaJ YIDPABJICHUS PERUMOM CTa-
bun¥sanuy, ONpeneNsvlyii CTENeHb BO3HENCTBUA CHI'Hala yr-
noBoro nonoxeHus PIA oTHOCHTENBHO IOPUBOHTA HA pPyJAEBHE
yerpoiicTBa PJIA, uBMEHSOT IDONOPHMOHANBHO CUT'HANY yIpab-
JIEHNA PEXUMOM CTabuIusaunuyl- CUCHaJ yraoBOro mojoxexuus PIA
OTHOCHTEJIbHO I'OPUBOHTa Ilepel CYMMUPOBAHMEM €r'0 C CUI'Ha-
noM ynpasnenus PIA.

JTa COBOKYNHOCTb IPUBHAKOB TO3BOJAET YIPABIATL pe-
XvMOM cTabunvsauuy nojoxenus PIA.

llenecoo6pasHo, uTO6H CHIHAN YIDPABICHMS DEXMMOM
cTabuiusanuy MoJyuaay B BULE VMIyJbCa HANPSKEHUS ONpene-
JIEHHO! NJXTEJbHOCTH, BEIWU¥Ha KOTOPOHl NpONopLMOHAaNbHA
CTENeHY BO3NEiCTBUA CUTHaja yraoBoro nosoxenus PJIA oTHo-
CUTEJNbHO TOPU3OHTa Ha moyoxenue PIA, npeo6pazoBmBany um-
NyJbC CHTHasa YIPaBISHUA DPEKUMOM CTabuIM3aLMy B Halpaxe-
HY€ TMOCTOAHHOM BEeNWuVHL, IPONOPLKOHANbHOE YKa3aHHO# Niu-
VeJIbHOCTY MMIyJbCa, M YMHOKaNM yKasaHHOe HalpsKeHre Ioc-
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TOAHHO! BENWUMHLN Ha HalpsxeHWe CUl'HAaNa YIJIOBOIO IOJOXEHNA
PIIA oTHOCHTENBPHO TOPUBOHTA.

OTH TIPUBHEKY XapaK TepuUsywT u3o6peTeHue Npu KCIOoNb-
30BaHMM CUT'HAJNOB YIIpPaBJEHWA B BULE MMIYJIbCOB M3MEHAOLER-
cA OJWTEJBHOCTHM IJS OOecleueHKs YNpaBJIEHUS PEXUMOM CTabl-
V381K,

[loneaHo, uyTOGH NMpPUHMMANY BJEKTPUUECKMl CUIHAN Y-
paBnenus PIA, dopmupoBany 3JEK TPUUECKUR CHUT'HaN YIJIOBOTO
nosoxenva PJIA, oTHOCKTEJNBHO IOPU3OHTA C TIOMOmMBK JATUVK A
C UYBCTBUTENbHHMY 3JEMEHTaMy, IPUUEM UMILYJbC CHIHasia yli-
paBnenus PIA HeceT uuHfopMamu® O KOMEBHIE YNpPABIEHKHA, & Be-
JVUYHa HampsKeHus curHana yraosoro noaoxerusg PJIA oTHocu-
TEJIbHO TOPU3OHTA HeceT MHPopMamo 06 oTkjJoHenuy PJA or
ropusoHTanbHoro nojoxeuus PIA, a zaTeM cymmmpoBany BiaeK-
Tpuuecky curHan ynpaenenus PIA u curnan yraoeoro nosoxe-
uua PIA OTHOCHTENBHO TOPM3OHTA, IPHUEM CYMMMDOBEHHHi CH-
THaJl BHO&B&JIM B KAUECTBE HOBOT'O curHajna ynpasaenus PIA,
COrJlacHO u306peTeHun, OJA YKA3aHHOT'O CYMMUPOBAHMSA IIpeol-
pasywoT MMIyJbC curHazia ynpasieHus PIA B HanmpsxeHrre noc-
TOAHHO{ BEJVUMHH, IIPONOPLUOHANLHON NJIMTENBHOCTH WMIYJbCa
curHana ynpasnenus PIA, Hecyme#t uHpopMauumo O KOMaHme yii-
paBnenus PIIA, snexTpuueckoe CYyMMUPOBAHKE CHUI'HANOB OCyme-
CTBIAVT INyTeM CJIOKEHUS BEJIWUMHH HaNpmKeHWs, [poNopnroHa-
JbHOI IAMTENbHOCTY curHana ynpaeienus PlA, u Benvuuny
HaNlpaKEeHUA curHanae yraosoro noxoxeHus PIA oTHocuTesabHo
rOpUSOHTa, a pesylbTHDPylUee HellpsreHue IIocje CYMMUpOBa-
HUg NpeobpasylnT B Pe3yAblupypmyit MMIyJabc, OJIUTEIBHOCTb
KOTOPOr'0 IPONOPHUOHANbHA BENMUMHE YKa38HHOT'O DE3YJbTH—
pPYRULEro HANPSKEHUSA.

dTa COBOKYIHOCTb CYMECTBEHHHX IPH3HAKOB XapaxTe-
pusyeT U300peTeHue C TOUKM 3DPEeHUA CYMMUDOBaHMS CHTHAJOB,
uTo obecleurBaeT JOCTATOUHO BKOHOMUUHOE pElEHUE.

Uenecoo6pasHo, uTOGH NpUHMMANY NPAMOYTOJbHER Bie-
KTpuueckuit curxan ynpasnenus PIA, ¢opmypoBany siexTpuye-
CKMji curHan yryosoro nonoxenus PIA oTHOCUTENBHO TOpUSOH-
Ta C NOMOmBO NATUMKA C YYBCTBMTEJLHHMY BJIEMEHTamy, IpH-
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UeM NJIUTEJIbHOCTb UMIyJabCa cul'Hana ynpaenenvs PIA Hecer
¥HpOpMAIMO O KOMaHme YIpaBIeHWs, & BEINUMHA HaNpSKEeHNS
CUTHala YrJ0BOTO mojoxeHus PJIA OTHOCHTENHHO TOPUBOHTA
HeceT nHGopManuw 06 oTKJOHenuu PIA oT ropusoHTaNbHOTO
nonoxenus PIA, a saTeM cymmnpoBany sJeXTPMUECKY CUTHAI
ynpaenenus PIA u curHanm yrmosoro nonoxenms PIA oTHocuTe-
JbHO TOPU3OHTA, IPMUEM CYMMKDOBAHHH} CHIHAJ BHOABAIM B
KxauecTBe HOBOTo cursana ynpasienus PJIA, cormacHo nsoGpe-
TEHUD, I BJNEKTPUUECKOPO CYMMUDOBAHUS YKA3EHHHX CKIHE-
JIOB MHTETrPUPYRT NOCTYNaVOUA NpPAMOYTONbHHT UMIYJIbC CUIHa-
na ynpasnenus PIA, piuTesbHOCTb KOTOPOTO COOTBETCTBYET
xoMaHne ynpasnenus PJIA, cpaBHMBaDT HanpsxeHye, BOZHMUKAD-
muee B XONe ¥ IOCNe MHTErpUpoOBaHMA, C HalpPAKEHUEM CUrHala
ZaTuuka, GOpMMPYDT Nepenuuit ¢POHT BLIXOOHOIO MMIYJbCA, KO-
r1a HapacTaollee B XOOe MHTEPrUPOBAHKS HalpAReHHe IOCTH-
raeT YpPOBHA HAaIPAKEHWs CHTHala IaTuvka, ¥ GOpMUpYWT Sam-
HUt QPOHT BHXONHOTO MMIyJbCa, KOTHA Clansbmee HaNpMKeHue
Tocnie MHTErPUPOBaHUA CHUXAETCH 1O YPOBHS HaIPSKEHMS CUIHA-
na yraosoro nojoxenus PIA oTHocuTesbHO ropusoHTa. |

dTa COBOKYNHOCTb CYWECTBEHHHX NDPUBHAKOB OTHOCHTCS
K BapuMaHTy U300PETEHHA C OCOGHM BHIOJHEHUEM CYMMUDOBAHUSH,
UTO NO3BOJIAET BHAUMTENbHO YMEHBIUTb BEC, raBapuTe, CTOU-
MOCTb ¥ BHEPronoTpebieHue.

lenecoo6pasHo Taxke, uTOGH NDUHUMANK BIEKTPUUECK U
curHan ynpasnenus PIIA, gopmupoBany snexTpuueckumit curHaln
yraosoro nonoxenus PIA oTHOCMTENBHO POPUBOHTE C MOMOMBL
IaTyuKa C UYBCTBMTEJNbHHMM BJIEMEHTaMM, IIPUUEM UMIIYJIbC Chi-
rHana ynpasaenus PIA secer unpopManyp o xomaHne yrnpasie-
HUf, & BEeJWUMHA HaNpMXeHUs CWI'Haja YTJI0BOro nonoxenus PIA
OTHOCHUTEJBHO I'OPHU3OHTA HEceT MHfopMaiuuo 06 oTkjJoHeHuu PIA
OT POPU3OHTAJNBHOrO nonoxenus PIA, a sareM cymmuposamu
DIEKTPUYecKky curHan ynpasienus PIA u curnan yraosoro mo-
noxeHus PIA oTHOcHTesbHO TOpMBOHTA, NpPUYEM CYMMMPOBaHHHIL
CHTHE&JN BHOABalM B KauecTBe HOBOTO CUlHaia ynpasneHus PIA,
COrJacHO M300peTeHMD, INPOUBBOIAT UACTOTHYD KOPPEKL0 CUl-

Hana yraosoro nojoxenus PIA oTHOCHTENbHO TOpPU3OHTA mepen
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CYMMUPOBaHNEM.

dTa COBOKYIHOCTb CYULECTBEHHHX NDPU3HaKOB obecreuy-
BaeT TOYHOCTbL CTaGUIM3aIMM, YMEHbIEHVe BpPEMEHM, Tpefyemo-
ro nas BwBoma PJA or aBapuitHOro nonoxenus, obecreueHue
cTabuIM3aury B cilyyae Maloji aspolrHaMUuecKoi yCcTOoWuMBOC-
™ PJA, BHCOKY®O TOUHOCTb OTCJEKMBAHKA 38HaHHOT'O IOJOXEHUS
PJIA, mpoTuBOmE*CTBME BHICOKOUYACTOTHHM IIOMEXaM.

[locraBnenHas 3agaua pemaeTcs Takxe TEM, YyTO B yC-
TPOiCTBE CTAGWIM3 AWM NOJIOKEHUS PanyuoylpaBlIaeMoro JeTa-
TENbHOIO aNnapaTa, CONEpPRamero AaTuMK YTJIOBOTO IONOKEHUS
JNeTaTeJbHOTO annapatTa OTHOCHTENBHO T'OPU3OHTa C aK TMBHEIM
VIV TIACCHBHHM YyBCTBUTEJbHHM BJIEMEHTOM, BXOJ CHI'HAJOB yI-
pasnenus FJIA, siexTpoHHoe cymmupyumee yCTpPORCTBO C ynpas-
JNSOMUM ¥ CUMHaJNbHHM BXOHNAaMy, IPUUEM BXOI CHUIHaJOB ylpaB-
nenvs PIIA momcoenvHeH X yNpaBifomeMy BXOILY YKa3aHHOTO
CYMMMDYDIETO YCTPOCTBA, BHXON HaTulka YIJIOBOTO IOJOKEHUA
PIIA oTHOCHTENBHO IOPU3OHTA IONCOENVHEH K CHI'HAIBHOMY BXO-
Iy YKa3aHHOIO CYMMMDYOMEI'o YCTPOACTBa, & BHXOIL CYMMUDYD-
mMEero ycTpoiicTBa SBISETCHA BHXOLOM YCTPO#CTBa YNpPaBJIEHUA ¥
crabunusanuy noaoxenus PJA, cornacHo u3o6peTeHmw, yCTpPOii-
CTBO CONEPKUT BXOI CUIHANa YIpaBlIeHUsS DPERUMOM CTabunu3a-
uuy nonoxenus PIA ¥ arTeHpaToOp ¢ YNpaBAAWmUM ¥ CUTHANBLHEM
BXOmamy, MPUUEM BXON CUI'Haja YIPaBIEHUS DPEXVMOM CTaCUIV-
3auMy TIOOKJIWYEH K YIpaBiIAwmeMy BXOLY aTTeHoaTopa, arTTe-
HOATOP BKJOUEH MEXNY HaTU¥KOM ¥ CYMMUDYOMUM YCTpPOHCTBOM
TaK, YTO BHXOI JaTuuka MONKJOUEH K CHUTHAJbHOMY BXO#y &arT-
TEHOATOPa, & BHXOI aTTEH0ATOpa IONKJDUEH K CUIHAILHOMY
BXOIYy CYMMUPYKOWEro yCTpo#cTea.

oTa COBOKYIHOCTb NPH3HAKOB MO3BOJAET YNPaBIAThH
pexumoM cTabunusanuy nojoxenus PIA.

lienecoo6pasto, uTo6H YCTPO#CTBO CTabUIU3AIUYU CO-
Iepkano Ipeo6pasoBaTesb CUT'Hana YINpaBlEHUS DPEXMMOM CTabv-
Jusanvy B HaOpsKEHWe, BKJOUEHHH MEXNY BXONOM CUI'Haia
YIPaBIEHUS PEXMMOM CTabUIM3auyy ¥ yIpPaBIsomUM BXOIOM aT-
TEHhaTopa, a B KAuecTBe aTTeHoaTopa MCIOJb30BaJICA aHaN0-
I'OBHl YMHOXUTEJD.
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JlonosHuTeNbHEE NPUBHAKY XapaK TepUsylnT OOMH U3 KO-
HKDETHHX BAPUAHTOB BHIOJHEHUA y3Ja NS YIPaBJIEHNS DERVMOM
CTabUIN3 a1y,

Ilonmeano, uTo6H yCTpOCTBO CTAGMIMSAUUY COLEDRATIO
y3€n yCTaHOBKM pexyMa CTabuiusamyy, BHXOL KOTOPOro INOm-
KJOUEH KO BXOLY CHUIHana YIIPAaBJEHNS DEXYMOM CTaGMIU3aLNY.

Beenenve sToro nmprsHaka II03BOJIAET YCTAHABIMBATH
pexyuM cTabunusauyy Iepen IOJETOM Ha 3emne, yuuTHBas BCE
KOHKDETHHE YCJNOBMA MojeTa, T.e. O6ecneuynBaeT HOBYD (YHK-
M0 yCTPORCTBA.

[lonesno, uTo6H ycCTpORCTBO CTabUIM3aUMy TOJOKEHNUS
PJIA comepxano maTurk yriosoro nonoxenus PIA oTHocuTesnbHO
I'OPU3OHTA C TMACCUBHEM UYBCTBUTENbHHM BJIEMEHTOM, BXOL CHI-
Hanos ynpasnenus PJIA, saexTporHoe cymmyupyvpmee ycCTpORCTBO
C YIUPaBIfOUMM ¥ CUTHAIbHHM BXONAMM, IIPUUEM BXOI CUTHAJOB
ynpasnenns PIIA 6wn nomcoenwHeH K yNpaBaAOmEMYy BXOLY yKa-
88HHOT'O CYMMMPYRIEr'0 yCTpOi#CTBa, BHXOH HATUMKA YIJIOBOTO
nonoxenns PIIA 0THOCHTENbHO IOPMBOHTA NONCOENVHEH K CHI'-
HaJIbHOMY BXOLY YK&38HHOTO CYMMUDYWLUEro yCTpo#cTBa, a BHXOL
CYMMUDYOMETO YCTPO#CTBA ABAAETCA BHXOLOM yCTpoiicTBa yI-
paBnenus ¥ crabunusamuy nonoxenus PIA,coryacHo uzo6pete-
HUD, OHO COLEPXaNO BXOL CUIHana YIpaBJEHVS DPERUMOM CTa-
ounusanuu nonoxenus PIA, mpeo6pasoBaTesb curHana yrnpas-
JEHUS PEXVMOM CTaCuIM3anyMy B HanpsKeHue, BeJMYMHa KOTOpO-
I'0 COOTBETCTBYET 3aI8HHOMY DEXVMY, IIPMUEM BXOI CHUI'Hana
YIpaBIeHs PEXUMOM CTabuamsauyy Onn NOOKJOUEH KO BXOLY
YKa3aHHOT'0 Npeo6pasoBaTeNs, BHXOH YKa3aHHOro Ipeo6paso-
BaTeNs NONKJNUEH KO BXOmaM INUTAHMS IacCHBHOI'O YYBCTBUTE-
JBHOTO BJEMeHTa NaTuyKa. |

OTa COBOKYNHOCTb CYIECTBEHHHX IIPU3HAKOB XapaK TepH-
3yeT BapUaHT BHTIOJHEHMS M306PETEHUS B YaCTH CXEMy yIpaB-
JeHUS PEeXVMOM CTabuiusanun.

llenecoo6pasHo, yToGH B ycTpoicTBe cTabumMsamuy Ho-
noxerus PIA B mpusemHom cnoe aTMocdepw, ComepRameM NaTuuK
yraosoro nogoxenus PIIA oTHOoCMTENbHO IOPUBOHTAE C UYBCTBU-
TEJbHHM BJEMEHTOM, BXON CUIHajia ynpasienus PIA, saexTpon-
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HOE CYMMUPYBIUEE YCTDPOICTBO C YNPAaBNAKMYM U CUI'HAJIbHHM
BXOLamy, NpuueM BXOL curHanos ynpaeieHus PJIA moncoemyHeH
K ynpasisomeMy BXOLY YKa3aHHOT'O CyMMUpYOUWETO ycTpoicTsa,
BLXOI naTuvka yrioeoro nonoxerus PJIA orHocuTensHo ropu-
30HTa MONCOENUHEH K CUI'HAEbHOMY BXOJY YVKA38HHOTO CYMMK-—
PyLUEero ycTpoiicTBa, & BEXOL CYMMUDYWWET'o yCTpoficTBa gB-
JIAeTCA BEXOLOM YCTPOHCTBa YNpaBJEHVA M CTaCUIM3auyy Io-
noxerus PIIA,cornacHo M3o6peTeHuD, MMENCHS BXOI CUTHaia
yUpaBlIeHVs pexuMoM cTabunusauuu nonoxenus PJIA, npeo6pa-
30BaTeNb CHUI'HANA YIPABIEHUS PEXMMOM CTabUIM3anuy B NOCTO-
FHHOE HaNpAKeHWe, BENUUMHA KOTOPOTO COOTBETCTBYET PEXUMY
CTaCunu3auuy, ¥ ynpaBifeMull MyHTUDPYOOUA 3JEMEHT, UMenUWi
ynpaBiaAbmUA BXOI, NPUUEM BHXOL CHTHaJNa YNPaBlIEHUS DPEXVMOM
CTabUIM3auuy MOJKJIOUEH KO BXONY YKa3&HHOTO NpeofpasoBa-
TeNs, BHXOJ YKa3aHHOT'O NIpeofpasoBaTess NOOKJOUEH K ynpa-
BIAWLEMY BXOIY MYHTHPYDMEro 3JEeMeHTa, a MyHTUPYRmMil sie-
MEHT NOJKJIOUeH K YyBCTBUTEJIbHOMY BJEMEHTY HaTu¥Ka.

dTa COBOKYNHOCTb CYUWECTBEHHHX NPUBHAKOB XapaKTe-
pu3yeT BapUaHT BHIIONHEHUS MB0OPETEHUA B YaCTH CXEMy Y-
PaBJIEHUS DPEXVMOM CTaOUJIK3alyi.

llonesno, uTo6H B yCTpOiiCTBE CTAGUIM3ALMY HOJOXEHUA
PIIA, conepxamem naTuvk yriaosoro nonoxenus PIA oTHocuTesnn-
HO TOPUBOHTA C UYBCTBUTENbHHM BJIEMEHTOM, BXOI CHUIHAJOB
ynpasnenus PIA, siexTpoHHOE cymmupywomee ycTpOiiCTBO C yo-
PaBIAOLMM ¥ CHUTHAJBHEM BXOLamy, IIpHUEM BXOJ CUIHAJIOB YIi-
pasnenus PlIA rnopcoemuHer X ynpaBnswuevy BXOLY YKasaHHOIO
CYMMUPYOIMET'O YCTPOACTBA, BHXON NATUMKA YIJIOBOTO IOJOXEHUS
PIA oTHOCUTENBHO TOPUBOHTA NONCOENVHEH K CUTI'HaJILHOMY BXO-
1y YKa3aHHOTO CYMMUDYDMEI'O yCTPOACTBA, & BHXOL CYMMUDYWL-
WEro ycTpojcTBa fABIAAETCH BHXONOM YCTPOHCTBA YIpPABIEHUS U
crabunnsanyy nonoxenus PIIA, cornacko uzoGperenun, cymmy-
pybmee ycTPOACTBO COAEPRaNO NEeMONYJASTOP-CYMMATOP ¢ yIpaB-
JAOLUM ¥ CUTHANbHEM BXOJaMM ¥ C YNPaBASOMUM ¥ CUTHAJbHHEM
BHXOL aMi, YCTPOHCTBO COIIAcOBaHUS C YNPABIAOMUM ¥ CUTHAIb-
HBIM BXOHAMM ¥ MOLYJATOD C YNPaBASPLYM ¥ CUTHAILHEM BXOIa-
MM, OPUUEM BHXOL YCTPO#CTBa COrJIACOBAHMA MOIKJOUEH K CHI-
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HaJbHOMY BXONY NEMOMYJNATOPa-CYMMaToOpa, YIPaBAALUUA BXOQ
KOTOPOro MONKJWUEH K yNpaBIfsnleMy BXOLY MONYJATOpa, CHUI-
HaJlbHHA BHXON IEMOLyJSTOpa-CyMMaTopa MONKJOUEH K CUIHANb~
HOMy BXONY MOLYJATOpPa, BHXOL KOTOPOrO ABIAETCH BHXOLOM
CYMMUDYWLETO YCTPOiCTBa, & BXOJ CHUI'HAJOB YNpaBJeHUA IOI-
KJOUYEH K YNpaBlIAwUKM BXOLaM NEeMOLyJATOpa-CymMMaTopa M
yCTpoiicTBa COTJIacoBaHMA, CUIHANbHHA BXOL KOTOPOTO ABJIA-
€TCA CUT'HAIBHHM BXOINOM CYMMMpYOmEro ycCTpOiCcTBa.

JdTa COBOKYIHOCTb CYMECTBEHHHX IIPUBHAKOB XapaxkTe-
pU3yeT BADPKMAHT BHIOJHEHUS M300DPETEHUS B 4aCTH CXEMH CYM-
MVYPOBAHUA.

llenecoo6pasro, uTo6H HEMONYIATOP-CYMMATOD COLEP-
Ran [EepBHil ¥ BTOPO# VHBEPTODH, IEPBHI CTabUIM3aATOD TOKA
C BXOLOM ¥ BHXOLOM, IIEPBHi{l ¥ BTODO# KJOU¥ C yIpaBAnmUMY
BXOLaMW ¥ CHIHaUIbHHMM BXOLA8MM M BHXOL&MM, CYMMHPYOmMu
KOHIEeHCaTop C NEPBHM ¥ BTOPHM BHBOmAaMM, AufdepeHuupywmyb
IIENIOUKy K3 KOHIEeHcaTopa M pesncTopa, & YCTpPOACTBO corja-
COBAHWA CONEPXAN0 YCUIUTENb C PEe3UCTOPHO{ OTPULATENbHON
06paTHO! CBA3bLW, CUTHANbLHHM ¥ ONOPHHM BXOZamy ¥ INEPBHM
VCTOYHMKOM OIOPHOTO HaNpPAKEeHWs, OMOL, NPY 3TOM MOLYJIATOD
comepxall TpeTHfi KJu C YNpaBiAbmMM BXOLOM ¥ CHIHAJbHEM
BXOIOM ¥ BHXOUOM, BTOPO{i CTabMIN3aTOP TOKaA CO BXOJIOM W
BHIXOIOM, YCHJIUTEJIb-KOMIApaTOp C CUI'HANBHEM ¥ OIOPHHM BXO-
IaMy ¥ BTOPHM UCTOUHVKOM OIIOPHOTO HAaNpAKEeHWs, IpUueM BXOL
TIEeMOLyNATOpa-cymmMaTopa Owil NONKJOUEH K INEepBOMY MHBEPTOpRY,
BEIXOJL KOTOPOT'0 MNOIKJIOUEH KO BTOPOMY VHBEPTOPY ¥ yNpaBisf-
oueMy BXOLy TpeThero KJoua, BX0I BTOPOI'0 MHBEPTOpA NOm-
XJOUEH K yrpaBiaflmeMy BXOLY IEpBOrO KJoua, BXOL IIEPBOTO
crabuausaTopa TOKa NOIKJIIOUEH K IOJOCY MCTOYHMKA NUTaHUS
C TOJOXUTEJNbHEM NOTEHLMaNoM, BHXOL INEepBOr0 CTabuIusaTopa
MIOOKJIOUEH K CUI'HAJbHOMY BXOLY II€PBOTO KJlua, CUTHaXbHRI]
BHIXOLL KOTOPOI'O NOIKJIOUEH K IePBOMY BHBOLY CYMMUDPYRLET'O
KOHIeHcaTopa, nufdepeHuMpyomas HENouyKa BKJIOYEHA MEXIY
yIpaBngomy¥M BXONOM NEMOLYJIATOpa-CyMMaTopa ¥ yIpaBisgomuM
BXOIIOM BTOPOT'O KJOu&, KOTOPH{t uepes CHUI'HANbHHI BXOL ¥
BHIXOJl IIOLCOENVHEeH MapaljelbHO CYMMUPYRUIEMY KOHIEHCaTopy,
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IVon TONKJOUEH MEXNY YNPaBJIMOMMM BXONOM YCTPOiiCTBE COl'-
JacOBAHUA M CHUI'HAJBHHM BXONOM YCHJIUTENH C PE3UCTOPHOM
OTpULIATENIbHO}T 06P&THO! CBA3BW, K KOTOPOMY Takxe uepes
PesyucTOp NONKJWUEH CUI'HaIbHHI BXO# yCTpoOiicTBa corjacopa-
HWfA, K ONODHOMY BXOLY YCUIUTENS C PE3UCTOPHO)I OTpUnaTE-
JIbHO! O6PATHO{ CBA3BL IOUKJIWUEH NEPBHit MCTOUHMK ONOPHOTO
HalpsXEeHNUsa, BHXON YCHJIUTENR C PE3UCTOPHO! OTpHIaTEeNbHOH
06paTHO} CBA3BK MONKJIOYEH KO BTOPOMY BHBOLY CYMMMpYKWEI'o
KOHIEeHcaTopa, CUIH&IbHHI BXON TPETLETr0 KJoua 01 COeNHUHEH
K IIepBOMY BHBOLY CYMMUPYRMErO KOHIeHcaTopa, CHUIHalbHb
BHXOL TPETBErO KJNua INOJCOENMHEH KO BXONY BTOPOI0 CTabl-
aN3aTopa TOKa, BHXOL KOTOPOTO NOOKJWUEH K MOJIOCY MCTOUHH-
Ka NUTAHUA C HYJEBHM IOTEHIMaNoM, NEPBHH BHBOL CYMMUpYD-
mWero KOHneHcaTopa NOJKJOUEeH K HEVHBEPTUPYDHEMY BXOMLY yCH-
JINTEeNA-KOMIapaTopa, MHBEPTHMPYDMmMA BXOI KOTOPOr'0 IONKJINUEH
KO BTOpPOMY WCTOUHUKY OMOPHOI'O HaNlpAXEHWA, & BHXOIN YCUIU-
TeNA-KOMIapaTopa ABJIAETCHA BHXOLOM CYMMUDPYOMErO yCTpoi#cT-
Ba.

dTa COBOKYNHOCTb CYNECTBEHHHX NpPU3HaKOB XapaxTe-
PV3yeT BapuaHT BHIOJHEHUA M300PETEeHUS B UACTH CXEMH CYyM-
MVpOBaHUf, KoTopas ObecleuyBaeT YMEHbIIEHWE 38BUCHMMOCTH
X2paKTepPUCTHK YCTpoicTBA OT UBMEHEHUS OKPYXaRmUX YCJOBMi
¥ [1apaMeTpoB BJEMEHTOB CXEMH.

llonesHo, uTO6H B ycTpoicTBE CTACUIN3AIMK TIONOKE-
uua PIA, comepxamem maTuwux yriosoro nonoxenus PIA oTHo-
CUTEJIbHO T'OPU30HTa C aKTUBHHM WJIM NACCHBHHM UYBCTBUTE]b-
HHM BJIEMEHTOM, BXOIL CUI'HanoB ynpasiaenus PIA u ajexTpon-
HOE cyMmmupyomee yCTpPOCTBO C YNPaBISOUMM ¥ CUTHAJIBHEM
BXOmamu, NpyueM BXOn CUTHanoB ynpabienus PJIA nomcoenuHen
K YIpaBlAvlieMy BXOLY YK&38HHOTO CYMMMDYWLUWEIro ycTpoicTaa,
BEXOI maTuMka yraosoro nonoxeHus PIA oTHocuTenbHo ropu-
30HTA IONCOENVHEH K CUIHAJIbHOMY BXOLY YK&38HHOT'O CYMIK-
pyomero ycrpojicTsa, a BHXOI CYMMUPYKUWErO yCTPOWCTBa fB-
JfeTCA BHXOLOM YCTPO#cTBa yNpaBlE€HUs ¥ CTaGUIM3aLUM I1O-
noxenus PIA, corsacHo MaoOpeTeHu, SJEKTPOHHOE CYMMUPY-
vmee yCcTpoiMCTBO CONEPXKaNIO MHTErpupywlmee ycTpoiicTBO u
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KoMIIapaTop, NpuUueM BXOX cUIr'HanoB ynpaeieuus PIA 6ua mop-
KJ0YEeH KO BXONY VHTEIPHUpYWMEro yCTPOiCTBa, BHXON KHTErpHU-
pyowero ycTpojtcTsa IONCOENVHEH K IIepBOMy M3 BXONOB KOMIa-
paTopa, a BTOpO{l BXOm KomIlapaTopa SBISETCH CHI'HaAbHHM BXO-
IOM BIEKTPOHHOTO CYMMVPYWNErO yCTpOiiCTBa, BHXONL KOMIapa-
TOpa fABNAAETCH BLHXOLOM CYMMMPYWIETO yCTpoicTaa.

JTa COBOKYIHOCTh CYWLECTBEHHHX IPUSHAKOB XapaKTe-
PU3YET BapKaHT BHIIONHEHHS M30OPETEHUA B UACTH CXEMH CYM-
MUDOBaHVA, KOTOpas O0ECNeunBaeT yMeHbIIeHWe ra6apuTos,
BECA, 3HEPronoTpebNeHUs ¥ CTOUMOCTH.

Henecoo6pasHo, uTOGH MHTErPUPYWIEE yCTPOHACTEO
COLepxaso ONEPAUMOHHHI YCWINTENb, PE3UCTOP U KOHIEHCa-
TOp, NPUUEM BXON WHTEIpUpPYBUWETrO YCTPOiCTBa Ohul IOIKIOUEH
uepes PesuUCTOp K MHBEPTUPYWNLEMY BXOLY ONEPALMOHHOTO yCy-
JIUTENA, K KOTODPOMY IOJKJWUEH KOHIEHCaTOp, NPYroit BHBOX
KOTOPOI'0 Opl IOZKJOUEH K BHXOLY OINEDANUOHHOTO YCHIMTENS,
a HEVHBEepTUPYDWKA BXOn ONEPalMOHHOTO YCWINTENS TOmKI0-
UEH K ONOPHOMY HAIlpSKEHUD, DPABHOMY IIOJNOBMHE aMINIUTYLH
HallpsKeHus curHana ynpasnenus PIA.

OTH NOMOJNHUTENbHEE CYWECTBEHHHE NPU3HAKM XapakTe-
PUBYT BapUAHT BHIOJHEHNS W300DETEHUS B UACTH CXEMB CYM-
MUPOBaHMS, KOTOpas OOecleunBaeT yMeHblleHne rabapuTos,
BECa, BDHEPronoTpebleHVs ¥ CTOMMOCTH.

llonesno Texxe, uTOGH MHTErpHpyLmEE YCTPORCTBO CO-
JEpKas0 PesncTOp ¥ KOHNEeHCATOp, BXOL CUIHAJOB yIpaBieHUs
PIIA Gwi mogxioUEH KO BXONY MHTETpUPYLULEro ycTpoicTaa,
MIOIKTOYSHHOMY Uepe3s PeBHCTOP K BHXOLY WHTEIpPUPYOMET0 yc—
TPO/CTBa, & KOHNEHCATOD INOIKJWUEeH MEXIY BHXONOM MHTErpH-
pyomero ycTpofcTBa ¥ HYJEBHM IOTEHIMAJNOM, IpPUUEM IOCTO-
AHHas BpemeHy T=RC meHbme MMHUMANBHOJ AJWTENBHOCTYM Nps-
MOYT'OJIBHOT'O MMIIyJAbca curHana ynpasaenus PIA, rme R - co-
NPOTHBNEHNE YKA38HHOTO peaucTopa, 8 C - eMKOCTh yKasaHHO-
I'o XOHUmeHcaTopa.

OTH JONONHUTENbHEE CYMECTBEHHHE NPU3HAKU XapaKTe-
PUBYOT BapHaHT BHIIOJHEHUS M30CPETEHUS B UACTY CXEMH CyM-
MMpOBaHUs, KOTOpas OCecneuuBaeT yMeHblleHWe raGapuTos,
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BECa, BHEPrONOTPEeCNEHNA ¥ CTOMMOCTH.
llenecoo6pasHo, yTOOH B YCTpPOiCTBE CTaOUJIU3aLUK
nonoxenus PIA, comepxamem marumx yraosoro noxoxenus PJA
OTHOCHUTENbHO T'OPH3OHTA C BKTMBHHM WJIM NACCHBHHM UYBCTBU-
TeJbHHM BDJEMEHTOM, BXOI curHanos ympasnenus PIA, saexTpon-
HOE CYMMKDYyDlUEe YCTPORCTBO C YNPaBIAOMUM ¥ CUIHAJBHBM BXO-
IaMu, NpuueM BXOI CHI'HajioB ynpabnenus PIA nogmcoenvHeH X
10 yOpaBasomeMy BXOLY YKa3a8HHOTO CYMMUPYKMETr'o yCTpoiicTsa,
BHXOI JATuMKa yriosoro nojoxeHus PIA oTHocHTeapHO ToOpH-
30HTA NONCOENMHEH K CUIHAJbHOMY BXOLY YKa38HHOI'O CYMMHM-
pyOmEro ycTpoiicTBa, & BHXON CYMMUDYWEEro yCTpo#CTBa HB-
JAEeTCA BHXOLOM YCTPOiiCTBa cTabuausanvuy Irno-
15 noxenusa PIA, corsacHo M306pEeTEHV, MEXRIY HNaTUMKOM YIJO-
Boro nojoxeHus PIA OTHOCHTENBHO IOPUBOHTA ¥ BJEKTPOHHHM
CYMMUDYIUMM yCTPORCTBOM OBJI BKJWDUEH KODPEK THpyRUmuit ysen.
OdTa COBOKYIHOCTb CYINECTBEHHHX NpKH3HAKOB, 6iaroma-
ps uacTOTHOW KOppeKuuyu, obecleurBaeT TOUHOCTb CTAOUIN3a-
20 MU, YMeHblleHWe BpeMeHu, Tpefyemoro mns swsona PIA us
aBapUIHOTO NOJOXEHUs, O6ecneueHye cTaCWIMsanuy B ciayuae
Manoif aspommHamuueckop ycroituusocty PIA, BHCOKyL TOUHO-
CTb OTCJEXWBAHMA 3anaHHOTO mosoxenus PIA, mpormsopeiicT-
BMe BHCOKOYACTOTHHM IIOMEXaM.

(@3]

pas Ilonesno, uyTOGH KOPPEKTMpYbLmMit y3en comepxas Iep-
Boe pufdepeHmMpypliee 3BEHO, KOTOpOe MMEEeT NepenaTOouHyk
¢yHEIIMO BHOA

Lifl(p)=HI(I+Tfp),
rne: p - oneparop Jannaca, KI - xoa(fuIMeHT Nepemauyt
30 nepsoro guddepeHmMpyomero 3BeHa, a TI - MOCTOfAHHAA Bpe~
menu, mpuuem 0,5¢c > TI'7'O,O5C.
OT} HOTOJHUTENbHEE OTJIVUNTENbHYE NPUSHAKY obecle-
uMBaT NOBHmEHWe ycTojtumocTy PIA.
llenecoo6pasHo, uToGH KOppEXTHpyWmuit yzen comep-
35 xan BTOpoe muddepermmpywmee 3BEHO, KOTOpoOe ¥MeeT Iepena-
TOYHYL GYHKIMO Buma
W o(p) = Ko(I+Tsp),
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rue: p - onepartop Jannaca, Ko - xoadéuumenT nepenauy BTO-
poro audfepeHuMpyouero aseHa, Io - NOCTOSHHAA BpPEMEHY,
npuuem 0,5¢ > T2‘70,03C.

JT¥ OOIOJHUTEJbHHE NpM3HaKY 06ecneuyBanT KOpPpeK-
LM 3aMasnuBaHUA PYJEBOT0 MCIOJIHUTENLHOIO yCTPOfCTBA.

BurogHo, 4TOGH KODPEKTUPYOWVRA y3es COmepxas MHTe-
rpupyouee 3BEHO, IONKJIOUEHHOE NapajsiesbHO BTOpoMy nudde-
PEHLVpYOWLEMY 3BEHy, ¥ VHTErpupyomee 3BEHO UMeso 6On Nepe-
IaTouHyo GYHKIMO BUIA

[/V 3('9) = H3/(I+T3‘p),

rae: p ~ oneparop Jlamnaca, Ky - xosddunment nepenaun
WHTEIPUPYRWEro 3BeHa, Ig - NOCTOSHHAA BPEMEHH, IpUueM
I,6c> T3 7 0,5c.

JTY NONOJHUTENbHHE NMpPU3HAKK 0CECHeurBaT IOBHIE~
H/e TOUHOCTH OTCJNEXUBAHUS YCTPONCTBOM CTaCUIM3ALMYM 3amaH-
Horo nonoxenus PIA.

llenecoo6pasHo, uToOM Kexpoe nuffepeHuypybmee SBe-
HO COnepxan0 YCUIMTENb C OTPULATENbHO! OGpATHO} CBA3LL
¥ KOPPEKTUPYOMYyO HENOYKy U3 NapajielbHO COENVHEHHHX pe-
31CTOpa M KOHmEHcaTopa, NOIKIOUEHHYD MeXNy BxomoM nudde-
PeHLMpyomLero 3BeHa ¥ BXOJOM YKa3aHHOTO YCUIUTENS.

lloneano, uTo6W B peny OTPUNATENBHO OGPATHO! CBA3Y
yeuuTens Owuiy BRJOYEHH N1apajiesbHO COENVHEHHHE PEe3NCTO-
PH ¥ KOHEEeHcaTop, IpUueM NepenaToyHwe (YHKIMK NepBOTO U
BTOpPOro nuddepeHnupywux 3BEHbEB COOTBETCTBEHHO MUMENY
BUIL

W 1o(p) = Ky (I+Typ) /(1+T4p),

rae: p - oneparop Jamnaca, Ky, Hé - Koaf¢uiMeHTH nepena-
uy TepBOro ¥ BTOPOro auddepeHIMpyouYX 3BEHbEeB, COOTBET-
CTBEHHO, TI’ T2, T, - mocrosmHwe Bpemenu, npuuem 0,5¢ >
T; > 0,05¢c, 0,5¢> Ty >0,03¢c, 0,05¢> T4 > 0,005¢.

OTY NONOJHUTENbHHE NpPUSHAKK KacalTCs KOHKDPETHOTO
BHIOJHEeHUs: nuddepeHIpyonyX 3BEHbEB, a TaKKe YMEHbmanT
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BHCOKOUACTOTHHE IIOMEXV B KaHaje CTabuiIusanuy 3a Cyer
KOHIEHcaTopa B Leny o6paTHON CBA3K yCUIUTENA.

) lloneano raxxe, utoGh nepeoe nuddepeHuupypuee 3Be-
HO MMEJIO NepenaTouHy®w ¢yHKIMO BUma

W 1(p) = Ky (I+Typ),

rpe: p - oneparop Jannaca, Ky - xosfdwummenr nepenauu ne-
10 pBOTO mufdepeHuyupybLero sseHa, a Ip - mocTOsHHAas BpeMe-
HU, IOpuuem 0,5¢ > TI > 0,05¢c, a Bropoe mufdepeHnupybouee
3BEHO ¥ MapanjejbHoe eMy VHTErprpyomee 3BEHO Opuli BHIOJ-
HEHH B BJIE YCUJIKTENS C OTPULATENbHO! O6PATHOit CBR3BI,
comepxamelt mnapannesbHO COENVHEHHHE IepBHiI PE3UCTop ¥ Nep-
15 BH# KOHNEHCATOp, IIpUUEeM KO BXOLYy ycuauTens Owsa NOICOemu-
HEHa KOpPpeKTHpybmas uernouka, COCTOAmas X3 BTOPOrO U Tpe-
THET'0 PE3NCTOpa ¥ BTOPOr'O0 M TPEThbEro KOHUEeHcaTopa, a BTO-
POt KOHIEHcaTop NONCOENUHEH NapauIebHO C IOCJIENOBaTEeNb-
HO COENMHEHHHMY BTODHM ¥ TpPETbMM pesyucTopamy, obmas Tou-
20 Ka COENVHEHMs KOTOPHX MOAKJIOUEHa K IepBOMy BHBOLY TPEThE-
IO KOHIeHcaTopa, BTOPOil BHBOL KOTOPOI'O MONCOENMHEH K MO~
JOCY MCTOUHMKA IMTaHUA C HyJEBHM NOTEHIMANIOM, NpUueM Ie-
penaTouHas (yHKIMA NapajJebHO COENVMHEHHHX BTOPOro mudde-
PEHLMPYDNEro ¥ MHTErpUPYLMEro 3BEHa MMEET BUL

25 Woa(p) = Hogl[Tsp+1/(14Tgp)] /(I+T4p),

rae: p - oneparop Jlamnaca, Kog - xooddumment nepenaun
napajnesybHO COEIMHEHHHX BTOPOro nuddepeHImpynnero u WH-
TErpUPYOIEro 3BEHBbER, TZ’ I3, T4 - nocrosHHwe BpeMeHH,
30 npuyem 0,5¢ = T > 0,03¢c, I,5¢ > I3>0,5cun
0,05 ¢ > T4 > 0,008¢.
OTH DOMOJHUTENbHEE NPUBHEKYM KacabTCH BapuaHTa
KOHKPETHOI'0 BHIIOJHEHVUA NEPBOro ¥ BTOporo nufdepeHuvpy-
OOUYX 3BEHbEB U MHTEIDUDPYBILEr0 3BEHa.
35 YerpoitcTBo crabunusauuy nonoxenus PIA B omucanum
o6oznaueHo JC.
lenecoo6pasno, uro6w ¥C,comepxamee BXOL CUIHAJIOB
ynpaenenua PIA, narumk yrsosoro monoxenus PIA oTHocure-
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JbHO T'OPUBOHTA, COTJIACHO K3O0OPETEHWD, CONEPKal0 aHAaJIOrO-
uugpoBoit mpeobpasosarens (ALIl), muxpomponeccop ¢ namaThb,
npuuem BXOn curxHanoB ynpasaeHus PIA Gun momxmoueH ¥ MyK-
pOnponeccopy, BHXOA JaTuMKa YIJioBOoro nojoxenus PIA mop-
xmoueH uepes ALl X Muxpormpoueccopy, BHXOL YNpaBIEHUA MUK-
pooIporeccopa ABasicA BexomnoMm JC.

Lienecoo6pasto, uTo6y YC comepxano BXon YT paBIEHUs
PexuMOM cTabunvsauuy nonoxenus PJIA, NonxmoueHHuit ¥ Muk-
PONIPONECCOPHOMY BXOLY YNDaBJEHUS DPEXMMOM CTAGUIUBRIMHM 10—
Jgoxenus PIA, |

llonesno, uro6w YC comepwano ysen ycTaHOBRYU pexrMa
crabunysammy nonoxenus PIA, momximoueHHmit o BXONYy ynpas-
JTeHua pemumoM crabunusauuu PIA ¥YC.

Buronno, uro6w ¥C comepxano Bxom u BHXOI ynpasjie-
HIS PEXUMOM DPaCOTH NBUIaTeNd, NOIKJIOUEHHHE K MMKpPOIpOLEC—
copy.

Kparkoe omvcanue uyeprexeit

B nanepHejimem Mso6peTeHye moscHEeTCH NIOIPO6HLM
OllMcaHKeM CO CCHUIKOJf Ha CONpOBOXIAWLKE YEPTEeXM, Ha KOTO-
phIX ¢

¢ur.l uzobpaxaeT yCTPOHCTBO CTACWINBAUUM TOJOXKECHUSA
PIIA cornacho uso6perenvio,

¢ur.2 usobpaxaeT BapuaHT Y¥C IpU MCNOJb3OBAHUK
IIPAMOYIOJIbHEX VMIYJbCOB YNPaBNEHUs, NJIUTENbHOCTh KOTODPHX
HeceT MHPOPMALMO O KOMaHIE YIpaBIeHMs, COTJACHO U30Gpe-
TEHUD ,

¢vr.3 nsobpaxeeT OMH ¥3 BAaPUAHTOB npeobpazoBarens
ATUTEJNBHOCTY MMIYNbCa B NOCTOAHHOE HAPSKEHKE, BeJHUMHA
KOTOPOr'o NpONOpUMOHANbHE NJUTENbHOCTM MMIIYJIbCA, COIJIACHO
1306peTeHNo,

¢ur.4 usobpaxaeT BPEMEHHYD mUarpamMy padoTh npe-
oGpasoBaTens, U306DPEXEHHOTO Ha ¢ur.3, coriacHo n3o6peTe-
HUIO,

¢ur.d usobpaxaer BapuaHT YC, mpy KOTOpPOM PEXVM
crabwmsauuy nonoxenus PIA BuGupaeTcs ¢ noMompk cremma-
JIBHOT'O y3Jla YCTaHOBKY DEXMMa CTaOWIM3ALNY, DACTONOKSHHOTO
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na PlIA, corsnacHo vzoGperenyno,

¢tur.6 msobpaxaeT BapuaHT YCTpoiicTBA CTAGUIM3ALMK,
Ip¥ KOTOPOM CHUI'HAJ YNPAaBJEHUS DEXVMOM CTabulImsauyy MoCTy-
[aeT B KauecTBe HaNpPAKEHUS MCTOUHMKA NUTAHUS NATyKKa, CO-
IJlacHO M300peTeHuw,

¢ur.7 vzobpaxaeT BapUaHT ycTpoiicTBa cTaGuIu3aLMM,
B KOTOPOM CHI'HaJ YIpPaBJIEHUA DEXMMOM cTabuiIusauyy NocTyna-
eT Ha NaTuuK uepe3 yCUIUTENb, COTJIACHO U306PEeTEeHMn,

¢ur.8 uzobpaxaeT BapuarT ycTpoiicTBa CTaGWUIM3alNM,
B KOTOPOM YNpP&BIEHUE DEXRUMOM CTabuUIU3al¥¥l OCYLECTBAAECTCSH
IyHTHPOBaHMEM (OTO3JEMEHTOB maTuuKka, COrJIacHO M3o6peTe-
HYD,

¢ur.9 usobpaxaeT BapUaHT yCTpOiicTBa CTAGUIM3ALNUM,
B KOTODPOM YIpaBleHUEe DPEXUMOM CTabUIN3aluMy¥ OCYLEeCTBISETCH
LYHTYPOBaHUeM GOTOPE3UCTOPOB JaTuuKa, COTJIacHO u3oGpere-
HVD,

¢ur.I0 uzobpaxaer cymmupywmee ycrpoitcTso YC, cor-
JacHO M306peTeHun,

¢ur.II nsobpaxaeT Gojee meTalbHO CyMMUpyDmee yCT-
poiictBo YC, moxasanHoe Ha ¢ur.I0, corsacHo uso6peTenuv,

¢ur.I2 usofpaxaeT BapMaHT BHIONHEHUA CYMMUDPYOMEIO
yCcTpoiicTBa ¢ MCIOAb30BAHMEM VHTETPUDYRUErO yCTpoiicTsa,
COTJIACHO M306PeTEeHNn,

¢ur.I3 uzobpaxaeT BapuMaHT BHIOJHEHUS CYMMMUDYMETO
YCTpoiicTBa ¢ HOPMUPOBaHVEM cuTrHana ynpasiaeHus PJIA, corzac-
HO M306peTEeHMD,

¢ur.I4 usobpaxaeT MHTErpupybiee ycTpPOiicTBO ¢ Mc-
TNI0JIb30BAHNEM ONEPANMOHHOTO YCUIUTENA, COTJIACHO U306peTe-
HUD,

¢ur.Id nsobpaxaeT ycTpoiCTBO CTAGUIMBALUY TIOJNOKE-
g PIA ¢ vyacTOTHO! KoppekuMe#d curHaza naTuMka NOJOXEHUS
PIIA oTHOCMTENHHO I'OpPM3OHTA, COTIACHO ¥300peTeHup,

¢ur.I6 yvsobpaxaeT KOPPEKTUPYOmMiI y3€x, COTIACHO
U300peTeHmb,

¢ur.I7 vzobpaxaeT BapUAHT BHMOJHEHUS KOPPEKTUpYH—
Lero ysna, COTJIacHO U306DPETEHMD,
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¢ur.I8 nzobpaxaeT BapuaHT BHTIOJHEHUS KODPEKTUpYo-
mwero ysja, COIJacHO M300peTeHwn, _

¢ur.I9 usobpaxaeT BapuaHT BLIIOJHEHUS KOPPEKTUPYD-
mWero ysja, COIJIaCHO U30ODPETEHND,

¢ur.20 msobpaxaer ¥C ¢ MCNONb30BAHMEM MVKPONIPO-
neccopa, COIJIACHO M306PETEHMI,

¢ur.21 usoGpaxaeT BapuaHT MuKporponeccopHoro JC c
YIpaBleHUeM PEexUMOM CcTabunusauuy, COlJacHO M306peTeHul,

¢ur.22 vsobpaxaeT BapuaHT MyKpomponeccopHoro YC c
VICTIOJIb3OBAHUEM yCTpOicTBa YCTAHOBKY DEXVMa CTaGWUIN3 aLyy
nonoxenvs PIA, pacnonoxenHoro ua PJIA, cornacHo usoGpeTe-
HHD,

¢ur.23 vzobpaxaeT BapMaHT MUK pomponeccopHoro YC c
VICIIONIb30BaHUEM YIIpABIEHUA IBUraTelieM, COIJlacHO uzobpere-
HUD,

Gur.24 usobpaxaeT BpeMEHHyW nuarpamvy padots YC c
CyMMMpYlmKM ycTpoiicTBOM B cooTBercTBuy ¢ ¢ur.I0,II, cor-
JacHO M300peTeHyn,

¢ur.25 usobpaxaeT BpeMeHHyW muarpammy padoTs YC c
CYMMUPYDOMUM YCTPOHRCTBOM B COOTBETCTBUY CKQMP.I2,I4, cor-
JJaCHO U306peTenun,

¢ur.26 nzobpaxaeT BpeMeHHy© muarpymmy pabors YC c
CYMMUDYOMMM YCTPO#CTBOM B cOOTBETCTBMY c ¢ur.IR,3, cor-
JJaCHO U3006PEeTEHMN.

Bapuantn ocymecTBieHUA
1306peTeHnn

Ha ¢wr.I vso6paxeno YC B cooTeeTcTsuu ¢ n.I u
n.6 dopmyny usobpereHus. [Jajnee B TexcTe yCTPOKCTBO 6y-
IeT COKpameHHO HaswBaTbcd JYC.

YCTPORCTEO CONEPXMT NATUMK YTJIOBOTO NonoxeHus PJA
OTHOCHTENBHO IopusoHTa I. JaTumk MOXET MMETb Kax [1acCHB-
HHE UYBCTBUTEIbHHE BIEMEHTH, Harpumep, fOTOpPE3NUCTOPH, KO-
TOPHE HYXIalTCA B MCTOYHWKE NMUTaHWA, TaK ¥ aKTVUBHHE UYB-
CTBUTEJIbHEE BJEMEHTH, HampuMmep, GOTOBJIEMEHTH, KOTOpHE He
TPEOYT IOIKIOUEHNS UCTOYHUKOB NuTaHug. JC uMeer Bxon
curHanos ynpasienus PIA.2, k¥ KoTOpoMy OGHYHO IOIKJWUEH
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BHXOL IpMEMHMKa CKI'HAJOB YNpPaBJEHNA, PACHOJOKEHHOTO Ha
PIIA v nprHMManWEro CUrHamH OT IyJbTa ONEpaTopa C SEMIH.
JC comepxruUT BJEKTPOHHOE CYMMMDYOUWEE YCTPOiCTBO 3, KMenmee
yhnpaBagomuit 4 ¥ CUTHaJbHH{ O BXOMNH. BX0m CUI'HANOB YIpP&aB-
nenvs PIA 2 momkimoueH k ynpasasomeMy BxOny 4 cymmupybue-
ro ycTpojictea 3, a BuxOm O maTuvka I NOOKJIOUEH K CHUI'Ha-
JbHOMY BXOLY O CYMMMpPYRIETO ycTpoficTBa 3 uepes aTTeHoa-
TOp, O KOTOPOM CKasaHO Huxe. Bexonm 7 cymmypywomero yct-
poitcTea 3 gBnseTcs BexomoM JC M OGHUYHO MOIKJINUAETCH K
VCIIOMHUTENbHOMY PYJIEBOMY YCTPOHCTBY, KOTOpOE Ha ¢ur.Il He
TI0K a3 aHo.

JC comepx¥T BXON CVI'HANOB yIDABJIEHUS DPEXMMOM CTa-
ounusauyy 8, NONKIOUEHHH! K COOTBETCTBYWNMEMY BHXOLY IpH—
eMHVKa, ¥ aTTeHpaTop 9 c ynpabisomuM I0 u curHambHuM 11
BXomamy ¥ BrxomoM I2. Bxom curnanoB ynpaBieHVMs DPEXMMOM
crabunusanuy 8 nomkioueH K ynpasisomeMmy sxony I0 arTemp-
atopa 9, a BHXON JaTuMKa 1 NONKJIOUEH K CHMTHAIbHOMY BXOLY
II arrerwaropa 9, Buxom I2 kKOTOPOTO NOIKJNWUEH K CUIHANb-
HOMYy BXOmy O cymmupywmero ycrpoiicrsa 3. Illom aTTennaTopoM
9 spmech nompasymeBaeTcs J0E0E yCTPOICTBO, KOTOpPOe MO CH-
T'Hany YNpaBlEHUs PEXMMOM CTaOMIM3aIUM MOXET M3MEHSTb KO-
aftuiMeHT nepenauy cUrHanma OT BeXOZA 6 maTuvka I mo cur-
HaJBHOI'O BXOZa O CYMMVpPYBLEro ycTpoiicTsa 3.

Ha ¢wur.2 nsobpaxen BapuanT YC, orauuanmuiics ot YC,
NPYBENEHHOT0 Ha ¢ur.l, TemM, uTO OH PadoOTAET C CUTHAJAMH
YIpaBjeHUs B BYIE MMIYJbCOB, NJIMTENIHHOCTbH KOTODHX Hecer
yHOpManMi O KOMaHIe yNpaBieHUs. VMEeHHO Tak#e cHIHaH
uenoabayTes 06HuHO B aBuamomeauame. llosToMy YC comepxut
npeo6pasoBaTesnb CUTHaKa YNPaBIEHUS DPEXVMOM CTaGUIMS LUy
B HanmpskeHue I3, Ipuuem 3TOT Npeo6paszobaTens 13 BKIOUEH
MEXIy BXOHNOM 8 CWIHAJOB YIpaBIEHUA DEXMMOM CTaGWINSaIUM
v ynpaeasouum Bxomom I0 aTremwaropa 9. B kauecTse arTTeHn-
aTopa 9 MCIONb3YETCH aHANOTOBHII YMHOXMTENb (CM.,HanpuMep,
"liufposse ¥ aHaNOTOBHe MHTETpanbHHe MuKpocxems". Crpaso-
unkk. M., "Pamuo u .csssp", I990r., crp.368-375), Bennuy-
Ha HalnpsKeHWs Ha BHXOIE aHaJOrOBOI'0 YMHOXMUTENS 3aBUCHT
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OT BeJUUVHA HANPMKEHWH Ha IBYX €ro BXOLax:
Us=lk v/,

rre: /B - HanpsxeHue Ha BHXOLE YMHOXMTENSH,

(Jx - HanmpskeHNe Ha CHI'HANBHOM BXOHNE YMHOXUTENS,

(/¥ - HanpsxeHue Ha ynpaBAAOLEM BXOJE YMHOXUTENS,

U p - NOporosoe HalpskeHue Ha YNpPaBIADLEM BXOLE YM-
HOXMTeNs, IpuU KOTOpoM ero xoodduumenT nepemauy paseH I
n (/B <Ux. B aToit cXeMe HOMXHO GMTb 0GECNEUEHO BHIIONHEHUE
yenosua 0& (/y £ (Jp. Ilpn Uy=0, /B = 0 u curxan natuu-
Ka He MPOXOOHT, YTO IO3BOJAET OTKJWUKTL KaHal cTabuiIusa-
KU,

Ha ¢ur.3 nzobpaxeH npumep npeo6pasoparens I3 cur-

Haja YUpaBleHUs PeXVMOM crTabunusauuy B HanpsxeHue. llpen-
nonaraeTcs, uTO Ha BXome Npeo6pasoBaTeng 13 metcTByeT
NPAMOYTONbHE{E MMIYJNbC, ILAMTENBHOCTb KOTOPOTO HECET MHFOp-
Mauuo o KomaHnme ynpasinenus. llpeo6pasoBarens I3 uMeeT Bxox
14, sxomHoit kmou IS, KOTOpHit BKIDUAETCA HA BDEMSA tl,pas—
HOe IJVTENBHOCTY MMIyJabca Ha Bxome 14 mpeo6pasoBaTensd,
pearcTop I6 npeobpasosaTens, xoHmeHcaTop 17 mpeo6pazoBa-
Tens 13, BHXONHOK Kiou I8 mpeo6paszosartens. Ha ¢ur.3 ye-
JIOBHO TNOKAa3aHO CONPOTHBIEHME Harpysku I9, xoTopoe He
BXONUT B IpeobpasoBaTenb. BexomHoi Kiwu I8 BKJabuaeTcs IO
nepenHeMy (POHTY BXOTHOI'O MMIyJbca NpPeo6pasoBaTets Ha
BpeMa Lo, KOTOPOE MHOT'O MEHbIlE NJUTENbHOCTY BXOLHOT'O WM-
nyabca. Bxon mpeoGpasoBaTens J4 uepes BxomHo# kaou IS
NOJKJIOYEH K KOHOeHcaTopy 17, BTODO# BHBOX KOTOPOTO INOm-
knoueH k 3emne. llapamnenbHo xoHpeHcatopy I7 momkmoueH
BuXOnHON Koy I8. Ilepswit BrmBom 20 xoHmeHcaTopa genseTCs
BHXOIOM NpeoGpasosaTend. [ig padoTy npeobpasosaTens He-
00XOIMMO, UTOGH NPOM3BENEHUe CONpPOTHBIEHUS HArpyskyu I9
Ha eMKOCTb KOHueHcaTopa I7 OmIO MHOTO GoJblle, YEM NPOM3-
BEJIEHWe CONPOTMBIEHUS pesucTopa 16 mpeobpazopaTens Ha
eMKOCTb KOHmeHcaTopa I7, mpuueM 8TO BTOpPOE MpoMBBENEHME
LOJXHO OnTb GOJIblIE OAUTENbHOCTM BXONHOTO uMmyabca. [ng
BHIIOJIHEHMS BTOTO YCJOBMA MOXHO KCIOJL30BATh COTJAcCylmUe
yCTpoiicTBa, HallpUMED, Ha ONEePaVMOHHLX YCUWINTENsX.
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Ha ¢ur.4 mpuBeneHa BDPeMeHHas auarpamma paGoTi
npeo6pasosatens 13. B Touxe 21 NokasaHs WMIYJbCH Ha BXOIE
14 npeo6pazoBarens I3, 8 B Touke 22 NOKA3AHD BHXOIHOE
HanpsxeHve Ha Buxome <0 mpeoGpasoBareng I3.

Ha ¢ur.5 noxasax sapuant ¥C, KOTOpHIt comepxuT yaen
YCTEHOBKY pexuMa cTabunusauuy 23, BHXOm &4 KOTOPOro MHOn-
KJOUEH KO BXOLy 8 cuI'Haja yNpaBleHWS DPEXVMOM CTaGUIu3aLuy
B xauecTBe ysna ycTaHOBKY pexuMa CTAGUAM3ANMM MOXET OHTH
¥CIIONb30BaH IOTEHIMOMETD, CTYNEHUATHH NEPEKIOUUTENb WU
no6oe npyroe ycTpoiicTBO, NO3BONAWNEe ONepaTopy fepen roje-
TOM YCTAHOBUTh Ha BXONE CHUIHana YNDaBIEHUS DEXVUMOM CTabu-
JU3aIMM HEKOTOpOe NMOCTOSHHOE HaNpsKeHWe, COOTBETCTBylUEe
BHIOPAHHOMY DEXMMY CTaGWIu3aunuu.

Ha ¢ur.6 noxasan sapuaut Y¥C, B KOTOpOM MCHONBSyET-
CA JaTuvMKk I ¢ IacCHBHHMM UYBCTBUTENBHHMY BJEMEHTamy, Ha-
nprmep, ¢oTopesucTopamy 5. QoTopesucTopr RO BKMOUEHH IO-
CTENOBATENbHO ¥ UMEKT BHEONL R0 NJIs NMOINKJIOUEHMS HaIpmKe-
Hust muTanusa. llpy stom YC comepxut, kax u YC na ¢ur.2,
npeoCpa3oBaTeNb CUTHala YNPABICHUA DPEXKVMOM CTaGUIU3aLVHK
B HaNpMKEHMe, IIpUuenM BHXOZ NpeobpaszoBaTens I3 momkJoueH
K BHBOLY 206 I IOUKJOUEHVS NUTAHUA K FOTOpesucTopaM, a
CPELLHAA TOUKa coenuHeHUs GOTOpPEe3UCTOPOB ABISETCHA BHXOLOM
6 maruvka I, MOAKJNOUEHHHM K CUPHAJBLHOMY BXOLY 5 cymmupy-
bmero ycrpoiicrsa 3. llocnenosaTenbHoe BrIWueHMe GOTOpPEBU-
CTOPOB NaeT CUIHaj, NPONOPLMOHANbHLY OTHOWEHKI CBETOBHX
[IOTOKOB, Nanalbmux Ha OTIeJbHHe Npeo6pasoBaTesu, YTo 06—
CrieuyBaeT pabOTy NATUMKOB B GOJBIOM IMaNazOHe yPOBHE
OCBEWEKHOCTH.

Ha ¢ur.7 noxasano ¥C, coorsercrsywmee YC Ha ¢ur.6, Ho y
KOTOPOI'0 MEXNY YKasaHHWM IpeofpasoBaTenem I3 M IaTUuKOoM
I ¢ ¢oropeaucTopamy 25 BrueH ycunurenbr 27 C IBYMS pas-
HodasHLMM BHXOTaMU 28.

Ha ¢ur.8 noxasano YC, B xoTopom B marTumke I mcro-
Nb30BaHH 8KTYBHHE YYBCTBUTEJbHHE DJEMEHTH, HalpuMmep, (o-
TOBJIEMEHTH &9, KOTOpHE He Tpe6ypT NONKMOUEHMS ¥MCTOYHUKA
muranus. YC comepxut npeoGpazosarens 13 u ympasasemit
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wyuTupybnuit saemerT 30 B BUmE, HaNpuMmep, YIpaBIfeMOTO
NIEPEMEHHOI0 CONPOTHBJIEHUA. JaTuuK CONEpKUT nBa Napaniesb-
HO COeNnVHeHHHX (oToajeMeHTa 29 ¥ NenuTeNb HaNpAKEHUS Ha
pesucropax 31 178 NONYUeH¥s CpemHe)i TOUKY C IIONOBUHHBM
HaIlpSKEHNEeM IO OTHOMEHWI K HANDPMKEHUO UCTOUHMKA NUTaHUS.
ConpoTyBneHus pesucTopoB 31 pamHH ¥ KX CpPENHAS TOuKa Iom-
KJoueHa K onHoft Touxe 32 coemmHeHus GoTOBJEMEHTOB 29, 2
Ipyras TOUKa COeNVHEHUT (OTOBJIEMEHTOB SBAASTCHA BHXOIOM
JaTyMka 6 ¥ IOKJOYeHa K CUTHalIbHOMY BXOLY O CyMMUpYLle-
ro ycrpojicTBa 3. YmpaBasoumuit BXON MyHTUDYOMEro BJEMEHTa
30 nomkJoyeH K BHXOLY NpeobpasoBarensg 13, a MyHTUpYomui
anemeHT 30 NOZKJOUEH NapalJeabHo (oToaneMeHTaM 29.

Ha ¢ur.9 nokasano YC, B KOTOpPOM IaTuvK CONEPHUT
TIaCCHBHHI UYBCTBUTENbHH 3JEMEHT B BUme FOTOPE3VCTOPOB
33. Mmeercs mesmTenb HanpskeHMs Ha peancropax 34 mag co-
3naHMA cpenHeit Touky 30. 3mech YNpPABIRAEMH MyHTHpyOmui
aneMeHT 36 B BUIE YNpaBIfEMOTo NEPEMEHHOI'C pesucTopa Io-
IKJIOUEH MEXNY cpenHeil TOukoi 3O NmenuTens HaNpAKEHUs U TO-
UKOif coemVHeHMs (OTOPE3NCTOPOB, KOTOpasg ABIAAETCH BHXOIOM
6 matuvka I ¥ NOIKJNUEHA K CUCHANBHOMY BXOLY O CYMMUpPYO-
mero ycrpoiticTea 3. CooTBeTcTBybWYE KpajiHue TOUKY TEXUTENS
34 ¥ GoTOPEe3CUTOPOB COENMHEHH ¥ NOJKJOUEHH K BuBomam 37,
38 McTOyHMKAa INUTaHMA.

Ha ¢ur.I0 usoGpaxeHo cymmupybmee ycCTpojicTBO 3, KO-
TOPOE CONEPRUT NEeMOLyJasTop-cymmMaTop 39, UMERmU{#t yrnpaBif-
omuit Bxon 40 u curHanbhuit Bxom 41, ynpaBnswmuit BexXom 42 M
CYTHaNbHH{ Bexon 43. Cymmypyomee yCTPO#CTBO 3 Takke CO-
IEPKUT ycTpoitcTBO cornacoBauus 44 c ynpaBisomyM BXOUOM,
CMI'HaJbHEM BXomoM 45 u BwxomoM 46. Cymmypypmee ycTpo#cTBO
3 ComepxuT Takxe MomysasTop 47, uMenmyil ynpaBlsoOuuit BXOQ
48, curnanbhui Bxom 49 ¥ Berxon S0. Bxonm curuanos ympasne-
HUA IONKJOUEH K yINpaBafomeMy BXomy 4 CyMMUDYWmETO yCTPOii-
cTBa 3, KOTODHi NOUKJMOUEH K ynpasisomeMmy Bxomy 40 nemony-
JIATOpa-cymMMaTopa M ynpaensomeMy Bxony Ol ycrpoficTsa cor-
nacoBaHua. Bexon 46 ycTpoiicTBa cOriacoBaHUsS IOIKJIOUEH K
curHambHOMy Bxony 41 memonynsTopa-cymmartopa 39. Ynpapis-
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omUit BeXOnm 42 memonysnsTopa-cymmaTopa 39 NOmKINYEH K ynpa-
BasbeMy Bxony 48 momyasTopa. CUTHaIbHHE Bwxon 43 memomy-
aaTopa-cymMarTopa 39 NONKJIWUEH K CUIHambHOMy Bxomy 49 momy
ngropa 47. Buxon 950 momynsTopa 47 gBnseTcs BXOLOM 7 CyM-
MUpYRWEro ycTpojicTa 3.

Ha ¢ur.II noxasaHo Gosjee nogpo6Ho, ueMm Ha ¢ur.I0,
YCTPO#CTBO CyMMMPOBaHUA 3, cOlepxamee IEeMOLYJIATOP-CyMMa—
Top 39, ycTpoiicTBO cornacoBanus 44 ¥ momynsrtop 47. Ympa-
BIAOUMI BXON NEMONYNsTOpa-cymMmaTopa 39 NOOKJIYEH KO BXO-
Iy O2 NepBOr'0 ¥MHBEpPTOpa O3 ¥ K KOHmeHcaTopy o4 muddepeH-
uupyomeit nenouxky 04-50. Bwxom 96 mepmoro uHBepTOopa 93 mo-
IKJOUSH KO BXOLy O7 BTOPOr'o MHBEpPTOpa O8 ¥ K ynpabiswlie-
My Bxonmy O9 Tperbero kmoua 60 momyngTopa 47. Buxon 61
BTOPOTO MHBEPTOpa NONKJIOUEH K ynpaBasomeMy Bxony 62 nep-
Boro kiwoua 63. Ilomoc MCTOUHYMKE NMUTAHUSA C NOJOXMTEJbHHM
noTennyanoM 64 IMomKJIOUeH Ko Bxomy 6D nepsoro crabuivza-
Topa Toka 66. Cratunusarop Toka 66 obecreurBaeT IIPOXOX-
IeHNe NOCTOFHHOTO HE MEHADWErocs OT HarpysKM TOKa yepes
Kaou 63, Korma OH OTKpHT. CTa6uausaTop TOKa MOXET OHThb
BHIIOJIHEH, HaNpuMMEp, B BUNE TpPaH3WUCTOpa, Ha Gase KOTOpOro
CTa6UIM3UPOBAHO HANPMKEHUE C TIOMOmBO CTAGMIMTPOHOB. Bh-
xon 67 nepsoro craéunuzaTopa Toka 66 NOOKJOUEH KO BXOLY
68 nepsoro kimoua 63, BHxOn kKoTOporo 69 HomKJOUEH K Iep-
BoMy BmBOmY 70 cymmupyomero koxmescatopa 71.

Inddepennvpybmas 1enouka U3 KOHIEeHcaTopa 94 u pes
3UCTOpa OO MOJKJOUeHa K YNpaBIAKUWEMY BXOLY 7R BTOPOTO
Knoya 73, CHI'HalbHEM BXON 74 KOTOpOro NOAKJOUEH K IEepBO-
vy BuBOmy 70 kKoHmeHcaTopa 7I, a Bexon 73 NOOKJOUEH KO
BTOPOMY BHBONY KOHmeHcaTopa 71.

Ynpasasouyit Bxom OI ycTpoiicTBa CYMMMpOBAHKA 3 IOm-
KJDUEH K ynpasasoueMy Bxomy Ol ycTpoitcTBa cOrnacoBaHus

44 y yepea guon 76 - K CHUTHaJbHOMYy BXOLmY 77 YCUNUTENS C

o6paTHO}t cBs3bl 78, BEXOm 79 KOTOPOTO SBIAETCH BHXOLOM
YCTpOiiCTBa COTVIACOBAHUS U INONKJIOUEH K CHIHEJIBHOMY BXOLY
41 nemomynsTopa-cymmaTopa 39, KOTODH{I MOOKIOUEH KO BTO-
poMy BuBOmy-80 cymmupywmero xorumeHcaropa 7I. CurHanbHuit
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BXOnm 495 ycTpoiftcTBa cOryacoBaHug uepes peaucrtop 81 nomko-
UEH K CUI'HaJIbHOMY BXomy 77 ycunurens 78, K ONOPHOMY BXOLY
82 KOTOPOro NONKJIOUEH NEPBHH KCTOUHWK ONOPHOTO HaNpsKeHus
&3. Ilepsuit BuBom 70 cymmyupyomero xoHmeHcaTopa 71 uepes cu-
THaJbHE BuXON 43 IEMOLYJIATOpa-CyMMaTOpPa ¥ CHUTHaJIbHHI
Bxon 49 momyJnATOpa NOLCOENVHEHH K CHI'HaXbHOMy BXxonmy 84
TpeTbero kioua €0, Brxom 85 KOTODOTO IONKINYEH KO BXOLY
8BS Broporo cra6uivsatopa Toka 87, Brxom 88 xoToporo mom-
KJUEH K IIOJNHCY MCTOUHVMKA IMTaHUA C HYJEBHM IMOTEHMAaIOM
89. llepsmit BuBOn 70 cymmmupynomero koxmeHcaTopa 71 momcoe-
IVHEH TakKxe K CUI'HaJbHOMY HeuHgepTupybpmeMy Bxony 90 ycu-
nurens-komnaparopa 91, Brxom KOTOporo 92 ABIAETCH BHXO-
nom S0 mopyrnaTopa ¥ BeXOmOM 7 YCTPOCTBA CYMMHPOBAHHUH.
VHBeprypyommit onopuuit Bxon 93 ycunurens-kommapaTtopa 91
TIOOKJIUEH KO BTOPOMY MCTOUHMKY ONODHOT'O HampsxeHus 94.

Bce ycTpoitcTBO ynpaBneHus ¥ CTACUIM3aUUK IOJOXEHMUS
PIIA umeeT ucroummk nuranug 95 c BexomoM 96 ¢ MOJOKUTENb-
HEM MOTEHIMaJoOM ¥ C BHXOmOM 97 C HyJEBHM IIOTEHIMANOM.

B nmaHHOM KOHKpDETHOM NpPVYMEPE BXONHOJ UMIYJbC Ha
BXoze 4 ¥ BHXONHO}# KMIYJIbLC Ha BwXOmEe 7 VUMENT IIOJOXUTENb-
HY TMOJIAPHOCTbL, XOTH CXeMa MOXEeT GHTb IOCTPOEHa ¥ 1JiA
VMIIyIbCOB IpyI'oro Buma.

AnanoroBye xmouy 63, 73 u 60 mYPOKO K3BECTHH
(cm., Hanpumep "LiudpoBre ¥ aHaNOrOBHE WUHTEIDANbHHE MVKDO-
cxemu". Crpasounuk. M.,"Pamuo u ceass", I990r., crp.447-

455).

Yewmtrenu 78 u 91 MOPyT OHTb BHIIOJHEHH B BUNE OINe-
pammonHex yeumutenelt (cm. ,Hanpumep, "lugposwe u ananoro-
BrE VHTEerpailbHpe MuKpocxeMmuw'". Crpasounrk, M., "Panuo o
ceasp", I990r., crp.328-360). ‘

Ylcrounukyu onopHoro Hanpskenns 83 u 94 MoryT GHTH
BHIIOJIHEHH B BULE LeauTelelt HalpsxeHWs Ha CONPOTUBJIEHUSAX.

Ha ¢ur.I2 moxasano cymmupybmee ycTpoiicTBo 3, co-
Iepxamee MHTerpupybmee ycrpoitcTso 98 u xommaparop 99. ¥Yn-
paBrsouuit BXOn 4 CYMMMpPYOUWET'O YCTPO#iCTBa 3 INOAKJIOUEH KO
Bxony I00 unrerpupypmero ycrpoitctsa 98, sexom I0I xoTopo-
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ro moukioueH K nepsomy sxomy I02 kommaparopa, a CUTHaNb-
HHif BXOL O CyMMMDY®UWErOo yCTpoiicTBa 3 INOOKJIWYEH KO BTOPO-
My exomy 103 , Brxom xortoporo I04 gBnseTcs BHXONOM
CYMMUpYRUEro yCTpoicTaa.

Ha ¢ur.I3 cymmupybliee yCTpPoOi#CTBO 3 OTIKYAETCH OT
TaKoro x€& ycTpoiicTBa Ha ¢ur.I2 TeM, uTO B HEM ¥MEETCHs HO-
pvupybuee ycerpoficTso 109, Henmpumep, OI'PaHUUKTENb aMILIHATY-
I, KOTOpHiI 3amaeT ONpenejeHHyl aMIIMTYLy Ha BXOJE KHTe-
rupyomero ycTpoiicTsa 98. Hopwmypywmee ycTpoiicTBo HE06Xx0-
IVMO, ecny IDMEMHMK He HOPMUpYeT YNpaBigomuit curHan.

Ha ¢ur.I4 noxasaHo uHTerpupyomee ycrpoiicTso 98 ¢
MCrONb30BaHNEM ONepaiyoHHOro ycewnurens. OHo comepkuT pe-
aucrop 106, xonmencarop I07, onepauuonHwit ycunurens 108,
curHaneHuit Bxon I09 onepanmonHoro ycunurens 108, omopHwit
Bxon II0 u Buxom IIT omepammonHoro ycuaurens I08. Bxon
100 wnrerpupypmero ycrpoiicrsa 98 uepes pesucrop 106 mom-
KJoueH K curHanbpHoMy Bxonmy I09 omepanuonHOro ycunuress
108, & xoTopoMy momkimoueH omuH BwBOZ KOHmeHcatopa 107, a
BTOPO}l ero BuBOZL MNojkJoueH k Bexomy IIIl oneparpmorHOrO
yeunurens I08, xoTopwit ABASETCH BHXONOM MHTEIPUDYOLETO
ycTpoiicTsa.

YHTerpupybmee ycTpoilcTBO MOXET OHTL BHIIOJNHEHO M
TaK, KaK nokasaHo Ha ¢ur.3, T.e. 6e3 ONEPALMOHHOTO yC¥-
JUTENS.

Ha ¢ur.I5 nsobpaxeHo ycTpoicTBO CTAGUINBANMY HOJNO-
xenua PIA. OHo comepxur nmaruvk I monoxerus PIA ornocuTe-
JIbHO ropusoHTa. MoryT ucnonbzoBaThes pasauuHEE DATUMKY,
HO TPENnouyTUTENbHO, uTOOH MCIONB30BAJICH NATUMK MOJOKEHUS,
COCTOAUMA U3 HBYX UYBCTBUTEJBHHX K 3JEK TPOMATHUTHOMY,
HanmpuMmep, ONTUUECKOMY, MSIYUEHVO BSJNEMEHTOB, COEIMHEHHHX
TIOCJIENOBATENbHO, NP BTOM BJEMEHTH NOJKHH OHTb Hampaple-
Hb B IPOTHBOIIOJOXHHE CTOPOHH ropusoHTa. O6wunHo Ha PIA
VMEeTCs NBa KaHajia yNpaBIEHUA - KaHal KPeHa M KaHal TaH-
raxa. B 3asBke ONMcaHMe BENETCH TOJBKO OTHOCUTENHHO ON-
HOTO KaHajla ynpaBJeHUs, U NoIpasyMeBaeTCs, YTO IpH Heob-
XONMMOCTH, & TaK OOHuHO ¥ OwBaeT, Ha PIA mBa umeHTUUHBX
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KaHana yIpaBleHus, HO ONVH M3 HUX YIpaBiseT 3JeDOHaMu, a
BTOPO{i - DYJAMM BHCOTH. VMeeTcs Takxe B BUmy, UYTO M306-
peTeHne NpPYMeHseTcs IJs MaJopasMepHHX PpaluoyIPaBiseMbX
6ecnunoTHex PIIA - momerneit, KOTOpHE JIETaT B IpPKU3EMHOM
cnoe arTmoctepr, HanprMep, no I000 MeTpoB BHCOTH, ¥ IpH
3TOM OYEHb BaXHO OOECIEUUTh BHCOKYI MAHEBPEHHOCTb,CHa-
CAEeMOCTb MONENM, a TaKKe Malhji Bec, rabapuTh, BHEPronoT-
pebaetne.

Buxon 6 paTuuka I nonoxenus PIA momkimoueH K Kop-
pexTupybomeMy yany II2. Koppextupybmut yzen II2 moxeT co-
nepxaTbh onHo nuddepeHmmpywmee speHo II3 wam nea (mepsoe
v BTOpOoe II4) nuddepeHnyupyouux 3BeHa, COENVHEHHHX NOCie-
nosaTenbHo. HoppexTupyomuit yzen II2 MOXeT copmepxaTh OOWH
YCHINTENb WIV HECKOJBKO YCHIUTENEl.

PIIA viMeeT aMIIMTYOHYO XapaKTepPHCTHKY KaHana cTabu-
nu3auyu, saBucamyn oT napameTpoB PJIA ¥ napameTpoB Beex
3JIEMEHTOB, BXONAMMX B KOHTYp ympasieHus. llpu arToM mas
ofecreyeHus yCTORU¥BOCTY PatOTH B 38MKHYTOM KOHType CTa-
Ounu3auuy Heo6XOmMMO BHOPaTb IOCTOSHHHE BPEMEHM KOpPeK-
THPYDIUX 3BEHbEB TaKUM 00pa3oM, uToOh IlepeceuyeHye Jora-
prdMuueck ot aMumuTynHOR xapaxrtepucTuxod (JIAX)  uacroTHOM
oCH TPOUCXONMWIO ¢ KpyTusHoit He Gonee R0 nB/mexamy. Omua-
k0 JIAX peanvHoro PIA , ecnu He BBEIEHa KOppeKuMs, Hepe-
CexkaeT YacTOTHyO och ¢ KpyTusHoi 60 nB/mex. B Touke, Ha-
3HBaeMojl yacToToit cpesa CO cp. CooTBeTcTBybmas NOCTOSH-
Has Bpemenn To = I/¢ocp newur B nuanasowe 0,03-0,Ic.
llepsoe nufdepennupyomee ssexo 113 umeeT NepenaTouHyb ¢y-
HKIAID BUIA

Wi(p) = K{(I+Tqp),

rme: TI - NOCTOAHHAA BPEMEHM, BHOUpaeMas K3 YCJOBUS yC-
ToitunsocTy PIA,u TI:> Tp, Ky - xosddunuent nepepaun sTo-
ro 3B8Ha,TI, HanpyMep, MoxeT JexaTb B puanasone 0,00-
Goc, mpyrumy caoBamu O,5c:>-Ti:;7O,O6c. Yem pnanpme B
CTOPOHY YBEJNWUEHUs INOTTOSHHAS BPEMEHM TI HEXOIUTCH OT
TOUKM cpesa, Tem ycroituwsee OymeT PJA, HO ¥ Tem meHee



WO 94/08847 PCT/RU93/00238

10

15

20

29

30

30

- 30 -

MaHEeBpeHHHM OH 6ymeT. [loaToMy mpy 3amaHHOR Jorapudmuuec-
Kot ammauTygHoi xapaxrepuctike FIA swoupant Ty rax, yTo-
6n ObT HEKOTOPHiI 3amac INo yCTOMYMBOCTY, TO €CTb HEKOTOPOE
"paccrosuue" oT Tj.

Bropoe nuddepeHuypyomee 3BeHo 114 umeeT nepenarou-
Hy0 QYHKUVO BHIA

Wo(p) = Ko(14To7p)

roe: To - mocTosHHAA BpEMEHH, BUOPAHHAA U3 yCnoBuA 1% >
T2:> Ty, rme Ty - mocrogHHas BpeMEHN 3aNasiHBaHUA MCMOJ-
HUTEJPHOTO pYJEeBOr0 ycTpoiicTBa, a Ko - KoodguuueHT nepe-
naun Broporo muddepeHnypybmero apexa I14. Bropoe nugde-
peHimpybuee 3BeHo 114 xoppexTupyeT OTCTaBaHue PYJaEBOTO
yCTpoiicTBa, BO3HVKabmee KW3-3a TOr'0, uTO PYJIEBOE YCTPOi-
CTBO MMEET KOHEeUHyl CKOPOCTh OTpaGOTKM. [y ABNAeTcs mapa-
METPOM MCIIOJHUTENBHOTO PYJNEBOTO yCTpPOficTBAa ¥ I8 Momesei
nexut B nuanasoxe 0,05 - 0,5c, mpyrumu ciosamu 0,5¢c >
T2'7 0,030.

Ha ¢ur.I6 mokesan kxoppekTupyouuii ysen I1IZ, B KO-
TOPOM BBEIEHO MHTErpypyomee 3BeHo IIO, MomkioueHHoe napa-
J7eIbHO BTOPOMY nuffepeHuvpyomemy sseHy 114. Murerpupyo-
mee 3BeHO IIO umeeT mepenaTouHyb GYHKLMO BULA
rue Tg - mocrosHHas BpeMeHM, onpepenseMas Tpe6yeMeM Bpe-
MEHEM NOCTWXEHUS C 33NaHHOii TouHocTbh mojoxenus PIA, co-
OTBETCTBYWIET'O NEiCTBYWMVM CUI'HANy YIpaBleHUS U CHTHaly
maTuuka IOJIOKEHUs, NpPUUEM Té,;»Té, Kq - xosdduuyeHT nepe-
nauy VHTerpypyouero sBeHa. T3 BHOUpaeTcA OOHUHO B muana-
sone 0,5-I,0c, gpyrumy ciosamy I,0c > T3:7 0,o¢c.

Ha ¢ur.I7 noxasano, uTo muffepeHuupynomee 3BEHO
113, xak u puddepenuvpyomee sBeHo 114, MoxeT comepxaThb
YCUJIKUTENb ¢ OTpUUATeNbHO! ofparHoit cBsabo 116 ¥ mocaemo-
BATEJbHO C HUM COENMHEHHYD KOppeKTHpybumyl uenouxky II17,
KOTOPAH COCTOMT U3 NapasjIeNlbHO COENMHEHHBX peaucTopa II8
¥ KoHmeHcaTopa II9. BenuuuHm pesucTopa ¥ KOHIEHCaTOpa
BHOWpPATCA 1JA obeclleyeHus MOCTOSHHEX BPEMEHM TI n To.
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Ha ¢ur.I8 noxasaHo, uTo B nemm o6paTHO) CBAZM yCH-
aurens 116 MOryT GuTh BKJWUEHH NapayelbHO COENVHEHHHe

S  xonmencarop IR0 u pesuctop I2I. Illpu sToM mepemaTounas
¢yHKLMSA NepBoro ¥ BTOPOro nuddepeHUVpyLUUX 3BeHbeB GyIeT
VMETb BUI

I0 rme nocrosHHas BpeMeHM Ty < Ty v BubvpaerTcs 0GHUHO B -
anasone 0,005-0,05¢c, npyrumu caosamu 0,05¢ = T,> 0,005c.
Jpyrie TOCTOSHHHE BpPEMEHM T; w Ty yxasany ssme. Bsemenue
PE3VCTOPHO-EMKOCTHOI LEMOUKY B 1eNb 06paTHO! CBAZYU YCUJ¥i-
TeJNd NMPUBOIUT K OI'paHUUEHVD Kod(@uIMeHTa Nepenaun yCcunr-

I5 .rens ra Bucokux uacroTax (F=> IS I't), uto HeoGxommMo mas
YMEHBIEHUA BAUAHUA TNIOMEX Ha paboTy YyCUMUTEJNH.

Ha ¢ur.I9 nokasana koOHKpeTHas peanusauys Napanie-
JBHOPO coenyHeHus BTOporo auddepenuvpywmero ssena 114 u
aNepUOMUECKOT0. 3BeHA NepBoro Jnopsaxa .II5. llpy aToM yeunuTens

20 I22 comepxut OTRULATENBHYD OGPATHYD CBR3E M3 Napanienthp coe-
JMHEHHHX pe3ucTopa 123 ¥ Kouzemearopa I24.Ko mxozy 125 YCUNUTENS
I22 mopxmoueHa KOppeKTHpybuas uenouka 126, cocTosmas ¥s
NlapaniesbHO COENVMHEHHEX KOHmeHcaTopa IR7 ¥ mociaemoBaTe-
JbHO coenuHeHHpx pesucrtopos I8 u IR9. Obwas Touxka I30

RO  coemunenvs pesucrTopon 128 u 129 momcoenvHeHa K NepBOMY
BuBony I31 xoxmencaropa 132 , BTOpO# BwBOH KOTOpPOTO 133
NONCOENVHeH K IOJKCY MCTOUHVWKA NUTAHVSA C HYJEeBLM IOTeH-
uranom 134. llepenaTouHas ¢yHKIMA TIAPANNESbHO COENNHEHHbIX
BTOPOT'0 HUFTEepPEHIUPYDIEro 3BEeHa ¥ “anepuonuyeCcXoT0 3Rera

30  neprOTO MOpPFIKA WMEET BUI.

W 5 (0) K[ Tp. ps1/( LT p)] /(1T 00,
I'Ie BCE NOCTOAHHHE BPEMEHU U H2yxasaﬁm BHlIE.
Yeunurenn 116 n I22 MOryT GuThb BHMOJNHEHN B BUIE
OTEePalVMOHHEX YCUMUTENeH, Kak omucado B /7/.

35 Ha ¢ur.20 noxasaHo BuIOJHEHNE BeDHaHTa u306pETELNSA
C VCroJbaoBaHueM Mukpompoueccopa 135. YC comepzut sxom cu-
raanoB ynpaenenvis PIA 2, maTuux yraosoro nosjoxenus PIA
OTHOCHTENIBHO TOpK30HTa.l, aHanoro-nugpoeo# Npeobpasoba-

NKCT B3AMEN U3isAOr0



WO 94/08847 PCT/RU93/00238

10

15

20

29

30

39

- 32 -

reny 136 (AN (cm., Hampumep "Liudposwe ¥ aHanoroshe
¥HTerpanbHye Mukpocxems". CrnpaBounnk. M., "Panuo u cBssb"
1990r., crp. 432-445), muxponporeccop ¢ namaTel 130.

Bxon cursanos ynpasnenus PIA 2 momkawyeH K MyKporponec-
copy I35, muxonm 6 pmaruvka I momkiwuen uyepes Allll I36 k
myxpornponeccopy 135, a sexom I37 muxpompoueccopa I35
aBageTcs BuxomoM JC ¥ NoukioyaeTcs K MUCMONHUTENBLHOMY pY-
JIEBOMY YCTPO#CTBY.

B namaTh mvkponpomneccopa I30 sanuchBaeTcs Nporpam-
Ma ero pa6oTH, peajnusyvuas NPYBEIEHHHH panee alrOpuUTM
paboTH:

B zaBucKUMOCTM OT NapaMeTpPOB CUI'HAJIOB YIPABIEHUA
Ha BHXOUe IpUEeMHVKa, MOTYT OHTb MCIOJb30BAHH DPa3JMyHHE
crioco6y MOJKJOUEHWS BXOma CHI'HAJOB YNpaBAEHUA R K INocie-
IOBATENbHOMY /MI¥ NapajiesbHOMy IOPTY MUKpPONpoueccopa.

B npennouTHTENbHOM BapvaHTe CHTHaiM YIpaBleHUs Ha BHXON
NpPYEeMHMKa NepenanTcs NocnenoBaTenbHo B nudpoBoit fopme uim
KOIOM C MMPOTHO-¥MIYJbCHOI Momyasauuedt. Illpuuem B aTOM cu-
I'Haje MOTYT OWTb KOMaHIH YNPABJIEHUA UCIIOJHUTENbHEMU DyJe-
BHMY YCTPOICTBEMYM, IBMraTeNeM M KOMaHOH YNpaBJEHUS DPEeXK-
oM crabunusauuu nogoxenus PIA. B sTom cayuae Bxom curHa-
JIOB YNpaBAEHUd < MONKJOUEETCH Ha II0CAENOBATENbHHH NOPT
MVK pOTIpOLIECCOpa.

Ecnu xoMaHIH Ha BHXONE NPHEMHMKA BHOAKTCH O OT-
JeNbHEM KaHalaM ¥ B BUNE AHAJIOTOBHX CHUI'HAJNOB, TO OHY MO-
ryt noctynaTp Ha Alll, a saTeM Ha OTHEJbHHE IapajelbHEHE
IIOPTH MMKDOIIpOIieccopa, Wiu C IOMOmBO KOMMYTATODPOB MOTYT
KOMMYTHPOBATbCA Ha ONVH BXOI MMKPOIpPOLECCcOopa.

Curnan ¢ parurka I nogxmouaercs uepesAlll ¥ orne-
JBHOMY BXOLY MUKpONpoOlEeccopa WIM Uepe3 KOMMYTaTOp K TO-
My ¥e BXOLy MMKpONpoleccopa, Ha KOTODHIl NOCTYIalNT CUI'Ha-
JH ynpaBineHus. EcTecTBEHHO, UyTO NIPK VCIONb30BAHUM KOMMY-
TATOPOB, OT MMKPOIIPOIECCOpa MOJMKHH IION&BaThCS Ha KOMMY-
TATOPH CHI'HaNbH YNPaBJEHWUs 1J8 BHOOPKM COOTBETCTBYWOmEH:
VHPOPMAUMM B ONpeneyeHHHe MOMEHTH BPEMEHH.
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Ha Bmxome Mmuxpompoueccopa ¢opMmypyoTcs HeoOXOnuMHE
CUTHAJE YIpaBIEHUA MCNOJHUTEJbHEMY PYJIEBHMU yCTpPOiCTBAMY
¥ IBUraTeneM. B ciyuae ucnoabzoBanus Ha PJA muporopacr-
POCTPaHEHHHX B aBMaMONENu3Me DYJEBHX MallMHOK, Ha BHXOHAaX
MVKpOTIponieccopa NOJKHE OHTb OFOPMKPOBAEHH CUT'HAJNH YIpaBnie-
HUSI C WIVPOTHO-UMIYJbCHO} MOLyJfuMeit, Heo6XomuMoit mias Ta-
KUX DYJEBHX MamVHOK.

Ilpy nogroToske PIA x moseTy Npy BKIKUEHUM MVKPO-
npeneccopa BhHNoOJHaWTcH sTany A, B, B, I' onucanHoro panee
anropuT™a. HexoTopwe 3TanM MOT'YT He BHTOJHATLCH, E€CIN He-
obxonvMas uHfOpMaluysg 3amycaHa paHee X HaxOmUTes B TOCTO-
AHHOJ IaMATY MUK poIpoueccopa.

AnropuTM pa6oTh MUKPONpOLECCOpPA COCTaBJNEH C yue-
TOM WMPOKO PaclpoCTpaHeHHHX B aBUaMOIeNu3Me CHIHaJOB yIl-
paBnenus PIA,

dran A. 3anuch B NaMATh MEKCHMAJBHOI'O BHAUEHUS
npupameHus ATmax CHMHaZa Ha BXOOE MCIONHUTENBHOTO pyne-
BOT'O YCTpoiicTBa, COOTBETCTBYNNMEI'O MaKCVMaJbHO BO3MOXHOMY
yray EMax OTKJIOHEHMs YNpaBIALIYUX NOBEPXHOCTER MCIOJHATE-
JBHOTO PYJNEBOIO yCTPOjiCTBA NPY CUT'HAaJe YIpaBieHWsd, COOT-
BETCTBYWIEM HETPanbHOMY IOJOKEHVI YIPaBAARIMX IOBEPXHO-
cTeit.

dran b. 3anxce B NamMaThb MMKPONPOLIECCOPE MaKCHMalb—
HOTO HampskeHus Umax Ha BEXOme naTuvka mosoxenus PIA
OTHOCUTEJIbHO I'OPU3OHTA.

oran B. 3anuch B NamaTh MVKPONPOLIECCOPA BENUUMH
IJIMTEIbHOCTY MMIYIbCA CHHXDOHUBALKM 15 .

oran I'. 3anuck B namaTh KOsdfuUIMEHTa pexyMa cTabyi-
avsamuy nojoxenus PIA 04K, <1, xoTopwit BHOUpaeTcs onme-
pPaTopoM 1Jg IoJeTa B Clyuae WUCNOJb30BaHWS CUTHANOB DEXV—
Ma cTabunuMsanuy C YCTBHOBKOJ pexuMa Ha 3emie.

Bo Bpems mosyeTa BHNOJHANTCH CAENYONVYE STaNlH Alro-
pUTMA:

oran J. Bumesnenue MMKpONpOLECCOPOM Ha BXOLE CHUI-
HanoB ynpasienus PIA cuuxpoummysbca ¥3 CUTHANAE YIpPAaBJIEHUSA
PIA, mocTynapmero oT onepaTopa, Hanpumep, IyTeM onpemeie-
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HUg B curHane ynpasinenus PJIA uMiynbca ¢ 3818HHONM IIVTENb-

HocTpb Tg.

dran E. Bumenenve us curHana ynpasnenus PIA na
BXO#e CUTHajop ynpasnenus PIA ¥ samuch B namaTh KOMaHIH
YIpABJIEHUS UCIONHUTENbHHM PYJIEBEM YCTDPOJCTBOM NyTeM, Ha-
TnpUMep, HaxoxneHus B curHale ynpasnenus PIA mepsoro v
BTOPOT'0 MMIYJbCOB, MOYWMUX BCIEN 38 CHHXDOWMIYJIbCOM, ¥
BHUMCJIEHNE ITPOMEXYTKA BPEMEHY i:I MEXNY NepenHumu (poH-
TaMy YKa3aHHHX NEepPBOrO M BTOPOT'O MMIYJbCOB B COOTBETCTBUM
C NIPVHSATHM KONVpPOBaHUEM. '

9ran XK. Ompoc Ha Buxome Alll ¥ samuch B mamATb KO-
Ia, COOTBETCTBYWINEI'O TeKymeMy HallpaxeHuo Lé Ha BHXOIE
naTyvka nojoxeuus PIA.

dran /. Bruucrnenue mapaMeTpOB BHXOIHOI'O YNpaBiIflo-
mWero MNMmyJbca MUKpONpoueccopa, HalpuMep, B BUIE OJUTe-
JHHOCTH MMIyJAbCa {;2 IJf YIpaBieH!s UCIOJHUTEJbHEM pyJe-
BHM YCTPOiCTBOM.

Lo =1t +otmax. VI, Ky
U/ mex

oran K. QopmupoBaHue Ha BHXOLE MUKpOIIpoueccopa
¥UMIyIbCa COOTBETCTBYOLE! IJMTENbHOCTH £2.

oran J. Ilepexon k srany K.

Ha ¢ur.21 noxasano ¥C c MCIONb30BAHMEM MUK POIPO-
neccopa, NpPUUEM OHO NONOJHUTENBHO comepxuT Bxom I38 ym-
paBleHus pexuMom crabunusanuy nonxoxenus PIA, mopxmoueH-
Huif K Bxomy I39 ynpaBneHVs pexuMOM CTaCUIM3auyMy TOJOKEHUS
PIIA mvxponpoueccopa.

Ilpy Mcnonb3OBaHMM cVI'Hana yIpaBIEHUS DPEXUMOM CTa-
6unusauuy nojoxenus PJIA, anropuTM pabOoTH MUK pONpoleccoOpa
DOMONHUTENbHO CONEPKUT CHemywouyue sTal:

oran M. 3anuch onepaTopoM B NaMfTh MUKPONPOIECCO-
pa ompeneseHHoi onepaTopoM (yHkmmy Ky =_§(£3), roe
+ g - 3HaueHue CHI'Hajia YNpaBIeHUS PEKMMOM CTabunusauuy,
HalpuMep, IOJUTEJBHOCTb MMIIyJbCa CUI'Hana YIpaBIEHUA DPERV-
MoM crabummsauuu nonoxenus PIA, a Hg - xosddumment cre-
neny BoapelicTus curHana garumka u 0< Hg <1, (BymosHseT-
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cg no srana [).

oTaly, BHIOJHAEMHE B IoJeTe:

oran H. Bunenenue MmukponponeccopoM CHrHana ynpas-
JIeHUs pexyMoM crabunusauyy nojoxenus PIA, nanpumep, B
BUE IJHWTEJbHOCTH i=3 VMIyJbCa HA BXONE CHUIHAJOB ympaBie-
HUS PEXKUMOM CTaGUIM3auM¥ B COOTBETCTBUM C NPUHATHM CIOCO-
6om Konyuposauuf, (BwmomHsercs, Hanmpumep, Nocie sTana E).

oran 0. BuumcneHye BHXONHOT'O MMIyJbCa MVKPONpOIEC-
copa 'f—,4 C yueToM BHOOD& pexuMa CTabUIU3aNKM:

£4 Ty - K.
(Bemoangercs nocne atana 4).

Ecay HeoOXonuMO BBECTM YaCTOTHYD KOPPEKIVMD CUIHa-
Ja JaTuuKka, TO aArOpUTM PaGOTH MYKpOIpouneccopa IONOJNHK-
TEJILHO CONEPKUT:

oran II. 3anuch B naMaTh MUKpPOIponEeccopa NapaMeTpoB
TI’ T2, T3, T4, BuOpaHHHX ONEPaTOPOM U3 CIENYRmKX yCIO0-
BUIA:
0,5¢> Ty >0,05¢, 0,5¢ > Ty >0,03¢c, I,5¢c> I3 >0,5¢c,
0,05¢ > T >0,005c¢.

(BrmoaumeTcs po srana [).

oran P. Buuycinenye napameTpoB BEXOZHOT'O MMIYyJbca
MVK poIIporieccopa {:5 C YyueTOM YacTOTHO! KOppeKuuH.

tg =to(I4T7.p) [Ty, p+I/(14T3.p)] (1+T4.7).
(Brmonngercs noene stana Y)

Ha ¢ur.22 nokaszano ¥C, B xoTopoMm k0 BXomy I38 ym-
PaBIeHUs pexuMoM crabvnusanmy nonoxenus PIA nomxmouen
y3exn 23 ycTaHOBKM pexuma cTadunuzauuy nonoxenus FPIA. Stor
y3€J MOXEeT OHTb BHIIOJHEH, HAaNpUMED, B BHIE NEpeKJioyaTels
Ha 8 BHXONOB, MNONKJWUEHHOTO K IAapaNiesbHOMYy MOPTY MVKpO-
npoueccopa, NpY STOM IPY NEPeKJoueHNM NepeKJnuaTesns Ha
OIHOM ¥3 paspsUOB NOpPTa IOABJIAETCH HaNpsxeHWe, COOTBET-
creypmee "I", a Ha ocTanbHex-~"0". MoryT 6uThH KCIOJb30Ba-
HH ¥ Ipyr¥e BapuaHTH, HanpuMmep, noreruvomeTp ¥ Alll m T.x.

Ilpy vcnonbaoBauuy ysjia yCTEHOBKM DPEXUMA CTaCUIV-
381MM aJroPUTM pabtoTH MMKPOIpOEeccOopa M3MeHseTcs Cclenyb-
MM oOpazoMm:
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oran C. Ompoc napanieabHOro NOpTa U 3alUch B Na-
MATb MuKponpoueccopa uncia Hg, npuuem 0<Kg < I. (Bumonns-
etcs no sTana [).

oran T. BuuwcieHue napaMeTpa BHXOTHOI'O MMIYJbCa
MVKpOTIpoIIeccopa %:6 C YUueToM YCTaHOBKM DexuMa cTabunuaa-

KK
tets - K
(Bunonusercs mocse sTana 1).

Ha ¢wr.23 nokasaxo ¥C, B xoTopom mmeercs BXxon 140
¥ Bexon I41 ynpaBieHUs PEXMMOM pPa6OTH IBUTaTENs, MOIKJIO-
UeHHHe K MuKpomponeccopy I39.

Ecny cyrHan ynpaBieHus IBUraTeseM NOCTyIaeT Ha
MUK PPIPONIECCOP, TO &NMOPUTM paboTs MUKpOIponeccopa IOoJKeH
BKJDUATL CJeNylmye STal::

- IEKOIMpOBAHKWE KOMaHI YNpaBJeHKs NBUTaTEJEM;
- BHIABYY KOMaHIH YNpaBJIEHWS Ha IBUTaTelb.

Ilpy ®TOM MOXHO OCYWECTB/IAThH 8HAUM3 YNPABIAOIMX CH-
T'HAJIOB H& KOPPEKTHOCTb ¥ B cilyuse OTPUIATENBHOTO PE3YJb-
TaTa IIepexoiuTb Ha BHIOJHEHWE aBapWitHOX IporpamMMyl IoJeTa,
yMelomeiics B NaMATV MUK POIpOIieccopa, KOTI& MYKPONpPOLECCOP
6yneT GopMKpPOBaTHL HEOOXONMMHE KOMAHINH IS WCIOJHUTEJbHHX
ycTpoficTs ¥ nBuratens, uTo6w nepesecty PIA, Hanpumep, B
PEXUM TOPU3OHTANBLHOT'O INOJETa [0 KPYry WIX C NOCTENEHHHM
CHVKGHUEM IO CIKpany ¥ NEepeBecTH NBUTaTENb HA PEXUM MaJbX
060POTOB WJIM IIOJHOTO BpKJOUEHUs. Hanmpumep, B ciyuae 3Ha-
UUTEJNBHOTO YyHajieHUs aBuaMomeny, Korma yNpaBasomye CUrHa-
JIH He BOCIPUHMMAOTCH NPUEMHVKOM, MUK PONPOIECCOP MOXET Y-
PaBIATh ABUAMOIENbL, YTOOH CBECTH HENPUATHHE IOCIENCTBUSA
K MMHUMYMY .

YerpoiterBo cradunvzanuy nonoxerms PIA paGoraer
caemyomum o6pasom (cm.gur.I).

B ycrpoitcTBe mpumeHseTcs paTuuk I nosoxeHus PIA
OTHOCKTENAbHO IOpu3oHTa. OH MOXET OWTh BHIIOJNHEH .B BUIE
IBYX npeofpasoBaTeieff WHTEHCUBHOCTY BJIEK TPOMATHUTHOTO
CBETOBOI'0 U3NYUEHUS B HAlPSKEHMUE, HaNpPaBlIeHHHX Ha TopHu-
30HT B IIPOTKBOINOJOXRHHE CTOPOHH. OTOT NATUVK yCTaHaBIV-
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Baerca B PIA.

O6a mpeo6paszoBaTess COENMHAOTCA NOCIENOBATENBLHO,
Ipy BTOM 06pasyeTcss HelUTENb HANDPAXEHUA C JBYMS DPE3UCTO-
pamy, BENVUKMHA CONPOTUBIEHMA KOTODPHX 38BUCHT OT MHTEHCUB-
HOCTY Nanawmero Ha Hux usayueHud. llpy ropusoHTanbHOM MO-
nere FJIA conpoTuBaeHus 3TuX PeSVCTOPOB ONMHAKOBH, ¥ Ha
ofue#l Touke MX COENVHEHUA, ABIAOmEHcH BHXOLOM IaTulKa,
OyneT HanpsxeHue, paBHOE NOJOBUHE HANPAXEHNS MCTOUHUKA
ITUTEHUSA. )

Curuany ynpaenenus nomoxenveM PIIA, monyueHmwe mpu-
eMHVKOM, BHIAOTCHA Ha CyMMUpyKmee yCTpoiCcTBO 3 B BHUIE,
HalpumMep, UMIYJbCOB, INJMUTEJILHOCTh KOTOPHX HeceT MHGopMma-
uvio 0 Komanme ynpasnenusg. Cursan o nosmoxenuyu PIA or nar-
uMka [ MocTynaeT Ha aTTeHbaTop 9, rme ociabafeTcs B CO-
OTBETCTBUM C BHIOPaAHHHM DPEXVMOM CTaCUIM3auuy, yCTaHOBJIEH-
HBM CUT'HaJIOM YNPaBJEHUA DPEXMMOM CTaGUIN3auMY, I[0CTYIVBLUM
Ha ynpaBasomuii Bxon I0 arrenoaropa 9. Ha cymmupyomem ycr-
poitcTBe 3 NPOMCXONMT CIOXEHMe curHana yrpasnenus PIA
curHana nonoxenus PlA, npuuem cymmapHuit curHan mocrynaer
Ha WCIOJHUTENbHOE PyJEBOE YCTPOiCTEBO.

Ecnv curnan ynpaBieHMs PEXMMOM CTaGMIMBamyMy TOCTY-
NaeT B BULNE MMIYJIbCOB, INUTEJHHOCTb KOTOPHX HECET KHPOpMa-
UKo O PexyMe crabuwiuMsamuy, TOT BTOT CHUT'Hay IpeobpasyeTcs
B HalpAkeHue Ha npeobpaszosarene I3 (¢ur.2), mpuueM Brxom-
HO€ HalpsxeHre NpeofpaszoBaTens INOCTYNAET Ha YIpaBigomuii
Bxon, 10 arTemoaTopa O, BLNOJHEHHOTO B BULE aHANOTOBOIO
ymHOxuTens. B pesynbTaTe curHan maTuvka ocnabigeTcs TEM
6onbme, ueM GOJBIE HaNpsKEHVe Ha YIpPaBIAnLEeM BXOHnE aTTe-
HIOATOPa, ¥ MEHbNe BIMAET Ha MBMEHEHWEe CUT'Hajla yIpaBIEHUS
PIA.

llpeo6pasoBarenp, nokasaHHHil B BUmE NpuUMepa Ha
¢ur.3, paGoraer crenywmum o6pazoM. llpemnonaraeTcs, yro
amMIIMTyZa BXOMHOI'O MMIYJbCa HOPMHPOBaHA NPUEMHMKOM UIY
CrenuanbHEM OTDPaHUy 'TeseM, KOTODHit He mokasaH. llepunon
CIenoBaH!A KMIYJbCOB NOCTOAHEH. B 8ToM cayuae BemuumHa
HalpMxeHUs Ha KOHneHcarope 17 OymeT NpONOPUMOHANbHA MIV-
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TENbHOCTH WMIyabca (¢ur.4, rie NOKasaHs BXONHHE MMITYJIbCH
¥ HalpAxeHve Ha KoHpeHcaTope). llpy nmocTymneHuy uMIyIbCa
0 nepenHeMy $POHTY NPOMCXONMT KPaTKOBPEMEHHOE BKIDUEHUE
BTOPOrO Kibua 18 ¥ paspsn KoHmeHcaTopa. 3aTem OymeT Npo-
VICXOOUTh NocTenedHw 3apal KOHIEHcaTopa N0 OKOHUAHUS HUM-
nylbca, Nocje yero nepswit xaou IO pasomkHeTcs. Ha xoHmeH-
caTope I7 6ymeT ocraBaTbCA HaNpsAXEHWe, TaKk KeK CONpPOTHB-
JeHue Harpysku I9 Besuko, Xax BUIHO M3 COOTHONMEHWii, NpU-
BENEHHEX paHee IIpU OMucaxuy npeobpasoBarens Ha ¢ur.3. Tax
KaK NpOM3BENeHNe CONpOTHBIEHUs peaucTopa 16 mpeobpasosare
I Ha eMKOCTb KOHmeHcaTopa I7 6oablle, ueM MaKcUMalbHas
IMUTENbHOCTh MMIyJbca, TO HalpskeHKWe Ha KOHmeHcaTope Oy-
IeT 3aBUCEeTb OT NAUTEJbHOCTH UMIyJIbCa.

Ha ¢ur.5 noxasaH sapuaHT, KOrma Ha aTTeHPATOp 9
NON8eTCs He CUIHAN YIpPAaBJIEeHUs DPEXMMOM OT onepaTopa c 3e-
MM, 8 HanpskeHMe OT ysja 23 yCTaHOBKY pexyMa cTabuiusa-
IIVY, IPHUEeM BTOT y3eJ B IIPOTTEeiimeM cjyuae MOXET OHTb Bh-
NOJIHEH B BUIE INOTEHIMOMETpPa, C IOMOmBbK KOTOPOTO ONepaTop
Ha 3emie yCTaHaBIMBAeT Ha aTTeHoaTope® Takoe HaNpsxeHVe,
KOTOPOE COOTBETCTBYET BHODAHHOMY DPEXMMy cTabunusanuu, T.
€. HyXHOMy OcJiableHVvid CUIHajia maTuvKa.

Ha ¢ur.6 noxasano, uTo npeofpasoBaHHWl B Hampmxe-
HUe CHI'HaJ YIpaBJIeHUS DPEXVMOM cTabuausanuy MOXeT OHTb I0o-
I8H B KauecTBe HAIPSKEHUS NUTaHWg Ha (oTOpEe3suCTOpH RO
naTu¥ka I, uTO BH3OBET M3MEHEHUe CHUl'Hajna, CHMMAEMOTO C
IaTy¥Ka, B 38BUCHMOCTH OT HaNpPAXEHVs NKTaHUS DaTuuKa.

Ha ¢wur.7 noxasaH BapuaHT cxems Ha ¢ur.6, rige Mex-
Iy npeofpasopareneM I3 ¥ naTuuMkoM I BKJIOUEH ycuauTeiar 27
C IByMA pasHOfasHeMK BHXOmaMy 28. 9TO MOKET OHTb MCIOJb-
30BaHO, KOTNa IJf (OTOPE3MCTOPOB 2O HEOOXOMUMH 6Oablue
TOKY, & Npeo6pasoBaTejib 13 MMeeT GOJbIOE BHXOIHOE CONpOo-
TUBJIEHKE.

Ha ¢ur.8 noxasaHo mMyHTHPOBaHVE aKTVBHEX YyBCTBU-
TEJbHHX 3JIEMEHTOB TaTurka NIJa YIpaBleHWs PEeXUMOM cTabu-
avsanuu. Ecou conporusneHue ynpasasgemore pesucropa 30
OMUSKO K HyJW 32 CueT BOBLEHCTBUS CUTHANa yIpaBleHUs pe-
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KUMOM cTaCuau3auyuu, TO HalpPSXEeHNe Ha BHXONE NAaTuvKa 6ymeT
ONpenensTbCA B OCHOBHOM HallpPSsXEHUEM B CPENHeil TOuxe neny-
reas 3I. Ilpy sTom Tox mynTupoBaHus I3, mpoxomsmmit mo pe-
aucropy 30, Gymer Bemmc. Ecuu compoTnsienwe pesucropa 30
OymeT BenVKo, TO TOK WYHTMPOBaHuA I3 6ymeT max. Jerxo no-
KazaTb, 4TO Ip = II - Io - I3, roe In - TOK Harpysku, I
- Tox ¢orosnemenTa 29 (BEpXHEro Ha pUCYHKe), Io - Tox Go-
TosnemeHTa 29 (HixHEro Ha pucyHke), I3 - Tox myxTZpOBA-
HUA, ¥ UTO TOX HArpysku 3aBMCUT OT TOKa MYHTUPOBAHUA.

Ha ¢ur.9 noxasano myHTHpOBaHME MacCHBHYX YyBCTBH-
TenbHEX dJeMeHToB 33 paruvka. [lpu ManoM compoTuBIEHUH
NiepeMerHor0 pesycTopa 36 HanpaxeHKe, CHUMAEMOE C maTuvka,
OyneTr 6Iu3KO0 K

-— _kl_'}l_ ’

T2
©CJM CONDOTUBNEHYS PE3UCTOPA NenvTens 34 pabBH n(/n -
HalpAKEHNE UCTOYHVKA NMuTaHus. llpu Goxabmom COMpOTUBAEHMY
NNepeMEeHHOro pes3sHCTOpa 36 HanpsSXeHHS Ha BLHXOOE 6 HDaTuHKa 1
6ynet onpenensiTeCss B .
OCHOBHOM BEJHukEOWH cOmpoTHBIeH4n ¢oTopesucTopa. Taxum
00pa3oM, CHI'H&n yNpaBJeHWs PERLMOM cTabuiusaiuy, onpene-
JISOLKHt BEAVUKHY CONPOTVBIEHKS [EPEMEHHOTO CONUOTHBIEHNS
ynpaengeMoro pesucropa 36 (myHTHpywmero esrevedra), GymeT
W3MEHATb HallpsXeHKe JaTuika. B KauecTse yNPAEAFEMOTO pe-
31MCTOpa MOXET OkTb WUCIOJNb3OBAH NOJEBOH TPaH3KCTOD.

Pafora cyMmvypyomero ycrpoiicTea, NPUBENEHHOTO Ha
¢rr.I0 u II, omuceiBaeTca majiee ¢ KCMNOAb30BEHKEM BPEMEH-
HOM muarpavmyl Ha Cur.24.

Oneparop PIA, cTos Ha semne ¥ uMes B pyxax NyIsT
ynpasnerus PJIA, nocwnaer Ba npuemHkE, Haxomsmidics as PiA,
KOMaHIb ynpasiaeriis. MoryT ucrnoabsoBaTheA Pa3JVUHEE BUIH
MONYJARLMY I KCO¥DOBaHVA, HO OCHUHO XOMaHKA: [ETSIanTCs B
BULE NJUTEIbHOCTY WHTepBaja Mexny NEepenHu:y ©roHTaMy Ccre-
Iyouyx Opyr 3a LZpyroMm, Hailpumep, [EePBOTO ¥ BTCDROrO, M-
NyabcoB. lnag OTMETKM NCPBOIO KMIyJNbca NEPenacTss CUHXDO-
UMITYJIbC, UMEKUK! 3HAUKWTCJbHYN OJWTENLHOCTE ¥ chpenense-
Mbiii Tpuempmxom (¢ur.24a); paboTy NpuemEkKa % NepeiaTurKa -

THCT B3AMEH #3810 0
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cM. ['.Munp, "3nex TPOHHOE OMCTAHUVOHKOE YIPABJEHKE MOLENf-
vz, M., JICCAA®Q, 1980r., ctp.IlI-IIS . Mmmynbcw Ha BeXOmE
NpreMHYKa B ONHOM Y3 KauanoB, HalpuMep, B KaHaje yrpasie-
HHf KPEHOM, UMENT BUL, IOKAa3BHHuI Ha Gur.”4s. linuTenbHo-
CTb 3TUX VMIYJIbCOB OTpPaxaeT KOMaHIy YIPaBIEHWS. OTH VM-
NyjabCh NOCTYNawT Ha Bxom 4 ycTpoiicTBa CyMMKpOBarug 3, Iie
Y3 3TVX KMNYIbCOB U cUT'Hana ¢ JaTu¥Ka BrpaGaTeBacTCH WM—
myjabc, TOKa3aHHmi Ha ¢ur.24h , Ha Brxome 7 mns ynpaBie-
HUF KCMOJNHKTENbHEM PYJEeBHWM YCTPOHCTBOM, IpHuEl 5 3aBUCH-
MOCTH OT CHI'HaZa naTulKa KMIYJAbCH Ha BHXOLE 7 VMEOT WV
CONbIIyl, WJAM MEHBNYN, WIM HEU3MEHHYD IIWTENbHOCTb O
CPaBHEHVD C uMnyibcamy ¢ur.24s. WcnonmkurtensHoe pyneroe
YCTPOACTBO 3aTeM 0TpabaTHBAET KOMAHIHLE MMIYJAbCH, IIPUUEM
KeEQH ODNMTENbHOCTH MMIYJNBCOB HA BHXOIE 7 COOTESTCTBYET
ONpELeNIeHH0S MOJIOXEHKe YNPaBIANUKX NOECPXHOCTEHR.

Hanpsxenve curHana Ha BwXOhe paTulxa I, Ha BHXOLE
nv¢gepenuypyouyx 3sedbes 113, II4 u ycrpofteTsa cornaco-
paHis 44 M3MEDPAETCH OTHOCHTENbHO YPOBHS ONOPHOTO Hanps-
KERUS U},=DG1 /2,uT0 CBF38HO C NCHOMbIO0E2HLEM CIHONONFD-
HOT'O MCTOUNMKA TIiTaHKA.

Henpszenne Ea Buxome naTuvxal \/I=H7'A T JvHERHCH
30HE XaparTepucTiiyu naTuuka, A - yroa omxaose=rs PIA ot
POPI3OHTRRbHONO LonoxeHus B mpepenax ~10°%< A« +I0°, uro

EHCHT OT NOCTaEierHolt 3anaul 1 ONpeienseT KOHCTPYKIND

o

el
<

c
arnvv!r,?-n ?—{ AvesMrrm ey 174 SirATA Ty w At moanLe 1389,
LaTu¥rHa , « 7 — KLY TV3Ha JMHEHHOI'C yuacTXa XapaiiTepPHCTVKY

Yraz aqHwe IpCIeNL COOTBETCTEYXT 38raue ClaceHis
anepaTa v CTaGKIHEEHMH ero sCali3y I'CDV3CHTaREESTO T10J10-
(=1

SIIpAXEHNC HE BHXOLE H&Tulika I B 0TCyTCT=yM arre-
HoaTopa 9 i KOoppexTupyluero ysia 112 paEto HennszeHwo Ea
CHUPHaJIBbHC) 3X0me O CYMMMPYDIWETro yCcTpojicTea 3.
HonozuTensHyt Mriyasc cHPHana YOPaEieHiks NOCTynse? Ha
BXOL OZ TEPEOTD Y HEEDTOpa D3, MHIEPTHPOBAHHHY CrTHaN
BbXOZa OO uHBEpTopa O3 noctynaeT Ha BXoi D7 BTODOTO HH-
BepTopa S8 ¥ rHa yhpeansomuit Bxom 99 Tperscro kimua 60 v

NHCT B3AMEH #3bAT0r
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saxpuBaeT ero. Curnan ynpasnenus co Bxona 40 moctynaer

- Ta8KKe Ha KOoHmeHcaTop 94 nufepeHnupyoueil Lenouky ¥ OTK-

PHBEET IO BXOLY 72 BTODOH KJou 73, IpH 5TOM CYMMUDYLUMil
koHnexncatop 71 paspamuTcs uepes xiou 73. Tor xe cyrHan
yrpasiesus Io Bkony Ol uepes nuon 76 o6ecrneuvBaer Ha BpE-
Mf IEMCTBMA BXOJNHOTO WMIyJbCa HYBKUI NOTEHNMAN HA BHXOILC
79 ycunurens 78. CurHan c swxoma 61 BTOpOTO VHBEPTOPA
OTHDHBaET N0 Bxony 62 mepBwit Kawy 63, Ipy BTOM TOK C Bh-
xopa 67 crabunusartopa Toka 66 sapgkaeT CyMMYpYOUWi KOH-
nexcarop 7I. Ilpu sTOM HanpskeHue Ha nepsoM Bweome 70 KOH-
- dexcatopa 71 u sxome 90 ycmimrens-kommapartopa 91 Huxe
OIIOPHOT'O HanpskeHus Ha Bxome 93 ycumurens-kowmmaparopa 91
¥ N03TOMy Ha BuXope 92 yCUIMTENs-KOMIapaTopa ylepxuBaeT-
CA HMBKMA ypoBeHb.3a BpeMA NefCTBUA BXOLHOTO YIIPABIAOLE-
ro anynbcaig[(qmr.24s) cymMupybuuit koHneHcarop 71 aa-
PAOMTCA OO HalpsKeHUs
Vi = % “I;I/CK

rme: Cx - eMKOCTh CyMMMDYOWETO KOHmeHcaTopa, a Iz - Tox
3apsana (Q‘mr'.24;-).

Ilo samHeMy ¢pOHTY BXOmHOTO MMIyJbCa Ha Bxomax 40,
oI unseprop 53 ormkpoer TpeTwit ximou €0, ¥HBEPTOp O8 38K~
poeT nepsuit Kmou 63 u saxpoerTcs nuon 76 ¥ Ha Buxome 79
yenmurens 78 (¢ur.24 §) NoBUTCA YDOBEHb HANDAXEHUA B
3aBUCHMOCTH OT YPOBHA HallpsmxeHus Ha Bxome 45 ycrpoiicTsa
cornacosanus 44 (gur.24e), zaBuCAmWEr0 B CBOW oyepenb OT
Hanpskenus curnana gatumxa I |/ (¢wur.24c). Ha nepsom mw-
Bofe 70 cymmupyomero koHmeHcaTopa 71 Mpou3ofmeT ciOxeHue
YPOBHEY HaNpsxeHuii - HANpAXeHWs, MMEBIErocs Ha XOHIeHca-
Tope 71 M HanpsxeHus 79 ycunuTeng 78 (@MP.243K) JTO Ha-
TpmxeHle MOCTYNMUT Takxe Ha Bxom 90 ycunurens-KomiapaTopa
9I. 9TO HanpsEeHVe Brme ONOPHOTO HanlpskeHysa Ha Bxome 93
yeunurens-komnaparopa 9I, Ha Bexome 92 KOTOPOro MOgBUTCH
nepennuit ¢poHT BHXOmHOTO mMuyabca (gur.24fy ). KonmemcaTop
71 HauHeT paspsKaTbCA uyepes TPeTH{ Koy €0 TOKOM BTOPOI'0
cradunusaropa 87. Ilpu mocTuxeHyM Ha nepeoM BuBone 70 Ko-
HieHcaropa 71 yposHs HalIPAKEHUsA, PABHOT'O ONOPHOMY Ha BXOJE
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93 ycunurens-kovnaparopa 91, Ha Bwxome 92 ®TOro ycrauTe-
ng 6yneT cGOpMMpOBaH BEHXONHOR umnyibc (gur.24 £). SroT
MMIyJAbC TIOCTYNUT Ha BXOL MCIOJHUTENbHOTO PYJEBOTO yCTPOH-
CTBa ¥ IIpMBENET pyJieBre IOBEPXHOCTU B COOTBETCTBYWUEE IO-
NORCHYE. |

Ha 7eBoit NOJNOBMHE BpEMEHHO{l nWarpamMy ¢ur.”24 mnoxa-
3aH criyuait, Korna‘L/Iéﬂ, a Ha NpaBOil MOJOBMHE - CJayuail,
xorga |/; €0 (gur.24c).

Hanpsxenue Ha Buxome 46 ycTpoiicTBa COIJIACOBAHUS
44 y na BTOpoM BwBOome 80 cymmupywmero koxmeHcaTopa 71

V ok = Uy Hgelty Al

roe: Hg - xosdguuueHT Iepenauy yCTpoiicTBa COTIACOBAHUS.

Hanpsxenre Ha nepsom BwBome 70 cymmypyomero KoH-
neHcaropa 71, BO3HUKawiee NoJ Bo3mefCTBMEM CUTHaNa Ha
BXOle CHUI'HAJOB yNpaBJeHNWA B MOMEHT 3aIHEro @pOHTa VMITY -
Jbca curHajna ynpasiaenus (¢ur.24 )

=3z /% E1s

Pne:%:l - IJUTENbHOCTb MMIyJbCa BXOLHOT'O YIPaBAAKWETO
CuTHazia, Iz - BenuuuHa TOKa IIEPBOTO cTabuIusaropa TOKa,
Cr - EMKOCTBb CYMMUDYOWET'0 KOHIEHcaTopa, ;b:/CK - Kpy-
TH3HA Npeo6pazoBaHus nemomyasaTopa. Hampumep, 'tI VBMEH A~
ercq B npepenax oT I,0 mo 2,0 Mc, uTo ucnoab3yeTcsg B Ha-
160Jlee PaclpOCTPaHEHHHX CHCTEMax PpanuoyNpaBAeHUs MOLeJs-
MU,

CymvapHoe HanpsxeHue Ha nepsom BmBome 70 cymvupy-
omero xoHmeHcartopa 71 , BO3HMKawmee NOJ BO3NEHCTBUEM CU-
I'Haja yNpaBJeHUs ¥ CUlHasla JaTu¥ka B MOMEHT MOABJEHUS
3anHero ¢poHTa cUrHana ympaenerus (¢ur.24 f))

Ug = Uy + U =(@z/C) t,+K_ Ky A
Mocne Momynsiuuu,npoHcxopsimell sa cyer paspsila KOoHAeHcaTopa
tp= Us™C/ly =ty +(Ko Ky A2Cy) /0y =t +K, A K,
roe: Ko = KyCr/1Iz
rue: Cx/Iz - KpyTM3Ha mpeobpasoBanus monynsTopa 47.

71
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CrenyeT 3amMeTMTh, UTO TOKM NEPBCIO M BTOPOTO CTa-
6UNK3aTOPOB DPaBHH. lakas BIEKTPOHHAS CXEMa CYMMKPOBaHUS
CYTHaJ0B YINPaBJIEHKH ¥ CHIHajla JaTuuKa I03BOJNSET NOBHCUTDH
HamexHoCTb PaboTH yCTpOHCTBa NpH UBMEHEHUM NapaMeTpoB
3JIEMEHTOB CXEMH IIOJ BO3NEfCTBYEM BHEHHVX YCJOBUit ¥ cTape-
HKg, TaK KaKk Ipy NeMOnyNAury ¥ MOILYJISUMK yuacTBYOT OfHY
1 Te xe snemeHTH. CoBMEWEHNMe KaHajJOB YNpaBJeHUs ¥ CTabli-
IV3anuy 3JEK TPOHHLM CIOCOGOM MO3BONAAET NPUMEHUTH TOJBKO
ONHO VCIOJHUTENbHOE PyJNEBOE YCTPOiiCTBO. .

llpuBenenHye pacueTy NOKasHBalT, UTO BHXOLHOM WM-
yJbC YCTPOACTBA CYMMUPOBaHUA ecTh (yHKumMg yria A OTHIO-
Heuust PIA OT "ODUBOHTANBHOTO NONOKEHMUS.

Cymmypypuee ycTpoitcTBO 3 3amuuieHo0 OT BO3NEHCTBUS
BHEMHMX (axTOpOB TeM, YTO NEMONYJAALMSA, CYMMUPOBaHME ¥ MO-
LYJAUMS 8HAJOTOBHX CUTHAJNa YINpaBIEHUS U CHI'Hala JaTuuka
POM3BONATCA HAa ONHOM M ToM Xe Koxmencarope 7I. IlosTomy
BIMAHNE VBMEHMBIOMXCH NapaMeTpPoB CXEMH CYMMUDPYOmETDO yCT-
poficTBa NP IEeMONYJAALVUY KOMIEHCHPYETCs Npy 06paTHOM Npo-
necce-Monynanuy. Kpome TOro, KCHONb30BaHUE OIHOTHIIHHIX
IIEPBOTO ¥ BTOPOTI'O CTAOWIN3ATOPOB TOKa TaKXe yMEHbHaeT
BIJISHVE BHEWHVX (aKTOopOB.

HcronuuTenpHoe pyleBoe ycTPo#CTBO OOHUHO KMEET
CUI'HanbHHi{t BXON ¥ BX0n nuTaHus. OHO COLEPRUT BJEKTPOMO-
TOP ¥ CXEeMy yNpaBJleHus. BexomoMm ero sfsngeTcs Basl BJEKT-
pomMoTOpa, NOBOpauvBawmuiics Ha yroj, 3&BUCANUI OT BEJIMUV-
HH CHUI'Hajla Ha CHUTHaUIbHOM BXOje. Ban c IIOMOmBR DPHUAros,
TN WIM IPYTUX TNONOGHWX YCTPOHCTB IPMBONUT B ONpenelieH-
HOE NoJoxeHWe ynpasasgbmue nosepxHocTy PIA - sneponw unu
PYJIH BHCOTH. JTOJ INOBOPOTa Baja COOTBETCTBYET, HANpPUMED,
IJUTEJIbHOCTY MMIYJIbCOB, IOCTYIAWUKX Ha CUPHANBHHE BXOX
MCIIOMHUTENBHOTO pyJeBoro ycTpoiicTsa. llpy HeusmeHHOHt miu-
TCJILHOCTY MMIIYJAbCOB YI'OJ NOBOPOTA HE MEHAETCH.

Cymmmpymbuiee ycTpoitcTso, NOKasaHHoe Ha ¢ur.l2, pa-
6oTaeT crenyounm ofpasom. llpy mocTymieHuy Ha VHTEIpUPYO-
mee ycTpoitcTso 98 NpAMOYrombHOTO ¥MIyJbca ynpasnenus PIA
Ha Bwxome 101 wnTerpupyomero ycrpoiicTsa 98 HapacTaeT Ha-
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pacTaeT HaNpAKeHNe N0 MakCUMANbHOW BENWUKHM, ONpenelfe-
MOH . : YPOBHEM HaCHUEHMT, ¥ BTOT ypo-
BEHb HANDAKEHNUS NEPKUTCS [0 OKOHUAHMS IPEMOYPONLHOTO WM-
ynpca Ha BXOHE, IOCNE UEr0 HAauKHAETCH NOCTENEHHOE yMe-
HBIIEHNE BEJIMUMHH HaNPAXEHWA Ha BHXOIE MHTErpLPYRWLEro ycT-
poiticTBa IO HAUaJbHOT'O YPOBHA. B 3aBUCHMMOCTY OT BENVUMH
HallpAXeHNs, NOCTYNapmero OT JNaTuuka ¥ JNeficTByowero Ha
BTOopoMm Bxome I03 xommapartopa 99, KOrIa, B Ipouecce Hapac-
TaHua HaNpskeHua, Ha nepsoM sxope 102 kxommapaTopa Hamps-
HEHWEe CTAHEeT DaBHHM HalpMKeHUo Ha BTopoM Bxome 103 xomna-
paropa, Ha Buxone.I104 xommaparopa ofpasyercs nepennuit
¢pPOHT BHXOOHOrO UMIyabca. A KOI'na;B IIpouecce CnanaHus Ha-
psxeHus,Ha nepsom Bxome IOZ xommapaTopa BejnuuHa Hanps-
KEHUA CTAHET ONATb MEHblle HapmKeHUs Ha BTOpoM Bxome 103
komnapaTopa, 06pasyeTcs 3anHui POHT BEXOLHOTO MMIYJibCa
SJIEKTPOHHOI'O CyMMMpYRWero ycrpoitcrsa. Takum o6pasowm,
AJMUTENBHOCTb BHXONHOTO VMMIYJIbCA 3aBUCUT K&K OT MINTENb-
HOCTY BXONHOTO MMNyJibCa, TaK ¥ OT BENMUMHE HAIpsHEHNS
CUT'Hana naTuuka.

Crenyer oTMETHTB, UTO BENMUVHA HANPAKEHWUS BXONHO-
PO MMIynbCa W BENUUMHA HANPAXEHMS CUTHala DaTunKa JIOJMXHb
OHTb B3AWMHO COTJIACOBaHH, HAIlpUMep, C IOMOmbI0 y371a HOopMU-
POBaHUg aMIIMTYOH BXONHOTO KMIyJbca.

YameHenne Hanpsxenus Ha sxoge 4 CYMMMPYOWETO yCT-
poitcrsa (¢ur.25a);, srxone I0I unTerpupyomero ycrpoiicTsa
(¢ur.258), Ha BTOpoM Bxome I0O3 xomnapaTopa u Bhxome 104
KOoMIlapaTopa MOKHO BMIETb B COOTBETCTBYWUMX Toukax (dur.
25¢c, 254, 25e¢ ) BPEMEHHO! nuarpamMel, NpPUBENEHHO) Ha
¢ur.20.

Ha ¢ur.I3 pornosnnurensHo BBEmeHO HOpMUpybllee ycT-
poitcto 100, xorma BXomHOI MMIIYJIbC HE HOPMMPOBEH MO ami-
IUTyIE.

Ha ¢wur.I4 noxasano VHTerpupympmee yerpoitictso 98,
BHTIONIHEHHOE ¢ WCMONb30BaHMEM OINEPAIMOHHOTO YCUIUTEd.
Hanpsxenne na sxome 100 VHTerpupywouero ycrpoicrsa 98 mo-
KasaHo Ha BpeMeHHO# muarpamve (fur.25a) , a manpmrenne
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Ha Bexome [0 moxasano Ha Gur.20B.

Ha ¢ur.26 noxasana BpemeHHas nuarpamma paboTH CyM-
mupybmero ycrpoitcrsa (gur.I2) ¢ MHTErpUpYWMM YCTPOCTBOM
98, BumonHeHHwM ¢ ucrosbzoBaHueMm RC-penouku. Taxoe ycTpo-
icTBO paboTaeT Tak xe, KaK YCTPOJCTEBO C ONEPAIMOHHBEM YyC¥-
ayTeneM, Ho Hampsxenve Ha Bwxome 10 uHTerpupywmero yco-
poiicTBa 98 umeer mpyryo GOopMy M TNOKasaHO Ha rpafvke
Ha BPEMEHHO} muarpamme Ha ¢wr.2608,

B aToM ciyuae naMTENBHOCTH BXONHOTO WMIYJIbCA HE
MOXEeT OHTb MeHbme, ueM NJMTEJBHOCTb 3apsna KOoHImeHcaTopa
TpaKk THYECKY N0 HaCHmMEHUd.

Ha ¢ur.26 BymHO, uTO NIpM Tpex pasHEX YPOBHEX Hal-
pakeHus marTurka (fur.20B) IpM OZHOM ¥ TOM X€ BXOIHOM M-
nyasce (¢ur.26a) mosyuawTCs TPU PA3HEX N0 IINTEIbHOCTU
BHXONIHEX MMIynbca (¢ur.26c, 26d, 26e).

Ha ¢ur. I5, 16, I7, 18, I9 nokasanu nuddepeHuupy-
omue ¥ VHTETpUpyoIee 3BEHbA KOppexTupybmero ysia 112
(¢ur.I5), ocymecTBAAOWEI'® YACTOTHYD KODPEKLWO CHrHala
JlaTuy¥Ka Mepen CyMMUPOBAHMEM er0 ¢ CUIHaJloM yIpaBleHUS
PIA.

Pa6ora nudgeperimpyouyux ssenbeB 113, 114 xoppexTy-
pyomero yasna IIZ2 npuBOOUT K TOMY, UTO B IEPBHII MOMEHT IO-
cle NOABJIEHME CUTHana Ha BeXOne jaTuuka I Ha BXOme O CyM-
MHpyRmEero ycTpoiicTsa 3 ¥ MCHONIHUTENBLHOI'O PYJIEBOTO YCTPO-
jicrBa meitcTByeT Gonbmof cuUTHal, KOTOpHit sacrasnseT PIA
OhCTpee pearvpoBaTh Ha BO3HVKmEe OTkJoHenue PIA oT ropu-
BOHTaNIbHOTO IIOJIOKEHMUA.

BospeitcTeue uHTErpupyomero sseHa 115 moxHO Iosgc-
HUTHL crenyomum o6pasom. llocne BO3HVKHOBEH¥s curHazna naT-
uvka nonoxenvns PIA, mom BosmeficTBueM ynpaBngouux NOBEDX-
HOCTe}f UCIOJHMTENbHOro pyJieBoro ycrpoitcTea PIA crpemures
38HATb TaKOe II0JIOKeHKe, UTOOH YMEHBUUTbL CUTHaN JHaTuuKa.
Onnaxo, Ha HayaJbHOM BTalle OCTAETCH HEKOTODHIT HEGOIBUOl
CHI'HaUl JaTuuKa, KOTODHi ABNAETCA CUIHANOM OWNOKYM — CUT'Ha-
JIOM. HEIIOJIHO% cTabunuzanun nojoxenus PJIA. 9ToT curdan omu-
OKY HaKallIMBaeTCH B TeueHUe HEeKOTOPOTO BPEMEHM B MHTErpH-
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pyoumeit nenouke. CurHanm, NOCTYNaoWut HA UCHONHUTENbHOE PY-
NeBoe yCTPOHCTBO, HApACTAeT ¥ IoL BOZLENCTBHEM YNPaBIFIOMIX
9) TII0BEPXHOCTEl PesynbTUpybmas owyrbka NoJOXeHus PJA oTHOCH-
TeJbHO T'OPU3OHTA YMEHBIIAETCH.
Ha uactorax some ID I'y, KOTOpHE HaxOmATCA BbliE pa-
Gounx yacTOT, KO3(GGUIMEHT Mepefauy KOPPeK TMPYOIero ysJa
112 orpaHrueH 3a cueT DPE3UCTHBHOEMKOCTHO{ OTpHMIATENbHON
I0 06paTHON cBsas¥ ycunutens. llpy oTcyTcTBMM Taxoi 0CpATHOM
CBA3Y GOJBIIOE YCHIEHKE Ha BHCOKKX uacToTax MOrjo Ou Ha-
PYIMTh HOPMAaJIbHYK paboTy YCUIMTENs ¥ BCEro ycCTpoitcTBa.
Pa6ora kKoppexkTupybmero ysia yiayumaer moner PIA,
ero ycToilunBocTb, X0TH HexoTopwe PJIA, 6narogaps cmoum
15 aspOoNMHaM/UECK MM CBO#CTBaM, MOT'YT OCYNMECTBJIATH IOJNET B
YCHOBUAX CTAGUIN3ALMM CUT'HaJIOM ONTMUECKOTO JaTuuka ¥ 0es
yaCcTOTHO{ KOPPEKIMK BTOr'0 CHUI'Hala.
Pa6ora YC ¢ ucnonbzoBaHueM MVKponpoueccopa (gur.
20, I, 22, 23) ocymecTBiaseTcs clenybmuM o6pasoM.
20 OnepaTop Ha 3emne rnepen NOJeTOM BBOAMT B NaMAThb
MUK poTipoLieccopa HeoGXonuMyn KHEOpManyuo Wiy BCA HEOoOXomu-
Mas MHPOpMAuMs WAY ee uacTb MOXeT HaXONWTbCHA B IIOCTOSHHOH
NaMATH MUKpONpoleccopa. B maHHOM ciyuae, B KauecTBe Npume-
pa, ¥MEnTCHA B BULY CHIHaJH ¥ ycCTpo#cTsa, OOHUHO ICIOJNB3Y-
25 EMHE B aBMaMoIesusMe.
3anycHBaeTCs chaenybuas vHEopMaums:
I. MaxcumasnbHOE 3HaueHye IpUpaleHus otmax cur-
Hana Ha Buxome 7 YC,Ha BXOZC WCIIOJHUTENBHOT'O PYJEBOTO
yCTpOoiicTBa, COOTBETCTBYWUETO MaKCHMalbHO BO3MOXKHOMY YLy
30 Emax OTKJOHEHNS YIpaBAARUUX [OBEPXHOCTEH MCIOJHATENb-
HOTO PYJIEBOTO YCTPO#CTBA NpU CUI'Hase yNpaBJeHus, COOTBET-
CTBYRIEM HEATPAIbHOMY MOJOKEHMO yIPABIFOIMX TOBEpPXHOCTE!.
9To 3HaueHMe o lmax yCTaHABIMBAETCH BKCIIEDUMEHTATHHO
nns korxperHoro PIA.
35 2. MarcymanbHoe Hanpsxenue [/max Ha BuXOme maTur-
ka nosnoxenus PIA oTHocuTenpHO ropusoHTa, KOTOpOE yCTaHa-
BIVBAETCH OKCIEPUMEHTANbHO IJIf VCHONb3YeMOr0 maTuuKa.
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3. LmUTenpHOCTb MMIYJbCA CHHXPOHM3 AWV T5 B KaHa-
ne ynpaenenrs PIA, nocrynavuwero vz npreuHuxa.

4, Hoa@gwumeHT pexumMa CcTabuUIU3auMy NOJOKEHV A PﬂA
Hy (0« Ky <1), sHauenve BnGupaeTcs ONEpaTopOM B 3aBU-
CMMOCTY OT IOCTaBIEHHOW 3anaun, Xeanudukanyku oneparopa,
noronuyx ycnosuit v T.n. (Ecay mcmomssyeTcs ynmpasnenue
pexnumMoM cTabunuz amuy nosnoxexus PIA) .

O. Ecin B momere GymeT ucnospaoBaThcs CHIHAN YIpa-
BJIEHUA DEXUMOM cTabuausauyuy, NOCTynabuuii OT onepaTopa C
3emnu, TO mepen NOJETOM B MVIK POIIPOLIECCOP 3allCHBAETCH
¢ymmms Kg = f(f3) (manpumep, B Bume Tabamum wan npoc-
Teiime#t muHedHOR GyHKUMM), Toe H5 - KOE@@MuveHT CTENeHY
BO3NEHCTBUA CHUI'HANa NaTurka U 0Ky 2 I,
f3 - 3HaueHWe cUrHaja yIpaBieHUd PEXVIMOM CT&GMHMBauMM
Halp¥Mep, AJIUTENbHOCTb, UMIYyJbCa CUTHala YIpaBIeHUs pe-
XumoM cTabunusauuyu nojoxeHus PJA.

6. Ecny npumeHseTcs uacTOTHas KOPpeKUUs CUMHAala
JaTyrKa, TO B3alMCHBABTCH IOCTOHRHHEE BpEMEHM TI’ T2, T3,
T4, BHODaHHHE ONEpPaTOpOM U3 CIENYONVX yCIOBHUH:

0 50>TI =>0,08¢, 0,5¢ =Ty > 0,03c, I ,oc>Tg =0,0¢c,
0,00¢c > T4 > 0,006¢.

7. llpemeny msMeHeHWs NapaMeTpPOB KOMaEm ¥ CUIHAJNOB,
B TOM uyKcje, CHUTHajia YNpaBJeHWs IBUTaTEl]EM.

B muxponponeccop MoxeT Taxke 3alVCHBATHCH MPOTPa-
MMa yIpaBleHUs MOJETOM B aBapUPHLX CUTyalMsX M Nporpamma
KOHTPOJA NapaMeTpOB M CUMHANIOB YNpaBJNEHUs NYTEM CPaBHEHUS
VX C 3amaHHEM{ NONYCTHUMHMY OI'DBHUUEHMSAMY, XPaHAWUMUCH B
NamATy MUK poIponeccopa.

B nonere muxponpoueccop oCHapyx¥BaeT ¥ pamuGpoBL-
BaeT IoCTynapuye KOMaHNH YNpPaBIEHUS ¥ CUMHANH IaTuvka M
¢opmupyer (B coOTBETCTBUM C NPUBENEHHHM DAHEE AJLOPHTMOM
PadoTH) KOMEHOH LJA WUCIOJHUTENHHOTO DYIEBOTO yCcTpoitcTBa
¥ IBUraTeJsA.

B cnyuae oGHapymenus xakyx-TO OTKJOHEHM{I OT mTaT-
HOYf CUTyauuu, BKJKNYaEeTCs NporpamMda YNpaBleHWs NOJETOM B
aBapuitHO}t CUTyauuu.
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[TPOMBIUIEHHAS TTPYIMEHMMOCTE

llpennaraemoe uzobpeTeHye MOXET OWThb KCIOJB30BAHO
Ha DPANMOYNPABIAEMHX JeTaTelbHEX annapaTax, IpeyMyuecTBeH-
HO JIeTalWUX Ha HUSKUX BrcOTax (B NpuU3eMHOM cioe aTMOCHeD:),

YerpoitcTBO, COOTBETCTByWmEE V300pETEHK, yCTaHAB-
JYBaeTcs Ha JeTanmeM annapare, HanpuMep, Ha aBYaMoslensx,
KOTOpHE OOHUHO MCIONBb3YITCHA B COPEBHOBAHMAX aBuaMolennc—
TOB, WIY OJIA XO3A/CTBEHHOTO WCIONb30BAHUA, HalprMep, B
CEeNbCKOXO3ACTBEHHO aBManuy IS PaCHHIEHUA XUMUUECKUX
¥ MHHX BEMECTB Hail TOJAMH.

Ilpy @TOM ycTpoicTBO cOryacHo ¥3o6peTeHMw MOTKJIoua—
eTcqd OOHUHO K CTaHIapTHHM pazbeMaM, MMEDWMMCH Ha JeTate-
JbHOM amnnapaTe, uyTO yIpowaeT NpuMeHerue usoobpeTenua. llpu
9TOM He TpefyeTcs OOHUHO IJA TONKJOUEHUS yCTpoO#CTBa cTa-
OUNMBalVY M3MEHEHUS KOHCTPYKIMYM JeTaTeJbHOI'0 alnapara
VIV CXEeMel YNpaBJieHUA, UMepmeiics Ha JeTaTesNbHOM annapare.



WO 94/08847 PCT/RU93/00238

I0

15

20

25

30

30

- 49 _
QOPMYJIA VI3OBPETEHUSA

I. Cmoco6 crabunusanuu NONOKEHUS DPALUOYIIPABIFEMO—
I'0 NeTaTeJbHOTO annapaTa, 3akjoyavuuiice B ToM, uyTo

TIIpUHUMENT BJIeK TPUUECK WA cur'Han ynpasiaesus PIA,

FOPMUPYOT 3JIEKTPUUECKMl CUT'HAN YIJIOECTO I[OJNOKEHUS
PIA oTHOCHTENbHO NOPUBOHTA C NOMOWBD HATUUKA C UyBCTBY-
TENbHEMU BJIEMEHTaMH,

NprueM MMIyJbC cUrHaua ynpaenenus PIA nHeceT unfo-
PMALMIO O KOMaHNe YNpaBleHNs, & BeINuMHA HANpSKEHVs CHIHA-
7a yraosoro noxoxenus PIA oTHocuTenbHO ropusoHTa Hecer
nrgopmamyio 06 oTkioHeHuy PIIA 0T ropusoHTambHOTO MoJoxe-
ung PIA,
. a 3aTeM CYMMVDYOT BJIEKTPUUECKHMiI CHTHAN yIpaBaeHus
PIA v curHan yrmosoro monoxenus PIA OTHOCUTENbHO TIOpPU30-
HTa, IpHueM CYMMMDOBAHHH{I CUT'Hal BHOAWT B KaueCTBE HOBO-
ro curuana ynpaienua PIA, ornvuavwmu i c 5 Tem,
uTo

NoNyuanT CUTHAN YNDPaBIEHUS DPEXVMOM CTaGKINEaIuy,
ONpeneAlLUi CTeneHb BOBNEHCTBYUS CUTHAma YTJIOBOTO IOJO-
xeuus PIA oTHOCMTeNBHO rOpUBOHTA Ha pyneBuE ycrpoiteTea
FIA,

MBMEHANT IPONOPIMOHAJIEHO CHT'HAaNy YLpPaBIEHUS pexVi-
MOM cTalCMIM3auyy¥ CHI'Hall yIJoBOTO NonoxeHrs PIA oTHocHTe-
JIbHO T'OPM3OHTA IIEpEe]l CYMMUPOBAHWEM €r0 C CUTHANOM YIpas-
nenus PIA,

R. Croco6 mon.I, oTanMuyam WHi#Ccsa TeM,
uTo

CUT'HAJN YIpaBleHUA DPEXVMOM CTabMIM3anuy HONyuyanT B
BULE UMIYJbCa HANPAKEHUs ONDENEeNEHHOR NJMTENbHOCTV, Be-
JMUKMHA KOTOPOJ NPONOPUMOHAJNbHA CTENEeHM BO3NEilCTBUH CUD-
HaJa yraoBoro nojyoxeHus PIA oTHocuTenpHO ropusoHTa Ha
nonoxenve PIA,

npeoépasymT VMILYyJIbC CUTHAJa YIPABICHUA DERVMOM
crasuimusammut HallPMKEHNE TNOCTOAHHO! BEJMUMHH, MPONOPUMO-
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HaJlbHOE YKa3aHHOl DAUTENbHOCTH UMIYJbCa,

¥ YMHORAKT yKa3aHHOe HallpAKeH}e NOCTOSHHO! Benuum-
Hpl HA HanpaxeHue curHama yrioporo momoxerus PIA oTHocuTe-
JIbHO T'OPH3OHTA.

3. Cnoco6 cra6unusaunyu nomnoxenus PIA, saxmouan-
muiicgs B TOM, 4TO

NPYHIMaKT BJEKTPUUECKUi curHan ynpasaenus PIA,

GOPMUPYIT BJIEK TPUUECKMK CUI'HAJ YTJVIOBOTO IOJOXEHUS
FIIA oTHOCHTENBHO TOPM3OHTA C IIOMOMBI OATUVKA C YyBCTBHUTE-
JbHEMY BJIEMEHTaMH,

npuueM UMIyJbc cuTHana ynpabienus PIA Hecer unGop-
MauM 0 KOMaHue YNpaBleHUs, a BelUuMHa HalpmKeHWs curHaza
yraosoro nonoxenus PIA oTHOCMTENBHO IMOPUBOHTA HECET WH-
Gopmaryo 06 oTknoHeHuMH PIA OT ropusOHTANBHOTO TIOJOXEHUS
PIA, |

a 3aTeM CYMMVPYOT BJCKTPMUECKM CUT'HAJN YNpaBleHUs
PIIA v curnan yraosoro monoxenus PJIA OTHOCHTENBHO IOPU3OH-
Ta,

NpYUeM CYMMUPOBAHHHI CUI'HaJ BHUAWT B KauecTBE HO-
BOTO curHana ynpasnenus PIA, o T awuuavwumuites
TEM, YTO

IJ7 YKa3aHHOT'O CYMMUPOBAHMA NPEOOPasynT VMIYJIbLC
curHana ynpasnenus PIA B HanpsxeHWe NOCTOSHHOR BEINUMHH,
IPONOPLMOHANBHOR AANTEJIBHOCTY MMIIYJbCA CHT'Haja YIPaBIEHUS
PIIA, wecyumelt unfopmanyi 0 koMaHne ympasieHus PIA,

BJIEK TPUUECKOE CYMMMPOBaHVE CUI'HAJOB OCYIEeCTBASOT
IyTeM CJOXEHUs BEJNUMHE HaIPHKEHUS, NPONOPLKAOHANBHON IJv-
TEJbHOCTH curHana ynpasiaerus PIA, v BeauunH HanpaxeHus
curiana yriosoro nojnoxenus PIA oTHocuTenbHo ropusouTra, a
PesyIbTUPYbUee TIOCIE CYMMUPOBAaHUs HaNpsKeHWe Npeo6pasynT
B PesyJbTUPYOmUA UMIYJbC, NJIUTENBHOCTb KOTOPOTO IPONOpP-
IMOHANbHA BEJMUNHE PesyJbTHPYRUWETO HAIpSKEeHUs.

4. Cnoca6 cra6unusamuyu nonoxenus PIA, saxmouan-
mujics B TOM, UTO
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NPUHVMANT NPAMOYT OJIbHH{ BJIEKTPUUECKUH CUIHan yIhi-
pasnenus FlA,

GOPMMPYDT BIEKTPUUECK Ml CHTHAN YIJIOBOTO TMONOXEHMS
BIA oTHOCUTENBHO POPU3OHTA C NOMOWBI NATUMKA C YyBCTBYU-
TEJNbHEMY BJIEMEHTaMy,

NpUYeM LINTENbHOCTL VUMILYJbCa CUTHAla yIpaBIeHUS
FIA necer yufopMammo 0 KomaHme yUpaBleHNs, & BeanuMHA
HanpsawSHUA curHana yraosoro noixoxedus PIA oTsocuTespHO
ropusoHTa HeceT uHfopmanmo 06 oTkioHenuu PIA oT ropuson-
TEJbHOrO nosoxenus PIA, o

& 3aTeM CYMMUDYOT BJIEKTPUUCCKM CUTHa) YIpaBleHKs
PIA u curnan yraosoro momoxenus PIA oTHocHTENbEO rCcpus0-~
HTa,

[IpyueM CYMMMDOBaHHHit CUT'Hal BHIAWT B KauecTBEe HO-
BOTO curnana ynpasneHus PIA, ormnuavwmu i c s
TEM, UTO

A7f 3NEKTPUUECKOTO CYMMMPOBaHUS YKa3aHHHX CUIHAJOB
VHTETPUPYDT IOCTYNanmuii NpAMOYTOJNbHEA MMIYJbC CUrHana yi-
paBnerys PIA, niouTenbHOCTb KOTOPOTO COOTBETCTBYET KOMAH-
ne ynpaeneuns PIA,

CPaBHMBalT PE3YJbTUDPYWIlEe HaNPMKEHKE, BO3HVKAbIee
B XOfie u IOcJe VHTErpUpOBaHMA C HalpsKeHMeM CUIHala IaT-
urK a,

¢OpMUPYT TepenHuit ¢POHT BHXOTHOTO MMIyabCa, KOT-
L& PesynpTuUpyvliee HapacTapmee B X0Ie MHTErpUpoBaHUs Hall-
DAKEHNE NOCTUN8ET YPOBHA HAlPAKEHUS CUTHala IaTuyka,

n GOPMUPYWRT 3amHuit ¢POHT BEHXOOHOIC WMIYJbCa, KOT-
Aa pesynbTHpyblee cranapliee HalpsKeHue HoCke YHTerpupo-
BaHlfd CHM¥aeTCq EO YPOBHA HaNPAXEHVH CUMHaja yTJIOBOTO MO-
noxenus PIA oTHocuTesbHO ropusoHTa.

. Croco6 crabwimsanuy nonoxenns PIA |, saxmouab-

- mufics B TOM, yTo

NIPVHUManT BJEeKTpUueckyit curuan ynpasieuus PIA,
GOpPMUDYOT BIEKTPUUECKUit CHIHAN YTJIOBOT'O TIOJOXKEHNS
PJIIA ‘oTHOCUTENBHO TOPU3OHTA C NOMOWBE NATUMKA C Yy BCTBV~
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TeJbHEMY DJEMEHTaMy,
npuueM uMnyabc curHana ynpasienus PIA necer unfop-
5 Mamvio O KOMAHIE YIPaBJEHWS, a BENNUMHa HANPSKEHWUH CUTHa-
na yrjosoro nonoxenus PJIA oTHOCHTENbHO TOpPU3OHTA HECET
yHfopManyn 06 oTkioHeHMy PJIA 0T ropusOHTaIbHOTO MOJOXE-
Hug PIA,
a 3aTeM CYMMUDYKT 3JIEXTPUUECKV CUT'HAN YIPaBJIeHHUs
I0 PJA v curnan yraosoro nojoxenvs PIA oTHOCMTENbHO TOpHU-
30HTA,
MpYUeM CYMMVPOBEHHHII CUTHaJ BHOAKT B KauecTBE HO-
Boro cursana ynpasneHvs PlIA, oTa v uawmuics
TEM, UTO
15 NPOM3BOAAT YACTOTHYW KODPPEKIMI CUTHAJNa YTJIOBOTO
nonoxenng PIA oTHOCHMTENBHO POPM3OHTA IlEpen CYMMUPOBAHUEM.

6. YcTpoiicTBO CTaGUAMBALUN ITOJIOKEHUS PHA)conep-

namee
<0 IaTyvKk yrioeoro nonoxerus PIA oTHocuTenpHO ToOpU-
30HTA C AKTHMBHLM WJIY NACCHBHHM YYBCTBUTEJbHHM BJEMEHTOM,

BX0H curHanoB ynpasneHus PIA,

9JIEK TPOHHOE CYMMUPYWILEe yCTpPOiiCTBO C YNpPaBJIAlIMM

25 ¥ CUDHAJIbHEM BXOLaMy,

npuueM BXOp cUrHanoB ynpaenesvs PIA nopmcoenvxeH
K YIpaBagoueMy BXOLY YKasaHHOI'O CYMMMUpYRWEro ycTpoficTsa,

BEIXOL NaTumka yrsaosoro nojoxenus PJIA oTHocuTenpHO
FOPYSOHTA NOLCOENVMHEH K CHIHAJBHOMY BXOLY YKAa3aHHOTO

30 CYMMUDYOWLETO yCTpO#CTBE,

8 BHXOJ CYMMUDYWOUWETO YCTPOACTBE SBISETCH BHXOMIOM
yCTpOiiCcTBa yNpaBleHUs U crabuauzauuy nonoxeHus PlA,
OTIVWUakbmee cs TeM, YTO OHO CONEPKUT

~ BXOJ CUIHaja YIpaBJEHUS DPEXVMOM CTabuiIusanuy Io-
35 noxenns PIA u

aTTEeHnATOP C YNPaBIALmYM ¥ CUTHAJBHHM BXONaMM,

NpUueM BXON CHT'Haja YIPaBNeHUS DPEXVMOM CcTabunnza-—
yu¥ TNONKJOUEH K YNpaBifAbmeMy BXOny aTTeHpaTopa, aTTEeHoa-
TOpP BKJIOUEH MEXLY NAaTU¥KOM ¥ CYMMUDPYONUM YCTPOCTBOM TaK,
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UTO BHIXOL NAaTuMka IOIKJOUEH K CHUI'HaJbHOMY BXOLY aTTeHoa-
TOPa, & BHXOH AaTTeHoaTopa NOAKJIOUEH K CUIHANBHOMY BXOLY
CYMMVpYOIETO yCTpOiicTBa.

7. YerpofictBo o 1.6, 0o TA MU AaAaBUWEECS
TEM, UTO OHO COLEPKUT

npeofpa3oBaTeNb CUTHAJA YIPaBIEHUS DEXVMOM CTaGU-
JV3auKy B HalpaKeHne, BKIOUEHHHN MEXIY BXONOM CHUI'Haja
YIpaBJIEHUA DPEXVMOM CTabuIu3anuy ¥ yIpaBiAomYM BXOLOM &T-
TEHOTOPA,

a2 B KauecTse aTTEeHpaTOpa WCHOJb3YETCH aHaJOT OBl
YMHOXUTEJND.

8. Yerpojiereo mo n.n.6,7, o TaA MU abnmeEeEC S
TEM, UTO OHO CONEPKUT

y8eJ YCTaHOBKM DEXUMa cTabuiuzaunuy , BHXON KOTO-
POr0 MORNKJNWYEH KO BXOXY CUTHala yNpaBIEHUS DPEXUMOM cTabu-
JV3 AU,

9. YerpoiterBo crabuimsanuy noioxexus PIA, comep-
xamee

IaTuvk yrioBoro nonoxenus PJIA oTHocurenbHo ropu-
30HTa C IaCCUBHLM YYBCTBUTEJbHHEM BJEMEHTOM ¥ BXOLOM IW-
TaHug, ‘

BXOL CUrHanoB ynpabienus PIA,

BJIEK TPOHHOE CYMMMpYDmEE YCTPOICTBO C yIpaBislouyuM
W CUT'HaJIbHHM BXOpaMmu,

npuueM BXop curHaios ynpasnenus PIA nopcoennnen
K yUpaBiswileMy BXONY YKa3aHHOT'O CYMMUDYWIENO yeTpoiicTBa,

BHIXOZ naTuyka yrjoBoro nojoxeHus PJIA oTHocuTenbHO
TOPU3OHTa TONCOEOUHEH K CUTHAJBHOMY BXOLY YK23aHHOTO CyM-—
MupyKomero ycrpoiicTea, a

BHXOJ CYMMMPYOUEro yCcTpo#icTBa ABIAETCH BHIXOLOM
ycTpoiicTBa cTabunusanuy nonoxenus PIA,
OTaAHMuyawueecsg TeM, YTO COLEPKUT
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BXOIl CMTHaNa YNPaBJIEHUS PEXUMOM CTaCUIMsauuy Moyo-
xenus PIA, 4

npeo06pa3oBaTesb CUTHANa YIpaBJEHUA DPEXUMOM CTabu-
JU3auMM B HalPAKEHME, BEJNUUMHA KOTODPOTO COOTBETCTEYET
38NaHHOMY DEXUMY,

NprueM BXOI CHUTHalla YIPaBIEHUA DPERUMOM cTabuinsa-
UMM TOJKJOUEeH KO BXOJY YKa3aHHOI'0 npeofpasoBaTelnd,

BHXOJl YKa3aHHOT'O NpeofpasoBaTesid NOJKJOUEH KO BXO-
Iy TUTaHUA

NacCHBHOTO UyBCTBUTEJBHOTO BJEMEHTa JaTUuKa.

10. Yecrpoiterso crabunusammy nonoxenus PIA, comep-
Xamee

maTuuk yraosoro nojoxenus PJIA oTHocUTENBHO rOpU3O-
HT& C YYBCTBUTENbHHM DJIEMEHTOM,

BXOI CUT'HajoB ynpasnaeuus PIA,

BJIEK TPOHHOE CYMMMpyRlUlee yCTPOACTBO YIpaBRsloWuM U
CUTI'HaJIbHEM BXOIaMu,

npryeM BXOm curHanos ynpasiaeuus PIA nomcoenvner
yIpaengomeMy BXOLY YKasaHHOI'O CYMMUPYWOWEro ycTpoitcTsa,

BEIXOJ HATuyKa yrJyosoro noJjoxenus PIA oTHOcKTENbHO
I'OPUBOHTA IIONCOENUHEH K CHIHaJbHOMY BXOJIY YKa3aHHOT'O0 CyM-
Mypywuero ycrpoicrea, a

BHIXOJl CYMMMDYIULEI0 YCTpPOiicTBa ABIAETCH BHXOLOM
ycTpoitcTBa ‘ crabwivszamuy nogoxenus PlA,
OTJXIVWyawmeecs TeM, UTO CONLEPHUT

BXOL CHUTHajla YIpaBJeHUS PEXVMOM CTabuiM3alyy I10J10-
xenusa PIA,

npeo6pasoBaTesb CUIHana YIpPaBleHUs PEXMMOM CTabu-
Av3auyyl B NOCTOAHHOE HAaNpsXEHKe, BEJUUKMHA KOTOPOI'0 COOT-
BETCTBYET pEXUMy CTabuinusanuu, iu

ynpasiaeMsl# MYHTHPYOWLKA BJeMeHT, UMelwuit yripasisao-
muit BXOm,
NIpMUEeM BHXOL CUT'Hasla YINPaBJIEHUS DPEXHMOM cTabunnza-

MY TOOKJUEH KO BXOLY NpeobpasoBaTels,
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BEXOX ITpeo6pasoBaTelns MNOIKJOUEH K yIpaBjalleMy
BXOLY IYHTHPYBIETO BJEMEHTa, a

IYHTUPYOUMH BJEMEHT NONKJIOUEH K UyBCTBUTEILHOMY
BJEMEHTY IATUKKa.

II. YcTpojicTBO cTabunuzauyy IONOKEHUS PAnMOYIIpaB-
asevoro neraTenbhoro yrmmapara (PIIA), conepxamee

IaTuuk yraosoro nojoxeHus PJIA oTHocuTeNbHO TOpH-
30HTa C UYYBCTBUTEJBHHM BJIEMEHTOM,

BXOL CUI'HanoB ynpaenaerus PIA,

BJIEK TPOHHOE CYMMUpylmee YCTPOCTBO C yIpPaBIAOIINM
¥ CUT'HaJbHHEM BXOLaMH,

npruueMm BXon currHanos ynpasneHus PIA nomcoenuHen k
yIpasnsomneMy BXOLY YKaszaHHOI'O CYMMUDYWUWETO yCTpoiicTsa,

BHXOL IaTuMka yraosoro nonoxeHus PJIA oTHocHTenbHO
TOPU3OHTA IIONCOEOMHEH K CUTHAJbHOMY BXOLY YKa38HHOTO CyM-
MUpyomEero ycTpoiicTea, a

BHXOJ, CYMMMPYRWEro yCTPOWCTBa SBIAETCH BHXOIOM
ycTpoitcTra - " crabunvsanyy nogoxenvis PJIA,
OTXIvuyuabmeecsg TeM, 4yTo

CyMMMpYDIEE YCTPOCTBO CONETHUT

IEMONYNATOP-CYMMATOP C YIPABIALUYM ¥ CHT'HAJNBHHM
BXOIaMi ¥ C YNPaBiISOWUM M CUTHAJBHHM BHXOLAMH,

YCTPOMCTBO COTJACOBaHUs C YNPaBAFOUKMM ¥ CHI'Halb-
HHM BXOmaMy U

MOZYJIATOP C YIPAaBASOLUM M CUTHAJBHHM BXOIaMHU,

[ipYueM BHIXOL YCTPO#CTBA COTJACOBAaHWS IONKJINUEH K
CUI'HAJIBHOMY BXOLY LEMOLYJIATOP-CyMMaTopa, YHNpPaBIsomuil Bb-
XOL KOTOPOT'0 MOJKJOUEH K yIpaBisomeMy BXOLy MOIyJISTOpa,
CUTHAJbHE BHXOL IEMOLYJIATOPA-CYMMATOpa IOIKJIOUEH K CUl-
HaJlbHOMY BXOIY MOLYJATOPa, BHXOI KOTOPOI'0 £BISETCH BHXO-
IO0M CYMMKVDYWUWEro yCTpojicTBa, a BXOI CMTHAJOB YIpPABIEHHUS
NOJKMWUEH K YMpaBIARIMM BXOIaM IEMONYJaATOpa-CYMMATOpa U
YCTPOiCTBA COrNacOBaHWA, CUTHAJBHHN BXOI KOTOPOrO fBiIfE-
TCS CUI'HaNbHEM BXOLOM CYMMMDYWUET'O yCTpOACTEA.



WO 94/08847 PCT/RU93/00238

10

I5

20

P33

30

35

_ 56 —

I2. YecrpojictBo mo n.II, oTnvuavmeecs
TEM, 4TO

IEMOLYNATOP-CYMMATOD COLEPKUT

NIEPBHl ¥ BTOPOit WHBEPTODH,

NepByit CTAbUIK3aTOP TOKA C BXOILOM ¥ BHXOIOM,

NepBHit ¥ BTOPO# KJuy C YNPaBAAOWYMY BXOINaMK M
CUI'HAJIbHEIMY BXOLamy ¥ BHXOIaMy,

CyMMupylomyit KOHIEHCATOD C NEPBHM ¥ BTODHM BHEBOLEMY,

IVGQEPEHIMPYIYO TETOUKY U3 KOMJEHCATOpa U Pe3ycTO-
pa, R

YCTPOACTBO COTJIACOBAHKA COTNEPKUT

YCUNTUTENb C PE3UCTOPHO! OTpULIaTENbHOE 06paTHOH
CBA3bM, CUT'HAJIbHEM M OIOPHRM BXOZaM{ U IIEPBEM UCTOUHVKOM
OTIOPHOT'O HAalpPAXEHUH,

. [vox,

MOLYJIATODP CONEPHKNT

TPETUH KJNUY C YNPaBIAOOUM BXONOM ¥ CHIHAJbHEM BXO=
IOM ¥ BBEXOIOM,

BTOPOit cTabuausaTop TOKa CO BXOINOM U BEXOIOM,

YCUNUTENb-KOMIAPATOP C CUIHAJbHEM ¥ ONOPHEM BXONa-
MM ¥ BTOPHM MCTOUHMKOM OIOPHOT'O HAIPSKEHUS,

NpyuemM BXOL IEeMOXYyJNATOpa-CyMMaTopa NOIKJNUEH K
NepBOMy MHBEPTOPY, BHXOL KOTOPOT'0 INOJKJIOUEH KO BTOPOMY
VHBEDPTOPY ¥ YIPaBIANULEMY BXOLY TPEThErO KJOua, BHXOL
RTOPOT'0 VHBEPTOpA IOJKJOUEH K YIpaBIALIEMY BXOLY NEPBOTO
KJoua, BXOX I[EPBOTO CcTabunyusaTopa TOKa INOUKJINUEH K IOoJb-
Cy MCTOYHMKA IIMTaHUA C TOJOXUTEIbHHM IOTEHUMANOM, BHXOI
NEpBoro crabunuaaTopa MONKMOUEH X CHIHANBHOMY BXOLy Iep-
BOT'0 KJoua, CUI'HAJbHHE BEXOL KOTOPOTO NONKJNOUEH K IEepBO-
My BHBOLY CYMMUPYONEr0 KOHmeHcaTopa, nuddepeHumpyomas ne-
TIouKa BKJIOYEHa MEXNY YIPaBIfoWUKM BXOIOM IEMONYJIATOPa—CYM-
MaTopa ¥ yNpaBadomUM BXOZOM BTOPOTO KJoua, KOTOPH{I uyepes
CMI'HAJIbHB BXON M BEXOI NONCOEIMHEH MapalJelbHO CYMMUDY-
PIOEMy KOHTEeHcaTopy, AMOL MONKJIDUEH MEXLY YNPaBJfouuM
BXOLOM yCTpPO}CTBa COTJIACOBAHUS ¥ CUIHAJIBHHM BXOLOM yCU-
JUTENA C PEBUCTOPHO! OTPULATENbHO# O6PATHO! CBS3bL, K
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KOTOpPOMy Takxe uepe3 PEe3XCTOp IOOKJIOUEH CUIHAaNbHuI BXOn
YyCTpO#CTBa COTJIACOBaHVSA, K ONOPHOMY BXOLY YCUIMTENd C
PE3UCTOPHOR OTpMuaTeanoﬁ 06paTHO!t CBA3L MNONKIOUEH Nep-
BEf VCTOYHVK OIIOPHOT'O HANPAXEHUA, BHXOL YCUIKTENs C pe-
SVICTOPHOI OTPULIATENbHO 06PATHO{ CBE3b0 NONKINUEH KO BTO-
POMY BHBOLY CYMMUDPYWUETO KOHLEHcaTopa, CHIHEJbHHHA BXOI
TPETHEro Kinua NOLCOENVHEH K INEePBOMY BHBOLY CYMMUDYOUETO
KOHIEHCaTOpa, CHI'HaJbHH BLIXOL TPETBEr'O KJoua IO COenU-
HEH KO BXOLY BTOPOr'0 CTabuUnIM3aTopa TOK&, BHXOHL KOTODPOIO
1I0OKJIOUEH K TIOJOCY MCTOUHMKA MUTAHUA C HYJEBuM NOTEHIKa-
JIOM, "TIEPBHII BHBOJ CYMMKPYWOIETI'O KOHIEHCATOpa IOIKJINUEH K
HENHBEPTUPYWULEMY BXOLY YCUIUTENS-KOMIApaTopa, UHBEPTUPYO-
Wit BXOH KOTODPOTO MNOJKJWYEH KO BTOPOMY MCTOUHMKY OTNIOPHO-
I'O HalpAKEHUA, @ BHXOI YCUJIMTENA-KOMIapaTopa SBIAETCH Bh-
XO0LOM CyMMMDyWmero ycTpoiticTsa.

I3. VYcrpoiicTBo crabummsammy monoxenus PIA,
comepxatee

maTuvk yraosoro nojoxenus PIA oTHocuTesbHO ropy-
30HT& C aKTHBHHM UJY IACCUBHHM UYBCTBUTEJBHLM 3JEMEHTOM,

BXOL curHanos ynpaeneHus PIA,

BJIEKTPOHHOE CYMMUPYKIEe JCTPORCTBO C YIPaBASHIMM
CUTHalbHEM BXOIaMH,

IpyueM BXO# CUTHanOB ynpasienus PIA noncoenusen k
ynpaBnAoueMy BXOLY YKA3aHHOI'O CyMMUDYKmLETrO ycTpoicTsa,
BHXOT naTuuka yrioBoro nojxoxenvs PIA oTHocuTesbHO ropu-
30HTA IIONCOENVHEH K CUI'HAIbHOMY BXOLY YKa38HHOTO CYMMV—
PYRUWETO yCTPOICTBA, & BHXON CYMMVPYWWET'O yCTpOiicTBA ABAS-
eTCH BHXOLOM yCTpOWCTBA CTabUIU3aIUM T10J0XKE~
mnga PIA, oTamuawmee csa mem, uyro

BJIEKTPOHHOE CYMMUDPYOWEE yCTPOACTBO COLEPKUT

VHTEerpupypmee yCcTpoitcTBO M

KOMIIapaTop,

Iipyuem BXon curHajnos ynpasnenus PIA mogxmoueH ko
BXONY VHTErpupyomero ycTpoi#cTBa, BHXOI WHTETpUPYRLETO
YCTPOACTBa TONCOEnVHEH K TIIepBOMy U3 BXOIOB KOMIapaTopa, a
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BTOPOjt BXON KOMIapaTopa fBIfETCH CHI'HAJIbHEM BXOIOM B3JEKT-
DOHHOTO CYMMUPYWMEro YyCTpOACTBa, BHXON KOMIApaTopa fBJIf-
eTCH BHXOLOM CYMMMDYDWET 0 yCTpO#CTBa.

I4. YerpojicTBo Mo n.I3, o THT MuabvmeecCsd
TEeM, UTO

VHTErpyUpybumee yCTPOiCcTBO COLEPKUT

OTIePalKOHHNl YCHNUTENb, PE3UCTOD ¥ KOHIEHCaTop,

NIpUUEM BXOI MHTETDPUPYOWEro yCTpojcTBa IOAKJNUEH
yepes PesnCTOP K MHBEPTHPYDUEMY BXOLY ONEPanMOHHOTO yCU-
JUTENA, K KOTOPOMY IIOAKJIOUEH KOHIEHCAaTop, APYroft BHBOL KO-
TOPOT'0 TOJKJIOUEH K BLXOLY ONEPanMOHHOTO yCUNKTeNs, & He-
VHBEPTUPYLWM) BXON OIEPALMOHHOrO YCUIUTENd NOIKJOUEH K
ONOPHOMY HAaIpAKEHWI, PaBHOMY IOJOBMHE aMIIUTYMH HaIpsxe-
HUf curHajia ynpasienus PIA,

I5. YerpoitictBo nmo n.I3, o TaA MU abWeEeeECH
TEM, uTO

VHTEerpupyuee yCTpoiicTBO COLEPKUT

PE3UCTOP ¥ KOHIEeHCaTop,

Bx0on curHanos ynpaenenus PJIA momxmoueH xo Bxony
VHTerpypyomero ycTpoiicTsa, NOJKIOUEHHOMY uepes PEesucTop
K BHXOLY VHTEIpUpywmero ycTpoicTsa, a KOHIEHcaTop Nom-
KJOUEH MeXIY BHXOIOM VHTErpUPYOWETo YCTPOACTBA ¥ HYJEBHM
TIOTEHIIHANOM,

npuuem nocrosHHas BpeMeHy T=RC meHbme MUHVMAIbHOH
IJVTEJIbHOCTH NIPAMOYTOJIBHOTO MMIYJbCA CUTHasa YIpaBieHus
PIA, rme R - conpoTuBieHVe ykasaHHOTO pesucropa, a C -
eMKOCTb YKa3a8HHOI'O KOHIEeHcaTopa.

16. Yerpoiicreo cratunvsanuy nonoxexus PIA,
conepxamee

naTuvk yriosoro nosoxerus PIA oTHocuTelbHO TopH-
B0HTa C aKTVWBHHM WJV NaCCUBHHM UYBCTBUTEJbHEM BJEMEHTOM,

BXOI curHamoB ynpasnenus PIA,

SJEKTPOHHOE CYMMMpyLmee YCTPOACTBO C YNPABASONUM ¥
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CUT'HaJIbHLM BXOIaMM,

npuueM BXOn curnaioB ynpasienus PIA mopcoenvueH k
JIpaBIAOUEMY BXOLY YKA3AHHOTO CYMMMDYOLErO yCTpOHCTEa,
BHXOL partuuka yraosoro mojnoxeHus PIIA oTHocurenbHo ropy-
30HTa NONCOENVHEH K CUTHAJIBbHOMY BXOLY YKR38HHOTO CYMMK-
pyomero ycrTpoficTBa, a BHXON CYMMVPYBUErO yCTpPOiCTBa HB-
AfeTCH BHXOUOM yCTpofcTBa cratunusauyy mnojo-
¥euyg PIA, o T1 M uawvme ecsg Tem,, 4To

Mexny naTtuukoMm yraosoro nojoxeuusg PIA oTHocuTenb-
HO T'OpPM3OHTA M BJEK TPOHHHM CYMMUPYOWMM yCTPORCTBOM 'BHJII-
UEeH KOPPEKTHPYBWMVit y3ed.

I7. Yerpojticteo o n.I6, o TaMuawmeecC s
TEM, UTO

KOPPeK TMpylWMil y3en comepmuT. iepeoe augdepenumpy-
buee 3BEHO. |

18. Yerpoitereo mo n.I7,0 TaMyabmeec s
TEM, 4TO
nepsoe nuidepeHuMpyLiee 3BEHO MMeeT IePeNaTOyHyn
¢yHKUMO BuOa
W I(p):HI(I+TI‘p),

roe: p - oneparop Jannaca, K - rosdguument nepenauy nep-
BOTO nugfepeHnyupynnero 3seHa, a Ty - NOCTOAHHAS BpeMeH:,
npyuem 0,5¢ > TI;> 0,0bc.

19. YerposictrBo mo n.I7, o Tavuanweecs
TeM, 4TO

KODPPeK TUDYmUil y3en conepxuT BTopoe nuddeperuupy-
omee 3BEHO.

0. YcrpoiictBo mo n.I9, o Ta vMuabvmeecq
TEM, UTO

BTOpoe nufdepeHnupybimee 3BEHO ¥MeeT MNepenaTouHyn
GyHEIMO BUnA
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Wz(p)=K2(I+T2‘p) ’

roe: p - oneparop Jlannaca, H2 - k0oaddMUKEeHT Nepemaur BTO-
poro mudgepeHnupyorero sseHa, To - NMOCTOgHHAs BpEMEHN,
npuuem 0,5¢ > T5>0,03c.

RI. YcrpoitcTeo no n.I9, oTauMuyuanmeecq
TeM, UTO :
KOPPEK TUPYDIU/ Y36 CONEPKUT MHTErpUpYDLEE 3BEHO,
TMONKMOUEHHOe Tapajsie bHO BTOPOMY IvddepeHuMpyomeMy 3BEHY.

22. YerpojicrBo mo n.Rl, o TA M yawme €C A
TEM, UTO

VHTEeTrpupybmee 3BEHO MMEeT NePEenaToyHyl (yHK VD
BULA

W/ 3(0)=Ka/(14T5°) ,

rpe: p - omeparop Jlannaca, Kg - xoadguuuent nepenaun us-
Terpupylmero seeHa, Tg - INocTosHHas BpeMeHH, NpUUEM
I,5¢~> T3> 0,5 c.

23. YerpoiterBo mo .19, o Tan M uwuanme ec g
TEM , UTO

kaxnoe nuddepeHnVpyomee 3BEHO CONEPKUT YCUJINTENb
C ©TPULATENbHO! 06paTHO! CBASBH U KOPPEK TUDPYLMYHO LETIOUKY
V3 MNapajaNeybHO COEIWHEHHHX pesucTopa ¥ KOHmeHcaTopa, Mo-
IKJOUSHHYD Mexny BXOLOM IMPPEepEeHIMpYOmEro 3BeHa U BXOLOM
YKa38HHOI'O yCUIUTENS.

4. YecrpoficTBO MO NL.R3, o TA MU aADE@EeEcC s
TEeM, MTO

B 1eN¥V OTPMUIATENbHO) O6paTHOW CBS3W yCUMUTENH
BKJIOYEHH NapasiielbHO COENVHEHHHE pPe3aucTop ¥ KOHEEeHcaTop,

TpUUeM NepenaTouHse GYHKIMY NEePBOTO K BTOPOT'O IHU-
¢depeHumpynMX 3BEHBEB COOTBETCTBEHHO MMERT BUI

W 12(p) K LT+ Tp) /(1+T4p)
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15

20

2D

30

39
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rge p - onepatop Janxaca, KI, Ko - roaf¢uuverTa ne-
penauy NnepBoro ¥ BTOporo nuddepeHIVpypmEX 3BEeHbeB, COOT-
BETCTBEHHO, I, To, T, mocrosiHHble BpeMeHM, MpuueM
O,5c>>TI:>O,O5c,O,5c:>T2:>0,03c,O,O5c;>T4:>O,005c.

29. Yerpoiterso no n.I7, oTavuawmeecd
TEeM, UTO
_ nepsoe andfepeHnupynnee 3BEHO WMEeT NepenaTouHyn
¢y oo -Buna.
\W/ 1)K (1+T7p),

roe: p - oneparop Jannaca, KI - kood¢¥nMeHT Nepenaun
nepsoro pudgepeHnypybuero 35eHa, a TI - TIOCTOSHHAS BpEe-
menu, npuuem 0,5¢> TI >0,05¢,

a BTOpoe mufdepeHuMpyDUee 3BEHO ¥ INapallejbHoe
eMy VHTerpupyomee 3BEHO BHIMOJHEHH B BULE YCUJIUTEJNA C OT-
pULIaTeNbHO 06paTHO! CBA3bL, cOmepXamei NapajlesbHO coe-
IVHEHHHEe IEepBHit Pe3ucTOp ¥ NEepBHi KOHIEHCATOop,

IIpYueM KO BXOMY YCUIUTENs MONCOeIVHEeHa KOPPeKTH-
pyomas nernouxka, COCTOfmas U3 BTOPOrO ¥ TPETLETO PEe3UCTO-
Pa ¥ BTOPOI'O M TpeThEr'o KOoHmeHcaTopa, a BTOPO# KOHIeHca-
TOP IOACOEIVHEH NapaslIeNbHO C INOCHIENOBATENbHO COCIWHEH-
HHMM BTOPHM W TpETbVM pesucTopamu, obmasg TOuxa COenVHe-
HUA KOTOPHX IONKJINUEHA K TIEPBOMY BHBOLY TPETLEI'0 KOHIEH-
caTopa, BTODPO# BHBOL KOTOPOT'O TIONCOENVHEH K IOJOCY MCTOU-
HVKa NUTaHMA C HYJEBHM IIOTEEHIMaloM,

npuueM nepenaTouHas (YHKIMS NapaijesbHO COenVHEH-
HEX BTOPOT'O nufdepeHuMpypmero ¥ VHTErpUpYyouero 3BEHa
uMeeT BUI

\VAV/23(p)=H23[T2p+I/(I+T§p{]/(I+T4p)3

roe: p - omeparop Jamnaca, Hog - roadduumenT nepenaun
IapalyeNbHO COENVHEHHHX BTOPOro mufepeHmMpyouero u
VHTErpupyomero 3BEHLEB, T2, Tg, Ty - mocrosHHYeE BpEMEHH,
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npuuem 0,5¢> T> > 0,03c, I,5¢c> Ig> 0,5c u
0,08¢> Ty = 0,005¢.

_6. YerpoitcTeo cTabumusammy nonoxenus PIA,
| . comepxauee
BXOZ curHanos ynpasneHusg PIA u
naTunk yraosoro nonoxenvs PIA oTHocuTenbHO Topu-
10 30HTa, O TAI My apUeecsg TeM, YTO OHO CONEPKUT
aHanoro-imdposoit npeobpazosarens (ALTI) u
MUKDOTIpOLIECCOp C IIaMAThI0, IIPUUEM BXOJ, CHUI'HAJIOB
ynpasnenus PIA mopximoueH MMKponponeccopy, BEXOL NATUMKA
nonoxenrs PIA nopkmouen uepes ALl x mmxpompoueccopy, a
I BHIXOL MUK DOINIpOLieCccOopa ABIAETCS BHXOLOM ynpaeneHus PIA.

R7. YcrpoitcTBo mo m.26, o TA MU abme € C A
TEM, YTO OHO CONEPKMUT
BXOJl YNPaBJEHUA DPEXVMOM CTACUIU3ALMYA TIONOKEHUS
20 PIA, nomxmoueHHwit ¥ MuKpOTpOLECCORy.

”8. YcrpojtctBo Mo n.27, o TaA MU abNmeecC s
TEM, UTO OHO CONEPKUT Y3€J YCTAHOBKY DPEXMMa CTabuJIu3auuy
nonoxenns PIA, nomkmoueHHH)t KO BXOLy yNpaBleHUS DEXMMOM
R0 cTabunusanuy nonoxexus PIA.

9. YerpojictBo mo m.26, o TA M YAk me e ¢ §
TEM, UTO OHO CONEPKUT
BXOI ¥ BuXOHm ympaBnenus peuraTesem PJIA, nmomxan-
30 UEHHHE K MUK DOIpPOIECCOpY .
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