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ABTOAUHHBIE XAPAKTEPUCTUKHA
CTABUIIN3NPOBAHHBIX CBU-I'EHEPATOPOB
TP CMJIBHOM OTPAXKEHHOM CHUI'HAJIE

Buinonnenwvr pacuemvr u ananuz xapaxme-
PpUCMUK A8MOOUHHOU CUCMeMbl, CaduIu-
3UPOBAHHOU BHEUHUM B8bICOKOOOOPOMHbIM
PEe30HaAmMoOpPoOM, a MAaKH#ce CNeKmpaibHblX
Xapakmepucmuk npu ycio8usx mouyHou u
HEeMmOo4HOU HACMPOUKU pe3oHamopa u 8d-
PUAYUAX PACCMOAHUS 00 OMPAAHCAMEIIA.

B [1] Hamu Obla pazpaboTaHa MaTeMaTHIeCcKast MO-
JIeTh aBTOAMHHOTO T€HEpaTOpa MPHU CHIILHOM OTPasKeH-
HOM CHUT'HAJIC, BBIIIOJITHECHBI UCCIICAOBAHUA BJIMSIHUSA Ha-
IPY3KHA U COCTABJISIOIINX TPOBOJAUMOCTH KoJeOaTelb-
HOM CUCTEeMBI Ha (JOPMHUPOBAHNE ABTOJUHHOTO OTKJIMKA.
B HacTosmieli pabote cTosiia 3a71a4a Ha OCHOBE ATOH MO-
JIEJIA UCCIIEIOBATh BIUSHHUE HA aBTOMHHBIC XapaKTepH-
CTUKHU BHYTPEHHHUX CBOMCTB reHepaTOPa, BETMINHBI pac-
CTPOVKHU pe30HaTOpa U Bapualluid pacCTOSHUSA 10 OTpa-
JKAIOIIET0 OOBEKTA.

AHaJM3 ABTOAMHHBIX XapaAKTePUCTUK MPU TOYHOH
HACTPOiiKe CTAOMJIN3HPYIONIEr0 pe30HATOPa

OCHOBHBIMU aBTOAMHHBIMU XapakTepucTukamu CBY-
TeHEePaTOPOB, HAXOMSIIUXCS O] BO3ACUCTBHEM COO-
CTBEHHOT'0 OTPA’KEHHOT'0 U3ITY4EHHS, SBISIOTCS YaCTOT-
Has XH(‘CH)l, aMIUIMTynHas a,,(T,) U aMILIATYIHO-4ac-
TOTHasA d_,(),) XapaKTEPUCTHKHU aBTOAMHA (COKpaIIEH-
HO UXA, AXA u AYX, cooTBETCTBEHHO) [2—8]. OTH
XapaKTePUCTHKN, HOPMUPOBAHHBIC OTHOCUTEIFHO CBOUX
MaKCHMaJIbHBIX 3HAYE€HU, 00€CIedrBalOT BO3MOXKHOCTb
aHanm3a 0cOOCHHOCTEH (HOPMHUPOBAHHUS ABTOTMHHOTO OT-
KJIMKA [IPU €ro BBIJACIECHUH B BUJE IOJIE3HOTO CUTHANA
TI0 BapUALUIM aMIUMTY/IbI @, (T, ) U 9acTOTHI ), (T, ) KO-
ne6aHuii IIpY H3MEHEHNH HOPMUPOBAHHOTO BPEMEHH T
3ama3/bIBAHUS OTPAXKECHHOTO U3Ty4EHHS Ha OTIEIBHBIX
(hparMeHTax paccTosHUS § 10 oTpakaTels. Ele oaHoi
Ba)KHOH XapaKTEepUCTUKOM aBTOMHOB sIBIIsICTCS (ha30oBas
d(t,)=0(,T,) xapakrepuctuka (®XA), KoTopas, KaK
BUJIHO U3 BeipakeHus (13) B [1], 3aBucut Taxke ot UXA
(4epe3 OTHOCUTEbHBIE U3MEHEHHUS YacTOTHI )) U pac-
CTOSTHMS 10 OTpaXkaTels (depes IeI0e YUCII0 MOTYBOJIH
N 1o otpakaromiero o0bpekta). PaccMoTpuMm repBbie Tpu
XapaKTEePUCTUKH VIS cydasi TOUYHOH HaCTpOHKHU yacTo-
ThI CTAOMJIM3UPYIOLIETO PE3OHATOPA (), HA YACTOTY ),

!351eck u asiee coXpaHeHbl Bee 0003HAYEHHS 1 IOHSATHS, IPUHSATHIE B [1].

KoJie0aHM aBTOHOMHOTO TeHeparopa, T. €. KOTrJia ero oT-
HOCUTENIbHAs paccTpoiika v=0, a TakKe Npu yCIOBHH
MaJIOTO PacCTOSHIS 10 OTpakaTes, momaras N=0.

Jlist pacyeTa XapakTEPUCTUK X, U a, KaK QyHKIui
HOPMHUPOBAHHOTO BPEMEHHU T, YYMTHIBAIOLUIUX TAKKE
0COOCHHOCTH TTOBEICHHS HATPY3KU M YaCTOTHBIX 3aBHU-
CUMOCTEH MPOBOAMMOCTH KOJEOATEIHHON CHUCTEMBI B
YCIOBUSX CHIIBHOTO OTPAKEHHOTO CUTHAJIA, HCIONB3Y-
em cuctemy ypaBHenwid (11), (12) u3 [1]. Pemenue atoit
CHUCTEMBI UIIEM C HUCIOJIb30BAHUEM MaTeMaTH4eCKOTO
nakera nporpamMm Mathcad. /lis aToro cHawana Haxo-
UM peIleHHe IS aBTOAWHHBIX M3MEHEHHU YacTOTHI
X=X(T,) TpaHCUEHAEHTHOTro ypaBHeHus (12) meTomom
CEKYyIIUX UTEPAIIMOHHOTO aJlTOPUTMA, PEaTU30BAHHOTO
B (pyHKIMH root. [Tocie mogcTaHOBKY Oy UeHHBIX 3HAYC-
HUI % B ypaBHeHue (11) HaxomauM 3HaUSHHUS /1715 IePEeMEH-
HOI1 a, =a,(t,). lanee c moMoIpIo0 BCTPOEHHOM QYHKIMK
Maximize (f, X,,..., X, ) B TOJY4€HHBIX (QYHKIHAX
a,=a,(t,) 1 X=X(T,) HAXOIUM JIOKAJILHBIE SKCTPEMYMBbI
@, ¥ X, KOTOPbIE /ISl TIONYYEHHUsI HCKOMbIX aBTOMH-
HBIX XapaKTEPUCTHK MCIOIB3YeM B KaUueCTBE HOPMHUPYIO-
uero napamerpa: a, (t,)=a,(t ) a,  u X (T)=X(T )/ %,
Pa3paboTaHHbII aXropuT™M MPOBEPSIICT Ha CXOAUMOCTD
MOTyYCHHBIX PE3YTETATOB BRIUMCICHIH aBTOJMHHBIX Xa-
PaKTEPUCTHK MPH MAJIOM OTpakeHHOM curHaie (I'<<1)
C pe3yJIbTaTaMy BEIYUCIICHUN aBTOJJHHHBIX XapaKTEPHC-
TUK, IOJIy9eHHBIX B [5]. Bce mpuBeieHHbIE B HACTOSIIEH
CTaThe PE3yNbTATHI IOy ICHBI IS CTAOMITH3HPOBAHHOTO
aBTo/MHHOTO renepatopa rpu B,=1; 0, =100; O _,=1000;
oy =1; §;,=0.

Ha puc. 1 npencrasnenst YXA x (t,) 1 AXA a, (T,)
B BHJIC BPEMEHHBIX JMarpamMm Ha uHrepsaie T,=0...2,
paccuuTaHHbIE MPH PA3ITMYHBIX 3HAYCHUSIX KO3 duIreH-
TOB HEM30XPOHHOCTH Y I HEM30IPOMHOCTH P TeHEpaTopa
quts ciaydaeB ciadboro (I'=0,01) u cumproTro (I'=0,5) 0T-
pakeHHOTo curHana. Ha Bpe3kax 3THX XapaKTepUCTHK
MOKa3aH BUJ YaCTOTHBIX 3aBUCHUMOCTEH PEaKTUBHBIX
b, (X) ¥ PE3UCTUBHBIX g _()) COCTABJIAIOIIMX MPOBOIH-
MOCTH KOJIeOaTeTIHHON CHCTEMBI IIPU COOTBETCTBYIOIINX
3Ha4eHusX Kodpduumentos Y u p. AYX a_,(x,,) mocrpoe-
HBI B ICKAPTOBOM CHCTEME KOOPIAWHAT HAa OCHOBAHUH JJaH-
HBIX, TOJTYYCHHBIX TP BBIYUCICHUH COOTBETCTBYIOIINX
YUXA u AXA u 3a1aHAM 3HAYCHU I T, B MHTEPBAJIE OT 0
1o 1 kak mapamerpuueckux. Toukamu Ha KpuBbIx AUX
OTMEUEHBI MTOJI0KEHHS H300paYKAFOIIINX TOUEK C MHTEpBa-
JIOM B OJIHY JIECSTYIO TIEPHO/Ia ABTOAUHHOTO OTKJIMKA.
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Puc. 1. UXA % (7)., AXA a (1) u AUX a_,(),) TeHepaTopa co cnaboii cBa3bI0, paccuntannkle ang 3,=1,5; v=0; I'=0,01
(xpuBsre /) u '=0,5 (kpuBble 2) IpH pa3IMYHBIX 3HAYEHHUIX Kod(QduIreHToB y u p:
a—vy=p=0; 6 —y=0,5, p=0; 6 — y=0, p=0,5; e —y=p=0,5; 0 — y=-0,5, p=0,5; e —v=0,5, p=-0,5
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I'paduxu 3aBuCHMOCTEN KO3 DUINCHTOB TapMOHHK
9aCTOTHBIX K, M aMIUIATYHBIX K| H3MCHEHHIA, a TaKKe
YPOBHS FapMOHI/I‘IeCKI/IX COCTABIIAIOIIX (c 1 mo 5) cek-
TPOB aBTOJUHHOTO OTKJIHMKA 110 U3MEHECHUIO YaCTOTEHI
X, (F,) u ammmatynsl a_ (F,) koneOaHui OT BEITHIUHBI
Moyitst ko3 dunmenta orpaxkenus I' paccMarpuBaemo-
IO TeHepaTopa MPECTABICHB! HA PUC 2.

OCHOBHBIE pE3yIIBTaThl AHAIN3a JAHHBIX, TOTYYEHHBIX
IPU YUCIEHHOM MOJAEIUPOBAHUU MPOLIECCOB (hOPMUPO-
BaHHS ABTOIMHHOTO OTKJIMKA B TEHEPATOPaX, COCTOSAT B
CIIEYIOIIEM.

B citydae manoro curnana (cMm. kpusble / Ha puc. 1)
UXAy,(t,)n AXA a, (T ) MMEIOT CHHYCOMIATbHBIH BU]IL.
IIpu 3TOM Bapuanuu K03 GUIMEHTOB HEN30XPOHHOCTH Y
Y HEM30JJPOMHOCTH ) BBI3BIBAIOT JIMILb COOTBETCTBYIO-
e N3MEHEHUSI OTHOCUTEIBHBIX YIIIOB (Pa30BOTO CMe-
NIeHUs 9=arctg‘y u wl=arctgp KOMIIOHEHTOB aBTOJUH-
HOTO OTKJIMKA. DTH (PAKTHI JOCTATOYHO XOPOIIO H3yde-
HBI U COTVIACYIOTCS C pe3yNbTaTaMi M3BECTHBIX HCCIIe-
JnoBaHuit aBToquHHBIX CBY-renepatopos [2—35].

Ipu cuIIbHOM OTPaXKCHHOM CHUTHAJIE 3aBUCSIIHNE OT
BEJIMYUHBI KOAPPHUIIMEHTOB Y U P (ha30BbIe CMEIICHHSI
aBTOIMHHBIX U3MEHEHHMH 9acTOThI X, (T, ) M aMILUTHTY bl
a_,(T,) TAKKe MIMEIOT MECTO, YTO XOPOILO BHJIHO IO C/IBH-
raM KpuBbIX 2 Ha puc. 1. OgHako HauOOIBIINIA HHTEPEC
B 3TOM CJIy4ae MPeICTaBIsIEeT OMCK PUYUH, BCIIEACTBUE
KOTOPBIX BO3HUKAIOT HCKKCHUS] KOMIIOHEHTOB aBTO/IHH-
HOT'O OTKJIMKA, YTO SIBIISICTCS BaYKHBIM JUTS1 00CCTICUEHHSI
paboTOCOCOOHOCTH aBTOANHHBIX CHCTEM OJIKHEH pa-
JFOJIOKAIINH TIPH CHITBHOM OTPa)KCHHOM CHUTHAJIE.

W3 cpaBHEHWS TpahIKOB HOPMHUPOBAHHBIX 3aBUCHMO-
creii b (t,) u g,(T,), NpeacTaBiennbx B [1] Ha puc. 2,
C COOTBETCTBYIOIIMMHU rpadukamu 4acTOTHOH ¥, (T,) U
aMILTUTYHOH @ (T, ) XapaKTePHCTUK IPH TAKHUX JKe 3Hade-
HISIX TTapaMeTPOB HEM30XPOHHOCTH Y M HEN30APOMHOCTH
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p reHeparopa (cM. puc. 1, a, 0 u e) BUITHO, YTO MOCIIETHHE
HE TIOBTOPSIIOT IIEPBbIE C MHBEPCHEH, KaK 3TO HAOIIOnaeTCs
y OJTHOKOHTYPHBIX T€HEPaTOPOB, a OTJINYAIOTCS JIOTIOIHH-
TEIIbHBIMH HCKKEHHSIMU MTHOBCHHBIX 3HaYeHuiA. V3 cpas-
HEHHs rpaMKoB Ha pHC. 1, ¢ U 6 BUAHO TaKXkKe, 9TO He-
M30XPOHHOCTH TeHeparopa OKa3bIBACT BIIMSHHE HA 3aKOH
(hopmupoBanus AXA, B TO BpeMs KaK U3 CpaBHEHHUS Xa-
PAKTEPUCTHK PUC. 1, 2 M e CeyeT, uTo 00paTHOE BIUSHUE,
T. €. HeM30[POMHOCTb F'€HEPATOpPa, OTCYTCTBYET.

U3 comocraBienust popM 4aCTOTHBIX 3aBHCUMOCTEN
peakTuBHOM b _ () M PE3UCTUBHOM g _ () IPOBOAMMO-
CTeH KoebaTeIbHOH CHCTEMBI, TOKa3aHHBIX Ha Bpe3-
Kax JMarpamm, ¥ XapakTepucTuk ¥ (T,) u a,,(T,) Ha
puc. 1 XOpOoI1I0 BUAHO, YTO MOJIOKUTCIIBHBIC U OTpHULla-
TEJIbHBIC ITOJTYBOJIHBI ABTOJUHHOT'O OTKJIMKA [0 U3MCHE-
HUIO YacCTOThl X, (T,) UMEIOT OJMHAKOBBIE aMILIUTY IbI
TOIILKO B CITy4dae M30XpoHHOTO reHeparopa (y=0), y xo-
TOPOTO 4aCTOTHAs 3aBUCHMOCTb b_ ()) MMEET CUMMET-
puunyto popmy (cM. puc. 1, a u 6). B ciryuae Henzox-
poHHOTO reHeparopa (y#0) HabmiomaeTcsa kak Obl dac-
TUYHBII cpe3 OTHOH U3 IOTYBOJIH aBTOANHHBIX XapaKTe-
puctuk ¥, (T,) (cMm. puc. 1, 6, 2—e). JlanHO€ sBIIEHHE, &
TaK)Ke M3]I0M XapaKTePUCTHK X, (T,) B 00JIACTH MallbIX
3HAYCHUH aBTOANHHBIX N3MECHCHHUH YaCTOTHI OOBSICHSIOT-
Cs1 ICUCTBUEM CTAOMITH3HPYIOIIETO PE30HATOPA, KOTOPHIH
«CTPEMUTCS» YAEPKUBATH YACTOTY NEHEpaAllU B I[EHT-
pabHOM YaCcTH YaCTOTHOM 3aBUCUMOCTH. 32 IIpe/IeIaMu
€T0 TOJIOCHI KYIEPXKAHUS», TAe KPYTH3HA 4aCTOTHOH 3a-
BHCUMOCTH b_ () OIPENIENAETCS TOIBKO IOOPOTHOCTHIO
pabouero pesonaropa Q, |, H3MEHEHHUS YaCTOTHI PE3KO
YBEIHMUUBAIOTCS, (POPMUPYS B XapaKTECPUCTHKE OTKIINKA
ACHMMETPHYHBIN BBIXO]] PETUCTPUPYEMOTO TapaMeTpa.

Jnst Gornee moTHOrO MOHMMaHUS Tporiecca GopmHu-
POBaHHS «HCKa)KEHHBIX)» aBTOIUHHBIX XapaKTePUCTHK,
MPEJCTABICHHBIX Ha pHc. 1, HEOOXOOUMO CHOBa 00pa-
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Puc. 2. 3aBHCUMOCTH YPOBHSI OCHOBHBIX TapPMOHHYECKHX COCTABIIIONIMX CIIEKTPOB aBTOJMHHOTO OTKJIMKA IeHepaTropa
€O c1aboi CBA3BIO 110 U3MEHEHHUIO YaCTOTHI X, (71) M aMILIUTYbI @, () KojeOaHui u Ko3(pHUIMEHTOB rapMOHUK K u K_or
BEJIMYMHBI MOAYNs Koddduiuenta orpakenus I', paccunrannbie s reneparopa npu 3,=1,5; v=0 npn pa3nnqm,1x
3HAYCHUSX KOA(PQUIMEHTOB Y U P:
a — y=p=0; 6 — y=0,5, p=0,5
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TUThCS K padore [1]. Juarpammel 1 u 6 Ha puc. 7 B [1]
3aMEHUM COOTBETCTBYIONIMMH AuarpamMmmamu b, (T,) n
Z,(T,), IPEICTABICHHBIMK TaM K€ Ha pUC. 2, a Jiuar-
pamMMbl 2 U 4 IpH TeX ke 3HaUeHHUIX KOI(D(UILIMEHTOB Y 1
p — 3aBucumoctamu b_(x) u g (X), KOTOpble NpuBe-
JleHsl TaM Ha puc. 6. Torma Ha guarpammax 3 u § moiy-
YUM COOTBETCTBYIOIINE I'pa)KN aBTOJAMHHBIX H3MEHE-
HUI 9aCTOTHI X(T,) ¥ AMILTUTY/IbI @, (T, ), KOTOPBIE MOCIIE
MpoLeypbl HOPMUPOBKH CTAHOBATCS UMEHHO TaKUMH,
KaKUMH OHH IIPEICTABIICHBI B HACTOsILEH paboTe Ha puc. 1.

YtoO5I crenaTh BEIBOABI U3 PE3yIbTATOB aHAIN3a
puc. 2, cpaBHUM UX C TpadrukamMu, IPHUBEICHHBIMHI Ha
puc. 3 B [1]. (Xots, kak oTMeuanocs B [ 1], 3tu rpaduku
paccuuTaHbl U1 U3MEHSAIOLIENCs] YaCTH HOPMUPOBAaHHOM
MIPOBOJMMOCTH HAIPYy3KH, OHU MTOJTHOCTBIO COOTBETCTBY-
0T XapaKTepUCTUKaM OIHOKOHTYPHOTO F'eHepaTopa.)

B menom, Xox Bcex 3aBUCHMOCTEH Ha MX Ha9aIbHOM
y4acTke, 1o 3Ha4eHus ko3 durrenta orpaxenns ['=0,1,
Y Ha X KOHEYHOM yuacTke, rie ['=0,5, ..., 1, kauecTBeH-
HO coBraaet. VICKIr04eHre CoCTaBIIsAeT 00acTh MEXTY
sHaueHustMu I ot 0,1 10 0,5. B 3T0# 001acTu HabIrOna-
eTcst meperud rpad)uKoB, OTOOPAKAIOIINX XOJI 3aBHCHU-
MOCTeH ypoBHs IepBbIX rapmMonuk ), (1) ua, (1), a Tak-
K€ 3aMETHBIA POCT YPOBHS BBICIIMX TAPMOHMK X, (1) U
a, (n), tne n>1. Kpome Toro, 31ech HabI0Na€ETCS COOT-
BETCTBYIOIIIEE M3MEHEHHE X0/1a XapaKTePUCTUK K03 Du-
HEHTOB FAPMOHHUK /U5l M3MCHCHUH KaK 4acTOThI K, , TaK
v ammuaTyzbl K . Kak mokasanu pacdeTsbl aBTOIMHHBIX
XapaKTEePHCTHK, B 3TOW obiiacTH 3HaYeHUd [' ypoBeHb
OTPaKEHHOT'0 CHTHAJIA JIOCTUTAeT TOUKH Ieperuda Ha rpa-
(pHKe 9aCTOTHON 3aBHCUMOCTH PEAKTUBHON MPOBOTUMO-
cru b () konebarenbHOM cuctemsl. [Ipu nanbueiimem
YBEJIMYEHUH YPOBHS OTPAYKEHHOT'0 CUTHAJIA BIMSHUE He-
JHMHEHHOCTH, 00y CIIOBICHHON HAIMYAEM CTAOMITH3HPY-

IOLEr0 PE30HATOPA, YMEHbBIIAETCS, MOCKOJIBKY 3/1€Ch
y’Ke HAYMHACT MPEBAINPOBATH BIUSHUE XaPAKTEPUCTHK
OCHOBHOTO pabodero pezoHatopa. Kax pas B 3toit 00-
nacTu 3HaYeHui korpunmenta [" nckaxxeHus aBTOIMH-
HOTO OTKJIMKA HaOIONAIOTCsl B HanOombIieit crermenu. [1pu
JlaJIbHEHIlIEeM YBEJIMUEHUH YPOBHS OTPa)KEHHOI'O CUTHA-
JIa BIUSTHUE HEITMHEHHOCTH, 00y CIIOBICHHOH HATMIHEM
CTAaOMIM3UPYIOIIETO PE30HATOPA, YMEHBIIACTCA, TO-
CKOJIBKY 3/1€Ch YK€ HAuHMHAeT MPEBAIUPOBATh BIMSIHUE
XapaKTEPUCTUK OCHOBHOI'O pabouero pe3oHaTopa.

B cityuae manoro curnana simncel AYX a, (x,) ca-
OWMITM3MPOBAHHOTO ABTOAMHHOTO TEHEPATOpa, KaK M B
clydae OIXHOKOHTYPHOTO TCHEpaTopa, MpH JIIOOBIX 3HA-
YEHUSIX KOA((HUINEHTOB Y U P TOJHOCTHIO 3ATIOIHSIOT
KBa/IpaT B HOPMUPOBAHHOI cUCTEME KOOPAUHAT OTHOCHU-
TEJbHBIX U3MEHEHUH YaCTOThI U aMIUTUTY bl KOJIeOaHUH,
KOTOpEIH 0oOpa3oBan nuHHAMH Y (T, )€E[-1; +1],
a, (1 )€[-1; +1] (xpusbie / Ha puc. 1). Ilpuuem B ciy-
Jae M30XPOHHOTO ¥ H30JPOMHOTO I'eHepaTopa, y KOTOpo-
ro Y=p=0, 3JTUIC BBIPOKIAETCI B OKPYKHOCTH (CM.
puc. 1, a). laHHble pe3ynbTaThl, U3BECTHBIE KAK B TEO-
PUH OJHOKOHTYPHBIX, TaK U AByXKOHTYPHBIX (CTaOMIIN-
3UPOBAHHBIX) TEHEPATOPOB [5], TpeICTaBICHBI 371eCh C
IENTBI0 TIPOBEPKH CXOIMMOCTH Pa3pabOTaHHOW MOJCIH
JUTsL OOJTBIIIOTO CUTHAJIA C U3BECTHOM M XOPOIIIO U3Y4EH-
HOU MOJIENBIO sl MaJIOTO CUTHANA.

AUX a, (X,) B Clly4ae CHIBHOTO OTPAKEHHOTO CUT-
HaJla IMEET OUCHB CIIOKHYIO (POpMY, KOTOPas 3HAUUTEIb-
HO OTJIMYAeTCs OT UIMIITUYECKOM, a IonepeyHble pas-
MEpBI €€ IIOJIHOCTBIO HE 3aMI0JIHA0T OTBEJEHHBIN 11 110~
cTpoeHHsI kBajapat (kpussle 2 Ha puc. 1). [Ipuuem npu
vy=0 (u30xpoHHBII reHepaTop) AUX HHOIAA UMEEeT Kak
OBl pazaBoeHHYIO (hopMy, Takyro Kak Ha puc. 1, a u 8.
Opuentanusa AUX 3aBUCUT IPEUMYLIECTBEHHO OT 3HAaKa

X \1 ay : /,\ f Ay 1
0,5 A\ : 0,5 \ . ) 0,5 -
0 2\ 0*\.\ M 0 //—-—\\.
_0,52\ ] \ ‘iij'(io 0,5 % E gKH(x)% // 0’5>(\\ )
{
-1,0 olwoﬁ 10 15 T, 10 o,g 1,0 \1\‘5![ T, _l’oh,s 1,0 15 1,

Puc. 3. UXA x,(t,), AXA a,,(t,) n AUX a,,(X,) reneparopa

C CUJIbHOI CBA3BIO, paCCUMTAHHbIE 1S [3 =10; v=0; I'=0,01

(xpusbie 1) u I'=0,5 (xpuBbie 2)

100 T Xu(1) /
= T Y
5 60 PR 14
X 40 W2 0,10 ]
< oyl %(5))

20 0,05 i

O _.-"’"' 0 __./// ‘
0,01 0,1 r 001 0.1 r

100 L] a,,(n)
80 n 0,20
o a,
60 " 0,15 b
e K- 1y (3) 4
= 40 — 0,10 o ,
: a,,(2) a4 1/
F 20 —\| 0,05 L
a
0 ] N 0 M>4
0,0 0.1 r 00l 01 r

Puc. 4. Te e 3aBUCMMOCTH, 4TO M Ha PHC. 2, [ TEHEPATOPA C CHIIbHOM cBA3bI0 mpH 3,=40; v=0; y=p=0
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pu K03 HUIMEHTE HEM30XPOHHOCTH Y: TIPU 3HAKE «+
OHa OPHEHTHPOBAHA CIICBa HAMPABO BHH3, a TIPU 3HAKE
«» — cneBa HampaBo BBepX. K coxkaneHuto, orpaHu-
YEHHOCTb YMCIIEHHBIX METOJIOB aHalu3a MoKa elle He
MIO3BOJIMJIA BBISIBUTH 3aKOHOMEPHOCTH (POPMHUPOBAHIII
ATOM XapaKTEPUCTUKH, CHATUE KOTOPOU Ha IKCIIEPUMEH-
TaJIBHOM CTEHJIE HE TIPEJICTABIISETCS IOCTATOYHO CIIOXK-
HbIM [4, 5].

W3 npencraBieHHBIX Pe3yabTaTOB UCCIIEI0BaHHUI BUI-
HO, YTO IPHU CJA0O0W CBSA3U MEXIy Pe30HATOpAMH aBTO-
JMHHBIN OTKJIMK FeHepaTopa co CTabMIIM3UPYIOIINM Pe30-
HaTOPOM IIPH CHIIBHOM OTPa’K€HHOM CUTHaJIe OBEPIKEH
HCKaKEHHSM B OOJIBINICH CTETIEHH, YeM aBTOIMHHBIN OT-
KJIIMK OOBIYHOTO HECTAOMIM3UPOBAHHOTO TeHEpaTOpa.

PaccmoTpum ciyuail cMJIBHOM CBsI3W, KOTAAa OJIHO-
BPEMEHHO COYETAINCH ObI JOCTOMHCTBA OJHOKOHTYPHO-
T'0 ¥ CTa0MIM3UPOBAHHOTO TE€HEPATOPOB, TPEACTABIIIIO-
U TPaKTUYIECKUI MHTEpEC.

B pesynbrare aHaim3a psijia XapakKTepUCTHK MTPH pas-
JIMYHBIX 3HAYEHHSX TIApaMeTpa CBA3HU [, yCTaHOBJIEHO,
4TO IIOCTaBJIEHHOE YCIIOBHE Y0BIeTBOpseTcs npH [3,>10.
Ha puc. 3 u 4 npezcraBiensl pe3ynbTaTbl pacyeToB Xa-
PaKTEpUCTUK U30XPOHHOI'O FeHepaTopa sl Cilydast, Korna
B,=10. U3 cpaBHEHNS THX 3aBUCUMOCTEH C 3aBHCHMO-
cramu b (T) u g (T, ), IPUBEICHHBIMY Ha PUC. 2, a B
[1], coorBercTBYOmMME UXA, AXA 1 AUX, npeacras-
JICHHBIMH Ha puc. 1, a, a Takxe ¢ rpadukamu puc. 3, a u
puc. 2, a, BUAHO cieaytomiee. B cnyyae cuinbHOM cBA3H
ABTOJIMHHBII OTKJIMK ITOX0K Ha OTKJIMK OTHOKOHTYPHOTO
TeHepaTopa, T. €. HaOIoIaeTCss MOHOTOHHOCTh TPa)KOB
TapMOHMYECKUX COCTABJIAOMUX ¥ (1), a (n) u Kodd-
(uumrentos rapmonuk K, v K B iMana3oHe U3MEHEHUH
ko3¢ durmenta orpaxenns 0<['<0,5.

Pestomupys pesynbTarhl IPOBEIEHHOIO AHAIN3A, E1Ie
pa3 OTMETUM, YTO IIPU CUIILHOM OTPa’KeHHOM CUTHAJIe IS
YMEHBIICHHS YPOBHS UCKAKEHUH aBTOAMHHOTO OTKITHKA
IIPEAIOYTUTENBFHO UCII0Ib30BaHUE CUIBHOM CBSI3U MEX-
Iy pe3oHaTopamMu. [Ipu TakoM ycloBHH OJJHOBPEMEHHO
pean3yroTcs JOCTOMHCTBA OIHOKOHTYPHOIO F'eéHepaTo-
pa (JIMHEHHOCTb YaCTOTHBIX 3aBUCUMOCTEH COCTaBJISIO-
IUX TPOBOANMOCTH PE30HAHCHOI CHCTEMBI) U cTabu-
JM3UPOBAHHOIO T'eHeparopa, y KOToporo oiarofaps Aei-
CTBUIO BHEIIIHETO Pe30HATOPa 00eCIIeUnBaeTCs CHIIbHAS
MIPUBSI3KA K YACTOTE CTA0MIN3UPYIOLIET0 pE30HATOPA.

Bausinue paccTpoiiKku cTa0UJIN3MPYIOIIET0
pe30HATOpa HA ABTOAMHHBIC XaPAKTEPHCTUKH

[IpencrapneHHbIE BBIIIE PE3yIbTAThI aHAN3A TIONY-
YeHBbI 17151 CITy4yasi TOYHOM HACTPOIKHU pe30HaTopa, Koraa
€ro cOOCTBEHHAs 4acTOTa (), COBIA/IAET C YaCTOTOH ),
CTAIlMOHAPHBIX KoJeOaHWH aBTOHOMHOTO TeHeparopa.
Hanuume paccrpoiiky, T. . korga v>(, BbI3bIBaeT cMe-
nieHrne padodelt TOUKM M0 YaCTOTHOM XapaKTepUCTHKE
PEeaKTUBHOM b () M PE3UCTUBHOM g, () COCTABIIAROIINX
MPOBOMMOCTH KOJIe0aTeNIbHOM CHCTEMBI (CM. puc. 6, [1]).
B cBere onucaHHBIX BbILIE PE3YJIBTATOB UCCIEIOBAHUMI
OYEBHIHO, YTO JAHHOE SIBICHHE CIIOCOOHO OKa3bIBAThH
CYIIIECTBCHHOE BIISIHAEC Ha 0COOCHHOCTH (HhOpMHpPOBa-
HUS aBTOJIMHHOTO OTKIINKA, 0COOCHHO MPH CHIILHOM OT-
pakeHHOM CUTHaJIe. B CBsI3U ¢ 3TUM J1J1s TAKOTO cydast
OBUIH BBITIOJIHEHBI HCCIICIOBAHUS BIUSHUS PACCTPOUKH
4acToT (M, U (), Ha ITPOLECC (POPMUPOBAHHS ABTOTMHHO-

ro oTkimKa. [Ipu 3TOM, Kak ¥ B IPEIBIAYIIEM pasJiere,
paccTosHUE 10 OTpaskaTelsl IMoJIaraiy JOCTaTOYHO Ma-
1bIM, Tak uto N=0. JI7151 cpaBHEHHUS TaKkKe ObLIH IIPOBe-
JICHBI pacyeThl aBTOMHHOTO OTKIIMKA JUIS CIydas Clia-
00r0 OTPaXECHHOTO CHUTHAJA.

Pesynerarsl pacueroB UXA, AXA n AUX, nposenieH-
HBIX B COOTBETCTBUU ¢ BeIpaxkenusmu (11), (12) uz [1]
TIPH PA3IMYHBIX 3HAYCHISX TIApaMeTPa PacCTPOUKH, TIpesi-
cTaBJIeHbl Ha pUc. S u 6. Ha puc. 6, 2 npuBeieHbl Takxke
XapaKTEPUCTUKH IS CIydasi TOYHOU HacTpoiiku (V=0).
Toukamu Ha KpuBBIX AUX OTMEYEHBI MTOJIOKESHHUS H300-
pakarolX TOUEK Yepe3 OHY JECATYI0 NepHoaa aBTo-
IIHHOTO CUTHATIA.

U3 rpaduxoB Ha puC. 5 BUIHO, YTO IPH cIaOOM OT-
PaXXCHHOM CUTHAJIE (CM. KPHUBBIE /) aBTOJMHHBII OTKIIHK
HE3aBHCUMO OT BEJIMUUHBI U 3HAKA PACCTPOUKH SIBIISICT-
csl rapMOHMYecKkoi QyHKuuei Bpemenu. Ilpu sTom Ha-
YabHBIA C/IBUT (a3 JUIs H3MEHEHUH YaCTOTHI X, (T, ) OC-
TAETCsl HEU3MEHHBIM, a [T M3MEHEHUH aMIUTUTY bl d, (T,.)
MOJTy4al0TCs JOMOTHNUTEIbHbIC (Pa30BbIC CMEIEHHUS, 3a-
BHUCSIIIIIIC OT BETMUMHBI M 3HAKa PACCTPOUKHU V. DTH U3-
MeHEHHs (a30BbIX CMENMIEHUH OTKIMKA d, (T, ) SBIISIOTCS
TIPHYIUHOHN CMEHBI OPHEHTAINH OTHOMMEHHBIX OCSH IITHII-
coB AUX a,,(x,)-

B cirygae criibHOT0 0TpaskeHHOTO CUTHANA YKa3aHHAs
IUTS CITa00TO CHTHAJIA 3aBHCUMOCTD (ha30BOTO CMEIICHUST
OTKJIMKa a,,(T,) TaKkKe 3aMeTHA. [Ipy 5TOM y H30XpOHHO-
ro reseparopa (cMm. puc. 5, a, 6), umeromiero ciaadyro
CBAA3b CO cTaOMIM3UpYyIomKM pesonatopoM (,=1,5), npu
M3MEHEHNH 3HAKA PACCTPONKH HAOIIONACTCS «CUMMETPUSD)
B XapakTepe uckaxennit YXA y (t,), AXAa () u AUX
a,(X,)- Y HEN30XPOHHOTO W HEM30IPOMHOTO T€HEPATO-
pa (cM. puc. 5, 8, 2) Takasi «KCHUMMETPHS» XapakTepa UcKa-
JKEHHUI OTCYTCTBYET. B 3TOM Clydae MOKHO OTMETUTB TOJb-
KO M3MEHEHHE CTETICHH dTHX NCKAKCHHUH TP N3MCHCHUH
paccrpoiiku. Takas 0coOeHHOCTh (POPMUPOBAHHS OTKIIH-
Ka CBsI3aHA C ACHMMETPHEH YaCTOTHBIX 3aBUCHMOCTEH pe-
aKTUBHOM b ()) 1 PE3UCTUBHOM g, (X) COCTaBIISIONINX
MPOBOIUMOCTH KOJICOATEIEHOH CHCTEMBI Y HEH30XPOHHO-
T'O ¥ HEU30JPOMHOI0 F'eHepaTopa.

B cnyuae cunbHOIi cBsA3M pabouyero pe3oHaTopa co
crabumasupyromum (3,=10) xapaxrep usmenenuii daszo-
BbIX caBuroB UXA y (t,) u AXA a ,(T,) 0pyu Bapranusx
BEJIMYMHBI ¥ 3HAKA PACCTPOIKH V (CM. PHC. 6) KAYCCTBCHHO
TaKoil ke, Kak M IpH ciaboit cs3u (cM. puc 5). Ilpu
9TOM 3aBHCHMOCTD Pa3MEpOB U YIIIOB OPUEHTAIIUH OCCii
simncoB AYX a, (),) OT pacCTPONKH V NMPAKTHYECKH
aHaOrH4YHEL. [Ipy CHITBHOM OTpa)KEeHHOM CHTHAJIE B CITy-
gae v=—1 (cM. puc. 6, 8) pabodasi TOYKa CMEIIAeTCs B
CepeNHY JIMHEHHOI0 y4acTKa YaCTOTHOM 3aBUCMOCTH
b, (%), MOITOMY CTEIIEHb UCKAKEHHUS aBTOJAUHHOIO OT-
KIIMKa ¥ (T.) B 9TOM CJly4ae 3aMETHO MEHBLIE, YEM y
M30XPOHHOTO TreHepaTopa (CM. puc. 6, a, 6). B 1o xe
BpPEMs1 Ha XapaKTEPUCTHUKE g, () 3T TOUKA CMEIEHA Ha
CepeinHy ee «JICBOTO» CKara, rae (GopMupyemslii OT-
KJIMK [0 H3MEHEHUSIM aMILUTHTY/BI @, (X,,) TIOJyJaeT Xa-
paKTepHbIe NCKaKEHHS (CM. pHC. 6, 8).

B ciydasix orcyterBust pacerpoiiku (v=0) i, Tem 00-
nee, mpu V=1 pabovas TOYKa MEPEXOTUT OIMKE K U3JI0-
My YaCTOTHOH 3aBHCHMOCTH b _ ()), K y4acTKy, Iie ee
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MIPOM3BOJIHAS IMEET OTPHUIIATENbHBIN 3HAK. [loaTOMY 1pH
BapHanusax (asel T, Ko3QPUIMEHTA OTPaKEHHS HATPY3-
KU IIPH TIOTTaJJaHuH paboveil TOYKH Ha 3TOT HEYCTONIH-
BBI YYaCTOK BO3HUKAIOT CKaYKOOOpa3HbIC M3MCHEHHS
MTHOBCHHBIX 3HAUCHUH OTKJIMKA, KOTOPBIE TEPSIOT IIepH-
OJIMYHOCTH (POPMHUPOBAHMS 1 HATOMHHAIOT KBa3HCTaXo0-
CTUYECKHUH PexXUM paboThI (CM. puc. 6, 2, 0).

W3 pe3ynbraToB aHaNn3a MONTYyUYEHHBIX XapaKTepHc-
THK CIIEIyeT, YTO PaCCTPOUKA YACTOTHI CTA0MIH3HPYIO-

miero pezonaropa B CBU-reneparopax BbI3bIBaeT TaKue
K€ MI3MEHEHNS B ((OPMHUPOBAHUN aBTOANHHBIX XapaKTe-
PHCTHUK, KaK U SIBJICHUEC HEHU30XPOHHOCTH T'eHEepaTopa.
Orcrozia cleyer, uTo ¢ MOMOIIbI0 HEKOTOPOU pacCTpoii-
KH pe30HaTOpa OTHOCHUTEIBHO YaCTOThI COOCTBEHBIX KO-
neGaHui TeHepaTopa MOXKHO IOOUTHCS KOMITCHCAITHH €T0
HeI/I3OXpOHHOCTI/I, qTO O6eCHeLII/IT yMeHBHIeHI/Ie HNCKaXe-
HUHI ABTOAUHHOT'O OTKJIMKA U, COOTBETCTBCHHO, paCIHI/I-
peHIE TMHAMIYECKOTO IUANa30Ha aBTOIMHHOMN CHCTEMBI.

a) XH Ay a I(T )
1 H H
S L T
0,5 A 1 05 0.5 /
\ ‘ ‘ |
2
0 ‘ 2 4 \ 0 \% 2 0 '/\
# b0 ( )\ y
05 A\ £ 2\ 7 0,5 % o 0,5 4
1.0 \' an 1.0 v N
00 05 10 15 1, Y005 1,0 1,5 T, 19 o5 10 15 %t
6) XA i a,(t,)
0,5 F\} 0.5 |
:
0 . 0
e
- \] Vid - |
10 10 M
0 05 1,0 1,5 T, 005 1,0 15 (1)
B) XH aHl ] N ¥ aHl(TH) o
1
0,5 0,5 \ 0,5 |
AL :
j 2,00
-0,5 & -0,5 \ ’_—\7] -0,5 [ S
L0 10y \;)5 1,0 \15 T 1.0g 0 15
E] s s H s s H XH(T )
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2
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Puc. 5. UXA y (t,), AXA a (1) u AUX a_,(x,) reaeparopa co cnaboii ces3bio, paccunrannbie 1 $,=1,5; I'=0,01
(xpusbie /) u I'=0,5 (kpuBble 2) npu pa3IUYHBIX 3HAUCHUAX KOI(D(DHUIMEHTOB Y U 0 U BEJIMYHUHBI PACCTPOMKH pe3oHaTopa:
a—y=p=0, v=—1; 6 — y=p=0, v=1; 6 — y=p=0,5, v=—1; 2 — y=p=0,5, v=1
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Puc. 6. UXA x,(t,), AXA a,,(t,) u AUX a,,(),) CTaOMIM3MPOBAHHOIO ABTOIMHHOIO T€HEPATOPa, PACCUMTAHHBIE MPH
B,=10; B,=1; Q,,=100; Q,=1000; N=0; o,,=1; &,,=0; T=0,01 (xpmBble /) n ['=0,5 (xpuBbIC 2) IPH PA3TNUHBIX 3HAYCHUAX
K03 (DUIIMEHTOB Y U P M BEIUYUHBI PACCTPONKH pE30HATOPA!

a —y=p=0, v=—1; 6 — y=p=0, v=1; 6 — y=p=0,5, v=—1; 2 — y=p=0.,5, v=0; 0 — y=p=0,5, v=1
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Bausinue u3mMeHeHus pacCTosiHUs 10 OTpakaTeist
Ha aBTOAUHHBIC XaPAaKTEPUCTUKHU

DKBUBAJIEHTOM aBTOJIMHA, B3aUMOJICHCTBYIOIIETO C
COOCTBEHHBIM OTPa)KEHHBIM HM3TyYEeHHEM, KaKk OTMeYa-
nock Bo BBeneHud [ 1], seisercs CBY-reneparop, pado-
TaIOILMI Ha JUTMHHYO JIMHUIO IepeMEeHHOM [uinHbl. V3Be-
CTHO, YTO «KOJIMYECTBO COCTOSIHUN paBHOBECHS B TAKOU
CUCTEME OTpeeNIAeTcs Ipou3BeneHrneM koddduuenra
OTpa)XEeHUS Ha JUIMHY JUHUW [9], 4TO SKBUBAJICHTHO B
HALIUX MOHATUSAX IAPAMETPY HCKAKEHUI p,, OTIpeIensie-
MOMY KaK IPOU3BEIE€HHIE BETMUMHbI aBTOANHHOM AeBHa-
LUK YaCTOTBI AW, =) () Ha BPEMS 3ama3/IbIBaHus T OT-
pakeHHOro u3iIydenus: p, =Aw, T[5]. Jlannoe Beipaxe-
HUE, CIIPaBeAIMBOE JUIA clydas ci1aboro OTpa)XeHHOTO
curHana, ¢ yaeroM (13) u pesynsraros pador [1, 5] mpen-
CTaBUM B BHJIE

p_ZnFN 1+
Y0, 1w

JIi1st HOpMaJTbHOHM pabOoThI OOJBIITMHCTBA ABTOIMHHBIX
CHCTEM HEOOXOANMO 00ECIIeUNBATh YCTONINBOCTD PEXKHU-
Ma OJJTHOYACTOTHBIX KOJICOaHHI TeHepaTopa U OTCYTCTBUE
CKa4KOB aBTOJMHHOIO OTKJIUKA. YCIOBHEM O0€CIICUECHHs
TaKOTO PEKUMa SIBILICTCS BBITOJIHEHHE ISl IapameTpa
HMCKQ)KCHHi HEPABEHCTBA P, <P, , TAC LA CITydast crmabo-
0 OTPA’KCHHOTO CUTHANA ITPeIeTIbHOE 3HAYCHHE TapaMeT-
pa UCKa)KeHUI pnp=1. Tornma u3 (1) moyunM CoOTHOIIIE-
HUE MEXTY «BHEIIHUMMY» YCIOBUAMHU PabOThI CUCTEMBI
omwkHeii paauonokaunu (CBPJ) u «BHYTpeHHUMUY T1a-
paMeTpamMu aBTOIMHHOTO IreHepaTopa, Mpu KOTOPBIX OT-
CYTCTBYIOT CKaYKOOOpa3HbIC I3MEHEHNS XapaKTEPUCTHK:

L
S 14y

(1

)

W3 ycnoBus (2) BUAHO, YTO MPH YBEITUYCHUU pac-
CTOSTHUS JI0 OTpaxxarens N MmpeebHOe 3HaueHHe Kod (-
(duLMeHTa OTpaKeHHs an, IIpU KOTOPOM BO3HHMKAIOT CKa4-
KU, YMEHBIIIAETCA U, COOTBETCTBEHHO, CY>KaeTcs JUHA-
MUYECKUN Auara3ol d, N aBroanaHoi CBPJI o Hampsike-
HHIO BBIXOJHOTO curHaTa. Kak MOXXHO ITOKa3arh,

da=FHp\/i=Q3KB\/E I_Yp

2nN 1+ rYz
Paa

)

0,8

0,6 \

0.4

0,2

0

0,1 0,3 0,5 07 T
Puc. 7. 3aBucHUMOCTh TMpeAeNsHOTO 3HAYEHUS MapameTpa
UCKaXEeHU U Pyp OT BETHYHMHBI MOJYIIsS ko> dunuenTa
oTpaxkenus [’

TIe Hm — DHEPreTUYECKUH MOTEHIANI aBTOUHA KaK
paamosiokaropa B 3aJJaHHOM IMOJIOCE YaCTOT, KOTOPBI
MOKET ObITh U3MEPEH Ha HKCIIEPUMEHTATBHON YCTaHOB-
Ke, OMHUCAaHHOHU B [4, 5], MO BeNMYMHAM TPEEITHHOTO
ocnabnenus arreHroaropa D, , HOTEPh B BOJHOBOIHOM
Tpakre D, ¥ HMUTATOPE AOTIEPOBCKOTO curnama D,

Hm:2 (DaT+DBT+DI/IM) :

B ciyuae cunbHOrO cMrHana Benu4MHa p,, Kak npa-
BUJIO, MEHbIIIe equHuIbl. Ha pue. 7 mpeacrasieH rpa-
¢uk 3aBucuMocTu p p(F ), IOJIy4E€HHBIN ITyTEM YUCIICH-
HOTO MOJECITUPOBAHUSI aBTOIUHHBIX OTKIIUKOB COTJIACHO

ypaBHeHusM (11), (12) u3 [1] npu PA3THYHBIX 3HAYCHHU-
sx I’ m N u mouckoMm Tex 3HaUYeHUM Py TIPH KOTOPBIX
HAYMHAKOTCA CKa4KH. M3 3TOTO rpa(bmca BUJIHO, YTO TIPH
ko3 urmente orpakenus ['=0,1 snauenue p_ Maio or-
JYaeTcs OT €AMHUIBL, M B 3TOM ClIydae AJs onpesene-
HUS «BHENTHUX» YCJIOBUH paboThl aBToanHa (I" 1 N)
JMHAMHUYECKOTO IMana3soHa d, MOYKHO IOJIb30BaThCS BbI-
paxenusivu (2) u (3). OnHako npy JalbHEHIIEM yBel-
4eHun Kod(punmenta orpaxenns I senmuunna p » PE3KO
ymenbaercs. [loatromy st ycnoBuid CHIIbHOTO oTpa-
JKEHHOTO curHasa npu pacuerax I, N u d, 510 HeoOX011-
MO YUYHUTBIBATh U UCIIOJIB30BATH CIEAYIOLINE (POPMYIIBL:

% 1_Yp . (4)

pnP oM [1+ 'Y2 ?
Q3KB HLL[ 1-
= pﬂp ﬂp\/__ P \/_ » :

)

I'pauky mpenesIbHOTO YKca MOTYBOTH an, npu
KOTOPOM HAYMHAIOTCS CKaYKH, B 3aBUCUMOCTHU OT BEJIU-

Nd’d*\
10° =
T~
104\ AN 5\5‘
\\ . \
~ q
2 N3
10° \i\ I~ >§‘ N
h N
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102 h\l‘ g‘\. Ei.
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Puc. 8. 3aBUCHMOCTb TIPEIETBHOIO 3HAUEHHS YUCIIA TIONY-

BOIH N, OT BEIMYHHBI MOAYIA KOO(QULMEHTA OTpaKEeHHS

T, paccunrannsie npu B,=1; Q, ,=100; 0_,=1000; o, =1;
v=,,=y=p=0 1 pasnuuHbIX 3HaueHUAX 3 :

1 —B,=0;2—B,=1,5;3—B,=3.4;4—B,=10; 5 — B,=40
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a) 0) YHHBI MOIYJIS KOI(DPHUIIMESHTA OTpaKe-

521100 521100 Hust [ 77151 ©1B0XPOHHOTO M U30JPOMHO-

/ 3 TO TeHeparopa IpH Pa3IMYHbIX 3HaUe-

31 y . 31 ] - HUAX MapaMeTpa cBasu 3, mpezcras-

L / JIeHBI Ha pHC. 8. X0 3TUX rpauKoB B

o > ‘o 5 Jmarazone 3HadeHni I' ot 0 mo 0,1 orm-

/ ceiBaercs cootHomenuem (2). Ilpn

771 <y OOMBIINX 3HAYCHUSIX KOIP(UIHCHTOB

+Iim i 2 otpaxcenust I, rie cripaBeiBa 06Cyx-

# g JaBINAsICS BBIIIE TpadiaecKast 3aBUCH-

1,00 1,00 mocts p,(I) (cM. puc. 7), XapakTepu-

0 0,5 Lo 15, 0 0.5 Lo L5 T, CTHKH OTCEIBAIOTCA BBIpOKEHHEM (4).

Q, Q 3aBucuMocTh / Ha puc. 8, COOT-

BETCTBYIOIIAsl CIy4ar0 reHeparopa ¢

30 30 OJTHOKOHTYPHOM KoJieOaTeTbHOM cHuc-

TEMOH, OTJINYAETCS MOHOTOHHOCTBIO U

20 2 20 5 MaJIbIMK BETMIMHAMU N . 3aBHCUMO-

\ CTU 2—5, TOCTPOCHHBIE [IIS CTAOMITH-

3UPOBaHHOI0 T'€éHepaTopa, UMEIOT 3Ha-

10 L ——— o —k—l;: ————— &g—_:; ‘{HPFGJII)HO 6om,um§ 3HageHw{ N, Ona-

\ \ rogapst GUKCUPYIOLIEMY Z[eI\/'IC%BI/IIO

0 0,5 L0 15 7T, 0 0,5 Lo 1,5 T, CTa0WIM3UPYIONIETO PE30HATOPA, KO-

TOPBII 0OecIIeunBaeT BEICOKUE 3HAYC-

K 1 ’X\ Ko 1/—\ ff\ aust Q, . Ipu 5TOM HEOOXOMMO OT-

METHUTh Ha KPUBBIX 2—5 HaJIU4ue

0,5 f f 0,5 g ‘1 «TpaHUYHBIX 3HAYECHUI» Frp, nocine

2 2 KOTOpPBIX ¢ yBenuueHueMm I" Habimrona-

0 0 €TCsl pe3KOe YMEHBIIIEHNE MIPEEITbHO-

05 1]’ f 05 0 YKCIIa OTYBOIH N » JanHas Heo-

> J HOPOJHOCTh 3aBUCHMOCTH, KaK 3TO

\ OTMEYaJoCh NpPU aHAIU3E PHUC. 2,

-1,0 -1,0 00ycIIOBJIeHA TEM, YTO YPOBEHB OTpa-

0 0.5 Lo LS 1, 0 0,5 Lo LS5, JKEHHOI'0 CHUTHaJla JOCTUTAeT TOUYKH

ay A nepern6a Ha rpaduke 4acTOTHOI 3a-

1 \ / 1 BHCHUMOCTHU PEAKTUBHOM IPOBOJIUMO-

0,5 05 crub,_ ()) KOIeOATCIBHOM CHCTEMBI,

IocyIe 4ero (PUKCHPYIOMIas Crocoo-

0 0 HOCTb CTa0MITU3UPYFOIIETO PE30HATO-

2 2 pa yxe He obecrieunBaerca. Ha sTom

05 0,5 ydyacTKe XapaKTEepUCTHUK, TAe

\/ \/ Q3KBzQH1’ HquSM QH1<<QH2’ lrapa-

10 1.0 METP MCKaKEHUHN p, PE3KO yBEIUYHU-

Yo 0.5 10 15 1, 0 0,5 Lo 15 T, Baetcs (CM. (bopMyJIy (1)), BBI3bIBAS

COOTBETCTBYIOIIMHA POCT UCKAKEHUHN

) 1 s / aBTOJMHHOTO OTKJIMKA W MOSBJICHHUE

/ \ / \ CKAuKOB. 3HAYEHHUsI Frp C yBeIuue-

0,5 2 0,5 HUEM IapameTrpa CBA3U Bl, Kak BHI-

/ ) / \ \ HO M3 pHUC. §, NMEPEeMEIaOTCs B CTO-

0 / N 0 pony Oonpimux 3Hayenuii I'. Orcrona

/ CIIEYET, UTO JJIs pacuiupeHus pado-

\ Yero Auana3oHa JajJbHOCTH aBTOAMH-

0,5 —0,5 g Hoii CBPJI npennoyTurensHo npume-

/\ / / HeHue crabunusnpoBanHbix CBY-re-
HEpaTOPOB IIPU CUIILHOU CBSI3H.

-1,0 0,5 0 0,5 %, -1,0 -0,5 0 0,5 e s ananu3a BIUSHUS PaCCTOSAHUA

Puc. 9. ®XA §(t,), Q,(t,),UXA x (t,), AXA a (1) 1 AUX a_,(x,) JI0 OTpaykaTesis (4epe3 YHUCIIO OTyBOJIH

CTaOMIM3UPOBAHHOIO aBTOJMHHOTO T€HEPATOpa, PACCYMTAHHBIC MPH N) 1 ipyrHx napameTpoB Ha (hopMy aB-

B,=2,5; B,=a, =1; 0,,=100; 0_,=1000; &,,=0; N=100; I'=0,01 (xpuBsic /); TOJJMHHOTO OTKJIMKA B ClIydae cl1a0oi

I'=0,36 (xpuBble 2) 1 pa3IMYHBIX 3HAUYCHUSAX WHBIX apaMETPOB: CBSI3U paboyero M cTabMim3upyrole-

a —y=p=0, v=0; 6 — y=-0,1, p=0, v=0 TO pe30HAaTOpPOB Ha pHUc. 9 npeacTas-
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a) 0) nenst rpaduxn GXA (T, ), mpou3Bo-

&:2m:300 &:2m:500 woit ot DXA Q (t,)=dd(t,)/ds, UXA
/ 7 Xy (T), AXA a (t) n AUX a_,(x,)-
+3n OTMETUM TaKXkKe, YTO MPHU pacyerax
2 / -~ XapaKTEePUCTUK BHOCUIIMCH BapHaliuu
+271 y. B ITapaMeTpBl PaCCTPOUKH YACTOTHI

7 CTaOMIN3UPYIOIIETO Pe30HATOpa. DTH
+1m /1 +1m ol BapHalLliy BbI3bIBAJIN TAKUE XKe U3Me-
/ . HEHHS B IOBEICHUH ATUX XapaKTepH-

1,00 1,00 Lz CTHK, KaK 1 HEeM30XPOHHOCTb reHepa-
0 0,5 Lo 15 = 0 0,5 o 1,5 = topa. Tak, HanpuMep, IpU BETUUHHE
Q.05 Q paccrpoiiku pezonaropa V=-0,15 s
a ? M30XPOHHOTO reHepaTopa MOIy4YEHBI
30 30 XapaKTEPUCTHUKH, NPUBEJEHHBIE HA
puc. 9, 6, a B cixydae HEM30XPOHHOTO
reHeparopa — Ha puc. 9, a. Jlannoe

20 o
20 L ) CBOICTBO CTaOMIN3NPOBAHHBIX ABTO-
1

+37

+2n

JHUHOB o0ecIieunBaeT BO3MOKHOCTD

10 10 KOPPEKINH «HCKaKESHHSD) XapaKTepH-
! ) CTHK, BEI3BAHHBIX HCH30XPOHHOCTEIO
Lo N N

reHeparopa.
0 0,5 Lo 15 0 0.5 Lo 15 7, W3 ananm3a nomy4yeHHbIX rpaKoB
X 1(‘\ [\ pm | BUJIHO, YTO MPH CI1abOM OTPaKEHHOM
1 5 2 CHTHAJIE, KOTJIA MapaMeTp HCKaKCHHUH
0,5 0,5 P,<<I (cm. kpuBbie [ Ha puc. 9 u 10),
" \ { X & IP‘ \ ®XA §(t,) aBTOIMHA UMEET MPAKTH-
0 YECKU JIMHEWHYIO 3aBHCHMOCTH OT

\ % HOPMHMPOBAHHOTO BPEMEHH T, KaK y
\ cycTeM roMoiMHHOro THHa. Ipu aTom

€€ NPOU3BOAHAS Q,(1,), busuueckuii

CMBICJ KOTOPOl — MTHOBEHHAs pas-

0 05 10 15 = HOCTb YaCTOT 30HIUPYIOIIETO U OTpa-
b B 2 [v3

JKEHHOT'0 U3JTy4CHU, C11ab0 OCIIMILIN-

1 PYET B OKPECTHOCTH HOPMHPOBAHHOI
05 gactotsl Jlomiepa (2 =2m). Xapak-

1 T,
A

0,5
i L , L ) Tepuctika UXA y, (1 )u AXAa  (T)
HpH c1a00M OTPAaXKEHHOM CUTHAJIE SIB-
JSIFOTCSL TAPMOHUYECKUMHU, ITPU 3TOM
X\ f \\ / j M3MEHEHHUS YaCTOTHl M aMIUIMTY/BI
-0,5 =05 W \M/ UMEIOT JIMIIIb OTHOCUTENBHBIE (Da30BbIe
CMEIICHUS], 3aBUCAIINE OT BHYTpPEH-
05 10 15 = HHX I1APAMETPOB reHeparopa (3Haue-

H " HMH Y H ).

al \\ a, ITpu yBenueHnH ypoBHsl OTPaKEH-
/ \ 1 /,,._,____s HOTO H3JIYHEHHs! /10 BENHYHHbI, COM3-
N MEpUMOIi ¢ YPOBHEM 30HUPYIOIIETO
™ U3ITydeHUS, HAOTIONAIOTCS HCKayKeHHS
\ aBTOJUHHBIX XapakTepucTUK UXA,
AXA n AYX (cMm. kpuBble 2 Ha
\ \ puc. 9 u 10). Xapakrep 3TUX HCKaxe-
0,5 ] 05 HUH 32 CYeT BIMSHUS YHCIIA MOTyTIe-
\ pHOJOB N HECKONBKO OTIMYAETCS OT
\\ PACCMOTPEHHBIX PaHEE CMMETPUYHO

1,0 05 0 05 %  -1,0 05 0 05 7y, ZT?:’;“’;*HH(’;F%’?%’;K‘I’; iaB;‘“;M[‘i‘]’;e‘;
Puc. 10. ®XA §(t,), Q(t,), UXA (1), AXA (1) u AUX a,(x,) crabuma- B H . ID%& XH (T.)u AXA “ (t )CT’a_
3MPOBAHHOTO aBTOJMHHOTO I'€HEPATOpa, paccuuTaHHbie npu B,=o, =1; iy I H
0.,=100; 0_,=1000; v=0; &,,=0; I'=0,01 (xpussie 1), I'=0,36 (xpuBbICc 2 Ha a),

I'=0,2 (kpuBble 2 Ha 6) U PA3IMYHBIX 3HAYCHUSAX HHBIX MAPAMETPOB:

a— B,=10, y=0,25, p=0,1, v=0, N=300; 6 — B,=40, y=0,5, p=—0,5, v=0, N=5500

OWIM3UPOBAHHOTO ABTOJIMHHOTO [eHE-
patopa ¢ CHIILHOM CBSA3BIO, PACCYUTAH-
ubie pu B,=10 u N=0 (cm. puc. 2).
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Kak BumHO U3 rpadukoB puc. 9, a, 31ech NpeacTaBiIcH
clydai, MpeaecTBYOIMUN Hadaly GOpMUPOBAHUS
CKauka I10 4yacTOTe IpU BEJUYMHE NapaMeTpa UCKaKe-
Huii p,=0,56.

B ciryuae Hen3oXpoHHOT0 TeHepaTopa (CM. puc. 9, 6)
9TOT mapaMeTp cocTasisieT yxe 0,76, HO CKadyoK Bce elle
OTCYTCTBYET U3-32 yMeHbIIeHus aMIIuTyasl YXA. Crie-
muduyeckas Gopma m3MeHeHns UXA B 9THX cIaydasx
BbI3bIBaeT popmupoBanue XA ¢ mpoTSKEHHBIM TOYTH
JIMHENHBIM yYacTKOM H3MeHeHus Habera (hasbl & MeK Ty
y4acTKaMU ¢ pe3KUM M3MEeHEeHHneM Habera (hasbl B cepe-
JIMHE MIEPHO/IA, TJI€ MTHOBEHHAS PA3HOCTh 4acToT £2,(T,)
umeeT muK. Bup raxoit ®XA §(T, ) 3HAYUTETHHO OT/IHYA-
eTCSl OT «BOJHOOOPA3HBIX» TPAPUKOB XapaKTCPUCTHK,
TIOJTYYEHHBIX JUIS CITy4asi, KOT/la aBTOAMHHBIC U3MEHEHHS
4acTOTbI HAXOAATCS B IpeJieNax JIMHEHHOro yyacTka ya-
CTOTHOMW 3aBHCHMOCTH PEAKTUBHOM MPOBOJAUMOCTH (CM.
puc. 4, [8]). B aToM, kKak HaM MpeACTaBIAETCS, 3aKIIO-
yaeTcs IPUYKHA, 10 KOTOPOH HapyIIaeTCs BbIIOJIHEHUE
coortHomeHws (1) Mpu BEIYXCIICHUH IPEACTHHOTO 3HAYE-
HUS TAPAMETPa HCKAKCHUM p, B CIlydae CHIIbHOTO OT-
paxxennoro curnana. Ilpu sTom «Bonuey AXA a ,(T,)
BCJIEJICTBUE M30XPOHHOCTU I'€HEPATOpa UMEIOT HMOYTH
CUMMETPHUYHBIN BUJ] M HEOOJIBIION crielu(UUecKuii Ha-
KJIOH, CBOMCTBEHHbIM aBTOJUHHBIM CHUTHAJIaM MU Ma-
oM oTpaxkeHHOM curHasie [2—7]. Ilpu nampueimem
YBEIMYEHUH YPOBHS OTpaXEHHOTo u3nyueHuss YXA u
AXA 1ojy4aroT HAaCTOJIBKO CHUJIbHbBIE MCKaXKEHHUs, YTO
OTMEYCHHBIC BBIIIIE HAKIIOHBI BOJTH CTAHOBSITCS MaJI03a-
MeTHBIMU. CIielyeT OTMETHTh, YTO TIPH HATMYUU HEU30X-
POHHOCTH WITH PACCTPOHKH YaCTOTHI CTA0MITH3HPYIOIIIE-
ro pe3zonaropa AUX nmeroT oceByto acummMeTpuio. Kpo-
M€ TOTO, U3 PEe3YJIBTaTOB aHAIN3a XapaKTePUCTUK puC. 9
CJIEIIyeT, UTO 3a CYET HEKOTOPOH PacCTPOMKH YacTOTHI CTa-
OMIM3HPYIONIETO PEe30HATOpa MOKHO KOMIICHCHPOBATH
ACUMMETPHIO YaCTOTHOM 3aBUCUMOCTH PEaKTUBHOM MPO-
BOJIMIMOCTH KOJIe0aTeNbHON CHCTEMBI TeHepaTopa, BEI3BaH-
HYIO HEU30XPOHHOCTBIO I'€HEPATOPa, YTO TAKIKE OTMEYa-
JIOCH BBIIIIE TIPU aHATIM3€ BIUAHUS paccTpoiiku mpu N=0.

Ha rpaguxax puc. 10, a mpencraBieHsl aHATOTHY-
HbIE€ XapaKTePUCTUKU IIPU TOM K€, 4TO U Ha puc. 9, a,
3HaueHun ko3 dunmenta orpaxkenus (1'=0,36), Ho pu
npyrom mapamerpe cBs3u (B,=10) u umcie momyBoIH
(N=300). KagecTBEeHHBIEC OTIHYHUS ITHX XaPAKTEPUCTUK
COCTOST B TOSIBJICHUH CKauKa YaCTOTHI HA XapaKTePUCTH-
ke UXA B BHJIe KOPOTKOTO UMITYJIbCA OOJIBIIION aMILIH-
TY/BI, 4TO 00YCIOBJICHO HEOAHO3HAYHOCTHIO YaCTOTHOM
3aBUCUMOCTH PEAKTUBHOM COCTABIIAIONIECH TIPOBOUMO-
CTH KostebarenbHOM cucTeMbl. C y4eTOM aMILTUTY bl ATHX
CKa4YKOB BEJIMYKMHA NapaMeTpa UCKaxeHu# p,=7,4, uto
YKa3bIBaeT Ha MOSBIEHUE Y CUCTEMBI IO CEMH CTEIIeHEeH
CBOOOJIBI, U3 KOTOPBIX KPOME OCHOBHOTO Pabouero co-
CTOSTHUSI OHa IOKa (T. €. IPU ITHUX IapaMeTpax) «BbIOH-
paeT» B Ka4yeCTBe JOMOIHUTEIHHOTO eIl OJHO COCTOs-
HUE. DTOT UMITYJIbC SBIISETCS IPUUUHON (POPMHUPOBAHHUS
AQHAJIOTUYHBIX MMUKOB HAa OCTAJBHBIX XapaKTEPUCTUKAX:
DXAd(t,), AXAa, (t)uAUX a  (x,)

JanpHeiiiee yBearMueHHE yPOBHS OTPAXKEHHOTO CUT-
HaJla [IpY COXpaHEHUH YKcia OITyBOJH (N) IpUBOIUT K
(hOpMUPOBAHHIO CILTONTHON XaOTHYECKOW TeHEpaIHH
CKauKoOOpa3HBIX UMITYIILCOB XapaKTEPUCTHK, UTO YKa-

3bIBACT Ha OoJiee MUPOKUI BBIOOP, KOTOPBIN «JIeiaeTy
ABTOJIMHHAS CUCTEMA U3 YHciIa pabouux cocTostHuM. 13-
0aBUTHCA OT TAKOTO PEXKUMa pabOThI FEHEPATOPA MOXKHO
IIPpU JalbHEHIIEM YBEIMYEHUH MTapaMeTpa CBA3U MEKITY
pe30oHaTOpaMu, 4TO MPOJAEMOHCTPUPOBaHO Ha puc. 10, 6
JUTs ciraboro (KpuBblie /) M CUIIBHOTO (KpHBBIE 2) OTpa-
’KEHHOTO CHUTHAJIa MIPY BEJIMYHMHE ITapaMeTpa CBSI3H CTa-
ounusupyomero pesonaropa 3, =40. B aTom cydae, kax
BUJIHO M3 XapaKTEPUCTUK, TCHEPATOP 8-MM AUAMa30HA
JUIMHBI BOJIHBI 00€CIIeYMBAET BIIOJIHE YOBIETBOPUTEIb-
HBIH YPOBEHb UCKAKCHHUI CHT'HAJNA MIPU PACCTOSIHUU JI0
oTpaxkaroniero oobekra 22 M. Takol pe3yabraT MOXeT
MPE/ICTABIATE HHTEPEC, HAIPHMED, TIPH HCIIOTb30BAHUH
aBTonuHHBIX CBU-reneparopoB B yCTpOHCTBaX KOHTPO-
JI51 TapaMeTPOB BOJIHOBOAHBIX TPAKTOB OOJIBIION MPOTS-
skeHHoctH [10, c. 49].

W3 ananm3a noy4eHHBIX PE3yIBTaTOB CICAYET, UTO B
ciryvae cinaboii CBsI3U MEXly pe30HATOpaMH B CTaOWITH-
3MPOBAHHOM T'€HEPATOPE MPH BO3ICHCTBUH Ha HETO CHITb-
HOT'O OTPaXKEHHOTO CUTHAJIA B YCJIOBUSIX OOJIBIINX pac-
CTOSIHUH 70 OTPa)aIoLIEro 00BbEKTa BEChbMa CII0KHO
obecreunTh YCTOHunBOe (POPMUPOBAHNE aBTOIUHHOTO
OTKJIMIKA C COXpAaHCHUEM €T0 MH(POPMATHBHBIX CBONCTB
(T. €. IpH MaITBIX HCKaXeHUs1X). OTHAKO B CITydae CHITh-
HOM CBsI3U aBTOAMHHBIN FeHEpaToOp MOKET BIIOJIHE yCTOM-
4UBO paboTaTh B OoJee MIMPOKOM ANHAMUYIECKOM JHA-
Ma30HE U3MEHEHUH TalbHOCTU U YPOBHS OTPAKEHHOTO
U3ITyYCHUS.

Pe3yabTarsl 3KCIEPUMEHTAJBHBIX MCCJIEI0BAHMI

Llenmpro MPOBEAEHHBIX JKCIIEPUMEHTABHBIX UCCIIC-
JIOBaHWH He Obl1a a0COFOTHAS IPOBEPKA BHITOTHECHHO-
rO BBIILIE aHaju3a. B mpencraBieHHbIX HUXKE pe3yibTa-
TaX Mbl OTPAaHUYMIIUCH IEMOHCTPAIMEH JIUIIb Ka9eCTBEH-
HON CTOPOHBI SBOJIONMH MPOUCXOSIINX IIPOIIECCOB B
CTaOMIM3UPOBAHHOM aBTOAWHHOM F€HEPATOPE MPH yBe-
JIMYEHUH YPOBHS OTPAXKEHHOTO M3JIYUYEHHUs, IOCKOIbKY
TIOJTHAS! SKCTIePUMEHTaNIbHAS ITPOBEPKa TpeOyeT HeMaIbIX
(PMHAHCOBBIX ¥ BpDEMEHHBIX 3aTpar.

DKCIepUMEHTAIBHBIE HCCIIEIOBAHNS, KaK 1 B [§], BBI-
TIOJTHSUTUCH Ha TIPEMeEpe MOU(UIIMPOBAaHHOTO TeHEPaTOp-
HOro Moayist 8-mm auanazona «Turens-08M». Monyinb
M3TOTOBJICH 110 THOPUTHO-WHTET PATbHOI TEXHOIOTHH Ha
OCHOBE JIByXM€30BOT0 Ano/a ['aHHa 1 AeTEeKTOPHOTO -
ona ¢ 6apeepom HIOTTKH, CMOHTUPOBAHHBIX BMECTE CO
IIETIEBBIM PE30HATOPOM Ha MOJMKOPOBOH TOMJIOKKE B
BHUJIC BCTABKH, KOTOPAs IOMEIIACTCS B KOPITyC TeHepaTo-
pa[11]. ABTOAMHHBII OTKJIMK CHUIMAJICS C BBIXO/A JIETEK-
TOPHOT'O TN0/1a, HATPYKEHHOTO Ha COMPOTHUBIIEHHE 2 KOM.

B pabote ucrosp3oBascs SKCIIepUMEHTATBHBIA CTEH]I,
oInucaHbli B [8]. ABTOIMHHBIN reHepaTop HENOCPEICTBEH-
HO COCTBIKOBBIBACTCSI C BXOJHBIM (MIAHIIEM aTTEHIOATOPA
(cm. puc. 7, [8]). K BbIXOHOMY (pIIaHIly IMTOCIIEIHETO
MOJIKITFOYaeTcst 0€3 MCIONb30BaHMS JIOTIOHUTEIBHOTO
BOJTHOBOHOTO TPAKTa MIMUTATOP TOTIEPOBCKOTO CHTHA-
na. Paccrostane ot CBU-reneparopa 10 MTHIPEBOTO OT-
pakaTensi UMUTATOpa, KOrja 3TOT MIThIPh HAXOIUTCS B
TOYKE 3aIlycKa UMITYJIbCA CHHXPOHHU3ALMU (CM. pHC. &,
[8]), cocraBnsier 0,3 ™.

BBIXOmMHOI CUTHAI IETEKTOPA TTOCIIE YCHUIICHHS U (DHITh-
Tpaluu B 0JIOKE aHAJIOTOBOM 00pabOTKH clieyeT B 6JI0K
1 poBoi 00padOTKH, I/ie MOJACTCS Ha OUH U3 KaHa-
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0B aHanorosoro Boja moayns NI-9205 B cocrtase
iatgopmel DAQ-9172. [lanee oundpoBaHHBI CUTHAT
noctynain o uatepdeiicy USB B mepcoHanbHbIN KOMITh-
10Tep U1 00pabOTKH C MOMOIIBIO BUPTYAJILHOT'O IPUOO-
pa, coznanHoro B LabView 8.6.

[Tocyie HacTpOMKKM aBTONMHHOTO MOAYJS Ha PEKUM
MaKCHMaJbHOTO SHEPreTHUECKOT0 MOTEeHIKAaa 10 U3J10-
JKEHHOH B [4, 5, 8] MeToMKe Mpyu N3MEHEHNH aTTCHIOA-
TOPOM BEJIMYMHBI 3aTyXaHHUs B TPAKTE ObLTN CHATHI 3aBHU-
CHMOCTH K09 puumenTa rapMoHuK K 1 ypOBHs rapMo-
HUYECKUX cocTaBisommx (n=1, ..., 5) cnekTpoB aBToO-
JUHHOI'O OTKJIMKA MCCIIeyeMOro reHeparopa o u3me-
HEHUIO aMIUTUTY/IbI ¢, (7) KoJeOaHui OT BETMYMHBI MO-
Jynst ko3 duimenTa oTpaxkeHus [, BEIYUCIIEMOTO M0
dopmyne I'=(10-%12)12 ‘tne D=2(D, +D_+D, )— 06-
11ee 3aTyXaHue U3JIy4eHUs OT FeHepaTopa JO UMUTATOpa
v obparno; D, , D, D, — BeIpaxkeHHbIE B 1b 3aTyxa-
HUS B aTTEHIOATOPE, BOJIHOBOJAHOM TPaKTEe U UMUTATOPE
COOTBETCTBEHHO.

CyMMapHbIe TIOTEpU B UMUTATOPE U BOJHOBOAHOM
TpaxTe coctaBmin okoino 1,5 nb. ['paduku 3THX 3aBUCH-
MocTel npezcTaBieHbl Ha puc. 11. B xone cusTHs 3THX
XapaKTEPUCTUK ObLIH MOJTyYEeHBI TAKOKE IPEICTaBICHHbIE
Ha puc. 12 ocuMuIOrpaMMbl M CLIEKTPOTPAMMBI aBTO-
JUHHOTO OTKJIMKA MTPH PA3IMYHBIX 3HAYCHUSIX K03 du-
nueHTa oTpaxenus. OKpy>KHasi CKOPOCTh JIBHIKEHUS OT-
paxaTes MOAJAepKUBAIACh OCTOSHHONW Ha ypOBHE
1,5 M/c, 9TO COOTBETCTBYET IOILICPOBCKOM YaCTOTE CHTHA-
ma okono 320 'y mpy HampaBIeHUN €T0 TIepEMETIICHUST —
OTreHeparopa.

[Tpu cpaBHUTETTLHO MaJIOM YPOBHE OTPasKEHHOTO CHT-
Hana (I'<0,1) ¢popma ocimorpaMMsl aBTOUMHHOTO OT-
KIIMKa @,(T) BeCbMa OJIM3Ka K CHHYCOU/IANIbHOM U UMEET
CPaBHUTENIBHO MaJible ucKaxeHus. C yBeIMueHueM Be-
mauHE [T popma nckakaeTcs 3ameTHO cuibHee. Tak,
npu ['=0,2 kosppuument rapmonnk K _cocrasmser 30%,
YPOBEHb BTOPOM rapMOHUKU BCEro Ha 8 nb HUXKE ypOB-
HS MepBoi rapMoHHKH (cM. puc. 12, a). Kak BuaHo 13
rpadukoB puc. 11, npu nanbHeNIIeM yBeIHYEHUH KOI -
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Puc. 11. 3aBucumoctu ko3 duimenTa rapMonuk K, (a) 1 ypos-
HS TApDMOHMYECKUX COCTABIISFOLIMX (C TIEPBOIA 110 TIsiTyO: [, 2 —
Ha a, 3, 4, 5 — Ha 6) CIIEKTPOB aBTOJJMHHOTO OTKJIMKA [€HEPATO-
pa Ha Juozie I'aHHa 110 M3MEHEHHUIO aMILTUTY B! @, (1) Koneba-
HUH OT BENMYUHBI MOAYIs Kodpduimenta orpaxeHus [
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Puc. 12. OcummiorpaMmsl (ciieBa) U CIHEKTPOTPAMMBI
(cmpaBa) BBHIXOJHBIX CHTHAJOB @,(T) MO M3MEHEHHUIO
aAMILTUTYABl KOJICOAHHH, MOJy4eHHBIC OT JBYKYLIETOCH
OTpakarelss MPU Pa3TUYHBIX 3HAYCHUSAX MOAYJIS Koddu-
LOUEeHTa oTpakeHus [
a—02;6 —03;6 —04;e —0,5

¢unuenrta orpaxenusa [ B quanasone 1o 0,4 ypoBeHb
NEPBOM TapMOHUKHM a (1) pe3Ko yMEHbIIAETCH, a ypoB-
HH BBICIINX TapMOHHUK — Pe3Ko pacTyT. [Ipu sToM Ko-
¢ duIMeHT rapMoHUK Jgocturaet 85%. D10 cBsA3aHO,
MIPEXKJIE BCETO, C KHEIIMHEHHOCTBIO» HATPY3KH, a TAKXKe
C HEJIMHEHHOCTHIO TeHepaTopa Mo aMIUIUTYIE, KOTopast
CBsI3aHa C IIPOLIECCOM MpeoOpa30BaHus aBTOAMHHBIX U3~
MEHEHH YaCTOTHI B U3MECHEHHS aMIUTATY/IBI KoJieOaHUH.
[Tocneqnee moaTBEPK1a€TCS pOCTOM YPOBHS BTOPOU rap-
MOHHMKH @,(2) aBTOJMHHOTO OTKJIMKa. HeMOHOTOHHBIN
POCT TPEThEH rapMOHUKH @ (3) Ha 5TOM K€ y4acTKe Xa-
PaKTEepUCTUK OOBACHSIETCS HaU4MeM HEKOTOpoil pac-
CTPOUKHU CTaOMIM3UPYIOIETO Pe30HaTopa u COOCTBEH-
HOH 9aCTOTHI TEHEPaTopa.

[pu noctmxennn ko3 GuIMeHToM oTpaxkenus I 3Ha-
yerus 0,4 MPOUCXOJAT Ka9eCTBEHHBIC U3MCHEHHS B aB-
TOAMHHOM OTKIWKe. Kak BUIHO M3 OCHUIIOTPAMMBI
puc. 12, 6, mpu 3ToM 3Hau€HUH | B aBTOANHHOM OTKJIHKE
TOSIBILSIETCSI TTYOK, KOTOPBIH 00y CIIOBICH EPEXOI0M Ya-
CTOTBHI 32 TPAHHMIIB! TIMHEWHOTO YIaCTKa YaCTOTHOH 3aBHU-
CHMOCTH PEaKTUBHOM MPOBOIUMOCTH. J{anbHeliee yBe-
mueHue [ BBI3BIBACT JIUIIB POCT aMILTUTY/IBI 3TOTO TIHY-
Ka (cM. puc. 12, 2) 1, COOTBETCTBEHHO, 3HAYUTEIbHBIH
POCT YPOBHS BBICIIUX FTAPMOHUK aBTOJIMHHOTO OTKITHKA.
JanHbIe 0cOOEHHOCTH (POPMHUPOBAHHMS ABTOTUHHOTO OT-
KJIMKA 3HAYUTEITHHO OTIIMYAIOTCS OT TAKOBBIX JIJISI CITydast
OJTHOKOHTYPHOH Kosie0arenbHOM cuctemsl [12].

TexHoMoOrus M KOHCTPYHpPOBAHHUE B YTIEKTPOHHOI anmapatype, 2011, Ne 5

53



CBY-TEXHUKA

CpaBHeHuHe TpeCTaBICHHBIX Ha puc. 11 u 12 ombIT-
HBIX JJAHHBIX C COOTBETCTBYIOIINMHI JAHHBIMH PACUCTOB,
MPUBEJICHHBIX Ha puc. 5 1 7 B [1], moka3pIBaeT Kaue-
CTBEHHOE COOTBETCTBUE TEOPETUUECKUX U DKCIIEPUMEH-
TaJIbHBIX PE3Y/BTaTOB.

3akJoueHue

Brinonaennbie uccienoBanust aBroguHabIx CBU-re-
HEPaTOPOB, CTAOUIM3HUPOBAHHBIX BHEIITHUM BBICOKOI00-
POTHBIM PE30HATOPOM, ITO3BOIMIIN OMIPEAETHTH OCOOCH-
HOCTH (DOPMHUPOBAHUS YACTOTHBIX, AMIUIUTYIHBIX, aM-
TUTATYTHO-YACTOTHBIX, & TAKKe (Pa30BBIX XapaKTePUCTHK
B YCJIOBHUSX BBICOKOTO YPOBHS BO3ACHCTBHUSI COOCTBEH-
HOTO OTPa)KEHHOTO U3y4eHuss. OCHOBHBIC PE3YJIbTATHI
9TUX UCCIIEIOBAHUI COCTOST B CIIEAYIOLIEM.

OCHOBHOW MPUYMHON NCKAKEHUH aBTOAMHHOTO OT-
kiuka CBY-reHepaTopoB B citydae OOIBIIOr0 OTpaXkeH-
HOT'0 CUTHaJIa SIBJIETCS HErapMOHUYHOCTb M3MEHEHMSI
PE3UCTUBHON M PEAKTUBHOM COCTABIISIOMINX KOMILIEKC-
HOIi MPOBOJMMOCTH HATPY3KH IPU PABHOMEPHOM U3Me-
HEHUH (a3bl OTPAKEHHOM BOJTHBI, @ TAK)KE HETMHEHHOCTD
YaCTOTHBIX 3aBUCUMOCTEH PE3UCTUBHON U PEAKTUBHOM
COCTABILIIOMINX KOJIeOATeIbHOW CHCTEMBI TeHepaTopa.
BHyTpeHHMe cBOWCTBaA reHepaTopa, Takue Kak ero He-
H30XPOHHOCTbB U HEN30I[POMHOCTb, a TAKKE HAITMYHE Pac-
CTPOMKH YacTOT CTAOMIM3UPYIOLIETO PE30HATOPA U COO-
CTBEHHOU YacCTOThI F€HEPALIUH SABJISIOTCS IOTIOJIHUTEIb-
HBIMH (DaKTOpaMH, BBI3BIBAIOIIMMU HCKaxeHHs. [Ipu
3TOM, OJHAKO, C TOMOILIBIO 3TOM PACCTPOMKN MOXKHO HE-
CKOJIBKO CKOMIIEHCHUPOBATh BIUSHUE BHYTPEHHUX
CBOWCTB Ha MCKKEHUS U TEM CaMbIM JIOOUTHCS pacIiu-
PEHUS AMHAMUYECKOTO AUara30Ha aBTOAUHHON CUCTEMBI.

g yMeHbIIeHUs] ypOBHS UCKa)KEHUI aBTOJJUHHOTO
OTKJIMKA IIPU BBICOKOM YPOBHE OTPAKEHHOT'O M3JTyYEHHS
MPEANOYTUTENIbHEH HCII0Ib30BATh CUIIBHYIO CBSI3b MEXK-
Iy pezoHaTopaMu. IIpu TakoM yciioBUM OJJHOBPEMEHHO
pean3yroTcs TOCTOMHCTBA OJTHOKOHTYPHOTO TeHEepaTo-
pa, UMEIOIIETO JINHEHHbIE YaCTOTHBIE 3aBUCUMOCTH CO-
CTaBJIAIOLINX IPOBOJUMOCTH PE30OHAHCHON CHCTEMBI, U
CTaOMIM3UPOBAHHOTO T€HEPATOPa, 00CCIICUNBAIOIIETO
BBICOKYIO (DHKCHPYFOIITYIO CTOCOOHOCTD YaCTOTHI.

BenuunHbl aBTOAMHHON IEBUALIMK YacTOThI U BpeMe-
HU 3aI1a3/[bIBaHNs OTPAKCHHOTO U3ITY4YCHHUs, OTIpeIeIs-
IOLIHE BEJIMYMHY MapaMeTpa UCKaKEHHH aBTOAMHHOTO
OTKJIMKA, TAaKXKE BBI3bIBAIOT JIOTIOJIHUTENIbHBIE HCKaXKe-
HISI B 9TOM CIIydae, Kak ¥ B CIIydae c1adoro oTpakeH-
HOTO CUI'Haja. YCTaHOBIJIEHO, YTO IPU CHJIBHOM OTpa-
YKCHHOM CHTHaJIe TPAHWYHOE 3HAYCHHUE TTapaMeTpa UCKa-
JKEHUH TIOJTy4aeTCsl MEHbIIE eJIMHUIIB, YTO OTIMYAET eT0
oT ciy4as cinadoro curaana. [I[puunHbl TAKOTO OTKIIOHE-
HUS OT U3BECTHOIO YCJIOBUS OOYCIIOBJIEHBI OCOOEHHO-
CTSIMH HEJTMHEITHOTO ITOBEICHIS KOd(h(PHUIIMEHTA OTpaxKe-
HUS Harpy3KU reHepaTopa.

Pesynbrarsl paboThl IPEACTABIISIOTCS OJIC3HBIMU TIPH
MHTEPIPETAIMH PE3YTBTaTOB SKCIIEPUMEHTAIIBHBIX UCCIIe-
JIOBaHUH CTaOMITN3UPOBAHHBIX ABTOIMHHBIX T€HEPATOPOB,
B3aUMO/IEHCTBYIOIINX ¢ COOCTBEHHBIM OTPasKEHHBIM U3~
JTy9eHUEM, IIPU aHaJI3e 0COOCHHOCTEH (POPMUPOBAHTIS
CUTHAJIOB aBTOJMHOB, PAcYeTax XapaKTepPUCTUK, a TaK-
ke Tpu ontuMuzanuu napamerpo CBU-reneparopos,
MpeHa3HAYCHHBIX JJIs AaBTOJWHHBIX CHCTEM ONMKHEH
paaNOIOKaIK U APYTUX LETEH.
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