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OB OJHOM METOJE HAXO)XIEHHUS CTALLMOHAPHOTIO
' PEIWIEHUS OJs ABTOFEHEPATOPOB

M. C. POVITMAH

(ITpencrapnena mayyHelM ceMHHApOM Kadeaphl PaAHOTeXHHUKH)

ABrorenepatop* mnyTeM CTPYKTYPHEIX npeobpa3oBaHuli  MOXKET O6LITb
CBeleH K CTPYKTYPHOH CXeMe, NpHBeJeHHOH Ha puc. 1. OH onuceiBaeTcs
HeTUHEeHHBIM A (epeHlHaNbHEIM YpaBHEHHEM mM-TO mOpaika (m >>2)

W [E (x, x...)] —1 =0. (1)

JJtst IPUONHKEHHOTO DELIEHHsST CHCTEMBI 2-TO NOPSAKA ¢ ONHHM HeJH-
HefHbIM 3JIEMEHTOM NPHMEHSIOTCS XOPOIIO M3BECTHHIE METOAB MeAJEeHHO
MEHSIIOLUXCS aMIVIMTYA (pa3pabGorann Bau-mep-
[Tomem [1], JI. V1. Maunensinramom, H. 1. ITa-
nanexcu [2]) m masoro napamerpa** (mpemJo-
1 ke A. A. AunponoseiM Ha ocHoBe pabor A. ITy-

wF(xx.)] ~  amkape [3]). S

— Onuako ciefayer 3aMeTHTb, UTO MeETOJ Mej-
JIEHHO MEHSIIOLIMXCA aMIIUTYd TIPHMEHHM TOJb-

Puc. 1. KO TOrJa, KOTZa MOXKHO OTBJIEUbCS KaK OT HEJH-
HEMHBIX HCKaXKeHWil (GOPMBI, TaK W OT HeJHHefl-
HBIX CMEIIeHHH YaCTOTHL

Psiy Mmoxudukanuit MeToga Majgoro mapaMeTpa H3MAraeTcs B [4]. Oasn
MCCICI0BAHNA HEJNHHEHHBIX CHCTeM 2-TO NOpSIAKAa MOXKET GHTb 3(PheKTHBHO
HCIIOMb30BaH H METOJ INepeMeHHoro Maciuraba (¢ GOJBLIOH [IOJHOTOH OH
Ian 8 MoHorpaduu [5]).

BecbMa maraanusiM siBsiercs Meron ¢asoBoro NpoCTpaHcTBa (paspa-
6orau X. Jleors [6], A. Jlbenapaom [7], A. A, AunponoBsM, B. A. Burrom
u C. 3. Xainuneim [3]). Bee Gosbliee npuMeneHne, 0COGeHHO B aBTOMATHKE,
[I0IYy4alOT pas/iHYHLIe MOLM(DHKANMH TapMOHHYECKOH JUHeapH3aUMH HeJH-
HEHHEIX cucteM*** [8, 9, 10, 11 n ap.] (ocHOBEI ee 3aJoXKeHBl B paboTax
H. M. Kpnutosa, H. H. Boromo6oga). JlOCTOMHCTBOM = TapMOHHYECKOH Ju-
Heapusauuu fABJACTCH TNpPeXAe BCEro TO, YTO BO3MOXKEH aHAJH3 CUCTEM
MoGOro NOpsIfKa € OfHAM HeHHEHHBIM 371eMenToM. OZHAKO MOMyIeHHe yTOY-
HEHHEIX DENIeHNH CBA3AHO C PPOMO3JKHMH BBIYHCIECHUAMU (HanpuMmep, mpH-
embl }O. H. TomueeBa) u MaJiofi HaraIHOCTBIO. '

* B macrosimleit paGoTe PacCMaTpHBAIOTCA ABTOTEHEPATOPH Ha Gase VCHHTEbHBLL
SBCHBEB, a He NBYXIOJIOCHAKOB C OTPHIATENbHBIM COf[POTHBJEHHEM.
** Merox Masoro napaMeTpa NDMHLMIHAJIGHO IDHMEHHM # A AHAMH3A CHCTEM
BEIILE 2-T0 MOPALKA. )
#*%* AHanu3 aBTOreHEPATOpa METONOM SKBHBAJEHTHON JIMHEAPU3alUHY KPYTH3HBI JaM-
let 611 Briepsble mposeen FO. B. Ko63apesum [12].
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3aMeTHM, UTO TIpH aHalnH3e CHCTEM AaBTOPEryJHPOBAHUS HHTEPECYIOTCH
YTOUHEHHBIM pellleHHeM IIpeXJe BCero AJsg ocHOBHOH rapmonuku. Hac xe
BecbMa HH'TepecyIOT M HeJMHEHHble HCKa’KeHWs Ha BBIXOJle TeHeparopa.

HoaTOMy, HECMOTPS Ha OTHOCHTEJIBHO XOPOIUIO paspaéoTaHHy}o TEOpHIO
KBas3HJHHeHnbIX aBTOROJeGATeNbHBIX CH-
CTeM, aBTOp cuej1 ONPABAAHHOM IMONBITKY
YIOPOCTUTh aHAJH3 H cHeJaTb ero 6oJiee . LWy (W)
HarJsaHBIM, :

CrpyKTypa aBTOTEHEPATOPa MOZKET

OblTb TIpUBeleHa K BHAY, NAHHOMY Ha ‘
puc. 2, rtne W ., W ,—auneiiHble 38eHbs, W, (1) Wy, (W)
W, — HeqmHeliHOe YaCTOTOHE3aBHCHMOC )
3BEHO.

Ilpu nojaue Ha BXOJA HeJHHEHHOTrO Puc. 2.

3BeHa (TOuUKa @) CHHYCOWAAJBHOTG CHT- _
nana U, sin of nepeas TrapMOHHKA EHIXOAHOTO HAalpsiKEHWs paBHA
2

~

- J W, [U,,sinot] Uy sin wtdet.
0
g U
mBHIX __ u//“ (ll) , (2)
. v, -
6yneM HMEHOBATL JHHEAPU30BAaHHBIM (OCpPeIHEHHBIM) KO3()PHIHEHTOM Tie-
- pe/layy HeJHHEHHOTo 3BeHa.
Beanunna W, () Temnepb 3aBHCHT OT aMIJIUTYLHOTO (CpeiHero, aeii-
CTBYIOILIETO) 3HAYEHHUS HAMPSKEHHS, HO He OT MIHOBEHHOTO.
YpaBuenue (1) MoxeT ObITb NepeNnuCcaHo B BHAE

W oy (0) 5@ W (1) W 4 (0) 7@ — 1 =0
Mensasa o6osnauennss Ha Gosee NPUBLIUHBIE AJS PaJHOMHXKEHEpa
u;/m ((1)) = .Bn ((1)) H WH (LL) ' WJQ (m) = KH (u) 'Ry ((’)) = K(LL) (mj’

IOJIYUH M

U o SID 0F =

Ornonrenne

K (1) (05, (w) &’ 5 @reg @l

Cucrema OyneT reHepUPOBATh HA MACTOTAX ®, AJA KOTOPHIX BLITIOJ-
HSIIOTCSI OGLeH3BeCcTHbIe YCAOBHS GaJaHca (a3

¢ (©) + 95 (0) = 93 (0) = 2nx (n=0,1, 2...) (3)
K (1) (0)-B (@) > 1. (%)

Ecau ycnosus (3), (4) BHINOJHSIOTCA TOJBKO Ha OJHOH 4acToTe, TO KO-
aebanusi OyAyT KBasurapMoHudeckHMH. Hacrora reHepauus (o) B MTEePBOM
npuOanKeHnu onpejensercs u3 (3), a aMnJmTyna KoseOauull U3 ypaBHEHHSs

\ K(2) (0)-8 (o) = 1. . )
J]eI‘KO 3aMeTHTh, 4YTO MIJd VCTOPIT-II’IBOCTH CTdHI’IOHapHOFO pemeHHﬂ I[OJI}KHO
BLITIOJIHATLCS YCJADBHE ,
dK (u) ,
kil bt : (6)
du

Qopmyas (2, 3, 5) cnpaBeAJHBLEl BHe 3aBHCHMOCTH OT TOTO, Ile pacnoyoxe-
HO HEeJIHHENHOE 3BeHO (eCJH, KOHEeYHO, HeJHHEeHHOCTh BXOLHOTO U BBIXOJHOTO

. CONPOTHBJIEHHH 3TOr0 3BE€HA MaJO BJHUSET HA CHCTEMY, 4TO OOLIYHO Ha HpaK-
THKE H CTapaloTCcA AesaTh).

AMIJIUTY /L



OKBHBANeHTHAs TOGPOTHOCTh CHCTEMBI ONpPeAe/seTCs 13 BhIpaKeHHS

Q, = dog(w) ©
g T= e v e,
© do 2
[Tocne HaXOMKMEeHWS AMIVIMTYAbI H YACTOTHl TEHEpALMH ONpeJesuM .
B NMepBOM NpHGAHKeHHH K03(QQHIHeHTE rapMOHUK TeHepaTopa, paccMaTpH-
Basl €r0 KaK YCHJIHTE/Ib C NOJIOXKHTeNbHON 06paTHOl ¢Bssbio [13]

Fone = oy (M
1~—@ (no)-K (1) ()’ _
Tae K,y — KO3()(UUHeHT n-0ff rapMOHHKHM ycuauteas Oe3

_ . noaoxureasolt OC;
8, (nw), K(u) (no) — ko3pduinenTsl mepepaun AAA A-H rapMOHHUKH
unenu INOC u ycuauresss cOOTBETCTBEHHO.
Taxoil nepexoi He TOJBKO VHPOLLAET ONpeJeseHHe HCKAXKeHHUs, HO
M PE3KO ynpoluder HAXOXKJIEHHe B CJaydae HeOOXOLUMOCTH YTOUHEHHOTO
peleHns. ,
‘ [Tpakruueckn, mpu pacuerax mMoxHo B- (7) BMmecto K{(u) (n®) moxcras-
JisiTh K(nw@) (T.e. ciuTaTh YCUIHTENb JHHEHHBIM).
Mrax, nopaxoK HaxoxIeHHs I1ePBOrO NPHOIHMKEHHS CJIeLYIOMHI:
1) onpenensiem no (3) 4acToTy reHepaliH;
2) HaxXO[HM JIHHEADH30BAaHHOE 3HaueHue KOIQHIHeHTa meperaun He-
JIMHCHHOrO 3BeH4;
3) us pasenctBa (5) onpesesseM aMIHTYILy BXOAHOrO CHTHAMA U, .,
2 3aTeM H aMIJHATYAy uepBod rapmonuku U ... Ha BbIXOJe reHeparopa

K(ll) ' Um = Um BBIXS

4) no ¢opmyne (7) BbUHCHSIEM HeJIHHEHHBIE HCKAXKEHUA TeHEpaTopa.
GOJbUIMHCTBE CJy4YaeB NEepPBOr0 HPHOAHKEHHT BIOJHE 0CTATOYHO.
u CTpeMJIeHI/Ie K IOBEIIIEHHIO TOYHOCTH PACUETOB He onpasiaHo. Ho HHorna
HaXOXJIEHHUE YTOYHEHHOTO peIleHHsl NPUHLUNNAJAbHO Heobxonumo. [IpumMent-
TEJBHO K aMIJHTYIHO-CTaOHIbHLIM TeHepaTopaM 3T0 Tpebyercst Je/iaTh,
KOTZa HEJUHEHHOCTh HMeeT HeyeTHbIH XapaxTep. BBHAY BaKHOCTH 3aTpOHY-
TOTO BOIpPOCA PACCMOTDPHM €r0 NOApPOOHee,
dynxuns HenaHHelHoro saemerta f(x) (nammb, Tpaﬁsncmpa, oHoja)
Mmoxer OBITb IpeAcTaB/jena B BHAe psifa Tsfivopa umun Makjopena®

_pey % dF(0) | x2af(0) xl_dif (0)
lf(X)—f(O)Jr“ T TR + —

€ OCTaTOYHHLIM

i+1 divif( 'x)
R, =—2___. 0< 6 <1
. (G deit O<o<D),

T. €. NOJHHOMOM Z/-TO TIOPAAKaA

f(x)=H0+K’x+f{//x‘2+...+](éxi’ - ®)
A2F () .
K:d/‘(m; K”:L.m; Ki:l_m.
ax 2 dx? il dol

Il 37€KTDOHHBIX 3/1eMeHTOB psh (8) sBisiercst GBICTPOCXOASILIHMCS,
H IPH aHaJH3e aBTOreHepaTOPOB JONYCTHMO OrpPAHHYHBATHCS  MEPBBIMH

* Tak Kak Hac HHTepeCYIOT HMINPOKOJHANA30HHBle TEHEPATOPH!, TO HEJHHEHHOCTH MOMKHO

CYHTATb MAama0 3aBHCHIHMH OT YAaCTOTRI M, CHEJOBaTeNbHO, (YHKIMeH JHIIbL OXHON nepe-
- MEHHOH. '
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TpeMsl 4jeHaMu®, KOTOpble AalOT TOJHYI KauyeCTBEHHY KapTuay o H2
(nmocTosiHHAs, YeTHAS ‘U HeueTHAs COCTABJIAIONINE).

Ilonyckaemad np 3TOM omHOKa OOGBIYHO MEHbIe CYLIeCTBYIOHIEro pas-
Opoca mapaMerpos..

Hrak, annpokcumupyst kosdduuuedr nepeiaun Heauneinoro ssena K.
B Buie psaja (8) u nomaB Ha ero Bxoa U, sin ot, Ha BHXOAe MOAYYIHM:
Ugpx (t) = Urn sin (Dt'KH\ [Um sin wt] - (K}[ =+ ?I Kl: U?n) .
’ | R ’ S "
U, sinof + — Ky U,Q,,,~—1—l(H Uhcosth——l—KHw (9
2 2 ' 4
-3
Uy sinot = 2 A usin (not -+ o)

JluHeapH30BaHHOE 3HAYEHHE KOIDDHIHEHTA YCHIEHHS PABHO

Kwum=pn+%m0ﬂxmm. o)
JIerxo 3aMeTuTh, 4TO ﬂ;ﬁf}_: 0, ecau B pasjoxeHud (8) OTCYTCTBYIOT
u .

YeTHble NMPOW3BOJHLIE, T. €.
erO) _ o 40,
dx? ’ dxt . '
K (u)

: d
Ho ecan R =(, To ycTO{uMBasi renepanud HeBO3MOXHA (pedp
u

MJIET TIOKA O CHCTEMAX C 6€3bIHchLHOHHbIMH HeaunefHocTamu (BH3).

HTO6H OKOHUATEJNbHO CYAHTL O CTAOHIBHOCTH MEPUOAHYECKOrO pPexHMa,
Heo0XOMMO HalTH €ro YTOUHEHHOe pelleHue.

Hrak, MoxHO chopMyaHpoBaTh Ccliedyiouee Opasuao (oHO Oyaer
VTOUHEHO): €C/id B PA30OMKHYTOH CHCTeMe aBTOreHepaTopa HpH Iojade Ha
€€ BXOJI CHHYCOHMJAJbHOIC CHFHAJa Ha BBIXOAe OTCYTCTBYIOT HeueTHble rap-
MOHHUKH™* TO 00s3aTeJbHO Tpe6yeTCH ONpele/IsiTh YTOUHEHHOe pelleHne.’

15t naxoXKIeHHs: HeJTHHeHHLIX HCKaXKeHHH H YyTOYHEHHOTO pelleHHs BOC-
10Jib3yeMCs CJAEAYIOLINM IPHEMOM:

Mogagum Ha BXOA YCHJIHTENST CHHYCOHMAATbHOEe HaNpsixKeHHe OT I/ICTOqs
HUKA C BHYTPEHHHM CONDOTHBJIEHHEM, DABHBIM BLIXOAHOMY 3BeHy B, (©)
Kosdpduuneur nepenaus mo OCHOBHOM TapMOHHKE omnpenesieTcs Mo (10)
4 KO3(GUUMEHTH BBICUIMX FAPMOHUK YCH/IHUTE/S PaBHLI

a

Ke (n K (1) (e
ny":M-Kn(Ha)zM-Kn(m), N (11)
" Koy (0) K () (o)
2n
BV - Hams) ——-———ff( [U,, sin wt] U, sin notdwt.
» U, K

* Ydier BBICHIMX HEJHHeHHOCTEHl CTPOrO HeOGXOAAM BO BCEX TeX. CJyYasX, KOIAa
YaCTh CHrHAJIAa NOMeXH (UK NMOMeX) 3a CueT KOMOHHAIMOHHBIX YIEHCB MQJKET NONacTp B
30HY M[pPO3PAUHOCTH YCTPOHCTBA, M 3TOT (aKT CylnecTBeHeH (HanpuMep, B IIPUEMHHKAX all-
napatrypol pajaHopasBefxH). B Hekotopmx cayuasx, HANPHUMep, IIPH HCHOJIb3OBAHUH OMOP-
HBIX JHOJACB, ILleecoo0pa3Hee MPHMEHATh KYCOYHO-JHHERHYI0 amnpokcumauuio, Ho kakosa
Obl He 6blaa aNmpOKCHMAIH st H2 uuxkecpenanybie BHIBOAB OCTAIOTCA B CHJIE,

dK(U)
daUu

* HenocpeactseHHo H3 (9).-BHOHO, 4TO

azf(0)
MOHHKH, T, €. €CJIH  —
dx?

# 0,ectd  HMeEIOTCsl HeYeTHble rap-

11



KoadduunenTsl rapMoHHK JI/ig reHeparopa MOJAYYHM, NOJCTaBHB 3Ha-
yenne K, B Bolpaxenue (7). Ha seixone remeparopa Oyjem HMEThb

q
Upprx (t) = 2 An sin (fl(l)t + 9,)-
ne=1

YTO4UHeHHOe pellleHHe MOXKHO HalTH, aHaAH3HPyd KOMOHHAIHOHHBIC
npoayKTol. Hanpsi:kennst rapMOHHK C BBIXOJla TE€HEpaTOpa uYepes IENb MoJo-
¥KHUTeJbHON 0OpaTHON CBA3W | CHOBa NOCTYNAIT HA BXOA HeJINHEeHHOro 3Be-
Ha. Tenepp MBI [OJI2KHBl HAHTH KOMILIEKCHBIH Koatb(pHuHeHT nepenaun HOI,
VUHTBIBAS, YTO BMECTO CHHYCOMAaJbHOrO cHrHaaa U, sin et Heo6xoanmo
B W, [u(t)] noncraBagarb creKTp

A q. S '
u(t) = 24,,@” (nw) sin [not + ¢, 4 ¢ (n0)]. (12)
n=1 '
Koadduunenr nepepaun HI
Ko yron (8) = Hoye () €0 = “Immss oo g () 1 0,0, () + 00K, (8),

U

: (13)
rae A K (u), K (1) — 1OMOMHKHTE bHBIE COCTABASIOWNE KO3(pGuIHeHTa e-
peaaud, 00YC/JAOBJEHHBIE NOABJIEHHEM B CIEKTPE Bhl-
XOAHOTO HATPSKEHUS KOMOHHALMOHHEIX COCTABJSIO-

ILUX OCHOBHO{ YacTOTHL. \
Bee BHIKJNAAKH 1o ompefenunio AjK, (#) u AK, (4) MOXKHO pe3ko
VIPOCTHTD, €CJIH BOCMOMb30BATLCS [IPaBHAAMU KOMOHHATODHKH M y4ecTb, uTO

Bl(n—1)o] > B(no)e. (14)

JICNONHATeNBLHYIO COCTABJSIOMIYIO TEPBOM TapMOHHKH JAaAyT KOMGHHAIHM
wyieHoB psifoB (8) u (12), creneHu KOTOPHIX paBHBI

m

! n— i I i+0 = 1’.
n+0
Ho BenencTsum  3aryxamusi HeHHeHHOCTH® H yc/10BHA (14) OCHOBHOI
BKJIaJ aeT cOCTaBJAI0ILAs (n~—1) (2—1).
OcnoBanueM /15 JajbHeHIIEro yIpoOUIeHHsT aHadH3a ABISeTCs peaabHo
. ‘MMEIOIeCCs OrpaHHYCHHe A/ BCeX PACCMATPHBAEMBIX reHepaTopoB-— Ma-
JIOCTh HETUHEHHBIX HCKaXKeHHH Ha BHIXOJE.
CJlenoBarenbHo, <«HeJHHEHHOe cMellenue» (asbl NEPBOH . rapMOHUKH
HanmpsKeHHs Ha Bbixoge HO 1o orHOmWeHH K BHIXOJHOMY  HEBEJIHKO
H C J0CTATOUHBIM OCHOBAHHEM MOXKHO CUHTATh

CosgoHazl—l—@fiézl. : .
Torna
HHYT (ll) %KH (LL) 'I" AlHH (LL)
H . .
Oy = Arc sin i AzHH (Ll) i ~ arc sin M
Ky (1) + A K, () Ky (u) ,

Y4uTHBasi, YTO CyMMapHbil ()a3s0BHIH CABHL AT NepBOH# TapMOHHKM
pPaBeH HYJIO [CM. (3)]

= U, K, (w)- an(w)ﬁ(w)mAB ),
* Jlnsi onpeneleHHOCTH OI‘OBOpPIMCﬂ, YTo MO 3aTyxaHHeM HEeJUHEHHOCTH HPHHATHE
"ycqonnﬂ iK Upn > id K U3 H —&%KHU; >§(:]Kﬂ U;,ll
*E HPHHHTbIe ynpome}mﬂ He SABJSIOTCH NPHHLIHUNHAMBHO HEOGXOAHMBIMH.

rrer
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MonpaBKa Ha aMILIMTYLY W HaCTOTy OCHOBHOH rapMOHHUKM KoJeDaHHi om-
PeAEAETCA M3 PaBEHCTS

Aoy K (20)

MK, (1) f}( [Umsinwt,_ Re : ).
K, (u) U K (n)= 1 — K () (20) B (20)
, | : . (15)
-8 (20) cos 2(»”2 sin ofdot = K”‘ -A4,, Re K (u) (2(”) i (2(»)' ;
“ l Ky (1) K, (u) [1—K (1) (20) B (20)]
AQK(LL) .
Ko v, ®
K. (u) U K ()= f [ svm £ Im-
A2” (20 B (20) sin th] cos wtdef =
LZ) (20) B (20)
_ M4 m K (u) (20) 8 (20) . (16)
K, () Ko (U) [1 — K (&) 20)B (20)] -
Ho ' ' ' .
A2H = L ”{}'{| UrQn = 1_| m Urgn = I{QHA1H - K2HKH (u) Um’
| 2 du ‘
r.ae K;,H — Koa(p(pnuuem BTOPOA rapMOHMKH H2 BLIXOAE HeJUHEeHAHOTO

3BEHA;
. A1H—aMHJIHTy,LLa nepBou I‘apMOHHKH

K= oy K () - K [f(w)]

Um T du
1. pOpPMy bt ,( 9), (16) moxeMm' 3amucaTh B BUAE | )
AK () 11 ‘dKH[f(U)] ® 2 e | F () (20)B(20)
Kow) 2 K(UF| au \ TR [(0)(20)] B (20)
-sign M , - - (17) -
du _
HJIH , o o ‘
M) g o KG0@E0BE) o dKIf@] g
K, (&) 1 — K (z) (20) 8 (2v0) du
oy = arcsin H () = arc sin 1— . ! IdK“ [/ ()] |?
T R W) N T
2l K(u)(zm)@@w) _ (19)
[ll—K(u) 2(»)(3 2w)]
uan g | | L . |
Fus 2 ATC sin 2ws, Im K{u) (.2"”)3(2‘9)‘_- — sign'?d—[{—'[f——(-g—)]—. (20)
K, (u) [1 =K (a) (20)8 (20)] - du

" Tlogcrapnsa '8 (5) yTouHeHHoe sHavenne xodtpdhtmenra mnepesaun

HenHHeﬁHoro 3BeHd, MOMKEeM ONpEResHTD - amnnmyny yCTaHOBanchsl o

KoJeOaHul,
12



- M3 ycnoBua Ganadca (a3 HafiieM HeJMHEHHOE CMSlEHHE YacTOThL

—_—

Ao ~——2 21
e P | (21)
Jdo
[Monpaeka ua BGJIHLII/IHy 3-11 rapwoamm resepatopa paBHa
2
v 1 — K (u) (3(») 8 (3w) Q’t

Ag K (1) (20) 8 (20)
Ky (1) [1 — K (1) (20) 8 (20)]

.eiau:,tl e-73t gt =

_1 L | 1f @)% e K (1) (30)
2 K, ()] du 1 — K (1) (30) B (3w)
4) (20)B(20) - o :“M-} _
1 — K (u)(20) B (20) du
— U K (1) (30) LK@ @0B@Re) o
— K (1) (30) B (30) 1 — K () (20) 8 (20)
.{_@%J;_@l}, (22

ConocraByieHne nosyu4eHHBIX GOPMYJ HO3BOJSAET CAENaTb, HECMOTPA Hu
JOUYLIeHHbIe YIPOLIeHHs, PSR BaXKHBIX BBIBOJOB.
1. Haxomneﬁne YTOUHEHHOTO pelleHHsi ONPaBIAHO TOBKO TOTAA, KOrAx

|2 K () Bo) [K(u) (o)~ Kiw)(20)f Q)
I—K(u)(30)B(30)  1—K (2)20)3(20)
rie K;, — ko3¢ duunenT TtpeTbell TapMOHMKH VCHJIHMTeNAss  (Pa3OMKHYTOiL
CHCTEMBI)., * : S
Ecayu uepasencteo (23) npeBpaTHTb B PABEHCTBO, TO H TOTAA MAKCH-
MaJibHO€ 3HaueHHe OTHOCHTEeJbHOM NOUPAaBKH Ha aMIVIMTYAY OCHOBHOH rap-
MOHHKH aBTOKOsieGaHHil He npeBbimaer 10%.

2. Ons craOuibHOH TreHepauHy JNOJXKHBI BBITIOJNHATBCS YCJIOBHSA:
a) NpH YEeTHOH HEeJHMHEeHHOCTH

AK[f] o K () (20) B(20)
dua =K (@) (0)f(20)
6) npu HeuyeTHOH

> 2uy, (23)

)

K[ f ()]
y du?
B) N[ H KOM6HHHPOB&HHOH )
L(dKIf 1) pe K (1) (20) § (20)
2| du T K () [ — K (1) (20) B (20)]
' ~ sign AR [Fm] + 3 K [fw]
- ' du 8 du?

3. Has. nonyqemflﬂ' MHHHMAJBHBIX HCKaXKeHHil NpH 3a4aHHOH cTabuso-
HOCTH aMIIATYAbl KoseOaHUuil Heo6xoaumo, urobsl HD umen CHMMETPHIRY t0-
XapaKTepHCTHKY (HEUeTHYIO).

14
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K(U) o
T H Q)aBaMH rapMoOHHK IJs NaHHOU CXeMbL

CymeCcTByeT OJHO3HauHas CBsI3b. A1a CcBA3b CyIILeCTBVeT H MeXXIAY CaMHMH

Beanunnamu K (u) u K, (Kyy ).
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