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m.1.2. Pena_lfcauuomloe NoBeneHHe BEKTapa A

Penakcanna Bextopa h moxer IPOABHTILCA B HEKOTOPHIX (pH3HUECKMX
appexTax. Cameim npocTeiM_(c TeopeTHvecicnx NO3HIMIA) CROCOBeM Habmo-
ACHHA peNTAKCAUHH BeKTOpa A 65110 Obl H3yUeHHe BHITCKTPHYECKOH penak-
CalMH UelH, o6na.g@m_geﬁ AHIIONBHBIM  MOMEHTOM M, HAapaBIeHHBIM BROJIL
BeKkTOpa A (1. e. M|l h). Ilogo6Han curyauus PCaNH3yeT s B KEeCTKOULMHBIX
MAKPOMOJIEKYNaxX GHONOMHMEPOB WIM B HEKOTOPbIX CHEMMATIBHLIX THIAX
IHOKOLENHBIX MOMHMepOB (HanpHMeEp, B NONH-e-KAMPONAKTOHE, OKHCH
nonMIponmiera). B atux nomumepax coxpamsercs sitax IPOJONBHOR KOM-

IOHEHTS! ATIONBHOIO MoMeHTa (cM. it VI) [49-5]].
B MexanHdecKnx pemaxcanmoHHbIX NpOIeccax pacTOKEHUeE IeNeR 33 KOH-
LIB! MOXET B ONpE/IeNIEHHOM P HOMOKEHHH PeaH30BATHCA B PEIKHMX XHMUYeC-
KH CLUIMTBIX NOMHMePHBIX ceTkax. [lpu Teoperiyeckom amammse KpyIHoMac-
IITAOHOH HHIKOWACTOTHOH PeNAKCAUMH TAKHX CETUATBIX CHCTEM TIpeaNOIIara-
TOT, 9T0 BHELNUIA CHITA NEPEACTCA Yepes Yalbl ceTim. K Kaxumoit oTensHoit
UMK MEXIY YINAMHE CHIa OKa3bIBAETCH HPHAOKEHHOH K KOHLIAM. '
[IpH M3yNeHHH KIHETHKH peakuMH MHICTH3AMUH MEXIY aKTHBHBbIMH
FPYNMAaMH Ha KOHIAX ONHOH M TOM Xe LEenH BblACHAeTCH (cM. [85] i rm. [X),
9T0 KHHETHKA 3TOH PeAKUHH H 3(HeKTHBHAT KOHCTAHTA CKOpPOCTH [U1A BCTpe-
4H KOHIIOB UENH NpK NH(PY3HOHHO-KOHTPONMPY MO PEAKINH TaKe Ofpe-
ACIACTCA 2aBTOKOPpENANHOHHOR YHKUMer BexTopa A, T. e, BENHUHHOM

C(h, 1) = ((H(0), T (A))/(h%) (11.7)

— -
rae { (h O, h{ )) COOTBETCTRYET YCpelHeHHID [I0 PABEOBECHOMY ancaMbio,

~-
Bernrquma C(h, r) xapaxrepusyer BPEMEHHYH0 KOPPENALHI0 QYK TYalHK
BEKTOpa 2t WITH CKOPOCTb PRcCachlBaHHS nyxryamuit 7 (¢ = Q).

* Ormerum, 410 B dopmy (I11.6) 3amoxetn: ONpeleneHHble PHIHIECKHE TIpeINONo-
MEHKA, B YACTHOCTH, IPeANONAraeTCs, ¥TO CYUWECTBYET TONLKO OMMH MeXaHH3M [HCCHIA~
UMM 3Heprui (npossnsounttcs B D win ) ¥ ofun XapaKTepHLIK pazmep -/ W,

B Cuiy npuHiMna cyleplnoO3dLMH 1A JTHHEHAHBIX BAIKOYNPYTHX CHCTEM
[1, 2] cymecrpyer onHO3HAUHAK CBA3D MEXTY PAIMUHBIMHU PeAKCALMOHHDI-
MH QYHKUHAMHE (MOIY/IAMH, NOATIIHBOCTBIO W Ap.) IJIA OaHHOH duiHdec-
KOH BenuvHHBI. M3 4aCTOTHBIX 33KOHOMEPHOCTEH BBHIHYXIEHHOI'O IBHKEHHA
IO[ NeHCTBHEM MepHOAHYECKOH CHTbI MOXKHO HAHTH BPEMEHHYI0 3aBHCHMOCTD
DV [DaHHOH BeJIMYMHBI NPU BKIOYEHHH IWIH IOCHE BBIKMIOYEHHS BHELUHEN
CHNBI, B HaoGopor. floaTomy B nasibHElIeM, KAK IPABMIIO, pACCMATpHBAETCA
KaKOH-THBO OOWH BHA JHHAMHMYECKOH DCAKIMH WM [OBEOEHMS CHUCTEMSL.

B cnyyae penakcanuu BexTopa I eCTECTREHHO BBecTH onpeaeleHie 1o-
AATMUBOCTH (MM MEXRHHYECKOH BOCTPMMMYMBOCTH) lenouxH [ = (helh),
roe f — CWia, acTATHBAIOIIAA LENOYKY 33 KOHUBI, hif — NPOEKLHA H3MEHe-
HUA BEKTOpA /1 HA HalpasJieHHe CWib! (,,AeopMaima’). PacTskeHuto menu
33 KOHIB] B HATIPAaB/ICHHH X OTBEYAeT NOTEHUHANbHAA 3Heprua: U= —f(xpy 4+ —
~Xy) =~fhy. - -

B AMEKTPHYECKOM [I0JIe é x JJIA LEIH ¢ MHIOJIBHBIM MOMEHTOM M, KOIUIH-
HeapHBIM h: U=—(& M) = ExMy.

Benununa x ~ (My/& x) xapaKTepusyeT OHINEKTPHIECKYIO BOCTIPHHMYH-
BocTh UenH. Iockoneky BekTop i — nuHeiHaa KOMOGUMHAIMA Xj (wim Uy}, 10
ero BpeMEHHOe MOBEIeHHEe TAKKEe ONMCHIBAETCA Hek'oropqﬁ TTHHEHHOH KOMOH-
HallMeH HOPMANBHBIX KOOP[HHAT, MIH, KAK TOBOPAT, HEKOTOPHIM CIEKTPOM
BpeMeH penaxcauuu®.

Bbiupcrenye KOMIUIEKCHOH MOOATIHBOCTH /(w) NPM  HepHOMMUECKON
cune fexp ({wt), pacTArHBaloimed LeMM 33 KOHIbI, NPOBOMMTCA MYTEM pEllie-
HUA CHCTeMBI ypasHeHHH ([.19) ¢ kpaeBbiMH ypaBHEHHAMMU, YYHTHIBAIOIUHMH
HallH4yUe CHIIBI: S
ﬁxN_H + K (Xy,— Xy =—f exp (inf)

B cryvae cuerembt mits ¢ kpaeBble ypapHeHuA NPUHIMAKT BHI,:

C.x;, + K (xl —x,) = f exp (fw!);

g;,;l -+ K (2u, — u)— —fexp (imf); Zuh -+ K (2u,, — uN_l')r—“-—* —f exp (io!)
B pesynbrate pemenms mosyyaeM KOMIUIEKCHYIO TMONAT/IMBOCTE [84]:
Ly R (iw) 2 N,k ]
[(i0) = =5 =~ K(N+n;“g T T+ o1

COOTBETCTBEHHO, MIPH BHE3AIHOM BHIKITIOYEHUH TIOTS (neficreoBaBuero
0T I'=—2¢ go {=0) '

Ay (8) 2

koo
() =—% ‘(_N+1)1(;ClngexPlh“'T")]
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TIe 7, — BpEeMEHA pelaKCaunK; k — BONHOBOE YHCIIO.

* Hanomuumm, yto B THHERHOR TeOpHH BAIKOH YHAPYTOCTH CREKTPY BPEMEH pertak-
C2UHW OTBEYaeT LIPCACTABNCHHE AHHAMUNECKOR CHOTEMbI B BHIE COBOK YIHOCTH NpocTedl-
WHX BAIKOYNPYTHX 3NMemMeHTOB (KeneBuHa — ®oitrta wid Makceenna [1, 2]. [Tocneme-
BaTeJIbHOe BKiIOYeHHe neMeHTOoB KenbBHHa — Qolrta win napannensHoe BRIIIOYEHHE
IMCMCHTOR MakcBenna u NpHMBOAMT K BOIHMKHOBEHHMIO DENAKCAUMOHHOIO CIEKTIDA



ONyKTyaUHOHHO-IHCCHIIATHBHAA TEOPEMA TEOPHH JIMHEHHOTO OTKITHKA
[14, c. 198; 3,0] HO3BOJIAET CBA3ATH CKOPOCTh paccachiBaHuA GIYKTYauud
(unH BpeMeHHBIX KOppeNAUMi MeXAY GIYKTYalHAMH) QHIHYECKHX BeMHIMH
H JUCCHIIATHBHBIE CBOHCTBA CHCTEMBI NPH CNaGoOM BHEIUHEM (JIMHEHHOM) BO3-
[eiCTBMM Ha Hee. 3TO MO3BOMAET JIETKO MONYYaTh ABTOKOpPPENALHOHHbIE
¢yuxuun [Hanpumep (I1.7) ], ecnu u3BecTHBI 3aKKOHOMEPHOCTH ,,cBOGOTHOM ™
peNaKCalHK NPH BHIKJIIOUEHHH HAYaJIBHOTO BO3MYLUEHHA (ITonA).

COrnacHo KJaccH4ecKoH dyKTyalHOEHO-IHCCHITATHBHOR TeopeMe (HpH-
MEHHTEJIbHO K HalleMy CIIy4ai), ecllH, Mak pOMOJICKYJia, XapaKTepH3yemas
0GOGILEHHBIM [HIONBHBIM MOMEHTOM M, HAXOHTCA BO BHEIUHEM BeKTOPHOM
nomne f ¢ MOTeHUMANTBHOK 3Hepruei: U= —ff,’M) =~fMy, TO BpEMCHHAA 3aBH-
CHMOCTb BelHuHBI (M)} mocne BBIKJHOYCHHA TONA CHNOH f HmeeT BHR [14,

¢. 198; 30]: ' ‘

<m~wmw7%mmmmwm«mw=
L= M)+ e (M O — M) My @ — (M)

3peces (Mf(t)Mr(0)» — aBTOKOppENALMOHHAS ¢ YHKIKA, ONHCHIBAOLIAS PacCacht-
parue PIYyKTYaUHH BelHusHbl M fﬁSMf=Mf(r) — ((Mf)) 1A HeBO3MYILUeHHOH CHCTEMBI;
(( ) O3HaYaEcT ycpeldHeHMe MO BCEM HAYaMsHBIM (NpH ! =0) H KOHEYHBIM COCTORHHAM
t GNYKTYHpYRIWeH BenHuMHbl My [ paBHOBECHOrO aHcamOnA [ ) — 3ajmaer Koppe-
nsumio 3xavenul My (1) u My(0) OpH HIMEHEHHM PABHOBECHOH CHCTEMBI 0 TPAEKTODHH
B $)a30BOM IpOCTPalcTBe] ; BelAUMHA ((Mﬁ) 03Ha4YaeT paBHOBecHOe cpefiee OT Mf npH
OTCYTCTBHH [ONIA, KOTOPOE B HEKOTOPHIX 33a4ax MOeT GLITh OT/IMYHEIM OT HYJIA, Ha-
npumep, ecld M — AHOOALHLIH MOMEHT UEMH, HIMEHAIOWMICA 33 CUeT BpallieHHA B Go-
KOBBIX pagMKanax Ha dote GUHKCHpOBaHHOR KOH(POPMAIMH LIEeTH.

Ecmu (Mp)=0, TO nomy4aeM RpOCTOE COOTHOIUEHHE MEXY

Mp(2) n
My (0) My (£)

My (&) = (f&gT) ((My (8) M (0)))

a IJIs M3OTPOIMHON CHCTEMBI.
Mg (1) = () (FRgT) ({(M (1), M (0)))

JinA pUIMHHOK uenmH YXOOHO MepeiiTH K KBa3UHENpPephIBHOMY CIIEKTpY
(1. e. X MMTErpHpOBaHHIO NTo X WK no 7). Torpa uMeem:

. 2 * L SN L
[0y =ThHF = j [ Fiac® “® 3
min )

B TeopuH BA3IKOYNpYTHX peNaKCaUHOHHLIX ABJEHHH OCBIYMHO BBOJAT
dyHKUHIO pachpeleneHuss BpeMeHH penakcaumu L (InT), B JaHHOM chyvae
pasuywo (puc. 11.2) : L{7)~ctg® k(7)/2 dk/d In 7. CooTBeTCTBEHHO

! (i) ~ j L@ (14 iwt)tdint

B HaHHOM CITyYae OKA3LIBACTCH PABHBIM
L)~V &Fmn) — 1
GONBIUMX T, KOTAA T¥ Trin, 4 ctg (k/2) ~ (4/k%):
L (%) ~VTom)

Boipaxenne (I1.8) maet usbecrHsift ,,KIMMHOOBPA3HBIA™ CNEKTP ¢ HAKIIO-
HOM % R KoopauHataxX InL —Inr, OpoCTHPAaKIKACA OT Tnin A0 Tmax ™
~N T min: InL =% Inr + const.

Taxod creKTp ABNACTCA XapaKTePHBIM [UIH PACTKEHHA THHEHHOM LemH
¢ BIM3KONEHCTBHEM 1IpH OTCYTCTBHH MHIPOSHHAMHYECKHX H OGbEMHBIX B3aR-
MOJIEACTBHIA, H B 3TOM CMBICITE ABNACTCA ,,(bYHIAMEHTATIbHBIM ' HIH PenlepHBIM.

HeGeasTepecHo HafiTH HayalmbHOE BpeMs PENaKCAlMH Ty OJIA NPOCKiMH
BeXTOpa Fy .

Tl::i = {dhx (t)/dt].r=0/hx (0) - (Tmaxtmin)—lh ~ 4KLJN§

(11.8)

HITH )14

(11.9)

Bemmuuna 1, paBHa CcpenHeMy oépamom% BpeMeHH, ycpe;meundf«ty no
PENaKCAUHOHHOMY CleKTpY: T <X1/1)= [L(r)dIn1/ [L(r)dinT.

IpumevatensHo, yro 75 ~N7nin M 3aBHCHT 0T N 3HauuTensHO criabee,
4EM MaKCHMANBHOE BpeMA PEMAKCALHM T4y ~ NV Tryin.

CpenHee BpeMA pemaxkcalMu {h,, ycpemuenHoe no cmexrtpy L (7)
H paBHOE — -

/[L(r)dlmz ki () dthe (©)

0

(D=|Lmdint

(npH V> 1 U Tyax P Tmin) OKa3BIBACTCA NPONOPLUHUOHANIBHBIM T ax: (T =

&,1/3 Tmax-



