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B npouecce 3xcmmyaTaudu MPOMCXOAMT
3aKOHOMEpPHOE M3MEHEHWe TEXHUYECKOTO COo-
CTOSHUA NBUTATENSA H €70 CUCTEM. 3TO camo-
NIPOU3BONBLHOC U3MEHEHHE PpETYNHPOBOYHBIX
napaMeTpos H3-3a W3HOCOB, BUOpalUMi W Apy-
rux (pakTopoB B HpOLECcce 3KCMINyaTalHi.

B sKcnAyaTaLMOHHEIX YCHOBUAX BAMAHHE
MOMEHTA COTIPOTHBJIEHHA Ha BXOJE B JBMIa-
TeNL aBTOMOOWAS MPHUBOAUT K OTKNOHCHUAM
noxazareneii paboTel ABUraTenst B aBTOMOOU-
N4 B UENOM.

[Tosromy ¢ yyeToM BO3ACHCTBUH BHELIHEH
cpenbl ypaBHeHME AWHAMHWKYU ABHTATeNsd Mo-
*KeT ObITh BbIPaXKEHO:

M, = M, £Jx(dw /dt), (1
rae My — KpyTAIHHA MOMEHT ABMFATENs B yc-
Jopusx sxcrnyataumy, Hm; M. - MOMEHT co-
npotueneHnd, HM; Jo — npuBeAeHHBIN K KO-
NEeHYaTOMY Baly MOMEHT HHeleH[d BCEX
OBUACYLIHMXCA MacC ABHraTens, HMm/c%; o — yr-
noBasi CKOPOCTL BpallieBus KoaeHsana, 1/c; £ —
BpeMm, C. '

UzBecTHO, YTO KpYTALIHH MOMEHT ABHIa-
Tead apnseTca (QyHKUMEH YrOBOH CKOPOCTH
KONeHBana co, NOJNIOXKEeHHs APOCCENbHON 3a-
CIIOHKH ¢ W MORAYN BO3AYXA!

Mk =f(®, 9, qp), (2)

[lepeiing 0T MOMEHTOB K X W3MEHEHUAM H
pa3NoKHB 32BHCHMOCTH B pan Teiinopa u or-
PaHHUHBLIMCE TIEPEBIMU CTEIEHAMH NEpeMeH-
HLIX, 3anuiem: AMg =

= (OM,/ 0w) x (OMJ/O¢ ) y (IMk/dqs) z, (3)
rae x = Aw, y = A@, z= AqQg.

Ha ocuHoBannu Butpakenunit (2.1) u (2.2)
TIONIY9HM:
=T (dx/dn) + A (x+Azy +

+A3z = AM (1), 4)
rae A] —6M;’80) Az-d\r’[/a(ﬂ A_';-'
= 0My/ Oqg.
YpasHenue (4) ABNACTCS  ypaBHEHHEM

ABYWKEHNS KONERYATOTO Basia ABUraTeds B yc-
NOBUAX IKCINYATALUM,

H3MmeHeHHe KpyTALero MOMEHTa MOXHO
paccMaTpUBATh M KaK (YHKLUMIO OT LMKIIOBOH
noaauv tonnuea u 3¢dekrusnoro KIJ, ko-
TOpas B YCAOBHAX OKCIUTYyaTallii MOXKET H3-
MEHATLCH OT TEXHHYECKOrO COCTOAHMS ABUra-
TENA:

Mg =flgrme) )

M3sMeHeHHe KpyTALWEro MOMEHTa OT Bhbi-
UIENPUBEAEHHOTO NApamMeTpa 3anHiLeTes:

AMg = ( OMy/ aq'r YAqr +
+ oM,/ One ) Ane (6)

OcCHOBHEIM (paKTOPOM, ONpEACAAMHM Te
B YCJOBHMAX 3KCILTYaTalHMd M TEXHHYECKOro
COCTOAHUA, ABAMOTCA Kod(drmmenT nabbiTka
BO3/IyXa & U CKOPOCTHOM PEXKHM ®.

[Toaromy
Ane=(dn/ du.) Ae +
+( N/ d0 ) Aw. (M
Kak u3pectno
a=(qs f‘laq'r, (8)

rae lo — TEOPETHIECKY HEOOX0AUMOE KONHde-
CTBO BO3AYXa A% cropadus | KT TONNWBA; qr
— LMKJIOBast [10Ja4ya TOIUIMBA; g — LIHKIOBas
nojaya Bo3jlyxa, paBHas
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98 = Vi Pe Nv,» 9)
rite Vi — pabouuit obbeM HMRHRIAPa ABMTATE-
519, Py — MICTHOCTE BO3AYXa; Ty ~ KOoa(dHLy-
BHT HANOMHCHWA,

CrnenoBarenpHo,
o ={ Vi vpo ) pef ). (10)
Orcroaa
a=f(ps, 91, M) (11}

HMocae paznodkeHWd TDOAYYEHHOH 3aBM-
CHMOCTH B PAA M MOCISAYIOWEH NuHeapu-
3aLum ¢ yaeTom Gopmyasl {10) noayuum:

Aa = (8w/Ops) Aps — ( Ba/dqr) Aqr +
+(da/dny) An,. 12)
lluxnosas nomaua TOTVIMBA 3aBHCUT OT IM0-
TOXEHNA OpOcCenbHON 3aCI0HKM M YDJIOBOH
CKOPOCTH KONEHBaNa:
qr =/ (¢,0). (13)

TTocite paznoxetus B pAd v ARHEAPH3ALMH:

Aqr = (8qr/ 0q) Ag + ( 81/ Ow) Aw.  (14)

KosdpuupeHT HAMOMHEHHS B  OCHOBHOM
3@BUCUT OT YFNOBOH CKOPOCTH KOJEHUATOrO
Bajia i COTIPOTUBJIEHNS BO3AYXOOUUCUHTENS:

v = f (@), (15)
OTKYAA

Any =(Ony/ 80 ) Aw+ (0n,/ Oy ) Ay. (16)
[ToncraHoBka 3aBMCUMOCTEll, Y4YUTHIBAIO-
IMX YCAOBHA 3KCIUIYATALHH U TEXHHYECKOe
cocroanve apguratens (10) u (16} B ypasrenue
(5), NPHBOANT NMOCACAHEE K BUAY:
Ane= (Bne/ 00 )/ My (O / Oy )] -
—a./qr(ny/ 0a) Agqr +
+ [0/ ny (One/ Ow) /O + One/Be] Aw. (17)
Mexaunueckuii KITH gsuratens B ocHos-
HOM 2aBMCHT OT HATPY3XKM ABUraTens, T.€. No-
ROXERUAM APOCCENBHOH 3aC/HOHKH H, CAea0-
BATENLHO, LUHKNOBOH TOAAYH TONAHMBA, TO B
ofem cnygae:
(18)

AN = (O Mm / Oqr) Aqr. (19)
3nas peipaxenus (17) u (19), MoxHO On-
PEACTATE MSMEHCHHE KpYTAHMIEro MOMEHTA

Tim =f (qT)a
Y TOTHA

ABUraTeNs B YCNOBUSX IKCMAYATALUM ¢ yYe-
TOM €r0 TEXHHYECKOTO COCTOSAHHA:
AMK = K{[ 1+( qT'I T]rn ) dTlm "{dql ] Te
—a(One/on )} Agr+
+kqrafl/non/oy)én./ouldy+
+ K qr [One /00 +
+ o/ 1y (One/ 0a) o, /00] Aw.  (20)

NonyuyenHoe  ypaBHEHHE  MOKa2BIBAET
BikgHHe paboumnx MapameTpoB ABHraTens ¢
YYETOM €rQ TEXHHYECKOr0 COCTOAHHWS Ha H3-
MEHEHHE KPYTAIIEr0 MOMEHTA B YCROBUAX
IKCIUIYaTaLHY.

MOMEHT COMPOTUBNEHYT HA BXOAE B JBU-
rarefib ABASCTICSH B OCHOBHOM 3KCIAYATALMOH-
HBIM (PaKTOpoM | B o0LUEM Clyuae Onperens-
€TCSl CKOPOCTHBIM PEXHMOM H PEXUMOM pa-
f6otbl camoro nsurarens. Eciu nokaszarenb,
XapaKTepU3YIowHit pesxum paboThl ABUraTens,
0003HAUKTD uepe3 UMKIOBYIO 00Ja4y TOIUIH-
B4, TO MOMEHT COTPOTHEB/ICHYS PaBEH!

Mc = f (w0.q), 2hH
a U3MEHEHHE MOMEHTA COMPOTHBICHNA:
AMc = (M /00) Aw + (OM; / dqzr } Agr. (22)

[Nocne noctavoBky (17) M (22} B ucxoaHOE
mddepeHIHaNLHOE YpaBHeHHE (1) ony4HM:

Ju(d A / 8t) + {( IM/Ow) —
—Kqr [On/ow +
+ 0./ ny (/00 On, /dw]}An =
=K A{[ 1+ q1/ Tim ) dm /dGr | Tie —~
— ot (One/ 0ut)} Agr+
tkqrafl/n{on/0y)dn./o00]dy-
~(OM. / 8qr ) Aqr. (13)

[Mony4yeHHoe BuipakeHHE ydUThiBaeT pado-
TY JIBHFATENIA B 9KCIUTyaTalHu ¢ YUETOM €ro
TEXHHYECKOro cocTosaHua, TlpH HopmansHoM
TEXHHYECKOM COCTOSHMH YCTOHUMBOCTL pabo-
Thl ABUTATENs XapaKTePH3yeTCA pasHocTbio F:

F=0Mdw - k gr [On/om +

+ o (O /0a)on/Ow),

TIe K — MOCTOARHBIH KOO pUIUCHT.



