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IMPUMEHEHWE METOJOB HAEHTH®UKAIIAHA JJI51 OLE
NAPAMETPOB 3T ABHBIX KOJJEFAHUM KY30BOB BAI

Hanuii onuc merony Bi6poBHIPOGYBaHS 3 10AATBIIOK 06POOKOI0 NaHHX.

Jano onwcanue MeTona BHOPOMCILITAHHH C HoCAenyomeH 06paboTKOM JaHHBIX.

The description of the developed method of vibration tests with the subsequ

HeobxomHMOCTh pemieHus 3a/aqu HaeHTH(H-
Kamuy MeXaHWdeckoH KonebaTenpHOH CHCTEMBI
BO3HHKAET B T€X CIydasX, KOTa CIOKHOCTH KOH-
CTPYKIMH MEXaHWYECKOH CHCTEMEI OETAET HEBO3-
MOXHBIM MOCTPOSHHE €€ NOCTATOYHO TOYHOH Ma-
TEMATHYECKOH Mozieny. B aTHx ciywasx peus Mo-
JET MITH JHMIIL O PacCMOTPEHHH HEKOTOpOH 3K-
BHBAJICHTHOM B  ONpDENCNEHHOM  CMBICHE
MEXAHHYECKOH CHCTEMBI, MPUOIIDKEHHO MOHEIH-
pyromei obsext nccnenosanud. Ilpu sToM MoryT
BO3HHKHYTh TPYIHOCTH, CBA3aHHEIE Kak C BbIOO-
pOM CTEHEHH [OCTalW3alHH DAacyeTHOH CXEMBI
(cTpyxTypsl o0BEKTa), TaK ¥ C ONpEHCICHHEM €€
OTOENBHBIX IMapaMeTpoB. J(GEKTHBHEIM B TAKOH
CHTYallHH OKa3bIBaCTCA HCHOIB30BaHUE HE TOJIE
HMEIOIIEHCA aNpHOPHOH HHQOPMALMH O KOHCT-
pyKimr 00BEKTa, HO H 3KCIICPHMEHTAIBHEIX JIaH-
HBIX O €ro NOBENEHHMH B YCIOBHAX HOPMAIS
SKCILTyaTallii KM IIPH BO3ACHCTBHH Ha HET,
UHaJIbHO MOJ00paHHEIX BO3MYILEHHIL.

Hon uxenTuduKanuel o6bekTa 06

JIEHHUs ee [1apaMEeTPOB [0 JaHHBIM pea
Ta (BRIXOJHBIE TIEPEMCHHEIE) HA H3

MOJIENeH JHHAMHYECKHX O
JuHaMrgecknil 00beKT
KOTOPOFO 3aBHCHT HE TO.
HHs BXOJHEIX CHTHAOB, HO
npenbLayIHe Momemmbnpem
pyeMEIi O0OBEKT TIpe,

HOM H4 pHC. 1, roe

TO 0DBEKT, BBRIXOX
OTNEEKYLICro 3Hage-
OT ¥X 3HaYeHHI B
. Wnpentudumn-
1 B BHIE, [I0Ka3aH-~

B
@ 1, u(t) — KoHTpONH-
pyemMblii (HHOT, paBIFICMELH) BXODHOH CHrHA,
#{t) - TBO‘&" biXon obwexra; y(t) —
i B

o6bexta; e(f) — ammuTUB-

Ha0IoaeME!

as exa, OTpaxaromas ISHCTBHE
thaxtopor  (HeHabmomaeMsIii
bl 1IyM ([IOCHEXOBATEILHOCTH

“

data)processing is given.

B3aUMHO HE3dBHC X cn)gaﬁnbm BCIIHYHH C HY-
C

JIEBBIM CPEINHHM crepcHed A)).
e
u(®) () ()
b
Puc. 1. eeMIpeACTaBICHIE HAEHTHDHIpYeMOoro

0bsexta OY

[pEINONAraloT, 9T0 CBH3b MEXKIY
«TEOPEeTHYECKHM» BBIXOHHBIM CHIHA-
Ja aeTcs B BHAE HEKOTOPOTO omcparopa ¥
paTop — NpaBWIo npeobpa3oBaHMA KaKOM-

(GYHEKIHH B ApYTYHO QyHKIHIO):
. 5()=2[u(s)]. ¢

NpH 3TOM HaOmronaeMeid BBIXOX OOBEKTA MOXKET
OBITH ONHCAH COOTHOLICHHEM:

y(t)=‘P|:u(r)]+e(r). 2

Lens upeHTH(HKAINY: HA OCHOBaHHH HalmO-
meHuit 3a BXOXHBIM % (/) M BHIXOHBIM ¥(f) cur-

HajlaMH Ha KAKOM-TO HHTEPBAJle BPEMEHH OIpee-
JIMTB BHJ OIIEParopa, CBA3BIBAIOMIETO BXOJHOH H
«TEOPETHYECKHI» BEIXOJHOH CHIHAMIbL.

Ipu 3xcrepuMEHTANBHOM OIpENeieHHU Iapa-
METPOB MOAENH HeoOXoauMo o0ecmeduTs momdop
aJlcKBATHOH CTPYKTYDPHl MOJICIH H BBIOOpD TaKkoro
BXOJHOTO CHTHajla, C IIOMONIBID KOTOPOTO IO pe-
3ynIbTaTaM SKCIepHMEHTa MOMHO Oblno OBl HAHTH
OLIEHKH BCEX mapaMeTpos mMozenH. Haunbonee mpo-
CTO 3afauya ONpeJeNieHHs MapaMeTpoB pEIIAeTCs
II7isl THHEHHBIX O0BLEeKTOB (I HHUX BLIMOAHAETCS
UPHHLNI CYIEPIIO3HIHY). 3eCh MOKHO BBIAECIHTE
[BA CIYtIaA:

e oObexT mmHECH O BXONHOMY BO3OEHCT-
BHUIO:
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H(e)="[B.u (1) +u, (1) ]=
=¥[Bu (1)]+ ¥[B0 (1) ]= 51 (1) + 7 (2): B
®  OGBEKT IMHEEH 1O MAPAMETPaM:
F(t)=Y[b+b,u(t)]=
=Y[bu(t)]+ ¥[bu(1)]= 51 (1) + 7:(1). @

B sajagax miaeHTHQHKAUMM NOA NHHEHHBIME
o0BeKTaMH 9allle NOHAMAKOT OOBEKTE, MHHEHHBIC
MO BXOJHOMY BO3ZI€HCTBHIO.

Iox mnenTudukanuedi mHHAMHYECKHX 00BEK-
TOB MOHMMAIOT TIPOLEAYPY ONpPEAEICHHS CTPYKTY-
PHl H IapaMeTpoOB HX MATEMATHYECKHX MOJAENCH,
KOTOpBIE TIPH OJIHHAKOBBIX BXOJHOM CHrHale 005~
eKTa H MojemH obecneunBaioT OMM30CTH BHIXOHA
MOJIeNIH K BBIXORY 00BeKTa npH HAIHIHH, KaKOTo-
TO KPHTCPHA Ka4ecTBa.

HnenTndukanms CONEPXKMT CIEQyIOMME 3Ta-
113 M

® CTIpyKTypHas HWACHTHQHKAIMA — ompele-
JICHHE CTPYKTYPBI MaTeMaTW4ecKOH MOJenH Ha
OCHOBaHHH TEOPETHIECKHX COOOpakeHH i,

®  mapaMeTpH9ecKad HACHTHOHKauwms
BEJICHHE HMICHTH(GHUHUPYIOMEro SKCIIEPHMEHTa
onpejieieHHe OIEHOK NapaMeTpoB MOJENH 110 3
NEpPHMEHTAbHEIM JaHHBIM;

®  NpOBEpKa afeKBATHOCTH — NPOBEPKA Kawt
CTBa MOJIENH NO KPHTEDHIO ONH30CTH BRIXOLOB
Mozenu u ofBexTa. ;

JannHeiimee HINOKEHHE CTATHH OTHOGHIC
meﬁmcmnﬂonapm HHAMHYECKHM BEK-
TaM, OneHka NapaMeTPOB 3aIMCEH QHCTE

OBl MpoBEeHa YETHIPEMS MO,
PEerpeccHii no cpeXHeKBaPaTHIEC epHAM
B cpeae MATLAB, ¢ nocm E€pEX0/IoM
OT JUCKPETHOH K HENpephIBHOK MOACIH.

Haunbonee mpoctoe Bxo OIOHOE COOT-
BETCTBHE ONHCHIBAETCH

A(z) y(t = e(f) s (3)

rae A(z) u B(z) -m , KOTOpBi€ Ompeie-

JA0TCH

A(z)=1

B(9Ysh

JIH B pa3 BHJIE:
y(@)+@& +ota,y(t-n,)=bu(t-1)+
et bu(t=n,)+e(t). (8)
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22 +..+a,z™;  (6)

)]

. +..+ bnbz—ml

Bensili mywm e(f) Bxomur B ypasrene (5), Kak
€ro HENOCPEACTBeHHad OmHOKa, & TIONHHOMEL
A(z) n B(z) snsiorcs HACTpaHBAGMBIMH Mapa-
MeTpamu ypasHeHuA. [lannas Ha3BIBACTCA
ARX-mMozenbio, TOE coOYeTanue

cHCTEeMBl. TeM HE MeHee, y MHOXECTBa Mojenei
ommOKH ypaBHEHHS niﬂcxommuom-
GeHHOCTS,

i ompenenseT ero nepsocre-
AX NPHIOKEHAN 3HaYCHHE:
HBO/IUT K IMHEHHOH pErpeccHH.
gNOCTAaTOK TpocTod Mozem (5)
BHH JIOCTATO9HO# CBOOGO/EI BEI-
aHuH CcBoHcTB noMexu. Crenens rub-

YBEIMYHTH, €CIH OMHCATh OWHOKY

pasnERI xax comssaee cpemmee Genoro mry-
@mmlwm ol
” HPN (2)7(0)=B(2)u(t-n)+C(z)e(t), (9)

1, — BENHYHHA 3aJICPXKH (3aNa3bIBAHNL);
C(z) - nomumoM, koropmii ompenensercs
BIPAKEHHEM: :

C(z)=1+qz™ +e,27% +..4c 2™, (10)

HIH B Pa3BEPHYTOM BHJIE:
(1) +ay(t-1)+..+a,y(t-n,)=

=bu(t=1)+...+byu(t—n,)+e(t)+
+ee(t—1)+...+cne(t-n,).

(1D

=

Himes BBHIy 9I€H CKONB3SMIEN0 CPEHETO MO-
nemn C(z)e(t), monens (9) nazsmaercs ARMAX-
MOZIC/NBIO, ABTOPETPECCHA CO CKONB3AMIAM Cpej-
HHM ¥ BHEIIHMM BXOJNHEIM CHTHANOM. DopMHpO-
BaHHE MPOTHO3a JAHHOH MOJENH CBOJMTICH K
(GunETpanHM CHTHANOB ¥ H y Yepe3 JAMHAMMYE-
CKOE 3BEHO CO 3HAMEHATENEM NepeNaToYHOH
dynkum C(z).

Ecim I0OmycTHTS, 9T0 CBA3S MEXKIY BXONHBIM H
HE3aNIyMNCHHBIM BBHIXOJHBIM CHTHAJIAMH MOXET
OBITH MpeACTaBICHA B YPABHEHHS W 9TO CyTh HO-
MexH — GeNsiif mIyM H3MepeHwHii, To MOXHO ToNy-
9HTH CIIEAYIONIee OMHCAHUE MONEHH:



o2

rae F(z) — DONHHOM, KOTOpBIH Ompenensercs

u(t—n,)+e(1), (12)

BBIPAKCHUEM:

F(z)=1+fiz' + fyz7 4.t [z . (13)

Monens (12) sSBISETCA MONENBIO BBIXOJHOH
omubOku 1 06o3uayaercs OE. B Mozenu ¢ dusmde-
cKoM TOYKHM 3peHMs Habmomaercs Oosee ecrect-
BeHHAs He3aBHCHMas mNapaMeTpH3alui mepena-
TOYHBIX QYHKITHH.

Mopens IV4 wHCHoONe3yeT YETBIPEXCTYNEHYa-
TEI METOI HMHCTPYMCHTAIBGHOH NMEPEMEHHOH Uit
onenxu Momenu ARX.

Pe3ynbTaTel OLEHKH NapaMeTpoB (YHKIMAMH
(ARX, ARMAX, OE u 1V4) napaMeTpH4ecKoro
OllCHUBAHKA MPHBEIEHH B Tabn. 1:

Tabnnua 1

Pe3ynbTAThI OUEHKH NapaMeTpoB

Tlpouenypsi | Mg [Kr] | bnp [Hee/M] | cqp [HiM] | foos [Tr]
ARX* 2.7-10° | 17.22-10° | 10160-10° | 9.75
ARMAX* | 1.9-10° | 17.20-10° | 7152:10° | 9.72
V4 3.4-10° | 19.21-10° | 1222810° | 9.50
OE* 3.5:10° | 8.4710° | 12649-10° | 9.49

* p pacdere ObLI 3aaH BTOPOH NOPANOK NOJHHOMOR.

Tlpu OpOBENEHHMH HCHBITAaHUH BO3OYNKICHH
BHOpanui Ky30Ba OCYIIECTBILIIOCH 3ICKTPO
HugecKuM BHOpaTopoM. CxeMa COeNHHEH

BHOpATOpa M KpeIIeHHs ero K Ky30By BarQHa Ino-
Ka3aHa Ha puc. 2.

Puc.2. C

1. Perymupye eX%aHHYECKHH OJHOHATIPABIECHHBI
subpatop; 2. K sii BT, 3. DnexTpoasuratens; 4. Pama
suGpaTop: empHBIM ycTpoiicTBoM; 3. Kysos
HCTEITYEMOT Ha; 6. [lepexonHeie MBEIEPE! A1 Kpen-

stenus; 7. Onopa ONIBHTATEIIA

Bubpatop OBUT coefMHEH CO CBOEH pamMoii Ze-
pe3 TEH30METPHUECKOE CHIOH3MEPHTENBHOE YCT-
POHCTBO, KOTOPOE JKECTKO KPEHHIOCh K Ky30BY
oObexTa Hemermanmi. Jng ymoGcTBa kpemmeHmns
paMbl K KY30BY MPHMEHAIHCH JKEC
HBIE 3JIEMEHTEHL. Bpamaronmecs rpy.
B 32BHCHMOCTH OT yT7Ia MEXIY
nu HeoOXOMUMYI0 BENHIHMHY Aeh
BaTENbHO, YVCUIHA, NEHCTBYIOILGHE
30B HCHEITHIBAJICS OPH MaKC
nebananca. [Ipu cummerp
TpPY30B, HEYDaBHOBEIICHH
HOe Hanpasnerue. O0m
HbIX Ten Oputa 10.4 k.

3Ha4YCHHH
TTIONIOXKCHHI
MMENTa HCH3MCH-
acca HCypaBHOBCIICH-

YcTaHoBNEHHBIH epe;uge Ky30Ba BuOparop
obecniegnBan BHOpayg@oHHOE Bo3AekcTRHE B pabo-
9eM IUana3’oHe 0 o 15 I'n. Ipogomxku-

TENBHOCTH 3aIlHC
6omnee 60 c, mp
THI B YKa3aHH

0X0OC€ PC30HZHCA Onima
OMCPHOM H3MCHCHHH TacTO-
HHT C.

Bo Bpems aHFi OZHOBPEMEHHO DETHCT-
pHpOBaIH , TIEpeMemieHus Ha 00Bs3-
Kax pamsl cpeziHeM M KOHIIEBBIX CEUECHH-
X H CH HOMOMIBIO CIEIHAIBHOTO CHIIO-

Ky30Ba B H3MCpPACMOM [HAIA30HE
paTopa 3aMHCBIBAIHCE B NaMATE KOM-

IIPOM3BCICH IKCIICPHMCHT £ OTCOECIHHCH-
CWil TATOBBIMM [TOBOIKAMH M THIPOTaCHTEILAMM
HEHTPAJLHOr0 MOIBEIOHBAHHA UL OIpEIeIeHHs
Hzgfgm KoneGaHuMii Ky30Ba (He B COCTaBE Baro-
a B IIENIOM), JaHHBIE KOTOPOro 00pabaTeIBaloTCsL.

[loroHHBIE XapaKTEPHCTUKH Ky30Ba my ¥ El;,
0 pe3ynbTaraM HACHTH(MKALHAH Ui PacueTHOH
MOJIENIA MOTOPHOTO BaroHa 3nexTpomoesfa OP2t
ObUTH OTpemeneHs! o GopMynam:

=— & . 14

"0 =051 (14

5 (15)
©T025-A0

AMIUIATYIHO-92CTOTHEIE XapaKTEPHCTHKY, II0-
CTpOSHHBIE N0 pEANM3AIMAM 3amucel (JacToTa
xsanToBamms 200 T u 2400 T'u) cumsr «F», Oe-
cTByiOmIeH oT BuOpaTopa Ha Ky30B, pacCMaTpH-
BaeMOH Kak BXOJ CHCTEMEI, H poruba B cepenune
Ky30Ba «y», paCCMaTpHBaeMOI0 KaK BBIXOZ CHCTE-
MBI, IPAKTHYECKH COBIAIH C PaCIETHBIMH.

Bmusnue Bhibopa gopMsl H3ruba Oanku Ha Be-
JMYEHE] YKa3aHHbIX MapameTpos Tpebyer pomon-
HHUTENBHOIO aHAJH3a.

Cxema pacyeTHOH MOJETH MOTOPHOTO BaroHa
anexTponoesna DP2T MpecTaBNeHa Ha puc. 2.
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Puc. 2. PacueTHas cxema H3ruOHO-IPOJOIBHEIX KONeDaHHH MO

B pacueTHOH cXeMe BEPTHKATLHBIX KoneOanui
BaroHa MPHHATO, YTO 3JSMEHTHl BaroHa — Ky30B,
pama TeleXKH ¢ YCT2HOBIEHHBIM Ha Hel obopy-
IOBaHHEM, HAAPECCOPHBIH bpyc — sBaAr0TCA abco-
JIOTHO JKECTKHUMH TElaMH, TaK Kak yOpyrue Je-
(dopMarmy 3THX 3IEMEHTOB TIPEHEOPEKHTEIHHO
MaJjbl 110 CPABHCHHIO C HX NEPEeMECILICHHAMH TIpH
HH3KOYACTOTHRIX KONMeDaHHSX B PECCOPHOM HOJ-
BEIIHBAHHH. PacCMOTPEHB! yCTaHOBUBIIHEC
nebanus Py ABHKESHHH BaroHa IO NpAMOMY
C TIOCTOSHHOH CKOPOCTHIO, BemwauHsl guHamMude-
CKHX Harpy30K, YCKODEHHS H B3aHMHEIE II
IMIEHUS 3JIEMEHTOR BaroHa B MEPEX0IHEIX
npH TPOTaHHH C MECTa W Pa3rOoHa, TOPMO
OCTAHOBKH OOBI9HO HHIKE, 9EM B YCT:
pexHMax IPH BRICOKHX CKOPOCTAX B!

Takum obpa3oM, 3amaya HCCHEn
KanbHBIX KoneOaHui BaroHa Owul

CMOTPEHMIO YCTAHOBHBIOHXCH B JH-
HeHHOH 7-MEepHOH cHCTEME, ax KOTOpOH
OEHUCTBYIOT 33[aHHEIC CTALHO alHEBIE
npoueccsl # . Heobxo ElIeNIUTE OC-

HOBHBIE CTATHCTHISCKEES X
IEPCHH H CHEKTPaIbHEI 0
OIKX BBIXOJAOB z. HH3K09aCRQTHEIE BEPTHKAIBHBIC
BO3MYyIIeHHA OBUIH OTHCCEHB! RKIaccy I ayCcCcoBBIX
ak'KaK TpH JHHEHHBIX
porieccoB [ayccoBocTh
COXpaHAeTCH, : Hble CiIy4aifHble IpoLec-
o5 7 BT O 28y T3 Cconss BHo-
HECCOB, M% 0OCTBEHHAS CHEKTpaNBHAM
IIOTHOCTB CUEpMBIBAIOMICH XapaKkrepu-
CTHKO CKHE MEXaHHYECKHE Halpsxe-
HHA B 3 Tax BaroHa, BEPTUKA/IBHBIE YCKOpE-

KTEPUCTHKY — JTHC-
CTH MHTEPECYIO-

52

OHa 3MeKTponoesga 3P2T

eopMalMi B YIPYrHX 3JIEMEHTax
TCS C HOPMAIIBHBIM 3aKOHOM.
ATEMATHIECKHE COOTHOIIEHMS H/Is
g0 cHCTeMbl NpPENCTaBleHbl B Mat-
pMe, yNoOHOH 171 IpOorpaMMHpPOBaHUA.
crocod NpencTaBleHHs BO3IMOMKEH
HCIOTB30BaHAA KOPPEISIIHOHHOTO METO-
eTa, TaK H CHCKTpajbHOTO MeToma. Hibke
€JICH CIIEKTPabHbIH METOL.
uddepeHIHANBHOE YPaBHEHHE JBIDKSHHS
1 BEPTHKANLHBIX KONEOaHHSX BaroHa OBUIO
QTIPENCTABIIEHO B BHE:

Ag + Bg+ Cq =Dii+ Fu+Gu,

(16)

rae A, B, C — KBapaTHBIE MaTPHUIIbI HHEPLIMH, HE-
ynpymxh COTPOTHBIEHUN H )XecTKocTed; D, F,
G — matpHuIbl, Npeobpasyiomue BOIMYIICHHS % U
HX TpOM3BONHEIE #, 1 B 0000IIEHHbIE CHIEL, g —
n-MEpHBIH BEKTOp OQOOINECHHBIX KOOPDTHHAT;, # —
fM-MEPHBIH BEKTOD 3aNaHHBIX BO3MYIIEHHIL.
BrixongHeie mponeccs z B 00NIEM ClIy4ae HB-
JAI0TCA JIHHEHHBIMH KOMOHHAIHAMH 0606meHHEIX
KOOpDIMHAT ¢, BO3MYIIEHHH ¥ H HX NPOW3BOA-

HEIX:
(17)

3nece z — [-MEpHBIH BEKTOP YHCIA BHIXOMOB;
4, B, C, D, F, G — npAMOyTOIsHEIE MaT-
pitEsy. Dainonivis #Hay ypaszomntr (16} & (17)
npeoOpazoBanue @Dypse DO BpeMEHH COIIACHO
hopmyme:

z=Aij+Bg+Cgq+Dji+Fiu+Gu.

()= Tr(t)e'i“’ 'dt, (18)



rae r(f) — npeobpasyeMelil poLECce, IOMyIHM:

(-40” + Boi+C)q" =(Da’ + Foi+G)u"; (19)

z‘pz(—-A,mz+Blo)i+C',)qF +

+(Dim2 +Fimi+Gi)uF (20)

Haiins u3 ypasmenus (19) sexrop ¢° m mog-
cTaBuB €ro 3 ypaBHenue (20), moayduM 3aBHCH-
MocTh npeobpazopannii @yphe BEKTOPA HCKOMBIX
BBIXOJHEIX IPOMECCOB z OT mpeolpasoBanuii @y-
PBE BEKTOPa BO3MYIEHHI u:

F=T(0)d", @1)

e T(®) — MaTpuna 4acTOTHEIX XapaKTEPHCTHK

CHCTEMEI OT BXOJIOB ¥ K Bbixofam z. OHa ompeze-
msercd GopMynoH: =

T(o)= (—Alm2 +Bwi + C;)(—sz +Boi+ C)_1 X
x(-Do* + Foi+G)+(-D,0” + Foi+G,). (22)

EcnH cTAOHOHAPHEIE CIy4aiiHble BO3IMYINEHHS
u() 3a7aHBl MAaTPHIIEH CIEKTPANGHEIX IIIOTHOCTER

S* (mxm), TO IJii YCTAaHOBHBINWXCH NPOIECCOB
MEXIY B3aHMHOU CHSKTPBJE.HOH IIOTHOCTBH S
§

. PHPYIOT aJIfOPUTM, pealM3yeMblii IPH pacdeTax.

_] -T0 H §-TO BRIXONOB H 3JICMCHTaM#

§* cymecTeyer cBs3b:

ZZT (-iw)T, (io

k=1 e=l

. OnemerTE S} 06pasyioT Marp

KOTOPYIO MOXKHO HalTH 1o (opmy:

: = () ST (24)
me T (0) = T(-i0) — M TIIEKCHOTO
conpsoxerns ¢ T(w); T'(%) —Marprua Tpancrio-

muposanma ¢ T(@). 4

JHACTiepcHH BHIXO, OIIECOB Z HAXOAATCH

1o opmyne:

i )a’m, 25)
rae S m) OHANBLHEIC AIIEMEHTH MaTPHIBI
§*, =B s BEIICCTBCHHBIMHA (DYHKIUAMHA
=2CTOTHIL.

IMomydenue w3 SKCHEPHMEHTAa H 3a7aHHe MaT-
punsl S Tpymoemko. BosMmymemms u, mefier-

BYIONME H2 BaroH, COBNAJAIOT, HO CABHHYTH IDVT
OTHOCHTE/IBHO JpYyTa Ha BpeMs, HeO0Xonumoe 1is

3nmece T —-m aseiBaHAi. B u3obpa-
xeauax @ Hue (20) 3amuCkIBaeTCH

CIIETYTOIIHM (BOD.

ut =vul, 27
roe Bex@peﬁenaerca hopmynoi:
Q lcos(-t,@) | fsin(-t,@)
cos(-1,0)| (sin(-1,0)|.
v(o)) = + i. (28)

----------------------------------

s Jns HaxoXIeHHA BEKTOpa YacTOTHBIX Xapax-
TEPUCTHK OT BO3MYMICHHS %, K HCKOMBIM BBIXOJ-

HEIM TDOLECCaM Z BEKTOD #'
(27), sBOmuTCA B dhopmyny (21).
IpuBeneHARIe MATEMATHISCKHE COOTHOINCHHU,
pelnaonye 3a5ady HaXOXKICHUS CTATHCTHYECKHX
XaPaKTEPHCTHK BHIXONHBIX IIPOIECCOB, HIUHOCT-

, OOpele/seMbli

Pesynbratel pacdera mO aNTOPHIMY, OMMCHI-
BAIOMEMY PacueTHYI0 CXEMY pHC. 2, IpefcTaBie-
HbI B Tabn. 2 u 3.

OcHOBHEIE MEPONPAITH O TOBBIIIEHHIO JHHAME-
YECKOH KECTKOCTH Ky30Ba MOXKHO PpasfelHTh Ha
IATH TPYIIL

e  MeponpusaTus, CBA3aHEEIE C U3MEHEHHEM
XapaKTepHCTHK [apaMeTpoB pasMEpOB Ky3o0Ba
(rumael, 6askt ¥ [p.) H €ro 3arpy3xu. Mepompus-
THS DTOH IPYIOB BEAYT K CHIDKEHHIO 3P dekTHBHO-
CTH KCHONBG30BAaHAA MOIBIDKHOIO COCTaBa 33 CUET
YMEHBIICHNS Taphl Ky30Ba H ero MONE3HO0H IIomia-
pil:

o  MeponpusTis, CBI3AHHHIE C YBEIHYCHHCM
TIOTOHHOM H3rHOHON JKECTKOCTH Ky30Ba. Takue Me-
POTIPHSITHSL 3aKIFOYAI0TCE B KOPPEKTHPOBKE (POPMEL
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JKECTKOCTHBIX ¥ BECOBGIX XapaKTEPHCTHK HPORONL-
HBRIX M HOMEPEeuHBIX MEMEHTOB CHIOBOIO Kapkaca
Ky30B3, W3MCHCHUH TOJMIMHE! €70 OoOIniBKH, B Opa-
BHJILHOM BEIOOpE CEHEHHH MEKOKOHHBIX IPOMEMKYT-
K0B. MeponpusiTHs 3TOH IPYINIE! TKEIO HOANAI0TCS
ONTHMM3AIHH H TpedyioT MHOIOBapHAHTHEIX pacde-

10B. OCHOBHEIM HENOCTATKOM 3THX MEPONPUSTHI
ABJIAETCS CYMIECTBCHHOE H3MCHCHHE TEXHONOTHIE-
CKOrO HpOIECca H3TOTORNCHNS Ky30Ba, 00yCIOR/ICH-
HOE €70 KOHCTPYKTHBHBIMH M3MEHEHHSIMHM; 4 TalOKe
3HAYMTENEHEIH PacXo)l MCTalNa;

auna 2
Yacroth! ¥ Goprbi Konebanni
Koopi- YacToTs: (BekTop Lami) i COOTBETCTBYIOLIHE AM (OPMB! (BEKTO)
i 103, 4.0, 3.7, 2.1, 24, - 5
I T T Tn I'n T Tn
gl 0.018 0.7 0.59 0.29 -0.7 0
g2 0 0 0 0 0 d 0 0
g3 0.018 -0.7 059 0.29 ) 0 0
g | 0 0 0 0 0 1.0
g5 -0.05 0 -0.5 0.91 0 0
g6 0 0.17 0 0 0 0
q7 -0.99 0 0.21 -0.1 0 0 0
Tabuuya 3
VeKopeHHS H MoK HOCTH
VcKOpeHHS, C.K.0, M/c” Tloka3aTeny HIABHOCTH X0Ma
Hﬁ?ixf;e Bl BCpELIM B CEPCIHEE H B HAJ TIEPBEIM B CEpE/IUEE HaJ| BTOPEIM
TIATHHKOM Ky30B2 TIATHHKI TLITHHKOM Ky30Ba NISTEMKOM
o 1031 060 0.62 .50‘ 3.5% 3.5+ 3.51%
* NaHHBIE SHAYEHWS PACCUMTAHE IIDH BEIg YCHWAX BO3MYINEHHH

e  MeponpHaTus, CBI33HHBIE C
TIOFOHHOM JKECTKOCTH Ky20Ba 34 CYeT W

YMEHBIIHUTE 0 SHEPIHIO Konelamuii H
TEM CaMBIM YaCTOTY HONEPEYHEIX Koneba-
17174 TPYOIY BXOIWT TAKOKE NUHAMIYIC-
CKIit C o €HFIS] 9ACTOTH, 3AKMOYAOIHNICS
B [IPHCO K Ky30BY HEKOTODBIX IapIHaIbHEIX
CHCTEM;

e MeponpusTus, CBS3aHHBIC C H3MCHEHHEM
XapAKTEPUCTHK PECCOPHOTO TOMBEMMBAHMS, YMCHb-
HIAFONIHX (TIPOCAYMBAHMCE) BOSMYIICHUH OT IyTH Ha
Ky30B.

ConocrapneHre JAHABIX TOKA3bIBACT HEIIOXO0E
COBMAfeHye Pe3yJbTaTOB PAcdeTd H SKCIEPHMEH-
ta. Hexotoprie ormmaus B Bune AYX o6sacHMIOT-
Cs pa3iH4ueM B BO3MYIIEHHAX H YYBCTBHTENbHO-
CTBHIO OTK/IUKA CHCTEMBI K HX BHIY, TAK KaK B BO3-
MYIIEHHH SBHO TIPHCYTCTBYET CTHIKOBAS KOMIIO-
senTa. KpoMe 3TOro pazmrins BOSHHKAIOT H H3-32
VIPOMEHHMH, WCTONB30BAHHLIX B pacyere, TaKmX
Kak 3aMeHa Ky30Ba SKBMBAaNCHTHOH Oanko, mu-
Helinsle Mojemy ¥ neMnQHpoBaHH B Ky30BE H B
OYKCOBOM HOJBCINMBAHAH.

33aBHCHMOCTH XapakKTEPHCTHK BHOpamuy oT H3-
THOHOM ECTKOCTH Ky30Ba, IPOJOILHOH KECTKO-
CTH TATOBHIX NOBOJKOB H NAEMII()HPOBaHWI B pec-
COPHOM TIOZIBEIIHBAHHE WMEET ONH3KUE BEMHIH-
HEL



VuuTeBaA, 9T0 KOHCTPYKTHRHO H3MCHCHHE
[apaMeTpoB HOJBENIMBAHMA NpOINE, €M YBENH-
HgeHHE H3THOHOH JXECTKOCTH Ky30Ba, NPH IIPOEK-
THPOBAHUH IOJBIDKHOTO COCTABa CHENYET Mpeny-
CMaTpHBaTh KOMIUIEKCHYIO OICHKY HMHTCHCHBHO-
¢ty H3rHOHBIX Konebanuii. OCHOBHas OMAacHOCTE
IPH 3TOM COCTOHT B BO3MOXKHOM YXYIIICHWH JIpy-
THX XapakTeDHCTHK BaroHa ¥ HEOOXOOMMOCTH HX
PacdeTHOr0 KOHTpONsA. B pacderax pacCMOTPEHBI
[OKa3aTeNy IUIGBHOCTH B BEPTHKAIBLHOH ILIOCKO-
CTH Ky30Ba H2J TEIEKKAMH, H OHH JAIOT BO3MOXK-
HOCTH KOHTDOJMDOBAaTh COOTBETCTRYIOUIHE IOKa-
3aTENH.
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