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ITocTanoBka npoodJiemMu

OCOOMMBICTIO BCiX BHIIB MEXaHIYHMX 3’€IHAHL €
HEMOJKJIMBICTh TPSIMOTO BHMIPIOBAHHS IapaMeTpiB, sIKi
XapaKkTepu3yloTh ix poOoumit craH. Ilpu 1BOMY
MPAKTUYHO  BUKIIOYEHA  MOJJIMBICTH  yCTAaHOBKH
BOYJOBaHUX €JIEMEHTIB 1 NATYUKIB JUI1 TPOBEICHHSI
KOHTPOJIO CTaHy By3JIiB 0€3 MOpYyIICHHS  iX
HOpPMaJIbHOTO (YHKIIOHYBaHHS. ToMy Ui OIHKH
CTaHy MOXJINBE BUKOPUCTAHHS JIMIIC HEMPSIMUX O3HAK
— XapakxTtepy i napameTpiB (yHKIIOHAIBHOT TOBEIHKH.

Tomy BHHHMKae HEOOXIJHICTh BHBYEHHS 1 aHaNIi3y
BIUIMBY 3MiH MapaMeTpiB Ha BIACTHBOCTI CHCTEMH
LIJIIXOM, BimoMii
MareMartuuHiii Mopeni cuctemu. s po3B’s3aHHS
MTOCTABJICHOI 33a7a4i HAWOUTHII MPUHHATHAMH € METOAH

aHAJII THYHUM TOOTO o

Teopii aytauBocTi [ 1, 2].

AHaJii3 0CTaHHIX JOCHiZKeHb i myOikanii

YMOBHO HEpyXOoMi 3’€THAHHSA (6onTOBI,
3aKJICTIKOBI, WITILIOBI, 3 HATATOM 1 T.I.), YTBOPIOIOTH
rpyny Tak

MEXaHi3MiB.

3BaHUX
Bonu

HAWOUIBII  PO3MOBCIOKEHY
3’€¢HaHb BY3IIB
XapaKTePU3YIOThCS HASBHICTIO KOHTAKTHOI'O THUCKY Ha

KOHTAKTHHX

CHOJIyYEHUX TOBEPXHSIX JeTayeil, sike 3a PaxyHOK CHII
TepTss 1 3abe3nedye IX B3aEMHY HEPYXOMICTb.
BukopucranHst MeToy BiOpOJiarHOCTHUKH 0a3yeThest Ha
HasiBHOCTI KOPEJLIIIHHNX 3aleKHOCTEH TUHAMITHHX
XapaKTEepUCTUK BCHOTO BY3Ja BiJl KOHTAKTHOTO THCKY B
3’€IHaHHI dYepe3 3MiHy J>KOPCTKOCTI CTHKIB. 3MiHa
JKOPCTKOCTI OKPEMHUX €JIEMEHTIB MPUBOJUTH 10 3MiHH
MIPUBEJCHOI KOPCTKOCTI By37la, a pa3oM 3 HE i
HaJIe)KHUX  HOMY JMHAMIYHMM  XapaKTepHUCTHKaM
MTYYHO CTBOPIOBAHOTO BiOpamiifHOTO TOJS: YacToT i

© Jlyces B.I.

aMIUTITyZ, =~ pPE30HaHCHHX  KOJNWBAaHb, IOKA3HHKIB
neMndipyBanHs, (pa3oBux criBBigHoweHs. Leit meTox 3
YCIIXOM MOXHa BHKOPHCTOBYBaTH Y BHPOOHHYHX
yMOBax Ul AiarHOCTHKH CTaHY BY3JiB i HEpPYHHIBHOTO
KkoHTpouo [3,4, 5, 6].

AHaJiTH4HE  JOCHI/DKCHHS  JUHAMIKH — TaKHX
CHCTEM € JIyXe CKIAJHOI0 3aJayelo ajie BHU3HAYCHHS
GYHKIIH  YyTIUMBOCTI Il Takoro BULY 3 €IHaHb
eKCIIEPUMEHTAIBHUM LIUIIXOM HPENCTaBiIsie o000 ire
Habarato CKJIAagHINTY TEXHOJOTIYHY 3amady, TOMy IX
XapaKkTepUCTUKH  JOLUTBHO  OAEPXKYBaTH  PI3HHUMH

MeToaamu inentudikaii [7, 8, 9, 10].

Bupinenns He BUPIIICHUX paHilie YaCcTHH
3arajbHoOI NpodJieMu

Oco0MBICTh BiOPOIarHOCTUKH MOJISITaE B TOMY,
mo BoHa  mepeabadae  MPOBENEHHS  aKTHBHOI
ineHTUdikarii 06 exta. JliarHOCTHKA BY3IiB MOJSATAE B
po3aiii IX Ha MeKiTbKa TPYI [0 Hapamerpax abo CTaHy
—  «mupugatHuid»y, «Opak». Ilpy  BHrOTOBJIEHHI
Npeln3iiHUX POTOPHHUX CHCTEM BHHHMKaEe 3ajaya
BH3HAYCHHS croco0y KOHTPOJIIO HaHOLIbII
BIZITIOBIAAIBHUX 30IpHUX OMEpAIliif: SKOCTI KOHTAKTHUX
3’€llHaHb, I[IAPUKOMIIIINITHUKOBUX BY3IiB, (ikcamii
KOHTPOJIO JKOPCTKICHHX i
XapaKTepPUCTUK CHUCTEMH  MiJBICKH
poTropa Ha BCiX cramisx 30ipkW, B TOMY YHCIi 1 B
¢yHKIIOHaTBHOMY ~ cTaHi.  BixcyTHicth  MeTOniB
KOHTpOJIIO BKa3aHWUX IapaMeTpiB MEXaHIUYHHX 3B’s3KiB
Mpenu3ifHNX POTOPHUX CHCTEM HA paHHIX eTamax
30ipKM TPHUBOAUTH JO TOrO, IO II0 pe3yiabTarax
BUIIPOOYBaHHS BeCh 310paHMi TiIPOMOTOp OpaKylOTh.
OnHaxk, OCKIJIBKU 3arajlbHUM HEIOJIIKOM

nonepeaHboro  HatAary,
JUCHUIIATHUBHUX

(YHKIIOHATLHUX ~ METOMIB €  HEMOXIIHUBICTH  iX
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3aCTOCYBAHHS JUISI KOHTPOJITIO SIKOCTI MAIIMH 1 TPUIIAJIB,
TO €IUHWM TPHHHATHAM CIIOCOOOM OITIHKH SKOCTI
30ipKM KOHTAKTHUX 3’€HAHb MPEUU3IHNHUX POTOPHUX
CHCTEM € aKTUBHHI METOJ] TECTOBOI BiOPOIiarHOCTUKH.

Merta crarTi

T'onoBHOIO MeTOrO I1i€l POOOTH € BU3HAUCHHS:
iTeHTH(iKOBaHOI MaTeMaTHYHOI MOJENI CHCTEMH,
3alpONOHYBAaTH  METOAWKY Ta  allOPUTM  JUIA
JIarHOCTUKHM TapaMeTpiB 0araTOMipHUX MEXaHIYHUX
KOJIMBAJIBHUX CHCTEM 3 MOJIIUBICTIO PO3POOKH CIOCO0Y
OLIHKA TEXHIYHOTO CTaHy HEPYXOMHX KOHTAKTHHX
3’€IHaHb NPENU3iHHUX POTOPHUX CHUCTEM IO 3MiHI iX
JUHAMIYHAX XapaKTePUCTHK 3 BiJIIOBi THIM
iHpopMamiiHIM 1 amapaTHUM 3a0€3MEYCHHSM IIpH
BUpIIICHHI 1€l 3a1a4i.

Buxksiax 0CHOBHOTO MaTepiaixy

PiBHsHHS  JTiHIHHOT MeXaHIYHOI CHCTEMH Yy

BEKTOPHO-MaTpuyHiil Gpopmi Mae BUI
AX +BX +CX = f, @

ne A, B, C € R™ — marpuui inepuii, reMndipysanns
Ta JKOPCTKOCTI BiJIIIOBITHO;
X, X,X eR"-

BiOpOIIBHAKOCTI Ta BIOpOMEPEMIIICHHS BiAMOBIIHO;

BEKTOPH BiOpOIIPUCKOPEHHS,

f e R?- BekTOp 30BHIMHAIX 30ypens (£ < N).

a
aq

oB oC
+ —_—

4
aq; aq

j j

=4

i

I3 Bupasy (4) BMXOAMTbH, IO TaK K X; # 0, 1o

Aﬂ,lz +BA +C =0, ane ne samxau oueBnano, wo i
ox; 1 ox; #0.

Tomy mns ognepkaHHs (QYHKIOIH YyTJIHBOCTI
MOCTYIHUMO CJIIYIOUYUM YHHOM.

Tak Ak [naHiil cucTeMi BiAmOBiae TUIBKA OJUH
BEKTOp BJACHHX YaCTOT 1 HECKIHYCHHAa MHOXXHHA
BJIACHUX BEKTOpiB, TO OyJe CHpaBeJIMBUM TaKe

CIIIBBIHOIIECHHS

T'Y, =0 (8)
abo
YT, =0, ©)

ne Yi - BJIACHHUH BEKTOP, BIAMOBITHOI TPAaHCTIOHOBAHOL

marpuui cucrem T', T € R™™,

+—)% +(2A4 T‘+

IaTerpanbanii omeparop Jlammaca Ay piBHSHHS
(1) 6yme matu Takuit BU

T=AS*+BS+C, 2

ne S — oneparop AudepeHIiFoBaHHS.

Brnacri 3magenHs piBHsHHA (1) TOBUHHI
3aIOBOJIGHSATH PIBHIHHIO
2
(AA°+BA+C)x=0. 3)
Tyr A — BeKTOp BIACHHX 4YacTOT CHCTCMH,

A €[4, 2], Ae M i ko HWKHA | BepXHS Mexi ianasony

4acToT.
Jis BU3HaueHOTO 3HaueHHS A= A; piBHAHHA (3)
npuiiMae Takui BUJ

(AL +BA4+C)x =0 (4)
abo
T.x =0, (5)
ae
T, = A}’ +B4 +C. (6)
[pomudepenmitoBaBum  piBHIHEL  (4) 1O

HapaMeTpy qj Ho NpaBuiIy AUQEpEHIIiIoBaHHS HESABHOI
GbyHKIIT, 0JepKUMO

By + (A2 4B +C)%‘:0. @)
j i

[NomHOxuBIIM BHUpa3 (7) Ha YiT 1 CKOPOTHBIIH
nonanok Y," (AA? +BA, +C)ox, / (6q;) vy BinnosinHocri

3 BUpaszoM (9), ogepKumMo

B, ,

e Ll A
o4 _| 94 og; g (10)
aq, [ A4 +B)xY, ]
[Micns nmudepeHIiTOBaHHS KOXHOTO — BJIACHOTO

sHauenHs Bektopa A, A €[4, 4,|mo  koxHOMy i3

napametpiB Bektopa ( (( € R' ) o51EepIKYEMO MATPHIIIO
YyTIHUBOCTI

U=04/6q, U e R™. (11)

Tenep MoxHa mepexomuTu Oe3mocepeHbo 10

OLIHKK 3MIH MapaMeTpiB cHUCTeMH. BekTop BilacHUX

4acTOT SBSIETBCS (DYHKIIIEIO TapaMeTpiB CHCTEMH,
TOOTO
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A=2(q). (12)

Bapiamis  1poro  BHpa3dy  XapaKTepPHU3Y€EThCS
CIIIBBIIHOIIIEHHIM

oA =(04109)6q=Udq, (13)

ne U- Bm3radena panimre [10] MaTpuis 9y TIHBOCTI.

[0 04 4 |
oq, oq,  oq,
0k Ok Ok (14)

U= 3q1 an aqr

|09, o9, o, |

@opmynmu (10) i (4) mo3BonsAIOTH MOOYIyBAaTH
MATpUIl 9yTIUBOCTI 1 ii
KOMITIOHEHTH BiJ MapameTpiB cucremu. Hexait A —
BEKTOp BJIACHUX 4YacTOT 1 ( — BEKTOp IapaMeTpiB

AHAJITHYHI  3aJIEXKHOCTI

(1,9 € R") marots omakoBy posmipHicTs N, Tak sk B

cuiy cneuu@pikd MaTpUYHHX — Olepalid  MaeThes
MOXKJIUBICTh MO 3MIiHEGHOMY CIEKTPY BJIACHHUX YacCTOT
¢i3ngHOTO 00’€KTa PO3MIPHOCTI N OIIHUTH JIHIIE 3MiHH

N mapameTpiB HOro MaTeMaTHYHOT MOJIEIII.

I=

S O

A
(G1-04) ®(B1-54) dA= [ (51" ® 1
A

ne OA- BEKTOP HEBEJIMKMX 3MIH BIIACHUX YacTOT
(3HaYOK «~» HaJ CHMBOJIOM O3HAuya€ MPHHAIEKHICTH
¢izmgHOMY 00’€KTY, CUMBOJI Oe3 3Hayka BiTHOCHUTHCS
J0  MarematuyHol — wmozeni). @Dynkuionan  (17)
XapaKTepU3ye CTYIiHb HAOIMKEHOCT] BIACHUX BEKTOPIB

¢izngHOTO 00’ €KTA A i #ioro marematrunoi momemi A .

Y BigmosimHocTi 3 cmiBBigHomenHsM (13) i (16)
(byHKIIOHA TpUMe TaKUH BH]

| = qj (AT ® 517 )Udq —qf [Usa)" ®1" Pdg -
G

G

(18)

- I (61" ®Uog)" Jdg + j [(Usg)" ®(Usa)" dg.

G G

BimMmiTiMO, IO MaTpWYHi oIepamii 3 CHMBOJIOM
& BIACTHBICTIO AaCOLIATHBHOCTI HE BOJOMIIOTH (Ha
TOOTO

(18)

BiIMiHY BiJl 3BHYAIHHX),
AB®C)= AB®C,tomy vy
PO3CTaBIICHI JTyKKH.

HeoOxigHo0 yMOBOIO eKkcTpeMyMy (yHKIiOHATa
(17) € piBHSIHHSA

BUpasi

Slkwo BinoGpaxenus f : A — ¢ romopdre, TO

Oyzie CrpaBe/TMBUM CITIBBITHOIICHHS

dA=(04/0q)dq=Udq, (15)

. nxn
ne U — marpums ayrmasocri, U = R | Tak sk va
TpaekTopii A(() mificHEe TIepeMilleHHS CIIiBIIAgae 3
OIHUM i3 BIpTyaJbHUX, TO IJII HBOTO CIPaBEIIUBHH

Bupas (13).
Bin JmudepeHuiiHoro nepeiaeMo J0
IHTETPaJBHOTO CITiBBiTHOIICHHS:
A q;
j di= j Uda. (16)
A %
Jdns  po3p’sizaHHA  3ajavi  JiarHOCTYBaHHS

BUKOPHCTA€MO CKAaJISIPHUH KPHUTEPiil SAKOCTI Ha OCHOBI
¢dyHKIIOHATY, KU mijsrae MiHiMizamii. /i neoro
3PY4YHO omneparop,  AKUH

BBECTH  CIIEL[iaJbHUI

IIO3HAYA€ThCA CHUMBOJIOM ®l II03Ha4Yae onepauilo

MOEJIEMEHTHOTO ~ MHOXKEHHSI ~ MaTpullb  OJHAKOBOi
PpO3MipHOCTI.
OyHKITIOHAT MA€E TaKUH BH]T
—SAT®SAT —SAT ®@SAT —S5AT ®347)d A, a7
ol /oq=0. (19)
[Mponudepentiropapum MTOYJIEHHO

cuiBBimHOomeHHs (17) WO BekTOpY mapamerpiB (,
OJICPIKHUMO CITITYIOUHI BHpPa3:

P
%{j(aﬂ ®5ZT)qu} —UT (1 ®57);

G

%{T [Uoay ®51Tqu]} =207 [51®UsY)]; (20)

%

%{T (67" ®Usq)' ]qu} =207 [51®UsY)];

G

%{f[(U 509)' ®U 6q)T]qu} —3UT[(Usg)®(UJ)].
%

3rpynyBaBmn cmiBBigHOmeHHs (20), omep>KuMo
BHUpa3
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UT(51®64)-4UT [ 51®(U50) [+3U7 [(USa) ® (Usg)] =0.

[omuoxuBmm Bci ckiaamoBi Bupazy (21) Ha

T . . .
MaTpulro U 3J11Ba, B KIHIICBOMY pe3yIbTaTI1

OIEPIKAMO
SA® 84 —451®(USq)+3(Usq) ®(Usq) =0.(22)

Takum umHOM, BapiamiiiHe criBBigHOMIEHHS (22)
no3Bossie mo HeBenmukomy (6imst 10%) BuMipsHOMY
eKCIIEPUMEHTAJIbHO ~ 3MIIIEHHIO  BEKTOpa  BIJIACHUX

yactoT (ismgHoro o6’ckra OA maTH OLiHKY 3MiHAM
BEKTOpa napamerpis MaTeMaTHIHOT Moeni
0(], BU3HAYMBIIH MOTIEPEHBO MATPHIIIO Yy TIHBOCTI.

B saxocTi mpukmamy posriisHEMO 3afady OILiHKH
rapameTpiB )KOPCTKOCTI JIIHIHHOT MEXaHIYHOT CUCTEMH 3
JIBOMA CTYINCHSAMH CBOOOIH, IpeCTaBIeHOl Ha pHuC. 1,
i3 TAKMMH HOMIHAJIFHUMH 3HAUCHHSIMHU MapaMeTpiB: M
= 2 kr, k; = 30 000 H/m, k; =20 000 H/m.

mX, + (k, +K,)x, —k X, =0;

B (23)
mX, — kX, + (k; +k,)x, =0.

X X:
k: | ki k>
m

AN

o

Puc. 1. MexaniyHa KoJMBaJbHa CHCTEMA 3 IBOMA
CTymeHsIMH cB0oOOoIH (0e3 BpaXyBaHHS CHII TEPTSI)

I3 cucremu piBHsHB (23) MOXKHa OAepIKATH BHpa3H
JUTSL BIIACHHUX YacTOT:

A=k, 1m; 2, = (2K, +k,) / m. (24)

IlizcTaBuBIIM YKCIIOBI 3HAYEHHS,
HOMIHAJIBHUI BEKTOpP BJIACHUX YacTOT MaTeMaTHYHOI
ol
Mozem (¢)

BHU3HA4YUMO

A=[100 200]". (25)

HomycTtumo, ii() B pe3ynbTari
€KCIIEPUMEHTAJIbHAX BUMIPIOBaHb BEKTOpa BIIACHUX
4acTOT BHACHIJOK 3MiHM JKOPCTKICHHX IIapaMeTpiB
o0’exta neil Bektop oxepxaB 10 %-u BigCOTKOBe
36inbIIeHHs (¢1), TO6TO CTaB piBHUM

(21)
Z=[110 220] . (26)

Bexrtop 3MiHH BIacHHX 9acTOT (Ppi3sMIHOTO 00’ €KTa
(c’*) mae Taxwuit Bz

~ u
A=[10 20] . @7)

[IponudepentiroBaBum criBBigHOMIEHHS (24) 110
KOPCTKICHUX  TapaMeTpaM,  OIepXHMO  (yHKMIii
YYTJIMBOCTI (C/KT):

% g0 1 1 1

ok, ok, 2/k,m  242.10*.2 400 28)

O 1 ! _ 1.

ok m2k +k, 242-3-10°+2.10° 400

o, 1 1 1

ok, 2dm 2k, +k,  24242.3.10 +2.10°  800°
TOGTO MATPHIIS Yy TIMBOCT] MPHiiMAae TAKHH BUJ

1/ 400} (29)

0
{1/400 1/800

Hdus Toro mo6 ckopucratucs Qopmynon (22),

BU3HAYMMO CTIOYATKy criBBinHomenns suay U o(

1 1

0o — — 6k
Usg- 400 {cﬂq}: 00" 2 | (30)
ERE P i I IR
400 800 400 800
IigcraBuBimm  Bupasu  (29) 1 (30) 'y

cHiBBiIHOMIEHHS (22), OIep)KHUMO BEKTOPHO-MaTpHUYHE
PIBHSHHS

1
107 107 [10 200%%
20/%20 Y 20/% 1 1 " (31)
— 0k, +——k,
400" 800
4—(1)05@ W%ngz .
By 1 ® 1 2{0}'
— Sk, +—=Kk, — ok +—=3k,
400 800 400" 800

[pencraBumo piBHsHHA (31) y BUDIAl cucremu
JIBOX PiBHSHB:

100- 5k, /10+35k2 /16000 = 0;
1
800

(32)
ok )+3(—1 ok +—1 ok,)? =0
2 400 ! 2 '

400—80(— 5k, +
400 800
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Poss'sbkeMo  mepmie  piBHSHHS —cucTeMH  (32)

BiJTHOCHO 5k2i MiJICTAaBUBINK 1€ 3HAYCHHS Y JPYre

PIBHSHHS, OJEPKHMO  CIiAyI0di 3HAYeHHA 3MiH
KOPCTKICHUX mapameTpis:
ok, =87507 /¢é; &k, =40007 /¢, T06TO 3pOCTaHHA
BEKTOpa BiacHUX d4actoT Ha 10% BUKIMKaeThCA

CIIZYIOUO0I0 3MiHOIO BEKTOpa MapaMeTpiB MaTeMaTHIHO1
Mozieni: §q=[8750 4000] .

OcobOmuBicTIO cucTeMH, sKa Oyia pO3IIIIHYTA,
3aKJII0YA€ETHCS B TOMY, IO OZEPXKaHI pe3yNbTaTh JIETKO
MiJNAIOTHCS TEPEBIpIl TPU HASBHOCTI aHATITUIHHUX
BHpa3iB 1A BIacHuUX 4acToT (24). IlincraBuBImM HOBI
3HAUEHHSI JKOPCTKICHUX MapaMmeTpiB B AaHi (opMyiH,
3HaAeMO MIWCHMH BEKTOp 3MiH BJIACHUX YacTOT

5/12[9,5 25, S]T, 10 3 TOYHICTIO IO OJHOTO-IBOX

BIJICOTKIB BI/ITIOBiZ]a€ JAHOMY BEKTODY.

BucnoBku i npono3uuii

TakuM YUHOM, MO>KHA 3pOOHMTH BUCHOBOK IIPO T€,
o npu 10-u BiACOTKOBIHM 3MiHI MapameTpiB, HOXHOKA B
iX OIiHIII HE MEePeBUIIYyE OIHOTO-ABOX BiICcOTKiB. CaMo
c00010, MPE/ICTABICHUIH aNrOpUTM HAMOUIBII TOAUTHCS
JUIs JI1arHOCTUKH napameTpiB OaraToMipHHX
MEXaHIYHHX KOJMBAIBHHX CHCTEM, ajie O0e3yMOBHO, B
bOMY BHIIAJIKy, HEOOXIIHO IIHUPOKE 3aCTOCYBAHHSI
Cy4acHOT OOYHUCITIOBATIBPHOT TEXHIKH.

Sxmo B cucrteMi HEOOXiMHO BWU3HAYUTH CTYIIHB
BIUIMBY Pi3HUX (Pi3UYHUX IMapaMeTpiB Ha BEKTOP CTaHY,
TO HEOOXIZHO pO3IJIsgaTh MAaTPUII0  BiIHOCHOT
YyTAMBOCTI. ~ Marpuii  YyTIMBOCTI  JIO3BOJISIIOTH
BM3HAYATH YyTJIMBI i iHBapiaHTHI JO BEKTOpPY CTaHy
napameTpu. s indopmallist 1a€ BiaIOBIAs HA TUTAHHS,
SKi TapaMeTpu B HaMOiNbIIid CTYNEeHI BH3HAYAIOThH
BiOpaIiiiHy xapakTepucTuky o0’ekta. Kpim TOTO,
BU3HAYCHHS MATpPHULI YYTJIHBOCTI J03BOJSE 3HAYHO
CHPOCTHTH JMHAMIYHY MOJIENIb CHUCTEMH, 3aJIHIIHBIIH
TIIBKH Ti T[apaMeTpd, SAKi B HAHOUTBIIIA  Mipi
BH3HAYAIOTh BiOpAIifHUI CTaH CHCTEMH.
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TO ASSESS THE STRUCTURAL AND TECHNOLOGICAL CHANGES IN THE PARAMETERS OF THE
PRECISION ROTARY SYSTEM ACCORDING TO THE SPECIFIED FUNCTIONS OF SENSITIVITY
AND DEVIATION OF THE SPECTRUM OF OWN FREQUENCIES
V. Lus’

O.M. Beketov National University of Urban Economy in Kharkov, Ukraine

The question of precision rotary systems with artificial elements of pretension, which significantly affect the
rigidity and displacement of resonance frequencies and, as a result, lead to the appearance of very conditioned
sensitivity matrices, has been investigated.

The mathematical model of the system is identified. With spatial oscillations of the system, two of the most
typical and important are defined: fluctuations in vibration force along the rotor axis and in a direction
perpendicular to it. Designed diagnostic operator as a complete sensitivity matrix. The proposed algorithm for the
diagnosis of parameters of multidimensional mechanical fluctuation systems using computer technology.

In any prefabricated design, the parameters of the system during assembly may differ from the design values
and change during operation. In order to predict the consequences of this, it is necessary to know the reaction of the
system to these changes. At the same time, in many cases, it is almost impossible to assess experimentally the effect
of parameters on the behavior of the system.

Therefore, there is a need to study and analyze the effect of changes in parameters on the properties of the
system analytically, that is, according to the known mathematical model of the system.

Analytical study of the dynamics of such systems is a very difficult task, but determining the sensitivity
functions for this type of compound experimentally is another much more complex technological task, so their
characteristics should be obtained by different methods of identification.

The main purpose of this work is to determine: the identified mathematical model of the system, to offer a
methodology and algorithm for the diagnosis of parameters of multidimensional mechanical fluctuation systems
using computer technology.

Of course, the presented algorithm is most suitable for the diagnosis of parameters of multidimensional
fluctuation systems, but of course, in this case, widespread use of modern computer technology is necessary.

If in the system it is necessary to determine the degree of influence of various physical parameters on the
vector of the state, then it is necessary to consider the matrix of relative sensitivity. Sensitivity matrices allow
determining sensitive and invariant parameters to the state vector. This information answers the question of which
parameters determine the vibrational characteristics of the object to the greatest extent. In addition, the
determination of the sensitivity matrix can significantly simplify the dynamic model of the system, leaving only those
parameters that most determine the vibrational state of the system.

Keywords: construction, press-threaded connection, dynamic parameters, structural model, deformation,
deviation, frequency and amplitude of oscillations, sensitivity of dynamic parameters, algorithm, sensitivity matrix,
methodology.
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