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IMPOCTOPOBA KOPCTKICTb OBJIATJHAHHSA
3 ITAPAJIEJIBHOIO KIHEMATHUKOIO

Ilpoananizosano cmpykmypy ma mMamemMamuyti 1acmueocmi Mampuyi
npoOCMOPOBOI AHCOPCMKOCHI MEXAHIZMIE NAPANENbHOI CIMPYKMYPU, 8USHAYEHO
iT 3anedicHicmo 6i0 cucmemu KOOPOUHAM.

Beryn. Tlopsn 3 ¢opmoro Ta po3MipamMu poOOYOro MpoCTopy,
HasBHICTIO 1 KOHQIrypami€lo O0COONMBHX IIOJIOKEHb, PYXJIMBICTIO 1
TOYHICTIO TOJIOKEHHS pobodoro oprany [1, 2], KOPCTKICTh € OIHOM 3
HAMOIIBII  BaXIIMBHX XapaKTEPUCTUK OOJaJHAaHHS 3 MapajelbHOI0
KiHEMAaTHKOIO, SIKa BH3HA4Ya€ HOro TOYHICTb, BAHTAXXHY CIIPOMOXKHICTH Ta
JMIUHAMIYHI TIOKa3HUKU. HemocTaTHsS KOPCTKICTh JIAHOK ab0 Omop MOXe
BUKJIMKATH BEJIHKI TIPYXHI MepeMilleHHss poOOo4oro opraHy IIija Ji€ro
30BHINIHIX CHJI TA MOMEHTIB, sIKi 3ryOHO BUIUTUBAIOTH K HA TOYHICTh, TaK 1
Ha BaHTQXHY CHPOMOXHICTb. KpiM TOro, HemocraTHsi KOPCTKICTh
MIPU3BOJUTH IO 3MEHIIEHHS BJIACHUX YaCTOT, MOTIPUICHHS JWHAMIYHUX
MOKA3HUKIB, 30UIBIICHHS 4Yacy IepexiJHUX TMpoLeciB B KiHEMaTHYHUX
CTPYKTYpaxX, 3pOCTaHHS JHWHAMIYHMX TIepeMillleHb Ta BiOpamiid Yy
MIEPEXiTHUX PEKUMAX, [0 MOXKE MOTIPITUTH JUHAMIYHY SKICTh 00JIa THAHHS
3 MapajenbHOI0 KiHEMATHKOIO, OCOOJNIMBO MPW BHCOKHMX CHJIax iHepLii Ta
po0OoTi y 00J1aCTi YacTOT, OJU3BKUX JI0 BIACHUX.

IMocTanoBka 3axa4i. Y HalOUTHII NPOCTOMY BHIAJKY KOPCTKICTH MOXeE
OyTH BH3HAu€Ha SIK BEJNMYMHA TNPUKIAZACHOI CHIIM Ha OIMHHIO HPYKHOrO
TepeMillieHHsT ab0 CITBBIJHOIICHHS CHWIH, JiF040oi Ha JedopMiBHE TiJIO, IO
BUKITUKAHOTO HEFO TIepeMilieHHs [3].

Bigomo, 1m0 TPOCTOPOBY MKOPCTKICTH CHUCTEMH, HA SKy JilOTh
KOHCEpBaTHBHI CHJIM Ta MOMEHTH, MOXXHA OIMCAaTH TEH30POM, SIKHH €
recianoM (Bu3HauHMKOM ['ecce) moTeHmianbHOi  (yHKIIi, TOOTO
KBaJPaTHOIO MATPHIEI0 YaCTHMHHUX NOXIAHHUX JAPYroro MOpSAAKY Bix
noreHiany [4]. Hanpuxnax, recian mnoreHmiany &;, TOB’s3aHOrO 3

BeKTopOM HaBaHTAXCHHA f, 10 BiI[HOIHeHHIO a0 BeKTOpa I[eKapTOBI/IX
KOOpJAUHAT X , IPCACTABJIAE CO6OIO MaTpuiro )I(OpCTKOCTi
2
K - 0°&¢
ox?

(1)
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OCKIUIBKM  CWJIy MOXKHa BU3HAYUTH SIK TPAdi€HT OB’ S3aHOTO
MIOTEHIially, MaTpHLs >KOPCTKOCTI TaKOX € sKoOiaHOM cuin. Matpuus
KOPCTKOCTI KOHCEpBAaTWUBHA, TOOTO poOoTa BHM3HAUEHOI 3 HEi cuiM Ha
3aMKHEHOMY IIIISIXY IIOBHHHA JIOPiBHIOBATH HYJIIO.

Po3risiHeMo piBHOBary NpyXKHOi CHCTEMH Y3araJlbHEHOI'O MeXaHi3My
TapayieNbHOl CTPYKTYPH 3 30BHILIHIM 3yCWIISIM (pHC. 1), NpuKIageHuM y
TOUIl A, sIKa MOXE PO3MIIyBaTUCh HA POOOYOMY OpraHi i OyTH IEHTPOM
cucremMu koopauHaT XaYaZs. Ilpuknanene nHaBantaxxends W BHKIHMKae
NIPY)KHE TIepeMillieHHs] pobo4yoro opraHa. 30KpeMa, CHCTeMa KOOpAMHAT,
NpUB’si3aHA JI0 TOYKUA A, TepeTBOPUThC Ha X'AY'AZ's. Y HalOLIbII
3araJbHOMY BUMAJKY BiIOYIEThCS 3CYB Ta IOBOPOT CHCTEMHU KOOPIUHAT.

Puc. 1. Ipysicna cucmema y3acanbHeno20 MexaHizmy
napaneibHoi cmpyKkmypu

VY nexkapToBiii cucCTeMi KOOpIWHAT MOXKHa BH3HAUUTH BEKTOpU 6X1
30BHIIIHBOI'0 HABAHTAXKECHHS

w=[f 4], 2)

T
ne f= [PX, P, Pz] — BEKTOp CWI; 1T= [MX, M, MZ]T — BEKTOp
momentiB; P, P, P, — ckinajosi cuiy, mo AitoTh y Toull A y HanpsmMKax
oceit X, Y Ta Z signosigno; M,,M ,, M ,— ckianosi MOMeHTH, 110 J1i10TH

y Toulti A BijiHOCHO oceil X, Y Ta Z BiMOBiTHO.
Bu3HaunMO TakoX BEKTOP MPYXKHHUX IMEPEMIIIEHb Y BUTIISIL

AS= [VT w’ ]T , (3)
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e V= [AX, Ay, AZ]T — BEKTOp JIiHIHMX NepeMilieHb po0ovYoro opraxa;

U : i
W= [A v, A, Ago] — BEKTOp KYTOBUX IlepeMIIeHb; AX, Ay, AZ — p13HULA
MK KoopaumHatamu Ta Awy,A0,A@ — pizHuMng Mk Kyramum Kpumosa
cucreM koopmuHaT X'aY'aZ's Ta XaYaZs y OOpaHiii HEpYXOMiil cHCTEMI
koopauHaT XY Zy.

Tomi 3B’SA30K MDK  MEpPEeMIlICHHAIM  po0OYOro  OopraHa  IIij
HaBaHTa)KEHHSIM Ta BEJIMYMHOIO0 OCTAHHHOTO BCTAHOBIIIOETHCS PIBHSIHHAM

W = K AS, “4)

ne K — mampuys npocmoposoi dicopcmkocmi PO3MIPHICTIO 6X6, sKa
XapakTepu3ye 3arajbHy JKOPCTKICTh OOJIaJHAHHSA 3  MapaJeNbHOI0

KinemaTukoro. @Di3U4HMI 3MICT €NEeMEHTIB MaTpHIli JKOPCTKOCTI K; —

KOPCTKICTh CHCTEMHU B HANPSIMKY i-1 y3araJbHEHOI KOOPJMHATH IIpH Jii -
KOMITOHEHTHU y3araJIbHEHOIO HaBaHTAKECHHS.
Crip BiAMITHTH, 1O JIiHIMHA 3aJ€XHICTh (4) CrpaBeIIMBa JIMIIE IS

MaJTUX BEJIUYKH MPYKHUX MepeMilieds AS Ta nuiie y BUIIaaKy CTaTHYHOrO
HaBaHTa)KEHHSI.

OTKe, MaTpuIsl TPOCTOPOBOI YKOPCTKOCTI TOBHICTIO OMKCYE TPYKHI
BJIACTHBOCTI MEXaHI3My MapajieJbHOi CTPYKTYpH Ta HOro MOBEIIHKY NpH
CTaTUYHOMY HAaBaHTa)KEHHI. Y3araJbHEHHS MaTeMaTHYHHUX BJIACTUBOCTEH
MATpHIl KOPCTKOCTI, PO3KPUTTA (Pi3MIHOTO 3MICTy ii €IEMEHTIB Ta ix
3B’S3Ky 3 IPY)KHUMH NapaMeTpaMH MEXaHi3MiB MapaienbHOl CTPYKTYPU €
BaXJIMBUM JUIS JOCHTI/DKEHHA JKOPCTKOCTI OONaJHAHHA 3 IMapalelbHON0
KiHEMaTHKOI0. TaKkoX aKkTyalbHUM NHTAHHSIM € BH3HA4YEHHs 3aJIeKHOCTI
MaTpHIi KOPCTKOCTI MEXaHi3My BijJi BUOOPY CHCTEMH KOOPJIUHAT 3 METOIO
MOAAJIBIIOrO ii MpUBENEHHS 710 OLIBII TPOCTOI (POPMHU.

CTpykTypa MaTpumi :KOpcTKOCTi. Marpumto npocTopoBoi Kop-
CTKOCTI 6X6 MOXKHA TIPEICTABUTH Y BUIIIA/l YOTHPHOX OJIOKiB 3X3

RL )
= 1 ,
KC KK
ne K., K, Ta K — matpuni, Bu3sHa4eHi HA0OpOM BIIACHUX JKOPCTKOCTEH
Ta BiNOBIHUX OPTOHOPMaJIBHUX BEKTOPIB.

Matpuns K, cuMeTpu4Ha, HOpMajbHa 1 TIPEACTAaBIIE COOOHO
MaTpHIIO ITOCTYNAJIbHOI YKOPCTKOCTI, SIKa BCTAHOBJIOE BIIHOIIEHHS MiX
YUCTHM JIIHIHHAM NepeMillleHHsIM Ta BiJIOBiqHOIO cuioro. Marpumio K |
MOXXKHa TIPEJICTABUTH Y BUTJISI L

K. =RTR, (6)
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ne R, — oproroHaigbHa MaTpHIs, CTOBIYMKH KOl BIAIOBiNAaIOTh OCAM
o . . 1 2 :
MOCTYManbHOI JKopcTKOCTi, I =dlag(y , Y ,y3) — JiaroHanbHa MaTpHUIsi
n n n n
BIJIMOBIIHMX MOCTYMANBHHUX JKOPCTKOCTeW. HaBaHTa)KeHHSI CHIIOH B3/I0BXK
OJIHOI 3 OCel BHKITUKAE TIOCTYIAJbHE MEPEMIllICHHS JIMIIE Y HANPIMKY Ii€i
oci.

Matpuns K, TakoXX CHMETpUYHA i HOPMaJIbHA, IPEACTABISIE COOO0
MATPHUII0O KPYTHUJIBHOI IKOPCTKOCTi, SKA BCTAHOBJIOE BIiJHOIICHHS MIX
YUCTHM IOBOPOTOM Ta BIiNNMOBIAHMM MoOMeHTOM. Marpumo K, MoxHa
NPECTABUTH Y BUTTISII

_ T

K.=RTR_, (7

ne R, — oproroHaigbHa MaTpHIs, CTOBIYMKH KOl BIAIOBiNAIOTH OCAM
o . . 1 2 :
KPYTHIIBHOI KOpCTKOCTI, [ =dlag(y , Y ,y3) — JiaroHajbHA MATPHILI
K K K K

BIJIMOBIIHMX KPYTHJIBHUX JKOpCTKOCTell. HaBaHTaXKeHHS MOMEHTOM
HABKOJIO OJTHOT 3 OCel BUKJIMKAE OBOPOT JIMIIIE HABKOJIO IIi€T OCi.

Marpungs K, — HecUMeTpUYHa B 3arajJbHOMY BHIAAKy MAaTPHUILT
CIIONYYHOT KOPCTKOCTI, SIKA BCTAHOBJIOE CIIBBIJHOIICHHS M CHJIOK Ta
MOBOPOTOM, MiX MOMEHTOM Ta MOCTYHAJbHHM MEPEeMillleHHAM. Matpuiio
K, MOXXHa TIpe/ICTABUTH Y BUTIISI

.

K.=RT.R!, ®)

ne R, — oproronanpHa MAaTpHUIl, CTOBITYMKM SIKOI BIATNOBIJAIOTH

CHOJIYYHMM OCSIM  JKopctkocti, I :diag(yl,yQ,f) — JiaroHaipHa
Cc Cc Cc Cc

MAaTpHIIS BiAMOBIAHUX CITOMYYHUX JKOpCTKOCTe. HaBaHTa)XeHHSI MOMEHTOM
HaBKOJIO OJIHOI 3 CIIOJYYHHUX OCEH BUKIMKAE 00epTalbHE NEepeMilleHHs Y
HaNpsIMKY i€l OCi, a HABAaHTAXKEHHS CHJIOI0 Y3/I0BX OIHOI 3 CIIOTYYHHX
ocel BUKJIMKAa€e IIOBOPOT HABKOJIO IIi€l Oci.

OckisbKH ~ po3MipHOCTi  ereMeHTiB Matpuir K , K, Ta

n Cc

K, BU3HAa4aloThCs BIMNOBIAHO 10 X (i3UYHOrO 3MICTy, MAaTpuIs

KOPCTKOCTI Ma€ HEOIHOPIMHY pO3MipHicTb. SIkmio Bupasutu cuiy B [H] Ta
nepemileHHs B [M], To Omoku MaTpuili K MaroTh HACTYIHI PO3MIpHOCTI

H-m" H

H H-w™m
MaremaTu4Hi  BJACTHBOCTI MAaTpuui KOpCTKOCTi. Marpuis
®KOpCTKOCTI K — cuMeTpuyHa, HOpMajibHa (BUKOHYETHCS CITiBBiTHOIICHHS

K =

T - . .
K K' =K'K). fIkuo MexaHi3M mapajenbHoi CTPYKTYPH 3HAXOAUTHCS B
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CTIWKIH piBHOBA3i, MaTPUII MPOCTOPOBOI YKOPCTKOCTI HEBHPOKEHA (sKa
. T .
Mae obepHeHy) 1 MO3UTHBHO Bu3HaueHa (taka, mo z K z >0 mis Bcix

HEHyNbOBMX BekTopiB Zz € R®). Vci BracHi 3HaYeHHS HEBHPOIKEHOI
Mmarpuii K mosutusHi A, >0 (i=1, 2,...,6).

Slkmio Mmatpuis skopctkocti K BHpOMXKEHa, BOHA Mae€ ojHe abo
OUTbIle HYITHOBMX BIACHUX 3HAYCHb, SKi BIAMOBIIAIOTH HYIHOBIH
MOCTYMaJbHIA JKOPCTKOCTI 'y TEBHOMY HampsIMKy a0o HYJIbOBiH
oOepTanbHil )KOPCTKOCTI BITHOCHO TMEBHOI oci. Taka cuTyarlisl BiJIOBiae
0COOJIMBMM TOJIOKEHHSIM Jpyroro poxay [1], komu yci mpuBoIy MexaHi3My
mapajenbHOi CTPYKTYpH HEpPyXomi, a poOoYMii OpraH MOXe BUIBHO
pyXaTHCh B EBHUX MeXax. B 0cOONMBUX MOMOXKEHHSIX 3BOPOTHA MaTPHIIS
KOPCTKOCTI HEe MoXke OyTH OOuuClieHa, a OT)KE€ HE MOXXHAa BHM3HAYUTH
repeMilieHHss poOOYOro opraHa IpH 3aJlaHOMy HaBaHTaXXeHHi. Bupomkena
MAaTpHIIs )KOPCTKOCTI € CHMETPUYHOIO MTO3UTHBHO HAIBBU3HAYEHOIO, TOOTO
ii BIacHi 3HAYEHHS HYIbOBI ab0 mosuTuBHI A, > 0 .

BusHauHUK (IeTepMiHAHT) MATPHII )KOPCTKOCTI K OOUHCITIOETHCS 5K
6 .
K|=1+>S,(-1f", ©9)
i
ne S (i =12,..., 6) — CyMa TOJIOBHHX MiHOpiB mopsiaky /i matpumi K .

BusHaunuk Matpuii KopcTkocTi K mpencraBisie  cobo  00’eM
rirepenincoina, iHBapiaHTHHH B IEPETBOPEHHSX MOAIOHOCTI, a OTKE He
3aJIeKHTH BiJl BHOOPY CHCTEMU KOOPAUHAT.

Crnig Tr(K) wmatpwuili ®OpCTKOCTI OOUHCITIOETHCS SIK CyMa €JIEMEHTIB

TOJIOBHOI JilaroHalri
6
Tr(K)=ZK,.,. (10)
i=1

Crnig mpeacraBise cOOO0 CyMy CIEMEHTIB MATpPHUIl KOPCTKOCTI
B3JIOBX HANpPSMKIB ocedl koopauHaT. OCKUIBKH HE BCl €JIeMEHTH T'OJOBHOI
JliaroHalli MaroTh OJHAKOBY PO3MIPHICTb, CJTiJI MAaTPHIIi )KOPCTKOCTI HE Hece
TIOBHOT'O (Pi3UYHOTO 3MICTY.

Brnacui 3HayeHHs MaTtpuii K MOXKHa OOYHCIHTH SK KOpEHi
XapaKTEePUCTUYHOTO MOJIHOMY

f+i&@ﬂ“=o. (11)

ﬂKHIO K = lk,]J — CUMCETpUYHA MaTpulsd 3 BJIACHUMU 3HAYCHHAMU

A £...< 4, , cipaBeinuBi Taki ciBBiAHOMIEHHS [5]:
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1. Yci giaroHanbHI €IEMEHTH MaTpulli OinblIi Bijg MiHIMaJIbHOTO
BJIACHOTO 3HAYEHHS Ta MEHIII BiJ MakcumansHoro A4, < Kk, < A4, .
2. CyMa JmiaroHaJIbHUX €JICMCHTIB JOPIBHIOE CyMi BJIACHUX 3HAYCHb
6

6

Z ki = ZA/

f =1

3. Cyma KBajpaTiB JiarOHaJbHUX EJIEMEHTIB HE MEPEBUILYE CYMH

6 6
. 2 2
KBaJIpaTiB BJIACHUX 3HAYCHb Z ki < Z Aj
f '
4. Jucnepcisi AiarOHaJbHUX €JIEMEHTIB He IepeBHIIyE aUcIepcil
BJIACHUX 3HAYE€Hb

1g<k,,- A <150

i=1

(12)

U'I

13 13
—Z Ta —Z nopisrroots Tr(K)/6.
i

CD
CD

5. Cyma nomapHHUX ):[06yTK1B yCiX BJIACHHMX 3HAY€Hb HE IEPEBUIIYE

6
CYMH IIONapHUX AOOYTKIB AiarOHaJIbHUX €IE€MEHTIB Z A < Z kik .
i<j i<j
6. Cyma KBaJ[paTiB MOMAPHUX Pi3HUIIL YCiX JIarOHATBHUX €IIEMEHTIB HE
MEpEeBHILYE CyYMH KBaJpaTiB IIOMAPHUX pI3HHUIL BJIACHUX 3HA4YECHb

6 6
2 2
Z(k,,- _k/j) < Z(}w _A/)
i<j i<j
7. SIKII0 MaTpUIls O3UTUBHO BU3HAYEHA, 11 BU3HAYHUK HE MEPEBUIIYE
JIOOYTKY JTiarOHAJTFHUX €JICMEHTIB

6
K| <]k - (13)
i=1

KokHOMY BIacCHOMY 3HAYEHHIO A BIJIOBiJa€ HEHYIHOBUI BIACHUUN

BEKTOp V , IO 3aJI0BOJIBHSE CIiBBIIHOICHHS
Kv=>2\v. (14)

OCKiJIbKM MAaTpHIld JKOPCTKOCTI HOpMajbHA, iI BIACHI BEKTOPH
OPTOHOPMAJIBHI 1 YTBOPIOIOTH 0a3nC 6-BUMIPHOTO MPOCTOPY, a CKJIajeHa 3
HUX MaTpPUISI € OPTOTOHAIILHOIO.

@®i3uvHUI 3MICT BJIACHHX 3HAYCHb TOJATAE Y BU3HAYCHHI BEIWYHH
TOJIOBHUX MOCTYMAJIBHUX Ta KPYTHJIBHHUX JKOPCTKOCTEH, a BIACHI BEKTOPH,
MOB’s13aHI 3 MAaKCUMAJIbHUMH Ta MiHIMAIGHUMH BJIIACHUMH 3HAYCHHSIMU
MaTpHIli  JKOPCTKOCTi, BH3HAYAIOTh HANPSIMKH  MAaKCUMaJbHOI  Ta
MiHIMQJIBHOI ~ JKOPCTKOCTI.  Pi3HMIII MDK  BJaCHUMH  3HAYCHHIMU
XapakTepu3ye aHi30TPOIIi0 )KOPCTKOCTI y TIEBHOMY TTOJIOKEHHI MEXaHi3MYy.
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IlepeTrBopenHs koopauHaT. [Ipy mepexoii BiJ CHCTEMH KOOPIWHAT
XoYoZy no cucremu X'gY'oZ'y, mouaTok koopauHaT sikoi O' oaepxKyeTbes
napajeqpHUM  TepeHocoM  movarky  koopauHaT O BeKTOpoM

P= [pw Py, ,03]7 , BekTop HaBaHTakeHHS W 3MIHIOETBCS HACTYITHUM

A s

Toni 38’5130k Mixk Bektopamu HaBantaxxenns W' ta W y cucremax
koopauHaT XY ZoTa X'gY'9Z'y MO’KHA 3aMKCaTH HACTYITHUM YHHOM

YHUHOM

W=SW, (16)

ge S —marpund 6x6 IpoCTOPOBOrO MAPAJIENLHOTO IEPEHOCY
S N 0 17
e EJ (a7

E — omunnyna matpums 3x3, <p> — KOCOCHUMETpUYHa Matpuus 3x3,

MOPOJKEHA BEKTOPOM MapajelbHOTO MEePeHOCY MmodaTky koopauHat O 10
', 3a1anuM B cucteMi koopauHAT XY Zo

0 -p P,
P=| P, 0 -p| (18)
P2 P 0

SIKIIO MOYaTKM CHCTEM KOOPJAMHAT CIHiBMAAal0Th, a R — matpuist 3x3
moBopoty Big cucremu X'oY'0Z'o mo XoYoZy, TO

W=HW, (19)
ne H — wmarpuist 6X6 mpocTOpOBOro MOBOPOTY
R O
H = ) 2
5 A 0)

Sxmo mis mepexomy nmo cucremMu koopamHaT X'oY'gZ'o HEOOXigHO
TIOCJTIJIOBHO 3A1HCHUTH TIEPEMIIIIEHHS Ta TOBOPOT, TO
W=TW, 21

a MaTpuls IMpoCTOPOBOIO NEPETBOPCHHA Ma€ BUTJIAL

71 elo #l-m s (22)

-1 .
3BOpOTHE MHEPETBOPEHHS 3aJA€ThCS MATpUICd |, sKa 3TiTHO 3
NIpaBUIIaMH OOEpPHEHHS OJIOUYHUX MATPHULb JOPiBHIOE

94



BUIYCK 8, 2010 lMpoyecu MexaHi4HOi 06PO6KU 8 MawUHO6Yydye8aHHI

R" 0
T = : 23
RT <p> RT ( )
Sxmio 3anucaty (4) y iHmii cucteMi koopauHat X'oY'0Z'y, ONEpKUMO
W'=K'AS, (24)
ne W' ta S' — BekTOpHM y3araJbHEHOIO HABAHTAXXCHHS Ta MNPYKHHX

TiepeMillieHb, 3alucaHi y HOBil CHCTEMI KOOpJHHAT.

[pupiHioroun pobotn HaBantaxkeHHs W Ha nepemimieHHi AS Ta
naBantaxxenuss W' Ha nepemimienni S', Bu3HauaeMo, 1110
S=T'AS, (25)
a 3QJISKHICTh MATPHII JKOPCTKOCTI BiJi KOOPJMHATHOTO MEPETBOPEHHS Mae
BUIJIAL

K'=TKT". (26)

TakuMm dYuHOM, y 3aranpHoMy Bumagky K'z K, T00TO MaTpuIy
MIPOCTOPOBOI YKOPCTKOCTI 3aJIEKUTD BiJl BHOOPY CUCTEMH KOOPIHHAT.

Kopucryrounck BIacTUBOCTAMHU OJOYHHX MATpHIb [6], MOXHa
BU3HAYUTH BUIJISA MaTPHLL )KOPCTKOCTI ICIIS IEPETBOPEHHS KOOPAWHAT

| RKR F{Kc —K"(p)T)ce‘
Rk kR Ak -k kg ke R |

3 (27) BUOHO, 110 YHCTHH ITOBOPOT CHCTEMH KOOPIMHAT TpaHCPOPMYeE
yCi MmIMaTpUIli OJHAKOBMM YHHOM, a CTYIHb BIUIMBY Ha HHUX
MapajebHOrO MePEHOCY 3HAYHO PI3HUTHCS.

Matpwurist MOCTYMANIBHOI JKOPCTKOCTI MPH MEPEXOJi BiJl OJHOI CHCTEMHU
KOOPJWHAT JIO 1HIIOT HE 3aJIC)KHTH BiJl BEKTOpPA BITHOCHOTO 3MIIIICHHS P iX

LEHTPiB, a BH3HAYAETHCS JIMIIE BiHOCHMM moBOpoToM R . OcCKinbku
BJIaCHI 3HAYEHHS MAaTpHI IIPH IOBOPOTI 30€piraroThCs, TO IMOCTYIANbHI
YKOPCTKOCTI HE 3aJIeXaTh BiJl BHOOPY CHCTEMH KOOP/IMHAT.

Martpunst  CHomy4Hoi — KOPCTKOCTI  HPH  YHCTOMY  [TOBOPOTI
TpaHCc(HOPMYETHCS SIK OKpeMa MaTPHIIA, a JIiHIHHE epeMilIeHHs OB’ I3ye ii
3 MaTpHIEIO MOCTYMAIBHOI KOpCcTKOCTI. [Ipy 1IboMY 3Ha4eHHS CHOIYYHHUX
JKOPCTKOCTEH He 30epiraroThes.

Martpunt  KpYTWJIBHOI  JKOPCTKOCTI  TpaHC(OPMYEThCSl  HAMOUIBII
CKJIaJIHUIM YMHOM, Y ii IepeTBOpEHHI 3aisHi SK MaTpHId MOCTYIaIbHOI
YKOPCTKOCTI, TaK 1 MaTpHIs CIIOIYYHOI KOpCcTKOCTI. KpyTHibHI skopcTKOCTI
B 3araJlbHOMY BHUINAJIKY [IEPETBOPEHHS KOOPANHAT HE 30€piraroThCsl.

BucnoBku:

1. Matpwuiifo mpocTopoBoi )KOPCTKOCTI MOXHA MPEACTABUTH SIK OJIOYHY
MaTpHIIO, MIO CKJIaJaeTbCd 3 MiAMATpHlb po3MipHicTio 3x3, ski
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NIPE/ICTABISIOTE  COOOI0  MATPHUIIO  IMOCTYMAJNBHOI  KOPCTKOCTi, IO
BCTaHOBJIFOE BIJIHOIICHHS MIX YHCTHM JIHIHHAM TIEpEeMIlllCHHSIM Ta
BiJITIOBITHOIO CHJIOIO, MATPUII0O KPYTHIIEHOI JKOPCTKOCTI, IO BCTaHOBJIIOE
BIIHONICHHS MIiX YHCTHM IIOBOPOTOM Ta BIJIOBIIHAM MOMCHTOM, Ta
MATPHITIO CHONXYYHOI KOPCTKOCTI, IO BCTAHOBIIIOE CITiBBITHONICHHS MiX
CHJIOI0O Ta TMOBOpOoTOM, a00 MK MOMEHTOM Ta IOCTYNaJbHUM
nepeminieHHsM. KoxkHa 3 miaMaTpuips Mae Hablp OpTOHOPMAIBHHUX BJIACHUX
BEKTOpiB, SKi 3aJaloTb OCI IOCTYNaJbHOI, KPYTHIBHOI Ta CIIONyqHOI
KOPCTKOCTI IPYXXKHOI CHCTEMH.

2. Matpuns IpoCcTOpOBOI KOPCTKOCTI CUMETpUYHA, HOpMallbHa i Mae
Ha0ip BIACHUX 3HAYEHb Ta BIAMOBIHUX OPTOHOPMAJBHUX BJIACHUX
BEKTOpIB. SIKIIO0 MeXaHi3M HapajlenbHOI CTPYKTYPH 3HAXOIUTHCS B CTIHKiH
piBHOBa3i, MaTpHIs TPOCTOPOBOI JKOPCTKOCTI HEBUPOPKEHA 1 MO3UTHBHO
BH3HAYeHa. SIKIIO MeXaHi3M 3HaXOOUThCI B OCOOJIMBOMY MOJIOXKEHHI,
MaTpHIs KOPCTKOCTI CTa€ BUPOKEHOIO MO3UTHUBHO HAIliBBU3HAYECHOIO, 1
onHe abo Oijbllle HYJHOBUX BJACHMX 3HAUYEHb BiJIIOBINAIOTH HYJIHOBIH
MOCTYNAaJbHIN )KOPCTKOCTI y TIEBHOMY HamNpsIMKy a00 HyJIbOBiH KpYTHIBbHIN
YKOPCTKOCTI BIJTHOCHO TEBHOI OCi.

3. Matpunss TPOCTOPOBOI  JKOPCTKOCTI  MEXaHi3My  IapaiebHOL
CTPYKTYPH 3aJISKUTh Bill BHOOpYy cucremu koopauHat. [ToBopor cucremu
KOOpAWHAT TpaHC(HOpMYeE yCi MiAMATPHINl OMHAKOBUM YHUHOM, 30epirarouu
3HAYCHHS TOJOBHUX TIOCTYNMAIbHUX, KPYTHWIBHHX Ta  CIIOJYYHHUX
xopctkocredd. [lpu  mapanmensHOMY TEPEHOCI TOJIOBHI  MOCTYHANIbHI
JKOPCTKOCTI 3aJTUIIAIOTHCS HE3MIHHUMH, a 3HAa4YCHHS KPYTWIBHHX Ta
CHOJIYYHHX YKOPCTKOCTEH HE 30€piraroThCsl.
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KUPUYEHKO Awnppiii MukonaiioBUd — KaHIUAAT TEXHIYHUX HAYK,
JIOLIEHT, JTIOKTOpPAaHT HallioHaahbHOrO TEXHIYHOTO YHIBEpCUTETY YKpaiHu
“KIII”.

Hayxkosi inTepecu:

— po3poOka Ta JOCHi/DKEHHS OONamHaHHA Ha 0a3i MeXaHi3MiB
NapajieIbHOL CTPYKTYPH;

— KOMIT IOTEPU30BaHE MOJICTIOBAHHS.

E-mail: andrew.kirichenko@gmail.com

CTPYTUHCBKUI Bacumbs BopuCOBHY — JOKTOp TEXHIUHMX Hayk,
mpodecop, 3aBigyBau KadeApud KOHCTPYIOBAHHS BEPCTATIB Ta MAIIMH
HanionansHoro texHiuHOrO YHiBepcutery Ykpainu “KIII”.

Hayxkosi inTepecu:

— po3poOKa i IOCIiHKEHHST BUCOKOTEXHOIOTIYHOrO 0014 THAHHST;

— po3poOka HayKOBHX OCHOB TeOpii NpOEKTyBaHHS OOJagHAaHHS 1
BU3HAYCHHS HOTr0 CTATHYHUX Ta TUHAMIYHUX XapaKTEPUCTHK.

Ten.: (044)454-94-61.

TTogano 23.10.2009
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