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AJIrOPUTM pPO3PaXYHKY CTALiOHAPHAX PEXUMIB €IeKTPONPHBOAA IUTAHTOBHX

Ha(hTOBHIO00YBHIX YCTAHOBOK

3anpononosaio anzopumat po3paxyHKy nepioOuHHIY 3aNEHCHOCTICH CACKIMPUHHUX A MEXAHIYHILY KOOpOUHQAIN 6 CIAUIOHAPHUX PeAHCUMAX
PODOMU ACUHXPOHHOZ0 €ACKMPONPUEOOa WMAH206801 HapmoeudoBbysHol yemanosku mMemooor po3e’asyeanms Kpatioeoi 3a0aui. Ipu yoomy
BPANOBYEINDCH FANCHCHICI MOMEHINA HEPUIT 1M MOMEHINA HABAHMANHCEHHS YCIMAHOBKY 610 Kyma nOBOPONY KpUBOWIUNA, @ MAKONC HACUYEHHS

MazHinonposooa ma GUMICHENHS CIPYMY 6 CIEPHCHALX POMOopa npusionozo dsuzyna.

[Ipednosicen anzopumat pacuema nepuoOUHecKUx 3a6UCHMOCINELE INCKIMPULCCKIX U MEXAHUMECKIX KOOpOUHQIM 6 CINALUOHAPHBIX PeHCUMAX
Padomst ACUHXPOHHO20 INEKMPONPUEOOA WINAHZOBOL HenedoBbIeaIoel YemanosKku mMemodom peutenus Kpaeeoil 3adauu. Ipu smom
YHUINBIGACTCS SABUCUMOCTTID MOMECHITIA UHEPYUW U MOMEHING HAZPYSKU YCIMAHOGKI 0N Y211 11060p0NA KPUBOWUNA, @ MAKIHCE HACHULEHLS

.'rI(Z(‘HHHI()II[)(}()’()()(I U 8bUNECCHEHUA IMOKA 6 CMeEPAHCHAX pormopa I’I])HG()OH()Z() odsuzamens.

Beryn. BunoOysanust Hadtu 30e6inb1roro 3iiic-
HIOIOTH IITAHIMOBUMM Ha(TOBUAOOYBHUMU YCTAHOB-
kamu (ILIHBY), B AKMX NPUBIIHUM ABUTYHOM € aCHH-
XpOHHMIL 1BUIYH (A]Jl) 3 KOPOTKO3AMKHEHUM pPOTO-
pom [1,2], npudomy juist 3abe3nevennst yCHilHoro 3a-
IYCKY BUKOPUCTOBYIOTh JIBUI'YHHU 3 HiJIBUINEHUM ITyC-
KOBMM MOMEHTOM, SIKI MalOTh IVIMOOKI a3y abo ro-

© Mansap A.B., 2009
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ABi¥iHY KIiTKY Ha poropi. [Ipukianenuii 1o Bany gu-
I'YHAa MOMEHT HaBaHTaXEHHsI Ma€ LUKIIYHO-3MIHHMI
XapakTep, 10 3yMOBJIEHO 0COOJIUBICTIO pOOOTH BEepc-
tata-roiianku HIHBY, axuit npusoguts y pyX riu-
OuHHy yHXepHy nomiry. KpiM Toro, MoMeHT iHepmit
YCTAaHOBKH 3aJIEXUTh SIK Bill KyTa HOBOPOTY KPUBO-
IINIIA, TaK 1 MBUAKOCTI oro obepranus. OTxe, 1UIst
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aHanizy podoru ciekrporpusona [IITHBY merogamu
MaTEMAaTUIHOTO MOJCJIIOBAHHS HEOOXiHO BpaxoBy-
BaTU BCI IepesiivueH] YMHHUKHY.

CyTb npodnemn. [Tij yac IpoeKkTyBaHHsI Ta aHaIi-
3y pexuMis podoru enckrponpusopa HTHBY msmj-
KicTh obepTanus poropa Al IpoTsiroM nukiIy podoTu
IUTYIDKEPHOT TTOMIIM HpURMacThes rocTiftnoro [1,2],
110 TAJICKO HE BIIOBIJIAE JIIFICHOCTI, TOMY BIAIOTHCSI 10
pi3HUX TabJIUIh Ta HOMOI'PaM, CKIJIaJIcHMX Ha MijicTaBi
EKCIEPUMEHTAIBHUX JOCIIDKeHb. Takuii migxig He
MOKE 33/{OBOJILHUTU CYJACHUM BUMOTaM JI0 CTBOPCH-
HS1 CHEPrOOIIAJIHUX EICKTPOIIPUBOJIIB 1 HE Jla€ 3MOT'H 3
MOCTAaTHLOIO TOUMICTIO BU3HAYaTU UIBUIKOCTI i Mpu-
CKOPEHHSI PI3HUX CJIIEMEHTIB YCTAHOBKYM Ta MEXaHiuHi
CWJIH, SIKI Ha HUX JHI0Th. OTpUMaTH IePioinaHi 3a1eK-
HOCTI YCIX CJICKTPUYHUX Ta MEXaHIYHUX KOOP/MHAT B
ycrajieHux pexxumax podoru LLIHBY moxkua e na
ijicTaBi MOBHOT CUCTEMHU JupepeHIIATBHUX PIBHSIHD
(AP), sixa onmcye MHAMIYHMNA PEXUM POOOTH €JIeK-
TPOIPUBOJIA.

3ajlaya po3paxyHKy CTallilOHapHOI'O MPOIECY MO-
ke OyTH BUpilleHA IUISIXOM PO3B’SI3YBaHHS €BOJIIO-
IIAHOT 3a/la4i IpU JICIKUX, 3a3BMYall HYJILOBUX, 1O~
YATKOBUX YMOBax. OQJ{HaK 1acoBuii 1mepioji odepranisi
BaJIa KPMBOIIUIIA B KUILKACOT pa3iB OLibIIME Bijt 1e-
pilofty 3MiHM HAIIPYT'M XKUBJICHHS, a BHACJIIOK 3HAYHOT
IHEPIIHOCT] YCTAHOBKU MEPEXIAHUIA HPOLEC TPUBAC
HQJITO JIOBIO, & 1I¢ IPU3BOAUTE JI0 HAKOTMYEHHSI IOXK~-
OOK PO3paxyHKY I1iJ1 1aC YUCETBHOr0 iHTErpyBanmst [IP.
OCKUIBKM TIPOIEC YCTAHOBIIOETHCS HAATO IMOBIILHO,
TO 3HAYCHHSI KOOPJAMHAT Y MOMCHT 1acy ¢ MaJlo Biji-
PI3HSIOTBCS! BII TAKMX JJIst MOMEHTY dacy (+T , TOMY
BUHMKAE TpodieMa inenTudikarmii Momemy saKin-
YEeHHsI [epexijiHoro mnporecy. Kpim toro, meton ycra-
JIEHHS MPAKTUYHO HCIIPUAATHUH JUIS O TUMI3 Al HHIX
pospaxyHkiB. [Tepesniveni npodiaemMu 3yMOBIIIOIOTH He-
OOXITHICTH 3aCTOCYBAHHS CIICIIAJIBHUX METOMIB PO3-
paxyHKy, siki 0 JlaBajid 3MOTI'Y OTPUMATH TEPIOAUITHUINA
PO3B’SI30K, HE BJIAIOYMCEH JO PO3PAXYHKY IEPEXiHOTO
Hponecy.

BajeXKHOCTI KOOPAMHAT PCKUMY Bl Jacy Ha
nepiofi T, 3MiHM MOMCHTY HaBaHTA>KCHHST HaMOLIBIIT
e(heKTUBHO MOKHA OTPUMATH IUISIXOM PO3B’SI3YBaHHST
HEJIHITHOT JIBOTOYKOBOT KPAoBOT 3aj1a4i JUIst CUCTEMU
P mepiioro Mmopsyiky 3 NEpiofuaHUMU KPaifoBUMU
yMOBaMM 1MbEPCHILANLHUM CIUIAMH-MCTOJIOM [5].

B martemaruuHiin Mojieni Al BUKOPUCTOBYIOTECS
OCHOBHI IOJIO>KEHHsI, BUKJIQJcHi B [7,8]. 3 MeTor0 Bpa-
XYBaHHSI CKIH-€(DEKTY B CTEPXKHSIX POTOpa Pa3zsoM 3
HACWYCHHSIM MarHiTOIPOBOJIA Ha NUISIXaX pO3CiloBaH-
Hd [1a30BY YaCTUHY CTCPKHSI, 4 TAKOXK KOPOTKO3aMU~
Kalo4i KUIBIT POTOPA PO3JIJIEHO 10 BUCOTI Ha /1 IIapiB,
B MEXax SKMX I'VCTMHA CTPYMY BBaXKA€ThLCSI MOCTIN-
HOI0. B pesynbrari orpuMy€eMo Ha pOTOpi 7 KOPOTKO-
3aMKHEHUX OOMOTOK, MK SIKUMU ICHYIOTH B3a€MO-
IHJIYKTUBHI 3B’SI3KH K 3a PAXYHOK OCHOBHOTO Mar-
HITHOTO MOTOKY, TaK i IOTOKIB PO3CiIOBAHHSI.

Mera crarti. B cTaTTi BUKIIQJICHO QJITOPATM PO3-
paxyHKY (PYHKIIOHAIBHUX 3AJIEKHOCTEN EJTEKTPUIHUX
i MeXaHIYHUX KOOpJWMHAT Y3JOBX IEpiojfy MOBOPOTY
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KPHUBOILIHUIIA B CTAIIOHADHOMY PEXUMI poOOTH eJleK-
tporpusojia HIHBY meronoM po3p’si3yBamus Kpaiio-
BOT 3a/avi Ha Mmifcrasi alpokcuMalii 3MIHIMX cTany
KYOIYHUMMU CIUIAa{HAMU Ta NUISIXY BUPIIIEHHSA 0CHOB-
HUX 1IpolieM, SIKi BUHUKAKOTH [PU LLOMY, IO A€
3MOT'Yy OTPUMATH PE3YyJAbTaT, HE BAAIOYKUCH JIO pO3pa-
XYHKY IIEPEXiIHOTO IIPOIECY, TOOTO B 1103a4acoBiit 00-
JIacTi.

Cyrn merony. CrauioHapHi pesKUMM  €JIEKTPO-
npusony LUHBY e junamivanmu. BoHu onucyioThest
cucremoro P enexrpuiHoi piBHOBaAru, sika B OpToro-
HILHUX OCSIX X,y 3 YPAXYBAHHAM PO3OUTTS CTCPIKHST
Ha 11 €JIEMEHTIB Ma€ BUTIISIJ

dlpsx
dt

ri

=w0¢’sy s s

+u_
Sx 7

dy,

d[. - "‘UJO‘/'&\, I lsy tu

sy’

1 [Iy ’

Il

- y — 7 .
<U)O U)> Y ny In ln.\' ’

dy
— e —w\Ny —r i
At <U 0 > Y nx nony’

ney, /;, U, — LOTOKO3HEIVICHHSL, CTPYMHU Ta HATPYTH
IILleBOpeHI/IX KOHTYpiB (j=sx, sy, 1x, 1y, .., nx, ny);
IosTy 5w T, — QKTUBHI OIIOpU komypm, w — 4ac-

10 0°¢
TOTa HAIIPYI'¥ )KMUBJICHHS T4 00EPTaHHS POTOPA, BUpa-
JKEHa B eJIEKTP. paji./c.

JJ1st pO3paxyHKy CTAIllOHAPHOTO PEKUMY poOOTH
LITHBY npwu 3ajlaHOMYy MEpPIOMIHOMY 3aKOHI 3MiHN
MOMEHTY HaBaHTaXeHHs1 cuctemy (1a) HeoOXinHO 10-
NOBHUATHU PIBHAHHSIM PYXY POTOPA, SIKE 3 yPaXyBaHHIM
3MIHHOTO MOMEHTY iHepIil Mae BUTIIsi [6]

do Py [3 ® di(@)
d[ ](u) 2[ O<¢s\ sy yw 5\> n( ) Z](Q) da
(16)

Jie p, — KUIBKICTb I1ap HOJIOCIB, & — KYT MOBOPOTY
KPHUBOIINIIA.

B CTauiouapImx pexxuMax poboru LIITHBY mpo-
IECH € NeploIMIHIUMU, IPUIOMY YaCOBUIA Tepioj T,
3MIHM MOMEHTY HaBAaHTKCHHS JOPIBHIOE Ilepl()}[V
obepTanHsl KpUBOLIHUIIA, IKUIA BIIIIOBIIa€ HOABIITHOMY
XOJIOBI MIIyHXepa rimOuHHOT nomu. OnHaK YacoBe
3HAYEHH LOTO IIEPIOjly HATIEPE/T HE BijIoME, TOMY He-
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OOXIJIHO 3JIACHUTH TTEPEXI Bl HOXIHUX IO Yacy ¢ 1o
HOXIANKX O KYTY & HOBOPOTY KpuBoluIa. Lie 3ymMoB-
JICHO THUM, IO 1IOBOPOTY KPUBOIINMIIA HAa KYT a=27
BiIOBIAC HEPIOIMIHA 3aJIEKHICTh MOMEHTY HaBaH-
Taxenust M (a)=M (a+27) Ta MOMEHTY inepuit
J(a)=J(a+2s), a 3HAUUTH, | KOOPAMHAT PEXUMY (110~
TOKO3UEIUICH b, CTPYMIB, HIBUJIKOCTI 00EPTaHHS TOILO).
TakuM 4MHOM, JUIs aHATI3Y CTAIIOHAPHOTO PEXUMY
pototu LITHBY meroom po3p’si3yBaHHs KparoBoi 3a-
navi neodxisino 3aminuru B cucreMi (1) oneparop ju-
bepenIioBaitsi 1Mo Jacy ( Ha orneparop audepenIio-
BAIH 110 KyTY & [IOBOPOTY KPUBOIINIIA 32 (POPMYJIIOIO

4w a
dt pyk, do’

(2)

Jie k, — NCPENaBaIbHE MU0 BIL BATy JIBUTYHA JIO oci
ofepranHst KpUBOIITUIIA.

B pesysbTarti OTpUMACMO CUCTEMY PIBHSIHb, SIKa B
HopmaibHiii hopmi Kot Mae Burisg

dws,\'__p 0 ki (w()wsy o rs ls,\‘ + us,\‘)

da w

b

a’tpsv _poki( —wp =T 1Sy + usv) '
da w ’

dy _Po k(@b 1y [L\')

da w - pO ki wly )
dy,, Pok(—ogp, —rly) ‘
da w t Py kiwl,\ ’
.................. (3a)
dwnx_p 0 kz' (U)()wny B I'n inx) kv -
da w ~ Pk zln__v ’
ady  p.k(—wp =1 i )
ny Y07 07 nx n ny o
da w tp 0 kivn,\‘ ’
dw p(z)kl, o dla)
—= M —M (@) ~=—-—,
ar wlla)\ e B 2/(a) da
(36)
e M, =15y ISHV——sz [,) — CNEKTPOMArHITHUHA MO-
McHT A/l

Hapani juist clupolneHsst sanuiiemMo cucremy (3)
y BEKTOpHI# dopMmi

B e 2
da —£ <y’ 7")>7

(4)

¢ BULIOBIAHI BEKTOPU MAIOTH HACTYIHHUI 3MiCT:
= T, =, \T. = T.
y=(F, o) =0 w) u—(um’,uw,o, 0,..,0,0)7;

T.
$: (ws,\‘ s ‘(/,S\' s (p Lo l‘Z! Ly 1/’”’\_ P Il’,u,) >

)Y

l_(lsx ’ Isy ? lL\' ’ lly v ln,\' ’ lny

d
~—
Z=

Z)5es2 BEKTOpP, KOMIIOHEHTAMH

2n+2’ Zm
SIKOTO € IIpaBi yactunm cucremMu (3), (BepxHiii infgexc
"T" 03HAaYa€ TPAHCIIOHYBAHHS ).

B/iiCHUBILN CIUTAH-AIPOKCUMAIIIIO KOOPUHAT
Ha citii N+ 1 By3J1iB nepioty ¥ BIIIIOBITHOCTI 3 BUKJIa-
IeHuM B [5], oTpuMaemMo anreOpUIHUIL aHAJIOT CHC-
temu (4) m=(2n+1)-ro NOpanKy y BUIIISA] HEIIHIN-
HOT'O alireOpUYHOro PiBHSHHS Ni-r0 HOPSIIKY

H.Y,.-Z.=0, (%)

ne H. — OJIOUHO-JllarOHAJIbHA MaTpUIl, KA CKJla-
naerbcst 3 N ojgHakoBux OyokiB (migmarpuns H)
pO3MIpy mxim, eJIeMEHTY SIKUX BU3HAYAIOTHCSI JIMIIE

BijicTansiM - MDK  BysnamMu - [S]; ?C=071,...)7I)V)T,

Z e v
(,=(zl , ...ZN) — BEKTOPU, KOMIIOHCHTAMU SAKUX € N
BCKTOPIB PO3MIPHOCTI /71 BY3JIOBUX 3HAYEHb BIJIIOBiJ(-
HUX 3MIHHUX.
HesijromuMm B cucreMi (5) € 3HaYEHHS CITKOBOI'O
=>.T
X))
CBOIO 4EpPry, € BEKTOPU BY3JIOBHUX 3HAYCHb CTPYMIB
KOHTYpIB Ta IBUIKoCTi o0epTanus poropa AIl. Bepyuu
JIO yBaru, 1o ZC=ZC(_Y ,XC), Marpung Skobi mae

-
BEKTOpPa XC=(X1 y o KOMIIOHECHTaAMM AKOI'0, B

BUTLJISIJT

0Z,. Y 0z
W < H, — C> c %c
aY.) aX.  0X .

Buaciigok HEeJMHIAHOT 3aeKHOCTI TOTOKO3YEI -
JIEHL KOHTYPIB BiJf CTPYMIB, @ TAKOXK HAsBHOCTI B piB-
HSIHHI pyXy poropa JOOYTKY KOOPAMHAT DPEXUMY
cucreMa (5) — HeniHiiiHa, sk 1 BuxigHa cucrema P
(4), TomMy 11 po3B’s13yBaHHst MOKe OyTH 3ificHEHE OJI-
HuM i3 itepaniianx merofis. Cepeli HUX HaAOUIBIN
ehekTUBHUM € MeTo[ HpIoTOHA, KM € JIOKQIBHO
30LKHIM, TOMY iCHYE MpofiieMa OTPUMAaHHS [104aTKO-
BOro HabJIVDKEHHsI BEKTOpa HeBijtoMux. OTpumarn io-
ro MOKHa METOJIOM IPOJIOBKEHHs! 110 MapaMeTpy. B
Jliteparypi BiJloMi JiBa crioco0X BBEJEHHS IIapaMeTpa
JI0 CUCTEMU HEJIHIMHMX aNreOpUYHUX piBHSAHD [3, 9].
Buxnajcuuii B [3] criocid mapamMerpusanii JonuIbHO
3aCTOCOBYBATH Y THUX BUIajikax, Koy 30yproioda nist
[pejiCTaBlicHa OKPEMUM WIeHOM abo BEKTOPOM, 3Ha-
YEHHS SIKOTO 3JIEKUTD TUILKY Bijt OJ{HIET 3MIHHOT [7].
Pizuyna CyTh I[BOTO METOJY IOJISATAE B JIMCKPETHOMY
HaApOILYBaHHI BUMYUIYIOUMX CUJI, IKUMM B HAIlOMY
BUIAJIKY € BY3JI0BI 3HAUCHHST IPUKIIAJICHUX HAIPYT Ta
MOMEHTY HABAHTAXXCHHSI, BiJ{ HYJS JO 3aJlaHUX 3HA-
yeHb. OYeBUTHO, 1110 OAHOYACHO HAPOIILYBAaT! HAIIPYTU
JKUBJICHHS] Ta MOMEHT HaBaHTAXEHHSI PONOPIIAHOL
710 JIESTKOT KOOPAMHATY HEMOXJIMBO, OCKUIBKM Il Be-
JIMYMHY OB’ s13aHi MK cobo10 HenliHiftHo. Tomy 3aga4y
PO3PAaXyHKY CTalliOHAPHOI'O IIEPIOUIHOIO PEKUMY
HEOOXIIHO PO3B’SI3YBATU B HACTYIIHINM HOCTITOBHOCTI.

Bukopucrosytouu cucremy AP (1a) enexrpuyHol
piBHOBArM, BUSHAYAEMO 3HAYEHHS KOOPAMHAT IIPU Jie-
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AIKOMY OJIM3BKOMY JI0 HYJISt 3HAYCHHI KOB3aHH $=5,,.
OueBujno, mo Takuid pexxum poboru AJl Bijgmosijga-
THME HepoOOYOMY PEKMMOBI, TOOTO BIJICYTHOCTI Ha-
BaHTaKeHHs. [ist 1bOTo 3anuiiemo (1a) B MaTpU4HO-
BEKTOPHII (hopMi, BUJ(UIMBIIIN B HPABUX UACTUHAX BEK-
-
TOP 4 NPUKIAJICHUX HALIPYT,
- >
ap/dt=2+u, (6)
> S5 > .
ne z=z(, i, §) — BEKTOp IpaBUX 9aCTUH, KPiM BEKTOpa
N
I TIPUKIIAJICHUX HATIDYT,
3 METOIO YHIBEPCAILHOCTI AJITOPUTMIB PO3PaXyH-
Ky 3JUHCHMMO ClUlaifH-arpokcumaltiio cucremu JIP
(6) Ta oTprMacMo 1T AIreOPUTHIHA AHATIOT Y BUTIISIT

H.Y.-Z.=0,, (N

T - - T
ne D=, ) ?C=(zl, w2y
- > T
ﬁc=(”1’ T
I BU3HAUYCHHSI BEKTOpPA BY3JIOBUX 3HAYEHD
CTpYMIB IC=(11, . IN) , IKMU BIJIIIOBIJIa€ KOB3aHHIO

§=S., BBeJEeMO B cucreMy (7) mapamerp e NUISIXOM

O’
MHOXKEHHSI Ha 1IEH ITapaMeTp BEKTOpa ﬁc Ta [POaU-
(hepeHIirOEMO OTpUMaHEe PIBHSIHHA 110 LBOMY Iapa-
MeTpy. B pesysnbraTi orpumMaemo

a
WCﬂz:UC’ (8)
0Z. 0P, IZ,.
W_=(H.—= = — —= — mMarpuil kobi
e we ( cTo®.) o " il
0P
cucremu (8), B sIKifl ToXijiHA ?— — e OJIoYHO-
C

HiaroHaJIbHA MATPUI, B $IKiit KOXKCH OJIOK € MATPUIIEIO
nudepeHIiaIbHIX HapaMeTpiB, HEPETBOPEHUX JI0 OCEi
X,y KoHtypiB ALl [7].

IHTErpyIoun BekTopHe piBHsIHHS (8) 110 € B MexKax
Bit =0 710 £=1 3a HYJIBOBUX [IOYATKOBUX YMOB, 3Ha-
XOAMMO JIOCTaTHLO Onu3bke (y 3aJeXKHOCTI Bij
KUTBKOCTI 3pOOJICHUX KDOKIB) 3HadeHHsi Bekropa I .,

sIKE YTOYHIOCTBCS 3a ITEPAliiHOI0 CXEMOI0 METOJA
Hpiorona 3rijino 3 opmMyiamu

TGN JONUN JONSTN ACE 15}

.

)

Je é *_ BEKTOP HEB’A30K cucTeMH (7) IIpy 3HAUCHHI
= ®
BEKTOpa [ C=1 c
) > . .
3HavueHHs1 BeKTopa [ ¢ CTPYMIB KOHTYPIB T LB
KOCTI w=(1—s0)wO € MOYAaTKOBUMMHU YMOBAMH JUISA BU-

3HAYEHHSI NEPIOAMYHUX 3aIEKHOCTEH KOOPJUHAT pe-
JKMMY 1IPH 331aHOMY TIEPIOJINIHOMY 3aKOHI 3MiHU Ha-
BAaHTKEHHs, sIKi OTPUMYCMO HUISIXOM PO3B’sI3yBaH-
Hs1 HeslHiiHOoT cucrtemu (5). Tlpu 1ibOMy BUKOPHUCTO-
BYETBCSI CHOCIO TapaMeTpu3aliil, CyTh SIKOTO HOJIsIrae
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B HaCTYITHOMY.
BBaskaroum BeKTOp HPUKIIQJICHIX HATIPYI HE3MiH-
HUM, O0YMCIIIOMO BEKTOP HEB’SI30K PU 3HAYEHH] BEK-

Topa X, C=7 c ), kommonenTy sikoro BusHaveni 3 nep-
LIOTO eTally PO3paxyHKy, 3a (hOpMyJI0Io

0O=H, 7. XM)-Z. <?C()?<C°)),X><CO)> . (10)

CxansgpHuii napameTp € BBOJIUMO B CUCTEMY ali-
reOpUIHMX PIBHSIHB 3a CXEMOIO

_ 0
HC?C—ZC—<1—5>§( ), (11)
3mina napamerpa e Bie =0 10 e = 1 ekBiBaJIelTHA

3MCHIICHHIO BCKTOpa HEB’SI30K @ © JIO HYJISA, a CITKO-

BUI  BeKTOp X . 3MIHIOETLCS 1PU  IBOMY  Bijl

X C=X e O no 3HAYEHH, SIKE BIIIOBIIA€ pPO3B’SI3KY

BEKTOPHOIO PiBHAHHS (5). 3HANTY 3a/EKHICTH BEKTO-
pa X ¢ BUL TapaMeTpa & MOXKHA NUIAXOM THCETBHOTO

inrerpyBanHs Bekropuoro 1P [9]

axX
C__aO
WC de @

(12)

B MeKax Bijt e =0 J10 €= 1, yTOUHIOIOUH HiOr0 HA KOXKHO-
My KpokoBi MeTooM Heiotona. [Tpupoctu npu oMy
00UMCIIIOIOTECS 3a (hopMyJlaMu

W AR ©=g® (13)

ne 0® — BEKTOp HEB’s130K cucrteMu (11) npu 3ua-
YCHHI BEKTOpa I_Z=I_z, ®),

TaxkuM YMHOM, ATITOPUTM PO3PAXYHKY CTalliOHApP-
HuX 1ponecis poborn HIHBY suxiagenum Buie Me-
TOJOM PO3B’3yBaHHs KParoBO1 3aj1a4i CKIQIAETLCS 3
ABoX eTamiB. CyTh HEPIIOTo 3 HUX HOJIATAC B HAPOILy-
BaHHI HAIIPYT'W BiJ HYJIS JIO 3aJlaHOTO 3HaYeHHs. Bin
BAKOHYETHCSI 3 PIBHSHHSIMU €JIEKTPUYHOT PIBHOBATH.
Hpyruii eran 30iliCHIOETHCS 32 PIBHSHHSIMU EJIEKTPO-
MexaHiuHo1 pisaoBaru. loro cyTs mossirae B HapoIy-
BaHHI IPUKIAJEHOT0 MOMEHTY BiJ{ 10T0 3HAECHHS IpU
HepodOYOMY PEXMMI JI0 3aJlaHUX BY3JI0BUX 3HAYEHD.
IMocaimoBHICTb PO3PAXYHKY CKIAJIACTHCS 3 HACTYITHUX
onepartiid.

[Teprinii erar.

1. BUKOpPHUCTOBYIOUM MaTeMaTU4YHY MOJICIb BEp-
CTaTa-TOMMANKY, pPO3PAXYBaTU BY3JIOBI 3HAYeHHsI
J/.=J].(aj) MOMEHTY iHepHil ycraHoBku [6] Ta iioro

dl(«)
d

MOXiJTHOT a TakoXX BUOpaTu BY3JIOBI 3Ha-

Ia=a‘
4genns (=1, N) MmomeHra MBj=MBj(aj) HaBaHTAKEHHs

Ta YTBOPUTHU 3 HUX BIJAIIOBIIHI MaCUBU JIaHUX.
2. 3aatucst HyJILOBUMHU HOYAaTKOBUMU 3HAYCH-
— .
HSIMM KOMIIOHCHT BeKTOopa [ C=O 1 3HAYEHHSIM KOB3aH-
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Hsts=s_Ta 3JilcHuTA IHTErpyBaHHs MeToj oM Eiliiepa

0

cucremu JIP (8) 110 € Bijt HYJIS IO OTMHUIL 34 KUIbKa

. ) >
KPOKiB, OTpUMaBIIN HaOJIMKeNe 3HAaUCHHsT BeKTOpa / .
K CBiTIUTL NpaKTHKa PO3PAXYHKIB, BOHO 3HaXo-
NATHCS B OKOJ 30DKHOCTI itepaniinoro Metonty Hblo-
TOHA.

3. 3jificHUTY irepaniline yrouHEeHHs BeKTopa [ -
3rijiao 3 popmysamu (9).

I pymnii erar.

4. CdopmyBaru HOYATKOBE 3HAYCHHSA BCKTOPA
v _v (0)
X=X,
NOCTIHHOIO, NiilcTaBuTu #ioro B piBusHHA (5) Ta

B AKOMY KYTOBa I]lBVU,[I\‘iCTb BBAXKAETHCsI

OBMUCIITH BEKTOP HEB’SI30K O ),

5. Copmysaru marpuiyo SIkobi cucremu (12) ra
3/ICHUATH OJIMH KPOK INTErpyBatHs McTogoM Eftepa.

6. TlijgcrasuTy 3HaijeHe HOBE 3HAYECHHST BEKTOPA
X @y piistmms (11), 06MUCHUTH HEBA3KU 1 YTOU-
nuTH iioro Merojiom Helorona.

7. Hajiaty 1pupicT CKasipHiii KOOpIMHATI € I
nepefitu jlo 1. "5".

Bij3HaumMmMo, 1o JUlsl 9UCCIbHOIO iIHTerpyBaHHs
IPOTIOHYETLesl 3acrocoByBari Meroj Eifnepa 3 Tiel
MPUMMHM, 110 Ha KOKHOMY KPOKOBI BEKTOP 3MIHHUMX
YTOUHIOETLCs! iTepariinum MerogoM. Lle nae smory
OTpUMATH pO3B’s130K 32 5—10 KpokiB, TOOTO 3 HEBE-
JIKUM 00CSTOM 004 MCIIEHD.

SIK IPUKITQ)L A PUCYHKY HOKA3aHO 3JIEKHOCT Bijt
Ky'Td HOBOPOTY KPMBOILIUIIA UIOUOI0 3HAUCHHS CTPYMY
CTaToOpa Ta KyToBOT HIBUKOCTI 0OepTaHHst pOTOpa ABU-
ryna 4AP160S4Y 3, axkuii IpUBOIMUTH Y PyX Bepcrar-
roiijlasiky 7CK8-3,5-4000, B craltioHapHOMY PeKUMi
podoru LLTHBY, po3paxopaniy BitlIOBI{HOCTI 3 BUKJIA-
JICHIAM BHIIIE aJIOPUTMOM.

.
wc ig A
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BrcHOBKI.

Po3po0iieHuii aJirOPUTM PO3PaxXyHKy Ja€ 3MOTY
OTpMMATU TIEPIOAMYHI 3AIEKHOCTI €NEKTPUIHMX Ta
MEXaHIUHMX KOOPJAMHAT B CTAlliOHADHMX PEXUMaX
poBOTH ACMHXPOHHOIO EJNEKTPONPUBOAA IUTAHIOBOT
Ha(pTOBMIOOYBHOT YCTAHOBKM B 110329acoBiil obnacTi
METOJIOM PO3B’sI3yBaHHSI KPailoBo1 3ajadi, 110 3HaYHO
ckopouye ofcsir 064MCIIeHD i € 0CHOBOIO JUISl BUKOHAH-
HS ONTHUMI3AIAHUX PO3PAXyHKIB. 3afadya po3p’si3y-
€ThCsi Y JIBa eTany, 1o 3abesnedye 30LKHICTD iTepa-
miiigoro npouecy. IIpu 1bOMY BPaXOBYCTLCST 3aJIEXK-
HICTh PUBEJIEHOr0 MOMCHTA iHEPIUT CUCTEMM €JIeK-
TPOIPUBOJY Td MOMEHTa HaBaHTAXCHHSI YCTaHOBKH
Biji KyTa IOBOPOTY KPMBOHLIMIIA, a TAKOXX HACUYCHHS
MaTHITOIPOBOJIa ACMHXPOHHOT'O ABUI'YHA Ta BUTICHEH-
Hsl CTPYMY B CTEPKHSIX pOTOpA.
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