pa JNHHEHHO-TIepeMEHHON MacChl IOMyCKaeT 3aMKHYTOE€ PEIICHHE B IMIHHIpHUYE-
CKUX (QyHKIMsX. PelreHne mo3BossieT MPOBOIUTE pacyéT AMHAMUYECKHX IepeMe-
LIEHUH ocIuyuIATOpa 0e3 yuéra nx 3aTyXaHHus BO BPEMEHH.
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Mopeni0BaHHsI KOJMBAHb OCHUJISATOPA JiHiliHO-3MiHHOI Macu 3a iMIyJbCHOr0O HABaHTa-
:kenHs / B. I1. Oabmancekuii, C. B. Onbmancbkmii / Bicauk HTY «XIII». Cepis: Marematuune
MO/JICTIFOBaHHS B TEXHIL Ta TexHONOTisAX. — XapkiB: HTY «XIII», 2013. — Ne37 (1010). — C. 125 — 130.
bi6miorp.: 5 Ha3B.

Po3risiHyTO pyX OCLMIATOpA JIHIHHO-3MIHHOT MacH NpU HaBaHTAXKEHHI HOTO0 KOPOTKOYACHUM
IMITyJIbCOM CTaJIOi CHJIM. 3a JOMOMOTOI0 IIMITIHAPUYHUX (YHKIIH MOOYZOBaHO 3aMKHYTHIl pO3B’S30K
3aj1a4i Ta NPOAaHATI30BaHO PE3yJIbTATH PO3PAXYHKIB.

KurouoBi ciioBa: ocisTop, NiHiHHO-3MIHHA Maca, KOPOTKOYACHUH IMITYJIbC, IMIIHAPHYHI (y-
HKI.

The motion of the oscillator linearly variable mass when loaded his short pulses of constant force
is considered. With cylindrical functions to construct a closed solution and analyzed the results.
Key words: an oscillator, linearly variable mass, short impulse, cylindrical functions.

VJIK 629.7.05
IO.A.HJIAKCIP?, KaHJ. TeXH. HayK, joi., HTY «XIII»

HNIABUINMEHHA TOYHOCTI PEBEPCUBHUX CXEM
AJITOPUTMIB BUSHAYEHHSI KBATEPHIOHIB OPIEHTAIIIT

JU1s peBepCHBHHX CXeM BH3HAUYCHHS KBAaTEPHIOHIB Opi€HTAlil OTpUMaHi OI[iHKH TOYHOCTI Ha €TAIOHHIH
MoOJeJIi peryJspHol mpenecii. 3ampoNOHOBAaHO IOKPAIICHHS CXEM Ha OCHOBI (hiHITHOrO HOPMYBaHHS
KBaTEpPHIOHA 1 3aCTOCYBAHHS OUIBII TOYHOT anipoKCUMaii Uil ySIBHUX IOBOPOTIB Ha TaKTi.

Ku1ro4oBi ci1oBa: KBaTepHIOH, Opi€eHTallis, peBepCUBHA cXeMa, Jpeiid, eTaJoHHa MOJEb.

Beryn i moctanoBka 3amaui. [Ipu po3s’sizanHi 3aa4ui BU3HAUCHHS Opi€HTa-
uii B besnnamgpopmenux inepyianvuux Hagicayiunux cucmemax (BIHC) B ymoBax
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MOCTIHOTO TakTy poOOTH OOPTOBOrO OOUMCIIOBaYa Af 10 BiAMOBIAHUX pO3paxy-
HKOBHUX aJITOPUTMIB IHTETPYBaHHS KIHEMATUYHUX PIBHSHB MPE.’ SIBISIOTHCS KOPC-
TKi BUMOTH IIOJI0 MiHIMAJIBHOI 3arpy3KH O0YMCITIOBaYa Ha TAaKTi IIPH TOYHOCTI BH-
3HAYCHHS MapaMeTPiB OpIEHTAIlii, JOCTATHIHN TSI BUKOHAHHS OCHOBHOI TEXHIYHOT
3a/adi, sKa MOKJIAJCHa Ha PyXOMHUiA 00’€KT. Bimomo, 1110 a1 IpoCTUX B OOYHUCITIO-
BaJIbHOMY IUIaHI aJITOPUTMIB HU3BKOTO TOPSAAKY IiABUIIECHHS TOYHOCTI BU3HAYCH-
HS OpieHTAaIlil MOXke OyTH JHOCATHYTO 3a PaxyHOK CIEIiaibHOI opraHi3armii o0urc-
JIeHb, HAMPUKJIIA, 32 PaXyHOK 3aCTOCYBaHHS pegepcusHoi cxemu [1, 2].

Junst nepBunHOT iH(OpMaLii mpo o0epTaHHS TBEPIOTO Tija, IO MOCTYIAE 3
ripOCKOMIB Ha TaKTi [¢,_;,f,] y BUINII keazikoopounam [3] (TOOTO KOMIIOHEHTIiB

TepIIoi Pi3HUII BEKTOPY ySIBHOTO TTOBOPOTY [4])

Iy

o' = j odt, i=1,2,3, (1)

ni 1

In-1

Je @; — MpOoeKLii BeKTopa aOCOJIIOTHOI KyTOBOI IIBUJKOCTI Tilla Ha 3B'A3aHi oOci,

peBepCHBHA CXeMa aJrOPUTMY BH3HA4YEHHS KBaTEpHIOHA Opi€HTAlil HaBeIeHa B

[1].

3a 1mi€ro cXeMOI0 Ha HElapHUX TaKTaX KOMIIOHEHTH KBaTEpHIOHA Opi€HTaIlil

x
A, 004MCIIIOIOTBCS 32 q)opMynaMH:

Iy = 2o 10 ( - 119;11 + 2 an + 2, 9;3);
/1;1 = /1:71,1 +%(/7~;0‘9;1 +/7~ 9; A 13 2)
/1;2 = /1;71,2 +%( 9;12 +/7~ 9:1 _/1:19:3 );
Ay = /1;71,3 +%(}b;09;3 + 21652 = 22 Oh)- ()

Ha napHux TakTax MOCIHiIOBHICTh OOYHCIICHb MTAPaMETPIiB OTOYHOI Opi€HTa-
il TPOTHIIC)KHA:

/1:3 ,1:1‘13+ (4, 109;13+/1 9 n12 1)
* * 1
Ay = ﬂ’n12+2( 106n2+ﬂ’n39 nll 3)
* 1 * * %
A = /1n 11+2(ﬂ~ l+ﬂ’n293_ﬂn39n2);
/1:0 ﬂ’n L0~ (l 9 +ﬂ'262+ﬂ’n3 *3)- 3)

IIpu 1bOMy B OCHOBY CXEMH (2), (3) moxaseHut ANTOPUTM TEPIIOTO MOPSII-
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Ky:

£

/?’nO n 10 ( n— 119111 +/1 6}12 +/1 9:3);

* *

1 £ *
A = /11171,1 +E(/1n00n1 +/1 9 n 13 nZ) (1 2 3) (4)

nl

ne (1,2,3) — cuMBOJ KpPYroBOi IEPECTAaHOBKH 1H/IEKCIB.

Sk 3a3na4eno B [1], 3acToCcyBaHHS PEeBEPCUBHOI CXEMH 10 anroputmy (4) 3a-
Oe3meuye 3MEHIICHHS METOIWYHOI IOXHOKK OOYMCIICHHS KBAaTEpHIOHA Opi€HTAIlil
Ha TOPSIOK Y TIOPiBHSHHI 3 METOJUYHOIO TIOXHOKOIO alTOpUTMY (4).

[HIIa cXemMa peBEepCHBHOTO AJITOPUTMY Y BUTIAKy TIEPBHHHOI iH(OpMalii npo
obepTaHHs TBEpAOrO Tilla Ha TaKTi y BUINIAAL Hpoekuid o,; (i=1,2,3) BexTopa

a0COIIIOTHOT KyTOBOI MIBUAKOCTI Tia @, = &(t,) Ha 3B’43aHi oci HaBezeHa B [5].
3a 1i€r0 CXeMOI0 Ha KOXKHOMY TakTi 00YKCIIeHb BU3HAYAETHCS BEIMUMHA HOPMYIO-
4Oro MHO>KHHMKa s, =1— An 1> e An 1 =4 210 +1 211 +4 212 +ﬂ. Z1.3 - Kommnone-

HTH IIOTOYHOT' O KBaTepHiOHa An OOYHCITIOIOTHCS TaK:

— Ha HEMMApHUX TaKTax

*

Ao =

* * *
n " 1 0~ ( 1101 T Ay 1 2@ + Ay 30,3) + 0,54, 05,3

* *

At * * *
At = y1) +7(/7~noa’nl + 12003 = Ay 30,2) + 0,54, Ils

n n n

*

Ay = n12+ (OwnZ 1,3a’n1 3)+05 1,255

* *

Ay =4, 13+ (/1 oa’n3+/1 _/1:2%1)4‘0:51:—1,35;1; (5)

n—

— Ha MapHUX TaKTax

*

* *
Az = A, 13Jr ( 106”n3+ﬂb 11D = Ay 2@) + 0,54, 35,5

n

*

App = A 12Jr (/1 n2+ﬂ:3a)nl_ﬂ“*—

" - n1,10’3)+05 12505

* *

Ay = /111"‘ (ﬂ» n1+/1:260n3 2)+05 1S

n n

* *

At ¥
Ao =4, 1,0—7@"1 ﬂ 2+ﬂ’n3 3)+05 1,050 (6)

n—

Cxema (5), (6) moOynoBaHa 3a IPUHIIMIIOM METOJIB MEPIIOr0 MOPSAKY; HO-
JIATKOBO B Hili 32aCTOCOBAHO IOCJIiIOBHE IIOTOYHE HOPMYBaHHs KBatepHioHa. [Topi-
BHSIHHS Li€T cxeMu 31 cxeMoto (2), (3) 103BoJIsie 3pOOUTH BUCHOBOK, IO TYT BUKO-

. . *
PHCTaHO MPEACTABIEHHs ysBHUX 0BOPOTIB (1) y Burnani 6,; = ,; - At .
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HeoOxXiqHo oTprMaTH AIMCHI OIIHKKA TOYHOCTI BU3HAYCHHS OpIEHTAIIIT peBep-
cuBHUX cxeM (2),(3) Ta (5), (6) Ha eTaJOHHINH MOJENI PeryJspHOl mperecii TBep1o-
O TiJIa 1 3aIPOIIOHYBATH IMUISIXH iABUICHHS TOYHOCTI X CXEM.

JocigkeHHsl peBepCUBHUX aJTOPUTMIB Ha MoJeJi peryJisipHoi npeunecii.
Jis oTpuMaHHS OI[IHOK METOJAWYHHX MOXHOOK peBepcuBHUX cxeM (2), (3) Ta (5),
(6) 3acTocyeMo emanoHHy modenv pe2yisapHOi npeyecii Y BUTIIANI aHATITHIHUX
BUPAa3iB /I KBa3iKoopauHaT (YsSBHHUX IMOBOPOTIB) [6]:

6 =6:6,)=6,t,1), i=12.3, 7
e 6,(¢t) =2asina, cos(a, +v)/ k, 6,(t) = 2asing, sin(e; +y)/ k,
05(t) = 3(0) -1,

1 aHATITHYHKUX BUPA3iB JJIs1 KOMIIOHCHT KBaTepHioHa opieHTamii A(?) :

Ay(t) =cosa; cosa, —rsing,;sina, ;

A (t)=asina, cos(ay +y)/v;
A, (t)=—asina, sin(a, +y)/v;

A (t) =sing, cosa, +rcosq; sina,, ®)
ne a= (o (0)+w3(0)?, k=(01-&)wy(0), & =1I/1,, I,,1; — MoMenTH inep-
uii Tina BigHocHO mepimoi i Tpersoi oci, cosy =@ (0)/a, siny =-w,(0)/a,
a, =0,5kt , o, =0,5v1, v=(a>+E?(0)?, r=Ewy(0)/v.

B sikocTi OXHOOK aropuTMiB OyIeMo po3mIaaT noxubky opetigy [4]:

00, = 2arctg(|vect(5An|)/ sqal(oA,)), 9)
me SA, — KBaTGPHIOH HAKONMHYEHOI MOXHOKH opientamii, SA, =A, oA, , A, —
0o0YHCIICHNI KBaTEPHiOH, /~\n — KBaTEPHIiOH, CIIPsDKEHUH 10 KBATCPHIOHY Opi€HTa-
ii (8) eramoHHOT MOJIENTI: /~\n =sqal(A,)—vect(A,) ; a TAKOXK NOXUOKY HOpMU 0D-
YUCICHO20 KBAMEPHIOHA OpieHmayii:

Xy =1-A, (10)

ne A2 =Ang+ At + A+ A3
Ha puc.1 nokaszaHa 3aJeXHICTh BiJ 4acy OI[IHKH MOXUOKH Ipeidy it pese-
pcuBHOrO anroputmy (2), (3), o orpuMana Ha etanoHHii mojeni (7), (8) npu mo-

yarkoBux ymoBax @(0) =(-0,0212;-0,012;-0,015) [pan/c], A(0)=(1;0;0; 0)",
&, =0,45 na inTepsani yacy ¢ €[0;2000]c, Ar=0,l1c.

Jyist TOpIBHSIHHS Ha pHC.2 NMpeACTaBIIeHI TaK0X OLIHKU MOXUOKHU Aperdy st
ITOPUTMY TEPIIOTo NOPAAKY (4) 1 anropuTMy Apyroro nopsaxy [3]:

A

n

* * *

* 1 1 * £3 * 3k
0= /’l’n—l,O (1 _gAi) - E(/In—l,lenl + An—l,ZenZ + 1’1171,39n3 )9
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£

% 1 2 1 % % * 5 % %
/Inl = /?’n—l,l (1 - gAn ) + E(/In—l,oenl + /7"1—1,2 0n3 - /In—1,39n2 )9 (l! 29 3) . (l l)
0,000025
0,00002 -
g_ 0,000015 -
g
3 0,00001 A
o
S
0,000005 -
0 T T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000
t, c

Puc. 1- Ouinku moxubku apeidy s peBepCHBHOTO anroputmy (2), (3).

Sk BumHO 3 rpadikiB prc.2, OIiHKA MOXUOKH APEH(Y st PeBEPCUBHOTO -
roput™y (2), (3) npubiuzHo B 2 pa3u Kpaila, HDK Ui aITOPUTMY TEPIIOTo I0-
panaKy, ane Ha 25% ripia, HiX U allrTOPUTMY APYTOTO MOPSIIKY.

0,000045
0,00004 1
0,000035 -|
g 0,00003 |
2 0,000025 b1
£ 000002 " ~ Pesepc
2 / /M—/\/ —B2
§ 0,000015 ———
0,00001 1
0,000005 -|
0 : ‘ ‘
0 500 1000 1500 2000

tc

Puc. 2— Ouinku moxubku aperdy s anropuTMy MEPHIOTO MOPSAKY (4) (BepXHs JTiHifA),
npyroro nopsaky (11) (HwKHS JIiHisA) Ta peBEpCUBHOTO alroputMy (2), (3).

3aneXHICTh Bil 4acy OLIHKHU IIOXUOKH HOPMHU ¥, AJS PEBEPCUBHOTO ajrOpH-

™Y (2), (3) mokazana Ha puc.3. Xo4a B IIbOMY QITOPUTMI HE IependadcHe HopMy-
BaHHS KBaTCPHIOHA, 3aBJSIKM PCBEPCUBHIN CXeMi OI[iHKA MOXUOKH HOPMH 3 94acOM

HE 3pOCTaE 1 JSKHUTH B MEKaX -2,1-10° < X < -1,1-1077.
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0 T

1400 1600 1P00 000
-0,0000005 /\
-0,000001 r\ /\ /\

S TRY \ \V/ \/
\/ \/ v

-0,0000025

xi

t, c

Puc. 3 — Oninka HoxuOku HOpMHU ¥, 1 anroputmy (2), (3).

3acTocyBaHHS PEBEPCHBHOI CxeMH 10 airoputmy (11) xapakTepu3yeTbcs
oLliHKaMH apel(y i ToXuOKH HOpMH, IO HaBeAeHI Ha puc.4 i puc.5. Lli oninku Ha-
BIiTbh TipIIi, HDK JJIS1 aIrOPUTMY Nepiuoro nopsaky (4). Takum 4MHOM, peBepCHBHA
cxema o0uKcIIeHb 3a0e3Meyye MMiABUIICHHS TOYHOCTI BU3HAYEHHS OpIE€HTAIlIT Tijb-
KU U1 AITOPUTMY IIEPIIOTO MOPSIIKY.

0,00005

0,000045 -
0,00004 -
0,000035

E 0,00003
& 0,000025 /_/_‘/
§_ 0,00002
& 0,000015
0,00001 1
0,000005 -
0 200 400 600 800 1000 1200 1400 1600 1800 2000

t c

Puc. 4 — Oninka nmoxuOku npeitdy st peBepCHBHOT CXEMH APYIOrO IOPSIIIKY.

DiHiTHe HOPMYBAHHSI KBATepPHiOHA OpicHTAaLil B peBepCMBHMX CXeMaXx.
Brockonanenns peBepcuBHOI cxemu (2), (3) MOXJIIMBE 32 PaXyHOK BKIIIOUYEHHS B
IO CXeMy IPOLEAypH HOPMYBaHHS KBaTepHiOHa opieHTalii. Take HOpMyBaHHS
MOKe OyTH MmomepenHiM (Ha MoYaTKy OOYHCIICHh Ha TaKTi), MOCTIIOBHUM ITOTOY-
HUM (sIK y HaBegeHil cxemi (5), (6)) 1 ¢piniTHIM (TTicas BCiX 0O4YMCIIEHb HA TaKTI).
[IpoBenene mochijpKeHHs 1MoKasye, mo came (iHITHE HOPMYBaHHS KBaTepHIOHA
opi€HTAaIli] € HAOLTBII TOMITEHIM.
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0,045
0,04
0,035 |
o 0,03
]
Q: 0,025 — /
g 0,02
[
% 0,015 i /
0,01
0,005 |
0 T T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000
t, c
Puc. 5 — Oninka noXubku HOPMU ¥, U1 PEBEPCUBHOI CXEMH JIPYTOrO MOPAAKY.
[l HopMyBaHHS KBaTepHiOHa opieHTanii A, 3acTocyeMo GpopMmyiy:
*
ok A
A, =—2, (12)
I+
ok
e “An =1, |a| <1. IokomnouenTHO 3 (12) Maemo:
*
ok ﬂ, i  ~
ni .
i =——, i=0,3. (13)
I+a

Bozeenemo (13) B kBagpaT i ckllaieMo CyMy IO I , B Pe3yJIbTaTi OTPUMAEMO
BHpa3
AL =(+a),
3 KOTO 3 YpaxXyBaHHSAM MaJIOCTi BETMYMHU « 3HaiAEMO ii 3HaYeHHS:
a=0,5A2-1).

OCKUIBKH |a| <1, To, MTOMHOXHMBIITN YUCETHHIK 1 3HAMEHHHK IPaBOi YaCTUHU

(12) Ha (1—@) i HEXTYIOUH BETHYMHO (> B 3HAMCHHEKY, MOXHA 3aminnTi (12)
HaOMIKEHO0 (HOpMYITOT0:
sk *
A, =A,(1-a),
sIKa 3 ypaxyBaHHSIM BHpa3y Uil ¢ HaOyBae 0CTaTOYHOTO BHUIJISAY:
ok * 2
A, =A,(1,5-0,5A;) . (14)
Take HOpMyBaHHS HE BUKOPHUCTOBYE OMEpAIliio TUICHHS, Ha BiAMIHY BiJ 3BU-
YaifHOrO HOPMYBAHHS KBAaTEpHIOHA 1 HE BIUIMBAE Ha MOXUOKY Ipeidy, IpH oMY

A1,

3a0e3neuyeThCcsi aCHMITOTHYHA CTIMKICTh MPOIECy HOPMYBaHHSL: ‘

3acTocyemo (iHiTHE HOpPMYBaHHS B CKJIaai peBepcuBHOI cxemu (2), (3).
OtpuMaHa ouiHka nMoxuOku npeldy HaBeaeHa Ha puc.6. OueBHIHO, Mae Micue
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3HAYHE TTOKPAIICHHS OLIHKW NOXUOKH HOPMH B MOPIBHSHHI 3 HCHOPMOBAHOIO CXe-
MOIO.

Posrsinemo Temep peBepcuBHy cxemy (5), (6). 3ale)HOCTI BiX yacy OLMIHOK
MOXHOKH Jpeiidy 1 HoXnOKK HOPMU JUTA Ii€l CXeMH TpeCTaBieHi Ha puc.7 1 puc.8.

3,5E-12

3E-12 -
2,5E-12 -
2E-12 \

% 1,5E-12

1E-12

sW vmywvsywww i

1000 1200 1400 1600 1800 2000

-5E-13

tc

Puc. 6 — Oninka noxubku HOpMU y, 11 peBepcuBHOI cxemH (2), (3) 3 biHiTHEM
HOPMYBaHHSIM KBaTE€pHIOHA.

JIJis 11bOTO aNTOPUTMY OIliHKA MOXHOKH JIpeidy Mae MUIKOOOpa3HU Xapak-
Tep 1 Ha MOPSAOK Tipia 3a OUiHKY Apeidy mis peepcuBHOrO anroputmy (2), (3).
[ToToune HOpMyBaHHSI KBaTepHIOHA OpieHTamii 3a0e3meuye OLiHKY ITOXUOKH HOP-

MU TPUOIM3HO Y MeKax -2.10° < X < 1,6-107°, IIPH I[OMY 3POCTaHHS MOXUO-

KU HE BiI0YBa€ThCSL.

0,0009
0,0008
0,0007 /\ /\ /\ /.\ [\ /\ /\ {\

50,0006 -

20,0005 -

Ig 0,0004

& 0,0003 I

0,0002 \ l
000t | \/
|

[\ A\
/ \l \I \/ \/ |
B . LB
0 200 400 600 800 1000 1200 1400 1600 1800 2000

t, c

0,0001
0

Puc. 7 — Oninka nmoxubku npeitdy st anropurmy (5), (6).

Brnockonamumo cxemy (5), (6) 3a paxyHOK BUKOPHUCTaHHs IEPBUHHOI 1H(pOP-
Mauii 3 HONEepPeAHbOro TakTy [t,_,,t,;] 1(]iHITHOrO HOpMyBaHHA KBaTE€pHiOHa
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-0,0000025
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tc

Puc. 8 — OniHka oxuOku HopMu y,, Ais anropurmy (5), (6).

opierrarii. [Ipu mpoMy 3aMiCTh TIPEICTABICHHS IMO3IPHUX MOBOPOTIB y BHIIIAIL

6’; = w,; - At 3acTOCYEMO OLIBII TOYHY AlPOKCUMALIi0:
s
em’ = 09 S(wnfl,i + a)ni)At . (15)

Toxi xBaTepHIOH Opi€HTAIlil OOYHCITIOETHCS Ha HEMApHUX TaKTax 3a Gopmy-
JIaMH:

¥

Ano = nlO (,11,1( @y + Byy) + nl2( L2 0+ 4, 13( J13 T 9,3));

* *
A = 11+ ( 0( 1t @)+ A0 (@, 5+ @5) =4 1,3(a’n—1,2+0)n2));

*

*
Ay = n12+ (o( o)+, 13( 1 O) = A (@1 5+ B,3));

* * *

Ay = A, 1 3 + ( 0( S5 03) + A4 (0,5 + @) = A (@, + @) (16)
Ha nmapuux TakTaX KOMIIOHEHTH KBaTEpHIOHA Opi€HTAIii OOYHCIIIOIOTLCS 3a

dbopmynamu:

* * At * *
Apz = A3 +?(/1n—1,0( a3 1T o, 3)+ 1@y 2 + @) = Ay (@) + @)

*

.
Ay = n12+ ( 10( S22 T 0) A0, @) — 4 11( S5 T 0,3));

*

A = n11+ ( 10( St o)+ A 2( L3t O3)— 3( S2 T @)

*

]’nO

nlO ( 1( Syt @) :2(0),171,2+0)nz)+ 3( Lt @), (17)

JlomaTkoBO B KiHIII KOKHOTO TaKkTy OOYHCIICHb 10 OTPUMAHOTO KBaTEpHiOHA
opieHTalii 3acTocoByeThes (iHITHE HOpMYBaHHs 3a (opmyiioro (14).

138 ISSN 2222-0631. Bicnux HTY «XI1l». 2013. Ne37 (1010)



Pe3ynbraty ouiHIOBaHHS NOXUOKH Ipeddy i MOXUOKH HOPMU IS Li€l cXeMH
HaBezeHl Ha puc.9 i puc.10 i Mano BiAPI3HAIOTECS Bif pe3yibTaTiB, OTPUMAaHHX
s cxemu (2), (3) 3 momaTkoBuM (iHITHIM HOpMYBaHHsIM (auB. puc.l i puc.6).
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Puc. 9 — Ouinka moxubku apetidy s anroputmy (16), (17)
3 (DiHITHAM HOPMYBaHHSIM.

[MopiBHSHHS OTPUMAHUX PE3YJITATIB OIIHIOBAHHS TOYHOCTI IS 3aIIPOIIOHO-
BaHOTO anroputmy (16), (17), mo BUKOpUCTOBYE (DiHITHE HOPMYBAHHSM 3 BiJIIOBi-
JHUMH OI[IHKAMH TOYHOCTI 1 BigoMol cxemH (5), (6),1¢ BiOyBa€eThCs MOCIIIOB-
HE MOTOYHE HOPMYBaHHS KBAaTEPHIOHA, MOKAa3y€ CYTTEBE MiABHUIICHHS TOYHOCTI
BHU3HAYCHHS OPIEHTAIII] K 32 OI[IHKOIO IMOXUOKH Ipeidy, Tak i 32 OIIHKOIO MOXUO-
KH HOPMU.
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Puc. 10 — Oninka noxubku HOpMH y,, 11 anroputmy (16), (17)

3 (iHITHUM HOPMYBaHHSIM.

BucnoBkn. Po3risHyTI peBepcHBHI cXeMH BH3HAYCHHS KBAaTEPHIOHA Opi€H-
tauii B BIHC ju1s1 pisHuX BUMaakiB nepBUHHOI iH(popMaIii po 00epTaHHs TBEpPAO-
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ro tia. Ha oCHOBI eTaJoHHOT MOAEI PeryssipHOl mperecii OTpUMaHi OLIHKH TOY-
HOCTI PEBEPCHBHUX CXEM y BHUIIIsAL MOXUOKHU Apeiidy 1 moxudku Hopmu. OTpuma-
HO, [0 JUISl aITOPUTMY [IEPLIOTO MOPSIKY PEBEPCHBHA CXeMa MA€ MEHILY TOXHOKY
npeiidy, HiX LI anroputMy 0e3 i€l X cXeMH, ajie Tipily, HiXK A aJrOpUTMY
Jpyroro nopsiaky 0Oe3 BkazaHoi cxemu. IlokazaHo, 1110 eeKTUBHE 3aCTOCYBaHHS
PEBEPCHBHOI CXeMH OOMEXEHO AJITOPUTMAaMH IIEPLIOTO TOPSIIKY.

Jnst mOKpaIeHHsT TOYHOCTI PEBEPCHBHHUX CXEM 3allpOIIOHOBAaHA MpOLEIypa
¢iHITHOTO HOpMYBaHHS KBaTEpHIOHA Opi€HTaIlll, sKa HE BIUIMBA€ Ha IOXUOKY
npeiidy 1 He BUKOPUCTOBYE OIeparliro aineHHs. Takox BigoMa peBepCHBHA cXeMa
BIIOCKOHAJICHA IUISIXOM 3aCTOCYBaHHS OLTBII TOYHOI alpOKCHMAIil MO31pHUX MO-
BOPOTIB Ha TaKTi OOYHCIICHE.
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ITinBuINEHHA TOYHOCTI PEeBEPCUBHUX CXeM AJrOPUTMIB BH3HAYCHHS KBATCPHiOHIB opi€H-
Tanii / }O. A. Ilnakciii // Bicuuk HTY «XI1l». Cepis: Matemati4He MOAEIIOBAHHS B TEXHILl Ta TeX-
Houorisix. — XapkiB: HTY «XI1I», 2013. — Ne37 (1010). — C. 130 — 140. Bi6umiorp.: 6 Ha3B.

Jl1s1 peBepCUBHBIX CXEM OIpeIeIeHUs KBATePHHOHOB OPUEHTALNH IOTy4YeHbI OLIEHKH TOYHOCTH
Ha 3TAJIOHHOW MOJENH PerysIpHOi npeneccud. IIpenoxkeHo yirydIneniue cxeM Ha OCHOBE (PUHUTHOTO
HOPMMPOBaHUSI KBaTEPHHOHA U NPUMEHEHUs 0ojee TOUHOU aNMpOKCUMAIMH Ul KaXKyIHXCs TIOBOPO-
TOB HA TAKTe.

KiioueBble c10Ba: KBaTepPHUOH, OPHEHTALIMS, PEBEPCHBHAS CXeMa, Apeid, ITallOHHAst MOJEIb.

Accuracy estimates for reverse schemes of definition of orientation quaternions on wobbling ref-
erence model are received. Improvement of schemes based on the finite rationing of a quaternion and
application of more exact approximation for seeming turns on a step is offered.

Key words: quaternion, orientation, reverse scheme, drift, reference model.
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