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IMITAIIMHE MOJIEJIIOBAHHSI KEPOBAHUX CUCTEM 3 HEJIITHIMHUMHU SKICHUMHA

PEI'YJIATOPAMUA

B cmammi posensinymo npuxiaou 3acmocy8anHs HO8020 Memody CUHME3Y Pe2yisimopie O HeMiHIHUX
Ounamiunux 06'exmig. 3adaua cunmesy po3s'a3yemvcsi MOOUPDIKOBAHUM MEMOOOM AHANIMUYHOZO KOHC-
MPYIOBAHHA HA OCHOBI K8AOpaAmuuno2o Qyuxyionany saxocmi. TIokazsnuxu saKocmi Keposamux cucmenm,

ompuManux 8 pe3yibmami CuHmesy,

Beryn. [loOymoBa cyyacHHX QUHAMidHUX Kepo-
BaHUX OO'€KTIB MpeA'SBIISA€ MiJABHUIICHI BUMOTHU JI0O
CHCTEM Ta anropuTMiB KepyBanHs. Ilix gac mpoek-
TyBaHHS KEPOBAaHOI CHCTEMH, IO BKIIFOYAE ETaId
0e3ImocepeTHROTO MMPOCKTYBAaHHSA 00'€KTa 1 CHCTEMH
KEepPYBaHHS, NMPOEKTYBaJIbHUKY HEOOXiTHO BpPaxoBY-
BaTH BUMOTH JI0 TapaMeTpiB SIKOCTI (yHKI[IOHyBaH-
HS KEpOBAHOI CHCTEMH 3 ypaxyBaHHIM OCOOIMBOC-
Tei camoi cucremu. [l IIMPOKOTO Kilacy AMHAMIiY-
HUX CHCTEM XapaKTEPHOIO O3HaKow € ix (yHKIio-
HyBaHHs B BEIMKOMY €KCILTyaTallifHOMY Jiama3oHi
BUXIJJHUX KOOpJIWHAT, JI¢ HE BUKOHYIOTHCS YMOBH
MOXJIMBOCTI JiHeapi3arii. 3amgadi craOimizamii s
TaKAX CUCTEM MAlOTh BPaXxOBYBATH BEJHMKI MOXIUBI
BEJIMYMHY BIAXWICHHS BUXIIHAX KOOPAHWHAT 1 KEPy-
BaHb BijJ Oa)XaHUX 3HAYCHD, I[0 MAE MICIIC 332 YMOB
Iii Benukux 30ypeHb. ToMy akTyalbHUM € TOOyady-
BaHHS METOJIB CHHTE3Y PETYJIATOPIB I HEJIHIH-
Hux 00’exTiB ([1],[2]), 30kpemMa 3 HOTIHOMIATBHUMU
MpaBUMHM YacTHHAMH, $KI 3a0e3MedyroTh 3aJaHy
SIKICTh MTEPEXiJHUX TPOIIECIB.

s po3B’si3aHHA 1€l 3amadi HAMH  OYII0
3aCTOCOBAaHO METOJl CHHTE3Y HETIHIHHUX SKICHUX
peryisTOpiB JUIst 0araTOBUMIpHUX O0'€KTIB 3 TOJIi-
HOMiaJIbHUMH a00 HaONMKEHHMH 3a JOMOMOTOI0
CTYIICHEBOTO DALY NPABUMH YaCTHHAMH .

[Ipouec cunTe3y BKItOYae Kijmbka eramis. [licis
TOT0, SIK TIPOBEICHO aHATITHYHHUH OMUC 33aHOT CHC-
TEMH, MPUBEACHHS HOTrO 70 CTAHJAPTHOTO BUIIIALY
Ta aHAJNITUYHUH CHHTE3 pETyIsTopa, HEOoOXiJHO
OIIIHUTH OTpUMaHi pe3ynbTaTu. BaxkauBoro 3HaveH-
HS B TIPOIIECI OIIHKYM pe3yJbTaTiB CHHTE3y HaOyBae
eTarn IMITaI[ifHOr0 MOJICITIOBaHHS OTPUMaHUX Kepo-
BaHUX cucTeM. OCKIIBKH alTOPUTMHU CHUHTE3Y HEli-
HIMHHUX PETYJATOPIB, SK IPABHIO, i 30KpeMa B Ha-
i poOOTi, CIMPAIOTHCS Ha Psif IPHUITYICHb, BIUIAB
SIKUX HE 3aBXKIIM MOXJIMBO B TIOBHIii Mipi mependa-
YUTH 94 BPaxyBaTH aHANITUYHO, TO MOJIEIIOBAHHSA,
30KpeMa YHCENbHUI EKCTIEPUMEHT, BHSBISETHCS HE
JUIIE BaXKJIUBUM, a i HEOOXiJHUM KPOKOM Ha ILIS-
Xy IO OTPHMAaHHS KiHIIEBOTO Pe3yJIbTaTy — CTBOPEH-
HS 711 TAaHOi CHICTEMH SIKICHOTO PeryisTopa 3 3afa-
HUMH XapaKTePHCTHKAMH.

00CAIOACYIOMBCS  MEMOOOM

iMimayitino2co  MOOemo8aHHSL.

IMocranoBka 3apaui. Po3rnsnemMo cuHTE3 pery-
JATOpa Uil TUHAMIYHOI CHCTEMH, IO OIHCYETHCS
CUCTEMOI0 AU(epeHifHNX PIBHAHB!

X =AX+BU+F(X), (1)
y SAKif ocTaHHIA JOMAHOK BimoOpaxkae HENIHIHHOCTI

00’ekra. B Hamiit poO6OTI MH MPOBOIMIIA CUHTE3 pe-
ryJsiTopa Ui 00’ €KTa 3 HACTYITHUMH MapaMeTpaMH:

088 0 1 ~0.215
A= 0 0 1 |,B=| 0 )
—421 0 -04 ~21.01

— MaTpHlli, II0 ONKCYIOTh JIHIHHY YacTHHY 00’€KTa

Ta JIHIMHUHA BIUIMB KEpyBaHHA Ha 00’ €KT.
Heninitiny gactuHy i€l cucreMr MOXKHA TIpea-

CTaBHTH Y BUIIISIII PO3KIIAAY B CTYIICHEBUH PS:

F = F)(X) + F)(X) +... = iFi(X), 3)
i=1

ne xoxkeH 3 noxavkiB Ky, (X)mnpencrasise cymy
KOMIIOHEHTIB IIbOTO PO3KJIaay BilMOBiAHOTO (k—T0)
CTyTIeHsS] KOMIIOHEHTIB BeKTopa cTany X . B pe3ynb-
TaTi po3KIaay MPaBUX YaCTHUH AUQPEPEHIIHHNX PiB-
HSIHB JIOCJTIHPKYBaHOTO 00’ €KTa 0yJI0 OTPUMAHO :
0.47x; —0.088x,x, —0.019x;
F, = 0 4
—0.47x]

— AOJAaHKH APYTroro CTyrncH4d,

3.846x; —x’x;
F, = 0 (5)
~3.564x;]

— JI0JTaHKW TPETHhOTO CTYMNEHS.
OyHKIiOHAT SKOCTi OYyJI0 33aHO SIK:

I=[w(X,U)dt =
0

= j(Wl(X(t),U(t))Jr w,(X(), U(1))dt =

t=0



= [(X"PX+U"RU +¢V +..+ ¢,V )dt, (6)
0

Je Teplia dYacTHHA MiAIHTETPAIBHOTO BHpa3y
w (X(®),U(@)) = X"PX + U'RU npencrasmse 38u-
YailHO BXXKMBAaHUU TMiJIHTErpaJbHUN BHUpa3 KBajpa-
TUYHOTO (PYyHKIIOHANy SIKOCTi, a JApyra yacThHa
w, (X(?),U(¢)) wmicturs Bupazu Vy(X), V(X),...,
V,(X) — nomaHKM BiIIOBIAHHX CTYNEHIB PO3KIALy
dyukmii JIsmynosa V(X) B psia Mo KOMIIOHEHTaX p—
MipHOTO BekTopa X :

k
V(X) =Y V(X). )
i=0

3 METOI0 3HAXOJ/KCHHSI B IMOAAJBIIOMY IIHX KOM-
TTOHEHTIB 3aIHIIEMO IX Y HACTYITHOMY BHTJISI:

Vﬂ‘l = z a(m)

VIV2 eV p

P

VI V2 Vp —

XXX, ,ZVi =m+2.(8)
i=1

VisVasenVy

Biarak 3amaua 3HaxomkeHHs QyHKIT JIamyHOBa
(m)

VIV2 eV

3BOJIUTHCS JI0 OOUUCIICHHS KOS(DIllieHTIB a BU-

pasziB (8) anst KoXKHOTO 3 wieHiB pany (7).
CuHTe3 JiHiliHOI YacTHUHU peryasTopa. Hexaii
3amano MaTpudHi kKoedimientn GyHkmionana (6) :

025 0 0
P=| 0 025 0 |,R=l. (9
0 0 025

[IpoBenemo crio4aTKy CHHTE3 PEryssTopa i
niHiHOT yactuHm cuctemu (1). 3amucaBmy s 1iei
cucteMH piBHAHHS bemumana :

min {X"PX+U"RU+¢J, +V,} =0 ,

ueQ(u)
3HalIeMO ONTHMAJIbHE KEpyBaHHS Ui JIiHEapH30-
BAaHOI CUCTEMU:

U, = —%R“B(&VO /0X) .

opt.lin

Hexait Q, — cumeTpryHa, MO3UTHBHO BU3HAUYEHA

MAaTpHUIIS, 110 € KOPSHEM MAaTPUYHOTO PiBHAHHS Pik-
Karti

1
QuBR'BQ, ~— (cE+24)"Q, -

—%QO(COE+2A)—P=O. (10)

Toni ¢yskuito V, 3HalizeMo 5K

V, =X"'QyX, (11)
Metoau po3B’sizanus piBHssHHA PikkaTi. Po3-
[NITHEMO CKJIAJICHy 3 MaTpUYHUX KOe(illieHTiB piB-
HsiHH# (10) 610YHY MATPHITIO HACTYITHOI CTPYKTYPH:

%(COE+2A) -BR'B

M= 1 . (12)
-P ——(c,E+2A)"
2

Jnst momryky po3B’sizky piBHsHHs (10) MoxHA
3aCTOCYBAaTH  ITE€paliliHy YHCENIbHY NPOLEAYPY
([31,[4]), 3acHOBaHY Ha BHAIICHHI BIIACHUX BEKTOPIB
osiounoi matpuiti (12). Ilpu nboMy, B 3aJ€KHOCTI
BiZl BUOOPY 3HaKy B MpOLEAypi, OTPUMAEMO OJHH 3
JIBOX MaTpUYHHUX Po3B’s3KiB piBHsAHHA (10), omuH 3
SKHMX 3aJI0BOJIBHSE BUMO31 MO3UTHBHOI BU3HA4YEHOC-
Ti. Came I1F0 MaTPHLIO 1 CJIiI BUKOPUCTATH MIPU 3HA-
xoJikeHH1 ¢yHKIiT JIsmyHoBa 3a ¢popmymnoro (11).

HeoOximHo10 M1 3aCTOCYBaHHS BKa3aHOI MpoIie-
JypH € YMOBa, 110 MaTpuid (12) He Mae YMCTO MHU-
MHUX BJacHUX 3HaueHb. CIif 3a3HaYUTH, IO TPH
BCIX JIOCHTI/DKEHUX 3HAYCHHSX KOEQIIli€HTIB 3aTy-
XaHHA ¢y, ¢}, C; , cUcTeMa piBHAHB (1)-(5),(9) mopo-
oKkye Matpuii (12), BaacHi 3Hau€HHSA SKHX 3a10BO-
JMBHSIOTH LIl YMOBI. Alle B JGSIKUX BHMAIKax 00'€KT
(1)-(5),(9) moke mOpOKYBaTH BHPOKEHY OJIOUHY
Mmatpuiiro M (12), abo x Taky, siKka Ma€ YACTO MHUMI
BJACHI 3HaYeHHsA. B npoMy BUmaaky po3B’s3atu 3a-
Jlady TONTyKy ONTHMAIBHOTO JIHIHHOTO KepyBaHHS
JUTSL HHOTO 32 JIOIOMOT'OI0 BHIIE 3rajlaHUX iTeparriii-
HUX YUCENbHHUX MpPOLENyp HE BIA€ThCI. 30KpeMma,
AKIO MaTpulst M BUPOIKEHa, HE BIAETHCS BUKOHA-
TH HaBITh MEPIIUI KPOK ILi€l MPOLEAYypH, HA SIKOMY
ciig Oyno 6 3HaiiTi 10 Matpuui M obGepHeny. B Ta-
KOMY pasi Juid TMOIIyKy po3B’si3Ky piBHsSHHS (10)
JIOBOUTHCS 3aCTOCOBYBATH iHINI MeToAW. BkazaHa
o0OcTaBMHAa TpWBeNa HAC 10 CTBOPEHHS BIACHOTO
AJNTOPUTMY, SIKAM TO3BOJIMB 3HAHUTH PO3B’SA30K TaKO-
TO PIBHSIHHS.

Posrnssnemo matpuunwmii 6aratowren F(Q), mo

YTBOPIOE JIiBY YacTuHy piBHSHHS (10):

F(Q)=QBR 'BQ —%(C’OE +2A)"Q-

—%Q(COE+ 2A)-P.

SIKIo 3aMicTh TOYHOTO PO3B’s3Ky Q, MiACTaBUTH
mo piBHsHHA (10) nmesky MaTpuIlo Qz“qiju,

Q#Q,, mo € HAOMIKEHUM PO3B’A3KOM 1IbOTO piB-
HSHHS, 3Ha4eHHS MarpudHoro OararowieHa F(Q)e
3a 3MicTOM MaTpulero HeB'si3ok piBHsHHSA (10).
F(Q) mnopiBHIOE HYJIBOBiMl MaTpHL, SKIIO 1 TUIBKU
akmo Marpuus Q € TouHuM po3B’sizkoM (10).
3amuiemMo KBaapatnyHy HopMmy Matpuii F(Q):

Q) =[FQ), =23 /(@ -

i=1 j=1



Oyukmis s(Q) =s(”q”H) — CKaJsipHa, HEeTIepepBHa,

mudepeHiiiioBana, HeBiq eMHa QYHKIS BEITHYUH
q;; 11 MiHIMalbHE 3HA4Y€HHs, L0 AOPIBHIOE HYIIO,
JOCSITAETHCA JiMIIe NpH Takux Q, sIKi € TOYHUMH
po3p’siskamu  piBHsiHHS  (10). Koxkwnili  matpumi

Q:H%j“ pO3Mipy nXn 3 IIHCHAMH elleMEHTaMH
g; TIOCTaBUMO Y BI/IOBIAHICTH TOYKY n*- BUMIp-

HOTO TIPOCTOPY, IpUYOMy Halip dmcen “qy “ Oynemo

PO3IJIsiAaTH K KOOPAMHATH Ili€l Touku. Takum 4u-
HOM, 33/1a4a MOUTYKY KOPEHIB MAaTPHYHOTO PiBHSHHS
(10) 3BOmUTBCS 110 3a/1avi MONIIYKY TOYOK MIHIMyMY

HeTlepepBHOi  (QyHKITIT s(”q”H) Yy BBEACHOMY IIPO-

cropi. Haiikpami pesynpraté Mir OM OaTu mouIyk
METOJIOM TPaJi€HTHOTO CITyCKYy, OJHAK HOTO 3aCTO-
CyBaHHS HeOaxaHe Yepe3 CKJIAJHICTh 3HAXOKECHHS
MOXITHUX B aHAJIITHYHOMY BUIJISIII. Y TOW K€ 4Yac
BHSBIJIOCS, IO METOJ IOKOOPAMHATHOTO CITyCKY,
SKUH HE TMOTpeOdye aHaNITUIHOTO 3HAXOKCHHS
MOXIJHUX, HE Ja€ OaxaHUX pe3yJIbTaTiB, TOMY IO
IIpy Hamepes, 3aJlaHiil MOCIiJOBHOCTI MOIIYKOBHUX
HaIpPSMKIiB TPOIIEC MOIIYKY 3YMUHAETHCA B CIIJIOBIX
TOYKAaX, MOBTOPIOIOYM HAJAJ OJHI 1 Ti K 3HAYCHHSI.
OTxe, ciii 3HAUTH KOMIIPOMIC MiX CKIIQJHICTIO pe-
amizarii momnryky, 3 oOgHoro 00Ky, i, 3 iHIIOTO OOKY,
3a cB0001010 BUOOPY HANPSIMKIB Ha KO)KHOMY KpOIIi
nomyky. [[poro Oyno AOCATHYTO NUISXOM 3aJaHHS
MHOXXWHU TIOITYKOBHUX BEKTOPIB, KIiHII SIKUX Haje-
KaTh 10 n’- BUMIPHOI cepH, emincoina 4u mapa-
nenerineaa. BUKOHYOUH MOIIYK MO TakoMy Habopy
BEKTOPIB 3 KPOKOM, IO 3MEHIIYETHCS, 3HAXOIUMO
pOo3B’s130K MaTpuaHOTO piBHAHHSA (10) 3 HEOOX1THOIO
TOYHICTIO.

3HaXoMKeHHsI HeJiHIITHOT YACTHUHH PeryJisiTo-
pa. Ilicns noOynoBu cimeiicTBa JTiHIKHUX pETyIsTO-
piB U 3a7aHOTO 00’€KTa 3 PI3HUMHU MOKa3HUKAMHU
¢y y cucreMi piBHSIHBL 00'ekTa (1) mocaimoBHO mpH-
HManucs B po3paxyHOK HemiHiiHI wactuHU (3) —
CIOYATKy IOJAHKH IPYroro crymeHs (4), moTiM Tpe-
ThOrO (5). OOUparoun BeJIMYMHU KOe]ili€HTIB 3aTy-
XaHHS C;, C; 1 PO3B’A3YIOUH CHCTEMHU DIBHIHb, IO
BUIUINBAIOTH 31 CITIBBIAHOIIECHHS :

T T
L (%j BR ‘BT et +(—6lej BR'B" 20 |
4\ ox X X X

T T
+C’”'V"”+(%j AX+(%—V}EJ F,, =0,

3HAXOJUMO BIIOBIHI nojgaHku ¢GyHKIT JIamyHoBa
1 OJIEPIKYEMO JJIs 33J]aHOr0 00’€KTa ONTUMAIBHUN
perynsTop. 3MiHIOIOYH TAPaMETpPH Cy, C;, C2 , MAEMO

MOJKJIMBICTH MMOOYAYBaTH IJIsl 331aHOTO 00’ €KTA IIiiie
CIMEHCTBO PEryJsTopiB.

Pesyabtatu moaemoBannsa. Ha pucynky nopa-
HO TIPUKJIANW TEPEeXiJHUX MPOIECiB, OTPIMAHUX B
pe3yiabTaTi YUCeTBLHOTO MojemoBanHs o0'ekra (1)-
(5) 3 TproMa pi3HUMU peryisTopamu. J[Ba 3 1ux pe-
TyJSITOpiB OyllM OTpUMaHi 3a METOIMKOIO, ONHCAa-
HOIO  BHIIEe, 3  KoedillieHTaMH  3aTyXxaHHS
¢y =15,c,=15,c, =15 (xpuBa | Ha rpadiky) Ta
¢y =05,¢,=0.5,c, =0.5 (xpuBa 2). Lli nepexinHi
MIPOIIECH TIOPIBHIOBAJKCH (TIPH OJHAKOBUX MOYATKO-
BUX YMOBAaxX pyXy) 3 MEepeXiJHUIMH MpPOIIECaMH B CH-
CTeMi 3 peryinsTopoM,  3HAWICHHM  TpH
¢, =0,¢, =0,c, =0 (xpuBa 3), 10 BiANIOBiA€ CUH-
Te3y PeryisaTopa 3a KIaCHYHOI0 MeToauKoro. [lepe-
XiIHI mporecH, 300pakeHi Ha PUCYHKY, MalOTh BiJ-
HOCHO MaJli TIOYaTKOBI BiIXwJeHHS (Pa30BUX KOOP-
JIHAT BiJl 3HAYEHBb PIBHOBATH, ITPH SKUX OOMEKEHHS
Ha KepyBaHHS BIUIMBAIOTH HA XapaKkTep MepexiJHOro
npolecy JjWlle Ha HOro MOYaTKOBOMY eTarli, MpH
0<t<0.1c. Mg yac moxenroBaHHs OYyJIO BpaxoBa-
HO 0OMe)KeHH:, HaKJIaJIeH1 Ha KepyBaHHs KOHCTPYK-
THUBHUMH OCOOJHMBOCTSAMH CHCTEMH KEpYBaHHS
00’€KTOM: MaKcUMallbHe aOCONIOTHE 3HAYEHHS Ke-
pytodoi BenuuuHH ¢ He nepesuirye 0.436, a nomyc-

e du ;
THMAa IBUIKICTH 11 3MIHU 7 -1,047 ¢
t
)

0.05+

0 1 2 3 Le

IMpuknaau nepexigHux mpouecis B cuctemi (1)-(5).
1 — mepeximuuii npouec npu cy=1.5, ¢;=1.5, ¢,=1.5; 2 —
mpu ¢=0.5, ¢;=0.5, ¢,=0.5; 3 — mpu ¢,=0, ¢;=0, ¢,=0.

B mporecax, rpadiku sikux 300paskeHO Ha pHC.,
JIIOYMM OOMEXEHHSM OyJ0 OOMEXKCHHSI Ha IIBUJI-
KiCTh 3MiHH KEPYHOUOl BETUUUHH. 32 YMOBH, IO TO-
JaTKOBE ITOJIOKCHHS OpPTaHiB KepyBaHHS 0OHpayiocs
HYJIOBUM, TPHU JOCITIPKEHHSIX MEPEeXiAHUX MPOIIe-
CiB B YChOMY JIialla30Hi MOYaTKOBUX BiJIXHJIEHb, 10
€ XapaKTEePHUMH IS JTOCIIKYBAaHOTO 00’ €KTa, Tpa-
HUYHE JOMYCTUME 3HAYCHHS a0COJIFOTHOT BEJIUYMHU
KEepYBaHHS HE JIOCSITaiocs.

JociimkeHHs mepexiqHuX MPOIECiB 31 3HAUHUMHU
MMOYATKOBUMH BIJXUJICHHSMH, TIPU SKUX HAsBHICTh
00MeXeHb M0 KePYBAaHHIO BIUIMBA€ Ha XiJ KepoBa-
HOT'O TIPOIIECY TPOTATOM Maibke BCHOTO MEPiony



CTIOCTEPEIKSHHS, MOKA3alH, MO 1 B bOMY BUMAIKY
PETyJISITOpY, CHHTE30BaHI 33 BHILE OMHCAHOK METO-
JIUKOI0, TIOMITHO TIEPEBAXAIOTh CTAHIAPTHI 32 IIBU-
JIKICTIO TIEPEXiTHUX IIPOLIECIB..

BucnoBku. OTprMaHi HaMH PETYIATOPH 3a BKa-
3aHUX YMOB 3a0€3MeUyIOTh 3HAUYHO Kpallli MOKa3HH-
KM TIEPEXiIHOTO MPOIIeCy, MOPIBHSIHO 3 PeryisTopa-
MU, OTPUMaHUMH 32 KIIACHYHOIO CXEMOIO.

[Mapamerpu mepeximHOrO Mpolecy MOXKHA 3Mi-
HIOBaTH BHOOpPOM KOe(iLli€HTiB 3aTyXaHHs, Bpaxo-
BYIOYH METY PEryJIFOBaHHSI.

B cuny HemiHIMHOCTI 00’€KTa, a TaKoX depes
HasBHICTh OOMEXKEHB 110 KEPYBAHHIO, XapaKTep Pyxy
CHCTEMH MOYKE BUSBUTHCS TIPUHIIUIIOBO Pi3HUM IPH
pI3HUX IMOYATKOBUX YMOBax pyxy. Tomy, 3adikcy-
BaBIIM NapaMeTpu 00’€KTa Ta 3HAMIIOBIIN PEryJisi-
TOp AJIS TIEBHHX 3HaueHb KOe(illieHTIB 3aTyXaHHA
Cy, Cj, C2 , CIJ| BUBYUTH HOTO TMOBEAIHKY MPH Pi3HO-
MaHITHUX T0YaTKOBUX yMoBax. CIliJi TakoX J0CIi-
JUTH 3QJICKHICTh XapaKTepy MEepPeXiHUX IPOIECiB
BiJl KOe(iIlieHTIB 3aracaHHs 3a yMOBH, SKIIO BOHHU
3MIHIOIOTBCS HE3aJIe)KHO OJMH BiJl OJTHOTO.

OnHiel0 3 MOXJIMBHUX 00JIacTedl MPaKTHUHOTO
3aCTOCYBAaHHS OTPUMAaHHMX 32 JaHOK METOIUKOO
PETYIISATOPIB € MATOTOBKA ONEPATOPIB, MO KEPYIOTh
JUHaMIYHUMH 00’ ekTamu. B Harmiii po0OoTi 1110 11e10
OyJ10 peani3oBaHO B TPEHAXKEpPi, MPU3HAYCHOMY ISt
MiJBUIICHHS  KBamiikamii IMUIOTIB  IUBLIBHOI
aBiamii. OCHOBOIO TpeHakepa cTaja MOJENb INTYp-
BaJIbHOI KOJIOHKH JIiTaKa 3 TPbOMa CTYIICHSMH CBO-
6omu, siky 3a gomomororo ALIIl Oymo migkimodeHo
mo ko torepa. lIporpama Bizyamizamii, OTpu-
MyIOUH iHpOpPMaLil0 Mpo il MiNoTa, PO3paxoBye
KOOPJIMHATH JIiTaKa B IPOCTOPi 1 BUBOJUTH HA €KpaH
300paKEeHHS KapTHHH, SKy MTUIOT Oa4WTh IMiJ Yac
MOCAJIKW TOBITPsHOTO cyjaHa. JlogaTkoBO Ha ekpaHi
BifoOpakaeThes (3a BUOOPOM) «3pazKoBay Tiriccana
— T1OCaloYHa TPAEKTOpis JiTaka, MO0 SKOI CIij
HaONMM3UTUCS TIJIOTY, a00 TOBITPSHUNA KOPHUIOP,

BCEPEAIMHY SIKOTO CIiJ MOTPANUTH IJIs TOro, MI00
YCHILTHO 31HCHUTH Tocaaky. KpiM 1poro, Ha ekpan
KOMIT'I0Tepa MOXe OyTH BHUBEIEHO 300pakeHHS
JBOX  NITypBaNiB, OJMH 3 SKHX BUKOHYE
iHaUKaTOpHy (yHKINI0 — BimoOpakae mii miioTa 3
pealbHUM IITYpBAJIOM, a JAPYTHH Mae KOMaHIHO-
JUPEKTOpHY (YHKLIIO, MOKAa3yIO4YHd OIepaTropy Oll-
THMaJIbHy TOBEIiHKY. Takuii TpeHaxep HTO3BOJISIE
MPOBOJMTH MiArOTOBKY MiJIOTa B KUIBKOX PEXHUMAaX;
30KpeMa, TPEHYBaHHS 3 KOMaHIHO-AWPEKTOPHUM
HITYpBAJIOM JIO3BOJIIE TOCTYMOBO TOKPAIYBATH
KBamidikairo orneparopa. i boro po3TantyBaHHs
KOMaHIHO-TUPEKTOPHOTO IITYypBaja OOUYHCITIOETHCS
3 3aCTOCYBaHHSIM 3aKOHIB KEpYBaHHS, OTPUMAaHUX 32
po3po0iIeHOI0 HamMu MeToamkor. Omeparopy cra-
BUTBCA 3a]adya KepyBaTH MOJHOTOM TaKHUM YHHOM,
00 PO3XOJKEHHS MK HOro JisiMH Ta BKa3iBKaMu
aBromara Oyno MiHiMameHUM. Ha mouaTky TpeHy-
BaHHS CJIIJ| MIJCTPOITH IMapamMeTpu Peryyisaropa 3
ypaxyBaHHSAM KBajdidikamii omepartopa, a 1o Mipi
HaOyTTS HUM HEOOXiJHUX MOTOPHUX HAaBUYOK TIO-
CTYTIOBO 3MIHIOBATH TapaMeTpH pEryjsTopa Tak,
00 KepyBaHHS HAOIMKAJIOCs 10 ONITUMAIILHOTO.
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