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SOLUTIONS OF APPROXIMATE EQUATIONS: DECOMPOSITION
OF SPATIAL MOVEMENT OF MANAGED OBJECT

Garkina I.A., Danilov A.M., Petrenko V.O.
Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28), e-mail:regas@pguas.ru

In the appendix to the study of spatial motion of the controlled object are given approximate decomposition
methods for the characteristic polynomial. The methods are based on the use of the approximate characteristic equation
(considered as a basic equation; with the exact numbers). Used and additional information, taking into account the
degree of uncertainty of both the equation and its solutions; reduces to the specification of the absolute errors of the
approximation numbers. Error numbers involved in the calculations are taken into account only to determine the error
of the root of the characteristic polynomial for a given maximum rounding error permitted in the process of computing.
The proposed method is carried out decomposition of longitudinal and lateral movements of the controlled object.
The technique is recommended for use in cognitive analysis and subsequent synthesis of composite materials such as
complex systems.

OIIEHKA OITEPATOPOM XAPAKTEPUCTHUK OFBEKTA 11O YITPABJIAEMOCTH
Tl'apbkuna U.A., lanuios A.M., Cyxos SI.1.
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[pennaraercs MeTonMKa OOBEKTUBHU3AIMU OLICHKH OINEpaTtopoM 00beKTa (B MPEANONIOKEHUH CHPABEITHBOCTH
THIIOTE3bI O er0 CTAIIMOHAPHOCTH) C TOYKH 3pEeHUs (POPMUPOBAHUS YIPABISIIONINX BO3AEHCTBHIA. MeTOINKa OCHOBBI-
BAaeTCs Ha CIELHaIbHO pa3paboTaHHOM (QYHKIMOHAJE KauyeCTBa, YUNTHIBAIOIIEM KaK alleproOANYHOCTb, TaK U Kojeba-
TENBHOCTH 00BbEKTa yrpasieHus. JIMHUU ypOBHs (PyHKIIMOHAJIA KAa9eCTBA PACCMATPUBAIOTCS KaK IPAHUILI o0macTeit
PaBHBIX OLICHOK XapaKTePHCTHK O0beKkTa. B KauecTBe OCHOBHBIX XapaKTEPUCTUK OOBEKTA MCIOIB3YIOTCS CIIEI Ma-
TPUIBI CHCTEMBI M 3HAYEHUE ONpeAenuTeNsi. [lomydeHHbie 00IaCTH HUCIIONB30BANNCEH JIII OOBEKTHBU3AINH OLCHKN
OIepaTopoM XapaKTEePHCTHK O0OBEKTa B MpPOLECcce YNpPaBICHHs, a TAKKe ULl OLCHKH MMHTALMOHHBIX XapaKTepPHCTUK
TPEHAKHBIX K 00YYAIONIMX KOMIUIEKCOB I10 MOITOTOBKE OMEPaTopPOB (HA3EMHBIX, BO3/IYIIHBIX, HAIBOIHBIX TPAHCIIOPTHBIX
CPEZICTB) HAa OCHOBE JJAHHBIX HOPMAJILHOTO (DYHKIIHOHMPOBAHMUS CUCTEM: OIepaTop - peabHbIi 00BEKT, OIepaTop - Mo-
J1eNb 00BEKTA.

ESTIMATES OPERATOR OF THE CHARACTERISTICS OF THE OBJECT BY CONTROL
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The technique of objective estimation of the facility operator is given (assuming the hypothesis of stationarity)
from the viewpoint of formation control actions. The technique is based on a specially developed functional quality
(recorded as aperiodicity and oscillation control object). The boundaries of the areas of equal ratings (characteristics of
the object) are line-level functional quality. The main characteristics of an object used the trace of the matrix and the
value of the determinant.The resulting field used for objective estimation of operator characteristics of the object in the
process control, and to assess the performance of simulation and training systems trenazhnyh on training of operators
(land, air, surface vehicles) based on the normal functioning of the systems: operator - the real object, the operator - the
model object.

U3 OIIBITA PASBPABOTKU MATEPUAJIOB CIIELIUAJIBHOT'O HASHAYEHMUSI
l'apbkuna U.A., lanuioB A.M., [lerpenko B.O.
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[pennararorcst METOAONOTMYECKUE TPUHIUIBI CHHTE3a CTPOUTENBHBIX MATEPHUANIOB CHEHATbHOTO HA3HAUSHUS
Ha OCHOBE MOJIETIMPOBAHHS IIPOIIECCOB ()OPMHUPOBAHHS UX CTPYKTYPBI M CBOHCTB C HUCIIOIBb30BaHHEM IPUHIUIIOB CH-
CTEMHOTO aHajM3a, JOIyCKaloI1e HCHONb30BaHHE UTEPATUBHOTO CIOCO0a, a TaKXkKe COOCTBEHHBIH OIMBIT MPOEKTH-
pOBaHUS paJHallMOHHO-3aIIUTHBIX U XUMHUUECKH CTOMKMX MaTepuaiioB. JlaeTcs obmiast cxema B3aUMOJICHCTBUS Iiepe-
MEHHBIX B HCCIIElyeMOH CHCTEME Ha OCHOBE YaCTHBIX HaOMIoAEeHNH QYHKIIMOHMPOBAHHS PACCMAaTPHBAEMOTO 0OBEKTA.
VKa3bIBaeTCsl aNTOPUTM OIPEJISNCHUs 3aBUCHMOCTEH M3ydaeMbIX CBOICTB MAaT€pPHAJIOB OT COBOKYITHOCTH (JaKTOPOB.
Ioka3bIBaeTcs 11€1€c000pa3HOCTh PACCMOTPEHNUS MaTepHana Kak CJI0KHOW CHCTEMbI  UCTIONb30BaHNS KOTHUTUBHOTO
MOJIEJIMPOBAHNS ISl IOCTPOCHUS HEPAPXUIECKUX CTPYKTYP, KaK KPUTEPHEB KauecTBa, TAK U COOCTBEHHO MaTepHala.
ITpuBonATCS KOHKPETHBIE TPHUMEPHI aHATM3a U CUHTE3a MaTepHasoB, MOATBEpKAAtoNMe 3(PPEKTUBHOCTD UCTIONB30-
BAHMS NIPEJUTOKEHHBIX IPHHITUIIOB IIPOSKTHPOBAHUSL.
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EXPERIENCE IN DEVELOPING MATERIALS SPECIAL PURPOSE
Garkina I.A., Danilov A.M., Petrenko V.O.
Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28), e-mail:regas@pguas.ru

The methodological principles of synthesis of building materials for special purposes based simulation of the
formation of their structure and properties using the principles of system analysis (possible to use an iterative method),
as well as your own experience in designing radiation-proof and chemically resistant materials are proposed. Gives
a general scheme of interaction of variables in the system under study based on observations of the functioning of
the object. Specifies the algorithm to determine the dependency of the studied material properties from a combination
of factors. It is shown that consideration should be material as a complex system; use cognitive modeling to build
a hierarchical structure of criteria of quality and material. The concrete examples of the analysis and synthesis of
materials, confirming the efficiency of the proposed design principles are given.

KIIACCUDPUKALIUSA OBFBEKTOB OPTATUYECKHUX CUCTEM
IO UX TMHAMHUYECKHUM XAPAKTEPUCTUKAM

l'apbkuna U.A., anuios A.M., Copoxun /I.C.
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Ipennaraercs MeToauKa OOBbEKTHBU3ALMHU OLIEGHKH OIIEPATOPOM XapaKTEPUCTHK 00BEKTa B MPOLECCE HOPMAllb-
HOTO (pyHKIIMOHUPOBAHMS 1IEIOCTHOH YEIOBEKO-MALIMHHON CHCTEMBl. AKTYaJIbHOCTb HUCCIICIOBAHUH OINpEeNnseTcs
HEOOXOZMMOCTBIO TOTy4YeHHs! TPeOyeMbIX MMHUTAIMOHHBIX XapaKTePHCTUK TPEHAKHBIX M OOydaroI[HX KOMILIEKCOB
0 MOJTOTOBKE ONEpaTopoB MOOMIIBHBIX CHCTEM. MeTO/MKa OLEHKH OCHOBBIBAETCS Ha CIEIMAIbHO pa3paboTaHHOM
(byHKIMOHANE, TO3BOJIAIOIIEM IIPOU3BOUTE CPABHEHNE IMHAMUYECKUX XapaKTEPUCTHUK JIBYX CHCTEM: OIepaTop — pe-
aIIbHBII 0OBEKT M OIIepaTop - MozielIb 00beKTa. B (hyHKIMOHANIE YUNTBIBAIOTCS allepUOIMYHOCTD WITH KOJICOATENbHOCTD
00beKTa, COOCTBEHHBIE YACTOTHI KoaeOaHuii, Oe3pa3mepHbie K09(QOHUIIMEHTHI 3aTyXaHHs, a TAKKe MHbIe HHBAPUAHTHI
MaTpHllbl ypaBHeHU# aBrokeHus. C HCTIONb30BaHUEM (DyHKIMOHANA ONPEISIeHbI 00JIACTH PaBHBIX OLIEHOK, O3BOJIAIO-
M€ MONYYNTh KIacc 00BEKTa NPHU 3aIaHHON 6aIbHOCTH MKabl. I[IpuBOAMTCS MpaKTHYeCcKas peaan3alnus METOLUKH.

HUMAN-MACHINE SYSTEM: CLASSIFICATION OF OBJECTS
BY THEIR DYNAMIC CHARACTERISTICS
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The technique of objective estimation of operator characteristics of the object in the normal functioning of the
whole man-machine system is given. Relevance of the study is the need to obtain the required characteristics training
systems for the preparation of operators of mobile systems. Assessment methodology is based on a specially developed
functionals. It allows you to compare the dynamic characteristics of the two systems: the operator - the real object
and the operator - the model object. In functional accounted aperiodicity or oscillating object, natural frequencies,
damping dimensionless coefficients, and other invariants of matrix equations of motion. C using a functional defined
on equal ratings. It is possible to establish the class of an object at a given scale. The practical implementation of the
methodology is given.

ABTOCEPBUC M IIEPEBO3KH C IMMO3UIIMIA TEOPUU CUCTEM
MACCOBOT'O OBCJIYKUBAHUS

Tlapokuna U.A., JanuiaoB A.M., Kapes M.H.
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C 10o3uIMi TEOPUU CHCTEM MACcCOBOT0 00OCIY)KHBAHUS pACCMATPUBAIOTCS JIBE aKTyaJIbHBIE 3a/]a9H aBTOCEPBHU-
ca, CBA3aHHBIC C OPraHU3AIC PEMOHTA aBTOMAIIINH U ONTHMHU3ALUEH JesITeTbHOCTH TPAHCIIOPTHO-TIOTUCTHYECKUX
KOMITaHHH C MCIIOJIb30BaHUEM UTEPALMOHHON npouenypbl. OCHOBHOE BHUMAaHHE YCISETCSl KOJMYSCTBEHHBIM Me-
ToJaM pemieHus (pa3paboTka MaTeMaTHYECKAX METOJOB; OTHICKAaHIE OCHOBHBIX XapaKTEPUCTHK MPOIECCOB 00CITy-
JKMBaHUS (CpeJiHee YMCIO0 MAIlWH, HY)KIAIOMIMXCS B PEMOHTE B JJAHHBIH MOMEHT, YMCJIO aBTOMAIIHMH, BBIXOISIINX
W3 CTPOS 32 ONPEACICHHBIN MPOMEKYTOK BPEMEHH; BpEeMsl PEMOHTA U T.J.); OI[CHKA KadyecTBa (YHKIMOHUPOBAHUS
BCEH 00CITyKUBAIOWICH CUCTEMbI. AHAIU3UPYETCS IeATEIbHOCTh TPAHCIOPTHO-IOIMCTUYECKUX KOMITAHUH; Ipesa-
TarOTCSI METOIBI: ONTHMHU3ALUHU TPAHCIIOPTHBIX H3/IECPKEK H MapIIPYTOB IIEPEBO3KHU IPy30B; pacyeTa TPAHCIIOPTHBIX
pacxo/ioB; OpraHu3aluy U o0ecreueH s JOCTaBKH TOBAPOB, SIKOHOMHUYECKOTO 00OCHOBAHMSI BAPHAHTOB JIOCTABKU
HE3aBHCHMO OT 00beMa Tpy3a. YKa3bIBaIOTCS OCHOBHBIC KpHUTEPHU IPPEKTHBHOCTH IMPOIECCOB OOCITYKHBaHUS.
[IpuBoauTcs npumep.
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