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B pabGore paccmarpuBaeTcs 3amada OBICTPOACHCTBUS IJIS JTHHEHHOW TUCKPETHOM
CHUCTEMBl C OTpPaHWYCHHBIM yrpaBieHneM. CTOWT OTMETHTh, YTO B padoTe
paccMaTpuBaIOTCS TaKXKE CUCTEMBI C BBIPOXKIECHHOW Marpuiield cocTtosHus. Jlis
CJTy4asi, KOT/1a MUHUMAJIBHOE YHCJIO [IIAroB, HEO0XO0IMMOE JIJIS IOCTHKEHUS CUCTEMOM
HYJIS, 3HAYUTEITHHO MPEBBINIACT Pa3MEPHOCTE (ha30BOTO IIPOCTPAHCTBA, pa3padoTaH
METOJl JIEKOMIIO3WIINY Ha CKaJSIpHBIE W JIBYMEpPHBIE TOJCHCTEMBI, OCHOBaHHBII
Ha TPUBEICHUN MATPHUIIBI COCTOSHHS K HOpMaJabHOW s>kopaaHoBoii ¢opme. [lpu
9TOM 3a CY€T pa3paboTaHHOTO aJITOPUTMAa CJIOXEHHS JIBYX MHOTOTPAHHUKOB,
o0nafaromero JUHEHHOW CIIOKHOCTBIO, MHOKecTBa (- yIpaBIseMOCTH JUIS
JIBYMEPHBIX NOJICHUCTEM YAAETCSI NOCTPOUTH B SIBHOM BHJE. Taxke NpeACTaBICHO
OIMUCaHNUE€ OCHOBHBLIX MHCTPYMCHTOB PCHICHUA 3ada4u 6BICTpOZI€I7[CTBH$I, a TaK¥Xe
MIPOM3BOANTCA TIOCTAHOBKA 3aJadd Aexomrio3uiuu. Jlamee cdopmymrpoBaHbl
7 J0Ka3aHbl HEKOTOpPHIE CBOMCTBA MHOTOTPAHHWKOB Ha IUIOCKOCTH, Ha OCHOBE
KOTOPBIX Pa3pabOTaH ajrOpUTM BBIYMCICHHUS MHOXECTBAa BEPIIMH CYMMBI JBYX
MHOTOTPaHHUKOB B R2 B siBHOM BHJie. B 3akirodenue copmynupoBaHa u JlokazaHa
OCHOBHasi TeopeMa O JeKOMIIO3MIMU. A Ha OCHOBE pa3pabOTaHHBIX METOJOB
MOCTPOCHO pEIIeHHE 3a7a4l ONTUMAILHOTO TIO OBICTPOJICHCTBHIO IeMII(PUPOBAHUS
BBICOTHOTO COOPY KE€HHS, PACIOJI0KEHHOTO B 30HE CEHCMHIYECKO aKTHBHOCTH.
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MareMaTHuecKkue MOJENU, BO3HUKAIOIIUE B PA3INYHBIX 00JacTAX MPUKIAHOW MaTeMaTu-
KM, HEPEIKO XapaKTEPU3YIOTCs BBICOKOM pa3MEPHOCTBIO, YTO NMPUBOAUT K COOTBETCTBYIOIIUM
BBIYMCIIUTENbHBIM TPYJIHOCTSIM IPU PEUICHUM 3a/lad aHajiu3a u cuHTe3a. OJHUM U3 pacipo-
CTPaHEHHBIX IMOAXO0J0B B TEOPUH YIPABIICHUs CHUKEHUS CII0KHOCTH PELIAEMbIX 3a/1a4 sBJIs-
€TCsl ACKOMITO3UIINSA MCXOIHOM NMHAMHUYECKOM CHCTEMBI Ha IOJCUCTEMBI MEHBIIEH pa3mep-
HOCTU. B cilyyae NMHEHHBIX CUCTEM JaHHBIM MOAXOJ] BO MHOTOM COIPSDKEH C Pa3IMYHBIMU
Pa3I0KEHUSIM MAaTPUILIBI COCTOSIHUSA, TTOAPOOHO PACCMOTPEHHBIMU M ONTMCAHHBIMU B paboTe.

B cBoto ouepenp, 3a1aua ObICTPOACHCTBYS, ABIAACH YACTHBIM CIIy4aeM 3aJla4k ONTUMAaJIb-
HOT'O yIpaBJI€HUS, B JUCKPETHON MOCTAaHOBKE 00J1alaeT ONpeeIEHHBIMU OCOOEHHOCTSIMU,
OTIPEACTAIONUMHI CHEIHU(PUKY METOAOB, MPUMEHIEMBIX I e€ perieHus. Takod HMHCTpY-
MEHT, KaK IPUHIUI MAaKCUMyMa, OKa3bIBa€TCs HECOCTOSATEIbHBIM B CUJIY HEPETryJIPHOCTH
JKCTpEeMyMa MOYTH JIJISl BCEX HadaldbHBIX cOCTOSIHUI. C Apyroil CTOPOHBI, METO/ TMHAMHUYE-
CKOTO NMPOTrpaMMHPOBAHUS B CHITY IUCKPETHOCTU KPUTEPUAIBHON (PyHKIIMU B 00ILIEM cllydae
CBOJIUTCS K ITOJIHOMY I1epefopy.

B pabote Oblna mpemioxkena 3¢pdexTuBHas MOAM(PUKALUS METOAA JUHAMUYECKOTO IPO-
IrpaMMHPOBAHUs, KOTOpPast BO MHOTOM 0a3upoBasiach HA UCIOJIB30BAHUU allllapaTa MHOXKECTB
YIpaBIIEMOCTH U TOCTHKUMOCTH. PazpaboTaHHbIi OIX0/1 MO3BOJSAET IOCTPOUTH ONTHMAIb-
HBIM 10 OBICTPOAEHCTBHIO MPOIECC JIIsI KOHEUHOMEPHOM JIMHEHHOW TUCKPETHON CUCTEMBI C
JIMHEHHBIMU OIPAHMYECHUSMU Ha YIIPABJICHUE IIOCPEICTBOM PEIIEHUs psja 3a7ad JUHEHHOTO
nporpaMMupoBaHus. Takxke OblT pacCMOTpEH Oosiee OOLIMiA CiTy4aid BBIMYKJIBIX OIpaHUYCHUN
Ha yIpaBJIEHUE, [7I€ HA OCHOBE AJITOPUTMOB HOJIU3IPAJILHOM aIllllPOKCUMAIINH, 33/1a4a ObICTPO-
JEUCTBHUS Il UCXOHOM CUCTEMBI CBOJUTCS K CIIy4arO JIMHEWHBIX OTPaHUYCHU.

[IpyHUIMIMAnpHAs CIOKHOCTh UCIOJIb30BaHUS JAHHBIX METOJOB 3aKJIIOUAETCS B TOM, 4YTO
JUISL 3TOTO TpeOyeTCs B IBHOM BU/JIE TOCTPOUTH MHOKeCTBa 0-yIIpaBiIsieMOCTH CUCTEMBI 3a IIPO-
M3BOJILHOE YMCIIO MIAroB. J{axe B ciyyae JUHEHHBIX OrpaHMUYEHUi, Iie MHOXKecTBa 0-ymnpas-
JSIEMOCTH SIBIISIIOTCS MHOTOIPAaHHUKAMH, IPOLEAYPa BBIYUCIICHUS UX BEPIINH CBOAUTCA K II0-
CTPOCHHIO KOHEUHOH cyMMbl MHHKOBCKOI'O MHOTOTPaHHHKOB. XOTSI CYLIECTBYET OOJbILIOE
KOJIMYECTBO AJITOPUTMOB CIIOKEHMSI MHOTOTPAHHUKOB, OCHOBHAsl MX 4acThb B N-MEPHOM IIPO-
CTPAHCTBE 3aKJIIOYACTCA B MPAKTUUECKU MTOJHOM Mepedope 3JeMEHTOB BEpXHEH OLIEHKH MHO-
JKECTBA BEPUINH, YUCJIO KOTOPBIX PACTET SKCIIOHEHIMAIbHO. [Ipu 3TOM nipoBepka, ABJISIETCS N
HEKOTOpasi TOYKa BEPIIMHON MHOTOI'PDAHHMKA, OCHOBBIBAECTCS HA CBOMCTBAX BBIITYKJIBIX MHO-
KECTB U 3aKJIF0YAETCS B PEIICHUH 3a4a4U JIMHEHHOTO POrpaMMHUPOBaHUS.

Takum o0pa3oM BBIYMCIUTENbHAS CIOKHOCTb PEIICHUs 33aa4 ObICTPOJEHCTBUS AJIs KO-
HEYHOMEPHOU CUCTEMBI BO3PACTAET HKCIIOHEHLIUAIBHO IIPU POCTE MUHUMAIBHOIO YMCIIA Ia-
rOB, HEOOXOAUMOTO /ISl AOCTHXKEHUsI HyIIsl. JlaHHBIN dakT fgenaeT akTyaJbHBIM IOMCK U pa3-
paboTKy METO/IOB JIEKOMITO3UIIMN MCXOJHONW CHCTEMBI Ha MOJACUCTEMBI, JOoIycKaromue odomiee
ObICTpOE pelIeHHe 3a CUET aHATUTUYECKOTO OMMCAHUS ONTHUMAIBHOIO YIPABJICHUS WIH I10-
CTpOE€HMSI MHOXKECTB (-yIIpaBiIsIeMOCTH B SIBHOM BHJIE.
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The article presents the problem of operation speed for a linear discrete system with
bounded control. For the case when the minimum number of steps necessary for
the system to reach zero significantly exceeds the dimension of the phase space, a
method of decomposition into scalar and two-dimensional subsystems is developed,
based on the reduction of the state matrix to normal Jordan form. Moreover, due to
the developed algorithm for adding two polyhedrons with linear complexity, it is
possible to construct sets of 0-controllability for two-dimensional subsystems in an
explicit form. A description of the main tools for solving the problem of operation
speed is also presented, as well as the statement of the decomposition problem.
Further, some properties of polyhedrons in the plane are formulated and proved,
on the basis of which an algorithm for calculating the set of vertices of the sum
of two polyhedrons in R2 in explicit form is developed. In conclusion, the main
decomposition theorem is formulated and proved. And on the basis of the developed
methods, the solution to the problem of the optimal damping speed of a high-rise
structure located in the zone of seismic activity was constructed.

Keywords: linear discrete system, problem of operation speed, method of
decomposition.
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