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PaccmarpuBaeTcst mpobiieMa TpaHUYHOM YIIPaBJISIeMOCTH JJISI IITMPOKOTO Kjlacca MoJeei,
KOTOPBIi1 YCIOBHO MOXXHO Ha3BaTh “HAaMBHOII MexaHUKOI1”. JloKa3bIBaeTCs, YTO MJIsl BCEX
MoJesieil “HauBHOM MeXaHUKU”, KpOME TPeX UCKIIOUMTENbHbBIX CJIy4aeB, YIPaBiseMOCTh
B ITOKOE€ OTCYTCTBYeT. Bce aTu Tpu citydast mpencTaBisioT co0oil KiaccuyecKre TpuMepbl
YpaBHEHUI, UIsl IBYX M3 KOTOPBIX TpeOyeTcsl NOMOJHUTEIbHOE MCCIeIOBaHWEe BOIpOca
YIPaBJISIEeMOCTH.
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1. Beenenue. Moenu, NpuBOASIIIME K CUCTEMaM C MHTETPAIbHOM TTaMsIThIO.

B nocnennue npumMepHo 15—20 jeT Gosbliioe pacnpocTpaHeHHUE TOJYYMJIM MCClIenoBa-
HUS B 00JIACTU MEXaHUYECKUX CUCTEM C T.H. “IaMsThi0” WU WHTErpajbHbIM IOCIeneii-
ctBueM. [lepBbie M3 HUX ObLTU MOCBSIIEHbI ypaBHeHUIO [ypTuHa—ITunkuna [1]:

o, x) = jk(t — )0, (s, x)ds (1.1)
0

B nanHoM ypaBHeHUM siipo K () MOXKET UMETh pa3JIMYHbII BUI, OTpaxKaroluii mpupony hu-
3UYECKHUX MPOLIECCOB, KOTOPhIE OMMCHIBAIOT TaHHOE YpaBHEeHUE. B IByX mpocTeimx ciyJya-
SIX 3TO SIAPO MOXET ObITh TOXIECTBEHHO PABHO €IMHULIEC WJIM PABHSTHCS NeJbTa-QYHKIIUU.
B nepBoM ciyyae ypaBHEHUE CBOAUTCS K BOJTHOBOMY YPaBHEHUIO MOCPENCTBOM AuddepeH-
IUPOBaHMUSI TT0 BPEMEHHOM TTIepeMeHHOI1, BO BTopoM ciydae (1.1) mpeBpaiiaetcs B ypaBHe-
HUE TeTIonpoBoaHOoCcTU. Hike Mbl paccMoTpuM siipa 6oJiee CJIIOXKHOTO BUA.

IMocne (1.1) uzyyanuch ypaBHEHMSI KJIACCUUECKOTO BHMIA C TOOABJICHUEM MHTETPATIbHBIX
YJIeHOB (TTaMsTH). DTU AOTIOJTHUTEIbHBIE YJICHBI B PSIc CIyYaeB MO3BOJISIIOT Oosee addex-
TUBHO OITMCHIBATH T€ UJIU WHBIE MPOIIECCHl MeXaHUKU U Pu3nku. Kpome 3Toro MoxHo, Ha-
IpUMep, 3aIUCaTh YpaBHEHME “‘3ama3abIBaloICii peaKiiny”:

t
8@, x) = Ie_x“(f_s)exx(s, x)ds, Ao >0 (1.2)
0

VYpaBHeHue (1.2) MOXHO paccMaTpuUBaTh KaK MoanduKanuio 3akoHa ['yka, B KOTOpoM neii-
CTBYIOIIIasI CHJIA TIPOTIOPIIMOHAIbHA CMEIIIeHUTO.
Kpartko onuiiiem ele oauH cnocod MmojydyeHust 60JIbIIOTo Kjlacca Mofieseil ¢ UHTErpaib-
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HOI1 TTaMSTBIO. DTOT CITOCOO CBSI3aH C T.H. “HAaMBHOIN MEXaHUKOI” M TTONPOOHO MU3JIOXKEH B [2].
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Puc. 1. Moaens Makcsesia.

Puc. 2. llermouka MakcBeia.

CyTb Oejla COCTOUT B 3aIlMCH OIPEOCIISIIONIETO0 COOTHOLICHUSI MEXKIy HAIIpSDKeHUEM M JIe-
dopMmanmeit (3mech paccCMaTpMBAeTCSI OMHOMEPHBIN II0 IIPOCTPAHCTBEHHOM NHEepeMEHHOM
cliydaii). DTO COOTHOIIIEHUE, B CBOIO OUepenb, 3alMChIBA€TCSI UCXOAS U3 PA3IMYHBIX CITOCO-
0OB coeqMHEHUS “TIPY>KMH” 1 “TIOpLIeHbKOB”. B pe3ysibTaTe 3TOro CoenMHEeHUs 00pa3yeTcs
3JIEMEHT, KOTOPBIH SIBJISIETCS MPOCTEHIIEH STUEHKOI CIIOIIHOM CPEAbl Y OTIPEALIISIIOLIEE CO-
OTHOIIIEHME JJISI 3TOTO BJIEeMEHTa 3aTeM B psifie caydaeB (IpU OIpeieIeHHOM TUTIe COeaHe-
HUST MEXIY COOOI 3TUX 3JIEMEHTOB) MEPEHOCUTCS Ha BCIO CIUIONIIHYIO cpenmy. Ecim takum
2JIEMEHTOM SIBJISIETCS “TIpYy>KHA”, TO OIIPeAesIsiollee COOTHOIIEHME IJIsl HETO MMEET BUII:

6 = Eg,
€CJIM DJIEMEHT — “MOpPIIeHb”, TO
o = Uué

3aech 6 — HanpspkeHue, € — nedopmanus, £ > 0 — 3T0 MOAYJIb yIPYrocTy U L > 0 koad-
(bUIEeHT BA3KOCTH.

[TpuBeneM mpuMepbl M3BECTHBIX MPOCTHIX Mojeieil. PaccmMoTpum mopenb (371eMeHT)
Maxkcseira (puc. 1). OHa cCOCTOUT B MOCIEIOBATEIBHOM COSAMHEHNH TIPYKMHBI U TTOPIITHS.
CocTaBUM TeTephb 1EMOYKY 13 MOCIeI0BATEIbHOTO COSIMHEHUS TUX 3JIEMEHTOB (Mozeneit
MakcBeiia), puc. 2:

Jna naHHOI LIETIOYKY OIpeesIsioliee COOTHOIIIEHNE UMeeT BUII:

Ie+lo=¢ Eu>0

E, |
3aMeTuM, 4TO MapajuieibHOE COeMMHEHHUE 3JIeMEHTOB MaKcBells1a MPUBOAUT YK€ K IPYroMy
OIpENESIIONIEMY COOTHOLIEHUIO.

PaccmoTtpum Teneps monenb (anemeHTt) Doiirxta. OHa COCTOUT U3 MApaJIeIbHOTO CO-
equHeHUs “TIpy>KWHBI” 1 “mopinHsa” (puc. 3). B cBoio ouepensb, cocTaBUM 13 HapauIeIbHO-
TO COCAMHEHMS 3TUX BJIEMEHTOB 1iertouky Poiirxta (puc. 4). s 3Toit 1IeTTOUYKH oTpeneisi-
folliee COOTHOIIIEHNE UMEET BUIL:

o = Ezg + HQE

PaccmoTpuM Ternepb 6osiee CI0XHYI0 MoJeib. OHa COCTOUT U3 MOCIEI0BATEIbLHOIO CO-
enuHeHus aneMeHTa Doitrxra u NpyXuHsbI (puc. 5). Jlanee coenMHUM 3TH 3JIEMEHTHI TTOCIe-
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Puc. 3. Mogenb ®oiirxra.

Puc. 4. llentouka Poiirxra.

JIOBATEJIbHO, MOJIydaeM LIETTOYKY U3 CJIOXKHBIX 3JIEMEHTOB (puc. 6). [l 3Toii MmocieaHeii 1e-
MMOYKY OTIPEACIISIIolIee COOTHOIIEHUE 3alUChIBAETCS CIAEAYIOIINMM 00pa3oM:

26+ 6 = B+ e (1.3)
E;
W3 (1.3) dbopmaibHO BEIpa3uM G
t
0= FEe— E3ocje*2°‘<’*”a(s, x)ds; o = % (1.4)
0 3

ITycThb O(f, X) — COCTOSIHUE CUCTEMBI, TOTJA €T0 CBSI3b C HaIpsDKeHWEeM U JedopMareit
NMEECT BU:
6, =0, £=0, (1.5)

IMponuddepeHuupyem (1.4) o nepeMeHHOM x 1 Bocmoibdyemcs (1.5):

t
0 = B30, — Esafe 70, (s, x)ds (1.6)
0

VYpasHenue (1.6) npeacrasisieT coboil ypaBHEHUE KOJICOAHUS CTPYHBI C JOIMOIHUTEIbHBIM
WHTETPAJIbHBIM YJIEHOM M SIIPOM B BUjie YOBIBAIOIIE 9KCTTOHEHIIMATbHOM (DYHKITVH.

PaccmoTrpumM Teneppb o61mmii caydaii. JlokaszaHo [2], 4To B paMKax “HamBHOM MeXaHWKM
orpenesolee COOTHOIIEHE UMEET BU/L:

Pc = Qe, (1.7)
rae
n+l

aid_la Q:zbld_la

i

t =0 df

~
Il
M=

IS

0
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Puc. 5. CnoxHast Mozesnb.

Puc. 6. Llenqua N3 CJIOXKHBIX JIEMECHTOB.

a;>0,b>0,i=12,...,n, b,,; 2 0. PaccMOTpuM MHOTO4JIEH

PO =Y g
i=0

ITycTb KOPHU A, Ay, ..., A, TOTMHOMA P(A) BellleCTBEHHBIEC, OTPULIATEIBHBIC U TTOMTAPHO pa3-
JIMYHBI, TIPUYEM Cpeau HUX HeT HyseBoro. Torma (cMm. [2]) dopMasibHO Bbipa3um G(7, x) U3
omnpenelsiomero coorHomeHus (1.7):

t
6 = Coe + Cig + [K(t — s)e(s, x)ds (1.8)
0

3aech 1apo K (f) uMeeT BUL:

n
K@) =Y K (1.9)
i=1
3pech 1 fanee npeanonoxuM, uto Cy = 0, C; = 0 u Bce nocTosiHHbIE K;, i = 1,2,...,n, MEHb-
e 1100 paBHBI HyJ10. JIaHHOE YCIIOBME CBSI3aHO C T€M, YTO BO BCEX MOMOOHBIX BSI3KOYIPY-
TMX MOJIEJISIX 3HaKW OepyTCsl UMEHHO TaKUMU.
Wcnionsays (1.5), monyuum u3s (1.8) unterpo-auddepeHInaibHOe ypaBHEHHE:

t
0 = Cof + CByy + [K(t — )0,(s, X)ds (1.10)
0

[TpennonoxuMm, uto B ypaBHeHuH (1.10) mepeMeHHast x mpuHaIIeXXUuT nHTepBaiy (0, ) u
t>0.

2. 3ana4u rpAHUYHOTO YNIPABJIEHUS JJISI CHCTEM C MAMSTHIO

VYpasHenue (1.10) onuchIiBaeT AOCTATOYHO IIMPOKUIL KJlacc Monesieil B MexaHuke. bosee
TOro, B 3TOT KJacC TMPSIMO WJIM KOCBEHHO BXOASIT OCHOBHBIE KJIACCUYECKHME YypaBHEHWS
(ypaBHEHUSI KOJIeOaHUSI CTPYHBI, TEIJIOIIPOBOTHOCTH, TeJleTpadHoe).

Hnst (1.10) MOXXHO MOCTaBUTH 3a4ady ymnpapieHus. Hampumep, paccMOTpUM HyJieBOe

ycioBUe ISl pelieHuss 6 Ha mpaBoM KoHUe oTpeska [0,m] u dyHKuuwo v(f) € 1}2°°(0,+oo)
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(yrmpaBJieHUE) Ha JIeBOM KOHIIe. B Hy1eBOii MOMEHT BpeMeHU MMeeTCs ABa Ha4aJlbHbBIX YCI0-
Bust &, £, (cMeleHre, CKOPOCTh COOTBETCTBEHHO). JJIsl 3TOi HAYaIbHO-KPAeBOM 3amadu
NaiM BaXkHOE oTpesiesieHre YIPaBsSieMOCTH.

Bynem roBoputh, 4TO cucTema yrpasisieMa B TIOKOM, €CJIY IS JIIOObIX 3aIaHHbIX HaYalb-
HBIX ycrnoBuii £, 1 &,, MOXHO HailTH yrmpaBieHue v(f) 1 MOMeHT BpeMeHu 7' > () Takoii, 4To
v(¢) paBHO HyJIIO 1J1s1 JTt00oT0 ¢ > T U COOTBETCTBYIOLIEE pelleHue (7, v) 3aaaum TakKe paB-
HO HYJIIO 17151 ito6oro ¢ > T'.

B npoTHBOMOJIOXKHOCTb, CUCTEMA Ha3bIBAETCS HEYIPABJISIEMOM B IOKOM, €ClIN CylLlEeCTBY-
10T HavYaJbHbIe yciioBust &;, £, Takue, 4TO JUIs JTIIOOOTO YIIpaBIeHUs v(¢), KOTOPOE PABHO HY-
JIIO TOXKAECTBEHHO BHE HEKOTOPOro KOHeuHOoro otpeska [0,7'], COOTBETCTBYIOIIee peleHue
HE paBHO TOXJECTBEHHO HYJIIO BHE JIIOOOT0 KOHEYHOTO oTpe3Ka (1o ¢). B aTom ciiyyae mMbl
TakKe OyJIeM roBOPUTh, YTO YIIPABISIEMOCTD B TIOKOI OTCYTCTBYET.

B u3ydyeHun BOINPOCOB YNPaBJISIEMOCTU KJIIOUEBYIO POJIb UTPAET UCCIENOBaHUE CIIEKTpa
3agauu. Hanpumep, B pabote [3] 1151 HEKOTOPOTO cilyyasi, KOTOPbIii MMonanaeT B Kjiacc ypas-
HeHuit (1.10), crieKTp Xopowo u3ydeH. DTo AejlaeT BO3MOXHBIM pacCMaTpyBaTh HE TOJIBKO
3aJ]a4y TPaHUYHOTO, HO U paclipeaesieHHOro ynpasieHus (cMm. [4, 5]). Eme ormeTum pa-
6oty [6], Toe paccMaTpUBAIOTCS IIOXOXKUE MHTETpo-AuddepeHIInaIbHbIC ypaBHEHUS ¢ 6oyiee
IIMPOKUM, yeMm (1.9) knaccom sinep.

JlokaxeM CJIeayIolLyI0 TEOpEMY.

Teopema. B 3apaue ynpasineHus misa ypaBHeHus (1.10) 3aBemoMo OTCYTCTBYeT TpaHUYIHAsI
VIIPaBJISIEMOCTh B TIOKOI BO BCEX CTydyasix, KpoMe Tpex:

a)C0>0, C1:K1:K2:...:Kn20

6)C >0, Co=K =K =..=K,=0

B)Kl<0, CO=§5 C1=K2=...=Kn=0
1

Cryuyaii (a) maeT ypaBHeHHe KojieOaHUSI CTPYHBI, XOPOIIIO U3BECTHO, UTO JIJISI 3TOIO ypaB-
HEHUSI UMeeT MECTO TpaHUYHas yrpasisieMocTb. 111 (0) u (B) cuTyalmsi HECKOJIBKO CJIOX-
Hee. [paHuYHas1 ynpapasieMOCTh JUISI YPAaBHEHUIA, OMUCHIBAEMbBIX 3TUMU CaydasiMu, (op-
MaJIbHO OTCYTCTBYET, €CJIM OTpe/ieJIieHEe YIPaBIsIeMOCTU MTOHUMATh TaK, KaK OHO ObLJIO BBe-
JIeHO BhIIIe. MexXay TeM, eclii Mbl OyIieM paccMaTpuBaTh GoJiee Y3KMI KiacC HavyaTbHBIX
JaHHBIX: [TOJIOXUM PaBHBIM HYJIIO BTOPOE HaYalbHOE ycioBue &,, TO ypaBHeHUeE B ciydae (6)
WHTETPUPOBAHUEM IT0 TIEPEMEHHOI  CBOIUTCS K YPAaBHEHUIO TETIJIONIPOBOIHOCTH, a B CIIy-
yae (B) K ypaBHeHUI0 ['ypruHa—IIunKuHa, KOTOpbIe MOXHO TOITOJTHUTEIBHO MCCIIeI0BaTh
Ha MPEIMET YIIPaBISEMOCTH. 3aMETUM, YTO ypaBHeHHUe B ciydae (B) ipu &, = 0 MOXeT ObITh
TaKKe CBEIACHO K TelerpadHOMY YpaBHEHUIO.

HoxkaszarenbcTBo. OnpenenuM GyHKINY KOMIUIEKCHOTO IIEPEMEHHOTO A

G,\) =AM +n°NQA), NQ)=Cy+Ch+ KM,

rie K(L) — npeo6pasosanue Jlartaca ot suipa K(f). B HaabHeiiliieM COBOKYITHOCTb BCEX

KOpHei#t ypaBHeHUH G, (A) = 0 Uit KaXI0TO HATYpalIbHOTO # OyneM Ha3bIBaTh CIIEKTPOM 3a-
mauu st ypasHeHUs (1.10). Ilpenmomoxum, aro (a), (6) u (B) HEe BBIIIOJIHEHBI 1, TOIIOJIHM-

TEJIbHO, IyCTb He BeINOyIHEH ciaydail K, # 0, Cy = C; = K, = ... = K, = 0 (cnyyaii (r)). Torna
HETPYJIHO BUIETD, YTO N (A) MMeeT 1o KpaitHeil Mepe OnMH HyJb A, . Mcronb3ys MeTonbl pa-
60THI [7], ISl OYEHD MTOXOXETO YPaBHEHMSI, HETPYIHO 10KAa3aTh, UYTO ISl A, # 0 CylLIecTBY-
10T Hy7M A,, GyHkmit G,(L), mpuyeM MOCTPOCHHasl MOCIEeNOBATEIbHOCTD {A,} UMeeT Ipe-

nebHyIo TOuky. [locnenHee sIBsieTcsl MPEMATCTBUEM K yrpasisiemoctd. Eciu Ay = 0, To
9TO TaKXKe SIBJISIETCS IPEISITCTBUEM K YIIPABISIEMOCTH, TaK KaK B 9TOM CJIyyae Ipeoopa3oBa-
Hue Jlarutaca ot GyHKIUMHK yIIpaBieHus, T.e. V(A), He OyaeT Leloi GyHKIMeH.
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Ocrasioch paccMOTpeTh ciyyvait (T), 3To ypaBHeHue Buaa (1.2). Jloka3aTeabCTBO OTCYT-
CTBUSI YIIPABJISIEMOCTH JIJIsI TIOXOXKEro ypaBHeHMSI TpuBeneHo B ([7], Teopema 3), mist ciydas (T)
JI0Ka3aTeJIbCTBO OTCYTCTBUSI TPAHUYHOI YIIPABJISIEMOCTH TTPOBOAUTCSI COBEPIIIEHHO aHaJIO-
TUYHBIM METOJOM. DTOT METOI OCHOBAaH Ha TOM, YTO CHEKTpP 3alauyM pacTeT ITOCTaTOUYHO
MEJIEHHO, UMEHHO 3TO U SIBJISIETCS TIPETISITCTBUEM K yIIPaBIsieMOCTU B MOKO#. Teopema no-
Ka3aHa.

Takum obpazom, cpean Bcex MoAeiei “HanBHOI MEXaHUKN HEYIIPaBISIEMbIMU B IIOKOIA
3aBEIOMO SIBJISTIOTCS BCE MOJIEJIN, KPOME TOJIBKO TPEX KITACCUUYECKUX CUCTEM.

HoxazaHo [8], uto mns ypaBHeHus1 ['ypruHa—IIunkuHa Takke OTCYTCTBYET YIIpaBlisie-
MOCTb B TTOKOW, €CJIU YIpaBJieHUe TPWIOXKEeHO K (DMKCUPOBAHHOI Togobiactu (TaM pac-
cMmaTpuBaeTcsl ABymMepHas cuctema). OcraeTcsi OTKPBITBIM BOIPOC, MOXHO JI TIPUBECTU B
IMOKOU JaHHYIO CHUCTEMY, €CJIM YIPaBJISIOllee BO3AEICTBUE MPUIIOXKEHO K MOIMHOXECTBY,
KOTOpPOE NBUXKETCS 110 HEKOTOPOMY 3aKoHY. [list 6osiee MpOCThIX ypaBHEHUI MOJIOXUTENb-
HBIM OTBET Ha JAaHHBIN Bompoc maH B paborax [9—11]. CnenaeM BaxkHOe 3aMedaHMe: MYCTh
saapo K(¢) B ypaBHeHuu (1.1) mpencrapisieT coO0i psil U3 yObIBAIOIIMX SKCITOHEHIIMATbHBIX
¢byHKLMA, MpU 5TOM Ha KO3 GULIMEHTHI U MOKa3aTeIu 3TUX IKCITOHEHT HaJI0XeHbI JOTOJ-
HUTEJIbHbIE OTPAaHUYEHUS, TOTA YIIPABISIEMOCTb B TIOKOI OTCYTCTBYET IaXe, €CJIY YIIPaBJIsi-
[olllee BO3AEUCTBUE TTPUIIOKEHO KO Beeit ob61acTu. TouHoe U3/I0XKeHre 3TOro pe3yabTaTa co-
nep>XuTcs B padote [12].

B 3akitoueHue 3aMeTrM, YTO MHTEPEC MPEACTABIISIET IEPEHECEHUE MOYYEHHbBIX PE3YIbTaTOB
Ha MHOTOMEPHBIi citydaid. [IpencraBisieTcsi, 4To 3To MOXKHO CeJIaTh, UCITOIb3YSI METOMBI [8].

HccnenoBaHue BBIMOJIHEHO 3a cueT TpaHTa Poccuiickoro HaydyHoro ¢onHpaa (MpoekT
Ne 21-11-00151).

CIIUCOK JIMTEPATYPBI

1. Gurtin M.E., Pipkin A.C. A general theory of heat conduction with finite wave speeds // Arch. Ra-
tion. Mech. Anal. 1968. Ne 31. P. 113—126.

2. Unvrowun A.A., Ilobedps b.E. OCHOBBI MaTeMaTUYECKON TEOPUU TEPMOBSI3KOYNpPyroctu. M.:
Hayxka, 1970.

3. Viasov V.V., Rautian N.A., Shamaev A.S. Spectral analysis and correct solvability of abstract integro-
differential equations arising in thermophysics and acoustics // Contemp. Math. Fundam. Direct.
2011. V. 39. P. 36—65.

4. Romanov 1., Shamaev A. Exact controllability of the distributed system, governed by string equation
with memory // J. Dyn.&Control Syst. 2013. V. 19. Ne 4. P. 611—623.

5. Pomanoe U.B., lllamaes A.C. TouHoe ymnpaBlieHUE paclipeAe/ieHHON CHUCTEMOIi, OIMChIBaeMOi
BOJTHOBBIM ypaBHEHHMEM C MHTErpajbHOU maMsThio // [1poGiieMbl MaTeMaTU4eCcKOro aHaiu3a.
2022. Bpim. 115. C. 3—13.

6. Bracoe B.B., Paymuan H.A. CrieKTpajbHbIi aHAIN3 U MPEACTABIIEHUE PeIlIeHUIT nHTerpo-audde-
PEHIMATBHBIX YPAaBHEHUI C NPOOHO-3KCIIOHEHIUATBHBIMHY sinpamu // Tp. MMO. 2019. T. 80.
Boin. 2. C. 197—-220.

7. Ivanov S., Pandolfi L. Heat equations with memory: Lack of controllability to rest // J. Math.
Anal.&Appl. 2009. V. 355. Ne 1. P. 1—11.

8. Romanov I., Shamaev A. Non-controllability to rest of the two-dimensional distributed system gov-
erned by the integrodifferential equation // J. Optim. Theory&Appl. 2016. V. 170. Ne 3. P. 772—782.

9. Chaves-Silva FW., Rosier L., Zuazua E. Null controllability of a system of viscoelasticity with a
moving control. //J. de Math. Pures et Appl. 2014. V. 101. Ne 2. P. 198—222.

10. Chaves-Silva FEW., Zhang X., Zuazua E. Controllability of evolution equations with memory //
SIAM J. Control&Optim. 2017. V. 55. Ne 4.
https://doi.org/10.1137/151004239

11. Biccari U., Micu U. Null-controllability properties of the wave equation with a second order mem-
ory term // J. Diff. Eqns. 2019. Ne 267. P. 1376—1422.

12. Pomanos U.B. ccnenmoBaHure YIIpaBIsIeMOCTH JIJISI HEKOTOPBIX TMHAMMWYECKHNX CUCTEM C pacIipe-
JIeJICHHBIMU TTapaMeTpaMu, ONMMCbIBaeMbIX MHTEerponuddepeHalbHbIMU ypaBHeHUssMU // V3B.
PAH. TuCY. 2022. Ne 2. C. 58—61.



Ob OTCYTCTBUU YITPABJIAEMOCTHU 25

About the Lack of Controllability in Models of “Naive Mechanics”. Three Exceptional Cases

10.

11.

I. V. Romanov!#

'HSE University, Moscow, Russia
#e-mail: romm 1@list.ru
The problem of boundary controllability is considered for a wide class of models, which can
be conditionally called “naive mechanics”. It is proved that for all models of “naive me-
chanics”, except for the three cases, there is no controllability to rest. All these three cases

are classical examples of equations, two of which require additional study of the controllabil-
ity property.

Keywords: boundary controllability, viscoelasticity models, equations with memory
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