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POBACTHAS ®UJIBTPALIA B HEITPEPBIBHBIX CUCTEMAX
CO CKAYKOOBPA3ZHbBIMU UBMEHEHUSIMUA TAPAMETPOB
B CJIYYAHHBIE MOMEHTBI BPEMEHU

PaccmarpuBaeTcs alropuT™ CHHTE3a poOacTHOTO (DHIBTPA, ONPEIEAIOIIEro OLeH-
Ky BEKTOpa COCTOSIHUSI HEIPEPHIBHOW JINHEHHOM JMHAMUUECKON CHCTEMBI CO CIIy-
YallHBIMU CKauKOOOpa3HBIMH TapaMeTpaMH, ONMCHIBAEMBIMH I1eTIbio MapkoBa ¢ Ko-
HEYHBIM YHCJIOM COCTOSHUMH, IPH BRIPOKACHHON MIIH IJI0X0 00y CIIOBICHHOM MaTpu-
[le MHTEHCHBHOCTEHl mrymoB m3mepurelns. Koadouipentsr nepenaun (uiabTpa
HpeIaraeTcs BbIOMpaTh N0 MUHUMYMY CYMMBI Clle/la MATPHULIbl KOBAPHUALIMH OLIH-
00K (PUIIBTPALIUK 1 B3BEILICHHOM KOBapHALIUH OOHOBIISIOLIETO MPOLIECcCa, OCYLIECTB-
JIs151 IPU 3TOM YCPEIHEHHE 110 BEPOATHOCTSIM COCTOSIHHS CKa4KO0OPa3HOTo IapaMeT-
pa. [Tomy4eHs! yCIIOBUs, rapaHTUPYIOIIUE aCHMITOTHYECKYIO YCTOHYMBOCTH PO-
GacTHOro (uUIbTpa s CTAllHOHAPHON CHCTEMBI.

BBenenue. AxtyanpHON sBJIseTCs 3a/1ada pa3pabOTKU ajJropuTMOB KajiMa-
HOBCKOH (pryIbTpariiy Aj1st Kjacca CUCTEM CO CIIyYailHBIMU CKauKoOOpa3Ho n3Me-
HAIOLUIMMHCA ITapaMeTpaMu, KOTOPbIE MOTYT UCTIOJIb30BaThCs B KadeCTBE MOJIeNen
peanbHbIX (PU3MUECKUX 00BEKTOB. Takol Kiacc cUCTEM MMEET ABE COCTaBIISIO-
mue coctossHus. [lepBas cocTapmstoNas U3MEHAETCS HEMPEPBIBHO, €€ MOJIEIBIO
apisiercs quddepennnanpHoe ypaBHEHNE, BTOPast U3MEHSAETCSI IUCKPETHO, U AJIs
€€ OIMUCaHMsI UCIOIb3YETCs IUCKPETHAs el MapKkoBa ¢ KOHEUHBIM YHCIIOM CO-
ctostHUi. K 1aHHOMY Kilaccy MOT'YT ObITh OTHECEHbI CHCTEMBbI C BOBMOXKHBIMU Ha-
pYLIEHHSAMH, HAIIPUMEp, BCJIEACTBHUE BHE3AHBIX OTKA30B.

B pa6orax [1, 2] kanMaHOBCKas pUIbTpariys IpuMeHsieTcs sl 00bEKTOB, 3a-
BUCSILUX OT CIIyYalHbIX CKaukoOOpa3HbIX mapameTpoB. OJHAKO B 3TOM Cllydyae
TaK e, Kak M MPU OTCYTCTBUM CKa4KOOOpa3HOH COCTaBISIOINICH, BOZHHKAIOT
TPYIHOCTH CHHTE3a QUIIBTPa IPU BEIPOXKACHHBIX IIyMax B HaOmroneHusx [3—5]. B
JAHHOW paboTe MOJXO/, Pa3BUTHIN B [S] 1Sl TMHEHHBIX HEMPEPBIBHBIX CUCTEM C
aJIUTHBHBIMHU BO3JCHCTBUSIMU T'ayCCOBCKOTO TUIIA, 0000IAeTCsl HA CUCTEMBI CO
CIy4allHBIMH CKa4KOOOPa3HBIMH MapaMeTpaMH TPH BBIPOXKICHHOW HIIH TIOXO
00yCJIOBJICHHOH MaTpulle MHTEHCUBHOCTEW NIyMOoB m3Mepureis. [Ipemmaraercs
CHUHTE3UPOBaTh poOACTHBIN GUIBTP ¢ KO3 huIeHTamMu Iepeaadn, He 3aBUCSILHI-
MH OT COCTOSIHHSI CKauKOOOPa3HOM COCTaBIIAOLICH. DTO MO3BOJUT COXPAHUTH
CBOWCTBO YCTOWYMBOCTH (PMIIBTpA MPH OMIMOOYHOM OIPEACICHUN COCTOSHHS
CKa9KO0Opa3HOH COCTABIISIONICH.
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ITocTaHoBKa ONITUMU3ALMOHHOM 3aa4yM. [IycTh NTHHENMHASI TUHAMUYECKAs
cHCTeMa CO CIIyYalHBIMH CKaYKOOOpa3HBIMU MapaMeTpaMu Oy[eT NpeacTaBieHa
YpaBHEHHEM

X(O)=A(y, )x() +q(v, 1),  x(0)=x, (1)

rae A(y, t)—marpuna nopsiakan x n; x(¢) € R" —Bexrop cocrosuust; ¢(y, 1) e R" —
OembIii TayCCOBCKUH IITYM C XapaKTepPUCTUKAMHU:

M{q(y,1)}=0, Miq(y,1)q (v,0)}=0(y,0)8(1—1); @)

v(#) — uenb MapkoBa ¢ KOHEUHBIM YHCJIOM COCTOSIHUM {Y,, Y5, ..., Y, } (BeposAT-
HOCTB MEepexo/ia U3 i-ro COCTOSIHUA B j-€ (i # j) 3a Bpemsi Af paBHa DA+ o(Ar));
X, — HadaJIbHbIE YCIIOBHS, IIPH STOM

Mix b =xp; M{(x,—%,)(xo—%,) /1(0)=7,} =P, 3)

3nech MpUHSATHI caeayonre 0003HadeHus: M — oneparop MaTeMaTH4ecKoro 0KH-
nanws; (T) — rpancriormposanue; O(Y, 1) =0(y, t)' > 0— HeoTpHIIaTeTLHO-OMpe-

nenieHHas marpuna; o(-) — nenbra-pyHkius Jupaka.
IIpouecc y(¢) 3amaercs ypaBHEHHEM

dy(0)= [uQ(dt, du),  1(0)=1,, @)

e Y, — HauaJIbHOE COCTOsiHME IlepeMeHHOoH V(7). B (4) myaccoHoBcKas ciy4aii-
Has Mepa Q(dt, du) xapakrepusyeTcst pyHKIUeH

T, () = 3 S (u+v, = v,) du.
j=1

J#i

)

Bekrop BepositHocTeit p(t) =(p, (1), p,(1),..., p, (t))T, rae p,(t)=P{y(t)=i}
(i=1,r) ynoBieTBopsieT npsiMmoMy ypaBHeHuto Konmoroposa

PO\, pO)=p. re0.T] “

;
rie A—Marpuiia FHTEHCHBHOCTEH IEPEX0/I0B € dleMeHTaMu A ; | A, =— Z i b
' j=1
j#i
P — BEKTOp HayaJIbHbIX BEPOSTHOCTEH.
Tpenmonaraetcsi, 4To HaGMIONAEMbIii BEKTOP BHIXONA M3MepHTens y € R’

OInpeAcCsACTCA COOTHOLICHUEM

y(0) =Sy, )x(1) +v(y, 1), (7
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rne S(y,t) — Marpuia kKaHajga HaOMIOACHUWN MONTHOTO paHra; v(y,?) — Oenbli
rayCCOBCKHUH IIyM C XapaKTePUCTUKAMU:

M{v(y, )}=0;  M{v(y,)q (v,7)}=0;
M {v(y, )V (1,71)} =V (v, )8 (1 —1). (8)

HeotpunarenpHo-ompenenenHas MaTpyila WHTEHCUBHOCTeH mryMoB V (1, ¢) B Ka-
Haje HabmromeHuii (8) SABIAETCS BRIPOXKICHHOMN HITH TIOXO OOYCIIOBICHHOM.

Omnpenenum OIEHKY COCTOSTHHS X( £) C TOMOIIBIO (PHIIBTPA, TIO CBOCH CTPYKTY-
pe coBnaaaoiero ¢ puiaprpom Kanmana [1]:

MO =AW +ED,  2(0) =X, ©)
e £(¢) — OOHOBISAIOMIUINACS TIPOIIEeCC:

&) =K (1) (y(1) =S (v, HX(2)). (10)

KoadpunmenTst nepenaun Hecrarmonapuoro ¢unsrpa (9), (10) K(¢) Ha uH-
tepBasie BpeMenu [0, 7] 3a1aiuM He 3aBUCSAIIMMU OT CKAYKOOOPa3HO U3MEHSIIO-
mieiics nepeMeHHoH y( 7). Ormerum, uto Guistp (9), (10) st cBoelt peanu3arun
TpeOyeT u3MepeHuil nepemenHol Y. Beibop marpuusl K(7), He 3aBUCSILICH OT Y,
MTO3BOJISIET 00ECIIEYNTh Ka4eCTBO pOOACTHOCTH (PHITETPA, KOTOPOE 3aKITFOUACTCS B
COXpaHEeHUH (QUIBTPOM CBOWCTBA YCTOMUMBOCTH B CPEIHEKBAIPATUUCCKOM MPH
ommOKax B ONPeAeSICHUH 3HAYCHUSI COCTOSHHUS Y. BymeM onpenenats ko3 duiu-
eHThl nepeaaun K () U3 ycloBUsS MUHUMYMa CIIEIYIOLIETO KpUTEPHsl:

J[o,T]=M{ [ PO OR (D) +a & (DED: +

0 i=1

+Zr: pi(T)(eT(T)YTe(T))/y(O)ZYO}’ (11)

i=1

rne e(t)=x(t)—x(¢)— Bekrop ommoboKk puisrpamuy; R, (1) >0 u Y, > 0— Beco-
BbI€ MaTPHLBL; o ;> 0— BecoBoi K03 GULUEHT. B ogbIHTErpaabHOM BBIPAKEHUI
kputepusi (11) mepBoe 1 TpeThe ciraraeMple XapakTepHU3yIOT TOUHOCTHBIE XapaKTe-
pUCTHKH (UITBTPA, BTOPOE HHTEPIIPETUPYETCS KaK B3BEIICHHBIE YHEPTeTHIECKUE
3arparbl Ha ¢uiasTpaunio. Becoas marpuna Y, onpezaessier BKIaa B KpUTEpuit
ommnOOK (UIBTPALK B KOHEYHBIII MOMEHT BpeMeHH 7. Ecim JomoTHUTEIhHBIX
TpeOOBaHMi K OMOKaM B 3TOT MOMEHT HeT, T0 Y, = 0.

B cranmonapuom ciryuae BMecTo kputepus (11) HeoOX0quMO MUHUMH3UPO-
BaThb KPUTEPUl
lim sup%J[O, 71, (12)

T >
npu 3ToM B kputepun J [0, 7] BecoBas MaTpuna Y, 10DKHA ObITh HYJIEBOM.

®uabTpanus HECTALMOHAPHOTO Mpolecca. PerieHne 3a1a4u CHHTE3a Po-
OactHOrO (hrIbTpa onpeaessieT
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Teopema 1. Eciu cymectByror Matpuusl Y,(#)>0n D,(¢)> 0, asnstomuecs
pELIEHUEM IBYXTOUEUHON KpaeBOM 3a1aun

D,=(4,—~KS,)D, + D,(4, -KS)"+ 0, +

T, N B (13)
+KV.K +‘§17»ij(Dj—Di), D,(0)=D,,
j=
J#EI

_Yi ZYi(Ai _KSi)+(Ai _KSi)TYi +

d 14
+O‘iSiTKTKSi+Ri+z7‘ij(Yj_Yi)’ Y(T)=Yr, (9

j=1

J#I
TO 3JIEMCHTBI MaTpullbl OIITUMAJIbHBIX KOC-)(i)q)I/IHI/IeHTOB nepenayn ONpeacaiaTCd
o popmyie

-1
ctK(0)=| Y. pi(a,l ®(S,.D,.Sl.T+V,.)+Y,.®Vl_)} ct(z p,-Y,-D,-S,-T], (15)
i=1

i=1

rIe ® — KPOHEKEPOBCKOE MPOM3BECHUE; Ct(-) — BEKTOP-CTOJIOCI], COCTABICHHBII
13 [OCJICA0BATEILHOCTH JIEMEHTOB CTPOK MaTPHUIIbL; / — IMHUYHAS MAaTPHIIA pa3-
Mepa 1 X n;

Ai :A(Y;‘); Qi:Q(Y;‘); Si :S(Yi); Vz :V(yi)- (16)
Joxka3zaTeabcTB 0. Marpuna qucrepcuy OMMMOKN GUITBTPALIUN
D,(t)=M{e(t)e"(1)/v(t)=v,}, i=1r, (17)

YAOBJIETBOPSIET ):[I/I(i)(bepeHuI/IaJ]LHOMy MaTPpUYHOMY YPaBHEHUIO
Di :(Ai _KSi)Di +Di(Ai _KS,‘)T + Qi +

+KViKT+ Zk[j(Dj - D), D;(0)=D,,

Jj=1
J#EI

(18)

rae D, > 0—MaTpuIia Ha9aJIbHbIX JUCTIEPCHI OIIMOO0K (hHIBTpaIUy (Ipe/roara-
ercs, 9To D, He 3aBUCHUT OT HAYaJIbHOTO COCTOSHUS CKauKOOOPa3HOH COCTABIIAIO-
uieit). YpaBHeHue Al omiOKy e( ) Ipu ONTUMATIBHBIX K03 dhunuenTax nepeaa-
91 QUIIBTPA JOIDKHO OBITH YCTOWYHMBBIM B CpeIHEKBagpaTudeckoM. [loaTomy st
ypaBHeHus (18) momkHa cymecTBoBaTh (QyHKuIus JIsmyHOBa, KOTOpyO Oyaem
UCKaTh B BUIIC

T
W(1,D(1) = p()eD(DY,(1) +1r [ p(Q, + ¥, +KV,K ) Yidt. 1)
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rae ¥, > 0— nekoropas marpuna; Y;(¢) >0— marpuria, ynosierBopstommas 1udde-
PeHIAILHOMY YpaBHEHHUIO, ABOMCTBEHHOMY ypaBHeHHIO (18):

—Y, =Y, (4, —KS)+(4, —KS)'Y, +C, + D h;(Y; =Y), Y(T)=Y,.
j=1

j#i (20)

B Beipaxkenuu (20) C,; =2 0 — maTtpuua, noanexamas onpeaeneHuto. OueBuaHo,
uro pynkuus Jlismynosa (19) neorpuuarensha. [Ipounrerpupyem ot ¢ 1o 7 non-
HYI0 IpoHu3BOAHYI0 hyHKuuu JlsmyHoBa:

T

T

[ W (@D (o) dx = [[p, DY, + pte(D,Y, + DY) -
dt

t t

—ptr(Q,+¥, +KV,K")Y,]d1 =
T
=tr J.[p,.trDiYi +p,tr((4,—KS,)D,Y, +D (4, —-KS)"Y, +

t

+ Z }‘ﬁj(Dj _Di)Yi)+pitr(DiYi_\PiYi)]dT =

Jj=1
J#EI

T

=p(T)uD(D)Y(T) - p() D, (N Y(1) ~ [[pr(Q, +¥, +KV,K )Y, ]d.

21
Berancinum 3Ha4eHHe KPUTEPUs
T
Ji [t,T]:M{ f[Pi(T)(eT(T)Ri(T)e(T)) +pi(0)a g (DE(D))]dT +
+p(T)e (T)Y, e(T)}. (22)

B pe3ynbrare noayunm
T
J6.T1= [[p(0) DR, (1) + 0, py (1)K (S, (1) D,(2) S (1) + V(1)K "l +

+p,(T)trD(T)Y,. (23)

VYuureBas (21), kputepuii (23) npeacTaBuM B SKBUBAJICHTHOH (hopme:

T

J1t.T1= [[ptePR, + pwPY, + o K (S, PS] + VK[ +
t
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+ptr((4, —KS,)P,+ P(A4, —KS,)" +

+ Y A (P=P)Y, + pir(PY, +(Q, +KV,K")Y)]dt +

Jj=1
J#I

+ (DY aP(T) Y, = p (VP (T)Y,(T) + p (NP (DY,(H).  (24)
Kpurepwuii (11) MoxHO NIpeaCTaBUTH B BUAC CYMMBI Kputepues (24) npu ¢ =0:

J0.71=Y 0.7, (25)

[TpupaBHUBas K HyIIO TpagueHT QyHKIHHK (25) no K 1 ucnonb3ys npasuia aud-
(epeHIrpOoBaHMs CKAISAPHOHN (PyHKIIMU IO MATPUYHOMY apryMeHTY [6], momydum
MaTpUyHOE ypaBHEHHE

> pila,K(S;D;S} +V,)+Y,KV, -Y,D,S =0 (26)

i=1

Peirenrie 3Toro ypaBHEHHsI OTHOCUTEIBHO MAaTpHIlbl K TIPEJICTABISETCS B BHJC
(15). Haiinem nis Y, B ypasaeHuu (20) BeipaxkeHue 1t Matpuiibl C; Takoe, YTo0b!
KkpuTepuii (25) Op11 MUHMUMANBHBIM. 7151 9TOTO NpaByro YacTh (20), B3ATyI0 € Npo-
THBOIIOJIOKHBIM 3HAKOM, IIOCTaBUM BMeCTO Y, B (24). Brinonanus npeobpazosa-

HUA, B pE3YyJIbTAaTC MOJTYyYUM
T
J[O,T]:J'Z [p,trD,(R, +o,SK'KS, - C,)+
0 i=1

+p, DY, + ptr(o, KV.K "+ (Q, +KV,K")Y,) +

+Z‘1 ;(D, =D))Y, —D,»; h (Y, —Y))]de +Z‘T pi(t)trDi(t)Yi(t).(27)

J#I J#EI

Tax xak 3HaUeHUE KpUTEpHsI (27) TOJDKHO OBITH BCETIa HEOTPHUIATEIHLHBIM, TO €T0
MUHHMYM JOCTHTACTCS TIPU

C,=R,+a,SK'KS,. (28)
[Toxkaxem, uto ostHast mpousBoAHas GyHkun Jismynosa (19) mpu marpune K
(15) orpuniarensHa. 9TO HEOOXOAUMO IS 00eCTIEUeHUS YCTOWINBOCTH B CpeIHE-

kBaziparuiaeckoM [7]. YuuteiBas (13), (14), monHas npousBoaHas pyHkuuu Jlsimy-
HOBA IIPUMET BH]I

diW(t’Di(t)) =—po,trD,SK"KS, — p;ttD;R, —p,, 9)
t
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rie
W, =—p,trD, Y, = p, > hytr(D,Y; =D, Y)+ p,r¥,Y,.

Jj=1
J#i

(30)

OueBuHO, YTO BbIpaskeHue (29) OyneT OTpHLaTeNIbHBIM, TaK KaK BCE 3HAYEHHS |,
B (30) Bcerma MOXKHO C/I€1aTh MOJIOKUTELHBIME, 33]1aB COOTBETCTBYIOIINM 00pa-
3oM Mmarpuusl ¥, > 0. Teopema nokasana.

3ameuaHnue B uactHOM cityuae, KOrga MCXOIHbIM OOBEKT SIBISIETCS
CKaJISIPHBIM, BhIpaskeHue 17151 K (1) MOXKeT ObITh HEMOCPEICTBEHHO MOACTABICHO B
ypaBHEHUS IS IBYXTOUEUHOM KpaeBoi 3amaun (13), (14). B MmHOTOMEpHOM CITy-
Yae Tak MOCTYIUTh HeNb3d, Tak Kak K (7) B o01ieM Buje BbIpasuTh uepes Y; u D,
3aTpynHUTENbHO. [loaToMy nipu pemennn ypasHenni (13), (14) HeoOxoaumo j1o-
HOJIHUTENIBHO YUUTBIBAaTh 3aBUCUMOCTB ctK(#) ot ¥, u D, (15).

OuibTpalus cTallHOHAPHOTO Tpomecca. Jls cymecTBoBaHus (UIBTpa
JOIOJIHUTENBHO Oy[eM Mpearonararh, 4ro napa mMarpun S,;, 4; (i=1,r) gerek-
TUpyeMa. 3a7a4a CHHTe3a CTAlMOHAPHOTO (DUIIBTPa MO0 CPAaBHEHUIO C MPEIbIIy-
MM CITy4aeM yIpoInaeTcs, Tak kak ypasHenus (13), (14) cranossiTcs anredpan-
YECKUMHU:

(4, ~KS)D,;+D (4, ~KS)"+ 0, + KV,K"+ > %;(D, ~D;)=0,

Jj=1
J#EI

€2))

Y (4, —KS)+(4;,—KS)'Y,+0o,SK'KS, +R, + D 1, (Y, -Y,)=0.

Jj=1
J#I

(32)

[TocTosiHHBIC ONTUMAaIbHBIC KO3(DOUIIMEHTHI TIepeaun ONPEASSIOTCS 1Mo Gop-
MyJie

r -1 r
ctK = Z pi(o 1 ®(SiDiSiT +V)+Y, 1) Ct(z AEiYiDiSIT » (33)
i=1 i=1

I1ie p; —yCTaHOBHUBILINECS BEPOSTHOCTH COCTOSIHUI TepeMeHHOi . OTMeTuMm, 4To
TaK K€, KaK ¥ B HECTAI[IOHAPHOM CJIydae, IpU PEIICHUN MaTPUYHBIX ypaBHEHUI
(31), (32) HEOOXOAMMO YIHTHIBATH 3aBUCUMOCTH (33).

VYcnoBust aCHMIITOTHYECKOH YCTOMUMBOCTH B CPEAHEKBAAPATHICCKOM CTallU-
OHAPHOTO POOACTHOTO (DUIIBTPA OTIPEICIIICT

Teopema 2. Ecnu cymectyeT penienne ypasHeHuit (31)—(33) u cymecTByror
yucna B, (0< B, <1)takue, uro

. =B.R. (Y. =Y. )=
Yl>0’ Mz ﬁlRl +/_Z::17\’y(yj Yz)—oi (34)
J#i

napa MaTpui

JR,. 4, (35)
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JeTeKTupyeMa, To marpuna A, — KS; acHMIOTOTHYECKH YCTOWYMBA Ul BCEX
i=1r.

Jdoxka3zaTeJdsbcTB o. M3 ycrnoBus nerekrupyemMoct MaTpuil (35) cie-
JIyeT IETEKTUPYEMOCTh Mapbl MATPUII

NA=BIR;, A, (36)

Torna, yuntsiBags M, > 0 u npumenss TeopeMy 3.6 us [8], OyneT neTektupyema
napa MaTpuI

JA-B)R, + M, +a,(KS)(KS,), 4,-KS, (37)
B cuy Toro uto ypaBHeHue (32) 5KBHBaJCHTHO MaTPUYHOMY ajrebpandeckomy
ypaBHeHuIo JlsmyHoBa

Y(A4,-KS)+(4,-KS)"Y, +o,S]K'KS, +(1-B,)R,+ M, =0, (38)

no nemme 12.2 u3 [8] mpu Y, > 0 u ycaoBUM 1€TEKTUPYEMOCTH Hapbl MaTpull (36)
cienyert, uto Marpuna A, — KS,; acumnrorudecku ycroiunsa. Teopema nokasana.

3akirouenue. B pabote mpemioxkeH aaropuT™M CHHTE3a pOOACTHBIX (DHIIBT-
POB Ha OCHOBE ONTHMH3ALUHM CYMMBI ClIe[a MAaTpHUIBl KOBapHALUK OIIUOOK
(MIBTpany 1 B3BENICHHOM KOBapHaIlH OOHOBIISIOINIETO MPOIIecca C yCPEeTHEHH-
€M TI0 BEPOSITHOCTSIM CKauYKoOOpa3HOW MEPEMEHHOM. ANTOPUTM TO3BOJISIET pac-
IUPUTH 00IACTh MPUMEHEHHS METOJ0B KAJIMAaHOBCKOH (DMIIBTpAIlNy Ha KJIacc He-
MIPEPBIBHBIX IMHEHHBIX CUCTEM CO CITyYaiHBIMU CKaYKOOOPa3HBIMU ITapaMeTpaMu
MIPY BBIPOXKICHHOM FITH TJIOXO 00y CIIOBICHHON MaTpUIle ”HTEHCHBHOCTEH IITyMOB
M3MEpHTEN U 00ECTIeUUTh ACHMITTOTUYECKYO0 YCTOWYHBOCTh B CPETHEKBAIPATH-
YEeCKOM IIPH BO3MOKHBIX OIIMOKax B OIMpPEASIIEHUH COCTOSHHS CKauKoOOpa3HOi
COCTAaBJISAIOLIEN.
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