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Paccmorpena onTHMH3AUMONHAN 31842 PACHPENEeHHA CPEACTR, NONYUSHHEIX B PE3YILTATE &3
TCALHOCTH NPELNPHATHA, Hd PEMHBECTHIIMK H noTpeliicHie Ha BECKOHEUHOM BREMEHHOM HHTEP-
BASIE NPH NEpeMennoil npoussoncTsentoi dymcumn. Jina nenpeccusupix (1 crabunbHBX) MPei-
|IF|L1.5ITHH YCTAHOBIEHL CRBOHCTBA PEIUCHKWA.

Kaiouespie c10Ba: 1ponssoncTso, norpebaenne, onTHMIBALNA, IPOH3BOACTBENHAN (YHKII

1. BBEIEHHE

HHOM NCATCIL-
g “HHBECTH-
TepaTyphl B

Pamunonanbuoe pacipcliencHue CpeicTs, NOJAYYEHHBIX B PE3YIbTATE ”p{]“:{BU_JI,C']‘UU
HOCTH, ABIACTCA BAKHOH 3a1a4eH, CToAWEeH Nepe)] MeHEeIIKMEHTOM NPEANpUATHA TonATH

posannc” u “cOepemenns” GbUIH NPOAHAININPOBAHBL BO Muorux paborax (cm. 0030p ¥
(Kocrpomckoii, 2010, ¢. 1-6)).

B pane pabor crasutes sonpoc of ONTHMANBHOM B HEKOTOPOM CMBIC/IE paunpcﬂcﬁcuml Pf:ﬁgf?ﬁ
T'iill.l.l.(i BCCTO TIPH 23TOM PRACCMATPHBAIOTCA 2KORNOMHYCCKHS CHCTEMEI B _‘,"C."[fl]!TIHK l[CﬂflpCﬂCﬂb. ]‘-r(]p{}ﬂ
B (Cmonak, 2002, c. 168-175; Bponurreiin, 2005, c. 17-29) m kauectse vr[pu]msnmum{ [-hdm’. 1y
MPHHATBEL TE HIH HHEIC BPCMEHHBIC XaPDAKTCDHCTHIH HHBECTHITHOH N LIX ]|IJCTLTI(TOB- B‘ (EE]I]IC:I:; B]-’!,ﬂ,ﬂm
kyneu u ap., 2002, c. 1-68) nccnenyeres 3agava onTuMansHoro pacnpejeneHat cpeAcTB . cACHHSA
AesrenpHocTH; B (Haramyxa, 2005, c. 34-40) crpostes ontuManbanie cTparerii pacn[‘m&”um_c;
CPEMICTR HA MHBCCTHPOBAHHME M NOTPEONCHHE ¢ YUETOM pHeka Ha KoueyHom BpeMeHHOM “f’.':.’,c,-l-cmn
B (Hypmunciwii, Amenxor, Tpudonor 2000, pasa, 2.3) ananusupytorcs KpaTKOCpO HBIC Lf}i”j"] — ne-
ONTHMANLHOTO HHBECTHPORAHNS B ICTEPMHUHIPORAHALIX yeaosuax; B (Cai, 2006, - 1359 _I?[a -rpv;1 H
TCPMAHHPOBAHHAN IHHAMHYECKAN 331848 ONTHMANBHOTO COOTHOMICH M MeA Y -'IE‘-TpﬂTaM“ (B CM[:ICJIC
kanurai, B paborax P. Meprona v ip. — HENpephIBHaA NMHAMHYECKAd 341444 {]rl']'HMB.JIbUUrO - eCTHIHH
AUCKOHTHPOBAHHOA (PYHKINH NONE3HOCTH) pacrnipejiencuma CPecTB Ha nn'rpf_‘ﬁJlUIIHc 1 ].mr;<—1b‘.lr10“~
B HEHHEBIC DyMard B YCIHOBHAX cnyuaiiHoil NpOUSHTHOH cTarky (cm. of3op Pmy_‘lh'm'ruﬂ B (R
Safarian 2010, rn. 4)). .

. MH-
3ajaua, paccCMaTpHBACMAH B JaHHOMH pabore, oTHOCHTCH K Kiacey JIHCKPETHBIX a8 Jl{?lg:r:[m-
ueckoil guHamukn Pamces—Kacca—Kynmanca, Bonee o6mas npg@;,e,ﬂgl B KOTOPOH B Hﬂ“'“‘ufflf;__gf.ﬂ;},
ro 3 (PAKTOPOB HPHHAT TPy, NO-BHAMMOMY, BICPBEIC HCCIeI0BAHA ,;{Rﬂmscy, 1928, P- :':_:' AHOBKH
nofpobHoe HITOKEHHE PE3YIIHTATOB IPHBCICHO B (MaTpMAnraTop, 2002), yrouHeane nac r;;;ulhl .
H crolcTRa pemienna oM. 5 (JloGanon, 1999, c. 28-41). Biuszkue sanaun noapotHo ueenelo
oficToaTensHoi Modorpadun (benennknii, 2007, vn. 5).
oHapHOCTE
peaeHHa

ta (JH-

OcobernocTaAMH AHATHIHPYEMOI 1071841 SIBIRIOTCH Gecmi[u-mm,mpmm-rb y pecTalld
NPOHIBOACTBEHAOR (hyurkuun. B kauectre neneroii byukmmMM npunumaeres uncTaR npH
croumocTs (NPV) notoka nuarexeii-pacxonos wa norpenenue no HEKOTOPOH CTABKE aucKot

o - = s L JOCKT
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Poccuiickoii Denepannn No HIL-65497.2010.9 so spema npebi ]
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O ONTHMANBHOM PACIHPEAENEHWK CPEACTB AEMNPECCHUBHBIX MPOM3IBOACTE al

Heifnaa uencsan Gyukuna). [NogobHaa NOCTAHOBEA HCXOAWT M3 TOro, MTC UCHDH NpPOH3BOACTEEHIOH
ACATCNBLHOCTH 3aKMIOYIACTCH B ITOAYIEHHH CPCICTE Ha norpebnenue.

OTMETHM, 4TO B AaHHOli pabOTE PHMCHAIOTCHA HIEMEHTAPHLIE METOb! HCCTEnOBAHNA. [IpH anani-
3¢ Donce ofmPx 3amau HCTIOABL3YIOTCH NPHHLKI MAKCHMYMA, OHHAMHYECKOC NporpaMMHipoBaHie.

2. TIOCTAHOBKA 3AJIAYH

Paccmarpupaetess MPOM3BOACTBO B JHCKPCTHHIE MOMEHTEBI BPEMCHH, 0D03HAYEHHEIE  HHCIIA-
mu 0, 1, ... . TIpcAnosaragTes, 4To BIOKEHHE CPEACTE B IPOHIBOACTEO B MOMEHT 17 JIaCT OMPCACACHIYIO
OTAAYY B MOMEHT 1 + | B He CKa3LIBACTCA Jlajce, Tl}-'CTL 3Ta oTilada ONHCEBACTCA NPOHIBOICTECHHOH
hyrKumeit £, (f), tae ¢ — cpeACcTBa, BIOKCHHBIC B TIPOUSBOACTBO B MOMCHT 7. HPE'J"UJ‘PHF“ETEK uTo
BCC CPE/ICTBA, HE BAOKCHHEIC B NPOH3BOACTBO, PACXOAYIOTCH HA norpebnenne. Taxnm obpazom, ecan
B MOMEHT # B pesynsTaTe NPOH3BOACTBCHHON ACATENLHOCTH NOMYHCHE cpeacTsa B pa_:.n'.lec Gu’;a B
noTpeBUTenLeKnil CeKTOp NOCTYNacT b, TO PEHHBECTHUIMH COCTABAT &, — b, Te. ay, TJ{:HI{HH - b,),
n=0,1, ... Tlpu 3rom B HauanbHell (HYN1CBOil) MOMCHT B NpoH3BOIACTRY BRIAALIBACTCA HEKOTOPAA
NONIOKHTECNBHAN CYMMA ay, a noTpcbAcHHE OTCYTCTBYCT b, = 0.

COKOTO ypOBHA NOTPEBICHNA, TOITOMY B KA4ECTBE
§ CTOHMOCTE MOTOKA NIATCKCH, HANPABAACMbIX B

omurene g € (0, 1)
= . & il v L TEABHQCTI -
Takum oGpasom, 3a1aua HMECT CJCAYIONLHI BHIL He0DXoIHMO II?.IITIIHDLHC,SE;]B ;ﬂrrilg |{6?c1.:.gl
HEUHOMCPHEIC BCKTOPH ) (g, dy, .-.) H (h,. b, ..) TaxHe, UTO OpH SAMAHHBIX s iy H JHCKOHT-

MHORHTCNC o < (0,1):

Henbio npoussoacTea spigeTcs 06eCneicHie Bel
UEACBOH QYHKIME TPHHHMACTCH YHCTaA NPHBEACHTHA
MOTPCOUTEILCKMIT cekTOp, NPH HEKOTOPOM JIHCKOHT-MH

n=12 .. (n
b)), =01 .. (2)

0= b, <a,

ﬂ”| 1 =.f;;l Il:ﬂ.ll =

§=$hq" = . ®
n=1

. TIyets cROOOAHBIE CPEACTRA XPAHATCA B Dauke, obecmeun-
-,3“.:0.; BpeMsl POICHTHY IO crasky i, rae i = /g = 1. Llenesan
gere B HAMANBHELT MOMCHT, KOTOPAf NONYCKACT BLIMAATHI B

MNoschum cmbicn nenesoil gyn
BAIOHLIEM (PHKCHPOBAHHYIO HA HEOTPAHHY
fyHkuua S — Muunmansnad cymMa Ha €

pasmepax by, ... b . ... B COOTBCTCTBYIONIIC MOMEH . -
- peKTOp (). @y, ... ), NOITOMY B LaNbHETHCM Mbl Gyacw

bl BPEMEHI.

Bexrop (b, b,, ...) onnosnauso onpeAciac

HCKATE HMCHHO Cro. i I
cqnOMEPHAR 32/1a43 HENHHEHHOH ouTHMH3AUMA. Hanomum

6 o - *cioH -
B aGumem cnywae (1)~(3) 10 6eCK oTACABHBIC NPOH3BOACTBEHHbIC (PYHKIMH f,, TAK U Ha

HCKOTOPLIC CCTCCTREHHEIC OrpaHRyeHns Kak Hel

HX COBOKYITHOCTb. i
omue (c pocToM BACHKCHHH TIPOM3BOICTRD COKPAIIATRECA He

. I oy ..J\.-Il

. Bee (yHknmm f, — BO3pacti
MOVKCT), }
: OMCHT /1 HET BIOKCHHHA B MPOHIBOACTEO, TO OTIAYH

2. M1 cka - . BT, MTO CCJIH B M
B MOMEHT ”H‘_IF{:iH’:]f%D.__Bﬁllu,r}c_[;ngéli wact, 970 f,(0) = 0. CncnosarenkHo, ecin h, = @, Npu HEKOTOPOM 7t
(rce rpaboTantpie 3;::: :CTBH panpasieHsl B []U'I")L‘ﬁl!'l'l}]’lI:CKIIH CEKTOP), TO NPOHIBOACTEEHHBIN Npo-
bl i [ » ¥ e &

LCCC Npekpamacres: b, = a, = 0 npu £ = #- . L
3. DdipexruprocTs npupacHuA RAIOMEHHA CITU”':"-”_B PE“MEDC ;l,r. . ”EE” il'j{?_”ll"'!ltf"‘:i"“’ln UCM?I"I 3

MOMEHT A [IPH HCXOAHBIX BIOKCHNAK { OMPCACHHCTCH Kk (.t !}i,jf,,'[ﬁl]l- L grc':.fiuurﬂ.m n«.u.n‘alr arb,

4TO C POCTOM ¢ e kTHBHOCTE NPHPATIEHHS BIOKCHIE ymennmactes npu mobom Ar. D10 o3Havaet,

MTO BCC hyHKINM /], BOPHYTBIC,

pi¢ (T.C. B JKOHOMHYCCKON TCPMUHONOTHH BCCINA CYLICCTBYCT

4. Bee dynkunn £, andepenipycu . 7 '
: ). [lonaraem, uTo TPOMIBOIHAN KAk 10N QyHKINY [,

npcacnbHan 'J{I]l!IJCIﬂ'HIHiUCTh MpHpaicHi CpeiacTBE
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97 BEPOHIITENH

5. TTockonkky OPOHIBOACTEEHHBIE BOIMOIKHOCTH He DeIrpaHHunLl, Boe (DYHKIIMY f, PABHOCTCIICHHO
OrPaHH4CHbI, T.C. CYNIECTBYCT TAKOC wucno M, uro f(f) < M npu modsix {, n. OTcioma CreiycT, 4To
nenesan PyHKUHA (3) orpanrycHa.

6. AHamoruyHo OTpaHHYcHa ﬂd}c]u:]rrnmmc'rb. NPHPAMICHHA CPCACTR, T.C. TIPEANOIAracTeA cyueeT-
BoBanue Takoro gucna N, wro f(t) < N npu noGwix £, n. U3 ydriBanus npon3BoaHEIX CACAYCT, 4TO JUIA
ITOTO JOCTATOYHO BRIMONHEHHN HepareHeTr f(0)< A,

7. PaccmarpiBacMan NPON3BOACTBEHHAN CHCTEMA HEBRIPONICHHAs. DT0 o3Hayact, 4ro f, > (1
uexotopom untepsane (0, ¢) npu Beex n. JlononnurensHo nonaraeM, UTo a, < ¢.

B obwem cayuae pemenuc OeckoHeunomepuoii samaun (1)—(3) ue cywecrsyeT. Tem HC MCHEC,
CHpABE/IHBA CASAYIOIAR TEOPEMA.

Teopema L. Hpu npunameix ozpanqentsx na npouzsodcmeeHible yIKYLL Pettenie (1)—(3) cv-
ecmeyem, m.e. CVApeMym yeresoll vk docmueaemcs.

AoxazatenscTBO. BoegeM B NPOCTPAHCTBE OrPAHHYCHHBIX MOCHEAOBATENBHOCTCH /11— (ay,
=

b\, ay, by, ...) HOpmy ||m||——Zq”"2(|a"| Fi b, [). MuowecTro nocaeaoBaTeLHOCTEH, OrpaHnyeHHbIX
n=1

0 MOOVIIHY HHCITOM |'l’f, B 3TOM npUGTpaHCTBc HBIAETCH KOMITAKTHBIM {HPUBCPKE ﬂﬂﬂ,'llﬂf"i"]ﬂﬂ JlUKE:l?:{;
TENLCTRY KOMMAKTHOCTH runkbepToBa kyba). Venosns (1), (2) onpenensioT 3aMKHyTOC TIOAMHOMCCT
ITOTO MHOKECTEA, TAKUM 00paszoM, nonycTHMoe MuomecTBO 3aia4n (1)—(3) KOMNAKTHO.

) . oo TG, CIPE
Henenas dynawima (3) apnaercs HENPEPLIBHOH HA JIONYCTHMOM MHOMKECTBE. Jeiict pHTC/ILHO, €]
RE/THEA OLCHKA

o e+ = -]
0= hg"= 3 q"(g" b <|lmll 2™,
n=1 n=1 n=1

. , . . ATCNRCTBE
OTKyAa B CHIy CXOAHMOCTH PAJIA B IIPABOH 4ACTH CICAYET HYHHOE yTBEPIKACHHE. [pn nOKAZAT
HCTIONE30BAHO TOMBKO HATOC OrPAHHYUCHHE HA IPOH3BOICTECHHBIC PYHKIHH.
; . TREHHBLIX
B onucanioe cemeiicTro mponIROACTBEHHBIX CHCTEM MONAACT MHOACCTRO NPOHIBOLC
nponeccos. Brinenum HekoTophie wx Kiaccsl.
upamcHia

- =T i
MBbl HA3LIBAGM [IpOH3BOICTBO denpeccusibimM, cCiM mpejenbaas okTHBHOCTY -,p(,)c—; 100
= » - f ! gef
BIOMCHHA CPEACTE € TEUCHUEM BPEMCHH HC PACTCT. AHANMTHYECKH 3TO 03Ha4acT, ITo S

L = . ocaenoBd-
npH Beex n, L Orcioma 1 u3 OTPAHMHCHHS 2 CNEIYET, YTO £ (1) < £(6). Tipameps! rakux 1
TelLHOCTEH ’

Ful) = a(l+1(n+ L)Y(E+b), fl1)=a(l+1/(n+1))(1 - exp(~=t/E))-
HPO“mDm-:.THU HAILIBACTCA Hpozpeccupyiougum, CCITH BRINONHACTCA Il[JUTH“ﬂ'mJ[[m{.H.
0. fun(£) 2 [,(f) i Beex o, 1. Otciona ananoruuno f,, (1) = f.(¢). Tipuseaem NPUMEPHL T
AOBATEALHOCTEH: [(1) = a(2 — V/(n + 1))/t + b), /(1) = a(2 — 1/(n + 1))(1 — exp(=1/B))-
[[poM3BONCTBO HA3KIBACTCA crmabuabieia, ccnn hynKuun f cosnanator. B rom €y 1ae

s " N [ =) !0
€M HHAEKE 7. COTNACHO JAHMBIM ONpPEAENeHHAM, CTAGINLHLIC POHABOACTRA OAHOBPEMEH!
CHBHBIC H NPOIPECCHPYIOMME.

pe yC/OBHE,
ARHX NOCHE-

0
L A . . ‘CHH“OI‘
Hanbueiimes n3noxenie nocsameno neelenoBanmo pelenns sagaqn (1)—(3) A AeHPEC
HPOHIBONCTAA.

3. CBOHCTBA PEUIEHMS SAIAYM (1)—(3) JINA AENPECCHMBHBIX |IPOHBBC'J[C—]B
. cHHA
Brenem obosnavennn: fi,, = f,,, ¢ ... o =01, .. :k=1,2, ..; fi — KOPEHE :'r‘PdlsHC b

G = : i " nc
1:(t) = 1/g. N3 orpanwmennii na NPOHIBOACTBEHHBIE (DY HKIHH CHCAYET, 4To CYIEecTByCT He pon .
L Er e " : L x wprpyeT.

HOTO TIONOKUTCIBHONO KOPHA 5Toro ypasuenus, npuaem npi £(0) > 1/g taxoii KopeHb cymecTsY
¥ T o _ L . renoBa-
B cuimy npusTeX orpanuien i CYMIECTRY 0T yuena u, > 0, jas koropsix f{(#,) = #,. Mocaeh

h
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TEABHOCTE {1} yOhiBatowian. M3 Hegmposcaenioctn cieyer, uto limu, > 0, npHueM ay € (fh im #, |
L/ B s v
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! * * r pr 1 n
JUIa nenpeccHBHOTO MPOH3IBOACTEA MOCASAOBATCABHOCTE 11,13, ... yOsiatomas. OHa MOMKCT counep

ATE KAK KOHEUHOE (B TOM YHCIC HY/ICROC) UHCIIO VIEMEHTOB, TaK H OCCKOHCTHOE.

HNpexnokenne 1. B onmumansiosm gexmope (b, b,y ...} MedCAY NOAOHCUMETEHBIMU ITEMEHNAMU
Jre ¢ AOTOMNCHINETOHEX SA8-
CRCYIRCIEVIONT HPAeE6e JTeMelnibl, npives ecay tomepa ROCredOBaAmMensHBIX HOTOUCHINETbH b

"
smewmosnuwn+ 1, mo a,-b,=1,-

JNokasaTenbcTBo., ECTCCTBENHO, TIEPBbIA H3 HTHX JBYX INIaTexcHt MeHpmie JOMYCTHMOrO
MAaKCHMYMa H3 yciosus (1): B POTHBHOM Clly4dac MPONECC NPEKpallacTes, MOITOMY TRy RIS
NOMOKHTENBHBIX 2NCMCHTOR HE CYILCCTEBYCT. )

TlycTh i1 1 i + p — HOMEPA MOCICAOBATC/IEHBIX TIOTOKHTCADIRIX B{ICMCHTGE Pz 1} 3:“"*“””'3_ b,
MOMKHO YBCAHMHTL HA JOCTATOMHO Manoc IHMaucHue ﬂf),, H CUDTBGTU},HGHHU. FM‘:HHIT[bot:J;;lf;;th:::
06')33(“'-1. YTOBL] HOBOE SHANCHHC hrrlp ocTaABANOLCE jli‘l]I_‘,"l:-j\IIMHh], GOXPd”}].TiH.ﬂ.-h flpﬁrh'j!f;:ganCTraToqﬁﬁu
H HE MIMEHANMCH Benuunnpl b, (s > p), ecnu cpean HHX CCTh ch}-’ﬂCBHL.‘ ﬂnﬂ: . S 'rc:
'|TDEEI HE HIMECHMIACH pﬂE]-[U‘C"Ih 1 _b”“”. I__[GEKO_I'IBK}I" [IPGMCH{}’TU”HI:IL SaIcHHA Il:.".fl e

. 1] IJ'I'
dyip = fon i@, — b,), a nonycTumoe ymensmenue b, ,, pasHo

,-’Irlf-ir.p](au - 'ﬁar] - _f[‘u._.-l'!(aﬂ - bn = '&bu}-
Mpw aTom nenesas Gynkinsg HIMCHATCH Ha BCIHUHHY
- ntgr
ﬂhﬂq” - (?rt-u,p]{aﬂr - E}n) - _f(rl_p:l(c‘lu = h” = "ﬁ'hnnq o

i, - c IONHATLCA HEpa-
Ecnu vcxonuas nocacaoRarebHoCTh qEnaeTed ONTHMAILHOM, o ,LIUJ[’HJ-ID BRITIO W I
- Y, " - ’ . LY ) 1 e 0. [Mogenue obe 4acTH HEPABCHCTBA HA
BCHCTBO Ab g" — U;n, pld, = 8, — i ,u}(ﬂ" " kil o Ab. — +0, NOTYIHM HEPABEHCTEO
MONGKNTCNERYIO Benpunny Abg" 1 nepexoid k npeacny np "

Jonphetn — b,) = 1g". Ab BCHHO YREIHYHM b
1 COOTBETCT B
: AMYI0 BEAHMHHY D4, »
YMmensiium Teneps b, Ha 10CTATOUMHO My pH HEKOTOPOM § > P, TO MAKCHMAILHO

. TR /
[Tpu 5TOM ecnu eymecTBYIOT NON0KHTEIBHBIC 3umu£;lﬂ ’,.F (o - ], s e w5 e, 153 90
o af= ) — + u
AONMYCTUMOE [PUPAUICHHE b, ., PABHO S @y = b, 4 ”)c-,-};? ;1 " . jal neilai iy
THAMEHUC NpUpameHus obecicynBacT BHINQIHCHHE Pa“““h Iﬂ};-:i };.“:J]{a b )g"? <0 :
" . - + ) " [ d
AOIHHO BRITIONHATRCA HEPABEHCTBO b, g" + i pl@n = Pn Wy el

'y - < 1/g". OKoHHATENbBHO HMECM!
Buinonuss te ke aelictus, nony4iM fu, m(du b.)=l¢q

_II.JJ_ .'ril:“" -
c 6 NCTH.
ITOT BRIBOJL CHIPABCIHE U1 00K THIOB npoH3Boa
4 OCTATOYHO MAJIY0 BCIHUHHY H COOTBETCTBEHHO
pua 0) TaKHM obpaszom, TTOOBL 3TO HE NOBINHAIO
17 (a, = b,) <1/g”. Yeenuunm Teneps na jo-
JR Li
enpmnm b, B pesynnrare nonyuum:

bn}"__ ]"Irqjl‘ {4:|

Mycrs Teneps p > 1. Moxno ymerbwutk b,
YECAHYHTE h.r:-1 (:JTE'I BCIIMYHHA 11cpm]|a=[anblm pa
HA APYTHE IHaYCHUs b, AHAJNOTHYHO T'IW—'”"JIE'"““_“T}I\HIm -
CTATOYHO ."..a‘lu_l]}ﬂ{_j “U“HHHH}" 'III':'.'?'ﬂ" = D H L:OOT“'L['LJ'H'L

¥
Sarpl@uip = by, )= 1/g" .
[lpn 5ToM BEIMOARAIOTEA CACAYOIIHE HE

1) B cuny wexomnuix NpeaAnouomcHHH
BCICACTRHC BOTHYTOCTH NPOH3BOJCTBCHHBIX € o "
OMIBOCTRA _f:,a,-f'[”n =B} < Juri (= w)-

LeTOHEY HEPABCHCTRE

F-':IH-CHC THd.
i1~ JI""lp E = e = Jin, ,l:]{'”fr: th] = -!F'-'”. OTRYA
j}vrlkllliii _J",-:-j..fﬂm;- 1 'il-"n‘-,r' 1.]I = .ﬂ".-r*,r-'(“u - lil:'u]':.

2) BCACACTBHE ACnpCCCHBHOCTH TTP
OxonuarensHo noxyHnin NpOTHBOPCINBY IO

1

= .-|I|r={“.li"_|“‘ 17
o

[Tpyn p = 1 u3 ycnopus (4) seirekact, 110 Sirik@n = ba
TpedoBANOCEH 10KATATE.

e b Y= filoa,—b }‘i—l-
.Ihrjlp I} E_f.-r‘,rll”u ]rr = Jn+] i ] = {I||'

y=fr(a, - by)= Vg, Te. a,= b, = 1,,, 9O N

rH b JNIBHBIY BEAHYHH HC MEHEE IBYN!
CAOBATENBIOCTH {h,} DONDKATENLH y

/L L v owsaesr oun () 0N . fax=1t
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94 BPOHIITEHH

— NOCAENOBATENLHOCTE (a2, gy, ...} —

(foax(ao)s - fo.wlao)s foaa(t0), s Frawnrllins): 0500 ),
— 34TPAThl HA MIPOHIBOACTBO (PCHHBECTHIHH) —

(Fo.y(@0)s .- fro (@) 15, s 1320 0,200 )

[Ipu sToM BosMmOkHE cnyuan s = 0, 8 = co. CpencTha, HANPABTACMEIE Hi PCHHBECTHIHN, pacTyT A0
MOMEHTA &, @ 3aTeM YMeHBITAIOTCA.

[TpoBepuM KOPPEKTHOCTE BEITHCAHHOTO BRIpasKcHua. s 3T0ro Hajlo yOCAUTLCH B TOM, UTO €CJIH
; & * - —
tf,; cymecTsyeT (a Torna cymectsyer u (1), To fi.,(17)>t}.,. Jeficteurensro, (¢ =i, - OTciona
BCIIE/ICTBHE HEBBIPOGKICHHOCTH W BO3pACTARHA fi,(£1)= fiy (t1)) = tEur-
PaccMOTpHM BCe BOIMOKHBIC CHTYALHH,
ar J F >T0OM
1. He cywecTryer 3HaucHuii 1; au npy kakux k& Dto osuauaet, uro f;(0) = l/g, oTyaa ¢ yuero
OTPAHHYCHHH CPaBCANINBO HepasencTro f (1) < /g, a Toraa f,(1) < (/g npH BCEX .

i 3 : y LIV-
Mpepnowenne 2. B cayvae | onmumansHoi aeisemen cmpamezus q‘bumrm—uc?not)ﬂﬂ'”“" - BLE: D)
wennble cpedemea ¢ movenm | nado uspacxedoeams na nompetnenue.

=, N . &=
AokasatenscTBo. CpaBHHM CTPATErHI0 (HPMEI-OAHOANEBKH ¢ MODOH aapTCpHATHBHO! i

n
nesast yHkuss PHPMEI-OHOAHEBKH PaBHa a,q = fi{ag)g, nna ankTepHATHBHO! CTpaTCrHH = Zb,,q

n=1
IPH BHINIONMHEHHH yenoeuii (1), (2). Mmeem:
' u _ — b by o ..'I.bi
fi2=_.f2{{f|_h|)5a_l_]| l.';‘]_zf:'.‘{ag—IE-J])"_:{“—E;‘E—EE“.,GH+|:::-0_1._‘7_1-._ a1 o &
ql & q q

rn
o : e i THA TTPROHE-
YMHOMAA nocHeHee HEPABEHCTRO Ha g"' !, NONYYHM: E b;q'<a,q, T.e. cTpaTel Hsl 3AKPL p

i=1]

BOJICTEA HA NEPROM IIATE — B YHCAE ONTHMATEHEIX,
ua ;. nNpx-

: i . - T 3uaueH
2, Jlna konesHOTO (NOAOKHTENLHOTO) YHCIA MOMEHTOR BPEMEHH CyLIECTBYIOT 314 71(0)=1/g

HEM k — MAKCHMANLHLIA H3 TAKUX HHACKCOB. DTO 03HAYAET, UTO £1(0)> /g mpn s = k, nipH

IpH § = k. ;

I - 7 B NOCJICAO-
2A. fo.s(a0) =17 npu Beex s, npu kotopeix 1 eywectpyer. Tora no npeinoKeHio

BATENLHOCTH (b, by, ...) uMeeTea onun Henyneroii snement.

7 omemenm 8 1o-

[Tpeniose ’ T ¥ , a 2 G0
Ipennomenne 3. Maxcusym yenesoii dyuryuu docmuzaemen, xo20a HENYIE wa mecme

CACOOBAMENLHOCTIY CYMM, NANPAGHACMBIX 6 nompeGumensckuii cexmop, PAcRONONCEN
¢ wovepom k.
COOTBET-

. v - e ] r 3
Hokazarenscreo. Mockonnky nocnenosarenbnoctn {finmlag)} Bospacract, a (1, coF
’ .

- . . n { . = f
CTBCHHO, yObIRACT, TO B Ciiyuae 2A Jo, (@) Zmin{tf) npu Beex s, B 4aCTHOCTH, Joo.s nlde) =
"1 \ " = = > X
? CpaeHim 3HAYCHAA UEACREBIX (PyHKUMIE s Nocne 0BaTCIBHOCTEH CYMM, ”ar'pﬂm'mﬂl? iq. _1l,ay
rPEOUCHHE, Y OIHOM U3 KOTOPLIX eAHHCTBEHHKI HEHYJICBOI ATEMEHT PacojioKeH Ha MCCTo - 0
BTOpOH — HA MccTe 5, QM pam“ﬂf;"u‘_ |+(“u}5f 1 J,rm .\-;[ﬂu)ﬁ‘" =.£U;“ . u{ffn]:”fx COOTECTCTECIIHD.

; ao )4,
Hockonbky fio, . 1y{aq) 17, To u3 croiictn dynkmmii caeayet, aro (o s (@) = Jios nldo
a Toraa

a no-

. Jw, o 1yla _ ]
Jow.olag)g” = = ‘I']( g 4" = fioo (@) q I

q
Taxum obpazoM, B ONTHMANBHOM BEKTOPE ©ANHCTBCHHAN HCHYIIEBads KOMIIQHCHTA Hax0oAHTCH
MAKCHMAIBRHRO TAJILHEM MOMYCTHMOM MECTE, 4To U TPeBoBaoch ADKa3aTh.
T iy £ N 2l 0 PR
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L0 fio, s\ ip) 7y UPH HEKOTOPOM 3. 1LOCKOJBKY NOCACAOBATENLHOCTE {/; | YOBIBACT, & {Jp 0!
BOIPACTACT, TO CYIHIECTBYET TaKoe P, 40 .férJ “m“} - !3 npu § =p u fu'rr ..--,{Hn)f' !.-:- npH § < . B aroM
CAYHAE B ONTHMAIBALIA BEKTOP MOKET BOHTH HECKOIL KO HEHVIICREX KoMnoHeHT. PasymeeTca, HX HET B

ILOHOMMKA W MATEMATHUYECKHE METOJILI  tom 48 Ned

OF ONTHUMAJIBHOM PACIPEAEJEHWUM CPEACTB JENPECCHBHBIX NMPOM3BOACTB 95

MOMEHTEI BPEMCHH, PH KOTOPEIX He cymiectsyeT (7. Takim o6pasom, B ONTHMATEHOM BEKTOPE HHEIO
HCHYIICBRIX KOMITOHCHT KOHCUYHOC,

lI]]ﬂJ‘Lr[ﬂmEHHE 4. Hﬂpl‘iﬂ!} H(‘,’H_]r".-'f&'f:‘ﬂﬂ HG.I'IIH@”I‘-?””HH? & ORMUM@LIbHOM sEKape Hergemes Kowno-
HERMIQ © HOMELaM =8

. r *

NMokaszatenbetso. Bes OrpaHHHeHH oDUIHOCTH MOMHO CqH_TﬂT:L,, ytop = 1,76, ;I, —-_ﬁ((m}.} £ X
PaccMOTPHM [ICPBEIE JIBA 3NEMEHTA JIBYX NOCACA0BATCNEHOCTCH TPH k=1mn k=2 (ecnn J’:‘ Ly-
LICCTBYCT), ¥ KOTOPbIX BCE OCTANBHEIE 3JIEMEHTBI COBMAIRAIOT. Mpu k=1 3mH NIEMCHTH deHh,I
(a,— 17, /(7)Y =13), npu k=2—- (0, fia)) —t¥). CoorBeTcTBYHIHC OTPE3IKH LEIACBBIX Py HEINH

Ll - 2 o - . ._} ; _
avetor Ui (a, — t1)g + (f(17) —13)g” v (f{a,)—13)g", a nx pasHoCTh 1
. 2 _ *Y o - AT Ng” =
(a1 - 1)g + (51 - 13097 = (alan) ~ )g” = (ar = 11)g = (ala) = 21D
= (@~ 11)g - HE)N @ —1Dg* = (@~ D= LE >0,

HOCKONEKY B (tfa)eE(tt.a) u j,_;(fsj < 1/g. Tlpennoxenie JIOKAZAHO.
wicHa ONTHMalbHOI MOCIEN0BATENBHOCTH, TO CTONb

ejieBble QYHKUHH TIPH OOCACAHHX HEHY-
cene onu oba monycthmen. Lenesee

F41 40, Bo BTOpOM —

Yro KacacrTes NoclenHeIro HE:H}".I'I.CB{JI'U‘
O/IHOZHAYHO ONPCACHNTE ero HeBo3MOKHO., CpaBHHM
ACBBIX KOMIOHCHTAX BCKTOpAa B MOMEHTH K +85 M k+s 7 L, . )
(yskumMn ornrualoTes aByMa cnaracMmeimp B ICPBOM CIyHace .ﬂ-f‘:'—!“m q ‘
frssir(8825) — £ t]q“"’“ +forpaa(fh H}q"”ﬂ, BrinTas H3 BTOPOil CyMMBl NEPBYIO 1 NOACANE Ha

*+5- R h—+ x4 543 -5 !

: r _Tem camMbiyM, AOCTATOUHBIM (1o He neobxoauMBIM!)

Edxgil * *
JRLNN] ) A [ I
] : YUHM BEJIHYUMHY fioyan(llaye1 )G = Thrss SBAAETCH BHITONHEHHE HEPABEHCTRA

YCIOBHCM IIPOOIKEHNS NPOH3BOACTECHHON JeA TEABHOCTH

Sivesafiesnn) 1 (5)
f:-l._-:-i—[ q f 1 i
B LIRCT”DCTH‘ CCIH 3TO EI(‘:]‘!‘&BCHUTN]‘ Hap}”"l'._]c']‘cﬂ JUIH MDS‘C"TCHS BDQMCH“ hE et 1A l:” — K K=

\ A TIPOIIECT FILYET TIPeKpa-
CHMAJILHBIF MOMEHT, Ul KOTOPOTO CYUICCTBYCT 1 ), TO NPO3ROACTRCHIBI FPOHECE CACAYET HPEKpE

THTE HE NTO3AHEC MOMCHTA ¥,

3. Bemnannnt ¢ cyuiectrytor npn peex £. it r

Npeanowkenne 5. B eaywae 3 fio (@) = £ #pu docmameuno Goabux k.

Hdoxazarenscreo. Mycrs 370 HCBCPHO, T.C. Jeo.(@) S i W ]mcj ]ﬁ HPMGMO[.E\HTCH{E!M.:W
{11} yOmBaer, a Wowlay)} — BozpacTacT. Orcloia BETCKACT, 4T fio.olag) = *llﬂl"s_' npuHeM npeacn s
NPaBoi YACTH nonoNMTe b, F3 caoiicTs dyH KM CASIYET, 4T0 Ha HHTCPRANC (EL !u!‘}_rf) CrIparen-

JTHBEI HCPaBCHCTBﬂ Jlrl.'{:i E IJ,I"?I| '|'.'D-_Ifi{-r) 2 f_.‘;f}'. NOCKOJILEY Jﬁ'{n} = ﬂ. Ho Torma

. iy . i ) :b—rl_
_ful,[}(”l:}:: ? _.ﬂ[p_g]{an}:_’ T aaees _Jqull_.h{nm S *

q° iq
T.C. Jim-ﬂ!],i:(”ﬂ) =+ 0o — NPOTHROPEUHE.
» oy
B 9toM cayuac ananus me orimuacres ot 2b. [leppoc HeHyiesoe NOCTYIICHUC CPEICTE B 110-

TRCOHTCALCK 1T COKTOP B ONTHMAILHOM PEHHME OCYUICCTBAACTCH B NCPBBIH MOMEHT, NPH KOTOPOM
Joo.lag) = 1], HO nponsBOACTBEH B NPOLCCE MOKKCT NPOAOIKATLCA HCOTPAHHUCHHO 10110,

Hrorom npogesicnioro aHanM3a ABIACTCS CileAyioman TCopeMa.
Teopema 2. [lan denpeccusnn npouscodcme:

—ecr 0y = Vg, mo onmusaibnd HOCACOOERMETBHOCTTh pm.'.'l.‘mjfl‘h’ Ha nompetaenie uneent gud
olay), 0, 0, .Y (pupma-odnodneera).

. . < = ¥ o, ' 11 - o, y 3
—ecan fi, (ay) =¥ o acex S, AP KOMOPHLX Geauyuna 1, Cyujecmeyem u k — Makcusansubi uz
sl ' i R R I Vo AR T RS O ORI R
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96 BPOHIITEHH

= ORMUMATBHOE .HDCJTE{jt}&ﬂﬂﬁ:'ﬂbﬂﬂ(_'!?!b npu HEKonopons F= k;

— ECRu {: CYUfECmEYIonm Npu 8Cex FHAYeNUax s, mo onmumatbiidn ROCTedoaameTbiacith HAMEEnT
mMom Jee gud, Umo U ¢ npedbidyeM cayuae, 1o ¥ Mojcem Gbimeb Deckonewnbim.

4. TIPUMEP
Paccmorpum cemeiicto apobuo nuneiinsix Gyukunii £(0) = a(l + Un)ti(t + b), a, b >0, n = 1,
2..... DTi GYHKUMH BOrHYTHIC, BO3PACTAIOINE H OrPAHHYCHHBIC B COBOKYMHOCTH qucnom 2a. [la-
aee fi(1) = f(1) — NpOM3BOHLIE OPAHHYCHB B COROKYnHOCTH Beanunnoii 2a/h. Taxnm obpasom,
at

orpanuuenna 1-6 smnonusiorea. Mockonsky (1) = lim f,(¢) = f(0) = albh, To ycnosuc HCBbI-
R =00

3
t+h
poaACHHOCTH uMeer Bua a/h = 1. Orciona creayer, uto npu a/b = 1/g 3HaucHus [ cymecTBYWOT IpH
mobbixX 1, a npu | < a/b < /g oun onpeaencusl npu 7 < [ag/(b—ag)] = n*. Tlpn 5THX 3HAUCHUAX 1
CMpaBeANHBO paBencTso: ¢ = (abg(l +1/m))"* - b.

K

HMocrartounoe yenosre (5) NpogoiKeHHs NPOHIBOACTBEHHOIO MpouUecca B MOMEHT # (B cny4ac
CYMIECTROBAHAS 3HAUSHHA [, ;) HMEET B

foths) _a(l+1(n+2)) 1
Lo tne) +b i
TlomyucHROE HEPABEHCTRO PABHOCHIBHO HCPABEHCTBY
aq _ (n+1)(n+3) 1
b (n+2)°

Monaras x = n + 2, umeem:

(n+ 2)1 i

| _ N . Or-
Ipu x > 1 (T.e. npn nonomuTebHBIX 1) TOCIIGNHEE BHIPAKCHHE BOZPACTACT, €10 MPCACT imuc:[cl'rngn—
Cloag, ecnn ag/b = 1, o peannsyeres cnyuail 3, npuyeM npH onTHMaNbHOH CTpaTeritl npoH3BOlL
HBIH DPOHECE nposomkaeTes DECKOHEYHO.

: nyyac
[ycrs Teneps | < a/b < 1/g. Byaem cumtars, uto [ag/(h - ag)] = n* = 1, B IPOTHBHOM C1Y

PeANHIYETCS TPUBHANLHAA CHTYALMA (HPMBI-0IHOANEBKH. PaccMoTpHM fiBa CiyHast.

(r+1)(n+3) - i +x—1

OMCHTR n*

1. Tiyers f; <* =p* NBHOI cTpaTeriy Ao M
YCTh fio, . (Gg) =17 npu Beex s < n*. Tlo Teopeme 2, B onTHMA P pebiene,

PACXO/IbI Ha NOTPeGieHHe OTCYTCTRYIOT, B MOMEHT ;° BCE TIONTYHeHHBIE CPE/ICTRA HAYT Ha NOT
H MPOW3BOACTBO TTPCKPAaLIaeTCs.

- o ~ CHCTRO
2. [lycte cymecrByeT moment n**<n Takoii, uto npu §<n"" BLIIONHACTCA HCPAB
Ju.slagy=t7, anpu n = n** ouo napymaercs.

5 ? Toraa B 07—
2A. Tycrs npn Beex n < n** BunonnseTeA HepabencTso ag/b > (n + 1)%(n +3)/(n +2)°. Toraa i
THMAIBHOH CTpaTeruu Ilm'pcﬁnulmc o momenrta nt* OTCYTCTBYCT, 3aTCM NPOAOIHKACTCH o MOoM c
L]
i, & TIOCHC NPOH3B0ACTREO MPCKPAacTcs.

wEE o

2B. Cymectsyer Moment #*** < n* takoii, wro ag/b > (n + 1)%(n + 3)(n + 2)* npu n =7 T nf|l~
ﬂqff] = {'” + 1]?(” E B}f(!? I 2}3 npu n = " B oaTom CIyUac BHA ONTHMAN EHOH CTPATCTHH 3E|IHILH‘HTEI
COOTHOLIEHS MEHCITY H** u ”*u-‘ Ecnw "am = H“**, TO PacXo/bl Ha nU-;-chJlCHHC ansrcH OT MOME o
n** o n**F; ecnm n®t = ntt, HOTPeBICHHE OTCYTCTRBYET A0 MOMEHTA n**, mee cpeacrea B OTOT MOME
NOCTYNAT B NOTPEOUTENBCKHI CEKTOD, H NPOUIBOACTEO NPEKPaIiacTes.

5. CBOMCTBA PEIIEHHUS 3AJAUN (1)~(3) AN CTABMJIBHBIX NMPOM3BOACTB

Mockonbiky cTabHIBHEBIC NPORZRONCTEA COMNACHO JAHHEBIM ONPEACICHHAM BXOAAT B KI1ACC fenpee-

Eme et TE RS PNETTE " = mmmmenrer s B Cessaruad UTO
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CeFLIFELIM Ay 1A WL POl YL WL L MMELBNBRLE G Jju] CLIHH AJIH HHX BBEITCKOGL 3 1 L.UJJL.-l\'J Bl Ly WA LIVIW L paEmsy
ciiy4ait 2 B 3TOM ciiydae HEROIMOWEH, KPOME TOTD, B 3TOM ciiydae yenosre (5) umeer sua fi 2 1 L,
rAe {° — NoJOMHTENTEHBIA kopenb ypasuenns /() = 1/g. Tlockonsky /'(f) = /g npu £ € (0, ), ycnoBne
(5) cripaBpe/ U B0 [P CYUIECTROBAHMA Belmunun (. OTcrona ClHpaBSIinBa TEOPCMA.

IKOHOMHUKA M MATEMATHMECKME METOJIBI  tom 48 Ned4 2012

OB ONTHMAJIbHOM PACIIPEJAEJEHUH CPEACTB JIEMPECCHBHBIX [POM3BOICTE 97

Teopema 3. Jlust cmabuibnnx ApOUsE00CME ONMUMATBHBIT GeKMOp noMmpetienua umeem 6u0:
1) npue f1(0) < 1/qg = amo (f (ay), 0, 0, ...) (pupma-odnodnesxa);
{ : OMEE =% it -1 *, ), 20 Hucho Hynel pasho
2) npu (0) > g —smo (0, ..., 0, S kag) =1 et -t r.j'r{’ ) ) ) f
s e e a : .
MURUMQTBIOMY D, npU KomOpoM fu@g)> (%, fypy =1 °f °..-° ] (m-e.p pas)

DTOT pesynrTaT aHanoruuck nonyuennomy s (Beacnsinii, 2007, i 5} Imtmﬂbtfl,m orpe3ok 0e3
norpetncHua Tam Hassan *n CPHOI0M IroAoAanua’ . Crabunuzanma nr:'l'pcﬁucr-:lm c :mmmzpﬂoﬂrs Mlﬁfﬂtil;j
T2 AHAJNOTHYHA M3BCCTHOMY ““30J0TOMY HPaBHIy HHBECTHPOBAHIA S !
Benennkwuii, 2007, rn. 5).

6. SAKJIIOYEHHE

[IPOH3BOACTBO H norpeblieHHe & ciydae

Hee “Ie :peacTs Ha e
CCICNOBAHO ONTHMANLHOC PAcnpeac/icHUE CPel % G e

- Hi
ACNPECCHBHOIO NPON3BOACTEL. YCTAHOBAEHO, YTO B 3aBHCHMOCTH OT e S HE
ABNACTCH CTpaTerda OJIHOrO U3 CICOyHOIMHX BIOB.

. ; {HEIX CPEACTB HA NO-
. TIpekpaitienne ACATeBHOCT HEPe3 oM ¢ PACKONOBAHHACHM BCEX Sl L e )

TpebneHue (pupma-onnonnenka). .
{natmnnclmc cpencTs — “MEepHOL TOI0Ad-

2. = i chnenns -
Hesrensnocts B Teuenue paaa et fe3 noTp HTENECKHIT CeKTop.

. —— rpel
HHA") ¢ NOCHEAYIONHM PA30BBIM HANPABICHHCM BCCX CPEACTE B 1OTP <
« ner Gez noTpeGaeHis TPH JANBHCHINEM cke-

3. Nesre N ] CCKONBKH
AESTETLHOGTE B TCHCHHG OLHOTD HAE HECKD eT ¢ NOCNeIYIOINHM NPeKpalllenneM

TOIIHOM PACXOAOBAHNY CPEACTB Ha norpebaente B TCHEHHE piss
I]I)QII'} BONCTERA.

THE.
4. To e camoe, HO Ha GeckOHEHHOM BPEMCHHOM TPOMETY

Ormertum ror dakxt, uro B onTHMATEHOM CIYHAC "UTPEEHC””G Hm:::r:moq;{-l,]:iT:i:;:[:;:nE:.r: ::j-
PCPBIBOB B TeucHuc pajga net (Geckoncuno aoaro i CTaDHT:Hm‘K ulc-mc:lu;mr npH ﬁcﬂpﬂccnmlﬂﬂ
NAITBHBIM “NICPHOAOM TOoanns”, DTOT BHIBOA TPCACTABIACTES -L:::m Ha m'-imln:c Gyiymcc.
NPON3BOACTBE Fluucnccﬂuﬁp:r_mo OTKNANKIBATD “n-rpcﬁncm-[c B HaACH] )

1 . TAPHEIE PACCYRICHHX.
JokasarenseTea X yrBepHKACHHil OCHOBBIBAIOTCA HE NCMEHTap paccy

J1fi POrPECCHPYIOLINX IPOH3BOACTE OCTAETCH

. . ; areruii
Bonpoc o6 onucanuu ommimaneHLx cTparer anpHMEp MEPHOAHUECKIX BO BPEMCHH NPO-

- - T[
OTKpPBITEIM. Takke uuTepeeen anamms u Apyrux ciyHacs
HIROACTBCHHBLIX hy HKILII,

CIMCOK JINTEPATYPbI

) 7): OWTHMH3ALMOHHBIE MOE/H PACIPE/CIEHUS K-
bapraaos C.A., Baxynen O.H Fypeesa H.B. »n Ap. (2002):
-A., <y WH., T e o MY PAH.
BECTHIMR Ha 1peipua T 1o BHias jeareibHot . M.
Beaenwsknii B.3. (2007): Onrpvanmoisie Moaen 2800
Bponmreiin .M. (2005): Onramusauns spemenion P
MOV wndyempuaibioi siamenamuia. T 8. Ml o
Harpuwianrarop M, (2002); Maremarnyeckie mMeToLbl SITHMAZAIIH B IKoHoMimeckan teopui. M. Adipic-
Hpece.

omuueckoil gunamnkn. M: Hayia.

yETYPEl HHBECTHUHOHHOTD NPOEKT ("m;”]m._.‘.“ﬁ

Kocrpomckoii M.B (2010} DeosomMpuccKas CyIHOCTh HHBECTHURE K cOepesKeH i 11X '.t_lla-le_ml-:' B YCIOBEMAX
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On Optimal Resources Allocation of the Depressive Enterprises

E.M. Bronshtein

We consider the optimization problem of the economic dynamics of the funds disiribution deri '*'f—‘d
from production activities, to production and consumption sectors on an infinife time interval for
the variable production function. For depressive (and stable) enterprises we set properties ol the
solution.
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