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060CcHOBaHKE YPOBHS CTOMKOCTU BbIYMCUTE/NbHBIX CETEM K BO3AEHUCTBUIO
MOLLHbIX 3/IEKTPOMArHMTHbIX U3/Ty4E€HUI1 HA OCHOBE KpUTepus
«3((eKTUBHOCTb-CTOUMOCTb»

Cmames noceqwieHa peweHuo 3a0ayu no obecneyeHuto CmMoUKOCmMuU cpedcms B8bI4UCIUMENbHOU
MexHUKU K 8030elicmeuto MOUJHbIX 3/IEKMPOMA2HUMHbIX U3/ydeHull. PeweHue 0aHHoU 3adayu € uc-
Nno/Ib308aHUEM pac4emHo-3KCnepuMeHmasnabHol MemoduKU N0380/1U/I0 HG 0CHOBE 3KCnepuMeHma onpe-
denumes (yHKUUOHAbHYIO 308UCUMOCMb NOKA3amess CmMoUKoCmMU 8bl4UC/IUMENbHOU cemu om napa-
mempos IMU u ucnons3oeame e20 8 ddsbHeliweM 8 ONMUMU3AUUOHHOU 3adadye ebibopa Komniaekca
cpedcme 3aujumsi C MUHUMA/IbHOU CMOUMOCMbIO.

BsepeHue

OpHOWM M3 BaxHbIX 3afad, CBA3AHHbIX C pa3paboTKoi CpeacTB BbluMCAMTENbHOW TexHWUkn (CBT),
SBNSeTc 3apada obecneyeHus CTOMKOCTM K BO3LEMCTBMIO MOLLHbIX 3N1€KTPOMArHUTHbIX U3Ny4yeHui
(3MW) ecTecTBEHHOIO M MCKYCCTBEHHOrO npoucxoxaeHus [1-4]. Mo csoeMy coaepxaHuio U obbemy
NMPOBOAMMbIX MEPONPUITUI 3Ta 3aa4a IBNSETCS MHOrO3TanHoOM 1 BKAKOYAeT B cebs MeponpusaTus no
3awmTe otr MU B npouecce Bcero xunsHeHHoro uukna CBT.

Ha atane npoekTMpOBaHMS, OCHOBHbIM COAEpPXXaHWEM KOTOPOro SBNSIETCS CMHTE3 M aHaNM3 Bapu-
aQHTOB MOCTPOEHMS PaaMo3neKTpoHHOM annapatypbl CBT, onpenensitowmmMmn SBASKOTCS MCCNen0BaHUS
Ha OCHOBe MaTemMaTu4yeckux mogenein. [1pu 3ToM 060CHOBLIBAETCS AOMONHUTENbHbIN 06beM 060pya0-
BaHMS M annapaTtypbl Ana obecneyeHns CTOMKOCTU. ECTeCTBEHHO, MCMONb30BaHWE annapaTypHOW U3-
6bITOYHOCTM NpUBeaET K yaopoxaHuto CBT.

B cBA3M C 3TMM BO3HMKAET 3a4a4a ONTMMMU3ALMK, 3aK/I0HAOLLAACS B BbIOOpe BapuaHTa 3alumTbl C
MWHMMANIbHbIMM 3aTpaTamMu Npu obecnevyeHnn 3a4aHHOr0 YPOBHS CTOMKOCTU. Hanbonee CNOXHbIM B
3TOVM 3afave aBngeTcs onpeneneHne GyHKUMOHANbHOM 3aBMCMMOCTM NOKa3aTens CTOMKOCTMU OT napa-
mMeTpoB DMU 1 npumMeHsieMbiX CPeACTB 3aLMTbl C Y4ETOM CTOMMOCTHbIX 3aTpaT.

[ns peweHns gaHHOM 3a4auu NpennaraeTcs pacyeTHO-3KCNepMMeEHTaNbHAs MeToAMKa, NO3BONS-
lOLLAS HA OCHOBE 3KCNepuMeHTa onpenenvntb PYHKLUMOHANbHYH 33aBMCMMOCTb MNOKa3aTens CTOMKOCTU
BbIUMC/IMTENBHOM CeTH OT napameTpoB MU u ncnonb3oBaTh €ro B AanbHeNWeM B ONTUMMU3ALUOHHOMN
3apaye BbIbOpa KOMMNeKca CPpeaCcTB 3alMThbl C 3aaHHOM CTOMMOCTbIO.

JKCcnepuMMEeHTaIbHAs OLLeHKa CTOMKOCTU BbIYMC/IMTENbHOM CeTU K Bo3aencTBuio MU

[nga onpeneneHHoOCTM pacCMaTpPUBAETCA OAHOPAHIOBas SI0KanbHag BbluncauTenoHas cetb (/1BC).
B kauectBe Bo3mencrayowero daktopa paccMaTpuBaeTcs anekTtpuyeckas (E) coctasnsowag nons
OMMW. OueHnBaeMbIM NokasaTeneM CTOMKOCTHU SBASack NponyckHas cnocobHoctb (/7). Ans onpenene-
HMA 3aBucumocTn 1 ot E 1 t 6bin NpoBedeH IKCNepUMEHT NO nepeaaye cepuun NaketoB COOOLWEeHUN
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Mexay ABYMS nepcoHanbHbiMu Komnbtotepamu (MK) no ctaHAapTHOM NMHWMM CBA3WM B COOTBETCTBUM C
npotokonoMm Ethernet B ycnoBusx BO34eNCTBMS CEPUM CBEPXKOPOTKMX MMMYNbCOB C AANTENbHOCTbIO
2Hcun E=1...10kB/M.

B pe3ynbrarte akcnepmumeHTa 6bin onpepeneH ypoeHb ctorkoctn JIBC k SMU ¢ 3apaHHbIMUM napa-
MeTpaMu: MUHUMANIbHOE 3HayeHue HanpskeHHocTn nons E=2kB/M, npu koTopom Habniopanuco
nepBOHaYanbHble MPU3HAKM HapyLIEHUS nepefayn COODOLWEeHMI B CEeTU, a TaKXKe MonayvyeHa 3aBUCK -
MOCTb NponyckHOM cnocobHoctu JIBC npu pasnnyHbix 3Ha4YeHUax E B TeYeHne MHTepBana BpeMeHu
HabnoaeHus (pucyHok 1).
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PucyHok 1 - 3aBucmMocTb nponyckHon cnocobHoctu JIBC ot 3HaueHu £ B xofe 3KCnepuMMeHTa

Kak BMAHO U3 pUCYHKa, NpY OTCYTCTBMU BO3AEMCTBMIM NPOMNYCKHAs CNOCOBHOCTb paBHsnack 10 M6/c,
4TO COOTBETCTBOBANO MAKCMMasbHOM 3arpyske NMHUM CBa3u. B MoMeHTbl Bo3pewcteus &, ¢,, &, &,
t, Habnopganucb peskune ckauku M3MeHeHMs NPOMyCKHOM cnocobHOCTM B pe3ynbTaTe Bo3aencTemin SMU
C GWKeMpoBaHHbIMM  3HaveHmamu E,=2,0kB/M; E =19«kB/m; E,=18kB/M; E,=14kB/M,
E.=1,0kB/M u ee BoccTaHOBNEHMS 40 NMEPBOHAYAIbHOMO 3HAUYEHUS NMOC/IE BO3AENCTBUS.

B obweM cnyyae pucyHok 1 oTpaxkaeT 3aBMCMMOCTb NMPOMYCKHOM CNOCOOHOCTM OT BPEMEHU BO3-
[eCTBUS t NPU MIHOBEHHBIX 3HAYEHMSIX HanpskeHHOCTH nonst SMU E=E_ te. [(E=E,, ), Bo3-
nenctena T npu GUKCUPOBAHHbIX 3HaYeHusx E. YTobbl OLeHUTb M3MEeHEeHUs NPONYCKHOM CNOCOBHO-
CTU B 3aBUCUMOCTM HE TOJIbKO OT BPEMEHM t, HO U OT HEMPEPbLIBHO U3MEHSIOLWMXCS B HEKOTOPOM MUH-
TepBane 3HAYeHWW HanpsXKEHHOCTM E, HeO6XOAMMO NONYYUTb YpaBHEHWe, CBS3bIBAOLLEE 33aBUCHU-
moctb [1(E,7).

OnHaKo Kak BUOHO M3 PUCYHKA 1, HENMHEWHbIA XapaKTep U3MeHeHWUs NPOMYCKHOM CnocobHOCTH
JIBC oT BennuunH ¢akTopoB BO3AENCTBUS U UX NEPEKPECTHOIO BAMAHUS TpebyeT co34aHUSA AOMNONHU -
TeNbHbIX reHepaTopoB DMW, 4To BO MHOIOM YCIOXHSAET 3a4a4y. PeweHne 3aaaum no oueHkKe Nponyck-
HOM CNOCOBHOCTM B YC/NIOBUSX OAHOBPEMEHHONO M3MEHEHUs ABYX NapaMeTpoB £ u T B HacTosuiee
BpPEMS peLlaeTcs aHaNMTMYeCKMM CNoCcOobOM Ha OCHOBe Bbibopa MaTeMaTM4ecKon yHKUMM OTKIMKA
cucTeMbl cneumanbHoro Bnaa [1]. MyHKUmMa oTKAMKA — 3TO 3aBUCMMOCTb MAaTEMATUYECKOro OXUAAHMS
BE/IMYMHbI U3MEPSEMOM XapaKTePUCTUKM OT 3HAYEHMI BO3AENCTBYOLWMX GakTopoB. B Hawem cnyyae
N3MEepSeMOi xapaKTepPUCTUKON ABNSETC NponyckHas cnocobHocts — [1(E, 7).

OTctofa MOXHO 3anucaTb:

I7(E,r):/70~f(E,r) , (1)
rae: 1, - HauanbHOe 3HauYeHKne NPOMYCKHOM CNOCOBHOCTU 6e3 BO3AENCTBUS;
f(E,T) - dyHKUMS OTKAMKA.

[nsa BbIOpaHHbIX HaKTOPOB BO3AENCTBMSA UMEET CMbICT NPeACTaBUTb QYHKLMIO OTKIMKA B hopMme,
oTpaxaiwuwern gusnyeckme npoueccol, npoucxoaawue B annapatype JIBC npu Bo3gericteun MU,
B HacTosWwee BpemMsi U3BECTHbI MEXaHM3Mbl BO34enCTBMA IMU, npuBoaswme K 0TKasy annapaTypsl.
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JTO TennoBOM MAU SNEKTPUYECKUA MpoBOM 3a CYET HABOAMMbBIX TOKOB M HAMPSXKEHUN B dNeMeHTax
JIBC. OTctoga MOXHO ONyCTUTb, YTO 3HAYEHMSI MMMY/IbCOB TOKA, HABOAMMbIX B anemeHTax JIBC, 6yoyT
3aBUCETb OT CKOPOCTU «BBPOCa» 3HEPrMn Ha 0bayyaeMbl INeMeHT B KOHCTpYKUumu annapatypsl JIBC
npu BosaencTeum nons SMW. 31o noaTBepXaatoT U AaHHble paboTbl [2]. CornacHo NpoBefeHHbIM 3KC-
nepuMeHTaM, CKOpOCTb BBOAA 3HeprumM uMMMynbcHboIM DMU gBnsnacb nNpsaMo NponopuUMOHANIbHON
HanpshkeHHoCcTU nonsi E n obpatHO NponopumMoHanbHOM AAUTENbHOCTM Bo3aencteusa T . Ucxops u3
3TOro, QYHKLUMS OTKIMKA MOXET ObITb XapakTepmn30BaHa BbIpAKEHUEM:

f(E,r):c(%)- )

OTtcropa:
n(E,r):no-[1—c-(§)] ) 3
n,(t,0)=m, (4)

rAe m — HavyanbHoOe 3HayeHue, KOTOpoe COOTBETCTBYET NponyckHon cnocobHoctu JIBC B oTcyTCTBME
Bo3aencTemg SMU.

B BbipaxxeHuM (3) BTOpPOM COMHOXMTENb NpeacTaBaseT cobov nepsble ABa YleHa pPasfoXeHUs B
pag Ternopa 3KCNOHeHUManbHOM GyHKUMKU. C yueToM 3TOr0 M HAYaNbHOrO YCNOBUS ypaBHeHue (3)
npuMeT BUA;

A(E, o) =m-e 17 ©

YacTHoe pelueHune ypaBHeHUS (5) No3BONSET OLEHUTb U3MEHEHME MPOMYCKHOM CNOCOBHOCTU Of -

HOBpPEMEHHO OT AByXx napameTpos IMW. Ipadmueckn 3asucumocts 1(E,7) npencrasnsieT coboit no-
BEPXHOCTb, BUA, KOTOPOW MPeACTaBiAEH Ha PUCYHKe 2.

It E) A m=10

E

PucyHok 2 - MosepxHocts [1(E,T)

MonyyeHHoe BbipaxkeHue (5) B pesynbtate npeobpa3oBaHUg 1 BBELEHUS B HEro KoadgduumeHTa,
XapaKTepU3yIoLLero CTerneHb BAUSHUS Ha MOKa3aTenb CTOMKOCTU CPeACTB 3alUMTbl, MOXeT BbiTb UC-
NoNb30BaHO M AN9 oueHkn ypoBHs ctonkoctu JIBC k Bosgenctamio DMN. O603HaumMM aaHHbie KO3 -
OUUMEHTBI, KaK K' - Ko3pduumMeHT ocnabneHuns j-ro cpeacTsa 3almTbl U3 HEKOTOPOro MHOXEeCTBA

ocn
cpeacts j=1,2,...,n.
Ecan B kauectBe 3awmTbl oT SMU mMcnonb3yeTcsa 3KpaH, TO pacyeT KoapduumeHTa ocnabneHuns
MPOW3BOAMTCS COMNACHO BblpaxeHuto [1]:
E
=— (6)

ocn ’
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roe E, - anexTpuueckas HanpsxkeHHOCTb Nons MU BosaeiicTBytowas Ha annapatypy JIBC po akpa-
Ha;

E - snekTpuueckas HanpsykeHHoCTb DMW, Bo3aencreytowero Ha JIBC nocne ocnabneHuns skpa-
HOM.

[ns cpenctsa 3awmThl TMNa orpanuunteneit K, ., MoxeT 6biTb onpeaeneH kak [2]:

K St (7)
ocn U ’
ozp

roe: U, - HanpskeHue, HaBoaMMoe Ha annapatype JIBC B pe3ynbtaTe Bo3aencteus IMU;

U,, — HanpseHWe orpaHnyeHus CpeacTsa 3allmTbl.

PaccMOTpUM BapuaHT 3awmTbl C UCNONb30BaHWEM 3KpaHa. [TpeacTtaBuM aneKTpuYecKyto Hanps-
KEHHOCTb E nMpou3BeseHWEM HanpsbkeHHOCTM £ Ha KoadduuMeHT ocnabneHus M ocCylwecTBuM

NMOACTAaHOBKY B BblpaxeHue (5), nonyymm:

ocn

H(E,r):me_c'( T (8)

2

B BbipaxeHuu (8) 3adpukcupyem Bpemsi T 1 0603HauUMM ero a. B pesynbrate nonyymm QyHKUMM
3aBMCMMOCTM NPOMYCKHOM CNOCOBHOCTM OT NEKTPUUECKOW HAaNpsSXKEHHOCTH E:
I_I(E):me—CaKm»E ) (9)
Bua 3asucumoctn [1(E) npumeT BUA, NPeACTaBNEHHbIN Ha PUCYHKE 3.

txy Y

PucyHok 3 - 3asucumoctb /1(E) npu 7 =const

i

TakvuM 0bpasoMm, nonobpas 3HaveHWe a M 3aaas KoapduumeHT ocnabnenns K, , i=1,...,n,no-
nyunm cemencteo GyHKumit 1(E) , xapakTepusyoLmx NpUMEHEHME KaXA0r0 13 BbIGPaHHbIX CPeACTB
3aLWNUTbI M UX KOMMNIEKCA (PUCYHOK 4).

() A\

PucyHok 4 - CemeitcTBo dyHKumin [1(E) npw pasnuuHbix kosdduumeHTax ocnabnenus K
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TakuM 06pasom, nonyyeHHble ypaBHeHMS (8), (9) NO3BONAKOT pacyeTHO-3KCNEepPUMEHTANbHbIM Ny-
TEM onpenenuTb 3aBUCMMOCTb nokasartens crorkoctu JIBC k Bo3aencteno SMU ¢ 3aaaHHbIMKU napa-
MeTpaMu M 060CHOBaTb KOMMEKC CPeacTB 3almTbl (06beM A0oNoNHMTENbHOMO 0b6opyaoBaHMS), obec-
neymBatowmi TpeboeanHma no crorikoctn CBT k Bo3gencTeuio SMU.

PeweHne onTMMM3aLMOHHOM 3aa4a4M BbiIGOpA KOMIJIEKCA CPeACTB 3awmTbl oT SMU

B npakTuke co3paHua nmporpamMMm pacnpepeneHus 3atpaT Ha pa3paboTky v BHeApEeHWe CpencTs
3aWunTbl OT BAMAHKMSA MU HakonneH 3HauntenbHbin onbIT [1, 2]. CopepxaHMeM UMELNXCS METOANK
ABNAeTCa BbIOOp HEOOXOANMbBIX TEXHUYECKMX PeLleHMIn Ha OCHOBE ONTUMM3ALMK LeneBon QyHKUMK B
YCNOBUAX OrPaHMYEHHbIX CTOUMOCTHbIX 3aTpaT.

B HacTodwen pabote npeanaraetcs ceayowmin NOpAAoK onpeneneHns BenniYmHbl CTOMMOCTHBIX
pecypcoB Mpu YCoBUM, YTO LieNeBOon QYHKUMEN SBNSAETCA paHee MOAYyYeHHbIM pacyeTHO-3KCnepu-
MeHTasbHbIM MyTeM BbipaxkeHue (8):

7(E v)=me <. (10)

YuntbiBas, 4to Bo3aeicTBus IMU Ha aneMeHTbl ceTi ByayT HEPABHO3HAYHbI C TOYKMU 3PEHUS UX

MOpaXeHus, BBeleM BEPOSTHOCTb P, Bo3aeiicTBMS Ha j-e CpencTBo cetu. Mcxoas M3 3Toro Bbipaxe-
Hue (10) npumer BuA:

_C(KDCHE) 4

M(E)=mpye 7 ), 2p=1. (11)
j=1

|_|pOI/I3Be,IJ,$| HOPMUPOBKY MO MakKCMMa/ibHOMY 3HA4Y€HUIO nmaxzm , 10ONY4YnUM OTHOCUTENDBHYIO NPO-

MYCKHYHO CNOCOBHOCTD, KOTOpasa XapaKTepusyeT UeNeBoe Ha3sHa4YeHNne CETU U NPpUMEHAEMbIX CpeacTs

sawmtel [1(E,,7):

K, E

(e g 1
i N(E)=pe ; (12)
roe /7(Ej,r) - HOPMMPOBAHHOE 3Ha4YeHMe NPOMYCKHOM CNocobHOCTM nMpu j-M BO3aencTeumn MU ¢

HanpsYKEHHOCTbHO E/..
OueBnaHo, uto BbipaxkeHue (12) npencrasnset cobol BEpOSTHOCTb BbINOSIHEHMS 33a434u (Ps3j)
JIBC no obpabotke nHbopMauuu B ycnosmax sosgencresus MU npu ncnonb3oBaHUKM j-ro CpeacTsa

3aLUMnThI.

BEDOHTHOCTb q HEBbINONTHEHUA 3a034YU (I'IpOTl/lBOI'IOJ'IO)KHOI'O C06bITl/l$|) 3annIETCA Tak:

C(KDC/TE) 13

o — . - T .

q,,=1-\pe (13)
B obLiem ciyyae npu npuMMeHeHUM KOMMEeKCa CPeaCcTs 3alluTbl BEPOSTHOCTb HEBbINONHEHMS 3a-

[lauu ONpefensieTcs CefyIoLNUM BbipaXeHUeM:

0.3 p -] a4

C y4yeToM BbipaxeHus (17) u orpanuuenuin no croumoctn C_ . 3apada BbIGOpa CPeacTs 3awmThbl
6yoeT 3aKNYaTbhCa B CiefyoLLeM:

H3J

K,,E

ocn

QH3:§pj~(1—e‘c( " ))émin (15)

roe Cy - cymMMapHble 3aTpaTbl HA NpUMeHeHWe cpeacTs 3awwmTbl B JIBC.

npu Cy<C
Nns cesizn K

3a0

B (15) co cToumocCTbio CpeacTBa 3alumThl BBeAEM KO3IDPUUMEHT bj ,TOoraa umeem

ocn j

Ko, =b;C,,tne C, - croumocTb j-ro cpeacTsa 3aiumTbl.

ocn |

B aToM cnyyae 3apava Boibopa npeobpasyeTcsa K BUAY:
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0 = n ( _c(ﬁ)) .
N pi\l-e - min (16)
npu C2<C3ao

PelweHne yka3aHHOM 3a4a4M NPOBEAEM C MCMONb30BAaHMEM CPEACTB 3aMTbl, NPeaCcTaBAEHHbIX B
Tabnuue 1.

Tabnuua 1 - Cpencrea 3aLUmMTbl, UX XapakTEPUCTUKM U CTOUMOCTb pa3paboTku U npumeHeHus B annapatype JIBC

o OcnabneHue Hanpsxe- CTOoMMOCTb MO OTHOLLEHWIO K
Ne HanmeHoBaHWe cpeacTBa 3aLuThl o
HUSI UK TOKa, B pa3ax OCHOBHOMY 060pyLOBaHMIO, B %
1 | SkpaHupoBaHue 10* 10
2 | MHOroc/IoMHble MeTaNN-OKCUAHbIE BapUCTOPbI no 10* 2
3 | KpeMHeBble naBUHHbIE ANOAHbIE OrpaHUYUTENN no 10 2
4 | KpeMHeBble AnofHbIe CH0PKM 3,16-10" 3-4
neMeHTbl Ha OCHOBE CreLManbHbIX NoAUMep-
5 4 P c10 g0 10° 4
HbIX MaTEpPUANOB
6 | CrabunuTpoHbI 10° 1
7 | OrpaHuuntens Ha MOT1-cTpykTypax 5,62 3

TpebyeTcs HaTK Takoe pacnpefeneHne 3aTpaT Ha pa3paboTky U BHeapeHWe CPeacTB 3awwmTbl OT
OMMU, uTobbl BEPOSTHOCTb HEBBIMOIHEHWUS 334a4M OblNa MUHUMANbHOM.

Ina peweHunsa 3agaum 06 oNTUMANbHOM pacnpeneneHnn 3aTpat BOCMOb3yeMCs METOAOM OMTH-
MU3aLMM aaaUTUBHOW LeneBor dyHKumn. OnTumMmnsauma agauTMBHOM QYHKUMM MOXET peanv3oBaTb-
cs B GOpMe aHaNUTMYEeCKOM MOLENU Ha OCHOBE METOAOB pelleHMs 33[a4 Ha YCOBHbIM 3KCTPEMYM.
[na peweHus 3agaym BOCMNONb3yEMCS METOAOM HeonpeneneHHbIX MHOXuTenen Jlarpanxa. @yHkums
JlTarpaHxa, no3sonsawwas HauT1 ONTUMANbHOE pacnpenesieHMe CTOMMOCTHbIX 3aTpaT B 3aBMCMMOCTH
OT BepOSATHOCTM Bo3aencTemsa DMU n obecneunBarowas MUHUMYM BEPOSITHOCTU HEBbLINONHEHUS 3343 -

4u, 3aNULETCs cneayrwmum obpasoMm:
b-c-E

ca:é ( o=t ))+AZC —C..,

roe A - Npou3BO/bHas NOCTOSIHHAA (HeonpeaeneHHbIM MHOXUTeNb JlarpaHXa, KOTOPbIM XapakTepu-
3yeT npupalleHne 3bOEKTUBHOCTN HA eanHMLY 3aTparT).

YT106bI HANTU ONTUMANbHbIE 3HAYEHUS C;. , BOCMONb3yeMcsl He0BX0AUMbIM YCII0BUMEM IKCTPEMYMA
(MMHMMYMA). TpMpaBHSEM K HY/O0 YaCTHble NPOM3BOAHbIE QyHKUMM JlarpaHxka no A u C/.. Pewasg
M3BECTHbIMM METOAAMM MONYYEHHYIO CUCTEMY anrebpanyecknx ypaBHeHUM

oL(c;; A)
ac,
oL(c;; A) _
oA ’
HaxO04WUM BbIpaXeHue ANs onpeaeneHus onTMManbHbIX 3HAYEHUM PaCXOA0B CTOMMOCTHbBIX 3aTpaT C;.
Ha BbinonHeHwue JIBC uenesbix 3anau:

=0, j=1n,

L
n

1

. j=1

1 j
Ci=—E-{In(p,b,E)+ . (17)

J J n 1
Z =

b-E
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BoipaxeHue (17) ¢ yuetoM gaHHbIX Tabnuupbl 1, napametpos DMU (E), BEpOSTHOCTU BO3LENCTBUS
P; Ha 3nemeHTbl JIBC NO3BONMNO ONpeaenuTb 3aTpathl U BbIOpaTh KOMMAEKC CPEACTB obecneyeHns
3awmTbl CBT ot SMU.

BbiBoabl

Ncxops 13 nonyyeHHbIX pe3ynbTaToB C/ieayeT, YTO M3 BCero KOMMeKca 3awmuTHbIX MEPONPUSTUI
Hanbonee npennoOYTUTENILHO WMCMONb30BaHWE 3KPAHMPOBAHMS, TaK KaK HAa HEro BblOENseTcs Hau-
6onbluee KONMYeCTBO AeHeXxHbIX cpeactB. OcTanbHble CpeacTsa 3almuTbl MMEKOT paBHble npeanoyTe-
HMS ONS MCNONb30BaHMS 33 UCK/IKOYEHMEM AMOLHbIX OrpaHMuUTENnEen M orpaHmumteneir Ha MOIM-
cTpykTypax. OfAHAaKO LaHHbLIM BbIBOA, SIBASETCSA B OMpefesieHHOM CTeneHn CyObeKTMBHbIM, MOCKOMbKY
onTUMasnbHoe pelleHne HGyaeT 3aBUCETb OT KOHKPETHbIX 3a4au, pelaeMbix 06beKTOM UCCen0BaHus,
0C0BEeHHOCTEN KOHCTPYKLMM U UCXOAHBIX AAHHBIX O NapaMeTpax 31eKTPOMarHUMTHOM 06CTaHOBKM.

MpennoXeHHbIM noaxon LenecoobpasHo MCNONb30BaTb HA 3TanaxX PaHHEro MpoOeKTUPOBAHMUS C
Lenbto 060CHOBaHMSA TpeboBaHMI K annapaTypHOM YacTU BblYUCAUTENbHbIX CPEACTB NO CTOMKOCTM K
BO34EMCTBMIO MOLLHbIX 3N1EKTPOMArHUTHBIX U3NTYYEHUN.
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