3ausarue Ne3
HUccaenoBanne xapakrepuctuk UC, odpadaTrbiBalomux 3asiBKU MO 3aJaHHOM
TeXHOJIOTHH

Teopernyeckue cBegeHU

[lo apxurektype unHdopmamuonnas cucremMa (MC) wumeer BHUI CIOXHOIO
MIPOU3BOJICTBEHHOTO KOMIUIEKCA, BKJIIOYAIOIIETO B CE€Os BBIYMCIHUTENIbHBIE CPEICTBA,
MaTeMaTH4eckoe U HH(QOpMaIMoHHOe obecnieueHue, mnepudepuitnoe o00pyHdOBaHHE,
moneit. Cnoxknocts UC mopoxaaer mpobiieMy ONTHMAIbHONW OpraHu3alli CUCTEMBI.
Jlns ee ycremHoro pemieHust Heooxoaumo ymets crpouth moaenu MC. Ipaktuueckuii
MHTEPEC MOJICTTUPOBAHNE UMEET B JBYX CUTYaIIHSIX:

1) nmnpu aHanM3e CYHICCTBYIONICH CHCTEMBI C IICJIBI0 €€ MOJCPHH3AIMUA |

MIpeIBapUTEIHHON OIIEHKU PE3yJIbTaTOB MOJIEPHU3AIINY;
2) Tpu aHaJIU3€ BAPHAHTOB MOCTPOCHMS HOBOM CHCTEMBI C LIEIbIO BBIOOpA JIYUIIETO
BapHaHTAa.

Kputepuem st pazpenieHusi mpoOIeMHON CUTyalluu Kak MPU MOJEPHHU3AIUH, TaK U
MIPU MIPOCKTUPOBAHUU CUCTEMBI CIY>KUT €€ TPOU3BOIUTEIHHOCTh U (UJIN) CpeHEE BpeMsi
peayuzaiyu npoiecca o0paboTKU OJHOTO 3a/laHus — ITUKI 00paboTKH 3asiBOK. [losTomy
pe3yabTaTOM MOJICTUPOBAHUS JOMKHO OBITh CpeAHEE BpEeMs peau3aliu IMporecca U
MPOIYCKHAsl CTOCOOHOCTh CUCTEMBI KakK (DYHKIIHSI ITapaMeTpOB CUCTEMBI U TIpoIiecca.

OcobennocTn UC.

CIOXHOCTh CHCTEMBI (JIECSITKM WM COTHU DJIEMEHTOB: YCTPOWCTB W JIIOJEH),
BEPOSITHOCTHBIN XapaKTep BXOJAIIETO MOTOKA 3asBOK HAa MPOEKTUPOBAHUE U BPEMEHU
BBITIOJIHCHUST OT/ACJBHBIX OMEpAIii TMPOCKTUPOBAHUSA CBUACTEIHCTBYIOT O TOM, YTO
3ajja4a OIpeNeNICHUs] CPEeIHEr0 BPEMEHU peain3alliyl mporecca  o0paOOTKU 3amaHuit
ecTh 3a1aua Teopun cereit CMO Ui TeOpuH CTOXACTUUYECKUX CETeH.

Bpewmst npeObiBanust TpeGoBaHus B TI000H CETH

T=T=> T,

rae T,- cpeaHee Bpemst MpeObIBaHUS TPEOOBaHHS B JJIEMEHTE |; «,

-Cp€aHEC YHCI0

nepeaay, SHa4YCHUA «; HaXOAATCA PCHICHUCM CHUCTCMbI JIMHEHHBIX ypaBHeHI/II\/’II



2y =2.0,/ii =0n¢ :%

0

rac }LO - MHTCHCHUBHOCTH BXOJAIICTO IIOTOKAa B CCTh, Al - UHTEHCHUBHOCTb BXOIHOI'O
IIOTOKa Ha 3J3JICMCHT |, 49”-- BCPOATHOCTL IMEpcaavyr 3asiBKU K3 IJICMCHTA I mocie ee

00CITy)KMBaHHUS.

Jlnst onpeneneHus ukiaa oOpaboTKM HEOOXOAUMO 3HATh BETUYHUHBI T, U 0. Kpome

TOTO, OHHU SIBJIIOTCS MCXOAHBIMU JaHHBIMU JUIsI MOJA0Opa pPAa3IMYHBIX 3JIEMEHTOB
CUCTEMBI. Kaxnoe TpeboBaHue UHUIMUPYET  peLIeHHe OIpeIeIeHHOM
HOCJIeI0BAaTEIbHOCTU 3ajlad MPOEKTHpOBaHUs. B 0OBIUHONM CTOXacCTMYECKOW CETH Bce
TpeOoBaHusi He3aBucuMbl. B C TpeGoBaHus Takke HE3aBUCUMBI, MOCKOJIbKY BHYTpPU
ceTH TpeOOoBaHME BBICTYNAeT Kak (aza B pealn3alldu Ipolecca, Kak TpeOoBaHHE Ha
pelIeHre OAHON 3a7a4i U3 MOCIIEI0BATEIbHOCTH, T.€. TpeOOBaHMs BBICTYNAIOT KaK (ha3bl
pa3HBIX TIPOLECCOB M, CIEAOBATEIBHO, He3aBUCUMBL. OJHAaKO B3aMMOCBS3b 3a1ad
Ka)/I0r0 OTZEIBHOIO MPOLECca HAlaraeT ycJIOBHs Ha MEpexo] TPeOOBaHUS U3 OJHOIO
y3na B pyroi. B croxactuueckoil cetu 3T0 oTOOpa)kaeTcs BecaMH YT CBs3ell y3JI0B

cetu. OLUEHKH BECOB JIyI' BEPOSTHOCTEW Tepenaq ¢; - OT y3jia K y3jy - JOJDKHBI ObITh

MOJIyYEHbl KaK UCXOJHbBIC JAHHBIE JJI1 aHAJIN3a CUCTEMBbI. Tak Kak Mocieq0BaTEIbHOCTh
3a/1a4 HEe JACTEPMUHUPOBAHA U MO Pa3HbIM MPUYMHAM OTACIbHBIC TTOJAMHOXKECTBA 3a/1a4
MPUXOJUTCS pellaTh MOBTOPHO, MHOTJA HE OJWH pa3, TO 3TO BEIET K TOMY, YTO JJIs
pa3HbIX TpeOoBaHMM (pakTHUecKas MOCIEAOBATEIHLHOCTh 3aJa4 HeoauHakoBa. Kpome
TOTO, Pa3HbIC 3a7]a4d MOTYT pelIaThCs OJHUM DJIEMEHTOM CHUCTEMBI U, HA000OpOT, O/IHA
3a/laya - cpa3y HECKOJbKMMHU 3jeMeHTaMmH. [lo3ToMy mpsiMas OlleHKa BEpOSITHOCTEH

nepenay ¢; MPaKTHYECKH 3aTPyIHEHA.

Cnenyer otrMmetruth U Takylo ocobeHHocth MC mo cpaBuenuto ¢ BC. Ilpu
mozaenupoBanu BC nmoau, T.e. KOJUIEKTUB MOJIb30BaTeNIeH, BHICTYAIOT KaK UCTOYHUKHU
TpeboBanuii. Ix moBeneHne oToOpa)kaeTcs B MOJEIAX MOTOKOB TpeOoanuit. B UC
JIOAM pEIIaloT 4YacTh 3aJady W3 oOmIeld MOCIeI0BaTeNbHOCTH, CIIEAO0BATEIbHO,
MPUHIIUIIUATIEHO HE YCTPaHUMBI U3 CHUCTEMBI M JOJKHBI OBITh MPEJICTABICHBI B MOJICIU
CHCTEMBI KaK €€ 3JIeMeHTHI, T.e. Kak CMO.

[Tporiecc MokeT OBITH MPEICTABIIEH C PAa3HON CTENEHBIO JCTAIA3AIIIH.



[Ipu ™MonenupoBaHMM Ba)XXHO 3HATh, KaKUMU YCTPOMCTBAMHM WM JIIOJbMU
BBITIONHSIOTCS  OTZIEJIbHBIE OIEpaldd, MOATOMY pa3OueHue Mpolecca Ha OIepaluu
cieayeT MpOU3BOAUTH, PYKOBOJCTBYSCH JOTUKOM pabOThl cucteM u arojed. PazymHo
BBIIETISITh B KAaueCTBE OMEpaluii Takue 4YacTd Mpoliecca, KOTOpble peaau3yroTcs 0e3
npepbiBaHus, 0e3 oOpalieHusi K IPYyruM 3JIEMEHTaM OJHHM YCTPOWCTBOM WM OJHHUM
4yenoBeKOM. B To ke Bpems Mpu MajoroBOM pEIIEHUH Kakoi-nmubo 3a1adu He Bceraa
HEOOXOAMMO OTHAENATH onepanuu 4enoeka u IBM. Ilpu moaenupoBanuu, npoiecca B
IEJIOM 32 OTNEPALUI0 MOKET OBITh MPUHSAT BECh IIUKII B3aUMOICUCTBUS yesnoBeka u DBM
[P PELICHUHU 3aJa4H.

Pacusienenue nporiecca Ha onepanuu Beeraa HeopMaiabHO. B 3aBUCMMOCTH OT 1enu
Y UCKYCCTBA YeJIOBEKAa MOTYT OBITh MOCTPOEHBI pa3HbIe CXEMBI JJIsl M300paKEHUS OJTHOTO
Y TOTO K€ MpoLecca.

ITocnenoBaTeIbHOCTE ONEPAIMit MOKET ObITh MPEICTaBiIcHa B BUe Tpada G, y3ibl

KOTOPOTO OTOOpaXKalOT OIEpaluu, a AYTH - CBSA3H MEXIy omepanusMu. B kaxabiid
JMaHHBI MOMEHT BpeMEeHH Habop omnepanuii (UKCHPOBAaH M W3BECTHO, KaKUMU
AJIIEMEHTaMU CUCTEMBI (YCTPOWCTBAMM WJIM JIIOJbMHU) KaXkJas OMepalusl pealn3yercs.
OueHka cpeHero BpEMEHHU BBIMOJIHEHUS JaHHOW ONepaliii JaHHBIM 3JIEMEHTOM TakK e,
KaK M OLEHKAa 4acTOThl IEpexo/ia OT JaHHOM olepanuu K JPYTMM, HE BbI3BIBAIOT TEX
TPYAHOCTEN, KOTOPbIE BO3HUKAIOT MPHU MOJTYYEHHH OLICHOK IapameTpoB cUcTeMbl. Ecin
XapaKTepUCTUKH MpoLecca MOJIYyUYEHbl, TO IPOLECC MOXKHO MPEACTaBUTh B BUIE TBAXKIbI

B3BEIICHHOT0 rpada: Beca y3JI0B - OIIEHKM BPEMEHU BBIMIOJIHEHHUS Oomepanuii t, Beca ayr
- OLICHKHU BEpOsSITHOCTEN P, IMepexoaoB OT onepanuu K orepanuu.

Ces3p C mapamMeTpaMnu CHCTCMbBI OCYHICCTBIIACTCA KOCBCHHO: OICHKH BpPCMCHH

BBIITOJIHCHH A onepaunﬁ tk CACIaHbl OTHOCHUTCIBbHO KOHKPCTHBIX 3JICMCHTOB CHUCTCMBI,

T.e. (PAKTUYECKH JIAaHO paclpelesieHue OMepanuil Mo 3JIeMEeHTaM. OTO MOXKHO
3aukcupoBaTh B BUAE MaTpuilel D pacnpenenenus onepauuid Mo 3eMeHTaM. JJIeMEHT

d, =1, ecmu k-1 oneparusi peaqu3yercst i-M 3JIEMEHTOM, B MPOTUBHOM ciydae d, =0.

Bepostaocty P, Moryr ObITh 3anmcansl B Buae Matpuusl [P,], k,I=1k, a onenxu
CPeIHEr0 BPEMEHH BBINOJIHEHHs ONEepaluii - B BUJE .AMarOHAILHOM MaTpuIb! [ t, ].

B nenom MOXHO cka3aTh, YTO MOJEIbIO mpolecca sisiercs cetb CMO, B KoTopoit

Kaxaas oraenpbHas CMO  cinyXxuT  Monelbl0  OTAenbHOM  omepanuu. [lpu



COOTBETCTBYIOILIUX TMPEINOJIOKEHUSIX O 3aKOHAX pacHpe/iesIeHuss BPEMEHU BBITIOJHEHUS
orepanuii MOTyT OBITh BBIYMCIICHBI XapaKTEPUCTUKU CETH. B 4acTHOCTH, MOKET OBITh
BBIYMCIICHO CpPEIHEE BpeMs pealn3allid Ipoliecca Kak CpeaHee BpeMsi MpeObIBaHUs
TpeOoBaHus B ceTu. B kauecTBe TpeOOBaHMII BHYTPU CETH BBICTYNAIOT TPEOOBaHHS Ha
BBITIOJIHEHUE OTJIETIbHBIX OMEpPaIIUi.

Brruncnenue napamMeTpoB MOJIEIH CUCTEMBI TIPOU3BOIUTCS IO MOJIEIN TIpoliecca

[Tonydyenue mapameTpoB cucrembl T, 0,

i» 05, a 1O XapakTepUCTHKaM Ipolecca
OCYIIECTBIISIETCS CIAEAYIOMUM 00pazoM.
1. IIpexxne Bcero ompeaenseM, CKOJIBKO pa3 peaJn3yeTcs omepauus K 3a  OIHY
peanu3aiuio mpoiecca. 3a CcyeT BO3BpalleHUMH OT MOCIHEAYIOUIUX OIlepaluil K
OPEABIAYIIMM  NPOLECC  MPEACTABIACTCS  peald3alueld  HEKOTOpOro IyTH B
BEPOSTHOCTHOM CTpyKType. Uncino peanusaiuii onepaiuii K MoxeT OBITh JIHUIIb CpeIHEH
OLICHKOM IO MHOTHUM IiporueccaM. [lonydnTs ee MOXHO, OUPAsiCh HA XapaKTEP MaTPHULIbI
[P, ]. Beien 3a BeimonHeHHEM orepanud K 00s3aTelIbHO JTOJDKHA BBIMOJHATHCS JIPyTast
Kk

omnepanus, NHade 3asBKH yXOAAT U3 CeTH. BBuay 3TOro cymma Z P, =1. A 3TO 3HauwT,
1=1

YTO MaTpula ONMHUCHIBAET HEKOTOPYIO MAPKOBCKYIO Liemb. M cama 3amada ompeneseHus

CpeQHero 4Ymcia peanu3aluil omepaidd K CBOIUTCS K H3BECTHOW 3agade TEOpUHU

CTOXAaCTHYECKHUX CETCH. C'—II/ITaH, qTo /10 -UHTCHCHUBHOCTh BXOAALICIO IIOTOKaA, U

YUYUTbIBAA, 4TO

A

= CpeIHEee YHMCIIO pealln3alui omepanuu K 3a OJHY pean3aiuio
0

HaxoauM

npouecca. PeanbHble peXHMBI CHCTEMBI TAaKOBBI, YTO BXOJSIIUN IOTOK 3asBOK
ONpEeNENsAeTCS HE BHEIIHUMH UCTOYHMKAMHM, a MPOU3BOAUTEIBHOCTHIO CAMOU CHCTEMBI.
[ToaTOMYy npUHMMaeM 3aMKHYTYH0 MOJEib. /[ 3TOro BBIXOJ CHCTEMBI HaJ0 3aMKHYThb
CBA3pI0 C BecoM (paBHBIM I) Ha HyJIEBOW »JJIEMEHT, KOTOPBIM TakuM 0O0pa3oM
npeBpaiaeTcss B GUKTUBHBIA 3JIEMEHT CUCTEMBI C HYJIEBBIM BPEMEHEM OOCITYKUBaHUS.

Ecnun /10 HC 3ajJaHa, TO OIpCACIUTCIIbL CHUCTCMblI PABCH 0, IIO3TOMY OHa HE HMCCT

A
OIHO3HAYHOT'O PCIICHUA. OI[HaKO MOKHO OAHO3HAYHO ONPCACINTbL OTHOMICHUSA i P oy -

0



W3 momydyeHHBIX TakMM OOpa3oM BENWYMH ¢, (POpMUPYETCs AuaroHajbHas MaTpula
[, ].

2. OmnpenenseM cpeaHee YHCIO OINEpaluid «,, pealn3yeMbIXx Ha siemeHTe |.
Benuunna ¢, ananorudHa «,, HO ¢, - 9TO MapaMeTp Ipolecca, a ¢; - HapaMmeTp
cuctembl. CofepaTelnbHO  MPOILECC MONYYEHUS @, MOYKHO HOSCHHUTH CJEAYIOLIUM

obpaszom. IlpeamonoxkuMm, dro Ha snmeMeHte | peamusytorcs omeparmu K,I,m. Dtu

Ollepaliy PEaTn3yIOTCsl COOTBETCTBEHHO @ ,q,,C,, Pa3 3a OJHY PealM3alHIo MpoIecca.

OOmiee 4nCIIO orepanui, pealn3yeMbIX Ha JIeMeHTe | 3a oHy peanm3amuio mporecca,

paBHO CyMMC¢, +o, + . PacnpeneHeHHe onepaunﬁ II0 JJCEMCHTaAM IIPCACTABJICHO

matpunein D . TTostomy

rae [e,] - maronanbHas Matpuna us «; .
3. Onpexaenenue cpeaHero BpeMeHH T, peanm3anuu orepanuu sieMeHtoM !. ITycth

Ha 3JICMCHTC C PCAJIMU3YIOTCA OIICpallhun k,l,m. I/ISBGCTHO, KaKOC 49HCJIO pa3 KaXKaasa U3 HUX

peaimmn3yerca o, ,x,,x KpOMC TOIro, M3BCCTHBI M OLOCHKH BPCMCHH HX BbIIIOJHCHHA

m?o

t.,t,t.. T. MOXET ObITh JIUIIb CPETHUM BpeMeHEM, CPOPMUPOBAHHBIM U3 YKa3aHHBIX

BEJIMYUH, T.€.

_tkak +t,a, +t.a,
a, +a, +a,

T

CyMMa B 3HAMEHATelle PaBHA «,. YUUTHIBAs AUArOHAIBHEIH XapakTep MaTpUI! |, ]

) -1
3HAMEHATe/h MOKHO TOTy4aTh KaK 3JEMEHT MaTpHIlbl, o6paTHoil [, |, T.e. [DT [ex, ]D]

B uucnourtene crout cymma mpousBeneHW o, t,, MIpUYEM B CyYMMY BXOJSAT JIMIIb T€

YJICHBI, KOTOPBIC COOTBCTCTBYIOT OIICpalUAM, PCAIM3YyCMBIM Ha J3JICMCHTC i HOSTOMY

YUCJIUTENb MOKHO ITOJIYYUTh KaK 3JIEMEHT MaTPUYHOIO IPOU3BEIACHUS [DT [ ][t ]D ] B

[CJIOM IToJydacMm

[Ti ] = [DT [ak ]D]° [DT [ak ][tk ]D],
rae [T, |- imaronansuas matpuna.

4, Onpenenenue BEPOATHOCTEH mepead ¢; OT smeMeHTa ! K sIeMeHTy ). Tepenaua

or !-ro smemenra SJICMCHTY J MMPOUCXOIHUT BCSIKHIA pa3, Korama 3a onepauneﬁ,



peanm3yeMOl Ha DJJIeMEHTe |, CIIeAyeT Olepanus, peainsyemas Ha DIEMEHTE |.

HOCKOJ’IBK}’ CBA3b onepaunﬁ HC JACTCPMHUHHPOBAHHAA, 4 BCPOATHOCTHAA, BBIPAXKCHUCM

P
4ero CIy)KUT MaTpuiia [ k'], TO W Tepeaayd OT 3JIEMEHTa K 3JEMEHTY MPOHCXOJAT C
HEKOTOPOH BeposATHOCThIO. [lycTh Ha 3aemeHte | peamusyrorcs omeparuu (K,I,m),

npudeM 3a omepamusamu K u lcnenyror ¢ BepositHocTsmu P, u P.omepamun K™ a |’

KOTOpBIE PEATH3YIOTCS Ha dJIEMEHTE 1, a 3a omeparueid M TOZOOHOW omepanuu He

cnenyer. Ha snemente i peamusyercs (o, +a, +c,,) ONepanuii 3a OJHy pEaTH3aIUIO

(a’k Pa +8 Pu)

npolecca, U3 HAX YHUCIJIO pa3 CIeAyrolas onepanusi OyAeT BBIMOIHATHCS

9JIEMEHTOM |, T.€. BEPOSITHOCTD IIEPEIaun OT JIEMEHTA | K 3JIEMEHTY | paBHa:
o Py + o, By
(a +a, +a,)
A BEpOSITHOCTH MEPEfadi OT IEMEHTA | K DIEMEHTY | MOCIIC BBIIOIHEHHS Omepaun K

(ak +a +0‘m)

AHaIOTHYHBIM 06p330M HaXOoIATCA BCPOATHOCTH IICpCaad OT IJICMCHTaA I K Apyrum

3JIEMEHTaM TIOCJIC BBIMIOJMHEHUs omepaiwn K, a Tarke u oneparmii | u m. ITockonbky

K [ [
> P,=1 u amamormuno » P, =1, D> P, =1, u kaxgoe u3z P,

n=1 n=1 n=1

B3BCIIHMBACTCA

n

N
BENWYMHON o, @ P, ¥ P, - BeNWYHHAMH @, U o, COOTBETCTBEHHO, TO » 6, =1. Jlus
-1

monmydeHus 3HaMeHaTens (@, + @, +q, ) MOKHO HCIONb30BaTh OMNATH Ke OOPATHYIO
MaTpHITY [DT [, ]D]_l, a YHCIINTENH MONYYHTh KaK 3JIEMEHTHI CIEIYIOIEro MaTPHIHOTO
TIPOU3BEICHHUS: [DT [ [t ]D ] B utore ¢popmya JUIs BBIYUCICHUS 0 MMEET BHJ
-1
[6”. ]:[DT [, ]D] [DT e ]t D ],
e [0” J - MaTPUIA BEPOSATHOCTEH Mepeaay CUCTEMBI.

PaccMOTpUM KOHKPETHBIN IIPUMED. ..

NudpopmannoHHblie cUCTEeMbI 00pPa0OTKH 3asIBOK 10 321aHHOI TEXHOJIOTHM.
CymiecTByeT TEXHOJOTHYECKHH TMpolecc 00paboTku HHGOpMAUU — HaIpUMeEp

ACVYTII (aBromaTU3MpOBaHHAasl CHCTEMA YIPABIICHUS TEXHOJIOTUYECKUM IIPOLIECCOM).



HpI/IMepr TaKuX CHUCTEM — MMPONU3BOACTBCHHAA CHUCTCMA, CHUCTCMbI

aBToMatu3upoBanHoro npoektupoBanus (CAIIP), sxoHoMHUYeCKHE CUCTEMBI.

Moaeanb
nmpoiecca
00padoTK

Mojaeab
nporpam
MHO-

Puc. 3.1 [IBoticTBeHHBIC HHGOPMAITMOHHBIE CHCTEMBI

Mogaeas npouecca 00padoTku HHpopMannu.
Mopens nporecca 06paboTKu MHPOPMALIMH MPEICTABISET COO0M ABAXKIBI

B3BellleHHbIH Tpad (puc. 3.2)

P43
Ao o\ o\ o\ o\ o\ > Mo
oI, oI, o '* o, Ol

Puc. 3.2 Tlponecc o6paboTku uHpopmanuu

Pe6pa noka3siBatoT myTH 00paboTKU HH(OPMAIIIH.

tor — BpeMs BBITIOJIHEHUs K-0# orepanuu Ha 1-oM KOMITOHEHTE.

Kaxnmas oneparust MOXeT BBIITOTHATHCS HA HECKOJIBKUX THIIAX KOMIIOHEHTOB, HO B
nporiecce 00CITyKUBaHUSI UCTIOIB3YETCS TOIBKO OJTMH KOMITOHCHT.

Ha kaxoii orepanuu K cymiecTByeT nepeueHb KOMIIOHEHTOB, Ha KOTOPBIX OHA

MOKET BBITIOJIHATHCA, 1 BPEMs €€ BBIIIOJTHCHU A

Ky torn;

k t
O, <——> 2 <—— O

K; torm;

Becom BCPUIMHEI ABJISACTCA BPEMS BBITIOJTHCHUSA OIICPAIIN.



Becamu pebep SBIAIOTCS BEPOSTHOCTH IEPENAYH 3aBOK OT OJHON OIEPALUK K
z[pyroﬁ Pk|.
2Pu=1
IIpuBeEHHBIH MPOIECC PEATN3yeTCs Ha CUCTEME U3 TPEX KOMIIOHEHTOB (puc. 3.3):
Kz
K1

g ———»

Ks

Puc. 3.3 BeimonHeHnue omnepaiuii Ha cucTeMe u3 3-X KOMIIOHEHTOB

(i, ]) — HOMEepa KOMITOHEHTOB TEXHUYECKHX CPECTB.

____ — KOMIIOHEHT 1

dki

g b~ W N B

oneparus K

CTpOKH COOTBETCTBYIOT OIEPAIMSIM, CTOJIOIBI COOTBETCTBYIOT KOMIIOHEHTaM
CHCTEMBI.

Benuuuna dy; = 1, eciu K-s1 oneparus peanusyercs Ha i-M KOMIIOHEHTE.
B kax[10ii CTpOKe TOJIBKO OJIHA €IMHUIIA, HO B CTOJIOIE HX MOXKET OBITh HECKOJIBKO, TO

€CTh HAa OAHOM KOMIIOHEHTE BBIIIOJIHACTCA HECKOJIBKO onepaunﬁ.



