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1. IOHATHUE O CUCTEMAX U UX YIIPABJIEHUN

1.1. CBoiicTBa U XapaKTEPUCTHKH CHCTEM

BriepBbie cUCTEMHBIN MOIXO0M K aHAIU3y 4ero-in0o Obul MpuMEHEH Apu-
cToreneM (TPeTHil BEK 0 H.3.), MPEJIOKUBIINM KIAaCCU(PUKAINIO, TOCTPOCHHYIO
Ha UepapXuu OOIIET0 U YaCTHOTO: BUJI - POJI - KJIacc.

B coBpeMEHHOM MOHMMAaHWUU CUCTEMA — 3TO COBOKYIMHOCTb 3JIEMEHTOB WU
MOJCUCTEM, HAXOJMSIINXCS BO B3aUMOJACHCTBUM M OOpa3yIOIIUX OMpPEAeIEHHYIO
11eJI0CTHOCTh. CHCTEMBI OBIBAIOT PA3IUYHON CIOKHOCTH: OOBEIWHEHHE, COCTOS-
niee M3 psaa NpearpUusATH; MAIMHOCTPOUTEIbHBINM 3aBOJ, COCTOSIIMN W3 pslia
CIIy %0, LIEXOB, YYaCTKOB; CTAHOK, COCTOSIIIIUNA U3 psAJla arperaTos, U T. 1.

Paznuyaror cuctembl TEXHUYECKUE (HAMPUMEP, METAUIOPEKYIIUM CTaHOK,
aBTOMATHYECKas JIMHUSA), YEJIOBEKO-MalllMHHbIE (aBTOMAaTU3UPOBAHHBIE CUCTEMBbI
VIPABJICHUS TEXHOJOTUYECKUM TMPOIECCOM - OOCTY>KMBAIOIIMK TIEpCcOHAs, CTa-
HOK - YeJIOBEK), MPOU3BOJICTBEHHO-OKOHOMHYECKHE (3aBOJI, (hrupMa), COLIMAIbHbBIE



Takum oOpa3om, yIpaBieHHE pEalbHBIMU CUCTEMAMH HOCHUT MHOTOIIAro-
BbIl, UTEPATUBHBIA XapaKTep, KOraa K JOCTUTHYTOM LEIU NPUXOAAT HE 3a OJUH, a
34 HECKOJIBKO IIAroB, IOCIEA0BATEIbHO KOPPEKTUPYS IEUCTBUSA C YYETOM JOCTHUT-
HYTBIX PE3YJIbTAaTOB.

OpHa U3 TUMUYHBIX OLIMOOK YIIPaBJICHUS HA Pa3HbIX YPOBHIX — 3TO MOIBIT-
Ka JIOCTHYb LM 33 OUH XOJ, YTO JJIi MHOTHUX, @ OCOOEHHO OOJIBIINX CUCTEM SIB-
JIAETCS NIPOCTO HEPEAIBHBIM I10 CIECAYIOIUM IPUYUHAM:

- MBI HE pacrnoJjiaraéM, Kak npaBuio, Bceil HHPOPMALIMEN O COCTOSIHUU CHC-
TEMbI U ACUCTBYIOLIUX HA HEE (PaKTOPOB;

- peanm3anys peuIeHUs IPOUCXOAUT BO BPEMEHH, MHOTA 3HAYUTEIBHOM,
IpU 3TOM psifi PaKTOPOB, AEHCTBYIOUIMX B CUCTEME U HA CUCTEMY, U3MEHSIIOTCS;

- 0OJbIIKME CUCTEMbl MHEPLUHUOHHBI U JJI1 U3MEHEHHUS UX COCTOSIHUS TpeOyeT-
Cs1 3HAYUTEIILHOE BpEMS;

- TJIaBHBIA JIEHCTBYIOMUN CyOBEKT yIpaBiIeHHUS — YEJIIOBEK — KOHCEPBATH-
BEH, U TpeOyeTCsl ajanTalys K HOBBIM LIEJIIM U METOJIaM MX JOCTUKEHMSL.

[IpuMepaMu MEIJIEHHOTO U3MEHEHHS COCTOSIHUS CUCTEM SIBIISIFOTCS TPYJHAs
Y TIPOJOJDKUTENbHAS MPHUCIIOCOOIIEMOCTh OOJBIIMHCTBA JIOJAEH K PIHOYHBIM yC-
JIOBUSIM, YPE3BBIYAWHO JUIMTEIBHOE OCBOCHHME CIIELUAIMCTAMH IEPCOHAIBHBIX
KOMIIBIOTEPOB U JIp.

Taxum oOpazom, npu BbeIpaOOTKE W MPUHATHH YIPABICHYECKOIO PEIlIEHus,
HEOOXOIMMO YYHUTHIBaTh ACPUUUT UHPOPMALMU, 3HAYUTEIbHBIA pa3pbiB MEXIY
MOMEHTAaMU NPHUHATUSA U PEANU3ALNHU PELIEHUS U T€ MOCIEACTBUS, KOTOPBIE MOTYT
BO3HHMKHYTh (COLMAIbHBIE, TEXHUYECKUE, SKOHOMUYECKHE) B PE3yJIbTAaTE peasin3a-
L[UU 3TOTO PELICHUS.

ITPAKTUYECKOE 3AHATHUE Ne 1.

2. O01IMe MoJI0KeHu

OtnuuurensHbiMU npu3HakamMu ci1okHbIX ACYTII aBnstores [1]:

- MHOTOKaHaJbHOCTb, T. €. HAIMYME HECKOJBbKUX KaHAJIOB, KaXJblid U3 KOTO-
PBIX BBIYUCIISET ONpeIeIeHHYI0 (PYHKIIMIO, YaCTHYIO 10 OTHOIICHHIO K 0OIIeH 3a-
Jlaye CUCTEMBI;

- MHOTOCBSI3HOCTb, T.€. OOJIBIIIOEC KOJMYECTBO CBS3EH MEXKIY 3JIE€MEHTaMHU
CHUCTEMBI;

- HAJIMYKE BCIIOMOTATENIbHBIX U JyOIUPYIOIIUX YCTPOUCTB.



Hcxons u3 BeIIENIepeunCIeHHBIX oco0eHHocTel, cinoxkHas ACYTII moxer Ha-
XOJIUTHCA B HECKOJIBKUX pabOuMX COCTOSIHMSIX, TaK KaK BBIXOJl U3 CTPOSI OTIEIbHBIX
€€ BJIEMEHTOB HE BBI3OBET MOJHOI0 OTKA3a CUCTEMBI, T. €. IPEKPAIICHHS BBINIOJHEHUS
€10 3aJIaHHbIX (DYHKIMH, HO YXYAIIUT B TOW WU MHOW CTEMEHU KauyeCTBO (yHKIIHO-
HupoBaHus. CieaoBaTelbHO, OTKA3 KAaKOro-TuOO dJeMeHTa MpUBEAET (yHKIIUOHU-
PYIOIIYIO CUCTEMY B COCTOSIHUE YaCTUYHOM paboTOCIIOCOOHOCTH.

C oro#i Touku 3peHuss ACYTII onieHHBaOT 0 KpUTEPUSIM (PYyHKIIMOHAIBHOU M
3 PeKTUBHON HAZIEIKHOCTH.

[Ton ¢yHKuMOHANBHOW HAAEXKHOCTBIO Py MOHMMAIOT BEPOSITHOCTH TOrO, YTO
JaHHasi cUcTeMa OyJeT Y/IOBJICTBOPUTEIHHO BBIMOJIHATH CBOM (YHKIUU B TEUCHUE
3aJJaHHOTO BPEMEHHU.

D¢ dexTuBHYIO HaIEKHOCTh P, OLICHMBAIOT M0 CpeHEMY 3HAYEHUIO (MaTeMaTu-
YECKOMY OXHUJAHWIO) BEIUYMHBI, XapaKTepU3YyIOled OTHOCUTEIbHBIH 00BbEM U TO-
JIE3HOCTh BBITIOJIHSIEMBIX CHCTEMON (YHKIMII B TeUeHWE 3aJaHHOTO BPEMEHU IIO0
CpaBHEHUIO C €€ MpeaEnbHBIMH BO3MOXKHOCTSIMU. BBesienue kpurepus 3QphekTuBHOM
HaJEKHOCTH CBSI3aHO C TE€M, YTO KaKMM-JIMOO OTACIBHBIM IOKa3aTejaeM (PyHKIIHO-
HaJIbHOM HAJIEXHOCTH HE YIAETCS OLICHUTh (PYHKIMOHUPOBAHUE CIIOKHOW CHCTEMBI.
CnoxHas cucteMa KpoMe HaJIEKHOCTU KaXJA0ro OJIOKa U BCEH CUCTEMbl XapaKTepHu-
3yeTcsl €€ OTHOCUTEIbHOW BaXKHOCTBIO NOTEPU CUCTEMOM TE€X WJIM UHBIX KAa4YeCTB.
[Toaromy nox P, moHHMaeTcs HEKOTOpasi KOJIMYECTBEHHAs: MeEpa, OLICHUBAKOIIAs Ka-
YECTBO BBIMOIHIEMBIX CUCTEMON PYHKIUH.

2. OueHka PyHKIHOHAJBLHON HAEKHOCTH CUCTEMbI

[Tpexzie uemM nMpou3BECTU OIIEHKY HAAEKHOCTH CHUCTEMBI B IIEJIOM, HEOOXOIUMO
HAWTHU MOKa3aTesld HaIEKHOCTH OTIIEIbHBIX €€ 3BeHbeB (moacucteM). g atoro cie-
IYET OINpPEAENIUTh UX COCTaB HAa OCHOBE aHAIM3a CTPYKTYPHOM CXEMBbl JAHHOW (MU
IMPOCKTUPYEMOI) cucTeMbl. HeoOXoIuMoO TakKe BBIICIUTh KOMILIEKC YCTPOMCTB
(moacucTteM), BCIKUM OTKa3 B paboOTe KOTOPBIX MPUBOAUT K OTKa3y Bceil cucteMbl. B
ACYVYTII TakuM ycTpoiCcTBOM (OCHOBHBIM), Kak MpaBuiio, siBjisiercss OBM (Bbrumciiu-
TEJIbHOE U 3alIOMHHAIOLIEE YCTPOMCTBO).

[Tocne 3TOoro HEOOXOIMMO YCTaHOBUTH (YHKIMOHAJIbHBIE CBSI3M OCHOBHOTO
YCTPOMCTBA C JIOMOJHUTEIBHBIMHU, KOTOPBIE B Ipoliecce padOThl CUCTEMBbI BpEeMs OT
BPEMEHM TOJKIIOYAIOTCS K OCHOBHOMY YCTPOMCTBY Ha BpeMs T; 1 oOMeHa U 00-
HOBJIEHUS] MH(popManuu. OUEeBHIHO, YTO BIUSHUE TAKUX YCTPOMCTB OyAeT ompene-
JSTHCS TJIaBHBIM 00Pa30M TEM, KaKOBa BEPOSITHOCTh HAXOXKJEHUS 3TUX YCTPOMCTB B
paboyeM COCTOSIHUM B JII0OOH TTPOU3BOJILHBIA MOMEHT BPEMEHH t.

Takum oOpazoM, PyHKIIMOHAIbHASI HAJEKHOCTh CUCTEMBI 3aBUCUT OT 0€30TKa3-
HOI paOOThl KaK OCHOBHOI'O YCTpOMCTBa (KOMIUIEKCA) B 3aJlaHHOE BpeMs, TaK U JI0-



NOJIHUTEIBHBIX YCTPOMCTB, pabOTAIOIIMX COBMECTHO C OCHOBHBIM B T€YEHUE BpEMe-
HU T:

Py =1 {Po (1); k;; Pi (1)} , (1)
rae Py (t) — BeposiTHOCTh 0€30TKa3HOI pabOThl OCHOBHOT'O 3JI€MEHTA; K; — KO3 puiu-
€HT TOTOBHOCTH 1-TO yCTpoicTBa; P; (T;) — BEpOsSITHOCTh O€30TKa3HOW PabOTHI 1-IO
JOTIOJTHUTEIBHOTO YCTPOMCTBA MPU COBMECTHOM paboTe C OCHOBHBIM 3a CpeaHee
BpeMs IIpU PELLIEHUU OCHOBHOM 3a/1a4M.

Tak kak Bcsi cuctema paboTaeT B OCHOBHOM pexHuMe, TO €€ (yHKIHMOHAIbHAs
HAJIEKHOCTh ONPEACIISIETCS 1O 3aBUCUMOCTH [ 1 ]

Py :Po(t)ﬁKi Pi(1;), (2)

A€ m — KOJINM4YCCTBO AOIIOJTHUTCIIBHBIX YCTpOﬁCTB B CUCTCMC.

Ecnu pe3epBUpOBaHUS B CHCTEME HET, TO
i

L liipee ™ |, 3

Py()=¢™ Pi()=e¢""; Kk =
1+p;

1

rac 7\,(), }Li — COOTBCTCTBCHHO CPCAHAA MHTCHCUBHOCTb OTKAa30B OCHOBHOI'O M IOIIOJI-

o i -1
HHUTEJILHOTO YCTPOMCTB;, p=—; W = 0; — cpeqHee BpeMsi BOCCTAHOBJICHHs paboye-

i
o -1 o
r'O COCTOSIHHS YCTpOMCTBa; A; = T; — cpeaHee Bpemsi 6€30TKa3HON pabOTHI.
B ciygae, korma t — oo, KO3 GUITUEHT TOTOBHOCTH i-T'0 yCTPOWCTBA
1 T,

K; = =—.
1+1,0;, T, +86;
N3 ckazanHoro cJaecayeTr, 4To (bYHKHI/IOHaJIBHaH Ha,Z[é}KHOCTB YUYUTBIBACT BPC-
MCHHBIC (I)YHKLIHOH&HBHBIG CBA3U MC)KJ]y JOIMTOJIHUTCJIIbHBIMHU 1 OCHOBHBIMHA YCTpOﬁ-
CTBaAaMHU CHUCTCMBI.

3. OueHka 3ppeKTHBHOM HANEIKHOCTH CUCTEM

st onpenenenus 3(p(HEKTUBHON HAAEKHOCTU CUCTEMBI CIEAYET PACCMOTPETH
BCE KOMOMHAILIUU COCTOSIHUM YCTPOWCTB, COCTABISAIOIIUX MOJHYIO IPYIIY COOBITHIA.
Tax kak kaxnoe u3 m + 1 paccMaTpuBaeMbIX yCTPOUCTB (BKJIIOUAsi OCHOBHOE) MOXKET
UMETh JIBA COCTOSHUA (MCIPABHO WUJIM HET), TO YHUCIIO KOMOMHAIMI, COCTABISAIOIIUX
TOJIHYIO IPYIITy cobbITHiA, Gyaer paBro n = 2™, Torna sdeKTHBHAS HaJEKHOCTD
CHUCTEMBI ONIPEAENAETCS BbIpaKeHUEM [1]:

P, :ﬁ‘ipj(t)'Ej» (4)
i



rie Pj (t) — BEpOATHOCTB j-IrO COCTOSHHMSA CHCTEMBI B KAKOM-TMOO MOMEHT BPEMEHH t;
E; — koappunuent 3¢ppexkTUBHOCTH; ONpeeseTcsa Kak BeCOBOH KOI(GHULNUEHT BaxkK-
HOCTHU BBINIOJHSAEMBIX 33Ja4 B j-M COCTOSIHUM CHUCTEMBI 110 CPABHEHMIO C TOJHBIM
00BEMOM 3aJ1a4, PEIIAEMBIX B CUCTEME.

Kos¢pdunment sdpdextunoctr E; mokassiBaeT, HACKONBKO CHHXKAETCs pPabOTO-
CIOCOOHOCTh CHCTEMBI MPU OTKAa3€ AAHHOTO 3JEMEHTA, T. €. XapaKTepU3yeT B CUCTE-
M€ BEC DJIEMEHTA 10 HAAEKXHOCTU M MOXKET IMpuHHMMaTh 3HadyeHus 0 < E; < 1. s
AJIEMEHTOB, OTKa3 KOTOPBIX HE BJIMSET HA BBIOJIHEHUE CUCTEMOW OCHOBHBIX (PYHK-
uuid, E; = 0. [lns 51€MEHTOB, 0TKa3 KOTOPBIX NPUBOJAUT K IIOJIHOMY OTKa3y CUCTEMBI,
E; = 1. JIna Beruucnenus ko3¢pdunueHToB dGheKkTUBHOCTU cucTteMsl E; HeoOxoaumo
BBIUMCIIUTH E; 10 Ka)XI0M 4aCTHOM 3a/1auye C yYE€TOM €€ OTHOCUTEIIbHOM Ba)KHOCTH.
[Tpu 3TOM CcOobOMIOJAETCS YCIOBHE

rae M — of1iee 4uciio 3a/1a4, periaeMbIX CUCTEMOM.
Koa¢pdunuent E; B 3TOM ciydae onpenensercs Kak CyMMa BECOBBIX KO(QUIIN-
€HTOB YaCTHBIX 3a7a4, pEHUIaCMbIX CUCTEMOMU B J-M COCTOSHHU:
R
E i~ 2E;,
i=1
rae R — Koau4ecTBO YacTHBIX 3a/1ay, peIIaeMbIX B J-M COCTOSIHUU.
Takum oOpazoM, 3(pdexTuBHAsT HANEKHOCTH XAPAKTEPU3IYET OTHOCHUTEIbHBIN
00BEM U TOJIE3HOCTH BBIMNOIHIEMBIX CUCTEMON (YHKUUNA B T€YEHUE 3aJJaHHOTO Bpe-
MEHHU 110 CPABHEHHUIO C €€ NPEACIbHBIMU BO3MOXKHOCTAMMU.

4. Ilpumep pacuéra GyHKIHOHAIBbHOI U 3¢ PeKTHBHOM
HAJEKHOCTH cucTeMbl ynpapJenus (CY)

3amaHa cucteMa YNpaBleHUs THAPONPUBOJIOM, COCTOSINAS U3 OCHOBHOTO YCT-
poiictBa A (pemaroiiee yCTPOMCTBO) M BCIIOMOTaTeNbHBIX YCTpOMcTB B (maTumk
nasnenusi) U C (Hacoc ¢ IeKTponpuBoAoMm) (puc. 1).

Hcxonubie mannbie: BpeMs paboTsl cucteMbl t = 1000 1; k03 duiimeHT roros-
HOCTH BCIIOMOTATENbHBIX YCTPOUCTB K; = 0,95; k. = 0,85; BecoBbie KOIPPUIIUEHTHI:
E,; = 0,2 — npuém undopmaiuu B ycrpoiicte B; E, = 0,2 — nepenaua undopmaiuu
u3 yctporictBa B B yctporictBo A; E; = 0,3 — 06paboTka nHpopManuu B yCTpOUCTBE
A; E4 = 0,2 — Bpi1ava undopmanuu u3 ycrpoiictsa A B yctpoiictBo C; Es = 0,1 — BbI-
BoJ nH(popManuu u3 ycrporictea C. MTHTEHCHBHOCTh OTKa30B OCHOBHOT'O YCTPOMCTBA
A -2 =0,07-10°.



E;
A

pemiaroniee

YCTPOMCTBO

E, Eq4
B C
JTaT4YuK HACOC C AJIEKTPO-
JaBJICHUS IPUBOIOM

EIT lEs

Puc. 1. biiok-cxema cUCTEMBI YIIPABIEHUS

TpeOyercs paccunTaTh GYHKUMOHANBHYIO U 3()()EKTUBHYIO HAIAEKHOCTh CUCTE-
MBI TIPY MAaKCUMAJIbHOW WHTEHCUBHOCTH OTKA30B YCTPOUCTB A (Tabm. 1).
OmnpenensioT BEpOSITHOCTh O€30TKa3HOI pabOTHI 3JIEMEHTOB T10 3aBUCUMOCTH (3):

M- ~0,07-107°.

[ . _— . _6.

— . _— . _6.
PC —e 7\.C t —e 27,4-10 1000 — 0’972 )

OnpenensitoT PyHKIMOHAIBHYIO HAJIEXKHOCTh CUCTEMBI 110 3aBUCUMOCTH (2):

Py =Pa - (Kg ‘- Pg) - (K¢ Pc) = 0,999 - (0,95 - 0,993) - (0,85 - 0,972) = 0,778.

OmnpenensoT 3¢PexKTUBHYI0 HaAEKHOCTh CUCTEMbl MO 3aBUCUMOCTU (4), IS
YEero COCTaBJISIOT TaOIUILy COCTOSIHUN cUCTeMBbI (Tadl. 2).

8
Py=3P;-E; =0,964-1+2,7-107-0,9+6,0-10"-0,8+9,6-10"-0,5+
j=1
+1,9-10%-0,5+2,7-10°-04+68-10°-0,1+1-107-0=10,994.

[Tocne pacuéra ¢GyHKIMOHATBLHON HW A()PEKTUBHONW HAAEKHOCTH CHCTEMBI
YIIPABIICHHUSI ITPOBEPSIOT MTPABUWIIBHOCTD MTOJIYYEHHBIX PE3YJIBTATOB C TOMOIIbI0 OBM
o nporpamme MPOMI1 (mpunoxenus 1, 2), a pacnieyaTky pe3yJibTaTOB MO 3aJJaHUI0
Ne 1 mpencraBisitor BMmecTe ¢ OTYETOM HPENOIaBATENIO.



1. HTEHCUBHOCTh OTKa30B YCTPOMCTB

NHTEHCHBHOCTDH OTKA30B A X 10'6,q
HaumenoBanue
. Makcumans- | Cpennsis | MuHuManb-
yCTpOMCTBA .
Has (max) (med) Has (min)

JlaTuuku: - ypOBHS KUJIKOCTH 3,73 2,60 1,47
- JIaBJICHUS 6,60 3,50 1,70

- TEMIIEPATYPHI 6,40 3,30 1,50

Hacocsl: - ¢ anexkrponpuBogomM 27,4 13,5 2,90
- C MEXaHUYECKUM MMPUBOJOM 31,5 13,5 3,33

- C TUAPONIPUBOIOM 45,0 14,0 6,40
Perynaropsl: - pacxona KuJaKOCTH 5,54 2,14 0,70
- JIaBJICHUS 5,26 2,03 0,65
[TepexmtoyaTenu: - IITyHKEPHBIN 0,112 0,054 0,041
- KyJJaYKOBBIN 0,12 0,075 0,048

Karymiku: - MHIyKTUBHOCTH 0,031 0,020 0,011
- COJICHOUTHBIC 0,091 0,040 0,020

Pene anexrpomarautHoOE 0,50 0,11 0,03
Tepmopene 1,0 0,40 0,12
MydTa 35mekTpoMarHuTHas 0,93 0,60 0,45
DIIEKTPOJBUTATENh 0,58 0,30 0,11

2. Bo3MOHBIE COCTOSIHHASI CUCTEMBI YIIPABJIEHUS TUAPOIPUBOIOM

Cocrosinue Pacuérnbie popMybl

CUCTEMBI P; E;
ABC P, - Pg - Pc=0,964 1
ABC Pr-Pp-(1-Pc)=2,7-107 Ei+E,+E;+E;=09
ABC Py -(1-Pg)-Pc=6-10" E/+E; +E4+Es=038
ABC (1-P,)-Pg-Pc=96-10" E,+E, +Es=0,5
ABC Pr-(1-Pg)(1-Po)=1,9-10" E;+E,=0.,5
ABC (1=P,)-Ps-(1-Pc)=2,7-10" E,+E,=04
ABC (1-=PA)-(1-Pg)-Pc=6,8-10° Es=0,1
ABC (1-Pa)-(1-Pg)-(1-Pc)=1-10" 0

[Ipumeuanue: A — yCTpOHCTBO UCIIPaBHO; A — YCTPOMUCTBO HEUCITPABHO




5. 3apanue k npakTHYecKOMy 3aHATHIO Ne 1

3aganme: paccuntath QYHKIHOHATBHYIO U 3(Q(PEKTUBHYIO HAJEKHOCTh OJIHON
U3 CUCTEM, OJIOK-CXeMbI KOTOPBIX MpeacTaBieHbl Ha puc. 3. CocTaBuTh TabIUILY
BO3MOKHBIX COCTOSIHMUM cHUCTeMBbI yrpaBiieHus. [IpoBeputh pes3ynbTarbl pacuéra c
nomoipo IBM no nporpamme MPOMI (npunoxenus 1, 2).

Koaddummentrr roroBHOCTH BciomoraTenbHbIx yeTpoicTB Kg = 0,8; K¢ = 0,85;
Kp =0,9; Kg = 0,95. UHTEeHCUBHOCTH OTKa30B OCHOBHOTO ycTporcTBa Ay = 0,05 - 10 u.
Bpewms pabotsl cuctemsbl t = 1000 4. Bo3MOXXHBIE COCTOSIHUSI CUCTEMBI MPEICTABIICHBI
B Tabu. 3. 3ajganue, COrIacCHO HOMEPY BapuaHTa o Tab. 4, BEIIAET MPENo1aBaTellb.

3. BO3MOXHBIE COCTOSHUS CUCTEMBI

No | Cocrostnue No | Coctrosiane | Ne | Cocrosaune | Ne | CocrosiHue

1 ABCDE 9 ABCDE | 17 | ABCDE | 25 | ABCDE

2 ABCDE 10 | ABCDE | 18 | ABCDE | 26 | ABCDE

3 ABCDE 11 | ABCDE | 19 | ABCDE | 27 | ABCDE

4 ABCDE 12 | ABCDE | 20 | ABCDE | 28 | ABCDE

5 ABCDE 13 | ABCDE | 21 | ABCDE | 29 | ABCDE

6 ABCDE 14 | ABCDE | 22 | ABCDE | 30 | ABCDE

7 ABCDE 15 | ABCDE | 23 | ABCDE | 31 | ABCDE

8 ABCDE 16 | ABCDE | 24 | ABCDE | 32| ABCDE

4. cxonHble JaHHBIE K IPAKTUYECKOMY 3aHATHIO Ne |
Ne Cxema NHTEHCUBHOCTh OTKAa30B BCIIOMOTaTEJIbHBIX YCTPOUCTB

Bapu- (prcyHOK 2) BcnomorarenbHbIe yCTpOMCTBA

aHTa B C D E
1(17) Cxema a min med max min (med)
2 (18) max med (max)
3(19) max max (min)
4 (20) min min (med)
5(21) Cxema 6 med max min med (max)
6 (22) min max (min)
7(23) med min (med)
8 (24) med med (max)
9 (25) Cxema B max min med max (min)
10 (26) max min (med)
11 (27) max med (max)
12 (28) max max (min)
13(29) | Cxemar min med min min (med)
14 (30) min med (max)
15 (31) min max (min)
16 (32) med min (med)
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YCTPOUCTBO

E3 = 0,3

E4V

D.Ilepexirouarens
KYJIAYKOBBIN

E7 = 0,05

C. Perynsarop
pacxoja
KUIKOCTH

E. Hacoc

HUYCCKHUM
IIDUBOIOM

C MCXa-

!

Vv Es=0,1

E;=0,2

A. Pemaroniee
YCTPOMCTBO

E2: 0,3

E3=O‘,/

\E4 =0,05

B. Dnekrpo-
JBUTaTEIb

C. Peine anexrpo-
MarHuTHOE

B0~ —  Fe=005

D. Mydra
AJIEKTpOMar-
HUTHAsI

VE7: 0,1

E. Hacoc ¢
3IEKTPONpHU-
BOJIOM

v Eg=0,1

TN E=0

D. Jaruyuk
YPOBHSI
KHUJIKOCTH

E6 = OM7 = 0505

E. Hacoc ¢
TUAPOTPUBOIOM

l E8:0,1

! E;=0,1

B. Perynsarop
JABJICHUS

E2 = 0,2

A. Pemaromiee
YCTPOMCTBO

E3 = 0,3

E4:O,1

C. Ilepexmtoya-
TEIb
IUIVHKEDHBIN

Es= O,V

\E(, =0.05

D. Karymika E. Karymika
UHYKTUBHOCTH COJICHOUAHAS
l E-=0,1 ¢E8=0,1

2
Puc. 3. Bi1ok-cXxeMbl cCUCTEM:
a — I — BApUaHTHBI CXEM COTJIacHO Tao0u. 4
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