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OBIIUE YKA3AHHUA

KontponsHasg pabota cocToUT W3 Tpex 3adad. B kadecTBe MeTOAMYECKUX PEKOMEHIAIMi
YCJIOBHSI 3a7a4 JOIIOJIHEHB! TUIIOBBIMH IIPUMEpAMU PCIICHUM aHAJIOIMYHBIX 3a7a4d. Pemenns kaxnon
3aa9d JODKHBI OBITH NOAPOOHBIMU, C KOPPEKTHOW 3alHMCHIO IPOMEKYTOUYHBIX M OKOHYATEIBHBIX
pesysbraroB. Ui Kaxaod 3ajaud B COOTBETCTBUM C BAPHAHTOM HEOOXOAMMO 3alMcaTh YCIOBHE U
IIpH HEOOXO0ANMOCTH HU300Pa3UTh TOACHSIOMMH pUCYHOK. Penienre kax ol 3a1aun ciieayeT HaYHHaTh
C HOBOH CTpaHHIIBI.

KPATKHE TEOPETUYECKHUE CBEJAEHHUSA

i ) P@)
Bepoamnocmos 6ezomkaznoii  pabomel v Qynkyua Hadéxcnocmu BBIPAJKACT
BEPOSTHOCTH TOTO, YTO HCBOCCTAHABIIMBACMBIN OOBCKT HE OTKAXKET K MOMEHTY BPEMEHU HapaOOTKH f.

. f .
Beposmuocms omkaza WA (hyHKYUSL HEHAOENCHOCMU o) BEPOSITHOCTh TOTO, YTO CIy4aiiHOE
BpeMs JI0 OTKa3a MEHBIIIE 33/ITAaHHOTO BPEMEHH 1.

BeposTHOCT OTKaza U BEpOATHOCTh O€30TKa3HOW padoThl CBsI3aHbI COOTHOIICHHEM:

O(r)=1-P()

T
Cpeonss napabomxa 0o omkasza ~ 0 omnpenensercs Kak MaTeMaTHUeCKOe 0KUIaHUE BpEMEHU
1o nepBoro otkaza. CpeaHsisi HapaboTka 10 OTKa3a SBISETCS CPeJHUM IMOKazaTeneM U He OTpakaeT

XapakTep pacrpe/eeHist BpeMEHH 0 0TKa3a.

Yacmoma omkaszoe a(?) €CTh IJIOTHOCTh BEPOSTHOCTH (MIJIH 3aKOH PACIIPEIICIICHHS) BPEMCHHU
paboThI U3ENUs 10 MEepBOTo OTKAa3a.

Humencuenocmo omkazoe A(f) BHIpaXaeT WHTCHCHBHOCTH TIPOIICCCOB BO3HUKHOBCHHS
OTKa30B.

Haubonee  pacmpocTpaHCHHOW  CTAaTUCTHYECKOW  MOJICHBIO  HAA&KHOCTH  SBIISICTCS
IKCNOHEHYUANIbHAS  MOOelb pacnpeoeleHuss BpPEMEHU [0 OTKa3a, [0 KOTOpOH BepOATHOCTH
0e30Tka3HoM paboThl 0OBEKTA BhIpaKaeTCs 3aBUCUMOCTBIO

P (l‘) —e M

2

r7ie A - mapameTp MoJenu (MHTEHCUBHOCTH OTKA30B)
[TycTh OTKa3bl 2JICMEHTOB €CTh HE3aBUCHUMBIC JIPYT OT Apyra coObITHs. Tak Kak cucreMa
(puc.1) pabortocnocoOHa, eciau pabOTOCTOCOOHBI BCE €€ JJIEMEHTHI, TO COIJIaCHO TeopeMe 00

. . P.(t
YMHOKEHUH BEPOSITHOCTEH BEPOSATHOCTH OS30TKAa3HOM pabOThI CUCTEMBI ~ € ( )paBHa HPOU3BEAECHUIO
BEPOATHOCTEN 0€30TKa3HOM pabOTHI €€ AITEMEHTOB:

a(r):plo)-pz(r)-...-pn(r):Qp,-@

>

(t) 3 .
rae Pi ( - BEpOATHOCTBH 0€30TKa3HOW pabOThI i-TO IIEMEHTA.

Pl/lcyHOK 1. Cxema J0oruveckoro COCIUHCHUA IJICMECHTOB Hepe3eanpOBaHH0171 CHCTEMbI



HyCTL I DJICMCHTOB CHpaBe,Z[JII/IB 3KCHOH€HHI/IaHLHLII7I 3aKOH paCHpe,Z[eJIeHI/IH Haﬂé)KHOCTI/I )41
H3BCCTHBI UX MHTCHCUBHOCTHU OTKA30B. TOF,Z[a " 1J1s1 CUCTCEMBI CHpaBe,Z[JII/IB BKCHOHCHHHaHBHBIﬁ 34KOH
PacCIIpCaciICHUA HaL[éX(HOCTI/I:

n
n -t 27%
P.(t)= He_k"l R

rae ¢ - HHTEHCUBHOCTH OTKAa30B CHCTEMBI.
HHTEeHCUBHOCTE OTKa30B Hepei’)epBI/IpOBaHHOﬁ CUCTCMBI pPaBHa CYMMC MHTEHCUBHOCTEH
OTKa30B €€ 3JICMCHTOB.

n
7\’c = Z}\‘l
i=l1

Ecii Bce DJIEMEHTHI JIAHHOTO THIA PABHOHAJICKHBI, TO MHTCHCHBHOCTH OTKA30B CHCTEMBI
Oyner:

riac: I - YUCJIO DIEMEHTOB [-TO THUIIA, ¥ — YHUCJIO TUIIOB DJICMCHTOB.

Bei6op “7 jyisi KaXKI0T0 THITA JICMEHTOB IPOU3BOJIUTCS 10 COOTBETCTBYIOIIUM TaOIUIIaM.
CpeI[Hee BpCMA Hapa60T KM 10 OTKa3a 1 4aCcToTa OTKa30B CUCTCMbI COOTBCTCTBCHHO PABHBIL:
= 1
0.c = At
— (4
X, Rz (H)=4e ™

B pe3epBupoBaHHON cHUCTEME OTKa3 KaKOro-M0O JJIEMEHTa HE 0053aTeNbHO MPUBOJIUT K
OTKa3y BCEH CHUCTEMEL. THUIMHYHEBEIM CIydacM SABJACTCA JIOTUUCCKH TapauIC/IBHOC COCIUHCHUC
3JIEMEHTOB (pHC. 2), TIPH KOTOPOM CHCTEMa OTKa3bIBAET TOTa, KOTJa OTKA3bIBAIOT BCE €€ AJIEMEHTHI.
Takoit TuUD pe3epBUPOBAaHHSA HA3LIBAIOT TOCTOSHHBIM MIIM HAarpy>kKeHHbIM (m-1)-KpaTHBIM
pe3epBUpOBaHHEM. B 3TOM ciyyae Bce HIIEMEHTHI BBITIONHSIOT OJHY U Ty Ke (YHKIUI0, paboTaioT
OTHOBPEMEHHO U PaBHOHAAEKHBI. [1o Teopeme yMHOKEHUS BEPOSTHOCTEH MMEIOT MECTO CIENyIolIne
BLIPAXKCHUSA!

P =1-0.()=1-¢" () =1-[1- p@®)]",

3JICMCHTA.



PI/IcyHOK 2. CxeMa JIOTHYECKOTO COCAMHCHUA 3JIEMCHTOB pe3epBI/Ip0B3HHOI7I CHUCTECMBI.

Ecau nis sieMeHTOB CIIpaBCI/INB SKCITOHEHIMAILHBINA 3aKOH pacrpeaciicuusa HaI[é)KHOCTI/I, TO

g(t)zl—(l—e—“)f"'

3AJJAYA 1
Heo6XxoauM0 BBHITIOJHUTE OPUEHTHPOBOYHBIM pacuéT HAAEKHOCTH CUCTEMBI, COCTOSIIeH u3 N
37€MEHTOB Pa3IUYHOro TUIA. TpeOdyeTcs BBIYMCINTh BEPOATHOCTh 0€30TKa3HOU pabOThI CUCTEMBI B

TeYeHHEe BPEMEHH f U CPEeIHIOI HapabOTKY 10 IepBOT0 OTKa3a Toc,

Pacuér crneayeT BBIMONHUTH IO JAaHHBIM O HAAEXHOCTH DJJIEMEHTOB, INPHUBEIACHHBIM B
[Ipunoxenun 1.

HcxonHble naHHBIe AN pelleHdst 3ajaud npuBeleHbl B Tabn. 1. KonudecTBO CHIIOBBIX

TpaHchopMaToOpoOB N COOTBETCTBYeT TMocleAHeil uudpe ydebHoro mmdppa (uudpa 0

:10)'

N,
COOTBCTCTBYCT =~ ¢



HauMeHOBaAHME H KOJHYECTBO 3J1€MEHTOB

Taoauna 1

Pezucropsi CHJIOBBIE BpeMs
Hpeanocaenquas P Konnencaropn C Juons D Tpanzucropor T apoccenu | MHIYKTUBHOCTH P
R TpaHchopMaTOpLI padoThI
nudpa mudppa
THI | HIT THIT T THIT T THIT T T T T gac
1 2 3 4 5 6 7 8 9 10 11 12 13
BC TOUYCYHbIC
- MOIITHBIE
0 20 CITFOITHBIE 10 TrepMaHHUEBEIE, 6 R 5 N, 1 2 650
0,25 HHU3KOYaCTOTHEIE
BBINIPSIMUTEIBHBIE
MAITOMOIITHBIE
BC-
05 14 TaHTAJIOBBIC 12 HU3KOYaCTOTHBIC 4
’ repMaHUeBLIC
BC-1 6
TOUYCYHbIC
MIJIT- MOIITHBIC
1 32 | kepamuueckue | 8 repMaHHUEBEIE, 9 R 4 N, 2 4 260
0,5 HHU3KOYaCTOTHBIC
BBINIPSIMUTEIBHBIE
MAITOMOIITHBIE
MIIT- .
) 19 TaHTaJIOBBIE 15 HU3KOYaCTOTHBIC 11
repMaHHUeBbIe
MJIT-
4
2
MAITOMOIITHBIE
MIJIT- BBITIPAMHUTEILHBIC
2 40 CITIOJITHBIE 30 P 2 HHU3KOYaCTOTHEIE 10 N, - 40 5000
0,25 IJIOCKOCTHLIC
KpEMHHUEBbIE
MJIT-
) 2 | xepamudeckue | 49
TaHTAJIOBBIC 6
MIIT TOUYCUHbIC MAITOMOIITHbIE
3 0.5 21 CITIOJISTHBIE 8 KpEMHHEBBIE, 16 HHU3KOYaCTOTHEIE 7 N, 2 - 2000
’ BBINPSIMUTEIBHBIE KpEMHEBbIE
MJIT- 5
0,5
MJIT-
) 3




P
Hpennocnenusas CIMCTOPBL Konpnencaropnr C Juoapr D Tpanzucropsr T cuiopble apoccean | MHAyKTHBHOCTH Bpen
R TpaHchopMaTOpLI padoThI
nudpa mudppa
THI | IOT THII T THII T THII T LT LT LT qac
1 2 3 4 5 6 7 8 9 10 11 12 13
MIIT TOYCYHBIE MaJoMomIHbIE
4 025 13 | xepamuueckue | 18 repMaHHUEBEIE, 5 repMaHHeBbIE 6 N, 3 2 250
’ BBIIIPSIMUTEITBHEIE HH3KOYaCTOTHBIE
MIT- 10 TaHTAJIOBEIE 3
0,5
IKB-
2
2
Momusre
MIJIT-
5 25 | xepamuueckue | 27 TOTCHHIbIE 10 | BeicokouactoTHbe | 10 N, 3 5 500
0,25 KPEMHHUEBEIE
repMaHUEBbIE
IKB-
) 2 TaHTAJIOBEIE 6
BC MaJIOMOIIHEIE
- TOYCYHBIE
6 16 | kepamuueckue | 6 16 HU3KOYaCTOTHBIE 7 N, 3 2 320
0,25 HUMITYJIBCHBIE
repMaHUEBbIE
MJ;[T_ 10 TaHTAJIOBEIE 6
MIJIT-
3
2
MIJIT-
7 240 CITFOITHBIE 53 HHIOCKOCTHDBIE 57 MOTIHHRIE 69 N, - 47 26
0,5 BBIIIPSIMUTEIBHEIE HH3KOYaCTOTHBIE
MIJIT-
1 86 TaHTAJIOBEIE 13
BBIIIPSIMUTEITHHBIE
KpEeMHHUEBEIE
MIJIT-
8 146 OyMakHbIe 176 HOBBINIEHHOH 116 MOTIHEIE 86 N, 27 - 240
0,5 HH3KOYaCTOTHBIE
MOIITHOCTH




P
Hpennocnenusas CIMCTOPBL Konpnencaropnr C Juoapr D Tpanzucropsr T cuiopble apoccean | MHAyKTHBHOCTH Bpen
R TpaHchopMaTOpLI padoThI
nudpa mudppa
THI | IOT THI T THI T THI T T T T gac
1 2 3 4 5 6 7 8 9 10 11 12 13

CIIO-

5 3
I15B-

5

10

MITT TOYEYHBIE MaJIOMOIITHEIE
9 0.5 136 | xepamnueckue | 176 repMaHHUEBEIE 47 HU3KOYaCTOTHBIE 63 N, 37 21 25

’ BBITPSAMHUTEIBHBIE repMaHHUEBbIe

MJIT-
96 TaHTAIOBEIE 32
0,5
ITKB-
12
2




TunoBoii mpumep. Hznenue coctour u3 14 MaJOMOILIHBIX HU3KOYACTOTHBIX I'€PMAHMEBBIX
TPAH3UCTOPOB, 4 IJIOCKOCTHBIX KPEMHMEBBIX BBIIIPSIMUTENEH, 56 KepaMMUECKUX KOHJEHcaTopos, 168

pesucropoB THma MJIT wmommocteio 0,5 Br, 1 cmioBoro Ttpanchopmaropa, 2 HaKalbHBIX

TpancdopmaropoB, 6 npoccencii U 3 KaTylmleK MHAYKTUBHOCTH. HeoOGXoaumo HAaWTH BEPOSTHOCTH

y t =260
0e30TKa3HON PaboTHl M3/IENUs B TEUECHHE

1

O .

JacoB U CpEAHIOIO Hapa60T1<y A0 IICPBOIO OTKAa3a

Pemenue. I[J'ISI BLIIIOJIHCHUSI OPpUEHTHPOBOYHOI'O pacqéTa Ha,I[é}KHOCTI/I COCTaBUM H 3aIlI0OJTHUM
Ta6n1/1uy 2, BBIUHUCIIMB BCJIIMYMHY HWHTCHCHBHOCTHM OTKAa30B HU3ACIIHA. 3HAYCHHC WHTCHCUBHOCTECH

isaneMeHTOB (4erTBepras rpada) BeiOupaercs u3 Tabmui [Ipwnoxenus 1. 3amoaHeHHAs
TabIuIa 2 pUBeIcHAa HUKE.

OTKa30B

TaGmauma 2
HNHTEeHCHBHOCTL HNHTEHCHBHOCTD
HaumenoBanue u Tun | KoaunuecTBo
0TKAa30B, 3JIEMEHTA OTKAa30B 3JIeMEHTOB B | [Ipumeuanue
3J1eMeHTa 3J1€MEHTOB s 5
A-1077 1/qac rpynne N-4-107 1/qac¢
Tpanzuctop
MATIOMOTHHRIH - 14 0,3 4,2 Ta6. 1. 1.3
HU3KOYaCTOTHBIN
repMaHUeBBIN
Brimpsamurens
KpEeMHUEBBIH 4 0,5 2 Tabxa. I1. 1.3
IJTOCKOCTHBIN
Komnencarop 56 0,14 7,84 Tab. I1. 1.2
KepaMHuHIecKuit
Pesucrop MIIT, 0,5 Bt 168 0,05 8,4 Ta6n. I1. 1.1
Tpancopmarop 1 0,3 0,3 Tab. I1. 1.4
CHJIOBOU
Tpancdopmatop
. 2 0,2 0,4 Ta6xa. I1. 1.4
HaKaJbHBIN
Hpoccens 6 0,1 0,6 Ta6n. I1. 1.4
K
atymia 3 0,05 0,15 Ta6. 1. 1.4
MHIYKTUBHOCTH
8 8 s
SN, =254 A, =3 N4 =2389-10

i=1 , i=1 (1/4)
-5
Pc (260) — e—ﬂcl — 6—23,8910 -260 ~ 0994,

HO JaHHBIM Ta6HI/II_[BI HaXxXoaIum
To=t = ;_5 — 4170
j'c 23,89 ° 10 (LI)
3AJTAUA 2

Cxema pacu€ra HaAECKHOCTH PE3CPBUPOBAHHOIO YCTPOHWCTBA JUISl PA3/IMYHBIX BapHAHTOB
IpUBCACHA HA PUCYHKC 3a - 3r. MHTEHCHBHOCTH OTKA30B 2JIEMECHTOB MMEIOT CICAYIOINC 3HAYCHUS:

%:%-10_3 /14=i-10‘3
1

ﬂ’l = nl 10_4 Zz :n2 10_4 n2

1/4ac; 1/4ac; 1/4ac; 1/uac, rme -




n1=10

nociennss nudpa yuedHoro mudpa (mudpa 0 cooTBeTCTBYET ); ny_ npeanociaeanss nudpa

n, =10 .
2 ). IIpeanonaraercs, 4YTo MOCICACHCTBUEC OTKA30B
9JEMEHTOB OTCYTCTBYeT. HeoOXxomuMo HalTH BeposATHOCTh O€30TKa3HOW paboOThl yCTpOMCTBa B

teueHne 100 gacoB paboOTHI.

yueOHoro mmdpa (uudpa 0 cCOOTBETCTBYET

a) B) 7\‘1 7\‘2
P e Y M s by
n, - 9€THast; n, - YeTHAsA X . n, - HeUeTHas,
1 2 n, - HeUCTHAA
6) » r) Ay
7\'2 7\.1 7\‘3
2 o b
Ay Aq A3
M n, - YeTHast; M, - HCUCTHAS 7\‘2 1, - He1ICTHAA,

n2 - H€THaA

Pucynok 3. Cxema pacuéra HagéKHOCTH

Tunosoii mnpuMep. Cxema pacuéra HaAEKHOCTH PE3CPBUPOBAHHOTO YCTPOMCTBA IPUBE/ICHA HA

-3
. 2,=0,23-10
pucynke 4. MHTEHCMBHOCTH OTKa30B 3JIEMEHTOB HMEIOT CIEAYIONIME 3HAYEHUS:

-4 -3

A, =0,5-10 . A4 =04-10 .

1/gac; 1/gac. [IpennmomnaraeM, 4TO MOCICNCHCTBUEC OTKA30B
AIIEMEHTOB OTCYTCTBYIOT. HeobXxoaumMo HalTH BEpOSTHOCTH 0O€30TKa3HOM padoThl ycTpoicTBa B
TeueHue 100 gacoB pabOTEHL.

1/4ac;

Pucynok 4. Cxema pacuéra Haé:KHOCTH

y ; B yerpoi
Pemenne. Haiinem BeIpaskeHHe [UII BEPOSATHOCTH 0€30TKa3HOH paboTel ~ € ‘'’ ycTpoiicTBa.

Ouesmo, L¢(D =21 py(®) P (t)
e P10 =1=[1=p®OF =2pi(t)- pi (&),
pu®O=1-[1-ps(OF =2p;() - p3 ()
SN T T e—— L () 1710 B () S —
P =210 = P} ()2 02 ps (0 - p3(1))=
=4, (P2 () p3(H) = 2p7 () Py () p3 () = 2P (D po () p3 () + pi () P2 (D3 (1)

-t —Ant —Rat
Tax xax P1{) =€ l,pz(t):e 2,p3(l‘)=€ S,To



24+ A + A3 )t (A 223 ) 24+ A +223 )t

P.(1) = 4e Vatharsk _ g, py s -
— . 73- —_ . 73- —_ . 73- —_ . 73-
— de 0,68-10 °-100 e 0,91-10 7100 _De 1,0810 100 te 1,31-10 7100 — 0’993

3AJAYA 3
CocraButs cuctemy ypaBHeHwit Kommoroposa misi rpada COCTOSHHHA pe3epBUPOBAHHOMN
BOCCTAHABJIMBAEMOI CUCTEMBI, H300paXEHHOI'O HAa PUCYHKE 5a - 5T (B COOTBETCTBUHU C BAPUAHTOM).

=P +A
PaccunTtath k03Q(PHUIHUEHT TOTOBHOCTH CHCTEMBI ~— ¢ o , PEUIMB TMOIYyYEHHYIO CHCTEMY
N . A=n 107 Cu=n,-107"
YpaBHEHHH, €CIIM MHTEHCHBHOCTh OTKA30B M BOCCTAHOBICHHU 1/4ac;
1/gac, rme i nocnenHsss mudpa ydeOHoro mudpa (mudppa 0 coOTBETCTBYET m :10); ny_
npeanocieHss nmudpa yuaeoHoro mudpa (udpa 0 cooTBeTCTBYET ny =10 ).
G G G
0 1 2 0 1 2
B 2p TR 2u
7’11 - 4eTHad, 7’12 qcTHad I’Z - HCUCTHAaA, 7’l - HCUCTHadA

6) 2A A
eSO RIS R S0
u u
7’11 - 4yeTHad, 7’12 HCUYCTHas 1 - HCUCTHAaA, 7’12 YCTHaA

Pucynok 5. I'pad cocrosinuii cucremMbl:
GO
- HCIIPABHOE COCTOSIHHE CUCTeMbI;
1 - memcnpasHoe, HO PaGOTOCIIOCOGHOE COCTOSIHIE CUCTEMBI;

2 - gemcnpaBHOE HEPAOOTOCIOCOOHOE COCTOSIHNE CHCTEMBI.

TunoBoii MpUMep. PE‘SGpBHpOBaHHaH CHUCTEMAa MOXCT HAaXOIHUTBCA B OJHOM U3 3-X cOCTOAHHIT

0, ~1 ~2 Tpad cocTosHMii U COOTBETCTBYIOIINE MHTEHCHBHOCTH IIEPEXOIOB H300paKE€HHl Ha
pucyHnke 6. Onpenenuts KodhHOULIHUEHT TOTOBHOCTH CUCTEMbI, €CIIH HHTEHCUBHOCTh OTKA30B CUCTEMBI

A=1-10" 1/49ac, a MHTCHCUBHOCTH BOCCTAHOBJICHUS _u=0,]1 1/gac.
2u
Pucynok. 6. I'pag cocTosiHuii cucTeMsl.

Pemenne. Cucrema cocrapisieTcst 110 CileayroluM npaswiaM. IIpousBojgHas BepoOSTHOCTU
COCTOSIHMSI paBHA CyMMC CTOJBKHMX CIIAra¢MbIX, CKOJBKO CTPEIIOK CBA3aHO C 3THM COCTOSIHUCM.
Kaxnoe ciiaraemoe paBHO TIPOM3BE/ICHUIO MHTCHCUBHOCTH TIOTOKA COOBITHHN, TIEPEBOJIAIICTO CHCTEMY
MO JIaHHOM CTpENIKE, Ha BEPOSITHOCTh TOTO COCTOSIHMS, U3 KOTOPOro HCXOAUT cTpenka. Cmaraemoe
HMeeT 3HAaK MHUHYC, €CJIU CTPENKa MCXOAHWT M3 JAaHHOIO COCTOSIHHUSA, a 3HAaK IUTIOC — €CJIA CTpesKa
HanpapJi€Ha B JaHHOE cocTosgHUE. [lonydeHHas cucTemMa ypaBHEHH HAa3bIBAETCS CUCTEMOU YpaBHEHUI
Kosmmoroposa.

10



Juis rpada cocTosHMIA, IMMOKAa3aHHOTO HA PHUCYHKE O, TOJIYYHM CICAYIOIIYI0 CHUCTEMY
mdQepeHIMANBHBIX YPaBHCHUH.

d’j;t(f) — ARy (1) + 24P, (1)
dplt(t) = APy (t) =2uP,(t) = 2AB () + 2 ub5 (1)
B _ o 3p () - 2uP,(8)

Cucrema permaeTcsi ¢ MOMOIIbIO TIpeoOpa3zoBanuit Jlamuraca wim unciaeHHBIMEA MeToaaMu. [1pu

[—>© CIIpaBCJIMBa IIPCACIIbHAA TCOpEMaA AA. MapKOBaZ €CIIN BCC HMHTCHCHBHOCTHU ITIOTOKOB
COOBITHH ITOCTOAHHEI, a rpa(b COCTOSHHM TaKOB, UYTO U3 KAXJOI0 COCTOAHHUA MOXHO HepeﬁTH B KaXJOC
APYroc 3a KOHCHHOC YHCJIO ITaroB, TO IPCACIBHBIC BCPOATHOCTH COCTOSHUH CYHICCTBYOT U HC

3dBHUCT OT HAYAJIBHOI'O COCTOSAHUA CHCTCMBI. B COOTBETCTBHUH C 3TOI71 TeopeMoﬁ HpI/I t_) 0
dP.(t)
7 (
-0
IIPOU3BOIHAS dt U cucteMma auddepeHuaabHbIX YpaBHEHHH MpeBpaliaeTcs B OTHOPOIHYIO

CUCTEMY JINHEHHBIX aJireOpanieckuX ypaBHEHUN
—\Py(t) + 2P, (1) = 0
ARy (1) = 21, (t) = 2AR (1) + 24Py (1) = 0
20, (£) — 21Py (1) = 0

Cucrema AOMOJHAETCA HOPMUPOBOYHBIM YPABHEHUEM

R+A+P =1

Pemuts CUCTEMY JIMHEHHBIX ypaBHCHI/Iﬁ MOKHO JTHOO MAaTpU4YHBIM METOI0M, 160 MCTOOOM
KpaMapa, 1160 METOJOM IMOACTAHOBKH. Pemmum CUCTEMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAHOBKH.

. By(1) B(t)
BIpaSI/IM nu3 nepBoro ypaBHCHI/ISI CUCTCMBbI , a3 T‘peTLeFO ypaBHeHI/ISI .

Ao =Ko %(rb%a(r):%a(r)

[TonydyeHHbIE 3HAYCHHMS] BEPOSTHOCTEH TMOJCTaBUM B HOPMHPOBOYHOE YypaBHEHHE. B
pe3yJIbTaTe NOIYYUM:

2 py+ B+ LR =1
A 7

10 .
Pemms >To YPaBHCHHUC OTHOCHUTCIIBHO , IOJTYy4YUM:

Au Z,u2
Ky =-— > h=-— 2
2u° + Au+ A 2ut + Au+ A7

Torna k03 HULHEHT TOTOBHOCTH CHCTEMBI Oy/IET paBeH:

11



ﬁ,,u+2y2
K.=-— 2
2u°+Au+ A

[ToncraBuM B MONIY4YEHHOE BBIPRKCHHE 3HAUYEHUS HHTEHCUBHOCTEH OTKAa30B, B pe3ynbTare
IOy YUM:

Ap+2u* 107107142107 1072

K = = =
o2t Au+ 2t 2102410721071 +107°

0,5
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IMPHJIO)KEHHUE 1

Tadmuua I[1.1.1

HomuHaibHAasi HHTEHCUBHOCTb 0TKA30B pe3ucTopoB npu T=+20° C u K,=1

HomuHaiLHAsE MOITHOCTL paccesinus Pgy, BT
Tun pesncropos [ 025 ] 0,5 | 1 | 2 | 5 [10]15]20]25]30]50] 60| 75] 100
WHTEHCHBHOCTD 0TKa30B A, 10 1/1ac
MJIT 0,4 0,5 1,0 1,6 - - - - - - - - - -
TBO 04 | 045 ] 08 14 12230 - |40] - - - 160 - -
MOY 0,5 | 0,55 ] 1,1 LS | 23|31 - - 142 - [55] - - 10
2 MVYH 0,6 0,6 1,2 2,0 - - - - - - - - - -
E YHY 0,6 0,7 1,2 1,7 2330 - - 148 - [ 80 ] - - 12
§ K3B 06 (075 1,3 | 1,75 2431 - | - [50] - - - | - -
é BC 0,7 08 | 1,35 | 1,8 | 25|33 - - - - - - - -
S YA 0,6 | 0,65 1,3 - - - - - - - - - - -
BJIII 0,7 1075 14 - - - - - - - - - - -
CIIO 0,6 0,7 | 1,15 | 1,8 - - - - - - - - - -
CIl 0,7 0,8 1,3 2,0 - - - - - - - - - -
o IITH - 1,1 1,4 1,8 - - - - - - - - - -
g TIKB 2 s 20 (25 - - -1 -1-1-1-71-71-
% 113B - 16 | 20 | 26 [2932(35] - [45(50(56]| - |80 12
8 T - - 2,2 2,6 |30 - - - - - - - - -
2) PII - - T30 - - - - Ta7 - -1-1s85] -
Ta6muma I[1.1.2
HoMuna/ibHbIe HHTEHCHBHOCTH O0TKa30B KoHAeHcaTopoB npu T°=+20°C u K,=1
Tun koHaeHcaTopa MNHTEeHCHBHOCTL 0TKA30B A, 10 1/uac
OyMasKkHBIC 1,8
MeTaLTo0yMaxHbIC 2,0
CIIFOITHBIC 1,2
CTEKIAHHEIE 1,6
KepaMUiecKue 1,4
IUICHOYHEIE 2,0
AIEKTPUMECKHE ATFOMIHHUEBEIC 2,4
DIEKTPUIECKHE TAaHTATOBBIC 2,2
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Ta6mauua I1.1.3
HoMuHa/IbHbIe HHTEHCHBHOCTH O0TKA30B MOJIYNPOBOIHHUKOBBIX NpuoopoB npu T°=+20°C

WHTEHCHBHOCTD 0TKA30B Ag, 107 1/4ac

MoaynpoBogHHKOBBLIE NPHGOPHI npubopoB
repMaHueBBIX KPeMHHUEeBBIX

BrinpaMuTenbHBIE TOUEHHBIC 0,7 2
BrimpsmuTtensHbIe MEKPOILIOCKOCTHBIC - 0,7
BrimpsmutenbHbIE ITOCKOCTHBIC - 5
BrimpsiMuTenbHbIE TTOCKOCTHBIC TIOBBIILICHHON ) )5

. ,
HaI&KHOCTH
BrimpsimutenbHbIe TOBBIIEHHON MOILIHOCTH - 5

2 HmnynbcHBIC TOUCHHBIC 3 -

:% HmnynbcHBIE TI0CKOCTHBIC ME3aIHOAHBI 2 2,5
HNMnynbcHBIE cITaBHEBIC - 0,6
YmpapnseMbie - 5
CTabmIuTpOHBI - 5
Bapukartsr - 5
BrimpsaMuTenpHbIe cTOTOBI - 5
MukpoMoayIbHEIE 4,2 4,5

= ManoMoIlHEIe HU3KOYaCTOTHEIE 3 4

§ Mouasie HU3KOYAaCTOTHBIC 4.6 -

% MajioMomIHBIC BEICOKOYACTOTHHIC 2,6 -

% | MoIIHbIE BEICOKOYACTOTHEIE 5 1,7

& Muxkpomo1yibHBIC 1 -

Ta6muma I1.1.4
HoMuHa/ibHast HHTEHCUBHOCTH 0TKA30B TPAHC(POPMATOPOB U MOTOUYHBIX U3Ae/THH
(apoccenu, KATYIIKM HHAYKTUBHOCTH M 1p.) npu T°=+20°C u K,=1
TpancgopMmaTopsl 1 MOTOYHBIE H3AETHSA VIHTeHCHBHOCTh OTKA30B Ay, 10 1/uac

ABTOTpaHchOpMaTOphI 5,0

CuioBeie 3,0

BEICOKOBOILTHEIE 4.0

HaxkanbHble aHOIHEBIE 2,0

HNmnynbcHbie 0,5

Hpoccenn 1,0

Karymku uHIyKTHBHOCTH 0,5
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npu T°=+20°C u K,=1

Ta6mauua I1.1.5
HomuHalbHbIe MHHTEHCUBHOCTH 0TKA30B HEKOTOPBIX MIUKPOIJIEKTPOHHBIX 3JIEMEHTOB

DaeMeHT MNHTEeHCHBHOCTH OTKA30B kA, 1/4ac

HHTerpanpHas cxeMa 0,2:107
Pesuctop 0,1-107
Konnencarop kepamuteckuit 0,3-107
[MasiHBIC COCTMHEHNS HOXKEK DJICMEHTOB Ha MeHaTHOM IT1aTe 0,5-107
KoHTakT pazsema 0,2:107
IlewarHas tutata /Ha ofuH ciroit/ 107

CoenvHeHNe HaKpyTKON 107
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