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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C

IVIAHUPYEMBIMHU pe3y/IbTdTaMHU 0CBOE€HUA 06pa30BaTEJIBHOﬁ nmporpaMmmal

1.1 JucouninHa «Hage)xxHoCcTh CHUCTEeM 3/1eKTPOCHADKeHUSI»

¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

Y BbIOMpaTh 000pyZ0BaHKWe CUCTEM 3/1eKTPOCHAOKEHHUS

[TK-4 CriocobeH MpoeKTUPOBaTh, MPOU3BO/IUTE PACUEThI

ITIK-4.3

ITK-6 CriocobeH MpUMeHSTh 3HaHUsI, YMEHUSI, HAaBbIKH
yIpaB/ieHUs: IPOeKTaMHU IPU NPOeKTUPOBaHUU U
3KCIUTyaTalii 000py/I0BaHuUs B CUCTEMAxX
3/IeKTPOCHA0KeHHsT

[1IK-6.3

CUCTEM BJIEKTPOCHEIﬁ}KEHI/IH

[TK-7 CriocobeH rporHo3upoBaTh CBOWMCTBA U MTOBE/IEHHE

I1IK-7.2

1.2 B pe3ysibTaTe 0CBOeHUsI JUCLUIIMHBI Y 00yUYarOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kop

Copep)xaHue HHAUMKATOpa
WH/MKaTopa Aep A P

Pe3yabTaT 00yuyeHust

Bnazeer coBpemeHHbIMU
[1K-4.3 U3MepUTe/IbHbIMU U
KOMITBIOTEPHBIMU CUCTEMaMH

3HaTh MeTO/bI pErUCTPaLIUH
aBapUMHBIX  COOBITHI
COBpeMeHHBIMU U3MePUTE/TbHBIMU
CUCTeMaMH, TIPUHLUTIBI OL[eHKH
Ha/|E>KHOCTU CcucTem
3/IeKTPOCHAOKEeHUsT  Ha
COBPEMEHHBIX KOMIbIOTEPHBIX
cucTeMax.
YMeThb NpUMeHsITh Ha TIPaKTUKe
3HaHWS 10 PETUCTPAIK aBapUMHBIX
COOBITHI COBpEMEHHBIMU
M3MepUTeIbHBIMUA CUCTeMaMH,
MIPOBOJUTE OLIEHKY Ha/I&KHOCTH
CHUCTEM 3/7IeKTPOCHAOKeHUsT Ha
COBPEMEHHBIX KOMIbIOTEPHBIX
cucTeMax.
BsiajieTh HaBbIKaMU TIPUMeHEeHUsT Ha
TIPAaKTHKe 3HAaHWI TI0 PerucTpalyu
aBapUMHBIX COOBITHIA COBPEMEHHBIMU
M3MepUTeIbHBIMUA CUCTeMaMH,
HaBBIKaMH OLIEHKH Ha/I&XKHOCTH
CUCTEM 371eKTPOCHaOKeHUs
Ha COBPEMEHHBIX
KOMITbIOTEPHBIX CHCTeMaX.

IK-6.3 Haxoput HectaH#apTHbIe
peliieHust TpodeCcCUOHaTbHbIX
3a/lau MPUMEHSsIeT COBPEMeHHbIe
MeTO/Ibl ¥ CpPe/ICTBa UCC/Ie[JOBaHUs
MPOEKTHUPOBaHUS,
TeXHOJIOTUUeCKOMU MOATOTOBKU
TPOU3BO/CTBA U IKCIITyaTalluu

3HaTh MeTO/bl, a/ITOPUTMBI U
KPUTEepPUM OLIeHKU HaJ|é>KHOCTHU
CUCTEM3JIEKTPOCHAOKEeHHSI.
YMmeTb NIpUMeHATb METO/bI,
aJICOPUTMbI U KDUTEPUHU OLIEHKU
HaJIE)KHOCTU  CUCTEM

BiiageTrs HaBbIKaMUy NPYUMEHEHHUs
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METO/IOB, a/ITOPUTMOB U KPUTEPUEB

3/IeKTPO3HEPreTUYeCcKux 1 .«
OLIeHKM HaJ|&>KHOCTH CUCTEM

JJIEKTPOTEXHUUECKUX 00BLEeKTOB

3/IEKTPOCHA0)KEeHMsI.
3HaTh eJUHUYHbLIE CBOMCTBA
KOMILIEKCHOT'O CBOMCTBA

HaJlE)KHOCTb, MeTO/bI
TPOrHO3UPOBAHUS Ha/IE)KHOCTH
CHUCTEeM3JIEKTPOCHAOXKEHHS.

YMeThb aHa/M3UpPOBaTh eJUHUYUHEIE
CBOMCTBa KOMIIJIEKCHOTO CBOMCTBA

[IporHosupyeT CBOUCTBa U Ha/lé>KHOCTh, IPUMEHSATb METO/bI
IK-7.2 roBeJeHre CUCTeM TPOTHO3UPOBAaHUS HaJ|é)KHOCTH
3/IeKTPOCHAOKEeHUST CHICTEM 3JIeKTPOCHa0XKeHUsl.

Bnaperb HaBbIKaMU aHa/M3a
eIMHUYHBIX  CBOMCTBA
KOMILJIEKCHOT'O CBOMCTBa
Ha/IE>KHOCTh, HaBbIKAMH TIPUMEeHeHUsI
MeTOZI0B MMPOTHO3UPOBaHUS
Ha/[E>KHOCTU CUCTEM
3/IEKTPOCHA0KEeHMSI.

2 MecTo auciMIuiuHbI B cTpyKType OOII

W3yuenne gucturuiiHbl «Hazie)KHOCTh CUCTEM 3/1eKTPOCHabKeHUs» 0Oa3upyeTcs Ha
pe3ysbTaTaX OCBOEHUsS CAeAYIOLIMX AUCLUIIMH/TIPAaKTUK: «[Ipobsembl  pasBuTusi WU
¢yHkuyonvpoanusi OO0C B COBPEMEHHBIX  YCJIOBUSIX»,  «MeTo[0/IoTUsl  CO3[jaHust
VIHTeJIJIeKTya/IbHbIX SHepreTUYeCKUx CUCTeM»

OuciurniHa SIB/ISIETCS Tipe/IIeCcTBYIOLeM inti JACLIATITAH/TIPaKTUK:
«[Tpou3Bo/icTBeHHasi MPAKTHKA: MPeAAUTIIOMHast MPaKTUKa»

3 O0beM AUCIHMILIMHbBI

O6Bem aucHMIUIMHLBL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMu4yeCcKri yaC COOTBETCTBYeT 45 MUHyTaM
Buy, yueGHoii paGoThi aCTPOHOMHYECKOT'0 Yaca)
YuebH
Bcero BII TOJT YueOHsbIii rog Ne 2
No 1

OO0111ast TPYZ0EMKOCTh 108 36 7
JIWACLIATITAHBI
AyauUTOpHBIe 3aHSTHS], B TOM 16 ) 14
yucre:

JIEKITUU 6 2 4

nabopatopHbie pabOThI 0 0 0

MpaKTUUeCKrue/CeMUHapCKUe 10 0 10
3aHATHUS
CamocrosiTenbHas pabora (B
T.4. KypCcoBoe 83 34 49
TIPOEKTHPOBAHUE)
Tpy10eMKOCTh 9 0 9




TIPOME)KYTOUYHOM aTTeCTalluu

Bu ipomMe)xyTOUHOM
aTTecTalyy (UTOrOBOTO

, JK3aMeH DK3aMeH
KOHTPOJISI 110 AUCLIUTIIUHE)
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBopHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLIUII/INHBI
Yueousbrii rog Ne 1
Bu/ibl KOHTAKTHOH PadoThI
P
N | Momewsane | g | b | mscmn | O | oo
n/n b nil HUIUITNHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, KOH);monﬂ
et } Yac. ) Yac. ) Yac. ) Yac. P
1 2 3 4 5 6 7 8 9 10 11
Cucremst -
1 3/1eKTPOCHA0XXEeH! 1 1 1 34
a orpoc
IIpomesxyTouHas
aTTecTalys
Bcero 1 34
YueOHbIH rof Ne 2
Bu/bl KOHTAKTHOH PaboThI
N | Momewsame | g b fgemn | PO | oo
n/n b nﬁz UILTMHBI No Ko No Ko, Ne Ko, No Ko, KOHimOJIH
Aucl - UYac. B UYac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
OcHoBHbIe
TIOHATHS
2 Ha/le)KHOCTH ’ 1 2 7 1 9 YcTHbIN
CUCTEM orpoc
3/IeKTPOCHAGKEHU
oI
3 HOK:":BEITEIII/I 3 2 2 10 YcTHBIN
HaZI&KHOCTHU. orpoc
Metogpt .
4 oInpejeseHus 4 1 4 2 2 10 Y CTHEIR
N orpoc
HaZEKHOCTH.
ObGecrieuenue
Tpebyemoro
YPOBHS .
5 Ha/Ié)KHOCTH 5 1 5 1 2 10 YCTHIH
orpoc
CUCTEM
3/IeKTPOCHAOKEHU
s,
Kpurepuu
obecrieueHust VerHbti
6 HaJIé)KHOCTH 6 6 1 2 10
orpoc
3/IeKTPOCHAOKEHU
o1,
3azauu 110
obecrieueHuo .
YcTHBIM
7 HaZleXXHOI 0 7
orpoc
3/IeKTPOCHABKEHU
s
ITpomexyTouHas 9 DK3aMeH




daTTeCTalusa

Bcero 3

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Yueousbrii rog Ne 1

Ne Tema Kpartkoe copep:xanue
1 Cucremsl Oco6eHHOCTH MPOMBIIITIEHHBIX, TOPOZACKHUX U
3/1eKTPOCHa0KeHu st CeJIbCKUX CUCTeM 3JIeKTPOCHA0KeHUsI C TOUKHU 3PeHUst
HaJle)XHOCTU. PacripefjesieHHas reHepanus B CucTeMax
3JIEKTPOCHA0XKeHUsI.
YueOHbIi rof Ne 2
Ne Tema Kpartkoe copep:xanue

OCHOBHBIE TTOHATHUA
HaJIe)KHOCTU CUCTEM
3/IEKTPOCHAOKEeHH ST

CoOBITHS, COCTOSTHUS 1 TIPOLIECCHI B 0OBEKTE.
PaborocrniocobHbie 1 HePaboOTOCIIOCOOHBIE COCTOSTHUS.
Ortkas. Boccranosnienue. [10TOKM OTKa30B U
BOCCTaHOBJIeHUHA. Ha/ie)KHOCTb KaK KOMIJIEKCHOe
cBoMCTBO. CTPYKTYPUPOBAHHE HAJIE)KHOCTH.

[Tokasarenu
Ha/é>)KHOCTH.

CTpyKTypHO-(GYyHKIMOHA/bHbIe (YCIOBHBIE)
rokasatesiv. BeposiTHoCTHbIe (Oe3-yC/IOBHbIE)
rioka3arenu. [Toka3arenu 6e30Tka3HOCTU. [ToKa3arenu
JosiroBeyHOCTH. [ToKa3aTes BOCCTaHAB/IMBAa@MOCTH.
KowmriekcHbie TioKa3arenu fijisi abCTpaKTHOTO
00BeKTa. JHepreTUUeCKre KOMITJIeKCHbIe TIOKa3aTeslu.

Mertogp! onpesesneHus
Ha/E>)KHOCTU.

Knaccudukarys MeTo10B onpefiesieHUst HaleXKHOCTH.
MeTo/ibl UCITBITAaHUM Ha HaJ|e)KHOCTb. MeTo/ibl
Habmogenus. ['paduueckuit Metop (rpad cocTosiHU
Y 1epexo/ioB). MeToz Ha ocHoBe OyJieBoii anreOpsl.
AHanMTUUeCKn JJ0TMKO-BepOSITHOCTHBIN METO[,
AHanuTUUecKni MeTo/, Ha OCHOBE (POPMYJIbI TTOJTHOU
BepOSITHOCTU. IMUTaL[MOHHBIN MeTO,
(cratucTrueckoe MozenpoBaHue). Metozbl
oripe/ie/IeHUs1 COCTOSTHUM CUCTEMBI [0 COCTOSIHUSIM ee
3JIeMEeHTOB.

Ob6ecrnieueHue

TpeGyeMoro ypoBHs
Ha/|E>KHOCTU CUCTEM
3/IeKTPOCHA0KeHUs.

Buzbl peMOHTOB, X XapakTepucTyka. Pasnunbie
cTparervy peMoHTOB. [1Iy1aHOBO-TIpeiynipeiUTe/IbHbIe
PEeMOHTHI 371eKTpooOopyAoBaHus. TexHUUeCcKoe
o6ciy>KBaHMe U pEMOHTBI 3/1eKTPO000pY/I0BaHMUs C
yueToM TeXHUUeCKOro coCcTosiHus. Knaccudukarys
CpeJCTB AMarHoCTMpoBaHusl. MeTo UH(pakpacHOu
TepMorpaduu. MeTo/, XxpomaTorpaguueckoro
KOHTPOJISl MaC/I0Haro/THEHHOT0 0060py/j0BaHMsI.
Metog, KOHTPOJISL AU3/IEKTPUUECKHX XapaKTepUCTHK
u3osauuyd. MeTog, KOHTpOJIs paspsfoB. Metop
BHUOPOAMArHOCTUKH. DMeKTPOPU3NIeCKH METOZ
KOHTpOJIs1. [IporHo3rpoBaHrie TeXHUYECKOT 0
COCTOSIHUSI 37IeKTPO0OODPYAOBaHUSI.

Kpurtepuu obecrieueHust
HaAEXHOCTU

OG6i1iuie 11o/10KeHusl. JKOHOMHUECKHIA TI0/IX0/] B
obiriem cayuae. IToaxo ¢ TO3UIUH
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3JIEKTPOCHAOXKEHUSI.

371eKTpocHab>Karoweli opranu3anuu. [loaxoz ¢
TI03UIIMH TToTpebuTesisi. HopMaTHBHBINM TOAXO.
ObecrieueHre HOPMaTUBHOTO YPOBHS Ha/IeXKHOCTH.
[puBe/ieHe BAPUAHTOB K OZIMHAKOBOM Ha/Ie)KHOCTH.
OnTUMM3AL|S HA/IeXKHOCTH C YUeTOM YIiiepboB y
noTpebuTesieit. MexaHH3M COTJIaCOBaHUsI HHTEPECOB
3JIEKTPOCHAO>KAIOIIe OpraHu3alliy U TToTpeOuTe e,
KoopauHalyst CHCTEMHOU HaZIeXKHOCTH ¥ HaJIeKHOCTH
CHCTEMbI 3JIEKTPOCHAOKEeHHSI.

3aauu 110 006eCTIeUeHHIO
Ha/Ie)KHOT O
3/1eKTPOCHAOKeHUST

CpezcTBa obecrieueHus1 HaZIEXKHOCTH. Buzibl
pe3epBupoBaHus. Posb yripaB/ieHust B obecrieueHUH
Ha/IE)KHOCTH. 3a/Ilaui Pa3/IMUHbIX CyOBEKTOB
OTHOIIIEHUH B 3JIEKTPO3HEPreTHKE B TIaHe
obecrieueHUst HaZIE)KHOCTH 37IEKTPOCHAOKeHUS
notpebuTesnieit. CucTeMHast HaJIeXKHOCTb U
HaZIe>)KHOCTD 37IeKTPOCHAOKeHUs TToTpebuTenei.
CTpyKTypH3aius 3ajau 1o o6ecrieueHuto Ha/leXKHOCTH
CUCTEM 371eKTPOCHAOKeHUsI.

4.3 IlepeueHb /1abOpPaTOPHBIX padoT

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUHN

YueoOusbIii rog Ne 2

JIabopaTopHbIX paboOT He TIPeyCMOTPEHO

. Koi-Bo akajeMuueckux
Ne TeMbl NIPAaKTHUECKUX (CEMHHAPCKUX) 3aHATHI
4acoB

1 OCHOBHBIe OHATYS, Orpe/ie/IeHHst i TeOpeMbl 9
TeOPUU BEePOSTHOCTEH.

7 dopmyJia MOIHOM BEPOSATHOCTH, TeOpeMa rMIoTe3 9
balieca 1 UX IpYMeHeHHe B 3/IeKTPOIHEPreTHKe.

3 3aKOHbI pacnpejiesieHyst C1y4YaliHbIX BeJIMYUH 2
CTpyKTypHas QyHKLYs 110 HaJ|EXHOCTU. AJITOPUTM

4 JIOTUKO-BEPOSITHOCTHOT'O MeTO/1a OLIeHK! 2
Ha/I&KHOCTU CUCTEM 3JIEKTPOCHA0XKeHUsI
[TpumeHeHwMe 0011[el TeOpeMbI O ITOBTOPEHUN

5 OTIBITOB 111 OLIEHKH HaZIEKHOCTU CUCTEM 1
3/IEKTPOCHA0XKEHUSI.
OrnpesesieHre ONTUMAIBHOTO YPOBHS HaJ|EXKHOCTH

6 CUCTeM 3/1eKTPOCHabOKeHUsI TIpY TIPOEKTHPOBAHUN 1
pa3BUTHSL.

4.5 CamocTosTe1bHasA padora

Yueonsii rog Ne 1

Ne Buy CPC Ko/1-Bo aKajeMHYeCcKux
4yacos
1 [TpopaboTKa pa3/iesioB TeOPeTHYECKOro MaTep1arna 34




YueOHbIi roj Ne 2

Ne Buj CPC Ko/1-Bo akageMuuyeckux
4acoB
1 [ToAroToBKa K MpakTUUeCKUM 3aHSITUSIM 9
7 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 40
(y1abopaTopHBIM paboTam)

B xofe npoBeieHNs 3aHATUM 10 JUCLMIVIMHE UCIIO/Ib3YIOTCS C/1eyIOIlie UHTePaKTUBHbIe
MeTozbl 00yueHusi: [JucKyccus

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecTieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHHusA /i 00yUYaIOIUXCA M0 MPAKTHYECKHM 3aHATHAM

IMpaktryeckast Nel. OCHOBHBIE TTOHSTHSI, OTIpe/ie/ieHUsI ¥ TeOpeMbl TEOPUU BePOSITHOCTEH.

1. CobObITHe. BeposiTHOCTh COOBITHS

JIrobast HayKa CoZiepKUT PsiJ OCHOBHBIX TIOHSITUI, Ha KOTOPBIX OHa 6a3upyeTcsi. 'ITO B MOJTHOU
Mepe OTHOCHTCS U K TeOPUU BePOSITHOCTE.

ITox «cobeiTHEM» B Teopuu BepositHOCTel (TB) nmoHuMaeTcst BCIKHI (aKT, KOTOPLIi B
pe3yJibTaTe OMbITa MOXKET MPOM30MTH WK He Tipor3oiTi. Kaxxaoe u3 cobbiTHii 00/1aziaet Toi
WA UHOM CTeTleHbI0 BO3MOXKHOCTH: OJJHU - Oo/ibIlel, [pyrue - MeHblei. UToObI
KOJIMUeCTBEHHO CPAaBHUBATb MeXKAy CO00¥ COOBITHS 110 CTeNeHN UX BO3MOYKHOCTH, OUeBHIHO,
HY’KHO C Ka>KJJbIM COOBITHEM CBSI3aTh OTpe/ie/ieHHOe Unciio, KoTopoe TeM bosibiiie, ueM Gosiee
BO3MO>XKHO COObITHe. Takoe Urc/io Ha30BeM BepOSITHOCTBIO COOBITHsA. Takum obpasom,
BePOSITHOCTh COOBITHS €CTh YUC/IeHHasi Mepa CTeTlieHd 00beKTUBHOM BO3MOKHOCTH 3TOT'O
coObITus. [ToHsATHE BEpPOATHOCTU COOBITHSI B CaMO# CBOel OCHOBE CBSI3aHO C OTIBITHBIM,
TNIPaKTUYeCKUM TIOHSITHEM YaCTOThI COOBITHSI.

CpaBHuBast Me>Ky co00M pa3/TUUHbIe COOBITHS IO CTETIEHU WX BO3MOYKHOCTH HEOOX0MMO
yCTaHOBUTH KaKyl-TO eZIMHULYy H3MepeHHs. B KauecTBe TaKOM eIMHHULbI U3MePeHUs
€CTeCTBeHHO MPUHSATH BEPOSITHOCTh JOCTOBEPHOTO COOBITHS, T. €. TAKOTO COOBITHS, KOTOPOe B
pe3y/bTaTe OMbiTa HeTIPeMeHHO JI0JKHO TIPOU30UTH.

IoctoBepHBIM Ha3biBaeTcsi coObITHe U, KOTOpOe B pe3ysibTaTe OMbITa HeIIPeMeHHO JJ0/DKHO
TIPOU30UTH.

[Tpumep foCTOBEPHOTO COOBITHS - Harpy3ka (TOK) HOPMabHO PabOTaroIell CHCTEMBI
3/IeKTPOCHa0KeHus 00si3aTesTbHO OyieT 6osiblile HYJIST U 3TO SIB/ISIETCS COOBITHEM I0CTOBEPHBIM.
[TpOTHBOIIO/I0XKHOCTHIO 110 OTHOLIEHHIO K JOCTOBEPHOMY COOBITHIO SIB/ISIETCS HEBO3MOKHOE
cobObITHe, T. €. TaKoe COObITHe, KOTOPOe B IaHHOM OTIbITe He MOKeT IMPOU30MTH.
HeBo3MOXHBIM Ha3bIBaeTcsi COObITHE V, KOTOpOe B pe3y/ibTaTe OIbITa He MOXKeT ITPON30UTH.
[TprMep HEBO3MOXXHOT'O COOBITUS - Harpy3Ka HOPMasbHO paboTarolieii CUCTeMbl
3/IeKTPOCHAOKEeHHST He MOYKeT ObITh 00JIbIlle CyMMBbI HArpy30K, IIPUCOeJUHEHHBIX K CHCTEMe
notpebuTesieil. EcTecTBeHHO HEBO3MOYKHOMY COOBITHIO TIPUTTHCATH BEPOSITHOCTD, PAaBHYHO HYJIIO.
BepositHoCTh r060T0 COOBITHS A 3aKsroueHa Mexxay 0 u 1.

0<P(A)<1

[TonHOM TpyTITIOi COOBITHIA Ha3bIBAETCSI HECKOIBKO COOBITHI TaKMX, UTO B Pe3yJ/bTaTe OIbITa
HerpeMeHHO [JJ0JDKHO MPOU30MTH XOTs Obl 0JJHO U3 HUX.

Heckosibko coOBITHIA Ha3bIBAIOTCSI HECOBMECTHBIMH B JJAHHOM OTIBITE, C/TM HUKAKKe /1Ba U3 HUX
He MOTYT TOSIBUTLCSI BMeCTe.

Heckosibko coOBITHIA B JAHHOM OITbITE HAa3bIBAIOTCSI PABHOBO3MOYKHBIMH, €CJIH 110 YCJIOBUSIM
CUMMETDPUH eCTb OCHOBAHHSI CUMTAThb, UTO HU OZIHO U3 3THUX COOBITHI He SIB/IsSIeTCs] 00beKTUBHO
Oosiee BO3MOXKHBIM, UeM JIpyTHe.
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YacToTa, WM CTaTUCTHUEeCKast BEPOSTHOCTb, COOBITHS

Eciv npowr3BesieHa cepysi M3 N OMBITOB, B K&XK/I0M U3 KOTOPBIX MOIJIO MOSIBUTHCSI WJIA He
TIOSIBUTHCSI HEKOTOPOe COOBITHE A, TO YaCTOTOW COOBITHSI A B JaHHOM CEPUH OTIbITOB
Ha3bIBaeTCs OTHOLIIEHHE UMC/Ia OTBITOB, B KOTOPBIX TOSIBUIOCH COObITHE A. K 0011]eMy uncity
TIPOM3Be/IeHHBIX OINbITOB.

YacroTy coOBITHI TaK)Ke Ha3bIBAIOT ero CTaTUCTUUECKOW BePOSITHOCTBIO UM BEPOSITHOCTHIO.
P(A)=m/n

r/le M—YKCJIo TI0sIBJIeHNH CoObITUS A, n-0011jee UuMC/Io MPOM3Be/IeHHBIX OIbITOB.
BepositHOCTE F060T0 COOBITHS A 3aKsroueHa Mexxay 0 u 1.

0<P(A)<1

[Tpu HeOOJIBIIIOM YKCITe OTIBITOB YAaCTOTa COOBITHSI HOCUT B 3HAUMTE/TLHON Mepe CTyJaitHbIi
XapakTep U MOXKeT 3aMeTHO U3MEHSIThCSI OT OJHOW IPyNIbl OMbITOB K Apyrou. [1pu yBennueHun
YlCJIa OMBITOB YacToTa COOBITHS Bce Oosiee TepsieT CBOM CTy4aliHbIM XapaKTep, MPOsIBIsSeT
TeH/IeHLIUI0 CTabWIM3UPOBAThLCS, MPUOIIKAsICh C He3HAUUTe/IbHBIMU KOJ/ie0aHUSIMU K HEKOTOPOU
CpeJHel, MOCTOSIHHOU BeJIMUMHE - ero BepOsITHOCTH.

IIpumep:

1. B simuke nHaxozautcs 100 m3omsaTopos, 10 u3 HuX OpakoBaHHBIX. HailTH BepOSITHOCTD TOTO,
YTO B3SIThIN MePBbIN U30/STOP OyZieT UCTIPaBHBIM.

Peluienue:

m=100-10=90 n=100 p=90/100=0,9

Teopema YMHO)XeHHsI BePOSTHOCTeN

[Ipexxze, ueM HauaTh U3/1araTb TEOPEMY- YMHOXKEHHSI BEDOSITHOCTEM, BBEJIEM ellle 0/l "HO
TIOHSITHE: TIOHATHE O He3aBUCHUMBIX U 3aBUCHUMBIX COOBITHSIX.

CobbITHe A Ha3bIBaeTCsi He3aBUCUMBIM OT COOBITHS B, ec/ii BeposITHOCTb COOBI-THSI A He
3aBUCHT OT TOTO, MPOM30LLIO COObITHE B 1 HeT.

CobbITHe A Ha3bIBaeTCsl 3aBUCUMBIM OT COOBITHSI B, ec/i BeposITHOCTE COObITHSI A MeHsIeTCs B
3aBUCHMOCTH OT TOTO, TPOU301LT0 COObITHE B mmu Her.

[TpumepsL.

1. OreIT cocTouT B OpOCaHUM ABYX MOHET M PACCMATPUBAIOTCS COOBITHSI:

A - nosiBieHue repba Ha 1MepBoii MOHeTe.

B - nosiBnenue repba Ha BTOpOii MOHeTe.

B naHHOM ciydae BepOSITHOCTb COOBITHSI A He 3aBUCUT OT TOT'0, TTPOM301L/I0 coObITHe B min
HeT. CiiejoBaTe/IbHO COObITHE A He3aBUCHUMO OT COOBITHS B.

2. B ypHe fBa OesbIx 111apa ¥ OJWH YepHbIi. [IBa /iMlja BHIHUMAIOT U3 YPHBI 110 O"HOMY
mapy. PaccmMaTpuBaroTcest cOObITHS:

A - nosiByieHure 6eJ10ro 11apa y MepBoro Juia.

B - nmosiBneHue Gesioro miapa y BTOPOTro JIMTIa.

BeposiTHOCTE COObITHSI A, eC/y OTIbIT HauWHaeT TiepBoe JIMLo, OyeT paBHa 2/3. Eciu onbIT
HauMHaeT BTOPOE JINLIO, B pe3y/bTaTe KOTOPOro MPOM30LUI0 COOBITHE B. TO BEpOSTHOCTH
coObITHs A cTaHOBUTCA paBHOM 1/2. OTclofia cnefiyeT, uTo coObIThe A 3aBUCUT OT cobObITUs B.
BeposiTHOCTE COOBITHSI A. BBIUKC/IEHHAs! TIPY YCJIOBUH, UTO UMEJIO MECTO Aipyroe co—0biTHe B,
Ha3bIBAeTCS YCIOBHOM BEPOSITHOCTBIO COOBITHSI A M 0003HauaeTcst

[lnst ycnoBuii rocieiHero puMepa
Y CloBUsSl HE3aBUCUMOCTU COOBITHSI A OT COOBbITHSI B MOKHO 3amucath B BU/Je:
a yC/IoBMe 3aBUCUMOCTH - B BUJE:

Tenepb chopMynvpyeM TeopeMy YMHOKEHUSI BEPOSITHOCTEH.
BeposiTHOCTE TTpOM3Be/ieH st IBYX COOBITHI paBHA MPOM3Be/IEHUI0 BEPOSITHOCTH OJHOTO U3 HUX
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Ha yCJIOBHYIO BEPOSITHOCTb JPYroro, BEIUMC/IEHHYO TIPY YCI0BHH, UTO TIepBOe UMeJI0 MeCTo:

[Tpu mpUMeHeHUH TeopeMbl YMHOXKeHUs Oe3pa3/InuHo, Kakoe 13 coObITHii A 1 B cunTaTh
TIepBbIM, a KaKoe BTOPbIM, ¥ TeEOPEMY YMHOKEeHHs MOKHO 3aIvcaTrh U B TAKOM BUJle:
CnepgcrtBue l. Ecu cobbiTie A He 3aBUCHT OT COObITHSI B, TO 1 coObITHE B He 3aBUCUT OT
coOwITUs A.

B camowm piene, mycTh jaHO, uTO COOBITHE A He 3aBUCHUT OT B. T. e.

TpebyeTcst fokasaTh, uto U coObITHE B He 3aBUCHT OT A, T. e.

Harnuiiem TeopeMy yMHO>KeHUS1 BePOSITHOCTel B AIByX dopMax:
Otkyza
WM COTJIaCHO ycJioBuiO (3)

13 110CjieAHero Bblpa>keHud CieayeT, UYTo

4TO ¥ TpeOOBaIOCh 0Ka3aTh.

W3 cnepctBus 1 cnefyet, yTo 3aBUCMMOCTD WA HE3aBUCUMOCTb COOBITHI BCer/ia B3auMHBI.
[To3TOMYy MO>KHO ZJaTh HOBOE OTIpe/ie/ieHre He3aBUCHMbIX COOBITHIMA.

[IBa coObITHsI Ha3bIBAIOTCSI HE3aBUCUMBIMH, €C/TU TI0SIB/IEHHe O/IHOTO M3 HUX He U3MeHseT
BEPOSITHOCTH TIOSIBJIEHUS IPYTOTO.

[ToHsTHE HE3aBUCUMOCTH COOBITHI MOKeT ObITh pacripoCTpaHeHO Ha JiF060e UKCI0 COOBITUM.
HeckonbpK0o cOOBITHUI HA3LIBAIOTCA HE3aBUCHMBIMU, eC/IA JIF000e U3 HUX He 3aBUCUT OT JIF000H
COBOKYITHOCTH OCTa/IbHBIX.

Cnencteue 2. BeposiTHOCTE MPOM3Be/IeHNs IBYX He3aBUCHUMBIX COOBITUM paBHA IMPOW3Be/IeHHIO
BePOSITHOCTeM 3TUX COOBITUM.

OTO c/ieicTBYE BBITEKAET U3 OTpe/ie/IeHrs] He3aBUCUMBIX COObITHI. TeopeMa yMHOXeHHsT
BepOSITHOCTel MoyKeT ObITh 000011jeHa Ha C/Tyuail MPOM3BOJILHOTO YKc/ia COObITHH. B 0b11em
BU/Ie OHa (hOPMYJTUPYeTCs TaK.

BeposiTHOCTH 1pov3Be/ieHNst HeCKOJTbKUX COOBITUM paBHA MPOM3Be/IeHHI0 BePOSITHOCTel 3TUX
COOBITHH, TIPUYEM BEPOSITHOCTb KaXK/IOTO CJIeIyFOIIET0 HO MOPSIKY COOBITHS BEIUMC/ISIETCS TIPU
yCJIOBUH, UTO BCe Mpe/bIAyliie UMeld MecTo:

[171s1 He3aBUCUMBIX COOBITHIA TeOpeMa YIIpPOIIaeTCsl U IPUHUMAEeT BUJIL:

T.e. BePOSITHOCTb TIPOM3Be/IeHHs] He3aBUCUMBIX COOBITUM PaBHA MPOU3BE/IeHUI0 BePOSITHOCTEH
9TUX COOBITHH.

[TpuMeHsist 3HaK MPOW3Be/|eHNs], TEOPEMY MOKHO 3aIlvcaTh B BU7e:

ITpumep.

Nmeem pacripesienitesibHbiN YHKT (PI1) ¢ yeTbIpbMS OTXOASIIMMU JIMHUSIMU K TTIOTpebuTesnsim
(I1). IMoTpebuTemn NMEIOT HOMUHANBHYIO Harpy3ky: I11 - 20 kBT: 12 - 30 kBT: I13 - 20 kBT: [14
- 30 kBT. BeposiTHOCTb BKJTFOUEHHOT'0 COCTOSIHHMS TIOTpeOuTesneil COOTBeTCTBEHHO paBHa P1 -
0,3; P2 - 0,4; P3-0,2; P4-0,8.

OmnpeiemUTh BEPOSITHOCTH TOTO, UTO NuTatoluii PIT kabess 6yzet 3arpyxeH Ha 100 %.
Pemienue. CoObITHSI BK/TIOUEHHS TIOTpeOUTeell - COObITHS He3aBUCUMBIe. [To3TOMYy fyist
peliieHUs 3a7jauu UcrosibzyeM popmysy (11). Obo3Hauum uepe3 A coObITHE TIOTHOM 3arpy3Ku
nutatoijero PIT kabesnsi. Torzga

V3 ipuMepa BUHO, UTO XOTSI BEPOSTHOCTH PabOTHI KaXXJOT0 MOTPeOUTesIsl B OTAETbHOCTH
JIOCTaTOYHO Be/IMKU, BEPOSITHOCTD >Ke OZJHOBPEMEHHOM paboThl BCeX ueThIpex MoTpebuTesneli Ha
TIOPSIZIOK HIDKe. JTO 00CTOSTELCTBO C/Ie/[yeT YUMUTHIBATh NP BbIOOpe Kabeseil 1
371eKTPO0O0PYA0BaHMS.

Ha npakTuke cpaBHUTEBHO PeIKO BCTPEUAIOTCS 33/1auH, B KOTOPBIX HY>KHO TIPUMEHSITh TOJIBKO
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TeopeMy CJIOXKeHUsI UM TOJIbKO TeopeMy YMHOKeHHs BeposiTHOCcTell. OObIYHO 00e TeopeMsl

TIPUXOZUTCSI IPUMEHSITb COBMeCTHO. [1pu 3ToM, uaiile Bcero, coOObITHE, BEPOSITHOCTh KOTOPOT'O
TpeOyeTcsi  Ompe/e/nThb, TIPeCTaB/SeTCs B BU/Ie CYMMbI HECKOTbKUX HECOBMECTHBIX

coObITHI (BapUaHTOB IAHHOT'O COOBITHS), KaXK/10e U3 KOTOPBLIX B CBOIO OUepe/ib SIB/ISeTCS

TIpOM3BeIeHHeM COOBITHH.

IIpumep.

OKCKaBaTop MPOM3BOJUT BCKPhITHE Kabe/bHOM TpaHIen. [1py 3ToM OH TPy pa3a KOBIIOM
3arjenui1 Kabesnb. BeposiTHOCTE MoBpeskieHust Kaberst ripu riepBoM 3atleriienuu P1 = 0,4; ipu
BTOpPOM - P2 = 0,5: ipu TpetsbeMm — P3 = 0,7.

Haiitu BepOosITHOCTb TOTO, UTO B pe3y/ibTaTe 3TUX TpeX 3allelieHui Kabesb OyeT MOBpeX/eH:

a) POBHO OJIMH pas3;

6) xoTs 6b1 OJHU pa3.

Pemerne. PaccMoTpyM cobObITHe A - POBHO OZIHO TTOBpesKAeHHe. ITO COOBITHE MOKeT

OCYIL[eCTBUTBHCSI HECKOIbKMMU CTI0c00aMH, T. €. pacrajaeTcsi Ha HeCKOJIbKO HeCOBMECTHBIX
BapHaHTOB: MOKeT OBbITh MOBPEX/eHNe TTPU TIepBOM 3allelVIeHHUH, a BTOPOe 1 TPeThe 3alleryieHne
o6or1110ch 6e3 MOBPeXXAeHUH; U MOXKeT ObITh TIOBpEK/ieHre TIPK BTOPOM 3allelyieHnH, a
TiepBOe ¥ TPeThe 3alielyieHre He MPUBeJIO K MOBPeKIeHHI0; UK, HAaKOHeL], MOXeT OBbITh
TIOBpEX/IeHKe TIPY TPeTheM 3aleTyIeH|H, a TP IePBOM M BTOPOM 3alleTieHusiX 00o11och 6e3
noBpexxaeHnn. Crie0BaTebHO.

rae Al, A2, A3 - oBpexxieHus TIPH TIeEpBOM, BTOPOM H TpeTheM 3arjervienusix; Al, A2, A3 -
TIPOTHBOIIOJIOXKHBIE COOBITHSI.

[TpumeHsIst TeOpeMbl C/IO’KEHHUSI U YMHOXKEHHSI BEPOSTHOCTEN 1 T10J1b3Y5ICh CBOMCTBOM
TIPOTHBOTIOJIOXHBIX COOBITHIA, HAXOAVM:

PaccmoTpuM cobbiTre B - xoTsi 661 0/1HO roBpexjeHre Kabesisi. [1ob3ysch TeM >Ke TIpHeMoM,
KOTOPBIH OB/ TPYMEHEH BbIIle, ¥ TeMH ke 0003HaueHUsIMH, MOKHO TIpe/ICTaBUTh CoObITHE B B
BH/Ie CYMMbI HECOBMECTHBIX BapHaHTOB:

Manee He0OXOIMMO HAWTH BEPOSITHOCTh K&XK/[OT'0 BapHAHTA T10 TeOpeMe YMHOKEeHHS U BCe 3TU
BEPOATHOCTU C/J10KUThb. O/HAKO TaKOW MyTh pellleHus 3a/jaui JOCTaTOUHO TPY/0eMKHi. 371eCh
11e/1eco00pa3Ho OT MPSIMOT0o COOBITHS B mepeliTi K IPOTHUBOIIOI0KHOMY':

B - HU ofjHOTO TIOBpesK/eHus KabeJisi.

OueBuzHO:

[To Teopeme yMHOKeHUs

Ha gaHHOM npuMepe TpOW/UTFOCTPUPOBAH MPUHIIUII 1ie/ieco00pa3HOCTH PUMeHeHUst
TIPOTHUBOIIOJIOXKHBIX COOBITHI B TEOPUM BEPOSITHOCTEN. Ero MO>KHO chopMy/TMpOBaTh
C/ieIyroLM 00pa3oM.

Eciu nmpoTrBoII0/10)kKHOE COOBITHE pacraZiaeTcst Ha MeHbIIIee YHC/I0 BapUAHTOB, YeM TPSIMOe
coObITHE, TO IMEEeT CMBIC/I TIPU BBIUMC/IEHUH BePOSITHOCTEN TepexX0UTh K IPOTHBOIIOIOKHOMY
COOBITHIO.

[Tpaktnueckas Ne 2. dopmyra NoJHOM BepOSITHOCTH, TeopeMa rurnores3 bavieca u nux
TIpUMeHEHHE B 37IEKTPO3HEPTreTHKE.

@®opMysa MOIHOW BEPOSITHOCTH

dopMyIia TIOTHOY BEPOSTHOCTHU SIBJISIETCS C/IeICTBEM 000MX OCHOBHBIX TEOPEM — TEOPEMBI
CJI0)KEeHHS BePOSITHOCTEH 1 TeOpeMbl YMHOKEHHsI BePOSTHOCTEH.

[TycTh TpebyeTcst onpeielTh BEPOSITHOCTE HEKOTOPOT'O COOBITHSI A, KOTOPOE MOKET TIPOU30UTH
BMeCTe C OZJHUM U3 COOBITHIA:

00pa3syoIMX MOJHYI0 TPYTITy HECOBMECTHBIX COOBITHH. By/1eM 3T coObITHSI Ha3bIBaTh
TUTOTEe3aMH.

Tak kak rurnore3sl H1, H2, ..., Hn 06pa3ytoT nosHyto rpyrmny, To COObITHE A MOXET MOSIBUTHCS
TOJIBKO B KOMOWHAIIMU C KAaKOW-TMO0 U3 ITUX TMIIOTe3:
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Taxk kak rumnorte3sl H1, H2, ..., Hn HecoBMecTHBI, TO 1 KoMOuHaiuu H1A + H2A+ ... + HnA
Tak)Ke HeCOBMeCTHbI. [IprMeHsIsi K HUM TeopeMy CJIO’KeHUSI BePOSITHOCTEH, MOTyUUM:
[Tpumensisi K cobpiTri0O HiA TeopeMy yMHOKeHUsI, TIOTy9HM:

Nm

[TonyuenHast popmyna (5) v ecTb (hopMyJia MOHOU BePOSITHOCTH.

[Tpumep. Baosib nunum snektporiepegauun (JISIT) mporcxoAuT Tpy rPO30BbIX pa3psija.
BepositHoCcTE noniaganus B JIDIT nepsoro rpo3osoro paspsza pasHa 0.4; sToporo - 0.5; TpeTbero
- 0,7. JIDII BBIXOAUT M3 CTPOSI IIPU OLHOM I0T1aJaHU MOJTHUM C BepPOATHOCTBIO 0.2; py JBYX
MOMNaZaHUAX C BepoATHOCTBIO 0.6 U NpU Tpex MonafaHusaX C BeposTHOCTHIO 1,0.

HaliTi BeposiTHOCTB TOTO, UTO B pe3yJ/ibTaTe rPO30BbIX pa3psfos JIDII Beiiia u3 cTpos.
Pelienue. PaccMOTpUM yeTbIpe TUINOTesbl:

Ho - B JIDII He nionasio HA OAHOTO TPO30BOr0 pa3psi/a;

H1 - B JIDII momnan oAuH paspsif, MOJIHUY;

H2-g JISII nonasno ABa pa3psiia MOJIHUY;

H3 - B JIDII nomnasno tpu paspsja MOJHUU.

OueBHHO, YTO 3TH TUTIOTE3bI UMEIOT MECTO TIPY CJIeAYIOIIUX COUeTaHUsX COOBITUH,
00pa3yoIMX HeCKOIbKO HeCOBMECTHBIX BapHaHTOB:

rae B1; B2; B3 - nonaganve mosiHuu B JIOIT pu nepBoM, BTOPOM M TpeTbeM I'PO30BOM paspsijie
COOTBETCTBEHHO.

[Tonb3ysich TeOpeMaMu CJIOXKEHHSsI, yMHOKEHHSI K CBOMCTBOM MTPOTHBOIIO/IOXHBIX COOBITHH,
Hal/leM BepOSITHOCTH 3TUX TUIIOTe3.

YcnoBHbIe BeposiTHOCTH COOBITHS A (BbIXOZ 13 cTposi JISIT) mpu 3THX rUroTe3ax paBHBI:
[TprmMeHss (popmyJ1y MOJTHOW BEPOSITHOCTH, MOTYYUM:

W3 pe3ynbTaToB pacueta BUAHO, UTO MepByIO runote3y Ho Mo)kHO Ob110 ObI HEe pacCMaTpHBaTh,
TaK KaK COOTBETCTBYIOILMM WieH B pOpMyJie TTOJTHOM BepPOSITHOCTH obpariiaeTcs B Hysib. Tak
00BIYHO U TIOCTYTIAIOT TIPY TIPUMeHeHHH OPMYJIbI [T0JTHOW BePOSITHOCTH, pacCMaTpUBast He
TIOJTHYHO TPYIIIYy HECOBMECTHBIX TMITOTE3, a TOIBLKO Te M3 HUX, ITPU KOTOPBIX JAHHOEe COOBITHE
BO3MOJKHO.

Teopema runore3 (popmyna Beiteca)

CneznctBreM TeopeMbl YMHOXKEHHS U (DOPMY/JIbI TIOJTHOW BEPOSITHOCTH SIB/ISIETCSI TaK Ha3bIBaemasi
TeopeMa rumnores uiu ¢opmya belieca.

ITocTaBum 3agauy.

Nwmeetcd nosHas rpynmnmna HecoBMecTHbIX rurnote3 H1, H2, Hn. BepodaTHOCTH 3THX rUrnores o
OTbITa U3BECTHBI M paBHbI cooTBeTcTBeHHO P(H1), P(H2),...,P(Hn). IIpou3BeseH omeit, B
pe3ysibTaTe KOTOPOTO UMeJIo MecTo cobbiTre A. CripaivBaeTcs, Kak Cjie[yeT U3MeHUThb
BePOSITHOCTU TUIIOTe3 B CBSI3U C TOSIBJIEHHEM 3TOT0 COOBITHS?

ITo cyiecTBy peub UET O TOM, UTOOBI HAUTH YCIOBHYIO BeposiTHOCTh P(Hi|A) i Kaxkmoi
TUNOTE3BbI.

W3 TeopeMbl yMHOXeHUSI UMeeM:

rae i=1,2,...,n.

V3 mocsiefHero ypaBHeHMs, OTOpPAChIBasi JIeBYIO YacCTb, HAXOAVM:

Bripaxast P(A) c nomoribto (popMyJibsl IOJTHOM BEPOSITHOCTH (5), UMeeM:
dopmyna (8) 1 HocuT Ha3BaHue (GopMyibl belieca UM TeopeMbl TUIIOTES.

ITp u M e p. Kabenb, nutaroiiyii TpaHC(HOPMaTOPHYIO TIO/[CTAaHIIUIO, pab0TaeT B IBYX PEXKUMaXx:
a) HOMHHAJ/IbHOM;
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0) c meperpy3Koi.

[TepBbiit pexkxuM paboThl cocTabiisieT 80 % BpeMeHH 3KCIiTyaTalyu, a BTopoi - 20 %.
BeposiTHOCTE BbIX0/]a Kabesisi M3 CTPOsi B TeueHHe BpeMeHH t B HOMHUHAIbHOM pexxuMe paBHa 0.1;
BO BTOpOM - 0.7.

Haunrtu:
1. BeposiTHOCTH BbIX0/la KabeJsist U3 CTPOsi B TeUeHHe BpeMeHH t.
2. Kabenb Beiien u3 crposi. KakoBa BepOSITHOCTB TOTO, UTO OH BBILIe/ U3 CTPOst paboTas B

TIepBOM pexume?

Perienvie. Bo3MOXXHBI /iBe TUIIOTe3bI:

H1 - pabota kabesisi B HOMUHAILHOM peXUME;
H2 - pabora kabens B pexxriMe Teperpy3Ku.
BeposiTHOCTH 3TUX TUIIOTe3 /IO OTbITa:

BepositHOCTE cobbITHsE A (BbIXO/] KabeJsisi U3 CTPOsi) TPU STUX TUTIOTe3aX PaBHBbI:

WUcrnone3ys hopMysty TOTHOUW BepOSTHOCTH (5), oripeZiesisieM BepPOSITHOCTb BBIXOZA Kaberst u3
CTPOs1 B TeUeHre BpeMeHH! t

BeposiTHOCTB TOTO, UTO Kabesib BhIIIes U3 CTPOsi, paboTasi B IEPBOM PeKMMe, OTIpe/e/TiM 10
dbopmysie belieca (8)

[Tpaktnueckas Ne 3. 3aKOHBI pacrnipe/ie/ieHrsl C/TyYalHbIX BeJIMUMH.

OpHMM 13 OCHOBHBIX [TOHSITUM TeOPHY BEPOSITHOCTEN SIBJISIETCS MIOHSATHE C/TyuyaliHOU BeJIMUUHBI.
CiyualiHOM BeJIMUMHOM Ha3bIBalOT BeJIMUKMHY, KOTOpPasi B pe3yJbTaTe UCIBITaHUs IIPUMET OZHO U
TOJIKO OJJHO BO3MO)KHOe 3HaueHHe, Harepe/| He U3BeCTHOe U 3aBUCSILee OT C/IydyaliHbIX PUYMH,
KOTOpBIE 3apaHee He MOTYT ObITb yUTEHBI.

[TprMepsbI: KOMUECTBO OTKA30B B CUCTeMe 3/1IeKTPOCHabKeHHsl 3a MeCsiLl, BpeMsi peMOHTa
OTKa3saBIero 000pyZoBaHusi, CyMMapHasi Harpy3ka roTpebuTesnei u T.J.

CnyuaiiHasi BeIMUMHA Ha3bIBaeTCsl JUCKPETHOM, eC/IM OHA PUHUMAET OT/e/IbHbIe,
V30/IMPOBaHHbIe BO3MOJKHBIE 3HaUeHUs C OIpe/ie/IeHHbIMU BEPOSITHOCTSIMU.

CnyuaiiHasi BeJIMUMHA Ha3bIBaeTCsl HENPePbIBHOM, eC/IM OHA PYHMMAaeT BCe 3HaUeHHsl U3
HEKOTOPOT0 KOHEYHOTO MY OeCKOHEUHOT0 TIPOME’KYTKa.

Pap pacnipesiesienyss. MHOTrOyro/ibHUK pacripeie/ieHust

Yc1oBUMCS CTyuaiiHble BeJTMUMHBI 0003HauaTh Oosbiumu OykBamu X, Y, Z U T. [I., a UX
BO3MO)KHbI€ 3HaUeHUsI - COOTBETCTBYIOLIUMU Ma/IbIMU OYKBaMH X, Y, Z U T. J.

PaccMOTpUM AMCKpPeTHYIO C/lydaliHyr0 BeJIMUMHY X C BO3MOKHBIMM 3HaueHusIMU X1, X2, ..., Xn.
Kaxkgoe 13 3TX 3HaueHUI BO3MO)KHO, HO He JOCTOBEPHO, Y BelIMUKHa X MOXXET IPUHSATh
KaKJJ0€e 13 HUX C HEKOTOPOU BePOATHOCTBIO. B pe3dysbTare onbiTa BesiunHa X MPUMET OZHO U3
9TUX 3HaUeHUM TI0JTHOM rPYNIbl HECOBMECTHBIX COOBITHI:

O603HauMM BepOSITHOCTH 3THUX COOBITHI OykBamMu P ¢ COOTBETCTBYIOLIMMU UH/I€KCaMU:
Tak Kak HecoBMecTHbIe cOObITHS (1) 00pa3yIoT MOHYO TPYIIIY, TO

T. €. CyMMa BepOSITHOCTEeN BCeX BO3MO’KHBIX 3HaUEHUM C/yyaliHOW BeJIMUMHBI paBHA e/IMHULIE.
OTa cymMMapHasi BepOsITHOCTb KaKUM-TO 00pa3oM pacripejiesieHa MeKy OT/e/TbHBIMU
3HaveHusiMu. CiyuaiiHasi BeJlMuMHa OyZeT TOTHOCTBIO OMKCaHa C BePOSITHOCTHOM TOUKU 3peHHusl,
€C/IM MBI 33/1a/IM 3TO pacripejiesieHne, T. €. B TOUHOCTH YKa)KeM, KaKO BepOSITHOCTBIO 00maziaet
Kaxzi0e U3 cobwiTuii (cM. popmysy (1)). ITUM MbI YCTaHOBUM TaK Ha3biBaeMbIiii 3aKOH
pacripefiesieHus1 CJIy4ailiHOM BeJIMYMHBI.

3aKOHOM pacripe/iesieHHs] C/IyyaliHOM BeJTMUMHbI Ha3bIBaeTCsl BCSIKOe COOTHOLLEHHE,
yCTaHaB/IMBarolee CBsI3b MEXXY BO3MO)KHBIMHU 3HAaUEHUSIMU C/TyuaiiHOM BeJIMUMHBI U
COOTBETCTBYIOLLMMH UM BEPOSITHOCTSIMHU.

I[Mpocreiiieli hopMoii 3a7iaHusI 3aKOHA pacripe/ieieHust SIBsieTCs Tabumia:
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Takyto TabMIly Ha3bIBAIOT PSIIOM pacripe/ie/ieHust CTydaiiHOW Be/TMUKHBI. 3HauUeHUs
TIpUBe/IeHHbIe B Tab/Hile MOYKHO TIPe/ICTaBUTh B TpauueCcKoOM BH/ie PHUC. 1, a TIoTyyeHHast
¢durypa OyeT Ha3bIBaTbCSI MHOTOYTOJILHUKOM pacripeie/ieHusi C/TyuyaliHOM BeJTMUUHBI.

Pric. MHOroyro/IbHUK pacrpe/iesieHyst CTy4aiiHOW Be/TMUKHBI

st HempepbIBHOM C/Ty4yaiiHOM BeJIMUMHBI He CYIl[eCTBYeT Psifia pacripefie/ieHuil u
COOTBETCTBEHHO MHOTOYTOJIbHUKA pacripesiesieHui. CyliecTByeT Tak Ha3biBaeMoe
«pacrpe/iesieHre BepOSITHOCTeN».

1711 KO/TM4eCTBEHHOM XapaKTePUCTHUKHU 3TOTO PACIIPe/[e/IeHHUsI BePOSITHOCTEH Y00HO
T10J1b30BaThCsl He BEPOSITHOCTBIO COOBITHSI X= X, @ BEPOSITHOCTBIO COOLITUS X X, T/le X -
HEKOTOpasi TeKylIlast iepeMeHHast. BepOsITHOCTb 3TOT0 COOBITHSI, OUEBH/IHO, 3aBUCHUT OT X, €CTh
HeKoTopasi QyHKLUS OT X. DTa (PYHKI[MsI Ha3biBaeTCsl (PyHKLIMeN pacripe/ie/ieHust C/TyuyailiHON
Be/MurHbI X U 0003Havaetcs F(x):

dyHKUMIO pacrnpefenenus F(x) nHOTia Ha3bIBAlOT TaKyKe MHTerpaibHOM (PyHKLMeH
pacrpeziesieHus1 WM UHTEerpajibHbIM 3aKOHOM pacIipefie/ieHus!.

@DyHKLYSA pacripefiesieHus - caMasi yHUBepCa/ibHas XapaKTepruCTHKa Cy4aliHoU BesinunHbl. OHa
CyLLeCTBYeT Kak Ji/isl IUCKPeTHBIX C/IyuyaliHbIX BeJIMUWH, TaK U [/ HerpepbIBHbIX. DyHKIUs
pacripe/iesieHust OJIHOCTBIO XapaKTepu3yeT C/IyYaiiHyH0 BeJIMUUHY C BePOSITHOCTHOM TOUKH
3peHus], T. e. ABJIIeTCs OJHOW 13 ()OpM 3aKOHa pacripe/ie/IeHus.

dyHKUWS pacripeesieHuys 000i JUCKPeTHOW BeJTMUMHBI BCET/]A eCTh Pa3pbIBHAsI CTyTIeHYaTast
¢yHKLus prc.2a. [To Mepe yBeMueHHst Ykc/ia BO3SMOKHBIX CIy4aliHOM BeJIMUMHBI (DYHKLMS
CriaxuBaeTcst puc.20., ¥ B UTOTe C/lydyaiiHasi JVCKpeTHasi BeJTMYMHA CTAHOBUTCS HETIPEPHIBHOM,
a eé (pyHKUMs pacripe/iesieHus1 K HerpepbIBHOM (yHKLMH.

Puc.®yHKUMM pacripefiesieHUsl C/ly4alHbIX BeJTMUUH
[InoTHOCTH pacripefesieHus
Nmeetcs HenpepbIBHAas cyualiHasi BeidurHa ¢ X ¢ ¢pyHKUWel pacripesenenus F(X) puc.

Puc. ®ynkumsa pacrnpezeneHus
Bbrunciimm BeposSITHOCTB TONa/jaHusl CIydaliHOM BeJIMUMHbI X Ha y4acTOK OT X [10 X+AX.

T.e. pypaleHre QYHKLMY pacrnpeziesieHrs Ha 3TOM yJacTKe.

PaccMoTpyM OTHOIIIeHKe 3TOU BePOSITHOCTH K JJIMHE yJacTKa, T.e. CPeJJHIOK BepOSITHOCTh
TIPUXO/AIIYIOCS Ha IMHULY JJIMHBI Ha 9TOM y4JacTke U Oyem npubmokats Ax K Hysto. B
Tipe/ieJie TIOTy4YrMM TIPOU3BOJHYIO OT QYHKLIUM pacripe/iesieHus :

O603HauUM:

[MonyuenHast dpyHKUMs f(X) Ha3bIBaeTCs MJIOTHOCTBIO pacrpeziesieHust Win To-ApyroMy
IJIOTHOCTBIO BePOSITHOCTH HeIpepbIBHOW cilyuyaiiHo BeinunHbl X. VIHorga pyHkuuto f(x)
Ha3bIBaloT «Ju(pdepeHManIbHON QYHKLMEN pacrpesesieHus» UK «auddepeHaabHbIM
3aKOHOM pacripe/ie/ieHUs» BeJIMUHUHBI X.

KpuBas, nzobpaskatoiniast TVIOTHOCTb pPacripe/iesieHusi CTy4aiiHOW Be/TMUMHBI X Ha3bIBaeTCs,
Ha3bIBAeTCsl KPUBOU pacIipefiesieHust pyc..

Puc. Kpusas pacripezieneHus

[TnoTHOCTB pacnipeziesieHus CyleCTBYeT TOJIBKO /JI1 HeNPePbIBHBIX C/TyYalHbIX BeJIMUMH.

3aKOHBI pacrpe/iesieHust CTyYaiHbIX BeJIMUMH B 3a/jauaxX HaJ|&KHOCTU 3/IeKTPOCHAOKeHHS
PaccMoTpuM 3aKOHBI pacripe/iesieHus CTyuaiiHbIX BeJTMUMH, KOTOpbIe MoJIyun/id HauboJibiiee
pacrmpocTpaHeHue TPy pellieHnH 3a/1au Ha/[EKHOCTH dyieKTpocHabxkenus (33C).
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BuHoMuManbHOe pacripesesieHue

B cucremax ssekTpocHabykeHust 171t HOPMaIbHOTO (PYHKI[MOHUPOBAHMSI, TIOBBILLIEHUST
Ha/le>XKHOCTH JKCILTyaTaly U CO3[,aHUsI ONTUMA/IbHOTO pe3epBa CTPeMATCS 110 BO3MOKHOCTH
WCTI0/Tb30BaTh OJHOTUITHOe 000py10BaHKe (BBIK/TFOUATesH, TPaHCHOPMaTOPbI, TPUBO—/A U T.
1.). OT0 000pyZOBaHNe MOKET HaXOJUTHCS B UCK/TIOYAIOIIEM JIDYT APYra COCTOSTHUSIX
(MCrpaBHO WM HEUCIIPABHO, BKJIFOUEHO WJ/TU BBIK/IFOUEHO U T. [1.).

Ecnu nmpon3BoAXTCS N HE3aBUCHMBIX OITBITOB, B K&XK/IOM M3 KOTOPBIX COObITHE A TIOSIBUTCS C
BePOSITHOCTBIO P, TO BEPOSITHOCTh TOTO, UTO COObITHE A MOSIBUTCS POBHO M pa3 BbIPa’KaeTcst

dbopmynoii:

- YHMCJIO C/IaraeMbIX BUA WX KOG OULIMEHT pa3ioKeHUst OMHOMA , UIeHbl Pa3/IoyKeHHs
KOTOPOTI'O Tpe/CTaB/IsII0T c0O0i BEPOSITHOCTH , [T03TOMY JlaHHOE paclipe/iesieHye Ha3blBaeTCsl
OVHOMMAIBHBIM pacTipe/ieieHIeM.

[anHas popmysia HOCUT Ha3BaHue (opMyJibl bepHynmm.
ITpumep:

VimeeMm n=4 ojMHAKOBBIX 3/1eKTpo/BUTaTesl. [10 TeXHO/IOrMUeCKUM YCI0BUSIM KaXK/bIi
3/IeKTPO/IBUraTe/lb MOXKeT OBbITh BK/TFOUEH C BeposiTHOCThIO0 P=0,4 1 ObITh BbIK/THOUeHHbIM q=0,6.
[laHHas crcTeMa MOXKeT HaxOJUThCS B MATH BO3MOXKHBIX COCTOsIHUSIX. OnpeieiMM 3Tu
COCTOSIHUSI U COOTBETCTBYIOILII€ UM BEPOSITHOCTH.

Peluienue:

CocrosHus:

HU O/IUH JIBUraTesb He paboTaeT - BEPOSATHOCTb TAKOTO COCTOSTHUST

OJIUH JIBUTaTe/lb Pab0TaeT - a TPU HeT. BePOSITHOCTb COCTOSIHUS

[iBa ABUrartess paboTaroT - iBa HeT, BEPOSITHOCTb COCTOSTHUST

TPU ABUraTesisi paboTalOT - OAUH HeT. BePOSITHOCTb COCTOSTHUS

BCe JIBUraTe/I1 BK/IIOUeHbI M paboTatoT, BePOSITHOCTh COCTOsIHUSA . Vicmonb3ys hopmyty
(6) Hal/1éM BepOSITHOCTH COCTOSIHUM CHUCTEeMBI:

=0,64=0,1296

=4*0,4*0,63=0,3456

= 6*0,42*0,62=0,1536

=4*0,43*0,6=0,1536

=0,0256

I'paduuecku faHHOe pacripefiesieHue OyzeT UMeTh BUJL:

ik E

IIpumep.

BeposATHOCTE TOro, UTO pacxof, 3/1eKTPOIHEPIUU B IPO0/DKEHUN OJHUX CYTOK He IPeBbICUT
yCTaHOBJIEHHOUM HOpMBI, paBHa p = 0,75. HaliTu BeposiTHOCTh TOT0, UTO B O/vKaiiiiie 6 CyToK
pacxof, 3JIeKTPO3Hepruy B TeueHre 4 CyTOK He NIPeBLICUT HOPMBI.

Pemenue.

BeposATHOCTE HOPMa/IBHOT'O PacXo/a 3/1eKTPO3Hepruu B NPOJO/DKEHUH KaXKbIX U3 6 CYyTOK
1oCcTosiHHA U paBHa p = 0,75. CnemoBaTesibHO, BEPOSTHOCTH lepepacxo/a 3JIeKTPO3Hepryuy B
KaK/ble CYTKU Tak»ke MOCTOsiHHA U paBHa q = 1 -p =1- 0,75 = 0,25.

Vickomasi BeposiTHOCTB 110 opmyJie bepHyiu paBHa
=(6*5%4*3*2*1/4*3*2*1*2*1)*0,754*0,252=0,3

[TpakTnueckas Ne 4. CTpyKTypHasi QyHKLMS 110 HaZ|&KHOCTU. AJITOPUTM JIOTUKO-
BEPOSITHOCTHOTO MeTO/Ia OL|eHKU HaJ|&KHOCTU CHCTEM 3/IeKTPOCHAOKeHHsI.

Cy111eCTBO JIOTUKO-BEPOSATHOCTHBIX MeTOZ0B pacueTa Ha/le)KHOCTH COCTOUT B ONTMCAHUN CXEeMBbI
CUCTeMBI C ITOMOLLBIO anrapara MaTeMaTU4eCKOM JIOTUKH C UCII0/Ib30BaHWEM TeOPUU
BeposiTHOCTel Tipu oripeienienuu [TH. B ocHOBe pacyeToB JIeXKUT UCC/e/JoBaHKe COObITUN U
BbICKa3bIBaHUM. [Ipon3BecTy pacueT HaZ|e)KHOCTU CUCTeMBbI O3HavaeT ONpe/e/IUTh CBSI3b MeXY
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CJIO>KHBIM COOBITHEM - OTKAa30M CHUCTeMbI U TIPOCTBIMU COOBITHUSIMU - OTKa3aMH 3/IeMEHTOB 3TOM
cuctembl. TakuM 06pa3om, B OCHOBE pacueTOB CUCTeMbI Ha HaZle)KHOCTh JieXKaT orepariiuu C
COOBITUSIMU U BbI-CKa3bIBaHUSIMU. KaXk/jast U3 JIOTMUECKUX OMepaliii yCTaHaB/IUBaeT CBSI3b
MeX/1y UC-TUHHOCTBIO CJI0XKHOTO BbICKa3bIBaHUSI U UICTHUHHOCTBIO MPOCTBIX BbICKA3bIBaHUM.
MHO0>XeCTBO BO3MO>KHBIX COCTOSTHMM CUCTEMBI MO>KHO OIMHCAaTh C TIOMOII[bIO a/ireOphl JIOTHKH
(bynieBoii anrebpbl, Ha3BaHHOM 110 UMeHHU JI)KopyKa Byrisi, BriepBbie W3/10)KUBILIETO
MaTeMaTUUeCKUi To/IX0/] K BOMPOCaM UCUMC/IeHHs] BbICKA3bIBaHUM).

Anrebpa oruky mipe/icTaBsieT cob0i pa3en MaTreMaTHUeCKOW JIOTUKH, 3aHUMAarOIIUACS
WCUMC/IEHHEeM BbICKa3biBaHUU. 1o/ BbICKa3bIBaHHUEM TTOHUMAETCs TF000e TIpe/ioKeHue,
OTHOCHTEJIbHO KOTOPOT'O MOXKHO YTBEep»K/IaTh ero MCTUHHOCTh WU JIOKHOCTh 6e3 yueTa
KOHKDETHOr0 coZiepkanus. HarnprmMep, BbICKa3bIBaHUE «4aCTOTa CUCTEMbI U3MepseTCs B
repLax» — ICTUHHOE, a BbICKa3bIBaHUe «2 > 5» — jioykHOe. OT/e/bHbIe (3/1eMeHTapHbIE)
BBICKa3bIBaHUSI 0003HAYAIOTCSI HEKOTOPBIMU TlepeMeHHBbIMU (X). [Tpu 9TOM BbICKa3bIBaHHE
MO>XHO pacCMaTpuBaTh KakK BeJIMUMHY, KOTOPasi IPUHUMAET /iBa 3HAUEHUS: «MCTUHAa» U «JI0XKb».
Ecnu X uctTuHHO, TO X = 1; ec/iM X JIO>KHO, TO X = 0.

Jlormyeckasi CBsI3b MeX/ly 3/IeMEHTaMU CHCTEMbI BbIpa)KaeTCsl 3HaKaMy KOHBIOHKLMY (U, A
(ymMHOxXUTB)) U agu3btoHKUmU (UJIU, V (CoXuTh)).

u3broHKIMS (aHasor 06beIMHeHUsT MHOKeCTB). JIorndyeckoe cioykKeHue BbICKa3biBaHUM X1 1 X2
o6o3Hauaetcst Kak Xx1vx2 wim x1+x2 (unraetcst «x1 umm x2»). Pe3yabTar onepaiuu eCTh
«JIoXXb» B TOM U TOJILKO TOM CJIyuae, Korjja o0e cocTaB/sitol{e PUHUMAIOT 3HaueHue «JI10Kb».
Ecin xoT1s1 Ob1 0fiHa cocTaBsisatoljasi ecTh «VIcThHa», pe3y/bTaT oneparu Takke «IcTuHa»:
0v0=0; Ov1=1; 1v0=1; 1v1=1.

KoHnnbroHK1IMA (aHaor epeceyeHuss MHOXKeCTB). JIornueckoe yMHOKeHHe BbICKa3bIBaHUM X1 U
x2 obo3Hauaetcst Kak X1 A x2 win x1 - X2 (uurtaetcs «x1 U X2»). Pe3ynbTaT onepaiyu ecTb
«/cTriHa» B TOM M TOJILKO TOM C/Ty4ae, Koria 06e cOCTaB/IsIFOIIe IPUHUMAKOT 3HaUeHHe
«WctuHa». Eciii XoTst ObI 0JJHa COCTaBCOCTABJISIONIAs eCTh «JI0XKb», TO pe3y/bTaT ornepalyn
TakkKe «JIoXKb»:

0AN0=0;0A1=0;1A0=0;1A1=1.

Kak/ib1ii 371eMeHT MOKET HaXOAUTLCS B IBYX COCTOSIHUSX: paborocrocodHom (1) u
HepaboTocriocobHoM (0). JIorMKo-BepOSITHOCTHBIM METO/, UHOT/Ia Ha3bIBalOT METO/, /iepeBLeB
coObITHiA. OH 3aK/TF0UaeTCsI B OMTMCAHUN CXeMbl (DYHKIIEH aareOpbl TOTUKH, BhIPaXKarolen
(YHKLIMIO 0TKa3a CUCTeMbI UM Pab0OTOCTIOCOOHOCTH.

AJiroputm mMeToza

1. CocraBnisieTcst 5KBMBajieHTHas CTPYKTYpHasi CXema CUCTeMBI.

2. Ctpoutcs rpad epeBa cOOBbITHIT Ha OCHOBe anreOpbl IOTUKH, HAUMHAsSL C HIDKHETO sipyca. [1pu
3TOM M300pa’karoTCsi B KPY>KKaxX 3/1eMeHThl, 0TKa3 KOTOPBIX TIPUBOJIUT K OTKa3y YaCTH CUCTEMBI.
3areMm 3/1IeMeHTbI COeJUHSIOTCS JIOTUYeCKUMH CBSI3SIMU A WIH V, B 3aBUCUMOCTU OT CTPYKTYPbI
Ha/leXKHOCTU U 0003HavyaeTCst BepIIMHHOe JeliCTBUe, T.e. 0TKa3 (Wir paboTa CUCTEeMBI).

Ha puc. 1 noka3aHo KakK COCTaB/IATh Tpadbl IepeBbeB COOBITHI Ha TIpUMepe
10C/IeZloBaTeIbHOr 0, TTapasule/IbHOrO COe/IMHEeHUH 3/IEMEHTOB CUCTEMBI U /IJI1 CUCTEMBI C
TIOTIepeYHOM CBSI3BIO0.

Puc.1 I'padw! fepeBbeB COOBITHI

3. [laétcs Toruyeckoe OIMcaHKe O0TKAa30B B CHCTeMe Ha OCHOBe rpada gepeBa cobbrtuii (Z1C).
ITpu 3TOM paboTocnocobHOCTE 0603HavaeTcst X, a OTKa3 .

Hanpuwmep, g5 noctpoenus rpaga Ha puc. 1B:

4. Ocy11ecTB/sI€TCS MIepexo/, OT JIOTUYeCKUX NepeMeHHbIX K BePOSITHOCTHBIM COBMECTHO C
TIO/ICTAaHOBKOW COOTBETCTBYIOILIMX anrebpandyecKyx 3HAKOB oreparuid. Hanpumep asist
nocsiefiHero rpada, npuBeIeHHOr o Ha puc. 1B.
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5. PaccuuTeiBaeTcs UMC/IeHHOe 3HaueHKe BepOATHOCTH OTKAa30B C y4eTOM aBTOMaTHU4YeCKOro
BBO/Ia pe3epBa, eC/Id OH NPeJlyCMOTPEH B aHa/IM3UPyeMOU CxeMe.

[Ipeumy1iiecTBa JIOTUKO-BEPOATHOCTHOIO MeTO/a:

- Mo)KHO TIpUMeHSITb TIpY JTF000M JTOrMueckor CTPYKType CUCTeMbI, @ He TOJIbKO TMPU
10C/IeloBaTe/IbHO-TIapaslIe/IbHbIX JIOTUUeCKHX CXeMax;

- MoyKHO TIpUMeHSITb TIpY JTI00OBIX pacripefiesieHHsix HapabOTKHU /10 OTKa3a.

Hepocratku:

- He Bcerjia yjaeTcst COCTaBUTB JIOTMUECKYIO (PYHKLMIO pab0TOCIIOCOOHOCTH WX OTKas3a,
COOTBETCTBYIOLIYK) pacCMaTpUBaeMoOt CUCTeMe:

- 'poMo3aKOCTE MeTo/1a /1S CJIOXKHBIX CUCTeM TIpeoOpa30oBaHMUs.

[Mpaktrueckast Ne 5. TIpumeHeHue 00111eii TeOpeMbl O TIOBTOPEHUH OTIBITOB [J1s1 OLJeHKH
Ha/I&KHOCTU CUCTEM 3JIeKTPOCHaOKeHusl.

[JlaHHBIM MeTO/, NPUMEHSIeTCs [I/Is1 CXeM CO CMelIaHHbIM COeJMHeHHeM 3/1eMeHTOB [Py
V3BECTHOM MPOU3BOAUTETBHOCTHY KaXK/10Tr0 3/IeMeHTa CUCTEMBI.

[17151 OLleHKY HaZi€)KHOCTH CUCTeM 3JIeKTPOCHA0KeHHSI MOXKHO BOCIIO/Ib30BaThCs 001Ieit
TeopeMo}ii 0 MOBTOPeHUH ONbITOB. TeopeMa (hopMyMpyeTcst ciefiyoM obpasom:
BeposiTHOCTB TOTO, UTO COOBITHE A B N HE3aBUCHUMBIX OIbITaX MOSBUTCS POBHO M pa3, paBHa
KO3 (ULMeHTY TP B BbIpa)KeHWH TTPOM3BOJsAIIEN QyHKLMU:

/e pi — BepOSITHOCTB TIOSIB/IeHUsI COOBITHSI A B i-M oribITe, i = 1 - pi.

BriuenpuBezieHHasi popMynMpoBKa 0011ieil TeopeMbl 0 IOBTOPEHHH OIBITOB B OTJIMUKE OT
YaCTHOM TeOpeMbl He [JaeT IBHOI'O BbIPa)KeHUS /1JI1 BEPOSITHOCTU

Pm, n. Takoe BbIpa)keHHe B PUHLIUIIE HAITMCATh MOYKHO, HO OHO SIBJISIETCS CJIULLIKOM CJIOKHBIM.
OpHako, He iprberasi K TAKOMY SIBHOMY BBIPa)KEHHIO, BCe K€ MOKHO 3arycaTh 00IyI0 Teopemy
0 MOBTOPEHUHU OIBbITOB B BU/E OAHOM (DOPMYJIbI:

JleBasi ¥ mpaBasi UaCTH JJaAHHOTO pPaBeHCTBa MPe/ICTaBISI0T CO00K0 O/IHY U TY)Ke ITPOM3BO/SIIYIO
dbyHKUMI0 @N(Z), TOJBLKO C/IeBa OHA HamKcaHa B BUJe OZHOUJIEHa, a CTIpaBa — B BUJIe
MHOTrousieHa. PacKkpbiBasi CKOOKH B JIEBOM UaCTH U BLITIOJHSS TIPUBe/IeHHe MOZ00HBIX U/IeHOB,
TIOJTYYMM BCE BEPOSITHOCTH:

KakK KO3(OULIMeHThI TIPX HYJIEBOH, TIEPBOU U T. [I. CTEMEHsIX Z.
ITpousBoasIyto GYHKIIMIO MOXKHO 3aricaTth B BUje buHoma HeroToHa:

B 3TOM BbIpa)KeHUM IPUHUMAETCS, UYTO YCTAHOBKA COZIEP>KUN N OJJMHAKOBBIX OWHAPHBIX
3JIEMEHTOB, COCTOSIHMSI KOTOPBIX SIB/ISIFOTCSI HE3aBUCUMBIMM, COBMECTHBIMH COOBITHSIMU. [0
OWHAPHBIM 3/IEMEHTOM 371eCh TIOHUMAETCS 3/IEMEHT, XapaKTePU3YIOIIUIACS IBYMST COCTOSTHUSIMU:
noJiHoM paboTocriocobHocT (z = N) umu HepaboTocrnocobHocty N = 0.

PasnoxeHne buHOMa
PaccmoTtpuM criefyroiiyie BeIpaXkeHUsI CO cTereHsMu (a + b)n, rje a + b ectsb /060l 6uHOM, a n
- L[eJI0e YHCJIO.

AJITOpUTM MeToza.

1. CocraBsnsieTcst 5KBUMBa/ieHTHast CTPYKTypHasi CXeMa CUCTeMbl (CxeMa 3aMeleHHs 110
HaJ&XHOCTH).

Puc. Ncxopnas cxema

Puc. DKBHBa/sleHTHas CTPYKTypHas cxema.

2. CocraBnsieTcsi CTPyKTypHasi (QyHKLIMY 110 HaZlE>KHOCTH (S).

CumBoOIOM p 0003HAYAIOTCS TIOC/TeZ0BaTebHbIe COeJTUHEHNs 37IEMEHTOB B CMbIC/Ie Ha/|@)KHOCTH,
CUMBOJIOM [} TIapasijie/ibHOe coeiIiHeHUe 3IeMeHTOB B CMbIC/Ie HaJIe)KHOCTH.

s B3aTOrO NpuMepa:

p(B1(x1, x2)*B2(x3, x4))

3. B cooTBeTCTBUM CO CTPYKTYPHOW (YHKIMEH U TIPH T10JI0XKeHHUH 00111eii TeopeMsbl 0
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TIOBTOPEHUH OTLITOB BBIUMC/ISIETCST TpeOyemast BepOoSITHOCTh Oe30TKa3HO# paboTh (0TKa3a)
CUCTeMbI 3/1IeKTPOCHA0XKeHusl.

ITpaktrueckas Ne 6. OnpeziesieHye ONTUMAIBHOIO YPOBHSA HaZEXHOCTUA CUCTEM
3/IeKTPOCHA0XKeHUsI TIPU MPOEKTUPOBAaHUU PA3BUTHSI.

3neck H — xapakTepucTtuku (TIoKa3atenn) HaJe>kHOCTH o0bekTa, 3(H) — 3aTpathl Ha
obecrieueHre Ha/IeXKHOCTH, KOTOPbIE JAOTIOJTHUTEILHO TOBBICST LIeHY /1eKTpo3Heprur. Touka u
OyzieT XxapaKTepru30BaTh UCKOMYI0, 3 (eKTHBHYIO HaJ|e)KHOCTh 00bekTa. OCcoOeHHOCTD
CUTYyaLUM COCTOUT B TOM, UTO KaK/blii U3 CyOBeKTOB BK/Ia/IbIBaeT CBOU CMBICT B
COCTaBJISIOLIMe, TTPe/CTaBIeHHbIe Ha PHUC. 6.1, XOTS OHU UMEIOT eZJMHYI0 00BEKTUBHYIO OCHOBY.
st anexTpocHabxarolert opranm3anuu 3(H) — 3To felicTBUTeIbHO 3aTpaThl Ha obecrieueHue
Ha/|e>KHOCTH, JI/1sI TOTPeOUTesIs JKe — 1ieHa Ha /IeKTPOIHEePIyio, KOTOPYIO OH JJO/DKeH

Puc. 6.1. K onpeziesieHH0 ONTHMAa/IbHOTO YPOBHS HaZIe)XHOCTH 371eKTPOCHabKeH st

T7IaTUTh, @ 9Ta LJeHa B PbIHOYHBIX YCJIOBUSIX He BCer/la MOXKeT COOTBETCTBOBATH PeaslbHbIM
3arparam.

Xapakrepuctuka Y (H) Takke BOCIIPUHUMAETCsl paCCMaTPHUBaeMbIMU CyObeKTaMU 110-pa3HOMY.
st moTpebuTens — 3T0 peanbHbIN yiepb OT HeJl0CTaTOUHOW HaZle)KHOCTH, JJIst
3/IeKTPOCHa0>KarolI[el OpraHr3al{iu — IJIaTe)k, KOTOpble OHa BhIHY)X/[eHa HeCTU B Clyuae, eciu
He Mo)KeT 00ecrieunTb TpebyeMyro Ha/Ie)KHOCTh 31eKTpOCHabkeHus moTpeburerns. Tak uro
MUHUMYMbI UTOTOBOW XapaKTepUCTHKU, T.e. AJisl 3TUX CyOBHeKTOB, MOTYT He COBIa/aTh, U 3TO
npe/iCTaBJ/IsieT JOMOJHUTEIbHYH0 TPYJHOCTh B MPOL|eCCe HAaX0K/eHNsl KOMIIPOMKCCa.
PaccMOTpYM MOMCK TOUKM  C TIO3ULIUN Kak 3/1eKTPOCHabKaroli[eli opraHu3aliyy, Tak 1
rotpebuTers.

[Mogxop ¢ MO3ULMK 371eKTPOCHab KaroIel opraHu3aluu

Kputepwii 3¢ heKTUBHOCTH C TIO3UI[UU 37IeKTPOCHab KaroIIel opraHu3arii MoKeT ObITh HalifieH
C UCII0JTb30BaHKeM OO1L[eNPUHATON MeTOJUKH OLeHKH 3(h(peKTHUBHOCTH MHBECTULIMOHHBIX
MIPOEKTOB.

[TycTe — KanuTasoB/IOKeHUs B t-M rofly B 00BeKT C 3aZlaHHBIMHU ero rapaMeTpaMu, KOTOpbie
obecrieunBarOT OTpeZie/IeHHbIN YPOBEHb ero HaJie)KHOCTH H; — TeKyliie 3aTpaThl B t-M TOAY,
HeoOxo/iuMbIe /17151 PYHKLMOHUPOBAHUS 3TOT0 00beKTa; — pe3y/bTaT (yHKIIMOHUPOBAHKS
oObekTa Ha t-M rofly (00beM pearM30BaHHOM MPOYKIMK WK BBIPYYKA OT TIPOJAHHON B 3TOM
rOZly 3JIeKTpO3Hepruu rnorpeburesnsim); E — Hopma ArickoHTa (HOpMa ZIoXo/ia Ha KaruTas st
WHBECTOPA, r0/I0Bas LieHa KaruTasna Ha pbiHKe); T — TOpU30HT pacyeTa (HarpuMep, CPOK CITyKObI
o0beKTa); — CymMMapHbIe NpUBe/ieHHbIe 3a repuo/ T KaruTanoB/ioKeHusi B 00beKT; —
CyMMapHbIe TIpuBe/ieHHbIe 3a epuo/ T 3aTpaThl Ha obecrieyeHre (HyHKLMOHUPOBAHUS 00BEKTa;
— cymMMapHbI#i 3a repuoy T npuBesieHHbIH yiiepb moTpeOuTento 13-3a HeHa/JeXKHOCTH 00BEKTa;
— CyMMapHBbIH NpUBeZieHHbIN 3a Tieprof T pe3ynbTaT GyHKIMOHUPOBaHUS 00bEKTa, T/ie

Bce npuBe/ieHHbIe NTapameTphl SIB/ISIOTCA (PYHKLMSMU OT M0Ka3aTesiel HaJ|eXKHOCTH.
Kputepuem coriacoBaHHOM cTereHu (3¢ (heKTUBHON) HaZIe)KHOCTH 00beKTa-CUCTEMBI
3/IEKTPOCHA0XKEeHUST MOXKET CJTYy>KUTh OJIUH U3 CJIe/IyIOIINX:

1) uncThIii ArCKOHTHPOBaHHBIN Aoxon (Y1) saddekTrBHOTO (i-r0) BapraHTa 00beKTa-CUCTEMBI
JIO/DKeH OBITb TI0JIOXKUTeTbHBIM U MaKCUMaJTbHbIM)

2) unpekc goxoaHocty (M) i-ro BapyaHTa A0/DKeH ObITh He MeHbIIle eIMHULIbI U
MaKCHUMaTbHbIM

3) BHyTpeHHs1s1 HopMma goxogHoctu (BH/), onpenensiemas u3 yciosud R 3 = K, nis
3¢ dekTrHBHOTO (i-r0) BapraHTa 00BeKTa-CUCTEMBI 3/IEKTPOCHA0KeHHsI ZI0/DKHA OBITh He MeHbliie

HOPMBI IVUCKOHTA U MaKCHMa/TbHOMN

4) cpok okymnaemMocty 3¢ dekTuBHOro (i-ro) BapuaHTa 00beKTa-CUCTEMBI I0JDKEH OBITh He
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6osbie mepuoga T ¥ MUHUMAaTBHBIM

3aeck MHJEKC i 0003HauaeT MCKOMBIN 3 PeKTHBHBIN BapUaHT 00beKTa-CHCTEMBI
3/IEKTPOCHA0XKeHUsI C ONTHMaJ/IbHbIMU TIapaMeTpaMy HaZieXkHOCTU H, ¢ KoTopoii
3/IeKTPOCHa0>KaroIIasi OpraHu3anyst ooecrieurnBaeT OTpebuTes 31eKTPOIHEepryei.
HopmaTuBHbIM 1oAx0[,
PaccmoTpeHHbIH B MpefblylieM rnaparpage 5SKOHOMAYeCKU TIOJX0/, K OTpe/ie/IeHUI0
paLMOHaIbHOM HaZle)KHOCTH TpebyeT 00beMHOM MH(OPMaLIMH, BBITIOTHEHUS J0CTaTOYHO
KBa/IM(ULIMPOBaHHbIX pacueToB, aHanu3a. K coxaneHuto, fjaneko He BCerzia MOKHO UMeThb
HeobxouMyt0 HH(popMaluto. I1py Takol MacCOBOCTH MCIOIb30BaHKS 3/IEKTPOIHEPTHH BO BCEX
cdepax ZieaTelbHOCTH Ye/I0BeKa U COOTBETCTBEHHO MaCCOBOCTH NIPMHUMAEMBIX pelleHui 110
OpraHu3aliy 3/1eKTpoCcHabKeHusl TpyIHO 0becrieunTh U He0OXOJUMYIO BBICOKYHO
KBa/TM(PUKALUIO CIIeL|UaIuCTOB.
C Apyroi CTOpOHBI, TPAKTUKA MPOEKTUPOBaHKS U SKCIUTyaTallid HaKOIKIIa ONpe/ie/IeHHbIN
OTIBIT B PeLleHrH 3TOW 3a/jaur Ha SMIIUPUUECKO OCHOBe, KOTOPBIH 1103B0JN C(hOPMY/IUPOBATh
oripejiesieHHbIe TpeboBaHMUs 10 Ha/leXKHOCTU B BH/le HOPMATHBOB.
Kpowme Toro, BO3HMKAIOT C/lydad, KOrja SKOHOMUYeCKUU ITOAXO0/ TPYAHO IIPUMEHHUM 10
TIPUHLUIHAIBLHBIM COO0pakeHHsIM, HaripyuMep, KOT/la HaZle)KHOCTh CBSI3aHa C »KHU3HBIO JTH0/ei
(omacHOCTb B3pbIBOB Ha XMMHUYeCKUX MPOM3BO/CTBAX, OTKauKa BO/bl M BEHTU/IALIMSA B 1LIaXTax,
si/lepHas sHepreTuka u T.1.). OnpezensTe U UCI0/Ib30BaTh L|eHY )KU3HU Ye/l0BeKa BBIT/ISIUT
AHTUTYMaHHO U JIaXKe KOLTYHCTBeHHO. OZIHAKO, 3Has, UTO HEBO3MOXKHO 0OecrieunThb
abCoJTIOTHYIO Ha/leXKHOCTb, TIPUHUMast TM00 HOPMUPYS Ty WU UHYIO Ha/leXKHOCTb, Mbl TEM
CamMbIM IIPOM3BOJUM OLIEHKY JKU3HM UesIOBeKa.
Vcrionib3yeMble B Hallleil CTpaHe HOPMaTUBbI CPOPMY/TMPOBaHbI B MpaBU/Iax YCTPOMCTBA
371eKTpoycTaHoBoK (ITY3). 3aech KOMITPOMHUCC MEXIY OTPeOUTENSIMA 1 TIOCTABIIMKAMHU
paspeliiaeTcs ciieAyoumM oopasom. C ro3uifuu notpebuTesneil oHU (TOUHee, UX
TOKOTIPHEMHHKH) TT0/Ipa3/je/ieHbl Ha KaTeTOPUH 0 BaXKHOCTH (UTO OTPa)kaeT yijepObI
rotpebuTesiell B 5SKOHOMUUECKOM Toxo/ie). [TocTaBiMkY ke 00s13aHbI 06ecrieurBaTh pa3Hbie
KaTeropyu noTpeduTtesnel Ha/IEXKHOCTBIO PA3/IMYHOM CTeTIeHU, KOTopasi (JOPMHUPYETCsT pa3HOU
KpPaTHOCTBIO pe3epBUPOBaHUs M pa3HOM CKOPOCTbIO BOCCTAHOBJIEHHSI HAPYILIEHHOT O
3/1eKTPOCHA0KeHUS (UTO OTPa)KaeTcsl, eCTECTBEHHO, HA 9KOHOMHUUECKHX TTOKa3aTessiX CUCTeMbI
3/1IeKTPOCHAOXKeHus).
B cootBercTBuM c [TY 3D 371eKTpONPUEMHUKY TIOTPeOUTE el TI0pa3/ie/issioTCs Ha CIeyIoIHe
TPU KaTeropuu.
I kKaTeropust — 3/1IeKTPOIIPHEMHHKH, TTePepbIB 3/1eKTPOCHA0KeH!sT KOTOPBIX MOJKET MOBJIeyb 3a
coboli: 0racHOCTb [ijis XKU3HU JTH0/lel, 3HaUMTe TbHbIH yilepb 5KOHOMUKe, TIOBpeXXjeH1e
ZIOPOTOCTOSIIEr0 OCHOBHOTO 000py/J0BaHMs, MaCCOBBIM OpaK MpOyKLIH, PACCTPOHCTBO
CJIO’KHOT'O TEXHOJIOTMUeCKOTo TpoLiecca, HapylleHre (GyHKLMOHUPOBaHUsI 0C000 BaXKHBIX
3/IeMeHTOB KOMMYHAJ/IbHOTO XO35HCTBa.
W3 cocraBa 37eKTpOrpueMHUKOB | KaTeropuu BbifiessieTcs ocobasi TpyTira 371eKTPOrpUeMHUKOB,
OecriepeboiiHasi paboTa KOTOPbIX HeoOXouMa it Oe3aBapUHOTO OCTAaHOBA IMPOM3BO/ICTBA C
L|e/TbI0 Ipe/I0TBpallleH sl yTPO3bl XKU3HU JIt0/|eH, B3PbIBOB, M10)KapOB, MIOBPEX/IeHUS
ZIOPOTOCTOSIIIEr0 OCHOBHOTO 0060pPY/J0BaHMSI.
II kaTeropusi — 3/1IeKTPONIPUEMHHUKH, TIepephIB 37IeKTPOCHA0KeHUsI KOTOPBIX TTPUBOJUT K
MacCOBOMY HeZIOOTITYCKY TPO/YKLIMH, MaCCOBBIM ITPOCTOSIM PabourX, MEXaHU3MOB U
MIPOMBILLJIEHHOT'O TPAHCIIOPTa, HApYLLEeHUIO0 HOPMasbHOM J1eATe/TbHOCTH 3HAaYUTE/TbHOTO
KOJIMYeCTBa FOPOJCKUX U CebCKUX JKUTeJIeH.
III kaTeropus — Bce OCTa/IbHbIe 3/IEKTPOIIPUEMHUKY, He noaxojdiye oy onpezaenenus [ u 11
KaTeropui.

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:
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Bopomait H. . HagexxHOCTh crcTeM 3/71eKTpOCHa0keHUs : yueOHOe TTocobue /i/1si By30B TI0
HarpaB/IeHHIO NTO/IrOTOBKY ""D/eKTpo3HepreTyka U snekrpotexuuka' / H. . Boponaii, 2015. -

206 c.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHHUIVINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs

6.1.1 yueOHbI#i rog 1 | Y cTHBII onpoc

OmnucaHue npoueaypsbl.

OHPOC B HA4dJie 3aHATHA O IOKA3dTeIaX Ha,Z[é)KHOCTI/I 3JIEKTPO3HEPreTU4eCKUX CUCTEM.

KpuTepuu onieHUBaHMS.

«3auTeHo» - MpaBU/bHbIN OTBET.
«He 3auTeHO» - HeMpaBUJIbHBIN OTBET.

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUsi MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun wu

KOMIIeTeHI[UM B PaMKax IIPOMe)XXyTOUHOH aTTecTaluu

CpeacCTBa (METOJI[]:I) OL[€CHUBAHUA HHAUKATOPOB [JOCTH)XEHUSA

NHauKaTop J0CTHIXKeHMs
KOMIIeTEeHI[UH!

Kputepuu oneHMBaHus

CpeactBa
(MeToabBI)
OLIeHHMBaHHA
NMPOMe)XyTOUHOM
arTecTaluu

[1K-4.3

[TonHOTa,  CHUCTEMHOCTb,  TPOYHOCTb
3HAHUH, CTeTleHb OCO3HAHHOCTH,
TIOHUMAaHUS U3YUYeHHOTO.

Perienne 3ajad4.
YcrHoe
cobeceoBaHue TIO
TeopeTUUeCKUM
BOTIpOCaM  W/WJIH
TeCTHPOBaHUe.

[1K-6.3

[TonHOTa,  CUCTEMHOCTb, TPOYHOCTh
3HaHUH, CTereHb OCO3HAHHOCTH,
TOHUMAaHUSI U3yUYeHHOTO.

Pewienne  3azau.
YcrtHOE
cobecesoBaHre 10
TeopeTUYeCKUM
BOIpOCaM  W/WIH
TeCTHpOBaHUe.

[1K-7.2

[TosHOTa,  CUCTEMHOCTb, TPOYHOCTH
3HaHUH, CTereHb OCO3HAHHOCTH,
TIOHUMAaHUSI U3yUYeHHOTO.

Pewienne  3azau.
YcrtHOe
cobecesioBaHre 10
TeopeTUYeCKUM
BOIIpOCaM  W/WIH
TeCTHpOBaHUe.

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 YueOHbIii roj 2, TunoBbie oLleHOUHbIE CPeJACTBA /1A MPOBe/IeHUA YK3aMeHa 1o

AUCIUIIIMHE
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6.2.2.1.1 Onucanue npoueaypobl

OK3aMeH NpoxoauT B hopmare cobeceoBanus ¢ oOyuaromumcst. K sk3aMeHy 0Ty CKaroTCs
obyuyaroriyie, KOTOpble IPUCYTCTBOBAIM Ha BCEX 3aHSATHSIX U BBITIOIHUIN BCe PabOThI.
OuleHrBaeTCs MOHUMaHMe TMPOiIeHHOr0 MaTepuasa. B ciyuae HeBbINIOTHEHUS] KpUTEPHs
OL|eHMBaHMs Ha3HayaeTcs JiaTa rnepec/iayu, HO He Oosiee 2 pa3s C MOC/IeYIOIMM OIIPOCOM TI0
BCEM TeMaM [JUCLIUTI/IUHBL.

IIpvimep 3aaHus:

1. [ToHATHE U aKTYya/bHOCTb HA/IEXKHOCTH B 3JIEKTPOIHEPTeTHKE.
2. OCHOBHBIE ~ CBOWCTBA, XapaKTepU3yoIle  3JIeKTPOIHEPreTHUeCKHe

CUCTEMBI, WX XapaKTepUCTHKa.
3. CoBpeMeHHbIe TeH/IEHIUH B Pa3BUTHH 3JIEKTPOIHEPIeTUUECKUX CUCTEM U BJIUSI-HUE 3TUX
TeHJeHL[MH Ha HaZ|&KHOCTb.
4. OxapakTepu3yiite TIOHATHs paboTocrocobHoe U HepaboToCocobHOe COCTOsTHIEe
oOBbeKTa.

5) OxapakTepusyiire noHaTHe pe;kxuM. HazoBute BU/bI pexxrMoB B DIC.
6 [MTousTHe oTKa3. Knaccudukaiiys oTkas3os.

7. [Mepuro/bl XkKU3HU 00BEKTA C TIO3UL[UU HAZIEKHOCTH.

8 HageXHOCTh Kak KOMIJIEKCHOE CBOWCTBO.

9. OxapakTtepusyiTe roHsTHe 6€30TKa3HOCTb.

10. OxapakTepusyuTe NOHATHE BOCCTAHAB/IMBAaeMOCTb.

11. OxapakTepu3yiTe TOHATHE J0ITOBEYHOCTb.

12. OxapakTepusyluTe NIOHATHE COXPaHIEMOCTb.

13. OxapakTepu3yiTe MOHATHE XUBYUECTb.

14. UTto Takoe crucTtemMHast HaféxHOCThL DDC? Ha Kakve BU/bI OHA [e/IUTC?

15.  Packpoiite noHsitve 6asaHcoBasi HaJEKHOCTb IIC.

16. Packpolite noHaTre pe;xuMHasi HaiékHOCTb DIC.

17.  Uro Takoe nokasaresb Hag&xHOCTH. Knaccudukanys nokasareneil HaZié>XHO-CTH.

18. [epeunciTe 1 0XapakTepu3yiiTe MoKasaTean 6e30TKa3HOCTH.

19.  IlepeurcnuTte ¥ 0xapakTepu3yiTe MOKa3aTe/lnd BOCCTaHABIMBAEMOCTH.

20. [TepeunciTe U OXapakTepu3yuTe IOKa3aTe/u JO/Ir0OBeUHOCTH.

21.  IlepeumcivTe U 0XapaKTepU3yWTe MOKa3aTeau XUBYUeCTH.

22. [TepeuncinTe M OXapakTepu3yuTe KOMITIEKCHbBIe TTOKa3aTe Il HaZl&XKHOCTH.

23. [Tepeuncivte U 0XapakTepu3yiTe crieliasibHblie A1 DIC nokasarey HaZEX-HOCTH.

24. Oxapaxkrepusyurte SAIFI u SAIDI.

25. UTo Takoe oLjeHKa HaJéKHOCTH?

26. UTo Takoe MeTO/bl UCTIBITaHUS Ha HaJE)KHOCTh. Kakue BU/bl UCTIBITAHWH CYIlle-CTBYIOT?

27. XapakTepucTHKa MeTo/[0B Hab/Tto/ieHust 3a Ha/JEXKHOCTBI0 00BeKTa.

28. XapaKTepuCTHKa peTPOCIIeKTUBHBIX METOJ0B OLIeHKU HaJ&XHOCTH.

29.  Uro noHuMaeTcs NoJ, JeTePMUHUCTUYECKUMU MeTOaMU OLIeHKU HaJ|éKHOCTU?

30. OxapakTepu3syiTe MeTO/, OL|eHKH HaJlé)KHOCTH Ha OCHOBe (PH31UYeCKUX MOZe-Teu.

31. OxapakTepusylTe  IIpPaBUJIO N-i, nmnpuBesuTe  IpUMepsl ero
TIpUMEHeHNs1 B 3J/1eK- TPO3HepreTHKe.

32. UT0 Takoe MeTO[, «HauXy/ALIero cayyvas»?

33. UT0 nMoHUMaeTCs Moz BepOATHOCTHBIMU MeTOJaMU OLIeHKU HalEXKHOCTU?

34.  [laliTe MOHATHE aHAJIUTUUECKUM MeTO/laM OLIeHKHU HaJ|&KHOCTH.

35. [aviTe MOHATHE CTaTUCTUUECKUM METO/IaM OLIEHKHU HaZl€>KHOCTH.

36. UTo Takoe CTPYKTypHasi Cxema Mo HafEXHOCTH?

37.  Buppl coeHEHUU B CTPYKTYPHBIX CXeMax I10 HaJ&XHOCTH, BEIYUC/IEHUe [T0Ka-3aTeren
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HaZIE>KHOCTHU TIPU pa3HbIX BUJAX COeIUHeHUsI.

38.  XapakTepuCTHKa JIOTUKO-BEPOSTHOCTHOI'O MeTO/ia OL[eHKU Ha/lé>KHOCTH.
39. XapakTepuCTHKa MeTo/ja OLleHKH HaZIE)KHOCTH Ha OCHOBe 0011iell TeOpeMbl O TIOBTOPeHNH
OTBITOB.
40. XapakTepucCTHKa MeTo[ja CTaTUCTUUEeCKUX UCbITaHuK (MeTos MoHTe-Kapno).
41.  XapakTepuCTHKa OCHOBHBIX BH/IOB PEMOHTa NPYMeHsIeMbIX Ha NpeApHUATHIX
SHepreTUKH.
42.  Crpareruu opraHu3saluu rnpouIakTHKA IHepreTUueckoro 060py10BaHusl.
43. Uro Takoe AUarHoCTUpoBaHue?
44.  CpepxcrtBa v MeTO/Ibl JIMarHOCTUPOBaHUs  000pY/JOBaHUs,
TIpUMeHsieMble B 3JIeK- TPO3HepreTHKe._

6.2.2.1.2 Kpurepuu ornjeHUBaHHsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
Nmeet
[aeT ronHble 3aTpyJHeHUs B He moxet oTBeTUTH He MosxeT 0TBeTUTH Ha
OTBEThbI Ha BCe OTBeTe Ha BOIPOCH], | Ha 4aCTb BOIPOCOB. | BOMpPOChl. HenpaBuibHO
BOIIPOCHL. HO B L[eJIOM [IpaBUIBHO pellaeT peliaer 3aauu.
[IpaBubHO peraet TIOHUMaeT CyTb 3a/lauyl.
3aauu BOIIpOCa.
IIpaBUiIbHO pelliaeT
3a/lauul.
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9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacipocTpaHsieMbIX CHeMa/JN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIHOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2003 VLK (moctasku 2007 1 2008)
2. MathWorks_MatL.abR2010b (Simulink - 30, SimPowerSystems - 30)_511547_eng
12 MaTepua/IbHO-TEXHHUECKOe 00ecreueHre JUCIHIUTHHBI

1. TIpoekTop ViewSonic PJD5134 (Pa3pemenne 1024*768;MomHOCTE 1aMITbI
190BT;Paccrosinue npoekiponHoe 1-12m;Pa3mep npoekiuu no auaronanu 0,6-7,6 m)

2. OkpaH Classic Scutum
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