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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducounimHa  «HajgexxHocTb

CUCTEM

31eKTPOCHA0)KeHUs1»  o0ecrmeyuBaeT

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

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

3/IeKTPOCHA0KeHHsI

[TKC-1 CriocoGHOCTb aHa/TM3UPOBaTh U TIPUHUMATh
TeXHUYeCKre pellleHUs 110 ITPOeKTHPOBaHUIO,
N1epeBOOPY’KEHUIO U PEKOHCTPYKLIMU CUCTEM

[IKC-1.12

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
WHAUKATOpa

Copep)xaHue HHAUKATOPA

Pe3ysibTaT 00yueHus

[IKC-1.12

IIpumeHnsier MeTO/BI pacuéra
HaJIé>)KHOCTU 11 aHanm3a COC

3HaTh I10Ka3aTe/y HaléKHOCTH CIC,
BU/IbI CTPYKTYPHBIX CXeM T10
Ha/Ié>KHOCTH, METO/Ibl OLIEHKH
Ha/é>)KHOCTH C3C.

¥Ymetb onpeziensaTh roKasareiu
HaJIE>)KHOCTH C3C, COCTaBJIATH
CTPYKTYpPHBbIE CXeMbI I10 HaJ|é)KHOCTH,
TIPUMEHSITh MeTO/Ibl OLIEHKU
HaZE>XHOCTH C3C.

BnajgeTs HaBbIKAMU OTpefieIeHUs
ToKa3aTesien HaJ|@KHOCTH C3C,
HaBblKAMU  COCTaBJIeHUS
CTPYKTYPHBIX CXeM I10 Ha/lEXKHOCTH,
HaBbIKaMU IPUMEHEHUSI METO/J0B

OLIeHKU HaZIE;KHOCTH C3C.

2 MecTo auciMIuiuHbI B cTpyKType OOII

N3yueHue gucturuimHbl «HafeXXHOCTE cHUCTeM 3y1eKTpocHabXeHUsi» 0a3upyeTcss Ha
pe3yJibTaTaXx OCBOEHUS CIeAYIOIUX AUCIATUIMH/TIPAKTUK: «DHeprocHa0keHne»

OucuurvHa sSiB/sieTCs NpeAeCTBYOIeN /151 AUCLUIUINH/TIPAKTHK:

3 O0beM AUCIMILTHHbBI

O06Bem aucHMIUIMHEL cocTaBaseT — 4 3ET

Bup yueoHo# paboThI

TpyA0oeMKOCTh B aKkajeMUYeCKHUX Yyacax
(OpuH akageMuUyecKuii yac COOTBETCTBYeT 45

MHWHYTdaM dCTPOHOMHUYECKOI' 0O I-Iz':lCEi)

Bcero Cemectp Ne 8
OO0111ast TPYZA0eMKOCTh AUCIIATITMHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 55 55
JIEKLINU 33 33
naboparopHbie paboThI 0 0
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 22 22
CamocTosTenbHas paboTa (B T.4. 53 53




KYPCOBO€ MPOEKTUPOBaHKUE)

TpyA0eMKOCTb IPOMEXKYTOUHOU

36 36
aTTecTaluu
By npome)XyTOuHOM aTTecTalyu
(MTOrOBOTO KOHTPOJIs1 TIO IUCLIUTI/IMHE) JK3AMEH SK3aMeH

4 CTpyKTypa U cojiep>KaHue JUCLUII/IMHbI
4.1 CBojHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUIIIUHBI

Cemectp Ne 8

Bu/ibl KOHTAKTHOH PaboThI
P
N | Mmoo | e | b | tacew | ¢ | o
n/n b nil UILTHHBI Ne Ko, Ne Kon. No Kon. Ne Ko, KOH);monﬂ
Aucl } Yac. ) UYac. ) Uac. ) UYac. P

1 2 3 4 5 6 7 8 9 10 11
HapexHocTb
cucTemMm
3/IeKTPOCHA0KEeHU Y eTHbIH

1 s1: aKTya/lbHOCTb 1 10 1 5 3 10

orpoc
TipeMeTa,
OCHOBHBIE
TIOHSITUSI, UCTOPHSI.
ITondatre oTkas.
IIprumnHbI 0TKa30B

2 371eKTpo0bOopy/10Ba ’ 5 2 5 1 9 YcTHbIN
HUSI CUCTEM orpoc
3/IeKTPOCHA0KEeHU
s1.

3 HOK“EIBEIT(-’_‘]'[I/I 3 2 3 5 2 - YcrHbIM
HaJ&KHOCTH. ornpoc
Metogpt .

4 onpezesneHust 4 5 4 2 2 10 Y CTHbIR

- orpoc
Ha/I&)KHOCTHU.
Ob6ecrneueHue
TpebyemMoro
YPOBHSI N
5 HaJlé)KHOCTH 5 4 5 2 2 7 Y CTHBIH
orpoc
cucTeM
3/IEKTPOCHA0XKEHU
s1.
Juarnoctuka Y eTHBL

6 3/1eKTpo0bOopy/I0Ba 6 2 6 3 2 10

orpoc
HUSL.
Kpurepun
obecnieueHust .

. YcTHbIN
7 Ha/JIé)KHOCTH 7 5

orpoc
3/IeKTPOCHA0KEeHU
s1.
IIpomexyTouHas 36 SK3aMeH
aTTecTauys
Bcero 33 22 89

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

Cemectp Ne 8



HaJIE>KHOCTU
3/IEKTPOCHA0XKEHUSI.

Ne Tema Kpartkoe coaepxanue

1 HapexxHocts cucteM B pamMkax [jlaHHOM JIeKI[UH PaCKPbIBAtOTCSI IOHATHE
3/1eKTPOCHAOKeHUS: HaZlé>KHOCTH, KaK KOMILJIEKCHOTO CBOKMCTBA CUCTEM
aKTya/bHOCTb TIPeJIMeTa, | 371eKTPOCHAOKeHUsl, TPUBOASATCS U JAéTCs
OCHOBHBbIE [TOHSATHS, XapaKTepPUCTUKA OCHOBHBIM MpobjiemMaM B
HCTOPUSI. POCCUMCKOM 3/IeKTPO3HEepreTHKe, akTya/ln3upyoliye

npobJsieMy obecrieueHrst HaIEXXHOCTU  CUCTEM
3/IEKTPOCHA0OXKeHUsI, /laeTcsi KpaTKasi ClipaBKa O
Pa3sBUTHH TEOPUM HALEKHOCTU U e€ IIPUIOKEHUU B
SHepreTUYeCKUX UCCIeJ0BaHUSIX.

2 [TonsTue oTKas. B pamkax aHHOM JIeKL[MY paCKpbIBAeTCs [TOHSATHE
[IprunHBI 0TKAa30B 0TKa3, oApoOHO JaéTCsl XapaKTepUCTHUKA TIPUUMH
3/1eKTP0000pY/I0BaHHUS OTKa30B reHepUpyoLero 000pyAoBaHus,
cucTeM o0opyoBaHus Ha TPaHC(OPMATOPHBIX MO/CTAHLIASX
3/IeKTPOCHa0KeHUsI. Y JINHWY 3JIeKTpoIiepe/iau.

3 IToka3aTenu B xope nekiun paccMaTpUBarOTCA eIMHAYHbIE U
HaZlé>KHOCTU. KOMIIJIEKCHbIe TIOKa3aTelu HaZl&>XKHOCTU 371IeMEHTOB U

CHCTEM 37IeKTPOCHA0KeHMS.

4 MeTogp! onpefiesieHust Krnaccudukanys meToj0B onpesiesieHUs: HaJ|eXKHOCTH.

Ha/lé>KHOCTH. MeTo/p! MCIIBITAHMY Ha HAZIeXKHOCTb. MeTozbl
Habmogenust. ['paduueckuit Metop (rpad cocTosiHUI
¥ 1epexo/ioB). MeToz Ha ocHoOBe OyJieBoii anreOpsbl.
AHanuTUUecKn JTOrMKO-BepOSITHOCTHBINA METOJ,
AHanuTUuecKuii MeTo/ Ha OCHOBe (POPMYJIbI TTOJTHOM
BEepPOATHOCTU. VIMUTALIMOHHBIN METO]
(craTucTHYecKoe MoZlenIMpoBaHue). MeTobl
orpeiesieHuUs1 COCTOSIHUM CHCTEMBI TI0 COCTOSIHUSIM ee
3JIEMEHTOB.

5 Ob6ecrnieuenue B pamkax jaHHOM JIeKL[UM pacCMaTpHUBalOTCS METO/IbI
TpebyeMoro ypoBHsI U cpeficTBa obecrieueHus: TpeOyemMoro ypoBHSI
HaZlé>KHOCTU CHUCTEM Ha/I&KHOCTU CUCTEM 3JIeKTPOCHAOXKeHHs1, Takue Kak
3/1eKTPOCHa0XKeHUsI. pe3epBHUpOBaHKe, COBEPLIEHCTBOBAHUE KOHCTPYKLMM

Y MaTepuasoB, KBaJU(ULMPOBaHHOE U
CBOEBpPEMEHHOe MPOBe/leHre PEeMOHTOB
3/1IeKTPOOOOPY/I0BaHUsI, TeXHUUYeCKOoe 00CTyKUBaHue;
KOHTPOJISL U yIIpaB/IeHUs MPOL{eCCaMu; 3allUThl U
aBTOMaTH3aLUH.

6 [Juarsnoctvka B pamkax JaHHOM JIeKL[MY pacCMaTpUBarOTCs
3/1eKTPO00O0PY/J0BaHUSI. OCHOBHbIe MeTO/Ibl ¥ CPe/ICTBa AUarHOCTUKU

3/1eKTPO000PYAOBaHNSs, IPUMeHsIeMble B CHCTEMax
3JIEKTPOCHA0XKeHUsI.

7 Kpurepun obecrieuenust | B paMkax ZaHHO# JIEKIIMMA paCCMaTPUBAIOTCS

BOIPOChI 5KOHOMUYECKOM 3((eKTUBHOCTH MPU
obecrieueHUN HAIEXKHOCTH ~ CUCTEM
9JIEKTPOCHAOXKEHUS.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUMN

JIabopaTopHbIX paboT He TIpelyCMOTPEHO




Cemectp Ne 8

. Ko-Bo akajeMu4ecKHx
No Tembl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB

1 OCHOBHBIE MTOHATYS, OTIPE/Ie/IeHHs] 1 TeOPEME 5
TeOpUH BEPOSTHOCTEM.

7 dopmyJia MOMHOM BEPOSITHOCTH, TeOpeMa rurores 5
baileca 1 X IpUMeHeHUe B 37IEKTPOIHEPTeTUKeE.

3 3aKOHbI pacripe/iesieHtst CJTyYaHbIX BeJTMUUH 5
CrpyKkTypHast QyHKLIUS 110 HaJ|EXKHOCTH. AJITOPUTM

4 JIOTUKO-BEPOSITHOCTHOTO METO/ia OL[€HKH! 2
Ha/IE)KHOCTU CUCTEM 3JIEKTPOCHA0XKEHUST
[TpumMeHeHwMe 0011Iel TEOPEMBI O TIOBTOPEHUH

5 OMBITOB [/ OLIeHKU HalEXXHOCTU CUCTEM 2
3JIEKTPOCHAOXKEHUSI.
OrnipegeneHrie ONTUMAaIbHOTO YPOBHS HaEXKHOCTH

6 CHCTEM 3/7IeKTPOCHA0KEHHUSI TIPU TTPOEKTUPOBAHUH 3
pa3BUTHSL.

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 8

No Bup CPC Ko/-Bo akajeMu4ecKHx
4acoB
1 IToAroTOBKAa K MPAaKTUYECKHUM 3aHSITUSIM 9
2 [TogroroBka K IpakTUYeCKUM 3aHSTHSM 34
(y1abopaTopHBEIM paboTam)
3 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOr0 MaTepuasia 10

B xo/ie mpoBezieHYst 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/Ieyollie HTePaKTUBHbIe
MeTo/bl 00yueHus: [InucKyccust

5 IlepeyeHb yueOHO-MeTOANUECKOr0 00ecreueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHHsA /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOUXCSA N0 MPAKTHYECKUM 3aHATHSIM

[Mpaktryeckast Nel. OCHOBHBIE MTOHSATHS, OTIPe/ie/ieHUs ¥ TeOpeMbl TEOPUU BePOSITHOCTEH.

1. CobbiTHe. BeposiTHOCTh COOBITHS

JIrobasi HayKa COAEPIKUT PsiJ OCHOBHBIX TMOHSATHH, Ha KOTOPBIX OHa 0a3upyeTcsi. 'ITO B MOJTHON
Mepe OTHOCHTCS U K TeOPUU BEPOSITHOCTEH.

[Mog «cobbITHEM» B Teopuu BeposiTHOCTel (TB) moHuMaeTcst BCsikuid akT, KOTOPBIH B
pe3y/bTaTe OMbITa MOXKET TIPOU30MTH WU He Tpor3ouTu. Kaxkaoe u3 cobbiTHii 00/1ajaeT Toi
WA MHOM CTereHbI0 BO3MOXKHOCTH: OJHU - OoJibIleld, [pyrue - MeHbllei. UToObI
KOJINYeCTBEHHO CpPaBHUBATh MeX/y 000U COOBITHS MO CTETIeHN WX BO3MOKHOCTH, OUEBHU/IHO,
HY)KHO C Ka>KIIbIM COOBITHEM CBSI3aTh OTpe/ie/IeHHOe YKC/I0, KOTOpOe TeM Ooibliie, ueM Oosiee
BO3MOXXHO COOBITHe. Takoe UMC/I0O Ha30BeM BEPOSITHOCTBIO COOBITHA. TakuM obpaszom,
BEPOSITHOCTh COOBITHSI €CTh UHC/IeHHasi Mepa CTeTleHH 00beKTUBHOU BO3MO>KHOCTH 3TOTO
coObITHs. [ToHATHE BEpOSTHOCTH COOBITHS B CAaMOI CBOEl OCHOBE CBSI3aHO C OTIBITHBIM,
MPaKTUYeCKUM TIOHSTUEM YaCTOThI COOBITHSI.

CpaBHuBast Me>Ky co00M pa3/iMuHbIe COOBITHS IO CTETIeHU WX BO3MOKHOCTH He00X0AUMO
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yCTaHOBUTB KaKylO-TO eJUHULY M3MepeHUs. B KaueCcTBe TakOU eJUHULIbI U3MepeHUs]
eCTeCTBeHHO MPHUHSTb BePOSITHOCTh JOCTOBEPHOT'0 COOBITHS, T. €. TAKOTO COOBbITHS, KOTOPOe B
pesyJibTaTe OIbITa HEMIPEMEHHO [JOJDKHO ITPOU30MTH.

[ocToBepHbIM Ha3biBaeTcsi coObiTHe U, KOTOpOe B pe3yJbTaTe OMbITa HeTpeMeHHO /10/DKHO
TIPOM30UTH.

[Tpumep O0CTOBEPHOTO COOBLITHS - Harpy3Ka (TOK) HOpMa/ibHO paboTatolleill CUCTeMbl
3/1eKTPOCHaOKeHHsT 00s13aTelbHO OyzieT OoJblile HyJIS U 9TO SIB/ISIETCSI COOBITHEM [JOCTOBEPHBIM.
[TpOTUBOIIO/IOXKHOCTBIO 110 OTHOLIIEHHIO K JOCTOBEDHOMY COOBITHIO SIB/ISIETCSI HEBO3MOKHOE
coObITHe, T. €. TaKoe COOBbITHE, KOTOPOe B JAHHOM OITbITE HE MOKET MPOU30MTH.
HeB03MOXHBIM Ha3bIBaeTCsi COObITHE V, KOTOPOe B pe3yJsibTaTe OMbITa He MOXKeT TIPOU30UTH.
[Tprumep HEBO3MOYKHOTO COOBITHS - Harpy3kKa HOPMabHO PabOTarOIIell CHCTEMBI
3/IeKTPOCHa0XKeHUs1 He MOKeT ObITh 00JIbIlle CYMMbI Harpy30K, MPUCOeIMHEeHHBIX K CUCTeMe
notpebuTesieil. EcTecTBeHHO HEBO3MOKHOMY COOBITHIO TIPHUITHCATH BEPOSTHOCTb, PABHYIO HYJIIO.
BeposiTHOCTE /1060T0 COOBITHSI A 3aK/TtoueHa Mexkay O u 1.

0<P(A)<1

[MosHOM rpyTITON COOBITUM Ha3bIBAeTCSI HECKOIBKO COOBITHM TaKuX, UTO B pe3y/ibTaTe OIbITa
HerpeMeHHO [J0/DKHO TIPOM30UTH XOTsi ObI OZIHO M3 HUX.

HeckonbKo coObITHI Ha3bIBaIOTCSI HECOBMECTHBIMU B JaHHOM OITbITe, eC/I HUKaKue /IBa U3 HUX
He MOT'YT IOSIBUTBCSI BMECTe.

HeckonbKo coOBITH B JaHHOM OITbITe Ha3bIBAIOTCS PABHOBO3MOKHBIMH, €CJIH 110 YC/IOBUSIM
CUMMETPHH eCTb OCHOBAHHS CUMTaTh, UTO HA OJJHO U3 ITUX COOBITHIA He SB/ISeTCS 00bEKTUBHO
6osiee BO3MOXKXHBIM, UeM JIpyTHe.

YacToTa, WM CTaTUCTHUEeCKast BEPOSTHOCTb, COOBITHS

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

YacToTy coOBITHI TaK)Ke Ha3bIBalOT ero CTaTUCTUUECKOW BePOSITHOCTBIO UM BEPOSITHOCTHIO.
P(A)=m/n

r/le M—YKCJIo TIosIBJIeHNH 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 CTyJaiiHbIi
XapakTep U MOXXeT 3aMeTHO U3MEHSIThCSI OT OJHOW IPYMIbl OMbITOB K Apyrou. [1pu yBenrueHumn
YlCJIa OTBITOB YacToTa COOBITHS BCe Oosiee TepsieT CBOM CTy4aliHbIM XapaKTep, MPOsIBIsSeT
TeH/IeHLIUI0 CTabWIM3UPOBAThLCS, MPUOIIKAsICh C He3HAUUTe/TbHBIMU 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 YMHOXXeHHsI BepOSTHOCTeN

[Ipexxze, ueM HauaTh M3/1araTb TEOPEMY- YMHOXKEHHSI BEDOSITHOCTEM, BBEJIEM ellle 0/l "HO
TIOHSITHE: TIOHATHE O He3aBUCHUMBIX U 3aBUCHUMBIX COOBITHSIX.

CobbITHe A Ha3bIBaeTCsl He3aBUCUMBIM OT COOBITHS B, ec/ivi BeposITHOCTb COOBI-THSI A He
3aBUCHT OT TOTO, MPOM30LLIO COObITHE B nmm HeT.

CobbITHe A Ha3bIBaeTCsl 3aBUCUMBIM OT COOBITHSI B, ec/i BeposITHOCT COObITHsI A MeHsIeTCs B
3aBUCHMOCTH OT TOTO, TPOU301LT0 COObITHE B mmn Her.

[TpumepsL.

1. OrieIT cocTouT B OpOCaHUM ABYX MOHET M PACCMATPUBAIOTCS COOBITHSI:
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A - nosiBnieHue repOa Ha MepBOM MOHeTe.

B - nosiBneHue repba Ha BTOpOil MOHeTe.

B naHHOM Ciydae BepOSITHOCTb COOBITHSI A He 3aBUCUT OT TOT'0, TIPOU30ILII0 COObITHE B mmn
HeT. CriefioBaTe/IbHO COObITHE A He3aBUCUMMO OT coObITHS B.

2. B ypHe f1Ba OesbIx 11apa ¥ OiWH uepHbIi. [IBa /nija BBIHUMAIOT U3 YPHBI 110 OI"HOMY
mapy. PaccmMaTpuBaroTcst COOBITHS:

A - nosiBnieHue 6eoro 1mapa y nepBoro Jimra.

B - nosiBneHue 6esioro 1iapa y BTOpOro Jura.

BeposiTHOCTE COOBITHS A, €C/Ti OTIBIT HAUMHAET MepBoe JULo, OyaeT paBHa 2/3. Ecimi onbiT
HauMHaeT BTOPOe JIMLIO, B pe3y/bTaTe KOTOPOro NPOX30LuI0 cOObITHE B. TO BepOSITHOCTD
cobObITHst A cTaHOBUTCS paBHOH 1/2. OTcroza ciiefiyeT, 4to coObITHe A 3aBUCHT OT COObITHS B.
BeposiTHOCTE COObITHSI A. BbIUKC/IEHHAs! TIPU YCJIOBUM, UTO MUMEJIO MeCTO Jipyroe co—0biTHe B,
Ha3bIBAeTCs YC/IOBHOW BEPOSTHOCTHIO COOBITHSL A M1 0003HaUaeTCst

[nst ycyioBuy nocsiefHero npuMepa
YcoBUst HE3aBUCUMOCTU COOBITHSI A OT COOBITHSI B MOXKHO 3aruicaTh B BUJIE:
a yCJI0BHe 3aBUCUMOCTH - B BU/Jle:

Teneps chopMyiupyeM TeOpeMy YMHO)KeHHsI BePOSITHOCTEN.
BeposiTHOCTH 1por3Be/ieHNs IBYX COObITHI paBHA MPOW3Be[eHUI0 BePOSITHOCTH OJHOTO U3 HUX
Ha yCJIOBHYIO BEPOSITHOCTb JPyroro, BEIUMC/IEHHYO TIPY YCI0BHH, UTO TIepBOe UMeJI0 MeCTo:

[Tpu pUMeHeHUH TeopeMbl YMHOXKeHUs Oe3pa3/InyHo, Kakoe 13 coObITHii A v B cunTaTh
TIepBbIM, a KaKOe BTOPbIM, ¥ TeEOPEMY YMHOKEeHHs MOKHO 3aIvcaTh ¥ B TAKOM BUJle:
CnepgcrtBue l. Ecm cobbiTie A He 3aBUCHT OT COObITHSI B, TO 1 coObITHE B He 3aBUCUT OT
coOwITUs A.

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

Tpebyetcst fokasaThb, 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 ciieiyet, 4yTo 3aBUCUMOCTD MJTH HE3aBUCHMOCTh COOBITUI BCEr/ja B3aUMHBI.
[To3TOMYy MO>KHO ZJaTh HOBOE OTIpe/ie/ieHre He3aBUCHMbIX COOBITHIM.

[IBa coOBITHS HA3bIBAOTCS] HE3aBUCUMBIMU, €CJTH TIOSIB/IEHHE O/IHOTO U3 HUX He U3MeHsIeT
BEPOSITHOCTH TIOSIBJIEHUS [IPYTOTO.

[ToHsTHE HE3aBUCUMOCTH COOBITHI MOKeT ObITh pacIipOCTpaHeHO Ha JiF060e UKCI0 COOBITUM.
HeckonbpK0o cOOBITHUI HA3BIBAIOTCA HE3aBUCHMBIMH, eC/I JIF000e U3 HUX He 3aBUCUT OT JIF000H
COBOKYITHOCTH OCTaJIbHBIX.

Cnencteue 2. BeposiTHOCTE MPOM3Be/IeHNs IBYX He3aBUCHUMBIX COOBITUM paBHA IMPOW3Be/IeHHIO
BEPOSITHOCTEH 3THUX COOBITHH.

OTO c/ieficTBYE BBITEKAET U3 OTpe/ie/IeHUs] He3aBUCUMBIX COObITHI. TeopeMa yMHOXeHHsT
BepOsITHOCTel MoyKeT ObITh 000011jeHa Ha C/Tyyail MPOM3BOJILHOIO UKc/ia COObITHH. B 0b11em
BU/Ie OHa (hOPMYJTUPYeTCs TaK.



BeposiTHOCTB TTpOM3Be/|eHNsT HECKOJTBKMX COOBITHH PaBHA MPOM3BE/IEHHUI0 BEPOSITHOCTEH ITHX
COOBITUH, TIPUYEM BEePOSITHOCTb KaXK/I0TO CJIe/IyOILer0 HO MOPSKY COOBITHSI BEIUMC/ISIETCS TIPU
YCJIOBUH, UTO BCe NIPe/ibIyllrie UMeId MeCTO:

1711 He3aBUCUMBIX COOBITUI TeopeMa YIIpPOIaeTcsi U IPUHUMAaeT BUJL:

T.€. BEPOSITHOCTB TIPOM3Be/IeHHsI He3aBUCHUMbIX COOBITHM paBHA TIPOM3BeI€HUIO BEPOSITHOCTEH
3TUX COOBITHH.

IIpumeHsis 3HaK IIPOM3BeleHus], TeOPeMy MOJKHO 3alMcaTh B BUJiE:

ITpumep.

Vmeem pacripegenrenbHbiii MyHKT (PII) ¢ 4eThIpbMS OTXOASLMMY JIMHUSMU K TTOTPeOUTe M
(I1). TToTpebuTeny UMerOT HOMUHa/IBHYO Harpy3ky: I11 - 20 kBT: I12 - 30 kBT: I13 - 20 kBT: I14
- 30 kBT. BeposTHOCTH BKJIFOUEHHOTO COCTOSTHHSI TIOTPeOuTe /el COOTBeTCTBEHHO paBHa Pl -
0,3; P2 - 0,4; P3-0,2; P4-0,8.

OrmpefieTuTh BEPOSTHOCTH TOTO, UTO nuTaroiuid PI1 kabenb Oyzet 3arpysked Ha 100 %.
Perienue. CoObITHs BK/IFOUEHHs TIOTpeOuTeeil - cCoObITHsI He3aBUCUMBIe. [To3ToMYy A7ist
pereHus 3a7aun Ucrosb3yeM dpopmyiy (11). O6o3Haurm yepe3 A coOBITHe TIOTHOU 3arpy3Ku
nutaroitjero PIT kabesnsi. Torza

V3 mprMepa BUHO, UTO XOTsI BEPOSITHOCTU PabOThI KaXKA0T0 MOTpebuTesst B OTJe/IbHOCTH
JIOCTaTOYHO BeJIMKU, BEPOSITHOCTD >Ke OZJHOBPEMEHHO! paboThI BCeX ueThIpex MoTpebuTesneli Ha
TIOPSI/IOK HIKe. DTO 00CTOSTeNbCTBO CJie/lyeT YUMTHIBATh IPU Bbibope Kabeseil u
371eKTPO000PYAOBaHKSI.
Ha npakTuike cpaBHUTE/ILHO PeJKO BCTPEYAlOTCs 3a/iauy, B KOTOPBIX HY>KHO [PUMEHSITh TOJIbKO
TeopeMy CJIOXKeHUs UM TOJIbKO TeopeMy YMHO)KeHHs BeposiTHoCcTell. OObIYHO 00e TeopeMbl
TIPUXOZUTCSI IPUMEHSITb COBMeCTHO. [1pu 3ToM, uaiiie Bcero, coOObITHE, BEPOSITHOCTh KOTOPOT'O
TpebyeTcsi  Ompe/e/nThb, TIPe/CTAaB/SeTCs B BU/Ie CYMMbI HECKOTbKUX HECOBMECTHBIX
coObITHI (BapUaHTOB IAHHOT'O COOBITHS), KaXK/10e U3 KOTOPHIX B CBOIO OUepe/b SIB/ISeTCS
TIpOM3Be/IeHHeM COOBITHH.
[Ipumep.

OKCKaBaTop MPOM3BOJUT BCKPhITHE Kabe/bHOM TpaHIen. [1py 3ToM OH TPy pa3a KOBIIOM
3arenui1 Kabesnb. BeposiTHOCTE MoOBpeskieHust Kaberst ripu riepBoM 3atleriiennu P1 = 0,4; ipu
BTOpPOM - P2 = 0,5: ipu Tpetbem — P3 = 0,7.

Haiitu BepOosITHOCTb TOTO, UTO B pe3y/ibTaTe 3TUX TPeX 3allelyieHui Kabesb OyZeT MoBpeK/eH:
a) POBHO OJIMH pas3;

6) xoTs 6b1 OJHU pa3.

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

OCYIL[eCTBUTHCSI HECKOIbKMMU CTI0c00aMH, T. €. pacrajaeTcsi Ha HeCKOJIbKO HeCOBMEeCTHBIX
BapHaHTOB: MOKeT OBbITh TIOBPEX/eHe TTPU TIepPBOM 3arlelVIEHHUH, @ BTOPOe 1 TpeThe 3alleryieHre
o6or1110ch 6e3 MOBPeXXAeHUH; UM MOXKeT ObITh TIOBpEK/eHre TIPK BTOPOM 3allellyieHnH, a
TiepBOe ¥ TPeThe 3alieryieHre He MPUBeJIO K MOBPeKIeHHI0; UK, HAaKOHeL], MOXeT ObITh
TIOBpEXX/IeHKe TIPY TPeTheM 3aleTyIeH|H, a TP 1ePBOM M BTOPOM 3alleTieHusiX 00o11och 6e3
noBpexxaeHnu. Cre0BaTebHO.

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

[TpumeHsIst TeOpeMbl C/IO’KEHHUSI U YMHOXKEHHSI BEPOSTHOCTEN 1 T10J1b3YsICh 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:
anee He0OXOIMMO HAWTHU BEPOSITHOCTh K&XK/[OT'0 BapHAHTA T10 TeOpeMe YMHOKEeHHS U BCe 3TU
BEPOATHOCTU C/JI0KUTh. O/HAKO TaKOW MyTh pellleHus 3a/jaui JOCTaTOUHO TPY/0eMKHi. 371eCh
11e/1eco00pa3Ho OT MPSIMOT0o COOBITHSI B mepelTt K IPOTHUBOIIOI0KHOMY':
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B - HU ofjHOTO TIOBpEXKZieHUsT KabeJisi.
OueBuHO:

ITo TeopeMe yMHOKeHUsI

Ha faHHOM npumepe MpoW/ITFOCTPHPOBaH MPUHLIUI 1ie/iec000pa3HOCTU TIpUMeHeHust
TIPOTUBOTIO/IOXHBIX COOBITHI B TEOPUM BePOSITHOCTEN. Ero MO>kKHO c(hhopMyTMpOBaTh
clefiyromM obpasom.

Ec/iu mpoTHBOIMOIOKHOE COOBITHE pacrajaeTcsi HA MEHbIIIee YHUC/I0 BADUAHTOB, YeM TIPSIMOe
coObITHe, TO UMeeT CMBIC/I TIPY BBIYUC/IEHUH BEPOSITHOCTeH Tepexo/iuTh K MPOTHUBOII0/I0KHOMY
COOBITHIO.

[TpakTrueckasi Ne 2. dopmyJia 1oiHOM BepOSITHOCTU, TeopeMa ruroTe3 baiieca u ux
TIpYMeHeHVe B 3JIeKTPO3HepreTuke.

dopmyJia MOTHOM BEPOSITHOCTH

dopmyiia TIOTHOM BEPOSITHOCTH SIBJISIETCS CIeICTBHEM 000UX OCHOBHBIX TEOPEM — TEOPEMBI
CJI0’KeHHS] BePOSITHOCTEN U TeOPeMbl YMHOKEHUS BePOSITHOCTEH.

[TycTtsb TpebyeTcs orpe/ieTTh BePOSITHOCTb HEKOTOPOT'O COOBITHSI A, KOTOPOEe MO>KET IMPOU30UTH
BMeCTe C OJJHUM U3 COOBITHIA:

00pa3yroIyX MOHYH FPYIITY HECOBMECTHBIX COObITUI. ByiemM 3Ti coObITHSI Ha3bIBaTh
TUIIO0Te3aMHU.

Tak kak rurore3sl H1, H2, ..., Hn o6pa3yroT nosiHyto rpyrimny, To coObITre A MOXKeT MOSIBUTHCS
TOJILKO B KOMOWHAIMY C KaKOW-TMO0 M3 ITUX TUIIOTe3:

Taxk kak rumnore3sl H1, H2, ..., Hn HecoBMecTHBI, TO 1 KoMOuHaiuu H1A + H2A+ ... + HnA
TaK)Ke HeCOBMeCTHbI. [IprMeHsIsi K HUM TeopeMy CJIO’KeHUSI BePOSITHOCTEM, MOTyUUM:
[Tpumensisi K cobpiTri0O HiA TeopeMy yMHOKeHUsI, TIOTy4HM:

Nm

[TonyuenHast popmyna (5) v ecTb (hopMysia MOTHOU BEPOSITHOCTH.

[Tpumep. Baosib nunum snektporiepegauun (JISIT) mporcxoAuT Tpy rPO30BbIX pa3psija.
BepositHoCcTh nonaganus B JIDIT nepsoro rpo3osoro paspsza pasHa 0.4; sToporo - 0.5; TpeTbero
- 0,7. JIDII BBIXOAUT W3 CTPOSI TIPU OLHOM I0T1aJaHU MOJTHUM C BepPOATHOCTBIO 0.2; py JBYX
MOMNaZaHuAX C BepoATHOCTBIO 0.6 U NpU Tpex MonajaHusaX C BeposTHOCTHIO 1,0.

HaliTi BeposiTHOCTB TOTO, UTO B pe3y/ibTaTe rPO30BbIX pa3psafos JIDII Bbiiia u3 cTpos.
Perienue. PaccMOTpuM yeTbIpe TUIoOTesbl:

Ho - B JIDII He nionasmo HU OAHOTO TPO30BOr0 pa3ps/a;

H1 - B JIDII momnan oAuH paspsif, MOJIHUY;

H2-g JISII nonasno ABa pa3psia MOJIHUY;

H3 - B JIDII nomnasno tpu paspsja MOJHUU.

OueBH/HO, YTO 3TH TUTIOTE3bI UMEIOT MeCTO TIPY CJIeAYIOIIUX COUeTaHUsX COObITUH,
00pa3yoIMX HeCKOIbKO HeCOBMECTHBIX BapHAHTOB:

rae B1; B2; B3 - nonaganve mosiHuu B JIOIT ipu nmepBoM, BTOPOM U TpeTbeM I'PO30BOM paspsijie
COOTBETCTBEHHO.

[Tomnb3ysich TeOpeMaMu CJIOXKEHHSs], yMHOKeHHSI K CBOMCTBOM MTPOTHBOIIOJIOXHBIX COOBITHH,
Hal/leM BepOSITHOCTH 3THX 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 COOTBETCTBYIOLUH uieH B JOopMyJie TIOJTHOM BepOSATHOCTH 0OpalaeTcs B HyJb. Tak
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00BIYHO ¥ TTOCTYTAIOT TIPY TIPUMEHeHHH (POPMYJIbI TTOJTHOW BEPOSITHOCTH, paCCMaTpHBast He
TIOJIHYIO TPYIIITy HECOBMECTHBIX THUTIOTe3, a TOJILKO Te U3 HUX, MPH KOTOPBIX JJaHHOe COOLITHE
BO3MOJKHO.

Teopema runote3 (dbopmysa belieca)

CrnezncTBreM TeopeMbl yMHOXKeHUsT U POPMYJIbI TIOJTHOW BEepPOSITHOCTH SIBJISIETCSI TaK Ha3biBaeMasi
TeopeMa rurnote3 unm ¢popmya belieca.

ITocTaBuMm 3azauy.

Nmeetcs nosHasg rpynmna HecoBmecTHbIX runote3s H1, H2, Hn. BepostHoCcTH 3TUX rumnores 7o
onbITa U3BECTHBI U paBHbI cooTBeTcTBeHHO P(H1), P(H2),...,P(Hn). IIpou3BezeH omnebIT, B
pe3yJibTaTe KOTOPOTO UMeJIo MecTo coObiTHe A. CripaliiMBaeTcs, Kak C/ieZlyeT U3MeHUTh
BEPOSITHOCTH THIIOTE3 B CBSI3M C TIOSIBJIEHUEM 3TOTO COOBITHS?

ITo cyijecTBy peub UzeT 0 TOM, UTOObI HAUTH yCI0BHYIO BeposiTHOCTh P(Hi|A) s kaxaou
TUMOTE3BI.

N3 TeopeMbl yMHOXKEHUSI UMeeM:

rge i=1,2,...,n.

W3 nocsiegHero ypaBHeHUs], 0TOpachiBast IEBYIO YaCTh, HAXOJUM:

Bripakast P(A) ¢ momorbto (opMyJibl [TOJIHOM BEPOSITHOCTH (5), UMeeM:

dopmyia (8) 1 HOcUT Ha3BaHue Gopmyiibl belieca UM TeopeMbl TUTIOTES.

IT p u M e p. Kabesnb, mutatommyii TpaHCOPMATOPHYIO MOJCTaHLIMIO, paboTaeT B IByX pe’KUMax:
a) HOMHUHAJIbLHOM;

0) c meperpy3Koi.

[TepBbIit pexkuM 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 TeUeHre BpeMeHH t.
2. Kabenb Beimien 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:

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

Wcrnosne3ys ¢hopMysty TOTHOU BepOSTHOCTH (5), oripeZiesisieM BePOSITHOCTb 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)

ITpakTnueckas Ne 3. 3aKOHBI pacrnipeie/ieHrsl C/TyYalHbIX BeJIMUMH.

OpHMM 13 OCHOBHBIX [TOHSITUM TeOPHY BEPOSITHOCTEN SIBJISIETCS [IOHSATHE C/TyuyaliHOU BeJIMUMHBI.
CiyyaliHOM BeJIMUMHOM Ha3bIBalOT BeJIMUKMHY, KOTOpPasi B pe3yJbTaTe UCIBITaHUs IIPUMET OZHO U
TOJIBKO OJJHO BO3MO)KHOe 3HaueHHe, Harepe/| He U3BeCTHOe U 3aBUCSLLee OT C/IyuyaliHbIX PUYMH,
KOTOpBIe 3apaHee He MOTYT ObITb yUTEHBI.

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

CnyuaiiHasi BeIMUMHA Ha3bIBaeTCsl AUCKPETHOM, eC/IU OHA PUHUMAET OT/e/IbHbIe,
V30/TMPOBaHHbIe BO3MOJKHBIE 3HaUeHUs C OIpe/ie/IeHHbIMU BEPOSITHOCTSIMU.

CnyuaiiHasi BeJIMUMHA Ha3bIBaeTCsl HENPePbIBHOM, eC/IM OHA MPYHMMAaeT BCe 3HaUeHHsl U3
HEKOTOPOT0 KOHEYHOT0 MM 6eCKOHEUHOTO TIPOME’KYTKa.
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Pap pacnipesienienyss. MHOTrOyrosibHUK pacripeie/ieHus

YcioBUMCS ciyuaiiHble BeJTMUKMHBI 0003HauaTh 6osbiumu 6ykBamu X, Y, Z U T. [I., a UX
BO3MO>KHBIE 3HaUEHHSI - COOTBETCTBYIOIIMMH Ma/lbiMi OYKBaMH X, y, Z U T. [I.

PaccMoTpuM IMCKpPeTHYIO C/lyyaliHyr0 BeTMUMHY X C BO3MOKHBIMU 3HaueHusiMU X1, X2, ..., Xn.
Kakpoe 13 3TMX 3HaUeHUM BO3MOXXKHO, HO He JOCTOBEPHO, Y Be/IMurHa X MOXXET IIPUHSATh
KaKJl0e 13 HUX C HEKOTOPOW BepOATHOCTHIO. B pe3y/bTare onbiTa BeMurMHa X MPUMET OZHO U3
3THX 3HAUeHWH MTOJTHOM TPyl HECOBMECTHBIX COOBITHIA:

O603HauMM BepOSITHOCTH 3TUX COOBITHI OykBaMH P € COOTBETCTBYIOIMMU UH/|EKCAMHU:
Tak Kak HecoBMecTHbIe cOObITHs (1) 06pa3yroT MOMHYIO TPYIIY, TO

T. €. CyMMa BepOSITHOCTeU BCeX BO3MOJKHBIX 3HaUeHUU C/Iy4yaliHOW Be/IMUMHBI paBHA e/IMHULIe.
OTa cymMMapHasi BepOSITHOCTb KaKMM-TO 00pa30M pacripefiesieHa MeXXy OTJe/IbHbIMU
3HaueHUssMU. CrydaiiHast BeiMurHa OyZeT MOTHOCThIO OIMCAHA C BePOSITHOCTHOM TOYKH 3peHHus,
eCJIM MbI 33/IaZIUM 3TO pacripefiesieHue, T. e. B TOUHOCTU yKa)keM, Kakoi BepOSITHOCTbIO 00/1a/jaeT
Kaxzgoe u3 cobpitvii (cM. hopmysmy (1)). STUM MBI yCTaHOBUM TaK Ha3bIBaeMbIii 3aKOH
pacripe/iesieHust C/TyuaiiHOW BeJTMUMHBI.

3aKOHOM pacrpe/iesieHHst Cl1y4aliHOW BeJIMYMHbI Ha3bIBaeTCsl BCSIKOe COOTHOILIEHUe,
yCTaHaBJ/IMBaloIIlee CBsi3b MEXKY BO3MOKHBIMU 3HAUEHUSIMU CJTyuaiiHON BeJIMUMHBI U
COOTBETCTBYIOLIUMU MM BEPOSITHOCTSIMHU.

[pocretimieii hopmoii 3aiaHusi 3aKOHA pacIipe/ie/ieHus siBJisieTcsl Tabuia:

Takyto TabMITy Ha3bIBAIOT PSIIOM pacripe/ie/ieHust C/TydaiiHOW Be/TMUKHBI. 3HaUeHUs
TIpYBe/IeHHbIe B Tab/vile MOYKHO TIPe/ICTaBUTh B TpadlueCcKoM BH/ie PUC. 1, a TIoTyyeHHast
durypa OyeT Ha3bIBaThbCSI MHOTOYTOJIbHUKOM pacripeie/ieHusi C/TyuyaliHOM BeJTMUUHBI.

Pric. MHOroyTro/IbHUK pacrpe/iesieHyst CTy4aiiHON Be/TMUKHBI

st HempepbIBHOM C/Ty4yaiiHOM BeJIMUMHBI He CYI[eCTBYeT Psifia pacripefiesieHuil u
COOTBETCTBEHHO MHOTOYTOJIbHUKA pacripesiesieHui. CyIiecTByeT Tak Ha3biBaeMoe
«pacripe/iesieHre BepPOSITHOCTEeH».

17111 KO/TM4eCTBEHHOMN XapaKTePUCTHUKHU 3TOTO PACIIPe/|e/IeHUs] BePOSITHOCTEH YA00HO
T10J1b30BaThCsl He BEPOSITHOCTBIO COOLITUSI X= X, @ BePOSITHOCTBIO COOBITUS X < X, T/Ie X -
HEKOTOpasi TeKyIllast 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 (PyHKLen
pacripeziesieHus1 WM UHTEerpajibHbIM 3aKOHOM pacIipefie/ieHusl.

@DyHKLMSA pacripefiesieHus - caMasi yHUBepCa/ibHasl XapaKTepruCTHKa Cy4aliHoU BenunHbl. OHa
CyLLeCTBYeT Kak Ji/Isl JUCKPeTHBIX C/yuyaliHbIX BeJIMUWH, TaK U [/ HerpepbIBHbIX. DyHKIUs
pacripeziesieHust OJIHOCTBIO XapaKTepu3yeT C/IyYaiiHyH0 BeJIMUMHY C BePOSITHOCTHON TOUKH
3peHus], T. e. ABJIIeTCs OJHOU 13 ()OpM 3aKOHa pacrpe/ie/leHus.

dyHKUWS pacripeesieHuys t000i JUCKPeTHOW BeJTMUMHBI BCET/]A eCTh Pa3pbIBHAsI CTyTIeHYaTast
¢yHKLus prc.2a. [To Mepe yBeueHHs: YMc/ia BO3SMOKHBIX CIy4aliHOM BeJIMUMHBI (DYHKLMS
CriaxuBaeTcst puc.20., ¥ B UTOTe C/lydyaiiHasi JVCKpeTHasi BeJTMYMHA CTAaHOBUTCS HETIPEPHIBHOM,
a eé (pyHKUMs pacripe/iesieHus1 K HelpepbIBHOM (yHKIMH.

Puc.®yHKUMM pacripefiesieHUst C/Ty4alHbIX BeJTMUUH

[InoTHOCTH pacripeesieHus
Nmeetcs HenpepbIBHAas cyualiHasi BeidurHa ¢ X ¢ ¢pyHKUWel pacripesenenus F(X) puc.
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Puc. ®ynkuuda pacripeziesieHus
Bbrunic/ium BeposSITHOCTD TOMa/jaHusl C/1ydyaiHOM BeJIMYMHbI X Ha y4acTOK OT X J10 X+AX.

T.e. IpUpaleHre (PyHKLMY pacripesesieHusl Ha 3TOM yJacTKe.

PaccMmoTpyM OTHOIIeHMe 5TOW BePOSITHOCTU K [JIMHE y4acTKa, T.e. CPeJHIOK BepOSITHOCTh
TIPUXOZSILYIOCS Ha eJUHULY JI/TMHBI HAa 3TOM yuyacTke U 6yzeM npubsmxatb AX K Hy/t0. B
TripeZieJie MOJIy4YrM MPOU3BOJHYIO OT GYHKLIMU pacrnpeziesieHust:

O0603HauUUM:

[MonyuenHast ¢pyHkuus f(X) Ha3pIBaeTCs MJIOTHOCTBIO pacnpeziesieHust Win Mo-ApyroMy
TJIOTHOCTBIO BePOSITHOCTH HeTpepbIBHOU ciiyuaiiHoi BesinunHbl X. IHora pyHkiuto f(x)
Ha3bIBaOT «JuddepeHManIbHON (QYHKLMeHN pacrpesieneHns» UK «auddepeHLuanIbHbIM
3aKOHOM pacIipe/ie/leHHs» BeJIMYHHBI X.

Kpusasi, n3o6paarolrjasi INIOTHOCTh PacIipe/ie/ieH sl CIyYaiiHOW BeIMUMHBI X Ha3bIBaeTcs,
Ha3blBaeTCs1 KPUBOM paclipe/ie/IeHus] puC..

Puc. KpuBas pacripezienieHus

[TnoTHOCTBL pacrpeziesieHusi CyLeCTBYeT TOJIBKO /1JIs1 HEMPePbIBHBIX C/TyYalHbIX BEJIMUYMH.

3aKOHbI pacrpeziesieHUst CTy4aliHbIX BeJIMUMH B 3a/jauax HaZlé)KHOCTH 371eKTPOCHa0KeH st
PaccMoTpuM 3aKOHBI pacripe/iesieHust CTyYalHbIX BeTMYMH, KOTOPbIe TIOMyYr/Iid HauboJibiiee
pacrnpocTpaHeHue NpyY pellleHnH 3a/ia4 HaJ|EKHOCTH 3/1eKTpocHabxenus (33C).
BuHoMuanbHOe pacripesesieHue

B cucremax ssekTpocHabykeHust 171t HOPMaIbHOTO (PYHKI[MOHUPOBAHMSI, TIOBBILLIEHUSI
HaZle>KHOCTH JKCILTyaTaliy U CO3[,aHusI ONTTUMA/IbHOTO pe3epBa CTPeMATCS 110 BO3MOKHOCTH
WCTI0/Tb30BaTh OJHOTUITHOe 000py10BaHMe (BBIK/IHOUATesH, TPaHCHOPMaTOPbI, IPUBO—/A U T.
1.). OT0 000pyZOBaHNe MOKET HaXOJUTHCS B UCK/TIOYAIOIIEM JIDYT APYyra COCTOSTHUSIX
(MCrpaBHO WM HEUCIIPABHO, BKJIFOUEHO WJTM BBIK/IFOUEHO U T. [1.).

Ecnu npou3BoAXTCS 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

dbopmyoii:

- YHMCJIO C/IaraeMbIX BUA WM KO3(GOHULIMEHT pa3ioKeHUst OMHOMA , UIeHbl Pa3/IoyKeHHs
KOTOPOT'O Mpe/CTaB/IsII0T c000i BEPOSITHOCTH , [T03TOMY JlaHHOE paclipe/iesieHre Ha3blBaeTCsl
OVHOMMAIBHBIM pacTipe/ieieHIeM.

[anHast popmysia HOCUT Ha3BaHue (popMyJibl bepHymm.
ITpumep:

Nmeem n=4 oiMHAKOBBIX 371eKTpoJBUTraTesl. 1o TeXHO/IOrMUeCKUM yC/IOBUSM KayKbIN
3JIEKTPO/[BUTaTe/Ib MOKET ObITh BK/TFOUEH C BePOATHOCTHIO P=0,4 1 ObITh BhIKTFOUeHHbIM =0,6.
JaHHast cucTeMa MOXKeT HaXO[UTBCS B MATU BO3MOXKHBIX COCTOsIHUAX. Onpesennm 3T1
COCTOSIHUSI U COOTBETCTBYIOLLI€ UM BEPOSITHOCTH.

Pemnenue:

CocTostHus:

HU OZIVH JIBUraTe/Tb He pab0oTaeT - BepOSITHOCTb TAKOTO COCTOSTHUS

O/IMH IBUTaTe/ b paboTaeT - a TPH HeT. BePOATHOCTb COCTOSHUS

[iBa iBUTaTesst paboTaroT - 1Ba HET, BEPOSTHOCTL COCTOSTHUS

TPU JBUTaTe/Isi pabOTal0T - OJJUH HeT. BEPOSTHOCTb COCTOSTHUS

BCe JIBUraTe v BK/IIOUeHbI U Pab0Tar0T, BEPOSTHOCTEL COCTOSTHUS . VIcrosnb3yst hopmysty
(6) HaliJJéM BepOSITHOCTU COCTOSTHUM CUCTEMBI:

=0,64=0,1296

iR
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=4%*0,4*0,63=0,3456

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

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

=0,0256

I'pacdmuecku faHHOe pacripesienieHue Oy/ieT UMETb BU:

ITpumep.

BeposiTHOCTB TOr0, YTO pacxo/, 3/1eKTPO3IHEPIUU B MPOJO/DKEHUHU OJHUX CYTOK He IPeBbICUT
yCTaHOBJ/IEHHOW HOPMBI, paBHa p = 0,75. HaliTi BepOSITHOCTE TOTO, UTO B OyvpKaiiime 6 CyTok
pacxof, 3JIeKTPO3HEePryuy B TeueHre 4 CyTOK He IIPeBbICUT HOPMBI.

Perenue.

BeposiTHOCTE HOPMa/IBHOTO Pacxozia 3JIeKTPO3HEPryH B MPOJO/DKeHUH KaXKAbIX U3 6 CYyTOK
NocTosiHHA U paBHa p = 0,75. CiieoBaTe/IbHO, BEPOSTHOCTD Iepepacxo/a 3/1eKTPO3Hepruu B
KaXKZible CYTKHM Tak)Ke MOCTOsiIHHA U paBHa q = 1 -p =1- 0,75 = 0,25.

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

[Mpaktrueckast Ne 4. CTpyKTypHasi yHKL{UsI 10 HaJJE>KHOCTH. AJITOPUTM JIOTUKO-
BePOSITHOCTHOTO MeTO/]a OL|eHKH HaZIE>KHOCTH CUCTEeM 3J1IeKTPOCHa0KeHHsl.

Cy111eCTBO JIOTUKO-BEPOSTHOCTHBIX METOZI0B pacueTa Ha/le)KHOCTH COCTOUT B OMUCAHUN CXEMBbI
CUCTeMBI C IIOMOLL[BIO arnrapara MaTeMaTUUeCKOM JIOTUKU C UC-T10/Ib30BaHUEM TEOPUU
BeposiTHOCTel Tipu onpeiesieHny [TH. B ocHOBe pacueToB /IeXKUT UCC/IeJ0BaHNe COOBITUN U
BbICKa3bIBaHUM. [Ipon3BecTy pacueT HaZie)KHOCTU CUCTEMbI 03HavaeT OMpe/ie/IUTh CBSI3b MeXAY
CJIO>KHBIM COOBITHEM - OTKAa30M CHUCTeMbI U TIPOCTBIMU COOBITHUSIMU - OTKa3aMH 3/IeMEHTOB TOM
cuctembl. TakuM 06pa3om, B OCHOBE pacueTOB CUCTeMbI Ha HaZle)KHOCTh JIeXKaT Orepariiuu C
COOBITUSIMU U BbI-CKa3bIBaHUSIMU. KaXk/jast U3 JIOTMUECKUX OTepaliii yCTaHaB/IUBaeT CBSI3b
MeX/1y UC-TUHHOCTBIO CJI0KHOTO BbICKa3bIBaHUSI U UICTHUHHOCTBIO MPOCTBIX BbICKA3bIBaHUM.
MHO0>XeCTBO BO3MO>KHBIX COCTOSTHMM CUCTEMBI MOYKHO OIMHCAaTh C TIOMOII[bIO a/ireOphl JIOTUKH
(byneBoii anrebpbl, Ha3BaHHOM 110 UMeHHU JI)KopyKa Byrisi, BriepBbie W3/10)KUBILIETO
MaTeMaTUUeCKUi MoIX0/| K BOMPOCaM UCUMC/IeHHs] BbICKA3bIBaHUM).

Anrebpa oruKy Tipe/icTaBsieT co60i pa3zen MaTreMaTHUeCKOW JIOTUKH, 3aHUMAarOIIUACS
WCUMC/IEHHEeM BbICKa3biBaHUU. 10/ BbICKa3bIBaHHUEM TTOHUMAETCs TF000e TIpeioKeHue,
OTHOCHTEJIbHO KOTOPOT'O MOXKHO YTBep»K/IaTh ero MCTUHHOCTh WU JIOKHOCTh 0e3 yueTa
KOHKDETHOr0 coZiepkanus. HarnprMep, BbICKa3bIBaHUE «4aCTOTa CUCTEMbI U3MepseTCs B
repLax» — ICTUHHOE, a BbICKa3bIBaHUe «2 > 5» — jio)kHOe. OT/e/bHbIe (3/1eMeHTapHbIEe)
BBICKa3bIBaHUSI 0003HAYAIOTCSI HEKOTOPBIMU TlepeMeHHBbIMU (X). [Tpu 9TOM BbICKa3bIBaHHE
MO>KHO pacCMaTpHBaTh KakK BeJIMUMHY, KOTOpasi IPUHUMAET [jBa 3HAaUEHUSI: «ACTUHA» U «JIOXKb».
Ecnu X uctTuHHO, TO X = 1; ec/M X JIO>KHO, TO X = 0.

Jlormyeckasi CBsi3b MeX/ly 3/IeMEHTaMU CHCTEMbI BbIpa)KaeTCsl 3HaKaMy KOHBIOHKLUY (U, A
(ymMHOxXUTB)) U au3btoHKUmU (UJIU, V (CoXuTh)).

[u3broHKIMS (aHasor 06beIMHeHUsT MHOKeCTB). JIorndyeckoe cioykKeHHe BbICKa3biBaHUM X1 1 X2
o6o3Hauaetcst Kak x1vx2 wim x1+x2 (unraetcst «x1 umm x2»). Pe3yabTar onepaiyuu eCcTh

«JIoXXb» B TOM U TOJIBKO TOM CJIyuae, Korjja o0e cocTaB/sitol{e PUHUMAIOT 3HaueHue «JI0Kb».
Ecin xoT1s1 Ob1 0fiHa cocTaBsisAtoljast ecTh «VIcThHa», pe3y/bTaT orneparn Takke «IcTuHax»:
0v0=0; Ov1=1; 1v0=1; 1v1=1.

KoHnbroHK1IMA (aHaor epeceyeHuss MHOXKeCTB). JIornueckoe yMHOKeHHe BbICKa3bIBaHUM X1 U
x2 obo3Hauaetcst Kak X1 A x2 wn x1 - X2 (uuraetcs «x1 U X2»). Pe3ynbraT oneparyu ecThb

«/cTriHa» B TOM M TOJILKO TOM C/Ty4ae, Koria 06e cOCTaB/IsIFOIIe IPUHUMAOT 3HaUeHHe
«WctuHa». Ecii XoTst ObI 0JJHa COCTaBCOCTABJISIONIAs eCTh «JI0XKb», TO pe3y/bTaT orepalyn
TakkKe «JIoXKb»:
0A0=0;0A1=0;1A0=0;11r1=1.

Kak/ib1ii 371eMeHT MOKET HaXOAMUTBLCS B IBYX COCTOSIHUSX: paboTocrocobHom (1) u
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HepaboTocrocobHoM (0). JIOrMKo-BepOSITHOCTHBIM METOZ, MHOT/Ia Ha3bIBAlOT METO/ ZIePEBLEB
cobbiTrii. OH 3aK/Ir0uaeTcsi B OMUMCAHWN CXeMbl GYHKLIMeH aareOpbl TOTUKY, BbIpaykarolei
(bYHKIMIO 0TKa3a CUCTeMbI WK paboTOCIIOCOOHOCTH.

Asroput™ MeToza

1. CocraBnisieTcsi 5KBHMBa/ieHTHAasi CTPYKTYPHasi CXemMa CUCTeMBI.

2. Ctpourtcsi rpad /iepeBa cOOBITHIM Ha OCHOBe a/reOphl JIOTUKY, HAUWHAs C HIDKHero sipyca. [1pu
3TOM U300pa)karoTCs B KPY>KKAX 3/IeMEHThI, 0TKa3 KOTOPBIX TIPUBO/IUT K OTKAa3y YaCTU CUCTEMBI.
3areM 3/1eMeHThl COe/IMHSIIOTCS IOTUUeCKUMU CBSA35IMU A W V, B 3aBUCUMOCTH OT CTPYKTYPBI
Ha/IeXKHOCTU 1 0003HavYaeTCs1 BepIIMHHOE JeHCTBUe, T.e. 0TKa3 (Wir paboTa CUCTEMBI).

Ha puc. 1 noka3aHo KakK COCTaB/IsATh Tpadbl lepeBbeB COOBITHI Ha TIpUMepe
roc/ieZloBaTebHOro, Mapasuie/lbHOTO COeIMHEeHUHN 3/1eMeHTOB CUCTeMbI U /1Jisi CUCTEMBI C
NOTIepeYHOM CBSI3bIO.

Puc.1 I'padb1 gepeBbeB cOObITHI

3. [aétcsi lornveckoe OnvcaHe 0TKa30B B CHCTeMe Ha ocHOBe rpada fepeBa cobeituii (C).
ITpu sToMm paborocriocobHOCTL 0603HauaeTcs X, a 0TKa3 .

Hanpumep, /151 mocTpoenust rpada Ha puc. 1B:

4. Ocy1jecTB/sIeTCs epexo/| OT JOTMYeCKHX MepeMeHHbIX K BePOSTHOCTHBIM COBMECTHO C
TIO/ICTAaHOBKOW COOTBETCTBYIOIIMX anrebpandecKux 3HaKOB orneparuii. Harpumep s
rocsieiHero rpada, IprUBejeHHOro Ha pucC. 1B.

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 JTOrMYeckor CTPYKType CUCTeMbI, @ He TOJIbKO TpU
10C/IeZloBaTe/IbHO-TIapaslIe/IbHbIX JIOTUUeCKUX CXeMax;

- MoyKHO TIpUMeHSITb TIpY JTI00BIX pacripefiesieHHsix HapabOTKHU /10 OTKa3a.

Hepocratku:

- He Bceria yjaeTcst COCTaBUTB JIOTMUECKYIO (PYHKLMIO pab0TOCIIOCOOHOCTH UM OTKas3a,
COOTBETCTBYIOLLYK) pacCMaTpUBaeMoOt CUCTeMe:

- 'poMo3aKOCTE MeTo/1a /i/1s CJIOXKHBIX CUCTeM TpeoOpa30oBaHMUs.

[Mpaktrueckast Ne 5. TIpumeHeHue 00111eii TeOpeMbI O TIOBTOPEHUH OTIBITOB [/1s1 OLJeHKH
Ha/I&KHOCTU CUCTEM 3JIeKTPOCHaOXKeHusl.

[JlaHHBIM MeTO/, NPUMEHSIeTCs [I/Is1 CXeM CO CMelIaHHbIM COeJMHeHUeM 3JIeMeHTOB [Py
V3BECTHOM MPOU3BOAUTETBHOCTHY KaXK/10Tr0 3/1eMeHTa CUCTEMBI.

[17151 OLleHKY HaZi€)KHOCTH CUCTEM 3JIeKTPOCHA0KeHHSI MOXKHO BOCIIO/Ib30BaThCs 001Ieit
TeopeMoii 0 TIOBTOPeHUH ONbITOB. TeopeMa (hopMyMpyeTcsi cieflytoM obpasom:
BeposiTHOCTE TOTO, UTO COOBITHE A B N HE3aBUCHUMBIX OIBITaX MOSBUTCS POBHO M pa3, paBHa
KO3 (ULMeHTY NP B BbIpa)KeHWH TTPOM3BOJsAIIeN QyHKLMU:

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

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

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

JleBasi ¥ mpaBasi UaCTH JJaAHHOTO paBeHCTBa MPe/ICTaBISI0T CO000 O/IHY U TY)Ke TTPOU3BO/SIIYIO
byHKUMIO @N(Z), TOJBLKO C/IeBa OHA HamKcaHa B BUJe OZHOUJIEHa, a CTIpaBa — B BUJIe
MHOTousieHa. PacKkpbiBasi CKOOKH B JIEBOM UaCTH U BLITIOJHSS TIPUBe/IeHHe MOZ00HBIX U/IeHOB,
TIOJTYYMM BCE BEPOSITHOCTH:
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Kak K03((PULIMeHThI TpY HYJ/IeBOM, TIePBOM U T. [l. CTEMeHsIX Z.
[TpousBoasIyto HYHKIIMIO MOYKHO 3amucaTth B BUjle OuHoma HeroToHa:

B 3TOM BbIpa)KeHHUHM MPUHUMAETCS, YTO YCTAaHOBKA CO/IEP>KUN N OIMHAKOBBIX OMHAPHBIX
3JIEMEHTOB, COCTOSIHUSI KOTOPBIX SIBJISIFOTCST He3aBUCUMBIMH, COBMECTHBIMH COOBbITHSIMU. [Tof
OUHAPHBIM 3/IEMEHTOM 37leCh TTOHUMAeTCs! 3/IeMEHT, XapaKTepU3YIOIIUNACS ABYMSI COCTOSTHUSIMU:
noHOM paboTocniocobHocTH (z = N) mmu HepaboTtocrocobHocTH N = 0.

PaznoxeHue 6bruHOMa
PaccmoTpuM criesiyroriye BeIpayKeHHsI CO cTerieHsMu (a + b)n, rae a + b ectb mro60oit 6uHOM, a n
- LleJioe YUCJIo.

Asroput™m MeToza.

1. CocTaBnsieTcs S5KBHMBaj/leHTHasi CTPYKTYpHasi CXeMa CUCTeMbl (CXema 3aMellleHust 10
HaJ&XKHOCTH).

Puc. cxogHas cxema

Puc. DkBUBa/ileHTHasi CTPYKTYypHasi cxeMa.

2. CocraBnsieTcsi CTPYKTypHasi yHKLIMM 110 HaZiEXHOCTH (S).

CumBoJioM p 0003HaUArOTCS T0C/Ie/IOBaTe/TbHbIe COeJUHEHUsI 3/IeMEHTOB B CMbIC/Ie HaZle)KHOCTH,
CUMBOJIOM [} mapasijie/ibHOe COeIMHEeHUe 31eMeHTOB B CMbIC/Ie HaJJe)KHOCTH.

Ll B3ITOrO TIpUMepa:

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

3. B cOOTBeTCTBUU CO CTPYKTYPHOM (PYHKIIMEH 1 TIPU T10/I0>KeHH 00111eil TeopeMbI 0
TIOBTOPEHUH OTIBITOB BBIUMC/ISIETCS] TpeOyemast BepOoSITHOCTh Oe30TKa3HO# paboThs (0TKa3a)
CUCTeMbI 3/IeKTPOCHA0KeHUsI.

ITpaktrueckas Ne 6. OnpeziesieHye ONTUMAIBHOIO YPOBHSA HaZEXXHOCTU CUCTEM
3/IeEKTPOCHA0>KeHUsI TIPU MPOEKTUPOBAaHUU PA3BUTHSI.

3neck H — xapakTepucTtuku (TIoKa3atenn) HaJe>kHOCTH 00bekTa, 3(H) — 3aTpathl Ha
obecrieueHre Ha/IeXKHOCTH, KOTOPbIE JOTIOJTHUTETLHO TOBBICST LIeHY /1eKTPO3Heprur. Touka u
OyzieT XxapaKTepru30BaTh UCKOMYI0, 3 (eKTHBHYIO HaJ|e)KHOCTh 00bekTa. OCcoOeHHOCTD
CUTYyaLUX COCTOUT B TOM, UTO KaK/blii U3 CyOBeKTOB BK/Ia/IbIBaeT CBOU CMBICT B
COCTaBJISIOLIMeE, TTPe/CTaBIeHHbIe Ha PHUC. 6.1, XOTS OHU UMEIOT e[JMHYI0 00BeKTUBHYIO OCHOBY.
st sanextpocHabxaroljert opranv3anuu 3(H) — 3To felicTBUTebHO 3aTpaThl Ha obecrieueHue
Ha/|e>KHOCTH, JI/1sI TOTPeOuTesIs JKe — 1ieHa Ha IeKTPOIHEePIyio, KOTOPYIO OH JJO/DKeH

Puc. 6.1. K onpeziesieHH0 ONTHMabHOTO YPOBHS HaZIe)KHOCTH 371eKTPOCHabKeH st

TUIaTUTh, a 3Ta L[eHa B PIHOYHBIX YC/IOBUSIX HE BCETIa MOXKET COOTBETCTBOBATh PealbHbIM
3aTpaTam.

XapakTepuctuka ¥ (H) Takxe BOCIPUHUMAETCsl paCCMaTPUBAEMBIMU CyObeKTaMU TI0-pa3HOMY.
st moTpebuTens — 3T0 peanbHbIN yiepb OT Hel0CTaTOUHOW HaZe)KHOCTH, JJIst
3/1eKTpOCHab>KarolI[eli OpraHu3aL{iy — IJIaTe)KH, KOTOpble OHa BBIHY K/IeHa HeCTH B CiTyuae, eCJii
He Mo)KeT 00ecrieunTb TpebyeMyro Ha/Ie)KHOCTh 3eKTpOCHabkeHus moTpeburesns. Tak uro
MUHHMMYMbI UITOTOBOM XapaKTePUCTUKH, T.e. [JIsl 3TUX CyOBEKTOB, MOT'YT HE COBIA/IaTh, U 3TO
TIpe/ICTaB/IsIeT AOTIOJIHUTETbHYIO TPYJHOCTD B TIPOL{eCCe HaXOXKeHHUs] KOMIIPOMHCCA.
PaccMOTpUM MOMCK TOYKH  C TIO3WIIMI KaK 3/IeKTPOCHA0>KaroIel OpraHu3aliyy, Tak U
rotpebuTers.

[Tozixo7 C TIO3UIIMK /1eKTPOCHAab KaroIel opraHr3arin

Kputepwii 3¢ heKTUBHOCTH C TIO3UI[UM 37IeKTPOCHa0OKaroIIel opraHu3ari MoKeT ObITh HalifieH
C WCTI0/Ib30BaHKEM OOIENPUHSTON METOJUKH OLIEHKH 3((HEeKTUBHOCTH WHBECTULIMOHHBIX
TIPOEKTOB.

[TycTh — KalMTaJOBIOXKEHHS B t-M TO/ly B OOBEKT C 3a/laHHBIMU €ro TlapaMeTpaMH, KOTOPbIe
obecrieunBarOT OTIpeZie/IeHHbIN YPOBEHb ero HaJie)KHOCTH H; — TeKyliie 3aTpaThl B t-M TOAY,
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HeoOxoauMbIe /1711 GYHKLMOHHUPOBAHUS 3TOT0 00BbeKTa; — pe3y/ibTaT QyHKIMOHUPOBAHHS
o0bekTa Ha t-M rofy (06beM peaM30BaHHOW MPOAYKIMU WX BbIPYYKa OT MPOJAaHHOM B 3TOM
ro/ly /1IeKTpO3Hepruu rnorpeburensm); E — Hopma ArCKOHTa (HOpMa /10X0/a Ha KaruTas AJist
WHBECTOpA, ro/|oBast LjeHa KarvTasa Ha pbiHKe); T — rOpu30HT pacuera (Harpyumep, CPOK CJTy>KObI
o0bekTa); — CyMMapHbIe ITprBe/ieHHbIe 3a TIepro/ T KaruTanoB/ioKeH sl B 00BeKT; —
CyMMapHbIe TIpHBe/ieHHbIe 3a Tiepro/| T 3aTparthl Ha obecrieueHre QPyHKIMOHUPOBaHUS 00HEeKTa;
— CyMMapHbI# 3a repuoy; T npuBeieHHBIN yiiepb MoTpeOuTeto 13-3a HEHA/IEXKHOCTU 00BEKTa;
— CyMMapHbI# NpuBe/ieHHbIN 3a nepuof, T pe3ysibTaT QyHKIIMOHUPOBaHUsI 00beKTa, T/e

Bce npuBesieHHble TapamMeTpbl SIB/ISIOTCS QYHKLMSMU OT [T0Ka3aTesiell HaZle)KHOCTH.
Kputepuem cornacoBaHHOM cTerneHu (3¢ (deKTUBHON) Ha/le)KHOCTH 00beKTa-CUCTeMbI
3/IeKTPOCHAOKEHHSI MOYKET CJIY)KUTh OZIVH U3 CIeAYIOIIUX:

1) uncTeiii AucKoHTUpOoBaHHbIN AoxoA (Y0) saddexTrBHOrO (i-ro) BapraHTa 00beKTa-CUCTeMbl
JIO/DKeH OBbITh TIOIO’KUTETbHBIM ¥ MAaKCHMa/TbHBIM)

2) uagekc goxogHoctH (/1) i-ro BapraHTa [JO/DKeH ObITh He MeHbIIe eIMHUIIBI 1
MakKCUMalbHbIM

3) BHyTpeHHss1 HopMa foxoaHoctu (BH/), onpenensiemas u3 ycnosus R 3 = K, ans
3¢ dekruBHOTrO (i-ro) BapraHTa 00bEKTa-CUCTEMBI 37IeKTPOCHAOKeHNsI 10/DKHA OBITh He MEHbILIe
HOPMBI JUCKOHTA U MaKCHMa/lbHOU

4) cpok okymaemoctd 3ddexkTrBHOrO (i-r0) BapHaHTa 00beKTa-CUCTEMBI [J0/DKEH OBITh He
6osbinie nepuoza T ¥ MUHUMAaTbHBIM

3aeck MHJEKC i 0003HauaeT MCKOMBIH 3 PeKTHBHBIN BapUaHT 00beKTa-CHCTEMBI
3/IEKTPOCHA0XKeHUsI C ONTHMa/IbHbIMU TIapaMeTpaMy HaZieXkHOCTU H, ¢ KoTopoii
3/IeKTPOCHa0>KaroIIasi OpraHu3anyst ooecrieurBaeT OTpebuTes 3IeKTPOIHEePrrei.
HopmaTuBHbIM 1oAxo[,
PaccmoTpeHHbIH B MpefblylieM rnaparpade SKOHOMAYeCKUI TIOJX0/, K OTpe/ie/IeHUI0
paLMOHaIbHOM HaZle)KHOCTH TpebyeT 00beMHOM MH(OPMaLIMH, BBITIOTHEHUS J0CTaTOYHO
KBa/IM(ULIMPOBaHHbIX pacueToB, aHanu3a. K coxaneHuto, fjaneko He BCerJia MOKHO UMeThb
Heobxo1uMyt0 HH(popMaluto. I1py Takol MacCOBOCTH MCIOIb30BaHKS 3/IEKTPOIHEPTHH BO BCEX
cdepax ZieaTebHOCTH Ye/I0BeKa U COOTBETCTBEHHO MaCCOBOCTH NPMHUMAEMBIX pelleHui 110
OpraHu3aliu 371eKTpoCcHabKeHusl TpyIHO 0becrieunTh U He0OXOJUMYIO BBICOKYHO
KBa/IM(PUKALUIO CIIeL|UaIUCTOB.
C apyroi CTOpOHBI, TPAKTUKa MPOEKTUPOBaHKS U SKCIUTyaTallid HaKOIKIIa ONpe/ie/IeHHbIN
OTIBIT B PeLleHrH 3TOW 3a/jaur Ha SMIIUPUUECKO OCHOBe, KOTOPBIH 1103B0JNA C(hOPMY/IMPOBATh
oripejiesieHHbIe TpeboBaHMUsI 10 Ha/leXKHOCTU B BH/le HOPMATHBOB.
Kpowme Toro, BO3HMKArOT C/lydad, KOrja SKOHOMUYeCKUM ITOAXO0/ TPYAHO IIPUMEHHUM 10
TIPUHLUIHAIBLHBIM CO00pakeHHsIM, HaripyuMep, KOT/la HaZle)KHOCTh CBsI3aHa C »KU3HBIO JTH0/[ei
(omacHOCTb B3pbIBOB HA XMMHWYECKUX MPOM3BO/CTBAX, OTKauKa BO/bl U BEHTU/IALIMSA B 1LIaXTax,
silepHas sHepreTuka u T.1.). OnpezensTe U UCI0/Ib30BaTh L|eHY )KU3HU Ye/l0BeKa BBITISIUT
AQHTUTYMaHHO U JIaXKe KOLTYHCTBeHHO. OZIHAKO, 3Hasl, UTO HEBO3MOXKHO 00ecrieunThb
abCoJTIOTHYIO Ha/leXKHOCTb, TIPUHUMast TM00 HOPMUPYS Ty WU UHYIO Ha/leXKHOCTb, Mbl TEM
CamMbIM IIPOM3BOJUM OLIEHKY JKU3HM UesI0BeKa.
Vcrionib3yeMble B Hallleil CTpaHe HOPMaTUBbI CPOPMY/TMPOBaHbI B MpaBU/Iax YCTPOMCTBA
371eKTpoycTaHoBoK (ITY3). 3aech KOMITPOMHKCC MEXIY OTPeOUTENSIMA 1 TIOCTABIIMKAMHU
paspeliiaeTcs cieAyoumM oopasom. C ro3uiuu notpebuTesneil oHU (TOuHee, UX
TOKOTIPHEMHHKH) TT0/Ipa3/je/ieHbl Ha KaTeTOPHH 0 BaXKHOCTH (UTO OTPa)kaeT yijepObI
rotpebuTesiel B 5SKOHOMUUECKOM Toxo/ie). [TocTaBiku ke 00s13aHbI 06ecrieunBaTh pa3Hbie
KaTeropuu noTpeduTesnel HaIEXKHOCTBIO PA3/IMYHOM CTeTIeHH, KOTopasi (pOPMHUPYeTCsT pa3HOU
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KPaTHOCTBIO pe3epBUPOBaHUS U Pa3HOM CKOPOCThE) BOCCTAHOB/IEHUS] HAPYLLIEHHOT O
3/IeKTPOCHa0XKeHus1 (UTO OTpaXkaeTcsi, eCTeCTBEHHO, Ha SKOHOMHUUECKHX M0Ka3aTesIsiX CUCTeMBI
3/IeKTPOCHAOKEHHS).

B cootBercTBuM c [1Y D 31eKTporipueMHUKH TIOTpeOUTe el Topa3/ie/isiioTCsl Ha CeyIoLue
TPU KaTeropuHu.

[ KaTeropus — 371eKTPONIPUEMHHKH, TIePePhIB 3/IEKTPOCHAOKEHHUSI KOTOPBIX MOXKET IOBJIeub 3a
co00M: 0TaCHOCTb 15 XKU3HHU JTE0/IeH, 3HAUMTe/TbHBIN yIepb 5KOHOMUKe, TIOBPEXKIeHHe
JIOPOTOCTOSAIIIEr0 OCHOBHOTO 000PY/I0BaHUsI, MaCCOBBINM Opak MPOAYKLMH, PACCTPOMCTBO
CJIO>KHOT'O TEXHOJIOTHUECKOTO TPOoIiecca, HapylleHre (GyHKIIMOHUPOBAaHUS 0CO00 BaXKHBIX
3/1eMEeHTOB KOMMYHAaJ/IbHOT'O X035 CTBa.

W3 cocTaBa 371eKTPOTIPUEMHUKOB | KaTeropuu Bbifie/isieTcst 0cobasi TpyTiTa 371eKTPOTPUEMHUKOB,
6ecriepeboiiHasi paboTa KOTOpbIX HeoOXxouMa [ijist Ge3aBapuitHOTO OCTaHOBA IMPOM3BO/CTBA C
Lle/TbI0 MpeJI0TBPAlLeHHsl YTPO3bl )KU3HU JTIF0/eH, B3PbIBOB, M0’KapOB, OBPEXKEHUS
JIOPOTOCTOSIIIEr0 OCHOBHOTO 000PY/J0BaHUsI.

IT kaTeropusi — 3/1eKTPONIPUEMHUKH, TIePEPBIB 37IeKTPOCHA0KEHHSI KOTOPBIX TTPUBOJUT K
MacCOBOMY He/IOOTITyCKY TPOJYKI[MHM, MaCCOBBIM ITPOCTOSIM paboumx, MeXaHHU3MOB 1
MPOMBILLIJIEHHOTO TPaHCIIOPTa, HAPYILIIEHUI0 HOPMaJIbHOM 1esiTeIbHOCTHA 3HAUUTE/IbHOTO
KOJIMUeCTBa TOPOJCKUX U CeNbCKUX YKUTeJel.

III kaTeropus — BCe OCTa/IbHbIE 3/IEKTPOIIPUEMHUKH, He noaxosdiye 1oy onpezaenenus [ v 11
KaTeropuii.

5.1.2 MeToauuecKne yKa3aHHUs /ISl 00y4aroImMuXCs 110 CaMOCTOSITe/IbHOM padore:

Bopomnaii H. 1. Hafie)KHOCTBb CcHCTeM 3/1eKTPOCHa0KeHUs : yueOHOoe 1ocobue /1/1s1 By30B 110
HaripaBJ/IeHUIO MOATOTOBKM "DJiIeKTpOsHepreTyka U 3jekrpotexHuka” / H. U. Boponaii, 2015. -
206 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHUsl
NMPOMEe)XyTOUHOM aTTeCcTaliu M0 AUCIUIIIUHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs

6.1.1 cemectp 8 | Y cTHBII1 onpoc

Omnucanue npoueaypsl.

Ornpoc B Hauasie 3aHATUS O MOKa3aTensix HaZEKHOCTH 3/IEKTPOIHEPreTUUeCKUX CUCTEM.
KpuTtepun oneHUBaHuUs.

«3auTeHo» - MpaBU/IbHbIN OTBET.
«He 3auTeHO» - HeMpaBU/IbHBIN OTBET.

6.2 OueHouHbIe Cpe/iCTBA /I/IfA IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTalul

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX NMPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
Kputepum onjeHUBaHus OLleHUBaHHUS
KOMIIeTeHI|M U .
NPOMeXyTOYHOM
aTTecTalu
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3HaHHI>i, CTereHb 0CO3HAHHOCTH, | Y CTHOe
MMOHMMaHHS U3yUeHHOT 0. CO6EC€AOB&HI/IEHO
TeOpeTU4YeCKNM

TeCTUPOBdHHE.

IIKC-1.12 ITonHoTA, CUCTEMHOCTb,  IIPOYHOCTH | Pemenue 3ajau.

BOIIpOCaM  W/WU

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 8, TumnoBble oLieHOYHBIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AVICLMILIMHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH NpoxoauT B hopmare cobeceoBanus ¢ obyuaromumcst. K sk3ameHy 0Ty CKaroTCs
oOyuaroliyie, KOTOpbie MPUCYTCTBOBAIM Ha BCEX 3aHATHUSX U BBIIOJTHUIN BCe PabOTHI.
OtuleHrBaeTCs MOHUMaHMe TMPOiIeHHOr0 MaTepuasa. B ciyuae HeBbINIOTHEHUS] KpUTEPHS
OL|eHMBaHMs Ha3HauaeTcs JiaTa rnepecsiayy, HO He OoJjiee 2 pa3s ¢ M0C/eyIOLIMM OIIPOCOM TI0
BCEM TeMaM [JUCLIUTIIUHBL.

IIpvimep 3agaHus:

1. PaboTocriocobHbIe ¥ HepaboOTOCTIOCOOHBIE COCTOSTHUS 00BEKTa

2. Otkas. [Teprogp! xXu3HU 00beKTa. BoccTaHoB/IeHHE

3. [ToToKM 0TKa30B U BOCCTAaHOBJIEHUH

4. Hage)XHOCTb KaK KOMIL/IEKCHOe CBOMCTBO

5. CTpyKTypu3aLus HaJ|e)KHOCTU

6. CTpyKTypHO-(QyHKI[MOHA/bHEIE (YC/IOBHBIE) ITOKa3aTe/ i 6e30TKa3HOCTH U
BOCCTaHaBJ/IMBaeMOCTHU

7. BeposiTHOCTHBIe (6e3yc/ioBHBIE) TTOKa3aTeu 6e30TKa3HOCTH

8, BeposTHOCTHBIe (Oe3yC/IOBHBIE) TTOKA3aTe/TM BOCCTaHABIMBAEMOCTH

9. KommniekcHble BepOSITHOCTHBIE [TOKa3aTeu Ha/le’)KHOCTH

10. OHepreTrueckyre rokasaTeau HaZeXHOCTH

11. DKcriepriMeHTabHbIE METO/bI OTIpe/ie/IeHUs1 HaZleXKHOCTU

12. T'pa¢ cocTosiHuii 1 repexo/ioB

13. MeTo oripe/iesieHUs HaZIe)KHOCTH Ha OCHOBe Oy/ieBol anreOpbl Ha CTPYKTYPHO-
(GYHKI[MOHATLHOM YPOBHE

14. AHaIMTUUeCKUM MeTO/], oripe/ie/ieHus] HaZIeXKHOCTH Ha OCHOBe MapKOBCKOT'O Tpoiiecca
15. AHa/IMTUUECKUM JIOTUKO-BEPOSITHOCTHBIN METO/], Oripe/ie/ieHus1 HaZieXXHOCTU

16. MeTo/, oripe/ie/ieHUs1 Ha[IeXKHOCTH Ha OCHOBe (hOpPMY/JIbl TIOJTHOWM BEPOSITHOCTU

17. IMUTaLIMOHHBIA METOZ, OTipe/ie/ieHHs] Ha/Ie)KHOCTU

18. Onpesenexve MoCIeACTBUMN /IJIs IOTPeOUTeNel MPY pa3/IMUHBIX COCTOSTHUSIX CUCTEMBbI
19. Buibl pEMOHTOB, CTpaTerMK OPraHU3al[iK MPOMUIAKTUKYA 000py/J0BaHUS

20. [TnaHoOBO-TIpeAyTIpeAUTETbHbIE PEMOHTHI 3/IEKTPO0O0OPYAOBaHUS

21. Cpe/icTBa U MEeTOZIbl IMATHOCTHPOBAHUS 37IEKTPOOOOPY/I0BaHMSs, POTHO3MPOBaHKE ero
TeXHUYEeCKOr0 COCTOSIHUS

22. DKOHOMUYECKHH TI0/1X0/1 K 000CHOBAHMIO PelleHHH 110 00eCrieueHnI0 HaleXKHOCTH
23. DKOHOMUYECKHEe KPUTePHUH 000CHOBAHUS PEIIeHUH 110 00eCTieueHH 0 HaZleK-HOCTH C
TIO3ULIMH 3/IeKTPOCHAO>KaOIIel OpraHu3alfuu

24. DKOHOMUYECKHe KPUTePHUH 000CHOBAHUS PEIIeHUH 110 00eCTieueHH 0 HaZIeK-HOCTH C
TO3ULIUI MOTpeouTess
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25. HopmMaTHBHBIH MOX0A K 00eCTrieueH!I0 HaZle)KHOCTH

26. CpejcTBa obecrieueHust HaZIe)KHOCTU

27. CyObeKTHasi IeKOMITO3UIIMS 3a/jaur 00ecrieueHrst Ha/leXKHOCTU

28. CTpyKTypa U cojiep)KaHue 3a/lau HaJIe)KHOCTH 37IeKTPOCHabKeH st

29. ObecrieyeHre HOPMAaTHUBHOTO YPOBHST HAZIEXKHOCTH

30. IIpuBejjeHNEe BapMaHTOB CUCTEMBI K OZJMHAKOBOM Ha/le)KHOCTH

31. OnTumu3aLus HafIeXXHOCTH C y4eToM yiiiepOoB y rotpebuTesneit

32. MexaHU3M COTJIaCOBaHUsI UHTEPeCOB T0 Ha/leXKHOCTH 3/IeKTpoCcHabKarolleli opraHu3alyy 1
notpebuTe e _

6.2.2.1.2 Kpurepuu orjeHUBaHUs

Y poBjieTBOpHTe/ILH
OT1/1MuHO Xopoio R HeypoBieTBopuTe/1IbHO
OT/IMYHOE JIOCTaTOYHO I10JTHOe rpremsemMoe pe3y/ibTaThl 00y4YeHus
[IOHUMaHue [IOHUMaHue TIOHUMaHue He COOTBEeTCTBYHOT
npesMerTa, rpesMerTa, rpesMerTa, MUHUMaJIbHBIM
BCEeCTOPOHHHKE XOpOILIMe 3HaHUsA, | Y/ OBJIeTBOPUTE/IbHbIE TpeboBaHUAM
3HaHUS, OT/IMUHBIE yMeHUs U 3HaHUsl, YMEHUs U
yMeHUs U BJIaJ|eHU. BJIa/ICHUS.
BJIA/ICHUS.

7 OcHOBHas yyeOHasA MTepaTrypa

1. Hazie>kHOCTh CUCTEeM SHEepreTHKU U UX 000py/I0BaHMs : CTIPaBOYUHUK : B 4 T. / mog o6, pef,.
FO. H. Pygenko. T. 2 : HagexxHOCTb 371eKTpo3HepreTudeckux cuctem / H. Y. Bopomnaii [ u gp.];
nioz; pes. M. H. Po3zanHoga, 2000. - 564, [1 ].

2. Hagie)kHOCTb CUCTeM 3J1eKTPOCHAO)KEHHMS : TIPOrpaMMa, MeTO/,. YKa3aHHs U KOHTPOJI. 3a/IaHHUsI
[J1s 3a0u. (ak. HanpaBeHus1 140200 "OnekrtposHepreTuka'... / VIpKyT. roc. Texs. yH-T, 2006. -
16.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-9637.pdf

3. Bopomaii H. 1. HaieskHOCTb CHCTEM 3/1eKTPOCHa0KeHusT : KOHCIeKT Jyiekuuid / H. V1. Bopomai,
2006. - 205.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-31946.pdf

4. Bopormatii H. . Hazie>xkHOCTb CHCTeM 3/1eKTPOCHA0KeHus : yueOHoe Tiocobue /st By30B T10
HaIpaBJIeHUIO NTOIrOTOBKHY " O/eKTpo3HepreTrka U nekrpotexHuka' / H. V. Boponai, 2015. -
206.

8 lonosiHUTE/IbHAA yyeOHast TMTepaTypa M CIpaBoOYHast
1. I'yk FO. b. AHanu3 HaZieXXHOCTH 3/1eKTPO3HepreTuyeckux ycraHoBok / FO. b. I'yk, 1988. - 222.

2. T'yk FO. b. Teopust Ha/Ie)KHOCTU B 3JIEKTPO3HEPTeTHKe : yuebd. Tocobue [yt 37IeKTPOIHEpT.
crierjuanbHOCTeM By30B / FO. B. I'yk, 1990. - 206.
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3. Hage)XHOCTB crCTeM SHePreTHKHU U MX 000pyjoBaHus : cripaBovHuK: B 4 1. T. 4. Hage>kHOCTB
cucteMm TeriocHabkenusi/ [E. B. Cennora u gp.]; OTB. pea. E. B. CenHoa.-HoBocru6upck:
Hayka / [Poc. akag. Hayk, Cub. ot-Hue, IH-T cucTeM. sHepreTHku uM. JI. A. MesneHTheBal,
2000. - 349.

9 Pecypcol cetu IHTepHeT

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

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

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

11 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OpPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. Microsoft Office 2003 VLK (rtoctaBku 2007 1 2008)
12 Marepua/ibHO-TeXHHYECKoe ofecrieyeHUue AUCIUILTHHBI

1. ITpoekTop ViewSonic PJD5134 (Pa3pewuenue 1024*768;MoLHOCTE J1aMIIbl
190BT;Paccrosinve ripoekijoHHoe 1-12M;Pa3mep mpoekiuu 1o guaronanu 0,6-7,6 m)

2. OkpaH Classic Scutum

20



