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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 — cucrem

31eKTPOCHA0)KeHUs1»  o0ecrmeyuBaeT

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

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-1 CriocoGHOCTb aHa/TM3UPOBaTh U TIPUHUMATh
TeXHUYeCKre pellleHUs 110 ITPOeKTHPOBaHUIO,
N1epeBOOPY’KEHUIO U PEKOHCTPYKLIMU CUCTEM
3/IeKTPOCHA0KeHHsI

[IKC-1.12

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

Kopg,

CojgeprkaHue HHANKATOpa
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

IIpumeHnsier MeTO/BI pacuéra

[IKC-1.12 HafIEXHOCTH Ay151 aHamsa 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»

OucuurnvHa SB/ISIETCS NpeALIeCTBYIOLIeN ISt JWCLIATIIMH/TIPAaKTUK:
«[1pon3Bo/cTBeHHAs MPaKTHKA: NpeAJUIIOMHast ITPAKTUKa»

3 O0beM AUCIUILITHHBI

O0beM AMCHMIIIHHBI cocTaBisieT — 4 3ET

Buj yueGHo# padoThI

Tpya0eMKOCTb B aKaJleMHYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHYECKOT'0 yaca)

Bcero Cemectp Ne 8
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 144 144
Ay[IWTOpHBIE 3aHATHUS, B TOM UKC/Ie: 55 55
JIEKLINU 33 33
nabopaTopHbie pabOThI 0 0
MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 22 22




CamocrosiTenbHasi pabora (B T.4.

53 53
KYpPCOBOe MPOeKTUPOBaHKeE)
TPYAOEMKOCTI) HpOMe)KYTOHHOI‘;I 36 36
arTecTaluuu
BI/IA HpOME)KYTOHHOﬁ dTTeCTalun
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) JK3AMEH JK3AMEH
4 CTpyKTypa U co/iep>KaHue JUCLUI/INHBI
4.1 CBojiHbIe JaHHbIE N0 COAEP>KaHHUIO AV CLUTI/IUHBI
Cemectp Ne 8
Bujbl KOHTAKTHOH pPadoThI
N | Moot | | np L msemn | O | oo
n/n b nﬁl WUILIMHBI Ne Ko, Ne Kon. No Kon. No Ko, KOHZ‘monﬂ
Auct - UYac. B Yac. B Yac. B UYac. P

1 2 3 4 5 6 7 8 9 10 11
HapexxHocTb
cUCTeM
3/IeKTPOCHAGKEHU No—_—

1 : aKTya/IbHOCTh 1 10 1 5 3 10

orpoc
npeiMeTa,
OCHOBHBIE
TIOHSITHS1, UCTOPHUSI.
ITonsiTue oTkas.
[IpruunHbI OTKa30B

5 3/1eKTpo0b0opy/I0Ba 5 5 5 5 1 9 YcTHbIH
HUSI CHUCTEM orpoc
3/IeKTPOCHAGKEHU
s1.

3 HOK:EI?»EITEIII/I 3 2 3 5 ’ 7 YcTHbIN
Ha/IE>KHOCTH. orpoc
Metogbl .

4 | onpenenenus 4 5 4 2 2 10 Y CTHEIR

N oripoc
Ha/I&>KHOCTH.
ObecrieueHvie
TpebyemMoro
YPOBHSsI .
5 HaJIé)KHOCTH 5 4 5 2 2 7 Y CTHIH
oripoc
CUCTEM
3/IeKTPOCHAOKEHU
s,
Juarnocruka A —_—

6 271eKTpoob0opyA0Ba 6 2 6 3 2 10

orpoc
HUSL.
Kpurepuu
obecrieueHust .

.. YcrHbIM
7 HaJlé)KHOCTH 7 5

oripoc
3/IeKTPOCHAGKEHU
s1.
IIpomesxyTouHas 36 JK3aMeH
aTTecTalys
Bcero 33 22 89

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH




Cemectp Ne 8

HaJIE>KHOCTU
3/1IEKTPOCHA0XKEHUSI.

No Tema Kpatkoe copepxaHue

1 HapexxHocTs cucteM B pamMkax JJaHHO# JIeKI[UH PaCKPbIBAOTCS MOHATHE
3/1eKTPOCHAOXKEHHUST: HaZIE>KHOCTU, KaK KOMILJIEKCHOTO CBOMCTBA CUCTEM
aKTya/bHOCTb TIPeJIMeTa, | 37IeKTPOCHAOKeHWs, IPUBOATCS U JAETCS
OCHOBHbIe TIOHSITHSI, XapaKTepHUCTHKa OCHOBHBIM TIpob/ieMaM B
VICTOPUS. POCCUICKOM 3/1IeKTPOIHEPreTHKe, aKTyaTu3HUpYyIoLre

npobJsieMy obecrieueHyst HaIEKHOCTU  CUCTEM
3/IEKTPOCHA0XKeHUSI, /laeTcsl KpaTKasi ClipaBKa O
Pa3BUTHU TEOPUU HAZIE)KHOCTU U €€ TIPUI0KeHUU B
JHEPreTHUeCKUX UCC/Ie/IOBaHUSIX.

2 [ToHsiTHE OTKA3. B pamKkax aHHOM JIeKI[UH PaCKPLIBAeTCs TIOHSATHE
[TpUUMHbI OTKA30B OTKa3, oApOoOHO JaéTCsl XapaKTepUCTHUKA TIPUUMH
3/1eKTP0000pY/JOBaHHUS OTKa30B reHepupyoLero 000pyAoBaHus,
cucTeM o0opyoBaHuUs Ha TpaHC(OPMATOPHBIX MO/CTAHLIASX
3/IeKTPOCHa0KeHUsI. Y JIMHUY 2/IeKTpoIiepeiayuu.

3 ITokazarenmn B xopge nexuuu paccMaTpuUBarOTCA e JMUHUUHbIE U
HaZIE>KHOCTHU. KOMIIJIeKCHBIe TIOKa3aTeMu HaZIE>KHOCTH 37IeMeHTOB U

CHICTEM 3JIeKTPOCHA0KEeHMS.

4 MeTo/ib1 onipefiesieHust Knaccudukarysi MeTo10B onpeZiesieHUs HaIeXKHOCTH.

HaZIé>KHOCTU. MeTo/ibl MCTIBITAaHKH Ha HaJI@XKHOCTh. MeTo/Ibl
HaOsroieHus. I'paduueckuii MeTos (Tpad COCTOSTHUIA
Y 1epexo/1oB). MeTo/1 Ha OCHOBe Oy/ieBoii anreOpsbl.
AHaUTUUECKUH JTIOTUKO-BEPOSITHOCTHBIM METOZ,.
AHanuTUuecKuil MeTo/ Ha OCHOBe (POPMY/IbI TTOJTHOM
BepOSITHOCTU. IMUTAI[MOHHBIN MeTOo
(craTucTuueckoe Mo/ieIMpoBaHue). MeTozbl
orTipe/ie/IeHUsT COCTOSTHUM CUCTEMBI TT0 COCTOSTHUSIM ee
5/IEMEHTOB.

5 Ob6ecrnieueHue B pamMkax /jaHHO# JIeKI[UM pacCMaTPUBAIOTCS METO/IbI
TpebyeMoro ypoBHS U cpe/icTBa obecrieueHus: TpeOyemMoro ypoBHsI
Ha/I&KHOCTU CUCTEM Ha/I&KHOCTU CUCTEM 3JIeKTPOCHAOXKeHHs1, Takue Kak
3/IeKTPOCHa0XKeHUsI. pe3epBUpOBaHMe, COBEPIIIeHCTBOBAaHUE KOHCTPYKLIUN

Y MaTepuasnoB, KBanu(UIUPOBaHHOe U
CBOEBpPEMEHHOe TIPOBe/IeHHe PEeMOHTOB
3JIEKTPO0O0PY/J0BaHMS, TEXHUUECKOe 00C/Ty>KUBAHUE;
KOHTPOJIS U yTIpaB/ieHusi MPOoLiecCaMu; 3all{UThl U
aBTOMAaTU3aLIMH.

6 [uarHocTtuka B pamkax /JaHHOM JIeKI[UW paCCMaTPUBAIOTCS
3/1eKTPO0O0PY/I0BAHUSI. OCHOBHbIE METO/Ibl ¥ CPe/ICTBA JUArHOCTUKU

3/IEKTPOOOOPYI0BaHUS, IPUMEHSIEMbIE B CHCTEMAax
9JIEKTPOCHAOXKEHUS.

7 Kpurtepuu obecrieueHust | B pamkax JaHHOM JIEKITMYA PACCMaTPUBAIOTCSI

BOIIPOCHI 5KOHOMHYECKOM 3¢ heKTUBHOCTH MPU
obecrieueHUH HafIE)KHOCTU ~ CUCTEM
3/IEKTPOCHA0XKeHUSI.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

JlabopaTopHbix paboT He TIpelyCMOTPEHO
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4.4 TlepeyeHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 8

” Ko/1-Bo akajeMu4ecKux
No TeMbl NpaKTHUeCKUX (CeMHUHAPCKUX) 3aHATHI
4acoB

1 OCHOBHBIe OHATYS, OTIpE/Ie/IEHHS] 1 TeOPeM 5
TeOpUH BEPOSTHOCTEM.

2 dopmyJia MOMHOM BEPOSITHOCTH, TeOpeMa rurores 5
Baileca 1 X IpUMeHeHre B 37IeEKTPOIHEPTeTUKeE.

3 3aKOHbI pacripe/iesieHrst CJTyYaHbIX BeTMUUH 5
CTpykTypHas QyHKLHs 110 HaZEXKHOCTUA. AJITOPUTM

4 JIOTUKO-BEPOSATHOCTHOI'O MeTO/ia OLIeHKU 2
Ha/IE)KHOCTH CUCTEM 3JIEKTPOCHA0XKEeHUST
[TpumMeHeHwMe 0011Iel TEOPEMBI O TIOBTOPEHUH

5 OMBITOB /1JI OLIeHKU HaIEXKHOCTU CUCTEM 2
3JIEKTPOCHAOXKEHHUSI.
OrnpepiesieHre ONTUMaIbHOTO YPOBHS HaJ|EKHOCTU

6 CHICTEM 3/IeKTPOCHA0KEHHUSI TIPU TTPOEKTUPOBAHUH 3
pa3BUTHSL.

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 8

No Bup CPC Ko/1-Bo akajeMu4ecKHX
4acoB
1 IToAroToBKa K MPAaKTUYeCKUM 3aHSITUSIM 9
7 [TogroroBka K rpakTUYeCKUM 3aHSITHSM 34
(y1abopaTopHBEIM paboTam)
3 ITpopaboTKa pa3/ie/ioB TeOpPeTHYeCKOro MaTepuasia 10

B xope npoBesieHNs 3aHATUN 10 JUCLMIUIMHE UCIIO/Ib3YIOTCS CJIeYIOIYe UHTepaKTUBHbIe
MeTo/bl 00yueHus:: [InucKyccust

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOI[UXCS 110 0CBOEHHIO JUCHUILTHHBI
5.1.1 MeToauuecKue yKa3aHusl /ISl 00y4aOUXCs N0 MPAKTHYECKUM 3aHATHSIM

[Mpaktryeckast Nel. OCHOBHBIe MTOHSATHS, OTIpe/ie/ieHUsI ¥ TeOpeMbl TEOPUU BePOSITHOCTEH.

1. CobpiTHe. BeposTHOCTb COOBITHS

JIrobast HayKa COAEPIKUT PsiJ OCHOBHBIX TOHSATHH, Ha KOTOPBIX OHA 0a3upyeTcsi. 'ITO B MOJTHON
Mepe OTHOCHTCS U K TeOPUU BEPOSITHOCTEN.

[Mog «cobbITHEM» B Teopuu BeposiTHOCTel (TB) moHuMaeTcst BCskuid akT, KOTOPBIH B
pe3yJibTaTe OMbITa MOXKeT MPOM30MTH WK He Tipor3oiTi. Kaxxgoe u3 cobbiTrii 0b/1azgaet Toi
WA UHOM CTereHbI0 BO3MOXKHOCTH: OJHU - OoJibIlel, fpyrue - MeHblei. UToObI
KOJINUeCTBEHHO CPAaBHUBATb MeXXAy COO0M COOBITHS 110 CTereH! UX BO3MOYKHOCTH, OUeBHIHO,
HY’>KHO C K&KIbIM COOBITHEM CBsI3aTh OTpe/ie/ieHHOe YKCIIo, KOTopoe TeM Oosibliie, ueM Hosiee
BO3MO>XKHO COObITHe. Takoe urc/Io Ha30BeM BepOSITHOCTBIO COOBITHSA. Takum obpasom,
BEPOSITHOCTh COOBITHSI €CTh UHC/IeHHasi Mepa CTeTleHH 00beKTUBHOM BO3MO>KHOCTH 3TOTO
cobbITus. [ToHsATHE BEpPOATHOCTH COOBITHS B CAaMOI CBOel OCHOBE CBSI3aHO C OTIBITHBIM,
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TIPaKTHUeCKUM TIOHSTHEM YaCTOThI COOBITHS.

CpaBHuBasi Mexkly co00¥ pa3/inuHble COOBITHS 110 CTeTIeHW UX BO3MOKHOCTH He00X0AUMO
yCTaHOBUTB KaKylO-TO eJUHULY M3MepeHUs. B KaueCcTBe TakOU eJUHULIbI U3MepeHUs]
€CTeCTBEHHO MPHUHSTb BePOSITHOCTh JOCTOBEPHOT'0 COOBITHS, T. €. TAKOTO COOBITHS, KOTOPOe B
pesyJibTaTe OIbITa HEMIPEMEHHO [JOJDKHO ITPOU30MTH.

[ocToBepHbIM Ha3biBaeTcsi coObiTHe U, KOTOpOe B pe3yJsbTaTe OfbITa HelpeMeHHO /10/DKHO
TIPOM30UTH.

[TpruMep 0CTOBEPHOTO COOBLITHS - Harpy3Ka (TOK) HOpMa/ibHO paboTatoliei CUCTeMbl
3/1eKTPOCHAOKeHHsT 00s13aTelbHO OyzieT OoJblile HyJ/IS U 9TO SIB/ISIETCSI COOBITHEM [JOCTOBEPHBIM.
[TpOTUBOIIO/IOXKHOCTBIO 110 OTHOLIIEHHIO K JOCTOBEDHOMY COOBITHIO SIB/ISIETCSI HEBO3MOKHOE
coObITHeE, T. €. TaKoe COObITHE, KOTOPOe B JAHHOM OITbITE HE MOKET MPOU30MTH.
HeB03MO>XHBIM Ha3bIBaeTCsi COObITHE V, KOTOPOe B pe3yJsibTaTe OMbITa He MOXKeT TIPOU30UTH.
[Tprumep HEBO3MOXKHOTO COOBITHS - Harpy3Ka HOPMabHO PabOTarOIIell CHCTEMBI
3/IEKTPOCHA0KeHUs1 He MOyKeT ObITh 00JIbIlle CYMMbI Harpy30K, MPUCOeIMHEeHHBIX K CUCTeMe
notpebuTesnieil. EcTecTBeHHO HEBO3MOKHOMY COOBITHIO TPHUITHCATH BEPOSTHOCTb, PABHYIO HYJIIO.
BeposiTHOCTE /1t060T0 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/Id HUKaKue /IBa U3 HUX
He MOT'YT IOSIBUTBCSI BMeCTe.

HeckonbKo coOBITH B JaHHOM OITbITe Ha3bIBAIOTCSI PABHOBO3MOKHBIMH, €CJIH 110 YC/IOBUSIM
CUMMETPHH eCTh OCHOBAHHS CUMTaTh, UTO HA OJJHO U3 STUX COOBITHIA He SB/ISeTCS 00bEKTUBHO
6osiee BO3MOXKXHBIM, UeM JIpyTHe.

YacToTa, WM CTaTUCTHUEeCKast BEPOSTHOCTb, COOBITHS

Ecu 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 OTILITOB
Ha3bIBaeTCs OTHOLIIEHKE UMC/Ia OTBITOB, B KOTOPBIX TIOSIBUIOCH 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 TIosIBJIeHNH COObITUS A, n-0011jee UuMC/IO NMPOM3Be/IeHHBIX OITbITOB.
BepositHoCTh 0600 COOBITHS A 3aKiroueHa Mexxay 0 u 1.

0<P(A)<1

[Tpu HeOOJIBIIIOM YKCITe OTIBITOB YAaCTOTa COOBITHSI HOCUT B 3HAUMTE/THHOM Mepe CTyJaiiHbIi
XapakTep U MOXKeT 3aMeTHO U3MEHSIThCSI OT OJHOW IPyNIbl OMbITOB K Apyrou. [1pu yBennueHun
YlCJIa OTBITOB YacToTa COOBITHS Bce Oosiee TepsieT CBOM CTy4alHbIM XapaKTep, MPOsIBIsSeT
TeH/IeHLIUI0 CTabWIM3UPOBAThLCS, MPUOIMIKAsICh C He3HAUUTe/TbHBIMU KOJ/ie0aHUSIMU K HEKOTOPOU
CpeJHel, MOCTOSIHHOU BeJIMUMHE - ero BepOsITHOCTH.

IIpumep:

1. B simuke HaxozauTcs 100 m3omsaropos, 10 u3 HuX OpakoBaHHBIX. HailTH BepOSITHOCTB TOTO,
YTO B3SIThIN MePBBIN U30/STOP OYZeT UCTIPaBHBIM.

Peluienue:

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

Teopema YMHO>XeHHsI BepPOSTHOCTeN

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

CobbITHe A Ha3bIBaeTCsl 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 M Her.
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[Ipumepsl

1. OmnbIT COCTOUT B OpOCAaHUM JBYX MOHET U paCcCMaTPUBAIOTCSI COOBITHS:

A - nosiBiieHue repOa Ha MepBOM MOHeTe.

B - nosiBneHue repba Ha BTOpOil MOHeTe.

B maHHOM Ciydae BepOSITHOCTb COOBITHSI A He 3aBUCUT OT TOTO, TPOU30ILII0 COObITHE B mmn
HeT. CrieioBaTe/IbHO COObITHE A He3aBUCUMMO OT coObITHS B.

2. B ypHe /1Ba OesbIxX 11apa ¥ OiWH uepHbIi. [IBa nija BEIHUMAIOT U3 YPHBI 110 OI"HOMY
mapy. PaccmMaTpuBaroTcst COOBITHS:

A - nosiBneHue 6e0ro 1mapa y nepBoro Jimra.

B - nosiBneHue 6esioro 1iapa y BTOpOro Jura.

BeposiTHOCTE COOBITHS A, €C/Ti OTIBIT HAUMHAET NepBoe JULo, OyaeT paBHa 2/3. Ecimi onbiT
HauMHaeT BTOPOE JIMLIO, B pe3y/ibTaTe KOTOPOro NPoM30LuI0 coObITHE B. TO BepOSITHOCTD
cobObIThst A cTaHOBUTCS paBHOM 1/2. OTcroza ciiefiyeT, 4To coObITHE A 3aBUCHT OT COObITHS B.
BeposiTHOCTB COObITHSI A. BbIUKC/IEHHAs! TIPU YCJIOBUM, UTO MUMEJI0O MeCTO Jipyroe co—0biTHe B,
Ha3bIBAeTCs YC/IOBHOW BEPOSITHOCTBIO COOBITHSI 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 BePOSITHOCTEH.
BeposiTHOCTH 1por3Be/ieHNs BYX COObITHI paBHA MPOW3Be[eHUI0 BEPOSITHOCTH OFHOTO U3 HUX
Ha YCJIOBHYIO BEPOSITHOCTb JPYroro, BEIUMC/IEHHYO TIPY YCI0BHY, UTO [IepBOe UMeJI0 MeCTo:

[Tpu mprMeHeHWH TeopeMbl YMHOXKeHUsT Oe3pa3/InuHo, Kakoe 13 coObITHii A 1 B cunTaTh
TIepBbIM, a KaKOe BTOPbIM, ¥ TeEOPEMY YMHOKEeHHs MOKHO 3aIvcaTth 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 ziene, 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 cneayet, yTo 3aBUCMMOCTD WA HE3aBUCMMOCTb COOBITHI BCEr/la B3aUMHBI.
[To3TOMYy MO>KHO ZJaTh HOBOE OTIpe/ie/ieHre He3aBUCHMbIX COOBITHIM.

ITBa cOOBITHS HA3bIBAIOTCSI HE3ABUCUMBIMU, €C/TU TTOSIB/IEHUE OJIHOTO M3 HUX HE U3MEHSeT
BEPOSITHOCTH TIOSIBJIEHUS IPYTOTO.

[ToHsTHE HE3aBUCUMOCTH COOBITHI MOKeT ObITh paclipOCTpaHeHO Ha JiF060e UKCI0 COOBITUM.
HeckonbpK0 cOOBITHUI HA3BIBAIOTCA HE3aBUCUMBIMH, eC/IA JIF000e U3 HUX He 3aBUCUT OT JIF000H
COBOKYITHOCTH OCTa/IbHbIX.

Cnencteue 2. BeposiTHOCTB MPOM3Be/IeHNs IBYX He3aBUCHUMBIX COOBITUM paBHA IMPOW3BE/IeHHIO
BEPOSITHOCTEM 3THX COOBITHU.

OTO c/ieicTBHE BBITEKAET U3 OTpe/ie/IeHrs] He3aBUCUMBIX COObITHI. TeopeMa yMHOXeHHsT
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BepOSITHOCTel MOXKeT ObITh 000011IeHa Ha CTyyaii MPOM3BOJILHOIO UKc/ia COObITH. B 0611em
BU/le OHa ()OPMY/TUPYeTCs TaK.

BeposiTHOCTB TTpOM3Be/jeHNsT HeCKOJTBKMX COOBITHH PaBHA MPOM3BE/IEHHUI0 BEPOSITHOCTEH ITHX
COOBITUH, TIPUYEM BEePOSITHOCTb KaXK/I0TO CJIe/IyOILero HO MOPSKY COOBITHSI BEIUMC/ISIETCS TIPU
YCJIOBUH, UTO BCe NIPe/ibIyLlie UMeId MeCTO:

17151 He3aBUCUMBIX COOBITUI TeopeMa YIIpPOIaeTcsi U IPUHUMAaeT BU/L:

T.€. BEPOSITHOCTB TIPOM3Be/IeHHsI He3aBUCHMbIX COOBITHY paBHA MIPOM3BeIeHUI0 BEPOSITHOCTEH
3TUX COOBITHH.

IIpumeHss 3HaK NIPOM3BeleHus], TeOPeMy MOJKHO 3alMcaTh B BUJiE:

ITpumep.

Vmeem pacripegenrenbHbiii myHKT (PII) ¢ 4eThIpbMS OTXOASLIMMY JIMHUSMU K TTOTpPeOUTe M
(I1). TToTpebuTeny UMerOT HOMUHa/IBHYIO 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 Ayist
pereHus 3a7aun Ucrosb3yeM dpopmyiy (11). O6o3Haurm yepe3 A coOBITHe TIOTHOU 3arpy3Ku
nutaroitjero PIT kabesnsi. Torza

V3 mprMepa BUIHO, UTO XOTsI BePOSITHOCTU PabOThI KaXKA0T0 MOTpebuTesst B OTJe/IbHOCTH
JIOCTaTOYHO BeJIMKH, BEPOSITHOCTD >Ke OZJHOBPEMeHHO# paboThI BCeX ueThIpex MoTpebuTesneid Ha
TIOPSI/IOK HIKe. DTO 00CTOSITeNIbCTBO CJIe/lyeT YUMTHIBATh MPU Bbibope Kabeneil u
371eKTPO000PYAOBaHKSI.
Ha npakTuike cpaBHUTE/ILHO PeJKO BCTPEYAlOTCs 3a/lauy, B KOTOPBIX HY>KHO [PUMEHSITh TOJIbKO
TeopeMy CJIOXKeHUsI UM TOJIbKO TeopeMy YMHOKeHHs BeposiTHOCcTell. OObIYHO 00e TeopeMsl
TIPUXOZUTCSI IPUMEHSITb COBMeCTHO. [1pu 3ToM, uaiile Bcero, coOObITHE, BEPOSITHOCTh KOTOPOT'O
TpebyeTcsi  Ompe/e/nThb, TIPe/CTaB/SeTCs B BU/Ie CYMMbI HECKOTbKUX HECOBMECTHBIX
coObITHI (BapUaHTOB IAHHOT'O COOBITHS), KaXK/10e U3 KOTOPLIX B CBOIO Ouepe/ib SIB/ISeTCS
TIpOM3BeIeHHeM COOBITHH.
[Ipumep.

OKCKaBaTop MPOM3BOJUT BCKPBITHE Kabe/bHOM TpaHIen. [1py 3ToM OH TPy pa3a KOBIIOM
3arjenus1 Kabesnb. BeposiTHOCTE MoOBpeskieHust Kaberst ripu riepBoM 3atleriiennu P1 = 0,4; ipu
BTOpPOM - P2 = 0,5: ipu TpetbeMm — P3 = 0,7.

HaiiTu BepOsITHOCTb 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 TTOBpeKAeHHe. ITO COOBITHE MOKeT

OCYIL[eCTBUTHCSI HECKOIbKMMU CTI0co0amMH, T. €. pacrajaeTcsi Ha HeCKOJIbKO HeCOBMEeCTHBIX
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 3aliellyieHre He MPUBeJIO K MOBPeKIeHHI0; UK, HAaKOHeL], MOXeT ObITh
TIOBpeXX/IeHKe TIPY TPeTheM 3aleTyIeH|H, a TP IePBOM M BTOPOM 3alleTuieHusiX 00o11och 6e3
noBpexxaeHnn. Crie0BaTebHO.

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

[TpumeHsIst TeOpeMbl CJIO’KEHHUSI U YMHOXKEHHSI BEPOSTHOCTEN 1 T10J1b3YsICh CBOMCTBOM
TIPOTHBOTIOJIOXHBIX COOBITHIA, HAXOAVM:

PaccmoTpuM cobbiTre B - xoTsi 661 0/1HO ToBpexjeHre 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 YMHOKeHHS U BCe 3TU
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BEPOSITHOCTH CJIOKUTh. O/IHAKO TaKOU MyThb PelleHus 3aJjauM JOCTaTOUHO TPYAOeMKUH. 3/1eCh
1jesiecoobpa3Ho OT MPSIMOTO COOBITHSI B TiepeiiTy K POTHBOTIOI0KHOMY:

B - HU ofjHOTO TIOBpeXKZieHUsT KabeJisi.

OueBuHO:

ITo TeopeMe yMHOKeHUsI

Ha faHHOM mpuMepe MpoW/ITFOCTPHPOBaH MPUHLIMI 1ie/iec000pa3HOCTU TIpUMeHeHust
TIPOTUBOTIOJIOXHBIX COOBITHI B TEOPUM BEPOSITHOCTEN. Ero MO>KHO c(hopMyMpOBaTh
ciefiyroM obpasom.

Ec/iu mpoTHBOIMO/IOKHOE COOBITHE pacrajaeTcsi HA MEHbIIIee YHUC/I0 BADUAHTOB, YeM TIPSIMOe
cobbITHe, 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

dopMmyiia TIOSTHOM BEPOSITHOCTH SIBJISIETCS CIeICTBHEM 000UX OCHOBHBIX TEOPEM — TEOPEMBI
CJI0’KeHHs] BePOSITHOCTEN U TeOpeMbl YMHOKEHUS BePOSITHOCTEH.

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

00pa3yroIyX MOHYH TPy HECOBMECTHBIX COObITUN. Byiem 3Ti coObITHSI Ha3bIBaTh
TUIIOTe3aMHU.

Tak kak rurnore3sl H1, H2, ..., Hn o6pa3yroT nonHyto rpyrimy, To coObITre A MOXKeT MOSIBUTHCS
TOJILKO B KOMOWHAIMY C KaKOW-TUO0 M3 ITUX TUIIOTe3:

Taxk kak rumnorte3sl H1, H2, ..., Hn HecoBMecTHBI, TO 1 KoMOuHaiuu H1A + H2A+ ... + HnA
Tak)Ke HeCOBMeCTHbI. [IprMeHsIsi K HUM TeopeMy CJIO’KeHUSI BePOSITHOCTEM, MOTyUUM:
[Tpumensisi K cobpiTii0O HiA TeopeMy yMHOKeHUsI, TIOTy4HM:

Nm

[MTonyuenHast popmyna (5) 1 ecTb (hopMyJia MOHOM BePOSITHOCTH.

[Tpumep. Baosib nunum snektporiepegaun (JISIT) mporcxoAuT Tpy rPO30BbIX pa3psija.
BepositHoCcTh nonaganus B JIDIT nepsoro rpo3osoro paspsza pasHa 0.4; BToporo - 0.5; TpeTbero
- 0,7. JIDII BBIXOAUT M3 CTPOSI TIPU OLHOM I10T1aJaHU 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 pe3y/ibTaTe rPO30BbIX pa3psfos JIDII Beiiia u3 cTpos.
Perienue. PaccMOTpuM yeTbIpe TUINOTe3bl:

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

H1 - B JIDII nomnan oAuH paspsif, MOJIHUY;

H2-g JISII nonasno ABa pa3psiia MOJIHUY;

H3 - B JIDII nomnasno tpu paspsja MOJHUU.

OueBH/HO, YTO 3TH TUTIOTE3bl UMEIOT MeCTO TIPY CJIeAYIOIIUX COUeTaHUsX COObITUH,
00pa3yoIMX HeCKOIbKO HeCOBMECTHBIX BapHaHTOB:

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

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

YcnoBHbIe BeposiTHOCTH COOBITHS A (BbIXOZ 13 cTposi JISIT) mpu 3THX rUroTe3ax paBHBI:
[TprmMeHss (opmyJ1y NOJTHOW BEPOSITHOCTH, MOTYYUM:



U3 pe3ynbTaToB pacueta BUAHO, UTO MEPBYIO rUoTe3y Ho Mo)KHO ObI0 ObI HE pacCMaTpHBaTh,
TaK KaK COOTBETCTBYIOII[MI UjieH B (hopmyJie MOTHOM BepOsiTHOCTH obpaiiiaeTcsi B Hy/b. Tak
00BIYHO ¥ TTOCTYTAOT TIPY TIPUMEHEeHHH (POPMYJIbI TTOJTHOM BEPOSITHOCTH, paCCMaTPHBast He
TIOJIHYIO TPYIIITY HECOBMECTHBIX THUTIOTe3, a TOJILKO Te U3 HUX, MPU KOTOPBIX JJaHHOe COOLITHEe
BO3MOJKHO.

Teopema runote3 (dbopmysa belieca)

CrnezncTBreM TeopeMbl yMHOXKeHUsT U JOPMY/JIbI TIOJTHOW BepOSITHOCTH SIB/ISIETCSI TaK Ha3biBaeMasi
TeopeMa rurnotes3 unu ¢popmya belieca.

ITocTaBuMm 3azauy.

Nmeetcs nosHas rpynma HecoBmecTHbIX runote3s H1, H2, Hn. BepostHoCcTH 3TUX rumnores 7o
ombITa U3BECTHBI U paBHbI cooTBeTcTBeHHO P(H1), P(H2),...,P(Hn). IIpon3BezeH omnebIT, B
pe3y/ibTaTe KOTOPOTO UMeJIo MecTo coObiTHe A. CripaliMBaeTcs, Kak C/ieflyeT U3MeHUTh
BEPOSITHOCTH THIIOTE3 B CBSI3U C TIOSIBJIEHUEM 3TOTO COOBITHS?

ITo cyujecTBy peub UzeT 0 TOM, UTOObI HAWTH yCI0BHYIO BeposiTHOCTh P(Hi|A) s kaxao
TUMOTE3BI.

N3 TeopeMbl yMHOXKEHUSI UMeeM:

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

W3 niocsiegHero ypaBHeHUs], 0TOpachiBast IEBYIO YaCTh, HAXOJHM:

Bripakasi P(A) ¢ momorbto ¢opMyJibl [TOJHOM 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 TeUeHHe 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:

WUcrnosne3ys hopMysty TIOTHOUM BepOSTHOCTH (5), oripeZiesisieM BepPOSITHOCTh BBIXOZA Kaberst u3
CTPOs1 B TeUeHre BpeMeHH! t

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

ITpakTnueckas Ne 3. 3aKOHBI pacrnipe/ie/ieHrst C/TyYalHbIX BeJIMUMH.

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

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

CnyuaiiHasi BeIMUMHA Ha3bIBaeTCsl JUCKPETHOM, eC/IM OHA PUHUMAET OT/e/IbHbIe,
V30/IMPOBaHHbIe BO3MOJKHBIE 3HaUeHUs C OIpe/ie/IeHHbIMU BEPOSITHOCTSIMU.
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CryuaiiHas BeJIMUMHA Ha3blBaeTCsl HENPePbIBHOM, eC/IM OHa NIPYHMMAaeT BCe 3HaUeHUs U3
HEKOTOPOT0 KOHEUHOro Ui 6eCKOHeUHOTo TIPOMesKyTKa.

Psap pacnipesenienys. MHOTrOyrosibHUK pacripeie/ieHus

YcoBUMCS ciyuaiiHble BeJTMUKMHBI 0003HauaTh 6ombiumu OykBamu X, Y, Z U T. [I., a UX
BO3MO>KHBIE 3HAUEHHSI - COOTBETCTBYIOIIMMH MaslbiMi OyKBaMH X, y, Z U T. [I.

PaccMoTpuM IMCKpPeTHYIO C/lydaliHyl0 BeTMUMHY X C BO3MOKHBIMU 3HaueHusiMu X1, X2, ..., Xn.
Kakpoe 13 3TMX 3HaUeHUM BO3MOXXHO, HO He JOCTOBEPHO, Y Be/IMurHa X MOXXET IIPUHSATh
KaKJl0e 13 HUX C HEKOTOPOW BepOATHOCTHIO. B pe3y/bTare onbiTa BeMumMHa X MPUMET OZHO U3
3THX 3HaUEHWH MTOJTHOM TPyl HECOBMECTHBIX COOBITHIA:

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

T. €. CyMMa BepOSITHOCTeU BCeX BO3MOJKHBIX 3HaUeHUM C/Ty4yaliHOW Be/IMUMHBI paBHA e/IMHNLIe.
OTa cymMMapHasi BepOsITHOCTb KaKMM-TO 00pa30M pacripefiesieHa MeXXy OTJe/IbHbIMU
3HaueHHsMU. CrydaiiHast BeIMurHa OyZeT MO/THOCTBIO OIMCAHA C BePOSITHOCTHOM TOYKH 3peHHus,
eCJIM MbI 33/IaZIUM 3TO pacripefiesieHue, T. e. B TOUHOCTU yKa)keM, Kakoi BepOSITHOCTbIO 00/1a/jaeT
Kaxgoe u3 cobpitrii (cM. hopmysmy (1)). STUM MBI yCTaHOBUM TaK Ha3bIBaeMbIi 3aKOH
pacripe/iesieHust C/TyuaiiHOW BeJTMUMHBI.

3aKOHOM pacrpe/iesieHHst C1y4aliHOW BeJIMYMHbI Ha3bIBaeTCsl BCSIKOe COOTHOILIEHUe,
yCTaHaBJ/IMBaloIIlee CBsi3b MEXKY BO3MOKHBIMH 3HaUEHUSIMU CJTyuaiiHON BeJIMUMHBI U
COOTBETCTBYIOLLIUMU UM BEPOSITHOCTSIMHU.

[Mpocretimieii hopmoii 3aiaHusi 3aKOHA pacIipe/ie/ieHust siBJisieTcsi Tabuia:

Takyto TabMIly Ha3bIBAIOT PSIIOM pacripe/ie/ieHust CTydaiiHOW Be/TMUKHBI. 3HauUeHUs
TIpUBe/IeHHbIe B Tab/Hile MOYKHO TIPe/ICTaBUTh B TpalueCcKoM BH/ie PHUC. 1, a TIoTyyeHHast
durypa OyeT Ha3bIBaThbCSI MHOTOYTOJILHUKOM pacIipeie/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 BepPOSITHOCTEeM».

1711 KO/TM4eCTBEHHOM XapaKTePUCTHUKH 3TOTO PACIIPe/|e/IeHHUsT BePOSITHOCTEH YA00HO
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 1 0003Havaetcs F(x):

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

@DyHKLYA pacripefiesieHus - caMmasi yHUBepCa/ibHas XapaKTepruCTHKa Cy4aliHoU BesinunHbl. OHa
CyLLeCTBYeT Kak Ji/isl IUCKPeTHBIX C/IyuyaliHbIX BeJIMUWH, TaK U [/ HerpepbIBHbIX. DyHKIUs
pacripe/iesieHust OJIHOCTBIO XapaKTepu3yeT C/IyYaiiHyl0 BeJIMUUHY C BePOSITHOCTHOM TOUKH
3peHus], T. e. ABJIIeTCs OJHOW 13 ()OpM 3aKOHa pacripe/ie/leHus.

dyHKUWS pacripeesieHuys 000i JUCKPeTHOW BeJTMUMHBI BCET/IA eCTh Pa3pbIBHAsI CTyTIeHYaTast
¢yHKLus prc.2a. [To Mepe yBeueHHst Ykc/ia BO3SMOKHBIX CIy4aliHOM BeJIMUMHBI (DYHKLUS
CriaxuBaeTcst puc.20., ¥ B UTOTe C/lydyaiiHasi JVICKpeTHasi BeJIMYMHA CTAHOBUTCS HETIPEPHIBHOM,
a eé (pyHKUMs pacripe/iesieHus1 K HelpepbIBHOM (yHKLMH.

Puc.®yHkuMu pacnpeziesieHus C1y4ailHbIX BeJTMUMH
[InoTHOCTH pacripeesieHus
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Vimeetcst HerpepbIBHasA CilydaiiHasi BeMurHa C X ¢ ¢pyHkuel pacnipegenenus F(X) puc.

Puc. ®ynkuuda pacripeziesieHus
Bbrunicium BeposITHOCTD TOMajaHusl C/1ydyaiHOM BeJIMYMHbBI X Ha y4acTOK OT X J10 X+AX.

T.e. IpUpaleHre (PyHKLMY pacripesesieHusl Ha 3TOM y4JacTKe.

PaccMmoTpyM OTHOIIeHMe 5TOW BePOSITHOCTH K JJIMHE y4acTKa, T.e. CPeJHIOK BepOSITHOCTb
TIPUXOZSILYIOCS Ha eJUHULY JI/TMHBI HAa 3TOM ydacTKe U 6yzeM npubsimxkatb AX K Hy/t0. B
TripeZieJie MOJIy4YrM MPOU3BOJHYIO OT GYHKLIMU pacrnpezeseHust:

O0603HauUUM:

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

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

Puc. KpuBas pacripezienieHus

[TnoTHOCTBL pacrpeziesieHus CyLeCTBYeT TOJIBKO /1JIs1 HEMPePbIBHBIX C/TyYalHbIX BEJIMUYUH.

3aKOHbI pacrpeziesieHUst CTy4aliHbIX BeJTMUMH B 3a/jauax HaZlé)KHOCTH 371eKTPOCHa0KeH st
PaccMoTpuM 3aKOHBI pacripe/iesieHust CTyYallHbIX BeTMYMH, KOTOPbIe TIOMyYr/Id HauboJibiiee
pacrnpocTpaHeHue pyY pellleHnH 3a/ia4 HaJ|EKHOCTH 3/1eKTpocHabxenus (33C).
BuHoMuManbHOe pacripesesieHue

B cucremax ssekTpocHabykeHust 171t HOPMabHOTO (PYHKI[MOHUPOBAHMSI, TIOBBILLIEHUSI
HaZle>XKHOCTH JKCILTyaTalii U CO3[,aHUsI ONTUMA/IbHOTO pe3epBa CTPeMATCS 110 BO3MOKHOCTH
WCTI0/Tb30BaTh OJHOTUITHOe 000py10BaHMe (BBIK/IFOUATesH, TPaHCHOPMaTOPbI, TPUBO—/A U T.
1.). OT0 000pyZOBaHNe MOKET HaXOJUTHCS B UCK/TIOYAIOIIEM JIDYT APYyra COCTOSTHASIX
(MCrpaBHO WM HEUCIIPABHO, BKJIFOUEHO WJTM 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’KaeTcs
dbopmyoii:

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

[anHast popmysia HOCUT Ha3BaHue (popMyJibl bepHynmm.
ITpumep:

Nmeem n=4 oiHAKOBBIX 371eKTpoBUTraTesl. I1o TeXHO/IOrMueCKUM yC/IOBUSM KaKbIN
3JIEKTPO/[BUTaTe/Ib MOKET ObITh BK/TFOUEH C BePOATHOCTHIO P=0,4 1 ObITh BhIKTFOUeHHbIM =0,6.
JaHHast cucTeMa MOXKeT HaXOJUTBCS B MATU BO3MOXKHBIX COCTOsIHUAX. OmpesiesiuM 3TH
COCTOSIHUSI U COOTBETCTBYIOLLII€ UM BEPOSITHOCTH.

Pemnenue:

CocTostHus:

HU OZIVH JIBUTaTe/Tb He pab0oTaeT - BepOSTHOCTh TAKOTO COCTOSTHUSI

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

iR
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(6) Haii1éM BEpPOSATHOCTH COCTOSTHUM CUCTEMBI:
=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 pacripeziesieHre OyZeT UMeTh BUJIL:

ITpumep.

BeposiTHOCTB TOr0, YTO pacxof, 3/1eKTPO3IHEPIUU B IMPOJ0/DKEHUU OJHUX CYTOK He IPeBbICUT
yCTaHOBJ/IEHHOW HOPMBI, paBHa p = 0,75. HaliTi BepOSITHOCTE TOTO, UTO B OyvKaiiime 6 CyTok
pacxof, 3JIeKTPO3HEePryvy B TeueHre 4 CyTOK He IIPeBLICUT HOPMBI.

Pewenue.

BeposiTHOCTE HOPMa/ILHOTO Pacxozia 3JIeKTPO3HEPryH B MPOJO/DKeHUH KaXKbIX U3 6 CYyTOK
NocTosiHHA U paBHa p = 0,75. CiieoBaTe/IbHO, BEPOATHOCTD Iepepacxoja 3/1eKTPO3Hepruu B
KaXKZible CYTKHM TakyKe MOCTOsiIHHA U paBHa q = 1 -p =1- 0,75 = 0,25.

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

[paktryeckast Ne 4. CTpyKTypHasi yHKLUsI 10 HaJJE>KHOCTH. AJITOPUTM JIOTUKO-
BePOSITHOCTHOTO MeTO/]a OL[eHKH HaZIE>)KHOCTH CUCTEeM 3J1IeKTPOCHa0KeHHsl.

Cy111eCTBO JIOTHUKO-BEPOSATHOCTHBIX METO/I0B pacyeTa HaZle)KHOCTU COCTOUT B ONMCAHUU CXeMBI
CUCTeMBI C IIOMOLL[BIO arnrapara MaTeMaTUueCKOM JIOTUKU C UC-T10/Ib30BaHUEM TEOPUU
BeposiTHOCTel Tipu onpeiesieHny [TH. B ocHOBe pacueToB /IeXKUT UCC/IeJOBaHNe COOBITUN U
BbICKa3bIBaHUM. [Ipon3BecTy pacueT HaZie>KHOCTU CUCTEMbI 03HavaeT ONpe/ie/IUTh CBSI3b MeXAY
CJIOYKHBIM COOBITHEM - OTKa30M CHCTe—MbI U IIPOCTBIMU COOBITHSIMU - OTKa3aMH 37IeMEHTOB 3TOU
cuctembl. TakuM 06pa3oM, B OCHOBE pacueTOB CUCTeMbI Ha HaZle)KHOCTh JieXKaT Orepariiuu C
COOBITHSIMM U BbI-CKa3bIBaHUIMH. Ka)kjast M3 JIOTHUeCKX Orepalyii yCTaHaB/IMBAeT CBS3b
MeX/1y UC-TUHHOCTBIO CJI0KHOTO BbICKa3bIBaHUSI U UCTHUHHOCTBIO MPOCTBIX BbICKA3bIBaHUM.
MHO0>keCTBO BO3MOXXHBIX COCTOSIHHM CHCTEMbI MOYKHO OITHCATh C TIOMOIIBIO a/ireOpbl JIOTHKH
(bynieBoii anrebpbl, Ha3BaHHOM 110 UMeHHU JI)KopyKa Byrisi, BriepBbie W3/10)KUBILIETO
MaTeMaTHUeCKHi MO/X0/, K BOIIPOCaM MCYMC/IeHHs BbICKa3bIBaHUM).

Anrebpa oruky mipe/icTaBsieT co60i pa3en MareMaTHUeCKOW JIOTUKH, 3aHUMAaOIIUACS
VICUMC/IeHeM BbICKa3biBaHui. [1o/] BbICKa3bIBaHHEM TIOHUMAeTCsI JTF000e TpejioyKeHue,

OTHOCHTEJIbHO KOTOPOT'O MOXKHO YTBEep»K/IaTh ero MCTUHHOCTh WU JIOKHOCTh 6e3 yueTa
KOHKPEeTHOro coziep>kaHusl. HanprmMep, BbICKa3bIBaHHE «4aCTOTa CUCTEMbI U3MepSIeTCs B
repLax» — ICTUHHOE, a BbICKa3bIBaHUe «2 > 5» — jio)kHOe. OT/e/bHbIe (3/1eMeHTapHbIe)
BBbICKa3bIBaHUs 0003HAYaIOTCsI HEKOTOPBIMU TlepeMeHHBIMH (X). [1pu 3TOM BhICKa3bIBaHUE
MO>KHO pacCMaTpHBaTh KaK BeJIMUMHY, KOTOpasi IPUHUMAET [jBa 3HAUEHUSI: «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 KOHBIOHKLMU (U, A

(ymMHOxXUTB)) U agu3btoHKUmU (UJIU, V (CoXuTh)).

[u3broHKIMS (aHasor 00beIMHeHUsT MHOKeCTB). JIorndyeckoe cioykKeHHe BbICKa3biBaHUM X1 1 X2
o6o3Hauaetcst Kak Xx1vx2 wim x1+x2 (unrtaetcst «x1 umm x2»). Pe3yabTar onepaiuu eCTh

«JIoXXb» B TOM U TOJILKO TOM CJlyuae, 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.

KonbroHK1MA (aHa/IOr nepeceyeHust MHOXKeCTB). JIornueckoe yMHOXXeHYe BbICKa3bIBaHUM X1 1
x2 obo3HauaeTcst Kak X1 A x2 wiu x1 - X2 (uurtaetcs «x1 U X2»). Pe3ynbTaT oneparyu ecThb

«/cTiHa» B TOM M TOJILKO TOM C/Ty4ae, Koria 06e coCTaB/IsIFOIIMe IPUHUMAKOT 3HaUeHHe
«WctuHa». Ecii XoTst ObI 0JJHa COCTaBCOCTABJISIONIAst eCTh «JI0XKb», TO pe3y/bTaT orepalyn
TakKe «JIoXKb»:
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0A0=0;0A1=0;1A0=0;1A1=1.

Kak/ip1ii 371eMeHT MOKeT HaXOAUTBLCS B IBYX COCTOSIHUSIX: paboTocrniocobHoM (1) u
HepaboTocrocobHoM (0). JIOrMKo-BepOSITHOCTHBIM METOZ, MHOT/Ia Ha3bIBAlOT METO/ ZIePEBLEB
cobbiThii. OH 3aK/Ir0uaeTcsi B OMUCAHWN CXeMbl PYHKLIMeH anreOpbl TOTUKY, BbIpaykaroiei
(bYHKIMIO 0TKa3a CUCTeMbI WK paboTOCIIOCOOHOCTH.

Asnroput™ MeToza

1. CocraBnisieTcsi 5KBHMBa/ieHTHAasi CTPYKTYPHasi CXemMa CUCTeMBI.

2. Ctpourtcsi rpad /iepeBa cOOBITHI Ha OCHOBe a/reOphl JIOTUKY, HAUWHAs C HDKHero sipyca. [1pu
3TOM M300pa)karoTCs B KPY>KKAX 3/IeMEHThI, 0TKa3 KOTOPbIX TIPUBO/IUT K OTKAa3y YaCTU CUCTEMBI.
3areM 3/1eMeHThl COe/IMHSIIOTCSI IOTUUeCKUMU CBSA35IMU A W V, B 3aBUCUMOCTH OT CTPYKTYPBI
Ha/IeXKHOCTU U 0003HavYaeTCs BepIIMHHOE JelCTBHe, T.e. 0TKa3 (Wir paboTa CUCTEMBI).

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

Puc.1 I'padb1 gepeBbeB cOObITHI

3. [aétcsi lornueckoe OnvcaHve OTKAa30B B CHCTeMe Ha ocHOBe rpada fepeBa cobeituii (C).
ITpu sTom paborocriocobHOCTL 0603HauaeTcs X, a 0TKa3 .

Hanpumep, /15 mocTpoenwust rpada Ha puc. 1B:

4. Ocy1jecTBsIeTCs TIepexo| OT JOTMYeCKHX MepeMeHHbIX K BePOSTHOCTHBIM COBMECTHO C
TIO/ICTAaHOBKOW COOTBETCTBYIOIIMX anrebpanuyecKux 3HaKOB orneparuii. Harpumep s
rocsieiHero rpada, IprUBejleHHOro 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 JTOrMueckor CTPYKType CUCTeMbI, @ He TOJIbKO TPU
10C/IeloBaTe/IbHO-TIapaslIe/IbHbIX JIOTUUeCKUX CXeMax;

- MoyKHO TIpUMeHSITb TIpY JTI00OBIX pacripesiesieHHsix HapabOTKHU /10 OTKa3a.

Hepocratku:

- He Bcerjia yjaeTcst COCTaBUTh JIOTMUECKYIO (PYHKLMIO pab0TOCIIOCOOHOCTH U/H OTKas3a,
COOTBETCTBYIOLLYK) paCCMaTpUBaeMoOy 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 COeJMHeHUeM 3/1eMeHTOB [Py
V3BECTHOM MPOU3BOAUTETBHOCTHY KaXK/10Tr0 3/1eMeHTa CUCTEMBI.

[17151 OLleHKY HaZi€)KHOCTH CUCTeM 3JIeKTPOCHA0KeHHSI MOXKHO BOCIIO/Ib30BaThCS 001Ieit
TeopeMo}ii 0 MOBTOPeHUH ONbITOB. TeopeMa (hopMyMpyeTcst ciefiyoM obpasom:
BeposiTHOCTE TOTO, UTO COOBITHE A B N HE3aBUCHUMBIX OIbITaX MOSBUTCS POBHO M pa3, PaBHa
KO3 (ULMeHTY TP B BbIpa)KeHWH TTPOM3BOJsAIeN QyHKLMU:

r/ie pi — BepOSITHOCTBD TIOSIB/IeHUsI COOBITHSI A B i-M oribITe, gi = 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 BbIpakeHHe B PUHLIUIIE HAITMCATb MOYKHO, HO OHO SIBJISIETCS CJIULLIKOM CJIOXKHBIM.
OpHako, He iprberasi K TAKOMY SIBHOMY BBIPa)KEHHIO, BCe K€ MOKHO 3arycaTh 00I[yI0 Teopemy
0 MOBTOPEHUHU OIBITOB B BU/E OAHOM (DOPMYJIbI:

JleBasi ¥ mpaBasi UaCTH JJaAHHOTO pPaBeHCTBa MPe/ICTaBISI0T CO00K0 O/IHY U TY)Ke ITPOM3BO/SIIYIO
dbyHKUMIO @N(Z), TOJBLKO C/IeBa OHA HamKcaHa B BUJe OZHOUJIEHa, a CTIpaBa — B BUJIe
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MHOrousieHa. PaCKpBIBaH CKOOKM B JIeBOM YaCTH U BBITTO/IHSAA npuBegeHue I'IO,I[O6HI>IX YJIeHOB,
MMOJIy4UrM BCe BEPOATHOCTH:

KaK K03(PULMeHThI TpY HYJ/IeBOM, TIePBOM U T. [l. CTEMeHsIX Z.
[TpousBoasIyto HYHKIIMIO MOYKHO 3aIucaTh B BUjle OuHoMma HeroToHa:

B 3TOM BbIpa)KeHHUHM MPUHUMAETCS, YTO YCTAaHOBKA CO/IeP>KUN N OIMHAKOBBIX OMHAPHBIX
3JIEMEHTOB, COCTOSIHUSI KOTOPBIX SIBJISIFOTCST HE3aBUCHUMBIMH, COBMECTHBIMH COOBbITHSIMU. [0
OGUHAPHBIM 3/IEMEHTOM 37leCh TIOHUMAEeTCST 3/IEMeHT, XapaKTepU3YIOIIUNACS ABYMSI COCTOSTHUSIMU:
noHOM paboTocniocobHocTH (z = N) mmu HepaboTtocrocobHocTH N = 0.

PasnoxeHue 6ruHOMa
PaccmoTpuM criesiyroriye BeIpayKeHHsI CO cTerieHsMu (a + b)n, rae a + b ectb mr060oit 6uHOM, a n
- LleJioe YUCJIo.

Asroput™m MeToza.

1. CocTaBnisieTcs S5KBHUBajleHTHasi CTPYKTYpHasi CXeMa CUCTeMbl (CXxema 3aMellleHust 110
HaJ&XKHOCTH).

Puc. cxogHas cxema

Puc. DkBUBa/ileHTHasi CTPYKTYypHasi cxeMa.

2. CocraBnsieTcsi CTPYKTypHasi yHKLIUM 110 HaZiEKHOCTH (S).

CumBoJioM p 0003HAUArOTCS M0C/Ie/IOBaTe/TbHbIe COeJUHEHUsI 3/IeMEHTOB B CMbIC/Ie HaZle)KHOCTH,
CUMBOJIOM [} mapasijie/ibHOe COeIMHeHUe 3/1eMeHTOB B CMbIC/IE HaJJe)KHOCTH.

Ll B3TOrO TIpUMepa:

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

3. B cOOTBeTCTBUU CO CTPYKTYPHOM (PYHKLIMEH 1 TIPU T10JI0>KeHH 00111eit TeopeMbI 0
TIOBTOPEHUH OTLITOB BBIUMC/ISIETCST TpeOyemast BepOoSITHOCTh Oe30TKa3HO# paboTh (0TKa3a)
CUCTeMbI 3/1IeKTPOCHA0XKeHusl.

ITpaktrueckas Ne 6. OnpeziesieHye ONTUMAIBHOIO YPOBHSA HaZEXHOCTUA CUCTEM
3/IeEKTPOCHA0XKeHUsI 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
CUTYyaLUX COCTOUT B TOM, UTO KaXK/blii U3 CyOBeKTOB BK/Ia/IbIBAeT CBOU CMBICT B
COCTaBJISIOLIMeE, TTPe/iCTaBIeHHbIe Ha PHUC. 6.1, XOTS OHU UMEIOT e[JMHYI0 00BEKTUBHYIO OCHOBY.
[ns1 anexTpocHabxaroleit opranv3anuu 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

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

XapakTepuctuka ¥ (H) Takxe BOCIPUHUMAETCsl paCCMaTPUBAEMBIMU CyObeKTaMU TI0-pa3HOMY.
[nist moTpebuTens — 3T0 peasbHbIN yiepb OT Hel0CTaTOUHOW HaZle)KHOCTH, JJIst
3/1eKTpOCHab>KarolI[eli OpraHu3aL{iy — IJIaTe)kKH, KOTOpble OHa BBIHY K/IeHa HeCTH B CiTyuae, eCJii
He Mo)KeT 00ecrieunTb TpebyeMyro Ha/Ie)KHOCTh 31eKTPOCHabkeHus motpeburess. Tak uro
MHUHHMMYMbI UITOTOBOM XapaKTePUCTUKH, T.e. [JIsl 3TUX CyOBEKTOB, MOTYT HE COBIA/IaTh, U 3TO
TIpe/ICTaB/IsIeT AOTIOJIHUTETbHYIO TPYJHOCTD B TIPOL{eCCe HaXOXKeHHUsT KOMIIPOMHCCa.
PaccMOTpUM MOMCK TOYKM  C TIO3WIIMI KaK 3/IeKTPOCHA0>KaroIel OpraHu3aliyy, Tak U
rotpebuTers.

[Tozixo7 C TIO3UIIMH /1eKTPOCHAb KaroIel opraHr3ariu

Kputepwii 3¢ heKTUBHOCTH C TIO3UI[UM 37IeKTPOCHab KaroIIel opraHu3ari MoKeT ObITh HalifieH
C WCTI0/Ib30BaHKEM OOILENPUHSTON METOJUKH OLIEHKH 3((HEeKTUBHOCTH WHBECTULIMOHHBIX
TIPOEKTOB.
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[TycTh — KanWTaIOBIOXKEHUS B t-M TO/ly B OOBEKT C 33/laHHbIMHU €ro TlapaMeTpamMH, KOTOpbIe
obecrieunBarOT Orpe/ie/IeHHbI YPOBeHb ero HaZleXKHoCTH H; — TeKylye 3aTpaThl B t-M TOAY,
HeoOxoauMbIe /1711 GYHKLMOHHUPOBAHUS 3TOT0 00BbeKTa; — pe3y/ibTaT QYHKIMOHUPOBAHHS
o0bekTa Ha t-M rofy (06beM peaM30BaHHOW MPOAYKIMU WX BhIPYUYKa OT MPOJAHHOM B 3TOM
ro/ly /1IeKTpO3Hepruu rnorpeburensm); E — Hopma ArCKOHTa (HOpMa /10X0/a Ha KaruTas AJist
WHBECTOPA, ro/|oBast LjeHa KaryTasa Ha pbiHKe); T — rOpu30HT pacuerta (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 QyHKIMOHUPOBaHUS 00HEKTa;
— CyMMapHbI# 3a repuoy; T npuBeieHHBIH yiiepb MoTpeOuTe o 13-3a HEHAIEXKHOCTU 00BEKTa;
— CyMMapHbI# puBe/leHHbIN 3a nepuof T pe3ysibTaT QyHKIIMOHUPOBaHUsI 00beKTa, T/e

Bce npuBesieHHble TapamMeTpbl SIB/ISIOTCS QYHKLMSMU OT [T0Ka3aTesieil HaJ|e)KHOCTH.
Kputepuem cornacoBaHHOM cTerneHu (3¢ (deKTUBHON) Ha/le)KHOCTH 00beKTa-CUCTeMbI
3/IeKTPOCHAOKEHHSI MOYKET CJIY)KUThb OZIVH U3 CIIeAYIOIUX:

1) uncTeiii guckoHTUpoBaHHbIN AoxoA (Y1) sadpdexTrHOrO (i-ro) BapraHTa 00beKTa-CUCTeMbl
JIO/DKeH OBbITh TIOIO’KUTETbHBIM ¥ MAaKCHMa/TbHBIM)

2) uagekc goxogHoctu (/1) i-ro BapraHTa [J0/DKeH ObITh He MeHbIIIe eIMHUIIBI 1
MaKCUMalbHbIM

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

4) cpok okymaemoctd 3ddexkTrBHOrO (i-r0) BapHaHTa 00beKTa-CUCTEMBI [I0/DKEeH OBITh He
6osbinie nepuosa T ¥ MUHUMAaTbHBIM

3aeck MHJEKC i 0003HauaeT MCKOMBIN 3 PeKTHBHBIN BapUaHT 00beKTa-CHCTEMBI
3/IEKTPOCHA0XKeHUsI C ONTHMa/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(OPMaLIWH, BBITIOTHEHUS J0CTaTOYHO
KBa/IM(ULIMPOBaHHbIX pacueToB, aHanu3a. K coxaneHuto, fjaieko He BCerJia 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/IM(PUKALUIO CIIeL|UaIUCTOB.
C apyroi CTOpOHBI, TPAKTUKA MPOEKTUPOBaHKS U SKCIUTyaTallid HaKOIKIIa ONpe/ie/IeHHbIN
OTIBIT B PeLleHrH 3TOW 3a/jaur Ha SMIUPUUECKO OCHOBe, KOTOPBIH 1103B0JNI C(hOPMY/IUPOBATh
oripejiesieHHbIe TpeboBaHMUs 10 Ha/leXKHOCTU B BH/le HOPMATHBOB.
Kpowme Toro, BO3HMKAIOT C/lydad, KOrja SKOHOMUYeCKUM ITOAXO0/ TPYAHO IPUMEHHUM I10
TIPUHLUIHAIEHBIM CO00pakeHHsIM, HaripyuMep, KOT/la HaZle)KHOCTh CBsI3aHa C »KU3HBIO JTH0/[ei
(omacHOCTb B3pbIBOB Ha XMMHUYECKUX MPOM3BO/CTBAX, OTKauKa BO/bl U BEHTU/IALIMSA B 1LIaXTax,
s/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/leXKHOCTh, Mbl TEM
CamMbIM IIPOM3BOJUM OLIEHKY JKU3HM UesIOBeKa.
Vcrionib3yeMble B Hallleil CTpaHe HOPMaTUBbI CPOPMY/TMPOBaHbI B MpaBU/iax YCTPOMCTBA
371eKTpoycTaHoBoK (ITY3). 3aech KOMITPOMUCC MEXY OTPeOUTENSIMA 1 TIOCTABIIMKAMHU
paspeliiaeTcs ciieAyouuM oopasom. C 1o3uifuu notpebuTesneil oHU (TOuHee, UX
TOKOTIPMEMHHKH) TT0/Ipa3/ie/ieHbl Ha KaTeTOPUH 0 BaKHOCTH (UTO OTPa)kaeT yijepObI
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rotpeOuTesIel B SKOHOMHUECKOM T10X0/ie). [TocTaBImKY ke 00s13aHbI 06ecrieunBaTh pa3Hbie
KaTeropuu rnoTpeburesneil Ha/IeXKHOCTBIO PA3/IMUHOM CTeTeHH, KoTopasi (pOPMUPYeTCsT pa3HOU
KpPaTHOCTBIO pPe3epPBUPOBaHUs M pa3HON CKOPOCTbIO BOCCTAHOBJIEHHSI HaPYILIEHHOT O
3/IeEKTPOCHa0XKeHus1 (UTO OTpaXkaeTcsi, eCTeCTBEHHO, Ha SKOHOMHUUeCKHX M0Ka3aTesIsiX CUCTeMBI
3/IeKTPOCHAOKEHMS).

B cootBercTBuM c [1Y D 371eKTporipueMHUKH TIOTpeOUTe el TIopa3/ie/isiioTCsl Ha CeyIoLue
TPU KaTeropuu.

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

U3 cocTaBa 371eKTPOTIPUEMHUKOB | KaTeropuu Bbifie/isieTcst 0cobasi TpyTITa 371eKTPOTPUEMHUKOB,
6ecriepeboiiHasi paboTa KOTOpLIX HeoOXxouMa [ijist 6e3aBapuitHOTO OCTaHOBA MPOM3BO/CTBA C
1[e/TbI0 TIpe/I0TBpallleHHsl yTPO3bl XKU3HU JIt0/el, B3PbIBOB, M0KapOB, MOBPEX/eHNs
JIOPOTOCTOSIIIEr0 OCHOBHOTO 000PY/J0BaHUsI.

IT kaTeropusi — 3/1eKTPONIPUEMHUKH, TIePEPBIB 37IeKTPOCHA0KEHHSI KOTOPBIX TTPUBOJIUT K
MacCOBOMY He/IOOTITyCKY TPOJYKI[MHM, MaCCOBBIM ITPOCTOSIM paboumx, MeXaHHU3MOB 1
TIPOMBIILLJIEHHOTO TPAHCIIOPTa, HApYIlIeHH0 HOPMasbHOM /leITe/TbHOCTH 3HAUMTe/TbHOTO
KOJIMUeCTBa TOPOJCKUX U CeNbCKUX YKUTeJel.

III kaTeropust — BCce OCTa/IbHbIe 3/IEKTPOIIPUEMHUKH, He noaxosdiye oy onpezaenenus [ u 11
KaTeropui.

5.1.2 MeToauuecKne yKa3aHHus /sl 00y4aromMXcs 110 CaMOCTOSITe/IbHOM pabore:

Bopomnaii H. 1. Hafie)KHOCTBb cHCTeM 3/1eKTPOCHA0KeHUs : yueOHOoe 1ocobue /171st By30B 110
HaripaBJ/IeHUIO MOATOTOBKM "DJiIeKTpOsHepreTyka U 3jekrpotexHuka” / H. U. Boponaii, 2015. -
206 c.

6 @DoHJ OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHHUsl
NMPOMEe)XyTOUHOM aTTeCcTallu 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 MOKa3aTesix HaZEKHOCTH 3/IEKTPOIHEPreTUUeCKUX CUCTEM.
KpuTtepun oneHUBaHus.

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

6.2 OueHouHbIe Cpe/iCTBA /i/IfAA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
NHaukaTop AOCTKeHUs
Kputepumu orjeHMBaHus (MmeToABI)
KOMIIeTeHI[UH
OLIeHUBaHHSA
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NMPOMe)XyTOYHOH
arTecTaluu

[IKC-1.12 [TonHoTa,  CHACTEMHOCTb, IIPOYHOCTH | PemeHve  3ajau.
3HaHWH, CTereHb OCO3HAHHOCTH, | Y CTHOe
TIOHUMAaHHUS U3YYEHHOT0. cobece10BaHUETIO
TeopeTUYeCKUM
BOIIpOCaM  W/WU
TeCTHPOBaHUe.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

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

6.2.2.1.1 Onucanue npoueaypol

OK3aMeH MpoxoAuT B hopmare cobeceoBanus ¢ obyuaromumcst. K sk3aMeHy 0Ty CKarOTCs
obyuarol1iyie, KOTOpble MPUCYTCTBOBAIN Ha BCEX 3aHSATHSIX U BBIMOIHUIN BCe PaboThl.
OuleHrBaeTCs MOHUMaHMe TPOiIeHHOr0 MaTepuasa. B ciyuae HeBbINIOHEHUS] KpUTEPHS
OL|eHMBaHMs Ha3HayaeTcs JiaTa rnepecsiayu, HO He OoJjiee 2 pa3s ¢ MOC/IeYIOIMM OIPOCOM T10
BCEM TeMaM [JUCLIUTI/IUHEI.

IIprimep 3aaHus:

1. PaboTocriocobHbIe ¥ HepaboOTOCTIOCOOHBIE COCTOSTHUSI 00BEKTa

2. Orkas. Ilepuopp! )ku3Hu 00BbeKTa. BocctaHoBieHe

3. [ToToKM OTKa30B ¥ BOCCTAaHOBJIEHUI

4. Hapie>KHOCTB KaK KOMITJIEKCHOe CBOMCTBO

5. CTpykTypusaLus HaJe)KHOCTU

6. CTpyKTypHO-()yHKLIMOHa/IbHBIE (YCIOBHbIE) TIOKa3aTe 6e30TKa3HOCTH U
BOCCTaHaB/IMBaeMOCTU

7. BeposiTHOCTHBIe (6e3yC/I0BHBIE) MTOKa3aTesin 6e30TKa3HOCTH

8, BeposiTHOCTHBIe (6e3yc/ioBHBIE) TTOKa3aTe/ I BOCCTaHABIMBaeMOCTH

9. Kom1iekcHble BepOSITHOCTHBIE [T0Ka3aTe/iu HaJ|eXKHOCTH

10. OHepreTrueckyre rokKasaTeau HaZeXHOCTH

11. OKcrieprMeHTanbHbIe MEeTO/bI OMpe/ie/IeHUs] HaZle)KHOCTU

12. I'pag cocTosiHMIA U NTepexo/i0B

13. MeTop oripefiesieHust HaZleXXHOCTH Ha OCHOBe Oy/1eBOi anreOpbl Ha CTPYKTYPHO-
(yHKL[MOHA/IbHOM yPOBHE

14. AHanMTUUeCKUU MeTO/, Orpe/ie/ieH!s1 HaZleXKHOCTH Ha OCHOBE MapKOBCKOTI'O MpoLecca
15. AHanUTUYeCKUI JIOTUKO-BEPOSTHOCTHBIN METO/, OTlpe/iesieHUs HaJ|e)KHOCTH

16. MeTo, ornipeieieHUs1 HaZle)KHOCTH Ha OCHOBe (hOpMY/JIbl TIOJTHOM BEpOSTHOCTH

17. VIMUTaLlMOHHBIN MeTO/, ONpe/ie/ieHHsI HaZle) KHOCTU

18. Ompenenenue nocaeACTBUI [Jis TOTpeOUTe el P Pa3/TMUHBIX COCTOSTHUSIX CUCTEMBbI
19. Buapl peMOHTOB, CTpaTeruy OpraHu3avy MpoGUIaKTHKY 000pyA0BaHuUs

20. I1na”HoBoO-TIpeiyTIpeJUTeIbHBIE PEMOHTHI 3/1eKTPO0O0pY/J0BaHUS

21. CpezcTBa U MeTO/bl IMarHOCTUPOBAHUS 371eKTPO0O0PYA0BaHMs], IPOTHO3UPOBAHKE ero
TeXHUYEeCKOr0 COCTOSIHUS

22. DKOHOMUYECKHH TI01X0/i K 000CHOBAHMIO PelleHHH 110 00eCrieueHHn0 HaleXKHOCTH
23. DKOHOMUYeCKre KpUTepUH 000CHOBAHUS pellieHH i 110 00ecrieueHrI0 Ha/leXK-HOCTH C
MO3ULIMHI 3/1eKTpOoCHab Karolieil opraHu3aluu
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24. JKOHOMUYeCKre KpUTepUH 0O0CHOBAHUS pellieHHH 110 00ecTiedeHII0 Ha/leXK-HOCTH C
Mo3ULIMI MoTpebuTesns

25. HopmaTuBHBIM NTOAX0A K 00eCTrieueH!I0 HaJle)KHOCTH

26. CpejcTBa obecrieueHust HaZIe)KHOCTU

27. CyObeKTHasi [eKOMITO3UIIHS 3a/jaur 00ecrieueHrst Ha/leXKHOCTH

28. CTpyKTypa U cojiep)KaHue 3a/lau HaJIe)KHOCTH 37IeKTPOCHa0KeH st

29. ObecrieyeHre HOPMAaTHUBHOTO YPOBHST HAZIeXKHOCTH

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

31. OnTumM3aLus HaJIeXXHOCTH C y4eToM yiriepOoB y oTpebuTesneit

32. MexaHU3M COTJIaCOBaHUsI UHTEPeCOB T0 Ha/leXKHOCTH 3/IeKTpoCHabKarolleli opraHu3aLyy 1
notpebuTe e _

6.2.2.1.2 Kpurepuu ornjeHUBaHHsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
OT/IMYHOE JIOCTaTOYHO I10/THOe rpremsemoe pe3y/bTaThl 00yueHust
TIOHWMaHue NTOHMMaHNe NTOHUMaHNe He COOTBETCTBYIOT
rpesMerTa, rpefimMeTa, rpefimMeTa, MHUHHMaJIbHbIM
BCEeCTOPOHHHE XOpOLLMe 3HaHUS, | yZIOBJIeTBOPDUTEJIbHBIE TpeboBaHUAM
3HaHUS, OT/IMYHbIE YMeHUs U 3HaHUs, YMEHU U
yMeHUs U BJIaJ|eHU. BJIa[|eHUS.
BJIa/ICHUS.

7 OcHOBHas y4yeOHas MTeparypa

1. Hape>KHOCTB cHCTeM SHepreTHKU U Ux 000pyZoBaHMs : CIIPAaBOYHUK : B 4 T. / 1107, 00111, pef.
FO. H. Pygenko. T. 2 : HagexxHOCTb 371eKTpo3HepreTudeckux cuctem / H. Y. Bopomnaii [ u gp.];
noz pex. M. H. Po3zanoga, 2000. - 564, [1 ].

2. Haie>kHOCTb CUCTEM 3/71eKTPOCHA0KeHUS : TIPOrpaMMa, MeTO/I. YKa3aHUsI U KOHTPOJI. 3a/IaHusT
Jst 3a04. (pak. HarpaBieHus: 140200 "DnekTposHepreTuka'... / UpKyT. roc. TexH. yH-T, 2006. -
16.

3. Bopomatii H. Y. HaziexxHOCTh cUCTeM 3/1eKTpoCHabKeHust : KOHCTIEKT Jyiekiuii / H. V1. Boporati,
2006. - 205.

4. Bopomnaii H. U. Hage>xHOCTh cucTeM 371eKTpocHabKeHus : yuebHoe rocobue [Jijist By30B 110
HarpaB/IeHUIO NTOArOTOBKY ""D/eKTpo3HepreTrka U snekrpotexHuka' / H. . Boponai, 2015. -
206.

8 lono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIPaBoOYHase
1. I'yk FO. b. AHanu3 HaZje)XKHOCTHU 3JIeKTPO3HepreTruueckrx yctaHoBokK / FO. B. I'yk, 1988. - 222.

2. T'yk FO. B. Teopusi Hafie>KHOCTH B 3/IeKTPO3HEPTeTHKe : yuel. ocobue A/st 3/1eKTpOIHepr.
cnenmansHOCTed By30B / FO. B. T'yk, 1990. - 206.

3. Hage)XHOCTB crCTeM SHePreTHKHU U MX 000pyjoBaHus : cripaBouHuK: B 4 1. T. 4. Hage)kHOCTB
cucteM TerniocHabkenusi/ [E. B. Cennora u gp.]; OTB. pea. E. B. CenHoa.-HoBocr6upck:
Hayxka / [Poc. akap. Hayk, Cub. ot-Hue, IH-T cucTeM. sHepreTHku uM. JI. A. MesneHTheBa],
2000. - 349.

9 Pecypcol cetu VIHTEepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

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

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. Microsoft Office 2003 VLK (rtoctaBku 2007 1 2008)
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. ITpoekTop ViewSonic PJD5134 (Pa3peienve 1024*768;MolHOCTb J1aMIIbl
190BT;Paccrositve ripoekijoHHoe 1-12M;Pa3mep mpoekiuu 1o guaronanu 0,6-7,6 m)

2. 9kpaH Classic Scutum
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