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

IVIAHUPYEMBIMHU pe3y/IbTdTaMHU 0CBOE€HUA 06pa30BaTEJIBHOﬁ nmporpaMmmal

1.1  JucouniivHa

JIOCTHXKEeHH S

«Hape)XXHOCTh HUHTe/VIeKTya/IbHBIX
ob0ecieunBaer GopMHpPOBaHHME C/IEAYHIIUX KOMIETEHIHI C Y4éTOM HHAMKATOPOB WX

CHUCTEM

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH

KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TK-3 CriocobeH MpoeKTUPOBaThb, IPOU3BOJUTb PACUEThHI
Y BBIOMpaTh 000pyI0BaHUE U TEXHOIOTUYECKYIO

AeATeJIbHOCTH

3KCILTyaTallii HOBBIX 00BEeKTOB HpOd)ECCHOHaHbHOﬁ

aBTOMATUKY 3/IeKTPUUYECKUX CeTel, BK/IOUAIOILy10 B cebs TK-3.5
1rdpoBy0 HHPOPMALIMOHHO-CETEBYIO CUCTEMY

[TK-4 CriocobeH NpuUMeHSTb 3HaHUsI, YMeHUsI, HaBbIKU

yTpaBJ/ieHUs IPOEKTaMu TPU NTPOEKTUPOBAHNH U TK-4.5

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4aOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kopg,
WHAUKATOpa

Cojiep)xaHue HHAUKATOpa

Pe3ynbTar 00yueHust

ITK-3.5

OrnipefesnisieT HalEXKHOCTh
VHTeJ/IeKTYaJbHbIX CUCTEM
3JIEKTPOCHA0XKEeHUST

3HaThb [10Ka3aTeu Ha/lé>KHOCTU
WHTeJJIEKTya/IbHbIX CUCTeM
3/1IeKTPOCHA0XKeHus,
JleTepMUHUCTHAYECKYe U
BEepPOSATHOCTHbIe MeTO/Ibl OL|eHKU
HaZE>KHOCTH

¥YMetb onpezesaTh rokasareiu
Ha/Ié>KHOCTU UHTEJIJIEKTYa/IbHbIX
CUCTeM 3JIeKTPOCHaOKeHUsT U UX
00opy/10BaHus1, PUMEHSITh
JleTepMUHUCTHUYeCKe U
BEPOATHOCTHBIE METO/Ibl OLIEHKH
HaZlE>KHOCTH.

BiiageTs HaBbIKaMU OIpe/ie/leHUst
TroKasaresei HaZl&>KHOCTH
WHTEeJVIEKTya/IbHbIX CUCTeM
3/1eKTPOCHA0XKeHHsT U UX
000opy/10BaHus1, HABLIKAMH
NpUMeHeHUs [eTepPMUHUCTUYeCKUX U
BEPOSATHOCTHBIX METO/I0B OLIeHKU
HaJIEXKHOCTH.

I1K-4.5

JeMoHCTpUpyeT 3HaHUs O
Ha/le)KHOCTU MHTeJUIeKTya/IbHbIX
CUCTEM 3JIeKTPOCHA0KeHUST

3HaTh MMOHATHE KOMITJIEKCHOT'O
CBOICTBA Ha/IE)KHOCTh, METO/IbI U
cpezcTBa obecrieueHNst HaIEKHOCTH
UHTEJ/UIeKTYaIbHBIX CHCTEM
3/IEKTPOCHA0XKEHHSI, METO/TbI
JIMarHOCTHUKH 000Py/10BaHMsI CUCTEM
3/IEKTPOCHA0XKEHUSI.

YMeTb aHa/M3UPOBaTh eJUHUUHbIE
CBOMCTBA Ha/IE)KHOCTH, IPUMEHSITh

3/1eKTPOCHA0KeHUsI»




METO/IbI U CPe/ICTBa 0becTieueHust
Ha/IEKHOCTA UHTE/UIEKTYaTbHBIX
CHICTEM 3JIeKTPOCHa0XKeHus,
WCII0/Tb30BaTh METO/IbI IMArHOCTUKH
000py/10BaHUST CHCTEM
3/IEKTPOCHA0XKEHUSI.

Bi1ajieTh HaBBIKY aHaA/MM3a e JUHUUHBIX
CBOWCTB Ha/I&>KHOCTH, HABbIKA
MIPUMeHeHUsI MeTO/IOB 1 CPe/ICTB
obecrieueHHst HaIEXKHOCTH
WHTE/JIeKTya/TbHbIX CUCTEM
3/IEKTPOCHA0>KEeHHsI, HABBIKH
HCII0/Ib30BAHUSI METOZIOB TUATHOCTUKU
000py/10BaHHsT CHCTEM
3/IEKTPOCHA0)KEeHMsI.

2 MecTo aucnun/IvHbl B cTpykTrype OOII

W3yueHune AuCLUIUIMHBI «Hazie)KHOCTh UHTEJIEKTYaIbHbIX CUCTEM 3J1eKTPOCHAOXKeHHs»
Oasupyercsi Ha pe3yjbTaTaX OCBOEHWS CJIEAYIOIUX JAWCHUIUIMH/TIDAKTUK:  «AHamu3
3/IEKTPOIHEPreTUUecKux cucrem», «IIpobsembl pasBuTusi U (GyHKIMOHUpoBaHUs OOC B
COBPEMEHHBIX YC/IOBUSIX»

OucuurnivHa sBAsieTCs TIpeALleCcTBYIOLIed /s JAUCLUIVIMH/TIPAaKTUK: «MuKpoceTy,
WHTe//IeKTya/lbHble CeTU U cyrnepceTw», «ONTUMM3alys UWHTe/UIeKTYa/lbHbIX CUCTEM
3JIEKTPOCHA0XKEHUSI»

3 O0beM AUCIHMILTMHbBI

O6Bem aucHUIuIvHbL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akageMUuyeCcKuil yac COOTBETCTBYeT 45
Buj yueGHo#1 padoThI
MHHYTaM acTPOHOMUUYECKOT0 Yaca)
Bcero Cemectp Ne 3
OO0111ast TPYZA0eMKOCTh IUCIIATITHHBI 108 108
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 26 26
JIEKLINU 13 13
nabopatopHbie pabOThI 0 0
TpakTUYeCcKrue/CeMUHapCKUe 3aHsITUs 13 13
CamocTosTenbHast pabota (B T.4. 46 46
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 110 JUCLIUTIIUHE) JK3aMeH SK3aMeH

4 CTpyKTypa U co/iepKaHue JUCLUII/INHbI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AMCLUT/IUHBI

Cemectp Ne 3



Bujbl KOHTAaKTHOH padoThI
HaumMeHoBaHMe CPC ®dopma
Ne a3jesia ¥ TeMbI Jleiym /1P [13(CEM) TeK ’ ero
n/n pnnﬁzunnnnﬂbl No Ko Ne Ko No Kor. No Ko KOHZ'monﬂ
- UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
HapexxHocTb
CUCTEM
3/71eKTPOCHabKeHU o
1 1: aKTya/bHOCThb 1 2 1 2 3 10
orpoc
TipeMeTa,
OCHOBHbIE
TIOHSATHSI, UCTOPUSL.
IlonsiTe oTKa3.
IIpnunHBI 0TKa30B
2 371eKTpo000opy/A0Ba 5 2 2 9 1 9 YcTHbIN
HUSI CUCTEM orpoc
3/IeKTPOCHAGKEHU
s1.
o =
3 01<"aaaTen1/1 3 2 3 2 2 7 Y CTHBIM
Ha/IE)KHOCTH. omnpoc
Metogpt .
Y CTHBIM
4 onpejiesieHust 4 2 4 2 2 5
. orpoc
HaJE>KHOCTH.
Ob6ecrieuenue
Tpebyemoro
YPOBHS v .
.. CTHBIN
5 HaJIé)KHOCTH 5 2 5 2 2 5
orfpoc
cUcTeM
3/IeKTPOCHA0KEeHU
s1.
Kpurepuu
obecreueHust Y eTHAI
6 Ha/1E)KHOCTH 6 3 6 3 2 10
orpoc
3/IeKTPOCHABKEHU
s1.
ITpomexxyTouHas
P Y 36 DK3ameH
aTTecTalys
Bcero 13 13 82
4.2 Kpartkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH
Cemectp Ne 3
Ne Tema Kpartkoe copep:xaHnue
1 HapexxHocTts cucteM B pamMkax jaHHOM JIeKI[UK PaCKPbIBAtOTCS MOHATHE
9]'[6KTPOCHEI6)K€HI/IHZ Ha,qé)KHOCTI/I, KaK KOMILJIEKCHOT'O CBOMCTBA CUCTEM
dKTYaJ/IbHOCTG IMpeaMeTa, BJIEKTpOCHa6)KeHI/ISI, TMPpUBOJAATCA U
OCHOBHBI€e ITOHATUS, 0XdpPaKTepPHU30BbIBAKOTCA OCHOBHLBIE HPO6J'I€MLI B
HCTOPHUSI. POCCUMCKOM 3/IeKTPO3HEepreTHKe, aKTya/ln3upyolye

npobsieMy obecrieueHus1 Ha/IEXKHOCTH CHCTEM
3/1eKTPOCHA0KeHK s, aeTcsi KpaTKasi ClipaBKa O
PasBUTHN TEOPUH HAZLEKHOCTU U e€ IPUI0KEeHNU B
SHepreTUYeCKUX UCC/IeJOBaHUAX.

2 ITonsaTHe oTkKas. B pamkax jaHHOM JIeKL[MY PaCKpPbIBAETCs ITOHSATHE
[TprurHbI 0TKa30B 0TKa3, oJpobHO 0XapaKTepU30BbIBAKOTCS TPUUMHBI
3/1eKTPO0OOPY/J0BaHHS OTKa30B TeHepupytolriero 060py10BaHus,

CUCTeM o0opy/Ji0BaHUs Ha TPaHC(OPMATOPHBIX MOACTAHLIASX
3/IeKTPOCHA0KeHUsI. Y JINHUY 3JIeKTpOIlepe/iayuu.
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ITokazarenmn
HaZIEXKHOCTHU.

B xofe /ieKkiuy pacCMaTpUBAIOTCS €MHUYUHbBIE U
KOMIT/IeKCHbBIE [T0Ka3aTe/Id HaJi€)KHOCTH 3JIEMEHTOB U
CUCTEM 371eKTPOCHAOKeHHsI.

MeTonp! onpeieneHust
HaAEXHOCTHU.

PaccmaTpuBaeTtcs KiaccUbUKaLs METO/IOB OLIEHKU
(aHamM3a) HAIE>KHOCTH CUCTEM 3/IEKTPOCHAOKEHUS.
[aroTcst arOpuTMbl aHATUTUUECKUX METO/IOB JI/IsT
pellieHus MPaKTUUeCKUX 3a/lau, a UMEeHHO JIOTHKO-
BEPOSITHOCTHOT'O MEeTO/Ia ¥ PUMeHeHHe 0011[eit
TeopeMbl 0 [TOBTOPEHKUH OTBLITOB. JlaeTcs MOHSTHe
CTPYKTYPHOM CXeMbI 110 HaJ|EXXHOCTH U
Pa3HOBU/THOCTH CTPYKTYPHBIX CXEM.

Ob6ecrnieuenue

TpebyemMoro ypoBHs
HaJIEXKHOCTU CHUCTEeM
3/IEKTPOCHA0XKEHUSI.

B pamKkax /IaHHOM JIEKLIMH paCCMaTPUBAIOTCS METO/IbI
U cpefcTBa obecrieueHrsi TpeOyeMOro ypoBHS
Ha/IEKHOCTH CUCTEM 3JIEKTPOCHAOKEeHUS, TaKKe KaK
pe3epBHUpPOBaHKe, COBEPIIIEHCTBOBAHWE KOHCTPYKIIAH
Y MaTepuasioB, KBATM(PUI[UPOBAHHOE U
CBOEBPEMeHHOe MPOBe/IeHre PEMOHTOB
3/1IEKTPOOOOPYZOBaHUs, TEXHUYECKOe 00CTy)KMBaHNe. -
KoHTpos1s ¥ yripaB/ieHUs! MPOL[eCCAaMU.- 3all[UThl U
ABTOMAaTH3aLI1H.

Kputepun obecrieueHust
HaJ1E>KHOCTU
3/IEKTPOCHA0XKEHUSI.

B pamkax /laHHOM JIeKI[UY pacCMaTPUBAIOTCS
BOIIPOCHI 5KOHOMHYECKOM 3¢ heKTUBHOCTH MPU
obecrieueHUH HafIE)KHOCTU CUCTEM
3/IEKTPOCHA0XKeHUSI.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 3

JlabopaTopHbix paboT He TIpelyCMOTPEHO

. Ko/1-Bo akajieMmuuecKux
Ne Tembl NpaKTHUeCKHX (CeMHUHAPCKHX) 3aHATHI
4acoB

1 OCHOBHBIe MIOHATHS, Orpe/ie/ieHHst i TeOpeMbl )
TeOpUU BEePOSITHOCTEH.

2 dopmyJia MOMHOM BEPOSATHOCTH, TeOpeMa rMrnoTes ’
balieca ¥ MX IpUMeHeHHe B 37IeKTPO3HepreTrKe.

3 3aKoHbI pacnpejesneHyst C1y4YalHbIX BeJIMYUH 2
CrpykTypHas QyHKLMS 110 HaE)KHOCTU. AJITOPUTM

4 JIOTUKO-BEPOSITHOCTHOT'O MeTO/1a OLIeHK! 2
Ha/IE>KHOCTH CHICTEM 3JIeKTPOCHa0KeHUsI
[TpumeHeHuMe 0611iell TeOpeMbl O TOBTOPEeHUH

5 OIBITOB /1 OL|eHK! Ha/léKHOCTU CUCTEM 2
3/1eKTPOCHa0KeHUsl.
OnpegeneHre ONTHMaIbHOIO YPOBHS Ha/l€KHOCTH

6 CUCTeM 371eKTPOCHaOKeHUs IIPY TIPOEKTHPOBAHUN 3
pa3BUTHSL.

4.5 CamocTosTesibHasA padora




Cemectp Ne 3

No Buy CPC Ko/1-Bo akageMuuyeckux
4acoB
1 [ToAroTOBKA K MPAKTUYECKUM 3aHSITUSIM 9
7 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 7
(y1abopaTopHBIM paboTam)
3 ITpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 10

B xo/ie mpoBezieHYst 3aHSITUI 10 JUCLUTIIMHE UCTIO/b3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTozbl 00yueHust: JJuckyccus

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHUs JUCIUTIMHBI
5.1 MeToanueckue yKa3aHHUsA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs 10 MPAKTHYECKUM 3aHATHIM

[Tpaktrueckast Nel. OCHOBHBIE IOHATHSI, OTIpeZieJIeHUs] U TeOPeMbl TEOPUM BEPOSITHOCTEH.

1. CobbITHie. BeposATHOCTD COOBITHS

JIrobast HayKa COZEPKUT Psif OCHOBHBIX TOHSATHH, HA KOTOPBIX OHA 06a3upyeTcsi. 'ITO B MOTHOMN
Mepe OTHOCHTCS U K TeOPUU BEPOSITHOCTEH.

[Mog «cobeiTHEM» B Teopuu BepositHOCTel (TB) moHuMaeTtcst Bcsikuid pakT, KOTOPBIH B
pe3yJibTaTe OIbITa MOYKeT TIPOM30MTH UK He TIPon30iTH. Kaxkoe u3 coObITHIA 00/1ajaeT Toi
WM UHOU CTeTIeHbI0 BO3MOXKHOCTH: OJJHH - OOJIbINeH, pyTrue - MeHbIel. UToOb
KOJINUeCTBEHHO CpaBHUBATh MeX/y 000U COOBITHS 10 CTeTIeHU WX BO3MOKHOCTH, OUEBHU/IHO,
HY)KHO C Ka>KJJbIM COOBITHEM CBSI3aTh OTpe/ie/IeHHOE UHCJI0, KOTOpoe TeM Oosibilie, ueM Gosiee
BO3MOXXHO COObITHe. Takoe UMC/I0O Ha30BeM BePOSITHOCTBIO COOBITHsA. TakuM obpa3om,
BEPOSITHOCTh COOBITHS €CTh UUC/IEHHAsi Mepa CTeTrieHd 00beKTUBHON BO3MO>KHOCTH 3TOTO
cobbiTHs. [ToHsATHE BepOSTHOCTH COOBITHSI B CAaMOI CBOEI OCHOBE CBSI3aHO C OTIBITHBIM,
MIPaKTUYECKUM TIOHSTHEM YaCTOThI COOBITHSI.

CpaBHHBasi MeXXly cO00M pa3uuHble COOBITHS 10 CTEITeHH UX BO3MOXXHOCTH HEOOXOAUMO
YCTaHOBUTh KaKyl0-TO eJUHULTY M3MepeHUsi. B KauecTBe Tako eJUHUIIbI U3MepeHUsT
€CTeCTBEHHO MPHUHSTb BePOSITHOCTh JOCTOBEPHOT'O COOBITHS, T. €. TAKOTO COOBITHSI, KOTOPOe B
pe3y/bTaTe OMbiTa HEIIPeMeHHO /I0/KHO MPOU30UTH.

[ocToBepHbIM Ha3biBaeTcsi coObITHe U, KOTOpOe B pe3yJbTaTe OMbITa HeTPeMeHHO 10/DKHO
TIPOM30MTH.

[TpuMep AOCTOBEPHOTO COOBITHS - Harpy3ka (TOK) HOpMa/ibHO paboTarorei CUCTeMBI
3/IEKTPOCHA0XKeHUs 00s13aTe/TbHO Oy1eT O0JIbIIe HYJIS U 3TO SIB/ISETCS COOBITUEM /I0CTOBEPHBIM.
[TpOTHBOIIO/IOXKHOCTBIO 110 OTHOIIIEHHUIO K JOCTOBEDHOMY COOBITHIO SIBJ/ISIETCS HEBO3MOKHOE
coObITHeE, T. €. TaKoe COObITHE, KOTOPOe B JAHHOM OITbITE HE MOKET MPOU30MTH.
HeB03MOXXHBIM Ha3bIBaeTCsi COObITHE V, KOTOPOe B pe3yJibTaTe OMbITa He MOXKeT TIPOU30UTH.
[Tprumep HEBO3MO>KHOTO COOBITHS - Harpy3kKa HOPMabHO PabOTarOIIel CHCTEMBI
3/IEKTPOCHA0>KeHUST He MOKeT ObITh 00JIbIlIe CYMMBbI Harpy30K, MPUCOeIMHEHHBIX K CUCTEMe
niotpebuTesniei. EcTecTBeHHO HEBO3MOKHOMY COOBITHIO TPUITHCATH BEPOSTHOCTb, PaBHYO HYJIIO.
BeposiTHOCTE /11060T0 COOBITHSI A 3aK/TtoueHa Mexkay O u 1.

0<P(A)<1

[TosiHOM rpyTITION COOLITHM Ha3bIBAeTCS HECKOJ/ILKO COOBITUI TaKHX, UTO B Pe3y/ibTaTe OIbITa
HEeTPeMEeHHO [JOJDKHO MPOU30MTH XOTs Obl OJJHO U3 HUX.

HeckobKo coOBITHI Ha3bIBAIOTCSI HECOBMECTHBIMH B JAHHOM OITbITe, €C/I HUKaKue /[Ba U3 HUX
He MOT'YT TIOSIBUThCSI BMeCTe.

HeckobKo coOBITH B JAHHOM OITbITE Ha3bIBAIOTCSI PABHOBO3MOKHBIMH, €CJIH TI0 YC/IOBUSIM
CUMMETPUH eCTh OCHOBAHUSI CUMTAThb, UTO HU OZIHO U3 3THUX COOBITHH He SIB/ISeTCSI 00bEKTUBHO

6



Gosiee BO3MOXKHBIM, UeM JIpyTHe.

YacroTa, UM CTaTUCTUUECKasi BEPOSITHOCTb, COOBITUS

Ecnmm npounsBesieHa cepysi U3 N OIBITOB, B K&XK/I0M U3 KOTOPBIX MOIJIO ITOSIBUTHCSI WA He
TIOSIBUTHCSI HEKOTOpOe COObITHe A, TO UaCTOTOMN COObITUS A B JaHHON CepUU OTBITOB
Ha3bIBAeTCsl OTHOLLIEHNE UKC/Ia OTbITOB, B KOTOPBIX TOSIBU/IOCH COOBITHE A. K 001IeMy uncity
TIPOU3BE/I€HHBIX OIIbITOB.

YacToTy coOBITHIA TaK)Ke Ha3bIBAIOT €r0 CTaTUCTUYECKON BEPOSITHOCTBIO WK BEPOSITHOCTHIO.
P(A)=m/n

rJle M—YKCJ/IO MOsiB/IeHUH COOBbITHs A, n-o01riee UMC/I0 POX3BeIeHHBIX OTTBITOB.
BeposiTHOCTE /1060T0 COOBITHSI A 3aK/TtoueHa Mexkay O u 1.

0<P(A)<1

[Tpu HeGO/IBIIIOM UKC/Ie OIBITOB YaCTOTa COOBITHSI HOCUT B 3HAUUTEIbHOM Mepe C/TyuaitHbIi
XapakTep ¥ MOXKeT 3aMeTHO U3MEeHSITbCSI OT OJJHOU IPYIIIBI ONBITOB K AApyrou. [1pu yBemmuennn
Y1C/ia OTILITOB YacTOTa COObITHS BCe Hosiee TepsieT CBOU C/TyualiHbIN XapakTep, MPOsiB/IseT
TeHJIeHL[MI0 CTaOM/TM3UPOBATHCS, TPUOMDKASACH C He3HAUUTE/TEHBIMU KOJ/Ie0aHUSMU K HEKOTOPOH
CpeJiHel, MOCTOSIHHOM BeJIMUUHE - er0 BepOsITHOCTH.

ITpumep:

1. B smike Haxogutcsi 100 uzosnsitopoB, 10 13 HUuX 6pakoBaHHbIX. HaliTh BepOSITHOCTH TOTO,
YTO B3SITBIM MEPBbII U30/SITOP Oy/1eT NCTIPaBHBIM.

Pemenue:

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

TeopemMa YMHO>XeHHsI BEpPOSITHOCTEN

[Ipexxze, ueM HauaThb U3/1araTb TEOPEMy- YMHOXXEHHSI BePOSTHOCTEM, BBeJleM elle 0/ "HO
TIOHSITHE: TIOHSTHE O He3aBUCUMBIX U 3aBUCUMBIX COOBITHSIX.

CobbITHe A Ha3bIBaeTCsl He3aBUCUMBIM OT COOBITHS B, ec/ii BepOSITHOCTb COOBI-THSI A He
3aBUCHUT OT TOTO, TIPOU30ILII0 COObITHE B 1 HeT.

Co0ObITHe A Ha3bIBaeTCs 3aBUCUMBIM OT COOBITHSI B, eci BepOSATHOCTL COOBITHS A MEHSIeTCS B
3aBUCUMOCTH OT TOTO, TIPOU301II0 COObITHE B 1u HeT.

IIpumepsl

1. OmnbIT COCTOUT B OpOCAaHUM BYX MOHET U pacCMaTPUBAIOTCSI COOBITHS:

A - nosiBnieHue repOa Ha MepBOM MOHeTe.

B - nosisneHue repba Ha BTOPOI MOHeTe.

B maHHOM ciydae BepOSITHOCTb COOBITHSI A He 3aBUCUT OT TOTO, TIPOU30ILII0 COObITHE B mmn
HeT. CniejoBaTe/IbHO COObITHE A He3aBUCHUMO OT COOBITHS B.

2. B ypHe f1Ba OesbIx 11apa ¥ OiWH uepHbIi. [IBa nija BEIHUMAIOT U3 YPHBI 110 OI"HOMY
mapy. PaccMaTpuBatoTesi cOObITHS:

A - mosiBneHue 6e0ro 1mapa y nepBoro Jimra.

B - nosiBneHue 6esioro 1iapa y BTOpOro Jiura.

BeposiTHOCTE COOBITHS A, €C/Ti OTIBIT HAUMHAET TepBoe JKLo, OyaeT paBHa 2/3. Ecii onbiT
HauvHaeT BTOPOe JIML[0, B pe3yJibTaTe KOTOPOT'O MPOU30IIL/IO COObITHE B. TO BePOSITHOCTD
cobObITHst A cTaHOBUTCS paBHOM 1/2. OTcroza ciiefiyeT, 9to coObITHe A 3aBUCHUT OT COObITHS B.
BeposiTHOCTB COOBITHSI A. BbIUKC/IEHHAs! TIPU YCJIOBUM, UTO MUMEJIO MeCTO Jipyroe co—0biTHe B,
Ha3bIBAETCs YC/IOBHOW BEPOSITHOCTBIO COOBITHSI A M1 0003HaUaeTCst

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

Teneps chopMyupyeM TeopeMy YMHO)KeHHsI BePOSITHOCTEH.
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BeposiTHOCTE TTpOM3Be/ieH st IBYX COOBITHIT paBHA MPOM3Be/IEHUI0 BEPOSITHOCTH OJHOTO U3 HUX
Ha YCJIOBHYIO BePOSTHOCTb [IPYrOro, BEIUKMC/EHHYO NIPU YC/I0BUH, UTO [1ePBOE NMe/I0 MeCTO:

[Tpu npuMeHeHUM TeopeMbl YMHOKeHUs1 6e3pa3/InuHo, Kakoe 13 coObIThii A U B cuurtaTh
NepBbIM, a KaKoe BTOPbIM, U TEOPEMY YMHO>KEeHHSI MOYKHO 3alicaTh U B TaKOM BUIe:
CnepctBue l. Ecm cobpiTvie A He 3aBUCUT OT cOObITHS B, TO 11 coObITHE B He 3aBUCHUT OT
coObITHs A.

B camowm fene, mycThb jaHO, UTO COOBITHE A He 3aBUCHT OT B. T. e.

TpebyeTcst joKa3aTh, UTO U COObITHE B He 3aBUCUT OT A, T. e.

Harmuiiem TeopeMy YMHO>KeHHSI BEPOSATHOCTel B ZIBYX hopMax:
Otkyza
WU COTJIacHO ycioBUio (3)

M3 Moc/ieJHEr0 BbIpa’>KeHHud CiiejyeT, 4UTOo

4TO 1 TpebOoBanoCh f0Kas3aTh.

U3 cnepcTBus 1 ciiefiyeT, 4TO 3aBUCHMOCTD WJTH HE3aBUCHMOCTh COOBITUM BCer/ja B3aMHBI.
[To3TOMYy MO>KHO Z]aTh HOBOE OTpe/iesieHre He3aBUCUMBIX COOBITHIA.

[1Ba coObITHS Ha3bIBAIOTCSI HE3aBUCUMBIMU, €CJTH TIOSIB/IEHHEe O/IHOTO M3 HUX He N3MeHsIeT
BEpPOSITHOCTHU TOSIBJIEHUS [|PYTOro.

[ToHsiTHe He3aBUCUMOCTH COOBITHIA MOXKET OBITh PacIpOCTPaHEHO Ha JIF0O0e YMCI0 COOBITHA.
HeckonbKo coOBITHI Ha3bIBAIOTCS He3aBUCUMbBIMH, eC/v J1I000e U3 HUX He 3aBUCHUT OT JItoOoi
COBOKYITHOCTH OCTa/IbHBIX.

CnenctBue 2. BeposiTHOCTH IpOM3Be/leHNs IBYX He3aBUCHUMBIX COOBITUM paBHA MPOW3Be/|eHUI0
BEPOSITHOCTeN 3THUX COOBITHH.

OTO c/ieicTBYe BbITEKaeT U3 Orpe/ie/ieHurs1 He3aBUCUMBIX cOObITUi. TeopeMa yMHOXeHHsI
BepOSITHOCTel MOXKeT ObITh 000011IeHa Ha C/Tydaii MPOM3BO/ILHOTO UKc/ia COObITHIL. B 0b1iem
BU/le OHa (POPMY/TUPYeTCs TaK.

BeposiTHOCTB TTpOM3Be/|eHNsT HeCKOJTBKMX COOBITHH PaBHA MPOM3BE/IEHHUI0 BEPOSITHOCTEN ITHX
COOBITUH, TIPUYEM BEPOSITHOCTb KaXK/I0TO C/Ie/IyOILero HO MOPSKY COOBITHSI BEIUMC/ISIETCS TIPU
YCJIOBUH, UTO BCe NIPe/ibIyllrie UMeId MeCTO:

17151 He3aBUCUMBIX COOBITUI TeOopeMa YIIpPOIaeTCsi U IPUHUMAaeT BUJL:

T.€. BEPOSITHOCTB TIPOM3Be/IeHHsI He3aBUCHUMbIX COOBITHM paBHA TIPOM3BeIeHHIO BEPOSITHOCTEH
3TUX COOBITHH.

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

ITpumep.

Vmeem pacripegenrenbHbiii MyHKT (PII) ¢ 4eThIpbMS OTXOASLIMMY JIMHUSMU K TTOTPeOUTe M
(I1). TToTpebuTeny UMerOT HOMUHa/IBHYO Harpy3ky: I11 - 20 kBT: I12 - 30 kBT: I13 - 20 kBT: I14
- 30 kBT. BeposTHOCTH BKJIFOUEHHOTO COCTOSIHHSI 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 A/ist
pereHus 3aJaun Ucrosib3yeM dpopmysy (11). O6o3Haurm yepe3 A coOBITHe TIOTHOW 3arpy3Ku
nutaroitjero PIT kabesnsi. Torza

W3 mpyiMepa BU/THO, UTO XOTSI BEPOSITHOCTH PabOThI KaXK/J0r0 MOTPeOUTESIsI B OT/AETbHOCTH
JIOCTaTOUHO BEJIMKH, BEPOSITHOCTh JKe OZIHOBPEMEHHOM paboThI BCeX UeThIpeX MoTpebuTesneld Ha
TIOPSIIOK HIDKE. DTO 00CTOSITEILCTBO CJIe/[yeT YUUTHIBATh MPU BLIOOPe Kabesiel 1
371eKTPO000PYAOBaHKSI.



Ha nipakTiKe CpaBHUTEBHO PeJKO BCTPEUArOTCs 33/1aui, B KOTOPBIX HY)KHO MPUMEHSITh TOJTBKO

TEOpeMY CJIO)KEHUS U/TU TOJIbKO TeOpeMY YMHOKeHHs BeposiTHOCTel. OObIYHO 00e TeopeMbI

TIPUXO/IUTCSI TIPUMEHSITh COBMeCTHO. [1pu 3TOM, uaiiie Bcero, COObITHe, BEPOSTHOCTb KOTOPOTO
TpebyeTcsi  Ompe/e/uThb, TIPe/ICTAB/ISIETCS B BU/IE CYMMbI HECKOJTbKUX HECOBMECTHBIX

COOBITHI (BapUAHTOB IAHHOT'O COOBITHS), KaXK/I0€ U3 KOTOPHIX B CBOIO OUEPEe/b SIBJISIETCS
TIPOU3BEIeHHEM COOBITUH.

ITpumep.

OKCKaBaTop MPOU3BOJUT BCKPBITHE Kabe/bHOU TpaHIer. [Ipy 3TOM OH TP pa3a KOBIIIOM
3arjenun Kabesb. BepossTHOCTH OBpesxieHNst Kaberst Tipu repBoM 3arjeriennu P1 = 0,4; npu
BTOpPOM - P2 = 0,5: ipu Tpetbem — P3 = 0,7.

HaiiTi BeposITHOCTB TOTO, UTO B pe3y/bTaTe ITUX TPeX 3arieryieH|ii Kabesb OyeT MoBpeXKeH:

a) POBHO O/IH pa3;

0) xoTst OBI OJJHU pa3.

Pererue. PaccMoTpyM coObITHE A - POBHO OZIHO MOBpeXXKAeHHe. ITO COObITHE MOKET

OCYIIIeCTBUTHCSI HECKOJIBKMMU CII0co0amu, T. e. pacrazZiaeTcsi Ha HeCKOIbKO HeCOBMECTHBIX
BapHaHTOB: MOXKET OBbITh MOBPEX/eHHe TTPU TIePBOM 3alleTJIEHUH, a BTOPOE U TPeThe 3alleTyieHre
o6o1110Cch 6e3 MOBPEXKAEHUH; T MOXKET ObITh TIOBPEXK/eHNe TIPH BTOPOM 3arlellyieHnH, a
TIepBO€ U TPEThe 3allell/IeHue He MPUBEJIO K MOBPEXXAEHHI0; UM, HAaKOHEL], MOXET ObITh
TIOBpe)K/IeHHe TIPH TPeTheM 3aliell/IeH|H, a TIPY TIePBOM 1 BTOPOM 3aljellyIeHUsIX 0001110ch Oe3
nioBpexxieHnid. CriejoBaTeNbHO.
rge Al, A2, A3 - mOBpeX/ieHHs [P NepBOM, BTOPOM H TpeTheM 3atjervienusx; Al, A2, A3 -
TIPOTHUBOIIOJIOXKHBIE COOBITHSI.

[TpuMmeHsisi TeOpeMBbI CII0’KEHUSI M YMHOKEHHST BePOSITHOCTEH 1 TI0/Tb3YsICh CBOWCTBOM
TIPOTHUBOIIOJIOXHBIX COOBITHIA, HAXOAVM:

PaccmoTpum cobeitie B - xoTst 661 01HO TIOBpekieHre Kaberst. [1o/ib3ysich TeM ke rpremMom,
KOTOpBIH OB/ TPUMEHEH BhIILIE, ¥ TEMH )Ke 0003HaueHUsIMU, MOYKHO TPe/ICTaBUTh COObITHE B B
BHU/Ie CYMMbI HECOBMECTHBIX BAPUAHTOB:

Ianee He0OXOIUMO HAWTH BEPOSITHOCTh K&)XK/[OT'0 BApDUAHTA 10 TeOPeMe YMHOKEHHS U BCe 3TU
BEPOSITHOCTH CJI0KUTb. OJHAKO TaKOW My Th PelleHus 3a[jauil JOCTaTOYHO TPYAOeMKHUH. 371eCh
1jesieco06pa3Ho OT MPsSIMOT0 COOBITHSI B miepeiiTy K TIPOTUBOMONI0XHOMY:

B - v offHOTO TTOBpEXXAEeHNs Kabes.

OueBuHO:

ITo TeopeMe yMHOKeHUsI

Ha faHHOM mpumepe MpoW/ITFOCTPHUPOBaH MPUHLIUI 1ie/iec000pa3HOCTU TIpUMeHeHust
TIPOTUBOTIOJIOXHBIX COOBITHI B TEOPUH BEPOSITHOCTEN. Ero MO>KHO c(hopMyTMpOBaTh
clefyromM obpasom.

Ec/iu mpoTHBOIMOI0KHOE COOBITHE pacriajjaeTcsi 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 1o/iHOM BepOSITHOCTU, TeopeMa ruroTe3 baiieca u ux
TIpYMeHeHVe B 3JIeKTPO3HepreTuke.

dopmyJia MOTHOM BEPOSITHOCTH

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

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

00pa3yroIyX MOHYH0 FPYIIY HECOBMECTHBIX COObITUN. ByiemM 3Ti coObITHSI Ha3bIBaTh
TUIIOTe3aMHU.

Tak kak rurnore3sl H1, H2, ..., Hn o6pa3yroT nosiHyto rpyrimny, To coObITre A MOXKeT MOSIBUTHCS
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TOJIBKO B KOMOWHAIMU C KAaKOW-TMO0 U3 ITUX TMIIOTe3:

Tak kak runotessl H1, H2, ..., Hn HecoBmecTHBI, TO 1 KoMOuHarmu H1A + H2A+ ... + HnA
TaK)Ke HeCOBMeCTHbI. [IpUMeHsisi K HUM TeopeMy CJIOKeHUs! BePOSITHOCTEH, TTOJTyYUM:
[TpumeHsist K coObiTHIO HiA Teopemy yMHOXeHMSI, TTOJTyUUM:

Nm

[TonyuenHast popmyna (5) v ectb hopmyJia MOJHON BepOSITHOCTH.

[Tpumep. Bpose nvHum snekrponepesaun (JISI1) npoucxoaut Tpu rpo3oBeIX pa3psza.
BepositHocTe nonazganus B JIDIT nepBoro rpo3osoro paspsza pasHa 0.4; Broporo - 0.5; TpeTbero
- 0,7. JIDII BBIXOAUT U3 CTPOS IIPU OLHOM I0TaJaHUK MOTHUM C BepPOATHOCTBIO 0.2; Ipy JBYX
Nona/laHusIX C BepoATHOCTHIO 0.6 U IpU TpeXx MomnajlaHusiX C BepoATHOCTHIO 1,0.

Haliti BeposiTHOCTB TOrO, UTO B pe3yJ/ibTaTe IpO30BBIX pa3psAfos JIOII Beiia u3 cTpos.
Pemenne. PaccMOTpUM UeThbIpe TUIOTE3bI:

Ho - B JIDII He 1niomnasio HU OHOT0 TPO30BOTr0 pas3psja;

H1 - B JIDII nonasn oauH paspsiz MOJHUY;

H2-g JIDII nonasio aBa pa3psiza MOJIHUY;

H3 - B JIDII nomnaso tpu paspsijja MOJIHUH.

OueBHHO, YTO 3TH TUIOTE3bI UMEIOT MECTO TIPU CJIeIIOLIIX COUeTaHUsIX COOBITHH,
00pa3yroIx HeCKOJIbKO HeCOBMECTHBIX BADUAHTOB:

rae B1; B2; B3 - nonaganve moyinuu B JISIT nmpu mepBoM, BTOPOM ¥ TPETbEM I'PO30BOM paspsijie
COOTBETCTBEHHO.

[Tosib3ysch TeopeMaMU CJIO>KeHHs, YMHOXKEHUsI ¥ CBOMCTBOM TIPOTHUBOITOIOXKHBIX COOBITHH,
HauJieM BepOSITHOCTU 3THX TUIOTe3.

YcioBHBIE BepOSITHOCTH COOBITHSI A (BbIXOZ U3 cTpost JISII) npu 3TUX TUIIOTe3aX PaBHbI:
[TpumeHsist popmyJTy TOTHOM BEpPOSITHOCTH, TTOTYUUM:

U3 pe3ynbTaToB pacueTa BUAHO, UTO MEPBYIO rUoTe3y Ho Mo)KHO ObI0 ObI HEe pacCMaTpHBaTh,
TaK KaK COOTBETCTBYIOILI[MI UjieH B (hopmyJie MOTHOM BepOsiTHOCTH obpaiiiaeTcsi B Hy/b. Tak
00BIYHO ¥ TTOCTYTAOT TIPY TIPUMEHEeHHH (POPMYJIbI TTOJTHOW BEPOSITHOCTH, paCCMaTpHBast He
TIOJIHYIO TPYIIITy HECOBMECTHBIX THUTIOTe3, a TOJILKO Te U3 HUX, MPH KOTOPBIX JJaHHOe COOLITHEe
BO3MOJKHO.

Teopema runote3 (dbopmysa belieca)

CrnezcTBreM TeopeMbl yMHOXKeHUsI U OPMYJIbI TIOJTHOW BEepOSITHOCTH SIB/ISIETCSI TaK Ha3biBaeMasi
TeopeMa rurnotes3 unum ¢popmya belieca.

ITocTaBuMm 3azauy.

Nmeetcs nosHas rpynma HecoBmecTHbIX runote3s H1, H2, Hn. BepostHoCcTH 3TUX rumnores 7o
onbITa U3BECTHBI U paBHbI cooTBeTcTBeHHO P(H1), P(H2),...,P(Hn). IIpon3BezeH omnebIT, B
pe3yJibTaTe KOTOPOTO UMeJIo MecTo coObiTHe A. CripaliMBaeTcs, Kak C/ieZlyeT U3MeHUTh
BEPOSITHOCTH THIIOTE3 B CBSI3M C TIOSIBJIEHUEM 3TOTO COOBITHS?

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

N3 TeopeMbl yMHOKEHUSI UMeeM:

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

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

Bripaxkast P(A) ¢ momor1bto ¢opMyJibl [TOJIHOM BEPOSITHOCTH (5), UMeeM:

®opmyia (8) 1 HocuT Ha3BaHue (hopMysibl belieca Uiy TeopeMbl TUIIOTES.
IT p u M e p. Kabesnb, mutatommyii TpaHCOPMATOPHYIO MOJCTaHLIMIO, paboTaeT B IByX pe’KUMax:
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a) HOMHHAJ/IbHOM;

0) c meperpy3Ko.

[TepBriii pexkum paboTs! coctasrsieT 80 % BpeMeHH KCITyaTalyH, a BTopou - 20 %.
BeposiTHOCTh BbIX0/ia Kabesisi U3 CTPOsi B TeueHUe BpeMeHH t B HOMHUHa/IbHOM pekume paBHa 0.1;
BO BTOpOM - 0.7.

Hautu:
1. BeposiTHOCTB BbIX0/a Kabesst U3 CTPOsi B TeueHre BPeMEHH t.
2. Kabesb Boitien u3 crposi. KakoBa BepOSITHOCTB TOTO, UTO OH BbILLIeN U3 CTPOst paboTasi B

[IePBOM peXume?

Perervie. Bo3MOXXHBI ZIBe TUITIOTE3bI:

H1 - paboTa kabesisi B HOMUHAIBHOM PEXUME;
H2 - pabota kabensi B peXxrime reperpy3Ku.
BeposiTHOCTH 3THUX TUIIOTe3 /IO OTIbITa:

BepositHocTh coOBITHSI A (BBIXOZ Kabessi U3 CTPOsi) TIPY 3TUX TUTIOTe3aX PaBHBIL:

Wcnonb3ys dopmyny NoMHOM BeposiTHOCTH (5), Oripe/iesisieM BepOSITHOCTb BbIX0/ja Kabers 13
CTpOs B TeueHHe BpeMeHHU t

BeposiTHOCTB TOT0, UTO Kabesb BbIllies U3 CTPosi, paboTasi B Ie€PBOM peXXUMe, OTpe/iesTUM 10
dbopmyiie betieca (8)

[Tpaktueckas Ne 3. 3aKOHBI pacrnpe/ienieHyst ClTy4YalHbIX BeJTIMUUH.

OpHMM 13 OCHOBHBIX ITOHATUU TeOPHY BEPOSITHOCTEH SIBJISIeTCS [IOHSATHE C/IyYaliHOU BeJIMYMHBI.
CnyuaiiHOW BeJTMUMHOM Ha3bIBalOT BeJIMUKMHY, KOTOpPasi B pe3y/bTaTe UCIbITaHUS IPUMET OZHO U
TOJILKO OJJHO BO3MOJKHOE 3HaueHue, Harlepe/, He U3BeCTHOe U 3aBUCSLLee OT Cy4YalHbIX PUUMH,
KOTODbIe 3apaHee He MOTYT ObITh yUTeHBbI.

[TpumepsI: KOTMYECTBO OTKA30B B CHCTEMeE 3/IeKTPOCHA0KeHHs 3a MeCsIL], BpeMsi peMOHTa
OTKa3saBlllero 000pyZioBaHusl, CyMMapHasi Harpyska rotpebutesnei u T.J.

CnyyaliHasi Be/IMUMHA Ha3bIBaeTCs JUCKPETHOM, eCc/ld OHa PUHUMaeT OT/e/bHbIe,
M30/IMpPOBaHHbIe BO3MOJKHbIE 3HAUEHUsI C OTpe/ie/IeHHbIMU BEPOSITHOCTSIMHU.

CnyyaliHasi Be/IMUMHA Ha3bIBaeTCsl HEPephIBHOM, eC/IM OHA TIPYHUMaeT BCe 3HaueHUs 13
HEKOTOPOT0 KOHEUHOro Ui 6eCKOHeUHOTo TIPOMesKyTKa.

Psap pacnipesienienyss. MHOTrOyrosibHUK pacripeie/ieHus

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

PaccMoTpuM IMCKpPeTHYIO C/lydaliHyr0 BeTMUMHY X C BO3MOKHBIMU 3HaueHusiMu X1, X2, ..., Xn.
Kaxzioe 13 3TUX 3HaUeHU BO3MOJKHO, HO He JJOCTOBEPHO, U BeIMYMHA X MOXKeT [PUHSTh
KaK/l0e 13 HUX C HEKOTOPOW BepOATHOCTHIO. B pe3y/bTare onbiTa BelMuMHa X MPUMET OZHO U3
3THX 3HaUeHUH MTOJTHOM TPyl HECOBMECTHBIX COOBITHIA:

O603HauMM BepOSITHOCTH 3TUX COOBITHI OykBaMu P € COOTBETCTBYIOIMMU UH/IEKCAMHU:
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 OyZieT MO/THOCTBIO OIMCAHA C BePOSITHOCTHOM TOYKH 3peHHus,
€CJIM MbI 33/IaZIUM 3TO pacripefiesieHue, T. e. B TOUHOCTU yKa)keM, Kakoi BepOSITHOCTbIO 00/1a/jaeT
Kaxzgoe u3 cobpitrii (cM. opmyry (1)). STUM MBI yCTaHOBUM TaK Ha3bIBaeMbIii 3aKOH
pacripe/ie/ieHust C/TyuaiiHOW BeJTMUMHBI.

3aKOHOM pacrpe/iesieHHst Cl1y4aliHOW BeJIMYMHbI Ha3bIBaeTCsl BCSIKOe COOTHOILIEHUe,
yCTaHaB/IMBaoLL[ee CBSI3b MeX/1y BO3MOKHBIMU 3HAUEHHUSIMU C/Ty4ailiHOM BeJIMUMHBI U
COOTBETCTBYIOLIUMU MM BEPOSITHOCTSIMHU.
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I[Mpocreiiieli hopMoii 3a7iaHusI 3aKOHA pacTipe/ieieHust SBseTcs Tabumia:

Takyto TabsMLly Ha3bIBAIOT PsiIOM pacripe/ie/ieHust CTy4aiiHOW BeJTMUMHbI. 3HAaUeHUS
TipYBe/ieHHbIe B TabMile MOXKHO Tpe/iCTaBUTh B rpaduuecKoM BUie puc.1, a omydyeHHast
¢urypa OyzeT Ha3pIBaTHCSI MHOTOYTOJILHUKOM pacIipeZie/ieHus C/Ty9aiiHOM Be/TMYHUHBL.

Puric. MHOroyrosibHUK pacrnpezeneHyst CIy4alHOM Be/TMUMHBI

st HempepbIBHOM C/Ty4aliHOU BeJIMUMHBI He CYLL[eCTBYeT Psifia pacripefiesieHui U
COOTBETCTBEHHO MHOI'OYTO/IbHUKA pacripesiesieHUi. CyliecTByeT Tak Ha3blBaeMoe
«pacripefie/ieH1e BepOsITHOCTeN».

711 Ko/MueCcTBEHHOM XapaKTePUCTUKU 3TOT0 pacIipe/ie/ieH st BepOSITHOCTeH yA00HO
TI0/Tb30BaThCs1 He BEPOSTHOCTHIO COOBITHSL X= X, @ BEPOSITHOCTBIO COOBITHS X X, T/IE X -
HeKOTopasi TeKyllasi lepeMeHHast. BeposiTHOCTb 3TOro cOObITHS, OUeBH/IHO, 3aBUCHUT OT X, eCTh
HeKoTopasi yHKLHs OT X. OTa QyHKLMS Ha3bIBaeTCsl (PyHKLIMEN pacripesiesieHus C/lyyaitHOM
BesmMunHbI X 1 0603Havaercs F(x):

OyHKIMIO pacripefiesieHust F(X) uHorja Ha3bIBalOT TaKXKe UHTerpaibHOU (PyHKI[Hen
pacripeziesieHuUsi Wi UHTerpajibHbIM 3aKOHOM pacripefiesieHusl.

DyHKLMA pacrpe/iesieHus - caMasi yHUBepcajibHasi XapaKTeprUCTHKa CIy4alHoW BelruurHbl. OHa
CYLLeCTBYeT Kak [I/isl IUCKPeTHBIX C/IyuyaliHbIX BeJIMUWH, TaK U [Jis HellpepbIBHbIX. DyHKIUs
pacripeziesieHus IOJTHOCTBIO XapaKTepu3yeT C/IyYaliHy0 BeJIMUYMHY C BEPOSITHOCTHOU TOUKH
3peHus, T. e. SIB/IIeTCsl OTHOUM U3 JOpPM 3aKOHA pacripe/ie/ieHus.

®dyHK1Ms pacrpeiesieHus 000 AUCKPETHOM BeJTMUMHBI BCEr/ja eCTh pa3pbiBHasi CTyTreHYaTast
dbyHK1us puc.2a. [To Mepe yBeMueHHs YKic/ia BO3SMOXKHBIX CTy4aliHOM BeTMUMHbBI (QYHKIUS
CriakuBaeTcsi puc.20., ¥ B UTOTe CTy4yaiiHasi AUCKpeTHasl BeJITMYMHA CTAHOBUTCSI HeTpephIBHOM,
a eé (yHKLMS pacripeiesieHUsi K HelpepbIBHOW (DyHKLIWH.

Prc.®yHkumn pacnpeziesieHus C1y4alHbIX BeJIMUUH
[TnoTHOCTH pacripe/ieneHus
Vimeetcst HerpephIBHasA ClydyaiiHasi BeMurHa € X ¢ ¢pyHkuel pacnpegenenus F(X) puc.

Puc. ®ynkuuda pacripeziesieHus
Bbruncium BeposITHOCTD TOMa/jaHusl C/1ydyaiHOM BeJIMYMHbI X Ha y4acTOK OT X 10 X+AX.

T.e. IpypaleHre (PyHKLUMY pacrpesesieHusl Ha 3TOM yJacTKe.

PaccMmoTpyM OTHOIIeHMe 5TOW BePOSITHOCTU K JJIMHE y4acTKa, T.e. CPeJHIOK BepOSITHOCTh
TIPUXOZSILYIOCS Ha eJUHULY JIJTMHBI HAa 3TOM yuyacTKe U 6yzieM npubsmxkatb AX K Hy/t0. B
TnipeZieJie MOJIy4YrM MPOU3BOJHYIO OT GYHKLIMU pacrnpezesieHust:

O0603HauUM:

[MonyuenHast ¢pyHkuus f(X) Ha3pIBaeTCs MJIOTHOCTBIO pacnpeziesieHust Win Mo-ApyroMy
TJIOTHOCTBIO BePOSITHOCTH HeTpepbIBHOW ciiyuaiiHol BesinunHbl X. IHora pyHkuio f(x)
Ha3bIBaOT «JuddepeHMaTbHON (QYHKLMeHN pacrpesieneHus» UK «auddepeHLuanTbHbIM
3aKOHOM pacIpe/ie/leHHs» BeJIMYHUHbI X.

Kpusasi, n3o06paarolrias 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 BEJIMUYMH.

3aKOHbI pacrpeziesieHUst CTy4aliHbIX BeJIMUMH B 3a/jauax HaZlé)KHOCTH 371eKTPOCHa0KeH st
PaccMoTpuM 3aKOHBI pacripe/iesieHust CTyYaillHbIX BeTMYMH, KOTOPbIe TIOMyYn/Iid HauboJibiee
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pacrmpocTpaHeHue TPy pellieHnH 3a/1a4 HaJ|EKHOCTH dyieKTpocHabkenus (33C).
buHOMManbHOe pacrpe/esneHye

B cucremax ssekTpocHabkeHus 111 HOpMaibHOTO (PYHKITMOHMPOBAHKS, TTOBBILLIEHNS
Ha/|e)KHOCTHU 3KCIUlyaTaly ¥ CO3JaHusl ONITUMA/IbHOT'O pe3epBa CTPeMSTCS 10 BO3MOKHOCTH
WCII0/Tb30BaTh O/IHOTUITHOE 000pYyAOBaHKe (BBIKTFOUATe M, TPAaHC(OPMAaTOPbI, IPUBO—/ja U T.
1.). 3To 060py/j0BaHHE MOXKeT HaXOUTHCSI B UCKJTFOYAIOILeM JIPYT Apyra COCTOSTHUSIX
(MCrIpaBHO UM HEUCTIPABHO, BK/IFOUEHO WX BBIK/IFOUEHO U T. [.).

Ecii mpor3BoAUTCS N HE3aBUCUMBIX OTIBITOB, B Ka)K0M U3 KOTOPBIX COOBITHE A TTOSIBUTCS C
BEPOSITHOCTBIO P, TO BEPOSITHOCTD TOTO, UTO COOBITHE A TIOSIBUTCS POBHO M pa3 BHIPAKAeTCs

dhopmyJioi:

- YMCJIO C/laraeMbIX BU/Ia WM KOIQULIMEHT pa3oxKeHusi OMHOMaA , WieHbl pa3/ioyKeHust
KOTOPOTO TIPe/ICTAB/ISIIOT COO0M BEPOSITHOCTH , T03TOMY JIaHHOE pacripeZie/ieHre Ha3bIBaeTC sl
OMHOMHUABHBIM pacripe/ie/ieHueM.

[anHasi popmyna HOCUT Ha3BaHUe GopMmyJbl bepHysn.
IIpumep:

VveeM n=4 o/jiHaKOBBIX 3/1eKTpOBUTaTe s 10 TEXHOMOTrMUeCKUM yC/IOBUSIM KaXK/IbIi
3/IEKTPOZBUTATENIb MOXKET OBITh BKJIFOUEH C BepoATHOCTHI0 P=0,4 1 ObITh BbIK/TIOUeHHBIM =0,6.
[JaHHast cucTeMa MOXKeT HaXOUTBCS B IIATU BO3MOXKHBIX COCTOsIHUAX. OnpesiesiuM 3TH
COCTOSIHUSA U COOTBETCTBYIOLLI€ UM BepOSATHOCTH.

Pemenue:

CocrosHus:

HU O/IVH JIBUTaTe/lb He paboTaeT - BepOATHOCTh TAKOT'O COCTOSTHUSI

OJVIH /IBUTaTesb paboTaeT - a TPH HEeT. BEPOSATHOCTb COCTOSTHUS

[iBa /iBUTaTest paboTaroT - ZiBa HET, BEPOSITHOCTh COCTOSTHUS

TPH J[BUTaTesIsi paboTaroT - OIUH HET. BEPOSTHOCTb COCTOSTHUS

BCe /IBUTaTe/ i BK/IFOUeHbI ¥ pab0oTaroT, BePOSITHOCThL COCTOsTHUSA . VIcrosnb3yst hopmyty
(6) Hau/léM BepOSITHOCTU COCTOSIHUM 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'pacdmuecku faHHOE pacrnipesienieHre Oy/ieT UMeTb BU;

TR WN e

ITpumep.

BeposiTHOCTB TOr0, YTO pacxof, 3/1eKTPO3IHEPIUU B IMPOJ0/DKEHHUH OJHUX CYTOK He IPeBbICUT
yCTaHOBJ/IEHHOUW HOPMBI, paBHa p = 0,75. HaliTi BepOSITHOCTE TOTO, UTO B OyvpKaiiiume 6 CyTok
pacxof, 3JIeKTPO3HEePryuy B TeueHre 4 CyTOK He IIPeBLICUT HOPMBI.

Peiuenue.

BeposiTHOCTE HOPMaJIBHOTO 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

[paktrueckast Ne 4. CTpyKTypHasi yHKLUsI 10 HaJEKHOCTH. AJITOPUTM JIOTUKO-
BePOSITHOCTHOTO MeTO/ja OL[eHKH HaZIE>)KHOCTH CUCTEeM 3J1IeKTPOCHa0OKeHHsl.

Cy111eCTBO JIOTHUKO-BEPOSITHOCTHBIX 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/IeJ0BaHNe COOBITUN U
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BbICKa3bIBaHWM. [Ipon3BecTy pacyeT Ha/le)KHOCTU CUCTEMbI O3HauUaeT OMNpele/IUThb CBSA3b MEXAY
CJIO’KHBIM COOBITHEM - OTKa30M CHUCTe-MbI U TIPOCTBIMU COOBITUSIMU - OTKa3aMH 3/IeMEeHTOB 3TOM
cuctembl. TakuM 06pa3oM, B OCHOBE paCueTOB CUCTEMbI Ha HaZIe)KHOCTh JIEXKAT OTeparfiu C
COOBITUSIMU Y BbI-CKa3bIBaHUSIMU. Kaxk/jast U3 JIOTMUeCKUX orepalyii yCTaHaB/IUBaeT CBsI3b
M€Ky UICTUHHOCTBIO C/IO’KHOT'O BbICKA3bIBaHUSI U UICTUHHOCTBIO MPOCTBIX BbICKA3bIBAHUM.
MHO0>XeCTBO BO3MOKHBIX COCTOSTHUM CUCTEMbI MOYKHO OIMHCAaTh C TIOMOLL[bIO a/ireOpbl JIOTUKH
(byneBoii anrebOpbl, Ha3BaHHOU 110 UMeHHU JI)KoppKa Byris, BriepBbie U3/10)KUBIIIETO
MaTeMaTUUeCKU Mo/IX0/, K BOMPOCaM UCUMC/IeHHs] BbICKa3bIBaHUM).

Anrebpa JIOTWIKY TIpe/ICTaB/IsieT COO0M pa3zies MaTeMaTHyeCcKOH JIOTHKH, 3aHUMAFOIIUNACS
WCUMC/IeHreM BbiCcKasbiBaHWH. 1o/ BbICKa3biBaHMEM TTOHUMaeTCs Tioboe Tpe/jioxKeHue,
OTHOCHTE/IbHO KOTOPOTO MOXXHO YTBEP)K/IaTh €r0 UCTUHHOCTh WJTH JIOKHOCTh 6e3 yueTa
KOHKPETHOr0 coZiep>kaHusi. HanprmMep, BbICKa3bIBaHHE «UaCTOTa CUCTEMbI U3MEpSIETCS B
repljax» — UCTUHHOE, a BbICKa3bIBaHUe «2 > 5» — jioykHOe. OTAe/bHbIe (3/71eMeHTapHbIe)
BbICKa3bIBaHUsI 0003HaYal0TCsl HEKOTOPHIMU TlepeMeHHbIMU (X). [1py 3TOM BbICKa3bIBaHKe
MO>XHO pacCMaTpuBaTh KakK BeJIMUMHY, KOTOPasi IPUHUMAET /IBa 3HAUEHUS: «UCTUHA» U «JI0XKb».
Ecu x uctuHHO, TO X = 1; ecu X JI0KHO, TO X = 0.

Jlormyeckasi CBsi3b MeX/1y 3/ieMeHTaMU CHCTeMbl BbIpa)KaeTcsi 3HaKaMU KOHBIOHKIUY (U, A
(ymMHOXUTB)) U agu3btoHKUMU (UJIW, V (CoXuTh)).

n3broHKIMS (aHasI0T 00beIMHEHUST MHOYKECTB). JIOTHUYecKoe C10ykKeHre BbICKa3bIBaHUM X1 U X2
o6o3Hauaetcst Kak x1vx2 win x1+x2 (uuraetcs «x1 umm x2»). Pe3yabTar oneparnuu ecTb
«JIoXXb» B TOM U TOJIBKO TOM CJTyuae, Korja 00e COCTaB/ISIOIHe PUHUMAIOT 3HaueHue «JI0XKb».
Eciu xoTs1 661 0fiHa cocTaBsisitoljasi ecTh «VIcThHa», pe3y/bTaT onepalyu Takxke «VIcTuHa»:
0v0=0; Ov1=1; 1v0=1; 1v1=1.

KonbroHKLMs (aHa/or rnepeceueHusi MHOXeCTB). JIornueckoe yMHOXKeHHe BbICKa3bIBaHUM X1 1
x2 obo3Hauaercs Kak X1 A x2 umm X1 - X2 (unraetcs «x1 u x2»). Pe3ynbraT oneparjyu eCThb
«/cTHa» B TOM M TOJIKO TOM C/Ty4ae, Kora obe coCTaBJisitoIe IPUHUMAOT 3HaueH e
«UctuHar». Ecmm xoTs 661 0/1HA COCTAaBCOCTABIISIONIAS eCTh «JI0XKb», TO pe3y/bTaT Oreparuu
TakxKe «JI0XKb»:

0AN0=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
cobbiTrii. OH 3aK/Ir0UaeTcsi B OMUCAHWN CXeMbl GYHKLIMeH anreOpbl TOTUKY, BbIpaykaroiei
(bYHKIMIO 0TKa3a CUCTeMbI WK paboTOCIIOCOOHOCTH.

Asroput™ MeToza

1. CocraBnsieTcsl 5KBUBaj/IeHTHasl CTPYKTYpHast CXeMa CUCTeMBI.

2. Ctpourtcsi rpad epeBa cOOBITHIM Ha OCHOBe a/reOphl JIOTUKHW, HAUWHAs C HDKHero sipyca. [1pu
3TOM U300pa’karoTCs B KPY>KKAX 3/IeMEHThI, 0TKa3 KOTOPBIX TIPUBO/IUT K OTKAa3y YaCTU CUCTEMBI.
3areM 3/1eMeHTbl COe/IMHSIIOTCS IOTUUeCKUMU CBSA35IMU A W V, B 3aBUCUMOCTH OT CTPYKTYPBI
Ha/IeXKHOCTU U 0003HavYaeTCs BepIIMHHOE JelCTBHe, T.e. 0TKa3 (Wi paboTa CUCTEMBI).

Ha puc. 1 noka3aHo KakK COCTaB/IATb Tpadbl lepeBbeB COOBITHI Ha TIpUMepe
MOC/Iel0BaTe/IbHOT 0, Mapasljie/IbHOTO0 COeJUHEeHHUH 37IeMEeHTOB CUCTEMBI U J/Is1 CUCTEMBI C
MOTIepeYHOM CBSI3bIO.

Puc.1 I'pad1 gepeBbeB cOObITHI

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

Hanpumep, fy1s1 mocTpoenust rpada Ha puc. 1B:

4. Ocy1jecTB/sIeTCs epexo OT JOTMYeCKHX MepeMeHHbIX K BepPOSTHOCTHBIM COBMECTHO C
TIO/ICTAaHOBKOW COOTBETCTBYIOIIMX anrebpanvecKux 3HaKOB orneparuii. Harpumep s
rocsieiHero rpada, IprUBejeHHOro Ha pucC. 1B.
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5. PaccunThIBaeTcs uMc/IeHHOE 3HaueHye BePOSITHOCTH OTKAa30B C yYeTOM aBTOMaTHU4eCKOro
BBO/Ia pe3epBa, eC/IM OH NMpeAyCMOTPEH B aHa/IM3MPYeMOU CxeMe.

[TpermMy1iecTBa TOrMKO-BEPOSITHOCTHOTO METO/1a:

- Mo>XKHO TIpUMEHSITH TIpY JTF000M JTIOTMUeCcKol CTPYKTYpPe CUCTEMBI, @ He TOJIbKO TIPU
1oc/ieZloBaTe/IbHO-TIapasiie/ibHbIX JIOTUUeCKHX CXeMax;

- MoyKHO TIpUMEHSITh TIpY JTFOOBIX pacripefiesieHHsIx HapabOTKU 10 OTKa3a.

Hepocratku:

- He Bcerza yjaeTcst COCTaBUTh JIOTHUECKYHO (DYHKIMIO paboTOCTIOCOOHOCTH UM OTKa3a,
COOTBETCTBYIOLLYH0 pacCCMaTpUBaeMOl CUCTEMe:

- 'poMo3aKOCTh MeTo/1a /1S CJIOXKHBIX CUCTEM TIpeoOpa30BaHMUs.

[Mpaktrueckast Ne 5. [IprimeHeHMe 0011l TeOpeMbI O TIOBTOPEHUH OIBITOB [Jisl OLIeHKH
Ha/I&KHOCTU CUCTEM 3JIeKTPOCHA0XKeHUSI.

[laHHbBIM MeTO/, MPUMEHSIeTCs /ISl CXeM CO CMelIaHHbIM COeJMHEHUEM 3/71eMEeHTOB NPy
M3BECTHOU MPOM3BOJUTETbHOCTH KaXKA0r0 3/IeMeHTa CUCTEMBI.

[17151 OLIeHKY HaJJ&>KHOCTH CUCTEeM 3/71eKTPOCHA0KeHUsI MO’KHO BOCIIO/Ib30BaThCs 0011eit
TEOPeMOMU O MOBTOPEHUH OMBITOB. Teopema hopMyIMpyeTcs CieIyIOIUM 00pa3om:
BeposiTHOCTB TOT0, UTO COOBITHE A B N HE3aBUCHMBIX OTbITAX MOSBUTCS POBHO M pa3, paBHa
KO3((QULIMeHTY IpM B BbIPa’KEHUU NIPOM3BO/sAILeN QYHKLIMK:

r/le pi — BepOSITHOCTB TIOsIB/IeHHsI COOBITUS A B i-M oribITe, i = 1 - pi.

BrimenpuBeieHHasi popMynupoBKa 0011iel TeOpeMbl O TIOBTOPEHHH OTTBITOB B OTJTHUHE OT
YaCTHOM TeOpeMbl He [JaeT SIBHOT'O BbIPa)KeHUS /1J1s1 BEPOSITHOCTU

Pm, n. Takoe BbIpa’keHHe B NIPUHLIUIE HAMMCATh MOXKHO, HO OHO SIB/ISIETCS] CJIULLIKOM CJIO>KHBIM.
OpHako, He npuberast K TaKOMY SIBHOMY BbIpaXKeHHIO, BCe yKe MOKHO 3arvcaTh 00IIy0 TeopeMy
0 TIOBTOPEHUU OITBITOB B BUe OAHON HOpMYJIbI:

JleBasi ¥ TipaBasi YaCTH JJAHHOTO PaBEHCTBA MPeCTaBIISIOT COO0I0 OJHY M TY’Ke TIPOU3BO/SIIYIO
¢GyHKLMIO On(z), TOABKO C/1eBa OHA HalMcaHa B BU/le O/JHOUJ/IEHa, a CrpaBa — B BUJle
MHOTrousieHa. PackpriBasi CKOOKM B JIeBOM UaCTH U BBITIOJHSISI TIPUBe/jeHre T0/100HBIX U/IeHOB,
T0JIy4YrM BCe BEPOSITHOCTU:

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 TIOHUMAeTCs! 3/IEMeHT, XapaKTepU3YIOIIUNACS ABYMSI COCTOSTHUSIMU:
noHOM paboTocniocobHocTH (z = N) mmu HepaboTocrocobHocTH N = 0.

PaznoyxeHue 6bruHOMa
PaccmoTpuM criesiyroriye BeIpayKeHHsI CO cTerieHsiMu (a + b)n, rae a + b ectb mr060it 6uHOM, a n
- LleJi0e YMUCJIo.

Asroput™m MeToza.

1. CocraBsisieTcst S5KBUBaj/leHTHast CTPYKTypHasi CXxeMa CACTeMbl (CXxeMa 3aMeleHHs 110
HaJ&XKHOCTH).

Puc. NcxogHas cxema

Puc. DkBUBasneHTHasi CTPyKTYpHasi cxeMa.

2. CocraBnsieTcsi CTPYKTypHasi yHKLIMM 110 HaZi€XHOCTH (S).

CumBoJioM p 0003HAUArOTCS 10C/Ie/I0BaTe/TbHbIe COeJUHEHUsI 3/IeMEHTOB B CMbIC/Ie HaZle)KHOCTH,
CUMBOJIOM [} mapasijie/ibHOe COeIMHeHUe 3/1eMeHTOB B CMbIC/Ie HaJJe)KHOCTH.

s B3TOrO TIpUMepa:

p(B1(x1, x2)*B2(x3, x4))
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3. B cooTBeTCTBUM CO CTPYKTYPHOM (YHKIMEH U TIPH T10JI0KeHUH 00111eii TeopeMsbl 0
TIOBTOPEHUHU OTILITOB BBIUMC/IsieTCSI TpeOyeMasi BepoSITHOCTb 6e30TKa3HOM paboThI (0TKa3a)
CHCTEMBI 3/1IeKTPOCHA0KeHusI.

[TpakTnueckas Ne 6. OnipefiesieHrie ONTUMAa/IBLHOTO YPOBHS Ha/lE)KHOCTH CUCTEM
3/1eKTPOCHA0>KEeHHSI TIPY TPOEKTUPOBAHUN Pa3BUTHSI.

3neck H — xapakTepuctuku (Tioka3artenu) HaJe>xHoCTH o0bekTa, 3(H) — 3aTparhl Ha
obecrieueHre HaJZIe)XHOCTH, KOTOPbIE JOTIOIHUTE/TBHO TIOBBICST LIeHY 3/1eKTpo3Heprun. Touka u
OyZeT xapakTepH30BaTh UCKOMYIO, 3¢ (heKTUBHYIO HaZle)KHOCTh 00bekTa. OC0OeHHOCTh
CUTYaL[I1 COCTOUT B TOM, UTO KaXK/Jblii U3 CyObeKTOB BK/IajbIBAeT CBOI CMBICI B
COCTaBJISIFOLIMe, TIPe/ICTaB/IeHHbIe Ha pUC. 6.1, XOTsI OHU UMEIOT e/JUHYI0 00BEKTUBHYHO OCHOBY.
[nis anexTpocHabxatoert opranu3aiuu 3(H) — 3To felicTBUTeIBHO 3aTpaThl Ha obecrieueHue
Ha/leXKHOCTH, JIJIsl TIOTpebuTess e — LieHa Ha 3/IeKTPO3HEPT 0, KOTOPYIO OH JJO/DKeH

Puc. 6.1. K onipesie/ieHH IO ONITIMAbHOTO YPOBHS Ha/IeXKHOCTH 3JIeKTPOCHA0KeHust

IJIaTUTh, a 9Ta LieHa B PIHOUHBIX YC/IOBUSIX He BCerjja MOXKeT COOTBETCTBOBATh peabHbIM
3arparam.

XapakTepucrtuka ¥Y(H) Takke BOCIpUHUMAETCsl pacCMaTPUBaeMbIMH CyObeKTaMU TI0-pa3HOMY.
515t moTpebuTens — 3T0 peasbHbIN yiilepb OT Hel0CTaTOUHOW HaZleXKHOCTH, JJ1s1
3/IeKTPOCHAO>KaroIIeli OpraHu3aly — I/1aTeXKH, KOTOpble OHA BBIHY KZeHa HeCTH B C/Tydae, ecyii
He Mo)keT obecrieunTs TpeOyeMyto Ha/le)KHOCTh 3/1eKTpocHabkeHus notpeburerns. Tak uro
MHHHMYMbI UITOTOBOM XapaKTePUCTHKY, T.e. [Jisl 3TUX CyOBEKTOB, MOT'YT HE COBIIA/IaTh, U 3TO
rpe/iCTaB/IsieT JOMOHUTETbHYIO0 TPYJHOCTD B MPOLiecce HaX0XKJeHUs1 KOMIIPOMMCCa.
PaccMOTpUM MOMCK TOYKH € TIO3WLMN KaK 3/1eKTPOCHA0 Karo11eii OpraHu3alyy, Tak U
rotpebuTess.

[Moaxof, c MO3UIMK 3/1eKTPOCHAO KAOII[el OpraHr3aLiu

Kputepuii 3¢peKTUBHOCTU C TIO3UL[MU 37IeKTPOCHabyKaro11el opraHu3aliiyd MoyKeT ObITh HalifieH
C WCTI0/Ib30BaHKEM OOIeNPUHSATON MeTOAUKH OLIeHKH 3((eKTUBHOCTH MHBECTHLIMOHHBIX
TIPOEKTOB.

[TycTh — KanWTaIOBIOXKEHUS B t-M TO/ly B OOBEKT C 33/laHHbIMHU €ro TlapaMeTpamMH, KOTOpbIe
obecrieunBarOT Orpe/ie/IeHHbI YPOBeHb ero HaZleXKHOCTH H; — TeKylye 3aTpaThbl B t-M TOAY,
HeoOxoauMbIe /1711 GYHKLMOHHUPOBAHUS 3TOT0 00BbeKTa; — pe3ysibTaT PYHKIMOHUPOBAHHS
o0bekTa Ha t-M rofy (06beM peanM30BaHHOW MPOAYKIMU WX BbIPYUYKa OT MPOJAaHHOM B 3TOM
ro/ly /1IeKTpO3Hepruu rnorpedburensm); E — Hopma ArCKOHTa (HOpMa /10X0/ia Ha KarmuTas AJist
WHBECTOpA, ro/[oBast LieHa KarvTasa Ha pbiHKe); T — rOpu30HT pacueTta (Harpumep, CPOK CJTy»KObI
o0bekTa); — CyMMapHbIe ITprBe/ieHHbIe 3a TIepro/ T KaruTanoB/ioKeH!sl B 00beKT; —
CyMMapHbIe TIpHBe/ieHHbIe 3a Tiepro/ T 3aTparthl Ha obecrieueHre QPyHKI[MOHUPOBaHUS 00HEKTa;
— CyMMapHbI# 3a riepuoy; T npuBeieHHBIH yiiepb MoTpeOuTeIo 13-3a HEHAIEXKHOCTU 00BEKTa;
— CyMMapHbI# NpuBe/ieHHbIN 3a nepuof T pe3ysibTaT QyHKIIMOHUPOBaHHUsI 00beKTa, T/e

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

1) uncTeiii AuckoHTUpoBaHHbIN Aoxon (Y0) sadpdexTrBHOrO (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 HopMma foxoaHoctu (BH/), onpenensiemas u3 ycnosus R 3 = K, ans

3¢ dektuBHOTrO (i-ro) BapraHTa 00bEKTa-CUCTEMBI 37IeKTPOCHAOKeHNsI 10/DKHA OBITh He MEHbILIe
HOPMBI JUCKOHTA U MaKCHMa/IbHOU
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4) cpok okymnaemoct 3 dekTuBHOro (i-ro) BapuaHTa 00beKTa-CUCTEMBI I0JDKEH OBITh He
6osblite nepuosia T ¥ MUHUMAaIbHBIM

31ech UHAEKC i 0003HauaeT UCKOMBIN 3¢ (deKTUBHBIN BapuaHT 00BeKTa-CUCTEMBI
3JIEKTPOCHA0XKEHUSI C ONTUMAaJIbHBIMU TlapaMeTpaMu HaziexkHoCTh H, ¢ KoTopoit
3/IeKTPOCHa0>Karol[asi OpraHy3aliys obecrieurBaeT rOTpeOUTesst 37eKTPoIHepryei.
HopmaTuBHbIM nogxos,
PaccmoTpeHHbIH B MpeblylieM raparpade S5KOHOMAYeCKUid TIOJX0/, K OTpe/ie/IeHU 0
palMOHAIbHOM HaZIe)KHOCTH TpebyeT 00beMHOM WH(POPMALIH, BBITIOTHEHUS J0CTaTOYHO
KBa/TM(PULIMPOBAaHHBIX pacueToB, aHamu3a. K coxkaneHuto, fjajieko He BCerjia MOyKHO UMeThb
HeoOxouMYyt0 nHbopMaruto. I1py Takol MacCOBOCTH HCIIOTb30BAHKS 3JIEKTPOIHEPTHH BO BCEX
cdepax ZiessTeTbHOCTH YesloBeKa M COOTBETCTBEHHO MaCCOBOCTH NIPUHUMAEMbIX PelleHuH 110
OpraHu3al|K 1eKTPOCHA0KeHUsT TPYIHO 00ecTieunuTh U He0OXOJUMYIO BBICOKYHO
KBa/IM(YKALUIO CIIeLaIuCTOoB.
C apyroii CTOPOHBI, TTPAKTUKA MPOEKTUPOBAHKUS U SKCIUTyaTallui HAaKOIKJIa OTpe/ie/IeHHbIN
OTIBIT B PeLIeHrH 3TOU 3aJjaur Ha SMIUPUUECKON OCHOBe, KOTODBIH 103BOJIN C(hOPMYIUPOBATh
oripe/iesieHHbIe TPeOOBaHMS T10 Ha/IeXKHOCTU B BHZIe HOPMATHBOB.
Kpome Toro, BO3HUKAIOT C/TyuaH, KOT/ia SKOHOMUUeCKHH MOoAX0/, TPYJHO IPUMEHUM T10
TIPUHIUTNAIBHBIM COOOpakKeHHsIM, HarTpuMep, KOT/la Hafle)KHOCTh CBsI3aHa C >KU3HBIO JTHO/eH
(omacHOCTb B3pBIBOB Ha XMMWYeCKUX TMPOU3BO/CTBAX, OTKauKa BO/bl M BEHTUJISALIMS B ILIaXTax,
silepHasi SHepreTuKa u T.1.). OrnpeensiTh U UCI0JIb30BaTh LjeHY KU3HU Ue/ioBeKa BBIT/ISIIUT
AaHTUT'YMaHHO U Jla’ke KOLYHCTBeHHO. OJJHaKO, 3Hasi, YTO HEBO3MOKHO 00eCrieunTh
abCOJTIOTHYIO Ha/IeXKHOCTh, TIPUHUMAst TMO0 HOPMUPYS Ty WX UHYIO Ha/IeXKHOCTh, MBI TEM
CaMbIM TMPOM3BO/IUM OLIEHKY JKU3HU uesioBeKa.
Wcnonb3yeMble B Halllell cTpaHe HOPMAaTHBbI CPOPMY/TMPOBAHbLI B MpaBUiax YCTPONCTBA
3/1eKTpoycTaHoBOK (ITY3). 3aech KOMITIPOMUCC MEX/Y MOTPeOUTEISIMUA 1 TIOCTABI[UKAMHU
paspeliaeTcs ciaegyrmum oopazom. C Mo3uluu noTpedbuTeneli oHU (TOUHee, UX
TOKOTIPUEeMHUKH) TI0/[pa3/ie/ieHbl Ha KaTeropyuu o BaXKHOCTH (UTO OTpaskaeT yiiepObl
rotpeOuTesIel B SKOHOMHUECKOM TI0X0/ie). [TocTaBIMKY ke 00s13aHbI 06ecrieunBaTh pa3Hbie
KaTeropuu rnoTpeburesnell Ha/eXXKHOCTBIO PA3/IMUHOM CTereHH, KoTopasi (pOPMUPYeTCsi pa3HOU
KpPaTHOCTBIO Pe3epPBUPOBAHUs M Pa3HON CKOPOCTbIO BOCCTAHOBJIEHHSI HapYILIEHHOT O
3/IeKTPOCHa0XKeHus1 (UTO OTpaXkaeTcsi, eCTeCTBEHHO, Ha SKOHOMHUeCKHX M0Ka3aTesIsiX CUCTeMBI
3/IeKTPOCHAOKEHMS).
B cootBercTBuM c [1Y D 351eKTporipueMHUKH TIOTpeOUTe el Topa3/ie/isitoTCsl Ha CeyIoLue
TPU KaTeropuu.
[ KaTeropusi — 3/1eKTPOTNIPHEMHUKH, TlepepbIB 3/IeKTPOCHA0KeH!sT KOTOPBIX MOXKeT TOB/IeYb 3a
co00Mi: OMacHOCTb 15 XKU3HHU JTF0/IeH, 3HAUMTe/TbHBIN yIepb 5KOHOMUKe, TIOBPEXXKIeHHe
JIOPOTOCTOSAIIIEr0 OCHOBHOTO 000PY/I0BaHUsI, MaCCOBBIM Opak MPOAYKLMH, PACCTPOMCTBO
CJIO’KHOT'O TEXHOJIOTMUECKOTO TPOoIiecca, HapylleHrne (GyHKIMOHUPOBAaHUS 0CO00 BaXKHBIX
3/IeMEHTOB KOMMYHa/IbHOTO XO03sICTBa.
W3 cocTaBa 371eKTPOTIPUEMHUKOB | KaTeropuu Bbifie/isieTcst 0cobasi TpyTiTa 371eKTPOTPUEMHUKOB,
6ecriepeboiiHasi paboTa KOTOpLIX HeoOXxo[uMa [ijist 6e3aBapuitHOTO OCTaHOBA MPOM3BO/CTBA C
1[e/TbI0 TIpeZI0TBpallleHHsl yTPO3bl XKU3HU JIt0/el, B3PbIBOB, M0KapOB, MOBPEX/eHHs
JIOPOTOCTOSIIIEr0 OCHOBHOTO 000PY/J0BaHUsI.
IT kaTeropusi — 371eKTPONIPUEMHUKH, TIePEPBIB 37IeKTPOCHA0KEHHSI KOTOPBIX TTPUBOJIUT K
MacCOBOMY HeJJOOTITYCKY MPOAYKLIMH, MaCCOBBIM MTPOCTOSIM pabounx, MeXaHHU3MOB U
TIPOMBIILLJIEHHOTO TPAHCIIOPTa, HapYI1lIeHH0 HOpMasbHOM /IeTe/TbHOCTH 3HAUUTe/TbHOTO
KOJINYeCTBa TOPO/ICKUX U CeJTIbCKUX JKUTeTeH.
III kaTeropus — BCce OCTa/IbHbIe 3/IEKTPOIIPUEMHUKH, He noaxosLye oy onpezaenenus [ v 11
KaTeropuii.
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5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromMXcs 110 CaMOCTOSITe/IbHOM pabore:

Bopomnaii H. 1. Hafie)KHOCTb CcHCTeM 3/1eKTPOCHA0KeHUs : yueOHOoe 1ocobue /1/1s1 By30B 110
HaripaBJ/IeHUIO MTOATOTOBKM "DJiIeKTpOsHepreTyka U 3jekTpotexHuka” / H. U. Boponai, 2015. -
206 c.

6 @DoHJ OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTM U TPOBe/eHUsl
MPOMEe)XyTOUHOM aTTeCcTaliu M0 AUCIUIIIUHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs

6.1.1 cemectp 3 | Y cTHBII onpoc

Omnucanue npoueaypsl.

Ornpoc B Hauasie 3aHATUST O MOKa3aTessix HaZEKHOCTH S/IEKTPOIHEePreTUYECKUX CUCTEM.
KpuTtepun oneHUBaHus.

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

6.2 OueHouHbIe Cpe/iCTBA /i/IA1 IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTalul

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

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
S — Kpurepumu onjeHuBanus OLleHMBAHHA
NMPOMEe)XYTOYHOU
aTTecTanyu
[1K-3.5 [TonHOTa,  CHCTEMHOCTb, TIPOYHOCTH | PemieHve  3ajau.
3HaHWH, CTerneHb OCO3HaHHOCTH, | Y CTHOe
TOHMMaHUs U3yUeHHOTO. cobecesioBaHre TIO
TeopeTUYeCKUM
BOIIpOCaM  W/WU
TeCTHPOBaHUe.
[1K-4.5 IlonHOTA,  CUCTEMHOCTb, TIPOYHOCTL | PellieHWe  3azau.
3HaHWUU, CTerneHb OCO3HaHHOCTH, | Y CTHOe
TOHUMaHHUsI M3yUeHHOro. | cobecesioBaHHe TIO
[lonHOTa,  CUCTEMHOCTb, MPOYHOCTb | TEOPETUYECKUM
3HaHWUM, CTereHb OCO3HAHHOCTH, | BOMpOCaM  W/WIHA
TTOHUMaHHsL U3yUYeHHOTO. TeCTHPOBaHUe.

6.2.2 TunoBble O1jeHOUYHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaluu

6.2.2.1 Cemectp 3, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 10
AUCIUTITHHE

6.2.2.1.1 Onucanue npoueaypsbl
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OK3aMeH NpoxoauT B hopmare cobeceoBanus ¢ obyuaromumcst. K sk3ameHy 10Ty CKaroTCs
oOyuaroliyie, KOTOpbie MPUCYTCTBOBA/IMA Ha BCEX 3aHATHUSX U BBITOJTHUIN BCe PabOTHI.
OuleHrBaeTCs MOHUMaHMe TMPOiIeHHOr0 MaTepuasa. B ciyuae HeBbINIOTHEHUS] KpUTEPHS
OL|eHMBaHMs Ha3HauyaeTcs JiaTa rnepec/iayu, HO He OoJjiee 2 pa3s ¢ MOC/eyIOLIMM OIPOCOM TI0
BCEM TeMaM [JUCLIUTIIUHEL.

IIpyimep 3aaHus:

1. PaboTocriocobHble ¥ HepabOTOCTIOCOOHBIE COCTOSTHUS 00BEKTa

2. Otkas. [Teprogp! )Xu3HU 00beKTa. BoccTaHoB/IeHHE

3. [ToToKM 0TKAa30B U BOCCTAHOBJIEHUH

4. Hage)XHOCTb KaK KOMIL/IEKCHOe CBOMCTBO

5. CTpyKTypu3aLus HaJ|e)KHOCTU

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

7. BeposiTHOCTHBIe (6e3yc/iOBHBIE) TIOKa3aTe Il 6e30TKa3HOCTH

8, BeposTHOCTHBIe (O6e3yC/IOBHBIE) TTOKAa3aTe/TM BOCCTaHABIMBAEMOCTH

9. KomrisiekCHbIe BepOSITHOCTHBIE TIOKa3aTe I Ha/IeXKHOCTH

10.
11.
12.
13.

OHepreTuyeckye rokKasarean HaJ|eXKHOCTH

OKcriepuMeHTabHble MeTO/ibl OTIpe/ie/IeHUs] HaZ|e)KHOCTH

I'pad cocTostHMii U Tepexo/10B

MeTo[, onipesiesieHUst Ha/|e)KHOCTH Ha OCHOBe OysieBoi anreOpbl Ha CTPYKTYPHO-

(GYHKI[MOHATLHOM YPOBHE

14.
15.
16.
17.
18.
19.
20.
21.

AHanUTUUYeCKUi MeTO/, OTipeiesieHHs HaZile)KHOCTU Ha OCHOBe MapKOBCKOTO Tpoliecca
AHanuTUUecKni JTOrMKO-BepOSITHOCTHBIM METO/, OTpe/ie/ieHUs HaJ|eXKHOCTH

MeTo/, oripe/iesieHUsI Ha[ieXKHOCTH Ha OCHOBe (DOpPMY/JIbl TIOJTHOW BEPOSITHOCTU
NMuTaliMoHHBIN MeTO/, OTipe/ie/ieHrst HaJleXKHOCTU

OnpepeneHve NOCIeACTBUMN /IJIsl IOTpeOUTeel TIPU pPa3/IMUHBIX COCTOSTHUSX CUCTEMBbI
Bupl peMOHTOB, CTpaTeruu OpraHu3alivy Npo(uUIaKTUKU 000py10BaHUS
[TnaHoBo-TipeAynpeANTeIbHbIE PEMOHTHI 37IEKTPO0O0DY10BaHUS

Cpe/icTBa ¥ METO/IbI JUarHOCTUPOBaHUS 3/1eKTPO000pY/10BaHMs1, IPOTHO3UPOBaHUE ero

TeXHUUYeCKOIr'o COCTOAHUA

22.
23.

OKOHOMHUUECKHUH MO/IX0/] K 000CHOBAaHUIO PEIIeHHH 10 00eCrieueHuI0 HaZle)KHOCTH
OKOHOMHUECKHe KPUTePUH 000CHOBaHUS pellleHuH 1o obecrieueHUI0 HaZleXK-HOCTH C

TIO3ULIMI 371eKTpOoCcHabKaro11el opraHu3alyu

24.

OKOHOMHUECKHe KPUTepHUH 000CHOBaHUS pellleHuH 1o obecrieueHUI0 HaZieXK-HOCTH C

TIO3ULWIA TIOTpeOuTeIsT

25.
26.
27.
28.
29.
30.
31.
32.

HopmatuBHbIi TIogX0/1 K 00ecrieueHn0 Hafle)KHOCTH

CpecTBa obecrieueHUs HaZIe)KHOCTH

CyOmBeKkTHast IeKOMITO3ULIMS 3alau 00ecrieueHus: HaJie)KHOCTH

CTpyKTypa U cofiep>KaHue 3aJjau HaZIe)KHOCTU 3/IeKTPOCHa0KeHUsI

Ob6ecrieueHrie HOPMATUBHOTO YPOBHSI HaJIe)KHOCTH

[TpuBeseHrie BADMAHTOB CUCTEMbI K OTMHAKOBOM HaJIeXKHOCTH

OnTyuMu3al|st HaZIe)KHOCTH C yUeToM yiriepOoB y ToTpeOuTeieit

MexaHHW3M COT/IaCOBaHMsI MHTEPECOB TI0 Ha/IeXKHOCTH 3/IEKTPOCHA0XKAIOII[eH OpraHu3aliiy 1

TOTpeouTe IeH_

6.2.2.1.2 Kpurepum orjeHUBaHUA

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBiieTBopuTe/1HO
OT/IMYHOE JIOCTaTOYHO IOJTHOe rprem/emMoe pe3yJibTaThl 00yYeHusl
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ITIOHHMMaHNe ITIOHHMMaHHe IIOHKMMaHHe He COOTBETCTBYIOT
npeamMeTa, npeameTa, rnpeameTa, MHWHHMaJ/IbHBIM
BCeCTOpPOHHHE Xopo1iive 3HaHu4, YAOBJ/IETBOPUTE/IbHBIE TPE6OBaHI/IHM
3HaHMsA, OT/IMYHEIE YMeHUA U 3HdHHWs, YMEHUSA U
YMEeHUA U B/la/ieHusd. B/la/ieHMs.
BJ/IdJ€HUS.

7 OcHOBHas y4yeOHas MTepaTrypa

1. Hage>KHOCTB cHCTeM SHepreTHKH U ux 000pyZ0BaHMs : CITPAaBOYHUK : 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 3/1eKTPOCHA0>KeHUS : TIPOrpamMMa, MeTO/I. YKa3aHUsI U KOHTPOJI. 3a/IaHusT
Jst 3a04. (pak. HampaBieHus: 140200 "DnekTposHepreTuka'... / IpKyT. roc. TexH. yH-T, 2006. -
16.

3. Bopormaii H. Y. Hage)xHOCTh crcTeM 3/1eKTpocHabykeHust : KOHCIeKT yiekiuii / H. V1. Bopormati,
2006. - 205.

4. Bopomnaii H. U. Hage>kHOCTh cucTeM 37eKTpocHabkeHus : yuebHOe rocobue [ijist By30B 110
HarpaB/IeHUIO NO/IrOTOBKHY ""O/eKTposHepreTrka U snekrpotexuuka' / H. . Boponaii, 2015. -
206.

8 Jlono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIpaBOYHast
1. I'yx FO. b. AHanu3 Ha/ieXkHOCTH 3/1eKTpO3HepreTudeckux ycraHoBok / FO. b. I'yk, 1988. - 222.

2. T'yk 1O. b. Teopust Hafie>XKHOCTH B 3/IeKTPO3HepreTUKe : yueb. mocobue f1s 3/1eKTpOIHepr.
cnenmansHoOCTed By30B / FO. B. T'yk, 1990. - 206.

3. Hage)XHOCTh CCTeM SHePreTHKHU U MX 000pyjoBaHus : cripaBouHuK: B 4 1. T. 4. Hage)kHOCTB
cucteMm teriocHabkenusi/ [E. B. Cennora u gp.]; OTB. pea. E. B. CenHoBa.-HoBocr6upck:
Hayka / [Poc. akaj. Hayk, Cub. ota-Hue, IH-T cucTeM. SHepreTHku uM. JI. A. MesneHTbeBal,
2000. - 349.

9 Pecypcol cetu VIHTEepHeT

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

10 IpodeccuoHanbHBIE 0a3bI JAHHBIX

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

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacIpoCTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, HWH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. Microsoft Office 2003 VLK (rtoctaBku 2007 1 2008)
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHue AUCIUILTHHBI
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1. TIpoekTop ViewSonic PJD5134 (Pa3pemenne 1024*768;MomHOCTE 1aMITbI
190BT;Paccrosinue npoekiponHoe 1-12m;Pa3mep npoekiuu no auaronanu 0,6-7,6 m)

2. OkpaH Classic Scutum
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