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TEMA 1. Oovexkm uccneoosanus

1.1. Knaccugpuxayusa cucmem Inepeemuxu

OnektposHepreTudeckue cucteMbl (232C), razocHa0X arolue CUCTEMBbI
(I'CC), nedrecnabdxkaronme cuctembl (HHC), temnocnadxkatommue cucremsl (TCC) u
anepHo-3Hepreruyeckue  cucreMbl  (SIDC).  DnekTpodHepreTHuecKue CUCTEMBI
o0ecrneynBalOT MPOU3BOJCTBO, IpeoOpa3oBaHMe, TMepefadyy U pacupelesieHue
ANEKTPUYECKOW M TEIUIOBOM 3HEpruu. B kadecTBe OCHOBHOM MX (YHKIHMU OOBIYHO
paccMaTpHUBETCS SJIEKTPOCHAOKEHHE MOTPEOUTENEH.

Bommonnenne O3C  QyHkumii  TemigocHaOXXeHUsS ~ yYUTHIBAE€TCA B
MaTeMaTUYeCKUX Mojensax obecrnedenus HaaesxkHOCTH TCC, B KOTOpBIX B KayecTBE

OJHOTO N3 UCTOYHUKOB TCIIJIOTHI paCCMATPUBACTCA T9H

1.2. Onexmpornepzemuyeckue cucmemol

[TpousBoactBo 3nekTpodHeprun B EDDC ocyliecTBIsAETCS TEMIOBBIMU
anektpocTaniuamu (TOC) Ha opraHWYecKoM TOIUTMBE (YroJib, Ta3, Ma3yT, CIAHIIbI,
Topd), aTOMHBIMU JJIEKTpUYECKUMHU CTaHIUAMH (ADC) U THUAPOIIEKTPOCTAHIUIMHU
(I'SC), cymmapHas ycTaHOBIICHHAs, MOIITHOCTh KOTOPBIX cocTaBisieT okojio 30 O Bm.
Ha TOC npuxoautcs 6omee 2/3 momnoctH, 10151 ['9C n ADC cooTBeTCTBEHHO 18 1
13%. CtpyKTypa TE€HEpHpYIOIIHUX MOIIHOCTEN B pasznnuHbix O23C, BXoAsmux B
EDDC, paznuuna; nHanbonbmuii yaensHbiid Bec ['IC (6onee 50%) - B OOCC Cubupu,
nosist ADC B OD3C Cesepo-3anazna u LlenTpa cymecTBEeHHO OO0JIbIIIE 10 CPABHEHUIO C
apyrumu O33C. bonblie NOJOBUHBI yCTaHOBIEHHONW MomiHOocTH EDDC pa3zmenieHo
Ha CTaHIMSIX MOIIHOCTHIO OoJiee 1 ['BT. OCHOBHBIM T€HEPUPYIOMIMM 00OpYI0BAHHEM
Ha TOC SBIAIOTCS KOHIEHCAIMOHHBIE OJIOKH €OUHUYHON MOIIHOCTEI0 OT 150 mo 800
MBT. MakcumanbHasi MOIIHOCTh TeHepupytomiero obopynoBanusi ADC cocTtaBisieT
1500 MBrT, I'DC - 640 MBT.

[IpoTskenHocTh  dnektpuueckux cereid  220-1500 kB  cymiecTBeHHO
npesbimaer 100 Teic. kM. [IpormyckHas cioCOOHOCTH ANIEKTPONEpeaayd M0 «CEUSHUSIM
Ha rpanunax wmexay OO3C cocraBmsier 1--3 I'Br. IloBbllieHHe MNPOMYCKHBIX
CIIOCOOHOCTEH CBSI3€H, ¢ OJHOW CTOPOHBI, OOeCIeYnBacT OOJBIIYI0 BO3MOXXHOCTH
oOMEHa AIEKTPOIHEPTUEH U B3aMMOIIOMOIIHM CMEXKHBIX paiioHoB EDDC mnpu aBapusx,
a ¢ JIpyrou - crmocoOCTBYET Pa3BUTHIO aBAPUHHBIX IMPOIECCOB, KOTOPHIC, €CIIA OHU
CBOEBPEMEHHO HE JIOKAJIM3YIOTCS, MOTYT OXBaThIBaTh B MPEJIENIE BCIO CUCTEMY.

Pa3zButrie #  yCIOXXHEHHE CTPYKTYpbl pPacHpeAesIUTENbHbIX  CEeTeH,
YCJIOXKHEHUE PEXUMOB HUX (YHKIMOHUPOBAHUSA OCIOXKHSET pElIeHUuEe 3aJauu

o0ecredyeHus UX HaAEKHOCTH.



1.3. Cucmema, 3nemenm, o6vexkm

OTnenpHBIE YAaCTH CHUCTEMBI, NPEICTABIAIONIME COOOW 3aKOHYCHHBIC
YCTPOMCTBA, CIIOCOOHBIE CAMOCTOSATEIBHO BBINIOJIHATH HEKOTOPBIC JIOKAJIbHBIE
GyHKIMM B  CHUCTeMe, HAa3bIBAIOTCS JJIEMEHTaMu (HampuMmep, TEHEepaTophl,
TpaHc(OpPMAaTOpbI, BBIKIIOYATENM, JIMHUU OJIIEKTporepenadyd W T.A.). Bo BcsIkom
cllydae, dJEeMEHT - ATO Ta YacTh CHCTEMBI, JalbHEWINas AeTalu3anus KOTOpOH He
MpeCTaBIsIeTCs 1efiecooOpa3Hoii. PazOnenne cuctemMpl Ha SJIEMEHTHI SIBISETCS EIOM
MPOU3BOJIBHBIM U YCIOBHBIM, TaK KaK OHO 3aBHCHT OT CaMBIX Pa3IUYHBIX (PaKTOPOB:
OT IEeTM HWCCIICIOBAHMS, HAIWYUS TEX WJIM WHBIX HCXOJHBIX JaHHBIX M Jap. Kpome
MOHATUH CHCTEMA M AJIEMEHT IIMPOKO HMCIIOJIB3YeTCs TOHSATUE MOACHCTEMA, T.€. YacTh
UCCIIElyeMON CHCTEMBI, COCTOSIICH M3 3JIEMEHTOB. B KauecTBe MOJCHUCTEMBI MOTYT
Hanpumep O6biTh POOC, koraa uccienoBanus BeImodaHsA0TCs 1151 OO9C. Y Cn1oBHOCTh
MOJpa3/IeNICHUs] CUCTEMbI Ha TMOACHCTEMbI M 3JIEMEHTHI COCTOMT B TOM, YTO JFOOOM
DJIEMEHT, B CBOIO OYepeib, MOKET pacCMaTPHUBATHCS KaK IMOJICHCTEMa WM CHCTEMA.
Hanpumep, BozmymHas JIOII cocToMT HW3 Takux »SJIEMEHTOB, KaK THPJISHIIBI
M30JIATOPOB, OMOPHI, (DYHJAAMEHTHI, TPOBOJA, TPOCHI, 3a3eMJIMTENN U T.A. TO, 9TO B
OJTHOM WCCIICJIOBAHWUU SIBIISICTCS DJIEMEHTOM, IPH JCTATLHOM H3yUYE€HUU MOXKET YXKe
CTaThb TOJICUCTEMOW WM CHCTEMOM, U HA00OpOT, CUCTEMA IMPH PACCMOTPEHUU
HEKOTOPOI CyNepCcUCTeMbl MOXET JUIsl HCClIeoBaTelsl MPUOOPECTH XapaKTepHbIE
CBOICTBA DJIEMEHTA.

B Tex cnywasx, rie HeT HEOOXOIMMOCTH TOJYEPKUBATH CBOMCTBA,
OPUCYIIUE TOJIBKO CHUCTEMaM WM TOJBKO TMOACUCTEMAM M JJeMEeHTaMm, OyaeM
roBOpUTh 00 00BeKkTax. B KauecTBe 00BEKTa MOTYT pacCMaTpPUBATHCS CHCTEMa, €€

ImoacucremMa nJjn 3JICMCHT.

1.4. ®yukuyuu oo6vexkma

OyHKIIMU 00BEKTa OMPENENSIOTCS, BO-TIEPBBIX, €r0 HA3HAYEHHWEM, a BO-
BTOpBIX caMuM (akToM ero cosnanus. OCHOBHOHM (yHKIMEH, ompeaenseMon
HazHaueHueM ODC, sBimsercs OecnepeboitHOoe (B HE0OXOAUMOM KOJIHUYECTBE)
CHAOXKeHME TTOTPEOUTENeH IEKTPUIECKOI YHEPTrUel TpeOyeMoro KayecTa. 3alaHHON
dyHKIMEH, CBsA3aHHOW COOCTBEHHO ¢ co3ganueM ODC, SBISETCS HEAOMYIICHHE
CUTYaIIliA, OTIACHBIX TSI JIFOJICH U OKPY>KAIOIICH Cpe/ibl, KOTOPhIE MOTYT BOSHUKHYTH B
Pa3TUYHBIX aBapUUHBIX ycioBusX. CHUTyaluu, OmacHbIe IS JIOJEH M OKPYXKaIomen
Cpenbl BO3MOXKHBI M TIPH OTCYTCTBHUW aBapHHHBIX YCJIOBHH (OTKa30B), T.e. TMpH
HOPMaJTbHOM  (DYHKIIMOHMPOBAHWM OOBEKTA W3-332 HUBKOTO €ro TEXHUYECKOTO
COBEPIIICHCTBA.



1.5. Oobvem evinonnenua 3adannvix Qyukyuii. Ihhexmuenocmo

cucmembol

3aaHHyI0 (PYHKIMIO CUCTEMa MOKET BBIINOJIHATH B OOJbIIEM WM MEHBIIEM
oO0beMe. OOBEM BBINOJHEHUA (YHKIUU ONpEEIseTcs 3aJaHHbIM TpapuKoM
anekTponoTpebnenusa. HeynoBneTBopeHue crnpoca NOTpeOUTENsS CBEPX 3aJaHHOTO
rpaduka SBISETCS NPOSABICHUEM TEXHUYECKOTO HecoBepiieHcTBa. [loaTomy
3¢ (PEKTUBHOCTh CUCTEMBI 3aBUCHUT KaK OT €€ HaJeXHOCTHU, TaK U OT TEXHHUYECKOIO

COBCPIICHCTBA.

BOITPOCHI IJ1s1 CAMOITPOBEPKHA

1. Yrto moHMMaeTcs Moj SHEPreTHUECKUM KOMIUIEKCOM?

2. Kakue cuctembl SHEPreTHUKU BXOJAT B SHEPTeTUUECKUI KOMIUIEKC?

3. Kak  ocymectBusiercs ONEPATUBHO-AUCIIETYEPCKOE  YIPABICHUE
EnunHoil 351eKTpo3HEpreTuuecKo CUCTEMOM ?

4. TeppuropuayibHas uepapxus yIIpaBJICHUSA Enunoi
AIEKTPOIHEPTreTHUECKON CUCTEMOM.

5. CrpykTtypa renepupyromux moimHocteld B E99C nu O33C.

6. JlocTomHCTBAa M HENOCTaTKA OOBEAUHEHUS DIEKTPOIHEPreTHUECKUX
cucteM B ENMHYIO 3JIEKTPO3HEPTETUUECKYIO CUCTEMY.

7. TlonsTusi: cuctema, 3JIeMEHT, OOBEKT.

8. OcHoBHBIC QYHKITUHU DJICKTPOIHEPTreTUUSCKON CUCTEMBI.

9. [lomoxuTenbHBIE W OTpPHUIATENbHBIE  BO3JEUCTBUS  OOBEKTOB
AIEKTPOIHEPreTUUECKUX CUCTEM HA YEJIOBEKA U OKPYKAIOLIYIO CPELy.

TEMA 2. OcnoeéHnble nonamus
2.1. Haoexcnocms Kak KOMRIAEKCHOE C60UCH 80

OcCHOBHBIE TIOHATHS, KOTOPBIC JlaJie€ TPUBOASTCS, COOTBETCTBYIOT COOPHUKY

PEKOMEHYEMBIX TEPMUHOB «HaeKHOCTh CUCTEM 3HEPreTUKW» M HE NPOTHUBOpEYAT
I'OCT 27.002-89.

HOI[ HAOEHCHOCHMbI0 TIOHUMACTCSI CBOMCTBO OOBEKTA BHITIOJHATH 3aJaHHBIC

byHKIIMH B TpeOyeMoM 00BbeMe TpHU OMPENETCHHBIX YCIOBUSAX (PYHKIIMOHUPOBAHMUS.
OYHKUUSIMU AJIEKTPOIHEPTETUUECKUX CUCTEM SIBISIIOTCS Oecriepe0oiiHoe cHaOXKeHue
MOTpEOUTENIeH DIIEKTPOIHEPrHe TpeOyeMoro KadyecTBa W HEIOMYIICHUE CUTYallHH,
ONACHBIX JUIS JIFOJIEH U OKPYKAIOIIEH CPEIbI .



besomkasnocms - CBOMCTBO  OOBEKTa  HENPEPHIBHO  COXPAHATH
paborocniocoOHOE WM padboyee COCTOSSHUE B TEUEHHWE HEKOTOPOTO BPEMEHU WU
HEKOTOpPOH HapaOOTKH.

Pemonmonpuezoonocms -  CBOMCTBO  O0BEKTa,  3aKiIOYaromeecss B
MPUCIIOCOOICHHOCTH K MPEAYNPEKICHUIO U OOHAPY>KEHUIO NMPUYUH BO3HHUKHOBECHHSI
€ro OTKa30B, MOBPEXKACHWNW W YCTPAHCHHMIO WX TOCJIEICTBUH MyTEeM MPOBEACHHUS
TEXHUYECKOTO 0OCITY>)KUBAaHHSI U PEMOHTOB.

JKusyuecmv - cBOMCTBO 00BEKTa NMPOTHUBONOCTABIATH BO3MYILEHUSIM, HE
JOMycKasi WX KacKagHOTO pAa3BUTUSI C MAacCOBBIM HApyIICHHEM THUTAHUS
noTpeOuTENEeH.

besonacnocmsb - cBOWCTBO 00BEKTa HE JIOMYCKATh CUTYAIMH, OMACHBIX IS
JIOACH M OKpYXaromiei cpeipl. be3omacHOCTh SBISETCS €IUHCTBEHHBIM €IUHUYHBIM
CBOWMCTBOM HAJIe)KHOCTH, OTPAKAIOIIUM YpPOBEHBH BBITIOJHEHUS (DYHKIUH, 3aTaHHBIX
(axTopom coznanus 00bEKTa, a He ero Ha3HAYCHHUS.

Honzoeeunocms - CBOMCTBO OOBEKTa COXPaHATH PabOTOCIOCOOHOCTH IO
HACTYIUICHHUSI TPEACILHOTO COCTOSHUS MPHU YCTAHOBJICHHOH CUCTEME TEXHUYECKOTO
OOCITy)KMBaHHS 1 PEMOHTOB. J[0TOBEYHOCTH SBISIETCS CBOMCTBOM JIUIIIH 3JIEMEHTA, HO
HE CUCTEMBI.

Coxpansemocmsb - CBOMCTBO O0BEKTa HEMPEPBIBHO COXPAHITHh HCIIPABHOE
WM TOJBKO PabOTOCIIOCOOHOE COCTOSHHE B TEUCHHE W TIOCIE XpaHeHHS U (WIIH)
TpaHCTIOPTUPOBKU. Tak e Kak W JIOJTOBEYHOCThb, COXPAaHSEMOCTh €CTh CBOMCTBO,
HPUCYIIEE TOIBKO AIEMEHTaM, a He CUCTEME.

Vemotiuueocnocoonocms - CBOMCTBO OOBEKTa HEMPEPHIBHO COXPAHSATH
YCTOWYMBOCTH B TE€YCHHUE HEKOTOPOTO BPEMEHHU.

Peowcumnan  ynpaenisiemocms -  CBOMCTBO  O0BEKTa  IOJJIEPKUBATH
HOPMAJIbHBIN PEXUM MOCPEICTBOM YIPABICHUSI.

2.2. Cocmosanusn, xapaKxmepusyloujue HadeicHocmb

2.2.1. Knaccugpuxauus cocmosanuit

CocrostHUST TIOOBIX O0OBEKTOB MOXKHO KJIACCHU(UIIUPOBATH MO CIIOCOOHOCTH
00BEKTa BBITIOHATH 3a/laHHbIE (YHKIIUU B 33JJaHHOM OOBEME U IO BHITIOJHEHUIO UM
3aaHHBIX (yHKUUNA B 3a7aHHOM oObeme. COOTBETCTBEHHO MOKHO TOBOPUTH 00
YPOBHE €ro paboTOCIOCOOHOCTH ¥ O YPOBHE €ro (PYHKIIMOHUPOBAHUS.

Hampumep, ams  97EKTpOCTaHIIMA ~ YPOBEHb  PabOTOCIIOCOOHOCTH
XapaKTEepU3yeTCcsl 3HAYEHHUEM €ro BKIIOYEHHOM MOIIHOCTUA (T.€. BO3MOXXHOCTBIO

WCIIOJIb30BaHUsl CTAHIIMI JJIsl OKPBITUS HAarpy3KH), a YpoBeHb (DYHKIIMOHUPOBAHUS -



rpagukomM (aKTHUECKH BBIIABAEMOM MOIIHOCTH B TEUYEHHE pPacCMATPUBAEMOIO
IIEPUOJa BPEMEHU.

2.2.2. Cocmosanusn, onpeoenawujue CnOCOOHOCHb 00bEKmMa GbINOJIHAMDb

3a0anHvle QyHKUuU

Pabomocnocobnoe cocmosinue - cocTosiHUE OO0BEKTa, MPU KOTOPOM OH
CHIOCOOCH BBITIONHATH BCE WJIM YacTh 33JaHHBIX (QYHKIMI B MOJHOM WM YaCTUYHOM

o0BeEME.

Ilonnocmoio pabomocnocobnoe cocmosiHue - pabOTOCIIOCOOHOE COCTOSIHUE,
IpY KOTOM OH CITIOCOOEH BBITTOJIHATH BCE 3ajaHHBIC (DYHKITUH B TIOJTHOM O0BEME.

Yacmuyno pabomocnocobonoe cocmosiHue - pabOTOCIIOCOOHOE COCTOSIHUE
00BEeKTa, MPH KOTOPOM OH CIOCOOCH BBHITIOJHATH YacTh 3aJJaHHBIX (DYHKIUN WA XOTS
OBl OJTHY U3 HUX B YaCTHYHOM O0OBEME.

Hepabomocnocobnoe cocmosanue - cOCToOSTHUE 00bEKTa, IPU KOTOPOM OH HE
CIIOCOOCH BBITIOIHSTH BCE 3a/IaHHBIC (DYHKIIHH.

IIpedenvhoe cocmosinue - COCTOSSHUE OOBEKTa, TPH KOTOPOM €ro
JalbHEHIIast dKCIUTyaTalysi JOJDKHAa OBITh MpHpaIleHa U3-3a HEYCTPAHUMOTO
HapymieHus: TpeOoBaHMS O€30MacHOCTH, WJIM HEYCTPAaHUMOTO CHUKCHHS YPOBHSI
paboTOCIIOCOOHOCTH, HITH HEIOITYCTUMOTO CHIKEHHSI () PEKTUBHOCTH SKCILTyaTaIlHH.

2.2.3. Cocmosanus, onpeoensaoujue 6blnoJIHEHUE 00bEKNOM

3A0aHHBIX PyHKUUIL

Pabouee cocmosinue - coctostHre 00BEKTA, TPH KOTOPOM OH BBHITIOJHSET BCE
VI 9acTh 33JJaHHBIX (YHKIIWIA B ITOJIHOM HJIM YaCTUIHOM OOBEME.

Ilonnocmoio pabouee cocmosinue - pabouyee COCTOSSHHE OO0BEKTa, IPHU
KOTOPOM OH BBITIONTHSIET BCE 3aJaHHBIC (YHKIIMH B ITOJIHOM 00BEME.

Yacmuuno pabouee cocmosuue - paboyee COCTOSHHE OOBEKTa, MPH
KOTOPOM OH BBITIOJIHSAET YacTh 3aJaHHBIX (DYHKIMKA WM XOTS Obl OJHY W3 HHX B
YaCTUYHOM OOBbEME.

Peszepsnoe cocmosanue - cocrosHue O0BEKTa, NPU KOTOPOM OH
OCYIIECTBIISIET PE3EPBUPOBAHNE IPYTUX OOHEKTOB.

Hepabouee cocmosnue - CcOCTOSHHE OOBEKTa, MPHU KOTOPOM OH HE
BEITIONTHSICT BCE 3aJaHHBIC (DYHKITHH.

OOBIYHO TOJHOCTBIO pabouee COCTOSTHUE OOBEKTa COOTBETCTBYET
MOJIHOCTBIO Pa0OTOCTIOCOOHOMY COCTOSIHWIO, a YacTHYHO pabodee - YacTUIHO
paboTtocrnocooHoMy. OgHAKO YaCTUYHO pabOTOCTIOCOOHBIM OOBEKT MOKET HAXOIUTHCS
B TOJHOM pPabo4YeM COCTOSHHUU, €CIH €ro YpOBEHb pPabOTOCIIOCOOHOCTH BBIIIE



TpeOOBaHUM, NpPEenbABIAEMbIX K ero padorocrnocoOHoctu. Hampumep, 39C moxer
o0ecrneunBaTh MOTPEOUTENEH ANEKTPOIHEPTHEl B MEPUOJ CHUIKCHHS HATrpPYy3KH MpPH
HETMOCPEICTBEHHOM OTKJIIOYCHHUH arperaToB JIEKTPOCTAHIIUH.

Pabouee cocrosinue 00bekTa D9C NPUHIATO XapaKTepU30BATh CIEIYIOUUMU
peXrUMaMu ero paboThl.

Hopmanouvui  pesxcum - pabodee coCTOSSHUE OOBEKTa, MPU KOTOPOM
obecrieunBalOTCS  3HAYEHUs  3aJaHHBIX  MapaMeTpoOB  pexuma  paboThl U
pe3epBUPOBAHUS B YCTAHOBIICHHBIX Tpejieiax.

Vmsowcenennoii pesxxcum - padboyee COCTOSHHE OOBEKTa, MPU KOTOPOM
HE3aBUCUMO OT 3HAYCHHUS 3aJaHHBIX I[apaMeTpOB pexXuMa HE 00eclneunBaeTCs
pEe3epBUPOBAHUE B YCTAHOBIIEHHBIX MpEeax.

Pemonmmuuiii pesrcum - pabodee cocTositHuE 00bEKTa, MPU KOTOPOM YaCTh €ro
AJIEMEHTOB HaXOAUTCS B COCTOSIHUM MPEAYNPEIUTETLHOTO WIIK aBAPUITHOTO PEMOHTA.

Asapuiinviii  pescum - padbodee COCTOsIHME OOBEKTa, B KOTOPOM OH
HAXOJIUTCS B pPe3yjbTaTe OTKa3a €ro 3JIEMEHTOB OT MOMEHTAa BO3HHMKHOBEHUS OTKa3a
710 €T0 JIOKaJIU3alluu.

Ilocneasapuiinwiti pexcum - paboyee cocTosiHHE O0OBEKTa, B KOTOPOM OH
HaXOAMTCS B PE3yJbTaTe OTKa3a €ro 3JIEMEHTOB IOCJe JIOKAJW3alMh OTKa3a 0
YCTaHOBJICHHUSA 33/IaHHOTO PEXUMa.

[lepeuncieHHBIMU peXUMaMHU, KaK MPABUIIO, XapaKTEPU3YIOTCS COCTOSHUS
O9C, a He aneMeHTOB. HopmanvHwvili pedicum BCETIa COOTBETCTBYET IMOJHOCTHIO
paboueMy COCTOSIHUIO, a YMsAdCeleH bl - 9aCTUYHO pabodyeMy. B kauecTBe OCHOBHBIX
napamMeTpoB  pexkuma paborei  OOC  00BIYHO  paccMaTpUBAIOTCS  YacTOTa
AIEKTPUUECKOTO TOKA, HAMPSKEHUE HAa COOPHBIX MIMHAX UCTOYHUKOB IMUTAHUS U Y3JIOB
Harpy3ku, oOecredeHue NOTPEOHOCTH MOTPEOHTENIe B SJIEKTPUUECKON SHEPrHUU.
Pe3zepBupoBanne xapakTepU3yeTCs CXEMOW KOMMYTALlMM CHUCTEMBI, BEJIUYHMHOMN
pe3epBa TEHEPHUPYIONIEH MOIIHOCTH W €ro MOOWJIBHOCTBIO, 3amacaMu IPOIYCKHON
CIIOCOOHOCTH JTMHUH IIEKTPOTNIEPEIayH.

Pemonmmuuiii pesicum MOXKET OBITH KaK HOPMAIBHBIM, TaK U YTSHKEIIEHHBIM.
Ecnmu kako#-nmu0o 31e€MEHT CHUCTEMBbI HaXOAUTCS B COCTOSHUU TPENYyHPEAUTEIHLHOTO
PEMOHTA, TO PEMOHTHBIN PEKUM SIBISIETCS HOPMaJIbHBIM, T.K. DOC pacCUUTHIBAETCA HA
TaKO€ COCTOSIHUE 3JIEMEHTOB.

Aeapuunblil pedtcum, KaK MPaBUIIO, COOTBETCTBYET YaCTUUHOMY paboyemMy
cocTostHuI0. OJHAKO, BO3MOKHBI Clly4au, KOTJla aBapUUHBIA PEKUM COOTBETCTBYET
MOJIHOCTBIO paboueMy COCTOSIHMIO. ABapHilHbie BBIBOABI 3JIEMEHTOB M3 pPalOThI
KOMIICHCUPYIOTCS BBOJAMH B pabOTy »JJIEMEHTOB, HAXOJSIIUXCA B PE3EPBHOM
COCTOSIHUHU.



llocneasapuiinsiii pescum IIC OOBIYHO SBISCTCS YTAKEICHHBIM, HO MOXKET
OBITh M HOPMaJbHBIM, €CJIM O00€CHEeUYMBAIOTCS MOJACPKAHUE 3aJaHHBIX MapaMeTpoB
pexuMa 1 TpeOOBaHUS K PE3EPBUPOBAHUIO B CUCTEME.

OOBEKT MOXKET HAXOJIUTHCS B JABYX PE3EPBHBIX COCTOSHUAX: HATPY>KEHHOTO
pe3epBa U HEHArpy>KeHHOT'0 pe3epBa.

Cocmosnue HazpydscenHo2o pe3epea - PE3EPBHOE COCTOSAHHE OOBEKTa, MpHU

KOTOPOM OH HaXOAUTCA B pa60Te.

CocmosiHue HeHazpyHCeHHO20 pe3epsa - Pe3epBHOE COCTOSHNE 00BEKTa, MPH
KOTOPOM OH HE HaXOJHTCs B paboTe.

Hepabouee cocmosinue obwexma DDC mnoapasnensercss Ha COCTOSHHE
peMoHTa (NMPEayNpPEeaIUTEIPHOTO W aBapUHHOTO) W TPOCTOS  (3aBUCUMOTO U
aBapuitHOTrO).

Cocmosinue npedynpedumenvHo2o pemonma - Hepabodee COCTOSHHE
0o0beKTa, TPU KOTOPOM BEAYTCS pPaOOTBHI IO BBIABICHHUIO, MPEAYNPSKICHUIO U
YCTPAHEHHUIO €r0 HEMCIPABHOCTEH, KOTOPBIC MOT'YT IIPUBECTH K OTKa3y 00OBEKTA.

Cocmosinue asaputinoco pemonma - Hepabodee COCTOsIHHE OOBEKTa, MPH
KOTOPOM BEIyTCsl pabOTHI IO BOCCTAHOBIICHHUIO €r0 pabOTOCIIOCOOHOCTH, HAPYIIIEHHOM
B pe3y/IbTaTe 0TKa3a dJIEMEHTOB O0BCKTA.

Cocmosinue 3asucumoco npocmosi - Hepabodee COCTOSHHE OOBEeKTa,
BO3HUKIIIEE BCJICICTBUE OTKIIOYCHHS APYTUX OOBEKTOB WM IPOBEICHUS Ha HUX
paboT, TpeOyrmuX OTKIIYEHHUS TaHHOTO O00BEeKTa, PaboTOCIOCOOHOCTH KOTOPOTO
IPY 3TOM HE HapyIIaeTCsl.

Cocmosinue asapuiinoco npocmosi - Hepabodee COCTOSHHE O00BEKTa, TpH
KOTOPOM HE BeIyTCsd pabOThl 1O BOCCTAHOBJICHHUIO €ro paboTOCIIOCOOHOCTH,
HapYyIIEHHOW B PE3yJIbTaTe 0TKa3a 3JICMEHTOB 00BEKTa.

PesepBHBIC 1 HEpaOOUME COCTOSIHUS OTHOCSTCSI OOBIYHO HE K CUCTEMaM, a K

HUX 3JICMCHTAM.

2.3. Cobbimus, xapaxmepu3youiue Ha0elHcHOCMb

2.3.1. Knaccugpuxauus coovimuii. OcHo6HblE 8UObL OMKA306

Omkaz pabomocnocobHocmu - COOBITHE, 3aKIIOYAIONIEeecs B TEPEXOJe
00BEKTa C OJTHOTO YPOBHS pab0OTOCTIOCOOHOCTH Ha JIPYroM, 0ojiee HU3KHM.

Omxas @yHkyuoHuposanus - COOBITHE, 3aKITIOYAIOIICECS B IEPEXoje
00BEKTa ¢ OAHOTO YPOBHS (DYHKIIMOHUPOBAHUS HA APYroi, 6onee Hu3kuil. He Bcsakuit
OTKa3  paboTOCIOCOOHOCTH  OOBEKTAa  MOXKET MPHUBECTH K  OTKa3y  €ro



¢yHkumonupoBanus. OTka3z QyHKIMOHUPOBAHUA OyJIeT UMETh MECTO B TOM Cllydae,
KOI'/Ia YpOBEHb pabOTOCIOCOOHOCTH 00BEeKTa OylneT HHMKE TpeOyemMoro ypoBHS €ro
(YHKIMOHUPOBAHHSL.

2.3.2. Coovimus, npugooauue K CHUMCEHUIO YypoeHneii
pabomocnocoonocmu u PYHKYUOHUPOBAHUA

llonnvii  omxasz pabomocnocooHocmu - OTKa3 pabOTOCIOCOOHOCTH,

OPUBOJAIIMN 00BEKT B HEPAOOTOCIIOCOOHOE COCTOSIHUE.

Yacmuynwiti omkaz pabomocnocooHocmu - O0TKa3 pabOTOCTOCOOHOCTH,
OPUBOJSAIIMN OOBEKT B YaCTUYHO pabOTOCIIOCOOHOE COCTOSTHUE.

Buezanmuwiti omkaz pabomocnocobnocmu - 0TKa3 pabOTOCIOCOOHOCTH,
XapaKTepU3YIOIIMICS BHE3AMHBIM CHUKEHHUEM YPOBHS pabOTOCIIOCOOHOCTH 00BEKTA.

Ilocmenennvii omkaz pabomocnocoonocmu - 0TKa3 pabOTOCIIOCOOHOCTH,
XapaKTEepPU3YyIOIIUHCS TIOCTENICHHBIM  CHIDKEHHEM  YPOBHS  PabOTOCIIOCOOHOCTH
00BbeKTA.

Hezasucumwiii omkaz pabomocnocobnocmu - 0TKa3 pabOTOCIIOCOOHOCTH
00beKTa, HE 00YCIOBICHHBIN OTKa3aMU PabOTOCIIOCOOHOCTH APYTUX 00HEKTOB.

3asucumvrii omkaz pabomocnocoonHocmu - OTKa3 PpabOTOCTIOCOOHOCTH
00beKTa, 00YCIOBICHHBIN OTKa3aMu PabOTOCIIOCOOHOCTH APYTHUX OOBEKTOB.

Yemoiiuuewiii omkaz pabomocnocoonocmu - 0TKa3 paboToCIIOCOOHOCTH, IS
BOCCTaHOBJICHHsI KOTOPOH TPEOyeTCss pEMOHT 00BEKTa.

Heycmotiuuswiii omkasz pabomocnocoonocmu - 0Tka3 paboTOCIOCOOHOCTH,
JUIST BOCCTAHOBJICHHS KOTOPOM TpeOyeTcsi TOJNbKO OTKIIOYECHHWE WU HW3MEHEHUE
pexuMa paboThl 00BEKTa 0€3 ero peMOHTA.

IHonnwiti  omkas  @yukyuonuposanusi - OTKa3 (QYHKIIMOHUPOBAHUS,
NpUBOAAIINNA 00BEKT B Hepabouee COCTOSTHUE.

Yacmuunelii omxa3 @QYHKYUOHUpo8anus - OTKa3 (QPYHKIIMOHUPOBAHMSI,
MPUBOAIINN OOBEKT B YACTUYHO pabodee COCTOSTHHE.

Buesanuwviii  omxaz  @ynkyuonupoeanus - 0TKa3 (DyHKIMOHUPOBAHUS,
XapaKTePU3YIOIINIACS BHE3AMHBIM CHIKEHNEM YPOBHS (DYHKITMOHHPOBAHUS OOBEKTA.

Ilocmenennviii omxaz @yHKkyuoHupoganus - O0TKa3 (YHKIIMOHUPOBAHUS,
XapaKTePU3YIOMIMICS  TMOCTENIEHHBIM CHW)XCHHEM  YpPOBHS () YHKIIMOHUPOBAHUS
00BeKTA.

Hezasucumbiii omkaz @ynkyuonuposanusi - 0TKa3 (DYHKIUOHUPOBAHUS
00beKTa, HE 00YCIOBICHHBIN OTKa3aMU (PYHKIIMOHUPOBAHUS APYTUX OOBEKTOB.



3asucumbiti omkaz @yHkyuonuposanusi - OTKa3 (HYHKIHOHUPOBAHUS,
00yCIJIOBJIEHHBIN OTKa3aMU (DYHKIIMOHUPOBAHUS JIPYTHX OOBEKTOB.

Yemoiiuueoiii omkas  @ynkyuonuposanus - 0TKa3 (QYHKIIMOHUPOBAHUS,
TpeOyIomui A1 €ro JUKBUAALIMN PEMOHTA O0OBEKTA.

Heycmortiuuswiti omkaz @yHkyuonuposanus - oTKa3 (yHKUMOHUPOBAHMUS,
TpeOyIOUMi A1 €ro JMKBUJAUUU TOJBKO OTKIIOYEHHS WM U3MEHEHMS pexuma
paboThl 00BEKTA 0€3 ero PEMOHTA.

Kpome nepeuncineHHBIX OTKa30B, B TPYIIY OTKa30B ()YHKIIMOHUPOBAHUS
BXOJAT TaKXe: OTKa3 cpabaThlBaHUs, W3JMIIHEE CpadaThbIBAHUE M JIOKHOE
cpabaTbiBaHUE. DTH TMOHATUSA XapaKTEPU3YIOT OTKa3 (PYHKIMOHUPOBAHUS OOBEKTOB
JUCKPETHOTO JIEUCTBHUSI.

Omkas cpabamviéanus - OTKa3 (PYHKIIMOHMPOBAHUS, 3aKIIOYAIOLIMNCA B
HEBBIMOJHEHNN 00BEKTOM TpeOyeMOoro cpabaTbiBaHuUA.

Hsznuwnee cpabamviéanue - 0TKa3 QYHKIIMOHUPOBAHUS, 3aKIIOYAIOIIMIICS B
cpabaTbiBaHUM OO0BEKTa TpU TpeOoBaHMM cpabaThiBaHUA JPYTMX OOBEKTOB U
OTCYTCTBUU TpeOOBaHUS cpabaThIBaHUSI JAHHOTO OOBHEKTA.

Jlooicnoe cpabamveiganue - oTka3 (PYHKIMOHUPOBAHUS, 3aKIIIOUAIOIIMICS B
cpabaTbiBaHUU OO0BEKTAa MPU OTCYTCTBUU TpeOOBaHUS CpalaThIBaHUS JTaHHOTO W
JIPYTUX 00BEKTOB.

[IpumepoM oTKa3a cpaOaTbIBaHUSI MOXKET OBIT OTKa3 cpabdaThIBaHUS
Beikitouarens JIOII mpu  kopoTkom 3ambikanuu Ha JIDII wu3-3a  oTkasza
PaboTOCIIOCOOHOCTH MPHBOJIa BhIKIIOUaTeNs. M3numinee cpabarbiBaHUE MOXKET OBITH
npu cpadaThIBAaHUU 3aIUTHI COOPHBIX MIKH moacTaHimu npu K3 Ha omno#t uz JIOII,
OTXOIAIIMX OT ATOW mojcTaHuu. JIokKHBIM cpabaThiBaHueM OyAeT, Harpumep,
cpabaTbIBaHUE PENICHHOM 3alTUTHI IPU OOPBIBE B IETISX HANIPSKCHHUS.

[Ipy KpymHBIX HAPYIICHUSX PEXKUMA CHUCTEMBI BMECTO TOHSATHUS «OTKa3»
UCITIOJIb3YETCSI TIOHATHUE «aBapHUs».

Asapus - coOpITHE, 3aKII0YAIOIIEecs B Mepexoie 00beKTa C OJTHOTO YPOBHS
paboTOCTIOCOOHOCTH WU YPOBHS (DYHKIITMOHMPOBAHUS HA JPYTO, CYIIECTBEHHO Ooliee
HU3KOW, C KPYITHBIM HAPYIICHHEM PeXuMa paboThl 00HEKTA.

ABapus MOKET MPUBECTH K Pa3pyIICHUI0 00bEKTa, MACCOBOMY HAPYIICHUIO
MUATaHUSI TOTPEeOUTENeH, CO3JaHNI0 YCIOBUM, OMACHBIX NJis JIIOAEH U OKpy:Karolen
CpEeJIbI.

Oukcanusa ¢akra OTKaza WM aBapud TPeOyeT HCIOIb30BAHUS YETKUX
KOJIMYECTBCHHBIX KPUTEPUEB OTKa3a M aBapuu. Kputeprem oTkasa (aBapuu) SBISIOTCS
YCIIOBHS, B COOTBETCTBHHM C KOTOPHIMH MPUHUMAETCS PEIICHHE O HAIWYUU WJIH
OTCYTCTBUM  OTKa3a (aBapuu). Takue Kputepud JuOO  YCTaHABIMBAIOTCS
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BEJIOMCTBEHHOI HOPMAaTHBHO-TEXHUYECKON JOKYMEHTalMe, Jnbo CcHenuanbHO
OrOBapUBAIOTCS  YCIOBHUSIMH, OIpPEACISIOIMMHA  (OPMUPOBAHME PEHIEHUH 10
obecrnieueHuIo0 TpeOyeMOro YpOBHS HaJI€)KHOCTH.

OrpanudyeHue  TOCIEACTBMM  OTKAa30B W IIOBBIIIEHUE  yYPOBHEH
paboTOCTIOCOOHOCTH ¥ (PYHKIMOHMPOBAHUS BO3MOXKHO JIOKaJIM3allMed oOTKasa
(GYHKIMOHUPOBAHMS M BOCCTAHOBJIEHUEM (DYHKIIMOHUPOBAHUS OOBEKTA.

Jloxanusayuss omkasa @yHKyuonupoeauus - COOBITHE, 3aKIHOYAIOLIEECs B
OTrpaHUYEHUH MOCIEACTBUI 0TKa3a QyHKIIMOHUPOBAHUS OOBEKTA.

Bocecmanoenenue - coObITHE, 3aKiodarouieecs B TOBBIIICHUH YPOBHS
paboToCIOCOOHOCTH 0OBEKTA MIIM OTHOCUTENIBHO YPOBHS €ro (PYHKIIMOHUPOBAHUSI.

[ToBbilIeHHE YpOBHS pabOTOCIIOCOOHOCTH CHCTEMBbI BO3MOXKHO, HAIPUMED,
POBEJICHUEM aBAPUHHOIO PEMOHTA WUJIM BBOJOM B palOTy AJIIEMEHTOB, HaXOSLIUXCS
B pe3epae.

[loBbilieHne YpOBHS (PYHKIIMOHMPOBAHUSA CHUCTEMBI MOKET, HaIlpUMED,
NPOM3OMTH B Pe3ysibTaTe M3MEHEHUS pPeKUMa padOThl CUCTEMbI, B YaCTHOCTH, IpPH

CYTOYHOM HJIM CC30HHOM CHHIXCHUU HOTp€6J'I€HI/I$I QJICKTPOSHCPIUH.

2.3.3. Kackaomusle asapuu

Pa3zBuTue aBapuu MOXKET MPOUCXOAUTH CAMBIMU PA3TUYHBIMH MYTAMH,
KOTOpBIE€ MPAKTUYECKH HE MOBTOPSAIOTCA. BO3MOXKHBI U MHOXECTBEHHBIEC NEPBUYHBIC
BO3MYIIEHUS B Ppa3HbBIX TOYKAX CHUCTEMbl, B TOM 4YHCIE H3-3a IIPOIIECCOB,
IPOUCXOANINX B TPUPOJE: Tal(yHbl, BHUXPHU, CHETONAIbl, IIYHAMH, PE3KHE
MOXOJIOJIAaHMS; HO BO3MO>KHBI U MPEeIHAMEPEHHBIE BHEIITHUE BO3ICUCTBHUS.

[IpenorBpamienne  KacKagHbIX aBapuil  oOecreuynBaeTCs  JASHCTBHEM
aBTOMAaTHKH M  ONEPaTUBHO-AUCIIETYEPCKOrO IMepcoHana. bomaeliyio poib B
MPEAOTBPAIICHNN KAaCKaIHOTO pPa3BUTHUS aBapuid urpaeT OBICTPOACHCTBYIOMIASL
aBTOMaTHKa JeyeHuss cucrembl (B 47% ciydaeB), KoTopas MpeaoTBpallacT
BO3HMKHOBEHHWE  WJIM  IPOJAOJDKEHHWE  aCHHXPOHHOrO  XoJa.  ABTOMAaTHKA,
obecnieunBaromas pasrpy3ky JIOII m AYP mpemoTBpamaroT KacKaJHOE pPa3BUTHE
aBapuid, COOTBETCTBEHHO B 24% u 22% ciy4aes.

BOIIPOCHI 1JIs1 CAMOITPOBEPKHA

1. HazoBute oCHOBHBIE (DYHKIIUHU 3IEKTPOIHEPTETUUECKUX CUCTEM.
2. UTo moHMMAETCS MO HAIC)KHOCTBIO AJIEKTPOIHEPTETHUECKUX CUCTEM?
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3. HazoBurte enuHuuYHbIC CBOWCTBA HaJekKHOCTH. JlailTe ompeneneHue st
KaXXJ10I0 €IMHUYHOT'O CBOMCTBA.

4. Ha3oBUTe COCTOSIHUS, XapaKTEPU3YIOIINE HAJIEKHOCTb.

5. Kakue Bbl 3HaeTe pexuMbl pabOThI SJIEKTPOIHEPTETUIECKUX CUCTEM ?

6. Kakue Bbl 3HaeTe cOOBITHS, XapaKTEPU3YIOLIUE HAJIE)KHOCTh?

7. Yem OTJINYAETCS OTKa3 (GYyHKIMOHUPOBAHUS oT OTKa3a
PaboTOCTIOCOOHOCTH CUCTEMBI?

8. Buasl  0Tka30B: NOJHBIA  WJIM 4YacTUYHBIM, BHE3AIIHBIA WU
MTOCTENICHHbIN, HE3aBUCUMBbIN WJIM 3aBUCUMBbIN, YCTOWYUBBIN WA HEYCTOMYHUBBIM.

9. Uro takoe aBapusi? Uem oTiinuaeTcs aBapus OT OTKaza?

10.Yto nmoHumaeTrcs noj1 JoKaian3amnue orkasa?

11.Yem nokanu3amus 0TKa3a OTIIMYACTCS OT BOCCTAHOBJICHHUS 00bEKTa?

12.Kackannas aBapus (IIPUBECTH MPUMEDPHI).

13.CooTHo1ieHue CBOUCTB )KMBYYECTH, O€30MaCHOCTH U 0€30TKa3HOCTH.

14.Yto nmoHUMaeTCs OJ1 SHEPreTUYECKOM 0€30MacHOCThIO?

TEMA 3. Ilokazamenu naoexcnocmu
3.1. Oobwue mpebosanus K noKazameaam HaAOEHCHOCHU

Hokazamenem naodexcrnocmu Ha3bIBACTCS KOJIMYCCTBECHHAS XapaKTCPUCTUKH

OJIHOTO WJIM HECKOJIbKUX CBOWCTB, COCTaBISIONIUX HAJACKHOCTh oOO0BekTa. MX
COOTBETCTBEHHO TMOJPa3NICIAI0T Ha EIWHUYHBIE W KOMIUIEKCHBIE ITOKa3aTeu
HaJle)KHOCTH.  [lockosibky HaaexHOCTh 2IOC  XapaKTepU3yeTcsi HECKOJIbKUMH
€MHUYHBIMU CBOMCTBAMH, TO U YHUCIICHHAS OLICHKA €€ OCYIIECCTBIISIECTCS HECKOIbKUMH
(KOMIIJIEKCOM) TOKa3aTelsIMu HaJeHOCTH. [lokazaTenn HaJAEKHOCTH MOTYT HMETH
pPa3MEpPHOCTh, @ MOT'YT U OBITH O0€3pa3MepHOI BETMUYNHON U U3MEHSITHCS B TIPEIeiiax OT
0 mo 1. AOCOIIOTHO HaACKHOMY OOBEKTY COOTBETCTBYeT 1, a aOCONIOTHO
HeHaie:)xkHoMYy - 0.

Kpurepun orkaza JOMKHBI HMMETh MPOCTOW W TOHSATHBIM (PU3NUYECKUM
CMBICII, & COCTOSIHHE OTKa3a M BOCCTAHOBJICHHS JIOJDKHO OTPENETSAThCS OBICTPO U
JOCTYTHBIMH TEXHUYECKUMH CPEICTBAMH.

Ha BpIOOp moKkazareneii HaJEKHOCTH OKA3bIBAIOT BIMSHHUE BIIOJHE
OUYEBHUIHBIE PEKOMEHJALUM: BHIOPAHHBIM MOKa3aTeldb HAJEHKHOCTH JOJDKEH HMETh
MPOCTON (PU3UUYECKUI CMBICI, TOMYCKAaTh BO3MOYKHOCTH OIBITHOW MPOBEPKHU HUITU XOTS
Obl TOATBEPXKICHUS; OOIIEee YMCIO MMOKa3aTesle HaJeKHOCTU JIOHKHO OBITh IO
BO3MOKHOCTH MHUHUMAJIbHBbIM; BBIOpPAHHBIM MOKa3aTeslb HAAEKHOCTH JOJKEH OBIThH
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AO0CTATOYHO YYBCTBUTCIBHBIM K I[GflCTBHIO Ppa3siIndHbIX Q)aKTOpOB, BIUAOININX Ha
HaOCKHOCTB.

BBI6paHHBIC IIOKa3aTcJIn HAACKHOCTHU OJOJIDKHBI oOecrieunBaTh BO3MOKHOCTD
B3anMOCOI1IaCOBaHUA peHIeHI/II\/'I, IMIPUHUMACMBIX Ha PAa3JIMYHBIX HCPAPXUICCKUX

ypOBHsIX yrpaieHus 93C.

3.2. OcHoeénble nokazamenu coxpansiemocmu

1. Cpeonuti cpok coxpausemocmu - MaTeMaTHYECKOE OXKUJIAHHE CpPOKa
COXPaHSEMOCTH.
2. I'amma-npoyeHmuwvlli CPOK COXPAHAEMOCMU - CPOK COXPAHSIEMOCTH,

IIOCTI/IFaeMBIﬁ 0O0BEKTOM C SaHaHHOﬁ BCPOATHOCTBHIO Y, BBIpa)KCHHOﬁ B IIPOILICHTAX.

DTHU MOKa3aTeId UMEIOT CMBICI JIUIIh JJ1s1 3JieMeHTOB (00opynoBanus) D3C,
npuueM ¢asza XpaHCHUS HE SBJISCTCSA CYIICCTBEHHOW B PEKHUME MCIOIb30BaHHUS
o0opya0OBaHUs, T.K. XpaHECHUE 3TO HE PE3CPBHOE COCTOSTHUE U HE COCTOSHUE TPOCTOS.
MeToioB pacuera TOKa3aTelIeH COXpaHSIEMOCTH HE cymecTByeT. Mmeromuecs
TUIIOTE3bl O XapaKTepe MOBEJICHUS 00OBCKTOB B PEXKUME XPAHCHHS U TPAHCIIOPTUPOBKHU
HE TIOJITBEPIKIAFOTCS JOCTOBEPHOM CTATUCTUICCKON MH(POPMAIIHECH.

3.3. Ilokazamenu YCmouuueocnocoonocmu, PeHCUMHOIL
YRpagnaemocmu,Hcugyiecmu u 6e30nacHocmu

Ecmm ns takux crnenuanbHbIX cBOHCTB DIC Kak YCTOWYHMBOCIIOCOOHOCTD,
pEeKUMHAs yIPaBIIEMOCTh, KUBYYECTh U 0€30MaCHOCTh C(HOPMUPOBAHBI KPUTEPHUH, TIO
KOTOpbIM Bce cocTosiHus ODC nenstcs Ha ABE TPYIIbl - yoosiemeopsoujue W
Heyoogliemeopsaujue dTUM KPUTEPHUSIM, TO TOTJA COCTOSIHHS, HEYIOBICTBOPSIOUINE

BLIOPAHHOMY KPHUTEPHIO, OYIYT IPEACTABIATh cO00M oTKa3. PaccMarpuBas oTKa3 Kak

ClIy4aitHoe cOOBITHE, TTOKA3aTeNN XapaKTePHU3YIOIINe 3TH CBOMCTBA, MOTYT OBITh TAKHE
e KaK M ToKaszarenu 0e30TKa3HOCTH: cpejHee BpeMsi paboTel (wim B Oosee oOiiem
ciy4yae -HapabOTka) J0 OTKa3a; BEPOSTHOCTh TOTO, YTO OTKa3 HE MPOU3OUIET B
TE€UEHHE 3aJaHHOIO0 BPEMEHU U T.[I.

Haubonee cioXHBIM BOMPOCOM TPU  pacueTe ToKa3zaTened s
YCTOMYUBOCITOCOOHOCTH, PEKUMHOM YNPaBIIEMOCTH, >KHBYYECTH W 0O€30MacHOCTH
SBIIIETCS BBIOOP KpHUTEpHEB OTKaza. Kpome TOro, mpu OLEHKE YPOBHS KHIKOCTH U
0€30MacHOCTH MPUXOAUTCS UMETh JIENI0 C NEePEUYHbIMU GO3MYUCHUAMU, BEPOSITHOCTh
KOTOPBIX OLIEHUTHh MPAKTUYECKA HEBO3MOXXHO, T.€. HNPUXOAUTCS HMMETh JEI0 C

HEONPCACIICHHOCTBIO CUTYyalllMM, KOI'Jld HCET HJIM HE MOXKCT 6BITB, B ITPHUHIIUIIC,

BEPOSITHOCTHBIX XapPAKTEPUCTUK TEX WJIM HWHBIX BO3/eHcTBUM. B 3TOM cCiydae
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MPUXOAUTCS PacCMATPUBATh IMpEAENbHbIE WIM TapaHTUPOBAaHHBIE OLIEHKH, KOTrJa
napameTpbl D9C He BbIXOAWIH ObI 33 JOIMYCTUMBIE TPAHULIBI B CIIy4ae BO3ZHUKHOBEHUS
(pUKCHUpPOBaHHBIX B TOM YHCIIE U Hanbosee HebJaronpusaTHbIX Bo3aeicTBuil B 99C.

3.4. KomnnekcHble nokazamenu HA0EHCHOCHU

1. Kosgpgpuyuenm ecomoenocmu. ITOT TOKa3aTelb XapaKTEepU3yeT
COBOKYITHOCTh CBOHCTB O€30TKAa3HOCTH W PEMOHTONPUTOJHOCTH. Koaddumnmuenrom
rotoBHoctd Ky (t) Ha3piBaeTCs BEPOSTHOCTH TOrO, YTO OOBEKT OKaKeTCs
paboTOCTIOCOOHBIM B MPOU3BOJIBHBI MOMEHT BpeMEHH 1 .

WNHora BBOJIAT B PACCMOTPEHUE YCPETHEHHBIN Ha WHTEpBae KO3 PUIIUCHT
roToBHOCTH  Krt. DTOT TOKa3aTellb OINpEAeNsieT, CKOJIbKO BPEMEHH B CPEIHEM

paccMaTpuBaeMblii 00bEKT HAXOJUTCS B HCIIPABHOM COCTOSTHUM Ha uHTepBaje [0,t].

KosddurmenT roToBHOCTH €CTh BEpPOSTHOCTH 3acTaTh OOBCKT B
paboTOCIIOCOOHOM COCTOSTHUM B OSCKOHEUHO YAQJICHHBIM OT Hadajla OTCYETa MOMEHT
BpeMeHU. Bo3MOXHO WHOE ompeneiacHue KO3 QHUIMEHTa TOTOBHOCTH - 3TO JOJIA
BPEMEHU B TCUCHHUE KOTOPOTO 0OBEKT HAXOIUTCSA B paOOTOCIIOCOOHOM COCTOSTHUU MPHU
YCIIOBUHU, YTO BpeMs HAOIIOACHHUSA O4YeHb BeJWKO. Torma ko3 (UIMEHT TOTOBHOCTH
MOJKHO OIPEJICIIUTh Yepe3 CPeIHee BpeMs pabOThl MEXKIy OTKa3aMHu M CPEJIHEe BpPeMs
BOCCTAHOBJICHHS.

KaxxomMy W3 pacCMOTPEHHBIX BbIIIEe KO3(P(GUIMEHTOB T'OTOBHOCTH MOYKHO
IPHBECTH B COOTBETCTBUEC KOA(POHUIIMEHT MPOCTOS, XapaKTEPU3YIOUIUH BEPOSTHOCTH
3acTaTh OOBEKT B COCTOSHUU OTKaza. KonmdecTBeHHO KO3 UIIMEHT POCTOS paBeH

3HAYEHUI0, TOTOTHSOMEMY KO3 (OUIIMEHT TOTOBHOCTH JI0 €TUHUIIBI.

2. Koogppuyuenm  onepamuenou  comosnocmu.  Onpenensiercs  Kak
BEPOSITHOCh TOTO, YTO OOBEKT HAXOJSICh B PEXKHUME OXUIAHUSA, OKaXKETCS
paboTOCTIOCOOHBIM B MPOU3BOJIBHBI MOMEHT BPEMEHM M HAauyWHas C 9TOTO0 MOMEHTa

Oyzmet paboTaTh 0€30TKAa3HO B TCUCHUE 3aJaHHOTO MHTEepBajia BpemeHu (t,t +1o).
3. Koagpgpuyuenm mexnuueckoco ucnonvszosanus. OnpenenseTcss Kak

OTHOIICHHUC MATCMATHYCCKOIO OXHAAHHA BpPCMCHHU Hpe6BIBaHI/I$I 0o0BEeKTa B

paboTOCTIOCOOHOM COCTOSIHUM K CYMMapHOMY BPEMEHHU SKCIUTyaTaluu.
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4, Cpeonuti neooomnyck anekmpudeckotl snepeuu. Ilpeacrasnser codbou
MaTeMaTHYeCKOe OXUJAHWE KOJIMYECTBA  DJICKTPOIHEPTHUH, HEJOOTIYIICHHOU
MOTPEOUTEIISIM 32 33JIaHHBIN TIEPUO BPEMCHH.

5. Koagpguyuenm obecneuennocmu nompedumenei  1eKmMpPUYECKOl
aHepeueu
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6. Cpeonuii ywepb na o0un omka3. ITOT MOKa3aTellb MPEACTaBIsET cO00M
MaTeMaTHYeCKoe  OXHUAaHue  ymepba, T[PUXOIAIIEToCs Ha  OAMH  OTKa3
paccmarpuBaeMoro oOBekTa. TpyaHOCTh aHATUTHYECKOTO OIpeneieHue yiiepoa
OTIpe/IeNsieTCs] HE TOJBKO XapaKTEPUCTHKAMU paccMaTpUBAaeMOro OTKaza, HO M Ha
Kakoi (ha3e MPOM3BOACTBEHHOTO IIpollecca y moTpeduTesneil mpou3omen oTkas u T.1.
3aBUCHMOCTH yIIepOa OT MPOJAODKUTEIHHOCTH OTKa3a OOBIYHO HEJIMHEHHASI.

7. Yoenvuwiii yuep6 onpenensiercs Kak yuiepo, OTHECEHBI K OTHOMY kBm * y
HEJOOTIYLLIEHHOU JJIEKTPUUECKON DHEPTUH.

BOITPOCHI IJ1s1 CAMOITPOBEPKHA

1. TpeboBaHus K OKa3aTEIsIM HaJIC)KHOCTH.

2. HazoBure enuHMYHBIC TIOKAa3aTeld HAACKHOCTH (0€30TKa3HOCTH,
PEMOHTONPUTOTHOCTH, 0€30MaCHOCTH, JOJTOBEYHOCTH, COXPAHSEMOCTH, KHUBYYECTH,
YCTOMYUBOCTHU U PEKUMHOM yIPABISIEMOCTH).

3. Ha3oBuTe KOMIUIEKCHBIE ITOKA3aTEIN HAAEKHOCTH.

4, Kakue mokaszaTeau UCTIOIb3YIOTCS sl OLICHKU pucka?

TEMA 4. Hugpopmauua, ucnonvdyemas 011 MOOEAUPOBAHUA CUCHEM

9J1el<mpocrm6.7fceuuﬂ

4.1. Xapakmepucmuka ucnonb3yemoii ucxo0Hou uHgopmayuu

[Ipu  Odoneocpounom  naanuposanuu  pescumos padbomvr  IIC (¢
3a0maroBpeMeHHOCThI0 OT 1 roma g0 1 wMecsma) omubka MPOrHO3a HATPy3KU
XapaKTepu3yeTcs CpPeIHUM KBaJpaTHUYECKUM OTKJIOHEHHEM, OOBIYHO paBHBIM 4-6%
BennuuHbl Harpy3ku DOC. IlorpemiHocTh B ONpEAeiIeHur MoKa3aTenel HaJeKHOCTH
o0opymoBaHUs COCTaBIAIOT + 35%.

IIpu kpamxocpounom naanuposanuu pedsxcumos padbomer IIC (¢
3a071aTOBPEMEHHOCTBI0O B CYTKH WJIM HECKOJIBKO CYTOK) CpEIHEE KBaJpaTUYECKOE
OTKJIOHEHWE OMMOKH TPOTHO3a HArpy3Ku OOBIUHO cocTaBisieT 1-3% cyTouHoro
MakcumyMma. [lorpemrHocTh MOKa3aTenei HaJaeKHOCTH, BBIYUCIECHHBIX TOJIBKO C

y4eTOM BHE3aIMHBIX 0TKa30B 000pymoBaHms cocTapisieT He 6omnee + 40%.
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4.2. Haubonee xapakmepHule 3aKOHbL pAcnpeodesieHus

4.2.1. IkcnonenyuanvHulili (NOKA3amenbHblil) 3aKOH PAcnpedeieHus

1. IInomunocme eposmuocmu  (Oughghepenyuanvnas @yukyus) epemeHu
MedHcOy OmKazamu

2. Bepoamuocme bezomkasHot pabomuwl

3.Beposimnocms omkaza
4. lumencusnocms 0mKazos

He3aBucuMOCTh MHTCHCHMBHOCTH OTKAa30B OT BPEMEHH pPa0OThI CHCTEMBI
COCTaBJISIET TJABHYIO OTIMYHUTEIBHYIO OCOOCHHOCTh DKCHOHEHIIMATBHOTO 3aKOHA
pacnpeesieHus CIy4anHON BEJIMYUHBI.

5.Cpeonee epems 6e30mrasHou pabomuol

6.ucnepcus

7.Cpeonee ksadpamuveckoe OMKIOHeHUe T.€. CpeHee KBaAPaTHUYECKOE
OTKJIOHCHHE PaBHO CpeHEMY BpeMeHH 0e30TKa3HOU paboThl.

Ha IMPAKTUKE 3TO CBOMCTBO 4acTO HUCITIOJIB3YIOT JIA IMPOBCPKU HUCTHUHHOCTHU
TUIoTe3a 0 CymeCTBOBAHUHN JKCIIOHCHIOHUAJIBHOT'O 3aKOHA PaCIpPCICIICHUA. ,HJ'I}I 9TOTO
Ha OCHOBC CTaTHUCTHYCCKUX JaHHBIX OIIpCaACIIAOT CpCaHECC KBaApaTUICCKOC
oTKJIOHeHue. Hx PAaBCHCTBO MOKCT CIYKXUTb JOKa3aTCIbCTBOM HpaB,IIOHOIIO6I/I}I

MPUHATOU TUIIOTE3BI.

4.2.2. Hopmanoustii 3akon pacnpeoenenus (3axon Iaycca)

HopmansHOMY 3aKOHY pacnpeneneHus OAYUHSFOTCS TOJIBKO
HEIIPEPHIBHBIE CIIy4YalHbIEC BEJIMYUHBI.

HopmanbHOoe  pacnpeneneHue  ABIsSETCS  ABYXINApaMETPUYECKUM U
ompenenseTcss mapaMeTpaMu o0 W Icp. OTOT 3aKOH OMNUCHIBAET paCHpE/ICSICHHUE
CJIIy4ailHOM BEJIMYMHBI, 3HAYCHUS KOTOPOU TIPYHIIUPYIOTCS OKOJO CPEIHETO 3HAYCHUS
1 HAOJTIOIAt0TCS C ONPEACIICHHON YacTOTOM.

I[Ipu Tcp = 0 u 0 = 1 momywaeTcss NEHTPUPOBAHHOE U HOPMHUPOBAHHOE
pacnpeneneHue.
Cnyuaunas  eenuyuHa, NOJAYMHSIONIA’CS  HOPMAJIBHOMY  3aKOHY

pacrpeneneHus, UMEeT CIeAYIOIINe CBONCTBRA:

- OAUMHAKOBBIC ITOJIOKHUTCIBbHBIC U OTPHULATCIBbHBIC OTKIIOHCHHUA OT cpenHeﬁ

apupmeTrueckoil Tcp pPABHOBO3MOXKHBI,
- MEHBIIIME OTKJIOHEHUs 00Jiee BEPOSTHBI, YeM OOJIbIIINE;
- BechbMa 0O0JIbIITNME OTKJIOHEHUS OT Tcp MaJIOBEPOSITHEI.
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5.3. Cmamucmuueckan oyeHKa 3aK0H06 pacnpeoeieHus

Hnsa wccaemoBanmss HajaexkHocTH DOIC  HeoOXOAWMO 3HATh 3aKOHEI
pacripeiesieHus HaOJII0IaeMbIX CIy4alWHBIX BEJIMYMH: HApaOOTKU HAa OTKa3, BPEMEHHU
BOCCTAHOBJICHMS, 4YMCJIa OTKazoB W T.A. Ilpu skcmmyatanun 2O9C B TeuyeHue
HEKOTOpPOro BpeMeHu { paccmarpuBaemas CiydyalHas BEJIWYMHA MOXKET IMPUHATH N
pPa3IUYHBIX OMpeJeeHHbIX 3HaueHU. COBOKYMHOCTh ATUX CIIy4aWHBIX 3HAYCHUM
CIy4yalHOW BEJIMYMHBI B MaTEMAaTHMYECKONW CTAaTHUCTHKE TOJydWsia Ha3BaHUE
CTaTUYECKOM BBIOOPKH OoOBeMOM N . Eciu pacmnojoXuTh OTACIbHBIC 3HAYCHUS
CIIy4yallHOW BEJIMYHMHBI B BO3PACTAIONIEM MOPSAKE U YKa3aThb OTHOCHUTENIBHO KaXKJIOTO
3HAYCHMS, KaK YacTO OHO BCTPEUYAECTCS B JIAHHOW COBOKYIHOCTH, TO TMOJIYyYUM
pacripefielieHue CiaydyalHOW BEJIWYWHBI, WIM BapUAIMOHHBIN psiJi, HA OCHOBAaHUU
KOTOPOT'O MOYHO OMNPEACIUTh AHAIUTUYECKYI0 (OPMY HEHU3BECTHOM IIJIOTHOCTH
BepositHoctei () mnm GyHkiuio pacnpenenenus F(t) U oleHUTHh BXOAAIINE B ITY
GyHKIHIO TTapaMeTphI.

OnpenenuB TakuM 00pa30M YacTOTY MOMAJAHUS CIy4dailHOW BETWYMHBI t B
KOKIbIA MWHTEpPBAJ, IMOJY4YalOT WHTEPBAJbHbIA BapUAllMOHHBIA PAO, KOTOPBIH
n300pakaeTcsi B BUIE TaOJIUIIbI, B KOTOPOW YKa3aHbl HHTEPBAJIbl 1 COOTBETCTBYIOIIUE
UM YacCTOTBHI.

Jlist HariasgHOrOo M300paKeHHsI BapUAllMOHHOTO psA/la MpHOeramT K ero
rpadguueckoMy HU300pa)KEHUIO, dallle BCEr0 K TUCTOTpaMME U CTaTUCTHYECKOU
GbyHKIMM pacpeiesIeHHs.

Cratuctuyeckas QyHKIHs pacrpenesieHns CTPOUTCS CISAYIOIUM 00pa3oM.
Hag kaxnbiM OTpe3KOM oOcH aOCIIUCC, COOTBETCTBYIOIIMM PACCTOSHHUIO MEXIY
KOHIIAMU HMHTEPBAJIOB, NMPOBOAUTCS TOPU3OHTANbHAS MpsAMasi HAa YPOBHE OPANHATHI,
PaBHOM BEJIMYMHE YaCTOThI, a 3aTEM KOHLIbI TOPU3OHTAIBHBIX OTPE3KOB COEIUHSAIOTCS

BEPTUKAIbHBIMU JIUHUSMU.
BOIIPOCHI 1JIs1 CAMOITIPOBEPKHA

1. Kak MOXHO pa3aeiauTh UCXOIHYI0 HH()OPMAIIHIO TT0 JOCTOBEPHOCTH?

2. Kax MEHSETCSA TOYHOCTH HUCXOOHOU uHpopManuu B
3aBUCHUMOCTHU OT 3a0JIarOBPEMEHHOCTH NPUHSATUA peteHuit? [IpuBectu npumepsl.

3. Kaxkwue Brl 3HaeTe 3aK0HBI pactipeieTICHUs] CITyJalHbIX BETUINH?

4. DKCIOHEHCHAaJIbHBIN 3aKOH pacipeiesiCHUs.

5. HopamnbHblli 3aKOH pacrpeeieHusl.
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6. 3axon pacnpexnenenusBeioyna-I'Henenxko.

7. 3akoH pacnpenenenus [lyaccona.

8. Kak mocTpouTh CTaTUCTUUECKYIO (YHKLHUIO paclpeaesieHus?

9. Kakue Bbl 3HaeTe criocoObl MOJENMPOBAHUS 3aKOHOB pacIipeiesieHus?

10.Kputepuii [Iupcona (cxema mpuMEHEHUs! ITOTO KPUTEPHUS COTIacus).

11.Kputepuit KommoropoBa (cxemMa MPUMEHEHHUS OSTOr0  KpPUTEpHs
corjiacus).

12.Yem  xapakTepu3yeTcsi  TOYHOCTb  ONpENEJeHUs  MoKazarenei
HAJEHKHOCTH?

13.Yem xapakrepuszyercs JOCTOBEPHOCTh OIpPEACICHUs TOKa3aTesei

HaJAEXKHOCTH?

TEMA 6. Memoowvt modenuposanus cucmem INeKmpoCcHAOMHCeHUs O0ns

UCCICO006AHUS HAOEHCHOCHU

6.1. Knaccugpuxayua memooos

MeToabl McCcaeA0BaHUS HAACKHOCTH Ha 0a3e M3BECTHBIX CTATUCTHYCCKUX

WJIM IIPOTHO3MPYEMBIX JIAHHBIX O HAJASKHOCTH 3aeMeHTOB DOC.

Ot MCTOBI Tp€6y10T COCTaBJICHU A MaTeMaTHYECKOMN MOACIIN
(1)YHKLII/IOHI/IpOBaHI/I}I BCCX JJICMCHTOB CHCTCMBI M OIPCACICHUA C ITOMOIIbBIO ATOM
MOJCIIN rnokasarejen HaACKHOCTHU 3JI€KTpOCH36}K€HI/IH HOTp@6PIT€JI€I>i.

MGTOI[BI HCCJICAOBAHNA HAJACKHOCTH HA OCHOBC I/IHd)ODMaHI/II/I 0

xapakrepuctukax padorsel DDC (win 00bekToB DDC) B IEJOM WA WHAYE UX MOYXKHO

Ha3BaTb MCTOJAbI CTATHCTHUYCCKOI'O aHaJIMn3a HaACKHOCTH CHCTCM. Ot MCTO/bI

MO3BOJISIOT BBINIOJIHUTh PETPOCICKTUBHBIA aHAIM3 HAJACKHOCTH 32 HEKOTOPBIN
mpomenmuii nepuos; BpemeHu paborer DOC. s 3TOoro HeobXoaumMo coOpaTth
CTATUCTUYECKHE CBEJICHHUS O XapaKTEPHUCTHKAX PabOTHI CHCTEMBI M C TIOMOIIBIO 3TUX
JAHHBIX BBIYUCIINTD IMOKA3ATEIM HAJAC)KHOCTH JICKTPOCHAOKCHUS ITOTPEOUTEIICH.

6.2. Ananumuueckue Memoowvl UCCEO06AHUSA HAOEHCHOCHIU

OTU METOJbl HCHOJIB3YIOT TEOPEMbl TEOPUU BEPOSTHOCTEN (CIOKEHHS,
YMHOKEHHUS BEPOSATHOCTEH, (DOPMYITBI TIOJTHOW BEPOATHOCTH U 1p.). B 3aBHCHMOCTH OT
MPUHATHIX METOJIOB MPEACTABICHUS (QYHKIIMOHATHHO-CTPYKTYPHBIX CBSI3€H CHCTEMBI U
MPUHATBIX  JIONYIIEHUWHA pa3paboTaH psij AaHAIUTUYECKUX METOJ0B pacuera
MoKazaresen HaJeKHOCTH. PaccMoTpum MeTos pacuera HaJeKHOCTHA, OCHOBAHHBIN Ha
WCIIOJIb30BAaHUN YHUBEPCAIBHBIX MPOU3BOASIINX (DYHKIIUNA BEPOSITHOCTEN.DTOT METO

MOXET OBITH HCIIOJIb30BaH sl pacd€Ta HAACKHOCTH CXEM, KOTOPBIC HMCIOT TaK
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Ha3bIBAEMYIO IIPUBOJUMYIO CTPYKTYpPY, T. €. TaKyl0 CTPYKTYpY, Il€ BCE DJIEMEHTHI
COEIMHEHBI TOCJIEIOBATENBHO U MMAPAJUIENBHO B CMBICIIE HAlEKHOCTH. [Ipn aToM nox
nocneo0oeamenbHviM COeOUHeHueM TIOHUMAEeTCs Takas (PYyHKIUMOHAJIbHAs CBA3b
AJIEMEHTOB B CUCTEME, YTO OTKAa3 CUCTEMBbI HACTYMAET MPHU OTKa3e XOTS Obl OAHOIO U3
aneMmeHToB. Ilapannensnvim coedounenuem Ha3bIBaeTCs Takash (PYHKUMOHAIbHAS CBA3b
DJIEMEHTOB B CHUCTEME, YTO €€ IOJHBIM OTKa3 HACTYMAeT TOJBKO IPU OTKa3e BCEX
aneMeHTOB. [IpeanonokumM, 4To KaKIbId | -i 3JIEMEHT CUCTEMbI MOXET HaXOIUThCS B
OJIHOM U3 JIBYX COCTOSSHUH - B COCTOSIHUM TIOJHOM pabOTOCIIOCOOHOCTH C
BEPOSITHOCTHIO Pt WJIM B COCTOSHUM OTKa3a C BEPOSATHOCTHIO (. EciM KOIMYECTBO

3JIEMEHTOB B CHCTEME PaBHO 7, TO YUCIIO COCcTostHMI cucTembl (L) cocraBmser 2.

BOITPOCHI IJ151 CAMOITPOBEPKHA

1. I[OCTOI/IHCTBO N HCAOCTATKU MCTOJOB MOACINPOBAHNA HAACKHOCTH.

2. I[OCTOI/IHCTBO 1N HCAOCTATKHN MCTOHJ0B CTATUCTUYCCKOI'O aHaJIN3a

3. BOSp&CTaeT JIA HaICKHOCTb ImpH YBCIIMUCHUHN quciia
IMOCJICAOBATCIIBHO COCIMHCHHBIX 3JIEMEHTOB?

4, B03paCTa€T JIU HAACKHOCTb IIPHU YBCIMYCHHUMU YHUCIIA IIapaJlICIIBHO
COCIMHCHHBIX 3JIEMEHTORB?

TEMA 7. Cocmaenenue pasniudHulx  Mmooeneil  Uccied08anus

HaoecHocmu

7.1. OcHogHble npu4uHbl, ebl3blearouiue nocpeutHocmb OUEHKU
HAOEHCHOCMU CUCIEM BﬂBKmPOCHaéafCeHll}l

OCHOBHBIMH TPUYMHAMH, BBI3BIBAIOIIMMH IIOTPEITHOCTh OIMPEACICHUS
Hasie)kHOCTH DDC SBISIOTCS YIPOIICHHUS MOJCJCH, OMMOKH B 3aJaHUU HCXOJHBIX
JTAHHBIX W HCTIOJI30BaHKUE MPUOIMKEHHBIX MaTEMAaTHIECKUX METOIOB.

[TorpemHocTh, OOYCIOBIACHHAS BO3MOKHBIMHU YIPOIICHUSIMH MOJICNICH |
HETOYHOCTBIO MCXOIHBIX JJAHHBIX, OOBIYHO 3HAYUTEIHLHO OOJIBINE MOTPEITHOCTH H3-3a
HETOYHOCTH  MaTeMaTH4YeCKuX  MeTojoB. IlosToMy BOmpoc O  TOYHOCTH
MaTeMaTHYECKUX METOJIOB Jajiee He Oy/IeT pacCMaTPUBATHCS.

PazpabaTeiBacMble MOJEIHM JOJDKHBI OBITH B JIOCTATOYHOM CTCIICHU
TOXJECTBEHHBI OOBEKTY HCCICAOBAHHMS W B TO K€ BpEMs MHPOCThI M YyJOOHBI JJIA
MPAKTUUYECKOTO HCMOJb30BaHUA. TOYHOCTh MAaTEMaTHYECKOM MOJEIH IO KHA

COOTBCTCTBOBATh TOYHOCTH UCXOAHBIX JaHHBIX. HpI/I HaIUYHU OO0JIBIION NOTrpCIIHOCTHU
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WUCXOJHBIX JAHHBIX 3HAYUTENIbHAS JeTalu3anusi Mojeled OyneT JaBaTh JIUIIb
KOKYIIUNCS, a HE 1eUCTBUTENbHBINA d(PGEKT.

TouHble BHUAMMO MOJEIHM MOTYT JaBaTh OOJBIIYIO TOTPEIIHOCTh, YEeM
yIOPOIIEHHbIE, T.K. 00Jiee TOYHBIE MOJCIU MOTPEOYIOT OOJIBIIETO HA0Opa MCXOIHBIX
JAHHBIX BO3MOXKHO C YK€ CYIIECTBEHHO HIU3KOW TOYHOCTHIO.

Takum o0pazom, xoTenoch Obl MMETh B3aMMHOE COOTBETCTBHE OOBEKTa
WCCJICIOBAHUS MOJCIH, a MOJEIH - HMCXOJHBIM JaHHBIM. JlJIg comocTaBieHUS
MaTEMaTHYCCKUX MOJCICH ¢ pPa3jIMYHBIM YpPOBHEM JCTAM3AIMH YYHUTHIBAEMBIX
(GakTOpOB M yYETOM HETOYHOCTH HCXOJHBIX JAaHHBIX, HEOOXOAUMO HMETh
BO3MOXXHOCTh OIIEHKH IIOTPEIIHOCTH pEIICHUs, BO-TIEPBBIX, H3-3a YIPOIICHUS

MOIICJICI\/L a BO-BTOPBIX, N3-3d HCTOYHOCTH PICXOIIHOﬁ I/IH(i)OpMaI_[I/II/I.

BOITPOCHI IJ1s1 CAMOITPOBEPKHA

1. Ha3oBuTe  OCHOBHBIC  TPUYHMHBI,  BBI3BIBAIOIINE  IOTPEHTHOCTH
OTIPEJICIICHHS HA/IG)KHOCTH CHCTEM 3JICKTPOCHAOKEHUSI.

2. Kak MOXXHO OIEHUTh MOTPEIIHOCTh PEIICHUs 3a7aud W3-3a YIPOIIEHUS
Mojieiei?

3. Kak MOXHO OIIEHUTHh MOTPENTHOCTh PEIICHUs 3a/1aud M3-3a HETOYHOCTH
UCXOJHBIX JaHHBIX?

4. Korga ynpornieHHasi MOJIeTIb MOXKET J1aBaTh Oojiee TOUHOE pellieHue, YeM
CIIOKHAsl MOJICNIb, YYHUTHIBAIOIIAS OOJIbIIee KOJMMYECTBO (haKTOPOB U OoJbIlIee
KOJIMYECTBO UCXOHBIX JaHHBIX?

5. Kakum o00pa3oM MOXHO COMOCTAaBUTh PAa3IMYHBIE MaTeMaTHYEeCKHE
MOJIENIU C YYETOM TOYHOCTU UCXOJIHBIX IaHHBIX?
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8. KomnnekKr 3apgaHui

B1 B8 B9 M1 BS

Puc. |. Cxema cucremMm ').TICKTPOCI(BI’)}KCHHSI IlOTpC(’)HTCJICﬁ no BapHanTram
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B7 E1 B2 B3 B5 B4 B&

Puc. 2. CxemMa cHCTEMEI MIEKTPOCHATKEHHE NOTPeDHTENSH N0 BapHaHTAM

9. UHCcTpYKUMA M/MIWI metToanvyeCKkue yKasaHuma no BbinoOJIHEHUIO

B koutponsnoii pabote Mcnone3yioTes caeaylouine MokalaTean HaagKHOCTH
CHCTEMBI MeKTpocHalKenns KOHKPETHOro notpedHTens:

T- cpeanee spems OezoTkasnoil paborhl;

T,- cpeanee spems Boccranosnenus padborocnocobHOro COCTORHNS;

M- HHTEHCHBHOCTS BOCCTAHOBJICHHS 2JIeMEHTOB;

(i - BEPOATHOCTL OTKA30B 2JIeMeHTOB.

Paccuntats B o0meM BHAE JIOrHKO-BEPOATHOCTHHIM METOJOM [MOKasaTeln
nagexuocts T u Tp cucremsl amexTpocHaOxeHus KOHKPeTHOro norpedurens B
cxeMax anexrpocnabenus, npusejennsix Ha puc.l u puc.2. Homep norpeburens
(BO, B, ... B9) smbupaerca no nocaeaneii uudpe wudpa. [puyem cryaentsl y
KOTOPHLIX ~ MOjlyyaercs  uYeTHas cymMma JByX nocineanux uudp wmudpa
BLIOHPAIOT HOMEpP noTpeduTens no puc.l,a Te y KOTOPLIX OHa HeyeTHas - 10 puc.2.
[lokazaTenn HaAeKHOCTH IEMEHTOB CHCTEMB JIeKTpocHadwenus (q; ;) 3agansl.
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