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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: CcopmmpoBaTb KoMmmeTeHuun obydatowierocss B oGnacTv OUEHKM HaOeXHOCTU
TEXHWYECKMX CUCTEM W TEXHOFEHHOrO pucKa, MO3BONSIOWMNE MPUMEHUTb 3HAHWUSA, YMEHWUS W JNIMYHble KadvecTBa oS
pelleHns 3aa4 HageXHOCTU XUMUKO-TEXHOMNOrnYecknx cuctem (XTC)

1.2 3agaum AUCUUNIINHDI:

« PaccMoTpeTb TeopeTuyeckve W MpUKNagHble BOMPOChbI TEOPUM HAOEKHOCTM TEXHUYECKUX CUCTEM W
TEXHOreHHOro PUCKa;

 PaccmoTpeTb MeToAbl NOBLILLEHNS HAAEXHOCTM TEXHUYECKUX CUCTEM, BaXKHENLLINe TeXHONornyeckne cnocobbl
obGecneYeHunst 1 NoBbILLEHUS HAAEXXHOCTM 06opYyA0BaHMS U TPyBONpoOBOAOB;

* PackpblITb BOMNPOCHI OLIEHKM 3KOMNOMMYECKOro pucka 1 yrpasneHue um.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:

MpoekTnpoBaHMe NPOM3BOACTBEHHbIX CUCTEM 3aALLUTLI OKpYXKatoLLen cpeabl

CucTtembl ynpaBneHus 1 aBTomaTmusaumm XMMUKO-TEXHONOrMYECKNX NPoLLeccoB
ABTOMaTU3MpPOBaHHbIE pacYeTbl XMMUKO-TEXHONOMMYECKNX CUCTEM
MogenuposaHue npoueccoB 3aLnTbl OKpY>KaroLLen cpeabl

MpownsBoacTBEeHHas nNpakTuka (TexHonorm4yeckas npaxkTmka)
TennomaccoobMeHHble MpoLecchl B 3alLMTe OKpyXatoLLlen cpeabl
Martematuka

MHdopmaumoHHbIe TEXHOMOMMK

TeopeTnyeckne OCHOBbI MHXEHEPHOW 3aLlLmUTbl OKpYXKatoLLen cpeapl
MeTponorusa n ctaHgapTMsaums

MeToabl U cpeAcTBa aBTOMATU3UMPOBAHHbBIX PACYETOB B 9KOJOMMM

2 KOMMNETEHUMN OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUUNNUHDbI

MK-4: CnocobeH ycTtaHaBNMBaTb NPUYMHbLI U NOCNEeACTBUA aBapUNHbIX BbIOPOCOB U COPOCOB 3arpA3HAIOLWNX
BeleCcTB B OKPYXKaloLlyo cpefy, NOAroTaBNMBaTh NpeasnioXXeHus no npeaynpexaeHno HeraTuBHbIX
nocneacTesun

3HaTb: MeToAbl NOBbILLEHUA Haae>XXHOCTU NPUPOAO0OXPaHHbIX 0OGBHEKTOB M aHanM3a TEXHOTEHHOro pucka.

YmeTb: npoBOAUTb KOJIMHECTBEHHYHO OLIEHKY nokasarenemn HageXXHOCTN TEXHUYECKNX CUCTEM U TEXHOTEHHOIO pucka

BnapeTb: HaBblkamu pac4yeTa OCHOBHbIX nokasartesnen HageXHOCTUN U OLEHKN TEXHOTEHHOTO pucKa




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIUHE
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Paszpgen 1. [NokazaTtenn HageXHoCTn
TEXHUYECKNX 00bekToB n cucTem.
MeTtogonormss aHanm3a W onTUMMU3aLIUK

HaOEeXHOCTU CINOXHbIX XUMMKO-

TEXHOJTOTMYECKUX CUCTEM

Tema 1. OCHOBHblE  TEPMUHbI "

onpeaeneHus Teopun HaLEXHOCTU

obvektoB n cucrtem. NOCT 27.002-2015.

O630p OCHOBHbIX MOKa3aTenen HageXXHoCTn 6
TEXHUYECKMX  OOBLEKTOB. KomnnekcHble

nokasarenu HaOEeXHOCTU

BOCCTaHaB/IMBaeMbIX 0O BHEKTOB.

Tema 2. OcHOBHbIe NOKasaTenu HaaeXxHoCTn
TEXHUYECKNX OOBLEKTOB - BEPOSTHOCTb
6e30Tka3HoON paboTbl, BEPOSTHOCTb OTKa3a,
NNOTHOCTb BEPOSITHOCTW, WHTEHCUBHOCTb

1 8
OTKa30B. CratucTtunyeckas OuUEeHKa
nokasatenen HagexHoctn. Baaumocssasb
nokasarenemn HaOeXHOCTN CpeD,HFIFl

HapaboTka Jo OTkasa.

Tema 3. OCHOBHbIE 3aKOHbI pacnpegeneHun
CNyYalHbIX BEIIMYUH, MNPUMEHSIEMble B 1 4 nn
TEOPUM HaJEXHOCTH.

Tema 4, OueHka XapaKTepUCTuK
HaOEeXHOCTU  CIOXHbIX  TEXHOMOrMYecKnx
cucTem. CumBonuyeckue "
TOnosorn4yeckme MOAenn HageXHOCTU
TeXHUYEeCcKnx cucteM. PasnnyHble cnocobbl
COEQUHEHUA INEMEHTOB U NX OTpaKeHue B 2 14 nn
Brok-cxemax HadeXHOoCTH

(nocnepoBatenbHoe M napannensHoe
COeAVHEHUsl, KOMIMIEKCHbIe COoeaVHEHUS,
coedVHeHMs Tuma m M3 N, MOCTMKOBblE
CXeMbl).

UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 32

KoHcynbTaumm n npoMexyToyHas

atTectauusa (3aver) 025

Paspen 1. [Moka3zaTenn HageXHOCTU
TEeXHUYECKUX ob6bekToB " CUCTEM.
MeTopgonorua aHanuMsa W onTUMKU3aLUK
HageXHoCTn CINOXHbIX XUMMKO-
TEeXHOMNOrMYecknx cUcTem

Tema 5. Cnocobbl NOBLILLEHUSA HAOEXHOCTH
TEXHUYECKUX cucTem. Obuwas
XapakTepucTuka crnocoboB obecneveHus u
MOBbILIEHNST HAAEXKHOCTU.

Buasl 1 cnocobbl  pesepsBuposaHus.| S
CTpyKkTypHOE pe3epBupoBaHue. BpemeHHoe
pe3epBUpoBaHMe. NHdopmMaLmMoHHoe, 3 24
byHKLMOHanbHoe n Harpyso4Hoe
pesepBupoBaHne. Crnocobbl CTPYKTYPHOro
pe3epBUpOBaHMS.

MpakTnyeckoe 3aHATHe "Pacuet
XapaKkTePUCTUK  HAZEXHOCTUM CUCTEM C
pasnnyHbIMK BUAaMM CTPYKTYPHOTO
pe3epBUDOBAHNA".




Tema 6. CucrtemHbin noaxon K
nccneaoBaHUIo U ONTUMM3ALMM HAOEXHOCTH
Npon3BoOACTB. MeTtoabl wn  anropuTmbl
pacyeTa nokasarenen HaOEeXHOCTH
TexHn4yeckux cuctem. Metoabl onTumMmsaumm
HaAEXXHOCTU TEXHUYECKUX CUCTEM.

Pasgen 2. HapgexHoCTb onepaTuMBHOro

nepcoHasna CJ10KHbIX CUC

16

TEM.

Tema 7. OCHOBHbIE MOHATUSA U onpegeneHuA
HaOe>XXHOCTU onepaTtmnBHOIo nepcoHana.

Tema 8. Yenosek-one

CINOXHOW CUCTEMbI yefioBeKk-MmallnHa-cpena

12

paTtop KakK 3BEHO

Pasgen 3. TexHoreHHbIN

16

PVCK.

Tema 9. Puck kak komnmu

onacHocTu. HopmaTnBHO-NpaBOBbIE acnekThbl
OLIEHKM puUcKoB B TexHuke. Knaccudpukaums

PVICKOB.

YyeCTBeHHaa wmepa

Tema 10. TpakToBka pucka Kak

Konn4yectBeHHada Mepa
npMMeHeHne B pacyeTax.
I'IpaKTquCKoe 3aHdATne

OLIEHKa TEXHOrEHHOro pucka".

16

onacHoCctmM wn ee

"KonnyecTtBeHHas

16

nn

Wtoro B cemecTtpe (Ha kypce anst 3A0) 4

KoHcynbTaumm 1 npoMexyToyHast

100

aTrectauus (3ader) 0,25

Bcero koHTakTHas pab6orta n CP no

aucuunnvHe 8,25

132

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHOM He NPefyCcMOTPEHO

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHns
KoMneTeHuunm cpeacTtea

dopmynupyeT 3agadv No TEXHUYECKOMY OBCMyXMBaHUIO NPOLECCOB U
obopynoBaHna Ona MOBLILLEHUS] HAOEXHOCTU U CHWXeHWs cTeneHu|Bonpocel ans YCTHOrO
pucka cobecenoBaHus, TECTbI

MnK-4 OueHunBaeT HagEeXHOCTb NPOU3BOACTBEHHbIX CMCTEM CTaHAAPTHLIMU
KOnM4ecTBeHHbIMU MeToA4amu NpPaKTUKO- OPUEHTUPOBAHHbIE
BeinonHseT pacyeTbl BMOK-CXeM HaAeXHOCTW CUCTEM M MPOLIeCCOB,[3agaHust
OLEHMBAET PUCK aBapum

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

LLikana oueHmBaHu4

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLUNIA

YcTHOe cobecenoBaHune

MucbMeHHasa paboTa

O6yyatominca CBOEBPEMEHHO BbIMOSHN
KOHTPOIbHYI0 paboTy, WHAMBMAYyanbHble
3adaHNAa Ha NpakTU4eCcKUxX 3aHATUAX,

3a4yTeHo npeactasun pesynbTaThl, 3awmTnn
paboThl, BO3MOXHO Jonyckas
HecyllleCTBeHHble OLWMOKM B OTBeTe Ha
BOMPOCHI NpenogasaTens.
O6yyatowwmiics He BbINOJTHUI
KOHTPOIbHYO paborTy, BbINOMHUN
YaCTU4YHO WHAMBUAYanbHblE 3afaHus Ha

He 3auteHo NpakTUYECKNX 3aHATUSX, He B MOJIHOM

obbeme npeacrasun pe3ynbTaTbl,
JONyCTUN  CyWeCTBeHHble OWubkM B
OTBEeTe Ha BOMpOCHLI npenoaaBaTend.




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Kypc 5

1 OCHOBHbIE NOHATUA B 06NacT HaAeXHOCTU. HagexHoCTb, 6€30TKa3HOCTb, PEMOHTONPUIOAHOCTb,
JONroBe4YHOCTb, coxpaHsaemocTtb. OTka3. Knaccudmkaumsa otkasos.

> OnpepgeneHns BeposaTHOCTU 6e30Tka3HOM paboThbl anemMeHTa Npou3BoACTBEHHOW CUCTEMbI, BEPOSATHOCTH
OTKa3a, MHTEHCMBHOCTM OTKa30B, cpefHe HapaboTku.

3 OcHOBHbIE 3aKOHbI pacnpeneneHus, UCNonb3yemMble B TEOPUM HA4EXHOCTU. DKCMOHEHLMANbHbBIN 3aKOH
pacnpefeneHns OTKa3os.

4 OCHOBHbIE 3aKOHbI pacnpeaeneHnsi, UCNornb3yeMble B TEOPUM HAAEXKHOCTW. HopManbHbIA 3aKoH

pacnpegeneHnsa OTKka3os.

KoadhdpmumeHnTsl HagexHocTn. KoadhdpumumeHT rotoBHoCTU. KOahdnLMEHT BbIHYXOEHHOrO NPOCTOS.
KoadhpumumeHT npodunaktmku.

PacueT HageXHOCTN TEXHMYECKUX CUCTEM C NocneaoBaTefbHbIM COEOUHEHUEM 3NIEMEHTOB. I'Ipvuvlep.

Pac4yeT HagexHoOCTn cuctem ¢ KOM6VIHVIpOBaHHbIM coeguHeHnem arnemMeHTOB. anIMep.

5
6
7 Pac4yeT HageXHOCTN TEXHUYECKNX CUCTEM C napannenbHbiM COeaUHEHNEM 3JIeEMEHTOB. I'Ipmmep.
8
9

MeToabl NOBbILLEHNSA HAOEXHOCTN TEXHUYECKUX CUCTEM.

10 CTpykTypHOe pe3epBupoBaHune. OnpegeneHme yucna pe3epBHbIX aneMeHToB. [Npumep.

11 BnvsHne nepeKmoaneneVl Ha HaAeXHOCTb NPON3BOACTBEHHbIX CUCTEM.

OpFaHVI3aLlI/IOHHO-TeXHVI‘-IeCKVIe N TEXHOSOrMYyeckne cnocodbl MOBLILLEHNST HAOEXKHOCTH npon3BOACTBEHHbIX
CUCTEM.

13  [PacueT HagexXHOCTU cMCTeM TUNa M U3 N METOAOM NnpocToro nepeGopa. Mpumep.

14  |PacyeT HageXHOCTU MOCTUKOBBIX CUCTEM METOLOM NpocToro nepeGopa. Mpumep.

15 Pac4yeT HagexxHOCTM cuctem TMna m u3 N METOAOM MWHMUMarbHbIX NyTen U cedeHunn. MNprumep.

16  |OcHOBHbIE 3aKOHbI pacnpeaeneHus, Cronb3yemMble B TEOPUM HagexXHocTu. 3akoH lMyaccoHa.

17 OnTumm3aumnsa HagexxHoCTH npon3BOACTBEHHbLIX CUCTEM. I'Ipmmep.

18 anHLl,VII'IbI 1 meToabl obecrnevyeHms HageXHOCTU CUCTEM TeI'IJ'IOSHepI'OCHaG)KeHVIﬂ.

19 ObGecneyeHne HageXHOCTW COOPYXEHUI NO OYUCTKE CTOYHbIX BOA M 06paboTku 0CaaKoB.

20 Cratuctuka owmnbok onepaTMBHOroO nepcoHana

CTaTucTuYeckue nokasarenu HagexHoctn. CpegHee BpeMs MeXay cocefHUMM oTkasamu. CpeaHsas yactoTta
oTka3oB. CpegHee BpeMs BOCCTaHOBMNEHWS.

22 Knaccundukaums owmbok onepaTMBHOIO nepcoHana.

23 HagexHoCcTb YenoBeka kak 3BeHa CITIOXKHOW MPOM3BOACTBEHHON CUCTEMBI.

24 OCHOBHblE 3aKOHbI pacnpeneneHuna, ncnonb3yemblie B TEOPUN HAOEXHOCTU. Famma—pacnpep,eneHVle.

25  |MpoBepka runoTesbl 06 3KCMOHEHLMANbLHOM 3aKOHe pacnpefeneHns 0TKkasos.

26 MeToabl OLEHKW pUcKa aBapuini MeTogaMmm TEOPUN HAOEXHOCTU.

27  |OcHoBHble 3aKOHbI pacnpeaeneHns, Ucnonb3yemble B Teopun HagexHocT. Pacnpenenexue Benbynna.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

TunoBble TeCcToBbIE 3a4aHNsl HAXOAATCSA B NPUNOXeHun K agaHHon P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHusA (3adaun, Kenckl) HaxoasTes B MpunoxeHun k aaHHon Pri.




5.3 MeToguueckue maTepuansi, onpegensilowue npoueaypbl oueHUBaHUs 3HaHUA, YMEeHUI, BrnageHuin (HaBbIKOB

1 (unn) npakTU4YecKor

O onbiTa gesATen bHOCTVI)

5.3.1 YcnoBusa gonycka o6y4aroLerocs K npoMexyTo4YHOM aTTecTaumMm U NopsaoK NMKBUAaUUN akageMnyeckomn

3aA0JI)KeEHHOCTU

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay
K 3a4eTy gonyckatoTcsi CTyAeHTbI, MONTHOCTbIO BbINOMHUBLUME M1aHOBbIE NPAKTUYECKME 3afaHus.
5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TeCcTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

* BpeMsi Ha NoAroToBKy Mo 6unety coctasnset 30 MUHYT;
* BbINOMHEHMEe CMTyaunoHHon 3agaymn coctasnaet 30 MUHYT.

NHas

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCUUIMITIAHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue MN3paTenbcTBO | [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
becnanosa N. M. HapexHocTb http://publish.sutd.ru/
TEXHOMOMMYECKNX n cre.: crierynt 2019 tp_ext_inf_publish.ph
TEXHUYECKNX CUCTEM p?id=2019219
Barpos W. B., BycbirmH|HagexHocTe  TeXHU4YECKux http://publish.sutd.ru/
H. 1O. CUCTEM U TEXHOTEHHbIN PUCK Cne.: Crieryntg 2017 tp_ext_inf_publish.ph
p?id=2017125
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Tpewmsicos, B. A.,|Teopus HaOeXHoCTUn B http://www.iprbooksh
KpuseHko, T. B. 3HepreTuke. HagexHocTtb| KpacHosipck: Cnbumpckun op.ru/84157.html
cucTem reHepauuu, denepanbHbIv 2017
NCMOMb3YLNX BETPOBYI U YHUBEPCUTET
COJTHEYHYIO SHEPTUIO
lopes, B. A. HapgexHocTb TEXHU4ECKINX Mockea: MUCU-MICY. Aii http://www.iprbooksh
CMCTEM 1 TEXHOTEHHBIN pUcK | 9p Meana, 95C ACB 2018 op.ru/80627.html
OanmuHckac, Y. A.,|HagexHocTb  kaHanusauum HwxHuin Hosropoga;: http://www.iprbooksh
Bacunbes, A. Jl.,|ropogos Kak ocHOoBa Hwxeropogckun op.ru/80909.html
Kakeswny, M. O. 3KONornyeckomn rocyapCTBEHHbIN 2016
GesonacHocTn apXUTEKTYpHO-
CTPOUTENbBHLIN
yHuBepcuteT, O6C ACB
Paxumosa, H. H. HagexHoCTb  TexXHU4YecKkunx OpeHBVDI ODEHG . http://www.iprbooksh
CUCTEM U TEXHOTEHHbIN PUCK PEHOYpT- IpeHOyprekin op.ru/78793.html
rocyjapCTBEHHbIN 2017
yHuBepcuteT, O6C ACB
Oeptowes, J1. T HapexHocTb  coopyxeHui| Mocksa: MocKOBCKUI http://www.iprbooksh
CUCTEM BOOOCHAGXEHUA rocyaapCcTBEHHbIN 2015 op.ru/57046.html

CTPOUTENbHbIV
yHmsepcutet, 36C ACB

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
MHdopmaumoHHasa cuctema «EgnHoe okHO gocTtyna k obpasoBaTenbHbIM pecypcam.

URL: http://window.edu

MHdopmaumoHHo-obpasoBaTtenbHasi

.ru/catalog

cpega

cnerynTtn

https://portal.sutd.ru/

pecypcamu no gucumniinHe, B ToM Yucne smgeomartepumanamm ana npakTn4ecknx 3aHATUN.

[OnekTpoHHBIN pecypc].

C O6paSOBaTeJ’IbeI Mu

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6GOAHO pacnpocTpaHAeMoro NporpamMmmMHoOro oéecneveHus
MicrosoftOfficeProfessional




Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeOB6XoAMMON AN ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTumegnnHoe obopygoBaHuMe, KOMMbIOTEPHAA TEXHWKA C BO3MOXHOCTbIO MOAKITHOYEHUS K
KomnbtoTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneM [ocTyna B 3MEKTPOHHYD  MHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay

MynbTmeauniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
NekunoHHasa aygutopus

CneuunanuavnpoBaHHas Mebenb, focka
YyebHas aygutopusi




MpunnoxkeHune

MpunorkeHue

K pabouei nporpamme AUCUUNAMHBI KHaAeKHOCTb TEXHUYECKUX CUCTEM U TEXHOTEHHbIN PUCK»
no HanpasneHuto nogrotoskn 20.03.01 «TexHocdepHas 6e3onacHOCTbY»
HammeHoBaHue Ol (npoduns): «MHKeHepHan 3aLWuMTa OKPYKatoWen cpeabi»

5.2.2 Tunosble TecToBble 3agaHua (npumepbi)

MapameTp 3KCNoHeHUManbHoro pacnpegenenns A = 0,01 1/4. BeeguTe 3HauyeHUe cpegHEro BpemeHu
HapaboTKM Ha OTKa3.

MapameTp 3KcnoHeHuuanbHoro pacnpegenexusa A =0,01 1/4. BBeamTe 3HayeHne KoaddULMeHTa BapnaLmu.

OnutenbHocTb BpemeHu 6e30TKasHoM paboTbl anemeHTa XTC MMeeT 3KCMOoHeHLUManbHoe pacnpeaeneHve A =
0,01 1/u4. BBeauTe 3HaYeHUE BEPOATHOCTM TOrO, YTO 3a BPEMA A/IUTE/bHOCTLIO 50 Y 3nemeHT oTKaxKeT. OTBET MOXKeT
6bITb AaH B BUAE YMcna (3 3Haka nocse gec. TOYKM) Uan apuPmeTUYECKOro BbipaXKeHus.

OnunTtenbHoCcTb BpeMeHM 6e30TKasHoW paboTbl aniemeHTa XTC MMeeT aKCNoHeHUMabHoe pacnpeaeneHme A
= 0,01 1/4. Beeaute 3HayeHMe BEPOATHOCTM TOrO, YTO 33 BPEMA AUTENbHOCTLIO 50 Y 3/1eMeHT He oTKakeT. OTBeT
MOKET ObITb AaH B BUAE uncna (3 3Haka nocne Aec. TOYKU) am apndpmeTMUecKoro BbiparkeHus.

Onpegenvte Ha3BaHMe 3aKOHa pacrnpeaeneHus, A1a KOTOPOoro NioTHOCTb BEPOATHOCTM umeeT Bua f(t) = 1/T
exp(-t/T), roe T-cpepHAa HapaboTKa.
BapuaHmsl omeema
1-3KcnoHeHUManbLHoe pacnpeaeneHue;
2—HopMmanbHoe pacnpeaeneHue;
3—pacnpeneneHue Penes;
4—pacnpeaeneHune Belibynna.

Beegute Ha3BaHuMe pacnpegeneHusn, AaA KOTOPOro nNAOTHOCTb BEPOATHOCTU UMeeT BUL,

_ 1 2, 2
f(t)_amexp( (t m) /G )



Ha pucyHKe HUKe npuBegeHa 670K-cxema HagexkHoctu XTC. OnpeaenvTb BbipaXKeHME BEPOATHOCTU
6e30TKasHoM paboTbl XTC, cOOTBETCTBYIOLWEE NPUBEAEHHOM CUCTEME.

T H ]

BGpUGHmbI omeema
2 2 2
1-P {1—[1—13][1—13 ]} ;

2—P2[1 —(1—P2)2}[1 (1 —P)2];
3—P3[1—(1—P)3][1—(1—P)z];
4—P2[1—(1—Pzﬂ{l—[l—P]z}z.

3aecb P-BepoATHOCTb 6€30TKa3HOM paboTbl 3/1eMeHTa.

BeBeaute Ha3BaHMe TepmMHa, OMpefieleHUe KOTOPOoro npuBedeHO Huxe. "BepoATHocTb peanunsaumm
OMacHOCTU B 30He NpebbiBaHWA YenoBeka'.

Kak HasblBaeTcA OMacHoe MpoMCLIECTBME B TEXHUYECKOM CUCTEME HA NPOMbIWNEHHOM OObEKTE MW Ha
TPaHCMOpPTe, CO34at0LLEE YIPO3Y XU3HM U 300POBLI0 NOAEN U NPUBOSALLEE K PA3pPYLUEHMIO NMPOM3BOACTBEHHbIX
NMOMELLEHUN, COOPYKEHMUIN, CEPbE3HOMY MOBPEXKAEHUIO WAN  YHUUTONKEHUIO 0O0PYAOBaHUA, MEXaHW3MOB,
TPaAHCMOPTHbIX CPEACTB, CbiPbA M FOTOBOM NPOAYKLMM, K HAPYLLEHUIO NPOU3BOACTBEHHOIO NPOLECCA U HaHECEHUIO
ywepba oKkpyrKatoLLei cpeae?

Kak HasblBaeTcs CBOWCTBO cucTeMbl "yenoBek — cpega obutaHua", cnocobHoe NPUUMHATL yuwepbdb wu
06YCNOBNEHHOE SHEPTETUYECKUM COCTOAHUEM CPeabl U AeNCTBUAMM YenoBeKa?

Kak HasblBaeTcA KpynHaa aBapus, NOBJEKLasA 3a COO0M YeoBeYecKkue KepTabl, yuepb 340poBbi0 Nt0ael U
paspyLlleHne UAU YHUUYTOXKEHUE OBBEKTOB U APYrMX MaTepuasibHbIX LLEHHOCTEN B 3HAYMTENbHbIX pasmepax, a
TaK¥Ke NpuBeaLwas K cepbe3Homy yLiepby oKpy:Katowein cpeae?

O603HaunMm:

P—BepoATHOCTb 6e30TKa3HOM paboTbl B TEYEHNE BPEMEHMU t;

m—4mncno annapaTtos, NpopaboTaBLLIMX 6e3 aBapuil B Te4EHME BpeEMEHMU t;
NO—4ncno annapaToB, HAX0AALWMXCA Nog HabntogeHnem.

Beeante popmyny Ans oLeHKM BEPOATHOCTU Be30TKasHoM paboTbl.

O603HaunM:

R—3KOHOMMYECKWNIT PUCK;

B—Bpep 06uiecTBy OT pacCMaTPMBAEMOrO BUAA AEATENbHOCTH;
P—nonb3a.

Beeaute popmyny Ans oLEHKM SKOHOMMUUYECKOTO PUCKa.

0O603HaunMm:

K—macwTab 3K0/10rM4eckoro pmcKa;

S—nnolaab KPU3UCHbIX MM KaTaCTPpodUUECKUX TEPPUTOPUIA;
s0-o06uias niowaab paccMaTpmMBaemoro bruoreoueHosa.

BeeguTe popmyny ANA OLEeHKM MacliTaba 3KONOrMYecKoro pucka.

O603HaunM:

R — 3KONOTMYECKUIA PUCK;

N — 4MCNO aHTPOMNOreHHbIX 3KONOTMUYECKUX KAaTacTpod U CTUXMIAHBIX 6eACTBUIA B eANHULY BPEMEHU;

NO — 4ncno NoTeHUMaNbHbIX UCTOYHUKOB 3KOJIOTMYECKUX PaspyLLEHUI Ha paccmaTpuBaeMon TEPPUTOPUMN.



Beeaute popmyny 10 OLEHKU IKOIOTMYECKOTO pUCKa.

O603HaunMm:

R—TexXHWYeCKUii pUckK;

N—4uncno aBapuii B eANMHNLY BPEMEHWN Ha UAEHTUUYHbIX TEXHUYECKUX CUCTEMAX U OBbEKTaX;
NO—4NCNO NAEHTUYHBIX TEXHUYECKUX CUCTEM U 06BEKTOB, NoABEPXKEHHbIX GaKTOpy pUCKa.
BeeauTe popmyny ANA OLEHKM TEXHUYECKOro puUcKa.

0O603HaYnM:

R—MHANBUAYANbHbIN PUCK;

P—4ncno NocTpaaaBlUnX B eAMHULY BPEMEHW OT OonpesieNeHHOro pakTtopa pPUCKa;

L—uuncno nopein, noasepeHHbIX COOTBETCTBYHOLLEMY GAKTOPY PUCKA B e AUHULLY BPEMEHMN.
Beegute popmyny Ans OLEHKU UHAMBUAYANbHOIO PUCKa.

B TabsiMue npuBeaeHbl BUAbI PUCKA, UX KOAbl, 0OBEKT PUCKA U UX KOAbI.

Kog sBnaa
A BUA Bua pucka OO6bBEKT pucKa Kopg obbeKTa pucka
puCKa
1 NHamBMAayanbHbIN MaTepunanbHble pecypchl 1
2 TexHU4YecKkui CoumanbHble rpynnbl 2
o Yenosek
3 DKonormM4yeckmnm 3
DKOoNormyeckme CUCTEMbI
4 CoupanbHbIn DKOHOMUYECKUE CUCTEMDbI 4
5 SKOHOMUYECKUIA TexHuyeckne cnctembl 5

CooTHecuTe KoAbl BUAOB pUCKa M 06bEKTOB pUCKa. BBeauTe yepes 3anaTyio ABy3HayHble uncia, o6pa3oBaHHble
M3 KoJa BMAa pUCKa 1 Koaa




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a8aHuUA (3a4aum, Keucbl)

Ne BapuaHT 3apgaHua
n/n
1 Ha pucyHke npusegeHa 610K-cxema HagexHoctu XTC
1
2
O603HaunMm: p1, p2 - BepoATHOCTM 6e30TKa3HOM paboTbl 31€MEHTOB;
p1=0.8, p2=0.9r
p - BEPOATHOCTb 6€30TKa3HOMN paboTbl CUCTEMBI.
OueHUTe 3HaYeHMe BepOATHOCTU Be30TKasHoM paboTbl XTC
2 OnnTenbHOCTb BpemeHn 6e30TKasHoM paboTbl anemeHTa XTC MMeeT IKCMOHEeHUManbHoe pacnpeseneHume
A = 0,01 1/u. Beeaute 3HauyeHMe BEPOATHOCTU TOTO, YTO 338 BPEMSA AJIUTEbHOCTbIO 50 YacoB 3/ieMeHT
oTKakeT. OTBeT MoOXKeT O6biTb AaH B Buae uncna (3 3Haka nocfie AeCATUYHOM TOYKKM) UK
apudMeTUYECKOTO BblparkeHus.
3 Ha pucyHke npusegeHa 610K-cxema HagexHoctu XTC
I pa(t) p2(t) ps(t) I
PacnpeseneHve 0TKa30B 3KCNOHEHLMAbHOE.
O603HaunMm:
A, 12, A3 - cpeaHee Bpemsa A0 OTKasoB 1-ro, 2-ro 1 3-ro 3/1eMeHToB (MPpMMeM, YTO OHW PaBHbI
cooTBeTcTBeHHO 0,002; 0,0009; 0,001 cOOTBETCTBEHHO);
A - cpefiHee BpemMs A0 OTKa3a CUCTEMbI.
OueHuTe cpeaHee BpemMa paboTbl 40 OTKA3a CUCTEMbI.
4 B pesynbTaTe CTaTUCTUYECKOro UCCNef0BaHUA MaTepuanoB MO OTKasam rpynnbl annapatosB NoyyeHbl
cnepytowme pesynbtaTbl 6€30TKasHOM paboTsl, u:
1254, 1314, 1936, 1241, 1427, 1487, 918, 978, 1361, 1314, 1936, 912, 427, 1487, 1025, 978, 1361, 576,
1936, 912, 450, 1487, 1025, 1361, 576, 114, 912, 450, 1765, 1025, 1639, 576, 114, 1242, 450, 1765, 919,
1639, 906, 114, 1242, 780, 1765, 919, 331, 1639, 906, 1242, 780, 2095, 919, 331, 1969, 906, 1646, 780,
2095, 1197, 331, 1969, 1071, 1646, 622, 2095, 119, 735, 1969, 1071, 338, 1646, 622, 212, 1197, 735,
1863, 1071, 338, 1540, 622, 212, 1527, 1863, 1401, 338, 1540, 952, 212, 1527, 629, 1863, 1401, 616,
1540, 952, 490.
MpoBecTM pacyeT OCHOBHbIX XapaKTepUCTUK HaaexHoctv: Q(t), P(t), f(t), A(f) wHTepsBanbHbIM
METOA0M.
5 McnbITbiBalOTCA ABA HE33aBUCMMO paboTatowmx pynoHHbIX duabTpa. AanTtenbHoCTb BpeMeHn 6e30TKasHoM
paboTbl PUNLTPOB MMEET SKCNOHEHLMaNbHOE pacnpeaeneHue
Q,(t) =1 exp(~0,0003);
Q, (t) =1—exp(~0,00012t) .
Onpenenntb BEPOATHOCTb TOrO, 4YTO 3a Bpemsa 1000 u:
a) 06a GUNbTpa OTKAXKYT;
6) 06a GUNLTP He OTKaKYT;
B) TO/IbKO OAMH GUNBLTP OTKAXKET;
r) xoTa 6bl 0AMH GUNBTP OTKAXKET.
6 dunbTp TMNA K[, WCNoNb3yemblit B CUCTEMAX MNPUTOYHOM BEHTUASLMU U KOHAMLMOHUPOBAHUS
NPeANPUATUIA TEKCTULHOMN W Nerkol NPOMBbILLNEHHOCTU, MUMeeT MHTEHCUBHOCTbL oTKa3os A(7) = 66-107°
4l . OnpenenunTb XapaKTEPUCTUKM HaZEeXHOCTM duabTpa 3a Bpems t = 1500 u: Q(t), P(t), f(t) wu
CpefHot0 HapaboTKy Ha oTKas T.
7 Bnok-cxembl HagexHocTn XTC nmetoT BUA, NpMBEAEHHbIN Ha PUCYHKE.




HapaboTka 3/1eMeHTOB 40 OTKasa MMEeEeT 3KCMNOHEeHUMasbHble pacnpegeneHus ¢ napameTpamu:
A, =4, =0,0014%; A, =1, =0,0001.".

Onpeaenntb pecypc ¢GYyHKUMOHMPOBAHMSA CUCTEM MPU YCAOBUM, YTO BEPOATHOCTb 6E30TKa3HOM
paboTbl CMCTEM K KOHLY 3TOTO CPOKa He A[Oo/KHA ObiTb HMMXKE 3a4aHHOro [0MyCTMMOrO YPOBHSA

P, =095
[ 1 [ 1
| I— | I—
[ 1 [ 1
| I— | I—
a
[ 1 [ 1
| I— | I—
[ | [ |
| I— | I—
6

Bnok-cxembl HageHocTn XTC

Ha pucyHKe npuBegeHa 6n0K-cxema HagexKHocTu XTC. HanuwwuTte BblpakeHWe Ans onpeneneHus
BEPOATHOCTM 6e30TKazHoM paboTbl XTC P(t).

Put) H Pott) H Pate) |

Bnok-cxema HageXKHOCTU
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