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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb ancuunnuHbl: CchopMmpoBaTb KOMMETEHLUMN Oby4atoLlerocsi B 06nactvt OLEHKM HageXXHOCTN TEXHUYECKMX
CUCTEM W TEXHOTEHHOro pucka, MO3BOMSAOLME MPUMEHUTb 3HaHUS, YMEHUS U fWYHblE KayecTBa ANS pelueHus 3agad
HaOEeXHOCTU XMMUKO-TexHonormdeckmx cuctem (XTC)

1.2 3apgaum gMCUMNNUHbBIL:

» PaccmoTpeTb TeopeTuyeckue 1 NpuknagHbie BONPOChbl TEOPUN HAOEXKHOCTU TEXHUYECKMX CUCTEM U TEXHOTEHHOro
pucka;

+ PaccmoTpeTb MeToAbl MOBLILEHWUS HAOEXHOCTU TEXHUYECKMX CUCTEM, BaXKHEWLUMEe TEeXHOMNOormvyeckne crnocoobl
obecnevyeHns 1 NOBbILEHNA HAaAEXHOCTM 060pyaoBaHus 1 TpybonpoBoaos;

* PackpbITb BONPOCHI OLEHKN 3KONOrMYECKOro pUcka 1 ynpasneHme nm.

1.3 Tpeb6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT Co34aHne OCHOBLI A1 POPMUPOBAHUS KOMMNETEHUMI, YKa3aHHbIX B M.
2, NP U3y4EeHUN OUCLUUMIINH:

MpoekTnpoBaHne NPOM3BOACTBEHHbLIX CUCTEM 3aLUMTLI OKPYXatoLen cpeabl
Cunctembl ynpaBneHus 1 aBToMaTu3aumm XMMUKO-TEXHONOrMYECKUX NPoLLEeCcCcoB
ABTOMaTU3NPOBaHHbIE pacyeTbl XMMUKO-TEXHOMOMMYECKUX CUCTEM
MogenupoBaHve NnpoueccoB 3aluTbl OKpyXKatoLLen cpeibl
lMponsBoacTBEHHAs NpakThKa (TEXHOMOrMYeckas npakTmka)
TennomaccooOMeHHbIe MPOLLECChI B 3aLLMTE OKpYXKatoLleln cpeabl
TeopeTnyeckme OCHOBbI MHXEHEPHOW 3aLLMTbl OKpY>KatoLLen cpeabl
Matematuka

MHdopmaumnoHHbIE TEXHOMOMK

MeTponorus n ctaHgapTM3aums

MeToabl U cpefcTBa aBTOMATU3UPOBAHHbBIX PACYETOB B 3KOMOMK

2 KOMNETEHUMN OBYYAIOLWLEIrocs, ®OPMUPYEMbIE B PE3YJNIbTATE OCBOEHUA OUCLIUNIIUHBI

MK-4: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBUMA aBapUNHbLIX BbIGPOCOB U COPOCOB 3arpA3HAIOLMNX
BelLeCcTB B OKpYyXaloLlyl cpeay, NoAroTaBnvMBaThb NpeanoXxeHus no npeaynpexneHnto HeraTUBHbIX NocneAcTBUNA

3HaThb: MeToAbl NOBbILLEHNA HAaOe>XXHOCTU NPUpPOAO0OXPaHHbLIX 0O0BLEKTOB M aHanmn3a TeXHOreHHOro pucka.

YmeTthb: npoBOAUTb KOJTIMYECTBEHHYIO OLIEeHKY nokasartenen HageXXHOCTU TEXHUYECKNX CUCTEM N TEXHOTEHHOIO puUcka

BnapeTb: HaBblkaMu pac4yeTa OCHOBHbIX nokasaTtenen HageXHOCTU U OLEHKM TEXHOIEHHOTO pUCKa




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

Cewmectp
(kypc ansa 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBAaL.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Paspgen 1. [llokasatenu HageXHoCTH
TEXHUYECKUX OOBEKTOB N CUCTEM.
MeTogonorns aHanusa u onTUuMmn3aLum
HaAEXHOCTU CMOXHbIX XUMMUKO-
TEXHOJTOrMYECKUX CUCTEM

Tema 1. OCHOBHbIE TEPMUHbI U OMNpeaeneHns
TEopUM HaOEXHOCTU OOHLEKTOB M CUCTEM.
FOCT 27.002-2015. O630p OCHOBHbIX
nokasaTtenewn HageXHOCTU TEXHUYECKMX
06bekToB. KOMMNneKkcHble nokasaTenu
Ha4EeXHOCTN BOCCTaHABNNBaeMbIX OOHEKTOB.

Tema 2. OCHOBHble NOKa3aTenu HageXHoCTU
TEXHUYECKNX OOBEKTOB - BEPOSITHOCTb
BesoTkasHon paboTbl, BEPOATHOCTb OTKA3a,
NMOTHOCTb BEPOSITHOCTU, UHTEHCUBHOCTb
oTka3oB. CTaTUcTnyeckas oLeHka
nokasarenen HagexHocTu. Baammocsssb
nokasartenew HagexHoctn CpegHss
HapaboTka o oTkasa.

MpakTnyeckoe 3aHsTue "OueHKa OCHOBHbIX
XapaKTEPUCTUK HaOEXHOCTU 3NIEMEHTOB
TEXHUYECKNX CUCTEM NHTEPBASIbHbLIM
mMeTogom".

Tema 3. OCHOBHbIE 3aKOHbI pacnpeneneHni
Crny4YanHbIX BEMWUYMH, NMPUMEHSAEMbIE B
TEOPUN HAOEXHOCTH.

MpakTnyeckoe 3aHsTUe "Bbibop 3akoHa
pacnpefeneHns BpeMeHn 0TKa3oB U
onpeaeneHue ero napameTpos"”

Tema 4. OueHka xapakTepuMCcTUK HageXHOCTH
CMNOXHbIX TEXHONOTMYECKUX CUCTEM.
CumBonunyeckne 1 Tononorm4yeckue
mMogenu

HaAEXHOCTN TEXHUYECKNX CUCTEM.
Pa3nunyHble cnocobbl coeanHeHus
3NEMEHTOB M UX OTpakeHne B Brnok-cxemax
HaJeXHoCTH (nocnegosaTenbHOE U
napannenbHoe CoOeANHEHNs, KOMMIEKCHbIEe
coefUHeHns, CoOeIMHEHNS TUNa m U3 n,
MOCTUKOBbIE CXEMBbI).

MpakTnyeckoe 3aHaTME "PacyeT
XapaKTepPUCTUK HaZEXHOCTU CIOXHbIX
TEXHOMOMMYECKNX CUCTEM C PasfNYHbIM
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Tema 5. Cnocobbl NOBbILLEHUST HAOEXHOCTH
TexHn4yeckux cuctem. Obuas
XapakTepucTuka cnocoboB obecrneveHms u
NOBbILIEHNS HAAEXHOCTN.

Buapl n cnocobbl pe3epBNpOBaHHKS.
CTpykTypHOE pe3sepBupoBaHune. BpemeHHoe
pe3epBupoBaHue. MIHdbopMaLumnoHHoe,
PYHKUMOHAMNBHOE U Harpy3o4Hoe
pe3epBupoBaHme. Cnocobbl CTPYKTYPHOIo
pe3epBUpoOBaHMS.

MpakTnyeckoe 3aHsaTMe "PacyeTt
XapaKTepUCTUK HAAEXKHOCTN CUCTEM C
pasnMYHbLIMK BUOAMU CTPYKTYPHOIO
pe3epBupoBaHna".

Tema 6. CuctemMHbI nogxoa K
nccneaoBaHUIo U oNTUMMU3aLMM HAOEXHOCTHU
npoussoacTe. MeToabl U anropuTMel
pacyeTa nokasaTtenen HageXHoOCTH
TEXHUYECKNX cuctem. Metoabl onTumMusaLmm
HaOEeXHOCTN TEXHUYECKUX CUCTEM.
MpakTnyeckoe 3aHsaTre "OnTMmanbHoe
pe3epBupoBaHue”.

10

nn

Paspgen 2. HagexXHoCTb onepaTuBHOIO
nepcoHana CrioXXHbIX CUCTEM.

12

nn

Tema 7. OCHOBHblE NOHATUA U ONpeaeneHns
HaEeXXHOCTWN ONepaTUBHOIO NepcoHana.

Tema 8. Yenosek-onepaTop Kak 3BEHO
CNOXHOW CUCTEMbI YeNoBeK-MallMHa-cpea
MpakTuyeckoe 3aHsaTre "OLeHKa HageXHOCTH
onepaTUBHOrO NepcoHarna B CMOXHbIX
cucrtemax”.

10

Pasgen 3. TexHOreHHbIN puUck.

10

Tema 9. Puck kak konnyectBeHHass Mepa
onacHoCTWU. HopmaTnBHO-NpaBoBble acnekTbl
OLIEHKM pUCKOB B TexHUKe. Knaccudpumkauns
pUCKOB.

Tema 10. TpakToBKa p1cka Kak
KOnmM4ecTBEHHas Mepa OnacHOCTU 1 ee
npMMeHeHue B pacyeTax.

MpakTnyeckoe 3aHsaTMe "KonuyecTeeHHas
OLleHKa TEXHOreHHoro pucka".

11,75

WUtoro B cemecTpe (Ha kypce anga 3A0)

16

C3

mn

KoHcynbTaumm n npoMexyTodHas aTTecTauus
(3auver)

18

36

89,75

0,25

Bcero koHTakTHas pab6orta n CP no
AvcuunnuvHe

54,25

89,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasartenen, KPUTEPMEB U CUCTEMbI OLIEeHUBaHUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NMoka3aTenun oueHUBaHUA

Ko HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06y4eHus
KOMNeTeHLunmn cpenctea

dopmynupyeT 3agayqm no TEXHNHECKOMY 0BCNY>KMBaHUIO NPOLIECCOB U
060opyaoBaHUs Ansi NOBLILIEHUS HAAEXHOCTU U CHUXKEHUSI CTEMEHN Bonpockl gnsi ycTHOro
pucka cobecenoBaHus, TeCTbl

MK-4 OueHnBaeT HagEeXHOCTb NPON3BOACTBEHHbLIX CUCTEM CTaHAAPTHBLIMU
KONWYECTBEHHbIMW MEeTOogaMMN NpaKTUKo-
BbinonHseT pacyeTbl O510K-CXxeM Ha4EeXHOCTU CUCTEM U NPOLIECCOB, OpPVEHTMPOBAaHHbIE 3aJaHUsA
OLIEHMBAET PUCK aBapui




5.1.2 Cnucrema v Kputepum oLeHNBaHUA

LWkana oueHnBaHus

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHLMn

YcTHoe cobecenoBaHue MNMucbmeHHas paboTa

3ayTeHo

Ob6yyatowmmncsa ceoeBpeMEHHO BbIMOSTHUI
MHOUBMAYalbHbIE 3a4aHUSA Ha
NPaKTUYECKNX 3aHATUAX, NpeacTaBun
pes3ynbTaTbl, 3aWnTn paboTbl, BO3MOXHO
Jonyckasi HeCyLLleCTBEHHbIE OLUMOKM B
OTBETE Ha BOMNPOChLI NpenoaasaTens.

He 3a4teHo

O6yyalownncs BbINOMHWI YaCTUYHO
MHOMBMAYalnbHbIE 3a4aHUSA Ha
NPaKTUYECKNX 3aHATUAX, HE B NMOJTHOM
obbeme npeacTaBun pesynbTaThbl,
AONYCTUN CyLLLeCTBEHHbIE OLINOKN B OTBETE
Ha BONpockI NpenogasaTens.

5.2 TunoBble KOHTPOIbHbIE 3aaHNA MU UHbIE MaTepuarnbl, Heo6xoANMbIe ANl OLLeHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENIbBHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynMpoBKM BOMPOCOB
Cemectp 8

1 OcHoBHble NoHATMA B 06nactn HagexHocTu. HagexHocTb, 6e30TKa3HOCTb, PEMOHTONPUTOAHOCTb,
O0NroBe4yHoCTb, coxpaHsemocTtb. OTkas. Knaccugumkaums oTkasos.

2 Onpepenexunsa BepoaTHOCTU 6e30Tka3HOM paboThl arieMeHTa NPON3BOACTBEHHOW CUCTEMbI, BEPOATHOCTU
0TKa3a, MHTEHCMBHOCTW OTKa30B, cpeaHen HapaboTKu.

3 OcHoBHble 3aKoHbI pacnpegerneHns, NCnornb3yemMble B TEOPUM HAAEXHOCTU. OKCNOHEeHUMarnbHbIA 3aKOH
pacnpegeneHnsi oTkasos.

4 OcHoBHbIe 3aKOHbI pacnpegerneHns, Cnonb3yemble B TEOpUU HaaeXHOCTU. HopmarnbHbIN 3aKoH
pacnpegeneHnsi oTkasos.

5 KoadhdumumeHTsl HagexxHocTn. KoadhduumeHT rotoBHOCTU. KO3(hULMEHT BbIHYXOEHHOrO NPOCTOS.
KoadhdumumeHT npodunakTmku.

6 PacyeT HageXHOCTN TEXHUYECKNX CUCTEM C NocrefoBaTenbHbIM CoeanHeHneM anemeHToB. Mpumep.

7 PacyeT HageXHOCTU TEXHUYECKNX CUCTEM C NapaninenbHbIM coeguHEHNEM anemMeHToB. [pumep.

8 PacueT HageXHOCTU CUCTEM C KOMOMHMPOBaHHBIM COeANHEHNEM 3reMeHTOB. [prumep.

9 MeToAbl NOBbILEHNS HAAEXHOCTUN TEXHNYECKUX CUCTEM.

10 CTpykTypHOEe pe3epBupoBaHune. OnpeneneHme Yynucna pe3epBHbIX anemMeHToB. [pumep.

11 BrnvsHne nepeKnroaneneVl Ha HaAeXHOCTb NPONU3BOACTBEHHbLIX CUCTEM.

cucrtem.

OpFaHI/I33LWIOHHO-TeXHI/I‘-IeCKI/Ie N TEXHOsormyeckme cnocobbl NOBbLILLEHNS HaAeXHOCTU Npon3BoACTBEHHbIX

13 PacueT HaleXXHOCTM cMCTeM TUNa m 13 N MeTodoM npoctoro nepe6opa. Mpumep.

14 PacueT HaleXXHOCTM MOCTUKOBbLIX CUCTEM METO4OM NnpocToro nepebopa. Mpumep.

15 PacueT HageXHOCTU cucTemM TUna m U3 N METOAOM MUHUMATTbHbBIX I'IyTeVI N ceyeHun. I'Ipmmep.

16 PacueT HageXHOCTU MOCTUKOBbLIX CUCTEM METOAOM MUHUMAaNbHbIX nyTe|7| N ceyeHunn. I'Ipmmep.

17 OCHOBHbI€ 3aKOHbI pacnpeneneHnda, ncnonb3yembie B TEOPUN HAOEXHOCTU. 3akoH nyaCCOHa.

18 OnTumMmnsaums HageXHoOCTU Npon3BOACTBEHHbLIX CUCTEM. I'Ipmmep.

19 |_|pl/IHLI,I/lI'IbI N meToabl obecnevyeHnss HageXHOCTU CUCTEM TeI'IJ'IO3HepFOCHa6)KeHVIﬂ.

20 ObGecneyeHne HageXHOCTU COOPYXKEHUI MO OYMCTKE CTOYHbIX BOA M 06paboTkn 0cagKoB.

21 CraTtucTtuika owmnbok onepaTMBHOrO NepcoHana

CraTtuctudeckme nokasatenun HagexHoctu. CpeaHee BpeMsi Mexay cocefHUMM oTkasamu. CpeaHss yactoTa
oTkasoB. CpegHee BpeMs BOCCTaHOBIIEHMS.

23 Knaccudukaums oumbok onepaTUBHOrO nepcoHana.

24 HapgexHOoCTb YenoBeka Kak 3BeHa CMOXHON I'IpOVISBOD,CTBeHHOVI CUCTEMDI.

25 OCHOBHbI€ 3aKOHbI pacnpeneneHnd, ncnonb3yembie B TEOPUN HAOEXHOCTU. Famma-pacnpeneneHme.

26 I'IpOBepKa rMnoTesbl 06 3KCMOHEHLMANIbHOM 3aKOHE pacnpeneneHnsda OTka3os.

27 MeToabl OLIEHKM p1cKa aBapuii METOAaMMN TEOPUUN HAAEKHOCTY.

28 OCHOBHbI€ 3aKOHbI pacnpeneneHnd, ncnonb3yembie B TEOPUN HAOEXHOCTU. PacnpeneneHVle Bel7|6ynna.




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

Tunosble TECTOBbIE 3afaHNUs HAXOOATCSA B NPUNOXEHUM K aHHon PI[.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNA (3apaym, Kencbl)

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3a4aHuA (3agayn, Kercbl) Haxoaatcs B MNMpunoxeHun k gaHHow Prf.

5.3 MeToaunyeckue maTepuansi, onpegensitolime npoueaypbi oueHMBaHWUs 3HaHUWA, YMEHUI, BnageHu (HaBbIKOB
1 (MNn) NPaKTUYECKOro onbiTa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4Hon aTrectaumMm U NopsaoK NUKBUAALIMM aKaAeMUyeckomn

3a40J1XKeHHOCTU

MpoBegeHe NpomexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOMS YCNEBAEMOCTU Y NMPOMEXYTOYHOM aTTecTaunm obyvaroLLmMxcs»
K 3aueTy gonyckatoTcsa CTyAeHTbl, MONIHOCTLIO BLINOMHUBLUME MNITAHOBbIE MPaKTUYECKNe 3a4aHUs.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

[MncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuunsiimHe

* BPEMSI HAa NOAroTOBKY No 6unety coctaenseT 30 MUHYT;
* BbIMOSIHEHNE CUTYaUMOHHOW 3aaa4ym coctasnsieT 30 MUHYT.

NHas

6. YYHEBHO-METOAUYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3gaTtenbcTBo

| Noa nspaHua |

Ccblinka

6.1.1 OcHOBHas y4yebOHas nuTepartypa

becnanosa N. M. HapexHocTb http://publish.sutd.ru/
TEXHONMOMNYECKMX 1 cre.: crierynt 2019 tp_ext_inf_publish.ph
TEXHUYECKUX CUCTEM p?id=2019219
Barpos . B., BycbirH | HageXHOCTb TEXHUYECKNX http://publish.sutd.ru/
H. 1O. CUCTEM U TEXHOTEHHbIN PUCK crne.: crierynta 2017 tp_ext_inf_publish.ph
p?id=2017125
MpumuH, O. T. HapexHocTb cuctem . https://www.iprbooks
BOJOCHaBXeHMsA 1 MOCKBZBMCMEgE;Mrcy’ 2021 hop.ru/122823.html
BOAOOTBEAEHMS
6.1.2 [lononHuTenbHasa yyebHas nutepatypa
Tpewmsicos, B. A,, Teopus HaQEXHOCTN B http://www.iprbooksh
KpuseHko, T. B. 3HepreTuke. HagexHocTb KpacHospck: Cnbupckui op.ru/84157.html
CUCTEM reHepauuu, deaepanbHbIn 2017
NCNONb3YHLLNX BETPOBYIO U YHUBEPCUTET
COSTHEYHY0 3HEPIMIo
lopes, B. A. HapeXHOoCTb TEXHUYECKUX . http://www.iprbooksh
- Mocksa: MMICU-MI'CY, A
CUCTEM U TEXHOTEeHHbIN PUCK M 3p Meava, 35C ACB 2018 op.ru/80627.html
[3nmuHckac, Y. A., HagexHocTb kaHanusauum HwxHuin Hosropog;: http://www.iprbooksh
Bacunbes, A. J1., ropoJoB Kak OCHoBa Hwxeropoackui op.ru/80909.html
YKakesuy, M. O. 3KOMNOrnyeckomn rOCyAapCTBEHHBbI
©e3onacHocTH apXUTEKTYPHO- 2016
CTpOUTENbLHLIN
yHuBepcuteT, O6C ACB
PaxumoBa, H. H. HapexHocTb TeXHUYecKnx . http://www.iprbooksh
CUCTEM U TEXHOTEHHbIN PUCK Ope+bypr: OpeH6ypr,CK”” op.ru/78793.html
rocyapCTBEHHbIN 2017
yHuBepcuteT, O6C ACB
MaHoBa, T. B., [MaHoB, | ABTOMaTM3aUMA U BpsiHek: BpsaHckuin https://www.iprbooks
M. B. HaOEeXHOCTb CPeacTB rocyaapCTBEHHbIN 2022 hop.ru/138478.html
3aunThl arpapHbI YHUBEpPCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(POPMALMOHHO-CMPABO4YHbIX CUCTEM




WHdopmaumoHHas cuctema «EgnHoe okHO gocTyna Kk obpasoBaTenbHbIM pecypcam. [OneKTPOHHbI pecypc).
URL: http://window.edu.ru/catalog

MudopmaumoHHo-obpasoBaTtensHasa cpega Cr6IMYNTH https://portal.sutd.ru/ c o6pa3soBaTensHbIMK pecypcamm
no AMcUunnvHe, B TOM Yucre Buaeomatepuanamm ans npakTU4eCcKnx 3aHsaTUN.

6.3 NMepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTpPaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumnniunHe

AyanTtopus OcHalleHue

MynbTmeaminHoe obopynoBaHue, KOMMbIOTEPHASA TEXHUKA C BO3MOXXHOCTBIO MOAKIMIOYEHMUS K
KomnbloTepHbIn knacc | cetn «MHTepHeT» 1 obecneyeHnemM JoCTyna B ANEKTPOHHYI0 MHDOPMALMOHHO-
obpasoBaTenbHyto cpeny

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y Py, P

ayautopust

CneumnanuanpoBaHHas mebenb, Jocka
YyebHasa aygutopus




MpunnoxkeHune

MpunorkeHue

K paboyei nporpamme ANCUMNANHBbI « HaaeKHOCTb TEXHUYECKUX CUCTEM U TEXHOTEHHbIN PUCKY
no HanpasneHuto noarotoskn 20.03.01 «TexHocdepHan 6e30NacHOCTb»
HaMmeHoBaHue Ol (npoduns): «MHKeHepHan 3aLWMTa OKPYKatoLWen cpeabi»

5.2.2 Tunosble TecToBble 3agaHua (npumepbi)

MapameTp saKcnoHeHUManbHOro pacnpegenexmsa A =0,01 1/u. BBegute 3HaueHMe cpegHero BpemeHu HapaboTKK Ha
OTKas.

MapameTp 3KcnoHeHuuManbHoro pacnpegenenuns A =0,01 1/4. Beeaute 3HauyeHne KoadpduLumeHTa Bapnaumu.

[nntenbHocTb BpemeHn 6e3oTKasHol paboTbl anemeHTa XTC umeeT aKcnoHeHumanbHoe pacnpegeneHune A = 0,01 1/u.
BeeauTe 3HauYeHMe BEPOSTHOCTU TOTO, YTO 33 BpeMaA A/IMTENbHOCTbIO 50 4 anemeHT oTKaxKeT. OTBET MOXKET ObITb JaH B BUAe
yucna (3 3HaKa nocne gec. TOYKKU) UM apudPMeTUYECKOTO BbipaKeHM .

OnuntensHocTb BpemeHu 6e3oTkasHol paboTbl anemeHTa XTC UMeET 3KCNoHeHUManbHoe pacnpeaeneHune A = 0,01
1/4. BBeaute 3HaYeHUe BEPOATHOCTM TOrO, YTO 33 BPEMSA AJNTENbHOCTBIO 50 Y 3/1eMeHT He oTKaxeT. OTBET MOKeT 6bITb
OaH B BMAE uncia (3 3HaKa nocsie Aec. TOYKM) UAU apUPMETUUYECKOTO BblparkeHUs.

OnpegennTe HasBaHWe 3aKOHa pacnpegeneHus, ANA KOTOPOro NAOTHOCTb BEPOATHOCTM uMeeT Bug, f(t) = 1/T exp(-
t/T), roe T-cpeaHan HapaboTKa.
BapuaHmsl omsema
1-3KcnoHeHUManbHoe pacnpeaeneHue;
2—HOpManbHoe pacnpegeneHue;
3—pacnpepeneHue Penes;
4—pacnpeaeneHune Belibynna.

BBegute Ha3BaHuMe pacnpegeneHusn, AaA KOTOPOro nNJA0THOCTb BEPOATHOCTU UMeeT BUJ,

F(6) = ——exp(~(t—m)* / &%),
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Ha pucyHKe HUXKe npuseaeHa 610K-cxema HageKHocTn XTC. OnpenennTs BbiparkeHne BepOoATHOCTM 6e30TKasHoM
paboTbl XTC, COOTBETCTBYIOLLEE NPUBELAEHHON cUCTEME.

— T H ]

BapuaHmsl omeema
2 21\
1-P {1—[1—P][1—P ]} ;

:1 —(1—132)2}[1 —(1—P)2];
:1—(1—13)3][1—(1—13)2];
4—P2—1—(1—P2)3}{1—[1—P]2}2.

3aecb P—BeposaTHOCTL 6€30TKa3HOM paboTbl 3NemeHTa.

%)

2-P

[95]

3-P

BBeauTe HasBaHWe TEPMMHA, ONpeaeseHne KOTOPOro NpuBeaeHo HuKe. "BepoaTHOCTb peannsaumm onacHocTU B
30He npebbiBaHMA YenoBeka".

Kak HasblBaeTcs onacHoe NpouCLIEeCTBUE B TEXHUYECKONM CUCTEME HA NPOMbILLIEHHOM 06bEKTE MK Ha TPaHCMopTe,
co3jgatlolee Yrposy KM3HM WM 340POBbI0 NIOAEN W NPUBOAALLEE K Pa3pYLUEHMIO MPOU3BOACTBEHHbLIX MOMELLEHUHN,
COOPYKEHWI, CEPbE3HOMY NOBPEKAEHUIO AN YHUUTOXKEHWNIO 060PYA0BaHMSA, MEXaHU3MOB, TPAHCMOPTHbIX CPEACTB, CbipbA
W rOTOBOW NPOAYKUMM, K HApYLLEHMWIO NPOM3BOACTBEHHOIO NPOLLECCA U HAaHECEHMIO ylepba OKpyrKatoLwweit cpeae?

Kak Ha3blBaeTcA CBOMCTBO CUCTEMBI "YeioBEK — cpena obuTaHmA", cnocobHoe NPUUYNHATDL yuepb n obycnosneHHoe
3HEepPreTMYeCKMM COCTOAHMEM Cpeabl N AeACTBUAMM YesloBEKA?

Kak Ha3blBaeTcA KpynHaa aBapusA, NoBJeKWas 3a coboi 4yesoBeyeckme KepTBbl, yuiepb 340pOBbl0 NtoAen U
paspyLlleHne WU YHUUTOMKEHME OBOBEKTOB M APYrMX MaTepuasibHbIX LLEHHOCTEN B 3HAYMUTE/IbHbIX pasMepax, a TaKkKe
npuBeaLLan K cepbesHoMy yLLepby oKpy:KatoLen cpege?

0O603HaunMm:

P—BepoATHOCTb 6e30TKa3HOM PaboTbl B TeYEHME BpeMEHU t;

m—4uncno annapaTtos, NnpopaboTasnx 6e3 aBapuii B TedeHUe BpemeHu t;
NO—4uncno annapaTtoBs, HaxoAAWMXCA oA HabaoaeHnem.

BeeauTe popmyny ANA OLLEHKM BEPOATHOCTM Be30TKasHoM paboTbl.

O603HaunM:

R—3KOHOMMWYECKUIA PUCK;

B—Bpep 06u1iecTBy OT pacCMaTPMBAEMOrO BUAA AEATENbHOCTH;
P-nonb3a.

Beeaute popmyny Ans OLEHKM SKOHOMMUYECKOTO PUCKa.

O603HaunM:

K—macwTtab 3K0N0rnM4eckoro pucKa;

Ss—nnolaab KPU3UCHbIX MM KaTaCTPpodUUECKUX TEPPUTOPUIA;
s0-o6uias naowaab paccMmaTpmMBaemoro buoreoueHosa.

BeeguTe popmyny ANA OLEHKM MacliTaba 3KONOrMYecKoro pucka.

0O603HaunMm:

R — 3KONOTNYECKUIN PUCK;

N — 4NCNO aHTPOMNOrEHHbIX IKONOTMYECKUX KaTacTpod U CTUXUNHbBIX 6eACTBUIN B eAMHULLY BPEMEHMU;

NO — 4ncno NOTEHUMANbHBIX UCTOYHUKOB 3KOI0MMYECKMX Pa3pyLUEHUIA Ha PacCMaTPUBaEMO TEPPUTOPUN.
BeeauTe popmyny A1A OLLEHKM SKOMOrMYECKOro pUCKa.



0O603HaunMm:

R—TeXHUYECKUIN PUCK;

N—4ncno aBapuii B eAUHULY BPEMEHN Ha UAEHTUUYHbIX TEXHUYECKUX CUCTEMAX U 0BbeKTax;
NO-4NCNO MAEHTUYHbBIX TEXHUUYECKUX CUCTEM N 06BEKTOB, NOABEPKEHHbIX GAaKTOPY pUCKa.
Beeaute popmyny ANs OLEHKM TEXHUUYECKOTO pUCKa.

O603HaYnMm:

R—MHANBUAYANbHbIN PUCK;

P—4mcno NnocTpaaaBlUnX B eAUHNULY BPEMEHW OT onpeaeneHHoro pakropa pucKa;

L—uuncno nogein, noasepKeHHbIX COOTBETCTBYHOLLEMY GAKTOPY PUCKA B e AUHULLY BPEMEHM.
Beegute popmyny Ans OLEHKU UHAMBUAYANbHOIO PUCKa.

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

Kog snaa
A BUA Bua, pucka O6beKT pucKa Kog obbeKTa pucKa
puUcKa
1 NHamBMAyanbHbIN MatepunanbHble pecypchl 1
2 TexHU4ecKum CoumanbHble rpynnbl 2
o Yenosek
3 DKON0rMYeckum 3
JKonornyeckme cucTembl
4 CoupanbHbIn DKOHOMUYECKUE CUCTEMDbI 4
5 3KOHOMUYECKMI TexHunyeckune cuctemsl 5

CooTHecuTe Kol BUAOB PUCKa M 06bEKTOB pUCKa. BBeanTe uepes 3anaTylo ABy3HauHble uncaa, o6pa3oBaHHbIe M3 KOoAa
BMZa p1CKa M Koaa



5.2.3 TunoBble NPAaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3a4aun, Keuchbl)

Ne BapuaHT 3apgaHua
n/n
1 Ha pucyHKe npuBeaeHa 610K-cxema HagexHoctn XTC
1
2
0603Haunm: p1, p2 - BepoATHOCTU 6e30TKa3HOM PaboTbl 31 MEHTOB;
p1=0.8, p2=0.9r
p - BEPOATHOCTb 6€30TKa3HOoM paboTbl CUCTEMBI.
OueHuTe 3HavYeHne BepoATHOCTM 6e30TKasHoM paboTbl XTC

2 OnuTenbHocTb BpemeHu 6e30TKasHoM paboTbl anemeHTa XTC MMeeT 3KCnoHeHLUManbHoe pacnpeaeneHme A =
0,01 1/u. BBeauTe 3Ha4YeHWE BEPOATHOCTM TOFO, YTO 33 BPEMA AJIUTENbHOCTbIO 50 YacOB 3N1EMEHT OTKAXKeT.
OTBeT MOXKeT ObITb AaH B BUAE YMcaa (3 3HaKa Noc/e AeCATUYHOM TOUYKKN) AN apUOMETUYECKOTO BblPaXKeEHWUA.

3 Ha pucyHKe npuseaeHa 610K-cxema HageHoctu XTC
— 1 pat) pa(t) ps(t) | ——

PacnpegeneHne 0TKa3oB 3KCMNOHEHLMANbHOE.
0603HauUnM:
A1, A2, A3 - cpegHee Bpems A0 OTKa3oB 1-ro, 2-ro U 3-ro 3/1eMeHTOB (NPUMEM, YTO OHM PaBHbI
cooTBeTcTBeHHO 0,002; 0,0009; 0,001 cOOTBETCTBEHHO);
A - cpegHee Bpems A0 OTKa3a CUCTEMBI.
OugeHuTe cpeaHee Bpems paboTbl 40 OTKa3a CUCTEMDI.

4 B pesynbrate CTaTUCTUYECKOrO MCCNEeLOBaHMA MATEPManoB MO OTKa3am rpynnbl annapatoB MNOyYeHbl
cnepytowme pesynbtatbl 6€30TKasHoM paboTol, Y:

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.

MpoBecT pacyeT OCHOBHbIX XapaKTepPUCTUK HaaexHocTu: Q(t), P(t), f(t), A(f) wHTepBanbHbIM
METOZOM.

5 McnbiTbiBatOTCA ABa HE3aBUCMMO pPaboTaloWwmnx PynoHHbIX ¢uabTpa. JAnTenbHOCTb BpemeHU 6e30TKasHOM

paboTbl PUABTPOB MMEET SIKCNOHEHUMAIbHOE pacnpeseneHne

Q,(t) =1-exp(-0,0003t);
Q,(t) =1—exp(—0,00012t) .

Onpepenntb BEPOATHOCTb TOro, 4TO 3a Bpemsa 1000 u:

a) o6a GpMNbTPaA OTKAXKYT;

6) 06a PUNLTP He OTKaXKYT;

B) TO/IbKO OAMH GUBbTP OTKANKET;

r) xoTa 66l 0ANH GUNBTP OTKAXKET.

6 ®unbTp ™TMNA K/, NCNoNb3yemblii B CUCTEMAX MPUTOYHON BEHTUAALMU U KOHAMLMOHUPOBAHUA NpeanpuaTuii
TEKCTUNLHOM M Nerkoi NPOMbILINEHHOCTU, UMEET UHTEHCMBHOCTb 0TKa3oB A(Z) = 66-10°y4y™ . Onpesenuntsb
XapaKTepPUCTUKKN HagexxHocTu dunbTpa 3a Bpemsa t = 1500 u: Q(t), P(t), f(t) N cpeaHtoo HapaboTKy Ha
oTkas T.

7 Bnok-cxembl HagexHocTu XTC umeroT BUA, NPpUBEAEHHbIN Ha PUCYHKE.

HapaboTka 3n1emMeHTOB [0 OTKa3a MMEEeT 3KCMOHeHLUMasbHble pacnpeneneHns ¢ napameTpamu:
Ay =2, =0,00l4y; A, =4, =0,00014,




OnpegennTb pecypc GYHKLMOHNPOBAHUA CUCTEM NPU YCIOBMM, YTO BEPOATHOCTL 6e30TKa3HOW paboTbl

CNCTEM K KOHLY 3TOro CpoKa He A0J/1XKHa ObITb HUKE 3a4aHHOro 4onyctMumoro ypoBsHAa P)Jor[ = 0,95 .

—

—_ s —

bnok-cxembl HagexxHocTn XTC

Ha pucyHKe npuBegeHa 610K-cxema HagerHocTn XTC. HanuwmTe BbiparkeHue ana onpeaeeHns BepoaTHOCTU
6e30TKasHoM paboTbl XTC P(t).
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