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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancunnnuubi: ChopmmpoBaThb KOMNeTeHUMM obyyatoLerocs B 0bracTy OLeHKN HageXHOCTU TEXHUYECKNX
CUCTEM U TEXHOrEeHHOro pucka, MO3BOMANOLME MNPUMEHUTb 3HAHWS, YMEHWS W NU4YHble KavecTBa ONA pelleHus 3agad
HaOEeXHOCTU XMMUKO-TexHonormdeckmx cuctem (XTC)

1.2 3apgaum gMCUMNNUHbBIL:

» PaccmoTpeTb TeopeTuyeckme v npuknagHble BONPOChl TEOPUM HALEKHOCTU TEXHUYECKUX CUCTEM U TEXHOTEHHOro
pucka;

+ PaccmoTpeTb MeToAbl MOBbILWEHUSI HAAEXHOCTM TEXHUYECKUX CUCTEM, BaXKHEMNLIMEe TexXHOrormveckne cnocoobl
obecneyeHns 1 NOBbILEHNA HaAEeXHOCTM 06opyaoBaHus 1 TpybonpoBoaos;

* PackpbITb BONPOCHI OLEHKN 3KONOrMYECKOro pUcka 1 ynpasneHme nm.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUMUMIINH:

MpoekTnpoBaHne NPOM3BOACTBEHHbLIX CUCTEM 3aLUUTLI OKpYXatoLLen cpefbl
CuncTembl ynpaBneHus 1 aBToMaTu3aumnm XMMUKO-TEXHONOrMYECKUX NpoL,EeccoB
ABTOMaTU3NPOBaHHbIE pacyeTbl XMMUKO-TEXHOMOMMYECKUX CUCTEM
MogenupoBaHve NpoueccoB 3aluThl OKpyXKatoLLen cpeqbl
lMponsBoacTBEHHAs NpakThKa (TEXHOMOrMYeckas npakTmka)
TennomaccooOMeHHbIe MPOLLECCHI B 3aLLMTE OKpyXKatoLel cpeabl
Matematuka

MHdopmaumnoHHbIE TEXHOMOMK

TeopeTnyeckme OCHOBbI MHXEHEPHOW 3aLLMTbl OKpY>KatoLLen cpeabl
MeTponorus n ctaHgapTM3aums

MeToabl U cpefcTBa aBTOMATU3UPOBAHHbBIX PACYETOB B 3KOMOMK

2 KOMMNETEHLUWU OBYYAIOLWEIoCsA, ®OPMUPYEMbIE B PE3YNIbTATE OCBOEHUA OUCLUUNMNNHDbI

MK-4: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBMUA aBapUMHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLMNX
BelLeCTB B OKpYXaloLlyl cpeay, NoAroTaBnvMBaThb NpeanoXxeHus no npeaynpexneHnto HeraTUBHbIX NocneAcTBUMNA

3HaThb: MeToAdbl NOBbILLIEHNA HAaOe>XXHOCTU NPUPOAO0OXPaHHbLIX 0O0BLEKTOB M aHanmn3a TeXHOreHHOro pucka.

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

BnapeTb: HaBblkaMu pac4yeTa OCHOBHbIX nokasaTtenen HageXHOCTU U OLEHKM TEXHOIEHHOTO pUCKa




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE
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O 2 [ (vackl) | (wacer)
4

Paspgen 1. [Nokasatenun HageXHoOCTH
TEXHUYECKUX OOBEKTOB N CUCTEM.
MeTogonorns aHanusa u onTUuMmn3aLum
HaAEXHOCTU CMOXHbIX XUMUKO-
TEXHOJTOrMYECKUX CUCTEM

Tema 1. OCHOBHbIE TEPMUHbI U ONpeaeneHns
TEopUn HaOEXHOCTU OOHLEKTOB M CUCTEM.
FOCT 27.002-2015. O630p OCHOBHbIX
nokasaTtenewn HageXHOCTU TEXHUYECKMX
06bekToB. KOMMNeKkcHble nokasaTenu
Ha4EeXHOCTN BOCCTAHABNNBaeMbIX OOHEKTOB.

Tema 2. OCHOBHbIE NoKasaTenu HageXHOCTU
TEXHUYECKNX OOBHEKTOB - BEPOSITHOCTb
©e30Tka3HoOM paboThbl, BEPOSATHOCTL OTKa3a,
NNOTHOCTb BEPOSATHOCTU, MHTEHCUBHOCTb
oTka3oB. CTaTUCTUYecKas oLeHka
nokasartenen HagexHoctu. Baammocssisb
nokasatenemn HagexHocTn CpeaHsis 4
HapaboTka oo oTkasa.

Tema 3. OCHOBHble 3aKOHbI pacnpeneneHuin
CrnyYanHbIX BEMWUYWH, MPUMEHSAEMbIE B 1 4 nn
TEOpUM HaJEXHOCTU.

Tema 4. OueHka XxapaKTepUCTUK HAOEXHOCTH
CIOXHbIX TEXHOITOMMYECKUX CUCTEM.
CumBonunyeckme " Tononoruyeckue
Moaenu

HaOEXHOCTU TEXHUYECKNX CUCTEM.
PasnunyHble cnocobbl coeanHeHns

3N1EMEHTOB M UX OTpaXkeHne B Brok-cxemax
HaOEeXHOCTU (nocrnegoBaTenbHOE 1
napannenbHoe COeANHEHUS], KOMMEKCHbIE
COeVHEeHUs1, COeaUHEHUst TMna m m3 n,

Wtoro B cemecTpe (Ha kypce ang 3A0) 4 32

KoHcynbTaumm n npoMexyToyHasa aTTectaums
(3auerT)

Pasgen 1. [lokasaTenu HagexHocTu
TEXHUYECKUX OOBEKTOB U CUCTEM.
MeToaonorvs aHanusa 1 onTuMM3aumm
HaAe>XXHOCTU CINOXHbIX XUMUNKO-
TEXHOOrMYECKNX CUCTEM

Tema 5. Cnocobbl NOBbLILLEHUS] HAAEXHOCTHU
TexHu4yecknx cucrem. Obas
XapakTepucTtuka cnocoboB obecrneyeHuns u
NOBbILLEHNS HALEXKHOCTMU.

Buabl n cnocobbl pesepBupoBaHus. )
CTpyKkTypHOE pe3epBupoBaHue. BpemeHHoe
pesepsupoBaHue. VIHbopmaLunoHHoe,
(PYHKLMOHANBLHOE U Harpy3o4Hoe
pe3epBupoBaHMe. Cnocobbl CTPYKTYPHOIo
pe3epBMpPOBaHUSI.

lMpakTnyeckoe 3aHaTMe "Pac4yeT
XapaKTEPUCTUNK HAAEXHOCTN CUCTEM C
pasnuMyHbIMU BUAAMUW CTPYKTYPHOTO
pesepBupoBaHus".




Tema 6. CuctemMmHbIn noaxoa K
WCCreaoBaHMo N ONTUMU3aLINN HAOEXHOCTH
npon3eoacts. MeToabl 1 anropuTmbl
pac4deTa nokasartenen HageXXHOCTU
TEXHUYECKUX cuctem. Metoabl onTumMmmnsaumm
HaOEXHOCTU TEXHUYECKNX CUCTEM.

16

Pasgen 2. HagexxHoCTb onepaTtnBHOro
nepcoHana CrioXHbIX CUCTEM.

Tema 7. OCHOBHbIE MOHATUS U ONpeaeneHmns
HaZEXXHOCTK OnepaTMBHOIO NepcoHana.

12

Tema 8. Yenosek-onepaTop Kak 3BeHO
CNOXHOW CUCTEMbI YeNOBEK-MaLluHa-cpeaa

16

Pasgen 3. TeXHOreHHbIN PUCK.

Tema 9. Puck kak KonmyecTBeHHas Mepa
ornacHocTu. HopmaTnBHO-NpaBoBbIE acneKTbl
OLLEHKM PUCKOB B TexHuke. Knaccudpmkaums
PUCKOB.

16

Tema 10. TpakToBKa puUcka kak
KONMM4yecTBEHHas Mepa ONacHOCTM U ee
NpYMEHEeHNE B pacyeTax. 1
MpakTuyeckoe 3aHsaTUE "KonmyecTBeHHas
OLleHKa TEXHOreHHoro pucka".

16

nn

Wtoro B cemecTpe (Ha kypce ans 3A0) 4

100

KOHch'IbTaLI,VIVI N NPOMEXYTOYHaaA aTTecTaund

(3auver) 0.25

Bcero koHTakTHas pab6orta n CP no

AUCLMMNVHE 8,25

132

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3ynbTaToB 00y4YeHUs

5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTtenu oueHnBaHns pesynbTaToB obyveHus
KOMMeTeHummn cpencrea

dopmynupyeT 3agadm no TEXHNYECKOMY 0OCIY>KMBAHMIO NPOLECCOB U
060pya0oBaHUSA Ansi NOBLILIEHUS HAAEXHOCTU U CHUXKEHUSI CTEMNEHN Bonpockl gnsa yctHoro
pucka cobecenoBaHusi, TECTbI

MK-4 OueHnBaeT HageXHOCTb NPON3BOACTBEHHbBIX CUCTEM CTaHAAPTHBLIMU
KONMYECTBEHHBLIMN MEeToAaMU NpakTuKo-
BbinonHaeT pacyeTbl 6510K-CXeM Ha4EeXHOCTU CUCTEM U NPOLIECCOB, OPVEHTMPOBAHHbIE 3a4aHUs
OLleHNBAET pPUCK aBapum

5.1.2 Cuctema n KpuTepum oueHUBaHuUA

Kputepun oueHnBaHUA CRHOPMUPOBAHHOCTY KOMMNETEHLMIA

LLikana oueHnBaHusA
YcTHoe cobecenoBaHune

MucbMeHHas paboTa

O6yyatoLLmincst CBOeBPEMEHHO BbIMONHUI
KOHTPOIbHYI paboTy, MHAMBUAYarbHbIE
3afaHns Ha NPaKTUYECKUX 3aHATUAX,
3auTeHo npeacTaBui pesynbTaThl, 3aWnTi paboTsl,
BO3MOXHO [0Myckasi HECYLLIECTBEHHbIE
OLUMGKM B OTBETE Ha BOMPOCHI
npenopasaTensi.

OB6yyaloLwnincs He BbIMOSTHUI KOHTPOSbHYHO
paboTy, BLINOSHUM YaCTUYHO
VHOMBMAYanbHble 3a4aHns Ha

He 3auTeHo NPaKTUYECKMX 3aHATUSX, HE B MOMHOM
obbeme nNpeacTaBun pesynbTaThl,
[AONYCTUN CYLLIECTBEHHbIE OLUMBKM B OTBETE
Ha BOMpOCHI NpenoaasaTens.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUSA UM UHble MaTepuarbl, He06xoAMMble AN OL,eHKU 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 5

1 OcHOBHble NOHATMA B 06nacTn HagexHocTu. HagexxHocTb, 6€30TKa3HOCTb, PEMOHTONPUTOAHOCTb,
AONroBe4yHoCTb, coxpaHsemocTtb. OTkas. Knaccugumkaums oTkasos.

2 Onpepenexuns BepoaTHOCTU 6e30Tka3HON paboThl arieMeHTa NPON3BOACTBEHHOW CUCTEMbI, BEPOSATHOCTH
0TKa3a, MHTEHCMBHOCTW OTKa30B, cpeaHen HapaboTKu.

3 OcHoBHbIe 3aKoHbI pacnpegeneHns, NCnornb3yeMble B TEOPUM HAAEXKHOCTU. OKCNOHEHUMarnbHbIA 3aKOH
pacnpegeneHns oTkasos.

4 OcHOBHbIe 3aKOHbI pacnpeaerneHns, NCNonb3yemMble B TEOPUU HaAeXHOCTU. HopmanbHbIN 3aKoH
pacnpegeneHnsi oTkasos.

5 KoahdumumeHTbl HagexxHocTn. KosdhduumeHT rotoBHOCTU. KO3(hULMEHT BbIHYXOEHHOrO NPOCTOS.
KoahdumumeHT npodunakTmku.

6 PacyeT HageXHOCTN TEXHNYECKMX CUCTEM C MocreaoBaTenbHbIM CoeanHeHeM anemeHToB. Npumep.

7 PacuyeT HagexXHOCTN TeXHNYECKUX CUCTEM C NapanienbHbIM coeanHeHem anemeHToB. [pumep.

8 PacueT HageXHoCTN cucteM ¢ KOMBMHMPOBaHHBIM coeanHEeHeM anemeHToB. [pumep.

9 MeToabl NOBbILLEHUS HAAEXHOCTN TEXHNYECKMUX CUCTEM.

10 CTpykTypHOe pesepsupoBaHune. OnpegeneHme Yyncna pesepBHblX aneMeHToB. [pumep.

11 BnunsHue nepekntoyartenen Ha HageXHOCTb NPOU3BOACTBEHHbLIX CUCTEM.

12 OpraHu3aLnoHHO-TEXHUYECKME N TEXHOMNOrMYeckMe cnocobbl NOBLILWEHNS HAOEeXHOCTU NPON3BOACTBEHHbIX
cucTem.

13 PacueTt HagexHoCTM cuctem Tuna m M3 n MeToaoM nNpocToro nepebopa. Mpumep.

14 PacyeT HageXHOCTN MOCTUKOBBLIX CUCTEM MeToAoM npocToro nepebopa. MNpumep.

15 PacyeT HagexHOCTU cuctemM Tvna m M3 N MeTOA0M MUHUManbHbIX NyTen n cedeHuin. MNpumep.

16 OcHoBHble 3aKOHbI pacnpegerneHns, Ncnonb3yemble B Teopuun HagexHocTn. 3akoH lNyaccoHa.

17 OnTMMM3aumsa HageXHOCTU NPON3BOACTBEHHbIX cucteM. Mpumep.

18 MpuHUMNbl 1 MeToAbl obecneyeHnss HageXHOCTU CUCTEM TEMNO3HEProcHabXeHus.

19 ObecneyeHne HaaeXHOCTU COOPYXKEHUI MO OYMCTKE CTOYHbIX BOA M 06paboTkn 0cagKoBs.

20 CraTnctumka owmMBoK onepaTMBHOroO nepcoHana

21 CraTtunctudeckue nokasatenu HagexHoctn. CpegHee Bpems Mexay coceHMMM oTkazaMmun. CpedHsis yacTtoTa
oTka3oB. CpeHee Bpems BOCCTAHOBMEHUS.

22 Knaccudumkaumst oumbok onepaTMBHOro nepcoHana.

23 HapexHoCTb YenoBeka kak 3BeHa CNOXHOW NPON3BOACTBEHHOW CUCTEMBI.

24 OcHoBHble 3aKOHbI pacnpegerneHns, NCnonb3yemble B TEOpUU HagexHocTu. [aMmma-pacnpegeneHuve.

25 MpoBepka rmnotesbl 06 9KCNOHEHLManNbHOM 3aKOHe pacnpefeneHus OTKasos.

26 MeToabl OLeHKM pucka aBapuii MeToaamMu Teopun HagexXHOCTHU.

27 OCHOBHbIE 3aKOHbI pacnpeaeneHnsi, UCNonb3yeMble B TEOPUM HAaAEXHOCTU. PacnpegeneHuve Benbynna.

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

Tunosble TECTOBbIE 3aflaHUs HAXOOATCA B NPUNOXEHUM K aHHon Pr1[.

5.2.3 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3afaHNA (3apauu, Kenchl)

TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3afaHUsA (3agayn, Kerncbl) Haxoaatces B MpunoxeHun k gaHHow P,




5.3 MeToaunyeckue matepuarnbl, onpegensilolye npoueaypbl oLleHUBaHUA 3HaHWW, YMEHUI, BnaaeHUi (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4HoM aTrectaumMu U NopsaaoK NUKBUAALMM aKafAeMU4yeckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU U NMPOMEXKYTOYHOM aTTecTauum oby4datoLLmMxcs»
K 3aueTy gonyckatoTcsa CTyAeHTbl, MONIHOCTLIO BLINOMHUBLUME MNITAHOBbIE MPaKTUYECKNE 3a4aHUs.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BPEMSI HAa NOAroToBKY No 6unety coctaenseT 30 MUHYT;
* BbIMNOMHEHNE CUTYaUMOHHOW 3ada4um coctasnseT 30 MUHYT.

NHas

6. YHEBHO-METOAWYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCLUUNNUHBbI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

Becnanosa N. M.

HapexHocTb

http://publish.sutd.ru/

TEXHOMOrMYECKNX U cre.: crierynt 2019 tp_ext_inf_publish.ph

TEXHUYECKUX CUCTEM p?id=2019219
Barpos . B., BycbirH | HagexXHOCTb TEXHNYECKUX http://publish.sutd.ru/
H. 1O. CUCTEM N TEXHOreHHbIN pUCK Cne.: crieryntp 2017 tp_ext_inf_publish.ph

p?id=2017125

MpumuH, O. T. HagexHocTb cuctem . https://www.iprbooks

BOAOCHabXeHus n MOCKBZBMCM'EgE;Mrcy’ 2021 hop.ru/122823.html

BOAOOTBEAEHMS
6.1.2 [lononHuTenbHasa yyebHaa nutepartypa
Tpewmsicos, B. A,, Teopusa HaQEeXHOCTU B http://www.iprbooksh
Kpuserko, T. B. aHepreTuke. HagexHocTb KpacHospck: Cnbupckuni op.ru/84157.html

cucTem reHepauun, deaepanbHbIn 2017

NCNONb3YHOLNX BETPOBYIO U YHUBEPCUTET

COJHEYHYIO SHEPIUIO
lopes, B. A. HageXXHOCTb TEXHUYECKNX . http://www.iprbooksh

o MockBa: MUCU-MICY, An

CUCTEM U TEXHOTEeHHbIN PUCK M 3p Meana, 35C ACB 2018 op.ru/80627.html
[3nmuHckac, Y. A., HapexHocTb kaHanusauum HwxHuit Hosropop;: http://www.iprbooksh
Bacunbes, A. J1., ropofoB Kak OCHOBa Hwxeropoackuii op.ru/80909.html
YKakesuu, M. O. 3Konorn4yeckom rocyaapCcTBEHHbIN

6e3onacHocTn apXWUTEKTYPHO- 2016

CTpOUTENbLHLIN
yHuBepcuteT, O6C ACB

Paxumosa, H. H. HageXXHOCTb TEXHUYECKNX . http://www.iprbooksh

CUCTEM W TEXHOTEHHbIA PUCK OpeHbypr: OpeH6yprf:K”” op.ru/78793.html

rocyapCTBEHHbIN 2017
yHuBepcuteT, O6C ACB

MaHoBa, T. B., MaHoB, | ABTOMaTM3aums n BpsHck: BpsiHcKuiA https://www.iprbooks
M. B. HaOEeXHOCTb CpeacTB rocyaapCTBEHHbIN 2022 hop.ru/138478.html

3aLWmThl

arpapHbI yHUBepcUTeT

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX N MH(OPMALMOHHO-CMPABO4YHbIX CUCTEM

WHdopmaLumoHHas cuctema «EamMHoe okHo 4ocTyna k obpasoBaTenbHbIM pecypcam.

URL: http://window.edu.ru/catalog

[OnekTpoHHbIA pecypc].

MudopmaumoHHo-obpasoBaTtensHasa cpega Cr6IMYNTH https://portal.sutd.ru/ c o6pasoBaTensHbIMK pecypcamm
no ANCUMNIMHE, B TOM Yucne BUAeoMaTepuanamv ons npakTUYeckux 3aHAaTum.




6.3 Nepe4veHb NNLEH3NOHHOIO U CBOBOAHO pacnpoCTpPaHAEMOro NpPorpaMMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLUEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnniunHe

Ayautopus OcHalleHue

MynbTuMeauiiHoe 06opyaoBaHWE, KOMMbLIOTEPHAS TEXHUKA C BO3MOXXHOCTBIO MOAKIHOYEHMUS K
KomnbtoTepHbiii knace | cetn «MHTepHeT» n oGecneyeHnemM AOCTyna B ANEKTPOHHYIO MHDOPMaLIMOHHO-
obpa3zoBaTenbHyto cpeay

MynbTuMeguinHoe obopyaoBaHue, creumnanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A

ayauTopust

CneuwnanuavpoBaHHas Mebenb, gocka
YyebHasa ayautopus




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 3KcnoHeHUManbHoro pacnpegenenuns A = 0,01 1/u. BBegute 3HayeHMe cpegHEro BpemMeHn HapaboTKu
Ha OTKas3.

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

[nntenbHocTb BpemeHn 6e3oTKasHol paboTbl anemeHTa XTC uMmeeT sKcnoHeHumanbHoe pacnpegeneHune A = 0,01 1/y.
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 pacnpeaenenune 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, AAS KOTOPOro NAOTHOCTb BepoATHOCTU umeeT sug f(t) = 1/T
exp(-t/T), rae T-cpeaHAa HapaboTKa.
BapuaHmsl omsema
1-3KcnoHeHUManbHoe pacnpeaeneHue;
2—HOpManbHoe pacnpegeneHue;
3—pacnpepeneHue Penes;
4—pacnpeaeneHune Belibynna.

Beegute Ha3BaHuMe pacrnpegeneHusn, AaA KOTOPOro NJAOTHOCTb BEPOATHOCTU UMeeT BUA,

F(6) = ——exp(~(t—m)* / &%),
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Ha pucyHKe HUKe npuBeaeHa baok-cxema HagerKHocTn XTC. Onpeaenuts BbiparkeHWe BepOoATHOCTM 6e30TKasHoM
paboTbl XTC, COOTBETCTBYIOLLEE NPUBELAEHHOM CUCTEME.

O 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.
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BBeauTe HasBaHWe TEPMMHA, ONpeaesieHne KOTOpOoro NpuBeaeHo HuKe. "BepoaTHOCTb peannsaumm onacHoCTU B
30He npebbiBaHMA YenoBeka".

Kak HasblBaeTcs onacHoe NpouCLIEeCTBUE B TEXHUYECKONM CUCTEME HA NPOMbILLIEHHOM 06bEKTE MK Ha TPaHCMopTe,
co3jatlolee Yrposy KM3HM WM 340POBbI0 NIOAEN WM MPUBOAALLEE K PaspPyLUEHMIO MPOU3BOACTBEHHbLIX MOMELLEHUI,
COOPYKEHUIN, CePbe3HOMY MOBPEXAEHUIO WUAN YHUUTOXKEHUIO 060PYA0BaHUA, MEXAaHW3MOB, TPAHCMOPTHbIX CPEACTB,
CblpbsA M FOTOBOW NPOAYKLMM, K HapYLLUEHMIO MPOM3BOACTBEHHOIO NPOLEcca U HaHeCceHUo yulepba OKpy:KatolLen cpeae?

Kak Ha3blBaeTcA CBOWCTBO CUCTeMbl "4enoBeK — cpefa 06uMTaHMA", cnocobHoe nNpUYMHATL ywepb u
06yCc/10BNEHHOE SHEPreTUHECKUM COCTOSIHUEM Cpeabl U AeNCTBUAMM YenoBeKa?

Kak Ha3blBaeTcA KpynHaa aBapusA, NoBJeKWas 3a coboi 4yesoBeyeckme KepTBbl, yuiepb 340pOBbl0 NtoAen U
pa3pyLleHne UAM YHUUTOXKEHUE OOBEKTOB M APYrMX MATepMasibHbIX LEHHOCTEN B 3HAUYMUTE/IbHbIX Pa3Mepax, a TaKXkKe
npuBeaLLan K cepbesHoMy yLLepby oKpy:KatoLen cpege?

0O603HaunMm:

P—BepoATHOCTb 6e30TKa3HOM PaboTbl B TeYEHME BpeMEHU t;

m—4uncno annapaTtos, NnpopaboTaslnx 6e3 aBapuii B TedeHNe BpemeHn t;
NO—uvncno annapaTos, HaxoAALLMXCA Noa HabaloaeHMeMm.

BeeauTe popmyny ANA OLLEHKM BEPOATHOCTM Be30TKasHoM paboTbl.

O603HaunM:

R—3KOHOMMWYECKUIA PUCK;

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

Beeaute popmyny Ans OLEHKM SKOHOMUUYECKOTO PUCKa.

O603HaunM:

K—macwTab 3K0N0rnM4eckoro puckKa;

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 IKONOTUYECKUX KaTacTpod N CTUXUIAHBIX 6eACTBUIN B eAUHULY 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 BPEMEHWN Ha UAEHTUUYHbIX TEXHUYECKUX CUCTEMAX U 0ObeKTaX;
NO-4NCNO MAEHTUYHbBIX TEXHUUYECKUX CUCTEM N 06BEKTOB, NOABEPKEHHbIX GAaKTOPY pUCKa.
Beeaute popmyny ANs OLEHKM TEXHUUYECKOTO pUCKa.

O603HaYnMm:

R—MHANBUAYANbHbIN PUCK;

P—4ncno NnocTpaaaBlUnX B eAUHNLY BPEMEHW OT onpeaeneHHoro pakropa p1cKa;

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 pecypcsl 1
2 TexHU4ecKkum CoumanbHble rpynnbl 2
o Yenosek
3 SKON0rMYeckum 3
JKONornyeckmne cucTemsl
4 CoupanbHbIn DKOHOMUYECKUE CUCTEMDbI 4
5 JKOHOMUYECKMI TexHuyeckne cuctemol 5

CooTHecuTe Koibl BUAOB PUCKa M 06bEKTOB pUCKa. BBeauTe uepes 3anaTtyio ABy3HauyHble yMcia, o6pa3oBaHHble U3 Koaa
BMZa p1CKa M Koaa




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

Ne BapuaHT 3apgaHuA
n/n
1 Ha pucyHke npusegeHa 610K-cxema HagexHoctu XTC
1
2
O603HaunMm: p1, p2 - BepOATHOCTM 6e30TKa3HOoM paboTbl 31€MEHTOB;
p1=0.8, p2=0.9r
p - BEPOATHOCTb 6€30TKa3HOMN paboTbl CUCTEMBI.
OueHuTe 3HaYeHNe BepPOATHOCTM 6e30TKasHOM paboTbl XTC

2 OnuTtensHocTb BpemeHu 6e3oTKkasHol paboTbl anemeHTa XTC MMeeT 3KCNOoHeHUManbHoe pacnpeaeneHue A =
0,01 1/u. BBegute 3HaueHMe BEPOATHOCTU TOTO, YTO 3a BPEMA AAUTENbHOCTbIO 50 YaCOB 3/1€MEHT OTKaKeT.
OTBeT MOXKeT ObITb AaH B BUAE YMcaa (3 3HaKa Nocae JeCATUYHOM TOUKKN) AN apuOMETUYECKOTO BblPaXKEHMUA.

3 Ha pucyHKke npuBeaeHa 6/10K-cxema HageKHocTn XTC
— 1 palt) pa(t) ps(t) | ——

PacnpeseneHve 0TKa30B 3KCNOHEHLMAbHOE.
O603HaunMm:
Al, 12, A3 - cpegHee BpemA A0 OTKasoB 1-ro, 2-ro u 3-ro afemeHTOB (MPUMMEM, YTO OHU pPaBHbI
cooTBeTcTBeHHO 0,002; 0,0009; 0,001 cOOTBETCTBEHHO);
A - cpefHee BpemMa A0 0TKa3a CUCTEMbI.
OueHuTe cpeaHee BpemMa paboTbl 40 OTKa3a CUCTEMbI.

4 B pesynbTaTe CTaTUCTUYECKOrO WCCNef0BaHUS MaTepuanoB MO OTKasam rpynnbl annapatoB MNOJyYeHbI
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.

MpoBecTy pacyeT OCHOBHbIX XapaKTepUCTUK HaaexHocTu: Q(t), P(t), f(t), A(f) wHTepBanbHbIM METOAOM.

5 McnbITbIBalOTCA ABa He3aBMCMMO paboTatowmx pynoHHbIX GuabTpa. OAnTenbHOCTb BpemeHu 6e30TKa3HOM
paboTbl PUNBTPOB MMEET SKCNOHEHLMAbHOE pacnpeseneHune

Q,(t) =1—exp(-0,0003t);
Q,(t) =1—exp(—0,00012t) .
Onpepnenntb 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 T™MNA K/, NCNonb3yemblit B cMCTEMaX NPUTOYHOM BEHTUAALUMU U KOHAMLMOHMPOBAHUA NpeanpuaTuii
TEKCTUNBHOM M Nerkoii NPOMbILNEHHOCTW, UMEET MHTEHCUBHOCTb OTKasos A(Z)= 66-10° 4. Onpesenuntsb
XapPaKTePUCTUKN HaZeKHOCTU dunbTpa 3a Bpems t = 1500 u: Q(t), P(t), f(f) N CpeaHioo HapaboTKy Ha OTKas
T.

7 Bnok-cxembl HagexHocTn XTC nmetoT BUA, NpMBEeAEHHbIN Ha PUCYHKE.

Hapa60TKa 31EMEHTOB 40 OTKasa WMeeT 3KCNOHEeHUMasbHble pacnpegeneHna C napametTpamu:
A, =2, =0,0014% A, =, = 0,000

Onpeaenntb pecypc GyHKUMOHMPOBAHMA CUCTEM MPU YCIOBUM, YTO BEPOSATHOCTb 6e30TKasHol paboTbl




CNCTEM K KOHLLY 3TOlo CpoKa He A0J1XKHa ObITb HUKE 3a4aHHOro AonNyctmumoro ypoBHA 1om = 0,95 .
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1 Bnok-cxempraapekHoctn XTC

Ha PUCYHKE npuBeaeHa 6n )K-C)JETV\HJHa,D,E)KHO LTH )d|e. Iilanm IUNTE BblpaXKeHne gnAa onpegeneHnAa BepoATHOCTU
| [ |

6e30TKasHol paboTbl XTC Pa‘t—).—|_|

BnoK-cxema HageXHoCTH
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