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Ilepeuenb KomnemeHyuil ¢ yKazauuem yposHei ux hopmuposanus

Hnoexc Cooepicanue Imanwvl hopmuposanus KomnemeHyuu
Komnemenuyuu KOMnemeHuyuu Jlexyuu Ilpakmuueckue | Jlabopamopnuie | Kypcoeoii npo-
Haumenoganue oye-
3anamus, nado- 3anaAmuUA exm (paboma)
. HOYHO020 cpedcmea
PamopHblil npaK-
MUKym
[K-2 CrniocoOHOCThIOBBIOMPaTE OCHOB- | Tema 1-9 He npedycmom- | JI. paboma 1-3, | He npedycmom- | Tecmupoeanue, sx3a-
HbIC W BCIIOMOIaTeJbHBIC Mate- PpeHbl JA. paboma 4-5 PpeHbl MeH, 1ab. padbomol,
PHANBL UL MSTOTOBICHUSA HM3/C- (ouno-3aounasn KOHmMpoibHaAs padboma
JInu, CII0COOBI pcaim3anu OcC- ¢0pMa 06ylte- (3a01ma}l ¢0pﬂ’la 06_)7'
HOBHBIX TEXHOJIOTHYCCKUX IIPO-
HUs) yeHus)
1IeCCOB
IK-15 CrniocoOHOCTBIOBBIOMpPaTh TeXHO- | Tema 1-9 He npedycmom- | JI. paboma 1-3, | He npedycmom- | Tecmupoeanue, ix3a-
JIOTHH, HHCTPYMCHTAIIBHBIC CPE- PpeHbl JA. paboma 4-5 PpeHbl MeH, 1ab. padbomol,
CTBa M CPCACTBA BBITHCIUTCIIE (ouno-3aounasn KOHmMpoibHaAs padoma
HOU TCEXHUKH IIPpHU OpraHu3alnuu ¢0pMa 06ylle' (3a0‘llia}l ¢0pﬂ’la 06_)7'
II B II KTUPOBaHUA, HU3-
POLIECCOB MPOCKTHPO , U3 Hus) wenun)
TOTOBJICHHA, KOHTPOJIA W HCIIbI-
TaHUN TPOJAYKIMHU; CPEIACTBA U
CHUCTEMBblI aBTOMAaTHU3allMHU, KOH-
TpOJid, AUAarHOCTUKHU, HCHBITaHHﬁ,
yIIpaBICHUS MPOU3BOJICTBOM,
JKU3HCHHBIM ILUKJIOM HOPOAYKIUHN
H €€ KA4€CTBOM
[K-17 CnocobrocTbioyuacTBoBath B | Tema 1-9 He npedycmom- | JI. paboma 1-3, | He npedycmom- | Tecmupoeanue, 3K3a-
pa3paboTke U MPAaKTHYECKOM OC- peHbl a. paboma 4-5 peHbl MeH, 1ad. padomel,

BOCHHH CPEJICTB, CHCTEM YIIpPaB-
JICHWsI TPOU3BOJICTBOM MPOAYK-
UM, €€ >KU3HECHHBIM IMKIOM U
Ka4eCTBOM, B IMOATOTOBKE IIAHOB
OCBOCHHUS HOBOW TEXHHKH, B
0000IICHNH H CHCTEMAaTH3AIUN
pPE3yNBTaTOB PAOOTHI

(ouno-3a0unasn
dopma oodyue-
HUus)

KOHmpoavHaa paboma
(3aounas gpopma 0oy-
YeHus)







Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

Texkyumuii pedTUHT

OuHO-3a04Has 3aouHas
J1a6. paGora Ban JIa6. paborta bann
Nel 7-11 Nel 7-12
Ne2 7-11 No2 7-12
Ne3 7-11 Ne3 7-12
No4 8-12 KontponbHas padora 15-20
No5 7-11 TecrupoBanue 0-4
TectupoBanue 0-4
UTOI'O 36-60 NTOI'O 36-60
JK3aMeHAUMOHHbII PeTHHT
Bomnpoc bann
DK3aMeHalmoHHbIN Borpoc Ne 1 7-11
TEOpeTUYECKasi 4acTh (OMpeIeIeHUs, OOIINE XapaKTEPUCTUKH U T.1I1.) 3-4
BBIBOJ (hOPMYIT 3-4
IIPABJILHOCTh KOHEYHOT'O PE3yJIbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TEOpETUYECKas 4acTh (OMpeeIeHUs, OOIINEe XapaKTEPUCTUKH U T.1I1.) 3-4
BBIBOJ (hOPMYIT 3-5
IIPaBJIbHOCTb KOHEYHOI'O pe3ysbTaTa 1-4
[IpakTnueckoe 3agaHue (IpaBIbHOCTh KOHEUHOT'O PE3YJIHTATA) 8-12
JononautensHbiid Bompoc No | 1-3
JlononaurensHbli Bonpoc Ne 2 1-3

UTOI'O

24-40




Hokazamenu u Kpumepuu ouernueanun Komnemenumi conucanuem WKal OueHueanuA

Huoerxc kom-

Cooeporcanue kKomnemenyuu

Ypoeuu 0C60CHUA KOMnemenuuu

nemenyuu Hopozoewii IIpoosunymeutii Ilpesocxoonuii
TIK-2 CriocoOHOCTHIOBEIONPATH 0oCHOB- | CnocoOHOCTh BBIOMpaATh OCHOBHBIC U |CHOCOOHOCTHBBIOMpATh  YUCICH- | CIOCOOHOCTh BBIOMpATh METOJbI CTaH-
Hble ¥ BCIIOMOTaTelbHbIe MaTepua- | BCIOMOIaTe/bHbIC —MaTepHalbl UL |HbIe METOIBI HPH pa3paboTke Ma- | TapTHBIX HUCHBITAHUN MO OIpPEICIICHUIO
JAbl 18 W3FOTOBJIGHMS M3JIe/uid, | 3T OTOBICHMs M3JICNINH,  CIIOCOOBI | TEMATUYECKUX MOJEICH WU3JeNnuil, | (PU3MKO-MEXaHUYECKUX CBOWCTB M TEX-
9 v
CrIOcOBHl  peamM3alii  OCHOBHBIX peanu3ali OCHOBHBIX TEXHOJOIWYE- | OCHOBHBIX TEXHOJIOTHYECKHX IPO- | HOJIOTHYECKUX MMOKAa3aTelIeii MaTepruaioB
CKHX IPOIIECCOB LIECCOB M TOTOBBIX WM3ICIHU, CTAHIAPTHBIC Me-
TEXHOJIOTUYECKUX IIPOLIECCOB
TOMBI MX MPOCKTUPOBAHMS, IPOIPECCUB-
HBIE METO/Ibl DKCILTyaTalliy U3JIeNui
[IK-15 CriocoOHOCTBIOBBIONPATh TEXHOJIO- | 3HAHME IPOLECCOB MPOCKTUPOBaHUs, | CIIOCOOHOCTEBRIOMpPATh TEXHONO- | CHOCOOHOCTBBEIONPATE  CPENCTBA U
T'MY, UHCTPYMEHTAIbHBIE CpPEACTBA M3TOTOBJICHUA, KOHTPOJIA W HCIIBITA- |THUW, HHCTPYMCHTAJIBHBIC CPCIACTBA |CUCTEMBI aBTOMATHU3allUH, KOHTPOJIA,
M CPEICTBA BHIMHCIMTCIBHON TeX- HUHU MPOAYKIWH, YIIPABJICHHUS [IPOU3- |M CPEIACTBA BBIYHUCIUTEIBHON TEX- | IMarHOCTHKH, HCIIBITAHUHN, YIPaBICHHS
HUKY TIPH OPTaHM3aIIMH TIPOTIECCOB BOJICTBOM, JKU3HCHHBIM I[UKJIOM IIPO- |HUKHU MPH OPTaHU3AIMH IPOILIECCOB | IPOU3BOJICTBOM, JKA3HCHHBIM I[MKIIOM
JIYKIAU ¥ €€ Ka4eCTBOM MPOCKTUPOBAHUS, HM3TOTOBJICHUS, | IPOAYKIUH U €€ KAYCCTBOM
MPOCKTUPOBAHUS,  W3TOTOBJICHUS, .
. KOHTPOJII M HCIBITAHUNA TPOJIYK-
KOHTPOJSA M WCIBITAHUN NPOAYK- —_—
LIUU; CPENCTBA U CUCTEMBI aBTOMa-
TU3AaIMHA, KOHTPOJS, TAATHOCTHKMH,
WCIBITAaHUM, YIpaBICHUS MPOU3-
BOJICTBOM, KU3HECHHBIM IUKJIOM
MPOJYKIIMH U €€ KAYECTBOM
[IK-17 CriocoOHOCTBIOYYaCTBOBATh B pa3- |3HAHME CPEICTB, CHCTEM ymnpasicHHs | CIIOCOOHOCTh y4acTBOBaTh B pa3- | CIOCOOHOCTH y4acTBOBATH B B IIOATO-

paboOTKe U MPAKTUIESCKOM OCBOCHUU
CPEACTB, CHUCTEM YIIPABICHUS IIPO-
W3BOJICTBOM TIPOAYKITUH, €€ KH3-
HEHHBIM IIMKJIOM H KayecTBOM, B
IIOJITOTOBKE IIJIAHOB OCBOCHUS HO-
BOM TEXHHUKH, B 00OOIIEHNH U CHC-
TEMaTHU3aIUH PE3yJTbTaTOB PabOTHI

OPOU3BOACTBOM IPOAYKIIUH, €€ KHU3-
HCHHBIM ITUKJIOM U Ka4CCTBOM

paboTke M TPaKTHYECKOM OCBOE-
HUU CPEACTB, CHCTEM YIPABICHUS
MPOU3BOJACTBOM MPOAYKIHH, €€
JKM3HEHHBIM IIUKJIOM M Ka4€CTBOM

TOBKE IIJIAHOB OCBOE€HHS HOBOM TEXHUKH,
B 00OOIICHWM W CHCTEMATHU3allUH pe-
3yJIBTaTOB PabOTHI




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe Kputepun oueHKH MHIMKATOPOB J0CTHKeHHs NIPH ¢opMe KOHTPOJISA:
BbIpa:KeHHe 0ajiax: BbIpa;KeHHe IK3aMeH
5 87-100 Otnuuno | OneHKa «OTIMYHOY» BBICTABISIETCS CTYICHTY, €CIH TEOPETHYECKOE COMEPKaHUE Kypca OCBOCHO MOJHOCTHIO, 03 Mmpo-
0eJI0B; MCUepIIBIBAIONIE, TIOCIEAOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuait;, CBOOOIHO CIPaBIISETCS C
3aJjauaMy, BOIIPOCAMHU U IPYTUMU BUJAMU IPUMEHEHHS 3HAaHU; UCTIONIb3YET B OTBETE JOIOJHUTEIIbHBIN MaTepuall BCe
IIPEIYCMOTPEHHbIE IPOrPaMMOM 3aJjaHNsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YKMCIIOM OasioB, OJIU3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJTYUEHHBIE PE3YNIBTaThl; IPOSBISIET CAMOCTOSITEIbHOCTh IPHU BBIITOJHEHUH 33JTaHUI
4 74 - 86 Xopomo |OneHKa «XOpOLIO» BBICTABISIETCS CTYIEHTY, €CJIM TEOPETHUECKOE COEpKaHHe Kypca OCBOCHO IMOJHOCTBIO, HEOOXO-
JUMbIE TPAKTHUECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE IPEAYCMOTPEHHbIE NPOIpaMMOM 0OyueHHs
yueOHbIe 3aaHUs BBIMOJIHEHbI, KAUECTBO MX BBIMOJHEHUS OCTATOUYHO BbIcOKoe. CTYAEHT TBEpAO 3HAEeT MaTepuall,
TPaMOTHO U IO CYIECTBY M3JIaraeT ero, He TOMyCcKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC.
3 60-73 YaosnerBo- |OmeHKA «yIOBICTBOPUTEIHLHOY» BBICTABIIACTCS CTYICHTY, €CIIM TEOPETHUECKOE COACpKAHNE Kypca OCBOCHO YaCTHJHO,
PUTENBHO  |HO MPOOENBl HE HOCAT CYLECTBEHHOI'O XapaKTepa, OOJIBIIMHCTBO IPELyCMOTPEHHBIX IPOrpaMMON 3aJaHUN BbINOJIHE-
HO, HO B HUX UMEIOTCS OLIMOKH, TIPY OTBETE Ha IMOCTaBICHHBII BONPOC CTYACHT JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHUECKON MOCIIEA0BATENBHOCTH B U3JI0KEHUH MPOTrpaMM-
HOTI'0 MaTepuaa.
2 Hwxe 60 HeynoBnerBo- |OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS. CTYIEHTY, €CJIM OH HE 3HAeT 3HAYUTEIbHOH 4YacTu NPOrpaMMHOTO
pUTENBHO |MaTepHala, JOMyCKaeT CYIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMU BHITIOTHSIECT MPAKTUICCKUE

pa6OTBI, HCO6XOI[I/IMI>IC MPAKTUYICCKUC KOMIICTCHIIUN HE C(l)OpMI/IpOBaHBI, OOJIBIIMHCTBO npeaAyCMOTPCHHBIX MTpOrpam-
MO O6yT-IeHI/I§I y‘Ie6HBIX 3aJlaHui He BBITIOJTHCHO, Ka4YCCTBO HMX BBIIIOJTHCHHSA OIICHCHO YK CJIOM 6ann013, OJIM3KUM K MH-
HUMAJIbHOMY




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((hunan)
benepantbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIETO 0Opa30BaHUS
«Ka3aHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUIN TEXHOIOTHYECKUN YHUBEPCUTET

(Dakyﬂbmem VYupaeJjieHuA u asnomamuzayuu
Kaqbe()pa Asmomamuzayuu mexHoio2udeckKux npoyueccos u npous’eodcme

Hanpasnenue noaroroku: 15.03.04 «ABTOMaTH3aIMS TEXHOJOTHYECKUX MTPOIIECCOB M MPOU3-

BOJICTBY»
[Tpoduns: «ABTOMATH3AIMU TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB (110 OTPACIIIM)»

JK3aMeHAMOHHbIE BOIIPOCHI
IO JUCHUIIIIMHEC ((I[I/IaFHOCTI/IKa 1 HAACKHOCTH AaBTOMATU3UPOBAHHBIX CUCTEM»

1. Texuuueckuit smeMeHT U cucrema. Knaccudukanus cocTosHUN 37eMEHTOB M cucteM. Hanmex-
HOCTb KaK KOMIIEKCHOE CBOMCTBO.

. HYucnoBble moka3aTesn 0€30TKa3HOCTH.

. OyHKIMOHAIbHbIE MTOKa3aTeIN 0€30TKa3HOCTH.

. DKCIIOHEHIIMAIbHOE pacipeielieHre HapaOboTKU 10 OTKa3a.

. Pacipeenenus napaboTku 10 oTka3a BeitOymia u Pernes.

. HopmanbHOe u ycedyeHHOE HOpMaIbHOE pachpeesneHns HapaboTKu 10 OTKas3a.

. PEMOHTOIIPUTOAHOCTh TEXHUYECKUX JIEMEHTOB.

. OYHKIIMOHAJIbHBIE U YHCJIOBBIE MOKAa3aTeNId PEMOHTOIIPUTOAHOCTH.

. KoMiekcHble noka3areny HaJeKHOCTH.

10. CtpykTypHas cxemMa HaJie)KHOCTH CUCTEMBI.

11. HapexHOCTh HEpE3EpBUPOBAHHBIX CUCTEM.

12. Knaccudukanusi pe3epBUpPOBaHHBIX CHCTEM.

13. HayiexHOCTh CUCTEM C HAarpy>KEHHBIM PE3EPBOM.

14. PacueT HaeKHOCTH CUCTEMBI C 2 HArpy>KEHHBIMH 3JIEMEHTAMH.

15. PacueT Haie’KHOCTU CUCTEMBI C 3 HArPYKEHHBIMU JIEMEHTAMHU.

16. PacueT HaIE)KHOCTH CUCTEMBI C TPYIMITOBBIM (OOIIMM) HATPYKEHHBIM PE3EPBOM.
17. PacueT HaIe’)KHOCTU CUCTEMBI C UHIUBUAYAIbHBIM (pa3/IebHBIM) PE3EPBOM.

18. Pacuer HaIe’)KHOCTH MOCTUKOBOM CXEMEIL.

19. Ananu3s 3¢ppeKTUBHOCTH pe3epPBUPOBAHUS CUCTEMbI C OTKAa3aMH TUIA «OOPBIB» U «KOPOTKOE 3a-
MBIKaHHE.

20. HanexHocTHas 4yBCTBUTEIBHOCTh HEPE3EPBUPOBAHHON CHCTEMBI.

21. HagesxHOCTHAs YyBCTBUTEIBHOCTh PE3EPBUPOBAHHON CUCTEMBI U3 JIBYX AJIEMEHTOB.
22. Mogenb GyHKIIMOHUPOBAHUS CIIOKHON CHCTEMBI.

23. D bekTuBHOCTh GYHKIIMOHUPOBAHUS CJI0KHON CUCTEMBI.

24. OnpezesieHre BEPOSATHOCTEN COCTOSIHUM CIIO)KHOU CHCTEMBI.

25. YMeHbIIIeHHEe Pa3MEPHOCTH 33J1a4 OLICHUBAHUS TEXHUIECKON 2(PHEKTHBHOCTH.
26. AHanu3 3a/1a4d OLIEHUBAHUSA TEXHUYECKOH F((HEKTUBHOCTH.

27. 3aga4ya HageKHOCTHOI'O CUHTE3a TEXHUUYECKUX CUCTEM.

28 ANropuTM Ha/IeXKHOCTHOTO CUHTE3a JIOKAIbHON TEXHUYECKOU CUCTEMBI.

29. JKuzuenusni muki 110.

30. IoBeimienue Hagexuoctu 110.

31. IlonsTue paboToCcmOcOOHOCTH U OTKa3a mporpamMmsl U [10.

32. Ilonarue ommbKku nporpammsl. Kiaccudukanms mporpaMMHBIX OIIHOOK.

33. Moguens ommbku ceptudumuponanroro [10.

34. Mopaenu noBeaeHus: omOok GpyHkimonupytomiero I10.
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35. ®yHKIMOHAIBHBIE U YUCIIOBBIE TTOKa3aTenu HaaexHocTu [10.

36. HamexxHOCTh OMEepaTUBHOTO NIEPCOHAIA CUCTEM YIIPABIICHUS.

37. OnpenenuTenabHble UCTIBITAHUS 3JIEMEHTOB Ha HAICKHOCTb.

38. KOHTpOJIbHBIE UCTIBITAHUS 3JIEMEHTOB Ha HAJEXKHOCTD.

39. JIabopatopHble U IKCILTyaTaI[MOHHBIE HCTIBITAHMS (HAOIOICHUS) JIEMEHTOB.

Kpurtepuu ouenku: MakcumalibHOE 3HaU€HUE SK3aMEHAIIMOHHOTO pedTHHra paBHo 40 6a-
JaM, a MUHUMasbHOE - 24. B kauecTBe KpuTEepreB BEIOPAHBI CIICTYIONINE:

Bomnpoc bamn

DK3aMeHaImoHHbIN Borpoc Ne 1 7-11
TeopeThyeckas 4acThb (onpeaeneHus, 00Ine XapaKTePUCTUKU U T.I1.) 3-4
BBIBOJ (hOPMYIT 3-4
IIPaBJIbHOCTb KOHEYHOI'O pe3ysbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TeopeThyeckas 4acThb (OnpeaeneHus, 00IIne XapaKTePUCTUKU U T.I1.) 3-4
BBIBOJ (hOpMYIT 3-5
IIPaBJIbHOCTb KOHEYHOI'O pe3ysbTaTa 1-4
[IpakTrueckoe 3aanne (MPaBILHOCTH KOHEYHOTO PE3YJIbTaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
HononaurensHbiid Bopoc No 2 1-3

NUTOT'O 24-40

MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deaeparuu
HwxHekamMCcKkuii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((prtrai)
dbeneparbHOTO TOCYAapCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHUS



BBICIIIET0 00pa30BaHUs
«KazaHCckuit HallMOHAIBHBIN MCCIIEJ0BATELCKIIA TEXHOJIOTUIECKUN YHHBEPCUTET

@CleJmeem YI’ZDCZGJZGHM}Z u aemomamusauyuiy
Ka¢edpaA6m0Mamu3auuu MexXHOJIocUHYeCKUX npoueccos u npous’eodcme

Hanpasnenne noarorosku: 15.03.04 ABToMarn3anus TEXHOIOTHUYECKUX IPOLIECCOB U IPOU3BOJCTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTHYECKHUX MTPOLIECCOB U MTPOU3BOJICTB (110 OTPACIISIM)

KommiiekT 1aboparopHbix pador
10 JUCHUIIIIMHEC ((I[I/IaFHOCTI/IKa 1 HAJIC’)KHOCTHb aBTOMATU3UPOBAHHBIX CUCTCM»

JlabopaTopnasi paGora Nel
Tema: «OnpenesieHue U KOMILIEKCHBIX MOKa3aTeJeil HAIEKHOCTH TEXHUYECKHUX IJIEMEHTOB 110
CTATHCTHYECKHM JAHHBIM.
3aganue:
1. I3yuuts TeopeTudeckuii MmaTepuan (€ AMHUYHBIC U KOMIUIEKCHBIE TTOKA3aTeNN HaJIeKHOCTH TEXHHU-
YECKHUX A1eMEHTOB). OTBETUTH Ha TEOPETUUCCKUE BOIIPOCHI.
2.113 N 0JTHOBpPEMEHHO BKJIIOUEHHBIX OJJHOTUITHBIX JIEMEHTOB K MOMEHTY BpeMeHu 300 oTkaszaino N
a7eMeHTOB. HallTh OIIeHKM WHTEHCHBHOCTH OTKA30B M CpeHEel HapaOOTKH 10 OTKa3a JIEMEHTA.

Ne 1 2 3 4 5 6 7 8 9 10

N 10000 | 5000 | 7000 | 8000 | 9000 | 11000 | 12000 | 13000 | 15000 | 20000

Ny 300 200 100 150 250 350 380 400 500 500

3. Ilpu ucnbitannu N(11.2) OMHOTUITHBIX AJIEMEHTOB Ha WHTEpBaje BpeMenu (495, 505) otkazano AN
351eMeHTOB. OIpeaenuTh CPeIHIO HapaOOTKy 710 0TKa3a U TaMMa-pecype 3JIeMEeHTa Ipu Py =0,9.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
AN 6 3 4 5 5 7 8 9 10 11

4. BeposiTHOCTH 0€30TKa3HOW pabOTHI AIeMeHTa U3MeHMIach B 1,1 pasa 3a BpeMst ero skcrtyaTanuu t
yac. OnpenenuTh raMmma-pecypc dJIeMeHTa Ipu P}, =0,22.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

t 200 100 250 150 120 170 180 220 300 400

5. IIOTHOCTH BEPOSITHOCTH OTKa3a U3MEHWIAch B 1.5 pasza 3a BpeMs dKCIUTyaTalluH JIEMEHTA, PaB-
Hoe t yac (m.4). OnpenenuTts CpeaHIo HapaOOTKy O OTKa3a JIEMEHTa M BEPOSTHOCTh €ro 0TKasa B
MOMEHT BpeMeHH 120 4.

6. HpI/I HCIBITAHUHN OOJIBIIIOTO YHCIa OOHOTUITHBIX 3JICMCHTOB B MOMCHT BPCMCHU to OBLIO HCIIpaB-

HO 500 >71€eMEHTOB, a Ha MaJIOM MHTEpBale BpeMenu (f(y,f( + 5) orkaszamo AN(m.3) snementos. On-

peAenuTh OLEHKHU CpeaHel HapaOOTKM A0 OTKa3a 3JEMEHTAa U BEPOSITHOCTU €ro OTKa3a B MOMEHT
Bpemenu 1000 u.
7. Ilpn ucnberranuu 1000 OAHOTUITHBIX 3JIEMEHTOB Ha WHTEpBajie BpemeHu (295, 305) orkazamo AN

(1.3) anemenToB. OnpeaenuTs CPeIHIO HapabOTKy 0 0TKa3a U TaMMa-pecypc mpu P7, =0,9.

8.Bapuanr 1. HapaboTka snemMeHTa 10 0TKa3a OMUCHIBACTCSA YCEUSHHBIM HOPMaJIbHBIM pacmpeesne-

HueM ¢ mapamerpamu Iy =4000 u, 0'2 = 106 tzz. Onpenenuth BEPOATHOCTh 0€30TKa3HOM PadOTHI,

MHTEHCUBHOCTh OTKA30B M IJIOTHOCTh BEPOSATHOCTH OTKaza aid t=2000 u.
BapuanTt 2. HapaOotka n3nenus 10 0TKa3a onuchiBaeTcs 3akoHoM Penes. Onpenenuts BEpOSTHOCTD



0€30TKa3HOM pPabOThl, HUHTEHCUBHOCTh OTKA30B W IUIOTHOCTH BEPOSATHOCTH OTKaza st t=1000 4, ec-

2 6 2
JIM mlapameTp pacupeneneHus oo =107 y”.

Bapuant 3. Bpems 6e30TKa3zHO paOOTHI H3A€IHs NOJUUHACTCS 3aKOHY BeiiOyiuia ¢ mapamerpamu

k=10_4 1/4, m=1.5. OnpenenuTs BEpOATHOCTh OE30TKA3HOM PabOTHI, NHTEHCUBHOCTh OTKA30B U
MJIOTHOCTh BEPOATHOCTH OTKa3a aiist t=100 u.

BapuanTt 4. 3a HaOmoaeMblil IEPUO/ SKCIUTyaTallMy B M3/€IHH ObUIO 3a()UKCHPOBAHO 8 OTKA30B,
BpEMsI BOCCTAHOBJIEHHE KOTOPBIX COOTBETCTBEHHO coctaBuiio 12, 23, 15,9, 17, 28, 25, 31 mun. Haii-
THU OLIEHKY CPETHETO BPEMEHU BOCCTAHOBIICHUS U3AEIUS.

BapuanT 5. B pesynbrare aHanuza JaHHBIX 00 OTKa3ax ammapaTypbl MOJIy4eHa 3aBUCHUMOCTb

-t — At o
f(@)=Ci e 'yic rAle 2" Omnpenenuth BEpOSTHOCTh OE30TKA3HOH PAaGOTHI, HHTEHCHB-
HOCTb OTKa3a M CPEJHIOI0 HapaOOTKy 10 OTKa3a.
Bapuant 6. B pesynbrare aHamm3a JaHHBIX 00 OTKa3ax ammapaTypbl yCTAaHOBJICHO, YTO IUIOTHOCTD

-t —t o
BEPOSATHOCTH OTKa3a uMmeeT BuA: f(t)=2e l-e . OnpenenuTh BEpOSTHOCTh 0€30TKa3HOM

paGOTH, HHTCHCHBHOCTb OTKAa30B U CPCIHIOIO Hapa60TKy J0 OTKa3sa.

. -1
9. TexHUYECKUH BJIEMCHT XApaKTCPpU3yCTCd MHTCHCUBHOCTBIO OTKA30B A wac U CPpCIAHUM BpEMC-

B .
HeM peMoHTa fH wac. OnpenenuTs K03(OUIHEHT TOTOBHOCTH M K0 (HUITUEHT ONEepaTHBHON TOTOB-

Hoctu ipu t=100 g u t=300 u.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

A 0.005 | 0.001 | 0.002 | 0.003 | 0.0025 | 0.0015 | 0.0018 | 0.0022 | 0.004 | 0.0028

th 50 20 40 30 25 60 80 70 55 75

10. TexHMYECKHUI >JIEMEHT XapaKTEpH3yeTCs CpeaHell HapaOOTKOM 10 OTKa3a 'MW  wac M cpemHHum

B .
BpeMeHEeM BOCCTaHOBIeHus T uac (1m.2). HaifTu ko3 ULEEeHT MpocTos U raMMa- PECYpPC FOTOBHO-
CTH TIPH K7, =0.5.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

tn 200 300 250 350 420 570 380 220 500 400

o B
11. TexHudeckuii 3MeMEHT XapaKTepH3yeTcs CpeIHHM BpeMeHEM BOCCTAHOBIEHHS 'H wac (11.2) u

kod¢umenToM roroBHocTH 0.6. OnpenenuTs cpeHIo HapabOTKy M0 OTKa3a 3JEeMEHTa U BEeposT-
HOCTh OTKa3a 3JeMeHTa 10 MoMeHTa BpemeHu 100 u.

A

12. Ko3(@uiueHT ToTOBHOCTH TEXHUYECKOTO 3/IeMEeHTa L, a MHTEHCHBHOCTh BOCCTAHOBIIECHUS
0.02 1/4. TpebOyeTcss onmpenenuTh raMMa- pecypc Mmpu P7, =0.7 u k03pPHUIHEHT ONEPaTUBHOM To-

TOBHOCTHU IIpHU BpeMeHH nporxHosza 100 u.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
E, 0.55 0.5 0.6 0.45 0.65 0.7 0.58 0.42 0.73 0.64

13. Cucrema «BOCCTaHaBIMBAEMBIH JIEMEHT — PEMOHTHBIN NMEPCOHAI) XapakTepusyercs Kodpdu-
IIUEHTOM IPOCTOsI M KO3 uimenTom oneparuBHoi rotoBHocTd 0.2 mpu t=400 4. OnpenenuTs UH-
TEHCUBHOCTH OTKA30B, BOCCTAHOBIJIEHUS, a TaKXKe KO3(D(PUIMEHT rOTOBHOCTHU 3JIEMEHTA.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
E; 0.2 0.3 0.25 0.22 0.1 0.15 0.28 0.32 0.5 0.4

14. OTpa3uthb pe3ynbTaThl B JTAOOPATOPHOM OTYETE.



JlabopaTopnasi paGora Ne2
Tema: «OnpenesieHne nmoka3zaresieil HaJIe;KHOCTH Hepe3ePBUPOBAHHBIX CHCTEM)).
3amanmue:
1. MI3yuuTh mokasareian HaJeKHOCTH Hepe3epBUPOBAHHBIX cucTeM. OTBETUTh HAa TEOPETUUYECKUE BO-
IPOCHI.
2.YcunuTens HampsDKEHUS COCTOUT M3 TPEX MOCIEA0BaTENbHO BKIIOUEHHBIX KACKaJOB YCHIICHHUS C

MHTEHCUBHOCTSAMH OTKAa30B /11 qac_l,/lz ttac_1 5 P(th ), rae ty 3 =100 yvac. Onpenenuts cpen-
3
HIOIO HapaOOTKy 10 0TKa3a U raMMa-pecypc FrOTOBHOCTH CUCTEMBI IIPH P},c =0,8.
Ne 1 2 3 4 5 6 7 8 9 10

Bap-Ta

A 0.009 | 0.002 | 0.003 | 0.004 | 0.008 | 0.003 | 0.008 | 0.005 | 0.001 | 0.0085

4, 0.0135 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 0.01

P(th ) 0.2 0.1 0.15 0.22 0.18 0.21 0.28 0.3 0.32 0.19
3

3.Perynarop ¢ nepenarounoii pynkuueit W(p)=Cy + Cq / p, rne Cq,C()- mapaMeTpbl HACTPOHKH
perymisTopa, COCTOUT U3 yCHITUTENIS ¢ HHTEHCHBHOCTEIO OTKA30B 4, (=4 n3m.2) ltac_l, UHTETPaTO-

pa ¢ ity qacanP}, = 0,8 u cymmaropa ¢ Py (48) =0,9. Heobx0auM0 NOCTPOUTH CTPYKTYPHYIO

HAJIC)KHOCTHYIO CXEMY PETYJIATOpa, ONPENEIUTh 3aKOH  PETYIMPOBAHMS U CPEIHIOI Hapa-

OOTKY /10 OTKa3a perysisTopa.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

ty 60 70 50 80 90 75 85 95 100 65

4.ABTOMaTHYECKasi CHUCTEMAa pEryJIMpOBaHUS COCTOMT U3 YETHIPEX BJIEMEHTOB: AaTtuuka Jl, pery-
astopa P, ucnonnurensHoro mexanusma MM, perynupyroniero oprana PO, HHTEHCUBHOCTH OTKa30B

KOTOPBIX COOTBETCTBEHHO pPAaBHBI lﬂ = 0,003, Ap =0,006, Az = 0,009, App = 0,015. Onpe-

JeTTUTh HOMHUHAIBHYIO CPEIHIOI HapaOOTKy 0 OTKa3a CHCTEMBI, BEPOSITHOCTh OTKa3a CHCTEMBI B
MOMEHT BpeMeHH #}, = 504acos.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

A 0.003 | 0.002 | 0.003 | 0.004 | 0.008 | 0.003 | 0.008 | 0.005 | 0.001 | 0.0085

) 0.006 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 0.01

W

A
y) 0.009 | 0.001 | 0.001 | 0.008 | 0.0075 | 0.002 | 0.0015 | 0.002 | 0.0007 | 0.005
A 0.015 0.02 0.022 | 0.017 | 0.018 | 0.021 0.03 0.024 | 0.014 | 0.016

4

5.B aBTOMaTHuUECKOMN CHCTEME PETYINPOBAHUS, IPUBEAECHHON B 1.4, pa3pelieH0 U3MEHUTh B 2 pa3a
MHTEHCUBHOCTh OTKa3a JII000ro (0JHOr0) 3JE€MEHTa C LEeNbI0 YBEIHMYEHUs CpelHell HapaOOoTKu 110
oTka3a cuctembl. Kakoli a11eMeHT He00X01MMO BbIOpaTh U KaKOBa CpeiHsAs HapabOTKa O OTKa3a MO-
nepHusupoBanHot ACP?

6. OTpa3uTth pe3ynbTaThl B 1a00PATOPHOM OTUETE.

JlabopaTopnasi padora Ne3
Tema: «CHHTE3 CHCTEM MUHUMAJILHOM CJI0KHOCTH € 321aHHON HAAEKHOCTLIO)
3aganue:
1. N3yunTh METOAMKY CUHTE3a CUCTEM MUHUMAJIBHOU CIIOKHOCTH.




2. CKOHCTpYUpPOBaTh PE3EPBUPOBAHHYIO CUCTEMY MHHHMMAJIBHOM CIOKHOCTH CO CpPEIHEH Hapa-

C
0OTKOII Ha OTKa3 HE MEHEe t-H qaCoB, HCIIOJB3Yyd JJICEMCHTbBI C HWHTCHCHUBHOCTAMU OTKAa30B

2, =0.008 qac™ L, 2, =0011 yac™ ], 2 =0.009 ac™ L, 24 =0.01uac” L A5 =0.012wac” I pexo-
MEH]TyeMbIi MPUHLIUT PEIICHUS 3a/1a4H « OT IPOCTOTO K CIOKHOMYY.

No 1 2 3 4 5 6 7 8 9 10
Bap-Ta

i 170 | 175 | 180 | 185 | 190 | 195 | 173 178 | 182 | 192
3. CKOHCTPYUPOBATh U3 PABHOHAICKHBIX 3JIECMEHTOB C MHTEHCUBHOCTHIO OTKAa30B lqac'l pe-

. . . [
3epBHPOBAHHYIO CUCTEMY MHHHMAJIBHO CIIOKHOCTH CO CpeiHeil HapaGoTKOi HA OTKa3 HE MeHee Tn
yacoB. OnpeennuTe Ynuciao 3JeMEHTOB N B PE3EPBUPOBAHHON CHUCTEME U €€ CPEAHIOI0 HapabOTKy 10
OTKa3a.

Ne 1 2 3 4 5 6 7 8 9 10

tt 310 200 1700 300 300 800 700 550 800 500

A 0.007 0.01 0.001 | 0.008 | 0.007 | 0.002 | 0.003 | 0.004 | 0.003 | 0.005

4. Otpa3uTh pe3yibTaThl B JAOOPATOPHOM OTYETE.

5. JlabGoparopHasi pa6ora Ne4 (ouHO-3204Hasi GopMa 00y4eHH)
Tema: «OnpenesieHne MoKazaresieil HaIe’KHOCTH Pe3ePBUPOBAHHBIX CUCTEM»
3amanmue:
1. 3yunTh mokaszaTenau HaJe)KHOCTH PEe3epBUPOBAHHBIX CHCTEM.
2. Texauyeckas CUCTEMa COCTOUT W3 YCTBIPEX OCHOBHBIX 3JICMCHTOB C MHTCHCHUBHOCTAMU OTKAa30B

2.1 =0.008 uac_l, 12 =0.016 uac_l, /13 =0.024 ttac_l, A, = 0.012uac™. B Hanmuunu umeercst emie
OJIMH DJIEMEHT CO CpelHel HapaOOTKoOi 10 0TKa3a fn yac, KOTOPBIM MOXHO 3ape3epBUPOBATH TH000M

U3 OCHOBHBIX. OnpeaenuTs HauOOBIIYIO CPEIHIOI HapabOTKy 0 0TKa3a pe3epBUPOBAHHON cucTe-
MBI 1 BEPOSITHOCTh €€ OTKa3a B MOMEHT BPEMEHH t yac.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

ty 50 75 60 100 90 115 110 120 105 102

t 100 120 150 200 250 300 350 400 450 500

3. TexHHuueckas cucTeMa CKOHCTpyHpOBaHa U3 TPEX PABHOHAJEKHBIX 3JIEMEHTOB C HHTEHCUBHOCTHIO

0TKa30B A uac™', IBa U3 KOTOPBIX OCHOBHBIE, a TPETHI pe3epBHbI. ONMpeNeauTh CPeIHIO HApaboT-

Ky 010 OTKa3a CUCTCMbI, BEPOATHOCTL €€ OTKa3da B MOMCHT BPCMCHU t gac, IPpUBCACHHOM B m2.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

A 0.004 | 0.001 | 0.002 | 0.003 | 0.0025 | 0.005 | 0.008 | 0.0012 | 0.0035 | 0.006

-1
4. TexHudeckass CHUCTEMa COCTOHUT H3 TPEX JJICMCHTOB C MHTCHCHUBHOCTAMU OTKaSOBﬂ,] yac ,

-1 -1 o o
A, wac™, A, uac™, nBa U3 KOTOPBIX OCHOBHBIE, @ TPETHI pe3epBHBINA. ONpenenuTs HanOOIBLIYIO

CPeIHIOI HapabOTKy /10 OTKa3a pe3epBUPOBAHHON CUCTEMbI U BEPOSITHOCTh €€ OTKa3a B MOMEHT
Bpemenu 100 yac.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

A 0.009 | 0.002 | 0.003 | 0.004 | 0.008 | 0.003 | 0.008 | 0.005 | 0.001 | 0.0085

4, 0.0135 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 0.01

A 0.0045 | 0.001 | 0.001 | 0.008 | 0.0075 | 0.002 | 0.0015 | 0.002 | 0.0007 | 0.005

5. OTpa3uthb pe3ynbTaThl B 1a00pPaTOPHOM OTYETE.




JlabopaTopHas padora Ne5 (ouHo-3a04uHas popma o0ydeHus1)
Tema: «Onpenenenue k03ppuuueHToB (PyHKIUI) YyBCTBUTEJIbHOCTH MOKa3aTeJled HAIe/KHO-
CTH CHCTEM»
3aganue:
1. N3yunTh METOAMKY ONpPENEIICHNS YyBCTBUTEIBHOCTEN [TOKA3ATENEH HAIE)KHOCTEN CUCTEM.
2. Hepe3epBupoBaHHasl CUCTEMA COCTOUT U3 TPEX AIEMEHTOB C MHTEHCUBHOCTSIMU OTKa30B /11 ,/12 u

-1
13 yac . Onpenenutb pa3MepHble U Oe3pa3MepHble PYHKIMH U KOAIPOUIUEHTH YyBCTBUTEIBHO-

. c . .
CTH TOKa3aTenei HajaexxHoctu P(t) u 4 o moKasaTelsiM HaJIEKHOCTH SJIEMEHTOB A [l = 1,2,3.Haittu

3HaYeHHs QYHKIMI B MOMEHT BPEMEHH ty, paBHBIN cpeHel HapaOOTKe J0 0TKa3a CUCTEMBI.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

A 0.009 | 0.002 | 0.003 | 0.004 | 0.008 | 0.003 | 0.008 | 0.005 | 0.001 | 0.0085

4, 0.0135 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 0.01

A 0.0045 | 0.001 | 0.001 | 0.008 | 0.0075 | 0.002 | 0.0015 | 0.002 | 0.0007 | 0.005

3.HHHpC3CpBHpOBaHHOﬁ CUCTCMBI C TPCMA HAIrPYKCHHBIMH 3JICMCHTAMH C MHTCHCUBHOCTSAMU OTKa-

30B /11 ,/121/1 /13 llaC_l (1m.2). OnpenenuTs pa3MepHbIe U Oe3pasMepHble GYHKINUU U KOI(PUITHESHTHI

o C
YYBCTBUTENBHOCTH MOKa3aTesleil HaaesKHOCTH Pe(t) u TH 10 mokasarensam HaIeKHOCTH SIEMEHTOB.
4. Otpa3uTh pe3yibTaThl B JAOOPATOPHOM OTUETE.

Kpurepunonenku: KonnyecTBo 0ayjoB, KOTOpPOE MOXHO IOJIYYUTh 3a JaOOpaTOpHyK padoTy,
MPEICTABICHO B TA0I.

Texkymuii peiTHHT
OuyHo-3a049Has Gpopma 0OydeHUs 3aouHas popma oOydeHUs
JlaboparopHas paboTa bayn JlaboparopHas pabota ban
Nel 4-6 Nel 3-6
Ne2 4-6 Ne2 3-6
Ne3 4-6 Ne3 3-6
Ne4 4-6
Ne5 4-6
UTOTI'O 20-30 NTOI'O 9-18

MuHucTepcTBO HayKu U Belciero oopasoanus Poccuiickoit denepannn
HwxHekaMCKHMi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((hunan)
benepanrbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHckunil HalMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

CDaKyJmeem ynpaeJjieHuAa u asnmomamuzayuu
Kaqbedpa Aemoxwamusauuu MmMexXHo0cU4YecCKux npouyeccos u I’ZDOLL?BO()CWZ@

Hanpasnenune noarorosku: 15.03.04 ABToMarn3anus TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Ipodmnb: ABTOMaTH3AIMS TEXHOJIOTHYECKHX ITPOIIECCOB M MTPOU3BOJICTB (110 OTPACIISAM)

KomnuekT 3aganmii It KOHTPOJILHOM padoThI (3a04Hasi popma 00yueHust)




IO AUCHUIIIINHE Z[I/IaI‘HOCTI/IKa 1 HAACKHOCTh aBTOMAaTHU3UPOBAHHBIX CUCTEM

Tema 1: PacueT Haie)KHOCTH pe3epBUPOBAHHBIX CUCTEM

BapnaHT 1. Texunyeckass cucTeMa COCTOUT M3 YCTBIPEX OCHOBHBLIX 3JICMCHTOB C HHTCHCUBHOCTAMU

OTKa30B A] = 3.1073 1/49ac, Ap = 5107 l/gac, A3 = 8107 1/49ac, A4 = 41073 1/uac. B nam-
YUM UMEETCs elle OJMH 3JIEMEHT CO cpeaHell HapaOoTKoil 1o oTka3a 50 yac, KOTOPbIM MOXKHO 3ape-
3epBHPOBATh JH000H M3 OCHOBHBIX. OnpenenuTs HauOOIBUIYIO CPEAHIO HapabOTKy O OTKas3a pe-
3epBUPOBAHHON CUCTEMBI, BEPOSITHOCTh €€ 0TKa3za B MoMeHT BpeMeHu 1000 yac, a Takke UHTEHCUB-
HOCTh OTKa30B CHCTEMbI B MOMEHT Bpemenu /A, .

BapuanTt 2. MaxopurtapHasi cCTeéMa CKOHCTPYHPOBAHA M3 ISATU PaBHOHAJE)KHBIX «TOJOCYIOIINX»
3JIEMEHTOB ¢ HUHTEHCUBHOCTSIMH OTKa30B A U KBOPYM-peJle ¢ HHTEHCUBHOCTBIO OTKa30B A KP - Omnpe-

JEJIUTh CPEHIO HapaOOTKy 10 O0TKa3a, BEPOSATHOCTHh 0€30TKAa3HON pabOThl CUCTEMBI, BEPOSITHOCTh
ee 0TKa3a B MOMEHT BpeMeHHU 150 yac, a Takke HHTEHCUBHOCTh OTKAa30B CUCTEMBbl B MOMEHT BpeMe-

HU l/ﬂKP.

Bapmuanr 3. Jly11 Harpy>KeHHON CUCTEMBI U3 TPEX PABHOHAJEKHBIX 3JIEMEHTOB C MHTCHCUBHOCTSAMHU
otkazoB A=0.003 1/gac ompenenuTh CPEAHIOID HAPAOOTKY J0 OTKa3a PEe3epPBUPOBAHHON CHUCTEMBI,
MJIOTHOCTh BEPOATHOCTU €€ OTKa3a B MOMEHT BpemeHH 150 uac, a Takke MHTEHCHBHOCTb OTKAa30B
CHUCTEMBI B MOMEHT BpemMeHu 1/A.

Bapuanr 4. B Texnuueckoi cucteme, COCTOSIIEH U3 JBYX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUBHOCTSI-

MU OTKa30B /11 =5 10 -3 1/4ac, /12 =3 10 -3 1/gac, mpUMEHEHO MHAMBHIyalbHOE (pa3/ieib-

HOE) nyOnMpoBaHHE JIIEMEHTOB C HEM3MEHHOH Harpy3koil. OmpenenuTs CpelHIO HapaOOTKy 10
0TKa3a pe3epBUPOBAHHON CUCTEMbI 1 MHTEHCUBHOCTbH €€ 0TKa30B B MOMEHT BpemeHHu 100 uac.
Bapmuanr 5. B TexHuueckoil cucreMe, COCTOSALIEH U3 TPEX OCHOBHBIX 3JIEMEHTOB C UHTEHCUBHOCTSI-

MH OTKa30B /7,1 =3 10 -3 1/gac, /12 =2 10 -3 1/4ac, /13 =15 10 -3 1/gac, npumeHeHo obIee

(rpynnoBoe) 1yOoaupoBaHHE 2-X 3JIEMEHTOB ¢ HEM3MEHHOW Harpys3koil. OmnpenenuTtb CpegHIO Ha-
paboTKy 10 OTKa3a, BEPOSTHOCTh OTKA3a PE3EPBUPOBAHHOI CHUCTEMBI, IUIOTHOCTh BEPOSTHOCTH OT-
Ka3a cUCTeMbl B MOMEHT BpeMeHu 500 yac ¥ MHTEHCUBHOCTb OTKAa30B CCTEMbI B MOMEHT BpEMEHU
1/ 4.

1
BapuanTt 6. B TexHnueckoii cucreme, cocTosAIeH U3 ABYX OCHOBHBIX PaBHOHAAEKHBIX 3JIEMEHTOB C

UHTCHCUBHOCTSAMHU OTKa30B A =4 10'4 1/4ac, mpumeneHo oO1iee (TpynIoBoOe) TPOUPOBAHUE DJIe-
MEHTOB C HEM3MEHHOW Harpy3koil. OmnpenenuTts CpeJHIO HapaOOTKy 10 OTKa3a pe3epBUPOBAHHOMN
CUCTEMBbI, INIOTHOCTh BEPOSTHOCTU OTKa3za B MOMEHT BpemeHu 1000 yac, a TakKe MHTEHCUBHOCTh
0TKa3a CUCTEMBI B MOMEHT BpeMeHH 1/A.

Bapuant 7. B TexHuueckoi cucreme, COCTOSAUICH U3 TPeX OCHOBHBIX 3JEMEHTOB C HHTEHCHUBHOCTS-

MH OTKa30B /7,1 =4 10 -3 1/gac, /12 =2 10 -3 1/gac, /13 =25 10 -3 1/gac, mpuMeHEHO pa3-

JesbHOE (MHAMBUyallbHOE) 1yOIMpoBaHue 2-X 3JIEMEHTOB C HEM3MEHHOM Harpy3koil. Omnpenenuts
CPEIHIOI0 HapabOTKy JI0 OTKa3a, BEPOATHOCTh OTKa3a Pe3epBUPOBAHHON CUCTEMbI U MHTEHCHUBHOCTb
0TKa30B B MOMEHT BpemeHu 100 yac.

BapuanTt 8. B TexHuueckoil cucreme, cocTosieil 3 TpeX OCHOBHBIX 3JEMEHTOB C HHTEHCUBHOCTS-

MH OTKa30B /7,1 =4 10 -3 1/gac, /12 =2 10 -3 1/gac, /13 =25 10 -3 1/gac, mpuMeHEeHO pa3-

JenpHOe (MHOMBHAYAJIbHOE) TPOMPOBAHHME DSJIEMEHTOB C HEM3MEHHOW Harpy3koi. OmnpenenuTsb
CpEeIHIOI HapabOTKy 0 OTKa3a, BEPOSATHOCTh OTKa3a PEe3ePBHPOBAHHOM CHCTEMBI M MHTEHCHBHOCTD
0TKa30B B MOMeHT BpemeHu 1000 uvac.

Bapuant 9. B Texandeckoii cucteMe, COCTOSIIECH U3 TPeX OCHOBHBIX 3JIEMEHTOB C MHTCHCUBHOCTS-



MH OTKa30B /7,1 =2 10 -3 1/gac, /7,2 =4 10 -3 1/gac, /13 =25 10 -3 1/9ac, ¢ HenbIo MOBHIIIIC-

HUS HaJIeXKHOCTH NPUMEHEHO pa3JelibHOe (MHANBUAYAIBHOE) TPOUPOBAHUE OJHOIO U3 3JIEMEHTOB C
HEU3MEHHOU Harpy3koi. OmnpeaenuTs HaMOONBIIYIO CPEIHIOI HApaOOTKy O OTKa3a, BEPOATHOCTD
0TKa3a pe3epBUPOBAHHON CHUCTEMBbl 1 UHTEHCUBHOCTh OTKa30B B MOMeHT BpeMeHu 1000 gac.

BapuanTt 10. MaxxoputapHasi CUCTEMa CKOHCTPYMpPOBaHa U3 CEMHM PABHOHAJEKHBIX «TOJOCYIOLINX)
3JIEMEHTOB ¢ UHTEHCUBHOCTSIMH OTKa30B A U KBOPYM-peJle ¢ HHTEHCUBHOCTBIO OTKa30B A KP - Omnpe-

JEUTh CPEeIHIOI HapaOOTKy A0 OTKa3a, BEPOSITHOCTh OE30TKa3HOM pabOThl CHCTEMbl, HHTEHCHB-
HOCTb OTKa30B CHUCTeMbl B MOMEHT BpeMeHu 200 yac ¥ BEpOSITHOCTh €¢ 0TKa3a B MOMEHT BpEeMEHU
/A

Bapuanrt 11. B TexHUYecKOH cHCTeMe, COCTOSIIECH M3 TPEX OCHOBHBIX 3JIEMEHTOB C MHTCHCHBHO-
CTSIMH OTKa30B /11 =2 10 -3 1/gac, /12 =10 -3 1/4ac, /13 =15 10 -3 1/gac, mpumeHeHo obiee

(rpynnoBo€) TpOMpOBaHUE C HEM3MEHHOW Harpy3koi. OmpenennuTs CpeHIO HapabOTKy 10 OTKas3a,
BEPOSITHOCTh OTKA3a Pe3epPBUPOBAHHON CUCTEMbI M MHTEHCUBHOCTbh OTKa30B B MOMEHT BpemeHu 200
yac.

BapuanT 12. B TexHn4eckoil cucteme, COCTOAIIEH U3 YETBIPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUB-

HOCTSIMH OTKa30B /11 =18 10 '3, /12 =2 10 '3, /13 =25 10 -3 , /14 =310 -3 1/4ac, nmpu-

MEHEHO pa3AelbHOE (MHAMBHUAYaAJIbHOE) AyONMpoBaHUE C HEM3MEHHOM Harpy3koi. OmpeneinuTb
CpeAHIOI0 HapaOOTKy /10 OTKa3a pe3epBHUPOBAHHON CHUCTEMBbl U MHTEHCHUBHOCTb €€ OTKa3a B MOMEHT
Bpemenu 500 yac.

BapuanTt 13. B TexHnueckoil cucteme, cOCTOAIEH U3 YETBIPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUB-

HOCTSIMM OTKAa30B 21=2.8 10 '3, /7,2=2.1 10 '3, /13:2.5 10 -3 , /14=3 10 -3 1/4ac,

IPUMEHEHO pa3felibHoe (MHIUBUAYalIbHOE) TyOIMpOBaHUE TPEX AJIEMEHTOB C HEM3MEHHOH Harpys-
Koi. OmnpenenuTts CpeiHIO HapaOOTKy A0 0TKa3a pe3epBUPOBAHHON CUCTEMBI U INIOTHOCTH BEPOST-
HOCTH €€ OTKas3a.

Bapuanrt 14. B TexHuueckoil CUCTEME, COCTOSIIENH U3 YETBIPEX OCHOBHBIX JIEMEHTOB C MHTEHCHUB-

HOCTSIMM OTKa30B 2.1:1.5 10 '3, /12:2.1 10 '3, /13=2.5 10 -3 , 1423 10 -3 1/1ac,

IIpUMEHEHO ob1ee (rpynnoBoe) 1yOinMpoBaHUe TPEX IEMEHTOB C HEM3MEHHOH Harpyskoil. Ompe-
JEJIUTh CPEAHIOI HapaOOTKy O OTKa3a Pe3epBHUPOBAHHOM CHUCTEMBI U IUIOTHOCTh BEPOSITHOCTHU €€
OTKa3a.

Bapuanr 15. B TexHuueckoil cuCTeMe, COCTOSIIENH U3 YETBIPEX OCHOBHBIX JIEMEHTOB C MHTEHCHUB-

HoCTAMH OTKasoR 4 =2.8 10 -3 2y =21 10 -3 Ay =25 10 3 A,=3 10 -3 fuac,

IPUMEHEHO pa3/iefbHOe (MHINBUAYAIbHOE)TPOMPOBAHUE TPEX AJIEMEHTOB C HEM3MEHHOW HAarpy3KOu.
Onpenenuts CpeHIO HapabOTKy A0 OTKa3a pe3epBUPOBAHHON CHCTEMBI U INIOTHOCTh BEPOSITHOCTH
ee OTKasza.

Tema 2: Onpenenenue ko3ppunueHToB (PpyHKUM) YyBCTBUTEIbHOCTH INOKa3aTeseil Haxex-
HOCTH CHCTEM pe3epBHPOBAHHBIX CHCTEM

3aganme 1./l cucTeMbl, IPUBEICHHON B MpeNbIIylIeM 3aaHWW, HAWTH yKa3zaHHbIC (QYHKIMH H
K03(ppULIMEHTHI YyBCTBUTEJIBHOCTH.

BapuanTt Ne 1 Vﬁ), V/g
BapuanT Ne2 VZ/I ’ ‘//5

Kp
Bapuant Ne3 VZ, WE’ Vf;, t///};
Bapuant Ne4 Vg ’ '//i




Bapuant Ne5 V‘E , V/‘lt ’ V?I’) ’Wf’
Bapuant Ne6 VP, t//t
Bapuant Ne7 V;, '//f/}
Bapuant Ne§ V{ , '//IZD
Bapuant Ne9 V{ , '//IZD
Bapuant NelO Pt

P Vo WKP
BapuanT Nel 1 Vi[ ’ V/IZD
Bapuant Nel2 Vé’ ’ ‘/’Z
Bapuant Nel3 V§ , '//f
Bapuant Nel4 Vf ’ V/g
Bapuant Nel5 V% ’ V/f

KpHTepHHOHEHKH:HpH OLIEHKE PEe3y/IbTATOB BBIIIOJHEHUS KOHTPOJIBHON pabOThI 1O JHC-
HUIIMHE «/narHocTrka U HaJe)KHOCTh aBTOMAaTU3MPOBAHHBIX CHCTEM) UCIOJIB3YETCS PEUTHHIOBas
cucreMa.CorjlacCHO PEeHTUHIOBON CHUCTEME OLIEHKa Pe3ysIbTaTOB BBINOJHEHUS KOHTPOJIBHOU paboThI
dopmupyer Tekymuii pedtuar R " .MakcuManpHOe 3HaUCHHE KOJIMUYECTBO OayuioB paBHO 20, a Mu-
HuMasnbHoe — 15. KpuTepuu onieHkH npecTaBieHsl B Ta0II.

Kpurepum oueHku KosaunyecTBo 60a/110B
KoppekTHOCTH BBITTOHEHUS 3aJJaHH 6-7
[IpaBUIIBHOCTD MOTYYEHHBIX PE3YIHTATOB 5-6
Odopmiienne otyera 4-5
CBOEBPEMEHHOCThH CJ1a4l KOHTPOJBLHON PabOTHI 0-2
UTOT'O 15-20

MuHucTepcTBO HayKU U Bhicuiero oopasosanus Poccuiickoit denepannu
HwxuekamMckuii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((prtra)
benepaibHOrO roCcyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIETO 00Opa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIEI0BATEIbCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET)

@CleJmeem anaeﬂeﬂuﬂ u aemomamusauyuiy
Ka¢edpaA6m0Mamu3auuu MexXHoJlocUHYeCKUxX npoueccos u npous’eodcme




Hanpasnenune noarorosku: 15.03.04 ABToMarn3anus TEXHOIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Ipodmns: ABTOMaTH3AIMS TEXHOJIOTHYECKHX ITPOIIECCOB M MTPOU3BOJICTB (110 OTPACIISAM)

KoMmiekT TecroBbIx3aganui no gucuuniauae b1.B.18 «/luarHocTtrka ¥ HaaAeKHOCTh aBTOMATH-

SUPOBAHHBIX CUCTCM»

YTBEPXJIAIO
3aB.xadeapoit A.B.MymuanH
« » 20 T.

Bapuant Nel

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s npeaﬂOcheHHle eapuanmoe omeemoes 6bl5epume HECKOJIbKO 6€PHDBIX.

1.1 Kakue u3 npuBeACHHBIX HUXKE MOKa3aTenell 0€30TKa3HOCTU  SIBJISIOTCS YHCIOBBIMU?
(GyHKLUS HAJIEKHOCTH;

(GyHKIHS HEHAIE)KHOCTH;

CpeaHsist HapaboTKa 10 0TKa3a;

IUIOTHOCTD paclpeesieHusl BpeMEHH 0€30TKa3HOM paboThl;

Jycriepcus HapaOOTKHU 10 0TKa3a;

CpelHee KBaJpaTHIeCKOe OTKIOHEHNE HapaOOTKU 10 0TKa3a;

UHTEHCUBHOCTh OTKAa30B;

ramma—pecypc;

raMMa-IpoLEHTHBIN pecypc.

1.2. Kakue u3 npuBeeHHBIX (DYHKIIMOHAIBHBIX IMOKA3aTeNIel HAJeKHOCTH SIBIISIOTCS MHTEH-

CHUBHOCTBIO OTKAa30B TCXHUYCCKOI'O 3JICMCHTA 1 (bYHKHHCﬁ HaI[e)KHOCTI/I?

)
2)

3)

4)

0() = P{T <t};
P(t)= P{T > 1};

d
7 =20,
dt
0=,
P(t)

1.3. Kakne u3 NPpUBCACHHBIX HHIKC ToKa3aTelieil SIBIISIIOTCS (bYHKHHOHaJ'IBHBIMI/I ImoKasarTciisia-

MU PEMOHTOIPUTOAHOCTH?

BEPOSITHOCTh BOCCTAHOBIIEHHS ((DYHKIIMS CBOEBPEMEHHOT'O BOCCTAHOBIICHHS);

CpelHee BpeMs BOCCTAaHOBIICHUS;

BEPOSITHOCTh HEBOCCTAHOBJICHHUS;

JUCIIEpCUsl BpEMEHHM BOCCTAHOBIICHUS;

IUIOTHOCTh BEPOSITHOCTH BOCCTAHOBJICHMS,

MHTEHCUBHOCTb BOCCTAHOBJICHMUS;

cpeaHee KBaJpaTHueCKOe OTKIOHEHNE BPEMEHH BOCCTAHOBIICHMS.

1.4. TTokaxkxute BEpOSATHOCTh BOCCTAHOBJICHHUS 3J1eMEHTa ((pYHKIIMIO CBOEBPEMEHHOTO BOCCTa-

8
HOBJICHI/ISI) U MHTCHCUBHOCTHb BOCCTAHOBJICHUSA B MOMCHT BPCMCHHU t npu yCJIOBHH, UTO KOO 3TOr0
MOMCHTA BPEMCHH JJICMCHT €IIIC HC OTPCMOHTUPOBAH:

1)

Q@%:P%6<ﬁ%



2) P(tg):P{Tg >t62
6
3 rit)=20),
dr®
6
4) ﬂ(te): St ).
P(tg)

1.5. ITo xakuM GopMyrIaM CleAyeT BBIUUCIATH KO3()(PUIMEHT TOTOBHOCTH MPHU SKCIIOHEHIIHU-

. 6
aJIbHOM pacIpeieIeHUH cayyaiHbIX BenuuuH Tu 7 7

Ojoexp(— ﬁt)dt

1) 0 ;
[00) o8]
Iexp(— lt)dt + exp(— yt)dt
0 0
Q0
Jexp(— pat)at
2) 0 ;
[00) o8}
Iexp(— lt)dt + exp(— yt)dt
0 0
1/4
3) ——;
1/ A+1/ 4
1/
4 —+-E—;
1/ A+1/u
A
5) ;
A+ u
6)
A+ u

1.6. UcnbITanus 3JIeMEHTOB Ha HA/IEKHOCTH MO 11€JIeBOMY Ha3HAUCHUIO MOPa3IesI0TCS Ha
l.onpenenuTenbHeIE,
2. nabopaTopHEIE,
3.9KcIITyaTallMOHHBIE,
4 KOHTPOJIbHBIE.
1.7. OCHOBHBIMHU TIOKA3aTEISIMU Ka4eCcTBa IPOTPAMMHOTO 00ECTICUCHHS SIBIISIOTCS:
1.6s1cTpOCiiCTBHE,
2.CTOHMOCTb,
3.KOpPPEKTHOCTb,
4 HaCKHOCTb,
5.CII0KHOCTbD,
6. yno0cTBO HHTEpQeiica MOIb30BaTEINS.
1.8. Haubonee 3HaunMbiMH (hakTOpamu, OT KOTOPBIX 3aBUCUT YUCIIO OUIMOOK B MPUHSATOM B
skcruryaTaruio 110, sBisroTcs:
1) nauHa MporpaMMBl;
2) ynobctBO MHTEpdEiica moab30BaTENS;



3) cnocob nporpaMMUpOBaHNS;
4) s3BIK IPOrpaMMHMPOBAHUS;
5) kBamMQUKAIHI TPOrPAMMHUCTOB;
6) cinoxHocts [10.
1.9. Tloka3arenu HaleXKHOCTU PE3EPBUPOBAHHON CUCTEMBI 3aBUCAT OT
1) cxembl pe3epBUPOBaHMS;
2) KpaTHOCTHU PE3EPBUPOBAHMUS;
3) KoJIM4ecTBa PE3EPBHBIX AIIEMEHTOB;
4) pexumMa (GyHKIIMOHHUPOBAHUS PE3EPBHBIX FIIEMEHTOB.

Yacts 1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

U3 npednodiceHHbix 6apuanmos omeemos 8vlbepume moibko 00UH GEPHLIU BAPUAHNL.
2.1. Kakoe 13 yka3aHHBIX paclpeesIeHuil BIseTcs pacupenenenueM Penes?

1) exp(— /1t);

2) exp(— /Itz j;
3) exp(— " J;

1 4 —(r—tH )2
4) | exp| ————— dr;
oV27 _q, 20‘2
2
c ! —\r—t
5) [ exp M dr.
o 2”0 20'2

2.2, Jlns Kakoro M3 IEPEYHMCICHHBIX 3aKOHOB pacHpe/esicHus crpaBeBa (Gopmysia
exp(— ltz)?

1) Beiibymnna;
2) Penes;
3) DKCHOHEHIMAIBHOE;
4) HopmanbHoe;
5) yceueHHOE HOpMAJILHOE.
2.3.I1o kakoi U3 MPUBEIECHHBIX (POPMYI HAXOIUTCS IIOTHOCTH BEPOSTHOCTHU JISI HOPMATbHO-
ro pacrpeaeyeHus ?

1) exp(— /1t);
2) A exp(— /11);
1 —(t-1,)?
3) exp| — |
ovN2rx ) 02
4y 2.
2.4. JIns Kakoro 3aKoHa pacipeiesICHUs1 BEpOATHOCTEN HENPEPHIBHOM Cly4ailHOM Benmaunsr T °
PNVAGS)
CIpaBeUIMBO COOTHOILIEHUE u(t ) =—— = = const?
P(@t%)

1) HopwmansHoe;



2) Beiibymnna;

3) Ilyaccona;

4) PaBHOMEpHOE;

5) DKCIOHEHIUAIBHOE;

6) Penes.
2.5. UeMmy paBHO 3HAYEHHUE IKCIIOHECHIIMATBHON (PYHKIIMHM HAJIG)KHOCTU B MOMEHT Bpe-
MCHU t =1, =1/ A7

1 e—O.l;

2) el

3) el

4) 1
5) 4
2.6. [Tokaxxute HopMyiy AJisi BHIYMCICHUS HECMEIICHHOW OLIEHKU IUCIIEPCHH HapaOOTKH 10

OTKa3a:.

1 N ~ 2
4) [— > |t jt)

-1,

2.7. YKkaxuTe HeBEpHYIO (GopMyIy Ui CpeaHed HapaOOTKH 10 OTKa3a 0e3bI30BITOYHOM CHC-
TEMBI U3 M 3JIEMEHTOB C UHTEHCHUBHOCTAMU OTKa30B A =1/1¢,, .

C 1
l.tH:—,
m-A
t
2 tc:i;
o om
c

2.8. Ilo cpaBHEHUIO C HEHArPYKEHHBIM («XOJIOAHBIM») PE3EPBOM CpeqHssl HapaboTKa 710 OT-
Ka3a CUCTEMBI C 00JIETYCHHBIM («TEIUIBIMY) PE3EPBOM

1. MeHBb1IIE,

2. OoJIblIIE,



3. 0JlMHAaKOBA.
2.9. IInan npoBenenus sxcnepuMenTa [NRr] npegycmarpuBaer:

1. ucnbiTanue N 371€MEHTOB € 3aMEHOM OTKA3aBIIMX U 3aBEPIICHUE KCIEPUMEHTA
IIOCJIE OTKA3a I DJIEMEHTOB,

2. ucneiTanre N 37€MEHTOB 0€3 BOCCTAHOBJIEHHS OTKA3aBIIHUX U 3aBEPLICHUE JKCIIe-
PUMEHTA B 33IaHHBIM MOMEHT BpeMEHHU T,

3. ucnbiTanue N 3JIeMEHTOB 0€3 BOCCTAHOBJIEHUSI OTKA3aBILIUX U 3aBEPIICHUE IKCIIE-
pPUMEHTA B 33IaHHBIM MOMEHT BpeMEHHU T,,

4. ucnbiTanve N 3JEMEHTOB € 3aMEHOM OTKA3aBIIMX W 3aBEPIICHUE SKCIIEPUMEHTA B

3aJJaHHbIA MOMEHT BpeMeHU T,
2.10. OcHOBHasi OCOOCHHOCThH TIOKa3aTeiel HaJle)KHOCTH MPOTPAMMHOTO OOECIECUeHHsI B TOM, YTO
OHH 3aBUCHT OT
1) xBanmuduKamus IporpaMMHCTOB;

2) yucia oumodoK;

3) nokasareneil HaJle)KHOCTU TEXHUYECKUX CPEJCTB aBTOMATU3AIUH.
2.11. Ilpu uccnenoBaHUM PEMOHTONPUTOJHOCTH TEXHUUECKUX U NMPOrPaMMHO-TEXHUYECKUX CPEICTB
aBTOMaTH3alluM IIOBEJICHUE BPEMEHHU BOCCTAHOBJIEHUS HanbOoIee 4acTO OMUCHIBAIOT

1) HOpMaNbHBIM pacHpeneIeHHUE;

2) paBHOMEpPHBIM paclpe/ieICHUEM;

3) 3KCIIOHEHLIMAIbHBIM PACIIPEIECICHUEM;

4) pactipenenenuem BeliOyia.

2.12. Texnuueckas cuctema TeM 3((PEeKTUBHEE, TEM BBIIIE €€ HAJAECKHOCTb U PEMOHTOIPU-
TOJHOCTb, 4YeM OJnke Oe3pa3MepHbIil KpuTepuil TexHnueckoi a3 pekTnBHOCTH K

1)0;
2) -1;
3) 1.

Yactp I11. 3aganue HA yHOpPAT0YEeHNE OTBETOB

Yemanosume coomeemcemeue medxcoy paspo3HeHHbIMU YACMAMU YIMEEPIHCOCHUS
3.1. YcTaHoBHTE COOTBETCTBUE MEXKY pacnpesiesieHneM U GyHKIHeH HaJe)KHOCTH:

1) pacnpenenenue Penes a) exp(— At)
2) HOpMaNbHOE pacIpeescHe 6) exp(— 1 fZ)
3) pacupenenenue BeiiOyna s f _ (r ~t, )2
B) E—LJ exp 2 dr
4) 5KCIOHEHIIMAIBHOE pacipeiesieHre c t 3 ( “t,, )2
r)m é exp 20—2 dr
5) ycedyeHHOE HOpMaJIbHOE paclpe/esieHre ) eXp(— 1 fm)

3.2. YcTaHOBUTE COOTBETCTBHE MCXKAY PCIKHUMOM PE3CPBUPOBAHUA U 3HAYCHUCM BPEMCHHU IIPOCTOA
CHUCTCMBI

1) HeHarpy»XeHHBIHN («XOJIOTHBIN) a) MaJio
2) HarpyeHHbIN («ropsuui») 0) BEJIUKO
3) obOserdeHHbIN («TeTUTbII) B) OTCYTCTBYET

3.3. YcTaHOBUTE COOTBETCTBUE MEKIY CUCTEMON U (hOpMYIIOH i1 QYHKIUS HAIEKHOCTU CUCTEMBI:



m
1) PE3CPBUPOBAHHAA CUCTEMA U3 N 3JICMCHTOB a) 7_ H (7 _ P/ (l‘ )j
J=1

2) Harpy>KeHHasl CUCTeMa M3 M 3JIEMEHTOB

m
6) 11 P, (¢
=1/

3.4. YcTaHOBUTE COOTBETCTBUE MCXKAY 3aBUCHUMOCTBIO pa3MCPHBIX (bYHKI_II/Iﬁ YYBCTBUTCJIBHOCTH CUC-
TCMbI OT HOMCpa 3JICMCHTA U BUJOM CUCTCMbI:

1) pe3epBupOBaHHas cucTeMa a) He 3aBHUCST OT HOMEpPA IEMEHTa
2) Hepe3epBUpPOBaHHAsI CUCTEMA 0) 3aBHCST OT HOMEpPA AIEMEHTA
Bapuant Ne2

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npednosicennvix 6apuanmos omeemos gbloepune HeCKOIbKO BEPHbIX.
1.1 Kakuie U3 NpuUBEICHHBIX HUXKE MOKa3aTejeii 0€30TKa3HOCTH SBISIOTCA  (DYHKIIMOHAIb-
HBIMA?

1) dyHKUIMS HATEKHOCTH;

2) GbyHKUMS HEHAAC)KHOCTH;

3) cpennsis HapaOOTKaA 10 OTKA3a;

4) IUIOTHOCTH paclpeneseHus BpeMeHU 0e30TKa3HOW paboThl;

5) nucnepcus HapaOOTKHU 10 OTKa3a;

6) cpelnHee KBaAPAaTUUECKOE OTKIOHEHUE HApaOOTKH /10 0TKa3a;

7) UHTEHCUBHOCTH OTKA30B;

8) ramma—pecypc;

9) ramma-mpoIeHTHBIN pecypc.

1.2. Tlokaxute BEpOSITHOCTh (YHKIHIO HECBOECBPEMEHHOI'O BOCCTAHOBJICHHS M HHTEHCHUB-

HOCTb BOCCTaHOBJICHUSI:

1)gxﬁ)=P%6<ﬁ'
2)P0%=P%6>ﬁ

6

3 ty=220).
aré
6

9 wety=LEL

A

1.3. ITo kakuM GopMyamMm HaXOAATCs CPEIHEE BPEMsI BOCCTAHOBJICHUS U IUCIIEPCUS BPEMEHU
BOCCTAHOBJICHUS?

o0
) [¢f fit®yar®;
0

2) [P¢®)dt®;
0




o0 2
3) j(r‘*—M[ﬁ]) f(t®) dt®

1/2

0 2
4) j(ﬁ — M[t¢ ]) f(t®)dt®
0
1.4. Kakue u3 MECPCUMUCIICHHBIX 3aKOHOB PACIIPCACICHUA ABJISAIOTCA OJIHOHapaMCTpI/I‘ICCKI/IMI/I?

1) exp(— /1t);

2) exp(— ﬁ,tz j;
3) exp(— ™" );

4)

1 } —(T—tH)z
[ exp| ——————
O'\/Z — o 20.2

WEE:
Gr ’ 262

1.5. TTo kakuM (opMysiaM BBIYUCIAIOTCSA OLEHKM MHTEHCUBHOCTH OTKa30B, ()YHKIIMM HEHa-
JEKHOCTH U BEPOSITHOCTH MCIIPABHOM pabOThI 311eMeHTa?

N (t)

1)
N

N — N(t)

2) ——;
N

AN / At
3) ——
N
AN / At
N(1)
1.6.B cucreme ¢ HeHarpy>K€HHbBIM pE3epBOM
1. 311eMEHTBHI IeNSITCS. Ha OCHOBHBIE U PE3EPBHBIE,
2. Ipu OTKa3e OJITHOTO 3JIEMEHTa cHUcTeMa NPOJ0KaeT (PyHKIIMOHUPOBATh,
3.371eMEHTHI HE JENATCS Ha OCHOBHBIE U PE3EPBHBIE,
4. umeeTcs KOHTPOJIBHOE U YIIPABJIAIOLIEE YCTPOHUCTBO,
5. Ipu OTKa3€ OJITHOTO 3JIEMEHTA IPOUCXOUT OTKA3 CUCTEMBI.
1.7. Kakue u3 NpuBEAECHHBIX HUXKE MOKa3aTeNeH SBISIOTCS YMCIOBBIMH IOKa3aTeNsIMHU pe-
MOHTOIPUTOTHOCTH?

75

5) dr.

4)

1) BeposATHOCTH BOCCTAHOBJICHHUS,
2) cpenHee BpeMsi BOCCTAHOBIICHHUS;
3) BepOSATHOCTh HEBOCCTAHOBJICHMUS,
4) nucrniepcusi BpEMEHU BOCCTAHOBJICHUS;
5) MIOTHOCTH BEPOSITHOCTU BOCCTAHOBJICHHUS;
6) WHTEHCHBHOCTH BOCCTAHOBJICHUS,
7) cpenHee KBalpaTHUECKOE OTKIOHEHHE BPEMEHH BOCCTAHOBIICHUSI.
1.8. OCHOBHBIMM MOKa3aTENIMHU HAZEKHOCTH IPOrPAMMHOI0 00€CIeYeHHsI U OTAEIbHOU POrpaMMbl



SIBIISTFOTCSI:
1) ¢byHKIMS HEHAAC)KHOCTH;
2) WHTEHCHUBHOCTb OTKAa30B;
3) GyHKUIMS HAIEKHOCTH;
4) cpenHss HapabOTKa HA OTKAa3;
5) NIOTHOCTH BEPOSTHOCTH OTKAa3a;
6) ramma-pecypc.
1.9. IIpu aHanu3e CIOXHBIX aBTOMAaTH3WPOBAHHBIX CUCTEM B KauecTBE KpUTepuUs 3PPeKTuB-
HOCTH OOBIYHO MPUHUMAIOT CJIETYIOIIUE TOKA3aTEIN:
1) TEeXHUKO-?KOHOMUYECKHUE;
2) )proHOMHUYECKHUE;
3) TEXHOJIOTUYECKHUE;
4) naopmaLMOHHBIE.

Yacrts I1. 3aganue ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA

H3 npednosicennbix 6apuannos omeemos ebloepume moibKo 0OUH 8EPHbIL BAPUAHN.
2.1. Kakoii u3 npuBeneHHBIX (QYHKIIMOHATIBHBIX MOKa3aTeled HalleKHOCTH SABISIOTCA (PyHK-

UEN HEHAIEKHOCTU?

1) O(n)=P{T <t}
2) P(t)=P{T >1};

do()
3) f)= ;
dt
t
4) i(t):&.
P(1)
2.2. To xakoii popmysie onpenensercs CpeaAHEro BpeMEHU BOCCTaHOBICHUs?
1N,
H — X tj;
Nj=1
1
) — X%
N -1 j=1
2
) 7 /Z\l/ B .B
N _7/.:7 l‘/ tH 4
2
y LY po
2 1/2
17 N B
D Xt~k :
N/:7 J H

2.3. Kakoe M3 yKa3aHHBIX pacHpelesIeHUuil SIBISIETCS YCEYEHHBIM HOPMalbHBIM pacmpeserne-



HUAEM?

1) exp(— ﬂt);

2) exp(— /Itz );

3) exp

_(T_IH)Z

1 t
— [ exp| —————
oN27 _q, 20‘2

W
O-r ' 262

2.4. Jlna Kakoro u3 IIEPEUMCIICHHBIX 3aKOHOB paclpeiesieHuss cupaBeaiauBa ¢GopMmylia

4)

75

5) dr.

c B (T — Iy )2
[exp dr.?
O-\/E 0 20'2
Beiibyma;
Penes;
DKCIOHEHITUAIILHOE;

YCCUCHHOC HOPMAJIbHOC.

1
2
3.
4. HopmanbHoe;
5.
2.5. Tlokaxkute popmyiy JUIsl BBIYMCIIEHUS OLIEHKH CPEAHETO KBaAPATUUECKOIO OTKIOHEHUS:

1N
1);]'21@',

N
Pk
3 ]ZV( H)Z,

j=1

1 N ")
4) ﬁjzl( H)

2.6.YKaxuTe MpaBUJIbHOE OIIPE/IETIEHUE CUCTEMBI B TEOPUHU HAIEKHOCTH!

CHUCTEMa MOXKET OBITh pa3jieiicHa Ha YacTH;
CHCTEMA COCTOMUT U3 OOJILIIIOrO YKCa DJIEMEHTOB;
CHUCTEMa COCTOUT U3 JIBYX U 00JIee JIEMEHTOB;
CHUCTEMa COCTOUT U3 HECKOJIbKUX (IBYX M 00Jjiee) B3auMOCBSI3aHHBIX 3JIEMEHTOB.
2 7. Kakast u3 nmpuBeJeHHBIX HUXE POPMYII JUIsl HHTCHCUBHOCTH OTKa3a Hepe3epBHpOBaHH0H

CUCTEMBI, COCTOALIEH U3 M 3JIEMEHTOB ¢ (QYHKIUSAMHU HAJIEKHOCTH Pj (1) = exp(— A jt)), j=L..,m,

el

SIBJISIETCS] HEBEPHOM?



LA, =41 + Ay +..+ Ay
2. A= Ay - Ay
1

3. A =—

0 m

[ T1 P (t)dt

0j=1

1 1 1
4. A, = + + .t

Il w2 Tum

2.8. IInan npoBeneHus sxcnepuMenta [NVr| npenycmaTpuBaer:

1. ucnpitanue N 3J1€MEHTOB C 3aMEHOM OTKa3aBUIMX U 3aBEPIICHUE SKCIEPUMEHTA
NOCJIE€ OTKA3a I 3JIEMEHTOB,

2. ucnpiTanue N 37eMeHTOB 0€3 BOCCTAHOBIICHUSI OTKA3aBIIMX U 3aBEpLICHUE DKCIIe-
pPUMEHTA B 33/IaHHBII MOMEHT BpeMeHH T,

3. ucnbiTanue N 3eMeHTOB 0€3 BOCCTAaHOBJIEHUSI OTKA3aBIUX W 3aBEPIICHUE IKCIIe-
pUMEHTA B 33/IaHHBII MOMEHT BpeMeHH T,

4. ucnprtanre N 3JIEMEHTOB C 3aMEHOM OTKAa3aBIIMX U 3aBEPIICHUE IKCIEPUMEHTA B

3aJJaHHBI MOMEHT BpeMEHHU T,
2.9. Jlns NOBBIILIEHUS HAJISKHOCTH JIEMEHTA C 0TKa3aMU THUIA «OOpBIB» M «KOPOTKOE 3aMbl-
KaHUE» MPUMEHSIOT:
1. mapasienbHOE COEIMHEHUE DJIEMEHTOB,
2. IOCIEe0BATEIBHOE COCTUHEHNE 3JIEMEHTOB,
3. napajuieabHO-II0CIEA0BATENbHOE COEJUHEHUE DJIEMEHTOB.
2.10. HauGonpbiee KOJIUYECTBO OIIMOOK HAKAIIMBAETCS B MPOrPAMMHOM 00€CIEUeHUH K KOHILY 3Ta-
na
1) pa3zpaboTka crierupuKaiui;
2) npoextupoanue I10;
3) KOaUPOBaHUS IPOTPaAMM;
4) oTnajaka oTAEIbHBIX MporpamMMm Ha DBM;
5) otnanka Bcero I10;
6) AMHaMHUYECKOE TECTUPOBAHUE.
2.11. Cepuitabie TCA umerotr k03 GUIIUEHT TOTOBHOCTH, PABHBIN
1) 0.5-0.7;
2) 0.6-0.8;
3) 0.7-0.9;
4) 0.8-0.9.
2.12. Ilo ckOpOCTH W3MEHEHUS IapaMETPOB TEXHUUYECKUX CPEJCTB 10 MOMEHTa BOSHUKHOBE-
HUS OTKa3a OTKa3bl JEATCs Ha
1) BHE3anHbIE U IOCTENEHHBIE;
2) HOJHbBIE U YaCTUYHBIE;
3) SIBHBIE U CKPBITHIE.

Yactp I11. 3a1anue HA yHOpAT0YEeHNE OTBETOB

Yemanosume coomeemcemaue MQOfC()y PA3PO3HEHHbIMU YacmAMu ymeepofcc)eﬂuﬂ
3.1. YcTaHOBHTE COOTBETCTBHE MCXKAY ITOKAa3aTCIIIMU 0€30TKa3HOCTH U (bOpMynaMI/Ii



1) craTucTUYeckass ”MHTCHCUBHOCTh OTKa3a 2) N )
N

2) cratuctryeckas QyHKIUS HaJEKHOCTU 6) N-N i)
N

3) craructuyeckas GyHKIUS HCHAIC)KHOCTH B) AN / At
N

4) craTHCTHYECKas TUIOTHOCTh BEPOSITHOCTH OTKA30B AN / At

NE)

3.2. YcraHOBUTE COOTBETCTBHE MEKIY PEKHUMOM PE3EPBUPOBAHUS U 3HAUEHUEM CpelHel HapaOOTKu

J0 OTKa3za CUCTCMBI:

1) HeHarpy»XEHHBIHN («XOJIOTHBIN) a) HU3Kas
2) Harpy»XEHHBIN («ropsTIuii») 0) HanOobIIIAs
3) oOneryeHHbIN («TETTbIIN) B) CpelIHsIs

3.3. YcTaHOBHTE COOTBETCTBHE MCXKAY BUIAMH OTKA30B U UX OITMCAHHUCM!

1) 3aBHCUMBIE OTKa-
3Bl

a) HE MCUEe3al0T CaMU 10 cebe, MOCie TAKOTo 0TKa3a AJIEMEHT 3aMEHsIeTCs Ha
HOBBIW WJIM PEMOHTUPYETCS

2) HE3aBUCHUMBIE OT-
Kas3bl

0) BbI3BaHbI Pa3HBIMU NPUYMHAMM, IIPU 3TOM BEPOSITHOCTH OJJHOBPEMEHHBIM
OTKa30B IPEHEOPEIKUMO MaJla

3) HeyCTOUNBbBIC
OTKa3bl

B) MOT'YT CaMONPOU3BOJIbHO UCYE3aTh, & 3aTE€M BO3HUKHYTh CHOBA, T.K. UX
IpUYMHA HE YCTpaHEHa

I') BbI3BAHBI OJJTHOW IPUUUHOM

3.4. YcraHOBUTE COOTBETCTBUE MEXAY PE3yJbTaTaMH MPOBEACHUS KOHTPOJIbHBIX UCIBITAHUH, €CIIU
OCHOBHBIM KOHTPOJIUPYEMBIM TOKa3aTeJIeM HaJEXKHOCTH JIEMEHTA SIBJIAETCS CpeHss HapaboTKa 10

OTKa3a:
1) S f’g a) mapTus 3JIEMEHTOB OTKJIOHSETCS KaK HeHaIe)KHas
2) S of S 0) Heo0X0IMMO MPOJIOJIKUTH UCTIBITAHUS Ha PACIIMPEHHOIN BBIOOPKE JIEMEH-
H

TOB

3" et

B) napTusa 3JICMCHTOB IPUHUMACTCA KaK HAJICKHAA

Bapuant Ne3

Yacrth 1. 3aganue ¢ BLIOOPOM HECKO0JLKHUX BEPHLIX OTBETOB

s npe()ﬂOOfC’eHHblx eapuarmoe omeemoe 6bl6€pum€ HECKOJNIbKO 6EPHbLX.
1.1. Kakue u3 IMPUBCACHHBIX HUHXKC IMoKa3aTelIeH SBIISIIOTCS YHUCIOBBEIMHU ITOKA3aTECISIMH pe-

MOHTOHpI/IFO,I[HOCTI/I?

1) BEpOSATHOCTH BOCCTAHOBIJICHMUS,
2) cpeaHee BpeMsi BOCCTAaHOBJICHHUS;
3) BEpOATHOCTb HEBOCCTAHOBIICHUS,
4) pucniepcus BpeMEHU BOCCTAaHOBJICHHUS;
5) TUIOTHOCTH BEPOSTHOCTH BOCCTAHOBIICHUS;
6) HMHTEHCHUBHOCTb BOCCTAaHOBJICHUS;
7) cpenHee KBaIpaTUIeCKOE OTKIOHEHHE BPEMEHH BOCCTAHOBIICHUSI.
1.2. Kakue u3 nepeynciieHHbIX 3aKOHOB PacIpeleleHHs SBISIOTCS IByXIIapaMeTPUUECKIMHU?

1) exp(— /1t);

2) exp(— ﬁ,tz );




3) exp(— ™" );

4)

| of ol
exp T;
0[7 ro2

ol 2t
ar L2

1.3. TTo xakoii ¢hopMysie BeIUUCIsETCS Cpeansisi HapaboTka A0 oTka3a?

5) dr.

1) [¢f(t)dt;
0

o0

2 (- M) fo dt;
0

o0
3) [P(r)dt.

0

1.4. Kakue u3 KOMIUIEKCHBIX ITOKa3aTeeil Ha/Ie:KHOCTH SBIISIFOTCS (QYHKIIMOHATBHBIMU?

1) BEpOATHOCTH TOTO, YTO WIEMEHT PabOTOCIOCOOEH B 000K MOMEHT BPEMEHU t;

2) BEpOSTHOCTBH TOTO, YTO AJIEMEHT pabOTOCIIOCOOEH B «yAaJICHHBI» MOMEHT BPEMEHH t;

3) BEpOATHOCTH TOTO, YTO AIEMEHT HEPaOOTOCIOCOOEH B JIFOOOH MOMEHT BPEMEHH t;

4) BeposATHOCTH TOTO, YTO AMEMEHT HEPAOOTOCTIOCOOEH B «yAAJICHHBII» MOMEHT BPEMEHH t;

5) nons BpeMeHu 0€30TKa3HOW pabOTHI AJIEMEHTa OT OOIIeH JJIUTETbHOCTH €ro JKCILlyaTa-
102050

6) oTHOLIEHHE CpelHel HapaOOTKM 1O OTKa3a K CyMMeE CpeaHell HapaOOTKH 10 OTKa3a U
CpeIHEro BpEMEHU BOCCTAHOBJICHHUS;

7) OTHOILEHUE CPEAHETO0 BPEMEHH BOCCTAHOBJIEHHUS K CyMMeE CpeAHel HapaOOTKHU /10 OTKa3a
U CPEHEro BPEMEHU BOCCTAHOBJICHHUS.

1.5. Ilo xakuM ¢opmysaMm cielyeT BBIYUCIATh KOIPPUIUEHT IPOCTOS MPU IKCIOHEHIUAb-

. 6
HOM paclpeesIeHuu cily4ailHbIX BeauuuH Tu 7 ?

o0

| exp(— /”Lt)dt
1y 0 ;
(e8] o0
| exp(— /1t)dt + Iexp(— ,ut)dt
0 0
o0
| exp(— ,ut)dt
2) : :
o0 (e8]
Iexp(— /”Lt)dt + | exp(— ,ut)dt
0 0
1/4
3)

Vai+l/u



1/ u

4) ———;
1/A+1/u

A
5) —;
A+ u

U

6) —.
A+ u

1.6. Cpennsisi HapaboTKa 10 OTKa3a 0€3bI30BITOYHON CUCTEMBI U3 M 3JIEMEHTOB C UHTEHCHUB-

HOCTAMHU OTKa30B A =1/t, paBHa:

1
c .
LS =—
m-A
t
C
2. tH:_’
m
3 tfl_tH n,
4.40=1 —mAty,
0

1.7.B cucreMe ¢ HarpyKE€HHBIM PE3EPBOM
1. 31eMEHTBI JeNATCsl Ha OCHOBHBIE U PE3€PBHBIE,

2. IpH OTKa3€e OJHOT'0 3JIEMEHTa CUCTEMA MPOAOIIKaeT GYHKIIMOHUPOBATbD,
3.2JIEMEHTBI HE JCIIATCSA HA OCHOBHBIE U PE3EPBHEIC,

4. nMeeTcsl KOHTPOJIBHOE U YIPABIIAIOLIEE YCTPOHCTBO,

5. IpH OTKa3€ OJHOT'O JIEMEHTA IPOUCXOIUT OTKA3 CUCTEMBI.

1.8. I[IpocThie cucTeMsl IPU OTKA3€ SJIEMEHTA
1) TOJHOCTBIO TEPSAIOT PabOTOCITOCOOHOCTE;
2) NpOJOJIKAIOT BBINOJIHATH CBOM (YHKIUH, HO C TIOHM>KEHHOHN 3(PPEKTUBHOCTHIO;
3) M[pOIONKAIOT BBIMOJHSITH CBOM (DYHKIIMH B ITOJIHOM 00bEMe, €CIIM OTKA3aBIIUHN 3JIEMEHT 3a-
pe3epBUPOBaH.
1.9. Tlo xapakTepy ycTpaHeHHsI pa3INyaloT CieAyIOUIie pa3HOBUIHOCTH OTKA30B:
1) nonuele;
2) yCTOWYUBBIC;
3) yacTU4HBIE;
4) camOyCTpaHSIOIIHecs;
5) nepemexaronuecs.

Yacrts I1. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA

U3 npednosicennbix 6apuannos omeemos ebloepume moibKo 0OUH 8EPHbIL BAPUAHN.
2.1. To xakoii gopmyse ompenensercs HeCMElleHHas OlleHKa AMCIIEPCHUH BPEMEHH BOCCTa-

HOBJICHUS?



e

o

t 1
N—lj:l ] H

2.2. Kakoe u3 yKka3aHHBIX paclpeeicHUi SBseTcs pacupeneacHueM Beitbymia?

1) exp(— /1t);

2) exp(— ﬁ,tz j;
3) exp(— " );

1 ! - (T — 1ty )2
4) | exp| ———— dr;
oN27T _, 20‘2
2
c -\t -t
5) [exp M dr.
oN2rx 202
2.3. ns Kakoro M3 TMEPEYHMCICHHBIX 3aKOHOB pacHpeleNieHusl crpaBemBa (Gopmysa
m
P(ty=¢ Kt 9
6) BeliOymna;
7) Penes;

8) DKCHoHEHIMAIBHOE;
9) HopmainbHoe;
10) yceueHHOE HOpMAJILHOE.
2.4.I1lo kakoil U3 MPUBEICHHBIX POPMYT HAXOAMUTCS IJIOTHOCTh BEPOSTHOCTH ISl pacIpesie-
nenus Penes?

6) exp(— /1t);
7 A exp(— /11);

2
g e ) |

2

Q
ﬁ
S

20



9) 2.

2.5. Ilokaxkute popMymny JJIsl BBIYMCIIEHUS OLICHKH CpeAHel HapaboTKu A0 O0TKa3a:

1 N
D — Xt

1
N

1 N Y
H [ X\ -n).
-1,
2.6. Kakoil 3neMeHT npocToil CUCTEMbI Ha3bIBAE€TCS OCHOBHBIM?
1. oTKa3 KOTOPOro He MPUBOJIUT K OTKA3y CUCTEMBI;
2. OTKa3 KOTOPOIo HE MPUBOAMT K OTKa3y CUCTEMBI, HO YXY/IIAET €€ HaleKHOCTh;

3. OTKa3 KOTOPOTO MPHUBOIUT K OTKA3y CUCTCMHEI.
2.7. o xakoit popmyne ynoOHee Bcero HaX0AUTh HAPAOOTKY 70 OTKa3a HEpe3epBUPOBAHHON

CUCTEMBI, COCTOSIIEH U3 M 3JIEMEHTOB C QYHKIUSIMHI HAJIeKHOCTU P 0 (t) =exp\— 1 jt) j=1L..m?

e 0]
C .
1. ty= [P (t)dt;
0
C OO n
2. ‘= [exp| — 'Z Ajt |dt;
0 j=1
1
C_
3. =" ;
S A
J=1
1
4. tfl:
m 1
z -
j=11

2.8. Cucrema ¢ MHAMBUAYAIBHBIM PE3EPBOM 10 CPABHEHUIO C CUCTEMOM C IPYNIIOBBIM pe3ep-
BOM

1) Oonee HamexKHa;
2) MEHEE HaJIe)KHA;
3) 0IMHAKOBHI 110 HAJIC)KHOCTH.
2.9. IInan npoBenenus sxcnepuMenTa [NVT,] npeagycMmarpuBaer:
1. ucnpiTanue N 3JI€MEHTOB C 3aMEHOM OTKa3aBUIMX M 3aBEPIICHUE SKCIEPUMEHTA

ITOCJIC OTKa3a 1 3JICMCHTOB,
2. ucnpiTanne N 3JIeMEHTOB 0€3 BOCCTAaHOBIICHHS OTKA3aBIINX U 3aBCPHICHUC IKCIIC-

PUMEHTA B 33IaHHBIM MOMEHT BpeMEHH T,,



3. ucneiTanue N 3JIeMEHTOB 0€3 BOCCTAaHOBJICHUS OTKA3aBIINX U 3aBCPIICHUC IKCIIC-
PUMCHTA B BaI[aHHBIﬁ MOMCHT BpCMCHH T3,
4. ucnpiTanue N 2JIEMEHTOB C 3aMEHOM OTKa3aBIIMX U 3aBCPIICHUC SKCIICPUMCHTA B

3aJJaHHbI MOMEHT BpeMeHH T,.
2.10. CnoHbIE CUCTEMBI IIPU OTKA3€ 3JIEMEHTA
1) MONHOCTBIO TEPAIOT paOOTOCTIOCOOHOCTS;
2) NpOAOJKAIOT BBIIOJIHATH CBOM (DYHKIIMH, HO C TOHMKEHHOH 3()(heKTUBHOCTBIO;
3) TPOAOIDKAIOT BBIIOIHATH CBOU (DYHKIIMU B TIOJTHOM 0OBEMeE, €CJIM OTKA3aBIIUI 3JIEMEHT
3ape3epBUPOBAH.
2.11. HopmanpsHOE pacnpeieneHne NpUMEHUMO ISl ONIMCAHUS MOJIO0XKHUTEIbHBIX HapaOOTOK Ha OTKa3
TOJIBKO B CIIy4asix, KOrjaa

1)t <20,
3) t, <30.

2.12. Ilpu 3KCHIOHEHLMAIBHOM pacHpeleIeHNH HapaOOTOK Ka)10ro 3JeMEHTa A0 OTKa3a HapaOoTKa
BCEH pe3epBUPOBAHHON CHCTEMBI

1) Takxke uMeeT IKCIOHEHIIMATIBHOE paclpeielICHUE;

2) He UMeeT HKCIOHEHIMATIbHOE paclpeieieHue.

Yacts I11. 3aganue Ha yHopsioYeHN e OTBETOB

Yemanosume coomeemcemeue mexcoy paspo3HeHHbIMU YACMAMU YIMEEPIHCOCHUS
3.1. YcTaHOBHUTE COOTBETCTBUE MEKY BUJIOM pacipe/le]ICeHUEM U KOJIMYECTBOM [TapaMeTPOB:

1) pactipenenenue Penes a) OIHOMapaMeTpHIecKoe

2) HOpMaJIbHOE pacupeiesieHne 0) IByXImapaMeTpuyecKoe

3) pacnpenenenue BeiiOymna

4) SKCIIOHEHIIMAJILHOE paclpeesIeHue

5) ycedyeHHOE HOPMAJIBHOE PACHPEICIICHUE

3.2. YcTaHOBHUTE COOTBETCTBUE MCXKAY JJIOKAJIBbHBIMH TCXHUYCCKUMHU CUCTEMAMU C PaBHOHAAC)KHBIMU
9JICMCHTAMH C 3KCIIOHCHUOHUAJIBHBIM paclpCACICHUCM Hapa6OTKH J0 OTKasza W 3HAa4YCHUCM CpGI[HCﬁ
HapaGOTKI/I J0 OTKa3za CUCTCMBI.

1) ¢ 2 Harpy>KeHHBIMU 3JIEMEHTAMU a) l‘c ~11.83¢
H H
2) ¢ rpynmoBeiM (OOIIMM) HarpyKE€HHBIM pe3ep- 6) ltc ~ 0916 lt
BOM " "
3)c uHANBHIYATBHBIM (pa3IeIbHBIM) PE3EPBOM B) l‘C =075¢
4) ¢ 3 Harpy>XeHHBIMH 3JIEMEHTAMU r) tHc -15 IH

3.3.YcTraHOBHUTE COOTBETCTBHE MEX]Y CUCTEMOI U €€ CTPYKTYPHOM HaJIe)KHOCTHOM CXeMOM:

1) Hepe3epBUpOBaHHAs CHCTEMA a)

2) pe3epBUpPOBAHHAICHCTEMA 0)

0— — —eeo | — o000 | —0




3.4. YcTraHOBUTE COOTBETCTBUE MEKIY PEKMMaMHU PE3EpPBUPOBAHMS M MOKA3aTeNIMM KadyecTBa pe-
3€pBUPOBAHHON CUCTEMBI:

1) Harpy>KeHHBIH pe3epB a) SKCILTyaTallMOHHbBIE 3aTPAThl CPEAHHE
2) 00JsieTYeHHBIN pe3epB 0) cpeansisi HapabOTKa J10 OTKa3a HauOOoJIbIIAs
3) Harpy>KeHHBIH pe3epB B) BpeMsI IIPOCTOSI OTCYTCTBYET

T') 9KCIUTyaTaI[MOHHBIC 3aTPAThl BETUKH
1) K03 HUIMEHT TOTOBHOCTH HU3KUM

€) CpeaHsist HapaOOTKa 0 OTKAa3a CPEIHSIS
) SKCIITTyaTalMOHHBIE 3aTPaThl Majble
3) K03 (UIIUEHT TOTOBHOCTH CPEITHUN

1) cpeaHsisi HapabOoTKa O 0TKAa3a HU3Kasi
K) K03()HUIIUEHT TOTOBHOCTH OOJIBIION
J1) BpeMsl IPOCTOs Majio

M) BpeMs ITPOCTOsI BEJIUKO

Bapuant Ned
Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npeonooicennvix 6apuanmos omeenoe evibepume HecKOJIbKO GEPHBIX.
1.1. Kakue 3aKoHBI pacrpeieIeHus] BEpOsITHOCTENH Hanbosee MUpPOKO MPUMEHSIOTCS AT OIU-
CaHMs MOBEJEHUS CllydyaiiHOM BennuuHbl 17

2) HOpPMAaJIbHBIN;

3) Ilyaccona;

4) PaBHOMEpHBIN;

5) ycedeHHBI HOPMaJIbHBIH;

6) norapupMUYECKUA HOPMATbHBIH;

7) SKCIOHEHIMATBHBIN;

8) BeliOymna;

9) Penes;

10) JIannaca;

11) GuHOMUHATBHBIMN.

1.2. JIns KakuX 3aKOHOB paclpeiesieHuss XapaKTepHbl rpaduku, IpuUBeIeHHbIE Ha PUCYHKAX

1,27

1) BetiOynna;

2) Penes;

3) DKCHOHEHIMAIBHOE;
4) HopmanbHoe;



5) yceueHHOE HOpMAJBHOE.

4

il /b(t) iy IR
fit

Puc.1. 3aBucumoctu P(t), f(t),A(t) Puc.2. 3aBucumoctu P(t), f(t)
1.3. Kakne 13 KOMIIJIEKCHBIX ITOKa3aTesIeH HaJCKHOCTH SABJIAIOTCSA YHCJIOBBIMH ?

1)BEpOSTHOCTB TOTO, UTO 3JEMEHT pabOTOCIIOCOOEH B JIF000I MOMEHT BPEMEHH t;
2)BEpOSATHOCTH TOT'O, UTO TEMEHT paboTOCIOCOOEH B «yAaJCHHBII» MOMEHT BPEMEHU

3)BEpPOATHOCTH TOTO, UTO 3JIEMEHT HepabOTOCIOCOOEH B 1000 MOMEHT BpEMEHH t;

4)BEpOSATHOCTh TOTO, YTO AJIEMEHT HEpabOTOCIOCOOEH B «yJaJCHHBIN» MOMEHT Bpe-
MEHU t;

S)nonst BpeMeHu 0e30TKa3HOW paboThl 3JIeMEHTa OT OOIIeH IIUTEIHHOCTH €ro 3KC-
IJTyaTalny;

6)oTHOLIEHHE cpeaHEell HapaOOTKHU /10 0TKa3a K CyMMe cpeAHel HapaOOTKu 10 0TKa3a
Y CPEIHETO BPEMEHHU BOCCTAHOBJICHHS;

7)OTHOLIEHHE CPEJHETO BPEMEHU BOCCTAHOBJIEHHS K CyMME CpeaHell HapaOOTKH 10
OTKa3a M CPEJHEr0 BpEMEHU BOCCTAHOBJICHUS.
1.4. Kakast cucteMa Ha3bIBaeTCs MPOCTOM?

CoacpiKaliad HEOO0IBIIIOE KOJIUYECTBO SJICMCHTOB,

JUTSI KOTOPOM JIETKO MOCTPOUTH CTPYKTYPHYIO HAJIEKHOCTHYIO CXEMY;

5. I KOTOpOﬁ MO>KHO BBECTHU (bOpMaJ'II/BOBaHHBIC IIOHATUA ((pa6OTOCHOCO6HOCTB» n «OT-
Ka3y;

6. TOBEJIEHHE KOTOPOW MOKHO ONMUCATh TAaKUMH K€ (PYHKIIMOHAJIbHBIMU U YH-

N —

2 .
CJIOBBIMU I10Ka3aTEIISIMU (Pj (1), QJ- (1), fj (1), /1]- (t),tHj,aj Ly j,] =1,...,m, KakK

n AJId 3JIEMCHTA.
1.5. Kakoii a35ieMeHT MpoCTON CUCTEMbI Ha3bIBAETCS U30BITOYHBIM (PE3E€PBHBIM)?

OTKa3 KOTOPOI'O BBI3BIBAET OTKAa3 BCEH CUCTEMBI;
OTKa3 KOTOPOTr'0 HE BIMSIET HAa pabOTOCIIOCOOHOCTh CUCTEMBI;
OTKa3 KOTOPOI0 HE MPUBOAUT K OTKA3y CUCTEMBI;
OTKa3 KOTOPOTO HC IMPHUBOAWUT K OTKA3y CHCTCMbI, HO YXyAIIACT €C HAJCK-
HOCTb.
1.6. Kakas cTpykTypHasi HaJeKHOCTHasl cXeMa MIpUMEHUMa Ul ONMCAaHUs Hepe3epBUPOBaH-
HOM (0€3bI30bITOYHON) CUCTEMBI U3 M 3JIEMEHTOB C OTKa3aMH THUIIa 0OpBIB?

—_ W N =

1 — 0— — |—oo0 | M Y Y E— —O0

| [ ] | —




1.7. Ins mporpaMMHO-TEXHUYECKUX CPEJICTB aBTOMATHU3AIMH aKTYaIbHBIMU SBIISIOTCS:
1) mokazaTenu 10ATOBEYHOCTH;
2) mokazareiau pEMOHTONPUTOTHOCTH;
3) mokasaTenu 0€30TKa3HOCTH;
4) mokazareian COXpaHsIEeMOCTH.
1.8. ITpo10KUTENEHOCTS IEPHO/Ia HOPMAJIBHOM IKCILTyaTallii 3aBUCHUT OT
1) cpoka ciyXObI 2JIEMEHTOB;
2) HEIOCTaTKOB MOHTa)ka, HAJIA/IKU,
3) HapyueHHi npu TPaHCHOPTUPOBKE;
4) ycioBMi 3KCILTyaTalUy.
1.9. TTo npuynHEe BO3HUKHOBEHHSI PA3INYAOT CIAEAYIOIINE Pa3HOBUAHOCTH OTKA30B:
1) KOHCTPYKTUBHBIE;
2) yCTOWYUBBIC;
3) yacTU4YHBIE;
4) mpou3BOJICTBEHHBIE;
5) sKcIuTyaTaluOHHBIE.

Yactsp 1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

U3 npeonoscenHbIX 8apuanmos omeemos avibepume moabKo 0OUH 8EPHbLU 8APUAHII.
2.1. Jlns kakoro W3 IMEPEUMCIICHHBIX 3aKOHOB paclpeielieHus ChpaBeaianBa ¢GopMyla

2
7 - (T —ty )
—_— exp| ——2— [dr?
oNZ2rx —{30 P 252
1)Beiibymnna;
2) Penes;

3) 3KCIIOHEHLINAIBHOE;
4) HOpMaJIbHOE;

5) ycedueHHOe HOpMaJIbHOE.
2.2.11o xaKkoi M3 MPUBEACHHBIX (POPMYIJI HAXOIUTCS IIIOTHOCTh BEPOSATHOCTH JIJIsl SKCIIOHEH-

LIMAIBHOTO pacrpeaeaeHus?
1) exp(— /11);
2) 4 exp(— /11‘);
5! —(t-1,)?
exp ;
o \/Z 20 2
4) 21t

2.3. Ilo xakoit hopmyine ymnoOHee BBIUMCIATH TaMMa-pecypc sl SKCIIOHEHIMATbHOTO pac-

NpeaesIeHUs TP 3aIaHHOM P}, ,0< Py <17?

_ A
1) P},—e ;



At

2) Pyzle_ ;
3) 1, =-In(P, )/ 4
4) t, =—t, (P, )

2.4. Ilo xakoit ¢popMysie He cielyeT BBIYUCIATh KO3 PUIMEHT ONepaTUBHOI TOTOBHOCTH, €C-
7 ciiydaiiHas BenuunHa T pacripenenieHa HEeIKCIOHEHIIMAIbHO?

1) Ko, (t9.1) =K, (tO)' exp(—t/tH );

2) K. (tg.1) = cexp(=1/t, )

Tn 1ty

7
3) K, (tg.1) = -exp(— At).
A+ u

2.5. Tlo xakum opMynam BBIYMCIISIETCS OLEHKa Kod(hduimeHTa mpocTost Mo 3KcrepuMeH-

6 . 8
TallbHBIM JIAHHBIM? ; t] Jj=L..,N, rae N — 4uciio OTKa30B JIEMEHTOB, [ ;,; .- MOMEHTBI OTKa3a U

J
BOCCT&HOBJ’ICHI/IH?
N
1) /= ;
N N
Jj=1 Jj=1
N 6
‘1
2) / ;
N N
Jj=1 Jj=1
1 N
N
3) J=1 :
N N
1 1 B
N o N i
1N,
E:ij
4) /=1
1 N 1 N
8
N i N o

2.6. Kakoe u3 npuBeICHHBIX OMpENEICHUN 3JIeMEHTa B TEPMOJAMHAMUKE SIBJISETCS MMPABUIIb-
HBIM?

1. amemeHT HESACIINM Ha 4aCTHu,
2. DIIEMEHT MMpCACTaBIIACT CAUHOC LICIIOC,
3. D3IIEMEHT MPpEACTaBIACT CAUHOC LCJIIOC AJIA HaHHOﬁ 3aJda4u,



4. BJIEMEHT eCTh YaCTb CUCTEMBI.
2.7.11o xakoit hopmyne HaxoAUTCA PYHKIMS HAJIEKHOCTH HEPE3EPBUPOBAHHOM CHCTEMBI, CO-

CTOAIIEH U3 M 3JEMEHTOB C PYHKIUSIMH HAJICKHOCTH P i (t)?

m
LP.()=P0)-Pyt)-...- Py ) =TT P;(1);
J=1
m
2. P.(t)=1- TI (1 —Pj(t))
J=1
2.8. C yBenu4eHUEM YHUCIla pe3epPBHBIX 3JIEMEHTOB HaOI0AaeTCs
1. camxenne 3¢ (HEeKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,
2. yBennueHue 3(h(HEeKTUBHOCTH pe3epBUPOBAHMS CUCTEMBI,

3. oTcyTcTBHE N3MEHEHUS d(PHEKTUBHOCTU PE3EPBUPOBAHUS CUCTEMBI.
2.9. lns 0e3b130bITOYHON cUCTEMBI pa3MepHble QYHKIIMU 4yBCTBUTEIbHOCTH
1) He 3aBUCAT OT HOMEpa BJIEMEHTA;
2) 3aBUCAT OT HOMEpa JIEMEHTA.
2.10. Ytpara paboTOCIOCOOHOCTH O3HAYAET
1) otkas;
2) HEWCIpPaBHOCTD.
2.11. Ilpn aBTOMaTH3alMK OTBETCTBEHHBIX MPOLIECCOB, B YACTHOCTH MOTEHIMATIBHO ONACHBIX TEXHO-
JIOTHYECKUX IPOLIECCOB, CTPEMATCA OOECIEUYUTh B OCHOBHOM 3a CUET MOYTH MTHOBEHHOI'O BOCCTa-
HOBJICHUSI KOO (QHUIIUEHT FOTOBHOCTH, PaBHBIN
1) 0.75-0.8;
2) 0.95-0.98;
3) 0.8-0.9;
4) 0.85-0.95.
2.12. Ilpu 3KCHIOHEHLMAIBHOM pacHpeleIeHNH HapaOOTOK Ka)I0ro 3JeMEHTa A0 OTKa3a HapaOoTKa
BCEH Hepe3epBUPOBAHHON CUCTEMBbI
1) Takxke uMeeT IKCIIOHEHIIMATIBHOE paclpeielICHUE;
2) He UMeeT HKCIOHEHIMATIbHOE paclpeieieHue.

Yacrs 111. 3axanne Ha ynopsioueHue 0TBETOB

Yemanosume coomseemcemaue mexncoy paspo3HeHHbIMU YaCmAMU YMEepHCOeHUs

3.1. YcTaHOBUTE COOTBETCTBUE MEXKIY PEKUMOM PE3EPBHPOBAHUS M 3HAUEHHUEM KOX(HUIMEHTa To-
TOBHOCTH CHCTEMBI:

1) HeHarpy>KeHHbIN («XOJIOHBIN) a) cpeaHui
2) Harpy»XEHHBIN («TrOpsTIUii») 0) HAMMEHBITUI
3) obOneryeHHbIN («TETUTbINY) B) 60JIbHOMU
3.2.YcTaHOBUTE COOTBETCTBUE MEXKAY KOMILJIEKCHBIM IOKa3aTeleM HaJleHOCTH U (hopmy-
JaMHu:

1) ko3 puLueHT TPOCTOS /Z\:/ B
~ ty
=17




2) k03(pdUIIUEHT TOTOBHOCTH N

r)

7 N 7 N
DRIy

3.3. YcTraHOBUTE COOTBETCTBHE MCXKAY PCKUMaMU PE3CPBHUPOBAHUA ITPOTPAMMHOIO oOecreyeHus u

HUX OIIMCAaHHUECM:

1) BpemeHHOE

a) 3aKJII0YAeTCs B 1yOJIMPOBAHUM UCXOJHBIX JTAHHBIX X€X, MIPOTOHE
MIPOTrPaMMHOTO 00ECTICUCHHUSI C Y TOCJIEAYIOIIEM aHAIN3€E PE3YIbTATOB

2) nHPOPMALIMOHHOE

6) 3aKJIIO49acTCA B PCIICHNU 3ala4i C OAMHAKOBBIMU UCXOAHBIMU JAHHBIMU
Ha ABYX IIPOTrpaMMHBIX obecreyeHnsax u MOCJICAYIOIICM aHaJIN3€ PC3YyJIbTa-
TOB

3) mporpammHOe

B) 3aKJIIOYAETCA B PEIICHUH 331a4K ¢ OJUHAKOBBIMU UCXOAHBIMU JaHHBIMU
Ha 1ByX OBM n1ByMs He3aBHCHMO HallMCAHHBIMH NIPOrpaMMHBIMU o0ecTe-
YEHUSIMU U NTOCIECAYIOLIEM aHAIU3€ Pe3yIbTaTOB

4) mporpaMMHoO-
TEeXHUYECKOe

F) 3aKJII049acTCA B IPOroOHE MPOTrpaMMHOIO 0o0eCIICUCHUS C OJWHAaKOBBIMHU
HCXOOHBIMHU JAaHHBIMHA H MOCJICAYIOIICM aHAJIN3C PE3YJIbTATOB

3.4.YcTaHOBHUTE COOTBETCTBHE MEXAY IMOKa3aTeneM 3(p(GEKTUBHOCTH PEe3epBUPOBAHMS MakOpUTap-
HOM CHCTEMBI M YHCJIOM €€ JIIEMEHTOB:

1) mipu t<to (P(to )=0.5)

a) BBEJICHUE «TOJIOCYIOLIUX)» 3JIEMEHTOB B MAXKOPUTAPHYIO CUCTEMY HE
U3MEHSET €€ HaJIe)KHOCTh

2) ipu t>t, (P(ty )=0.5)

0) BBEJIEHUE «TOJIOCYIOLINX) 3JIEMEHTOB B MaKOPUTAPHYIO CUCTEMY I10-
BBIIIACT €€ HAJIEKHOCTh

6) BBCIACHHC «T'OJIOCYIOIIUX) IJICMCHTOB B MAXKOPUTAPHYIO CUCTEMY CHHU-
KacT €€ HaACKHOCTD

Kpurepun onenkn

HpI/I OLCHKC PC3YyJIbTAaTOB BBLIITOJHCHUA TCCTOBBIX SaI[aHI/Iﬁ B paMKax AUCHUIIIIMHBI «HI/IaFHO-
CTUKA U HAJACKHOCTH aBTOMATU3UPOBAHHBIX CUCTEM)» HCIIOJIB3YCTCA peﬁTHHFOBaH cucteMa. Corac-

HO PEUTHMHTOBOW CHCTEME OIEHKA PEe3yJbTaTOB TECTUPOBaHMS (popMUpyeT TeKymuil pedTuHr R ™.
MakcumanbHOe 3HaUeHHE OLEHKH paBHO 4 6. TecT cunTaercst MPOWAECHHBIM, €CIIH CTYJCHT MOTYYNIT

3a Hero He MeHee — 3 0.

Kputepuu onieHku npeacTaBieHsl B Ta0JI.

Kpurepun onieHKH TeCTHPOBaHUS

KoaunuyecTBo 0a/1710B

Yacts 1. 3aganue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-1
Yacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-2
Yacts [Il. 3aganue Ha ynopsgoueHHe OTBETOB 0-1

HNTOI'O

0-4




