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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue Omanwl hopmuposanus KomnemeHyuu
Komnemenuyuu KomnemeHnuyuu Jlexyuu Ilpakmuueckue | Jlabopamopnuie Kypcoeoi
% % % P pamop VP Haumenoeanue
3anamus, 3aHAmMUA npoexm
N OUEHOUYHO020 cpedcmea
aadopamopubwlil (paboma)
HPAKMUKYM
[K-2 CnocobHOCTB BeIOUpaTh | Tema 1-8 He JI. paboma 1-3, He Tecmuposanue,
OCHOBHBEIC M BCIIOMOTATEIIBEHEIC npedycmompenst | 1. padoma 4-5 | npedycmompeni IK3aMeH, 1a0.
Marepualibl JIsI  MU3TOTOBJICHHA (0"[”0'3“0"[”“)1 paﬁombl
o El
W3ACINH, CIIOCOOBI pean3aIluy dopma KonmpoabHaA padoma
OCHOBHBIX TEXHOJIOTHYECCKUX
00yuenusn) (3aounasa gpopma
[POLIECCOB
00yuenus)
[IK-15 CrocobHOCTD BbIOMpath | Tema 1-8 He JI. paboma 1-3, He Tecmuposanue,
TCXHOJIOTUH, MHCTPYMCHTAIbHBIC npeoycmompenwl | 1. paboma 4-5| npedycmompennl IK3aMeH, 1a0.
CpeacTea u CpeAcTBa (ouno-3aounasn pabomeol,
BBIYUCIUTCIBHON TCXHUKU IIpU ¢)opma KOHMpPOIbHAA pa60ma
OpraHu3aIu IPOLIECCOB
00yuenusn) (3aounasa gpopma
IIPOCKTUPOBAHMUA, H3TOTOBJICHUA,
N 00yueHus)
KOHTPOJIA n HUCIIBITAHUHN
MNPOIYKIUU; CPEICTBA U CUCTEMBI
aBTOMAaTHU3alllH, KOHTPOJIA,
JIMaTHOCTHKH, HUCITBITAHHH,
YIipaBJICHUA IIPpOU3BOJICTBOM,
JKU3HCHHBIM HHUKJIOM MPOAYKIINH
U €e Ka4eCTBOM
[K-17 Cnocobuocts  yyactBoBath B | Tema 1-8 He JI. paboma 1-3, He Tecmuposanue,
paspaboTke M IPAaKTHYCCKOM npedycmompenst | 1. padoma 4-5 | npedycmompenui 9IK3ameH, 1ao.
OCBOCHHNU CpCACTB, CHUCTEM (0‘”—!0'3(101”-”1}1 pa60mbl,
YIIpaBJICHUA MMpou3BOJACTBOM ¢0p.7|’la KOHMPONbHAA paﬁoma
Ipo, nn €C JKHU3HCHHBIM
POALYKHHH, o0yuenus) (3aounan gpopma
IHUKIOM n Ka4yCCTBOM, B
00yuenus)
IIOATOTOBKE IINIAHOB  OCBOCHUS

HOBOH TEXHHKH, B O0OOIICHUN U
CHUCTEMAaTU3aIu1 pe3yIbTaTOB
paboTh







Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

Texkymuii peiTHHT

Ounas 3aoynHas

JIa6. paboTa bamn Jlab. pabora banx
Nel 7-11 Nel 7-12

No2 7-11 No2 7-12

Ne3 7-11 Ne3 7-12
Ne4 8-12 KonTtponpHas pabora 15-20

Ne5s 7-11 TectupoBanue 0-4

TectupoBanue 0-4

HUTOTO 36-60 HUTOI'O 36-60
JK3aMeHANMOHHBbIN peTHHT 24-40




Illkana ouenueanusn
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BbIpa)KeHHe

BripaxkeHue B
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CioBecHoe
BbIpaKeHH e

KpHTepHH OLCHKHU UHAUKATOPOB JOCTHKCHUS IIPU (])opMe KOHTPOJISI:

IK3aMCH
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87 -100

OTiauuHo

OueHKa «OTIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOPETHUECKOE COAEpXkKAaHUE Kypca OCBOEHO IOJTHOCThIO, 0e3
Ipo0OENoB; HCYEPIBIBAIOIIE, IIOCIEA0BATEIBHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT Marepuai; CBOOOIHO
crpaBisieTcs C 3ajJadaMd, BONpPOCAaMH H JPYTMMH BUJIAMU TPHMEHEHHWS 3HAHWH; HCIONb3yeT B OTBETE
JIOTIOJTHUTENFHBIA MaTepHuall Bce MPeayCMOTpPEHHBIE MPOrpaMMON 3a/JaHus BHINOIHEHBI, KAYeCTBO MX BBITIOTHEHUS
OLICHEHO 4YMCJIOM OayuioB, ONM3KMM K MAaKCHMAajlbHOMY; AHAJIM3UPYyeT IIOJNyYCHHBIE PpEe3yJIbTaThl; IPOSBISIET
CaMOCTOSATENbHOCTH NPH BBHITTOITHEHUH 33 JITaHUH

74 - 86

Xopouio

O1eHKa «XOpOILIO)» BBICTABIACTCS CTYAEHTY, €CJIM TEOPETUYECKOE COJEpXKaHHE Kypca OCBOCHO IIOJIHOCTBIO,
HEOOXOANMBIE TPAKTHYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMON
o0ydeHusi ydeOHbIe 3aJ]aHUs BBINIOJHEHBI, KAYECTBO WX BBHIMOIHEHUS JIOCTATOYHO BBICOKOE. CTYIEHT TBEpJO 3HAET
MaTepua, FpaMOTHO U IO CYHNIECTBY M3JIAraeT €ro, He JOIMyCKas CyIIEeCTBEHHBIX HETOYHOCTEN B OTBETE HAa BOIIPOC.

60 - 73

Y noByersopu
TEIILHO

OrneHKa «yIOBJIETBOPUTEIHHOY» BBICTABIIAETCS CTYIEHTY, €CIIH TEOPETUIECKOE CO/lepIKaHNe Kypca OCBOEHO YaCTHYHO,
HO TMpo0Oensl HE HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX IPOTPaMMON 3aaHHUH
BBITIOJTHEHO, HO B HHUX HMMEIOTCS OLIMOKH, TIPH OTBETE Ha IOCTABIIEHHBIA BOMPOC CTYACHT JOMYCKaeT HETOYHOCTH,
HEJIOCTATOYHO TIpaBWIBHBIE (HOPMYIMPOBKH, HAOMIONAIOTCS HAPYIICHHUS JIOTHYECKOW IOCIEIOBATEILHOCTH B
M3JI0’KEHUH MPOTrPaMMHOTO MaTepHaa.

Huoxe 60

Heynosnersop
WTEIBHO

OrieHKa «HEYIOBJICTBOPUTEIILHO» BBICTABISIETCSl CTYJCHTY, €CJIM OH HE 3HAeT 3HAYMTENFHOM YacTH MPOrpamMMHOrO
MaTepuana, OMycKaeT CyleCTBEHHbIE OMMMOKN, HEYBEPEHHO, ¢ OOJIBIIIMMU 3aTPYTHEHUSMH BBITIONHSET MPAKTHYCSCKUE
paboThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIETeHIHH He C(HOPMUPOBAHBL, OONBIIMHCTBO MPETyCMOTPEHHBIX
MporpaMMoil 00y4eHHUs1 ydeOHBIX 3aJlaHHi HE BBITIOJIHEHO, KA4eCTBO HMX BBIMONHEHUS OICHEHO YHCIOM 0ajlioB,
OJM3KUM K MUHHUMAJIbHOMY




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPe/JACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

DK3aMeH

CpencrBo, MO3BOJISIONIEE
3HAHHS, YMEHUS |
oOyyarorerocs o
JTUCITUTIITNHE.

OLIEHUTH
BIIAJICHUS
yueOHO

Komruiext
SK3aMEHAITMOHHBIX
OnJIETOB

KonTponshnas padora

Cpencto IIPOBEPKHU yMEHUI
OPUMEHSTh TIOJyYEHHbIE 3HAHUS IS
pellIeHus 3a/a4 ONpPEJEJIEHHOr0 THIA
110 TEME WJIU pa3Jely.

Kommiexkt
KOHTPOJIbHBIX
3aJITaHUI
BapUaHTaM

10

3amumra
n1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
yMEHHE W BIaJIeHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO PUMCHSTh
CTaHIIAPTHBIE METOJBI TOCTaBICHHON
3aauu c UCTIOIh30BAaHUEM
uMerIIeiicss  mabopatopHoil  6aswl,
OPOBOJAUTH  aHaJU3  MOJYYEHHOTO
pe3ynbTara paboTHI. Mosxer
BBITIOJIHATBCA B MHJUBHUIYyaJIbHOM
NOPSIJIKE WK TPYIION 00y4YaroIuxcsl.

Tembl
1a0b0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, [T03BOJIAIOLIAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUSI YPOBHS 3HAHUW M YMCHHI
oOydarorerocs.

Ddoun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS
JIMCITATIIINHE

TECTOBBIX
TUTS

10




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuii HAIMOHAJIbHBIN UCCIIEIOBATENILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hanpasnenue noarorosku: 15.03.04 «ABTOMAaTH3AIMS TEXHOJIOTHIECKUX MTPOIIECCOB

IIPOU3BOJICTBY
[Ipoduinb: «ABTOMAaTU3ANN TEXHOJIOTUYECKUX IPOLIECCOB U MIPOU3BOJICTB (110 OTPACIIsAM)»

1.

YTBEPXAIO
3aB.xadenpoit O.B. Maryxuna
« » 20 T.

JK3aMeHaAllMOHHbIE BONPOCHI
110 JUCIHUIIJIMHE «HI/IaFHOCTI/IKa 1 HAACKHOCTH aBTOMATU3UPOBAHHBIX CUCTEM»

Texaudeckuit smeMeHT W cuctema. Kiaccudukamuss COCTOSHHUNM JJIEMEHTOB M CHCTEM.

HanexHOCTh KaKk KOMILIEKCHOE CBOMCTBO.

PP O0ONOO O, WN

. UucroBsle mokasaTesm 0e30TKa3HOCTH.

. OyHKIIMOHAIBHBIC MTOKa3aTeN 0€30TKa3HOCTH.

. DKCIIOHEHIIMAIILHOE pacIpe/esieHre HapaOOTKH JI0 OTKa3a.

. Pacnipenenenus napabotku 10 otka3a BeiiOynna u Penest.

. HopmaiibHOE 1 ycedeHHOe HOpMallbHOE pactpeieieHus HapaOOTKH JI0 0TKasza.
. PeMOHTONIPUIOTHOCTh TEXHUYECKHUX JIIEMEHTOB.

. OyHKIIMOHAIBHBIC U YMCIIOBBIC TIOKA3aTEI PEMOHTOIIPUTOTHOCTH.

. KommiekcHble mokasaTenu HaJle)kKHOCTH.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

CrpyKTypHasi cxeMa HaJe)KHOCTH CHCTEMBI.

HaznexxHocTb Hepe3epBUPOBAHHBIX CHCTEM.

Knaccudukamus pe3epBUpOBaHHBIX CUCTEM.

HagexxHoCTh cucTeM ¢ Harpy>KeHHBIM PE3epBOM.

Pacyer Hae:)KHOCTH CUCTEMBI € 2 HArPY>KEHHBIMH JIEMEHTAMHU.

Pacyer Hafne:)KHOCTH cUCTEMBI ¢ 3 Harpy>KEHHBIMH JIEMEHTAMHU.

Pacyer Hafe)KHOCTH CUCTEMBI C TPYIIOBLIM (OOIIMM) Harpy>KEHHBIM PE3€PBOM.

Pacyer Hane:)KHOCTH CUCTEMBI C MHAUBHUAYaJIbHBIM (pa3elbHbIM) PE3CPBOM.

Pacuer Hage:)KHOCTH MOCTUKOBOM CXEMBI.

Ananmu3 3¢ (eKTUBHOCTH PE3EePBUPOBAHUS CHUCTEMBI C OTKa3aMH THIA «OOPBIB» U «KOPOTKOE

3aMBIKaHHEC» .

20.
21.
22.
23.
24.
25.
26.
217.

28

HanexHocTHas 4yBCTBUTEIIBHOCTD HEPE3EPBUPOBAHHON CUCTEMBI.

HanexxHocTHas 4yBCTBUTEIBHOCTD PE3EPBUPOBAHHOM CUCTEMBI U3 IBYX DJIEMEHTOB.
Mozenb GYHKIIMOHUPOBAHUS CJI0KHOM CUCTEMBI.

D¢ hexTUBHOCTh PYHKIIMOHUPOBAHUS CI0KHOM CUCTEMBI.

Omnpenenenne BEpOATHOCTEN COCTOSTHUM CIIOKHOM CUCTEMBI.

YMeHbIIeHHEe Pa3MEPHOCTH 3ajaull OLICHUBAHUS TEXHUUYECKON A(PPEKTUBHOCTH.
AHanu3 3aauu OLEHUBAHUS TEXHUYECKON 3PPEKTUBHOCTH.

3azaya HaJJe)KHOCTHOTO CUHTE3a TEXHUUECKUX CUCTEM.

ANropuT™M HaJEKHOCTHOTO CHHTE3a JIOKAIIbHON TEXHUYECKON CUCTEMBI.



29. XKuzuennsrit ki [10.

30. ITossimenue Hagesxxunoctu 110.

31. Tlonstue pabotocnocobHOCTH 1 0TKa3a nporpammsl u [10.

32. Tlonsitne ommoOKu nporpammel. Kimaccudukanus mporpaMMHbBIX OLITHOOK.
33. Mogens ommbku ceprudunupoantoro I10.

34. Monenu noBenenus omuodox GyHknuonupyromero I10.

35. OyHKIMOHATBHBIE U YHCIIOBBIC MOKa3aTenu HaaexuocTu [10.

36. HagexxHOCTH ONEpaTHBHOTO MIEPCOHANIA CHCTEM YIIPABJICHUSI.

37. OmnpenenuTeNbHbIE UCTIBITAHUS 3JIEMEHTOB HA HAJICKHOCTb.

38. KoHTpoJIbHBIE HCIIBITAaHUS 3JIEMEHTOB Ha HAJCKHOCTb.

39. JIabopaTopHBIe | KCILTyaTal[HOHHBIC HCIIBITAHUS (HAOFOICHUS) JIEMEHTOB.

Kpurtepuu omenku: MakcumanbHOE 3HAa4€HHE DSK3aMEHAIMOHHOTO peiituHra paBHOo 40
Oayiam, a MUHIMaJbHOE - 24. B kauecTBe KpUTEPHEB BEIOPAHBI CIIETYONTHUE!

Bomnpoc bayn

DKk3aMeHaIMoHHbIN Borpoc Ne 1 7-11
TeopeTudeckasi 4acTh (OmpeesieHns, oOLe XapakTepUuCTUKY U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-4
MPaBIBFHOCTh KOHEYHOTO Pe3yNIbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TeopeTudeckasi 4acTh (OmpeesieHus, oOuIre XapaKTepUCTHKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-5
MPaBILHOCTh KOHEYHOTO pe3yibTaTa 1-4
ITpakTryeckoe 3aganue (MPaBILHOCTH KOHEYHOTO PE3y/IbTATa) 8-12
JlonomuauTensHbIN Bompoc Ne 1 1-3
JlonosHuTenpHBIN Bompoc Ne 2 1-3

NTOI'O 24-40

MuHuCcTepCcTBO HAyKHU U BhIcIero oopa3zoBanusi Poccuiickoit @enepaiuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((puna)
denepaibHOro rocyJapCTBEHHOr0 OIO)KETHOTO 00Pa30BaTEIbHOIO YUPEKACHUS



BBICILIETO 00pa30BaHUs
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOIOTHUYECKUI YHUBEPCUTET

Daxynomem UngopmayuouHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJIOTUYECKUX IPOLIECCOB U MTPOU3BOICTB
[Tpodws: ABTOMATH3AINS TEXHOJIOTUICCKIX IPOIIECCOB W IPOU3BOJICTB (II0 OTPACIISIM)

VY4eOHBIM  TUTAaHOM  TO  HampaBleHuro  noarotoBku — 15.03.04  ABromaruzanus
TEXHOJIOTUYECKUX IPOLIECCOB M MPOU3BOJACTB AJIsi OOy4aroIMXcs MpelyCMOTPEHO IpPOBEACHUE
1ab0paToOpHBIX 3aHATUH TO AUCHUUIUIMHE «J/{MarHoCTMKa M HaJEeKHOCTh aBTOMAaTH3MPOBAHHBIX
CHCTEM.

JlabopaTtopHble 3aHATHS 1O AMCLUUILIMHE IMPOBOIATCS B yueOHOM sabopaTopuu Kadeapsl
Ne209a(B) 6e3 ucrnonabp3oBaHus ClielMaIbHOIO 000PYI0BaHUS.

Lens mnpoBeneHuss ngaboOpaTopHbIX pabOT - NPAKTHUECKOE OCBOCHHE TEOPETUUYECKUX
MOJIOKEHUH JIEKIIMOHHOTO MaTepuaja, a TakKe BbIpadOTKa CTYJEHTaMH ONpEJENIEHHbIX YMEHUH U
HAaBBIKOB CaMOCTOSITENILHOTO 3KCTIEPUMEHTHPOBAHUSI.

KomnuiekT 1a6opaTopHbIx padot
110 JUCIIUIIJINHE «I[I/IaFHOCTI/IKa 1 HAZIC)KHOCTHh aBTOMATU3UPOBAHHBIX CUCTEM»

JlaGopaTtopHnasi padora Nel
Tema: «OnpeneneHue 1 KOMILUIEKCHBIX MOKAa3aTe/ieil HAJe;KHOCTH TeXHUYECKHUX 3JIEMEHTOB 110
CTATHCTHYECKHM JAHHBLIMY.
3aganmue:
1. W3yuuth TeopeTHUeCKHi Martepual (€JIUHUYHBIC M KOMIUICKCHBIC TOKa3aTeld HaJAeKHOCTH
TEXHUYECKUX JIEMEHTOB). OTBETUTh HAa TEOPETUUECCKUE BOIIPOCHI.
2.3 N otHOBpeMEHHO BKJIFOYCHHBIX OJJHOTHITHBIX 3JIEMEHTOB K MOMeHTY BpeMmeHH 300 oTkazamo Ni
aneMeHTOB. HaliTH OlIGHKM MHTEHCUBHOCTH OTKA30B M CpeHEH HapaOOTKH /10 OTKa3a JIeMEHTa.

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

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

N1 300 200 100 150 250 350 380 400 500 500

3. IIpu ucneiranuu N(11.2) 0 THOTHITHBIX DJIEMEHTOB Ha HHTEpBasie BpeMeHH (495, 505) otkazaino AN
aneMeHToB. OnpeaenuTh CpeHIO HapaOOTKy 0 0TKa3a U TaMMa-pecypc IeMeHTa IpH Py = 0,9.

No 1 2 3 4 5 6 7 8 9 10
Bap-Ta
AN 6 3 4 5 5 7 8 9 10 11

4. BeposatHocTh 06€30TKa3HON pabOTHI NleMeHTa u3MeHuach B 1,1 pa3a 3a Bpems ero skcrutyaranu t
gac. OnpenenuTb raMmma-pecypce 3JI€MEHTa 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. IIoTHOCTHh BEpOSATHOCTH OTKa3a M3MEHMIach B 1.5 pa3a 3a BpeMs SKCILTyaTalliM dJIEMEHTa,
paBHoe t yac (11.4). OnpenenuTs cpelHIO HapaboTKy /10 0TKa3a JIEMEHTa U BEPOATHOCTh €0 0TKa3a
B MOMEHT BpeMeHu 120 u.

6. HpI/I HCIBITAHUN OOJIBIIOTO YHCa OJHOTUIIHBIX DJJICMCHTOB B MOMCHT BPCMCHU tO OBLIO

ucnpaBHo 500 smeMeHTOB, a Ha MaioMm uHTepBane Bpemenu (tg,tp +5) orkazamo AN(m.3)



aneMeHToB. ONpenenuTh OLEHKU CpelHel HapaOOTKH 10 0TKa3a 3JIEMEHTa U BEPOSITHOCTH €ro 0TKa3a
B MOoMeHT BpeMeHu 1000 u.
7. Ilpu ucnprranun 1000 0IHOTUIHBIX JIEMEHTOB Ha MHTepBase BpeMeHu (295, 305) otkazano AN

(n.3)anemenToB. OnpeeanTh CPEIHIO HApabOTKyY A0 O0TKa3a U raMMa-pecypc npu P}, =0,9.

8.Bapuant 1. HapaboTka »sJeMeHTa [0 OTKa3a ONHCHIBACTCS YCEUCHHBIM HOPMaJIbHBIM

pacnpenenenueM ¢ napamerpamu [, =4000 w, 0'2 :106 qz. Onpenenuts BEPOSITHOCTh

0€30TKa3HO# pabOThl, HHTEHCUBHOCTH OTKA30B M IUIOTHOCTB BEpOSTHOCTH OTKa3a s t=2000 u.
Bapuant 2. HapaGotka uzgenus 10 0TKa3a onuchiBaeTcs 3akoHOM Penes. Onpenenutb BEpOSITHOCTD
0€30TKa3HO# pabOThl, MHTEHCUBHOCTh OTKA30B MU IUIOTHOCTH BEPOSATHOCTH OTKaza it t=1000 u,

2 6 2
ecyu mapaMmeTp pacnpeneieHuss o =107 .

Bapuant 3. Bpewms 6e30TkazHON pabOTHI U3eTuUs TIOAUMHAETCS 3aKoHYy BelOyiia ¢ mapamerpamu

kZlO_4 1/4, m=1.5. Onpenenuts BEpOSTHOCTh 0€30TKAa3HON pabOThl, HHTEHCUBHOCTh OTKAa30B H
IJIOTHOCTh BEPOSITHOCTH OTKa3a jyist t=100 .

Bapuanr 4. 3a HaGmronaemblil Iepuoj SKCIUTyaTalluu B U3EIUU ObLIO 3apMKCUPOBAHO § OTKA30B,
BpeMsi BOCCTAHOBJIEHHE KOTOPBIX COOTBETCTBEHHO cocTaBwio 12, 23, 15, 9, 17, 28, 25, 31 mun.
Haiitu onieHKy cpeaHero BpeMeH! BOCCTAHOBJICHUS U3ENHSL.

Bapuanr 5. B pe3ynbrare aHanu3a AaHHBIX 00 OTKa3ax ammaparypbl IMOJydeHa 3aBUCHUMOCTD

-1t — Aot .
f(t)=Ci41e T+ Colqe 2%, Omnpenenurh  BEPOSATHOCTh  0OE30TKa3HOH  paboThI,
HUHTEHCHBHOCTh OTKa3a W CPEIHIOI HapabOTKYy JI0 OTKa3a.
Bapuanr 6. B pesynbrare aHanusa JaHHBIX 00 OTKa3ax alnaparypsl YCTAHOBJIEHO, YTO IJIOTHOCTh

—t —t N
BEpOSATHOCTH OTKaza mmeer Bua: f (1) =2e (1— e ] OnpeaenuTs BEPOSITHOCTH OE30TKAa3HOM

paboThl, ”HTEHCUBHOCTh OTKA30B U CPEHIOI0 HApaOOTKY /10 OTKa3a.
9. TexHuYecKkHid DSJIEMEHT XapaKTePU3YeTCs HMHTEHCHBHOCTHIO OTKa30B A vact u CpeIHUM

B .
BpeMeHeM peMoHTa 'w uyac. OmpeenuTs K0dQ(GUIMEHT TOTOBHOCTH U K0Y(Q(HUIIMEHT ONepaTHBHOI
rotoBHocTH Mipu t=100 4 u t=300 u.

No 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
te 50 20 40 30 25 60 80 70 55 75
10. TexHUYECKMI JIIEMEHT XapaKTEPU3YETCs CPeQHel HapaOOTKOW 10 OTKa3a ‘W  4ac U CpeaHUM
+B

BpEMEHEM BOCCTaHOBIeHHUS ‘H uac (1m.2). Haiitu kosdduuueHT mpoctoss U ramma- pecype

roroBHocTH mipu K y = 05.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
tn 200 300 250 350 420 570 380 220 500 400

B
11. TexHWUYECKHI 3JIEMEHT XapaKTepU3lyeTcsa CpeIHUM BPEMCHCM BOCCTAHOBJICHUA t-H gac (HZ) u

KO3(1)(1)I/II_[I/ICHTOM roroBHocTu 0.6. OHpe,Z[eJ'II/ITL CpCAHIOO Hapa60TKy J0 OTKa3za OJJICMCHTa H
BEPOATHOCTL OTKA3a 3JICMEHTAa 10 MOMCHTA BPEMCHHU 100 4.

12. KoadpdunueHT roToBHOCTH TEXHUYECKOro snemeHTa E,

5, 4 MHTCHCHUBHOCTb BOCCTAaHOBJICHUA

0.02 1/4. TpeOyercs ompenenuTh ramma- pecypc npu P, =0.7 u xodppunueHT omnepaTuBHON

TOTOBHOCTHU ITpU BpeMeHH nporHosa 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

a




13. Cucrema «BOCCTAaHABIMBAEMBI 3JEMEHT — PEMOHTHBII IIEPCOHAN» XapaKTePU3yeTCs
KodpduuueHToM mpoctos u Kodpduuumenrom omnepatuBHOl ToTOBHOCTH 0.2 mpm t=400 u.
OmnpenenuTh MHTEHCHMBHOCTH OTKa30B, BOCCTAaHOBJICHHUS, a TaKke KOI(PPHUIMEHT TOTOBHOCTH
JIIEMEHTA.

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. OTpa3utp pe3yabTaThl B 1a00paTOPHOM OTYETE.

JlabopaTopnasi paéora Ne2
Tema: «Onpenesenne nmoxkasaresieil HaIe;KHOCTH Hepe3ePBHPOBAHHBIX CUCTEM.
3aganue:
1. M3yunTh moka3aTeslyd Ha/JEXKHOCTH HEpe3epBUPOBAHHBIX cucTeM. OTBETUTh Ha TEOPETHYECKUE
BOIIPOCHI.
2.Ycunurenn HAIMpsODKCHUA COCTOUT M3 TPEX MOCICAOBATCIIBHO BKIIIOYCHHBIX KAaCKaJ0B YCHUJICHHA C
1

WHTECHCUBHOCTSIMH OTKa30B iltzac_l,ﬂz yac - W P(thg), e th3 =100 yac. Omnpenenuthb

CpeIHIOI HapabOTKy 0 0TKa3a U TaMMa-pecypc TOTOBHOCTH CHCTEMBI IIPH Pyc =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

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

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

3.Perynsatop ¢ nepenarounoii dpynkuueit W(p) =Cq +Cq / p, rae Cq,Cq- nmapamerpsl HaCTpOHKH
Pery/aTopa, COCTOUT U3 YCHTUTEIIs C HHTCHCHBHOCTBIO OTKA30B Ay, (=4 u3n.2) uac_l, UHTErpaTopa

c tw qac l'IpI/IP]/ =0,8 u cymmaropa ¢ Py (48) =0,9. Heo6xoaumMo HOCTPOHUTH CTPYKTYPHYIO

HAJECKHOCTHYIO CXEMY PeryisiTtopa, ONpEeIeNuTh 3aKOH perylnupoBaHus U CPEIHION
HapabOTKy JI0 0TKa3a peryisiTopa.

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

tW 60 70 50 80 90 75 85 95 100 65

4, ABTOMaTHYECKas CHUCTEMa peryjarupoBaHud COCTOUT M3 YCTBIPECX IJJICMCHTOB: AAaTYHKa I[,
peryiiaropa P, HUCIIOJIHUTCIIPHOTO MCXaHHU3Ma I/IM, PEryjvmpyromero opraHa PO, HMHTCHCHUBHOCTH

OTKa30B KOTOPBIX COOTBETCTBEHHO pasusi A ;7 = 0,003, Ap = 0,006, 47737 = 0,009,

Apo =0,015. OnpenennTs HOMMHAJIBHYIO CPEHIOI0 HApaOOTKy J0 OTKa3a CUCTEMBI, BEPOSTHOCTD

O0TKa3a CUCTEMbI B MOMCHT BPEMCHU th =50y4acos.

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

A, 0.006 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 0.01

Aq 0.009 | 0.001 | 0.001 | 0.008 | 0.0075 | 0.002 | 0.0015 | 0.002 | 0.0007 | 0.005

A4 0.015 0.02 0.022 | 0.017 | 0.018 | 0.021 0.03 0.024 | 0.014 | 0.016

5.B aBTOMaTHUYECKOI cUCTEME peryjinpoBaHus, HpHBeHeHHOﬁ B H.4, pa3pCi€cHO U3MCHUTL B 2 pas3a
MHTCHCUBHOCTh OTKa3a JIF00OTO (OI[HOFO) QJICMCHTA C LCJIbIO YBCIIMYCHUSA CpCI[HCﬁ Hapa6OTKI/I a0




OTKa3a CUCTeMbl. Kakoil aneMeHT HeoOXOoIuMO BBIOpaTh M KakoBa CpenHsis HapaOOTKa 0 OTKasza
MozepHu3nposanHoit ACP?
6. OTpa3uth pe3yabTaThl B JIAOOPATOPHOM OTYETE.

JlaGopaTopHnasi padora Ne3
Tema: «CuHTE3 CHCTEM MUHUMAJIbHOM CJI0KHOCTH € 32JaHHOI HATEKHOCTHIO»
3ananmue:

1. N3yunTh METOIUKY CUHTE3a CUCTEM MUHMMAJIBHOM CIIOKHOCTH.
2. CKOHCTpPYHpPOBAaTh PE3EPBUPOBAHHYID CHCTEMY MHUHUMAJIbHON CJIOXHOCTH CO CpeaHeH
HapaOOTKOW Ha OTKa3 HE MEHee ty 4acoB, HCHOJIb3YSl 3JIEMEHThl C MHTEHCUBHOCTSMU OTKAa30B
2y =0008uac™t, 1, =0011uac’t, 25 =0009uac™t, 2, =001mac™!, A5 =00129ac™t,
PexkoMeH1yeMblil NPUHIUN penieHns 3a/1a4k « OT IPOCTOrO K CIOKHOMY.

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

te 170 175 180 185 190 195 173 178 182 192
3. CKOHCTpYHpOBaTh U3 PABHOHAJEKHBIX AJIEMEHTOB C HWHTEHCHUBHOCTHIO OTKA30B /Iqac'l

PE3epBUPOBAHHYIO CHCTEMY MUHUMAJIBHOW CJIOKHOCTH CO CpeaHel HapaOOTKOW Ha OTKa3 HE MEHEe

[: v
'™W wacos. OnpeenuTe YNCIIO YIEMEHTOB N B Pe3EPBUPOBAHHOIN CHCTEME U e CPEIHIO HapabOTKy
JI0 OTKa3a.

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

te 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 pe3yabTaThl B 1a00OPaTOPHOM OTUETE.

5. JlaGopatopHnasi padora Ned (ounasi popma o0yueHus )
Tema: «OnpenesieHue nmokasaresieil HaJe;KHOCTH Pe3ePBUPOBAHHBIX CHCTEM))
3aganue:
1. U3yunThb nokaszarenu HaJIe)KHOCTU PEe3ePBUPOBAHHBIX CUCTEM.
2.Texnuueckass cUCTeMa COCTOUT M3 YETHIPEX OCHOBHBIX AJIEMEHTOB C MHTECHCHUBHOCTSMU OTKAa30B

ﬂ'.l. =0.008 qac_l, 12 =0.016 wc_l, /13 =0.024 qac_l, 1, =0.012 yac™. B HaIMYMH MMEETCS eIe
OJIMH 3IIEMEHT €O CpeaHel HapaboTKOM 10 0TKa3a 'H yac, KOTOPBIM MOKHO 3ape3epPBUPOBATH JIH00O0I

U3 OCHOBHBIX. OHpe,I[eJ'II/ITB HaI/I6OJ'ILIJ_IYIO CPCIAHIOIO Hapa60TKy J0 OTKa3a pe3epBI/IpOBaHHOﬁ
CUCTCMBbI U BEPOATHOCTb €€ OTKa3da B MOMCHT BPCMCHU t gac.

No 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. Texundueckas cucremMa CKOHCTpYUpPOBaHa U3 TPEX PaBHOHAIACKHBIX JJICMEHTOB C
MHTCHCUBHOCTBIO OTKa3OB ﬂqac_l, ABa M3 KOTOPbBIX OCHOBHLIC, a TpeTI/Iﬁ p63€pBHBII>'I.
OHpe,Z[eJ'II/ITL CpCAHIOIO Hapa60TKy A0 OTKa3a CUCTEMBbI, BEPOATHOCTb €€ OTKa3a B MOMCHT
BpPCMCHU t qac, MPpUBCICHHOM 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

4. Texuuueckas CHCTEMa COCTOMT M3 TPEX DJIEMEHTOB C MHTEHCHBHOCTAMH OTKa30B A, uac ',
A, uac™t, A, uac™, 1Ba U3 KOTOPHIX OCHOBHBIE, a TPETHil pe3epBHBIH. OmpenenuTs HauGOIBIIYIO
CPeIHIOI HapabOTKy /0 OTKa3a pe3epBUPOBAHHON CHCTEMBI M BEPOATHOCTH €€ OTKa3a B MOMEHT




Bpemenu 100 gac.

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

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

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

5. OTpa3uthb pe3ynbTaThl B JAOOPATOPHOM OTUETE.

JlabopaTropnasi padora Ne5 (ounasi gopma 00yueHus )
Tema: «Omnpenesenue KodgduuueHToB (PYHKUUIA) 4YYBCTBUTEJIBLHOCTH IOKa3aTeJiei
HA/IeKHOCTH CUCTEeM»
3ananmue:
1. N3yunTh METOUKY ONPEEIICHNS YyBCTBUTEIBHOCTEN ITOKA3aTENIEH HAIEKHOCTEN CUCTEM.
2. HepesepBupoBaHHasi CUCTEMA COCTOMUT U3 TPEX JIEMEHTOB C HHTEHCUBHOCTSAMHU OTKa30B il, /12 u

/13 uacL. Onpenenuth  pa3MepHble U Oe3pa3MepHble  (QYHKIMM U KOA(Q(UIHEHTHI

o C
YyYBCTBUTENBHOCTH TIOKa3aTenei HanexHocTH Po(t) u I 1o mokasatensM HaZeKHOCTH JIEMEHTOB

A;,1=123 Haiiti 3HadeHns (QyHKUHMA B MOMEHT BpeMeHH lo, PaBHBIH CpejfHeH HapaboTke 10
0TKa3a CHCTEMBI.

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

A, 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. JIna pesepBHpoBaHHOW CHUCTEMBI C TPEMs HArPYKEHHBIMH DJIEMEHTAMH C WHTEHCHBHOCTSIMH

OTKa30B 11,221/1 13 uac™1 (n.2). Omnpenenutb pa3MepHble U Oe3pa3MepHble (QYHKUHUU H
. c

K0d(Q(HUIMEHTEl JyBCTBUTENBHOCTH TOKasaTeneil HagexHocTH Po(t) u fWmo mnoxasarensm

HaJIKHOCTH 3JIEMEHTOB.
4. Otpa3uTh pe3ylnbTaThl B 1JAOOPATOPHOM OTUETE.

Kputepuu ouenku: KonudyectBo 6ayijioB, KOTOpO€ MOKHO MOJYYUTh 3a JTaOOpaTopHyro padorty,
MIPEJICTaBJICHO B Ta0JL.

Texkymmii peiiTHHT
Ounas 3aouHas
JIa0. paboTa Bamn Jla6. paboTa bamn
Nel 7-11 Nel 7-12
No2 7-11 Ne2 7-12
Ne3 7-11 Ne3 7-12
No4 8-12
No5 7-11
HUTOTI'O 36-56 HUTOI'O 21-36

MuHnucTepCcTBO HAyKHU U BhIcIero oopa3zoBanust Poccuiickoit @eaeparuu
HuxHexkaMcKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((punan)
dbenepaibHOTrO roCcyJapCTBEHHOTO OOKETHOT'O 00Pa30BaTENbHOIO YUPEKACHUS
BBICIIEr0 00pa3oBaHuUs
«Ka3zaHCKHil HaIMOHAIBHBIA UCCIICI0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET




Daxynomem Un@opmayuouHvlx mexnoro2ui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTtu3aims TEXHOJIOTUYECKUX IPOLIECCOB U MTPOU3BOICTB
[Tpodwis: ABTOMATH3AINS TEXHOJOTUICCKUX IPOIIECCOB M MIPOU3BOJICTB (II0 OTPACIISIM)

KommuiekT 3ananuii 1JIsi KOHTPOJIbHON padoThl (3a0uHasi popma o0yueHust)
10 AMCLUIUIMHE JIMarHOCTHKA U HAJCKHOCTh ABTOMATU3UPOBAHHBIX CUCTEM

Tema 1: Pacuer Hafge:)KHOCTH PE3EPBUPOBAHHBIX CUCTEM
Bapuanr 1. Texnuueckas cucreMa COCTOUT U3 YETHIPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUBHOCTSIMU

otkazos A =3-107° l/mac, dp =5-107° ljuac, A3=8-1073 lfuac, Ag=4-1075 1/uac. B
HaJUYUU UMEETCS ele OJIMH AJIEMEHT CO CpPeIHe HapaOoTKo# 10 oTkaza 50 yac, KOTOPBIM MOKHO
3ape3epBUPOBATH JIFOOOW M3 OCHOBHBIX. ONpenennTh HAaMOOJBIIYI0 CPETHIO HapabOTKy J0 OTKa3a
pPE3EPBUPOBAHHON CHUCTEMBI, BEPOATHOCTh €€ OTKa3za B MOMEHT BpemeHu 1000 wac, a Takxke
MHTEHCHBHOCTb OTKa30B CHCTEMBI B MOMEHT BpeMeHu /A, .

Bapuant 2. MaxopurtapHas cucTeMa CKOHCTPYMpPOBaHA U3 ISTH PAaBHOHAJIEKHBIX «TOJIOCYIOLIUX)

JJIEMEHTOB C MHTEHCUBHOCTSIMM OTKAa30B A M KBOPYM-pelieé ¢ HWHTEHCHUBHOCTBHIO OTKa30B AKP'

OnpenenuTh CpemHIOI HapaOOTKy 10 OTKa3a, BEPOATHOCTh OC30TKa3HOW pabOThl CHCTEMBI,
BEPOSATHOCTh €€ O0TKa3a B MOMEHT BpeMeHH 150 uac, a Takke WHTCHCUBHOCTh OTKAa30B CHCTEMBI B
MOMEHT Bpemenu 1/ 4 .., .

P KP

Bapuant 3. [l Harpy)K€HHOH CHCTEMBI U3 TPEX PaBHOHAICKHBIX DJIEMEHTOB C MHTCHCHUBHOCTSIMH
oTkazoB A=0.003 1/gac ompenenuTh CpeIHIO0 HApaOOTKy /10 OTKa3a Pe3epPBUPOBAHHOM CHCTEMBI,
TUIOTHOCTh BEPOSITHOCTH €€ OTKa3a B MOMEHT BpeMeHH 150 yac, a Takke WHTCHCHBHOCTh OTKAa30B
CHCTEMbI B MOMEHT BpeMeHu 1/A.

Bapuant 4. B TexHHMYeCKOW CHCTEME, COCTOSIICH U3 JBYX OCHOBHBIX 3JCMEHTOB C

MHTEHCUBHOCTSIMH  OTKAa30B /?1:5 10 -3 1/4ac, /12 =3 10 -3 l/g9ac, TPUMEHEHO

WHIUBUAyaJIbHOE (pa3aesibHOe) AYOJUPOBAHHUE 3JIEMEHTOB C HEM3MEHHOW Harpy3koil. OmnpeneinuTtb
CPEIHIOI HapabOTKY 0 OTKa3a pe3epBUPOBAHHON CHCTEMbI 1 HHTEHCHUBHOCThH €€ OTKa30B B MOMEHT
Bpemenu 100 yac.

Bapuantr 5. B Texuuueckoil cucTeMe, COCTOSIIEH U3 TPEX OCHOBHBIX JIIEMEHTOB C

MHTEHCUBHOCTSIMH OTKA30B 11:3 10 -3 1/gac, /12 =2 10 -3 1/4ac, /13:1.5 10 -3 1/gac,

MpUMeHeHo oOmiee (TpymnmoBoe) AyONUpoBaHHE  2-X DJIEMEHTOB C HEM3MEHHOW Harpy3Kou.
Onpenenuts CpelHIO HapabOTKy OO OTKa3a, BEPOATHOCTh OTKa3a pPE3epPBUPOBAHHON CUCTEMBI,
IUIOTHOCTh BEPOSITHOCTH OTKa3a CUCTEMbI B MOMEHT BpeMeHH 500 yac M1 MHTEHCHBHOCTH OTKAa30B
CUCTEMBI B MOMEHT BPEMEHU 1/&1.

BapnaHT 6. B Texaunueckoi CUCTEMC, COCTOSIIEH U3 ABYX OCHOBHBIX PaBHOHAJACKHBIX 3JICMCHTOB C

WHTEHCUBHOCTSAMU OTKa3oB A =4 107 1/uac, mpumeHeHO oOfIiee (IpyNImoBoe) TPOHWPOBAHUE
JJIEMEHTOB C HEM3MEHHOW Harpy3Kou. Onpenenuth CpeAHIOld HapabOTKy [0 OTKasa
PE3EepPBUPOBAHHON CHUCTEMBI,IUIOTHOCTh BEPOSITHOCTH OTKa3a B MOMeHT BpeMeHu 1000 uac, a Takxe
WHTCHCUBHOCTh OTKa3a CUCTEMbI B MOMEHT BpeMeHu 1/A.

Bapuant 7. B Texmudeckoll cucTeMe, COCTOSIIEW H3 TPEX OCHOBHBIX DJJIEMEHTOB C

HHTEHCUBHOCTSIMHU OTKa30B 21:4 10 -3 1/gac, /12 =2 10 -3 1/gac, /13:2.5 10 -3 1/4ac,

MNPUMCHCHO PpPa3aCIbHOC (I/IHI[I/IBI/I)IyaJ'ILHOG) ,Z[Y6J'II/IpOBaHI/IC 2-X DJJIEMEHTOB ¢ HEH3MCHHOMU



Harpy3koil. OrmnpenenuTs CpenHIO HapaOOTKy 10 O0TKa3a, BEPOSTHOCTh OTKa3a pe3epBHPOBAHHON
CUCTEMbI U MHTEHCUBHOCTb OTKa30B B MOMeHT BpemeHu 100 uac.
Bapuanr 8. B TexHuueckoil cucTeme, COCTOSIIEH M3 TpeX OCHOBHBIX DJJEMEHTOB C

HHTEHCUBHOCTSIMHU OTKA30B /11:4 10 -3 1/gac, /12 =2 10 -3 1/gac, /13=2.5 10 -3 1/aac,

IIPUMEHEHO pa3JelibHOE (MHAMBUyalbHOE) TPOUPOBAHUE HIIEMEHTOB C HEU3MEHHOU Harpys3koi.
Omnpenenuts cpeaHION HApabOTKy 1O OTKa3a, BEPOSATHOCTb OTKA3a PE3E€PBUPOBAHHON CHUCTEMBI U
MHTEHCUBHOCTh OTKa30B B MOMEHT Bpemenu 1000 uvac.

Bapuanr 9. B TexnHuueckoil cucTteMe, COCTOSIIEW M3 TPEX OCHOBHBIX D3JEMEHTOB C

MHTEHCUBHOCTSAMH OTKAa30B 21:2 10 -3 1/4ac, /12 =4 10 -3 1/4ac, /13 =25 10 -3 1/4ac, ¢

L[€/1bI0 TIOBBIIICHUS HAJEKHOCTU IPUMEHEHO pa3fielibHOe (MHAUBUAYAIbHOE) TPOUPOBAHUE OJHOTO
W3 DJIEMEHTOB C HEW3MEHHOUW Harpy3koil. OmnpenenuTs HauOOJBIIYI0 CPEIHIOK HAapaOOTKy M0
0TKa3a, BEPOSITHOCTh OTKa3a PEe3ePBHPOBAHHOW CHUCTEMBI M WHTEHCHBHOCTH OTKa30B B MOMEHT
Bpemenu 1000 yac.

Bapuant 10. MaxopurapHas cucteMa CKOHCTPYHPOBaHA U3 CEMH PAaBHOHAIEKHBIX «TOJIOCYOIITIX)
SIIEMEHTOB C WHTEHCHUBHOCTSMH OTKa30B A M KBOPyM-pelie C MHTEHCHBHOCTBIO OTKa30B /1KP'

Omnpenenuts CperHIO HapaOOTKy [0 OTKa3a, BEPOSITHOCTh O€30TKa3HOW padOThl CHCTEMBI,
MHTEHCUBHOCTh OTKAa30B CHCTEMbI B MOMEHT BpeMeHH 200 yac ¥ BEpOSITHOCTh €€ OTKa3a B MOMEHT
BpeMenu 1/\.

Bapuanr 11. B TexHudeckod cuCTEME, COCTOSIIEH W3 TPEeX OCHOBHBIX JJIEMEHTOB C

WHTEHCUBHOCTSAMH OTKA30B A1:2 10 -3 1/4ac, 2,2 =10 -3 1/4ac, /13:1.5 10 3 1/4ac,

MIPUMEHEHO 0011ee (TPYyIIOBOe) TPOUPOBAHUE C HEM3MEHHOW Harpy3kou. OmnpenenuTs CpeaHioo
HapabOTKy /10 0TKa3a, BEPOATHOCTh OTKa3a Pe3epPBUPOBAHHON CHCTEMbl U MHTEHCUBHOCTh OTKAa30B B
MoMeHT BpeMenu 200 yac.

Bapuanr 12. B TexHM4YeCKOW CHCTEME, COCTOSIIEH W3 YEeThIPEX OCHOBHBIX 3JEMEHTOB C

WHTEHCUBHOCTSIMH OTKAa30B 2.1:1.8 10 '3, /12 =2 10 '3, /13=2.5 10 3 , 2,4 =3 10 -3

l/gac, mpuMeHEeHO pa3jenbHOe (MHAWBUIYATbHOE) IyOIUpPOBAaHHME C HEU3MEHHOM Harpys3Koi.
Onpenenuth CpeAHIOD HapaOOTKy [0 OTKa3a pe3epBUPOBAHHON CHUCTEMbl U HHTEHCUBHOCTH €€
OoTKa3a B MOMeHT Bpemenu 500 yac.

Bapuantr 13. B TexHuueckoil cucTteMe, COCTOSILIEH W3 YETHIPEX OCHOBHBIX JJIEMEHTOB C

WHTEHCUBHOCTSIMHU OTKAa30B ﬂ1=2.8 10 _3, 12 =21 10 _3, /13 -25 10 3 , 2,4 =3 10 -3

1/gac, mpuMeHeHO pa3aenbHOe (MHIMBUAYaAlbHOE) NYyOIMpOBaHUE TPEX 3JIEMEHTOB C HEM3MEHHOM
Harpy3koil. OrmpenenauTb CPeHIO HapabOTKy M0 OTKaza Pe3epBUPOBAHHON CHUCTEMbI M IJIOTHOCTD
BEPOSITHOCTH €€ 0TKa3a.

Bapuanr 14. B TeXHMYECKOH CHCTEME, COCTOSIIENH U3 YETBIPEX OCHOBHBIX DJIEMEHTOB C
WHTEHCUBHOCTSIMU OTKA30B 21:1.5 10 '3, /12 =21 10 '3, 3 =25 10 -3 , 2,4 =3 10 -3
1/49ac, mpuMeneHo obmiee (TPyIOBOE) JAyOIMPOBAHUE TPEX DIIEMEHTOB C HEM3MEHHOM Harpyskou.
OnpesenuTh CPeAHIOI HapabOTKy 0 0TKa3a Pe3ePBUPOBAHHON CHCTEMBI M IUIOTHOCTH BEPOSTHOCTH
ee 0TKa3a.

Bapuanr 15. B TexHM4eckod CcHCTEMe, COCTOSIIEH W3 YETBIPEX OCHOBHBIX DJIEMEHTOB C

MHTEHCUBHOCTIMHU OTKAa30B 1122.8 10 -3, 12 =21 10 '3, /13 =25 10 3 , 24 =3 10 -3
1/4ac, mpUMeHEHO pa3jeNbHOe (MHIMBHAYaILHOE)TPOUPOBAHUE TPEX DIEMEHTOB C HEM3MEHHOM

Harpy31<0171. OHpCIICJ'II/ITB CpCOHIOO Hapa60TI<y J0 OTKa3a pe3epBHpOBaHHOﬁ CUCTEMBI U INJIIOTHOCTH
BCPOATHOCTU €€ OTKa3a.

Tema 2: Onpenesenne ko3¢p@puuueHTOB ((PYHKIMI) YYBCTBHTEJIBHOCTH IOKa3aTesei
HA/Ie;KHOCTH CHCTEM pe3epBHPOBAHHBIX CHCTEM



3aganue 1./ cuctemsl, MPUBEICHHON B MPEIBIAYIIEM 33JaHUM, HAWUTH yKa3aHHBbIC (YHKIHH U
K02 (UITMEHTHI YyBCTBUTEIHHOCTH.

Bapuant Ne 1 VLF‘: , ‘//g
Bapuant Ne2 Vt” V/E

K
Bapuant Ne3 Vt/1 ’ ‘//E, V/F{]’)V/E
Bapuant Nod V2P , l//jtl_
Bapuant Ne5 Vt2 ’ l//}_,Vg ,l//f
BapuanT Ne6 V/Fl)’ l//fi
Bapuant Ne7 Vé, l//f
Bapuant Ne8 V:tl’ ‘//120
Bapuant Ne9 VZtL’ ‘//12D
Bapuant Nel0 V/FI)’ Wtﬂ

K
BapmanT Noll VZtL’ WIZDP
Bapuant Nel2 VS’ , WE‘r
Bapuant Nel3 Vé, l//4P
Bapuant Nol4 VE , ‘//g
Bapuant Nelb V;[?»’ ‘//E

Kpurepuu ouenku: I[Ipu oOleHKE pe3yabTaToOB BBHIMOJHEHUS KOHTPOJIBHOW pabOTHI IO
JIMCUUIUIMHE «/lMarHOCTHKAa W HAJEKHOCTh aBTOMATHU3UPOBAaHHBIX CHUCTEM» HCIOJIb3YeTCs
peiitunroBas cuctema.CorjlaCHO PEHTHHTOBOW CHCTEME OIICHKA PE3YJIbTATOB  BBHIMOJHEHUS
KOHTPOJIbHON paboThl Gopmupyer TeKymui peitunr R™ .MakcumaabHOEe 3HAYEHHE KOJMYECTBO
OaioB paBHo 20, a MuHMMaNbHOE — 15. KpuTepuu onieHKy mpeacTaBiIeHbl B Ta0JI.

Kputepun oueHku Kosaun4yecTBo 6a/110B
KoppeKkTHOCTh BBINOJHEHUS 3aJaHUH 6-7
[TpaBHWIBHOCTH NOJTYYEHHBIX PE3yIbTAaTOB 5-6
Odopmiienue oTyera 4-5
CBOEBpPEMEHHOCTh CJaul KOHTPOJIBbHOM paboThI 0-2
NTOI'O 15-20

MuHHCTEPCTBO HAayKU U BhIciIero oopasoBanus Poccuiickoit @enepanun



HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaAIlMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Daxynomem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTtu3aIms TEXHOJIOTUYECKUX IPOLIECCOB U MTPOU3BOICTB
[Tpodwis: ABTOMATH3AINS TEXHOJIOTUICCKIX IPOIIECCOB M MIPOU3BOJICTB (II0 OTPACIISIM)

KoMmmiiekT TecToBbIX3aganui mo gucuumuinae b1.B.18 «JluarHocTrka U HaJeKHOCTD
aBTOMATU3UPOBAHHEIX CHCTEM))

YTBEPXAIO
3aB.xadenpoit O.B.MaryxuHna
« » 20 T.

Bapuant Nel

Yacrte 1. 3ag1anme ¢ BLIOOPOM HECKOJLKHX BEPHBIX OTBETOB

s I’lpedﬂO.?fceHHblx 6APUARMO6 OMeEEMO6 6bz6epume HECKOJIbKO 6EPHbILX.

1)
2)
3)
4)
5)
6)
7)
8)
9)

1.1 Kakue u3 IpHUBEICHHBIX HIDKE TIOKa3aTellel 0e30TKa3HOCTH  SIBJISFOTCS. YUCIIOBBIMH?
(yHKIIHS HAIEKHOCTH;

(yHKIIUS HEHAIC)KHOCTH;

CpeHss HapaOoTKa JI0 0TKa3a,

IUIOTHOCTH pacrpe/ielicHUs] BpeMEHH 0e30TKa3HOM paboThlI;

JUCIIEPCUsT HApaOOTKH JI0 0TKa3a;

CpeaHee KBaJApaTHIeCKOe OTKIOHEHHE HApaOOTKH J0 OTKa3a;

MHTEHCUBHOCTEL OTKA30B;

ramma—pecypc;

ramMMa-TpoIIeHTHBIN pecypc.

1.2. Kakue u3 TNpUBEACHHBIX (YHKIIMOHAIBHBIX MOKAa3aTeNeH HAJACKHOCTH SIBISIOTCS

HMHTCHCUBHOCTBIO OTKA30B TCXHUYCCKOI'O 3JICMCHTA U q)YHKHHCﬁ HaI[C)KHOCTI/I?

1)
2)

3)

4)

Q(t) = P{T <t};
P(t) = P{T > t};

dQ(t)
ft)=——:
(t) it
f(t)
At)=——.
(®) PO

1.3. Kakue wu3 MPUBCACHHBIX  HUIKC MoKa3aTreae  SBJISIIOTCS (I)YHKI_II/IOHEUIBHBIMI/I

IIOKa3aTCJIIMHU pCMOHTOHpI/IFOI[HOCTI/I?

1)
2)
3)
4)
5)

BCPOATHOCTb BOCCTAHOBJICHUSA ((I)YHKLII/IH CBOCBPEMCHHOT'O BOCCTaHOBJ'ICHI/ISI);
CpeaHce BpEMA BOCCTAHOBJICHHA,

BCPOATHOCTb HCBOCCTAHOBJICHUA

aucnepcust BpEMCHHU BOCCTAHOBJICHU A

IJIOTHOCTB BEPOATHOCTHU BOCCTAHOBJICHUS,



6) HMHTCHCHBHOCTb BOCCTAHOBJICHUS;
7) cpenHee KBapaTUYeCKOE OTKIOHCHHUE BPEMEHU BOCCTAHOBJICHHS.
1.4. Tlokaxxute BEPOSTHOCTh BOCCTAHOBJICHUS »dJeMeHTa ((YHKIHIO CBOECBPEMEHHOTO

6
BOCCTaHOBHeHI/IH) U MHTCHCUBHOCTb BOCCTAHOBJICHHUS B MOMCHT BPCMCHU t npu yCjioBHH, YTO KOO
3TOT0 MOMCHTA BPEMECHHU DJICMCHT €1IC HEC OTPEMOHTHPOBAH.

1) Q(t6)=P{T6<t6

2) P(tf’):P{T%t6
6

9 )=
dt®

8 uy=""2

P(tg)

1.5. Ilo xakum ¢dopmynaM cieayeT BBIUUCIATh KO3(G(GUIUMEHT TOTOBHOCTH TpHU

. 6
HKCTIOHEHITAIFHOM pacpeAeIeHUN CIydaiHbIX BenmnauH T u T ?

Ojoexp (— At )dt

1) 0 ;
o0 o0
fexp(= at)dt + [exp(— st )dt
0 0
o0
fexp(— ut)dt
2) 0 ;
o0 o0
fexp(= at)dt + [exp(— st )dt
0 0
1/
3 ———;
1/ A+1 u
1/
1/ A+1 u
yl
5) ;
A+ u
6)
A+ u

1.6. MicibITaHus 37IEMEHTOB Ha HaJIS)KHOCTD IO [[eJIEBOMY HAa3HAYEHUIO TIOJIPA3/IeNIAI0TCS Ha
1.onpenenurenbHeIe,
2. naGopaTopHble,
3.3KCIUTyaTallMOHHBIE,
4.KOHTPOJIBHBIE.
1.7. OcHOBHBIMM NOKA3aTeIsIMH KayecTBA IPOTPaAMMHOTO 00eCTIeUeHHs SBIISIOTCS:
1.6bIcTpOACHCTBHE,
2.CTOMMOCTb,
3.KOPPEKTHOCTb,



4 HanCKHOCTb,
5.CII0KHOCTb,
6. ynobcTBo uHTEep(deiica moap30BaTesL.
1.8. Haunbonee 3HaunMbIMH (paKTOpaMH, OT KOTOPBIX 3aBUCUT YHCIIO OUIMOOK B MPUHITOM B

skcrutyataruio [10, sBastores:

1)
2)
3)
4)
5)
6)

JUTMHA TIPOTPAMMBI;
ynobcTBo nHTEepdeiica moap30BaTes;
crnoco0 mporpaMMHUpPOBAHHS;
SI3BIK TTPOTPAMMHPOBAHUS,
KBaJTM(HUKAIHS TPOTPAMMHUCTOB;
cinoxHocts [10.
1.9. Tlokazarenu Ha/IE)KHOCTH PE3EPBUPOBAHHON CHCTEMBI 3aBUCST OT
1) cxeMbl pe3epBUPOBAHMS;
2) KpaTHOCTH pEe3epBUPOBAHUS;
3) KOJIMYECTBA PE3EPBHBIX PJIEMEHTOB;
4) pexxuma QyHKIIHOHUPOBAHUS PE3EPBHBIX DJIEMEHTOB.

Yact 1. 3a1anue ¢ BLIOOPOM OJTHOTO0 BEPHOI'0 OTBETA

U3 npeodnoscenHbIX 6apuanmos omeemos 8vlbepume moibK0 0OUH 8EPHbLU 8aAPUAHMI.

1)
2)

3)

4)

5)

2.1. Kakoe 3 yKa3aHHBIX pacnpe/IesieHUH SIBIsICTCs pacnpeneneHuem Pemnest?

exp (— At );

ol )
o 47)

2.2. ]lns Kakoro W3 TMEPEYUCIICHHBIX 3aKOHOB pacIipelelieHus crpaBeuiuBa (opmyna

el a2 )

1)
2)
3)
4)
5)

BeiiOymna;

Penes;

OKCIIOHEHIIMAJIBHOE;

HopmansHoe;

YCEUEHHOE HOPMAJIBHOE.

2.3.Ilo xakoili u3 mpHBEIEHHBIX (OPMYT HAXOAUTCA IUJIOTHOCTh BEPOSITHOCTU ISt

HOPMAaJIbHOTO pacnpeneneHHﬂ?

1)
2)

3)

exp(— ﬂt);
ﬂexp(— ﬂt);
L ~(t-t,)? ;

G\/g 202



4) 2t

. . - 6
2.4. JIns KaKoro 3aKOHA paclpeieieHus] BEPOSITHOCTEH HETIPEPhIBHOM CIIydailHOW ~ BEJTMYMHBI |
6
ft)
6
P(”)

CIPaBEUTMBO COOTHOIICHUE ,u(tg) = =y = const?

1) HopmaisHoe;

2) Beiibymnna;

3) Ilyaccona;

4) PaBHOMEpHOE;

5) DKCMOHEHIHAIBHOE;,

6) Pernes.
2.5. UeMy paBHO 3Hau€HHUE HKCIOHCHIIMAIBLHON (YHKIIUU HAJAC)KHOCTH B MOMEHT
BpeMCHH t=t, =1/ 17

2) el;

3) e_l;

4) 1
5) A
2.6. TTokaxxute GopMyIy Ui BBIYUCICHUSI HECMEIICHHOW OIEHKHU JUCIIEPCUU HApabOTKH 10

OTKa3a:.

1 N
1) — 2 tj;
N jZ1
1 N
2) — 3 (tj —fH)Z;
N

1 N 2.
3)N——1,El(tj _fH) ,

N
4) ﬁj:1(tj —fH)Z.

2.7. YKaxuTe HEBEpHyI0 (GopMyily I cpedHeid HapaOOTKM JI0 OTKa3za 0e3bI30BITOYHOMN
CHUCTEMBI U3 M 3/IEMEHTOB C HHTEHCUBHOCTAMHM OTKa30B A =1/t,,.

1
C .
1'tH:—’
m-A
t
C H
2.tH——,
m



0
4. tft = J.e_m'ﬂ.tdt.
0

2.8. Ilo cpaBHEHHMIO C HEHArpy)KEHHBIM («XOJIOJHBIM») PE3EPBOM CpEIHss HapaboTKa 10
OTKa3a CUCTEMBI C 00JIErY€HHBIM («TEILIBIM») PE3EPBOM
1. MeHb11IE,
2. Ooblire,
3. oJlMHaKOBA.
2.9. ITnan nposenenus sxkcrnepumenta [NRr] npenycmarpuaer:
1. ucneitanue N 371€MEHTOB C 3aMEHOM OTKa3aBIIMX U 3aBEPIICHUE DKCIIEPUMEHTA
IOCJIC 0OTKa3a I DJIECMCHTOB,
2. ucnbiTanue N »7eMEHTOB 0€3 BOCCTAHOBJICHHMS OTKAa3aBIIUX U 3aBEPIICHUE
AKCTIIEPUMEHTA B 3aJJaHHBIII MOMEHT BPEMEHH | »,
3. ucneitanue N dsyieMeHTOB 0€3 BOCCTAHOBJIEHHUS OTKA3aBIIMX U 3aBEPILICHUE
AKCTIIEPUMEHTA B 3aJJaHHBIII MOMEHT BPEMEHH | »,
4. ucnipiTanre N 2JI€MEHTOB C 3aMEHON OTKAa3aBIIUX M 3aBEPIIECHUE YKCIIEPUMEHTA B

3aITaHHBI MOMEHT BPEMEHH | 5,
2.10. OcHoBHast 0COOCHHOCTH TIOKa3aTelel HaJAeKHOCTH MPOTPAMMHOTO OOECHeUeHHUs] B TOM, UTO
OHH 3aBHUCST OT
1) kBanuduKanus MPOrpaMMHUCTOB;

2) 4ucna omudoK;

3) mokazareneil HaJe)KHOCTH TEXHUYECKUX CPEICTB aBTOMAaTH3allMH.
2.11. Ilpu uccrenoBaHUM PEMOHTONPUTOJHOCTH TEXHUYECKUX U TPOrPAMMHO -TEXHUYECKUX CPEACTB
aBTOMAaTHU3AIMH ITOBEJCHNE BPEMEHHU BOCCTAaHOBJIEHUSI HAau00JIee YacTO OMUCHIBAIOT

1) HOpMaIbHBIM pacIpeiesieHue;

2) paBHOMEPHBIM pacrpeiesieHUEM;

3) SKCIIOHEHIIUATIBLHBIM PacIpe/ieJICHUEM;

4) pactipeaenenueM BeliOyma.

2.12. Texuuueckas cucrema TeM d(dekTuBHEe, TEM BBHIIIE €€ HAASKHOCTh H
PEMOHTOIIPUIOTHOCTD, YeM OJrrKe 6e3pa3MepHbIi KpUTEPHU TEXHUUECKON 3PPEKTUBHOCTH K

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

Yactp 11l. 3aganue Ha ymopsiioueHe 0TBETOB

Ycmanosume coomeememeue medncoy paspo3HeHHbIMU YACMAMU YIMBEPIHCOEHUs.
3.1. YcTraHOBHTE COOTBETCTBHE MEXK/Ly pacnpe/iesieHueM U (yHKIMeH HaIe)KHOCTH:

1) pactnpenenenue Penes a) exp(— At)
2) HOpMaJIbHOE pacIpe/ieIeHUe 6) exp(— 1 2‘2)
3) pacnpenenenue Beiibymia t 3 (f iy )2
B) | exp Z T
(e} T —0 o
4) 3KCIIOHEHIIMAJIBHOE pacIpe/ieIeHUE ¢ B (z- _t )2
r) [exp Z T
oN<7T Q0 20
5) ycedeHHOe HOPMAIbHOE PACIPE/CICHIE | ) exp(— 1 fm)




3.2. YcTaHOBUTE COOTBETCTBHE MEXKIYy PEKHMOM PE3€pPBHPOBAHUS U 3HAYCHHEM BPEMEHHU IPOCTOS

CUCTEMBI
1) HeHarpyeHHBIN («XOJIOIHBII) a) MaJlo

2) Harpy>KE€HHbIH («ropsiuni») 0) BEITUKO

3) oGuierueHHbIN («TeTUIBII) B) OTCYTCTBYET

3.3. YcTaHOBUTE COOTBETCTBUE MEX]Ly CUCTEMOM U (1)0pMyJ101?1 Ui YHKINS HAIG)KHOCTH CUCTEMBI !

1) pezepBupOBaHHAs CUCTEMA U3 M 3JIEMEHTOB

a)7— (7 sz‘)j

2) Harpy’K€HHasl CUCTEMa U3 m 3JIEMEHTOB

0) HP[ t)

3.4. YcraHOBUTE COOTBETCTBUE MEXAY 3aBHUCHUMOCTBIO Pa3MEpHbIX (QYHKIHMHA UYyBCTBUTEIBHOCTH

CHUCTCMBI OT HOMEpA 2JICMCHTA U BUJOM CUCTCMBI:

1) pe3epBupoBaHHAs CUCTEMA a) HE 3aBUCSIT OT HOMepa IEMEHTa
2) Hepe3epBUpPOBaHHAS CHCTEMA 0) 3aBUCAT OT HOMEpa dJIEMEHTa
Bapuant Ne2

Yacte 1. 3a1anne ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npednooicennvix eapuanmos omeemoe evibepume HeCKOIbKO GEPHBIX.
1.1 Kakme wu3 TpUBENEHHBIX HIKE IOKa3zaTejae Oe30TKa3HOCTH
(hYHKIIMOHATILHBIMU ?

1) byHKIUA HAICKHOCTH;

2) (yHKIMS HEHAIC)KHOCTH;

3) cpennsist HapabOTKa 10 OTKAa3a,

4) MIOTHOCTH pacupeecHHus BpeMeH! 0€30TKa3HON pabOTHI;
5) nmucrnepcus HapaOOTKH 10 OTKa3a;

6) cpemHee KBaJpaTUYECKOE OTKIOHEHHE HAPAOOTKH 10 OTKa3a,
7) WHTEHCHBHOCTH OTKA30B;

8) ramma—pecypc;

9) ramma-IpoILEHTHBIN pecypc.

SIBJISIFOTCSL

1.2. Ilokaxxure BCPOATHOCTD (bYHKHI/II-O HECBOCBPEMECHHOI'O BOCCTAHOBJICHHUA n

HNHTCHCHUBHOCTH BOCCTAHOBJICHU A .
1) Q)= P{Tg <t®
2) P(t%)= P{TG >16
d
3) f(tf)=——-2 Qt’ )
dt®

fe®)

)

4 wpt®)=——<

1.3. Ilo xakum (bopMleaM HaxXogdATCsa CpeaHeC BpEMA BOCCTAHOBJICHUSA U JUCIICPCHUA BPCMCHU

BOCCTAHOBJIEHUA?

1) Oft“ fit %) dt®
0



2) OJOP(te)dtB;

0
o0 2
3)[@6—Mﬁﬁj1ﬁ%m%
0
. 5 1/2
4) j@g—Mnﬂj'wBNﬁ
0

1.4. Kakue U3 nepedyrcieHHbIX 3aKOHOB paclpe/iesieHus BISIOTCS OTHOIapaMeTpUIECKUMuU?

1) exp (— At );

2) exp(—/ltzj;
3) exp(—itmj;
t —(r =t 2
4) I eXp (T H) T
oN27 _g, 2(72
t (r—t.)?
5) [exp (-t) dr.
2
oN27 20

1.5. Tlo xakum ¢dopmyaaM BBIUMCISIOTCS OIICHKA HMHTEHCHBHOCTH OTKa30B, (YHKIIMH
HEHAJIS)KHOCTH ¥ BEPOATHOCTH UCIIPABHOM pabOTHI AieMeHTa?

N(t) |

DN
2 N—Nm;
N
AN / At
) ——;
N
4) AN / At
N (t)

1.6.B cucreme ¢ HeHarpy>KeHHbIM PE3EPBOM
1. aIeMEHTBI IenATcs Ha OCHOBHBIE U PE3EPBHBIE,
2. Ipu OTKAa3e OJIHOTO JIEMEHTa CUCTeMA MPOJOIIKACT (PYHKIIMOHUPOBATD,
3.271EMEHTHI HE JENIATCA Ha OCHOBHBIE U PE3EPBHBIE,
4. uMeeTcsl KOHTPOJIBHOE U YIIPABJIAIOLIEE YCTPOICTBO,
5. IpH OTKa3€ OJTHOTO JIEMEHTA TPOUCXOJUT OTKA3 CUCTEMBI.
1.7. Kakue u3 NpHUBEICHHBIX HIDKE IOKa3aTeNel SBIAIOTCS YHCIOBBIMH TOKa3aTENIsIMU
PEMOHTOIIPUTOTHOCTH?

1) BEpOATHOCTH BOCCTAHOBJICHUS;

2) cpemHee BpeMsi BOCCTAHOBJICHUS,

3) BepOATHOCTH HEBOCCTAHOBIICHHS,

4) nmucniepcusi BPEMEHH BOCCTAHOBJICHHUS;

5) IJIOTHOCTH BEPOSTHOCTH BOCCTAHOBJICHUS;



6) MHTEHCHBHOCTH BOCCTAHOBJICHHS;
7) cpenHee KBaJpaTU4YeCKOE OTKIOHCHHUE BPEMEHU BOCCTAHOBIICHHS.
1.8. OCHOBHBIMU TOKA3aTEIISIMU HAJCKHOCTH IIPOIPAMMHOTO 00ECIICYCHHUS M OTICIBHOM MPOrpaMMbl
SBIISIFOTCSI:
1) QyHKUMSHEHAICKHOCTH;
2) VHTEHCHBHOCTHOTKA30B;
3) dyHKUMSIHAICIKHOCTH;
4) cpenHsasHApAOOTKAHAOTKA3;
5) IUIOTHOCTHBEPOSTHOCTHOTKA3A,
6) ramma-pecypc.
1.9. Tlpum aHanmM3e CJIOXKHBIX aBTOMATH3MPOBAHHBIX CHUCTEM B KayeCTBE KpHUTEPHUS
3¢ (HEeKTUBHOCTH 0OBIYHO MPUHUMAIOT CJICYIOIINE MOKa3aTeNu:
1) TEXHUKO-9KOHOMUYECKHUE;
2) 5proHOMHUYECKHUE;
3) TeXHOJIOTHYECKUE;
4) uadopmalOHHbIE.

Yacte I1. 3axanue ¢ BLIOOPOM OJTHOTO0 BEPHOI'0 OTBETA

U3 npeonoscenHbIX 6apuanmos omeemos gvlbepume moabKo 00UH 8EPHbIU 8APUAHI.
2.1. Kakoit W3 mnpuBeACHHBIX (YHKIIMOHAIBHBIX ITOKa3aTelieil HAaIe)KHOCTH SIBISTFOTCS

¢byHKIMEeN HeHaIe)KHOCTH ?

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

d
3) f(t)=%;

f
1) At) :%.

2.2. Tlo xakoii opMyIie onpeaesnsieTcsi CpeJHEro BpeMEeHU BOCCTAHOBIICHUS ?

1 N
1)—th,
N 21
N 6
2)—21:1
N—1j:1J
2
) 7 %/ B _.B
N=1 =\t k)
2
7 N B
4 N A
J=1 "




7 N P
6) | — Z
N-1,=1 /
2.3. Kakoe w©3 yKa3aHHBIX pacHpeleNieHHI SBISETCS YCEUCHHBIM HOPMAIbHBIM
pacmnpeneneHuemM?

1) exp(— ﬂ.t);
2) exp(— itzj;
3) exp(— /Itmj;
t -\t -t 2
4) J‘ exp ( H) T,
ONET _ 20‘2
2
c t —\r -t
5) [exp ( 2” ) dr.
ONeZ 20
2.4. ]Jlns Kakoro W3 TEPEYUCIICHHBIX 3aKOHOB pacIpelelicHHus crpaBemBa (hopmyna
t[-(-t,)
jexp n dz.?
o2 262
. BeiiOymna;
. Penes;
. DKCTIOHEHIMAJIbHOE;

YCE€YCHHOC HOPMAJIBHOC.

1
2
3
4. HopwmansHoe;
5.
2.5. Tokaxxute GopMyny 115l BBIYUCICHHSI OIICHKH CPEIHEr0 KBaJPaTHUYECKOTO OTKIIOHCHUS |

1 N
1) — X tj;
N i1

L N .
Z)szl(tj _fH) :

2.
)N—ljzl( fH) ;

1 2
4) N—ijzl( fn)-

2.6.Ykaxure IpaBHUJIIBHOC ONIPCACIICHUEC CUCTCMbI B TCOPHUU HAICKHOCTU:

1. cucrema MOXeET ObITh pa3aciicHa Ha 4acCTHu,
2. CHCTEMa COCTOUT M3 OOJIBIIOrO YHCIIa 9JICMCHTOB,
3. cHCTeMa COCTOUT M3 ABYX U Ooinee QJICMCHTOB,



4. cucreMa COCTOUT M3 HECKOJBKUX (JIBYX U 00Ji€€) B3aMMOCBS3aHHBIX DJIEMEHTOB.
2.7. Kakast u3 mpuBEACHHBIX HIKE (GOPMYI I HHTCHCUBHOCTH OTKa3a HEPE3epBUPOBAHHOMN

CUCTEMBI, COCTOSIIIEH U3 M 3JIEMEHTOB ¢ QYHKIMSIMHU Haae)KHOCTH P j (t) =exp (— A jt)), j=1..,m,

SIBJISIETCS] HEBEPHOM?
LA =4 +A2 +..+ Ay
2. A =41 4A2 - Ay

1

A, =,

o m

I I Pj ()t

0j=1

1 1 1
4, Ac=—+ +..+ .

1 12 Uum

2.8. Ilnan npoBenenus sxcnepumenta [NVr] mpenxycmarpusaet:

1. ucneitanue N 371€MEHTOB ¢ 3aMEHOM OTKAa3aBIIMX U 3aBCPIICHUC 3KCIICPHUMCHTA

IOCJIe 0OTKaza I DJJIEMCHTOB,

2. ucnbiTanne N 3JeMeHTOB 0€3 BOCCTAHOBJIECHHUS OTKAa3aBIIMX U 34aBCPIICHUC

OKCIICPUMCHTA B SaHaHHBIﬁ MOMCHT BPpCMCHH T3,

3. ucneiTanue N »jaeMeHTOB 0€3 BOCCTAHOBJICHMS OTKa3aBIIUX U 34aBCPIICHUC

IKCIICPUMCHTA B SaﬂaHHLIﬁ MOMCHT BPpCMCHH Ta,

4. ucnpiTanue N 3JIEMEHTOB ¢ 3aMEHOM OTKa3aBIIMX U 3aBCPIICHUC SKCIICPUMCHTA B

3a/ITaHHBI MOMEHT BPEMEHH | 5,

2.9. Jlns TOBBINMICHHWS HAISKHOCTH SJEMEHTa C OTKa3aMU THITA «OOPBIB)»

3aMBIKAHUEC) IIPUMCHSAIOT!
1. nmapaljiCJIbHOC COCAUHCHUC DJICMCHTOB,
2. IOCIC10BAaTCIBbHOC COCAMHCHHUE JJICMEHTOB,

3. napalsICJIbHO-TIOCIIEA0BATCIIbHOC COCANHCHUEC DJICMCHTOB.

U «KOPOTKOE

2.10. Haubonpiiee KOIUYECTBO OMMOOK HAKAIJIMBACTCS B MPOrPAMMHOM OOECIEYCHHH K KOHILY

JTana
1) pa3pabotka crienuuKaImii;
2) npoextupoBanue I10;
3) KoAMpPOBaAHUS MPOTPaMM;
4) oTiajzka OTAEIbHBIX MporpaMM Ha IBM;
5) otnanka Bcero I10;
6) TMHAMHYECKOE TeCTUPOBAHUE.
2.11. Cepuiinbie TCA umeroT ko3 PHUIHEHT TOTOBHOCTH, PaBHBIN
1) 0.5-0.7;
2) 0.6-0.8;
3) 0.7-0.9;
4) 0.8-0.9.
2.12. Tlo ckopocTH W3MEHEHHS TMapaMeTpPOB TEXHHUYECKUX
BO3HMKHOBEHHUS OTKa3a 0TKa3bl JENATCS Ha
1) BHe3aIHbI€ U MOCTENIEHHBIE;
2) NOJHBIE U YACTUYHBIE;
3) SIBHBIE U CKPBITHIE.

Yacre |11. 3axanue Ha viopsiioyeHne OTBETOB

CpenCTB

A0 MOMCHTa



Yemanosume coomseemcmaue mexcoy pa3po3HeHHbIMU YaACAMU YIMEEPHCOCHUs
3.1. YcTraHoBHTE COOTBETCTBHE MKy OKa3aTeIsIMU 0€30TKa3HOCTH U (OpPMYJIaMu:

1) craTucTHyecKass MHTEHCUBHOCTb OTKa3a 2) N1t
N
2) craTuctiueckas QyHKIHS HAISKHOCTH 5) N-Nt)
N
3) cratuctrueckas (yHKIHS HCHAIS)KHOCTH 5) AN / At
N
4) craTUCTHYECKas INIOTHOCTh BEPOSITHOCTH OTKA30B AN / At
"N

3.2. YCTaHOBUTE COOTBETCTBHE MKy PEKUMOM PE3EPBUPOBAHUS U 3HAYCHUEM CpeAHEH HapaOOTKU

J0 OTKa3a CUCTEMBI:

1) HeHarpyKe€HHBIN («XOJIOIHBII) a) HU3Kas
2) Harpy>KE€HHBIH («ropsiuniiy) 0) HauOoJbIIAs
3) obnervyeHHbli («TeIbIi) B) CpenHss

3.3. YcTaHOBUTE COOTBETCTBHE MEXKTy BHJIAaMU OTKA30B U WX OIMCAHUEM:

1) 3aBuCHMBIE
OTKa3bl

a) He UCYe3al0T caMH 1o cele, MOocie TaKOro 0TKa3a 3JIEMEHT 3aMeHsIeTCs Ha
HOBBIN WJIM PEMOHTUPYETCS

2) He3aBHCHUMBbIE
OTKa3bl

6) BBI3BAHBI pa3HbIMU ITIPUYHMHAMMU, IIPU 3TOM BEPOATHOCTE OJJHOBPEMECHHBIM
OTKa30B MPEHEOPESIKMUMO Masia

3) HeyCTOMYMBBIC
OTKAa3bl

B) MOTYT CaMOTIPOU3BOJILHO MCU€3aTh, a 3aTE€M BOSHUKHYTh CHOBA, T.K. UX
MpUYMHA HE YCTpaHEeHa

T') BBI3BaHBI OJTHOW IPUYUHON

3.4. YcTaHOBUTE COOTBETCTBHE MEXKIY pe3yJbTaTaMU MPOBEICHUS KOHTPOJIbHBIX MCIBITAHUHN, €ClU
OCHOBHBIM KOHTPOJHMPYEMBIM MOKa3aTesleM HaJle)KHOCTHU 3JIEMEHTa SIBIISIETCS CpeaHssi HapaOoTKa 110

OTKa3a:
1) t, > fg a) MapTus 3JICMEHTOB OTKJIOHSIETCS KaK HeHAJIC)KHAsI
2) foct p 0) HEOOXO0IMMO TIPOJIOJIKUTh UCIIBITAHUS HA PACITUPEHHOM BBIOOPKE
H H

9JICMCHTOB

3) i, e [t%,th ]

B) mapTusA 3JIEMCHTOB IIPUHUMACTCS KaK HaACXKHasd

Bapuant Ne3

Yacrte 1. 3a1anMe ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

s npeaﬂOJfCQHHblx 6APUARMOE OMEENO6 6b16epume HECKOJIbKO 6€EPHbIX.
1.1. Kakue wus MNPUBCACHHBIX HUWXKCE MokazaTelieil SBISIOTCS YHCIOBBIMU TMOKa3aTelIsIMU

PEMOHTOIPUTOAHOCTU?

1) BepOSTHOCTH BOCCTAHOBJICHUS,
2) cpenHee BpeMsi BOCCTAHOBIICHHS;
3) BEpOSTHOCTH HEBOCCTAHOBJICHUS;
4) nucniepcusi BpeMEHH BOCCTAHOBIICHHS,
5) MJIOTHOCTH BEPOSTHOCTH BOCCTAHOBJICHUS;
6) WMHTCHCHBHOCTb BOCCTAHOBJICHUS;
7) cpenHee KBapaTHUECKOE OTKIOHCHHE BPEMEHHU BOCCTAHOBJICHHS.
1.2. Kakuie U3 nepedyrcieHHBIX 3aKOHOB pacrpeieNieHus BISIOTCS ABYXIapaMeTPUIECKUMuU?

1) exp (— A );




2) exp(— /1t2 j;

3) exp(—itmj;
t (7=t 2
4) I eXp (T H) T
oN2rx _, 202
2
c t [-(c-t
5) [exp M dr.
oN27 262

1.3. Tlo xakoii hopmyre BEIUMCIIAETCS cpenHss HapaboTKa 10 0TKa3a?

1) ofot f(t) dt;
0

o0

2) [(t-M[1)? 1 d;
0

o0
3) [P(t)dt.

0

1.4. Kakue U3 KOMIUIEKCHBIX TTOKa3aTeNnel HaJIe)KHOCTHU SBISIFOTCS (DyHKIIMOHATBHBIMU?

1) BEpOATHOCTH TOTO, YTO DIEMEHT pabOTOCIOCOOCH B 000K MOMEHT BpeMeHH t;

2) BEpOSTHOCTH TOTO, YTO DJIEMEHT PabOTOCIIOCOOEH B «yIaICHHBIN» MOMEHT BpeMEHH {;

3) BEpOATHOCTH TOTO, YTO DIEMEHT HEPAOOTOCIIOCOOEH B JTIF000H MOMEHT BpeMEHH t;

4) BepoSATHOCTH TOTO, YTO HJIEMEHT HEPAOOTOCTIOCOOCH B «yIAJICHHBII» MOMEHT BPEMEHH t;

5) mons BpeMeHH 0€30TKa3HOM pabOTHI dIIEMEHTa OT OOIIEH UIMTEIBHOCTH — €ro
IKCILTyaTallHH;

6) oTHoOIIEeHHE cpeAHeill HapaOOTKH 10 OTKa3a K CyMMe CpeaHeld HapaOOTKH 0 OTKa3a U
CpEIHEro BPEMEHHU BOCCTAHOBJICHUS;

7) OTHOIIEHHE CPEJHET0 BPEMEHH BOCCTAHOBJICHHS K CyMMe CpejiHeil HapabOTKH 10 OTKa3a
Y CPEIHEr0 BPEMEHHU BOCCTAHOBJICHUSI.

1.5. Ilo xakum ¢opMmynaMm craeAyeT BBIYUCIATH KOIPPUIMEHT TPOCTOS MpU

o 6
OKCIIOHCHIHUAJIBHOM paCpCACIICHUN CIIYyYauHbIX BEJIMYNH TuT"?

Ojoexp (— At )dt

1) L :
fexp(— at)dt + [exp(— st )dt
0 0
[exp(— ut)dt
2) L :

o0

o0
[exp(= At)dt + [exp(— st )dt
0 0



1/

3) ———;
1/ A+1 u

1/

1/ A+1 u
A

5 —;

A+ u

6)
A+ u

1.6. Cpennsas HapaOoTKa 10 OTKa3za O€3bI30BITOYHONM CHUCTEMBI U3 M 3JIEMEHTOB C
MHTEHCUBHOCTSIMU 0TKa30B A =1/t, paBHa:

1
C .
L6=——;
m-A
t
C H .
246 =",
m
3. t2=tH .m;

0
4. tfl = J.e_m%'tdt.
0

1.7.B cucreme ¢ Harpy€HHbIM PE3€PBOM
1. aIeMEeHTHI IeNITCS Ha OCHOBHBIE U PE3EpPBHBIE,

2. pH OTKa3e OJHOTO AJIEMEHTa CUCcTeMa MPOA0JIKaeT GyHKIIMOHUPOBATbD,
3.37IeMEHTHI HE JIENATCA Ha OCHOBHBIE U PE3EPBHBIE,

4. uMeeTcsi KOHTPOJIBHOE U YIIPABJISIONIee YCTPOICTBO,

5. mpu 0TKa3e OJIHOTO JIEMEHTA MPOUCXOTUT OTKA3 CUCTEMBI.

1.8. IIpocThie cCUCTEMBI TIPH OTKA3¢ 3JIEMEHTA

1) HOJHOCTBHIOTEPSIOTPAOOTOCIOCOOHOCTS;

2) TPOJOJDKAIOT BBIMIOJIHATH CBOM (DYHKIIMHU, HO C TIOHMXCHHON 3()()EeKTUBHOCTHIO;

3) MPOJOIDKAIOT BBIMIOJIHATH CBOM (DYHKIIMH B TIOJIHOM 00bEME, €CITM OTKA3aBIINKH SJIEMEHT

3ape3epBUPOBaH.
1.9. Tlo xapakrepy yCTpaHSHHUsI Pa3JIMYAIOT CICAYIOUINE PA3HOBUIHOCTH OTKA30B:

1) nonHele;
2) yCTOWYMBBIE;
3) yacTUYHBIE;
4) camoycTpaHsomecs;
5) nepemerxaromuecs.

Yacrtp I1. 3aganue ¢ BLIOOPOM 0THOT'0 BEPHOI'0 OTBETA

U3 npednosicennvix sapuanmos omeemos evibepume moabKo 0OUH GEPHbIL BAPUAHI.
2.1. Tlo xakoit ¢opmyne ompenenseTcs HECMEIIeHHas OIleHKa TUCTIePCHU BpPEMEHH
BOCCTAHOBJIEHUA?



1 N
1. _Zti’
Nj=1
1 N
2 —Ztgj;
N—lj:]_
2
1 N
e L
N_lj=1 ] H
1 N 8 8 ?
Sl I I et A
Nj:]- ] H
1/2
1 N 2
5. | = X[t —¢° ’
Nj=1 J H
1/2
1 N 2
6. | —— X | —¢
N—1J:1 J H

1) exp(— ﬂt);

2) exp(— A j;
(

3) exp —itmj;
2
1 t —\r -t
4) [ exp ( ZH) 7;
oN2r _, 20
L —\r -t 2
5) [exp (e -t) dr.
o27 202
2.3. Jlns Kakoro W3 IIEPEUYMCIICHHBIX 3aKOHOB pacrpeeeHus CcrpaBemmBa (opMysia
m
Pt)=e Xt 9
6) BeiiOymia;
7) Penes;

8) DKCIOHEHIHATIBHOE;
9) HopwmanbHoe;
10) yceueHHOE HOpMAJILHOE.
2.4Ilo xakoil W3 TPHBEACHHBIX (OPMYN HAXOIHUTCS IUIOTHOCTH BEPOSITHOCTH IS
pacnpenenenus Penes?

6) exp (— At );
7) Aexp (— At );



2
1 0 —(t-t,) ;
02
O

8)

o2

9) 24t.

2.5. Tokaxxute popMyiy AJsi BBIYMCICHHS OLICHKH CpeHel HapaOOTKH 10 OTKa3a:

2.6. Kakoit a3;ieMeHT MpoCTO# CHCTEMBI HAa3bIBAETCSI OCHOBHBIM?

1. 0TKa3 KOTOPOTO HE MPUBOAMUT K OTKA3y CHCTEMBI;
2. O0TKa3 KOTOPOTO HE MPUBOIHUT K OTKAa3y CHCTEMBI, HO YXY/AIIAET €€ HaJIe)KHOCTh;
3. oTKa3 KOTOPOTO MPHUBOJAUT K OTKA3y CUCTCMHEIL.
2.7. Tlo xakoi ¢opMmysie ytoOHee BCEr0 HaX0AUTh HapaOOTKy 0 OTKa3a HEPEe3epBUPOBAHHON
CUCTEMBI, COCTOSIIEH U3 M 3IIEMEHTOB ¢ (GYHKIUSIMH HaJIe)KHOCTH P j (t) =expl— 1 j t)), j=1..,m?

o0
Ly = [Pc(t)dt;
0
o0 m
2. ¢ = [exp| - X Ajtdt;
0 j=1
1
Cc _ .
3.t = - :
2 Aj
j=1
4,01
Z -
j:]_tHj

2.8. CucreMa ¢ MHIMBUAYAJBHBIM PE3EPBOM [0 CPAaBHEHHIO C CHCTEMOW C TIpyNIOBBIM
pe3epBoM

1) Oosee HaEeKHA,
2) MeHee HaJIe)KHa;
3) 0JIMHAKOBBI IO HAJIEKHOCTH.

2.9. IInan nposeaeHus sxcnepumenta [NV T,] npeaxycmaTpuBaet:



1. ucneitanue N 3J€MEHTOB C 3aMEHOM OTKa3aBIIMX W 3aBEPILICHHUE IKCIIEPUMEHTA
IIOCJIC OTKa3a I JJICMCHTOB,
2. ucnbiTanue N »71eMEHTOB 0€3 BOCCTAHOBIICHHMS OTKAa3aBIIMX U 3aBEpIICHUE
AKCTIEPUMEHTA B 3aJJaHHBIII MOMEHT BPEMEHHU 1 ,,
3. wucneitanue N dieMeHTOB 0€3 BOCCTAHOBJICHHSI OTKa3aBIIUX H 3aBCPIICHUC
AKCTIIEPUMEHTA B 3aJJaHHBIII MOMEHT BPEMEHHU | »,
4. ucnipiTanue N AJI€MEHTOB C 3aMEHON OTKAa3aBIIUX M 3aBEPIICHUE IKCIIEPUMEHTA B
3a/IaHHBI MOMEHT BPEMEHHU | ».
2.10. CnoxHBIE CHCTEMBI ITPH OTKA3€ JIIEMEHTA
1) TOJHOCTBHIOTEPSAIOTPAOOTOCIIOCOOHOCTS;
2) TPOJOJDKAIOT BBIMOJIHITH CBOM (DYHKIIUH, HO C MOHIKEHHOM 3 (HEKTHBHOCTHIO;
3) TPOJOIKAIOT BBIMOJHSITH CBOU (DYHKIIUH B TIOJTHOM 00beMe, €CITH OTKa3aBIIHA JICMEHT
3ape3epBUPOBAH.
2.11. HopmainbHOE pacripesiesieHre MPUMEHUMO JIJIsl OIIMCAHUS MOJI0KUTEIbHBIX HapaOOTOK Ha OTKa3
TOJIBKO B Ciy4asiX, KOrjaa
1) t,, <20,
2)t, 2(2-3)0;
3) t, <30.

2.12. Tlpu dKCTIOHEHIIMATBHOM pacIpeesieHHH HapaboTOK KakJI0To 3JIEMEHTa JI0 0TKa3a HapaboTKa
BCEH PE3epBUPOBAHHON CHCTEMBI

1) TakxKe MMeeT IKCIOHEHIHAIBFHOE PacIpeieiCHHE;

2) He UMEeT PKCIIOHEHIIMAIBHOE PacIpeieIeHHE.

Yactp 111. 3aganue Ha ynopsiioueHyie 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHbIMU YACMAMU ymeepofcdeﬂuﬂ
3.1. YcTaHOBUTE COOTBETCTBUE MCKIY BUAOM paclpCACICHUEM U KOJIMYECTBOM IMapaMETPOB:

1) pactnpenenenue Penes a) OJJHOMIapaMEeTPUIECKOe

2) HOpMaJbHOE pacIpeaesieHrue 0) IByXmapaMeTpuIecKoe

3) pacnipenenenue Beitbymia

4) SKCIIOHEHIHAJILHOE pacrpeiesieHue

5) yceueHHOE HOPMAJILHOE paclpeiesieHue

3.2. YcTaHOBUTE COOTBETCTBHE MCKAY JTOKAJIBbHBIMHA TEXHUYCCKUMU CUCTCMAMHU C PaBHOHAAC)KHBIMU
QJICMCHTAMH C SKCIIOHCHIHAJIBbHBIM PACHPCACIICHUCM Hapa6OTKI/I J0 OTKa3a M 3HAa4YCHUECM CpeI[Heﬁ
Hapa6OTKI/I J0 OTKa3a CUCTCMBI:

1) ¢ 2 HarpyXEHHBIMH SJIEMEHTAMH a) f” ~11.83
2) ¢ rpynnoBeiM (OOMIMM) HArpyXXCHHBIM 6) fc ~0.916 f

pe3epBoM " "
3)c uHMBHIyanbHBIM (pa3iebHBIM) PE3EPBOM B) [C =075 l‘

4) ¢ 3 Harpy)KeHHBIMH DJICMCHTAMHU r) iHc -1 5fH

3.3.YcTaHOBUTE COOTBETCTBUE MEXY CUCTEMOM U €€ CTPYKTYpHOM Ha/IeXKHOCTHOM CXeMOil:

1) HepezepBHpOBaHHAs cUCTeMa | )




2) pe3epBUpOBAHHASICUCTEMA 0)

0— — —oo00 | — 000 | —0

34 YcTaHOBUTE COOTBETCTBHE MCXKAY peXKUMaMU PE3CPBHUPOBAHUA M IMOKA3aTCIIAMU KadeCTBa
pE3EPBUPOBAHHOMN CUCTEMBI:

1) Harpy>KeHHBIH pe3eps a) SKCITyaTallMOHHbBIE 3aTPAThl CPEAHNE
2) o0neruyeHHbIN pe3epB 0) cpenHsisi HapaObOTKa 10 OTKa3a HauOOJIbIIIast
3) HarpyXeHHBIN pe3epB B) BpeMs ITPOCTOSI OTCYTCTBYET

T') OKCIUTyaTaI[MIOHHBIC 3aTPAThl BEJINKA
1) K03hOUIIMEHT TOTOBHOCTH HU3KHUMA

€) cpenHss HapabOoTKa JI0 OTKa3a CPeTHss
) SKCIUTYaTaIlMOHHBIC 3aTPAThl MAJIbIC
3) K03 GUITMEHT TOTOBHOCTHU CPEIHUIMA

M) cpenHsis HapaOoTKa JI0 0TKa3a HU3Kast
K) KO3(hpHUImeHT roToBHOCTH 00JIBIION
J1) BpeMsl TPOCTOST MaJIo

M) BpEMsI POCTOST BEJTMKO

Bapuant Ne4
Yacrte 1. 3ag1anue ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

U3 npeodnosicennvix 6apuanmos omeemos ebloepume HeCKOIbKO 6ePHbIX.
1.1. Kakue 3aKoHBI pacmpejieiieHus BEPOATHOCTEH HanOoJiee IHMPOKO MPUMEHSIOTCS IS
ONMCaHUs MOBEACHUS CIIy4ailHO# Benu4uHbI 17

2) HOpPMAJbHBII;
3) Ilyaccona;
4) PaBHOMEPHBIIi;
5) ycedeHHbII HOpPMaJbHBIN;
6) morapupMUYECKHT HOPMAJIbHBIN;
7) DKCIIOHEHIHAJIbHBII;
8) BeiiOymna;
9) Penes;
10) Jlamunaca;
11) OMHOMHHAJIBHBIH.
1.2. JIna kakux 3aKOHOB paclpeesieHns] XapaKTepHbl Tpaduku, MpUBeACHHbIE Ha PUCYHKAX



1,27

1)
2)
3)
4)
5)

1.
2.
S.

=W e

Hepese

BeiiOymna;

Penes;
OKCIIOHEHIIHAIBHOE;
HopmansHoe;
YCEYEHHOE HOPMAJIbHOE.

y

i /P(t) f(t) 1 ro f
t

v

Puc.1. 3aBucumoctu P(t), f(t),A(t) Puc.2. 3aBucumoctu P(t), f(t)

1.3. Kakue u3 KOMIUIEKCHBIX TOKAa3aTeled HaleKHOCTH SBIISFOTCS YUCIOBBIMU?

1)BEpOSATHOCTB TOTO, YUTO AJIEMEHT pabOTOCIOCOOCH B JIFOOOH MOMEHT BpeMeHH t;
2)BEPOSITHOCTH TOTO, YTO DIIEMEHT pabOTOCIIOCOOCH B «ydaleHHBII» MOMEHT BPEMEHHU

3)BepOATHOCTH TOTO, YTO JIIEMEHT HEPAbOTOCIIOCOOEH B JTIF000I MOMEHT BPEMCHH t;
4)BEepOSATHOCTH TOTO, YTO 3JCMEHT HEpPabOTOCIMOCOOCH B «yTalCHHBIN» MOMEHT

BpEMEHU {;
5)noas BpemeHH 0€30TKa3HOW pabOTHI 3JeMEHTa OT OOIIEH UINTCILHOCTH €ro

JKCIUTyaTal1H;
6)oTHOIIIEHHE cpeHeH HApaOOTKH JI0 0TKa3a K CyMMe CpelHel HapaOOTKH 70 OTKa3a

U CPEHEr0 BPEMEHU BOCCTAHOBJICHUS;
7)OTHOIIIEHHE CPEHEr0 BPEMEHH BOCCTAHOBICHUS K CyMME CpeIHEW HapaOOTKH 10

OTKa3a U CPEJHEr0 BPEMEHU BOCCTAHOBJICHHUS.

1.4. Kakas cucrema Ha3bIBa€TCs MPOCTON?

coacpiKamad HEOOJIBIIIOE KOJIMYECTBO 3JICMCHTOB,

JUI1 KOTOPOU JIETKO IMOCTPOUTH CTPYKTYPHYIO HAJIEKHOCTHYIO CXEMY;

JUIA KOTOPOM MOKHO BBECTH (OPMAIM30BAHHBIE MOHATHS «PabOTOCMOCOOHOCTH» U

«OTKa3»;

ITIOBEACHUC KOTOpOﬁ MOHO OIIMCaThb TaKHUMH XK€ (bYHKHI/IOHaHBHLIMI/I u

2 .
YUCJIOBBIMU TTOKA3aTEIISIMU (Pj (t),Qj (t), fj (t),ﬂ,j (t),tHJ-,c;j 15 ) j=1..,m,

KaK " 1JIsd 3JIEMCHTA.
1.5. Kakoii aneMeHT mpocToil cUCTeMbI Ha3bIBaeTCsl M30BITOYHBIM (pPE3epPBHBIM)?

OTKa3 KOTOPOI'O BbI3BIBACT OTKA3 BCeM CUCTCMBEI,

OTKa3 KOTOPOTO HE BJIUACT HA pa6OTOCHOCO6HOCTL CUCTCMBI,

OTKa3 KOTOPOIO HEC MPUBOAUT K OTKA3y CUCTCMBI,

OTKa3 KOTOpPOro HC MIPpHUBOAUT K OTKa3dy CHCTCMbI, HO YXyJAIIacT ¢cC

HaaACKHOCTD.
1.6. Kakas cTpykTypHas HaJeKHOCTHAas CXeMa TMpPUMEHHMMa JJs  ONUCAHUS
PBUPOBAHHOU (0€3bI130BITOUHO) CHCTEMBI U3 M 3JIEMEHTOB C OTKa3aMU THIA OOPHIB?
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1.7. I[J'If[ MMPpOrpaMMHO-TEXHUYCCKUX CPCACTB aBTOMATHU3allNH aKTYAJIbHBIMH SABJISAIOTCA:
1) moka3zartenu A0JIrOBEYHOCTH;
2) mokasarejau peMOHTOIPUTOTHOCTH;
3) nmokazaTtenu 6€30TKa3HOCTH;
4) mokasareian COXpaHsIEeMOCTH.
1.8. [TpoI0JKUTETEHOCTH MTePHOJIa HOPMATLHOM SKCILTyaTal[ii 3aBUCHUT OT
1) cpokacmyKOBI3JICMEHTOB,;
2) HEAOCTaTKOBMOHTaKa, HAJAJIKHU;
3) HapyIIEHUATPUTPAHCTIOPTUPOBKE;
4) yCIOBHUIIKCILTyaTaIlHH.
1.9. Tlo npu4rHEe BOSHUKHOBEHHS PA3IMYAIOT CICIYIONINE PA3HOBUIHOCTH OTKA30B:
1) KOHCTPYKTHUBHEIC,
2) yCTOMYHBHIE;
3) yacTUYHBIC;
4) mpOU3BO/ICTBCHHEIC,
5) sKcmTyaTanuoOHHbIE.

Yacte 1I. 3a1anue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npednosicennvix 8apuanmos omeemos ebloepume moibko 00UH GepHblll 6APUAHN.
2.1. Jlns Kakoro W3 IEPEYHMCICHHBIX 3aKOHOB paclpeleeHusl crpaBeminBa (opmysa

L - (T -t )2
H
— | exp| ——>2— [dr?
oN2rn —{)o P 267
1)Beiibyimia;
2) Penes;

3) 9KCHOHEHIIMAIILHOE;

4) HOpMaJIbHOE;

5) yceueHHOE HOpPMaJIBHOE.

2.2.Ilo xakoil u3 TmpHUBEIEHHBIX (OPMYT HAXOOUTCA IUJIOTHOCTh BEPOSITHOCTU ISt
HKCTIIOHEHIMAJIBHOTO pacnpeeaeHus?

1) exp(— it);
2) iexp(— ﬂt);
3 L —(t-t,)?

exp :
ov2r 2
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4) 24t.

2.3. Tlo xakoii ¢opmyrne ymoOHee BBIYHCIATH TaMMa-pecypc s SKCIOHEHIUAIBHOTO
pacrpeesieHus Mpy 3aaHHOM Py ,0< P}, <1?
)
1) Pj, =€ ;
AL
2) P7/ = /e ;
3 t,=-h(P, )/ 4
) t, =—t,h(p,)
2.4. Tlo kakoi ¢opmyie He cienyeT BBIYUCIATh KOI(D(OUIIMEHT OTepaTHBHOW TOTOBHOCTH,
eciu ciydaiiHasi BenuunHa T pacmpeneneHa HedKCIIOHEHIIUATBHO ?

1) Koo (to, 1) = K, (to)- exp(-t/t,, )

37

2) Koo (tg.1) = 'EXp(_t/tH);
Uy 1,
U
3) K, (tg.t) = cexp(— At),
A+ u

25. Tlo xakuMm QopMmynam BBIUHCISETCS OIEHKAa Kod(D(UIMEeHTa TPOCTOST  TIO
8 : 6
OKCTIEPUMEHTATTBHBIM  JIAHHBIML j , ¢ i J=1..,N, rne N — uynmcio oOTka30B 3J€MEHTOB, t it

MOMEHTBI OTKa3a U BOCCTAHOBJICHUS?

N
>4
1) 1= ;
N N
j=1 j=1
N
Eltl
2) — 3= ,
N N
j=1 j=1
1 N
N
3) = ,
1 N 1 N
=Xt Y
N j=1 N j=1
1 N
il Zte
N jop !
4)
1 N 1 N
=Xt T
Nij=1 " Nj=1



2.6. Kakoe w©3 NpUBEACHHBIX ONPEACICHUN 3JIEMEHTa B TEPMOJIMHAMHKE SIBISETCS
IIpaBUJIbHBIM?

1. snemMeHT HeJeNuM Ha YacTu;
2. DBIEMEHT MPEeJCTaBISET EAMHOE 1ETI0¢;
3. DIIEMEHT MPEeJNCTABISET SMHOE 1eI0e sl JAHHOM 3a1a4u;
4. BJIEeMEHT €CTh 4acTh CUCTEMBI.
2.7.11o kakoi ¢opmyne HaxXOAWUTCA (YHKIUS HAJACKHOCTH HEPE3CPBHPOBAHHON CHCTEMBEI,

COCTOSIIEH U3 M AIIEMEHTOB ¢ PYHKIMSIMH HAJACKHOCTH P j (t)?

m
L Pe®)=P(t)-Pa(t)-...- Pm (t) = TT Pj(®);
j=1
m
2. P.()=1- TI (1— P; (t))
j=1
2.8.C YBCIIMUCHHUCM YHUCJIA PC3CPBHLBIX 3JICMCHTOB Ha6JIIOJIaeTC$I
1. CHHIXCHUC 3(1)(1)GKTI/IBHOCTI/I PE3CPBHUPOBAHNUA CUCTCMBI,
2. YBCIIMYUCHUC 3(1)(1)6KTI/IBHOCTI/I PE3CPBUPOBAHNUA CUCTCMBI,

3. oTCyTCTBUE U3MEHEHUS d(DPEKTUBHOCTH PE3CPBUPOBAHUS CUCTEMBI.
2.9. Jlns 6e3b130bITOYHOM CUCTEMBI pa3MepHbIe (DYHKIIUU UyBCTBUTEIILHOCTH
1) He 3aBUCAT OT HOMEpa AIIEMEHTA;
2) 3aBUCAT OT HOMEpa dJIEMEHTA.
2.10. Y1para paboTOCIIOCOOHOCTH O3HAYAET
1) orkas;
2) HEUCNIPaBHOCTH.
2.11. Tlpu aBTOMATHM3alM¥ OTBETCTBEHHBIX IPOILECCOB, B YACTHOCTH IOTCHIMAIBLHO OIMACHBIX
TEXHOJIOTUYECKUX TPOIECCOB, CTPEMSTCS OOECIeYNTh B OCHOBHOM 3a CUET MOYTH MI'HOBEHHOTO
BOCCTAHOBJICHHSI KOO(PHUIIMEHT TOTOBHOCTH, PABHBIH
1) 0.75-0.8;
2) 0.95-0.98;
3) 0.8-0.9;
4) 0.85-0.95.
2.12. Tlpu 3KCIIOHEHIIMAIBHOM pacIipe/ieiecHUH HapaOOTOK KaXKJIOTO AJIEMEHTa JI0 0TKa3a HapaboTKa
BCEH Hepe3epBUPOBAHHOW CHCTEMBI
1) Tarx)xe UMeeT IKCIIOHEHIMATIBHOE PACTIPEICIICHHUE;
2) HE UMEET FKCIIOHCHITUAILHOE PaCIpe/IcIICHHE.

Yacte |1l. 3aganue Ha yiiopsiioueHHe 0TBETOB

YCmaHogume coomeemcmeue Meafcdy PA3PO3HEHHBIMU YACMIAMU yl’}’l6€p9f60€HM}l

3.1. YcraHOBHTE COOTBETCTBHE MEXIY PEKUMOM DPE3EpBHPOBAHHS M 3HaueHHUEM Kod(dduimenrta
TOTOBHOCTH CUCTEMBI:

1) HeHarpyXeHHBIN («XOJIOIHBII) a) CpeaHUi
2) Harpy>KEHHBIH («ropsTaniiy) 0) HaUMEHBIIHHA
3) obnerueHHbIN («TETUTBINY) B) 00JIBHOM

3.2.YcTaHOBUTE COOTBETCTBUE MEXAY KOMIUIEKCHBIM IIOKa3aTeleM HaJeKHOCTH U
bopmynamu:



1) ko3 durnment mpocros N g

2) k03¢ pumeHT roTOBHOCTH N

3.3. YcTaHOBHUTE COOTBETCTBHE MEXKIY PEKHMAaMHU PE3ePBUPOBAHMS MPOTPAMMHOTO OOECTICUCHUS U
UX OIMCAHUEM:

1) BpemeHHOE a) 3aKJIF0YaeTCs B AyOJMPOBAHUH UCXOIHBIX TAHHBIX X€X, MIPOTOHE
IPOTPaAMMHOTO 00ECTICUCHHS C Y TIOCJICYIONIEM aHaJIN3e Pe3yabTaToOB

2) nHbOopMaIIMOHHOE 0) 3aKJTI0YAETCs B PEIICHUH 33J1a4M C OJIMHAKOBBIMU WCXOIHBIMU JaHHBIMHU
Ha JIBYX MPOTPAMMHBIX 00ECIICUCHUSIX U MOCIICAYIOIIEM aHaTN3e
pe3yabTaTOB

3) nmporpaMMHoOe B) 3aKJIFOYACTCS] B PEUICHUH 33/1a49H C OJJTMHAKOBBIMU UCXOIHBIMHU JTAHHBIMHU

Ha IBYX 9BM ABYMA HE3aBUCHUMO HAIITMCAHHBIMHU ITPOrpaMMHBIMU
oOecrneyeHUsIMH 1 IMOCJICAYIOIMIEM aHAJIN3E PE3YJIILTATOB

4) nporpaMMHO- T') 3aKJIF0YAETCsl B IPOrOHE IPOrPaMMHOT0 00eCIeYeHUsI ¢ OIMHAKOBBIMU
TEXHUYECKOE UCXOJHBIMU JAHHBIMU U MOCIIEAYIOUIEM aHaJlu3€e Pe3yIbTaToB

3.4.YcTaHOBUTE  COOTBETCTBUE  MEXIY  MoKazareneM  3((EeKTUBHOCTH  pe3epBUPOBAHUA
MaXOPUTAPHOM CHUCTEMBI U YHCIIOM €€ JIEMEHTOB!

1) mpu <ty (P(to ):0_5) a) BBEJCHHE «TOJIOCYIOLIUX) DJIEMEHTOB B MAKOPUTAPHYIO CUCTEMY HE
U3MEHSET €€ HAJIE)KHOCTh

2) npu >t (P(to ):0_5) 0) BBE/ICHUE «TOJIOCYIOIINX» SJIEMEHTOB B MAXOPUTAPHYIO CUCTEMY
MOBBIIIAET €€ HAJIEXKHOCTh

6) BBCACHHUC «T'OJIOCYIOLIUX> DJICMCHTOB B MA)KOPUTAPHYIO CUCTEMY
CHMXXACT €€ HAACKHOCTD

Kpurepun onenkn
Ilpu omueHKe pe3ynbTaTOB BBINOJHEHHS TECTOBBIX 3aJaHU B paMKax JTUCHUTUIAHBI
«Jl[narHocTHKa M HA/IS)KHOCTh aBTOMATU3UPOBAHHBIX CHCTEM» HCIOJIB3YETCSl PEUTHHIOBAsI CUCTEMA.
CoriacHO peHTHHTOBOH CHCTEME OIICHKa PEe3yJabTaTOB TECTHPOBAHHS (POPMUPYET TEKYLIHH PSHTHHT
R™. MakcumanbHOe 3HaueHue oueHKH paBHO 4 0. Tect cumraercs MPONICHHBIM, €CITH CTYICHT
MOJTyYMJI 32 HETO He MeHee — 3 0.
Kpurepuu olleHKH npeacTaBieHbl B Ta0.

Kpurtepun oneHKH TeCTHPOBAaHUSA KoanuecrBo 6a/108

Yacts |. 3aanne ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-1




Yacrts Il. 3amanue ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA 0-2
Yacrts |ll. 3ananue Ha ynopsiioueHre OTBETOB 0-1
NTOI'O 0-4
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