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Ilepeuenv komnemenyuii U UHOUKAMOPOB8 OOCMUINCEHUA KOMNEMEHYUIL C YKA3ZAHUEM IMAN08 (opMupoeanus 6 npoyecce 0C60eHUs
OUCUUNIUHDL
Kommerenusi:

[TK-2 Crioco6eH K Ompe/IeNIeHUIO TIeJIeCO00pa3sHOCTH aBTOMATH3aIH MTPOIIECCOB YIIPABJICHUS, K pa3paboTke HHPOPMAIMOHHOTO 00eCTieUeHUs
ABTOMATHU3UPOBAHHOW CUCTEMBI YITPaBJIEHUS MPOU3BOJICTBOM U 33JJaHUI HA TPOCKTUPOBAHNE OPUTHHATBHBIX KOMIOHEHTOB ACVYTI, K KOHTPOJIIO BBOJA
€€ B JICMCTBHE U JIKCILTyaTalluu
NHnukaTopsl TOCTHKEHUST KOMIIETEHIINN

[IK-2.1 3naer MeTonpl MPOCKTHPOBAHHS OTACIBHBIX OJIOKOB M YCTPOWCTB CHCTEM aBTOMAaTH3allMM W BHIOMpAaTh CTaHAAPTHBIC CPEICTBA

BBEIYMCIIUTEIbHON TEXHUKH JJIA DPOCKTUPOBAHUS CUCTEM aBTOMATHU3AlMU B COOTBETCTBUH C TCXHUYCCKUM 3aJITaHUEM ,

Huouxamoput Imansl hopmuposanus 6 npoyecce 0C60eHUA OUCUUNTUHBL
oocmudiceHus Jlekuyuu Ilpakmuueckue Jlabopamopnoie 3anamusn Kypcoeoit npoexkm Haumenosanue
KomnemeHyuu 3anamus, 1a60pamopHblii (paboma) OUEHOUHO020 cCpedcmea
nPAKmMuKym
TIK-2.1, [IK-3.1 Tema 1-9 He npedycmompenut Jlaé6. paboma 1-7 He npedycmompenut Tecmuposanue, nao.
paboma




Ilepeuenv oyenounvlx cpedocme no oucyuniune (Mo0yo)

Texkyuuii pedTHHT
JIab. paboTa bann
Nel 8-15
Ne2 9-14
Ne3 9-14
Ned 9-14
Ne5 9-15
Ne6 8-14
Ne7 8-14
TectupoBanue 0-4
NTOTI'O 60-100




Illkana ouenueanusn

Mudposoe
BbIpa)KeHHe

BripaxkeHue B
Oasnax:

CioBecHoe
BbIpaKeHH e

KpHTepHH OLCHKHU UHAUKATOPOB JOCTHKCHUS IIPU (])opMe KOHTPOJISI:

3avueT

5

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 3aJlaHUs BBHINIOJHEHBI, KAYECTBO WX BBIMONHEHUS JIOCTATOYHO BbICOKOe. CTYAEHT TBEpIO 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

3ammra
1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
YyMEHHE W BIaJIeHuEe 00ydYaromerocs
u3JaraTh CyTh IOCTABICHHOW 3aJayH,
CaMOCTOATEIHHO MPUMEHSTh
CTaHJIAPTHBIE METOJBI TOCTABICHHOMN
3aa9u c UCTIOH30BAHUEM
uMemIIeiicss  mabopatopHoil  0aswl,
NPOBOJIUTh  aHAINW3  TOJXYYCHHOTO
pe3yabpTara paboTHhL. Moxet
BBITIOJHATBCS B MHJIUBUIYATLHOM
TOPSIKE WITM TPYNTION 00ydaroNiXCsl.

Tembl
1a00paTOPHBIX
pabor.

Tect

Cucrema CTaHJAPTU3UPOBAHHBIX
3aJlaHUH, IIO3BOJISIOLIAS
aBTOMATU3UPOBATh poLEnYPY
U3MEPEHUs] YPOBHs 3HAHUM U YMEHUU
oOyyarorierocs.

donn
3aJIaHuN
MPOBEJCHUS
HUTOT'OBOI'O
TECTUPOBAHUS IO
JUCLMITINHE

TECTOBBIX
IS




MHMWHOBPHAVYKHU POCCHUHN
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxyromem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hampasiieane noaroroku: 27.03.04 YnpapieHue B TEXHUYSCKUX CHCTEMAX
[Ipoduns: CucreMbl U cpe/icTBa aBTOMATHU3AIMH TEXHOJIOTMYECKUX TPOLIECCOB

Y4eOHBIM TUIAHOM TIO HampaBiieHWto noarotoBku 27.03.04  VYupapiieHWe B TEXHHUYECKHX
CUCTEeMaXx ISl 00YJarOIIMXCs MPEAYCMOTPEHO MPOBEICHUE JTA00OPATOPHBIX 3aHATUN TIO JUCIUTIIIMHE
«HanexHOCTh CHCTEM aBTOMATHU3ALAN.

JlaGopaTopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCSA B y4eOHBIX Jaboparopusx kadeapsl 0e3
UCIOJIb30BAHUS CIIELUAIBHOTO 000pYyI0BaHUS.

Henp mnpoBeneHuss ngaboOpaTopHbIX pabOT - NPAKTHUECKOE OCBOCHHE TEOPETUYECKUX
MOJIOKEHUH JIEKIIMOHHOTO MaTepuaja, a TakkKe BbIpadoTKa CTYyAEHTaMHU OIpEAEICHHBIX YMEHHH U
HaBBIKOB CaMOCTOSITEJILHOTO 3KCIIEPUMEHTHPOBAHHS.

KommiekT 1aboparopHbix padot
1o nucuuIuinHe «HaieHOCTh CUCTEM aBTOMaTH3aInN»

JlaGopaTtopHasi padora Nel
Tema: «OnpeneneHue 1 KOMILUIEKCHBIX MOKAa3aTesieil HAJe;KHOCTH TeXHUYECKHUX 3JIEMEHTOB 110
CTATHCTHYECKHM JAHHBLIMY.
3aganue:
1. W3yuuth TeopeTHUecKuil Mmatepuan (€JUHUYHBIC M KOMIUICKCHBIC TOKA3aTeld HaJAeKHOCTH
TEXHUYECKUX JIEMEHTOB). OTBETUTh Ha TEOPETUUCCKUE BOIIPOCHI.
2.3 N otHOBpeMEHHO BKJIFOYCHHBIX OJJHOTHITHBIX 3JIEMEHTOB K MOMeHTY BpeMmeHH 300 oTkazamo Ni
aneMeHTOB. HaliTH OlICHKM WHTEHCUBHOCTH OTKA30B M CPEAHEH HapaOOTKH 0 OTKa3a DJICMEHTA.

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 CpeIHIOI HApaOOTKY 0 0TKa3a U TaMMa-pecypc IEeMeHTa pH P}, =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. 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. IIoTHOCTH BEpOSATHOCTH OTKa3a M3MEHMIach B 1.5 pa3a 3a BpeMs SKCIUTyaTalliM SJIEMEHTa,
paBHoe t yac (11.4). OnpenenuTs cpelHIO HapabOTKy 10 0TKa3a JIEMEHTa U BEPOATHOCTh €ro 0TKa3a
B MOMEHT BpeMeHu 120 4.



6. HpI/I HACOBITAHUN OOJIBIIOT0 YHCIIa OJHOTHUIIHBIX 3JICMCHTOB B MOMCHT BpPCMCHU tO ObLIO

ucnpaBHo 500 sneMeHTOB, a Ha MajoMm uHTepBane Bpemenu (tg,tp +5) orkasano AN(m.3)

aneMeHTOB. OnpenenuTh OLEHKU cpeiHeil HapaOOTKU 70 0TKa3a JIEMEHTa U BEPOSITHOCTH €ro 0TKa3a
B MOoMeHT BpeMeHu 1000 u.
7. Ilpu ucnbitanuu 1000 oqHOTUIHBIX 3JIEMEHTOB Ha MHTEpBajie BpemeHu (295, 305) orkazamo AN

(11.3) anemenToB. OnpenenuTs CpeaHIOI HapaOOTKyY A0 OTKa3a U raMMa-pecype npu P}, =0,9.

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

pacnpenenenueM ¢ mapamerpamu  {;; =4000 w, 0'2 :106 q2. Onpenenuts BEPOSITHOCTh

0e30TKa3HOM paboThl, ”THTEHCUBHOCTh OTKA30B U INIOTHOCTh BEPOSATHOCTH oTKa3a ais t=2000 u.
Bapuanr 2. HapaboTka uznenus 10 oTKaza ONMUChIBaeTCs 3akoHOM Pernes. Onpenenuts BEPOITHOCTh
0€30TKa3HOM pabOThl, MHTEHCUBHOCTh OTKAa30B M TUIOTHOCTH BEPOSITHOCTH OTKaza mis t=1000 u,

2 6 2
eciu mapaMmerp pacnpeneieHuss o =107 .

Bapuant 3. Bpewms 6e30TkazHON pabOTHI U3eusl IOAUMHAETCS 3aKoHY BelOyiia ¢ mapamerpamu

k=10_4 1/4, m=1.5. OnpenenuTts BeposSTHOCTh 0€30TKa3HON pabOThl, HHTEHCUBHOCTh OTKAa30B H
IUIOTHOCTh BEPOSTHOCTHU OTKa3a ;i t=100 4.

Bapuanr 4. 3a HaGmonaemblil epuoj SKCIUTyaTalluu B U3EIUU ObLIO 3aMKCUPOBAHO § OTKA30B,
BpeMsi BOCCTAHOBJIEHHE KOTOPBIX COOTBETCTBEHHO cocTaBwio 12, 23, 15, 9, 17, 28, 25, 31 mun.
Haiitu onieHKy cpeaHero BpeMeHu BOCCTAHOBJICHUS U3ENHSL.

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

f(t)= Clﬂ,le_ilt + + Czﬂle_izt . OmnpenenuTh  BEPOSITHOCTH  0€30TKa3HOH  pabOThI,

MHTEHCUBHOCTh OTKa3a M CPEIHIOI HapabOTKY /10 OTKa3a.
Bapuanr 6. B pesynbrare aHanu3a JaHHBIX 00 OTKa3ax ammapaTrypbl YCTAHOBJIEHO, YTO IUIOTHOCTh

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

paboThl, UHTEHCUBHOCTh OTKA30B M CPEIHIOI HapabOTKY 10 OTKa3a.
9. OTpa3uTh pe3ylibTaThl B 1TaOOPATOPHOM OTYETE.

JlaGopaTtopHasi padora Ne2
Tema: «OmnpenejeHue KOMIUIEKCHBIX IOKa3aTejledl HAJAeKHOCTH BOCCTAHABJIMBAEMbIX
3JIEMEHTOBY.
3aganmne:
1. M3yuuTh KOMIUJIEKCHBIE TTOKAa3aTeNN HAAeKHOCTU. OTBETUTH HA TEOPETUUECKHIE BOIIPOCHI.

2. TexHWYEeCKHMH 3JIEMEHT XapaKTCpU3yeTCst HUHTCHCUBHOCTBIO OTKa30B A llaC_l n CpCIHUM

B .
BpeMeHeM peMoHTa 'w yac. OmpeenuTs Ko3Q(GUIMEHT TOTOBHOCTH 1 K0(Q(HUIMEHT ONepaTHBHOI
rotoBHocTH Mpu t=100 4 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
3. TexHHUYECKHUii DIEMEHT XapaKTepU3yeTCs CpeaHedl HapaGOTKOM 10 OTKasa 'm  uyac W cpeaHum
tB

BpEMEHEM BOCCTaHOBIEeHHUS "W uac (1m.2). Haiitu kosdduumeHT mpocToss U ramma- pecype

rotoBHocTH nipu 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
4. Texuuueckuil >JIeMEHT XapaKTepHU3yeTcs CPeHHM BpPEeMEHEM BOCCTaHOBIeHHs 'w uac (1.2) u
koapuimenTom roroBHoctd 0.6. OnpenenuTs CpPeAHIO HAPAaOOTKY JI0 OTKa3a JJIEMEHTa H
BEpPOSATHOCTH OTKA3a 3JIeMeHTa 10 MoMeHTa BpemeHu 100 u.

A

5. KoadduriueHt roroBHOCTH TeXHUYECKOro deMenTa E,, a nHTeHcuBHOCTH BoccTtaHoBieHus (.02
1/a. TpeOyercss ompenenuTh Tramma- pecypc Npu Pj, =0.7 m xoadduuueHT omepaTHBHOI

TOTOBHOCTHU IIpU BpeMeHH nporxo3a 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
6. CucreMa «BOCCTAaHAaBIMBAEMbIM D2JEMEHT — PpEMOHTHBI MEPCOHAM» XapaKTEpPH3yeTCs

ko3¢ ¢unmeHToM mpoctoss U KoddduuueHtom omnepatuBHoM rotoBHoctH 0.2 mpu t=400 u.
Onpenenuth MHTEHCHUBHOCTH OTKAa30B, BOCCTAaHOBJIEHUS, a Takke KO3((UIHMEHT TOTOBHOCTU
JJIEMEHTA.

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

7. OTpa3uTh pe3ylbTaThl B JaOOPATOPHOM OTYETE.

JlaGopaTtopnas padora Ne3
Tema: «OnpenesieHue nokasaresieil HaJe;KHOCTH Hepe3ePBUPOBAHHBIX CHCTEM).
3ananmue:
1. M3yunTh mokaszaTeld HaleXKHOCTU HEpe3epBUPOBAHHBIX cucTeM. OTBETUTh HA TEOPETHUECKUE
BOIPOCHI.

2.Ycunmrens HaMpsHKCHUSLT COCTOUT M3 TPEX MOCICAOBATCIIBPHO BKIIIOYCHHBIX KAaCKaJ0B YCHUIICHHSA C

1

MHTEHCUBHOCTSMH OTKAa30B ﬂlqac_l,/iz yac - WU P(thS), rae th3 =100 wac. Ompenenuth

CpeIHIOI HapabOTKY IO 0TKa3a U raMMa-pecypc TOTOBHOCTH CUCTEMBI ITPH P}C =0,8.

No 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(th3) 0.2 0.1 0.15 0.22 0.18 0.21 0.28 0.3 0.32 0.19

3.Perynsatop ¢ nepenatounoii dpynkuueit W(p) =Cq + Cq / p, rae Cq, Cq- napamerpsl HaCTpOHKH

peryniaropa, COCTOUT W3 YCHWIHTENS C HMHTEHCUBHOCTHIO OTKa3OB/1y (=4 wu3z n.2) ttac_l,

uHTerpatopa ¢ t,, uac mpu P;/ =0,8 u cymmaropa ¢ Py (48) =0,9. HeoOxoguMo mHOCTpOHUTH

CTPYKTYPHYIO HAJEKHOCTHYIO CXEMY PETYJIATOpa, OIPENEIUTh  3aKOH peryaupoBaHUs u
CPEIHIOI HAapaOOTKY JI0 OTKa3a PeryasTopa.

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

L 60 70 50 80 90 75 85 95 100 65

4. ABTOMaTHYECKAs cucreMma peryjaupoBaHusd COCTOUT U3 YCTBIPECX IJICMCHTOB: OaTYHUKa I[,
peryidaropa P, HUCIIOJJHUTCIIbHOI'O MCXaHH3Ma I/IM, PEryjvupyromero opraHa PO, HMHTCHCHBHOCTHU

OTKa30B KOTOPBIX COOTBETCTBEHHO paBHbI A = 0,003, Ap =0,006, A4, =0,009,

Apo =0,015. OnpenennTs HOMMHAJIBHYIO CPEIHIOI0 HApaOOTKy 10 OTKa3a CUCTEMBI, BEPOSTHOCTD




OTKa3a CHCTEMBI B MOMEHT BpeMeHH th, =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

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

A 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 aBTOMaTmueckoil cuctemMe peryaupoBaHMsl, IPUBEACHHON B 1.4, pa3pelieHO0 U3MEHUTh B 2 pas3a
WHTEHCUBHOCTh OTKa3a JItoOOro (0JHOTr0) AJIEMEHTa C LEbI0 YBEIMYCHHS CpelHeld HapaOOTKH 110
oTKa3za cucTtembl. Kakoil anieMeHT HeoOXOoauMMO BBIOpaTh M KakoBa CpeAHssi HapaboTKa /0 OTKa3a
MozepHu3nposanHoit ACP?

6. OTpa3uth pe3yabTaThl B IA0OPATOPHOM OTYETE.

JlabopaTropnasi padora Ned
Tema: «Onpenesenne nmoxkasaresieil HaIe;KHOCTH Pe3ePBUPOBAHHBIX CHCTEM
3ananmue:
1. M3yunTh nokasareiay HaJie)KHOCTH PE3€PBUPOBAHHBIX CUCTEM.
2. Texunyeckast CHUCTEMa COCTOUT U3 YCTBIPEX OCHOBHBIX JJICMCHTOB C MHTCHCHUBHOCTSIMU OTKAa30B

2.1 =0.008 qac_l, 12 =0.016 Iiac_l, /13 =0.024 qac_l, 1, =0.012 yac™'. B Hammuuy UMeeTcs emie
OJIMH DJIEMEHT CO CPEIHEN HapabOTKOM 0 OTKa3a tH yac, KOTOPBIM MOKHO 3ape3epBUPOBATH JIHOOOM

u3 OCHOBHBIX. OmpenennTh HaUOONBIIYIO CPEJHIO HAapabOTKy JJ0 OTKaza pe3epBHPOBAHHOU
CHCTEMBI U BEPOSITHOCTh €€ 0TKa3a B MOMEHT BpeMeHH 1 Jac.

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. Texuuueckas cucreMa CKOHCTPYUPOBaAHA U3 TPEX paBHOHAJACKHBIX 3JICMCHTOB C HHTCHCHUBHOCTBIO

OTKa30B Auac™ , 71Ba M3 KOTOPHIX OCHOBHBIE, a TpPETHil pe3epBHBIL. ONpEeNHTh CPEIHION
HapabOTKy JI0O OTKa3a CUCTEMbI, BEPOSATHOCTh €¢ OTKa3a B MOMEHT BpeMeHHM ! yac, MpUBEIACHHOM B
n.2.

No 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. TexHuyeckas CHCT€Ma COCTOUT U3 TpPEX 3JIEMEHTOB C WHTEHCHUBHOCTSAMHM OTKa30B A, uac ",
-1 -1 . o

A, uac™, Ay uac™, 1Ba U3 KOTOPBIX OCHOBHBIE, a TPeTUil pe3epBHbIM. OnpeaenuTs HauOOJIBIIYIO

CpeIHIOI HapabOTKy /0 OTKa3a pe3epBUPOBAHHON CHUCTEMBI M BEPOSTHOCTH €€ 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

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

5. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTUETE.

JlaGopaTopnasi paGora NeS
Tema: «OnpenesieHne noxkasareseil HaJe’KHOCTH MAKOPUTAPHBIX CHCTEM»
3amanmue:
1. N3yunTth nokasarenu HaieKHOCTU MaKOPUTAPHBIX CUCTEM.




2. MasxopuTapHasi CUCTEMa COCTOMT M3 TPEX PAaBHOHAJECKHBIX «TOJIOCYIOIIUX» JIEMEHTOB C
BEpOSTHOCTSIMH P 1 abGCoIIOTHO HaaeKHOrO KBOpyM-pene. OnpenenuTs BEpOATHOCTh 0€30TKa3HOM
paboTel cuctemMbl M 3((eKTUBHOCTH pe3epBUpOBaHMs 1O BeposTHocTH P. Ompenenurte 4ucio
COCTOSIHUH M BapuUaHTOB pPabOTOCIOCOOHOCTH cHucTeMbl. COCTOSIHUE CUCTEMBI XapaKTepHU3yeTCs
YHCIIOM PabOTOCHOCOOHBIX TIEMEHTOB, @ BAPUAHT- COYETAHUEM ITHX YIEMEHTOB.

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

P 021 | 02 | 025 | 04 03 | 028 | 035 | 045 | 038 | 042
3. MamopHTapHaﬂ cucreMa COCTOUT U3 IIATHU paBHOHaILe)KHI)IX «I‘OJ’IOC}’IOHII/IX» QJICMCHTOB C

MHTCHCUBHOCTSIMU OTKa30B A M aOCOJIIOTHO HaJEXKHOro KBopyMm-pene. ONpenenuTb CpeaHIO
HapabOTKy /IO 0TKa3a CUCTEMbl U HHTEHCUBHOCTbH €€ 0TKa3a B MoMeHT BpemeHu 1000.

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

A 0.002 | 0.001 | 0.0015 | 0.0025 | 0.003 | 0.0032 | 0.0035 | 0.004 | 0.0018 | 0.0022

4. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTUETE.

JlaGopaTopHnasi padota Ne6
Tema: «CuHTE3 CHCTeM MUHUMAJbHOM CJIOKHOCTH € 32JaHHOM HAJIE;KHOCTBIO»
3ananue:

1. N3yunTh METOMKY CUHTE3a CHCTEM MUHUMAIBHOU CIIOKHOCTH.
2. CKOHCTPYHpPOBAaTh PE3EPBUPOBAHHYI0 CHCTEMY MHUHUMAJbHOM CJOXHOCTH CO CpeaHel
HapaOOTKOM Ha OTKa3 HE MeHee ty YacoB, HCHOJIb3YSl 3JIEMEHThl C WHTEHCHUBHOCTSMU OTKAa30B
2, =0.008uac™d, 2, =0011uac™t, 2, =0.009uacd, 2, =001uac™t, A =0.012uac™.
PexoMeHryeMblii IPUHIUI PELICHHS 3a1a9H « OT IPOCTOTO 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. CKOHCTpPYMpOBaTh U3 PABHOHAJECKHBIX DJIEMEHTOB C HMHTEHCHUBHOCTBIO OTKAa30B /Iqac_l

PE3EepPBUPOBAHHYIO CUCTEMY MUHUMAJIBLHOM CJIOKHOCTU CO cpelHel HapaOOTKOW Ha OTKa3 HE MEHee

C o
tH qacCoB. OHpe,Z[eJ'II/ITe YHCJIO 3JIEMCHTOB N B PE3CPBUPOBAHHON CUCTEME U €€ CPEAHIOIO Hapa60TKy

J0 OTKa3sa.

Ne 1 2 3 4 5 6 7 8 9 10

tC 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 pe3ynbTaThl B 1a0OPATOPHOM OTUETE.

Jlaboparopnasi padora Ne7
Tema: «Omnpenenenue kodQduuueHToB (GyHKUMI) YYBCTBHTEJIBHOCTH IOKa3aTesIeH
HA/ICKHOCTH CHCTEM»
3aganne:
1. N3y4nTs METOAMKY ONpPEAEIECHUS YyBCTBUTEIILHOCTEN ITOKA3aTeNe HaIeXKHOCTEN CUCTEM.
2. HepesepBupoBaHHasi CUCTEMA COCTOMUT U3 TPEX JIEMEHTOB C HHTEHCUBHOCTSIMU OTKAa30B il /12 u

A3 wac L. Onpenenuth  pa3smepHble UM Oe3pa3mepHble  (QYHKUMH M KOI(D(UIHMEHTHI

c
YYBCTBHTEIBHOCTH TMOKa3aTenel HameskHOCTH Po(t) u TH Mo mokasaTensM HaleKHOCTH IEMEHTOB
/”Li,i =1,2,3.Haiitn 3HaueHus (QpyHKUMI B MOMEHT BpeMeHH lo, paBHBIA cpenHeil HapaboTKe 10

OTKa3za CUCTCMBI.

N | 12 | 2 | 3 | 4 | 5 [ & [ 7 | 8 | 9 | 10




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. I[JI?I peBepBHpOBaHHOﬁ CUCTCMBbI C TpPEMs HArpy>XCHHbBIMHU 3JICMCHTAMU C HMHTCHCHUBHOCTSAMU

OTKa30B 11,221/1 13 ttac_l

KOO PHUIMEHTHl YYBCTBUTEIBHOCTH IOKa3aTene HaaexkHoctu Pc(t) u

HaJIe’KHOCTH JIEMEHTOB.
4. Otpa3uTh pe3ynbTaThl B JAOOPATOPHOM OTUETE.

(n.2). Omnpenenuth pa3MepHble W Oe3pa3sMepHbie (QYHKIUUA W

C
Iymo mokaszareism

Kpurepun ounenkm: KonndectBo 6ayiyioB, KOTOpO€ MOXKHO IOJIYYHUThH 3a JIaDOpaTOpHYIO paloTy,

IIPEJICTaBJIEHO B Ta0JL.

Texkyuuii pedTHHT
Jla6. paborta bann
Nel 6-8
Ne2 7-8
Ne3 7-8
Ne4 8-8
Ne5 7-8
Ne6 5-8
Ne7 5-8
UTOI'O 36-56




MMWHOBPHAYKHN POCCHUN
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((prinai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHus
«Ka3zaHCKkuii HAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem Ungopmayuonnvlx mexnonouil
Kagpeopa Ungpopmayuonnwvix cucmem u mexuonoeuti

Hampasiieane noarorosku: 27.03.04 YnpapieHue B TEXHUYSCKUX CHCTEMAX
[Ipoduns: CucreMbl U cpe/icTBa aBTOMATHU3AIMH TEXHOJIOTMYECKUX IPOLIECCOB

KoMIiekT TecToBBIX 3aJaHU
no qucnuiunae «HaJle)KHOCTh CUCTEM aBTOMATH3AIIUI»

Bapuant Nel

Yacte 1. 3a1anne ¢ BLIOOPOM HECKOJLKHUX BEPHLIX OTBETOB

s I’lpedﬂO.?fceHHblx 6APUARMO6 OMeEEMoe6 6bz6epume HECKOJIbKO 6EPHbILX.

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

1.1 Kakue u3 NpUBEICHHBIX HIDKE TIOKa3aTellel 0e30TKa3HOCTH  SIBJISFOTCS. YUCIIOBBIMH?
(GhyHKIIHS HAIEKHOCTH;

(yHKIIUS HEHAIC)KHOCTH;

CpeHss HapaOoTKa JI0 0TKAa3a,

IUIOTHOCTH pacrpe/ielicHUs BpeMEHH 0€30TKa3HOM paboThI;

JUCIIEPCUsT HApaOOTKH JI0 0TKa3a;

CpeaHee KBaJApaTHIeCKoe OTKIOHEHHE HApaOOTKH J0 0TKa3a;

MHTEHCUBHOCTEL OTKA30B;

ramma—pecypc;

ramMma-IpoIEeHTHBIH pecypc.

1.2. Kakue wu3 mnpuBeACHHBIX (YHKIMOHAIBHBIX ITOKAa3aTeNeH HAJCKHOCTH SIBIISIOTCS

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

1)
2)

3)

4)

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

dQ(t)
f(t)=——2;
® 0
f(t)
At) = ——.
®) P()

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

IIOKa3aTCJIIMHU pCMOHTOHpI/IFOI[HOCTI/I?

1)
2)
3)
4)
5)

BCPOATHOCTb BOCCTAHOBJICHUS ((I)YHKLII/IH CBOCBPEMCHHOT'O BOCCTaHOBJ'ICHI/ISI);
CpceaHCC BPEMA BOCCTAHOBJICHUA,

BCPOATHOCTb HCBOCCTAHOBJICHUA

aucnepcust BpEMCHHU BOCCTAaHOBJICHU A

IJIOTHOCTB BEPOATHOCTHU BOCCTAHOBJICHUS,



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

8
BOCCTaHOBJIeHI/ISI) U MHTCHCUBHOCTb BOCCTAHOBJICHHWA B MOMCHT BpPCMCHU t npu yCjioBHH, YTO KOO
9TOIr0 MOMCHTA BPEMCHU 2JICMCHT €1IC HC 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 NOKa3aTEISIMU Ka4eCTBA IPOTPAMMHOTO 00eCTIeueHHs! SIBIISIOTCS:
1.6bIcTpOACHCTBHE,
2.CTOMMOCTb,
3.KOPPEKTHOCTb,



4 HanCKHOCTb,
5.CII0KHOCTb,
6. ynobcTBo uHTEep(deiica moap30BaTesL.
1.8. Haunbonee 3HaunMbIMH (pakTOpaMu, OT KOTOPBIX 3aBUCHT YHCJIO OIIMOOK B MPHUHATOM B

skcrutyataruio [10, sBistores:

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

JUTUHA TIPOTPAMMBI;
ynobcTBo nHTEepdeiica moap30BaTes;
crnoco0 mporpaMMHUpPOBAHHS,
SI3BIK TIPOTPAMMHUPOBAHUS;
KBaJIM(DUKAIIHSI IPOTPAMMHECTOB;
cinoxHocts [10.
1.9. TlokazaTenu HaIEKHOCTH PE3EPBUPOBAHHON CUCTEMBI 3aBHUCST OT
1) cxeMbl pe3epBUPOBAHMS;
2) KpaTHOCTH pPe3epPBUPOBAHUS;
3) KoJIMYecTBa PE3EPBHBIX DIIEMECHTOB,;
4) pexxuMa (PyHKIIMOHUPOBAHUS PE3EPBHBIX IJIEMEHTOB.

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

U3 npeonooicennvlx eapuanmos omeemos gvloepune mobKo 0OUH 8EPHbII 8APUAHTI.

1)
2)

3)

4)

5)

2.1. Kakoe 3 yKa3aHHBIX pacnpe/esIeHHH SBIsieTCs pacipeneneHuem Pemnest?

exp (— At );

o )
o a7)

2.2. ]lns Kakoro u3 TMEPEUYUCIICHHBIX 3aKOHOB pacIpelelieHus crpaBeuiuBa (opmyna

el a2 )

1)
2)
3)
4)
5)

BeiiOymna;

Penes;

OKCIIOHEHIIMAJIBHOE;

HopmansHoe;

YCEUEHHOE HOPMAJIBHOE.

2.3.Jlo kakoil u3 mNpHUBEAEHHBIX (OPMYNT HAXOIUTCS IUIOTHOCTh BEPOSATHOCTH JUIs

HOpMaJIbHOT'O pacnpeﬂeneHI/Iﬂ?

1)
2)

3)

exp(— ﬂt);
ﬂexp(— ﬂt);
1 ~(t-t,)?

EXPp| ————— |
G\/g 202



4) 2t

. . - 6
2.4. JIns KaKoro 3aKOHA paclpeieieHus] BEPOSITHOCTEH HETIPEPhIBHOM CIydailHOW ~ BEJTMYMHBI |

f(t%)

CIPaBEUTHBO COOTHOIIICHUE ,u(te) = = u =const ?
P(t%)

1) HopmaisHoe;

2) Beiibymnna;

3) Ilyaccona;

4) PaBHOMepHOE;

5) DKCMOHEHIHAIBHOE;,

6) Pernes.
2.5. Yemy paBHO 3HAUYE€HHE OKCIIOHEHIMAIbHON (YHKIUU HAJACKHOCTH B MOMEHT BpEMEHH
t=t, =1/4?

2) el;
3) e_l;
4) 1
5) A
2.6. TTokaxxute GopMyiy I BBIYUCICHUS HECMEIICHHOW OIEHKH TUCTIEPCUH HapaOOTKH 10
OTKa3a:.

N
1)_ Z tj’
j=1
2) — g (tj _fH)Z’
j=1
1 N _ 2
3>N—_1,§1(“ -0

1 N 2
4) |—— ¥ (tJ —fH) )
N -1 j=1
2.7. Ykaxute HeBepHyI (opmymny [Uisi cpeaHeil HapaOOTKU 10 OTKaza 0e3bI30BITOYHOM
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. Ilnan npoBenenus skcriepumenTta [ NRr] npexycmaTtpuBaer:
1. ucnbrtanue N 31eMEHTOB € 3aMEHON OTKAa3aBIIMX U 3aBEpPLICHUE SKCIEPUMEHTA MOCIIe 0TKaza I
AJIEMEHTOB,
2. ucnbiTanue N 35eMeHTOB 0€3 BOCCTAHOBJIEHMSI OTKAa3aBLUIMX W 3aBEpLICHUE JKCIEPUMEHTAa B
3aJlaHHBI MOMEHT BpEMEHHU 5,
3. ucnbitanre N s3memMeHTOB 0€3 BOCCTAHOBJIEHMS OTKAa3aBIIMX M 3aBEpIICHHME SKCIIEPUMEHTa B
3aJJaHHBI MOMEHT BpEMEHHU 5,
4. ucnpiTanue N 37€MEHTOB ¢ 3aMEHOM OTKa3aBIIMX W 3aBEpIICHHE AKCIEPUMEHTa B 3aJaHHbIN
MOMEHT BpEMEHHU 5,
2.10. OcHoBHas 0COOEHHOCTH MOKa3aTesell Ha/le)KHOCTH MPOTrpaMMHOTO OOecreyeHusi B TOM, 4TO
OHH 3aBHUCHT OT
1) kBaym¢uKanus NporpaMMHCTOB;

2) yucna omunooK;

3) mokazareneil HaJe)KHOCTH TEXHUYECKUX CPEICTB aBTOMAaTH3all1H.
2.11. Ilpu uccnenoBaHUA PEMOHTONMPUTOIHOCTH TEXHUYECKUX U MPOTrPAMMHO-TEXHUYECKUX CPEACTB
aBTOMAaTHU3AIMH ITOBEJCHHE BPEMEHHU BOCCTAaHOBIJIEHUSI HAan00JIee YacTO OMUCHIBAIOT

1) HOpMabHBIM pacrpeiesieHue;

2) paBHOMEPHBIM pacrpeiesieHUEM;

3) SKCIIOHEHIIMATILHBIM pacIpe/ieJICHHEM;

4) pactipeaenenueM BeliOyma.

2.12. Texunuueckas cucrema TeM d(dekTuBHEe, TEM BBHIIIE €€ HAAKHOCTh H
PEMOHTOIIPUTOTHOCTD, YeM ONHrKe Oe3pa3MepHbIil KpUTepUd TeXHUYecKoi 3hPpeKkTUBHOCTH K

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

Yactp 11l. 3aganue Ha ynopsiioueHe 0rBeToOB

Yemanosume coomeemcmeue Meofcdy PA3PO3HEHHbIMU YACMIAMU ymeepofcdeﬂuﬂ
3.1. YcTaHOBUTE COOTBETCTBUE MCKAY paclIpCaCICHUCM U q)YHKHHeﬁ HaAC)KHOCTH .

1) pacnpenenenue Penes a) exp(— At)
2) HOpMaJIbHOE pacHpesiesieHue 6) exp(— 1 2‘2)
3) pacupenenenue Beiibymia t _ (r iy )2
B) | exp g T
oN2m -0 c
4) SKCTIOHEHIIMATBHOE pacIpe/ielieHue c ¢ 3 (z' iy )2
n—2_ [oxp) ——#
oN27 26
5) ycedeHHOe HOPMAIBHOE PACIPE/CICHUE | ) exp(— 1 fm)

3.2. YcTaHOBUTE COOTBETCTBHUE MCXKAY PCKUMOM PC3CPBUPOBAHNA U 3HAYCHUCM BPEMCHU IIPOCTOA



CUCTCMBI

1) HeHarpyKe€HHbIN («XOJIOIHBII) a) MaJio

2) Harpy>KE€HHBbIN («ropsiunin») 0) BEITMKO

3) oOnerueHHbIN («TETUTBIN) B) OTCYTCTBYET

3.3. YcTaHOBHTE COOTBETCTBUE MEXKYy CHCTEMOU U (hOopMyIToi st GYHKIHS HaJJS)KHOCTH CHCTEMBI:

1) pezepBupOBaHHAs CUCTEMA U3 M 3JIEMEHTOB

a) 7—/@(7—@ f)j.

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

6) 11 Pf t)
J=1 f

3.4. YcraHOBUTE COOTBETCTBUE MEXIY 3aBHUCHUMOCTBIO Pa3MEpHbIX (YHKIHMHA UYyBCTBUTEIBHOCTH

CHUCTCMBI OT HOMECpA 2JICMCHTA U BUJOM CUCTCMBI:

1) pezepBUpOBaHHAs CHUCTEMA a) He 3aBUCST OT HOMEpPA NIEMEHTa

0) 3aBUCST OT HOMEpA IEMEHTa

2) Hepe3epBUPOBaHHAs cHCTEMA

Bapuant Ne2
Yacte 1. 3a1anne ¢ BLIOOPOM HECKO0JLKHX BEPHLIX OTBETOB

U3 npednooicennvix eapuanmos omeemoe 6bibepume HeCKoIbKO 6EPHbIX.
1.1 Kakme wu3 TmNpuUBENEHHBIX HIKE TOKa3aTeleld Oe30TKa3HOCTU
(GYHKIIMOHATBHBIMU ?

1) QyHKIUSA HATSHKHOCTH;
2) (yHKIMS HEHAIC)KHOCTH;
3) cpennsist HapabOTKa 710 OTKa3a,
4) MIOTHOCTH pacupeecHHs BpeMeH! 0€30TKa3HON paboThI;
5) nmucrnepcus HapaOOTKH 10 OTKa3a;
6) cpemHee KBaJpaTHYECKOE OTKIOHCHHUE HAPAOOTKH J0 OTKa3a,
7) HHTCHCHBHOCTH OTKa30B;
8) ramma—pecypc;
9) ramma-IpoILEHTHBIN pecypc.
1.2. Tlokaxute BEPOSATHOCTH
WHTCHCUBHOCTh BOCCTAHOBJICHUSI:

(GYHKIHMIO  HECBOEBPEMEHHOTO

1) Q(t6)=P{T@<t6

2) P(tg):P{T6>t6
6

g )=
dt®

8 u®) -

Q

SIBJIIIFOTCSA

BOCCTAHOBJICHHUA u

1.3. Ilo xakum (bopMleaM HaxXogdATCA CpeaHeC BpEMA BOCCTAHOBJIICHUS U JUCIICPCUSA BPEMCHU

BOCCTAHOBJICHUSA?

1) of)t‘?f(tB)oltB;
0



2)

3)

4)

1)
2)

3)

4)

5)

?HWNP;

0
0 2
j(tf" —M[tg]j ft®) dt®;
0
. ) 1/2
I(tg —M[tg]) fit®) dt®
0

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

exp (— At );

ol )
ol o)

t (. 2

I eXp (T tH) T
oN2r _, 202

t (. 2

[exp (1) dr.
o 2710 262

1.5. Tlo xakum ¢dopmyaaM BBIUMCISIOTCS OIICHKA HMHTEHCHBHOCTH OTKa30B, (YHKIIMH

HEHAJIS)KHOCTH ¥ BEPOATHOCTH UCIIPABHOM pabOTHI AieMeHTa?

1)

2)

3)

4)

N(t) |

)
N
NN
)
N
AN [ At
)
N
AN / At
N (t)
1.6.B cucteme ¢ HeHarpy»K€HHBIM PE3epBOM
1. aIeMEHTBI IeNnATCs Ha OCHOBHBIE U PE3EPBHBIE,
2. Ipu OTKAa3e OJIHOTO JIEMEHTa CUCTeMA MPOJOIIKACT (PYHKIIMOHUPOBATD,
3.271EMEHTHI HE JENIATCA Ha OCHOBHBIE U PE3EPBHBIE,
4. uMeeTcsl KOHTPOJIBHOE U YIIPABIISAIOLIEE YCTPONCTBO,

5. IIpU OTKA3€ OJJHOT'O 3JICMEHTA NPOUCXOAUT OTKA3 CUCTEMBI.
1.7. Kakue wu3 MNPUBCACHHBIX HUWXKC MokKa3aTelle SBISIOTCS YHCIOBBIMH MOKa3aTeIIsIMHU

PEMOHTOIIPUTOTHOCTH?

1)
2)
3)
4)
5)

BCPOATHOCTb BOCCTAHOBJICHUS

CpceaHCC BPEMA BOCCTAHOBJICHUA
BEPOATHOCTb HCBOCCTAHOBJICHUA
aucnepcust BpEMCHHU BOCCTAHOBJICHU A,
IJIOTHOCTB BEPOATHOCTHU BOCCTAHOBJICHUS,



6) MHTEHCHBHOCTH BOCCTAHOBJICHHS;
7) cpenHee KBapaTUYeCKOE OTKIOHCHHUE BPEMEHU BOCCTAHOBJICHHS.
1.8. OCHOBHBIMHU MOKA3aTEISIMH HAZECKHOCTH MPOTPAMMHOT0O 00ECTIEYeHHUS U OTACIBHOM MPOrpaMMbl
SBIISIFOTCSI:
1) QyHKUMS HEHAISKHOCTH;
2) WHTEHCHBHOCTbH OTKA30B;
3) ¢dyHKIMS HATEKHOCTH,
4) cpenusis HapaOOTKa Ha OTKa3;
5) IUIOTHOCTH BEPOSITHOCTH OTKA3a;
6) ramma-pecypc.
1.9. Tlpm anHanm3e CIOXHBIX AaBTOMATH3MPOBAHHBIX CHCTEM B KayecTBE KpUTEPHUS
3¢ (HEeKTUBHOCTH 0OBIYHO MPUHUMAIOT CJICYIOIINE MOKa3aTeNu:
1) TEeXHUKO-3KOHOMUYECKHUE;
2) 5proHOMHUYECKHUE;
3) TEXHOJIOTMUECKHUE;
4) uadopmalOHHbIE.

Yacte I1. 3axauue ¢ BLIOOPOM 0JTHOT'0 BEPHOI'0 OTBETA

U3 npednooicennvix eapuanmos omeemoe evibepume moibko 00UH EPHBIL GAPUAHT.
2.1. Kakoii u3 mnpuBeACHHBIX (YHKIMOHAIBHBIX TIOKa3aTeleld HaJIeKHOCTH SIBISIOTCS

(byHKIIMEeN HEeHae)KHOCTH?

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

dot
3 1=,
dt
£t
5 =9
P(t)
2.2. Ilo kakoi Gopmylie ONpeneseTcsi CPEIHEr0 BPEMEHH BOCCTAHOBIICHHS?
1 N
1) — X t(j;
N 2
1 N
2) — X t(j;
1




7 N P
6) | — Z
N-1,=1 /
2.3. Kakoe w©3 yKa3aHHBIX pacHpeneNeHHil SBISETCS YCEYCHHBIM HOPMAJIbHBIM
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 pacCIpeleicHHs crpaBeyinBa (hopmyna
t[-(-t,)
jexp n dz.?
o2 262
. BeiiOymna;
. Penes;
. DKCTIOHEHIMAJIbHOE;

YCE€UYCHHOC HOPMAJIBHOC.

1
2
3
4. HopwmansHoe;
5.
2.5. Tokaxxute GpopMyy AJ1si BBIYUCICHHSI OIICHKH CPEIHEr0 KBapaTHUECKOTO OTKIIOHCHUSI:

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 MMpaBHJIILHOC ONPCACIICHUC CUCTCMbBI B TCOPUU HAACKHOCTHU:

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. Kakas u3 npuBeIeHHBIX HIKE (OPMYIT Il MHTEHCUBHOCTH OTKa3a HEPE3epPBUPOBAHHOM

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

LA =4 +A2 +..+ Ay

2. Ap =21 A9 s A

1

A, =,

o m

I I Pj ()t

0j=1

1 1 1
4, Ac=—+ +..+ .

1 12 Uum

2.8. [1nan mpoBenenus sxcepumenTa [NVr] npegycmarpuBaer:
1. uctieiTanue N 371EMEHTOB C 3aMEHOM OTKAa3aBIIMX W 3aBEPIICHHUE SKCIIEPUMEHTA MMOCIe OTKaza I
AJIEMEHTOB,
2. ucneitanue N 371eMeHTOB 0€3 BOCCTAHOBJICHHUS OTKA3aBIIUX M 3aBEPIICHHE DKCIEPUMEHTA B
3a/IaHHBIA MOMEHT BPEMEHU 1 »,
3. ucneitanue N s3meMeHTOB 0€3 BOCCTAHOBJICHHS OTKA3aBIIMX M 3aBEpIICHHE JKCIIEPUMEHTa B
3aJJaHHBI MOMEHT BpEMEHHU 5,
4. ucnpiTanne N 3JIE€MEHTOB C 3aMEHOW OTKA3aBIIMX W 3aBEPIICHUE AKCIIEPUMEHTA B 3aJaHHBIN
MOMEHT BpEMEHH T 5,
2.9. Jlng moOBBIIEHUS HAAEKHOCTU AJIEMEHTAa C OTKa3aMM THIA «OOpBIB» U «KOPOTKOE
3aMbIKaHHE» PUMEHSIOT:
1. mapaiensHOe COeIMHEHUE DJIEMEHTOB,
2. mocle0BaTeIbHOE COeIMHEHUE 3JIEMEHTOB,
3. mapaJuieNbHO-TIOCJIEJOBATEIbHOE COEIMHEHNE JIEMEHTOB.
2.10. Haubonpliee KOJUYECTBO OIIMOOK HAKAIJIMBACTCSI B MPOTPAMMHOM OOECNEUYEHHU K KOHILY
JTana
1) pa3paboTka cnenuduKanuii;
2) npoextupoBanue [10;
3) KoAMpPOBaHUS MPOTPAMM;
4) oTiajgKa OTIAENbHBIX MTporpaMM Ha OBM;
5) otnanka Bcero I10;
6) ITMHAMHYECKOE TECTUPOBAHUE.
2.11. Cepuitnsie TCA umeroT Ko3QpGHUIIMEHT TOTOBHOCTH, PaBHBIHA
1) 0.5-0.7;
2) 0.6-0.8;
3) 0.7-0.9;
4) 0.8-0.9.
2.12. Tlo ckopoCcTM H3MEHEHHsS NapaMETPOB TEXHUYECKUX CPEIACTB JO MOMEHTa
BO3HUKHOBEHHUSI OTKa3a 0TKa3bl AENATCS Ha
1) BHe3aIHbI€ U OCTENIEHHBIE;
2) NOJHBIE U YACTUYHBIE;
3) SIBHBIE U CKPBITHIE.

Yacre |11. 3axanue Ha ynopsiioyeHne OTBETOB




Ycemanosume coomeememeue meducoy pazpo3sHeHHbIMU YACMAMU YMBEEPIHCOCHUS
3.1. YcTaHoBHTE COOTBETCTBHE MEX/1y IOKa3aTesIMU O€30TKa3HOCTU U (POPMyJIaMHU:

1) craTucTHyecKass MHTEHCUBHOCTh OTKa3a 2) Nt
N
2) cratuctuueckas QyHKIHS HaJICKHOCTH 5) N-Nt)
N
3) cratuctrueckast (yHKIHS HCHAIS)KHOCTH 5) AN / At
N
4) craTUCTHYECKas IJIOTHOCTh BEPOSTHOCTH OTKA30B ") AN / At
Nt)

3.2. YcTaHOBUTE COOTBETCTBUE MEXLy PEKMMOM PE3EPBUPOBAHUS U 3HAUEHUEM CpeHE HapaOOTKU

J0 OTKa3za CUCTEMBI:

1) HeHarpyKe€HHBIN («XOJIOIHBII) a) HU3Kas
2) Harpy>KE€HHBIH («ropsianii») 0) HanboJbIIAs
3) obneryeHHbIN («TEIbINY) B) CpenHss

3.3. YcTaHOBUTE COOTBETCTBUE MEXAY BUIAMHU OTKA30B M UX OMMCAHUEM:

1) 3aBuCHMBIE
OTKa3bl

a) HE UCYe3al0T caMH 10 ce0e, MOocje TaKOro 0TKa3a 3JIEMEHT 3aMEeHeTCs Ha
HOBBIN WJIM PEMOHTUPYETCS

2) He3aBHCHUMBbIE
OTKa3bl

6) BBI3BAHBI pa3HbIMU IPUYMHAMU, IIPU 3TOM BEPOATHOCTHE OJHOBPEMEHHBIM
OTKa30B MPEHEOPESIKMMO Masia

3) HEeyCTOWYMBHIC
OTKa3bl

B) MOTYT CaMOTIPOU3BOJIbHO MCYE3aTh, a 3aTEM BO3HUKHYTh CHOBA, T.K. X
IIPUYMHA HE YCTpaHEHa

T') BBI3BaHBI OJTHOW IPUYUHON

3.4. YcTaHOBHUTE COOTBETCTBHE MEKY PE3yJIbTaTaMU MPOBEICHUS KOHTPOJbHBIX MUCIBITAHUMI, €CIU
OCHOBHBIM KOHTPOJHMPYEMBIM NOKa3aTesleM HaJle)KHOCTHU 3JIEMEHTa SIBJISIeTCS CpeHsAs HapaboTKa 10

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

9JICMCHTOB

3) i, e/t% tf ]

B) mapTusA 3JIEMCHTOB IIPUHUMACTCS KaK HaACKHaA

Bapuant Ne3

Yacrte 1. 3a1anMe ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

s npeaﬂOJfCQHHblx 6APUAHRIMOE OMEEN 06 6b16epume HECKOJIbKO 6€PHbILX.
1.1. Kakue wus MNPUBCACHHBIX HUWXKCE MokazaTelieil SBISIOTCS YHCIOBBIMU TMOKa3aTelIsIMU

PEMOHTOIPUTOAHOCTU?

1) BepOSATHOCTH 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 nmepedyncIeHHBIX 3aKOHOB pacrpeieNieHus IBISIOTCS ABYXIapaMeTpHueCKUMu?

1) exp (— A );




2) exp(— /1t2 j;

3) exp(— At j;
t (7=t 2
4) I eXp (T H) T
oN2rx _, 202
t (r—t.)?
5) [exp G 2”) dr.
oN2rx 0 20

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

1) ofot f(t) dt;
0

2) 1(t-mt])? K d;
0

o0
3) [P(t)dt.

0

1.4. Kakue U3 KOMIUICKCHBIX ITOKa3aTesei HaIeKHOCTH SBISIOTCS (DYHKITHOHATHHBIMH?

1) BEpOATHOCTH TOTO, YTO DJIEMEHT PabOTOCIOCOOCH B JTF000# MOMEHT BpeMEHH

2) BEpOSTHOCTH TOTO, YTO DJIEMEHT pabOTOCHOCOOEH B «yIaICHHBIN» MOMEHT BpEMCHH

3) BEpOATHOCTH TOTO, YTO DIEMEHT HEPAOOTOCIIOCOOEH B JIF000i MOMEHT BpEMEHH {;

4) BepOsATHOCTH TOTO, YTO HJIEMEHT HEpabOTOCMOCOOCH B «y/IaJICHHBIN» MOMEHT BPEMEHH t;

5) nmons BpemeHu Oe30TKa3HON pabOTHI dJIEMEHTa OT OOIIeH JUITMTENLHOCTH — €ro
JKCIUTyaTal1H;

6) oTHoOIIeHHE cpeaHeil HapaOOTKHM 10 OTKa3a K CyMMe CpelHel HapaOOTKH 0 OTKa3a U
CpeIHEro BpeMEHH BOCCTAaHOBIICHUS;

7) OTHOIIEHHE CPEIHEr0 BPEMEHH BOCCTAHOBJICHHSI K CyMME CpejiHeil HapabOTKU 10 OTKa3a
U CPEeHEr0 BPEMEHU BOCCTAHOBJICHHUSI.

1.5. Ilo xakum ¢opMmynaMm craeAyeT BBIYUCIATH KOIPPUIMEHT TPOCTOS MpU

o 6
OKCIIOHCHIUAJIIBHOM paCpEACIICHUN CIITYyYaHbIX 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. Cpenusis HapaOOoTKa 40 OTKa3a Oe€3bI30BITOYHOM CHCTEMbI M3 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 cucrteme ¢ Harpy»KE€HHbIM PE3EPBOM
1. aIeMEeHTHI IeNITCS Ha OCHOBHBIE U PE3EpPBHBIE,

2. pH OTKa3e OJHOTO AJIEMEHTa CUCcTeMa MPOA0JIKaeT GyHKIIMOHUPOBATbD,
3.3J71eMEHTHI He JIENIATCSA Ha OCHOBHBIE U PE3epPBHBIE,

4. uMeeTcsi KOHTPOJIBHOE U YIIPABJISIONIee YCTPOICTBO,

5. mpu 0TKa3e OJIHOTO >JIEMEHTa MPOUCXOIUT OTKA3 CUCTEMBI.

1.8. [IpocThie CUCTEMBI IIPH OTKA3€ 3JIEMEHTA

1) HOJHOCTBIO TEPSIOT PabOTOCIIOCOOHOCTS;

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

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

3ape3epBUPOBaH.
1.9. ITo xapaktepy yCTpaHSHHsI Pa3InYaroT CICAYIONUEe PAa3HOBUHOCTH OTKA30B:

1) nonHele;
2) ycTOWYMBBIE;
3) yacTUYHBIE;
4) camoycTpaHsIOIINeCs;
5) nepemerxaromuecs.

Yacrtp I1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

U3 npeodnosicennvlx 6apuanmos omeemos gvloepume mojibKo 00UH 8ePHbIU 8APUAHTN.
2.1. Tlo xakoit dopmyne ompenenseTcs HECMEIIeHHas OIleHKa TUCTIEPCHU BpPEMEHH
BOCCTAHOBJIEHUA?



1 N
1-—2'[6],
N g
1 N
2. —— ¥ 5
N-1j
2
1 N
3. —— ¥ | -¢¢ |
N_lj=1 ] H
1N 6 6 2
4.—2 t_—f ;
Nj:]- ] H
1/2
1N 6 62
Sl =Xt —f ’
Nj=1 J H
1/2
1 N 6 6 2
6. | —— X |t —f
N—].J:l J H

2.2. Kakoe 3 yka3zaHHBIX pacnpeesieHu SBIsIETCS pacnpeencHiuem BeiiOyina?

1) exp (— At );

2) exp(— itzj;
3) exp(— itmj;
2
1 L —\r -t
4) | exp -t) 7;
oN27 _, 20‘2
2
c t —\r -t
5) [exp (e -t) dr.
o2 g 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.
24Ilo kakoil W3 TPHUBEICHHBIX (OPMYNT HAXOJUTCS TIUIOTHOCTh BEPOSTHOCTH JUIS
pacnpenenenus Penes?

6) exp (— At );
7) Aexp (— At );



1 —(t-t,)?

8) expl ————— |
oN2r 2 02
9) 2it.
2.5. Tloxaxxute GopMymy AJisi BBIYUCICHHS OLICHKH CpeaHel HapaOOTKH /10 OTKa3a:
1 N
1) — Z t ]
=1
N
2
2) — X (tj _fH) ’
j=1
1 N 2
S
-1j1
1 N 2
 |— 3 (-, P
N -1 j=1

2.6. Kaxkoit 3;ieMeHT MpoCTO# CHCTEMBI HAa3bIBAETCSI OCHOBHBIM?

1. 0TKa3 KOTOPOTO HE MPUBOAUT K OTKA3Y CUCTEMBI;
2. OTKa3 KOTOPOTO HE MPUBOIUT K OTKAa3y CHCTEMBI, HO YXY/AIIAET €€ HaJIe)KHOCTh;
3. 0TKa3 KOTOPOTO MPHUBOIMT K OTKA3y CHCTEMBI.
2.7. Tlo xakoi Gopmysie y1oOHEe BCEro Hax0AUTh HApaOOTKy J0 OTKa3a HEPE3EePBUPOBAHHOM

CUCTEMBI, COCTOSIIEH U3 M 3IEMEHTOB ¢ (YHKIUSIMH HaJIe)KHOCTH P j (t) =expl— 1 j t)), j=1..,m?

o0
L 5= [Pc(t)dt;

0
o m

2.4 = Jexp| - X Ajt|dt;
0 :

=1
1
c_
3ty =
2 A
j=1
1
4.tZ:
m 1
Z -
j:]_tHj

2.8. CucreMa ¢ WHAWBUIYAIIbHBIM PE3EPBOM IO CPABHEHHIO C CHUCTEMOW C TPYIMIOBBIM
pe3epBoM

1) Gonee HanexKHA;
2) MeHee Ha/IeKHa;
3) OIMHAKOBBHI 110 HA/IEKHOCTH.
2.9. I1nan nposenenus sxcnepumenta [NVT,] npexycmarpusaer:
1. ucnipitanue N 37€MEHTOB € 3aMEHOM OTKa3aBILUX U 3aBEPLICHHE HKCIIEPUMEHTA MOCie 0TKa3a I



AIIEMEHTOB,
2. ucneitanue N 31eMeHTOB 0€3 BOCCTAHOBIICHHS OTKA3aBIIMX M 3aBEPUICHHE HKCIIEPUMEHTA B
3aJJaHHBII MOMEHT BPEMEHH T,

3. ucnbitanue N smeMeHTOB 0e3 BOCCTAHOBJICHMS OTKAa3aBIIMX M 3aBEpIICHUE DKCIIEPHMEHTa B
3aJJaHHBII MOMEHT BPEMEHH |,
4. ucibitanre N 3I€eMEHTOB C 3aMEHOM OTKa3aBIIMX M 3aBEPIICHUE SKCIEPUMEHTA B 3aJaHHBIN
MOMEHT BpPEMEHU 5.
2.10. CnoxHble CUCTEMBI IIPU OTKA3€ dJIeMEHTa
1) TOJHOCTBIO TEPSIOT PAbOTOCIIOCOOHOCTD;
2) TPOJOJDKAIOT BBIIOJIHITH CBOM (DYHKIIMH, HO C MOHIKEHHOM () (HEKTHBHOCTHIO;
3) TPOJOIKAIOT BBHIMOJHSITH CBOU (DYHKIIMH B TIOJTHOM 00bEMe, €CITH OTKa3aBIIHA JICMEHT
3ape3epBUPOBaH.

2.11. HopmainsHoe pacripeniesieHue IPUMEHUMO JUTSE OTTMCAHMS TTOJIOKUTENIbHBIX HApaOOTOK HA OTKa3

TOJIBKO B CITydJasix, KOTzia

1) t,, <20,

2)t, 2(2-3)0;

3) t, <30.
2.12. Ilpu sKCHOHEHUMAIBHOM pacIpesieIeHn HapaOOTOK KakJI0To 3JeMEHTa J0 OTKa3a HapaboTka
BCEH PE3epBUPOBAHHON CHCTEMBI

1) Tarxke UMeeT IKCIIOHEHIIMATBHOE pacIpe/ielieHuE;

2) HE UMeeT IKCIMOHEHITHATFHOE pacTpeieiCHIe.

Yactp |11. 3aganue Ha ynopsiioueHyie 0TBETOB

Ycemanosume coomeememesue medxiwcoy pazspo3HenHbIMU YaACMAMU YINGEPIHCOCHUS
3.1. YcTraHoBUTE COOTBETCTBUE MEXAY BUIOM PAaCHPEACICHUEM U KOJIMYECTBOM IMapaMETPOB:

1) pactipenenenue Penes a) OJTHONIAPaAMETPHUECKOE

2) HOpMaJbHOE pacIpeaeieHre 0) IByXmapaMeTpuIecKoe

3) pacnipenenenue Beitbymna

4) SKCIIOHEHIMAJILHOE pacripeiesieHue

5) yceueHHOE HOPMAJILHOE pacrpeiesieHue

3.2. YCTaHOBUTE COOTBETCTBUE MEK1Y JIOKAIbHBIMU TEXHUYECKMMHU CHCTEMAMH C PABHOHA/ICKHBIMH
3JIEMEHTaMH C SKCIIOHEHLUAIBHBIM PAcCIpeeIeHHeM HapaOOTKH [0 OTKa3a M 3HaYEHHEM CpeHEH
HapabOTKM JI0 OTKA3a CUCTEMBI:
c
1) ¢ 2 HarpyKEHHBIMHU 3IIEMEHTaMU a) [*~11.83¢,

2) ¢ TpYMIOBBIM (OOIINM) HATPYKEHHBIM PE3EPBOM 6) fc ~0.916

3)c UHAUBUAYATBbHBIM (pa3eibHBIM) PE3EPBOM B) ltc =075

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

3.3.YcTaHOBUTE COOTBETCTBUE MEXAY CUCTEMOM U €€ CTPYKTYPHOM Ha/IeKHOCTHOM CXeMOii:

1) Hepe3epBUpOBaHHAs cUCTEMa | &)

2) pe3epBUpOBaHHAs CUCTEMA 0)

0— — —oo00 | — 000 | —0




3.4. YcTaHOBUTE COOTBETCTBHE MEXIY PEKUMaMHU PE3CPBUPOBAHUS M TOKA3aTeNsIMU KadecTBa
pE3EPBUPOBAHHOMN CUCTEMBI:

1) Harpy>KeHHBIH pe3eps a) SKCITyaTallMOHHbIE 3aTPAThl CPEAHNE
2) o0neruyeHHbIN pe3epB 0) cpenHsisi HapabOTKa JI0 OTKa3a HauOOJIbIIIast
3) Harpy>KeHHBII pe3eps B) BpEMsI IPOCTOSI OTCYTCTBYET

T') OKCIUTyaTaI[MOHHBIE 3aTPAThl BEJINKA
1) K03 PUIIMEHT TOTOBHOCTH HU3KUHN

€) cpenHsAs HapabOTKa JI0 OTKa3a CPeTHsIs
) SKCILTyaTallMOHHbIE 3aTPAThl MaJIble
3) K03 PHUITMEHT TOTOBHOCTH CPETHUN

1) CpenHssi HapaOoTKa A0 OTKa3a HU3Kast
K) KO3(PHUImeHT roToBHOCTH O0JIBIIION
J1) BpeMsi IPOCTOST MaJIo

M) BpeMs ITPOCTOSI BEJIMKO

Bapuant Ne4
Yacrte 1. 3a1anme ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

U3 npeodnosicennvix 6apuanmos omeemos ebloepume HeCKOIbKO 6ePHUbIX.
1.1. Kakue 3aKoHBI pacmpeieiieHus BEPOATHOCTEH HanOoJyiee MIMPOKO MPUMEHSIOTCS IS
ONMCaHUs MOBEACHUS CIIy4ailHO# Benu4uHbl 17

2) HOpPMAIIbHBI;

3) Ilyaccona;

4) PaBHOMEPHBIIi;

5) ycedeHHbII HOpPMaJbHBIN;

6) norapupMUYECKHT HOPMAaJIbHBIN;
7) OSKCIOHEHIMAIBHBII;

8) BeiiOymia;

9) Penes;

10) Jlamunaca;

11) OMHOMHHAJBHBIH.

1.2. JIns xakux 3aKOHOB pacHpeeseHUs XapaKTepHbl IpaduKy, MpUBEIEHHbIE HA PUCYHKaX
1,27

1) BeiiOymnna;
2) Penes;



3) DKCIOHECHIMAILHOE,
4) HopwmanbHoe;
5) yceueHHOE HOpPMAJIBHOE.
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1.3. Kakue u3 KOMIUIEKCHBIX MOKa3aTelel HaeKHOCTHU SIBJISIIOTCS YUCIOBBIMU?

1)BepOsITHOCTB TOTO, YTO 3JEMEHT paboTOCIIOCOOEH B JIt000I MOMEHT BpeMeHH {;
2)BEpOSITHOCTH TOTO, YTO 3JIEMEHT PabOTOCTIOCOOEH B «yIAaJICHHBIN)» MOMEHT BPEMEHH

3)BEpOSITHOCTh TOTO, YTO 3JIEMEHT HEpabOTOCIIOCOOEH B JII000I MOMEHT BpeMEHH t;
4)BEpOSATHOCTh TOTO, YTO DJEMEHT HEpabOTOCIOCOOCH B «YHAJCHHBII» MOMEHT
BpeMeEHU {;
S)monst BpeMeHM O€30TKa3HOW pPabOThI 3JeMEHTa OT OOIIeW IUTEIBHOCTH €ro
JKCIUTyaTallH;
6)OTHOIICHHE CPEAHEH HapaOOTKH JI0 OTKa3a K CyMMe CpeaHel HapaOOTKU 10 OTKa3a
U CPEHEr0 BPEMEHU BOCCTAHOBJICHHUS;
7)OTHOLIEHHE CPEHEr0 BPEMEHU BOCCTAHOBJIEHMSA K CyMME CpeaHeil HapaOOoTKu 10
OTKa3a U CPEJHET0 BPEMEHU BOCCTAHOBJICHHUS.
1.4, Kakas cucrema Ha3bIBa€TCs MPOCTON?
coJieprkaniasi He0O0JIbIIOE KOJTHMYECTBO SJIEMEHTOB;
JUIS. KOTOPOH JIETKO MOCTPOUTH CTPYKTYPHYIO HaIC)KHOCTHYIO CXEMY;
5. s KOTOpPOM MOHO BBeCTH (HOpManM30BaHHbIE TOHATUSA «PabOTOCIIOCOOHOCTBY H
«OTKa3»;
6. moBeneHHE KOTOPOM MOJKHO ONMCATh TAKUMHU K€ (YHKIHOHAIBHBIMH U YHCIOBBIMU

N

IMOKA3aTeJIsIMU (PJ (t), Qj (t), fj (t), ﬂ,j (t),tHj,ng,tﬂ- ), j=1..,m, kak W A

DJIEMEHTA.
1.5. Kako#i 311eMeHT MpOCTOM CHCTEMBI Ha3bIBACTCS M30BITOYHBIM (PE3EPBHBIM)?

OTKa3 KOTOPOTO BBI3BIBAET OTKA3 BCEH CHCTEMBI;
OTKa3 KOTOPOTO HE BIHET Ha pa0OTOCOCOOHOCTh CHCTEMBI;
0TKa3 KOTOPOro HE MPUBOJUT K OTKa3y CUCTEMBI;
. OTKa3 KOTOPOTO HE MPUBOJIUT K OTKA3y CUCTEMBI, HO YXY/IIAET €€ HaJIeKHOCTb.
1.6. Kakas cTpykTypHas HaJAEKHOCTHas CXeMa TNpPUMEHHMa s  ONHUCaHUs
Hepe3epBUPOBAHHOMN (0€3bI30BITOYHON) CHCTEMBI U3 M AIIEMEHTOB C OTKa3aMH TUTIA OOPHIB?
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1.7. Ans mporpaMMHO-TEXHUYECKUX CPEJICTB aBTOMATU3AIIUH aKTyaJIbHBIMU SIBIISTFOTCS:
1) moka3zarenu A0JIrOBEYHOCTH;
2) nmokasarejau peMOHTOIPUTOTHOCTH;
3) mokazarenu 0€30TKAa3HOCTH;
4) nokasareian COXpaHsIEMOCTH.
1.8. IIpoaomKUTETFHOCTH MTEPHO1a HOPMAJIBHOM SKCIUTYaTallii 3aBUCHT OT
1) cpoxka ciyXObI 2JIEMEHTOB;
2) HeIOCTaTKOB MOHTaXa, HAIAJIKH;
3) HapylIeHHid IPU TPAHCIIOPTUPOBKE;
4) yCIOBHI SKCILUTyaTaI[|H.
1.9. Io nmprurHEe BO3ZHUKHOBEHUS Pa3IHUalOT CIIeIyIONIie Pa3HOBHIHOCTH OTKA30B:
1) KOHCTPYKTHUBHBIE;
2) yCTOMYHBBIE;
3) yacTUYHBIE;
4) npou3BO/ICTBEHHBIE;
5) sKcIUTyaTalMOHHbBIE.

Yacte II. 3aganue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npednosicentvix 8apuanmos omeemos avibepume moabko 00UH GEPHbIIL GAPUAHNI.
2.1. Jlns Kakoro W3 TMEPEYHMCICHHBIX 3aKOHOB paclpeneieHusl crpaBeminBa (opmyna
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1)Beiibymnna;
2) Penes;

3) 3KCHOHEHIIHAILHOE;

4) HOpMaJILHOE;

5) yceueHHOE HOpMaJIbHOE.

2.2.Jlo kakoil W3 TPHUBEACHHBIX (OPMYNT HAXOJUTCS IUIOTHOCTh BEPOSTHOCTH YIS
AKCTIOHEHIMAIILHOTO pacipeecHus?

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

eXp ;
O'\/g 202

4) 211t
2.3. Tlo xakoii Qopmyne ymoOHee BBIYMCIATH TaMMa-pecypc Uil SKCIOHEHIIHATbHOTO
pacripeiesieHus! P 331aHHOM P7, ,0< Py <1?

)
1) Pj,—e ;

Lt
2) P, =2 "



3) t, =-(P,)/2

4) t, =-t, n(P, )
2.4. Tlo xakoii ¢opmyne He cienyeT BBIYUCIATh KO3(D(UIMEHT ONepaTUBHOM TOTOBHOCTH,

eciu ciydaiiHasi BenuunHa T pacmpeneneHa HedKCIIOHEHIIUATBHO ?
1) Koo (tg. ) = K, (tO)' exp(— t/t, );

t
2) K, (tg,t) = He-exp(—t/tH);
Uy +1,,

“ -exp(— }Lt).
U

3) K,,(tg,t) =
A+
25. Tlo xakuM QopMmynaM BBIYHCISETCS ONEHKAa KOX(PQPHUIMEHTa TMPOCTOS IO
AKCIIEPUMEHTAIBHBIM JIaHHBIM t j 't? j=L1..,N, tme N — 49mciao OTKa30B 3JEMEHTOB, t j ’t(}'

MOMEHTHBI OTKa3a U BOCCTAHOBJICHUS ?
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2.6. Kakoe u3 NpUBEACHHBIX ONpEAEICHUNH DdJIeMEHTa B TEpMOJMHAMMKE SBISETCS
IIpaBUJIbHBIM?

1. »neMeHT HenlenuM Ha 4acTu;
2. DIIEMEHT MpPeJICTABIAET EUHOE 11ETI0E;
3. DJIEMEHT MpeJCTaBIsAeT eMHOE 11eJI0e sl JAaHHOM 3a1auu;
4. SJEeMEHT eCTh 4aCTh CUCTEMBI.
2.7.1lo xakoi ¢opmyie HaxXoIuTcs (PYHKIMS HAJAEKHOCTH HEPE3epPBUPOBAHHOM CHUCTEMBI,



COCTOSIIEH U3 M 3IIEMEHTOB ¢ PYHKIMSIMH HAACKHOCTH P j (t)?

m
1. P.(1)=Pi(t)-Po(t)-...- P () = TI Pj (t);
j=1
m
2. P.(t)=1-T1 (1— Pj (t))
j=1

2.8. C yBenM4eHHEM YHCIIa Pe3ePBHBIX AIIEMEHTOB HAOII0aeTCs

1. cHwkeHmne 3 GEKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,

2. yBenuueHue 3)PEeKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,

3. oTcyrcTBHE U3MEHEHUS 3D ()EKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI.
2.9. Jlns 6e3b130bITOYHOM CUCTEMBI pa3MepHbIe (PYHKIIUU YyBCTBUTEIBHOCTH

1) He 3aBUCAT OT HOMEpa JIEMEHTA;

2) 3aBHUCSAT OT HOMEpa 3JIEMEHTA.
2.10. Ytpara paboTOCIIOCOOHOCTH O3HAYAET

1) ortkas;
2) HEHCIPaBHOCTb.

2.11. ITlpm aBTOMaTM3alMM OTBETCTBEHHBIX MPOLECCOB, B YAaCTHOCTH IOTEHLIMAJIbHO ONACHBIX
TEXHOJIOTUYECKHUX IPOIIECCOB, CTPEMSTCS OOECIeYyuTh B OCHOBHOM 3a CUET MOYTH MIHOBEHHOTO
BOCCTaHOBJIEHUS KOO(PPUIIEHT TOTOBHOCTH, PaBHBII

1) 0.75-0.8;

2) 0.95-0.98;

3) 0.8-0.9;

4) 0.85-0.95.
2.12. Tlpu 3KCITOHEHITMAIBLHOM pacIpeesIeHNH HapabOTOK KaXKJ0To 3JEMEHTa 0 0TKa3a HapaOoTKa
BCEH HEPE3EPBUPOBAHHON CUCTEMBI

1) Taxke UMeeT IKCIOHEHIIMATIBHOE pacIlpelelICHUE;

2) He UMeeT SKCIOHEHIMAIbHOE paclpeeeHue.

Yacte |1l. 3apanue Ha yiopsiioueHHne 0TBETOB

Yemanosume coomeememeue medicoy pazpo3HeHHbIMU YACMAMU YIMEEPHCOEHUS

3.1. YcTaHOBHTE COOTBETCTBHE MEXKIY PEKHMOM PE3CpPBUPOBAHUS W 3HAYCHHEM KOA(PQPHUIIUCHTA
TOTOBHOCTH CHCTEMBI:

1) HeHarpyXeHHBIN («XOJIOIHBII) a) CpeIHUM
2) Harpy>KEeHHBIH («ropsianiiy) 0) HAaMMEHBITUH
3) 00JIerYeHHBIN («TETUIBIN)) B) OOJIbHOM

3.2.YCTaHOBUTE COOTBETCTBHE MEXKIY KOMIUIEKCHBIM IIOKa3aTeJleM HaAeKHOCTH U
dbopmynamu:
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3.3. YcTaHOBUTE COOTBETCTBUE MEXIY PeKHMMaMHU PE3EPBUPOBAHMS MTPOTPAMMHOTO OOECIICUeHUS U
UX ONKMCAHUEM:

1) BpemeHHOE a) 3aKJII0YaeTcsl B JyOJIMPOBaHUM UCXOTHBIX TaHHBIX X€X, IIPOTOHE
IPOTrPaMMHOTO 00ECIICUSHHUS C U MOCJIEAYIOIIEM aHAIIN3€ PE3yabTaTOB

2) nadopmanoHHOE 0) 3aKiIrouaeTCs B PEIIEHUH 331a4H C OJMHAKOBBIMU MCXOAHBIMH JJaHHBIMU
Ha JIBYX NMPOTPAMMHBIX 00ECIICUEHUIX U TTOCIIEAYIOIIEM aHaTN3e
pe3yabTaTOB

3) nporpaMMHoe B) 3aKJIFOYAETCS B PEIICHUH 33/1a49H C OJTMHAKOBBIMU UCXOTHBIMHU JTAHHBIMHU

Ha 1ByX DBM nByMs HE3aBUCMMO HAMMCAaHHBIMH MPOTrPAMMHBIMHU
00€ecCTIeUeHUSIMU 1 TIOCTIEAYIONIEM aHAIU3€E PE3yIbTATOB

4) nporpaMMHO- T') 3aKJIF0YAETCsl B IPOrOHE IPOrPaMMHOT0 00€CIIeYeHUsI C OIMHAKOBBIMU
TEXHUYECKOE WCXOJHBIMU JAHHBIMU U MOCJIETYIONIEM aHAJIM3€e Pe3yabTaTOB

3.4.YcTtaHOBUTE  COOTBETCTBHE  MEXAYy  mokazareineM AP ()EKTUBHOCTH  Pe3epBUPOBAHUS
Ma)KOPUTAPHOM CUCTEMBI U YHCIIOM €€ DJIEMEHTOB:

1) nipu t<to (P(to )=0.5) a) BBEJICHHE «TOJIOCYIOIIUX» JIEMEHTOB B MAKOPUTAPHYIO CHCTEMY HE
M3MEHSET €€ HA/ICKHOCTh

2) nipu t>to (P(to )=0.5) 0) BBEJCHHE «TOJOCYIOIINX» IEMECHTOB B MAKOPHUTAPHYIO CHCTEMY
TOBBIIIAET €€ HaIe)KHOCTD

0) BBe/IEHUE «TOJIOCYIOIINX» 3JIEMEHTOB B MAXXOPUTAPHYIO CUCTEMY
CHIDKAET ee HaJIeKHOCTh

Kpurepun onenkn
[Ipu oneHke pe3yabTaTOB BHINOJHEHHS TECTOBBIX 3aJaHMM B paMKax AUCHUIUIMHBI « HamexxHocTh
CUCTEM aBTOMATH3allUU» HUCIOJIb3YyeTCsl peHTHHroBas cuctema. COracHO PEHTHUHIOBOM cucTeMe

OLICHKA Pe3yJIbTaTOB TECTHPOBaHUs GOpPMHUPYET TeKyiuid pedTuHr R™ . MakcumanbHOe 3HaYEHHUE
OIICHKH paBHO 4 6. TecT cunTaercs NpOUICHHBIM, €CJIM CTYACHT MOJIYYUII 3a HEero He MeHee — 3 0.
Kputepuu o1ieHKu npeacTaBieHsl B Ta0JI.

Kputepun oueHKH TeCTUPOBaHMS Kosaun4yecTBo 6as10B
Yacts |. 3aanne ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-1
Yacrs |l. 3ananue ¢ BBIGOPOM 0JTHOr0 BEPHOTO OTBETA 0-2
Yacrs |ll. 3aganue Ha ynopsioueHHe OTBETOB 0-1
NTOI'O 0-4
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