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Ilepeuenv Komnemenyuii u UHOUKAMOPOB 0OCHMUICEHUA KOMNEMEHYUIL C YKAZAHUEM IMAN08 opMUuposanus 6 npouecce 0C60eHUs OUc-
YUNTIUHBL
Komnerennus:

[TK-2 Crioco0eH K ompeeNieHUIo 1IeJIeCO00Pa3sHOCTH aBTOMATH3AIMH MIPOIECCOB YIIPaBJICHHUS, K pa3paboTke HHPOPMAIIMOHHOTO 00eCIIeYeHUS
aBTOMATHU3UPOBAHHOW CUCTEMBbI YIIPaBJICHUSI IPOU3BOICTBOM U 33/IaHUN HA MPOEKTUPOBAHUE OPUTHHATBHBIX KOMIIOHEHTOB ACYTI, K KOHTpOJIIO BBO/A
ee B JACUCTBUE U IKCILIyaTalluu
WNuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:

[1K-2.1 3HaeT MeTOpI MPOCKTUPOBAHUS OTACIHHBIX OJIOKOB U YCTPOICTB CUCTEM aBTOMATH3aIllMU U BHIOMPATh CTaHAAPTHBIE CPEACTBA BHIUKC-
JTUTENIbHON TEXHUKU JJIsl IPOSKTUPOBAHUS CUCTEM aBTOMATH3AI[MU B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM;

[1K-2.2 YmeeT npou3BOAUTH MPOCKTUPOBAHHUE OTAEIBHBIX OJIOKOB M YCTPONCTB CUCTEM aBTOMAaTHU3allMU U BbIOMpaTh CTaHIApTHBIE CPEICTBA
BBIYUCIUTENbHON TEXHUKH JJIs1 IPOSKTUPOBAHUS CUCTEM aBTOMATH3allMU U YIPABICHUS B COOTBETCTBUH C TEXHHUECKUM 33JJaHUEM;

[1K-2.3 Brnageer MeToauKaMu MPOCKTHPOBAHUS OTICIBHBIX OJIOKOB M YCTPOMCTB CHCTEM aBTOMATH3allMM BBHIOMPATH CTAHIAAPTHBIC CPEACTBA
BBIYHCITUTEIILHON TEXHUKH IS IPOSKTUPOBAHUS CUCTEM aBTOMATH3AI[UHU M YIIPABICHUS B COOTBETCTBHH C TEXHHUYECKUM 33J]aHHCM.

Hnouxamopyl Amanbvi popmuposanus ¢ npoyecce 0C60CHUA OUCUUNIUHBL
oocmuoicenun Jlexyuu Ilpakmuueckue Jlabopamopnvie sanamusn | Kypcoeoit npoekm | Haumenoeanue oyenou-
Komnemenyuu 3anamus, 1a60pamopHblil (paboma) H020 cpedcmea
NPAKMUKym
IIK-2.1 Tema I- 9 He npedycmompenui Jlao. paboma 1-7 He npeoycmompenwvr | Tecmupoeanue, nao. pa-
ooma
IIK-2.2 He npedycmompenui Jlao. paboma 1-7 He npeoycmompenwvr | Tecmupoeanue, nao. pa-
ooma
IIK-2.3 He npedycmompenui Jlao. paboma 1-7 He npeoycmompenwvr | Tecmupoeanue, nao. pa-
ooma




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyio)

Texkyumuii pedTHHT
Jla6. pabora bamn
Nel 8-15
Ne2 9-14
Ne3 9-14
Ne4 9-14
No5 9-15
Ne6 8-14
No7 8-14
TectupoBanue 0-4
NTOI'O 60-100




HlIxana ouenusanus

Mudposoe | Boipa:kenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpaKeHue 0asax: BbIpaKeHue 3a4er
5 87 -100 OmmmyHo | OLeHKa «OTIUYHOY» BBICTABIISCTCS CTYACHTY, €CIIM TEOPETUYCCKOE COJICPIKaHUE Kypca OCBOEHO MOJTHOCTBIO, O€3 mpo-
0€JIOB; MCUEPIIBIBAIOIIE, MTOCICI0BATEILHO, YETKO U JIOTUYSCKU CTPOWHO M3JIaraeT MaTepUa, CBOOOIHO CIPAaBIISICTCS C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHIAMH MPUMEHEHHS 3HaHWH; UCTIOIB3YEeT B OTBETE JOMOIHUTEIHHBINA MaTepHrall Bce
MIpeIyCMOTPEHHBIE TPOTPaMMON 3a/JaHMS BBHITOIHEHBI, KAYECTBO MX BBITIOIHEHHUS OIIEHEHO YUCIIOM OaJlToOB, OIM3KUM K
MaKCUMaIbHOMY; aHATM3UPYET NOJYyUYEHHBIE PE3YIbTaThl; MPOSBISICT CAMOCTOSTENILHOCTh IIPH BBHITTOJIHCHUHN 33JIaHUN
4 74 - 86 Xopomo |OneHKa «XOpOIIo» BhICTABISAETCS CTYACHTY, €CJIM TEOPETHUSCKOE COACpPKaHUE Kypca OCBOCHO IMOJIHOCTBIO, HEOOXO0-
TUMBIE TPAKTUYECKHE KOMIIETEHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIG 3aJaHHs BBIINIOJIHCHBI, KAYCCTBO HMX BBIIIOJIHCHUS JOCTAaTOYHO BBICOKOC. CTyI[eHT TBECPAO 3HACT MaTcepurall,
I'pPaMOTHO U IO CYIIECTBY M3JIAaract €ro, HEC JOIMYyCKas CyIICCTBCHHBLIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 - 73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISECTCS CTYACHTY, €CITH TEOPETHUECKOE COJepKaHKe Kypca OCBOCHO YaCTUYHO,
PUTENBFHO  |HO MPOOEINBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO 3a/JaHUI BBITTOTHE-
HO, HO B HUX UMCIOTCs OHII/I6KI/I, IIpyU OTBETEC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT AOMMYCKACT HCTOYHOCTH, HCAOCTATOYHO
MpaBUIIbHBIC (POPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuara.
2 Hwuxe 60 HeynosnerBo- |OneHka «HEYIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTENHHOW YacTH MPOrPaMMHOTO
PUTENBHO |MaTepuaa, JOMYyCKaeT CylIeCTBEHHbBIC OIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyTHEHUSIMH BBITIONHSET MPAKTHYECKHE

paboThl, HEOOXOAUMBIC TPAKTHYECKHE KOMIIETEHIIMH HEe COPMUPOBAHBI, OOJBIIMHCTBO MPEyCMOTPEHHBIX TPOTpaM-
Mol 00yueHHs yueOHBIX 3aJaHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOIHEHHS OLEHEHO YHCIIOM 0auIoB, OJIM3KUM K MU-
HHUMAJILHOMY




KpaTkasi xapakTepuCTHKA OLIEHOYHBIX CPe/ICTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

KpaTkas xapakTepucTuka OICHOYHOTO
cpeacTsa

[IpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B poHJIE

3amura saboparop-
HOU pabOThI

CpenctBo, TO3BOJIAIONIEE  OILECHUTH
YMEHUE U BIAJIEHUE O0yYarouerocs
W3Jarath CyTh IOCTABJICHHOW 3aJadHu,
CaMOCTOSITEIbHO ~ NPUMEHSTh  CTaH-
JapTHBIE METOBI TTOCTABIICHHOM 3a/1a-
gyl ¢ MCIIOJB30BAaHUEM UMEIONIIENCS
JabopaTopHOi 0a3bl, MPOBOAUTH aHA-
JU3 TOJYYEHHOTO pe3ysbTara padoThl.
MoskeT BBITIOTHATHCS B WHIAUBUIY-
QTBHOM TOPSAKE WU TPYIION 00y-
YArOIINXCS.

Tembr maGopartop-
HBIX paloT.

Tect

Cucrema CTaHIApTU3UPOBAHHBIX 3a-
JaHWM, MO3BOJSAIONIAs aBTOMAaTU3UPO-
BaTb NPOLENYpPY H3MEPEHUS YpPOBHS
3HaHUH U yMEHUH 00yJaromerocs.

donn TECTOBEIX
3aJaHul Ul TIPO-
BEJICHUS HTOr'OBO-
ro TECTUPOBAHUS
10 TUCIHUILINHE




MHWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIhbHOIO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoaut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKUX CUCTEMaAX
[Tpoduns: CrucTembl U CpeCTBA ABTOMATU3ALIUY TEXHOJIOTUYECKUX ITPOLIECCOB

Y4eOHBIM IIJIAHOM T10 HampaBieHHIo moaAroToBku 27.03.04 VYnpaieHue B TEXHHYESCKUX CH-
cTeMax Juis OOYYaroIIMXCs MPEeIyCMOTPEHO MPOBEACHHE TaOOPATOPHBIX 3aHSATHH MO JAHCIUILIMHE
«HaaexXkHOoCTh CUCTEM aBTOMATHU3AIIHI).

JlaboparopHble 3aHATHS 110 TUCUUIUIMHE IPOBOAATCA B yueOHBIX Jabopartopusx kadeapsl 0e3
UCTIOJIB30BaHUS CIICIUATIEHOTO 000PYIOBaHUSI.

Llenb npoBeieHUS Ta0OPATOPHBIX PAOOT - MPAKTUYECKOEC OCBOCHUE TCOPETHUYCCKHUX TTOJI0KE-
HUI JICKIIMOHHOTO MaTepualia, a TaKkkKe BhIpaOOTKa CTYJCHTaMHU ONPECICHHBIX YMEHUI U HABBIKOB
CaMOCTOSTEIILHOTO AKCIICPUMEHTHPOBAHUSL.

KoMmmuiekT 1a6opaTopHbix padot
no aucuuiuimHe «Ha/ie)kHOCTh CHCTEM aBTOMATH3AIMH)

Jlaboparopnasi padora Nel
Tema: «OnpenesieHne 1 KOMILUIEKCHBIX MOKa3aTeseil HAJeKHOCTH TeXHUYECKHX 3JIEMEHTOB 10
CTATUCTHYECKHUM JTAHHBIM.
3ananue:
1. U3yuuth TeOopeTHueCKUii MaTepuan (eIMHUYHbIC U KOMIUIEKCHBIE TTOKA3aTeNN HAJIe)KHOCTH TEXHU-
YCCKUX BHGMCHTOB). OTBeTUTHL Ha TCOPECTUICCKUE BOIIPOCHI.
2.113 N 0JHOBpEMEHHO BKJIFOUEHHBIX OJIHOTHUITHBIX 3JIEMEHTOB K MOMEHTY BpeMeHH 300 oTkazaio N
sneMeHTOB. HallTi OlleHKH MHTEHCUBHOCTH OTKA30B U CpPEeJHEN HapaOOTKU O OTKA3a JJIEMEHTA.

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

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

N; 300 200 100 150 250 350 380 400 500 500

3. [Ipu ucneitanuu N(11.2) OTHOTUITHBIX 3JIEMEHTOB Ha WHTepBasie BpeMeHu (495, 505) otkazano AN
aneMeHTOB. OnpenennTh CPEeIHIOK HapabOTKy A0 O0TKa3a U TaMMa-pecypc dJIeMeHTa Ipu Pj/ =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. BeposTHOCTH 6€30TKa3HOM pabOThI AeMeHTa u3MeHuach B 1,1 pasza 3a BpeMs ero sKCIuTyaTauu t
yac. OnpenenuTs raMmma-pecype dJeMeHTa Ipu Pj/ =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. IIN1OTHOCTH BEPOSTHOCTH OTKa3za M3MEHWIAach B 1.5 pasza 3a BpeMs dKCIUTyaTalliH JIEMEHTa, paB-
Hoe t yac (1m.4). OnpenenuTs CpeHIO HapaOOTKy A0 OTKa3a 3JIEMEHTa U BEPOSITHOCTh €ro OTKa3a B
MOMEHT BpemeHu 120 4.

6. HpI/I HCIIBITAHUHU OOJIBIIOrO YKCIIa OIHOTHUIIHBIX 3JIECMCHTOB B MOMCHT BPCMCHU ZO OBLIO HCIIpaB-



HOo 500 5yeMEHTOB, a Ha MajJOM MHTEpBale BpeMeHU (f(),t( +5) orkazano AN(m.3) 31€MEHTOB.

OnpenenuTth OLIGHKH cpelHel HapabOTKU 10 0TKa3a 3JIeMEHTa U BEPOSITHOCTU €ro 0TKa3a B MOMEHT
Bpemenu 1000 u.
7. Ilpu ucnbitanuu 1000 oqHOTHITHBIX 2JIEMEHTOB Ha MHTepBajie BpemeHu (295, 305) orkazamo AN

(1.3) anemenToB. OnpeaenuTh CPEeHIO HApabOTKy IO 0TKa3a U TaMMa-pecypc Mpu P7 =0,9.

8.Bapuant 1. HapaGoTka s1eMeHTa 10 0TKa3a ONMUCHIBACTCS YCEUEHHBIM HOPMAaJIbHBIM pacipesiene-

2

HHEM ¢ mapameTpamu I, =4000 4, o~ = 106 112. Onpenenutb BEpOSITHOCTh 0€30TKa3HOU PabOTHI,

WHTEHCUBHOCTb OTKA30B M IUIOTHOCTh BEPOATHOCTH OoTKa3a Jyuis t=2000 u.
Bapuanr 2. HapaboTka u3aenus 10 0TKaza OnuchIBaeTCsl 3akoHoM Pernest. Onpenenuts BEPOITHOCTh
0€30TKa3HOM pabOThl, HTEHCUBHOCTh OTKA30B M IUIOTHOCTb BEPOSITHOCTU OTKa3za ais t=1000 u, ec-

2 6 2
JIM mapameTp pacrpeaeneHus o =107y,

Bapuant 3. Bpewms 6e30Tka3HON paOOThHI U3enus MOAYUHSIETCS 3aKOHY BeitOyina ¢ mapamerpamu

k=10_4 1/4, m=1.5. Onpenenuth BEpOSTHOCTh 0€30TKa3HON pabOThl, MHTEHCUBHOCTb OTKAa30B H
IJIOTHOCTh BEPOATHOCTH OTKa3a ajist t=100 4.

Bapuant 4. 3a HaOr01aeMbIid TIEPUO IKCILTyaTAIlUU B U3JICIHH ObLIO 3a()UKCHPOBAHO 8 OTKA30B,
BpeMsI BOCCTAaHOBJIEHHE KOTOPBIX COOTBETCTBEHHO cocTtaBwuiio 12, 23, 15, 9, 17, 28, 25, 31 mun.
Haiitn o1ieHKy cpeiHero BpeMeH! BOCCTaHOBIICHUS U31EIIH.

Bapuant 5. B pesynbrare aHanu3a AaHHBIX 00 OTKa3ax ammaparypbl MOJy4YeHa 3aBUCHUMOCTD

f(@)=C 1/116_}@ ++Co ﬁle_izt. Onpenenuth BEPOSATHOCTh OE30TKA3HOW pPabOThI, HMHTCHCHB-

HOCTh OTKa3a M CPEIHIOI HapaOOTKy JI0 OTKa3a.
BapuanT 6. B pesynbrare aHanm3a JaHHBIX 00 OTKa3ax ammapaTypbl YCTAHOBJICHO, YTO TUIOTHOCTh

—t -t o
BEPOSITHOCTH OTKa3a uMmeeT BuA: f(f)=2e (1 —-e ) Onpenenutps BEpOSTHOCTh O€30TKa3HOM

paboThl, THTCHCUBHOCTh OTKA30B M CPEIHIOI HapaOOTKY JI0 OTKa3a.
9. OTpa3uTh pe3ysbTaThl B Ja00OPATOPHOM OTUETE.

JlaGopaTopHas padora Ne2
Tema: «Onpenenenne KOMIUIEKCHBIX MOKa3aTe/eil HAIeXKHOCTH BOCCTAHABJINBAEMbIX JJIeMeH-
TOBY.
3ananue:
1. I/I?,yTH/ITI) KOMIIJICKCHBIC ITOKAa3aTeJIN HAACKHOCTHU. OTBeTUTH Ha TCOPECTUICCKHUEC BOIIPOCHI.

2. TexHNUYECKUH JIEMEHT XapaKTepU3yeTCs HHTEHCUBHOCTHIO OTKAa30B A wac ! u CPEIHHUM BpeMe-

B
HeM peMoHTa fn wac. OnpenenuTh K09Q(GHIHEHT FTOTOBHOCTH M KOX(UIMEHT ONepaTHBHON FOTOB-
Hoctu ipu t=100 9 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

te 50 20 40 30 25 60 80 70 55 75

. XHAYESCKUHN DJIEMEHT XapaKTepHu3yeTcs JTHEeW H TKOH 10 OTK H Yac u JTHUM
3. Te ec 3JIeMe apakTepusyeTcs cpegHel HapaOoOTKOH 10 oTkasza b ac u cpe

t

B
BpEMEHEM BOCCTaHOBJIeHUS “H yac (1.2). Haiitu ko dumment npoctos u raMma- pecypc TOTOBHO-

CTH IpU K7 =05.

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

4. TexHHYECKHUI DJIEMEHT XapaKTCPU3YCTCA CPCAHUM BPEMCHCM BOCCTAHOBJICHHUA "H YacC (HZ) " KO-



spdunrentom roroBHocTH 0.6. OmpenenuTs CpeiHIO HapabOTKy 10 OTKa3a 3JeMEHTa U BEpOsT-
HOCTb OTKa3a 3JieMeHTa 40 MoMeHTa BpemeHu 100 u.

5. Koa¢uuueHT roToBHOCTH TEXHUYECKOTO 1eMeHTa E,, a MHTeHCUBHOCTb BoccTaHoBiIeHUs .02

1/4. TpeOyeTcs onpeaenuTh raMMa- pecypc rnpu Pj, =0.7 u xo3hHUIHEHT OonepaTUBHON TOTOBHO-

CTHU Npu BpemeHu nporuos3a 100 u.

No 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

6. CucreMa «BOCCTaHABIMBACMBII AJIEMEHT — PEMOHTHBIN MEPCOHATY XapakTepusyercs Kodhhuiu-
€HTOM MPOCTOos U K03 dummeHToM oneparuBHoi ToToBHOCTH 0.2 mipu t=400 4. OnpenennuTh HHTCH-
CHUBHOCTH OTKa30B, BOCCTAHOBJICHHUS, a TaKXkKe KO3(PPHUIIMEHT rOTOBHOCTH AIIEMEHTA.

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 pe3yabTaThl B JIAOOPATOPHOM OTUETE.

JlaboparopHasi padora Ne3
Tema: «Onpenenenue nokasareseil Hae’KHOCTH Hepe3epPBUPOBAHHBIX CHCTEM.
3amanmne:
1. I3yunTh 1okasareiau Ha/JeKHOCTH HEPE3EPBUPOBAHHBIX cucTeM. OTBETUTh HA TEOPETUUYECKHUE BO-
HPOCHI.
2.Ycunureinb HAIMpsKCHUA COCTOUT M3 TPEX IMOCICAOBATCIIBHO BKIHOUCHHBIX KAaCKAaAOB YCHUJICHUSA C

WHTCHCHUBHOCTSIMU OTKAa30B /11 qac_l,ﬂz wac ! u P(t}%), rae ¢ h3 =100 gac. OnpenenuTs cpen-

HIOIO Hapa60TKy A0 OTKa3a U raMmMa-peCcypc roTOBHOCTH CUCTEMBI ITpHU P]/C = 0,8

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

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

y 0.0135 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.0075 | 0.003 | 0.002 | 0.01

P(t}%) 0.2 0.1 0.15 0.22 0.18 0.21 0.28 0.3 0.32 0.19

3.Perynsarop ¢ nepenarounoii pynkuuenn W(p) =Cy + Cq / p, rae Cq, C()- napaMeTpbl HaCTPOHKH
PeryJsITopa, COCTOUT U3 YCHIUTENS ¢ HHTCHCHBHOCTBIO OTKA30B A, (= A, U3 1.2) uac™ , HHTETpaTo-

pa ¢ 1y, 9ac mpu P7 =0,8 u cymmaropa ¢ Py (48) =0,9. Heo6X0quMO NOCTPOUTEL CTPYKTYPHYIO

HAJIC)KHOCTHYIO CXEMY PETyJIsTOpa, ONPENEINTh 3aKOH  pEryjIMpOBaHUS UM  CPEIHIOK Hapa-

OOTKY JT0 OTKa3a peryssiTopa.

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

b 60 70 50 80 90 75 85 95 100 65

4.ABTOMaTHYECKasl CHCTeMa PETyJUpPOBAHUS COCTOMT M3 YETHIPEX AJIEMEHTOB: natduka l, pery-
nstopa P, ucnonaurensHoro mexanusma MIM, perynupytoniero oprana PO, HHTEHCUBHOCTH OTKa30B

KOTOPBIX COOTBETCTBEHHO paBHBI A = 0,003, Ap = 0,006, Aypps = 0,009, A po =0,015. Ompe-

JIeTUTh HOMHUHAJIBHYIO CPEIHIOI0 HapaOOTKy O OTKa3a CHCTEMBI, BEPOSTHOCTh OTKa3a CHCTEMBI B
MOMEHT BpeMeHH 7, = 504acos.

N | 1 ] 2 | 3 | 4 | 5 | 6 | 7 ] 8 | 9 | 10 ]




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

A, 0.015 0.02 0.022 | 0.017 | 0.018 | 0.021 0.03 0.024 | 0.014 | 0.016

5.B aBTOMaTH4ECKON CHUCTEME PETYIUPOBaHMs, IPUBEACHHON B 1.4, pa3pelIeHO U3MEHUTh B 2 pas3a
MHTEHCUBHOCTh OTKa3a JI000ro (OJHOro) 3J€MEHTa C LIeJbI0 YBEIMUYCHMs CpeHeld HapaOoTKH 10
oTKa3a cucteMbl. Kakoli anmeMeHT HeoOX0MMO BBIOpATh M KaKOBa CpeHssl HapaOoTKa /10 OTKa3a Mo-
nepuusupoBanHoit ACP?

6. OTpa3uTh pe3ynbTaThl B Ja00OPATOPHOM OTUETE.

JlabopaTopnasi paGora Ne4
Tema: «OnpenesieHne nokasaresieil HaJIe;KHOCTH Pe3ePBUPOBAHHBIX CHCTEM»
3amanmue:
1. 3yunTth nokaszarenu HaJIe:KHOCTU PE3ePBUPOBAHHBIX CUCTEM.
2.TexHuueckas CUCTEMA COCTOUT M3 YETHIPEX OCHOBHBIX AJIEMEHTOB C MHTECHCHUBHOCTSMHU OTKa30B

2"1 =0.008 qac_l, /12 =0.016 qac_l, 13 =0.024 qac_l, A, =0.012 yac™'. B HaIMYMKM MUMEETCS eIle

OJIMH BJIEMEHT CO cpejiHell HapaboTKOM 10 0TKa3a ' Yac, KOTOPHIM MOXKHO 3ape3epBUPOBATH KOO0
U3 OCHOBHBIX. OTpeieuTh HanOOIBIIYIO CPEJHIO HapaOOTKy 10 OTKa3a Pe3epBHPOBAHHON CHCTeE-
MbI M BEPOSITHOCTh €€ 0TKa3a B MOMEHT BPEMEHH t 4ac.

Ne 1 2 3 - 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. Texundeckas cucremMa CKOHCTPYHUPOBAHA U3 TPCX PABHOHAACKHBIX 3JIECMCHTOB C MHTCHCHUBHOCTBIO

0TKa30B Auac™', 1Ba U3 KOTOPLIX OCHOBHEIE, a TPETUIi pe3epBHbIil. ONpeseauTh CPeTHIO HapaboT-

Ky 10 OTKa3a CUCTCMbI, BCPOATHOCTH €€ OTKa3a B MOMCHT BPCMCHU t gyac, IMPpHUBCACHHOM 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. TexHWdYeckas CUCTEMa COCTOUT M3 TPEX OIEMEHTOB C HMHTEHCHBHOCTAMH OTKa30B A, uac ',
A, uac™, A, uac™', 1Ba U3 KOTOPHIX OCHOBHBIE, a TPETHIl pe3epBHbIH. OnpeenuTh HauGONBIIYIO

CPEIHIOI HapaOOTKy A0 OTKa3a pPe3epBUPOBAHHOM CHCTEMBI M BEPOATHOCTb €€ 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 pe3ynbTaThl B 1Ta0OPATOPHOM OTYETE.

JlabopaTopnasi paGora NeS
Tema: «Onpenenenne nokasaresieil HAEKHOCTH MAKOPUTAPHBIX CHCTEM»
3aganue:
1. N3yunTth nokasarenu HaJeKHOCTH Ma)KOPUTAPHBIX CUCTEM.
2. MaskopuTapHasi cUCTEMa COCTOUT U3 TPEX PABHOHAAEKHBIX «TOJOCYIOIIUX» 3JIEMEHTOB C Be-
posiTHOCTSIMH P 11 aGCONMIOTHO HA/IEKHOTO KBOpYyM-pene. OnpeaenuTh BEposSsTHOCTh O€30TKa3HOM pa-
00THI cucteMbl U 2P(HEKTUBHOCTh Pe3epBUPOBAHUS 110 BeposiTHocTH P. OmpenenuTe 9ucio cocTosi-




HUI ¥ BapuaHTOB paboToCcrocoOHOCTH cucTeMbl. COCTOSIHUE CHCTEMBbI XapaKTEePU3yeTcsl YHCIOM pa-
060TOCIOCOOHBIX 2JIEMEHTOB, @ BAPHAHT- COUETAHUEM ITHUX 3JIEMEHTOB.

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

P 0.21 0.2 0.25 0.4 0.3 0.28 0.35 0.45 0.38 0.42
3. MaskopuTapHasi CUCTEMa COCTOUT U3 MSITU PAaBHOHAIEKHBIX «TOJOCYIOIINX» JIEMEHTOB C UH-

TEHCUBHOCTSIMH OTKa30B A U aOCOJIFOTHO HAJIE)KHOTO KBOpyM-peie. OnpenenuTsh CPeIHIO HapaboT-
Ky JI0 OTKa3a CUCTEMbl U HHTEHCUBHOCTD €€ 0TKa3a B MoMeHT BpemeHu 1000.

No 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 pe3yibTaThl B JIAOOPATOPHOM OTUETE.

JladopaTropnasi padora Ne6
Tema: «CuHTE3 CCTEM MUHUMAJIBLHOM CJI0KHOCTH € 32/IaHHOH HA/1e:KHOCTBHIO»
3aganue:

1. N3y4nTh METOIUKY CUHTE3a CUCTEM MUHMMAJIbHOMN CIOXKHOCTH.
2. CKOHCTpYUpOBaTh PE3EPBUPOBAHHYIO CUCTEMY MUHHUMAJIBHOW CIOXKHOCTU CO CpelHEel Hapa-
OOTKOM Ha OTKa3 He MeHee t-I-':I: JaCoB, HCIOJB3Yyd OJOJEMCHTbBI C HWHTCHCHUBHOCTAMU OTKa30B
A, =0008uac™!, 2, =0.011uac™!, 43 =0009wac™!, 2, =0015ac!, A5 =0.012 wac™ ! Pexo-
MEH]1yeMbIii IPUHLUN pelIeHHs 3a/1a41 « OT IPOCTOT'0 K CIIOKHOMY».

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 M3 PABHOHAJIEKHBIX AJIEMEHTOB C MHTEHCHUBHOCTBIO OTKA30B Juac] pe-

t[:

3epBUPOBAHHYIO CUCTEMY MHUHHUMAJIBHOM CIIOKHOCTH CO CpeaHei HapaOOTKOW Ha OTKa3 HE MEHeEe “H
gacoB. OnpeaenuTe YuciIo 3JIEMEHTOB N B PE3€PBUPOBAHHON CHCTEME U €€ CPEIHIOI HapabOTKy 110
OTKa3a.

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 pe3yJbTaThl B 1a0OPATOPHOM OTUETE.

JlabGopaTopHnas padora Ne7
Tema: «Onpenenenne ko3PpGuUUUEHTOB (PYHKIHI) YYBCTBUTEIbHOCTH NOKa3aTesell HaJeKHO-
CTH CHCTEM»
3aganue:
1. N3yunTh METOAMKY ONpPEEICHNS YyBCTBUTEIIBHOCTEN ITOKA3ATENEN HAIE)KHOCTEN CUCTEM.
2. HepesepBupoBaHHas CUCTEMa COCTOUT U3 TPEX 3JIEMEHTOB C HHTEHCUBHOCTSIMU OTKa30B /11 , /12 u

A3 uac” L. Omnpenenuts pazmepHble U Oe3pa3MepHble GYHKIUMU U KO3(D(UIIMEHTHI 4yBCTBUTEIBHO-

C
CTH TMOKazaTenei HajeKHoCcTh Pe(t) u fh MO MoKa3aTeNnsM HaJIEKHOCTH DJIEMEHTOB A INES 1,2,3.Haiitn

3Ha4YeHUs PYHKIIMY B MOMEHT BPEMEHHU to, PABHBIN cpeHel HapabOTKe 10 OTKa3a CHCTEMEI.

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. Jlnst pe3epBUPOBAHHOM CHUCTEMBI C TPEMsI Harpy>KEHHBIMU 3JIEMEHTaMH C HHTEHCUBHOCTSAMHU OTKa-

30B /11,/121/1 /13 yac

1 (n.2). Onpenenuth pa3MepHbie U O6e3pazMepHbie QYHKIMHA U KOI(PPUITHESHTHI

o C
YYBCTBUTENBHOCTH MOKa3aTeneil Hane:xKHOCTH Pe(t) u tH 110 mokasaTensM HaIeKHOCTH DIEMEHTOB.
4. OTpa3uTh pe3yibTaThl B TJAOOPATOPHOM OTYETE.

Kpurepun ouenku: KonnuectBo 6aiioB, KOTOpOe MOKHO MOJYYUThH 3a JIaODOpaTOpHYIO padoTy,

IPEJCTABICHO B TA0JI.

Texyumuii pedTHHT
Jla6. pabora bamn
Nel 6-8
Ne2 7-8
Ne3 7-8
Neq 8-8
Ne5 7-8
Neb 5-8
No7 5-8
HUTOI'O 36-56




MHNHOBPHAYKHN POCCHUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoaut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKUX CUCTEMaAX
[Tpoduns: CrucTembl U CpeCcTBa ABTOMATU3ALNY TEXHOJIOTUYECKUX ITPOLIECCOB

KoMmiekT TecTOBBIX 3aaHuii
10 JUCIIUITJIINHEC ((HaIIe)KHOCTB CHUCTCM aBTOMATHU3AIINN)»

BapuanT Nel

Yacth . 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

VK] l’lpeaﬂOcheHHblx 8ApuUarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbLX.

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

1.1 Kakue u3 MpuBEICHHBIX HUXKE IMOKa3aTeleii 0e30TKa3HOCTH  SIBIISIOTCS YHCIIOBBIMU?
(byHKIHS HaJIeKHOCTH;

(GYHKIHS HEHAIE)KHOCTH;

cpenHsis HapaOoTKa JI0 0TKa3a;

MJIOTHOCTh pacipeiesieHUs BpeMeHU 0€30TKa3HOM padoThI;

JTUcriepcus HapaOOTKH 10 0TKa3a;

CpeIHee KBaIpaTHICCKOe OTKIOHEHUE HApAOOTKH JI0 OTKA3a;

WHTEHCUBHOCTH OTKA30B;

ramMmma—pecypc;

raMma-mpoIeHTHBIN pecypc.

1.2. Kakne u3 npuBeIeHHBIX (QYHKIIMOHATBHBIX MTOKA3aTeIeH HAJE)KHOCTH SIBJISTFOTCSI MHTCH-

CHUBHOCTBIO OTKA30B TCXHUYCCKOI'O 3JICMCHTA U q)YHKHHeﬁ Ha,[[e)KHOCTI/I?

1)
2)

3)

4)

Q@) = PT <1};
P(t) = PT > 1};

d
f)= o) ;
dt
an=19.
P(1)

1.3. Kakue u3 MMPUBCACHHBIX HUKC IoKa3aTellel SBIISIIOTCS q)YHKI_[I/IOHaJ'IBHLIMI/I IIoKa3aTcyis-

MU PEMOHTOIPUTOAHOCTH?

1y
2)
3)
4)
5)
6)
7)

BEPOSITHOCTh BOCCTaHOBJIEHUS ((DYHKIIHS CBOEBPEMEHHOT'O BOCCTAHOBIICHHMS);

CpelHee BpeMsi BOCCTAaHOBIICHUS;

BEPOATHOCTh HEBOCCTAHOBJICHUS;

JUCTIepCUsl BpEMEHH BOCCTAHOBIICHUS;

IUIOTHOCTb BEPOSTHOCTH BOCCTAHOBIICHUS;

MHTEHCUBHOCTb BOCCTAaHOBJICHHUS],;

CpelHee KBaJpaTHYeCKoe OTKIOHEHNE BPEMEHN BOCCTAHOBJICHHUS.

1.4. TTokaxxute BepOSTHOCTh BOCCTAHOBJICHHUS dJ1eMeHTa ((PYHKIMIO CBOEBPEMEHHOT'O BOCCTa-

6
HOBJ'IGHI/I?I) M MHTCHCHUBHOCTb BOCCTAHOBJICHUSA B MOMCHT BPEMCHHU [ MPHU YCIOBHUH, YTO KIO ITOI0



MOMCHTA BpCMGHI/I 3JICMCHT €IIC HE OTpCMOHTHpOBaHZ
D 0:%)= P{Tg <t®
2) Pt%)= P{Te > 16

68
3 Faty="20),
dar®
68
4) y(te): f@)

8
1.5. ITo xakuM opMynam cieayeT BBIUYUCIATh KO3()PUIMEHT TOTOBHOCTH MPHU SKCIOHEHIIHU-

. 8
aIbHOM pacIpe/ieNICHUH cay4aiHbIX BenuuuH Tu 7 ?

Ofoexp (— At )dt

D 0 ;
o0 o0
jexp(— /U)dt+ fexp(— ,ut)dt
0 0
o0
Jexp(— pa )t
2) 0 ;
o0 o0
jexp(— /U)dt+ fexp(— ,ut)dt
0 0
/A
3) ———
1 A+1/u
1/
4y 2
1/A+1/ u
A
5) ;
A+ u
6) ——.
A+ u

1.6. McnibITanust 27IEMEHTOB Ha HAJIEKHOCTD 110 LIEJIEBOMY Ha3HAUYECHHUIO NTOAPA3EISIFOTCS Ha
l.onpenenurenbHbIE,
2. nabopaTopHsle,
3.3KCIUTyaTallMOHHBIE,
4.KOHTPOJIBHBIE.
1.7. OCHOBHBIMHU NTOKa3aTEIIMU Ka4eCTBA IPOrPaMMHOT0 OOECTIeUEHUs ABISIOTCS:
1.6bIcTpOICIHCTBYE,
2.CTOUMOCTb,
3.KOpPEKTHOCTb,
4. HaIe)KHOCTD,
5.CII0XKHOCTB,
6. ynoocTBO nHTEpdEiica moIb30BaTENS.
1.8. HanGonee 3HauMMbIMU (paKTOpaMu, OT KOTOPBIX 3aBUCUT YHUCIO OLUIMOOK B MPUHSATOM B
skcrutyataruio [10, saBisiroTcs:



1) nnuHA nporpammsl;
2) ynoo6cTBO MHTEp(deiica Moap30BaTeNs;
3) cnocob nporpaMMUpOBaHNUS;
4) s3bIK TPOrpaMMHUPOBAHUS,
5) xBanudUKaUs IPOrPaMMHUCTOB;
6) cnoxuocts I10.
1.9. Iloka3aTenu HaIEAKHOCTH PE3EPBUPOBAHHON CUCTEMBI 3aBUCST OT
1) cxembl pe3epBUPOBAHUS;
2) KpaTHOCTHU PE3EPBUPOBAHMUS;
3) KoMYeCcTBa Pe3ePBHBIX AIEMEHTOB;
4) pexxuMa () YHKITMOHHPOBAHHMSI PE3EPBHBIX JIEMEHTOB.

Yacte Il. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOT'0 OTBETA

U3 npednosicennvlx 6apuanmos omeemos gbloepume moabko 00UH GEPHbIU 8APUAHM.
2.1. Kakoe U3 yka3aHHBIX pacnpeaesiCHUul ABIseTcs pacnpeneneHuem Penes?

1) e>q3(— ﬂt);

2) exp(— /”Ltzj;
3) exp(— ﬂ.tm);

4 1 } - (2' — 1y )2
exp| ————— dr;
oN2m _ ) 62
c ! - (T Iy )2
5) [exp| —————— Ur.
o2z 202
2.2. Jlns Kakoro W3 TEPEUYUCIICHHBIX 3aKOHOB pacCIpeleICHHs crpaBeiyimBa (hopmyna
exp (— ﬂtz )?
1) Beiibymia;
2) Penes;

3) DKCIOHEHIMAILHOE;
4) HopwmanbHoe;
5) ycedeHHOe HOpMaJIbHOE.
2.3.I1o kakoif U3 MpuBeAECHHBIX (HOPMYI HAXOAUTCS MJIOTHOCTH BEPOSTHOCTH AJII HOPMaJIbHO-
ro pacnpezaeneHus’?

1) exp (— At);
2) Adexp (— At);
3 1 - (t —1y )2
exp| —————— |;
o2m | g2
4) 21t

o o o o 8
2.4, I[J'IH KaKOTI'0 3aKOHa pacnupeCACICHNA BEPOATHOCTCU HCIIPECPBIBHOU CIIYUAUHOU BeJIUYUHBI T



fa®)
Pt%)

8
CIIpAaBEJINBO COOTHOILIEHUE u(t ) = = u = const?

1) HopwmainbHoe;
2) BeitOymia;
3) IlyaccoHna;
4) PaBHOMEpHOE;
5) OKcHIoHEHIHAIBLHOEC,
6) Peres.
2.5. Uemy paBHO 3HA4YC€HHE OKCIIOHCHIIMAIBHONW (YHKIIMM HAJACKHOCTH B MOMEHT BPEMEHHU

t=t, =1/4?

5) A
2.6. ITokaxute GopmyiTy JJis BEIYMCICHHUS HECMEIICHHOHN OICHKH JUCIIEPCHH HApPaOOTKH JI0
OTKas3a:.

1 N ~ \2
| X -1, ).

~1;

2.7. Ykaxute HEeBepHYIO (popmyiy uisl CpeHei HapaOOTKU 10 OTKa3a 0e3bI30BITOYHON CH-
CTEMBI M3 M 3JIEMEHTOB C MHTEHCUBHOCTAMM OTKa30B A =1/1,,.

1
c
Loyl =—s;
m-A
1t
c tu
2 ="



2.8. 1o cpaBHEHUIO C HEHArPYKEHHBIM («XOJOIHBIM») PE3EPBOM CPEIHssI HapabOTKa 10 OT-
Ka3a CUCTEMBI C 00JICTYCHHBIM («TETUIBIMY) PE3EPBOM
1. MeHsbI1IE,
2. bonnlie,
3. 0/IMHAKOBA.
2.9. I1nan npoBenenus skcnepumenTa [NRr] npenycmarpuBaert:
1. ucnibrtanuie N 2JIEMEHTOB € 3aMEHOM OTKa3aBIIMX U 3aBEPLICHUE IKCIEPUMEHTA MOCIIE 0TKa3a I
3JIEMEHTOB,
2. ucnbiTanue N 3JeMeHTOB 0€3 BOCCTAaHOBJICHHS OTKA3aBIIMX M 3aBEPLICHUE SKCIIEPUMEHTA B 3a-
JTAHHBI MOMEHT BpeMeHH Ts,
3. ucnipitanue N a1eMeHTOB 0€3 BOCCTAHOBJICHUS OTKA3aBIIMX M 3aBEPUICHHUE SKCIIEPUMEHTA B 3a-
JTAHHBI MOMEHT BpeMeHH Ts,
4. ncnpiTanue N 3JIEMEHTOB € 3aMEHOM OTKa3aBIIMX WM 3aBEPLIECHUE SKCIIEPUMEHTA B 3a/laHHBIN
MOMEHT BpeMeHH T,
2.10. OcHoBHasE 0COOEHHOCTH TOKa3aTeleld HaleKHOCTU MPOTPAMMHOTO OOECHeueHHs] B TOM, YTO
OHH 3aBUCST OT
1) xBanmudukauus NporpaMMUCTOB;

2) yncia oumooK;

3) noka3zarenel HaJe)KHOCTU TEXHUYECKUX CPEACTB aBTOMAaTH3aL1H.
2.11. IIpu uccnenoBaHUU PEMOHTONPUTOAHOCTH TEXHUYECKUX U IIPOrPaMMHO-TEXHUYECKHX CPEJICTB
aBTOMAaTH3allK ITOBEJCHHE BPEMEHN BOCCTAHOBIIEHUS HauOO0JIee YacTO OMUCHIBAIOT

1) HOpMabHBIM paclpeieleHue;

2) paBHOMEPHBIM PACIIPEACICHUEM;

3) 3KCIIOHEHLMAIBHBIM PaCIpee/ICHUEM;

4) pactipenenenrem BeliOya.

2.12. TexHuueckas cuctema TeM 3(p(eKTuBHEe, TEM BBIIIE €€ HAAS)KHOCTh U PEMOHTONPU-
TOJHOCTb, YeM OJIMke Oe3pa3MepHBIi KPUTEPHI TEXHNYECKOH 3(h(HEeKTUBHOCTH K

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

Yactsp III. 3aganue HA yHopsiioueHNe OTBETOB

Yemanosume coomeemcemeue medncoy pasposHeHHbIMU YACTAMU YIMBEPHCOCHUSL
3.1. YcTaHOBHTE COOTBETCTBUE MEXKY pacrnpesielieHneM U QyHKIMeH HaJe)KHOCTH:

1) pacnpenenenue Penes a) exp(— At)

2) HOpMaJIbHOE pacrpesesieHue 6) exp(— MZ )

3) pacnpenenenue BeiiOyna

P —
B 2n

L exp| — T tH)Z}j

4) SKCIIOHEHITUAIFHOE pacipeiesieHne r ¢ )2
H
I exp| —
a\/

5) yceueHHOe HOPMaNbHOE PACHIPENENCHUE | ) exp(— ﬂtm)

3.2. YcTaHOBUTE COOTBETCTBHE MEXKY PEXKMMOM PE3ECPBUPOBAHUS M 3HAUYEHUEM BPEMEHM IPOCTOS
CUCTEMBI

1) HEeHArpy>KEHHBIN («XOJIOTHBIIN) a) Majo

2) Harpy>KEeHHBIN («ropsuuiiy) 0) BEIHNKO

3) o0ner4eHHbIN («TeTUTbIN) B) OTCYTCTBYET




3.3. YcTaHOBHUTE COOTBETCTBUE MEKIY CUCTEMON U (popMynoﬁ 111 QYHKIMS HAJIe)KHOCTH CUCTEMBI:

1) pe3epBupoBaHHas CHCTEMA U3 M IEMEHTOB a)1— (1 _p f £ ))
J

2) Harpy>keHHasi CUCTeMa U3 M 3JIEMEHTOB

0) ]‘[Pf t)

3.4. YcTaHOBUTE COOTBETCTBHE MEXYy 3aBUCUMOCTBIO Pa3MEpPHBIX (YHKIMI YyBCTBUTEIBHOCTU CH-
CTEMBbI OT HOMEPA JIEMEHTA U BUJIOM CUCTEMBI:

1) pe3epBHpOBaHHas cUCTEMA a) He 3aBUCST OT HOMEPA NIEMEHTa
2) Hepe3epBUpPOBaHHAsI CUCTEMA 0) 3aBHCAT OT HOMEPA AIEMEHTA
Bapuant Ne2

Yacte 1. 3a1anne ¢ BLIOOPOM HECKOJbLKHX BEPHbIX 0TBETOB

U3 npednosiceHnbix 8apuanmos omeemos gbloepunie HeCKOIbKO GEPHBIX.
1.1 Kakue U3 npUBEICHHBIX HUKE IMOKa3aTeeii 0€30TKa3HOCTH SBJSAIOTCA  (DYHKIMOHAJIb-
HbIMU?

1) dyHKIMS HaIEKHOCTH;

2) GbyHKUMS HEHAJACKHOCTH;

3) cpenHss HapaOOTKa A0 OTKAa3a;

4) TUTOTHOCTH pacIpeielcHus BpeMeH! 0€30TKa3HOU paboTHI;

5) nucnepcus HapaOOTKH JI0 OTKAa3a;

6) cpeaHee KBaJIpaTHIECKOE OTKIIOHEHHE HapabOTKH JI0 OTKAa3a;

7) WHTCHCHBHOCTH OTKAa30B;

8) ramma—pecypc;

9) ramma-npolEeHTHbIN pecypc.

1.2. TlokaxuTe BEPOATHOCTh (PYHKIIMIO HECBOCBPEMEHHOTO BOCCTAHOBIIEHUS M HWHTEHCHUB-

HOCTh BOCCTAHOBJICHHSI:

1 Q(tg):P{TG <1®
2) P(te):P{Te > 1%

d
3) f@fy=—"—= Qo )
dr®
8
1) y(te):f(t)

8
1.3. [To kakuM GopMyiiamMm HaAXOIATCS CpeIHEee BpeMsi BOCCTAHOBJICHHS U TUCTIEPCUS BPEMEHHU
BOCCTaHOBJICHUs?

D [ 1®)de®
0

2) [P@®)dt®
0



3)

4)

1)

2)

3)

4)

5)

o0 2
j(ze —M[tg]) f(t®) dt®;
0
1/2

00 2

j(re — M[t® ]) f(¢®)dt®
0
1.4. Kakue u3 NEPCUUCIICHHBIX 3aKOHOB pacCpEACICHUA ABJIAOTCA OI[HOHapaMeTpI/ILIeCKI/IMI/I?

exp (— At );

exp (— At 2 );
exp (— ' j;

1 ! —(‘[—Z‘H)z
i )
€ e -(r-1,)* _

1.5. TTo xakuMm (opMysiaM BBIYHCIISIOTCS OLICHKH WHTCHCUBHOCTH OTKAa30B, (DYHKIIUU HEHa-

JACKHOCTU U BEPOATHOCTHU HCHpaBHOfI pa6OTLI JJIeMeHTa?

1y

2)

3)

4)

N()
;
N
N - N(1)
N
AN /At
N
AN [ At
N()
1.6.B cucreme ¢ HEHarpyKEHHBIM PE3EPBOM
1. pIIeMEeHTHI JeNATCA Ha OCHOBHBIE U PE3EPBHBIE,
2. IpY OTKa3e OJTHOTO AJIEMEHTAa CHUCTeMa MPOJO0IIKaeT (QYHKIIMOHUPOBATb,
3.2JIEMEHTBI HE JIENATCS HA OCHOBHBIE M PE3EPBHBIE,
4. nMeeTcsl KOHTPOJIBHOE U YIPABIAIOLIEE YCTPONCTBO,

5. IMpU OTKA3€ OJJHOT'O 3JICMCHTA MPOUCXOAUT OTKA3 CUCTEMBI.
1.7. Kakue u3 NMPUBCACHHBIX HHKC IoKa3aTelIel SBIISAIOTCS YHCIOBBIMU ITOKA3aTEISIMU pe-

MOHTOIPUTOJTHOCTH?

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

BEPOSITHOCTh BOCCTAHOBJICHHS;
CpelHee BpeMsi BOCCTaHOBIICHUS;

BEPOSITHOCTh HEBOCCTAHOBJICHHS;

JUCTIEPCHST BPEMEHU BOCCTAHOBJICHUS;

MJIOTHOCTh BEPOSITHOCTH BOCCTAHOBJICHNUS,

WHTEHCUBHOCTh BOCCTAHOBJICHNS,

cpeHee KBapaTHieCKOe OTKIIOHEHNE BPEMEHU BOCCTAHOBJICHUSI.

1.8. OcHOBHBIMHU NOKa3aTENIMHU Ha/IEKHOCTH MTPOrPaMMHOT0 00ECTIeYeHuUsl U OTJIIbHON TPOrpaMMBbI



SIBIISTFOTCSL:
1) ¢dyHKIMS HEHAACIKHOCTH;
2) HWHTEHCHUBHOCTH OTKA30B;
3) GyHKIUS HaJICKHOCTH;
4) cpennsisi HapaOOTKa HA OTKa3;
5) TJIOTHOCTH BEPOSITHOCTH OTKAa3a;
6) ramma-pecypc.
1.9. Ilpu aHanmu3e CIOXKHBIX aBTOMATU3UPOBAHHBIX CHCTEM B KadecTBe KpUTepus dPheKkTruB-
HOCTH OOBIYHO TIPUHUMAIOT CJICTYIOIINE TTOKA3aTEIH:
1) TEXHUKO-PKOHOMHYECKHE;
2) 5prOHOMHUYECKHUE;
3) TEXHOJIOTHYECKHE;
4) uapopMaLMOHHEIE.

Yacrts I1. 3aganue ¢ BLIOOPOM 0IHOr0 BEPHOI'0 OTBETA

U3 npednosicennvlx 8apuanmos omeemos 8vlbepume moabKo 00UH GEPHbLU 8APUAHMI.
2.1. Kako#t u3 npuBefieHHbIX (YHKIIMOHATBHBIX MOKa3aTelel HAJAeKHOCTU SIBISIOTCS (yHK-

MAEN HEHAIECIKHOCTH?

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

dQ(t)
3) fO= C ;
dt
4) i(t):m.
P(1)
2.2. Ilo xako#t ¢popMyJie onpeaenseTcs: CpeAHEr0 BpEMEHU BOCCTaHOBIICHHUS?
1N,
D — X L
Nj:1
1 N,
2) — X £
-1
2
1 N(s B
3) - |
) N—lJél(tj tHJ
2
1 N(s .8
4) N Z - 7
N_]=1 tj tH]
N > 1/2
B B
5) N1 Z - ’
N j=1(tJ t”J
N 2 1/2
B B
6 - —
) N—1j§1(tj tH)

2.3. Kakoe W3 yKa3aHHBIX pacIpeie/ICHUH SIBISIETCS YCEUEHHBIM HOPMAIBHBIM pacrpesene-



HUEM?

1) exp(-Ar)

2) exp(—ﬂ.tzj;
3) exp[—/ltm);
1 { —(z'—tH)z
4) | exp T
oN2m _ 202
(T_th!)2

5)

24. Jlns xakoro M3 NEPEUYUCIIEHHBIX 3aKOHOB pacIpeleleHusl crpaBeiyiuBa (opmyna

C J - (T - tH )2 9
exp 7.1
o2z 0 o) 0.2
Beiidyma;
Penes;
DKCIOHEHIIHNATBLHOE;

YCECUYCHHOC HOPMAJIbHOC.

1
2
3.
4. HopwmanbHoe;
5.
2.5. IMokaxute GopmMymy JUIsl BBIYMCICHUS OLIEHKH CPEIHEr0 KBaIPaTHUECKOro OTKIOHEHHUS:

1 N
D — X1
N
J_

L4 6-a

N
3)ﬁj§1(tj -0

2)

b Tl
J

2.6.YKaxuTe MpaBUJIbHOE ONPEIETICHUE CUCTEMBI B TEOPUH HA/IEKHOCTH:

CHCTeMa MOKET OBITh pa3/ielieHa Ha YacTu;
CHCTEMa COCTOUT U3 OOJBILIOTO YUCIIA FIIEMEHTOB;
CUCTEMa COCTOUT M3 ABYX M 0oJiee IIEMEHTOB;
CHCTEMa COCTOUT U3 HECKOJIbKHX (JIBYX U 00Jjiee) B3aMOCBA3aHHBIX 3JIEMEHTOB.
2 7. Kakas u3 npuBeeHHBIX HIDKE POPMYI JUIsi MHTEHCUBHOCTH OTKa3a HEepPe3epPBUPOBAHHOM

CHCTEMBI, COCTOSIIIICH W3 M SJEMEHTOB C (PYHKIIUSAMH HAJICKHOCTH P ; b (1) =exp\—1; j D) j=1..m,

s

SIBJISICTCS] HEBEPHOM?



LA, =4 +Ay ..+ Ay
2.A =4 Ay s Ay

1

3. A, =—;

0 m

[ 11 Pj(t)dt

0j=1

1 1 1
4. A, =—+ +..+

Iyl w2 "um

2.8. I1nan npoBenenus sxkcnepumenTa [NVr] npegycmarpuBaer:
1. ucnpitanue N 3J€MEHTOB C 3aMEHON OTKa3aBIIMX M 3aBEPLICHHUE SKCIEPUMEHTA M10CIIe OTKa3a I
3JIEMEHTOB,
2. ucnpiTanue N 37€eMEeHTOB 06€3 BOCCTAaHOBJIEHMS OTKa3aBIIMX M 3aBEpPLICHHUE SKCIIEPUMEHTA B 3a-
JAHHBI MOMEHT BpeMeHHU T,
3. ucnpitanue N 31eMeHTOB 0€3 BOCCTAHOBJIEHUS OTKA3aBILIMX U 3aBEpPLICHHUE SKCIIEPUMEHTA B 3a-
JTAHHBI MOMEHT BpeMeHHU T,
4. ucnbiTanue N 3JIEMEHTOB C 3aMEHOM OTKAa3aBIIMX U 3aBEpIICHUE SKCIEPUMEHTA B 3aJaHHBINA
MOMEHT BpeMeHU T,
2.9. JInst NOBBILLICHUS HAJISKHOCTH JIEMEHTA C OTKa3aMH TUIA «OOPbIB» M «KOPOTKOE 3aMbl-
KaHHE» IPUMEHSIOT:
1. mapajienbHOe COeAMHEHUE FIEMEHTOB,
2. mocne0BaTeIbHOE COEIUHEHUE IJIEMEHTOB,
3. mapaju1eJIbHO-TI0CIEJ0BATEIbHOE COEJMHEHUE 3JIEMEHTOB.
2.10. HanGomnpIee KOJIUIECTBO OMMOOK HAKAIUIMBACTCS B IIPOTPaMMHOM 00ECIIeUeHIH K KOHITY JTa-
na
1) pa3zpaboTka crnerupuKamii;
2) mpoektupoanue [10;
3) KoaMpOBaHUS IPOTPaMM;
4) otnanka oTAeNbHBIX Mporpamm Ha OBM;
5) otnanka Bcero I10;
6) TMHAMHMYECKOE TECTUPOBAHHUE.
2.11. Cepuitnbie TCA umeroT K03QPUIMEHT FTOTOBHOCTH, PaBHbBIN
1) 0.5-0.7;
2) 0.6-0.8;
3)0.7-0.9;
4) 0.8-0.9.
2.12. ITo ckOpOCTH M3MEHEHHS NTapaMETPOB TEXHUYECKUX CPEJICTB 10 MOMEHTA BOZHUKHOBE-
HUS OTKa3a OTKa3bl JAENATCS Ha
1) BHE3amHbIE U IOCTEIIEHHBIE;
2) NOJIHbIE U YaCTUYHBIE;
3) sIBHBIE U CKPBITHIE.

Yactp III. 3a1anue HA yHops1oueHNe OTBETOB

Yemanoeume coomseemcmeue medxncoy paspo3HeHHbIMU Yacmamu YmeepicoeHus
3.1. YcTaHOBHTE COOTBETCTBUE MEXKY MMOKa3aTeIsIMU 0€30TKa3HOCTH U (pOpMyIaMHu:

1) craTucTUyeckass MYHTEHCUBHOCTh OTKa3a ) N t)
a _

N




2) cratructryecKas PyHKIHs HaJEKHOCTH 6) N-Nt)
N
3) craructryeckas GpyHKIHs HEHAIEKHOCTH 5) AN / At
N
4) cratucTHYECKas IUIOTHOCTh BEPOATHOCTH OTKA30B r) AN / At
Nt)

3.2. YcraHOBUTE COOTBETCTBHE MEKIY PEKHUMOM PE3EPBUPOBAHUS U 3HAUEHUEM cpe/iHel HapaOoTKu

J0 OTKa3za CUCTCMBbI:

1) HeHarpy»XEHHBIH («XOJIOTHBIN) a) HU3Kas
2) Harpy’>KE€HHBIN («ropsuuin») 0) HanOoIbIIAs
3) obserdeHHbIN («TeTLTBIIN) B) CpEIHsIS

3.3. YcTaHOBHUTE COOTBETCTBUE MEKY BUJIAMU OTKA30B M UX ONMCAHUEM:

1) 3aBHCHMBIE OTKa-
3Bl

a) He UCYe3ar0T caMH 10 cele, MOCie TAKOTo 0TKa3a 3JIEMEHT 3aMEHsIeTCsI Ha
HOBBIW WJIA PEMOHTHPYETCS

2) He3aBUCHUMBIE OT-
Ka3bl

6) BbI3BaHbI pa3HbIMU IIPUYHUHAMU, IIPHU 3TOM BEPOATHOCTH OJHOBPCMCHHBIM
OTKa30B HpeHe6pe)KI/IMO Majia

3) HeyCTOWUYMBbBIC
OTKa3bl

B) MOT'yT CaMOIIPOM3BOJIBHO MCU€3aTh, @ 3aTEM BOSHUKHYTh CHOBA, T.K. UX
IpUYMHA HE YCTpaHEHa

T') BBI3BAHBI OJJTHOW IPUUMHOM

3.4. YcTaHOBUTE COOTBETCTBUE MCKAY peE3ylibTaTaMUu NPOBCACHUS KOHTPOJIbHBIX HCHBITaHHﬁ, cClIn
OCHOBHBIM KOHTPOJHUPYCMBIM IMOKA3ATCJICM HAACKHOCTH JJICMCHTA ABJIACTCA CPCAHAA Hapa60TKa a0

OTKa3a:
Dty > t,f‘,l a) MapTHs JIEMEHTOB OTKJIOHSCTCS KaK HeHaIC)KHAS
2) foct p 0) HEOOXOIMMO TIPOIOJKUTh UCTIBITAHUS HA PACIIMPEHHON BHIOOPKE DJIEMEH-
H H

TOB

3) b, e [tOth ]

B) MapTUsl JIEMEHTOB IPUHUMAETCSI KaK Ha/1e)KHas

Bapuant Ne3

Yacrts L. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHBLIX OTBETOB

s I’ZpeaﬂOcheHHblx eapuarmoe omeemoe 6b15€pum€ HECKOJIbKO 6EPHbLX.
1.1. Kakue wu3 NMPUBCACHHBIX HHKC IoKa3aTelIel SBIISAIOTCS YHMCIOBBIMU ITOKA3aTEISIMU pe-

MOHTOIPUTOTHOCTH?

1) BeposATHOCTH BOCCTAHOBIICHHUS;
2) cpeaHee BpeMs BOCCTAHOBJICHUS;
3) BEpOSITHOCTh HEBOCCTAHOBIICHUS,
4) nucriepcusi BpeMEHU BOCCTAHOBIICHMS;
5) MIOTHOCTH BEPOSTHOCTH BOCCTAHOBJICHHUS,
6) HMHTEHCHBHOCTH BOCCTAHOBJIEHUS,
7) cpenHee KBaJpaTHUECKOE OTKIOHEHHE BPEMEHU BOCCTAHOBIICHUS.
1.2. Kakne u3 nepeyncIieHHbIX 3aKOHOB PACIIPE/ICIICHUS SIBIIIOTCS IBYXIIapaMETPUICCKIMHU ?

1) exp(— )

2) exp(— ﬂtzj;
3) exp(— ﬂtm);




1 { —(z'—z‘H)2

4) | exp T
oN27x o 262
c ! _(T_tn)z
5) [exp| —————— Ur.
o 27[0 262

1.3. ITo kako# GopmyIie BEIYUCISETCS CpeaHssl HapaOoTKa 10 OTKa3a?

o0

1) [trf(t)dt;

0

00

) [(r- M) fvde

0

o0

3) [P(r)adt.

0

1.4. Kakue u3 KOMIUIEKCHBIX ITOKa3aTeel HaJIeKHOCTH SIBJISIFOTCS (PYHKIIMOHATbHBIMU?

1)
2)
3)
4)
5)

6)

7)

BEPOSITHOCTb TOT'O, UTO 3JIEMEHT paboTOCIIOCOOEH B J1F000I MOMEHT BPEMEHH t;
BEPOSITHOCTH TOTO, YTO JIEMEHT PabOTOCTIOCOOCH B «yIaJICHHBII» MOMEHT BPEMEHH t;
BEPOSITHOCTb TOT'0, YTO 3JIEMEHT HEPabOTOCIIOCOOEH B JIF00OOH MOMEHT BPEMEHH t;
BEPOSATHOCTb TOT'O, UTO IEMEHT HEPAOOTOCIIOCOOEH B «yJaJIEHHBII» MOMEHT BPEMEHH {;
7107151 BpeMEeHM 0€30TKa3HOM paboThl JIEMEHTa OT OOLIeH JUIMTEIbHOCTH €ro 3KCIUTyaTa-
LHn;

OTHOILEHHE CpeJHed HapaOOTKU A0 OTKa3a K CyMME€ CpelHeld HapaOOTKU A0 OTKa3a U
CPEIHEr0 BPEMEHU BOCCTAHOBIICHUS;

OTHOILIEHHE CPEJHEr0 BPEMEHHU BOCCTAHOBJICHUS K CyMMe CpeAHel HapaOOTKH 10 OTKa3a
U CPEHEr0 BPEMEHU BOCCTAHOBJICHHUS.

1.5. ITo xakuM GopmynamM CleAyeT BBIUUCIATh KOI(D(UIUEHT MPOCTOs MIPU IKCIOHEHIHAIb-

o 6
HOM pacCnpeaciIiCHUU CIIYUauHbIX BEJIMYUH TuT"?

oFexp (— /It)dt
) 0 ;
Ofoexp (— it)dt + oFexp (— ,ut)dt
0 0
oFexp (— ,ut)dt
2) 0 ;
OFexp (— ﬁ,t)dt + OIoexp (— ,ut)dt
0 0
1/

Vai+lu



1/

4y ————
VA+1/u

A
5) —;
A+ u

7,
6) —.
A+ u
1.6. Cpennsisi HapaboTKa 70 OTKa3a 0€3bI30BITOYHON CHCTEMBI M3 M 3JIEMEHTOB C MHTCHCHB-

HOCTsAMM OTKa3oB A =1/1, paBHa:

1
c
1 ty= "%
m-A
t
c
2. 1=
m

1.7.B cucreMe ¢ Harpy»XE€HHBIM PE3EPBOM
1. pIeMEeHTBI JeNATCS HA OCHOBHBIE U PE3EPBHBIE,

2. IIpHU O0TKA3€ OJHOI'O 3JICMCHTA CUCTCMA IIPOJOJIKACT Q)YHKHI/IOHI/II)OBaTL,
3.3JIEMEHTHI HE ACIIATCA Ha OCHOBHBIC U PC3CPBHLIC,
4. umeeTcs KOHTPOJIBHOC U YIIPABJISIIOIICE YCTpOﬁCTBO,

5. IIpU OTKA3¢€ OJHOTI'O 3JICMCHTA IIPOUCXOANUT OTKA3 CUCTCMBI.

1.8. IIpocTble cucTeMsl pH OTKa3e 3JIeMEHTa
1) TONHOCTBIO TEPAIOT PaOOTOCTIOCOOHOCTD;
2) TpOAOIKAIOT BBHIIOJIHATH CBOU (DYHKIIMHU, HO C TOHWKEHHOM 3()(EeKTUBHOCTBIO;
3) TPOMOJIKAIOT BHIMOJHATH CBOM (PYHKIIMH B ITOJIHOM 00bEMeE, €CIIM OTKa3aBIINN 3JIEMEHT 3a-
pe3epBHUpOBaH.
1.9. ITo xapakTepy yCTpaHEHUs pa3IHyaloT cIelyrolue pa3HOBUIHOCTH OTKA30B:
1) nonuele;
2) ycTOoHYMBBIE;
3) yacTUYHBbIE;
4) camoycTpaHsIOUIHecs;
5) nepemexaronecs.

Yacrts I1. 3aganue ¢ BLIOOPOM 0THOr0 BEPHOI'0 O0TBETA

U3 npeonosicennbix sapuanmos omeemos gploepume mojabKo 0OUH 8EPHbLU 8APUAHTN.
2.1. Tlo kako#t ¢opmyne orpenenseTcss HeCMEIIeHHas! OlIeHKa JTUCIIEPCUM BPEMEHH BOCCTa-

HOBJICHUS?

Ne
Zt-;

1
N1’
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I Pk
—
M=
[S—N
7\

~
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[
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KO€ U3 yKa3aHHbBIX paclpelesieHui apiseTcs pacupeneneHiueM Beiibynna?
1) exp )

. Ka
w(-

2) exp( At )
(

3) exp ﬂtm)

ar 252

C t
Jexp| —————
oV2r o) 62
2.3. Jlng Kakoro W3 TEPEYMCIEHHBIX 3aKOHOB paclpelnefieHus CrpaBeniuBa Qopmyia
m
P(ty=e k!
6) Beiibymnna;
7) Penes;
8) KCIOHEHIHMAILHOE;
9) HopwmanbHoe;
10) yceueHHOE HOpMAJIBHOE.
2.4.11lo kakoil U3 NMpUBEICHHBIX POPMYJT HAXOAMUTCA MJIOTHOCTh BEPOSITHOCTH JJISl pacipese-
nenus Penes?

6) exp (— /1t);
7) Aexp (— /1t);

2
A N el Gl

oN27 262



9) 24t.

2.5. Tokaxute GhopMymy M1 BBIYUCICHUS OIEHKH CpeHel HapabOTKH 10 OTKa3a:

N
D~ X 1)
j=1
N
PP
3); ZZ\:, (tj _fH)z’
it
H |3 (-
S

2.6. Kakoii 371eMeHT IPOCTOM CUCTEMBbI Ha3bIBACTCSI OCHOBHBIM?

1. 0TKa3 KOTOPOro HE MPUBOJUT K OTKA3y CUCTEMBI;
2. OTKa3 KOTOPOro He MPUBOJAUT K OTKA3y CUCTEMBbI, HO YXYAIIAET €€ HaJe)KHOCTh;
3. 0TKa3 KOTOPOTrO MPUBOJUT K OTKA3y CUCTEMBI.
2.7. Tlo xakoit hopmyie yaoOHee BCero HaxoIuTh HapabOTKy 0 0TKa3a Hepe3epBUPOBAHHOM

CUCTEMBI, COCTOSIIEH U3 M AJIEMEHTOB C QYHKIMSIMHA HAJ)KHOCTH P Ji (1) =exp\— 1 j t)) j=1...,m?

| P.(t)dr;

C
L ¢

0
o0 m
c
2.4, = Jexp| = X Ajt |dr;
0 )

Jj=1
1
K P p—,
Ty m
2 A
Jj=1
1
C
4. [H=
m.
z _
j=1"nj

2.8. Cucrema ¢ MHAMBUAYAIBHBIM PE3EPBOM IO CPAaBHEHHUIO C CUCTEMOI C TPYIIIOBBIM pe3ep-
BOM

1) 6onee HanexHa;
2) MeHee HaJIeXKHa,
3) oAMHAKOBHI TI0 HAJIEKHOCTH.
2.9. IInan npoBenenus skcnepumenta [NVT,] npegycmarpuBaer:
1. ucnbiTanne N 371€MEHTOB € 3aMEHOM OTKa3aBIIMX M 3aBEPUICHUE IKCIIEPUMEHTA MOCIE OTKa3a 1
3JIEMEHTOB,
2. ucnpitanue N 371eMEeHTOB 0€3 BOCCTAHOBJICHHsI OTKA3aBIINX U 3aBEpIICHUE IKCIIEPUMEHTA B 3a-

JTAHHBI MOMEHT BpeMeHH T,
3. ucnieitanue N s1emMeHTOB 0€3 BOCCTAaHOBIICHUS OTKA3aBIIMX U 3aBEPIICHUE dKCIIEPUMEHTA B 3a-



JTAHHBI MOMEHT BpeMeHH T,
4. ucnpitanre N 3JI€MEHTOB C 3aMEHOM OTKa3aBIIMX W 3aBEPIICHHE SKCIIEPUMEHTA B 3aJlaHHBIN
MOMEHT BpeMeHH Ts.
2.10. CioxHbl€ CUCTEMBI IIPU OTKA3€ DJIEMEHTA
1) TOTHOCTBIO TEPSFOT PaOOTOCTIOCOOHOCTS;
2) NOpOAOIIKAIOT BHIOIHATH CBOU (DYHKIIUH, HO C IOHMKEHHOM 3(PPEKTUBHOCTHIO;
3) TpPOAOIDKAIOT BBIIOIHATH CBOU (DYHKIIMHU B TIOJTHOM 00BEME, €CITU OTKA3aBILINHA HJIEMEHT
3ape3epBUPOBAH.
2.11. HopmanbHOe pacmpenesneHie NPUMEHUMO JUIsl OMUCAHUS MTOJIOKUTEIBHBIX HapaOOTOK Ha OTKa3
TOJIBKO B CIIy4asiX, Korjga

1) t;, <20,
2)t;,;, 2(2-3)o;
3) ty <30.

2.12. Ilpu 3KCHOHEHIMAIBHOM pacipeieIeHHd HapaOOTOK KaXkJI0TO 3JIEMEHTa J0 OTKa3a HapaboTKa
BCEU pe3epBUPOBAHHON CUCTEMBI

1) Takke UMeeT IKCIOHEHIIMAIbHOE PacIpe/ieICHIE;

2) HE UMEET SKCIIOHECHIIMAJILHOE pactpe/eieHHE.

Yacts II1. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemesue Me:)fcdy PA3PO3HEHHbIMU YaACMAMU ymeepofcdeHuﬂ
3.1. YcTaHOBHTE COOTBETCTBUE MCKAY BUIOM PACIIPEACICHUCM U KOJIMUCCTBOM IMAPAMCTPOB:

1) pactipenenenue Penes a) OIHOIIAPAMETPUUECKOE

2) HOpMaJIbHOE pacIpe/ieJICHIe 0) IByXmapaMeTpruiecKoe

3) pacnpenenenue BeiiOyna

4) SKCIIOHEHIMAILHOE pacrpeiesieHue

5) ycedeHHOe HOpMAJIbHOE PacIpe/ICIICHUE

3.2. YcTraHOBUTE COOTBETCTBUE MEKY JIOKATbHBIMU TEXHUUECKUMU CUCTEMAaMM C PaBHOHAIEKHBIMU
DJIEMEHTAMU € KCIIOHEHIMAIBHBIM PaCIpeleICHUEM HapaOOTKU 10 OTKa3a U 3HAYCHUEM CpEIHEH
HapabOTKH J10 OTKa3a CUCTEMBI:
C
1) ¢ 2 Harpy’>K€HHBIMH 2JIEMEHTAMU a) t—H ~11.83 tH

2) ¢ rpynmnoBsIM (0OLIMM) HAarpyKEHHBIM PE3€PBOM 6) tc ~0.916F
H H

3)c MHAUBHUAYABHBIM (pa3AelbHbIM) PE3EPBOM B) t—c =0.75t

4) ¢ 3 Harpy>KEHHBIMH dJIEMEHTAMU r) tHC 1. 5tH

3.3.YcTaHOBUTE COOTBETCTBUE MEXK]Y CUCTEMON U €€ CTPYKTYPHOM HaJ€KHOCTHON CXEMOM:

1) Hepe3epBUpPOBaHHAs CUCTEMA a)

2) pe3epBUpOBaHHAs CHCTEMA 0)

0— — —oo0 | l— o000 | —0




3.4. YcraHoBUTE COOTBETCTBUE MEXAY peKUMaMH PE3ECPBUPOBAHUS U MOKa3aTelsIMU KadyecTBa pe-
3€pBUPOBAHHOMN CUCTEMBI:

1) Harpy>KEeHHBIN pe3epB a) SKCILTyaTallMOHHbIE 3aTPAThI CPEAHUE
2) 00JIeTYCHHBIN pe3epB 0) cpeansisi HapabOTKa JI0 OTKa3a HauOOoJIbIIas
3) Harpy>KE€HHBIN pe3epB B) BPEMsI IPOCTOSI OTCYTCTBYET

I') SKCILTyaTal[MOHHbIE 3aTPaThl BEJIUKU
1) KOOQQHUIUEHT TOTOBHOCTH HU3KUI

€) CpeHsisi HapabOTKa 0 OTKAa3a CPEIHsIs
) DKCIUTyaTallMOHHBIE 3aTPaThl MaJIble
3) K03 GUIIMEHT TOTOBHOCTHU CPEIHUMA

1) cpenHsist HapaboTKa IO 0TKa3a HU3Kas
K) K03 puimeHT roroBHOCTH OOJIBIION
J1) BpeMsl IPOCTOsI MaJIO

M) BpeMs [TPOCTOSI BEJIUKO

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

U3 npednosicenHvlx 8apuanmos omeemos 8vibepume HeCKOAbKO 6EPHUbIX.
1.1. Kakue 3aKoHBI pacrpeielIeHus BEpOsSTHOCTEH Hanbosiee MIMPOKO MPUMEHSIOTCS JTsI OTH-
CaHUs MOBEJIEHUS CITy4YalHON BeTUYHHBI T7?

2) HOpPMAaJIbHBIN;

3) Ilyaccona;

4) PaBHOMEpHBIN;

5) yCedeHHBI HOPMAJIbHBIN;

6) norapupMUUECKUil HOPMaJbHBI;

7) BKCHOHCHIIMAJIbHEIMN;

8) BeiiOymna;

9) Penes;

10) Jlamnaca;

11) OMHOMUHAILHBIMN.

1.2. JIns KakuX 3aKOHOB paclpeieNieHus] XapakTepHbl TpaduKu, MPUBEICHHBIE HA PUCYHKAX

1,2?

1) BeiiGymia;

2) Penes;

3) KCIOHEHIMAILHOE;
4) HopmanbHoe;

5) ycedeHHOe HOpMaJIbHOE.

(t) f(v) P(t)
f(t



Puc.1. 3aBucumoctu P(t), f(t),A(t) Puc.2. 3aBucumoctu P(t), f(t)
1.3. Kakue 13 KOMILIEKCHBIX ITOKA3aTeNeH HAaAEKHOCTHU SBIISIOTCS YUCIOBBIMU?

1)BEepOATHOCTH TOTO, YTO IEMEHT paboTOCIIOCOOEH B J1F0001 MOMEHT BPEMEHH t;
2)BEpOSATHOCTH TOTO, YTO MEMEHT paboTOCIOCO0EH B «yIAJICHHBII» MOMEHT BPEMEHU

3)BEpOSATHOCTH TOTO, UTO TEMEHT HEPAOOTOCIIOCOOEH B JIF000I MOMEHT BPEMEHU t;
4)BEpOSITHOCTh TOTO, YTO 3JIEMEHT HEPaOOTOCHOCOOECH B «yIaJICHHBII» MOMEHT Bpe-
MEHU t;
5)aons BpeMeHu 0€30TKa3HOW pabOTHI PNEMEHTa OT OOIIeH ATUTENLHOCTH €ro JKC-
IUTyaTaluu;
6)oTHOIIEHHE CpeqHell HapaOOTKHU 10 0TKa3a K CyMMe CpeiHel HapabOOTKH JI0 OTKa3a
U CPEHEr0 BPEMEHU BOCCTAHOBIICHUS,
7)OTHOIICHHE CPETHEr0 BPEMEHU BOCCTAHOBJICHHUS K CyMME CpeqHeil HapaOOTKu 10
0TKa3a U CPEJHEr0 BPEMEHU BOCCTAHOBJICHMUS.
1.4. Kakas cucrtema Ha3bIBaeTCs MPOCTOM?
cojieprkalasi He0OJIbII0€ KOJIMYECTBO FIEMEHTOB;
JUISL KOTOPO#1 JIETKO MOCTPOUTH CTPYKTYPHYIO Ha/IEKHOCTHYIO CXEMY;
5. IS KOTOPOW MOXHO BBECTH (POPMATHM30BAHHBIC TOHSITHS «PaOOTOCIIOCOOHOCTB» M «OT-
Kasy;
6. moBeneHHE KOTOPOH MOXHO ONHCATh TAaKUMH K€ (PYHKIMOHAJIBLHBIMU U YHUCIOBBIMHU IOKa-

N —

2 .
3aTeNISIMU (PJ (1), Q] (1), fj (1), ﬂ,J (1), tyj T sty ), j =1,...,m, KaKk ¥ JJIsI DJIEMEHTA.
1.5. Kakoii a35eMeHT MpoCcTOM cHCTEMbl HAa3bIBAETCSI U30BITOUHBIM (PE3EPBHBIM)?

OTKa3 KOTOPOTO BBI3BIBAET OTKA3 BCEW CHCTEMBI;

OTKa3 KOTOPOTO HE BIHIET Ha padOTOCIIOCOOHOCTh CUCTEMBI;

OTKa3 KOTOPOr'0 HE IPUBOAUT K OTKa3y CUCTEMBI;

0TKa3 KOTOPOr'0 HE MPUBOIUT K OTKa3y CUCTEMBI, HO YXY/IIIAET €€ HaJIeKHOCTb.
1 6. Kakas cTpyKkTypHas HaJIeXKHOCTHas CXxeMa IMpUMEHHMa JJIsl ONMCaHMs Hepe3epBUPOBAaH-
HOM (0€3bI30BbITOYHO) CUCTEMBI U3 M 3JIEMEHTOB C OTKa3aMH THUIa 0OpBIB?

»—Awl\)r—d
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1.7. I mporpaMMHO-TEXHUUECKUX CPEJCTB aBTOMATU3AIMHU aKTyaJIbHBIMU SIBJISTFOTCSI:
1) mokazarenu JOJTOBEYHOCTH;
2) nmoxazareiau pEMOHTOIPUTOJHOCTH;
3) mokazaTenu 0€30TKa3HOCTH;
4) nmokazareian COXpaHsIEMOCTH.
1.8. IIpo1oKUTENBHOCTD NEPHO/Ia HOPMAIBHOM SKCILTyaTalliy 3aBUCUT OT
1) cpoka ciy:KObI SJIEMEHTOB;
2) HEZOCTaTKOB MOHTa)ka, HAJIaJKU,
3) HapyleHH IpU TPaHCIOPTUPOBKE;
4) yCIOBHI 3KCILTyaTalUH.
1.9. Tlo nprunHE BO3HUKHOBEHMSI PA3IMYalOT CIIEIYIOIINE PA3HOBUIHOCTH OTKA30B:
1) KOHCTPYKTUBHBIE;
2) ycTON4MBBIE;
3) yaCTUYHBIC;
4) npou3BOJICTBEHHBIE;
5) aKCIuTyaTalluOHHbIE.

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

U3 npednosiceHnbIX 86apuanmos omeemos gbloepume moibKo 00UH 8ePHbIU BAPUAHT.
2.1. Jlns Kakoro W3 TEpPEYMCIICHHBIX 3aKOHOB paclpeNeleHusl crpaBeaianBa (opmyna

1— tJ: exp (T—tH)Z}jz-‘)
o271 =0 252

1)Beiibynna;

2) Penes;

3) BKCIIOHEHIIMAIBHOE;

4) HOpMaJIbHOE;

5) yceueHHOe HOpMAaJIbHOE.

2.2.I1o xakoif U3 mpUBEACHHBIX (OPMYJT HAXOTUTCS TIIOTHOCTh BEPOSTHOCTH JIJISI DKCIIOHEH-
LUAJBLHOTO pacnpeaeneHus?

1) exp(— ﬂt);
2) ﬂexp(— }tt);
1 - (r — 1, )2

3) exp ;
o2z ) 0.2

4) 2At.

2.3. Tlo xakoit gopmysne yaoOHee BBIYUCIATH TaMMa-pecypc AJisi IKCIMOHEHIUATbHOTO pac-
MpeEIEHUs TP 3aTaHHOM P}/ ,0< P}, <1?

D P =M,
_ A,
2) Py—ﬂe ;
3) 1, =-In(P, )/ 4

4) t, =—t ln(P )
) ty =1, In{P),

2.4. Tlo xakoii popmysie He clenyeT BEIUUCIATE KOAPPHUIMEHT ONepaTUBHON TOTOBHOCTH, €C-
TU CitydaiiHas BenudnHa T pacripesenena HeOKCIOHEHITHATBHO?



1) Koe(tO’t)ZKZ(IO)'CXP(_I/IH)

t
2) K, (tg.1) = Hg-exp(—t/tH);
I'n *1y
Y7,
3) K, (tg,1) = -exp(— ﬂt).
A+ u

2.5. Tlo xakum QopmyrnaMm BBIYHCISETCS OLIEHKa KO3(UIMEeHTa MpOCTOs MO 3KCHEepUMEH-
8 . 8
TallbHbIM JIAHHBIM? vy j=1...,N, rae N — uucio oTKa30B 3JIE€MEHTOB, ! jotj MOMEHTBI 0TKa3a U

BOCCTAHOBJICHHS?

2.6. Kakoe U3 MpHUBEACHHBIX OMPEIEICHUN dJIeMEHTa B TEPMOIMHAMHUKE SBISETCS MPABUIIh-
HBIM?

2JIEMEHT HEZEIUM Ha YacTH;
3JIEMEHT IPEJCTABIISIET €MHOE LENOE;

2JIEMEHT NPEJCTABIISIET €MHOE LENOE IS TaHHOM 3a/1auH;

. DJIEMEHT €CTh YaCTh CUCTEMBI.

2.7.11o xakoii popmyse HaXoIUTCS (PYHKIUS HA/IEKHOCTH HEPE3ePBUPOBAHHON CUCTEMBI, CO-

CTOSIIEH U3 M 3JIEMEHTOB C PYHKIMSIMHU HaJIeKHOCTH P b (®)?

el NS

m
1. Pe(t)=P(t)- Py(t) - .. Py () = TI Pj(0);
j=1



m

2.P.(t)=1-]1 (1— Pj(t))

j=1

2.8. C yBenMYEHNEM YHCIIa PE3EPBHBIX AIEMEHTOB HaOII0qaeTCs

1. cumxenne 3¢ (HEKTUBHOCTH pPe3epPBUPOBAHUS CUCTEMBI,

2. yBennueHue 3((HEeKTUBHOCTH PE3ePBUPOBAHUS CHCTEMBI,

3. orcyTcTBHE U3MEHEHUS () (PEKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI.
2.9. lnst 6€3b130BITOYHOM CUCTEMBI pa3MepHbIe (PYHKIIMHA YYBCTBUTEIBLHOCTH

1) He 3aBUCAT OT HOMEpa DIEMEHTA;

2) 3aBUCST OT HOMEPA IEMEHTA.
2.10. Yrpara paboToCIOCOOHOCTH O3HAYAET

1) otka3z;
2) HEUCHpPaBHOCTD.

2.11. Ilpu aBTOMaTU3aIIMK OTBETCTBEHHBIX MPOIECCOB, B YACTHOCTH MOTEHIMATBHO OMACHBIX TEXHO-
JIOTUYECKHUX IPOILIECCOB, CTPEMATCA OOECHEeUUTh B OCHOBHOM 3a CUET MOYTH MTHOBEHHOI'O BOCCTa-
HOBJICHUS KO3 (UIIMEHT TOTOBHOCTH, PaBHBIN

1) 0.75-0.8;

2) 0.95-0.98;

3) 0.8-0.9;

4) 0.85-0.95.
2.12. Ilpu 3KCHIOHEHIMATBHOM pacIpe/ie]IeHNH HapaOOTOK Ka)I0ro 3JeMEeHTa J0 OTKa3a HapaOoTKa
BCEI HEPE3EPBUPOBAHHON CHCTEMBI

1) Takxke UMeeT IKCIOHEHIIMAIbHOE PacIpe/ie]ICHHE;

2) HE UMEET SKCIIOHCHIIMAJILHOE paclpe/eicHHE.

Yacrs I11. 3axanue Ha ynopsioueHue 0TBETOB

Yemanoeume coomeemcemeue medncoy pasposHenHbIMU YACMAMU YIMBEPHCOCHUS.

3.1. YcTaHOBUTE COOTBETCTBUE MEXKIY PEKMMOM PE3EPBHPOBAHUS U 3HAUeHHEM Kod(dduimeHra ro-
TOBHOCTH CHUCTEMBI:

1) HeHarpyKe€HHBIN («XOJIOIHBII) a) CpeIHUi
2) HATpY>KEHHBIN («ropsuuity) 0) HauMEeHbBIINUN
3) o0neryeHHbIN («TETIbI) B) O0IbHOM
3.2.YcTaHOBUTE COOTBETCTBHE MEXAY KOMIUIEKCHBIM TOKa3aTeJeM HaJIeKHOCTH U (opMy-
JTaMH:
1) ko3 unmeHt mpocTos N g
2 t]
a) J=
Yo%
+
=0 =1
2) k03¢ punMeHT TOTOBHOCTH N ;
'21 J
6) ———2
N N g
XU+ Xty
27 4
1 N
— >t
) N j§1 J
B
1IN L
NjZ1J Nz tj




3.3. YcraHOBHUTE COOTBETCTBHE MEXKY PEeKUMAMU PE3epBUPOBAHMS MPOTPAMMHOI0 00eCIeYeHUs U

X OIMMCAHUCM:

1) BpeMeHHOE

a) 3aKJII0O4YacTCA B ,Z[}I6J'II/IpOBaHI/II/I HCXOOHBIX JaHHBIX XEX, IIPOroHE
IMporpaMmMHOTO obecrieueHHs C 1 MOCJICAYIOIICM aHAJIM3C PC3YJIbTATOB

2) nHpOpMAITMOHHOE

0) 3aKiIr04aeTCs B PELIEHUH 3ajauil C OJIMHAKOBBIMU HCXOAHBIMU JAHHBIMU
Ha JIByX MPOTrPaMMHBIX 00€CIICUEHUX U MOCIIEAYIONIEM aHalIN3e pe3yibTa-
TOB

3) nporpamMmmMHOe

B) 3aKJIIOYAETCA B PELICHNH 331a4K ¢ OJUHAKOBBIMU UCXOIHBIMU JTaHHBIMU
Ha 1ByX OBM 1ByMs HE3aBHCHMO HallMCAHHBIMH IIPOTrPaMMHBIMU OO€ecTIe-
YCHUSAMH U MTOCJIENYIOLIEM aHAIN3€ PE3YJIbTATOB

4) mporpaMMHoO-
TEXHUYECKOe

T') 3aKJIFOYAETCs B IPOTOHE MPOTPAMMHOTO 00ECIICUCHHSI ¢ OJIMHAKOBBIMU
WCXOJIHBIMHU JIAaHHBIMH U TIOCJICYIONIEM aHAJIN3€e PE3yJIbTaTOB

3.4.YcTaHOBUTE COOTBETCTBUE MEXIY IMOKazareleM 3()DPEeKTUBHOCTH pe3epBUPOBAHUS MaKOPHUTAP-
HOM CHCTEMBI U YHCIIOM €€ DJIEMEHTOB:

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

a) BBE/ICHHUE «T'OJIOCYIOLUX) 3JIEMEHTOB B MAKOPUTAPHYIO CUCTEMY HE
U3MEHSET €€ HaIC)KHOCTh

2) pu t>to (P(to )=0.5)

0) BBEICHUE «TOJOCYIOLINX» 3JIEMEHTOB B MaKOPUTAPHYIO CUCTEMY 10-
BBIIIACT €€ HAJIEKHOCTh

0) BBEJICHUE «TOJOCYIOIINX» 3JIEMEHTOB B MAXKOPUTAPHYIO CUCTEMY CHHU-
JKaeT ee Hale)KHOCTh

Kpurepum ouenkn

HpI/I OLICHKEC PE3YyJIbTATOB BBINMOJHCHUSA TCCTOBBIX SaI[aHI/Iﬁ B paMKax IOUCHHUIIIIMHBI ((HaQ!C)KHOCTI)
CUCTEM ABTOMATU3AIUNY HCIOJB3YCTCA peﬁTHHFOBaH cucrtema. CornacHo peﬁTHHFOBOI)‘I CHUCTEMC

OLICHKA Pe3yJIbTaTOB TECTHPOBaHMS (HOPMHUPYET TeKyIuili petuHr R™ . MakcumanpHOe 3HaYCHUE
OLICHKH paBHO 4 6. TecT cunTaercs NpoieHHBIM, €CIIU CTYACHT MOJTY4HII 32 HETO He MeHee — 3 0.
Kputepuu olieHKH npecTaBiIeHbl B Ta0JI.

Kpurepun oneHkyn TecTHPpOBaHUS

KoaunuyecTBO 0a/1710B

YacTts 1. 3ananue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-1
UYacrts II. 3ananue c BBIOOPOM OHOTO BEPHOTO OTBETA 0-2
Yacrs III. 3aganue Ha ynopsiio4eHUE OTBETOB 0-1

NTOI'O

0-4
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