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Hepeueub Komnemeuuuﬁ u unduxamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe d)opmupoeanuﬂ 6 npouecce 0C60eHun ouc-

Kommerenmus:

uuniuHsvl

[TK-2 Crioco0eH K ompeeNieHUIo 1IeJIeCO00Pa3sHOCTH aBTOMATH3AIMH MIPOIECCOB YIIPaBJICHHUS, K pa3paboTke HHPOPMAIIMOHHOTO 00eCIIeYCHHUS
ABTOMATH3MPOBAHHOM CUCTEMBI YIIPABJICHUS IIPOU3BOJICTBOM H 33JJaHH HAa MPOSKTUPOBAHHE OPUTHHAITBLHBIX KOMITOHEHTOB ACVYTI, K KOHTpOITIO BBOAA
ee B JACUCTBUE U IKCILIyaTalluu
WHaukaTtopsl JOCTHKEHHUST KOMIICTCHITHH:

[1K-2.1 3HaeT MeToIbl MPOCKTUPOBAHUS OTJCIBHBIX OJIOKOB U YCTPOWCTB CHCTEM aBTOMATHU3allMU U BBIOUPATH CTAHJIAPTHBIC CPEIICTBA BBIYKC-

JINTEJILHON TEXHUKHU JJIS1 IPOCKTUPOBAHUSL CUCTEM aBTOMATHU3allMU B COOTBETCTBHH C TCXHUYCCKUM 3aJIaHHUEM,,

IIK-2.2 Ymeer IPOU3BOJUTL IMPOCKTUPOBAHUC OTACIBbHBIX 0JI0KOB U YCTpOﬁCTB CHUCTCEM aBTOMATHU3allMH U BLI6I/IpaTB CTaHAAPTHBIC CPCIACTBA
BBIUMCIIMTEIbHON TEXHUKU IS NPOCKTUPOBAHUS CUCTEM aBTOMATH3allMKM U YIIPABJICHUS B COOTBETCTBHUHM C TCXHUYCCKUM 3aJaHUEM,

[1K-2.3 Bnaneer MeToauKaM# IPOSKTHPOBAHHUS OTAETHHBIX OJIOKOB M YCTPOUCTB CHCTEM aBTOMATH3AIMH BEIOMPATh CTaHAAPTHBIE CPEICTBA BhI-

YUCIINTEIbHON TEXHUKHU AJIA IIPOCKTUPOBAHUA CUCTCM aBTOMATHU3AllUH U YIIPABJICHUA B COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUEM.

Huouxamoput Imanwvl hopmuposanusn e npoyecce 0C60EHUA OUCYUNTUHDBL
oocmujicenus Jexkyuu Ilpakmuueckue Jlabopamopnuie 3anamusn Kypcoeoit npoekm Haumenosanue oyenou-
KomnemeHyuu 3anAmuUA, 1400pPaAmMOpPHLLIL (paboma) H020 cpedcmea
nPAKMuKym
IIK-2.1 Tema 1-9 He npedycmompenui Jlab. paboma 1-7 He npedycmompenwvt | Tecmupoganue, nab. pa-
ooma
1IK-2.2 He npedycmompenui Jab. paboma 1-7 He npedycmompenwst | Tecmuposanue, 1ao. pa-
ooma
IIK-2.3 He npedycmompenut Jab. paboma 1-7 He npedycmompenwvt | Tecmupoeanue, naé. pa-
ooma




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyumii peiiTUHr
JIa6. pabora bann
Nel 8-15
Ne2 9-14
Ne3 9-14
Neq 9-14
Ne5 9-15
Ne6 8-14
Ne7 8-14
TecTtupoBanue 0-4
NTOT'O 60-100




HlIxana ouenusanus

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpPa:KeHH e 0asax: BbIpa:KeHHe 3auer
5 87 - 100 OmmmyHo | OLeHKa «OTIUYHOY BHICTABIISETCS CTYJCHTY, €CITH TEOPETHYECKOE COJIEpKaHKe Kypca OCBOCHO IMOJIHOCThIO, O€3 mpoode-
JIOB; HMCYEPIIBIBAIONIE, TIOCIEAOBATEIbHO, YETKO U JIOTHYECKA CTPOWHO M3JaraeT Marepuall; CBOOOAHO CIIPaBISIETCS C
3a/ladyaMu, BOTIPOCAMH U IPYTHMH BHIAMH MPUMEHEHHS 3HAHUH; MCIIONB3YET B OTBETE JOMOIHUTEIHHBIA MaTepHall BCce
MIpeIyCMOTPEHHBIE TPOTPaMMON 3a/JaHMUS BBHITOIHEHBI, KAYECTBO MX BBITIOTHEHHUS OIIEHEHO YUCIIOM OaJlTOB, OIM3KUM K
MaKCUMaJIbHOMY; aHAJIH3UPYET MOJYUYCHHBIE PE3yJIbTATHI; NPOSIBISIET CAMOCTOSITEIBbHOCTD IPY BBHIIOTHEHUH 33aAaHUI
4 74 - 86 Xopomo | OneHKa «XOpOIIoy» BBICTABIISICTCS CTYJICHTY, €CJIH TEOPETUUECKOE COACPKaHUE KypCa OCBOCHO MOJTHOCTHIO, HEOOXO/IH-
MbIe TIPAKTHYECKUE KOMIIETEHIINU B OCHOBHOM C()OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOTPAaMMOi 00y4eHHUs yuaeo-
HBIC 3aJaHHs BBIIIOJIHCHBI, KAYCCTBO UX BBIITOJTHCHUS JOCTATOYHO BBICOKOC. CTYI[CHT TBEPAO 3HACT MaTCpurall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, He JIOMycKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC.
3 60 -73 Y noeneTBopu- |OTIeHKa «YAOBIETBOPUTEIHHO» BBICTABIISIETCS CTYJIEHTY, €CIIH TEOPETUIECKOe COep KaHrne Kypca OCBOEHO YaCTHUIHO,
TEIHHO HO TIPOOEITBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MMPETYCMOTPEHHBIX MTPOTpaMMOi 33JaHUH BBITIOTHEHO,
HO B HUX HUMCIOTCA OHH/I6KI/I, IIpyu OTBCTEC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT AOIIYCKACT HCTOYHOCTH, HEAOCTATOYHO
MpaBUIIbHBIC (POPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuaa.
2 Hwmxe 60 HeynornerBo- |OneHka «HEYIOBIETBOPUTEIHHOY BBICTABIIACTCS CTYACHTY, €CIIM OH HE 3HACT 3HAUYMUTENIbHON YacTH MPOTPaMMHOTO Ma-
PUTENBHO  |Tepuaia, A0MyCKaeT CYIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHEHUSIMH BHITIOIHIET IPAaKTUYECKUE pa-

00TbI, HEOOXOAUMBIE TIPAKTHUECKUE KOMIIETEHIIMN He cpOPMUPOBAHBI, OOJTBITHHCTBO MPEAYCMOTPEHHBIX MTPOTPaMMOM
00y4eHus yueOHBIX 33/1aHUI HE BBIINOJIHEHO, KAUECTBO UX BHIIOJIHEHHS OLIEHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMAaJIb-
HOMY




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

KpaTkas xapakTepucTuka OIeHOYHOTO
cpeacTsa

[IpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B PoHJIE

3amura saboparop-
HOM pabOThI

CpeactBo, TO3BOJIAIONIEE OIECHUTH
YMEHUE U BIAJIEHUE O0yYarouerocs
W3Jlarath CyTh TOCTaBIICHHOW 3a1auH,
CaMOCTOSITEIbHO ~NPUMEHSTh  CTaH-
JapTHbIE METOJIbl TIOCTABJICHHOM 3a-
JTa4yd C HMCIIOJb30BAaHHEM HMEIOIICHCS
JabopaTopHOi 0a3bl, MPOBOJAUTH aHA-
713 TOJYYEHHOTO pe3ysbTara padoThl.
MoseT BBITOTHATHCS B UHIUBUTYaITh-
HOM TIOpSAJIKE WJIM TpyMmod oOyuyaro-
IMXCS.

Tembr naboparop-
HBIX padoT.

Tect

Cuctema cTaHIapTU3UPOBAHHBIX 3a]a-
HUM, TO3BOJISIONIAs aBTOMATU3UPOBATh
pOLEAypPy U3MEPEHUS YPOBHSI 3HAHUI
¥ YMEHUN 00yJaromnierocs.

®oH TECTOBHIX 3a-
JAHUU JJIs1 TIPOBE-
JIECHUS HUTOTOBOI'O
TECTUPOBAHUS  TIO
TUCIUILINHE




MHNHOBPHAYKHN POCCUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaeparbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIhbHOIO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hampasnenue noaroroku: 27.03.04 YnpapieHre B TEXHHYECKUX CHCTEMaX
[Tpodwite: CUCTEMBI U CpeCTBa aBTOMATH3AIMH TEXHOJIOTHYECKUX TIPOLIECCOB

Y4eOHBIM IIJIaHOM 110 HampasieHuto nmoarotopku 27.03.04 VYmpaieHue B TEXHHYESCKUX CH-
cTeMax Juis OOYYaroIIMXCs MPEeIyCMOTPEHO MPOBEACHHE TaO0OPATOPHBIX 3aHSATHH MO JUCIUILIMHE
«Hame)XHOoCTh, 9PrOHOMHUKA U KAYECTBO CUCTEM YIPABICHU.

JlaboparopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCA B yueOHBIX Jaboparopusx kKadenpsl Oe3
UCTIOJIB30BaHUS CIICIIUAIEHOTO 000PYI0BaHUSI.

Llenb npoBeieHUS Ta0OPATOPHBIX PA0OT - MPAKTUYECKOEC OCBOCHUE TCOPETHUYCCKHUX TTOJI0KE-
HUI JICKIIMOHHOTO MaTepualia, a TaK)Ke BhIPAOOTKA CTYJICHTaMHU ONPECICHHBIX YMEHHUI U HABBIKOB
CaMOCTOSTEIILHOTO AKCIICPUMEHTHPOBAHUSI.

KoMmmuiekT 1a6opaTopHbix padot
no aucuuiuimHe «Ha/ie)kHOCTh, )PTOHOMHUKA U KQUECTBO CHCTEM YIIPABICHHUS

Jlaboparopnasi padora Nel
Tema: «OnpenejieHne U KOMIUIEKCHBIX MOKAa3aTeJieil HAIeKHOCTH TEXHUYECKUX IJIEMEHTOB 10
CTATHCTHYECKUM JaHHBIM».
3aganue:
1. I3yunTh TEOpETUUYCCKUI MaTepua (€IMHUYHbIC U KOMIUICKCHBIC TIOKa3aTeIH HaJCKHOCTH TEXHH-
YECKUX 3JIeMEeHTOB). OTBETUTh HA TEOPETUUCCKUE BOTIPOCHI.
2.13 N oHOBpEeMEHHO BKITIOYEHHBIX OJJHOTUITHBIX AJIEMEHTOB K MOMeHTY BpeMeHH 300 oTkazamo Ni
asieMeHTOB. HaliTH OIIEHKM MHTEHCUBHOCTH OTKA30B M CPETHEH HapaOOTKH JI0 OTKAa3a dJIEMEHTA.
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. [Ipu ucneitanuu N(11.2) OTHOTUITHBIX 3JIEMEHTOB Ha WHTEepBasie BpeMeHu (495, 505) otkazano AN

aneMeHTOoB. OnpenenuTh CPEeIHIO HapabOTKy A0 O0TKa3a U TaMMa-pecypc dJIeMeHTa Ipu P7/ =0,9.

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

4. BeposTHOCTh 0€30TKa3HOM pabOTHI dJIeMEHTa H3MEeHMIIAach B 1,1 pa3a 3a Bpems ero SKCIuTyaTauu t
gac. OnpenenuTh raMmMa-pecypc dJIeMeHTa pr P7/ =0,22.

No 1 2 3 4 5 6 7 8 9 10

Bap-Ta

t 200 100 250 150 120 170 180 220 300 400

5. [I1oTHOCTH BEpOSITHOCTH OTKa3a M3MEHIIIACh B 1.5 pa3a 3a BpeMs dKCIUTyaTalluy JIEMEHTa, PaBHOE

t yac (m.4). OnpenenuTh CPeaHIO HApaOOTKY /10 OTKa3a 3JIEMEHTa U BEpOSITHOCTh €ro OTKa3a B MO-
MeHT BpeMeHu 120 4.

6. HpI/I HCIIBITAHUHU OOJIBIIOTO YHCa OIHOTHUITHBIX 3JIEMCHTOB B MOMCHT BPEMCHH to OBLIO HCITPABHO



500 snemenToB, a Ha ManoM uHTEpBaine Bpemenu (tg,tg + 5) orkaszamo AN(m.3) snementos. Onpene-

JIUTH OLEHKU cpeliHel HapaOOTKH 10 OTKa3a AJI€MEHTa U BEPOSTHOCTU €ro 0TKa3a B MOMEHT BpEMEHHU
1000 .
7. IIpu ucnbrranuu 1000 OMHOTUITHBIX JIEMEHTOB Ha MHTEpBasie BpemeHH (295, 305) orkazano AN

(1.3) anemenToB. OnpeaenuTh CPEeTHIO HApabOTKy 10 0TKa3a U TaMMa-pecypc Mpu P7 =0,9.

8.Bapuant 1. HapaGoTka s1emMeHTa 10 0TKa3a ONMUCHIBAECTCS YCEUEHHBIM HOPMaJIbHBIM pacipejiene-

2

Huem ¢ napamerpamu t, =4000 4, o :106 112. Onpenenutb BEpOSITHOCTh 0€30TKa3HOU PabOTHI,

MHTEHCUBHOCTh OTKAa30B M IJIOTHOCTb BEPOSTHOCTH OTKa3a /yid t=2000 u.
Bapuanr 2. HapaboTka u3aenus 10 0TKaza ONMuchIBacTCs 3akoHOM Pernest. Onpenenuts BEPOITHOCTh
0€30TKa3HOM pabOThl, HHTEHCUBHOCTh OTKA30B M IUIOTHOCTH BEPOSATHOCTH oTKa3a /i t=1000 4, ecau

2 6 2
napametp pacnpenenenus o =107 u".

Bapuant 3. Bpewms 6e30Tka3HON paObOTHI U3enus MOAYUHSIETCS 3aKOHY BeitOynna ¢ mapamerpamu

kZlO_4 1/4, m=1.5. Onpenenuth BEpOSTHOCTh 0€30TKa3HON pabOThl, HHTEHCUBHOCTb OTKAa30B H
IJIOTHOCTh BEPOATHOCTH OTKa3a ajist t=100 4.

BapuanTt 4. 3a HaOt01aeMbIid TIEPUO IKCIDTyaTAIlUU B U3JICIHH ObLIO 3a(DUKCHPOBAHO 8 OTKA30B,
BpeMs BOCCTAHOBJICHHE KOTOPBIX COOTBETCTBEHHO cocTaBuio 12,23, 15,9, 17, 28, 25, 31 mun. Haiitu
OIICHKY CPEJIHETO BPEMEHHU BOCCTAHOBJICHUS H3IEIIHSL.

Bapuantr 5. B pesynprare aHanu3a AaHHBIX 00 OTKa3ax ammaparypbl MOJy4YeHa 3aBUCHMOCTD

f(t)= Cl/”tle_llt + + szlle_;tzt . Onpenenuth BEPOATHOCTh OE30TKAa3HOW pabOThI, MHTCHCHUB-

HOCTh OTKa3a W CPEIHIOI HapaOOTKy JI0 OTKa3a.
BapuanT 6. B pesynbrare aHanu3a JaHHBIX 00 OTKa3ax ammaparypbl yCTAaHOBJICHO, YTO IJIOTHOCTh

BEPOSTHOCTH OTKa3a umeet Bua: f(t) = Ze_t (1 — e_t j Onpenenutb BEpOSITHOCTH O€30TKAa3HON pa-

0OTBI, HHTEHCUBHOCTb OTKAa30B U CPEIIHIOK HapaOOTKY J0 OTKa3a.
9. OTpa3uTh pe3ysbTaThl B Ja00PATOPHOM OTUETE.

JlaGopaTopHas padora Ne2
Tema: «Onpenenenne KOMIUIEKCHBIX MOKa3aTe/ieil HAIeXKHOCTH BOCCTAHABJINBAEMbIX JJIeMeH-
TOB».
3ananue:
1. I/I?,yTH/ITB KOMIIJICKCHBIC ITOKAa3aTeJIN HAACKHOCTHU. OTBeTUTH Ha TCOPECTUICCKHUEC BOIIPOCHI.

2. TeXHUYECKUM DJIEMEHT XapaKTEePU3YyeTCs] HHTECHCUBHOCTHIO OTKA30B A qac_l Y CPEIHUM BpEMEHEM

B
pemonTa fw wac. Onpenenuts KodGQHUIMEHT FOTOBHOCTH U KOY(D(HUIIMEHT ONEepaTUBHOM FOTOBHOCTH
npu t=100 g u t=300 4.

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

tB 50 20 40 30 25 60 80 70 55 75

3. TeXHUYECKHUii 2IEMEHT XapaKTEPU3yETCs cpeaHel HapaboTKOI 10 OTKa3a th  yac u cpenHuM Bpe-

B o
MeHeM BOCCTAHOBJIEHMS v uac (11.2). HaiiTh K0>((HIHEHT NpoCcTos U TaMMa- PECYpPC TOTOBHOCTH
npu K y = 0.5.

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




o B
4. TeXHUYECKUI 2JIEMEHT XapaKTEPU3YETC CPEAHUM BPEMEHEM BOCCTAHOBJICHUS tq gac (1.2) u xo-
s dunmentTom roroBHocTH 0.6. OnpeAeTUTH CPETHIO HApaOOTKY 10 OTKA3a AJIEMEHTA U BEPOSATHOCTh
OTKa3a 3JeMeHTa 10 MoMeHTa BpeMenu 100 u.

A

5. KoaddumueHt roroBHOCTH TEXHUYIECKOTo 31eMeHTa E,, a mHTeHCcHuBHOCTH BoccTaHOBiIeHUs 0.02
1/4. TpeOyercs onpeaeauTh raMma- pecypc npu Py =0.7 1 k03P PUIMEHT OIepaTUBHOM TOTOBHOCTH

npu BpeMeHu nporuosza 100 u.

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

a

6. Cucrema «BOCCTaHABIMBAEMBIN 3JIEMEHT — PEMOHTHBIN NEPCOHAI» XapaKTepu3yercs K03 puim-
€HTOM TPOCTOs M KoddduimenTom orneparuBHoi roroBHocTH 0.2 mpu t=400 4. OnpenenuTs HHTEH-
CUBHOCTH OTKAa30B, BOCCTAHOBJICHUS, a TaK)Ke KOA(P(UIUEHT TOTOBHOCTU AJIEMEHTA.

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 pe3ynbTaThl B 1a00PaTOPHOM OTYETE.

JladbopaTopnasi padora Ne3
Tema: «Onpeneienne noxkasarelieil HaJe;KHOCTH Hepe3ePBHPOBAHHBIX CHCTEM.
3ananue:
1. MI3yuuTh mokaszareian HaJeKHOCTU HEpe3epPBUPOBAHHBIX cucTeM. OTBETUTh HA TEOPETUUYECKHE BO-
MIPOCHI.
2.YcunuTens HapsbKEHUS. COCTOUT U3 TPEX MOCIIE0BaTEIbHO BKIFOUEHHBIX KACKa0B YCUIICHUS C UH-

1

TEHCHUBHOCTSIMH OTKa30B /11 qac_l, /12 yac — U P(thg), rae th3 =100 gac. OnpeaenuTs CPeaHIO

HapabOTKy J0 0TKa3a ¥ raMMa-pecypc rOTOBHOCTU CUCTEMBI IIPU P%: =0,8.

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

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

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

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

3.PerynsaTop ¢ nepenarounoii pynkuuern W(p) =Cq +Cq / p, rre Cq, C(- napameTpsl HaCTpOHKH
PEry/aTopa, COCTOMT U3 yCHIIUTEIIs C HHTCHCHBHOCTBIO OTKA30B Ay, (=4, u31.2) uac_l, UHTErpaTopa

c tW 4ac npu P7 = 0,8 u cymmaropa ¢ Py (48) = 0,9. Heo0x0nMO OCTPOUTH CTPYKTYPHYIO HaJIEXK-

HOCTHYIO CXEMY PEryJjisiTopa, ONPEAEIUTh 3aKOH  PpEeryjJupoBaHHs U  CPEAHIOI HapaOOTKy 10
0TKa3a peryJisTopa.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
% 60 70 50 80 90 75 85 95 100 65

4.ABTOMaTHYECKash CHUCTEMa pETyJIUPOBaHMUS COCTOUT M3 YETHIPEX JIEMEHTOB: JAaTuuka /I, perymns-
topa P, ucnonmunrensHoro mexannsma UM, perynupyromero oprana PO, ”HTEHCUBHOCTH OTKa30B KO-

TOPBIX COOTBETCTBEHHO paBHBI A = 0,003, Ap =0,006, Agzp, = 0,009, Apn =0,015. Onpene-

JUTHh HOMUHAIBHYIO CPEIHIOI0 HAapaOOTKY /IO OTKa3a CUCTEMBI, BEPOSITHOCTh OTKa3a CUCTEMBI B MO-
MeHT BpeMenu th =50uacos.



Ne 1 2 3 4 5 6 7 8 9 10

Bap-Ta

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

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

w

A
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 aBTOMaTHYECKOI CHCTEME peryJMpoBaHUs, MPUBEICHHON B 1.4, pa3penieH0 U3MEHUTh B 2 pas3a
MHTEHCUBHOCTH OTKa3a JI000T0 (0JHOT0) 3JIEMEHTA C IIeNbI0 YBEIMUEHUS CpeaHel HapaOOTKU A0 OT-
Ka3a cuctembl. Kakoii aeMeHT Heo0X01uMo BhIOpaTh U KaKOBa CpeHssl HapaboTKa 10 OTKa3a Mojep-
HuzupoBanHou ACP?

6. OTpa3uTh pe3ynbTaThl B 1a00PaTOPHOM OTYETE.

JlaGoparopHas pabora Ned
Tema: «Onpenenenne noka3aresieil HaJe:KHOCTH pPe3ePBHPOBAHHBIX CHCTEM)
3aganue:
1. I/I?,yT-II/ITI) IMOKa3aTC/in HAAC)KHOCTU PE3CPBUPOBAHHBIX CUCTCM.
2. TexHuuyecKasi CUCTEMa COCTOMT U3 YETHIPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHBHOCTSIMHU OTKa30B

ﬂl =0.008 qac_l, /12 =0.016 uac_l, 2,3 =0.024 ttac_l, A, =0.012 yac™. B HaIMYUM MMeEETCS eIe

OJIMIH BJIEMEHT CO CpejiHell HapaboTKOM 10 0TKa3a ' vac, KOTOPHIM MOXKHO 3ape3epBUPOBATH OO0
13 OCHOBHBIX. OnIpeennTh HanOoJBIIYI0 CPEJHIOI0 HApaOOTKY 10 OTKA3a PE3ePBUPOBAHHOM CHCTEMBI

U BEpOSITHOCTb €€ 0TKa3a B MOMEHT BpeMeHH 1 yac.
Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
ty 50 75 60 100 90 115 110 120 105 102
t 100 120 150 200 250 300 350 400 450 500

3. Texuuueckas cucrema CKOHCTPYHUPOBaHA U3 TPCX PABHOHAACKHBIX 3JICMCHTOB C MHTCHCUBHOCTBIO

0TKa30B A uac ", IBa U3 KOTOPBIX OCHOBHbIE, 2 TPETHi1 pe3epBHbIil. ONpeeuTh CPEIHIO HApabOTKy
JI0 OTKa3a CUCTEMBI, BEpOSTHOCTh €€ 0OTKa3a B MOMEHT BpeMeHH 1 yac, mpuBeeHHOM B 11.2.

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. TexHu4yecKas CACTEMa COCTOUT U3 TPEX 3JICMCHTOB C THTCHCUBHOCTAMU OTKA30B ﬂ’l qac_l, 2“2 llaC_l,

Ay wac™, JIBa U3 KOTOPBIX OCHOBHBIE, a TPETHI pe3epBHBINA. ONpeNEeNUTh HAUOONBIIYI0 CPEITHIOK

HapabOTKy /10 0TKa3a pe3epBUPOBAHHON CHCTEMBI U BEPOATHOCTh €€ OTKa3a B MOMEHT BpemeHu 100
qac.

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

Aq 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.

JlabopaTopnasi paGora NeS
Tema: «Onpenenenne nokasaresieil HAEKHOCTH MAKOPUTAPHBIX CHCTEM»
3ananmne:
1. N3y4unTth nokas3arenyu HaJleXKHOCTH Ma)KOPUTAPHBIX CUCTEM.

2. MamopHTapHaﬂ CHUCTEMA COCTOUT U3 TPEX PAaBHOHAACIKHBIX «T'OJIOCYIOIIUX)» 3JICMCHTOB C BEC-



posiTHOCTSIMH P 11 aGCOMIOTHO Ha/IeKHOTO KBOpyM-pene. OnpenenuTh BEpOsSTHOCTh O€30TKa3HOM pa-
00ThI cucTeMbl U 3P(HEKTUBHOCTH pEe3ePBUPOBAHUS MO BeposiTHOCTH P. OnpenenuTe 4ucio COCTOSHUM
U BapUaHTOB pab0OTOCIOCOOHOCTH crcTeMbl. COCTOSTHHE CHCTEMBI XapaKTepU3yeTCsl YUCIOM paboTo-
CIOCOOHBIX 3JIEMEHTOB, & BAPUAHT- COUETAHUEM ITHUX DJIEMEHTOB.

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 CHCTEMa COCTOMT U3 MATH PAaBHOHAJIEKHBIX «TOJIOCYIOLIMX» 3JIEMEHTOB C UH-

TEHCUBHOCTSIMU OTKa30B A ¥ a0COJIFOTHO HA/ICKHOTO KBOpyM-peine. OnpeaenTh CpeIHIo HapaboTKy
JI0 OTKa3a CUCTEMbI 1 HHTEHCUBHOCTH €€ 0TKa3a B MOMEHT BpemeHu 1000.

No 1 2 3 4 3) 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 TAOOPATOPHOM OTUETE.
JladopaTopHas padora Ne6
Tema: «CuHTe3 cHCTEeM MHHMMAJIBLHOMN CJI0KHOCTH € 32JaHHON HA/IeKHOCTHIO»
3ananue:
1. N3yunTh METOAMKY CUHTE3a CHCTEM MUHUMAJIBHOU CIIOKHOCTH.

2. CKOHCTpYUpOBaTh PE3EPBUPOBAHHYIO CUCTEMY MUHHUMAJIbHOW CIOXKHOCTU CO CpeIHEel Hapa-
o C
OOTKOM Ha OTKa3 He MeHee t-H JaCoB, HCIOJB3Yyd OJOJEMCHTbBI C HWHTCHCHUBHOCTAMU OTKa30B

A= 0.008 wac ™, Ay = 0.011uac™L, A, =0.009uac™t, 1, =0.01uac™L, A =0.012 vac™ L, Pexo-

47
MEH/IyEeMbli IPUHLIUI PEHICHUS 33J1a4H « OT IIPOCTOr0 K CIOKHOMY.
No 1 2 3 4 5 6 7 8 9 10
Bap-Ta
tE 170 175 180 185 190 195 173 178 182 192

-1
3. CKOHCTPYI/IpOBaTL M3 PAaBHOHAACIKHBIX 9JICMCHTOB C MHTCHCUBHOCTBIO OTKA30B A yac pe3Cp-

o o o C
BUPOBAHHYIO CHCTEMY MHHUMAIIEHOM CIIOKHOCTH CO CpeHel HapaboTKol Ha OTKa3 He MeHee 'H  ua-
coB. Omnpe/ieniTe YMUCIIO AIEMEHTOB N B PE3EPBUPOBAHHON CUCTEME H €€ CPETHIOI HapabOTKy 10 OT-
Kaza.

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

tt 310 200 1700 300 300 800 700 550 800 500

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

4. OTpa3uTh pe3ynbTaThl B JaOOPATOPHOM OTYETE.

JlaGopaTopunas padora Ne7
Tema: «Onpenenenne ko3PpGuUUEHTOB (PYHKIHI) YYBCTBUTEIBHOCTH NOKa3aTeleld HAJEKHO-
CTH CHCTEM»
3aganue:
1. N3yunTh METOAMKY ONpENEIICHNS YyBCTBUTEIBHOCTEN ITOKA3ATENEN HAIEKHOCTEN CUCTEM.
2. HepesepBupoBaHHas cucTemMa COCTOUT U3 TPEX PJIEMEHTOB C MHTEHCUBHOCTSIMU OTKA30B /11, /12 u

/13 uac_l. Omnpenenuts pazMepHble U 6e3pa3mepHble GyHKINUN U K0d(D(PHUIIMEHTH 9yBCTBUTEIBHOCTH

C . -
nokasaresei HagexHocTH Pe(t) u fh 110 MOKAa3aTeNsIM HAIKHOCTH SIEMEHTOB }Li ,1 =1,2,3.Haiitu 3Ha-
yeHHs! QYHKIIMI B MOMEHT BpeMeHHU 1o, paBHBIN cpeiHel HapaOOTKe O 0TKa3a CUCTEMBI.

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

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




7, | 00135

0.003

0.002

0.002

0.001

0.001

0.0075

0.003

0.002

0.01

J, | 0.0045

0.001

0.001

0.008

0.0075

0.002

0.0015

0.002

0.0007

0.005

3. HJ’ISI p63€pBHpOBaHHOﬁ CHUCTEMBI C TPEM HAI'PYKCHHBIMU 3JIEMCHTaAMU C MHTCHCUBHOCTAMH OTKa-

30B /11,/121/1 /13 qac_l (n.2). Onpenenuts pazMepHbie U O6e3pa3MepHble GYHKIUHU U KO (HUIIUEHTHI

o C
YYBCTBUTENBHOCTH MOKa3aTeneil HanexHocTH Pe(t) u tH 110 mokasarensM HaIeKHOCTH SIEMEHTOB.
4. OTpa3uTh pe3ynbTaThl B TAOOPATOPHOM OTUETE.

Kpurepun ouenku: KoiauectBo 0amioB, KOTOPOE MOXKHO MOIY4UTH 32 1a0OpaTOPHYIO paboTy, mpe-

CTaBJICHO B Ta0II.

Texyuuii peiiTUHr
JIa6. pabora bann
Nol 6-8
No2 7-8
No3 7-8
No4 8-8
No5 7-8
No6 5-8
No7 5-8
UTOTI'O 36-56




MMWHOBPHAVYKH POCCHUUN
HwxHekaMCKHii XUMHKO-TEXHOJIOTUIECKHI HHCTUTYT ((prnan)
benepabHOT0 rOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnono2ui
Kageopa Unpopmayuonuwix cucmem u mexnonocuti

Hamnpasnenue noarotoku: 27.03.04 YmnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CuCTEMBI U CpPEICTBA ABTOMATU3ALNY TEXHOJIOTHYECKUX TPOLIECCOB

KoMIIeKT TeCTOBBIX 3aJaHUH
1O JUCLMIIIIMHE «HaaexHOoCTh, SprOHOMHKA M KAYECTBO CHCTEM VIIPABJICHHS)

Bapuant Nel

Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npednosicenHbix 6apuanmos omeemos gvloepume HeCKOJIbKO 6EPHBIX.
1.1 Kaxue u3 npuBEICHHBIX HIDKE MOKa3aTeneil 0e30TKa3HOCTH  SBJISIOTCS YHCIOBBIMH?
1) QyHKUMSA HACIKHOCTH;
2) GYHKIHS HEHAJISKHOCTH;
3) cpenHsis HapabOTKa 10 OTKa3a;
4) TIOTHOCTH pacrpe/ieieHus BpeMEeHH 0e30TKa3HOM paboThI;
5) nucnepcus HapaOOTKH JI0 OTKa3a;
6) cpeaHee KBaJpaTHYECKOE OTKIIOHEHUE HAPAOOTKH JI0 OTKa3a,
7) MHTEHCHBHOCTH OTKA30B;
8) ramma—pecypc;
9) ramMMma-TIpOLIEHTHBIN pecypc.
1.2. Kakue u3 npuBeieHHBIX (PYHKIIMOHAIBHBIX MOKa3aTeNed HaJle)KHOCTH SBISIOTCSI MHTEH-
CHBHOCTBIO OTKa30B TEXHMYECKOTO dJIEMEHTA U (PYHKIMEH HaIeKHOCTU?

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

d
3) f(t)z%;

8 i) =

P(t)
1.3. Kakue U3 MpuBEICHHBIX HUKE MTOKA3aTENCH SBISIOTCS (DYHKITMOHATLHBIMA TTOKA3aTEISIMH
PEMOHTOINPUTOTHOCTHU ?
1) BepOATHOCTH BOCCTaHOBIICHHS ((DYHKIIHS CBOEBPEMEHHOTO BOCCTAHOBIICHHMS);
2) cpeaHee BpeMsi BOCCTaHOBJICHHS,
3) BepOSATHOCTH HEBOCCTAHOBIICHHS,
4) mucriepcusi BDEMEHU BOCCTAHOBJICHUS;
5) TIOTHOCTH BEPOSTHOCTH BOCCTAHOBIICHHUS,
6) HMHTEHCHBHOCTH BOCCTAHOBJICHUS,
7) cpeaHee KBapaTHUECKOE OTKIIOHCHHUE BPEMEHH BOCCTAHOBJICHHSI.



1.4. TlokaxuTe BEpOSITHOCTb BOCCTAHOBIJICHUS dJIeMeHTa ((YyHKLUIO CBOEBPEMEHHOTO BOCCTa-

6
HOBJ'ICHI/IH) N MHTCHCUBHOCTH BOCCTAHOBJICHUA B MOMCHT BPCMCHU t npu yCJIOBHH, YTO KOO 3TOr0
MOMCHTa BPEMCHH 3JICMCHT €1I€ HC OTPEMOHTHUPOBAH:

1) Q(tg)zP%f6<t6
2) P(tg):P{Tg>t6
6
3 10%)="2,
dt®
e f(t°
8 u®y=—L)
P(tgj

1.5. Tlo kakuM dopmysaM ciaeayeT BBIYUCIATh KOI(PPHUIIMEHT TOTOBHOCTH MPH SKCTIIOHCHIIH-

o 6
AJIBHOM pAaCHpeaCIICHUN CIIYUYAUHBIX BEJIMUUH TuT"?

Ojoexp (- at )dt

1) 0 ;
(e8] o0
jexp(— it)dt + jexp(— yt)dt
0 0
o0
fexp (= ut )dt
2) 0 ;
(e8] o0
jexp(— it)dt + jexp(— yt)dt
0 0
i
A+
Vg
Ui+llu
A
5) ;
A+ u
6) — .
A+ u

1.6. UcnpITanus 31€MEHTOB Ha HaACKHOCTD 110 NEJICBOMY HA3HAYCHUIO MTOAPA3ACIIAOTCA Ha

l.onpenenurenbHbIE,
2. mabopatopHsle,
3.3KCIUTyaTallUOHHbIE,
4.KOHTPOJIBLHBIE.
1.7. OcHOBHBIMHU MTOKa3aTEIIMHU Ka4eCTBA MPOrPaMMHOT0 00ECIICUEeHHUS SABIISIOTCS:
1.6bIcTpOICH CTBYE,
2.CTOUMOCTb,
3.KOpPEKTHOCTb,
4. HaJIe)KHOCTD,
5.CII0XKHOCTB,



6. ynoOcTBO MHTEp(elica moab30BaTEINS.
1.8. Haubonee 3HaunMpiMu (hakTOpamMu, OT KOTOPBIX 3aBUCUT YHMCIIO OMIMOOK B MPHUHITOM B
skcrutyataruio [10, sapistoTcs:
1) nmiMHA MPOrpaMMBbl;
2) ymoOcTBO uHTEpdeiica moab30BaTes;
3) cmocod mporpaMMHUpPOBAHHUS;
4) s3BIK IPOTPAMMHUPOBAHHS;
5) kBamu(HUKAIKS IPOrPAMMHUCTOB;
6) cnoxuocts I10.
1.9. IToka3arenu HaJeKHOCTH PE3EPBUPOBAHHON CUCTEMBI 3aBUCAT OT
1) cxembl pe3epBUPOBAHUS;
2) KpaTHOCTHU PE3EPBUPOBAHMUS;
3) KOJIMYECTBa PE3EPBHBIX DIICMEHTOB;
4) pexxuMa (P yHKIIMOHUPOBAHMSI PE3EPBHBIX JIEMEHTOB.

Yacts II. 3aganue ¢ BLIOOPOM 0ITHOI0 BEPHOI'0 OTBETA

U3 npednosicernblx 8apuanmos omeemos 8vibepume moabKo 00UH BEPHbLI 8APUAHII.
2.1. Kakoe u3 yka3zaHHBIX pacIipeesieHI aBisieTcs pacnpenenenuem Penes?

1) exp(—ﬂt);
2) exp(—ﬂ,tzj;
3) exp[—/itmj;

t (. 2
[ exp —(T t) dr:

oN2r _ 2

1

4)
20

t (. 2
C ool 2t |
0

5)

o217 2

2.2. JIas Kakoro M3 MEpPEUYHCICHHBIX 3aKOHOB paclpelelicHusl crpaBeainBa (opmyna
ool 2]

1) BeiiOymia;
2) Penes;
3) DKCMOHEHIUATIBHOE;
4) HopwmaibHoe;
5) ycedeHHOEe HOpMaIbHOE.
2.3.ITo kakoit U3 MPUBEICHHBIX (GOPMYJ HAXOUTCS TNIOTHOCTD BEPOSTHOCTH JJIs1 HOPMAJILHOTO
pacnpeneneHus’?

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

4) 2it.



. . N 8
2.4. J1ns kakoro 3aKOHa paclpe/esieHNs BEpPOITHOCTEH HEMTPEPhIBHOW CIy4alHON ~ BENUYMHBI |

f(t%)

CIPaBEAJIUBO COOTHOIIEHUE ,u(tg) = = u =const?
P(t%)
1) HopwmansHoe;
2) Beiibymia;
3) Ilyaccona;
4) PaBHOMEpHOE;
5) DKCIOHEHIHAIBHOE;
6) Pemes.
2.5. Yemy paBHO 3HauY€HHE OKCIHOHCHIHMAIbHOW (YHKIMH HAICKHOCTH B MOMEHT BPEMCHU

t=t, =1/1?
2) el;
3) e_l;
41
5 A
2.6. Ilokaxute GhopMyiTy AJsl BEIYMCICHUS HECMEIIEHHON OICHKH JHCIIePCUU HapaOOTKH 10
OTKaza:.

N
1)_ Z t]’
j=1
2) — g (tJ _fH)z,
]=1
3)L g (tj _fH)z’
-1
N _ 5
YN El(tl‘fﬂ)

2.7. Ykaxute HEeBepHYIO (popMyIy /uisi cpeaHe HapaOOTKH J0 OTKa3a 0e3bI30BITOYHON CH-
CTEMBI U3 M 2JIEMEHTOB C MHTEHCHBHOCTAMMU OTKa30B A =1/t .

1
c .
1.tH:—,
m-A
c H .
2tH= :
3 tcth m;



Q0
¢ _ oM Aty
0

2.8. Ilo cpaBHEHUIO C HEHArPYKEHHBIM («XOJIOAHBIM») PE3EPBOM CpeIHss HapabOTKa A0 OT-
Ka3a CUCTEMBI C O0JIETYCHHBIM («TEIUIBIMY) PE3EPBOM
1. MmeHb1IE,
2. 6oublIe,
3. OIMHAKOBA.
2.9. I1nan nposenenus sxkcnepumenta [NRr] npenycmarpuaert:
1. ucnibitanure N 3J1eMEHTOB € 3aMEHOM OTKAa3aBIIMX U 3aBEPILICHUE HKCIIEPUMEHTA MOCie OTKa3a I
9JIEMEHTOB,
2. ucneitanue N sneMeHTOB 0e3 BOCCTaHOBJICHHS OTKAa3aBIINX U 3aBEpLICHUE SKCIIEPUMEHTa B 3a-
JAaHHBIA MOMEHT BPEMCHH 1,
3. ucnbiTanue N 351eMeHTOB 0€3 BOCCTAHOBJICHUS OTKA3aBIIMX M 3aBEPIICHHE IKCIEPUMEHTA B 3a-
JAaHHBIA MOMEHT BPEMCHH 1 5,
4. ucnibitanrie N 5JIEMEHTOB ¢ 3aMEHOI OTKa3aBIIMX U 3aBEpIICHHE SKCIIEPUMEHTA B 3aJJaHHBIA MO-
MEHT BPEMEHU 5,
2.10. OcHoBHast 0COOEHHOCTH MOKa3aTeNel Ha/IeKHOCTH MPOrPpaMMHOT0 00eCIIeYeHHs B TOM, UTO OHU
3aBHCSAT OT
1) xBaymduKanus MporpaMMHCTOB;

2) yncna omuooK;

3) noka3areneil HaJIe)KHOCTU TEXHUYECKUX CPEJCTB ABTOMATH3ALUH.
2.11. Ilpu uccnenoBaHUM PEMOHTONPUTOJHOCTU TEXHUUYECKUX U NMPOTrPAMMHO-TEXHUYECKUX CPEICTB
aBTOMaTH3allMM IOBEJICHUE BPEMEHH BOCCTaHOBJIEHUS] HanbO0JIee 4acTO OMUCHIBAIOT

1) HopManbHBIM paclpeseIeHUE;

2) paBHOMEPHBIM paclpeieICHUEM;

3) SKCIIOHEHLIMAJIBHBIM PACIIPEIECTICHUEM;

4) pacnpenenenuem BeiiOyia.

2.12. Texanueckas cuctema TeM d((eKTUBHEE, TEM BBIIIIE €€ HAJACKHOCTh U PEMOHTOIIPUTO/I-
HOCTb, 4yeM Ouinxke 6e3pa3MepHbIil kpuTepuil TexHn4eckoi 3(hekTuBHOCTH K

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

Yacrts |1]. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemesue Me.?fC()y PA3PO3HEHHBIMU YaCMAMU ymeep:)fcdeﬁwz
3.1. YcTaHOBUTE COOTBETCTBHE MCKAY pacClipCACIICHUEM U (I)YHKHHeﬁ HaaCKHOCTH.

1) pactipenenenue Penes a) exp(— At)
2) HOpMaAJILHOE pacIpe/ielieHue 6) exp(— /1t'2 )
3) pacnpenenenue BeiiOymna 1 _(r—t )2
I exp — o
J\/

4) SKCTIOHEHIIMATBHOE pacIipe/ielieHue

C (T_H)Z
e }dr

5) ycedeHHOEe HOPMAIBHOE paclpeieNieHie | ) exp(— /u.m)

3.2. YcTraHoBUTE COOTBETCTBUE MCXKAY PCKUMOM PE3CPBHUPOBAHUSA U 3HAYCHHUCM BPCMCHU IPOCTOA



CHUCTCMBI

1) HeHarpy»>KeHHbIN («XOJIOAHBIN) a) MaJio
2) Harpy>KEeHHBIN («TOPSTUUII») 0) BEJIUKO
3) obJieryeHHbIH («TeIUIBIi) B) OTCYTCTBYET

3.3. YcTaHOBUTE COOTBETCTBUE MEK]Y CUCTEMOU 1 (bopMyﬂoﬁ JUTsl QYHKITUS HaJICKHOCTH CHCTEMBbI:

1 C3CPBUPOBAHHAA CUCTEMA U3 M SJICMCHTOB

) Pe3epBHp 01— 1] (1- -P{ b))
J

0) J_]'Z[lPJ( t)

2) Harpy’>Ke€HHasl CUCTEMA M3 M AJIEMEHTOB

3.4. YcTaHOBUTE COOTBETCTBUE MEXKIY 3aBUCHMOCTBIO pa3MEpHBIX (DYHKIIMI 4yBCTBUTEIBHOCTU CH-
CTEMBI OT HOMEpPA >JIEMEHTA U BHJIOM CHCTEMBI:

1) pezepBUpoOBaHHAs CUCTEMA a) HE 3aBHUCAT OT HOMEPA IEMEHTA
2) Hepe3epBUpPOBaHHAs CHCTEMA 0) 3aBHCSAT OT HOMEPA AJIEMEHTa
Bapuant Ne2

Yacrts 1. 3aganme ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npednosiceHnbix 8apuanmos omeemaos gbloepune HeCKoabKO GEPHbIX.
1.1 Kakuie U3 NMpHUBEICHHBIX HUKE MOKa3aTeei 0C30TKa3HOCTH SIBISIOTCS  (DYHKIIMOHAIIb-
HbIMU?

1) QyHKIMS HAICKHOCTH;

2) (GYHKIMS HCHAICKHOCTH;

3) cpenuss HapabOTKa 0 OTKa3a,

4) MJIOTHOCTH paclpeeieHus] BpeMeHH 0e30TKa3HOI paboThI;

5) aucnepcus HapabOTKHU 10 OTKA3a;

6) cpenHee KBaJpaTU4YECKOE OTKIOHCHUE HApaOOTKH 10 OTKa3a,

7) MHTEHCHBHOCTH OTKA30B;

8) ramma—pecypc;

9) ramMMma-TPOIEHTHBIN pecypc.

1.2. TlokaxxuTe BEpOSITHOCTh (DYHKIIUIO HECBOCBPEMEHHOTO BOCCTAHOBJICHHSI U HHTEHCUBHOCTD

BOCCTAHOBJICHHUSI:

1) Q%)= P%r“ <t®
2) P(t°)= P{T"‘ >1°

A <)
dt®

8

8 ut®y="14)

6
1.3. ITo xakum (bOpMyJ'IaM HaxXo4dATCa CpeaHeC BpEMA BOCCTAHOBJIICHHUA U AUCIICPCHA BPCMCHU

BOCCTAHOBJIEHUSA?

1) ojot"’ f(t®) dt®
0



2) ofP(tG)dtB;

0
o0 2
3) j(ﬁf—wnﬁﬁ) f(t®) dt®;
0
. 5 1/2
4) j@g—Mﬁgﬂ f(t") dt®
0

1.4. Kakue 13 nepeuncieHHbIX 3aKOHOB paclpe/IesIeHUs SBISAIOTCSA OJHONapaMeTPUUECKUMU ?

1) exp (— At );

2) exp(—ﬂtzj;
3) exp(—/ltm);
2
1t —(r -t
4) [ exp (= t) dz;
oN2r o 262
2
c | ~t
oV2r 262

1.5. I1o xakuM popMysamM BEIYUCIIAIOTCS OLIEHKU MHTEHCUBHOCTH OTKA30B, QYHKIIMU HEHAIEXK-
HOCTH M BEPOSITHOCTH UCIPABHOW PabOTHI AeMeHTa?

1) N—(t);
N
2) N—N(t);
N
AN / At
3) —;
N
AN / At
4y ——
N (t)

1.6.B cucreme ¢ HeHarpy>K€HHbIM PE3EPBOM
1. aI€MEHTBI JeNATCSl Ha OCHOBHBIE U Pe3€pBHBIE,
2. IpU OTKa3e OJTHOTO AJIEMEHTA CUCTEMA MPOJOIIKAET (PYHKIIMOHUPOBATh,
3.371eMEHTBI He JIENSATCS Ha OCHOBHBIE U PE3EPBHBIE,
4. umeeTcs KOHTPOJIBHOE U YIIPABJIAIOLIEE YCTPOHCTBO,
5. IpH OTKa3€ OJTHOTO JIEMEHTA IPOUCXOIUT OTKA3 CUCTEMBI.
1.7. Kakue U3 MpuBeIeHHBIX HIDKE TIOKA3aTeNeH SIBIISTFOTCS YUCIIOBBIMU TTOKA3aTENISIMU PEMOH-
TONPUTOJHOCTHU?

1) BEpOSATHOCTH BOCCTAHOBIICHHSI,

2) cpeaHee BpeMsi BOCCTaHOBJICHHS,

3) BepOSATHOCTH HEBOCCTAHOBIICHHS,

4) nmucniepcHsi BDEMEHH BOCCTAHOBJICHUS;

5) MIOTHOCTH BEPOSATHOCTH BOCCTAHOBIICHHS,



6) MHTEHCHBHOCTH BOCCTAHOBIICHHS;
7) cpemHee KBaIpaTHYECKOE OTKIIOHCHUE BPEMEHH BOCCTAHOBIICHUSI.
1.8. OCHOBHBIMHU TIOKA3aTEISIMH HAJAEKHOCTH IIPOrPAMMHOT0 00ECIIEYEeHHUS ¥ OTACIBHOIN MPOrpaMMbl
SIBIISIFOTCSI:
1) ¢yHKIMS HEHAICKHOCTH;
2) HMHTEHCHBHOCTbH OTKA30B;
3) dyHKIMS HAACKHOCTH;
4) cpemuss HapabOTKa HA OTKA3;
5) IIOTHOCTH BEPOSITHOCTH OTKA3a;
6) ramma-pecypc.
1.9. Ilpu ananu3e CIOKHBIX aBTOMAaTH3UPOBAHHBIX CUCTEM B KauecTBe Kputepus 3¢pexruBHo-
CTH OOBIYHO NPUHHUMAIOT CIEAYIOIIUE TOKA3aTEIN:
1) TeXHUKO-PKOHOMHYECKHUE;
2) 5proHOMHUYECKHE;
3) TEXHOJIOTUYECKHUE;
4) nHpOpMaIIOHHEIE.

Yacte 11. 3ag1anue ¢ BLIOOPOM OJTHOI'0 BEPHOI'0 OTBETA

U3 npednosiceHnbIX 8apuanmos omeemos gbloepume moJibKo 00UH 8ePHbIU BaAPUAHT.
2.1. Kakoli u3 mpuBeNeHHbBIX (DYHKIIMOHAIBHBIX MMOKA3aTeNIel HAa/IEKHOCTU SIBISIOTCS (QYyHK-

HAEN HEHAIEKHOCTU?

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

do(t
3 f=22Y,
dt
f(t
n A=Y
P(t)
2.2. Tlo kakoit (hopmyIie ompenessieTcsi CpeHEr0 BPEMEHH BOCCTAHOBIICHHSI?
1 N
1) — X t(j;
N =g
1 N
2) — X t(j,
N -1
2
1 N(g .B
R S T I
) N—1j§1{t]’ tH]
2
1 N(g .8
4 i - 7
) N ]El t.~t H]




> 1/2

1 N
6) —Z[ti—EBJ

2.3. Kakoe 13 yka3aHHBIX paclpeeiieHUul sBISETCS YCEUEHHBIM HOPMAJIBHBIM pacIpeene-

HHEM?
1) exp(—lt;
2) exp(—}ttz);
3) exp(—ﬂtm);
2
1t —(r -t
4) [ exp (-t) dr;
oN2rx _, 202
t —t 2
5) (T H) .

2.4. ]Jlns Kakoro W3 TEPEUYUCIICHHBIX 3aKOHOB pAaCIpeleCHHs crpaBeyiiBa (hopmyna

t _(T_tH)z
e 2
S

1. BeiiOymna;

2. Pernes;

3. DKCIOHEHLHAIbHOE;

4. HopmaibHoe;

5. yCEeYyeHHOE HOPMAJIbHOE.

2.5. ITokaxxute hopMyITy JUIsl BEIYHCICHHS OIICHKH CPEIHETO KBaPaTHIECKOTO OTKIOHECHUS:

1 N
1) — X tj;
N i1

N
TS

2.
)N—ljzl( fH) ;

1
K N—lfl( o

2.6.YKaxure MpaBHUIILHOC OIMMPEACIICHUC CUCTEMBI B TCOPUH HAACKHOCTHU:

1. cucrema MOXeT OBITH pa3fiesieHa Ha YacTH;
2. CcHUCTeMa COCTOUT U3 OOJIBIIOrO YKCia 3JE€MEHTOB;
3. cmcTeMa COCTOWT U3 JIBYX M 0oJiee JJIEMEHTOB;



4. cucreMa COCTOUT M3 HECKOJBKHX (IBYX U 00Jiee) B3aMMOCBS3aHHBIX dJICMEHTOB.
2.7. Kakast u3 npuBEACHHBIX HIDKE (DOPMYJT 11T MHTEHCUBHOCTH OTKa3a HEpe3epBHUPOBAHHON

CUCTEMBI, COCTOSIIEH U3 M 3JIEMEHTOB ¢ (QYHKIUSAMU HaJEKHOCTH P j t)=exp (— A jt)) j=1..,m,

SIBJISICTCS] HEBEPHOM?
LA =2+ +..+ Ay
2. A= A2 i Ay

1

A, =

© m

P 1T Pj (Dt

0j=1

1 1 1
4 A, =—+ +ot :

b U2 tum

2.8. I1nan npoBenenus sxcnepumenTa [NVr] npegycmarpuBaer:
1. ucnbitanue N 377€MEHTOB C 3aMEHOM OTKAa3aBILMX M 3aBEpIICHUE HKCIEPUMEHTA [T0Cie OTKaza I
HIIEMEHTOB,
2. ucnbitanue N 37eMeHTOB 6€3 BOCCTAaHOBJIEHMS OTKa3aBIIMX M 3aBEpLICHHUE SKCIIEPUMEHTA B 3a-
JTAHHBI MOMEHT BPEMEHH 1 -,
3. ucnpitanue N 31eMeHTOB 0€3 BOCCTAHOBJIEHMS OTKA3aBILIMX U 3aBEpLICHHUE SKCIIEPUMEHTA B 3a-
JTAHHBI MOMEHT BPEMEHH 1 -,
4. nucnbitanre N 3JIEMEHTOB C 3aMEHOI OTKa3aBILIMX U 3aBEpLICHHUE HKCIIEPUMEHTA B 3aJJaHHbIM MO-
MEHT BPEMEHU 5,
2.9. J1nst NOBBILICHUS HAJISKHOCTU JIEMEHTa C OTKAa3aMH TUIA «OOPbIB» M «KOPOTKOE 3aMbl-
KaHUE» TPUMEHSIOT:
1. napajienbHOe COeAMHEHUE FIEMEHTOB,
2. IOCIEeI0BATENBHOE COCTUHEHNE DJIEMEHTOB,
3. mapaju1eIbHO-TI0CIIEJOBATEIbHOE COEJMHEHNE 3JIEMEHTOB.
2.10. HauOosnpliee KOIMYECTBO OLIMOOK HAKAIIMBAETCA B IPOrPAMMHOM 00€CTIeYeHIH K KOHITY dTana
1) pazpabotka cnenudukanui;
2) npoektupoBanue [10;
3) KOUPOBaHUS IPOTPAMM;
4) oTiagKa OTIENbHBIX TporpaMMm Ha OBM;
5) otnanka Bcero [10;
6) AMHaMHUYECKOE TECTUPOBAHUE.
2.11. Cepuiinble TCA nmeroT ko3¢ GUIMEHT TOTOBHOCTH, PABHBIHI
1) 0.5-0.7;
2) 0.6-0.8;
3) 0.7-0.9;
4) 0.8-0.9.
2.12. I1o CKOPOCTH U3MEHEHHUS MAPAMETPOB TEXHUYECKUX CPEJCTB 1O MOMEHTA BOSHUKHOBE-
HUS OTKa3a OTKa3bl JENATCS Ha
1) BHE3aHbBIE U TOCTETICHHBIE;
2) NOJHbBIE U YaCTHUYHBIE;
3) sIBHBIE U CKPBITHIE.

Yacrts |1]. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHBIMU YaCmAMU ymeepofcdeﬁu}z



3.1. YcraHoBHUTE COOTBETCTBHE MKy MOKa3aTeIsIMH O€30TKa3HOCTH U (hOpMyJIaMu:

1) cratucTuyeckasi HHTCHCUBHOCTb OTKa3a 2) I\(_t')
N
2) craTuctiuueckast GYHKIHUs HaJIE€KHOCTH 5) N-Nt)
N
3) cratrcTryeckast QyHKIHMS HEHAICKHOCTH 5) AN / At
N
4) craTEcTHYeCKas INIOTHOCTh BEPOSITHOCTH OTKA30B 0 AN / At
Nt)

3.2. YCcTaHOBHUTE COOTBETCTBUE MEX/Y PEKUMOM PEe3epBUPOBAHUS M 3HAUCHHEM cpeiHell HapaOboTKu
JI0 OTKa3a CUCTEMBI:

1) HeHarpy>KE€HHBIN («XOJIOIHBII») a) HU3Kas

2) Harpy>KEHHBIN («TOPSUUII») 0) HauOoJIbIIIAs

3) o0OJsier4eHHBIN («TETUTBIN ) B) CpeaHSS

3.3. YcTaHOBHTE COOTBETCTBUE MEKY BUJIAMU OTKA30B M UX ONMCAHUEM:
1) 3aBUCHUMBIE OT- a) He UCYe3ar0T caMH Mo cebe, MOCie TAKOTO 0TKa3a JIEMEHT 3aMEHsIeTCS
Ka3bl Ha HOBBIH WJIM PEMOHTHPYETCS
2) He3aBUCHUMBIE OT- | 0) BbI3BaHbI pa3HBIMH IPUYUHAMU, TIPU ITOM BEPOATHOCTH OJHOBPEMEH-
Ka3bl HBIM O0TKa30B IPEHEOPEIKUMO MaJia
3) HEYCTOWYUBBIE B) MOT'YT CaMOMPOHU3BOJILHO MCYE3aTh, a 3aTEM BOSHUKHYTh CHOBA, T.K. UX
OTKa3bl MpUYMHA HE YCTPaHEHa
T') BBI3BaHbI OJTHON IPHUYUHON

3.4. YcraHOBUTE COOTBETCTBUE MEXAY PE3yJbTaTaMM MPOBEAECHUS KOHTPOJIbHBIX MCIBITAHUM, €CIIH
OCHOBHBIM KOHTPOJIUPYEMBIM IOKa3aTeJIeM HaJleKHOCTH 3JIEMEHTA SIBJIIeTCS CpeHssl HapaOoTKa 10
OTKas3a:

1) fH > t_—g a) MapTHsl JIEMEHTOB OTKJIOHSAETCS KaK HEHaJeKHas

0) HE0OXOJMMO MPOIOKUTh UCTILITAHKS HA PACIIMPEHHOH BBIOOPKE dJle-
MEHTOB

A a . f B) ApTUs SJIEMEHTOB IPHHUMAETCS KaK HaIekKHAs
3) ty, ety th]

2) z?H <t,’_?

Bapuant Ne3

Yacth . 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

s npedﬂoofceHHblx B8APUAHRIMO6 OMeemoes 6bl6epume HECKOJIbKO 6EPHbIX.
1.1. Kakue u3 NPHUBCACHHBIX HUKEC oKa3aTeJiel SIBIAIOTCS YHCIIOBBIMHA ITOKA3aTEIIMH PEMOH-
TOHpI/IFO,[[HOCTI/I?

1) BepOSATHOCTH BOCCTAHOBIICHHSI,
2) cpenmHee BpeMsi BOCCTAaHOBJICHHS,
3) BepOATHOCTH HEBOCCTAHOBIICHHS,
4) mucriepcusi BDEMEHU BOCCTAHOBJICHUS;
5) MIOTHOCTH BEPOSATHOCTH BOCCTAHOBIICHHS,
6) WHTCHCHBHOCTH BOCCTAHOBJICHUS;
7) cpenHee KBaJpaTU4YeCKOe OTKJIOHCHHUE BPEMEHH BOCCTAHOBIICHHSI.
1.2. Kakue u3 nepeyncieHHBIX 3aKOHOB pactpeieNieHus IBISIOTCS ABYyXIapaMeTpHIeCKUMu?

1) exp (— At );



2) exp(— }Ltz );

3) exp(—ﬂ,tm);
2
1t —(r -t
4) [ exp (-t) dr;
oN2r7 _, 202
2
c t |-(r-t
o 2710 20.2

1.3. Ilo xakoii popmysne BeIYHUCISIETCS CpEAHSS HApaOOTKa 10 OTKa3a?

b Tt
0

2) Ojo(t—M[t])Z () dt;
0

o0
3) [P(t)dt.

0

1.4. Kakue 13 KOMIUIEKCHBIX [TOKa3aTelel HaJJe)KHOCTH SBJIIOTCS (PYHKIIMOHAIBHBIMU?

1) BepoATHOCTB TOTO, YTO AIEMEHT pabOTOCIOCOOCH B TF0O0H MOMEHT BpeMeHH t;

2) BEpOSATHOCTH TOTO, YTO AIEMEHT pabOTOCIIOCOOCH B «yJaJICHHBII» MOMEHT BPEMEHH t;

3) BEpOSITHOCTH TOT'O, YTO IEMEHT HepabOTOCIIOCOOCH B JIF0OOH MOMEHT BPEMEHH t;

4) BepOSITHOCTH TOTO, YTO IIEMEHT HEPAOOTOCIIOCOOCH B «YIaJCHHBIN» MOMEHT BPEMEHH {;

5) nmonst BpeMeHU 0€30TKa3HO pabOTHI 3JIEMEHTA OT OOILEH JITUTEIbHOCTH €r0 KCILTyaTaI|H;

6) oTHOIIeHHE cpeaHel HapaOOTKH 10 0TKa3a K CyMMe CpeHeil HapaOOTKH JI0 0TKa3a U Cpeji-
HETro BPEMEHH BOCCTAHOBJICHMUS;

7) OTHOIIECHHE CPETHETO0 BPEMEHU BOCCTAHOBJICHHSI K CYMME CpeIHel HapaOOTKH /10 OTKa3a U
CPEIHETO BPEMEHU BOCCTAaHOBJICHUS.

1.5. [To kakum popmynaM ciieyeT BIUUCIATh KOA()(UIMEHT NPOCTOs NPU IKCIIOHEHIHAIb-

. 8
HOM pacrpe/IelIeHUH CIIy9aHbIX BeauanH T u 7 ?

ojoexp (— At )dt
1) : :
OFexp (— At )dt + oFexp (— ut )dt
0 0
ojoexp (— ut )dt
2) — : :

[exp(— at)dt + OFexp (= ut)at
0 0



1/ 2

3) ———;
1/ A+1]u

Ve

A+
!

5 —;

A+ u

6) .
A+ u

1.6. Cpennsist HapaOOTKa 10 0TKa3a O€3bI30BITOYHON CUCTEMBI U3 M AJIEMEHTOB C UHTEHCUBHO-

cTsiMu 0TKa3oB A =1/t,, paBHa:

1
c
1.tH:—,
m-A
t
c H .
2 t,=
m
3 tZ:tH m;

1.7.B cucreMe ¢ Harpy»KE€HHBIM PE3EPBOM
1. a1eMEeHTBI JeNATCS HA OCHOBHBIE U PE3EPBHBIE,

2. Ipu OTKa3e OJTHOTO 3JIEMEHTA CHUCTEMa MPOAO0IIKAeT (QYHKIIMOHUPOBATb,
3.371eMEHTHI He JeNATCS Ha OCHOBHBIE U PE3EpPBHBIE,

4. nMeeTcsl KOHTPOJIBHOE U YIIPABIISIOLIEE YCTPOICTBO,

5. Ipu OTKa3e OJHOrO 3JIEMEHTA IPOUCXOIUT OTKA3 CUCTEMBI.

1.8. ITpocTble cucTeMsl pH OTKa3e 3JIeMEHTa
1) TOJHOCTBIO TEPSIFOT PabOTOCTIOCOOHOCTD;
2) TPOJOJKAIOT BBIMOJHATH CBOM (DYHKIIMH, HO C TIOHWKEHHOU 3()(hEeKTHBHOCTBIO;
3) MPOJOIIKAIOT BBIMOJIHATH CBOM (YHKIIUH B TIOJIHOM 00bEMe, €CITH OTKa3aBIINI JIEMEHT 3a-
pe3epBUPOBaH.
1.9. o xapakTepy yCTpaHEHUs pa3IHyaloT CIeIYIOIINe Pa3HOBHIHOCTH OTKA30B:
1) nonHele;
2) ycTOi4MBbIE;
3) 4acTUYHBbIE;
4) caMOyCTpaHSIOIINECS;
5) nepemexaromuecs.

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

U3 npeonosicennvix 6apuanmos omeemos abioepume moabko 00UH GEPHbIU 6APUAHI.
2.1. Tlo xako# popmyIie onpeaenseTcss HeCMeIeHHas! OIIeHKa TUCTIEPCHH BPEMEHH BOCCTAHOB-

Jnequs’?



1 N
1. — X ti,
N j=1
1 N
2. — X t6j;
N-1 j=1
2
1 N[,
3 — 2 |t —f ,
N -1 J:]- ] H
1 N[, 2
4 — 20t —f |
N J:l J H
1/2
1 N 6 68 ?
5 — Z t i _f ’
N j=1 J H
1/2
1 N 8 8 ?
6. | —— X |t —f
N -1 j=l ] H
2.2. Kakoe 13 yKa3zaHHBIX pacIpeesieH aBsieTcs pacnpeaeneHiueM BeiiOymna?
1) exp(— At);
2) exp(— ﬂ,tzj;
3) exp[— ﬂtmj;
2
1 t -\t -t
4) [ exp (=) dr;
ON2T _y 262
2
c t —(r -t
5) J‘exp ( H) r
o2 202
2.3. Jlnga Kakoro u3 NEpPEYMCIIEHHBIX 3aKOHOB paclpe/ieieHusl crpaBeananBa (opmyna
m
pt)y=e Kt 9
6) BeiiOymia;
7) Penes;

8) DKCMOHEHIIHAIBHOE,
9) HopwmaisHoe;
10) yceueHHOE HOpMAITBHOE.
2.4.T1o kaKkoii U3 IPUBEICHHBIX (HOPMYI HAXOUTCS TIOTHOCTh BEPOSTHOCTH IS pactpeiesie-
Hus Penes?

6) exp (— At );
7) Aexp (— At );



2
exp (t B tH ) :
UF 962
9) 2At.

2.5. lokaxute Gpopmyiy /Ui BHIYMCICHUS OLIEHKU CpelHel HapaOOTKH 10 0TKa3a:

1 N
1) — X tj;
N i1

N
2) %jzl(tj _fH)Z;

1 N 2.
3)N——1j21(tj _fH) ’

1
K N—lfl( -0

2.6. Kakoii 371eMeHT IIPOCTO# CUCTEMBbI Ha3bIBACTCSI OCHOBHBIM?

1. oTKa3 KOTOPOTO HE MPUBOJUT K OTKA3y CUCTEMBI,
2. OTKa3 KOTOPOro HE MPUBOIUT K OTKA3y CUCTEMBI, HO YXY/IIAET €€ HaJIe)KHOCTB;
3. OTKa3 KOTOPOTO MPHUBOJUT K OTKA3y CUCTEMEI.
2.7. Ilo xakoit hopmyine ynoOHee BCero HaxoIuTh HapabOTKy 0 0TKa3a Hepe3epBUPOBAHHOM

CUCTEMBI, COCTOSIIEH U3 M 3JIEMEHTOB C QYHKIMSIME HaIe)KHOCTH P j (t)=exp (— A jt)), j=1..,m?

o0
1. t = [P, (t)dt;
0
0 m
2. tH _f - z ﬂjt dt;
0 j=1
1
3. :
ty m
2 Aj
j=1
1
4. .
m 1
z I
j=1tw

2.8. CucremMa ¢ HHIAUBUAYAIbHBIM PE3EPBOM 10 CPABHEHUIO C CUCTEMOM C IPYIIIIOBBIM pe3ep-
BOM

1) 6onee HanexHa;
2) MeHee HaJleXKHa;
3) oAMHAKOBHI IO HAJIEKHOCTH.
2.9. Inan nposenenus sxcnepumenta [NVT,] npenycmarpuBaer:
1. ucnprranre N 37IeMEHTOB C 3aMEHOI OTKa3aBIIMX W 3aBEPIICHUE YKCIIEPUMEHTA OCTe OTKasa I



3JIEMEHTOB,
2. ucnpitanue N sneMeHTOB 0e3 BOCCTaHOBJICHMS OTKa3aBIIUX U 3aBEplLICHUE SKCIIEPUMEHTa B 3a-
JTAHHBI MOMEHT BPEMEHH 1 -,
3. ucnbitanue N 371eMeHTOB 0€3 BOCCTAHOBJICHHUS OTKA3aBIIMX M 3aBEPIICHHE YKCIEPUMEHTA B 3a-
JTAHHBI MOMEHT BPEMEHH 1 -,
4. ucnibitanre N 3JIEMEHTOB ¢ 3aMEHOI OTKa3aBUIMX U 3aBEpIICHHE SKCIIEPUMEHTA B 3aJJaHHBIA MO-
MEHT BPEMEHU 5.
2.10. CiokHbl€ CUCTEMBI IIPU OTKA3€ DJIEMEHTA
1) TOJHOCTBIO TEPSIFOT PAOOTOCTIOCOOHOCTD;
2) TPOJOJDKAIOT BBIMOIHATH CBOM (DYHKIIUH, HO C MOHMKEHHOM 3 ()EeKTUBHOCTHIO;
3) MPOJOJIKAIOT BBIMOJHATH CBOM (DYHKIIMH B TIOJTHOM 00bEME, €CIIM OTKA3aBIIUI 3JIEMEHT
3ape3epBUPOBaH.
2.11. HopmanbHoe pacmpeeneHie NPUMEHUMO JUIsl OMUCAHUS MOJIOKUTEIBHBIX HapaOOTOK Ha OTKa3
TOJIBKO B CIIy4asix, KOrJaa

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

2.12. Ilpu 3KCHOHEHIIMATBHOM pachpeieIeHnd HapaOOTOK KaXKJI0TO 3JIeMEHTa J0 OTKa3a HapaboTKa
BCEH pe3epBUPOBAHHON CUCTEMBI

1) Takke UMeeT IKCIOHEHIIUAIbHOE PacIipe/ie]ICHHE;

2) HE UMEET SKCIIOHCHIIMAJILHOE paclpe/ieieHHE.

Yacts |11. 3aganue Ha yHOpsiIoueHEe OTBETOB

Yemanosume coomseemcmeue medxncoy paspo3HeHHbIMU Yacmamu YmeepicOeHus
3.1. YcraHoBHUTE COOTBETCTBHE MEXY BUIOM pacupeieIeHUEM U KOJIMYECTBOM apaMeTpOB:
1) pactipenenenue Penes a) OJJHOIIApaMETPUUECKOE
2) HOpMaJIbHOE pacIpeeeHue 0) IByXmapaMeTprUuECKOe
3) pacnpenenenue BeitOymia
4) SKCIOHEHIIMAIBHOE pacIipe/ielIeHUe
5) ycedeHHOE HOPMAJILHOE PACIIpEICIICHHE
3.2. YcTaHOBUTE COOTBETCTBHE MEX/Y JIOKAIbHBIMU TEXHUUYECKUMHU CHCTEMaMU C PaBHOHA/IEKHBIMU
DIIEMEHTaMH C SKCIIOHCHIIMAIBHBIM pacTpe/ie]IeHneM HapaOOTKH 10 OTKa3a M 3HAYCHHEM CpeIHEH
HapabOTKH J10 OTKa3a CUCTEMBI:
1) ¢ 2 HarpyXEHHBIMHU JIEMEHTAMH a) ti ~11.83f,

2) ¢ TPYNIOBBIM (OOIIUM) HArPYKEHHBIM PE3ePBOM 6) t_c ~0.916F
H H

3)c MHAMBUIYATBHBIM (pa3/IebHBIM) PE3EPBOM B) t—c =0.75¢

4) ¢ 3 Harpy>KCHHBIMH dJIEMEHTaMHU r) tHC -1, 5tH

3.3.YcTaHOBUTE COOTBETCTBUE MEX1Y CUCTEMOM U €€ CTPYKTYPHOM Ha/IeKHOCTHOH CXeMOii:
1) HepesepBUpOBaHHAs cCUCTEMa a)

2) pe3epBUpPOBaHHAS CHCTEMA 0)

0— — |—o00 | l— o000 | —0




3.4. YcTaHOBHUTE COOTBETCTBUE MEXKIY PEKUMAaMU PE3EPBUPOBAHUS U TTOKA3aTEIIIMU KauecTBa pe3ep-
BUPOBAHHOMN CHCTEMBI:

1) Harpy>KeHHBIN pe3epB a) DKCIUTyaTallMOHHBIE 3aTPAThl CPEAHHE
2) o0JIeTYeHHBIN pe3epB 0) cpenHss HapaOOTKa 10 OTKa3a HanOOJIbIIas
3) HarpyXeHHBIN pe3epB B) BpEMsI IIPOCTOSI OTCYTCTBYET

I') SKCILTyaTallMOHHbIE 3aTPaThl BEJIMKU
1) KOO PHUIHEHT TOTOBHOCTH HU3KHI

€) CpeaHsisi HapabOoTKa /10 OTKa3a CpeAHss
) SKCIUTyaTallMOHHBIC 3aTPaThl MaJIbIe

3) KO3(pPUITUEHT TOTOBHOCTH CPEITHUM

1) cpeJHsisi HapaOoTKa JI0 OTKa3a HU3Kas
K) K09()(UITMEHT TOTOBHOCTH OO0JIBIION
J) BpeMsl IPOCTOsI MaJIo

M) BpeMs IPOCTOsI BEJIUKO

Bapuant Ne4
Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHBLIX OTBETOB

U3 npeonosicennvix 6apuanmos omeemos ebloepume HeCKoIbKO 6EPHbIX.
1.1. Kakue 3ak0oHBI pacnpeiesIeHus BEpOATHOCTEH Hanboiee MUPOKO MPUMEHSIOTCS IS OIU-
CaHMs MOBEJEHUS cllydyailHO BenuuuHbl T7

2) HOpMAJbHBIIA;

3) Ilyaccona;

4) PaBHOMEpPHBIIi;

5) ycedeHHbI HOPMATbHBIN;

6) norapuMHUYECKHi HOPMAJTbHBIN;
7) SKCIOHEHIMATBHBIN;

8) BeiiOymna;

9) Penes;

10) Jlamnaca;

11) OMHOMHHAIBHBIH.

1.2. JIng xakux 3aKOHOB pacrpesieleHHus XapakTepHbl rpaduKu, IPUBEACHHbBIE HA PUCYHKaAX
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1) BeiiOymna;
2) Penes;



3) DKCIOHCHIHAIBHOE,
4) HopmanbHoe;
5) ycedeHHOE HOPMAJILHOE.
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Puc.1. 3aBucumoctu P(t), f(t),A(t) Puc.2. 3aBucumoctu P(t), f(t)
1.3. Kakue u3 KOMILICKCHBIX [TOKa3aTesieil HaJe)KHOCTH SIBJISFOTCS YUCIOBBIMU?

1)BepOATHOCTH TOTO, UTO 3JEMEHT PaboTOCIOCOOEH B JIF000I MOMEHT BpeMeHH {;
2)BEpPOSITHOCTh TOTO, YTO 3JIEMEHT pabOTOCIIOCOOEH B «yJAJICHHBII» MOMEHT BPEMEHU

3)BEpPOATHOCTH TOT'O, UTO 3JIEMEHT HEPAOOTOCIIOCOOEH B JII00O0M MOMEHT BpEMEHH t;
4)BEpOSITHOCTh TOTO, YTO IJIEMEHT HEPaOOTOCHOCOOCH B «yIAJICHHBII» MOMEHT Bpe-
MeEHU {;
5)noms BpeMeHu 0e30TKa3HO# paboThI 3JIeMEHTa OT 00IIEH ATUTEILHOCTH €ro AKCILTY-
aTanuy;
6)OTHOIIEHHE Cpe/lHel HapaOOTKU 0 0TKa3a K CyMMe cpefiHei HapaOoTKu 10 OTKa3a u
CpEIHEro BPEMEHU BOCCTAHOBJICHMUS;
7)OTHOIIEHHE CPETHETO BPEMEHU BOCCTAHOBIICHUSI K CYMME CpeHel HapaOOTKH JI0 OT-
Ka3a U CPeIHEro BpEMEHH BOCCTAHOBJICHUSI.
1.4, Kakas cuctema Ha3bIBaeTCs MPOCTOn?
cojieprkariasi He0OJIbII0E KOJIMYECTBO FIEMEHTOB;
U1 KOTOPOH! JIETKO MOCTPOUTH CTPYKTYPHYIO Ha/IEXKHOCTHYIO CXEMY;
JUIsL KOTOPOM MOKHO BBECTH (POPMaJIM30BAHHBIE MTOHATHS «Pa0OTOCIIOCOOHOCTE)» U «OTKa3;
MOBEJICHHE KOTOPOI MOXKHO ONMMCATh TAKUMU K€ (PYHKIIMOHATbHBIMH U YHCIIOBBIMH I10Ka3a-

oanE

TENAMU (PJ (t),Qj (1), fj (1), /1j (t)'tHj O Z’tyj j, j=1,..., M, KaK u JUIs dJIEMEHTA.

1.5. Kakoif a1eMeHT MpOoCTOi CUCTEMBI Ha3bIBACTCS N30BITOUHBIM (PE3EPBHBIM)?

OTKa3 KOTOPOTO BBI3BIBACT OTKA3 BCCH CHCTEMBI,

0TKa3 KOTOPOTO He BIMIET Ha pa00TOCIOCOOHOCTh CHCTEMBI;

0TKa3 KOTOPOT'O HE MPUBOINT K OTKA3y CHCTEMEI;

0TKa3 KOTOPOTO HE MPUBOINT K OTKa3y CHCTEMBI, HO YXY/IIIAeT €€ Ha/IeKHOCTb.
1 6. Kakast cTpykTypHast HaIeXKHOCTHAS CXeMa IPUMEHHMA TSI OTIMCaHUs Hepe3epPBUPOBAHHOM
(6e3bI30BITOYHOI) CHUCTEMBI U3 M AIIEMEHTOB ¢ OTKa3aMH THIA OOpHIB?
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1.7. Jlnst mporpaMMHO-TEXHUYECKUX CPEJICTB aBTOMATU3AIINH AKTYaJIbHBIMU SIBJISTFOTCS:
1) mokaszaTenu 10JATOBEYHOCTH;
2) moKa3areiau PeMOHTOIPUTOTHOCTH;
3) moka3arenu 0€30TKa3HOCTH;
4) mokazareiau COXPaHsIEMOCTH.
1.8. IIpo10sKUTENBHOCTD NIEPHO/Ia HOPMAJIBHOM 3KCILTyaTalluy 3aBUCUT OT
1) cpoka ciayObI 2JIEMEHTOB;
2) HEIOCTaTKOB MOHTaXKa, HAJIAJIKH;
3) HapyIIeHui pu TPAHCIOPTUPOBKE;
4) yCIOBHIA SKCILUTyaTaI[HH.
1.9. ITo mpuurHE BOZHUKHOBEHUS Pa3IHMUAIOT CICIYIOIIUE PA3HOBHIHOCTH OTKA30B:
1) KOHCTPYKTHBHBIE;
2) yCTOMYUBBIC;
3) yacTUYHBbIE;
4) NpOU3BOJICTBCHHEIC;
5) BKcIuTyaTaluOHHBIE.

Yacts 1. 3aganue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

U3 npednosicennvix sapuanmos omeemos vloepune mobKo 00UH 8ePHbIU 8aAPUAHTI.
2.1. JIns xakoro M3 NEPEUYUCIIEHHBIX 3aKOHOB pacIpeleleHus crpaBeyiuBa (opmyna
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1)Beiibymnna;

2) Penes;

3) 3KCIMOHECHIINAIBHOE;

4) HOpMaJIbHOE;

5) ycedeHHOe HOpMaJIbHOE.

2.2.I1o xako# 13 MpUBEACHHBIX (OPMYI HAXOAUTCS TNIOTHOCTH BEPOSITHOCTH IS SKCITOHEHIIN-
AIBHOTO pacCTIpeIeICHUS?

1) exp (— /It);
2) lexp(— At);
1 —(t-t,)?
3 ;
e B
4) 2A1.

2.3. o xakoii popmyrie ynoOHee BEIYUCIATh TaMMa-pecype JUTsl SKCITOHEHITHATBHOTO pacIipe-
JIeJIeHUs IPH 3aJJaHHOM Pj, ,0< Py <1?

_ At

1) P,=e ™,
_t.

2) P, =2,

3) t, =—h(P, )/ 4



%) t, =—t, In(p, )
2.4. TTo xako# popMyIie He cleayeT BRIUUCIATh KOAPOUIIMEHT OTIepaTUBHOM TOTOBHOCTH, €CITH
ciyuaitHas BennuuHa T pacrpesenena HedKCIIOHEHITHAILHO?

1) Koe(tO’t):Ke(tO)'eXp(_t/tH);

7

2) K, (tg.t) = cop(-t/t, ),

Uy Tty

2 op(-at)

3) K, (tg,t) =
A+u
2.5. Ilo xakum popMyiaM BBIUUCIIAETCS OIIeHKa KO3 PHUIMEHTa IPOCTOS 10 SIKCIEPUMEHTAb-
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HEIM JaHHBIM t jot i J=1...,N, rae N — uucio oTKa30B JIEMEHTOB, t jot i - MOMEHTHI OTKa3a U BOC-

CTAHOBJICHUA?
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2.6. Kakoe u3 MPUBCACHHBIX OHpe)IeJ'IeHI/II\/'I 3JICMCHTA B TCPMOAWMHAMUKE SABJIACTCA IPaBUJIb-
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HBIM?

AJIEMEHT HEJEUM Ha YacTH;
JIEMEHT IPEJCTABIISIET €UHOE LENIOE;

JIEMEHT MPEJCTABISACT €MHOE LIe10€ JUIsl JaHHOH 3a/1auu;

. DJIEMEHT €CTh 4aCTh CUCTEMBI.

2.7.11o xakoit hopmyne HaXoAUTCS PYHKIMS HAIEKHOCTH HEPE3EPBUPOBAHHOM CHCTEMBI, CO-

CTOsIIIEH U3 M AJIEMEHTOB ¢ QYHKIUAMH HAIeXKHOCTH P j t?

el oA



m
1L P.(t)=P(t)-Po(t)-...- Ppy(t) = II Pj (t);
j=1
m
2. P.(t)=1-TI (1— Pj (t))
j=1

2.8. C yBenuueHHeM 4Kciia pe3epBHBIX 3JIEMEHTOB Ha0JII0JaeTcs

1. camwkenne 3pHEeKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,

2. yBenuueHue 3¢ (HEeKTUBHOCTH pPe3epPBUPOBAHUS CUCTEMBI,

3. orcyTcTBHE N3MEHEHHS 3P (PEKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI.
2.9. Jlns 6e3pI130bITOYHON CUCTEMBI pa3MepHbIC (DYHKIIMH YYBCTBUTEIBHOCTH

1) He 3aBUCAT OT HOMEpA BJIEMEHTA;

2) 3aBUCAT OT HOMEpA JIEMEHTA.
2.10. YTpara paboTOCIIOCOOHOCTH O3HAYaeT

1) orkas,;
2) HEUCIPABHOCTb.

2.11. Ilpu aBTOMaTU3aMK OTBETCTBEHHBIX MPOLIECCOB, B YACTHOCTH MOTEHIUAIBHO ONACHBIX TEXHO-
JIOTHYECKUX MPOIIECCOB, CTPEMSITCS 0OECTIEYNTh B OCHOBHOM 3a CYET MIOYTH MTHOBEHHOT'O BOCCTAHOB-
JeHus Ko3(pPULUEHT rOTOBHOCTH, PaBHBIN

1) 0.75-0.8;

2) 0.95-0.98;

3) 0.8-0.9;

4) 0.85-0.95.
2.12. Ilpu 3KCHIOHEHLMAIBHOM pacIpeleIeHNH HapaOOTOK KaX/10ro 3JEMEHTa J0 OTKa3a HapaboTka
BCEH Hepe3epBUPOBAHHOMN CUCTEMBbI

1) Takke UMeeT SKCIOHEHITUAIBHOE pacpeiesiCHUE;

2) He UMeeT HKCHOHEHIMAJIbHOE paclpeieieHue.

Yactse |11. 3aanne Ha ynopsiio4YeHHe OTBETOB

Yemanosume coomeememeue mexcoy pazpo3HeHHbIMU YACMAMU YIMEEPIHCOEHUS

3.1. YcTaHOBUTE COOTBETCTBHE MEXIY PEXKMMOM PE3epPBUPOBAHUS U 3HAUYEHHEM KOd(PQUIEeHTa TO-
TOBHOCTHU CUCTCMBI.

1) HeHarpy>KeHHBIN («XOIOIHBIN) a) cpeHui
2) Harpy’>KEeHHBIN («ropsaunii») 0) HauMEHBIIHNH
3) oOneryeHHbIN («TETIIbINY) B) O0JIbHOMN
3.2.YCTaHOBUTE COOTBETCTBHE MEXIY KOMIUIEKCHBIM IOKa3aTeleM HaJIeKHOCTH U (GopMy-
JaMH:
1) ko3 unmeHt mpocTost N g
At
Y N 5
2+ Xt
2) k03¢ pULIMEHT TOTOBHOCTH /%/: ¢
=27
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N N g
St + Xt j
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3.3. YcTaHOBHUTE COOTBETCTBHE MEXKAY pEXXUMaMU pE3CPBUPOBAHNA IPOIPaMMHOI'O obecreyeHus U ux

OIIMCaAHHUEM

1) BpeMeHHOE

a) 3aK/JII0O4YacTCsA B IIY6J'II/IpOBaHI/II/I HCXOJHBIX JaHHBIX XEX, IMIPOT'OHE
IIporpaMMHOIO o0ecIeUYeHHs ¢ 1 IMOCJICAYIOIICM aHAJIN3C PC3YJILTATOB

2) nHpOPMALIMOHHOE

6) 3aKJIIO49aCTCA B PCIICHHUHU 3aa4U C OAMHAKOBBIMH UCXOAHBIMU JaHHBIMHA
Ha ABYX INPOI'paMMHBIX o0ecIieueHusIX U MOCJICAYIOIIEM aHAJIN3C PE3YyJIbTa-
TOB

3) mporpammHoOe

B) 3aKJIFOYAETCS B PELICHUHU 337a4M ¢ OJUHAKOBBIMU HCXOAHBIMU JaHHBIMU
Ha 1ByX OBM n1Byms He3aBHCHUMO HAlMCaHHBIMU IPOTPaMMHBIMH obecIie-
YEHUSIMHU U MOCJIEAYIOLIEM aHAIN3€ PE3YJIbTATOB

4) nporpaMMHO-TEXHU-
4ecKoe

T') 3aKJIF0YAETCA B MPOTOHE MTPOTrPaMMHOTO 00€eCTieueHus ¢ OJJMHAKOBBIMU
VCXOJTHBIMU JAHHBIMU U MOCIIEAYIOIEM aHalln3€ Pe3yIbTaTOB

3.4.YcTaHOBUTE COOTBETCTBHE MEXTY TIOKa3aTeneM 3(h(heKTUBHOCTH PE3ePBUPOBAHHS MAXKOPUTAPHOIH
CUCTEMBI Y YHCIIOM €€ DJIEMEHTOB:

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

a) BBEJICHUE «TOJIOCYIOLIUX) 3JIEMEHTOB B MaKOPUTAPHYIO CUCTEMY HE
H3MEHSET €€ HaJCKHOCTh

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

0) BBEJICHUE «TOJIOCYIOLINX) 3JIEMEHTOB B MaKOPUTAPHYIO CUCTEMY T10-
BBIIIACT €€ HAJIE)KHOCTh

6) BBCICHHUC «T'OJIOCYIOIIHX» 3JICMCHTOB B MA)KOPUTAPHYIO CUCTEMY
CHMXXACT €€ HAAC)KHOCTD

Kpurepun onenkn

HpI/I OLICHKE PC3YJIbTATOB BBIIIOJHCHUSA TECTOBBIX SaﬂaHI/Iﬁ B paMKax OUCHUILINHBI «HajgexHocTh, 3p-
TOHOMHMKA U KQYCCTBO CUCTEM YITPABJICHH A UCITOJIB3YCTCA peﬁTHHFOBaﬂ cuctema. CorjlacHo pCﬁTHH-

TOBOI CHCTEME OIICHKA Pe3yJIbTaTOB TECTUPOBAHHS (OPMHUPYET TeKyInii petuar R ™ . Makcumains-
HOE 3HaueHHe OLleHKU paBHO 4 0. TecT cunTaercs NPOWJEHHBIM, €CIU CTYJCHT MOJIYYMI 32 HETO He

MmeHee — 3 0.
Kputepuu olieHKM npecTaBiIeHbl B Ta0JI.
Kpurtepuu onieHKH TeCTHPOBAHUSA KoauuecTBo 6a/1;10B
Yacts |. 3aganue ¢ BBLIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-1
Yacts |l. 3ananue ¢ BBIOOPOM 0JJTHOTO BEPHOT'O OTBETA 0-2
Yacts Ill. 3aganue Ha ynopsigoueHre OTBETOB 0-1
NTOTI'O 0-4




