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Ilepeuens komnemenyuii U UHOUKAMOPOE 0OCMUNCEHUA KOMNEMEHUUIL C YKAZAHUEM IMAN0E POPMUPOBAHUA 6 NPOUECCE O0CE0EHUSA OUC-
UUNTUHbL
Komnerenmusi:
OIIK-2 IIpuMeHSTh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA MOJIyUEHHsI, XpaHEHHUS, TIepepadOTKu HHPOPMALIUU
WHauKaTophl JOCTHKEHUS KOMIIETCHLIUU:

OIIK-2.1 3HaeT OCHOBHBIE METO/IbI, CIOCOOBI U CPEACTBA MOITYYEHUS, XpaHEHHs], IepepadoTKU HHPOPMALIUH;

OIIK-2.2 YMeer BbIOMpaTh OCHOBHBIE METOAbI, CIOCOOBI U CPENCTBA MOJYYCHMs, XpaHEHUs, IepepadOTKU MHPOPMaLUU ISl peleHUs 3a1a4y
npodecCHOHATEHOM 1A TEIILHOCTH;

OIIK-2.3 Bnaneer HaBbIKaMU IPUMEHEHUSI OCHOBHBIX METOJIOB, CIIOCOOOB M CPE/ICTB MOJMYUEHUs, XpaHEeHUs, IepepaboTKu HHPpOopMaLuu B 00-
JIACTH aBTOMATHU3aLMU TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOJICTB
Komnerenmusi:

OIIK-3 OcymiecTBiaTh NpophecCUHOHATBHYIO IEATETbHOCTh C YUETOM IKOHOMHYECKUX, SKOJOTUYECKUX, COLUATBHBIX U JAPYTUX OTPAaHUYCHHUM Ha BCEX
JTanax KM3HEHHOI'0 yPOBHS
WHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-3.1 3Haer MeTOABI U TEXHOJOTUH pabOThl B IPOPECCHOHATIBLHOM AEATEIBHOCTU C YYETOM 3KOHOMHMUYECKHUX, IKOJOTHUECKUX, COLIUATBbHBIX
OTrpaHUYCHUN;

OIIK-3.2 YMeer ocylecTBIATh NPO(PECCHOHANBHYIO JESITEIbHOCTh C COOJII0IEHMEM HOPM IIPOMBIIIUIEHHON, 3KOJIOIHYeCKOi 0€30IacHOCTH IpU
OCYILIECTBICHUH TEXHOJOTUYECKUX MPOLIECCOB, a TAKXKE SIKOHOMHUECKUX, SKOJIOTHUYECKHX, COLUATbHBIX OIPAaHUYEHU;

OIIK-3.3 Bnaneer HaBBIKaMU OCYLIECTBJICHUS NPOPECCHOHATIBHON JEATEIbHOCTH MPU COONIOIEHMH SKOHOMHUYECKUX, SKOJIOTUYECKHUX, COLIU-
QTBHBIX OTPAHUYCHUH, DKOJIOTHYECKOM 0€30MMaCHOCTH, BBISIBJICHUSI HAPYIICHUI HOPM
OIIK-7 Cnioco6eH NpuMEeHsTh COBPEMEHHbIE SKOJIOTUYHbIE U O€30MaCHbIE METO/bI PALlMOHATIBLHOIO UCIOIB30BAHUS CHIPBEBBIX U SHEPIeTUYECKUX pe-
CYpPCOB B MAaIIUHOCTPOEHUU
WNHauKaTophl JOCTUKEHUS KOMIIETEHLIUU:

OIIK-7.1 3HaeT coBpeMeHHbIE METO/Ibl PAllMOHATIBHOIO MCIIOIb30BAHUS ChIPBEBBIX U SHEPIETUUYECKUX PECYPCOB C TOUKHU 3PEHUS IPUMEHEHUS
MaJIOOTXOAHBIX, SHEProcOeperarux U 3KOJOTMYECKH YUCTBIX TEXHOJIOTHH, 00ecrneunBaromx 0e301acHOCTh XKU3HEIEATeIbHOCTH JIIOJEH U uX 3a-
LIUTY OT BO3MOKHBIX MTOCJIEACTBUM aBapuil, KatacTpod U CTUXUUHBIX OeICTBU B MpodecCHOHaATBbHOM e TENbHOCTH;

OIIK-7.2 YMeeT poBeCTH CPaBHUTENBHBIN aHAIU3 M BHIOPATh COBPEMEHHBIE METOJIBI PAIMOHAIBHOTO MCIIOIb30BaHMSI CHIPhEBBIX M SHEPTETH-
YECKHUX PECYpCOB B MPOPECCHOHATIBHOM IeATENIbHOCTH, 00eCIeunBaloe 6e30MacHOCTh JKU3HEAEATEIbHOCTH JII0IeH U MX 3aIIUTY OT BO3MOXKHBIX T10-
CJIEJICTBHI aBapwii, KaTaCTPO( ¥ CTUXUHUHBIX OCJCTBUH;

OIIK-7.3 Bnaneer HaBbIKaMu NOWCKa, cOOpa, aHaiau3a MHMOPMAIIMK O COBPEMEHHBIX METOAAX PAallMOHAIBHOTO HMCIIOJIb30BaHMS ChIPHEBBIX U
SHEPreTHUECKUX PECYPCOB B MAIIMHOCTPOSHHUH C TOYKH 3PEHUS MPUMEHEHHS MaJOOTXOAHbBIX, SHEProcOeperaroniX U IKOJIOTHYECKH YUCThIX TEXHOJIO-
I'uid, o0ecrieunBaroIUX 6€30MaCHOCTh KU3HEAEATEIbHOCTH JIFOJCH U UX 3aIlIUTy OT BO3MOKHBIX IOCIIEACTBUI aBapuil, kKaracTpod, U MPUMEHEHUS UX B
poeCCUOHATBHON IEATETLHOCTH



Hnouxamopwi Imanwl hopmuposanusn ¢ npouecce 0C60€HUA OUCUUNTIUHDL
oocmudiceHusn Jexyuu Ilpakmuueckue Jlabopamopnuwie 3ann- | Kypcoeoit npoexm
KOMnemeHyuu 3anAmu, 1a00pamop- mus (paboma) Haumenosanue oyenounozo cpedcmsa
HbLI RPAKMUKYM
OIIK-2.1 Tema I- Tema | He npedycmompenvr | Jlab. paboma 1-3,4-1 | He npedycmompe- | Dxk3ameHn, mecmupoeaHue, 1ab. paboma,
8 (ouno-3a04. ¢h.) Hbl KOHmMp. paboma (3a04. ¢.)
OIlK-2.2 He npedycmompenwvr | Jlab. paboma 1-3,4-7 | He npedycmompe- | Dxk3amen, mecmupoganue, 1ab. paboma,
(ouno-3aou. ¢h.) Hbl KOHmMp. paboma 3ao0y. ¢.)
OIlK-3.3 He npedycmompenwvr | Jlab. paboma 1-3, 4-7 | He npedycmompe- | Dx3amen, mecmupogarue, 1ab. paboma,
(ouno-3a0u. ¢h.) Hbl KOHmMp. paboma 3ao0y. ¢.)
OIIK-3.1 Tema 1- Tema | He npedycmompenwvr | Jlab. paboma 1-3,4-1 | He npedycmompe- | Dx3amen, mecmuposanue, 1ab. paboma,
6 (ouno-3aou. ¢h.) Hbl KOHmMp. paboma 3ao0y. ¢.)
OIIK-3.2 He npedoycmompenwvr | Jlab. paboma 1-3, 4-7 | He npedycmompe- | Dk3amen, mecmuposanue, 1ad. paboma,
(ouno-3a0u. ¢h.) Hbl KOHmMp. paboma 3ao0y. ¢.)
OIlK-3.3 He npedycmompenwvt | Jlab. paboma 1-3, 4-7 | He npedycmompe- | Dk3amen, mecmupogarue, 1ab. paboma,
(ouno-3aou. ¢h.) Hbl KOHmMp. paboma 3ao0y. ¢.)
OIlK-7.1 Tema 1- Tema | He npedycmompenwvr | Jlab. paboma 1-3, 4-7 | He npedycmompe- | Dx3ameH, mecmuposanue, 1ad. paboma,
6 (ouno-3a04. ¢h.) Hbl KOHmMp. paboma 3aoy. ¢.)
OIIK-7.2 He npeoycmompenwr | Jlab. paboma 1-3, 4-7 | He npedycmompe- | DkzameH, mecmuposanue, 1ad. paboma,
(ouno-3a04. ¢h.) Hbl KOHmMp. paboma 3aoy. ¢.)
OIIK-7.3 He npeoycmompenwr | Jlab. paboma 1-3, 4-7 | He npedycmompe- | DkzameH, mecmuposanue, 1ad. paboma,

(ouno-3a04. ¢h.)

Hbl

KOHmMp. paboma 3aoy. ¢.)







Ilepeuens oyenounvix cpedcme no oucyunaune (Mooyi)

Texymuii pediTuHr, 6211
JIa6. pabota OuHo-3204Has . 3aounas .

Nel 5-8 7-12
Ne2 5-8 7-12
Ne3 5-8 7-12

No4 5-8

Ne5 5-8

No6 6-8

Ne7 5-8

TecTtupoBanue 0-4 0-4

KonrpomnbHas padora 15-20
HUTOI'O 36-60 36-60
JK3aMeHANMOHHBbIN peTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpPa:KeHH e 0asax: BbIpa:KeHHe IK3aMeH
5 87 - 100 OmmmyHo | OLeHKa «OTIUYHOY» BBICTABIISCTCS CTYACHTY, €CIIM TEOPETUYCCKOE COJICPIKaHUE Kypca OCBOEHO MOJTHOCTBIO, O€3 mpo-
0€eJI0B; NCUEPIIBIBAIOIIE, TIOCIEA0BATEIBHO, YETKO M JJOTMYECKH CTPOMHO M3JIaraeT MaTepuai; cBOOOTHO CIpaBIsieTcs C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHAMH PUMEHEHHS 3HaHWH; UCTIONB3YET B OTBETE JOMOTHUTEIHHBINA MaTepral Bce
MIpeIyCMOTPEHHBIE TPOTPAMMON 3aJaHMS BBHITOIHEHBI, KAYECTBO MX BBITIOJHEHHUS OIIEHEHO YUCIIOM OaJlToB, OIH3KUM K
MaKCUMaJIbHOMY; aHAJIH3UPYET MOJYUYCHHBIE PE3yIbTATHI; NPOSIBISIET CAMOCTOSITEIbHOCTh IPH BHIIOJTHEHUH 3aJaHUHI
4 74 - 86 Xopomo |OneHKa «XOpOIIo» BhICTABISAETCS CTYACHTY, €CJIM TEOPETHUSCKOE COACPKaHUE Kypca OCBOCHO IMOJIHOCTBIO, HEOOXO0-
TUMBIE TPAKTUYECKHE KOMIIETCHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIe 3aJaHus BBIINIOJTHCHBI, KQYCCTBO HMX BBIIIOJTHCHUA AJOCTATOYHO BBICOKOC. CTyIlCHT TBEPAO 3HACT MaTCpuall,
I'paMOTHO U IO CYIIECTBY M3JIaract €ro, HE JOIMMYyCKas CyIICCTBCHHBLIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISAETCS CTYACHTY, €CIH 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, IIpU OTBETEC Ha MMOCTaBJICHHBIN BOIIPOC CTYACHT JOMMYCKACT HCTOYHOCTH, HCAOCTATOUYHO
MpaBUIbHBIC (POPMYJIMPOBKH, HAOIIOAAOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuaa.
2 Hwmxe 60 HeynornerBo- |OneHka «HEYIOBIETBOPUTEIHHO» BHICTABIISIETCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTEINHHOW YacTH MPOrpaMMHOTO
PUTENBHO  |MaTepuaia, JOMYCKaeT CylIeCTBEHHbBIE OIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPyTHEHUSIMH BBITIONHSET MPAKTHYECKHE

paboThl, HEOOXOAUMBIC TPAKTHYECKHE KOMIIETEHIIMH HEe COPMUPOBAHBI, OOJBIIMHCTBO MPEYCMOTPEHHBIX POTpaM-
Mol 00yueHHs yueOHbIX 3aaHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOIHEHHS OLEHEHO YHCIIOM 0auIoB, OJIM3KUM K MU-
HHUMAJIBHOMY




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

KpaTkas xapakTepucTuka OIeHOYHOTO
cpencTsa

[IpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B poHJIE

DK3aMeH

CpenctBo, TO3BOJSIONICE OICHUTH
3HAHMSI, YMEHUS W BIIAJICHUS 00y4aro-
HIErocs Mo y4eOHOM JUCHUILINHE.

KoMriuiekt sk3ame-
HAIIMOHHBIX OwWIIe-
TOB

KonTponsnas pabota

CpeAcTBO MPOBEPKH YMEHUN NpuMe-
HATHh TMOJYYCHHBIC 3HAHUS JJIA pelle-
HUS 3aJlad OMNpPEJCNICHHOr0 THUIMa IO
TEME WU pa3fely.

Komruiekr KOH-
TPOJBHBIX 3aJaHUN
10 BapuaHTaM

3amura Jaboparop-
HOM pabOThI

CpenctBo, TMO3BOJSIONICE  OLICHUTH
YMEHUE U BIAJIEHUE O0yYarouerocs
u3JlaraTh CyTh IIOCTAaBJICHHOM 3a/1auw,
CaMOCTOSITEIPHO  MPUMEHITh  CTaH-
JApTHBIE METOJIbI TTOCTABJICHHOM 3a/1a-
gyl ¢ MCIOJB30BAaHUEM UMEIOIIEHC
nJabopaTopHOU 0a3bl, MPOBOAUTH aHa-
JM3 TIOJYYEHHOTO Pe3ysibTaTta padoTHI.
MoskeT BBITIOTHATHCS B WHIAUBHUIY-
aTBbHOM TIOPSAKE WIM Tpymmond oOy-
YAFOIIUXCS.

Tembr naboparop-
HBIX paloT.

Tect

Cucrema CTaHIApPTU3MPOBAHHBIX 3a-
JaHuH, TO3BOJISIONIAs aBTOMATH3HPO-
BaTh MPOIENypy H3MEPEHUs YpPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

donn TECTOBEIX
3aJlaHuil ISl TIpo-
BEJICHUS HTOI'OBO-
ro TECTUPOBAHUSA
10 TUCIHUILINHE




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3aHCKnil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxynvmem Ungopmayuonnvlx mexnonoui
Kagpeopa Ungopmayuonuvix cucmem u mexnonocuti

Hamnpasnenue noarotosku: 15.03.04 «ABTOMAaTH3aIMS TEXHOJIOTHYECKUX IMPOIECCOB U IPOU3-

BOACTB»
HpO(bI/IJ'IBZ «ABTOMAaTH3aIIMU TEXHOJOTHYSCKHUX MPOIECCOB M IMPOU3BOJICTB (HO OTD&CJ'I?[M)»

JK3aMeHANHOHHbIE BOIIPOCHI
110 JUCHUIIIIMHE <<Ha,Z[€)KHOCTB ABTOMATU3HUPOBAHHBIX CUCTCM))

1. Texuuueckuil sneMeHT u cuctema. Kiaccuukauust cocTosHUN 31eMEeHTOB U cucteM. Hanex-
HOCTb KaK KOMIUIEKCHOE CBOMCTBO.

. HucnoBble nMoka3zarenu 6e30TKa3HOCTH.

. @yHKIIMOHAJIbHbIE TIOKAa3aTeNIN OE30TKa3HOCTH.

. DKCIIOHEHIIMAJILHOE pacHpesiesieHre HapaOOoTKH 10 0TKa3a.

. Pactipenenennst HapaboTku 10 oTka3a BeiiOymia u Pernes.

. HopmanbeHoe 1 yceueHHOE HOpMallbHOE pacipeesieHust HapaboTKU J0 OTKa3a.

. PEMOHTOIIPUTOAHOCTh TEXHUUECKHX IJIEMEHTOB.

. OYHKIMOHAIbHbIE U YHUCIIOBBIE IIOKA3aTEIN PEMOHTOIPUTOHOCTH.
KomnuiekcHble moka3aTesnu HaJeKHOCTH.

. CtpyKTypHast cxema HaJle)KHOCTH CUCTEMBI.

. HagesxxHocTh Hepe3epBUPOBAHHBIX CUCTEM.

. Knaccugukanus pe3epBUpOBaHHBIX CHCTEM.

. HagexxHocTh cucteM ¢ HarpyKeHHbIM PE3EPBOM.

. PacueT Hazie’)xHOCTH cUCTEMBI C 2 Harpy>KEHHBIMH 3JIEMEHTaMH.

. Pacyer Hafie:)KHOCTH cUCTEMBI € 3 Harpy>KEHHBIMH 2JIEMEHTaMH.

. PacueT HaJie’)KHOCTH CUCTEMBI C TPYMIIOBBIM (0OIMM) HArpy>KEHHBIM PE3EPBOM.
. Pacyer Hafie)KHOCTH CHCTEMBI C UHAUBUAYAIBHBIM (Pa3/IeIbHbIM) PE3EPBOM.
18. PacueT HaZie’>KHOCTH MOCTUKOBOM CXEMBI.

19. Aranu3 3¢(eKTUBHOCTH pe3epBUPOBAHMS CUCTEMBI C OTKa3aMH THITa «OOPBIB» M «KOPOTKOE 3a-
MBIKaHHE.

20. HaexHOCTHAS 9yBCTBUTEILHOCTh HEPE3EPBUPOBAHHON CHCTEMBI.

21. HafexHOCTHAs YyBCTBUTEIBHOCTh PE3EPBUPOBAHHON CHUCTEMBI U3 JIBYX 3JIEMEHTOB.
22. Mopens (GyHKITMOHUPOBAHUS CJIOKHOW CHCTEMBI.

23. O dexTUBHOCTD (HYHKIIMOHUPOBAHUS CIIOKHOW CHCTEMBI.

24. OnpeneneHue BEPOSTHOCTEH COCTOSIHIM CJIOKHOW CHCTEMBI.

25. YMeHblIeHHEe Pa3MEPHOCTH 33]1aul OLIEHUBAHUS TEXHUYECKOH 3 (PEKTUBHOCTH.
26. AHanm3 3329 OIEHUBAHUS TEXHHUECKOW AP (PEKTUBHOCTH.

27. 3amada HaJIe)KHOCTHOTO CUHTE3a TEXHUYECKHX CUCTEM.

28 ANTOpPUTM HAJC)KHOCTHOTO CHHTE3a JIOKATBHOW TEXHUYECKOH CHCTEMBI.

29. Kuznennsnii nukia [10.

30. ITosemmuenue Hagexxuoctu I10.

31. [lonstue paboTocnocoOHOCTH U 0TKa3a nporpammsl 1 I10.

32. [onsitre ommOku porpaMMmel. Kimaccugukarus mporpaMMHBIX OIIHOOK.

33. Mogens omubku ceprudunuponannoro [10.

34. Monenu noBefieHns ommuoOok ¢pyHkuunonupytromiero [10.
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35. OyHKIIMOHATILHBIE U YUCIIOBBIC MTOKa3zaTenu HaaexxHocT [10.

36. HanexxHOCTh OnepaTHBHOTO MEPCOHANIa CHCTEM YIPABIICHHS.

37. OnpenenurenbHbIC UCTIHITAHUS JIEMEHTOB HA HAJICKHOCTb.

38. KoHTpoJibHBIC HCTIBITAHUS 3JIEMEHTOB Ha HAJIE)KHOCTb.

39. JIabopaTopHbIe ¥ IKCILTyaTallMOHHBIC UCTIBITAHUS (HAOIFOICHNS) JJIEMEHTOB.

Kpurtepuu ouenku: MakcuMaibHOE 3HaY€HUE SK3aMEHAIIMOHHOTO peiThHra paBHo 40 Oan-
JaM, a MUHUMalIbHOE - 24. B KxauecTBe KpUTEepHeB BLIOPAHbI CIEAYIONIUE!

Bormpoc bain

DK3aMeHaIMOHHBINA Borpoc Ne 1 7-11
TeopeThyeckas 4acThb (OnpeaeneHus, 00Ine XapaKTePUCTUKU U T.11.) 3-4
BBIBOJ] OPMYIT 3-4
NPaBIHHOCTh KOHEYHOTO PE3yNbTaTa 1-3
DK3aMeHaIMOHHBINA Borpoc Ne 2 7-13
TeopeThyecKas 4acThb (OnpeaeneHus, 00Ine XapaKTePUCTUKU U T.11.) 3-4
BBIBOJ] OPMYIT 3-5
IIPaBJIbHOCTh KOHEYHOT'O pe3ysbTaTa 1-4
IpakTrueckoe 3a1anne (MpaBIbHOCTH KOHEYHOTO PE3YJIbTAaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
JlononmHauTebHbIN Bompoc No 2 1-3

NTOTI'O 24-40




MunucTtepcTBO Hayku U Bbiciiero oopazoBanus Poccuiickoit denepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem Unpopmayuonuvix mexnoaouil
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoauii

Hampasnenune noarorosku: 15.03.04 ABTomMarn3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpoduib: ABTOMaTH3alMs TEXHOJOTHYECKUX IPOIECCOB ¥ IPOU3BOJICTB (II0 OTPACIIIM)

VYyeOHBIM TUTAHOM MO HampaBieHUio nmoarotoBku 15.03.04 ABromaTu3auusi TEXHOJOTHYE-
CKHX MPOIIECCOB M MPOU3BOICTB I O0YYAIOIIUXCS MPEAYCMOTPEHO MPOBEICHNE Ta00PATOPHBIX 3a-
HATUN 110 AucHUIuMHe «HanekHOCTh aBTOMATU3UPOBAHHBIX CUCTEM).

JlaGopaTopHble 3aHATHS IO JUCHUIUIMHE TNPOBOAATCA B Y4eOHOW saboparopuu Kadeapsl
Ne209a(B) 6e3 ncnonbp30BaHus ClIEUaILHOTO 000PYA0BaHUS.

I_[eJ'IB IMPOBCACHUS na60paT0prlx pa60T - IPAaKTHYCCKOC OCBOCHUC TCOPCTUYCCKHX ITOJIOKE-
HUH JICKOHMOHHOI'O MaTc€purajia, a TaAaKXKC BI)Ipa6OTKa CTyACHTaMU OIPCACIICHHBIX yMeHI/Iﬁ 1 HaBBIKOB
CaMOCTOATCIBbHOI'O SKCIICPUMCHTHPOBAHUA.

KommniekT 1a6oparopHbix padot
110 JUCHUIIIIMHE «HaILG)KHOCTB ABTOMATU3HWPOBAHHBIX CUCTCM»

JladopaTopnas padora Nel (ouno-3a04 ¢.)
Tema: «Onpenesienne U1 KOMILUIEKCHBIX NMOKa3aTeJeil HAIeKHOCTH TeXHUYECKUX 3JIEMEHTOB 10
CTATUCTHYECKHM JTAHHBIMY.
3amanmne:
1. U3yuuts TeopeTrueckuii MaTepuan (€IMHUYHbIE U KOMILIEKCHBIC ITOKA3aTEeIN HaI)KHOCTH TEXHU-
YECKUX AJIEMEHTOB). OTBETUTHh HA TEOPETUUECKUE BOIIPOCHI.
2.113 N otHOBpEeMEHHO BKJIFOUEHHBIX OJTHOTHUITHBIX 3JIEMEHTOB K MOMeHTY BpemMeHH 300 otkazano Ni
srieMeHToB. HaliTh OlleHKH MHTEHCUBHOCTH OTKAa30B M CpeIHEel HapaOOTKH JI0 OTKa3a JIEMEHTA.

Ne 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. ITpu ncnbitanuu N(11.2) OJHOTHIHBIX JIEMEHTOB Ha MHTepBasie BpeMeHu (495, 505) otkazano AN
aneMeHTOB. ONpeAennuTh CPEHIO HapabOTKy O OTKa3a M raMMa-pecypc JIEeMEHTa Mpu Py, = 0,9.

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

4. BeposATHOCTh O€30TKa3HOM pabOTHI AIeMeHTa U3MEeHIIach B 1,1 pasa 3a Bpems ero skcruryataruu t
gac. OnpenenuTs raMmma-pecypce 3JIeMEHTa 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. [ImoTHOCTH BEpOSTHOCTH OTKa3a M3MEHWIACh B 1.5 pa3a 3a BpeMs dKCIUTyaTalldu JJIEMEHTa, PaB-
Hoe t yac (1m.4). OnpenenuTs CpeHIO HapaOOTKy A0 OTKa3a 3JIEMEHTa U BEPOSITHOCTh €ro OTKa3a B
MOMEHT BpemeHu 120 4.



6. HpI/I HCIBITAHUN OOJIBIIIOTO YHCIIA OIHOTUIIHBIX 3JICMCHTOB B MOMCHT BPCMCHU tO OBLIO HCIipaB-

Ho 500 »1eMeHTOB, a Ha MajnoM HHTepBajie BpemeHu (tg,tg +5) orkasano AN(m.3) smemeHTOB.

OnpenenuTth OLIGHKH CpellHel HapabOTKU 10 0TKa3a 3JIEMEHTa U BEPOSITHOCTH €ro 0TKa3a B MOMEHT
Bpemenu 1000 u.
7. IIpu ucnerranuu 1000 OMHOTUITHBIX 3JIEMEHTOB Ha MHTEpBaie BpemeHH (295, 305) orkazano AN

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

8.Bapuant 1. HapaGoTka s1eMeHTa 10 0TKa3a ONMUCHIBAECTCS YCEYECHHBIM HOPMAJIbHBIM paciipeesie-

2

HueM ¢ mapamerpamu t,; =4000 4, o :106 qz. Omnpenenutb BEpOATHOCTh 0€30TKa3HON paboTHI,

MHTEHCUBHOCTb OTKA30B M IUIOTHOCTh BEPOATHOCTH oTKa3a jyis t=2000 u.
Bapuant 2. HapaboTka n3aenust 10 OTKa3a OMHUCHIBaeTCs 3akoHOM Penest. OnpenenuTs BepoSTHOCTD
0€30TKa3HOM pabOThl, ”YHTEHCUBHOCTh OTKAa30B U IUIOTHOCTH BEpOSTHOCTU OTKa3za mis t=1000 u, ec-

2 6 2
7 mapameTp pacrnpeaeneHus o =107 .

Bapuanrt 3. Bpewms 6e30Tka3zHOl paOOThI U3IEIMs MOTUUHSACTCS 3aKOHY BeliOyiia ¢ mapamerpamu

k:10_4 1/94, m=1.5. OnpenenuTs BEPOATHOCTh OE30TKA3HON PabOThI, MHTEHCUBHOCTh OTKA30B U
IJIOTHOCTh BEPOATHOCTH oTKa3a ajist t=100 4.

Bapuant 4. 3a HaOr01aeMbIid TIEPUO IKCIUTyaTAIlUU B U3JICIHH ObLIO 3a()UKCHPOBAHO 8 OTKA30B,
BpeMsi BOCCTAaHOBJIEHHE KOTOPBIX COOTBETCTBEHHO coctaBwuiio 12, 23, 15, 9, 17, 28, 25, 31 mun.
Haiitn onieHKy cpeHero BpeMeH! BOCCTaHOBIICHUS U31EIIH.

Bapuant 5. B pesynprare aHanuza JaHHBIX 00 OTKa3ax ammaparypbl MOJy4YeHa 3aBUCHUMOCTD

f(t)= Clﬂ,le_ﬂlt + + szlle_;tzt . Onpenennuts BEPOATHOCTH O€30TKAa3HOM pabOTHI, MHTEHCHB-

HOCTb OTKa3a M CPEAHIOI HapaOOTKy J0 OTKa3a.
Bapuaunr 6. B pesynbpraTe aHanmza JaHHBIX 00 OTKa3ax armapaTypbl YCTaHOBJIEHO, YTO TUIOTHOCTh

—t -t N
BEpOSATHOCTH OTKaza mmeer Bum: f (1) =2e (1— e ) Onpenenuth BEPOSTHOCTh O€30TKa3HOM

paboThI, HTHTEHCHBHOCTH OTKA30B M CPEIHIOI0 HApaOOTKY /10 OTKa3a.
9. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTYETE.

JlabopaTopnasi paGora Ne2 (ouHo-3204 (.)
Tema: «OnpenesieHne KOMILUIEKCHBIX MOKa3aTesell HAe:KHOCTH BOCCTAHAB/INBAaeMbIX JJIeMeH-
TOB».
3aganue:
1. I3yunTh KOMIJICKCHBIE TTOKA3aTeNN HaAS)KHOCTU. OTBETUTH HA TEOPETHUECKUE BOIPOCHI.

2. Texauueckuii dJIIeMEHT XapaKTCPpU3yCTCA MHTCHCHUBHOCTHIO OTKA30B A qac_l U CpCIHUM BpEME-

B
HeM peMoHTa 'n wac. OnpesenuTh K09Q(GHUIHMEHT FTOTOBHOCTH M KOA(HUIIMEHT ONepaTHBHON FOTOB-
Hocty 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

t8 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 aJIeMe apakTepu3yeTcs cpegHel HapaOOTKOH 10 oTkasza b ac u cpe

B o
BpeMeHeM BOCCTaHOBIEHHs ' wac (11.2). HaiiT ko3 dHIHEHT NpoCTos M raMMa- Pecypc roTOBHO-
CTH IpH K7 =05.

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

En 200 300 250 350 420 570 380 220 500 400




. B
4. TeXHUYECKHUI SIeMEHT XapaKTepHU3yeTcsl CPEIHNM BPEMEHEM BOCCTAHOBNIEHHUs T dac (11.2) u Ko-
s dunmentTom roropaoctu 0.6. OnpenenuTs CpenHIO HApabOTKy A0 OTKa3a AJIEMEHTa U BEpOsT-

HOCTb OTKa3a 3JieMeHTa 40 MoMeHTa BpemeHu 100 u.

A

5. Koa¢unueHT roroBHOCTH TEXHUYECKOTro eMeHTa E;, a uHTeHcuBHOCTD BoccTaHoBieHus 0.02

1/4. TpebyeTcs onpenenuTs raMmma- pecypc npu Py =0.7 u xo3pPUIHMEHT OnepaTUBHON TOTOBHO-

CTH Ipu BpeMeHH porHosa 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.

JlaGoparopunasi pabora Nel (3aou. ¢.)
Tema: «OnpenejieHue eIMHUYHBIX U KOMILIEKCHBIX IMOKa3aTeeil HaJesKHOCTH TeXHUYECKHX
3J1eMEHTOB M0 CTATUCTHYECKUM JAHHBIMY.
3ananue:
1. U3yuuth TeopeTudeckuii MaTepuan (eJMHUYHbIE U KOMIUIEKCHBIE MOKA3aTeNu HaAe)KHOCTH TeXHH-
YECKHX 31€MEHTOB). OTBETUTH HA TEOPETUUECKUE BOIIPOCHI.
2.13 N oHOBpEeMEHHO BKIIOYEHHBIX OJJHOTUITHBIX AJIEMEHTOB K MOMeHTY BpeMeHH 300 oTkazamo Ni
sneMeHToB. HallTi OlIeHKH MHTEHCUBHOCTH OTKA30B U CPEJHEH HapaOOTKU IO 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

N1 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
areMeHTOB. OIpenenuTh CPeIHIO HapaOOTKy 10 0TKa3a U TaMMa-pecype dJIeMeHTa pu P;/ =0,9.

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

4. BeposiTHOCTH 06€30TKa3HOI paboThI HyieMeHTa u3MeHuach B 1,1 pasa 3a BpeMs ero sKkcrutyaTanuu t
yac. OnpenenuTs raMMa-pecypc dJIeMeHTa Mpu 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. [ImoTHOCTH BEpOSATHOCTH OTKa3a M3MEHWIACh B 1.5 pa3a 3a BpeMs dKCIUTyaTalldu JJIEMEHTA, 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 OOJIBIIIOrO YHCIIa OIHOTHUIIHBIX 3JICMCHTOB B MOMCHT BPCMCHU to ObLIO HCIIpaB-

Ho 500 »1emMeHTOB, a Ha ManoM HHTepBajne BpemeHu (tg,tg +5) orkazamo AN(m.3) smemeHTOB.

OnpenenuTh ONEHKU CpeTHEeH HapaOOTKH O OTKa3a 3JEMEHTa U BEPOSTHOCTH €ro OTKa3za B MOMEHT
Bpemenu 1000 u.
7. IIpu ucnerranuu 1000 OTHOTUITHBIX JIEMEHTOB Ha WHTEpBaie BpemeHu (295, 305) orkazamo AN



(m.3)anemenToB. OnpeneuTh CPEeIHIO HApaOOTKY 10 OTKa3a U raMMa-pecype mpu P;/ =0,9.

8.Bapuant 1. HapaGoTka s1meMeHTa 10 0TKa3a OMUCHIBACTCS YCEUEHHBIM HOPMAJIbHBIM pacrpeese-

2

HueM ¢ mapamerpamu t,; =4000 4, o :106 112. Onpenenutb BEpOSITHOCTh 0€30TKa3HOU PabOTHI,

MHTEHCUBHOCTh OTKA30B M IJIOTHOCTh BEPOSTHOCTU OTKa3a /s t=2000 u.
Bapuanr 2. HapaboTka uzjenus 10 oTKasza onuckiBaeTcst 3akoHoM Pernest. OnpenenTs BEpOsITHOCTD
0e30TKa3HOM PabOThI, HHTEHCUBHOCTh OTKA30B M IUIOTHOCTHh BEPOSATHOCTH OoTKaza /it t=1000 4, ec-

2 6 2
7u mapametp pacnpenenenus o =107y,

Bapuanrt 3. Bpewms Ge30Tka3HO# paOoThl U3eMs MOJIMHAETCS 3aKOHY BelOyiia ¢ mapamerpamMu

k:10_4 1/4, m=1.5. OnpenenuTh BEPOATHOCTh OE30TKA3HOM PabOThI, HUHTEHCUBHOCTh OTKA30B U
IJIOTHOCTH BEPOATHOCTH OTKa3a ajist t=100 4.

BapuanTt 4. 3a HaOm01aeMblid IEPUO IKCIUTyaTAlUU B U3JIEIHH ObLIO 3a()UKCHPOBAHO 8 OTKA30B,
BpeMsi BOCCTAaHOBJIEHHE KOTOPBIX COOTBETCTBEHHO cocTtaBwio 12, 23, 15, 9, 17, 28, 25, 31 mun.
Haiitu onieHKy cpeiHero BpeMEHU BOCCTAaHOBJICHUS U3IETHSI.

Bapuanr 5. B pesynpraTe aHanm3a JaHHBIX OO0 OTKa3axX ammaparypbl IMOJTy4YeHa 3aBUCUMOCTH

f(t)= Clile_llt + + szlle_;tzt . Onpenennuts BEPOATHOCTH O€30TKAa3HOM pabOThI, MHTCHCHB-

HOCTb OTKa3a M CPEAHIOI HapaOOTKy J0 OTKa3a.
Bapuaunrt 6. B pesynbpraTe aHanmza JaHHBIX 00 OTKa3ax armapaTypbl YCTaHOBJIEHO, YTO TUIOTHOCTh

—t -t N
BEPOSATHOCTH OTKaza mmeer Buu: f(t) =2e (l— e ) Onpenenuth BEPOSTHOCTh O€30TKAa3HON

paboThl, HTHTEHCUBHOCTH OTKA30B M CPEIHIOI0 HApaOOTKY /10 OTKa3a.
9. TexHWUYECKUN IJIEMEHT XapaKTEPU3yeTCs WHTECHCHBHOCTHIO OTKA30B A qac_l U CpEIHUM BpeMe-

B ~
HeM peMoHTa tn uac. OnpenenuTs K09GGUIHEHT TOTOBHOCTH B KOA((GUIHEHT ONepaTUBHON FOTOB-
Hoctu npu t=100 g u t=300 4.

No 1 2 3 4 ) 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

t8 50 20 40 30 25 60 80 70 55 75

10. TexHWYeCKHi >JIEMEHT XapaKTEPU3YETCs CPEAHEH HapaOOTKOM 10 OTKasza 'm wac m cpeqHuM

B
BpeMeHeM BOCCTaHOBJIeHHUs ‘W uac (1.2). HaifTu kod>dpUIMeHT IpocTos u raMma- pecype TOTOBHO-
CTH NpHU Ky =05.

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

11. TexHuveckuil 3IEMEHT XapaKTepU3yeTCs CPEAHHM BPEMEHEM BOCCTAaHOBIEHUS ‘n dYac (m.2) u
koddpuimenToM rotoBHOCTH 0.6. OnpenenuTs CpeaHIo HapaOOTKY O 0TKa3a dJIeMEHTa U BEposiT-
HOCTh OTKa3a dJieMeHTa 10 MoMeHTa BpemeHu 100 q.

12. KoaddumueHT roTOBHOCTH TEXHUYECKOTO 3JieMeHTa E,, a MHTEHCHBHOCTH BOCCTAHOBJICHHS

R
0.02 1/4. TpeOyeTrcs onpenenuTh ramMmma- pecypc npu Py =0.7 u ko3 PunmeHT omepaTuBHOI ro-

TOBHOCTHU ITpHU BpeMeHH nporHosa 100 u.

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

E 0.55 0.5 0.6 0.45 0.65 0.7 0.58 0.42 0.73 0.64

a

13. Cucrema «BOCCTaHABIMBAEMBII AJIEMEHT — PEMOHTHBIN MEPCOHA» XapakTepusyercs kodhdu-
IIUEHTOM TIpocTOsl U KodddummenTom onepaTuBHOi roToBHOCTH 0.2 mpu t=400 4. Onpeaenuts WH-
TEHCUBHOCTH OTKA30B, BOCCTAHOBJICHUS, a TaKKe KOA(P(UIIMEHT TOTOBHOCTH JJIEMEHTA.



Ne 1 2 3 4 5 6 7 8 9 10

Bap-Ta

E. 0.2 0.3 0.25 0.22 0.1 0.15 0.28 0.32 0.5 0.4

14. OTpa3uthb pe3ynbTaThl B JAOOPATOPHOM OTUYETE.

Jlaboparopnasi padora Ne3, 2 (3a04 ¢.)
Tema: «OnpeaesieHue nokasaresieil HaJe;KHOCTH Hepe3ePBUPOBAHHBIX CHCTEM.
3amanmue:
1. M3yuuTh nokasareian Ha/IeKHOCTU HEpe3epBUPOBAHHBIX cucTeM. OTBETUTH HA TEOPETUUYECKUE BO-
MIPOCHL.

2.Ycunurenb HAIpsKCHUSA COCTOUT M3 TPEX IMOCICAOBATCIIPHO BKIKOUCHHBIX KaCKaaOB YCHJICHUSA C

1

MHTCHCHUBHOCTSIMU OTKa30B /11 uac_l,lz yac — W P(th3), rae th3 =100 vac. Onpenenuts cpen-

HIOI0 HapaOOTKY JI0 0TKa3a M TaMMa-pecypc TOTOBHOCTH CUCTEMBI IIPU Py =08.

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(th3) 0.2 0.1 0.15 0.22 0.18 0.21 0.28 0.3 0.32 0.19

3.Perynarop ¢ nepenarounoii ¢pynkuueir W(p) =Cq +Cq / p, rae Cq, C(- mapameTphl HaCTpOHKH
pEryisTopa, COCTOUT U3 YCUIIUTENS] C MHHTEHCUBHOCTBIO OTKA30B /Iy (=4, u3m.2) qac_l, UHTErparopa

c tW yac HpI/IP7/ =0,8 u cymmaropa ¢ Py (48) =0,9. HeoOXxomuMo NIOCTPOUTL CTPYKTYPHYIO

HA/ICKHOCTHYIO CXEMY PEryJATOpa, ONPEACIUTbh 3aKOH  PEryjJMpoBaHUS U CPEIHIOI Hapa-

OOTKY J10 OTKa3a PeryisTopa.

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

tu 60 70 50 80 90 75 85 95 100 65

4.ABTOMaTHYECKasi CHUCTEMa PpEryJMpOBaHUS COCTOUT U3 YETBHIPEX 3JIEMEHTOB: naTuuka Jl, pery-
astopa P, ucnonnurensnoro mexanusma UM, perynupyromero oprana PO, HHTEHCHBHOCTH OTKa30B

KOTOPBIX COOTBETCTBEHHO PAaBHBI A = 0,003, Ap =0,006, Az73, =0,009, Apy =0,015. Onpe-
JICTUTh HOMHUHAJIBHYIO CPEIHIO HapabOTKy 10 OTKa3a CHCTEMBI, BEPOSTHOCTh OTKa3a CHCTEMBI B
MOMEHT BpeMeHH t, =504acos.

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

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

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

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

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

5.B aBTOmMaTHueckoll cucTeMe peryiupoBaHUs, IPUBEIEHHON B 1.4, pa3pelieH0 U3MEHUTh B 2 pasa
MHTEHCUBHOCTh OTKa3a JII000ro (OJHOr0) 3JeMEHTa C IIeNbI0 YBEIMUYCHHs CpefHeld HapaOOTKH 10
oTka3a cuctembl. Kakoil a1eMeHT HeoOX0IMMO BRIOpATh U KaKoBa CpelHss HapaboTKa 0 0TKa3a MO-
nepHusnupoBanHoi ACP?

6. OTpa3uTh pe3yabTaThl B JAOOPATOPHOM OTYETE.

JlabopaTopHnasi pa6ota Ne4, 3 (3a0u ¢.)




Tema: «CHHTE3 CHCTEM MUHNMAJBLHON CJ0KHOCTH € 32JaHHON HAAEKHOCTHIO»
3ananue:
1. MN3y4nTh METOAMKY CHHTE3a CUCTEM MHUHUMAJIBHOM CJIIO’KHOCTH.

2. CKOHCTPYUpPOBaTh PE3EPBUPOBAHHYIO CUCTEMY MUHUMAJIBHOW CIOXKHOCTU CO CpeIHel Hapa-
. c
GOTKOW Ha OTKAa3 He MeHee LW 4YacoB, MCIIONB3ysS SJIE€MEHTHl C WHTEHCHBHOCTAMH OTKA30B

A= 0.008uac™, A, =0.011uac’l, 5 =0.009 wac'l, 1, =00%luac™!, Ag =0.012 wac L, Pexo-

2 '4
MEHyeMbIi IPUHIIMII PEIICHUS 33/1a41 « OT IIPOCTOTO K CIOKHOMY».
Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
te 170 175 180 185 190 195 173 178 182 192

-1
3. CKOHCTpYMpPOBaTh M3 PABHOHAJCKHBIX AJIEMEHTOB C MHTEHCHBHOCTBIO OTKa30B A yac ~ pe-

. . . c
3ePBUPOBAHHYIO CHCTEMY MUHHMAILHOM CI0KHOCTH CO cpeHell HapaboTKOl Ha 0TKa3 He MeHee LH
yacoB. OnpezieiuTe Ynuciao 3JeMEHTOB N B Pe3epPBUPOBAHHON CHCTEME M €€ CPEIHIOI HapabOTKy 110
OTKas3a.

Ne 1 2 3 4 5 6 7 8 9 10

tC 310 200 1700 300 300 800 700 550 800 500

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

4. OTpa3uTh pe3ynbTaThl B TaOOPATOPHOM OTUETE.

JladopaTopHas padora Ne5 (ouno-3aou ¢.)
Tema: «Onpenesienue k03¢pPpuunenToB (GpyHKUMA) YyBCTBUTEIbHOCTH MOKA3aTeIeH HAIeKHO-
CTH CHCTEM)
3amanmne:
1. N3yunTh METOAMKY ONPEAEIICHUS YyBCTBUTEIBHOCTEN [TOKA3ATENEH HAIEKHOCTEN CUCTEM.
2. HepesepBupoBaHHas CUCTEMA COCTOUT U3 TPEX AJIEMEHTOB C MHTEHCUBHOCTSIMU OTKa30B /11, 22 u

Ag uac L. Onpenenuts pazmepHble U Oe3pa3MepHble GYHKIMU U KO3()(UIIMEHTHI 4yBCTBUTEIBHO-

C . o
CTH ITOKa3aTelei HaaexxHOCTH Pe(t) u fH 1O MoKa3aTeNsiM HAJIEKHOCTH DIICMEHTOB /”ti ,1=1,2,3.Haiitn
3Ha4YeHMs QYHKIUNM B MOMEHT BpeMeHH {o, paBHBIN cpenHel HapaOOoTKe 10 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

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

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

3. I[J'IH pGSGpBHPOBaHHOﬁ CHUCTEMBI C TPEM HAI'PYKCHHBIMU 3JICMCHTAMU C MHTCHCHUBHOCTAMU OTKa-

30B ﬁl,/lzn /13 uac™1 (n.2). Onpenenuts pazMepHble U Oe3pa3MepHble QYHKIMHU U KO3 (HUIIUEHTHI

. c
YyBCTBHTEIBHOCTH MOKa3aTeleil HanexHOCTH Pe(t) 1 'H o mokasaTensM HaIeKHOCTH JIEMEHTOB.
4. OTpa3uTh pe3ynbTaThl B JaOOPATOPHOM OTYETE.

JlaGoparopHasi padora Ne6 (ouHo-3204 ¢.)
Tema: «Onpenesnenne nokas3aresieil HaJe:KHOCTH Pe3ePBUPOBAHHBIX CHCTEM))
3ananue:
1. I3yunTh moka3aTenu HaJe)KHOCTH PE3EPBUPOBAHHBIX CUCTEM.
2.TeXHI/I'-IeCKa$[ CUCTEMA COCTOUT M3 YCTBIPEX OCHOBHBIX 3JICMCHTOB C MHTCHCHUBHOCTAMH OTKa3OB




Al =0.008 qac_l, /12 =0.016 uac_l, 23 =0.024 ttac_l, A, =0.012 yac™. B HamMYMU MMEETCS ere

OJIMH JIEMEHT CO CpeHell HapabOTKOM 10 0TKas3a tH yac, KOTOPBIM MOYKHO 3ape3epBUPOBATH JIHOOOM
U3 OCHOBHBIX. OmnpenenuTh HauOOJBIIYIO CPEIHIO HapabOTKy /10 OTKa3a pe3epBUPOBAHHON CHCTe-
MBI U BEpOSATHOCTb €€ 0TKa3a B MOMEHT BpeMeHH  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. TexHuueckas cucreMa CKOHCTPYHUpPOBaHa U3 TPEX PAaBHOHAJCKHBIX 3JIEMCHTOB C MHTCHCHUBHOCTBIO

0TKa30B A uac™', Ba 3 KOTOPIX OCHOBHbIE, a TPETHI pe3epBHBIA. ONpeneanuTh CPEIHIO HapaboT-
Ky JI0 OTKa3a CUCTEMBbI, BEPOSTHOCTh €€ 0TKa3a B MOMEHT BpeMeHH t yac, MpUBEICHHOM B 11.2.

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

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

4. Texuuueckas CMCTEMa COCTOMT M3 TPEX 3JIEMEHTOB C MHTCHCUBHOCTAMH OTKa30B A, uac ™,
A, uac™, A, uac™, 7Ba U3 KOTOPHIX OCHOBHBIE, a TPETHil pe3epBHBIH. ONpeseNuTh HaUGOJBIIYIO

CPEIHIOI HAapabOTKy /10 OTKa3a pe3epBUPOBAHHON CUCTEMBI U BEPOSITHOCTH €€ OTKa3a B MOMEHT
Bpemenu 100 yac.

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

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

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

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

5. OTpa3uth pe3yabTaThl B IAOOPATOPHOM OTYETE.

JladbopaTopuas padora Ne7 (ouHo-3a04. ¢.)
Tema: «Onpenesienne noxka3aresieil HaJeKHOCTH MAKOPUTAPHBIX CHCTEM))
3aganue:
1. W3y4nTh 1mokazarenu HaJIe)KHOCTH MaKOPUTAPHBIX CUCTEM.
2. MaskopuTapHasi CICTeMa COCTOUT U3 TPEX PaBHOHAJIEKHBIX «TOJIOCYIOIINX) JIEMEHTOB C Be-
posTHOCTSIMHU P 11 aGCONMIOTHO HaIeKHOTO KBOpYM-pene. OnpenenuTh BepOITHOCTh Oe30TKa3HOM pa-
00ThI cucTeMbl U 3(Q()EKTUBHOCTh PE3EPBUPOBAHUS MO BeposITHOCTH P. Onpenenute 4ucio cocros-
HUUN U BapUAHTOB pabOTOCTIOCOOHOCTH cUCTeMbI. COCTOSIHME CUCTEMbI XapaKTepPH3yeTCsl YUCIIOM pa-
060TOCITOCOOHBIX 2JIEMEHTOB, @ BAPHAHT- COYETAHUEM ITUX 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. MasxopuTapHasi CUCTEMa COCTOUT U3 IISITH PAaBHOHAEKHBIX «TOJOCYIOIIMX» JIEMEHTOB C HH-

TEHCUBHOCTSIMH OTKa30B A M a0COJIFOTHO HAJIEKHOTO KBOpyM-penie. OnpeaenuTs CpeHIo HapadoT-
Ky JI0 OTKa3a CUCTEMbI 1 HHTEHCHUBHOCTH €€ 0TKa3a B MOMeHT BpeMeHu 1000.

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

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

4. OTpa3uTh pe3ynbTaThl B JaOOPATOPHOM OTUETE.

Kputepun ounenku: KonmuyecTBo 0ayyioB, KOTOPOE€ MOXKHO TMOJYYUTH 3a JAOOpPaTOpHYIO padoTy,
IpEeJICTaBJICHO B Ta0.

Texyummii peiiTHHT, 0aJ1J1

Jlab. pabota ‘ OuHo-3a04Has . ‘ 3aouHas ¢.




Nel 5-8 7-12
No2 5-8 7-12
Ne3 5-8 7-12
Neq 5-8
Ne5 5-8
Ne6 6-8
No7 5-8

HUTOI'O 36-56 21-36




MunucTtepcTBO Hayku U Bbiciiero oopazoBanus Poccuiickoit denepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem Unpopmayuonuvix mexnoaouil
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoauii

Hampasnenune noarorosku: 15.03.04 ABTomMarn3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpoduiib: ABTOMaTH3alMs TEXHOJOTHYECKUX IPOIECCOB ¥ IPOU3BOJICTB (II0 OTPACIsiM)

KommnuiekT 3aganuii 1Ji KOHTPOJILHOM padoThl (3a04yHast (popMa 00yueHHs )
IO AUCHUIIIINHE HaI[G)KHOCTB ABTOMATU3UPOBAHHBIX CUCTEM

Tema 1: Pacuer HaJC)KHOCTHU PE3CPBUPOBAHHBIX CHCTEM
BapnaHT 1. Texnuyeckas cucTeMa COCTOUT U3 YCTBIPEX OCHOBHBIX 3JIECMCHTOB C MHTCHCHUBHOCTAMU

OTKa30B A = 3.1073 l/gqac, Ap = 5.1073 1/4ac, A3 = 8.1073 l/qac, A4 = 41073 1/uac. B namu-
YU MUMEETCs ellle OJMH JIEMEHT CO cpeHeil HapaboTKoit 10 oTkasa 50 yac, KOTOPBIM MOXHO 3ape-
3epBHPOBATH TI000H M3 OCHOBHBIX. ONpeenuTh HaHOOBIIYIO CPEIHIO HApabOTKy 10 OTKas3a pe-
3epBHPOBAHHON CHCTEMBI, BEPOSTHOCTh €€ OTKa3a B MOMeHT BpeMeHH 1000 gac, a Tak)ke HHTCHCHB-
HOCTb OTKa30B CHCTEMbI B MOMEHT BpemeHu /A, .

BapuanTt 2. MaxopurapHasi cCTeéMa CKOHCTPYHMPOBAaHA U3 IATU PaBHOHAJEKHBIX «TOJOCYIOLINX)
AJIEMEHTOB C UHTEHCUBHOCTSIMU OTKA30B A M KBOPYM-DPEJIE€ C UHTEHCUBHOCTBIO OTKA30B A KP - Onmnpe-

JACJIUTb CPCAHIOIO Hapa60TKy A0 OTKa3a, BEPOATHOCTDb 0e30TKa3HOMI pa6OTBI CUCTCMbI, BEPOATHOCTDH
€€ OTKa3a B MOMCHT BPCMCHU 150 qacC, a TaKiKC MHTCHCUBHOCTb OTKa30B CUCTEMbBI B MOMCHT BPEMC-

HU l/ﬂKP.

Bapuanr 3. J[ns1 HarpyXeHHOW CHUCTEMBI U3 TPEX PaBHOHAJEKHBIX JIEMEHTOB C MHTEHCUBHOCTIMHU
otkazoB A=0.003 1/gac ompenenuTh CPEeNHIO HAPAOOTKYy 10 OTKa3a PEe3EePBUPOBAHHOM CHCTEMBI,
IUIOTHOCTh BEPOSITHOCTH €€ OTKa3a B MOMEHT BpeMeHH 150 yac, a TakKe MHTEHCHUBHOCTH OTKAa30B
CHCTEMbI B MOMEHT BpeMeHu 1/A.

Bapuanr 4. B TexHuueckoil cucteme, COCTOSIIEH U3 IBYX OCHOBHBIX JIEMEHTOB C MHTEHCHBHOCTSI-

MU OTKa30B 2.1 =5 10 -3 1/gac, /12 =3 10 -3 1/4ac, mpuMeHeHO UHANBUAYATbHOE (pa3eNnbHOR)

TyOnmUpoBaHUE SJEMEHTOB C HEM3MEHHOU Harpy3koil. OmnpenenuTh CpeHIOI HapaOOTKy 10 OTKa3a
pEe3epBUPOBAHHOM CUCTEMbI 1 HHTEHCUBHOCTH €€ 0TKa30B B MOMEHT BpeMenu 100 yac.
BapuanTt 5. B TeXHUUYECKON CUCTEME, COCTOSIMIEN U3 TPEX OCHOBHBIX JIEMEHTOB C HHTEHCHUBHOCTSI-

MU OTKa30B 21 =3 10 -3 1/4gac, 12 =2 10 -3 1/4ac, /13 =15 10 -3 1/49ac, npuMeHeHo obIiee

(rpynmoBoe) nyOnupoBaHuE 2-X JJIEMEHTOB ¢ HEM3MEHHOW Harpys3koil. OImpeneianTh CpeIHIO
HapabOTKy /10 OTKa3a, BEPOSITHOCTh OTKA3a PE3EPBUPOBAHHON CHUCTEMBI, IIJIOTHOCTH BEPOATHOCTH
OTKa3a CUCTEMBbI B MOMEHT BpeMeHH 500 yac U MHTEHCHUBHOCTb OTKa30B CUCTEMBl B MOMEHT BpeMe-

HU 1/11.

BapnaHT 6. B Texaudeckoi CUCTEME, coCTosIIelH 13 ABYX OCHOBHBIX PAaBHOHAACKHBIX 3JICMCHTOB C

MHTEHCUBHOCTSMH OTKa30B A =4 10'4 1/gac, mpuMeHeHo obiiee (TPyIIoOBOE) TPOUPOBAHKE dIie-
MEHTOB C HEM3MEHHOW Harpy3koil. OmnpenenuTts CpeHio HapaOOTKy A0 OTKa3za pe3epBUPOBAHHOMN
CHUCTEMBI,IUNIOTHOCTh BEPOSITHOCTH OTKa3a B MOMEHT BpemeHu 1000 yac, a Takke MHTEHCUBHOCTb



OTKa3a CUCTEMbI B MOMEHT BpeMeHH 1/A.
Bapuanr 7. B TexHnueckoi cucteMe, COCTOSIIEH U3 TPEX OCHOBHBIX JIEMEHTOB C MHTCHCHBHOCTSI-

MM OTKa30B /11:4 10 -3 1/4ac, /12 =2 10 -3 1/4ac, 2,3 =25 10 -3 1/4ac, mpuMeHeHo pa3-

JieNbHOE (MHAMBUAYAIbHOE) AYOJIUpOBaHUE 2-X 3JIEMEHTOB C HEM3MEHHOM Harpy3koil. OmnpenenuTsb
CPEIHIOI0 HapabOTKY JI0 OTKa3a, BEPOATHOCTh OTKa3a Pe3ePBUPOBAHHON CUCTEMBI U HHTEHCHBHOCTD
0TKa30B B MOMeHT Bpemenu 100 yac.

BapuanTt 8. B Texnuueckoil cucreme, COCTOAIICH U3 TPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUBHOCTSI-

mu orkasos 4 =4 10 -3 l/uac, 1, =2 10 -3 1/4ac, A3 =25 10 -3 1/4ac, MpUMEHEHO pa3-

JeNbHOE (MHIMBHUAYAJIbHOE) TPOUMPOBAHHME SJIEMEHTOB C HEM3MEHHOM Harpyskoi. OnpenenuTsb
CPEIHIOI0 HapabOTKy J0 OTKa3a, BEPOATHOCTh OTKa3a Pe3epBUPOBAHHON CHCTEMbI U MHTEHCHBHOCTD
0TKa30B B MoMeHT BpemeHu 1000 ygac.

BapuanTt 9. B TexHuueckoi cucreme, COCTOSLIEN U3 TPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCUBHOCTS-

MU OTKa30B 21 =2 10 -3 1/4ac, /12 =4 10 -3 1/4ac, 23 =25 10 -3 1/4ac, ¢ 1enbIo MOBbIIIE-

HUS HaJIe)KHOCTU NIPUMEHEHO pa3fiesibHOe (MHAMBUAYAIBHOE) TPOMPOBAHUE OIHOI'O U3 3JIEMEHTOB C
HEU3MEHHOM Harpy3koi. OmnpenenuTs HauOONbIIYIO CPEAHIOI HAapaOOTKy 10 OTKa3a, BEPOATHOCTD
0TKa3a pe3epBUPOBAHHON CUCTEMbl M HHTEHCUBHOCTh OTKa30B B MOMEHT BpeMmeHu 1000 yac.

Bapuant 10. MaxxopurtapHasi CUCTEMa CKOHCTPYHpPOBaHa U3 CEMH PABHOHAJEKHBIX «TOJIOCYIOLIUX)
AJIEMEHTOB C MHTEHCUBHOCTSIMU OTKA30B A U KBOPYM-PEJIE€ C UHTEHCUBHOCTBIO OTKA30B A KpP - Omnpe-

JIeNTUTh CPEIHIOI HapabOTKy O OTKa3a, BEPOSITHOCTh O€30TKa3HOM pabOTBhl CHCTEMBI, HHTCHCHUB-
HOCTb OTKa30B CHUCTeMbl B MOMEHT BpeMeHu 200 yac ¥ BEpOSTHOCTh €€ 0TKa3a B MOMEHT BPEMEHH
1/,

Bapuant 11. B TexHuueckoi cucteme, COCTOSIIEH M3 TPEX OCHOBHBIX AJIEMEHTOB C MHTEHCHBHO-

CTSIMH OTKa30B 21 =2 10 -3 1/4ac, /12 =10 -3 1/4ac, /13 =15 10 -3 1/gac, npumeHeHo olIiee

(rpynmnoBo€) TpOMpPOBAaHUE C HEU3MEHHOM Harpys3koil. OmnpenenuTb CpeaHIO HapaOOTKy 0 0TKa3a,
BEPOSITHOCTb OTKAa3a Pe3epBUPOBAHHON CUCTEMbI U MHTEHCUBHOCTb OTKa30B B MOMEHT BpeMeHu 200
qac.

Bapuant 12. B TexHn4eckoil cucteme, COCTOsAIIEH U3 YETHIPEX OCHOBHBIX 3JIEMEHTOB C MHTEHCHUB-

HOCTSMH OTKa30B 21=1.8 10 _3, /12 =2 10 '3, /13 =25 10 -3 , /14 =3 10 -3 1/4ac, npu-

MEHEHO pa3zielibHOe (MHAMBUIyabHOE) NYyOJMpOBAaHHWE C HEU3MEHHOW Harpy3koil. OmnpenenuThb
CPEIHIOI HapabOTKy 10 OTKa3a Pe3epBUPOBAHHON CHCTEMBI U MHTEHCUBHOCTH €€ OTKa3a B MOMEHT
Bpemenu 500 yac.

Bapuant 13. B TexHu4eckoll CUCTEMe, COCTOSIICH M3 YEThIPEX OCHOBHBIX AJIEMEHTOB C MHTEHCHUB-

HOCTSAMH OTKa30B ﬂ1=2.8 10 '3, /12=2.1 10 '3, 23:2.5 10 -3 , /14=3 10 -3 1/4ac,

NPUMEHEHO pa3felibHOe (MHIUBHyaJIbHOE) JyOJIIMpOBaHUE TPEX JIEMEHTOB C HEM3MEHHOW Harpys-
Koil. OmnpenenuTs CPeHIO HapabOTKy 10 0TKa3a Pe3epBUPOBAHHON CUCTEMBI U INIOTHOCTh BEPOSIT-
HOCTH €€ OTKas3a.

Bapuant 14. B TexHu4eckol cUCTEME, COCTOSIIEH M3 YEThIPEX OCHOBHBIX AJIEMEHTOB C MHTEHCHUB-

HocTsMH oTkazos Ay =15 10 3 y=21 10 -3 A3=25 10 3 2,=3 10 3 | /uac,

IpUMEHEeHO of1ee (rpynnoBoe) TyOIupoBaHUE TPEX AIIEMEHTOB C HEM3MEHHOW Harpy3koil. Ompe-
JIENIUTh CPEIAHIO HapaOOTKy 10 OTKa3a pe3epBHPOBAHHOI CHCTEMBI U INIOTHOCTb BEPOSATHOCTH €€
OTKa3a.

Bapuant 15. B TexHuueckoi cucteme, COCTOSIIEH U3 YEThIPEX OCHOBHBIX AJIEMEHTOB C MHTEHCHUB-

HocTsMH oTkazoB Ay =2.8 10 3 A, =21 10 8 4 =25 10 3 | 2,=3 10 3 | /uac,

MPUMEHEHO pa3/iebHOE (MHANBUAYAILHOE)TPOUPOBAHKE TPEX DIEMEHTOB C HEU3MEHHON HArpy3KOil.
Onpenenuts CpeHIO HapaboOTKy A0 0TKa3a pe3epBUPOBAHHON CHCTEMBI U MIIOTHOCTh BEPOSITHOCTU



€€ OTKasa.

Tema 2: Onpenesienue k03¢pduuueHToB (PyHKIHUI) YYBCTBUTEJILHOCTH MOKAa3aTelel HaJgex-
HOCTH CHCTEM pe3epPBHPOBAHHBIX CHCTEM

3aganue 1./[1s cuctemsl, MPUBEACHHON B MPEIbIAYIIEM 3aJaHWH, HAWTH yKa3aHHbIE QYHKIUU H
K02 (UIIMEHTH YYBCTBUTEIHHOCTH.

Bapuant Ne 1 VE , l//t3
Bapuant Ne2 VEl , ‘//Ekp
Bapuant Ne3 th ' W;, V/F{, V/E
Bapuant Ned VE’ , '//Ztl
Bapuant No5 Vt2 1 V/;,VQF: 1'//{)
Bapuant Ne6 VE 1 W;
Bapuant Ne/ Vv 5 , ij’
BapuanT Ne8 vV :'[ , ‘//IZD
BapuanT Ne9 vV :{ , ‘//IZD
Bapuant Nel0 VE ’ l//tﬂuk
Bapuant Nell V:{ , l//gp
Bapuant Nel2 V2P 1 ‘//EI,
Bapuant Nel3 V:t;) , WZ’
Bapuant Nol4 VE ’ '//g
Bapuant Nel5 V% , WZ’

Kpurtepuu ouenxu: IIpu oreHke pe3ylbTaTOB BBHIMOJIHEHUS KOHTPOJIBbHON pabOThI MO AuC-
nuiuinHe «Haae)XHOCTh aBTOMaTU3MPOBAHHBIX CHCTEM» HCIOJIb3yeTcsl peldTuHrosas cuctema. Co-
IJIACHO PEHTHHIOBOI CHCTEME OLIEHKA Pe3yJbTaTOB BBITOJHEHHS KOHTPOJIBHOM paboThl popMUpyeT
TeKymui pedtuHr R ™ .MakcuManbHOe 3HaueHHE KOJMYeCTBO 0atoB paBHO 20, a MHHUMAIbHOE —
15.Kpurepun onieHKH NpeCcTaBlIeHbl B Ta0JI.

Kpurepuu ouenku KosnuecTBo 62,1108
KOppeKTHOCTD BBINOJIHEHUS 3aJaHUI 6-7
[TpaBUIBHOCTD MOJYYEHHBIX PE3YJIbTATOB 5-6
Odopmnenue otuera 4-5
CBOEBPEMEHHOCTbh CJaUl KOHTPOJIbHOU PabOTHI 0-2
NTOTI'O 15-20




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIhbHOIO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHulx mexnonoui
Kageopa Unpopmayuonuwix cucmem u mexnonocuti

Hampasnenune noarorosku: 15.03.04 ABTomMarn3anusi TEXHOIOTHUYECKHUX IPOLIECCOB U IPOU3BOJICTB
[Tpodwiib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB U IPOU3BOJICTB (II0 OTPACIISIM)

KomiiekT TecToBbIX 3aganuii 1o gucimiumae b51.0.28 «Hane:kHOCTh aBTOMATH3UPOBAHHBIX CH-

cTem»
YTBEPXIAIO

3aB.kadeapoit H.B.JIexxneBa

« » 20 T.

Bapuant Nel

Yacth . 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

U3 npednosiceHHbIX 8apuanmos omeemos ebloepume HecKoibKO GEPHUBIX.
1.1 Kakue u3 npuBeIeHHBIX HIDKE NTOKa3aTenel 0€30TKa3HOCTH  SIBJISIIOTCS. YMCIIOBBIMU?
1) QyHKIMS HAICKHOCTH;
2) GYHKIMS HEHAJCKHOCTH;
3) cpenuss HapabOTKa 0 OTKa3a,
4) TMJIOTHOCTH pacrpeeieHus] BpeMeHH 0e30TKa3HOM paboThI;
5) nucnepcus HapaOOTKHU 10 OTKA3a;
6) cpenHee KBaJpaTU4YECKOE OTKIOHCHHE HApaOOTKH 70 OTKa3a,
7) WMHTEHCHBHOCTbH OTKa30B;
8) ramma—pecypc;
9) raMma-IpOLCHTHBIH pecypc.
1.2. Kakue u3 nmpuBeIeHHBIX (YHKIMOHAJIBHBIX MOKa3aTelel Ha/le)KHOCTU SIBIISIFOTCS MHTEH-
CHUBHOCTBIO OTKA30B TEXHUUYECKOI'0 3JIEMEHTa U (PyHKIMEeH HaiexKHOCTH?

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

3 =2,

dt

8 0=

P(t)

1.3. Kakue U3 npHuBeeHHBIX HIDKE TOKa3aTelel SBIAI0TCA (QYyHKIMOHAIBHBIMH MOKa3aTels-
MU PEMOHTOIIPUTOTHOCTH?

1) BeposATHOCTH BOCCTaHOBJIECHUS ((DYHKIIUS CBOEBPEMEHHOTO BOCCTAHOBIICHHS);
2) cpemHee BpeMs BOCCTaHOBIICHHS;
3) BepOSITHOCTH HEBOCCTAHOBJICHUS;
4) npucnepcHs BpeMEHU BOCCTAHOBIICHUS;



5) MIOTHOCTH BEPOSATHOCTH BOCCTAHOBJICHUS;
6) MHTEHCHBHOCTH BOCCTAHOBJICHUS;
7) cpenHee KBaJpaTU4eCKOe OTKJIOHCHUE BPEMEHH BOCCTAHOBIICHHSI.
1.4. TlokaxxuTe BEpOATHOCTh BOCCTAHOBJICHUS dJIeMEHTa ((PYHKIIHIO CBOEBPEMEHHOT'O BOCCTa-

6
HOBHGHI/IH) U MHTCHCUBHOCTHb BOCCTAHOBJICHUA B MOMCHT BPCMCHU t npu yCJIOBHHU, YTO KOO 3TOr0
MOMCHTa BPCMECHHU JJICMCHT €1IC HC OTPCMOHTHUPOBAH.

1) Q%)= P{Tg <t?
2) P(t%)= P{T"’ >t
dQ(t?) .

3 f(f)=—"7;
dt®

1.5. Tlo xakum opmynam cienyer BRIYUCIATh KOAPPHUIMEHT TOTOBHOCTH MPU SKCIIOHEHIIU-

. 8
ATBHOM PACIIPE/ICIICHUH CITyJaitHbIX BeymauH Tu T ?

Ojoexp (— At )dt

1) : :
o0 o0
[exp(— at)dt + [exp(— pt)dt
0 0
o0
Jexp (- st )dt
2) : :
o0 o0
[exp(— at)dt + [exp(— pt)dt
0 0
174
3) ————
1/A+1/ u
4) e ;
1/ A+1u
A
5) :
A+ u
6) .
A+ u

1.6. UcnpiTanus 3IEMEHTOB Ha HAJIEKHOCTD M0 LEJICBOMY HA3HAYEHUIO TOAPA3AEIAIOTCS HA
l.onpenenurensHEIE,
2. mabopaTopHbIe,
3.3KCIUTyaTalluOHHBIE,
4 KOHTpPOJIbHBIE.

1.7. OCHOBHBIMH MOKA3aTEISIMHU Ka4eCTBA MPOTPAMMHOTO OOECTICUEHUS SIBISIOTCS:
1.6p1cTpOCHiCTBHE,
2.CTOUMOCTb,



3.KOPPEKTHOCTb,
4. HaJIe)KHOCTD,
5.CII0KHOCTb,
6. ynoocTBO nHTEpdEiica moIb30BaTENs.
1.8. Hanbonee 3HaunMMbIMU (paKTOPaMH, OT KOTOPBIX 3aBHCUT YHCIO OLMIMOOK B IPUHSATOM B

skcruryatanuio 10O, saBistoTcs:

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

JUTMHA TIPOTPAMMBI;
yno6cTBO nHTEepderica moab30BaTeNs;
croco0 mporpaMMUpOBaHUs;
A3BIK IPOTPAMMHPOBAHMUS;
KBaJTM(DUKAIHSI IPOTPAMMHUCTOB,
cioxHocts [10.
1.9. lokazarenu HaIEKHOCTH PE3EPBUPOBAHHON CHCTEMBI 3aBUCST OT
1) cxembl pe3epBUPOBAHUS;
2) KpaTHOCTH PE3ePBUPOBAHUS;
3) KoMYeCcTBa pe3ePBHBIX AIEMEHTOB;
4) pexxrma (yHKIIMOHUPOBAHUS PE3EPBHBIX AIIEMEHTOB.

Yacts 1. 3aganue ¢ BLIOOPOM 0IHOT0 BEPHOI'0 OTBETA

H3 npednosicennvix 6apuanmos omeemogs ebibepume moabkKo 0OUH EPHbBILL APUAHM.

1)
2)

3)

4)

5)

2.1. Kakoe 13 yka3zaHHBIX pacIipeesIeHIi aBIsieTCs pacrpenenenuem Pemnes?

exp (— At );

exp(— ztzj;
eXp[— Mm);

2.2. Jlns Kakoro W3 TIEPEUYUCIICHHBIX 3aKOHOB pacIpeleeHHs crpaBeyinBa (hopmyna

exp (— itz )?

1)
2)
3)
4)
5)

Beiibyma;

Penes;

DKCIMOHEHIINATBLHOE;

HopwmaibHoe;

YCEYEHHOE HOPMAJIbHOE.

2.3.I1o kako¥i U3 MPUBEACHHBIX POPMYIT HAXOAUTCS TUIOTHOCTh BEPOSITHOCTH ISl HOpMaIbHO-

rO pacrpeneseHus?

1)
2)

exp (— At );
Aexp (— At );



2
exp ~l-t)” ;
GF 952

4) 24t
2.4. JIns Kakoro 3aKOHa pacIpeielIeHUs] BEpOSITHOCTEH HEIIPEPHIBHOM CITy4aifHON Bemmunsbl T ©
8
oy (%) .
crpaBeuIuBO cooTHomenue u(t” ) =———= u =const*
P(t%)

1) HopwmansHoe;

2) Beiibyma;

3) Ilyaccona;

4) PaBHOMEpHOE;

5) DKCHOHCHIIHATBHOE;

6) Pemnes.
2.5. quy PaBHO 3HAYCHUC BKCHOHGHHHaHBHOﬁ Q)YHKHI/II/I HaJICKHOCTHU B MOMCHT BpPC-
MCHHU t=t, =1/ 17

2) el;

3) e_l;

4 1
5) A
2.6. TTokaxkute GOpMyJy JUTS BBIYUCIICHHSI HECMEIICHHOW OICHKH AMCICPCHU HApaOOTKH 10

OTKa3a.:.

1 N
1) — X tj;
N i1

1 N 2.
Z)N,El(” _fH) :

2.
3)N—1J21( fH) ;

1
K N—lfl( o

2.7. YKaxuTe HeBepHYyI0 (OpMyIy A cpeAHeld HapaOOTKU J0 OTKa3a 0e3bI30BITOYHOI cH-
CTEMBI U3 M 2JIEMEHTOB C MHTEHCHUBHOCTAMHM 0TKa30B A =1/1,,

1
1 4¢=——;
H m.a
t
C H
246 =",



3.4y =t, -m;

o0
4, tfl = Ie_m'ﬂ.tdt.
0

2.8. Ilo cpaBHEHUIO C HEHATPYKCHHBIM ((«XOJIOAHBIM») PEe3epBOM CpeIHssl HapaboTKa 10 OT-
Ka3a CUCTEMBI C 00JICTYCHHBIM («TETUIBIMY) PE3EPBOM
1. MeHsbl1IE,
2. bonblie,
3. oAMHaKOBA.
2.9. I1nan nposenenus sxkcrepumenta [NRr] npeaycmarpuBaer:
1. ucneiTanue N 37€MEHTOB C 3aMEHOM OTKa3aBIIMX M 3aBEPIICHUE IKCIEPUMEHTA
IIOCJIC OTKa3a I' 3JICMECHTOB,
2. ucnpitadue N 371eMeHTOB 0€3 BOCCTAaHOBJICHHUS OTKA3aBIINX U 3aBCPIICHUC SKCIIC-
pUMEHTA B 33JIaHHBI MOMEHT BPEMEHHU 1 5,
3. ucneiTanue N >1eMeHTOB 0e3 BOCCTAHOBJIEHUS OTKA3aBIINX U 3aBCPIICHUC SKCIIC-
pUMEHTA B 33JIaHHBI MOMEHT BPEMEHH 1 5,
4. ncneiTaure N 2JIEMEHTOB C 3aMEHOM OTKa3aBILIUX U 3aBCPIICHUC SKCIICPUMCHTA B

3aITaHHBI MOMEHT BpEMEHH | »,
2.10. OcHoBHast 0COOEHHOCTh IMOKa3aTeel HaAeKHOCTH MPOTPaMMHOr0 00eCredeHHs] B TOM, 4YTO
OHHM 3aBUCST OT
1) kBamudHUKaIHs IPOrPAMMHKCTOB;

2) uncna omuooK;

3) nokasareneil HaJIe)KHOCTH TEXHUUECKUX CPEJCTB aBTOMATU3AIUH.
2.11. Tlpu uccienoBaHUM PEMOHTONPUTOTHOCTH TEXHUYECKUX M TMPOTPAMMHO-TEXHUYECKUX CPEICTB
aBTOMaTH3allMM IIOBEJICHUE BPEMEHH BOCCTAHOBIIEHHUSI Hanbo0JIee YacTO OMUCHIBAIOT

1) HopManbHBIM paclpeeIeHUE;

2) paBHOMEPHBIM paclpe/ielIeHUEM;

3) SKCIIOHEHILIMAJIbHBIM PACIIPEIETICHUEM;

4) pacnpenenenuem BeitOyna.

2.12. Texuuueckas cuctema TeM 3(p(eKTHUBHEE, TEM BBIIIE €€ HaJAEKHOCTb U PEMOHTONPHU-
TOJIHOCTb, YeM OJvke Oe3pa3MepHbIi KpUTepHil TeXHUYECKOH 3(h(heKTUBHOCTH K

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

Yacrts |1]. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeememesue Me.?fC()y PA3PO3HEHHbIMU YacmAmu ym@epofcdeHuﬂ
3.1. YcTaHOBUTE COOTBETCTBHE MCKAY paclipCACIICHUEM U q)YHKHHeﬁ HaaACKHOCTH.

1) pactipenenenne Penes a) exp(— At)

2) HOpMaJIbHOE PaCIIpeNEICHHE 6) exp(— MZ )

3) pacnpenenenue BeitOymna

L _(T_tH)Z

1
—_— ex
2 o271 —Ioo P 2 0-2

T




4) SKCIIOHEHITNAIBHOE PACTIPe/ICICHNE (et )2
—= I exp ——H1_l;
U

5) ycedeHHOe HOPMABHOE PAaCTpelIeieHHe | ) exp(— Mm)

3.2. YCTaHOBUTE COOTBETCTBUE MCKAY PEKUMOM PE3CPBHUPOBAHNA U 3HAUCHHUEM BPEMCHU IIPOCTOA
CHUCTCMBI

1) HeHarpy»XeHHBIH («XOJIOTHBIN) a) MaJIo
2) Harpy»XE€HHBIN («TOpSTIUi») 0) BEIMKO
3) obsieryeHHbIH («TETIbI) B) OTCYTCTBYET

3.3. YcTaHOBHTE COOTBETCTBUE MEXKY CUCTEMOMN U (bopMyﬂoﬁ JUISQYHKINS HAJIS)KHOCTH CUCTEMBI:

1) pe3epBUpOBaHHas CHCTEMA U3 M IEMEHTOB 01— (1 _p f ¢ ))
J

2) Harpy’>Ke€HHasl CUCTEMa U3 M 3JIEMEHTOB

0) J_];[le t)

3.4. YcTaHOBUTE COOTBETCTBHE MEX/Y 3aBUCUMOCTBIO Pa3MEPHBIX (YHKIMI YyBCTBUTEIBHOCTU CH-
CTEMBbI OT HOMEPA JIEMEHTA U BUJIOM CUCTEMBI:

1) pe3epBupoBaHHasl cucTeMa a) He 3aBUCST OT HOMEpPA YIEMEHTA
2) Hepe3epBUPOBAaHHAs CUCTEMA 0) 3aBUCST OT HOMEpaA IEMEHTA
Bapuant Ne2

Yacth 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

U3 npednosiceHHbIX 8apuanmos omeemos ebloepumne HecKoibKO GEPHUBIX.
1.1 Kakue W3 MPUBEJACHHBIX HIDKE MOKa3aTese 0€30TKAa3HOCTH SBISIOTCS  (DYHKIIMOHAIb-
HBIMU?

1) QyHKUMSA HACIKHOCTH;

2) GYHKIHS HEHAISKHOCTH;

3) cpenHsis HapabOTKa 10 OTKa3a;

4) TIOTHOCTH pacrpe/ieieHus BpeMeHH 0e30TKa3HO# paboThI;

5) nucnepcus HapaOOTKH JI0 OTKa3a;

6) cpeaHee KBaJpaTHYECKOE OTKIIOHEHUE HAPAOOTKH JI0 OTKa3a,

7) WHTEHCHBHOCTH OTKA30B;

8) ramma—pecypc;

9) ramMMma-TIpOLEHTHBIN pecypc.

1.2. TlokaxuTe BEpOSITHOCTh (HYHKIUIO HECBOEBPEMEHHOI'O BOCCTAHOBJICHUS W WHTEHCHB-

HOCTh BOCCTaHOBJICHUSI:

1) Q%)= P{T‘g <t
2) P(t%)= P{re >t

6
Y ey ).
dt®
6
9wty

1.3. TTo kakum (opMyJiaM HaxOJISATCS CpPeTHEe BPEeMs BOCCTAHOBJICHHSI M JIUCIICPCHSI BPEMEHU



BOCCTAHOBJICHHS?

1) ojot6 f(t®) dt®
0

2) Ofp(tg)dtB
0

3) j( ~ M[t%] )Zf(tB)dtB

1/2

o0 2
4) I(te—M[tg]j f(t®) dt®
0

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

1) exp (— At );

2) exp(—ﬂtzj;
3) exp(—/ltm);
t (. 2
4) ! [ exp (-t) dr;
ONET _ 202

1.5. [To xakuM ¢popMysam BBIYHCISIOTCS OLIEHKH WHTEHCUBHOCTH OTKa30B, (DYHKIMM HEHa-
J€KHOCTH U BEPOSITHOCTH MCIIPABHOM pabOTHI 311eMeHTa?

1l N (t)
N
2 N—Nm;
N
AN / At
3) ;
N
2 AN / At
N (t)

1.6.B cucrteme ¢ HEeHarpy>KEHHBIM PE3EPBOM
1. aIEMEHTHI JeNATCSI Ha OCHOBHBIE U pe3ePBHBIE,
2. Ipy OTKa3e OJTHOTO AJIEMEHTA CHUCTEMa MPOJO0IIKAET (QYHKIIMOHUPOBATb,
3.2]IEMEHTHI He JISNSTCS HAa OCHOBHBIC M PE3EPBHEIE,
4. umeeTcs KOHTPOJIBHOE U YIIPABIISIOLIEE YCTPOHCTRO,
5. Ipu O0TKa3e OAHOTO HIIEMEHTA MPOUCXOANT OTKA3 CHCTEMBI.
1.7. Kakue M3 mpHBeIEHHBIX HIDKE MOKa3aTesell SIBIAIOTCS YMCIOBBIMH MOKa3aTesIMH pe-
MOHTOIPUTOTHOCTH?



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

BCPOATHOCTL BOCCTAHOBJICHU A,

CpE€aAHEC BPEMA BOCCTAHOBIICHHA,

BCPOATHOCTH HCBOCCTAHOBJICHU A,

AUCIICPCHA BPEMCHH BOCCTAHOBIICHMS,

IJIOTHOCTH BEPOATHOCTH BOCCTAHOBJICHUA

HHTCHCHUBHOCTBb BOCCTAaHOBJICHUS,

CpeaHCC KBAAPATUICCKOC OTKIIOHCHUC BPCMCHU BOCCTAHOBJICHUA.

1.8. OCHOBHBIMHM ITOKa3aTEIIMU HaJIC)KHOCTHU ITPOIrpaMMHOI 0 obecreyeHus U OT,HCHBHOﬁ IIporpaMmbl
SABIIAKOTCA:

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

(GYHKIMSHEHAIC)KHOCTH;
HWHTCHCUBHOCTHOTKA30B,
(GYHKIMSHAICKHOCTH;
cpenHsssHapabOTKaHAOTKA3,
IUTOTHOCTHBEPOSATHOCTHOTKA3A,;
raMmma-pecypc.
1.9. [pu aHanM3e CIOKHBIX ABTOMATU3UPOBAHHBIX CHCTEM B KauecTBe KpuTepus 3(pdexTus-

HOCTH OOBIYHO IMPUHUMAIOT CJIICAYIOIINEC ITOKA3aTCIIN

1) TEXHUKO-?KOHOMUYECKHE;
2) 5proOHOMHUYECKHUE;

3) TEXHOJIOTHYECKHE;

4) naopmalOHHBIE.

Yacts 11. 3aganue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npednosicennvix apuanmos omeemos ebibepume moabKo 00UH GePHBILL 8APUAHMI.

2.1. Kakoit u3 npuBeZieHHBIX (YHKIIMOHAIBHBIX TMOKa3aTelleld HaJeKHOCTH SIBISIFOTCS (YHK-

UEN HEHAIECKHOCTU?

1)
2)

3)

4)

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

P(t) = P{T >t};
(2 90
i) =+,

P(t)

2.2. 1o xakoit opmyIie orpeneNseTcs: CpeTHEr0 BpEMEHH BOCCTAHOBIICHHS?

Zt
N T
1 N
—zti1
N -1
2
1 /%/: B _.B
N—lj:1t Ey | v
2
1 N(g .B
t.t ’



1 N(B .8
G)N—Z(tj_tJ

2.3. Kakoe 13 yKa3aHHBIX paclpeelieHUui sSBISETCS YCEYCHHBIM HOPMAIBHBIM pacrpeserie-

HHUEM?
1) exp(— At);
2) exp[— /Itz);
3) exp(— ﬂ,tm);
2
1 t -\t -t
4) [ exp (r=ty) dr;
oN2r 0 20 2
2
c t —(r -t
5) .[exp ( H ) r
o217 0 2 62
2.4. Jlna Kakoro M3 TMEPEYMCIICHHBIX 3aKOHOB pacClpe/eiCHUs CrpaBeminBa (opmyia
t (. 2
(T tH) .9

Jexp
o217 0 202

1. Beiibymnna;

2. Penes;

3. DKCHOHEHIHAILHOE;

4. HopwmanbHoe;

5. yCedueHHOE HOpPMAaJIbHOE.

2.5. [Tokaxkute hopMyiTy /Uil BBIYMCICHHSI OLIEHKH CPEHETO KBaPaTHYECKOTO OTKIOHEHHUS !

1 N
1) — X tj;
N i1

92 -

15
4) L g‘, (tJ —fH)Z.



2.6.YKaxuTe NpaBUIbHOE ONIPEAEICHUE CUCTEMBI B TEOPUN HA/IEKHOCTHU:

CUCTEMa MOKET OBITh pa3jieJieHa Ha 4acTu;
crcTeMa COCTOMT U3 OOJIBIIOTO YHCIA HIIEMEHTOB,;
CHCTEMa COCTOUT U3 ABYX U 0oJiee 2JIEMEHTOB;
CUCTEMA COCTOUT U3 HECKOJIBKUX (ZIBYX U 00Jji€€) B3aMMOCBA3aHHBIX 3JIEMEHTOB.
2 7. Kakas u3 npuBeIeHHBIX HIKE (POpPMYI JUIsi MHTEHCUBHOCTH OTKa3a Hepe3epBHpOBaHH0H

CUCTEMBI, COCTOSIIEH U3 M 3JIEMEHTOB ¢ (QYHKIUSAMU HAJEKHOCTH Pj j t)=exp (— A Jt)) j=1..,m,

el A

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

1

A, =

o m

[ T1 Pj(t)dt

0j=1

1 1 1
4 A, =—+ + ..+

b w2 tum

2.8. ITnan nposenenus sxkcrepumenta [NVr] npenycmarpuBaet:

1. ucnbitanre N 37IEMEHTOB ¢ 3aMEHOW OTKa3aBIIMX M 3aBEPIICHUE SKCIIEPUMEHTA
1OCJIe OTKa3a I 2JIeMEHTOB,

2. ucnpitanue N 31eMeHTOB 06€3 BOCCTAaHOBJICHHS OTKA3aBIIMX U 3aBEPIICHUE DKCIIe-
PUMEHTA B 3a/IaHHBI MOMEHT BPEMEHU T ,,

3. ucnbitanue N 3eMeHTOB 6€3 BOCCTAaHOBJICHUS OTKA3aBIIMX U 3aBEPIIEHUE DKCIIe-
PUMEHTA B 3a/IaHHBI MOMEHT BPEMEHH 1 ,,

4. ucripitanue N 2J€MEHTOB C 3aMEHOW OTKAa3aBIIMX U 3aBEPIICHUE SKCIIEPUMEHTa B

3aTaHHBI MOMEHT BpEMEHH | »,
2.9. Jlns NOBBIILIEHUSI HAJISKHOCTH AJIEMEHTA C 0TKa3aMU THUIA «OOPBIB» M «KOPOTKOE 3aMbl-
KaHHE» IPUMEHSIOT:
1. mapasuiepHOE COeIMHEHUE DIIEMEHTOB,
2. mocnea0BaTeIbHOE COETUHEHUE DJIEMEHTOB,
3. mapajuIeIbHO-IOCIEA0BATEIBHOE COETUHEHUE DJIEMEHTOB.
2.10. HaubospIree KOJIMYeCTBO OMTMOOK HAKAIUINBASTCS B MPOTPAMMHOM 00ECIICYCHHUH K KOHITY dTa-
na
1) pa3paboTka crienupuKaImii;
2) npoektuposanue [10;
3) KoAMpOBaHUSI IPOTPAMM;
4) oTiaaKa OTACNBHBIX MporpamMMm Ha DBM;
5) otnanka Bcero I10;
6) AMHaMHUYECKOE TECTUPOBAHUE.
2.11. Cepwuitapie TCA umeroT K03 PHUIUEHT TOTOBHOCTH, PaBHBIN
1) 0.5-0.7;
2) 0.6-0.8;
3) 0.7-0.9;
4) 0.8-0.9.
2.12. Ilo ckOpOCTH W3MEHEHHS NTapaMeTPOB TEXHUUECKUX CPENICTB 10 MOMEHTa BO3SHMKHOBE-
HUS 0TKa3a OTKa3bl JAENATCS Ha



1) BHe3aIHbIE U OCTETIEHHBIE;
2) MOJIHbIE U YaCTUYHbIE;
3) SIBHBIE U CKPBITHIE.

Yacte |1]. 3aganue Ha yHopsiioueHe OTBETOB

Ycemanosume coomeemcemeue mednrcoy pasposHenHbIMU YACTAMU YIMBEPHCOCHUSL
3.1. YcTaHOBHTE COOTBETCTBUE MEXKY MMOKA3aTeIsIMU 0€30TKa3HOCTU U (OpMyJIaMHu:

1) cratucTuyeckass ”HTEHCUBHOCTh OTKa3a ) N t)
a _
N
2) cratuctuyeckas GyHKIUS HAIEKHOCTU N-Nt)
0) ——
N
3) cratuctuyeckas GyHKIUS HEHAIEKHOCTU AN / At
B) ——
N
4) craTtucTUYecKas IIOTHOCTh BEPOSITHOCTH OTKA30B AN / At

r)

Nt)

3.2. YcTaHOBHUTE COOTBETCTBHE MCKAY PECKUMOM PE3CPBHUPOBAHUS U 3HAUCHUCM cpez[Heﬁ Hapa6OTKI/I

J0 OTKa3za CUCTCMBI:

1) HeHarpy>KEeHHBIN («XOJIOIHBIIN) a) HU3Kas
2) Harpy>KE€HHBIN («ropsuuin») 0) HanOoIbIIAs
3) o0neryeHHbI («TEIIIbIY) B) CpeIHsis

3.3. YcraHoBHTE COOTBETCTBHE MCKAY BUJaMH OTKA30B U UX OIIMCAHUCM!

1) 3aBUCHMBIE OTKa-
3bl

a) HC UCUYEC3ar0T CaMU 110 0666, ITOCJIC TAKOI'o OTKa3a 3JICMCHT 3aMCHSCTCS Ha
HOBBIM HJIN PEMOHTHPYCTCA

2) He3aBHCHUMBIE OT-
Ka3bl

6) BbI3BAHLbI pa3HbIMU IIPUINHAMHU, IIPU 3TOM BEPOATHOCTH OJHOBPECMCHHBIM
OTKa30B HpeHe6pe)KI/IMO Majia

3) HeyCTOWUNBbBIC
OTKa3bl

B) MOT'yT CaMOIIPOM3BOJIBHO MCUY€3aTh, a 3aTEM BOSHUKHYTh CHOBA, T.K. UX
IpHUYMHA HE YCTpaHEHa

T') BBI3BAHBI OJJTHOW MIPUUNHOM

3.4. YcTaHOBHUTE COOTBETCTBHE MCXKAY pe3ylibTaTaMU MPOBCACHUA KOHTPOJIBHBIX I/ICHI)ITaHI/II\/’I, cClin
OCHOBHBIM KOHTPOJHUPYCMBIM MMOKA3aTCJICM HAACKHOCTH JSJICMCHTA ABJIACTCA CPCAHAA Hapa60TKa J0

OTKa3a:
1) t, > tf,‘ a) MapTus 3JIEMEHTOB OTKJIOHSETCS KaK HeHaIe)KHas
2) f o<t p 0) He00X0TMMO MPOJIOJKUTH UCTIBITAHUS Ha PACIIUPEHHOIN BBIOOPKE JIEMEH-
H ~"H

TOB

3) f, e [tO,th ]

B) MapTUsl JIEMEHTOB IPUHUMAETCS KaK Ha/IeKHast

Bapuant Ne3

Yacth 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

s npe()]lOcheHHle 8ApuUARmMo6 omeemos 8bl6€pum€ HECKOJIbKO 6EPHbLX.
1.1. Kakwue u3 IMPUBCACHHBIX HHXKCE IMoKa3aTeliell SBIISIOTCS YHCIOBBIMH ITOKA3aTCISIMU pe-

MOHTOHpI/IFO,Z[HOCTI/I?

1) BEpOSATHOCTH BOCCTAHOBJICHHS;

2) cpeaHee BpeMsi BOCCTaHOBIICHHS,

3) BepOSATHOCTH HEBOCCTAHOBIICHHS,

4) nmucriepcHsi BDEMEHH BOCCTAHOBJICHUS;

5) MIOTHOCTH BEPOSATHOCTH BOCCTAHOBIICHHS,




6) MHTEHCHBHOCTH BOCCTAHOBIICHHS;
7) cpenHee KBaJApaTU4YeCKOe OTKJIOHCHHE BPEMEHH BOCCTAHOBIICHHSI.
1.2. Kakue 13 nepeyrcieHHBIX 3aKOHOB PACIpeesICHHs ABIISIOTCS IByXIapaMeTPHIECKUMU?

1) exp (— At );

2) exp(—ﬂ,tzj;
3) exp[—/itmj;
2
1t —(r -t
4) [ exp (-t) dr;
oN2r7 _, 202
2
c t |-(r-t
5) —— [exp M I
o 27[0 20.2

1.3. o xakoii popmyse BeIYUCIAETCS CpeaHsis HapaOoTKa 10 OTKa3za?

1) Oft f(t) dt;
0

2) ofo(t—M[t])z ft)dt;
0

o0
3) [P(t)dt.

0

1.4. Kakue 13 KOMIUIEKCHBIX MOKa3aTenel Ha/le)KHOCTHU SABJISIIOTCS (DYHKIIMOHAJIbHBIMU?

1) BEpOSATHOCTBH TOTO, YTO AIIEMEHT paboTOCIOCOOCH B JIFOOOH MOMEHT BpeMeHH {;

2) BEpOSITHOCTB TOTO, YTO AIIEMEHT PabOTOCIOCOOCH B «yHAaJICHHBII» MOMEHT BPEMEHH {;

3) BepOSITHOCTH TOTO, YTO FTEMEHT HEPabOTOCIOCOOCH B JIF000I MOMEHT BpeMeHH t;

4) BepOSTHOCTH TOTO, YTO IEMEHT HEPabOTOCIIOCOOCH B «yJalICHHBII» MOMEHT BPEMEHH t;

5) nosst BpeMeHH 0€30TKa3HOM pabOThI AJIEMEHTa OT OOIICH UIUTEIBHOCTH €ro dKCILIyaTa-
1IUH;

6) oTHomIeHWe cpeiHeil HapaOOTKHM 70 OTKa3za K CyMMe CpefaHell HapaOOTKH IO OTKa3a U
CPEIHEr0 BPEMEHHU BOCCTAHOBIICHUS;

7) OTHOIIEHHE CPETHETO BPEMEHU BOCCTAHOBIICHUSI K CyMME Cpe/iHeil HapaOOTKU 10 OTKa3a
U CPE/IHEro BpeMEHH BOCCTAHOBIICHHS.

1.5. [To kakuMm QpopmynaMm cieAyeT BBIYUCIATh KOA(P(UIHUEHT MPOCTOs MPU IKCIOHEHIIUAb-

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

ojoexp (— At )dt
1) : :

[exp(— at)dt + [exp(— ut)dt
0 0



[exp(— st
2) 0 :

OFexp (— /It)dt + ojoexp (— yt)dt
0 0

i
A+

1/
12 +1/ u
A

/1+,u,

5)

7,

6) .
A+ u

1.6. Cpennsiss HapaOOTKa 0 OTKa3a 0E3bI30BITOYHON CUCTEMBI U3 M AJIEMEHTOB C HMHTCHCHUB-
HOCTAMM OTKa30B A =1/t, paBHa:

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

1.7.B cucreMe ¢ HarpyK€HHbIM PE3EPBOM
1. pIIeMEeHTHI JeNATCS Ha OCHOBHBIE U PE3EPBHBIE,

2. Ipy OTKa3e OJTHOTO JIEMEHTAa CHcTeMa MPOJIOKaeT (PyHKIIMOHUPOBATD,
3.3J1eMEHTHI HE JeNIATCS Ha OCHOBHBIE U PE3EpPBHBIE,

4. nMeeTcsl KOHTPOJIBHOE U YIIPABIISIOLIEE YCTPOICTBO,

5. Ipu OTKa3e OJHOrO 3JIEMEHTA IPOUCXOIAUT OTKA3 CUCTEMBI.

1.8. IIpocTele crucTeMbl U OTKA3€ JIEMEHTA
1) TOTHOCTHIOTEPSAIOTPAOOTOCIIOCOOHOCTD;
2) TPOJOJKAIOT BBIMOJHATH CBOM (DYHKIIMH, HO C TIOHWKEHHOU 3()(hEeKTHBHOCTBIO;
3) MPOJOIIKAIOT BBIMOIHATH CBOM (YHKIIUH B TIOJIHOM 00bEMe, €CITH OTKa3aBIINK JIEMEHT 3a-
pe3epBUPOBaH.
1.9. Tlo xapakTepy ycTpaHEHUS pa3IHyaroT CIeIyIOIINe Pa3HOBHIHOCTH OTKA30B:
1) nonuele;
2) ycToi4MBbIE;
3) 4acTUYHBIE;
4) caMOyCTpaHSIONTHUECS;
5) mepeMexaroniecs.



Yactr I1. 3aganue ¢ BLIOOPOM 0JTHOI'O BEPHOI'0 OTBETA

U3 npeonosicennblx sapuanmos omeemos ebloepume mobko 0OUH ePHbLIL BAPUAHT.
2.1. Tlo xakoii ¢opmMmyne ompenenseTcs HECMEIICHHas! OlEHKa TUCIIEPCHH BPEMEHH BOCCTa-
HOBJICHUS?

1 N
L — X %
N J
j=1
2_# téf-
N—1j:1J
1 N 2
33 [ ¢ |
N—lj:]_ J H
1 N 8 6 2.
4 =Xt -t |
Nj=1 J H
1/2
1 N 8 62
5. _Z t__f ’
Nj:]_ J H

1/2

1 N 2
6. 5 t6 _fe
N—lj:]_ j H

2.2. Kakoe 13 yka3zaHHBIX paclpeesieHuil apiseTcs pacnpeneneniueM Belioymnna?

1) exp(—-)u);
2) exp(—}ttz);
3)em(—Mm)
-(-t,)*
) ‘ i
C _(T_tﬂ)z
Urfexp 20—2 T.

. Jsg Kakoro W3 TMEpeuMCICHHBIX 3aKOHOB paclpelesieHus crpaBeaanBa ¢GopMmyia

dz;

P(t)=e
6) BeiiOymna;
7) Penes;
8) DKCIOHEHIHANIBHOE;,
9) HopwmaisHoe;



10) yceueHHOE HOpMAJILHOE.
2.4.TTo xakoWl W3 MPHUBEACHHBIX (HOPMYJ HAXOIMTCS IIOTHOCTh BEPOSTHOCTH ISl pacmpejie-
nenus Penes?

6) exp(— At);
7) /Iexp(— ﬁt);
2
1 —\t—t
8) exp ~l-t)” ;
o271 202
9) 2it.
2.5. Tlokaxute GhopmMyiy JIJIsl BEIYUCICHUS OIEHKH CpeHel HapaOOTKH 10 OTKa3a:
1 N
1) — X tj;
N 1
N
)=y (tj -1, )%
j=1
1 N
N-1;
1 N 2
8y — % tj-t,)
N-1;2;

2.6. Kakoii 371eMeHT IIPOCTOM CUCTEMBbI Ha3bIBACTCSI OCHOBHBIM?

1. oTKa3 KOTOpOro He MPUBOJIUT K OTKA3y CUCTEMBI;
2. OTKa3 KOTOPOTo He MPUBOAUT K OTKA3y CUCTEMBI, HO YXYAIIAET €€ Hae)KHOCTh;
3. 0TKa3 KOTOPOTO MPHUBOJUT K OTKa3y CUCTEMBI.
2.7. Tlo xako#t hopmyiie yaoOHee BCEro HaxoIUTh HapabOTKy JI0 OTKa3a Hepe3epBUPOBAHHOM
CUCTEMBI, COCTOSIIEH U3 M 3JIEMEHTOB C PYHKIMSIMH HaIeKHOCTH P j (t) =expl-1 jt)), j=1..,m?

Ly

C
H

0
0 m

2. ¢ =Tew| - X Ajt|dt;
0 :

J=1
1
3. € - ;
ty m
S A
j=1
4.,c- 1
ty m 1
I
j:ltHj

2.8. Cucrema ¢ HHAUBUAYAJbHBIM PE3CPBOM 110 CPABHCHHIO C CHCTEMOH ¢ TPYHIIOBBIM PE3CP-



BOM

1) Gonee HamexKHa;
2) MeHee HaJIeXKHa,
3) OZIMHAKOBHI 110 HAJECKHOCTH.
2.9. Inan nposeaenus skcrepumenTa [NV T,] npexycmaTpuBaer:
1. ucneitanue N dJIEMEHTOB C 3aMEHOH OTKa3aBIIUX U 3aBCPHICHUC SKCIICPHUMCHTA
IMOCJIC OTKa3a I DJIECMCHTOB,
2. ucneiTagre N dj1eMEHTOB 0€3 BOCCTAHOBJICHUS OTKA3aBIINX U 3aBCPHICHUC 3KCIIC-
pUMEHTA B 33JIaHHBIM MOMEHT BPEMEHH | ,,
3. ucnbsitanue N sieMeHTOB 0€3 BOCCTAHOBJICHUS OTKA3aBIINX U 3aBCPIICHHUC 3KCIIC-
pPUMEHTA B 33JIaHHBIM MOMEHT BPEMEHH | 5,
4. ucnbiTanrie N 37IeMEHTOB ¢ 3aMEHOM OTKAa3aBIIMX U 3aBEPILICHUE SKCIIEPUMEHTA B
3aIaHHBIIT MOMEHT BPEMEHHU [ ».
2.10. CnoxHbIe CUCTEMBI IPH OTKA3€ DJIEMEHTA
1) HOTHOCTBIOTEPAIOTPAOOTOCIIOCOOHOCTS;
2) TPOAOIDKAIOT BBIIOIHSITE CBOU (YHKIIMH, HO C MOHMKCHHOM 3((EKTUBHOCTHIO;
3) TpOIOIKAIOT BBIMOIHITH CBOM (DYHKIIMHU B MTOJHOM 00BbEME, €CITH OTKA3aBIIHHA JICMEHT
3ape3epBUPOBAH.
2.11. HopmanbHOe pacipeaesieHiue MPUMEHUMO TSl OITUCAHUS MOJIOKUTEIbHBIX HAPaOOTOK Ha OTKa3
TOJIBKO B CITy4asix, KOTJa
1) t, <20,
2)t, >(2-3)o;
3) t, <30.
2.12. T1pu 5KCIIOHCHIIMAILHOM paclpeeICHUA HapaOOTOK KaKIOro JIEMEHTa JI0 OTKa3a HapaboTka
BCEH pe3epBUPOBAHHOMN CHCTEMBI

1) Tarx)ke UMeeT IKCIIOHEHITHATIBHOE PACTIPEICIICHHE;
2) HE UMEET SKCIIOHCHIIMAIbHOE pactpe/ieicHHE.

Yacrts |1]. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemesue Me:)fcdy PA3PO3HEHHbIMU YacmAmMu ym@epofcdeuuﬂ
3.1. YcTaHOBUTE COOTBETCTBHE MCIKAY BUIOM PACIIPEACIICHUCM U KOJIMYCCTBOM IMapaMCTPOB:

1) pactipenenenue Penes a) OIHONIApAMETPHUECKOE

2) HOpMaJbHOE pacIpe/ieJICHIe 0) IByXmapaMeTpruiecKoe

3) pacnpenenenue BeiiOyna

4) SKCTOHEHITUAILHOE pacipeiesieHne

5) YCCYCHHOC HOPMAJIBHOC PACIIPCACIICHUC

3.2. YcTaHOBUTE COOTBETCTBUE MCKAY JTOKAJIbHBIMHA TCXHUYCCKUMHU CUCTEMAaMHU C PaAaBHOHAAC)KHBIMU
AIIEMEHTAaMH C DKCIMOHEHIIMAIbHBIM pachpe/ieieHueM HapaOOTKH 0 O0TKa3a U 3HAYCHHEeM CpeaHei
HapabOTKM 10 OTKA3a CUCTEMBI:

1) ¢ 2 Harpy>XCHHBIMH JJIEMEHTaMHU a) t—c ~11. 83t
H H
2) ¢ rpymnmoBeiM (OOIIMM) HATPYXKEHHBIM pe3ep- 6) t—c ~0.9 16t
BOM H H
3)c unaMBH Iy aNEHBIM (pa3iebHbIM) PE3EPBOM B) t—c =0.75 t
H H
4) ¢ 3 Harpy>KEHHBIMH 3JICMEHTAMHU r) tHC 1. 5tH

3.3.YcTaHOBUTE COOTBETCTBUE MEXTY CUCTEMOM U €€ CTPYKTYPHOU Ha/IeKHOCTHOH CXeMOii:



1) Hepe3epBUpOBaHHAS CHCTEMA a)

2) pe3epBHUpPOBaHHASCHCTEMA 0)

O_ — Y ) J— —— 000 | _O

3.4. YcTaHOBUTE COOTBETCTBHE MEXKIY PEKMMaMU PE3EpPBUPOBAHUS M MOKA3aTEISIMH KayecTBa pe-
3€pBUPOBAHHON CUCTEMBI:

1) Harpy>KeHHBIN pe3epB a) PKCILTyaTallMOHHBIC 3aTPAThl CPETHUE
2) 00JIeTYEHHBIN pe3epB 0) cpeansisi HapabOTKa J10 OTKa3a HauOOoJIbIIas
3) Harpy>XeHHBIN pe3epB B) BpEMsI IPOCTOSI OTCYTCTBYET

T') DKCIUTyaTaIl[MOHHBIE 3aTPAThl BEINKH
1) K03(HUIIHEHT TOTOBHOCTH HU3KUH

€) cpeaHsisa HapaboTKa JI0 0TKa3a CPeTHss
) DKCIIITyaTallMOHHBIE 3aTPAThl MaJble
3) K03 (UIIMEHT TOTOBHOCTH CPETHUN

1) cpenHsist HapaboTKa JO 0TKa3a HU3Kas
K) K03()(pUIIMEeHT TOTOBHOCTH O0JIBIION
J1) BpeMsl IPOCTOSI MAJIO

M) BpeMsl TPOCTOsI BEJIUKO

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

U3 npednosicenHvlx 8apuanmos omeemos 8vibepume HeCKOaIbKO 6EPHUbIX.
1.1. Kakue 3akOHBI pacipe/IesieHUs BEPOSITHOCTEN Harboliee MIMPOKO MPUMEHSIOTCS JJIsL OTH-
CaHMs TOBEJICHUS CIIy4YailHOW BeTU4YuHbI T7?

2) HOPMAJbHBIN;

3) Ilyaccona;

4) PaBHOMEpHBIi;

5) ycedeHHbI HOPMATbHBIT;

6) sorapupmMHUYECKUil HOPMAJIBHBII;
7) SKCHOHEHIMATbHBIN;



8) BeiiOymia;
9) Penes;
10) Jlamuaca;
11) OGMHOMMHAJIBHBIH.
1.2. JIns KakuX 3aKOHOB paclpeleiicHHus XapakTepHbl TpaduKu, MPUBEICHHBIC Ha PUCYHKAX
1,2?

1) BeiiOyiia;

2) Penes;

3) DKCIOHCHIMAILHOE,
4) HopmainbHoe;

5) ycedeHHOE HOPMAJILHOE.

y

1 /P(t) f(t) 1 p ;
t

v

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

1.3. Kakue u3 KOMIUIEKCHBIX ITOKa3aTeIeH HaJCXKHOCTH ABJIAKOTCA YHUCIOBBIMHU?

1)BEpOsTHOCTB TOT'0, YTO AJIEMEHT paboTOCIIOCOOCH B JIFOOOH MOMEHT BpeMeHH {;
2)BEpOSITHOCTD TOT'0, YTO AJIEMEHT Pab0TOCHOCOOCH B «yIAJICHHBINY» MOMEHT BPEMEHHU

3)BEpOSATHOCTD TOTO, YTO IEMEHT HEPAOOTOCIIOCOOEH B JIFOOOH MOMEHT BPEMEHH {;
4)BepOATHOCTH TOTO, YTO 3JEMEHT HEPaOOTOCIIOCOOEH B «yAalCHHBIN» MOMEHT Bpe-
MeHH i
5)nons BpeMeHu 0e30TKa3HOW pabOThI 3JEMEHTa OT OOIICH TUTEILHOCTH €ro 3KC-
TUTyaTaluu;
6)oTHoIICHHE CpeTHel HapaOOTKU 10 0TKa3a K CyMMe CpeHel HapaOOTKH 0 OTKasa
U CPEJIHETO BPEMEHH BOCCTAHOBIICHHSI,
7)OTHOIIICHHE CPEJHEr0 BPEMEHHM BOCCTAaHOBJICHUS K CyMME CpeiHedl HapaOOTKH 0
0TKa3a U CPEJHEr0 BPEeMEHH BOCCTAHOBIICHHS.
1.4. Kakas cuctema Ha3bIBaeTCs MPOCTOn?
1. conepskarias HeOOJIBIIOE KOJMUESCTBO SJIEMEHTOB,;
2. JJIs KOTOPOM JIETKO MOCTPOUTH CTPYKTYPHYIO HAJIC)KHOCTHYIO CXEMY;
5. IS KOTOPOW MOXKHO BBECTH (OPMATU30BAHHBIC MOHATHS «PaOOTOCHOCOOHOCTB» M «OT-
Ka3y;
6. TMOBEIEHHWE KOTOPOW MOXKHO OMHUCATh TAKUMU K€ (PYHKITMOHAILHBIMUA U YHC-

JIOBBIMH MOKAa3aTEIsIMHU (Pj (t),Qj (1), fj (t),ﬂ,j (t),tHj,ajZ,tM- ) j=1..,m, KaKk "
JJIs1 9JIEMEHTA.
1.5. Kakoii a71eMeHT IPOCTOM CHCTEMBI Ha3bIBACTCSI M30BITOUYHBIM (pe3epBHBIM)?

1. oTka3 KOTOpPOro BBI3BIBAET OTKA3 BCEH CUCTEMBI,
2. O0TKa3 KOTOPOTO HE BIUSET Ha padOTOCIIOCOOHOCTh CHCTEMBI;
3. 0TKa3 KOTOPOro He MPUBOJUT K OTKa3y CHCTEMBI;



1. orkas KOTOPOro HC IPUBOAUT K OTKA3y CHUCTCMbI, HO yXyAHIaCT €C HaJICK-
HOCTB.

1.6. Kakas cTpyKTypHas HaJeXHOCTHasl cXeMa NPUMEHHUMa JUIsl OIIMCAHUsl Hepe3epBUPOBaH-
HOM (0e3bI30BITOYHOI) CHCTEMBI U3 M AJIIEMEHTOB C OTKa3aMH TUIA 0OpPBIB?

— i 00— — Y Y J— —— o000 | —0

1.7. JInst mporpaMMHO-TEXHHYECKHX CPEACTB aBTOMATH3AIMU aKTyaIbHBIMH SIBIISTFOTCSL:
1) mokasarenu A0JITOBEYHOCTH,
2) moKazareian peMOHTOIPUTOTHOCTH;
3) mokazarenu 6€30TKa3HOCTH;
4) nmokazareian COXpaHsEMOCTH.
1.8. TIpo1omKHUTENBHOCTD TIEPHO/Ia HOPMATBHOM IKCIUTyaTalliy 3aBUCHT OT
1) cpokacimyKObIDJIEMCHTOB,;
2) HEIOCTaTKOBMOHTAaXa, HAIAIKH,
3) HapyHICHUHNPUTPAHCIIOPTHPOBKE;
4) yCIOBHMIKCILTyaTAIIUH.
1.9. Ilo npu4rHEe BO3HUKHOBEHHSI PA3JIMYAIOT CIEAYIOUINE PA3HOBUIHOCTH OTKA30B:
1) KOHCTPYKTHUBHBIE;
2) ycToi4MBbIE;
3) 4acTUYHBIE;
4) IpOU3BO/ICTBCHHBIC;
5) sKCTTyaTallMOHHBIE.

Yacte II. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

U3 npednosicennvix 8apuanmos omeemog bloepume moabko 00UH 6ePHbILL APUAHM.
2.1. JIns kakoro W3 TEPEUYUCIICHHBIX 3aKOHOB pacCIpeleCHHs crpaBeyinBa (hopmyna

t (7=

1— J' exp| (T—tH)Z}jz- ?
oN2 7 —© 252

1)BeiiOysna;

2) Penes;

3) PKCIOHEHIIMAIILHOE;

4) HOpMaJIbHOE;

5) ycedeHHOE HOpMAITBHOE.

2.2.T1o kakoi U3 MpUBENEHHBIX (HOPMYT HAXOIUTCS TUIOTHOCTh BEPOSTHOCTH JUIS DKCTIOHEH-
LUAJIBHOTO pacIpeneIcHus?

1) exp (— ﬂt);
2) rexp (- at)



)2
3 1 o (t-t,)
o2r 952

4) 24t.

2.3. Ilo xakoil popmyne ymoOHee BBIUUCIATH raMMa-pecypc AJisi SKCIOHEHLUATbHOIO pac-

npe/iesIeHUs NP 3aIaHHOM P;/ ,0< P;/ <1?

)
1) Py_e ;
.. —AL
2) P]/—ﬂ,e ;

3) t, =-h(p, )/ 4

4) t, =, In(p, )
) v H v

2.4. Tlo kakoit hopmysie HE cleayeT BIYUCIATH KOI(PPHUIIMEHT onepaTUBHON TOTOBHOCTH, €C-
JM ciydaiiHas BenuunHa T pacnpeseneHa HedKCIIOHSHIIATbHO?

1) Koe(tO't):Ke(tO)'exD(_t/tH);

t
2) K, (tg.t) = —2 - cop(-t/t, )
Uy +1,,

y7,
3) Koo (tg.1) = -exp(— M)‘
A+ u

2.5. Tlo xakum QopmysnaM BBIYUCIAETCS OIEHKAa KO3(PQUIMEHTA MPOCTOSI MO AKCIEPUMEH-

6 : 8
TaJIbHBIM JIAaHHBIM t jot i J=1,...,N, rne N — yuciao oTka3oB 3J1€MEHTOB, t jot i MOMEHTEI OTKa3a u

BOCCTAHOBJICHUS?




‘™Mz

1 6
Rl
lel

4)
1 N 1 N
Nj=1 = Nij=
2.6. Kakoe u3 MpHUBEICHHBIX OMPEICIICHUN IJIEMEHTa B TEPMOIAMHAMHUKE SIBIISETCS MPABUIIh-
HBIM?

3JIEMEHT HE/IETMM Ha YacTH;
AIIEMEHT MPECTABISET €MHOE IIETIO0E;
3JIEMEHT NPEJCTaBIIsAeT EIUHOE 1IeJI0e Ul JaHHOI 3a1auH;
3JIEMEHT €CTh YaCTh CUCTEMBI.
2 7.I1o xaxoii popmyne HaxoauTCs QYHKIUS HATIESKHOCTH HEPE3EPBUPOBAHHOM CUCTEMBI, CO-

i N =

CTOSIIIICH W3 M 3JIEMEHTOB ¢ QYHKIHUIMHU HAJAC)KHOCTH P j (t)?

m
1 Po(®) =P (t)-Pa(t)-...- P (t) = T Pj(®);
=1
m
2. P.(t)=1- 11 (1— Pj (t))
j=1
2.8. C yBeIMYEHHEM YHUCTIa PE3EPBHBIX DIIEMEHTOB HAOIIOJAeTCs
1. camxenune 3HEeKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,
2. yBenuueHue 3pPEeKTUBHOCTH PE3EPBUPOBAHUS CUCTEMBI,

3. oTCyTCTBHE U3MEHEHU 3(PPEKTUBHOCTU PE3EPBUPOBAHUS CUCTEMBI.
2.9. nst 6€3b130BITOYHON CUCTEMBI pa3MepHbIe ()YHKIIMHA YyBCTBUTEIHLHOCTH
1) He 3aBHCST OT HOMepa JIICMEHTA;
2) 3aBHCAT OT HOMEpa JJIEMCHTA.
2.10. YTpara paboTOCIOCOOHOCTH O3HAYaET
1) ortkas;
2) HEHCIPaBHOCTb.
2.11. Tlpu aBTOMAaTH3AIMHA OTBETCTBEHHBIX IPOIIECCOB, B YACTHOCTH MOTEHIIMAIFHO OMACHBIX TEXHO-
JIOTMYECKUX TPOLIECCOB, CTPEMSTCS 00eCleYnTh B OCHOBHOM 3@ CYET MOYTH MIHOBEHHOI'O BOCCTa-
HOBJIEHUS KOA((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 5KCTIOHEHIMAILHOM paclpeaeeHu HapaOOTOK KaKIO0ro 3JeMeHTa IO OTKaza HapaOoTka
BCEI HEPE3EPBUPOBAHHOW CHCTEMBI
1) TakKe UMeeT IKCIOHCHIIHATBLHOE PACIIPE/ICTICHUE;
2) He MMeeT HKCIOHEHIINATIPHOE PACIIPE/ICICHHE.

Yacrs |11. 3aianue Ha ynopsiioueHne 0TBETOB
Yemanosume coomeemcemesue medxcoy paspo3HeHHbIMU YACMAMU YIMEEPIHCOCHUS

3.1. YcTaHOBHTE COOTBETCTBHE MEXKAY PEKUMOM PE3EPBUPOBAHMS U 3HAYCHHEM Kod((uUllMeHTa ro-
TOBHOCTH CHUCTEMBI:

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

2) Harpy>KEeHHBIN («ropsuuiny) 0) HauMEeHbIINUN




‘ 3) obserdeHHbIN («TETUIBIN)

| B) GonbHOI

3.2.YCTaHOBUTE COOTBETCTBHE MEXIY KOMIUICKCHBIM IOKa3aTeleM HaJIeKHOCTH U (opMy-

JJaMHM:

1) ko3 durment npocrost

a)

N B
2 tj
J=

v, N
j§11+ZtJ

JE!

2) k03¢ pULMeHT TOTOBHOCTH

3.3. YcraHoBUTE COOTBETCTBHE MCKAY PCKUMaMU PE3CPBUPOBAHUA ITPOIPAMMHOIO obecneueHust u

X OIMMCAHUCM:

1) BpeMeHHOE

a) 3aKJIF0YaeTCs B AYOJMPOBAHHH UCXOIHBIX JTAHHBIX X€X,
MIPOTPAMMHOTO 00ECTICUCHUS C

IIPpOIroHe
1 MOCJICAYIOIICM aHAJIM3C PC3YJILTATOB

2) nHpOPMAITMOHHOE

0) 3aKiIr04aeTCs B PELICHUH 3ajauil C OJIMHAKOBBIMH UCXOAHBIMU JAHHBIMU
Ha JIBYX NIPOTrPaMMHBIX 00€CTIE€UEHHIX U MOCIEAYIOIEM aHAIu3€e pe3yJIbTa-

TOB

3) mporpaMMHoOe

B) 3aKJIIO49acTCA B PCIICHUH 3ala4i C OAMHAKOBBIMU UCXOAHBIMU JaHHBIMHA
Ha IBYX 9BM ABYMsI HC3aBUCUMO HAITMCAHHBIMHU IIPOTrPAMMHBIMHA obecre-
YCHUAMU U MTOCJICAYIOMICM aHAJIN3C PE3YJIbLTATOB

4) mporpaMMHoO-
TEXHUYECKOE

T') 3aKJII0YAETCS B MPOTOHE MPOTPAMMHOTO 00€CTICUeHUSI ¢ OMHAKOBBIMU

HCXOAHBIMH JAaHHBIMUA

U MMOCJICAYIOIIEM aHAJIN3C PC3YJIbTATOB

3.4.YcTaHOBUTE COOTBETCTBUE MEXAY IMOKazaTeseM 3()PEeKTUBHOCTH PE3epBUPOBAHHS MaXKOPHUTAP-
HOM CHUCTEMBI U YUCJIOM €€ JIEMEHTOB!

1) mpu t<tp (P(tp )=0.5)

a) BBEJICHHE «TOJIOCYIOIIUX)» 3JIEMEHTOB B Ma)KOPUTAPHYIO CUCTEMY HE
M3MEHSET €€ HaJIe)KHOCTh

2) mpu t>1p (P(tp )=0.5)

0) BBEIEHUE «TOJIOCYIOIINX» DJIEMEHTOB B MaKOPUTAPHYIO CUCTEMY I10-

BhINIACT €€ HAACKHOCTD

Hee — 3 0.

0) BBEIEHUE «TOJIOCYIOLINX» IEMEHTOB B MAXKOPUTAPHYIO CUCTEMY CHU-

KacT €€ HaACKHOCTD

Kpurepun onenkn

[Ipn oneHKe pe3ynbTaTOB BBIIOJIHEHUS TECTOBBIX 3aJIaHMM B paMKax AMCHUIUIMHBI «Hanex-
HOCTb aBTOMAaTU3UPOBAHHBIX CUCTEM» UCIOJIB3YETCSI PEUTHHIOBasA cucTeMa. CorylacCHO pEUTUHIOBOM
CHCTEME OIICHKa pe3y/IbTaTOB TECTUPOBaHUs (GopMmHpyeT TeKymui pedTuHr R™. MakcumanbHOe
3HaYeHHe OIeHKU paBHO 4 0. TecT cunTaercs MpONUJIECHHBIM, €CIH CTYIEHT MOJIY4YHII 32 HETO HE Me-




Kputepun olieHKH MpeaCTaBICHBI B Ta0JI.

Kpurepun onieHKH TeCTHPOBaHUS

KoaunuyecTBO 0a/1710B

Yacrts |. 3aganue ¢ BEIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-1
Yacts |l. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-2
Yacts |ll. 3ananue Ha ynopsaoueHre OTBETOB 0-1

NTOI'O 0-4
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