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Ilepeuens komnemenyuii U UHOUKAMOPOB 0OCMUICCHUA KOMNEMEHUUIL ¢ YKA3AHUEM IMANoe hopmMupoeanus ¢ npoyecce 0C80CHUA
OUCUUNTIUHDBL
KommneTeHniusi:

[1IK-2 CnocobeH k ompeAeneHuto elecoo0pasHOCTH aBTOMATHU3AIMK TIPOIIECCOB YIIPaBIeHU, K pa3paboTke HH()OPMALIMOHHOTO O0ecTieueHus
ABTOMATHU3MPOBAHHOW CHCTEMBbI YIPABJICHUS MPOW3BOJCTBOM U 33/JIaHM Ha MPOEKTUPOBAHWUE OPUTHMHAIBHBIX KOMIOHEHTOB ACVYII, xk koHTpoIO
BBO/JIa €€ B JICHCTBUE U HKCILTyaTallu1
NHaukaTopsl TOCTHXKEHHUST KOMITETEHIIUN

[IK-2.1 3Haer MeToabl NMPOEKTUPOBAHHUS OTAEIHHBIX OJIOKOB M YCTPOWMCTB CHUCTEM aBTOMATH3allMd W BHIOMpATh CTaHIAPTHBIE CpPEICTBa

BBIYHCIIMTEIILHON TEXHUKH AJIA IIPOCKTUPOBAHUSA CUCTEM aBTOMATHU3allu B COOTBETCTBHUU C TCXHUYCCKUM 3aJaHUEM

Huouxamoput Omanwl hopmuposanusn é npoyecce 0C60eHUA OUCYUNTUHDL
oocmudiceHusn Jlekyuu Ilpakmuueckue Jlabopamopnuvie 3anamus Kypcoeoit npoexm Haumenosanue
KomnemeHuyuu 3anAmu, 1a400pamopHblil (paooma) 0Uenoun020 cpedcmea
nPAKMUKYM
IIK-2.1, IIK-3.1 Tema 1- 9 He npedycmompenui Jlao. paboma 1-7 He npedycmompenni Tecmuposanue, nao.
paboma




Ilepeuens oyenounvix cpeocme no oucuuniune (MooyJw)

Texymuii pedTHHT
Jlab. pabora bann
Nel 8-15
No2 9-14
Ne3 9-14
Ne4 9-14
Ne5 9-15
No6 8-14
Ne7 8-14
TectupoBanue 0-4
HUTOI'O 60-100




IlIkana ouenusanusn

Mudposoe
BBIPA’KE€HUE

Beipaikenue B
oasiax:

CiaoBecHoe
Bblpa)l(eHPle

Kputepun oneHKN HHIMKATOPOB JOCTHKEHHS NPH (popMe KOHTPOJIA:

3adyerT

5

87-100

OTin4yHO

O1eHKa «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM TEOPETHYECKOE COACP)KaHHE Kypca OCBOEHO IIOJIHOCThIO, 0e3
npo0esioB; HCUEPIBIBAIONIE, MOCIE0BATEIbHO, YETKO M JIOTMYECKHM CTPOWHO H3JIaraeT Marepuai; CBOOOJHO
COpaBisieTcd C 3ajJadaMy, BONpPOCaMHM U JAPYTUMH BHAAMH NPHUMEHEHMs] 3HAHMH; WCIONb3yeT B OTBETE
JONIOJIHUTENBHBIN MaTepuasl BCe IPEAyCMOTPEHHBIE MIPOTPaMMON 3aJaHUs BBIIOJHEHBI, KAYECTBO MX BBIIOJIHEHHS
OIIGHEHO YHCIOM OaiyioB, ONM3KMM K MAaKCHUMAaJbHOMY; AaHaJH3UPYeT IIOJIydeHHBIE pe3yJIbTaThl; IPOSBIISET
CaMOCTOSATENbHOCTh NIPH BBHIOJTHEHNUH 33JaHUN

74 - 86

Xopomuio

O]_ICHKa «XOpOIIO» BBICTABIIACTCA CTYACHTY, C€CJIM TCOPETHUYCCKOC COACPIKAHUE KypCa OCBOCHO IIOJHOCTBIO,
HGOGXO,Z[I/IMLIG MNPAKTUYICCKUC KOMIICTCHIHU B OCHOBHOM C(bOpMPIpOBaHLI, BCC MNPCAYCMOTPCHHBIC nporpaMMoﬁ
O6y‘-ICHI/I}I yqeGHme 3aJaHusl BBIIIOJIHCHBI, KAUCCTBO HX BBIIIOJHCHHA JOCTATOYHO BBICOKOC. CTYILCHT TBEPAO 3HACT
MaTCpuajl, I'paMOTHO U MO CYIIECCTBY M3JIaracT €ro, HE JOMYyCKasd CYHICCTBCHHBIX HCETOYHOCTEH B OTBETE Ha BOIIPOC.

60 - 73

Y nosnersopu
TEJIHO

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIECTCS CTYJIEHTY, €CIIH TEOPETUUECKOE COAEP)KaHUE Kypca OCBOEHO YaCTHYHO,
HO TIpOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TPETyCMOTPEHHBIX IPOTPaMMON 3aJaHui
BBIIIOJTHEHO, HO B HUX MMEIOTCS OMMOKH, MPU OTBETE HA IOCTABJIEHHBIA BOMPOC CTYJCHT AOIMYCKAeT HETOYHOCTH,
HEIOCTATOYHO NpaBWIbHBIE (OPMYIHPOBKH, HAONIONAIOTCA HapyLIEHHS JIOTMUYECKOH IOCIEeI0BATEIILHOCTH B
U3JI0)KEHHH IPOrPaMMHOTO MaTepHasa.

Hmxe 60

Heynoenersop
HUTCIBHO

OrneHka «HEYJOBICTBOPUTEIHFHO» BBICTABIAETCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTEIHHOW YacTH MPOTPaMMHOTO
MaTepualia, JOIMyCKaeT CYIIECTBCHHbIC OIIMOKH, HEYBEPCHHO, C OOJIBIIIMMU 3aTPYAHCHUSMH BBIIOJHACT MPAKTUYCCKHUEC
paboThl, HEOOXOAMMEIC TPAKTUYECKHE KOMIICTCHIIMA HE C()OpMUPOBaHBL, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil 0O0y4eHHs1 ydeOHBIX 3alaHuil He BBIMOJHEHO, Ka4eCTBO WX BBINIOJHEHHS OIICHEHO YHCIOM OaJuioB,
OJIM3KMM K MHHHUMAJIEHOMY




KpaTtkas xapakTepucTHKA OI€HOYHBIX CPe/CTBA

Non/no

HaumenoBauue
OILIEHOYHOTO
CpeJICTBa

Kpatkast xapakrepucTika OLEeHOYHOTO
CpeacTBa

IIpencraBnenue
OIICHOYHOT'O
cpeacTra B poHe

3ammra
nJabopaTopHOU
paboThI

CpenctBo, TMO3BOJSIONIEE  OLICHUTh
yMEHHE W BIaJIeHHE OO0Y4Yalolerocs
u3jaraTh CyTh IOCTABJICHHOM 3a/1ayM,
CaMOCTOSATEIHHO MPUMEHSTh
CTaHJAPTHBIE METOJBI TOCTABICHHOM
3a71aun C UCTOJIb30BAaHUEM
UMeroIencss  abopatopHoil  6asbl,
NPOBOJIUTh  AHAJIM3  TOJXYYCHHOTO
pesyibTaTta paboTHL Mosxer
BBIIOJIHATBCS B~ MHIUBUAYAIbHOM
NOPSAKE MU TPYNHoN 00ydJaroUIuxcsl.

Tembl
71a00paTOPHBIX
pabor.

Tect

Cucrema CTaHJAPTU3UPOBAHHBIX
3aJaHuH, IO3BOJIAIONMIAs
ABTOMATH3UPOBATH npoueaypy
HU3MEPEHHS YPOBHS 3HAHUW U YMCHHM
oOyuarorerocs.

Doun
3aJIaHui
MIPOBEICHUS
HUTOrOBOT'O
TECTUPOBAHUS  TIO
IUCIUILINHE

TECTOBBIX
I




MHNHOBPHAYKH POCCHUUA
HwxkHekaMCKknii XUMHUKO-TEXHOJIOTUUECKUI MHCTUTYT ((hunan)
(benepanbHOro TOCYIapPCTBEHHOTO OIOKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHMs
«Ka3zaHckuii HalMOHATBHBIM UCCIEOBATENBCKUNA TEXHOJIOTUUECKUIT YHUBEPCUTET»

@Dakynemem Ungopmayuonnvix mexnonoeuil
Kadgheopa Ungpopmayuonnvix cucmem u mexnonozui

Hamnpasnenue noarorosku: 27.03.04 YnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpodwib: CUCTEMBI M CPEICTBAa ABTOMATH3AIMY TEXHOJIOTHYECKUX TIPOIIECCOB

Y4eOHBIM TIJIAaHOM IO HampaBiIeHUIO MOAroToBKW 27.03.04  VYmpaiieHHe B TEXHHUYECKUX
CUCTEMaX JJisi 00Y4aroUIMXCcsl MPEyCMOTPEHO MPOBEICHUE JTA00OPATOPHBIX 3aHITHN MO AUCIUILINHE

«HaneXHOCTh, SPrOHOMHKA U KAYECTBO CUCTEM YIIPABICHUSY.
JlaGopaTopHble 3aHATHA MO TUCIUILIMHE MPOBOJATCS B Y4eOHBIX J1abopaTopusix kadenpsl 6e3
UCTIOJIb30BaHU CIICIUATIEHOTO 000PY/J0BaHUSI.

Llens mpoBeneHus J1aOOPAaTOPHBIX PadOT - MPAKTUYECKOE OCBOCHUE TEOPETUUECKUX
MOJIO’KEHUH JIEKIIMOHHOTO MaTepuaia, a TakKe BhIpabOTKa CTYIEHTaMU OINpEAENICHHBIX YMEHHUH U
HABBIKOB CAMOCTOSITEILHOTO KCIIEPUMEHTUPOBAHHUSL.

KoMmiuiekT 1a060paTopHbIX padot
o nucuuruiie «HanekHOCTh, 3proHOMHKA U KaUeCTBO CUCTEM YIIPaBICHUSD)

JlaGoparopHasi padora Nel
Tema: «OnpenesieHue U KOMILUIEKCHBIX MOKAa3aTeJlell HAJeKHOCTH TEXHUYECKHUX JIEMEHTOB MO
CTATHCTHYECKUM JTAHHBIM.
3amanue:
1. U3yuuth TeopeTHUecKHil Marepuasl (€OIUHUYHbIE M KOMIUIEKCHBIE ITOKa3aTelu HaJleKHOCTU
TEXHUYECKUX JIEMEHTOB). OTBETUTh HAa TEOPETUUYECKHUE BOPOCHI.
2.113 N 0JHOBpEMEHHO BKJIFOUEHHBIX OJHOTHITHBIX AJIEMEHTOB K MOMeHTY BpemeHu 300 oTkazano N;
snemMeHToB. HailTu OlleHKM MHTEHCUBHOCTHU OTKA30B U CpeAHE HapaOOTKHU JI0 OTKA3a HJIEMEHTA.

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

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

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

3. IIpu ucneitanuu N(11.2) OTHOTUITHBIX 3JIEMEHTOB Ha MHTepBasie BpeMeHu (495, 505) orkazano AN

aneMeHToB. OnpesenuTsh CpeHIo HapabOTKY 0 0TKa3a U raMMa-pecype JIeMeHTa pu 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. BepoaTHOCTh O€30TKa3HOM pabOTHI AIeMEHTa H3MEHUach B 1,1 pa3a 3a Bpemsi ero dKCILTyaTaiuy t

P =0,22.

yac. OnpeneauTs raMmma-pecypce 3JeMeHTa Ipu ¥

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. IImoTHOCTh BEPOATHOCTH OTKa3a M3MEHWIach B 1.5 pasza 3a BpeMms SKCIUIyaTalldd AJIEMEHTA,
paBHoe t yac (11.4). OnpeaenuTs CpeHIO HapaOOTKy /10 OTKa3a 3IEMEHTa U BEPOSTHOCTh €ro 0TKas3a
B MOMEHT BpeMeHH 120 4.



t
6. HpI/I HCIBITAHUK OOJBIIOr0 YHcia OIHOTHUIIHBIX J3JICMCHTOB B MOMCHT BPEMCHHU (NS (0]

ucripaBHo 500 351eMEHTOB, a Ha MaJOM HMHTEPBAJIE BpPEMEHU (tO Lot 5) otkazamo AN(m.3)
sneMeHToB. ONpeaenuTh OLEHKU CpelHel HapaOOTKH 10 0TKAa3a JIEMEHTAa U BEPOSITHOCTH €ro OTKa3a
B MOMeHT BpeMeHu 1000 u.

7. Ilpu ucneitanuu 1000 OJHOTUITHBIX AJIEMEHTOB Ha MHTepBaje BpemeHu (295, 305) orkazano AN

P =0,9.

(n.3) anemenToB. ONpeaeuTh CPEHIO HapaOOTKy 0 0TKa3a U raMMa-pecypc npu ¥
8.Bapmant 1. HapabGoTrka »syieMeHTa JO OTKa3a OIUCHIBACTCS YCEYCHHBIM HOPMAaJIbHBIM

— 2 6 2
pacrpelieieHHeM ¢ TapamMeTrpaMu L= 4000 4, 0 =10"v". Ompenenuts BEPOSTHOCTH
0e30TKa3HON pabOThl, ”HTEHCUBHOCTh OTKA30B U INIOTHOCTBH BEPOSTHOCTU O0TKa3a Juid t=2000 u.
Bapuant 2. HapaGoTtka u3zenus 10 0TKa3a onuchiBaeTcs 3akoHoM Pernes. Onpenenuts BEpOSTHOCTD
0e30TKa3HON PabOThl, MHTEHCUBHOCTh OTKa30B U IUIOTHOCTh BEPOSTHOCTU oTKaza i t=1000 u,

2_.4n6 2
€CIIU TapaMeTp pacipeae/iCHuUs 0 =10"y".
Bapuant 3. Bpewms 6e30Tka3HO# paOOThl U3IeIHs MOTIMHASTCS 3aKOoHY BeliOyiia ¢ mapamerpamMu

-4
k= 10 1/9, m=1.5. OnpenenuTs BEPOSTHOCTh OE30TKA3HOW pabOTHl, MHTEHCUBHOCTh OTKAa30B U
IJIOTHOCTh BEPOSTHOCTH OTKa3za A t=100 4.
BapuanTt 4. 3a HaOmr0oaeMbIil IEPUOJ IKCIUTyaTalluy B U3JIENIMU OBIIO 3aUKCHPOBAHO § OTKA30B,
BpeMs BOCCTAHOBJIEHHE KOTOPBIX COOTBETCTBEHHO coctaBwio 12, 23, 15, 9, 17, 28, 25, 31 mus.
Haiitu onieHky cpenHero BpeMeH! BOCCTAHOBJICHUS U3/IEIIHSL.
Bapuant 5. B pesynprare aHanmza AaHHBIX 00 OTKaszax ammapaTypbl MOJIy4YeHa 3aBUCUMOCTH

At —t
—_ 1 2
f(t)—ClAle + +C,Ae y
Omnpenenurs BEPOATHOCTD 0e30Tka3HOW  pPaboTHI,
WHTCHCHBHOCTh OTKa3a W CPEIHIOK HapaOOTKY JIO OTKa3a.
BapnaHT 6. B PE3YJbTATC aHaJIn3a JaHHBIX 00 oTKazax afraparypbl YCTAaHOBJICHO, YTO IIJIOTHOCTDH

f(t)=2¢"1-¢7. U
BEpPOATHOCTH OTKa3a MMEET BUI: Onpenenuth BEPOSTHOCTH OE30TKA3HOMN
paboThl, THTCHCUBHOCTh OTKA30B M CPEIHIOI0 HapaOOTKY JI0 OTKa3a.

9. OTpa3uth pe3ysbTaThl B 1a00PATOPHOM OTYETE.

JlabopaTopHasi padoTa Ne2
Tema: «OmnpeneneHne KOMIUIEKCHBIX IOKa3aTejled HAJAEKHOCTH BOCCTAHABJIMBAEMbIX
3JIEMEHTOBY.
3aganue:
1. U3yunTh KOMILIEKCHBIE MMOKA3aTEIN HAIC)KHOCTH. OTBETUTH HA TEOPETUUYECKHUE BOIPOCHI.

2. TexHuyeckuil >IEMEHT XapaKTEpU3yeTCs MHTEHCUBHOCThIO oTkazop A 4dC U CpeaHUM
B .B
BpeMeHeM peMoHTa wiW uwac. Ompemenuts KOIPQHUIMEHT TOTOBHOCTM H KOd(h(DUIUEHT
oneparuBHOM rotoBHOCTH pu t=100 9 u t=300 u.

No 1 2 3 4 5 6 7 8 9 10
Bap-Ta
A 0.005 | 0.001 | 0.002 | 0.003 | 0.0025 | 0.001 |0.0018 | 0.0022 | 0.004 | 0.0028
5
ty 50 20 40 30 25 60 80 70 55 75
3. TexHuuecKkuil JIeMEHT XapaKTepu3yeTcs cpefHeil HapaboTKoil 10 oTkasza v in wac u cpennuM
BPEMEHEM BOCCTAHOBJICHUS th th gac (m.2). Haiitu xodQuimeHt mpoctoss U raMma- pecype

K =0.5

TFOTOBHOCTH IIpU Y



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

n 200 300 250 350 420 570 380 220 500 400

B .B
4. TeXHMYECKHil DNEMEHT XapaKTepPH3yeTCsl CPEIHIM BPEMEHEM BOCCTAHOBICHHS tH IW wac (11.2) u
kodpduuuentom roroBHoctu 0.6. OmnpenenuTh CpeIHIO HapaOOTKy O OTKaza 3JeMEHTa U

BEPOATHOCTh OTKa3a 3JIeMeHTa 10 MoMeHTa Bpemenu 100 .

Kr

5. Koad¢uimeHT roTOBHOCTH TEXHUYECKOTO 3JIeMEHTa K, , @ THTEHCUBHOCTh BOCCTaHOBJICHUS
0.02 1/4. TpeOyercs ompeAenuTh ramMMma- pecypc TpH PV_ " ¥ KO3(p(UIMEHT ONepPaTUBHOM
TOTOBHOCTH TIpH BpeMeHu npornosa 100 u.

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

K, 0.55 0.5 0.6 0.45 0.65 0.7 0.58 0.42 0.73 0.64
6. CucrteMa «BOCCTAHABIMBAEMBIM 5SJIEMEHT — PEMOHTHBIA TIEPCOHAI» XapaKTepHU3yeTCA

koo duuueHTom mpoctos u Koddduumenrom omneparuBHO TOoTOBHOCTH 0.2 mpu t=400 u.
OmpenenuTe WHTEHCHBHOCTH OTKA30B, BOCCTaHOBJICHHSA, a Takke Kod(dumueHT roTtoBHOCTH
JIIEMEHTA.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
K, 0.2 0.3 0.25 0.22 0.1 0.15 0.28 0.32 0.5 0.4

7. OTpa3uth pe3yabTaThl B JIAOOPATOPHOM OTYETE.

JlabopaTopnast padora Ne3
Tema: «OnpenesieHue nokasaresieil HaJe;KHOCTH Hepe3ePBUPOBAHHBIX CHCTEM).
3amanmue:
1. WM3yunTh mokazaTenu HaJeKHOCTH HEpe3epBUPOBAHHBIX cucTeM. OTBETUTh HA TEOPETHUYECKUE

BOTIPOCHL.
2.Ycuurens HaNpsHKEHUS COCTOMT M3 TPEX TOCE0BATEIbHO BKIFOUCHHBIX KAacKaJOB YCHIICHUS C
A uac™ Ay uac™ P(th ) by, =

WHTEHCUBHOCTSIMH OTKa30B | , 2 u 3, rHoe 3 100 wgac. Omnpenenuth
CPEIIHIO HapabOTKY JI0 OTKa3a M raMMa-peCypc TOTOBHOCTH CUCTEMBI TTPH PYC =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

1

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

P(th ) 0.2 0.1 0.15 0.22 0.18 0.21 0.28 0.3 0.32 0.19
3

W(p)=Ci+Cylp, . C

I’CO 1a 7%
- apamMeTpsl HACTPOUKH

A

A -1
peryJaTopa, COCTOUT M3 YCHMIMTEIs C MHTEHCHBHOCTBIO OTKa3zoB V (="1 w3 1.2)4aC |

P =0,8 P,(48)=0,9.

t
uHTETpaTopa C W gac mpu VY U cymMmaropa ¢ HeobxonmuMo mocTpouTh
CTPYKTYPHYIO HAJIe)KHOCTHYIO CXEMY peryjsiTopa, OINpEIelIuTh 3aKOH peryJIupoBaHUs u
CPEIHIOI0 HapaOOTKY JI0 OTKa3a Peryyisropa.

3.PerynsTop ¢ mepenaTouyHoi QyHKIHEH

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




Bap-Ta

tyu 60 70 50 80 90 75 85 95 100 65

4.ABTOMaTHYECKasl ~ CHCTE€Ma  PEryJUPOBAaHHS COCTOUT U3 YEThIpEX AJIEMEHTOB: jaardyuka /I,
perynstopa P, ucnonnutensHoro mexanusma MM, perynupytomero oprana PO, MHTEHCHMBHOCTH

%,=0,003, 1,=0,006, 4,,,=0,009,

OTKa30B KOTOPBIX COOTBETCTBEHHO paBHBI
App=0,015.
MpeeINTh HOMUHAIBHYIO CPEIHIOI0 HapaOOTKy J0 OTKa3a CHUCTEMBI, BEPOSITHOCTh
OTKa3a CUCTEMbI B MOMEHT BPEMEHHU (= 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

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

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

5.B aBTOMaTHYECKO CUCTEME PETyJIMPOBAHUsA, IPUBEACHHON B 1.4, pa3pelieH0 U3MEHUTh B 2 pasa
MHTEHCUBHOCTh OTKa3a JII000ro (OJHOr0) 3JeMEHTa C IeJbI0 YBEIMYEeHHUs CpefHed HapaOOTKH 10
oTKa3za cuctembl. Kakoil ameMeHT HeoOXOoAuMO BBIOpaTh M KaKoBa CpPeaHsSA HapaOoTKa J0 OTKasza
MozepHU3upoBaHHoi ACP?

6. OTpa3uTth pe3yabTaThl B JIAOOPATOPHOM OTYETE.

JladopaTopnasi padora Ned
Tema: «Onpenesienne nokasaresieil HaJe;KHOCTH Pe3ePBUPOBAHHBIX CHCTEM)
3ananue:
1. 3y4nThb mokasareiau HaJe)KHOCTH Pe3ePBUPOBAHHBIX CUCTEM.
2. Texaudeckass cCUCTEMa COCTOUT W3 YCTBIPEX OCHOBHBIX JJIEMCHTOB C MHTCHCHUBHOCTAMH OTKa3OB

_ . g -1 .
A,=0.008uac *, 4,=0.016uac -, 7\3—0.024HGC » A,=0.012uac ™" g aveetost otite

OJIMH DJIEMEHT CO cpejHeil HapabGoTKoi 10 oTka3a fmfW wac, KOTOPBIM MOXHO 3ape3epBHPOBaTh
0601 n3 0CHOBHBIX. OnpenenanTs HanOOIbIIYI0 CPEAHIOI HAapabOTKy /10 0TKa3a pe3epBUPOBAHHOM
CUCTEMBI U BEpOSITHOCTh €€ OTKa3a B MOMEHT BPEMEHHU t yac.

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

tn 50 75 60 100 90 115 110 120 105 102

t 100 120 150 200 250 300 350 400 450 500

3. TexHuueckas cucrema CKOHCTpYHUPOBAaHa U3 TPCX PABHOHAJACIKHBIX 3JICMCHTOB C MHTCHCUBHOCTBIO

-1

orkazoB AYAC | 5pa wu3 KOTOPBIX OCHOBHBIE, a TpPETUW pe3epBHBIN. OnpenenuTb CpeaHIO0
HapaOOTKy /10 OTKa3a CHUCTEMBI, BEPOSTHOCTh €€ OTKa3a B MOMEHT BPEMEHHM t yac, MPUBEJICHHOM B
m.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

-1
4. TexHudeckas CHCTEMa COCTOHUT U3 TpEX JOJICMCHTOB C HMHTCHCHUBHOCTAMH OTKa30B )\1 Hac -,

-1 -1
Ayuac ", Azuac -, JIBa U3 KOTOPBIX OCHOBHBIE, a TpeTHH pe3epBHBIA. Onpenenuts HauOOJIbIIYIO

CPEIIHIOI0 HAapabOTKy A0 OTKa3a pe3epBUPOBAHHON CHUCTEMBI U BEPOSTHOCTh €€ OTKa3a B MOMEHT
BpeMenu 100 yac.

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




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

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

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

5. OTpa3uth pe3ynbTaThl B 1a00PATOPHOM OTUETE.

JlabopaTopnasi paGora NeS
Tema: «OnpenesieHue nokasaresieil HaJeKHOCTH MAKOPUTAPHBIX CHCTEM
3amanmue:
1. N3yunth nokaszarenan HaJeKHOCTH MaKOPUTAPHBIX CUCTEM.
2. MaxoputapHasi cuCTeMa COCTOUT M3 TPEX PABHOHAMIEKHBIX «TOJOCYIOIIHUX» JJIEMEHTOB C
BEPOATHOCTSIMU P 1 abCoNIIOTHO HaZeKHOTO KBOpyM-pene. OnpenenuTb BEPOSITHOCTh O€30TKa3HOM
pabotel cuctembl U 3(D(HEKTUBHOCTH pe3epBUPOBaHUS O BeposTHOCTH P. Omnpenenure dYucio
COCTOSIHUH W BapHaHTOB pPa0OTOCIIOCOOHOCTH cHcTeMbl. COCTOSIHUE CHUCTEMBI XapaKTepHU3yeTCs
YHCIIOM pabOTOCTIOCOOHBIX 2JIEMEHTOB, 8 BAPHAHT- COYETAHUEM ITHX DJIEMEHTOB.

No 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. MaxoputapHasi cUCTEMa COCTOUT U3 IMSITH PaBHOHAJEKHBIX «TOJIOCYIOIIHUX» DJIEMEHTOB C

WHTCHCHUBHOCTSIMH OTKa30B A M aOCOJNIIOTHO HAJCKHOTO KBOpyMm-pene. OnpenenuTh CpeIHIor
HapaOOTKY JI0 0TKa3a CUCTEMbI U HHTEHCHBHOCTbD €€ 0TKa3a B MOMeHT Bpemenu 1000.

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

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

4. OTpa3uTh pe3ynbTaThl B 1Ta0OPATOPHOM OTUETE.

JladopaTopnasi padora Ne6
Tema: «CHHTE3 cHCTEM MHHHMAJILHOH CJI0KHOCTH C 3aIaHHON HAJEKHOCTHIO»
3aganue:

1. N3yunTh METOAMKY CUHTE3a CUCTEM MUHMMAJIbHOW CII0KHOCTH.
2. CKOHCTpYyUpOBaTh PE3EPBUPOBAHHYIO CHCTEMY MHUHHUMAJIBHOM CIIOXHOCTH CO CpeIHeu
C.C
HapaOOTKON HAa OTKA3 HE MEHEe 'H'H YacoB, MCIIONB3Ys IEMEHTHl ¢ MHTCHCHBHOCTSAMH OTKA30B
_ -1 _ -1, _ -1, _ -1 B -1
A,=0.008 uac A,=0.011 ac =, A;=0.009 vac =, A,=0.01 vac A;=0.012 yac .
Pexomen1yeMbIii TPUHIMT PEIISHUs 33191 « OT MPOCTOTO K CIOKHOMY.
No 1 2 3 4 5 6 7 8 9 10
Bap-Ta
tﬁ 170 175 180 185 190 195 173 178 182 192
3. CKOHCTpyupOBaTh M3 PaBHOHAJCKHBIX DJIEMEHTOB C WHTEHCHBHOCTHIO OTKa30B A uac’

PE3EPBUPOBAHHYIO CUCTEMY MUHUMAIIBHOM CIOXHOCTH CO CpeiHel HapaOOTKON Ha OTKa3 HE MEHee

C.C
iy uacoB. Ompemenmre YHCIO >IEMEHTOB N B PE3EPBUPOBAHHON CHCTEME H €€ CPEIHIOI
HapaOOTKy 10 OTKa3a.

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

te 310 200 1700 300 300 800 700 550 800 500

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

4. OTpa3uTh pe3yabTaThl B Ja00OPATOPHOM OTUETE.

JlabopaTopnasi paGora Ne7
Tema: «Omnpenesenue kKodpduuueHToB (PYHKUHMH) YYBCTBHUTEJILHOCTH IOKa3aTeJei
HA/IeKHOCTH CHCTEM»




3ananmue:
1. N3yunTh METOAMKY ONPEEICHNS YyBCTBUTEIIBHOCTEN ITOKA3aTENEeH HAIE)KHOCTEN CUCTEM.

2. HepesepBupoBaHHasi CHCTEMa COCTOUT U3 TPEX AJIEMEHTOB C MHTCHCUBHOCTSIMHU OTKa30B |, 2 |

b

A -1
3 4AC | Onpemenuts  pasMepHble ¥ Oe3pasMepHble  (QYHKIMM M KOS()(QUIMEHTHI
C.C
4yBCTBUTENFHOCTH TOKa3aTenei HanexHocth Po(t) u T T mo mokasarensm HameKHOCTH 31eMEHTOB
AL i=123. y y y
i Haiitn 3Hayenust (yHKUMiIi B MOMEHT BpEeMEHHM t,, paBHBIH cpelqHed HapaboTKe 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

5 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 pe3epBI/IpOBaHHOI\/'I CUCTCMBI C TpEMs HArpy’>KCHHBIMH 3JICMCHTAMH C HHTCHCUBHOCTIMH

A

A —
orkazop 1,'2yw 3 4dC (m.2). Omnpenenuth pa3MepHble U Oe3pa3MepHble (YHKIMH U

C.C
KO3((UIMEHTEl UyBCTBUTEILHOCTH TIOKasaTesneil HamexHoctH Pu(t) m fHIHmo mnokasaremsm
HaJIe)KHOCTH 3JIEMEHTOB.

4. OTpa3uTth pe3yJbTaThl B JJAOOPATOPHOM OTYETE.

Kpurtepun ouenxu: KonmuectBo 6amioB, KOTOpOE MOXKHO TOJNYYHTH 3a JaOOpaTOpHyrO padoTy,
MIPEJICTaBJICHO B Ta0II.

Texyuuii pedTHHT

JIa6. pabora bann

Nel 6-8

No2 7-8

No3 7-8

No4 8-8

No5 7-8

Ne6 5-8

Ne7 5-8
NTOI'O 36-56




MMWHOBPHAYKH POCCHUU
HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI HHCTUTYT ((uinan)
(dhenepalbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEKACHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIMOHAIBHBIN UCCIEI0OBATEIbCKUM TEXHOJOTMYECKHI YHUBEPCUTET)

Daxynvmem UngopmayuonHuix mexnonoui
Kageopa Ungopmayuonnvix cucmem u mexunonozuii

Hanpasnenue noarorosku: 27.03.04 YnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CucTeMBI U CpEeICTBA ABTOMATU3AIIMN TEXHOJIOTUYECKUX POLIECCOB

KoMIjieKT TeCTOBBIX 3aJaHU
110 JUCHUIIIIMHEC ((HaZ!e)KHOCTB, OProHOMHMKA U KAYECTBO CUCTEM YIIPABJICHUI)

Bapuant Nel

Yacrte 1. 3aganue ¢ BLIOOPOM HECKOJbLKHX BEPHBIX OTBETOB

U3 npednosiceHHbIX 6apuanmos omeemos abloepume HeCKOIbKO 6EPHbIX.
1.1 Kakue u3 mpuBeICHHBIX HIDKE MTOKa3aTeeid 0€30TKa3HOCTH  SIBJISIOTCS YMCIIOBBIMU?
1) ¢yHKIMS HaEKHOCTH;
2) (yHKIMSI HEHAIEKHOCTH;
3) cpennsist HapabOTKa 70 OTKa3a;
4) TUIOTHOCTH pacIpeeICHusI BpeMeHU 0€30TKa3HOU paboThI;
5) nucnepcus HapaOOTKH JI0 OTKa3a;
6) cpeaHee KBaJApaTHIECKOE OTKIIOHCHHE HApaOOTKH JI0 OTKAa3a;
7) HMHTEHCUBHOCTH OTKA30B;
8) ramma—pecypc;
9) raMMa-TIpOILIEHTHBII pecypc.
1.2. Kakume w3 mnpuBeNeHHBIX (YHKIIMOHAIBHBIX IIOKA3aTele HAJIC)KHOCTH SIBIISTIOTCS
WHTEHCUBHOCTHIO OTKA30B TEXHHUYECKOTO AJIEMEHTA U (PYHKIIUCH HATCHKHOCTH?

1y Qlt)=PT<t};



(=2l

3) dt -’
=04

Alt
Ty

1.3. Kakme w3 mnpuUBEACHHBIX HIDKE TIOKazareleld SBISAIOTCS  (DYHKIIMOHATBbHBIMU

MOKA3aTEISIMA PEMOHTOTPUTOTHOCTH?

1) BeposATHOCTH BOCCTaHOBIIEHUS ((DYHKITHS CBOEBPEMEHHOTO BOCCTAHOBJICHHS);

2) cpenHee BpeMsl BOCCTAHOBIICHUS,

3) BepOSTHOCTH HEBOCCTAHOBJICHUS;

4) nucnepcusi BpEMEHU BOCCTAHOBJICHMUS;

5) MIOTHOCTH BEPOSITHOCTU BOCCTAHOBIICHUS;

6) HMHTEHCHUBHOCTH BOCCTAHOBJICHUS,

7) cpenHee KBaJpaTHUECKOE OTKJIOHEHHE BPEMEHH BOCCTAHOBIICHUSI.

1.4. Tlokaxure BEpOATHOCTh BOCCTAHOBICHMS »3JeMeHTa ((QYHKUUIO CBOEBPEMEHHOIO
te
BOCCTAHOBJICHMSI) I MHTEHCUBHOCTh BOCCTAHOBJIEHHUS B MOMEHT BPEMEHHU ‘ MpHU YCIOBHH, YTO KO

3TOIro MOMCHTA BpeMeHI/I 3JICMCHT €11IC€ HE OTpeMOHTI/IpOBaH:
D Q[t*)=P|T*<t");
2) P(te):P{T%teJ”;
dQ(t°) .

t’)=———;
e

4)
1.5. ITlo kakuMm ¢opmynaM ciexyeT BBIYUCIATH KOI(D(UIMEHT TOTOBHOCTH IpHU

8
JKCIIOHEHLIMAJILHOM PACIPEIEICHUN CIIy4YalHbIX BeanyuH T u T ?
0

fexp(—)\t)dt

f exp[—)tt]dt+f exp|—pit/dt
1) 0 0

fexp(—pt]dt
0

f exp[—)\t]dHf exp|—pit/dt
2) 0 0
/A
3) 1/)\+1/IJ’
Uy
4) 1/A+1/IJ’



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

A

5) Ay’
r
6) A+

l.onpenenurensHsle,
2. nabopaTopHbIe,
3.3KCIUTyaTaliOHHbIE,
4.KOHTPOJIbHBIE.

1.6. UcnbITanus 371€MEHTOB Ha HAJI€KHOCTh 110 LIEJIEBOMY Ha3HAUEHUIO MO/Ipa3esisaioTcs Ha

1.7. OCHOBHBIMM IIOKa3aTCIsIMHU KauyeCTBa porpaMmMHOTO obOecrieucHUs IBIISIOTCS:

1.6p1cTpOCIiCTBHE,

2.CTOUMOCTb,

3.KOPPEKTHOCTb,

4 HaIeKHOCTb,

5.CII0KHOCTB,

6. yno6ctBo unTepdeiica monp3oBaTens.

1.8. Haubonee 3HaunMMbIMU (paKTOpaMH, OT KOTOPBIX 3aBUCUT YUCIIO OHIMOOK B MPUHITOM B
skcruryatauuto 110, ssisroTest:

JUTHHA TIPOTPaMMBI;
yno6cTBO uHTEep(erica moap30BaTENs;
Croco0 MpPOrpaMMHUPOBAHHS;

SI3BIK MIPOTPAMMHPOBAHUS;
KBaJIM(UKALMS IPOTPAMMHUCTOB;

cioxuocts 110.

1.9. ITokazarenn HaAEKHOCTU PE3EPBUPOBAHHON CHCTEMBI 3aBUCAT OT

1) cxembl pe3epBUPOBAHUS;
2) KpaTHOCTH pE3epBUPOBAHMS;
3) KoJIMuYeCTBa Pe3epBHBIX 3JIEMEHTOB;

4) pexxuma QyHKIMOHUPOBAHUS PE3EPBHBIX JIEMEHTOB.

Yacre I1. 3aganne ¢ BLIGOPOM 0THOT0 BEPHOI'0 0TBETA

U3 npeonosicennvix sapuanmos omeemos gvloepume mobko 00UH 6ePHbIL 8aAPUAHTI.

1)

2

N

3

N

5)

exp|—At);
exp -1t
exp(—)ttm) :

0] 27'[0 P 202

2.2. Jlma Kakoro M3 IMEPEYUCICHHBIX 3aKOHOB

2.1. Kakoe U3 yka3aHHbBIX pacIpelelIeHUl ABIsETCs pacnpenenesueM Pemnes?

pacnpeneneHus crpaBeaiuBa ¢GopMmyiia



exp(—)\tz) 9

1) BeiiOymia;
2) Penes;
3) DKCHOHEHIMAIBHOE;
4) HopmanbHoe;
5) ycedeHHOE HOpMaJIbHOE.
2.3.Ilo kakoW W3 TPHUBEICHHBIX (OPMYJT HAXOJUTCS IUIOTHOCTh BEPOSTHOCTH IS

HOPMAaJILHOT'O pacipeneneHus?

1 exp|—At;
2y Aexpl=At);
=]
exp ;
3) O\/— e
4) 2At.

8
2.4. J1ns kaKoro 3aKkoHa pacipe/ieleHNs BEPOSITHOCTEN HENIPEPBIBHOM ciyyaiiHOM BEJIMYMHBI T

te
u(te):—f( 6):p:const
CIpaBeIJIMBO COOTHOILICHHE P ( ) ?
1) HopmanbHoe;
2) Beiibyma;
3) Ilyaccona;
4) PaBHOMepHOE;
5) DKCHOHEHIHAIBHOE;
6) Penes.

2.5. YeMy paBHO 3HAUY€HHE OKCIIOHEHIMAJbHOM (YHKIUU HAIECKHOCTH B MOMEHT BpEMEHH

t=t =1/A?
-0.1,

5) A

2.6. Iokaxute Gopmyiy As BBIYUCICHUS HECMEIIEHHOW OIIEHKH TUCTIEPCUU HapaOOTKU 0

OTKasa..




-

rEPAU

5 N-1i3
N
LY
14 j
4) N-1 j=1
2.77. YxaxuTe HEBEpHYIO (opMyny Uil CpeaHed HapaOOTKM JI0 OTKasa Oe3bI30BITOYHON
CHUCTCMBI U3 M DJICMCHTOB C HHTCHCHUBHOCTAMMN OTKAa30B A - lltH
t ~m- )u
t o
2 H: m ;
C
3 t,_, - tH ‘m,

t‘”a
J‘e—mt
HO

2.8. [lo cpaBHEHMIO C HEHArpy>K€HHBIM («XOJIOJHBIM») pPE3€pBOM CpeaHssl HapaOoTKa N0
0TKa3a CUCTEMBI C OOJIETUEHHBIM («TEIUIBIMY) pE3ePBOM
1. MeHsblIIE,
2. bosplIe,
3. OIMHAKOBA.
2.9. IInan npoBeaenus sxkcriepumenTta [NRr] npegycmarpusaert:
1. ucnibitanue N 3JIEMEHTOB € 3aMEHON OTKa3aBILUX U 3aBEpUICHHE SKCIEPUMEHTA Mocie 0TKas3a r
JJIEMEHTOB,
2. ucnbiTauue N 351eMeHTOB 0€3 BOCCTAHOBJIGHMS OTKAa3aBIIMX W 3aBEpUICHHE SKCIEpPUMEHTa B
3alaHHBIA MOMEHT BpeMeHu T,
3. ucnpiTanue N 31eMeHTOB 0€3 BOCCTAHOBJIEHHS OTKA3aBILMX M 3aBEPIICHUE JKCIIEPUMEHTA B
3alaHHbIA MOMEHT BpeMeHu T,
4. ucnpiTanue N 3JIEMEHTOB C 3aMEHOM OTKa3aBIIMX M 3aBEpPILICHHE SKCIIEPUMEHTA B 3a/IaHHBIN
MOMEHT BpeMeHH T,
2.10. OcHoBHast 0COOEHHOCTH IMOKa3aTele HaIeKHOCTH MPOrPaMMHOIO OOECleYeHHs] B TOM, UTO
OHM 3aBUCHT OT
1) xBanudukauys NporpaMMUCTOB;

2) yncna omuooK;

3) noka3zaTenel HaJeKHOCTH TEXHUUECKUX CPEICTB aBTOMAaTU3aLMU.
2.11. Ilpu nccnenoBaHUM PEMOHTONPUTOAHOCTH TEXHUUYECKUX U IIPOrPAMMHO-TEXHUYECKUX CPEACTB
aBTOMAaTHU3alIMY [TOBEICHNE BPEMEHH BOCCTAHOBJIEHUS Hau00JIee YacTO OMUCHIBAIOT

1) HOpMaJIBHBIM paclpeieeHue;

2) paBHOMEPHBIM paCIIpeIEICHUEM;

3) 3KCIIOHEHIMAIBHBIM PACHpPEeICHUEM;

4) pactipenenenuemM BeiiOymna.

2.12. Texuuueckas cuctemMa TeM dS(pdexkTuBHEee, TeM BbIIE €€ HaJAKHOCTb U
PEMOHTONPUTOHOCTD, UeM Oinke Oe3pa3MepHbId KpUTepuil TeXHUYecKo 3(h(PEeKTUBHOCTH K



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

Yacrtp I11. 3aganue Ha yopsiioueHe 0TBETOB

Yemanosume coomeemcmeue medxcoy paspo3HeHHbIMU YACTAMU YMEEPHCOeHUs
3.1. YcTaHOBHTE COOTBETCTBUE MEXKY paclpesiesieHueM U QYHKIMeH HaJeKHOCTH:

1) pacnipenenenue Penes a) €Xp |—At]
2 2
) HOpMaJIbHOE pacIpeesieHe 5) €Xp (_ At )
3) pacnpenenenue BeitOya 1 ¢ _( —t P
H
— | exp dr
, oV2m —fw 20°
4) SKCIIOHEHLIUATILHOE paclpee/ieHue C t _( T—t )2
H
—— | exp|———|dr
F) oV 2 Tr 0 2 [0) 2
5) yceueHHOE HOpPMAJIbHOE pacIpe/iesieHIe 0 exp(— Atm)

3.2. YcTaHOBUTE COOTBETCTBUE MEXKAY PEKUMOM PE3EPBHUPOBAHUS U 3HAYEHHEM BpPEMEHHU
MPOCTOSI CUCTEMBI

1) HeHarpyKeHHBIN («XOJIOIHBII) a) MaJo
2) Harpy>KEeHHBIN («rOpsTInii») 0) BEJIMKO
3) o0er4yeHHbIN («TETUIBII) B) OTCYTCTBYET

3.3. YcraHOBHTE COOTBETCTBUE MEXIY CHCTEMON W (GopMyNoi Iuisl (YHKIMS HaIEKHOCTH
CUCTEMEL:

1) pe3epBupoBaHHas cCCTEMa U3 M JIEMEHTOB m
1= | [1-P,(t)).
a) j=1
2) Harpy>Ke€HHas CHCTeMa M3 M JIEMEHTOB ﬁ P (1)
At
j
0) Jj=1

3.4. YcTaHOBHTE COOTBETCTBHE MEXIY 3aBUCHUMOCTBHIO Pa3MEpHBIX (DYHKIMI 4YyBCTBUTEIHLHOCTH
CHCTEMbI OT HOMEpaA JIEMEHTA M BUJIOM CHCTEMBI:

1) pe3epBupoBaHHasI cUCTEMA a) He 3aBUCST OT HOMEpa HIEMEHTA
2) Hepe3epBUPOBAHHAs CUCTEMA 0) 3aBUCST OT HOMEpA IEMEHTa
Bapuant Ne2

Yacrte 1. 3aganue ¢ BLIOOPOM HECKOJbLKHX BEPHBIX OTBETOB

U3 npeonoosicennvix 6apuanmos omeemos gvlbepume HeCKOJIbKO 6EPHBIX.
1.1 Kakue w3 TpHUBEIEHHBIX HIDKE [OKa3zaTened  O0e30TKa3HOCTH SBJISAIOTCS
(byHKIMOHATBHBIMU?

1) ¢yHKIMS HaIEKHOCTH;

2) ¢yHKIMS HEHAIE)KHOCTH;

3) cpenHsst HapabOTKa 0 OTKa3a;

4) TIOTHOCTH paclpeneieHus BpeMeH! 0€30TKa3HOU paboThI;
5) naucnepcusi HApaOOTKHU 70 OTKAa3a;

6) cpeaHee KBaJpaTHUECKOE OTKIOHEHHE HAapaOOTKH /10 OTKAa3a;
7) WHTEHCUBHOCTBH OTKAa30B;



8) ramma—pecypc;
9) ramma-npoIEeHTHBIN pecypc.
1.2.  Tlokaxure BEpOSATHOCTb  (YHKIIHUIO
MHTEHCUBHOCTh BOCCTAHOBJICHHUS:

1) Q(te):Pl[Teqe};
y PEO)=P Tt

0l
*)=———;
e

4)

HCECBOCBPECMCHHOT'O

BOCCTAaHOBJICHHA

n

1.3. ITo kakuMm GopMyTamMm HaAXOJATCS CpeHEE BpeMsI BOCCTAHOBIICHHSI U TUCTIEPCHSI BPEMEHU

BOCCTAHOBJIEHUS ?

H 0

2) 0
0

[le-M[ef] () dee;

v

12

3) 0
T(tG—M[te])z £(¢) dt’
4 |0

1.4. Kakue u3 nepeyncieHHbIX 3aKOHOB paclpeIeeHNs SBIIIOTCS OAHONApaMEeTPUUECKUMU?

1 exp|—At);
2) exp(—AtZ);
3) exp(—)\tm);
1),
4 GFIQXP 20° d’
y —h—gz
. fEXp Tz) dr.

1.5. Tlo kakuMm ¢QopmysaM BBIYMCISAIOTCS OLEHKM HHTEHCUBHOCTH OTKa30B, (YHKLUHU

HEHAJISKHOCTH U BEPOSTHOCTH UCTIPABHOUM pabOTHI yieMeHTa?



N(t),

n N
N-N(t).
) N
ANIAt
3 N
AN/ At
5 Nlt)’

1.6.B cucreme ¢ HeHarpy>K€HHBIM PE3EPBOM
1. s7IeMeHTHI IeATCS HA OCHOBHBIE U PE3EPBHEIE,
2. IpH OTKa3e OJHOTO 3JIEMEHTa cHUcTeMa MPoAOKaeT GyHKIIMOHUPOBATD,
3.37IEMEHTHI HE JIEISATCSL HA OCHOBHBIE U PE3EPBHEIE,
4. uMeeTcsl KOHTPOJIbHOE U YIPABJISIOINIEE YCTPOUCTBO,
5. Ipu OTKa3e OAHOTO 3JIEMEHTA MPOUCXOJAUT OTKA3 CUCTEMBI.
1.7. Kakue u3 TPUBENCHHBIX HWXKE MOKa3aTeslell SBISIOTCS YKMCIOBBIMH IOKAa3aTeIISIMU
PEMOHTONPUTOJHOCTHU?

1) BepoSTHOCTH BOCCTAHOBJICHHUS,

2) cpenHee BpeMsl BOCCTAHOBIICHUS,

3) BepOSTHOCTH HEBOCCTAHOBJICHUS;

4) nucnepcusi BpEMEHU BOCCTAHOBJICHMUS;

5) MIOTHOCTH BEPOSITHOCTU BOCCTAHOBIICHUS;

6) HMHTEHCHUBHOCTH BOCCTAHOBJICHUS,

7) cpenHee KBaJpaTHUECKOE OTKJIOHEHHE BPEMEHH BOCCTAHOBIICHUSI.
1.8. OCHOBHBIMH MOKA3aTEIAMHU HAJICKHOCTH MIPOrPAMMHOTO 00eCTIeUeHHS ¥ OTACIBHON MPOrpaMMbl
SBIISIOTCS:

1) ¢yHKIHS HEHATEKHOCTH,

2) WHTEHCHUBHOCTH OTKAa30B;

3) QyHKUMS HAIEKHOCTH,

4) cpenssis HapaOOTKa Ha OTKa3;

5) MIOTHOCTH BEPOSTHOCTH OTKAa3a,;

6) Tamma-pecypc.

1.9. Tlpu aHanmu3e CIOXKHBIX AaBTOMAaTHU3UPOBAHHBIX CHCTEM B KAaueCTBE KpUTEPHUS
3¢ PeKTUBHOCTH OOBIYHO MPUHUMAIOT CIICTYIOIINE TIOKa3aTeIH:

1) TEXHUKO-PKOHOMUYECKUE;
2) SproOHOMHUYECKHUE;
3) TEeXHOJIOTUYECKHUE;
4) uaopManOHHEIE.

Yactp I1. 3axanye ¢ BLIOOPOM 0JHOI0 BEPHOI'0 0TBETA

U3 npeonoosicennvix eapuanmos omeemos gbioepume moabKo 00UH 8ePHbIL 6APUAHTI.
2.1. Kakoil u3 mnpuBeieHHBIX (YHKIMOHAIBHBIX IOKa3aTelde HaleKHOCTU SBISIOTCS
(GyHKIMEH HEHAIe)KHOCTH?

1y Qlt)=PT<t];
2) P(t):P{T>t},



n Y=
1 i 6
2 N—1j:1th
Lyt
3) N_ljzl j_ H ;
Lyt
4) Nj:l f_ H ;
1 N 8 /\621/2
S A
s \ gL
1 N 8 A821/2
-t
6)

2.3. Kakoe wu3 yKa3zaHHBIX pacnpeicicHui
pacnpenenenueM?

1 exp|—At);
2) EXP(—Atz);
) exp(-—ktm);
1 ¢ —(T—IH)Z .
N GM—LEXP 20" ar
I
G\/ﬁ{exp (202 ) dr.

SABJIACTCA

YCCUCHHBIM

HOpMAJIbHBIM

24. Jlns Kakoro M3 MEPEYUCICHHBIX 3aKOHOB paclpeseieHus crpaBeanuBa (opmyina



—t
H
—" |dr.

Beiibynna;
Penes;
OKCIIOHEHIIMAJIBHOE;
HopmansHoe;
YCEUEHHOE HOPMaJIbHOE.
5 [Tokaxurte popmyty AJis BEIUUCICHHS OLEHKU CPETHEr0 KBaAPATUYECKOTO OTKJIOHEHHUS:

Makakalds

1% 2
=D [t—t )
NE
N
L St
N
L St P
5 N—1j:1(f H

2.6.Ykaxure MpaBHUJIILHOC ONPCACIICHUC CUCTCMbI B TCOPUH HAICKHOCTU:

crcTeMa MOXKET OBbITh pa3Jie/ieHa Ha 4acTH;
cucTeMa COCTOMUT U3 OOJIBIIOrO YHUCIIA HJIEMEHTOB,;
crcTeMa COCTOMT U3 ABYX U OoJiee 3JIEMEHTOB;
crcTeMa COCTOHUT U3 HECKOJBKUX (IByX U 00Jiee) B3aUMOCBSI3aHHBIX 3JIEMEHTOB.
2 7. Kakas u3 npuBeIeHHbIX HIKE (OPMYJ JUIsl HHTEHCUBHOCTH OTKa3a HGpGSGpBI/IpOBaHHOI/I

P(t )—exp(—)\jt)), =L,..,m

L —

CUCTEMBI, COCTOSIICH U3 M 3JIEMEHTOB C (PYHKIMSIMH HAJC)KHOCTH
SIBJISIETCSI HEBEPHOM ?

A=A A+ +A

L.
5 A=A Ay A
AN=——""— ! ;
o m
JT12(t)
3. 0 =1
AC:L .
. t, t. t,

2.8. I1nan npoBenenus skcnepumenta [NVr| nmpeaycMarpuBaer:
1. ucnbitanue N 37€MEHTOB C 3aMEHOH OTKA3aBILUX M 3aBEPUICHUE YKCIEPUMEHTA MOCIIE OTKa3a I
3JIEMEHTOB,



2. ucnbiTanue N 3JIEMEHTOB 0€3 BOCCTAHOBJICHUS OTKAa3aBIIMX M 3aBCPUICHUC SKCIICPUMCHTA B

3a/IaHHBI MOMEHT BpeMeHH T,

3. ucneiTanre N 3JIEMEHTOB 0€3 BOCCTAHOBIICHHS OTKA3aBIIUX H 3aBCPUICHUC SKCIICPUMCHTA B

3a/IaHHBII MOMEHT BpeMeHH T,

4. ucnpiTanue N 3JIEMCHTOB C 3aMCHOM OTKAa3aBIIHX U 3aBCPHICHUC DKCIICPUMCHTA B 3aJIaHHBIN

MOMEHT BpeMeHH T,

2.9. I[JBI HNOBBIICHUA HAACKHOCTH JJICMCHTAa C OTKa3aMHM THIIA «O6p]:IB))

3aMBIKaHUEC» TPUMCHATIOT:

1. mapanienbHOE COEIMHEHUE PJIEMEHTOB,
2. TociiefoBaTeIbHOE COSTMHEHHE DIICMEHTOB,

3. napajjiCJIbHO-TTIOCICAOBATCIILHOC COCANHCHUC 3JICMCHTOB.

H «KOPOTKOC

2.10. HauOosnplee KOJIMYECTBO OIIMOOK HAKaIUIMBAeTCs B MPOTPAMMHOM OOECHEUeHUH K KOHILY

JTamna
1) pazpaboTka cnierupuKaImii;
2) npoextupoBanue [10;
3) KoAMpOBaHUS POTPaMM;

4) oTnagka OTAEIBHBIX IporpaMM Ha OBM;

5) otnanka Bcero I10;
6) AMHAMUYECKOE TeCTUPOBAHUE.

2.11. Cepuitnble TCA umeroT K03 PUIIMEHT TOTOBHOCTH, PaBHbII

1)0.5-0.7;
2)0.6-0.8;
3)0.7-0.9;
4)0.8-0.9.

2.12. Tlo CKOpPOCTH HU3MCHCHHUA MapaMCTPOB TCXHUYCCKUX

BO3HMKHOBEHHS OTKa3a OTKa3bl JENATCI Ha
1) BHE3AIHbIE U MMOCTETICHHBIE;
2) MOJHBIC ¥ YACTUIHBIC;
3) SIBHBIE U CKPBITHIE.

Yacrtp I11. 3aganue Ha ynopsiioueHne 0TBETOB

CpeacTs 10 MOMCHTA

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU YaACMAMU ymG@prCd@HZUZ

3.1. YcTaHOBHTE COOTBETCTBUE MEXKY MOKA3aTesIMH 0€30TKa3HOCTH U

bopmyamu:

1) craTucTUyeckast MFHTEeHCUBHOCTh OTKa3a

N(t)

a) N

2) craructuyeckast (pyHKIUS HaZe)KHOCTH N-—N(t)
60 N

3) cratuctuyeckas QyHKIHS HEHAIC)KHOCTH AN/ At
B) N

4) craTUCTUYECKas MJIOTHOCTh BEPOSTHOCTU OTKA30B AN/ At
r) N ( t)

3.2. YcTaHOBHUTE COOTBETCTBHE MCKAY PCKHUMOM PE3CPBUPOBAHUA W 3HAUCHUCM cpenHeﬁ

HapabOTKH 10 OTKa3a CUCTEMBI:

1) HeHarpy>KeHHBIN («XOJIOIHBIIN)

a) HU3Kas

2) Harpy>KeHHBIN («ropsuuii»)

0) HanOoJIbIIIAS

3) obOneryeHHbI («TETUIbII )

B) CpeAHsis

3.3. YcTaHOBHTE COOTBETCTBHE MCKAY BUAAMH OTKA30B U UX OIMMCAHHUEM:

1) 3aBUCHMBIE
OTKa3bl

a) He UCYe3aroT caMH 110 cebe, MOocie TaAKOro 0TKa3a 3JIEMEHT 3aMEHSIETCsl Ha
HOBBIN WJIM PEMOHTUPYETCS




2) He3aBUCHUMBIE 0) BBI3BaHbI pa3HBIMU MPUYMHAMH, TIPU 3TOM BEPOSTHOCTH OJHOBPEMEHHBIM
OTKAa3bl OTKa30B MpPEeHEOpEeKMUMO Maja

3) HEycTOMUUBBIE B) MOTYT CaMOIIPOM3BOJIBHO MCUY€3aTh, a 3aTEM BO3SHUKHYTh CHOBA, T.K. MX
OTKAa3bl IIPUYMHA HE YCTpaHEHA

I') BbI3BAHbBI OJJTHOW MIPUUUHOM

3.4. YcTaHOBHTE COOTBETCTBHE MCKAY pe3yJibTaTaMU IIPOBEACHNUA KOHTPOJIbHBIX HCHBIT&HPIIZ,

€CITi OCHOBHBIM KOHTPOJHPYEMBIM TIOKa3aTeJeM HaJEe)KHOCTH JIIEMEHTa SBISICTCS CPEIHSS
Hapa60TKa 70 OTKa3a:
1) >t a) mapTHUs 3JIEMEHTOB OTKIIOHSETCS KaK HeHaJIe)KHAs
f <tl3 0) HEOOXOIUMO HPOIOJIKUTh UCTIBITAHUS HAa PACHIMPEHHOM BHIOOpPKE
2) H 2JIEMEHTOB
t € [ta tﬁ ] B) MapTHUs 3JIEMEHTOB IPUHUMAETCS KaK HaJexKHast
3) H
Bapuant Ne3
Yacrs 1. 3aganne ¢ BbIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
U3 npeonosicenHbix 8apuanmos omeemos gbloepume HeCKOIbKO 6EPHBIX.
1.1. Kakvie W3 mpUBEeNEHHBIX HWKE IIOKA3aTeNe SBIAIOTCS YHCIOBBIMH ITOKa3aTeISIMH
PEMOHTOIIPUTOTHOCTH?
1) BepoATHOCTH BOCCTAHOBIICHUS;
2) cpenHee BpeMsi BOCCTaHOBJICHUS;
3) BepOSITHOCTh HEBOCCTAHOBJICHUS,
4) nucnepcus BpeMEHH BOCCTaHOBJICHUS,
5) TUIOTHOCTH BEPOSTHOCTH BOCCTAHOBIICHUS,
6) MHTEHCUBHOCTH BOCCTaHOBIICHUS;
7) cpemHee KBaIpaTHUECKOE OTKIIOHEHUE BPEMEHH BOCCTAHOBJICHHUS.
1.2. Kakue U3 nmepevynciIeHHbIX 3aKOHOB PACIPE/ICIICHUS SBISIOTCS IBYXITapAMETPHUECKIMU?
1y expl=At);
2,
2) €xp (_M ):
i)
3) EXP( :
[
\/_ f exp dr;
gy V2T 20°
2
O 1
H
—I eXp|l———— dr.
5) aV2m 20

1)

1.3. Tlo xako# hopmyJsie BEIYHCIAECTCS CpeaHsIs HapaOoTKa 10 OTKaza?

Tt fle) d;




1.4. Kakue u3 KOMIIJIEKCHBIX MTOKa3aTelel Ha/le)KHOCTH SBJISIOTCS (DYHKIIMOHATBHBIMU?

1) BepOSATHOCTH TOTO, YTO BJIEMEHT paboTOCTIOCO0EH B JIF000I MOMEHT BPEMEHHU t;

2) BEpOATHOCTh TOTO, YTO JIEMEHT pabOTOCHOCOOEH B «yJaJICHHBII» MOMEHT BPEMEHH t;

3) BEpOSITHOCTH TOTO, YTO AIEMEHT HEPAOOTOCIIOCOOEH B JIFOOOH MOMEHT BPEMEHH t;

4) BEpOATHOCTH TOTO, YTO JIEMEHT HEPaOOTOCIIOCOOEH B «YAAJICHHBII» MOMEHT BPEMEHH t;

5) nons BpeMeH:H 0€30TKazHOW pabOThI dJIEMEHTa OT OOmeld JIMTEIIBHOCTH €ro
SKCIUTyaTallHH;

6) OTHOIIICHUE CpEeIHEH HapaOOTKM JI0 OTKa3a K CyMME CpeIHEW HapaOOTKH 0 OTKa3a W
CpeIHEro BpeMEHH BOCCTaHOBIICHMUS,

7) OTHOIIIEHWE CPEAHEr0 BPEMEHH BOCCTAHOBJIICHHS K CyMMe CpelHel HapaOOTKH J0 OTKa3a
U CPEJIHEro BpEMEHH BOCCTAHOBIICHHS.

1.5. Ilo xakum ¢dopmynaMm cieayeT BBIYUCHATH  KOIPGUIUEHT MPOCTOS  MpH

8
9KCIIOHCHIIMAJIBHOM PACIPCACICHUN CHy‘I&fIHHX BenuuuH T u T ?

[ expl~ A/t
0

f exp(—)\t)dt+f exp|—pt|dt
1) 0 0

fexp(—pt]dt
0

f exp[—)\t]dt+f exp|— put/dt
2) 0 0
1/r
3) UA+1p’
g
gy A+11p’

A

5y Atp’
e
6) At

1.6. Cpemusiss HapaboTka [0 OTKaza O€3bI30BITOYHOM CHUCTEMBI W3 M 3JIEMEHTOB C

=1/t
HMHTCHCHUBHOCTAMHU OTKAa30B H paBHAa:



© 1

H™ m)\ ;
c tH
tH:E;
3 tH:tH'm;

c

tHzT e "M dt
0

1.7.B cucreme ¢ Harpy>KEHHBIM PE3€PBOM
1. a7IeMEeHTHI JIeSTCS HA OCHOBHBIE U PE3EPBHEIE,

2. IpH OTKa3€ OJHOT0 3JIEMEHTa cHcTeMa MPoAoKaeT GyHKIIMOHUPOBATD,
3.37IEMEHTHI HE JIEISATCS. HA OCHOBHBIE U PE3EPBHEIE,

4. nMeeTcsl KOHTPOJILHOE U YIPABJISIOLIEe YCTPOHCTBO,

5. IpH OTKa3€ OJITHOTO JIEMEHTA IPOUCXOIUT OTKA3 CUCTEMBI.

1.8. IIpocThie cucTeMsl pU OTKa3e dJIEMEHTa

1) TOITHOCTBIO TEPSIOT PaOOTOCIIOCOOHOCTS;

2) NpOIOJKAIOT BBHIMOIHITH CBOM (YHKIIMH, HO C MOHMKEHHOU 3(h(PEeKTUBHOCTHIO;

3) OPOIOIIKAIOT BBIMOJHATH CBOM (DYHKIIMH B ITOJIHOM 00BEME, €CIIM OTKA3aBIITUH 2JIEMEHT

3ape3epBUPOBaH.
1.9. Tlo xapakTepy ycTpaHEHHUs pa3iIMyaroT CIEIyIOIINE PAa3HOBUIHOCTH OTKA30B:

1) monHbIE;
2) yCTONYMBBIE;
3) yacTUYHBIC;
4) caMOyCTpaHSIOLINECS;
5) mepemexaroniuecs.

Yacrts I1. 3aianue ¢ BLIOOPOM 01HOT0 BEPHOI0 OTBETA

U3 npednosicenHblx 6apuanmos omeemos gvloepume moabko 00UH 8ePHbILL 6APUAHMI.
2.1. Tlo kakoil ¢opmylie OmpeAenseTcss HECMEIICHHAs OICHKA IUCIIEPCUU BPEMCHH
BOCCTAHOBJICHHS?

|,
NJZ tji

1. 1 v
, Tkl
1 e Al
_12 t_t )
3, =il



2.2. Kakoe 13 yKa3zaHHBIX paclipe/lelIeHuil sBisieTcs pacipeneneHiueM BeliOyna?

3 exp|—At);

expl- It

2)
3) eXp(_Mm);
(r t) |
4 GJ_IEXP 20° a
¢ jexp —_(T_tH)Z dr
5) ov2m 26" '

2.3. I[Jm KaKoTO W3 TIEPEUMCICHHBIX 3aKOHOB pachpeeeHusl crpaBeqinBa (opmyia

P(t)=e™",

6) BeiiOymna;
7) Penes;
8) DKCHOHEHIMAIBHOE;
9) HopwmanbHoe;
10) yceueHHOE HOpMaJIbHOE.
24.Ilo kakoW W3 TPHUBEICHHBIX (OPMYT HAXOJUTCS IUIOTHOCTh BEPOSTHOCTH IS
pacrnipenenenus Penest?

6) exp|—At;
7y Aexpl-At);
(t ]
$) oFeX 20> |
9 2it.

2.5. Iokaxkute hopMyiy 1Uisl BBIYUCICHHS OLICHKU CpeHeld HapaOOTKH J10 OTKa3a:

1 N

1)
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2.6. Kakoii 351eMeHT IPOCTOM CUCTEMBI HAa3bIBAETCSI OCHOBHBIM?

1. 0TKa3 KOTOPOro HE MPUBOJUT K OTKA3y CUCTEMBI;
2. OTKa3 KOTOPOTro HE MPUBOJIUT K OTKA3y CUCTEMBI, HO YXYJIIAEeT €€ HA/IeKHOCTb;
3. 0TKa3 KOTOPOTO MPUBOJUT K OTKa3y CUCTEMBI.
2.7. o xako#t popmyre ynoOHee Bcero HaXOAUTh HapabOTKy J0 OTKa3a Hepe3epBUPOBAHHOMN

Py(t)=exp(=A;t)], j=1, m,

CUCTEMBI, COCTOALIEH U3 M JIEMEHTOB C PYHKIHUIMU HAJICKHOCTH

tH:fPC(t)dt,
.0
tH:feXp —Z Atdt;
2. 0 =1
¢ 1
tH: m :
2.4,
3. j=1
¢ 1
tH:m—l.
z =
4. j=1 by

2.8. Cucrema ¢ MHIUBUAYaJIbHBIM PE3EPBOM IO CPABHEHUIO C CHUCTEMOW C TPYIIOBBIM
pe3epBoM

1) 6onee HanexKHa;
2) MEHee HaJIe)KHa;
3) OIMHAKOBBI 110 HAJIEKHOCTH.
2.9. I1nan npoBenenus sxkcnepumenta [NVT,] npexycmarpuBaer:
1. ucnipiTanue N 37IEMEHTOB C 3aMEHOM OTKa3aBIIUX U 3aBEpIICHHUE SKCIIEPUMEHTa MOCIe 0TKas3a r
3JIEMEHTOB,
2. ucnpiTanue N 31eMEHTOB 0€3 BOCCTAHOBJICHHUS OTKA3aBIIMX M 3aBEpIICHUE JKCIIEPUMEHTa B
3a/IaHHBI MOMEHT BpeMeHu T,
3. ucnpiTanue N 31eMEHTOB 0€3 BOCCTAHOBJICHUS OTKA3aBIIMX M 3aBEpIICHUE JKCIIEPUMEHTa B
3a/IaHHBI MOMEHT BpeMeHu T,
4. ucnipiTanue N 3JIEMEHTOB C 3aMEHOI OTKa3aBIIMX M 3aBEpIICHHE SKCIIEPUMEHTA B 3a/IaHHBIH
MOMEHT BpeMeHH T,.
2.10. CoxHble CUCTEMBI IIPU OTKA3€ JIEMEHTA
1) TOJTHOCTBIO TEPSIOT PAOOTOCIIOCOOHOCTS;



2) NpOJOJIKAIOT BBIMOJIHATH CBOM (DYHKIIMHU, HO C MOHWKEHHOM 3()(h)eKTUBHOCTHIO;
3) NpOoIOIKAIOT BBHIMOIHITH CBOM (YHKIIMH B IIOJIHOM 00BbEME, €CIIM OTKA3aBIIUI 3JIEMEHT

3ape3epBUPOBaH.
2.11. HopmanbsHoe pacnpeeneHie NpUMEHUMO JUIsl ONMCAaHUS MOJIOKUTEIbHBIX HApaOOTOK Ha OTKa3

TOJIBKO B CIIy4asiX, KOrjaa
<
1) t, <20,
= J—
2) t,=(2-3)o
3) t <30
2.12. Ilpu >KCTIOHEHIIMAIBHOM pachpeelieHH HapaboTOK KaKJ0ro 3JeMEHTa JI0 OTKa3a HapaboTKa
BCEHN PE3EPBUPOBAHHON CHUCTEMBI

1) Takke UMEeT SKCIOHECHIIMAIIBHOE pacIpeiesieHue;
2) He UMEEeT SKCIIOHEHIINATILHOE pacmpe/iesieHue.

2

Yacrp I11. 3aganue Ha ynopsiioyeHne 0TBETOB

Yemanosume coomeemcmeue Meofcdy PA3PO3HERHbIMU HacmAMU ym6€p9f€d€H1/l}l
3.1. YcTaHOBUTE COOTBETCTBHE MCKAY BUAOM PACTIPCACICHUEM M KOJIMYCCTBOM IMIapaMETPOB:

1) pacpenencuue Penes a) OHOMAPAMETPUIECKOe

2) HOpMaJIbHOE pacIipesieJIeHHUe 0) IByXIapaMeTpUIecKoe

3) pacnpenencuue BeiOya

4) SKCIIOHEHIIUATILHOE pacnpeesieHue

5) ycedyeHHOe HOPMAJIbHOE PACIIPE/ICICHHE

3.2. YCTaHOBUTE COOTBETCTBHE MEX]Y JIOKAJIbHBIMA TEXHUYECKUMU CHCTEMAMH C
PAaBHOHAJCKHBIMH SJIEMEHTAMU C JKCIIOHEHIIMATIBHBIM paclpeiesieHueM HapaOOTKU 70 OTKaza H
3HaYeHHEM cpeHel HapaOOTKH 10 OTKa3a CUCTEMBI:
1) ¢ 2 Harpy>kKeHHBIMHU dJIEMEHTAMU

a) t:w11.83t,,

2) ¢ TpynIoBbIM (0OIIMM) Harpy>KEHHBIM Pe3epBOM 5) t ~o.016t,

3)c MHAMBUYaTIbHBIM (pa3/ieiabHbIM) PE3EPBOM

B) t2=0.75 t,

4) ¢ 3 Harpy’>KeHHBIMH DJIEMEHTaMHU t .=1.5¢t,
r) H

3.3.YcTaHOBUTE COOTBETCTBHE MEXK/Ly CUCTEMOM M €€ CTPYKTYPHOM HAJEKHOCTHOM CXEMO:

1) HepezepBUpOBaHHAS CHCTEMA a) 1 )
A b
_ 1 3 4
2) pe3epBUpOBaHHAs CUCTEMA 0)
b
é_ 1 [ 2 | _eee_] j e M | o
6)




B
) | 1 |
a | | o2 ||
AO— XX —e 5
| m I

3.4. VYcraHOBUTE COOTBETCTBHE MEXKIY pPEKHMaMU pE3EPBUPOBAHMS U IOKA3aTEISIMU
Ka4yecTBa PEe3ePBUPOBAHHOM CUCTEMBI:

1) Harpy>KeHHBIN pe3epB a) SKCIUTyaTallMOHHbIE 3aTPAThl CPEIHHE
2) 00JIeTYCHHBIN PE3epB 0) cpenHsist HapabOTKa 10 OTKa3a HauOOJIbIIas
3) Harpy>keHHbIN pe3epB B) BpEMsl IPOCTOSI OTCYTCTBYET

T') OKCILTyaTaIl[MOHHbIE 3aTPAThI BEIUKH
1) K03 OUIMEHT TOTOBHOCTH HU3KUN

€) CpeaHsist HapaOOoTKa JI0 OTKa3a CPEeIHss
) SKCILTyaTaIl[MOHHbIE 3aTPaThl MaJIbie
3) KO3 GUITMEHT TOTOBHOCTH CPETHUIN

1) cpelHsisi HapaOOTKa JI0 0TKa3a HU3Kas
K) KOO GUIIMEHT TOTOBHOCTH OOJIBIION
J1) BpeMsi IPOCTOsI MaJIo

M) BpeMs [IPOCTOsI BEJIUKO

Bapuant Ne4
Yacrte 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHBIX OTBETOB

U3 npednoiceHHblX 8apuanmos omeemos evibepume HeCKOaIbKO GEPHbIX.
1.1. Kakue 3akoHBI pacrpejesieHus BEpPOSATHOCTEH HauOoJyiee MIMPOKO MPUMEHSIOTCS s
ONMCaHUs MOBEJACHUS CIIy4yallHON BeIU4HUHbI 17

2) HOpMAaJIbHBIN;

3) Ilyaccona;

4) PaBHOMEpHBIIi;

5) ycCedeHHBII HOpMaJbHBII;

6) morapuMHUYECKH HOPMAaTbHBIN;

7) SKCTIOHEHIHAbHBIH;

8) Beiibymna;

9) Penes;

10) JIannaca;

11) GMHOMWHAIBHBIH.

1.2. Insa Kakux 3aKOHOB paclpeeNieHus XapaKTepHbI rpadyKu, IPUBEICHHBIC HA PUCYHKAX

1,27

1) Beiibymia;

2) Penes;

3) DOKCHOHEHIHAIBHOE;

4) HopwmaibHoe;

5) ycedeHHOEe HOpMaJIbHOE.

YAV R



N

Puc.1. 3aBucumoctu P(t), f(t),A(t) Puc.2. 3aBucumoctu P(t), f(t)
1.3. Kakne n3 KOMIUIEKCHBIX ITOKa3aTelled HaeKHOCTH SIBIISTFOTCS YHCIOBEIMHU?

1)BEepOSTHOCTH TOTO, UTO JIEMEHT PaboTOCIIOCOOEH B 110001 MOMEHT BpEMEHH t;
2)BEpOSATHOCTH TOT'0, YTO IEMEHT PpabOTOCIIOCOOEH B «yJAJIEHHBII» MOMEHT BPEMEHHU

3)BEpPOSITHOCTH TOT'O, UTO 3JIEMEHT HEPAOOTOCIIOCOOEH B JII000H MOMEHT BpEMEHH t;
4)BEepOSATHOCTH TOTO, YTO D3JEMEHT HEpabOTOCIOCOOEH B «yJaJICHHBII» MOMEHT

BpEMEHU t;

S)nons BpeMeHH O€30TKa3HOW pabOThI dJeMEeHTa OT OOIIed IUTEeTHHOCTH €ro

OKCILTyaTaluu,

n

6)OTHOI_HCHI/I€ CpGI[HCfI Hapa6OTKI/I A0 OTKa3a K CyMMC CpeI[Heﬁ Hapa6OTKI/I J0 OTKa3sa
CpE€AHETO0 BpEMEHU BOCCTAHOBJICHU A,
7)OTHOH.ICHI/I€ CpCAHCTO BPEMCHHU BOCCTAHOBJICHUA K CYMMC cpe,uHeﬁ Hapa60TKI/I 0

0TKa3a 1 CPEeTHEr0 BPEMEHH BOCCTAHOBJICHUSI.
1.4. Kakas cuctema Ha3bIBaeTCs MPOCTOU?

—_—

DA

1.

—_ W N =

1.

coJiepaKaliiasi He00IbIIOE KOJINYECTBO FIIEMEHTOB;

JUIsL KOTOPOM JIETKO MOCTPOUTH CTPYKTYPHYIO HaIE)KHOCTHYIO CXEMY;

JUIsL KOTOPOM MOXKHO BBECTH (POpPMalIM30BaHHBIE MOHATHS «pPabOTOCHIOCOOHOCTHY U
«OTKa3;

MOBEICHHE KOTOPOM MOXHO OINHUCaTh TaKUMU K€ (QYHKIHMOHAIbHBIMU M YHCIOBBIMU

Pj(t),Qj(t),fj(t),)\j(t),tHj,sz,tyj j=1,...,m
noxKa3saTcjisiMnu . KakK u JJIA

JJIEMEHTA.
5. Kaxoii anieMeHT npocToil CUCTeMbI Ha3bIBaeTCsl U30BITOYHBIM (PE3EPBHBIM)?

OTKa3 KOTOPOTO BBI3bIBAET OTKA3 BCEW CUCTEMBI;

0TKa3 KOTOPOTO HE BJIHIET Ha pa0OTOCIIOCOOHOCTh CHCTEMBI;

OTKa3 KOTOPOr0 HE MPUBOJIUT K OTKa3y CHUCTEMBI;

OTKa3 KOTOPOTO HE NPUBOJMUT K OTKA3y CUCTEMBI, HO YXYILIAET €€ HAIE)KHOCTD.

6. Kakas cTpykTypHas  HAQJEKHOCTHas CXeMa [pUMEHMMa JJii  OINUCAHUs

Hepe3epBUPOBAHHOM (0€3bI130BITOYHOI) CUCTEMBI U3 M 3JIEMEHTOB C OTKa3aMU TUIa 0OpBIB?

a)

AOC—

(N S S TN O S A A I
2 6)

vee —O0 g — 1 2

J ] A b
.r‘n. H _ | 3 4

B)



1.7. Jlna nporpaMMHO-TEXHUUYECKUX CPEACTB aBTOMATU3ALIMK AKTYaJIbHBIMU SIBJISIFOTCSI:
1) mokazaTenu 10ATOBEYHOCTH,
2) nmoka3zaTeiau peMOHTONPUTOJHOCTH;
3) mokazaTenu 0€30TKa3HOCTH;
4) moka3zaTeiau COXpaHsieMOCTH.
1.8. [IpoaoIKUTENIBHOCTh TTEPHUOAa HOPMATBHOMN AKCIUTYaTAIlMU 3aBUCHT OT
1) cpoxa ciryObI 2JIEMEHTOB;
2) HEIOCTaTKOB MOHTa)Ka, HAJIAKH;
3) HapyuieHU# Npu TPaHCTIOPTUPOBKE;
4) yCIOBHIA SKCIUTyaTaIUH.
1.9. Ilo npuurHe BOZHUKHOBEHUS PA3IUYaIOT CJIEIYIOINE PA3HOBUIHOCTH OTKA30B:
1) KOHCTPYKTUBHBIE;
2) yCTONUUBBIE;
3) yacTu4HbIE;
4) Ipou3BOJICTBEHHBIE;
5) sKcIUTyaTalMOHHBIE.

Yactp I1. 3axanye ¢ BLIOOPOM 0HOI0 BEPHOI'0 OTBETA

U3 npeodnosicennvix sapuanmos omeemos gvloepume mobKo 00UH 6ePHbIlL 8APUAHTI.
2.1. lns Kakoro M3 TMEpPEYMCICHHBIX 3aKOHOB paclpeseieHus crpaBeanuBa (opmyna

t (4 \2
1 f exp M dr
OV2TT -~ 20° 9

1)BeiibOymna;

2) Penes;

3) 9KCITOHEHINATBHOE;

4) HOpMaJbHOE;

5) ycedeHHOe HOpMaJIbHOE.
2.2.Ilo kakoW W3 NPHUBEICHHBIX (OPMYJT HAXOJUTCS IUIOTHOCTh BEPOSTHOCTH IS

9KCITOHCHIIMATBLHOTO PACIpeIeICHUsI?
1 exp|—At;
2) Aexpl—At);
2
1| 15|
3) a\V2n 26 |

4) 21t
2.3. Tlo xakoii ¢Qopmyne ymoOHee BBIYMCIATH TaMMa-pecypc Ui SKCIOHCHIHAIBHOTO
0<P <1
pacnpeeneHus Ipy 3aJlaHHoM y o ?
P — e_At .
1
— 1,
2) Py—Ae ;
t :—ln(Py)/)\;

3)



" t,=—t,In[P|.

2.4. Tlo kakoi (opmyrne He clemyeT BBIYUCIATH KOX(P(UIUEHT ONEpPaTUBHON TOTOBHOCTH,
€CJIM ciydaiiHas BennunHa T pacnpeaeneHa HeAKCIOHEHIHAIBHO?
D K, (ty,t)=K [ty exp(—t/t,|;

KOZ(tO’t):t—He.EXp(_t/tH);

ot

H
K[ty t)= )\—exp( At
3) +i
2.5. Ilo xakum (I)OpMynaM BBIUUCIIIETCS  OlleHKa Ko3(dduuumenrta mpocros 1O
8

(L

rae N — 4YHCIO OTKa30B 9JICMCHTOB, Y-

2)

ttjjl N,

9KCIICPUMCHTAJIbHBIM  JTaHHBIM ]
MOMEHTHI OTKa3a U BOCCTAHOBJICHHUA?

1 j=1 =

2) j=1 = J=1

3) V=1

4 V=1 =1

2.6. Kakoe wu3 TpHUBEIACHHBIX ONpPEIEICHUN dJIEMEHTa B TEPMOJUHAMUKE SIBISETCS
MPaBUWIbHBIM?

1. 3JEMEHT HeIeIMM Ha YacTH;
2. DSIEMEHT MPEACTaBISET €IUHOE LIE0e;
3. DJIEMEHT MpEeJCTaBISET €AMHOE 1IeJI0e TSl JaHHOM 3a71a4u;
4. >IIEMEHT €CTh 4acThb CUCTEMBI.
2.7.Ilo xakoii ¢dopMysie HaxoaWTCs (DYHKIUS HAJACKHOCTH HEPE3CPBUPOBAHHON CHCTEMBEI,



COCTOSIIICH U3 M AJIEMEHTOB C (PYHKIMSIMH HAJICKHOCTH

Pc(t)zpl(t)'Pz(t)-...'Pm(t):f[lPj(t);

P.(t)=1-]][1-P/(t)).

2. j=1
2.8. C yBenu4eHHEM YHCIIa PE3EPBHBIX JIEMEHTOB HAOIIOAACTCSI

1. cHmkeHne 3pHEKTUBHOCTH PE3ePBUPOBAHUS CUCTEMBI,

2. yBenudeHue 3PHEeKTUBHOCTH PE3EPBUPOBAHMS CUCTEMBI,

3. oTcyTCTBHE NU3MEHEHHS (P (HEKTUBHOCTH PE3CPBUPOBAHUS CUCTEMBI.
2.9. Jlnist 6e3bI130bITOYHON CUCTEMBI pa3MepHBIC (DYHKIIMH 9yBCTBUTEIBHOCTH

1) He 3aBUCAT OT HOMEpa JIEMEHTA;

2) 3aBUCAT OT HOMEpaA AJIEMEHTA.
2.10. YTpara paboTOoCIOCOOHOCTH O3HAYAET

1) otkas;
2) HeWCNpaBHOCTb.

2.11. Ilpm aBTOMATH3allMM OTBETCTBEHHBIX MPOLECCOB, B YAaCTHOCTH MOTEHIIMAIBHO OMAaCHBIX
TEXHOJIOTUYECKUX MPOIIECCOB, CTPEMSTCS OOECIEeYUTh B OCHOBHOM 32 CYET HOYTH MTHOBEHHOTO
BOCCTaHOBJICHUS KOA(DPHUITUEHT TOTOBHOCTH, PABHBIN

1) 0.75-0.8;

2) 0.95-0.98;

3) 0.8-0.9;

4) 0.85-0.95.
2.12. IIpu >KCTIIOHEHLIMAIBHOM pacHpeeNeHM HapabOTOK Ka)kJoro 3JeMEHTa JI0 OTKa3a HapaboTkKa
BCEIl HEPE3EPBUPOBAHHON CHCTEMBI

1) Takke UMeeT SKCIOHEHIIMAIIbHOE pacpeiesiCHUE;

2) He UMeeT HKCIIOHEHIINAIbHOE paclpeiesicHHe.

Yacrts I11. 3aganue Ha ynopsiioyeHe 0TBETOB

Yemanoeume coomeemcemeue medxncoy paspo3sHeHHbIMU YACMAMU YIMBEPHCOCHUs

3.1. VYcraHOBUTE COOTBETCTBHE MEXIYy PEKUMOM pE3EPBUPOBAHHMS W 3HAYECHUEM
K02 (UIIMEHTa TOTOBHOCTH CUCTEMBI:

1) HeHarpyXEHHBIN («XOJIOTHBIN)) a) CpeTHui
2) Harpy>KeHHBIN («ropsuuii») 0) HauMEHbIIUN
3) o0JsIer4eHHBIN («TETUIBIIN) B) OOJILHOM

3.2.YCTaHOBUTE COOTBETCTBHE MEXAY KOMIUIEKCHBIM IIOKa3aTelieM HaJIeKHOCTH u
bopmynamu:

1) koapurment mpocrost i 6

2) k03 PUIHEHT TOTOBHOCTH i




3.3. VYcraHOBHUTE COOTBETCTBHE MEXAY pEXKUMaMH pE3EpPBUPOBAHUSA IPOIPAMMHOIO
o0ecrneyeHts U UX ONUCAHUEM:

1) BpemeHHoe

a) 3aKJII0YaeTCs B IyOJIMPOBAHUU UCXO/IHBIX TAHHBIX X€X, MIPOTOHE
IPOrPaMMHOTO 00ECTICUCHHS C U TOCJICAYIOIIEM aHAJIN3e Pe3yIbTaTOB

2) nadopMalmoOHHOE

0) 3aKITI0YAeTCs B PEHICHUH 33]]a4H C OJJUHAKOBBIMU MCXOIHBIMU JaHHBIMHU
Ha JIByX MPOTPAMMHBIX 00€CTIEYCHHSIX U TOCIEAYIONIEM aHaIn3e
pe3yJIbTaTOB

3) nporpamMmHoOe

B) 3aKJIFOYAETCS B PEIICHUH 33/1a41 C OJJUHAKOBBIMU UCXOJIHBIMU JTAHHBIMHU
Ha 1ByX OBM nByMs HE3aBUCUMO HAlIMCAaHHBIMHU IPOIPAMMHBIMH
o0ecreyeHus MU | MOCIIEAYIOIEM aHaJIN3e pe3yIbTaToB

4) mporpaMMHO-
TEXHUYECKOE

T') 3aKJIF0YAETCSl B IPOrOHE MPOTrpaMMHOI0 00€CIeYeHHsI ¢ OIMHAKOBBIMU
MCXOJIHBIMU JJAHHBIMH M MOCJEAYIONIEM aHAJIM3€ Pe3yJIbTaTOB

3.4.YcraHOBUTE COOTBETCTBUE MeEXAy TMoka3aTeneM d()(PEeKTUBHOCTH pe3epBUPOBAHUS
Ma)KOPUTAPHOM CUCTEMbI U YUCJIOM €€ 3JIEMEHTOB:

1) mpu t<t, (P(to )=0.5)

a) BBCICHHUC «T'OJIOCYIOIHUX» 3JIEMCHTOB B MAXKOPUTAPHYIO CUCTEMY HE
N3MCHIACT €€ HAACKHOCTD

2) mpu t>t, (P(to )=0.5)

6) BBCACHHUC «T'OJIOCYIOIINUX» 3JICMCHTOB B MAXKOPUTAPHYIO CUCTEMY
TTOBBIIIACT €€ HAACKHOCTD

6) BBCACHHUC «T'OJIOCYIOIINUX» 3JICMCHTOB B MAXKOPUTAPHYIO CUCTEMY
CHIDKACT €€ HAJJC)KHOCTD

Kpurtepun ouenku

HpI/I OIICHKC PC3YJIbTATOB BBIITOJHCHUSA TCCTOBBIX 3aJlaHuil B paMKax JUCHUTIIIINHBI ((Haﬂe)KHOCTB,
OpProHOMHKA KW KA4YCCTBO CHCTEM VYVIIPABJICHUA) HCIOJIB3YCTCA peﬁTHHFOBaﬂ cucrema. CoriracHo

TEK

peiiTMHTOBOI cHCTeMe OlleHKa pe3ylbTaToB TECTHUPOBaHHs (GOpMHUpYeT Tekymmii peiitmar R
MaxkcumanbHOe 3HaueHue oleHKU paBHO 4 6. TecT cuntaercs NpoilIeHHBIM, €CJIU CTYAEHT MOy

3a HEro He MeHee — 3 0.

Kputepuu ouieHKH npeacTaBieHbl B Ta0JI.

Kpurepun oneHkn TecTUpOBaHUS KonunuyectBo 0a/10B
Yacrts 1. 3aganue ¢ BBIOOPOM HECKOIBKUX BEPHBIX OTBETOB 0-1
UYacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-2
UYacts I1I. 3aganue Ha ynopsiioueHUe OTBETOB 0-1
UTOI'O 0-4




	Критерии оценки: Количество баллов, которое можно получить за лабораторную работу, представлено в табл.
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