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MOJITOTOBKHU
HampasienHoctb Nudopmanmonnoe u nporpaMMHoe oOecrieueHue

(mpoduib) WHTEJUIEKTYyalbHbIX U aBTOMATU3UPOBAHHBIX CHCTEM
dopma o0yueHus OuHas

ABTOMAaTHU3UPOBAHHBIX CUCTEM 00paOOTKH MHGOPMALIUU U

Kagenpa-paspadoruuk yTIPaBICHUS

ABTOMAaTU3UPOBAHHBIX CUCTEM 00paOOTKK MHGOPMALIUU U

Brimyckatromas kadeapa
yIpaBJICHHSI

Tunoewie 3a0anus 013 KOHMPOJIbHOU padomol:

1. Ha wucnerranune 6put0 moctaBiero 500 ogHotunHbIX Jamm. 3a nepsbie 3000 9 oTkazano4(
namrl, a 3a uarepsai BpeMmenu 3000...4000 u otkazaso eie 25 namil.

2. TpebyeTcs onpeaenuTh BEPOSITHOCTh 0€30TKa3HOM paboOThl U BEPOSATHOCTH OTKa3a 3a 3000 u.
4000 4y paboThl. BHIYMCINUTH IUIOTHOCTh U MHTEHCUBHOCTH OTKAa30B 3JIEKTPOHHBIX JIAMII B
npoMexyTtke Bpemenu 3000...4000 u.

3. Ha ucneitanue nocrarneno 400 uznenuit. 3a 3000 1 orkazano 200 u3aenwmid, 3a cieayonme
100 4 otkazano eme 100 m3penuit (puc. 1.14). Onpenenuts P(3000), P(3F00), P(3050),
P(3050), M3050). t=0 (23000 9. A1=1004 . t No=400 n(t)=200 n(At)=100 Ne,-=200 Ne...=100

4. B TedyeHHWe HEKOTOPOro MEpHOJAa BPEMEHH IPOU3BOAMIOCH HaOIIOAEHHE 3a paboTol
PaaMOIOKAIIMOHHONW CTaHLIMU. 3a BeChb NEpHUOA HaOMIOJeHUs ObLIO 3aperucTpupoBaHo 15
oTka3oB. Jlo Hauama HaOMIOAEHUs CTaHLUS NpopaboTtasa 258 4, K KOHIy HaOIrOJEeHUS
HapaOoTka cTaHIuM coctaBuia 1233 4. TpeOyeTcs omnpeaenuTh CpelHIO HapaOOTKy Ha
OTKa3.

5. TlpoBommnochk HaOMOACHHWE 32 PabOTOM TpeX AK3EMIUISIPOB OJHOTHITHOM ammapaTypbl. 3a
nepuoJ Halmo1eHus ObUI0 3a(pUKCHUPOBAHO T10 NIEPBOMY IK3EMILIAPY anmnaparypsl 6 0TKa30B,
0 BTOpoMy U TpeTheMy - Il u 8 oTka3oB cooTBeTcTBeHHO. HapaboTka mepBoro sk3emiuisipa
coctaBmia 181 4, Broporo - 329 u u tpersero 245 4. Tpebyercsa onpenenuTs HapabOTKY
anmnapaTypbl Ha OTKa3.

6. U3 maptum, B kotopoit 30 netaneii 6e3 nedexra u 5 ¢ gedexrom, OepyT HayAady 3 AeTai.
OrnpenenuTth BEpOSTHOCTH TOTO, YTO, TI0 KpallHeW Mepe, OJTHa JeTanb OyaeT 0e3 nedekra.
IIpu yBennueHnn HaNpsHKEHUS B /1B pa3a MOKET POU30UTH Pa3pbIB AIEKTPUUECKON LIENTN
BCJIE/ICTBHE BBIXO/Ia U3 CTPOS OJHOTO U3 TPEX MOCIIEI0BATEIbHO COEAMHEHHBIX AIIEMEHTOB
COOTBETCTBEHHO ¢ BeposAsTHOCTAMH 0,3, 0,4 n 0,6. OnpenenuTs BEPOSTHOCTD TOTO, YTO IPU
3TOM He OyzeT pa3pbiBa 1enu. Kak n3MeHuTCs HICKOMasi BEpOSITHOCTh, €CIIU He Oy 1eT
MEepBOTO AJIeMeHTa?

7. OnpenenuTs BEPOSTHOCTh TOTO, YTO BEIOpaHHOE HayJauy M3ene SBISETCS IEPBOCOPTHHIM,
€CIIM U3BECTHO, 4TO 4% Bcell mpoayKUuu - Opak, a 75% He OpakoBaHHBIX U3ENUI
YAOBIIETBOPSAIOT TPeOOBaHUSIM IEPBOT0O COPTA.

8. BeposATHOCTH HACTYIIJICHUSI COOBITHS B KaXKIOM OIBITE OAMHAKOBa U paBHA 0,2. ONBITHI
IIPOBOJIATCS MTOCIIEI0BATENBHO 10 HACTYIIEHUs COOBITHS. OnpeenuTb BEpOATHOCTh TOTO,
YTO NPUAETCSA IPOBOJUTH YETBEPTHINA OIIBIT.

9. Ilpu npOoEeKTUPOBAHUYU CUCTEMBI MPEAINOIATAETCS, YTO CIOKHOCTh €€ HE JJOJKHA MPEBBIIIATh
Nc = 2500 snemenToB. Heo6xomumo nipu o0Cyk1eHNH mpoekTa TeXHYecKoro 3a1anus
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OTIPEJICIUTh, MOKET JIM OBITH CIIPOEKTHPOBAHA CHCTEMA, K KOTOPOI MPEIbIBICHO
tpeboBanue Tepe- = 120 u.

B cucreme 2500 351eMEHTOB U BEPOATHOCTh 0€30TKa3HOM paboThI €€ B TeueHuu 1 u
coctaiisieT 98%. [Ipennonaraercs, 4To Bce 37€MEHTHI paBHO HaAEKHbIE. Tpebdyercs
BBIUUCIIUTH CPEIHIOI0 HApaOOTKY 10 IEPBOTO OTKAa3a CHCTEMBI 1 HHTEHCUBHOCTH OTKa30B
3JIEMEHTOB.

CucrteMa COCTOUT M3 IATH MPUOOPOB, BEPOSTHOCTH UCIIPABHOM PabOTHI KOTOPHIX B TEUCHHE
100 4 paBubl p,=0,9996; p°2=059.998; p,‘=0,9996; p4=0,999; 105 =- 0,9998. TpedyeTcs
OTIPEIENIUTH TUIOTHOCTh pactpeesieHHss HapaOOTKH JI0 OTKa3a CHCTEMBI B MOMEHT BPEMEHHU
=100 4.

Kakas u3 cucreM 31eKTpOCHa0KEHUs, yKa3aHHBIX 3aJa4e To, 00Jiee HaJleKHa, eClln
MHTEHCUBHOCTh OTKA30B '€HEPATOPOB HE 3aBUCUT OT MOIIHOCTHU U paBHa Ne3. 10°5 1/u.

JIBe akKyMyJISITOpHBIE OaTapen paboTaloT Ha OJIHY HArpy3Ky. IHTEHCHBHOCTH OTKa30B
Kaxa0# u3 Hux >= 0,4 - 10°5 1/4. I1pu noBpexxaenun (oTkase) oaHOM nu3 6arapeit
WHTEHCUBHOCTBH OTKA30B MCIIPABHOM BO3pACTAET BCIIEACTBUE 00JIEe TSKEIBIX YCIOBHUMA
pabotsl u paBHa XK,- = 0,9 < 10" 1/4. Heo6xoaumo HaiiTu cpeaHee BpeMsi 6€30TKa3HON
paboTHI CUCTEMBI.

Cxema pacyera HaJIe)KHOCTHU M3/€JHs IPUBEJICHA HA pUCYHKE. BeposTHOCTh 6€30TKa3HOM
paboThl Hepe3epBUpOBaHHOTO ycTpoiicTBa B TeueHue t = 300 u pasHa 0,74. Peseps
HEHarpy>KeHHbIH 1 UHTEHCUBHOCTb OTKa30B ycTpoicTB. Heo6xoaumo HaiiTu ero
BEpPOSITHOCTH M CpeIHEE BpeMsi O€30TKa3HOM paboTHI.

JU1st TOBBILLICHUS HA/IEKHOCTH JHOABI Ty OJIMPOBaHBI ITyTEM MX MapallieIbHOIO COSAUHEHHUS.
W3BecTHBI crieAyronye AaHHble: A, - HHTEHCUBHOCTb OTKa30B AM0/1a; A,- - HHTEHCUBHOCTh
OTKa30B UCIIPaBHOI'O IM0/1a TIOCJIe BO3SHUKHOBEHHsI 0TKa3a THUIIAa OOpbIBAa B OJTHOM U3 JIBYX
JIMOJI0B; (0 BEPOSTHOCTh TOTO, YTO BO3HUKIIMKA OTKa3 1uoja OyJIeT OTKa30M THII-a OOpbIBa;
t — BpeMs HENPepPBIBHOW PabOTHI JyOIMPOBAHHOM cXeMbl. Tpedyercs moryduTs GopMyIry
JUIsL BEPOSITHOCTU O€30TKa3HOM paboThl cuctemsl P, (t) u cpenHeit HapaOOTKH 10 OTKa3a
cucremsl T,

OO0BsicHUTE TIPOLIeTyPY TPOBEICHMS UCTIBITAHUA HAa HAJIEKHOCTh C UCTIOJIB30BAHHEM
MOCJIEI0BATENILHOTO aHAJIU3A.

OrnpenenuTth NPOIOHKUTEIBHOCTD UCTIBITAaHUH 11 00beKTOB, o0namaronux T0 = 1000 4
MIPH YCJIOBUH, YTO BEPOSTHOCTh OTKa3a OOBEKTA 32 BPEMsI UCIIBITAHUS JOJDKHA OBITh HE
menbie 0,9.

Omnpenenuts 9uciio 00bekToB N AJIs UCIIBITAHUH, €clT U3BecTHO, 4To o(1) 100 v,
pacmipenenenue To ~- HOpManbHOE, JomycTUMast ormroka 20 4, BEpOATHOCTh TOTO, YTO
omm6Oka ornpeneneHus TO He BoIiineT 3a JlonmycTUMBIE TPaHUIIBI, TOJKHA OBITH HE MEHBIIIE
0,96.

Ornpeaenurs NPoJA0IKUTEIBHOCTD UCTIBITAHUHN, KOTOPBIE JTOJKHBI TIOITBEPIUTH C
JOBepUTENIbHOU BEPOSITHOCTHIO 0,9, uTo To He Hike 500 4, eciii YUCIIO UCTIBITYEMBIX
00bexToB paBHo 10.

Tunoesvie 60NPOCHL K 3auemy.
KakoBbI IpUYHHBI MOSIBICHUS TPOOJIEMBI HAIEKHOCTH?
Kaxkne 3aKk0OHOMEpHOCTH U3y4aeT TeOpUs HAJEKHOCTH?
OCHOBBI TEOPUH HAZIEKHOCTH, OCHOBBI TEOPUHU CUCTEM U CUCTEMHOT'O aHAJIN3a.
MexrocynapcTBeHHbIN cTanaapT «Han€xHOCTh B TeXHUKE. TEpMUHBI U ONIPENEIICHUD).
Hcrounnku uHGpopMannu, HeoOX0AUMBIE I TPOPeCcCHOHATbHOM e TeTbHOCTH.
HayuHble IpUHIAIIBI 1 METOIBI UCCIIEIOBAHUMN IIPU PACUETE U aHAIM3E HALEKHOCTH
MH(QOPMALMOHHBIX CUCTEM, MOJIENIN HAJIe)KHOCTH, €IMHIUYHBIE M KOMIUIEKCHBIE TIOKA3aTEIH
HaJEXKHOCTH.
ITonsTue «HanexxHOCTBY.
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[TonsiTHs «O6€30TKA3HOCTHY, «HCTpaBHAs pab0Tay, «pabOTOCTIOCOOHOCTHY, «OTKa3y,
«TIOBPEXICHUS.

[TonsiTHE «PEMOHTOIIPUTOTHOCTHY, «BOCCTAHABINBAEMbIE OOBEKTHI», KPEMOHTHPYEMbIE
OOBEKTHIY.

[ToHsITHE «JIONTOBEYHOCTDHY, IIPEAETBHOE COCTOSHUEY.

[Tonsitue «HapaboTKa», «HapabOTKa 10 OTKA3a», KPECYPCH, «CPOK CITYKOBD».
[ToHsITHE «COXPAHAEMOCTbHY.

Knaccudukanus oTka3os.

[Toka3zarenu 6€30TKa3HOCTH.

IToka3zaTenu 1OJITOBEYHOCTH.

ITokxazaTenu peMOHTOIPUTOJHOCTH.

BepostHOCTE 06€30TKa3HON pabOTHI M BEPOSITHOCTH OTKA3a.

Cpennsist HapabOTKa 70 0TKa3a, CpeAHssl HapaOOTKa Ha 0TKa3, raMMa-TIpOIIeHTHas HapaOoTKa
J10 OTKa3a.

HMHTEeHCUBHOCTH OTKA30B U MapaMeTp OTOKa OTKa30B.

Kom1uiekcHble oKa3aTeNny HaJeKHOCTH.

3aBHUCHMOCTBH MEXY BEpOSTHOCTBIO 0€30TKa3HOM padOThI M CPeHEHN HApaOOTKOM 10 OTKa3a.
CBsi3b MKy BEPOSTHOCTHIO 0€30TKA3HOM pabOThl U MHTEHCUBHOCTHIO OTKA30B.
CBsI13b MEX/1y BEpOSTHOCTBIO O€30TKa3HOM PabOThl, YHTEHCUBHOCTBIO M CpPEIHEH
HapaOOTKOM 710 OTKa3a.

bunomuansHOe pacnpenencnue u pacnpeaenenue Ilyaccona.

DKCMOHEHIIMAIBHOE pacipeiesienne, pacnpenenenue BeitOymia u Panest.
HopmanbsHoe 1 yceueHHOE HOpMaJIbHOE PacIpeieICHHUS.

IIpocreiimnii MOTOK OTKa30B H BOCCTAHOBJICHUS.

[TousiTe 0 MapkoBCKOM Tpo1iecce.

[Tponeccer rubenu u pazmHoxkeHus. Y paBHenus Konmmoroposa-Uenmena.

HayuHble pUHIMIBI K METOABI UCCIIEIOBAHUI MTPU PACUETE U AHAITM3E HAJIEKHOCTH
UH(POPMALIMOHHBIX CUCTEM.

Knaccudukanus ¢pakTopoB, BIUSIOMNUX Ha HAAEKHOCTb.

KoHncTpykTuBHBIE (PaKTOPHI, BAUSIONINE HA HAIEKHOCTb.

[Ipou3BoacTBEHHBIE (TEXHOIOTHUECKUE) (haKTOPHI, BIUSIOUINE HA HAJIS)KHOCTb.
DKcmtyaTalluoHHbIe (DaKTOPBI, BIUSAIONINE HA HAIEKHOCTb.

Knaccugukaius MeTo/10B pacueTa CUCTEM Ha HaJAEKHOCTb.

Pacuét Hag&KXHOCTH TP OCHOBHOM COEJIMHEHUU 3JIEMEHTOB B CUCTEME.

[Topsinok pacyeTa HaJEKHOCTH CUCTEM.

Knaccudukanus MeTo10B pe3epBHpPOBAHNUS CHCTEM.

CrtpykTypHOE, HHPOpPMAIIMOHHOE, (PYHKIIMOHAIEHOE PEe3ePBUPOBAHNE CUCTEM.
PesepBupoBanue cucteM Mo crocody BKIIOUEHUS pe3epBa.

KpartHoCTh pe3epBupoBaHus.

PesepBupoBaHue cucTeM 1o pexxuMy paboThl pe3epsa.

Pacuér nagé&xaoctu mpu o0I1eM pe3epBUPOBAHHUH.

Pacuér HanéXHOCTH MTPU pa3AeIbHOM PE3EPBUPOBAHUMN.

Pacuér HanéxHocTH npu pe3epBUPOBaHUM € APOOHOIN KPATHOCTHIO.

OcoOeHnHocTH pacuéra HaIEKHOCTHU CII0KHBIX CHCTEM.

Pacuer ¢pyHKIIMOHATBHON HAJIEKHOCTH CUCTEM.

HcTOYyHUKY ¥ TPUYMHBI U3MEHEHUS HauaJIbHBIX MTapaMeTpOB O0BEKTOB.

O6mas cxema (OpMUPOBAHUS TIOCTENIEHHOTO 0TKa3a OOBEKTA.

Cxema u TuHeHas MOJIeNTb OPMHUPOBAHUS TIOCTETIEHHOTO OTKAa3a.

Monenb HaJIe)KHOCTH 00BEKTa C UCIOJIb30BAHUEM OJTHOMEPHBIX XapaKTEPUCTUK CITydalHBIX
IIPOLIECCOB.

XapakTepHucTuKa MOJIENU «HArpy3Ka- HeCyIasi CoCOOHOCTb

Monenb HaIe)KHOCTH «HArpy3Ka- Hecylasi CliocOOHOCThY MPU HECTAIIHOHAPHOM XapaKTepe
HECyIel ClTOCOOHOCTH.

MeTobl TOBBIIIEHUS HAJIEKHOCTH.



