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«Teopua naoexcrnocmuy, 1 kypc

Kon, manpasienue
> TP 09.04.01, MadopmaTrka u BEIYUCIUTETbHAS TEXHUKA

MOJITOTOBKH
HanpasnenHocts Nudopmanmonnoe u mporpaMMHoOe oOecrieueHre
(mpoduip) aBTOMAaTH3UPOBAHHBIX CHUCTEM
dopma 00yueHus Ounas
ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MHGOPMALIUU U
Kadenpa-pazpaborumnk
yTIpaBJICHUS
ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MHPOPMALIUU U
Brimyckaromas kadeapa
yIpaBIeHUs

Tunoevie 3a0anus 011 KOHMPOJILHOU PAOOMBbL:

1. Ha ucnertanue Obuto mocrarinero 500 ogHoTumHBIX Jamil. 3a nepBeie 3000 u oTkazano4(
nami, a 3a uarepsai Bpemenu 3000...4000 g oTtkazano emie 25 Jamil.

2. TpeOyetcs onpeneanuTb BEPOATHOCTh 0€30TKa3HON paboThl U BEpOSITHOCTH oTKa3a 3a 3000 u.
4000 9 paGoThl. BRUUCIUTH MIOTHOCTh M MHTEHCUBHOCTH OTKA30B AJIEKTPOHHBIX JIAMIT B
npomexytke Bpemeru 3000...4000 u.

3. Ha ucneitanue nocrapneno 400 uznenwmii. 3a 3000 1 orkazano 200 u3menuii, 3a crieayonme
100 u otkazano eme 100 m3genuit (puc. 1.14). Onpenenuts P(3000), P(3KO0O), P(3050),
P(3050), M3050). t=0 (23000 4. A1=1004 . t No=400 n(t)=200 n(At)=100 Ne,-=200 Ne...=100 _

4. B TedyeHue HEKOTOPOrO MeEpUOJia BPEMEHH IPOU3BOAMIOCH HalIIofeHue 3a paboToit
paZMoIOKAlMOHHONW CTAaHLIMU. 3a BeCch NEepuoja HaOM0JAeHHUS OBbLIO 3aperucTpupoBaHo 15
oTka3oB. Jlo Hauasa HaOmroAeHUs cTaHUus npopaboTana 258 4, K KOHIYy HaOIIOfeHUs
HapaOoTka cTaHuM coctaBuia 1233 u. TpeOyercst onpenenuTh CPEelHIO HapaOOTKy Ha
OTKa3.

5. TlpoBomunochk HaOmOAeHHE 3a PabOTON TpeX HK3EMIUIIPOB OJHOTHUITHOM ammaparypbl. 3a
nepuoJ HaOmro1eH!s ObLI0 3a(MKCUPOBAHO 110 IEPBOMY IK3EMIUIAPY annaparypsl 6 0TKa3os,
110 BTOpOMY U TpeTheMy - Il u 8 oTka3oB coorBeTcTBeHHO. HapaboTka mepBoro sk3emisipa
coctaBuia 181 4, Broporo - 329 u u Tperbero 245 4. Tpebyercs onpenenuTb HapabOTKY
anmnapaTypsl Ha OTKas.

6. U3 maptum, B kotopoii 30 neraneit 6e3 nedexra u 5 ¢ Aegexrom, OepyT Hayaady 3 AeTaH.
OrnpenenuTh BEpOSTHOCTH TOTO, UTO, IO KpailHeH Mepe, oHa AeTallb OyaeT 0e3 nedexra.
IIpu yBenuueHun HanpsHKEHUS B /1B pa3a MOXKET MPOU30MTH pa3pblB AIEKTPUUECKON LIENU
BCJIE/ICTBHE BbIXO/Ia U3 CTPOS OJHOTO U3 TPEX MOCIEI0BATEIbHO COEAMHEHHBIX AJIEMEHTOB
COOTBETCTBEHHO ¢ BeposiTHOCcTAMH 0,3, 0,4 1 0,6. OnipenenuTs BEPOSTHOCTD TOTO, YTO IpU
3TOM He OyzeT pa3pbiBa 1enu. Kak n3MeHuTCs HcKoMas BEpOSITHOCTh, €CIIU He OyeT
MEepPBOTO AJIEMEHTa?

7. OnpenenuTs BEPOSTHOCTH TOTO, YTO BRIOpaHHOE HayAauy U3/eNue sIBISeTCs IEPBOCOPTHBIM,
€CITM U3BECTHO, UTO 4% BCcel MpOoAYKIUH - Opak, a 75% He OpakOBaHHBIX U3AETHMA
YIOBJIETBOPSIOT TPEOOBaHUAM IEPBOTO COPTA.

8. BeposTHOCTH HACTYIUIEHUS COOBITHS B KaX/1I0M ONbITE 0JMHaKoBa U paBHa 0,2. ONbITHI
MIPOBOSTCS MOCIE0BATENBHO 10 HACTYIIEHUS COOBITUA. OMpeneanTh BEpOSITHOCTh TOTO,
YTO NPUAETCSA IPOBOJUTH YETBEPTHIN OIIBIT.

9. Ilpu NpOEKTHUPOBAHUHU CUCTEMBI MPEAIONATACTCS, YTO CIOKHOCTh €€ He JJOJDKHA MPEBBIIIATh
Nc = 2500 snemenToB. Heo6xoaumo ipu o0CykieHnn poekTa TeXHUIecKoro 3aaaHus
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OTIPEJICNINTh, MOXKET JI OBITh CIIPOCKTHPOBAHA CHCTEMA, K KOTOPOH MPEIbsIBICHO
TpedboBanue Tcpe- = 120 u.

B cucreme 2500 s51eMeHTOB U BEpOATHOCTH 0€30TKa3HOW pabOTHI ¢ B TeUeHUH | 1
cocraBisieT 98%. [Ipeanonaraercs, yTo Bce 3JIEMEHTHI paBHO Haj&xHbIe. Tpedyercs
BBIUUCIIUTH CPEIHIOI0 HApaOOTKY JI0 IEPBOT0 OTKa3a CUCTEMBI 1 HHTEHCUBHOCTH OTKA30B
3JIEMEHTOB.

Cucrtema COCTOUT M3 MATH MPUOOPOB, BEPOSATHOCTH UCIIPABHOM pabOTHI KOTOPHIX B TEUCHHE
100 1 paBubI p,=0,9996; p°2=059.998; p,‘=0,9996; p4=0,999; 105 =- 0,9998. TpebyeTcs
OIIPEAEIUTh INIOTHOCTh paclpeeieHus HapaOOTKHU 0 0TKa3a CUCTEMbI B MOMEHT BPEMEHU
=100 u.

Kakas u3 cucrem 31eKTpocHa0KeH!s, YKa3aHHBIX 3aJaue To, 0oJiee Ha/IexkKHa, €CITU
MHTEHCHUBHOCTH OTKAa30B T€HEPATOPOB HE 3aBUCUT OT MOUTHOCTH M paBHa Ne3. 10°5 1/4.

JIBe akKyMyIsTOpHBIC OaTapen padoTalT Ha OJIHY HAarpy3Ky. IHTEHCHBHOCTh OTKa30B
ka0l u3 Hux >= 0,4 - 105 1/4. I1pu noBpexaeHun (0TKa3ze) oHOM U3 OaTapeit
WHTEHCUBHOCTh OTKA30B MCIPABHOM BO3PACTACT BCIIEACTBHE 00JIEe TSIKEIBIX YCIOBUN
pabotsl u paBHa XK,- = 0,9 < 10" 1/4. HeoOxoaumo HailTH cpeHee BpeMsi 0€30TKa3HOM
pabOThI CUCTEMBI.

Cxema pacyera HaJJe)KHOCTH M3JCIHs IPUBEICHA HA pUCYHKE. BeposTHOCTh O€30TKa3HOi
paboTeI HEpe3epBUpPOBaHHOTO ycTpoiicTBa B TeueHue t = 300 1 paBHa 0,74. Pe3eps
HEHarpy>XeHHbI ¥ MHTCHCUBHOCTh OTKa30B yCTpoicTB. HeoOX01uMo HalTH ero
BEPOATHOCTb U Cpe/iHee BpeMsl 0€30TKa3HON padOoThI.

J1J1s TOBBILICHUS HAJIEKHOCTH AUOABI AYOIUPOBAHBI IyTEM UX MapauieIbHOTO COeINHEHUSI.
W3BecTHBI crieayrolue nanuble: A, - HHTEHCUBHOCTb OTKa30B JH0Ja; A,- - HHTEHCUBHOCTD
OTKa30B UCIPABHOTO ANOJa IMOCJIIC BOSBHUKHOBCHUA OTKa3a TUIla 06prBa B OJTHOM U3 IIBYX
JTMOJIOB; (9 BEPOSITHOCTh TOT'O, YTO BOSHUKIIUK OTKa3 MoAa OyleT 0TKa30M THUII-a OOPHIBA;
t — BpeMs HENmpepBIBHON pabOTHI 1yOIUpOBaHHOM cxeMbl. Tpebyercs momyduTs hopMyIny
JUTSL BEPOSITHOCTH 0€30TKa3HOH paboThl cucteMbl P.(t) u cpeHell HapaOOTKH JI0 OTKa3a
cucremsl T,

OOBscHUTE TIPOIEAYPY MPOBEACHUS UCTILITAHUN HA HAJIEKHOCTh C UCIIOIh30BaHHEM
MOCJIeI0BATEIILHOTO aHAJTN3a.

Onpenenuts MPOJOIKUTEILHOCTh UCIIBITAHUH 17151 00heKTOB, obnamgarommx T0O = 1000 u
MIPH YCIIOBUH, YTO BEPOSITHOCTh OTKa3a OOBEKTA 32 BpeMs UCIIBITaHUS JOJDKHA OBITH HE
menbire 0,9.

Omnpenenuts 4yuciio 00bekToB N I UCIIBITAHUHN, €CTTH U3BecTHO, 4To 0o(1) 100 v,
pacmpenenenue To ~- HOpManbHOE, JOTycTUMast omnoka 20 4, BEpOATHOCTH TOTO, YTO
ommoOka onpeaeneHus TO He BoIiaeT 3a JlomycTHMBIE TPAaHUIIBI, TOJKHA OBITH HE MEHBIIIE
0,96.

Ornpenenuts NpoAOIHKUTEIBHOCTD UCTIBITAHUHN, KOTOPBIE JTIOJKHBI TOJATBEPIUTH C
JIOBEpUTENIBbHOUN BeposATHOCTHIO 0,9, uTo To He Hrke 500 4, eciii YnCIIO UCTIBITYEMBIX
00bekTOB paBHoO 10.

Tunoewie 60RPOCHL K 3auemy.

KakoBbl mpUYnHBI TOSIBIEHUS TPOOIEMbI HAIEKHOCTH?

Kakue 3akoHOMEpPHOCTH U3y4aeT TEOpUsl HAJECKHOCTH?

OCHOBBI TEOPUH HAZIEKHOCTH, OCHOBBI TECOPUHU CUCTEM M CHCTEMHOT'O aHAIN3A.
MexrocynapcrBeHHbli cranaapt «Han€xHOCTh B TeXHUKE. TEPMUHBI U OIIPENEICHUS.
Hcrounnku uHGOpMannu, He0OOX0AUMBIE Il TPOPECCHOHATBHOM NEATETbHOCTH.
Hay4Hple TPUHIMIIBI M1 METOABI MCCIEAOBAHNI IIPA PACUETE U aHAIM3E HANEKHOCTH
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UH(POPMALIMOHHBIX CUCTEM, MOJIEH HAICKHOCTH, €AMHUYHbIE U KOMILJICKCHBIE TIOKA3aTeNN
HaaEKHOCTH.

ITonstne «HanexxHOCTBY.

[ToHsATHS «O€30TKA3HOCTBY, «HCIIPaBHAs Pab0OTay, «pabOTOCIIOCOOHOCTY, «OTKa3»,
«TIOBPEXICHUS».

[ToHsATHE «PEMOHTONPUTOTHOCTDY, «BOCCTAHABINBAEMbIE OOBEKTBI», «PEMOHTHPYEMbIE
OOBEKTHI.

[ToHsITHE «JIOJITOBEUHOCTDY, «IIPENEIBHOE COCTOSTHUE.

[TonsTne «HapaboTKa», «HapabOTKa 10 0TKa3a», «PECYPCH», «CPOK CITYKOBI».

[ToHsITHE «COXPAHAEMOCTb.

Knaccugukanus oTkazos.

[Toxazarenu 6€30TKa3HOCTH.

IToxazarenu JOJIrOBEYHOCTH.

IToxazarenu peMOHTOIPUTOJHOCTH.

BepositHOCTh 0€30TKa3HOW PabOTHI M BEPOSITHOCTH OTKA3a.

Cpennsis HapaboTKa 10 OTKa3a, CpeHssl HapabOoTKa Ha 0TKa3, raMMa-IIPOLIeHTHas HapaboTka
J10 OTKa3a.

M HTEHCUBHOCTH OTKAa30B U I1apaMeTp IOTOKA OTKa30B.

KomnuiekcHble moka3aTenn HaJeKHOCTH.

3aBUCHUMOCTB MEXIY BEPOSITHOCTHIO 0€30TKa3HOM pabOThI M CpeIHEH HapaOOTKOM 10 OTKa3a.
CBsI3b MEX/1y BEPOSATHOCTBIO O€30TKa3HOM pabOThl U MHTEHCUBHOCTBIO OTKAa30B.

CBs13b MEX/1y BEpPOSITHOCTBIO 0€30TKa3HOIM pabOThl, UHTEHCUBHOCTBIO U CpeIHEN
HapabOTKOM 70 OTKa3a.

bunomunanbHoe pacupenenenue u pactpeneienue [lyaccona.

OKCIIOHEHIIMAJIBHOE pacipeseneHue, pacupeaeneHue Beitbynna u Panes.

HopManbHoe 1 yce4eHHOE HOPMAJIBHOE PaCIPEIEIICHHUS.

IIpocrenmnii MOTOK OTKa30B H BOCCTAHOBJICHUS.

ITonsTe 0 MapKoBCKOM IpoLiecce.

[Tpoueccsl rudenu u pa3MHokeHus. Y paBHeHust Koamoroposa-Uenmena.

HayuHple IpUHLIMIIBI M1 METOMBI MCCIIEA0BAHUIN IIPU PACUETE U aHAIMU3E HAIEKHOCTH
MH(OPMALIMOHHBIX CUCTEM.

Knaccudukanust pakropoB, BIUAIONINX HA HAEKHOCTD.

KoHcTpykTUBHBIE (haKTOPBI, BIUSIONINE HA HAAEKHOCTD.

[TpousBoacTBEHHBIE (TEXHOIOTNYECKUE) (DAKTOPBI, BIMSIONINE HA HA/IEKHOCTb.
OKcITyaTallMOHHbIE (DaKTOPBI, BIUAIONIUE HAa HAJIEKHOCTb.

Knaccudukanus MeTo10B pacueTa CUCTEM Ha Ha1EKHOCTbD.

Pac4ér Han€KHOCTH TP OCHOBHOM COEIMHEHUH JIEMEHTOB B CUCTEME.

[Topsinok pacyera HaJE)KHOCTH CUCTEM.

Knaccudukanus MeTo10B pe3epBUPOBAHUS CUCTEM.

CrpykTypHOe, HH(OpMAIIMOHHOE, (PYHKIIMOHAIBHOE PE3EPBUPOBAHHUE CHCTEM.
Pe3epBupoBanue cuctem 1o cnoco0y BKIOYEHHS pe3epBa.

KpaTtHOCTh pe3epBrpoBaHUs.

Pe3epBrpoBaHue CUCTEM IO peXUMY pabOThI pe3epBa.

Pacuér HagéxHocTu rpu 00111eM pe3epBUPOBAHUH.

Pacuér HanéxHOCTH NpU pa3ieIbHOM PE3EPBUPOBAHUY.

Pacuér HagéxHOCTH ITPU pe3epBUPOBAHUHU € APOOHOM KPAaTHOCTHIO.

OcobeHHoCTH pacuéra HaJEKHOCTHU CIIOKHBIX CUCTEM.

Pacuer pyHKIIMOHABHOM HAIEKHOCTH CUCTEM.

VICTOYHUKH ¥ IPUUMHBI U3MEHEHUSI HAYaJIbHBIX TapaMeTPOB OOBEKTOB.

O6mas cxema (GOpMHUPOBAHUS OCTENIEHHOTO 0TKa3a 00BEKTA.

Cxema u nuHelHas MoJiesb OPMHUPOBAHUS IIOCTENIEHHOIO OTKAa3a.

Monenb HaIe)KHOCTH 00BEKTA C HCIIOJIb30BAaHHEM OJJTHOMEPHBIX XapaKTEPUCTUK CIydalHBIX
IIPOLIECCOB.

XapakTepuCcTUKa MOJETH «HArpy3Ka- HecyIasi CloCOOHOCTbY

Mogenb HaJIe)KHOCTH «Harpy3Ka- Hecymias CiocOOHOCTh)» MPU HECTALMOHAPHOM XapaKTepe



HEeCyIel CITOCOOHOCTH.
54, MeToabl IOBBIIEHUS HANEKHOCTH.



