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TIOJITOTOBKH

HamnpaBneHHOCTB HNHu(popmanoHHOE U TPOrpaMMHOE 0OecTieueHre
(mpoduip) aBTOMAaTH3UPOBAHHBIX CUCTEM

dopma 00yueHus Ounas

ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MHGOPMALIUU U

Kadenpa-pazpadborunk S —

ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MHPOPMALIUU U

Brimyckaromniag kadbeapa
Y m (benp yIpaBJICHUS

Tunoevie 3a0anus 0131 KOHMPOJILHOU PAOOMBbL:

1. Ha ucnertanue Obuto mocrarinerHo 500 ogHoTumHBIX Jamil. 3a nepBbie 3000 u oTkazano4(
nami, a 3a uarepsai Bpemenu 3000...4000 g oTrkazano emie 25 Jamil.

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

3. Ha ucneitanue nocrapneno 400 uznenwmii. 3a 3000 1 orkazano 200 u3menuii, 3a cieayonme
100 u ortkazano eme 100 w3menmii (puc. 1.14). Onpenenuts P(3000), P(3FO0), P(3050),
P(3050), M3050). t=0 (23000 u. A1=1004 . t No=400 n(t)=200 n(At)=100 Ne,-=200 Ne...=100

4. B TedeHune HEKOTOPOro MepHoJia BPEMEHH MPOU3BOAWIOCH HAOIIOACHHE 3a paboToil
paZMoIOKAlMOHHONW CTAaHLIMU. 3a BeCh NEepuoj HaOM0JAeHHUS ObLIO 3aperucTpupoBaHo 15
oTka3oB. Jlo Hauasa HaOmroAeHUs CTaHUUs HpopaboTana 258 4, K KOHIYy HaOIIO[eHUs
HapaOoTka cTaHuM coctaBuia 1233 4. TpeOyercs onpeaenuTh CPElHIO HapaOOTKy Ha
OTKa3.

5. TlpoBomunochk HaOmOAeHUE 3a PabOTON TpeX HK3EMIUIIPOB OJHOTHUITHOM ammaparypbl. 3a
nepuoJ HaOmro1eHus ObLI0 3a(MKCUPOBAHO 110 IEPBOMY IK3EMIUIAPY annaparypsl 6 0TKa3os,
10 BTOpOMY U TpeTheMy - Il u 8 oTka3oB coorBeTcTBeHHO. HapaboTka mepBoro sk3emiisipa
coctaBuia 181 4, Broporo - 329 u u Tperbero 245 4. Tpebyercs onpenenuTs HapabOTKY
anmnapaTypsl Ha OTKas.

6. W3 maptum, B kotopoii 30 netaneit 6e3 nedexra u 5 ¢ Aegexrom, OepyT Hayaauy 3 AeTaH.
OrnpenenuTh BEpPOSTHOCTH TOTO, YTO, 110 KpallHel Mepe, oJiHa AeTallb OyaeT 0e3 nedexra.
[Tpu yBenrueHNH HANPsHKEHUS B 1Ba Pa3a MOKET MPOU30MTH Pa3phIB AIEKTPUUECKON IIeTH
BCJIE/ICTBHE BBIXO/A U3 CTPOS OJHOTO U3 TPEX MOCIEI0BATEIbHO COETMHEHHBIX AJIEMEHTOB
COOTBETCTBEHHO ¢ BeposiTHOcTAMH 0,3, 0,4 1 0,6. OnipenenuTs BEPOSTHOCTD TOTO, YTO IpU
3TOM He OyzeT pa3pbiBa 1enu. Kak n3MeHuTCs HCcKoMast BEpOSITHOCTh, €CIIU He OyeT
MEepPBOTO AJIEMEHTa?

7. OnpenenuTs BEPOSTHOCTH TOTO, YTO BRIOpaHHOE HayAauy U3/eNue sIBISIETCs IEPBOCOPTHBIM,
€CITM U3BECTHO, 4TO 4% Bcel MpOoAYKIUH - Opak, a 75% He OpakOBaHHBIX U3AEIHMA
YIOBJIETBOPSIOT TPEOOBaHUAM IEPBOTO COPTA.

8. BeposTHOCTH HACTYIUIEHUS! COOBITHS B KaXX/I0M ONbITE 0MHAKOBa U paBHa 0,2. ONbITHI
MIPOBOSTCS MOCJIE0BATENBHO /10 HACTYIIEHUS COOBITHA. OMpeneanTh BEpOSITHOCTh TOTO,
YTO IPUJETCS MPOBOJNUTD YETBEPTHIN OIIBIT.

9. Ilpu NpOEeKTUPOBAHUHU CUCTEMBI MPEAIOIATAETCS, YTO CIOKHOCTh €€ He JJOJDKHA MPEBBIIIATh
Nc = 2500 snemenTtoB. Heo6xonumo ipu o0CykieHnn poekTa TexXHIecKoro 3aaaHust
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OTIPEICTUTh, MOXKET JIU ObITh CIIPOEKTHUPOBAHA CUCTEMA, K KOTOPOU MPEIbsIBICHO
tpeboBanue Tcpe- = 120 u.

B cucreme 2500 a1eMeHTOB ¥ BEPOATHOCTh O€30TKa3HOM pabOTHI ee B TeUCHHUH | 4
cocraBiseT 98%. [Ipeanonaraercs, 4To Bce JIEMEHTHI paBHO Haj&xHbIE. Tpeldyercs
BBIUHCIIUTH CPEAHIOI0 HApaOOTKY J0 MEPBOr0 OTKA3a CUCTEMbl U HHTEHCUBHOCTH OTKA30B
3JIEMEHTOB.

Cucrema COCTOUT U3 MATU IPUOOPOB, BEPOSITHOCTU UCIPABHOI pabOThI KOTOPBIX B TEUECHUE
100 4 paBusI p,=0,9996; p°2=059.998; p, =0,9996; p4=0,999; 105 =- 0,9998. Tpedyercs
OTIpEeACTUTh MIIOTHOCTh pacipeieieHus HapaObOTKU 0 0TKa3a CUCTEMbI B MOMEHT BPEMEHU
=100 4.

Kaxkas u3 cucrem anekTpocHaOXeHuUs, yKa3aHHBIX 3ajade To, 0oJiee HaAeKHa, €CIIH
MHTCHCUBHOCTH OTKA30B T€HEPATOPOB HE 3aBUCUT OT MOIIHOCTHU ¥ paBHa Ne3. 10°5 1/4.

JIBe akKyMyJIsTOpHBIE OaTapen paboTaloT Ha OHY HAarpy3Ky. IHTEHCHBHOCTB OTKa30B
Kaxaou u3 Hux >= 0,4 - 10°5 1/4. Ilpu noBpexaeHnu (0TKa3e) OqHON U3 Oarapeit
MHTEHCHBHOCTh OTKa30B HCIIPAaBHON BO3pACTAET BCIEACTBUE 00JIEe TSIKEIBIX YCIOBHUIA
pabotsl u paBHa XK,- = 0,9 < 10" 1/4. Heobxonmumo HailTu cpeaHee BpeMsi 0€30TKa3HON
pabOTHI CHCTEMBI.

Cxema pacuera Ha/Ie)KHOCTH W3/1EMsI IPUBECHA Ha pUCYHKE. BeposTHOCTH O0€30TKa3HOMI
paboThl HEepe3epBUpOBaHHOTO ycTpoiicTBa B Teuenue t = 300 1 paHa 0,74. Peseps
HEHarpy>K€HHbI U HUHTEHCUBHOCTh OTKa30B yCTpoiicTB. Heobxonumo HaiiTu ero
BEPOATHOCTH U Cpe/iHee BpeMsi 0€30TKa3HOU padOoTHI.

I[JI?I IIOBBIICHUA HAAC)KHOCTU AU OIbI I[y6JH/IpOBaHI)I MyTEeM UX HapaJlICIbHOI'0O COCANMHCHUS.
W3BecTHBI crieayrolue nanuble: A, - HHTEHCUBHOCTb OTKa30B JH0Ja; A,- - HHTEHCUBHOCTD
OTKa30B MCIPABHOTO IM0/1a TTOCe BOSHUKHOBEHUS OTKAa3a THUIla 0OpbIBa B OTHOM U3 ABYX
IMOMOB; (0 BEPOSITHOCTH TOTO, YTO BO3HUKIIMIA OTKa3 [uoa OyJeT OTKa30M THII-a OOpbIBa;
t — BpeMs HenpephIBHON pabOTHI 1yOIUpOBaHHOM cxeMbl. Tpedyercs monyuuts hopMyny
JUTSL BEPOSITHOCTH 0€30TKa3HOH paboThl cucteMbl P.(t) u cpeHell HapaOOTKH JI0 OTKa3a
cucremsl T,

OO0BsicHUTE TIPOLIEIYPY IPOBEICHUS HCTIBITAHUN Ha HAJEKHOCTh C UCTIOJIb30BAaHUEM
IIOCIIEJOBATEIHLHOIO aHAIIM3A.

Onpenenuts MPOJOIKUTEILHOCTh UCIIBITAHUH 17151 00heKTOB, obnamgarommx T0O = 1000 u
MIPU YCIIOBUH, YTO BEPOSITHOCTh OTKa3a 00BEKTa 3a BPEMS UCIIBITAaHUS JOJIKHA OBITh HE
menbre 0,9.

Omnpenenuth ynciao 00bekToB N /I UCTIBITAHUHM, €CIIU U3BECTHO, uTO 0(1) 100 4,
pacnpenenenue To ~- HOpMmansHOe, JomycTuMas ommoka 20 4, BEpOSITHOCT TOTO, YTO
ommuOka omnpeaenenust TO He BbIHET 32 JlomycTUMBIE TPAaHUIIBI, J0DKHA OBITh HE MEHBIIIE
0,96.

OrnpenenuTh NPOA0HKUTEIBHOCTD UCTIBITAHUH, KOTOPBIE JIOJDKHBI TTOATBEPIUTH C
JOBEPUTENIbHOU BeposTHOCTHIO 0,9, uto To He Hike 500 4, ecau 4uciio UCHIBITYEMBIX
00BeKToB paBHO 10.

Tunoevie éonpocol K 3auemy:
KakoBbl mpUYnHBI TOSIBIEHUS TPOOIIEMbI HAJIEKHOCTH?
Kakue 3akoHOMEpPHOCTH U3y4YaeT TEOpHUs HAJECKHOCTH?
OcCHOBBI TEOPUH HAJIEKHOCTH, OCHOBBI TEOPUHU CUCTEM M CUCTEMHOT'O aHAIN3A.
MexrocyaapctBeHHbll crannapT «HanéxHocTs B TexHUKe. TepMUHBI 1 ONpeeaeHus.
Hcrounnku uHGOpMannu, HeoOX0AUMBIE I TPO(PECCHOHATBHOM e TETbHOCTH.
Hayunble TpUHIUITBEI M METO/BI HCCIIEAOBAaHUM TP PACUYETE U AHAIIN3€E HALEKHOCTH
UH(POPMALIMOHHBIX CHCTEM, MOJIEJIN Ha/Ie)KHOCTH, €IMHUYHBIE U KOMIUIEKCHBIE TTOKa3aTeH
HaAEKHOCTH.
IMonsarue «HanexxHOCTEY.
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[TonsTHSA «OE€30TKA3HOCTHY, «UCIPaBHAS pab0Tay, «pabOTOCIIOCOOHOCTEY, «OTKA3,
«TIOBPEXICHUS».

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

[ToHsiTHE «IOJITOBEYHOCTBY, «IIPENEIBHOE COCTOSTHUE.

[Tonsitne «HapaboTKay, «HApabOTKa 10 0TKA3a», KPECYPCH, «CPOK CITY>KOBI».
[ToHsITHE «COXPAHAEMOCTb.

Knaccugukanus oTkazos.

[Toxazarenu 6€30TKa3HOCTH.

IToxazarenu JOJIrOBEYHOCTH.

IToxa3zaTenu peMOHTONPUTOTHOCTH.

BeposTHOCTh 6€30TKa3HOM pabOTHl M BEPOATHOCThH OTKA3a.

Cpennsis HapaOoTKa 10 OTKa3a, CpeHssl HapaboTKa Ha 0TKa3, raMMa-IIPOLIeHTHas: HapaboTKa
J10 OTKa3a.

HMHTEHCUBHOCTH OTKAa30B U I1apaMeTp IOTOKA OTKAa30B.

KommuiekcHble moka3aTenn HaJeKHOCTH.

3aBUCUMOCTb MEX/1Y BEPOSITHOCTBIO O€30TKa3HOM padoThl U cpeaHel HapabOTKON 10 OTKa3a.
CBsI3b MEX/Ty BEPOSTHOCTBIO O€30TKA3HOM PabOThl U MHTEHCHBHOCTHIO OTKA30B.
CBs13b MEX/1y BEpPOSITHOCTBIO 0€30TKa3HOHN pabOThl, UHTEHCUBHOCTBIO U CpeIHEN
HapabOTKOM 710 OTKa3a.

bunoMmuanbHOE pacnpeneneHue u pacnpeznenenue [lyaccona.

OKCIIOHEHIIMANIBHOE pacipeseneHue, pacupeaeneHue Beitbynna u Panes.
HopmanbsHoe 1 yceueHHOE HOpMaJIbHOE pacpeIeIeHHUS.

[TpocTeimmii TOTOK OTKa30B H BOCCTAHOBJICHUS.

[TonsitTne 0 MapkoBCKOM TpoIiecce.

[Tponeccer rubenu u pazmHoxkenus. YpaBHeHust Konmoroposa-Yenmena.

HayuHple IpUHIMIIBI M1 METOMBI UCCIEA0BAHUI IIPU PACUETE U aHAIU3E HAEKHOCTU
UH(POPMALMOHHBIX CHCTEM.

Knaccugukarus pakTopoB, BIUSIOMINX HAa HAIEKHOCTb.

KoHcTpykTuBHBIE (DaKTOPHI, BIUSIONINE HA HAEKHOCTb.

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

Knaccudukanus MeTo0B pacueTa CUCTEM Ha Ha1EKHOCTbD.

Pac4ér Han€KHOCTH TP OCHOBHOM COEJMHEHUH JIEMEHTOB B CUCTEME.

[Topsinok pacyera HaJEKHOCTH CUCTEM.

Knaccugukaius MeTo/10B pe3epBUPOBAHUS CUCTEM.

CrpykTypHOE, HH(OpMAIIMOHHOE, (PYHKIIMOHAIBHOE PE3EPBUPOBAHHE CHCTEM.
PesepBupoBanue cuctem 1no cnocody BKIOYEHHS pe3epBa.

KpaTtHOCTB pe3epBUpoBaHUs.

PesepBupoBanue cuctem no pexxumMy paboThl pe3epsa.

Pacuét HanéxHOCTH NpH 001IIEM pe3epBUPOBAHUH.

Pacuér Hané:xHOCTH IIpU PA3AEIBHOM PE3EPBUPOBAHNH.

Pacuér HagéxHOCTH ITPU pe3epBUPOBAHUHU € APOOHOM KPAaTHOCTHIO.

OcobeHHoCTH pacuéra HaJEKHOCTHU CIOKHBIX CUCTEM.

Pacuer hyHKIIMOHABHOM HAIEKHOCTH CUCTEM.

VCTOYHUKH ¥ IPUYMHBI U3MEHEHUSI HAYaJIbHBIX TapaMeTPOB OOBEKTOB.

OO6mmas cxema popMUpPOBaHUS MOCTENEHHOTO OTKa3a 00bEKTA.

Cxema u uHeHas MoJienb GOPMHUPOBAHHUS TIOCTETIEHHOTO OTKAa3a.

Mojenb Ha/Ie)KHOCTH 00BEKTA C UCIIOJIb30BAaHHEM OJJHOMEPHBIX XapaKTEPUCTUK CIydalHBIX
IIPOLIECCOB.

XapakTepuCcTUKa MOJIETH «Harpy3Ka- HecyIasi CloCOOHOCTbY

Moienb HaJIeXKHOCTH «Harpy3Ka- Hecymias CiocOOHOCTh)» MTPU HECTALMOHAPHOM XapakTepe
HeCcyIlel ClIOCOOHOCTH.

MeTo/1bI TOBBIILIEHUS HA/IEKHOCTH.



