ITpuioxenue 2 k PIIJI HaxesxknocTs HHGPOPMALMOHHBIX CHCTEM

09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH

Hanpasaennocts (mpoduib) — [IporpaMmMHo-annapaTHbie KOMILIEKCHI

®opma 00yueHHs — 3209HAsA
I'ox nadopa - 2017

OLIEHOYHBIE CPEJICTBA JIUISI IPOBEJEHUSI TPOMEKYTOUYHOM
ATTECTALIMY OB YYAIOLUIUXCS MO JUCHUATIIMHE (MOIYJIIO)

1. OO0mmue cBereHUs
1. | Kagenpa WMHpOopMaTHKHU U BBIYUCIUTEIbHON TEXHUKU
2. | HanpaBneHne noaroToBKu 09.03.02 MadopmaninoHHbIE CUCTEMBI M TEXHOJIOTUU
3. | HanpasyieHHOCTD (IpOodHIIb) [IporpamMmHO-anmapaTHbie KOMILIEKCHI
4. | JucuumuimHa (MOAYIb) HanexxHocTh HH(OPMALIMOHHBIX CUCTEM
5. | ®opma oOyueHus 3a04Has
6. | T'om HAGopa 2017
2. IlepevyeHb KOMIIETEHUMI

CITOCOOHOCTE OICHHUBATh HaAAC)KHOCTP MW KadC€CTBO (I)YHKL[I/IOHI/IPOBaHI/IH 00BeKTa

npoektupoBanus (I1IK-6);

CIOCOOHOCTh pa3padaThiBaTh CPEACTBA pealn3allMM HMH(OPMALMOHHBIX TEXHOJOTUI
(MeTtonuyeckue, MH(GOPMALMOHHbIE, MAaTEeMaTU4YECKUE, AITOPUTMHUECKHE, TEXHUUECKUE MU

nporpammusie) (ITK-12).




3. KpnTe MU U M0KA3aTeId OLleHUBAHUA KOMIEeTEHINI Ha PA3JIHYHBIX 3Tallax ux (l)OpMI/IPOBaHI/Iﬂ

Kpurtepum n nokasareju oueHNBaHUsI KOMIIeTeHIHI

DopMBI KOHTPOJIS

Jrtan GopMHUPOBAHUS KOMIIETCHIIUH ®opmupyemas
chopMHUPOBAHHOCTH
(pa3zaebl, TeMbl IMCUMIIJIMHBI) KOMIIETCHIM S 3narth: YMern: Baangers: "
KOMIICTeHI U
OCHOBHBIE ITOHATHS U BBITNOIHSATH PACYETHI IO
METOJOM pacueTa
MTOKA3aTeIH HAAEKHOCTU: (dopmynam Teopun .
9 HoKa3aTenel HaJle)KHOCTH Ha
1. OcHOBHbIE NOHATUS U ONPEACTICHUS [1K-6 0€30TKa3HOCTb, BEPOSTHOCTEH: CIIOKEHUA U
. OCHOBE METOJIOB Tecr
TEOPUHU HAJECKHOCTH. [IK-12 paboTOCIIOCOOHOCTB, YMHOKEHUS BEPOATHOCTEH; N
. KJIACCUYECKON TeOpUHn
JIOJITOBEYHOCTb, IIOJIHOW BEPOSITHOCTH;
. BEPOSITHOCTH
PEMOHTOIIPUTOTHOCTh Baiieca
OCHOBHBIE 3aKOHBI
METOAAMH pacueTa
pacnpeneneHns HapabOTK! .
N BEPOSTHOCTH OE30TKA3HOM
2. Tlokazarenu 6e30TKa3HOCTH JI0 OTKa3a: MOKa3aTeIbHbINA IIpoussoauts pacuer
[1K-6 N paboTHI, BEPOSITHOCTH Jlaboparopnas paboTa,
HEBOCCTAHABIMBAEMBIX U 3aKOH, HOPMAJIbHBII 3aKOH, CTAaTUCTUYECKUX OLIEHOK
[IK-12 N M OTKa3a, UHTCHCUBHOCTHU IPYIIIOBas JUCKYCCHS
BOCCTaHABIMBAEMBIX CUCTEM. pacnpeneneaue Belibymna — | moxasarenei HaJeXHOCTH. .
OTKa30B, CpeTHEH HapaOOTKH
I'HeneHko; KOMILIEKCHBIE
JI0 OTKa3a.
MTOKa3aTeIH HAJAEeKHOCTU.
TUIOBBIE CIy4au pacdeTra
HAJIEKHOCTHU CIIOKHBIX MPaKTHYECKUMH HaBBIKAMH
MPUMEHSATh MaTEMATUUECKUE
CUCTEM: IIOCNIEA0BAaTEIbHOE pUMeHEeHHs HOpMYIT U
[1K-6 MOJEIIU PacyeTa HaIe)KHOCTH Jlaboparopnas paboTa,
3.  Meroasl pacueTa HaleKHOCTH. COEIVHEHNE, NapaJlIeIbHOEe AITOPUTMOB pacuera
TIK-12 JUIsl pa3iIU4HbIX TUIIOBBIX IPYIIIOBast JUCKYCCHS
COEJMHEHUE, COCAVHEHNE . HAJIe’KHOCTHU CIIOKHBIX
COEIMHEHUI
TUIIA M U3 N, MOCTUKOBOE CHCTEM
COEIMHEHUE
AJITOPUTMOM pacueTa
XapaKTEpUCTUKY YEJIOBEKa HanGKHOCTH
4. HanexHocTs cucteM «YenoBek- [IK-6 paKrep Y (YHKIIMOHHPOBAHHUS C
orepaTopa Kak 3BeHa .
MaIIHHa. IK-12 y4eTOM JIefiCTBHS omeparopa
ACONy .
B aBTOMAaTHU3UPOBAHHOMN
CHCTEME;
MOHSTHE
o Tecr
JKCHEPUMEHTATBHON OLEHKH
HaJC)KHOCTH, OOIIHe .
METOAUKON OpraHu3alvy U
5. OkcnepuMeHTaNbHas OIIEHKA I1K-6 MIPUHIMITEL 00ecIeYeHUS N
IIPOBEICHUS UCIIBITAaHUN Ha
HAJCKHOCTH. [IK-12 KOHTPOJIA HAJICKHOCTU IIPH

CepHﬁHOM MIPpOU3BOACTBE,
CTaTUCTUYCCKUEC MCTOIbI
KOHTPOJIA HAJIC)KHOCTH

HaJIC)KHOCTD




CEPUMHBIX CUCTEM.

BHJIBI PE3EPBUPOBAHUS;
pa3nuYHBIE TOAXOBI K

BBITIOJIHATD TIOCTAHOBKY
3a/1a4¥l ONITUMAJIBHOTO
pe3epBUPOBAHUS

aNrOPUTMOM pacyera
Pe3epBUPOBAHUS CHCTEM Ha

0e30TKa3HOW paboThI
CHCTEMBI

HaIEeKHOCTH,
TOMOJOTHYECKUM METOIOM
pacuera HaJIe)KHOCTH

PesepBupoBaHue cucTeM. I_Tﬂl(;- -162 pELIeHHIO 3aJa4n [PUMEHSTh Pa3IHYHbIe OCHOBE MeToza JlaGoparopHas pabora
ONTHMAJILHOTO MOAXO/BI K PEIICHHIO 3aa41 | AUHAMHYECKOTO
pe3epBUPOBAHUS ONTHMAJILHOTO HPOrPaMMHUPOBAHUS
pe3epBUPOBaHUSL.
TK-6 OCHOBBI PTOHOMHYECKOTO MOHSATHHHO-
OproHomuka u kagectso MC. K-12 obecrieueHns pa3paboTKu KaTeropuaJbHBIM allapaToM
ACONY
MIOAXOMBI K OLICHKE
s pekTuBHOCTH
DHEKTHBHOCTS HH(OPMAIHOHHBIX TK-6 HUH(OPMAILIMOHHBIX CHUCTEM; HOHSTHIHHO-
CHCTEM. K-12 EE?:;;;;IOILZZTB/?GHH;[ KaTeropHallbHbIM aNnapaTom
Tecr
s PpekTUBHOCTH
HUH(OPMAIIMOHHBIX CHCTEM
npranHb! 0TKa30B [10.
OCHOBHBIE ITOKa3aTeln METOJIMKON pacyera
Hanexxaocts mporpaMMHOTO [K-6 HaJISKHOCTH TTPOrPaMMHOTO HaJISKHOCTH ITPOTPAMMHOTO
obecrieueHusl. [K-12 obecrieueHus; MOAENN obecrieyeHus 10 Pa3IMIHBIM
HaJISKHOCTH TIPOTPaMMHOTO MOJIETISIM
obecrieueHuns
KJIACCHYECKUM METOZIOM
AQHAJIM3UPOBATH JEPEBbS pacuera HaJJeKHOCTH;
OTKAa30B M BBIYUCIIATH 110 JIOTUKO-BEPOATHOCTHBIM
10. Uroroas KOHTpoNbHAsI paboTa IK-6 CTPYKTYPHBIC MCTO/IBI HEMY BEpOSITHOCTh METOZIOM pacueTa KonrponbHas pabora
[IK-12 pacuera HaIe)KHOCTU CHCTEM




4. Kpurtepun u mKajibl OlleHUBAHUSA

4.1. Tect
[IporieHT npaBUIbHBIX OTBETOB 10 50 51-60 61-80 81-100
KosmuecTBo 0aioB 3a OTBETHI 0 1 2 3

4.2. BbinoJHeHue Jad0paTopHOIi padoTHI

10 ©0angoB BhICTABIAETCS, OOYYAIOMIMICS BBINOJIHWI TOJHOCTBIO BCE 3aJaHUs
yKa3aHHBIC B TJAOOPAaTOPHOU paboTe U MOXKET apryMEHTUPOBAHO MOSICHUTh X0/ CBOETO PEIICHHS.

5 0asn0B BBICTaBISETCS, €CIU OOy4YalOIIMICS BBIMOJHWI HE MeHee 85 % 3amanuit
YKa3aHHBIX B JJab0paTOpHOH paboTe, U MOXKET apryMEHTHPOBAHO MOSCHUTD XOJI CBOETO PEIICHUS
Y yKa3aTh.

2 fas1a BBICTABIISIETCA, ecu oOydvaromuiics pemms He MeHee 50% 3agaHuil ykazaHHBIX
B 1a00paTOpHOIl padoTe, U MOXKET apryMEHTHPOBAHO MOSICHUTD XOJI CBOET'0 PEIICHHUSI.

0 0an10B BBHICTaBISIETCA, €CIAM OOYyYalOUIMICS HE MOXKET apryMEHTHPOBAHO IOSICHUTDH
X0/l CBOETO PELICHUS.

B ciywae ecnu cpoku cmaum pabOT MpEBBINIEHBI, KOJIMYECTBO OaJJIOB COKpalaercs Ha
50%.

4.3. KonTtpoJsbHas padora

15 6ann0B - oOyuaromuiicss pemusa Bce peKOMEH10BaHHbIE 3a4a4H, IPABUIIBHO U3I0KUIT
BCE BapHaHTbl MX PpELICHHs, apryMEHTHUPOBaB HX, C 00s3aTelNbHOM CCBUIKOM Ha
COOTBETCTBYIOILIME HOPMATUBBI (€CIIH 110 COAEPIKAHUIO 3TO HEOOXO0IUMO);

7 6an0B - o0yyaromuiicss pemui He MeHee 85% peKOMEeHJOBaHHBIX 3a/1a4, IPaBUIIbHO
U3JI0KUJT BCE BapUaHThl PEIIEHUs, apryMEeHTHpPOBaB MX, C 00s3aTEeIbHOM CCBUIKOM Ha
COOTBETCTBYIOIE€ HOPMATUBBI (€CIIH 11O COJEPKAHUIO ITO HEOOXOAUMO);

4 6anua - oOydaromuiics pemmia He MeHee 65% peKoMEeH0BaHHbIX 3ajad, NPaBUIbHO
U3JI0KUJI BCE BAapUaHThl MX PEIIEHUS, apryMEHTUPOBAB MX, C OOs3aTENbHOM CCHUIKOW Ha
COOTBETCTBYIOIIME HOPMATUBBI (€CIIU 110 COAEPIKAHUIO 3TO HEOOXO0AUMO);

1 0ann - oOydarommuiics BbimonHUN MeHee 50% 3amaHus W/WMIM HEBEPHO YKasal
BapUaHTBI PEIIECHUS.

4.4. TI'pynnoBasi nuckyccus (YCTHbIe 00CYKI€eHHUs MPOOJIeMbl HIH CUTYAIMH)
Kpurepun oueHnBaHus Banabl

- oOy4Jaromuiicss OpuUEHTUpYEeTCs B  mpodiieMe  0OCYXKIAeHHS,
IrPaMOTHO BBICKAa3bIBa€T W OOOCHOBBIBAET CBOM CYXKIEHHS, BIlaJeeT

npodeccruoHanbH oM TEPMUHOJIOTHEH, OCO3HAHHO MPUMEHSIET
TEOPETUYECKUE 3HAHUS, MaTepuall H3jaraeT JIOTMYHO, TpaMOTHO, Oe3 3
OIIMOOK;

- opu OTBeTe OoOydarommiics JIEeMOHCTPUPYET CBS3b TEOPUU C
MPAaKTUKOU.

- OoOy4Jaromuiicss TpaMOTHO H3JIaraeT MaTepHai; OPUEHTHPYETCsS B
npobyieMe oOCyXIeHus, BiazeeT NpodecCHOHATbHON TEPMHUHOJIOTHEH,
OCO3HaHHO MPUMEHSET TEOpeTUYeCKre 3HaHMs, HO coAepkaHue u (opma
OTBETA UMEIOT OT/EJIbHbIE HETOYHOCTH;

- OTBET MPABWIbHBIN, MOJHBIA, ¢ HE3HAYUTEIbHBIMU HETOUHOCTAMHU
WJIM HEJOCTATOYHO MOJIHBIM.

- oOy4aronuiicss u3jaaraeT MaTepuana HEMoJHO, HEMOCIeI0BATENbHO,
JOMYCKAaeT HETOYHOCTH B OINPEAECICHUN MOHATUN, HE MOXKET JOKa3aTEIbHO
000CHOBAThH CBOU CYXKIEHHUS; 0
- 00HapyKMBAETCS HEIOCTATOYHO T'ITyOOKOE MOHUMaHUE U3YYE€HHOTO
Marepuaa.




4.5. BblinoJiHeHHeE 321aHUS HA COCTABJICHHE IJ10CCAPUST

Kpurtepuu onenkn KosaunuyecTrBo
0aJI10B

1 | akKypaTHOCTb U TPaMOTHOCTb HU3JIOKEHUS, pad0Ta COOTBETCTBYET )

1o 0(hOpMIICHHIO BCEM TPEeOOBAHUSIM
2 | NONHOTA UCCIEN0BAaHUS TEMBI, COAEPKAHUE TII0CCaAPHS 3

COOTBETCTBYET 3aJaHHOM TeMe

UTOIoO: 5 6as10B
5. TunoBbie  KOHTPOJIbHBbIE 3aJaHHUSI M  MeTOAUYECKHEe  MaTepUallbl,

onpejejsiomye MNpoueaypbl OleHHMBAHWS 3HAHWH, YMEHHi, HABBIKOB W (WJIHM) OMNbBITA
AeSITeJIbHOCTH, XapPaKTepU3YIOIIHUX JTanbl (OPMUPOBAHUS KOMIlETeHIMH B Impouecce
O0CBOCHMS 00pa30BaTe/IbHON NPOTrPaMMbI

5.1. TumoBoe TecTOBOE 32JaHUE
1. Kakas xapakTeprucTrka 00beKTa SIBJISETCS 3aKOHOM pacIpeIeNieHUsi BpeMEHH JI0 €ro OTKasa.
A. BEepOsATHOCTH 6€30TKa3HOI paboThI
B. HHTEHCHBHOCTBH OTKa30B
C. BEpOSITHOCTH OTKa3a
D. ko3¢ punmeHT roroBHOCTH

2. Kakoe CBOHCTBO HAIEKHOCTH CHCTEMBl OIHCHIBACTCS 4Yepe3 3aKOH paclpeaeleHus
JUIMTEIILHOCTH €r0 BOCCTAHOBIICHHMS.

A. cOXpaHsAEMOCTh

B. peMOHTONIPUTOTHOCTH

C. I0JrOBEYHOCTD

D. 0e30TKa3HOCTh

3. Uewm oTiMYaETCsA SKCIOHEHIHAIBHOE PACHPENEIIEHHE OT MOKA3aTEIbHOIO0.

A. ¢yHKUMS pacnpenelieHus IJs 9KCHOHEHIIMAJIbHOI'O pachpenesieHus €CThb WHTerpail oT
(GYHKIIUU pacipenesieHus sl MoKa3aTelIbHOTO pacipeeaeHus

B. Huuem

C. ¢yHKIUs pacnipeneneHus Ui MOKa3aTeIbHOTO PAaCIpeeIeHUs] €CTh UHTErpall OT (PyHKIIUU
pacnpeneneHust I 3KCITOH CHIIMAIbHOT O pacipeIesICHUs

. dyHKUHMS pacripeneneHus Al SKCIOHEHIUAIBHOTO pachpeneinenus ecth nuddepenmnuan ot
(GyHKIIMU pacmpeneneHus sl MoKa3aTebHOro

4. OCHOBHO€ C TOYKHU 3pEHUS HAISKHOCTH COEIMHEHUE 2JIEMEHTOB.
A. moclenoBaTelbHOE

B. mapamiensHoe

C. cMemadHoe

D. mocTukoBOE

5. Ompenenute BHI PE3EPBUPOBAHUSA, NPHU KOTOPOM, PE3EPBHPOBAHHME IPOUCXOAMT 0€3
MEePECTPONKH CTPYKTYPhl 00BEKTA MPU BOZHUKHOBEHUHU OTKAa3a €ro DJIEMEHTA.

A. ABTOMaTHYECKOE

B. IlocTossaHOC

C. Ckoap3siee

D. Harpyxxennoe



6. Ilepenatomiee ycTpoiiCTBO COCTOUT U3 3 OGJIOKOB (BEPOATHOCTH OTKAa30B OJOKOB U BEIMUYUHBI
3aTpaT Ha Kax/ablil 010K npuBeneHsl B Ta0nuie). Tpedyercs onpeaenuTs ONTUMaIbHbBIN COCTaB
YCTpOWCTBAa, KOTOpPBIH MOXET ObITh IONY4eH IyTEeM BBEICHMSI HArpyKEHHOIO pe3epBa
(orpaHu4eHus 0 OTKa3aM U CTOMMOCTH JaHbl B TaOJIULIE).

| Ycnoeue agaqu: 3 bnoka | OrpaHnyeHus A. 2;2;]
|H9 onoka 1 2 3| Q= 0,07 B 2 l l
= * 2%
P (oTkaza) 0,06 0,13 0,05 C= 220 A,
CTOMMOCTh 30 40 15 C. 1,2,1
D.1;2;2

7. B kakoii wmogmemn HanexHoctd IO mnpennonaraercs, 4YTO HMHTEHCUBHOCTb OIIMOOK
OIUCBIBACTCSI KYCOYHO-IIOCTOSIHHOM (yHKLMEH, NMPONOpPLHOHAILHON YHMCIy HE YCTPaHEHHBIX
OLINOOK.

A. DxcnoHeHLManbHas Mozaens (Moxens llymana)

B. OBpucrtuueckas moaenb

C. Cratucrtuueckas moneinb Mujuica

D. Mopenb ¢ OUCKPETHBIM YOBIBAHMEM HHTEHCUBHOCTU OTKa30B (Mojenb JlxenuHckoro —

MopaH/bI).

8. B pesynbTaTe aHanM3a JaHHBIX 00 OTKa3ax anmnapaTypbl IUIOTHOCTh PAacIpeleseHHs] OTKA30B
nonyuena B Bune: f()=c, A e +c,- A, e  Tpebyercs onpenemuts BEP: (A).

A. P()=1-0(t)=1—(¢, +¢,) +¢e ¥ +c,e ™

B. P()=1-0)= (¢, +c,)+ce ' +ce

C. P()=1-0()=1—(c,e " +c,e ™
D. P)=1-0@) = ce " +c,e ™

tc,e

Y

Bompoc Ne 9. Yemy paBHa HaZeKHOCTb CHCTEMbI MPEICTABICHHON Ha CXEeMe, €ClId HaJeKHOCTh
Ka)KZI0r0 y3Ja paBHa P.

HHHE

] g- p{(ll-(1;%)(13—)12)0;%)0)—}))]
- pLL-pH(L-p)(A-p*)(1p
C. (l-p)[l-(l-p“)(l-rf)(l-rf)(l-g)]
D. I-p[1-(1-p")(1-p”)(1-p7)(1-p)]

Bompoc Ne 10. ITlepeuncnute OCHOBHBIE CHMBOJIBI, MCIOJBb3YEMbIE NPU TOCTPOCHUU /lepesa
omkaszos (Fault tree):

A. Cxema 1

B. Cxema NJIN

C. Cxema UCKJIFOYAIOIIEE NUJIN

D. Cxema HET

Karwoun: 1-A;2-B;3-B;4-A;5-B;6-C;7-D;8-A;9-A;10- A,B.

5.2. Ilpumep 3apanust Ha 1a0opaTopHyI0 padoTy
Tema: MeTox IMHaAMUYECKOI 0O IPOrpaMMUPOBAHUs JJIsl pacyeTa Pe3epBUPOBAHUS CUCTEM.



3aoanue k pabome:

PaccunTtaTh ONTHMAaIBHBIA COCTAB YCTPOHCTBA, KOTOPBIA MOKET OBITh MOJIYYCH ITyTEM BBEICHHSI
HArpy>KEHHOT0 pe3epBa MPH YCIOBHH, YTO BEPOSTHOCTh OTKa3a yCTPOMCTBAa — BerunHa ¢ < Oy ;
a 3aTpaThl Ha KaxXbIi 070K — ¢ < Cy. Yenosue 3adauu npusedeno 6 madbauye:

YciaoBue 3axaun: 3 6J10Ka OrpanuveHus

Ne 6J10Ka 1 2 3 Q= 0,06
P (oTkaza) 0,05 0,12 0,04 Co= 200
CTOMMOCThH 30 40 15

Yxazanue x pabome:
Pemenue 3agaun BHIMOTHUTE B 351eKTpoHHOM Tabiuie Calc. Bee Beruucienus opopmMuts B Bue

dbopmya.

Bonpocut k pabome:

— Kakue 6pIBatoT METO/IBI pE3EPBUPOBAHUS CUCTEM?

— Ilo xakuM @pU3HAKaM OCYILIECTBIAETCS Kiaccu(UKalMs pa3M4YHbIX CIOCO00B
CTPYKTYPHOI'O pe3epBUpPOBaHUsA?

- ITpuBenuTe OCHOBHBIE (OPMYJIBI JUIsl pacyeTa HAJEKHOCTH CHUCTEM C HarpyXeHHbIM
pe3epBUPOBAHUEM.

- [TpuBenuTe OCHOBHBIE (OPMYJIBI JUIsl pacyeTa HAJEKHOCTH CHUCTEM C HarpyKeHHbIM
pe3epPBUPOBAHUEM.

— [IpuBenuTe NOCTAaHOBKY 3a/a4d ONTUMAaJIbHOIO PE3EPBUPOBAHUS CUCTEM.

— Kakwue ectb MeTObI pelieHus 3aa4i ONTUMAIBLHOTO PE3EPBUPOBAHUS CUCTEM?

— B 1em cocTouT riaBHas ujaes IMHAMHYECKOro IporpaMMHUpPOBaHUs?

- [IpuBeauTe anropuT™M peUIEHUs 3aJa4d ONTUMAJIbHOTO PE3EPBUPOBAHUS METOAOM
JMHAMUYECKOro IPOr paMMHUPOBAHUS.

5.3. I[IpuMep KOHTPOJILHOH PadoTHI
3agaua Ne 1
[Tpubop cocTouT U3 ABYX y370B: paboTa KakJI0ro y3jia 0e3ycloBHO HeoOXoauma Juisi paboThl
npubopa B 1enoM. HagexxHOCTh (BeposTHOCTh 0€30TKa3HOM paboThl B TeYEHUE BPEMEHHU t)
MIEPBOrO y3Jia paBHA pj, BTOPOro p. [IpuGop ucnbiThiBasics B T€YEHUE BPEMEHH £, B pe3ysbTaTe
4yero oOHapyKeHO, YTO OH BBINIEN U3 CTPos (oTkaszan). HailTu BEpoATHOCTH TOr0, YTO OTKa3al
TOJIBKO IIEPBBIN y3€ll,  BTOPOM HCIPABEH.
3agaua Ne 2
B pesynbrare aHanmm3a JaHHBIX 00 OTKa3axX W3AENHMs YCTaHOBJIEHO, 4YTO IUIOTHOCTb
pacnpesienenus OTKa3oB MmeeT BUI: f{t) = 2e” (I - ') . Heo6Xx0auMo HaWTH KOIMUYECTBEHHbBIE
XapaKTepUCTUKH HAJSKHOCTU P(1), f(1), A(t), Mt
3agaua Ne 3
Nmeercs UC, xoropas coctouT u3 AByX cepBepoB (Nel m Ne2), xoTopble pacmosioxkKeHb
nocienoBarenbHo. Ilpu oTkase omHOro M3 cepBepoB cucTeMa HepabOTOCIOCOOHA, BO3MOXKEH
OTKa3 JIByX CEpPBEPOB OJIHOBpeMeHHO. [IpuHsTH 0003HaUEHUS:

— ﬂq - ”HTEHCUBHOCTb OTKAa3a IEPBOr0 CEPBEPA;

— A - IHTEHCUBHOCTb OTKa3a BTOPOr'0 CepBeEpa;

- A2 - UHTEHCUBHOCTb OTKa30B JIBYX CEpPBEPOB OJIHOBPEMEHHO;
— Hi _ ymrencusrocts Bocctanoenns MEPBOrO CEPBEPA;

— > _ yntencuBHOCTD BOCCTAHOBMEHUS BTOPOI'O CEpBEpA.



Jlns oOcimyKUBaHUsI CEpBEPOB CYLIECTBYET TOJNBKO OFHA Opuraja peMOHTHUKOB, KOTOpas
PEMOHTHPYET TOT CEpPBEpP KOTOPBIM OTKa3an nepBbIM. B ciydae oTka3a OZHOBPEMEHHO ABYX
CEpBEPOB PEMOHTY HoJBepraercs cHauasa nepsbiif (Nel), a morom Bropoii (Ne2) cepsep.
Heo0xonumo:

J [TepeuncauTh BO3MOXKHBIE COCTOSHUSL.

o IToctpouTs rpad nepexonos.

o OnpenenuTs TONOJOrMYECKUM METOIOM IToKa3aTenu HaaexHoctu: Ci, P, K.
3agaua Ne 4

[To CTpyKTYpHO#H cXeMe HaJeKHOCTH TEXHHUYECKOH CHUCTEMBl B COOTBETCTBHHM C BapUaHTOM
3aJlaHus:

— peodpa3oBaTh UCXOAHYIO CXeMY K ITPOCTEHIIIEMY BHUY;

— BBIYHCIHTHh HAJEKHOCTh CHCTEMBI, IPH YCJIOBHH, YTO HAJEKHOCTh KaXKIOTO DIIEMEHTA
paBHa pi.

L1 Pl —— P2
—p1 = P2 ’— P3 P4
— P1 [ P2 P5
Pl — P2 [ P6 P7
Pl —P2 [

3apaua S.

Boruucanth BepOSITHOCTh MOSBJICHHS 3aBEpIIAIOIIEro COOBITHS 17si AepeBa oTka3oB (10),
MpUBEAECHHOr0 HUXE. YNpocTuTh JJO M BRIYUCIUTE BEPOATHOCTD 3aBepinatoniero coobitus TO,
npu ycyioBuu, uro cooeitusi A,B,C,D,E ne3aBucumbl u P(A) = P(B) = P(C) = P(D) = P(E) =
1/5=0,2.

1 _sapuanm

3agaua 6.



IIo cTpyKTypHOW CXE€M€ HaIEKHOCTH TEXHUYECKOW CHCTEMBI B COOTBETCTBHUU C BAapUaHTOM
3aJlaHusl, TpeOyeMOMy 3HAUEHHUIO BEPOSTHOCTU 0€30TKa3HOM pabOThl CUCTEMBI Y U 3HAYEHUSIM
WHTEHCUBHOCTEN OTKAa30B €€ JJIEMEHTOB 7,

N,

-6
HNHTEHCHBHOCTH 0TKA30B 3JIEMEHTOB, A, , x10 "~ 1/4

Bap. | % |1 2 ‘3‘4‘5‘67 8 \9\10\11\12 13\14\15
1 90| 0.1]0.5 0.110.6 0.1

2 95102105 \ 0.6 \ 0.1
Tpebyercs:

1. Tloctpouth rpapuk M3MEHEHUS BEPOSTHOCTH OE30TKa3HOM pabOThI CUCTEMBI OT BPEMEHU
HapaOOTKM B IMAIIa30HE CHUKEHUS BEPOATHOCTHU 10 ypoBHS 0,1 — 0,2.

2. OmpeaenuTs y — NPOLEHTHYIO HApAOOTKY TEXHUYECKOH CUCTEMBI.

3. OG6ecrnieunTh yBEIUUYEHUE Y — IPOLIEHTHOM HapaOOTKU HEe MeHee yeM B 1,5 pa3a 3a cyer:

A) NOBBILIEHNS HAJIEKHOCTU 3JIEMEHTOB;

B) cTpykTypHOro pe3epBUpOBaHUS AIEMEHTOB CHCTEMBI.

Bce as1eMeHTBI cucTeMbl paboTalOT B PEKMME HOPMAJIbHOM 3KCILTyaTaluu (3KCIIOHEHIMAIbHBIN
3aKOH pacmpezeneHus). Pe3epBupoBaHuE OTHENbHBIX 3JIEMEHTOB WM TPYII 3JIEMEHTOB
OCYILIECTBISCTCA HACHTUYHBIMU IO HAJAEXKHOCTH PE3E€PBHBIMHM 3JIEMEHTaAaMH WM TIpylniaMu
aneMeHToB. [lepexitouareny npu pe3epBUPOBAaHUM CUUTAIOTCS U€AJIbHBIMH.

CTpyKTypHas cXxema CUCTEMbI:

2 8 12 L
| i
3 6 9 L1301
1 H 1.
4 7 10 14 | |
[
5 H 1 15 | |

3HAYECHUS HHTEHCHBHOCTH OTKA30B 3JIeMeHTOB Haubl B 10 ° 1/u4.

A, =0,001;
A=A=A,=A,=0L
A=A, =005

As=Ao= A=A, =02
An=As=Au=Ais =05

y =50%.
5.4. Bomnpocsl K 3a4eTy
1. OCHOBHBIE ITOHATHUS U ONpeleIeHNs HaaekHOCTH. OTKa3, Kiaccu puKanus OTKa30B.
2. be3orkazHocTh, pabOTOCIIOCOOHOCTh,  JOJTOBEYHOCTh, PEMOHTONPUTOAHOCTh H
BOCCTAaHABJIMBAEMOCTb.
3. MeToap! MOBBIIIEHUS HAJEKHOCTH.
4, Cucrema IOKa3aTeliel HaACKHOCTH: ITOKAa3aTeln 0C30TKa3HOCTH HEBOCCTAaHABIMBAEMBIX
CUCTEM.
5. VY cIlIoBHEIE ITOKa3aTeln 0€30TKa3HOCTH HEBOCCTAHABIMBACMEIX CHCTEM.



6. CraTtucTryecKkas OIlcHKAa 3HAUCHHH ITOKa3aTelleH 0€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX
CUCTEM.

7. [Toka3aTenu 6€30TKa3HOCTH BOCCTAHABIMBAEMBIX CHUCTEM.

8. ITokazaTenun coxpaHsEMOCTH.

9. [Toka3zaTenu peMOHTONPUTOTHOCTH.

10. IToxa3aTenu OJIrOBEYHOCTH.

11.  KommekcHble TOKa3aTeNIn HaJleKHOCTH.

12.  Iloka3arenu 0e301aCHOCTH.

13. @ynkuus pucka. CTpaTeruu ynpaBieHUs! PUCKOM.

14.  Kiaccuueckne MeTOABI pacdyeTa HAJASKHOCTU: TOCIEAOBATEIbHOE M MapalieibHOE
COEIMHEHUE IEMEHTOB CHUCTEMBI.

15. Marematuueckue MOJENIN pacuera HaJeKHOCTU C UCIOJIb30BAHUEM TEOPUU MAPKOBCKUX
IIPOLIECCOB.

16.  Jloruko-BepOosATHOCTHBIM METO/ pacuera Ha/leKHOCTH.

17. Tononornyeckuii MeToA pacuera HaJeKHOCTH.

18. CTpyKTypHBII METOJ pacueTra HaJEeKHOCTH YEIOBEKO-MAIIMHHBIX cHCTeM. [loHsTus
OTePalMOHHBIX, PYHKIIMOHAIBHBIX U IPOrPaMMHBIX EIUHUILL.

19.  CTpykTypHbI  METOA  pacuera  HAJAKHOCTH  YEJOBEKO-MAIIMHHBIX  CHUCTEM.

HanexxHocTHBIE XapaKTEpUCTUKU OCHOBHBIX (DYHKIIMOHAJNBHBIX €AMHHUIL: pabouuii 010K, OI0K
3aJIepKKH, OJIOK pPEeLICHMUSL.

20. CTpyKTypHBIIi ~ MeTOI  pacuera  HAJASKHOCTH  YEJIOBEKO-MAIIMHHBIX  CHCTEM.
HanexxHocTHbIE XapaKTEPUCTUKN BCIIOMOTaTeNbHbIX ()YHKIMOHAIBHBIX IUHUIL: OJIOK KOHTPOJIS
omH0OoK, 6JIOK TMarHOCTUYECKOTO KOHTPOJIS.

21.  Iloka3arenu HaJEXHOCTH MNPOrpaMMHbIX enuHull. IlocienoBaTenbHO BBINTOJIHSAEMbIE
pabouue OJI0KH.

22.  lloka3aTesnu HaJEKHOCTU MPOrPaMMHBIX eIMHUL. TUIOBOM GJI0K KOHTPOJIS.

23.  Iloka3zaTtenu HaJEKHOCTH NMPOrPaMMHBIX €AUHMI. THUIOBOW OJOK € IpeaBapUTENIbLHBIM
KOHTPOJIEM.

24.  MeronuKa OLEHKH HaJJ&KHOCTU Y€JI0BEKO-MAIIMHHBIX CUCTEM.

25.  IloHsATHe 3KCIIEPUMEHTAIBHOM OL[€HKH HaJeXKHOCTH.

26. OpraHu3anus uCIibITaHU| U cOOp HHPOPMAIIUH.

27.  OueHka nokasaTeneil HaJIeXHOCTHU O IKCIIEPUMEHTAIbHBIM JaHHBIM

28.  OmnpeneneHue 3aKOHOB pacHpeeIeHuss HapaOOTKH Ha OTKa3

29.  Crartuctudeckas OLlEHKa IOKa3aTeseil Hale)KHOCTH NPU ONpeNeIUTENbHbBIX HCIIBITAHUAX.
30.  OOume npuHIMIBI 0OecedeHs] KOHTPOJIS HaJeKHOCTH IPU CEpUITHOM MPOU3BOJICTBE.
31.  Crartuctuueckue MeTObl KOHTPOJIS HAJEKHOCTH CEPUUHBIX CUCTEM.

32.  Buabl pe3epBUPOBAHUS CUCTEM.

33.  IloctaHoBKa 3a1a4M ONTHUMAJIBHOIO PE3EPBUPOBAHUS.

34.  PemeHne 3ajaud  ONTUMAJIBHOIO  pPE3EPBUPOBAHMUS  METOJOM  JTMHAMHUYECKOIrO
IIPOrpaMMH POBAHUS.

35.  TlonsTtue 3¢ dekTHBHOCTH HHGOPMAITMOHHBIX CUCTEM.

36.  Iloaxonsl k oueHke F3PEKTUBHOCTH MH(GOPMALIMOHHBIX CUCTEM.

37.  OueHka TeXHHMYECKOH 3 (HEKTUBHOCTH MH(GOPMAILMOHHBIX CHCTEM Ha OCHOBE METOJIOB

OLEHKU TEXHUYECKOH 3(PHEeKTUBHOCTH, (QYHKIMOHUPOBAHUS CIOXKHBIX CHCTEM. Mojens
TEXHUYECKOHN 3P PEeKTUBHOCTH CUCTEM KPAaTKOBPEMEHHOI'O 1EUCTBHUSI.

38.  OueHka TexHMUYECKOH 3(P(PEKTUBHOCTH MH(OPMALMOHHBIX CHUCTEM Ha OCHOBE METOJIOB
OLEHKH TEXHUYECKOH 3(GEeKTUBHOCTH, (GYHKIMOHUPOBAHUS CJIOXKHBIX CcHCTeM. Mojenb
TEXHUYECKOH 3(h(HeKTUBHOCTH CUCTEM JUTUTEIIBHOIO JEeH CTBUSI.

39.  Hapexnocts mnporpamMHoro oOecneuenus. Ilpuumnsr otkazoB I10. OcHoBHbIE
IIOKa3aTeNN HaJIeKHOCTH IIPOrPAMMHOI0 00€CIIeUEHNS.

40.  Mopuens HapexHoctu [10 ¢ nucKkpeTHO-MOHMIKAIOLIEH YaCTOTOM MOSBIEHUS OUIMOOK.

41.  Mopnenb HapexHoctu I10 ¢ quCKpeTHBIM yBEIUYEHHEM BPEMEHU HapaOOTKU Ha OTKa3.
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42.

DKCIOHEHIIHAIbHAS MOIEIb HagexxHocTu 110
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TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpoduisb) «I[IporpaMMHo-annapaTHbie KOMILIEKCHI»
(xon, HarpaBieHue, MPOQUIIH)

TEXHOJIOI'HYECKASA KAPTA

udp aucummmmae: 1o PYIT | 51.B.JB.2.2

Hucuumumna | HapexkHocTh HH(POPMALMOHHBIX CHCTEM

Kypc | 3 | cemecrp | 5-6

Kadenpa | NudopMaTHKU M BEIYHCIHTETbHOH TEXHUKH

Tonuxkun Hukxonaili AJjileKCaHAPOBHMY, KaHA. TeXH. HAYK,
HOUEeHT Kadeappl HMHPOPMATHKM H  BBIYHCIUTEILHOI

@®.1.0. npenonaBarens, 3BaHUE,

JOJIZKHOCTbD
TEXHUKHU
OO011. TPYAOEMKOCTbuyye/3ET ‘ 108/3 ‘ Kon-Bo cemecTpoB 2 ‘ ®opma KOHTpOJs | 3adeT
-HK 0o0III./TEK. ceM. | 10/10 |1_H)/CMO6HI./T6K. cem. | '/' P]Boﬁm/'rex. CEM. | 6/6 | CPC 00IIL./TEK. CEM. | 88/88

Komnerenuumn ody4yamouerocs, popmMupyemMbie B pe3yJbrare 0CBOCHHUS JUCHMILVIUHBI:

— CIOCOOHOCTh ~ OIICHWBATh  HAJACKHOCTP W Ka4ecTBO  (YHKIMOHMPOBaHHs  OOBEKTa
npoextupoBanus (I1K-6);

— crocoOHOCTh ~ pa3pabaThiBaTh CpPEJICTBA pealn3alui  WH(POPMAIMOHHBIX  TEXHOJIOTHMA
(MeTonpmueckre, WH(POPMALMOHHBIE, MAaTEMaTUYeCKHe, AJITOPUTMHYECKHE, TEXHHUYECKUE H
nporpammubie) (ITK-12).

Kon MakcumabHoe
. KoanyecTBo Cpox
¢ opmupyemoii Conep:xanue 3aJaHust . KOJIUY€CTBO
MeponpuATHI MpeaocTaBIeHus
KOMIIETECHIIUHI 0aJL10B

Beoonwui 10k
He npenycmorpen
OcHo6HOIL 010K

IIK-6 PellICHIE TeCTOR 3 9 B MexceccnoHHBIN
IIK - 12 CHICHHE TeCTO TIepuoz
IIK -6 B MexceccnoHHBIN
K - 12 JlaGopatopHbie paboThI 3 30 Hepuot
B teuenue cemectpa
IIK-6
I'pynnoBas auckyccus 2 6 110 PACIIUCAHUIO
IIK - 12 .
3aHATHH
IIK-6 B MexceccnoHHBIN
K - 12 KoHTponbHas paboTa 1 15 neprox
Bcero: 60
K -6 3 Bomnpoc 1 20 Io pacnucanuto
K - 12 auer Bomnpoc 2 20 ceccuu
Bcero: 40
Hroro: 100
Jonoanumenvuolii 610K
IIK-6 BrimmosHeHHE JOTTOHUTEIEHON
M 10
IK - 12 J1a00paTOPHOI PabOThI N
K —6 B mexceccnoHHBIM
K - 12 IlonroroBka rioccapus 5 NIEPUOL
Bcero: 15

[lIkana orieHUBaHUS B paMKax OaJlsIbHO-peUTUHIoBOM cucteMbl MAI'Y: «2» - 60 6aioB
u MeHee, «3» - 61-80 6amioB, «4» - 81-90 6amos, «5» - 91-100 6aiioB.
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