MWHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHN A
POCCHUMCKOU ®EIEPALTIA
®EJIEPAJIbHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPASOBATEJILHOE
VUYPEXXIEHUE BBICILIETO OBPASOBAHUA

«JIYTAHCKUM TOCYIAPCTBEHHBIN YHUBEPCUTET
VMEHU BJIA TUIMUWPA JAJIA»

HMHCTUTYT PpUOOPOCTPOCHHUS U IIEKTPOTEXHUYECKUX CUCTEM
Kadenpa «IIpubops»

VTBEPXIAIO

/ &

®OH/I OHEHOYHBIX CPEJACTB
no y4eOHO# JHCHHIIHHE

«IKcmayaTauus npudopoB»
12.03.04 BuotexHUUYECKUE CUCTEMBI U TEXHOJIOTHUH
«buoTexHnUecKre ¥ MEIUITMHCKHE amlaparbl A CUCTEMBD)

Pazpaborumku: .,
CT. MpeTI. % ['peuniikuna H. B.

(noamnuces)

®OC paccMmoTpeH 1 0f00peH Ha 3acenaHuu kapenpsl «IIpubope»

oT« d4 » /Jpﬂéﬂﬂm 20 A5 1., mporokon Ne 6

3aBenyroiuii kadenpoi % — Epomn C.C.

Jlyranck 2025 .



KoMnieKT oleHOYHBIX MATEePHAJIOB 10 IUCHUILIHHE
«IKcIIIyaTanus npudopos»

3agaHus 3aKPHITOrO THUIA
3agaHus 3aKPHITOr0 TUNA HA BLIOOP MPAaBUJILHOIO OTBETA
Buvibepume ooun npasuvHulli omeem

1. McnipaBHBIM COCTOSTHHEM Ha3bIBAIOT COCTOSIHUE 00BEKTA, TIPU KOTOPOM OH
A) rMeeT BBICOKYI0 HapaOOTKy /10 oTkaza T
b) 3amyckaercs npu BKIIOYEHUU

B) cooTBeTcTBYET BCceM TpeOOBaHUAM, YCTAHOBJIEHHBIM HOPMAaTHBHO-TEXHUUECKOM
JIOKyMEHTaIUEH

') nMeeT HU3KYI0 HHTEHCUBHOCTH OTKA30B A
[IpaBuiibHBIN OTBET: B
Komnerennuu (naaukaropsl): [1K-5 (TTIK-5.1, T1K-5.2)

2. PaboTOCIIOCOOHBIM COCTOSIHUEM Ha3bIBAIOT COCTOSHUE 00BEKTA, TPH KOTOPOM OH
A) umeet Boicokuit KITJ]

B) BBIITOJHACT 3aJaHHBIC (bYHKHHH, COXpaHsid 3HAYCHUS 3aIlaHHBIX IIapaMCTPOB B
npeaciax, yCTaHOBJICHHBIX HOpM&THBHO-TCXHH‘IGCKOﬁ I[OKyMeHTaHHGﬁ

B) umeer BbicOoKyto HapabOTKy A0 oTKaza T

') uMeeT HU3KYIO UHTEHCUBHOCTH OTKA30B A
[IpaBunbHsbIii OTBET: b
Komnerenmuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

3. [Tepexoa oOBbeKTa U3 OJHOTO COCTOSTHUS B IPYTO€ Ha3bIBACTCS
A) ceHcanuei

b) usmenenuem

B) nepexonom

I') cobpITHEM

[IpaBunbHsIi oTBET: I’
Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [TIK-5.2)

4. OTKa3, XapaKTEePU3YIOIIHICS CKauUKOOOpa3HbIM U3MEHEHHUEM OJTHOTO WU
HECKOJIBKUX 33JIaHHBIX MTapaMeTPOB 00bEKTA, HA3bIBAIOT

A) MrHOBEHHBIM

b) HeoXXugaHHBIM

B) pe3kum

I') BHE3aTHBIM

[IpaBunbHslii oTBET: [’
Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)



5. CamoyCTpaHSIOIUMICS 0TKa3, IPUBOAAIIMI K KPATKOBPEMEHHOMY HAPYIICHHUIO
paboTOCIOCOOHOCTH, HA3BIBAIOT

A) HenoYeToM

b) 3anepxkoit

B) cboem

I') nebexrom

[IpaBunpHbIl OTBET: B
Komnerenmmu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

6. MHOroKpaTHBIN BO3HUKAIOUIUN OO OJTHOTO M TOTO K€ XapaKTepa, Ha3bIBAIOT
A) nepemMexarIMMCcs 0TKa30M

b) HenoueTom

B) nedexrom

') monomkoi

[IpaBrIIbHBIN OTBET: A
Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

Bbl6epume 6Ce npasujlibHvle 6APUAHNIbBL OMBEM OB

7. HagexxHOCTh TIpe/cTaBisieT coO00i KOMITJIEKCHOE CBOMCTBO, COYETaroIiee B cede
MIOHSITHE:

A) paboTocriocoOHOCTH

b) 6e30TKa3HOCTH

B) norpenHocTh

') noAroBeYHOCTH

[IpaBunbHblid 0TBET: A, b, I’

Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [TIK-5.2)

8. OCHOBHBIMHU Ka4€CTBEHHBIMU IMOKA3ATEIISIMU HAJIEKHOCTH SIBJISIETCS
A) pezepBuUpOBaHUE

b) BeposiTHOCTH 0€30TKa3HOM pabOTHI

B) MHTEHCUBHOCTH OTKA30B

') cpennsis HapaOoTKa A0 OTKa3a

[IpaBuibHbI OTBET: b, B, I’

Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)
3ajaHus 3aKPHITOr0 TUNA HA YCTAHOBJIEHHE COOTBETCTBUS

Ycemanosume npasuibhoe coomseemcmaue.
Kaoicoomy snemenmy neeoco cmondbya coomeemcmesyem moabko 0OUH dJieMeHm
npasozo cmoaoya.



1. YcraHoBuTE COOTBETCTBUE CAEAYIOMIMX COETUHEHHI 3JIEMEHTOB:

1) cmemanHOe A)
1 2 N
o~ +{ o
2) mocieJ0BaTeIbHOE b) .
| |
o
3) mapaiiensHoe B)

2/1 N/1
[IpaBunbHbIi 0TBET: 1-B, 2-A, 3-b

Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [TIK-5.2)

2. YCTaHOBUTE COOTBETCTBHE OCHOBHBIX ITOKa3aTeJIEd HAAEKHOCTH.

1) MHTEHCHBHOCTh OTKA30B A) At)=n(t)/(N, - At)
2) cpenHsst HapaOOTKa J0 OTKasa b) p(t) ~ N_Tn(t)
3) byHKIUS HAIEKHOCTH B) Ty=1/A=1/ (Z A; )

[IpaBunbHbIit 0TBET: 1-A, 2-B, 3-b
Komnerenmuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

3. YcTranoBuTE COOTBETCTBUE YAaCTHBIX ClIy4acB pacuyeTa HaaCKHOCTH.

1) P, =1-(1-p*J A)

— P p p eees P —




2) P=1-(1-p)-(@-pl-p) B)
p
p
3) P=1-(1—p)? B)
p
IT pl p
4) P=p" )

1o HAH A

[IpaBunbHbit oTBET: 1-T°, 2-B, 3-b, 4-A
Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, T1K-5.2)

4. YCTaHOBHTE COOTBETCTBHE Ha TUIIOBOM A-XapaKTEPHUCTHKE TPEX OCHOBHBIX CTaJIUN
paboThI PJIEMEHTOB

}\“(t)A 1 atan 2 o1an 3 aTtan

b
A

At; T Vv t
1) 1 stan A) HOpManbHas paboTa
2) 2 atan b) npupaboTka
3) 3 aran B) m3uoc

[IpaBunpHbIil oTBET: 1-b, 2-A, 3-B
Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, T1K-5.2)



Sanamm 3aKPLITOIo TUIIA HA YCTAHOBJICHUEC HpaBI/IJIbHOﬁ mocJ1eaA0BaTeJIbHOCTH

Yemanosume npasuilbHyro nocne008amelbHOCb.
Januwume npasuilbHyro nocne008ameibHOCb 6_)/K6 cjllesa Hanpaeo.

1. YcraHoBuTe mopsiioK pacyeTa HaJeKHOCTH 0OBbEKTa!

A) onpeaesitoTCsl HICXOIHbIE JaHHBIE JIJI pacueTa HaJle)KHOCTH

b) onpenenstorcs KoIuYecTBEHHbIE 3HAYSHUS TAPAMETPOB, XapaKTePU3YIOIIHE
HOpMaJibHYIO paboty Ob

B) cocraBnsieTrcs mnosnemMeHTHas mnpuHIuUnuaibHas cxema Ob, omnpexaensromas
COCTMHEHHE DJIEMEHTOB TIPH BBHITTOJTHECHUHN UMH 3aJaHHOU (PYHKITUH.

[IpaBunbHbIid 0TBET: b, B, A.

Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

3az[amm OTKPLITOI'0O THIIA
3az[amm OTKPLITOI'0 THIIA HA JOIIOJTHCHHE

Hanuwume nponywennoe cnogo (crogocouemanue).

1. JIonroBe4YHOCTh — CBOWCTBO OOBEKTAa COXPAHSATH CBOIO hi (o)
NPEICITLHOTO COCTOSIHHS, KOTJa €ro SKCIUTyaTallds CTAHOBUTCS HEBO3MOXHOM I10
TEXHUYCCKUM, SKOHOMUYCCKUM IMPUYMHAM, YCIIOBUSIM TEXHUKH OC30TACHOCTH WIIH
HEO0OXOIMMOCTH KalMMTAILHOTO PEMOHTA.

[TpaBuibHBIN OTBET: PaOOTOCTIOCOOHOCTH

Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [1K-5.2)

2. Koappunuent, onpenensiomuii BEpOSTHOCTb TOTO, 4YTO OOBEKT (3JE€MEHT) OyeT
HEpabOTOCTIOCOOHBIM B TPOW3BOJILHO BHIOPAHHBIH MOMEHT BPEMEHH Ha3bIBACTCS
KorhpulrieHTOM
[IpaBuiIBHBINA OTBET: MPOCTOS

Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [TIK-5.2)

3ajaHus OTKPBITOIO THIIA ¢ KPATKUM CBOOOJHBIM 0TBETOM
Hanuwume pezynomam gviuucieHu.

1. B pesynpraTte 00paboTKH pe3ysibTaroB ucnbiTaHud 1000 MHTErpasbHBIX CXEM
(UC) B Teuenue 1000 yacoB. Otmeuanock uncio otkazaBmux MC 3a kaxasie 100
yacoB. Bce ortkazaBmme WC mnpopabotamu 10 cCepearHbl COOTBETCTBYIOIIMX
uHTEpBaNoB. VcnbITaHus Aajiy ClaeAyIoIInue Pe3ybTaThl:

Howmep otcuera 1 2 3 4 5 6 7 8 9 10

Yucio 0TKa30B 3 2 2 1 2 1 0 2 1 1




Onpenenuts HapaOOTKY A0 0TKa3a To 1 UHTEHCUBHOCTh OTKA30B A.

[IpasunbHbli otBeT: To=66070 wacos, A=1,5-10° wac™.
Komnerennuu (maaukaropsl): [1K-5 (TTIK-5.1, TTK-5.2)

2. 1000 smemenToB 00BekTa padoramu 500 dacoB. 3a 3TO Bpemsi OTKazalud 2
aneMenTa. OnpeaeanTh HHTCHCUBHOCTh 0TKa30B A(t).

[IpaBunbHEli oTBeT: 410 1/94 = 4 snemenTa U3 MuKMoHa 3a 1 yac.
Komnerennun (maaukaropsl): I1K-5 (ITK-5.1, T1K-5.2)

3agaHus OTKPHITOrO THUIIA C PA3BEPHYTHIM O0TBETOM

1. Ilectucnoitnas newatHas 1wiata  (A0=0,04-10° wac?) wmmeer 700
METAJUIU3UPOBAHHBIX OTBEPCTHH, MPUMEHSETCS B KopaOenbHOU ammaparype, 500
COEIMHEHMI ocyIiecTBisieTcs: BOHOU, a 200 — pyunsiM criocoboM, 10% otBepetuid
TpeOyIOT BTOPUYHOW Taiiku, KO3 UIMEHT yCIoBUU dKcmiryarauud Ke=2,
ko3 duruent cnos Kc=2, koappuuneHt oTBepcThii, TpeOYIOMUX BTOPUIHON MaKu
Ks=0,5. Onpeaenuts MHTEHCUBHOCTh OTKA30B IMPHU AKCIUTyaTaILNH A

[IpuBeauTe MOJHOE peLICHUE.
Bpewmst Beinmonnenust — 20 MuH.
Kpurepun oueHuBaHus: OJTHOE COAEPKATEIBHOE COOTBETCTBUE PUBEICHHOMY
HIKE PELICHUIO.
OxugaeMblii pe3yabTar:
Pewenne:
Ay =2 Ky [Ny - (Kc+Kg) + Ny - (Ko +13)] =

=0,04-1078-2-[500-(2+0,5) +200-(2+13)] =
= 3,4-107° gac™.
Komnerentuu (naaukatopsl): [TK-5 (ITK-5.1, [TIK-5.2)



BKCHepTHOC 3aKJII0YCHHE

IpencraBnensbiii Gon oueHo4HbIX cpeacTs (aanee - @POC) Mo AUCHUIITMHE
«JKcrtyaranus npu6oposy» coorsercTByeT Tpedboanusm @I'OC BO.

I[Ipennaraembie (OPMBI M CPECTBA TEKYLIEr0 W MPOMEKYTOYHOTO KOHTPOJISL
aleKBaTHbl LesIM M 3aJadaM pealu3aldd OCHOBHOHM IpodeccHoHanbHOU
o0pa3zoBareibHOW  MpOrpaMMbl 10  HAMpaBJICHHIO  IMOATOTOBKH 12.03.04
buotexHuuecKkre CUCTEMBI U TEXHOJIOTHH.

OueHouHble  CpeacTBa AN TEKyIIEro  KOHTPOJis — yCIIEBaeMOCTH,
IIPOMEXXYTOYHON aTTeCTAllMU [0 MUTOraM OCBOEHHMS MMCLUIUIMHBI IPEICTABICHBI B
TIOJTHOM O0BeMe. '

Bu/ibl OL[EHOUHBIX CPEJCTB, BKIIOYEHHBIE B PEICTABIEHHBIA (QOH, OTBEYAIOT
OCHOBHBIM npuHIHITaM Gopmuposanus GOC.

Pa3paboTaHHbll W MNpENCTABICHHBIA JUIA JKCHEPTH3bl (OHI OLEHOYHBIX
CPEICTB PeKOMEH/yeTcsl K MCTIONB30BAHMIO B MPOLECCe MOATOTOBKU O0yJaromMXcs
1o ykazanHoMmy HampasieHHo 12.03.04 buoTexHnuecKue CUCTEMbI U TEXHOIOTHH.

[Ipencenarens
y4eOHO-METOIUYECKON KOMUCCHU \k

WHCTUTYTA Spemenxo C.IIL.



JIuceT u3MeHeHU M 1ONOJTHEHUH

Jlata 1 HOMEp MPOTOKOJIA Tormich
Ne 11/ Buasl nononnenuit u 3acezianus Kadeapsl (c pactmdpoBKOif)
o /it . .
WU3MEHEHUN (xadenp), Ha KOTOPOM ObLIA 3aBeyIouero kageapoi

paccMOTpeHbI U 0J00PEHbI (3aBenyromux Kadempamn)




