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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOCHHS MaHHOW ITUCHUIUIMHBI Yy OOYYaroIierocs JOJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIIETEHIIUHM OCHOBHOH MpodeccroHaIbHON 00pa30BaTEIbHON MPOTrpPaMMBbI
akajemuueckoro 6akamaspuarta (naiee - OIIOIN):OIIK-1; ITK-3; TIK-4.

ConeprxkaHre KOMITETCHIIMH KaK ITUIAHUPYEMBIX Pe3yJbTaTOB OOyUYEHHs 1O TUCIMILIHHE

cM. Tadimna 1.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuna 1 - @opMupyembie TUCITUTUIMHON KOMITETEHITUU

HaumenoBanue Buma
KOMIIETEHIINH

HaumeHnoBanue kateropuu
(TpyIIIBI) KOMIIETEHITHI

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

o0bwenpogeccuonanvhas

OIIK-1 ctocoGHOCTBIO YUUTHIBATH COBPEMEHHBIC
TEHJCHINY Pa3BUTHS TEXHUKHU U TEXHOJIOTHUII B
obxactu obecnieueHNs TeXHOCPEPHOI
0e301aCHOCTH, H3MEPUTEIHHON U BEIYUCITUTEIHHON
TEXHHUKH, HH(POPMAIIMOHHBIX TEXHOJIOTHH B CBOCH
poheCCUOHANBHO JCSITEIBHOCTH

npogeccuonanvHas IPOEKTHO- ITK-3cnocoOHOCTBIO OLICHUBATH PUCK U
KOHCTPYKTOpCKas OMpPENENATh MEPHBI 10 00ECIICYCHUIO 0€30TaCHOCTH
pa3pabaTbIBaCMO TEXHUKH
npogeccuonanvHas IPOEKTHO- ITK-4crocoOHOCTBIO HCIOIB30BaTh METObI
KOHCTPYKTOpCKas pacy€ToB JIEMCHTOB TCXHOJOTMYECKOT'O

000pyIOBaHUS TI0 KPUTEPUAM pabOTOCTIOCOOHOCTH
Y HaJIOKHOCTH

1.2 JleckpunTOpHbIE XapaKTEPUCTHKH KOMIIeTEeHIN A
Tabnuna 2 — JlecKkpUnTOpHBIE XapaKTEPUCTUKU KOMIIETEHITNH, (POpMHUpyEeMbIe TUCIUTUTMHON

Ko u Ha3zBaHWEe KOMIIETEHIIUT

WNHaukaTops! JOCTIDKEHUS
kommereHuu no OITOIT

JMCUUIITIHBI ¥ TPaKTHKH,
¢dopmupyronme komneteHuo OIOIT

OIIK-1 criocOGHOCTBIO YUUTHIBATD
COBpPEMEHHBIE TeHICHIINN
Pa3BUTHUS TEXHUKH U TEXHOJIOTHIA
B 00acTu obecniedeHus
TexHOoc(epHOH 6e30IacHOCTH,
HU3MEPUTENBHON U
BBIYHMCIIATEIHHON TEXHUKH,
nH(OPMAMOHHBIX TEXHOJOTHH B
cBOEH IpodecCHOHATBHOM
JeATeTbHOCTH

3HaTh.

-OCHOBHbI€ [IPUHLIUIIBI aHAJIN3a U
MOJIEIUPOBAHUS HAJIEKHOCTH
TEXHUUECKUX CHCTEM.

YMmern:

-MO/IEJINPOBATh MIPOLIECCHI
(hopMUpOBaHNUS U MIPEIOTBPAILCHHS
aBapuil u KaTacTpod.

Baangern:

-METOJIaMH aHajin3a 1 000CHOBAHUS
MIPUEMIJIEMBIX PELIEHUII Ha OCHOBE
COBPEMEHHBIX TEH/ICHIIMI pa3BUTHUS
3aI[UTHON TEXHUKH U

TEXHOJIOT UM

b1.5.12 Uudopmaruka

b1.b.13 ®usuka

b1.5.19 leTanu MamvH U OCHOBBI
KOHCTPYHUPOBAHHUS

Bb1.5.22 DnexTpoHHKa U 3IEKTPOTEXHUKA
Bb1.5.23 Metponorus, cTaHAapTH3aLus |
CepTUPHUKAIIHS

b1.5.25 HanexxHOCTh TEXHUYECKUX
CHCTEM M TEXHOTEHHBIH PHUCK

b1.B.01 CucreMbl aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUSI CPECTB OOECTICUeHHS
6e30MacHOCTH

Bb1.B.02 TumnoBsle IpOMBIIIICHHBIE
TEXHOJIOTHH

Bb1.B.14 Ynpasienue nporeccamMu
TOPEHHS U B3pbIBa Ha MPON3BOCTBE
b1.B.JIB.08.01 TexHOT€HHBIC CHCTEMBI U
9KOJIOTUYECKUIN PUCK

b1.B.JIB.08.02 Maremaruueckoe
MOJIEIMPOBAaHUE TEXHOJIOTMUECKUX
MIPOLIECCOB

B2.B.02(I1) [IpousBoacTBEHHAs IPAKTHKA.
TexHonoruyeckas mpakTUka
B2.B.05(ITx) ITpomsBoacTBeHHast
nmpakTuka. [IpeaummoMHas mpakTHKa
Bb3.5.01() 3ammTa BEITyCKHOI
KBaJTU(UKAIIMOHHOM paboThI, BKITIOYAs
MTOJITOTOBKY K MPOLIEAYPE 3aIIUTH U




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
komrerennun o OITOIT

JIMCITUTUTHHBI U TIPAKTHKH,
dhopmupyromiue kommeTennuo OITOIT

MIPOLEAYPY 3AIIHUTHI

TTK-3¢crmocoOHOCTRIO OIIEHUBATH
PHCK U OTPEeIsiTh MEPHI 110
obecneueHnI0 0€30MaCHOCTH
pa3pabaTbIBacMOil TEXHUKH

3HaTh:

-OCHOBBI TEXHOJIOTHYECKUX PHUCKOB,;
-MepHI () obecrieueHHIo
06e30macHOCTH TEXHUYECKUX
YCTpPOMCTB.

YMmerh:

-BBIIIOJIHATH mpoCTeHIre
KOHCTPYKTOPCKHE pa3paboTku

CHCTEM 3aIIUTHI YEJIOBEKA U CPEJIbI
oOuTaHusl.

Baaners:

-CIIOCOOHOCTBIO OIICHUBATH PHCK U
OIIPEAEIATH MEPHI 0 00ECTIEICHHIO
6e3omacHOCTH pazpabaTeiBacMO
TEXHHKH.

B1.5.24 Mennko-01oa0rndecKiue OCHOBBI
6e3omacHOCTH

B1.5.25 HageXHOCTh TEXHUYECKNX
CHCTEM M TEXHOTEHHBIH PHUCK

b1.B.12 Ynpasnenue puckamu u
MpoUIAKTHKA B 00JIaCTH TEXHOC(HEPHOH
0e30macHOCTH

b1.B.JIB.05.01 MoaenupoBaHH€e ONacHbBIX
(aKTOpOB NOXKapa B TEXHUYECKUX
cucTeMax

b1.B./IB.05.02 MoaenupoBanue
TOCJIECTBUI TEXHOTEHHBIX aBapuit
b1.B./IB.07.01 Cucrema ymipaBieHus
PO eCCHOHANBHBIMY PUCKAMHU
b1.B.[1B.07.02 YnpaBnenue
MIPOMBIIIICHHON 0€30MacHOCTHIO
Bb2.B.02(IT) [Ipon3BoaCTBeHHAS TIPAKTHKA.
TexHonoruueckas MpaKkTUKa
B2.B.05(ITx) ITpousBoacTBeHHast
npakTuka. [Ipeauniuomnas npakTuka
b3.5.01(/1) 3amuTa BBITYCKHOM
KBAIM(UKALUOHHOH pabOThI, BKIIOYAsI
IMOATOTOBKY K IMPOUCAYPE 3allIUTHI U
MIPOLEAYPY 3aIIHUTHI

[NK-4cmocoOHOCTBIO
HCIIONB30BAaTh METO/BI PacYeTOB
3JIEMEHTOB TEXHOJIOTHIECKOTO
000pyIOBaHYS 10 KPUTEPUSIM
paboTococoOHOCTH U
HaJIe)KHOCTH

3HaTh:

-OCHOBHI TEOpHUH HAOEKHOCTH U
paboTociocoOHOCTH
TEXHOJIOTHYECKOTO 000pyJOBaHUS;
-METONBI  pacdyéTOB  DIIEMCHTOB
TEXHOJIOTHYECKOr0 000pYyI0BaHUS
MO KpUTEpHUsIM paboTOCIOCOOHOCTH
Y HaJEKHOCTHU.

Ymersn:

-IIPOBOJUTh pacd€rbl 3JIEMEHTOB
TEXHOJOTHUECKOTO 000pyA0BaHUS
0 KPUTEPHUSIM pabOTOCIIOCOOHOCTH
U HaJIEKHOCTHU.

Baagern:

-HaBBIKAMH OIICHKHU 3JICMECHTOB
TEXHOJIOTHYECKOTO 000PYIOBaHUS
IO KPUTEPHSIM HAIEKHOCTH U
paboTociocOOHOCTH.

B1.b5.19 JleTanu MammH 1 OCHOBEI
KOHCTPYHUPOBAHUSA

b1.5.25 HanexHOCTh TEXHUYECKUX
CHCTEM W TeXHOTCHHBIH PHCK
b1.B.JIB.08.01 TexHOreHHBIC CHCTEMBI U
SKOJIOTMYECKHH PUCK

b1.B./IB.08.02 Maremaruieckoe
MOJICTTUPOBAHUE TEXHOJIOTUIECKUX
MPOIIECCOB

B2.B.02(IT) [Ipon3BoacTBeHHAS TTPAKTHKA.
TexHonoruueckas MpakTUKa
Bb2.B.05(ITx) ITpomsBoacTBeHHAs
npakTuka. [IpeaaumioMHas mpakTHKa
Bb3.5.01(1) 3ammura BRITYCKHOM
KBaTU(PUKAIIMOHHOHN pabOTHI, BKITFOYAs
MTOJITOTOBKY K IPOLIEAYPE 3aIIUTH U
MPOLEAYPY 3alTUTHI

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabmuua 3 — O6beM U TPYLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YUE€OHBIX 3aHATHHA

. O06BéM vacos 1o Gopmam

OOmias Tpy10eMKOCTh M BHBI yueOHOH paObOTHI 10 TUCHUIUIMHE, obyaerns
MIPOBOJIUMEIE B Pa3HBIX opMax 000 0300 390
1 O6mas TpyI0eMKOCTh UCITUTUIAHBI 180 180
2 KonrakTHas paboTa 00y4aroImMxcs ¢ mpernojaapareieM (1o BUIaM 84 14
y4eOHBIX 3aHsTHI) (BCero)

AynutopHas padota (Bcero): 84 14

B TOM YHCIIE:




JIEKIIAHN 36 6
MPAKTUUECKUE 3aHATHS, CEMUHAPBI 30 4
J1a00paTopHbIe PabOTHI 18 4
B UHTEPAaKTUBHOU opme 15 2
B AJICKTPOHHOH (opme
3 CamocrosrenpHas pabota oOydarommxcs (Bcero) 60 157
4 1IpomerxyTodHas aTTeCTAIHsI 00yJaromerocs: —sK3aMeH 36 9
1 00BEM YacoB, BBIICIICHHBIH HA MPOMEKYTOUHYIO aTTECTAIIHIO:
3. Y4eOHO-TeMATHYECKHMI IJIAH M COleP:KaHue JUCHUILINHBI.
3.1 YueOHO-TeMaTHUYECKHI IIAH
Tabnuua 4 - YueOHo-TeMaTuuecKuil mian
ouHas opma ooyuenus
Oomas TpynoeMKoCTb 3aHATHI (dac.) DopMbl
E{ Pa3gensl ¥ TeMBI JUCIUINIMHEI Ti};izzM AyuTOpH. KE?;(T}SSEEOM
0 } 110 3aHATHIM (sce20 [ e 33;"‘;5;{ — CPC Hg%“ﬁgﬁ;g‘;ﬁo
2= vac.) o | P ' yCIIeBAeMOCTH
1-5 [Tpo6ieMbI TEOPHU HAICHKHOCTH. 38 10 8 4 16 NupuBuyans
OCHOBHBIE OHSTHSL. HBIC 3a]aHUs
6-9 Matemarnyeckie OCHOBBI Teopuu | 34 8 8 4 14 NupuBunyans
HaJeKHOCTH HBIE 3a0aHUA
10-13 | HagexHOCTh TeXHUUECKUX cucTem | 40 10 8 8 14 Wnausugyans
HBbIC 3alaHUA
14-17 | TonsTHE pHCKa U MPOOIEMBI 32 8 6 2 16 NupuBunyans
YCTOHYHBOTO Pa3BUTHS O0IIECTBA HBIE 3a1aHHUsI
[TpoMexxyToyHas aTTecTanus 36 OKk3aMeH
UTOIro 180 36 30 18 60
3a0uHas hopma 0dyueHus
Oo0mas TpynoeMKocTh 3aHsTHI (4ac.) DopMmbI
QE( Paznensl ¥ TEMbl AMCHIUTUINHBI TI}’({)I:T)EM AynutopH. KB?TYPHS%OH
% O SAIBITHAM (60620 JICK SaH;I[zgﬂ IIpaKT CPC Hﬁp(;ll\"l/'[f:égg;io
g E uac.) B ' PAet- yCIeBaeMOCTH
1-5 [TpoGieMbl TEOpUH HAJIEKHOCTH. 43 1 1 1 40 Wupusuyans
OCHOBHBIE TTOHITHS. HbIE 3aJJaHUs
6-9 Matemarnyeckie OCHOBBI Teopuu | 43 2 1 1 39 NupuBunyans
HaaACKHOCTHU HBbIC 3aaHus
10-13 | Hage:xHOCTh TEXHHYECKUX cucTeM | 43 2 1 1 39 Wnnusuayans
HBbIC 3aaHus
14-17 | TousTHE pHCKa U MPOOIEMBI 42 1 1 1 39 NupuBunyans
YCTOWYMBOTO pa3BUTHs 00IIECTBA HbIE 33/1aHUs
IIpomexxyTouHas arTecTanus 9 Ok3aMeH
HUTOI'o 180 6 4 4 157

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabmuma 6 — ConeprkaHue TUCIUTUTMHBI

Ne HaumenoBanue paznena,
/I TEMbI TACLUIUIMHBI

Conepxanue 3aHATHSI

Codepotcanue 1eKyuoHH020 Kypca

1 ITpo6iemsl Teopun HagexxHocTH. OCHOBHBIE IOHATHSI.

Bsenenne

Texuuka uznenus. MccnenoBanue Kak mpoiecc 000CHOBaHHS
peuieHui. DKCIepUMEHTUPOBAHNUE U MOJIETTUPOBAHUE KaK




HaumenoBanue pasacia,

ConepxaHue 3aHATHSI

n/n TEMBI JUCIUTIIIIHBI
OCHOBHOM crioco0 morydeHust HHQOpMaIuu 7151 000CHOBaHUS
peLeHui.

1.2. | OcHOBHBIE IOJOKEHHUSL. [pusnaku knaccuduranuii uzgenuii. OCHOBHBIE paccMaTprBacMbIe
Tumnossie 3aga4n KJacchl m3nenui. [Ipu3Haku KracCupUKaId CUHCTEM.
uccaenoBanus HamexxkHOoCTH | OcobeHHOCTH AP (HEKTHBHOCTH U HAACKHOCTH CIIOKHBIX

TEXHUYECKUX CHCTEM. THIIOBbIE MEPOTIPUATHS IO 00ECTICUEHHIO
HaIeKHOCTU. KOMIIEKCHBIM MOAXO0 K YIPaBICHUIO HaJCKHOCTHIO
MallIvH.

1.3. | OcuoBuple  momsatus  u | HagexxHocTh u ee cocraBmsromue. COCTOSHUS TEXHIYECKOTO

onpezeneHus Hae)KHOCTH o0bekTa. [ledexThl, moBpexAeHUs, 0TKa3bl. BpeMeHHbIe TOHSATHSL.
Texandeckoe 00CITy:)KHBaHHE U PEMOHT. Pe3epBrupoBanue.
HopwmupoBanue Haie)KHOCTH U 00OecTIeueHre, OnpeieiIeHne U
KOHTPOJIb Ha/IC)KHOCTH.

1.4. | UcneiTanus Ha HaAEKHOCTh. | be3oTkaszHocTs. JlonroBeunocts. COXpaHsIeMOCTb.

IloxazaTenn HaIeKHOCTH PemonTonpurogHocTs. KoMImiekcHbIe OKa3aTenn HaJeKHOCTH.

2 MaTemMaTHdecKrue OCHOBBI TEOPUU HAICKHOCTH

2.1. | Ciyuaiinbie COOBITHSI. XapaKTepUCTUKU CIy4aiHBIX COOBITHIA. BEpoATHOCTH COOBITHS.
CrnyyaiiHple BEIMYUHBI U 3aKOoHBI pacpeAeNeHHs JUCKPETHBIX CIIyYalHBIX BETMUYHH.
(YHKIINH pactpeaeneHus.. 3aKoHBI pactpeieNieH!s] HEMTPEPBIBHBIX CITyYalHbBIX BEIIUUYHH.

IIpenenbHbIe TEOPEMBI TEOPUH BEPOSITHOCTEN

2.2. | CratucTuueckuii anmapar OcuoBnble nousaTus. [lepBuunas 00paboTKa SIKCIEPUMEHTAIHLHOTO

OLICHKH HaJIeKHOCTH Matepuana. [IpeaBapurenbHblii BHIOOP BUAA BEPOSITHOCTHOTO
pacnpezneneHus. AHAIA3 OJHOPOJTHOCTH UCXOIHOTO
cTatucTuiyeckoromatepuana. OneHka napaMeTpoB pacipeeieHus.
[IpoBepka cornacusi 3KCIEpUMEHTAIBHOTO M TEOPETUIECKOTO
pacnpenenenuii. [loToku coOBITHH, HX CBOWCTBA M KIIACCH(UKAIIHSL.

2.3. | Maremarnueckue MOaETH OkcnoHeHNnanbHas Moelns. Pactipenenenne BeiiOymna. ['amma-
TEOpPUHU HAJIEKHOCTU pacnpenenenue. HopmansHoe pacnipenenenue. [TyaccoHoBckui

noTok. CTpyKTypHas MOZIeNb HaIeXKHOCTH cucTeM. biok cxema.
JepeBbs 0TKa30B. [lepeBbs COOBITHH.

2.4. | BepostHOCTHBIE MOJIENU B Monenu Harpy3Ka-conpoTHBIeHHE. KBaznucraTnueckue MOAeIu.
pacue€Tax CUCTEM U MOILCJ'H/I KyMYJIATUBHOTO THUIIA. MOI[CJII/I MAapKOBCKOI'O THUIIA.
KOHCTPYKITHI Moienu myacCOHOBCKOTO THITA.

3 HanexxHOCTh TEXHHYECKUX CHCTEM

3.1. | Merons! pacueta Cucrema ¢ 1ociieI0OBaTEIbHBIM COSTUHEHUEM dJIeMEHTOB CHUCTEMBI
CTPYKTYPHOH HaJEKHOCTU C apAJUIENIBHBIM COEIMHEHUEM NIEMEHTOB. MaxopuTapHbIe
CHUCTEM cucteMbl. MOCTHKOBBIE CHCTEMBI. KOMOMHUPOBaHHEIE CHCTEMBI.

MHoOroyHKIINOHAIBHBIC CUCTEMbI. METO bl TIOBBIIICHUS
CTPYKTYPHOMW HaJIe)KHOCTH CUCTEM.

3.2. | HagexxHOCTH cUCTEM ¢ Harpyxxennoe pesepBupoBanue. HenarpyxeHHoe pe3epBUpOBaHUE.
pe3epBUpPOBaHIEM Ob6neruenHoe pesepBrupoBanue. CKOIB3SIIEe pe3epBUPOBAHHE.

3.3. | HagexxHOCTh TEXHUYECKUX 3ananue TpeOOBaHUI U BBIOOP HOMEHKIIATYPHI ITOKa3aTenen
CHCTEM Ha CTaauun HAJICXKHOCTH. MeTOHBI pacupeacji€Hrusd HOpM HaJICKHOCTH.
MPOCKTHPOBAHUS [lokazarenu HaaEKHOCTH AIeMeHTa. PacueT npoeKTHOi

Ha/I©KHOCTU CHCTeM. PacueTHbIe 3aBUCHMOCTH BEPOSITHOCTH
0e30TKa3HON PabOTHI MEXAHWYECKUX y3JIOB 10 3aJaHHBIM
kputepusM. HanesxxHocTh n3aenuii Ha sTane pa3paboTKU MPH
BbIOOpE 3amacHbIX YacTel. PacyeT KommuecTBEHHOIO COCTaBa
3anacHbIX YacTel. [TpuHIMIBI KOHCTPYHPOBAaHMUS,
00ecneunBaronie CO3JaHNe HaIeKHBIX CHCTEM.

3.4. | UccnenoBanue HaaexxHoctd | Llenu u Buabl ncnbiTanuii. Opranuzanysi U IOCJIeA0BaTeIbHOCT

U3MeNui JTane
3KCIIEPUMEHTAIBHOMN
0oTpabOTKH

CO3/IaHUs CIIOKHBIX cUcTeM. [IporpamMma skcriepruMeHTalIbHON
oTpaboTKu. KOHTpOIb ypOBHS OIEHKH BBITOJIHEHUS TPOTPAMMBI
SKCHEPUMEHTAILHON 0TpaboTku. McciaeqoBaTebCKIe UCTIBITAHUS




HaumenoBanue pasacia,

ConepxaHue 3aHATHSI

n/n TEMBI JUCIUTIIIIHBI
OTIBITHBIX 00pa3ioB. [[maHnpoBaHne McCcIen0BaTENbCKUX H
KOHTPOJIBHBIX UCTIBITAHUN METOJIOM (PUKCUPOBAHHOTO KOHTPOJIS.
IlimannpoBaHUE UCTIBITAHU.
4 IlonsiTre prucka u mpo6IEMBI YCTOMYUBOTO Pa3BUTHS 00IIECTBA
4.1. | MaremMaTtnueckoe Kiraccudukarms puckoB O01mas xapakTepuCTHKA PHUCKA.
OIIpENICIICHUE PUCKA. NupuBuayanbHbIN M KOJUIEKTUBHBIN pUcKU. [loTeHIHaNbHBIN
TEPPUTOPHUAIILHBIN U COUUATBHBIA PUCKU. DKOJIOTHYECKUN PUCK.
4.2. | CTpyKTypa TEXHOT€HHOTO [Ipobnembl TexHOTEHHO# Oe30macHocTH. Kimaccudukars u
pHCKa. HOMEHKJIaTypa MOTEHIIHAJIHHO OMMACHBIX 00OBEKTOB M TEXHOJIOTHIA.
[Ipupoano-TexHoreHHsie pucku. OMacHOCTH, MOCIEI0BATEIHLHOCTH
COOBITHM, KCXO/IBI aBAPHH U MX NOCHEACTBUS. CTPYKTypa MOIHOTO
ymiep6a Kak IMOCIIe[ICTBHS aBapHil HA TEXHUYECKUX 00BbEKTax.
OO01mas CTPyKTypa aHaJIn3a TEXHOTCHHOTO PUCKA.
4.3. | Meronp! ananuza [InanupoBanue u opranuzanus padbot. Unentndukanus

TEXHOI'CHHOI'O prUCKa

ormacHocTel. XapakTepuCcTHKa METOAOB prcka. PaspaboTka
PEKOMEHAIMI IO YMEHBIICHUIO pUcKa. MeToabl POBeICHUS
aHanu3a pucka. TpeOoBaHus K 0(OPMIIEHHIO Pe3yIbTaTOB aHATIHU3A
pHCKa.

Codepoicanue npaxmuieckux 3aHamui

1. ITpo6emsl Teopun HagexxkHOocTH. OCHOBHBIC IOHATHSI.
1.1 | Beenenue Onpenenenne KOJTUYECTBEHHBIX XapaKTePUCTUK HAZAECKHOCTH 110
CTaTUCTUYECKUM JIAaHHBIM 00 OTKa3aX U3IEIHsl.

1.2 | OcHOBHBIE HOJOXKEHUSL. AHaIUTHYECKOE ONIPENEICHAE KOJIHYECTBEHHBIX XapaKTEPUCTHK
Tunossle 3a1a4un HaJEKHOCTH U3IENNS
WCCJIEIOBAHNUS HA/IEKHOCTH

1.3 | OcHoBueie  moHsTHs  u | OmnpeneneHue HAIEKHOCTH CUCTEMBI C TTOCIIEIOBATEIbHBIM
onpeAeIeHNs] HaJe)KHOCTH COEIMHEHNEM DIIEMEHTOB

1.4 | HcnbiTanus Ha HAaOEKHOCTH. | PacueT HaieXHOCTH CUCTEMBI C IIOCTOSIHHBIM PE3€PBUPOBAHIEM
IToka3aTesn HaJeKHOCTH

2 MatemaTrndyecKkie OCHOBBI TEOPUH HAIEKHOCTH

2.1 | CnyuaiiHble COOBITHSL. OneHka prucka BO3HUKHOBEHHS YPE3BBIYANHBIX CUTYALN, BPEIHBIX
CryuaiiHble BEJIMYMHBI U 1 HEX)KETIaTeIbHBIX SIBICHUI
(GYHKIIMM pacripe/iesieHHS.

2.2 | CrarucTuyeckuii amnmapar IIporuozupoBaHue UHTEHCUBHOCTH OTKA30B TEXHUYECKOU CHUCTEMBI
OILICHKH HaJIeKHOCTH

2.3 | Maremaruueckue MoJIeNin AHanu3 HaJIe)KHOCTH CUCTEMBI C MTOMOIIIBIO METOIUKH «/lepeBo
TEOPUH HAJISKHOCTH HEUCIPAaBHOCTE»

2.4 | BeposTHOCTHBIC MOJICIHU B AHanu3 HaJIeKHOCTH CUCTEMBI C TIOMOIIBI0 METOANKY «/lepeBo
pacueTax CUCTEM U COOBITHIT»
KOHCTPYKIUI

3 Hazne)xHOCTh TEXHUYECKHX CHCTEM

3.1 | Merosl pacueTa AHamn3 HaAEeKHOCTH CUCTEMBI C ITIOMOIIBI0 METOIUKH «AHAIN3
CTPYKTYpPHOU Ha/IEKHOCTH BHJIOB U MIOCTIEICTBUI OTKa30B»
CHUCTEM

3.2 | HagexxHOCTh cUCTEM C AHanu3 HaJeKHOCTH U TEXHOTEHHOT'O PUCKa TEXHOIOTUIECKIX
pe3epBUPOBaHUEM MIPOLIECCOB € TIOMOILBIO METOJUKHN «AHAJIN3 HAJEKHOCTH

4eJI0Be4ecKoro akropay

3.3 | HagexxHOCTh TEXHUYECKUX AHanu3 HaJeKHOCTH U TEXHOTEHHOT'O PUCKa TEXHOIOTUIECKIX
CHCTEM Ha CTaauu IIPOLIECCOB C TIOMOIIBI0 METOUKH «IISATh TIOYEMY»
MIPOEKTUPOBAaHUS

3.4 | HccnenoBanue HaIe)KHOCTH | AHaJIM3 HAZECKHOCTH C TIOMOILBIO IUarpaMm

W3/ENNI 3Tane
3KCIIEPUMEHTAIBHOMN
0oTpabOTKH




No HaumenoBanue pasnena, ConepKanie 3ansTis

n/n TEMBI TUCIUTUTHHBI

4 [lonsiTre prucka u mpo6IEeMBl YCTOMYUBOTO Pa3BUTHS 00IIECTBA

4.1. | MaremMaTtnueckoe OmpeneneHre KOMMYSCTBECHHOHN OIIEHKN TEXHOTEHHOTO PHCKa
oTpeJiesIeHHe PUCKA.

4.2. | CTpyKkTypa TEXHOTCHHOTO Jloruko-rpaduyeckuii MeTO/ aHATN3a HAICKHOCTH U PUCKA
pHCKa.

4.3. | Meronpl aHanm3a OrieHKa prCKa MPOMBINUICHHBIX MPEIIPUSTHN

TCXHOI'CHHOI'O pHUCKa

Codepotcanue 1a60pamopHbix 3aHAMull

1. IIpo6meMb! Teopuu HamexkHOCTH. OCHOBHBIC ITOHSTH.
1.1 | OcHOBHBIE TOIOXKEHUS. Uccnenosanne HaAES)KHOCTA TEXHUYECKUX CUCTEM C IIOMOILBIO
Tunossle 3a0aun 3JICMEHTOB TEOPUU BEPOSTHOCTCH

HUCCICOO0BaHHUA HAACKHOCTHU

1.2 | OcHoBHbie  moHsATHS  u | [locTpoeHUe M pacueT CTPYKTYPHBIX CXEM HaJIe)KHOCTH CIIOKHBIX

onpeAeIeHNs] Hae)KHOCTH CUCTEM

2 MatemaTrndecKkie OCHOBBI TEOPUH HAJIEKHOCTH

2.1 | MaremaTruieckue MOJIeIn HccnenoBanne npruMeHEHHs 3aKOHOB pacIpeeIeHus] OTKa30B
TEOPUH HAJICKHOCTH

2.2 | BeposTHOCTHBIE MOJIENIU B AHanu3 nokasatesnei 6e30IacHOCTH CUCTEMBI «4YeJI0BEK-MallluHa-
pacueTax CUCTEM U cpena»
KOHCTPYKUUH

3 Hane:KkHOCTh TEXHHYECKUX CHCTEM

3.1 | Meronmsl pacueTa Pacuer xapakTepucTuK U3A€IUi BOCCTAHABIUBAEMBIX U
CTPYKTYpHOU HaJIEXKHOCTHU HEBOCCTAHABIMBAEMbIX TEXHUYECKUX CHCTEM
CUCTEM

3.2 | HagexxHOCTB cHCTEM ¢ OueHKa 1 KOHTPOJIb HAJECKHOCTU TEXHUYECKUX YCTPOUCTB
pe3epBUpPOBaHIEM

3.3 HanexHocTh TEXHUYECKUX Pacuer xoimuecTBEHHEBIX ITOKa3aTeJIey HaleKHOCTHU
CUCTEM Ha CTaJuu BOCCTaHABJIMBACMBIX OOBEKTOB

3.4 | IpOEKTHPOBAHHSA Pacuer nokazareneil Hale’)KHOCTH HEBOCCTAHABIMBAEMOM CHCTEMBI

C TIOCTOSIHHBIMH BO BPEMEHH MHTEHCHUBHOCTSIMHU OTKa30B
3JIEMEHTOB
4 ITonsiTre prcka 1 mpobaeMbl yCTOWYMBOTO Pa3BUTHS OOIIECTBA
4.1 | Merons! aHanM3a OnpeneneHne OLEHKH TEXHOTEHHOTO pUCKa

TCXHOT'CHHOI'O pHCKa

IIpomexxyTouHas arrecranus —3K3aMeH

4 Tlopsinok OleHMBAHUSI YyCNEeBAeMOCTH M CHOPMHUPOBAHHOCTH

KOMIIETEHIMI 00y4Yar01erocs B TeKyuei U NpoMe:KyTOYHON aTTeCTALMH.

JUJi TIOJIOKUTENBHON OLEHKHU IO pe3ysibTaTaM OCBOECHMS AUCLMILIMHBI 00ydarouemMycs
HEO0OXOJUMO BBITIOJHUTH BCE YCTAHOBJIEHHBIE BB y4eOHOU paboThl. OleHka pe3yabTaToB
paboTsl oOydatomierocst B 6amiax (Mo Bugam) MpuBeaeHa B Tabmuie 7.

Tabmuua 7 - bannpHO-peHTHHroBas OLEHKa pe3ylbTaToB y4eOHOW  paboThI
obyuaromuxcs mo Bugam(bPC)

VYuebHas padora |Cymma  |Bunpl u pe3ynbraTsl OrneHka B aTTecTalluu Bannel
(BuIBI) O6aimoB  |y4eOHOI paboThI

Cemectp 2

Texymas yuebnas |60 WHnuBuayanbHble 3a oqHO MHAMBHUAYAJIbHOE 3a1aHUE OT 5

pabota B cemecTpe 3amaHust (OT4ET O no: 30-54
(ITocemenne BBITTOJTHEHUH 5 6asuioB (BeImostHEeHO 51 - 65% 3amanmii)




3aHATHH 110 MHIUBUAYAIBHOTO 7 6ay1a (BBIIONHEHO 66 - 85% 3amaHmii)

pPaCIMCaHHIO H 3amanust) (6 paboT) 9 6annoB (Beinonueno 86 - 100% 3ananuii)
BBINOJIHEHUE Pa6ota Ha npakTryeckoM |3a oano 3ausTue ot 0,5 10 1: 8,5-17
3a/laHui) 3anaTHd (17 3aHaTHil) 0,5 6an0B (BeIMOIHEHO 51 - 65% 3ananuii)

0,7 6anna (BeimoaHEHO 66 - 85% 3ananuii)
1 6ann (BemonzeHo 86 - 100% 3ananuit)

PaboTta Ha naboparopHom |3a ogHo 3ansitue ot 0,5 10 1: 4,5-9
3aHATHH (9 3aHATHI) 0,5 6as10B (BoIIONMHEHO 51 - 65% 3amaHwmii)
0,7 6anna (BeimosiHEeHO 66 - 85% 3amaHwmii)
1 6ana (BemonaeHO 86 - 100% 3amanmii)

HToro mo Texymreii padore B ceMecTpe 43 - 80
IIpomexyrounas |40 Teopernueckuii Bonpoc |5 6asia (MoporoBoe 3HaUCHHE) 5-10
aTTecTanus 10 6anj0B (MaKCHMaITLHOE 3HAUCHUE)
(oK3amen) Teoperndeckuii Bompoc |5 6anama (IOporoBoe 3HaAUYCHIE) 5-10
10 6ans0B (MaKCHMaITLHOE 3HAYCHUE)
Pemenue 3anaum 1. 5 6ansa (moporoBoe 3HaUEHUE) 5-10
10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
Pemenue 3anaun 2. 5 6ans10B (MOPOTroBOE 3HAUCHUE) 5-10
10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
HTOro no npoMe:KyTo4yHoii aTTecTanuu B ceMectpe (IK3aMeHy) 20-400.
CymMMapHasi OlleHKa N0 JUCHHUILUIMHE B ceMecTpe: CymMa 0aJioB TEKyILEeH 1 IPOMEXYTOYHON aTTeCTaluH
51-1006.

SMarepuajibHO-TEXHHYECKOE, MPOrPAaMMHOE U Y4eOHO-MeTOIANYecKoe
o0ecrnevyeHne TUCHUIINHBI.

5.1 YueOHas Jureparypa

OcHosHas yuebHas rumepamypa

1. T'ycbkoB, A. B. HagexHOCTh TEXHHUYECKUX CHUCTEM U TEXHOTEHHBIH puck / I'yChbKOB
A.B., Munesckuit K.E. - Hosocubupck :HI'TY, 2012. - 427 c.: ISBN. - URL:
https://znanium.com/catalog/product/558704. — TekcT : 3JeKTPOHHBIH.

2. KpaBuoBa, M. B. Hage:xHOCTh TEXHHYECKHUX CHCTEM U TE€XHOTE€HHBIN PUCK : yuyeOHO-
meTtoaudeckoe nmocodue / M. B. KpaBmoBa. — Tombsitta : TI'Y, 2011. — 236 ¢.— JlaHs :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/139928. — Tekcr :
AIEKTPOHHBIMN.

Jlononnumenvnas yuebnas numepamypa

1. Pe3nukosa, 1. B. Hage:xHOCTh TEXHHUECKHUX CHCTEM U TEXHOTEHHBIA PUCK : yUueOHO-
Metoanueckoe nocodue / M. B. PesnukoBa. — TombsarTu : TI'Y, 2018. — 165 ¢. — ISBN 978-5-
8259-1224-0. - Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/139930. — — TeKcT : AIeKTPOHHBIN.

2. Paxumona, H. H. Hage:)xHOCTh TEXHUYECKHX CHUCTEM W TEXHOTCHHBIN PUCK : ydeOHOe
nocooue / H. H. PaxumoBa. — OpenOypr : OI'Y, 2017. — 277 c¢. — ISBN 978-5-7410-1959-
7. — Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/110628.
— TekcT : 371eKTpOHHBIN.
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5.2 MarepuajbHo-TeXHHYECKOe M TNpPOorpaMMHoe obecredyeHue
AUCIHHUIIJINHBI.
YyeOHbIC 3aHATHS 1T0 TUCHUILIMHE POBOAATCS B yueOHBIX ayautopusx KI'TIN KemI'V:

501 KomnbloTepuslii kJjacc. YueOHas ayIauTopusl [UIsi TpoBeAeHus 3aHsTuil | 654079,

(MypTHMETUITHAS): KemepoBckas

- JICKIIHOHHOTO THUTIA, o0nacTh, T.

- 3aHSATHI CEMUHAPCKOTO (MPaKTHYECKOT0) THIIA, HoBoky3Herx,

- 3aHATHH JTaOOPATOPHOTO THIIA, Ip-KT

- JUTS TPYIIIOBBIX M MHIWBUAYAJIbHBIX KOHCYJIbTAINH, Merasmrypros,

- TeKYIIETO KOHTPOJIS M IPOMEKYTOYHOH aTTecTanun/ o. 19

CnennanuzupoBannas (yueOHasi) Me0esb: JOCKa MejoBasg, Kadempa, CTOIBI

KOMITBIOTEPHBIE, CTYIIbS

OdopynoBanue s Npe3eHTAlMM  y4eOHOr0  MaTepHana:  KOMIIBIOTED

IpenoaBaTens, SKpaH, IPOEeKTOp;

OodopynoBanue: 17 KOMITBIOTEPOB

Hcnonb3yemoe nporpaMMHoe obecnevenmue: MS Windows

(MicrosoftlmaginePremium 3 year o cyonunenznonHomMy noroopy Ne 1212/KMP ot

12.12.2018 r. go 12.12.2021 r.), LibreOffice (cBobomuo pacmpoctpansemoe I10),

FoxitReader (cBobGomuo pacmpoctpansiemoe I1IO), Firefox 14 (cBobomnO

pacmpocTpaHsaeMoe I10), Sunekc.bpaysep (oTeuecTBEHHOE cBOOOTHO

pacnpoctpansemoe [10), MathCad (JIutiensuss Ne9A1487712), Microsoft SQL Server

2008 (MicrosoftlmaginePremium 3 year mo CyOmWIIEH3MOHHOMY JOTOBOpY No

1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),

HNutepHer ¢ odecnevyenuem aocryna B JUOC

106 IMomenieHue AJis CAMOCTOATEIBHON paOOThI 00YYAIOIIIXCS. 654041,

Crenmanm3upoBanHas (yueOHas) MeOENb: CTOMBI, CTYIIbS, JOCKa MEJIOBasI. KemepoBckas

O06opy0BaHKE: CTALIMOHAPHOE - KOMIBIOTEPHI (4 1IT.). 00JacTh -

Hcnonezyemoe nporpamMmmHoe obecrnieuenne: MSWindows (MicrosoftlmaginePremium | Ky3s6acc,

3 year no cyOnmuen3noHHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 | HoBoky3Henxk

r.), LibreOffice (cBoboano pacnpoctpansemoe 110). Ui TOPOJCKOM

Wnrepuer ¢ obecriedennem goctyna B SUOC. OKpYT, T.
HoBoky3Helk,
yiI.
Kysnenosa, .
6

5.3
HH(OpPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.

CoBpemennbie  mnpodeccuoHaibHbIe  0a3bl

JAHHBIX |

1. HudopmannonHas cucrema «OOIEPOCCUNCKUNA MaTeMaTHUYECKHH MOPTaI»,pexuM

noctyma :http://www.mathnet.ru/

2. WHpOpPMAaIMOHHAS CHCTEMa«JKCIIOHEHTa» - IICHTP HWHXKEHEPHBIX TEXHOJOTHHA W

MOZEITMPOBAHHS, PeXKHUM JTocTyna :http://www.exponenta.ru

3. baza mannbix Science Direct (6osee 1500 xypHanoB u3narenbctBa Elsevier, cpenu
HUX M3JIaHUs TI0 MaTeMaTHKe U MHPOPMAaTHKE),pexknuM roctyma :https://www.sciencedirect.com

4. Undopmanumonnas cucrema «Eaunoe

pecypcamy» http://window.edu.ru/catalog/

OKHO JOCTyla K HH(OPMALMOHHBIM

5. bBasm JaHHBIX MW AaHAJIUTHYCCKHUC ny6n1/11<au1/11/1 Ha TMopTajc «YHI/IBCpCI/ITCTCKaﬂ

nH(opMarronHas cucrema Poccust», pexxum gocryma: https://uisrussia.msu.ru/
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6 Wnble cBeaeHus U (MJIM) MaTepPHAJIbI.

6.1. TeMmbl NUCHLMEHHBIX Y4eOHBIX Pa0OT
Tabnuna § - TeMbl MUCEMEHHBIX YIeOHBIX paboT

Paznen Tembl ITuceMeHHBIe pabOTHI
[Ipo6nemsl Teopuu HccnenoBanue HaACKHOCTH TEXHUYSCKUX CHCTEM C ITOMOIIBIO Ortuer 1o
HaJIC)KHOCTH. AIIEMEHTOB TEOPUH BEPOSTHOCTEH WHIWBUAIYaIbHOMY
OCHOBHBIE TTOHATHS. 3agaHuo Nel
[TocTpoeHne u pacyeT CTPYKTYPHBIX CXeM HaJeKHOCTH Ortuert 1o
CIIOKHBIX CHCTEM UH/IUBUIYaTEHOMY
3agaHuio Ne2
Marematnueckue UccnenoBanue npuMeHeHHs 3aKOHOB pacpe/IesIeHUs] OTKa30B OrtueT o
OCHOBBI TEOpUU UH/IUBUIYaTEHOMY
HaJCKHOCTHU 3aganmio Ne3
Amnanus nokasareiei 6€30MacHOCTH CUCTEMEI «UEI0BEK- Ortuet o
MaIliHa-CPeIay UH/IUBUIYaTEHOMY
3amannro Ned
HanexxHocThb Pacuer xapakTepuCTHK M3/ICIHi BOCCTAaHABINBACMBIX U Ortuer 1o
TEXHUYCCKHX CUCTEM HEBOCCTAHABJIMBACMBIX TEXHUYECKUX CHCTEM WHIWBUIYaIEHOMY
3agaHuro Ne5
OreHKa U KOHTPOJIb HAIE)KHOCTH TEXHIHUECKUX YCTPOICTB Ortuer 1o
WHIWBUIYaIEHOMY
3agaHuio Ne6
PacyeT KOIMYECTBEHHBIX IOKA3aTelel HaJeKHOCTH Ortuer 1o
BOCCTaHABIIMBAaCMbIX 0OBEKTOB WHIWBUIYaIEHOMY
3agaHuio Ne7
PacueT mokazareneit Haae)KHOCTU HEBOCCTaHABINBAEMOM OrtueT o
CUCTEMBI C ITIOCTOSAHHBIMHU BO BpeMeHI/I HUHTCHCUBHOCTAMHAU I/IH[[I/IBI/I}lyaJ'H)HOMy
OTKAa30B 3JICMCHTOB 3agaHuio Ne§
Meroms! aHaIU3a OrnpenesneHue OIEHKH TEXHOTEHHOTO pUCKa OrtueT o
TEXHOTCHHOT'O pI/ICKa I/IH[[I/IBI/I}lyaJ'H)HOMy

3agaHuio Ne9

6.2. [IlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA NPOMEKYTOUYHOI

arrecranmun

Pazoen 1. Ilpobrnemvr meopuu nadexcnocmu. OCHOBHbLE NOHAMUSL.
Tewma 1.1 Brenenue

©CoNoaR~wWNE

IIpumepnvie meopemuueckue 60npocol

YTO MOHUMAIOT MOJT TEPMHUHOM «TEXHUKa»?
UYTO MOHUMAIOT MO TEPMUHOM «U3JETUEN?
Uto Takoe KOMIUIEKC (KOMIUIEKT)?
Packpoiite TepMUH «cHuCTEMAY.

UTO MOHMMAIOT MOJT AJIEMEHTOM CUCTEMBbI?
UYrto 0003HaYaET TEPMUH «UCCIIEIOBAaHUE)?
Kakumu cBoricTBamu o0sagaeT cucrema?
Yro takoe 3¢ (HeKTUBHOCTH?

Yro Takoe crparerus’?

IIpumepnvie npaxmuueckue 3a0anus

1. Ha wucneitanue Obuto moctaBieHo 1000 ogHoTumHBIX namn. 3a mepBeie 3000 u
otkazaio 80 mamm, a 3a uaTepBan 3000...4000 u otkazaino eme 50 namn. TpebyeTcs onpeaenuTh
BEPOATHOCTH 0€30TKa3HON paboThl U BepoATHOCTH oTka3a 3a 3000 u 4000 4 paboThl. Beraucnuth
IJIOTHOCTh M MHTEHCUBHOCTh OTKA30B JIEKTPOHHBIX Jlamn B mpomexyTke Bpemenu 3000...4000

q.

Tema 1.2. OcHOBHEIC MOJIOKEHUS. THUITOBBIC 3aga4u UCCIICAOBaHUA HAACKHOCTHU

IIpumepnvie meopemuueckue 80npocsi
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1. KakoBbI MpUYMHBI TPOOIEMBI HAICKHOCTH ?

2. Yro sBnseTCA LENbIo KiIaccupUKaul U31euii?

3. [Ilo xakum npusHakam KiacCUpUUUPYIOT U3enus’?

4. Kakue cylecTBYIOT KJI1acchl U3Aeauii?

5. [Ilo xakum npusHakam KJacCU(PUUUPYIOT CUCTEMBI?

6. IIpuBemute mpuMepbl HEKOTOPHIX KIACCOB CUCTEM.

7. C Kako# 1eNbIo MMPOBOAAT CUCTEMHBIC UCCIICTOBAHMS?

8. Kak knaccuduuupyrorcs mo obmactu AedcTBUS (PaKTOPhI BIUSAIOMINE HA HA/IEKHOCTH?

9. Pacckaxure 0 KOHCTPYKTUBHBIX (DaKTOpax, ONpeaestolNX HaIe)KHOCTb CHCTEM.

10. Kakue TexHomornueckue (pakTopbl 00eCIeunBaIOT HAJSKHOCTh CHCTEM?

11. JlaiiTe kiaccu(UKaLMIO FKCIUTYaTallHOHHBIX (PAKTOPOB, BIUSIOIINX HA HAJIE)KHOCTh
00BEKTOB.

12. Ha3zoBuTe HECKOIBKO BUAOB NPEAYIPEAUTEIbHBIX MEPOIPUATHH.

13. Ha3zoBuTe HECKOJIBKO BUAOB KOHTPOJIBHBIX MEPOTIPHUITHH.

14. Ha3zoBuTe HECKOJIBKO BUAOB 3AILUTHBIX MEPOIPUATHI.

15. Yto Takoe KU3HEHHBIN MK MAIIUHBI?

16. Kakue craguu BXOIAT B KU3HEHHBINA [IUKI?

Ilpumepnvie npakmuueckue 3a0anus.
1. B TedyeHne HEKOTOPOTO MEPUOJIa BPEMEHHU MPOU3BOAMIIOCH HAOIMIOACHNE 3a paboToi

PaaMoONIOKAIIMOHHON CTaHIMKM. 3a BeCh IMepuoj] HabOmomeHus ObuIo 3apeructpupoaHo 30

OTKa30B.

Jlo Havana HaOMIOACHHS CTaHIUS Tpopadorana 358 W, K KOHIYy HAOIIOJACHUS

HapaboTka ctaHuuu cocrtaBuia 1433 u. TpebyeTcs onpenenuTsb CpeAHIO0 HapabOTKy Ha OTKa3.

CoNoOARWNE

NNNPRPRRRPRRRRERRERRE
PoOoOWooNo Uk WDNMDEO

oTkas?

22.
23.
24,
25.
26.

Tewma 1.3. OCHOBHBIE IOHATHS U ONIPEACIICHUS HAJIEKHOCTH
Ipumepnvie meopemuueckue 60npocol

Jaiite onpeneneHre NOHATUIO «HAAEKHOCTh TEXHUYECKOTO 0OBEKTay.
N3 kakuX COCTaBIISAIOIINX COCTOUT CBOMCTBO «HAJEKHOCTh TEXHUYECKOTO 00BEKTa»?
Yro Takoe 6€30TKa3HOCTb U JI0JIFOBEYHOCTh 00BeKTa?
B uem 3akiouaercst CBOWCTBO «PEMOHTONPUTOJHOCTEY»?
Yrto Takoe COXpaHseMOCTh 00beKTa?
UYro Takoe 6€30macHOCTh 00bEKTa?
YTO NOHMMAIOT IO TEPMUHOM <OKHBYYECTH)?
Uto Takoe ucrpaBHOE/HEUCTIPABHOE COCTOSTHUE 00BEKTa?
Yro Ha3bIBatOT pabOTOCIIOCOOHBIM/HEPAOOTOCTIOCOOHBIM COCTOSIHUEM 00BEKTa?
. UTo Ha3BIBAIOT MPENETbHBIM COCTOSTHUEM O0BEKTA H YTO SIBIISIETCS €T0 KpUTEpHEM?
UYto Takoe 0TKa3, MOJHBIM OTKA3, YaCTHYHBIM OTKa3?
. UeM 0oTKa3 OTJIIMYAETCS OT TIOBPEIKACHHUS ?
Yro saBisieTcs KpUTEPUEM OTKa3a, IPUYMHON U MOCIIEICTBUAMHU OTKa3a?
. UTo Takoe pecypCHBIN 0TKa3, He3aBUCUMBbIII/3aBUCHMBII O0TKa3?
Yro Takoe IBHBIN OTKAa3, CKPBITBIN OTKa3?
UYro sBisieTcs BaKHEHIIMM MTPU3HAKOM KiaccU(UKAIIMN OTKa30B?
Yro Takoe katacTpopuuecKuil 0TKa3, He KaTacTpohuIecKuil 0TKa3?
Yem oTnuyaroTcs Apyr OT Apyra BHE3AHbIA U MOCTENEHHBIN OTKa3bl?
Yto Takoe cOOM U UTO SIBJISETCS €r0 OTIAMYUTEIbHBIM TPU3HAKOM?
Yro Takoe nepeMeKaroLuics oTkas?
YT0 Takoe KOHCTPYKTUBHBIN OTKa3, IPOM3BOJICTBEHHBIN OTKA3, SKCILUTyaTallMOHHBIN

Yro Takoe nedekT oonekTa?

YeM oTiIMYaETCs 1€PEBO OTKA30B OT JIepeBa COOBITUI?
Packpoiite nonstue «HapaboTKa».

Yro Takoe HapabOTKa A0 OTKa3a U HapabOTKa MEX]y OTKazamMu?
Urto Takoe pecypc U CpOK CIIyKObI?
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27. Yrto Takoe BpeMsi BOCCTAaHOBJICHHUS U CPOK COXPAHIEMOCTH 00bEeKTa?

28. UYro Takoe OCTaTOYHBIN pecypc U Ha3HAuYCHHBIH pecypc?

29. Yto Takoe Ha3HAYEHHBIN CPOK CITY>KObI M HA3HAYEHHBIN CPOK XpaHEHUS?

30. Yro moHMMAIOT MO/ TEXHUYECKUM O0OCITy>)KUBaHHEM?

31. Yro Takoe BOCCTaHOBJICHUE, PEMOHT?

32. Uro noHUMAIOT MOJ] 00CTy)KMBaeMbIM/HEOOCITY)KUBaEMBIM 00HEKTOM?

33. Uro nOHMMAIOT I0JI BOCCTAHABIMBAEMbIM/HEBOCCTAHABIMBAEMBIM 00 BEKTOM?

34. Uro moHMMAIOT MOJ] PEMOHTHPYEMBIM/HEPEMOHTUPYEMBIM 00bEKTOM?

35. JlaiiTe ompezeneHue MOHATHIM «PE3ePBUPOBAHHE), «PE3EPBY.

36. UTo Takoe OCHOBHOM JJIEMEHT, Pe3ePBUPYEMBIi SJICMEHT, PE3EPBHBIN dJIEMEHT?

37. Urto Takoe KpaTHOCTh pe3epBa U AyOonpoBaHue?

38. Uro Takoe Harpy>KeHHbII pe3epB, 00JIEerYeHHBIN pe3epB, HEHArPY>KEHHBINA pe3epB?

39. YTo moHMMAIOT 1O OOIIMM pe3epBUPOBAHUEM, PA3JICIbHBIM PE3EPBUPOBAHUEM?

40. Yro moHMMAIOT MO/ TOCTOSTHHBIM PE3€PBUPOBAHUEM, PE3EPBUPOBAHUEM 3aMEIICHUEM,
CKOJIB3SIIIUM PE3EPBUPOBAHIEM?

41. Yro Takoe pe3epBUPOBAHUE C BOCCTAHOBJICHHUEM, pe3epBUpOBaHUE 0e3
BOCCTAHOBJICHUS?

42. Yto MOHMMAIOT 110l HOPMUPOBAHHEM HAJIS)KHOCTH U YTO TAaKO€ HOPMHUPYEMBIN
NIOKa3aTelb HaJeKHOCTHU?

43. Kakue cymecTBYIOT METOJIbI OTIPE/ICICHHUS HAIe)KHOCTH?

IIpumepnvie npakmuyeckue 3a0anus

1. 3a nHaGmromaeMblil MepHoJ SKCIUTyaTalldd B ammapaTrype Obuio 3aduKcUpoBaHO 6
OTKa30B. BpeMst BOCCTaHOBIIEHUS COCTaBHIIO:

t1 =12 mun, t2- 23 mun, t3 = 15 MuH,

t4 = 9 mun, t5 = 17 muH, t6 = 28 MuH.

Tpebyetcs onpenenuts CpeaHee BpeMsi BOCCTAaHOBJICHHS allapaTyphl.

Tema 1.4. McnipITaHust Ha HaJle)KHOCTD. Iloka3zarenn HageKHOCTH
IlpumepHnvie meopemuueckue 60npocowl

1. Yro noHMMAIOT MO/ UCTIBITAHUEM I1a HAJIE)KHOCTb, YTO TAKOE IJIaH MCIIBITAaHUH Ha
HaAEKHOCTD?
Kakue cymiecTBytoT BUABI HCIIBITAHUI Ha HAJIEKHOCTh?
Urto Ha3bIBAIOT MOKa3aTeNIMU HaAEKHOCTUH?
HazoBute nokasarenu 6€30TKa3HOCTH OOBEKTOB.
[aiiTe onpeneneHne BEPOSITHOCTA 0€30TKa3HOM pabOTHI.
[Tepeuncnure KpUTEPUU AOITOBEYHOCTH.
OOBscHUTE PA3HUILY MEXTYy €AMHUIHBIMHA U KOMITJICKCHBIMH ITOKa3aTeIIMU
Ha/IeKHOCTH O0BEKTOB.
8. Uro Takoe KO PHUIHMEHT TOTOBHOCTH, KOA(PPHUIIMEHT OIIepaTUBHON TOTOBHOCTH?
9. Yro Takoe KOAPPHUIHUEHT TEXHUYECKOTO HCIIOJIb30BaHMS U UTO OH XapaKTepu3yer?
10. Yro Takoe k03P PHUIMEHT TUTAHNPYEMOTO IIPUMEHEHUS?
11. Yro Takoe k03pPuumeHT coxpaneHus 3p(HEeKTUBHOCTH U UTO OH XapaKTepuzyer?
IIpumepHule npakmuueckue 3a0aHUs

2. Bpemst paboTbl syeMeHTa A0 OTKa3za IOAYHHEHO SKCIOHEHIMAIBHOMY 3aKOHY
pacripeneneHus ¢ mapamerpom A = 2,5-10-5 1/gac. TpeOyercs BBIYMCIUTH KOJIUYECTBEHHBIE
XapaKTepUCTUKU HAJIEKHOCTH 3JIeMeHTa: p(t) — BEpPOATHOCTh 0€30TKa3HOM padOThl U3AENus Ha
uHTepBasie BpeMeHu oT 0 10 t; q{t) — BEpOATHOCTH OTKa3a M3AEHs Ha HHTepBasie BpeMeHH oT 0

Nogakown

no t; f(t) — yacroTa 0TKa30B HM3IENHS WIH IUIOTHOCTh BEPOSITHOCTH BPEMEHHM O€30TKa3HOM
pabotsl T; mt — cpennee Bpems 0e30TkazHoN padoTsl uzaenus st t = 1000 yac.
3.

Pazoen 2. Mamemamuueckue ochogvl meopuu HA0eHCHOCMU
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Tema 2.1. Cayuaiinbie coObiTus. CrydaiiHble BETMYUHBI U (QYHKIIMH pacripeaesieHusl.
IIpumepnvie meopemuyeckue 60npocol

Uto Ha3bIBAIOT CIy4yallHBIM COOBITHEM?
UTo Ha3BIBAIOT IOCTOBEPHBIM COOBITHEM, HEBO3ZMOXKHBIM COOBITHEM?
YTO NOHMMAIOT MOJT COBMECTHBIMH (HECOBMECTHBIMH) COOBITHSIMU?
UTo MOHMMAIOT 0] 3aBUCUMBIMU (HE3aBUCUMBIMHU) COOBITUAMU?
YTo Ha3BIBAIOT MOJIHOM TPYIIION COOBITHIA?
UTo Ha3BIBAIOT CYMMOI COOBITHH TIPOU3BEICHUEM COOBITHI?
Yto Takoe BEepOsTHOCTh COOBITHS?
Uto Ha3BIBAIOT CyYalHOM (CTOXAaCTUYECKOI) BEIMUUHOMN, JETEPMUHUPOBAHHON
BEJIMYMHOI?
9. Yro Takoe QUCKpeTHas CIydaiiHas BeMTUYMHA, HEPEPhIBHAS CIy4aiiHasi BEJIMYMHA,
CMeElLIaHHas Cy4yaliHas BEJIMYUHA?
10. Yro xapakTepu3yeT OMHOMHAIBHOE pactpe/eieHue JUCKPETHOMN CITydaitHOM
BEJIMYUHBI?
11. Yro onuceiBaer pacnpenenenue [lyaccona?
12. Yro onuckiBaet pacupezenenue [lackans, reomerpruueckoe pacmpeeieHue?
13. Jlns 9ero MCIob3yeTcsi THIIEPreOMETPUIECKOe pactpeieneHne?
14. Yro xapakTepusyeT paBHOMEPHOE pacipe/ieleHIe HelIPePhIBHOW CITy4aiiHON
BEITUYUHBI?
15. Yro xapakTepusyeT 3KCIOHEHIIMaIbHOE (ITOKa3aTeNbHOE) pacipeeneHue?
16. Uro ommchiBacT HOpMAILHOE pacnpeeneHue (pacnpenenenue ['aycca)?
17. UYro onuckiBaet pacnpezenenue Beitbysia, ramma-pacnpeaeneHue?
18. Kaxkwue BbI 3Ha€TE XapaKTEPUCTHKU CIyJaHHBIX BETMYUH?
19. IlepeuncnntTe OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTH.
Ipumepnsie npakmuyeckue 3a0anusl

LN wNE

1. TIpoBommiock HaOrOACHUE 32 PAOOTON TPEX IK3EMILISAPOB OJHOTUITHOW ammapaTyphl.
3a nepuon HabIOACHUS ObUIO 3a(MKCUPOBAHO IO EPBOMY SK3EMIUIAPY anmapaTypbl 5 0TKa30B,
no Bropomy u TpetbeMy 10 m 4 oTka3zoB cooTBeTcTBeHHO. HapaboTka mepBoro sk3emiuispa
cocraBmia 160 u, Broporo - 304 u u Tperbero -121u. TpeGyercs ompenenuTb HapabOTKy
anmnaparypsl Ha OTKa3.

Tema 2.2 CraTucTUecKHil anmapar OLEHKH HaIeKHOCTH
IIpumepnvie meopemuueckue 60npocwl

1. Yro Takoe craTucTHUYECKas yCTONYUBOCTH?

2. Yro MOHMMAIOT MOJ peaau3anueil crydyaifHOro coObITHS, peanu3anrei ciayJaiHoi
BETYHHBI?

3. Uro Takoe reHepaibHas COBOKYIHOCTb?

4. Yro Takoe ciyyaiiHasi BbIOOpKa, penpe3eHTaTuBHasA (IIpecTaBUTeNIbHAsA) BEIOOpKa?

5. B uem 3axitouaercs nepBuuHas 00pabOTKa HIKCIEPUMEHTATBHOTO MaTepuana’?

6. Ilepeuncnure N3BECTHBIE BAM MOMEHTHI CITyJaifHBIX BEITHUYMH.

7. Kakue BbIOOpKH Ha3bIBAIOT OJJHOPOIHBIMH?

8. Uto Takoe cocTosTenbHas, dQPEeKTUBHAS, TOCTATOYHAS OIICHKA?

9. Kakue cymecTByOT METO/Ibl IOJTY4YEHUS OLEHOK?

10. Yto Ha3BIBaIOT MPOCTO MAapPKOBCKOH IIETIHI0'?

11. Yro Takoe NOTOK cOOBITUN?

12. KakuMucBoicTBaMH 00J1a/Ia€T MOTOK COOBITHI M UTO OHH 03HAYAIOT?

13. laiiTe onpeneneHne NOHATHIO «IPOCTEHIINI (MM CTallMOHAPHBIN ITyaCCOHOBCKUN)
MOTOK»?

14. Yro Takoe norok Ilanpma?

15. B uem 3akitouaeTcst U3NYECKUI CMBICI WHTEHCHUBHOCTH MOTOKA COOBITHUI?
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1.

Ilpumepnvie npakmuueckue 3a0aHUs.
Cuctema COCTOUT M3 Tpex OJOKOB, CpelaHee BpeMs 0€30TKa3HOW padOThl KOTOPBIX

paBHO My = 130 yac; My = 310 yac; Mg = 660 yac J{1s1 610KOB CIIpaBeIJIUB SKCIOHEHIIUATBHBIM
3aKOH HaJC)KHOCTH. TpeOyeTcs onpeaeuTh cpeHee BpeMs 0e30TKa3HO# paOdOThI CHCTEMBI.

BoOoo~No~WNE

=

©CoNok~wWNE

0.

Tema 2.3. Marematiuueckue MOJIEITH TEOPUH HAJIEKHOCTH
IlpumepHnvie meopemuueckue 60npocowl
Uto Takoe MaremMaTuueckas Mo/iesib, MATEMaTUYECKOE MOIeIMpOBaHuE?
YTO ONKUCHIBAET SKCIOHEHIMAIbHAS MOAEIE?
Uro onmceiBaeT pacnpenenenue BeliOymma?
Jns 9ero UCmoap3yr0T raMMa-pacnpeeiienue?
UTo onuchIBaeT HOPMAJILHOE paclpe/IeieHue?
UTo OonMChIBaET MyacCOHOBCKUM MOTOK!
Yto Ha3BIBACTCSI CUCTEMOM C IOCIICIOBATEIBHLIM COCIMHCHUEM 3JICMCHTOB!
UTto Ha3BIBACTCSI CHCTEMOM C MapajuieIbHBIM COCIMHCHHEM 3JIEMEHTOB?
Uro sBIIsIeTCS 1EJIbIO0 TOCTPOEHUS JIEpeBa OTKa30B?
YTO 1MO3BOJISET OMPEETUTH IEPEBO COOBITUI?
IIpumepHvie npakmuueckue 3a0anus

[TocTpoutsb nepeBO OTKA30B ISl aBapUU T€HEpaTopa.
[TocTpoutsb nepeBO COOBITUM I B3PhIBA MBLITH.

Tema 2.4. BeposATHOCTHBIE MOJIENIN B pacyeTax CUCTEM U KOHCTPYKLUN
IIpumepHvie meopemuueckue 60npocel

UT0 103BOJISIET ONPEAETUTH 1€PEBO COOBITHIA?

Kakyumu ObIBarOT O0TKa3bI 10 (PU3UIECKON MPUPOJIC U TTO CTETICHU 3HAYUMOCTH ?
Yto gaBIECTCA OCHOBHOM 3a/jaducii MAaTEMAaTHUECCKOM CTaTUCTUKHU?

YTO ONUCHIBAIOT MOAEIIU KYMYJISITUBHOIO TUIA?

Uto Takoe MapKOBCKUM CIy4alHbIN Tiporiecc?

YTto Ha3bIBaeTCS MPOLECCOM C TUCKPETHBIA COCTOSTHUEM?

Uro Takoe MapKOBCKas Lenb?

Yrto Takoe nmepexoJHble BEPOSATHOCTH MAapKOBCKOW Lienn?

Uto Takoe OAHOPOAHAS/HEOTHOPOIHAS MAPKOBCKAas 1EMb?

10 PackpoiiTe noHaTue «HenpepriBHas 1enb MapKoBay.

11. Yro npencrasnser coboii cucrema nuddepenuunanbHbix ypaBHeHuin Koamoroposa?
12. Yto onuceIBatOT MOJENN ITyaCCOHOBCKOT'O THIIA?

13. Yro Takoe mporecc «rudeu u pa3MHOKCHHS?

14. Yro Takoe MUKIUYECKHI mpoiiecc?

1.

IIpumepnvie npaxmuueckue 3a0aHus
PaccmoTpuM cuctemy, [ 3amycka KOTOPOH MCHOJB3YIOT KIIHOY (HAarpumep, Moe3n).

[Tpeamnonoxum, 4To 3TOT KIIOY JODKEH OBITh 3aMEHEH Ha 3JEKTPOHHYI0 KapTy (1Mo 0o
npuunHe). Heo6xoauMo OLleHUTh BIMSHUE 3TOT0 U3MEHEHMsI Ha pabOTOCIOCOOHOCTh CHCTEMBI
(OTHOCHUTENBHO MPEXKHETO PEIICHNU).

wnN e

4.

Pazoen 3. Haoesicnocms mexnuueckux cucmem

Tema 3.1. Mertoasl pacueTa CTPYKTYPHON HAJEKHOCTU CUCTEM
Ilpumepnvie meopemuueckue 60npocul
YTo Ha3LIBAETCI CUCTEMOM C MOCIEA0BATENLHBIM COSINHEHNEM LIEMEHTOB?
UTo Ha3bIBAETCS CUCTEMOM C apajlIeIbHBIM COEAMHEHUEM [IEMEHTOB?
Urto Takoe MaxxopuTapHasi cucrema’?
B ueMm 3axmmrogaeTcs MeTO MPsSMOTO Tiepedopa i pacdyeTa HaIe)KHOCTH

Ma)KOPUTAPHBIX CUCTEM?
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Yewm omnpegensercst paboToCIOCOOHOCTh MOCTUKOBOM CHCTEMBI?
Yto Takoe MUHUMANbHBIN YTh?
Yro Takoe MUHUMAIbHOE CeueHue?
Kak paccunThIBatoT HaIe’KHOCTh KOMOMHUPOBAHHBIX CUCTEM?
Kak orieHuBaroT HaIe)KHOCTh MHOTO() YHKITMOHATIbHBIX CHCTEM?
Ilpumepnvie npakmuyeckue 3a0anusl
1. ITpoBectt FMEA -ananu3 aquratens ¥ ONpeAeIuTh MEPhI MPEIyNPEKICHUS 0TKa3a.

©oNo O

Tema 3.2. HafexHOCTh CUCTEM C pe3epBUPOBAHUEM
IIpumepnvie meopemuueckue 60npocwi

1. Yro Takoe pe3epBupoBaHuEc?

2. PackpoiiTe MOHATHS «BPEMEHHOE PE3epBUPOBAHIEY, «MH(POPMALIMOHHOE
pE3epPBUPOBAHUEC.

3. B uem ocobeHHOCTH (YHKITMOHATBLHOTO PE3EPBUPOBAHUS CUCTEM?

4. PackpoiiTe NOHSTHE «HArPy304HOE PE3EPBUPOBAHUE).

5. PackpoiiTe cogepxaHue CTpyKTYpPHOI'O PE3EpBUPOBAHUSI.

6. Kaxk kmaccupuuupyroTcsi CUCTEMBI 0 CIIOCO0Y COeTMHEHUS Pe3EPBHBIX AIIEMEHTOB?

7. Tlepeuncnure U 1aiiTe KOPOTKYIO XapaKTEPUCTHKY CIIOCO0aM BKIIFOUCHHS pe3epBa B
CUCTEMaX.

8. B kakux ycioBHUSX MOTYT pabOTaTh pe3ePBHBIC DIEMEHTHI B CHCTEMaX ?

9. B ueM 0COOEHHOCTH HArpyKEHHOT'O PE3EPBUPOBAHUS?

10. B yeM 0cOOCHHOCTH HEHArPY>KCHHOTO PE3EPBHPOBAHMS?

11. B 4yem 0coOEHHOCTH 00JIETYEHHOTO Pe3ePBUPOBAHUS?

12. Yto Takoe CKONB3AIIECe Pe3CPBUPOBAHIE B CHCTEMaX, B U€M €r0 0COOEHHOCTH?

Ipumepnsie npakmuyeckue 3a0anusl

1. Paccuutarh HMHTEHCHBHOCTH OTKa30B CHUCTEMbI C OOIIMM pE3epPBUPOBAHUEM IIPU
SKCTIOHEHIIMAIFHOM 3aKOHe HajexHocTn.UacToTa oTKa3oB coctaBmser 6 - 107 1/gac,
BEPOATHOCTb 0€30TKa3HOM paboTsI 0,9.

Tema 3.3. Hane)XHOCTh TEXHUYECKUX CHCTEM Ha CTAIHH MPOSKTHPOBAHUS.
IIpumepnvie meopemuyeckue 0npPoCcsl

1. Kakue 3a1a4m CTaBSATCS B OCHOBY MCCIIIOBAHHSI HAJCKHOCTH TP MPOCKTUPOBAHUH
TEXHUYECKUX CUCTEM?

2. Ha xakue Macchl OJpa3IeIsIOTCS H3ACIIHS?

3. B kakux pexumax MOXKeT 3KCIUTyaTHpOBaThCs cucTeMa?

4. Kakue cylecTBYIOT IpYIIbl HAJIEKHOCTH U3IEenn?

5. Kakue cymecTByroT METO/IbI paciipeiesieHUsl HOpM HaJIe)KHOCTH?

6. JlaiiTe MOHATHE «BOCCTAHABIMBACMBIH PJICMEHT.

7. Ilepeuncnnte OCHOBHBIE ITOKA3aTeNIM HAJICKHOCTH JIIs1 HEBOCCTAHABJIMBAEMOTO
LIEMEHTA.

8. Ilepeuncnute OCHOBHBIE TOKA3aTENIN HAJICKHOCTHU /ISl BOCCTAHABIMBAEMOTO
JJIEMEHTA.

9. B yem ocobeHHOCTH pacueTa HaJeKHOCTH BOCCTaHABIMBAEMBIX cHCTEM!

10. B uem ocoOeHHOCTH pacueTa MPOEKTHOW Ha/IeXKHOCTH CHCTEM Oe3 yueTa
BOCCTaHOBJICHUS PE3EPBHBIX 2JIEMEHTOB'?

11. B yeM ocoOeHHOCTH pacueTa MPOEKTHON HaJIe)KHOCTU CHCTEM C YUETOM
BOCCTAHOBJIEHHSI PE€3E€PBHBIX JIEMEHTOB?

12. B yeM 0coOEHHOCTH pacueTa MPOEKTHON HaJCKHOCTH MEXaHU3MOB U
METaJUTIOKOHCTPYKITHI?

13. Ilepeuncnure KpuTepuu pabOTOCIIOCOOHOCTH MEXaHMU3MOB U METAJNIOKOHCTPYKIIHH.

14. Kakwe 33124y pemaroTcst MPH UCCIIEAOBAHINH KOHCTPYKTOPCKOM TOKYMEHTAIIUH 110
UCIIOJIb30BAHUIO 3aMIACHBIX YacTel B Mpoliecce dKCIUTyaTaluu?
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15. Ha kakue BUABI MOpa3AeiseTcss KOMIIEKT 3allaCHBIX YacTel M0 CBOEMY
HA3HAYCHUIO?

16. Ilepeuncaute NPUHIMIIBI KOHCTPYUPOBAHHUSI, 00ECTIEUMBAIOLINE CO3/ITAHUE HAJICHKHBIX
CHCTEM.

IIpumepnvie npaxmuueckue 3a0aHus

1. MHcxonHbie yCIIOBUSI MHTCHCUBHOCTH OTKA30B ISl OMITOJSIPHON ONEPATUBHON MaMSITH
cienyromue: Aref= 10-74-1,remneparypa okpyskaromiei cpeasl: Qamb,ref = 40 °C, camonarpes:
20 °C. Kakum Oyzner 3HauY€HHE MHTEHCUBHOCTH OTKA30B IPU TEMIIEpaType OKPYKAIOLIEH Cpeabl
Qamb,ref =70 °C ¢ Tem ke 3HaueHHEM caMOHarpeBa?

Tema 3.4. MccnenoBanue HaIGKHOCTH U3EIIUH 3TAle SKCIEPUMEHTAIBHON OTPabOTKH

IIpumepnvie meopemuueckue 60npocwl

1. Yro sBAsieTCs LENbI0 AKCIEPHUMEHTAIBHOW OTPAOOTKH CIOKHBIX TEXHUUECKUX
cucreM?

2. Ha uTo HampaBieHbl UCIIBITAHUS U3/IEIUS TI0 CBOEMY 1IeJIEBOMY Ha3HAYCHHIO?

3. Kakue cymecTByroT BUJIbl HCIIBITAHUN IO CBOEMY LIE€JIEBOMY Ha3HAYCHUIO?

4. Onuiure uepapXxuyecKue YpoBHH CI0KHOM TEXHUUECKON CUCTEMBI.

5. Uro npexcrasiseT coboil mporpamMma 3KCHEpUMEHTAIbHON OTPabOTKU?

6. UYto moymKHA collepiKaTh MporpaMMa 3KCIEPUMEHTATBHOW 0TpaboTKN?

7. Packpoiite cyTb quddepeHInaIbHOro, KOMIUIEKCHOTO CMEIIAHHOI'O METO/10B OLIEHKU
YpOBHSI 00pabOTaHHOCTH.

8. Ilepeuncnure kauecTBEHHbIE KPUTEPUU 3aBEPLICHHOCTH HKCIIEPUMEHTAIBHOM
OTpabOTKHU.

9. IlepeuncanTe KOJINYECTBEHHBIEC KPUTEPUH 3aBEPIIEHHOCTH 3KCIIEPUMEHTAIbHON
OTpabOTKHU.

10. Ilepeuncnure BUBI CTEHI0BBIX UCIIBITAHUH Y3JI0B, MEXaHU3MOB, COOPOYHBIX €MHUILL.

11. Tlepeuncnure BUIBI HCIIBITAHUNA OMBITHBIX 00PA3IIOB M3/ICTHHA.

12. Yrto moHMMAETCS MO MAPTUECH U3ISITHIA?

13. Yro Takoe BbIOOpKA, 00bEM BBIOOPKHU?

14. Yto xapakTepu3yloT JOBEPUTEIbHAS BEPOSTHOCTD U JOBEPUTEIILHBINA HHTEPBA?

15. PackpoiiTe noHsATHE «KPUTHUECKAS 00IACTh.

IIpumepuvie npakmuyeckue 3a0anus

1. Onpenenuth BepOATHOCTH Oecriepe0ONHOT0 3NIEKTPOCHA0XKEHNS B T€UEHHE Iojla, €CIH
NOTpeOUTENh MOXKET MUTATHCSI OT TPeX UCTOUHHKOB ¢ A= 0,1 1/rox kaxkxaas:

a) NP YCJIOBUHU, YTO JIOCTATOYHO MO MOIIHOCTH OJHOI'O HCTOYHUKA;

0) Ipu YCIOBUH, YTO TOCTATOYHO MO MOLTHOCTH JIBYX UCTOYHHUKOB.

Pa3zoen 4. Ilonsamue pucka u npobaemvl ycmouuuo20 pazeumus 0ouwecmasd
Tema 4.1. Marematuueckoe onpeeieHue pUCKa.
IlpumepHnvie meopemuueckue 60npocowl

1. JlaiiTe ompeneneHne MOHATHIO «PUCK.

2. JlaiiTe MaTeMaTu4ecKoe OMpe/IeIICHUEe PUCKA.

3. Kak xraccupuuupyroT pUCKU B 3aBUCHMOCTH OT MPUYHHBI BO3SHUKHOBEHHUS ?

4. Kakue BBIICTSIOT KATETOPUH PUCKA C TOYKU 3PEHHS MPUMEHEHUS TIOHSATHUS pUCKa MTPU
aHaJIM3€ U YIPaBICHUH TEXHOTEHHON 0€30MacHOCThIO?

5. UYrto Takoe UHIUBUIYATHHBIA PUCK?
Yro onpenensieT KOJUIEKTUBHBINA PUCK?
Packpolite NOHATHE «IIOTEHIUAIBHBIA TEPPUTOPHAIBHBIN PUCKY.
Yro xapakTepu3yeT CONUaTbHBIA PHCK?
Packpolite noHsITHE «3KOTOTUYECKUN PUCK.

IIpumepnvie npakmuueckue 3a0aHus

1. TIpoBecTu 4dYHCIEHHYIO OILIEHKY pHUCKA YpPE3BBIUAHHOTO COOBITHS TEXHUYECKOM

©oN®
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CHCTEMBI, COCTOSIIIIEH W3 YeThIpeX TIOACHCTEM C HE3aBUCHMBIMH OTKa3aMH. BeposSTHOCTH
OTKa30B MOJCHCTEM cocTapisieT: P1 = 10, Po= 1072, P3= 1072, P4= 103, Oxunaemsle yuieposl OT
oTKa30B cocTapisiroT: Ur= 12 - 10° py6ueii, U= 20 - 10° py6ueit, Us = 35 - 10° py6ueii, Us = 58
- 10° pyGuei.

Tewma 4.2. CTpyKTypa TEXHOT€HHOTO PUCKA.
IIpumepnvie meopemuueckue 60npocwl
B gem 3akmoyaroTcs npo0aeMbl TEXHOT€HHOW 6e301acHoCTH?
[lepeuncnure rpymnibl NOTEHIUAIBHO OMACHBIX 00BEKTOB M TEXHOJIOTHIA.
KakoBbI IPpUYUHBI TPUPOIHBIX U TEXHOTEHHBIX KaTacTpod?
Yro BKIIIOYAET B ce0s MOHATHE CEHCMHUYECKOT0 prucka?
UTo MOHMMAIOT TOJ] OACHOCTBIO TEXHOTEHHOTO Xapakrepe?
UYTO OTHOCHUTCS K TEXHOJOTHYECKHM ONAcHOCTAM?
UYUTO OTHOCUTCSI K MHULIMUPYIOLIUM COOBITUSAM?
[lepeuncnure NpoMeXyTOUHbIE COOBITHS, CIIOCOOCTBYIOIINE CKAIALIUN aBAPHIA.
[lepeuncnure MPOMEKYTOUHBIE COOBITHS, CIIOCOOCTBYIOIINE CHIDKEHHIO PUCKA.
0. Iepeuncnure BO3MOKHBIE UCXOBI U MOCIEICTBUS aBapUIA.

11. KakoBa cTpyKTypa MoJHOoro ymepoa?

12. Yro noHMMAIOT MO/ IPSIMBIM yIIepOoM?

13. Kaxkue BBIIEISIFOT BUBI IPSMOTO yiiepoa?

14. Yro noHMMAIOT 101 KOCBEHHBIM y1iepoom?

15. Kakwue coctaBisoniye BKI0YaeT KOCBEHHBIM SKOHOMUYECKUN yIiepO?

16. Ilepeuncnurte pakTopsl, GOPMUPYIOLINE KOCBEHHBIN COLUATBHBIN yIIEPO.

17. Tlepeuncnure GaxTopsl, GOpMUPYIOIIHE KOCBEHHBIH YKOJIOTUIECKUH yIIepo.

18. PackpoiiTe MoHSATHE «aHAINU3 PUCKAY.

19. Pemenue kakux 3a/1a4 BKIIOYACT B ceOsl aHATIU3 PHUCKa?

20. IlepeuncnuTe MOCIEOBATEILHOCTh OCHOBHBIX MPOLIETYP MpOIEcca aHaIn3a pUcKa.

IIpumepnvie npakmuueckue 3a0anus

1. T'uGenpb yenoBeka OT AMEKTPUUECKOTO TOKA MOKET MTPOU30MTH MPU BKIIOUEHUH €ro Tela
B OJIGKTPUYECKYIO IIeTh C JIOCTaTOYHOW [y 3Toro cuiod Toka. CliegoBaTeNbHO, YTOOBI
MPOM30IIeNl HECYACTHBIN ciydail (TOJIOBHOE COOBITHE «A»), HEOOXOAMMO OIHOBPEMEHHOE
CyILIECTBOBaHUE TPEX YCIOBHM.

VYcnoue «b» — Hanmuuume MOTEHIMATBLHO BBICOKOTO HAMpPsDKEHHS Ha KOpITyce
ANIEKTpHUYEeCKOr ycTaHOBKH.COOBITHE «B)» 03HAadaeT MOSBICHHE YeIOBEKa ITa TOKOIPOBOISIIEM
OCHOBaHUH, coenuHeHHOM c 3emueil. CoOwiTHe «I[» — KacaHWe TelOM 4eJIoBeKa Kopiryca
AIIEKTPOYCTAHOBKH.

B cBow ouepenp, cobbiTue «b» MOXKET OBITH CIEACTBHEM JIOOOTO M3 JIBYX COOBITHMA-
npeanocsiok «/I» n «Ex», rne «J» — TOHWKEHHE COMPOTHUBICHHUS W3OJISIIUN TOKOBEITYITHX
qactel, a coobiTie «E» — KacaHue UMH KOpITyca yCTaHOBKH.

CobbiTe «B» Takxke o0ycnoBiuBaercs ABYMs Npeanocklikamu: «K» — BeTymiieHue
YeloBeKa Ha TOKOIPOBOJSIIEE OCHOBaHHME U «3» - KacaHUE €ro TYJIOBHILEM 3a3€MIIEHHBIX
DIIEMEHTOB TIOMETIIECHHUS.

CoObiTue «I'» sBAsSETCS pe3yabTaTOM MOSBICHUS OAHOW M3 TPEX MPEeAnochuiok: «M» —
noTpeOHOCTh peMoHTa, «K» - TOTpeOHOCTh TexoOcmyxuBaHus U <«JI» — wHcCIoNb30BaHNEe
AIIEKTPOYCTAHOBKH MO HA3HAYEHUIO, HITM HOPMAaJIbHAS SKCILTyaTaIusl yCTAaHOBKH.

[IpencraBpTe aHATUTHYECKOE BBIPAKCHHWE YCIOBHS pEAM3allid JAaHHOTO HECYaCTHOTO
CITy4asi, OCHOBBIBAsICh Ha JIEPEBE MPUUHNH MOPAKEHUS YETIOBEKA IIEKTPUIECKIM TOKOM.

Boo~NoO~WNE

Tema 4.3. MeTos! aHaIN3a TEXHOTEHHOTO PHUCKA

Ipumepnvie meopemuueckue 60npocsl
1. YroneoOxoaumoobecneynThHAITANICIUIAHUPOBAHUS PabOT?
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2.

Yro HauyHETCS IEIBI0 aHaIu3a pUCKa Ha 3Tar€ pPasMCIICHHUAWIN IPOCKTUPOBAHUA

OHacHoro oobexTa?

3.

Yrto HauHeTCd IEIbI0 aHaIu3a pUCKa Ha J3Tall€ JKCILTyaTalhuHh W PEKOHCTPYKIUHU

OIacHoOro oonexra?

4.

Yro MamieTcs 1eiIbi0 aHaln3a PHUCKA Ha 2TaIll€ BbIBOJA U3 JKCILTyaTallun (I/IJ'II/I BBOJla B

HKCIUTyaTaINIo0) OMacHOro o0beKTa?

5.

©oN>

10.

1.

B yewm 3akirogaercs OCHOBHAs 3a/iaya dTana uJIeHTU(UKALIUY OTTACHOCTEH?
Uro nospazyMeBaeT pe3yabTaT HACHTU(UKAIINN OTACHOCTEH?
UYro BKiIIOYAET B ceOsI OlIEHKA pUCcKa?
JlafiTe KpaTKyr0 XapaKTepUCTUKY METO/I0OB pUCKA.
[lepeuuncnure MepbI IO YMEHBIIEHUIO PUCKA.
Kakum TpeboBaHusIM JOKEH YIOBIETBOPATh METO]] PUCK-aHAIU3a?
IIpumepnvie npaxmuueckue 3a0aHus
[Tpu aBapum Ha XUMHUYECKH OMACHOM OOBEKTE MPOU3OILIO Pa3pyIICHHE €MKOCTH C

XUMHUYECKHU OIlIaCHBIM BC€HICCTBOM. Oo0iako pacpocCTpaHda€TCA B HAIIPaBJICHHUMU BETpa,
IMOCTCIICHHO pacCCHBaiACh II0 MCPC YAAJICHUA OT OIHLOCHTPA aBapuu. B kakom cirydac
MMOCJICACTBUA ITPHU aBapHUU 6y,[[YT HauoOoee THKEIBIMU?

Bpewms padoter XOO. ner  [0-10 10-15 0-25 1-5
IToroaHseie ycnoBus WuBepcus [(Uzorcpmus |Kousekius |MuHBepcus
Macca BeiOpoca XOB,|0.2 1 0,5 0,75
TOMH

[Tpu 5TOM MECTO pacroNoKEeHHUs KUIIbIX KBApTAJIOB JJIsl BCEX BAPUAHTOB OJJMHAKOBO— Ha
paccrosiHun SkMm ot XOO, nHacenenue 400 Toic. yenoBek. IIpocunTarh pucK BO3HUKHOBEHHS
aBapuu, a TaKXKe ONpeAeNuTh IVIOTHOCTh pucka f(t). IlocTtpouts nepeBo MCXO0B aBapuu IO
BCEM BapuaHTaM (HE yUUTHIBas yuiepo).

CocraButens (u1):

Pemernukona E.B., noment
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