MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Hape)XxHOCTh TeXHHUeCKHUX CHCTeM U TeXHOTeHHbIN PUCK

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 4

CemecTp: 7

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopaTtopHbIe 3aHATHS 8 8 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 80 80 4yacoB
5 CamocrosiTesibHasi paboTa 64 64 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMmeH: 7 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JloLieHT, K.b-M.H. kKad. POTOM 3axapoB B. M.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

[Horenrt, k.6.H. PTOM Hecwmenosa H. H.
HoueHt, K.T.H POTOM YukuH E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
OB/IaZieHe MeToJaM{ pacuéTa HaZEKHOCTH TeXHUUYeCKUX CHUcTeM [ obecriedeHuss UX
0e30TKa3HOI pabOTHI, TPOBe/IEHNE aHA/N3a, OLIEHKH 1 YTIPaB/IeHUs] TEXHOTeHHBIMUA PUCKAMU C LIeTbI0 UX
CHWKEHUS 10 TIPUeMJIEMOT0 YPOBHSI.

1.2. 3agauy JUCIMIIIAHBI
—  BBeCTH CTyZleHTa B KpyT npobsieM, CBsi3aHHBIX C 0OecrieueHreM HaZi&KHOCTH U Oe301acHOCTH
TEeXHUUECKUX CUCTEM, C METOJ]aMH HIeHTU(DUKAIL[UU TEXHOTEHHBIX OMAaCHOCTEeH; 00yUnUTh TeOPeTHUYECKUM
TIOJIO>KEHUSIM M TIPAKTUYECKUM HaBbIKaM, HeoOXOAWMBbIM [ijisi aHa/ii3a, OLIEHKA U  YIIpaBJieHUs
TE€XHOTEHHbIMM PHCKaMH; TI03HAKOMHUTh C METOZAMH W TEXHUUECKUMH CpeICTBaMU 0becreueHus
0e30MacHOCTM TeXHWYEeCKMX CHUCTeM, TIPOTHO3UPOBAaHUSI AaBAPUMHBIX CUTyalluid W obecrieyeHust
aBapUIHOM MOATOTOB/IEHHOCTH.

2. MecTo pucimiuinHeel B cTpyKrype OITOII

HOuctunnvHa «Hazie)kKHOCTb TeXHUUYeCKUX CUCTeM M TexHoreHHbIN pyuck» (b1.B.0O/1.9) oTHocuTCS
K 6710Ky 1 (BapuaTHBHasi 4acTh).

[TpepuiecTByrOIMMH  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HadajbHble 3HaHUS, SIBISIOTCSA
clefyrolue  OUCLMILIMHBL:  be3onacHOCTb KU3He[esATe/NbHOCTH, besonacHocTe Tpyzaa, Beiciias
MareMartyrka, CUCTeMHbIN aHa/Iu3 U MO/ie/IMpOBaHye TPOLleCCoB B TeXHOChepe.

[TocnenyrolyMy JUCLMIIIMHAMU SIBJISSFOTCS: DKCIepTH3a [IPOeKTOB.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

— OIIK-1 criocoOHOCTbI0 YYWUTBHIBaTh COBPEMEHHBbIE TEHZEHLMU Da3BUTHS TEXHUKU U
TeXHOJIOTMU B 00s1acT 0becriedeHus1 TexHOChepHOW 6e30MacHOCTH, U3MePUTE/TbHONW U BBIYUCTUTETbHOU
TeXHUKU, UH(OPMAL[MOHHBIX TEXHOJIOTHM B CBOEH MpodeccuoHaIbHON [esiTeTbHOCTH;

B pesynbraTe u3yuyeHus JUCLUIUIMHBI CTYAEeHT JO/DKEeH:

— 3HaTh OCHOBHbIe TexHOC(epHble OMacCHOCTHU, WX CBOMCTBA M XapaKTePUCTUKH, XapaKTep
BO3ZIEMCTBUSI BPEJHBIX W OMacHbIX (DAaKTOPOB Ha TeXHUUeCKHe CUCTeMbl, METOAbl 3alllThl OT HUX;
OCHOBHbIE TIPUHLUIBI aHa/lM3a U MOJeIMPOBaHUsl HaJI&)KHOCTH TeXHUUeCKUX CUCTeM W OrpeiesleHust
TIpUeMJIEMOTO PUCKA.

— yMeThb BbIOMpAaTh MeTOAbl W TPHOOPHI [jIsT KOHTPOJS COCTOSIHUS PabOTOCIIOCOOHOCTH
TeXHUUYEeCKUX CHUCTeM; T[IPOBOJUTb DPACUYEThI 3/IeMEHTOB TeXHWYeCKHMX CHUCTeM T10 KpUTepHUsiM
paboTOCIIOCOOHOCTH W HAJEKHOCTH; UAEHTU(UIIMPOBAaTh OCHOBHbIE TEXHOTEHHbIE OIMAaCHOCTH W
BbIOMpAaTh MeTOABI 3all{UThl OT OMACHOCTeH, UCIO/Ib30BaTh pa3/inyHble MeTOo/bl 00paboTKKU pe3y/bTaToB;
KOJTMUEeCTBEHHO OILIeHUBATh CUTYyallUI0 TIPU YCAOBUSIX MHOTO(aKTOPHOTO BHEIIHEro BO3JeHCTBUSI Ha
TeXHUUeCKHe CH-CTeMbI; HCII0/Ib30BaTh T0JyuyeHHble pe3ynbTaThbl TPU aHalau3e M OLleHKe DPUCKOB,
pa3paboTKe peKOMeHZALIWH /IS yIIPaB/IeHUs] PUCKaMH.

— BJajeTh MeTOJaMU TOMCKa MH(GOpPMAlMd B KOMIbIOTEDHBIX CeTSIX C Le/bl0 TIO/yueHUst
CBe/IeHWM O TEeXHOTeHHBIX OMACHOCTSX M Upe3BblYalHbIX CUTYyalUsX; MeTOJaMu MaTeMaThuecKOro
MO/Ie/TMPOBaHUsI HaZlé)KHOCTH W Oe30racHOCTH paboThl 37IeMEHTOB peasbHbIX TeXHUUYeCKUX CHUCTeM U
TeXHUYECKUX 0OBEKTOB B I[€JIOM.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUVIMHBI COCTaByisseT 5.0 3aueTHBIX eAMHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHSA (BCEro) 80 80
Jlekiun 36 36
[IpakTrueckue 3aHATHS 36 36
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JlabopaTtopHble 3aHATHS 8 8

CamocrosiTenbHasi paboTa (Bcero) 64 64
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 10 10
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 18 18
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 36 36
Bcero (6e3 3k3ameHa) 144 144
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 180 180
3auetHble Equnuiel TpyzoemkocTu 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBL U BUJbI 3aHSATUN

s | 2| §
z 8 S
= 5 e ) =
S i ) S o g 2 =
= S = = S 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL 2 § = ‘E o 9) S5
S 5 e & c @ 2 B
5 5 © 2D 53
c g g | Be & 2
< (=] =
g 2 | &
O
1 |IIpegMeT HayKu O HaJEXHOCTH. 4 4 0 6 14
Cy1IHOCTb Ha/I€>)KHOCTH KaK
CTIOCOOHOCTH BBITIONHATH 3a/laHHbIE
GbyHKIMIO0
2 |Ilokasarenu HaJlEXKHOCTU 6 6 0 9 21 OIIK-1
3 | XapakTepuCTHKa OMacHOCTel B 4 4 0 6 14
TexHocdepe
4 | OCHOBHBbIE T0JIOXKEHUSI TEOPUH PUCKA 4 4 0 6 14 OIlK-1
Knaccudukaiysi u XxapakTepucTUKU 4 4 0 6 14
OTKa30B
6 | OcHOBBI TeOpuH pacuéTa HaJEKHOCTU 6 6 4 13 29 OIlIK-1
TeXHUYeCKHUX CUCTEM
7 | MeTo/pl aHaaM3a 0€30MaCHOCTH 4 4 0 8 16 OIlK-1
TeXHUYeCKUX CUCTeM
8 |MeponpusiTusi, MeTOAbI U CpeJCTBa 4 4 4 10 22 OIlK-1
obecrieueHUsT HA/IEXXHOCTH U
6e30MacHOCTH TeXHUUeCKUX CUCTEM
Utoro 36 36 8 64 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

7 ceMecTp

1 Ilpeamet HayKu 0 HaJIEXXKHOCTH.
Cy1L[HOCTb HaIEXKHOCTH KaK
CMIOCOOHOCTY BBITIOHSATD 3a/]JaHHbIE

byHKLMIO

[IpenmeT usyueHus, NOHATHE U POJIb
JUCIUMIIIMHBI «HaieXkHOCTh
TeXHAYECKHUX CUCTEeM U TeXHOTeHHbIN
PUCK» B CUCTeMe MOATOTOBKHU
CIeLMaJnuCcToB Mo HaripasieHuro BXK/I.
basoBbie nmoHATHS: TexHOC(hepa, TeXHUKaA,
TeXHUYeCKasl CUCTeMa, TeXHOT'eHHble
sieyieHust. O0O00IEHHBIE TTOHSTHS: 00BEKT,
3JIEMeHT, H3Je/ine, CTPYKTypa CUCTEeMBI,
viepapxusi CUCTeMbl. 3ajauun
WCCJIeIOBAHUS TEXHUYECKUX CUCTEM C
MO3UIMI KX Oe30racHOCTH. [ToHATHS,
XapaKTepU3yIollie COCTOsTHe 00BbeKTa.
[TonaTus, xapakTepusyroLye repexos,
o0ObeKTa B pa3/IMuHble COCTOSTHUS.
BpemeHHbIe XapaKTePUCTUKN 00BbEKTa.
CyIIHOCTb HaJIé)KHOCTH: 3TO -
KOMIUIEKCHOE CBOKWCTBO TeXHUUECKOTO
00beKTa, 3aK/I0YaroLeecs B
CIO0COOHOCTH BBITIO/THATD 3a/JaHHbIE
(YHKLMH, COXPaHSsi CBOM OCHOBHbIE
XapaKTePUCTUKH B YCTaHOBIEHHBIX
ripeiesiax, Ipy ONnpeeéHHbIX yC/I0BUAX
JKCIUTyaTaLvu.

o

Ntoro

2 Tloka3atenu HaIEXKHOCTH

dopmynrMpoBKa MoKasaresnen
HaZIE>KHOCTH C MCI0/Ib30BaHUEM MOHSTHI
TeopUU BeposiTHOCTH. [lokazaTenu
0e30TKa3HOCTH, [JOJITOBEYHOCTH,
COXPaHsIeMOCTH, PEMOHTONPUTOHOCTH.
KomrisiekcHble Toka3atesiu Ha/IéKHOCTH.
[Tokazarenv Hafié>)KHOCTH
HEBOCCTaHaB/IUBaeMbIX 00bEKTOB.
[Toka3zarenv Hafié>)KHOCTH
BOCCTaHAB/IMBaeMbIX OOBEKTOB.

HToro

3 XapakKTepuCTHKa OMaCHOCTe! B
TexHocdepe

OnacHOCTb KaK CBOMCTBO BHYTPEeHHE
NIpUCYylLee TeXHUYeCKUM CUCTeMaM,
aKCHOMBI OTNTAaCHOCTH TeXHUYEe CKUX
CHUCTeM, W eHTU(UKALMS OIIaCHOCTeH.
Crioco0bI KnaccuduKaimy (TaKCOHOMUN)
oracHocTel. AJITOPUTM pa3BUTHUS
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OTIaCHOCTH, YCJIOBUSI peanu3aljiu
OTMaCHOCTeM, NCTOYHUKY U HOMeHK/IaTypa
OMacHOCTel. DHepro3HTPONuiHas
KOHIIeMNLYs onacHocTelt. KBaHTudukaiys
ornacHocTel. [IpUUMHBI U TOPOTOBbIN
YPOBEHb OIaCHOCTH.

HToro

4 OCHOBHBbIE MOJIOXKEeHUSI TEOPUU
pHUCKa

[ToHsiTHE pUCKa, BU/IbI PUCKA, KX
K/lacCU(UKaIUs U XapaKTepUCTHKA.
VcTouHrKy ¥ (haKTOpbI BU/IOB PHCKA,
pacuét pucka. Pa3Butue prcka Ha
TeXHUYeCKUX 00beKTax, He0OXOJUMBbIE U
JIOCTaTOUHbIE YC/IOBUSI BO3HUKHOBEHUS
pucKa. AHa/M3 U OL|eHKa PHCKa, UX MECTO
B obOecrieueHnr 0€30MaCHOCTH, TTOIXO/IbI
K OLIEHKe PUCKa. YTIpaB/ieHHe PUCKOM,
OOIIIHOCTD ¥ pa3uuue MpoLeAyp OLIEHKU
Y yripaB/ieHus1 pUCKOM. TIprieMieMbiii
puck. CpaBHeHHe pUCKOB, «F/N —
Jvarpammbl». CUCTEMHO-/IMHAMUYe CKUH
TIOZIXO/I, K OIleHKe prcKa. MozieMpoBaHue
pUCKa.

Htoro

5 Knaccudukaiiysi U xapaKTepUCTUKH
OTKa30B

OnpesienieHre 0TKasa, KJ1acCU(pUKaLus U
XapaKTepUCTUKKU OTKa30B, U3MEHEHUe
VHTEHCUBHOCTH OTKa30B. BHelHue
¢akTOphI, BAMSOLMEe Ha (OPMUPOBaHUE
OTKa30B TeXHUYECKUX CUCTEM.

HToro

6 OCHOBBI TeOpUM pacyéra
HaJ&KHOCTU TeXHUYECKUX CUCTEM

BHe3anHble 1 rocTerneHHble OTKasbl.
OcHOBBI pacuéTa HaIE>KHOCTH
TeXHUUYeCKHUX CUCTeM I10 HaZIEKHOCTU UX
3/IEMEHTOB: CTPYKTypHasi CXxeMa
HaJ|E>KHOCTU CUCTEMBI,
roc/iejoBaTe/IbHOe U fapasiiebHoe
COe/IMHeHUe 3JIeMeHTOB CUCTeMbl.
PesepBupoBaHue: npuHLMI
M30BITOYHOCTH, BU/IbI pE3€PBUPOBAHUS.
CTpyKTypHOe pe3epBUpOBaHUe:
K/1accu(UKaIus Crioco60B CTPYKTYPHOTO
pe3epBHUpOBaHMs], 0COOEHHOCTH pacuéTa
Pa3/INYHBIX CIIOCOOOB CTPYKTYPHOTO
pe3epBUpOBaHUs (Harpy>keHHoe,
HeHarpy>keHHoe, CKOJb3slee, C LieJIoN 1
JpOOHOM KpaTHOCTBIO pe3epBUPOBaHMUS).

Htoro

7 MeTo/p! aHa/M3a 6e30MMacHOCTH
TeXHUYeCKUX CUCTEM

KadecTBeHHBIN 1 KOJTMYeCTBeHHbIN
aHa/I3 OMACHOCTEH U BBLISIB/ICHUS
OTKa30B cucTeM. MeTozbl aHaIn3a
OMAaCHOCTeH M MOC/Ie[CTBUI OTKa3a:
Trpe/IBapUTe/IbHbIN aHa/IUu3 OMaCHOCTeM,
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aHa/u3 BU/IOB, MTOC/IeACTBUN U
KPUTUYHOCTH OTKA30B, /IEPEBO COOBITHH,
JIEPEBO pelleHUH, Tab/IUIbI pelIeHunH,
JlepeBo OTKAa30B: JIOrhyeckue 3HaKU 1
CUMBOJIBI COOBITHH, METOMKA
TIOCTPOEHUs lepeBa OTKa30B.

HToro

8 MeporipusiTysi, METOZIbI M CPe/ICTBa
obecrieueHust HaIE)KHOCTH U
0€30MacCHOCTH TEXHUUECKHUX CUCTEM

Opranu3sariysi paboT 1o obecrieueHUO
Hazié&xxHOoCTH. CTajusl NPOeKTUPOBaHUs
TeXHUYeCKUx cucreM. Ctaaus
V3TOTOBJIEHUS] TEXHUYECKUX CHUCTEM.
Crazus sKCIIyaTalii TeXHUUe CKUX
cucreM. TexHuyeckue cpecTsa
obecrieueHust HaIE)KHOCTU U
6e30MmacHOCTH: Cpe/iCTBa
TrpeyripeskieHus1 OTKa30B, CpPejCTBa
KOHTPOJISI, CPe/ICTBA 3all{UThI.
[vuarHocTuka HapylleHUH U aBapUiHbIX
CUTyaljui B TEXHUUYECKUX CHUCTEeMax.
Anroputm obecrieyeHust
9KCIUIyaTalMOHHOM Ha/lé)KHOCTH
TeXHUYEeCKUX cucTeM. TexHHueckue
cucTeMbl 0e30MaCHOCTH: aBTOMaTHyeCcKre
CUCTeMBI 3allUThI U CPe/ICTBa
0e30MmacHOCTH, Ha3HauUeHHe U TIPUHLIUTIBI
pabOThI 3aIUTHBIX CUCTEM.
Ceprudukarps cucteM obecrieueHus
HaZlE&>XKHOCTH. ABapuitHast

MO TOTOB/IEHHOCTD, aBapuiHOe
pearvupoBaHue.

Htoro

4

Nroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)

U ofecneurBaeMbIMH (MOC/IeYOIAMH) JUCHHUIUTHHAMH

Pa3,[[eJIBI AUCHOUIVIMHBL 1 MEXAUCHUIVIMHAPHBIE CBA3U C O6€CHqu/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[YH_[I/IMI/I) n

obecrieuriBaeMbIMH (T10C/IAYIOIIMMUI) JUCLITTMHAMM TIpeICTaB-/ieHbl B Tabuiie 5.3.

Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIUITAHAPHBIE CBS3U

Ne| HawnmeHOBaHUE JUCLIUIIIAH

Ne pa3enoB JaHHOMW AUCLUIUIHHBI, [7IsI KOTOPBIX HE00X0AUMO
n3yueHre 00eCrieunBarIUX U 00eCIeurBaeMbIX JUCLIATIIMH

MO/Ie/TMPOBaHKe MPOLIeCCOB B
TexHochepe

1 2 3 4 5 6 7 8
[IpepecTByromme AUCLUIIUHDI
1 |Bbe3omacHocCTh + +
JKM3HeesITeTbHOCTH
2 | be3omnacHocTs Tpyja + + + + +
Briciiag MmaTeMaTHKa + + + +
4 | CucTeMHBbIN aHA/IU3 U
+ + + + +

[Mocneaytoliyie AUCLHUATITMHbI
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1 | OkcriepTr3a MPOEKTOB + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
HCLIUTITMHBI
Buppbl 3aHATHI
3]
R B
< < S
= e ) =)
& 5 =,
s e = (="
= < )
= < & o 8
(<9}
5 = g % Tz dOopMBI KOHTPOJIS
= = S x 5
= v 7} 8—‘ o
S = o e =
N2 = © S
= (=% =
X o &}
© O© o
5 - :
= O
OITK-1 + + KoHTposbHas pabora,
Ortuert 1o abopaTopHO
pabote, PacuetHast pabora

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
CopeprkaHue 1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
£ z =
3 = o
z S
HasBaHus paszenos Cogep>kaHue 1abopaTopHbIX paboT s - =
St 25
2 o' O
= S
7 cemecCTp
6 OCHOBBI TeOpUU pacyéra PacuéTt cTpyKTypHOI HaZ|€>XHOCTH 4
Ha/lé>KHOCTH TeEXHUUECKUX CUCTEM cucreM. [locnenoBarensHo -
rapasuie/ibHble CXeMbl COeJJHeHHs
3JIeMEeHTOB.
Ntoro
8 MepornpusTusi, MeTozbl U CpefCTBa | AHA/IM3 U PacuéT Halé>KHOCTH CUCTEMBI 4 OIIK-1
obecrieueHus1 HAJIEKHOCTU U METOZIOM «/lepeBa HeHMCIIPaBHOCTEN».
MaCHOCTH TeXHUUECKHUX CUCTEM
Ge3oracHOCTH Te ec cucTe Vtoro
Wroro 3a cemecTp
8. IIpakTHUecKue 3aHATHUSA
CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabiwuiie 8.1.
Tabmuua 8. 1 — Cogep>kaHue pakTUUeCKUX pabor
4 L s
= 4 =
3 = =
Z S
Hassanus paszenos CopeprkaHre MpaKTUYeCKUX 3aHATUN GEo’ o = GE
=
S 8 =
2 o' 9
= S
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7 ceMecTp

1 IlpesmeT HayKu O Ha[EXHOCTH.
Cy1HOCTb HaZI&KHOCTU KaK
CIIOCOOHOCTY BBITIO/HSATD 3a/laHHbIE

GbyHKLMIO

Cy1IHOCTb HaiEXKHOCTH KaK
CI0COOHOCTY BBITIONHSTD 3a/JaHHbIE
(YHKIMM, COXPaHsIsi CBOM OCHOBHBIE
XapaKTePUCTHUKU B YCTaHOBJIEHHBIX
ripefiesiax, Npy OnpeeéHHbIX yC/I0BUSX
sKcryarauuu. [1oHsATHs 0TKa3a, aBapuu,
KatacTpodml.

Htoro

2 ITokazaTenu HaZiEXHOCTU

be3onacHOCTb, OTOBEUHOCT U
COXpaHsSeMOCTb KaK OCHOBHbIE
KOMITOHEeHTHI HafiexkHocTullokasarenu
6e30TKa3HOCTH HEBOCCTAHAB/IMBAEMbIX
o6nekToB. [Toka3arem 6e30TKa3HOCTH
BOCCTaHaB/IMBaeMbIX OOBEKTOB.
ITokasarenu gonroseuHoctu. [Tokasarenu
peMmoHTOnpurogHocty. I[lokaszarenu
coxpaHsieMocTH. KomriyiekcHbie
ToKa3areny Ha|e)KHOCTH.

HToro

3 XapakKTepuCTHKa OMaCHOCTe! B
TexHocdepe

OcHOBHbIE TIOHATHSI ¥ aKCOMBI O
MOTeHIMaTbHOM OTTACHOCTU TeXHUUEe CKUX
cucteM. VICTOYHUKY OTIaCHOCTH,
aJICOPUTM Pa3BUTHSI OTIACHOCTH,
9HEepPro3HTPONUIHAS KOHLIeLIUS
OTIaCHOCTeH, TPOrHO3UPOBaHKe
TpaBMaru3Ma. KBanTudukaius u
HJeHTU(dUKAILMs OTTaCHOCTeH, ITOPOTOBBIM
ypoBeHb ornacHocTu.Knaccudukarius,
CTaTUCTUKA aBapuil U KaTacTpod.

Ntoro

4 OCHOBHBIE M10JIO)KeHUSI TeOpUU
pHUCKa

OCHOBBI TEOPUU PUCKA, aHAIU3 PUCKaA,
HOpMaTVBHbIE 3HaueHus1 pucka. OreHka
PUCKa, yIpaB/jieHue PUCKOM.
[Tpuemnemslii puck. CpaBHeHHe PUCKOB.
CucTeMHO-JMHaMU4eCKUN TOAXO0Z K
OLleHKe TeXHOTeHHOTO PUCKaA.
MogenuposaHue pucka. IToctpoenue
VMH(OPMaL[MOHHBIX TEXHOJIOTHUH
yTpaB/ieHUs] PUCKOM.

HToro

5 Knaccudukaiys v XxapakTepuCTUKH
OTKa30B

Bupbl 0TKa30B, IPUUYMHBI UX
BO3HHMKHOBeHUs1. BHellHue (akTophl,
B/USAOLME Ha GOPMUPOBaHUE OTKAa30B
TeXHUYECKUX CUCTEM.

Ntoro

6 OCHOBBI TeOpuM pacyéra
HaJ&KHOCTU TeXHUYEeCKUX CUCTEM

CucTeMHBIN MOAX0[, K aHA/INU3Y
TeXHUYeCKUX cucteM. [IpornosvpoBanue
oboK uenoBeka. OCHOBBI pacuéTa
HaZlE&>KHOCTU TEXHUUECKUX CUCTEM I10
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HaJ|E>KHOCTH UX 371eMeHTOB. Pacuét
HaZeXXHOCTHU Pa3INYHbIX CXeM
COeIUHEHUSI 3/IEMEHTOB.
PesepBrpoBaHue.

HToro

7 Meto/bI aHamM3a 6e301acHOCTH
TeXHUYeCKUX CUCTeM

KauecTBeHHbIl 1 KO/TMUeCTBEHHbIN
aHa/iM3 OMacHOCTEeM U BBISIBJIEHUS
OTKa30B CUCTeM, HaXOXK/eHUs
aBapUIHOTO COOBITHSI. MeTo/bI aHaMM3a
OMacHOCTeN U MOoC/e[CTBUN OTKa3a.
IepeBo 0TKa30B. [lepeBo COOBITHIA.
HepeBo pelieHni. JIornueckuii aHasus,
KOHTPOJIbHBIE KapThl, TAO/IUI[bI
COCTOSIHUM U aBapUMHBIX COYeTaHUM.

Htoro

8 MeporpusITHsi, METObI ¥ CPeJICTBA
obecrieueHus1 HAIEKHOCTU U
6e301aCHOCTH TEXHUUECKUX CHCTEM

Cra/ivsi IPOEKTUPOBAHUS TEXHUYE CKUX
cucteM. CTaJusi U3TOTOBIEHUS
TeXHUUeCKUx cucteMm. Craaus
9KCTUTyaTaliy TeXHUUeCKUX CUCTEM.
TexHuueckue cpefcTBa obecrieueHUst
Ha/|&>KHOCTHU 1 6€30MacHOCTU: Cpe/iCTBa
TIpeAyTIpeXXIeHuUsT OTKa30B, CPe/ICTBa
KOHTPOJIsI, CPe/ICTBA 3aLL[UThI.
[uarHocTuka HapylleHU U aBapUHbIX
cuTyalui. AnroputM obecrieueHust
9KCIITyaTallMOHHOM HaZIé)KHOCTH
TeXHAYECKUX CUCTEM.

HToro

Nroro 3a cemectp

36

9. CamocrosiTesibHast padoTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMTIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmmie 9.1.
Tabnura 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH
A z
e =
9 s 5
o 2 [<P R e
Buzpl camocrosiTenbHOM S > T
Ha3Banus paszenos =¥ SV~ @DopMBI KOHTPOJIS
6 3 S X
paboThI S g g
S 2 =
o o 2
= ©
7 cemecCTp
1 IlpegmeT Hayku O [Toaroroska K 4 Oripoc Ha 3aHATHAX
HaZéxHOCTH. CyIIHOCTh | TIPAKTUYeCKUM 3aHATUSM,
HaZlE>)KHOCTH KaK ceMuHapaMm
CIIOCOOHOCTY BBITIONHSATD
ITpopaboTKa JeKIIMOHHOTO 2
HHBI HKLIA
33/jAHHLIE (PYHKIHIO Marepuasna
UTtoro 6
2 ITokasarenu [ToaroroBka K 6 |OIIK-1 KoHTposbHas pabota,
Ha/lE>KHOCTH MPaKTUUeCKUM 3aHATHSIM, Omnpoc Ha 3aHATHSX
ceMUHapaMm
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ITpopaboTKa JIeKIMOHHOTO
Marepuasa

Htoro

3 XapakrepucTHKa
OTaCHOCTe B TexHOChepe

IToaroroBka K
TpaKTUYe CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

Ornpoc Ha 3aHATUSIX,
Pecdepar

4 OCHOBHEIE TTO/I0KeHUS
TeOpUU PUCKA

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

HNroro

OIlK-1

Ornpoc Ha 3aHATUSIX,
PacueTHast pabota

5 Knaccudukaius u
XapaKTepUCTHUKN OTKa30B

ITogrororka K
MpPaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

ITpopaboTKa JIeKIOHHOTO
Marepuasna

Htoro

Ornpoc Ha 3aHATUSIX

6 OcHOBBI TeOpUU pacuéra
Ha/lé)KHOCTH TeXHUYeCKUX
CUCTEM

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasna

OdopmreHue O0TUETOB T10
naboparopHbIM paboTam

HNroro

13

OIIK-1

Ornpoc Ha 3aHATUSIX,
Ortuet 1o 1abopaTopHOU
pabote, PacueTHasi pabora

7 MeToibl aHaM3a
6e30macHOCTH
TeXHUYeCKUX CUCTEM

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

Htoro

OIIK-1

KoHTposbHas pabota,
Ornpoc Ha 3aHATUSIX

8 MeponpusTysi, METO/bI
Y Cpe/iCTBa 00ecIieueHust
Ha/|E>)KHOCTU U
Oe3omacHoCTH
TEXHUYECKUX CUCTEM

IToaroroBka K
TpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

OdopmreHue O0TUETOB T10
naboparopHbIM paboTam

Htoro

10

OIIK-1

KoHTposbHas pabota,
Ornpoc Ha 3aHATUSIX,
OrueT 1o 1abopaTopHOi
pabore

Wtoro 3a cemecTp

64

IToaroToBka K 3K3aMeHy

36

JK3aMeH
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Htoro 100

9.1. TemaTHKa NpakKTUKH

1. Opranuszainust paboT o obecrieueHUI0 HafEKHOCTH. CTafusl POEKTUPOBAHUS TEXHUUECKHX
cucteM. CTays U3rOTOB/IEHUS TeXHUYEeCKUX cucteM. CTaZusl SKCIUTyaTalui TEXHUYECKUX CUCTEM.

2. AKCHOMBI ONTaCHOCTH TeXHUUECKUX CUCTeM, UJleHTH(UKaI[MsI OTTaCHOCTeM.

3. AHaniu3 U OIleHKa PUCKa, UX MeCTO B obecrieueHnr 6e301aCHOCTH, MOAXO/bI K OL€HKe PHCKa.
YrpaBneHue puckom, 0OIITHOCTb U pa3/iMuKe MpoLeAyp OLIeHKH U YIIPaBIeHUs] PUCKOM.

4. KauecTBeHHBIM ¥ KOJIMUYECTBEHHBIN aHa/IM3 ONACHOCTeN U BLISIBIEHUS OTKA30B CHCTEM.

5. BHe3arnHble ¥ NOCTeNeHHbIe OTKAa3kbl.

6. OrmpeneneHve OTKa3a, KiaccupUKalydsg U XapaKTePUCTUKM  OTKa30B, U3MeHeHue
MHTEeHCUBHOCTH OTKA30B.

7. CylHOCTh HaAE)KHOCTH: 3TO - KOMIUIEKCHOE CBOWCTBO TEXHUYECKOTO OOBEKTa,
3aK/Trouarolieecss B CIIOCOOHOCTH  BBITIOJHSTH 3a/laHHble  (DYHKLWHW, COXpaHsisi CBOM OCHOBHBIE
XapaKTepUCTUKU B YCTAHOB/IEHHBIX Tpeiesiax, Mpy Orpeie/éHHbIX YCI0BUAX IKCIUTyaTaLvy.

8. Tlokazarenn 06e30TKa3HOCTH, [IOJITOBEUHOCTH, COXPaHSIEMOCTH, PEMOHTOMNPUTOAHOCTH.
KommniekcHble ToKa3aTeim Ha/léXXHOCTH.

9.2. Boripochl Ha NpopadoTKY JIeKIIHOHHOT'0 MaTepHrasia

9. Metoapl aHanM3a OMACHOCTeM W TIOCHAEACTBUM OTKasa: IIpe/lBapUTEeIbHBbIM  aHaIu3
OIaCHOCTeH, aHaIu3 BU0B, TIOC/IeACTBUA U KDUTUUHOCTHU OTKa30B.

10. TlokasaTenu HafE)KHOCTH HEBOCCTAHABIMBAaeMbIX O00BeKTOB. [lokasaTenn Ha/E€KHOCTH
BOCCTaHAaB/IMBaeMbIX 00BEKTOB.

11. TlonsiTvs, XapakTepu3yrole cOCTosiHMe oObekTa. ITOHSTHS, XapakTepu3yloIye Iepexo[
oObeKTa B pa3/IMuHble COCTOSTHUSI. BpeMeHHbIe XapaKTepUCTUKH 00beKTa.

12. OcHoBBbI pacuéTa HaJ|é)KHOCTU TeXHUYECKUX CUCTeM I10 Ha/lé>)KHOCTH UX 3JIEMEHTOB.

13. BHemHMe (pakTOphl, BAMOLME HAa POPMUPOBaHHUE OTKa30B TEXHUUECKUX CHUCTEM.

14. AnropuT™M pasBUTHS ONACHOCTH, YQIOBHS peanv3aldd  ONAaCHOCTeM, WCTOYHUKU U
HOMEHKJ/IaTypa onacHocTei. [IpruunHbI ¥ MOPOroBbIM YPOBEHb OMAaCHOCTH.

15. TexHuueckue cpefacTBa obecrieueHUsT HAAEKHOCTH W 0e30MacHOCTH:  Cpe[CTBa
TpeJynpeXX/leHrsl OTKa30B, CpeZACTBa KOHTPOJ/Sl, CpeACTBa 3allUThl. [IMarHOCTHKa HapylleHWd |
aBapUMHBIX CUTyal[Mi B TEXHUUECKUX CUCTeMaXx.

16. Tlpuemsnemsbiii puck. CpaBHeHHe pUCKOB, «F/N — nauarpammbl». CUCTeMHO-AWHaMHYeCKUi
MOJXOZ, K OLleHKe prcka. MozeMpoBaHue prcKa.

9.3. Tembl /1a0OpPaTOPHBIX PadoT
17. PacuéT CTpPYKTYypHOW HaAEXHOCTU cucTteM. I[locienoBaTesibHO - Tiapajie/ibHble CXeMbI
COeJMHEeHUS 3/IEMEeHTOB.
18. AHanu3 U pacyéT Ha/IE)KHOCTH CUCTEeMbI METOZIOM «JiepeBa HeUCIPaBHOCTeM».

10. KypcoBas pabora
He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAE€HTOB

11.1. ban/ibHbBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JledTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 cemecCTp
KonTponbHast paboTa 5 5 5 15
Onpoc Ha 3aHATUSIX 5 5 5 15
Ortuert 1o ysabopaTopHOi 10 10 20
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pabote

PacueTtHast paboTta 5 5 10
Pecdepar 10 10
WTtoro makcumym 3a 10 35 25 70
nepuof,

JK3aMeH 30
Hapacraroym utorom 10 45 70 100

11.2. Ilepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsura 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MakKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcuMasbHON cymMMbl 6ansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasnbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPO/JHYIO OL{€HKY
[TepecueT cymmMbl 6asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. TlomoBko A. M. OCHOBBI TeOpUH HaZIe>KHOCTH: YueOHoe rocobue zyist By30B / A. M. [To/ioBKo
, C. B. I'ypoB. - 2-e u3g., nepepab. u gom. - CII6.: BXB-Iletepbypr, 2006. - 702[2] c. (Hamuuue B
oubmioreke TYCYP - 30 3k3.)
2. Uypa, Hukonaii HukonaeBuu. TexnorenHsiid puck [Tekcr] : yuebHoe mocobue fst By3oB / H.
H. Uypa ; pex. B. A. leBucuios. - M. : KHoPyc, 2011. - 280 c. (Hanuune B 6ubnuoreke TYCYP - 6 3K3.)

12.2. lono/siHMTE/ILHAA IUTepaTypa
1. bBe3omnacHOCTb XU3He/eATeTbHOCTU. be30macHOCTh B Upe3BbIYalHbBIX CUTYALUSX MMPUPOIHOTO
Y TEXHOTEHHOTO XapakTepa: YueOHoe mocobue zyist By30B / B. A. AkuMoB [u fp.]. - M.: Briciias mikosa,
2006. - 591, [1] c. (Hamuuue B 6ubmoTeke TYCYP - 50 3k3.)
2. Be3omnacHOCTb XXU3HeeATeTbHOCTH : YueOHUK AJist By3oB / JI. A. Muxaiinos [u ap.] ; pen. : JI.
A. Muxatiinos. - CII6. : Tlurep, 2007. - 301[3] c. : w1, Tabn. - (YuebHUK Ay By30B) (300 mydrimx
yueOHHUKOB [Ijis1 BBICILIEH MIKO/IBI). - Bubmorp.: c. 298-301. (Hanmuuue B 6ubmmoteke TYCYP - 30 3K3.)
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12.3. YueOHO-MeToANYEeCKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. Pacuér mnokasareseldd HaJ&KHOCTM TeXHUYECKHUX CHUCTeM: MeTtoquueckrie yKasaHUsl K
npakTuueckuM 3aHsaTusM / KpyrnenvkoB B. B. - 2012. 17 c. [DnekTpoHHbIM pecypc] - Pexxum goctyma:

http://edu.tusur.ru/publications/2300, cBoGOAHBIH.

2. HaaeXXHOCTb TeXHUYeCKUX CHUCTeM W TeXHOTeHHBbIM pHUCK: MeToauueckye ykas3aHUs K
BBITIOJTHEHUIO CaMOCTOSITe/IbHOM paboThl / 3axapoB B. M. - 2012. 11 c. [OnekTpoHHbIH pecypc] - Pexxum

nocryma: http://edu.tusur.ru/publications/2298, cBo6oAHBIH.

3. Teopuss HazexxHocTw: JlabopaTtopHbiii mpakTMKym / Os3epkun [I. B. - 2012. 133 c.

[DnekTponHkIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/1356, cBo60JHBIT.

4. HapaéKHOCTb TeXHWYECKUX CHUCTeM M TeXHOTeHHbIM pHUCK: MeToauueckre yKasaHUsl K
MIPAKTUYEeCKUM 3aHATUSAM, 1ab00paTOpHOMY TPAKTHKYMy W CaMOCTOSITE/IbHOW paboTe /s CTY[EeHTOB
HanpaBieHus noarotoekyd 280700.62 «TexHocdepHasi Ge3ormacHocTh» / 3axapoB B. M. - 2014. 31 c.

[DnekTponHbIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/3994, cBo60 HBIT.

12.4. Ba3bl AaHHBIX, HH()OPMALIIOHHO CIIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
1. http://www.obzh.ru/nad/6-5.html
2. http://www.obzh.ru/nad/1-3.html
3. http://www.obzh.ru.html

13. Marepua/ibHO-TeXHUYECKoe ofecredyeHne JUCHHUITHHBI
Tpe3eHTal[MOHHOe 000pyj0BaHue (KOMITbIOTEDP, MOHUTOP)

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B TIPU/IOKeHUH 1.

15. MeToanueckue peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
HajexHoCTh TEXHUYeCKHX CHCTeM U TEXHOTeHHBIU PHCK

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (po¢uns): TexHocdepHas 6e30macHOCTD

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— JIOLeHT, K.-M.H. Ka. POTOM 3axapos B. M.

JK3aMeH: 7 ceMecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1 CTIOCOOHOCTBIO YUUTHIBAaTh COBPEMEHHbIE
TeH/IeHLINY Pa3BUTHS TEXHUKU U TEXHOJIOTUU B
obmactu obecrieueHust TeXHOChepHOMH
0e30MacHOCTH, U3MEPUTETBHOM 1
BBIYKC/IUTE/IHON TEXHUKU, UH(POPMALIMOHHBIX
TeXHOJIOTU B CBOel MpodecCcroHaIbHON
JlesATe/IbHOCTH

IloykeH 3HaTh OCHOBHBIE TEXHOC(hEPHbIE
OITACHOCTH, UX CBOICTBA U
XapaKTepUCTHUKH, XapaKTep BO3JeUCTBUS
BPE/IHBIX U OTACHBIX (PaKTOPOB Ha
TeXHUYEeCKHUEe CUCTEMbI, METO/IbI 3aIIIUThI
OT HUX; OCHOBHbIE TIPUHIIUIIBI aHA/TH3a U
MOZIe/TUPOBAHUS HaZIEKHOCTU TEXHUYE CKUX
CHCTEM U OTIpe/ie/ieHust TIPUeM/IEMOTO
pUCKa.;

ITo/keH yMeThb BbIOHMPATh METO/bI U
TIPUOOPBI /1J1s1 KOHTPOJISI COCTOSTHUS
paboTOCITIOCOOHOCTH TEXHUUECKUX CUCTEM;
TIPOBO/JIUTH PACUEThI 3/IEMEHTOB
TeXHUUYECKUX CUCTEM I10 KPUTEPHUSIM
paboTOoCrIOCOOHOCTH U HaZIE>KHOCTH;
UIeHTU(HUIMPOBATh OCHOBHbBIE
TeXHOTeHHbIE OMAaCHOCTH W BbIOMpATh
METO/IbI 3aIUThI OT OMACHOCTEH,
WCII0/Th30BaTh Pa3/IMUHbIe METO/IbI
00pabOTKY pe3y/bTaToB; KOJIMUe CTBEHHO
OLIeHUBAaTh CUTYALIUIO TIPH YCJIOBUSIX
MHOT0()aKTOPHOIO BHEIIIHETO BO3eHCTBUS
Ha TeXHUYECKHEe CH-CTEMbI; UCI0/Ib30BaTh
TI0/TyYeHHbIe Pe3y/bTaThl [IPU aHATHU3e U
OLIeHKe PUCKOB, pa3paboTKe peKoMeH jalui
JJIs1 yIIpaB/I€HKsI PUCKAMHU. ;

IloypKeH Ba/ieTh METOAAMH TTOUCKA
nH(OpPMaILIMH B KOMIbIOTEPHBIX CETSAX C
11eJTbEO TTOJTYYEeHUsI CBeIeHUM O
TeXHOTeHHBIX OMACHOCTSX U
Yype3BbIYaHBIX CUTYalUsIX; METOJaMU
MaTeMaTHyeCcKOro MO/e/TAPOBaHUSI
HaZIE>KHOCTH U 0e30MacHOCTH pabOThI
3JIEMEHTOB peasTbHbIX TEXHUUECKHUX CUCTEM
Y TEXHUUECKUX 0OBEKTOB B 1I€JIOM.;

OO1Me XapaKTepUCTHKH TI0Ka3areseld U KPUTePUEB OLIeHWUBAHUS KOMITeTEHIUM Ha BCeX 3Tarax

nipYBeZieHbI B Tabmuie 2.

Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHYe CKUMH MPaKTHUUYeCKUX YMEHHUH, | [POBOAUT OLIEHKY,
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3HaHUSIMU B TIpejiesiax
n3yJaemoii obmactu c
TIOHUMaHHeM TPaHUI]

MIPUMEHHUMOCTH

TpeOyeMbIX /ISl Da3BUTHS
TBOPYECKUX peIleHunH,
abcTparupoBaHus
npobieM

COBepIIEeHCTBYeT JeNCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

Ob6nagaeT Arana30HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIPOLIeCChl, obIIHe MPaKTUUeCKUX YMEHUH, | 3aBepllieHue 3aJa4 B
TIOHSITHS B TIpeiesiax TpeOyeMbIX /ISl peLleHNsT | HCCIIeI0BaHUH,
n3yuyaemol obsactu oripe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCTH UCC/Ie[0BaHUS TIOBe/IEHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem

YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6/1a/jaeT OCHOBHBIMU PaboTaeT ripu npsiMom

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHb) 7151 BBITIO/THEHUS TTPOCTBIX

3ajay

Tabuia 3 — Orarbl

2 Pea/mm3anusa KOMIETeHIHHI

2.1 Kommnerenuus OIIK-1

OTIIK-1: crtocoBHOCTBIO YUUTHIBaTh COBPEMEHHbIe TeH/IeHIIMH Pa3BUTUS TEXHUKU U TeXHOJIOTUU B
obnacti obecrieuennsi TexHOC(eEpHON 0e30MacHOCTH, W3MEpPUTeTbHOW W BBIUMC/IUTENbHOW TEXHUKH,
VMH(OPMaL[MOHHBIX TEXHOJIOTUH B CBOEU MPOodeCcCUOHaTbHON [esiTe/IbHOCTH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSATUA U HCIIO/b3yeMble CpPeJCTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Tabmurie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

XapaKTepUCTHKH,
XapakTep BO3/JelCTBUS
BPE/HBIX U OTIaCHBIX
(haKTOpOB Ha TeXHUUECKHe
CHCTEeMbI, METOZbI 3aIUThI
OT HUX; OCHOBHbIE
TIPUHLIUTIBI aHA/IK3a U
MOZie/TUPOBaHUS
Ha/[&>KHOCTH TeXHUUE CKIX
CUCTEeM U OTIpe/ie/leHust
TIPHUEeMJIEMOTO PHCKa.

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OCHOBHBIE TeEXHOC(hEPHBIE | BBIOMPATh METO/bI U MeToZlaMH TOHCKa
3TaroB OTMaCHOCTH, UX CBOMCTBA U | TIPUOOPHI 17151 KOHTPOJIS vH(opMaly B

COCTOSIHUS
paboTocriocobHOCTH
TeXHUYEeCKUX CHUCTEM;
TIPOBO/IUTH PACUETHI
3/IEMEHTOB TeXHUYe CKIX
CHUCTEM TI0 KPUTEPUSIM
paboToCIIOCOOHOCTH U
HaJlE>KHOCTY;
WZIeHTUPULIMPOBAaTh
OCHOBHbBIE TEXHOTEHHbBIE
OTaCHOCTH U BBIOMpATh
METO/IbI 3alUThI OT
OITACHOCTEH,
WCII0/Th30BaTh Pa3/TMUHbIe
MeTo/IbI 06paboTKU
pe3y/bTaToB;
KOJIMYeCTBEHHO OLIeHWBaThb
CHUTYAIHIO TIPH YCJIOBUSIX
MHOT0(aKTOPHOTO
BHEILITHEro BO3/IeHCTBUS Ha
TeXHUYeCKHUe CU-CTeMBI;
WCII0/Th30BaTh
TIO/TyYeHHbIe Pe3y/bTaThl
TIPY aHA/IM3€ U OLIeHKe

KOMITBFOTEPHBIX CETSIX C
L[eJIBIO TIONTYYeHHst
CBeJlIeHUM O TEXHOTe€HHBIX
OTaCHOCTSIX U
Yype3BbIUalHbIX
CUTyaLMsIX; MeTOlaMHU
MaTeMaTh4eCKOTOo
MO/Ie/TUPOBaHKS
HaZEXHOCTHU U
0e3011acHOCTH paboThI
3/IEMEHTOB PeasTbHbIX
TeXHUUeCKUX CUCTEM U
TeXHUUE CKUX 00BEKTOB B
L[eJIOM.

CornacoeaHa Ha noptane Ne 4850

17



PHCKOB, pa3paboTke
peKoMeH1alii J1s
yTIpaB/ieHUs] pUCKAMHU.

Buabl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

¢ CamocTosiTe/bHast
pabora;

* TloaroroBka K
JK3aMeHy;

 [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka K
JK3aMeHy;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHast
pabora;

Hcronb3yembie * KoHntposbHasi pabora; | * KoHTposbHasi pabora; | * OTuer 1o
CpeACTBa * Ortyet no * Ortuer no nabopatopHoii pabore;
OLIeHMBAHHUS nabopatopHoii pabore; nabopatopHoii pabore; * PacueTHasi paboTa;
* PacuetHas paborta; * PacuetHasi pabora; ¢ DK3aMeH;
e OK3aMeH; * ODK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell M KpUTEpUEB OI[eHWBAaHUSl [JaHHOW KOMITETEHIIMH TpUBeJeHa B
Tabmumie 4.
Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OT1myHO * Ob6nagaer * OO6nazmaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMI YPOBEHb) | (hakTUUeCKMMH 1 NPAaKTUUYEeCKUX YMEHUH, | MPOBOJUT OIEHKY,
TEOpeTHUeCKUMU TpeOyeMbIX [/l pa3BUTHSI | COBEPIIIEHCTBYET

3HAHUSIMHM B TIpeZieiax
M3yuaeMou 00/1acTH C
TIOHMMaHUEM TPaHMI]

TIPUMEHUMOCTH;

TBOPYECKHUX pellleHnH,
abcTparupoBaHUs
npobrewm;

JeiicTBUSI paboThI;

Xoporiio (6a30BbIit

* 3HaeT (aKThl,

* OO6nasaeT AMAra30HOM

* beper

MPOCTHIX 3a44d4;

YPOBEHD) TIPUHLIUIIBI, TTPOLECCHI, MPAaKTHUYeCKUX YMEHMUH, OTBeTCTBEHHOCTH 3a
o0111e TIOHATHS B TpebyeMbIX /I/isl pellieHrs | 3aBepilieHue 3a/au B
nipeziesiax U3y4yaeMou OTipe/ie/IeHHBIX TTPO0IeM | KMCC/Ie[JOBaHUH,
ob/acTu; B 00/1aCTU UCC/Ie/IOBAHMS; | TIPUCIIOCA0IMBAeT CBOe

MOBeIeHne K
00CTOATE/NIHLCTBAM B
peleHnH TIpobieM;

YaoBneTBOpuTeNbH | * O6sazaeT 6a30BbIMU * O6nazaet ocHOBHBIMU | * PaboraeT rpu mpsiMom

0 (oporoBbIi OOLMMHU 3HAHUSIMH; YMEHUSIMH, TpeOyeMbIMH | HabO/IFOeHIH;

yPOBEHb) TSI BBITTOJTHEHMSI

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
[l peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUA 3HaHWM, YMeHHH, HaBBbIKOB W (WJIK) OIbITa

oOpa3oBare/ibHOM MPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

OpFaHI/IBa]_[I/IH n TIpOoBeJeHHEe

3.1 TembI pedepaTtoB
— 1. BnusHue BHemHUX (PAKTOPOB Ha (POPMHPOBaHME OTKa30B TeXHUUYECKUX CHUCTeM. 2.

SKCITepPTHU3bI

TexXHHUuYeCKHnX

CHUCTEeM.

3. AnHanmus

(opMypoBaHHsl KOMITeTEHI[MM B TIPOL[eCCe OCBOEHUS

OIIaCHOCTH H

paboTOCIIOCOOHOCTH CHUCTEMBI 10 METOAY K/HOUEBBIX CJIOB W C TOMOIIBIO TPOBEPOUHBIX JIUCTOB. 4.
[TpaBoBble acTieKThl aHaiM3a pUCKa W YIIpaB/ieHUs TPOMBIILIEHHONW 0e30mMacHOCTBI0. 5. 3aKOHbI
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pacripefie/ieHUsi BEPOSITHOCTEH CyYalHbIX COOBITUH M BeJUUMH (HOPMAabHBIA W SKCTIOHEHIIMaTbHbIHN
3akoHbl). 6. VccnenoBaHWe Ha@KHOCTH TeXHHUYECKMX CHUCTeM C TIO3ULUMM uX 0Oe3oracHoCTH. 7.
VmkeHepHbIe METO[bI HWCC/IeIOBaHUsA 0e30MacHOCTH TEXHUYeCKHUX CHCTEeM: JIOTUYeCKWM aHaiu3,
KOHTDOJIbHBIE KapThI MPOLIECCOB, K/IaCTePHbIN aHamu3. 8. AHamu3 OmMOOK uesoBeKa Kak 3BeHa CI0KHOU
TexHUueCcko cuctembl. 9. CTpyKTypa W MPUHLUMBI (YHKIIMOHUPOBAHUS aBTOMaTMUeCKUX CUCTeM
3aiuThl. 10. [JuarHocTyKa HapyllleHWH U aBapUMHBIX CUTYaluid B TEXHUUYECKUX CUCTeMax.

3.2 TeMbl OIPOCOB HA 3aHATHUAX

— Tloka3zaresin HafE&KHOCTH HEBOCCTAHABIMBAeMbIX O00BeKTOB. Iloka3aTemu HafEXHOCTH
BOCCTaHaB/IMBaeMbIX 00HEKTOB.

— TloHsaTHs, XapakTepu3ylolljie COCTOsiHMe oObekTa. ITOHATHS, XapaKTepu3yoIlue Tepexo/
00beKTa B pa3/IMuHble COCTOSTHUSI. BpeMeHHbIe XapaKTepUCTHKH 00beKTa.

— OcHOBBI pacuéTa HaJ|§KHOCTH TeXHAUYECKUX CUCTEM I10 HaZiEXKHOCTU UX 3JIeMEHTOB.

— Baewnue gakTopsl, BAustomye Ha (JOPMUPOBaHUE OTKAa30B TEXHUUYECKUX CHCTEM.

— AJITOpUTM  pas3BUTHSA OMACHOCTH, YC/JOBUSI peajv3aliiM OMacHOCTeHW, WCTOYHUKUA U
HOMEHKJ/IaTypa onacHocTel. [IpruurHbI ¥ MOPOroBbIM YPOBEHb OMAaCHOCTH.

— Texuuyeckue cpezacTtBa obecrieueHHss HaJE&XKHOCTM U 0e30MaCHOCTU:  Cpe/CTBa
TipeiyTipeXX/IeHUsl OTKa30B, CpeACTBAa KOHTPOJISL, CpeJCTBAa 3allluThl. [|MarHOCTMKA HapylleHWd U
aBapUUHBIX CUTYyalui B TEXHUUECKUX CUCTeMaX.

— Mertoapbl aHa/mM3a ONacHOCTeN Y MOC/IeACTBUM OTKa3a: MpeABapUTe/bHbIN aHa/lu3 ONacHOCTeM,
aHau3 BUJI0B, IOC/IeACTBUA Y KDUTUUHOCTHU OTKAa30B.

— Tlpuemnemsbiii puck. CpaBHeHue pPUCKOB, «F/N — auarpamMmbi». CHUCTeMHO-AWHaMHUeCKUI
MOJXOZ, K OLleHKe prucka. MozieMpoBaHue prcKa.

— OrmpefenieHe  OTKas3a, KiaccuUKalss U XapaKTePUCTUKU  OTKa30B, M3MeHeHHe
VHTEeHCHUBHOCTH OTKAa30B.

— CyIHOCT, HAAE&KHOCTH: 3TO - KOMIUIEKCHOE CBOWCTBO TeXHUUEeCKOTO 00BeKTa,
3aK/Trouarolieecss B CIIOCOOHOCTH  BBITIOJMHATH 3a/laHHble  (DYHKLWH, COXpaHsisi CBOM OCHOBHBIE
XapaKTepUCTUKHU B yCTaHOB/IEHHBIX MpeJe/naX, TPy Orpee/éHHbIX YCA0BUSX SKCITyaTaljuy.

— AKCHOMBI OMTaCHOCTU TEXHUUECKUX CUCTeM, UAEeHTU(PUKALUS ONTaCHOCTEH.

3.3 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. HapéxHocTh: ormpejeseHue, CyLHOCTb. Buibl HaAEKHOCTM, OCHOBHBIE I1apaMeTpbl
(cBoiicTBa) HagéxHOCTHU. 2. TTOHATHS HA/IEXKHOCTH, XapaKTepU3ylollie coCcTosiHue o0bekTa. 3. [ToHsATus
Ha/I&KHOCTH, XapaKTepu3yrolye repexo/; 00beKkTa B pa3/iuuHble cOCTOSTHUS. 4. [ToHATHS HalEéKHOCTH,
coziep)kalllie BpeMeHHble XapaKTepUCTUKU obObekta. 5. [lokasaremu HaféXHOCTH, GOPMBI UX
npesacTaBneHusi. ['paduyeckas uHTepriperanys TmoKa3aresiell. 6. Ilokasarenu  6Ge30TKa3HOCTH:
XapakTepucTtuka, ¢Gopmyabl  pacuéra. 7.  [lokasatend  [ONTOBEYHOCTH,  COXPaHSI€MOCTH,
PEMOHTOIPUTOAHOCTHA. 8. KomruiekcHble Ti0Kasarend HagéxHoctu. 9. Ilokasarenn HazéXHOCTU
HEBOCCTaHAB/IMBaeMbIX OOLEKTOB: XapaKTepUCTHKa, (Gopmysbl pacuéta. 10. [Tokaszarenu Hag&XKHOCTU
BOCCTaHaB/IMBaeMbIX OOBEKTOB: XapaKTepuCTHKa, (opmysbl pacuyéta. 11. OmpeaeneHve OMacHOCTH,
aKCHOMBbI oOmacHOCTH. 12. WaeHTudUKaus oracHOCTeHW, MeToAbl OOHapy)XeHHs OracHoCTei. 13.
Knaccudukaimss  omacHocreir.  Knaccudukaimst — gakropoB, 00yC/IOBIMBAOLMX — BO3HUKHOBEHHE
OTaCHOCTEeN U BO3MOXKHbIE OTKa3bl TEXHUYECKUX CUCTeM. 14. AJITOPDUTM pa3BUTHSL OMACHOCTH, YCJIOBUSI
peanu3alyyd onacHOCTH. 15. VICTOUHMKM OMacHOCTH, SHEPrOo3SHTPONMIHAS KOHLIeNLUs oracHocTel. 16.
[ToHsTHe pHCKa, BHABI pHCKA, WX XapakTepuctuka. 17. Heobxoaumble W [OCTAaTOUYHBIE YCJIOBHS
BO3HUKHOBEHUS pUcKa. [IpuemsieMblii puck. 18. AHanu3 pucCKa: TIOHATHE W MeCTO B obecrieueHWU
6e3oracHocT. 19. OljeHKa pUCKa: MOHSATHE W MecTo B obecrieueHny Oe3orracHocTH. 20. YripapieHue
PUCKOM: TIOHAATHE W MecTO B obecrieueHuu Oe3oracHOCTH. OOIIHOCTb W pa3/iMuue MPOLeAYpP OILeHKH U
yripaBjieHUs1 puckoM. 21. CpaBHeHHWe PHUCKOB, «F/N-guarpamMma». BeposiTHOCTU /ieTalbHOrO MCXOZAa B
pa3nMuHbIX 00/IaCTAX [esTebHOCTH YesoBeKa. 22. CHUCTeMHO-AMHAMUUeCKUH TIOAX0/ K OLleHKe PHCKa.
Kontierusi «abcosoTHOM 6e3omacHoCTH». 23. MojenrpoBaHue pucka. [TocTpoeHre MHPOPMALIMOHHBIX
TeXHOJIOTU yripaB/ieHHs1 pUckoM. 24. OTKa3: onpeienieHre, KnaccuuKalys U XapakKTepUCTUKH OTKa30B.
V3MeHeHVe MHTEHCHBHOCTH OTKa30B. 25. BHelHue ¢akrTopsl, BAusIOLMe Ha (JOPMUPOBaHHE OTKa30B
TexHU4YeCcKUx cucrteM. 26. CTpyKTypHasg cxema Ha[&KHOCTU CUCTeMbl. AHaIU3 CJIOKHBIX CUCTEM,
npeobpa3oBaHre KOMOWMHUPOBaHHBIX CUCTeM. 27. PacuéT HaféXHOCTH CHCTeM C T0C/ieloBaTeIbHbIM
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coefiiHEeHUEM 3/1eMeHTOB. 28. PacuéT HaZlé)KHOCTH CUCTEMBI C TNapasiie/lbHbIM COeIMHEeHUeM 371eMeHTOB.
29. Pe3epBupoBaHMe: Ompeje/ieHHe, TIDUHLIMII ~ UCIO/Ab30BaHWs. Buzabl  pesepBupoBanus. 30.
Knaccudukaipss crocob0B  CTPYKTYpHOTO —pe3epBUPOBaHMs. PacuéT cuUCTeM C HarpyKeHHbIM
pe3epBupoBaHueM. 31. HeHarpykeHHOe U CKOJIb3silljee pe3epBUpPOBaHKe: IPUHLIUIIBI U (POPMYJIbI pacyéTa.
32. Metoapl aHamu3a 0e30MacHOCTH TEXHUYECKMX CUCTeM. 33. AHa/iu3 HaJEKHOCTU CHUCTEMBI C
TIOMOIIIbIO «JlepeBa OTKa30oB». 34. UenoBeueckuil (akTOp KaK MCTOUHMK pHCKa: MPUYMHBI, «JE€PeBO
UCX0/I0B», (hopMupoBaHue 6a3 ommboK uenoBeka. 35. OpraHu3aiiys paboT Mo 00ecrieyeHr 0 HaIEXHOCTH
TeXHUUeCKUX cHUcTeM. TexHUUecKue cpeficTBa obecrieueHHUs Ha/IEKHOCTH U 6e30MacHOCTH, TeEXHUYeCKoe
muarHoctupoBanue.  36.  Ceptudumkanusi  cucteM — obecriedeHds]  HaA@KHOCTH.  ABapuiiHas
TIOJTOTOBIEHHOCTh U pearpoBaHue.

3.4 TeMbI KOHTPO/IHBIX PadoT
— KauecTBeHHBIN U KO/IMYeCTBEHHbIM aHa/IA3 ONAaCHOCTEH U BBISIB/IEHUS OTKA30B CHUCTEM.
— TIlokaszarenmn 6e30TKa3HOCTH, [JOJTOBEUHOCTH, COXPaHSIEMOCTH, PEMOHTOIPUTOJHOCTH.
KowmruiekcHble riokasatenyd HaJéXHOCTH.
— Opraamsagus paboT no obecrieueHn0 HafEKHOCTH. CTausi TIPOEKTUPOBAHUS TeXHUYECKUX
cucreM. Cragusi U3roTOB/IEHUS TeXHUUeCKUX cucTeM. CTaZius SKCIUTyaTaluy TeXHUUeCKUX CUCTEM.

3.5 TembI pacueTHbIX padoT
— AHanu3 ¥ oLjeHKa PUCKa, UX MecTo B obecriedeHuM 6e30MacHOCTH, MOAXO/BI K OLleHKe pHCKa.
YripaBsnieHre prUCKOM, OOIIIHOCTb U Pa3/IMuKe TPoLelyP OLleHKH U yTIPAaB/IeHUs] PUCKOM.
— BHe3sanHble ¥ ocTeneHHble OTKA3bl.

3.6 Tembl 1a0OpaTOPHBIX PadoT
— PacuéT CTpPyKTypHOW Hafié&)KHOCTU cHUCTeM. Iloc/ienoBaTe/lbHO - Tiapasijie/lbHble CXEMbI
COeIUHEHUsI IEMEHTOB.
— AHammM3 ¥ pacuéT Ha/IEXKHOCTH CUCTEMbI METOZIOM «JlepeBa HEMCITPABHOCTEM».

4 MeTognuecke MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHs U pellieHusT 3afiau 00y4yeHUs] CIIOMb3YIOTCS CIeAyIoIe
MaTrepuarbl:
— MeToJuuecKWe Marepuarbl, Orpe/ie/sioliyde TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas UTeparypa
1. TlomoBko A. M. OCHOBBI TeOpUH HaZIE)KHOCTH: YueOHOe rocobue zyist By30B / A. M. [To/ioBKO
, C. B. T'ypoB. - 2-e u3g., nepepab. u gom. - CII6.: BXB-ITetepOypr, 2006. - 702[2] c. (Hanuuue B
oubmioreke TYCYP - 30 3k3.)
2. Uypa, Hukonaii HukonaeBuu. TexHorenHsidi puck [Tekcr] : yuebHoe mocobue fst By3oB / H.
H. Yypa ; pex. B. A. [IleBucunos. - M. : KnoPyc, 2011. - 280 c. (Hammune B 6ubmoteke TYCYP - 6 3k3.)

4.2. lonosHMTe/IbHAA IMTeparypa
1. Be3omacHOCTh >KHU3He/[eITeTbHOCTH. Be30rmacHOCTb B Upe3BbIUaHBIX CUTYALUSX TPUPOAHOTO
Y TEXHOTEHHOTO XapakTepa: YueOHoe mocobue asisi By30B / B. A. AkumoB [u ap.]. - M.: Beicias mkona,
2006. - 591, [1] c. (Hammuue B 6ubmoteke TYCYP - 50 3K3.)
2. be3omacHOCTb XKU3HeesTebHOCTH : YueOHUK /17151 By30B / JI. A. Muxaiinios [u ap.] ; pen. : JI.
A. Muxaiinos. - CII6. : ITurep, 2007. - 301[3] c. : wn., Tabn. - (YuebHuk Jsis By30B) (300 mydimx
y4eOHUKOB [I/is BBICIIIEH HIKOJIBI). - Bubmmorp.: c. 298-301. (Hanmnure B 6ubmmoreke TYCYP - 30 3k3.)

4.3. YueOHO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreueHne

1. Pacuér mokasareneli Ha/AEéKHOCTHM TeXHUUYECKUX CcUCTeM: MeToquueckre yKasaHUs K
npakTuueckuM 3aHsaTusM / Kpynenvkos b. B. - 2012. 17 c. [DnekTpoHHbIN pecypc] - Pexxum gocrtyna:
http://edu.tusur.ru/publications/2300, cBOGOJHBIT.

2. HapgexHOCTb TeXHUYEeCKHMX CHCTEM U TeXHOTeHHBbIM pUCK: MeToguyeckre ykasaHUsl K
BBITIOJTHEHUIO CAMOCTOSITe/TbHOM paboThl / 3axapoB B. M. - 2012. 11 c. [SnekTpoHHbIi pecypc] - Pexxum
pocryma: http://edu.tusur.ru/publications/2298, cBo6oaHbIH.

3. Teopusi HagexxHoctH: JlabopartopHeii mpaktukym / Osepkun /[]. B. - 2012. 133 c.

CornacoeaHa Ha noprane Ne 4850 20



[DnekTponHkIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/1356, cBo60JHBIT.

4. HapéXHOCTb TeXHWYeCKMX CHUCTeM W TexXHOTeHHbI pHCK: MeToiuyeckue yKa3aHUs K
MIPAKTUYEeCKUM 3aHATUSAM, 1ab00paTOPHOMY TPAaKTHKYMy W CaMOCTOSITE/IbHOW paboTe /s CTY[EeHTOB
HanpaBieHus mnoarotoekyd 280700.62 «TexHocdepHasi 6e3ormacHocTh» / 3axapoB B. M. - 2014. 31 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/3994, cBo60 HBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. http://www.obzh.ru/nad/6-5.html
2. http://www.obzh.ru/nad/1-3.html
3. http://www.obzh.ru.html
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