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

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
IIpombiiieHHast 6€30MacHOCTh

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD

[Tpoduns: TexHocdepHas Ge30macHOCTH

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

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

CemecTp: 7

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopaTtopHbIe 3aHATHS 8 8 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 62 62 4yacoB
5 CamocrosiTesibHasi paboTa 82 82 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5 5 3.E

JK3aMmeH: 7 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()1()(’)})6H’d Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cretmanbHOCTH)  20.03.01 TexHocdepHass 06e30rMacHOCThb, yTBep)KAeHHoro !!lykakute gary
yTBep)KZeHuss BpyuHyo!!! rojga, paccMoTpeHa W yTBepXKAeHa Ha 3acefaHud Kadeapbl «___ »
20__, mpotokos Ne

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.
3aBenyroiuii ipodunupyoieit kad.

POTOM Tyes B. .
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

POTOM Tyes B. N.
OKCIIepThI:

[Horenrt, k.6.H. PDTOM Hecwmenosa H. H.
HoueHTt, K.T.H POTOM YuxkuH E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llen AMCLMIUIMHBL, YCBOWTH TpPeOOBaHUS TMPOMBILIIEHHOW 0e30MacHOCTH, YCTaHOBJIEHHbIE
(henepanbHBIMK 3aKOHAMM U WHBIMM HOPMAaTMBHBIMU MpaBOBbIMU akTamu Poccuiickoit ®esepaiivu 1o
00IIMM BOMpPOCAM TIPOMBIILIJIEHHOW 06e30MacHOCTH, HOPMAaTHBHO-TIPAaBOBbIE OCHOBBI J/I€K/IapHPOBaHMS
0e30macHOCTH, METO/IbI OLIEHKH OTaCHOCTEeH U PUCKa.

1.2. 3agauM JUCIHUILIMHBI

—  O3HAKOMUTH C KPYTOM IPO0OJIeM MPOMBIIIEHHON 6e30MacHOCTH OMacHbIX TTPOU3BO/ICTBEHHBIX
00BEKTOB, CBSI3aHHBIX C 00eCcreueHneM HaZleXKHOCTH U 0€30IMacCHOCTH 00BEKTOB;

—  OcBouTh MeTO/bI UAEHTU(PHUKALTMHM TeXHOT€HHBIX OITAaCHOCTEH;

— OOyuWTb TEOpeTHUECKHUM IIOJIOXKEHUSIM U TPAKTUUECKHUM HaBbIKaM, HEOOXOAUMbBbIM [IIsI
aHaJin3a, OL[eHKH U YTIpaB/IeHUs TEXHOTeHHbIMUA PUCKaMU;

— Tlo3HakOoMHUTb C MeTOAaMHW W TEeXHUUECKUMH CpeACcTBaMH obecriedeHrsi 0e30MacHOCTH
TeXHUUECKMX CHCTeM, T[IPOrHO3MPOBaHMS aBapMMHBIX CHUTyalldid M o0ecrieueHus aBapUMHOM
TI0/ITOTOB/IEHHOCTH;

2. MecTo puciMiuidHel B cTpyKType OITIOII

HOucuuruivHa «IIpombiieHHas 6e3oracHocTh» (B1.B.J]B.6.1) oTHOCUTCS K BapUaTUBHOW YacTd
nipodecCroHaNBHOTO LUK/Ia 006s13aTeTbHbIX JUCITUTIVH.

[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCS
c/leyrole AUCIUAIUIMHBL: Be30macHOCTh »Ku3HeesTenbHOCTH, CUCTeMbl 3alliThl Cpefbl OOUTaHWS U
yTipaB/eHusi TexHOCGepHOi Ge3omacHOCTbIO, Hafle)kKHOCTh TEXHUYECKUX CUCTEM U TeXHOTE€HHBIM PHCK,
Oxpana Tpyza, TexHOreHHbIE CCTEMBbI U SKOJIOTMUeCKUI PUCK.

[TocnenyromwymMy AUCLATIZIMHAMU SIBJISIIOTCS: DKCIIepTU3a [IPOEKTOB.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLIUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:

— OK-11 crocobHOCTEI0O K abOCTPaKTHOMY WM KPUTHUECKOMY MBIIUIEHHIO, WCC/IeN0BaHHIO
OKpY)Karolllell cpelbl [/1s1 BbISIB/IEHUsS €€ BO3MO)KHOCTeH U peCcypCcoB, CIIOCOOHOCTBIO K TIPUHSTHIO
HeCTaH/IapTHBIX PeIIeHH 1 pa3peleHnI0 TIPO0IeMHBIX CUTYALU;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3Hath OCHOBHble TeXHOreHHble OMAaCHOCTH, XapaKTep BO3/eHCTBUS BpeJHBbIX U ONAaCHBIX
(akTOpOB Ha TexXHHWYeCKHe CHCTeMbl, MEeTO/bl [UarHOCTUKU HX; OCHOBbI TEeOpUM HaJE&XKHOCTU
TEXHUUYECKUX CUCTeM; OLIeHKU NapameTpOB Ha/IEKHOCTH U TIPUEM/IEMOTO PUCKa, OCHOBHBIE CIIOCOOBI MO
TIOJTOTOBKE K 3alljuTe U I10 3alljdTe OT TeXHOTeHHbIX ONaCHOCTer

— ymerb BriOupate MeToipl U MpUOOpHI [/l KOHTPOJSL COCTOSIHMsL paboTocriocobHOCTH
TEXHUUYECKUX CHCTeM; WIeHTH(QULIMPOBAaTh OCHOBHbIE TEXHOTEHHbIE OMAacCHOCTH W BbIOMPAaTh METOZBI
3alUThl OT HUX, KOJIMYECTBEHHO OLleHUBaThb CUTYaLMl0 B YC/IOBUSIX MHOIO()aKTOPHOIO BHELIHEro
BO37IeMICTBUS Ha TeXHUYECKHe CUCTeMbI; MCII0/Ib30BaTh MOy4YeHHble pe3y/ibTaThl [PU aHaju3e U OLjeHKe
DUCKOB, pa3paboTke pekoMeHJalWi /s yOpaB/ieHWs pUCKaMM, NMPaKTUUYeCKU BBIMOJIHITH OCHOBHBIE
MepOIpUATHA I0 3alUTe OT OMNAaCHOCTeHM M upe3BblYalHBbIX CUTyaljuil MPUPOAHOIO U TEeXHOT'eHHOI'O
Xapakrepa

— B/ajeThb HaBblKaMu pabOThI M0 aHaaM3y 0e30MacHOCTH TEXHUYEeCKUX CHCTeM; HaBbIKaMHU
VICII0/Ib30BAHUSA CTaTUCTUYECKUX [JaHHBIX [10 OTKa3aM IIpU COCTaB/IeHUU a/rOpUTMa IMOUCKa MecTa OTKasa
TeXHUYeCKOW CHCTeMbl; MeTOJaMU MOMCKa MH(GOpMAaLMy B KOMIBIOTEPHBIX CETAX C LieJIbH0 I10/IyYeHUs
CBeleHHM O TEeXHOTeHHBIX OMNACHOCTSX Y Upe3BblUaWHBIX CUTyalLUsiX; MeTOJAaMH OLIeHKW PHCKOB
peasnbHBIX TEXHUUECKUX CUCTEM U TEXHUUYECKUX 0OBEKTOB B 11€/I0M

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61ijast TPYZ[0€MKOCTh JUCLUIUTMHBI COCTaB/IsieT 5 3aueTHBIX eMHHULIbI U ITPe/iCTaBIeHa B TabsvLie
4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

‘ Ne ‘ Bugpl yueOHOM fieaTeTbHOCTH 7 ceMecTp Bcero E nyHuiib
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1 Jlekuyu 18 18 4yacoB
2 IIpakTrueckue 3aHATUS 36 36 4yacoB
3 | JlaboparopHble 3aHSTHS 8 8 YacoB
4 Bcero ayauTOpHBIX 3aHATUI 62 62 yacos
5 CamocTosiTesibHas paboTa 82 82 4yacoB
6 Bcero (6e3 3x3ameHa) 144 144 YyacoB
7 [TopgroroBka u caua sK3aMeHa 36 36 yacoB
8 OO0111ast TPy0EMKOCTh 180 180 4acoB
5 5 3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. ~ m
A o
= 5 s
T \© g - @
) S = o & =~
= U < o 9 = =
= S = e T 3 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = & o = ) ==
s 8 5| g | g8 s C
= 5 E &= ) 2 é E
= © o 2D )
2 3 g | fe & 2
@ ta} Q ~
g 2 | &
O
1 |TocymapcTBeHHOe peryivpoBaHUe 2 4 0 12 18 OK-11
MIPOMBIIIIEHHOW 6e30TacHOCTH.
OmacHble TIPOM3BO/ICTBEHHBIE 00BEKTHI
2 | TexHuueckuli perjiaMeHT O 2 4 0 6 12 OK-11
0e30MacHOCTH 3[JaHUN U COOPY>KEeHUM
3 | TexHOreHHble aBapuM U KaTacTpOQbI: 2 4 4 10 20 OK-11
HeTera3oBblii KOMIIIEKC,
pPaZiualiMOHHO U XMMUYeCKU OTacHbIe
00BbEeKTBI
4 | Buzbl pYCKOB MPU OTKa3e TeXHUUEeCKUX 2 4 0 10 16 OK-11
cucteM. AHa/IU3 U OLjeHKa PUCKOB
5 |MeTojbl aHaK3a OMaCHOCTeH, 2 4 4 8 18 OK-11
BbISIB/IEHUSI OTKAa30B, aHa/13
T0C/Ie/ICTBUI OTKA30B
6 | TexHoreHHasi IMarHOCTUKA 2 4 0 10 16 OK-11
ObecrieueHne HafIEKHOCTHU U 2 4 0 10 16 OK-11
0€e301acHOCTH TeXHUYECKUX CUCTEM
8 | JkcrepTU3a NPOMBILUIEHHOW 2 6 0 10 18 OK-11
6e30macHOCTH
9 |[eknaprpoBaHue NPOMBILLIEHHON 2 2 0 6 10 OK-11
0e3011acHOCTH
Ntoro 18 36 8 82 144
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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)

HasBanus pa3zenos

Copiep>kaHue pasziesioB JUCLIATUIAHBI
10 JIEKLUSIM

TpyzmoeMKoCTb
(uac.)

dopmupyeMbie
KOMITeTeHI U

7 cemecCTp

OracHbIe ITPOU3BO/CTBEHHbIE
00BbEeKThI

1 |TocynmapcTBeHHOe perynvpoBaHUe
TIPOMBIIIJIEHHOM 6e3011acHOCTH.

3aKoHO/aTeIbHbIE U UHbIE
HOPMaTHBHbIE [TPABOBbIE AKThI,
pernaMeHTHPYIOLIe BOTIPOCHI
rOCy[ApCTBEHHOTO Pery/IMPOBaHUS
MIPOMBIIIIEHHOW 6e30TacHOCTH.
OcHoBbI 0becrieueHust Oe30macHOH
9KCIUTyaTaly OTMaCcHBIX
TIPOU3BO/ICTBEHHBIX 0OBEKTOB.
Koucrurynus Poccuiickon ®egepanuyn.
depepanbHbIe 3aKOHBI «O
6e30macHOCTH», «O TPOMBIIIJIEHHOH
6e301MacHOCTH OMACHBIX
MPOU3BO/ICTBEHHBIX 0OBEKTOBY.
Kputepun oTHeceHHUs1 00BEKTOB K
KaTeropuy OracHbIX
TIPOU3BO/ICTBEHHBIX 0OBEKTOB

OK-11

2 | TexHuueckuii pernamMeHT O
0e30MacHOCTH 3JjaHUH U
COOpY>KeHUM

®enepasibHbIN 3aKk0H Ne 384
«TexHUYeCKuil periaMeHT o
6e30MacHOCTH 3[JaHUM U COOPYKEHHUI».
OcHoBHbIe NIOHSTHS, Cchepa
NIpUMeHeHUs 3aKOHa, U/leHTH(hHUKALIUS
3/laHUI ¥ COOPY KeHUH, TpeboBaHUs
0e30MacHOCTH 3[JaHUI U COOPY>KeHHH.

OK-11

3 | TexHOreHHbIe aBapyu U
KaracTpodbl: He)Tera3oBblii
KOMIL/IEKC, paZiMaliiOHHO U
XUMUYECKHU OTlaCHbIe 00BEKThI

[ToHsITHSI «aBapusi» U «KaTacTpoda».
TexHOreHHble UICTOYHUKU aBapuil U
KaTacTpod: HaubOJIBILIYI0 OTTACHOCTh
TI0 TsDKeCTH TTOpa’keHus1, MaciTabam u
[l0JITOBPEMEHHOCTH [1eHCTBUS
MOpa’KaroMX (PaKTOPOB MpeJCTaB/AIOT
HeTera3oBbli KOMILIEKC,
paJiMaliiOHHO U XUMUYECKH OTacHbIe
OOBEKTBI.

OK-11

4 | Bupl pycKOB IIpU OTKase
TeXHUYeCKUX cucteM. AHaau3
OLleHKa PUCKOB

144

Bubl pUCKOB, uX KiaccudbuKaius u
XapakTepucTHKa. VICTOUHUKH U
(akTOpbI BU/IOB PUCKA, PACUYET PUCKa.
Pa3BuTre pucka Ha TeXHUYECKHUX
00BbeKTax, HeoOXOAUMBIE U
JIOCTaTOUYHbIe yC/I0BUSI BOSHUKHOBEHUSI
pyCKa. AHa/v3 U OLleHKa pUCKa, UX
MecTo B obecrieueHHH 6e301MacHOCTH,
MO XO/bI K OL|eHKe pHCKa. YTIpaB/ieHue
PUCKOM, TIPUEM/IEMBIN PUCK.

OK-11

CornacoBaHa Ha noprane Ne
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CpaBHenue puckos, «F/N —
JrarpaMmbl».

5 |MeTo/bl aHa/IK3a OMAaCHOCTEH,
BbISIB/IEHUSI OTKA30B, aHaJI13
T0C/IeICTBHI OTKa30B

MeTo/ibl aHa/IM3a OMIACHOCTEM U
MOC/eICTBUM OTKa3a:
Tipe/iBapUTe/IbHbIN aHa/Iu3 OMIaCHOCTeM,
aHa/iM3 BU/IOB, TIOC/IeICTBUU U
KPUTHUYHOCTH OTKa30B, JepeBo
COOBITHH, ZIepeBO PeIlleHnH, TaOJTULIbI
pellieHuH, 1epeBO 0TKA30B: JIOTUYeCKHe
3HaKW ¥ CUMBOJIbI COOBITHI, METOTUKA
MOCTPOEHUS lepeBa OTKa30B.

OK-11

6 TexHoreHnHast JAUarHoCTHUKA

3aziaua TeXHOTe€HHOIO
[IMarHOCTUPOBAHUS - 0OHapy>KeHre
HEeMCIIPaBHOCTH, YCTaHOB/IeHUe eé
MecTa ¥ IPUYMH TOSIB/IEHHS C Lie/TbI0
oripejiesieHUsi COCTOSIHUsL 00beKTa,
OKpY>Karolllel CpeZibl ¥ YesioBeKa.
TexHOTeHHbI! KOHTPOJ/Ib KauecTBa
00BEKTOB 1 MaTepHasIoB: TIPOBe/IeHIe
M3MepeHuH, SKCTepTU3bl, UCTTbITaHUM
WY OLIeHKH XapaKTepUCTHK 0OBEeKTOB.
[TprMeHeHHe MeTO/IOB U CPe/ICTB
Z1e(eKTOCKOINH, MHTPOCKOITNH,
CTPYKTYPOCKOTIMU, KOHTPOJISI pa3MepOB
1 (h13MKO-MexXaHUue CKUX
XapaKTepUCTHK MaTepUasioB U y3JI0B, a
TaK)Ke BUOPOJMarHOCTHKHY.

OK-11

7 | ObecrieueHre HaZIE)KHOCTH U

0e30I1aCHOCTH TeXHUUYECKHUX CUCTEM

Opranuzauys pabot o obecreyeHuo
HazéxHocTU. CTaZus NpOeKTUPOBaHUS
TeXHUYeCKUx cucreM. Ctaaus
V3TOTOB/IEHUS] TEXHUUYECKUX CUCTEM.
Crazus sKCITyaTalii TeXHUUe CKUX
cucreM. TexHuyeckue cpescTsa
obecrieueHust HaIE)KHOCTH U
0e30MacHOCTH: Cpe/iCTBa
npe/iynipeXX/ieHrsl 0TKa30B, CPe/CTBa
KOHTPOJISI, Cpe/ICTBA 3aLL{UTHI.
JvarHocTyka HapyleHud U
aBapUMHBIX CUTYaLUU B TEXHAYE CKUX
cucteMax. AJITOPUTM obecrieyeHust
5KCIITyaTallMOHHOW HaZlé)KHOCTH
TeXHUYECKUX cUcTeM. TexHnuyeckue
cucTeMbl Oe30TMaCHOCTH:
aBTOMaTUyeCKHe CUCTEMBI 3allJUThl U
cpencTBa 6e30MacHOCTH, aBapyiiHast
MO rOTOB/IEHHOCTh, aBapUIHOe
pearupoBaHue.

OK-11

8 | OkcriepTH3a NIPOMBIIIIEHHON
6e3omacHoCTH

HopmatvBHbIe paBOBbIE aKThI,
peryiaMeHTHPYOLe BOIIPOCHI
9KCMepPTHU3bI POMBILLIEHHON
6e3omacHocTH. TTopszoK TIpoBeieHUS
3KCTepPTHU3bI POMBILLIEHHON

OK-11

CornacoBaHa Ha noprane Ne
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0e3011acHOCTH ¥ 0(hOPMITEHHS
3aK/TFOUeHUSI SKCepTH3bl. OObEKTEI
9KCITePTH3bI POMBIIIIEHHON
0e30MmacHOCTH. JTaribl IKCIIePTU3bI
TIPOMBIIITIEHHOU

6e3omacHocT. TpeboBaHuUs K

o opMJIEHHIO 3aK/TFOUeHUSsT
9KCITEPTHU3BI.

0e30macHOCTH

[eknaprpoBaHye TIPOMBIIIEHHOU

HopmatuBHoO-1paBoBasi 0CHOBa
JleK/1lapupOBaHusi 6e30TMacHOCTH.
TTpUHLIUMTIBI U TIe/TM ZIeK/TapUPOBaHHUST
TIPOMBIIIIEHHOM 6e30TacHOCTH.
TTopsiiOK OTHECEHUs TTPOMBILIEHHBIX
00BEKTOB K 00bEKTaM, ZJisi KOTOPBIX
JeK/lapUpOBaHUe SB/IAETCS
obs3atesibHBIM. CTPYKTYpa JleK/1apariui
TTPOMBILLIZIEHHOH 6e301acHOCTH.
[TopsiioK pa3pabOTKU U 3KCIIEPTU3BI
JeK/lapaliy TpOMBbIIILIEHHOH
6e3omacHocTH. TpeboBaHus K
TIPe/ICTaB/IEHHUIO JIeK/TapaLiuu
TIPOMBIIIIEHHOM 6e30TaCHOCTH.

OK-11

Hrtoro

18

5.3. Pa3pgenbl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCrneurBaIUMH (MpebIAyLMH)

U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATUTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATIIMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3enioB faHHOMW AWCLUIUTHAHBI, [7isi KOTOPBIX HE00X0UMO
Ne| HavMeHOBaHHe AUCLATIIHH u3ydyeHue 00eCreunBaroLX U 00eCrieunBaeMbIX JUCLIUTTMH
1 2 3 4 5 6 7 8 9
[IpeaiecTByroLyie JUCLATIIMHBI
1 |be3onacHOCTh
e30I1aCHOC + N +

JKU3HeleATe/IbHOCTU
2 | CucreMsl 3alL{UThI CPe/bl

00UTaHUS U yTIpaB/IeHUsT

. + + + +

TeXHOC(epHOu

6e30macHOCTbHIO

Hage>xHOCTb TeXHUYe CKUX
3 | Hapexwocrs Te ec + + + + + + +

CUCTEM M TEXHOTE€HHbIN PUCK
4 | OxpaHa Tpyza + + + + + + +

TexHOTreHHbIe CUCTEMBI U

EexHore € cucte + + + + + +
9KOJIOTHYe CKUM PUCK
[Tocnepyroiye AUCLUITIMHBL

1 | OkcriepTu3sa rpoOeKToB + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

HCITUTITMHBI
Bunp! 3aHaTHI
45}
= B
= < 5
= = = O
& &= <
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=g ] c =
T [22] Sl [g°]
& S v o T
L = =~ i) 0
E 5 T =
5 o <]
2 = g 3 s
N = 5 S
> o 3
X o o
I O o
= < =
= = 8
OK-11 + + + +

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHus
He npenycmotpeno PYII

7. JTaGopaTopHbI MPAKTUKYM
Copeprkanue y1abopaTopHbIxX paboT rnpuBezieHo B Tabmie 7.1.
Tabnuna 7. 1 — CopepykaHue 1abopaTopHBIX paboT

&0 2 E
3 2 =
2 v T
E (@) >
Ne Ha3sBanus paszenos Copep>kaHue 1abopaTopHbIX paboT 3 g =
[ RN = =
= a =
o o 9
= S X
7 ceMecTp
1 |Metopp! aHanv3a onacHOCTeH, AHanv3 4 pacyéT HaJéKHOCTH 4 OK-11
BbIsIB/IEHUSI OTKAa30B, aHa/Iv3 CUCTEMBI METO/IOM «JlepeBa
MOC/1e,CTBUM OTKa30B HEHCIIPaBHOCTEW»: IOTUYeCKUe CBSI3U
o mozenu «M».
2 | TexHOreHHbIe aBapuu U OLieHKa BepOATHOCTH BO3HUKHOBEHHS 4 OK-11
KaracTpodbl: HedTera3oBbIit aBapuy — pa3/iuB OeH3WHa U3
KOMIUIEKC, pajualjiOHHO U pe3epByapa: JIorThueCcKue CBS3U 110
XHUMHUUYECKH OIacHbIe 00BEKThI mozensam «W» u «JIN».
Nroro 8
8. IIpakTHUecKue 3aHATHUSA
CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabnuiie 8.1.
Tabmua 8. 1 — Cozep>kaHue NpakTUUeCKUX pabor
4 g
5 ==
2 v T
o 5 J >~
Ne Ha3sBanus paszenos CopeprkaHye TpakTUYeCKUX 3aHATHI 3 g S
o = =
=S A =
o o C
= g %
7 ceMecTp
1 |TocygapctBeHHOe perynvpoBaHve | V3yueHue QenepanbHOro 3akoHa «O 4 OK-11
TMIPOMBIIILJIEHHOM 6e3011acHOCTH. TIPOMBIIIIEHHOM 6e30T1acHOCTH
OrnacHble Npor3BO/JCTBEHHbIE OMAacCHBIX TIPOXU3BO/ICTBEHHBIX
OOBEKTHI 00beKTOB». OTBeThI Ha KOHTPOJIbHBIE
BOIPOCHL.
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2 | TexHuueckuii periamMeHT O PacuéT nocnencruii aBapuu Ha POO 4 OK-11
0e30MacHOCTH 3JjaHUH U
COOpY>KeHUM
3 | TexHOreHHble aBapvu U Pacuét nocnencrBuii aBapuu Ha XOO 4 OK-11
KaracTpodbl: HedTera3oBbIit
KOMIL/IEKC, paZialiiOHHO 1
XUMHUUECKH OMacHble 00beKThI
4 | Bupl pyCKOB MpU OTKase Perienvie TUTIOBBIX 3a7ay 110 PacuéTy 4 OK-11
TeXHUYeCKUX cucteM. AHaIu3 U puUCKOB. PacuéT pucka
OLleHKa PMCKOB MPOKM3BO/CTBEHHOIO TPaBMaTU3Ma.
5 |Mertogp! aHanM3a OnacHOCTeH, KonTtponbHas paboTa: 0CHOBHbIE 4 OK-11
BbISIBJIEHUSI OTKa30B, aHa/N3 T10JIO’KEHUS] TEOPUU PUCKA, aHa/Iu3,
NOC/IeCTBUM OTKa30B OLleHKa PUCKOB U yIIpaB/eHHe PUCKAMU.
[TpriemnembIi PUCK.
6 |TexHoreHHas AuarHoCTHUKa CemuHap: o0cyxzeHue TeM pedepaTos, 4 OK-11
Nopsi/iKa UX 0(OpMJIEHHs U 3alL{UThl
7 | ObecrieueHrie HaEKHOCTH U KoHTponbHasi paboTa: 0CHOBBI TEOPUH 4 OK-11
6e301acHOCTH TEXHUYECKHX CUCTeM |pacuéTa HaJ€KHOCTH TeXHUYECKUX
CUCTEM
8 | OkcrepTU3a NMPOMBIIIEHHON [Ty6muHas 3amuTa pedepara 6 OK-11
6e3omacHocTU
9 | dexknapupoBaHye NpoMbIlUIeHHOW |CeMHHap: KOHTPOJIbHbIE BOIPOCHI, 2 OK-11
Ge3omacHoOCTH OIpOC Ha 3aHATHSAX.
Ntoro 36
9. CamocTosiTe/IbHas1 padora
Buzibl caMocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosiTebHOM paboThl, TPY0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH
" v
5 z £
3 = =
= 2o v I
Buzbr camocrosTennbHOM | S © =~
Ne HasBanwst paszenos g T = DOopMBI KOHTPOJIS
paboThl Sz s 2
=3 a =
o, ° 2
= ©
7 ceMecTp
1 | TexHoreHHas [MoaroToBKa K 9 |OK-11 Pecdepar
JIMarHOCTHKa NIPaKTUUeCKUM 3aHATUAM,
ceMUHapam
2  |Texnorennsle aBapuu ¥ |[logroroska K 4 OK-11 PacueTHast pabota
KaTacTpOQBbI: MPaKTUUeCKUM 3aHATHSIM,
HedTerasoBbii ceMuHapam
KOMIL/IEKC, paZiialiiOHHO
Y XUMHAYeCKHU OIlacHbIe
00BbeKThI
3 | O6ecrnieueHue IToaroToBKa K 9 |OK-11 KonTtposnbpHas pabota
HaZlE>KHOCTH U MPaKTUUeCKUM 3aHATHUSM,
0e30I1acHOCTH ceMHHapaM
TeXHUYEeCKHX CUCTeM
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4 | Metobl aHaM3a ITogroroBka K 3 |OK-11 KoHnTposbHasi pabora
OIAaCHOCTEM, BHISIBJIEHUs |[IPAaKTUUeCKUM 3aHATHSM,
OTKa30B, aHa/IN3 ceMHHapaM
T0C/Ie[JCTBUI OTKa30B

5 | Bujgpl pyckoB nipu [TogroroBka K 9 |OK-11 PacuetHast pabora
OTKa3e TeXHUYeCKUX NPaKTUYeCKUM 3aHATHSM,
chcreM. AHanms U ceMHHapam
OLleHKa PUCKOB

6 |TocygapcTBeHHOe [ToaroroBka K 11 |OK-11 KoHTposbHas pabota
peryaupoBaHue MPaKTUUeCKUM 3aHSTHSIM,
MPOMBILTEHHOU ceMHHapam
6e3omacHocTu. OnacHele
TIPOX3BO/CTBEHHbIE
00BbeKThI

7 | Texnnueckuy pernameHT |[loaroroBka K 5 |OK-11 Ornpoc Ha 3aHATUSAX
0 06e30MacHOCTH 3AaHUM | TIPAKTHUeCKUM 3aHSITHSIM,
Y COOpY’KeHUH ceMHHapam

8 |eknapupoBaHue ITogroroBka K 5 |OK-11 Onpoc Ha 3aHATHAX
TIPOMBILLIEHHON MPaKTUYeCKUM 3aHATHSM,
0e30ImacHOCTH ceMHHapaM

9 | Dkcneprusa [ToproroBka k 9 |OK-11 Pedepar
MIPOMBIILIJIEHHOU NIPaKTUYeCKUM 3aHATUAM,
Ge3omacHOCTH ceMHUHapam

10 |OGecreueHue [TpopaboTka 1 |OK-11 Ompoc Ha 3aHATUSAX
HaZlE>)KHOCTH U JIEKLIMOHHOT'0 MaTepuraJsia
6e30macHOCTH
TeXHUYEeCKHUX CUCTeM

11 |TexHoreHHble aBapuu U | [IpopaboTka 1 |OK-11 Ornpoc Ha 3aHATUSAX
KaTacTpOQBbI: JIEKLIMOHHOT'0 MaTepura’sia
HedTerasoBbii
KOMIL/IEKC, paZialiiOHHO
Y XUMHAYECKHU OIlacHbIe
00BbeKThI

12 | Bupbl pUCKOB I1pU [TpopaboTka 1 |OK-11 Ornpoc Ha 3aHATHAX
OTKas3e TeXHU4YeCKUX JIeKLJMOHHOTI'0 MaTrepuaja
cucreM. AHanus U
OLlIeHKa PUCKOB

13 | Texauueckuii periameHT | [IpopaboTka 1 |OK-11 Ornpoc Ha 3aHATUSIX
0 6e30MacHOCTH 37laHUM | TEKLIMOHHOTO MaTepuasa
Y1 COOPY>KeHUM

14 |T'ocypmapcTtBeHHOe [TpopaboTka 1 |OK-11 Ornpoc Ha 3aHATUSAX
peryaupoBaHue JIEKLIMOHHOT'0 MaTepurasa
MPOMBILTEHHOU
6e3omacHocTu. OnacHele
TIPOX3BO/CTBEHHbIe
00BbeKThI

15 | /lekynapypoBaHue [TpopaboTka 1 |OK-11 Ornpoc Ha 3aHATUSAX
MIPOMBILLITIEHHON JIEKLIMOHHOT'0 MaTepurasia
0e30macHOCTH
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16 | Okcneprursa ITpopaboTka 1 |OK-11 Onpoc Ha 3aHATHAX
TIPOMBILLIEHHON JIeKLJMOHHOT'0 MaTrepuaja
6e30macHOCTH
17 | TexHoreHHas [TpopaboTka 1 |OK-11 Ornpoc Ha 3aHATHAX
JIMarHOCTHKa JIEKLIMOHHOT'0 MaTepura’sa
18 |MeTtogp! aHamM3a ITpopaboTka 1 |OK-11 Ornpoc Ha 3aHATUSIX
OMaCHOCTeH, BbISB/IEHUS |JIEKLJMOHHOTO MaTepuasa
OTKa30B, aHaJ/IN3
MOC/Ie[JCTBUM OTKa30B
19 |Metogp! aHamv3a OdopmiieHre 0TUETOB TI0 4 | OK-11 Ortuet 1o 1abopaTopHOMH
OTIaCHOCTEH, BhIsSIB/IEHHs | 1abopaTopHBIM paboTam pabore
OTKa30B, aHa/IN3
MOC/IeJCTBUM OTKa30B
20 |TexHoreHHble aBapuu U | OdopmiieHre OTUETOB TI0 5 |OK-11 OTueTt 10 1abopaTopHOi
KaTacTpogbI: nabopaTopHbIM paboTam pabore
HeTera3oBblii
KOMIL/IEKC, paZialiiOHHO
Y XUMUYeCKHU OIacHble
0OBEKTHI
Bcero (6e3 3k3ameHa) 82
21 |IloaroroBKa K 5K3aMeHY 36 OK3aMeH
Wtoro 118
9.1. TemaTnKa NpakKTUKHA
1. W3yuenue ®denepanbHOro 3akoHa Ne384-D3
2. MWNsyuenue ®eznepanbHOro 3akoHa Nell6-D3
3. Cpe[cTBa npeayrpexieHusi, KOHTPOJIS U 3allMThl B ccTeMax 06e30MacHOCTH
4. AHamM3 HeUCIPaBHOCTEM C TOMOIIBIO "/lepeBa pellleHU" U "jepeBa OTKa30B"
5. AmHanus, oLjeHKa U yIipaB/ieHde PUCKaMU
6. HopwmaruBHas 06a3a u 3aziauu JieK/IapUPOBaHUs MPOMBIIIIEHHOM 6e30macHOCTH
7. llenu v 3aiauu SKCIIepTU3bI
8. CpencTBa JUarHOCTUKY TIPOMBIILIZIEHHOM 6e30TMacHOCTH

9.2. Bonipockl Ha MPOPa0OTKY JIEKIMOHHOI0 MaTepUasia
9. OmnacHble NMPOU3BO/[CTBEHHbIE 00BEKTHI
10. TlocnenctBus aBapuii Ha XOO u POO
11. Crpykrypa Jekiaparyy IpOMbIIIIeHHOW 6e301acHOCTH
12. OOBEKTBI IKCIIePTU3BI TIPOMBIIIIEHHOM 6€30T1acHOCTH
13. Buabl 0TKa30B TeXHUYECKUX CUCTEM
14. YpoBHU HaZIeXKHOCTHU 3/IaHUM U COOPY>KEHUU

15. Texnuyeckue cpefcTBa obecrieyeHHst HaZieXKHOCTH 1 6e301acHOCTH

He npenycmotpeno PYII

10. Kypcoeas pa6ora

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBdA€eMOCTH CTYA€HTOB

11.1. Ban/ibHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsuria 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

CornacoBaHa Ha noprtane Ne
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7 ceMecCTp

KonTtponbHast paboTa 6 6 6 18
Ornpoc Ha 3aHATUAX 8 6 8 22
Otuer 110 TabOpaTOpPHOA 4 4 4 12
pabore

Pedepar 6 6 6 18
JK3aMeH 30
Hapacrarorym utorom 24 46 70 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha fgaty KT 5)

Ot 70% 10 89% oT MakcMManbHOW CyMMbI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMMasbHON cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/I7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asio,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBrieTBOpUTEHHO)

3 (YAOB/IETBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/ICTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTE/TLHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa

1. BbenoB C.B. be3onacHOCTb >KH3HEAEATEJILBHOCTA M 3alliUTa OKPY’Karolled Cpefbl
(TexHOC(hepHas Oe30macHOCTh): yuyeOHUMK A/isi OakanaBpoB. — 4-e u3f., mepepab. u gom. — M.: M3a-Bo
FOpaiir, 2013. — 682 c. (Hamuune B 6ubmoreke TYCYP - 7 9K3.)

2. Be3omacHOCTb >KHU3He[esTeIbHOCTH: yueOHUK /15 By30B / JI.A. Muxaiinos [u ap.]; pea. JIA.
Muxaiinos. — 4-e u3f., crepeoturt. — M.: Akagemust, 2012. — 272 c. (Hanuune B 6ubmoreke TYCYP - 15
9K3.)

3. Uypa H.H. TexHorenHblii puck: yuebHOoe mocobue anas By3oB / H.H. Uypa; pen. B.A.
Hesucunos. — M.: KnoPyc, 2011. — 280 c. (Hamuuue B 6ubmoreke TYCYP - 6 3k3.)

12.2. lonosiHMTE/IbHAS JIMTEpaTypa
1. bproxans @.®. [IpomebiiieHHasi 3Kojorusi: yueOHWK s By3oB / @.®D. bproxans, M.B.
I'padkuna, E.E. CrobuskoBa. — M.: ®opym 2012. — 208 c. (Hanuuue B 6ubmoreke TYCYP - 7 3k3.)
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2. MacrprokoB b.C. be3onacHOCTe B upe3BblUaMHBIX CHUTyallUaX B IMPUPOAHO-TEXHOTE€HHOMU
cdepe. [IporHo3upoBaHue MOCAeACTBUN: yueOHOe 1ocobue i By3oB. — M.: Akaaemus, 2011. — 368 c
(Hamuue B 6ubmioreke TYCYP - 6 3k3.)

3. Manadee C.U., Konetikun A.W. HagéXHOCTh TeXHUUECKUX CHCTeM: YuebHoe rocobue. —
M.: U3p-Bo «Jlanb», 2012. — 320 c. http:// www.e.lanbook.com/books/element.php/2778 [DnekTpoHHbI
pecypc]. [SnekTpoHHbIN pecypc]. -

4. TlonoBko A.M., T'ypoB C.B. OcHOBbI Teopuu Haf&KHOCTH. [IpakTukyMm: YueOHOe mocobue
171st By30B. - CI16.: BXB-ITetep6ypr, 2006. - 560 c. (Hamuuune B 6ubmoteke TYCYP - 30 3k3.)

5. bBesonacHOCTb KU3HeeaTeJbHOCTH. be30nacHOCTh B ype3BblYalHbIX CUTYaLUsIX IPUPOAHOIO
Y TEXHOTeHHOTO xXapakTepa: YuebHoe mocobue zisi By30B / B. A. AkumMoB [u fp.]. - M.: Briciias mikorna,
2006. - 591, [1] c. (Hamuuue B 6ubmoTeke TYCYP - 50 3K3.)

6. MuxaitnoB JI.A. Upe3BbluaiiHble CUTyal[UMd IPUPOJHOrO, TE€XHOT€HHOTO U COLMaIbHOTO
XapakTepa W 3alUTa OT HUX: yueOHUMK gy By3oB / JILA. Muxaiinos, B.II. Conomun; pen. JILA.
Muxatinos. — CI16: ITurep, 2008. — 235 c. (Hamuuue B 6ubmoreke TYCYP - 1 3k3.)

7. bBe30macHOCTb >XU3HeAeATeTbHOCTH: YueOHUK fyist By3oB / JI. A. Muxaiinios [u ap.]; pen.: JI.
A. Muxatiinos. - CII6.: ITutep, 2007. - 301[3] c. : wn., Tabn. - (YuebHuk anst By3oB) (300 mydimvx
yueOHHUKOB 15 BBICILIEH MIKO/IBI). - bubmiorp.: c. 298-301. (Hanuuve B 6ubmoteke TYCYP - 30 9k3.)

12.3. YueOHO-MeToANYECKOE TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. Hapg&KHOCTb TeXHUUeCKHWX CHUCTeM M TeXHOTeHHbId pUCK: MeToAuueckre yKasaHUs K
NpakKTUYeCKUM 3aHSATHSM, /1ab0paTOpHOMY MPAaKTUKyMy W CaMOCTOSITeNbHOW paboTe [ CTY[eHTOB
HanpaBieHus noarotoBkyd 280700.62 «TexHocdepHasi 6e3ormacHoCTh» / 3axapoB B. M. - 2014. 31 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/3994, cBobogHbI#.

2. TIpomblluieHHast KOIOTHUs: Y4ueOHO-MeToguuecKoe TocoOre K MPAKTUUYeCKUM 3aHATHSIM U
camocrosiTesibHOM pabote / [enncoBa T. B. - 2012. 15 c. [OnekTpoHHbIl pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/1848, cBOOOHBII.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI

1. 1. http://www.obzh.ru/nad/6-5.html - snekrpoHHOe yueOHOe TmI0CcOOMe «Hamé&XHOCTD
TeXHUYeCKUX CUCTeM U TeXHOTeHHbBINA PUCK»;

2. 2. http://www.obzh.ru/nad/1-3.html - 371eKTpoHHBIN pecypc: akCMOMBI O TMOTeHLa/JIbHOU
OTaCHOCTH TeXHUUECKHUX CUCTEeM; AOTIOTHUTE/ILHO 110 BOTIPOCAM HaJIEKHOCTH U TeXHOTeHHBIX PUCKOB TI0
9TOH cchlIKe cM. /6-4.html; /3-1.html; /8-1.html; /4.html; /9-7.html

3. 3. http://www.obzh.ru.html — ®enepanbHbIi 06pa3oBaTebHBIN HHTEPHET-TIOPTAJI II0 OCHOBaM
0e301MacHOCTH XXU3HeIeSITeTbHOCTH.

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHre JUCIHUITHHBI
I[Tpe3eHTarioHHOe 000py[0BaHKE (KOMITBFOTED, MOHUTOP).

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEeH B PUJIOKeHUH 1.

15. MeTognueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3y4eHUs AUCLUILINHBI
be3 pekomeHa1u.

CornacoeaHa Ha noprane N¢ 862 13



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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
ITpombinuieHHas 0e30MaCHOCTD

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD

[Tpoduns: TexHochepHas 6e30macHOCTH

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

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

Cemecrtp: 7

YuebHbIi 171aH Habopa 2016 roga

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

JK3aMeH: 7 ceMecTp

Tomck 2016

CornacoeaHa Ha noprane N¢ 862 14



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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-11 CTIOCOOHOCTHIO K abCTPaKTHOMY U HomkeH 3HaTb OCHOBHBIE TEXHOTE€HHbIE
KPUTHUYECKOMY MBILIEHUIO, UCCJIeJOBAHUIO OMAaCHOCTH, XapaKTep BO3[eUCTBUS
OKpY>Karollleli cpe/ibl /1151 BbISIBIIEHHsI eé Bpe/IHbIX U OMacHbIX ()aKTOPOB Ha
BO3MO)KHOCTEH U PeCyPCOB, CIIOCOOHOCTBIO K | TEXHUYECKHE CUCTEMBI, METO/IbI
TIPUHSTUIO HECTAH/JaPTHBIX PelleHui U [IMarHOCTUKHU HUX; OCHOBBI TEOPUU
pa3peleHrIo POOIeMHBIX CUTYaL[|i HaJlé>)KHOCTU TeXHUYEeCKUX CUCTeM; OL|eHKU

rapaMeTpoB Ha/lé)KHOCTH Y TIPUEMJIEMOrO
pYICKa, OCHOBHBIE CTIOCOOBI 110 MOATOTOBKE
K 3allUTe U I10 3al{uTe OT TeXHOreHHbIX
OIIACHOCTeI;

HomkeH ymeTb BbIOMpaTh METO/IBI U
TIpUOOPBI /17151 KOHTPOJISI COCTOSTHUS
paboTOCIIOCOOHOCTH TEXHUUECKUX CUCTEM;
UeHTU(ULIMPOBATH OCHOBHbIE
TeXHOTeHHbIe OMaCHOCTH U BLIOKMPATh
MeTO/IbI 3alUThl OT HUX, KOJINYECTBEHHO
OLIeHUBaTh CUTYAL|MI0 B YCIOBUSX
MHOT0(aKTOPHOTO BHEIIIHET0 BO3ZeHCTBUs
Ha TeXHUUYeCKHe CUCTeMbl; UCII0/Ib30BaTh
TI0/IyYeHHble pe3y/bTaThl IPY aHa/lnu3e U
OLIeHKe PHCKOB, pa3paboTKe peKOMeHalui
JI/1s1 yTIpaB/ieHUsl pUCKaMU, TPaKTHUe CKU
BBITIOJIHATH OCHOBHbIE MEPOIIPUSATHUS 110
3aluTe OT ONaCHOCTel Y Ype3BblYalHbIX
CUTYyaLUil IPUPOJIHOTO U TEXHOT€HHOTO
XapakTepa;

[omkeH Bna/ieTh HaBbIKaMUA PabOThI IO
aHa/m3y 0e30TMacCHOCTH TeXHUUEeCKUX
CUCTEeM; HaBbIKAMU UCII0/Ib30BaHUs
CTaTUCTUUECKUX JAHHBIX M0 OTKa3am Npu
COCTaB/IEHWU a/ITOPUTMa [IOMCKa MeCTa
OTKa3a TeXHUUYeCKOU CHCTeMbl; MeTOaMHU
MoucKa UH(OPMaLMY B KOMITbIOTEPHBIX
CeTSX C LjeJIbIO NTOJTyYeHHs] CBeZleHUH 0
TeXHOTeHHBIX OMACHOCTIX U
Yype3BbIYalHbIX CUTYaLUSIX; MeTOaMU
OLIeHKM PUCKOB peasibHbIX TeXHUYeCKUX
CHUCTEM M TEXHUUECKHX 00BEKTOB B II€/IOM;

OO1e XapakTepUCTUKH TOKa3aTeneld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMH Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u

3HaThb Y™meTb Bnagets
KpUTEpUHr
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OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nazmaet dhakTHue CKUMHU
Y TEOPETHUECKUMHU
3HAHUSIMM B TIpe/ieiax
n3y4yaeMoi 06/1acTH ¢
MOHUMAaHWEM TPaHHUI]
MIPUMEHUMOCTH

O6nagaeT Axana30HOM
MIPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Pa3BUTHS
TBOPUECKHX PElIeHHH,
abCcTparvupoBaHus
npobieM

KonTposnupyet paborty,
TIPOBO/IUT OLIEHKY,
COBepIIEeHCTBYeT JeNCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

Ob6nagaeT Arana30HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIpOLIeCChl, obIIMe MpaKTUUeCKNX YMEHWH, | 3aBeplleHue 3a/jau B
TIOHSITHS B TIpeesiax TpeOyeMbIX /IS pELleHNsT | HCCIIeI0BaHUH,
n3yuyaemol obsactu oripe/ie/IeHHbBIX TTPO0/IEM B | IPUCITOCA0/IMBAET CBOE

00/1aCcTH UCC/Ie[0BaHUS TIOBe/IeHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem

YnoenetBopuTenbH | ObnazaeT 6a30BbIMU O6saiaeT 0CHOBHBIMU PaboTaet npu npsiMoM

0 (TIoporoBbIi 00IIMMU 3HAHUSIMU YMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHB) TSI BBITIOJTHEHMS TTPOCTBIX

3a7iau
2 Pea/mm3anusa KOMIETeHIIHHI
2.1 Komnerenuusa OK-11
OK-11: crocobHOCTEIO K abOCTpaKTHOMY U KPUTHYECKOMY MBIIIIEHUIO, HCC/IeJOBaHHIO

OKpY’KaroIllell Cpefibl /IS BBISIBIEHWS €€ BO3MO)KHOCTEM M PeCcypcoB, CIIOCOOHOCTBIO K TIPHUHSTHIO
HeCTaH/JapTHBIX pelleHUi U pa3pelleHnto MPobIeMHBIX CUTYalL[Uil.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMH, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuia 3 — Orarbl

BO3/IeMCTBUS BPeJHbIX U
OIacHbIX ()aKTOPOB Ha
TeXHUYeCKHe CUCTEMBI,
MeTOo/bl AMarHOCTUKH UX;
OCHOBBI TEOPUH
Ha/l&)KHOCTH TeXHUYeCKUX
CUCTeM; OLIeHK!
rapaMeTpOoB HaZJ&>XKHOCTH
Y IPUEeMJIEMOTO PUCKa,
OCHOBHBI€ CII0COOBI 10
TIOJrOTOBKE K 3alljuTe U 10
3allUTe OT TeXHOTeHHbIX
oracHoCTen

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OCHOBHBIE TEXHOTE€HHBIE | BBIOMpATh METO/bI U HaBbIKaMU pabOThI TI0
3TaroB OMacCHOCTH, XapaKTep NIpUOOPHI 17151 KOHTPOJIS aHa/M3y 6e30MacHOCTH

COCTOSTHUSI
paboTocriocobHOCTH
TeXHUYECKUX CUCTEM;
WJeHTU(PULIMPOBATh
OCHOBHbIe TeXHOTeHHbIe
OTaCHOCTH U BbIOWPATh
MeTO/IbI 3al[UThI OT HUX,
KOJTMUeCTBEHHO OLIeHUBaTh
CUTYyalUIO B YCJIOBUSIX
MHOT0()aKTOPHOTO
BHEILLIHEr0 BO3/|elCTBUS Ha
TeXHUYEeCKHEe CUCTEMBI;
WCTI0/Tb30BaTh
TMOJTyUeHHble pe3y/bTaThl
TIpU aHa/u3e U OLleHKe
PUCKOB, pa3paboTKe
peKOMeH1alun J1s
yrpaB/ieHUs] pUCKamu,
MPAKTUUe CKU BBITIO/THATh
OCHOBHbIE MepOTNpUSTHUS
T10 3aIluTe OT OMacHOCTeH
Y Ype3BblYaiiHbIX

TeXHUUECKUX CHCTEM,;
HaBbIKAMHU HCIT0/Ib30BAHUS
CTaTUCTUUECKUX JJaHHbIX
T10 OTKa3aM Tpu
COCTaB/I€HUU aJITOPUTMa
TIOMCKa MecTa OTKa3a
TeXHUYECKON CHUCTEMBI;
MeToZlaMH TI0HCKa
MH(pOpMaL1K B
KOMIMbIOTEPHBIX CETSIX C
LIe/TbI0 MOTyYeHUsT
CBeJIeHMI 0 TeXHOTeHHBIX
OITACHOCTSX U
ype3BblUaliHbIX
CUTyaLUsX; MeTolaMU
OLIeHKH PUCKOB peasibHbIX
TeXHUUECKUX CHCTEM U
TeXHUUeCKUX 00LEKTOB B
11eJI0M
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CUTYyaL1il MPUPOJHOIO U
TeXHOTE@HHOTO XapaKTepa

Bunpl 3aHATHI

* IloaroroBka K

* TloaroroBka K

¢ CamocTosiTe/ILHad

3K3aMeHYy; 9K3aMeHY; pabora;
* CamocrosTenbHast * CamocTosiTesnbHas * JlaboparopHsble
pabora; pabora; 3QHSATHSA;
* Jlekuuu; » Jlekuuuy;
* JlaboparopHbie * JlabGopaTtopHble
3aHATUS; 3aHATHS;
* [IpakThueckue * [lpakTrueckue
3aHATUS; 3aHATHS;
Vcnonb3yemsble * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * Oryer o
CpeACTBa * Ortuer 1o * Ortuet no nabopatopHoii pabore;
OLleHHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * PacuertHas pabora;
* Omnpoc Ha 3aHATUAIX; * Orpoc Ha 3aHATHUSAX; * Pedepar;
* PacueTHast paboTa; * PacueTHasi paborta; * DK3aMeH;
* Pedepar; * Pedepar;
e OK3aMeH; * DK3aMeH;
dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmuie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OT1mnyHO * ObGnazmaer * O6nagaer auarnazonom | * KoHTponmpyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH 1 MPaKTUYeCKUX YMEHUH, TPOBOJUT OLIEHKY,
TeopeTuyeCKUuMU TpeOyeMbIX /I/isi Pa3BUTHSI | COBEPILIEHCTBYeT

3HAHUWAMMU B Mpeae/iax

TBOPYECKHUX pellleHnH,

JeiicTBUsI paboTHI;

MPOCTHIX 3a44d4,

M3yuaemoi 061acTu C abCcTparupoBaHUs
TIOHUMaHWeM T'DaHUI] npobsiem;
TIPUMEHHUMOCTH;
Xopomo (6a30Belii | ¢ 3HaeT akThl, * OOmaziaer AuanasoHoM | * Beper
YPOBEHb) IIPUHIUIIBI, TTPOLIECCHhI, NpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
o01I[1e TIOHATHS B TpeOyeMbIX /7S pellieHrs | 3aBepIleHHe 3a/au B
nipe/ie/iax u3y4yaeMom oTpe/ie/IeHHbIX TIPO0JIEM | WCC/Ie[OBAaHUH,
obnacty; B 00macTu niprcriocabnvBaeT cBoe
WCC/Ie[IOBaHUS ; TOBe/IEHUE K
o0cCTosITe/TECTBAM B
pelleHruH pobeM ;
YpaoBnetBopuTe/ibH | ¢ O6nazaet 6a30BbIMU * OO6nagaer ocHOBHbIMU | * Paboraer mpu rnpsiMom
0 (TIOpOroBEIi 0OLMMY 3HAHUSIMU; YMEeHUSIMH, TpeOyeMbIMU | HaO/HO[EeHUH;
yPOBEHbB) JTST BBITTOJTHEHMST

3 TunoBble KOHTPOJ/IbHbIE 3aJaHUA

Ilis peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTK) OIbITa
JesiTeIbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B MpOLiecce OCBOEHHs
oOpa3oBarelbHOM MPOTrpaMMBbI, B C/IeAYIOIIIEM COCTaBe.

3.1 Temsl pedpepaToB
— 1. PerucTtpaiius onacHbIX ITPOU3BO/I-CTBEHHBIX 00HEKTOB. 2. TpeGoBaHMUS TIPOMBIIIITIEHHON Oe3-
OTIAaCHOCTH K 3KCIUIyaTallud OTMAacHOTO TPOW3BO/CTBEHHOTO oObekTa. 3. TexHOreHHbIe OMacHOCTH: WX
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TIPUPO-/1a, XapaKTep BO3/IEMCTBUS Ha 00BEKTHI U cpexy. 4. O0sS3aHHOCTH OpraHU3aIuil B 00ec-TeueHuH
TIPOMBIILIJIEHHOW Ge30racHOCTH. 5. [JO/DKHOCTHBIE MHCTPYKLMU: COJep-’KaHue, TOPSZIOK pa3paboTKy,
COI/Iaco-BaHUsS U yTBepxkzeHus. 6. JIuijeH3npoBaHWe B 00/ACTH TPO-MBIIUIEHHOW 0e30macHOCTH. 7.
Ceprudukaims. TpeboBaHusi K  Tex-HAYeCKUM YCTPOWCTBaM, TIPUMEHsieMbIM Ha  OIACHOM
TIPOU3BOJICTBEHHOM  00bekTe. 8. I[IpOM3BOJCTBEHHBIM  KOHTPOJIb  CO-OofleHUst  TpeOoBaHMMA
TIPOMBIIIZIeHHOW 6e3oracHocTd. 9. TpeboBaHMsI TIPOMBIILIEHHON 6€3-0MacHOCTH TI0 TOTOBHOCTH K
ripeiyTipe->KIeH!I0 1 jiokanusauuu aBapuil. 10. [Topsigok paccieoBaHyst NPUUKH aBapUid M UHLIW/IEHTOB
Ha OTAacHbIX TPO-U3BOACTBEeHHBIX OOBekTax. 11. ITopsimoK TMOATOTOBKM M aTTecTaluud pabOTHUKOB
OpraHUu3alyii, OCYIIeCTB/S-IOMNX /IeATeJbHOCTb B 00/1aCTH TPO-MBIIIUIEHHOW 0€30MacHOCTH OTaCHBIX
TIPOU3BO/ICTBEHHBIX 00bekToB. 12. Buapl cTpaxoBaHusi. [IpaBoBoe pery-avpoBaHHe CTpaxOBaHUS,
CBSI3aHHOTO C TIPOM3BO/ICTBEHHOM JiesiTelbHOCTRIO. 13. PocTexHa30p: paBoBasi OCHOBA, (yHKIIUH, ITpaBa
U 00s13aHHOCTU. 14. OTBeTCTBEHHOCTH 3a HapyllleHHe TpeOOBaHUM MPOMBIIIEHHON Ge3omac-HocTH. 15.
ABapuy Ha paJMAlMOHHO-OTIACHBIX  OOBEKTAX: CTAaTUCTHKA, YPOBHU OMACHO-CTH, METOJbI
TIpeZIOTBPAllleHus U JIOKa-JIM3aluu TocaecTBUiM. 16. ABapur Ha He(Tera3oBoM KOMIUIEK-Ce: CTaTUCTHUKA
XapakTep BO3[eMCTBHUS Ha OKPY’KalOIIyI0 CPely, MeTO/IbI ITPeA0TBpAll|eH s 1 JIOKAIU3al[|iK TT0C/IeJCTBU.
17. ABapuum Ha XUMHYeCKH-OTIACHBIX OOBEKTaX: CTaTUCTUKA, XapaKTep Ornac-HOoCTeld, MeTOoAbI
TIPeZIOTBPAITleHUsT W JIOKa/u3aliid  TocaeCcTBUM. 18. MOHUTOPDUHT M TeXHOTeHHasl [[UarHO-CTHKA
TIPOMBIILIZIEHHOM 6e30TacHOCTH.

3.2 Tembl OIPOCOB HA 3aHATUAX
— TexHuueckue cpencTBa 00ecriedeHus1 HAJIEXKHOCTU U 6e30macHOCTH
— TlocnepctBus aBapui Ha XOO u POO
— HopmatuBHas 6a3a v 3aiauu JieK/lapyupoBaHUsl POMBIIIEHHOM 6e30macHOCTH
— W3syuenue ®enepanbHOro 3akoHa Ne384-®3
— CrpyKTypa eK1apaLuy MPOMBIIIIeHHOW 6e301macHOCTH
— OOBEeKTHI FKCTIePTU3bI TIPOMBIIILJIEHHOW Oe30T1acHOCTH
— Bugpl 0TKa30B TeXHUYECKUX CUCTEM
— YDOBHU HaZIe>KHOCTH 3/1aHWM U COOPY>KEeHUI
— OnacHble IPOU3BO/ICTBEHHBIE 0OBEKThI

3.3 TeMBbI KOHTPO/IbHBIX PadoT
— Cpeactsa nipeaymnpesxieHusi, KOHTPOJISL U 3alllUThl B CCTeMax 6e30macHOCTH
— AHanu3 HeucIipaBHOCTe! ¢ TOMOIIbIO "fepeBa pellieHUi" U "epeBa O0TKa30B"
— H3yuenue ®egepanbHOro 3akoHa Nell6-®3

3.4 DK3aMeHaLIOHHbIEe BOIIPOCHI

— PocrexHaz30p: TipaBOBasi OCHOBa, (QYHKLMM, MpaBa U 00si3aHH OTBETCTBEHHOCTh 3a
HapylIeHre TpeOOBaHMWII MTPOMBILUIEHHOW 0e30macHOCTH. ABapHM Ha pa/iMallMOHHO-OMACHBIX 00beKTax:
CTaTUCTUKA, YPOBHU OINAaCHOCTH, METO/bl TNpeJoTBpallleHHs U JIOKa/lv3alyy MoCaeCTBUM. ABapyuu Ha
He)Tera3oBOM KOMIL/IEKCe: CTaTUCTHKA XapaKTep BO3[eHCTBUsS Ha OKDY)KaloLIyl0 Cpefy, MeTOZbl
TIpeZIoTBPAlLleHus U JIOKa/IM3al[uM MOC/IeACTBUNA. ABapUM Ha XUMHUeCKU-0TIaCHBIX 00beKTaX: CTaTUCTHKA,
XapakTep ONAacHOCTeM, MeTOAbl IpefoTBpallleHuss W JIOKaJW3alud TO0C/AeACTBUA. MOHWUTOPUHT U
TeXHOTeHHas IMarHOCTUKA MPOMBIIILJIEHHOM 6e3011acHOCTH.

3.5 TembI pacueTHbIX padoT
— 1. Apapun Ha POO u XOO 2. OTKa3bl TeEXHUYECKHUX CUCTEM, PACYeT PUCKOB

3.6 Tembl /1a0OpaTOPHBIX padoT
— OrleHKa BEepOSITHOCTH BO3HUKHOBEHUSI aBapUM — pa3/vB OeH3WHA W3 pe3epByapa: JIOTUYeCKHe
CBs131 110 MogesisaM «M» u «AJIN».
— AHamM3 ¥ pacyéT HaZE)KHOCTH CUCTEMbI METOZIOM «JepeBa HEMCIIPABHOCTEM»: JIOTHUYeCcKHue
CBSA3U 110 Mozeu «M».

4 MeTtognueckye MaTepHaJsibl
Insi obecrieueHusi mporiecca oOyueHHs U pellieHus 3a7iau 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIre
MaTepuarlbl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa

1. Beno C.B. Be3onacHOCTb »KU3HE[ESATENbHOCTH M 3allldTa OKpY)Karolled cpefibl
(TexHOC(epHast 6e30macHOCTh): yueOHUK AJisi OakanaBpoB. — 4-e u3f., mepepab. u gom. — M.: M3a-Bo
FOpaiir, 2013. — 682 c. (Hanuune B 6ubmoreke TYCYP - 7 3K3.)

2. Be3omacHOCTb XU3HeZAeATeTbHOCTH: yueOHuK Ayisi By30B / JI.A. Muxaiinos [u ap.]; pen. JI.A.
MuxaitnioB. — 4-e u3f., crepeoturl. — M.: Akagemus, 2012. — 272 c. (Hanuuue B 6ubmoreke TYCYP - 15
9K3.)

3. Uypa H.H. TexHoreHHbI!i pucK: yueOHOe mocobue s By3oB / H.H. Uypa; pen. B.A.
HeBucunos. — M.: KaoPyc, 2011. — 280 c. (Hanuuue B 6ubmioreke TYCYP - 6 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa

1. bproxanp @.®. [IpomeiiieHHasi 3kojorusi: yueOHWK g By3oB / @.®D. bproxans, M.B.
I'padkuHa, E.E. CoobnsikoBa. — M.: ®opym 2012. — 208 c. (Hanuune B 6ubmoreke TYCYP - 7 3K3.)

2. MacrprokoB b.C. Bbe3onacHOCTb B upe3BblUalHBIX CHUTyalUIX B MPUPOAHO-TEXHOTEHHOMH
cdepe. TIporHo3upoBaHue TMOC/eACTBUN: yueOHOe TTocobue st By30B. — M.: Akazemusi, 2011. — 368 ¢
(Hamuuue B 6ubmioreke TYCYP - 6 3k3.)

3. Manadee C.U., Konerikun A.M. HagéXHOCTh TeEXHUUECKUX CHCTeM: YuebHoe rocobue. —
M.: U3p-Bo «Jlanb», 2012. — 320 c. http:// www.e.lanbook.com/books/element.php/2778 [DnekTpoHHbIi
pecypc]. [9nekTpoHHbIN pecypc]. -

4. TlonoBko A.M., T'ypoB C.B. OcHOBbI Teopuu Haf&KHOCTH. [IpakTuKyM: YueOHOe mocobue
Juisi By30B. - CI16.: BXB-ITetepbypr, 2006. - 560 c. (Hanuuue B 6ubmmoreke TYCYP - 30 3k3.)

5. besonacHoCTb Ku3HeJesaTebHOCTU. be3onacHOCTh B Upe3BblUalHbIX CUTYaLUsIX PUPOAHOIO
Y TEXHOTeHHOTO XapakTepa: YuebHoe mocobue zisi By30B / B. A. AkuMoB [u fp.]. - M.: Bbiciias mkora,
2006. - 591, [1] c. (Hamuue B 6ubmoteke TYCYP - 50 3K3.)

6. MuxaitioB JI.LA. Upe3BbluailHble CUTyal[Uud IPUPOJHOrO, TE€XHOT€HHOTO U COLMaIbHOTO
XapakTepa W 3alljuTa OT HUX: yueOHUK Ay By3oB / JI.LA. Muxaiinos, B.II. Conomun; pen. JLA.
Muxatiinos. — CII16: ITurep, 2008. — 235 c. (Hamuuue B 6ubmoreke TYCYP - 1 3k3.)

7. bBe30macHOCTb >XU3HeAeATeTbHOCTH: YueOHUK ayist By3oB / JI. A. Muxaiinios [u ap.]; pea.: JI.
A. Muxaiinos. - CII6.: TTurep, 2007. - 301[3] c. : wn., Tabn. - (Yuebuuk ass By3oB) (300 myurmx
yueOHHUKOB [Ij1s1 BBICILIEH MIKO/IBI). - Bubmorp.: c. 298-301. (Hanuuuve B 6ubmoteke TYCYP - 30 3k3.)

4.3. YuebHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHue

1. HapaéXHOCTb TeXHUUeCKMX CUCTeM W TeXHOTeHHbId pUCK: MeToAuueckue yKa3aHUs K
MPaKTUYeCKUM 3aHSTUsM, 1abOpaTOPHOMY TPAaKTUKYMy M CaMOCTOSITe/IbHOW paboTe [/s1 CTY[EeHTOB
HarpapsieHus: noarotoBku 280700.62 «TexHocdepHasi Ge3omacHocTh» / 3axapoB B. M. - 2014. 31 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3994, cBo6oaHBIIH.

2. TIpowbliiieHHasi KOMOTHs: Y 4eOHO-MeTouueCcKoe MocoOre K TPAaKTUUYeCKUM 3aHSATHSIM U
camocTtosTesibHOM pabote / Idenucosa T. B. - 2012. 15 c. [SnekTpoHHBIN pecypc] - Pexxum mgoctyma:
http://edu.tusur.ru/publications/1848, cBobogHBbII.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MTOUCKOBbIE€ CUCTEMBI

1. 1. http://www.obzh.ru/nad/6-5.html - snekTpoHHOe yueOHOe Tm0CcOOMe «Ham&XHOCTD
TeXHUYeCKUX CUCTEM U TeXHOTE€HHBIN PUCK»;

2. 2. http://www.obzh.ru/nad/1-3.html - 3/1eKTpOHHBIM pecypc: akCHOMBI O TIOTeHLMATbHOMN
OTIAaCHOCTH TeXHUUECKHUX CUCTEM; JOTIOTHUTE/ILHO TI0 BOTIPOCAM HaJIE>KHOCTH U TeXHOTeHHBIX PUCKOB TI0
9TOH cchliKe cM. /6-4.html; /3-1.html; /8-1.html; /4.html; /9-7.html

3. 3. http://www.obzh.ru.html — ®enepanbHbIii 06pa3oBaTebHBIN HHTEPHET-TIOPTAJI ITI0 OCHOBAM
0€e30MacHOCTH YKU3HeJ eI TeTbHO CTH.
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