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1. Hean, 321244 ¥ IVIAaHMPYEMbIe pe3yabTaThl 00y4eHHS 110 JUCHHUILIUHE
HCJ'II)IO OCBOCHUA THUCHHUIIIINHBI «anaBneHne pUCKaMu, CHCTEMHBIN aHaJIN3 U MOACIINUPO-

BaHUeE) SBIIAETCS 03HAKOMIJICHHE U U3yUYeHHE MaruCcTpaMHu OCHOBHBIX MPUHIIUIIOB yIpaBlIeHUs 6e3-
OTIACHOCTBIO CIIOKHBIX CHCTEM, METOJOB CHCTEMHOTO aHaJIM3a U MOJICTUPOBAHMS OMACHBIX IMPO-
LIECCOB, MPUHSITHS PEIICHUN HA OCHOBE COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHH.
JucuuriauHa mpeIcTaBiIsieT TEOPETHIECKYI0 OCHOBY 0a30BBIX 3HAHWN HEOOXOAMMBIX
BBIITYCKHHUKaM JIJIs1 pelIeHHs] MPAKTUYECKUX BOIIPOCOB I10 YIIPABJICHUIO B c(pepe TEXHOTeHHOM
0€30MacHOCTH.
3agavyaMu TUCHIUTITAHBI SIBIISIOTCS

- W3YyYCHHUE TIPUHIIUIIOB U METOJOB MPHUHSITHS PEIICHUN B yCIOBHUSIX PHCKA, H Opra-
HU3AIMH YIIPaBJIeHUs O€30IaCHOCTHIO HA OCHOBE COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIO-
THii;

- U3y4YEHHE METOJOB CHCTEMHOrO0 aHaliu3a U MaTeMaTHMYeCKOTo MOJEJIMPOBAHUS
00BEKTOB U MPOIECCOB MCCIEAOBAHNUS, OIICHKH TEXHUKO-2KOHOMUYECKOU 3(h(HEKTHBHOCTH Me-
POTIPUSTHI, HAPABJICHHBIX HA MOBHIIICHUE 0E30TTACHOCTH U YKOJIOTUYHOCTH MTPOU3BOJICTBA, a
TakKe 3aTpaT Ha JIMKBUIALMIO TIOCIEACTBUI aBapuii M KatacTpod AJsi MPUHATUS SKOHOMHYE-
CKM 00OCHOBAHHBIX PEIICHUI;

- M3Yy4YECHHE METO/IOB ONTUMH3AIUU MPOU3BOJCTBEHHBIX TEXHOJOTHHA C IENBI0 CHHU-
JKEHUS BO3/ICHCTBUS HETATUBHBIX (DAKTOPOB HA YEIIOBEKA U OKPYKAIOIIYIO CPELy;

- u3ydeHue ocoOeHHOCTel pa3paboTKH, IUIAHUPOBAHMS U peau3alliyd OpraHu3allu-
OHHO-TEXHUYECKUX MEPONPUATUI B 00JacTu oOecriedueHrs 0€30MacHOCTH CIOKHBIX CHCTEM H
MPOLIECCOB, OPTaHU3AIMH M BHEJPEHUS COBPEMEHHBIX CUCTEM MEHEIKMEHTA TEXHOTCHHOTO U
po(hecCHOHAFHOTO PUCKA HA MPEANPUATUSAX U B OpraHU3aIUIX.

OO0y4eHne 1Mo AMCIUIUIMHE HAMPaBJICHO Ha (OPMHUPOBAHHE Y OOYYAOITUXCS CIICTYOITUX
KOMIIETEHIIUH:

B pesyabTare ocBoe-
HHA 00pa3oBaTeJLHOM

Koa komme- Ilepeyens MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHSA
NPoOrpamMmsbl 00y4aro-
TEHIINH . N0 JUCIUILIHHE
IUHACA J0JI:KeH 00J1a-
nAaTh
YK-1 YK-1. CiocobeH ocy- NYK-1.1. Aranuzupyer npoOJIeMHYI0 CUTYaIHIO KaK

IIECTBIISATH KPUTHYE-
CKHUIl aHaM3 MpodIieM-

CUCTEMY, OCYILIECTBIISIET €€ JeKOMIIO3UIIUIO U OTpe-
JIEJISIET CBSI3U MEXJly €€ COCTaBJISIOIINMHU.

HBIX CUTyallluid Ha OCHO-
BE CUCTEMHOTI0 MOJX0-
J1a, BEIpa0aThIBaTh CTPa-
TETUIO ICUCTBUI

NYK-1.2. OnpenensieT mpoOTUBOPEUUBOCTh U TTpoOe-
761 B UH(pOpMAIMK, HE0OXO0AUMOMN [T peIIeHus Tpo-
OJIEMHOH cUTyaluH, a TaKXKe KPUTHUECKH OLICHUBAET
PENEeBAaHTHOCTh MCIOJB3yEeMbIX HH(OPMAIIMOHHBIX
HCTOYHUKOB.

NVYK-1.3. Pa3pabatbiBaeT 1 coiep>KaTebHO apry-
MEHTHUPYET CTPATErHIO PEeLICHUs TPOOIEMHON cuTya-
IIUM HAa OCHOBE CUCTEMHOTO U MEXAUCIUILIMHAPHOTO
MOJIXO/I0B C YYE€TOM OLIEHKH CYIIECTBYIOIIUX PUCKOB
¥ BO3MOXKHOCTEH MX MHHUMHU3AIIH




ITK-1 [1IK-1 cnocoOHOCTH NIIK-1.1 npumeHsieT 3HaHMs, HE0OXOIUMBIE IS 0Oec-
00ecreuynTh CHIKEHHE | IIEYCHUsI CHI)KEHHS YPOBHEH po(hecCHOHATBHBIX pUC-

YpOBHEM KOB C YYETOM YCJIOBHH TpYJa;

npodeccuoHaNbHBIX UIIK-1.2 ymeer obecrieuuTh CHIKEHUE YPOBHEH Mpo-
PHUCKOB C YYETOM (heCCHOHATBLHBIX PUCKOB C YYE€TOM YCIIOBUH TPY/a;
yCJIOBUU Tpyaa HIIK-1.3 BnameeT HaBbIKaMH CHUYKEHUSI YPOBHEH MPO-

(hecCHOHANBHBIX PUCKOB C YYETOM YCIIOBHI TpyAa

2. MecTO IMCHMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Jucuunnuna «YnpaBlieHHe pUCKAMH, CHCTEMHBIA aHAJU3 U MOAECIUPOBAHUE» OTHOCUTCA K YaCTU
b 1.2. - Yacts, hopmupyemMas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH —b1.2.1.1 ocBanBaer-
cs B 3 cemecTpe.
JucuunnuHa «YTpaBlieHHe PUCKAaMHU, CUCTEMHBIA aHAJIW3 U MOJEIUPOBAHHE» CBA3aHA CO
caeayromumu qucuumiauaamMu OOIT:
- «MHdopManmoHHbIE TEXHOJOTUU B cdepe Oe30macHoCTH», «IKcrepTuza 0e30macHo-
ct»»; « TpynoBoe mpaBoy.

3. CTpyKTypa U coaepkaHue TUCHUIINHBI

OO6mas TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIsAeT 4 3a4eTHBIX eauHMIbI (144 akamemuue-
CKHUX Haca).
3.1.1. Ounas ¢popma oOyueHUs

Ne Bux yueBHoii paborbI KoanuecTBo CemMecTpbl
n/n 4aco0B 3

1 | AyauTtopHble 3aHATHS 90 90

B Tom uncrne:

1.1 | Jlekuuu 24 24

1.2 | CeMuHapcKue/mpakTHYECKHUE 3aHATHS 66 66

1.3 | JIaGopaTopHbIe 3aHATHS

2 | CamocTosiTe/ibHasi padoTa 54 54

B TOoM umucie:

2.1 | IloaroroBka M HaMMCaHUE KypCOBOM

paboThI
3 | IIpomeskyTouHasi aTTecTALUS
3auet/mud.3aueT/7K3aMeH 3auer/nud.3aver | 3aver/mud.3aueT
Hroro 144 144
3.1.2. 3aounas ¢popma oOyueHHS
13?1 Bua yueOHoii paGoThI KOHqHaqcifBO CgMeCTpM
1 | AyautopHble 3aHATHSA 24 24
B Tom uncrne:
1.1 | Jlekmuu 8 8
1.2 | CeMuHapcKue/mpakTHYECKHUE 3aHATHS 16 16
1.3 | JlabopaTtopHble 3aHSATHS
2 | CamocTosiTe/ibHasi padoTa 120 120
B ToM gucie:




2.1

[ToAroToBKa U HAMMCAHUE KYPCOBOM
paboTHI

IIpomeskyTOUHAsE aTTecTALIMS

3auet/nud.3aueT/7K3aMeH

3auer/nud.3auer

3auer/aud.3auer

Hrtoro

144

144

3.2. TemaTnuyecKkuil IJIaH U3y4eHHUs M CHUILTHHBI
(mo popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpyroeMkocThb, yac

AyauropHasi pabora 2
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Tema 1 OcCHOBHBIE KATErOpuu U 35 6 16 13
1 HOHSTHS TEOpUU 0€30MMacHOCTH
CJIOHBIX CUCTEM
Tema 2. CucremHbli aHamu3 u 35 6 16 13
2 | MoJenMpoBaHUE OMACHBIX MPOIECCOB B
TeXHOChepe
Tema 3. VYmpaBieHue puckamMu IpH 36 |6 17 13
3 | OKCIUTyaTaluy MOTEHIIUAIBHO OIACHBIX
cucteM (00BEKTOB)
Tema 4. Onrumuzanus MOPOIECCOB 38 6 17 15
4 | oKCIUTyaTallil  CJOXKHBIX CHCTEM C
y4eTOM TpeOOBaHMI 0€30MacHOCTH
144 24 66 54
3.2.2. 3aouHadg ¢ opma 06yueHUsd
TpynoeMkocThb, 4ac
A 0 =
yauMTOpHAas padoTa =
=
EEE: 3 =
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Ne Pa3nennl/TeMbl o > % . i“ 2 2 8 s
=
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Tema 1 OcHoBHble Kareropum u | 36 |2 4 30
1 TIOHSITHS TEeOpuun 0e30MacHOCTH
CJIOKHBIX CUCTEM
2 | Tema 2. CucreMHBIH aHAIW3 W 36 |2 4 30
MOJICTTMPOBAHUE OMACHBIX IMPOIECCOB B




TexHochepe

Tema 3. VYmpaBieHue puckamm IpH 36 |2 4 13
3 | KCIulyaTaluy MOTEHIUAIBHO ONACHBIX
cucteM (00BEKTOB)

Tema 4. Onrumuzanus POIECCOB 36 2 4 15
4 | oKCIUTyaTallik  CJIOXKHBIX CHCTEM C
y4eTOM TpeOOBaHMI 0€30MMacCHOCTH

144 8 16 120

3.3. Conep:kanue JTUCUUIINHBI

Tema 1. OcCHOBHBIE KATErOPUM U MOHATHS TeOPUH 0€30MACHOCTH
CJIOKHBIX CHCTEM

Bsenenue. llenp 1 3agaun TUCUUIUIMHBI, €€ CTPYKTypa M PEKOMEHJALMH 110 U3YYEHHIO.
KpaTkuit ncropryeckuii 0030p 3TanoB CTAaHOBJIEHUS U Pa3BUTHUs TEOPUM HAJAEKHOCTH U Oe3omac-
HOCTH CJIOKHBIX TEXHHYECKMX CHCTEM. TeXHHYECKHE U COLHAbHO-DKOHOMHUYECKHE MPOOJIeMbI
oOecrieueHHs HaJIS)KHOCTU U OE€30MTaCHOCTH IKCILTyaTallluu CIOXKHBIX cucteM. [loHaruitHo-Tepmu-
HOJIOTUYECKUH anmnapaT. MeToao10rus CUCTEMHOTO aHaJIi3a U MOZEIIMPOBAHUS ONIACHBIX MPOIIEC-
coB B TexHochepe (pucka). CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH U OCOOEHHOCTH KOM-
IBIOTEPHOI0 MOJICJIMPOBAHMSI OMACHBIX MPOLIECCOB U SIBIEHUI B TEXHOChEpe.

CucteMHble CBOMCTBa TeXHOC(EpbI, MPOOJIEMbl MOAEIUPOBAHUS U HH(OPMAIIHOHHOTO
yIpaBJIeHUs CIOXKHBIMU cucTeMaMH. CHCTeMHBbIE acIeKThl 0€30MacHOCTH U pucka. CHUCTEeMHBIN
MIOJIXOJ ¥ YIIPABJIEHUE PUCKOM. PUCK-OpHEHTHPOBaHHBIE [TOAXO0/IbI IPU YIIPABIECHUH IOTEHIUAIIb-
HO OINaCHBIMHU 00BEKTaMH (CUCTEMaMHU, IPOLIECCAMU, SBJICHUAMHU ).

AxcrnomaTtuka TeopuH 0€30IacHOCTH CIOXHBIX CUCTEM, IPUHLIMIIBL, TOHATUS U ONpezaese-
HUs. B3aMMOCBS3b NOHATHH 6€3011aCHOCTH, HAIEAKHOCTH, KUBY4YECTH U 3P (PEKTUBHOCTH CIOKHBIX
cucreM. OO1IMe MOHATHSA O MOTEHIMAIBHO ONACHBIX OMEpalMix U MOoJACHCTEeMaX JesTeIbHOCTH.
3amumiaemMble 00BEKThI. XapaKTepUCTHKAa BO3JACUCTBUN HEraTHBHBIX ()aKTOPOB Ha YelOBEKa U
cpefy obutaHus (TepMuuecKoe, Oapuyeckoe, TOKCUYECKOe, paJilallMOHHOE U MEXaHHUYECKOe BO3-
neiictBusi). KoHuenuys BO3HUKHOBEHUS MPOUCHIECTBHS. DHEPrO3HTPONUNMHAS KOHLEILNS OIac-
Hoctell. [IpuHiunel 1 Metonsl obecredeHns 0e30MacHOCTU MOTEHLUAIBHO OMACHBIX OOBEKTOB.
Lesb 1 OCHOBHBIE 3371aUM CUCTEM OOecTieueHus1 0€30MacHOCTH B TEXHOC(EpE.

[ToxazaTenu HaJEKHOCTU M OE30MACHOCTH HEPE3EpBUPOBAHHON CHUCTEMBI U CTPYKTYpPHO-
CJIOXKHBIX CHUCTEM C pa3jIMYHbIMH BHUJAMH pe3epBHpoBaHus. [IpobneMbl aHanu3a HaJEKHOCTH U
0€30MacCHOCTU CIIOKHBIX CHUCTEM. B3anMOCBs3b Moka3aTenel Ha/leXHOCTU U OE30MaCHOCTH 3Jie-
MmeHTa. [loka3zaTenu HaJEKHOCTH M OE30MaCHOCTH CIOXHBIX CHUCTeM. Monenb (opMHpPOBaHHUS
MPEINOCHUIKU K IPOUCIIECTBUIO IPY JTMHEHHOM U HEJIMHEHHOM MU3MEHEHHH MapaMeTpoB Oe3omac-
HocTH. PacueT mokasarenell napaMeTpuyeckoil 0e30MacHOCTH MPHU MOCTOSIHHOM M ClTydaifHOM Xa-
paKTepe TpaHMIl 00JacTH AOMYCTUMBIX 3HaUeHHH. ONTHMH3aNuUs MToKa3aTesei 0e30macHOCTH pU
NPOEKTHUPOBAHUU cUcTeM. Poib yenoBedeckoro (hakropa B TEXHOTeHHOHM Oe3omacHocTH. be3omnac-
HOCTb CJIO’KHBIX CUCTEM «4EJIOBEK-MallllHa-cpeaay. OCHOBHBIE OHATHS U onpeneneHusd. [lokaza-
TEJIM KauecTBa MOJrOTOBKU IIEPCOHAJIA K BBIIIOJHEHUIO IIOTEHIUAJIBHO OIIACHBIX ONEpaLvi.




Tema 2. CucTeMHBbIH aHAJIU3 U MOJEJTUPOBAHUE OMACHBIX NMPOLECCOB
B TexHocdepe

CyIHOCTh CUCTEMHOIO MOAXO0Ja K HUCCIIEOBAaHUIO OE30MaCHOCTH CIIOXKHBIX CHCTEM. Xa-
pPaKTEpUCTHKA 3TAllOB CUCTEMHOTO aHAJIM3a ONAacHbIX IporeccoB. OcobeHHOCTH hopManu3auy 1
MOJIEJIMPOBaHUSl OMAacCHbIX MpoueccoB. OO0oOIIEeHHas MaTeMaThdeckass Mojieldb 0e30MacHOCTH
(YHKLIMOHUPOBAHUS 3JIEMEHTOB CUCTEMBI.

MeToapl aHanKM3a OMACHOCTH CUCTEM: METOJ Nepedopa IMIoTe3; METO/Ibl aHaJln3a, OCHO-
BaHHbIE Ha IPMMEHEHUN OCHOBHBIX TEOPEM TEOPHUHU BEPOATHOCTEH; balleCOBCKME METObI OLICHH -
BaHUS NOTEHLUAIBHO OMACHBIX CUCTEM.

['padoananuTuyeckrie MOJIEIN MPOLECCOB BO3HWKHOBEHHS NPOMCIIECTBUN (CLiEHApHUEB
oracHoro cocrostHus). [IpaBuiia MOCTpOEHUS AepeBa NMPOUCIISCTBUS U JiepeBa coObITHI. CTpyK-
TYpPHBIE CXEMBI U CTPYKTYpPHbIE (QYHKIMH CJIOKHBIX CUCTEM. MeTo 1 MUHUMAJIbHBIX (KpaTyalinx)
nyTell 1 MUHUMAaJIbHBIX ceueHul. VccienoBanue (MOJIeTUPOBaHUE) OMACHOCTH CJIOKHBIX CUCTEM
Ha OCHOBE aHaJln3a CTPYKTYPHBIX CXEM M CLIEHapHeB onacHOCTU. OleHKa 0€30MacHOCTH CIIOKHBIX
CHCTEM C MPHUBOAUMBIMU CTPYKTYPHBIMU CXE€MaMH 0€30MacHOCTH U Pa3IMYHBIMU BHJIAMU pe3ep-
BUpoBaHus. OreHKa 0€30MaCHOCTHU CJIOKHBIX CUCTEM C IPOU3BOJIBLHOM CETEBOM CTPYKTYPOH.

@opmanuzanys QYyHKIMHA OMACHOCTH CIOXKHBIX cucTeM. DYHKIHMU OMAaCHOCTH CIIOXHBIX
CHUCTEM C ITapaJuIeIIbHO-TI0CIEI0BATENBHOU CTPYKTYPHOU cXeMOM. DYHKIIUU ONTACHOCTH CIIOKHBIX
CUCTEM C IIOCJIEA0BATEIbHO-NIAPAJUIEIBHON U CETEBOW CTPYKTYpHOH cxemoi. Jlormko-seposrt-
HOCTHBIE METOJIbI MCCIEeIOBaHUsI O€30MAaCHOCTH CIOXKHBIX CUCTeM. OCHOBBI JIOTHKO-BEPOSTHOCT-
HOro ucuuciaeHus. OCHOBHBbIE JIOTMUECKHE OINEpaluy U IpaBuia anreOpsl Joruku. OCHOBHBIE
OTIpeIeNIeHus], 3aKOHBI U TEOpPEeMbI alreOpbl JTOruku. PopMbl JTOrHUECKUX (PYHKIUI U MpaBuiIa UX
npeoOpa3oBaHusi. BeposTHOCTHBIN aHATN3 ONACHOCTH CIOXKHBIX cucTeM. IIpeoGpa3oBanust QyHK-
L1 anreOpsl JOTMKH B BEPOSITHOCTHBIE (DYHKIIMM OMACHOCTH CJIOKHBIX CUCTEM METOJIaMU: pa3pe-
3aHHUS; OPTOTOHAJIN3ALNN; PEKYPPEHTHBIM; HApALIUBAHMSI IIyTEH; CXEMHO-JIOTHYECKHUM.

OCHOBBI TEXHOJIOTMM MMUTALMOHHOTO MOJEIMpPOBaHUsA. MaTemaTnueckuil anmapar UMH-
TaIllMOHHOTO MOJAEINPOBaHUsA. MozenupoBaHue ciry4aiHbIX (pakTopoB. MeToabl naeHTUDUKALIH
U MpeoOpa3oBaHus cTaTUCTUYECKON nHpopmanuu. O6paboTka U aHAIN3 Pe3ysIbTaTOB MOAEIHPO-
BaHUS OMACHBIX MPOIECCOB.

MogenupoBaHue 0G€30MaCHOCTH 3PraTUYEcKUX cucTeM. MoJenupoBaHUe HAIEKHOCTU U
0€e3011acHOCTH MepCoHaja Kak 3B€Ha CI0XKHOW CUCTEMBI «4elI0OBEK-MallluHa-cpeaay. MaremaTuue-
CKHE MOJIeNI 0e30MacHOCTH 3pratudeckux cucreM. [lokazarenn 6e30MacHOCTH 3praTUYECKUX CH-
CTEM C Yy4E€TOM BPEMEHHBIX OTPAHMYEHHUI Ha JOKAJIM3allMIO0 ONAaCHBIX cuTyaluil. MoaenupoBanue
MIPOLIECCOB O0YUYEHUS U MOJIJIepKaHHUs YPOBHS MOJATOTOBKHU MEPCOHANA ¢ YYeTOM TpeGoBaHMit 0e3-
OMACHOCTH. MaTeMaTu4eckoe MOJEINPOBAHNUE MPOLIECCOB OCBOCHMS M yTpaThl MPOQeccCHOHANb-
HBIX 3HAHUN nepcoHasoM. Mojenu u MeTo/1bl OJIFOTOBKY NEPCOHaja ¢ yueToM TpeboBaHuii 0e3-
ornacHocTH. Monienu nojaaep:kanusi TpeOyeMoro ypoBHs YMEHHI U HaBBIKOB 0€301acHOTO BHIMOJ-
HEHUS MOTEHIMAIbHO ONAcHBIX ONepaluii MepCOHAIOM B IIPOLIECCE MPOU3BOICTBEHHOMN JesATelNb-
HOCTH.

CucreMHBII aHaNIU3 U MOJEIMPOBAHUE ITPOLIECCOB MPUUMHEHHUS ylliepOa MpU TEXHOTCHHBIX
npoucuiecTBUsX. OCHOBHBIE MPUHIMIIBI CUCTEMHOTO aHAJIN3a U MOJEIUPOBAHMSI IIPOLIECCOB IIPH-
YUHEHHUS yliepOa Mpu TEXHOTEHHBIX IpouciiecTBUAX. KoHuenTyanbHas Moieb Ipolecca Npuin-
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HeHus yuep6a. MoaenupoBaHue MpoueccoB HECAHKIIMOHUPOBAHHOTO BBICBOOOKICHHS U HCTEYE-
HUS DHEPrUM M BemecTBa. MoAennpoBaHHE IPOLECCOB HEYNPABISIEMOTO pPACIPOCTPAHEHMUS,
TpaHcQOpMaIK U Pa3pyLIUTEILHOTO BO3IEHCTBUS IOTOKOB SHEPTUH U BEIECTBA.

Tema 3. YnpasieHue pucKaMu MPH IKCIUVIYATALUH OTEHIHAJIbHO
OMACHBIX CUCTEM (00 BEKTOB)

OcHOBBI TeOpUHU U MeTOBI aHaJIN3a pucka. KoHuennus pyucka B 3aa4yax CUCTEMHOIO aHa-
nu3a 0e30IacHOCTHU CIOKHBIX cucteM. HeonpeneneHHocTs U puck. Ympasienue u puck. Coctas-
JAIOLIME U UCTOYHHUKHM PUCKA B YIIPABJICHUU. PUCK-OpHEHTUPOBAHHBIE ITPOrPAMMBI KOHTPOJBHO-
NPOPUIAKTHIECKAX MEPONPUATHI IO MPEeayNpekICHHIO MPOUCIIECTBHH. MeToapl aHanmm3a u
MIPOrHO3a PUCKA MPU IKCITyaTalluu CIOXKHBIX CUCTeM. YmpaBieHue puckamu. [Ipodiema BbiOopa
pELIeHUs B YCIOBHUAX HEOIPEAEIICHHOCTH. XapaKTEepUCTUKA 3a7a4 IPUHATUA pelneHui. [Ipunnm-
bl U KPUTEPUU MPUHATHUS pELIeHU 00 ynpaBieHUM pUCKaMU. YIIpaBlI€HUE PUCKOM IPH MPOEK-
TUPOBAHMHU, UCTIBITAHUSAX, MOHUTOPUHTE M SKCILTyaTalluy NOTEHIIMAIBHO OMACHBIX 00BEKTOB. Me-
TOABI U TEXHOJIOTUH IIPUHATHS YIPABICHUYECKUX PEUICHUH B YCIOBHUAX HEONPEAEICHHOCTH. Tex-
HOJIOTHUSI IIPUHSTHS YIPABJIEHYECKUX PEIICHUN B YCIOBUAX CTOXACTUYECKOTO W IOBEJEHUECKOIO
PUCKOB. MeTOIBI U TEXHOJIOTUH NPUHATHS PELICHUN B YCIOBUAX «IIPUPOIHON» HEOIPENEICHHO-
cTH. TexHOoJI0rnM BEIpaOOTKH YIPABICHUYECKUX PELUICHUN C y4eTOM CUCTEMBI MPeIOYTeHUH JIna,
IIPUHUMAIOLLETO pELICHUE.

CraTucTU4ecKUil KOHTPOJIb O€30MIaCHOCTH CIIOXKHBIX CUCTEM U TEXHOJOTMUYECKUX IKCILTya-
TAIlMOHHBIX NporeccoB. CTaTUCTHUECKUE METOAbI HIeHTH(UKAKU onacHOCTe. CTaTUCTHYEeCKHe
METO/Ibl OLIEHKH I10Ka3aTelIs YaCTOThl MpouciiecTBUs. CTaTHCTUYECKOE OLIEHUBAHUE TIOKa3aTeNen
0€30IacHOCTH CJIOXKHBIX cucTeM. CTaTUCTHYECKOe MOAETHUPOBAHKE TIpoliecca JIerpaialiiil BHIXO/I-
HBIX NapaMeTpoB 0e30macHOCTH. MeToAbl CTaTUCTUYECKUX PEIeHUH Ui OJHOrO JAMarHocThye-
ckoro napamerpa. CTaTUCTUYECKUE PEILICHUS NPU HAJIUYUU 30HBI HEONpeeneHHOCTH. CTaTUCTH-
YeCKUH KOHTPOJIb (OLIEHUBAHKE) IapaMEeTPOB NOTEHIMAIBHO ONIACHBIX onepaunil. [IpuHuumne! cta-
TUCTHUYECKOIO OLEHUBAHUS NapaMeTpPOB MOTEHUUAIBHO OMNACHBIX omnepauuid. CratucTudeckoe
OlLICHUMBaHME WM3MEHEHUs MoKa3aTeled 0e30IacHOCTH CIOXKHBIX cucTeM. CTaTUCTHYECKU KOH-
TpoJib A3PPEKTUBHOCTH MEPONPHUATUI obecriedeHns Oe3onacHOCTU. OleHka 6€30MaCHOCTH CIIOXK-
HBIX CHCTEM METOJAaMHU CTAaTHCTUYECKOrO0 MOJEIUpPOBaHUA. MeToJ CTaTUCTUYECKOM OLEHKH
YCJIOBHOH BEpOSTHOCTH (POPMHUPOBAHUS KAHAIOB MPOUCILECTBHSI. METOJ CTaTUCTHYECKOro OlLe-
HUBAHUS BEPOSITHOCTU OMACHBIX COCTOSHUM CIOXKHBIX cucTeM. ONTUMH3AIMS IPOrpaMMbl CTPYK-
TYPHO-HEPAPXUUECKOT0 KOHTPOJIS HAZIE)KHOCTH U O€30MaCHOCTH CI0XKHBIX CHCTEM.

[Tporno3upoBaHue U OLIEHKA MOCIeACTBUM (yuiep0a) NpoUCIIECTBUM, CBA3aHHBIX CO B3pbI-
BaMu BenlecTB. OOmIas XxapakTepucTUKa B3pbIBOB. JleTepMUHUPOBAHHBINA U BEPOSITHOCTHBIN METO-
JIbl TIPOTHO3UPOBAHUS TOCIIEICTBUM B3pBIBOB. MOAEINPOBAaHUE MTOCIEACTBUI B3PBIBOB TEXHOJIO-
TMYECKUX 00BEKTOB C KOHJACHCUPOBAHHBIMU BELIECTBAMH U MEPErpeThIMU KUAKOCTIMU. Monenu-
pOBaHUE TOCIECTBUIA B3PBIBOB TEXHOJIOTUYECKUX OOBEKTOB C MAPOTra30BO3AYIIHBIMUA CMECSIMH H
CKAThIMHM HETOPHOYMMHU T'a3aMHU.

[TporHo3upoBaHue U OLIEHKA MOCIEACTBHA (yiiepOa) MPOUCIIECTBHA, CBSI3aHHBIX C IMOXKa-
pamu. OO6mas xapakTepUCTHKA MPOIECCOB ropeHus. [IporHo3upoBaHre U OIEHKA TOCIEICTBUA
npouciecTBUi (ymep0a), CBA3aHHBIX ¢ TOPEHUEM MPOJUTHIX TOPIOYHMX BEIIECTB U MapOBO3IYII-
Horo obusaka. [IporHo3upoBanue u OIEHKA MOCIEICTBUI MpouciecTBrii (yiep0a), CBSI3aHHBIX C
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Mo>kapaMy Ha MPOMBINIIICHHBIX 00bEKTaX U B HACEIIEHHBIX MMyHKTAaX.

[Iporuo3upoBaHue 1 OIEHKA MOCIEACTBUH (yiepOa) MPOUCIIECTBUM, CBA3aHHBIX C BEIOPO-
COM TOKCHYECKHMX (OMacCHBIX XHMHUYECKHMX) W PAJUOAKTUBHBIX BemiecTB. [IporHosupoBaHue u
OIICHKA TIOCIIEJCTBUN MPOUCIICCTBUM, CBSI3aHHBIX C BHIOPOCOM XWMHUYECKH OMACHBIX BEIIECTB.
Meroanka TOKCH. [Iporuo3upoBanue u Ol€HKa MOCAEACTBUN MPOUCIISCTBUN, CBA3aHHBIX C 3a-
paXEHUEM CHJIBHOJCHCTBYIOIMMHU SAOBUTHIMH BellecTBaMU. [IporHO3MpoBaHME U OILICHKA I10-

CJIC,HCTBI/Iﬁ HpOI/ICH_IeCTBI/If/'I, CBsA3aHHBIX C BBI6pOCOM PaarOaKTUBHBIX BEIICCTB.

Tema 4. OnTuMHU3aNNS MPOLECCOB IKCIIYATANUM CJIOKHBIX CHCTEM
C y4eTOM Tpe0OBaHUil 0€30MACHOCTH

MonenupoBanue 0€30MaCHOCTH CJIOXKHBIX CHUCTEM Ha OCHOBE MAapPKOBCKHX CITy4ailHBIX
niporieccoB. OCOOCHHOCTH IMOCTAHOBKH, (POPMAIIM3AIMU U PEIICHUS 33]1a4 ONTUMHU3AIUHU C YIECTOM
TpeboBaHUil 0€30MaCHOCTH CIIOKHBIX crcTeM. OCHOBHBIE MOHATUS W ONPEACIICHUS] MapKOBCKUX
npoieccoB. YpaBHenus Kommoropona. [IpenenbHbie BEpOSTHOCTH COCTOSIHME. OnTHUMHU3aLus
MapKOBCKUX Mojiesiel 0€30MacHOCTH CIIOKHBIX cucteM. OnTuMuU3aIus mokasaresieil 6e30macHo-
CTU CJOKHBIX CHCTEM C HUCIOJIb30BAaHUEM arlapara MOJTyMapKOBCKUX IpoleccoB. Jloruueckue
MoJIeTTH 0e30macHOro (PYHKIIMOHUPOBAaHUS CUCTeMbl. DopMaru3arus mnpoiecca GyHKIIMOHAPOBA-
HUS CJIO’KHOM CUCTEMBI C UCTIOJIB30BAHUEM ammapara MoJIyMapKOBCKUX MPOLECCOB.

OnTumu3anus rnokasareiaeii 6e30MacHOCTH CJIOXKHBIX CHCTEM C MOMOIIBIO MPOrPAMMHBIX
komiuiekcoB Excel, Mathcad, MatLab, GPSS. MogaenupoBanue 06€30mMacHOCTH SKCILTyaTallliOH-
HBIX TIPOIIECCOB HA OCHOBE TEOPHH MAacCOBOTO 00cyxuBanus. [locTaHOBKH 3a/1a4, IPUBOISAIINE K
MOJIeJISIM TEOPHH MaccoBOro odcuyxuBanus. Kinaccupukanus cucreM MacCoBOro 00CTy>KUBaHUSI.
CucreMbl MacCOBOTO OOCITYKUBAHHS C OTKa3aMHU U OKUAaHUEM (0Yepe/bio). 3aMKHYThIE CHCTEMBI
MaccoBoro oOciyxuBanus. [Ipumeps! pemienns 3agau odecreueHns 6€30MacCHOCTH CIOXKHBIX CH-
CTEM C UCTOJb30BAHUEM MATEMATHUYECKOTO ammapara TEOPUU MACCOBOTO OOCITY>KHMBAaHUS U TMPO-
rpamMMHBIX KomIiiekcoB Excel, Mathcad, MatLab, GPSS.

OnTumu3anus napaMeTpoB mporpaMm obecriedenus 0ezonacHoctu 3kcruryatamuu (ITI0BD)
CJIOXHBIX CHCTEM METOJIaMU JAMHAMUYECKOro mporpammupoBaHus. [loctaHOBKa 3a7aun JUHAMM-
4ecKoro mnporpamMmupoBaHus. [IpuHiun ontuManbHOCTU. PekyppeHTHOE COOTHOIIEHHE MEeToja
JUHAMHAYECKOro nporpammupoBanus. [Ipumeps! pemenus 3anad ontumuzanuu [10B3 cnoxHbIX
CUCTEM METOJaMH AMHAMHYECKOTo MporpaMMmupoBanus. OnTuMusanus napaMmerpoB 0e30macHo-
CTH TEXHOJIOTMYECKUX JKCIUTyaTaunoHHbIX npoueccoB (TOII) Ha ocHOBe ceTeBbIX METOJOB ILIA-
HUPOBAHUS U ynpaBjieHus. MaTemMaTHuecKoe MOJICTUPOBaHHIE MOTEHIIMAIBHO OMACHBIX OMEparii.
MarteMaTuyeckre MOJIeTTM TEXHOJOTHUECKUX IKCIUTYyaTallMOHHBIX MPOoIeccoB. ONTUMHU3AIMOHHBIE
3a/lauyd Ha OPUEHTUPOBAHHBIX Tpadax. ONTUMHU3ANMS TEXHOJIOTUYECKUX IKCIUTYaTAIMOHHBIX MPO-
IIECCOB C Y4eTOM TpeOOBaHUN OE30MACHOCTH C NMPUMEHCHHEM COBPEMEHHBIX BBIYHCIUTEIIBHBIX
KOMILJIEKCOB.

3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JAOOPATOPHBIX 3aHATHI
3.4.1. CemuHapcKue/mpakTHIECKHUE 3aHATHS

1. IIpaktuueckoe 3anstue 1 mo reme Ne 1 OCHOBHBIE KATETOPUH U MOHATHS TEOPUU Oe30mac-
HOCTHU CJIOXKHBIX CUCTEM

2. Ilpaktuueckoe 3ansTue 2 1o teme Ne 1 OCHOBHBIE KaTErOpUU U MOHATHUS Teopuu Ge3omnac-
HOCTHU CJIOKHBIX CUCTEM
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3. Tlpaktuueckoe 3anstue 3 no teme Ne 2 CucTeMHBIN aHAINU3 U MOJIETUPOBAHUE OMACHBIX
IPOLIECCOB B TEXHOCHEPE

4. IlpaxTtuueckoe 3ansTue 4 no reme Ne 2 CUCTEMHBIN aHAIU3 U MOJIEIMPOBAHUE ONACHBIX
IPOLIECCOB B TEXHOCHEPE

5. IIpaktmueckoe 3anatue 5 no teme Ne 3 YnpaiieHHe pUCKaMH MPU SKCILUTyaTaluy IOTEH-
[IMAJIbHO OIACHBIX CUCTEM (OOBEKTOB)

6. Ilpaktuueckoe 3anstue 6 no reme Ne 3 YipapieHue puckamu MpH dKCIUTyaTallly OTEH-
[IMAJIbHO OIACHBIX CHCTEM (OOBEKTOB)

7. Tlpaktuyeckoe 3anstue 7 mno teme Ne 4 OnTuMu3alys NpoueccoB IKCIUTyaTallMH CI0XK-
HBIX CUCTEM C Y4eTOM TpeOoBaHuUil 0€30MacHOCTH

8. Ilpaktuueckoe 3anarue 8 mo teme Ne 4 OnTuMu3anus MpoLeccoB 3KCIUTyaTalluy CI0XK-
HBIX CUCTEM C Y4eTOM TpeOoBaHuil 0€30MacHOCTH

9. Ceprudukanus cpeacTB UHIUBUIYATIbHON 3aLIUTHI

3.4.2. JlaGopaTopHbIe 3aHATHSA

He npenycmorpensl

3.5. TemaTuka KypcoBbIX IPOEKTOB (KypPCOBbIX padoT)
1. YnpaneHnue puckamu (1o BapraHTam)

4. Y4eOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecreyeHune

4.1 HopmMaTHBHBIE JOKYMEHTbI

4.2  OcHoBHas JMTEpaTypa
1. Pycak, O. H. Ynpasnenue puckoMm. Beenenue B puckosoruto : yueonoe nocoodue / O. H.

Pycak. — Cankr-IletepOypr : CIIOIJITY, 2013. — 44 ¢. — ISBN 978-5-9239-0589-2. —
Tekct : anexkTpoHHbIHN / Jlanp : snekTpoHHO-OMOmmoreynas cucrema. — URL: https://
e.lanbook.com/book/45575 (nata obpamenus: 02.10.2021). — Pexum noctyna: s aBTO-
pU3. IIOJIb30BATENEH.

4.3. JlonoiHuTEIbHAS JIUTEPATypPa

4.4. DieKTpOHHBIE 00pa3oBaTebHbIE PeCypChl

1. D0P «YmnpaBienne puckamu, CACTEMHBIN aHATTU3 U MOJICIIMPOBAHUE) -
https://online.mospolytech.ru/course/view.php?id=12443

4.5. J/InueH3noHHOe U CBOOOHO pacnpocTpPaHsieMoe POrPaMMHoOe
ol0ecrieyeHue

He npexgycmorpeno.

4.6. CoBpemeHHbIe NpodeccHOHAIbHbIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE
CIIPAaBOYHbIE CHCTEMbI

1. Koncyaprant [lntoc

URL: https://www.consultant.ru/

2. NUndopmanmonnas cets « Texakcrepr
URL: https://cntd.ru/
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5. MarepuaJibHO-TeXHUYECKOe o0ecneveHmne

[IpoBeneHue neKHMH OCYLIECTBISAETCS B OOLICYHUBEPCUTETCKUX ayAUTOPHSX, e IO
BO3MOXXHOCTH MOXKHO TPEIyCMOTPETh JIEMOHCTpAIMIO (UIBMOB, CIalJJOB WJIM HCIOJIH30BATH
pasmarouHsle Marepuaibl. [IpakTudeckue 3aHATHS ¢ NPUMEHEHHEM MYJIbTHUMEIUMHBIX CPEACTB
npoBoasTcs B ayautopuu. (OcHaleHa IPOEKTOPOM, IKPaHOM, CTOJIAMM, CTYJIbSIMH, TIOCKOH) .

6. MeToanueckue peKoOMeH aluu

6.1. Meroanuyeckue peKOMEHIALUM JJIS NPENoAaBaTe/isi 10 OPraHu3anuu
00y4eHust

OCHOBHBIM Tpe6OBaHI/IeM K TM[pCloJaBaHUIO AOWCHUILIAHBI  SABJIACTCA TBOp‘-IeCKI/If/'I,
poOJIEMHO-IUAIOTOBBIN MOJXO0/, MO3BOJISIOMINN MTOBBICUTh MHTEPEC CTYJIEHTOB K COJEPIKAHUIO
y4eOHOro Marepuaa.

OcHoBHas (popMa M3ydeHHs U 3aKpEIUICHUS 3HAHUH 110 3TON JUCIMIIMHE — JIEKIIMOHHA,
naboparopHas M npakTuueckas. [IpenonaBarens JOHKEH MOCIEI0BATENIbHO BHIUUTAT CTYAEHTAM
pAn JEKUUH, B XOA€ KOTOPBIX CJIEAYeT COCPEJOTOYMTh BHUMAHHE Ha KIIOYEBBIX MOMEHTaX
KOHKPETHOI'O0 TEOPETHYECKOro MaTepuana, a TakKe OpPraHu30BaTh MPOBEACHHE IMPAKTUYECKUX
3aHATHM TakuM 00pa3oM, 4YTOObI aKTHUBM3UPOBATh MBIIUICHUE CTYIEHTOB, CTUMYJIHPOBATH
CaMOCTOSITENIbHOE M3BJICYCHHE WMHU HEoO0X0oauMoW HH(OpManuu M3 pa3InYHbIX HMCTOYHHKOB,
CPaBHUTENBHBI aHaJIM3 METOJIOB pEIIEHHH, CONOCTaBIEHUE TIIOJyYE€HHBIX pPE3YJIbTaTOB,
(OpMYTUPOBKY M apryMEHTAIUIO0 COOCTBEHHBIX B3TJISAI0B HA MHOTHE CIIOPHBIE MTPOOIEMBI.

OcHOBY y4yeOHBIX 3aHATUI MO JUCIUIUIMHE COCTABIAIOT JeKIuH. B mporecce oOydeHus
CTYJIEHTOB UCIOJIb3YIOTCS pa3INyuHble BUbl YUEOHBIX 3aHATHH (ayJUTOPHBIX U BHEAYAUTOPHBIX):
JEKIMH, CEMUHAPCKHE 3aHATHUS, JJabOpaTOpHble paboThl KOHCYJIbTALMU U T.1. Ha nepBoM 3aHsaTHH
10 TaHHOH y4eOHOW MUCHUIUTMHE HEOOXO0IUMO 03HAKOMUTH CTYJCHTOB C TOPSIIKOM €€ M3Yy4YeHHS,
PACKpBITh MECTO U POJIb JUCHUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYeCKoe 3HaueHUe, JOBECTH 10
CTYACHTOB TpeOoBaHUs Kad)eaAphl, OTBETUTH HA BOIPOCHI.

[Tpy moAroToBKE K JIEKIMOHHBIM 3aHATHUAM 110 KypCy HEOOXOAMMO MPOJIyMaTh IUIaH €ro
MMPpOBCACHUA, COACPKAHUC BCTYHHTGHBHOfI, OCHOBHOM W 3aKJIIOYUTEIHHOM YacTH JICKIIUU,
O3HAKOMUTBCSI C HOBUMHKaMHM Y4eOHOW W METOJMYECKOW JUTepaTypbl, MyOIuKalUsIMU
NEPUOANYECKON IMeYaTH MO TEME JIEKIMOHHOTO 3aHSTHS, OINpPENEIUTh CPEJICTBA MaTEepHAIbHO-
TEXHUYECKOT0 00eCIeUeHHs JIEKIIMOHHOTO 3aHATHS U MOPAJOK UX UCHOJIb30BAHUS B XO/1€ UYTCHUS
JICKITHH. YTOUHUTH TIJIaH MPOBCACHUA MMPAKTUUCCKOI'O 3aHATHA 110 TEMEC JICKIUU.

B xone neK1uoHHOro 3aHATHS NpernoiaBaTeb JODKEH Ha3BaTh TEMY, yueOHbIE BONPOCHI,
O3HAKOMHUTH CTYJACHTOB C IICPCHHEM OCHOBHOI 1 IIOHOJIHHTGJII:HOﬁ JIATCPATYPhI IO TCME 3aHATHA.

Bo BcTynuTenbHOM 4acTu JeKIMH 0O0CHOBAaTh MECTO U POJIb U3y4aeMoil TeMbl B yueOHOMH
JAUCHUIIIIMHE, PACKPBITH €€ IIPAKTUYCCKOC 3HAUCHHUC. Ecam uuraercs He nepsasa JICKIUsA, TO
HEOOXOIMMO YBsi3aThb €€ TeMy C MNpeablaylieil, He Hapyllas JIOTMKH H3J0XKEeHUs y4eOHOro
MaTepuaia. JIeKIHio ciaenyeT HauMHaTh, TOJIBKO YETKO 0003HAUUB €€ XapakTep, TEMY M KpPYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT pacCMOTPEHBI.

B ocHOBHOW wYacTh JEKIHMH CIEIYET PACKPBITh COJEpKaHHE Y4YeOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHMMAHHE CTYJEHTOB Ha OCHOBHBIX KaTeropusx, SBJIECHUSAX WU Ipoleccax,
0COOEHHOCTSX UX MMPOTCKAHUA. PaCKpLIBaTB CYHIHOCTb U COACPKAHUEC PA3JINIHBIX TOUYCK 3PCHUA U
Hay4YHbIX TIOAXOJOB K OOBSCHEHUIO Te€X WIM UHBIX sABIEHUH u mnpoueccoB. Crenyer
apryMEeHTHPOBaHO 00OCHOBATHh COOCTBEHHYIO MO3UIHUIO MO CIIOPHBIM TEOPETHUYECKUM BOIIPOCAM.
[TpuBoANTE mpuMepbl. 3afaBaTh MO XOAY H3JIOXKEHMS JICKIMOHHOIO MaTepualla PUTOPUYECKHE
BOIIPOCHI U CaMOMY [aBaTb Ha HHUX OTBET. 9t0 CHOCO6CTByeT AKTHUBU3aIlUHU MBICITUTEIbHOM
NeSITEIbHOCTH CTYJEHTOB, MOBBIIICHUIO MX BHUMAHUSA M HMHTEpeca K MaTepuaiy JIeKLUH, ee
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conepxanuto. IIpenonaBaTens HOKEH pyKOBOAUTh PAOOTOM CTYIEHTOB MO KOHCIEKTHPOBAHUIO
JEKIIMOHHOI'O MaTepHaja, MoJ4epKuBaTh HEOOXOJUMOCTh OTPAXKEHUS B KOHCIIEKTAX OCHOBHBIX
MIOJIO’KEHUH N3y4aeMoil TeMbl, 0CO00 BbIAEIISAS KaTerOpUITHBIN anmnapar.

B 3axmounTenbHOR yacTW JIEKIMHM HEOOXOJUMO COpMYJIMpOBaTH OOIIME BHIBOJBI IO
TE€Me, pacKphIBaIOIIHUE COJIEpP’KaHUE BCEX BOIPOCOB, MOCTABJICHHBIX B JeKUUU. OOBABUTH IUIAH
OUYEPEHOT0 CEeMHMHAPCKOr0 WM J1a0OpaTOpHOro 3aHsATHS, AaTh KpaTKHe PEKOMEHAALUU II0
MOJIFOTOBKE CTYACHTOB K CEMUHapy WM jJaboparopHoil pabote. OmpenenuTs MECTO U BpeMs
KOHCYJIbTAIlMM CTYyJEHTaM, IOKEJIaBIIMM BBICTYIIUTh Ha CEMUHApe ¢ JOKJIaJAaMu U pedepaTamu
10 aKTyaJIbHBIM BOIIPOCAM 00CYK/1a€MOM TEMBI.

[lenp mpakTUUECKUX U JAOOPATOPHBIX 3aHATHH — OOECHEeYUTbh KOHTPOJIb YCBOEHUS
y4eOHOro MmaTepuaina CTyJIEHTaMH, pacUIMpeHue U YIIIyOJieHuEe 3HAHWUM, MOJTYYEHHBIX MMHU Ha
JeKIUSIX M B XOJIe CaMOCTOSATeNbHON paboThl. IloBbimeHne 3¢((EeKTUBHOCTH NPaKTHUECKUX
3aHATHM JOCTUraeTrcs IIOCPEJACTBOM CO3IAHUS TBOPUECKOW OOCTAaHOBKH, pacloJararouiei
CTYZCHTOB K BBICKA3bIBAaHHIO COOCTBEHHBIX B3IJISIOB M CYXKICHUN MO 00CY>KAaeMbIM BOIPOCaM,
KEJIAaHUIO Yy CTYIEHTOB OpadoTaTh y JOCKH IIPH PEILIECHUH 3a1ad.

[Tociae kaxaoro JEKIMOHHOIO, JIAOOPaTOPHOIO W MPAKTUYECKOIO 3aHATHS ClIENaTh
COOTBETCTBYIOIIYIO 3aIIUCh B )KYypHaJIaXx ydeTa MOCEIIaeMOCTH 3aHATUN CTYAEHTaMU, BBIICHUTH Y
CTapoCT Y4eOHBIX TPYIII NPUUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATUAX. [IpOBOIUTH rpynmoBbIe U
VHAMBHUyalIbHbIE KOHCYJIBTALIUN CTYIEHTOB 10 BOIIPOCAM, BO3HUKAIOIIUM y CTYACHTOB B XOJ€ UX
HOJTrOTOBKU K TEKYIIEH U MPOMEXYTOYHON aTTECTalluy 10 Y4eOHO! AUCIUILIUHE, PEKOMEHI0BATh
B IIOMOIIb Y4eOHbIE U JpyTrUe MaTepuabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

OrneHka BbICTABISETCS PENoiaBaTesieM U OObSIBIISICTCS MTOCIIE OTBETA.

[IpenogaBaTenb, NpUHUMAIOLIUI 3a4€T WM 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
IIPABWJIBHOCTH BBICTaBJICHUS OLICHKHU.

6.2. MeToauuyeckue YKazaHus AJist oﬁyqamumxca 10 OCBOCHMIO JUCIUIIJIMHBI

Pabora cTynenTa HampaBiieHa Ha:

. U3YYCHHE TEOPETHUYECKOTO MaTepHalia, MOATOTOBKA K MPAKTHYECKUM 3aHATUSM U
BBINOJIHEHHUE MTPAKTUICCKUX PaObOT

. MOJIFOTOBKA u BBITIOJTHCHHE TECTHUPOBAHUS c HCIOJIb30BaHUEM
00111e00pa30BaTEIILHOTO MOpTAJIa

. HamucaHue pedepara no NpeIoKeHHON TeMe

CamocrosTenbHas paboTa CTYAEHTOB INPEJCTaBIseT co0ol BaKHEWIee 3BEHO ydeOHOro
npouecca, 0e3 MpPaBWIBHOM OpraHM3alMM KOTOPOro OOydaromuiics HE MOXKET ObITh
BBICOKOKBAIN(UIMPOBAHHBIM BBIITYCKHHKOM.

CTyneHT JO0JDKEH MOMHHUTH, YTO HaYMHATh CAMOCTOSITEIIbHBIC 3aHATHUS CIIEIyET C MEPBOTO
CeMecTpa W TPOBOJIUTH MX peryisipHO. O4eHb Ba)KHO NPHIOKHUTh MAaKCUMyM YCWIHH, BOJIH,
4TOOBI 3aCTaBUTH ce0s1 paboTaTh C MOJTHOW HArPy3KOH C MEPBOTO JTHS.

He cnenyer oTkmampBaTh pabOTy Takke M3-3a HEPaOOYEro HACTPOCHHUS WIIM OTCYTCTBUS
BIOXHOBeHMsI. HacTpoenue HyHO co3naBaTh caMmoMy. [loHMMaHne HEOOXOIUMOCTH BBITIOJTHEHHUS
paboTHI, 3HAHKE IEITH, OCMBICIICHHE TIEPCIIEKTHBEI OJIATONPHUATHO BIUSAIOT HA HACTPOCHHE.

Kaxxaplil cTyIeHT JODKEH caM IUIaHMPOBAaTh CBOIO CAMOCTOSATENbHYIO paboTy, UCXOAs U3
CBOMX BO3MOYKHOCTEH W IPHUOPHUTETOB. DTO CTUMYJHPYET BBIIOJHEHHE palboThI, co3maer Ooiee
CIOKOHHYIO0 0OCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOSHUH MaTepHaa.

BaxHo monHee ydyecTh 0OCTOSITENBCTBA CBOCH PabOTHI, YACHHUTH, YTO SIBISETCS TIIABHBIM
Ha TAHHOM 3Tare, KaKkylo MOCJIe0BaTeIbHOCTh paOOThI BEIOPATh, YTOOBI BHIIIOJHHUTD €€ JIyYIle U ¢
HAMMEHBIINMU 3aTpaTaMy BPEMEHU M SHEPTHUH.

JUns mI0A0TBOPHON paboThl HEMAJOBaKHOE 3HAUCHHE MMEET OOCTAHOBKA, OpraHU3allMs
pabodero mecta. Hy)xHO nOOHTBCS, 4TOOBI MECTO PAaOOTHI IO BO3MOXKHOCTH OBLIO TIOCTOSIHHBIM.
Pabota Ha NpUBBIYHOM MecCTe JeaeT ee Ooiee MI0A0TBOpHON. [IpoayKTHBHOCTE pabOThI 3aBUCHUT
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OT IIPABWJIBHOTO YepeloBaHus Tpyna U oTAbixa. [loaTomy Kaxable yac Wiy JiBa CJEIyeT JelaTh,
nepepelB Ha 10-15 mMuHyT. BbIXOOHBIE IHU JIydlll€ NOCBATUTH AKTHUBHOMY OTIBIXY, 3aHATUSAM
CIOPTOM, NPOryJKaMd Ha CBEXEM BO3Ayxe M T.1. Jlake NepeKifoYeHue ¢ OJHOro BHJIA
YMCTBEHHOU pabOThI Ha IPYTOil MOKET CIIYKUTh AKTUBHBIM OTIBIXOM.

CTyeHT JODKeH IOMHHUTb, YTO B IIpoliecce OOyuYeHUs Ba)KHEHIIyl pOJib HIrpaeT
camocTosiTeNbHas paboTta ¢ kHUro. Hayuumrbcs paboTarh ¢ KHMrol — BaKHeWIIas 3agada
cTyleHTa. be3 aToro HaBpika OyJeT ype3BbIUAHHO TPYAHO M3y4yaTh MPOTPAMMHBIN MaTepual, u
MHOI'O BpeMEHHU OyJeT NMOTpaueHO HepaluoHaJdbHO. PaboTa ¢ KHUIOW CKJIa/ibIBaeTCs U3 YMEHHUs
noo0paTh HEOOXOIUMBIE KHUTH, pa3o0paTbCs B HUX, 3aKOHCIEKTUPOBATH, BHIOpATh TIJIaBHOE,
YCBOMTbH U IPUMEHUTH Ha MPAKTHUKE.

7. ®OH/ OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI U OLICHMBAHHS Pe3y/abTATOB 00y4YeHUs

Jlo naTtel mpoBedEHUS NPOMEXKYTOUYHOM aTTecTallii CTYACHT JOJIKEH BBINOJHUTH BCE
paboThl, TNpeayCMOTpEHHBbIE HacTosleld paboueil mnporpammol aucuUIUIMHBL [lepedenn
00s13aTeNbHBIX paboT U opMa OTYETHOCTH MPEACTABICHBI B TAOIHUIIE.

[lepeuens 00s3aTeIBHBIX PAOOT, BHIMOIHIEMBIX B TCUEHUE CEMECTPA MO TUCITUIIINHE

Bun pabotst @®opMa OTYETHOCTH U TEKYLIETO KOHTPOJISA

Kypcosas pabora [IpencraBuTh KypcoByi0 palOOTy MO BBIOPaHHOW TeMe C OLIEHKOM
IpernoaaBaTels M0 pe3yibTaTaM IPEACTaBICHHS KypCOBOH pabOTHI B
¢dopme npe3eHTanuu U Ha OyMaskHOM HOCUTEIIE.

TectupoBanue OreHka MpernoaaBarelis, €CIIM pPe3yIbTaT TECTUPOBAHHS IO IIKaje
cocrasisieT oonee 41 %.

7.2. Illkaja 1 KpUTEePUH OLCHUBAHUS Pe3y/JIbTATOB 00yUYCHUSA

7.2.1. lllkajia oueHUBaHUS KYpPCOBOii padoThI

IIIxana oreHMBaHUA Ommcanne

OTan4Ho BreimonmHeHnsl Bce TpeOOBaHWSI K HAMHMCAHUIO U 3alUTe KYpPCOBOM
paboTel: oOo3HaueHa mpolOiieMa W OO0OCHOBaHa €€ AaKTyaJlbHOCTD,
MPOBEJIEH aHallM3 Pa3jMYHbIX TOYEK 3pPEHUs Ha paccMaTpUBAEMYIO
npoOjaeMy M JIOTHYHO  M3JI0O)KEHa  COOCTBEHHast  TO3MIHSA,
c(hOpMyJIMPOBAHBI BBIBOJBI, T€Ma PACKPBITA TOJHOCTBIO, BBIACPKAH
00BEM, coOmo/IeHbl TpeOOBaHUs K BHEIIHEMY O(GOPMIICHUIO, TaHBI
INpaBUJIbHBIC OTBCTEI HAa JOIMOJHUTCIbHBEIC BOIIPOCHI.

Xopomio OcHoBHble TpeOOBaHUS K KypcOBOil paboTe U ero 3aliuTe BBINOJIHEHBI,
HO TMpU OTOM JIONYyIIEHbl HEeAOYETh. B wacTHOCTH, HMEIOTCS
HETOYHOCTH B U3JIOKEHUU MaTepuaja; OTCYTCTBYeT JIOTWYecKas
MOCIIEIOBATEILHOCTh B CYXKIICHHUSX; HE BBIICPKaH 00bEM pedepara;
UMEIOTCS yMylieHus B O(OpMIICHUH; Ha JOMOJHUTEIbHBIE BOMPOCHI
MIPH 3aLIUTE JAHbI HEMIOJIHBIE OTBETHI.

Y 10BNETBOPUTENBHO NmeroTcs cyliecTBeHHbIE OTCTYIJICHHS OT TpeOOBaHUM K KypCOBOM
pabote. B dWacTHOCTH, TeMa OCBEIICHA JUIIb YaCTHYHO, JIOMYIICHBI
dakTuyeckue OWMOKU B COJEP)KaHHUU KYpPCOBOM pabOoThl WK TMpH
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OTBCTC Ha JOIOJHUTCIIBHBIC BOIIPOCHI; BO BPEMS 3alllUTBI OTCYTCTBYET
BBIBOJ.

HeynosnerBoputensHo | Tema kKypcoBoit pabOThI HE pacKphITa, OOHAPYKUBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUE TIPOOJIEMBI.

7.2.2. lllkana oueHMBaHUSI TECTUPOBAHMS

PeBy.TIBTaT TCCTUPOBAHHUA OLICHUBACTCH 110 HpOHCHTHOﬁ IKaJIC OICHKHU.

Ouenka KonunyecTBO npaBUIIbHBIX OTBETOB
OTJINYHO ot 81% no 100%
XOpOIIO ot 61% 1o 80%
YAOBJIETBOPUTEIBHO ot 41% no 60%
HEYJOBJIETBOPUTEIBHO 40% u MeHee NPaBUIbHBIX OTBETOB

7.3. OneHo4Hble cpeacTBA
7.3.1. Tekymuii KOHTPOJIb

DopMa NPOMEKYTOYHOM aTTECTALMM: IK3AMEH.

[IpomexxyTouHas aTTecTalys o0yJaromuxcs B popme sK3aMeHa MPOBOIAUTCS MO pe3yJibTa-
TaM BBINOJIHEHHS BCEX BUJIOB YUeOHON pabOThI, MPeTyCMOTPEHHBIX YYEOHBIM IUIAHOM 110 JaHHOM
JUCLHUIUIMHE (MOIYJIO), IPH 3TOM YUYHUTBHIBAIOTCS PE3yJIbTaThl TEKYILIEr0 KOHTPOJIS YCIEBAeMOCTH
B TeueHue cemecTpa. OIeHKa CTENEeHN TOCTHKEHUS 00YJaloIUMHUCS TUIAHUPYEMbIX pe3yJIbTaTOB
00yueHHs 110 JUCHUIUIMHE (MOAYJII0) IPOBOJUTCS MpPEroiaBaTesieM, BEAYILIUM 3aHATH 110 TUCIH -
TUIMHE (MOJTYJII0) METOJIOM KCIIEPTHON olleHKHU. [1o uToraM mpomMeKyTouHo! aTTeCTallu Mo JHC-
LUIUIMHE (MOJYJII0) BBICTABISAETCS OLICHKA «OTIMYHO», «XOPOIIO», «YJOBJIETBOPUTEIBHO» WU
«HEYIOBJIETBOPUTEIIBHOY.

K npomexyTOYHON aTTecTaly JOIYCKAaKTCS TOJIBKO CTYIEHTBI, BHIITOJHUBIINE BCE BUJBI
yueOHOIl paboThl, MpeayCMOTPEHHbIE pabodell MporpaMMoi MO AMCLUUIUIMHE «YTIpaBICHUE PUC-
KaMH, CUCTEMHBIN aHAJIN3 U MOJAEIMPOBAaHUE (TIPOLUIN IPOMEKYTOUHBIH KOHTPOJIb).

IxaJja oneHuBaAHUA Onucanue

BeimonHeHsl Bce BUIBI y4eOHOUM pabOThI, MperyCMOTPEHHbBIE
y4eOHbIM 1aHOM. CTyJCHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUI, YMEHUH, HAaBBIKOB MIPUBEICHHBIM B TaOIUIaX MOKa3aTelneH,
OTIepUpPyeT MPHUOOPETEHHBIMU 3HAHUSIMU, YMECHUSIMHU, HaBBIKAMHU,

OTan4HO N
NPUMEHSET WX B CHUTYyallMsIX MOBBIMIEHHOW CioxHOCTH. [lpm
9TOM MOTYT OBITh JIOMYIIEHBI HE3HAYUTEIHHBIC OMNOKH, HETOY-
HOCTH, 3aTPYJHEHHS NMPU aHATMTUYECKUX OMepaIusix, MepeHoce
3HaHUN U YMEHHI Ha HOBbIE, HECTAaHAAPTHHIC CUTYAIIHH.
Xopomio BrimonHeHsl Bce BHIBI Y4eOHOU pabOTHI, MPEeayCMOTpPEHHBIC
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y4eOHbIM TUTaHOM CTYIEHT JI€MOHCTPUPYET COOTBETCTBHE 3HA-
HUM, YMEHUH, HAaBBIKOB MIPUBEICHHBIM B TaOIUIaX MOKa3aTelNeH,
OTIepUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMCHUSMH, HABBIKAMHU.
[Ipu 3>TOM MOTYT OBITH AOMYIIEHBI OMIMOKH, HETOYHOCTH, 3a-
TPYJIHEHUS TIPU aHATUTUYECKUX OTEPAIUIX, IEPEHOCE 3HAHUN 1
YMEHHI Ha HOBbIE, HECTaHJApPTHBIC CHUTYyaIlMH, UCIpPaBICHHBIC
MIpU TTOBTOPHOM OTBETE.

Y 10BIIETBOPUTEIIBHO

BoinonHensl Bce BHIbI Y4eOHOH paboOThI, NMpeayCMOTpPEHHbIE
yueOHbIM TUIaHOM. CTyJIEHT IEMOHCTPUPYET HEMOIHOE COOTBET-
CTBUE 3HAHUW, YMEHU, HABBIKOB IPUBEIEHHBIM B TaOJIUIAX T1O-
Kazaresiel, JOMyCKalTCs 3HAUYUTENbHbIE OIIMOKH, MPOSIBIISETCS
OTCYTCTBHME 3HAHMM, YMEHWH, HABBIKOB II0 psANy IOKA3aTelei,
CTYJEHT WCIBITBIBAET 3HAYUTEIIbHBIE 3aTPyIHEHUS IIPU ONEpU-
POBaHNHU 3HAHUSMH M YMEHMSAMU IIPU UX MIEPEHOCE HA HOBBIE CHU-
TyaluH.

HeynosnersopurenbHo

He BoinmonHeH oauH win 0osiee BUJOB yueOHOM paboThl, Mpeay-
CMOTPEHHBIX y4eOHbIM IUTaHOM. CTYIEHT JE€MOHCTpUpPYET
HETIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HaBBIKOB NPHUBE/IEH-
HbIM B TaOnMuax Ioka3aTeneil, JOMyCKaroTcs 3HAYMTEIbHbIE
OLIMOKY, TNPOSIBISETCS OTCYTCTBME 3HAHUN, YMEHUI, HaBBIKOB
10 psJly NOKa3aTesIel, CTy/I€HT UCIIBITHIBAET 3HAUMTEIIbHBIE 3a-
TPYAHEHUs IpU ONEPUPOBAHUU 3HAHUSAMM M YMEHMSIMHU MPU UX
IIEpEeHOCEe HAa HOBBIE CUTYAIUH.
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7.3.2. IlepeyeHb BONPOCOB PY0E:KHOT0 KOHTPOJISI YCIIEBAE€MOCTH
U MPOMEKYTOYHBIX ATTECTAIUIA 10 TUCHUILTHHE
«YrnpagBijieHHe PUCKAMH, CHCTEMHBII aHAJIU3 U MO/IeJIMPOBAHHE)

1. Akcuomarrka ydeHnst 0 6€30MaCHOCTH KU3HEAEITENLHOCTH, TPUHIIUIIBI, TIOHATHUS U OTpe-
JieNeHus. B3anMocCBs3b MOHITHIA O€30MMaCHOCTH, HA/ICKHOCTH, KUBYIECTH, 3(H(HEKTHBHOCTH U pHC-
Ka CJIOKHBIX CUCTEM.

2. O01KeE MOHATHS O MOTEHIMATBHO OMACHBIX ONMEPALUSIX M TTOJACHCTEMAX JIEATENBHOCTH. 3a-
muniaeMeie 00beKThl. PaKTOPHI pUCKa M UX KIIACCH(DHUKAIINS.

3. OCHOBHBIE IOHATHS TEOPHUH PUCKA, HAJEKHOCTU U GE30MACHOCTH CIIOXKHBIX cucTeM. Kpar-
Kasi XapaKTEePUCTUKA M B3aMMOCBS3b OCHOBHBIX CBOMCTB CIIOKHBIX TEXHHUECKHUX CUCTEM (PHUCK, Ka-
4eCTBO, 3PPEKTUBHOCTD HAAEKHOCTh, O€30MIACHOCTD, KUBYUECTh).

4. OCHOBHBIE TONIOKEHUS DHEPTOSHTPONMNAHON KOHIENIUHM OMACHOCTH. JlMajeKTudecKas
B3aMMOCBS3b MOHATUIHOTO alapara TEOPUH HaJIeKHOCTH, 0€30MaCHOCTH U pUCKA.

5. Bugp! onacHocreii. O6mmas knaccuuKaiys onacHoCTel. Yiep6, mpueMIeMbli yiepo.

6. CucremHble CBOMCTBA TeXHOC(EPHI, MPOOIEMBI MOJEIUPOBAHMSA M HMH(DOPMALMOHHOTO
VIpaBJICHUS CIIOKHBIMU cucTeMaMy. CUCTEMHBIE acTIeKThl 0€30MacHOCTH U PHUCKA.

7. CoBpeMeHHbIE MH(POPMALMOHHBIE TEXHOJIOIUM ¥ OCOOEHHOCTH KOMIBIOTEPHOIO MOJIEIH-
POBaHUS OMACHBIX MPOIIECCOB U SBJICHUHN B TEXHOCHEpE.

8. CHUCTEMHBI TOAXOA M YIPABIEHHE PHUCKOM. PHCK-OPMEHTHMPOBAHHBIE IIOAXOIbI IPH
YIpaBJICHUH TTOTCHIIMAIBHO OTTACHBIMU 00BEKTaMU (CHCTEMaMHU, MTPOIECCAMH, SIBIICHHSIMH).

9. OcHOBHBIE METO/IBI aHANIM32A ONACHOCTEN M MX KpaTKas XapaKTEPUCTUKA.

10. Konnenuus BO3HUKHOBEHHS IPOUCIIECTBUM M UX rpaduueckue Moaenu. [Ipeamnocsuika K
IIPOUCIIECTBUIO. BHJIBI MPEITOCHUTOK ITPOUCIIECTBHIA.

1'1. Puck. Konuenmus npuemiemMoro pucka. [lokazareny pucka.

12. CympuocTs cCHCTEMHOTO MOAXO0a K UCCIIENOBAHUIO OE30MACHOCTH CIOKHBIX CHCTEM. Xa-
PaKTEPUCTHKA ATAMOB CHCTEMHOTO aHAJIN3a OMACHBIX MTPOIECCOB.

13. Cucremnpiii aHanu3 ¥ MOJEIMPOBAHUE OMACHBIX MpoueccoB. OGOOLIEHHAs MOJENb TO-
TEHIIUAIBHO OMACHOW ONepaluu.

14. Tlokasarenu HameKHOCTH M GE30IIACHOCTH HEPE3EPBUPOBAHHON CUCTEMBI M CTPYKTYPHO-
CIIO)KHBIX CHCTEM C pa3IMYHBIMH BUAAMHU pe3epBupoBaHus. [Ipobrmembl aHamm3a HaJEKHOCTH H
0€30MacCHOCTH CJIOKHBIX CHCTEM.

15. Mogens hopMupoBaHms NPEANIOCHUIKY K IPOMCIIECTBUIO TIPU JIMHEHHOM M HEIMHEHHOM
M3MEHEHUHU NTapaMeTpoB O€30MacHOCTH.

16. Pacuer nokasareneil mapaMeTpU4YECKOl GE30MACHOCTH NPH IOCTOSHHOM M CIy4aiiHOM
XapakTepe rpaHuIl 0OJACTH JOMYCTUMBIX 3HAUCHU.

17. CrpykrypHbI€ CXEMBI U CTPYKTYpPHbIE (PYHKIUH CIOXKHBIX cucTeM. MccnenoBanue (Moje-

JUPOBAHUE) OMACHOCTU CJIOKHBIX CHUCTEM Ha OCHOBE aHall3a CTPYKTYPHBIX CXE€M U CLIEHApHEB
OTIACHOCTH.
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18. Ouenka nokasareneil HaIEKHOCTH U GE30IIACHOCTH CTPYKTYPHO-CIIOKHBIX CHCTEM METO-
JIOM aHaJIM3a MUHUMAJIbHBIX COUYETaHUH yCIOBUI pabOTOCIIOCOOHOCTH (OMACHOCTH) CUCTEM.
19. Ananmus 6e30macHOCTH CIOKHBIX CHCTEM C NMPHUBOAMMBIMU CTPYKTYPHBIMH CXEMAaMH U

Pa3iInYHbIMU BUJAAMU PE3CPBUPOBAHMA.

20. Meroapl aHanu3a HaIEKHOCTH U OE30IIACHOCTH CHUCTEM, OCHOBAHHBIE HA IIPUMEHEHHHU
OCHOBHBIX TEOPEM TCOPHH BEPOSTHOCTEH.

21. BailiecoBckne MeTOIB! OLIEHMBAHWS PUCKA NPHU SKCIUTyaTallud IOTEHIHMAILHO OMACHBIX
CHCTEM.

22. Ocobennocty (popManM3aluy ¥ MOJEIUPOBAHUS ONACHBIX IPOLECCOB, PUCKA aBapUil M
KatacTpod.

23. ®opmanuzanys OPEANOChUIOK K MPOUCIIECTBUSM, KaK CIyYalHBIX COOBITHH. 3aKOHBI

pacrpeneneHuil NpeAnoChbUTOK K TPOUCHIECTBHUIO U UX YUCIIOBBIE XapaKTEPUCTHKH.

24 CTaTHCTHYECKOE OMPCACIICHUC BCPOATHOCTHU (‘-IaCTOTLI) NpEANOCBUIOK K IMPOUCIICCTBU-
M, KaK CﬂyqaﬁHLIX COOBITHIA. HpaBHna CJIOKCHUS U YMHOKCHHA BepOHTHOCTeﬁ OITACHBIX COOBITHI
" UX CJICACTBHA.

25. UnpukaTopHas (yHKIMS OPEANOCHUIOK K IPOUCIIECTBHIO U MX BEPOSTHOCTHBIE XaPaKTeE-
PUCTUKH. 3aKOHBI pACIPEACIICHUN U UX YUCIIOBBIE XapAKTEPUCTUKH.

26. MozenpoBaHue ONMACHBIX MPOIECCOB NPU OUHOMHMHAILHOM PACIPENEIeHHH HHUIIUUPY -

IOLIUX COOBITHH U yCIIOBHH (IIPEANOCHIIOK K MPOUCIIECTBUSAM).

27. ®opmanuzanys MpoLECcCOB BOSHUKHOBEHU MpoucecTsui. CTPyKTypHBIE CXeMBI pabo-
TOCIIOCOOHOCTH, 0€30IMaCHOCTH, OIACHOCTH CIIOKHBIX CUCTEM.

28. ®opmanusaiys NpoIecCOB BOSHUKHOBEHUs MPOUCIIECTBUsL. DYHKIUK aireOpsl JOTHKH.
CreHapuu ONaCHOTO COCTOSTHHUSI.

29. ®opmupoBaHnE BEPOATHOCTHBIX (YHKIMI IPOMCINECTBUI Ha OCHOBE METOMIOB JIOTHKO-
BEPOSITHOCTHOT'O UCUUCIICHUSI.

30. MeToap! aHanu3a OMACHOCTH CUCTEM, OCHOBAHHBIE HA IPMMEHEHUH TEOPEM TEOPUH BEPO-
ATHOCTU. MeTo epebopa TUmmoTes.

31. BeposATHOCTHBI aHAN3 OMACHOCTH CIOKHBIX CHCTeM. MeTo pa3pe3aHus.

32. ®OyHKIMHU ONACHOCTH CIOXKHBIX CUCTEM C MApajUIeIbHO-TIOCIEA0BATENbHOM CTPYKTYPHOMI
CXEMOH.

33. ®OyHKIMYU OMACHOCTH CIOKHBIX CHCTEM C TIOCIIEA0BATENLHO-TIAPAIIIEILHON CTPYKTYPHOM
CXEMOH.

34. Ouenka 6e30MaCHOCTH CIOKHBIX CHCTEM C HPMBOAUMBIMU CTPYKTYPHBIMHU CXEMaMH 0€3-
OITACHOCTH U Pa3JIMYHBIMU BUIAMU PE3CPBUPOBAHMU.

35. Onenka 6e30MaCHOCTH M HAIEKHOCTH CIIOKHBIX CHCTEM C IIPOM3BONIBHOM CETEBOM CTPYKTY-
POIA.

36. I'padoananuTuUecKhe MOJEIM IIPOLECCOB BO3HUKHOBEHHs IIPOMUCHIECTBHI (ClIEHAPHEB
omacHoOro coctosinus). [IpaBuna moctpoeHus AepeBa MPOUCIIECTBUS U JePEeBa COOBITHH.

37. Ponb 4enoBedeckoro (hakTopa B TEXHOTEHHOM 0E€30IaCHOCTH. Be30IMacHOCTH CIIOKHBIX
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CUCTCM «YCJIOBCK-MalllMHA-CPCaa». ITokazaTenu kadyecTBa MOATOTOBKHU NepCcoHalla K BBIITOJIHCHUIO
INOTCHIMAJIBHO OITACHBIX onepaunﬁ.

38. MozaenupoBanue GE30MaCHOCTH SPraTHIECKUX CUCTEM.

39. MopenupoBanue HaIeKHOCTH W GE30MACHOCTH MEPCOHANA KaK KOMIIOHEHTA (3BEHA)
CJI0KHOM CUCTEMBI «4EJIOBEK-MaIINHA-CPENIa».

40. Tokasarenn 6e€30MaCHOCTH DPraTHYECKHUX CUCTEM C YUYETOM BPEMEHHBIX OTPaHUUYEHHUI Ha
JIOKAJIM3alMIO OMACHBIX CUTYaIUH.

41. MozaenvpoBaHue TIPOLECCOB 00YIEHHUS U TIOIEPIKAHUS YPOBHSI TOATOTOBKH TIEPCOHANIA C
y4eToM TpeOOoBaHMI Oe30MacHOCTH.

42. MarteMaTH4ecKoe MOJIETUPOBAHUE TIPOIIECCOB OCBOEHHS U YTPAThl MPOPECCHOHATBHBIX
3HAHUU MTEPCOHATIOM.

43. Mozenu noanepanus TpeOyeMOro ypoBHS YMEHUM W HABBIKOB OE€30MACHOTO BBITIOJIHE-
HUS TOTEHLIMAIBHO OMACHBIX OIlepalMii IEPCOHAIOM B MPOILECCE MPOM3BOACTBEHHOM NEATEIBHO-
CTH.

44. CucreMHbIH aHATN3 U MOJETMPOBAHKE MPOLECCOB MPUUMHEHHUS YIIEpPOa IPU TEXHOTEH-
HBIX TIPOUCILIECTBUSX.

45. OcHOBHBIE NPUHIMIIBI CHCTEMHOIO aHAM3a U MOJIEIMPOBAHHUS IPOLECCOB NPHUNHEHHS
yiep0da MpH TEXHOIeHHBIX MpoucuiecTBUiX. KoHuenTyanbHas Mojendb Hpolecca MPUYUHEHUs
ymiepoa.

46. MonenupoBanie MNPOLECCOB HECAHKIMOHUPOBAHHOTO BBICBOOOKIEHHA W HCTEYECHHS
SHEPTUM U BEIECTBA.

4’7. MozaenpoBaHue IPOLECCOB HEYIPABISAEMOTO PaCPOCTPAHEHHS, TPAHC(HOPMALIUK U Pas-
PYLIUTEIBHOTO BO3AEUCTBUS TIOTOKOB SHEPTUU U BELLIECTBA.

48. Konuenuus pucka B 3a1a4aX CHCTEMHOIO aHaIM3a OE30IACHOCTH CIOXKHBIX CHCTEM.
HeonpeneneHHOCTH U pUCK.

49. Metozbl aHan3a ¥ IIPOrHO3a PUCKA NPH IKCILTYATALMH CIIOKHBIX CHCTEM.

50. TexHONOrUsI IPUHATHS YIIPABIEHYECKHUX PEIIEHHUM B YCIOBHAX CTOXACTUYECKOTO U MOBE-
JIEHYECKOT'O PUCKOB.

51. MeToapl ¥ TEXHOJIOIMY TIPUHATHUS PEIIEHUN B YCIOBUAX «IPUPOIHON» HEONPEAEIEHHO-
CTH.

52. TexHosnoruu BHIPAGOTKH YNPABIEHYECKUX PEIIEHUH C YIETOM CHCTEMbI MPEANOYTEHHUI
JUIa, IPUHUMAIOILETO PelleHue.

53. TIpUHIHUIIBI CTATUCTUYECKOTO OIIEHUBAHUS MAPAMETPOB TOTEHIMAILHO OMACHBIX OlEpa-
UH.

54. CratucTuueckue METO/BI OLEHKU IMOKA3aTeNsl YacTOThl OMACHBIX COOBITHM (mpoucie-
CTBUI).

55. CrarucTuueckoe olleHUBaHKE TIOKa3aTesell 0€30IIaCHOCTH JIEMEHTOB CJIOKHBIX CHCTEM.

56. CraTucTHYeCKUl KOHTPOIb OE30MACHOCTH CIOKHBIX CHCTEM M TEXHOJIOTMYECKHX JKC-

IIyaTallMOHHBIX ITPOLCCCOB.
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57. Cratuctuueckue MeToabl MaeHTU(GUKAaUKU onacHocTel. CTaTUCTHYECKOE OLIEHMBAHHUE
nokasarenei 6€30MacHOCTH CIOKHBIX CUCTEM.

58. CraTucTHueckoe MOAEIMPOBAHME MPOIECCa AETPafallii BHIXOMHBIX IIaPaMETPOB 0O€3-
OTIaCHOCTH.

59. MeTompl CTATHCTUYECKMX PEIIEHHH IS OJHOIO JMATHOCTHYECKOTO MapameTpa (pu3Ha-
Ka OTMacCHOCTH).

60. CraTucTuueckue pemeHus NP HAIWMYMU 30HBI HEONpENENeHHOCTH. CTaTMCTUYECKUi
KOHTPOJTH (OIICHUBAHKE) TTAPAMETPOB MOTCHIIUATHHO OITACHBIX OTICpAIUii.

61. CrarucTuueckuii KOHTPOJIb 3(PHEKTUBHOCTH MEPOIIPUATHI 00eCIIedeH s GE30IaCHOCTH.

62. OnTEMM3aIUs IPOrPaMMBI CTPYKTYPHO-UEPAPXUYECKOrO KOHTPOJIS HAIEKHOCTH U 0€3-
OIMACHOCTH CJIOKHBIX CHCTEM.

63. CrartucTuueckoe MOJEIMPOBAHHE OMACHBIX IpolieccoB. Metox Monte-Kapio.

64. MonenupoBanue 0€30MACHOCTH CIOXKHBIX CHCTEM Ha OCHOBE MAaPKOBCKUX CIIy4ailHBIX
MPOIIECCOB.

65. OCHOBHBIE TIOHATHUS U ONPEIENEHUS TEOPUH MAPKOBCKUX CITyYalHBIX MPOILIECCOB. YpaB-
Henust KonmMoroposa. [IpeaenbHbie BEpOSTHOCTH COCTOSIHHUIA.

66. ®opmanuzanus mponecca (GpyHKIMOHUPOBAHMS CIIOKHOM CHUCTEMBI C HCIIOIb30BAHHEM
ammapara MmoJlyMapKOBCKHX MpoiieccoB. OCOOEHHOCTH MOCTAaHOBKH, (hOpMaH3allui U PEIICHUs 3a-
Jla4 ONTHMHM3AINH C y4eTOM TpeboBaHuil 6e30MmacHOCTH (PUEMIIEMOT0 PUCKA) CIIOXKHBIX CHCTEM.

67. OnruMu3anUs MapKOBCKUX MOJIEIIEH 0€30IIaCHOCTH CIIOMKHBIX CHCTEM.

68. ®opmanmzanus mponecca (pyHKIMOHUPOBAHHS CIIOKHOM CHUCTEMBI C HCIIOIB30BAHHEM
anmapara MoJyMapKOBCKUX MPOIIECCOB.

69. Onrumusanus nokasareneil 6€30MaCHOCTH CIOXKHBIX CUCTEM C MCIIONB30BAHMEM aIllapa-
Ta MOJIyMapKOBCKUX CITydalHBIX TporieccoB. Jlorndueckue mojenu 0e30macHOro (pyHKIIMOHUPOBA-
HUS CUCTEMEI.

70. MoaenupoBanue 0€30IMaCHOCTH KCILTyaTal[MOHHBIX MPOIECCOB Ha OCHOBE TEOPHHU Mac-
coBoro oocnyxuBanus. [IocTaHOBKM 3a7a4, MPUBOJAAIINE K MOZEISIM TEOPUU MACCOBOTO OOCITYKH-
BaHUS.

71. Onrumuszanus nokasarenei 6€30MaCHOCTH CIOKHBIX CHCTEM C MOMOIIBIO IIPOrPAMMHBIX
xoMminiekcoB Excel, Mathcad, MatLab, GPSS.

72. Pemenue 3amau o0ecriedeHus O€30MaCHOCTH CIOKHBIX CUCTEM C UCIIONL30BAHUEM MaTe-
MaTHYECKOIo arrmapara TeOpUHM MacCOBOr0 OOCIIyKMBaHMsI M MpOrpaMMHBIX KomiuiekcoB Excel,
Mathcad, MatLab, GPSS.

73. OnruMu3anys mapaMeTpoB MpOrpamMM odecriedenus Oe3zonacHocTH sKeruryaramun (I10-
BD) cloXHBIX cHCTEM METOAaMH JUHAMHYECKOTO MporpaMMupoBaHus. [locTaHOBKA 3a/a4u TUHA-
MUYECKOTO MPOTPAMMHPOBAHHSL.

74. OnTuMmu3anus mokasarenel 0€30MaCHOCTH U HAJEKHOCTH CIIOXKHBIX CHCTEM € MCIIOIIb30-
BaHUEM annapaTa MapKOBCKHUX CIIy4aiHBIX MTPOLIECCOB.

75. OnTumu3anus nokasareseil 0e30MacHOCTH IPH IIPOEKTUPOBAHUU CHCTEM.
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76. OnruMu3anus DapaMeTpoB O€30IIACHOCTH TEXHOIOTUYECKHMX AKCILTyaTAIIMOHHBIX IIPO-
LIECCOB HA OCHOBE CETEBBIX METOJIOB IUIAHUPOBAHUS U YIIPABICHUS.
777. CtpyKkTypHO-IIapaMeTpHyecKas ONTHMMHU3ALKUS IPOrpaMMbl KOHTPOILHO-TIPO(HUIAKTHYE-

CKOM ACATCIIBHOCTH MHCIICKTHPYIOMUX U APYTUX OOJIKHOCTHBIX JIMII.

7.3.4. IlepeyeHb NpaKTHYECKUX 3aJaHUM (321a4) PYOEKHOI'0 KOHTPOJIS
yCIIeBA€MOCTH M NPOMEKYTOYHBIX ATTECTALUM 10 JUCHHUILINHE
«YrnpaB/jieHHe PUCKAMHU, CHCTEMHbIH aHAJIHU3 U MOACJIHMPOBAHUE)

3agaua Nel. TexHOIOrMUECKHU HKCILTyaTallMOHHBIN MpoLiece, COAEPKUT Psi MOTEHLIUAIb-
HO onacHbIx onepauuil (II0O), cBA3aHHBIX ¢ IPUMEHEHUEM TEXHUYECKOW cuctemsbl. B cocras cu-
CTEMBI BXOST TPH HEBOCCTAHABIMBAEMBIX TOACHCTEMBI (y3I1a), OTKa3bl KOTOPBIX PACCMATPUBAIOT -
Csl KaK MPEeANOChUIKH K MpouciiecTBUsSM. OTKa3bl MOACUCTEM He3aBUCHMBI. BeposTHOCTH OTKaza
nepBoit moacuctemsl q, =0,4; BTopoii - ¢, =0,5; Tperbeit q; =0,7. M3BeCTHO, YTO 111 BOSHUKHOBE-

A o
HUSA aBapur 3aBCJOMO JOCTATOYHO OTKA30B TPCX MOACUCTEM Q3 =1 , [Ipx OTKAa3€ OJHOU MOJACUCTC-

MBI BEpOSTHOCTH aBapum - Q' =0,02; mpu oTkase ABYX MOJCHCTEM BEPOSTHOCTh ABAPUH -

1100
i

Q% =0,06 . Haiitu BeposiTHOCTb nporciuectBus Q[ npu Beimonaenuu [100.

3apaua Ne2. be3omacHOCTh TEXHOJIOTHYECKOTO MpoIiecca S, MPOA0KUTEIBHOCTRIO {, 0Oec-
neuynBaercs 1ByMs nporuBoaBapuiiHbiMu cucteMamu (ITAC). BepostHocTh aBapuu, B pe3yJibTaTe
OTKJIOHEHUS] KOHTPOJIUPYEMBIX ITapaMeTpoB (MPHU3HAKOB OMIACHOCTH), IpH paboTe ABYX CUCTEM Oe3-

omacHocti pasHa Q), =0,007; npu pabore ToabKO mepBoi cucrembl - Q) =0,056; npu paGore
TOJILKO BTOPO# cuctembl - Q3 =0,083; mpu HepaGorarommx cucremax Q, =0,367 . BepostHOCTH
0e30TKa3HOI pabOoTHI MEepBOM MPOTHBOAaBapuitHON cuctembl paBHa P, =098 | Bropoii - P, =0,93.
CucTeMbl BBIXOASAT U3 CTPOSI HE3aBUCHMO JPYT OT Apyra. B ciyuyae aBapuu, NpUUHMHEHHBIN ymiepo
onenupaercs B Cy =98 10° ycnoBHbIX eaunuil. Paccuntarth mokasaTeslb pUCKa HPU BBINOJTHEHHH

TEXHOJIOTHYCCKOTI'O ITpo1ecca.

3agaua Ne3. [Ipu peMOHTHO-BOCCTaHOBUTENBbHBIX paboTax (PBP) moTreHmmampHO OmacHbBIX
00BeKTOB UcTIoNb3ytoTcs 3neMenTsl 3UIT (mpubopkl, y3ibl, AeTtann) pazHoro kadectsa. [lpu stom
70 % 3MUII cocTaBnsoT HOBBIE 31eMeHTHI, a 30 % - aneMeHThl 0OMeHHOTO (HOHIA, HMEIOLIHE OTpa-
HUYEHHBIN pecypc (WM BOocCTaHOBIEHHbIE 3nieMeHThl). Ecinu B xone PBP ucnosns3oBanuce: a) HO-
Bble as1eMeHThl 3UII, To ero mokazaTenb IKCIUTyaTallMOHHON Oe3omacHocTH paBeH 0,95; 6) anemeH-
o1 3UIT u3 oomMerHOTrO (POHIA, TO €ro MoKa3aTellb IKCIUTyaTalnoHHON Oe3omacHoctu paseH 0,7.
[Tpu skcrutyatanum 00beKTa B TCYCHHE BpeMEHH 1, OmacHbIX (aBapHMHBIX) CUTYaIHid He 3ah)UKCH-

posano. Haiitu BepoaTtHOCTH TOT0, uTO ITpy PBP ITOO ncnons3oBanuck HoBbIe 2s1eMeHThl 3UIT.

3agaua Ned. Ilpu skcrmyatarmu [T0O BO3MOXKHBI JI0XKHBIE cpabaThiBaHUS MPUOOPOB Oe3-
onacHocTH. JIokHbIe cpabaTbiBaHUs 0OYCJIOBJIEHBI MpeanochUlkaMu AByX TUIOB A u B. Beposrt-
HOCTb BO3HUKHOBEHM Npeanocbulku tuna A passa 0,8, a npeanoceuiku tvna B — 0,4. Ilo pe3yins-
tataM skcmuryatanuu 1100 3adukcupoBaHo 0AHO J10KHOE cpabarbiBaHue. HaliT BEpOSTHOCTH TO-
r0, YTO JIOXKHOE cpabaTbiBaHue mpubopoB 6e3onacHocTu [TOO cBs3aHO ¢ MPeaNnOChUIKOM THIA A.
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3agauya Ne 5. BapuaHTbl CTpYKTYpHBIX CXeM 0€30IaCHOCTH CHCTEMBI M MOKa3aTelu UX Ha-
JIeKHOCTH, MPeJICTaBlIeHbI Ha puc. 5.1, Tabm. 5.1.

Heob6xoaumo, a7 3aJaHHOTO BapHaHTa CTPYKTYPHON CXEMBbI: a) COCTaBUTh TAOJIMILy MCTHUH-
HOCTH COCTOSTHMI cucTeMsbl; 0) ¢ momouipio @AJI onmcarh ycinoBust 6e30macHOro GyHKIIMOHHPOBA-
HHSI CUCTEMBI; B) Ha OCHOBE TaOJIMIIBI HCTHHHOCTH TIOJNyYHTh AHATUTUYECKHE BBIPAKEHHS BEPOST-
HOCTHBIX (DYHKIHUI 0€30M1aCHOTO COCTOSIHUSL U COCTOSIHUSL C MPENOCHUIKOM K MPOUCILIECTBUIO; T') BbI-
YUCIUTH BEPOSITHOCTH HAXOXKJICHUSI CUCTEMBI B COCTOSIHUM C TPEIIOCHUTKON K MPOUCIIECTBHIO, TIPU
yenosuu: P, (1) =0,905; P,(t) =0,93; P,(t) =0,967 ; P, (t) =0,989

A) B)
X |_ Xl X3
X X,
X Xo X4
X1 H @) X4

Puc. 5.1. BapuaHTbl CTpYKTYPHBIX CXe€M O€30MacHOCTH CUCTEMBbI

3agaga Ne 6. TOII, BkitogaeT COBOKYITHOCTh Pa3IMYHOrO poja onepanuii A € {a;| i =l.nj

BBIIIOJIHSIEMBIX C IIEJIBI0 IIPUBEACHUS CUCTEMBI B 3aJaHHOE COCTOSIHME, MoJiokeHue. Hapymenus
TEXHOJIOTUH OIepaluii 00CIIy’)KUBAaHUS C BEPOSTHOCTBIO (, MOTYT IIPUBECTU K MPOUCIIECTBUIO MIPU
¢yuxmonuposanuu CTC. C uenbto nosbieHns kadectsa TOII ocyiiecTsisieTcs onepaluoHHbBIN
KOHTPOJIb, IPA KOTOPOM C BEPOSTHOCTBIO P BBISBISFOTCS M yCTPaHSIOTCS MPEIIOCHUTKHI K IPOUC-

HICCTBUSM, O6YCJ'IOBJ'ICHHI>IG KaK OIIMOOYHBIMU HefICTBI/IHMH HOMEPOB paCdye€TOB, TaK WM HEKAYC-
CTBCHHBIM BBIIIOJTHCHUEM (HapymeHHeM TCXHOJIOFI/II/I) onepaunﬁ.
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TpeOyetcs, s 3alaHHBIX UCXOIHBIX JaHHBIX (CM. Ta0J.): a) COCTaBUTh CIICHAPUI HEKaye-

CTBEHHOTr0 BbINOJHEHUs onepauuid TOII; 0) HaillTh BEpOATHOCTb BOSHUKHOBEHHS IPOUCIIECTBUS

npu skcrryaranuu CTC, B pe3yabpTaTe HEKaUECTBEHHOTO BBINOJIHEHUS onepauuid TOII.

[Ipumep, popmupoBaHUs BapuaHTa UCXOIHBIX TAHHBIX

No Ne KommuectBo oneparuii TOIT (n)
BapHaHTa
3a/1. Ta6m. WJT 1 3 4 5 6 7 8 9 10
T.5.2
Bap. Nl q; 0,05 | 0,05 | 0,05 | 0,03 | 0,01 | 0,02 | 0,04 | 0,09 | 0,02 | 0,02
! T '5 1_
Ba[.). Nel P 1 098 | 096 | 0,89 | 0,92 | 0,89 | 091 | 0,95 | 0,98 | 0,98 | 0,94
Tabmuma 5.1
Ne Tabnuia HeXoMHBIX TaHHLIX
BapEaETa X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
1 0.98 0.96 0.89 0,92 0.89 0.91 0.95 0.98 0.98 0.94 0.90 0.88 0.97
2 0.90 0.88 0.90 0.91 0.91 0.87 0.90 0.88 0.99 0.98 0.94 0.98 0.99
3 0.94 0.88 0.90 0.88 0.98 0.91 0.97 0.91 0.93 0.96 0.88 0.96 0.93
4 0.97 0.94 0.89 0,95 0.94 0.89 0.96 0.95 0.92 0.89 0.91 0.96 0.98
5 0.92 0.89 0.96 0.88 0.97 0.94 0.88 0,92 0.91 0.88 0.87 0,92 0.99
6 0.90 0.96 0.97 0.87 0.99 0.93 0.93 0.90 0.95 0.90 0.89 0.96 0.90
7 0.96 0.99 0.91 0.87 0,95 0.95 0.98 0.94 0.93 0.91 0.89 0.88 0.93
8 0,95 0.96 0,96 0.90 0,90 0.89 0,89 0.93 0,94 0.89 0,91 0.89 0,97
9 0.93 0.95 0.93 0.98 0.92 0.92 0.87 0.89 0.95 0.88 0.89 0.99 0.97
10 0,91 0.88 0,95 0,92 0,97 0.93 0,90 0.91 0,90 0.98 0,88 0,92 0,92
11 0,95 0.91 0.92 0.94 0.96 0.99 0.87 0.89 0.91 0.91 0.96 0.91 0.92
12 0.89 0.98 0.91 0.90 0.91 0.91 0.94 0.97 0.89 0.97 0.89 0,95 0.90
13 0.90 0.89 0.93 0.94 0.96 0.97 0.90 0.90 0.98 0.90 0.92 0.98 0.93
14 0.89 0.99 0.94 0.96 0.91 0,92 0.98 0.97 0.88 0.97 0.93 0.98 0.89
15 0.92 0.96 0.95 0.91 0.89 0.92 0.94 0.92 0.89 0.92 0.98 0.93 0.93
16 0.87 0.96 0,95 0,97 0.87 0.93 0.90 0,92 0.96 0,91 0.88 0.93 0.91
17 0.92 0.94 0.97 0.88 0.98 0.89 0.98 0.90 0.97 0.97 0.90 0.88 0.88
18 0,92 0.89 0,95 0,95 0.90 0,95 0.89 0.90 0.91 0,92 0.98 0.90 0,92
19 0.89 0.88 0.92 0.91 0.97 0.97 0.87 0.93 0.91 0.94 0.89 0.94 0.87
20 0.88 0,92 0,93 0.88 0.89 0.90 0.89 0,95 0,98 0,98 0.96 0.89 0.87
21 0.90 0.97 0.91 0.98 0.91 0.89 0.93 0.93 0.99 0.95 0.96 0.91 0.89
22 0,95 0.90 0.94 0.96 0.88 0.99 0.97 0.94 0.89 0.88 0.96 0.89 0.89
23 0.95 0.93 0.99 0.90 0.88 0.98 0.89 0.90 0.99 0.99 0.90 0.98 0.93
24 0.88 0.89 0.97 0.98 0.88 0.89 0.97 0.88 0.92 0.88 0.96 0.97 0.96
25 0.88 0.96 0.88 0.94 0.91 0.92 0.97 0.87 0.96 0.96 0.97 0.88 0.90
26 0.95 0.89 0.90 0.94 0.97 0.89 0.98 0.97 0.87 0.94 0.92 0.95 0.90
27 0.98 0,95 0.99 0.88 0,95 0.88 0.96 0.92 0,95 0.94 0.87 0.95 0.99
28 0.92 0,95 0.96 0.87 0.94 0,92 0.99 0.91 0.95 0.91 0.94 0.94 0.99
29 0,88 0.96 0,90 0.88 0,90 0,95 0,88 0.91 0,94 0,95 0,91 0.88 0,98
30 0.97 0.99 0,95 0.88 0.87 0.97 0.91 0.87 0.90 0.91 0,95 0.89 0.97
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Tabnua 5.2

Ne Tabnuua HCXOOHBIX JaHHBIX
BapaaETa X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
1 0,05 0,05 0,05 0.03 0.10 0,02 0.04 0,09 0,02 0,02 0,03 0,01 0,07
2 0.02 0,08 0.10 0,09 0.04 0,05 0,08 0,05 0,06 0,09 0,03 0,07 0.13
3 0,11 0,11 0,05 0,02 0,13 0,03 0.04 0,04 0,09 0,02 0,03 0,11 0,12
4 0.08 0,03 0.09 0,04 0,03 0,12 0,02 0,05 0,06 0,02 0.10 0,06 0,02
5 0,03 0,13 0,06 0,12 0.08 0,02 0.04 0,10 0,01 0,10 0,04 0,11 0,02
6 0.08 0.09 0.09 0.06 0.06 0,06 0.08 0,13 0,03 0,04 0,02 0,12 0,03
7 0,01 0,04 0.06 0,07 0,03 0,13 0.06 0,05 0,03 0.10 0,03 0,05 0.10
8 0.10 0.13 0.04 0.04 0.10 0.09 0.03 0,07 0,07 0,08 0,02 0,05 0,05
9 0,05 0,09 0.06 0,02 0,01 0,08 0,08 0,08 0.10 0,04 0.11 0,04 0.13
10 0.10 0,09 0.09 0,07 0.08 0,03 0,05 0,02 0.13 0,08 0.10 0,06 0,02
11 0,13 0,05 0,11 0,12 0.09 0,01 0.04 0,07 0,09 0.10 0,12 0,02 0,08
12 0,05 0,03 0,05 0,05 0.09 0,02 0.09 0,12 0,07 0,09 0,02 0,07 0,12
13 0.09 0,01 0,03 0.09 0,03 0,04 0.12 0,02 0,01 0,07 0,03 0,03 0,08
14 0.12 0,11 0.07 0,03 0,13 0,11 0.10 0,11 0.11 0,08 0,07 0,06 0,08
15 0.13 0.07 0,11 0,02 0.13 0,04 0.05 0,05 0,05 0,05 0,07 0,08 0.11
16 0.12 0,12 0,03 0,07 0.06 0.11 0.06 0.06 0,01 0,05 0.10 0,08 0.13
17 0.09 0,08 0,06 0,04 0,12 0,01 0.04 0,08 0,04 0,13 0.13 0,05 0,10
18 0.12 0,12 0,11 0,06 0.09 0,03 0.04 0,01 0,04 0,05 0.11 0,08 0,05
19 0,02 0,05 0,04 0,10 0,11 0,03 0.03 0,09 0.10 0,08 0,03 0,01 0,07
20 0,05 0.12 0,02 0.06 0,03 0,05 0.07 0,10 0,05 0,08 0,08 0,03 0,02
21 0.07 0,09 0.02 0,13 0,11 0,13 0,01 0,11 0,02 0,02 0,05 0,06 0,05
22 0,01 0.03 0,03 0.11 0.06 0,01 0.12 0,11 0,08 0,05 0,03 0,13 0,04
23 0.12 0.10 0.02 0.06 0,03 0,06 0.12 0.08 0,08 0.08 0,03 0,02 0,03
24 0.09 0,05 0,08 0,04 0,11 0,12 0.07 0,07 0,03 0,09 0,05 0,08 0,08
25 0.08 0,08 0.12 0,06 0.07 0,07 0.04 0.10 0.10 0.11 0,08 0,02 0,08
26 0,01 0,08 0.09 0,08 0.09 0,05 0,08 0,03 0,07 0,04 0,08 0,09 0,04
27 0,03 0.04 0.07 0.04 0.04 0,08 0.02 0,07 0,01 0,01 0,05 0,13 0,04
28 0,03 0,09 0.02 0,02 0.07 0,06 0.12 0,03 0,07 0,13 0,07 0,07 0,03
29 0.04 0.10 0.06 0.04 0.02 0,07 0.13 0,05 0.12 0,12 0,01 0,06 0,07
30 0.08 0,12 0,02 0,11 0.06 0,12 0,08 0,04 0,07 0.06 0,12 0,11 0,05

3agauya Ne 7. B npouecce sKcruTyaTaiy onacHblii Mpou3BoaAcTBEHHbIH 00bekT (OI10) Mo-
)KET HaXOJUThCS KaK B OE30IIACHOM COCTOSIHHU S, TaK U B COCTOSIHUM C MOBBIIICHHOW OMACHOCTBIO
S,. Ilo cTaTUCTUYECKUM JIaHHBIM YCTaHOBJICHO, 4To TipumepHo 30 % Bpemenn OITO HaxomuThCs B
cocTosiHUU S,, a 70 % BpeMeHH B COCTOSIHUU S,. be30macHOCTh 00bEKTa KOHTPOIUPYETCS TBYMS
CHCTEMaMH, OCYIIECTBIISIOIMX KOHTPOJb MO pa3HbIM MHTErpajbHBIM MapameTpaM Oe30MacHOCTH.
JloCTOBEPHOCTh CHUCTEM KOHTPOJIS OrpaHuyeHa. [Ipu 3ToM 10CTOBEPHOCTh pe3ysIbTaTOB KOHTPOJIS
nepBoii coctanisieT 98 %, a BTopoii cucremsl — 92 %. B kakoil-To MOMEHT BPEMEHHU MOIY4YEHO CO-
oOuienue ot nepsoii cuctemsl, yTo OITO HaxonuTcs B 6€30aCHOM COCTOSIHUH, @ OT BTOPOM CUCTE-
MBI, UTO OOBEKT B COCTOSIHMH C MOBEIIIEHHOI ormacHocThio. HeoOxoaumo onennts, uto OI1O Haxo-
JUTCS B 0€30I1aCHOM COCTOSTHHH.

3agaua Ne 8. Haiitu BeposiTHOCTH Ge30macHON pabOThl HEBOCCTAHABIMBAEMOM CHCTEMBI B
teuerne 100 dacoB, cocTosIIEeN U3 OJJHOTO OCHOBHOI'O U JABYX Harpy>K€HHBIX PE3€pBHBIX AJIEMEH-
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TOB. BeposTHOCTh Ge30TKa3HOM paboThl a1nemMeHToB B TeueHne 100 yacos paBHa 0,8. OTka3zbl e-

MCHTOB HC3aBHUCHMBEI.

3amauya Ne 9. HeBoccraHaBinBaemasi CUCTEMa COCTOUT M3 TPEX JJIEMEHTOB, HE3aBHCUMBIC
OTKa3bl KOTOPBIX HPUBOJST K aBapuu. JJIEMEHThI UIMEIOT OJIMHAKOBBIC HA/IC)KHOCTHBIC XapaKTepH-
CTHKH, C BEPOSTHOCTBIO OTKa3a B TedeHue oxHoro roxa q; =0,01. Heo6xoauMo MOCTPOHUTH CTPYK-
TYPHYIO CXeMy O€30MacHOCTH M PACCYHMTATh BEPOSTHOCTH aBapUH MPU IKCIUTyaTAllUH CUCTEMBI B
TEUEHHE TOJIa.

3apauya Ne 10. Haiitu BeposiTHOCTh 6€3011aCHOM pabOThl CHCTEMBI B TEUCHHUE OJTHOTO TOJa U
cpenHee BpeMsi 6e30macHOi paboThl, COCTOSIIEH U3 TPEX MOCIEI0BATENIbHO COSTUHEHHBIX AIIEMEH -
TOB, pabOTArONIMX J0 MEPBOr0O OTKa3a. IHTEHCHBHOCTH OTKA30B 3JIEMEHTOB CTPYKTYPHOW CXEMBI

A, =10"° 1/uac. Bpems HapaGOTKH [0 OTKa3a MOTUMHAETCS YKCIIOHEHIMATLHOMY 3aKOHY pacrpe-
JIeTICHUS.

3agauya Nell. besonacHocts TOII 3aBUCHT OT ABYX KOHTPOJIMPYEMBIX MapaMeTpPoOB, KOTO-
phI€ ABJIAIOTCS MPHU3HAKAMU OIACHOCTH - X, U X,. BBIX0 mapamerpa 3a yCTaHOBJIEHHbIE 3HAYEHUSI
(X, & X;") pacuenuBaercs kak npeanocbuika kK npouciectsuro (I1I1). [Tpu HaxoxaIeHUHM KOHTPOIIH -
pyeMbIX mapameTpoB B mpezenax Hopmbl (X, € X', X, € X)), BeposaTHOCTh aBapuu paBHa - Q.
[Tpu HOpMe 3HaueHU# mepBoro nmapamerpa X, € X, u He HOpMe BToporo X, & X, BEpOATHOCTH
apapuu pasHa Q. CoorBercTtBenHo mpu X, € X' u X, € X)) - BepoaTHOCTh aBapuu paBHa - Q.

Jlns hopmanM3anuy 3a1auu IpuHsaTa cieayromas Gopma samucu. Munekcs (i,j) mpu Q; ato Oyie-
BBl TIEPEMEHHBIE, IPUHUMAIOIINE ABa 3HadeHus: 0 - IpU OTCYTCTBHHM MPEANOCHUIOK K IIPOMCIIe-
CTBHIO, CBS3aHHBIX C BBIXOJIOM MapameTpa 3a Ipeaeibl HOPMBI, B | - B IpyTrux cioydasx (HarmpuMep,

Q,, o3Hauaer BeposTHOCTH aBapuu mpu X, € X, u X, € X3). IIpu BeIxoge 000uX mapaMeTpoB 3a
npenensl HopMel, T.e. X, € X' u X, & X}, BeposaTtHOCTs aBapuu paBHa - Q,, . BeposTHOCTH BBIXO1@
napaMeTpoB X, U X, 3a Ipeleisl HopMbl, pu peanusanuu TOII B Teuenue Bpemenu L, coOT-
BETCTBEHHO paBHa (,; U q,,. [lapameTpsl H3MEHSIOTCS HE3aBUCUMO APYT OT JApyra.

TpebyeTcs oneHuTh BeposTHOCTH Oe3onacHoro BeimoaHenus: TII. Iloctpouts rpaduku 3a-
BHCHUMOCTH BEPOSITHOCTH aBapuu OT MapaMeTpoB d,, U ,,.

BapuaHTbl HCXOAHBIX JaHHBIX, IIPEICTAaBICHBI B TabOM. 5.3.

Tabmuma 5.3
VYcioBHEIE BapuaHTbl HCXOAHBIX JAHHBIX
obosnase- 1 2 3 4 5 6 7 8 9 10
HHUS
q 0,056 | 0,073 | 0,011 0.035 0,096 | 0,083 | 0,056 | 0,059 | 0,038 | 0,026
x! 3 3 2 ’ 2 7 6 8 4 7
0,068 | 0,071 | 0,026 | 0,041 | 0,040 | 0,070 | 0,071 | 0,055 | 0,033 | 0,017
b 6 5 9 3 3 9 9 9 1 3
Q 0,067 0.045 0,045 | 0,040 | 0,049 | 0,013 | 0,006 | 0,051 | 0,006 | 0,019
0 4 ’ 8 5 6 5 1 4 0 9
Q 0,539 | 0,451 | 0,256 0.766 0,270 | 0,136 | 0,865 | 0,968 | 0,391 | 0,456
o 4 3 5 ’ 1 7 8 1 5 9
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Q. 0,377 | 0,099 | 0,013 | 0,327 | 0,678 | 0,833 | 0,479 | 0,582 | 0,416 | 0,180
6 1 6 1 4 0 0 1 8 5
o 0,936 | 0,743 | 0,777 | 0,848 | 0,815 | 0,925 | 0,930 | 0,995 | 0,917 | 0,955
1 1 3 6 9 4 3 2 3 0 4
MIPOI0IDKEHHE TaOIHIIb! 5.3
yCJ'IOBHLIe BapI/IaHTLI HNCXOJIHBIX TAaHHBIX
06051}4‘;%' 11 12 13 14 15 16 17 18 19 20
0,061 | 0,010 | 0,000 | 0,047 | 0,014 | 0,080 | 0,062 | 0,016 | 0,087 | 0,020
T 7 7 | 6 1 9 0 1 4 6
0,073 | 0,049 | 0,095 | 0,086 | 0,026 | 0,062 | 0,081 | 0,069 | 0,068 | 0,083
% 1 9 2 0 1 4 0 1 0 1
o 0,092 | 0,040 | 0,031 | 0,039 | 0,029 | 0,071 | 0,021 | 0,065 | 0,077 | 0,051
0 7 1 6 9 1 9 | 0 2 8
o 0,266 | 0,693 | 0,097 | 0,710 | 0,982 | 0,652 | 0.423 | 0,819 | 0,591 | 0,420
‘” 1 1 9 6 1 3 3 5 9 2
o 0,897 | 0,165 | 0,666 | 0,055 | 0,519 | 0,595 | 0,320 | 0.867 | 0,239 | 0.451
& 8 9 7 0 9 8 0 8 8 0
o 0,958 | 0,747 | 0,774 | 0,804 | 0,999 | 0,970 | 0,635 | 0.891 | 0,982 | 0,971
! 5 9 8 4 6 4 7 2 3 1

3agaua 12. CocrosiHue noreHuuanbHo onacHoi onepauuu (II0O) koHTpoNUpyeTcs TpeMs
napameTpamu 6e3onacHoctr - X, X,u X;. Bpixos mo60ro u3 napaMeTpoB 3a yCTaHOBICHHbIC 3HA-
gyeHus (X; & X‘{‘li =1,3) sBysteTcs MPEANOCHUIKOM K MPOUCIIECTBHIO. 1IpH HAXOMKICHHH KOHTPO-
JUPYEeMbIX TapameTpoB B mpenaenax Hopmbl (X, € X', X, € X5 u X; € X] ), BEpOsATHOCTb aBapHu
pasua - Q,. IIpu He HOpMeE 3HAUEHUI OAHOrO U3 mapaMeTpos (moboro) X, & X' u HOpME OCTaJIb-
meIx X; € X/|j #i, BepostHOCTS aBapuu paBHa Q,. COOTBETCTBEHHO HpPH HE HOPME IBYX TIOOBIX
HapaMeTpoB M HOpMe ocTalbHbIXx X; & X NX; & X! nX, € X] (i #j#k) BeposaTHOCTH aBapuu paB-
Ha - Q,, a mpu He HOpMe Tpex mapameTpoB X, € X[ nX, € X7 nX, ¢ X, (i #]#k) — BeposTHOCTH
aBapuu paBHa Q;. BepositHocTh He Boixoa mapamerpoB X, X, u X; 3a mpesesbl HOPMBI, TIPU BbI-
nonaernd [100 B TeyeHue Bpemenu 1,,,, COOTBETCTBEHHO PaBHA - P,,, P., U D,;. llapamerpsi
HE3aBUCHMBI IPYT OT ApyTa.

TpebyeTcs onieHnTh BeposiTHOCTH Oe3onacHoro BeinoiaHeHus [100. IToctpouts rpaduku 3a-

BUCHUMOCTHU BEPOATHOCTHU aBapHu OT IApaME€TpPOB (, U (,,. BapI/IaHTLI HUCXOAHBIX NAaHHBIX, IMPCA-

CTaBJIEHBI B Ta0II. 5.4.

Tabmura 5.4
YCJ'IOBHBIG BapI/IaHTBI HNCXOJHBIX TAHHBIX
00o3Hade- 1 2 3 4 5 6 7 8 9 10
HUA
P 0,963 | 0,833 | 0,912 | 0,93 0’296 0,837 | 0,966 | 0.898 | 0,984 0°796
5
P 0,986 | 0,915 | 0,969 0’391 0’390 0,909 | 0,919 | 0,959 | 0,931 0’397
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Pus 0,906 | 0,926 | 0,886 0’19 0 0’39 1 0,961 | 0,954 | 0,936 | 0,941 0’19 4
0 0,007 | 0,004 | 0,005 | 0,00 | 0,00 | 0,003 | 0,006 | 0,001 | 0,006 | 0,00
0 4 5 8 5 9 5 1 4 0 9

0,039 | 0,051 | 0,056 | 0,06 | 0,07 0,05
Q, 4 3 5 p 1 0,037 | 0,068 | 0,061 | 0,015 o
Q, 0,176 | 0,191 | 0,136 0°127 0’417 0,230 | 0,270 | 0,121 | 0,168 0°51 8
0,753 | 0,801 | 0,65 | 0,74 | 0,729 | 0,655 | 0,816 0,74
Q, 0,777 5 p o p s 5 6 0,811 p
MPOJIOJKEHHE TaOIUIhI 5.4
YcnoBHbIE BapuaHTbl HCXOJIHBIX TAHHBIX
obosnate- | 12 13 14 15 16 17 18 19 20
HUSI
P. 0,917 | 0,907 | 0,901 | 0,876 | 0,941 | 0,909 | 0,962 | 0,961 | 0,874 | 0,926
P.s 0,973 | 0,899 | 0,952 | 0,867 | 0,921 | 0,924 | 0,910 | 0,961 | 0,980 | 0,931
P.s 0,96 | 0,91 | 0,92 | 0,89 | 0,99 | 095 | 097 | 096 | 088 | 0,96
0,002 | 0,040 | 0,001 0,008 | 0,001 | 0,001 0,007 | 0,001
Q, 7 1 6 0,009 | 5 ' 0,005 ) "
0,066 | 0,093 | 0,087 | 0,010 | 0,082 | 0,052 | 0,023 | 0,019
Q, ' 1 9 6 i 3 3 s 0,091 | 0,022
Q, 0,197 | 0,165 | 0,167 | 0,155 | 0,199 | 0,198 | 0,121 | 0,167 | 0,138 | 0,151
0 0,734 | 0,701 | 0,743 | 0,825 | 0,710 | 0,747 | 0,854 | 0,808 | 0,763 | 0,825
3 2 8 5 4 8 8 6 5 8 2

3apauya Nel3. PaccmaTpuBaroTcsi 1Ba BapraHTa MPOCKTUPYEMOW CHUCTEMBI dHEProcHaOXe-
HuA 00beKTa. BeposATHOCTH aBapuu I epBOro BapuanTa cocrasusger Q; = 10" 1/rox, BToporo —
Q.= 10" 1/rox. Bo3smosxxHsblii ymep6 B cirydae apapuu nepsoit COC cocTapiseT 2 MIIH. p., @ BTOPOH
— 100 mH. p. Tpebyercs onpenenuts. Kakoii Bapuant COC mpearnodTuTebHee ¢ TOYKH 3pEHUs
6e3omacHocTu?

3apaua Nel4. [ToTeHnaabHO OMACHBIN OOBEKT PACIIOIOKEH B 30HE BO3ZMOXKHOTO 3aTOTLIC-
Hus (HaBomHeHus): Cutyanus H, — moaroruienne teppurtopuit oyaer; Curyarus H, — moaroruienne
TeppuTopuil He OyneT. BeposTHOCTHOE pacrpesieieHre BO3MOXKHBIX cuTyaruii u3pectHo: Py (H)) =
0,3; P, (H) = 0,7. [IpocTpaHcTBO pemieHuil 3aaHo ABYMsI ajbTepHATUBHBIMH BapuaHTamu: U; —
crpoutb; U, — HE CTPOUTS.

Heobxomumo, ¢ yueToM mokaszareneil pyHKIHUH MoTeph (pUcKa), IpeICTaBICHHON B Ta0II.
5.5, 000CHOBAThH pellleHUE, CBSI3aHHOE C 11eJ1eCO00Pa3HOCThIO CTPOUTENBCTBA 3AILUTHBIX COOPYXKE-
HUW OT HABOJHEHUS.

Tabnuna 5.5
OyHKUUS MoTePs (y.€.)
H, H,
U,
U, 2 0
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3agauya NelS. [{ns noeimenus 6ezonacHoctu CTC npuMeHEHO CTPYKTYpHOE pe3epBUpOBa-

HUE B COOTBETCTBUU C pPUC. 5.2.

5

Puc. 5.2. CtpykrypHas cxeMa 0€30MacHOCTH CIOXKHON CUCTEMBbI

L povg v riny e BT Py U s SL AL s s viaeing Ui nunesd TETTH O€30TIaC-
HOCTH CHCTEMBI, MpH CIEAYIOIUX II0Ka3aTeNsaX O€30TKa3HOCTH CTPYKTYPHBIX 3JEMEHTOB:
P, =0,921; P, =0,932; P, =0,96; P, =0,951; P; =0,952
3agauya Nel6. B cepun u3 10 KOHTPOJIBHBIX (MHCIIEKIIMOHHBIX) TPOBEPOK O0BEKTA MOJTyUe-
Ha BBIOOpPKA CITy4allHBIX 3HAUYCHHI apaMeTPOB O€30MaCHOCTH:
X, ={x,;} =|62:57:64:60;53:61;51;65;58;54] ,
X, =1X5i) :[_ 0.87; 0,87, 0,91; 0,94; 0,98; 0,93; 0,93; 0,97; 0,91; O_,87J .

BapuaHThI HCXOHBIX JaHHBIX, IPEICTABIICHHI B TA0JI. 5.6.

Tabmnuua 5.6
Ne V CIIOBHBIE BrI60pKa CIyYaliHbIX 3HAYEHHMI NapaMeTpoB 6e30MaCHOCTH X}
BAPPAIT | oGosmavenms | 1 2 3 4 5 6 7 8 9 10
| X, 62 57 64 60 53 61 51 65 58 54
X, 3,1 2,7 0,5 0,35 2.9 4,2 2,2 5,1 1,3 4.5
b X, 67 55 58 45 49 63 61 54 60 59
X, 0,53 0,45 0,29 0,66 0,37 0,67 0,58 0,61 0,39 0,46
3 X, 95 99 87 96 87 97 94 93 89 86
X, 0,98 0,90 0,95 0,92 0,91 0,89 0,97 0,93 0,94 0,88
4 X, 8 4 2 2 3 4 11 9 7 3
X, 0,88 0,91 0,95 0,99 0,89 0,98 0,96 0,88 0,93 0,96
5 X, 0,3776 | 0,0991 | 0,0136 | 0,3271 | 0,6784 | 0,8330 | 0,4790 | 0,5821 | 0,4168 | 0,1805
X, 0,93 0,86 0,77 0,84 0,81 0,92 0,93 0,99 0,91 0,96

IMpennonaraercs, uro CB X; nmeeT paBHOMEPHOE paclpeeeHie ¢ HEM3BECTHBIMH TPaHH-
mamu X € R[A;BJ a X, - HOpMaJIbHOE pactpeenenne. HeoO0XoaumMo OLeHUTh TapaMeTpsl pacipe-
nenennsa CB X, u X, .

3amaua Nel7. Ilpu peMOHTHO-BOCCTAHOBUTEIBHBIX PabOTaX HCIOJB3YOTCS KOMILICKTYIO-
IIMe 37eMeHThI (Y371bI), TIOCTYIMAIOIINE OT TPEX MOCTABIIUKOB B clieayromiei mpomopiwu: 50% ot
nepBoro, 27% ot Broporo u 23% otr Tperbero. YacTh MOCTABISEMBIX 3JEMEHTOB MOTYT HMETh
omacHele 1eeKThl. BeposTHOCT MOCTABKH Ae(DEKTHBIX JIEMEHTOB OT MepBoro mocrasiuka — 0,01,
BToporo — 0,05 u ot Tpetbero — 0,075. VerpaHeHrne HEUCTTPABHOCTH MTPOBOAMTCS MyTEM 3aMEHBI OT-
KaszapIiero siemMenTa. [locie 3aMeHbI IPOBOUTCSI KOHTPOJIb TEXHUUECKOTO COCTOSIHHSI CHCTEMBI.

OrnpeennuTh BEPOSTHOCTD YCTPAHEHHsT HEMCIIPABHOCTH ITPU MIEPBOH JKe 3aMeHe OTKa3aBIIe-
'O DJIEMEHTA, €CITH KOMILIEKTYIOIINE DIIEMEHTEI BHIOMPAIOTCS IIPOM3BOJIBHBIM 00pa3oM.
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3anauya Nel8. Ha npennpusitun, umeercs 100 pabounx mect (IOCTOB, CTAHKOB U T.I1.), Cpe-
JT1 KOTOPBIX OKOJIO 15% HE COOTBETCTBYIOT TpeOOBaHMIM Oe30macHOCTH. J[jsi mpoBEpKH yCIOBUI
TpyAa, IPOU3BOJIBHBIM 00pa3oM BbIOpaHbl 10 pabouymx mMecT.

Heo06x0auMo TIoCcTpouTh 3aKoH pacnpenenenus sepostoctu P(X =k) Ttoro, uto B BEIGOP-
Ky monanyT poBHO k pabounx mect (PM) ¢ Hapymenusmu TpeboBanmii 6e3onacHocTr. Haiitu ma-
TeMaTUYECKOe OKUaHKe U AUcrepcuto unciaa PM He coOTBETCTBYIOMMX TpeOOBaHUS O€30MacHO-
ctu. Haiiti mpon3Bosyro (pyHKIUIO U ¢ €€ TOMOIIBI0 BHOBb OIICHUTh MaTEMAaTUYECKOE OXKHJIa-
HUE U Jucnepcnto ynciia onacHbix PM. Ckoabko HE00X0AUMO MPOBEPUTH PabOUUX MECT, YTOOBI C
BeposATHOCTHIO 0,95 ybenurbest B ToM, 4TO KoiuuecTBo PM, He oTBeuaronmx TpeboBanus Oe3ormnac-
HOCTH HE MPEBBICUT ABYX (TPEX) MECT.

3agaua Nel9. B maptuu u3 160 sanemeHToB, okoio 17% >1eMEHTOB UMEIOT ONacHbIe Ae(eK-
Thl. JIJI IPOBEPKH KauecTBa MapTHH, IPOU3BOIBHBIM 00pa3oM BeIOpaHb! 15 00pasmnoB. Heobxoau-
MO TIOCTPOMTE 3aKOH pactpeenenus Bepositaoctu P(X =k) Toro, uto B BEIGOPKY monaayT poBHO
k medexTHBIX (OmacHbIX) 37eMeHTOB. OIEHUTh MAaTEMAaTHUECKOE OXKHJAHWE W IMCIEPCHIO YHhcia
nedekTHbIX 35eMeHToB. HaliTu npousBosnlyto (pyHKIHIO U C €€ MOMOILbIO BHOBb OLIEHUTh Mare-
MaTHUYECKOE O’KUAAHNE U AUCIEPCUIO YKcia Ae(PEeKTHBIX 3J1eMeHTOB. CKOIBKO HE00XOAUMO MPOBe-
PHUTH 3JIEMEHTOB, YTOOBI ¢ BepOsTHOCTHIO 0,95 BbIsIBUTH HE MeHee 10% aeeKTHBIX 31eMeHTOB (Ha-
IpUMep, HE OTBEYAIOIINX TPpeOOBaHUs OE30MMACHOCTH).

3agauya Ne20. /Ins OLEHKHM TEXHHUYECKOTO COCTOSIHHUS OOBEKTa, MPOBOASTCS HU3MEPEHUs
HEKOTOpOW (pU3NUYeCKON BeIMYMHBI (IIpU3HAKA OMACHOCTH). BeposTHOCTH TOT0, 4TO IPU OJJHOM H3-
MepeHuH OyJeT JOoIyIieHa OInOKa, MPEBHINAONIas 3aJaHHyI0 TOYHOCTb, paBHa 0,4. [Ipon3BeneHs
TpH HE3aBUCUMBIX N3MepeHusi. HaliTi BEepOATHOCTB TOTO, YTO TOJIHKO B OJTHOM (JIBYX) M3 HHUX JIOITY -
IIeHHAas OIMIMOKA MPEBBICUT 3aIlaHHYIO0 TOYHOCTb.

3agauya Ne2l. Ilpu oleHKE TEXHHMYECKOTO COCTOSHUS 00bEKTa, N3MEpPEHHE HEKOTOpou (u-
3MYEeCKON BEJMYMHBI, KaK MPU3HAKa OMACHOCTH, MPOU3BOAUTCS TPEMs HE3aBHCUMBIMU CPEICTBAMU
u3MepeHussMu (mpudopamu). BeposTHOCTD OIMIMOKK MPH U3MEPEHUH MPU3HAKA OMACHOCTH HEPBHIM
cpeactBoM usmepenus pasHa 0,1. [y BTOporo u TpeTbero cpeicTBOM U3MEPEHUS 3Ta BEPOSTHOCTD
coorBeTcTBeHHO paBHa 0,15 u 0,2. IIpousBeneHsl Tpu He3aBUCUMBIX U3MepeHus. Halitu BeposT-
HOCTh TOT'O, YTO HPU OJHOKPATHOM H3MEPEHHH, XOTsS Obl OJHUM CPEICTBOM, OyIeT NomylleHa
omuoKa.

3amaya Ne22. Crny4yaliHbIH TIPOIIECC CMEHBI COCTOSIHUM CJIOKHOW CHUCTEMBI SIBJISIETCS Map-

KOBCKHM. BO3MO)I(HBI/IaHTLI pPa3MCUYCHHOT'O rpa(ba COCTOSIHUM CHCTEMEI B mponecce 3KCIrya-

Puc. 5.3. BapuanTsi rpad)0B COCTOSIHUN CHCTEMBI



HeobOxomumo, muist 3a1aHHOTO BapraHTa rpada coctosHuii (cM. puc. 5.3), 3amucath MaTpHILY
UHTEHCUBHOCTEH MEPEX0/I0B, COCTAaBUTh CUCTEMY ypaBHeHHH KomMoroposa st HECTaIHOHAPHOTO
U CTaI[MOHAPHOTO PEKUMOB (DYHKIIMOHUpPOBaHUs. B HauanbHbIi MOMeHT Bpemenu (t =0) cuctema

HAXOJMJIACh B COCTOSHUH S .

BBIUucinTh cTanimoHapHbIe BEPOSITHOCTU COCTOSIHUN CUCTEMBI C YY€TOM MCXOJIHBIX JTAHHBIX
(cM. HOMep BapHaHTa), MPEJACTABICHHBIX B Ta0N. 5.7 HHTEHCUBHOCTEW MEPeX010B (OTKAa30B M BOC-
CTAHOBJICHUH).

Tabmuwna 5.7
Tabnuia NCXOTHBIX JAaHHBIX (BapHaHT rpada cocTosTHUN — A)

Howmep WMHTEHCUBHOCTH IIEPEXOJ0B
BapuaHTa Mo M Yoo
1 52-107° 3,5107° 0,042
2 3,9 1077 2,63 -107° 0,053
3 2,610 1,75 1077 0,063
4 3,9 1077 8,75 -107* 0,074
5 1,3-10°° 71074 0,084

Tabnua MCXOTHBIX JAaHHBIX (BapHaHT rpada coctosiauii — B)

Howmep WMHTEHCUBHOCTH IIEPEXOJ0B
BapuaHTa Moy Mo Moo
1 5210 3,5-107° 4,7 107°
2 3,910 2,63 -107° 53-107"
3 2,6 -107° 1,75 1077 6,2 10"
4 3,9107° 8,75 -107* 4210
5 1,310°° 7107 0,2 107

Tabimia ncXOAHBIX JaHHBIX (BapuaHT rpada coctosauii — C)

Howmep VHTEHCHBHOCTH IIEPEXOI0B
BapuaHTa Mo; Mo Mo Yy
1 52-10°° 3,510 4,7 107 0,042
2 3,9 1077 2,63 -10°° 5310 0,053
3 2,6 1077 1,75 1077 6,2 10" 0,063
4 3,9:10° 8,75 -10°% 4,2 10" 0,074
5 1,3 1077 7-10¢ 0,210 0,084

Tabymira UCXOAHBIX TAHHBIX (BapHaHT rpada coctosauii — D)

Howmep VM HTEHCHBHOCTH IIEPEX0I0B
BapuaHTa Aoy Moy Wio Uag
1 52107 3,5107° 0,028 0,042
2 39-10° 2.63-107° 0,035 0,053
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3 2,6 -107° 1,75 1073 0,042 0,063
4 39-10° ],75 10 % 0,035 0,074
5 1,3-107° 7.10* 0,049 0,084

3agauya Ne23. TpeOyercst MPOBECTH aHAIM3 XaPAKTEPUCTHK OE30MACHOCTH M HAJAEKHOCTH
CJIO’)KHOM CHCTEMBI C IByMS TUTIAaMH OTKa30B, Tpad) COCTOSHUI KOTOPO uMeeT B (puc. 5.4):

Puc. 5.4. I'pad coctosiHmii cucTeMbl

1

Onpenen )TKa3, a TaKXKe Cpell-
HUE BpPEMEHA HaXOXKICHUS CHCTEMbl B HEPAOOTOCTIOCOOHOM OIMACHOM M O€30MacHOM COCTOSIHHSX,
IPH YCJIOBHH, YTO B COCTOSHHMU: S)- CHCTEMA pabOoTOCIIOCOOHA, B 6E30IIACHOM COCTOSHUM; S| - CH-
creMa HepabOTOCIOCOOHA, HO B 0€30IIaCHOM COCTOSIHHH; S, - CHCTEMA HEpabOTOCIOCOOHA, B OIac-
HOM COCTOSIHUH.

HNuTencuBHOCTEH Mepexo10B (OTKa30B U BOCCTAHOBJICHUH ), IJIs1 3a/IaHHOTO BapHaHTa, Mpe/l-
CTaBJICHBI B TA0JIMIIE UCXOIHBIX JAHHBIX.

Tabnua NCXOAHBIX JaHHBIX

Howmep MHTEHCUBHOCTH NEPEXOJ0B
BapuaHTa Mo, Aoy Yo Wro
1 52-10°° 351077 0,028 0,042
2 3,910 2,63 -107° 0,035 0,053
3 2,6 -107° 1,75 1073 0,042 0,063
4 3,910 8,75 -107* 0,035 0,074
5 1,3.10°° 7.107* 0,049 0,084

IToctpouts rpauku BEpOSTHOCTEH COCTOSIHUI CHCTEMBI, IIPU YCIOBUH, YTO B HAYAJIbHBIN
MOMEHT BPEMEHH CUCTEMA HAXO/MUJIACh B UCIIPABHOM COCTOSIHUU.

3apaua Ne24. HeoO6xoaumo, 060CHOBATh ONTUMAJILHBIN BapUaHT OPraHU3allMOHHO-TEXHU-
yeckux meporpusatuii (OTM), HalipaBlieHHBIX Ha YJIy4IICHHUE TIOKa3aTenel 0e30MacHOCTH U HaJIeK-
HOCTH CHCTEMBI, KOTOPBIH 00€CIIeYUT MUHUMYM CyMMAapHBIX 3aTpaT, CBA3aHHBIX KaK C pacXoiaMH
0 MOJEPHU3ALUK CUCTEMBI U opranu3anuu PBP B npouecce skerunyaramun (15 =8760 u.), tak u
JMKBUIAIUCH TTOCIIEJACTBUI aBapuii U 0TKa30B. B mporecce sKCIuTyataiuy CUCTEMa MOKET Haxo-
JIMTHCS B TPEX COCTOSHUSX (pHC. 5.5): S;- cuctema paboTocnocoOHa, B 6€30MaCHOM COCTOSHUM; S| -
cHCTeMa HepabOTOCIOCOOHA, HO B GE30IIaCHOM COCTOSHUM; S,- CHUCTEMA HepaboTOCIocoOHa, B

OITaCHOM COCTOSIHHUU.
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CTOMMOCTHBIE XapaKTEPUCTUKHU U HKCIUTyaTAI[MOHHbIE TIOKA3aTeNId CUCTEMBI, IPEICTABICHbI
B Ta0JHIIe MCXOAHBIX JaHHBIX, TJI€ B YUCIUTENIEC YKAa3aHbl 3HAYCHUS MTOKa3aTesei, B 3HaMeHaTene -
CTOUMOCTH MEPONPUATUH O X oOecredeHuo (1iaTa 3a yJIydlleHue oka3aTeeit), a BepXHUI 1H -
nekc k =1.....5 o6o3HauaeT HOMEp BapHaHTa PEIICHUS.

Tabnuma UCXOAHBIX JaHHBIX
CTOMMOCTHBIE M DKCIUTyaTallMOHHBIE TOKA3aTEIM BApUAHTOB MOJACPHU3AITUHN

Howmep TexHUYECKON CUCTEMEI CucTteMbl IKCIUTyaTaluu
Bgl%?/??’;&)l N;)]/C(l;l }\'12)2 /ng PL:(O /Cll(o Hgo /Cgo
1 52107 /54.6 3,5107%/94,0 0,028/ 93 0,042/128.6
2 3,9 .10°/109,2 2,625 -10°/281,9 0,035/186 0,053/ 257.1
3 2,6 10°%/382.2 1,75 107/ 751,7 0,042/ 279 0,063/ 385,7
4 3,9-107%/109,2 8,75 -107%/1200 0,035/186 0,074/ 642.,8
5 1,3-107°/819,0 7 107*/2700 0,049/1000 0,084/1700

W3BecTHO, UTO cucTeMa HEMPEPBIBHOTO ACUCTBUS, a CPEIHUE 3aTPAThl 32 HAXO0XKJIEHUE CH-
CTeMBbI B HEPabOTOCIIOCOOHBIX COCTOSIHHUAX S; M S,, B TEUYEHHE OJHOTO 4aca, coctapisier C,, =15
y.e. u C,, =37,8 y.e., COOTBETCTBEHHO. BBIOOp cTpaTeruu mpoBOJUTH C YYETOM CHUTYAI[MOHHBIX
ocobeHHOCTeH: a) 6e3 orpaHnYeHui Ha IMoKa3zaTesln Oe30MaCHOCTH M HAJIS)KHOCTH CHCTEMBI; 0) pH
3aJJaHHBIX TIOKa3aTeNsax O0ezonacHocTu cucteMsl Py >0,991.

3agaua Ne25. Ha npeanpusitun ucnosns3ytorcst I oqHotumnHeix crankoB ¢ YITY. B npouec-
ce ()yHKLIMOHUPOBAHMS CTAaHKOB BO3HUKAIOT OTKa3bl. IHTEHCUBHOCTH IIPOCTEHUIIErO MOTOKA OTKa-
30B paBHa ). OTKa3aBIIMI CTAHOK OTKJIFOYAETCS M OXKHMJAeT Hadajia peMoHTa. Bpemst oxxunanus Ha-
Yaja peMOHTa OTKAa3aBILEro CTaHKa, PAcIpeIesIeHO 0 MOKa3aTelbHOMY 3aKOHY ¢ napameTrpoM (.
Bpemst peMOHTa 0TKa3aBILEro CTaHKa, paclpeieIeHO 10 T0Ka3aTeIbHOMY 3aKOHY ¢ mapamerpoM Y.

B npouecce skcrTyaTanuy CTAaHOK MOKET HaXOJUThCS B TPEX COCTOSTHUSAX (CM. Tpad cocTo-
SHUI): S)- CTAHOK WCIPABEH; S;- CTAHOK OXHUJAET PEMOHTA; S;- CTAHOK PEMOHTHpYyeTcs. Paszme-

YEeHHBIN Tpad) COCTOSTHUI CTaHKAa UMEET BU:

Heobxomr Puc. 5.6. Fpaq) COCTOSIHUM CUCTEMBI €CJIM B HayalbHBIN
MOMEHT CTaHOK OBII HUCIIPABCH; 6) MATCMAaTHYCCKOC OXHNAAHUC YHCJIa CTAHKOB, OXHIAOIIUX PC-
MOHTAa U HaXOJAIINXCA B PEMOHTC, B) CpeaHEC BpEMS OKUAAHUA PCMOHTA U YCTPAHCHUA OTKa3a.

BapI/IaHTBI HNCXOIHBIX JAaHHBIX OTPAXXCHEI B Ta6n1/1ue WHTEHCUBHOCTEH epexoa0B8 (CM. TaomI.
5.8).

Tabaua 5.8
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Tabnu1a KCXOIHBIX JaHHBIX (BapHaHT rpada coctosiHuil — B)

Howmep NHTEHCMBHOCTH NEPEXO0I0B
BapuaHTa A Q) u
1 5210 3,510 4,7 1072
2 3,910 2,63 1077 53107
3 2,6 -107* 1,75 1072 6,2 107
4 3,910 8,75 1077 421077
5 1,310 7107 0,2 1077

3agauya Ne26. CtpyKkTypHas cxema cucTeMbl UMeeT BU (puc. 5.7):

X X L=
| Xl 3 4
—_— < X7 X0
5
X L
X
X

Puc. 5.7. CTpykTypHas cxema CJIOKHOW CUCTEMBbI
BepositHOCTH P; =P(X;) 0€30TKa3HOM PAOOTHI €€ JJIEMEHTOB (B HEKOTOPBIM (PUKCHPOBAH-

HBI MOMEHT BpEMEHH) MPUBEACHBI B TAOJIHUIIE UCXOIHBIX JAHHBIX.

Tabnwmma 5.8
No [Tokazatenu 6€30TKA3HOCTH JIEMEHTOB CUCTeMBI P; =P(X;)

BapuaHTa P P> Ps P4 Ps Ps P7 Pg Po Pio Pi
1 0,93 0,89 0,88 0,91 099 | 094 | 0,87 | 091 | 097 | 0,97 | 0,90
2 0,98 0,92 0,88 0,89 | 0,97 0,89 | 094 | 0,95 0,97 | 091 | 095
3 0,89 0,90 0,93 0,89 | 0,99 | 0,97 | 099 | 0,88 | 0,89 | 0,87 | 0,98
4 0,89 0,89 0,97 0,89 | 0,93 099 | 095 | 0,93 | 0,99 | 090 | 0,98
5 0,93 0,96 0,95 093 | 0,96 | 0,95 | 090 | 0,95 | 0,98 | 0,89 | 0,87
6 0,99 0,88 0,98 0,88 | 0,98 | 0,87 | 098 | 0,89 | 0,92 | 0,92 | 0,97
7 0,90 0,96 0,90 0,97 | 0,92 094 | 098 | 0,96 | 093 | 0,95 | 0,94
8 0,94 0,92 0,89 095 | 0,90 | 0,96 | 091 | 094 | 0,95 | 0,89 | 0,93
9 0,94 0,98 0,95 0,98 099 | 0,97 | 0,95 | 0,88 | 0,96 | 0,92 | 0,92
10 0,87 0,90 0,97 092 | 0,93 | 0,97 | 0,87 | 0,92 | 0,89 | 0,87 | 0,91

Heo0xoaumo ¢ y4eToM UCXOJHBIX NAaHHBIX, Ui 3aJaHHOro Ne BapraHTa, BBIYUCIUTh BEPO-
ATHOCTH OTKa3a cucteMbl Q.. OnpenennTs MUHUMAIBHO HEOOXOMMbIE TPEOOBAHUS K IIOKA3ATENAM
HAJIEKHOCTH DJIEMEHTOB (MPU YCJIOBUHM WX UIACHTUYHOCTH) Il oOecredeHus Tokasareneid 0e30T-

Ka3HOCTH cucTeMbl He MeHee: PP >0,9915 u P,? >0,9985 .

3agaya Ne27. CrpyKTypHas cxema CUCTEMBI, OTKa3bl KOTOPOIl MPUBOJAAT K aBapuH, Ipe-
craBiena Ha puc. 5.8. Tpebyercs ouenutsh BeposaTHocTh P(S) GezomacHoi paboTEI CUCTEMBI, TIPH
YCJIOBHH, YTO BEPOSTHOCTH 0€30TKa3HON pabOThI €€ AJEeMEHTOB (B HEKOTOPHIH (DUKCUPOBAHHBIN
MOMEHT BPEMCHH) UMCIOT 3HAUCHUS, MPUBEACHHBIC B Ta0NI. 5.9. CpaBHUTH MOyYCHHBIC PE3yJIbTa-

THI.
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Puc. 5.8. Cucrema co CTpyKTypOu CXEMOM THUIIA «JIECTHULIA» a5.9
B No Z[aHHBIC 0 HAACKHOCTHBIX ITOKA3aTC/IIX 3JICMCHTOB
cucrembl | p(x;) | p(x;) | p(x3) | p(xy) | p(xs) | p(xe) | p(xX;) | p(Xg)
1 0,927 0,934 0,915 0,959 0,907 0,971 0,946 0,968
2 0,98 0,98 0,99 0,88 0,90 0,96 0,89 0,88

3agaua Ne28. CrpykTypHas cxema CHCTEMbI, OTKa3 KOTOPOH NPUBOIUT K aBapuH, Ipej-
craBjieHa Ha puc. 5.9. TpeOyercs oneHUTh BeposTHOCTH P(S) GesomacHol paboThl CUCTEMBI, PH
YCIIOBUH, YTO BEPOSTHOCTU OE30TKa3HOW pabOTHI JIEMEHTOB (B HEKOTOPBIA (PMKCHPOBAHHBIA MO-

MEHT BpeMeHH) paBubl P; =p =0,934
O O—C
_® J; ® # X
Puc. 5.9. Cucrema co CTpyKTypoOi CXEMOM THIIA «JIECTHULIA»
neouxXoUuMmMo, NCX0UA U3 KPUICPUA MUHUMYMd CYMMdAPHbIX 3d1pdl, OLIPCUC/IUTDb OLITUMAJIb-

Hbl€ 3HA4YeHMsI ToKazaTesneld O€30TKAa3HOCTU JJIEMEHTOB CTPYKTYPHOH CXEMbl TPYIIIbI

X, ©{X;|i=1,2,4,57.8} u Xy = {X;|i =3.6}, npu ycnosuu, uto GyHKIMH 3aTPaT, CBI3AHHEIX C

BBINOJIHEHHEM PaboT 1o ux obecnedenuto (MoaepHusanun) umeror sua: C, (p) =C, Ae“A LENVHEWS

, e Con, Cop, 04, 0 - cuTyarmoHHbIe KOO(QOUIUEHTHI, YINTHIBAOLINE TIEPBOHAYAIBHYIO CTOM-
MOCTb U CJI0KHOCTb BBITOJIHAEMBIX paloT.
[Tpornosupyemslii ymep06, 3aTpathl (y.e.) U CUTYalMOHHBbIE KOI((UIMEHTHI CIOKHOCTH,

CBSI3aHHBIC C BBIITOJIHEHUEM paboT, IpeCTaBIeHbI B Ta0.5.10.
Tab6muma 5.10

Howmep Ba- CuTyanoHHBIE TIOKA3aTENIN CTOUMOCTHBIX 3aTPaT
puaHTa Cy Coa Cop Oy Og AC
1 3990 17 30,6 34 3,7 50
2 9895 17 30,6 3.4 3,7 170
3 29895 27 10,6 3,7 3,4 50
4 8395 77 26,7 3,7 3.4 170

MakcuManbHO A0IMYCTUMBIC U3MCHCHUA IokKazarenei HaACKHOCTH, OJHOBPCMCHHO KaCaroT-

s BCEX DJIEMEHTOB CHCTEMBI, U HAXOIATCS B Hpeaenax P <0,9999.

3agaua Ne29. MocTukoBasi CTpyKTypHasi cxema cucteMsl (puc. 5.10) cOCTOUT U3 UACHTHY -

HBIX J3JICMCHTOB, KaXObIH M3 KOTOPBIX XapaKTCPU3YCTCSA BCPOATHOCTBHIO 0C30TKa3HOM pa6OTLI
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p; =0,9. OTka3s cucteMsl IPUBOIMUT K aBapuu, YIepd OT KOTOPOH olieHuBaeTcs B 53791 (y.e.).
TpeOyercs HaillTH BEpPOATHOCTh O€30TKAa3HOM pabOTHI CUCTEMBI 1 PUCK MPU BOZHUKHOBEHUHU

aBapuu, Ipu yCJIOBUU, YTO OTKA3bI 3JICMCHTOB HC3aBUCHUMBI.

Puc. 5.10. Cucrema ¢ MOCTUKOBOM (CETEBOM) CTPYKTYPHOU CXEMOM

Jagaia J1Zov. DApPAanipl VIPYRLYPADIA VAUM UJIU/RHADIA LULIUM 1 1A nunasatJId HAACKHO-

CTH, TIpeJICTaBlIeHbl Ha puc. 5.11 u B Tabnuile UCXOMHBIX JaHHBIX (cM. Tabmd. 5.8). Heobxoammo, ¢
y4eTOM 3aJJaHHOW CTPYKTYPHOW CXEMbl U BapHaHTa MCXOJHBIX JAHHBIX, BBIYUCIUTH BEPOSITHOCTH

otkaza cucrembl Q.. OnpesenuTh CTPyKTYPHYIO 3HAYMMOCTh OT/IEIBHBIX JIEMEHTOB.

A Tabmnma 5.11

No IToka3arenu HageKHOCTE. 1) 1eHTOB ¢ wxi)

Bapu- - - - - - - - - - -
p P, I I I I I I I I I Doty
aHTa Puc. 5.11. BapuaHTbl CTPYKTYpPHBIX CX€M CIIOKHBIX CHUCTEM
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1 0,96 | 096 | 094 | 097 | 099 | 098 | 0,93 | 0,95 | 0,89 | 091 | 0,95 | 0,87
2 0,96 | 093 | 0,88 | 0,91 | 0,89 | 0,93 | 0,99 | 0,88 | 0,93 | 0,93 | 0,92 | 0,94
3 0,96 | 092 | 099 | 094 | 0,88 | 0,88 | 0,97 | 0,91 | 0,92 | 0,90 | 0,94 | 0,94
4 0,89 1 0,95 1 0,89 | 0,89 | 0,94 | 0,95 | 0,92 | 0,97 | 0,90 | 0,91 | 0,91 | 0,97
5 091 10951094 | 098 | 0,87 | 0,93 | 0,90 | 0,87 | 0,96 | 0,96 | 0,95 | 0,95
6 094 |1 093 |1 095|093 | 0,89 | 0,90 | 0,95 | 0,90 | 0,96 | 0,95 | 0,94 | 0,88
7 0,97 1 095109 | 091 | 0,88 | 0,99 | 099 | 0,98 | 0,93 | 0,91 | 0,93 | 0,87
8 091 1 094 | 097 | 095 | 091 | 091 | 094 | 091 | 0,90 | 0,95 | 0,93 | 0,91
9 0,90 | 0,96 | 0,96 | 095 | 0,94 | 097 | 0,97 | 0,88 | 0,91 | 0,95 | 0,93 | 0,91
10 091 1093 1094|091 | 09 | 094 | 094 | 0,99 | 0,88 | 0,89 | 0,96 | 0,98
11 09 | 094 | 091 | 0,87 | 097 | 098 | 0,96 | 0,93 | 0,89 | 0,94 | 0,89 | 0,90
12 0,90 | 094 | 0,87 | 0,93 | 096 | 091 | 0,94 | 094 | 0,94 | 0,97 | 0,96 | 0,97
13 092 | 0,87 1 098 | 092 | 090 | 0,87 | 0,98 | 0,92 | 098 | 0,98 | 0,95 | 0,97
14 0,88 | 092 | 0,91 | 0,96 | 0,96 | 0,98 | 0,99 | 0,95 | 0,89 | 0,92 | 0,91 | 0,91
15 093 109 | 0,88 | 097 | 097 | 097 | 0,98 | 0,95 | 0,89 | 0,90 | 0,93 | 0,94
16 0,89 1 092 1093 |1 098|091 | 0,88 | 091 | 0,92 | 0,92 | 0,92 | 0,88 | 0,91
17 0,96 | 092 | 097 | 091 | 0,95 | 0,97 | 0,94 | 0,94 | 0,90 | 0,98 | 0,99 | 0,93
18 0951091 | 091 | 094 | 099 | 0,99 | 0,89 | 091 | 0,99 | 0,96 | 0,88 | 0,97
19 0,89 | 098 |1 0,96 | 097 | 091 | 0,96 | 0,96 | 0,89 | 0,90 | 091 | 0,96 | 0,93
20 0,90 | 098 | 098 | 091 | 0,95 | 094 | 0,93 | 0,98 | 0,95 | 0,93 | 0,96 | 0,94

3agauya Ne31. Jloruko-BepOsTHOCTHBIN rpad creHapHs, 6€301MacHOr0 COCTOSHUS CUCTEMBI B

nporecce PyHKIIMOHUPOBAHMS, MPEICTABIIEH Ha puc. 5.12.

Puc. 5.12. I'padmueckas Mojens crieHapus 0€301MacHOTO COCTOSTHUSI CHCTEMBbI

OB),

HCO6XOI(I/IMO 3aIMCaTh aHAJIUTUYCCKOC BBIPAKCHHUC IJIA BepOHTHOCTHOﬁ (I)yHKI_II/II/I Oe3ormac-

HOT'0 COCTOAHUSA CUCTCMbI U BBIYUCIIUTH COOTBECTCTBYIOIIUC MTOKA3aTCIIN.

Tabmuua 5.12

Ne [Toka3aTenay HaAEKHOCTH IEMEHTOB CUCTEMBI P; =P(X;)
Bapy-
aHTa b P> Ps P4 Ps Ps P7
1 0,96 0,98 0,88 0,98 0,92 0,95 0,87
2 0,89 0,93 0,92 0,90 0,98 0,87 0,98
3 0,98 0,90 0,94 0,90 0,99 0,90 0,87
4 0,94 0,89 0,88 0,95 0,92 0,88 0,91
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5 0,90 0,89 0,96 0,93 0,91 0,87 0,97
6 0,89 0,99 0,93 0,93 0,96 0,90 0,92
7 0,91 0,91 0,90 0,93 0,89 0,90 0,91
8 0,94 0,91 0,91 0,93 0,98 0,89 0,97
9 0,89 0,87 0,95 0,95 0,89 0,90 0,90
10 0,97 0,92 0,92 0,94 0,91 0,96 0,97
11 0,94 0,88 0,98 0,92 0,91 0,99 0,95
12 0,87 0,90 0,90 0,97 0,91 0,96 0,91
13 0,89 0,95 0,93 0,94 0,88 0,87 0,96
14 0,92 0,87 0,98 0,89 0,94 0,88 0,91
15 0,92 0,93 0,96 0,95 0,95 0,99 0,94
16 0,97 0,99 0,93 0,93 0,89 0,92 0,87
17 0,96 0,93 0,93 0,90 0,95 0,98 0,88
18 0,89 0,96 0,92 0,91 0,93 0,92 0,89
19 0,95 0,90 0,92 0,92 0,88 0,88 0,97
20 0,97 0,92 0,98 0,94 0,99 0,97 0,88

3apaua Ne32. Jloruko-BepOsITHOCTHBIN Tpad CIieHapus, OMACHOW CHUTYyalMH B MPOIECCE

(YHKIMOHUPOBAHUS CHCTEMBI, IIPEJICTaBIIeH HA puc. 5.13.

Puc. 5.13. I'padmyeckast Moziesb ClieHapusi OACHOTO COCTOSIHUSI CUCTEMBbI

EAE it Attt St ket M ufi o Rt “1 J_‘['

CTeiiincmnman orepome

1) "

5.13. Heo0xoauMo 3anucaTh aHAIUTHUECKOE BBIPAKEHHUE IS BEPOSTHOCTHON (PYHKIIMM OMACHOTO

COCTOSAHUA CUCTEMBI U BBIYHUCIIUTh COOTBECTCTBYIOIIUEC ITOKA3ATCIIN PHUCKA.

Tabanma 5.13

Ne BeposAaTHOCTH NPEANOCHUIOK K mpouciuecTsraM q; =q(z;) CroumocTts yuiepba
BapHaHTa q 9 a3 44 s Qe 47 C(ye)

1 0,04 0,02 0,12 0,02 0,08 0,05 0,13 7:10°

2 0,11 0,07 0,08 0,10 0,02 0,13 0,02 13:10°

3 0,02 0,10 0,06 0,10 0,01 0,10 0,13 22 10°

4 0,06 0,11 0,12 0,05 0,08 0,12 0,09 13:10°

5 0,10 0,11 0,04 0,07 0,09 0,13 0,03 3510’

6 0,11 0,01 0,07 0,07 0,04 0,10 0,08 27 10’

7 0,09 0,09 0,10 0,07 0,11 0,10 0,09 15 10°

37




8 0,06 0,09 0,09 0,07 0,02 0,11 0,03 43 10°
9 0,11 0,13 0,05 0,05 0,11 0,10 0,10 51:10°
10 0,03 0,08 0,08 0,06 0,09 0,04 0,03 13 -10°
11 0,06 0,12 0,02 0,08 0,09 0,01 0,05 144 -10°
12 0,13 0,10 0,10 0,03 0,09 0,04 0,09 77 10°
13 0,11 0,05 0,07 0,06 0,12 0,13 0,04 138 -10°
14 0,08 0,13 0,02 0,11 0,06 0,12 0,09 344 -10*
15 0,08 0,07 0,04 0,05 0,05 0,01 0,06 92 -10°
16 0,03 0,01 0,07 0,07 0,11 0,08 0,13 105 -10°
17 0,04 0,07 0,07 0,10 0,05 0,02 0,12 1110’
18 0,11 0,04 0,08 0,09 0,07 0,08 0,11 64 10°
19 0,05 0,10 0,08 0,08 0,12 0,12 0,03 54 10°
20 0,03 0,08 0,02 0,06 0,01 0,03 0,12 0,37 -10°

3amaya Ne33. OTka3 CUCTEMBI, CTPYKTypHas CXeMa HaJeKHOCTH KOTOPOU Mpe/ICTaBlIeHa HAa
puc. 5.14, IpUBOJIUT K aBapHH.

Sk Sk

Heo6XOI[I/n\/rr\ ~ vnn}'\nﬂnﬁuﬁt?nﬁvﬁnﬁunn ann_\_I?L(r‘r\nfrqunrrL maﬂ']quCKyIO MO-
JleJIb CLICHAPHSL: ¢ Puc. 5.14. CtpykTrypHas cxema CUCTEMBbI MEL. Paccum-

— — — —

TaTh MOKa3aTeNu 0€30MacHOCTH (OMaCHOCTH) CUCTEMBI.

3agaua Ne34. Harpyska Ha IOJIIMITHUK SIBJISIETCS HOPMaJIbHO PACIpPEEIICHHON Cily4aiiHON
BenMunHOW X €O cpeaHuM 3HaueHnemM M, =85H u cpemHMM KBaJpaTUUECKUM OTKIOHEHHEM
o, =10,0H . TIpemensnas marpy3ka Takxe HMMEET HOPMAJBLHOE pACIPENEIEHHE CO CPEIHHM
m,” =100 H u o;” =2 H. BenuunHa MakcuMaIbHO BO3MOXHOTI'O yIiepOa BCIeICTBUE MPEBBIICHUS

npeeIbHOW HArpy3KH COCTaBIICT 10’y.e. TpeOyeTcs OnpeleiuTh CPEJIHUN DKCIUTyaTallHOHHBIN
pHCK.

3apaua Ne3S. PaGoTocmocoOHOE COCTOSIHIE PAKETHOTO JBUTATENS ONPEACIISICTCS TaBICHHU-
eM B kamepe cropanusi P. JlaBneHne MMeeT HOpPMajbHOE pacHpelelieHHE C XapaKTePUCTHKAMH

m, =5MIla ¢, =0,0625MIla” Bpixon napamerpa P 3a HeciTydaifHble Mpeensl P, =6 MIlay

Pmin =4 MlIlapaccmatpuBaercs kak nmapamerpuueckuii oTkas. HeoOXxoquMo paccuurath BEPOAT-
HOCTh TapaMeTPUIECKOr0 OTKAa3a JIBUTATEIIS.

3agauya Ne36. PaGorociocoOHOE COCTOSIHUE PAKETHOTO JIBUTATEINS ONpEeNsieTcs 1aBIeHuU-
eM B Kamepe cropanus P. JlaBneHue MMeeT HOpPMajbHOE pPACHpEeNieHHE C XapaKTepUCTHUKaMU
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m, =5Mlla o =0.25MIla’ Bpxox mapamerpa P 3a HecloydaiiHble TIpeensl P, —0,0 Mlla

paccMaTpuBaeTCs Kak aBapHHBINA MapaMeTpudeckuid 0Tka3. Heobxoanumo paccuuTaTh BEpOSITHOCTD
aBapuu B Pe3yJbTaTe MAPAMETPUUYECKOTO OTKA3a PAKETHOIO IBUTaTENs.

3apaua Ne37. HepeszepBupoBaHHasi CUCTEMA COCTOUT U3 YETHIPEX IJIEMEHTOB, OTKA3bl KOTO-
PBIX OPHMBOAAT K yuiepOy. VIHTEHCHBHOCTh OTKA30B >J€MEHTOB H3BecTHA: A, =2 107’ wac™;
A, =710 gac; A, =5107* wac; A, =310 wac™.

Benuunna ymiepba M3-3a 0TKa30B 3JIEMEHTOB COOTBETCTBEHHO cocraBiseT: Y, =920 y.e.;
Y, =800 y.e.; Y; =1430 y.e.; Y, =650 y.e.

OnpenenuTh IKCIUTyaTallHOHHBIA PUCK CUCTEMbI KaK (DYHKIMIO BPEMEHU M HAWTH CaMbIi
KPUTHYHBII 2JIEMEHT CUCTEMBI.

3agaua Ne38. BoccranaBnuBaeMasi, Hepe3epBUpOBaHHAsI CUCTEMA COCTOUT U3 YETBIPEX dIIe-
MEHTOB, OTKa3bl KOTOPBIX MPHUBOAAT K yiepOy. MHTEHCHBHOCTh OTKa30B 3JE€MEHTOB paBHa:

A, =210 wac'; &, =7 107" wac™; A, =5:10"* wac'; A, =310 yac”. IHTEHCHBHOCTH BOCCTAHOB-
JICHUH KakIoro 31emMerTa W, =1 gac™

Benuunna ymiepba M3-3a OTKa30B 3JIEMEHTOB COOTBETCTBEHHO cocraBiseT: Y, =920 y.e.;
Y, =800 y.e.; Y;=1430 ye.; Y, =650 y.e.

Onpenenurs SKCIUTyaTalMOHHBIN PUCK CHCTEMBI ¢ YYETOM BOCCTAHOBIEHHHN U CPABHUTH €T0
C PHCKOM B ClIy4ae HEBOCCTAHABJIMBAEMOM CUCTEMBL.

3apaua Ne39. HepesepBupoBaHHas cHCTEMa COCTOUT U3 YETHIPEX JIEMEHTOB C MHTCHCHB-
HOCTBIO  OTKA30B, COOTBETCTBEHHO: A, =210 wac’; A, =707 wac'; &, =5-10"* wac™;
A, =310 gac™. M3-3a BBICOKOTO pHCKa JJI 0OCTY)KHBAIOIIEr0 MEPCOHAa, MPH OTKase JH0O0ro
AIIEMEHTA, CHUCTEMa IOJIHOCTHIO OTKIJIIOYAETCS HAa BPEMsSI BOCCTAHOBUTENBHBIX paboT (Hampumep,
BOCCTAHOBJICHHE BBHICOKOBOJIBTHBIX JIMHUM 3NekTpornepenay). CpeaHee BpeMsl YCTpaHEHHUsI OTKAa30B
COOTBETCTBEHHO COCTaBISET: T; =3 4yacoB ; T, =2,5 yaca; T; =3 yaca ; T, =2 yaca.

Tpebyercst onpenenuTs: a) BEPOITHOCTh 0€30TKa3HOM pabOThI CUCTEMBI; 0) CpeaHee Bpemst
0€30TKa3HOM pabOTHI; B) CpEeIHEE BPEMsI BOCCTAHOBIICHHUS, T') KOO (UIIMEHT TOTOBHOCTH CHCTEMBI.

3agaua Ne4(0. Heob6xo1uMo MOCTPOUTH MAPKOBCKYIO MOJENb M BBIYUCIUTH CTallMOHAPHbBIE
MOKa3aTesIn HaJEKHOCTU CUCTEMBI, CTPYKTYpHasi cXxema KOTOpO#l MpecTaBiieHa Ha puc. 5.15. Dine-
MEHTBI 1y OIMPOBAHHOMN TIOICUCTEMbI PABHOHAIEKHBI ¢ HHTEHCUMBHOCTBIO 0TKa30B A =0,02 yac™ u
WHTEHCUBHOCTBIO BoccTaHoBiaenus W =05 wvac'!. MHTEHCHBHOCTH OTKa30B M BOCCTaHOBJICHUIA
HEPE3EPBUPOBAHHOIO JJIEMEHTa PaBHBI cOOTBETCTBeHHO Ay =0,01 wac™! m W, =1 wac™ . O6cayxu-

BAeT CUCTEMY OJIHa OpHUraja ¢ MpSMbIM IPUOPUTETOM.

Puc. 5.15. CtpykTypHasi cxeMa CUCTEMBbI
gaﬂa"la Ng4la LAVUUAUAXLIVIV LIUULPUIILD 1v1u111\uu\/1\] 1V VIV ANVJID XL DBIIIHCHI/ITI) HOKaSaTeHH Ha_

JACKHOCTHU CUCTCMBI, CTPYKTYPHasd CXEMa KOTOpOﬁ MpeACTaBJICHA Ha pHUC. 5.15. DaeMeHTHI IIYGJ'II/I-
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POBAHHOM MOJCHCTEMBI PABHOHAIEKHBI C HHTEHCUBHOCTHIO 0TKa30B A =0,02 yac™ u unTeHCHBHO-
cTei0 BoccTanoBaeHuss W, =0,5 wac™. IHTEHCHMBHOCTH OTKa30B M BOCCTAHOBIICHUM HEPE3CpPBUPO-
BAHHOI'O 3JIEMEHTA PaBHbI cOOTBETCTBEHHO Ay =0,01 yac™' u W, =1 wac” . OGcnyxuBaer cucremy

onHa Opuraja c mpsiMbIM IpuopuTeToM. B Havane QpyHKIMOHMPOBAHUS CHCTEMa B MCIPABHOM CO-
crostHuu. BpeMst HenpepbIBHO# paboThl cucTeMsl t =72 yaca.

3amaya Ne42. Ha ocHOBE CTaTUCTHUYECKUX JAHHBIX AKOJOTMYECKOI0 MOHUTOPHUHTA BPEIHBIX
BBIOPOCOB B I. MOCKBE M3BECTHO, YTO B JICTHUW MEPUO/I MPEBBIIICHNUE KOHIICHTPAIIUU BPEIHBIX BE-

LIECTB B IIpenenax CMX <, <3¢ (xareropus mpesbimenus A;) u B npegenax 3C'"™ < C, (xa-

teropust A,) COOTHOCHTCS Kak 2:3. 3a MpoIneanuii OTYETHBINA HEPUO JaTUUKAMHU KOHTPOJIS OBLIO
3aukcupoBaHo 4 cirydas npesbimieHus [IJIK Bpeanbix BemecTs B atmocgepe.

Halitn 3akoH pacnpeneneHus ciaydyaiiHoro uucia npesbimieHus IIJIK Bpeanbix BemiecTs
HepBOI U BTOPO# Kareropuit (cobbtii A; u A,), IPH YCIOBHH, YTO OHH MMEIOT OMHOMHHAIBHBIN
3aKOH pacrpejeneHus. BeIYUCINTh MaTeMaTHYeCKOe OXKUJAHUE U CpellHE KBaIpaTUYECKOe OTKIIO-
HEHUE 3TUX ciaydyaiiHbx BeqnuuH. [locTpouts psaa pacnpenenenus uucina npesbimenus 1K nep-
BOW U BTOPOU KaTETrOPHil.

3agaua Ned43. CucremMa COCTOMT M3 TPEX JIEMEHTOB X, X, X;3. OTKa3bl JIEMEHTOB He3a-
BUCUMBIMH (COOBITHS A, A,,A3) 1 pacCMaTPUBAIOTCS KaK MPEINOCHUIKA K MPOUCHIECTBHUIO. 3aru-
cath B (pOpMaMu30BaHHOM BHUE COOBITHE, CBA3aHHOE C BOSHUKHOBEHHEM OIACHOM CUTYyalllH, B pe-
3yJlbTaTe OTKAa30B AJIEMEHTOB, JJIS CIydaeB: a) €CJIM onacHas cutyanus (coObitve B) Bo3HHKaer
IpY OTKa3e JF000T0 U3 JIeMEHTOB; 0) eciu onacHast cutyanus (coositue C) BO3HHUKAET MPHU OJIHO-
BPEMEHHOM OTKa3€ BCEX DJIEMEHTOB; B) €CJIM omacHasi cutyarus (coObitue D) cBsizaHHA ¢ OJHO-
BPEMEHHBIM OTKAa30M JIIOOBIX JIBYX U3 TPEX FIEMEHTOB CHCTEMBI.

3agauya Ned44. B pernone mo uroram roja 3aperucTpupoBano N =97 10poKHO-TPaHCTIOPT-
HbIX npoucuiectsuil (JTII). U3 HUX mo TexHMYECKUM MpUYMHAM, CBSI3aHHBIX C OTKa3aMH TOPMO3-
Hoil cucteMbl TC — 13, cuctemsl pyJIeBOTO ynpaBiaeHUs — 9, CUCTEMBI OCBELIEHUSI M CUTHAIN3ALUU
— 4, u 43 cnyyas - 10 BUHE BOJUTENEH U APYTUX YYaCTHHMKOB JBMkeHus. Ilpu atom, us Bcex 43
ciydaes JTII o Bune Bogureneil, 29 HENOCPEACTBEHHO CBSI3aHHBI C HENPABWIIBHBIMU J1€HCTBUSMU
BOJAMTENS NPU JIBUKEHUU B CIOXKHBIX MeTeoycioBusax. OueHuts BeposTHocTh (dacroty) ATII mo
IIPUUYMHE TEXHUUYECKON HEUCIpaBHOCTH TpaHcHopTHBIX cpeacts (TC), a Taxxke o npudynHe Hemnpa-
BWJIbHBIX JICUCTBUIA BOJMUTENIEH B CJI0KHBIX METEOYCIIOBHSIX.

3anauya NedS. B orpacnu 1o utoram roja 3aperucTpupoBaHo n =99 cmyuaeB TpaBMaTH3Ma
u npo3aboneBanuid. 3 HUX 1o BUHE paboTonaTeNsl, CBA3aHHBIX C HEUCIPABHOCTHIO 000PYI0Ba-
Hus — 13, oTCyTCTBUEM (HECOOTBETCTBHEM HOMEHKIIATYPhl) CPEICTB MHAMBHUIYAIBHOM 3alIUTHI — 9,
HapylIeHHEM peXHUMa Tpya U OTIbIXa paOOTHUKOB — 4, 1 45 ciyyas - 10 BUHE PaOOTHUKOB Tpes -
NPUSTUIA U APYTUX YYaCTHUKOB MPOU3BOJCTBEHHOrO mporecca. [lpu stom, u3 Bcex 45 ciydaes
TpaBMaTU3Ma 0 BUAE pabOTHMKA, 29 HENOCPEACTBEHHO CBSI3aHHBI C HaPYIICHUSMH TpeOOBaHUI
0€301MacHOCTH MPU MPOU3BOACTBE padOT WM C HEMPABUIHLHBIMU JICUCTBUSAMU B aBaApUHHBIX CUTya-
rusx. OIEeHUTh BEPOSATHOCTD (YaCTOTY) CllydaeB TpaBMaTu3Ma U nmpod3aboneBanuii mo BuHe pado-
TO/IaTeNsl, a TAaKXKe 10 BUHE paOOTHUKA M3-32 HEMPABWIbHBIX JEHCTBHI B aBapUITHBIX CUTYyAaIHSIX.

3apaua Ne46. B xo/1e OTEHITMAILHO OMIACHOM OIepariyi MOTYT OBITh JTOMYIICHBI TEXHOJIOTH -
YeCKHe HapyIIeHUs (OTKIOHEHMS), paCIICHUBAaEMbI€ KaK TPEAMOCHIIKH K TIPOUCIIECTBHIO (COOBITHE A).
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BepositHOCTB coObITUst A paBHa q =0,23. Xapakrepuctuueckas ciyyaiiHasi BeJINYMHA (MHIMKaTOpHAS
(YHKIMS) TPEAITOCHUIKH K MPOUCIIECTBUIO A, IPUHUMAET 3HaueHue 1, ecia oHa BO3HMKINA, U 0, eciu
HeT, T.e. A. Heo0xoamumo, 0003HaYMB YHCIIO MOSBICHUS COOBITUSL A MPU BBIIOJHEHUU OTIEPAIIMU KaK
CIYalHyI0 BEJIMUMHY X, IOCTPOUThH PsiJi pacupesesieHus, MHOTOYTOJbHUK U (DYHKIMIO pacrpese-
nenus I1I1. BeraucnuTe 4nciioBble XapaKTePUCTUKU COOBITHS A.

3agaua Ned47. Anamusupyercsi 0€30MacHOCTh pabOThl TpeX HE3aBUCHUMO (PYHKIIMOHUPYIO-
IIMX TMOTEHLUAIbHO ONACHBIX CUCTeM. BeposTHOCTH Oe30omacHoi paboThl MEpBOM CUCTEMBbI paBHA
0,7; Bropoii — 0,8; Tpetbeii — 0,9. [locTpouTs psia U GYHKIHIO pacipeaesieHus yucia 6e30nacHo pa-
Ootaromux cucreM. [locTtponuts rpaduky U BBIYUCIUTD YUCIOBBIE XaPaKTEPUCTUKH.

3anaua Ne48. HepesepBupoBaHHasi cucTeMa COCTOMT U3 YETHIPEX 3JIEMEHTOB, MHTEHCHUB-
HOCTh 0TKa30B KOTOpbIX paBHbL: A; =0,005 gac™; A, =0,003 gac™; A; =0,001 gac™; A, =0,001gac”
!. TpeOyemast BEpPOATHOCTh O€30TKa3HOW pabOTHI cHCTeMBI 3a BpeMs t =20 4acoB COCTaBIAET
P(t) =0,96. Onpenenuts TpeOGyemble 3HAUYEHWsT BEPOATHOCTH OE30TKA3HOW pPabOTHI DIEMEHTOB
(T.e. pacrpenenenue TpeOOBAHUIN MO HAJEKHOCTU C YUETOM OTHOCUTENIBHOU YA3BUMOCTH JIEMEH-
TOB).

3agaua Ned9. J[ns 3a1aHHOM BBIOOPKH MPU3HAKOB ONMACHOCTH TEXHOJIOIMYECKOIO Mpolecca
YCTaHOBHUTH HECKOJBKO BapMAHTOB PETPECCHOHHBIX 3aBHCUMOCTE. OLEHUTh TECHOTY KOPPEJSIH-
OHHOM cBs3M. Vcnonb3ys BcTpoeHHble QyHKIMU cucTteMbl Mathcad, HailTu HawtydiiMe 3Ha4eHUs
napaMeTpoB 3TUX 3aBUcUMOCTe. [locTpouTh UX rpauKu U Ha OCHOBE Irpa)uyecKoro aHajinuza u
OLIEHKU OCTaTOYHOM Jucrepcun BbIOpaTh HAWITYYIINi BapHAHT.

3agaua Ne50. IlpowusseneHo 10 u3mepeHuit ogHMM npudbOpoMm (6€3 CHUCTEeMaTHYECKOil
OIMMOKHN) HEKOTOPOW (PU3MUECKON BEIMYMHBI TEXHUYECKOW cUcTeMBbI (mporiecca). [Ipu aTom cpen-
HEKBaJpaTHYHOE OTKJIOHEHHE CIIy4YalHBIX OMIMOOK OKa3zanock paBHbIM O =0.8. HaiiTu TOYHOCTH
KOHTPOJIbHO-M3MEPHUTEIILHOTO MPUO0pa ¢ J0BEPUTEIbHON BeposTHOCTIO [P =0,95  TIpenmnonaraer-
Csl, 4YTO pe3yJIbTaThl U3MEPEHUN pacnpeiesieHbl HOPMaJIbHO.

7.3.4. KypcoBasi padoTa no 1ucumijinHe:
«YrnpaB/jieHHe PUCKAMHU, CHCTEMHbIH aHAJIN3 U MOACJIMPOBAHUE)

KypcoBas pabota siBiisieTcsi cpeZCTBOM IPOBEPKU YPOBHSI OCBOEHMSI IPOTPAMMBI 00yUYEHUS
B yacTu (hOpMHUPOBaHMS OOIIEKYIbTYPHBIX, 00LIENPO(ECCHOHATBHBIX U MPO(PECCHOHAIBHBIX KOM-
METEHLUMN.

KypcoBas pabota siBisieTcs OJHUM U3 3TANOB MOATOTOBKH BBITYCKHON KBaIH(PUKAIIMOHHOMN
paboThl, CB3aHHBIM C TMOCTAHOBKOM 3a7jauydl MCCIICAOBaHUs, (opMaTu3alieil U peleHneM 3a1aq
yIpaBJICHUS] PUCKOM, pa3paboTKoil (000CHOBaHMEM) MPEIOKEHUH 110 COBEPIICHCTBOBAHHIO 00b-
€KTa UCCIICOBAHHUS.

Temaruka pedepatoB hopmupyercs ¢ yaeTom TpeOoBaHUl pabodeld MporpaMMbl O JUCIIH -
IUIMHE U TOXeNaHUH 00ydaeMbIX, IPOU3BOJCTBEHHO-TEXHOJIOTHYECKUX OCOOCHHOCTEH Mpennpus-
Tus (cepsl aesaTenbHOCTH, (PYHKIIMOHAIBHBIX 337a4 00y4aeMbIX) U YTBEPXKIAAETCS Ha 3acelaHuH
Kadeapsl.

Ilenv pabomer — 3aKpenUTh TEOPETUUYECKHUE 3HAHUA M C(HOPMHUPOBATH MPAKTUUECKHE HABBI-
KU CIELUAINCTa B 00JIaCTH CTAaTUCTUYECKOM 00pabOTKM pe3yinbTaTOB MOHUTOPHHIA U OLEHKH I10-
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Kazaresel 0e30MacHOCTH CIOXKHBIX CUCTEM (OOBEKTOB SKOHOMHUKH), MPOrHO3UPOBAHMS TEXHOTEH-
HOTO PHUCKA, PEHICHHUs YIIPABICHUYECKUX 33/1a4 C HCIIOJIb30BaHHEM HOBBIX HH(POPMALMOHHBIX TEXHO-
JIOTHH.

3aoauu:

® 00paboTKa U aHAIHU3 CTATUCTUYECKON HH(OPMALIUU (IKCTIEPUMEHTANIBHBIX TAHHBIX) O CO-
CTOSTHMM 00BEKTa UCClIeJOBaHUs (IIpoliecca, MpeIMETHOI 0bacT);

® BBISIBJICHUS] OCHOBHBIX 3aKOHOMEPHOCTEH CllyyailHBIX MpOLECcCOB (ABJIECHUI), ompesene-
HUE 3aKOHA pacrpeeeHUs CIy4yaiHbIX BEJIMYUH U OLIEHKU MX YUCIIOBBIX XapaKTEePUCTHK;

®  OLEHKUM BbIOOPOUYHBIX XapaKTEPUCTHK I'€HEpalbHON COBOKYIIHOCTH M HHTEpPBaIbHOM
OLIEHKU ITapaMeTPOB paclpeleIeHus], IPOBEPKH MapaMeTPUUYECKUX TUIIOTE3 O YUCIOBBIX 3HAYCHUAX
apaMeTPOB U 3aKOHE pacIpelesICHUs;

® pelIeHHE 3a/1a4 allpOKCUMAIMK U CTIIaXXUBAHUS SKCIIEPUMEHTAIBHBIX IaHHBIX, TUCTIEP-
CHOHHOTO aHaJIN3a BIMSHUS PA3TUYHBIX (PaKTOPOB HA PE3yJIbTAThl UCCIIETOBAaHHUN (OIIEHKH), KOppe-
JSIIMOHHOT'O M PErPECCUOHHOI0 aHaIN3a CIy4yaiiHOH BHIOOPKH U3 MHOTOMEPHOM COBOKYITHOCTH;

® [O0JrOTOBKA MCXOJHBIX TAHHBIX IS PEIICHUS 331a4 ONTHMHU3ALUH POrpamMM (yTpaBiieH-

YeCKUX BO3/EHCTBUI) o0ecrieueHns O€30MacCHOCTH CIIOXKHBIX CUCTEM (IIPOLECCOB) M yIPaBICHUS

PHUCKOM.
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7.3.5. DK3aMeHAIIHOHHBIE OMJIETHI MO JUCIHUILINHE
«YrnpaBijieHHe PUCKAMH, CHCTEMHBII aHAJIU3 U MO/IeJIMPOBAHUE)

MMUHUCTEPCTBO OBPA30BAHUS 1 HAYKH
POCCUIHCKOMH ®EJIEPAIINU
DEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/ILHOE YUPEKJIEHUE
BBICILIEI'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKHUIA YHUBEPCUTET»

daxysnpTeT XMMUUECKOW TEXHOJIIOTHH U OHOTEXHOJIOTUH,
kadenapa «IKorormdeckast 0e30MaCHOCTh TEXHUIECKUX CHCTEMY
HuctmmnrHa « Y IpaBiIeHUe PUCKAMU, CUCTEMHBIN aHAIU3 U MOJIECTUPOBAHUE)»
st nanpasnenus nmoaroroBku 20.04.01 «TexaochepHas 6€30macHOCTEY»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Akcuomatuka yuyeHus o 0€30MaCHOCTH JKU3HEACITEIIbHOCTH, PUHIIMIIBI, TI0-
HATUA U onpenieyeHusi. B3auMocBs3b MOHATHI 0€30MacHOCTH, HAJIEKHOCTH, YKUBYUE-
CTH, 9P PEKTUBHOCTU U PUCKA CIOKHBIX CUCTEM.

2. I'padoananmutryeckne MOJECITH MPOIECCOB BO3HUKHOBEHHS MPOUCIIECCTBUN
(cuenapueB omacHoro coctosiaus). [IpaBuna mocTpoeHuUs: AepeBa MPOUCIIECTBUS U
JiepeBa COOBITHIA.

3. 3anava.

3aB. kadenpoit /T'padpxuna M.B./

MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OGBPA30BAHUSA
«MOCKOBCKHM NMOJUTEXHUUYECKHUIA YHUBEPCUTET»

®dakynpTeT XUMHYECKOH TEXHOJIOTHH M ONOTEXHOJIOTHH,
kadenpa «Ikoornyeckasi 6€301acHOCTb TEXHHYECKUX CUCTEM»
JucuuminHa « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHaJIM3 U MOJEIMPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTB»

3K3AMEHAIIMOHHBINA BAJIET Ne 2
1. OO1ue mOHATUS O MOTEHIIMAIBHO OMACHBIX OMEPALUAX U MOJCHUCTEMAX Jes-
TEJIBLHOCTHU. 3anuiiaeMbie 00beKThl. DaKTOPHI pUCKa U UX KiIacCUUKaIIHS.
2. Posp yenoBeueckoro (akropa B TEXHOT€HHOM Oe3omacHocTu. bezonacHocTh

CIIOKHBIX CHCTEM «dYeJIOBEK-MalllMHa-cpena». [lokazaTenu kadecTBa MOJATOTOBKH
MepCOHAJIa K BBIMOJHEHUIO TTOTEHIIMAIBLHO OMACHBIX ONEepaIrid.
3. 3agaua.

3aB. kapenpoit /T'padpxkuna M.B./
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MHUHHUCTEPCTBO OBPA30BAHUSA U HAYKH
POCCHUMICKOM ®EJEPAILIMA
®enepanbHOe rOCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOe YUpesKAeHHe BhICIIero
oOpa3oBaHus
«MOCKOBCKHUI MOJTUTEXHHYECKUI YHUBEPCUTET)

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBIN BUIET Ne 3

1. OcHOBHBIC MOHATHUS TEOPUU PUCKA, HAJIEKHOCTH M OE30MACHOCTH CIIOKHBIX
cucteM. Kpatkasi xapakTepucTHKa U B3aUMOCBSI3b OCHOBHBIX CBOWCTB CIIOKHBIX TEX-
HUYECKUX CUCTEM (PHUCK, KauecTBO, 3QPEKTUBHOCTh HAJIEKHOCTh, 0€30MACHOCTb, JKU-
BYYECTh).

2. MonenupoBanue 6€30MaCHOCTH PTraTHIECKUX CHUCTEM.

3. 3agauva.

3aB. kadenpoit /T'padpxuna M.B./

MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCUNCKOM ®EJEPALIMA
(I)EI[EPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIEI'O OGPA30BAHMUSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®dakynpreT XMMUYECKON TEXHOJIOTHH U OMOTEXHOJIOTUH,
kadeapa «Ikosornueckas 0e30MacCHOCTh TEXHHUSCKUX CHCTEM)
JucuuminHa « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHAJIU3 U MOJICTTUPOBAHUE»
Jns nanpasnenns nonrorosku 20.04.01 «TexHocdepHas 6e30MacHOCTB»

3K3AMEHALIMOHHBIN BUIET Ne 4

1. OCHOBHBIE ITONOKEHHS IHEPTOIHTPONMHMHON KOHLIENIMN ONTACHOCTHU. [{nanek-
TUYECKas B3aUMOCBS3b MOHATUWHOIO aliapara TEeOpUH HAIEKHOCTH, O€30MacHOCTU
Y pHUCKA.

2. MonenupoBaHie HaJEKHOCTU M 0€30MacHOCTH MepcoHaia Kak KOMIIOHEHTa
(3B€HA) CII0’)KHOM CUCTEMBI «UEJIOBEK-MAILIMHA-CPEA.

3. 3azaua.

3aB. kadenpoit /T'padpxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBIN BUIET Ne 5

1. Bunpl onacHocteit. O6mias kimaccudukaius onacHocTed. Yiepo, mpuemsie-
MBbIH y11epO.

2. Tlokazarenu 6€30MaCHOCTH IPTaTHUYECKUX CUCTEM C YU€TOM BPEMEHHBIX OIrpa-
HUYEHHUM Ha JIOKAJIM3AIMIO OMMACHBIX CUTYalUH.

3. 3amauya.

3aB. kadeapoit /Tpadpkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMCKOM ®EJEPALIMA
DOEIEPAITBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICIHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHIA YHUBEPCUTET»

®DaxynpreT XUMUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
Kagenpa «IKojgornyeckasi 6e€30MacHOCTb TEXHHYECKUX CHCTEM»
Huctmmnrza « Y IpaBiIeHUE PUCKAMU, CUCTEMHBIN aHaJIU3 U MOJICTUPOBAHUE)
Jus manpasienust monrotoBku 20.04.01 «Texnocheprast 6e30macHOCTEY»

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. CuctemHbIe CBOWCTBA TeXHOCHEPHI, MPOOIEMbI MOJICTUPOBaHUS U UH(POPMa-
IIMOHHOTO YTPaBJICHHSI CIOKHBIMH crucTeMaMu. CHCTEMHBIE acneKThl 0e30MacHOCTH
U PUCKa.

2. MopenupoBaHue MpoLEeccOB 00YyUYEHUS U NOIEPKaHUs YPOBHS MOATOTOBKU
NepCcoHala C y4eToM TpeOoBaHUI 0€30MacHOCTH.

3. 3anmaya.

3aB. kadeapoit /Tpadpkuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBIN BUIET Ne 7

1. CoBpemeHHbIC MH(DOPMAIITMOHHBIC TEXHOJIOTHU MU OCOOCHHOCTH KOMITBIOTEP-
HOT'O MOJICJTUPOBAHMS OITACHBIX IPOIICCCOB U SIBJICHUI B TEXHOC(heEpe.

2. MaremaTnueckoe MOJICIIMPOBAHKE TIPOIIECCOB OCBOSHHUS M YTPaThl IIpodeccu-
OHAJIBHBIX 3HAHUHU TTEPCOHATIOM.

3. 3ajgauga.

3aB. kadeapoit /Tpadpkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMCKOM ®EJEPALIMA
DOEIEPAITBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICIHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHIA YHUBEPCUTET»

®DaxynpreT XUMUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
Kagenpa «IKojgornyeckasi 6e€30MacHOCTb TEXHHYECKUX CHCTEM»
Huctmmnrza « Y IpaBiIeHUE PUCKAMU, CUCTEMHBIN aHaJIU3 U MOJICTUPOBAHUE)
Jus manpasienust monrotoBku 20.04.01 «Texnocheprast 6e30macHOCTEY»

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. CrucreMHBII TOAXO U yIPaBICHUE PUCKOM. PHCK-OpHEHTHPOBaHHBIE MOIXO-
Abl TIPU YIIPaBJICHUU MOTEHIIMAIBHO OMACHBIMU OOBEKTaMM (CHCTEMaMu, Mpoliecca-
MU, SIBJICHUSIMH).

2. Mogenu nonaepxanusi TpeOyeMoro ypoBHs YMEHHI U HaBBIKOB 0€3011aCHOT0
BBIITOJTHEHUS TIOTEHIMAIBHO ONACHBIX ONEPalUi IEPCOHAIOM B IIPOLIECCE MMPOU3BOJI-
CTBEHHOM JIESTENBHOCTH.

3. 3anmaya.

3aB. kadenpoit /T'padpxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBIN BUIET Ne 9

1. OcHOBHBIE METOIbI aHAJIN3a OTIACHOCTEN U UX KpaTKas XapaKTepUCTHKA.

2. CucTeMHBIN aHaIM3 U MOJISTUPOBAHUE MIPOIIECCOB MIPUUMHEHHUS yIiepoa mpu
TEXHOTECHHBIX MPOUCIIECCTBUSIX.

3. 3ajgauga.

3aB. kapenpoit /T'padpxkuna M.B./

MMUHUCTEPCTBO OBPA30BAHUS 1 HAYKH
POCCUNCKON ®EJEPALIMA
DEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/IBHOE YUPEK/JIEHUE
BBICILIEI'O OBPA3OBAHMSI
«MOCKOBCKHM NOJUTEXHUYECKHIA YHUBEPCUTET»

®DaxynpTeT XUMHUYECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
Kadenpa «Ikomornaeckast 6e30MaCHOCTh TEXHHUECKIX CHCTEM)
Jucuuminza « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHAJIM3 U MOJIETTUPOBAHUE
st nanpasnenus noarotoBku 20.04.01 «TexaochepHast 6€30macHOCTEY»

9K3AMEHAIIMOHHBIN BUIET Ne 10

1. Konmeniys BO3HUKHOBEHHUS IMPOMUCIIECTBHH W MX TpadHuuecKue MOJICIIH.
[Ipeanockuika K MPOUCIISCTBHIO. BUIBI MPEANOCHIIOK MPOUCIIICCTBUH.

2. OCHOBHBIE TPHUHIUIBI CUCTEMHOTO aHAIW3a U MOJIETUPOBAHUS IPOIIECCOB
MPUYUHEHMS yilepba Mpu TEXHOTEHHBIX MpouciiecTBUAX. KoHlentyanbHas MOaeb
npoiiecca MpUINHEHUs yiiepoa.

3. 3anava.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 11

1. Puck. Konnenuums npuemiemoro pucka. [lokazarenu pucka.

2. MoaenupoBaHue MPOIECCOB HECAHKITMOHUPOBAHHOTO BBICBOOOKICHHS M HC-
TEUEHMUsI DHEPTUU U BEIIECTBA.

3. 3ajgauga.

3aB. kadenpoit /T'papxuna M.B./

MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUICKOMH ®EJIEPAIINN
DEJEPAIIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICIIEI'O OBPA30OBAHMSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
Kagenpa « IKoJornyeckasi 6€30MacHOCTb TEXHUIECKUX CHCTEM)
Hucnumrza « Y IpaBiIeHUE PUCKAMH, CUCTEMHBIN aHAIU3 U MOJEIUPOBAHUE)
Jus Hanpasienust monrotoBku 20.04.01 «Texnocheprast 6e30macHOCTE)»

3K3AMEHAIIMOHHBINA BUJIET Ne 12

1. CymHOCTh CHCTEMHOTO MOJIX0/Ja K HUCCIICIOBAHUIO OE30MaCHOCTH CIIOKHBIX
cucteM. XapakTEpUCTHKA ITAIOB CUCTEMHOTO aHaJIu3a OMACHBIX MPOIECCOB.

2. MoaenupoBaHHe MPOLIECCOB HEYMPABIIEMOI0 paclpoCcTpaHeHusl, TpaHchop-
Malll¥ ¥ pa3pyLIUTEIIbHOTO BO3/IEUCTBUS MIOTOKOB SHEPTUHU U BEIIECTBA.

3. 3agaua.

3aB. kapenpoit /T'padpxkuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 13

1. CucteMHBIN aHaIM3 U MOJAEIMPOBAHUE OMACHBIX MpoleccoB. O6oOIEeHHAs
MOJIe/Ib TOTEHIIMAJILHO OMACHOM oneparuu.

2. Konuenuusi pucka B 3ajjayax CHUCTEMHOIO aHain3a 0€30MacHOCTH CIOMXKHBIX
cucreM. HeomnpeneneHHOCTh U pUCK.

3. 3anauva.
3aB. kadeapoit /Tpadpkuna M.B./

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMICKOM ®EJEPALINN
DOEIEPAIIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIIBHOE YUPEXKJIEHUE
BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHNIA YHUBEPCUTET»

®DaxynpreT XUMUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
Kagenpa «Ikojgornyeckasi 6€30MacHOCTb TEXHHYECKUX CHCTEM»
Huctmmnrza « Y IpaBiIeHUE PUCKAMU, CUCTEMHBIN aHaIU3 U MOJICTUPOBAHUE)
Jus manpasienust monrotoBku 20.04.01 «Texnocdeprast 6e30macHOCTEY»

3K3AMEHAIIMOHHBINA BUJIET Ne 14

1. IlokasaTtenn HaACKHOCTH M 0€30MaCHOCTH HEPE3epBHUPOBAHHON CHUCTEMBI U
CTPYKTYPHO-CIIOKHBIX CHCTEM C Pa3IMUHBIMU BUJAMU pe3epBUpoBanus. [Ipobdiembl
aHaJIM3a HAJIEKHOCTH U 0€30IaCHOCTHU CIIO0KHBIX CHCTEM.

2. MeTonbl aHanmM3a U IPOTrHO3a PUCKA IIPU IKCILTyaTaAlUH CIIOKHBIX CUCTEM.

3. 3agaua.

3aB. kadenpoit /T'papxuna M.B./
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MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCUNCKOM ®EJEPALIMA
(I)EI[EPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIETI'O OGPA30OBAHMUSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®DaxynpTeT XUMUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0€30MaCHOCTh TEXHHUSCKUX CHCTEM

Huctmmvza « Y IpaBiIeHUE pUCKAMH, CUCTEMHBIM aHAIU3 U MOJIEIUPOBAHUEY
Jns nanpasnenus nonrorosku 20.04.01 «TexHocdepHas 6e30nacHOCTH»

9K3AMEHAIIMOHHBIN BUIET Ne 15

1. Mogaens popMupoBaHUS MPEANOCHUIKH K MPOUCIICCTBUIO TIPH JIMHEHHOM U
HEJTMHEHHOM M3MEHEHUHU TTapaMeTPOB OE30MaCHOCTH.

2. TexHoJIOTUSI MPUHATHUS YIPABJICHUYECKUX PELICHUM B YCIOBUSX CTOXacTHYE-
CKOT'O Y MOBEJEHYECKOT0 PUCKOB.

3. 3ajgaua.

3aB. kadenpoit /T'papxuna M.B./

MHUHUCTEPCTBO OBPA3BOBAHUS U HAYKH
POCCUIHCKOMH ®EJIEPAIINU
(I)EI[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUSI
«MOCKOBCKHNM MMOJUTEXHUYECKAN YHUBEPCUTET»

®dakynbTeT XUMHUYECKOH TEXHOJIOTUN U OMOTEXHOJIOTUH,
Kagenpa « IKoJornIeckasi 6e30MacHOCTb TEXHUIECKUX CHCTEM)
Huctmmvza « Y IpaBiIeHUE PUCKAMH, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Juis Hanpasnenust monrotoBku 20.04.01 «Texnochepras 6e30macHOCTE)»

9K3AMEHAIIMOHHBIN BUIET Ne 16

1. Pacuer mokazareneil mapaMeTpuuecKoil O€30MACHOCTH IPU MOCTOSIHHOM U
CIIy4aliHOM XapakTepe IpaHul] 00JIacTH JOMYyCTUMbIX 3HAUYEHUI.

2. Meroasl W TEXHOJOTMH IPHUHATHS PEIICHUH B YCIOBHUIX IIPUPOIHON»
HEOIIPEIEIIEHHOCTH.

3. 3anmaya.

3aB. kapenpoit /T'padpxkuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 17

1. CTpyKTypHBIE CXEMBI U CTPYKTYpPHBIC (PYHKITUU CIIOKHBIX CUCTeM. Mcciemo-
BaHHE (MOJICIIMPOBAHNE) ONTACHOCTH CJIOXKHBIX CHCTEM Ha OCHOBE aHaJM3a CTPYKTYp-
HBIX CXEM M CIICHAPUEB OMACHOCTH.

2. TexHonoruu BeIpaOOTKH YIIPABJICHUYCCKUX PEIICHUIN C yIETOM CUCTEMBI TIPE/-
MMOYTCHUH JIUIA, TPUHUMAFOIIETO PEIISHHE.

3. 3ajgauga.

3aB. kadenpoit /T'papxuna M.B./

MHMHUCTEPCTBO OBPA3BOBAHUS U HAYKH
POCCUIHCKOMH ®EJIEPAIINN
(I)EI[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICHIEI'O OBPA3OBAHUSI
«MOCKOBCKHM MMOJUTEXHUYECKUN YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIIOTUN U OMOTEXHOJIOTUH,
Kagenpa « IKoJIornIeckasi 6e30MacHOCTb TEXHUIECKUX CHCTEMY
Huctmmvza « Y IpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Juis Hanpasienust monrotoBku 20.04.01 «Texnochepnas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 18

1. Ouenka mokaszarefield HaJeKHOCTH M 0€30MaCHOCTH CTPYKTYPHO-CIIOKHBIX
CHUCTEM METOJIOM aHaJIu3a MUHUMAJIbHBIX COYETAHWU yCIOBUH pabOTOCIIOCOOHOCTH
(OTIacCHOCTH) CHCTEM.

2. [IpuHIUTIBI CTATUCTUYECKOTO OIICHUBAHUS TTApaMETPOB MOTEHIIMAIBHO OIac-
HBIX OIEepaInil.

3. 3anava.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 19

1. AHanu3 0e30MacHOCTH CIIOKHBIX CHUCTEM C MPHUBOJUMBIMU CTPYKTYpPHBIMH
CXeMaMH ¥ Pa3INYHBIMHU BUIAMH PE3EPBUPOBAHMUS.

2. CraTtucTHYeCKHEe METOJBI OIICHKM IOKa3aTessl YacTOThl OMACHBIX COOBITHIMA
(mpoucHiecTBuil).

3. 3anava.

3aB. kadenpoit /T'padpxuna M.B./

MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJEHUE
BBICIHIEI'O OGBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

®dakynpTeT XUMHYECKOH TEXHOJIOTHH M ONOTEXHOJIOTHH,
kadenpa «Ixonornyeckasi 6€301acHOCTb TEXHUYECKUX CUCTEM»
JucuuminHa « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHaJIM3 U MOJEIIMPOBAHUE»
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBINA BAJIET Ne 20

1. MeTonbl aHanM3a HAJIEKHOCTU U 0€30MaCHOCTU CUCTEM, OCHOBAHHBIE HA MPU-
MEHEHUHU OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH.

2. CtaTUCTHYECKOE OLICHHUBAHHUE IOKa3aTeael 0€30macHOCTU DJIIEMEHTOB CIIOXK-
HBIX CUCTEM.

3. 3ajgauga.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 21

1. baliecoBckue METO/bl OIEHUBAHUS PUCKA MPHU IKCIUTyaTaIlMu MOTEHIIUAIBHO
OITACHBIX CHCTEM.

2. CTaTUCTUYECKUN KOHTPOJIb OE30MACHOCTH CIIOKHBIX CUCTEM U TEXHOJOTHYE-
CKHMX DKCIUTYyaTallMOHHBIX MPOIIECCOB.

3. 3ajgaua.

3aB. kadenpoit /T'padpxuna M.B./

MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OGBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

®dakynpTeT XUMHYECKOH TEXHOJIOTHH M ONOTEXHOJIOTHH,
kadenpa «Ixonornyeckasi 6€301acHOCTb TEXHUYECKUX CUCTEM»
JucuuminHa « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHAJIM3 U MOJIEIIMPOBAHUE»
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBINA BUIET Ne 22

1. OcobennocTu popMann3alui U MOJICTUPOBAHUS OMACHBIX MPOIIECCOB, PUCKA
aBapuil 1 katacTpod.

2. Cratuctudeckne MeToAbl uaeHTHU(UKAIMu omacHocTel. CTaTuCTHYecKoe
OLICHMBAaHUE NOKa3aTenel 0e30MacCHOCTH CI0KHBIX CHCTEM.

3. 3anava.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 23

1. ®opmanm3anus MpearnoChUIOK K MPOUCIIECTBHUAM, KaK CIyYalHBIX COOBITHI.
3aKoHBI pacIpee]ICHU MPEANOChUTOK K MPOUCIISCTBUIO U UX YUCIIOBBIC XapaKTepH-
CTHKH.

2. CraTucTHyYecKOe MOJCIUPOBAaHUE IpOIlecca JETPaJallii BBIXOIHBIX Iapa-
METpOB 0€30MMaCHOCTH.

3. 3anava.

3aB. kadenpoit /T'papxuna M.B./

MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMCKOM ®EJEPALIMA
DEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXKJIEHUE
BBICIHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHIA YHUBEPCUTET»

®DakynpTeT XUMHYECKOH TEXHOJIOTHU M ONOTEXHOIOTHH,
Kagenpa «IKojaornyeckasi 6€30MacHOCTb TEXHUYECKUX CUCTEM»
HuctumnrHa « Y IpaBiIeHUe PUCKAMU, CUCTEMHBIN aHAJIU3 U MOJIECTUPOBAHUE)»
s nanpasnenns nmoxrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBINA BIJIET Ne 24

1. CtatucTuyeckoe onpeaesieHne BEpOSITHOCTH (4aCTOThI) MPEANOCHUIOK K TIPO-
UCIIECTBUSM, KaK ClIydalHbIX cOObITUH. [IpaBuia ClOXEHHUS U YMHOXKEHUS BEPOSIT-
HOCTEN OITACHBIX COOBITHH U UX CIIEICTBHUA.

2. MeToapl CTAaTUCTUYECKUX PEMICHUH JJIs1 OJTHOTO TUATHOCTUYECKOTO MapaMeT-
pa (Ipu3HaKa OMacHOCTH).

3. 3amauva.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 25

1. UnaukatopHas GyHKIHS TPEANOCHUIOK K MPOUCIIECTBUIO U UX BEPOSTHOCT-
HBIC XapaKTEPUCTUKU. 3aKOHBI PaCIpe/IeICHUN U UX YHCIIOBBIE XapaKTEPUCTUKH.

2. CraTtucThdeckue pemieHus] Ipu HaJlW4YdKM 30HbI HeompenaeneHHocTtu. Cratu-
CTUYECKUM KOHTPOJIb (OIIEHMBAHKUE) TTApaMETPOB MOTECHIIMAIBHO OMACHBIX ONEpaIii.

3. 3ajgaua.

3aB. kadenpoit /T'padpxuna M.B./

MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJEHUE
BBICIHIEI'O OGBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

®dakynpTeT XUMHYECKOH TEXHOJIOTHH M ONOTEXHOJIOTHH,
kadenpa «Ixonornyeckasi 6€301acHOCTb TEXHUYECKUX CUCTEM»
JucuuminHa « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHaJIM3 U MOJEIIMPOBAHUE»
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

3K3AMEHAIIMOHHBINA BAJIET Ne 26

1. MoaenupoBaHue OMACHBIX MPOUECCOB NPU OMHOMUHAIBHOM pacIpeiesieHun
MHULUUPYIOMINX COOBITUN U YCIOBUHM (TPEINOCHIIOK K MIPOUCIIECTBHSIM).

2. CraTucTU4ecKuid KOHTPOJIb 3PHEKTUBHOCTH MEPONPUATHIT oOecrieueHus 0e3-
OIMACHOCTH.

3. 3anmaya.

3aB. kadenpoit /T'papxuna M.B./

55



MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCUNCKOM ®EJEPALIMA
(I)EI[EPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIETI'O OGPA30OBAHMUSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®DaxynpTeT XUMUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0€30MaCHOCTh TEXHHUSCKUX CHCTEM

Huctmmvza « Y IpaBiIeHUE pUCKAMH, CUCTEMHBIM aHAIU3 U MOJIEIUPOBAHUEY
Jns nanpasnenus nonrorosku 20.04.01 «TexHocdepHas 6e30nacHOCTH»

9K3AMEHAIIMOHHBIN BUIET Ne 27

1. ®opmanuzaiusi MPOIECCOB BO3HUKHOBEHHUS MpouctiecTBUNA. CTpyKTypHBIE
CXeMbI PaboTOCTIOCOOHOCTH, OE30TTACHOCTH, OTTACHOCTH CIIOJKHBIX CHCTEM.

2. OnTuMu3anus MporpaMMbl CTPYKTYPHO-HEPAPXHUECKOTO KOHTPOJIS HaICK-
HOCTH 1 0€30TTaCHOCTH CIIOKHBIX CUCTEM.

3. 3apgava.

3aB. kadenpoit /T'padpxuna M.B./

MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCUNCKOM ®EJEPALIMA
(I)EI[EPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIETI'O OGPA30OBAHMUSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®dakynpreT XMMHUYECKON TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadeapa «Ikosornueckas 0€30MaCHOCTh TEXHHUCCKUX CHCTEM
Jucuuminza « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHAJIU3 U MOJICTTUPOBAHUE»
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30MacHOCTB»

3K3AMEHAIIMOHHBIN BUIET Ne 28

1. ®opmanu3zanus NpoUECCOB BOBHUKHOBEHUs MpouciecTBusl. DyHKIUU anreo-
pbl 1oruku. ClieHapuu OMacHOrO0 COCTOSIHUS.

2. Cratuctuyeckoe MoOJEIUpOBaHKUE OomacHbIX mpoieccoB. Merton Monte-Kap-
J10.

3. 3apmaya.

3aB. kadeapoit /Tpadpkuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 29

1. ®opMmupoBaHre BEPOSITHOCTHBIX (DYHKIIMI MPOUCIIECTBUM HA OCHOBE METO-
JIOB JIOTUKO-BEPOSITHOCTHOTO MCUHUCIICHUS.

2. MopaenupoBaHue O€30MAaCHOCTH CIIOKHBIX CHCTEM Ha OCHOBE MapKOBCKHX
CIIy4alHBIX IPOLECCOB.

3. 3amauya.

3aB. kadeapoit /Tpadpkuna M.B./

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMICKOM ®EJEPALIMA
DOEIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHIA YHUBEPCUTET»

®DaxynpreT XUMUIECKOH TEXHOJIOTHH N ONOTEXHOJIOTHH,
Kagenpa «IKojJornyeckasi 6€30MacHOCTb TEXHHYECKUX CHCTEM»
Huctmmnrza « Y IpaBiIeHUE PUCKAMU, CUCTEMHBIN aHaIU3 U MOJICTUPOBAHUE)»
Jus manpasienust monrotoBku 20.04.01 «Texnocdeprast 6e30macHOCTEY»

3K3AMEHAIIMOHHBINA BAJIET Ne 30

1. MeToapl aHanM3a ONMACHOCTH CHCTEM, OCHOBAaHHBIE HA MPUMEHEHHH TEOPEM
TEOpHUH BEPOSATHOCTH. MeToz nepedopa runores.

2. OCHOBHBIE TIOHATHS U ONIPEACIICHHAS] TEOPUU MapKOBCKHUX CIIy4alHBIX IIpOLIEC-
coB. YpaBHeHus Konmoroposa. [IpenenpHbie BEpOSATHOCTH COCTOSTHUN.

3. 3agaua.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 31

1. BeposTHOCTHBIN aHaIM3 OMACHOCTH CIIOKHBIX cUCTeM. MeToa pa3pe3aHusl.

2. ®opmanuzanus nporecca GyHKIHOHUPOBAHUS CIOKHOW CUCTEMBI C UCTIOJb-
30BaHHMEM arnmapara MoJIyMapKOBCKHX mpoueccoB. OCOOEHHOCTH MOCTaHOBKH, (op-
MaJM3aliy U pelieHus 3aJad ONTHUMHU3ALMU C y4eToM TpeOoBaHMI 0e30macHOCTH
(MpUEeMIIEMOTO PUCKA) CIIOKHBIX CUCTEM.

3. 3amaua.

3aB. kadenpoit /T'padpxuna M.B./

MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCUNCKOM ®EJEPALIMA
(I)EI[EPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIEI'O OGPA30OBAHMUSI
«MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET»

®dakynpreT XMMUYECKON TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadeapa «Ikosornueckas 0e30MacCHOCTh TEXHHUSCKUX CHCTEM
Jucuuminza « Y IpaBiI€HUE PUCKAMU, CACTEMHBIN aHAJIU3 U MOJICTTMPOBAHUE»
Jns nanpasnenus nonrorosku 20.04.01 «TexHocdepHas 6e30MacHOCTH»

SK3AMEHAIIMOHHBIN BUIET Ne 32

l. ®yHKIHMM OMACHOCTH CIOKHBIX CHCTEM C MApaJuIeIbHO-TIOCIEA0BATEIBHON
CTPYKTYPHOM CXEMOM.

2. OntuMu3anys MapKOBCKUX MOJIENE 0€30IMaCHOCTHU CIOKHBIX CUCTEM.

3. 3agaua.

3aB. kadenpoit /T'papxuna M.B./
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MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 33

1. @®yHKIIMM OMACHOCTH CJIOXHBIX CHUCTEM C IOCIJIEOBATEIbHO-NIAPAIIIEIBHON
CTPYKTYPHOU CXEMOM.

2. ®opManu3zanus npoiecca PyHKIIMOHUPOBAHUS CIOKHON CUCTEMBI C UCIIOJb-
30BaHMEM aIIapara MoJIyMapKOBCKUX MTPOLIECCOB.

3. 3anmaya.

3aB. kapenpoit /T'padpxkuna M.B./

MMUHUCTEPCTBO OBPA30BAHUS 1 HAYKH
POCCUIHCKOMH ®EJIEPAIINU
DEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/ILHOE YUPEKJIEHUE
BBICILIEI'O OBPA3OBAHMSI
«MOCKOBCKHAM MOJUTEXHUYECKHUIA YHUBEPCUTET»

®dakynbpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTUH,
kadenpa «IKorormdeckast 0e30MaCHOCTh TEXHUIECKUX CHCTEMY
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
st nanpasnenus nmoarotoBku 20.04.01 «TexaochepHas 6€30macHOCTEY»

9K3AMEHAIIMOHHBIN BUIET Ne 34

1. Onenka 0€30MaCHOCTH CJIOKHBIX CHUCTEM C MPUBOJUMBIMHU CTPYKTYPHBIMHU
cxeMaMH 0€30MacHOCTH U Pa3IUYHBIMU BHJIAMH PE3€PBUPOBAHHS.

2. Onrumusanusa nokasarelied 0€30IMacHOCTH CJIOKHBIX CHUCTEM C HCIIOJIL30Ba-
HUEM ammapaTa IMOoJIyMapKOBCKHX CIy4allHBIX MpolieccoB. Jlormaeckue mojenu 6e3-
OonacHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI.

3. 3agaua.

3aB. kadenpoit /T'padpxuna M.B./

59



MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 35

1. Ouenka 0€30MacHOCTH M HAJICKHOCTH CIIOKHBIX CHCTEM C IIPOU3BOJIBHON ceTe-
BOU CTPYKTYPOH.

2. MonenupoBanue 0€30MacCHOCTH 3KCIUTYyaTallMOHHBIX MPOLECCOB Ha OCHOBE
TEOpUU MaccoBOoro oOciyxuBaHus. [locTaHOBKM 3a7ay, NPUBOIAIINE K MOAEISAM
TEOPHUH MACCOBOT'O 00CITYKUBAHUS.

3. 3amaua.

3aB. kadenpoit /T'papxuna M.B./

MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH
POCCUMCKOM ®EJEPALIMA
DEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXKJIEHUE
BBICIHHIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJUTEXHUYECKHIA YHUBEPCUTET»

®DakynpTeT XUMHYECKOH TEXHOJIOTHU M ONOTEXHOIOTHH,
Kagenpa «IKojornyeckasi 6€301acHOCTb TEXHUYECKUX CUCTEM»
HucnumnrHa « Y IpaBiIeHUe PUCKAMU, CUCTEMHBIN aHAJIN3 U MOJIECTUPOBAHUE)»
Jns nanpasnenns nmonrorosku 20.04.01 «Texnocdepras 6e30macHOCTE»

3K3AMEHAIIMOHHBINA BAJIET Ne 36

1. OnTuMmuzanms nokasaTreiaed Oe30IaCHOCTH CIOKHBIX CHUCTEM C ITOMOIIBIO
nporpaMMHbIx komruiekcoB Excel, Mathcad, MatLab, GPSS.

2. CTpyKTypHO-IapaMeTpruiecKasi ONTUMHU3AIMS TTPOrpaMMbl KOHTPOJIBHO-TIPO-
(bUITAKTUYECKON ACATSIBPHOCTH WHCIIEKTHPYIONTUX U IPYTUX TOJDKHOCTHBIX JIHII.

3. 3agaua.

3aB. kadeapoii /Tpadpkuna M.B./

60



MHUHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH
POCCHUMICKOM ®EJEPAILIMA
DEJEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OBPA30BAHUSA
«MOCKOBCKHM NOJUTEXHUYECKHUIA YHUBEPCUTET»

DaxynpTeT XUMUYIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadeapa «Ikoornueckas 0e30MaCHOCTh TEXHHUYSCKUX CHCTEM
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
Jns nanpasnenns nonrorosku 20.04.01 «TexnocdepHas 6e30macHOCTE»

9K3AMEHAIIMOHHBIN BUIET Ne 37

1. MopaenupoBaHu€ SKCIUTYyaTal[AOHHOTO PUCKA C UCMOJb30BAHUEM MaTEeMaTH-
YECKOro ammapara TeOPUH MAacCOBOTO OOCITY>KMBAaHUS M IIPOTPAMMHBIX KOMILICKCOB
Excel, Mathcad.

2. OnTuMu3aIys mapameTpoB OE30MaCHOCTH TEXHOJOTHYECKUX IKCIUTyaTaIlMOH-
HBIX MPOIIECCOB HA OCHOBE CETEBBIX METO/IOB MIAHUPOBAHUS U YIIPABICHUS.

3. 3agaua.

3aB. kapenpoit /T'padpxkuna M.B./

MMUHUCTEPCTBO OBPA30BAHUS 1 HAYKH
POCCUIHCKOMH ®EJIEPAIINU
DEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/ILHOE YUPEKJIEHHUE
BBICILIEI'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKHUIA YHUBEPCUTET»

®dakynbpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTUH,
kadenpa «IKorormdeckast 0e30MaCHOCTh TEXHUIECKUX CHCTEMY
Huctmmvza « Y IIpaBiIeHUE PUCKAMM, CUCTEMHBIM aHAIU3 U MOJIEITUPOBAHUE)
st nanpasnenus nmoarotoBku 20.04.01 «TexaochepHas 6€30macHOCTEY»

9K3AMEHAIIMOHHBIN BUIET Ne 38

1. OnTuMu3anus mapaMmeTpoB mNporpamMm odecreueHrst 6€30MacHOCTH IKCILTya-
taruu (ITOBD) cnoXHBIX CHCTEM METOJIaMU JTMHAMHYECKOTO MpPOrpaMMHUPOBAHUS.
[TocTaHoBKa 3a/1au TUHAMUYECKOTO MPOrPaMMUPOBAHHUS.

2. OnTuMu3aIys rmokasareyie 60€301macHOCTH MPU TPOCKTUPOBAHUH CUCTEM.

3. 3amauya.

3aB. kadenpoit /T'papxuna M.B./
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