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1. Heab, 327241 ¥ IVIAHUPYeEMbIe Pe3yJIbTAThI 00yYeHHs M0 TUCIUIITIHHE

Ilesnbto OCBOEHMS NUCLMIUIMHBI «YIIpaBI€eHHUE PUCKAMHU, CUCTEMHBIM aHAIU3 U MOIEIUPO-
BaHUE» SIBJIAETCS O3HAKOMJICHHE M H3YyY€HHE MarucTpaMu OCHOBHBIX IPUHLUIIOB YIPABICHUS
0€30I1aCHOCTBIO CJIOKHBIX CHUCTEM, METOJOB CHCTEMHOIO aHaju3a U MOJEIMPOBAHUS ONACHBIX
IIPOLIECCOB, IPUHATHUS PEIIEHUI Ha OCHOBE COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOIHH.

JlMcuuIuInHa MpeCTaBIIseT TEOPETUUECKYI0 OCHOBY 0Aa30BbIX 3HAaHUH HEOOXOAUMBIX
BBIITYCKHUKaM JUIs PELICHUs IPAaKTUYECKUX BOIPOCOB I10 YIPABJIECHUIO B c(hepe TEXHOICHHOM
0€30MaCHOCTH.

3agauaMyl JUCLUIUIMHBI SBJISIOTCSL:

— W3y4yeHUE MPHUHLMIIOB U METOAOB IPUHATUS PELICHUH B YCIOBUSAX PHUCKA, U OpraHU3aluu
yInpaBieHus: 0€301aCHOCTBIO HA OCHOBE COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTH;

— M3y4yEHUE METOJI0OB CUCTEMHOI'O aHajJM3a U MATEMaTH4YEeCKOro MOJEIUPOBAHMSI OOBEKTOB U
IIPOLIECCOB UCCIIEIOBaHMS, OLIEHKH TEXHMKO-3KOHOMHUYECKON 3((EKTUBHOCTH MEPOIPUSITHH,
HaIpaBJICHHBIX Ha MOBBIIIECHUE 0€30MMaCHOCTH M 3KOJOIMYHOCTH IPOU3BOCTBA, a TaKXKe 3a-
TpaT Ha JIMKBUIALHUIO TTOCIIEACTBUN aBapuil M KaTacTpod Ui MPUHATHS SKOHOMUYECKH 000C-
HOBaHHBIX PEUICHUN;

— M3y4YyEHUE METOJIOB ONTHUMHU3ALMU MPOU3BOJACTBEHHBIX TEXHOJOTUN C I€JIbI0 CHUIKEHUS BO3-
JIeCTBUSI HETATUBHBIX (JaKTOPOB Ha YEJIOBEKA U OKPYKAIOIIYIO CPEeay;

— H3ydyeHue OcOOeHHOCTeH pa3pabOTKH, IUIAHUPOBaHMS U pealu3allid OpraHHU3alUOHHO-
TEXHUYECKUX MEpONpUATU B o0nactu oOecnieueHus 0€30MacHOCTH CIOKHBIX CHUCTEM U IPO-
LIECCOB, OPTaHM3ALUU U BHEJIPEHUS COBPEMEHHBIX CHUCTEM MEHEIKMEHTa TEXHOI'€HHOIO M
poeCCHOHATIBHOTO PUCKA HA MPEANPUATHIX U B OPraHU3aLUsX.

OO0yueHre 1O IUCUHUIUIMHE HAMpPaBJICHO Ha (POPMUPOBAHUE Y OOYYAIOUIUXCS CIIETYIOIINX
KOMITETEHIIUH:

B pesyabTare ocBoeHust

o0pa3oBaTe/IbHOM
Kon Ilepeuyenn m1aHupyeMsbIx
NpOrpamMmblI
KOMIIeTeHMH ., pe3yJbTaToB 00y4eHHs 110
o0yuyaromuiics 10/KeH
AUCHUILINHE
odagarTp

VK-1 VK-1. CriocoGen NVYK-1.1. Ananusupyer Hp06J'I?MHYIO CUTYALIUIO

OCYIIECTRISTH KaK CHCTEMY, OCYIIECTBISET €€ AEKOMIIO3UIINIO

U OIIPEJIEIISeT CBA3H MEX/y €€ COCTABISIONIMMU.
NVYK-1.2. Omnpenenser npOTHBOPEYUBOCTh U
npobensl B MHPOpPMALUU, HEOOXOAMMOM JUIs
pemieHusT TPOOJEeMHOW CHTyalud, a TakkKe
KPUTUYECKH OLIEHUBAET peNeBaHTHOCTD
UCIIOJTb3yEeMBIX MH()OPMAITMOHHBIX
HCTOYHHKOB.

NYK-1.3. Pa3zpabarbiBaer u cojep>kaTeabHO
apryMeHTHpYeT CTpaTeTUIo pereHus
poOJIEMHOM CHTYalliu Ha OCHOBE CHCTEMHOTO H
MEXIUCIUIUTMHAPHOTO TOAXOJ0B C  y4ETOM
OIICHKH CYIIECTBYIOIIHX

KPUTHYECKUHN aHAIIN3
poOIEMHBIX CUTYyalui
Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BBIPaOATHIBATh
CTpaTEruIo IEUCTBUI




PUCKOB ¥ BO3MOKHOCTEN UX
MUHUMU3ALUH.

K -1 IIK-1 crmocoOHOCTH NIIK-1.1 npumeHsieT 3HaHus,
OpraHu30BaTh U HeoOXouMbIe 1)1 00ecredeHUs
o0ecreunThb CHU)KEHHUSI YPOBHEN
MEPOIPUITHIA 110 po(hecCHOHANBHBIX PUCKOB;
CHU)KEHUE YPOBHEHU NIIK-1.2 ymeer opranu3oBarb
poheCCUOHATBHBIX MEPOMPUITHS IO CHUKEHHUIO YPOBHEH
PHUCKOB po¢eCCHOHATIBHBIX PHCKOB;

HIIK-1.3 Biiajieer HaBBIKAMHU CHIDKEHUS
ypoBHE# npodecCHOHaTbHBIX PUCKOB

2. MecTo TMCHHMILJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIi MPOrpaMMbl

JucuumumHa «YpaBiieHue puCKaMH, CHCTEMHBIN aHAIN3 U MOJICTTMPOBAHUEY» OTHOCUTCS K
yacTH, popMupyemas yuacTHUKaMu oOpa3oBaTesbHbIX OTHOIIEeHUH —b1.2.3.1 ocBauBaeTcs
o0yyaroImumucs B 3 cemectpe.

JucnurninmHa «YIpaBiaeHUe PUCKaMH, CUCTEMHBIM aHajIu3 U MOJEIMPOBAHME» CBA3aHA CO
cnenyromumu gucturinaamu OOIT:

- «MH(opMaIOHHBIE TEXHOIOTUU B chepe Oe30macHOCTHY», «IKCIepTH3a 0e301acHo-
ctm»y; «TpynoBoe mpaBoy.

3. CTpyKTYypa U coep:KaHue TUCHUITHHBI

OO01mas TpyI0eMKOCTh JTUCITUTUTHHBI COCTABISIET 3 3a4eTHBIX eauHUIBI (144 akamemudec-
KHX 9acoB).

Ne Bia vaebHoil paboTnI KoauuecTBo Cemectpbl
n/n 1y P 4acoB 3
1 | AyautopHble 3aHSATHS o4 o4
B ToMm uucae:
1.1 | Jexuuun 18 18
1.2 | IlpakTudeckue 3aHsATHS 36 36
2 | CamocTosiTeibHaAsi padoTa 90 90
B Tom uncae:
2.1 | [loaroroBka u HaMKCaHUE KypCOBOTO 36 36
MIPOEKTa
3 | [IpomexyTouHas aTTeCTANUSA
3auet/aud.3auer/sK3aMeH IK3aMeH JK3aMeH
Hroro 144 144

3.2. TemaTn4yeckuii MJIAH U3yYeHHUSsT TUCHHUITHHBI
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Tema 1 OcHOBHBIE KaTeropuu U IOHS- 42 6 12 24
1 TUS TEOPUHM OE30MACHOCTH CIIOKHBIX
CHCTEM
Tema 2. CucreMHBIN aHAIA3 U MOJIENIM- 34 4 8 22
2 | pOBaHHE OIACHBIX MPOIECCOB B TEXHO-
chepe
Tema 3. YmpaBineHue pHCKaMu IpU 34 4 8 22
3 | BKCIUTyaTaI[iy MOTCHIIMAIBHO OMACHBIX
crcreM (0OBEKTOB)
Tema 4. OnTuMu3aIus MPOIECCOB IKC- 34 4 8 22
4 | Tulyataiyu CJIOXHBIX CUCTEM C YYE€TOM
TpeboBaHUi 6€30MaCHOCTH
144 18 36 90

3.3. Coaep:xkaHue IUCUUIIMHBI

Tema 1. OcHOBHBIE KaTeropum U MOHATHUA TCOPUH 0€301acCHOCTH
CJI0KHBIX CUCTEM

Beenenue. Llens u 3amaun IUCHUIUIMHBI, €€ CTPYKTYpa U PEKOMEHIALMM MO0 MU3YYEHUIO.
Kpatkuii ucropuueckuii 0030p 3TaroB CTAaHOBJIECHUS U Pa3BUTHS TEOPUH HAJAEKHOCTU U Ge3omnac-
HOCTHU CJIOKHBIX TE€XHMUYECKHUX CHUCTEM. TE€XHMUYECKHE U COLHAIIbHO-DPKOHOMHUYECKHE MPOOJIEeMBbI
o0OecrieyeHrs HAJEKHOCTH M O€30MaCHOCTU AKCIUTyaTallMM CIOXKHBIX cucteM. IloHsTuitHO-
TEPMHUHOJIOTHYECKHM anmapar. MeToA0a0rusi CUCTEMHOTO aHajin3a U MOJEIMPOBAHUS OMAaCHBIX
nporieccoB B TexHochepe (pucka). CoBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIIOTHH U OCOOCHHOCTH
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS OMACHBIX IIPOLIECCOB U SIBJIEHUI B TeXHOC(hepe.

CucrtemHble cBOHCTBa TexHoc(hepbl, MpoOIeMbl MOJCIUPOBAHHUS U HHPOPMALMOHHOTO
YIpaBIeHUs CIOXKHBIMH cucTtemMamu. CHCTeMHbIE acleKThl 0€30MacHOCTH U pucka. CHCTEMHBIN
MOJIXOJT U yIpaBlieHHue pUCKOM. PUCK-OpHEeHTHPOBAaHHbBIE TIOJIXO/IbI IPU YIIPABICHUH MOTEHIHUAb-
HO ONacHBIMU 00BEKTaMU (CHCTEMaMH, MPOLIECCAMU, SIBICHUSIMH).

AKcHOMaTHKa T€OpUH OE30MaCHOCTH CIIOKHBIX CHCTEM, MPUHIIUIIBI, TOHATHS U OIpe/ere-
Hus. B3anMocBsA3b NOHATUH 0€30MacCHOCTH, HAaJIe)KHOCTH, )KUBYUECTH U 3P(HEKTUBHOCTH CIIOKHBIX
cucreM. OOuIMe MOHATHS O TMOTEHIUAIbHO OMACHBIX ONEpaIsaX M MOJACUCTEMAaX JeATeIbHOCTH.
3amuniaemMble 00BEKThl. XapaKTepUCTHKA BO3JEHCTBUI HEraTUBHBIX (DAKTOPOB Ha 4YeJIOBEKa U
cpeny oOuTaHus (TEpMHYECKOe, OapruecKoe, TOKCHYECKOe, paIualliOHHOe U MEXaHUYECKOe BO3-

neiictusi). Konuenius BO3HUKHOBEHUS IPOUCIIECTBUSA. DHEPrOIHTPONHUITHAS KOHIIENIHSI Orlac-

HocTel. [IpUHIUIIBI U METOABl o0ecredueHrs Oe30MaCHOCTH MOTEHIIMATBLHO OMACHBIX OOBEKTOB.
Llenb 1 OCHOBHBIE 331a4U CUCTEM OOecTieueHus: 0€30MacHOCTH B TexHochepe.




[TokazaTenn HagEKHOCTH W O€30MACHOCTH HEPE3EPBUPOBAHHON CHCTEMBI U CTPYKTYPHO-
CJIIOXKHBIX CHCTEM C pa3IMYHBIMU BUAAMHU pe3epBupoBaHus. [IpoOieMbl aHamn3a HAJIEKHOCTH U
0€30IaCHOCTH CJIOKHBIX CHCTEM. B3auMOCBs3b mokasaTesiell HaJeKHOCTH M 0e30IacHOCTH dJie-
MeHTa. [lokazaTenn HaIeKHOCTH M OE€30MACHOCTH CIIOKHBIX CHUCTEM. Mojenb (HOpMUPOBAHUS
MPEATNOCHUIKA K TPOUCHIECTBUIO TMPH JIMHEMHOM M HEJIMHEWHOM HW3MEHEHHH IapaMeTpoB 0e3-
omacHocTH. Pacder mokaszareneit mapameTpuieckoi 6€30macHOCTH MPH MTOCTOSTHHOM M CIIYYaitHOM
XapakTepe rpaHull 00JacTH AOMYCTUMBIX 3HadYeHH. OnTHUMH3anus MOoKa3aTene 0e30MmacHOCTH
MIPU MMPOEKTUPOBAHUHU CHCTEeM. Poiib yenoBeueckoro (hakTopa B TEXHOTCHHOW Oe3omacHocTH. bes-
OTACHOCTh CJIOKHBIX CHCTEM «4eJIOBEK-MalinHa-cpena». OCHOBHBIC IMOHATHS W OIpPEACIICHHS.
ITokazaTenu kayecTBa MOATOTOBKM IMMEPCOHANA K BBITIOJHCHHIO MOTEHIIMAIBHO OMACHBIX OIepa-
105078

Tema 2. CucTeMHBIii aHATU3 U MOAETUPOBAHUE ONACHBIX MIPOLIECCOB
B TexHocepe

CyIHOCTh CUCTEMHOTO MOAXO0JA K MCCIEOBAHUIO O€30MaCHOCTH CIIOXKHBIX CHUCTEM. Xa-
PaKTEepUCTHKA 3TANIOB CHCTEMHOTO aHaJIM3a OMACHBIX MporeccoB. OCOOEHHOCTH (opMaTH3auu U
MOJICIIMPOBAaHUS OMAaCHBIX MporeccoB. OOoOIIeHHass MaTreMaThyeckas MOJEIb 0e30MacHOCTH
(YHKIMOHUPOBAHUS JIEMEHTOB CUCTEMBI.

MeTto bl aHamM3a ONACHOCTU CUCTEM: METOJ Iepedopa MIoTe3; METOAbl aHaIM3a, OCHO-
BaHHbIE HA PUMEHEHUH OCHOBHBIX TEOPEM TEOpUHU BEpOsiITHOCTEH; baliecoBckre MeTO/Ibl OLICHU-
BaHU MTOTEHLIUAJIbHO OMACHBIX CUCTEM.

I'padoananuTyeckrie MOJEIN IPOLIECCOB BO3HUKHOBEHMSI IMPOUCLIECTBHM (CliEHapueB
ornacHoro cocrosiHus). IlpaBuia nmoctpoeHus aepeBa MpPOUCHIECTBUS U JepeBa coObITHil. CTpyK-
TYpPHBIE CXEMBI U CTPYKTYpHbIE (DYHKIHHU CIOXKHBIX CUCTEM. MeToJl MUHUMANbHBIX (KpaT4alinx)
NyTed U MMHUMaJIbHBIX ceueHuil. MccnenoBanue (MoJieMpoBaHUE) OMACHOCTH CIOXHBIX CHCTEM
Ha OCHOBE aHaJIW3a CTPYKTYPHBIX CXEM U ClieHapueB onacHocTU. OreHKa 6e30MacHOCTH CIIOKHBIX
CUCTEM C MPUBOJUMBIMU CTPYKTYPHBIMH CXE€MaMHU O€30MaCHOCTU U Pa3IMYHBIMU BUJAMH pe3ep-
BupoBaHus. O1ieHKa 0€30MaCHOCTH CIIOKHBIX CUCTEM C IIPOU3BOJILHON CETEBOM CTPYKTYPOH.

dopmanuszanys QyHKIMHU OMACHOCTH CIOXKHBIX cUCTeM. DYHKIMM ONAacHOCTU CIIOKHBIX
CUCTEM C MapauIeNIbHO-TIOCIIEIOBATEIBHON CTPYKTYPHOU cxeMol. DyHKIIMU OMaCHOCTH CJIOMKHBIX
CUCTEM C IIOCJIEN0BATEIBHO-IAPALIEIBHOM M CETEBOM CTPYKTYpHOM cxemou. Jloruko-
BEPOSTHOCTHBIE METOJbl HCCIIEIOBaHUS O€30IaCHOCTH CIIOKHBIX CcUCTEM. OCHOBBI JIOTHKO-
BEPOATHOCTHOTO HcuuciaeHus. OCHOBHbIE JIOTUYECKHE OMNEepaluyd M MpaBHia anreOpbl JIOTHUKH.
OcHoOBHbIE OIpeeNeH s, 3aKOHbI U T€OpeMbl anredpbl JOruku. POopMbl JTOTHUECKUX (QYHKIUN U
MpaBWIa UX MpeoOpa3oBaHusl. BepoSsTHOCTHBIN aHAIM3 OMACHOCTH CIOXHBIX cucTeM. IIpeodpaszo-
BaHUA (QYHKIMH anreOpbl JOTUKU B BEPOSATHOCTHBIE (YHKIIUU OMACHOCTH CJIOKHBIX CHCTEM METO-
JaMH: pa3pe3aHus; OPTOrOHANIM3alMH; PEeKYPPEeHTHBIM; HapallluBaHUs IyTeH; CXEeMHO-
JIOTHYECKUM.

OCHOBBI TEXHOJIOTUM MMHUTALlMOHHOI'O MOJENMpOBaHMs. MaremaTndyeckuil ammapar UMu-
TaIIMOHHOTO MOJCIUPOBaHUsA. MojenupoBanue cirydailHeiX (pakTopoB. MeTonbl naeHTHGUKAIIT
1 npeoOpa3zoBaHus cTaTucTHUecKol uHpopMmanu. OO6paboTKa U aHaJIU3 Pe3yIbTaTOB MOJEINPO-
BaHUS OMACHBIX MTPOLIECCOB.



MonenupoBanue 0€30MaCHOCTH IPraTHYECKUX cUcTeM. MojennpoBaHHe HAJACKHOCTH H
0€30MacHOCTH MepcoHalia Kak 3BeHa CJI0KHOM CUCTEMbI «UeJIOBEeK-MalllluHa-cpeaa». MaremaTuyie-
CKHe MoJenu 0e30IacHOCTH spratudyeckux cucreM. [lokazarenn 6e30MacHOCTH ApraTUUecKUX CH-
CTEM C Y4E€TOM BPEMEHHBIX OIpaHMYEHUIN Ha JIOKATH3AIUIO OMACHBIX cUTyaluid. MoaenupoBaHue
MIPOLIECCOB OOYUEHUS U MOJAJIEPKaHUs YPOBHS MMOATOTOBKH IEpCOHAla ¢ y4eToM TpeboBaHU 0e3-
OMMAaCHOCTH. MareMaTH4eckoe MOJEIMPOBAHHUE MPOIECCOB OCBOEHUS U YTpaThl MpodeccroHalb-
HBIX 3HaHHUH nepcoHasioM. Mojenu 1 MeTo/Ibl MOATOTOBKH MEPCOHANA C y4eToM TpeboBaHuii Oe3-
ormacHocTH. Mozenu noaaepkaHusi TpeOyemMoro ypoBHsi yMEHUN U HaBBIKOB 0€30IaCHOIO BBITIOJI-
HEHUs TOTEHIIMAIBHO OMACHBIX OIEpalfii MepcoHaIoM B MpOIEcce MPOU3BOACTBEHHON NesTeNb-
HOCTH.

CucreMHBIN aHaIN3 U MOJICIIMPOBAHKE MPOLIECCOB MPUUMHEHHS ylepOa IpU TEXHOTCHHBIX
npoucuiecTBusiX. OCHOBHbIE MPUHIIUITBI CHCTEMHOTO aHAJIM3a U MOJECIUPOBAHUS MTPOLIECCOB MPH-
YUHEeHHs ylepOa Mpu TeXHOTEHHBIX MpoucuiecTBusX. KoHuenTtyansHas Mozenb mpoliecca Mpu-
yuHeHHs yiepoa. MoearpoBaHue MpoLecCOB HECAHKIIMOHUPOBAHHOTO BBICBOOOXKICHUS U UCTE-
YeHHs] SHEPruu U BeliecTBa. MoJenupoBaHUE MPOIECCOB HEYIPABISIEMOIrO PacHpOCTPaHEHUS,
TpaHcGopMaIH U Pa3pyLIUTEIFHOTO BO3ICHCTBUS TOTOKOB DHEPTHH U BEIIECTBA.

Tema 3. Ynpa/jieHue puckaMu NMPH IKCILUTyaATAIUN MOTEHIHAIBHO
OIACHBIX cUCTEM (00 bEKTOB)

OcHOBBI TEOpUHU U METOABI aHaNM3a prcka. KoHnenuus prucka B 3aj1adyax CUCTEMHOTO aHa-
nu3a 6e30MacHOCTH CIOXKHBIX cucteM. HeonpenenennocTs U puck. YnpasieHue u puck. Cocras-
JSIIOIIME M UCTOYHUKU PUCKA B YNPABJICHUU. PUCK-OpUEHTUPOBAHHbIE NPOIPaMMbl KOHTPOJIbHO-
NpOoGUIAKTUYECKUX MEpOINPHUIATUN O MpeayNpekKACHUI0 MPOUCIIECTBUNA. MeTonbl aHanu3a U
MIPOrHO3a PUCKA MPH IKCIUTyaTaI[MM CJIOKHBIX CHCTEM. YTpaBieHue puckamu. [Ipodiema Bei6opa
pELIEHNs B YCIOBHSIX HEONPENEIECHHOCTH. XapaKTEPUCTUKA 3aa4 NPUHATHUS pelieHuid. [Ipunnu-
bl U KPUTEPUU MPUHATUS PELICHU 00 ynpaBIeHUU pUCKaMH. YTpaBIEHUE PUCKOM IPU MPOEK-
TUPOBAHUM, UCTIBITAHUAX, MOHUTOPUHTE U HKCIUTyaTal[Mi MOTEHIMAIBHO ONAacHbIX 00beKTOB. Me-
TOZBI M TEXHOJIOTUY IPUHATHUS YNPABICHUECKNUX PEUICHUM B YCIOBUSAX HEOIpeaesleHHOCTU. Tex-
HOJIOTHS NPUHATHS YINPaBICHYECKUX PELIEHUIN B YCIOBHSIX CTOXAaCTUYECKOIO M IOBEIECHUYECKOTO
PUCKOB. MeTObI U TEXHOJIOTMM NMPHUHATHS PEIIEHUN B YCIOBUSAX «IIPUPOAHON» HEONPEAEIEHHO-
cTU. TexHOJI0ruM BBIPAaOOTKU YIPABIECHUECKUX PEIICHUH C yUeTOM CHUCTEMBI ITPEeIOYTeHUH JInIa,
IIPUHHUMAIOILIETO PEILICHUE.

CraTtucTu4eckuii KOHTPOJIb 0€30MaCHOCTH CIIOKHBIX CUCTEM U TEXHOJIOTMYECKUX SKCILTY-
aTallMOHHBIX MpoieccoB. CTaTUCTHYECKHE METOAbl WIAeHTHU(HUKauu omacHocTeil. CraTuctuue-
CKH€ METO/Ibl OLIEHKH ITOKa3aTessl 4acTOThl MpouciiecTBusl. CTaTUCTUUECKOE OLIEHWBAHUE MTOKa3a-
Tesne 0e30MmacHOCTU CIOXKHBIX cucTeM. CTaTUCTHYECKOe MOJIEIMpPOBAaHUE Tpolecca Jierpagaiuu
BBIXOJHBIX MapamMeTpoB 0€30MacHOCTU. MeTo/Abl CTATUCTUYECKUX PEIIeHUH IJs OJJHOTO JUarHo-
cTrdeckoro napamerpa. CTaTUCTHUECKHE peLIeHHs IPH HAaJUYKU 30HBI HeorpeaeneHHocTu. Cra-
TUCTUYECKHI KOHTPOJIb (OLIEHWBAHUE) MMAPAaMETPOB MOTEHIMATBHO OMacHbIX onepanuii. [IpunHim-
bl CTaTUCTHUYECKOIO OILIEHUBAHMSI IMapaMeTPOB MOTEHIMAIBHO ONMAacHbIX onepaiuii. Ctatucruye-
CKOE OIICHMBAHHE W3MEHEHHUs IOoKa3aTesiell 0e30MacHOCTH CIOXKHBIX cucTeM. CTaTUCTHUYeCKUn

KOHTPOJIb 3¢ dexTuBHOCTH MEpPOIPUITHIA obecrnieueHus 0€30MacHOCTH. Onenka



0€30IIaCHOCTHUCIOKHBIX ~ CHUCTEM  METOAAMH  CTATUCTHYECKOrOo  MOJENHpoBaHUA. Meton
CTaTUCTUUYECKON OLIEHKH YCIOBHOH BEpOSTHOCTH (POPMUPOBAHMS KaHAJIOB NPOUCIIECTBUSA. MeTox
CTaTUCTUYECKOTO  OLICHMBAHMS  BEPOSITHOCTH  ONACHBIX  COCTOSHUM  CIIOKHBIX  CHCTEM.
OntuMu3zanus nporpaMMbl CTPYKTYPHO-HEPApXUUECKOI0 KOHTPOJI HAJI&KHOCTU U 0€30IacHOCTH
CJIOKHBIX CHCTEM.

[TporHo3upoBaHue U OIIEHKA TOCTEACTBHIA (yiepda) MPOUCIIECTBHIA, CBSI3aHHBIX CO B3PbI-
BaMH BelecTB. O011as XapaKTepUCTHKA B3PbIBOB. JleTepMUHUPOBaHHBIN U BEPOATHOCTHBINA METO-
Jbl TIPOrHO3UPOBAHUSA MOCJIEACTBUM B3pbIBOB. MOAENMpPOBaHNUE TIOCIEACTBUN B3PBIBOB TEXHOJIO-
THYECKUX OOBEKTOB ¢ KOHACHCUPOBAHHBIMH BEIIECTBAMU U MEPErPETHIMU JKUIAKOCTAMU. Mojenu-
pOBaHUE MOCIEICTBHIA B3PHIBOB TEXHOJOTHUECKUX OOBEKTOB C MApOra30BO3AYIIHBIMU CMECSIMHU U
C)KaTbIMU HETOPIOYUMHU Ta3aMH.

[TporHo3upoBaHue U OIEHKA MOCIEACTBUH (yiiepOa) MpOUCIIECTBUM, CBSI3aHHBIX C MOXKa-
pamu. OOmIass XxapakTepuCTHKa TpoueccoB ropenus. [Iporno3upoBaHne M OIEHKA TOCIEACTBHMA
npoucuiecTBuil (yiep0a), CBSI3aHHBIX C TOPEHUEM IPOJIUTHIX TOPIOYMX BEIIECTB U MAPOBO3TYII -
Horo obusaka. [IporHo3upoBaHue U OLIEHKA MOCIEICTBUN MpouciIecTBUH (yiiepOa), CBA3aHHBIX C
[0’KapamMH Ha IIPOMBIIIJIEHHBIX 00bEKTaX U B HACEJICHHBIX ITYHKTaX.

[Tporno3upoBaHue U OLIEHKA MOCIEICTBHH (ylepOa) MpOUCILIECTBUM, CBA3aHHBIX C BBIOPO-
COM TOKCHYECKUX (ONAcCHBIX XMMMYECKHX) M PaJAMOAKTHUBHBIX BellecTB. IIpornosupoBanue u
OLIEHKa MOCJEACTBUM MPOMCILIECTBUM, CBA3AHHBIX C BBHIOPOCOM XUMHYECKH OIACHBIX BEIECTB.
Metonuka TOKCH. IIporuo3upoBaHue U OLEHKa OCIEACTBUIM MPOUCIIECTBUM, CBA3aHHBIX C 3a-
paXEHHEM CUJIbHOJIECHUCTBYIOIIMMHU SIOBUTHIMM BeulecTBamMM. [IporHozupoBaHue M OlLlEHKa IO-
CIICZICTBUI TIPOMCIIECTBUH, CBA3aHHBIX C BEIOPOCOM PaIOAKTUBHBIX BEIIECTB.

Tema 4. OnTUMHU3aLMs NPOUECCOB IKCIIYATAIUN CJI0KHBIX CHCTEM
€ yueToM TpeOOBaHUii 0€30MaACHOCTH

MonenupoBanue 0€30MaCHOCTH CIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKUX CIy4aWHBIX
nporieccoB. OCOOEHHOCTH MOCTAaHOBKH, (POPMATTU3AIMK M PEIICHUS 33]]a4 ONITUMH3AIIUN C YIETOM
TpeOOBaHUI OE30MaCHOCTH CIOXHBIX cucTeM. OCHOBHBIE TIOHSATHS U ONPEACTICHUS MapKOBCKUX
nporieccoB. YpaBHenuss Kommoropora. I[lpenenbHble BEpOATHOCTH COCTOSHMNA. ONTHUMM3AIUS
MapKOBCKHX MOJIeNiell O€30MacHOCTH CIOXKHBIX cucTeM. OnTuMHU3aIs mokasareneid 6e30macHo-
CTH CJIOXHBIX CHCTEM C HCIIOJIb30BaHMEM armapaTa MOJIyMapKOBCKHX MporeccoB. Jlormueckue
MoJienn 6e3onacHoro QyHKIIMOHUpOBaHMS cucTeMbl. Dopmanuzaius nporecca (GyHKIHOHHPOBA-
HUS CIIOKHOW CHCTEMBI C HCTIOJIb30BAHUEM allllapata MoJTyMapKOBCKUX MPOIIECCOB.

OnTumuszanus mnokasareneil 0€30MacHOCTH CIOXKHBIX CHCTEM C MOMOIIBI0 MPOrPaMMHBIX
komruiekcoB Excel, Mathcad, MatLab, GPSS. MoaenupoBanue 6€30MacHOCTH JKCIUTyaTalluOH-
HBIX TPOIIECCOB HA OCHOBE TEOPHH MacCOBOTO o0cykuBaHus. [locTaHOBKM 3a1a4, IPUBOISIINE K
MOJIEJISIM TEOPHH MacCOBOTO oOcmykuBaHus. Kiaccudukanus cucreM MaccoBOTO OOCITY>KUBAHHUSL.
CucreMbl MaccoOBOTO 0OCITY)KMBaHMSI C OTKAa3aMH U OXKHJIaHuEM (0Yepe/bio). 3aMKHYThIE CUCTEMBI
MaccoBoro obciyxuBanusi. [Ipumeps! perieHus 3aaa4d odecrieueHus: 0€30MacHOCTH CIIOXKHBIX CH-
CTeM C WCIOJh30BAHMEM MATEMaTHUYECKOTO aIlfapara TEOPHH MAcCOBOTO OOCITY)KHUBAHHS H TIPO-
rpammHBIX KomiuiekcoB Excel, Mathcad, MatLab, GPSS.

OnTumu3zanus napaMeTpoB mporpamm odecrneueHus: 6ezonacHocTy kcruryatanuu (I10BD)



CIIO)KHBIX CHCTEM METOJIaMU JMHAMHUYECKOTo mporpammupoBanus. [locraHoBka 3amaun AMHAMU-
Yeckoro mporpammupoBanus. [IpuHIUN onTuMaibHOCTU. PeKyppeHTHOE COOTHOIIEHHE METoAa
JUHAMHYECKOro nporpamMmMmupoBanus. [Ipumeps! pemenus 3aaay ontumusanuu [10BD crnoxHbIX
CUCTEM METOJaMH JUHAMHYECKOro MporpamMmupoBaHus. OnTuMuzalus mapameTpoB 0e30macHo-
CTH TEXHOJIOTUYECKUX JKCIUTyaTalnoHHBIX mporieccoB (TOII) Ha ocHOBE CeTeBBIX METOJOB ILIa-
HUPOBAHUA U yHpaBlieHUs. MareMaTndeckoe MOACIMPOBAHNE MOTEHIIMAIBLHO OMACHBIX OTEpaIlHii.
Matematuueckrue MOAENN TEXHOJOTHYECKUX SKCILTyaTallMOHHBIX MporieccoB. ONTUMU3ALMOHHBIE
3a/layd Ha OpUEHTHUPOBAHHBIX rpadax. OnTUMH3AIMS TEXHOJIOTMYECKUX IKCIUTYaTallMOHHBIX MPO-
LIECCOB C Y4YeTOM TpeOoBaHHUiIl 0€30MacHOCTH C MPUMEHEHHEM COBPEMEHHBIX BBIYMCIUTEIIBHBIX
KOMILIEKCOB.

3.4 ' TemaTuKa NPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. IlpakTu4ecKue 3aHATHSI

[TpakTuueckoe 3austue 1 mo teme Ne 1 OCHOBHBIC KATETOPUH ¥ MTOHSTHS TEOPUU OE30MIaCHOCTH
CIIOKHBIX CUCTEM

[TpakTuueckoe 3ausaTue 2 o Teme Ne 1 OCHOBHBIE KaTETOPUH ¥ MTOHSTHS TEOPUU 0€30MIaCHOCTH
CJIOKHBIX CUCTEM

[IpakTuueckoe 3austue 3 no Teme Ne 2 CucteMHBIN aHAIIU3 U MOJISIMPOBAHKE OMACHBIX MpolLiec-
cOB B TexHoc(hepe

[TpakTuueckoe 3ausaTue 4 o teme Ne 2 CucTeMHBIN aHAJIN3 U MOJISITMPOBAHKE OTIACHBIX MTPOIIeC-
cOB B TexHoc(hepe

[TpakTuueckoe 3ausaTue 5 mo Teme Ne 3 YrpaieHue prucKaMu P SKCIUTyaTallMd MOTCHIIUATBHO
OTAaCHBIX CUCTEM (OOBEKTOB)

[TpakTuueckoe 3ausTue 6 mo Teme Ne 3 YrpaBieHue pucKaMu MPH SKCIUTyaTallMd TOTSHIIUATBHO
OTAaCHBIX CUCTEM (OOBEKTOB)

[Tpaktrueckoe 3anstue 7 mo reme Ne 4 OnTuMu3aiys MporeccoB dKCIUTyaTaIllMU CIOKHBIX CH-
CTEM C y4eTOM TpeOoBaHUI 0€30MacHOCTH

[TpakTuueckoe 3ausaTue 8 mo Teme Ne 4 OnTrMH3AIUS MPOIIECCOB IKCIUTYaTAIIHH CIOXKHBIX CH-
CTEM C y4eTOM TpeOoBaHUIl 0€30MacHOCTH

Cepruduxanus cpeicTB UHINBUIYATHHOM 3aIUTHI
3.4.2.J1abopaTopHble 3aHATHSA

He npegycmotpenst

3.5. TemaTHKa KypCcOBBIX IPOEKTOB (KYPCOBBIX padoT)

1. YipaBnenue prckamu (10 BApuaHTaM)

4. YueOHo-MeTOoAN4YecKOe U HHPOPMALIMOHHOE 00ecieyeHue

4.1 OcHoBHasi IMTEpaTypa



1. benos, I1. I'. VnpaBnenue puckamu, CACTEMHBIN aHAJIA3 U MOJICITUPOBAHKE: YICOHUK U
npakTukyM Uit By30B / I1. I'. benos. — M.: U3xa-Bo FOpaiit, 2026. — 721 ¢. —TekcT:
anekTpoHHbi // Pexxum poctyma: URL: https://urait.ru/bcode/599038

2. CoxomoB, A.K. VYmpasneHue TexHochepHOH O€30MAaCHOCThIO: Yy4YeOHUK Ui BY30B /
A. K. CokonoB. — M.: M3g-Bo IOpaiit, 2026. — 109 c. — Tekct: snekTpoHHbId // Pexum
noctyna: URL: https://urait.ru/bcode/590159

4.2. lonoTHUTEILHAS JIUTEpaTypa
1. KuceneBa, H.I'. CucreMHBIN aHAIUW3 M MOAEIUPOBAHHE SKOCUCTEM [DJIEKTPOHHBIH pecypc] —

DnekTpoH. nmaH. — Momkap-Oma: III'TY, 2008. — 128 c¢. — PexuMm jocryma:
https://e.lanbook.com/book/39594

2. Pycak, O.H. Ynpasnenue puckom. BBenenue B puckosioruto: yuebHoe mocooue [DIeKTpOHHBIN
pecype] yue6. mocobue — Onekrpon. gadH. — CII6.: CIIOIJITY, 2013. — 44 c¢. — Pexum
nocryma: https://e.lanbook.com/book/45575.

4.3. DjeKTpOHHbIE 00pa30BaTe/IbHbIE Pecypchl

1. 50OP «YmpaBneHnue puckaMu, CACTEMHBIN aHAIN3 U MOJICTTUPOBAHUE -
https://online.mospolytech.ru/course/view.php?id=12443

4.4. JIuueH3M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoOe obecrneyeHune
He npenycmotpeno.

4.5. CoBpeMeHHbIe npodeccHoHANbHBIE 0a3bl JaHHBIX U UHG(pOPMaIUOHHBbIE
CIIPaBOYHbIE CUCTEMbI

1. KoncynsranT [lmoc
URL: https://www.consultant.ru/
2. adopmarmonnas cetb «TexakcmepT»

URL.: https://cntd.ru/

5. MartepuajibHO-TEXHHYECKOe O0ecneyeHmne

HpOBe,[[eHI/Ie JIEKITUM OCYIICCTBIIAICTCA B O6H_ICYHI/IBepCI/ITeTCKI/IX ayauTopusx, rac II0
BO3MOXHOCTH MOXHO HNpPCAYCMOTPECTb ACMOHCTpPAIUIO (I)I/IJILMOB, CIIaiiIOB MM HCIIOJb30BaTh
pasgaTO4YHbIC MaTCpPUAJIbI. HpaKTI/ILIeCKI/Ie 3aHATUA C MMPUMCEHCHUCEM My.]'II;TPIMG)IHﬁHBIX CpEaACTB
MPpOBOAATCA B ayAUTOPUH. (OCHaH_IeHa IMPOCKTOPOM, 3KpaHOM, CTOJIaMHU, CTYJIbSIMU, I[OCKOﬁ) .

6. MeToanueckne peKoOMeHAAIUN

6.1. MeToauyecKkue peKOMEHAIMU ISl PeNnoaBaTeJisi 10 OPraHu3anun
o0yueHust

OCHOBHBIM Tpe60BaHI/IeM K nOpernoaaBaHUIO JUCHUINIIMHBI  ABJIACTCA TBOp‘ICCKHfI,
HpO6J’ICMHO-I[I/IaJ'IOFOBLII71 noaxomd, H03BOJ'I$IIOH_[I/II71 MOBBICUTE UHTCPEC CTYACHTOB K COACPKAHUIO


https://urait.ru/bcode/599038
https://urait.ru/bcode/590159
https://e.lanbook.com/book/39594
https://e.lanbook.com/book/45575
https://online.mospolytech.ru/course/view.php?id=12443
https://www.consultant.ru/
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y4eOHOTr0 MaTepuara.

OcHoBHas popMa M3y4deHHUsS W 3aKPEIUICHUs 3HAHUHW TI0 ITOM JUCIMIUINHE — JCKIIMOHHAS,
naboparopHas U npaktudeckas. [IpemogaBarens JOKEH MOCIEIOBATEILHO BEIYUTATh CTYACHTAM
psn JeKuuil, B XOA€ KOTOPBIX CJENyeT COCPEAOTOYMTh BHHUMAaHME Ha KIIOYEBBIX MOMEHTax
KOHKPETHOI'O0 TEOPETUYECKOTO MaTepuaya, a TaKXKEe OpraHu30BaTh MPOBEJICHUE MPAKTHUUECKUX
3aHATUA TakuM 00pa3oM, 4YTOOBbl AaKTHUBU3UPOBATH MBIIUIEHUE CTYIEHTOB, CTUMYJIHUPOBATh
CaMOCTOSITENIbHOE H3BJICYCHHE HMMHU HEOOXOAMMOM MH(POPMALMU W3 PA3IUYHBIX HCTOYHUKOB,
CpPaBHMUTEJIbHBIA aHaldM3 METOJOB pEUICHHM, COMOCTaBJICHHE IOJTYYEHHBIX pEe3yJbTaToOB,
(OpMYIIMPOBKY U apTyMEHTAIIMIO COOCTBEHHBIX B3TJISZIOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4eOHBIX 3aHATUN MO JUCUUIUIMHE COCTABJSAIOT JIeKUUU. B mpouecce oOyueHus
CTY/ICHTOB HMCIIOJIb3YIOTCS Pa3JInYHbIC BU/IbI yUEOHBIX 3aHATUH (AyAUTOPHBIX U BHEAYAUTOPHBIX):
JIEKLMU, CEMUHAPCKUE 3aHATHS, JJabopaTOpHbIe pabOThl KOHCYNIbTAllMU U T.A4. Ha nepBom 3aHsTUU
10 TaHHOHM y4yeOHOM NUCHHILIMHE HE0OXOAUMO O3HAKOMHUTD CTYJICHTOB C MOPSAKOM €€ N3YyueHHUs,
PacKpBITh MECTO U POJb JAUCUUIUIMHBI B CUCTEME HayK, €€ MPAaKTUYECKOe 3HAUYEHHUE, JOBECTH J10
CTY/IEHTOB TpeOOBaHUs Kadeapsl, OTBETUTH Ha BOIIPOCHI.

[Tpu mOArOTOBKE K JIEKIIMOHHBIM 3aHATUSAM IO Kypcy HEOOXOIMMO MpOAyMaTh IJIaH €ro
MMpOBCACHUA, COACPIKAHUC BCTYHI/ITGJIBHOﬁ, OCHOBHOW ¥ 3aKJIIOYUTEIBHOM YacTH JICKIIUH,
O3HAKOMHUTHCSI C HOBUHKAMHM Yy4eOHOH M METOAMYECKOW JUTEpaTypbl, MyOIHKAIUIMU
Hepnozmqecxoﬁ neyatu 1mo TEME JICKIMOHHOI'O 3aHATHUSA, ONPCACIUTL CPpCACTBA MATCPUAJIBHO-
TEXHUUYECKOTo o0ecreueHus IEKIMOHHOTO 3aHATHS U MOPSA0K MX HCIONIb30BAHMS B XOJ/I€ YTCHUS
JICKIIUH. YTOYHUTE IUIaH MMPOBCACHUS IMTPAKTUYCCKOI'O 3aHATHSA 110 TCMC JICKIUU.

B xojne nekuMoHHOro 3aHATHS NpenojaBaTelib JOJKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAaKOMHTb CTYJIEHTOB C [IEPEUHEM OCHOBHOM U JIOMIOJIHUTENBHOMN JIUTEPATYPhI 10 TEME 3aHATHS.

Bo BcTynuTensHON yacTu JEKIUMM 00OCHOBATH MECTO U POJIb U3y4yaeMOH TeMbl B ydeOHOH
JUCLUIUIMHE, PACKpbITh €€ IMpakTU4YecKkoe 3HaueHue. Ecinu uuTaercs He mepBas JEKUuUs, TO
HEO0X0AMMO yBsi3aTb €€ TeMy C MpeAblaAylled, He Hapyllas JIOTMKM H3JI0XKEeHUs Yy4eOHOro
Matepuana. JIeKIuio cieayeT HaduHaTh, TOJIbKO YETKO 0003HAYMB €€ XapakTep, TEMY U KPYT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyoyT pacCCMOTPEHBI.

B oOcCHOBHOM dYacTM JeKIMH CJIEeIyeT PacKpbiTh COJAEp)KaHHE YUeOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHHUMAaHUE CTYJEHTOB Ha OCHOBHBIX KaTeropusx, SBICHUSX M Ipolieccax,
0COOEHHOCTSIX UX MpOTeKaHHsl. PackpbIBaTh CYIIHOCTD U COJIEPKAHUE PA3IMYHBIX TOYEK 3PEHUS U
Hay4yHBIX TIOJXOJOB K OOBSICHEHMIO TE€X WIM UHBIX SBJICHUH U mporeccoB. Craenyer
apryMEHTHPOBAaHO 0OOCHOBAaTh COOCTBEHHYIO MO3UIHUIO MO CHOPHBIM TEOPETUYECKUM BOMPOCAM.
[IpuBonuTe nmpumepsl. 3agaBaTh MO XOAY H3JIOKEHMS JIEKIIMOHHOTO MaTepuana pUTOPUYECKUE
BOMNPOCH M CaMOMY JaBaTb Ha HUX OTBET. DTO CIOCOOCTBYET AaKTHBHU3ALMM MBICIUTEIbHON
NEATEIBHOCTH CTYACHTOB, INMOBBIIICHUI0 UX BHUMAaHUS W HHTEpeca K MaTepuany JEKLUHU, €€
cogepxkanuto. IIpenonaBaTens NOKEH PyKOBOAUTH pabOTON CTYIEHTOB IO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTepHala, MoJA4epKuBaTh HEOOXOJIUMOCTh OTPAXKEHHMsS B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH M3ydaeMoil TeMbl, 0cO00 BbIENsAS KaTerOpuilHbIN anmnapar.

B 3axmrounTtenbHOW YacTh JIEKIUU HEOOXOAMMO CHOpPMYyIUpOBaTh OOIIME BBIBOJBI IO
TEMe, PAaCKPBIBAIOLINE COJIEPKAHHE BCEX BOMPOCOB, MOCTABICHHBIX B JIeKUUU. OOBSIBUTH IUIaH
OUYEPEeTHOTO CEMHHAPCKOro WU J1a0O0paTOpHOTO 3aHATHSA, OaTh KpaTKUE PEKOMEHJAIUU I10
MOJITOTOBKE CTYIEHTOB K CEMHHApy WM JlabopaTtopHoil pabote. Omnpenenuts MECTO U BpeMs
KOHCYJIbTAllMM CTYJEHTaM, MOKEeJNaBIIMM BBICTYIMTh Ha CEMHHape ¢ JOKIaJaMu U pedepaTamu
10 aKTyaJIbHBIM BOIIPOCaM 00CYKAaeMOM TEMBI.

[lenp mnpakTUyecKuX U J1a0OPAaTOPHBIX 3aHATUNH — OOECHEeUUTh KOHTPOJb YCBOEHUS
y4eOHOro Mmarepuaia CTYACHTAMH, paclIMpeHHe M YriayOleHue 3HaHUM, MOJY4YeHHBIX UMHU Ha
JEKUUAX M B XoJe caMmMocTosTeNbHON paloThl. lloBbimieHne 3()(PEeKTUBHOCTH MPAKTUYECKUX
3aHATUH JOCTUraeTcs TMOCPEJICTBOM CO3JaHHMsl TBOPYECKOH OOCTAHOBKM, pacmojararomiei
CTYJCHTOB K BBICKa3bIBAaHUIO COOCTBEHHBIX B3IJISZOB M CYXJIEHUH MO OOCYX JAaeMbIM BOIpOCaM,
KEJaHUIO Y CTYJIEHTOB OpadoTaTh Y TOCKH IPH PELICHUHU 3ajiay.



[Tocme Kaxxaoro JIEKIIMOHHOTO, J1a0OpaTOPHOTO W MPAKTUYECKOTO 3aHSATUS CJENaTh
COOTBETCTBYIOLIYIO 3allMCh B KypHaJax y4yeTa IOCEIaeMOCTH 3aHATUI CTYJCHTAMU, BBISICHUTD Y
CTapOCT YYEOHBIX TPYMI MIPUYHHBI OTCYTCTBHS CTYICHTOB Ha 3aHATHsIX. [[pOBOAUTH TPyNIOBBIC U
WHJIUBUyaJIbHbIE KOHCYJIBTAIIMU CTYAEHTOB IO BOIIPOCaM, BO3HUKAIOIIUM y CTYJIEHTOB B XOJI€ UX
MOATOTOBKH K TEKYIIEH M MPOMEXYTOYHOU aTTECTALMH 110 YUeOHOH TUCIUIUIMHE, PEKOMEHI0BATh
B ITOMOIIb Y4eOHBIC U APYTHUE MaTEpUabl, a TAKKE CIPABOYHYIO JTUTEPATYPY.

O1ieHKa BBICTABIIICTCS MPETIOaBaTEIeM B OOBSIBIISETCS MTOCIIEC OTBETA.

[IpenogaBarens, TPUHUMAIOIIAN 3a4€T WJIM 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTH 3a
MPaBUJILHOCTDH BHICTABJICHHUS OLICHKH.

6.2. MeToauyecKkue yKa3aHusi 1Jisl 00y4al0UIUXCsI 10 0CBOCHUIO TMCIMILINHBI

Pabora cryaeHnTa HampaBlieHa Ha:

. U3y4YCHUE TEOPETHYECKOTO MaTepuaia, MOJIrOTOBKA K MPAKTUYECKUM 3aHATUSIM H
BBINIOJIHCHUE MIPAKTUYECKHUX PAOOT

. HO/IrOTOBKA u BBITIOJIHCHUE TECTUPOBAHMUS c MCIIOJIB30BAaHUEM
0011e00pa30BaTEILHOTO MOpTAJIA

. HamucaHue pedepara 1o npeIoKEeHHOH TemMe

CamocTtosTenbHas paboTa CTYACHTOB MpPEJCTaBIsieT coO0i BakHellee 3BEHO Y4eOHOTO
mporecca, 0€3 TPaBWIBHOH OpraHU3ali KOTOPOTO OOYYAIOIIMIiCSI HE MOXET OBITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT AOMKEeH MOMHUThH, YTO HAYMHATH CAMOCTOATEIbHBIC 3aHATHUS CIEIYET C MEPBOTO
ceMecTpa M TMPOBOAWTH UX peryisipHo. OdYeHb BaKHO MPHIOKUTh MAaKCUMyM YCHJIHA, BOJIH,
4TOOBI 3aCTaBUTh ce0s paboTaTh C MOJHOW HArpy3KOH C MEPBOTO JTHSI.

He crnenyer oTknanbiBaTh pabOTy Takke M3-3a HEpaOO4ero HACTPOCHUS MM OTCYTCTBHSI
BIOXHOBeHUs. HacTpoenne HyxHO co3naBath camomy. [loHnMaHre HEOOXOAMMOCTH BBITIOTHEHUS
paboThI, 3HAHUE 1IEJTH, OCMBICIICHNE TIEPCTIEKTHBBI OJIarONPHITHO BIUSIOT HA HACTPOCHHE.

Kaxplif CTYAEHT J0JDKEeH caM IJIaHUPOBATh CBOIO CAMOCTOSTENIbHYIO padoTy, UCXOAS U3
CBOMX BO3MOKHOCTEH W NPHOPHUTETOB. DTO CTUMYJIHMPYET BBIIOJHEHHE paboOTHI, co3maeT Ooiee
CIMOKOIHYI0 0OCTaHOBKY, UTO B UTOT€ MOJIOKUTENFHO CKa3bIBA€TCsl HA YCBOGHUH MaTepuaa.

BaxHo monHee ydecTh 00CTOATENbCTBA CBOCH pabOTHI, YACHUTH, YTO SIBISIETCS TIIABHBIM
Ha JIAaHHOM 3Tare, KaKylo Mocje10BaTeIbHOCTh paboThl BHIOPaTh, 4YTOOBI BBITIOJIHUTE €€ Jy4Ile U ¢
HAaMMEHBIINMH 3aTpaTaMH BPEMEHHU U SHEPTHH.

Jlis T1010TBOPHOI paboThl HEMAJOBaXXHOE 3HAUEHHE MMEET 0OCTAHOBKA, OpraHU3aIUs
pabouero mecta. HykxHO 100UTHCS, 4TOOBI MECTO PabOTHI O BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JienaeT ee Ooee m1010TBOpHOM. [IpoayKTUBHOCTH pabOThI 3aBUCUT
OT TPAaBWJIBHOTO YEepEIOBaHMS TPyAa M OTHbIxa. [109TOMYy KaXKaple Yac WM JIBa CIIEAYET JeNaTh,
nepepbiB Ha 10-15 MuHyT. BbIXOAHBIE IHU Jydllle MOCBATUTH AKTUBHOMY OTIBIXY, 3aHATHSIM
CIIOPTOM, TPOTYJKaMH Ha CBEXEM BO3Ayxe M T.a1. Jlake mepexitoueHre ¢ OJHOTO BHIA
YMCTBEHHOH pabOThl Ha JPYTroil MOXKET CIIY)KUTh aKTUBHBIM OTABIXOM.

CryneHT JODKEH IOMHHUTB, 4YTO B Ipolecce OOyueHHsl BaKHEHMIIYI0 pOJb HIpPaeT
camocrosiTenbHas pabora ¢ kHUroil. Hayuutbes paGoTarh ¢ KHHroil — BakHeMImas 3aaada
cryzaeHTa. bez 3Toro HaBblka OyeT upe3BBIYAWHO TPYIHO U3ydyaTh IMPOTPAMMHBIM MaTepuai, U
MHOTO BPEMEHH OyJeT MOTpadeHO HepalroHabHO. PaboTa ¢ KHUTOM CKITapIBacTCs M3 yMEHUS
no100pate HEOOXOAMMbIE KHUTH, pa3o0paThCsi B HMX, 3aKOHCIIEKTUPOBATh, BHIOPATh TJIaBHOE,
YCBOUTH M IPUMEHHUTD Ha MMPAKTHKE.

7. ®OoH/I OLIEHOYHBIX CPe/ICTB

7.1. MeToabl KOHTPOJISI U OLICHUBAHUS Pe3YJIbTATOB 00y4YeHUsI



Jlo nmaTel TIpOBEACHWsST TPOMEKYTOYHOW AaTTECTAllMH CTYIACHT JOJDKEH BBIIIOJHHUTH BCE
paboThl, TPEAYCMOTPEHHBIC HAcTOSIIEH paboueil mporpamMmoil mUCHMIUIMHEL —[lepedeHb
00s13aTeIbHBIX PabOT U hopMa OTYETHOCTHU MPEACTABICHBI B TAOIHIIE.

[TepeueHs 00s3aTENBHBIX PAOOT, BEITIONHSAEMBIX B TCUCHUE CEMECTPa MO JUCIIUTLIHHE:

Bun pabotst dopma OTUYETHOCTHU U TEKYIIET0 KOHTPOJIS

KypcoBoii npoekt [IpeacraBuTh KypcOBOW MPOCKT MO BBHIOPAHHOW TEME C OIEHKOH
npenojaBaTesisi Mo pe3yjabTaTaM IpeACTaBICHHs] KYpCOBOTO MPOEKTa B
dbopme mpe3eHTauu 1 Ha OyMa)KHOM HOCHTEIIE.

TectupoBanue OrneHka mpernojaBaTelis, €CIU PEe3yNbTaT TECTHUPOBAHUS IO IIKAIe
cocrasiser ooiee 41 %.

7.2. lllkana u KpUTEPUHN OLIEHUBAHMS Pe3yIbTATOB 00yYeHHs

7.2.1. lllkaja oeHUBAHUA KYPCOBOI'0 NIPOEKTAa

[Ixana oleHUBaHUA Ornucanue

OtnuHO Bbimonnensl  Bce  TpeOOBaHUS K HAlMCAaHHUIO M 3alllUTe
KypCcoBOIO IpoeKTa, oOo3HaueHa IMpoOiemMa M OOOCHOBaHA €ro
aKTyaJlbHOCTb, IPOBEAEH aHalU3 pa3IUYHBIX TOYEK 3pEHUs Ha
paccMaTpuBaeMyio TpoOJeMy W JIOTHYHO U3JI0KEHa COOCTBEHHAS
no3uLus, cHOpMyIUpPOBaHBI BHIBOJbI, T€Ma pPACKpPbITa IOJHOCTHIO,
BBICp)KaH 00BEM,  cOONMIOJEHBI  TpeOOBaHUS K  BHEIIHEMY
oopMIIeHHIO, JaHbl TMPABWIIbHBIE OTBETHl Ha JONOJHUTENIbHBIC
BOIIPOCHI.

Xopo1o OcHOBHBIE TpeOOBaHUS K KYpPCOBOMY TPOEKTY M €ro 3aluTe
BBIMIOJIHEHBI, HO NpPHU 3TOM JOMYyIIEHbl HeAO4YETH. B uacTHOCTH,
UMEIOTCS HETOYHOCTHM B U3JIO)KEHUU Marepuana; OTCYTCTBYET
JIOTUYECKasl MOCIeA0BATEIbHOCTh B CY)KJEHUSAX; HE BBIJEPXKaH 00BbEM
NOSCHUTENFHON 3allUCKU; UMEIOTCS YIyIleHUus B O(OpMIIEHHHU; Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI IPU 3aLIUTE JaHbl HEMOJIHBIE OTBETHI.

Y 10BIIETBOPUTENBHO HmeroTcst cyliecTBEHHBIE OTCTYIUIEHHUSI OT TpeOOBaHMHM K KypcOBOMY
IPOEKTy. B 4acTHOCTH, TeMa OCBEILEHA JIMIIb YAaCTUYHO; JOIYILECHbI
(dakTHyeckue OIMOKM B COJEP)KaHWU KYpPCOBOI'O IMPOEKTa WU NpU
OTBETE Ha JOIOJIHUTEIBHBIE BOIIPOCHI; BO BpeMs 3aIlUThI OTCYTCTBYET
BBIBO/I.

HeynosnerBopurensHo | Tema KypcoBOro npoekTa He pacKpbiTa, 0OHApYyKHUBAETCS
CYIIECTBEHHOE HETOHUMaHHUE POOJIEMBI.

7.2.2. llIkaja olleHUBAHUSA TECTHPOBAHUSA

PesyanaT TECTUPOBAHHUA OLICHUBACTCA 110 HpOHeHTHOfI HIKaJIC OLICHKMU.

Ouenka KonwdaecTBo paBHIIBHBIX OTBETOB
OTJIMYHO or 81 % o 100 %
XOpOIIIO ot 61 % no 80 %




YIIOBJIETBOPUTE
JTBHO

or 41 % mo 60 %

HCYAOBJICTBOPHUTCIIb
HO

40 % u MeHee TTpaBUIILHBIX OTBETOB

7.3. OueHo4HbIE CpPeICTBA

7.3.1. Tekyuuii KOHTPOJIb

dopmMa NPOMEKYTOYHOU ATTECTANUU: IK3aAMEH.

[TpomexyTouHas arrectaius oOydaromuxcs B popme 3K3aMeHa MPOBOJUTCS MO pe3yibTa-

TaM BBIIIOJIHCHHA BCCX BUI0B yqe6H0171 pa60T]i>I, MpEaAYCMOTPCHHBIX y‘le6HbIM IJIaHOM MO JaHHOM

JUCHHUITIIIMHC (MOI[y.]'IIO), IIpU 3TOM YYHUTBIBAKOTCA PE3YJIbTAThI TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH

B TCUCHHUC CCMCCTpaA. O1eHKa CTeIeHH JOCTHIXKCHUA O6y‘IaIOH_II/IMI/IC$I IUIaHUPYEMBIX PE3YyJIbTATOB

oOyueHusl Mo JUCHUILIMHE (MOIYI0) MPOBOJUTCS MpernoAaBaTeneM, BeAYyIIUM 3aHATUS 10 JIUC-

OUIIIINHE (MO,Z[y.]HO) MCTOAOM SKCHGPTHOﬁ ouieHkH. IIo mToram HpOMe)KYTOqHOﬁ arTTeCraluu 110

JUCHHUITIIIMHC (MOI[y.]'IIO) BBICTABJISICTCA OLCHKA «OTJIUYHO», «XOPOIIO», «YAOBJIECTBOPHUTCIBLHO»

HIJIN «HCYAOBJICTBOPHUTCIILHOY.

K HpOMG)Ky’l'O‘IHOﬁ aTTeCTal OOMMYCKAKOTCA TOJIBKO CTYACHTBI, BHIIIOJTHUBIINE BCC BUABI

yueOHOW paboThl, MPEeAyCMOTPEHHbIE pabouell MPOrpaMMoil O ITUCHUIUIMHE «YTIPaBIEHUE PHC-

KaMM, CUCTEMHBIN aHallu3 U MOJICITUPOBaHME» (TPOILIH MPOMEKYTOUHBIN KOHTPOJIB).

[Ixana oueHnBaHuA

Onucanune

OT1muHO

BreimonHensl Bce BHABI y4eOHON pPalOTHI, MPEeayCMOTpPEHHBIE
y4eOHbIM MIaHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBHUE 3HA-
HUMN, YMEHUIA, HABBIKOB MPUBEJCHHBIM B TaOJIMIIAX MMOKa3aTenei,
oTepupyeT MpUOOPETEHHBIMHU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH,
MPUMEHAET MX B CHUTYalUsX IMOBBIIIEHHOW cioxHocTUu. [lpum
9TOM MOTYT OBITh JOMYIICHBl HE3HAUYUTEIbHBIE OMMOKH, HETOU-
HOCTH, 3aTPyJHEHHUS NIPU AHATUTUYECKHUX ONEpaLUiX, EPEHOCE
3HAaHUW U YMEHUI Ha HOBBIE, HECTAH/IAPTHHIE CUTYaIIUH.

Xopouio

BrimonHensr Bce BBl yueOHOW pabOThI, MPEITyCMOTPECHHBIS
yueOHbpIM T1aHOM CTYJIEHT JEMOHCTPUPYET COOTBETCTBHE 3HA-
HUM, YMEHUIA, HABBIKOB MPUBEICHHBIM B TaOJIHMIIaX MMOKa3aTenei,
oTepupyeT MpUOOPETEHHBIMHU 3HAHUSIMU, YMEHHUSIMHU, HaBBIKAMHU.
[Ipy 5ToM MOTYT OBITH JOMYIICHBI OMIMOKH, HETOYHOCTH, 3a-
TPYIHEHHUSI TIPU aHATTUTUYCCKUX OTEpaIusix, MepeHoce 3HaAHUN 1
YMEHUN Ha HOBBIC, HECTAHJAPTHBIE CUTYyalldu, HCIPABICHHbIC
TIPY TOBTOPHOM OTBETE.




BeimonHensl Bce BuAbl y4eOHOW pabOThI, MPETyCMOTPEHHBIE
yueOHbIM TU1aHOM. CTYZIEHT JEMOHCTPUPYET HENOJIHOE COOTBET-
CTBHE 3HaHWW, yMEHUH, HABHIKOB MIPUBEJCHHBIM B TAaOJIHUIIAX MO-
Kaszaresiel, JOMyCKaroTCs 3HAYUTENNbHbIE OLIMOKH, MPOSBIAETCS
OTCYTCTBHE 3HAHMH, YMEHUM, HABBIKOB 10 PsAy IMOKa3areleu,
CTYICHT MCIBITBIBACT 3HAYUTEIIBHBIC 3aTPYIHEHHUs IIPU OIEpH-
POBaHUHU 3HAHUSIMU U YMEHMSAMU IIPU UX IIEPEHOCE HA HOBBIE CU-
Tyaluu.

Y,I[OBJ'ICTBOpI/ITeJIBHO

He BbinonHeH onuH uiau 6osee BUAOB yueOHON paboThI, Mpeny-
CMOTpPEHHBIX Y4eOHbIM IIaHoM. CTyIEHT OEeMOHCTPUpPYET He-
IIOJIHOE COOTBETCTBUE 3HAHUN, YMEHMM, HABBIKOB IIPUBEICHHBIM
B TabJuIax Moka3aTesei, 10oMycKatoTcs 3HaYuTelIbHbIE OINOKH,
MIPOSIBIIAACTCS OTCYTCTBME 3HAHWUW, YMEHUH, HABBIKOB IIO DAY
IIOKa3aTeJIeH, CTYACHT UCIBIThIBAECT 3HAYUTEIbHBIC 3aTPYAHCHHUS
IIPY ONEPUPOBAHUY 3HAHUSAMU M YMEHUSIMU IIPU UX IIEPEHOCE HA
HOBBIE CUTYalLlUH.

HeynosnerBopurenbHo

7.3.2. IlepedyeHb BONPOCOB PY0eKHOTO KOHTPOJISI YCIIeBA€MOCTH 1
NMPOMEKYTOYHBIX aTTeCTAIUI 110 TUCHUILTHHE
«YmpaBJ/ieHHe PUCKOM, CHCTEMHbIH AHAJINU3 U MOAEJIMPOBAHUE)

1. AxcromaTuka ydeHust 0 6€30MaCHOCTH KU3HEAEATENBHOCTH, IPMHIMIIBI, TIOHATHUS M OIIpe-
neneHus. B3anMocBs3b MOHATHH 0€301MacHOCTH, HA/ICKHOCTH, KUBYUYECTH, () (HEKTUBHOCTH U pHUC-
Ka CJIOKHBIX CHCTEM.

2. O6H_[I/Ie MNOHATHUA O MOTCHLIUAJIBHO OIIACHBIX OICpaluAaX U MOACUCTEMAX HACATCIbHOCTH.
38.IJ_II/IH_IaeMLIC OOBEKTEHI. CDaI(TopBI pHUCKa U UX I(J'IaCCI/I(l)I/IKaI_II/IH.

3. OCHOBHBIE MOHATHS TEOPHHU PUCKA, HAIEKHOCTH M GE30MIACHOCTH CIIOKHBIX cucTeM. Kpat-
Kas XapaKTepUCTHKA U B3aUMOCBS3b OCHOBHBIX CBOMCTB CIIO’KHBIX TEXHUYECKHX CHCTEM (PHUCK, Ka-
4ecTBO, 3P(PEKTUBHOCTH HAJIEKHOCTh, 0€30M1aCHOCTD, )KUBYUECTb).

4. OCHOBHBIC ITOJIOXKCHUS 3HepF03HTp0HI/II\/’IHOI\/’I KOHICIIIHMHK OIIaCHOCTH. I[I/IaHeKTI/I‘-IeCKaH
B3aHMMOCBSI3b ITOHATHITHOTO arrmapara TCOpur HaJACKHOCTH, 0€30IaCHOCTHU U pHUCKa.

5. Buiel onacHocteit. O6mas knaccupuKkanus onacHocTeil. Yiep0, npuemieMslii ymepo.

6. CucremHble cBOMcTBa TexHOC(EPHI, TPOOIEMbI MOAEIUPOBAHKSA M HH(YOPMAIMOHHOIO
yIpaBJIEHUS CIOKHBIMHU cucTeMaMu. CUCTEMHbIE acleKThl O€30IMaCHOCTH U PHUCKa.

7. CoBpemMeHHbIE HHPOPMALMOHHBIE TEXHOIOTHH K OCOOEHHOCTH KOMIBIOTEPHOTO MOIENIH -
POBaHUS OMACHBIX MPOIIECCOB U SIBICHUN B TeXHOC]eEpe.

8. CucTeMHBI MOAXOA W YIpPaBIEHHE DPHCKOM. PUCK-OpMEHTHPOBAHHBIE MOAXOBI TIPH
yIpaBiIeHUH MOTEHIMATIBHO ONAaCHBIMU 00BEKTaMU (CHCTEMaMHU, MPOLIECCAMU, SIBICHUSMH).

9. OcHOBHBIE METO/IBI AHAIM3A ONACHOCTEN U MX KPATKas XapaKTEPHUCTUKA.

10. Konuenmus BO3HUKHOBEHHS MPOMCLIECTBUH U UX Tpadudeckue Momenu. IIpeanocsuika K
MIPOUCIIECTBHIO. BHJIBI MpeAIOCHITIOK TPOUCIIECTBHIA.

11. Puck. Konnenuus npuemiaemoro pucka. Ilokasarenu pucka.

12 CYH_IHOCTB CHUCTCMHOI'O IMOAX0Ja K NCCICIOBaHUIO 0e30IMaCHOCTH CJIOJKHBIX CHCTEM. Xa-
PAKTECPpUCTUKA TAIIOB CUCTCMHOI'O aHaJIn3a OIIACHLIX MPOLECCOB.



13. CucreMuslii ananmu3 u MOJICIMPOBAHUE OMACHBIX TporieccoB. OO00IEeHHAs MOJIEb T10-
TEHI[MAJIbHO ONIACHOM OIEpaLllH.

14. Toxasarenu HageKHOCTH U OE30MIACHOCTH HEPE3EPBUPOBAHHOIN CUCTEMBI U CTPYKTYPHO-
CIIOXHBIX CHUCTEM C Pa3IMYHBIMUA BHUJIaMU pe3epBUpoBaHus. [IpoOieMbl aHaiM3a HAJACKHOCTU U
0€30I1aCHOCTH CIIOJKHBIX CHCTEM.

15. Mogens popMupoBaHus IIPEANOCHUIKA K NPOMCLUIECTBHUIO IIPU JIMHEHHOM M HEJIMHEHHOM
U3MEHEHHUHU TTapaMeTpOoB OE30MACHOCTH.

16. Pacuer mokasarteneil mapamerpuueckoii 6€30MaCHOCTH IPU MOCTOSHHOM U CIydyaifHOM
XapakTepe TPaHuI] 00JIACTH TOMYCTUMBIX 3HAYCHUN.

17. CrpykrypHble cXeMbl U CTPYKTYpHBIE (DYHKIMH CIIOKHBIX cucTeM. MccnenoBanue (Mo-
JICTUPOBAHKE) OMACHOCTU CJIOKHBIX CUCTEM Ha OCHOBE aHANM3a CTPYKTYPHBIX CXEM U CIICHapHEB
OIIACHOCTH.

18 OHGHKa rokazartejieil HaJe)KHOCTH U 0e30macHOCTH CTPYKTYPHO-CJIIOXXHBIX CUCTEM MCTO-
JOM aHajin3a MUHHUMAaJIBbHBIX COYEeTaHUH YCJIOBI/Iﬁ pa6OTOCHOCO6HOCTI/I (OHaCHOCTI/I) CHCTCM.

19. Anamus Ge30HaCHOCTH CIOMKHBIX CHCTEM C HPMBOAMMBIMM CTPYKTYPHBIMHU CXEMaMHU U
pa3IMYHBIMU BUJAMU PE3CPBUPOBAHMS.

20. Metoapl aHanM3a HAJEKHOCTH U GE30IACHOCTH CHCTEM, OCHOBaHHBIE HA NPUMEHEHHH
OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH.

21 BbaiiecoBckue MCTOJbl OLCHHMBAHUA PHCKA IPHU SKCILUTyaTalluu MOTCHUHUAJIBHO OIMACHBIX
CHUCTEM.

22. Ocobennocty (hopManu3alul ¥ MOJEITMPOBAHMS OMACHBIX MPOILIECCOB, PUCKA aBapuil U
KatacTpod.

23 CDOpMaJ'II/BaI_[I/I}I IMPEAIIOCHIIOK K MPOUCHICCTBUAM, KaK CHy‘I&fIHHX COOBITHI. 3aKOHBI
pacnpez[eneHHﬁ IMPEAIIOCBHUIOK K MPOUCHICCTBUIO U UX YUCIIOBBIC XaPAKTCPUCTHUKH.

24 CraTtucTuuecKkoe OIPEACIICHUC BCPOATHOCTHU (‘laCTOTH) IMPEAIIOCHIIOK K IMPOUCIICCTBU-
M, KaK CHy‘I&ﬁHHX COOBITHI. HpaBI/IJ'Ia CJIOKCHHUA U YMHOXKCHUA BepOHTHOCTeﬁ OMACHBIX COOBITHI
"N UX CJIICACTBHA.

25. VnpukatopHas QYHKIUS OPEANOCHUIOK K IIPOUCIIECTBUIO U UX BEPOATHOCTHBIE XapaKTe-
PUCTUKH. 3aKOHBI PACTIPEICTICHUIN U UX YUCIIOBBIC XapaKTEPUCTHKHU.

26. MonenupoBaHue ONAacHBIX MPOLECCOB MPU OMHOMHHAILHOM pAcHpeeleHUH HHUIIHH-
PYIOLIMX COOBITHI U YCIIOBUH (IIPEANOCHIIOK K IPOUCILIECTBUSAM).

27. ®opmanusalus IpoLeccoB BOSHUKHOBEHMs IpoucuiecTBuil. CTPyKTypHBIE cXeMbI pabo-
TOCIIOCOOHOCTH, O€30IMaCHOCTH, OIIACHOCTH CJIOKHBIX CHCTEM.

28 (DopMaJ'II/ISaI_[I/ISI MpoHcCCOB BO3BHUKHOBCHUSA IMPOUCHICCTBUAA. qDYHKHI/II/I anre6p1>1 JIOTUKH.
CueHapun OMacHOr0 COCTOSTHUS.

29. ®opmupoBaHKE BEPOATHOCTHBIX (DYHKIHMIA IPOUCIIECTBHI Ha OCHOBE METOJOB JIOTHKO-
BEPOSITHOCTHOT'O UCUUCIICHUS.

30. MeToxpl aHanM3a OMACHOCTH CHCTEM, OCHOBAHHBLIE HA IPMMEHEHHH TEOPEM TEOPHHU Be-
positHOCTH. MeTop mepebopa TUmoTes.

31. BeposTHOCTHEII aHATN3 ONACHOCTH CIIOKHBIX CUCTEM. METo/ pa3pe3aHus.

32. ®yHKIMU ONACHOCTH CIIOKHBIX CUCTEM C HapallebHO-N0CIeI0BATENLHOM CTPYKTYPHOM



CXEMOH.

33. DyHKIMHK ONACHOCTH CIIOKHBIX CUCTEM C TI0C/IE0BATEIbHO-NAapaLIEIbHOM CTPYKTYPHOM
CXEMOM.

34. Onenka 6e30I1aCHOCTH CIIOKHBIX CUCTEM C TIPUBOIMMBIMU CTPYKTYPHBIMU CXeMaMK 06€3-
OIIACHOCTH M Pa3JIMYHBIMU BUJIAMU PE3EPBUPOBAHHUS.

35. Orenka 6e30MacHOCTH 1 HaIeXKHOCTH CIIOKHBIX CHCTEM C TIPOM3BOJILHON CETEBOM CTPYKTY-
POIA.

36. I'padoaHanuTHIECKHE MOJIENH TIPOLECCOB BO3HMKHOBEHHMS MPOMCIIECTBUH (CIEHApHER
OIacHOro cocTosiHMs). [IpaBuiia mocTpoeHus 1epeBa MPOUCHIECTBUS U JepeBa COOBITHIA.

37. Ponb 4enoBedeckoro (GpakTopa B TEXHOTEHHOM 0€30MacHOCTH. Be30macHOCTh CIOKHBIX

CHCTEM  «4YEJIOBEK-MalluHa-cpena». [loka3zarenn  kadecTBa  MHOATNOTOBKM — IEPCOHANIA K
BBIITOJIHCHUFOTIOTEHITHAIBHO OTTACHBIX OTICPAITHH.

38 MOI[GJ'II/IpOBaHI/IC 0e30macHOCTH OPraTU4YCCKUX CUCTCM.

39. MonenupoBanue HaaeXHOCTH M 0OE30MACHOCTH MEPCOHANA KaK KOMIIOHEHTa (3BEHA)
CJIO’)KHOM CHUCTEMBI «4€JIOBEK-MAaIINHA-CPEIay.

40 IToka3arenu 0e30IaCHOCTH IpraTUYICCKUX CUCTEM C YYCTOM BPEMCHHBIX OrpaHI/IquI/Iﬁ Ha
JJOKAJIN3alluI0 OIIaCHBIX CI/ITyaHHﬁ.

41. MopenupoBaHue TIPOIECCOB 00yYEHHS U TIOIEPKAHMS YPOBHS IIOATOTOBKH MEPCOHAIA ¢
y4eToM TpeboBaHU OE30MACHOCTH.

42. MaremaTHuecKoe MOJIEIUPOBAHME HPOLECCOB OCBOEHMS U YTPAThl IIPO(ECCHOHATBHBIX
3HAHUM MEPCOHAIOM.

43. Monenu noJiiepkaHusi TpeOyeMoro ypoBHs YMEHUN U HABBIKOB O€30MACHOTO BBHITIOJIHE-
HUSI NIOTEHIMAJIBHO ONACHBIX OIEpalUil IMEPCOHAIIOM B IIPOLECCE MPOU3BOACTBEHHOU EATENBHO-
CTH.

44. CucreMHBIi aHAIN3 U MOJEIUPOBAHKME MPOIECCOB MPUYMHEHHUS yiepOa P TEXHOTEH-
HBIX [IPOUCIIECTBUSIX.

45 OcHOBHBIE IMPUHOUIIBI CUCTCMHOI'O0 aHAJIM3a U MOACITIUPOBAHUA IMPOUCCCOB NMPUINHCHUA
yiiepba TpH TEXHOTEHHBIX MpoHciIecTBUAX. KoHIenTyanbHas MOJAENh Mpolecca MPUINHEHUS
yiepoa.

46. MoaenupoBaHie NPOLECCOB HECAHKIMOHUPOBAHHOTO BBICBOOOXKIEHHS M HCTEUEHHS
DHEPIrUU U BEILECTBA.

47. MopenupoBaHue IIPOLECCOB HEYIPABISIEMOrO PACIpPOCTPAHEHHs, TpaHC)OPMAlLUH |
Pa3pyLIMTEIBHOIO BO3IEUCTBHS TOTOKOB SHEPTUU U BEILIECTBA.

48. Konuenuus pucka B 3a[a4aXx CUCTEMHOTO aHaIN3a 0€30MacHOCTH CIOKHBIX cucTeM. He-
ONPEIETIEHHOCTh U PUCK.

49 MCTOHLI AHAJIM3a 1 IMMPOTHO3a pUCKa ITPU SKCILTyaTalluK CIIOXKHBIX CUCTEM.

50. TexHonOrNs NPUHATHUSA YIIPABIEHYECKHX PELICHUH B YCIOBHAX CTOXACTHYECKOTO M TIOBE-
JIEHYECKOT'O PUCKOB.

51. Meronpl ¥ TeXHOJIOIHH NPUHATHS PEIIEHHUN B YCIOBUAX «IIPUPOIHON HEOIPEIEICHHO-
CTH.

52. TexHonoruu BHIPAOOTKH YIPaBJIEHYECKUX PELMIEHHMI C YUETOM CHCTEMBI HPEINOYTEHHI



JULA, IPUHUMAIOIIETO PELICHHE.

53. IpuHLIMOBI CTATUCTUYECKOTO OLIEHUBAHHS MAPaMETPOB IOTEHIHAILHO ONACHLIX Olepa-
005178

54. Cratuctueckre METObI OLEHKH MOKA3aTeNs 4acTOThl ONACHBIX COOBITHIi (IIpoMcIIe-
CTBUI).

55. Cratuctuueckoe olieHUBaHUE MOKa3aTeNlel 6€30I1aCHOCTH 2JIEMEHTOB CJIOMKHBIX CHCTEM.

56. CraTucTnueckuii KOHTPOJIL GE30MACHOCTH CIOKHBIX CUCTEM M TEXHOJOTMYECKUX DKC-
MJTyaTallMOHHBIX MPOIIECCOB.

57. Crartuctuueckre MeTosl MAeHTHOHKALUK ornacHocTei. CTaTUCTHYECKOE OLIEHUBAHME
IoKasarejieii 0€30MaCHOCTH CI0XKHBIX CHCTEM.

58. Craructuueckoe MozeIMpoOBaHKUE MPOLEcca JErpajaliii BHIXOAHBIX HapaMeTpoOB 0e3-
OIIaCHOCTH.

59. MeTonp! cTaTMCTHYECKHX PELIEHHMIT IS OJJHOTO MArHOCTHYECKOTO MapaMeTpa (Mpu3Ha-
Ka OTMaCHOCTH ).

60. Cratuctuueckue pelieHus NpHM HAIMYMHU 30HBI HeompeneaeHHOCTH. CTaTUCTUYECKHid
KOHTPOJIb (OLIEHUBAHKE) TApaMETPOB MOTEHIIMAIBHO OMACHBIX ONEpaLni.

61. Crartucruueckuii KOHTPOIb 3PPEKTUBHOCTH MEPONPHATHI 0OecreueH s 6E30MaCHOCTH.

62. OnruMu3anyUs OporpaMMbl CTPYKTYPHO-HEPAPXHIECKOT0 KOHTPOJIS HAIE)KHOCTH U O€3-
OIIACHOCTH CJIOKHBIX CUCTEM.

63. CrartucTHueckoe MOIETIMPOBAHKE OMACHBIX MporeccoB. Metoa MonTe-Kapiio.

64. Monenuposanne 6e30IaCHOCTH CIOXKHBIX CHCTEM Ha OCHOBE MApKOBCKHX CIYYaiHBIX
MIPOIIECCOB.

65. OcHOBHbIE TIOHATHS U ONpesieIe s TEOPUH MapKOBCKUX CIIyYaifHBIX MPOLIECCOB. YpaB-
HeHus Konmoropoga. IIpenensHbie BEpOATHOCTH COCTOSIHUM.

66. ®opmanuzanus mponecca GYHKIMOHUPOBAHMS CIOKHONW CHCTEMBI C HCIOJIB30BAHMEM
anmnapara MoJyMapKoBCKUX MporieccoB. OCOOEHHOCTH MOCTaHOBKH, (OpMaliM3alluy U PEeLIeHus 3a-
Jlad ONTHUMM3AIMH C y4eTOM TpeOoBaHuUI 0e301acHOCTH (TIPUEMIIEMOT0 PUCKA) CIIOKHBIX CUCTEM.

67. OnTuMu3anUs MAPKOBCKUX MojieNeil 6e30MacHOCTH CIIOKHBIX CUCTEM.

68. ®opmanuzanus mpomecca GYHKIMOHUPOBAHMS CIOKHOW CHCTEMBI C HCIIOJIB30BAHHEM
anmnapara oJIyMapKOBCKHX IPOLIECCOB.

69. Onrumusanus nokasareneil G€30MaCHOCTH CIOKHBIX CUCTEM C MCIOJIb30BAaHMEM allIapa-
Ta MOJYMAapKOBCKUX CIy4alHbBIX IporeccoB. Jlornueckue Monenu 0e30macHoro (pyHKIMOHUpPOBA-
HUS CUCTEMBI.

70. MonenupoBanue Ge30MaCHOCTH KCIUTYaTallMOHHBIX MPOLECCOB HA OCHOBE TEOPHH Mac-
coBoro oociyxuBanus. IlocTaHOBKYU 3a/a4, MPUBOASIIIE K MOJIENISIM TEOPUH MacCOBOIO 0OCTYXKH-
BaHUS.

71. Onrummsanus nokasarenel 6€30MaCHOCTH CIOKHBIX CHCTEM € MOMOIIBIO TPOrPAMMHBIX
komiuiekcoB Excel, Mathcad, MatLab, GPSS.

72. Pemenne 3anau obecredeHns: 6€30IACHOCTH CIIOKHBIX CHCTEM C HCHOIB30BAHMEM Ma-

TEMaTHYECKOTO arapara TEOPUHU MacCOBOTO OOCTYKHUBAaHHUS W MPOTrPAMMHBIX KOMITIEKCOB Excel,
Mathcad, MatLab, GPSS.



73. OntuMusanyds HapamMeTpoB IporpaMM OO€credeHUs O€30MacHOCTH AKCILTyaTalluu
(IIOBD) cnoxHBIX CUCTEM METOAAMM JMHAMUYECKOro mporpammupoBaHus. IlocraHoBka 3amaum
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHUS.

74 OHTI/IMI/I?;aI_[I/ISI IoKa3areiicii 6e30IMacHOCTH U HaaACKHOCTH CIOXKHBIX CUCTEM C HUCIIOJIbB30-
BaHHUCM allllapaTa MapKOBCKHUX CHy‘IﬂﬁHHX MponccCCoB.

75. OntuMusanus nokasareei 6e30MacHOCTH IPH MPOEKTHPOBAHUM CHCTEM.
76. OnTuMu3anus MapaMeTpoB OE30MACHOCTH TEXHOIOTMYECKMX AKCILTYaTallMOHHBIX HpO-

ECCOB HA OCHOBE CETCBBIX METOJA0OB IIJIAaHUPOBAHUSA U YIIPABJICHUA.

77. CtpykTypHO-TIapaMeTpudecKas ONTUMM3ALUSA IIPOrPaMMBbI KOHTPOJIBHO-
IpOopMIAKTUYECKOHN NeATeIbHOCTH HHCIEKTUPYIOLINX U JPYTUX JOKHOCTHBIX JIHII.

7.3.4. IlepeyeHb NpaKTUYECKHUX 3a1aHUIl (3a7a4) pPy0esKHOI0 KOHTPOJISl yCIIeBA€MOCTH
U MPOMEKYTOUYHBIX ATTEeCTAIUI MO JUCUHUILINHE
«YrnpasJjieHHe pUCKOM, CHCTEMHBII AHAJIN3 U MOIeJIUPOBAHNE)

3agauya Nel. TexHomornyeckuil 3KCIIyaTallMOHHBINA IIPOLECC, CONEPKUT PsiJl MOTEHIIUATb-
Ho omnacHbIXx onepanuii (II00), cBA3aHHBIX ¢ NPUMEHEHUEM TEXHHYECKOU cucTeMbl. B cocTtas cu-
CTEMbI BXOJST TPU HEBOCCTAHABIMBAEMBIX MOACUCTEMBI (y3J1a), OTKa3bl KOTOPBIX paccMaTpUBarOT-
Csl KaK INPEANOCBhUIKKA K IpoucuecTBusM. OTKa3bl IOACUCTEM HE3aBUCUMBI. BepOsSTHOCTH OTKa3a

nepBoii moacucremsr (1 = 0,4; Bropoii - g2 =0,5; Tperseit gz =0,7. M3BecTHO, YTO IS BOSHUK-
HOBEHHMs aBapHH 3aBEIOMO JIOCTATOYHO OTKA30B TPeX mojcucteM Q4 =1; npu oTkase ojHoOi mox-
cHCTeMBI BeposTHOCTh aBapun - QF =0,02; mpu oTkase JBYX MOJICHCTEM BEPOATHOCTH ABAPHH -

Q% =0,06 . Haiftu BeposiTHOCTB ipouciectBist Q% mipu BuimonHenuu 1100.

3agaya Ne2. Be3omacHOCTh TEXHOJOTMYECKOIO Mporecca S , MPOJOJDKUTENBHOCThIO 1,
oOecnieunBaercst 1Byms npotuBoaBapuitHeiMu cucreMamu (ITAC). BepostHocTh aBapuu, B pe3yib-
TaTe OTKJIOHEHUS! KOHTPOJIUPYEMbIX TapaMeTpoB (IPU3HAKOB ONIACHOCTH), TPU PabOTE IBYX CUCTEM

6esomacnoctu pasHa Q7, = 0,007 ; npu pabore Tonbko nepsoi cuctemsl - Q) = 0,056 ; mpu padote

TONBKO BTOpO# cucteMsl - QY = 0,083 ; npu HepabGoraromux cucremax Qf =0,367 . BeposrHocTsb

6€30TKa3HOM paboThl MEepBO MpoTHBOaBapuitHOM cuctemsl paBHa P1=0,98, Bropoit - P2 =0,93.
CucTeMbl BBIXOISIT U3 CTPOS HE3aBHCHUMO APYT OT Apyra. B ciydae aBapuu, NpUIMHEHHBIN yIIepo
onenupaercs B CY =98-10° ycnoBHbIX enunuil. PaccuntaTh mokasaTelb pUCKA MPU BBITIOTHEHHH

TCXHOJIOTHYCCKOTIO ITponecca.

3agaua Ne3. [Ipu peMoHTHO-BOoccTaHOBUTENBHBIX padoTax (PBP) moreHnunanbHO omacHbIX
00BeKkTOB ucnoab3ytoTcs anmeMenTsl 3UIT (mpubopsl, y3ibl, netanu) pasHoro kadecta. [lpu sTom
70 % 3UII cocraBustoT HOBBIE 35ieMeHTHI, a 30 % - 3;eMeHTsl 0OMEeHHOTO (DOHIa, HMEOIINe OTpa-
HUYEHHBIN pecypc (WM BOoccTaHOBIIEHHBIE AnieMeHThl). Ecnu B xone PBP ucnonb3oBanuce: a) Ho-
BbIie AemeHThl 3UI1, To ero mokasarens dKCIUTyaTallMOHHOM Oe3omacHOCTH paBeH 0,95; 0) snemen-
o1 3UIT u3 oOMeHHOTO (OHJIA, TO €r0 MOKa3aTeNlb IKCIUTyaTallMOHHOW Oe3ormacHocTH paseH 0,7.

[Tpu skcmmyaTanun 00beKTa B TE€UEHUE BPEMEHHU [, ONMAcHBIX (aBapUitHBIX) CUTYyaluil He 3a(uK-



cupoBaHo. Haiitu BeposiTHOCTB TOTO, uTO 1pu PBP I1OO ncnons3oBanucek HoBblie 3nemMeHTh! 3UIL.

3agaua Ned. [Tpu skcruryaranuu [10O BO3MOXKHBI JTOXKHBIE cpabaThiBaHUS TPUOOPOB O€3-
omacHOCTH. JIoKHBIE cpabaThIBaHUs OO0YCIOBIICHBI MPEINOCHUIKAMU IBYX TUIIOB A u B. Bepost-
HOCTh BOSHUKHOBEHHMsI MpeaAnocbuiku tuna A pasna 0,8, a npeanocsuiku tuna B — 0,4. I1o pe3yib-
tatam dkcruryaranuu 1100 3adgukcupoBaHo ogHO JT0KHOE cpabarbiBaHue. HaliT BEpOSTHOCTH TO-
0, 4TO JIOXKHOE cpadarpiBanue mpubopoB 6e3onacHoctu [TOO cBsi3aHO ¢ MPEAMOCHUTKOM THITA A.

3agaya Ne 5. BapuaHTbl CTPYKTYpPHBIX CXeM O€30MACHOCTH CHCTEMbl M TOKa3aTeNld HX
HaJISKHOCTH, TIPEICTaBJICHBI Ha puc. 5.1, Tadm. 5.1.

Heo6xoaumo, 1t 3a1aHHOTO BapHaHTa CTPYKTYPHOM CXEMBI: @) COCTaBUTh TaOJIHIly UCTHUH-
HOCTH COCTOSIHUI cucTeMbl; 0) ¢ momoinbto @AJI onucars ycinoBus 6e30macHOro (yHKIIMOHUPOBA-
HUS CUCTEMBbI; B) HA OCHOBE TAOJIUI[Bl HICTUHHOCTH IOJIyYUTh aHAIMTHYECKUE BBIPAKCHUS BEPOST-
HOCTHBIX (DYHKIIMI 0€301IaCHOTO COCTOSIHUS M COCTOSIHUS C TIPEANIOCHUIKOM K MTPOUCIIECTBHIO; T') BBI-
YHCIIUTh BEPOATHOCTh HAXOXKICHHUSI CUCTEMBI B COCTOSIHIH C MPEINOCHUTKON K IPOUCIIECTBUIO, TIPH

yerosnn: P, (t) = 0,905; P, (t) =0,93; P,(t) = 0,967 ; P, (t) = 0,989 .

A) B)

X1 X1 X3
1 ==

33,, _ g AT o o ] o ___omepauui
Puc. 5.1, BapHaHTLI CTPYKTYPHBIX CX€M 0€30MaCHOCTH CUCTEMBI

AE{ai ‘l :1, n} BBITIOJIHACMBIX C ICJIBIO IPUBCACHUA CUCTCMBI B 3aIAHHOC COCTOSAHUC, ITOJIOKE-

Hue. HapylieHuss TeXHOIOrMM onepanuil 00CIyKUBaHMs C BEPOSITHOCTBIO (], MOryT IPHUBECTH K
npoucuectsuto npu ¢pynkruonuposanuu CTC. C uenbio noBeimenus kayectsa TIII ocymecTsis-
€TCsl OIEPALMOHHbI KOHTPOJIb, [IPU KOTOPOM C BEPOSTHOCTBIO PY" BBISBISAIOTCS W yCTPaHSIOTCS

MPEOCHUIKU K MMPOUCHIECTBUIM, 00YCIOBIEHHBIE KaK OMIMOOYHBIMU JIEUCTBUSMU HOMEPOB pacye-
TOB, TaK U HEKAUECTBEHHBIM BBIIIOJIHEHUEM (HApYyIIEHUEM TEXHOJIOTUH) OTIEPALIU.

Tpebyercs, U1 3aJaHHBIX UCXOJHBIX JaHHBIX (CM. TabJ.): a) COCTaBUTH CLIEHApUil HeKaye-
CTBEHHOTO BbINOJHEHUs onepanuii TOII; 0) HallTH BepOATHOCTh BOHUKHOBEHMS HPOMCIIECTBHUS
npu skcrryaranuu CTC, B pe3ysbTaTe HEKaYECTBEHHOTO BBINOJIHEHUS onepaunid TOII.

[Tpumep, hopMupoBaHHs BapHaHTa UCXOAHBIX JAHHBIX

No Ne Komuectro oneparumii TOIT (n)

BapuaHTa
sl | e U I 1 2 3 4 5 6 7 8 9 10




T.5.2
Bap. Nel

Qi

0,05

0,05

0,05

0,03

0,01

0,02

0,04

0,09

0,02

0,02

T.5.1

pyn

0,98

0,96

0,89

0,92

0,89

0,91

0,95

0,98

0,98

0,94




Bap. Nel

Tabmuma 5.1
Ne Tadmima HCXOMHBIX JAHHBIX
BapHAHTA 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
7 n oo noxg n oo n oo n g n Qo n o noan n g noaa n QT noxg n oo
Tabwnia 5.2
Ne Tadnuia HCXOOHBIX JaHHBIX
papuaaTa 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




3agauya Ne 7. B mporiecce sKCITyaTaliii OacHbId Ipou3BoACTBeHHBIH 00BbekT (OI1O) Mo-
’KET HAXOJUThCS KaK B O€3011aCHOM COCTOSTHUM So, TaK U B COCTOSIHUM € TIOBBIIICHHON OIIACHOCTBIO
S1. Ilo cTatucTryeckuM JAaHHBIM ycTaHOBIEHO, uTo npumepHo 30 % Bpemenu OIIO naxoautbes B
coctossHUH So, a 70 % BpemeHu B coctosiHuu S1. be3onmacHOCTh 00bEKTa KOHTPOIUPYETCS ABYMS
CHCTEMaMH, OCYIIECTBIISIIOIINX KOHTPOJb 10 PAa3HbIM HHTErPAILHBIM MapaMeTpaM Oe30MacHOCTH.
Jl0CTOBEpPHOCTH CHUCTEM KOHTpPOJIS orpaHuyeHa. [Ipu 3ToM JOCTOBEPHOCTH PE3yabTaTOB KOHTPOJIS
nepBoii coctasisieT 98 %, a Bropoil cuctemsl — 92 %. B kakoii-To MOMEHT BPEMEHU I1OJIY4YEHO CO-
obmienue ot nepBoit cucremsl, uro OIIO HaxoauTCs B 6€30MaCHOM COCTOSTHHHM, & OT BTOPOM cHCTe-

MBI, YTO OOBEKT B COCTOSIHUHM C IOBBIIICHHON OMacHOCThI0. HeoOxoaumo oneHuTh, uto OITO Haxo-
IUTCA B O€30IIaCHOM COCTOSIHUU.

3agauya Ne 8. Haiitu BeposSTHOCTH O€30IMacHOM pabOThl HEBOCCTAHABIMBAEMOW CHCTEMBI B
tedeHue 100 gacoB, COCTOSAIIEH U3 OJHOTO OCHOBHOTO W JIBYX HAarpyXEHHBIX PE3EpPBHBIX 3JIEMEH-
ToB. BeposiTHOCTh Oe30TKa3HON paboThl dneMenToB B TeueHue 100 gacoB paBna 0,8. OTKa3sl iie-
MCHTOB HE€3aBHUCHMBEI.

33113‘—[3 Ne 9. HeBoccranaBnuBaemasl CUCTEMa COCTOMT M3 TPEX JJICMCHTOB, HEC3aBHUCUMBIC
OTKa3bl KOTOPLIX IIPHUBOAAT K aBapHUMU. OEeMEHTHI UMEIOT OJJMHAKOBBIC HAJIC)KHOCTHBIC XapPaKTCPH-

CTHKH, C BEPOSATHOCTBIO OTKa3a B TeueHune oanoro ronxa (; = 0,01. Heo6xoaumo mocTpouTh CTpyK-

TYpHYIO cxeMy O€30IIaCHOCTH M PACCUMTATh BEPOATHOCTb aBapUM IPU SKCIUIyaTallUd CUCTEMBI B
TEYEHUEe roja.

3agaya Ne 10. Haiitu BepoATHOCTh O€301MacHOi pabOThl CUCTEMBI B TEUYEHHE OJHOTO TOJa U
cpenHee BpeMsi 0e30macHOi pabOThI, COCTOAIIEH U3 TPeX MOCIEA0BATEIbHO COSAMHEHHBIX dJIEMEH-
TOB, pa0OTAIOIIKX JO MEPBOT0 OTKa3za. VIHTEHCMBHOCTh OTKA30B DJIIEMEHTOB CTPYKTYPHOU CXEMBI
A;=107° 1/ gac. Bpemst HapaGOTKHU JI0 OTKa3a MOJYMHSAETCS SKCIOHEHIIMATLHOMY 3aKOHY pacrpe-
JICJICHUS.

3agaya Nell. besonacHocts TOII 3aBUCUT OT IBYX KOHTPOJUPYEMBIX IapaMeTpOB, KOTO-
pble ABIAIOTCA NpU3HAKaMU omacHocTd - X1 u Xz . BbIXoJ mapaMerpa 3a yCTaHOBJIEHHBIE 3HAYeE-

aust (X ¢ X*) pacuenuBaercs kak npeanocbuika k npouciiectsuto (ITIT). Tpu HaX0kIeHUH KOH-
i [
TPOJIMPYEMBIX MapamMeTpoB B mpeaeiax HopMmbl (X € X*, X € X)), BeposTHOCTh aBapvu paBHa
1 12 2

- Q . IIpu HOopM™me 3Havenuit mepsoro napamerpa X € X* u me Hopme Broporo X ¢ X, Bepo-
00 11 2 2

stHOCTH aBapuu paBHa Q . CoorserctBenno mpu X ¢ X* u X € X" - BeposTHOCTH aBapuu
01 1 1 2 2

paBna - Q1o . Jlna ¢popmanuszanuu 3agauu npuHATa cieayomas gopma samucu. Uuzpekcst (i,j) mpu
Qij 9T0 OyIieBHI IepeMEeHHbIE, TPUHUMAOIINE 1Ba 3HaYeHus: O - MPH OTCYTCTBUH MPEINOCHUIOK K

MMpOUCHICCTBUIO, CBA3AHHBIX C BBIXOJOM IMapaMCTpa 3a MpCACIbl HOPMbBI, U l-8 Apyrux cirydasax

(Hanpumep, QlO 03HaYaeT BEPOATHOCTH aBapHU MPH X1 2 XT u X2 € XI; ). Ilpu BeIXOIE OGOMX

napameTpoB 3a mpeneisl Hopmbl, T.e. X & X* u X ¢ X", BepostHocTs aBapuu pasHa - Q
1 1 2 2 1

BeposTHocTh BhIxoa mapametTpos X1 u X2 3a npeesbl HOpMbL, npH peanusamuu TOII B TeueHue



BPEMEHH | 15, COOTBETCTBEHHO paBHa (,; 1 0, . [lapaMeTpbl H3MEHAIOTCS HE3ABUCHMO JPYT OT

Apyra.
TpeOyeTcst olleHUTh BEpOSITHOCTH Oe3omacHoro BeimoHeHus TOI1. [Toctpouts rpaduku 3a-

BUCHMOCTH BEPOSITHOCTH aBapuu OT napameTpoB (,; u 0.

BapuaHTBI HCXOTHBIX JaHHBIX, TIPEICTABICHHI B Ta0. 5.3.

Tabmuna 5.3
YcnoBHEIE BapuaHTbl HICXOIHBIX JAHHBIX
obosuade- 1 2 3 4 5 6 7 8 9 10
HUA
9 0,056 | 0,073 | 0,011 | ;oc | 0,096 | 0,083 | 0,056 | 0,059 | 0,038 | 0,026
x1 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
Ox2 6 5 9 3 3 9 9 9 1 3
0 0,067 | ;45 | 0045 | 0,040 | 0,049 | 0,013 | 0,006 | 0,051 | 0,006 | 0,019
00 4 ’ 8 5 6 5 1 4 0 9
0 0,539 | 0451 | 0,256 | -0 | 0.270 | 0,136 | 0,865 | 0,968 | 0,391 | 0,456
01 4 3 5 ’ 1 7 8 1 5 9
0 0,377 | 0,099 | 0,013 | 0,327 | 0,678 | 0,833 | 0,479 | 0,582 | 0,416 | 0,180
10 6 1 6 1 4 0 0 1 8 5
0 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
IIPOIOJDKEHHE TaOIHIIBI 5.3
YCJIOBHI)IG BapI/IaHTBI HCXOIHBIX JAHHBIX
060332%' 11 12 13 14 15 16 17 18 19 20
0,061 | 0,010 | 0,090 | 0,047 | 0,014 | 0,080 | 0,062 | 0,016 | 0,087 | 0,020
Oy 7 7 1 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
dy» 1 9 2 0 1 4 0 1 0 1
0 0,092 | 0,040 | 0,031 | 0,039 | 0,029 | 0,071 | 0,021 | 0,065 | 0,077 | 0,051
00 7 1 6 9 1 9 1 0 2 8
0 0,266 | 0,693 | 0,097 | 0,710 | 0,982 | 0,652 | 0,423 | 0,819 | 0,591 | 0,420
01 1 1 9 6 1 3 3 5 9 2
0 0,897 | 0,165 | 0,666 | 0,055 | 0,519 | 0,595 | 0,320 | 0,867 | 0,239 | 0,451
10 8 9 7 0 9 8 0 8 8 0
0 0,958 | 0,747 | 0,774 | 0,804 | 0,999 | 0,970 | 0,635 | 0,891 | 0,982 | 0,971
1 5 9 8 4 6 4 7 2 3 1

3agaua 12. CocrostHue noteHmuansHo onacHoi oneparwn (II0O0) koHTpoMMpyeTcs: Tpems
napamMeTpaMu 6630!‘11aCHOCTI/I - X1, Xou X3. Beixoa mo60ro U3 mapameTpoB 3a YCTAHOBJIECHHBIE

smauenus (X, € X4 1=1,3) asngercsa npeanockuikoil k mpouciecTsuio. IIpy HaX0XKIEHHH KOH-

TponupyeMbIx mapameTpoB B mpenenax HopMel (X € XA, X € X* u X € X*), BeposATHOCTh
1 12 2 3 3

aBapuu paBHa - QO. IIpy He HOpPMe 3HAYECHHH OHOTO U3 MapamerpoB (moboro) X & X* u HopMe
I 1

Tl
OCTaJIbHBIX XJ- € Xj ‘ J#1, BeposTHOCT aBapuu pasHa Q v COOTBETCTBEHHO MPU HE HOPME JIBYX




mo0ObIX mapametpoB 1 HopMme octanbHeix X g XA N X ¢ X* N X e X2 (i# ]J#K) seposr-
i i j j k k

HOCTb aBapuu paBHa - Q , a npu e HopMe Tpex mapamerpoB X ¢ X' N X ¢ XA N X ¢ X*
2 i i j j k k

(1# J#K) — BepostHocTs aBapuu pasna Q3. BeposrHocts He Bhixoma mapamerpoB Xi, Xz u

X3 3a MPEACIibl HOPMbI, IIPHU BLIITOJHCHHUU I[IOO B TecucHue BpPEMCHU T COOTBCTCTBCHHO paBHA

oo !
- Py1s Pyo ¥ Py5. [lapameTpsl HE3aBUCUMBI APYT OT Ipyra.
Tpebyercsa oueHuTh BeposTHOCTH Oe3onacHoro BeimonHeHus [100. Iloctpouts rpaduku

3aBHCUMOCTU BEPOATHOCTU aBapuM OT mapamerpoB (,, u (,,. BapuanTel MCXOAHBIX JaHHBIX,

MIPEICTABJICHBI B Ta0IM. 5.4.

Tabmumna 5.4
Y CcinoBHEIE BapI/IaHTbI HUCXOOHBIX TAHHBIX
obosmate- | 4 2 3 4 | 5 6 7 8 o | 10
HUS
D, 0,963 | 0,833 | 0,912 | 0,93 0’36 0,837 | 0,966 | 0,898 | 0,984 0’36
5
b, | 0986 | 0915 | 0969 | %t | %2 | 0000 | 0919 | 0959 | 0931 | O
p. | 0906 | 0926 | 0886 | 0 | 2 | 0961 | 0954 | 0,936 | 0941 | 0P
o 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
Q, 0.099 | 01 | 06 1 0361 097 1 0037 | 0088 | 0061 | 0015 | %°
Q, 0476 | 0101 | 0136 | o7 | %27 | 0230 | 0270 | 0121 | 068 | %50
0,753 | 0,801 | 0,65 | 0,74 | 0,729 | 0,655 | 0,816 0.74
Q  JOT ™ ™7 s | s | 5 | 9 | 6 |08y
IpoJOoKeHHEe TabauIs! 5.4
YcnoBHbie BapuaHTbl UICXOIHBIX JaHHBIX
060332%' 11 12 13 14 15 16 17 18 19 20
D, 0,917 | 0,907 | 0,901 | 0,876 | 0,941 | 0,909 | 0,962 | 0,961 | 0,874 | 0,926
D, , 0,973 | 0,899 | 0,952 | 0,867 | 0,921 | 0,924 | 0,910 | 0,961 | 0,980 | 0,931
D.. 096 | 091 | 092 | 089 | 099 | 095 | 097 | 096 | 088 | 096
0,002 | 0,040 | 0,001 0,008 | 0,001 | 0,001 0,007 | 0,001
Q 7 |1 | e [P0 gy 0005 T T
o, 0065 | 0,093 | 0087 | 0010 | 0,082 | 0052 | 0023 | 0019 | 5001 | g6z
0, 0,197 | 0,165 | 0,167 | 0,155 | 0,199 | 0,198 | 0,121 | 0,167 | 0,138 | 0,151
o 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. PaccMarpuBaroTCsl 1Ba BapyuaHTa MPOSKTHUPYEMOM CHCTEMBbl dHEprocHabxe-




HUs 00BbEKTa. BeposATHOCTL aBapuu Jis MepBoro BapuanTa coctasiseT Q1 = 107 1/roxn, Broporo —
Q2= 10 1/rox. Bo3mosxHbIii yimep6 B ciydae apapuu niepBoit CIC cocTaBisieT 2 MIIH. P., a BTOPOit
— 100 muH. p. Tpebyercs onpenenuts. Kakoii Bapuant COC mpeanoyTuTensHee ¢ TOUYKHA 3PEHUS
6e3omacHoctu?

3apauya Nel4. [loreHunanbHO OMACHBIA OOBEKT PACHOJIONKEH B 30HE BO3MOXKHOTO 3aTOILIE-
Hud (HaBogHeHus): Cutyauus Hi — nonromnenue tepputopuii Oyaer; Curyanus Hz — nogrormienue
TeppuTopuii He OyaeT. BeposTHOCTHOE pacrpeienieHine BO3MOXKHBIX cuTyaluii u3sectno: P1 (Hi) =
0,3; P2 (H2) = 0,7. IIpocTpaHCTBO pElIEHUI 3adaHO ABYMS albTEpPHATHBHBIMH BapuaHTamu: Up —
ctpouth; Uz — HE CTPOUTH.

Heobxonumo, ¢ ydeTom mokasareneid GyHKIMH TOTeph (PUCKA), MPEACTaBICHHOW B TaOII.
5.5, 000CHOBAThH PEIICHUE, CBA3aHHOE C LIEJIECO00Pa3HOCThIO CTPOUTEIHCTBA 3AIIUTHBIX COOPYKE-

HUU OT HAaBOJIHEHUS.

Tabmuma 5.5
OyHKIMS TOTEPH (y.€.)
Hi H>
U:
U 2 0

3apaua NelS. [{ns noseienus 6e3onacHoctd CTC npuMeHEHO CTPYKTYpHOE Pe3epBUPO-
BaHME B COOTBETCTBUH C pUC. 5.2.

5

Puc. 5.2. CtpykTypHas cxema 6€30MaCHOCTH CJI0KHON CUCTEMBI

L vy ron; motutivmd v anp s Sabrowavis s viasin, Unviarns o LunaouTEIH 0€30Mac-

HOCTU CHCTEMBI, NpU CIEAYIOIIMX I[OKa3aTeNsX O€30TKAa3HOCTH CTPYKTYPHBIX 3JIEMEHTOB:
P,=0,921; P,=0,932; P;=0,96; P, =0,951; P; =0,952.

3agauya Nel6. B cepunt u3 10 KOHTPOIBHBIX (MHCIIEKIIMOHHBIX ) MPOBEPOK 00BEKTA MOTyde-
Ha BBIOOpKA CITydaifHbIX 3HAYCHUH apaMeTpoB O€30MacHOCTH:

X, ={xy} = {62;57;64;60;53;61;51;65;58;54 }
X2 ={x2;}=1{0,87; 0,87; 0,91; 0,94; 0,98; 0,93; 0,93; 0,97; 0,91; 0,87 }.



BapuaHTBI HICXOTHBIX JaHHBIX, TIPEICTABICHHI B Ta0. 5.0.

Tabmuma 5.6
Ne YcnoBHbIe Br16opKka ciydaifHIX 3HaueHui mapameTpoB 6esomacHoctn {X;}
BapuaHTa | 0003HauYEHUS T i 3 il 5 6 10
1 X4 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 51 1,3 4,5
5 X4 67 95 58 45 49 63 61 o4 60 59
X, 0,53 0,45 0,29 0,66 0,37 0,67 0,58 0,61 0,39 0,46
3 X4 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
X4 8 4 2 2 3 4 11 9 7 3
4 X, 0,88 0,91 0,95 0,99 0,89 0,98 0,96 0,88 0,93 0,96
i X, 0,376 | 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

Ipexmnonaraercs, uto CB X1 nmeer paBHOMEPHOE PACIIPEIEICHHE C HEH3BECTHBIMH IPAHH-
namu X € R[A; B], a X2 - HopManbHOe pachpeenenune. Heo6xo1uMo OLeHUTh TapaMeTphl pac-

npenenenns CB X; u X,

3agaua Nel7. Ilpu peMOHTHO-BOCCTAHOBUTEIBHBIX PAOOTaX MCHOIB3YIOTCS KOMILIEKTYIO-
IIMe JIEeMEHTHI (y3J1bl), MMOCTYIAOIIME OT TPEX MOCTABIIMKOB B cliieayromiei mpomnopiuu: 50% ot
nepBoro, 27% ot Broporo u 23% ot Tperhero. YacTh MOCTABISEMBIX JIEMEHTOB MOTYT HMETh
oracHbIe 1e(heKThl. BeposSTHOCTH MOCTaBKH NePEKTHBIX MJIEMEHTOB OT mepBoro nmocrasmmka — 0,01,
Broporo — 0,05 u ot tperbero — 0,075. YcrpaHeHre HEUCIPABHOCTH MPOBOJAUTCS MYTEM 3aMEHBI
OTKa3aBIero sieMenTa. [locie 3aMeHbI IPOBOIUTCS KOHTPOIb TEXHHUYECKOTO COCTOSIHUSI CHCTEMBI.

OnpenenuTb BEPOSITHOCTh YCTPAHEHUsI HEUCIIPABHOCTHU IMPH MEPBOM )K€ 3aMeHe OTKa3aBlIlle-
T'0 DJIEMEHTA, €CITH KOMIUIEKTYIOIINE HIIEMEHTHI BBIOMPAIOTCS TPOU3BOJIEHBIM 00Pa3oM.

3agauya Nel8. Ha npeanpusitun, nmeetcst 100 pabounx mect (IOCTOB, CTAHKOB U T.11.), Cpe-
JIM KOTOPBIX OKOJIO 15% He COOTBETCTBYIOT TpeOOoBaHUSIM Oe30macHOCTH. J1Jis MPOBEPKU YCIOBUMA
TpyZa, IPOU3BOJILHBIM 00pa3oM BeIOpaHbl 10 pabouux MecT.

HCO6XO,I[I/IMO MMOCTPOUTH 3aKOH paCIIPEACIICHUSA BEPOATHOCTU P(X = k) TOT'0, 4YTO B BbI-

6opky nomanyT posHo K pabounx mect (PM) ¢ HapymeHnsiMu TpeboBanuii 6e3onacHocty. Haiftu
MaTeMaTHYeCKOe OKUAAaHUe U Jucriepcuto ynciaa PM He cooTBeTCTBYOMUX TpeOoBaHus Oe3omac-
HocTu. Haiitu npousBosiIyto yHKINIO U C €€ TOMOIIBI0 BHOBb OIIECHUTh MAaTEMAaTUYECKOE 0XKH-
JTaHKUe U Aucriepcuto yncna onacHbix PM. CkoabKo HE00X0IMMO POBEPUTH pab0UUX MECT, UTOOBI
¢ BepoaTHOcThIO 0,95 y6enuThes B TOM, 4TO KoinuyecTBo PM, He oTBeuaromux TpeboBanus 6e3-
OTIaCHOCTH HE MPEBBICUT ABYX (TPEX) MECT.

3agaua Nel9. B naptuu u3 160 snemeHTOB, 0K0J10 17% 37€MEHTOB UMEIOT OIacHbIe edek-
Thl. Jl71s mpoBepKu KadecTBa MapTHH, IPOU3BOJILHBIM 00pa3oM BbIOpaHbl 15 06pasnos. Heobxoau-

MO IOCTpOUTS 3aKoH pactpenernetus sepostioctn P(X = K) Toro, uro B BEIGOpKY HOMaRyT pOB-

Ho K nedexTHbIX (omacHbIX) 51eMeHToB. OLEHUTh MATEMATHYECKOE OKHIAHHE U JUCTIEPCHIO UKC-



na AeQeKTHBIX 31eMeHTOB. HaliTi mpon3Boasiyto GyHKIMIO U C €€ TOMOIIbI0 BHOBb OLIEHUTH Ma-
TEMaTHUYECKOEe 0’KHMJIaHUE U TUCIIEPCUIO YHciia JePEeKTHBIX 371eMeHTOB. CKOJIBKO HE0OOX0IMMO TPO-
BEPUTH JIEMEHTOB, YTOOBI ¢ BeposiTHOCThIO 0,95 BoisiBUTH He MeHee 10% nedeKTHBIX 3IeMEeHTOB
(HampuMep, He OTBEYAIOIINX TPEOOBaHUS OC30IACHOCTH).

3apaua Ne2(. [y OLEHKM TEXHUYECKOTO COCTOSIHUSI OOBEKTa, MPOBOJATCA U3MEPEHUS He-
KOTOpOH (pU3NYEeCcKOi BEIMYMHBI (TPU3HAKA OMACHOCTH). BeposTHOCTH TOT0, 4TO IpU OJHOM HU3Me-
peHun OyAeT nomylieHa omuOKa, MpeBbIIaolas 3aJaHHyl0 TOYHOCTh, paBHa 0,4. [IpousBeneHsl
TPHU HE3aBUCUMBIX U3MepeHus. HaillTu BepOsITHOCTh TOTrO, UTO TOJILKO B OJAHOM (JIBYX) U3 HUX JI0-
MyIEeHHas OUIMOKa MPEBBICUT 3a/IaHHYI0 TOYHOCTb.

3apaua Ne2l. [Ipu orneHKe TEXHMUYECKOTO COCTOSHUS O00BEKTa, U3MEPEHUE HEKOTOPOH (u-
3MYECKOIl BETMUMHBI, KaK MPU3HAKA OMACHOCTH, IPOU3BOIUTCS TPEMsl HE3aBUCHUMbBIMU CPEACTBAMHU
u3MepeHusmMu (rpudopamu). BeposTHOCTH OIMOKHM MPU U3MEPEHUU MPU3HAKA OMACHOCTH MEPBBIM
cpenctBoM u3mepenus pasHa 0,1. [ BTOporo u TpeThero CpeicTBOM U3MEPEHHS 3Ta BEPOSITHOCTh
cootBercTBeHHO paBHa 0,15 u 0,2. IIpon3BeneHsl Tpu HE3aBUCUMBIX H3MepeHus. HaliTu BeposT-
HOCTb TOTO, YTO MPU OAHOKPATHOM H3MEPEHHUH, XOTsI Obl OAHUM CPEICTBOM, OyJeT IOMyIIeHa
omuoKa.

3apaua Ne22. CnyyaliHbI NpPOLECC CMEHbI COCTOSHUM CJIOKHOM CHCTEMBI SIBJIAETCS Map-
KOBCKHM. BO3MOXHbBIE BapUaHThl pa3MEYeHHOTo rpad)a COCTOSIHUI CHCTEMBI B MPOLIECCE IKCILTya-
Taluu, UMEIOT CJIeIYIOIINI BHI:

Mo Moo

9)

HeoOxonumo, i1 3a1aHHOTO BapuaHTa rpaga cocTOsSTHUM (CM. D) 5.3), 3amucath MaTpHILy
unTeHcuBHocTel  Puc. 5.3. BapuanTsl rpadoB COCTOSIHUI CUCTEMBI JIS HECTAIMOHAPHOTO
¥ CTAlMOHAPHOTO PEXKUMOB (PyHKIIMOHUpOBaHus. B Hauanbubiii Moment Bpemenn (1 =0) cucrema

HaxoauiaaCb B COCTOSAHUU SO .

BoruncnuTh cTalimoHapHbIE BEPOSITHOCTU COCTOSIHUM CUCTEMBI C YI4ETOM MCXOJHBIX JTAHHBIX
(cM. HOMep BapuaHTa), IPEICTABICHHBIX B Ta0. 5.7 MHTEHCUBHOCTEH Mepexo10B (0TKa30B U BOC-
CTaHOBJICHUH).

Tabmuma 5.7
Ta0auia UCXOIHBIX JaHHBIX (BapuaHT rpada coctossHuil — A)




NHTEHCHBHOCTH NEPEX0I0B

Howmep
BapuaHTa Aos Ao Lo
1 521073 3,510 0,042
2 39:10°3 2,63-1073 0,053
3 2,6-1073 1,75-1072 0,063
4 39:10°3 8,75-10~ 0,074
S5 1,3-10°3 7.107* 0,084

Tabyuiia NCXOMHBIX TaHHBIX (BapuaHT rpada cocTostHui — B)

HWHTeHcuBHOCTH IepexoaoB

Homep
BapHaHTA Aos P Ago
1 52-1073 3,5:10°3 4,7-10°3
2 39102 2,63-10°3 5,310
3 2,6-10° 1,75-1073 6,2-10~
4 3,9-10°3 8,75-10* 4,2-10™
5 1,3-1073 7-107 0,2-10°3

Tabnuia uCXOHBIX NaHHBIX (BapuaHT rpada cocrosiHuit — C)

HNHTEHCHBHOCTH NIEPEXO0B

Howmep
BapUaHTa Aos Ao Moo Lo
1 5,2-10°3 3,510°3 4,7-1073 0,042
2 39103 2,63-1073 5,310 0,053
3 2,6-10°3 1,75-1073 6,2-107* 0,063
4 39103 8,75-10* | 4,2-10* 0,074
5 1,3-10°3 7-10* 0,2-10°3 0,084

Tabnuiia KICXOAHBIX JTaHHBIX (BapHaHT rpada coctosHuil — D)

HOMep HNuaTeHcuBHOCTHU epexoa0B
BapuaHTa Aoa Moo Hio H2o
1 52.1073 3,5:103 0,028 0,042
2 39:10°3 2,63-10°° 0,035 0,053
3 26-102 1,75-10°3 0,042 0,063
4 39.103 8,75-104 0,035 0,074
5 1,3-10°3 7.104 0,049 0,084

3agaua Ne23. TpeOyercs MPOBECTH aHAIM3 XapaKTEPUCTHK O€30MaCHOCTH U HAJEKHOCTH

CJIO’KHOM CHUCTEMBI C IByMsI TUIIAMH OTKa30B, Ipad COCTOSHUI KOTOpoi uMeeT BUJ (pHcC. 5.4):




Puc. 5.4. I'pad cocTostHuii cucteMbl

Omnpenen: TKa3, a TaKXKe Cpel-

HUE BPEMCHA HAXOXKJICHUS CHCTEMBI B HEPaOOTOCIIOCOOHOM OITACHOM M OE30ITaCHOM COCTOSIHHSIX,
TIPU YCIOBUM, YTO B COCTOSHUM: S - CUCTEMa paboToCIoco0Ha, B 6€30IaCHOM COCTOSIHUU, S1- CU-
cTeMa HepaboTOCIOCOOHA, HO B 6€30I1aCHOM COCTOSIHHH; S7 - CHCTEMa HEPabOTOCIIOCOOHA, B OMAac-

HOM COCTOsSHHH.
HNnTencuBHOCTEH nepexoaoB (OTKaSOB n BOCCTaHOBﬂeHHﬁ), JJIA 3aJaHHOI'0 BapruaHTa, IIpCa-
CTaBJICHEBI B Ta6JII/IIIC HCXOAHBIX JTaHHBIX.

Ta6JH/IIIa HCXOOHBIX JaHHBIX

HOMep HaTeHcuBHOCTH Iepexoa0B
BapraHTa Moy A H10 H20
1 52.103 35102 0,028 0,042
2 3,9.10°3 2631028 0,035 0,053
3 2.6-102 1,75-10°2 0,042 0,063
4 3,9.10°3 8,75-10% 0,035 0,074
5 1,3-10°3 7.10* 0,049 0,084

[TocTpouts rpaduku BEpOSITHOCTEH COCTOSTHUN CUCTEMBI, TIPU YCJIOBUH, YTO B HAYaJIbHBIN

MOMCHT BPEMCHH CUCTEMA HAXOAUJIACh B UCIIPABHOM COCTOSHUH.

3agaua Ne24. Heobxomumo, 000CHOBAaTH ONTHMAJbHBIA BapUaHT OpPraHU3AIMOHHO-
TexHuueckux meponpustuii (OTM), HanpaBneHHBIX Ha YIydllleHHE ToKa3aTeleil 0e30MacHOCTH U
HAJEKHOCTH CHUCTEMBI, KOTOPBIA 00€CIeYNT MUHUMYM CYMMAapHBIX 3aTpaT, CBSI3aHHBIX KaK C pac-

XO/IaMH TI0 MOJIEPHU3AILMK CUCTEMBI M opranusaiuu PBP B mponecce skcrutyaramuu (T = 8760
4.), TaK ¥ JUKBUJAIIMEH TOCTEACTBUI aBapuii M 0TKa30B. B mporecce skcruryaTanuu cuctemMa Mo-
’KeT HAXOMUTHCA B TPeX cocTosHusAX (puc. 5.5): Sp - cucreMa paboToCnoco6Ha, B GE30MACHOM CO-
CTOSHME; S1- cHCTeMa HepaboTOCOCOOHA, HO B 6€30I1aCHOM COCTOSHUM; S - CHCTeMa HepaboTo-

croco0OHa, B OITACHOM COCTOSIHHUH.
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Puc. 5.5. I'pad cocrostauit cucrembl



CToMMOCTHBIE XapaKTEPUCTUKU U 3KCIUTyaTallUOHHBIE I10KA3aTeIN CUCTEMBI, IIPEICTABICHbI
B TaOJIMIIE UCXOAHBIX JAHHBIX, [JI€ B UUCIUTENE YKa3aHbl 3HAUECHUs IOKa3aTeel, B 3HaMeHaTelle -
CTOMMOCTBH MEPOIPHUATHH 10 X 0OeCIeueHuIo (T1aTa 3a YIyqllIeHHe oKa3aTesei), a BEpXHHU HH-

nexc K =1,...,5 o603Hayaer HOMep BapuaHTa pelueHus.

Tabnuma HCXOMHbBIX JaHHBIX
CTOMMOCTHBIE U IKCIUTyaTallMOHHbBIE TTOKA3aTeN BApUAaHTOB MOJACPHU3ALIUN

Homep TexHUUEeCKON CHCTEMEI CucTteMsbl dKCIUTyaTaluu
BapHaHTa K K K K
OTM (k) M1 /Chy 7Loz/coz Mo/ Clo “zo/czo

1 52-103/54,6 | 3,5103/94,0 0,028 93 0,042/128,6

3,9-103/109,2 | 2,625-103/2819 | 0,035186 | 0,053/ 257,1

2,6-103/382,2 | 1,75-103/751,7 | 0,042/279 | 0,063 385,7

3,9-103/109,2 | 8,75-10%/1200 | 0,035186 | 0,074/642,8

g WD

1,3-103/819,0 | 7-104/2700 0,049/1000 | 0,084/ 1700

I/ISBCCTHO, 4TO CHUCTEMA HCIIPCPBIBHOI'O HeﬁCTBHH, a CpCIHHUC 3aTpaThbl 3a HAXOKIACHUC CU-

CTEMBI B Hepa6OTOCHOCO6HBIX COCTOAHHUAX Sl n 82, B TCUYCHHUC OJHOI'O 4YacCa, COCTaBJIACT

Cy; =1,5y.e. u C,, =37,8 y.e., coorBercTBEHHO. BBIGOp CTpaTerny NPOBOAUTH C YIETOM CHUTYa-

IMMOHHBIX 0COOCHHOCTEH: a) oe3 Ol"paHI/I‘leHI/Iﬁ Ha MOKa3aTeau 0e30IacHOCTH U HaaACKHOCTHU CUCTC-

MbI; 0) IIPY 3a1aHHBIX MOKa3aremsix 6ezomacHoctr cucreMsl PP > 0,991,

3agaya Ne2S. Ha npennpusitun ucnons3yrores N onHotunHbeX craHkos ¢ UITY. B mpouec-
ce (DyHKIMOHHPOBAHMs CTAaHKOB BO3HMKAIOT OTKa3bl. IHTEHCUBHOCTH MPOCTEHUIIEro MOTOKA OTKa-

30B paBHa A . OTKa3aBIIMii CTAaHOK OTKIIOYAETCA M OKMAAeT Hayajla PEMOHTA. Bpems oxupaHus
Hayajla peMOHTa OTKa3aBLIEr0 CTaHKa, PaclpeliesIeHO MO MOKAa3aTeIbHOMY 3aKOHY C MapaMeTpoM
. BpeMms pemoHTa 0TKa3aBLIEro CTaHKa, pacCIpeesIeHO O MMOKa3aTeIbHOMY 3aKOHY C Iapamer-
poM L.

B mporuiecce skcrutyataniny CTaHOK MOYKET HAXOJUTHCS B TPEX COCTOSIHUSAX (CM. Tpad cocTo-
AHUi): Sg - CTAHOK MCIpaBeH; S1- CTAHOK OKMAAET PEMOHTA; S - CTAHOK peMOHTHpyeTcs. Pasme-

YeHHBbIN Tpad COCTOSIHUI CTaHKAa UMEET BUL:

Puc. 5.6. I'pad cocTostHuit cucTeMbl



Heobxoaumo ompenenuTh: a) BEpOSTHOCTH cocTossHuM ctanka ¢ UITY, ecnu B HawanbHBIN
MOMEHT CTaHOK ObUI HCHpaBeH; 0) MaTeMaTH4eCKOe OXHJIaHWE YUCIIAa CTAHKOB, OXKUAAIOIIUX pe-
MOHTA U HaXOJSIIUXCS B PEMOHTE; B) CpelHee BpeMs O’KUJaHHsI PEMOHTA U YCTPAHEHUS OTKa3a.

BapuaHTbl HCXO/IHBIX TaHHBIX OTPAXKEHBI B TaOJIHMIIE MHTEHCUBHOCTEH 1Mepexo10B (CM. Tall.

5.8).
Tabnuna 5.8
Tabnuiia NICXOTHBIX JaHHBIX (BapuaHT rpada coctosiHuii — B)
Homep VHTEHCHBHOCTH IIEPEXO/I0B
BapHaHTa A ® 08
1 52-10* 3,5:107 4,7-107
2 39-10* 2,63-102 5,3-1072
3 2,6-10 1,75-102 6,2-1072
4 39-10* 8,75-1072 4,2-1072
5 1,3-107* 7-1072 0,210

3agaua Ne26. CTpyKTypHas cxeMa CUCTeMbI UMeeT BHI (pHc. 5.7):

X —
= X3 X: H -
1
] X7 X10
Xs
X
: L -
Xs

Puc. 5.7. CtpykTypHasi cxema CJI0)KHON CUCTEMBI
BepositHoctr P = P(X;) 6e30TkasHOi paboOTHI ee dIeMeHTOB (B HEKOTOPHIi (PUKCHPOBAH-

HbII1 MOMEHT BpeMeHI/I) NIPUBCJICHLI B Ta6J'II/II_Ie HNCXOAHBIX TaHHBIX.

Tabnmra 5.8

No TokazaTenu 6e30TKa3HOCTH d1MeMenToB cucteMbl Pi = P(X;)

papuairta Py P2 Ps P4 Ps Ps P7 Ps P | Pwo | Pu
1 0,93 0,89 0,88 091 | 099 | 094 | 0,87 | 091 | 097 | 0,97 | 0,90
2 0,98 0,92 0,88 0,89 0,97 0,89 094 | 095 | 0,97 | 0,91 | 0,95
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 0,97 089 | 093 | 0,99 | 095 | 0,93 | 0,99 | 0,90 | 0,98
5 0,93 0,96 0,95 0,93 0,96 0,95 090 | 095 | 0,98 | 0,89 | 0,87
6 0,99 0,88 0,98 088 | 098 | 087 | 098 | 0,89 | 092 | 0,92 | 0,97
7 0,90 0,96 0,90 0,97 0,92 0,94 098 | 096 | 0,93 | 0,95 | 0,94
8 0,94 0,92 0,89 09 | 090 | 096 | 091 | 094 | 095 | 0,89 | 0,93
9 0,94 0,98 0,95 0,98 0,99 0,97 095 | 0,88 | 0,96 | 0,92 | 0,92
10 0,87 0,90 0,97 092 | 093 | 097 | 0,87 | 092 | 0,89 | 0,87 | 0,91

HGO6XO)II/IMO C Y4€TOM HCXOJHBIX JAaHHBIX, IJId 3aJJaHHOT'O No BapuaHTa, BEIYHUCIHUTE BEPO-

SATHOCTh OTKa3a CUCTEMBI QC' Ol'[pe)IeJ'II/ITB MHHHMAaJIbBHO HCO6XO}II/IMBIG Tpe6OBaHI/I$I K I1oKasare-




JISIM HAJISKHOCTH JIEMEHTOB (TIPH YCIIOBUHU WX UACHTUYHOCTH) I OOSCIICUCHHS TTOKazaTenen 0e3-

oTkazHocTu cuctemsl He MeHee: P™ >0,9915 u P™ >0,9985 .
1 2

3agaua Ne27. CTpykTypHas cxema CUCTEMbI, OTKa3bl KOTOPOM MPUBOAAT K aBapuu, Ipel-
crapjiena Ha puc. 5.8. TpeOyercsa onenuts BepositHocts P(S) 6Gesomacnoit paGoTsl cucTeMsl, mpu
YCIIOBHH, YTO BEPOSATHOCTH 0€30TKa3HOW pabOTHI €€ 3JIEeMEHTOB (B HEKOTOPBIA (DUKCHPOBAHHBIN

MOMEHT BPEMCHH) UMEIOT 3HAYCHUS, PUBEeHHBIC B Ta0d. 5.9. CpaBHUTH MOTyuYeHHBIC pe3yiIbTa-

TBI.

@é@@
-O-T®-T®-

Puc. 5.8. Cucrema co CTpYKTYpOU CXEeMOH THIa «JICCTHUIIA

abo
Ne JlaHHbBIC O HAJIE)KHOCTHBIX MTOKA3aTEeNIsIX 3JIEMEHTOB
CHCTCMBI p(Xy) p(X,) P(X3) p(X,) P(Xs) P(Xs) p(X7) 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

3agaya Ne28. CrpykTypHas cXxema CHCTEMBI, OTKa3 KOTOPOM MPUBOIUT K aBapHUH, MpeJ-
crapiena Ha puc. 5.9. TpeOyercs onenuts BepositHocTh P(S) 6ezomacnoit paboThl cucTeMbl, pu

YCJI0BUH, UTO BEPOATHOCTU 0e30TKa3HOM pa6OTI>I OJICMCHTOB (B HCKOTOpLII\/’I (I)HKCHpOBaHHLIﬁ MO-

=p=0,934.

R,

Puc. 5.9. Cuctema co CTpyKTypo#t CXeMOi THTIa «JIECTHUIIA
HCO6XO,I[I/IMO, HUCXOJd U3 KPUTCPHUA MUHUMYMA CYMMApPHBIX 3aTpaT, ONPCACIINTL OIITUMAJIb-

CTPYKTYPHOM TPYIIIBI
Xac{X; ‘i =1,2,4,5,7,8} u Xg c{X; F: 3,6}, npu ycnoBuu, 4ro QpyHKIMHU 3aTpaT, CBS-

3aHHBbIX

MEHT BPEMEHH) PaBHBI ;

HBIE 3HAYCHUS IIOKa3aTelleH 0E€30TKa3HOCTH 9JICMCHTOB CXEMBI

C BBIIOTHEHHEM paboT MNOo MX ObecreueHnio  (MOAEPHM3ALMHM) HMMEIOT  BHIL
rme C , C o , o
A 0A B

Ca(p) = Cone™?®; Cg(p) = Coge B.p’ B’ A’

HUCHTBI, YYUTBIBAOIINEC IIEPBOHAYAIIBHYO CTOMMOCTD U CJIOKHOCTDH BBIMTOJTHACMBIX pa60T.

- CUTyallMOHHbIe K02 du-

[Ipornosupyemsiii ymiep0, 3atpaThl (y.€.) B CHUTyallMOHHBIE KOY(P(GUIIUEHTHI CIIOXKHOCTH,
CBSI3aHHBIE C BBIMTOJHEHUEM PabOT, mpecTaBieHsl B Tabi.5.10.
Tabmuma 5.10

CI/ITyaHI/IOHHI)Ie IMoKa3aTcjii CTOMMOCTHBIX 3aTpar

Homep




BapuaHTa CY Co A COB 0Ly O AC
1 3990 17 30,6 34 3,7 50
2 9895 17 30,6 34 3,7 170
3 29895 27 10,6 3,7 3,4 50
4 8395 77 26,7 3,7 3,4 170

MaxkcuManbHO TOMYCTHUMbIE U3MEHEHHUsI TIoKa3aTeNlel HaJeKHOCTH, OJJHOBPEMEHHO KacaroT-
Csl BCEX DJIEMEHTOB CHCTEMBI, M HAXOIATCA B mpenenax Pra < 0,9999.

3apaua Ne29. MocTtrkoBas CTPYKTypHasi cxema cuctemsl (puc. 5.10) cOCTOUT U3 MACHTHY-
HBIX JJIEMEHTOB, KaXKIBbIH M3 KOTOPBIX XapaKTepU3YETCs BEPOSITHOCTbIO OE30TKAa3HOH paboThI
p; = 0,9. Otkas cucremsl mpuBOIUT K aBapum, ymep6 OT KOTOpoi orenuBaercs B 53791 (y.e.).

Tpebyercs HalTH BEPOATHOCTh OE30TKAa3HOM PabOTHI CHCTEMBI U PUCK TPH BO3ZHUKHOBEHUH

aBapuu, Ipu yCJIOBHUH, YTO OTKA3bl 3JICMCHTOB HC3aBUCHUMBIL.

Puc. 5.10. Cuctema ¢ MOCTHUKOBO#1 (CETE€BOM) CTPYKTYPHOU CXEMO.

3agaua Ne30. BapuanTel CTPYKTYPHBIX CXE€M CIIOKHBIX CHCTEM M MX IMOKA3aTelH HaJC)KHOCTH
npescTaBieHbl Ha puc. 5.11 u B Tabnuiie HCXOMHBIX JaHHBIX (cM. Tabi. 5.8). Heo6xonumo, ¢ yaeTom
3a/IaHHOM CTPYKTYPHOM CXEMBbI U BapHaHTa UCXOTHBIX JaHHBIX, BRBIYUCIUTH BEPOATHOCTh OTKa3a CUCTEMBI
Q. . OnpenenuTh CTPYKTYPHYIO 3HAYUMOCTH OT/IENBHBIX JIEMEHTOB.

II
X

X X -

X1

X2




Xas — Xs
Xs F Xo — Xw
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Tabmuua 5.11

Tokasarenu HaeKHOCTH 31eMeHTOB cucteMbl P; = P(X;)

anta | Py P, P3 P4 Ps Ps P7 Ps Po Pio | Pu | Pon

1 09 | 09 | 094 | 097 | 099 | 098 | 093 | 095 | 0,89 | 091 | 0,95 | 0,87

09% | 093 | 088 | 091 | 089 | 093 | 099 | 088 | 093 | 093 | 0,92 | 094

09 | 092 | 099 | 094 | 088 | 0,88 | 097 | 091 | 0,92 | 0,90 | 0,94 | 094

089 | 09 | 089 | 089 | 094 | 09 | 092 | 097 | 090 | 091 | 0,91 | 0,97

094 1093 |09 | 09308 |09 | 09 | 09 | 09 | 095 | 094 | 0,88

097 | 09 | 094 | 091 | 0,88 | 0,99 | 0,99 | 098 | 093 | 091 | 0,93 | 0,87

2
3
4
5 091 {09 | 094 | 098 | 087 | 093 | 090 | 087 | 09 | 0,9 | 095 | 0,95
6
7
8

091 | 094 | 097 | 095 | 091 | 091 | 094 | 091 | 090 | 095 | 0,93 | 0,91

9 09 | 09 | 09 | 095 | 094 | 097 | 097 | 0,88 | 091 | 0,95 | 0,93 | 0,91

10 091|093 |09 | 091 | 09 | 094 | 094 | 099 | 0,88 | 0,89 | 0,96 | 0,98

11 09 | 094 | 091 | 087 | 097 | 098 | 096 | 093 | 0,89 | 0,94 | 0,89 | 0,90

12 090 | 094 | 0,87 | 093 | 0,96 | 091 | 094 | 094 | 094 | 0,97 | 0,96 | 0,97

13 092 | 087 | 09 | 092 | 09 | 087 | 098 | 092 | 098 | 0,98 | 0,95 | 0,97

14 088 | 092 | 091 | 09 | 09 | 098 | 0,99 | 095 | 0,89 | 092 | 091 | 0,91

15 093 | 09 | 0,88 | 097 | 097 | 097 | 098 | 0,95 | 0,89 | 0,90 | 0,93 | 0,94

16 089 | 092 | 093 |09 | 091 | 088 | 091 | 092 | 092 | 092 | 0,88 | 091

17 09 | 092 | 097 | 091 | 095 | 097 | 094 | 094 | 0,90 | 0,98 | 0,99 | 0,93

18 09 | 091 | 091 | 094 | 099 | 099 | 0,89 | 091 | 0,99 | 0,96 | 0,88 | 0,97

19 089 | 09 | 09 | 097 | 091 | 09 | 09 | 0,89 | 090 | 091 | 0,96 | 0,93

20 09 | 098 | 098 | 091 | 095 | 094 | 093 | 098 | 0,95 | 0,93 | 0,96 | 094

3apaua Ne31. Jloruko-BeposTHOCTHBIN rpad crieHapusi, 0€30MacHOT0 COCTOSTHUS CUCTEMBI B
npoiiecce (PyHKIIMOHUPOBAHMSI, PEJICTABIIEH Ha puc. 5.12.

OB),
p Puc. 5.12. I'paduueckas Mojeib clieHapusi 0€3011aCHOTO COCTOSIHUSI CUCTEMBI




Heobxoaumo 3anmucaTh aHATUTHYECKOE BRIPAKEHUE JJISI BEPOSATHOCTHOM (PYHKITMU Oe30mac-
HOTO COCTOSIHUSI CHCTEMBI ¥ BBIYHUCIIUTH COOTBETCTBYIOIIUE ITOKA3ATEIH.

Tabmua 5.12
Ne Iokasatenu HaaexkHOCTH 3neMenToB cucteMbl P = P(X;)
BapH-
aHTa P1 P, P3 P4 Ps Ps P7

1 0,96 0,98 0,88 0,98 0,92 0,95 0,87
0,89 0,93 0,92 0,90 0,98 0,87 0,98
0,98 0,90 0,94 0,90 0,99 0,90 0,87
0,94 0,89 0,88 0,95 0,92 0,88 0,91
0,90 0,89 0,96 0,93 0,91 0,87 0,97
0,89 0,99 0,93 0,93 0,96 0,90 0,92
0,91 0,91 0,90 0,93 0,89 0,90 0,91
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

OINO|OIBWN

3apaua Ne32. Jloruko-BepOsITHOCTHBIA Tpad ClIEHapHWs, OMacHOW CUTyaIlMd B TPOIIECCE
(GYHKIIMOHUPOBAHUS CHCTEMBI, TPECTAaBIIeH Ha puc. 5.13.

Puc. 5.13. I'paduueckas Moaennb cueHapI/m OIIaCHOI'0 COCTOSIHUSI CUCTEMBI

u

CT veimuvavn JHANPVA 1 PSS DU S AL ASSAIVES g Skt i s o 1QG]1
5.13. Heo6xoaumo 3anucaTh aHATMTUYECKOE BbIpaKEHHUE JJIsl BEPOSITHOCTHOM (DYHKIIMU OTTACHOTO
COCTOSIHUS CUCTEMBI M BBIYMCIUTh COOTBETCTBYIOIIME MIOKA3ATENIN PUCKA.

Tab6muma 5.13



No BeposTHOCTH MpenockLIoK K npoucirectsusm O =((z;) | Cronmocts ymepoda
sapuaita |- g, 0z 0s 04 0Os Os Jz Cy e
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 35.107
6 0,11 0,01 0,07 0,07 0,04 0,10 0,08 27107
7 0,09 0,09 0,10 0,07 0,11 0,10 0,09 15-106
8 0,06 0,09 0,09 0,07 0,02 0,11 0,03 43.1068
9 0,11 0,13 0,05 0,05 0,11 0,10 0,10 51-108
10 0,03 0,08 0,08 0,06 0,09 0,04 0,03 13-108
11 0,06 0,12 0,02 0,08 0,09 0,01 0,05 144-104
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 0,09 344.104
15 0,08 0,07 0,04 0,05 0,05 0,01 0,06 92.108
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 11-107
18 0,11 0,04 0,08 0,09 0,07 0,08 0,11 64 -108
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°

3agaya Ne33. OTka3 cucTeMBl, CTPYKTYpHasl CXeMa HaJeKHOCTH KOTOPOM MPECTaBIIEHA Ha

puc. 5.14, npuBOIUT K aBapHH.

Heo6xoaumo, ¢ y4eTOM TIPIHESATEIX O003HATCHITIT (D

Sk Se \_

—

®

COCTaBUTh TpapHUUECKyI0 MO-

JIeNlb CLIEHApHs: a) onaCHorBﬂ@e&%my&lﬁpﬂﬁge@ﬁﬁmm&?w&ﬂm cucrteMbl. Paccun-
TaTh MOKa3aTean 0€30MacHOCTH (OMACHOCTH ) CHCTEMBI.

3apaya Ne34. Harpy3ka Ha MOAIMITHYK SIBISETCS HOPMAJIBHO PACIPENCICHHON CITy4aliHON

BEIIMYUHOMN X CO CpCAHUM 3HAUCHUCM mx :85 H u CpCAHUM KBAAPATUYCCKUM OTKIIOHCHUCM




o, =10,0 H. TIpenensuas Harpy3ka Takke MMEET HOPMAIBHOE PACIPEIEICHHE CO CPEIHHM

m¥ =100 H u o} =2 H. Bennunna MakcuManbHO BO3MOXHOTO yiepba BCICICTBUE IIPEBbI-

LICHUS NIPEAEIBbHON Harpy3KH COCTABIISAET 107 y.e. TpeOyeTcsi ONpeesIuTh CPeIHUI IKCILTyaTalu-
OHHBIN PHUCK.

3agauya Ne35. PaboTocniocoOHOE COCTOSIHUE PAKETHOTO JIBUTATEISI OTPEACISIETCS 1aBICHU -
eM B Kamepe cropanust . JlaBieHue mmeeT HOpMalbHOE PAaCHpEAEICHUE C XapaKTepPUCTUKAMU

m, =5Mlla, o, =0,0625 MIIa?. Beixon mapamerpa [0 3a HeCHydailHbIe IPEIEIbI

Prmax = 6 MIlau Prmin = 4 MIla paccmaTpuBaercst kak mapaMmeTpudeckuii otkas. Heodxonumo

paccUYMTaTh BEPOSTHOCTH MAPAMETPUUECKOTO OTKAa3a JIBUTATEIIs.
3aga4ya Ne36. PaboTocriocoOHOE COCTOSTHUE PAKETHOTO ABUTATEIIS ONPEACIIACTCS TaBICHH -

eM B Kamepe cropanusi . JlaBieHHe MMEET HOPMAJbHOE PACHpEIEIEHHE ¢ XapaKTEPHUCTUKAMM
m, = 5 MlIla, c, = 0,25 MITa?. Bsxon mapamerpa [ 3a HeCHAydYalHbIe IPEICIIbI
Prax = 0,0 MIIa paccmarpusaercs kak aBapumiinblii napamerpuueckuii otkas. HeoOxomumo pac-
CYMTATh BEPOATHOCTh aBAPUH B PE3YJILTATE MIAPAMETPUIECKOTO OTKA3a PAKETHOTO JIBUIATEIs.

33113‘—[3 Ne37. Hepe3epBI/Ip0BaHHa;I CUCTCMA COCTOUT M3 YCTHIPCX IJICMCHTOB, OTKA3bl KOTO-

-1.

PBIX TPHBOZAT K yuiep6y. MHTEHCHBHOCTh OTKa30B seMeHTOB m3BecTHa: A1 =2-1077 wac
A2 =7-10° wact; A3 =5-10* wac®; A4 =3-10° yacl.

Benuuuna yuiep6a u3-3a 0TKa30B JIIEMEHTOB cooTBeTcTBeHHO coctapimseT: Y1 =920 y.e.;
Y,=800y.e; Y;=1430y.e; Y, =650y..

OHpe,I[eJ'II/ITB SKCHJ'IyaTaI_[I/IOHHHﬁ PUCK CUCTEMBbI KakK (I)YHKI_[I/IIO BPEMCHHU U HaWTHU caMbIi
KpI/ITI/I‘lHHﬁ QJICMCHT CUCTCMBI.

33}13‘13 Ne38. BOCCTaHaBJ'II/IBaeMa}I, HEPC3CPBUPOBAHHAA CUCTEMA COCTOUT U3 YCTBIPEX IJIC-
MCHTOB, OTKa3bl KOTOPBIX IIPHUBOIAT K yIuep6y MHTEHCUBHOCTh OTKA30B 3JIE€MEHTOB paBHaA:

M =2-107 wactl; Ao =7-10° wacl; A3 =5-10"% wacl A4 =3-10° wacl. Uurencus-
HOCTbH BOCCTAHOBJIEHHUH Ka/0r0 3ementa [ =1 wac™

Bennuuna yuiepOa u3-3a OTKa30B 3JIEMEHTOB COOTBETCTBEHHO coctasiser: Y, =920 y.e,;
Y,=800y.e.; Y3=1430y.e; Y, =650y.e.

OHpeI[eJ'II/ITI) 3KCHHyaTaHHOHHBIﬁ PUCK CUCTEMBI C YHETOM BOCCTAaHOBJICHUM U CpaBHHUTE €T0O
C PUCKOM B CJIy4dac HEBOCCTAHABJINBAEMOM CHCTEMEI.

3agaua Ne39. HepesepBupoBaHHAs CHCTEMA COCTOUT M3 YETHIPEX IEMEHTOB C MHTEHCHB-
HOCTBIO OTKa30B, coortBercTBeHHO: A1 =2-1077 wac; Ao =7-107° wact; A3 =5-10"* wacl;

Aa =3-10~° wyac™. M3-3a BBICOKOTO pHCKa JUTs OOCITYKHBAIOIIET0 MepCOHANA, PH 0TKa3e JTH6O0ro

AJIEMEHTA, CHCTEMa MOJIHOCThIO OTKJIIOUAETCS Ha BPEMs BOCCTAHOBHUTENBHBIX paboT (Hampumep,



BOCCTAaHOBJICHIE BHICOKOBOJIBTHBIX JIMHMIA dnekTporepenad). CpenHee BpeMs yCTPAaHEHHS OTKA30B
COOTBETCTBEHHO COCTABJIAET: Tq =D YacoB; T, = 2,D yaca; Ty =3 4aca; T, =2 daca.

TpeOyeTcst onpenenuTs: a) BEpOSITHOCTh O€30TKA3HOU padOTHI CUCTEMBI; 0) cpeHee BpeMs
0e30TKa3HOM pabOTHI; B) CpeiHEE BPEMsT BOCCTAHOBJICHHS; T') KOA(DPHUITMEHT TOTOBHOCTH CHCTEMBI.

3apaua Ne4(). HeoOx0aMMO MOCTPOUTHh MAPKOBCKYIO MOJIENh M BBIYMCIUTH CTAllMOHAPHBIC
MOKa3aTelu HAJIeKHOCTU CUCTEMbI, CTPYKTypHasi CXema KOTOpOW IMpejacTaBieHa Ha puc. 5.15.
OneMeHTbl  AYOJIIMPOBAHHOM  MOJICUCTEMBl PAaBHOHAJEKHBI C HMHTEHCHBHOCTHIO  OTKAa30B

Ay =0,02 gac? u untencusnocThIO BoccTanoBienus Ly = 0,5 wac™l. MHTeHCHBHOCTH 0TKA30B 1

BOCCTaHOBJIGHHI Hepe3epBUPOBAHHOrO 3nmeMeHTa paBHBl coorBercTBeHHo A2 = 0,01 wac? u

U, =1 wac? . O6cnyxuBaer cucteMy oiHa GpUrana ¢ NPIMbIM PUOPUTETOM.

Puc. 5.15. CtpykTypHas cxema CUCTEMBI

3agaua Ned4l. HeoOxoauMo mOCTPOUTH MApKOBCKYIO MOJENb M BBIYMCIWTH IOKa3aTelIn
HAJIC)KHOCTH CHUCTEMBI, CTPYKTypHasi cXxeMa KOTOpOil IMpeacTaBieHa Ha puc. 5.15. DnemeHnts! nyo-

HHpOBaHHOﬁ MOACHUCTEMBI PAaBHOHAACKHBI ¢ MHTCHCUBHOCTBIO OTKAa30B 7\41 = 0,02 qac'l U UHTCH-
CHBHOCTBIO BOCCTaHOBJICHHUA Ml = 0,5 qac'l. HMHTEHCUBHOCTH OTKA30B M BOCCTAHOBJICHHUH HEpE-

3epBHPOBAHHOTO 3JIeMeHTa paBHbl cooTBeTcTBeHHO Ay =0,01 wac? u p, =1 wac? . O6enyxu-
BaeT CHCTEMY OJHa Opuraja ¢ MpsMbIM PUOPUTETOM. B Havalie GyHKIMOHMPOBaHHS CHCTEMa B

WCIIPABHOM COCTOSHUH. Bpems HenpepbiBHOM pa6oThl cuctemsl { = 72 uaca.

3agaua Ne42. Ha ocHOBE CTaTHCTUYECKUX JAHHBIX SKOJIOTMUYECKOI0 MOHUTOPUHTA BPEIHBIX

BI)I6pOCOB B I. MoCKkBe HU3BCCTHO, YTO B JICTHUMN nepruoa NpEeBLINICHUC KOHIOCHTPAIUHW BPECAHBIX BE-

mects B mpegemax CM < C; < 3C" X (xareropuss mpesemmenns A;) u B mpemenax

3CHIK C, (xareropus Az) COOTHOCUTCS Kak 2:3. 3a MpouleAnnii OTYETHBIN Mepuo 1aTunuKa-

MU KOHTpoJIs ObU10 3aduKcHpoBaHo 4 cimydvas npesbiienus [1JIK BpenHbix BemecTB B aTMocdepe.
Halitn 3akoH pacrpenenenus cinydaiiHoro umcia npesbimieHus IIJIK Bpennsix BelecTs

TIepBoii U BTOPOi Kareropuii (coObiTnii A1 1 Ap), IpH yCIOBHH, 9TO OHH UMEIOT OMHOMHHAJIb-

HBII 3aKOH paclpeleacHus. BpluucIuTh MaTeMaTu4ecKoe OKHUJAHUE U CPEIHE KBAaJpaTUYECKOE
OTKJIOHEHME 3TUX ClydalHbIX BennuuH. [loctpouts psan pacnpenenenus yucia npesbimenus [1IK

MIEPBOM U BTOPOU KaTErOpui.

3agaua Ned3. Cucrema cocTout u3 Tpex snemeHtoB Xi, Xz, X3. OTKa3hl >J1eMEHTOB He3a-

sucuMbiME (cobbitHs A1, A2, A3) 1 paccMaTpuBarOTCs Kak MPEANOCHUIKHE K IPOUCIIECTBHIO. 3a-

nucath B (JOpMaTU30BaHHOM BHJIE COOBITHE, CBSI3aHHOE C BOZHUKHOBEHUEM ONACHOM CHUTyaluu, B
pe3ynbTaTe OTKA30B DJIEMEHTOB, [UIS Cyd4aeB: a) €CIIU OIacHas cuTyanus (coosrtue B ) Bosnukaer
P OTKa3e JIF0OOT0 U3 3JIEMEHTOB; 0) ecii onacHas cutyarus (coositrie C ) BO3HUKAET MpH OTHO-



BPEMEHHOM OTKa3€ BCEX DJIEMEHTOB; B) €Clld omacHas curyanus (coowirue D) cBasanna ¢ oxHo-
BPEMEHHBIM OTKa30M JIOOBIX ABYX U3 TPEX IEMEHTOB CUCTEMBI.
3agmaua Ned4. B peruone 1mo uroram roja saperucrpuposano N = 97 nopoxHo-

Tpa"cnopTHbIX npouciiectsuid (JTII). M3 HUX 10 TeXHMYECKUM IIPUYMHAM, CBSI3aHHBIX C OTKa3a-
MU TopMo3HOU cucteMbl TC — 13, cuctemsl pyjeBOro ynpasieHUus — 9, CUCTEMBI OCBELLIEHUS U CUT-
Hanuzauuu — 4, u 43 ciiydas - 10 BUHE BOJUTENIEH U IPYrUX YYaCTHUKOB ABMKeHUd. [Ipu aTom, us
Bcex 43 cinyuaeB [ITII no Bune Boaurteneil, 29 HENOCPENCTBEHHO CBS3aHHBI C HENPABUJIBHBIMU
JEHCTBUAMH BOJUTENS MPU BUKEHUH B CIIOKHBIX METEOYCI0BUIX. OLIEHUTh BEPOSTHOCTD (4acTO-
ty) ATII no npuumHe TexHudeckoi HeucrpaBHOcTU TpaHcHoOpTHbIX cpeactB (TC), a takxke mo

MPUYMHE HENPABUIIbHBIX JEHCTBUN BOJUTEIEH B CIIOKHBIX METEOYCIOBUSIX.

3amaua Ned45. B orpaciu 1o utoram roja 3aperucrpuposano N =99 cinydaes TpaBMaTnzMa
u npod3adoneBanuii. 13 HUX 10 BUHE paboTOJaTENs, CBA3aHHBIX C HEMCIIPAaBHOCTbIO 000PYyr0OBa-
HUS — 13, oTcyTCTBHEM (HECOOTBETCTBHEM HOMEHKIIATYPHI) CPEICTB UHANBUAYAIBHOM 3aIuThl — 9,
HapyIICHUEM peXHuMa TpyJAa U OTJbIXa paOOTHUKOB — 4, U 45 ciiyyas - 10 BUHE paOOTHUKOB IPE.I-
OPUATUA U JPYTUX YYaCTHUKOB IPOU3BOACTBEHHOro mpouecca. [Ipu 3tom, u3 Bcex 45 ciyuaes
TpaBMaTH3Ma IO BUJIE PabOTHUKA, 29 HEMOCPEICTBEHHO CBS3aHHBI C HAPYIICHUSMH TpeOOBaHUI
0€30MacHOCTH P MIPOU3BOJCTBE PabOT UM C HENPABUIbHBIMU JECUCTBUSMU B aBapUNHBIX CUTYya-
musix. OUEHUTh BEPOSITHOCTD (YacTOTY) CllydaeB TpaBMaTH3Ma U npod3aboneBanmii o BuHE pabdo-
TOJIaTelNsl, a TAKXKeE 110 BUHE paOOTHHKA M3-3a HETIPaBUIIbHBIX JEHCTBUI B aBapUHHBIX CUTYaIUsX.

3agaya Ned6. B xo1e noTeHIMaIbHO ONACHON ONEpaliyi MOTYT OBbITh JOIYILIEHbBI TEXHOJIOTH-
YEeCKHE HapYIICHUs (OTKIOHEHHUS ), PaClIEHUBAEMbIE KaK MPEANOCHUTKN K IPOUCIIECTBHIO (COOBITHE A).

BepositrocTs cobbitist A pasra ( = 0,23, Xapaxrepucriueckas ciydaiinas Beqnanna (HHIXKATOP-

Hasx q)YHKI_II/ISI) MMPEAITIOCBUIKHA K ITPOUCHICCTBHUIO A, IIPUHHUMACT 3HAYCHUC 1, €CJIM OHa BO3HHKIJIA, U O,

eciv HeT, T.e. A . Heo6x011M0, 0003Ha4MB 9UCIIO MOSIBIEHHS COOBITUS A TIPY BBIIOJHEHHUH OTIEPALIUN

KaK Cciy4aiiHyro BesuuuHy X , MOCTPOUTH Psijl PAaclpe/ieieHus, MHOTOYTOJILHUK U (QYHKIMIO pac-
npenenenus [1I1. BerancanTs yncioBble XapakTepUCTUKN COOBITUS A.

3agaua Ned47. Ananusupyercss 0e30macHOCTh pabOTHI TpeX HE3aBUCUMO (YHKIHMOHHUPYIO-
IIMX TOTEHIIMAIBHO OMACHBIX CUCTEM. BeposTHOCTh OGe30macHoil paboThl MEPBOM CUCTEMBI paBHA
0,7; Bropoit — 0,8; Tperbeit — 0,9. [locTpouTs psix U GYHKIUIO paclpeeeHus] yuciaa 0e30macHo
pabotatouux cuctem. [locTpouTs rpa@uky ¥ BHIYUCIUTH YUCIOBbIE XapaKTEPUCTUKH.

3agaua Ned8. HepesepBupoBaHHAs CHCTEMA COCTOMT M3 YETHIPEX DJIEMEHTOB, UHTEHCHUB-
HOCTH OTKa30B koTopbix paBHbel: A;=0,005uac?; A, =0,003 gac?; A;=0,001 yac™;
Ay =0,001uac™. Tpebyemas BeposTHOCTh Ge30TKa3HOI paboThl cucTeMsl 3a Bpems t =20 wacos

coctaBnser P(t)=0,96. Onpenenuts TpeGyemble 3HAYEHHS BEPOATHOCTH OE30TKA3HOH PabGOTHI

AIIEMEHTOB (T.€. pacmpe/eneHne TpeOoBaHUI MO HAJAEKHOCTU C YUYETOM OTHOCUTEIHHON ySI3BUMO-
CTH DJIEMEHTOB).

3agaua Ned9. Jlnsa 3agaHHON BBIOOPKH MPU3HAKOB OMACHOCTH TEXHOJIOTUYECKOTO TMpoIecca
YCTaHOBUTH HECKOJILKO BApUAHTOB PErPECCHOHHBIX 3aBUCHUMOCTEH. OLIEHUTh TECHOTY KOPPETSIH-
OHHOU CcBs3U. Mcmonp3yst BcTpoeHHbIe (DyHKIIMU cucTembl Mathcad, HailTH HawmydIve 3HAYCHUS
napaMeTpoB ATuX 3aBucumocteil. [locTpouTh ux rpadmku U HA OCHOBE rpadUUecKOro aHaiu3a u
OIICHKH OCTAaTOYHOU JMCTIEPCUU BBIOPATh HAWITYYIINN BapHAHT.



3apaua NeS50. Ilpomsseneno 10 msmepeHuit ogauM mnpubopom (6€3 CHUCTEMATHYECKOM
OIMOKHN) HEKOTOPOU (PU3NYECKON BEITMUYMHBI TEXHUYECKOHN cucTembl (Tiporecca). [Ipu atom cpen-

HEKBaJIPaTUYHOE OTKJIOHEHHE CIydYallHbIX OIMMOOK oKasanoch paBHbiM o =0,8. Haiitn TounocTsh
KOHTPOJIBHO-U3MEPUTENBHOT0 Ipubopa ¢ noBepurensHoil BepostHocthio [3=0,95. IIpeanonara-

€TCsl, YTO Pe3yJbTaThl U3MEPEHH pacipe/iesieHbl HOPMAJIbHO.

7.3.4. KypcoBoii IpoeKT 1o AUCHHUILVINHE «YPaBjieHHe PUCKOM, CHCTEeMHbIii
aHAJIU3 U MOJICJIMPOBAHME»

KypcoBoil poeKT sBISETCS CPEACTBOM MPOBEPKHU YPOBHS OCBOEHUS IPOTrpaMMbl 00yUYEHUS
B 9acTu (popMHUpOBaHUS OOMICKYIbTYPHBIX, 00IIENPO(hecCHOHATBHBIX U MPOGECCHOHATBHBIX KOM-
METCHIUH.

KypcoBoii mpoexT sBIsieTcsl OHUM U3 ITAIOB MOArOTOBKH BBITYCKHON KBAaNMH()UKAIMOHHOM
paboThl, CBA3aHHBIM C IIOCTAHOBKOM 3aJaud HMCCIEAO0BaHUA, (popManu3alUel U peleHueM 3aaady
yIpaBJIEHUS PUCKOM, pa3paboTkoil (00OCHOBAaHMEM) MPEIJIOKEHUN 110 COBEPLICHCTBOBAHUIO O0B-
€KTa UCCIICIOBAHMSL.

TemaTuka KypcoBbIX IPOEKTOB (hopMupyercs ¢ yueroM TpeOoBaHUN paboueil mporpaMMsl 1Mo
JUCLUIUIMHE U TOXeNaHWi o0ydaeMblX, IPOU3BOACTBEHHO-TEXHOJOTHUECKUX OCOOEHHOCTEH
npeanpusaTust (chepbl AeATeNbHOCTH, (YHKIHMOHAIBHBIX 3a/lad 00y4aeMbIX) M YTBEpXKJIaeTcs Ha
3acelaHuy Kadeapsl.

I[env npoekma — 3aKpenuTh TEOPETHUYECKUE 3HAHUA B C(POPMUPOBATH MPAKTUIECKHE HABBI-
KU CIIEUAJIMCTA B 00JIACTU CTaTUCTUYECKOM 0OpabOTKU pe3yabTaTOB MOHUTOPHHIA U OLEHKHU I10-
Kaszareseil 0e30MacHOCTH CIIOKHBIX CHUCTEM (OOBEKTOB SKOHOMMKH), MPOTHO3UPOBAHUS TEXHOTEH-
HOT'O PUCKa, PELIeHMs] YIPaBICHYECKUX 3aJlad C UCIOJIb30BAaHUEM HOBBIX MH(OPMALMOHHBIX TEX-
HOJIOTHH.

3aoauu:

e 00paboTKa M aHAJIU3 CTATUCTUYECKOW MH(OpMaLUU (IKCIIEPUMEHTAIbHBIX JaHHBIX) O CO-
CTOSIHUM 00BEKTa MCCIeJoBaHus (TIpolecca, MpeAMEeTHON 00JIacTH);

® BBISBICHHUS OCHOBHBIX 3aKOHOMEPHOCTEW CIydaiHbIX MpOLIECCOB (SBICHMIA), ompenene-
HUE 3aKOHA PaCIpPEENICHUs CIyYaiiHbIX BEIMYMH U OLICHKH MX YHCJIOBBIX XapaKTEPUCTHK;

® OILIEHKH BBIOOPOYHBIX XapaKTEPUCTHK TE€HEPaTbHOM COBOKYINHOCTM W HHTEpPBaJIbHOU
OLICHKH NapaMeTPOB paclpeAeICHuUs, IPOBEPKU NapaMETPUUYECKNX THIIOTE3 O YUCIIOBBIX 3HAUEHUAX
[IapaMeTPOB U 3aKOHE PaCIpeAeICHUS;

e pelleHue 3a/1a4 annpoOKCUMAallUU U CTIIaXKUBaHUS SKCIIEPUMEHTAIbHBIX JTaHHBIX, AUCIIEP-
CHOHHOTI'0 aHaJIM3a BIMSHUS Pa3InYHbIX (AKTOPOB Ha PE3yIbTaThl CCIEIOBAaHU (OLIEHKH), KOppe-
JSIIMOHHOTO M PETPECCHOHHOTO aHATM3a CIy4aifHON BBIOOPKH U3 MHOTOMEPHOI COBOKYITHOCTH;

® [I0JrOTOBKAa MCXOAHBIX NAHHBIX JJIS pelIeHUs 3a7ad ONTUMM3AIMM MporpaMm (yrnpas-

JICHYCCKUX BOB,HCfICTBPIfI) oOecneueHUs] 0E30MaCHOCTU CIIOXKHBIX CHCTEM (HpOI_ICCCOB) " yIpaBJiC-
HUS PUCKOM.

7.3.5. JKk3aMeHaMOHHBbIE OMJIeThI 10 JUCHHUILINHE «YPaBJIeHHe PUCKOM, CHCTEeMHBbI
AHAJIU3 ¥ MOJIeJIMPOBAHUE»



MHUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHU S POCCUVICKOM ®EJEPAIINUA
®ejepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NIOJIUTEXHUYECKUU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Dkomoruueckas 6€30MacHOCTh TEXHIYECKUX CHCTEM))
Hucuuminia «Y paBJIeHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACIINPOBAHUE
s nanpasnenus noarotoBku 20.04.01 «TexHochepHas 6e30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Akcuomatuka y49eHus 0 0€30MacCHOCTH JKU3HEEATEIHPHOCTH, TPUHIIUIIBI, 110-
HSATHS ¥ OnpenesieHus. B3anMocBsa3b MOHATHIT 0€3011aCHOCTH, HAJCKHOCTH, JKUBYYE-
cTH, 3P PEKTUBHOCTH 1 PUCKA CIOKHBIX CHCTEM.

2. I'padoanamuTuyeckue MOIEITH MPOIECCOB BO3HUKHOBEHUS IPOUCIICCTBHMA
(cuenapueB omacHoro coctostHus). [IpaBuia mMoOCTpoeHUs aepeBa MPOUCIISCTBUS U
JiepeBa COOBITHIA.

3. 3amaua.

3aB. xadenpoit /E.H. Temepesa/

MHWHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUMICKOM ®EJEPAIIUUA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEsKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHM NOJIUTEXHUYECKUM YHUBEPCUTET»

dakynpTeT XMMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUSCKUX CUCTEM)
Huctumria « Y IPaBIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

SK3AMEHAIIMOHHBINA BUIET Ne 2
1. O6mue NOoHATHUS O MOTEHIMAIBHO ONACHBIX ONEpalusiX U MOJCUCTEMAX Jes-
TENbHOCTH. 3aluiaemMble 00beKThl. DPaKTOPBI pUCKA U UX KIacCU(PUKAIIHSL.
2. Ponp uenoBeyeckoro ¢akropa B TEXHOTEHHON Oe3omacHocTH. bezomacHoCTh

CIIOXKHBIX CHCTEM <«UeJOBCK-MalllMHa-cpena». Iloka3aTenm KadecTBa IOJATOTOBKH
TIepPCOHAA K BBITIOJHEHHUIO TIOTCHIIHAIBHO OMACHBIX OIEepallHii.
3. 3amauqa.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMSA POCCUMCKOM ®EJEPAIIUA
®efepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHU NOJIMTEXHUYECKUU YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIIOTHMH ¥ OMOTEXHOJIOTUH,
Kagenpa «Korornueckast 0€30MacHOCTh TEXHUYECKUX CUCTEM
Jucuunminia «Y paBJIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Just nanpasnenus nmoarorosku 20.04.01 «Texnocdepras 6e3011acHOCTE



3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcHOBHBIEC MOHATHS TEOPUU PHUCKA, HAJIEKHOCTU U OE30MACHOCTHU CIIOXKHBIX
cucteM. Kpatkas xapakTepucTHKa U B3aUMOCBSA3b OCHOBHBIX CBOMCTB CIIOHBIX TEX-
HUYECKUX CHUCTEeM (pUCK, KauecTBO, 3()PEKTUBHOCTh HAAECKHOCTH, OE30MACHOCTD,
KUBYYECTh).

2. MopenupoBaHue 0€30MacHOCTH 3PTaTUYECKUX CUCTEM.

3. 3amaya.

3aB. kadenpoit /E.H. Temepesa/

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EAEPAIINUA
®enepanbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHM NOJIUTEXHUYECKUMN YHUBEPCUTET»

dakyneTeT XMMHUIECKON TEXHOIOTHH U OMOTEXHOJIOTHH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUCCKUX CUCTEM)

Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
Js nHanpaBienns moarotoBku 20.04.01 «Texnocheprast 6e30mMacHOCTE

K3AMEHAIIMOHHBINA BUJIET Ne 4

1. OCHOBHBIE TOJIO)KEHHUSI SHEPrOAIHTPONUNUHON KOHLEMLHUHU ONacHOCTH. Jlua-
JIEKTUYECKAsl B3aMMOCBA3b MOHATHIHOIO amnmapaTta TEOpHH HaJIeKHOCTH, O€301acHO-
CTH Y PUCKA.

2. MopenupoBaHue HaJeKHOCTH U 0€30MacHOCTH MEpPCOHANa KaK KOMIIOHEHTa
(3B€HA) CIIOKHOM CUCTEMBI «UEJIOBEK-MaIllHA-CPEay.

3. 3anaua.

3aB. kadenpoit /E.H. Temepesa/

MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHU S POCCUVCKOM ®EJEPAIIUUA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEsKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKHUA YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIIOTHMH ¥ OMOTEXHOJIOTUH,
kagenpa «dKoaornueckast 6€30MacHOCTh TEXHUYECKUX CHCTEM
Jucuuminia «Y PaBJIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Jus nanpasnenus nmoarorosku 20.04.01 «TexnocdepHas 6e3011acHOCTE

K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Bugsr ormacHoctei. O0mas kinaccudukamnus onacHocTel. Yiepo, mpuemie-
MBI y1epo.
2. Tlokazatenu 6€30MacCHOCTH IPTraTUYECKUX CHUCTEM C YUETOM BPEMEHHBIX



OTpaHUYCHHH Ha JIOKAJIU3AIUIO OMTACHBIX CHTYaIUH.
3. 3azaya.

3aB. xadenpoit /E.H. Temepesa/

MHUHHUCTEPCTBO HAYKH U BBICILHEI'O OBPA3OBAHUS POCCUUCKOM ®EJIEPAIINA
®denepanabHOe rOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUpeskKieHNne BhICIIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «Dkomoruueckas 6€30MacHOCTh TEXHIYECKUX CHCTEM))
Hucuuminia «Y IpaBJIeHUE PUCKOM, CACTEMHBIN aHAJIN3 U MOACIIMPOBAHUE
s nanpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6e30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. CuctemHble CBOWMCTBA TEXHOC(EPHI, MPOOIEMbI MOJECIUPOBAHUS U HHPOpMa-
LMOHHOTO YTIPABJICHUS CIOXHBIMU cucTeMamMu. CHCTEMHBIE acleKThl 0€30MaCHOCTH
Y PHCKa.

2. MogenupoBaHue MpoieccoB 00yUeHUs U MOAEPKaHUS YPOBHS MOATOTOBKH
HepcoHasa ¢ y4eTOM TpeOoBaHMI 0€30acHOCTH.

3. 3amaya.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMSA POCCUMCKOM ®EJEPALIMA
®denepaabHOe rocy1apcTBeHHOE AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpeskIeHHe BbICIIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKHUA YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIIOTUH U OMOTEXHOJIOTHH,
kadenpa «IKonornyeckas 6e30MacHOCTb TEXHUIECKHUX CUCTEM)
Jucnuminia «Y IpaBJIe€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
s manpasienus moarotoBku 20.04.01 «TexHochepHast Oe30mMacHOCTE

K3AMEHAIIMOHHBIN BUJIET Ne 7

1. CoBpemeHHble HHPOPMALIMOHHBIE TEXHOJOTUA U OCOOEHHOCTH KOMITBIOTEP-
HOTO MOJIETTUPOBAHMS OMACHBIX MPOIIECCOB U SIBICHUI B TEXHOC(EpE.

2. MartemaTuieckoe MOJAEIUPOBAHUE MPOIECCOB OCBOEHUSI U yTpaThl mpodec-
CHOHAJIBHBIX 3HAHUI NIEPCOHAJIOM.

3. 3anaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUVCKOM ®EJEPAIIUUA



®ejepabHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHH NOJIUTEXHUYECKUU YHUBEPCUTET»

DaxynpTeT XUMUIECKOH TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kagenpa «dKkojornueckast 0e30MacHOCTh TEXHUYECKUX CUCTEM
Hucrumnia « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACITUPOBAHUEY
Junst nanpasnenus noarorosku 20.04.01 «TexnocdepHas 6€3011acHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. CucTteMHBIN MOIX0T M yIIpaBiIeHUE PUCKOM. PUCK-OpHUEHTHPOBAHHBIC TIOIXO-
JIbI TIPY YIIPABIICHUH MOTEHIIUAIBHO OMACHBIMU OO0BEKTaMM (CHCTEMamu, IMpolecca-
MH, SIBIICHUSIMH ).

2. Monenu nomnepxanusi TpeOyeMoro ypoBHS YMEHHMM U HaBBIKOB 0€30TIaCHOTO
BBITIOJTHEHUS TTOTEHIIMAJILHO OMACHBIX OINEpalii MepcoHaIoM B IIPOIiecce MPOU3BOI-
CTBEHHOM JIESITEJILHOCTH.

3. 3anaua.

3aB. kadenpoit /E.H. Temepesa/
MUHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPABOBAHUSI POCCUIICKOM OEJEPAIINN

®denepaabHOe rocy1apcTBeHHOE AaBTOHOMHOE 00pa30BaTe/IbHOE YUpesKIeHHe BhICHIero 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadeapa «DKonmornyeckas 6e30MacHOCTb TEXHUUSCKUX CHCTEM)
Hucnuminia « Y IpaBlIeHUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Js HanpaBienus nmoarotoBku 20.04.01 «TexnochepHast 6e30MacHOCTHY

3K3AMEHAIIMOHHBIN BAJIET Ne 9

1. OcHOBHBIE METO/IBI aHAIM3A OMTACHOCTEH M UX KpaTKas XapaKTePUCTHKA.

2. CHCTeMHBIN aHAIU3 U MOJICITMPOBAHUE MPOIECCOB MPUUNHEHHUS yIepOa mpu
TEXHOT'CHHBIX IMPOUCIISCTBUSX.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSA POCCUMCKOMN ®EJIEPAILIAN
®enepanbHOE TOCYIaAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM NOJUTEXHUYECKUA YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIOTHH ¥ OMOTEXHOJIOTUH,
kadenpa «IKojoruueckas 6€30MacHOCTb TEXHUIECKIX CHCTEM)
Hucrumuria « Y IPaBIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOJECIUPOBAHUEY
st nanpasnenus nmoarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb



3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. KoHnenmus BO3HUKHOBEHHUS TMPOMCIISCTBUH W HMX TpadUUIeCKUE MOJICIH.
[TpenmochliKa K IPOUCIIECTBHIO. BHIbI IPEAMOCHIIOK MPOUCIICCTBUH.

2. OCHOBHBIC TPHUHIIMITBI CHCTEMHOTO aHaIW3a W MOJICTUPOBAHMS ITPOIIECCOB
IPUYUHEHHUS yiepOa MpH TEXHOTEHHBIX IpouciiecTBuiIX. KoHIenTyanbHass MOJICIb
nporiecca MPUIHHCHUS yiepoa.

3. 3amaya.

3aB. xadenpoit /E.H. Temepesa/

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSA POCCUMICKOM ®EJEPAIIUUA
®denepaabHOe rocy1apcTBeHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUpesKIeHHe BbICHIero 00pa3oBaHus

«MOCKOBCKHM NOJIUTEXHUYECKUMN YHUBEPCUTET»

®akynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadeapa «DKomoruueckas 6¢30MacHOCTh TEXHHUCCKUX CHCTEM)
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
Just nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011acHOCTE

3K3AMEHAIIMOHHBIA BUJIET Ne 11

1. Puck. Konuenmus npuemieMoro pucka. [lokazarenu pucka.
2. MonenupoBaHue MPOIIECCOB HECAHKIIMOHUPOBAHHOTO BBICBOOOKICHUS U HC-
TEUEHUsS DHEPTUU U BEIIECTBA.

3. 3amaya.

3aB. kadenpoit /E.H. Temepesa/

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSA POCCUMCKOMN ®EJIEPAIIAN
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

®dakynbreT XUMHUUECKONH TEXHOJIOTHN U OMOTEXHOJIOTHH,
kadenpa «Ikonorumueckas 6€30MacHOCTh TEXHUIECKIX CHCTEM)
Muctumnia « Y IPaBIeHUE PUCKOM, CUCTEMHBIM aHAIN3 U MOACTUPOBAHUE)
st nanpasnenus nmoarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBIA BUIET Ne 12

1. CymHOCTh CUCTEMHOTO MOAXO0Ja K MCCIETOBAaHUIO 0€30MaCHOCTH CIIOMKHBIX
cucteM. XapakTepUCTHKa ITAllOB CUCTEMHOT0 aHaJIu3a OMACHBIX MPOIIECCOB.

2. MopenupoBaHue POIIECCOB HEYIPABISIEMOTO PACIPOCTPaHEHUs, TpaHCHOp-
Malll¥ ¥ pa3pyLIIUTEIbHOTO BO3/IEUCTBHUS MOTOKOB SHEPTUHU U BEIIECTBA.



3. 3amaua.

3aB. xadenpoit /E.H. Temepesa/

MUHHUCTEPCTBO HAYKH ¥ BBICIHIEI'O OBPA3OBAHUSI POCCUVICKOMN ®EJNEPALIMN
®ejepabHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesK/IeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NOJIUTEXHUYECKHUU YHUBEPCUTET»

OaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U OMOTEXHOJIOTHH,
Kadeapa «DKomoruueckasi 0e30MacHOCTh TEXHHIECKIX CUCTEM»
Jucuuminia « Y IpaBI€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
s nanpasnenus nmoarotoBku 20.04.01 «TexnochepHas 6€30macHOCTE

3K3AMEHAIIMOHHBIA BUIET Ne 13

1. CucTteMHBIN aHAIU3 U MOJICIIUPOBAHKME OMACHBIX MpoleccoB. O000IIeHHAs
MOJIE/Ib TTOTEHITMAIBLHO OMACHOM OIepaIiuu.

2. Konrnernmus prcka B 3ajjadyaX CUICTEMHOI'0 aHaIM3a 0€30MacHOCTH CIIOKHBIX
cucreM. HeonpeieneHHOCTh U PUCK.

3. 3amaua.
3aB. kadenpoit /E.H. Temepesa/

MHUHHACTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUS POCCUMCKOMN ®EJIEPALIANA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKHUA YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kagenpa «dKoaornueckast 0€30MacHOCTh TEXHUYECKUX CHCTEM
Hucnuminia « Y IpaBJIeHUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBIN BAJIET Ne 14

1. Tloka3zaTenu HaJEKHOCTH M 0E30IMaCHOCTH HEpPE3epPBHPOBAHHON CHCTEMBI U
CTPYKTYPHO-CJIOKHBIX CUCTEM C Pa3IUYHBIMU BUIaMH pe3epBUpoBaHus. [IpoGiembl
aHaJIN3a HAJIEXKHOCTH 1 0€30IIaCHOCTH CJIOKHBIX CHCTEM.

2. MeTozpl aHaIM3a ¥ MPOTHO3a PUCKA TPU IKCIUTyaTaIlH CIIOXKHBIX CHCTEM.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMSA POCCUMCKOM ®EJEPAIIUA
®denepanbHOe rocyIapcTBeHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKIeHHe BBICIIEro 00pa3oBaHus



«MOCKOBCKHM NOJJUTEXHUYECKAA YHUBEPCUTET»

DaxynpTeT XUMUIECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadenpa «dKojornueckas 0e30MacHOCTh TEXHUYECKUX CUCTEM

Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACITUPOBAHUEY
I nHanpaBienns moarotoBku 20.04.01 «TexaocdepHast 6e30acHOCTEY

3K3AMEHAIIMOHHBINA BUIET Ne 15

1. Mogens hopMHUpOBaHUS MPEATIOCHUTKN K MMPOUCIICCTBHUIO TIPH JTUHEHHOM U
HEJTMHEHHOM M3MEHEHUH MTapaMeTPOB 0€301TaCHOCTH.

2. TexHOJIOTHS MPUHATHS YIIPABICHYECKUX PEIICHUHN B YCIOBUAX CTOXAaCTHYE-
CKOT'0 M TIOBEJCHYECKOTO PUCKOB.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUUA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEsKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

dakynbTeT XMMHUUYECKON TEXHOJOTHH U OMOTEXHOIOTHH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUSCKUX CUCTEM)

Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBINA BUIET Ne 16

1. Pacuer mokazareneil mapaMeTpU4ecKoil 0€30MaCHOCTH MPHU MOCTOSSHHOM U
CllydallHOM XapakTepe IpaHul] 00JIacTH JOMYCTUMBIX 3HAUYEHUI.

2. MeTtoapl ¥ TEXHOJOTUHU MPHUHITHS PEIICHUI B YCIOBHIX «IIPHPOIHOI» He-
OIIPEAEIIEHHOCTH.

3. 3anaua.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMSA POCCUMCKOM ®EJEPAIIUA
®efepabHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BbICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NOJIMTEXHUYECKUU YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIIOTHU U OMOTEXHOJIOTUH,
kagenpa «DKoaornueckast 6€30MacHOCTh TEXHUYECKUX CHCTEM
Nucuunmimaa «Y paBJIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Just nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6e3011acHOCT



3K3AMEHAIIMOHHBINA BUJIET Ne 17

1. CTpyKTypHBIE CXEMBI U CTPYKTYpHbIE (DYHKIIMM CIIOKHBIX cucTeM. Mccieno-
BaHUE (MOJIEJIMPOBAHHUE) OMTACHOCTHU CIIOKHBIX CHCTEM Ha OCHOBE aHAJIM3a CTPYKTYp-
HBIX CXEM U CLICHAPUEB OMACHOCTH.

2. TexHomoruu BbIPAaOOTKH YHPABJICHYECKUX PEIICHUH C YYETOM CHUCTEMBI
IpeIOYTEHUH TN, IPUHUMAIOLIETO PELICHHUE.

3. 3amaua.

3aB. xadenpoit /E.H. Temepesa/

MUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA30OBAHUSI POCCUVCKOMN ®EJNEPAIINA
®denepanabHOe rOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUpe:kKieHNne BhICIIEro 00pa3oBaHus

«MOCKOBCKHUM NOJIUTEXHUYECKUMN YHUBEPCUTET»

DakynpTeT XMMUYECKOW TEXHOJIOTHH U OMOTEXHOJIOTUH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUCCKUX CUCTEM)
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
Jnsa manpasnerus nmoarotoBku 20.04.01 «TexHochepHas 6e30mMacHOCTE

3K3AMEHAIIMOHHBINA BUIET Ne 18

1. Ouenka mokazareyneil HaJEKHOCTH M O€30MAaCHOCTH CTPYKTYPHO-CIIOKHBIX
CUCTEM METOJIOM aHaJIh3a MUHUMAJbHBIX COUETAaHUH yCIOBUI pabOTOCIIOCOOHOCTH
(OMacHOCTH) CHCTEM.

2. IlpyHUUIBI CTATUCTUYECKOTO OLEHUBAHUS MapaMeTpOB MOTEHIUMAIBHO OIac-
HBIX OIEepaIni.

3. 3anmaya.

3aB. kabenpoit /E.H. Temepesa/

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSA POCCUMCKOM ®EJIEPAIIAN
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICIIEro 00pa3oBaHus

«MOCKOBCKHU NOJJUTEXHUUYECKU YHUBEPCUTET»

®dakynbpreT XUMHUUECKONH TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «Ikojoruueckas 6€30MacHOCTb TEXHUIECKIX CHCTEM)
Huctuinia « Y IPaBIeHUE PUCKOM, CUCTEMHBIM aHAIN3 U MOACTUPOBAHUE)
st nanpasnenus nmoarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

9K3AMEHAIIMOHHBINA BUIET Ne 19

1. Ananu3 6€30MacHOCTU CJIOKHBIX CHUCTEM C MPHUBOJUMBIMHU CTPYKTYpPHBIMU
CXEMaMH U pa3IMYHbIMU BUJAMH PE3EPBUPOBAHUS.
2. CTaTuCTUYECKHE METOJIbl OLEHKHU MOKa3aTelsisl 4acTOThl OMACHBIX COOBITHIA

(mpoucIeCTBU).



3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHWHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIINUA
®ejepabHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE YUPesK/IeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHU NOJIUTEXHUYECKUU YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIOTHMU U OMOTEXHOJIOTUH,
kadenpa «DKkojornueckas 0e30MacHOCTh TEXHUYECKUX CHCTEM
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACITUPOBAHUEY
s nanpasienus noaroroBku 20.04.01 «Texunochepras 6e30macHOCTE

9K3AMEHAIIMOHHBINA BUIET Ne 20

1. MeTtonpl aHanmmM3a HAACKHOCTH M 0€30IAaCHOCTH CHCTEM, OCHOBAaHHBEIC Ha
MIPYMEHECHUU OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEM.

2. CtaTucTHYECKOE OIIEHUBAHME ITOKa3aTeneil 0€30MacHOCTH DJIEMEHTOB CIIOXK-
HBIX CHCTEM.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSA POCCUMCKOM ®EJEPAIIAN
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKHUA YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kagenpa «dKoaornueckast 6€30MacHOCTh TEXHUIECKUX CHCTEM
Hucnuminia «Y IpaBJIeHUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

9K3AMEHAIIMOHHBINA BUIET Ne 21

1. baiiecoBcKue METO/IbI OLICHUBAHUS PUCKA TIPH SKCIUTyaTaIlliy TTOTCHIIMAIIBHO
OITACHBIX CHCTEM.

2. CTaTUCTUYECKUI KOHTPOJIb 0€30IIaCHOCTH CI0KHBIX CHCTEM M TEXHOJIOTHYE-
CKHX DKCILTyaTallHOHHBIX MPOIIECCOB.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHMSA POCCUHMCKOM ®EJEPAIIUA
®efrepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BbICIIEro 00pa3oBaHust
«MOCKOBCKHUHU NOJIUTEXHUYECKHUU YHUBEPCUTET»




dakynbreT XMMHYECKOW TEXHOJIOTMU ¥ OMOTEXHOJIOTUH,
kagenpa «dKkojornueckast 0€30MacHOCTb TEXHUYECKUX CUCTEM
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACITUPOBAHUEY
Jus HanpaBienns nmoarotoBku 20.04.01 «TexnocdepHas 6e30macHOCTE

3K3AMEHAIIMOHHBIA BUIET Ne 22

1. OcobennocTr hopManu3anu U MOJACIUPOBAHUS OTIACHBIX TIPOIIECCOB, PHCKA
aBapuil 1 KaTacTpod.

2. CraTucTHYeCKHuE METOAbl WAeHTU(UKAIMU omacHOCTe. CTaTUCTHYECKOE
OLIEHHBaHHE ITOKa3aTelIell 0€30IIaCHOCTH CI0KHBIX CUCTEM.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHHACTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUMCKOM ®EJIEPALIANA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEsKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «DKomornyeckas 6e30MacHOCTb TEXHUUSCKUX CHCTEM)
Hucuuminia « Y IpaBIe€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
s manpasierus moarotoBku 20.04.01 «TexHochepHas 6e30mMacHOCTE

3K3AMEHAIIMOHHBIN BAJIET Ne 23

1. ®opmanuzanus NpeanoChIOK K MPOUCHIECTBUSAM, KaK CITy4alHbBIX COOBITHM.
3aKOHBI pacHpeieIeHui MPEANOChUIOK K IPOUCIIECTBUIO U UX YMCIIOBBIE XapaKTepH-
CTHKH.

2. CraTucTHYECKOE MOJEIMpPOBAaHUE Tpollecca Jerpajaldi BBIXOIHBIX Mapa-
MEeTpOB 0€30MaCHOCTH.

3. 3anaua.

3aB. kadenpoit /E.H. Temepesa/

MHHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUHMCKOM ®EJIEPAIIUA
®efrepabHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTelIbHOE yUPesKIeHIe BbICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NOJIUTEXHUYECKHUU YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
kagenpa «DKoaornueckast 6€30MacHOCTh TEXHUYECKUX CHCTEM
Jucuuminia «Y IpaBJIeHUE PUCKOM, CACTEMHBIN aHAJIN3 U MOJCIIMPOBAHUEY
Just nanpasnenus nmoarorosku 20.04.01 «Texnocdepras 6e3011acHOCTE



3K3AMEHAILIMOHHBIN BUJIET Ne 24

1. Cratuctrueckoe omnpeieeHue BEPOATHOCTH (YACTOThI) MPEANOCHIIIOK K MPO-
UCIIECTBUSAM, KaK CITydalHbBIX COOBITHHA. [IpaBuiia COKEHHUSI M1 YMHOXKEHUS BEPOSIT-
HOCTEH OIMAaCHBIX COOBITUN U WX CJICJICTBUSI.

2. MeTopl CTaTUCTHYECKUX PEIICHUH 71T OAHOTO JUATHOCTUYECKOTO IMapaMeT-
pa (Impu3HaKa OMacHOCTH).

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSA POCCUMCKOM ®EJEPAIIUUA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHM NOJIUTEXHUYECKUMN YHUBEPCUTET»

®akynpTeT XUMHUUECKON TEXHOJIIOTUN U OMOTEXHOJIOTHUH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUCCKUX CUCTEM)
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOACITUPOBAHUEY
Junst nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011acHOCTE

3K3AMEHAIIMOHHBINA BUIET Ne 25

1. ManukaTopHast GyHKIUS MPEINOChUIOK K MMPOUCIIIECTBHIO U UX BEPOSTHOCT-
HBIC XapaKTEPUCTUKU. 3aKOHBI PacCIpeIeICHUN U MX YUCIIOBBIC XapaKTEPUCTHUKH.

2. CTaTUCTHYECKHE PEIICHHs TIPU HAJWYUHU 30HBI HeompeaeneHHocTu. CraTu-
CTUYECKUH KOHTPOJIb (OIICHUBAHKE) MMTAPaMETPOB MOTESHIIMATBLHO OITACHBIX OTEpaITuii.

3. 3amaua.

3aB. kabenpoit /E.H. Temepesa/

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSA POCCUMCKOMN ®EJIEPALIAN
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHU NOJJUTEXHUUYECKU YHUBEPCUTET»

®dakynpTeT XUMUIECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «IKojoruueckas 6€30MacHOCTb TEXHUIECKIX CHCTEM)
Muctumnia « Y IPaBIeHUE PUCKOM, CUCTEMHBIM aHAIN3 U MOACTUPOBAHUE)
st nanpasinenus noarorosku 20.04.01 «TexHocdepHas 6€30acHOCTD

9K3AMEHAIIMOHHBINA BUIET Ne 26

1. MoaenupoBaHHe OMAacHbIX MPOLIECCOB MPYU OMHOMHHAIBHOM pacipeieIeHUU

WHUIUUAPYIOMIMX COOBITUN U yCIOBUH (TIPEAMOCHITOK K MMPOUCIIIECTBHSM).



2. CratucTUYeCKUN KOHTPOJIb 3()(PEKTUBHOCTH MEPOIPHUATHI oOecrneueHus
0€30I1aCHOCTH.
3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHHCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIINUA
®ejepabHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHU NOJIUTEXHUYECKUU YHUBEPCUTET»

dakynbreT XMMHYECKOW TEXHOJIOTHU H OMOTEXHOJIOTUH,
kagenpa «dKkojornueckast 0e30MacHOCTh TEXHUYECKUX CUCTEM
Hucrumria « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOACITUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011acHOCTE

3K3AMEHAIIMOHHBINA BUIET Ne 27

1. ®opmanu3zanms MpolecCOB BO3HUKHOBEHUS MpouciiecTBU. CTPYKTypHBIC
CXEMBbI pab0TOCIIOCOOHOCTH, O€30MACHOCTH, OMMACHOCTH CJIOKHBIX CUCTEM.

2. OnTuMu3anys TpOorpaMMbl CTPYKTYPHO-HEPAPXUUECKOTO KOHTPOJIS HaIEK-
HOCTH 1 0€30IMaCHOCTH CJIOJKHBIX CHCTEM.

3. 3amaya.

3aB. kabenpoit /E.H. Temepesa/

MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIIUM
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPesKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadeapa «DKomornyeckas 6e30MacHOCTb TEXHUUSCKUX CHCTEM)
Jucnuminia « Y IpaBJIe€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBINA BIIET Ne 28

1. ®opmanu3zaius MpoIecCOB BOZHUKHOBEHUS TIpouciiiecTBUsA. OyHKIUN anred-
pb1 storuku. ClieHapu# OMacHOTO COCTOSIHUSI.

2. Craructuueckoe MOJEIMPOBAHME OMACHBIX MporieccoB. Meton MonTe-
Kapuo.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/



MUHHUCTEPCTBO HAYKH Y BBICIHIEI'O OBPA3OBAHUSI POCCUVICKOM ®EJNEPALINA
®denepanabHOe roCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUpe:kKieHNne BhICIIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKHUA YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Okomoruueckas 6€30MacHOCTh TEXHIYECKUX CHCTEM))
JucuuminHa « Y IpaBI€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Js Hanpasienns nmoarotoBku 20.04.01 «TexnocdepHas 6e30macHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 29

1. ®opmupoBaHre BEPOATHOCTHBIX (YHKIUI MPOUCIIECTBUI Ha OCHOBE METO-
JIOB JIOTUKO-BEPOSITHOCTHOTO MCYUCIICHUS.

2. MogenupoBaHue 0€30IIaCHOCTU CJIOKHBIX CHCTEM HAa OCHOBE MapKOBCKHX
CJIy4alHBIX IIPOLECCOB.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHUHHACTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUS POCCUMCKOMN ®EJIEPALIANA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEsKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MNOJUTEXHUYECKUA YHUBEPCUTET»

dakynpTeT XMMHYECKON TEXHOJIOTHH U OHOTEXHOJIOTUH,
Kadeapa «DKomornyeckas 6e30MacHOCTb TEXHUUSCKUX CHCTEM)
Huctumria « Y IPaBIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
Juns manpaBienus moarotoBku 20.04.01 «TexHochepHast Oe30mMacHOCTE

3K3AMEHAIIMOHHBIN BAJIET Ne 30

1. Meroapl aHamM3a OMACHOCTH CHUCTEM, OCHOBAHHBIE HA MPUMEHEHHH TEOpEM
TEOpHUH BEpOSTHOCTH. MeTos nepedopa rumnores.

2. OCHOBHBIE TOHATHUS U OINpEJETICHUS TEOPUH MApPKOBCKUX CIy4allHBIX MpPO-
ueccoB. YpasHeHus Kosmoroposa. [IpenenbHbie BEpPOSITHOCTH COCTOSTHUM.

3. 3amaya.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMSA POCCUMCKOM ®EJEPAIIUA
®efepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTelIbHOE yUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUH NOJIUTEXHUYECKUU YHUBEPCUTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,



kagenpa «dKoaornueckas 06€30MacHOCTb TEXHUYECKUX CUCTEM
Jucuuminia «Y IpaBJeHUE pUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
Junst nanpasnenus noarorosku 20.04.01 «TexnocdepHas 6e3011acHOCTEY

3K3AMEHAIIMOHHBIA BUIET Ne 31

1. BeposTHOCTHBIN aHAIA3 OTTACHOCTH CIIOKHBIX CHCTeM. MeTo pa3pe3aHusi.

2. ®opmanu3zaius nporecca GYHKIIMOHUPOBAHUSI CJIOKHOU CUCTEMBI C UCTIOIb-
30BaHHMEM arapara MoJyMapKOBCKUX TporieccoB. OCOOEHHOCTH MOCTaHOBKH, (op-
Malii3allid M PElIeHusl 3ajad ONTUMHU3ALUHU C YYETOM TpeOOoBaHUU O€30MacHOCTH
(pUEMIIEMOTO PHUCKA) CIIOXKHBIX CHCTEM.

3. 3ayaya.

3aB. xadenpoit /E.H. Temepesa/

MHUHHACTEPCTBO HAYKH U BBICIIET'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIANA
®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEKAeHHe BbICLIEro 00pa3oBaHus

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

DdakynpTeT XUMUYECKO TEXHOIOTHH U OMOTEXHOJIOTHH,
kadeapa «Dkomoruueckas 6€30MacHOCTh TEXHHUCCKUX CUCTEM)
Hucuuminia « Y IpaBIe€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6e30mMacHOCTD

3K3AMEHAIIMOHHBINA BUIET Ne 32

1. OyHKIUU OMACHOCTH CJIOXXHBIX CHCTEM C MapalIeIbHO-TIOCICI0BATEILHOMN
CTPYKTYPHOU CXEMOM.

2. OnTuMu3aIus MapKOBCKHUX MOJIETICH 0€301TaCHOCTH CIIOKHBIX CHCTEM.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMSA POCCUMCKOM ®EJEPAIIIN
®efrepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTelIbHOE yUPesKIeHIe BbICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NOJIUTEXHUYECKHUU YHUBEPCUTET»

®dakynpTeT XUMHUECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
kadenpa «Ikonoruueckas 6€30MacHOCTh TEXHUIECKIX CHCTEM»
Huctuinia « Y IPaBIeHUE PUCKOM, CUCTEMHBIM aHAIN3 U MOACTUPOBAHUE)
st nanpasnenus nmoarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBIA BUIET Ne 33



1. ®yHKIIMU OMACHOCTH CIIOXKHBIX CHCTEM C IOCJEI0BaTEIbHO-TIApaIIeIbHON
CTPYKTYPHOU CXEMOM.

2. ®opmanu3zanus npoiecca GyHKIIMOHUPOBAHUS CIIOKHOU CUCTEMBI C UCTIOJIb-
30BaHHEM armapara MmoJyMapKOBCKUX ITPOLECCOB.

3. 3anaua.

3aB. xadenpoit /E.H. Temepesa/

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA30OBAHUSI POCCUVICKOUN ®EJNEPAIINN
®denepanabHOe rOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTeIbHOE yUpe:KieHNne BhICIIEro 00pa3oBaHus

«MOCKOBCKHM NOJJUTEXHUYECKAA YHUBEPCUTET»

DdakynpTeT XUMUYECKOH TEXHOIOTHH U OMOTEXHOJIOTHH,
kadenpa «Dkomoruaeckas 6€30MacHOCTh TEXHIUSCKUX CHCTEM))
Hucuuminia «Y IpaBIeHUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
s manpasierus moarotoBku 20.04.01 «TexHochepHast 6e30mMacHOCTE

3K3AMEHAIIMOHHBIN BAJIET Ne 34

1. Ornenka 0€30MacCHOCTH CIOXKHBIX CHUCTEM C IMPHUBOJUMBIMH CTPYKTYPHBIMH
cxemMamu 0€30IMacHOCTH U PAa3IMYHBIMU BUJIAMU PE3EPBUPOBAHUS.

2. OnruMu3anys nmokasareiaer 0€30IIacHOCTH CIIOKHBIX CHCTEM C HCIOJIb30Ba-
HUEM aIlapaTa MoJIyMapKOBCKHX CIy4alHBIX MporieccoB. Jlormueckue momenu 6e3-
OMacHOTO (DYHKITMOHUPOBAHUS CHCTEMBI.

3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIIUUA
®denepanbHOe rocyIapcTBeHHOE AaBTOHOMHOE 00pa30BaTe/ibHOE YUpeskIeHHe BhICIIEro 00pa3oBaHus

«MOCKOBCKHU NOJUTEXHUUYECKU YHUBEPCUTET»

®dakynpTeT XUMHUIECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «IKojoruueckas 6€30MacHOCTb TEXHUIECKIX CHCTEM)
Muctumnia « Y IpaBIeHUE PUCKOM, CUCTEMHBIM aHAIN3 U MOACITUPOBAHUE)
Jlis nanpasienuns moarotosku 20.04.01 «TexnochepHast 0€30MacHOCTE

9K3AMEHAIIMOHHBINA BUIET Ne 35

1. Ouenka 6€30MaCHOCTH M HAJE)KHOCTH CJIOKHBIX CUCTEM C IPOM3BOJIBLHOM CceTe-
BOW CTPYKTYpPOM.
2. MopenupoBaHue 0€30MaCHOCTH AHKCIUTYaTal[MOHHBIX IPOLIECCOB HAa OCHOBE



TEOpUH MaccoBOr0 oOciyxuBanus. [locTaHOBKM 3amad, MPUBOIAIINE K MOJIEISIM
TEOPHH MAaCCOBOT'O OOCITY)KHBaHUS.
3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA30OBAHUSI POCCUVCKOU ®EJNEPAIINN
®denepanabHOe rOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUpe:KieHNne BhICIIEro 00pa3oBaHus

«MOCKOBCKHM NOJJUTEXHUYECKAA YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U OMOTEXHOJIOTHH,
Kadeapa «dKomormueckasi 0€30MacHOCTh TEXHHIECKIX CUCTEM»
Jucuuminia « Y IpaBIe€HUE PUCKOM, CACTEMHBIN aHAIN3 U MOACIIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011acHOCTb

3K3AMEHAIIMOHHBINA BUIET Ne 36

1. OnruMmm3anus nokasarejed 0€30MacHOCTH CIIOKHBIX CHUCTEM C ITOMOIIBIO
nporpaMMHbIX kKomruiekcoB Excel, Mathcad, MatLab, GPSS.
2. CTpyKTypHO-TIapaMeTpH4YecKasi ONTHUMH3alUs IPorpaMMbl  KOHTPOJIBHO-

POQUIAKTHICCKON ACSITEIbHOCTH HHCIICKTUPYIOITUX U APYTUX JTOJDKHOCTHBIX JIHII.
3. 3amaua.

3aB. kadenpoit /E.H. Temepesa/

MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA POCCUMCKOM ®EIEPAIIUM
®denepanabHOe rocy1apcTBeHHOE AaBTOHOMHOE 00pa30BaTe/IbHOE YUpPeskIeHHe BhICIIEro 00pa3oBaHus

«MOCKOBCKHU NOJUTEXHUUYECKU YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadeapa «DKoIoruuecKas 6€30MacHOCTh TEXHHYCCKIX CHCTEM)
Hucrumnia « Y IPaBIeHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACITUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6€3011aCHOCTb

3K3AMEHAIIMOHHBINA BUIET Ne 37

1. MopaenupoBaHHUEe SKCIUTyaTaIlMOHHOTO PUCKA C MCIOJIb30BAaHHEM MaTeMaTH-
YECKOTO ammapara TeOPHH MacCOBOTO OOCITY)KMBAaHUS U MPOTPAMMHBIX KOMILJIEKCOB
Excel, Mathcad, MatLab, GPSS.

2. OnTuMu3anms mapameTpoB OE30TaCHOCTH TEXHOJOTHYCCKUX SKCILTyaTallH-

OHHBIX TTPOIIECCOB HA OCHOBE CETEBBIX METOIOB IJIAHMPOBAHUS M YIIPABIICHUSI.
3. 3amava.

3aB. kadenpoit /E.H. Temepesa/




MHUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHU S POCCUVICKOM ®EJEPAIINUA
®ejepabHOE rOCYaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUPesKIeHIe BBICIIEro 00pa3oBaHust
«MOCKOBCKHUHA NIOJIUTEXHUYECKUU YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «DKkojornueckast 0e30MacHOCTh TEXHUYECKUX CHCTEM
Hucnumrza « Y IpaBiIeHUE PUCKOM, CHCTEMHBIN aHAIU3 U MOJICTTUPOBAHUE)
Junst nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6e3011acHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 38

1. OntumMu3anus mapameTpoB IporpaMMm oOecredeHrus 0€30MacHOCTH IKCILTya-
tanuu (IIOBD) cnoXHBIX cucTEM METOJaMU JUHAMHUYECKOIO MPOrpaMMHpPOBAHMUS.
[TocTaHoBKa 3a/1a4u AMHAMUYECKOTO IPOIPAMMUPOBAHHUS.

2. OnTuMu3aIms nokasareseil 6e30macHOCTH TP MPOSKTUPOBAHUU CHCTEM.

3. 3amaya.

3aB. kadenpoit /E.H. Temepesa/



