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1. Heaun, 3a7a4um ¥ IJIaHUPYyeMble Pe3yJbTaThl 00y4YeHHs M0 AMCHUILIHHE
HeJ’IBIO OCBOCHUA AUCIHUIIIINHBI «anaBJIeHne pUCKaMu, CUCTEMHBII aHaInu3 U MOACIINPO-

BAaHUC)» SBJIIACTCA O3HAKOMJICHUC M H3YYCHHC MaruCTtpaMu OCHOBHBIX IPUHIOUIIOB YIPAaBJICHUS

0€30IaCHOCTBIO CJIOJKHBIX CUCTEM, MCTOAOB CHUCTEMHOI'O aHajliW3a U MOACIHUPOBAHHUA OIIACHBIX

IIpoueccoB, IPUHATHUA peH_ICHI/Iﬁ Ha OCHOBE COBPEMCHHBIX I/IH(bOpMaI_[I/IOHHHX TEXHOJIOTHA.

JlucuuiimHa npeAcTaBiisieT TEOPETUYECKYIO OCHOBY 0a30BBIX 3HAHUN HEOOXOAMMBIX
BBIIYCKHHUKAM JIJISl peLIeHHs MPAKTUYECKUX BOIIPOCOB MO YNPABICHHUIO B chepe TEXHOTCHHOM
0€30IaCHOCTH.
3aagyamMu TUCHUTUIMHBI SIBISIFOTCS:

M3Y4YE€HHE MPUHIUIIOB U METOJOB MPHUHATHUS PEUICHUI B YCIOBUSAX PHCKAa, U OpraHU3aluu
yIpaBiieHUs1 6€30MaCHOCThIO HA OCHOBE COBPEMEHHBIX HH(OPMAIlMOHHBIX TEXHOJIOTUH;
M3Y4YEHHE METOJIOB CHCTEMHOr0 aHalli3a M MAaTeMaTUYecKOro MOJEIMPOBaHHS OOBEKTOB U
MIPOLIECCOB MCCIIEAOBAHUS, OIEHKNA TEXHHKO-IKOHOMHYECKON A((HEKTHBHOCTH MEPONPHSIITHIA,
HaIpPaBJICHHBIX HA IMOBBINICHUE OC30MACHOCTH M IKOJOTUYHOCTH MPOU3BOJCTBA, a TaKKE 3a-
TpaT Ha JUKBUIAIMIO ITOCICACTBUI aBapuii U KaTacTpod I MPUHSATHS SKOHOMHYECKH 000C-
HOBaHHBIX PEUICHU;
W3YYCHHE METOJOB ONTHMHU3AIMH MPOU3BOJICTBCHHBIX TEXHOJIOTHHA C IEIBI0 CHUKCHHS BO3-
JEHCTBHS HETATUBHBIX ()aKTOPOB HA YEIIOBEKA U OKPYKAIOIIYIO CPELY;
M3Y4YeHHE OCOOCHHOCTEH pa3pabOTKH, IUIAHUPOBAHUS U peaju3allid OpPraHU3aI[MOHHO-
TEXHUYECKUX MEPOTPHUATHH B 00JIaCTH oOecrieueHus: 0€30MacHOCTH CIIOKHBIX CUCTEM H IPO-
I[ECCOB, OpPraHM3aIlMM W BHEAPEHUS COBPEMEHHBIX CHUCTEM MEHEIKMEHTAa TEXHOTESHHOIO M
poecCHOHATEHOTO PUCKA HA TIPEANPUSITHSX ¥ B OPraHU3aIUIX.

OOydeHre MO TUCIUIUTMHE HANPaBJICHO HA (DOPMHUPOBAHHE Y OOYUYAIONIUXCS CIICTYFOIIHX

KOMIIETEHIINH:

B pesyabTare ocBoeHust 00-
Koa xommneren- | pa3oBartesibHON nporpammbl | Ilepedens miiaHupyeMbIX pe3yJabTaToOB

HHHU o0yyarommiics 10J15KeH 00- o0y4eHHusI O AUCHHILINHE
Ja1aTh

YK-1 VYK-1. CnocobeH ocy1iecTs- NVYK-1.1. AHanuzupyeT npoOJIeMHYIO CUTY-
JSTh KpUTHUUYECKUM aHAIIN3 aIUIo KaK CUCTEMY, OCYLIECTBIISET €€ Je-
pOOJEMHBIX CUTyaluid Ha KOMITO3UINIO U ONIPENENSET CBSI3U MEXKIY
OCHOBE CUCTEMHOI'O IIOJIX0/1a, | €€ COCTaBJISIOLIMMH.
BbIpa0aThIBATh CTPATETHIO NVYK-1.2. Onpegenser npoTUBOPEUUBOCTD U
JNeNCTBUI npo6ensl B MHPOpMaIuu, He0OOXOAUMOM s

pelieHuss NpoOJeMHOW CHUTyallul, a TaKxke
KPUTUYECKH OLIEHUBAET PEJIEBAHTHOCTh HC-
HOJ'II)SyeMBIX I/IH(l)OpMaIII/IOHHI)IX NCTOYHU-
KOB.

NYK-1.3. Pa3zpabaTsiBaeT U CoJiepiKaTeIIbHO
apryMEHTUPYET CTPATErHI0 PEIICHUs IPO-
OJIeMHOM CHUTYyaIliy Ha OCHOBE CHCTEMHOTO
1 MEXIUCIUIUIMHAPHOTO MOAXO/0B C yUe-
TOM OLICHKH CYH_IGCTBYIOH_[I/IX pI/ICKOB 1 BO3-
MOKHOCTEH UX MUHHUMH3ALUN




[1K-1 [TK-1 cioco6HOCTH 0bectie-
YUTh CHU)KEHUE YPOBHEN
poQ)eCCHOHAIBHBIX PUCKOB C
Y4€TOM YCIIOBHU TpyJa

NIIK-1.1 npumensieT 3HaHUs, HEOOXOUMBIE
JUTs1 00eCTIeUeHUsI CHUYKEHUS YPOBHEH Ipo-
(heCCHOHAITLHBIX PUCKOB C YYETOM YCIIOBHIMA
TPy

HIIK-1.2 ymeeT obecrieunTh CHUKEHHE
ypOBHEH PO ECCHOHATHLHBIX PUCKOB C yue-
TOM YCJIOBHH TPY/Ia;

UIIK-1.3 Biameer HaBBIKAMU CHIKEHIS
YpOBHEH TPOGECCHOHATLHBIX PUCKOB C y4e-
TOM YCJIOBHI TpyJa

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumumHa «YpaBjieHue pucKaMH, CUCTEMHBIN aHaJIM3 U MOJIETIMPOBAHUE» OTHOCUTCS K 4acTU
b 1.2. - Yacte, popMupyemas yuacTHUKaMHu 00pa3oBareiabHbIX oTHOIeHui —b1.2.1.1u ocBauBaer-
csi B 3 cemecTpe.
Jucuunnuna «YTOpaBieHUe pUCKaMM, CUCTEMHBIN aHalu3 ¥ MOJAEIUPOBAaHUE» CBsSI3aHAa CO

cnenyromuMu gucuummuHamu OOIT:

- «ndopmanmonHsle TeXHOIOTUU B cdepe OezomacHOCTHY, «IKcmepTru3a Oe30macHo-
cTi»y; «TpynoBoe mpaBoy.

3. CTpyKTYypa M cofepKaHHe TUCHUILTHHBI
OO0mas Tpy10€MKOCTh AUCIUIUIMHBI COCTABISIET 4 3adeTHhIX enuHulbl (144 akagemuue-

CKHX Yaca).
3.1.1. Ounas ¢popma oOyueHus

Ne Bil vaeGHoil paGOTEI KoanuecTBO CemecTpbl
n/n 1y P 4acoB 3
1 | AyanTopHble 3aHSTHSA 54 54
B ToM uucne:
1.1 | Jlekium 18 18
1.2 | CemuHapcKkue/MpaKTHUECKUE 3aHITUS 54 54
1.3 | JlaboparopHbIe 3aHATHS
2 | CamocTosiTe1bHaAsi paboTa 54 54
B Tom unce:
2.1 | [loaroroBka U HaNMCaHUE KYPCOBOKH
paboTHI
3 | IIpomesxxyTouHas aTTecTAIUS
3auet/aud.3auer/sK3aMeH IK3aMeH 9K3aMEH
Hroro 108 108
3.1.2. 3aounas ¢popma oOyueHHs
I‘DF;)[ Buna yuyeOHo# padoThI KOT;:ESBO C%MeCTpM
1 | AyauTopHble 3aHSTHS 20 20
B ToM uucne:
1.1 | Jlekium 8 8
1.2 | CemuHapckue/mpaKTHUECKUE 3aHITUS 12 12




1.3

JlaGopaTopHble 3aHATHS

2 | CamocTosiTesibHasi paboTa 88 88
B Tom uncrne:
2.1 | IToaroToBKa M HaNKMCaHUE KYPCOBOM
paboThI
3 | [IpomexkyToyHas aTTecTanus
3advet/nud.3a4uer/7K3aMeH IK3aMeEH JK3aMeH
Hroro 108 108

3.2. TemaTH4eCcKHH IJIaH H3YyYCHUS TUCHUIIJIUHBI

(mo popmam oOydeHUs)

3.2.1. Ounas ¢hopma oOyueHus

TpynoemkocTs, 4yac

AynuTopHasi padora
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Tema 1 OcHoBHBIE KaTeropuu u moHs- | 31 6 12 13
1 THA TEOpUH OE30MacHOCTH CIOMKHBIX
CHCTEM
Tema 2. CucteMHbIN aHanu3 u Mojaenu- | 23 | 4 6 13
2 | poBaHUE OMACHBIX MPOLECCOB B TEXHO-
chepe
Tema 3. VYmnpasinenue puckamu npu | 23 4 6 13
3 | 9KCIUTyaTaluu MOTEHIUAIBFHO OIACHBIX
cucteM (00BEKTOB)
Tema 4. OnTuMu3anys MPOLIECCOB KC- | 23 4 6 15
4 | moyaTallMM CIOXHBIX CHCTEM C y4ETOM
TpeboBaHUM 6€30MacCHOCTH
108 18 66 54
3.2.2. 3a04yHasa ¢popmMa 06yYeHUs
Ne Pasjnenni/Temsl TpynoemkocTh, 4ac
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Tema 1 OcHoBHble KaTteropuu u moHs- | 30 2 4 22
1 TUSL TEOpHH OE30MACHOCTH CJIOKHBIX
CHCTEM
Tema 2. Cucremusblii ananu3 u moaenu- | 30 2 4 22
2 | poBaHWE OIMACHBIX MPOIECCOB B TEXHO-
cdepe
Tema 3. VYmpaBnenue puckamu 1pu | 27 2 3 22
3 | OKCIUTyaTalMy MOTEHIUATBHO OIMACHBIX
cucteM (0OBEKTOB)
Tema 4. Ontumu3anusi IporeccoB 3kc- | 37 2 3 22
4 | muyaTalMu CIOXHBIX CHCTEM C y4ETOM
TpeboBaHUi 6€3011aCHOCTH
108 8 12 88

3.3. Conep:kanue JTUCUUIINHBI

Tema 1. OcHOBHBIE KATErOpHHU U NOHATHS TEOPUH 0€30IIACHOCTH
CJIOKHBIX CUCTEM

Beenenue. llenp u 3a7aun AUCHUIUIMHBI, €€ CTPYKTYpa U PEKOMEHAALUU 1O U3YyYEHHUIO.
Kpatkuii ucropuueckuii 0630p 3TaroB CTAHOBJICHUS U Pa3BUTHUS TEOPUU HAJEKHOCTH U Oe3omac-
HOCTU CJIO’)KHBIX TE€XHMYECKUX CHCTEM. TeXHHYECKHE U COLMaIbHO-3KOHOMMYECKHE MPOOIIEMbI
o0OecrieueHnss HAJEKHOCTH M O€30MacHOCTH OJKCIUIyaTallud CJIOXHBIX cucTteM. [loHsiTuiiHO-
TEPMHUHOJIOTMYECKUM anmnapar. MeToson0rusl CUCTEMHOIO aHAJIM3a U MOJEIMPOBAHUS OMACHBIX
nporieccoB B TexHochepe (pucka). CoBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH U OCOOCHHOCTH
KOMITBIOTEPHOT'0 MOJIETTUPOBAHUS OMACHBIX ITPOLIECCOB U SIBJIEHUH B TeXHOChepe.

CucreMHble CBOMCTBAa TEXHOC(EpbI, MPOOJEMbl MOJECIUPOBAHUS U HH(OPMALMOHHOTO
yIpaBlIeHUS CIOXKHBIMH cucTteMaMmu. CHCTEMHBbIE acleKThl 0€30MacHOCTH U pucka. CUCTEMHBIN
MOJIXOJT U yIpaBJIeHUE PUCKOM. PHCK-OpHEHTHPOBAHHbIE OIXObI IPU YIPABICHUH NTOTEHIHAb-
HO ONacHBIMU 00BEKTaMU (CHCTEMaMHU, NPOLIECCAMU, SIBJICHUSIMH).

AKcHOMaTHKa T€OpUH OE30MaCHOCTH CIIOKHBIX CHCTEM, IPUHIIMIIBI, TOHITUS U ONpeelie-
Hus. B3auMocBs3b MOHATUI 6€30M1aCHOCTH, HAACKHOCTH, KUBYUECTH U dPPEKTUBHOCTU CIOKHBIX
cucreM. OOmIMe MOHATHS O MOTEHIUAIBHO OMACHBIX ONEpalUsiX M MOJCUCTEMAaX JIeATEIbHOCTH.
3amuniaemMble 00BEKTHI. XapaKTepUCTUKA BO3JCHCTBHI HEraTUBHBIX (DAaKTOPOB HA YeIOBEKa U
cpeny oOuTaHus (TepMHYecKoe, OapuuecKoe, TOKCHIECKOE, PAIHallMOHHOE U MEXAaHMYECKOE BO3-

nevictust). KoHnenys BOZHUKHOBEHUS MPOUCIIECTBUA. JHEPTOIHTPOIHMITHAS KOHIICTIITUS OTac-




Hocted. IlpuHnunel U Metoabl obecrieueHus: 6€30MacHOCTH MOTEHIIMAIbHO OMACHBIX OOBEKTOB.
Llenb 1 OCHOBHBIE 3371aUu CHCTEM OOecTieueHus1 0€30MacHOCTH B TEXHOChEpE.

[Tokazarenu HaAEKHOCTU M OE30MACHOCTH HEPE3ePBUPOBAHHOW CHCTEMBI U CTPYKTYpPHO-
CIIOKHBIX CHUCTEM C pa3jIMYHbIMH BHUJaMU pe3epBupoBaHus. [IpoOrembl aHanm3a HaJEKHOCTU U
0€30MacCHOCTH CIIOXKHBIX CUCTEM. B3anMocCBsA3b MoOKa3zaTeneil HaJe)KHOCTH U 0e30MacHOCTH dJie-
MeHTa. [lokazarenu HazeXHOCTH M 0€30MAaCHOCTH CIOXKHBIX cucTeM. Mojenb (hopmupoBaHUs
MPEANOCHUIKM K MPOUCHIECTBUIO MPH JMHEHMHOM W HEJIMHEHHOM HM3MEHEHHM HapaMeTpoB 0e3-
omacHocTH. Pacuer nokasareneil mapameTpruyeckoil 0e30MacHOCTH MPU MOCTOSHHOM U CITy4aiiHOM
XapakTepe rpaHull o0JacTu JOMYCTUMbIX 3HaueHui. OnTuMuzanus mokasaresneil 6e30macHOCTH
IIpU IPOEKTUPOBAaHUU cucTeM. Ponb dyenoBeueckoro (akropa B TexHOreHHOU Oe3omacHocTu. bes-
OMACHOCTh CJIOXKHBIX CHCTEM «4eJIOBEeK-MallnHa-cpeaa». OCHOBHBIE MOHATHS U OINpPEAETICHUS.
[Tokazarenu kadecTBa MOJATOTOBKU IMEPCOHANA K BBIIOJHEHUIO MOTEHUIMAIBHO OMACHBIX OIlepa-
UK.

Tema 2. CucTteMHBIii aHAJN3 U MO/IeJTUPOBAHME ONACHBIX MPOLIECCOB
B TexHocepe

CyIIHOCTh CHCTEMHOIO MOJXOAa K MCCIENOBAHUIO 0€30MacCHOCTH CIOXKHBIX CHUCTEM. Xa-
pPaKTEepUCTHKA TAllOB CHCTEMHOT'O aHAJIM3a OMAaCHBIX MporieccoB. OcoOeHHOCTH (hopMaTU3aIuU U
MOJICIIMPOBAHUS OIACHBIX TIporeccoB. OO00OIIEHHAass MaTeMaTHYeCKas MOJIeiIb O€30MacHOCTH
(GYHKIIMOHUPOBAHHUSI 3JIEMEHTOB CUCTEMBI.

MeTo/pl aHaM3a OMACHOCTH CHCTEM: METOJ mepedopa TUIOTe3; METOJIbI aHaIM3a, OCHO-
BaHHbIC HA MPUMEHEHUHN OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEH; bailecoBCkHME METObI OLICHU-
BaHMS NOTECHIIMAJIBHO OITACHBIX CHCTEM.

I'papoananuTuyeckne MojAEIM IPOILECCOB BO3HMKHOBEHHUS ITPOMCINECCTBHH (CIIEHApUEB
oracHoro cocrosinus). [IpaBumna nmoctpoeHus aepeBa MPOUCIIECTBUSA U JiepeBa coObiTuil. CTpyK-
TYpPHBIE CXEMBI U CTPYKTYpPHbIE ()YHKIIUHU CIIOKHBIX CHCTeM. MeTo MUHUMAIIbHBIX (KpaT4allInx)
myTel 1 MUHUMAaJbHBIX cedeHuil. MccnenoBanue (MoaenpOBaHKEe) OMACHOCTH CIOXKHBIX CUCTEM
Ha OCHOBE aHalln3a CTPYKTYPHBIX CXEM U CIIeHapueB omacHOCTH. OlieHKa 0€30MacHOCTH CII0KHBIX
CUCTEM C IPUBOJUMBIMU CTPYKTYPHBIMH CXeMaMH 0€30MacHOCTH M Pa3MYHBIMU BUJAMU pe3ep-
BupoBaHus. OlieHKa 6€30MaCHOCTH CIIOKHBIX CUCTEM C MIPOU3BOIBHON CETEBON CTPYKTYPOIL.

Qopmanuzanus QYHKIUA OMACHOCTH CIOKHBIX CHUCTeM. DYHKIIMH OMacCHOCTH CIIOKHBIX
CUCTEM C MAPAIJIEIBHO-TIOCIEA0BATEIBHON CTPYKTYPHOU cXeMOM. DYHKIIMU OMMACHOCTH CII0KHBIX
CUCTEM C [OCIJIEIOBATENbHO-TIAPAUIEIBHOM M CETEBOM CTPYKTYpHOW cXeMoHu. Jloruko-
BEPOATHOCTHBIE METOABl HCCIEAOBAaHUS OE30MacHOCTH CIOXKHBIX cHcTeM. OCHOBBI JIOTHKO-
BEPOATHOCTHOTO HcuuciaeHus. OCHOBHbBIE JIOTHYECKHE OIepaliil U TpaBuiIa alreOpbl JOTHKH.
OcHOBHbIE OIpeneIeH s, 3aKOHBl U TEOPEMbI anreOpsl JOruKu. DOpMBI JTOTHUECKUX (YHKIUN U
MpaBWIa UX MpeoOpa3oBaHus. BeposSTHOCTHBIN aHAaTU3 OMACHOCTH CIOXKHBIX cucteM. [Ipeodpazo-
BaHUs (QYHKIHI anreOphl JOTHKH B BEPOSITHOCTHBIC (DYHKIIMHA OMACHOCTH CIIOXKHBIX CUCTEM METO-
JaMH: pa3pe3aHusi; OPTOTOHANM3ALMM; PEKYPPEHTHBIM; HApAIUBAaHUS IIyTEH; CXEMHO-
JIOTHYECKUM.

OCHOBBI TEXHOJIOTMM MUMUTAIIMOHHOIO MOJEIUPOBaHUs. MareMaTuuecKuil ammapat UMHU-
TaIlMOHHOTO MOJIeUpOBaHus. MonenupoBaHue ciaydaiHbIX GakTopoB. MeTobl UACHTH(PUKAIIUT
1 npeoOpa3oBaHus cTaTUCTHUYECKO nHpopmanuu. OOpaboTKa U aHAINU3 PE3yIbTATOB MOJIEIHPO-
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BaHUS OMACHBIX MTPOLIECCOB.

MonenupoBanue 0€30MaCHOCTH 3PraTUYecKuX cucTeM. MojaenupoBaHuEe HAAECKHOCTH M
0€30MMacHOCTH MepcoHala Kak 3BeHa CI0XKHOM CHUCTEMBI «4elIoBEeK-MalllnHa-cpeaa». Maremaruye-
CKHe MoJienu 0e30MacHOCTH ApraTudeckux cucreM. [Tokazarenu 6e30MacHOCTH 3PraTUYECKUX CH-
CTEM C Yy4E€TOM BPEMEHHbIX OTpaHMYEHUH Ha JIOKAIM3AIMIO OMAcHBIX CUTyaluil. MoaenupoBaHnue
MPOLIECCOB O0yUYEHUS U MOJEP)KaHUS YPOBHS MOJTOTOBKHU MEPCOHANa ¢ Y4eTOM TpeOoBaHMil 6e3-
OMMAacCHOCTH. MaTeMaTH4eckoe MOJEIMPOBAHUE MPOILIECCOB OCBOCHUS M yTpaThl MpodecCHOHaTb-
HBIX 3HaHWI MepcoHanoM. Moenu U MEeTo/Ibl MOATOTOBKH TMepCoHalla ¢ y4eToM TpeGoBaHUit 6e3-
ornacHocTH. Mojenu nojajaepxaHus TpeOyeMoro ypoBHs yMEHHI U HaBBIKOB 0€30M1aCHOTO BBIMOJI-
HEHUS TOTEHIIMAIHO OMACHBIX ONEpaluii IePCOHAIOM B Ipoliecce MPOU3BOJICTBEHHON AESITENb-
HOCTH.

CucreMHBIH aHaIU3 U MOJEIMPOBAHUE MTPOLIECCOB MPUYMHEHHUS yiiepOa Mpu TEXHOTCHHBIX
npoucuiecTBusiX. OCHOBHBIE MPUHLUITBI CUCTEMHOT'O aHAJIN3a U MOJIEJIHPOBAHUS MIPOLIECCOB MPHU-
YUHEeHUs yuiepOa Mpu TEXHOTeHHBIX IpouciiecTBusax. KoHnenTyanbHas MOJAeNb mpolecca Mmpu-
yuHEeHHs yuiep6a. MojenupoBaHue IpOIecCOB HECAHKIIMOHUPOBAHHOTO BHICBOOOKICHHS U UCTE-
YeHHs] PHEPrUu U BeliecTBa. MojaeTupoBaHUE IMPOILIECCOB HEYNPABISEMOr0 PaclpOCTpaHEeHHs,
TpaHcpopMaIH U pa3pyLUIUTENFHOTO BO3ICHCTBUS TOTOKOB YHEPTHH U BEIIECTBA.

Tema 3. YnpaBjieHue pUCKAMHU MPH IKCIJIYATAIUN OTEHUMATbHO
OMACHBIX cHCTEM (00 bEKTOB)

OCHOBBI TEOpUU M METO/Ibl aHaIM3a pucka. KoHuenus pucka B 3ajjauax CUCTEMHOI'O aHa-
nu3a 6e30M1aCHOCTH CIIOKHBIX cucteM. HeomnpeneneHHocTs U puck. Ynpasinenue u puck. Cocras-
JSFOIME W MCTOYHHMKM PUCKA B YIPaBJICHHU. PHCK-OpHEHTHPOBAaHHBIE MPOTPaMMbI KOHTPOJIBHO-
NpOoQUIAKTUYECKUX MEPONPUATHHA TO TPEeIyNpekICHUIO NPOUCIICCTBUHA. MeTonsl aHanu3a u
IIPOTHO3a PUCKA MPH 3KCILTyaTalluK CIOXKHBIX CUCTeM. YIpasieHue puckamu. [Ipobiema BeiOopa
peleHMsI B YCIIOBHUSX HEONPEACIEeHHOCTH. XapaKTepUCTUKa 3a1ay NMPUHATUSA pemieHui. [Ipunmnu-
bl ¥ KPUTEPUU MPHUHATHUS peIIeHUi 00 yrmpaBieHUH pUCKaMU. YTIPaBIeHUE PUCKOM MPU MPOEK-
TUPOBAHUM, UCTIBITAHUSAX, MOHUTOPUHIE U 3KCITyaTalluy MOTEHIMAJIBHO OMACHBIX 00BEKTOB. Me-
TOJIbl U TEXHOJOTUU MPUHATHS YIPaBIEHUYECKUX PEIIEHUH B yCIOBUSAX HEONpeNeNeHHOCTH. Tex-
HOJIOTHSI TIPUHSTHUSL YIIPABIEHUYECKUX PEIIEHUI B YCIOBHIX CTOXACTHYECKOTO M MOBEIEHUYECKOro
pPHUCKOB. MeTO/Ibl M TEXHOJOTUH MPUHATHUS PEIICHUH B YCIOBHUIX «IIPUPOJHON» HEONPEAEICHHO-
ctu. TexHonoruu BeIpabOTKH YIPaBICHYECKUX PELICHUH C y4eTOM CUCTEMBI ITPEeIOYTeHUH JInIa,
MPUHUMAIOILETO peIIeHUE.

CraTucTHYeCKUH KOHTPOJIb O€30MaCHOCTH CIIOKHBIX CUCTEM M TEXHOJIOTHUECKUX IKCILTY-
aTallMOHHBIX mIporeccoB. CTaTUCTHUECKUE METONbl MIeHTH(UKanuu omnacHocTei. Cratuctuye-
CKHE METO/]Ibl OIIEHKH IT0Ka3aTelsi 4aCcTOThI MpouciiecTBUs. CTaTUCTUUECKOE OLIEHUBAHHE MTOKa3a-
Tenel 6€30MacHOCTH CIOXKHBIX cucTeM. CTaTUCTHYeCKoe MOJETUpOBaHMEe Mpoliecca Jerpajalun
BBIXOJIHBIX MTApaMeTpPOB 0E30MaCHOCTH. MeTOo/Ibl CTATUCTUYECKUX PEIIEHHH A OJHOTO JAUArHo-
cThyeckoro napamerpa. CTaTUCTHUECKUE PELIeHUs IPU HATMYUM 30HBI HeorpeaeneHHocTH. Cra-
TUCTHYECKUI KOHTPOJIb (OLEHUBAHKE) apaMeTPOB MOTEHIMAIBHO OMACHBIX onepauuid. [IpuHnu-
bl CTATUCTHYECKOTO OLIEHUBAHMS MMAapaMeTPOB MOTEHIIMAIBHO OMACHBIX omepanuid. Ctatuctuue-
CKO€ OIICHMBAHHWE W3MEHEHMs IOKa3areieid 0e30MacHOCTH CIOXKHBIX cucTeM. CTaTUCTHUYECKHit
KOHTPOJb 3(PQEeKTUBHOCTH MeponpusiTHii obecneueHust OezomacHocTu. OleHKa 0€30MacHOCTH
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CJIOKHBIX CHCTEM METOJaMH CTaTUCTHUYECKOTO MOJEIUPOBAHUSA. METOJI CTaTUCTUYECKON OLICHKH
YCJIIOBHOM BEPOSITHOCTH (hOPMHUPOBAHMS KaHAJIOB MPOUCIIESCTBUSI. METOI CTaTUCTUYECKOTO Olle-
HHUBAHUS BEPOSITHOCTU OMACHBIX COCTOSTHUM CIOXKHBIX cucTeM. ONTUMHU3AIUS IPOTrPaMMBbI CTPYK-
TYPHO-UEPAPXUUYECKOT'0 KOHTPOJISI HAJIKHOCTH M 0€30IMaCHOCTHU CIIOKHBIX CUCTEM.

[Iporuo3upoBaHue U OLIEHKA MOCIENCTBHH (yiepOa) MPOUCIIECTBUH, CBI3aHHBIX CO B3PHI-
BamH BeriecTB. OO0mIas XxapaKTepUCTHKA B3PBIBOB. JleTepMUHUPOBAHHBIN U BEPOSITHOCTHBIA METO-
JIbl TIPOTHO3MPOBAHMS TTOCIEACTBUM B3pHIBOB. MOIETMPOBAHKUE TTOCIEACTBUIN B3PHIBOB TEXHOJIO-
THYECKUX 00BEKTOB C KOHJIECHCHPOBAaHHBIMH BEIIECTBAMHU M NIEPETPETHIMH JKHAKOCTSIMU. Moaenu-
pOBaHUE MOCIEACTBUIN B3PHIBOB TEXHOJIOTHUYECKUX OOBEKTOB C MapOTra30BO3AYITHBIMU CMECSIMH U
CKAThIMU HETOPIOYHUMH T'a3aMH.

[Iporuo3upoBaHue U OLIEHKA MOCIEACTBUN (ymiepda) MpOUCIIECTBHM, CBSI3aHHBIX C MOXKa-
pamu. OOmmas xapakTEpUCTHKA IPOIIECCOB TopeHus. [IporHo3upoBaHue M OLEHKA MOCIEACTBUN
npowucIIecTBUil (yiep0a), CBA3aHHBIX C TOPEHUEM IMPOJUTHIX TOPIOYHUX BEIIECTB W MApPOBO3YIII-
Horo objaka. [IporHo3upoBaHre W OIIEHKA MOCIICACTBUMA MPOUCIIECTBUH (yiiepOa), CBI3aHHBIX C
MoKapamMH Ha MPOMBIIIJICHHBIX 00bEKTaX U B HACEJICHHBIX MMyHKTaX.

[Tporuo3upoBaHue U OlEHKa MOCIEACTBUI (yiiepOa) MpOUCHIECTBH, CBSI3aHHBIX C BBIOPO-
COM TOKCHYECKHUX (OMacCHBIX XUMHUYECKHX) W PaJMOAKTHUBHBIX BemiecTB. IIporHosmpoBanue u
OIICHKA TOCJEACTBUI MPOMCIIECTBUH, CBSI3aHHBIX C BBIOPOCOM XHMHUYECKH OITACHBIX BEILECTB.
Meronuka TOKCU. IIporuo3upoBanue u OleHKA MOCAEACTBUN MPOUCIIECTBUM, CBA3aHHbBIX C 3a-
paXeHUEM CHJIbHOJEHCTBYIOIIMMHU SAOBUTBIMM BellecTBaMU. [IporHo3upoBaHue U OlLieHKa IMO-
CJICJICTBHMI MPOUCIIECTBUMN, CBI3aHHBIX C BHIOPOCOM PaIMOaKTUBHBIX BEIIECTB.

Tema 4. OnTUMH3aLMs MPOLECCOB IKCILIYATAIUN CJI0KHBIX CHCTEM
€ yueToM TpeOOBaHUI1 0€30MaCHOCTH

MopenupoBanrue 0€30MaCHOCTH CIOXHBIX CHCTEM Ha OCHOBE MapKOBCKHX CIydYaifHBIX
nporeccoB. OCOOCHHOCTH MOCTAaHOBKY, (hOpMaIH3aluy U PEHICHUs 3a1a4 ONTHMHU3AIMU C YYETOM
TpeOOBaHMH 0E30MaCHOCTH CIOXHBIX chcTeM. OCHOBHBIC MOHSATHS M ONPENEICHHS MapKOBCKUX
nporeccoB. YpaHeHus: Konmoroposa. [IpenenbHbie BEpOSTHOCTH COCTOSHHN. OnTUMH3anuUs
MapKOBCKHX MOjIeel 0e30MacHOCTH CIOKHBIX cucteM. ONnTHMHU3aIys rmokasarenei 0e30macHo-
CTH CIIOXHBIX CHCTEM C HMCIOJB30BAaHHMEM alllapara IOJyMapKOBCKUX MporeccoB. Jlormyeckne
MoJienH 6e301macHoro (hyHKIMOHUpPOBaHUs cucTeMbl. Dopmanu3zanus mnporecca GyHKIMOHUPOBaA-
HUSI CJIO)KHOM CHCTEMBI C UCTIOJIb30BAaHUEM alIiapara MmoJyMapKOBCKHX MTPOIIECCOB.

Ontumu3anus nokaszaTteneld 0e30MacHOCTH CIOXHBIX CHCTEM C ITOMOIIBIO MPOTPaMMHBIX
komiuiekcoB Excel, Mathcad, MatLab, GPSS. MozenupoBanie 0€30MacHOCTH JKCILTyaTallloH-
HBIX MIPOIIECCOB Ha OCHOBE TEOPHH MacCOBOT0 o0cCIykuBaHus. [locTaHOBKY 3a/1a4, TPUBOASIIHAE K
MOJIETISIM TEOPUU MacCOBOTo oOCIyKuBaHus. Kiaccuukamus cucteM MacCoOBOTr0 00CITy )KUBaHHS.
CucremMbl MacCOBOTO 0OCITY)KMBaHHsI C OTKa3aMH U OKUAaHUEM (04epe/bi0). 3aMKHYTBIE CHCTEMBI
MaccoBoro oocmyxuBanus. [Ipumepsl pemieHus 3a1au odoecrnedeHus: 0€30MacHOCTH CIIOKHBIX CH-
CTEM C HCIOJIb30BaHHEM MaTEeMaTHUYECKOTO armapara TeOpUH MacCOBOTO OOCITY)KMBAaHUS M IPO-
rpamMMHBIX KomruiekcoB Excel, Mathcad, MatLab, GPSS.

OnTuMuzanus napameTpoB mporpamm obecrneueHust 6ezonacHoctH 3kciutyatanuu (II0B2)
CIIOXKHBIX CHCTEM METOJaMU JWHAMHUYECKOTo IMporpaMMmupoBanus. [locTaHOBKa 3a/1a4un TWHAMH-

YCCKOro nporpaMmMupoOBaHUs. HpI/IHL[I/IH OIITUMAJIBHOCTH. PCKyppCHTHOC COOTHOIICHUEC MCTOAA
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JTWHAMUYECKOro nporpammupoBanus. [Ipumepsl pemenus 3agad ontumusanuu [1OBD crnoxHbIx
CUCTEM METOJaMH AMHAMHYECKOTO MporpaMMupoBanus. OnNTUMH3AIM TapaMeTpoB Oe30IacHo-
CTH TEXHOJIOTMYECKUX SKCITyaTalmoHHbIX npoueccoB (TOII) Ha ocHOBe ceTeBbIX METO/IOB IIa-
HUPOBAHUSA U yrpaBjieHus. MaTemMaTHuecKoe MOJCIMPOBAaHUE TTOTEHIIUAIBHO OMACHBIX ONepaIuil.
MatemaTuueckrue MOJIeNM TEXHOJIOTMYECKHUX IKCILTyaTallMOHHBIX MpoleccoB. ONTUMHU3AMOHHbBIE
3aJlayd Ha OPUEHTUPOBAHHBIX Tpadax. ONTUMHU3ALNS TEXHOJOTUYECKUX IKCILTyaTallMOHHBIX MPO-
LIECCOB C Y4eTOM TpeOoBaHMI 0€30MaCHOCTH C NMPUMEHEHHEM COBPEMEHHBIX BBIUHCIUTEIBHBIX
KOMILJIEKCOB.

3.4 TemaTuka ceMUHAPCKUX/IPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHI
3.4.1. CemuHapCcKue/MpaKTUIECKUE 3aHITHS

[Tpaktruyeckoe 3anstue 1 mo Teme Ne 1 OCHOBHBIE KATETOPHUHU U MOHITHS TEOPUU O€30IIaCHOCTH
CJIO’KHBIX CHCTEM

[Tpaktryeckoe 3anstue 2 o Teme Ne 1 OCHOBHBIE KATETOPHUHU U MTOHITHS TEOPUU O€30IIaCHOCTH
CJIO’KHBIX CHCTEM

[Tpaktuyeckoe 3ansatue 3 mo Teme Ne 2 CHCTEMHBIN aHAIM3 U MOJISIMPOBAHUE OTIACHBIX MPOILIEC-
coOB B TexHOc(hepe

[Tpaktuyeckoe 3ansatue 4 mo Teme Ne 2 CHCTEMHBIN aHAIM3 U MOJISIMPOBAHUE OTIACHBIX TPOIIeC-
coB B TexHOoc(hepe

[Tpaktuyeckoe 3ansatue 5 o Teme Ne 3 YipapiieHHe puCKaMu TPU SKCILTyaTallMy OTEHIIMATIBHO
OTIaCHBIX CUCTEM (OOBEKTOB)

[Ipaktuyeckoe 3ansatue 6 mo Teme Ne 3 YipapiieHHe pUCKaMU TPU SKCILTyaTallMy OTEHIIMATIBHO
OTIAaCHBIX CUCTEM (OOBEKTOB)

[TpakTryeckoe 3anstre 7 1o Teme Ne 4 OnTUMH3AIUs TPOIIECCOB AKCILUTYaTallUU CIOXKHBIX CH-
CTEM C y4eTOM TpeOoBaHUN 0€30MaCHOCTH

[TpakTuyeckoe 3ansatue 8 1o Teme Ne 4 OnTHUMH3AINS IPOIIECCOB IKCILUTYaTAllUU CJIOXKHBIX CH-
CTEM C y4eTOM TpeOoBaHUN 0€30MaCHOCTH

Ceptudukaius cpeicTB MHIUBUAYATbHON 3aIIUTHI
3.4.2. JIabopaTopHbIe 3aHATHSA

He mpenycMmoTpensl
3.5. TemaTuKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
1. YopaBnenue puckamu (10 BapuaHTaM)

4. Y4eOHO-MeToAUYecKOe U MHPOPMAIHOHHOE 00ecTieYeHHe

41  OcHoBHas JquTEpaTypa
1. Pycak, O.H. YnpaBnenue puckom. Beenenue B puckosoruto: yuebHoe nocooue [Iiex-

TPOHHBIN pecypc] : yueO. nocooue — DnektpoH. naH. — Cankr-IlerepOypr: CIIOIJITY,
2013. — 44 ¢. — Pexwum npocryma: https://e.lanbook.com/book/45575.

4.2. lonoTHUTEbHAsI IUTEpaTypa
1. KuceneBa, H.I'. CuctemHbIii aHANMU3 U MOJEIUPOBAHUE IKOCUCTEM [DIEKTPOHHBIN pe-

cypc] — DnekTpon. naH. — Momkap-Ona : III'TY, 2008. — 128 ¢. — Pexum jpoctyma:
https://e.lanbook.com/book/39594

11


https://e.lanbook.com/book/45575
https://e.lanbook.com/book/39594

4.4. JnekTpoHHBIE 00pa30BaTe/IbHbIE PeCypPChl

1. O0P «YnpaBneHue puckaMmu, CACTEMHBIN aHAJIU3 U MOJIEITMPOBAHUE -

https://online.mospolytech.ru/course/view.php?id=12443

4.5. JIulleH3UOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHmne
He npenycmotpeHo.

4.6. CoBpeMeHHbIe MpodeccHOHANIbHbIE 0a3bl JaHHBIX U HH(OPMALHOHHBIE
CIIPABOYHBbIE CHCTEMBI

1. Koncynprant [lnroc
URL: https://www.consultant.ru/
2. Undopmanuonnas cetb «Texakcnepr»
URL: https://cntd.ru/
5. MaTepua/IbHO-TEXHHYECKOE o0ecrneuyeHne

[IpoBeneHue JnEeKIMI OCYLIECTBISETCS B OOLICYHUBEPCUTETCKUX AyIUTOPHSX, /1€ IO
BO3MOYKHOCTH MOXXHO TPEAYCMOTPETh JEMOHCTPALUIO0 (DMIBMOB, CIAHIOB WM HCIOJIb30BATh
pa3garouHble Martepuaibl. [IpakTuyeckue 3aHATHS C NPUMEHEHUEM MYJIbTUMEIUIHBIX CPEICTB
npoBoAsTcs B ayautopui. (OcHalleHa NpoeKTOPOM, IKPaHOM, CTOJIAMHU, CTYJIbSIMH, T0CKOH) .

6. MeTO)II/IquKI/Ie PEKOMEHIAIIUN

6.1. MeTonnueckue peKoMeHIAIUM IS PENoJaBaTeJisl 0 OPraHu3anuu
00y4eHus1

OCHOBHBIM TpeOOBaHMEM K TMPENOJABAHUIO JIUCIMIUIMHBI SBISACTCS TBOPYECKHA,
HpO6H€MHO-IlHaJIOFOBLII>'I nmoaxon, HOSBOJI?[IOHII/Iﬁ IIOBBICUTH HHTCpGC CTYIIGHTOB K conepmaHmo
y4eOHOro MaTepuaia.

OcHoBHas (popMa U3ydeHUsI U 3aKPEIICHUS 3HAHUU 1O ATOW JUCIMIUIMHE — JIEKITHOHHAS,
nabopatopHas U npaktudeckas. [IpernogaBarens TOMKEH MOCIEIOBATEILHO BRIYUTATh CTYEHTaM
pf[[[ HGKHHﬁ, B XOHI¢€ KOTOpI)IX cnenyeT COCpGI[OTOLH/ITI) BHUMAHHUEC HaA KJIKUYCBBIX MOMCHTAX
KOHKPETHOIO0 TEOPETHYECKOro MaTepHalia, a TaKKe€ OpPraHu30BaTh IMPOBEICHUE MPAKTUYECKUX
3aH$[TI/Iﬁ TaKUM 06p330M, LITO61>I aKTI/IBI/ISI/IPOBaTI) MBIIIIJICHHUEC CTYI[GHTOB, CTI/IMyJ'II/IpOBaTI)
CaMOCTOSITENTFHOE U3BIICYCHHE HMH HE00XoIuMoi WH(GOpMAIMU W3 PA3IUYHBIX HMCTOYHHKOB,
CpaBHI/ITeJ'II)HI)H\/’I aHaJin3 MCETOA0B pemeHMﬁ, COIIOCTABJICHHUEC HOJ'Iy‘IGHHI)IX pe3YJ'II)TaTOB,
(GOpMYIHUPOBKY U apTyMEHTAIIUIO COOCTBEHHBIX B3TJIS0B Ha MHOTHE CIIOPHBIE MPOOIEMBI.

OCHOBY y4eOHBIX 3aHSATHUN MO TUCIUIUIMHE COCTABISIOT JeKIuH. B mpoiecce oOydeHus
CTYJCHTOB HCIIOIB3YIOTCS Pa3IMUHbIe BUABI YU€OHBIX 3aHATHH (AyAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKLUU, CEMUHAPCKUE 3aHATHS, 1abopaTOpHbIe pabOThl KOHCYNIbTalMu U T.A4. Ha nepBom 3aHsATUN
M0 JaHHOHN y4yeOHON TUCIUIUIMHE HeOOXO0IMMO O3HAKOMHTDH CTYACHTOB C MOPSJIKOM €€ U3y4YCeHHs,
paCKpI)ITB MECTO U pOJ'II) OUCIHUIIJINHBI B CUCTEMEC HaYK, ce HpaKTI/ILIeCKOC 3HAa4YCHUC, JOBECTU OO0
CTYIEHTOB TpeOoBaHUS Kadeapbl, OTBETUTH Ha BOMPOCHI.

[Tpu MOArOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM [0 Kypcy HEOOXOIUMO MpOAyMaTh IUIaH €ro
MPOBEACHUS, COJIEp)KAaHUE BCTYMHUTEIbHOW, OCHOBHOM M 3aKJIIOUUTEIBHOM YacTH JIEKIUH,
O3HAKOMHUTBCSI C HOBUHKaMU Y4eOHOM UM METOIMWYECKOW JUTeparypbl, MNyOIMKaUsIMU
MEePUOINYECKON TNeYaTH MO TeME JEKIMOHHOTO 3aHATHUS, ONPENEIUTh CPEACTBA MaTepHATbHO-
TCXHHUYCCKOI'O O6€CHG‘IGHI/I$I JICKIIMOHHOT' O 3aHATHUA U HOpSIJIOK UX HUCITIOJIB30BAHUA B XOAC UTCHUS
JeKIUHU. Y TOYHUTH TUIaH MPOBEAEHUS TPAKTUUYECKOTO 3aHATHUS 110 TEME JIEKIUH.
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B Xoze neKIMOHHOro 3aHATHs MIPEnoiaBaTelb JODKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
O3HAaKOMUTb CTYJIEHTOB C IIEPEUHEM OCHOBHOM U JIONIOJIHUTEIBHOMN JIUTEPATYPHI IO TEME 3aHATHS.

Bo BcTynuTeNnbHON YacTH JIGKIMM 000CHOBATh MECTO U POJIb U3y4yaeMOi TeMbl B Y4eOHOMU
JUCLUIUIMHE, PACKPbITh €€ INpaKTUYeCKoe 3HadeHue. Eciau uutaercd He nepBas JEKUuUs, TO
HEOO0XO/AMMO yBsi3aTh €€ TeMy C MNpeablAyllieil, He Hapyllas JIOTUKM H3JI0XKEHUS Yy4eOHOro
Matepuaia. JIeKIuio ciaeayeT HaduHaTh, TOJIbKO YETKO 0003HAUYMB €€ XapaKkTep, TEMY U KpYr TeX
BOIIPOCOB, KOTOpBIE B €€ X0€ OYAYT pacCCMOTPEHBI.

B OCHOBHOW 4YacTH JEKIHH CJIEIyeT pacKpbITh COJEpXKaHHE Y4YEOHBIX BOIPOCOB,
aKUEHTUPOBAaTh BHMMAHHUE CTYJIEHTOB Ha OCHOBHBIX KaTeropusx, SBJICHHUAX M IIpoleccax,
0COOEHHOCTSIX UX MPOTEKaHMs. PacKphIBaTh CyIIHOCT M COAEPIKaHUE PA3TMUHBIX TOUEK 3PCHUS U
Hay4YHbIX IIOJXOJ0B K OOBSACHEHMIO TE€X WIM MHBIX sBIeHMH u mnpoueccoB. Cienyer
apryMEHTHPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETHUYECKUM BOIIPOCAM.
ITpuBoauTe mpuMepbl. 3a7aBaTh MO XOJYy H3JIOKEHHS JIEKLIMOHHOTO Marepuana pUTOPUUYECKHE
BOMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET AaKTHBH3AIMU MBICIUTEIHHON
NESTeNbHOCTH CTYJEHTOB, MOBBIIIEHUIO MX BHUMAaHUS U HMHTEpeca K MaTepually JIeKLUH, ee
cogepxkanuto. IlpenogaBaTens AOKEH pyKOBOAUTH PabOTOM CTYIEHTOB MO KOHCHEKTHPOBAHUIO
JEKIIMOHHOI'0 MaTepHaja, MoJ4epKuBaTh HEOOXOJUMOCTh OTPAaXXEHHUsS B KOHCIIEKTaX OCHOBHBIX
MI0JIOKEHUH M3y4aeMOil TeMbl, 0CO00 BbIAEISAS KATErOPUITHBIN anmnapar.

B 3akmouMTenbHOM yacTu JIeKIMHM HEOOXOOUMO c(opMynupoBaTh OOLIME BBIBOJBI IO
TE€ME, PacKphIBAIOIIME COJAEPKAHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKUUU. OOBIBUTH IJIaH
OYEepeIHOT0 CEeMUHApCKOro WM J1a0OpaTOpHOro 3aHsATHSA, AaTh KpaTKHMEe PEKOMEHJALUU 0
MIOJIFOTOBKE CTYACHTOB K CEMUHapy WM jaboparopHoil pabote. OmpenennTs MECTO U BpeMs
KOHCYJIbTAllMM CTYJIEHTaM, ITOKEJIaBIIMM BBICTYIIUTh Ha CEMHUHApe ¢ JOKJIaZaMu U pedepaTamu
0 aKTyaJIbHBIM BOIIPOCaM 00CYKIaeMOM TEMBI.

[lenp mnpakTUYEeCKUX W JIAOOPATOPHBIX 3aHATUH — oOOeclneYuTh KOHTPOJIb YCBOCHMS
y4eOHOTO MaTepHuajia CTYACHTAaMH, PAacHIMPEHHE W YIIyOJIeHWEe 3HAHWH, MOJyYeHHBIX UMH Ha
JeKUUSAX U B XOJA€ caMocCTosATeNbHOW pabotThl. IloBbimenue 3¢((eKTHUBHOCTH MPAKTUYECKUX
3aHATUNA JOCTUIAaeTCs IIOCPEACTBOM CO3/IaHUS TBOPYECKOM OOCTaHOBKM, paclioyararoniei
CTY/IEHTOB K BBICKA3bIBAHMIO COOCTBEHHBIX B3IJISIOB M CY)KICHMH MO0 00CYKIaeMbIM BOIPOCAM,
KEJIAHUIO y CTY/IEHTOB OpaboTaTh y IOCKU IIPU PEILICHUH 3ajau.

[Tocne kaxaoro JEKIMOHHOTO, JIAOOPATOPHOTO M IMPAKTHMYECKOTO 3aHATUS CleaTh
COOTBETCTBYIOIYIO 3alIUCh B KypHaJIaX ydeTa IMOCEIIaeMOCTH 3aHITUN CTYAEHTAMHU, BBIACHUTD Y
CTapoCT y4eOHBIX TPYII MPUYHUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATUAX. [IpOBOUTH TPYNIIOBBIE U
MHUBUAYaAJIbHBIE KOHCYJIbTAIIMU CTYJIEHTOB 110 BOIPOCaM, BO3HUKAIOIIUM y CTYJIEHTOB B XOJ€ UX
MOJIFOTOBKM K TEKYIIEH U MPOMEKYTOUHON aTTeCcTalluy Mo y4eOHOW AMCHUIUINHE, PEKOMEH/10BaTh
B [TIOMOIIb Y4eOHbIE U APyTrue MaTepuabl, a TAKKE CIPABOYHYIO JTUTEPATYpYy.

OreHKa BBICTABIISIETCS IIPETOJIaBaTeNeM U OOBSIBIISETCS MOCIE OTBETA.

[IpenogaBarens, NPUHUMAIOIIUN 3a4€T WM 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
IIPaBWJIBHOCTH BBICTABJICHUS OLIEHKH.

6.2. MeToauueckne yKazaHus JJ1s1 00y4al0UUXCsl 10 OCBOCHUIO TUCIUNJINHBI

Pabota cTyneHTa HampaBiieHa Ha:

° HU3YUCHUC TCOPCTHUYCCKOIO MaT€puaja, MOATrOTOBKAa K IMPAKTHYCCKUM 3aHATUAM U
BBITIOJTHEHUE MTPAKTHYECKUX paboT

° IIOAr0OTOBKA n BBIIIOJTHEHUE TECTUPOBAHUA (¢ HCIIOJIB30BaHUEM
00111€00pa30BaTENILHOTO MOpTaIa

. HarcaHue pedepara o MpeaIoKeHHON TeMe

CamocTtosTenpHas paboTa CTYACHTOB MpeJCTaBisieT coboil BakHelIee 3BEHO y4eOHOTO
mporecca, 0€3 TPaBWIBHOM OpraHM3alid KOTOPOTO OOYYAIOIIMICS HE MOXKET OBITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.
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CTyneHT DODKEH MOMHUTH, YTO HAYMHATH CAMOCTOSITEIILHBIC 3aHATHUS CIEIYET C MEPBOTO
ceMecTpa M NPOBOAUTh UX peryisgpHo. O4eHb Ba)XKHO NPUIIOKUTH MAKCUMyM YCUJIM, BOJIH,
9TOOBI 3aCTaBUTH ce0s1 pabOTATh C MOJTHOW HArPY3KOH C MEPBOTO JTHSA.

He cnenyer orkianpiBaTh paboTy Takke M3-3a HepabO4Yero HACTPOSHHS MM OTCYTCTBHS
BIOXHOBeHUs. HacTpoeHne HyXHO co3aBaTh camomy. [loHnManne He0OX0AUMOCTH BBITTOJIHEHHUSI
pa6OTBI, 3HAHUC LECJIH, OCMBICIICHUC IEPCIICKTUBLI 6J'IaI‘OHpI/IHTHO BJIMAIOT HA HACTPOCHHUC.

Kaxnplii CTYACHT JOJDKEH caM IJIAHUPOBATh CBOIO CAMOCTOSTEIBHYIO PabOTy, UCXOJIs U3
CBOMX BO3MOYKHOCTEH W MPHOPUTETOB. DTO CTUMYJIMPYET BBIIOJHEHHE paboThI, co3/1aeT Ooliee
CIIOKOIHYIO0 00OCTaHOBKY, YTO B UTOTE IOJIOKUTEIILHO CKa3bIBACTCSl HA YCBOCHUH MaTepHraa.

BaxHo monHee ydecTs 00CTOATENbCTBA CBOCH PabOTHI, YACHUTH, YTO SIBISETCS TJIaBHBIM
Ha JJAHHOM 3Tare, KaKylo MOCJIe0BaTeIbHOCTh Pa0OThI BEIOPATh, YTOOBI BBIITOJHUTH €€ JIyYIle U C
HAaUMCHBIINMHU 3aTpaTaMy BPEMCHU U DHCPIUH.

Jis TU1010TBOPHOH pabOThl HEMAJIOBA)KHOE 3HAYCHHE UMEET OOCTaHOBKA, OpraHH3allHs
pabouero mecra. Hy:xHO 10OHTBCS, YTOOBI MECTO PaOOTHI IO BO3MOKHOCTH OBLIO TMTOCTOSTHHBIM.
PaboTa Ha MpUBBIYHOM MECTE JiesIaeT ee OoJiee MI00TBOpHOU. [IpoIyKTHBHOCTh pabOTHI 3aBUCHT
OT TPABUJIBHOTO YepeJOBaHMs TPyAa M OTAbixa. [103TOMY KaXK/ble Yac WM JIBa CICAYET JeiaTh,
nepepbiB Ha 10-15 MuHyT. BBIXOIHBIC IHU JIydYille TOCBATUTH AKTUBHOMY OTABIXY, 3aHSATHIM
CIIOPTOM, TPOTYJIKaMH Ha CBSXKEM BO3Iyxe M T.A. Jlake MepeKroueHne ¢ OJHOr0 BHJIA
YMCTBEHHOH pabOThI HAa JPYTrOi MOXKET CIIY)KHTh aKTUBHBIM OT/IBIXOM.

CTyneHT JODKEH IOMHHUTb, YTO B Ipoliecce OOyueHHUsl BaKHEHIYI pOJib Hrpaer
caMmocTosiTelibHas pabora ¢ KHUTOW. HaydumTbes paboTaTh ¢ KHUTOM — BaKHEHIIas 3amada
cryzaenTa. be3 3Toro HaBbIka OyneT 4Ype3BBHIYAHO TPYTHO M3y4daTh MPOTPAMMHBIA MaTtepuai, U
MHOT'O BPEMEHHU OyJIeT MOTPAvYeHO HepalHroHaIbHO. PaboTa ¢ KHUrOM CKIIAJBIBACTCS U3 YMCHHS
noo0paTe HEOOXOAMMbIE KHHUTH, Pa300paThCsi B HUX, 3aKOHCIEKTHPOBATh, BHIOpATh TJIAaBHOE,
YCBOUTH U TIPUMEHHTH Ha MPAKTHKE.

7. ®OH/I OLIEHOYHBIX CPEICTB
7.1. MeToabl KOHTPOJIsSI U OIleHHBAHHSI Pe3yJbTATOB 00yUeHU

Jlo nmatel TIpOBEACHHUS TMPOMEKYTOUHOM aTTECTAllUM CTYIACHT JOJDKEH BBITIOJIHUTH BCE
paboThl, TPENYCMOTPEHHBIE HACTOSIIEH pabodeil mporpaMMon TUCHUILIUHBEL. [lepeueHb
00s13aTeIbHBIX PaboT U opMa OTYETHOCTHU MPEACTABICHBI B TAOIHIIE.

[Tepeuens 00s3aTeNBHBIX Pa0OT, BHIMOIHIEMBIX B TEUCHHE CEMECTPA MO JUCIUILIINHE

Bun pabotsr @opMa OTYETHOCTH U TEKYIIETO KOHTPOJISA

Kypcogas pabora [IpeacraBuTh KypcoByHO palOOTy IO BBIOpAaHHOW TeME€ C OILIEHKOM
npenojaBaresis Mo pe3yjbTaTaM NPEACTaBIECHUS KypcoBOW paboOThl B
¢dopMe npe3eHTannuy 1 Ha OyMa)KHOM HOCHUTEIIE.

TectupoBanue OreHKa MpernoaaBarelis, €CIU pPe3yJbTaT TECTUPOBAHHS [0 IIKAJe
cocrasiisieT ooiee 41 %.

7.2. lkana u KpUTepUHN OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUs

7.2.1. llIkajia OeHUBAHUA KyPCOBOii padoThl

IITkana oneHUBaHUS Onucanue

OTa4IHO BrimotHeHsI Bce TpeOOBaHWs K HAMMCAHUIO W 3alIUTE KYpPCOBOM
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paboTel: oOo3HaueHa mpobOiemMa W 00OCHOBaHA €€ aKTyalbHOCTD,
MPOBEJCH aHAllU3 PAa3IMYHBIX TOYEK 3pPEHUS Ha PaccMaTpPUBAEMYIO
npobjaeMy W JIOTHYHO  M3JIO)KEHa  COOCTBEHHass  TO3UIIHUA,
c(hOpMyIIMPOBAaHBl BBIBOJABI, TEMa PACKPBITA TOJHOCTHIO, BBIIEPIKAH
00béM, coOmoeHbpl TpeOOBaHMS K BHEHNTHEMY O(DOPMIICHHUIO, ITaHBI
MIPABIJIbHBIC OTBETHI HA JIONOJHUTEILHBIC BOMTPOCHL.

Xopouio OcHoBHBIE TpeOOBaHUS K KYpCOBOW pabOTe M €ro 3alluTe BHIIOIHEHBI,
HO TP JTOM JONYyIIEHbl HeAo4YE€Thl. B wyacTHOCTH, uMerOTCs
HETOYHOCTH B H3JIOKEHHUU MaTepuasga; OTCYTCTBYET JIOTMYECKas
MOCIIEI0BATEIbHOCTh B CYXKIEHUSX; HE BBIIEp)KaH 00bEM pedepara;
UMEIOTCS YMyIIeHUs] B O(GOPMIICHHH;, HA JIOTOJHUTEIbHBIE BOIPOCHI
IIPU 3aIUTE IaHbl HETIOJIHbIE OTBETHI.

VY 10BIIETBOPUTETHHO HmeroTcs CyIIeCTBEHHBIE OTCTYIUICHHS OT TpeOOBaHMN K KypCOBOU
paborte. B wacTHOCTH, TeMa OCBELICHA JMIIb YaCTUYHO; JOITYICHBI
dakTHueckue OMMOKM B COAEP)KAHUU KypCOBOW pabOThI WM TIpH
OTBETE Ha JOTOJHUTEIbHBIE BOIIPOCHI; BO BPEMs 3aIIUTHI OTCYTCTBYET
BBIBOJI.

HeynosnerBoputensao | Tema KypcoBoii paboThl He pacKpbiTa, 00HAPYKUBACTCS CYLICCTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

7.2.2. lllkaj1a ONeHUBAHUS TECTUPOBAHHUSA

Pe?;y.]II)TaT TCCTUPOBAHHUA OLICHUBACTCH 110 HpOLIGHTHOﬁ IIIKaJI€ OLICHKH.

Onenka KonnuecTBo npaBuIbHBIX OTBETOB
OTJIUYHO ot 81% mo 100%
XOpOIIO ot 61% 10 80%
TTOBJICTBOPUTE

Y P ot 41% no 60%
JIBHO

HEYIOBJIETBOPUTEIH

Y P 40% u MeHee paBUIIbHBIX OTBETOB

HO

7.3.  OueHo4HbIE CpeaCTBA
7.3.1. Texkymmii KOHTPOJIb

dopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexyTouHas arrecTanus oOydarommxcs B (popMe d3K3aMeHa IPOBOAUTCS 110 Pe3yJIbTa-
TaM BBINIOJIHEHUS BCEX BHUJIOB YU€OHOW pabOThl, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO JaHHOM
JUCHUILIMHE (MOJYJIIO), IPH ATOM YUUTHIBAIOTCS PE3YyJIbTaThl TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH
B TeueHue cemecTpa. OlLeHKa CTEeNeHH JOCTHKEHHs 00y4aroIUMUCS TUIAHUPYEMBIX PE3yIbTaToOB
oOyuyeHus Mo JUCHUILIMHE (MOJYJI0) MPOBOAUTCS IpenoAaBaTeseM, BeAYLUUM 3aHATUS 110 JHC-
LIUIUTMHE (MOAYIIO) METOJOM 3KCIepTHOW oueHKU. [lo uToram mpomMexyTOYHOM aTTecTaluu o
JUCHUIUIMHE (MOJYJI0) BBICTABISIETCS OLIEHKA «OTJIUYHO», «XOPOLIOY», «yJOBIETBOPUTEIHHO»
WJIN «HEYIOBIIETBOPUTEIBHOM.

15




K mpoMexyTO4HO# aTTecTanuu JOMyCKAaTCs TOJIBKO CTYACHTHI, BBIMIOJTHUBIINE BCE BHIBI
y4eOHOU paboOTHI, TPEAYCMOTPEHHBIC paboUel MporpaMMoOi 1O AWCIUIUTHHE «YTIpaBJIeHUEe pHUC-
KaMH, CHCTEMHBIH aHAJIN3 U MOJICIMPOBAaHUE (TIPOIILTH TPOMEKYTOUHBIH KOHTPOJIB).

HIxaJjia oneHUBAHUA Onucanue

Boimonnensl Bce BHIbI y4eOHOH paboOThl, MpeaycCMOTpPEHHbIE
yueOHbIM 1aHOM. CTYIEHT JEeMOHCTPHPYET COOTBETCTBUE 3Ha-
HUMN, YMEHU, HABBIKOB NIPUBEACHHBIM B TaOJIMIAX MMOKa3aTeseil,
OTIepUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMECHUSIMHU, HABBIKAMU,
MPUMEHSIET HUX B CHUTyal[UsX IOBBIIMIEHHOW cloxHOCTU. [Ipu
3TOM MOTYT OBITH JOMYIIEHbI HE3HAYUTEIILHBIC OIMOKH, HETOY-
HOCTH, 3aTPyJHEHUS MPU aHAIUTUYECKUX OMNEpalUiX, IepeHoce
3HaHUN U YMEHUM HA HOBbIE, HECTAaHAAPTHHIC CUTYAIIUH.

OTIIMYHO

BeimonHensl Bce BUAbI y4eOHOH paboOThI, NMpPEeayCMOTPEHHbIE
y4eOHbIM TutaHOM CTYAEHT JEMOHCTPUPYET COOTBETCTBHE 3HA-
HUH, YMEHUH, HaBBIKOB ITPUBEJICHHBIM B TaOJIUIAX MOKa3aTesei,
OIepUpPyET NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMHU.
IIpu 3TOM MOryT OBITH AONYIIEHBI OIIMOKH, HETOUHOCTH, 3a-
TPYIHEHHUs IIPU AaHAJTUTUYECKUX ONEpALUAX, IEPEHOCE 3HAHUM U
YMEHUN Ha HOBbIEC, HECTAaHIAPTHBIC CUTYallUH, UCIPABICHHBIC
IIpY IOBTOPHOM OTBETE.

Xopomo

BoinonHensl Bce BHIbI Yy4eOHOU paboOThI, NMpEeayCMOTPEHHbIE
y4eOHbIM mi1aHOM. CTyJIeHT AEMOHCTPUPYET HEMOIHOE COOTBET-
CTBUE 3HAHWUW, YMEHU, HABBIKOB IPUBEIECHHBIM B Ta0JIULIAX I10-
Kazaresnel, JOMyCKaloTCs 3HAUYUTENIbHbIE OMIMOKH, MPOSBISIETCS
OTCYTCTBHE 3HAHWM, YMEHUH, HABBIKOB II0 pANy ITOKa3aTeseH,
CTYJIEHT HCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHHUs IPHU ONEPU-
POBaHNHU 3HAHUSAMH M YMEHMAMU IIPU UX IIEPEHOCE HA HOBBIE CH-
Tyaruu.

yI[OBJ'ICTBOpI/ITeJ'ILHO

He BbImosnHeH oauH wim 6osiee BUJIOB yueOHOH paboThl, peay-
CMOTPEHHBIX Y4€OHBIM IIaHOM. CTyOEHT JE€MOHCTPUpPYET He-
IIOJTHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB ITPUBEACHHBIM
B TabJuUIax MokaszaTese, JOMyCcKaloTCs 3HAYUTEIbHbIE OLINOKH,
MIPOSIBISAETCS OTCYTCTBHE 3HAHUM, YMEHMM, HABBIKOB IO PSAY
IIOKA3aTeNeH, CTYI€HT UCIBITHIBACT 3HAYUTEIbHBIC 3aTPyAHCHUSA
IIpY ONIEPUPOBAHUU 3HAHUAMHU U YMEHUAMMU IIPU UX IIEPEHOCE HA
HOBBIE CUTYallUH.

HeynosnersopurensHo
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7.3.2. IlepeyeHb BONPOCOB PYOEKHOTO KOHTPOJISI YCIIEBAEMOCTH
U MPOMEKYTOUYHBIX aTTECTANNN 1O AUCHHUIJIHHE
«YnpaBJjieHHe PUCKOM, CHCTEMHBII aHAJIN3 U MOIeJTUPOBAHUE)»

1. AxcrnomaTnka ydeHust 0 GE30MACHOCTH KUZHEAEATETLHOCTH, TPUHIIUIIBL, OHATHS U OTpe-
neneHus. BzanMocBsA3b NOHATUI G€30M1aCHOCTH, HAJIS)KHOCTH, KUBYUYECTH, 3PPEKTUBHOCTH U PUC-
Ka CJIO’KHBIX CUCTEM.

2. O6uMe MOHATHS O MOTEHIMATBLHO OMACHBIX ONEPALMAX M MOJACHCTEMAX JESTENBHOCTH.
3amumaeMbie 00beKThl. DAaKTOPHI pHCKa U UX KITACCHU(PUKALIHSL.

3. OCHOBHBIE OHATHS TEOPHHU PUCKA, HAEKHOCTH U OE30MACHOCTH CIOKHBIX cucTeM. Kpat-
Kas XapaKTepUCTUKA U B3aMMOCBA3b OCHOBHBIX CBOWCTB CJIOKHBIX TEXHUUYECKHMX CHCTEM (PHCK, Ka-
4eCTBO, Y3PPEKTUBHOCTH HAJAECKHOCTh, OE€30MACHOCTD, KUBYUYECTH ).

4. OCHOBHBIE TOJOKEHUS SHEPrOIHTPONMIHON KOHLENIUH OIACHOCTH. JlMaleKTHYecKas
B3aMMOCBSI3b IOHATUHHOIO ammnapara TEOpUU Ha/Ie)KHOCTH, 0€30IIaCHOCTH U PUCKA.

5. Buasl onacHocteii. O6mas kiaccuduKalms onacHocTeit. Yiuepo, mpuemiemMsiii ymepo.

6. Cucremuble cBoOicTBa TexHOC(EPHI, MPOOJIEMBI MOJIEIUPOBAHHMSA M MH(DOPMAIMOHHOTO
YIpaBJIEHUS CIOKHBIMHU cucTeMaMu. CUCTEMHbIE acleKThl O€30IIACHOCTH U PHUCKA.

7. CoBpeMeHHbIE MH()OPMALMOHHBIE TEXHOJIOTUM M OCOOEHHOCTH KOMITBIOTEPHOTO MOJIEIH-
POBaHUs OMACHBIX MPOIIECCOB U SBJICHUH B TEXHOCHEpE.

8. CucremHBIi MOAXOJ M yHpaBieHHE DPHCKOM. PHCK-OpMEHTHPOBAHHBIE IIOAXOABI HpHU
yIpaBJIeHUH MOTEHIMAIBHO ONAaCHBIMU 00BEKTAMU (CHCTEMaMHU, NIPOLIECCAMU, SIBICHUSIMMU).

9. OcHOBHBIE METO/IBI aHAJIN3A ONACHOCTEH M MX KPaTKas XapaKTepHCTHKA.

10. Konuenuust BO3HMKHOBEHHUS IPOMCLIECTBHI M WX rpaguyeckre Moend. IIpeanocsuika K
IPOMCIIECTBUIO. BUbl Mpennocbu1ok MpoucIecTBUH.

11. Puck. Konnemnmus npuemnemoro pucka. [Tokazatenu pucka.

12. CymuocTh cHCTEMHOr0 NOAX0/a K MCCIe0BAHUIO 6E30IIaCHOCTH CI0XKHBIX CHCTEM. Xa-
paKTEepUCTHUKA 3TAllOB CUCTEMHOI'0 aHaJIN3a OMACHBIX MTPOLIECCOB.

13. CuctemHblii aHamu3 ¥ MOJEIUPOBAHKE ONACHBIX MpolieccoB. O60OIIEHHas MOJIEb MO-
TEHIIMAJIBHO OMACHOM ONepariy.

14. Tlokazarenu Ha/le)KHOCTH U 6€30MACHOCTH HEPE3EPBUPOBAHHOI CHCTEMBI M CTPYKTYPHO-
CJIOKHBIX CHCTEM C Pa3MYHbIMU BHJAMM pe3epBHpoBaHus. IIpobieMbl aHanu3a HaJEKHOCTH U
0€30MaCHOCTH CII0KHBIX CHCTEM.

15. Monens popmMupoBaHus MPEANOCHUIKA K MPOUCIIECTBHUIO TIPH JIMHEHHOM M HEJTUHEHHOM
M3MEHEHUHU TapaMeTpoB 0€30MacHOCTH.

16. Pacuer mokasaTeneil mapameTpudecKoll G€30NMacHOCTH IPU MOCTOSHHOM U CIydailHOM
XapakTepe rpaHuI] 00J1aCTH TOMYCTUMBIX 3HAUCHUH.

17. CtpyxTypHBIE CXEMBI U CTPYKTYpHBIE (YHKIMH CIOXHBIX cucTeM. Hccienosanue (Mo-
JIeTUPOBAHKE) ONMACHOCTH CIOXKHBIX CHCTEM Ha OCHOBE aHajM3a CTPYKTYPHBIX CXE€M U CIICHApHEB
OIIACHOCTH.
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18. Ouenka nokasareneil HafEKHOCTH U 6E30IIACHOCTH CTPYKTYPHO-CIOKHBIX CHCTEM METO-

JIOM aHaJIM3a MUHUMAJIBHBIX COUYETaHUN yCIOBUIM pabOTOCIOCOOHOCTH (OMACHOCTH) CUCTEM.

19. Anamus 6e30HaCHOCTH CIOMKHBIX CHCTEM C HPUBOAMMBIMM CTPYKTYPHBIMH CXEMaMHU M

Ppa3InuYHbIMU BUJAMU PC3CPBUPOBAHMA.

20 Metoanl aHaIM3a HAJICKHOCTH U 0e30IacHOCTH CUCTCM, OCHOBAHHBIC Ha NPHUMCHCHHU
OCHOBHBIX T€COPEM TCOPUU BepOHTHOCTCfI.

21 baiiecoBckue MCTOAbI OLCHHMBaHHWA PHCKA IIPpHU SKCILTyaTallMKd ITOTCHUOHWAJIBHO OINIACHBIX
CHCTEM.

22. OcobernocTy (hopManu3alMy U MOJEITMPOBAHHS OMACHBIX MPOILIECCOB, PUCKA aBapuil U
Karactpod.

23. ®opManuzanys IPeaNochUIOK K MPOUCIIECTBUAM, KaK CIyYaiHBIX COOBITHI. 3aKOHBI
pacupeneneHui NpeAroChUIOK K IIPOUCIIECTBUIO U UX YUCIIOBBIE XapAKTEPUCTUKH.

24. Cratuctuueckoe onpesieleHre BEPOSTHOCTH (YacTOThI) IPEANOCHUIOK K HPOUCIIECTBY-
M, KaK ciay4aiHbIX coObITHil. [IpaBuiia ciioskeHUsl 1 YMHOKEHHsI BEPOSITHOCTEH ONAacCHBIX COOBITHIA
U UX CIIE/ICTBUS.

25 I/IH,I[I/IKaTOpHaH (I)YHKI_[I/IH IpCAITOCHIIOK K ITPOUCHICCTBUIO U UX BEPOATHOCTHBIC XapaKTEC-
PUCTHUKHU. 3aK0HBI paCHpCHCHCHHﬁ N UX YUCJIOBBIC XaAPAKTCPUCTHKH.

26. MoaenipoBaHie OMACHBIX MPOLECCOB NP OMHOMUHAILHOM pacHpele]eHud HHHUIHUH-
PYIOIIHUX COOBITUH M YCIOBUHN (TIPEINOCHUIOK K TPOUCIIIECTBHSIM).

27. ®opmanusanys MpoleccoB BOSHUKHOBEHHUS MpouciiecTBUi. CTPYKTYpHBIE CXEMbI pabo-
TOCTIOCOOHOCTH, O€30IMACHOCTH, OTIACHOCTH CIIOKHBIX CUCTEM.

28 CDopManmauH;[ MMpoHecCCOB BO3HUKHOBCHUS MMPOUCHICCTBHA. CDyHKLII/II/I aJIF€6pI>I JIOTHUKH.
CI.[GHapI/II/I OIIaCHOI'O COCTOsAHUA.

29. ®opmupoBaHKE BEpPOATHOCTHBIX (DYHKIUIA ITPOMCIIECTBUN HA OCHOBE METOJOB JIOTHKO-
BEPOSITHOCTHOTO UCUUCIICHHUS.

30. MeTozp! aHamM3a ONACHOCTH CHCTEM, OCHOBAHHbIE HA IPUMEHEHHUM TEOPEM TEOPUH Be-
positHOCTH. MeTos nepebopa runoTes.

31. BeposTHOCTHBIH aHAIN3 OMACHOCTH CIIOKHBIX CHCTeM. MeTo pa3pe3aHus.

32. OyHKIMU OMACHOCTH CIOXKHBIX CHCTEM C MApalIeNbHO-TIOCIE[0BATEILHOM CTPYKTYPHOI
CXEMOH.

33. OyHKIMK OMACHOCTH CIOXKHBIX CHCTEM C MOCTIEI0BATENbHO-NAPasIeIbHOM CTPYKTYPHOI
CXEMOH.

34. Ouenka 6€30MaCHOCTH CIOKHBIX CHCTEM C NPMBOIMMBIMU CTPYKTYPHBIMU CXEMaMu 6e3-
OMAacCHOCTH U Pa3IMYHBIMU BUIAMU PE3ECPBUPOBAHUSI.

35. Ouenka 6e30MacCHOCTH U HAJEKHOCTH CJIOKHBIX CHCTEM C MPOU3BOILHOI CETEBOM CTPYKTY-
POIA.

36. I'padoananuTuueckre MOJETH HPOLECCOB BOSHMKHOBEHUS HPOMCLIECTBHI (clieHapueB
omacHoro coctosinus). [IpaBuna mocTpoeHus AepeBa MPOUCIIECTBUS U JEPEBa COOBITHIA.

37. Ponp uenoBedeckoro (akropa B TEXHOTEHHOH 06e30MacHOCTH. Be30mMacHOCTh CIOMKHBIX

CUCTCM «HCJIOBCK-MAIlIMHA-CPCaAa». IIokazarenu kadecTBa IMOATOTOBKHU IepCcoHala K BBIITOJHCHHUIO
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MOTEHIIMAJIHHO OMMACHBIX OTepaInii.

38. Mogaenupopanue 6€30MaCHOCTH PraTHYECKHX CUCTEM.

39. Mogenupopanyue HaJEKHOCTM M 0O€30HAaCHOCTH IEPCOHANA KaK KOMIOHEHTA (3BEHA)
CJIO)KHOW CHUCTEMBI «UeJIOBEK-MaIlIHA-CPEIay.

40. Toxazarenu 6e30MaCHOCTH SPraTHUECKUX CHCTEM C YY4ETOM BPEMEHHBIX OFpaHUUYEHHMI Ha
JIOKAJIM3AIMIO OTIACHBIX CUTYAIUH.

41. MonenupoBaHue NpoLEeccoB 00yYEHHUs U MOANEP/KaHUs YPOBHS IIOATOTOBKH HEPCOHANIA C
y4deToM TpeOoBaHMi 6€30MacCHOCTH.

42. MatemaTH4ecKOe MOJEIUPOBAHUE IPOLECCOB OCBOCHMS M YTPaThl MPOPECCHOHATBHBIX
3HAHUM EPCOHAIOM.

43. Mozenu noanepxkanus TpeOyeMoro YpoBHs yMEHHUH M HAaBBIKOB GE30IIACHOTO BBINOJIHE-
HUs NOTEHIMAJIBHO OIACHBIX OIEpalUil IEPCOHAJIOM B IPOLECCE MPOU3BOACTBEHHOU IEATEIIbHO-

CTH.

44. CucreMHBIii aHAIU3 ¥ MOJEIUPOBAHKE HPOLIECCOB NPHMUYMHEHHUS YIepOa IIPU TEXHOTECH-
HBIX [IPOUCIIECTBHUSIX.

45. OcHOBHBIE NPUHIMIIBI CUCTEMHOTO aHAIM3a U MOJEIMPOBAHUS MPOLIECCOB NPUUYMHEHHUS
yiepba TpHU TEXHOTCHHBIX MpouciiecTBUAX. KoOHIeNnTyanbHas MOJENb Npoliecca MPUYUHCHUS
yiepoa.

46. MozenupoBaHue NPOLECCOB HECAHKLIMOHMPOBAHHOTO BHICBOOOKIEHUS M HCTEUEHUs
SHEPrUH U BEUIECTBA.

47. MonenupoBaHre NPOLECCOB HEYNPABISEMOTO PACIPOCTPAHEHHUS, TPaHCPOPMALUH H
Pa3pyLIUTENBHOTO BO3AEHCTBUSI TIOTOKOB SHEPTUH U BEILIECTBA.

48. Kouuenuus pucka B 3a[auaX CUCTEMHOTO aHaIM3a 0€30MacHOCTH CIOKHBIX cucTeM. He-
OTIPEICNIEHHOCTh U PUCK.

49 MeTtoapl aHAIM3a U ITPOTrHO3a pHUCKa IIPU IKCILTYyaTalluH CIIOKHBIX CUCTCM.

50 TexHomorus MPUHATHA YIIPABJICHUYCCKUX peIJ_IeHI/Iﬁ B YCJIOBUAX CTOXACTHYCCKOI'O U IMOBC-
JACHYECCKOI'O pHUCKOB.

51. MeToap! 1 TEXHONOTMHU TIPUHATHS PELIEHUH B YCIOBHAX «IIPUPOTHON» HEOMPEIENEHHO-

CTH.

52. TexHONOrNH BHIPAOOTKU YHPABIEHUECKUX PEIIEHHI C y4eTOM CHCTEMbI MpeANouTeHH il
JIMIIA, MPUHUMAIOIIETO PEIICHHUE.

53. IpuHIMIBI CTATUCTUYECKOTO OLEHUBAHUS TapaMeTpOB MOTEHIMATLHO ONACHEIX OIepa-
UH.

54. Cratuctuueckrue MeTObl OLEHKM MOKa3aTels YacTOThl OMACHBIX COOBITHI (IIpoHCIe-
CTBUHA).

55. Cratucrtuueckoe oneHrBaHue mokasareneil 6€30MaCHOCTH AIEMEHTOB CI0KHBIX CHCTEM.

56. Crartuctuueckuii KOHTPOIb OE30MACHOCTH CIOKHBIX CHCTEM U TEXHOJIOTMYECKHX JKC-
IJTyaTallMOHHBIX MTPOIECCOB.

57. Cratuctudeckue MeTosl uneHTuukanuu omacHocted. CTaTUCTUYECKOE OIICHHBAHUE

MoKa3areliel 0€30IaCHOCTH CIIOXKHBIX CUCTEM.
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58. Cratuctuueckoe MonemupoBaHue Ipoliecca Aerpajalldi BBLIXOAHBIX MApaMETPOB 0e3-
OTTACHOCTH.

59. Metozp! cTaTHCTHUECKUX PELIEHUA I OJHOrO AUArHOCTUYECKOTro mapaMerpa (IIpU3Ha-
Ka OMAaCHOCTH).

60. Cratuctuueckue pelieHus HOpM HAIMYMH 30HBI HeomnpeaeaeHHocTH. CTaTHCTHYECKHid
KOHTPOJIb (OLICHUBAHKE) TApaMEeTPOB MOTEHIIUAIBHO OMACHBIX ONEPaLIU.

61. Cratuctuueckuii KOHTPOJL 53PPEKTUBHOCTH MEPOIPUATHI 0OeCTIeUeH s OE30MaCHOCTH.

62. OnTuMu3anUs TPOrpaMMbl CTPYKTYPHO-MEPAPXHIECKOT0 KOHTPOIS HAIEKHOCTU U 6e3-
OMAaCHOCTH CIIOKHBIX CHUCTEM.

63. CraTuctueckoe MojieIMPOBaHUE ONACHBIX MpolieccoB. Merox Moute-Kapio.

64. Moaenupopanue 0e30IaCHOCTH CIOXKHBIX CHCTEM HAa OCHOBE MAapPKOBCKUX CIIydYaiHBIX
MPOLIECCOB.

65. OcHOBHBIE TIOHATHS M ONPEEICHHUS TEOPHH MAPKOBCKUX CJIy4aiiHBIX MPOLECCOB. YpaB-
Henust Konmoroposa. [IpenenbHbie BEpOSITHOCTH COCTOSIHHIA.

66. ®opmanuzanus npouecca (QYHKIMOHUPOBAHHUS CIOMKHOM CHCTEMBI C HCIOIb30BAHUEM
amnmapara ImoJriyMapKoBCKuX mporeccoB. OCOOCHHOCTH MOCTAHOBKH, (OPMATU3AINNA W PEIICHUS 3a-
Ja4 ONITHMH3AIIH ¢ Y4eTOM TpeOoBaHUI 6e301acHOCTH (ITPUEMIIEMOTO PUCKA) CIIOKHBIX CUCTEM.

67. OnTuMu3anus MapKOBCKUX MOJIeNel 6€30I1aCHOCTH CIOMKHBIX CUCTEM.

68. ®opmanuzanus npouecca GYHKIMOHUPOBAHHUS CIOKHOM CHCTEMBI C HCIOIb30BAHUEM
anmapara moJyMapKOBCKUX MPOIIECCOB.

69. OnTumusanus nokasareneii 6€30MaCHOCTH CIOKHBIX CHCTEM C MCIIONb30BAaHUEM aNIapa-
Ta MOJIyMapKOBCKHUX CIy4yallHBIX MpoueccoB. Jloruueckue monenu 6e30macHoro GyHKIMOHHPOBA-
HUS CUCTEMBI.

70. MogaenupoBanue 6€30MaCHOCTH JKCILTyaTallHOHHBIX HPOLIECCOB HA OCHOBE TEOPMH Mac-
CcOBOTO 00cyxuBaHus. [locTaHOBKY 3a7a4, MPUBOJAIINE K MOJCIISIM TEOPUU MAacCCOBOTO OOCTYKH-
BaHUSI.

71. Onrummsanus nokasarenei 6€30MaCHOCTH CIOKHBIX CUCTEM C HOMOMIBIO MPOrPAMMHBIX
komiuiekcos Excel, Mathcad, MatLab, GPSS.

72. Pemenue 3aqau obecreyeHns] 6€30MacHOCTH CIIOKHBIX CHCTEM C HCIOJIb30BAHUEM Ma-
TEMAaTUYECKOr0 armapara TEOPUH MacCOBOTO OOCITYy)KMBaHUS M MPOTPAMMHBIX KOMIUIEKCOB EXcel,
Mathcad, MatLab, GPSS.

73. OnTuMu3anus TapaMeTpoB TPOTrpaMM obecriedeHHs Oe30MacHOCTH  IKCILTyaTalluu
(ITOBD) cnoxHBIX CHUCTEM METOJAAMH JWHAMUYECKOro mporpammupoBaHus. [locraHoBka 3amaumn
JTUHAMHYECKOTO TPOrPaMMHUPOBAHHUS.

74. OntuMusanus nokasatenei 6€30MaCHOCTH U HAJEKHOCTH CIOKHBIX CHCTEM C HCIIONb30-
BaHUEM arfrmapaTa MapKOBCKHX CITYYaiHBIX MTPOIIECCOB.

75. OnTuMusanus nokasareneii 6e30IacCHOCTH IIPU MIPOEKTHPOBAHUM CUCTEM.

76. OnTuMusanus mapameTpoB 0E30MACHOCTH TEXHOJOTMYECKMX OSKCIUTYaTallMOHHBIX IPO-
IIECCOB Ha OCHOBE CETEBBIX METOOB IJITAHUPOBAHUS M YIIPABIICHUS.
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77. CtpyKkTypHO-IIapaMeTpHIECKas ONTUMU3ALNL IIPOrpamMMBl KOHTPOJIBHO-
npopMIAKTHIECKOHN NeTeTbHOCTH HHCIIEKTUPYIOUINX M JPYTUX JOKHOCTHBIX JIHIIL.

7.3.4. IlepevyeHb NpaKTHUYECKHUX 3aaHUI (32/1a4) PyOeKHOT0 KOHTPOJIsI
YCIIEBAEeMOCTH M MPOMEKYTOYHBIX aTTECTALUM 110 TUCHHUILIUHE
«YnpaBJ/jieHHe PUCKOM, CHCTEMHBIN aHAJIU3 U MOJCTHPOBAHHE»

3agaua Nel. TexHONOrMUECKUH AKCILTYaTal[MOHHBIN MIPOLIECC, COACPKUT Psijl MOTEHIIUAIb-
HO onacHbIx onepauuid (IIOO), cBA3aHHBIX ¢ IPUMEHEHUEM TEXHUYECKOW cucTembl. B cocraB cu-
CTEMBI BXOJSAT TPU HEBOCCTAHABIMBAEMBIX IIOJCUCTEMBI (y371a), OTKa3bl KOTOPBIX pacCMaTpPUBAIOT-
Csl KaK IPEINOChUIKM K IpoucuiecTBUsM. OTKasbl MOACUCTEM HE3aBUCUMBL. BeposTHOCTH OTKasza

nepsoit noacucremsl @, =0,4; Bropoit - g, =0,5; Tperseil (|, =0,7. M3BecTHO, 4TO 1JIs1 BO3HUK-
HOBEHHsI aBapUM 3aBEJIOMO JIOCTATOYHO OTKa30B Tpex mojcucreM Qf =1; npu oTkase OHOM moj-

CcHCTeMbl BEpOATHOCTh aBapuu - QI =0,02; npu oTkase ABYX MOJICHCTEM BEPOSTHOCTh aBapHH -

oo

Q4 = 0,06 . Haittn BeposTHOCTH mpouciecTBuss QI npu BbimonHeruu [10O.

3agauya Ne2. be3omacHOCTb TEXHOJIOTMYECKOTO Ipouecca S, MPOJOLKUTEIBbHOCTHIO 1,
oOecnieunBaercs AByMs npotuBoaBapuiiibiMu cucreMaMu (ITAC). BeposTHOoCTh aBapuu, B pe3yiib-
TaTe OTKJIOHEHUSI KOHTPOJIMPYEMBIX IMapaMeTpoB (MPU3HAKOB OMACHOCTH), TpH paboTe ABYX CUCTEM

6esonacnoctu pasHa Q;, = 0,007 ; nmpu pabote ToabKo nepsoi cuctemsl - Q;' = 0,056 ; mpu pabore

TOJIBKO BTOpoi cucteMsl - Q, = 0,083 ; npu HepabGotatomux cucremax Qg =0,367 . BeposTHOCTb

0e30TKa3HOI paboThl EpBO MPOTHBOABapHUitHON cuctemsl pasHa P, = 0,98, Bropoii - P, =0,93.
CucTeMbl BBIXOJAT U3 CTPOsI HE3aBUCHMO JIPYT OT Jpyra. B ciydae aBapuu, NpuYMHEHHBINA yiiepo
ouenuBaercs B CJ =98-10° ycioBHbIX equuuil. PaccuuTars M0Ka3aTesb pUCKa MPH BBINOJIHEHAH

TCXHOJIOTHUYECKOTI'O ITpo1ecca.

3agaua Ne3. IIpu peMOHTHO-BOoccTaHOBUTENBHBIX paboTax (PBP) moreHumanbHO omnacHbIX
00BEKTOB UCHONb3YyIOTCs 31eMeHThl 3UIT (mpubopsl, y3mbl, qeTtanu) pasHoro kadectsa. IIpu sTom
70 % 3MUII cocTtaBnsoT HOBBIE 37eMeHTHI, a 30 % - ameMeHTsl 0OMEHHOT0 (OH/a, UMEIOIINE Orpa-
HUYEHHBIN pecypc (MM BoccTaHOBIEHHbIE neMeHThl). Eciu B xone PBP ucnonb3oBanuce: a) Ho-
Bble a1eMeHTsl 3UII, To ero mokasarenp SKCIUTyaTallMOHHON Oe3omacHocTH paseH 0,95; 0) snemeH-
Tel 3UII u3 o6MeHHOro (PoHAA, TO €ro MoKazaTeslb SKCIUTyaTallMOHHOM Oe3omacHocTH paBeH 0,7.
Ilpu skcruryaTanuu oOBbEKTa B T€YEHHE BPEMEHU [, ONACHBIX (aBapHIHBIX) CUTyallHil HE 3a(HK-
cupoBano. Haiitu BepositTHOCTh TOT0, uTO pu PBP I[1OO ucnons3oBanuck HoBbIE d5ieMeHTh 3UIT.

3apaua Ned. [Tpu skcrmyaranuu [10O BO3MOKHBI JIOXKHBIE CpaOaThIBaHUs MPUOOPOB Oe3-
ormacHocTH. JIo)kHbIE cpabaThiBaHUs O0YCJIOBIIEHBI MPEANochulKaMu ABYX TUnoB A u B. Bepost-
HOCTh BO3HHUKHOBEHHS TPeochuTkH Tua A paBHa 0,8, a mpenmnocsutku tuna B — 0,4. Tlo pe3yinb-

tataMm sKkcruryaranuu 1100 3adukcupoBaHo 0JHO JIOXKHOE cpabarpiBanue. HallTu BepoOsITHOCTh TO-
ro, 4TO JIO’KHOE cpabaTbiBanme nmpuoOopoB 6ezonacHocTu 10O cBsI3aHO C MPEATOCHUTKON THTIA A.

3agaya Ne 5. BapuaHTBI CTPYKTYpHBIX CXeM O€30MacHOCTH CHCTEMBl M IOKa3aTeld HX
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HaJIe)KHOCTH, TPEACTaBICHbI Ha puc. 5.1, Tabmn. 5.1.

Heob6xoaumo, 171 3aJaHHOTO BapyUaHTa CTPYKTYPHOU CXEMBbI: @) COCTaBUThH TAOIUILy UCTHH-
HOCTH COCTOSIHUH cucTeMbl; 0) ¢ momousio MAJI omucars ycnoBusi 6e30macHOro0 (pyHKIIMOHUPOBA-
HUSI CHCTEMBI; B) Ha OCHOBE TAOJUIIBI UCTUHHOCTU TOJIyYHTh aHATUTUYECKUE BBIPAKCHHS BEPOST-
HOCTHBIX (DYHKIIMI 0€30MacCHOTO COCTOSIHUS M COCTOSIHUS C TIPEIIIOCHUIKOIM K MPOMCIIECTBUIO; T') BBI-

YUCIIUTH BCPOATHOCTL HAXOXKIACHUA CUCTCMbI B COCTOSHUHA C HpeI[HOCBIJIKOfI K OporuCleCTBUIO, IMPU

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

A) B)
X1 |_ X1 X3

X3 X4 |_

XZ X2 X4

3a r.oLo T oTIeparuii
Puc. 5.1. BapuaHTbl CTPYKTYpHBIX CXe€M 0€30MaCHOCTH CHCTEMbI
A e{ai‘ I =1,N§ BBINOJHAEMBIX C LIEJIbIO PUBEICHUS CUCTEMBI B 33IaHHOE COCTOSIHUE, IOJIOXKE-

nue. Hapymenus Texnonoruu onepauuii 00CIyKMBaHHUS ¢ BEPOATHOCTBIO (,, MOIYT IPHMBECTH K
npouctiectBuio npu pyrakunonupoBanuu CTC. C uensio noBeimeHus kauectsa TOII ocymmecTBs-
€TCs ONEPALMOHHBIN KOHTPOIIb, P KOTOPOM € BEPOSTHOCThIO P BBIsBISIOTCS M ycTpaHsroTCs

NPENOCHIIKY K IPOUCLIECTBUAM, 00YCIIOBIEHHBIE KaK OIIMOOYHBIMU JICHCTBUSIMU HOMEPOB pacye-
TOB, TaK U HEKAYECTBEHHBIM BBINOJIHEHUEM (HapyIIEHHEM TEXHOJIOTHH) ONeparuil.

Tpebyercs, 1S 3a1aHHBIX UCXOAHBIX AaHHBIX (CM. Ta0x.): @) COCTaBUTh CLEHApUl HeKade-
CTBEHHOTrO BbINOJMHEHUs onepauuid TOII; 6) HallTH BEpOSITHOCT, BO3HUKHOBEHUS MPOMCILECTBUS
npu skcryarainuu CTC, B pe3ysbTaTe HEKauYeCTBEHHOTO BbINoMHEHUs ornepanuii TOII.

[Tpumep, hpopmMrpoBaHMs BapraHTa UCXOAHBIX JaHHBIX

No Ne KommuectBo omeparmii TOIT (n)
~ | BapuaHTa
N i 1 2 3 4 5 6 7 8 9 10
T-52 1 g | 005 | 005 | 005 | 0,03 | 001 | 002 | 004 | 0,09 | 0,02 | 0,02
1 | Bap. Nel
T.5.1 10,98 | 096 | 0,89 | 092 | 0,89 | 0,91 | 095 | 098 | 0,98 | 0,94
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Bap. Nel

Tabmua 5.1

Ne Tadnuua HCXOOHBIX JAaHHBIX
papaaATa 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
2 090 088 090 091 091 0,87 09 088 099 098 0,94 098 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
12 089 098 091 090 091 091 09 097 089 097 089 095 0.9
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 0.89 099 094 096 091 092 098 097 088 097 093 098  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 0.89 088 092 091 097 097 087 093 091 094 0.89 094 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
a7 n oo noxg N 0o n oo noaxg n Qo n o nan n g noaa n QT noxg n oo
Tabmmma 5.2
Ne TaOmuia HCXOMHBIX JTAHHEIX
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 mporuiecce sKCIuTyaTaliii oracHblii Mpou3BoAcTBeHHBIN 00bekT (OI10) Mo-
’KET HAXOJMUTHCS KaK B OE30I1aCHOM COCTOSIHUHU S, TaK U B COCTOSIHUHM C IOBBIIIEHHOH OMaCHOCTBIO
S, . o cTatucTu4ecKuM JaHHBIM YCTAHOBIIEHO, uTo npuMepHo 30 % Bpemenu OIIO Haxoauthcs B
coctosiHuU S, a 70 % BpeMeHHU B cocTOssHUM S, . be3onacHOCTh 00BbEKTa KOHTPOIUPYETCS ABYMS
CHCTEMaMHM, OCYIIECTBIISIFOIINX KOHTPOJIb 110 Pa3HbIM MHTErpajlbHBIM IapameTpaMm 0e30IacHOCTH.
JlOCTOBEPHOCTh CUCTEM KOHTpOJIA OrpaHudeHa. IIpu 3ToM 10CTOBEpHOCTh PE3yNbTaTOB KOHTPOJIS
nepBoil coctaisieT 98 %, a Bropoi cucteMsl — 92 %. B kKakol-TO MOMEHT BPEMEHH IOIYYEHO CO-
oOmieHue ot nepsoit cucremsl, uro OITO HaxoauTCs B 6€3011aCHOM COCTOSIHUH, @ OT BTOPOH CUCTe-

MBI, 4TO 00BEKT B COCTOSIHUH C ITOBBIIIEHHON OMACHOCTEHIO. HCO6XO,I[I/IMO OLICHUTB, YTO OIIO naxo-
JUTCA B 0€30I1aCHOM COCTOSIHHH.

3agaua Ne 8. Haiitu BepoaTHOCTH Oe30macHOi pabOThl HEBOCCTAHABIMBAEMON CHUCTEMBI B
teyenune 100 dacoB, cocTosIIIel U3 OJHOTO OCHOBHOTO M JIBYX HArpy>K€HHBIX PE3€pPBHBIX 3JIEMEH-
TOB. BepositHOCTh 6e30TKa3HOM paboThl anemenToB B TeueHue 100 gacoB paBna 0,8. Otkassl 3e-
MEHTOB HE3aBUCHMBI.

3agauya Ne 9. HeBoccTaHaBnuBaemas CUCTEMa COCTOMT M3 TPEX HJIEMEHTOB, HE3aBHCHMBbIE
OTKa3bl KOTOPBIX NMPHUBOIAT K aBapuu. DJIEMEHTbl UMEIOT OJIMHAKOBBIC HAJC)KHOCTHBIE XapaKTepH-
CTHKH, C BEPOATHOCTHIO OTKa3a B TeueHue oxHoro roga ¢, = 0,01. Heo6xoaumMo mocTpouTs CTpyK-
TYpHYIO CXeMy 0€30MacHOCTH M PAacCUMTaTh BEPOSTHOCTh aBapWU MPU IKCIUTyaTallMd CHUCTEMBI B

TCUYCHHUC roaa.

3agauya Ne 10. Haiiti BeposTHOCTH O€30MacHOI pabOTHI CUCTEMBI B TE€YEHHE OJTHOTO TOA U
cpeaHee BpeMs 0e301acHON pabOThl, COCTOSIEH U3 TPEX MOCIE0BATEIBHO COEAMHEHHBIX JJIEMEH-
TOB, pabOTalOMIMX 10 MEPBOro OTKa3a. VIHTEHCUBHOCTh OTKAa30B 3JEMEHTOB CTPYKTYPHOM CXEMBI

A, =107 1/4ac. Bpems HapaGOTKH JI0 OTKa3a MOAYMHSETCS SKCIOHEHIMATLHOMY 3aKOHY pacrpe-

JIEJICHUS.
3agaua Nell. bezonacrocts TOII 3aBHCHUT OT ABYX KOHTPOJIMPYEMBIX NapaMeTpoOB, KOTO-

pble SBISIOTCS MpU3HaKamu oracHocT - X, 1 X,. BbIxox mapamerpa 3a yCTaHOBJICHHBIC 3HaYe-
must (X, & X;') pacuenusaercs kak npennocsuika k npoucurectsuto (I111). Tpn HaxoxkIeHMH KOH-
TPONMpYEMBIX MapaMeTpoB B mpeaenax Hopmel (X, € XI', X, € X}), BepoATHOCTh aBapuy paBHa
- Qo - Ilpu HOpMe 3HaueHuit nepBoro napamerpa X, € X{' u ne Hopme Broporo X, & X;, Bepo-

sitHocTh aapun paBHa Qg . Coorserctsenno npu X, & Xi' n X, € X - BeposTHOCTb aBapuu

pasua - Q,,. Jlnst popmanmsauuy 3aaun npuHsTa caenyromas popma samucu. Nunekcst (i) mpu

24



Qij 3TO OyNeBbl MepeMeHHbIe, IPUHUMAIOIINE ABa 3HaYeHUs: 0 - IpU OTCYTCTBHH MPEANOCHUIOK K

IIPOUCLIECTBUIO, CBSI3aHHBIX C BBIXOJOM IMapaMeTpa 3a MpeAesbl HOPMBL, U | - B Apyrux ciydasx

(nanpumep, Q,, o3Hauaer BepositHOCTb aBapuu npu X, & X;' u X, € X3). Ilpu Bexoze oGoux

napamerpoB 3a mpezenst Hopusl, T.e. X, & X u X, ¢ X3, BepositHocTs aBapuu pasna - Q.

BeposTHOCTB BBIXO/1a TApaMETPOB X1 u X , 3 IIPEJIEIBl HOPMBL, py peanu3anuu TOII B Teuenue

BpEMCHU T , COOTBCTCTBCHHO paBHa u . ITapameTpsl H3MEHSIIOTCS HE3aBUCHUMO I oT
ToI x1 x2

apyra.

Tpebyercs oneHUTH BeposATHOCTH Oe3onacHoro BeimonHenus TIIL. Iloctpouts rpaduku 3a-

BHCHMOCTH BEPOSTHOCTH aBapHu OT mapameTpos (,;, u (,, .

BapuaHTbl HCXOIHBIX JTAaHHBIX, MPEACTABICHBI B Ta0I. 5.3.

Tabauua 5.3
YCJ'IOBHBIC BapI/IaHTBI HNCXOAHBIX JaHHBIX
o0osnate- 1 2 3 4 5 6 7 8 9 10
HHUA
] 0,056 | 0,073 | 0,011 | , 1oc | 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
4y 6 5 9 3 3 9 9 9 1 3
Q 0067 | 045 | 0,045 | 0,040 [ 0,049 | 0,013 | 0,006 | 0,051 | 0,006 | 0,019
0 4 ’ 8 5 6 5 1 4 0 9
Q 0539 | 0,451 | 0,256 | .. | 0,270 | 0,136 | 0,865 | 0,968 | 0,391 | 0,456
ul 4 3 5 ’ 1 7 8 1 5 9
Q 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
MPOJOIKEHHE TaONIUIIbI 5.3
YcnoBHEIE BapuaHTbI HCXOAHBIX TAHHBIX
06";;:%' 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
0 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
4. 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
0 7 1 6 9 1 9 1 0 2 8
Q 0,266 | 0,693 | 0,097 | 0,710 | 0,982 | 0,652 | 0,423 | 0,819 | 0,591 | 0,420
ul 1 1 9 6 1 3 3 5 9 2
Q 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
Q 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. CocrosiHue noteHuManbHo onacHoil onepauuu (II0O) koHTponHpyeTCS TpeMs
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napamerpamu GesomacHoctr - X, X,u X,. Beixox mo6oro u3 mapaMerpoB 3a yCTAHOBICHHBIC

snavenns (X; ¢ X['|1=1,3) sBasercs npeanocsuikoii k npoucmectsuio. [Ipu HaX0XKIEHUM KOH-

TponMpyeMbIx mapametpos B mpenenax Hopmsl (X, € X[, X, € X; n X, € X3), BeposTHOCTH

aBapuu pasua - Q. Ilpu He HOpMe 3HaYeHMIt 0AHOTO U3 mapameTpos (moboro) X; & X' u Hopme

pig

J ‘ J #1, BepositHocTb aBapuu papHa Q. COOTBETCTBEHHO IIPH He HOPME ABYX

octamprpx X; € X
moGbIx napameTpos u Hopme octambheix X, & X' [ X | & X} N X, € Xy (1# j#K) seposr-
nocth asapuu pasua - Q,, a npu ne nopme Tpex napamerpos X; & X' [ X, & X7 X, & Xi
(i # ]J#K) — BepostHocTs aBapun pasna Q,. BepostHocts He BBIXOAA napametpo X;, X,
X, 3a npezenst HOpMsL, 1py BoinonaseHnu 100 B TeyeHne BpeMeHH |, COOTBETCTBEHHO PaBHA

- Py Pyp ¥ Pys. HlapameTpsl HE3aBUCUMEI PYT OT Apyra.
Tpebyercs onenuts BeposTHOCTH Oe3omacHoro BemonHeHus I100. Iloctpouts rpaduxu
3aBUCUMOCTH BEPOSATHOCTH aBapuM OT mapamerpoB (,; u (,,. BapuanTel MCXOOHBIX JaHHBIX,

MIPEACTABJICHBI B Ta0M. 5.4.

Tabauua 5.4
YciaoBHBIE BapI/IaHTBI HUCXOJOHBIX JAHHBIX
obosmate- | 2 3 4 | 5 6 7 8 9 10
HUsA
pa | 0963|0833 | 0912 093 | ®3° | 0837 | 0966 | 0898 | 0,984 | *3°
5
0., 0,986 | 0915 | 0969 | 5% | *2° | 0,909 | 0,919 | 0959 | 0,931 | 72
P | 0906 | 0926 | 0886 | *° | 7% | 0961 | 0954 | 0,936 | 0941 |
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 0o | 9
0,030 | 0,051 | 0,056 | 0,06 | 0,07 0,05
Q y ) 2201 0951 097 1 0037 | 0,068 | 0061 | 0015 | F
Q, 0476 | 0191 | 0136 | *Z7 | %27 | 0230 | 0270 | 0121 | 0,368 | 75
0,753 | 0,801 | 0,65 | 0,74 | 0,729 | 0,655 | 0,816 0,74
Q% 0.777 1 7 | 8 | 6 | 5 9 6 |08

MPOJOJKEHHE TabIuIel 5.4

YcnoBubie BapI/IaHTLI HNCXOJHBIX JaHHBIX

obosate- | 44 12 13 14 15 16 17 18 19 20
HUA
P 0,917 | 0,907 | 0,901 | 0,876 | 0,941 | 0,909 | 0,962 | 0,961 | 0,874 | 0,926
P, 0,973 | 0,899 | 0,952 | 0,867 | 0,921 | 0,924 | 0,910 | 0,961 | 0,980 | 0,931
P 09 | 091 | 092 | 0,89 | 0,99 | 095 | 097 | 0,96 | 0,88 | 0,96
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0,002 | 0,040 | 0,001 0,008 | 0,001 | 0,001 0,007 | 0,001
Qo 7 11 | e |09 | (005 |
0,066 | 0,093 | 0,087 | 0,010 | 0,082 | 0,052 | 0,023 | 0,019
Qs 1 | 1 | 9 | 6 | 1 | 3 | 3 | 5 |009]002
Q, | 0197|0165 | 0167 | 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. PaccmaTpuBaroTcsi 1Ba BapuaHTa MPOCKTUPYEMOW CHUCTEMBI dHEPTrOCHa0Xe-
HUA 00BeKTa. BeposTHOCTH aBapuu 1S mepBoro BapuanTa coctapiser Q1 = 107 1/rox, BToporo —
Q2= 10 1/ron. Bo3sMoxHsIii ymep6 B cydae aBapuu nepsoit COC cocTaBiseT 2 MIH. P., @ BTOPOil
— 100 mmH. p. Tpebyercs onpenenuts. Kaxoit Bapuant COC nmpeaArnoyTUTEIbHEE ¢ TOYKHA 3PCHHS
0e3omacHOCTH?

3apaua Nel4. [ToTeHIManbHO ONMACHBINM OOBEKT PACIIOIOKEH B 30HE BO3MOYKHOTO 3aTOILIE-
Hus (HaBogHeHus): Cutyanus Hi — moaromienue tepputopuit 6yaer; Cutyanus Ho — moarorienue
TeppuTopuii He OyneT. BeposiTHOCTHOE pacipesiesieHne BO3MOXKHBIX CUTyaruii u3BectHo: P1 (Hi) =
0,3; P2 (H2) = 0,7. TIpocTpaHCTBO pellicHUH 3aaHO JBYyMs ajJbTePHATHBHBIMU BapraHTamu: Ui —
cTpouth; U2 — HE CTPOUTD.

HeobOxomuMmo, ¢ yaerom mokazateneld pyHKIuU moTeps (pHUcKa), MPeICTaBICHHONH B TaOJI.
5.5, 000CHOBATh peIIeHUE, CBSI3aHHOE C IEJIECO00Pa3HOCTRI0 CTPOUTEIILCTBA 3ATUTHBIX COOPYIKE-
HUM OT HABOJHEHUA.

Tabmuma 5.5
dyuHKIUA moreps (y.e.)
Hi H>
U; 0
U, 2 0

3apauya NelS. [[ns noseimenust 6e3onacHoctd CTC nmpuMeHEHO CTPYKTYpPHOE pe3epBUPO-
BaHME B COOTBETCTBUH C pUC. 5.2.

B e S

5

Puc. 5.2. CtpykrypHas cxema 0e30IacHOCTH CI0KHON CUCTEMBI

g iy e T g o aaans Dairameimit s aaiin virig Cierasia o evnes  TEH O€30MAC-

HOCTH CHCTEMBI, TIPH CIEAYIOMHUX MOKA3aTeNsIX O€30TKa3HOCTH CTPYKTYPHBIX DJIEMEHTOB:
P, =0,921; P, =0,932; P, =0,96; P, =0,951; P, =0,952.

3agauya Nel6. B cepuu n3 10 KOHTPOJIBHBIX (MHCHEKIIMOHHBIX) IPOBEPOK OOBEKTA MOITyUe-
Ha BBHIOOpKA CITy4aifHbIX 3HAUYCHUH apaMeTpoB O€30MacHOCTH

X, ={x,;} = {62;57;64;60;53;61;51;65;58;54};
Xy, ={X;;}= {0,87; 0,87; 0,91; 0,94; 0,98; 0,93; 0,93; 0,97; 0,91; 0,87}.
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BapuaHThl HCXOHBIX TaHHBIX, IPEACTaBICHbI B Tab. 5.6.

Tabnuua 5.6
Ne YcioBHbIE Bribopxa ciryuaiinbix 3uaueHuii mapamerpos Gesonacuoctu {X;;}
BapHaHTa | 0003HauEHUs 1 2 3 4 5 6 7 g 9 10
1 X, 62 57 64 60 53 61 51 65 58 94
X, 3,1 2,7 0,5 0,35 2,9 4,2 2,2 51 1,3 4,5
5 X, 67 55 58 45 49 63 61 54 60 59
X, 0,53 0,45 0,29 0,66 0,37 0,67 0,58 0,61 0,39 0,46
3 X, 95 99 87 96 87 97 94 93 89 86
X, 0,98 0,90 0,95 0,92 0,91 0,89 0,97 0,93 0,94 0,88
X, 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
5 X, 0,3776 | 0,0991 | 0,0136 | 0,3271 | 0,6784 | 0,8330 | 0,4790 | 0,5821 | 0,4168 | 0,1805
X, 0,93 0,86 0,77 0,84 0,81 0,92 0,93 0,99 0,91 0,96

Ipeanonaraercs, uro CB X 1 MMEET PaBHOMEPHOE PACNPECIEHUE C HEM3BECTHBIMH TPAHU-
namu X € R[A; B], a X2 - HOpMaJbHOE pacnpezeneHre. Heo0XoauMo oLeHUTh mapameTpsl pac-

npenenenust CB Xl u Xz-

3agaya Nel7. [Ipu peMOHTHO-BOCCTaHOBMTEIbHBIX pabOTaxX HMCHOJIb3YIOTCS KOMILJIEKTYIO-
1K€ 3JIEMEHTHI (y3J1bl), HOCTYNAIOIIME OT TPEX MOCTABLIMKOB B cienyromeid nponopuuu: 50% ot
nepsoro, 27% ot Broporo u 23% otT TpeThero. YacTb MOCTaBISIEMBIX 3JIEMEHTOB MOI'YT UMETh
ornacHble 1e(eKThl. BeposTHOCTb MOCTaBKH Je(PEKTHBIX 3JIEMEHTOB OT nepBoro nocrasiuka — 0,01,
Broporo — 0,05 u or tperbero — 0,075. YcrpaneHHe HEUCIIPAaBHOCTU MPOBOIUTCS IIyTEM 3aMEHBI
OTKa3aBIIero 3emeHTa. [lociie 3aMeHbl IPOBOAUTCS KOHTPOJIb TEXHUYECKOTO COCTOSIHUS CUCTEMBI.

Omnpenenuts BEPOATHOCTh YCTPAHEHUsI HEUCIIPABHOCTH TIPU MEPBOi XKE 3aMEHE OTKa3aBIlle-
I'0 3JIEMEHTA, €CIIM KOMIUIEKTYIOIIME SIEMEHTHI BBIOMPAIOTCS TPOU3BOJIBHBIM 00pa3oM.

3anaya Nel8. Ha npennpusrun, umeercs 100 pabounx mect (IIOCTOB, CTAHKOB U T.I1.), Cpe-
JI1 KOTOPBIX 0K0JI0 15% He cOOTBETCTBYIOT TpeOOBaHUAM Oe3onacHOCTH. [{1s mpoBepKH ycaoBUM
TpyJa, IPOU3BOJIBHBIM 00pa3oM BbIOpaHbl 10 pabounx mecT.

HeO6XOI[I/IMO IMMOCTPOUTH 3aKOH paCIIpCACICHUA BEPOATHOCTU P(X = k) TOT'0, YTO B BBI-

6opky monaayT poBHo K paGounx mect (PM) ¢ HapymieHnsMu TpeboBanumii 6ezonacuoctr. Haiitu
MaTeMaTHUYeCKOe OXKHUAaHUEe U AuciepcHio uncia PM He cooTBeTCTByIOMUX TpeboBaHus Oe3omac-
HocTu. Haiitu npousBoasiIyto GyHKIINIO U C €€ MOMOIIBI0 BHOBb OIICHUTh MAaTEMAaTUYECKOE 0XKHU-
JIaHue U qucrepcuio yrcia onacHeix PM. Ckoibko HE0OX0IMMO MPOBEPUTH PAOOUUX MECT, UTOOBI
¢ BeposTHOCTHIO 0,95 yOenutbes B TOM, 4TO KomuecTBo PM, He oTBevaronumx TpeboBanus 0e3-
OTIACHOCTH HE MIPEBBICUT JIBYX (TPEX) MecT.

3agaua Nel9. B maptuu u3 160 anemeHTOB, 0K0JI0 17% DII€MEHTOB UMEIOT OMacHbIe nedek-
ThI. J[71s1 IpOBepKHM KauecTBa MapTUHU, TPOU3BOIBLHBIM 00pa3oM BeIOpaHbl 15 oOpasios. Heo6xoau-

MO IMOCTPOUTH 3aKOH paclpCACICHUA BEPOATHOCTH P(X = k) TOTO, YTO B BLI60pKy nomnagyT poB-

Ho K ne(eKTHBIX (OMacHBIX) 7eMeHTOB. OLIEHUTh MaTEMAaTHIECKOE OKUIAHUE U TUCIIEPCHIO YHC-
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7a neeKTHBIX 3eMeHToB. HallTi mpou3BoasInyto ()yHKIHIO U C €€ TIOMOIIbI0 BHOBb OLIEHUTh Ma-
TEMaTUYEeCKOE OKUIaHUE U AUCIIEPCUIO YKcia 1e(eKTHBIX 3J1eMeHTOB. CKOIBKO HE0OXOAUMO Tpo-
BEPUTH AIIEMEHTOB, 4TOOBI ¢ BepOsATHOCTHIO 0,95 BhIABUTH He MeHee 10% AeeKTHBIX 3IeMEHTOB
(HampuMep, He OTBEYAIOIIUX TpeOoBaHUs OE30MaCHOCTH).

3agaua Ne2(. J{ns OleHKH TEXHUYECKOTO COCTOSHUS O0BEKTa, MIPOBOASITCS U3MEPEHUS He-
KOTOPOH (PM3UUECKOi BeMUUMHBI (IIPU3HAKA OMACHOCTH). BeposaTHOCTH TOr0, YTO MPU OJTHOM H3MeE-
penun OyzAer JormymieHa ommOKa, MPeBbIMAIOIIas 3aJaHHyI0 TOYHOCTh, paBHa 0,4. IIpousBeneHs
TPU HE3aBUCUMBIX M3MepeHus. HaillTu BEpOSITHOCTH TOTrO, YTO TOJIBKO B OJAHOM (ZIBYX) U3 HHUX J1O-
NyIIeHHas OMIMOKa MPEBBICUT 33/1aHHYIO0 TOYHOCTb.

3agaya Ne2l. Ilpu oneHKe TEXHHMYECKOTO COCTOSIHUS 00BEKTa, H3MEPEHHE HEKOTOpOou (u-
3UYECKOM BEJIMYMHBI, KaK IPU3HAKa OIMACHOCTH, IPOU3BOJUTCS TPEMS HE3aBUCUMBIMU CPEACTBAMHU
u3MepeHussMu (mpudopamu). BeposiTHOCTh OMIMOKK MPH M3MEPEHUH MPHU3HAKA OMACHOCTH MEPBHIM
cpenctBoM usMmepenus pasHa 0,1. [[i1st BTOpOro u TpeTbero cpeACTBOM U3MEPEHUS 3TA BEPOSITHOCTh
cootBeTcTBeHHO paBHa 0,15 u 0,2. [IpousBeneHsl Tpu He3aBUCUMBIX M3MepeHUs. HailiTu BeposT-
HOCTh TOTO, YTO NPU OJHOKPATHOM H3MEPEHHH, XOTS OBl OJHHM CpEICTBOM, OyIeT JOMyIIeHa
omuoKa.

3agauya Ne22. CinydaliHbIi IpOLIECC CMEHBI COCTOSIHUM CIIOKHOW CHCTEMBI SIBJISIETCS Map-
KOBCKMM. B0O3MOKHBIE BapuaHTHI pa3MeueHHOro rpada COCTOSIHUN CHCTEMBI B MPOLIECCE IKCILTya-
Taluu, UMEIOT CJIEYIOIINM B!

Aog Koo

9)
HeoOxoaumo, as1st 3aiaHHOTO BapuaHTta rpada coctosHuid (CM. D) 5.3), 3amucarh MaTpuILy
unTencuBHocteit  Puc. 5.3. BapuaHnTbl rpag)oB COCTOSHUN CUCTEMBI 1 HECTALMOHAPHOTO

¥ CTAallMOHAPHOTO PEXKUMOB (DyHKIIMOHMpPOBaHus. B HauanbHbiii MoMeHT Bpemenn (1 = 0) cucrema

HAXOJMJIACh B COCTOSHUH Sy .

BerancnuTh cTarmoHapHbIe BEPOSITHOCTH COCTOSTHUIM CUCTEMBI C YY€TOM HCXOHBIX JaHHBIX
(cM. HOMep BapuaHTa), MPEJCTABICHHBIX B Ta0J. 5.7 HMHTEHCUBHOCTEH Mepexo/10B (0TKa30B U BOC-
CTAHOBJICHHIA).

Tabnuua 5.7
TaOnuia MCXOIHBIX JAHHBIX (BapHaHT rpada coCTOSTHUM — A)
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Homep MHTEHCUBHOCTH NTEPEXOI0B
BapuaHTa Aoy Ao H20
1 5,2-107° 35-10°° 0,042
2 39-10°° 2,63-10°° 0,053
3 2,6-107° 1,75-1073 0,063
4 39-10°° 8,75-10™* 0,074
5 1,3-1073 7.107 0,084
Tabnuiia NICXOTHBIX JaHHBIX (BapuaHT rpada cocTosiHuii — B)
HOMep uaTencuBHoctu IEPEX00B
BapuaHTa Aos Ao oo
1 52-107 35-107° 4,7-107°
2 39-107° 2,63-107° 53-107*
3 2,6-107° 1,75-10°° 6,2-10~*
4 39-10°° 8,75-10™* 4,2-10°*
5 1,3-107° 7-10* 0,2-107
Tabnuna ucXoIHbIX JaHHBIX (BapuaHT rpada cocrosiHuii — C)
Howmep HMHTEHCUBHOCTH NTEPEXOI0B
Bapuanta Aoy A Ao H20
1 52.10° | 35-10°° 47-107° 0,042
2 39-10° | 263.10° | 53.10* 0,053
3 2,6-10° | 1,75-10° | 6,2.107* 0,063
4 39-10° | 875.10* | 4,2-10™ 0,074
5 1,3-10°° 7-107 0,2-10°° 0,084

Tabmuia MCXOAHBIX AaHHBIX (BapHuaHT rpada coctosiauii — D)

HOMep HNuTencnBHOCTH INepexoa0B
BapHaHTa Loy Lo2 Hio H2o
1 52.107° 35-107° 0,028 0,042
2 39.10°° 2.63-10°° 0,035 0,053
3 2.6-107° 1,75-10°° 0,042 0,063
4 39-10°° 8,75-107* 0,035 0,074
5 13-10°° 7.10* 0,049 0,084

3agaua Ne23. TpeOyeTcss MpOBECTH aHAINU3 XapaKTEPUCTUK O€30MacHOCTU M HAJCKHOCTH

CJIO’KHOM CHUCTEMBI C IByMsI TUIIAMH OTKa30B, Tpad COCTOSTHUI KOTOpoit nuMeeT BUJ (puc. 5.4):
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Ompenen PI/I(E. 54. lipa(b COCTOAHUH CHCTEMBI

)TKa3, a TaKKe CpCa-
HHUC BPEMCHA HaXOXACHUSA CHUCTCMbI B Hepa6OTOCHOCO6HOM OITaCHOM H 0€30IacHOM COCTOsAHUAX,

IIpHu yCJIIOBUH, YTO B COCTOAHUMU: SO - CUCTCMa pa60Tocnoco6Ha, B 0€30I1aCHOM COCTOsIHHH, Sl_ CH-

CTEéMa Hepa60Tocnoco6Ha, HO B 0€30ImacHOM COCTOsIHHUMH, 82 - CUCTCMa Hepa60Tocnoco6Ha, B OI11acC-

HOM COCTOSIHHH.
NuTtencuBHOCTEH NIepexo10B (0TKa30B U BOCCTAHOBJICHUH ), IJIs 3aJaHHOTO BapyaHTa, Mpe/-
CTaBJICHBI B TAOJIMIIC UCXOTHBIX JIAHHBIX.

Ta6JH/IIIa HUCXOOHBIX JaHHBIX

HOMep HNuTencuBHOCTH Iepexoa0B
BapHaHTa Aoy Aoy Hio H2o
1 52.107° 35-107° 0,028 0,042
2 3,9-107° 263-1073 0,035 0,053
3 2.6-107° 1,75-107° 0,042 0,063
4 39.107° 8,75-107* 0,035 0,074
5 13-10°° 7.107% 0,049 0,084

[TocTpouTh rpaduku BEpOATHOCTENH COCTOSIHUI CUCTEMBI, TIPH YCIIOBUU, YTO B HAYAJIbHBIN

MOMCHT BPEMCHH CUCTEMA HAXOJUJIACh B UCIIPABHOM COCTOSAHHHU.

3agaua Ne24. HeobOxonnmo, 00OCHOBAaTH ONTHMAlbHBIA BapUaHT OpPraHU3ALMOHHO-
texHuueckux meponpuaruil (OTM), HanpaBiIeHHBIX HA yJIydlleHHE MOKa3aTesned 0e30MacHOCTH U

HAJIC)KHOCTH CUCTEMbI, KOTOPBIH 00ECIICUNT MUHUMYM CYMMAapHBIX 3aTpaT, CBA3aHHBIX KaK C pac-
XOJaMH II0 MOJEPHH3AIMH CHCTeMBI U opranusauu PBP B nponecce skcrtyarauun (T, =8760
4.), TaK W JIMKBUJAIMCH TIOCIECTBHUI aBapuii U 0TKa30B. B mporiecce dKCIuTyaTallud CUCTEMa MO-
JKeT HAXOAUTBCS B TpeX COCTOSHMAX (puc. 5.5): Sy - cucrema paGoTocnoco0Ha, B Ge30MacHOM Co-
CTOSIHUUY, Sl- cucteMa HepaboTOoCOCOOHa, HO B 0€30MMaCHOM COCTOSIHUH; 82 - cucreMa HepaboTo-

coco0OHa, B OITACHOM COCTOSIHHUH.
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CTOMMOCTHBIE XapaKTEPUCTHKU U SKCILTyaTallAOHHbIE TIOKA3aTEIN CHCTEMBI, IIPECTABICHBI
B TaONMIlE HCXOAHBIX JIAHHBIX, IJI€ B YMCIIMTENE YKa3aHbl 3HAUEHHs MOKasaTeneil, B 3HaMeHarene -
CTOMMOCTb MEPOTPHUATHIA 110 MX 0OecreueHu o (IIaTa 3a ylydIieHne nokasaTesiei), a BEpXHUiA MH-
nexc K=1,...,5 o6031auaeT HOMep BapuaHTa pelIeHus.

Ta6J11/1ua HNCXOAHBIX JAHHBIX
CTOMMOCTHEIE U OKCILTYyaTallMOHHBIC ITOKA3aTCJIM BAPUAHTOB MOJACPHU3all1

Howmep TexXHUYEeCKOM CHCTEMBI Cucremsl 3KcIITyaTauu
ganl\Ian?Ea) klgl/clgl %'Bz/ng Hll(o/cll(o Hgo/clz(o
1 52-102/54,6 | 35-102/94,0 0,028/ 93 0,042/1286
2 39-103/109,2 | 2,625-103/281,9 | 0,035/186 | 0,053/ 2571
3 2,6-107°%/382,2 | 1,75-10°/751,7 | 0042/279 | 0,063/ 3857
4 39-103/109,2 | 875-107/1200 | 0,035/186 | 0,074/6428
5 13-10°/819,0 | 7.10%/2700 | 0,049/1000 | 0,084/1700

I/ISBCCTHO, 4TO CUCTEMa HCIPECPBIBHOT'O ILCP'ICTBHH, a CpCOAHHC 3aTpaThl 3a HAXOXKIACHUC CH-

CTCMBI B Hepa60TOCHOCO6HLIX COCTOsAAHUAX Sl u SZ’ B TCYCHHUC OAHOIo 4aca, COCTaBJIACT

C,;;=15y.e. u C,, =378 y.e., coorBercTBeHHO. BBIGOD CTpAaTErNN MPOBOAUTH C YUETOM CUTYa-

OHMOHHBIX 0COOEHHOCTEMH: a) oe3 OI‘paHI/ILICHI/Iﬁ Ha ITOKa3aTelIn 0e30IacHOCTH U HaAgCKHOCTH CUCTC-

MbI; 6) IPM 3a/aHHBIX TI0Ka3aTeNsx Ge3onacHocTu cuctembl Pgl > 0,991,

3agaua Ne2S. Ha npeanpustun ucnons3yrorcss N ogHotunHeix crankos ¢ UIIY. B npomnec-
ce (DyHKIMOHUPOBAHMs CTAaHKOB BO3HUKAIOT OTKa3bl. IHTEHCMBHOCTh MPOCTEUIIEr0 MOTOKA OTKa-
30B paBHa A . OTKa3aBHIIMI CTaHOK OTKJIIOYAETCSA M OKHMJAET Hadajga PpEMOHTAa. BpeMs oxupaHus
Hayajla peMOHTa OTKa3aBILEro CTaHKAa, PACIPEEICHO IO MOKa3aTeIbHOMY 3aKOHY C IapaMeTpoM
(. Bpems peMOHTa OTKa3aBIIETO CTAHKA, PACIPEACIICHO IO MOKA3aTeIbHOMY 3aKOHY C IapaMeT-
pom U.

B mporecce skcrutyaTtaliui CTaHOK MOXKET HaXOAUTHCS B TPEX COCTOSIHUAX (CM. rpad cocTo-

HHHfI)Z SO - CTAHOK HUCIIPABCH; Sl- CTAHOK OKHJACT PEMOHTA, SZ - CTAHOK PEMOHTHUPYCTCA. Pazme-

YeHHBbIN Tpad COCTOSIHUI CTaHKAa UMEET BUJL:

Puc. 5.6. I'pad cocTossHUI CHCTEMBI
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HeoOxomuMo ompenenuTs: a) BEPOSTHOCTH cocTOsSHUN cranka ¢ UIIY, ecnu B HaYalbHBIH
MOMEHT CTaHOK ObLI HCIpaBeH; 0) MaTeMaTH4YeCKOe OKUAAHUE YHCIa CTAaHKOB, OXKUIAIOLINX pe-
MOHTA M HAXOJALINXCS B PEMOHTE; B) CpPEIHEE BPEMs OXKHIaHUSI PEMOHTA U yCTPaHEHHsI OTKa3a.

BapuaHThl HCXOAHBIX JAHHBIX OTPAXKEHBI B TA0INIIE MHTEHCUBHOCTEH Mepexo10B (CM. TalJI.

5.8).
Tabmuma 5.8
Tabymira UCXOMHBIX TAHHBIX (BapHaHT rpada cocTossHuil — B)
Howmep VHTEeHCHBHOCTH 1TEPEX0/I0B
BapHaHTa A ) H
1 52-107 35-107 4,7-107°
2 39-107* 2,63-107 53-107°
3 2,6-107 1,75-107 6,210
4 39-10°° 8,75-107 4,2-107
5 1,3-10 7-1072 0,2-107

3agaua Ne26. CtpykTypHas cxema CHCTeMbl UMeeT BuJ (puc. 5.7):

— X
= X3 Xs | -
1
— X7 X10
— X
X |
2 XS _T Xll |
Xs —

Puc. 5.7. CtpykTypHas cxemMa CJIIO)KHOU CUCTEMBI
Beposarnoctu P; = P(X;) 0e30TKa3HOM padOTHI €€ DIIEMEHTOB (B HEKOTOPLIN (PUKCUPOBAH-

HbIII MOMEHT BpeMeHI/I) IIPpUBCCHLI B Ta6n1/1ue HNCXOOHBIX TaHHBIX.

Tabmuna 5.8
NQ HOKa3aTeHI/I 6e30TKa3HOCTI/I 3JICMCHTOB CUCTCMBbI pl = p(XI)

Bapuanta |- p, P, P3 Pa Ps Ps P7 Ps | Py | Po | Pus
1 0,93 0,89 0,88 091 | 099 | 094 | 0,87 | 0,91 | 0,97 | 0,97 | 0,90
2 0,98 0,92 0,88 089 | 097 | 0,89 | 0,94 | 095 | 0,97 | 0,91 | 0,95
3 0,89 0,90 0,93 0,89 | 099 | 0,97 | 0,99 | 0,88 | 0,89 | 0,87 | 0,98
4 0,89 0,89 0,97 089 | 093 | 0,99 | 0,95 | 0,93 | 0,99 | 0,90 | 0,98
5 0,93 0,96 0,95 093 | 096 | 095 | 0,90 | 0,95 | 0,98 | 0,89 | 0,87
6 0,99 0,88 0,98 088 | 098 | 0,87 | 0,98 | 0,89 | 0,92 | 0,92 | 0,97
7 0,90 0,96 0,90 097 | 0,92 | 094 | 098 | 0,96 | 0,93 | 0,95 | 0,94
8 0,94 0,92 0,89 09 | 090 | 096 | 091 | 094 | 0,95 | 0,89 | 0,93
9 0,94 0,98 0,95 098 | 099 | 0,97 | 0,95 | 0,88 | 0,96 | 0,92 | 0,92
10 0,87 0,90 0,97 092 | 093 | 0,97 | 0,87 | 0,92 | 0,89 | 0,87 | 0,91

HGO6XO)II/IMO C YY€TOM HCXOJHBIX HAHHBIX, JJIA 3aaHHOT'O Ne BapuaHTa, BEIYHUCIIUTE BEPO-
ATHOCTh OTKa3a CHCTCMBbI QC . OHpe)IeJ'II/ITB MHHHMAJIBHO HGO6XO}II/IMBIe Tpe60BaHI/I$I K ITOKasare-
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JISIM HaJISKHOCTH 3JIEMEHTOB (IIPH YCIIOBHM UX MJIEHTHUYHOCTH) /Ui oOecrieueHus rmokasareneii 06es-

otkasHocTu cuctembl He menee: P;T >0,9915 u P,? >0,9985 .

3agaua Ne27. CrpyKkTypHas cxema CUCTEMbI, OTKa3bl KOTOPOW MPUBOMSIT K aBapuu, Impe-
craBieHa Ha puc. 5.8. TpeGyercs ouenutsh BepostHocth P(S) GesomacHoit pa6oTsl cucTemsl, npu

YCIIOBUH, YTO BEPOSTHOCTU OE30TKAa3HOM pabOThl €€ 3JIeMEHTOB (B HEKOTOPBIM (PUKCHUPOBAHHBIM
MOMEHT BPEMEHH) UMEIOT 3HaueHusl, MpuBeJeHHbIE B Ta0I. 5.9. CpaBHUTH MONTYUYECHHbIE PE3yNbTa-

OO ®-
_@é@@_

Puc. 5.8. Cucrema co CTpyKTypoi CXEMOU THUIIA «IECTHULIA»

TBI.

as5.9
Ne JlaHHbIC 0 HAICKHOCTHBIX MTOKA3aTEsX 2JIEMEHTOB |
cucteMel | p(x;) | P(Xy) | P(X3) | P(X4) | P(Xs) | P(Xg) | 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

3agaua Ne28. CrpykTypHas cxema CUCTEMbI, OTKa3 KOTOPOM NMPUBOIUT K aBapuu, Ipei-
craBieHa Ha puc. 5.9. TpeGyercs ouenutsh BepostHocTh P(S) GesomacHoil pa6oTsl cucTeMsl, HpH
YCIIOBUH, YTO BEPOATHOCTH 0€30TKa3HOW pabOThl 3J€MEHTOB (B HEKOTOPBIM (PMKCUPOBAHHBIA MO-

MeHT Bpemenn) pasHel P; =P =0,934.

—x) : &) ‘ &
———( Zs
Puc. 5.9. Cucrema co CTpyKTypoOil CXEMOI TUIIA «JIECTHULIA»
rncuvXLVAMMU, NCXUUA N3 KPUICPUA MMHMMYMd CyMMdApPHbIX 3dlpdl, OLIPCACIINTD OlITUMaIb-

HbIE 3HAYCHHUsS TMoKa3zarelel O€30TKAa3HOCTU DJIEMEHTOB CTPYKTYPHOM CXEMBI TPYIIIBI

XA C{Xi‘ 1=1,2,457,8} u Xg C{Xi‘ I = 3,6}, npu ycnoBun, uto (yHKIMM 3aTpaT, CBS-

3aHHBIX C BBIIOJIHEHHEM paboT Mo uX o0ecnedeHuto (MOJAEpHHU3AIMH) UMEIOT BUJ:

Op Opg-

CA(p) =Cyae™P; Cg(p) =Cyge”® P e Coa: Cog, O, Op - curyaunonssie kodddu-

[IMEHTHI, YIUTHIBAIOIINE TIEPBOHAYATEHYIO CTOMMOCTD M CJIO)KHOCTH BBITTOTHSIEMBIX PadoT.
[Ipornosupyemsiii ymiep0, 3atpaTsl (y.e.) M CHUTyallMOHHBIE KOY(PPHUIIMEHTHI CIOKHOCTH,

CBSI3aHHBIE C BBIIIOJIHEHUEM paboT, MpecTaBiieHbl B Ta01.5.10.

Tabmmma 5.10
Howmep CuTyalMoOHHBIE TIOKA3aTeI CTOMMOCTHBIX 3aTpaT
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BapHaHTa Cy Coa Cos oLy Oy AC
1 3990 17 30,6 34 3,7 50
2 9895 17 30,6 34 37 170
3 29895 27 10,6 3,7 34 50
4 8395 7 26,7 3,7 3,4 170

MakcuMabHO JO0IMYCTUMBIC U3MCHCHHA IoKa3arejeu HaaCKHOCTHU, OJHOBPEMEHHO KaCaroT-

CsI BCEX JIEMEHTOB CHCTEMBI, X HAXOAATCA B IIPeiesiax <0,9999.
p max

3apaua Ne29. MocTukoBasi CTpyKTypHasi cxema cucteMbl (puc. 5.10) cocTout u3 uaeHTH4-
HBIX JJIEMEHTOB, KaXIBIH M3 KOTOPBIX XapaKTePU3YeTCS BEPOATHOCTHIO O€30TKa3HOW pPabOTHI

P; =0,9. Otkas cucrems! npuBouT K aBapuu, yiepo ot KOTopoit onenusaercs B 53791 (y.e.).

Tpebyercs HAUTH BEPOATHOCTH OE30TKA3HOM PaOOTHI CUCTEMBI U PUCK MPH BO3HUKHOBEHUH

aBapuu, Ipu yCJIOBHUH, YTO OTKA3bI 3JICMCHTOB HC3aBUCHUMBIL.

Puc. 5.10. Cucrema ¢ MOCTHKOBOH (CETEBOM) CTPYKTYPHOM CXEMOM

DA/ ATIA J\ZJIV. JJ(LPIL(LHLDI \/Ll_}_)’l\lyl_lﬂDlA VAVIVL VJIVU/MIIDIA VYIVIVIVL Y1 YIA llul\a\)(«LLUJII/I Haﬂe)KHO_

CTH, MpeJCTaBieHbl Ha puc. 5.11 u B Tabimuie UCXOAHBIX AaHHBIX (cM. Tabi. 5.8). Heobxoaumo, ¢

YUeTOM 3aIIaHHOI7I CprKTypHOﬁ CXCMbI U BapHUaHTa UCXOJHBIX HJAHHBIX, BBIYUCIIUTL BCPOATHOCTDH

OTKa3a CUCTCMbI QC . OHpG[[GJII/ITI) CTPYKTYPHYIO 3HAYUMOCTDH OTACIbHBIX 3JICMCHTOB.
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Tabmuma 5.11

No Iloka3aTenu HaAEKHOCTH 3JIEMEHTOB CUCTEMbI P; = p(Xi)

Bapu-

anrta | P1 P, Ps P4 Ps Ps P7 Ps Pg | Po | Pux | Pisna
1 09 | 09 | 094 | 0,97 | 0,99 | 0,98 | 0,93 | 0,95 | 0,89 | 0,91 | 0,95 | 0,87
2 09% | 093 | 0,88 | 091 | 0,89 | 0,93 | 0,99 | 0,88 | 0,93 | 0,93 | 0,92 | 0,94
3 09% | 092 | 099 | 0,94 | 0,88 | 0,88 | 0,97 | 0,91 | 0,92 | 0,90 | 0,94 | 0,94
4 0,89 | 09 (089 | 089|094 |09 | 092|097 |09 | 091 | 091 | 0,97
5 091 | 09 | 094 | 0,98 | 0,87 | 0,93 | 0,90 | 0,87 | 0,96 | 0,96 | 0,95 | 0,95
6 094 | 093 |09 | 093|089 | 09 | 09 | 0,9 | 0,9 | 0,95 | 0,94 | 0,88
7 097 | 09 | 094 | 091088 099 | 099 | 098 | 093 | 091 | 0,93 | 0,87
8 091 094 (097 |09 | 091|091 094 | 091 |09 | 0,9 | 093 | 0,91
9 09 | 0,9 | 0,96 | 0,95 | 0,94 | 0,97 | 0,97 | 0,88 | 0,91 | 0,95 | 0,93 | 0,91
10 091 | 093 | 094 | 091 | 0,96 | 0,94 | 0,94 | 0,99 | 0,88 | 0,89 | 0,96 | 0,98
11 0,9 | 094 | 091 | 0,87 | 0,97 | 0,98 | 0,96 | 0,93 | 0,89 | 0,94 | 0,89 | 0,90
12 09 | 094 | 0,87 | 093 | 0,96 | 091 | 0,94 | 0,94 | 0,94 | 0,97 | 0,96 | 0,97
13 092 087 | 098 | 092 | 0,90 | 0,87 | 0,98 | 0,92 | 0,98 | 0,98 | 0,95 | 0,97
14 0,88 | 092 | 091 | 0,96 | 0,96 | 0,98 | 0,99 | 0,95 | 0,89 | 0,92 | 0,91 | 0,91
15 093 |09 | 088 | 097 | 0,97 | 0,97 | 0,98 | 0,95 | 0,89 | 0,90 | 0,93 | 0,94
16 0,89 092 (093 |09 | 091|088 | 091|092 | 092|092 | 0,88 | 091
17 09 | 092 | 0,97 | 0,91 | 0,95 | 0,97 | 0,94 | 0,94 | 0,90 | 0,98 | 0,99 | 0,93
18 09 |091 (091|094 | 099 | 09 | 089 | 091|099 | 09 | 0,88 | 0,97
19 0,89 | 098 | 0,96 | 0,97 | 0,91 | 0,96 | 0,96 | 0,89 | 0,90 | 0,91 | 0,96 | 0,93
20 0,90 | 098 | 098 | 0,91 | 0,95 | 0,94 | 0,93 | 0,98 | 0,95 | 0,93 | 0,96 | 0,94

3agaya Ne31. Jloruko-BeposTHOCTHBIHN rpad cueHapusi, 0e30MacHOr0 COCTOSTHHSI CUCTEMBI B

nporecce PyHKIIMOHUPOBAHUS, IPECTaBIEeH Ha puc. 5.12.

- Puc. 5.12. I'padmuueckast Mojieib ClieHapys 0€30MacHOTO COCTOSHUSI CUCTEMBI

OB),

36




Heo6xoauMo 3anucaTh aHATUTHYECKOE BBIPAXKECHUE Il BEPOATHOCTHON (hyHKIMU Oe3omac-
HOT'O COCTOSIHUSI CHCTEMBI ¥ BBIYUCIUTH COOTBETCTBYIOIIUE ITOKA3aTEIH.
Tabuuna 5.12

Ne TokasaTeny HaJIeKHOCTH d1eMeHTOB cuctemsl P; = P(X;)
Bapy-
anTa Py P, Ps Py Ps Pe P;

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

N R R R R R R e R e
o|lo|m|N|o|ulh WMk [o|©R NS 01 & W IN =

3agaua Ne32. JIoruko-BepOATHOCTHBIN rpad clieHapHsi, OIMACHON CHUTYyallMH B IpPOIECCe
(YHKIMOHUPOBAHUS CUCTEMBI, ITPeJICTaBlIeH Ha puc. 5.13.

Puc. 5.13. I'padnueckas Mojenb cueHapHﬂ OIAaCHOI'0 COCTOSIHUSI CUCTEMBI

CTornimun s vns JEASpTe —y o pasgasis b aeiava Ve g i sapves s o 23001

1) "

5.13. HeoOxoaumMo 3ammcaTh aHATMTHYECKOE BHIPAKEHUE JUTSI BEPOSTHOCTHON (DYHKIIMU OMACHOTO

COCTOSHUA CUCTCMbBI U BBIYUCIIUTH COOTBGTCTBYIOHII/IG ITIOKA3aTclIn pI/ICKa.
Tabmuna 5.13
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Ne BepositHOCTH IPEANOCHUTIOK K IPOUCIIECTBUAM (; = q(zi) CroumocTs ymiepoa
Bapuanta | - (, d, s d4 s Je d; Cylye)
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°
S) 0,10 0,11 0,04 0,07 0,09 0,13 0,03 35.10/
6 0,11 0,01 0,07 0,07 0,04 0,10 0,08 27-10’
7 0,09 0,09 0,10 0,07 0,11 0,10 0,09 15-10°
8 0,06 0,09 0,09 0,07 0,02 0,11 0,03 43-10°
9 0,11 0,13 0,05 0,05 0,11 0,10 0,10 51-10°
10 0,03 0,08 0,08 0,06 0,09 0,04 0,03 13-10°
11 0,06 0,12 0,02 0,08 0,09 0,01 0,05 144-10
12 0,13 0,10 0,10 0,03 0,09 0,04 0,09 77-10°
13 0,11 0,05 0,07 0,06 0,12 0,13 0,04 138-10°
14 0,08 0,13 0,02 0,11 0,06 0,12 0,09 344.-10%
15 0,08 0,07 0,04 0,05 0,05 0,01 0,06 92.10°
16 0,03 0,01 0,07 0,07 0,11 0,08 0,13 105-10°
17 0,04 0,07 0,07 0,10 0,05 0,02 0,12 11-10’
18 0,11 0,04 0,08 0,09 0,07 0,08 0,11 64-10°
19 0,05 0,10 0,08 0,08 0,12 0,12 0,03 54.10°
20 0,03 0,08 0,02 0,06 0,01 0,03 0,12 0,37-10°

puc. 5.14, npuBOAUT K aBapHH.

3agaga Ne33. OTka3 cUCTEMBI, CTPYKTypHasl CXeMa HaJleKHOCTU KOTOPOH IpeJCTaBIeHa Ha

Sk

\

— — — —

HeoOxomapr - AP T AT T AT AT AL T (A —~—TiT ~AeTanirre rnqthquKy}O MO-

Puc. 5.14. CtpykTypHas cxeMa CHCTEMBbI

ACJIb COCHapUs: ¢

TaTh MOKa3aTeH 0€30MaCHOCTH (OIMMTACHOCTH ) CUCTEMBI.

‘Mbl. Paccumu-

3apaya Ne34. Harpyska Ha NOJUIMITHUK SBIISETCS HOPMAJIbHO PACIpeleICHHON CIydYallHON

BenmuuHOi X co cpenHuM 3HaueHneM M, =85 H u cpexHuM KBagpaTHYeCKUM OTKIOHEHHEM
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o, =10,0 H. Ipenenpuas Harpyska Tamke HMeeT HOPMalibHOE DACIpPENEICHHE CO CPEIHUM
m’ =100 H u o)’ =2 H . Benuuuna MakcuMaibHO BO3MOKHOTO yiiep6a BCe/ICTBHE TPEBbI-

HIEHUS TIPEACIbHON HArpy3KU COCTABIISIET 10’ y.e. TpedyeTcst ONpeAeIUuTh CPEAHUN IKCILTyaTaIlu-
OHHBIN PHUCK.

3agauya Ne35. PaGoTocmocoOHOE COCTOSIHME PAKETHOTO JIBUTATENS ONPEACIISICTCS 1aBICHU-
eM B Kamepe cropanusi P. JlaBieHue MMEET HOPMAaJIbHOE PACIpPENEICHUE C XapaKTEpUCTUKAMU

m,=5MIla, o, =0,0625 MIIa®. Beixox mnapamerpa P 3a HeciydallHbIE TIPEIEIbI

Prex =06 MIlau p.;, =4 MIlapaccmarpusaercst kax napamerpudecknii oTkas. HeoGxommmo

paccumMTaTh BEPOSATHOCTD MMAPAMETPUIECKOTO OTKA3a JIBUTATEIIs.
3apaua Ne36. PaboTocmocoOHOE COCTOSIHUE PAKETHOTO JIBUTATENS ONPEACISETCS 1aBJICHH-
eM B Kamepe cropanusi P. JlaBieHue MMEET HOPMAaJIbHOE PACIpPENEICHUE C XapaKTEepUCTUKAMU

m, = 5 Mlla, o, = 0,25 MIla?. Bbixox mapamerpa [ 3a HeCHy4YalHbBIE IPEIENBI

Prax = 0,0 MIla paccmarpuBaercs kak aBapuiiHbIi napamerpudeckuii otkas. Heobxoxumo pac-

CUUTATDh BEPOATHOCTL aBApPHU B PE3YJIbLTATC IIAPAMETPUUICCKOI'O OTKa3a paKCTHOI'O ABUT'AaTCIIA.
33113‘—[3 Ne37. HGPGSCpBI/IpOBaHHaH CUCTCMaA COCTOUT M3 YCTBIPCX IJICMCHTOB, OTKAa3bl KOTO-

-7 1.
pBIX IPHUBOIAT K ymep6y. HTEHCMBHOCTL, OTKAa30B DJIEMEHTOB H3BECTHA: 7\41 = 210 gac 1,

A, =7-107 wac?; hy =5-107* wac’; A, =3-107° wac™.
Benmunma yiep6a u3-3a 0TKa30B 3IEMEHTOB coOTBeTCTBeHHO cocrasimser: Y; =920 y.e,;
Y, =800vy.e.; Y,=1430vy.e.; Y, =650 y.e.

OHpeI[eJ'II/ITB 3KCHHyaTaHHOHHLIﬁ PUCK CHUCTCMBbI KaK (bYHKI_II/IIO BpEMCHHU H HalTH CcaMBbIH
KpI/ITI/I‘lHHﬁ QJICMCHT CUCTCMBI.

33[[3‘[3 Ne38. BOCCTaHaBHI/IBaeMaﬂ, HEPE3CPBUPOBAHHAA CUCTCMA COCTOUT U3 YCTBIPEX IJIC-
MCHTOB, OTKa3bl KOTOPLIX IIPUBOIAAT K ymep6y MHTEHCUBHOCTh OTKAa30B 3JIEMEHTOB paBHaA:

A= 21077 yac: A, = 7-10™° wac: Mg =5.10"* uac®: Ay =3.10"° wacl. Unrencus-
HOCTb BOCCTAHOBJIEHHH Kax10r0 dnementa [, =1 wac™

Benmunna yiep6a u3-3a 0TKa30B 3IEMEHTOB COOTBETCTBeHHO cocrapisier: Y; =920 y.e,;
Y, =800y.e.; Y;=1430y.e; Y, =650 y.e.

OHpGHGJ’II/ITI) 3KCHJ’IyaTaHI/IOHHBII\/JI PUCK CUCTEMBI C YUCTOM BOCCTAHOBJICHUM U CpaBHHUTDH €TI0
C PUCKOM B CiIy4dac HEBOCCTAHABINBAEMOM CHCTEMEI.

3agaua Ne39. HepesepBupoBaHHas cucTeMa COCTOUT W3 YETHIPEX JIEMEHTOB C MHTEHCHB-
-7 ) -5 ] -4 ]
HOCTBIO OTKa30B, cooTBeTcTBeHHO: A =2-107" wac®; A, =7-107 wac®; A3 =5-10"" wacl;

— -5 -1
Ay =3-107 yac™. M3-3a BBICOKOTO pHCKa JUIs OOCITYKMBAIOIIETO [IEPCOHANA, TIPH OTKA3€ JIF06OTO

AJIEMEHTA, CHCTEMa IOJHOCTHIO OTKJIIOYAETCS Ha BpeMs BOCCTAHOBHUTENBHBIX paboT (Hampumep,
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BOCCTAHOBJICHHE BBHICOKOBOJIBTHBIX JIMHHM deKTponepenad). CpeqHee BpeMs yCTPAHEHHUSI OTKA30B
COOTBETCTBEHHO COCTABIISIET: T; = D 4acoB ; T, = 2,0 4aca; T = 3 yaca ; T, = 2 4aca.
Tpebyercst onpeaenuTh: a) BEPOSITHOCTh 0€30TKa3HOU pabOTHI CHCTEMBI; 0) cpeHee BpeMs
0e30TKa3HOM paboThI; B) CpeHEE BPEMsI BOCCTAHOBIICHHUS; T) KO3(PPUIIUEHT TOTOBHOCTHA CUCTEMBI.
3agauya Ne40. HeoO6x011MMo OCTPOUTh MapKOBCKYIO MOJEJb U BBIYUCIUTH CTallMOHAPHBIE
MOKa3aTeJIM HaJCKHOCTU CHUCTEMbI, CTPYKTypHas CXeMma KOTOpOH IMpejacTaBieHa Ha puc. 5.15.
DneMeHThl  IyONMMpOBAaHHOW  MOJCHCTEMBI PAaBHOHAJEKHBI C HMHTEHCUBHOCTHIO  OTKAa30B

A, =0,02 uac? u unrencuBHOCTHIO BoccTanoBieHus L, = 0,5 wac™’. MHTeHCHBHOCTH OTKA30B 1
1 1 ’
BOCCTAHOBJICHHMH HEPE3ePBUPOBAHHOTO DJEMEHTA PaBHBI CooTBeTcTBeHHO A, =0,01 wac® u

W, =1 uac™. OGemyxusaer cucremy oaHa Gpuraga ¢ IpsIMbIM IIPUOPUTETOM.

Puc. 5.15. CtpykTypHas cxema CUCTEMBbI
3amada No4.. .icvunvammy uovipunas mupnusenyiv muvaess 4 BBIYUCIUTH TOKa3aTenn

HAJICKHOCTH CHUCTEMBI, CTPYKTypHasi CXeMa KOTOpOU mpezicTaBieHa Ha puc. 5.15. Dnementsr nyo-

HHpOBaHHOﬁ MMOACHUCTEMBI PAaBHOHAACIKHBI ¢ MHTCHCHUBHOCTBIO OTKA30B ?\.1 = 0,02 qac'l N MHTCH-
CHUBHOCTBIO BOCCTAHOBJICHHUA Ml = 0,5 qac'l. MHTEHCUBHOCTH OTKA30B M BOCCTAHOBJICHUM HEpC-

3epBUPOBAHHOTO HJIEMeHTa paBHbl c0oTBeTcTBeHHO A, =0,01 wac? n p, =1 wac™ . OGemyxu-

Ba€T CUCTEMY OJIHA 6pHraz[a C IPsAMBIM IMPHUOPUTCTOM. B nauane q)YHKI_[I/IOHI/IPOBaHI/IH CHUCTEMA B

MCIIPaBHOM COCTOSIHUM. Bpems HenpepbiBHON paboThl cuctembl t = 72 4aca.

3agaua Ne42. Ha ocHOBE CTaTUCTHYECKHUX JAaHHBIX SKOJOTMYECKOI0 MOHUTOPUHIA BPEAHBIX
BBIOPOCOB B T. MOCKBE M3BECTHO, YTO B JICTHUI NIEPUO]] IPEBhINICHHE KOHIIEHTPAINH BPEIHBIX Be-

TIK
mecte B mpenenax CMH <C, < 3C"™™ (xareropns mpesbImenns A,) u B npenenax

3CcMK < C, (xareropust A,) cootHocuTCs Kak 2:3. 3a MPOLIEIM OTIYETHBIH IIePHOA JaTIHKa-
MU KOHTpOJIs ObLI0 3adukcupoBano 4 ciydas npessimieHus [1JIK Bpeansix BemecTB B arMocdepe.
Haittu 3akoH pacnpepeneHus ciaydaitHoro yucia npesbimieHus [[JIK BpenHbIX BelecT
nepBoit u Bropoii kareropuit (cobbitnit A; u A,), Ipy yCIOBUH, YTO OHM MMEIOT OUHOMHUHAIb-
HBIM 3aKOH paclpeneiacHus. BelUMCINTE MAaTeMaTH4eCKOe 0KMJAHHWE U CPENHE KBaApaTUYECKOE

OTKJIOHEHHE ITHX CllydalHbIX BeqnduH. [locTponTs psan pacnpenenenus uucna npessimenns [TIK
[IEPBOM ¥ BTOPOH KaTErOpUil.

3aga4ya Ne43. CucreMa COCTOUT U3 TPEX DIIEMEHTOB Xl, X2 , X3. OTKa3bl DIIEMEHTOB HE3a-

BrcnMbiMu (coObitust Ag, A,, Ag) 1 paccMaTpHBaOTCs Kak HPEANIOCHUIKA K IPOUCIIECTBHIO. 3a-

nucath B (pOPMAIM30BAHHOM BHJIE COOBITHE, CBA3aHHOE C BO3HMKHOBEHHEM OIACHOW CHUTYyalluH, B
pe3ynbTaTe OTKa30B 2JIEMEHTOB, JUIS CIydYaeB: a) €CIM OnacHas curyanus (cooeitre B ) BozHmkaer
IpH OTKa3e JIF00O0ro U3 3JIEMEHTOB; 0) ecii onacHas cutyaius (coobitue C ) BO3HHMKaeT pu OHO-

BPEMEHHOM OTKAa3€ BCEX DJIEMEHTOB; B) €CIIM OIacHas cuTyanus (cobsrtme D) cBsazanHa ¢ omHo-
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BPEMEHHBIM OTKA30M JIIOOBIX IBYX U3 TPEX AIIEMEHTOB CUCTEMBI.

3agaya Ned4. B peruone 1o wuroram roja 3apeructpupoBano N =97 mopoxkHo-
TpancnopTHBIX npoucmectBuil (ATII). M3 HUX 10 TEXHUYECKUM MPHYMHAM, CBS3aHHBIX C OTKa3a-
MU TOpMO3HOI cuctembl TC — 13, cuctemsbl pyieBoOro yrnpaBiaeHUs — 9, CUCTEMbI OCBEILICHUSI U CUT-
Hanu3auuu — 4, u 43 ciiyyas - 10 BUHE BOJUTENICH U APYTUX YYaCTHUKOB JBHkeHUs. [Ipu sTom, u3
Bcex 43 cnyuaeB [TII mo Bume Boautesnei, 29 HEMOCPEACTBEHHO CBA3aHHBI C HEMPaBHJIbHBIMU
JNEHCTBUSMHU BOAUTENS MPHU ABUKEHHUU B CIOXKHBIX METEOYCIOBUAX. OLEHUTh BEPOSITHOCTH (4acTo-
ty) JATII mo nmpuynMHe TEXHUYECKOW HEWCHpPaBHOCTH TpaHCHOPTHBIX cpeactB (TC), a takxke 1o
MPUYMHE HETPABUJIBLHBIX IEHCTBUIN BOJUTENEH B CIOKHBIX METEOYCIOBHSIX.

3agaua Ned5. B orpaciu mo uroram roja sapeructpupoano N =99 ciyyaes tpaBMarusma
u npozaboneBannid. 13 HUX 1o BHHE paboTOAATEINS, CBSI3aHHBIX C HEHCIIPABHOCTHIO 000py10Ba-
Hus — 13, oTcyTrcTBUEM (HECOOTBETCTBHEM HOMEHKIIATYPBI) CPEICTB MHIUBUIYATHHON 3aIIUThI — 9,
HapYIICHUEM peXXrMa TPyAa U OTIbIXa paOOTHUKOB — 4, U 45 cirydas - 10 BUHE paOOTHUKOB TIPe/I-
OPUSATUA U JPYTUX YYaCTHUKOB IPOM3BOACTBEHHOro mpouecca. I[Ipu 3tom, u3 Bcex 45 ciydyaes
TpaBMaTH3Ma 10 BUE PabOTHHKA, 29 HENOCPEICTBEHHO CBSA3aHHBI C HAPYIICHUSIMU TPEOOBaHHI
0€30MacHOCTH MPHU MPOU3BOJICTBE PAabOT WIIM C HEMPABMWIHLHBIMH JEHCTBUSAMH B aBApUUHBIX CUTYya-
usix. OLUEHUTh BEPOSITHOCTD (4acTOTY) CllydaeB TpaBMaTH3Ma U npod3abdoneBanuii o BuHE pado-
TOJIaTelsl, a TAKXKe 110 BUHE paOOTHHKA M3-3a HETIPAaBUIIbHBIX JEHCTBUI B aBapUNHHBIX CUTYaIUX.

3agaua Ne46. B xoze noTeHIMANbHO ONIACHOW OIepaliy MOTYT ObITh JIOMYILEHbI TEXHOJIOTU-
YeCKHe HapylIeHUs (OTKJIOHEHUS ), PACIEHUBAEMBbIE KaK MPEANOChUTKY K MPOUCIIECTBUIO (COOBITHE A).

BepositHoCTh cOObITHSI A paBHa (] = 0,23. XapakTepucTuuecKasl ciiyyaiiHasi BelM4uHa (MHIUKaTop-
Hasi QyHKLMS) NPEANOChUIKA K IPOUCIIECTBUIO A, IPUHUMAET 3HaueHue 1, ecinu oHa Bo3HUKIIA, U 0,

€CJIU HET, T.€. A. Heo6xoxmmo, 06003HaYMB YMCIIO TIOSIBJICHUSI COOBITHS A TIPH BBITIOIIHEHUH OTICPALIH
KaK CIy4aiiHylo BenuuuHy X, HOCTPOMTH Psl PactpeseNieHus, MHOTOYTOILHUK M (QYHKIHIO pac-
npenenenus [1I1. BeruncianTs yncinoBble XapaKTEpUCTHKU COOBITHS A.

3agaua Ne47. Ananusupyercss 0€30HacCHOCTh pabOThI TPEX HE3aBHUCUMO (PYHKIIMOHUPYIO-
[IMX MOTEHIMAJIbHO ONAcHBIX cHcTeM. BeposTHOCTh Oe3omacHOi paboThl MEPBOM CUCTEMBI paBHA
0,7; Bropoit — 0,8; Tperberr — 0,9. IlocTpouTts psig U QyHKIUIO pacrpeaeeHus yucia 6e30macHo
pabotatouux cuctem. [locTpouTs rpa@uky ¥ BHIYUCIUTH YUCIOBBIE XapaKTEPUCTUKH.

3apaua Ne48. HepesepBupoBaHHasi CUCTEMa COCTOUT M3 YETHIPEX AJIEMEHTOB, MHTCHCHB-

HOCTh OTKa3oB Kortopeix pasHel: A, =0,005 wac?; A, =0,003 wac?; A;=0,001 uac™;
A4 =0,001uac™. TpeGyemas BeposTHOCTH Ge30TKasHOI paboThl cucTembl 3a Bpemst { =20 wacos

coctasnser P(t) =0,96. Onpenenuts TpeGyemble 3HaUEHHS BEPOSTHOCTH G€30TKa3HOH PaGOTHI

AIIEMEHTOB (T.€. pacmpe/eseHne TpeOOBaHH M0 Ha/IeKHOCTU C YYETOM OTHOCHTENHHOU YSI3BHMO-
CTHU DJIEMEHTOB).

3agaua Ned9. [l 3aqaHHON BRIOOPKU MPU3HAKOB OMACHOCTH TEXHOJIOTHYECKOTO TpoIecca
YCTaHOBUTH HECKOJILKO BaPHAHTOB PETPECCHOHHBIX 3aBUCUMOCTEH. OLEHUTh TECHOTY KOPpETSIu-
OHHOM cBs3u. Vcnosb3ys BeTpoeHHbIe QyHKIMU cuctembl Mathcad, HaiiTu HawTyuime 3HaYeHUS
napaMeTpoB ITHX 3aBucuMocTeld. [locTpouTh ux rpaduku U Ha OCHOBE TpadUIeCcKOro aHalu3a u
OIICHKH OCTAaTOYHOMU JHUCIIEPCUU BHIOPATh HAMTYYIINN BapHaHT.
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3agaua NeS0. Ilpomseneno 10 wm3mepeHuit omHuM mpubopom (6e3 crcTeMaTH4YeCKOn
OIIMOKN) HEKOTOPOH (PU3NYECKON BETMYMHBI TEXHUYECKOU cucTembl (Tiporiecca). [lpu aToM cpen-
HEKBaIPaTHYHOE OTKJIOHEHHE CIyYailHbIX OIHMOOK okaszanock paBHbiM G = 0,8. Haiitu TouHOCTH

KOHTPOJIbHO-M3MEPUTENIBHOTO pubopa ¢ moBeputensHoil BepositHocThio 3 =0,95. Ipeanonara-

€TCs1, 4TO PE3YJIbTAThl U3MEPEHUM pacCHpeesIeHbl HOPMAJIBHO.

7.3.4. KypcoBasi paboTa 1o JucIUIINHE:
«YrnpaBjieHHe PUCKOM, CHCTEMHbI aHAJIN3 U MOIeJTUPOBAHM €

KypcoBas pabora siBisieTCsl CpeICTBOM IPOBEPKH YPOBHS OCBOCHHS IMPOTPaMMbI 00ydeHUs
B yacTu (hOpPMHUPOBAHUS OOIICKYIBTYPHBIX, 00MENPO(HECCHOHANBHBIX U PO(ECCHOHATBHBIX KOM-
METCHU WM.

KypcoBast pabota siBIsieTCs OAHUM M3 3TAINOB MOJATOTOBKH BBITYCKHOM KBaJIU(UKAITMOHHON
paboThl, CBA3aHHBIM C MOCTAHOBKOHM 3a/laud HMCCIeNOBaHMS, (pOpMaTu3alield U pPEelIeHHEeM 3a/1a4
yIIPaBJICHUS] PUCKOM, pa3paboTKOi (0OOCHOBaHMEM) MPEAJIOKEHH 110 COBEPIICHCTBOBAHUIO 00b-
€KTa MCCIIeJOBAHUSI.

Tematuka pedeparoB GopMupyeTcs ¢ yueToM TpeboBaHMI pabodeil mporpaMMsbl MO TUCITH-
IUTMHE ¥ TIOXKENIAaHUH 00y4aeMbIX, IPOU3BOJICTBEHHO-TEXHOJIOTHIECKUX OCOOEHHOCTEH Mpearpusi-
TUs (chepsl IeATSIBHOCTH, (QYHKIIMOHATBHBIX 337a4 00ydaeMbIX) U YTBEP)KIACTCS Ha 3aCeIaHHH
kadenpsl.

I[ens pabomer — 3aKpeNUTHh TEOPETUUECKHUE 3HAHUS M CHOPMHUPOBATH MPAKTHIECKUE HABHI-
KM CTEIUAINCTa B 00JJaCTH CTaTUCTUYECKOH 00pabOTKH pe3yabTaTOB MOHHUTOPUHTA U OICHKH IO-
Kazaresnell Oe30MacCHOCTH CIOXHBIX CUCTEM (OOBEKTOB SKOHOMHUKH), IPOTHOZUPOBAHUS TEXHOTCH-
HOTO PHCKa, PEeIICHHs YIPaBICHUYECKUX 3a/1a4 C MCIOJIh30BAHUEM HOBBIX WH(POPMAIIMOHHBIX TEX-
HOJIOTUH.

3aoauu:

e 00pa0oTKa M aHaJIM3 CTATUCTUYECKON MH(POpMaLU (3KCIIEPUMEHTAIbHBIX JaHHBIX) O CO-
CTOSIHUM 00BEKTa MCCIIeJOBaHus (TIpolecca, MpeAMETHON 00JIacTH);

® BBIBJICHUS OCHOBHBIX 3aKOHOMEPHOCTEW CIy4alHBIX MPOLECCOB (SIBJIEHUI), onpexaene-
HUE 3aKOHA PacTIPEICICHHUs CITyJaiiHBIX BEJTMYUH U OLIEHKU MX YUCIIOBBIX XapaKTEPHCTHK;

® OIICHKH BBIOOPOYHBIX XapPAKTEPUCTUK TE€HEPATbHON COBOKYITHOCTH M WHTEPBAILHOU
OILIEHKH TTapaMETPOB pacIpeieieHus], IPOBEPKH IMapaMEeTPUUYECKUX THITIOTE3 O YACIOBBIX 3HAUCHUSX
napaMeTpoOB U 3aKOHE pacIpeIesICHHS;

e pemieHue 3a7ad annpOKCHUMALUU U CTIIQKUBAHUS SKCIIEPUMEHTAIBHBIX JTaHHBIX, TUCTIep-
CHOHHOTO aHAJIN3a BIMSIHUA Pa3InYHbIX (DAKTOPOB HA PE3yJIbTAThI UCCIIENOBAHUN (OILIEHKH), KOppe-
JSIMOHHOTO M PErPECCHOHHOTO aHaIM3a CIy4aifHo# BHIOOPKH N3 MHOIOMEPHOM COBOKYITHOCTH;

® [IOJATOTOBKA HMCXOJHBIX MaHHBIX IJISI PCHICHUS 3a7a4 ONTHMH3ALMHU IIPOrpamMm (yr[paB-
JICHYCCKUX BOS)ICI\/'ICTBI/II\/'I) obecneueHUs OS30IMACHOCTH CIIOXKHBIX CHCTEM (HpOI_IeCCOB) H ympaBJic-
HUS PUCKOM.

7.3.5. DK3aMeHaAlMOHHBIE OWJIETHI 0 AUCIHUILINHE
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((YIIpaBJIeHI/Ie PHUCKOM, CHCTE€MHbIN aHAJIU3 U MOACTHPOBAHUEC)

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCUNCKON ®EJEPAIIUU
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
Kadenpa «IKomornyeckasi 6e30MacHOCTh TEXHUYECKUX CHCTEM)
Jucuunminza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIA3 U MOJICIIMPOBAHUEY
st nanpasnenus noaroroku 20.04.01 «TexnochepHnast 6e30macHOCTE

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. AkcrnoMmartuka y4eHus: 0 0€30MaCHOCTH JKU3HEACATEIIPHOCTH, IPUHIIHIIBI, T10-
HATHS U onpenesieHns. B3auMocBs3b MOHATUH 0€3011aCHOCTH, HAACKHOCTH, KHUBYYE-
cTH, 3 (PEKTUBHOCTH M PUCKA CIIOKHBIX CUCTEM.

2. I'padoaHamuTuyeckue MOJICTU IPOIECCOB BO3HMKHOBEHHUS MPOUCIIECCTBUI
(crieHapueB OIMacHOro cocTostHus). [IpaBuiia mocTpoeHus JepeBa MPOUCIICCTBUS U
JiepeBa COOBITHIA.

3. 3anauva.

3aB. kadenpoit /Tpacdkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHU NOJUTEXHUYECKNUI YHUBEPCUTET»

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTUH K 6I/IOT6XHOJ'IOFI/II/I,
Ka(bez[pa «IKoJIoTHYeCcKast 0€30IIaCHOCTh TEXHHUECKUX CHCTEM)
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 2
1. OOuye MOHATHS O MOTEHIMAIBHO OMACHBIX OMNEpalusiX U MOJCUCTEMAaX Jes-
TENbHOCTH. 3aluiaemMble 00beKThl. DPaKTOPBI pUCKA U UX KIacCU(PUKAIIHSL.
2. Ponp yenoBeueckoro ¢akTopa B TEXHOTCHHON Oe30macHOCTH. be3omacHOCTh

CIOXXHBIX CHUCTEM «4eJIOBEK-MallluHa-cpena». I[lokazarenn kadecTBa IMOJATOTOBKH
nepcoHasa K BHIMOJTHEHUIO TOTEHIIMAIBHO OMIACHBIX OIEpaliniid.
3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKH
POCCUUCKOU ®EJEPALIUN
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DenepaibHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHHe BhICIIero
o0pa3oBaHus
«MOCKOBCKUI MOJTUTEXHUYECKU YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornaeckas 6€30MaCHOCTh TEXHUIECKUX CHCTEM»
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 3

1. OCHOBHBIE MOHSATHUS TEOPUU PUCKA, HAJIE)KHOCTU U OE30MACHOCTU CIOKHBIX
cucteM. Kpatkas xapakTepuCTHKa  B3aUMOCBSI3h OCHOBHBIX CBOMCTB CJIOKHBIX TEX-
HUYECKHX CHUCTEeM (PHCK, KadecTBO, 3((HEKTHBHOCTH HAJEKHOCTh, OE30MaCHOCTb,
KUBYYECTD).

2. MonenupoBanue 0€30IaCHOCTH APTaTHUYECKUX CUCTEM.

3. 3agauva.

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

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NTOJUTEXHUYECKNUI YHUBEPCUTET»

dakynbTeT XUMHICCKOW TEXHOIOTHU 1 OMOTEXHOIOTHH,
kadenpa «kojoruieckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»

Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
s manpasnerus moarotosku 20.04.01 «TexunochepHas 0€3011aCHOCTD

3K3AMEHAILIMOHHBINA BUJIET Ne 4

1. OcHOBHBIE TIOJIOKEHHSI HYHEPTOIHTPONMUNHON KOHIENIMKU omacHocTH. Jlua-
JIEKTUYECKasi B3aUMOCBSI3b MOHATUMHOTO anmnapara TEOpUr HaJIeKHOCTH, O€30MmacHo-
CTU U PUCKA.

2. MoaenpoBaHue HaJACKHOCTU U OE30MACHOCTH TEpcoHaIa KaK KOMIIOHEHTa
(3BE€HA) CJI0’KHOM CUCTEMBI «4€JIOBEK-MAaIllMHA-CPEaY.

3. 3agaua.

3aB. xadenpoit /Tpapkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXK/JIEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Jus manpasnenus nmoarotosku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 5

1. Buaer omacHocteit. O6mias knaccudukaiys ormacHOCTed. Yiep0O, nmpuemiie-
MBI y1epo.

2. IlokazaTenn O€30MAaCHOCTH 3PraTUYECKUX CHCTEM C YYETOM BpPEMEHHBIX
OTPaHWYCHHUN HA JIOKAUIM3ALMIO ONACHBIX CUTYAalUH.

3. 3amaya.

3aB. kadenpoii /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHIICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKNU YHUBEPCUTET»

DdakynpTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH,
Kagenpa «KoIornIeckasi 6e30MacHOCTh TEXHUIECKUX CHCTEM)
HucnururHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOJACIUPOBAHUEY
Hus manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 6

1. Cuctremnble cBOMCTBa TeXHOC(hEPHI, TPOOIEMBbI MOACIUPOBAHUS U UHPOpPMa-
IIMOHHOTO YTMPaBJICHUSI CIOKHBIMHU crcTeMaMu. CHCTEMHBIE acleKThl 0€30MacHOCTH
U PUCKa.

2. MogenupoBaHue MpoieccoB 00yUeHUs U MOAEPKaHUs YPOBHS MOATOTOBKU
MepCcoHala C y4eTOM TpeOOBaHUI 6€30MaCHOCTH.

3. 3anaya.

3aB. xadenpoit /Tpapkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornaeckas 6€30MaCHOCTb TEXHUUECKUX CHCTEM»
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 7

1. CoBpemenHbIe MH(DOPMAITMOHHBIC TEXHOJIOTHU U OCOOEHHOCTH KOMITHIOTEP-
HOTO MOJICTTUPOBAHMSI OITACHBIX MPOIIECCOB | SIBJICHUH B TEXHOC(EpE.

2. MaTreMaTn4yeckoe MOJICTMPOBAHNUE TPOIIECCOB OCBOCHMS M yTpaThl mpodec-
CHOHAJIbHBIX 3HAHUU MTEPCOHATIOM.

3. 3apaya.

3aB. kadenpoii /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKNU YHUBEPCUTET»

DdakyapTeT XMMUYECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
Kagenpa «KoIornIeckasi 6e30MacHOCTh TEXHUIECKUX CHCTEM)
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
Hus manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 8

1. CucTeMHBIN OAXOA M YIIPABICHUE PUCKOM. PUCK-OpHUEHTUPOBAHHBIE MOIXO-
Jbl TIPU YIIPABJICHUU MOTEHIMAIBHO OMACHBIMU OOBEKTaMH (CUCTEMaMHu, IMpoliecca-
MU, SBJICHUSMH).

2. Moaenu noaaepxanusi TpeOyeMoro ypoBHsI yMEHHUI U HaBBIKOB 0€30MMacHOIr0O
BBITIOJTHEHNS TOTEHIIMAJIBHO OINACHBIX OINEPalli NEPCOHAIIOM B IPOLIECCE TPOU3BO/I-
CTBEHHOMW JIEATEIIBHOCTH.

3. 3amaya.

3aB. xadenpoit /Tpapkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/JIEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
s manipasnenus moarotosku 20.04.01 «TexunochepHas 6€301acHOCTEY

3K3AMEHAILIMOHHBIN BUJIET Ne 9

1. OCHOBHBIE METOJIbI aHAJIM3A OTTACHOCTEHN M X KpaTKas XapaKTepUCTHKA.

2. CUCTeMHBIN aHaJIN3 U MOJEIMPOBAHUE TIPOIIECCOB MPUUYUHEHHUS yIiepOa mpu
TEXHOTEHHBIX MMPOUCIICCTBUSX.

3. 3amaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkojormyeckast 0e30MacHOCTh TEXHUISCKUX CHCTEM»
Jucuunminza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIA3 U MOJICIIMPOBAHUE
st nanpaenenus noaroroku 20.04.01 «TexnochepHast 6€301acHOCTB

K3AMEHAIIMOHHBINA BUJIET Ne 10

1. Konuenius BO3HUKHOBEHUS MPOUCIIECTBUH M UX TpapUUeCKUe MOJEIH.
[Ipennoceuika K TpOUCIIECTBUIO. BUABI NpeANOCHUIOK ITPOUCIIECTBUM.

2. OCHOBHBIE MPUHLHUIBI CUCTEMHOTO aHAIM3a U MOAECIUPOBAHUSI MPOLIECCOB
MPUYUHEHUS yiepOa Mpu TEeXHOTEHHBIX NpouciiecTBUAX. KoHlentyaibHas MOIeb
npoiiecca NpuYruHeHus yiiepoa.

3. 3anaya.

3aB. kadempoit /T'padkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornaeckas 6€30MaCHOCT TEXHUUECKUX CHCTEM»
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 11

1. Puck. Konuenmus npuemiiemoro pucka. [lokazarenu pucka.

2. MoaenupoBaHue MPOIECCOB HECAHKIIMOHUPOBAHHOTO BHICBOOOXKICHUS U HC-
TEUYEHUSI PHEPTUHU U BEUIECTBA.

3. 3agava.

3aB. kadenpoii /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXK/JIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUUYECKNU YHUBEPCUTET»

DdakynpTeT XUMUYECKOM TEXHOIOTHH U OMOTEXHOJIOTHH,
kadeapa «Jkonornueckas 0€30MaCHOCTh TEXHUUCCKUX CHCTEM)
Jucuunminza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIA3 U MOJICIIMPOBAHUEY
Hus manpasnenus moarotoBku 20.04.01 «TexHochepHas 6€30acHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 12

1. CyImHOCTh CHCTEMHOTO MOJX0/Ja K MCCIICIOBAHUIO OE30MMaCHOCTH CIIOKHBIX
cucTeM. XapaKTEePUCTHKA ITANIOB CHCTEMHOTO aHaJTN3a OMACHBIX MPOIIECCOB.

2. MonenupoBaHH€e MPOILIECCOB HEYNPABIAEMOT0 pacpoCcTpaHeHusl, TpaHCHOP-
Malliy U Pa3pyIIuTEIHLHOTO BO3ACHCTBYS MMTOTOKOB YHEPTUH U BEIICCTRA.

3. 3agaua.

3aB. xadenpoit /T'pacdkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Oxonmornaeckas 6€30MaCHOCTb TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 13

1. CuctemHBIi aHAIM3 U MOJEIHMPOBAHME OIACHBIX IpoueccoB. O0o0OIIEHHAs
MOJIEJIb IOTEHIIMAIBHO OIIACHOW OIIEpaLuH.

2. KoHuenuusi pucka B 3ajjauax CUCTEMHOI'O aHajaM3a OC30MACHOCTH CIIOKHBIX
cucteM. HeonpeeneHHOCTh U pUCK.

3. 3anauva.
3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNU YHUBEPCUTET»

DdakynpTeT XUMUYECKO TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadeapa «Jkonornueckas 0€30MaCHOCTh TEXHHUCCKUX CHCTEM
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 14

1. TlokazaTtenu HaACKHOCTH U 0€30MaCHOCTH HEPE3EPBUPOBAHHON CUCTEMBbI U
CTPYKTYPHO-CJIO)KHBIX CHCTEM C Pa3IMYHBIMH BHJIaMH pe3epBHpoBaHus. [IpoGiembr
aHaJIM3a HAJIC)KHOCTH M 0€301IaCHOCTH CJIOKHBIX CHCTEM.

2. MeTto/pl aHalIi3a ¥ MPOTHO3a pUCKa IIPHU AKCILTyaTallMU CJI0KHBIX CUCTEM.

3. 3agauya.

3aB. kadenpoii /T'padkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU
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POCCHUHUCKOM ®EJEPAIINN
@DEJEPAIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEKJIEHHUE BBICIIIE-
T'O OBPA30OBAHUA
«MOCKOBCKHH HOJUTEXHUYECKHUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
Kadenpa «IKomornyeckasi 6e30MacHOCTh TEXHUYECKUX CHCTEM)
Jucuunmirza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIW3 U MOJICIIMPOBAHUEY
st nanpasnenus noaroroku 20.04.01 «Texnocdephas 6e30macHOCTb»

3K3AMEHAIIMOHHBINA BUJIET Ne 15

1. Mopens ¢hopMUPOBaHUS MPEANOCHUTKYA K MPOUCIIECTBUIO MIPH JTUHEHHOM U
HEJIMHEHHOM MU3MEHEHHMH MTapaMeTpoB 0€30IaCHOCTH.

2. TexHOJIOTUSl NPUHATUS YIIPABICHUYECKUX PEIICHUW B YCIOBHSIX CTOXACTHYE-
CKOI'0 Y MOBEJAECHYECKOI'O PUCKOB.

3. 3agaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE BBICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHU TOJUTEXHUYECKNUI YHUBEPCUTET»

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTUH K 6I/IOT6XHOJ'IOFI/II/I,
Ka(bez[pa «IKoJIoTHYecKasi 0€30IaCHOCTh TEXHHUECKUX CHCTEM)
Hucrumvza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHANIN3 U MOJACINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6e30macHOCTE

K3AMEHAIIMOHHBINA BUJIET Ne 16

1. Pacuer mokazaresnedl mapamMeTpUiyecKod OE€30MacHOCTU MPH MOCTOSHHOM U
CllydallHOM XapakTepe IpaHul] 00JIacTH JOMYCTUMBIX 3HAUYEHUI.

2. MeToapl U TEXHOJOTHUH INMPUHATHS PELICHUN B YCIOBUAX «IPHUPOJHON» He-
OIPEIEIICHHOCTH.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
s manpasnenus nmoarotosku 20.04.01 «TexHochepHas 0€30IacHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 17

1. CTpyKTypHBIE CXEMBI U CTPYKTYpHbIE€ (DYHKIIMH CIIOKHBIX cucteM. Mccneno-
BaHUE (MOJIEIMPOBAHKE) ONTACHOCTHU CJIOKHBIX CUCTEM Ha OCHOBE aHAJIM3a CTPYKTYyp-
HBIX CXEM M CLIEHApHUEB OMACHOCTH.

2. TexHosoruu BBIPAOOTKM YIPABICHYECKUX PEUIEHUI C YYE€TOM CHUCTEMBI
NPEANOYTEHUH JINLA, TPUHUMAIOLIETO PEIICHHE.

3. 3amaya.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHYECKON TEXHOJIIOTHH U OMOTEXHOJIOTUH,
Kadenpa «IkoJormyeckast 0e30MacHOCTh TEXHUISCKUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus noarotoBku 20.04.01 «TexHochepHas 6e30acHOCTEY

K3AMEHAIIMOHHBINA BUJIET Ne 18

1. Onenka mokaszaTesiel HaJEKHOCTU U O€30MACHOCTU CTPYKTYPHO-CIIOKHBIX
CUCTEM METOJIOM aHalu3a MUHUMAJIbHBIX COYETaHWM YCIIOBUN PabOTOCIIOCOOHOCTH
(OTTaCHOCTH) CUCTEM.

2. IIpuHIUTIBI CTATUCTUYECKOTO OIICHUBAHUS MapaMeTPOB MOTEHITMAIBHO Orac-
HBIX OTE€palnil.

3. 3anaya.

3aB. kadenpoii /Tpadxuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKON TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 19

1. Ananu3 06€30MacHOCTH CIIOKHBIX CHUCTEM C HPUBOAUMBIMU CTPYKTYPHBIMU
CXeMaMH U pa3INuYHbIMU BUAAMH PE3EPBUPOBAHHUSL.

2. CraTHCTHYECKHE METOJIbl OLIEHKM MOKAa3aTelisl YacTOThl ONACHBIX COOBITHIA
(mpoucmiecTBui).

3. 3amaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkojoruyeckast 6e30MacHOCTb TEXHUISCKUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus noarotoBku 20.04.01 «TexHochepHas 6€301maCHOCTH»

K3AMEHAIIMOHHBINA BUJIET Ne 20

1. Metoapsl aHanm3a HAACKHOCTH M O€30IIaCHOCTH CHCTEM, OCHOBAHHBLIC Ha
MPYMEHEHUH OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEM.

2. CraTucTHYeCKOE OIICHMBAHME IOKa3aTejaer 0e30IacHOCTH DJIIEMEHTOB CJIOXK-
HBIX CUCTEM.

3. 3agauya.

3aB. kadenpoii /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 21

1. baiiecoBckue METO/IbI OIICHUBAHUS PUCKA MPH IKCILTyaTallud MOTEHIIUAILHO
OITACHBIX CHCTEM.

2. CTaTUCTUYECKUN KOHTPOJIb OE30MMaCHOCTH CI0XKHBIX CUCTEM U TEXHOJIOTHYE-
CKMX DKCIUTYyaTallMOHHBIX MPOIECCOB.

3. 3ajgauga.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IkoJormyeckast 0e30MacHOCTh TEXHUISCKUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus noarotosku 20.04.01 «TexHochepHas 6e30macHOCTE»

SK3AMEHALIMOHHBIN BUJIET Ne 22

1. OcobenHnocTu GpopMan3alvy U MOJICIUPOBAHUS OMACHBIX MPOIECCOB, PUCKA
aBapuil 1 katacTpod.

2. Cratuctudyeckre MeTOAbl HAcHTU(UKAMK omnacHOCTed. CTaTUCTUUYECKOE
OIICHMBAHHME TTOKa3aTeliell 0€30ITaCHOCTH CI0KHBIX CHCTEM.

3. 3agauya.

3aB. kadenpoii /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM NOJJATEXHUYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 23

1. ®opmanuzanuus NpearnoCbUIOK K MPOUCIIECTBUAM, KAK CIyYalHBIX COOBITHH.
3aKOHBI paclpeaesIeHuid MPEANOChIIOK K MPOUCIIECTBUIO U UX YUCIIOBBIE XapaKTepH-
CTHUKH.

2. CraTHCTHYECKOE MOJEIMPOBAHUE MPOLECCa JETPaJallid BBIXOJHBIX Mapa-
METpOB 0€30MACHOCTH.

3. 3amaua.

3aB. kadenpoii /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKNUYN YHUBEPCUTET»

DdakynpTeT XUMUYECKOH TEXHOIOTHH U OMOTEXHOJIOTHH,
kadenpa «xojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
HucnururHa «Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOACIUPOBAHUE)
Hus manipasnenus moarotoBku 20.04.01 «TexHochepHas 0€30IacHOCTEY

3K3AMEHAILIMOHHBIN BUJIET Ne 24

1. CtatucTuyeckoe OonpenesieHue BEpOSITHOCTH (4aCTOThI) MPEANOCHIIOK K Mpo-
UCIIECTBUSIM, KaK ClIydallHbIX cOoObITUH. [IpaBuia CIOKEHHS U YMHOXKEHUS BEPOSIT-
HOCTEN OITACHBIX COOBITHH U UX CIIEICTBHU.

2. MeTopl CTATUCTUYECKUX PELICHHUH JJI1 OJTHOTO TUATHOCTUYECKOTO MapaMeT-
pa (mpu3HaKa OmacHOCTH).

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
Hucnumrza « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 25

1. UunukaropHass QyHKIIMS TPEANOCHIIOK K MPOUCIIECTBUIO U UX BEPOSTHOCT-
HbIE XapaKTEPUCTUKHU. 3aAKOHBI pACTIPE/ICTICHUN U UX YHCIIOBBIE XapaKTEPUCTUKH.

2. CraTucThYeCcKHe PENIeHUs] PU HAJIMYMUM 30HbI HeomnpeaeneHHoctu. CTaru-
CTUYECKUI KOHTPOJIb (OLIEHUBAHKE) MTApaMETPOB MOTECHIIMAIBHO OMACHBIX OTIEpaIui.

3. 3agauya.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHUN NTOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkojoruyeckast 6e30MacHOCTb TEXHUISCKUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus noarotosku 20.04.01 «TexHochepHas 6€30MaCHOCTE»

K3AMEHAIIMOHHBINA BUJIET Ne 26

1. MoaenvpoBaHue OMACHBIX MPOLECCOB MPU OMHOMUHAIBLHOM pacIpeaesIeHun
MHULMUPYIOMIUX COOBITUN U YCIOBHUH (IIPEANOCHUIOK K MTPOUCLIECTBUM).

2. Craructuyeckuii KOHTpOJIb 3(P(EKTUBHOCTH MEpPONPUITHI obOecredeHus
0€30I1aCHOCTH.

3. 3amaya.

3aB. kadenpoii /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU
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POCCHUHUCKOM ®EJEPAIINN
@DEJEPAIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEKJIEHHUE BBICIIIE-
T'O OBPA30OBAHUA
«MOCKOBCKHH HOJUTEXHUYECKHUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
Kadenpa «IKomornyeckasi 6e30MacHOCTh TEXHUYECKUX CHCTEM)
Jucuunmirza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIW3 U MOJICIIMPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHast 6e30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 27

1. ®opmanuzanusi MpPoOLECCOB BO3ZHUKHOBEHUS MpoucliecTBUU. CTpyKTypHBIE
CXEMBbI pab0OTOCIIOCOOHOCTH, O€30MMaCHOCTH, OMTACHOCTH CJIOKHBIX CUCTEM.

2. OnTuMU3anys MpOrpaMMBl CTPYKTYPHO-HUEPAPXUIECKOTO KOHTPOJIS HaJIEK-
HOCTH M 0€30IaCHOCTH CJIOKHBIX CHCTEM.

3. 3agaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXKJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKNU YHUBEPCUTET»

®dakynbTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
Jucuunminza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIU3 U MOJICIIMPOBAHUEY
Juns manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 28

1. ®opmanuzarus MpoieccoB BOZHUKHOBEHUS MpouciiecTBrsi. OyHKIUU anreo-
pbI Jjoruku. CrieHapyuy ONacHOTO COCTOSIHUSL.

2. CratucTHYeCcKO€ MOJECIMPOBAaHME OMACHBIX TMpoieccoB. Merton MownTe-
Kapmno.

3. 3anaya.

3aB. xadenpoit /Tpapkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Jus manpasnenus moarotosku 20.04.01 «Texnocheprast 6e30macHOCTEY»

3K3AMEHAIIMOHHBINA BUJIET Ne 29

1. ®opMupoBaHuEe BEPOATHOCTHBIX (YHKIUNA MPOUCIIECTBUA HA OCHOBE METO-
JIOB JIOTUKO-BEPOSTHOCTHOTO UCUUCIICHHUS.

2. MoaenupoBaHue O€30MAaCHOCTH CIIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKHUX
CIIyYalHBIX ITPOLECCOB.

3. 3agava.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXKJIEHUE BBICIIE-
T'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNU YHUBEPCUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruieckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
Jucnunminza «Y IpaBJI€HUE PUCKOM, CUCTEMHBIA aHAJIU3 U MOJICIIMPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 30

1. Meroasl aHanu3a ONMACHOCTU CUCTEM, OCHOBAHHBIE HA IIPUMEHEHUHN TEOPEM
TEOpUU BEpOATHOCTU. MeToz nepedopa rumnores.

2. OCHOBHBIE TOHATHS U ONPENEIICHUS TEOPUM MAPKOBCKUX CIyYalHBIX IPO-
ueccoB. YpasHenus Kosmoroposa. [IpenenbHbie BEpPOSITHOCTH COCTOSTHUM.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS M HAYKH
POCCUUCKOU ®EJAEPALINN
57



DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OGEPA3OBATEJIbHOE YUPEXK/JIEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
Hucnumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 31

1. BeposATHOCTHBIN aHAJIM3 OMACHOCTH CJIOKHBIX CUCTEM. MeTo 1 pa3pe3aHusl.

2. ®opmanuzanus nporecca GyHKIHOHUPOBAHUS CIOKHOM CUCTEMBI C UCTIOJb-
30BaHMEM arrapara moJiyMapKOBCKHX mporeccoB. OCOOEHHOCTH MOCTaHOBKH, (op-
Maii3allid W PeIIeHUs 3a7ady ONTUMHU3AIMU C y4eTOM TpeOOBaHUI OE30MaCHOCTH
(IpUEeMIIEMOT0 PUCKA) CIOKHBIX CUCTEM.

3. 3apaya.

3aB. kadenpoii /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHU NOJUTEXHUYECKUI YHUBEPCUTET»

dakynbreT XUMHYIECKOW TEXHOJIOTHN ¥ OMOTEXHOJIOTHH,
Kagenpa «IKoJoruIeckast 6e30MacHOCTh TEXHUIECKUX CHCTEM)
HucnurrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOACIUPOBAHUEY
Hus manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30MaCHOCTEY

SK3AMEHAIIMOHHBIN BUJIET Ne 32

1. ®yHKIMKM OMACHOCTH CIOXHBIX CHCTEM C MapajuIeNIbHO-IIOCIIEI0BATEIbHOM
CTPYKTYPHOU CXEMOM.

2. OnTumu3aius MapKOBCKUX Mojieliell 0€30M1aCHOCTHU CIIOKHBIX CHUCTEM.

3. 3agaua.

3aB. xadenpoit /T'pacdkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUSI 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Oxonmornaeckas 6€30MaCHOCTb TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHAILIMOHHBIN BUJIET Ne 33

1. ®yHKIMK OMACHOCTH CIIOXKHBIX CHUCTEM C IOCJEI0BATEIbHO-TapaIICIbHON
CTPYKTYPHOU CXEMOM.

2. ®opManu3zanus npoiecca PyHKIIMOHUPOBAHUS CIOKHOM CUCTEMBI C UCIIONb-
30BaHUEM armapara moJiyMapKOBCKHUX MPOIECCOB.

3. 3agava.

3aB. kadenpoit /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXKJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKUY YHUBEPCUTET»

DdakynpTeT XUMUYECKOH TEXHOIOTHH U OMOTEXHOJIOTHH,
kadenpa «xojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
Hus manipasnenus moarotoBku 20.04.01 «TexHochepHas 0€30IacHOCTEY

3K3AMEHAIIMOHHBINA BUJIET Ne 34

1. Onenka 0€30MaCHOCTH CJIOKHBIX CHCTEM C IPHUBOAUMBIMH CTPYKTYPHBIMU
cxeMaMu 0e30MacHOCTH U Pa3IUYHBIMU BUJIAMH PE3€PBUPOBAHMUS.

2. OnTuMmusanys mokasareiieii 0€30IIacHOCTH CJIOKHBIX CHUCTEM C HCIIOJIB30Ba-
HUEM ammnapaTa MOJIyMapKOBCKUX ClIy4alHbIX mpolieccoB. Jlornueckue Moaenu 0e3-
OMacHOTO (DYHKIITMOHUPOBAHUS CHCTEMBI.

3. 3agaua.

3aB. xadenpoit /Tpapkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonornuaeckas 6e30MaCHOCTb TEXHHYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Jus manpasnenus moarotosku 20.04.01 «Texnochepras 6e30nacHOCTE)»

3K3AMEHAIIMOHHBINA BUJIET Ne 35

1. Ouenka 6€30MaCHOCTH U HAJEKHOCTH CIIOKHBIX CHCTEM C IIPOM3BOJIBHOM ceTe-
BOM CTPYKTYPOH.

2. MopenupoBanue 0€30IaCHOCTH SKCILTYyaTallMOHHBIX MPOLIECCOB HAa OCHOBE
TEOpUH MaccoBOro ooOciyxuBaHus. [locTaHOBKM 3a1ay, MPUBOISAIIME K MOAEISM
TEOPUU MacCOBOT'O OOCITYKHUBaHHUS.

3. 3amaya.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHU NOJUTEXHUYECKNUI YHUBEPCUTET»

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTUH K 6I/IOT6XHOJ'IOFI/II/I,
Ka(bez[pa «IKoJIoTHYECKast 0€30MaCHOCTh TEXHUUECKUX CUCTEM)
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCIUPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6e30IacHOCTEY

IK3AMEHAIIMOHHBINA BUJIET Ne 36

1. OnruMusaius IokasaTelied 0e30IaCHOCTH CIIOKHBIX CHCTEM C ITOMOIIKLIO
nporpaMMHbIX KomiuiekcoB Excel, Mathcad, MatLab, GPSS.

2. CTpyKTypHO-IIapaMeTpUyecKass ONTHMH3AIMS MPOrPaMMbl  KOHTPOJBHO-
pOo(QUIAKTHIECKON AEITEIbHOCTH HHCICKTUPYIOIIUX U APYTUX TOJDKHOCTHBIX JIHII.

3. 3agaua.

3aB. kadenpoii /T'padxuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUUCKOU ®EJAEPALIUN
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DEJIEPAJTBLHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXK/IEHUE BBICIIIE-
I'O OBPA3OBAHUSA
«MOCKOBCKHMM MOJJATEXHUWYECKWI YHUBEPCUTET»

QaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Oxonornaeckas 6€30MaCHOCT TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30acHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 37

1. MopaenupoBaHue SKCIUTYyaTAlIMOHHOTO PUCKA C UCIOJIb30BAHUEM MaTEMaTH-
YCCKOI0 aIlapaTra TCOpunu MaCCOBOIO 06CJ’IY)KHB3HHH U IIPpOTrpaMMHBIX KOMILIICKCOB
Excel, Mathcad, MatLab, GPSS.

2. OHTI/IMI/I3aHI/I$I ImapaMCcTpOB 6630HaCHOCTH TCXHOJIOTHYCCKHUX OSKCILTyaTalu-
OHHBIX HpOHCCCOB Ha OCHOBEC CE€TCBBIX MECTOJ0B HJ'IaHI/IpOBaHI/ISI n ynpaBJ'IeHI/IH.

3. 3agauga.

3aB. kadenpoii /Tpadkuna M.B./

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIIUN
@DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE BBICIIE-
I'O OBPA3OBAHMS
«MOCKOBCKHH NOJUTEXHUYECKNUYN YHUBEPCUTET»

DdakynpTeT XUMUYECKOH TEXHOIOTHH U OMOTEXHOJIOTHH,
kadenpa «xojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJACINPOBAHUEY
Hus manipasnenus moarotosku 20.04.01 «TexHochepHas 6€30acHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 38

1. OnTumu3anus napaMeTpoB MporpaMMm odecriedeHusi 0€30MacCHOCTH IKCILTya-
tauuu (IIOBD) cloXHBIX CUCTEM METOJaMU JTMHAMHYECKOTO MPOrpaMMHUPOBAHUS.
[TocTaHOBKa 3a/1a4M JMHAMUYECKOTO IIPOIPAMMHUPOBAHHS.

2. OnTuMu3aiys nokasareynei 0€30macHOCTH MPU MPOCKTUPOBAHUM CUCTEM.

3. 3anaya.

3aB. xadenpoit /Tpapxuna M.B./
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