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[IporpamMma oOcyxaeHa M omoOpeHa Ha 3acemaHuu pabodeid rpymmbl Dene-
pPaNBHOM CIYXKOBI MO TPYIy W 3aHATOCTH 1O BHEIPCHHIO CHCTEMBI IICJIEBOM MOATO-
TOBKHU CHEIHAIMCTOB JIJIS HY X (pemepaqbHON HHCIIEKIIUY TPyAa B CHUCTEME BBICIIIETO
oOpa3zoBaHUs



1. Lean ocBoeHUsT TUCITUTIINHBI

[lenpr0 OCBOCHUS TUCHIMIUIMHBI «YTIpaBiIeHUE pUCKaMH, CHCTEMHbBIA aHAIHN3

U MOJICTTUPOBAHUEY SIBJISICTCS O3HAKOMJICHHE W M3YyYCHHE MaruCTpaMH OCHOBHBIX

MPUHITUIIOB yNpaBlieHUsI 0€30MACHOCThIO CIIOXKHBIX CUCTEM, METOJ0B CUCTEMHOTO

aHaNMM3a ¥ MOJEIMPOBAHUS OTMACHBIX MPOIECCOB, MPHHATHS PEIICHUH HAa OCHOBE

COBPEMEHHBIX HHGOPMAIIMOHHBIX TEXHOJIOTHH.

JlucrurinHa IpeCTaBIsSeT TEOPETUIECKYI0 OCHOBY 0a30BBIX 3HAHUN
HEO0OXOAMMBIX BBIITYCKHUKAM JIJIsl pEIICHUS TPAKTUYECKUX BOIIPOCOB IO
YIPABJICHHIO B c(hepe TEXHOTECHHOM 0€3011acCHOCTH.

3amavyaMu JUCITUTUIUHBI SBJISIFOTCS:

— W3y4YCHUE MPUHIIMIIOB U METOJIOB MPUHSTHS PEIICHUN B YCIOBUSIX pUCKa, U OP-
raHu3alliy yrpaBjieHus: 0€30MacCHOCTHI0 HA OCHOBE COBPEMEHHBIX MH(MOpMAIIH-
OHHBIX TEXHOJIOTHIA;

— W3yYCHHE METOJOB CHCTEMHOTO aHaju3a U MaTeMaTHYECKOTO MOJCIUPOBAHUS
00BEKTOB M TPOIIECCOB MCCIICAOBAHMS, OIEHKH TEXHUKO-IKOHOMHUYECKON 3(-
(EKTUBHOCTH MEpPONPUSITHI, HAlPaBICHHBIX HAa TOBBIIIEHUE OE30MacHOCTH U
AKOJIOTUYHOCTH MPOM3BOJICTBA, & TAK)KE 3aTpaT Ha JMKBHJIAIUIO TTOCIICICTBUAN
aBapuil 1 KaTacTpo( M1t IPUHITUS IKOHOMHUUECKH 00OCHOBAHHBIX PEIICHUN;

— W3yYCHHE METOJOB ONTHUMH3AIUU TPOU3BOJCTBEHHBIX TEXHOJOTHUH C IIEJIBIO
CHW)KCHHS BO3JICHCTBUS HETaTHMBHBIX (PAKTOPOB HA YEIOBEKA M OKPYKAIOIILYIO
cpeny;

— H3y4YeHHE OCOOEHHOCTEH pa3pabOTKH, IJIAHWPOBAHUS M PeaM3alliid OpraHu3a-
[IMOHHO-TEXHUYECKUX MEPONpUATHNA B 00JacTu obecrieueHuss 0€30MacHOCTH
CJIOXHBIX CHCTEM M TMPOIIECCOB, OPTAHU3AIIMU U BHEIPEHUS COBPEMEHHBIX CH-
CTEM MEHE)KMEHTA TEXHOTEHHOTO U MPO(PECCHOHAIILHOTO pYCKa Ha MIPEANPH -
TUSX U B OpTraHU3AIHSIX.

2. Mecro nucuuniannsl B cTpykrype OOII marucrparypsi

JucuunnvHaa « Y mpaBjieHUE pUCKaMH, CHCTEMHBIM aHAJIN3 U MOJCIUPOBAHUE)» OT-
HocuTcs K yactu b 1.2, - Yacts, popmupyemast yqacTHUKaMHu 00pa30BaTENbHBIX
OTHOIIICHUI ¥ OCBAaMUBAETCs B 2 cCEMEeCTpe.
JucuuninmHaa «YnpaBiieHUEe PUCKAMU, CUCTEMHBIN aHAJIW3 U MOJICIIMPOBAHUE)
CBsi3aHa co caenyromumu aucuummiaamMu OOIT:
- «Madopmarmonnsie TexHosoruu B cdepe 0e30macHOCTHY», « IKCIEpPTH3a
oe3onacHocT»»; «TpyaoBoe mpaBoy.



3. IlepeyeHb JIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs 10 AUCHHUILIMHE (MO1Y-

JII0), COOTHECEHHBIE C IJIAHNPYEMBbIMH Pe3yJbTaTAMH OCBOCHHUSI 00pa3oBa-

TeJbHOU NMPOrPaMMbI

B pesynbrare 0CBOCHHS NUCHUIUTHHBI (MOIYyJsA) y oOydaroumxcs GopMupy-

IOTCA CICAYIOIHUEC KOMIICTCHINN W JOJIKHBI OBITH AJOCTUTHYTBI CJIICOAYIOIOIUC PC-

3yJbTaThl 00Y4YEHHs KaK dTan (GOpMHUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHITHIA:

Koa xomnerenumnn

B pesyJabTare ocBo-
eHus1 oOpa3oBa-
TeJbHOU NMPOrpam-
MbI 00y4aKOIIMHCS
HOJIZKeH 00,1a1aTh

IlepeyeHb MUIAaHUPYEMBIX pe3yJib-
TATOB 00y4eHHs MO JMCUMILINHE

VK-1. Cnocoben
OCYILIECTBIISATh KpH-
TUYCCKUM aHaAJIN3
MPOOJEMHBIX CUTY-
alMy Ha OCHOBE CH-
CTEMHOTO TI0X0/1a,
BBIpaOaThIBaTh
CTpaTEruro JIei-

CTBUU

CucreMHOE U KpUTH-
YECKOE MBIIIJIEHUE

- Anamusupyer npoOJEeMHYI CUTya-
IUIO, BBIIENSAS ee 0a30Bble COCTABIISAIO-
IIMe, ONpEAeseT 3aJadu IS PEIICHUS
poOJIeMBI;

- HaxomuT ¥ KpUTHUYECKH aHAIIM3H-
pyeT uH(OpMANHIO, HEOOXOIUMYIO IS
pEIICHUS MTOCTABIICHHBIX 3a71a4;

- PaccmaTtpuBaeT BO3MOXHBIE Bapu-
aHTBI PEUICHUS 3a/a4, OICHUBAs WX JO-
CTOMHCTBA U HEJIOCTATKH;

- I'paMOTHO, JIOTHYHO, apTyMEHTHPO-
BaHHO (OPMUPYET COOCTBEHHBIE CYXKIe-
Hus ¥ orleHKd. OtinnyaeT (HakThl OT MHe-
HUW, HMHTEpPIpPETAlil, OLEHOK U T.J. B
PacCyXJICHHUSIX IPYTUX YYaCTHUKOB -
TENbHOCTH;

- Ompenenser "
MTOCIICZICTBHS

BO3MOXKHBIX PEIICHUN 3a1auu.

OLICHUBACT

ITK-1-ciocoGHOCTh
00eCTIeYnTh CHU-
KEHHE YPOBHEU
poheCCHOHAIBHBIX
PHUCKOB C y4E€TOM
YCJIOBUH TpyJa

CITOCOOHOCTBIO  Ca-
MOCTOSITEILHO  ILjIa-
HUPOBATh, IPOBO-
JIUTh, 00pabaThIBaTh
U OLIEHUBATH DKCIIE-
PUMEHT

3HaTh

MeTtoapl ¥ NMOPAJOK OLUEHKH ONACHOCTEN U
npodecCUOHATIBHBIX PUCKOB PAOOTHUKOB
HcTouHnkn M XapakTEpUCTUKH BPEIHBIX U
OMacHbIX  (aKTOPOB  MPOHM3BOJACTBEHHOU
Cpelbl U TPYAOBOIrO IPOILECCa, UX KIIACCH-
(bukaumn

Ilopsanox npoBencHUs NpeABapUTENbHBIX
[P MOCTYIJIEHUU Ha paboTy, Hepuoauye-
CKMX U BHEOYEpPEOHBIX MEAUIUHCKUX
OCMOTPOB PaOOTHUKOB, MHBIX MEIUIIMHCKUX
OCMOTPOB M OCBHJIETEILCTBOBAHUN paboOT-
HHKOB

THUIIOBOM NEpedYeHb €XKETOAHO PEATU3YEMBIX
MEpPONPHUATUM IO YIYyYHNIEHUIO YCIOBUH U
OXpPaHbl TPYAA U CHIDKCHHUIO YPOBHEH IIPO-
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(heccuoHaIHHBIX PUCKOB

TpeboBanus  CaHUTAPHO-TUTHEHHYECKOTO
3aKOHOJATEIbCTBA C YYETOM CHELU(PUKH
JeSTeNIbHOCTU padoToAATEN S

Bunel u pasmep (00bem) KomreHcauui pa-
OOTHUKaM, 3aHSATHIM Ha pabOTax C BPEIHBI-
MU U (MJIM) OMACHBIMH YCJIOBHSIMH TpPYyAa,
YCIIOBUS U MOPAJOK MX IPEIOCTABICHUS
Metoael MOTHMBaLMM W CTUMYJUPOBaHUSA
pabOTHUKOB K O€301TaCHOMY TPy
OcHoBHBIE TPeOOBaHUSI HOPMATHUBHBIX IIpa-
BOBBIX AaKTOB K 3JaHUSM, COODPYKECHHUSM,
MOMEIIEHUSAM, MalluHaM, 000pYJAOBaHUIO,
YCTaHOBKaM, IPOU3BOJCTBEHHBIM IIpoOLiEC-
caM B dYacTu oOecneueHus Oe30MacHbIX
YCIIOBHI1 U OXpaHbl Tpyaa

Iopsimox pa3pabOTKHU M AKCHEPTU3BI MEPO-
NPUATHHA TIO OXpaHE TPyJAa B COCTaBe Mpo-
€KTHOM M TEXHOJIOIMYECKON TOKYMEHTaluu
MIPOU3BOJCTBEHHOI'O HA3HAUYEHUS
TpeboBaHus HOPMATHBHO-TEXHUYECKOH J10-
KYMEHTALlUU K COCTOSIHUIO M COJIEP>KaHUIO,
OopraHuzalMy paboT MO pacIIUpeHHro, pe-
KOHCTPYKIIMM M OCHAILCHHUIO 3[JaHMUH, CcO-
OpY>KEHU, MOMeLeHU I

Kiaccel m BuABl CPEACTB KOJUIEKTMBHOMU
3alUThl, 001IMe TpeOOBAaHUS, YCTaHOBIJIEH-
Hbl€ K CPEICTBaM KOJUIEKTHBHOM 3alllUThI,
MPUMEHEHHUs], IPUHLIMIIBI 3alUTHl U OCHOB-
HbI€ XapaKTEPUCTHKU CPEACTB KOJUIEKTHB-
HOM 3aIUTBI

Kraccel u BUIBI CpecTB MHIMBUAYATbHON
3aIIUTHI, UX TIPUMEHEHHE, TPUHIINTIBI 3aIIIH-
Thl U OCHOBHBIE XapaKTEPUCTHKH, MPETbSB-
JsieMble K HUM TpeOoBaHUsI, IpaBuia obec-
Ne4YeHuss pabOTHUKOB CPEJCTBAMH WHIMBH-
JlyaJIbHOM 3a1lUThI

YMETb
ITpumeHATh METObI MACHTHU(UKALIMK Omac-
HOCTEH M OLIEHKH NPOQECCUOHATBHBIX PUC-
KOB

KoopaunupoBats mnpoBeneHUE clenuallb-
HOM OLICHKU YCIOBHW TpyJa, aHAIU3UPO-
BaTh PE3yJIbTATHl OLICHKH YCJIOBHM TPyJa Ha
pabounx MecTax

OneHuBaTh MPUOPUTETHOCTh peATU3ALUU
MEPOIPHUATHNA IO YIYYIICHHUIO YCIOBUU U
OXpaHbl TpyJa ¢ TOYKH 3peHHs uX 3(pdek-
TUBHOCTH

@dopmupoBaTh TpeOOBaHUS K CpEICTBAM
MHIVBHUIYAJIbHOM 3allUTBl M CPEACTBAM
KOJUIEKTUBHOU 3aIlIATHI C y4ETOM YCIIOBHUU
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TpyZa Ha pabo4Mx MecTax, OLEHHMBATH HX
XapaKTepUCTUKH, a TaKXKe COOTBETCTBHUE
HOPMAaTUBHBIM TPEOOBaHUSIM
AHanu3upoBaTh W OICHUBATH COCTOSIHHE
CaHUTapHO-OBITOBOTO OOCITYKMBaHUS pa-
OOTHUKOB

OdopMIsaTh HEOOXOIUMYIO JTOKYMEHTAIHIO
JUISL 3aKJIFOYCHHS] IOTOBOPA ¢ MEIUIIMHCKU-
MU YYPESKICHUSIMH Ha IMPOBEACHUE MEI0-
CMOTPOB M MEIUIMHCKUX OCBHIETEIHCTBO-
BaHUU

OdopMsiTh TOKYMEHTBI, CBSI3aHHBIE C
oOecrieueHneM pPaOOTHUKOB CPEICTBAMHU
WHAMBUIYAJIbHOM 3alllUThl, MPOBEACHUEM
00s3aTeNbHBIX MEIUIMHCKUX OCMOTPOB U
OCBUJETEIbCTBOBAHUIN

Bnanets

BrisBienue, aHanu3 u oueHka mnpodeccuo-
HAJIBHBIX PHUCKOB

Pazpabotka miaHoOB (IIporpamMm) Meponpusi-
THI TI0 00ecreueHnI0 Oe30MacHbIX YCIOBHMA
U OXpaHbl Tpyda, YIYULICHUIO YCJIOBUH U
OXpaHbl TpyZda, YINPaBJICHUIO TPOodeccuo-
HaJIbHbIMH pHUCKaAMH

Pa3paboTka MepornpusTHii 1O MOBBIILICHUIO
YPOBHSI MOTHBAllUU paOOTHUKOB K Oe3omac-
HOMY TpYyIy, 3aHHTEPECOBAHHOCTH pPabOT-
HUKOB B YNyYIIEHHUH YCIOBHH Tpyaa, BO-
BJICYCHHUIO MX B PELICHHWE BOIMPOCOB, CBS-
3aHHBIX C OXPaHOU TpyJa

[MonroroBka mpemnoxeHuii mo obecrnede-
HUIO peXHUMa TpyZAa U OT]bIXa paOOTHUKOB,
MIEPEYHIO TTOJIATAIOIIUXCS UM KOMITCHCAIUI
B COOTBETCTBUU C HOPMATHBHBIMHA Tpe60Ba—
HUSAMHN

Ananus JAOKYMCHTOB 110 ITPUEMKE U BBOAY B
9KCIUTYyaTalI0 TPOU3BOACTBEHHBIX OOBEK-
TOB M OIIGHKAa WX COOTBETCTBHUSI TOCYAap-
CTBEHHBIM HOPMATHUBHBIM  TpeOOBaHHAM
OXpaHbl TpyJaa

OpraHuzanusi TpOBENEHHs] TpPEABAPUTEIb-
HBIX IIpU IpueMe Ha paboTy M mepuouye-
CKUX MEIUIIMHCKHAX OCMOTpPOB, APYTHX 00s-
3aTCIIbHBIX MCIUIIMHCKUX OCMOTPOB (OCBI/I—
JIETeIbCTBOBAHUI), O0O0S3aTCNBHBIX IICUXH-
ATPUYCCKHUX OCBI/II[CTCJ'IBCTBOB&HI/Iﬁ
KoopauHaiuss ¥ KOHTpOIb OOecreueHHs
pabOTHUKOB CpEICTBAMH WHIUBHYaTbHON
3aIUTHI, a TAK)KE X XPAaHEHHUs, OIICHKH CO-
CTOSHMSI M HCIPAaBHOCTH; OpTaHU3aIHs
YCTAHOBKH CPEJICTB KOJJICKTHBHOM 3alUTHI
BripaboTka mep o neuebHo-
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MPOQUIAKTHIECKOMY  OOCITYy)KUBAaHUIO U
MOJIeP)KaHUI0 TPeOOBAHUIT 1O CaHUTAPHO-
OBITOBOMY OOCIY)KHBAaHHIO PAOOTHUKOB B
COOTBETCTBHH C TPEOOBaHUSIMH HOPMATHB-
HBIX JOKYMEHTOB

- IPUMEHEHNE 3HaHUH HEOOX0AMMBIX JUIsi o0ecIe-
YEHUsI CHIKCHUS YPOBHEH NpodeccHoHaNIbHBIX
PHCKOB C Y4€TOM YCIIOBUIl Tpy/a;

- yMeeT 00ecIeunTs CHIKCHHE YPOBHEH mpodec-
CHOHAJIBHBIX PHUCKOB C Y4ETOM YCIOBUH TpyAa;

- BIIaJIceT HaBbIKAMH CHIDKSHUS yPOBHEH npodec-
CHOHAJIBHBIX PUCKOB C YYETOM YCJIOBHH TpyIa

4. CTpyKTYypAa U COAepKAHUE TUCIUIIIMHBI

OO6mmas TpyI0eMKOCTh JTUCIHUIUIMHBI COCTaBIIACT 5 3aueTHBIX eauHuIlsl (180
aKaJeMUYeCKUX Jaca, 3 HuX 12 gacoB jekmuii, 33 4acOB CEMUHAPCKUX 3aHATHH,
135 4acoB caMOCTOSITEILHOM PabOTHI).

CtpykTypa U CoAepKaHWe TUCIUILINHBI «YTIpaBIeHUE PUCKAMH, CHCTEMHBIN
aHaJIM3 ¥ MOJICTTMPOBAHKE» 110 CPOKAM U BUJaM paboThI oTpakeHbl B [Ipunoxenun 1.

B xypce BoiaeneHo 4 pazaena:

Pa3znen 1. OcHOBHBIE KATErOPHH U MOHATUA TEOPHHU 0€30MACHOCTH
CJIOKHBIX CHCTEM

Brenenue. Llenp u 3aaa4n JUCHUILIUHBL, €€ CTPYKTYpa U PEKOMEHAAIUU 110
u3ydeHuro. Kparkuii uctopuyeckuii 0030p 3TaroB CTAHOBJICHUSI U PA3BUTHS TEO-
pUU HAJIC)KHOCTU U OE30MACHOCTH CJIOKHBIX TEXHMUECKUX CUCTEM. TEeXHUYECKUE U
COLIMAJIBHO-D)KOHOMHYECKHE MPOOIeMbl 00ecnedeHus] HaJAeKHOCTU U 0e30MacHO-
CTU DKCIUTyaTallMU CIIOKHBIX CUCTEM. [IOHATUHHO-TEPMUHOJIOTMYECKUM amapar.
MeTo10JI0THsI CHCTEMHOI'O aHaIN3a U MOJICIUPOBAHUS OMACHBIX MPOIECCOB B TEX-
Hocepe (pucka). CoBpeMeHHbIE MH(POPMAITMOHHBIC TEXHOJIOTHH U OCOOCHHOCTH
KOMITBIOTEPHOT'0 MOJICIMPOBAHMUSI OMMACHBIX MPOIIECCOB U ABJICHUHN B TeXHOChEpE.

CucremHbie CBOMCTBa TeXHOC(hEPHI, TPOOIEMBbI MOACIUPOBAHUS U UHPOP-
MaIMOHHOTO YMPAaBJICHUS CJIOXKHBIMU cucTeMaMu. CHUCTEMHBIE acIleKThl Oe3omac-
HOCTU © pucka. CHCTEMHBIH MOJIXOA W  YIPaBICHHE PUCKOM. Puck-
OPUEHTUPOBAHHBIE MOJAXO/AbI MPU YMPABICHUU MOTEHIMAIBHO OMacCHBIMU OOBEK-
TaMH (CUCTEMaMH, MMPOLECCAMMU, SIBIICHUSIMU ).

AKcruoMaThkKa TeOpuHr O€30MaCHOCTH CJOXKHBIX CHUCTEM, MPUHIIUIIBI, TTOHS-
TUS U ompeniesieHus. B3anMocBsI3b moHATHI 0€30MacHOCTH, HAJICKHOCTH, KUBYUE-
CTH U 3P(HEKTUBHOCTH CIOXKHBIX cucTeM. O0IIMe MOHATUS O MOTEHIUAIBLHO ONac-
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HBIX ONEpalusiX U MOJACUCTEMAX AEATEIbHOCTU. 3allullaeMble 0ObEKThI. XapaKTe-
pUCTHKA BO3JEUCTBUN HETATUBHBIX ()aKTOPOB Ha YEJIOBEKAa U Cpely OOMTaHus
(Tepmuueckoe, Oapuyeckoe, TOKCHYECKOE, paJlalliOHHOE U MEXaHMYECKOE BO3-
nerctBusd). KoHuenuuss BO3HUKHOBEHHS IPOMCIIECTBUS. OHEPrO3HTPONUNHASA
KoHIenus onacHocted. IIpuHnunel 1 MeToasl obecriedeHusi 0€30MacHOCTH T10-
TEHLUHAJIBHO OINACHBIX OOBEKTOB. LIelb M1 OCHOBHBIE 33aJ1aud CUCTEM OOECIECYEHHS
0€30IMacHOCTH B TeXHOChepe.

[TokazaTenu HaJEKHOCTU U O€30MACHOCTH HEPE3EPBUPOBAHHOW CUCTEMBI U
CTPYKTYPHO-CJIOKHBIX CHUCTEM C pa3IUYHbIMHU BUAAMU pe3epBupoBaHus. IIpobiie-
MBI aHaJIN3a HAJIEKHOCTU U 0€30MaCHOCTU CIOXKHBIX cHCTeM. B3anMocBs3b moka-
3aresie HaJeKHOCTH U Oe3omacHoCTH 3emMeHTa. [lokazarenu HagexxHOCTH U Oe3-
OIMACHOCTH CJIOKHBIX cUcTeM. Mozenb (GopMUpOBAHMS MPEATIOCHUIKNA K IPOUCIIE-
CTBUIO IpPU JIMHEHHOM M HEJIMHEWHOM H3MEHEHUU NapaMeTpoB O€30IacHOCTH.
Pacuer mokaszarteneil mapameTpuuecKod 0O€30MacHOCTH NPH MOCTOSHHOM M CHY-
YaifHOM XapakTepe rpaHull 00JacTH AOMYCTUMBIX 3HadyeHUH. OnTUMHU3aus MoKa-
3aTesiel 0e30MacHOCTH MPHU MPOCKTUPOBAHUU CUCTEM. Poiib denmoBeueckoro gak-
TOpa B TEXHOT€HHOH Oe30macHOCTH. be30macHOCTh CIIOXKHBIX CHUCTEM «UYEJIOBEK-
MalmmHa-cpena». OCHOBHBIE MOHATUA U onpeAeneHus. [loka3aTenu kauecTa noj-
TOTOBKH IIEPCOHANA K BBIIIOJHEHHUIO IOTEHIMAIBHO ONIACHBIX ONEPALIMIA.

Paznen 2. CucTteMHBIH aHAJIN3 U MOAEJTHUPOBAHUE ONACHBIX MPOLECCOB
B TexHocepe

CyIIHOCTh CUCTEMHOTO MOAX0/a K UCCIEIOBAaHUIO 0€30MaCHOCTU CIIOKHBIX
CUCTEM. XapaKTEPUCTUKA ATAIIOB CUCTEMHOTO aHAJIN3a OIMACHBIX MpoueccoB. Oco-
O6eHHocTH (opMaU3alMU U MOJCIHPOBAHUS OMACHBIX MpoiieccoB. OO0O0IIeHHAS
MaTeMaThyecKast MoJieib 0€30MacHOCTH (PYHKIIMOHUPOBAHUS AIIEMEHTOB CHCTEMBI.

Meroabl aHan3a ONACHOCTH CHUCTEM: METOJ mepedopa TMIOTe3; METObI
aHajau3a, OCHOBAHHBIC HA IPUMEHEHUU OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEW;
baitecoBckue MeTOpl OLIEHUBAHUS TOTEHIIMATIBHO OMACHBIX CHCTEM.

['padoananuTuveckre MOJEIM MPOLECCOB BO3SHUKHOBEHUS MPOMCIIECTBUMN
(cuenapueB omacHoro coctosinug). [IpaBuna nmocTpoeHus aepeBa NpOUCHIECTBUS U
nepeBa coObITHil. CTPYKTYpHBIE CXEMbl U CTPYKTYypHbIE (DYHKLIHMU CIOXKHBIX CH-
cteM. MeToJ MUHUMAJIbHBIX (KpaT4alilivx) MyTeil 1 MUHUMAaJbHBIX cedeHuil. Mc-
ciieloBaHrEe (MOJEIMPOBAHUE) ONMACHOCTH CIIOKHBIX CHCTEM HAa OCHOBE AaHAIIN3a
CTPYKTYPHBIX CXEM U clieHapueB onacHOCTU. O1ieHKa 0€30MacCHOCTH CIOKHBIX CH-
CTEM C MPUBOAUMBIMU CTPYKTYPHBIMHU CXeMaMU 0€30MaCHOCTH U Pa3INYHbIMU BU-
namu pesepBupoBanus. OleHKa 0€30MaCHOCTH CIOXKHBIX CUCTEM C MPOU3BOJILHOM
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CETEBOU CTPYKTYPOM.

dopmanuzanus GYHKIIMH OMACHOCTU CIOXKHBIX cucTeM. DyHKIMK OmacHo-
CTH CJIOXKHBIX CHUCTEM C MapajuieIbHO-TIOCIEA0BATEILHON CTPYKTYPHOU CXEMOM.
OyHKIMKA OMACHOCTU CJIOXKHBIX CHCTEM C IMOCJIEI0BATEIbHO-TIAPAIIICIBHON U ce-
TE€BOW CTPYKTYpHOU cXeMOM. JIOTHKO-BepOSTHOCTHBIE METOJIbI MCCEAOBaHUS 0e3-
OTMMAaCHOCTH CJIOXHBIX cucTeM. OCHOBBI JIOTUKO-BEPOATHOCTHOTO ucuuciaeHus. Oc-
HOBHBIE JIOTHYECKUE ONEpALMK U TIpaBuia anreopsl Joruku. OCHOBHBIE OIpeesie-
HUSI, 3aKOHBI U TEOPEMBI anredpsl JIOTuku. PopMbl Torndeckux (GyHKUUN U Tpa-
BUJIA UX MpeoOpa3oBaHusi. BeposSsTHOCTHBIN aHAIN3 OMACHOCTH CIIOKHBIX CHUCTEM.
[TpeoOpa3zoBanus GyHKIUN anreOpbl JOTUKH B BEPOSITHOCTHBIE (DYHKIIUU OMACHO-
CTH CJIO’KHBIX CUCTEM METOJIaMU: pa3pe3aHus; OpTOTOHAIN3AIUN; PEKYPPEHTHBIM;
HapaIUBaHUS MMyTEH; CXEMHO-JIOTUYECKUM.

OCHOBBI TEXHOJIOTUM HWMHUTALMOHHOTO MOJEIMpPOBaHUsA. MareMaTH4eCKUil
anmapaT UMHUTAIIMOHHOTO MOJIEIMpPOBaHMUSI. MoJenupoBaHue CIy4ailHbBIX (HaKTo-
poB. MeToapl uaeHTUUKALMK U TpeoOpa30BaHUsl CTaTUCTHUECKON HH(OpMaLUH.
O0paboTka 1 aHAJIN3 PE3YIHTATOB MOJICIUPOBAHUS OMACHBIX MPOIIECCOB.

MonenpoBanue 0€30MacHOCTH 3IPraTUUeCKUX CHCTEM. MoJenupoBaHue
HA/IC)KHOCTH M 0€30MacCHOCTH MepCoHaNa KaK 3B€Ha CIOKHOW CHCTEMBI «4EIIOBEK-
MalIMHa-cpena». MaremaTHueckue MoJeNn O€30MacHOCTH 3PraTUYECKUX CHCTEM.
[Toxazarenn 6€30MaCHOCTH IPraTUYECKUX CHUCTEM C YUY€TOM BPEMEHHBIX OTpaHH-
YEHUW Ha JIOKAJIM3AIIUIO OTIACHBIX CUTyarui. MojaenupoBaHue MPOIEcCoB 00yUe-
HUS U TOJAJEp>KaHMs YPOBHSI MOJATOTOBKHM IMEPCOHANIa C yYETOM TpeOOBaHUl Oe3-
ornacHocTH. MaTremMaTHuecKoe MOJEIUPOBAHUE IPOLECCOB OCBOEHUS U YTPaThl
npohecCHOHANBHBIX 3HAHUH TepcoHanoM. Moienu U METObl TIOJTOTOBKH TEPCO-
Haja ¢ ydyeroM TpeOoBaHHI Oe3omacHOCTH. Mopaenu moajaepKaHus TpeOyemMoro
YPOBHSI YMEHH M HaBBIKOB OE€30MACHOTO BBHITIOJHEHHs MOTEHIIMAIBHO OIMACHBIX
orepaluii mepcoHaIoM B IPOLECCEe MPOU3BOICTBEHHOM 1€ TEIbHOCTH.

CucTeMHBIN aHATH3 ¥ MOZCIIMPOBAHNE MTPOIIECCOB MPUIMHEHHUS yiiepOa mpu
TE€XHOT'€HHBIX MpouCIIecTBUAX. OCHOBHBIE MPUHIUIIBI CHCTEMHOTO aHaJIN3a U MO-
JIETUPOBAHMS TIPOIIECCOB MPUYMHEHHUS yIIiepOa NMpU TEXHOTEHHBIX MPOUCIIECTBH-
sx. KonuentyanbHass Mojaens mpoiiecca NMpuyuHEHHs yuiepba. MopenupoBaHue
MIPOIIECCOB HECAHKIIMOHUPOBAHHOTO BBHICBOOOXK/ICHUSI M UCTEUCHHS SHEPTUU U Be-
niectBa. MojenupoBaHue MPoOLECCOB HEYNPABISEMOr0 paclpOCTPaHEHUs, TPaHC-
dbopMaruu 1 pa3pymnuTeIbHOTO BO3ACHCTBHS MOTOKOB YHEPTUH M BEIIECTRA.

Pa3zges 3. YnpasiieHne pucKaMu IPH IKCIUIyaTAlMH MOTEHIHAIBHO
OMACHBIX cUCTeM (00 BEKTOB)



OcHOBBI TEOPUHU U METOBI aHaNM3a prucka. KoHuenus pucka B 3aja4ax cu-
CTEMHOI'0 aHajiM3a 0€30MacHOCTH CJIOXKHBIX cUcTeM. HeompeneneHHOCTh U PHCK.
VYnpasnenue u puck. CoCTaBISIIONME U UCTOYHUKU PUCKA B yNpaBlieHUU. Puck-
OPUEHTUPOBAHHBIE TPOTPaMMbl KOHTPOJIBHO-TTPOPUIAKTHUECKUX MEPOTIPUSITUI 110
MPEeayNpexXICHUIO porcIecTBUA. MeToibl aHainu3a U MPOrHO3a PUCKa MPHU IKC-
IUTyaTallK CIOKHBIX cUCTeM. YmpasieHue puckamu. [IpoGiema BeiOopa pemieHus
B YCJIOBHSIX HEOINPEACICHHOCTU. XapaKTepUCTUKA 3a7ad TMPUHATHS PEIICHUU.
[IpyHIMOBI U KPUTEPUU TIPUHATHS PEIICHUN 00 YNpaBJIICHUU PUCKAMU. YTIIpaBlie-
HUE PUCKOM TPHU MPOECKTHUPOBAHUU, UCTIBITAHUAX, MOHUTOPUHIE U HKCILTyaTallUH
NOTEHIIMAIBHO ONACHBIX 00BEKTOB. METO/bl M TEXHOJOTHH MPUHATHS YIIPABIICH-
YECKUX PEIICHUN B YCIOBUSX HEOMPEAEICHHOCTH. TEXHOJIOTHS MPUHSTHS YIpaB-
JICHYECKUX PEIICHUI B YCIOBUAX CTOXAaCTUYECKOTO U MOBEACHYECKOTO PHUCKOB.
MeTonbl ¥ TEXHOJIOTUU TPUHSITHUS PEIICHUI B YCIOBUSIX «IIPUPOJIHONY HEONpeie-
JE€HHOCTH. TeXHOJIOrnu BbIpaOOTKU YIPABICHUYECKUX PEIIEHUN C YU4ETOM CHCTEMBI
MPEANOYTEHUN JINIA, TPUHUMAIOIIETO PEUICHUE.

CratucTUYeCKHil KOHTPOJIb O€30MACHOCTU CIIOKHBIX CHCTEM U TEXHOJIOTHU-
YECKUX SKCIUTyaTallMOHHBIX MpoIieccoB. CTaTUCTUUYECKUE METOJbl MACHTH(UKA-
nuu onacHocted. CTaTUCTUYECKUE METOJbI OLICHKM MOKa3aTessl 4acTOThl IMPOKUC-
miectBusl. CTaTUCTUUECKOE OIICHMBAaHHUE NOKa3aTesnei 0€30MacHOCTH CIIOKHBIX CH-
cteM. CTaTUCTUYECKOE MOJIETUPOBAHKE IMpOIEcca AETPaJallid BBIXOJIHBIX IMapa-
METpOB 0€30MacHOCTH. MeToAbl CTaTUCTUYECKUX PELICHUH NIl OJTHOTO JAMarHo-
cTU4eckoro napamerpa. CTaTucTuyeckue pelieHrus Ipyu HATUYUU 30HbI HEONpeEe-
neHHOCTU. CTaTUCTUYECKUM KOHTPOJIb (OLIEHWBAHUE) MApAMETPOB MOTEHIHUAIBHO
OMacHbIX omnepauui. [IpUHIUIBI CTATUCTUYECKOTO OLEHUBAHMS MapaMeTpPOB IO-
TEHIIMAIBHO OMACHBIX onepanuid. CTaTUCTUYECKOE OLICHMBAHWE WU3MEHEHUS MOKa-
3arenieil 0€30MaCHOCTH CIOXKHBIX cUcTeM. CTaTUCTUYECKH KOHTPOJIb d(PPeKTrB-
HOCTH MeporpusiTuii obecrnieuenus Oe3omnacHocTU. OreHka 0e30MacHOCTH CIOXK-
HBIX CHUCTEM METOJaMH CTAaTUCTUYECKOIO MOJAEIMpOBaHUs. MeToJ cTaThUCTH4e-
CKOM OIICHKM YCJIOBHOW BEpPOSITHOCTH (hOPMHUPOBAHHUS KAHAJIOB IMPOMCIIECTBUS.
MeTon cTaTUCTUYECKOTO OLIEHUBAHUS BEPOSTHOCTH OMACHBIX COCTOSTHUM CIOYKHBIX
cucteM. OnTuUMHU3anUg MPOrPAMMBI  CTPYKTYPHO-UEPAPXUUYECKOTO0 KOHTPOJIS
HAJIeKHOCTU U O€30MaCHOCTH CJIOKHBIX CHCTEM.

[Iporno3upoBanue M OILIEHKA TMOCHEACTBUN (yiiepOa) MPOUCIIECTBUMA, CBS-
3aHHBIX CO B3pbIBaMu BemiecTB. OO0mIas XxapakTepucTUKa B3pbIBOB. JleTrepMuHupo-
BAHHBI M BEPOSITHOCTHBIM METOJBl MPOTHO3UPOBAHUS MOCIEACTBUN B3PBHIBOB.
MonenvupoBaHue MOCIEACTBUI B3PHIBOB TEXHOJOTUYECKUX OOBEKTOB C KOHJIEHCH-
POBaHHBIMH BEIIECTBAMHU U MEPETPETHIMU KUAKOCTAMU. MoaeaupoBaHue mocie -
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CTBUI B3PBIBOB TEXHOJIOTMYECKUX OOBEKTOB C Mapora3oBO3IYIIHBIMUA CMECSIMH U
CKaThIMU HETOPIOYMMU Ta3aMH.

[Iporno3upoBanue M OlieHKa MocheACTBUM (yuiepOa) MpoUcCIIeCTBUMA, CBS-
3aHHBIX ¢ noxapamu. OO0mas xapakTepucTHKa MporeccoB ropenus. IIporuoszupo-
BaHME M OIICHKA MOCJEACTBUIN MpouciiecTBUi (yiep0Oa), CBsI3aHHBIX C TOPEHUEM
MPOJIUTHIX TOPIOYUX BEIIECTB U MApOBO3AYyIIHOrO obOsaka. [IpornosupoBanue u
OLICHKA MOCJIEICTBUN MpouciiecTBuil (yuiep0a), CBI3aHHBIX C MOXKapamu Ha Mpo-
MBIIIJIEHHBIX 00BEKTAX U B HACEJICHHBIX MTyHKTAaX.

[Iporno3upoBanue M OlleHKa MocHeACTBUM (yuiepOa) MpOUCIIECTBUMA, CBS-
3aHHBIX C BEIOPOCOM TOKCHUYECKHUX (OMACHBIX XMMUYECKHX) U PaJIMOAKTUBHBIX Be-
niectB. [IporHo3upoBaHre W OLEHKA MOCIEICTBUN MPOUCIIECTBUM, CBSI3AHHBIX C
BBIOpOCOM XUMHUYECKH omnacHbIx BemiecTB. Metoanka TOKCH. TIporno3upoBanue
U OLICHKA IMOCJHEACTBUM MPOUCHIECTBUM, CBSI3aHHBIX C 3apa)KEHUEM CHIIbHOJIEH-
CTBYIOIIIMMHU SIIOBUTHIMU BelecTBaMu. [IporHo3upoBanue u OleHKa MOoCIeICTBUI
MIPOUCIIIECTBUM, CBSI3aHHBIX C BHIOPOCOM PaIMOAKTUBHBIX BEIIECTB.

Paznen 4. OnTuMu3anus MPomeccoB IKCIIYATANNM CJIOKHBIX CHCTEM
¢ yueToM TpeOOBaHUii 0€30MACHOCTH

MopenvupoBanue 0€30MaCHOCTH CJIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKHX
ciy4ailHeIX mnpoueccoB. OCOOEHHOCTH MOCTAHOBKH, (OpMAM3AlMU U PELICHUS
3a/lay OMTHUMH3ALUU C YYETOM TpeOOBaHUMN OE30MacHOCTH CIIOXHBIX cucteM. Oc-
HOBHBIC MOHSITHUS U ONpEETIeHNUsS MAapKOBCKUX MpoIeccoB. YpaBHeHuss Koamoro-
poBa. IIpenenbHbIe BEPOSTHOCTH COCTOSIHUMA. ONTUMU3AIUSA MapKOBCKUX MOJIEIICH
0€30MacHOCTH CIOXKHBIX cucTeM. OnTumuzanus Tmokazarenedl 0e30MacHOCTH
CJIOKHBIX CUCTEM C MCIIOJB30BAaHUEM allapara nojlyMapKoBCKUX IporeccoB. Jlo-
rU4YecKre MoJieu 0e30macHoro (PyHKIMOHUpPOBaHUS cUCTeMbl. Dopmanuzaius
nporiecca (GyHKIIMOHUPOBAHUSI CJIOKHOM CHCTEMBI C UCIIOJIb30BaHUEM arrmapara
MOJIYMAapKOBCKHUX MPOLIECCOB.

Ontumuzanusi mokasaresneil 0e30MacHOCTH CIOKHBIX CHUCTEM C TOMOIIBIO
nporpaMMHbIX komiuiekcoB Excel, Mathcad, MatLab, GPSS. MoaenupoBanue
0€30MacHOCTH IKCILTYaTallMOHHBIX MPOILIECCOB HA OCHOBE TEOPUM MACCOBOIO 00-
ciyxuBanus. [locTaHOBKY 3a/1a4, MPUBOASIINE K MOJICIISIM TEOPUU MAacCOBOTO 00-
cnykuBanus. Knaccudukanus cucteM MaccoBoro oociyxuBanusi. CUCTEMBI Mac-
COBOT'O OOCITY>)KHBaHUSI C OTKa3aMU U OKUJIaHUEM (O4Yepenibio). 3aMKHYThIE CUCTE-
MBI MaccoBoro obciy>xuBanus. [IpuMepsl pemieHus 3aaad odecreueHus: 6e3omnac-

HOCTH CJIOKHBIX CHCTCM C HCIIOJIb30BAHHMCM MATCMATHYCCKOI'O allllapaTa TCOPpHUHU
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MacCOBOI0 0OCIY)KHBaHHUs U IPOrpaMMHBIX kKomiuiekcoB Excel, Mathcad, MatL ab,
GPSS.

OntuMu3zaiys mapamMeTpoB MporpamMm odecriedueHus: 0€30MaCHOCTH KCILTY-
atauuu (ITOBD) cloXkHBIX cUCTEM METOJaMU AMHAMUYECKOTO MPOrpamMMHUpOBa-
Hus. [locTaHoBKa 3a7aydl TUHAMHYECKOTO MpOorpaMMHUpoBaHus. [IpuHIMI onTH-
MaJIbHOCTH. PeKyppeHTHOE COOTHOIIEHHE METO/Ia JUHAMHUYECKOTO MPOrPaMMHpPO-
BaHus. [Ipumeps! perrenus 3agad ontuMusanuu [1OBD clioxHBIX cUCTeM MeTo1a-
MH TUHAMHAYECKOTO MporpaMMupoBaHus. ONTHMHU3AIMS apaMeTPOB 0E30MacHo-
CTH TEXHOJIOTHUECKUX IKCIUTyaTallMoHHBIX mporeccoB (TOII) Ha oCHOBe ceTeBbIX
METOIOB IIJITAHUPOBAHUS U yIpaBjieHus. MaTeMaTHUeCKOe MOCIUPOBaHHE MOTEH-
IIMAJILHO OMNACHBIX orepanuii. MaTeMaTHUeCKue MOJIENIN TEXHOJOTHYCCKUX 3KC-
IUTyaTalldOHHBIX TporeccoB. ONTHMH3AIMOHHBIC 3aJaYd HAa OPHEHTHPOBAHHBIX
rpadax. OnTUMHU3AIKS TEXHOJOTHYECKUX SKCIUTyaTallMOHHBIX MPOIIECCOB C yde-
TOM TpeOOBaHUi 0€30MaCHOCTH C MPUMEHEHHEM COBPEMEHHBIX BBIYHCIMTEIBHBIX

KOMIIJICKCOB.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Meronuka npenonaBaHus «YTPaBICHUE PUCKAMH, CUCTEMHBIM aHAIU3 H
MOJIETIMPOBAHUE» U pealln3alis KOMIIETEHTHOTO MOAX0/1a B U3JI0)KEHUU U BOCIIPH-
ATUW MaTepuaja MpeAyCMaTPUBACT MCIIOJIb30BAHNUE CIEAYIONINX aKTUBHBIX M WH-
TEPaKTUBHBIX ()OPM TIPOBEICHUS TPYIIIOBBIX, WHIANBUAYATbHBIX, ayJAUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHI:

— UCTIOJb30BaHUE HHTEPAKTUBHBIX (DOPM NP MPOBEACHUN 3aHITHN (CEMUHAPHI
U JIEKIIMM B JUAJIOTOBOM PEXHUME, JUCKYCCUU, TPOCMOTP BUIEO MaTEpHUAIOB, CH-
TyallMOHHBINA aHAJIN3 U MOJICTUPOBAHUE OMACHBIX TIPOIIECCOB U JP.);

— pa3paboTka MaTeMaTHUYECKUX MOJEICH U pelIeHre MPaKTHUIEeCKUX 3a/1a4 Ofl-
TUMU3AIUU TPOTpaMM (MEPOTIPUSATUI) OOeCTIeYeHHs IKCIUTyaTalluOHHOM (PKOJI0-
rUYeCKOoi) 0€30MacHOCTH MOTEHIIUATIBHO OMACHBIX 00BEKTOB C MPUMEHEHUEM CO-
BPEMEHHBIX MH(POPMAIMOHHBIX TexHoJorui (makeroB Excel, Mathcad, MatLab,
GPSS);

— 00CyXXJIeHHE W 3aIlUTa BBIMOJTHEHHBIX CAMOCTOSATEIBHBIX Pa0OT MO AMCIIH-
TUTHHE;

— MPOBEICHHUE TEKYIIETO KOHTPOJIS.
6. OueHouHbIEe CpeACTBA M TEeKYIIero KOHTPOJIsI yCIeBaeMOCTH, MPO-

MEKYTOYHOM AaTTeCTAMM IO HMTOraM OCBOEHUSl TUCHMIUIMHBI M Yy4eOHO-
MeToInYecKoe odecneyeHue CaMoCTOSATeIbHOI padoThI CTYI€HTOB

12



B mpouecce oOydeHHs] HCMONB3YIOTCS OILICHOYHBIE CpeIcTBa PYyOEkKHOTro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALUM U CIEAYIOLIME BUIBI Ca-
MOCTOSITEJIbHON paOOThI: KOHTPOJIbHBIE PAOOTHI, JOKIA/IbI.

6.1. ®oHja O1LIEHOYHBIX CPEICTB ISl IPOBEAeHNS MPOMEKYTOUYHOM aTTeCTAlMHU
00y4aroumuxcs no JMCHUIJINHE (MOIYJII0)

6.1.1. [lepeyeHb KOMIETEHIMN C yKa3aHHEM 3TanoB MX (OPMUPOBAHHS B
Ipolecce 0CBOEHUsI 00pa30BATENBbHON IPOrPAMMBI.
B pesynbrare ocBOeHUS TUCHUIIUHBI (MOAYIIsI) (GOPMUPYIOTCS CIETYIOIIHE

KOMIIETEHIIU U
Koa xomme- B pe3yabTare ocBoeHus1 00pa3oBaTeJbHONH MPOrpaMMbl 00yUaloLuiicst
TEHIINU OJIKEH 00J1a1aTh
YK-1 CrocoOHOCTh OCYIIECTBISATh KPUTUUECKUM aHATIN3 MPOOJIEMHBIX

CUTYyaIlui Ha OCHOBE CHCTEMHOT0 IT0IX0/1a, BBIpadaThIBaTh CTpa-
TETUIO JEUCTBUH

[MK-1 CnocobHOCTh 00ecreynTh CHUYKEHUE YPOBHEH MpodeccHoHalb-
HBIX PUCKOB C YY€TOM YCJIOBHUH TpyAa

B  npomecce  ocBoeHuss  00pa30BaTENBHOM  MPOrpaMMbl  JaHHBIE
KOMIIETEHIIMH, B TOM YHCJIE UX OT/AEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS ITOITAITHO
B XOJI€ OCBOEHHUS OOydYaroluMuCAd JUCUUILIMH (MOAyneil), MpakTHK B
COOTBETCTBUM C YYE€OHBIM IUIAHOM U KaJ€HJApHBIM Tpa@UKOM y4yeOHOro
nporecca.

6.1.2. Onucanue noka3zareyel 1 KPpUTEpPUEeB OLIEHNBAHUS KOMIIETCHIM,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCHMUILIMHBI (MO1YJIS1), ONMCAHUE LKA
OLlEHUBAHUS

[TokazaTenem oreHUBaHMS KOMIIETCHIIMN HA Pa3IUYHBIX dTanax ux (Gopmu-
pPOBaHMUS SBJISETCS TOCTHKEHUE O0YUYarOIIUMUCS TNIAHUPYEMBIX Pe3yJbTaToB 00Y-
YEHUS MO0 JUCHUILUIMHE (MOJYJIIO).

YK-1. CriocoOHOCTh OCYIIECTBISATh KPUTUUECKUN aHATTN3 TPOOJIEMHBIX CUTYyaIuil
Ha OCHOBE CHCTEMHOTO MOJX0/Ia, BRIpadaThIBaTh CTPATETHUIO JEHCTBUN

Kpurepun onennBanns
IToxa3aTtesn

2 3 4 5
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3HATh:
OCHOBBI KPHUTH-
YEeCKOro aHajH-
3a TPOOIEMHBIX
CUTYyaLHi Ha
OCHOBE CHUCTEM-
HOTO0 TOJXO0Aa,
BBIpaOAaTHIBATH
CTpaTeruto0 JIeu-
CTBUI

OO0yuaromuiics ne-
MOHCTPHPYET MOITHOE
OTCYTCTBHE WJIH He-
JIOCTATOYHOE COOT-
BETCTBUE CIIEAYIO-
LIMX 3HAHUI: OCHO6bI
Kpumuuecko2o aHa-
JIA3a TIPOOJIEMHBIX
CUTyallU Ha OCHOBE
CHCTEMHOTO MOJIXO0-
Ila, BEIpaOaTHIBAThH
CTpaTeruio 1eUCTBUN

OOyuaromuiics se-
MOHCTPHUPYET HENOJI-
HOE COOTBETCTBHE
CIEAYIOLINX 3HAHUM:
OCHO8bL KpUMUYECKO-
20 aHanu3a Mpo-
OJICMHBIX CUTYyaIlHi
Ha OCHOBE CHCTEMHO-
r'0 TI0JTX0/1a, BhIpada-
THIBaTh CTPATETHUIO
JeUCTBUI
Honyckarorcs 3Hauu-
TEIbHBIE OIIINOKH,
MPOSIBIISIETCST  HEMO-
CTaTOYHOCTHh 3HAHMWH,
10 pAny MokasaTenei,
0o0yJaronuiics MCIbI-
THIBACT  3HAYUTEIb-
HBIE 3aTPYJHEHHS MIPH
ONEpUPOBAaHUM  3Ha-
HUSIMU TIpH UX TIepe-
HOCE Ha HOBBIC CHUTY-
aIum.

OOyuarommiics me-
MOHCTPHPYET Ya-
CTUYHOE COOTBET-
CTBUE 3HAHUH: OCHO-
8bl KPUMUYECK020
aHanu3a npooieM-
HBIX CUTYyallWid Ha
OCHOBE CHCTEMHOTI'O
MOJIX0/1a, BEIpa0aThI-
BaTh CTPATETHUIO JCH-
CTBUM, HO 10IIyCKa-
FOTCSI HE3HAUUTEIIb-
HEIE OIIIHOKH, HETOY-
HOCTH, 3aTpyIHEHUS
TIPU AaHATHTHIECKHUX
oTepaIusX.

OOyuaromuiics  Je-
MOHCTPHUPYET TIOJHOE
COOTBETCTBHE  Clie-
B1R% 0111704 3HaHUI:
OCHOBbL KPUMUYECKO-
20  aHanM3a  Tpo-
OJIEMHBIX ~ CHUTYyaIlHid
HA OCHOBE CHCTEMHO-
ro Mojxojaa, BeIpada-
THIBaTh  CTPATETHIO
IEHCTBHUIH, CBOOOIHO
orepupyetr mnpuodpe-
TEHHBIMU 3HAHUSIMH,

yMeTb:
OCYIIECTBIISTh
KPUTUYECKUN
aHaJIN3 NPo-
OJIEMHBIX CHUTY-
anyii Ha OCHOBE
CHUCTEMHOT'O
MOJIX0J1a, BBIpa-
OaTbIBaTH CTpa-

OOyuaromuiicst He
yMeeT HJIN B HEA0-
CTaTOYHOM CTEICHU
o0yamaeT ymeHHEeM
OCYILIECTBIIATH KpHU-
TUYCCKUN aHaIN3
MPOOJIEMHBIX CHTYa-
LU Ha OCHOBE CHU-
CTEMHOI0 I10X0/1a,

OO0yyaromuiics ie-
MOHCTPHUPYET HenoJ-
HOE COOTBETCTBHE
YMEHUI OCYLIECTB-
JIATh KPUTUYECKUI
aHaJIN3 MPOOIIEMHBIX
CUTyalri Ha OCHOBE
CHCTEMHOT'0 MOJIXO0-
J1a, BBIpa0aThIBaTh

OO0yyvaromuiics ie-
MOHCTPHUpPYET 4a-
CTUYHOE COOTBET-
CTBHE YMEHUH OCY-
IIECTBIATHh KPUTUYC-
CKUH aHau3 Opo-
OJIEMHBIX CUTYaLNH
Ha OCHOBE CUCTEMHO-
o T0JIX0/1a, Bhipada-

OO0yyvaromuiics
JEMOHCTPHUpPYET HOJI-
HOE COOTBETCTBHE
YMEHUH OCYLIECTB-
JISATh KPUTUYECKUI
aHaJIn3 MPOOIEeMHBIX
CUTYyaliil Ha OCHOBE
CHUCTEMHOT'O TIOJXO-
Jla, BBIpa0aThIBATh

TETHUIo AeH- BbIpabaThIBaTh CTpa- | CTPATETHIO JCHCTBUI. | THIBATh CTPATETHIO CTpPaTETHIO JeHCTBUM
CTBUI TErHI0 1eHCTBUI JlonyckaroTcs 3Ha4n- | IEHCTBUM. YMEHUS CB00Oos1HO omepupyeT
TEeJbHBIC OIIHOKH, OCBOEHBI, HO JIOMTyC- | MIPHOOPETEHHBIMU
MIPOSIBIISIETCS HE0- KaroTcs He3HAYH- YMEHUSIMH, TIpUMeE-
CTaTOYHOCTh YMEHUH, | TeIbHbIE OIUOKH, HSIET UX B CHUTYyalUsIX
o psiy ToKa3are- HETOYHOCTH, 3aTPy/I- | MOBBIIIEHHOMN CIIOXK-
e, 00yJaronuiics HEHUS MPHU aHAJTUTH- | HOCTH.
WCTIBITHIBACT 3HAUYM- | YECKUX ONEpaLusiX,
TeJIbHBIE 3aTpyJHE- nepeHoce yMEeHuil Ha
HUS TIpU OTIEPUpOBa- | HOBBIE, HECTAHAAPT-
HUM YMEHUSIMU TIPU HBIE CUTYaLIH.
UX NIEpEeHOCe Ha HO-
BbI€ CUTYalllH.
BJIANETD: OOyuaromuiics He OO0yyJaromuiics Bia- OO0yyaromuiics 4a- OO0yuaromuiics B
KPUTHIECKUM BIIQ/IEET WIIM B HEJIO- | JIEET KPUTHIECKUM CTUYHO BJIQJICET KPU- | TIOJHOM 0OBbeMe Biia-

aHaJIM30M TIPO-
OJIEMHBIX CHUTY-
aryii Ha OCHOBE
CHCTEMHOT'O TO/I-
X0/1a Uil BBIpa-
00TKH cTpa-

CTaTO4YHOH CTENEHU
BJIaJieeT KPUTUUECKUM
aHaJIM30M TIPO-
OJIEMHBIX CUTY-allui
Ha OCHOBE CUCTEMHO-
ro IOAX0Ja /Uil BbI-

aHaAJIM30M Tpo-
OJIEMHBIX CUTY-alui
Ha OCHOBE CHCTEMHO-
r'0 TIOJI-X0/1a ISt
BBIpa-00TKH cTpa-
TEruu J1eicTBUS B

TUYECKUM aHATIH30M
po-0JIEMHBIX CUTY-
aluii Ha OCHOBE CH-
CTEMHOI'0 MOJI-X0/1a
JUTsL BEIpa-00TKH
cTpa-Teruu aeu-

JieeT KPUTHIECKUM
aHaJIM30M TpO-
OJIEMHBIX CHTY-allui
Ha OCHOBE CHCTEMHO-
ro HOA-X0Aa AJIs
BBIPa-00TKH CTpa-
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TETUU IEUCTBUS

pa-060TKH cTpa-Teruu
JIEUCTBUA

HEIIOJIHOM 00BbEME,
JIOMYCKAIOTCS 3HAYH-
TEIbHBIC OIITHOKH,
MIPOSIBIISICTCS HEIO-
CTaTOYHOCTH BIIaJIC-
HUSI HaBBIKAMH I10
PSAAY OCHOBHBIX I10-
kazareneil. O0y4aro-
IIUICST UCIIBITHIBACT
3HAYNUTEIbHBIC 3a-
TPYAHEHHS TP TIPH-
MEHCHHH HABBIKOB B
HOBBIX CHUTYaIIUsX.

CTBHSL.

OCHOBHBIC HaBBIKH
OCBOCHBI, HO JIOITyC-
KarOTCsl HE3HAYH-
TeJbHBIE OIINOKH,
HETOYHOCTH, 3aTpy/I-
HEHUS MPU aHAJUTH-
YECKUX OIEpaIusX,
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTaH/IAPT-
HBIC CHTYAIHH.

TETUU JIEUCTBUS ,
CBOOOTHO TIPUMEHSIET
MOJTyYEHHBIC HABBIKH
B CUTYaIUsIX MTOBBI-
IMIEHHOM CIIOKHOCTH.

[1K-1 CriocoOGHOCTh 00eCcTIeUnTh CHIKEHHUE YPOBHEH MPOGECCHOHAITBHBIX PUCKOB C y4e-
TOM YCJIOBUH TpyAa

3HATh: OO6yuatomuiics ne- Obyuaromuiics ne- Obyuaromuiics ne- OOyvaromuiicss  fe-
METOJMYECKHEe | MOHCTPHPYET MOJHOE | MOHCTPHPYET HEToJ- | MOHCTPHPYET Ya- MOHCTPHPYET TOJHOE
0COOCHHOCTH M | OTCYTCTBHE WJIA HE- | HOE COOTBETCTBHE CTHYHOE COOTBET- COOTBETCTBHE  ClIe-
XapaKTEPUCTUKU | JOCTATOYHOE COOT- CICAYIOLIUX 3HAHUHN: | CTBUE 3HAHUU: OCO- b1R% 0111704 3HaHUIL:
ATANoB CUCTEM- | BETCTBHE CIEAYIOMHNX | OCOOCHHOCTEH 1 Xa- OeHHOCTeH 1 Xapak- | OCOOEHHOCTeH W Xa-
HOT'O aHaJIM3a U | 3HAHWH: 0COOEHHO- PaAKTEPUCTUKH 3TAMOB | TEPUCTHKH ITAIOB PaKTepUCTUKUA  dTa-
CHHTE3a CIIOXK- | CTeH W XapaKTepu- CHUCTEMHOTO aHAIM3a | CUCTEMHOTO aHaIM3a | OB CUCTEMHOTO aHa-
HBIX CHCTEM CTHKH 3TaIlOB CH- Y CHHTE3a CIIO’KHBIX U CHHTE3a CIIOKHBIX | JIM3a M CHHTE3a
(nporieccon), CTEMHOTO aHaJIU3a U | cUCTeM (IIPOLIECCOB), | CHUCTEM (TPOIECCOB), | CIOKHBIX CHUCTEM
MIPOLIEAYPHI BBI- | CHHTE3a CIOMKHBIX MPOLEYPHI BEIPAOOT- | MPOLEAYPHI BBIpa- (poreccoB) JUTST
paboTKu yrpaB- | cucTeM (IIPOIECCOB), | KU YIPABICHUECKUX 0O0TKH ympaBieHYe- CHIDKEHHsI  Tpodec-
JICHYECKHUX pe-  |TpOIeaypbl BRIPaOOT- | peIeHnit. AIst CHU- CKHUX PEIIeHUH s CHHAQJIBHBIX  PHUCKOB,
LIEHUN 114 KU YIIPaBJIEHYECKUX JKeHus npodeccu- CHWKEHHUS mipodec- MPOLETYPBI BBIpa-
CHIDKEHHS IIPO- | peIICHUI JUTsS CHHU- HaJIbHBIX PHCKOB CHHAJIBHBIX PHCKOB 0OTKH  ympaBleHYe-
(deccuHANBHBIX | KeHus npodeccu- JlomyckaroTcst 3Hauu- | , HO JOIYCKalOTCS CKHX PELICHUH.
PUCKOB HAJIbHBIX PUCKOB TCJIBbHBIC OIHI/I6KI/I, HE3HAYNUTCIIbHbBIC

IMPOABJIACTCA HENO- OHII/I6KI/I, HETOYHO-

CTaTOYHOCTh 3HAHMH, | CTH, 3aTPyJHEHHS

1o Py ToKa3are- MIPY aHAJTUTUIECKUX

e, 00yJaronuiics orepanusx.

UCIIBITHIBACT 3HAYH-

TENIbHBIE 3aTpYIHE-

HUSI [IPH OTIEPUPOBa-

HUHW 3HAaHUAMMU IIPU

UX TIepeHOoce Ha HO-

BbBIC CUTYyallUuH.
yMeThb: OOyuaromuiics He OO0yyvarommuiics ie- OO0yyaromuiics jie- OO0yuvaromuiics
OpraHnu3oBaTh YMECT WM B HEA0CTA- | MOHCTPUPYET HEIIOJI- MOHCTPHUPYET Ha- JAEMOHCTPUPYET I10JI-

MPOIIECCHI (TIpo-
HeAypbl) HCCie-
JTOBaHUS CIIOXK-
HBIX CUCTEM U
MIPUHSTHS pe-
meHui o obec-
IICYCHHUIO TCXHO-
TeHHOU 0e3-
OTIACHOCTH JJIst

TOYHOM CTENEHHU 00-
JaaeT yMEHUEM Op-
TaHW30BaTh TIPOIIECCHI
(porteypsl) uccie-
JIOBAHUS CJIIOKHBIX
CUCTEM Y TPUHSTHS
peleHui 1o obdecre-
YEeHHUIO TEXHOTCHHOMN
0e30IMacHOCTH s

HOE COOTBETCTBHE
YMEHHUi1 10 opraHusa-
IIUU TPOIIECCOB (ITPO-
HeAypHl) HCCIIeI0BA-
HUSI CIIOKHBIX CHCTEM
Y TIPUHSTHUS PEIICHUH
0 00€CIICYCHHIO
TEXHOTCHHOH 0€3-
OMMACHOCTH IS CHH-

CTUYHOE COOTBET-
CTBUE YMEHHH 110
OpraHu3aluy npo-
11eccoB (IIpOIIe Iy pHhI)
WCCIIEIOBAHUS CIIOXK-
HBIX CUCTEM M IpU-
HATHS PELLICHUN 110
00ecIevYeHn o TEXHO-
TeHHOW Oe30macHo-

HOE COOTBETCTBHE
YMEHHIA TI0 OpraHH-
3aIMH TIPOIECCOB
(mponemypsr) ucce-
JIOBAHUS CIOKHBIX
CUCTEM U NPUHSATHUS
perieHunii o odecre-
YEeHHUIO TEXHOTeHHOM
0e30MmacHOCTH ISt
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CHIKEHUSI TIPO-
(beccuHaIbHBIX
PHCKOB

CHIDKEHUS Ipodeccu-
HAJIbHBIX PHCKOB

eHus mpodeccu-
HAJTBHBIX PHCKOB.
Homyckarorcsa 3Ha4u-
TeJIbHBIE OLINOKH,
TIPOSIBIISIETCS HEJ0-
CTaTOYHOCTh YMEHHUHU,
10 POy MOKa3aTene,
00y4aronuiics UCITbI-
ThIBaeT 3HAYUTEIb-
HBIE 3aTPYIHEHUS TIPU
OTIEpPUPOBAHUH YMe-
HUSIMU TIPU UX TIepe-
HOCE Ha HOBBIE CUTY-
aIum.

CTHU JUIsl CHYKEHUS
poheCCHHATIBHBIX
PHUCKOB. Y MEHUS
OCBOEHBI, HO IOMYyC-
KaloTCsl HE3HAYU-
TEeJbHBIC OLINOKH,
HETOYHOCTH, 3aTpy/I-
HEHUS [IPU aHAJIUTHU-
YEeCKUX ONeparusix,
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHJAPT-
HbIE CUTYaLUU.

CHIKEHUS TIpodhec-
CHUHAJIbHBIX PUCKOB.
CBoOonHO omepupyeT
MIPHOOPETEHHBIMH
YMEHUSIMH, TIPUME-
HSIET UX B CUTYalHUsIX
MOBBIIICHHOM CIOX-
HOCTH.

BJIA/IeTh:
METOAAMH U
TEXHOJIOTHSIMU
MIPOBEAEHUS
JKCIEPUMEHTA,
TeHEPUPOBAHUS
U OLICHKM aJIb-
TCPHATUBHBIX
pelIeHu, BeI0O-
pa 1 BHEOPEHUS
pe3yIbTaToB
peleHuit

OOyuaromuiics He
BIIa/IEET WK B HEJIO-
CTaTOYHOH CTENEeHU
BJIa/1€€T OCHOBHBIMHU
METOJIaMHU U TEXHOJIO
THSIMH TIPOBEICHUS
JKCIIepUMEHTA, FeHe-
pUpOBaHUs U OLIEHKU
ANbTePHATHUBHEIX pe-
IIeHH, BEIOOpa U
BHEJJPEHUS pe3yibTa-
TOB PELICHUN

OO0yyaromuiics Bia-
JieeT OCHOBHBIMHU Me-
TOJIAMH U TEXHOJIO-
THSIMHU TIPOBEICHUS
OKCTIIEPUMEHTA, TeHE-
PHPOBAHUS U OLICHKU
aNbTEepPHATHBHBIX
petenuii, Beibopa u
BHEJIPCHUS Pe3ybTa-
TOB PELLCHUN B HE-
ITOJIHOM 00BEME, J10-
MyCKAOTCS 3HAYM-
TeJIbHBIE OIINOKH,
MIPOSIBIIAETCS HEMTO-
CTaTOYHOCTH BJaje-
HUS HABBIKAMH 110
psily OCHOBHBIX TIO-
kazaresneit. O0y4aro-
IIMHACS UCTIBITHIBACT
3HAYHUTEIILHBIC 3a-
TPYAHEHUS TIPH TIPH-
MEHEHHH HABBIKOB B
HOBBIX CHTYaIUsIX.

OO0yyaromuiics ya-
CTUYHO BJIAJEET OC-
HOBHBIMHM METOIaMU
M TEXHOJIOTHSIMU
MIPOBEICHUSI dKCIIC-
pUMEHTa, TeHEPUPO-
BaHUA U OICHKH aJIb-
TEPHATUBHBIX pelie-
HUH, BEIOOpA 1 BHE/-
pEeHHS Pe3yIHTaTOB
pELICHHUI.
OCHOBHBIC HABBIKH
OCBOEHBI, HO JIOITyC-
KaIOTCS HE3HAYH-
TEJIbHBIC OITNOKH,
HETOYHOCTH, 3aTpy/I-
HEHUS TPU aHAJUTH-
YECKHUX OTeparusix,
MepeHoce YMEHHI Ha
HOBBIE, HECTaH/IaPT-
HBIC CUTYAIUH.

OO0yuaromuiics B
MIOJIHOM 00BEME Bila-
JIEET OCHOBHBIMHU Me-
TOJAMHU U TEXHOJIO-
T'usaMun HpOBeI{eHI/IH
SKCMIEPUMEHTA, TeHE-
PHUpOBaHUS U OLICHKU
aJIbTepHaTI/IBHbIX
pelreHuii, BeIOOpa u
BHEJPEHUS pe3yNbTa-
TOB pELLIEHUI, CBO-
00THO IPUMEHSIET
MTOJTy9YE€HHBIE HABBIKH
B CI/ITyaHI/IHX IIOBBI-
IIEHHOM CJI0KHOCTH.

IIkanbl oHeHUBaHKUA Pe3yIbTATOB MPOMEKYTOYHOM ATTECTALMHU

N UX OIMHCaHHue

®opMa MPOMEKYTOYHOH aTTECTALMM: 3a4€eT.

[IpomexxyTouHast artectanusi oOydaronmxcst B popme 3aué€ra MpoBOAUTCS

MO pe3yJbTaTaM BBITIOJHEHHS BCEX BUIOB yueOHOU paldOThI, MPETYCMOTPEHHBIX

y‘IC6HBIM IIJIaHOM II0 JIaHHOﬁ JUCHUIITIMHE, ITPHU 3TOM YUYHUTBIBAIOTCA PE3YJIbTAThbI

TCKYHICTO KOHTPOJIA YCIICBACMOCTH B TCHCHUC CCMCCTPA. OHeHKa CTCIICHU JOCTH-
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KEHMsI 00yYarolMMUCS IUIAHUPYEMBIX PE3yJlbTaTOB OOyUEHHUs O JUCLUILINHE
(MOIyJIr0) TPOBOJUTCA MPENOIABATENIEM, BEYIIUM 3aHATHS MO JUCUUIUIMHE (MO-
JyJII0) METOJIOM AKCHEPTHOH oueHKH. 110 nToraM npomMeKyTo4HOM aTTecTaluy 1o
JUCLUIIIMHE BBICTABIISIETCS OLIEHKA «3a4TEHO» WIIN «HE 3aYTCHO».

K mpomMexyTo4yHON arTrecTaluu JOMYCKAaIOTCS TOJIBKO CTYJIEHTHI, BBINOJ-
HUBIINE BCE BHUJIbI yueOHOU pabOThI, MPEayCMOTPEHHBIE paboueii MporpaMMoi 1o
JUCLUIUIMHE «YTIPaBJICHUE PHUCKAMM, CHCTEMHBIH aHAIW3 M MOJCIMPOBAHHE)
(mponuM MPOMEKYTOUHBINA KOHTPOJIb)

lkaaa
OLICHUBAHHUSA

Onucanue

BrinmosmHeHsl Bce BUABI Y4€OHOM pabOThI, MPEIyCMOTPEHHBIC
y4eOHBIM IaHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBHE 3HA-
HUM, YMEHHM, HABBIKOB MPUBEJACHHBIM B TaOJIMIaX MOKa3aTeseH,
onepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMU,
MPUMEHSET UX B CUTYAIUAX MOBBIIIEHHOW CIOXHOCTH. [Ipn 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OMIMOKH, HETOYHOCTH,
3aTPyAHEHUS TIPU AHATUTUYECKUX OIEPALUIX, IEPEHOCE 3HAHUM
Y YMEHUH Ha HOBBIE, HECTAHAAPTHBIE CUTYALUU.

3a4TeHo

He BbImosiHeH oauH uian 0oJiee BUIOB y4eOHOU paboOThI, Mpeay-
CMOTPEHHBIX y4eOHBIM TIaHoM. CTYyACHT ACMOHCTPUPYET He-
MIOJITHOE COOTBETCTBUE 3HAHWM, YMECHHIA, HABBIKOB TIPHBEIACHHBIM
B Ta0JUIIaX MOKa3aTeseH, JOMyCKalTCs 3HAUUTEIIbHbIC OITUOKH,
MPOSIBIISICTCS] OTCYTCTBUE 3HAHHMM, YMEHUM, HABBIKOB T10 PSAAY TO-
Ka3areliel, CTYJSHT HCHBITHIBACT 3HAYMUTEIIbHBIC 3aTPyJAHCHUS
IIPU OTIEPUPOBAHHMH 3HAHUSIMU U YMEHUSMH TMPU UX MEPEHOCE Ha
HOBBIE CUTYAaIlUH.

He 3aureno

dopMa IPOMEKYTOYHOM aTTECTALUN: IK3IAMEH.

[IpomexxyTouHast arTectanus oOydaromuxcs B GopMe dK3aMeHa MPOBOJIUTCS
MO0 pe3yjibTaTaM BBIMOJHEHHUS BCEX BUIOB y4eOHOU pabOThHI, MPEAyCMOTPEHHBIX
y4€OHBIM TIJIAHOM TIO TAHHOMW JUCITUIUIMHE (MOJYJII0), IPH 3TOM YUUTHIBAIOTCS pe-
3yJBTaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TedueHHE cemectpa. OreHka cre-
MIEHU JOCTIKEHHS 00YYArOIIMMUCS TIAHUPYEMBIX PEe3yJIbTaTOB 00yUEHUS 10 JIHC-
UTUTMHE (MOIYJII0) TIPOBOJUTCS IMPENOoaBaTesieM, BEAYIIUM 3aHSATHS MO JUCIIH-
miMHe (MOJYJII0) METOAOM JIKCIIEpTHON OlEeHKHU. [0 uToram mpomexyTouyHOH aT-
TECTallMU MO JUCHUIUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA «OTIMYHOY», «XOPO-

mo», KYJOBJICTBOPUTCIBbHO» UJIN «HCYIOBJIICTBOPHUTCIILHO).
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K HpOMG)KYTO‘IHOﬁ arTTeCTalyu AOITYCKArOTCsA TOJBbKO CTYACHTBI, BBIIIOJI-

HUBIINE BCE BHUJIbI yueOHOU pabOThI, MPEayCMOTPEHHBIE paboueii MporpaMMoi 1o

JUCITUITIIMHC «anaBneﬂue PUCKaMHU, CHUCTEMHBIN aHallu3 M MOACIMPOBAHUCH

(mponuM MPOMEKYTOUHBIA KOHTPOJIb).

IxaJjia oneHUBaHUA

Onucanune

OT1iu4dHO

BrlinonHensl Bce BUABI yueOHOM pabOThI, MPEayCcMOT-
peHHble y4yeOHBIM TUTaHOM. CTYIEHT JEMOHCTPHUPYET
COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB IIPUBENICH-
HBIM B TaOJIWIIaX TOKa3aTeseH, onepupyeT Iproope-
TCHHBIMU 3HAHUSIMHU, YMEHHUSIMH, HABBIKAMU, TPUMECH -
€T MX B CHUTyalMsX NOBBIIICHHON CioxHOCTU. [lpm
ATOM MOTYT OBITh JIOMYIIEHbI HE3HAYUTEIbHbBIC OIINO-
KM, HETOYHOCTH, 3aTPYAHCHHUS MPU AHAUIUTUYECKUX
omnepanusx, IepPeHoCce 3HAaHUN U YMEHUN Ha HOBBIE, HE-
CTaHJIAPTHBIE CUTYALINH.

Xopomo

BrinonHeHnsl Bce BUIbI yueOHOM padOThI, MPEayCMOT-
peHHble y4eOHbIM I1aHOM CTyIEHT IEMOHCTPHUPYET
COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB IPUBEICH-
HbIM B TaOJMIax MOKa3aTelieid, onepupyer mnpuodpe-
TEHHBIMU 3HAaHUSMM, YMEHUSAMU, HaBbIKaMu. [Ipu sTom
MOTYT OBITh JONYIIEHBI OIIMOKH, HETOUHOCTH, 3aTPYy /-
HEHUs IPY aHAJTUTUYECKUX OIepalusx, IEpeHoce 3Ha-
HUM W yMEHUN Ha HOBBIE, HECTaHJAPTHBIE CUTYaLlUH,
VCITPaBJIEHHBIE IIPY IOBTOPHOM OTBETE.

Y 10BJIETBOPUTEIIBHO

BrinonHeHnsl Bce BUIbI yueOHOM padOThHI, MPEayCMOT-
peHHbIe y4eOHBIM TuUTaHOM. CTYIIEHT JIEMOHCTPHUPYET
HETIOJIHOE€ COOTBETCTBUE 3HAHUW, YMEHHM, HABBIKOB
MPUBEJCHHBIM B TaOIUIAX MOKa3aTeseH, TOMyCKaloTCs
3HAYUTEIbHBIC OIMUOKHU, MPOSIBISIETCS OTCYTCTBUE 3HA-
HUM, YMEHUN, HaBBIKOB I10 PSAAY IOKAa3aTeNIeH, CTYICHT
WCIIBITHIBAET 3HAYUTEIbHBIC 3aTPYJHECHUS] TIPU ONEPHU-
POBAHUY 3HAHUAMHU M YMEHUSIMM MPU UX MEPEHOCE Ha
HOBBI€ CUTYallUH.

HeynoBieTBOpUTEIBHO

He BwrimonHeH ogauH wnu Oosiee BUIOB y4eOHOU pado-
ThI, TPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTyAEHT
JIEMOHCTPUPYET HEIMOIHOE COOTBETCTBUE 3HAHUU, yMeE-
HUM, HABBIKOB IIPUBEICHHBIM B TaOJIMIIaX IMOKa3aTelIeH,
JOTYCKAIOTCA 3HAYUTEIbHBIC OIIUOKH, TPOSBIISCTCS
OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB I10 PsAy IIOKa-
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BaTeHeﬁ, CTYACHT HCIIBITBIBACT 3HAYUTCIIbLHBIC 3aTPYI-
HCHM: IIPHU OINICPUPOBAHHUU 3HAHHUAMU U YMCHUAMMU IIpU
X IICPCHOCC HA HOBLIC CUTYAlIHUU.

@oHbI OLICHOYHBIX CPEACTB IPeICTaBJeHbI B NPUWIOKeHuH 1 Kk pado-
yeil mporpaMmme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTUHbI
@) OCHOBHAs TUMepamypa.

1. Pycak, O.H. YnpaBnenue puckom. BBeieHHE B pUCKOJIOTHIO: y4eOHOE 10-
codue [DaexkTpoHHBIH pecypc] : yuebd. mocobue — DNEeKTpOH. JaH. —
Cankrt-IlerepOypr: CIIOIJITY, 2013. — 44 c. — Pexum pgocrymna:

https://e.lanbook.com/book/45575.
0) OOnoIHUMENbHAS TUMepamypa:

Kucenesa, H.I'. CuctemHblil aHanu3 U MOAECIHPOBAHUE IKOCUCTEM [DNEK-
TPOHHBIH pecypc] — DnekTpoH. naH. — Momxkap-Ona : IIT'TY, 2008. — 128 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/39594
8) npoecpammnoe obecneyerue u UHMepHem-pecypcyl:

[IporpamMmMHOe obecrieueHue He MPeryCMOTPEHO.
HuTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOIUYECKUE MaTEpUalIbl B AJIEKTPOHHOM
BUJIE, TIPEJICTaBICHHBIC Ha caifTe http://mospolytech.ru B paznene «bubnuorexar»
8. MaTepuajbHO-TEXHHYECKOE 0O0ecneuyeHue TUCIIUTTMHBI

AynuTopun YHUBEPCHUTETA: CTOJBI, CTYNbs, ayIUTOPHAs JOCKA, TIEPEHOCHON
MYJIbTUMEIUMHBIA KOMIUIEKC (MPOEKTOp, IKpaH, HOyTOyK). Pabouee mecTo npemno-
JlaBaTess: CTOJ, CTYIL.

MeToanyeckue peKOMEeHAAIUM VIS CAMOCTOSATEIbHOH padoThl CTYA€HTOB

CaMmocTtosTenbHast paboTa SBJISETCS OJHUM M3 BUJIOB MOJIY4YeHHs] 00pazoBa-
HUS 00y4aIOUIMMUCS U HallpaBJIeHa Ha:

® M3y4YEHUE TEOPETUYECKOr0 MaTepralia, MOArOTOBKA K JIEKIIMOHHBIM, CEMHU-
HApCKUM (ITPAKTUYECKUM) 3aHSTHUSIM;

® BBINIOJTHEHUE KOHTPOJIbHBIX 33JIlaHUM;

® [IOJITOTOBKY K aTTeCTalMy C MCHOJIb30BaHUEM 0011e00pa30BaTeIbHOTO
HOpTana;

e HalMCcaHHe U 3a1uTa pedepara 1o npeapoKeHHON TeMe.

CamocTosTenbHas padoTa CTYJEHTOB IPEACTAaBISIET COOOM BaXkHEIIee 3Be-
HO yueOHOro mporecca, 6e3 NpaBUIbLHON OpPraHU3alUKd KOTOPOro OOydaroluiics
HE MOXXET OBbITh BBICOKOKBATU(UIIMPOBAHHBIM BBIITYCKHUKOM.
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Crnenyer MOMHUTD, YTO HAYMHATH CAMOCTOSATENbHBIE 3aHITHS HEOOXOMMO C
NIEPBOT0 CEMECTPA U MPOBOJUTH UX PETYISAPHO. BaxkKHO MPUIIOKUTH MAaKCHUMYM BO-
71, 4TOOBI 3aCTaBUTH ce0s paboTaTh C MOJHON HArpy3Koi ¢ EepBOTO JHS.

He cnenyer oTknanpiBaTh paboTy Takke U3-3a HEPAOOUEro HaCTPOCHUS WK
OTCYTCTBUS BIOXHOBeHHUA. HacTpoeHue Hyx HO co3naBath camomy. lloHumanue
HEOOXOJMMOCTH BBITMOHEHUSA PaOOThI, 3HAHUE LIEJH, OCMBICICHUE MEPCIEKTHUBBI
0JIaronpUATHO BIUSIOT Ha HACTPOCHHE.

Kaxnaplil CTyIeHT JOJKEH caM IJIaHUPOBATh CBOIO CaMOCTOSITEIILHYIO pado-
Ty, UICXOJISl U3 CBOMX BO3MOKHOCTEH M MPUOPUTETOB. ITO CTUMYJIUPYET BBITIOJIHE-
HUE paboThl, co3maeT Oojee CIIOKOHHYI0 OOCTaHOBKY, YTO B UTOTE TOJIOXKHUTEIHHO
CKa3bIBa€TCsl HA YCBOCHUU MaTepHuaa.

BaxxHo ydecTb 0OCTOSITENbCTBA CBOEM palbOThI, YSICHUTH, YTO SIBIIAETCS
IJIABHBIM Ha JAHHOM 3Talle, KaKylo MOCJIe0BaTEeIbHOCTh pab0Thl BEIOpaTh, YTOObI
BBINIOJIHUTD €€ JIYYIll€ U C HAUMEHBIINMHU 3aTPATAMH BPEMEHHU U SHEPTHH.

JUisg ma0J0TBOPHOM pabOThl HEMAJIOBAXHOE 3HAYEHHE MMEET OOCTaHOBKA,
opranuzauus padbouero mecra. HyHo 100UTBCS, 4TOOBI MECTO PabOTHI MO BO3-
MOKHOCTH ObUIO MOCTOSIHHBIM. Pa0oTa Ha NpPUBBIYHOM MecCTe JesaeT ee OoJee
100TBOPHOM. [IpOayKTUBHOCTE pabOThl 3aBUCUT OT IMPABUIIBHOTO Y€pEIOBaHUS
TpyZa u oTasixa. [loaTomMy KakJple yac WK JBa CIEIyeT JenaTh nepepbiB Ha 10-
15 MuHyT. BBIXOAHBIE HHHM Jy4ll€ MOCBATUTh AKTHBHOMY OTIBIXY, 3aHSATHSAM
CIIOPTOM, MPOTYJIKAMH Ha CBEKEM BO3JyXe U T.JA. [Jaxe mepexiroueHue ¢ OJHOro
BUJIa YMCTBEHHOI pabOThI HA APYTOM MOXKET CITY>KUTh AKTUBHBIM OTJIBIXOM.

CTyneHT AOJKEeH NOMHUTb, YTO B IMpoliecce OOydeHHs Ba)KHEHIIYI0 POJib
UTpaeT camocTosiTelNbHas padota ¢ kHuro. Hayuntecsa paboTaTh ¢ KHUTOM — BaX-
HeHIas 3a/1a4da cryieHTa. be3 aToro HaBbIka OyAeT Ype3BbIUAMHO TPYIHO U3y4aTh
IPOrpaMMHBIM MaTepuall, ¥ MHOTO BpeMeHU OyleT MOTPAue€HO HEepaluOHAIbHO.
PabGoTta ¢ KHMroil CKJajbIBacTCs W3 YMEHHsS MOJ00paTh HEOOXOIUMBbIE KHUTH,
pa3o0paTbcs B HUX, 3aKOHCIIEKTUPOBATH, BHIOPATh TJIABHOE, YCBOUTh U TPUMEHUTH

Ha MPaKTHKE.
9. MeToanueckne peKOMeHIAlMHU 1JIs NpenoaaBaTeas

OcCHOBHBIM TpeOOBAaHHMEM K IPEIIOJaBAHUIO TUCIMILUIMHBI SBISETCS TBOpYE-
CKHM, TTpOOJIEMHO-IUAIOTOBBIA TOAXO0/, MO3BOJISIONIUN MMOBBICUTH UHTEPEC CTY-
JICHTOB K COJIEpKaHUIO y4eOHOTO MaTepHaia.

OcHoBHast ¢hopma U3ydeHUS U 3aKPEIUICHUS] 3HAHUM 10 3TOW JUCHUIUIUHE —
JCKITMOHHAs, TabopaTopHas U mpakTuueckas. [IpenomaBaTensb JODKEH MOCIEI0Ba-
TEJIbHO BBIYUTATh CTYAEHTAM PAJ JIEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPENOTO-
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YUTh BHUMAaHUE Ha KJIFOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETUUECKOTO MaTepua-
Ja, a TaKKe OPraHM30BaTh MPOBEACHHUE MPAKTHMUECKUX 3aHIATHA TaKUM 00pa3oM,
YTOOBI aKTUBU3UPOBATH MBIIIUICHUE CTYJIEHTOB, CTUMYJIMUPOBATh CAMOCTOSITEIbHOE
U3BJICYCHHE UMHU HEOOXOAUMOUN MH(OpPMALMKU U3 PAa3IUYHBIX HCTOUYHUKOB, CPaB-
HUTEJIbHBIN aHAJIN3 METOJIOB PELICHU, COITOCTABICHUE MTOJIYYEHHBIX PE3YIbTATOB,
(GOpMyIHUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJIAOB Ha MHOTHE CIIOPHBIC
poOJIEMBI.

OcHOBY y4€OHBIX 3aHATHI MO JUCUUIUIMHE COCTABJISIOT JIeKI[MU. B mporec-
ce 00y4yeHUs CTYJEHTOB HCIONB3YIOTCS PA3JIMYHbIE BHUAbl Y4YEOHBIX 3aHSITHIM
(AQyIUTOpHBIX U BHEAYAUTOPHBIX): JIEKIUH, CEMUHAPCKUE 3aHATHS, JaOOPATOPHBIE
paboThl KOHCYJIbTalUM U T.J. Ha mepBoM 3aHSATUM TO JTaHHOM ydyeOHOU auciu-
IUIMHE HEOOXOJIMMO O3HAKOMUTH CTYIEHTOB C MOPSAJIKOM €€ MU3YYEHHs, PACKPHITh
MECTO U pOJIb AUCLUIUIMHBI B CUCTEME HAYK, €€ MPAKTUYECKOE 3HAYEHHUE, JOBECTH
JI0 CTYAEHTOB TpeOoBaHUs Kadeapbl, OTBETUTh HAa BOIIPOCHI.

IIpy mOArOTOBKE K JEKLUMOHHBIM 3aHATUSAM I10 Kypcy «YTpPaBICHHE PUCKa-
MU, CHUCTEMHBI aHAJIW3 U MOJEIUPOBAHHE» HEOOXOJIWMO IMPOAYMATh IUIAH €ro
IIPOBENICHUSI, COAEP/KAHUE BCTYIHUTEIBHON, OCHOBHOM M 3aKIIOYUTEIIBHON YacTH
JIEKLIMH, O3HAKOMUTBHCA C HOBMHKAMHM Y4€OHOM M METOJUYECKON JUTEPATYpHI,
nyOIMKausIMU NEPUOANYECKON NeYaTu Mo TeME JIEKIIMOHHOTO 3aHSATHS, OIpeje-
JUTh CPEICTBA MAaTEPUAIBHO-TEXHUYECKOT0 00€CIeUeHus JIEKIIMOHHOTO 3aHATUS U
NOPSAJIOK UX KCIIONB30BAaHUSA B XOJ€ YTECHUS JEKUNUNA. Y TOUHUTH IUIaH IIPOBEICHHUS
MPAKTUYECKOTO 3aHATHS IO TEME JIEKLIUH.

B Xxoxe NeKUMOHHOrO 3aHATHS NpENoAaBaTelb AOKEH Ha3BaThb TEMY,
y4eOHbIE BOIPOCH], 03HAKOMUTh CTYJEHTOB C NEPEYHEM OCHOBHOM W JIOMOJIHU-
TEJIBHOU JINTEPATYpPHI I10 TEME 3aHATHS.

Bo BcTynuTenapHON 4acTu JEKIMU 00OCHOBAaTh MECTO U POJib M3ydaeMOM
TEeMbl B Y4EOHOM TUCIUIUINHE, PACKPBITh €€ MpakTHueckoe 3HaueHue. Ecau yura-
€TCsl He TepBas JIEKIHs, TO HEOOXOAUMO YBS3aThb €€ TeMy C MpEAbIIyIIeH, He
HapyIIasi JOTMKU HU3JI0KEHUs yuyeOHOro marepuana. JIeKuuo cienyer HauMHaTh,
TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMY U KPyT T€X BOIIPOCOB, KOTOpPHIC B €€
xoJie OyayT pacCMOTPEHBI.

B 0CHOBHOW 4acTH JIEKIIUU CIEAYET paCKpbIBATh COJIEPKAHUE YUEOHBIX BO-
IIPOCOB, AKLEHTUPOBAaTh BHUMAHUE CTYJEHTOB Ha OCHOBHBIX KaTErOPHsX, SBJICHH-
X ¥ Ipoleccax, 0COOCHHOCTAX UX MPOTeKaHus. PackpblBaTh CYHNIHOCTb U COAEP-
KaHUe Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOAXOJOB K OOBACHEHHUIO TeX WU
WHBIX SBJIEHUN U mpoueccoB. CienyeT apryMeHTUPOBaHO OOOCHOBAaTh COOCTBEH-
HYIO MO3MIMIO 110 CIIOPHBIM TEOPETUYECKUM BomnpocaM. [IpuBoauTe npumepsl. 3a-
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JIaBaTh MO XOJy W3JI0KEHUS JIEKUMOHHOTO Marepuajga pUTOPUYECKHE BOMPOCHI U
caMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHUBU3AIMH MBICIUTEIHLHOM
JEATEIIBHOCTH CTYJICHTOB, MOBBIIICHUIO MX BHUMAHHUS U MHTEpEca K MaTepuairy
JIEKLINH, ee coaepkanuto. llpenogaBarens AOMKEH PYKOBOIUTH pabOTOM CTyIEH-
TOB MO KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO Marepuaia, MoJ4epKUBaTh HE0OXO0au-
MOCTh OTPaXEHHUSI B KOHCTIEKTAaX OCHOBHBIX IMOJIOKCHUH M3ydaeMON TEMBI, 0CO00
BBIJIEJISI1 KATETOPUMHBIN anmapar.

B 3axmounTenbHON YacTu JIEKIHHM HeoOxoaumo chopMmyinupoBaTh 00IIne
BBIBOJIBI IO TEME, PACKPBIBAIOIINE COAEPKAaHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nexuuu. OOBSIBUTH TUIAH OYEPETHOTO CEMHUHAPCKOTO HIIA JTAOOPATOPHOTO 3aHSTHS,
JIaTh KpaTKUE PEKOMEHJIAllMU MO MOJTOTOBKE CTYIEHTOB K CEeMUHApy Wi Jlabopa-
TOpHOU padote. OnpeAenauTh MECTO M BpeMsl KOHCYJbTAllMU CTYAEHTaM, MOXKe-
JABIIUM BBICTYNIHTh Ha CEMHHApe C JOKJIaJaMH U pedepaTaMu MO aKTyaIbHBIM
BOIIPOCaM 00CY’K/1a€MOU TEMBI.

[leap mpakTUYECKUX M JIAOOPATOPHBIX 3aHATHH - O0ECHEYUTh KOHTPOJb
YCBOEHUS y4€OHOro Marepuasia CTyAeHTaMH, paCIIMpEeHUE U yriiyOJeHue 3HaHUM,
MOJIYYCHHBIX MU Ha JICKIUAX U B XOJI€ CAMOCTOSITENbHOU paboThl. [loBbIIICHHE
3 PEKTUBHOCTH TPAKTUUECKUX 3aHSITUH JOCTUTaeTCsl MOCPEICTBOM CO3AaHUs
TBOPUYECKOM OOCTAaHOBKH, pacrojiararoiieil CTyJEHTOB K BBICKa3bIBAHUIO COO-
CTBEHHBIX B3TJISJIOB M CYXIEHUU MO OOCYXKJIaéMbIM BOIIPOCaM, KEJIaHUIO Y CTY-
JIEHTOB TIOPa00TaTh y IOCKH NP PEIICHUH 3a]1a4.

[Tocne kaxa0ro JIEKIIMOHHOIO, JIA0OPATOPHOIO M MPAKTUYECKOTO 3aHATHUS
cAenaTh COOTBETCTBYIOUIYIO 3allMCh B JKypHajaxX y4yeTa MOCEIIAaeMOCTH 3aHSTUN
CTYJICHTaMH, BBISICHUTh y CTApOCT Y4EOHBIX TPYIIN MPUUYMUHBI OTCYTCTBUS CTYICH-
TOB Ha 3aHATUAX. [[pOBOAUTH IpyIIIOBbIE U UHAUBUYAIbHbBIE KOHCYJIBTAIIUU CTY-
JIGHTOB TI0 BOIPOCaM, BOZHUKAIOIIUM Yy CTYJICHTOB B XOJI€ UX MOJTOTOBKU K TEKY-
el ¥ TPOMEKYTOYHOM aTTeCTalluy MO Y4eOHOW MUCIUILIMHE, PEKOMEH/IOBATh B
MOMOIIL y4eOHbIE U JPYTHUe MaTepUalibl, a TAKXKe CIIPABOYHYIO JIUTEPATYDPY.

N3ydenne TUCIUIIIIMHBI 3aBEPIIAETCS IK3aMEHOM.

OneHka BBICTABIISIETCS MPENOAABATENIEM U OOBIBISETCS MOCIIE OTBETA.

[IpenonaBarenb, MPUHUMAIOIINKN 3a4€T WM HK3aMEH, JTUYHO HECET OTBET-
CTBEHHOCTH 3a MPABWJIBHOCTh BHICTABJICHUS OLICHKHU.
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Tabnuua 1

MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUHA

anaBJIeHne PUCKaAMMU, CHCTEMHbI aHAJINU3 U MOJICJTUPOBAHUEC

OI'OC BO 20.04.01 «TexnochepHas 6e30aCHOCTD)

B mporecce ocBoeHMs TaHHOM AWCIUIUIMHBI CTYEHT (GOPMHUPYET ¥ IEMOHCTPUPYET CICIYIONTUE 00IeKYJIbTYPHbIE U
npogeccHoOHATbHbIE KOMIIETEHIIUN:

KOMIIETEHIIMA

TexHogorus ®opma oire- o
CreneHnu ypoBHeil 0CBOCHUS
IlepeyeHb KOMIIOHEHTOB (¢hopmupoBaHus HOYHOI'O .
HNupexe | @opmyMpoBKa N - KOMIIEeTeHIU
KOMIIEeTCHIIHI cpeacTBa
1 2 3 4 5 6
YK-1. Cnoco6HocTh 3HATh: JEeKIYs, vo, T ba3oBbliii ypoBeHb
OCYHICCTBJIIATD CaMOCTOATCIIbHAA - 3HAaHHUEC OCHOB CUCTCMHOTIO
KpI/ITI/I'—IeCKI/Iﬁ aHa- ® OCHOBBI KPUTHYECKOI'O pa60Ta, dHaJIn3a 1 CMHTE3a CJIOKHBIX
U3 MPOOIEMHBIX aHajM3a MPoOJICMHBIX CEMHUHApPCKHUE cucTeM (MPOIECCOB) U TEOPUHU
CUTYyalli Ha OC- CHUTYyalluil Ha OCHOBE CH- 3aHATUSA INPUHATHS YIIPABJICHUYCCKUX

HOBE CUCTEMHOT'O
MoaX0/1a, BeIpada-
THIBATh CTPATETUIO
ITCMCTBUM

CTEMHOTO TI0/IX0/1a, BbI-
pabaThIBaTh CTPATETHIO
nerctBuii Merononoru-
YECKUE OCHOBBI CUCTEM-
HOTO aHaJIM3a U CUHTE3a
CJIOXHBIX cUcTeM (TIpo-
LIECCOB) Y TEOPUU MPHU-
HATHUS YIPABICHUCCKUX
peleHnin

yMeTh:

® OpraHW30BaTh MMPOIIECC
pPa3pabOTKH YIPaBICHYECKUX
perIeHui o 00€CTIeUeHUTO

(v

pelieHuit B 00J1aCTU TEXHO-
chepHoli 6€30MMacHOCTH,
IHoBbIlICHHBIN YPOBEHb

- CIOCOOHOCTH TBOPYECKOTO
aHaJan3a v MPUMEHEHUS METOJI0-
JIOTUW CUCTEMHOTO aHaIH3a 1
CHUHTE3a CJIOKHBIX CUCTEM (Tpo-
IIECCOB), MPUHATHS YIIPaBICHYE-
CKHUX PELICHUN IPU IKCIUTyarTa-
ITUY TTOTCHITMAIBHO OTIACHBIX
00BEKTOB
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[Tponomxenne Tadbuuisl 1

1 2 3 4 5 6
ITK-1 Crioco6- 3HATD: JIEKIIHS, PI'P,P33 | Ba3oBblii ypoBeHb
HOCTb OOCCIICUHTD | ® METOAMYECKHE OCOOEHHO- | CaMOCTOSATENbHAS - 3HaHHE ¥ CIOCOOHOCTH IpH-
CHIDKCHHE YPOB- | CTH U XapaKTEPHCTUKH JTAIlOB paboTa, MEHEHHUS METOJ0B MAaTEMAaTH-
Hell IPO(eCcCHO- | CHCTEMHOrO aHAJIN3a M CHHTE- |  CEMUHApPCKHe 4ECKOr0 ONMUCAHUS U MOJIEIIH-
HaJIBHBIX PUCKOB | 3a CIOXKHBIX cHCTeM (TIporiec- 3aHATUS POBaHHKS NOTECHIUAILHO OIAC-

C YYETOM yCIIOBUI
Tpynaa

COB), MPOLIEAYPHI BBIPAOOTKH
YIPABICHUYCCKUX PEIICHUH IS
CHUKEHUS TpodeccroHab-
HBIX PUCKOB

yMeTh:

® OpPraHU30BaTh MPOIIECCHI
(TIpolie Iy phl) UCCIIeI0OBAHUS
CIIOKHBIX CUCTEM U TIPUHSTHS
pelIeHuii Mo 00ecneyeHuo
TEXHOTE€HHOM 0€30MacCHOCTH
JUTSl CHYDKEHUSI ipodeccuo-
HaJbHBIX PUCKOB

[ ]

BJIA/I€Th:

METOJIaMH W TEXHOJIOTHSIMU
MIPOBE/ICHHUS DKCIIEPUMEHTA,
TCHEPHUPOBAHUS U OIICHKH aJTb-
TEPHATUBHBIX PEIICHUH, BbI-

AAsso vy nyyATrsmAYyrzo ssAnsrmx mo

HBIX O0OBEKTOB U MPOIIECCOB,
00pabOTKM CTAaTUCTUYECKOU
uH(popmaIuuy,

IHoBbIlICHHBIN YPOBEHb

- CHOCOOHOCTh HAYYHOTO aHa-
JM3a 1 MaTEMaTUYECKOTO IIPO-
THO3MpPOBaHUs 0€30M1aCHOCTH
CJIOKHBIX cUcTeM (IIPOLIECCOB),
YIPABJICHHS] PUCKOM IIPH IKC-
IJTyaTaluy NOTEHIUATBHO
OTAaCHBIX OOBEKTOB
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**- Coxkparenust (hopM OIICHOYHBIX CPEJICTB CM. B mpuiioxkeHnu 2 k PIT.

[Ipogomxenne Tadmuist 1
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Tlpunooicenue 2

K pabouel npocpamme

Ilepeuensv oyenounvix cpeocme no OUCyUnIUHe

HaunmenoBanue [IpencraBienue
Ne Kparkas xapakTepuCTHKa OLIECHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA B
oC CcpeacTBa
CpeICTBA dOC
1 2 3 4
CoBMecTHast AEATENbHOCTh TIPyMIbl 00yda-
IOLIMXCS U MeJarori4eckoro paboTHUKA MO
TIPABJICHUEM I€1arorMueckoro paboTHUKA €
yrp p Tema (npobGnema),
JenoBas u/unu HENBI0 pelIeHuss y4eOHBIX M Tpodeccuo-
KOHLENIUS, pOJId U
1 posieBas urpa HQJIBHO - OPHMEHTHUPOBAHHBIX 33434 IyTeM .
. OKHUJIaeMblIi pe3yJbTar
(aAn) UIPOBOIO0 MOJEIMPOBAHUS PEaIbHOM IIPO- o
. 10 Ka)KJI0M Urpe
OonemHoll cutyanuu. [lo3Bonser oneHHBATH
YMEHME aHAJIM3UPOBaTh U pPEIIaTh TUIINYHbIE
npodeccuoHaIbHbIC 3a/Jauu.
[TpobnemHoe 3amaHue, B KOTOPOM 00ydaro-
Kefic-3anaua HIEMYCSl IIPEIaraloT OCMBICIUTh PEAJIbHYIO 3ananus
2 (K-3) npo¢eCCHOHATLHO-OPUEHTUPOBAHHYIO CUTY- JUIs peLIeHus
alrio, HeOOXOAUMYIO ISl PEIICHUS JaHHON Kelc-3a1aun
pOOJIEMBI.
CpencTBo KOHTPOJIST YCBOCHUS YIeOHOTO Ma-
Tepuana TeMbl, pa3/iena WIK Pa3]esioB Juc- Bonpocst
Kostokeuym p > Pasil pasa A p
3 (K) LUITMHBI, OPraHU30BaHHOE KaK yuyeOHOe 3a- o TeMam/paszesiam
HATHE B Buje coOecel0BaHUs Ielaroruye- JUCLIUTUIMHBI
CKOT0 pabOTHHKA C 00YJaIONTIMHUCS.
KoHnTtponbHas CpencTBo NpoBEepKH YMEHHUI NPUMEHSThH I0- Kommiekt
4 pabota Jy4EHHBIE 3HaHM AJI PEIICHU 3a7a4 ONpe-| KOHTPOJIBHBIX 3aJaHUM
(K/P) JIEJIEHHOTO THIIA IO TEME WM pa3fenny 110 BapuaHTam
O1neHOUYHBIE CpE/ICTBA, TO3BOJISAIONINE BKIIIO-
. IlepeueHp AMCKYCCHOHHBIX
Kpyruelii cTon, aAuc- | YUTh 00Y4YaAIOUIMXCS B MPOLECC 00CYKICHHS
TEM JJIs1 IPOBEJCHUS KPYT-
5 | Kyccus, OJIEMUKA, | CHOPHOTO BOMpOca, MPoOIeMbl U OLIEHUTh UX
JIOTO CTOJIa, TUCKYCCHUH, T10-
JMCIIYT, 1e0aTbl | yMEHHE apryMEHTHUPOBaTb COOCTBEHHYIO
JIEMUKH, TUCITyTa, 1e0aTOB
TOUYKY 3pEHHUSI.
KoHeuHbIN NPOIYKT, MOJIy4aeMbIil B PE3YJIb-
TaTe IUIAHUPOBAHUSA U BBINOJIHEHUS] KOM-
IUIeKca Y4eOHBIX M HCCIEeIOBaTEIbCKUX 3a-
nanuil. [lo3Bonsier oneHUTH yMeHHsI 00yda-
IOIUXCA CaMOCTOSITEIBHO KOHCT 0BaTh
PyHD Temsl rpynmnoBbIx
CBOM 3HAHMS B Ipollecce PELICHUS MPaKTH-
[Tpoekt u/unm
6 YEeCKUX 33/a4 M Mpo0JieM, OPUEHTHUPOBATHCS
(I7) WHJMBU1yaJIbHBIX
B MH(POPMAIMOHHOM NPOCTPAHCTBE U ypO-
MIPOEKTOB

BEHb C(OPMUPOBAHHOCTH AHAIUTUYECKUX,
HCCJIEIOBATENIbCKUX  HABBIKOB,  HABBIKOB
IIPAKTUYECKOTO0 M TBOPYECKOI'O MBIIUICHUS.
MoXeT BBIIONHATECS B HWHIWBUAYAILHOM
HOPS/IKE WIN TPYNIONA 00yYaromuXCsl.
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MIPOJIOJDKCHHE

3

4

Pabouas Terpaab
(PT)

JIMIaKTUYeCKUH KOMIUICKC, MNpeIHa3HAYCH-
HBI JIJIT CaMOCTOSTENbHOUW paboThl 00yda-
IOIIErocs M TO3BOJISIOIINI OICHUBATh ypO-
BEHb YCBOCHUS UM yu4eOHOTO MaTepuaa.

Oobpazen
paboueii TeTpaau

Pa3zHoypoBHEBbIE
3a/la4uM U 3aJlaHus

(P33)

PasnuyaroT 3agauu U 3a1aHUA:

a) penpoOayKTUBHOIO YPOBHS, IO3BOJISIOIINE
OLIEHMBATh U JAMArHOCTHPOBATh 3HaHHE (ak-
THYecKoro Matepuasia  (0a3oBble MOHSATHS,
QITOPUTMBI, (DAaKThl) U yMEHHE IPAaBUIIBHO
WCIIOJIb30BaTh CIELUAIBHBIE TEPMUHBI U I10-
HSTHS, y3HaBaHUE OOBEKTOB M3Y4YEHUsI B paM-
Kax OIPENEICHHOIO pa3zelia JUCLUILINHEL,

0) PEeKOHCTPYKTHUBHOI'O YPOBHS, I103BOJISIIO-
LIY€ OLICHWBATh U JMATHOCTUPOBATH YMEHMS
CHUHTE3MpOBATh, AHAJIU3UPOBATh, 0000IIATH
(aKkTUYECKUN U TEOPETHUYECKUN MaTepHal C
(bopMyIMpPOBaHUEM BBIBOJIOB, YCTAHOBJICHH-
€M IIPUYUHHO-CIIEICTBEHHBIX CBA3EH;

B) TBOPYECKOT'O YpPOBHSI, O3BOJISIOIINE OLle-
HUBAaThb W JMarHOCTHPOBATb yMEHUS, WHTE-
IpUpPOBaTh 3HAHMS Pa3IMUHBIX oOnacreil, ap-
I'YMEHTUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.

Kommnekt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

Pacuetno-
rpadudeckas padbora
(PTP)

CpeacTBo MpoBEpKH YMEHHUI MPUMEHSTDH M0-
JTy4EeHHBIC 3HAHUS 110 3apaHee ONpPeICICHHOM
METOJIMKE ISl PELICHUS 3a]a4 WU 3aJlaHui
110 MOJTYJIIO VT TUCIUIIIIHE B T[EJIOM.

KomMruiekT 3aganmii
JUTSL BBITIOJTHEHUS
pacueTHO-rpaduIecKoit
paboTsl

10

Pedepar
(P)

[TponykT camocToATENbHOW paboOThl CTYIEH-
Ta, MPEJICTABIAIONIMNA cO00N KpaTKoe H3I0-
JK€HUE B MHCbMEHHOM BUJE TOJYYEHHBIX pe-
3yJIbTaTOB TEOPETUYECKOTO aHAJIN3a OIpEJIe-
JIEHHON Hay4yHOU (y4eOHO- HCCIenoBaTEelNb-
CKOM) TeMBI, I'/le aBTOpP PacKpbIBaeT CyTh HC-
cienyeMol MpoOjeMbl, MPUBOJAUT paziIny-
Hble TOYKHM 3pEHHs, a TaKKe COOCTBEHHBIE
B3IJI51/1bl Ha HEE.

Tembl
pedeparoB

11

Joknan,
cooO1ienne

(AC)

IIpoxyxr CaMOCTOSITENTbHON paboThI
CTYyJIEHTa, TIPEICTABIISIIONIUN cOO0N TyOIny-
HOE BBICTYIIJICHHE IO TMPEICTaBICHUIO I10-
JTYyYeHHBIX pE3yJbTaTOB PEIICHHs OIpee-
JIEHHON Yy4eOHO- MpaKTUYeCKOH, yueOHo-
HCCIIEIOBATEIHCKOW MM HAYYHOU TEMBI

Temnl
JIOKJIaJIOB,
COOOIIEHN

12

YcTHBI onpoc
cobeceoBaHue,
(YO)

CpencTBO KOHTPOJS,, OPraHW30BAHHOE Kak
crienuanbHas Oecela IMEIarormueckoro pa-
O00THHMKA ¢ 00y4arOMMMCS Ha TEMBI, CBS3aH-
HBIE C M3Y4YaeMOUW IUCIUIUTMHON, U PaCCUH-
TaHHOE Ha BBISICHEHHE 00bheMa 3HaHWH, 00y-
YaloIIerocs IO OIpeIeICHHOMY pa3feiy,
Teme, npolsemMe U T.1.

Bonpocsr
1o TeMaMm/paszenam
TV CLUTIIIUHBI
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MIPOJIOJDKCHHE

3

4

13

TBopueckoe
3a/laHue
(T3)

YacTHYHO periiaMeHTUPOBAaHHOE 33/IaHHE,
UMEIOIee HECTAaHJAPTHOE PEUICHHE U I03-
BOJISIFOILIEE TUATHOCTUPOBATh YMEHHSI, UHTE-
IPUPOBAThH 3HAHUS PA3JIMYHBIX 00JacTeH, ap-
TYMEHTHUPOBATh COOCTBECHHYIO TOUKY 3PCHHS.
MoseT BBIIONHATBCS B WHAWBHIYAIbHOM
HOPS/IKE WIK TPYIIONA 00yYaroIIUXCsL.

TeMbl rpynmnoBsIx
W/WIIN MHIMBUAYaJIbHBIX
TBOPUYECKUX 3aJlaHUI

14

Tect

(T)

Cucrema CTaHAapTU3UPOBAHHBIX 3a/IaHUH,
MO3BOJISIIOIIAsT aBTOMATU3UPOBATH TMPOILEAY-
py HU3MEpEeHHUs] ypOBHS 3HAHUM U YMEHHM
00yyJaromerocs.

Donn
TECTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHHUeCKOe CpeAacTBO, KOTOPOE MOKET
OBbITh MCIIOJIB30BAHO JJIsl KOHTPOJIsS Iprodpe-
TEHHBIX  CTYIEHTOM Ipo(deccroHalIbHbIX
HABBIKOB U YMEHHUH IO YNPaBICHUIO KOH-
KpPETHBIM MaTepUaIbHbIM OOBEKTOM.

Komiuiekt 3amanuii  mig
paboThI HA TPEHAXKEPE

16

Dcce

CpencTBo, MO3BOJISIIOIIEE OLIEHUTh YMEHHE
oOyuaroierocsi NMUCbMEHHO M3JIarath CyTh
MOCTABJICHHON TIPOOJIEMBI, CaMOCTOSTEIBHO
MIPOBOUTH aHAIMU3 ATOU MPOOJIEMBI C HUCTIONb-
30BaHMEM KOHIIENIMHA M aHAJTUTUYECKOTO HH-
CTPYMEHTApHUsI COOTBETCTBYIOIIEH HCIUTLIN-
HBI, JIelaTh BBIBOABI, O0OOIIAIONIME aBTOP-
CKYIO TIO3MIIMIO 110 TTIOCTABJICHHOM TTpobIieMe.

Tematuka
3cce
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[Ipunoxenue 3

CrtpykTypa u cofepkaHue AUCIUILIIUHBI « Y TPaBIE€HUE PUCKAMU, CUCTEMHBIN aHaIN3 U MOJICTUPOBAHUE

HAIpPaBIIEHUE TOJTOTOBKU
20.04.01 — TexHocgepHasi 6€301aCHOCTD

(maructp)
- Buner yueGHOI paboThI,
g & £| BKIIOYas CAMOCTOSTEIBHYIO Bunsl camocrositensHON paboThI DopMel
n/n Paznen g % § paboTy CTY/ICHTOB, CTYJCHTOB aTTecTaluu
318 U TPYAOEMKOCTb B Hacax
7 | T/C | a6 | CPC | KCP | K.P. | KIL | PTP |Pegepar | Kp| D | 3
1 2 3] 4 5 6 7 8 9 10 11 12 13 14 15 16
Tperuii cemecTp
1 OCHOBHBIE KATETOPUH U TIOHITHUSI TEOPUH 5 5 3 40
0€30MACHOCTH CJI0KHBIX CUCTEM
5 CucTtemMHBII aHAJIN3 U MOJICIIUPOBAHUE 2 5 3 40
OTACHBIX ITPOIIECCOB B TeXHOChEpe
3 VYipaBineHnue puckamu IpH 3KCIUTyaTaluu 2 1 3 40
MOTEHIIMAJILHO OTMACHBIX CUCTEM (OOBEKTOB)
OnTuMu3anus NpoueccoB HKCILTyaTaluu 2 40
4 | CIOXHBIX CHCTEM C YUE€TOM TpeOoBaHMit Oe3- 1 5
OTACHOCTH
5 | Uroro: 180 wacon 6 14 160 +

3aB. kadeapoit «Ikogoruueckas 0€30MacHOCTh TEXHUYECKUX CUCTEM»

/M.B. I'padxuna/
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[Ipunoxenue 4
IlepeyeHb BONPOCOB Py0esKHOT0 KOHTPOJISI YCIIeBA€MOCTH
U MPOMEKYTOYHBIX aTTeCTALMI 10 AU CHMILIMHE
«YnpaBJjieHHe PUCKOM, CHCTEMHBII aHAJIM3 U MOJACJTHPOBAHUE»

1. Akcuomaruka ydeHus o 6€30MacHOCTH KU3HEAEATEIIbHOCTH, IPUHIIUIIBI, 10-
HATUA U onpenienieHusi. B3auMocBs3b NOHATHIT 0€301aCHOCTH, HaICKHOCTH, KUBYYeE-
cTH, 3 (HEKTUBHOCTU M PUCKA CIOKHBIX CUCTEM.

2. O0uue NOHATHS O MOTEHIIMAIBHO OMACHBIX ONEpalusiX U MOJCUCTEMax Jies-
TEIBHOCTH. 3alIuIaeMble 00BEKThl. DaKTOPBI PUCKA U UX KIacCU(PUKAITHSL.

3. OCHOBHbBIEC TOHATHS TEOPUM PHUCKA, HAIEKHOCTH U OE30MaCHOCTH CIOXKHBIX
cucteMm. Kpatkas xapakTepucThKa U B3aUMOCBSI3b OCHOBHBIX CBOMCTB CIOXHBIX TEX-
HUYECKUX CcHUCTEeM (PHUCK, KadecTBO, 3(()EKTHUBHOCTh HAJEKHOCTh, OE30MAaCHOCTb,
KUBYYECTD).

4. OCHOBHBIE TOJIOKEHUSI SHEPTOAHTPONMUUHON KOHIENIMH onacHoctu. Jlua-
JIEKTUYECKasi B3aMMOCBS3b MOHATHIHOTO ammapaTa TEOpUH HaJeKHOCTH, 0€30MacHo-
CTH U PHUCKA.

5. Buner onacHocreit. O0mas kinaccudukaius onacHocTed. Yiiep0O, nmpuemie-
MBI y1iep0.

6. CuctemHbIe CBOICTBa TeXHOChEPHI, MPOOIEMBI MOJSIUPOBAHUS U HHPOpPMa-
IIMOHHOTO YTNPABJIEHUs CIIOKHBIMU cucTeMaMu. CHCTEMHBIE acleKThl 0€30MacHOCTU
U pUCKa.

7. CoBpeMeHHbIC WH(DOPMAIMOHHBIE TEXHOJOTUHM U OCOOCHHOCTH KOMITBIOTEP-
HOTO MOJEITMPOBAHMS OMACHBIX MPOIIECCOB U SIBIICHUH B TexHOC(hepe.

8. CucTeMHBIN NOAX0/ U yIpaBlIeHUE PUCKOM. PUCK-OpHEHTUPOBaHHBIE TIOJXO-
JIbI TIPU YTIPABJICHUH MOTEHIIMAIBHO OMACHBIMH OOBEKTaMH (CHCTeMaMu, Tpolecca-
MU, SIBIICHUSIMH).

9. OcHOBHBIEC METO/IBI aHATHM3A OMTACHOCTEN U MX KpaTKasi XapaKTepPUCTUKA.

10. KoHnenius BO3HUKHOBEHHS IPOMCIICCTBHM W HUX TrpadUuecKue MOJISIH.
IIpennoceuika K IpOUCIIECTBUIO. BUabl MPEeANOCHUIOK ITPOUCILIECTBUM.

11. Puck. Konuenius npuemiiemoro pucka. [lokazarenu pucka.

12. CyniHOCTh CUCTEMHOTO TOJIX0/a K UCCIEAOBAHUIO 0€30MaCHOCTH CIIOXKHBIX
CUCTEM. XapaKTepUCTHKA ITAIOB CUCTEMHOI0 aHAJIN3a OMAaCHbBIX MPOLIECCOB.

13. CucTeMHBIN aHAIM3 U MOJICIMPOBAHKUE OMACHBIX MpoleccoB. O600IIeHHAs

MOACIIb IMIOTCHIOIMAJIBHO OITacHOM orcpanuu.
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14. Tlokazarenu HagEKHOCTH M OE€30MACHOCTU HEPE3EPBUPOBAHHON CHUCTEMBI U
CTPYKTYPHO-CJIOKHBIX CHUCTEM C Pa3jIM4YHBIMU BUAAMH pe3epBupoBanus. [Ipodnemsl
aHaIKM3a HaJIe)KHOCTU U 0€30MaCHOCTHU CIIOKHBIX CUCTEM.

15. Moaens ¢hopMUpOBaHUS MPEANOCHUIKA K MPOUCIIECTBUIO MPH JIMHEHHOM U
HEJIMHEHHOM M3MEHEHHUH MapaMeTpoB 0€30M1acCHOCTH.

16. PacueT moka3zaTeneil mapaMeTpudecKoi 0€30MacHOCTH MPHU MOCTOSHHOM M
CIIy4aifHOM XapakTepe rpaHul] 00JacTH IOMyCTUMbBIX 3HaYCHUH.

17. CTpyKTypHBIE CXEMbI U CTPYKTYpHBIC (PYHKIIMH CIOXHBIX cucteM. Hccie-
JOBaHUE (MOJICIMPOBAHKE) OMACHOCTH CIOKHBIX CHCTEM Ha OCHOBE aHAIM3a CTPYK-
TYpPHBIX CXEM U CLIEHAPUEB OMACHOCTH.

18. Ornenka nokaszaTenel HaJleKHOCTH M 0€30MacHOCTU CTPYKTYPHO-CIOMXKHBIX
CUCTEM METOJOM aHaju3a MUHHUMAJIbHBIX COYETAHHMH YCIIOBUWA pabOTOCIOCOOHOCTH
(OIMacHOCTH) CUCTEM.

19. Ananu3 6e30MacHOCTH CIOXKHBIX CUCTEM C MPHUBOJUMBIMHU CTPYKTYPHBIMU
CXeMaMH U pa3JINYHbIMU BUAAMH PE3EPBUPOBAHMUSL.

20. MeToapl aHanu3a HaJEKHOCTH M OE€30MAaCHOCTH CHCTEM, OCHOBAHHBIE Ha
IIPUMEHEHUU OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEN.

21. baiiecoBcKue METOIbI OIICHUBAHUS PUCKA MPHU IKCIUTyaTaIlMH MTOTEHIIHATHEHO
OITACHBIX CHCTEM.

22. OcobenHocty GopmMan3aui 1 MOAECTUPOBAHHUS OMACHBIX MPOIIECCOB, PHUC-
Ka aBapuii U KaTacTpod.

23. ®opmanuzanus MNPeArnoChlIOK K MPOUCIIECTBHUIM, KaK CIIyYaifHBIX COOBITHIA.
3aKOHBI paclpeaesIeHUI MPEANOCHIIOK K IPOUCIIECTBUIO U UX YUCIIOBBIE XapaKTepu-
CTHKHU.

24. CtaTuCTUYECKOE OIPEACIICHUEe BEPOSTHOCTH (YaCTOTHI) MPEANOCHUIOK K
IIPOUCILIECTBUSIM, KaK CIIy4ailHbIX cOObITHH. [IpaBuia cinoxeHuss U yMHOXKEHHUS BEpO-
ATHOCTEH OIMACHBIX COOBITHI U UX CJICJICTBHUSI.

25. naukatopHast GyHKIHS TPEINOChUIOK K MPOUCIIIECTBUIO U MX BEPOSTHOCT-
HBIE XapaKTEPUCTUKU. 3aKOHBI PACIPEIEICHUN U UX YUCIIOBBIE XapPAKTEPUCTUKH.

26. MoaenupoBaHUE OMACHBIX MIPOILIECCOB TP OMHOMUHAILHOM pacIpe/ieeHun
UHUIUUPYIOMIUX COOBITUN U YCIOBHH (IIPEANOCHUIOK K MTPOUCHIECTBHIM).

2. ®opmManuzanus NpoLEecCOB BOZHUKHOBEHUs MpouciiecTBUi. CTpyKTypHBIE
CXeMbI pab0TOCIIOCOOHOCTH, O€30ITACHOCTH, OIMTACHOCTH CIIOXKHBIX CHCTEM.

28. ®opmManuzanus MpoLEecCOB BO3HUKHOBEHMs NpouciiecTBus. OyHkiuu an-
reOpsl Joruku. ClieHapuu OMacHOTO COCTOSIHUS.

29. ®opMUpPOBaHUE BEPOATHOCTHBIX (DYHKIMI MPOUCIIECTBUI HA OCHOBE METO-
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JIOB JIOTUKO-BEPOATHOCTHOTO UCUUCIICHUS.

30. MeTonpl aHaiM3a OMACHOCTH CHCTEM, OCHOBAaHHBIC HA MMPUMEHEHUU TEOPEM
TEOpHUH BeposATHOCTH. MeToz nepedopa rumnores.

31. BepoATHOCTHBIN aHAJTN3 OMTACHOCTH CIIOXKHBIX CUCTEM. MeTo 1 pa3pe3aHusl.

32. OyHKIMK OMACHOCTHU CJIOKHBIX CHUCTEM C MapaljIeIbHO-TIOCIIEI0BATEIbHOM
CTPYKTYPHOU CXEMOM.

33. OYHKIIMK OMACHOCTH CJIOKHBIX CHUCTEM C TOCIEIOBATEIbHO-TIapaNIEIbHOM
CTPYKTYPHOU CXEMOM.

34. Ouenka 0€30MaCHOCTU CIIOXKHBIX CUCTEM C MPUBOJUMBIMU CTPYKTYPHBIMU
cxemMamu 0€30MMacHOCTH U PAa3IMYHBIMU BUJIAMU PE3EPBUPOBAHUS.

35. Onenka 06e30MaCHOCTH U HAJICKHOCTHU CIIOKHBIX CHUCTEM C TPOM3BOJILHOU Ce-
TE€BOW CTPYKTYpOM.

36. ['padpoananuTudecKkue MOJEIM MPOIECCOB BOSHUKHOBEHMS MPOUCIIECCTBUN
(cueHapueB omacHoro coctostHusi). [IpaBuiia mocTpoeHus JepeBa MPOUCIIECTBUSA U
JiepeBa COOBITHIA.

37. Ponp yenoBedyeckoro akropa B TEXHOTEHHOM Oe3omacHocTd. be3omacHOCTh
CIIOHBIX CHCTEM «UeJOBEK-MalllnHa-cpena». Ilokazarenu kadecTBa MMOATOTOBKU
nepcoHasa K BHIIMOJIHEHUIO TOTEHIIMAIBHO OMACHBIX OIEpallnid.

38. MonenupoBaHue 6€30MacCHOCTH IPTaTUYECKUX CUCTEM.

39. MonenupoBaHue HaJC)KHOCTH U 0€30MTaCHOCTH TIEPCOHAJIA KaK KOMITIOHCHTA
(3BeHA) CITOKHOW CHCTEMBI «UeJIOBEK-MalllnHA-CPEIay.

40. TTokazaTenn O€30MACHOCTH JPraTUYECKUX CHUCTEM C YYE€TOM BPEMEHHBIX
OTPAaHUYEHUN HA JIOKAJIU3ALMIO OMACHBIX CUTYyallUM.

41. MopaenupoBaHUe MPOIIECCOB O0YUCHUS M TIOEPKaHUS YPOBHS MTOATOTOBKA
MepCcoHala C y4eTOM TpeOoBaHUM O€30MacHOCTH.

42. MareMaTnueckoe MOJICIMPOBAaHUE TIPOIECCOB OCBOCHHS M yTpaThl mpodec-
CHUOHAJIbHBIX 3HAHUH TIEPCOHATIOM.

43. Mopaenu nogaepxkanusi TpeOyeMoro ypoBHsI yMEHUHN U HaBBIKOB O€30MacHO-
r'O BBITIOJIHEHUS TOTEHIIMAIBHO OMACHBIX OMEpaIfii MePCOHATIOM B MPOIECCe MPOU3-
BOJICTBEHHOM J€SITEIHLHOCTH.

44. CuCTEeMHBIN aHAJIN3 W MOJISITMPOBAHUE MPOIIECCOB MPUYUHEHUS yIiepoa npu
TEXHOTCHHBIX IMPOUCIICCTBHUSAX.

45. OCHOBHbBIE TIPUHIMIIBI CUCTEMHOTO aHajInu3a U MOJEIUPOBAHUS MPOILECCOB
NPUYUHCHHS yIiepOa MpHU TEeXHOTCHHBIX NpoucHIecTBUAX. KoHIlenTyaibHas MOIeIb
mpoiiecca NMpUINHEHUs yiepoa.

46. MonenupoBaHue MPOILIECCOB HECAHKIIMOHUPOBAHHOTO BBICBOOOXKICHUS H
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MCTEUYECHUS YJHEPTUU U BEIIECTBA.

47. MonenvpoBaHU€ TMPOIECCOB HEYMPABISEMOIO0 PacHpOCTPAHEHUs, TpPaHC-
dbopmanuu ¥ pa3pymmuTeNIbHOTO BO3IEHCTBHSI TOTOKOB YHEPTUHU U BEIECTBA.

48. Konnenmus pucka B 3a/1ayaX CUCTEMHOIO aHalln3a 0€30MacHOCTH CIOXKHBIX
cucteM. HeomnpeeneHHOCTh U pUCK.

49. MeTo/pl aHANMM3a U MIPOTHO3a PUCKA MPU IKCILTYaTaIlUU CIIOKHBIX CUCTEM.

50. TexHONOTHA TPUHATHUS YIPABICHYECKUX PEIICHUIN B YCIOBUAX CTOXacCTUYe-
CKOT'O Y IOBEJAEHYECKOTO PUCKOB.

51. MeTonbl U TEXHOJIOTUM NMPUHATHS PEIICHUN B YCIOBUSX «IIPUPOJIHON» He-
ONPEJEIEHHOCTH.

52. TexHONMOTUM BBIPAOOTKU YMIPABJICHUECKUX PEIICHUH C y4E€TOM CHUCTEMbI
IpEINOoYTEeHUH TUIa, TPUHUMAIOIIETO PEIICHHE.

53. [IpuHIUIIBI  CTAaTUCTUYECKOTO OIICHUBAHUSA TMapaMETPOB MOTEHIUAIBHO
ONAaCHBIX OIEPALIHA.

54. CratucTuueckue METOJbI OIEHKH IMOKa3aTesisi YaCTOThl OMACHBIX COOBITHUIA
(mpoucmiecTBui).

55. CraTUCTHUYECKOE OLIEHMBAaHUE T[OKa3aTenel Oe30MacHOCTH 3JIEMEHTOB
CIIO>KHBIX CUCTEM.

56. CratucTuecknii KOHTPOJIb OE30MaCHOCTU CJIOKHBIX CHCTEM U TEXHOJIOTHU-
YECKUX IKCILTYyaTallMOHHBIX MPOIIECCOB.

57. Cratuctuueckre MeETOAbl UACHTHUUKAIMK omnmacHocTe. CrarhucTuueckoe
OLICHMBAHUE TOKa3aTeyel 0€30MaCHOCTH CIOKHBIX CHCTEM.

58. Craructuueckoe MOJEIMPOBAHUE TpoIlecca AeTrpajaliii BhIXOAHBIX Mapa-
METpOB 0€30MACHOCTH.

59. MeTonpl CTaTUCTUYECKUX PEIICHUM NIl OJHOTO JUArHOCTHYECKOro Iapa-
MeTpa (Ipu3HaKa OMacHOCTH).

60. Cratuctuueckue peiieHus Mpyu HAMYUU 30HBI HeomnpeneneHHoctu. CtaTu-
CTHYECKHI KOHTPOJIb (OIICHUBAHKE) TTApaMETPOB MOTECHIIUATIHHO OTMACHBIX OTIepaIuii.

61. Craructuueckuii KOHTPOJb A(PPEKTUBHOCTH MEpOnpUsITHIl obecreueHus
0€30MacHOCTH.

62. OnTuMu3aIus MporpaMMbl CTPYKTYPHO-HEPAPXHUUECKOTO KOHTPOJIST HaJEK-
HOCTH 1 0€301aCHOCTH CIIOKHBIX CUCTEM.

63. CraTucTueckoe MOJAEIMPOBAHUE OIMACHBIX MpoleccoB. Meron MonTe-
Kapno.

64. MoaenupoBanue 0€30MaCHOCTH CJIOKHBIX CHCTEM Ha OCHOBE MapKOBCKHUX
CIIy4alHbIX IIPOLECCOB.
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65. OCHOBHBIE MOHATUS U OMNPENEICHUS TEOPUH MAPKOBCKUX CIIy4YailHBIX MpO-
rneccoB. YpasHeHnus Koimoroposa. [IpenenbHbie BEpOSITHOCTH COCTOSTHUM.

66. ®opmanuzanus mnpoiecca (QYHKIHMOHUPOBAHUS CIIONKHOM CHUCTEMBI C HC-
MOJIb30BAHUEM aIlliapaTa MOJyMapKOBCKUX TporieccoB. OCOOEHHOCTH TOCTaHOBKH,
dbopmanuzanuu U penieHus 3aja4 ONTUMU3AIUU C YY4EeTOM TpeOoBaHU Oe30macHo-
CTH (IIPUEMIIEMOT'O PUCKA) CIIOKHBIX CUCTEM.

67. OnTuMu3aus MApKOBCKUX MOJIeNel 0€30MaCHOCTH CIIOKHBIX CUCTEM.

68. ®opmanuzanus mnporecca (QYHKIMOHUPOBAHUS CIIOKHOW CHUCTEMBI C WC-
M0JIb30BAaHUEM anmapara MmojJIyMapKOBCKUX MPOIECCOB.

69. OnTuMu3aius mokasaresnei 0€30MacHOCTH CIIOKHBIX CHCTEM C MCIOJb30Ba-
HUEM arapara MoJyMapKOBCKHUX CIy4alHBIX mporieccoB. Jlornueckue mojenu 6e3-
OMacHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI.

70. MonenupoBanue 0€30MaCHOCTH IKCILTYyaTallMOHHBIX MPOIIECCOB HA OCHOBE
TEOpUU MaccoBOro ooOciyxuBaHus. [locTaHOBKM 3a7a4, TPUBOASAIIME K MOACISIM
TEOPUH MACCOBOT'O OOCITY>KHBaHUS.

71. Ontumuzanus nokasareyie 0€30MaCHOCTH CIOXXHBIX CUCTEM C MOMOIIIBIO
nporpaMMHbIX kKomiuiekcoB Excel, Mathcad, MatLab, GPSS.

72. Pemenue 3ama4d o0ecriedeHUs] 0€30MMaCHOCTH CIIOKHBIX CHCTEM C HUCIIOJIB30-
BaHMEM MAaTEMATHYECKOIO arapaTta TEOpUM MacCOBOTO OOCTY>KHMBAHHUS U TMPO-
rpaMMHBIX komiuiekcoB Excel, Mathcad, MatLab, GPSS.

73. OnTuMu3aIus napameTpoB mporpaMmm obecredeHusi 0€30MacHOCTH IKCILTY-
ataiuu (IIOBD) croXHBIX cHUCTEM METOJaMH AMHAMUYECKOTO MPOrPAMMHUPOBAHMSL.
[TocTaHoBKa 3a/1a4u AMHAMHUYECKOTO TIPOTPAMMHUPOBAHHUS.

74. OnTuMu3aims mokasareneil 0€30MacHOCTH M HAJIEKHOCTH CIIOKHBIX CUCTEM
C MCTIOJIb30BaHUEM armapaTra MapKOBCKUX CITyYalHBIX MPOIECCOB.

75. OnTuMuzanus nokasaresiei 0e30MacHOCTH IPU MPOCKTUPOBAHUU CUCTEM.

76. OnTuMu3aius mapaMeTpoB 0€30MaCHOCTH TEXHOJIOTMYECKUX AKCILTyaTallu-
OHHBIX MPOIIECCOB Ha OCHOBE CETEBBIX METOJIOB IJIAHUPOBAHUS U YIIPABJICHUS.

77. CTpyKTypHO-TIapaMeTpUuecKasi ONTUMU3AIUS TPOrpaMMbl KOHTPOJIBHO-
PO MITAKTHIECKON IeATeTbHOCTH MHCTICKTUPYOIIMX U APYTHX JOJDKHOCTHBIX JIHII.

37



[Ipunoxenue 5
Ilepeyenb NpakTHYECKUX 3aJaHUl (3a1a4) PyOesKHOTO KOHTPOJISI
yCIeBAeMOCTH M MPOMEKYTOUYHBIX ATTECTANMIA 10 TUCIUIJIMHE
«YrnpaBiieHHe PUCKOM, CUCTEMHbI aHAJIM3 U MOJIeJTUPOBAHM E»

(OK-5; OK-9; OK-10; OIIK-5; I1K-19; T1K-21)

3agauya Nel. TexHOJIIOTMUECKUI AKCIUTyaTallMOHHBINA MPOLECC, CONECPKUT P
noTeHuanbHo omnacHbix omnepauuid (II0O), cBsA3aHHBIX ¢ TPUMEHEHUEM TEXHUYeE-
CKOU CHCTEMBI. B coCTaB cHCTEMBI BXOIAT TP HEBOCCTAHABIIMBAEMBIX IOJICHCTEMBI
(y37a), OTKa3bl KOTOPBIX PACCMATPHUBAIOTCS KaK MPEANOCHUIKM K MPOUCHIECTBHUSIM.
OTka3bl MOACUCTEM HE3ABUCHUMBI. BEpOSITHOCTh OTKA3a MEPBOM MOJCUCTEMBI (, =0,4;
BTOpOU - g, =0,5; TpeTbent q, =0,7. MI3BeCTHO, YTO JJIs1 BOSHUKHOBEHHUSI aBapUU 3aBe-
JIOMO JOCTaTOYHO OTKAa30B TPEX MOJCUCTeM QF =1; MpHW OTKa3e OJHOU MOJCHUCTEMBI
BEPOSTHOCTH aBapuu - Qf =0,02 ; Ipu OTKa3e ABYX IOJCUCTEM BEPOSTHOCTH aBapHUH -

Q2 =0,06. HaiiTit BepOSITHOCTH MpoKCIIecTBUs QI mpu BeimoHeHnU [100.

3agaya Ne2. be30nacHOCTh TEXHOJIOTMYECKOrO Mpouecca S, MPOAOJIKATEIb-
HOCTBIO t, oOecnieunBaercs AByMsl npotuBoaBapuitHeiMu cuctemamu (ITAC). Bepo-
ATHOCTb aBapHH, B PE3YJIbTATE OTKJIOHEHHS] KOHTPOJIHUPYEMBIX MapaMeTpoB (MpU3Ha-
KOB OIIaCHOCTH), ITpH paboTe ABYX CHCTEM O€30macHOCTU paBHA Qj, =0,007 ; mpu pa-

00Te TONBKO MEPBOIl cucTeMbl - Q) =0,056; mpu padoTe TOIBKO BTOPOW CHCTEMBI -
Q} =0,083; mpu HepaboTarommx cucremMax Qg =0,367. BeposiTHOCTh O€30TKa3HOM pa-
00ThI MIEPBOI MPOTUBOABAPHUITHON cUCTeMBbI paBHa P, =0,98, BTOpOIi - P, =0,93. Cu-

CTEMBI BBIXOJAT U3 CTPOSI HE3aBUCUMO JIPYT OT Jpyra. B cioydae aBapuu, NpuYMHEH-
HBIN yriepO orjeHuBaeTcss B C; =98-10° yCcIOBHBIX eAMHUIl. PaccuMTaTh mokasarenb

PpHUCKa IMIPH BBIIIOJIHCHUH TCXHOJOIHYCCKOr'o Impouecca.

3apaua Ne3. [lpu pemoHTHO-BOoccTaHOBHUTENbHBIX paborax (PBP) moteniu-
aJIbHO OMAaCHBIX OOBEKTOB UCMONB3YIOTCS AnneMeHTsl 31T (mpubopsl, y3ibl, AeTann)
pazHoro kauectBa. [Ipu atom 70 % 3UII cocraBnsitor HOBbIE AeMeHTHI, a 30 % -
AJIIEMEHThl OOMEHHOTO (POHJA, MMEIOIINE OTpaHUYEeHHBIH pecypc (MM BOCCTAHOB-
neHHble 3neMenTbl). Ecnu B xone PBP ucnons3oBanuck: a) HoBbie 3iiemMeHThl 3UII,
TO €ro Moka3areib IKCIUTyaTallMoOHHOM Oe3onacHocTH paBeH 0,95; 0) anementst 3UII
3 oOMeHHOTrOo ()OH/A, TO €ro MOKa3aTeNb AKCILUTyaTaIl[MOHHOW 0€30MacHOCTH paBeH

0,7. Ilpu skcruryaTanuu oObEKTa B TEYCHHE BPEMEHU T,, OMACHBIX (aBapUNHBIX) CH-

Tyanuil He 3adukcupoBano. Haittu BepositHoCTh TOro, uTo nipu PBP T1OO ucnosns3o-

BaJIMCh HOBBIE AjieMeHThI 3UIT.
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3amaua Ned4. Tlpu skcrmyataniun [1OO BO3MOXKHBI JIOKHBIE CpabaThIBaHUS
npubopoB Oe3omacHocTH. JloxkHBIE cpalOaThiBaHMsI OOYCIOBIEHBI MPEANOCHUTKAMU
nByX TUMOB A U B. BeposiTHOCTh BO3HUKHOBEHHMSI TIPEANOCHUIKH THNa A paBHa 0,8, a
npennocbutku tHna B — 0,4. Tlo pesynpratam skcrutyatanuu 1100 3adukcupoBaHo
OJIHO JIO’KHOE cpabarbiBaHue. HaliTu BEpOATHOCTH TOTO, YTO JIOKHOE CpabaThIBaHUE
npudopoB Oe3omacHoctu [10O cBsi3aHO ¢ NPEaOChUTIKON TUIa A.

3agaya Ne 5. BapuaHThl CTpYKTYpHBIX CXeM 0€30IIaCHOCTH CHUCTEMBI U IOKa-
3aTelM UX HAJIEXKHOCTH, NPEJCTaBIEHbI Ha puC. D.1, Tadn. 5.1.

HeoOxonumo, 17151 3aJaHHOTO BapUaHTa CTPYKTYPHOM CXEMBI: a) COCTaBUTh Ta0-
JIMILy UCTUHHOCTH COCTOSIHUN cucteMbl; 0) ¢ momoibio @AJI onucars ycnoBusi 6e3-
OIacHOr0 (P)YHKIIMOHMPOBAHHUS CHCTEMBI; B) HA OCHOBE TAOJUIbl UICTUHHOCTH IOJTY-
YUTh aHAIUTUYECKHUE BBIPAKCHUS BEPOATHOCTHBIX (YHKIMI O€30MMacCHOTO COCTOSHHS
U COCTOSIHMSI C MPEANOCHUIKON K MPOUCILIECTBHIO; I') BBIYUCIUTH BEPOSATHOCTh HAXOXK-
JICHUSI CHUCTEMBl B COCTOSIHUM C TPEANOCBUIIKOM K TPOMCHIECTBUIO, MPHU YCIOBHH:
P,(t) =0,905; P,(t)=0,93; P,(t)=0,967; P,(t)=0,989.

A) B)
X1 X1 X3

X3 X4 |_

X2

Puc. 5.1. BapuaHTbl CTPYKTYPHBIX CXeM 0€30MMacHOCTH CUCTEMBI
3agauya Ne 6. TOII, BkIOYaeT COBOKYMHOCTb Pa3MYHOrO poOJAa ONepanui
A e{ai‘ I =1,N} BBIMOJHIAEMBIX C ICJIBIO TPUBEICHUS CUCTEMBI B 33JJaHHOE COCTOS-

HUe, noyiokeHue. HapyreHus: TexHoJoruu onepanuii o0cnyKUBaHUSI ¢ BEPOSITHO-
CTBIO (J, MOTYT IIPUBECTH K IpouciiecTsuto npu ¢pynknuonuposanun CTC. C uensto

39



noBblmeHuss kadyectBa TOII OCYIICCTBIIACTCA OHCpaHI/IOHHHﬁ KOHTPOJIb, IIPU KOTO-

POM C BEPOATHOCTBHIO Piyn BBIABJIAIOTCA W YCTPAHAIOTCA IMPCAIIOCBUIKH K IIPOUCIIC-

CTBHUIM, 06YCJIOBJI€HHBIG KaK OIMOOYHBEIMHU I[GﬁCTBH?IMPI HOMCPOB PAaC4YCTOB, TaK U

HCKAYCCTBCHHBIM BBIITOJIHCHUCM (HapymeHI/IeM T@XHOJ’IOI‘HI/I) onepaum‘/’l.

TpeOyeTcs, Ay 3aJaHHBIX UCXOMHBIX JaHHBIX (CM. TabJI.): a) COCTaBUTH CIIe-

HapHUil HEKAauYeCTBEHHOI'0 BbIMOJHEHUs orepanui TOII; 6) HallTH BEpOSATHOCTH BO3-

HUKHOBEHMS MpoucuiecTBys npu 3kcruryatauuu CTC, B pe3yiabTaTe HEKaueCTBEHHO-

ro BbINOJIHEHUS onepanuii TOII.

[Tpumep, popMupoBaHus BapuaHTa UCXOAHBIX JTAHHBIX

No Ne Kommuecto onepanuii TOIT (n)
BapI/IaHTa
3L | T 1 | 2 | 3| 4| 5|6 | 7|89 |10
T.5.2
Bap. Nel q; 005 | 005|005 | 0031|001 ]| 0021 004|009 | 002 002
1 T .5 1_
Ba;.). NOI Pky“ 098 | 09 | 0,89 | 092 | 0,89 | 091 | 0,95 | 0,98 | 0,98 | 0,94
Tabmura 5.1
Ne TadnmHia HcXOOHBIX JAHHEBIX
BApHAHTA X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
1 0.98 0.96 0.89 0,92 0,89 0.91 0,95 0,98 0,98 0,94 0.90 0.88 0,97
2 0.90 0.88 0.90 0.91 0.91 0.87 0.90 0.88 0.99 0.98 0.94 0.98 0.99
3 0.94 0.88 0.90 0.88 0.98 0.91 0.97 0.91 0.93 0.96 0.88 0.96 0.93
4 0.97 0.94 0.89 0,95 0,94 0.89 0.96 0,95 0,92 0,89 0.91 0.96 0,98
5 0.92 0.89 0.96 0.88 0.97 0.94 0.88 0.92 0.91 0.88 0.87 0.92 0.99
6 0.90 0.96 0,97 0,87 0,99 0.93 0,93 0,90 0,95 0,90 0.89 0.96 0,90
7 0.96 0.99 0.91 0.87 0.95 0.95 0.98 0.94 0.93 0.91 0.89 0.88 0.93
8 0.95 0.96 0.96 0.90 0.90 0.89 0.89 0,93 0.94 0.89 0.91 0.89 0.97
9 0.93 0.95 0.93 0.98 0.92 0.92 0.87 0.89 0.95 0.88 0.89 0.99 0.97
10 0.91 0.88 0.95 0.92 0.97 0.93 0.90 0.91 0.90 0.98 0.88 0.92 0.92
11 0.95 0.91 0,92 0.94 0.96 0.99 0.87 0.89 0.91 0,91 0.96 0.91 0,92
12 0.89 0.98 0.91 0.90 0.91 0.91 0.94 0.97 0.89 0.97 0.89 0.95 0.90
13 0.90 0.89 0,93 0.94 0,96 0,97 0,90 0,90 0,98 0,90 0,92 0,98 0,93
14 0.89 0.99 0.94 0.96 0.91 0.92 0.98 0.97 0.88 0.97 0.93 0.98 0.89
15 0.92 0.96 0.95 0.91 0.89 0.92 0.94 0.92 0.89 0.92 0.98 0.93 0.93
16 0.87 0.96 0,95 0,97 0,87 0.93 0.90 0,92 0.96 0,91 0.88 0.93 0.91
17 0.92 0.94 0.97 0.88 0.98 0.89 0.98 0.90 0.97 0.97 0.90 0.88 0.88
18 0,92 0.89 0,95 0,95 0,90 0.95 0.89 0,90 0,91 0,92 0.98 0,90 0,92
19 0.89 0.88 0.92 0.91 0.97 0.97 0.87 0.93 0.91 0.94 0.89 0.94 0.87
20 0.88 0.92 0.93 0.88 0.89 0.90 0.89 0.95 0.98 0.98 0.96 0.89 0.87
21 0.90 0.97 0,91 0,98 0,91 0.89 0.93 0,93 0,99 0,95 0.96 0.91 0.89
22 0.95 0.90 0.94 0.96 0.88 0.99 0.97 0.94 0.89 0.88 0.96 0.89 0.89
23 0.95 0,93 0,99 0,90 0,88 0.98 0.89 0,90 0,99 0,99 0.90 0,98 0,93
24 0.88 0.89 0.97 0.98 0.88 0.89 0.97 0.88 0.92 0.88 0.96 0.97 0.96
25 0.88 0.96 0.88 0.94 0.91 0.92 0.97 0.87 0.96 0.96 0.97 0.88 0.90
26 0.95 0.89 0,90 0,94 0,97 0.89 0.98 0,97 0.87 0,94 0.92 0.95 0.90
27 0.98 0.95 0.99 0.88 0.95 0.88 0.96 0.92 0.95 0.94 0.87 0.95 0.99
28 0.92 0,95 0.96 0,87 0,94 0.92 0.99 0,91 0,95 0,91 0.94 0,94 0,99
29 0.88 0.96 0.90 0.88 0.90 0.95 0.88 0.91 0.94 0.95 0.91 0.88 0.98
30 0.97 0.99 0.95 0.88 0.87 0.97 0.91 0.87 0.90 0.91 0.95 0.89 0.97
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Tabmuna 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
29 0,04 0,10 0,06 0,04 0,02 0,07 0,13 0,05 0,12 0,12 0,01 0,06 0,07
30 0,08 0,12 0,02 0,11 0,06 0,12 0,08 0,04 0,07 0,06 0,12 0,11 0,05

3apaua Ne 7. B mpoiiecce dKCIuTyaTaliuyd ONacHbIM MPOU3BOICTBEHHBIN 00BEKT
(OITO) mMokeT HaXOAUTHCS KaK B OE€30MACHOM COCTOSTHUU S;, TAK U B COCTOSIHUU C
MOBBIIIEHHON OMAacHOCThIO S, . [0 cTaTUCTUUECKUM JaHHBIM YCTAaHOBJIEHO, YTO MPHU-
MepHO 30 % Bpemenn OIIO nHaxoauTbes B cocTossHUM S, @ 70 % BpeMEHH B COCTOSI-
HUU S,. be3onmacHOCTh 00bEKTa KOHTPOJIUPYETCS ABYMS CUCTEMaMHM, OCYIIECTBIISIO-
IIMX KOHTPOJIb MO Pa3HbIM WHTErPabHBIM TapameTpaMm Oe3omnacHocTH. JlocToBep-
HOCTb CHUCTE€M KOHTpOJSl orpaHuyeHa. [Ipu 3TOM JOCTOBEPHOCTH PE3yJIbTATOB KOH-
Tpojsi mepBoi coctaBisier 98 %, a Bropoi cuctembl — 92 %. B kakoi-ToO MOMEHT
BPEMEHHU MOJIy4eHO cooOlIeHue ot nepBoil cucremsl, yto OIIO Haxonutca B Oe3-
OTIaCHOM COCTOSIHWH, & OT BTOPOM CUCTEMBI, YTO OOBEKT B COCTOSIHUM C TIOBBIIIICHHOM

oracHOCThI0. HeoOxoanmo oneHutsh, yto OITO HaxoauTcess B 0€30IIaCHOM COCTOSIHUM.
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3apaya Ne 8. Halitu BepossTHOCTh Oe30macHO pabOThl HEBOCCTAHABIMBAEMOM
cuctembl B TeueHue 100 yacoB, coCcToAIIENH U3 OJTHOTO OCHOBHOTO U JBYX Harpy>KeH-
HBIX PE3EpPBHBIX AJIEMEHTOB. BeposTHOCTh 0e30TKa3HON pabOThI AJIEMEHTOB B Teye-
Hue 100 yacos paBna 0,8. OTKa3bl 2JIEMEHTOB HE3aBUCUMBI.

3agaya Ne 9. HeBoccraHaBnmBaeMasi CUCTEMa COCTOUT U3 TPEX DJIEMEHTOB,
HE3aBHCHUMbIE OTKa3bl KOTOPBIX MPUBOMAAT K aBapuu. DJIEMEHTHl UMEIOT OJUHAKOBBIC
HA/IG)KHOCTHBIE XapaKTEPUCTUKH, C BEPOATHOCTHIO OTKa3a B TEUEHHE OJHOTO To/a
g, = 0,01. Heo6xoaumMo OCTPOUTh CTPYKTYPHYIO CXeMy O€30MacHOCTH U PacCurTaTh
BEPOATHOCTH aBAPUU MPH IKCIUTyaTallMM CUCTEMBI B TECUCHHE TOA.

3agaua Ne 10. Halitu BeposiTHOCTH Oe30macHO pabOThl CUCTEMBI B TEUCHHE
OJTHOTO TOJIa U CpeHee BpeMsi Oe30MMacHOi paboThl, COCTOSAIICH U3 TpeX MocIea0Ba-
TEJIbHO COEIMHEHHBIX 3JIEMEHTOB, pabOTaIOIIMX SO0 MEPBOTr0 0TKa3a. IHTEHCUBHOCTD
OTKAa30B JIEMEHTOB CTPYKTYPHOU CXeMbI A; =10 1/uac . Bpemst HapaboTKku /10 0TKa3a
HOTYMHSIETCS SKCTIOHEHIIMAIbHOMY 3aKOHY pacIpeieIeHMsL.

3amaya Nell. besomacHocts TOII 3aBUCHUT OT ABYX KOHTPOJMPYEMBIX Iapa-
METpOB, KOTOPbIE ABISIOTCS NMpU3HAKaMH omacHocTu - X, U X,. Beixon mapamerpa
3a ycraHoBJIeHHbIe 3HaueHus (X, ¢ X') paclieHuBaeTcs Kak MpeIrnochluika K Mpouc-
mectButo (IIIT). [Tpu HaxoXkAeHUM KOHTPOJIMPYEMBIX MapaMETpOB B Ipejesax HOp-
mel (X, € X{', X, € X7), BepositHOCTh aBapuu paBHa - Q. IIpu HOpMe 3HAUCHUIA
nepsoro napamerpa X, € X; u He HopMme BToporo X, ¢ X;, BEpOATHOCTb aBapUU
paBHa Q,,. CoorBercTBeHHO Ipu X, & X' u X, € X, - BEpOIATHOCTb aBapUu paBHa -
Q,, - Ans popmanmzanum 3am1aun npuHsTa cieayromas ¢popma 3amucu. Mumekcst (1,))
npu Q; 9T0 OyJIEBbI IEPEMEHHBIE, IPUHUMAIOIINE J1BA 3HAUEHUSL: () - IPH OTCYTCTBUM
IPEINOChUIOK K TMPOUCIIECTBUIO, CBSI3aHHBIX C BBIXOJIOM IapamMeTpa 3a MpeJeibl
HOpMBI, U | - B Apyrux ciydasx (Hanpumep, Q,, 03HadyaeT BEpOATHOCTh aBapuu IpU

X, egX{ n X,eXj;). llpu Beixoge o0ouX mHapaMeTpoB 3a MPENENbl HOPMBI, T.€.
X, e X! n X, ¢ X5, BepoaTHOCTb aBapuu paBHa - Q,;. BeposTHOCTB BBIXO/A Napa-
MeTpoB X, U X, 3a mpenensl HOpMBL, npu peanusauuu TOII B TeyeHne BpeMeHH
T,5 » COOTBETCTBEHHO paBHa (,, U (,,. [lapaMeTpbl U3MEHAIOTCS HE3aBUCUMO JPYT

OT Jpyra.
Tpebyercs o1eHUTh BEpOsTHOCTh Oe3omacHOro BhinojiHeHus TIIL. [Toctpouth

rpavKy 3aBUCUMOCTHU BEPOSTHOCTH aBapUM OT MapaMeTpPoB (,, U (., .
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BapuaHTbl UICXOIHBIX TaHHBIX, MTPEJCTABICHBI B Ta0. 5.3.

Tabmura 5.3
VYcioBHbIE BapuaHTbl HCXOAHBIX JTaHHBIX
0003HaYCHHS 1 2 3 4 5 6 7 8 9 10

q 1 0,0563 | 0,0733 | 0,0112 | 0,035 0,0962 | 0,0837 | 0,0566 | 0,0598 | 0,0384 | 0,0267
d,, 0,0686 | 0,0715 | 0,0269 | 0,0413 | 0,0403 | 0,0709 | 0,0719 | 0,0559 | 0,0331 | 0,0173
QOO 0,0674 | 0,045 | 0,0458 | 0,0405 | 0,0496 | 0,0135 | 0,0061 | 0,0514 | 0,0060 | 0,0199
QOl 0,5394 | 0,4513 | 0,2565 | 0,766 | 0,2701 | 0,1367 | 0,8658 | 0,9681 | 0,3915 | 0,4569
Qlo 0,3776 | 0,0991 | 0,0136 | 0,3271 | 0,6784 | 0,8330 | 0,4790 | 0,5821 | 0,4168 | 0,1805
Qll 0,9361 | 0,7433 | 0,7776 | 0,8489 | 0,8154 | 0,9253 | 0,9302 | 0,9953 | 0,9170 | 0,9554

MPOJIOJIKEHUE Ta0IUIBI 5.3

VYcnoBHBIE BapuaHTBI HCXOIHBIX TaHHBIX
0003HaUYEHUA 11 12 13 14 15 16 17 18 19 20
q 1 0,0617 0,0107 | 0,0901 | 0,0476 0,0141 | 0,0809 | 0,0620 | 0,0161 0,0874 0,0206
q 2 0,0731 | 0,0499 | 0,0952 | 0,0860 | 0,0261 | 0,0624 | 0,0810 | 0,0691 0,0680 0,0831
QOO 0,0927 0,0401 | 0,0316 | 0,0399 0,0291 | 0,0719 | 0,0211 | 0,0650 | 0,0772 0,0518
QOl 0,2661 | 0,6931 | 0,0979 | 0,7106 0,9821 | 0,6523 | 0,4233 | 0,8195 | 0,5919 0,4202
QlO 0,8978 | 0,1659 | 0,6667 | 0,0550 | 0,5199 | 0,5958 | 0,3200 | 0,8678 | 0,2398 0,4510
Qll 0,9585 | 0,7479 | 0,7748 | 0,8044 | 0,9996 | 0,9704 | 0,6357 | 0,8912 0,9823 0,9711

3amauya 12. CocrosiHue noreHuuanbHo onacHou omnepauuu (IT00O) koHTpoIIH-
pyeTcst TpeMs nmapamerpamu OezomnacHoctu - X,, X,u X,. Beixon moboro u3 napa-

METpOB 3a ycTaHoBieHHbIe 3HaueHUs (X, ¢ X'|i=1,3) sBusercsa nmpearnocbuTkoi K

npowucHiecTBu0. [Ipn HaX0KICHUN KOHTPOIUPYEMBIX MAapaMEeTPOB B Tpeenax HOp-
Mbl (X, € X[, X, € X5 u X, € X3), BeposTHOCTb aBapuu paBHa - Q,. [Ipu He HOpMe
3HAYEHUH OJHOro u3 mapamerpoB (moboro) X, ¢ X' U HOpME OCTaJbHBIX

al s s
X, eX; ‘ J#1, BeposTHOCTH aBapuu paBHa Q,. COOTBETCTBEHHO IIPH HE HOPME ABYX

moObIX TapamMeTpoB U Hopme octanmbHbIX X; & X{'[1X; & X[ X, e Xy (i#j=KkK)
BEpOSTHOCTh aBapuu paBHa - Q,, a mnpu He HOpME Tpex NapaMeTpoB
X e XN X, e XN X, e X (i#j#K) - Beposarnocts aBapuu pasHa Q,. Beposr-
HOCTh HE BbIX0Ja mapaMmerpoB X;, X, m X, 3a Ipeaessl HOPMbI, IPU BBIIOJTHEHUH

[TOO B TeueHue BpeMeHu T,

noo ?

COOTBETCTBEHHO PaBHA - P, P,, U P,,. [lapameTpsl

HE3aBUCHUMBI IPYT OT ApYyra.
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TpeOyeTcst olleHUTh BEpOATHOCTH Oe3onacHoro BeinoaHeHus [100. [Toctpouts
rpadMKy 3aBHCUMOCTH BEPOSATHOCTH aBapUu OT IapameTpoB (,, U (,,. BapuanTsl

VCXOJHBIX JAHHBIX, IPEICTABIICHBI B Ta0JI. 5.4.

Tabmuma 5.4
YcioBHBIE BapuaHTbl HCXOIHBIX TAHHBIX
0003HaYCHHS 1 2 3 4 5 6 7 8 9 10
pxl 0,963 0,833 0,912 0,935 0,962 0,837 0,966 0,898 0,984 0,967
px2 0,986 0,915 0,969 0,913 0,903 0,909 0,919 0,959 0,931 0,973
px3 0,906 0,926 0,886 0,901 0,913 0,961 0,954 0,936 0,941 0,941
QO 0,0074 | 0,0045 | 0,0058 0,005 0,009 0,0035 | 0,0061 | 0,0014 | 0,0060 0,009
Ql 0,0394 | 0,0513 | 0,0565 0,066 0,071 0,037 0,068 0,061 0,015 0,059
Q2 0,176 0,191 0,136 0,271 0,174 0,230 0,270 0,121 0,168 0,185
QS 0,777 | 0,7532 | 0,8017 | 0,658 0,746 | 0,7295 | 0,6559 | 0,8166 | 0,811 0,747

o0 KEHNE Ta0auIb! 5.4

VY cnoBHBIE BapuaHTBI HCXOTHBIX JTAHHBIX
0003HaUYEHUA 11 12 13 14 15 16 17 18 19 20
pxl 0,917 0,907 0,901 0,876 0,941 0,909 0,962 0,961 0,874 0,926
px2 0,973 0,899 0,952 0,867 0,921 0,924 0,910 0,961 0,980 0,931
P, 0,96 0,91 0,92 0,89 0,99 0,95 0,97 0,96 0,88 0,96
QO 0,0027 0,0401 0,0016 0,009 0,0081 0,0019 0,0011 0,005 0,0072 0,0018
Ql 0,0661 0,0931 0,0879 0,0106 0,0821 0,0523 0,0233 0,0195 0,091 0,022
Q2 0,197 0,165 0,167 0,155 0,199 0,198 0,121 0,167 0,138 0,151
Q3 0,7342 0,7018 | 0,7435 | 0,8254 | 0,7108 | 0,7478 | 0,8546 | 0,8085 | 0,7638 0,8252

3amaya Nel3. PaccmarpuBarorcsi ABa BapuaHTa IPOEKTUPYEMOM CHUCTEMBI
HHEprocHadkeHus 00bekTa. BeposTHOCTh aBapuu I IEPBOTO BapHAHTA COCTABIISET
Q. = 10" 1/rox, Broporo — Q, = 10°° 1/rox. Bo3MoxHbIil yimep6 B Ciydae aBapHu
nepBoit COC cocTaBisieT 2 MIH. p., a BTopoit — 100 muH. p. Tpebyercs onpeneanTs.
Kakoii Bapuant COC npeanodturenbHee ¢ TOUYKH 3peHHst 0€301MacHOCTH?

3amaua Nel4. IloTeHmaabHO OmacHBI OOBEKT PACIIOIOKEH B 30HE BO3MOXK-
HOTO 3aTorieHus: (HaBogHeHus1): Cutyauuss Hy — nmoaromienue tepputopuid Oyaer;
Curyanus H, — nonrorienne repputopuii He Oynet. BeposTHOCTHOE pacrpeienenre
BO3MOXKHBIX cuTyanmii u3Becto: P; (Hy) =0,3; P, (H,) =0,7. IlpocTpancTBo periie-
HUH 3aJ1aHO IBYMsI allbTepHATUBHBIMU Bapuantamu: U; — ctpouts; U, — HE CTPOUTS.

Heob6xonumo, ¢ ydeTtom mokazarenei (yHKIIMU MOTEeph (pUCKa), MPEICTaB-

JIeHHOH B Ta0JI. 5.5, 000CHOBATH pEIIeHUE, CBA3aHHOE C IIEJIECOO00PA3HOCTHIO CTPOH-
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TCIIBCTBA 3allIUTHBIX coopymeHm”I OT HaBOJHCHMNA.

Tabauma 5.5
@OyHKIUS T0Teps (y.€.)
H; H,
U, 0 1
U, 2 0

3apaua NelS. J[ns moseimenust 6e3onacHoct CTC mpuMEHEHO CTPYKTYypHOE

pe3epBUPOBAHUE B COOTBETCTBUU C puUC. 5.2.

Puc. 5.2. CtpykrypHas cxema 0€3011aCHOCTH CJIOKHOM CHCTEMBI

TpeOyeTcs, METOAOM peaylUupOBaHUS 3KBUBAJIEHTHBIX CXEM, OLICHUTh MMOKa3a-
Tenu 0€30IaCHOCTU CUCTEMBI, MPU CIEIYIOMNUX MOKa3aTeslsIxXx 0e30TKa3HOCTU CTPYK-
TypHbIX neMenToB: P, =0,921; P, =0,932; P, =0,96; P, =0,951; P, =0,952.
3agauya Nel6. B cepun u3 10 KOHTPOJIbHBIX (MHCIIEKIMOHHBIX) TPOBEPOK 00b-
eKTa MoJy4YeHa BbIOOpKa CIIy4ailHbIX 3HAUE€HUI MapaMeTpoB OE€30MaCHOCTH
X, ={x,;}={62;57;64;60;53;61;51; 65;58,54;
X, ={X;}= {0,87; 0,87; 0,91; 0,94; 0,98; 0,93; 0,93; 0,97; 0,91, 0,87}.

BapunaHThl HICXOHBIX TaHHBIX, ITPEACTaBICHbI B Ta0. 5.6.

Tabmuma 5.6

No Y CI10BHBIE Bribopxka cityuaiiupix 3uauennii napamerpos Gesomacroct {X;;}
BapHaHTa | 0003HAYEHUS 1 2 3 Z 5 6 7 g 9 10
1 X, 62 57 64 60 53 61 51 65 58 54
X, 31 2,7 05 | 035 | 29 | 42 2,2 5.1 13 | 45
) X, 67 55 58 45 49 63 61 54 60 59
X, 053 | 045 | 029 | 066 | 037 | 067 | 058 | 061 | 039 | 046
3 X, 95 99 87 96 87 97 94 93 89 86
X, 098 | 090 [ 095 | 092 | 091 | 089 | 097 | 093 | 094 | 088
A X, 8 4 2 2 3 4 11 9 7 3
X, 08 | 091 | 095 | 099 | 089 | 098 | 09 | 088 | 093 | 096
c X, 0,3776 | 0,0991 | 0,0136 | 0,3271 | 0,6784 | 0,8330 | 0,4790 | 0,5821 | 0,4168 | 0,1805
X, 093 | 08 | 077 | 084 | 081 | 092 | 093 | 099 | 091 | 096
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[Mpeamonaraercs, uto CB X, nmeeT paBHOMEPHOE pacrpeeicHue ¢ HEM3BECT-
HBIMH TpaHuiamMu X € R[A; B], a X, - HopMasbHOE pactpezeneHne. Heobxommmo
OIICHUTH MapaMeTpbl pactpezaeneHus CB X, u X, .

3agaua Nel7. Ilpu peMOHTHO-BOCCTAHOBHUTENBHBIX PadOTaX HMCHOIB3YIOTCS
KOMILJIEKTYIOIME 3IEMEHTHI (y37bl), TOCTYIAIOMIAE OT TPEX MOCTABLIIMKOB B CIIEY-
rowert nponopuuu: 50% ot nepsoro, 27% ot Broporo u 23% ot tperbero. YacTs mo-
CTaBJIIEMBIX 3JIEMEHTOB MOTYT MMETh OmacHbIe ae(ekTsl. BeposSTHOCTH MmocCTaBKU
nedeKTHBIX 31eMeHTOB oT nepBoro nocrasmuka — 0,01, Broporo — 0,05 u ot TpeThe-
ro — 0,075. YcrpaneHne HEMCIPABHOCTU IPOBOJMTCS IYTEM 3aMEHBI OTKA3aBILIETO
anemenTa. [locie 3aMeHbI TPOBOAUTCS KOHTPOJIb TEXHUYECKOTO COCTOSIHUSI CUCTEMBI.

OnpenenuTh BEpOSATHOCTh YCTPAHEHUSI HEUCIIPABHOCTH IIPH MEPBOM K€ 3aMEHE
OTKa3aBLIETO 3JIEMEHTA, €CJIM KOMIUIEKTYIOLUE 3JIEMEHThl BEIOMPAIOTCS MPOU3BOJIb-
HBIM 00pa3oMm.

3agaua Nel8. Ha npennpustuu, umeercsa 100 pabounx Mect (IOCTOB, CTAHKOB
U T.I1.), CPEJId KOTOPBIX 0KOJIO 15% HE COOTBETCTBYIOT TpEOOBaHUSIM OE30MIACHOCTH.
Jlj1s mpoBepKHU yCIOBU Tpy/ia, MPOU3BOJIBHBIM 00pa3oM BbiOpaHbl 10 pabounx mecT.

Heo0xo11uMo MoCTpouTh 3aK0H pactpesenenus sepostaoct P(X =K) toro,
4TO B BEIOOPKY MOMNaayT poBHO K pabdounx mect (PM) ¢ HapymieHussMu TpeOoBaHmiMA
oe3onacHocTu. HaliTn MaTeMaTtnyeckoe okH1aHue U qucnepcuto yrnciia PM He coot-
BETCTBYIOIIUX TpeOoBaHus O0e3omacHOCTH. HaliTu mpon3Boasinyto GyHKIIUIO U C €
MOMOILbIO BHOBb OLICHUTh MAaTEMaTUUYECKOE OKUAAHUE U JUCTIEPCUIO YMCIIA OACHBIX
PM. CkoJibkO0 HEOOXOUMO MPOBEPUTH padOUHNX MECT, 4YTOOBI ¢ BeposITHOCTHIO 0,95
yOenuThest B TOM, YTO KoaudecTBo PM, He oTBevaronmx TpedoBaHus 0€30MacHOCTH
HE MPEBBICUT JBYX (TpeX) MeCT.

3agaua Nel9. B maptum u3 160 snemeHToB, 0K010 17% 3I€MEHTOB MUMEIOT
onacHele edekTsl. [l mpoBepKM KauecTBa MapTUH, MPOU3BOJIBHBIM 00pa3oM BbI-
Opanbl 15 oOpasuoB. HeoOxogumMo mocTpouTh 3aKOH paclpeieieHUus BEPOSITHOCTU
P(X =K) toro, uro B BEIOOpKY momaayT poBHO K me(eKTHbIX (OMacHBIX) dIEeMEH-
TOB. OLEHUTh MaTEMATHUECKOE 0XKUJAHUE U TUCIEPCUIO YHciia Je(EKTHBIX dJIeMeH-
ToB. HaliTn npou3Boasilyto GyHKIMIO U C €€ TTOMOIIbIO BHOBb OLICHUTh MaTeMaTH-
YecKOe OKUIaHHE U JUCIEPCUI0 yncia JepeKTHhIX 3JeMeHTOB. CKOJIbKO HE0OX01u-
MO MPOBEPUTH IEMEHTOB, YTOOBI ¢ BEpOATHOCTHIO 0,95 BbIABUTH HEe MeHee 10% ne-
(EeKTHBIX DJIEMEHTOB (HaIpUMep, HEe OTBEYAIOIINX TPeOOBaHUS 0€30MTaCHOCTH).

3amauya Ne20. ;1 OIEHKHM TEXHHYECKOTO COCTOSIHUS OOBEKTa, MPOBOISTCS

U3MEpPEHUsI HEKOTOpO# (pr3mdeckoil BeMMIMHBI (MprU3HAKa OMACHOCTH). BeposTHOCTD
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TOTO, YTO MPU OJHOM M3MEPEHHUH OyneT JOIMylIeHa OlMOKa, MPEeBbIlIaoNas 3a1aH-
HYI0 TOYHOCTb, paBHa 0,4. [IpousBeseHbl TpU HE3aBUCUMBIX M3MepeHus. Halitu Be-
POSITHOCTH TOTO, YTO TOJIBKO B OJHOM (JIBYX) U3 HUX JOMYIIEHHAs OIINOKA PEBBICUT
3a1aHHYI0 TOYHOCTb.

3apaya Ne2l. IIpu orieHKe TEXHUUYECKOTO COCTOSHUS 00BEKTa, U3MEpPEHHE He-
KOTOpOH (PU3WYECKON BEIMYWHBI, KaK MPU3HAKA OMACHOCTH, MPOU3BOIUTCS TPEMsI
HE3aBUCUMBIMH CpEICTBaAMU U3MEpEeHUsIMU (nTprdopamu). BeposTHOCTh OMOKU npu
WU3MEPEHUN IIPU3HAKA ONACHOCTU IEPBBIM CPeACTBOM u3MmepeHus pasHa 0,1. Jlia
BTOPOTO U TPETHETO CPEACTBOM MU3MEPEHUS ITA BEPOSITHOCTH COOTBETCTBEHHO PaBHA
0,15 u 0,2. [IponsBeneHsl Tpu HE3aBUCUMBIX M3MepeHus. HalTu BepOATHOCTH TOTO,
YTO MPU OJHOKPATHOM H3MEPEHUH, XOTsI Obl OJIHUM CPEICTBOM, OYyIEeT AOIyIIeHa
omuoKa.

3amava Ne22. Ciy4dailHbIil POLIECC CMEHBI COCTOSIHUM CIIOKHOUW CHCTEMBI SIB-
JSIeTCS. MApKOBCKMM. BO3MOXXHBIE BapHWaHThl Pa3MEUEHHOTo rpada COCTOSIHUM CH-
CTEMBI B MIPOLECCE IKCIUTYaTALMU, UMEIOT CIIEIYIOIINI BUI;

Puc. 5.3. BapuanTsl rpad)0B COCTOSIHUI CHCTEMBbI

HeoOxoaumo, i 3aaHHOTO BapuaHTa rpada coctosHuii (cM. puc. 5.3), 3amnm-
CaTh MAaTpPUIy MHTEHCHUBHOCTEN MEPEXOJ0B, COCTaBUTh CUCTEMY ypaBHeHU Koiamo-
ropoBa JJii HECTAlMOHAPHOTO U CTAllMOHAPHOTO PEXUMOB (DYHKIMOHHUpOBaHUs. B

HaydanbHbIM MOMEHT BpeMeHHU (t =0) cuctemMa HaxoaUIach B COCTOSHUM S, .

BbIUuCINTh CTallMOHApHBIE BEPOSTHOCTH COCTOSIHUA CHCTEMBI C yY4ETOM HC-
XOJIHBIX JTaHHBIX (CM. HOMEp BapuaHTa), MPEACTaBICHHBIX B Ta0J. 5.7 UHTEHCUBHO-
CTEeH mepexo10B (0TKa30B U BOCCTAHOBJICHUH ).
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Tabnuua 5.7

Tabnuira UCXOMHBIX TaHHBIX (BapHaHT rpada COCTOSHHUA — A)

HOMep NurtencuBHOCTH IEPEX00B
BapHaHTa A o1 ;le TP
1 5,2-107° 35-107° 0,042
2 39-107° 2,63-107° 0,053
3 2,6-107° 1,75-107° 0,063
4 39-10°° 8,75-107* 0,074
5 1,3-10°° 7.107 0,084

Tabymira UCXOMHBIX TAHHBIX (BapHaHT rpada cocTossHuii — B)

HMHTEHCUBHOCTH NTEPEXOI0B

Howmep
BapuaHTa 7\,01 7\,12 7\,02
1 52.107° 35-107° 4,7-107
2 39-10°° 2,63-107° 53-10™
3 2,6-107° 1,75-107° 6,2-107
4 39-10° 8,75-10™ 4,2.10™
5 1,3-10°° 7-107 0,2-107°

Tabnuia NCXOTHBIX JaHHBIX (BapuaHT rpada cocrosauii — C)

HOMep HNuTencnBHOCTH INEpex0a0B
BapranTa Moy Mo Moo H20
1 52-10° | 35.10° | 4,7-10°° 0,042
2 39-10° | 2,63.10° | 53-10* 0,053
3 2,6-10° | 1,75-10° | 6,2-10* 0,063
4 39-10° | 875.10* | 4,2-10" 0,074
5 1,3-10° 7-10* 0,2-10°° 0,084

Tabmuia MCXOAHBIX AaHHBIX (BapHuaHT rpada coctosiHuii — D)

Howmep VHTEeHCHUBHOCTH NTEPEX0I0B
BapHaHTa Ao Loz Hio H2o
1 52-107° 35-107% 0,028 0,042
2 39.10°° 2.63-107° 0,035 0,053
3 26-107° 1,75-10°° 0,042 0,063
4 39.10°° 8,75-10™ 0,035 0,074
5 13-10°° 7.107* 0,049 0,084
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3agaya Ne23. TpeOyeTcss MpOBECTH aHAIN3 XapPaKTEPUCTHK OE30MacHOCTH U
HA/IC)KHOCTU CIIOKHOM CHCTEMBI C ABYMsI THIIAMH OTKa30B, Ipad) COCTOSIHHUI KOTOPOH
uMeeT Bu (puc. 5.4):

Puc. 5.4. I'pad cocTosiHUI CUCTEMBI

OnpenenuTth CTallMOHAPHBIE BEPOATHOCTU COCTOSIHMM, HApaOOTKy Ha OTKa3, a
TaK)Ke CpeJHHE BPEMEHa HAaXO0XKJIEHUS CUCTEMbl B HEPAOOTOCIIOCOOHOM OMACHOM U
0€30I1aCHOM COCTOSIHMSIX, IIPH YCIOBHHU, UTO B COCTOSIHUM: S, - CUCTEMA PabOTOCIIO-

COOHa, B 0€30M1aCHOM COCTOSIHMH; S, - cUcTeMa HepaboTocrocoOHa, HO B O€3011aCHOM
COCTOSIHMH; S, - CUCTEMa HEPAOOTOCIIOCOOHA, B OIIACHOM COCTOSIHHH.

HMHTencuBHOCTEH IICPCXOa0B (OTK&3OB u BOCCT&HOBHCHHI?I), A 3aJaHHOI'O Ba-
puaHTa, IMpCaACTABJIICHBI B Ta6J'II/II_[e HCXOAHBbIX JAHHBIX.

Ta6JH/IIIa HUCXOOHBIX JaHHBIX

HOMep HNuTencuBHOCTH Mepexoa0B
BapHaHTa Aoy Moo Hio H2o
1 52-107° 35-107° 0,028 0,042
2 39.10° | 2,63.10°° 0,035 0,053
3 2,6-10°° 1,75-10°3 0,042 0,063
4 39.10° | 875.-10™ 0,035 0,074
5 13-10°° 7.1074 0,049 0,084

[TocTpouTs Tpaduku BEPOATHOCTEH COCTOSTHUN CHUCTEMBI, TIPH YCIOBHH, YTO
B Ha4aJIbHBIA MOMEHT BPEMEHM CUCTEMA HAXOMUJIACh B UCIPABHOM COCTOSTHHM.

3agaua Ne24. Heo6xoammo, 000CHOBaTh ONTUMAJIBHBIN BapUaHT OpPTaHU3aIU-
OHHO-TexHH4Yeckux Meponpustuii (OTM), HanpaBiIeHHbIX Ha YIy4lIeHUE MoKa3zaTe-
et 6e30MacHOCTH U HAJIeXKHOCTU CUCTEMBI, KOTOPBIA 00€CTIeYUT MUHUMYM CyMMap-
HBIX 3aTpaT, CBSI3aHHBIX KaK C pPacXoJaMH MO MOJEPHHU3ALMU CUCTEMBbI U OpraHU3a-
muu PBP B mpouecce skcrmyatauun (T, =8760 4.), Tak m IukBHganuen mocien-
CTBUM aBapui M OTKa30B. B mpolecce 3KCIuyaTallii CUCTEMa MOYKET HAXOAUTHCS B
Tpex cocTtosiHusAX (puc. 5.5): S,- cucrema paboTocnocoOHa, B O€30MaCHOM COCTOS-
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HUM; S;- cUCTeMa HepaboTocrnocoOHa, HO B OE30IIaCHOM COCTOSHUM; S,- CUCTEMa

Hepa60Tocnoco6Ha, B OITIACHOM COCTOSHHH.

Puc. 5.5. I'pad cocrosiHuii cucteMbl

CTOMMOCTHBIE XapaKTEPUCTUKU W IKCIUTyaTAllMOHHBIE TOKAa3aTeNd CHUCTEMBI,
IpEJCTaBICHbl B TAOJNMIIE UCXOJHBIX JaHHBIX, I/I€ B YMCJINTENE YKa3aHbl 3HAUCHUS
NOoKa3aTelield, B 3HaMEHaTelle - CTOMMOCTh MEPOINPUATHN 1O UX 0OecleueHHIo (Tu1aTa
3a yJIydIlIeHUe TIoKa3aTelel), a BepxHui uajaeke K=1,...,5 obo3HavaeT HOMep Bapu-

aHTa peIIeHUsl.

TaOnua UCXOMHBIX JaHHBIX
CTOMMOCTHBIE M HKCILUTYaTAllMOHHBIC MTOKA3ATEJIM BAPUAHTOB MOJICPHU3ALINU

HOMep TexHuuyeckoi CUCTEMBI CucreMsl OKCILTyaTallin
g%ll*)ll\/l/[al({g Xl?)l/cgl %'BZ/CEZ Hlfo/cro Hgo/cgo
1 52-10°/54,6 | 35-10°/94,0 0,028/ 93 0,042/128,6
2 39-10°/109,2 | 2,625-10°%/281,9 | 0,035/186 | 0,053/257.1
3 2,6-107°%/382,2 | 1,75-10°/7517 | 0,042/279 | 0,063/ 3857
4 39-10°/109,2 | 8,75-10*/1200 | 0,035/186 | 0,074/6428
5 1,3-10°/819,0 | 7-10/2700 0,049/1000 | 0,084/1700

N3BecTHO, YTO cUCTEMa HENPEpPHIBHOTO JEWUCTBUS, a CpPEAHHE 3aTpaThl 3a
HaXO0XJIEHUE CUCTEMBI B HEpAOOTOCIIOCOOHBIX COCTOSIHUAX S; U S, , B TEUEHUE OJTHO-
ro yaca, cocrasysier C;; =15y.e. u C,, =37,8 y.e., coorBercTBeHHO. BBI0OOp CTpare-
I'MH IPOBOJUTH C YUETOM CUTYAI[MOHHBIX OCOOEHHOCTEH: a) 6e3 orpaHMYeHUI Ha To-
KazaTeau 0e30MacCHOCTH W HaJEKHOCTU CHCTEMbI; 0) MpPH 3aJaHHBIX IMOKa3aTeNsIX
Oe3onacHocTH cucteMsl Pg) >0,991.

3amaya Ne25. Ha npennpuatvivi UCHoONb3yIOTCSI N OJHOTUIIHBIX CTAHKOB C
YITY. B npouecce GyHKIMOHUPOBAHUS CTAHKOB BO3HUKAIOT OTKa3bl. IHTEHCUBHOCTH
IPOCTEHIIEro MOTOKa O0TKa30B paBHA A . OTKa3aBIIMK CTAHOK OTKJIIOYACTCS U OXKU-

JacT Havajla pCMOHTA. BpCMH O AaHUAg Hadalla pPECMOHTA OTKAa3aBIIICIO CTaHKa, pac-
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IIPENEIICHO 10 MOKa3aTeJIbHOMY 3aKOHY C IapaMeTpoM . Bpems pemMoHTa oTka3as-
IIET0 CTaHKa, PACIIPENEIEHO 0 T0KA3aTEIbHOMY 3aKOHY C IIapaMeTpoOM |L.
B nponecce 3KkcITyaTany CTAHOK MOKET HaXOJIUThCA B TPEX COCTOSHUAX (CM.

rpa¢ cocTosiHUM): S, - CTAHOK MCIIPABEH; S,- CTAHOK OKUAAET PEMOHTA; S, - CTAHOK

peMoHTHpyeTcs. Pasmedennslit rpad cocTosiHUM CTaHKAa UMEET BU/I:

Puc. 5.6. I'pad cocrosinuit cucteMsl
Heobxonumo ompenenuTs: a) BEpOosITHOCTU cocTosiHUM cTtanka ¢ YITY, ecnu B
HayaJbHBIH MOMEHT CTAaHOK OBLI HCIpaBeH; 0) MaTeMaTHUYeCKOe OXKHJIaHUE YHhcia
CTaHKOB, OXHUJAIONTNX PEMOHTA M HAXOANIUXCS B PEMOHTE; B) CpeIHEE BPEMS OXKH-
JTaHWUSI PEMOHTA M YCTPAHCHHS OTKas3a.
BapuaHTbl HCXOMHBIX TaHHBIX OTPAXKEHBI B TaOJIMIIe HHTEHCUBHOCTEH MEepexo0-
10B (cM. Tab. 5.8).

Ta0muna 5.8
Tabnuia ncXoIHBIX JaHHBIX (BapuaHT rpada coctosuuii — B)
Homep MHTEeHCUBHOCTH MIEPEXOI0B

BApUaHTA A ® K

1 52-107 35-1072 4,7-107°

2 39-10 2,63-107 5,3-1072

3 2,6-107 1,75-1072 6,2-1072

4 39-10 8,75-1072 4,2.107

5 1,3-107 7-1072 0,2-1072

3agaua Ne26. CtpykTypHasi cxeMa CUCTEeMbI UMeeT Buj (puc. 5.7):

— X
X X3 X4 _‘
1
] X7 X1
— X
X
: L~ —
Xs —

Puc. 5.7. CTpykTypHasi cxeMa CI0KHOM CUCTEMBI
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BepositHoctn p; =p(X;) 0e30Tka3HOM pabOTHI ee 3IeMEHTOB (B HEKOTOPBIH

(1)I/IKCI/Ip0BaHHBII\/JI MOMCHT BpeMeHI/I) IMPUBCIACHLI B Ta6J'II/IIlC HCXOOHBIX NJAHHBIX.

Tabmuma 5.8

Ne Tokasatenyu 6€30TKa3HOCTH d1eMeHTOB cucteMbl P = P(X;)
papuarta | p, P, P3 Py Ps Pe P, Pg | Po | Pio | Pus

1 0,93 0,89 0,88 | 091 | 099 | 094 | 0,87 | 0,91 | 0,97 | 0,97 | 0,90
2 0,98 0,92 088 | 089 | 097 | 0,89 | 0,94 | 0,95 | 0,97 | 0,91 | 0,95
3 0,89 0,90 093 | 089 | 0,99 | 0,97 | 0,99 | 0,88 | 0,89 | 0,87 | 0,98
4 0,89 0,89 097 | 089 | 093 | 0,99 | 0,95 | 0,93 | 0,99 | 0,90 | 0,98
5 0,93 0,96 09 | 093 | 09 | 095 | 0,90 | 0,95 | 0,98 | 0,89 | 0,87
6 0,99 0,88 09 | 088 | 098 | 0,87 | 0,98 | 0,89 | 0,92 | 0,92 | 0,97
7 0,90 0,96 09 | 097 | 092 | 0,94 | 098 | 0,96 | 0,93 | 0,95 | 0,94
8 0,94 0,92 0,89 | 09 | 0,9 | 0,96 | 091 | 0,94 | 0,95 | 0,89 | 0,93
9 0,94 0,98 09 | 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

H€O6XO,Z[I/IMO C YYCTOM HMCXOJHBIX JAHHBIX, OJIA 3aaHHOI'O No BapuaHTa, BbI-
YUCJIUTDb BCPOATHOCTL OTKAa3a CUCTCMBI Qc . OHpeIIGJII/ITI) MHWHHUMAJIBHO H€O6XOI[HMBI€

TpC6OBaHI/IH K II0Ka3aTcCJIsIM HaACKHOCTH 3JIEMCHTOB (HpI/I YCIIOBUN UX UACHTHYHO-

CTH) 1151 00eCIIeYeHUsI moKa3arelieit 6e30TKa3HOCTH cucteMbl He Meree: PP >0,9915

u PP >0,9985 .

3amaya Ne27. CTpyKTypHas cXxe€Ma CHCTEMbI, OTKa3bl KOTOPOl MPUBOIAT K
aBapuu, NpecTaBieHa Ha puc. 5.8. Tpebyercs oneHUTh BeposTHOCTH P(S) Ge3omac-
HOW pabOTbI CUCTEMBI, TIPU YCIOBUH, YTO BEPOSATHOCTU O€30TKa3HON pabOThI ee 3Je-
MEHTOB (B HEKOTOPHII (DUKCUPOBAHHBI MOMEHT BPEMEHHU) UMEIOT 3HAYEHUS, PUBE-

neHHbie B Ta0. 5.9. CpaBHUTH NOJTyUYECHHBIE PE3YJIbTATHI.

OO
_® ; ® : ®-
Puc. 5.8. Cucrema co cTpyKTypoil CXeMOU THUIIA «IECTHULIA»
Tabnuma 5.9
Ne JlaHHbIC 0 HAJC)KHOCTHBIX IMOKA3ATEIISIX AJICMEHTOB
cuctemsl | p(x;) | p(Xp) | p(X3) | P(X4) | P(Xs) | p(Xe) | 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
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3agaua Ne28. CrpykTypHas cxema CUCTEMBI, OTKa3 KOTOPOW MPUBOAUT K
aBapuu, TpejicTaBiIcHa Ha puc. 5.9. TpeOyeTcs oneHUTh BeposTHOCTh P(S) Oe3omac-
HOU pabOTBI CUCTEMBI, IPU YCIOBHUH, UTO BEPOATHOCTH OE30TKa3HOU pabOTHI AJIeMEH-
TOB (B HEKOTOPBIN (PMKCUPOBAHHBIII MOMEHT BpeMeHHU) paBHbl P; =P =0,934.

BEIC
— (%)
OO

Puc. 5.9. Cuctema co CTpyKTypOil CXEMOil TUTIA «JIECTHULIA»

HeobOxoaumo, ncxonsd U3 KpUTEpUs MHUHHUMYMAa CYMMAapHBIX 3aTpar, OIlpese-
JUTh ONTUMAaJIbHBIE 3HAYEHUS MOKa3areseil 0€30TKa3HOCTH 3JIEMEHTOB CTPYKTYPHOU
cxembl Tpymmbl X 5 C{Xi‘ 1=1,24578} u Xg C{Xi‘ I=3,6}, mpu ycioBuu, 4TO
(yHKUIHHU 3aTpaT, CBA3aHHBIX C BBIMOJHEHUEM padOT MO UX 0O0ecneYeHuto (MOAEpHHU-
sanun) umeroT BU: C,(p) = Cope®P; Ca(p) =Cope® ™, rne Cyn, Cogr Oy, g -
CUTYallMOHHBbIE KOA((DHUIIMEHTHI, YYUTHIBAIOIINE IEPBOHAYAIBHYIO CTOUMOCTHh U
CJI0KHOCTh BBITIOJIHAEMBIX PaloT.

[Tporno3upyemsiii yiiep0, 3aTpaThl (y.€.) U CUTyallMOHHBIE KOOI UITUEHTHI

CJIO’)KHOCTH, CBSI3aHHBIC C BBITIOJIHEHHEM PaboT, IpecTaBiieHbl B Ta01.5.10.
Tabmuna 5.10

Homep CuTyalOHHBIE IT0Ka3aTeNId CTOUMOCTHBIX 3aTpaT
Bapuanta | C, Coa Cos Oy Op AC
1 3990 17 30,6 3,4 3,7 50
2 9895 17 30,6 3,4 3,7 170
3 29895 27 10,6 3,7 3,4 50
4 8395 77 26,7 3,7 3,4 170

MaxkcuManbHO JIOMYCTUMBIE U3MEHEHUS TMOKa3aTeaed HaJIeKHOCTH, OJHOBpE-
MEHHO KaCarOTCsI BCEX DJIEMEHTOB CUCTEMBI, U HAXOAATCSA B MpeAenax Py, <0,9999.

3amaua Ne29. MocTtukoBas CTpyKTypHasi cxema cuctemsl (puc. 5.10) cocrout
U3 WUICHTUYHBIX DJIEMEHTOB, KXl M3 KOTOPBIX XapaKTEPHU3yeTCs BEPOSTHOCTHIO
0e3oTkazHoM padoTel P; =0,9. OTka3 cucTembl NPUBOIUT K aBapHH, yIIEpO OT KO-
TOpoi ouieHnBaetcs B 93791 (y.e.).

TpeOyeTcss HATH BEPOSTHOCTh OE30TKA3HOW PabOTHI CHCTEMBI M PUCK TIPH
BO3HMKHOBEHWHW aBapUH, MIPU YCIIOBHH, YTO OTKA3bI 3JICMECHTOB HE3aBHCHMBI.
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Puc. 5.10. CucreMa ¢ MOCTHKOBOM (CET€BOM) CTPYKTYPHOU CXEMOM

3amaya Ne3(0. BapuaHTbl CTPYKTYPHBIX CXEM CIIOKHBIX CUCTEM M MX MOKa3a-
TEJIN HaJEKHOCTH, TIPEICTaBIICHBI Ha puc. 5.11 1 B TabyMIle UCXOAHBIX TaHHBIX (CM.
taba. 5.8). HeoOxomumo, ¢ y4eToM 3aJaHHON CTPYKTYPHOH CXeMbl U BapHaHTa WC-
XOIHBIX JAHHBIX, BBIYUCIUTH BEPOSTHOCTh OTKa3a cUCTeMBbI Q.. Ompenennurs cTpyk-

TYPHYIO 3BHAYNMOCTB OTACJIBbHBIX 3JICMCHTOB.

Puc. 5.11. BapuaHTsl CTPYKTYPHBIX CXEM CIIOKHBIX CUCTEM
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Tabmuua 5.11

Ne IToka3zareny HaJIEKHOCTHU DIIEMEHTOB CUCTEMBI [); = p(Xi)

Bapu-

anta | P1 | P2 | Ps | Py | Ps | Ps | Pz | Pg | Po | Pio | Puu | Pisna
1 09 | 09 | 094 | 097 | 09 | 09 | 093 |09 |089 091 |09 | 0,87
2 09 | 093 088 091|089 093 ]09 |08 093|093 092 | 094
3 09 | 092 099 |09 088 | 088|097 091|092 | 09 | 094 | 094
4 089 1 09 | 089 089094 09 |09 097 |09 |09 091 097
5 091 109 |09 |09 | 087 |09 |09 | 087 |09 |09 |09 | 09
6 094 09 |09 |09 089 09 |09 |09 |09 |09 |09 | 0,88
7 097 1 09 |09 091|088 09 |09 [09 |09 091 093 | 0,87
8 091 1094 097 |09 |09 091 09 |09 |09 |09 |09 091
9 09 | 09% | 09 |09 [ 094 097 097088 | 091 |09 |093 | 091
10 1091 093 09 09109 |09 094 09 |08 089 | 09 | 0,98
11 09 094 091 087097 | 09 | 09 |09 | 089|094 | 089 | 090
12 09 |09 | 087 | 093 |09 091 09 [09 |09 | 09709 | 097
13 109 /087 09 |09 |09 087 |09 |09 |09 |09 |09 | 097
14 088 09 | 091 09 |09 |09 |09 [09 |089 092091 | 091
15 1093 |09 | 088 | 097|097 097098 | 09 | 089 |09 | 093 | 094
16 089 109 [ 093 09 |09 08|09 |09 |09 |09 )08 | 091
17 109 | 092 097 | 09109 |097 09 |09 |09 |09 | 099 | 093
18 09 091 091 09409 /09 08 |09 |09 |09 | 0,88 | 097
19 089 1 09 | 09 | 097091 09 | 09 | 089 |09 | 09109 | 093
20 /09 ] 09 |09 | 09109 |09 | 09309 |09 | 093] 09 | 094

3agaua Ne31. Jloruko-BeposiTHOCTHBINA rpad creHapusi, 6€301MacHOTr0 COCTOsI-

HUS CHCTEMBI B Tiporiecce (QyHKIIMOHUPOBAHMUSI, IPEICTaBICH Ha puc. 5.12.

Puc. 5.12. I'padrueckas Moaeab ClieHapys 0€30acHOTO COCTOSHUS CUCTEMBI

BapuaHTbl BepoSTHOCTEH HUCXOIHBIX COOBITHH (TMOKa3areneil 0e30TKa3HOCTH

AJIEMEHTOB), TIPEACTaBIEHbI B Ta0. 5.12.

HeoOxoaumo 3ammcath aHAIUTUYECKOE BBIPAXKEHUE JUIsI BEPOSITHOCTHOMN

q)YHKI_II/II/I 0€e30MacHOI0 COCTOSSHHSI CUCTEMBI M BBEIYHCIIUTH COOTBCTCTBYIOIIIHC ITOKA-

3aTCJIN.
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Tabmnuua 5.12

Ne IToka3areny HaJIEKHOCTHU DIIEMEHTOB CUCTEMBI [); = p(Xi)
BapH-
anTta Py P2 Ps Py Ps Pe Ps

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

3agaua Ne32. JIoruko-BepOsSTHOCTHBIN rpad ClieHapus, OMacHOW CUTyalllu B
npolecce (PyHKIIMOHUPOBAHUS CUCTEMBI, IPEJICTABIIEH Ha puc. 5.13.

/\

/\
& W& ©

Puc. 5.13. I'padrueckast Mojieib ClieHapHsl OMTACHOTO COCTOSIHUSI CUCTEMBbI

BapuaHTbl BeposITHOCTEM MHUIMUPYIOIIUX COOBITUN (MIPEANOCHUIOK K MpPOUC-
LIECTBUSIM) U cTonMocTeil yiepba C, B pe3ysbTare BOSHUKHOBCHHS OMACHOW CUTY-

aruu, mpeacTaBiieHsl B a0, 5.13. HeoOxoauMo 3amucaTh aHAIMTHYECKOE BhIpaKe-
HUE JJI1 BEPOSITHOCTHOM (D)YHKIIMM OMACHOT'O COCTOSIHUSI CHUCTEMbI M BBHIYHCIIUTH CO-
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OTBCTCTBYIOINMEC ITOKA3aTCIIN PHUCKA.

Tabmuma 5.13

Ne BepositHocTH npeanockuiok K npoucmectsusim J; =(0(Z;) | Croumocts ymep6a
Bapuanta | (), d, 05 q, Us U6 q, C,(y-e)
1 004 | 002 | 012 | 002 | 008 | 005 | 013 2 10°
2 011 | 007 | 008 | 010 | 002 | 013 | 002 13.10°
3 0,02 0,10 0,06 0,10 0,01 0,10 0,13 22.10°
4 0,06 0,11 0,12 0,05 0,08 0,12 0,09 13-10°
5 010 | 011 | 004 | 007 | 009 | 013 | 0,03 35.107
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°
9 011 | 013 | 005 | 005 | 011 | 010 | 0.0 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*
12 013 | 010 | 010 | 003 | 009 | 004 | 0,09 77.10°
13 0,11 0,05 0,07 0,06 0,12 0,13 0,04 138-10°
14 0,08 | 013 | 002 | 011 | 006 | 012 | 009 34410
15 008 | 007 | 004 | 005 | 005 | 001 | 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’
18 011 | 004 | 008 | 009 | 007 | 008 | 011 64.-10°
19 005 | 010 | 008 | 008 | 012 | 012 | 0,03 54.10°
20 0,03 0,08 0,02 0,06 0,01 0,03 0,12 0,37 .10°

3amauya Ne33. Ortka3 cHCTEMBI, CTPYKTypHasi CXeMma HaJIe)KHOCTH KOTOPOM

IIPEACTABIICHA HA puc. 5.14, IPUBOIUT K aBapuu.

Puc. 5.14. CtpykTypHas cxema CHCTEMBbI
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Heo6xonumo, ¢ yuetoMm npuHATHIX 0003Ha4YeHui (puc. 5.14), cocTaBUTh Ipa-
¢budecKkyro MoJieb CIIEHApHUs: a) OTMIACHOTO COCTOSIHUSI CUCTEMBI; 0) 06e30macHoro co-
CTOSIHUS CUCTeMBbl. PaccumTaTh nmokasarenu 6€301nacHOCTH (OMacHOCTH) CUCTEMBI.

3amauya Ne34. Harpy3ka Ha NMOAIIMIHUK SIBJISIETCS HOPMaJbHO pacIpe/IeeH-
HOM cilydaiiHOM BeanunHOM X co cpenHuM 3HadeHueM M, =85H u cpenHuM KkBaj-

patuueckuM oTtkinoHeHueM o, =10,0H. IlpenenpHas Harpy3ka Takke MMEET HOp-

ManpHOe pactpenenenue co cpeqaum M.’ =100H u o’ =2 H. Benmnunna makcu-
MaJIbHO BO3MOYKHOT'O yIepOa BCIIECACTBUE MPEBBIICHUS MPEICIbHON HArpy3kd Co-

crapmster 107y.e. TpebyeTcs onpeenuTh CPEIHII IKCITYaTalMOHHBIH PUCK.
3agaua Ne35. PaGoTrocniocoOHOE COCTOSIHUE PAKETHOrO JBUTATENsl ONpeness-
€TCsl JaBIICHUEM B KaMepe cropanusi pP. /laBieHne mMeeT HOpMalbHOE pacipezene-

HHUe ¢ xapakrepuctukamu m, =5MIlla, o, =0,0625 MITa . Bexoj mapamerpa p 3a

Heclly4dalHbele npenensl P, =6 MIlau p,;, =4 MIla paccmarpuBaercss Kak mnapa-

MeTpuueckui oTka3. HeoOxoaumo paccuuTaTh BEPOSTHOCTH MApaMETPUUECKOTO OT-
Ka3a JBUTATEIIA.

3agaya Ne36. PaboTocriocoOHOE COCTOSTHHE PAKETHOTO JBUTATENS ONpeIess-
€TCs JIaBJICHMEM B KaMepe cropaHusi p. /laBieHne mmMeeT HOpMaJbHOE pacrpesere-

HUe ¢ xapakrepuctukamu m, =5MIla, o, =0,25MIla’. Beixon rnapaMerpa p 3a

HecJly4alHble npenens! P, =6,0 MIla paccmaTtpuBaercs Kak aBapuiHBIN I1apamMeT-
puueckuil otka3. HeoOxonmMo paccuuTaTh BEpOSATHOCTh aBapHM B pe3yJibTaTe mapa-
METPUUYECKOT0 OTKa3a PAKETHOTO JIBUTATEIS.

3agaua Ne37. HepesepBupoBaHHAsI CUCTEMA COCTOUT W3 YETHIPEX BJIEMEHTOB,
OTKa3bl KOTOPBIX MPUBOIAT K yiiepOy. NHTEHCUBHOCTh OTKa30B AJIEMEHTOB M3BECT-
Ha: A, =2-10"" wac™’; A, =7-10"° wac™; A, =5-10"* wac™; A, =3-10"° wac™.

Benuuuna ymep0a u3-3a OTKa30B 3JIEMEHTOB COOTBETCTBEHHO COCTABIISET:
Y, =920 y.e.; Y, =800 y.e.; Y;=1430 y.e.,; Y; =650 y.e.

OnpenenuTh SKCIUTYyaTallMOHHBIM PUCK CUCTEMBbI Kak (DYHKIIUIO BPEMEHU U
HAWTHU CaMblil KPUTUYHBIN JJIEMEHT CUCTEMBI.

3agaua Ne38. BoccranaBnuBaemasi, HEPE3EpBUPOBAHHAA CUCTEMA COCTOUT U3
YETBhIPEX DJIEMEHTOB, OTKa3bl KOTOPHIX MPUBOJIAT K yIiepOy. THTEHCUBHOCTH OTKA30B
JNeMEHTOB  paBHa: A, =2-1077 gac™; A, =7-107 gac™; Ay=5-10""* gac™;

_ -1 o -1
Ay =3-107° yac™. IHTEHCHBHOCTb BOCCTAHOBJIEHMH KasKI0TO dIeMeHTa [, =1 bac
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Beanunna ymep6a Hn3-3a OTKa30B JJIEMCHTOB COOTBCTCTBCHHO COCTaBJIACT.
Y, =920 y.e.; Y, =800 y.e.; Y;=1430 y.e.; Y, =650 y.e.

OnpenenuTh SKCIUTYyaTallMOHHBIM PUCK CUCTEMbBI C YYETOM BOCCTAHOBJICHUHN U
CpaBHUTL €TI0 C PUCKOM B CJIy4dac HEBOCCTaHABIMBAEMOMN CUCTEMBI.

3apauya Ne39. HepesepBupoBaHHasi CUCTEMA COCTOUT U3 YETHIPEX IEMEHTOB C

- -1, - 1.
MHTEHCUBHOCTBIO OTKA30B, COOTBETCTBEHHO: A, =2-107 wac™; A, =7-10"> wac™;

Asg =5.10"* wac™; A 4= 3.107° wac™. M3-3a BBICOKOTO pucka ajisi 00CITyKUBAIOIIETO
nepcoHana, Mpu OTKa3e JIIo0OTO 3JIEMEHTa, CHCTEMa IMOJHOCThIO OTKIIOYAETCA Ha
BpeMsi BOCCTAHOBUTEIBHBIX pabOT (HampuMep, BOCCTAHOBJIECHUE BBICOKOBOJIBTHBIX
JUHUHA 3nekTporepenad). CpeaHee BpeMs YCTpaHEHHUS OTKa30B COOTBETCTBEHHO CO-
CTaBJISET: T, =5 4YacoB; T, =2,5 4aca; 1, =3 4aca,; 1, =2 4aca.

TpeOyeTcs onpenenuTh: a) BEpOATHOCTh O€30TKa3HON pabOThI CUCTEMBI; 0)
cpeaHee BpeMs 0€30TKa3HOM padoThl; B) CpeHEE BpEMsI BOCCTAHOBJIEHUS, T') KO3 (]-
(GUIMEHT TOTOBHOCTH CUCTEMBI.

3agaua Ne4(. HeoOXxomumMo MOCTPOUTH MAapKOBCKYIO MOJIENb M BBIYHUCIUTH
CTAI[MOHAPHBIE TOKa3aTeIN HaJEeKHOCTH CHCTEMbI, CTPYKTypHasi CXema KOTOpOH
npejcTaBiieHa Ha puc. 5.15. DneMeHThl AyOJUpPOBAHHOW MOACUCTEMBl PABHOHAIEHK-

-1
HbI C FHTEHCUBHOCTBIO O0TKa30B A, =0,02 4yac ™ 1 MHTCHCUBHOCTBIO BOCCTAHOBJICHHUS
1 o
p, =0,5 wac”. FIHTEHCHMBHOCTH OTKa30B M BOCCTAaHOBJIICHUM HEPE3EPBUPOBAHHOIO
-1 -1
DJIEMEHTA PaBHbI COOTBETCTBEHHO A, =0,01 wac™ u p, =1 wac™ . OGciyxuBaer cu-

cTeMy oAHa Opurazaa ¢ mpsiMbIM HPUOPUTETOM.

Puc. 5.15. CtpykTypHas cxema CUCTEMBI
3agaua Ne4l. HeoOGxoaumo MOCTPOUTH MApKOBCKYIO MOJIEIb U BBIYUCIHUTH
MOKA3aTeN HAJEKHOCTU CHUCTEMbI, CTPYKTypHasi CXeMa KOTOPOM Mpe/cTaBieHa Ha

puc. 5.15. DneMeHThl TyOIMPOBAaHHOMN MOJCUCTEMbl PABHOHAACKHBI C MHTECHCUBHO-
-1 -1
CTbIO OTKa30B A, =0,02 yac™ M MHTEHCHUBHOCTBIO BOCCTaHOBJeHUs W, =05 wac™.

WHTEeHCUBHOCTH OTKa30B U BOCCTAaHOBJICHUH HEPE3EpPBUPOBAHHOI'O JIEMEHTA PaBHBI
1 1

cooTBeTCTBEHHO A, =0,01 yac™ u p, =1 yac™ . OGciyxuBaeT cucreMy ojHa OpH-

rajga ¢ npsiMbIM IpUOpUTETOM. B Havase (pyHKIMOHUPOBAHUS CUCTEMA B UCIIPAaBHOM

coctosiHud. BpeMs HenpepsiBHOM pabOThI cUCTEMBI t = 72 daca.

59



3agaua Ned42. Ha ocHOBE CTAaTUCTHYECKHUX TAHHBIX YKOJIOTMYECKOIO MOHUTO-

pHUHra BPEIHBIX BHIOPOCOB B I'. MOCKBE M3BECTHO, YTO B JIETHUI MEpPUOJI MPEBBHILIE-

HHE KOHLICHTPALMK BPEIHBIX BEIIECTB B mpemenax C v <C, < 3C"™(xareropus

npesbllieHust A;) U B mpeaenax 3CM < C, (xareropust A,) COOTHOCUTCA Kak 2:3.

3a mpoleAmniA OTYETHBIM NEepHoJ JaTYMKAMU KOHTPOJsS ObLIo 3adukcupoBaHo 4
ciyuas nipessiieHus [1JIK Bpeansix BemecTB B atMocdepe.

HaiiTu 3akoH pacnpenenenus ciiydaidHoro uucia npesbimieHus [1IK Bpennbix
BEIIIECTB NepBOM U BTOpOM KaTeropuil (coosituit A; u A,), Ipu yCIOBHUHU, YTO OHU

UMEIOT OMHOMUHAJILHBIN 3aKOH pacripesiefieHus. BruucauTh MaTeMaTuyeckoe 0Ku-
JAHUE U CPEIHE KBAJAPATUUECKOE OTKIIOHEHHE 3TUX CIIy4arlHbIX BEIU4HUH. [locTponTs
pan pactpenenenus yucina npesbiienus [IJIK nepBoii u BTOpoil KaTeropuii.

3agauya Ne43. Cuctema cCOCTOUT U3 Tpex AeMeHTOB X, X,, X;. OTKa3bl 371e-

MEHTOB He3aBUCUMBIMU (coObITus Ay, A,,A;) 1 paccMaTpUBAIOTCS KaK IPEAIOCHLI-

KM K MPOUCHIECTBUIO. 3amucath B (JOPMAIM30BAHHOM BHUJE COOBITHE, CBSI3aHHOE C
BO3HUKHOBEHUEM OINACHOW CUTYyallUd, B PE3YJIbTATE€ OTKA30B AJIEMEHTOB, JJIS CIyda-
€B: a) €CJIM omnacHas cuTyanus (coobiTue B) Bo3HUKaeT mpu OTKa3e Jr000ro u3 Je-
MEHTOB; 0) ecnu omacHasi cutyaius (coobitue C) BO3HUKAET MPU OJHOBPEMEHHOM
OTKa3e BCEX AJIEMEHTOB; B) €ClIK onacHas cutyaius (coositie D) cBsizaHHa ¢ OJHO-
BPEMEHHBIM OTKAa30M JIFOOBIX JIBYX U3 TPEX IJIEMEHTOB CUCTEMBI.

3agaua Ne44. B pernoHe no uToram rojia 3aperucTpupoBaHo N =97 AOPOKHO-
TpaHcnopTHbIX npouctiectBuil (JTII). M3 HUX 1O TEXHUYECKUM MPUYMHAM, CBS3aH-
HBIX C OTKa3amMHu TOpMo3HOU cuctembl TC — 13, cuctemsl pysieBoro ymnpasieHus — 9,
CHUCTEMBI OCBEIICHUS U CUTHaNMM3aIuu — 4, u 43 ciaydas - o BUHE BOJUTENICH U JApy-
TUX y4aCTHHMKOB ABMkeHus. [Ipu stom, mu3 Bcex 43 ciayuaeB JATII mo Bume Bogure-
nel, 29 HenmoCpeICTBEHHO CBSI3aHHBI C HEMPABUJILHBIMU JEUCTBUSIMH BOAUTENS MPU
JBUKEHUU B CJIOXKHBIX MeTeoycnoBusax. OneHuts BepodaTHocTh (yactory) ATII mo
MPUYUHE TEXHUYECKOW HEUCNpaBHOCTU TpaHCHopTHBIX cpeAcTB (TC), a takxke 1o
MPUYMHE HEMPABUIIbHBIX JEUCTBUN BOAUTENEH B CI0KHBIX METEOYCIOBUSIX.

3amaua Ne4S. B orpacnu 1o utoram roja 3apeructpupoBaHo N =99 ciyuaes
TpaBMatu3ma U npodzaboneBanuii. M3 HUX 1mo BuHE paboTonmarens, CBA3aHHBIX C
HEUCITPaBHOCTBHIO 000pynoBanus — 13, OTCyTCTBHEM (HECOOTBETCTBMEM HOMEHKJIA-
TYpbl) CPEJICTB UHIUBUTYTBHON 3aIIUTHI — 9, HApYIIICHUEM PEeKUMa TPYyla U OTAbIXA
paboTHUKOB — 4, 1 45 ciydas - 0 BUHE PAOOTHUKOB MPEANPUATUN U APYTUX ydacT-
HUKOB MPOU3BOJICTBEHHOTO Mpolecca. [Ipu 3toM, n3 Beex 45 ciiyyaeB TpaBMaTu3Ma
no Buje paboTHHKA, 29 HEMOCPEJACTBEHHO CBSI3aHHBI C HAPYIICHUSAMH TPeOOBaHUIT
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0e30MacHOCTH MPHU MPOU3BOJICTBE PabOT WM C HEMPABWILHBIMU JACHCTBUSIMU B aBa-
puiiHbIX curyanusix. OUEHUTh BEPOSTHOCTH (YACTOTYy) CIIydyaeB TpaBMaTuU3Ma U
npod3abosieBanmii Mo BUHE paboToAATENs, & TAKXKE 110 BUHE paOOTHUKA U3-3a HETpa-
BWIBHBIX JCHCTBUU B aBAPUMHBIX CUTYaALIHSIX.

3agaya Ne46. B xoj1¢ MOTEHIIMATIBLHO OMACHOW OIMepaIii MOTYT OBITh JIOIYIIIE-
HbI TEXHOJIOTUYECKUE HApYIIECHUS (OTKJIOHEHHUS), PACIICHUBAEMbIC KaK MPEANOCHUIKH K
npouciuecTsrio (coobitue A). BepostHocTs coObitus A pasHa ( = 0,23, Xapakrepu-
CTUYECKas cly4aiiHas BelMYMHa (MHAUKATOpHAst (QYHKIMA) MPEANOChUTKMA K POUCIIIe-
CTBHUIO A, IPUHUMAET 3HaueHue 1, ecnu oHa BO3HUKIA, U 0, €CIiu HET, T.€. A . Heob6xo-
JTMMO, 0003HAYHMB YUCIIO TIOSIBIICHUS] COOBITHS A TP BBIMIOJHEHUH ONEpaIiy Kak CIry-
YailHy10 BeJIMYMHY X, MOCTPOUTH Psijl paclpeesieHHs], MHOTOYTOJIbHUK U (DYHKIIUIO
pacnpenenenus [1I1. BeraucauTs yncnoBbie XapaKTEpUCTUKUA COOBITUS A.

3agaua Ne47. Ananmuzupyetcs: 6€30MacCHOCTh PabOThI TPEX HE3ABUCUMO (PYHK-
[IMOHUPYIOIIUX MOTEHIIMAIIBHO OMAacCHBIX cucTteM. BeposTHOCTh 6e30macHoi paboThl
nepBoil cuctemsl paBHa 0,7; Bropoit — 0,8; Tpetbeit — 0,9. Iloctpouts psan u QpyHk-
IIUI0 pacrpeesieHus yuciaa 6ezonacHo padoraromux cucrteM. [loctpouts rpaduxu u
BBIYUCIIUTH YUCIIOBBIE XapaKTEPUCTUKH.

3agaua Ned8. HepesepBupoBaHHas cUCTeMa COCTOUT M3 YETBHIPEX DJIEMEHTOB,
UHTCHCUBHOCTb OTKa30B KOTOPBIX paBHBL A, =0,005 gac™; A, =0,003 gac™;
A3 =0,001 qac™; Ay = 0,001uac™. Tpebyemast BepOSTHOCTb GE30TKA3HO PaGOTHI CH-
cTembl 3a BpeMms t =20 gacoB cocraBiser P(t) =0,96. Onpenenuts TpeOyembie 3Ha-
YEHUsI BEPOSITHOCTU O€30TKa3HOW pabOThl SJIEMEHTOB (T.€. pacnpeesieHne TpedoBa-
HUM TI0 HAJIEKHOCTH C YY€TOM OTHOCUTEIILHOMN YSA3BUMOCTH DJIIEMEHTOB).

3amaua Ne49. J[ns 3amaHHON BBIOOPKH MPU3HAKOB OMACHOCTH TEXHOJIOTHYE-
CKOTO TPOIECCa YCTAHOBUTH HECKOJIbKO BAPUAHTOB PETPECCHOHHBIX 3aBUCHUMOCTEH.
O1eHnuTh TECHOTY KOPPESAIIMOHHOW CBs3U. VICmomb3ys BCTPOCHHBIC (DYHKIIUU CH-
crembl Mathcad, HaliTh HaunydinMe 3HA4YCHHS MApaMETPOB 3THUX 3aBUCHUMOCTEH.
[TocTpouTh X rpauku U Ha OCHOBE IPaUUYECKOTO aHAIM3a U OLEHKU OCTAaTOYHOU
JUCTIEPCUH BBIOpATh HAWITYYIIINA BapUaHT.

3apaua NeS0. IIpousseneno 10 m3mepenuii onHuM npudopom (6e3 cucrema-
TUYECKON OMMOKN) HEKOTOPOH (PU3NYECKON BETMYMHBI TEXHUYECKONW CHCTEMBI (ITPO-
necca). [Ipu 3ToM cpeHeKBaIpaTUYHOE OTKIOHEHUE CIyYalHbIX OIIMOOK 0Ka3a10Ch
paBHbIM 6 =0,8. HaliTu TOYHOCTH KOHTPOJIBHO-U3MEPUTENBHOTO MPUOOpa ¢ AOBEpHU-
TEJIbHON BEpOSITHOCTHIO 3 =0,95. IIpeamnonaraercs, 4To pe3ybTaTbl U3MEPEHUN pac-

MNpEACICHBI HOPMAJIbHO.
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[Ipunoxenue 5
KypcoBasi padora no iucumivinze:

«YrnpaBiieHHe PUCKOM, CUCTEMHbI aHAJIM3 U MOJIeJTUPOBAHM E»

KypcoBas paboTa sBisieTCsi CpeCTBOM MPOBEPKUA YPOBHSI OCBOCHHSI MPOTPAM-
MBI 00y4YeHHUs B 4acTU (HOPMHUPOBAHUS OOIIEKYJIbTYPHBIX, 00IIeTPOdecCHOHATBHBIX
u ipoeccronanpubix kKomrerennmii - OK-5; OK-9; OK-10; OIIK-5; I1K-19; TTK-21.

KypcoBas paGoTa sBisieTcsi OJHUM M3 3TAOB MOATOTOBKU BBIITYCKHOM KBaju-
¢dukanmoHHON pabOTHI, CBA3AHHBIM C TOCTAHOBKOM 3a7jauu UCCiIeI0BaHus, (opMaIn-
3allMel U pelIeHHeM 3a/ad YIMpaBJICHUS PHUCKOM, pa3paboTKoil (0OOCHOBAHUEM)
IPEIOAKEHHUM 10 COBEPIICHCTBOBAHUIO O0BEKTA UCCIEAOBAHUS.

Temartuka pedeparoB popmupyeTcs ¢ yuyeToM TpeOoBaHUN paboyeil mporpam-
MBI TIO TUCLUIIIMHE U MOXKeTaHU 00ydaeMbIX, MPOU3BOICTBEHHO-TEXHOIOTHIECKUX
ocoOeHHoCTeM npennpusatus (chepsl AesITeNbHOCTH, (DYHKIIMOHATBHBIX 3a7a4 o0y4a-
€MBIX) U YTBEpPXKIACTCs Ha 3aceJaHuu Kadeapsl.

Ileny pabomer — 3aKpenuTh TEOPETUUECKUE 3HAHUSA U CPOPMUPOBATH MPAKTHU-
YeCKHE HaBBIKM CIIELMAJINCTa B OOJACTU CTATUCTUYECKON OOpabOTKH pe3yibTaToB
MOHHTOPHUHTA W OILEHKU TMOKa3aTelied 0e30MacHOCTH CIOXKHBIX CHUCTEM (0OBEKTOB
HYKOHOMUKH ), TPOTHO3UPOBAHUSI TEXHOTEHHOT'O PUCKA, PEIICHUS YIIPABICHYECKUX 3a-
J1a4 ¢ UCTIOJIb30BaHUEM HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH.

3aoauu:

e 00paboTKa W aHaNU3 CTATHCTHYECKOW MH(pOpMAIMUU (IKCIEPUMEHTAIBHBIX
JIAHHBIX) O COCTOSTHUU 00BEKTA UCCienoBaHus (IIpoiiecca, MpeAMETHON 00J1acTh);

® BBLISBJICHHUS] OCHOBHBIX 3aKOHOMEPHOCTEH CITydalHBIX MPOIECCOB (SIBICHUN),
OTpe/ieTIeHNe 3aKOHA paclpeiesieHus] CIy4alHbIX BEJTMYUH U OIEHKUA MX YHCIIOBBIX
XapaKTEPUCTHK;

® OIICHKMA BBIOOPOYHBIX XapPAKTEPUCTUK T'€HEPATbHON COBOKYIMHOCTH W WH-
TEpPBaJIBLHOW OIEHKM TMapaMEeTPOB paclpeliesieHus, MPOBEPKU MapaMeTPUUECKUX TH-
MOTE3 O YHUCIIOBBIX 3HAUCHUSAX IMAPAMETPOB U 3aKOHE PACTIPEICIICHNUS;

® pCIICHHUE 3a/1a4 aNMPOKCUMAIIMU M CTIIAXUBAHUS SKCIIEPUMEHTAITBHBIX JIaH-
HBIX, IUCIIEPCUOHHOTO aHAIM3a BIMSHUS Pa3UYHBIX (PAKTOPOB HA PE3YJIHTATHI HC-
cleIoBaHul (OLIEHKH), KOPPEJSILIMOHHOTO W PErpecCCMOHHOrO aHalu3a CIydyaiHON
BBIOOPKHU U3 MHOTOMEPHOW COBOKYITHOCTH;

® TOATOTOBKA WMCXOJMHBIX JAaHHBIX JJIS PEHICHUS 3a1ad ONTHMH3AIUU TPO-
rpamMM (yTpaBJICHUECKUX BO3JCHCTBHI) oOecrieueHus] O€30MaCHOCTH CIIOKHBIX CH-
cTeM (MPOLECCOB) U YIPABICHUS PUCKOM.
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[Ipunoxenue 6
JK3aMeHAIIHOHHBIE OMJIeTHI M0 AUCIHUILJINHE
«YmnpaBJ/jieHHue PUCKOM, CHCTEMHBI aHAJIN3 U MOJIeJTUPOBAHHE)

MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUU
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNUI YHUBEPCUTET»

OaxynpTeT XUMHUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonornaeckas 6€30MaCHOCTh TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BAJIET Ne 1

1. AkcroMartuka y4eHusi 0 0€30MaCHOCTH JKU3HEACATEIbHOCTH, IPUHIIMIIBI, TTO-
HATUA U onpenienieHusi. B3auMocBsI3b MOHATHI 0€301MaCHOCTH, HAJICKHOCTH, KUBYYE-
CTH, 9P (PEKTUBHOCTU U PUCKA CIOKHBIX CUCTEM.

2. I'padoanamuTuyeckue MOJENHU MPOIECCOB BO3HUKHOBEHHS MPOMCIIECTBUN
(cuenapueB omnacHoro coctosuusi). [IpaBuna mocTpoeHus: AepeBa MPOUCIIECTBUS U
JiepeBa COOBITHIA.

3. 3anaua.

3aB. kadenpoit /Tpadkuna M.B./

MHUHHUCTEPCTBO OBPA3OBAHUSI 1 HAYKH
POCCHUHUCKOM ®EJEPAIIUA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN TOJUTEXHUYECKUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IkoJoruyeckast 0e30MacHOCTb TEXHUIECKHUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOJACIUPOBAHUE)
s manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6e30macHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 2
1. OGuye MOHATHS O MOTEHIMAIBFHO OMACHBIX OMEpalusiX U MOJCUCTEMax Jes-
TEJIbHOCTH. 3auiaeMbie 00beKThl. PaKTOPhI PUCKA U X KJIACCU(PUKALIUS.
2. Ponb yenoBeueckoro gakropa B TEXHOT€HHOW Oe30macHOCTH. be3omacHoCTh

CIOXXHBIX CHCTEM <«4eJIOBEK-MalllnHa-cpefa». I[lokazarenn kadecTBa MMOJATOTOBKH
nepcoHasa K BHIIMOJTHEHUIO TOTEHITMAIBHO OTIACHBIX OIEpaIliid.
3. 3agaua.

3aB. xadenpoit /T'padkuna M.B./
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MUHUCTEPCTBO OBPA3OBAHUSN U HAYKHA
POCCUMCKOM ®EJIEPALINU
DenepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHHue BhICIIero
o0pa3oBaHus
«MOCKOBCKHI MOJTUTEXHUYECKUI YHUBEPCUTET»

QaxynpTeT XUMHUIECKON TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 3

1. OCHOBHBIE MOHSATHUSI TEOPUU PUCKA, HAICKHOCTH U OE30MACHOCTH CIIOKHBIX
cucteM. Kpatkasi XxapakTepuCTUKa U B3aUMOCBSI3b OCHOBHBIX CBOMCTB CJIOKHBIX TEX-
HUYECKUX CUCTeM (PHUCK, KauecTBO, 3((PEKTUBHOCTh HAJECKHOCTh, OE30MACHOCTD,
KUBYYECTD).

2. MonenupoBanue 0€30IaCHOCTH APTaTHUYECKUX CUCTEM.

3. 3agaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
CDEI[EPAJII)HOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BbICHIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynbTeT XUMHIECKOW TEXHOIOHU U OMOTEXHOIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM

Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJACINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6e30macHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 4

1. OcHOBHBIE TIOJIOKEHHSI HYHEPTOIHTPONMUNHON KOHIENIMU omacHocTH. Jlua-
JIEKTUYECKasi B3aUMOCBSI3b MOHATUIHOTO ammapara TEOpUU HaJIeKHOCTH, O0€30MacHo-
CTHU U PUCKA.

2. MonennpoBanne HaJACKHOCTH U OE€30MaCHOCTH TIEpcoHala KaK KOMIIOHEHTA
(3BEHA) CJIOKHOM CUCTEMbI «YEJIOBEK-MAIlIMHA-CPEIAN.

3. 3agaua.

3aB. xadenpoit /Tpapxuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPA.JIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
Hucnumrza « Y IPaBJICHUE PUCKOM, CHCTEMHBIN aHAJIN3 U MOACINPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 5

1. Buasr omacuocteit. O6mas knaccudukaiys ormacHOCTed. Yiep0, mpuemsie-
MBIl ymiepO.

2. IlokazaTenu O€30MAaCHOCTU JPraTUYECKUX CHCTEM C YYETOM BPEMEHHBIX
OTPaHWYCHUN HA JIOKAUIM3ALHIO ONACHBIX CUTYaIlUH.

3. 3amaya.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
Kagenpa «IKomorudeckas 6e30MacHOCTh TEXHUIECKUX CHCTEM
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOJAEIUPOBAHUE)
Juns manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30acHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Cuctremuble cBOMCTBA TeXHOC(hEPHI, TPOOIEMBbI MOACIUPOBAHUS U HHPOpMa-
IIMOHHOTO YTIPABJIEHUS CIOKHBIMUA cucTeMaMmu. CHCTEMHBIE acTIeKThl 0€30TacHOCTH
U PUCKAa.

2. MonenupoBaHHUE TIPOILIECCOB O0OYUEHHUS M TIOIICPKaHUS YPOBHS ITOATOTOBKH
MepCOHaJa C Y4EeTOM TpeOOoBaHUI 6€30MaCHOCTH.

3. 3anaya.

3aB. xadenpoit /Tpacdkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonornaeckas 6€30MaCHOCTh TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAILIMOHHBIN BUJIET Ne 7

1. CoBpemenHbIe MH(DOPMAITMOHHBIC TEXHOJIOTHU U OCOOEHHOCTH KOMIIBIOTEP-
HOT'O MOJICJIUPOBAHUS OMACHBIX MIPOLIECCOB U SIBJICHUM B TEXHOC]EPE.

2. MaremaTuyeckoe MOJEIUPOBaHUE MPOILIECCOB OCBOCHUSI M yTpaThl mpodec-
CHOHAJIBHBIX 3HAHUU MTEPCOHAIOM.

3. 3apaya.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
Kagenpa «IKomorudeckasi 6e30MacHOCTh TEXHUIECKUX CHCTEM)
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOJAEIUPOBAHUE)
Hus manipasnenus moarotosku 20.04.01 «TexHochepHast 6€30MacHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. CucTeMHBIN MOAXOA U YIIPABICHHE PUCKOM. PHCK-OpUEHTUPOBAHHBIE MOIXO-
Jbl TIPU YIIPABJICHUU MOTEHIMAIBHO OMACHBIMU 00BEKTaMH (CUCTEMaMu, IMpoliecca-
MU, SBJICHUSIMH).

2. Moaenu noaaepxanusi TpeOyeMoro ypoBHsI YMEHHUI U HaBBIKOB O€3011aCHOTO
BBITIOJTHEHNS TOTEHIMAJIBHO OIMACHBIX ONEpalyii IEPCOHAIIOM B MPOLECCE MPOU3BOI-
CTBEHHOMW JIESATENBHOCTH.

3. 3anaya.

3aB. xadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
Hucnumrza « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. OcHOBHBIE METO/IbI AHAJIN3A OMACHOCTEN U UX KpaTKasl XapaKTepUCTUKA.

2. CuCTeMHBIN aHaJIU3 U MOJEIMPOBAHUE NMPOLIECCOB NPUUYMHEHHUS yliepOa npu
TEXHOT'€HHBIX IPOUCIIECTBUSAX.

3. 3amaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHUN NTOJUTEXHUYECKNUI YHUBEPCUTET»

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTUH K 6I/IOT6XHOJ'IOFI/II/I,
Ka(bez(pa «IKoJIoTHYeCcKast 0€30IaCHOCTh TEXHHUECKUX CHCTEM)
Huctumniza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAJIN3 U MOJCINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. Konuenius BO3HUKHOBEHUS MPOUCIIECTBUH M UX TpapUUecKue MOJEIH.
[Ipennoceuika K TPOUCIIECTBUIO. BUABI NPEeANIOCHUIOK TPOUCIIECTBUM.

2. OCHOBHbIE TMPUHLHUIBI CUCTEMHOI'O aHajiv3a W MOJEIHUPOBAHUS IMPOLECCOB
MPUYUHEHUS! yiepOa Mpu TEeXHOTEHHBIX NpouciiecTBUAX. KoHientyaibHas MOIeb
npoiiecca NpuYuHEeHus yiiepoa.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonornyeckas 6€30MaCHOCTh TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAILIMOHHBIN BUJIET Ne 11

1. Puck. Konuenimus npuemiiemoro pucka. [lokazarenu pucka.

2. MoaenupoBaHue MPOIECCOB HECAHKIIMOHUPOBAHHOTO BHICBOOOKIECHUS U UC-
TEUEHHUS JHEPTUH U BEIIECTBA.

3. 3agava.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU
POCCHICKOM ®EJIEPAIIUN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynbTeT XUMHUYECKON TEXHOJIIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM
HucrumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
Hus manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30IacCHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 12

1. CymmHOCTh CHCTEMHOTO TOJAXO0Ja K MCCIICAOBAaHUIO 0€30MacHOCTH CIIOMKHBIX
cucTeM. XapaKTEePUCTHKA ITANIOB CHCTEMHOTO aHaJIN3a OMACHBIX MPOIIECCOB.

2. MopaenupoBaHue MPOIIECCOB HEYIPABIISIEMOTO PACTIPOCTPaHEHHUSI, TpaHCHOP-
Malliy U Pa3pylIIuTeIbHOTO BO3ACHCTBYS MMOTOKOB YHEPTUHU U BEIICCTRA.

3. 3agaua.

3aB. xadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 13

1. CuctemHBIi aHAIU3 U MOJCIHMPOBAHME OIACHBIX IpoueccoB. O000IIEHHAs
MOJI€JIb MOTEHIIMAIBHO OIIACHOW OIEepalIvH.

2. KoHuenuusi pucka B 3ajjauax CUCTEMHOI'O aHajaM3a O€30MACHOCTH CIIOKHBIX
cucreM. HeonpeneneHHOCTh U pUCK.

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

MMUHUCTEPCTBO OBPA30BAHUS U HAYKH
POCCHIICKOM ®EJIEPAIIUU
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCIUPOBAHUEY
s manpasnerus moarotosku 20.04.01 «TexunochepHas 0€30MaCHOCTE)»

3K3AMEHAILIMOHHBINA BUJIET Ne 14

1. TlokazaTtenu HAACKHOCTH U O€30MaCHOCTH HEPE3EPBUPOBAHHON CUCTEMbI U
CTPYKTYPHO-CJIOKHBIX CHCTEM C Pa3IMYHBIMH BHJIaMH pe3epBHpoBaHus. [IpoGiembr
aHaJIM3a HAJIE)KHOCTH 1 0€30IIaCHOCTH CJIIOKHBIX CHCTEM.

2. MeToibl aHanmM3a U NpOrHO3a PUCKA MPH SKCILTyaTally CI0KHBIX CUCTEM.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUWHHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCHIICKOM ®EJIEPAIIUN
DEJEPAIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEKIEHHUE BBICIIE-
I'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHIUECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
s manipasnenust moarotosku 20.04.01 «TexHochepHas 6€301acCHOCTEY

3K3AMEHAIIMOHHBINA BUJIET Ne 15

1. Moaens dhopMUpOBaHUS MPEANOCHUIKA K MPOUCIISCTBHUIO MPU JTUHEHHOM H
HEJTMHEWHOM U3MEHEHUU MapaMeTpoB 0€30MacHOCTH.

2. TexHOJIOTUsl MPUHATHUS YIPaBJICHUYECKUX PEIICHUN B YCIOBHUSIX CTOXACTHUYE-
CKOT'0 Y MOBEJAECHYECKOTO PUCKOB.

3. 3ajgauga.

3aB. kadenpoit /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU
POCCHICKOM ®EJIEPAIIIU
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUNA YHUBEPCHTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM)»
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
Juns manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30IacCHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 16

1. Pacyer moka3aTeneli mapaMeTpUUYECKON O€30MacCHOCTH TMPHU MOCTOSSHHOM U
CIIy4yallHOM XapakTepe rpaHull 00JIaCTH JAOMYCTUMbBIX 3HAUCHUI.

2. MeToabl U TEXHOJOTUU MPUHATHS PELICHHUN B YCIOBUAX «IPHUPOTHOIN» He-
ONPEIEIICHHOCTH.

3. 3anaya.

3aB. xadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPA.JIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
Hucnumrza « Y IPaBJICHUE PUCKOM, CHCTEMHBIN aHAIIN3 U MOACIIUPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 17

1. CTpyKTypHBIE CXEMBI U CTPYKTYpHbIE€ (DYHKIIMH CIOKHBIX cucteM. Uccneno-
BaHHE (MOJEIMPOBAHNE) OMACHOCTH CJIOKHBIX CHCTEM Ha OCHOBE aHaliu3a CTPYKTYp-
HBIX CXEM U CLIEHApHUEB OMACHOCTH.

2. TexHosoruu BBIPAOOTKM YIPABJICHUYECKUX PEHIEHUH C YYETOM CHUCTEMBI
NPEANOYTEHUH JINLA, TPUHUMAIOLIETO PEIICHHE.

3. 3amaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkoJoruyeckast 0e30MacHOCTb TEXHUIECKHUX CHCTEM»
HucnumrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 18

1. Ouenka moka3zareneid HaJIeKHOCTH M 0€30IaCHOCTH CTPYKTYPHO-CIIOMKHBIX
CHUCTEM METOJIOM aHaJn3a MHUHUMAJIbHBIX COYETAaHUM YCIOBUH pabOTOCIIOCOOHOCTH
(OMacHOCTH) CUCTEM.

2. IIpUHIUIIBI CTATUCTUYECKOTO OLICHUBAHUS MapaMeTPOB MOTEHIIMAILHO OIac-
HBIX OIEpalni.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKHUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 19

1. Ananu3 0G€30MacHOCTH CJIOKHBIX CHCTEM C NPUBOAMMBIMHU CTPYKTYPHBIMHU
CXeMaMH U pa3InuYHbIMU BUAAMH PE3EPBUPOBAHHUS.

2. CraTHCTUYECKHE METOJIbl OLIEHKHM MOKAa3aTelisl YacTOThl OMACHBIX COOBITHI
(mpoucmiecTBUi).

3. 3amaya.

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

MUHHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
CDEI[EPAJII;HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynbreT XUMHYIECKOW TEXHOJIOTHU ¥ OMOTEXHOJIOTHH,
Kagenpa «IKomorudeckasi 6e30MacHOCTh TEXHUIECKUX CHCTEM)
HucnumrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
st nanpaenenust noaroroku 20.04.01 «TexnocdepHast 6€3011aCHOCTBY

3K3AMEHAIIMOHHBIN BUJIET Ne 20

1. Metoasl aHanm3a HaACKHOCTH M O€30IIaCHOCTH CHCTEM, OCHOBAHHBLIC Ha
MIPUMEHEHNU OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEM.

2. CraTUCTHYECKOE OLICHHBAHHE MOKa3aTeley 0e30MacHOCTH DJIEMEHTOB CJIOXK-
HBIX CHUCTEM.

3. 3agaua.

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

72



MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noaroroku 20.04.01 «Texnocdepnas 6e30nacHOCTb

3K3AMEHAIIMOHHBIN BUJIET Ne 21

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

2. CTaTUCTUYECKUI KOHTPOJIb OE30MMaCHOCTH CJI0XKHBIX CUCTEM U TEXHOJIOTHYE-
CKMX DKCIUTYyaTal[MOHHBIX MPOIECCOB.

3. 3agauga.

3aB. kadenpoit /Tpacdkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkoJoruyeckast 0e30MacHOCTb TEXHUIECKHUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOAEIIUPOBAHUE)
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 22

1. OcobenHnocTu popMaM3alvi U MOJICIIUPOBAHUS OMACHBIX MPOIECCOB, PUCKA
aBapuit 1 katactpod.

2. Crartuctudeckre MeToAbl HAcHTU(UKAaUK omnacHOocTed. CTaTUCTUUYECKOe
OIICHMBaHHME ITOKa3aTeliell 0€30ITaCHOCTH CI0KHBIX CUCTEM.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
Janst nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6e30macHOCTEY»

3K3AMEHAIIMOHHBIN BUJIET Ne 23

1. ®opmanuzanuus OpearnoCbUIOK K MPOUCIIECTBUAM, KAK CIyYalHBIX COOBITHH.
3aKOHBI pacIpeaeeHui MPEAIIOChUIOK K MPOUCIIECTBUIO U UX YHCIIOBBIE XapaKTEPHU-
CTHUKH.

2. CTaTuCTHYECKOE MOJEIUPOBAHME IIpoLEcca JAErpajalid BBIXOJHBIX Iapa-
METpOB 0€30MACHOCTH.

3. 3amaua.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUYECKUX CUCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
Hus manpasnenus moarotoBku 20.04.01 «TexHochepHas 6€30IacHOCTEY

3K3AMEHAILIMOHHBIN BUJIET Ne 24

1. CtatucTuyeckoe OnpeesieHue BEpPOSITHOCTH (4aCTOThI) MPEANOCHIIOK K Mpo-
UCIIECTBUSM, KaK CIydalHbIX coObITHM. [IpaBuia CIOXKEHHUS U YMHOXEHUS BEPOSIT-
HOCTEN OITACHBIX COOBITHHA M UX CJIEICTBHUS.

2. MeTroapl CTaTUCTUYECKUX PEIICHUH ISl OJHOTO JTUarHOCTUYECKOTO MapaMeT-
pa (mpr3HaKa OMacHOCTH).

3. 3agaua.

3aB. kadempoit /Tpadkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikonmornaeckas 6€30MaCHOCTh TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 25

1. UunukaropHass QyHKIUS TPEANOCHIIOK K IMPOUCIIECTBUIO U UX BEPOSTHOCT-
HbIE XapaKTEPUCTUKHU. 3aKOHBI paCHpPE/ICICHUN U UX YUCIIOBbIE XapaKTEPUCTUKH.

2. CraTucThdecKre penieHUus] Py HAJIMYUM 30HbI HeomnpeaeneHHoctu. CTaru-
CTUYECKUI KOHTPOJIb (OLIEHUBAHKE) MTApAMETPOB MOTECHIIMAIBHO OMACHBIX OTIEpaIui.

3. 3agauya.

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

MUHHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
CDEI[EPAJII;HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkoJoruyeckast 0e30MacHOCTb TEXHUIECKHUX CHCTEM»
HucnumrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus nmoarotoBku 20.04.01 «TexHochepHas 6€30IaCHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 26

1. MoaenvpoBaHue OMACHBIX MPOLECCOB NPU OMHOMUHAIBLHOM pacCIpeaesIeHun
UHUIUUPYIOMIUX COOBITUN U YCIOBHM (IIPEANOCHUIOK K MIPOUCHIECTBUIM).

2. Craructuyeckuii KOHTpOJIb 3(P(EKTUBHOCTH MEpPONpPUITHI obecrnedeHus
0€30I1aCHOCTH.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUWHHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCHIICKOM ®EJIEPAIIUN
@DEJEPAIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKJIEHHUE BBICIIIE-
I'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHIUECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
Jus manpasnenus nmoarotosku 20.04.01 «Texnocheprast 6e30macHOCTE»

3K3AMEHALIMOHHBIN BUJIET Ne 27

1. ®opmanuzanus MPOIECCOB BO3HUKHOBEHUS IpoHcIiecTBUH. CTpyKTypHBIC
CXEMBbI pad0TOCIIOCOOHOCTH, O€30MACHOCTH, OMMACHOCTH CJIOKHBIX CUCTEM.

2. OnTuMm3anusi TporpaMMbl CTPYKTYPHO-HEPAPXHUUECKOTO KOHTPOJIS HaICK-
HOCTH 1 0€30IaCHOCTH CJIOJKHBIX CHCTEM.

3. 3ajmaua.

3aB. kadenpoit /Tpadkuna M.B./

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCHIICKOM ®EJIEPAIIUU
CDEI[EPAJII)HOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadeapa «Ikojoruyeckasi 6e30MacHOCTb TEXHUIECKHX CHCTEM»
HucnurrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOACIUPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30IMacHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 28

1. ®opmanu3zalusi NpolecCOB BOBHUKHOBEHU npouciiecTBus. OyHkiuu anreo-
pbl joruku. CrieHapuu OMacHOTO COCTOSIHUS.

2. CrartucThuueckoe MOJCIUPOBaHUE OMACHBIX mpoleccoB. Merox Monrte-
Kapno.

3. 3agaua.

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

76



MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
Hucnumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOJACIIUPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 29

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

2. MopenupoBaHue O€30MAaCHOCTH CIIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKUX
CIIy4alHBIX ITPOLECCOB.

3. 3agava.

3aB. kadenpoit /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
Hus manipasnenus moarotoBku 20.04.01 «TexHochepHas 0€30IacHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 30

1. Metonpl aHanmu3a OMACHOCTH CHCTEM, OCHOBAHHBIE HA MPUMEHEHUU TEOPEM
TEOpHUH BEpOSATHOCTH. MeTos mepedopa runores.

2. OCHOBHBIE TOHATUS M ONPEACICHHUS TEOPUU MAPKOBCKUX CIIYyYaMHBIX MPO-
ueccoB. YpasHeHnus Kosmoroposa. [IpenenbHbie BEpOSITHOCTH COCTOSTHUM.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 31

1. BeposATHOCTHBIN aHAJIM3 OMACHOCTH CIOKHBIX CUCTEM. MeTo1 pa3pe3aHusl.

2. @opManuzanus npoiecca (PyHKIIMOHUPOBAHUS CIOKHON CHCTEMBI C UCIIOJb-
30BaHUEM allapara MoJIyMapKOBCKUX MporeccoB. OCOOEHHOCTH NMOCTaHOBKH, (op-
Maii3allid W PeIIeHUs 3a7ady ONTUMHU3AIMU C y4eTOM TpeOOBaHMWI OE30MaCHOCTH
(IpUEMIIEMOTO PUCKA) CIOKHBIX CUCTEM.

3. 3apaya.

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

MHUHHUCTEPCTBO OBPA3OBAHUSI U HAYKH
POCCHUHUCKOM ®EJEPAIINN
(I)EI[EPAJILHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IkoJoruyeckast 0e30MacHOCTb TEXHUIECKHUX CHCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
s manpasnenus moarotoBku 20.04.01 «TexHochepHas 6€30IaCHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 32

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

2. OnTumu3aius MapKOBCKUX Mojieliell 0€30MacCHOCTHU CIIOKHBIX CHCTEM.

3. 3agaua.

3aB. xadenpoit /Tpapxuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBIN BUJIET Ne 33

1. ®yHKIIUK OIMACHOCTU CIOXKHBIX CHUCTEM C IOCJEI0BATEIbHO-TApATIICIbHON
CTPYKTYPHOU CXEMO.

2. ®opManu3zaius mnpoiecca PyHKIIMOHUPOBAHUS CIOKHON CUCTEMBI C UCIIOJb-
30BaHUEM armapara noJiyMapKOBCKHUX MPOIECCOB.

3. 3agava.

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

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUIECKUX CUCTEM
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
Hus manipasnenus moarotosku 20.04.01 «Texnochepras 6e30macHOCTE)»

3K3AMEHAILIMOHHBINA BUJIET Ne 34

1. Onenka 0€30MaCHOCTH CJIOKHBIX CHCTEM C IPHUBOAUMBIMU CTPYKTYPHBIMHU
cxeMaMu 0e30MacHOCTH U Pa3IuYHBIMU BUJIAMH PE3€PBUPOBAHMUS.

2. OnTuMmusanys mokasareiieii 0€30IMacHOCTH CJIOKHBIX CHUCTEM C HCIIOJIb30Ba-
HUEM ammnapaTa MOoJIyMapKOBCKUX CIy4alHBIX mpolieccoB. Jlornueckue mojaenu 6e3-
OIMacCHOTO (DYHKITMOHUPOBAHUS CHCTEMBI.

3. 3agaua.

3aB. kadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHATIN3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 35

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

2. MopenupoBanue 0€30MaCHOCTH SKCILTyaTallMOHHBIX MPOLIECCOB Ha OCHOBE
TEOpUH MaccoBOro ooOciyxuBaHus. [locTaHOBKM 3ajad, MPUBOASAIIME K MOAEISM
TEOPUU MacCOBOT'O OOCITYKHUBaHHUSL.

3. 3apaya.

3aB. kadenpoit /Tpadkuna M.B./

MHUHHUCTEPCTBO OBPA3OBAHUSI 1 HAYKH
POCCHUHUCKOM ®EJEPAIINA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN NOJUTEXHUYECKNUI YHUBEPCUTET»

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTHH 1 6I/IOT€XHOJ'IOI‘I/II/I,
Ka(bez[pa «IKoJIoTHYeCcKast 0€30IaCHOCTh TEXHHUECKUX CHCTEM)
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCIUPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30mMacHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 36

1. OntuMu3anust mokasareiae O€30IIaCHOCTH CJIOKHBIX CHCTEM C IOMOIIBLIO
nporpaMMmHbIX Komiiekcos Excel, Mathcad, MatLab, GPSS.

2. CrpykTypHO-apaMeTpUuecKasi ONTUMM3AIMUSA MPOrpaMMbl KOHTPOJIBHO-
PO HIAKTHIECKON IeATeTbHOCTH HHCTICKTUPYIOMINX U APYTHUX JOJKHOCTHBIX JIHII.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH
POCCUNCKON ®EJEPAIIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKHUN HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ixonmornaeckas 6€30MaCHOCTD TEXHUUECKUX CHCTEM)
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAILIMOHHBIN BUJIET Ne 37

1. MopaenupoBaHue SKCILUTYyaTAllMOHHOTO PUCKA C MUCIOJIb30BaHUEM MaTeMaTH-
YCCKOI'0 aIlapara TCOpunu MaCCOBOIO 06CJ’IY)KHB3HHH U IIPpOTrpaMMHBIX KOMILIICKCOB
Excel, Mathcad, MatLab, GPSS.

2. OHTI/IMI/I3aIJ;I/ISI [mapamMCcTpOB 6630HaCHOCTH TCXHOJIOTHYCCKHUX OSOKCILIyaTalu-
OHHBIX HpOHCCCOB Ha OCHOBE CE€TCBBIX MCTOA0B HJ'IaHI/IpOBaHI/Iﬂ n praBJIeHI/IH.

3. 3ajgauga.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIIUN
DEJEPAJBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckasi 6€30MacHOCTh TEXHUYECKUX CUCTEM»
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
Hus manpasnenus moarotoBku 20.04.01 «TexHochepHas 6€30IacHOCTEY

3K3AMEHAILIMOHHBINA BUJIET Ne 38

1. OnTumu3aius napameTpoB mporpamm obecreueHus 0e30MacHOCTH IKCILTya-
tanuu (IIOBD) CHOXHBIX CHUCTEM METOJAMH JUHAMHYECKOTO MPOTrpaMMHUPOBAHUSI.
[TocTaHoBKa 3a/1au TUHAMUYECKOTO MPOrPaMMUPOBAHHSL.

2. OnTuMu3anys nokasaresnei 0€30macHOCTH MPU MTPOCKTUPOBAHUM CUCTEM.

3. 3anaya.

3aB. xadenpoit /Tpapxuna M.B./
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