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



1. Ilestu ocBoeHMS AU CIIUILIHHBI

[lenpr0 OCBOCHUS TUCHIMIUIMHBI «YTIpaBiIeHUE pUCKaMH, CHCTEMHbBIA aHAIHN3

U MOJICTUPOBAHUE» SIBISETCS O3HAKOMJICHHE M W3YYEHHE MarucTpaMHu OCHOBHBIX

MPUHITUIIOB yNpaBlieHUsI 0€30MACHOCThIO CIIOXKHBIX CUCTEM, METOJ0B CUCTEMHOTO

aHalli3a U MOJEJIMPOBAHUS OMACHBIX MPOIECCOB, MPHUHITHS PEIICHUH Ha OCHOBE

COBPEMEHHBIX HHGOPMAIIMOHHBIX TEXHOJIOTHH.

JlucuuriuHa npeAcTaBIsieT TEOPETHUECKYI0 OCHOBY 0a30BbIX 3HAHUN
HEO0OXOAMMBIX BBIITYCKHUKAM JIJIsl pEIICHUS TPAKTUYECKUX BOIIPOCOB IO
YIPABJICHHIO B c(hepe TEXHOTEHHOM 0€301acHOCTH.

3amavyaMu JUCITUTUTUHBI SABJISIFOTCS:

— W3y4YCHUE MPUHIIMIIOB U METOJIOB MPUHSTHS PEIICHUI B YCIOBUSIX pUCKa, U OP-
raHU3allK YIpaBieHUs: 0€30MaCHOCThI0O HA OCHOBE COBPEMEHHBIX MH(pOpMAaIH-
OHHBIX TEXHOJIOTHIA;

— HW3YYCHHE METOJIOB CHCTEMHOTO aHalu3a U MaTEeMaTHUYECKOTO MOJACITUPOBAHUS
OOBEKTOB M MPOIECCOB HCCIENOBAHUS, OIEHKA TEXHUKO-DPKOHOMUYECKOU (-
(EKTUBHOCTH MEpPONPUSITHI, HAlPaBICHHBIX HAa TOBBIIIEHUE OE30MacHOCTH U
9KOJIOTUYHOCTH MPOM3BOJICTBA, a TAKXKE 3aTPaT Ha JTUKBUIAIUIO MOCIIEACTBHIMA
aBapuil 1 KaTacTpo( M1t MPUHITUS IKOHOMHUUECKH 00OCHOBAHHBIX PEIICHU;

— H3Y4YEHHE METOJIOB ONTHMHU3ALMU MPOU3BOJCTBEHHBIX TEXHOJOTHI C LEIbIO
CHIDKEHHS BO3JICHCTBUS HETaTUBHBIX (PaKTOPOB HA YEIIOBEKA W OKPYKAIOIIYIO
cpeny;

— H3y4YeHHE OCOOCHHOCTEH pa3pabOTKH, MIAaHUPOBAHUS U pPeaM3alluu OpraHu3a-
[IMOHHO-TEXHUYECKUX MEPOINPUATUNA B 00JacTH oOecredeHusi 0e30macHOCTH
CIIO)KHBIX CHCTEM U TPOIECCOB, OpTaHU3aIlMi M BHEAPEHHUS COBPEMEHHBIX CH-
CTEM MEHEJKMEHTa TEXHOTEHHOTO U MPO(PECCUOHAIBHOIO PUCKA Ha MpeapHs-
THSX ¥ B OpraHU3AINSIX.

2. Mecro mucuuniannsl B cTpykrype OOII marucrparypsl

JucuurmrHaa «YpaBlIieHUE PUCKaMH, CUCTEMHBIN aHAIU3 U MOAECITUPOBAHUE» OT-
HocuTcs K yact b 1.2, - Yacts, popmupyemast yaacTHUKaMHu 00pa30BaTENbHBIX
OTHOIIICHUI ¥ OCBAaMUBAETCs B 2 cEMEeCTpe.
JlucuurrHa «Y1paBiieHue pUCKaMU, CUCTEMHBIN aHAIU3 U MOJICIIMPOBAHUE)
CBs3aHa co caeayromumMu qucuurumaamu OOIT:
- «HdopmMaimoHHble TEXHOIOTUU B cdepe 0e30MacHOCTH», «DKCIEepTU3a
0e3onacHoCT»»; « Tpy10BOE MPaBO».



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

JII0), COOTHECEHHBIE C IJIAHNPYEMbIMH Pe3yJbTaTAMH OCBOCHHUSI 00pa3oBa-

TeJbHOU NMPOrPaMMbI

B pesynbrare 0CBOCHHS NUCHUIUIMHBI (MOIYyJsi) y oOydaroumxces GopMupy-

IOTCA CICAYIOIHUEC KOMIICTCHINN W JOJIKHBI OBITH AJOCTUTHYTBI CJIICOAYIOIOIUC PC-

3yJbTaThl 00Y4YEHHs KaK dTan (GOpMHUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHITHIA:

Koa xomnerenumnn

B pe3yJabTare ocBo-
eHus1 o0pa3oBa-
TeJbHOH NMPOrpam-
MBI 00yYAKO LM CH
HOJIZKeH 00/1a1aTh

IlepeyeHb MUIAaHUPYEMBIX pe3yJib-
TATOB 00y4eHHs MO JMCUMILINHE

VK-1. Cnocoben
OCYILIECTBIISATh KPHU-
TUYCCKUM aHaAJIN3
MPOOJEMHBIX CUTY-
alMy Ha OCHOBE CH-
CTEMHOTO IT0/IX0/1a,
BbIpaOaThIBATh
CTpaTEruro JIei-
CTBUM

CucreMHOE U KpUTH-
YECKOE MBIIIJIEHUE

- AHammupyer npoOJIEeMHYIO CHUTya-
LIMIO, BBIIEIAS €€ 0a30BbIe COCTAaBIISIO-
IIMe, OINpEAeseT 3aJaud IS PEHICHUS
poOJIeMBI;

- HaxomuT ¥ KpUTHYECKU aHAIH3H-
pyeT uH(OpMAIHIO, HEOOXOIUMYIO IS
pEIICHUS MTOCTABIICHHBIX 3a71a4;

- PaccmarpuBaeTr BO3MOXHBIE Bapu-
aHTBl PEUICHUS 3a/ad, OICHHWBAS WX JIO-
CTOMHCTBA U HETOCTATKHU;

- I'paMOTHO, JIOTHYHO, apryMEHTHPO-
BaHHO (OPMUPYET COOCTBEHHBIE CYXK[e-
Hus ¥ onleHKd. OtinnyaeT (HakThl OT MHE-
HUW, WHTEpIpETalHii, OLEHOK U T.I. B
PacCyXJICHHUSIX IPYTUX YYaCTHUKOB -
TEIIbHOCTH;

- Ompenenser "
MMOCIIECTBUS

BO3MOXKHBIX PEIICHUN 3a1auu.

OLICHUBACT

ITK-1-ciocoGHOCTH
00eCTICYNTh CHU-
YKEHUE YPOBHEU
poheCCHOHAIBHBIX
PHUCKOB C y4E€TOM
YCJIOBUH TpyJa

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

3HaTh

MeTtoapl U MOPSAIOK OLUEHKH OMACHOCTEN M
npodeCCHOHATIBHBIX PUCKOB PAOOTHUKOB
VcTOYHMKN M XapaKTEPUCTHKU BPEOHBIX U
OMacHbIX  (aKTOPOB  MPOHM3BOJACTBEHHOU
Cpeabl U TPYAOBOIO Ipolecca, UX KIAcCH-
(bukaumn

Ilopsimok mpoBeneHMs] TpeABapUTENBHBIX
MpU MOCTYIJICHUH Ha paboTy, mepuoauye-
CKMX MW BHEOYEpPEOHBIX MEAULMHCKUX
OCMOTpPOB pa6OTHI/IKOB, HWHBIX MCAUITMHCKUX
OCMOTpPOB ¥ OCBHUCTEIHCTBOBAHUN pPabOT-
HUKOB

TuoBOH NMepeYeHb €KETOTHO PEATU3YEMBIX
MEPOINPUATHI M0 YIYUYIICHUIO YCIOBHU M
OXpaHbl TpyJa U CHWKEHUIO YPOBHEH MpO-
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(heccuoHaIHHBIX PUCKOB

TpeboBanuss  caHUTAPHO-TUTUEHHYECKOTO
3aKOHOAATEIbCTBA C YYETOM CHEHUupUKU
JEeSTeNIbHOCTH padoTomaTens

Buner u pasmep (00bem) KomreHcauui pa-
OOTHUKaAM, 3aHSATHIM Ha pabOTax C BPEIHbBI-
MU U (MJIM) OMACHBIMH YCJIOBHSIMH TpPYyAa,
YCIIOBUS U MOPAJOK MX IPEIOCTABICHUS
Metoael MOTHMBaLMM W CTUMYJUPOBaHUSA
pabOTHUKOB K O€301TaCHOMY TPy
OcHoBHBIE TpeOOBaHUSI HOPMATUBHBIX IIpa-
BOBBIX AaKTOB K 3JaHHSIM, COOPYKEHUSM,
MOMEIIEHUAM, MalluHaM, O00OpPYIOBaHUIO,
YCTaHOBKaM, IPOMU3BOJICTBEHHBIM TIPOIIEC-
caM B dacTu oOecrnedeHus: 0e30MacHBIX
YCIIOBHI1 U OXpaHbl Tpyaa

[Topsmox pa3paboOTKK M SKCIEPTU3BI MEPO-
MPUATHIA IO OXpaHE TPyJAa B COCTaBe IMpo-
€KTHOM M TEXHOJIOTMYECKON TOKYMEHTaluu
MIPOU3BOJCTBEHHOI'O HA3HAUYEHUS
TpeboBaHus HOPMATHBHO-TEXHUYECKOH J10-
KYMEHTALlUU K COCTOSIHUIO M COJIEP>KaHUIO,
OopraHm3zanu padoT MO PACHIMPEHUI0, pe-
KOHCTPYKIIMM W OCHALICHHWIO 3MaHHUU, CO-
OpY>KEHU, MOMeLeHU I

Knacesl w BHIBI CPENCTB KOJIJIEKTUBHOM
3alUThl, 001IMe TpeOOBAHUS, YCTAHOBIIEH-
Hbl€ K CPEICTBaM KOJUIEKTHBHOM 3alllUThI,
MPUMEHEHUs, IPUHLIMIIBI 3alUThl U OCHOB-
HbI€ XapaKTEPUCTHKH CPEACTB KOJJIEKTHB-
HOM 3aIUTBI

Kraccel u BUIBI CpecTB MHIMBUAYATbHON
3aIIUTHI, UX TIPUMEHEHHE, TPUHIIUIIBI 3aIIH-
Thl U OCHOBHBIE XapaKTEPUCTHKH, MPETbSIB-
JsieMble K HUM TpeOoBaHUs, MpaBuiIa odec-
nevYeHnss pabOTHUKOB CPEACTBAMH WH/IMBH-
JlyaJIbHOM 3a1lUThI

YMETb
[IpumensTh MeTONIbI UACHTU(UKALIMU OTac-
HOCTEH U OLIEHKH NPO(ECCUOHANBHBIX PHUC-
KOB

KoopaunupoBats mnpoBeneHUE crenualib-
HOM OLICHKM YCIOBHU TpPYyJa, aHAJIU3UPO-
BaTh PE3YyJbTATHI OLICHKH YCIIOBHM TpyJAa Ha
pabounx MecTax

OneHrBaTh MPUOPUTETHOCTh peATU3AIUU
MEPONPHUATHN IO YIYYLIEHUIO YCIOBUU M
OXpaHbl TpyJa ¢ TOYKH 3peHHs uX 3Pdek-
TUBHOCTH

®dopmupoBaTh TpeOOBaHUS K CpeEICTBAM
WHIWBUIYAIbHOM 3allUTBl WU CpPEACTBaM
KOJUIEKTUBHOW 3aIlUTHl C YYETOM YCIOBUH
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TpyZa Ha pabodMx MecTax, OIEHHBATh HX
XapaKTepUCTUKH, a TaKKe COOTBETCTBHUE
HOPMAaTUBHBIM TPEOOBaHUSIM
AHanu3upoBaTh W OICHUBATH COCTOSIHHE
CaHNUTapHO-OBITOBOTO OOCITYKMBaHUS pa-
OOTHUKOB

OdopMIsaTh HEOOXOIUMYIO JTOKYMEHTAIHIO
JUISL 3aKJIFOYCHUS] IOTOBOpPA C MEIUIIMHCKH-
MU YYPESKICHUSMH Ha MPOBEACHUE MeEIO-
CMOTPOB M MEIUIMHCKUX OCBHIETEIHCTBO-
BaHUU

OdopMIsTh TOKYMEHTBI, CBSI3aHHBIE C
oOecrieueHneM pPaOOTHUKOB CPEICTBAMHU
WHIUBHUIYaJbHOW 3allUTHl, TMPOBEICHUEM
00s13aTeTbHBIX MEIUIIMHCKUX OCMOTPOB U
OCBUJETEIbCTBOBAHUIN

Bnagets

BrisgBienue, aHanu3 u oueHka npodeccuo-
HAJIBHBIX PHUCKOB

PazpaboTtka miaHOB (IIporpamMm) Meponpusi-
THI TI0 00ecreueHnI0 Oe30MacCHbBIX YCIOBHMA
U OXpaHbl Tpyda, YIYULICHUIO YCJIOBUH U
OXpaHbl TpyZAa, YIPaBJICHUIO TPOdeccHo-
HaJIbHbIMH pHUCKaAMH

Pa3paboTka MeponpusTHiA 1O TOBBIIICHUIO
YPOBHSI MOTHBAIlMK paOOTHHUKOB K Oe3omac-
HOMY TpYyIy, 3aHHTEPECOBAHHOCTH pPadOT-
HUKOB B YIYYIIEHHH YCIOBHH Tpyaa, BO-
BJICYCHHIO UX B DPELICHHWE BOIPOCOB, CBS-
3aHHBIX C OXPaHOU TpyJa

[MonroroBka mpemnoxeHuii mo odecneue-
HUIO peXHUMa TpyZAa U OT]bIXa paOOTHUKOB,
MEPEYHIO MOJIATAIOLIMXCS UM KOMIICHCAIUI
B COOTBETCTBUU C HOPMATHBHBIMHA Tpe6OBa—
HUSAMHN

Ananus JAOKYMCHTOB 110 ITPUEMKE U BBOAY B
9KCIUTYyaTalI0 TPOU3BOICTBEHHBIX OOBEK-
TOB M OIIGHKA UX COOTBETCTBHUSI TOCYHAAp-
CTBCHHBIM HOPMATHUBHBIM  TpPEOOBaHHAM
OXpaHbl Tpyaa

OpraHuzanusi TPOBEACHUS TpPEABAPUTEIb-
HBIX IIpU IpuemMe Ha paboTy M mepuoanye-
CKUX MEIUIIMHCKUX OCMOTpPOB, JPYTUX 00s-
3aTCIIbHBIX MCIUIIMHCKUX OCMOTPOB (OCBI/I—
JIETeIbCTBOBAHMUI), OO0S3aTCIBHBIX TICHXH-
ATPUYCCKHUX OCBI/I]ICTCJ'H)CTBOB&HI/Iﬁ
KoopauHaiuss ¥ KOHTpOIb OOecreueHHs
pabOTHUKOB CpEICTBAMH WHIUBHYaTbHON
3alIUTHI, @ TAK)KE X XPAaHEHUs, OILICHKH CO-
CTOSHHMSI WM HCIPAaBHOCTH; OpTaHU3aIMs
YCTAHOBKH CPEJICTB KOJJICKTUBHOM 3alUThI
Bripabotka Mep 1o nedeOHO-
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MPOQUIAKTHIECKOMY  OOCITYy)KHBAaHUIO U
MoJIep)KaHUI0 TpeOOBaHUIT 1O CaHUTAPHO-
OBITOBOMY OOCITY)KHBaHHIO PaOOTHUKOB B
COOTBETCTBHH C TPEOOBAHUSIMH HOPMATHB-
HBIX JOKYMEHTOB

- IPUMEHEHNE 3HaHUH He0OX0AMMBIX JUIs o0ecre-
YEHUsI CHIKCHUS YPOBHEH NpodeccHoHaNIbHBIX
PHCKOB C Y4€TOM YCIIOBUIl Tpy/a;

- yMeeT 00eCIIeunTs CHIKCHNE YPOBHEH mpodec-
CHOHAJIBHBIX PHUCKOB C Y4ETOM YCIOBUH TpyAa;

- BIIaJieeT HaBBIKAMU CHIDKSHUS ypOBHei npodec-
CHOHAJIbHBIX PUCKOB C YYETOM YCJIOBHH TpyIa

4. CTpyKTYypAa U COAepKAHUE TUCIUIIIMHBI

OO61mmas TpyI0€MKOCTh TUCIHUIUIMHBI COCTaBIIAECT 5 3aueTHHIX eauHuIlsl (180
aKaJeMUYeCKUX Jaca, 3 HuX 12 gacoB jekmnwii, 33 4acOB CEMUHAPCKUX 3aHATHH,
135 4acoB caMOCTOSITEILHOM PabOTHI).

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

B xypce BbiaeneHo 4 pazaena:

Pazgea 1. OcHOBHBIC KATErOPHH U MOHATHA TEOPHHU 0€30IIACHOCTH
CJIOKHBIX CHCTEM

Brenenue. Llenp u 3aaaun JUCHUILIUHBL, €€ CTPYKTYpa U PEKOMEHAAIUU 110
uzydeHuro. Kparkuii uctropuyeckuii 0030p 3TaroB CTAHOBJICHHUSI U PA3BUTHS TEO-
pUU HAJIC)KHOCTU U OE30MACHOCTH CJIOKHBIX TEXHMUECKUX CUCTEM. TEeXHUYECKUE U
COI[MATIbHO-D)KOHOMUYECKHUE TMPOOJIEeMbl 00ECTICUCHUSI HAJIC)KHOCTU U OE€30IacHO-
CTH DKCIUTyaTallMU CJIOKHBIX CUCTEM. [IOHATHHHO-TEPMUHOJIOTMYECKUM amlapar.
MeTo0JI0THsI CHCTEMHOI'O aHaIN3a U MOJICIUPOBAHUS OMACHBIX MPOIECCOB B TEX-
Hocepe (pucka). CoBpeMeHHbIE MH(POPMAITMOHHBIC TEXHOJIOTHH U OCOOCHHOCTH
KOMITBIOTEPHOT'0 MOJICJTMPOBAHMUSI OMMACHBIX MPOIIECCOB U SBJICHUN B TeXHOChEpE.

CucremHbie CBOMCTBa TeXHOC(hEPHI, TPOOIEMBbI MOACIUPOBAHUS U UHPOP-
MaIMOHHOTO YMPAaBJICHUS CJIOXKHBIMU cucTeMaMu. CHUCTEMHBIE acIleKThl Oe3omac-
HOCTU © pucka. CHCTEMHBIH MNOJIXOA W  YIPaBICHHE PUCKOM. Puck-
OPUEHTUPOBAHHBIE MOJAXO/AbI MPU YMPABICHUU MOTEHIMAIBHO OMacHbIMU 00bEK-
TaMH (CUCTEMaMH, MMPOLECCAMMU, SIBIICHUSIMU ).

AKcruoOMaThKa TEOpuH O€30MaCHOCTH CJOXKHBIX CHUCTEM, MPUHIIMIIBI, TTOHS-
TUS U omnpeieneHus. B3anMocBsI3b moHATHI 0€30MacHOCTH, HAJICKHOCTH, KUBYUE-
CTH U 3P(HEKTUBHOCTH CIOKHBIX cucTeM. OO0IIMe MOHATUS O MOTEHIUAIBLHO ONac-
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HBIX ONEpalusiX U MOJACUCTEMAX AEATEIbHOCTHU. 3alllullaeMble 0ObEKThI. XapaKTe-
pUCTHKA BO3JEUCTBUN HETATUBHBIX ()aKTOPOB Ha YEJIOBEKAa U Cpely OOMTaHus
(TepMuueckoe, Oapudyeckoe, TOKCHYECKOE, paJlalliOHHOE U MEXaHMYECKOE BO3-
nevctBusd). KoHuenuuss BO3HUKHOBEHHS IPOMCIIECTBUS. OHEPrO3HTPONUNHASA
KOHUenus onacHocted. IIpuHnunel 1 MeToasl obecriedeHusi 0€30MacHOCTH T10-
TEHLUHUAJIBHO OIACHBIX OOBEKTOB. Llelb M1 OCHOBHBIE 33aJjaud CHUCTEM OOECIECYEHHS
0€30IMacHOCTH B TeXHOChepe.

[TokazaTenu HaJEKHOCTU U O€30MACHOCTH HEPE3EPBUPOBAHHOW CUCTEMBI U
CTPYKTYPHO-CJIOKHBIX CHUCTEM C pa3IMYHbIMHU BUAAMU pe3epBupoBaHus. IIpobiie-
MBI aHaJIM3a HAaJEKHOCTU U OE€30MaCHOCTU CJIIOKHBIX cHCTeM. B3anMocCBs3b moka-
3aresie HaJeKHOCTH U Oe3omacHoCTH 3emeHTa. [lokazarenu HagexxHOCTH U O€3-
OIMACHOCTH CJIOKHBIX cUcTeM. Mozenb (GopMUpOBAHMS MPEANOCHUIKNA K TPOUCIIIE-
CTBUIO IpPU JIMHEHHOM M HEJIMHEWHOM H3MEHEHUU NapaMeTpoB O€30IacHOCTH.
Pacuer mokaszarteneil mapameTpuuecKod O€30MacHOCTH MPH MOCTOSHHOM M CHY-
YaifHOM XapakTepe rpaHull 00JacTH AOMYCTUMBIX 3HadyeHUH. OnTUMHU3aus MoKa-
3aTesiel 0e30MacHOCTH MPHU MPOCKTUPOBAHUU CUCTEM. Pojb denmoBeueckoro Qak-
TOpa B TEXHOT€HHOH Oe30macHOCTU. be30macHOCTh CIIOXKHBIX CHCTEM «UYEJIOBEK-
MalmmHa-cpena». OCHOBHBIE MOHATUA U onpeAeneHus. [loka3aTenn kauecTa noj-

I'OTOBKH IICPCOHAJIA K BBIIIOJJHCHUIO IIOTCHIUAJIBHO OITACHBIX onepauuﬁ.

Paznen 2. CucTteMHBI aHAJIN3 U MOJAEJTHPOBAHUE ONACHBIX MPOLECCOB
B TexHocepe

CyIIHOCTh CUCTEMHOTO MOAX0/a K UCCIEIOBAaHUIO 0€30MaCHOCTU CIIOKHBIX
CUCTEM. XapaKTEPUCTUKA ATAIIOB CUCTEMHOIO aHAJIN3a OIMACHBIX MpoueccoB. Oco-
O6eHHocTH (opMaU3alMU U MOJCIHPOBAHUS OMACHBIX MpoiieccoB. OO0O0IIeHHAS
MaTeMaTU4yecKasi MoJiellb 0€30MaCHOCTH (DYHKIIMOHUPOBAHUS JIIEMEHTOB CUCTEMBI.

Meroabl aHalv3a ONACHOCTH CHUCTEM: METOJ mepedopa TMIOoTe3; METObI
aHajau3a, OCHOBAHHBIC HA NPUMEHEHUN OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEW;
baitecoBckue MeTOpl OLIEHUBAHUS TOTEHIIMATIBHO OMACHBIX CHCTEM.

['padoananuTudeckre MOJEIHM MPOLECCOB BO3SHUKHOBEHUS MPOHCIIECTBUIN
(cuenapueB omacHoro coctosinug). [IpaBuna nmocTpoeHus aepeBa NpOUCHIECTBUS U
nepeBa coObITHil. CTPYKTYpHBIE CXEMbl U CTPYKTYypHbIE (DYHKLIHU 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 Pa3INYHbIMH BU-
namu pesepBupoBaHus. OlneHka O€30MacHOCTH CIIOXKHBIX CUCTEM C IPOM3BOJIBHOM
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CETEBOU CTPYKTYPOM.

dopmanuzanus GYHKIIMH OMACHOCTU CIOXKHBIX cucTeM. DyHKIMK OmacHo-
CTH CJIOXKHBIX CHUCTEM C MapajuieIbHO-TIOCIEA0BATEILHON CTPYKTYPHOU CXEMOM.
DYHKIMU OMACHOCTH CJIOYKHBIX CHUCTEM C IMOCJIEA0BATEIbHO-APAIIIEIBHON U Ce-
TEBOU CTPYKTYpHOU cXeMOM. JIOTHKO-BEepOSTHOCTHBIE METOJIbI MCCIEAOBaHMS Oe3-
OMACHOCTHU CJHOXKHBIX cucTeM. OCHOBBI JIOTHKO-BEPOATHOCTHOTO McuHcieHus. Oc-
HOBHBIE JIOTHYECKUE ONEpALMK U TIpaBuia anreopsl Joruku. OCHOBHBIE OIpeeie-
HUSI, 3aKOHBI U TEOPEMBI anredpsl JIOTUkU. DOpMbI JTornuecknx (QyHKIUN U Tpa-
BUJIA UX MpeoOpa3oBaHusi. BeposSsTHOCTHBIN aHAIN3 OMACHOCTH CIIOKHBIX CHUCTEM.
[IpeoOpa3zoBanust pyHKIUI anreOpbl JIOTUKUA B BEPOSITHOCTHBIE (PYHKIIMK OMACHO-
CTH CJIOKHBIX CUCTEM METOJAMU: Pa3pe3aHusl; OPTOTOHAIN3ALNN; PEKYPPEHTHBIM;
HapalluBaHUs MyTeH; CXEMHO-JTOTHYECKUM.

OCHOBBI TEXHOJIOTMM MMHUTAalMOHHOTO MOJENMPOBaHUA. MaTemaTudecKui
anmnapar MMUTAMOHHOTO MOJEIupoBaHUs. MojaenupoBaHue ClIy4alHbIX (PaKTo-
poB. MeToapl uaeHTUUKALMK U TpeoOpa30BaHUsl CTaTUCTHUECKON HH(OpMaLUH.
OOpaboTKa 1 aHaNU3 Pe3yJbTaTOB MOAECIUPOBAHUS ONACHBIX MTPOLIECCOB.

MonenpoBanue 0€30MacHOCTH 3IPraTUUeCKUX CHCTEM. MoJenupoBaHue
HAJIe)KHOCTU M 0€30MaCHOCTH MEePCOHANA KaK 3BEHA CIOKHON CHCTEMBI «YEIOBEK-
MalIMHa-cpena». MaremaTHueckre MoJesin 0e30MacHOCTH 3PraTUYECKUX CHCTEM.
[TokazaTenu 6€30MaCHOCTU PPraTUYECKUX CHUCTEM C YYETOM BPEMEHHBIX OTPaHU-
YEHUW Ha JIOKAJIM3AIIUI0 OTIACHBIX CUTyarui. MojaenupoBaHue MPOIECCOB 00yUe-
HUS U TOJAJEp>KaHHs YPOBHSI NMOJATOTOBKHM IMEPCOHANIA C yYETOM TpeOOBaHUl Oe3-
OMMAaCHOCTU. MareMaTnyeckoe MOJEIMPOBAHHE MPOLECCOB OCBOEHUS M YTPaThl
po(ecCHOHANIBHBIX 3HAHUI MepcoHaioM. Mojenu u MeTo/Ibl MOATOTOBKU NEPCO-
Haja ¢ ydyeroM TpeOoBaHHI Oe3omacHOCTH. Mopaenu moajaepKaHus TpeOyemMoro
YPOBHSI YMEHHI M HABBIKOB O€30IMaCHOTO BBITOJHEHHS] MOTEHIMAIBHO OMACHBIX
olrnepauuii MEPCOHAIIOM B IIPOLIECCE TPOU3BOACTBEHHOM 1E€ATEIBHOCTH.

CucteMHbIN aHAJIU3 U MOACIIUPOBAHUE MTPOLIECCOB MPUUMHEHUS ylepOa npu
TEXHOT€HHBIX IporcmecTBUAX. OCHOBHBIE PUHIIMIIBI CUCTEMHOIO aHAIU3a U MO-
JEUPOBAHUS TPOLIECCOB NMPUUMHEHUS ylIiepOa MpU TEXHOTEHHBIX MPOUCHIECTBU-
sx. KonuentyanbHas Mojaens mpoiiecca NMpuyuHEeHHs yuiepba. MopenupoBaHue
MPOLIECCOB HECAHKIIMOHUPOBAHHOTO BBICBOOOXACHUS M MCTEUEHUS SHEPTUU U Be-
niecTBa. MojelIMpoBaHUE MPOLIECCOB HEYNPABIIIEMOIO PACIPOCTPAHEHHUSI, TPAHC-
dbopmanuu ¥ pa3pymIUTENIbHOTO BO3IEHCTBHS IOTOKOB YHEPTUU U BEILIECTBA.

Paszjnen 3. YnpagBiienne pucKkaMu NP IKCIUTyaTAMH MOTEHIIHAIbHO
ONMACHBIX cHcTeM (00bEKTOB)



OcHOBBI TEOPUHU U METOBI aHaNM3a prucka. KoHuenmus pucka B 3aja4ax cu-
CTEMHOI'0 aHajiM3a 0€30MacHOCTH CJIOXKHBIX cUcTeM. HeompeneneHHOCTh U PHCK.
VYrpasnenue u puck. CoCTaBISIIONME U UCTOYHUKU PUCKA B yNpaBlieHUU. Puck-
OPUEHTUPOBAHHBIE TPOTrPAMMbl KOHTPOJIBHO-TTPOPUIAKTHUECKUX MEPOTIPUSITUIN 110
NpEeayNnpexXICHUIO porcIecTBUA. MeToibl aHainu3a U MPOrHO3a PUCKA MPHU IKC-
IUTyaTallK CIOKHBIX cUCTeM. YmpasieHue puckamu. [IpoGiema BeiOopa pemieHus
B YCJIOBHSIX HEOINPEACICHHOCTU. XapaKTepUCTUKA 3a7ad TMPUHSITHUS PEIICHUU.
[IpyHUMOBI U KPUTEPUU TIPUHATHS PEIICHUN 00 YNpaBJICHUU PUCKAMU. YIIpaBlie-
HUE PUCKOM TPHU MPOECKTHUPOBAHUU, UCTIBITAHUAX, MOHUTOPUHIE U HKCILTyaTallUH
MNOTEHIIMAIBHO ONACHBIX 00BEKTOB. METO/bl U TEXHOJOTHH MPUHATHS YIIPABIICH-
YECKHX PELICHUM B YCJIOBUSIX HEONMPEAECICHHOCTU. TEXHONOTUS MPUHITUS YIIPaB-
JICHYECKUX PEIICHUI B YCIOBUAX CTOXAaCTUYECKOTO U MOBEACHYECKOTO PHUCKOB.
MeTonbl ¥ TEXHOJIOTUU TPUHSITHUS PEIICHUI B YCIOBUSX «IIPUPOJIHONY HEONpeie-
JE€HHOCTH. TeXHOJIOrnu BbIpaOOTKU YIPABICHUYECKUX PEIIEHUN C YU4ETOM CHCTEMBI
MPEANOYTEHUN JINIA, TPUHUMAIOIIETO PELICHUE.

CratucTUYECKHiI KOHTPOJIb O€30MACHOCTU CIIOKHBIX CHCTEM U TEXHOJIOTHU-
YECKUX SKCIUTyaTallMOHHBIX MporieccoB. CTaTUCTHUECKUE METOJbl MACHTH(UKA-
uuu onacHocted. CTaTUCTUYECKUE METOJbI OLICHKM MOKa3aTessl 4acTOThl IMPOHUC-
miectBust. CTaTUCTUUYECKOE OIICHMBAaHHUE MOKa3aTesnei 0€30MacCHOCTH CIIOKHBIX CH-
cteM. CTaTUCTUYECKOE MOJIETUPOBAHME IMpoOIecca AETPalallii BBIXOJIHBIX IMapa-
METpOB 0€30MacHOCTH. MeToAbl CTaTUCTUYECKUX PELICHUH NIl OJTHOTO JAMarHo-
cTU4eckoro napamerpa. CTaTucTuyeckue pelieHrus Ipy HATUYUKU 30HbI HEONpeEe-
neHHocTU. CTaTUCTUYECKUM KOHTPOJb (OLEHWBAHUE) MapaMETPOB MOTEHIHUAIBHO
OMacHbIX omnepauui. [IpUHIMIBI CTATUCTUYECKOTO OLEHMWBAHMS MapaMeTpOB IO-
TEHIIMAIBHO OMACHBIX onepanuid. CTaTUCTUYECKOE OLICHMBAHWE WU3MEHEHUS MOKa-
3arenieil 0€30MaCHOCTH CIOXKHBIX cUcTeM. CTaTUCTUYECKH KOHTPOJIb d(PPeKTrB-
HOCTH MeporpusTuii obecrneuenus Oe3omacHocTU. OreHka 0€30MacHOCTH CIIOXK-
HBIX CHUCTEM METOJIaMH CTAaTUCTUYECKOrO MOJEIMpOBaHUs. MeToj cTraThuCTHue-
CKOM OIICHKM YCJIOBHOW BEpPOSITHOCTH (hOPMHUPOBAHUS KAHAJIOB IMPOMCIICCTBUS.
MeTon cTaTUCTUYECKOTO OLIEHUBAHUS BEPOSTHOCTH OMACHBIX COCTOSTHUM CIIOKHBIX
cucteM. OnTuUMuU3anusg MPOrPAMMBI  CTPYKTYPHO-UEPAPXUUECKOTO0 KOHTPOJIS
HAJIeKHOCTU U O€30MaCHOCTH CJIOKHBIX CHCTEM.

[Iporno3upoBanue M OILIEHKA TMOCHEACTBUMN (yiiepda) MpPOUCIIECTBUMA, CBS-
3aHHBIX CO B3pbIBaMu BemiecTB. OO0mIas XxapakTepucTUKa B3pbIBOB. JleTrepMuHupo-
BAHHBI M BEPOSITHOCTHBIM METO/Bl MPOTHO3UPOBAHUS MOCIEACTBUN B3PHIBOB.
MonenvupoBaHue MOCIEACTBUI B3PHIBOB TEXHOJOTUYECKUX OOBEKTOB C KOHJIEHCH-
POBaHHBIMH BEILIECTBAMH U MEPETPETHIMU JKUIKOCTAMH. MoieTupoBaHue Mmociea-
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CTBUN B3PBIBOB TEXHOJIOTMYECKUX OOBEKTOB C Mapora3oBO3IYIIHBIMU CMECSIMH U
CKaThIMU HETOPIOYMMU Ta3aMH.

[Iporno3upoBanue M OlIEHKa MOcHeACTBUM (yuiepOa) MpOUCIIeCTBUM, CBS-
3aHHBIX ¢ noxapamu. OO0mas xapakTepucTHKa MporeccoB ropenus. IIporuosupo-
BaHME M OIICHKA MOCJEeACTBUIN IMpouciiecTBUi (yuiep0Oa), CBsI3aHHBIX C TOPEHUEM
MPOJIUTHIX TOPIOYUX BEIIECTB U MApOBO3AYyIIHOrO obOsaka. [IpornosupoBanue u
OLICHKA MOCJIEICTBUN MpouciiecTBuil (yuiep0Oa), CBI3aHHBIX C MOXKapamu Ha Mpo-
MBIIIJIEHHBIX 00BEKTAX U B HACEJICHHBIX MTyHKTAaX.

[Iporno3upoBanue M OlieHKa MOcHeACTBUN (yuiepOa) MpOUCIIeCTBUM, CBS-
3aHHBIX C BHIOPOCOM TOKCHUYECKHUX (OMACHBIX XMMUYECKHX) U PAJIMOAKTUBHBIX Be-
niectB. [IporHo3upoBaHre U OLEHKA MOCIEICTBUN MPOMCIIECTBUM, CBSI3AHHBIX C
BBIOpOCOM XUMHUYECKH omnacHbIx BemiecTB. Metoanka TOKCH. TIporno3upoBanue
U OLICHKA IOCJHEACTBUM MPOUCHIECTBUM, CBSI3aHHBIX C 3apa)KEHUEM CHIIbHOJIECH-
CTBYIOIIIMMHU SIIOBUTHIMU BelecTBaMu. [IporHo3upoBanue u OleHKa MOoCIeICTBUI
MIPOUCIIIECTBUM, CBSI3aHHBIX C BHIOPOCOM PaIMOAKTUBHBIX BEIIECTB.

Paznen 4. OnTuMu3anus MPOMecCOB IKCIJIYATANMH CJIOKHBIX CUCTEM
¢ yueToM TpeOOBaHUii 0€30MACHOCTH

MopenvpoBanue 0€30MaCHOCTH CJIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKHX
ciy4ailHeIX mpoueccoB. OCOOEHHOCTH MOCTAaHOBKH, (hopMalld3alMiid U PEIICHHS
3a/lay OMTHUMH3ALUUA C YYETOM TpeOOBaHUMN OE30MacHOCTH CIIOXKHBIX cucteM. Oc-
HOBHBIC MOHSITHUSI U ONpeETIeHNUs MAapKOBCKUX MpoIeccoB. YpaBHeHus: Koamoro-
poBa. IIpenenbHbIe BEPOSTHOCTH COCTOSIHUNA. ONTUMHU3ALNS MAPKOBCKUX MOJIEJICH
0€30MacHOCTH CIOXKHBIX cucTeM. OnTumuzanus Tmokazarenedl 0e30MacHOCTH
CJIOKHBIX CUCTEM C MCIIOJb30BAaHUEM allapara nojlyMapKoBCKUX IporeccoB. Jlo-
rUYecKre Mojieu 0e30macHoro (DyHKIMOHUPOBaHUSI CUCTEMBbI. Dopmanuzaius
nporiecca (GyHKIIMOHUPOBAHUS CJIOKHOM CHCTEMBI C HUCIIOJIb30BaHUEM armrmapara
MOJIYMAapKOBCKHUX MPOIIECCOB.

Ontumuzanus moxkasaresiel 0e30MacHOCTH CIIOKHBIX CHUCTEM C TOMOIIBIO
nporpaMMHbIX komiutekcoB Excel, Mathcad, MatLab, GPSS. Moaenuposanue
0€30MacHOCTH IKCILTYaTallMOHHBIX MPOLIECCOB HA OCHOBE TEOPUH MAaCcCOBOIO 00-
ciyxuBanus. [locTaHOBKY 3a/1a4, MPUBOASIINE K MOJIEIISIM TEOPHUU MacCOBOTO 00-
cinyxkuBanus. Knaccudukanus cucteM MaccoBoro oociyxuBanusi. CUCTEMBI Mac-
COBOT'0 OOCITY>)KHBaHUSI C OTKa3aMU U OKUJIaHUEM (O4Yepeniblo). 3aMKHYThIE CHUCTE-
MBI MaccoBoro obciykuBanus. [IpuMepsl pemeHus 3aaad odecrieueHus: 6e3zomnac-

HOCTH CJIOKHBIX CHUCTCM C HCIOJb30BAHUCM MATCMATUYCCKOI'O alliapara TCOpHuur
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MacCOBOI0 0OCTY)KHBaHHUs U IPOrpaMMHBIX KomiuiekcoB Excel, Mathcad, MatL ab,
GPSS.

OntuMu3aiys mapamMeTpoB MporpamMm odecriedueHus: 0€30MacCHOCTH KCILTY-
atauuu (ITOBD) cloXkHBIX cUCTEM METOJaMHU AMHAMUYECKOTO MPOrpamMMHUpOBa-
Hus. [locTaHoBKa 3a7aydl TUHAMHYECKOTO MpOorpaMMHUpoBaHus. [IpuHIUI onTH-
MaJIbHOCTH. PeKyppeHTHOE COOTHOIIEHHE METO/Ia JUHAMHUYECKOTO MPOrPaMMHpPO-
Bauus. [Ipumeps! perrenus 3agad ontuMusanuu [1OBD croxHBIX cUcTeM MeTo/a-
MH JTUHAMHAYECKOTO MporpaMMupoBaHus. ONTHMHU3AIMS TapaMeTPOB 0E30MacHo-
CTH TEXHOJIOTHUECKUX IKCIUTyaTallMoHHBIX mporeccoB (TOII) Ha oCHOBe ceTeBbIX
METOIOB IJITAHMPOBAHUS U yIpaBieHus. MaTeMaTHUeCKOe MOCIUPOBaHHE ITOTEH-
IIMAJILHO OMNACHBIX oreparuii. MaTeMaTHUeCKue MOJIEIM TEXHOJOTHYECKUX JKC-
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
MOJICJINPOBAHUEY U peaU3alMsl KOMIIETEHTHOTO MOIX0/1a B U3JI0)KEHUH U BOCIIPH-
ATUM MaTepuaja IpeaycMaTpUBAET MCIIOJIb30BAHUE CIEAYIOIIMX aKTHUBHBIX U WH-
TE€pPaKTUBHBIX ()OPM MPOBEIECHUS TPYINIOBBIX, UHAUBUAYAJIbHBIX, ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHH:

— UCIOJIb30BAaHNE MHTEPAKTUBHBIX ()OPM MPHU MPOBEACHUM 3aHATUN (CEMUHAPBI
Y JEKUHUN B THATIOTOBOM PEXHUME, TUCKYCCHH, IIPOCMOTP BHJIEO MaTE€pHANIOB, CH-
TyallMOHHBIA aHAJIN3 U MOJIEIMPOBAHHUE OMACHBIX MPOLECCOB U 1Ip.);

— pa3paboTkKa MaTeMaTUYECKUX MOJIEIEH U pelIeHre MPaKTUYECKUX 3a/1ad Oll-
TAMU3AIUU TPOTpaMM (MEPOTIPUSATHI) O0OECTIEeYeHHS IKCIUTYyaTallMOHHOUW (dKOJI0-
IrMYecKoif) 0€30MacCHOCTH MOTEHIMAIBHO OMACHBIX 00OBEKTOB C MPUMEHEHHEM CO-
BpPEMEHHBIX MH(POPMAIMOHHBIX TexHoJorui (makeroB Excel, Mathcad, MatLab,
GPSS);

— 00CYXJIeHUE U 3allIMTa BBIMOJHEHHBIX CAMOCTOSITENBHBIX PabOT MO JUCIU-
TUTMHE;

— MPOBEICHHUE TEKYIIETO KOHTPOJIS.
6. OueHouyHbIE CpeACTBA M TEeKYIIero KOHTPOJIsI yCIeBaeMOCTH, MPoO-

MEKYTOYHOH AaTTeCTAMM IO HMTOraM OCBOEHUSl TUCHHUIUIMHBI W Yy4eOHO-
MeToInYecKoe odecneyeHue CaMoCTOSATeIbHOI padoThI CTYI€HTOB

12



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

6.1. ®oHja O1LIEHOYHBIX CPEICTB ISl IPOBEAeHNS MPOMEKYTOUYHOM aTTeCTAlMHU
00y4aromuxcs no JMCHUIJINHE (MOIYJII0)

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

KOMIIETEHIIU U
Koa xomme- B pe3yabTare ocBoeHUs1 00pa30BaTeJbHONH MPOrpaMMbl 00yUalo Ui cst
TEHIINU IOJIKEH 00J1a1aTh
YK-1 CnocoOHOCTh OCYIIECTBIISATh KPUTUUECKUM aHATIN3 MPOOIEMHBIX

CUTYyaIlui Ha OCHOBE CHCTEMHOTO I10IX0/1a, BBIpadaThIBAaTh CTpa-
TETHUIO JENUCTBUH

[MK-1 CrocoObHOCTh 00EeCreYnTh CHUKEHHE YPOBHEH MpoQecCHoHaIb-
HBIX PUCKOB C YYETOM YCJIOBHUH TpyAa

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

6.1.2. Onucanue noka3zarejel 1 KPpUTepPUeB OLIEHNBAHUS KOMIIeTEHIMH,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCHUILIMHBI (MO1YJIS1), ONMCAHUE KA
OLlCHMBAHUA

[TokazaTenem OreHUBaHMS KOMIETSHIIMN HA Pa3IUYHBIX dTanax ux (Hopmu-
pPOBaHMUS SBJISETCS TOCTHKEHHUE O0YUYarOIIUMUCS TIAHUPYEMBIX Pe3yJbTaToB 00Y-
YEHUS MO0 JUCHUILUIMHE (MOJYJIIO).

YK-1. CriocoOHOCTh OCYIIECTBISATh KPUTUUECKUN aHATTN3 TPOOJIEMHBIX CUTYyaIuil
Ha OCHOBE CHCTEMHOTO MMOJX0/a, BRIpadaThIBaTh CTPATETHIO JEHCTBUN

Kpurepun onennBanns
Iloxa3aTesn

2 3 4 5
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3HATh:
OCHOBBI KPHUTH-
YEeCKOro aHalH-
3a TPOOIEMHBIX
CUTYyaLHi Ha
OCHOBE CHCTEM-
HOTO0 TOJXO0Aa,
BBIpaOAaTHIBATH
CTpaTEeruto0 JIeu-
CTBUI

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

OOyuaromuiics se-
MOHCTPHUPYET HEMOJI-
HOE COOTBETCTBHE
CIEAYIOLINX 3HAHUM:
OCHO8bL KpUMUYECKO-
20 aHanu3a Mpo-
OJICMHBIX CUTYyaIlHi
Ha OCHOBE CHCTEMHO-
ro MoJX0J1a, Bepada-
THIBaTh CTPATETHUIO
JeUCTBUI
Honyckarorcs 3Hauu-
TEIbHBIE OIIINOKH,
MPOSIBIISIETCST  HEMO-
CTATOYHOCTHh 3HAHMWH,
10 pAny MokasaTenei,
0o0yJaronuiics MCIbI-
THIBACT  3HAYUTEIb-
HBIE 3aTPYJHEHHS MTPH
ONEpUPOBAaHUM  3Ha-
HUSIMU TIpH UX TIepe-
HOCE Ha HOBBIC CHUTY-
aIum.

OOyuaromuiics me-
MOHCTPHPYET Ya-
CTUYHOE COOTBET-
CTBUE 3HAHUHN: OCHO-
8bl KPUMUYECK020
aHanu3a npodnem-
HBIX CUTYyallWid Ha
OCHOBE CHCTEMHOTI'O
MOJIX0/1a, BEIpa0aThI-
BaTh CTPATETHUIO JCH-
CTBUM, HO TOIIyCKa-
FOTCSI HE3HAUNTEIIb-
HEIE OIIHOKH, HETOU-
HOCTH, 3aTpyIHEHUS
TP aHATATUIECKIX
oTepaIusX.

OOyuaromuiics  fe-
MOHCTPHUPYET MOIHOE
COOTBETCTBHE  Clic-
B1R% 0111704 3HaHUI:
OCHOBbI KPUMUYECKO-
20  aHanM3a  Tpo-
OJIEMHBIX ~ CHUTYyaIlHid
HA OCHOBE CHUCTEMHO-
ro Mojxojaa, BeIpada-
THIBaTh  CTPATETHIO
IEHCTBHUI, CBOOOIHO
omepupyer mnpuodpe-
TEHHBIMU 3HAHUSIMH,

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

OOyuaromuiicst He
YMEET WU B HEJO-
CTaTOYHOM CTEICHU
o0amaeT ymeHHEeM
OCYIIECTBIATH KPH-
TUYECKUN aHAIN3
MPOOJIEMHBIX CUTYa-
LU Ha OCHOBE CHU-
CTEMHOI0 I10X0/1a,

OO0yyaromuiics ie-
MOHCTPHUPYET HenoJ-
HOE COOTBETCTBHE
YMEHHI OCYIIEeCTB-
JIATh KPUTUYECKUI
aHaJIN3 MPOOIIEMHBIX
CUTYaIiii Ha OCHOBE
CHUCTEMHOTO TI0JIX0-
J1a, BBIpa0aThIBaTh

OO0yyvaromuiics ie-
MOHCTPHUpPYET 4a-
CTHYHOE COOTBET-
CTBHE YMEHHIA OCY-
IIECTBJIATE KPUTUYC-
CKUH aHau3 Opo-
OJIEMHBIX CHTYaIUI
Ha OCHOBE CHCTEMHO-
o T0JIX0/1a, Bhipada-

OO0yyvaromuiics
JIEMOHCTPUPYET MOJI-
HOE COOTBETCTBHE
YMEHUH OCYIIECTB-
JISATh KPUTUYECKUI
aHaJIn3 MPOOIEeMHBIX
CUTyallMil Ha OCHOBE
CHUCTEMHOTO MOJXO0-
Jla, BBIpa0aThIBATh

TEruIo AeH- BbIpabaThIBaTh CTpa- | CTPATETHIO JCHCTBU. | THIBATh CTPATETHIO CTpPaTETHIO JeHCTBUM
CTBUI TErUI0 1eHCTBUI JonyckaroTcs 3Haun- | IEHCTBUM. YMEHUS CB00Oos1HO omepupyeT
TEeJbHBIC OIIHOKH, OCBOEHBI, HO JIOITyC- | MIPHOOPETEHHBIMU
MIPOSIBIISIETCS HE0- KaroTcs He3HAYH- YMEHUSIMH, TIPUMeE-
CTaTOYHOCTh YMEHUH, | TeIbHbIE OIUOKH, HSIET UX B CHUTYyalUsIX
o psiy MoKa3are- HETOYHOCTH, 3aTPYy/- | MOBBIIIEHHOMN CIIOX-
nieH, 00yJaroIIHACs HEHUS IIPU aHAJIUTU- | HOCTH.
WCTIBITHIBACT 3HAUM- | YECKUX ONEpaLusiX,
TEeJbHBIE 3aTPyIHE- MepeHoce YMEHUH Ha
HUS TIpY OTIEPHPOBA- | HOBBIE, HECTAHAAPT-
HUM YMEHUSIMU TIPU HBIE CUTYaLIH.
UX NIEpEeHOCe Ha HO-
BbI€ CUTYalllH.
BJIANETD: OOyuaromuiics He OO0yyJaromuiics Bia- OO0yyaromuiics 4a- OO0yuaromuiics B
KPUTHYECKUM BIIQ/IEET WIIM B HEJIO- | JIEET KPUTHIECKUM CTUYHO BJIQJICET KPU- | TIOJTHOM OOBbeMe BIIa-

aHaJIM30M TIPO-
OJIEMHBIX CHUTY-
aryii Ha OCHOBE
CHCTEMHOT'O MO~
XO/1a Uil BhIpa-
00TKH cTpa-

CTaTOYHOM CTEIICHU
BIIAJICET KPUTUIESCKUM
aHAJIM30M IIPO-
OJICMHBIX CUTY-aIlHiA
Ha OCHOBE CUCTEMHO-
ro IMoaxoja ISl BbI-

aHaJIM30M Tpo-
OJIEMHBIX CUTY-alui
Ha OCHOBE CHCTEMHO-
T'0 IOA-X0/a AJIs
BBIpa-00TKH cTpa-
TEruu JIeHCTBUS B

TUYECKUM aHAIN30M
po-0JIEMHBIX CUTY-
anui Ha OCHOBE CH-
CTEMHOI'0 IOJ-X0/a
IUIA BBIPa-00TKH
CTpa-TeTUH JIeH-

JieeT KPUTHIECKUM
aHaJIM30M TpO-
OJIEMHBIX CHTY-alluit
Ha OCHOBE CHCTEMHO-
r'o MOA-X0Aa A
BBIpa-00TKH CTpa-
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TETUU IEUCTBUS

pa-060TKH cTpa-Teruu
JIEUCTBUA

HEIIOJIHOM 00BbEME,
JIOITyCKAIOTCS 3HAYU-
TEIbHBIC OIITHOKH,
MIPOSIBIISICTCS HEIO-
CTaTOYHOCTH BIIaJIC-
HUSI HaBBIKAMH I10
PSAAY OCHOBHBIX I10-
kazareneil. O0y4aro-
IIUICS UCTIBITHIBACT
3HAYNUTEIbHBIC 3a-
TPYAHEHHS TP TIPH-
MEHCHHH HABBIKOB B
HOBBIX CHUTYaIIUsX.

CTBHSL.

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

TETrUU JIEUCTBUS ,
CBOOOTHO TIPUMECHSIET
MOJTyYEHHBIC HABBIKH
B CUTYaIUsIX MTOBBI-
IMIEHHOM CIIOKHOCTH.

[1K-1 Crioco6HOCTh 00€CTIeUnTh CHUKEHUE YPOBHEN MPO(EeCCUOHANIBHBIX PUCKOB C yde-
TOM YCJIOBUH TpyAa

3HATh: OO6yuatomuiics ne- Obyuaromuiics ne- Obyuaromuiics ne- OOyvaromuiicss  fe-
METOJMYECKHE | MOHCTPHPYET MOJHOE | MOHCTPHPYET HEToJ- | MOHCTPHPYET Ya- MOHCTPHPYET TOJHOE
0COOCHHOCTH M | OTCYTCTBHE WJIK HE- | HOE COOTBETCTBHE CTHYHOE COOTBET- COOTBETCTBHE  Clle-
XapaKTEPUCTUKU | JOCTATOYHOE COOT- CIEAYIOLIUX 3HAHUHN: | CTBUE 3HAHUU: OCO- b1R% 0111704 3HaHUIL:
ATANoB CUCTEM- | BETCTBHE CIEAYIOMHNX | OCOOCHHOCTEH 1 Xa- OeHHOCTe! 1 Xapak- | OCOOEHHOCTeW W Xa-
HOT'O aHaJIM3a U | 3HAHWH: 0COOEHHO- PaAKTEPUCTUKH 3TAMOB | TEPUCTHKH ITAIOB PaKTepUCTUKU  dTa-
CHHTE3a CIIOXK- | CTeH W XapaKTepH- CHUCTEMHOTO aHAIKM3a | CUCTEMHOTO aHalu3a | OB CUCTEMHOTO aHa-
HBIX CHCTEM CTHKH 3TaIlOB CH- Y CHHTE3a CIIOKHBIX U CHHTE3a CIIOKHBIX | JIM3a M CHHTE3a
(mporteccon), CTEMHOTO aHaJIM3a U | cUCTeM (IIPOLIECCOB), | CHUCTEM (MPOIECCOB), | CIOKHBIX CHUCTEM
MIPOLIEAYPHI BBI- | CHHTE3a CIOMKHBIX MPOIEYPHI BEIPAOOT- | MPOIETYPHI BBIpa- (porieccoB) JUTS
pabOTKH yIpaB- | CHCTEM (IIPOLIECCOB), | KM YNPABICHYECKUX OOTKHM ynpaBiieHYe- CHIDKEHHsS  Tpodec-
JICHYECKHX pe- | TpOIeayphl BRIPAOOT- | peIeHuit. A1t CHU- CKHUX pEIIeHUH s CHHAQJIBHBIX  PHUCKOB,
IEHUN 115 KU YIIPaBJIEHYECKUX JKeHus npodeccu- CHWKEHUS Tipodec- MPOLE Y PBI BBIpa-
CHIDKEHHS IIPO- | peIICHUI JUId CHU- HaJIbHBIX PHCKOB CHHAJIBHBIX PHCKOB 0OTKHM  ympaBJeHYe-
(ecCUHANBHBIX | KEHHMS MPOoQeccH- JlomyckaroTcst 3Hauu- | , HO JOIYCKalOTCS CKHX pPELICHUH.
PUCKOB HAJIbHBIX PUCKOB TCJIBbHBIC OIHI/I6KI/I, HE3HAYNUTCIIbHbBIC

IMPOABJIACTCA HENO- OHII/I6KI/I, HETOYHO-

CTaTOYHOCTH 3HAHMH, | CTH, 3aTPYIHEHHS

1o Py ToKa3are- MIPY aHAJTUTUIECKUX

e, 00yJaronuiics orepanusx.

UCIIBITHIBACT 3HAYH-

TENIbHBIE 3aTpYIHE-

HUSI TIPH OTIEPUPOBa-

HUHW 3HAaHUAMMU I1IPU

UX IepeHoce Ha HO-

BBIC CUTYyalUH.
yMeTh: OOyuaromuiics He OO0yyaromuiics e- OO0yyaromuiics se- OO0yuvaromuiics
OpraHu3oBaThb YMECT WM B HEA0CTA- | MOHCTPUPYET HEIIOJI- MOHCTPHUPYET Ha- JACMOHCTPUPYET I10JI-

MPOIIECCHI (TIpo-
HeAypbl) UCCIe-
JIOBaHUS CIIOXK-
HBIX CUCTEM U
MIPUHATHUS pe-
meHui o obec-
MICYCHHIO TEXHO-
TeHHOM 0e3-
OITACHOCTH JJIst

TOYHOM CTENEHHU 00-
JaaeT yMEHUEM Op-
TaHW30BaTh TIPOIIECCHI
(porteypsl) uccie-
JIOBAHMSI CIIOKHBIX
CUCTEM U TPUHSATHS
pereHuit o obecrre-
YESHUIO TCXHOTCHHOM
0e30IMacHOCTH s

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

CTHYHOE COOTBET-
CTBUE YMEHHH 110
OpraHM3aIyy Mpo-
11eccoB (TIPOIIEAYPHI)
WCCJICTIOBAHUS CIIOXK-
HBIX CHCTEM U IPH-
HSTUS pEIIeHUH 1o
00ecIevYeHn o TEXHO-
TeHHOU Oe30IacHO-

HOE COOTBETCTBHE
YMEHHIA TI0 OpTaHH-
3aIMH TIPOIECCOB
(mponemypsr) uccie-
JIOBAHUS CIOKHBIX
CUCTEM U NPUHSATHUSL
perieHuit mo obecrre-
YEHHUIO TEXHOTCHHOM
0e30MmacHOCTH ISt
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CHIDKEHHS TIPO-
(heccHMHATLHBIX
PpHUCKOB

CHIDKEHUS Tpodeccu-
HAJIbHBIX PHCKOB

XeHus mpodeccu-
HAJBHBIX PHCKOB.
Homyckarorcsd 3HaYu-
TeJIbHBIE OIINOKH,
MIPOSIBIISIETCS HEJ0-
CTaTOYHOCTb YMEHHUH,
10 POy MOKa3aTene,
00y4aronuiics UCITbI-
ThIBaeT 3HAYUTEIb-
HBIE 3aTPYIHEHUS TIPU
OTIEpPUPOBAHUH YMe-
HUSIMU TIPU UX TIepe-
HOCE Ha HOBBIE CUTY-
aIum.

CTHU JUIsl CHYKEHUS
podeCCHHATBHBIX
PHUCKOB. Y MEHUS
OCBOEHBI, HO JIOMyC-
KaloTCsl HE3HAYU-
TEeJbHBIC OLINOKH,
HETOYHOCTH, 3aTpy/I-
HEHUS [IPU aHAJIUTHU-
YEeCKUX ONeparusix,
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHAPT-
HbIE CUTYalHUU.

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

BJIA/IeTh:
METOAAaMH U
TEXHOJIOTHSIMU
MIPOBEAEHHUS
JKCIEPUMEHTA,
TeHEPUPOBAHUS
U OLICHKHM aJIb-
TCPHATUBHBIX
pelIeHuH, BBI0O-
pa 1 BHEOPEHUS
pe3yabTaTOB
pelieHui

OOyuaromuiics He
BIIa/IEET WK B HEJIO-
CTaTOYHOH CTeNEeHU
BJIa/1€€T OCHOBHBIMHU
METOJIaMHU 1 T€XHOJIO-
THSIMH TIPOBEICHUS
JKCIIepUMEHTA, FeHe-
PUPOBaHUS U OLICHKH
ANbTePHATHUBHEIX pe-
IIeHH, BEIOOpa U
BHEJJPEHUS pe3yibTa-
TOB PELICHUN

OO0yyaroIuiics Bia-
JieeT OCHOBHBIMHU Me-
TOJIAMH U TEXHOJIO-
T'UsAMU IIPOBCACHUA
IKCIIEPUMEHTA, TeHe-
PHPOBAHUS U OLICHKU
AJIBbTCPHATUBHBIX
petenuii, Beibopa u
BHEJIPCHUS Pe3ybTa-
TOB PELLECHUN B HE-
ITOJIHOM 00BEME, J10-
MYCKAKOTCS 3HAYH-
TEeJbHBIC ONIHOKH,
NPOSIBIISIETCS HEJ0-
CTaTOYHOCTb BJIajIe-
HUS HABBIKAMH 110
psily OCHOBHBIX TIO-
kazaresneit. O0y4aro-
IIMHACS UCTIBITHIBACT
3HAYHUTEIILHBIC 3a-
TPYHEHHUS TP IPHU-
MEHCHHHN HAaBBIKOB B
HOBBIX CHTYaIUsIX.

OO0yyaromuiics ya-
CTHYHO BJIAIEeT OC-
HOBHBIMH METOIAMU
M TEXHOJIOTHSIMU
MPOBEICHUSI dKCIIe-
pHMEHTA, TEHEPUPO-
BaHUSA U OICHKH aJlb-
TEPHATUBHBIX pelie-
HUH, BEIOOpA U BHEI-
PEHHUS pe3ybTaTOB
pELICHMUI.
OCHOBHBIC HABBIKH
OCBOCHBI, HO JIOMYC-
KaIoTCs HEe3HAYM-
TeIbHbIE OIIHOKH,
HETOYHOCTH, 3aTPY/I-
HEHHS TIPU aHATUTH-
YECKHUX OTeparusix,
nepeHoce yMEHuit Ha
HOBBIE, HECTaHIAPT-
HBIC CUTYAIUH.

OO0yyaromuiics B
MOJIHOM 00BbEME BJia-
JIEET OCHOBHBIMHU Me-
TOAAMHU U TEXHOJO-
T'usaMun HpOBeILeHI/IH
AKCIIEPUMEHTA, TeHE-
PHUpOBaHUS U OLICHKU
aJIbTepHaTI/IBHbIX
pelieHui, BeIoopa u
BHEJPEHUS pe3ybTa-
TOB pELLIEHUI, CBO-
00THO IPUMEHSIET
MOJTy4YeHHBIEC HABBIKH
B CI/ITyaHI/IHX IIOBBI-
IIEHHOM CJI0KHOCTH.

IIkanbl oHeHUBaHKUA Pe3yIbTATOB MPOMEKYTOYHOM ATTECTALMHU

N UX OIMHCaHHue

®opMa MPOMEKYTOYHOH aTTECTALMM: 3a4€eT.

[IpomexxyTouHast artectanusi oOydaronuxcst B popme 3au€ra MpoBOAUTCS

MO pe3yJbTaTaM BBITIOJHEHHS BCEX BUIOB yueOHOU paldOThI, MPETYCMOTPEHHBIX

y‘{C6HBIM IIJIaHOM I10 I[&HHOIZ JUCHUIITIMHE, ITPHU 3TOM YUYHUTBIBAIOTCA PE3YJIbTAThI

TCKYHWICTO KOHTPOJIA YCIICBACMOCTH B TCHCHHUC CEMCCTPA. OHeHKa CTCIICHU JOCTH-
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KEHMsI 00yYarolMMUCS IIAHUPYEMBIX PE3yJlbTaTOB OOyuYEHHUs O JUCLUILIMHE
(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 mpomMexyTouyHON arrecTaluu JOMYCKAalOTCS TOJIBKO CTYJIEHTBI, BBINOJ-
HUBIINE BCE BHUJIbI yueOHOU pabOThI, MPEayCMOTPEHHBIE paboueii MporpaMMoi 1o
JUCLUIUIMHE «YTIPaBJICHUE PHUCKAMM, CHCTEMHBIH aHAIW3 M MOJCIMPOBAHHE)

(mponuM MPOMEKYTOUHBINA KOHTPOJIb)

lkaaa
OLICHUBAHUSA

Onucanue

BeinmonHeHsl Bce BUABI Y4€OHOM pabOThI, MPEayCMOTPEHHBIC
y4eOHBIM MIaHOM. CTYJIEHT JIEMOHCTPUPYET COOTBETCTBHUE 3HA-
HUM, YMEHUM, HABBIKOB MPUBEJACHHBIM B TaOJIMIaX MOKa3aTeNeH,
omnepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbIKAMU,
MPUMEHAET UX B CUTYAIUAX MOBBIIIEHHOW CI0XHOCTH. [Ipn 3TOM
MOTYT OBITh JOIMYIIEHbl HE3HAYUTEIbHbIC OUIMOKH, HETOYHOCTH,
3aTPyAHEHUS TP AHATUTUYECKUX OINEPALMAX, IEPEHOCE 3HAHUM
Y YMEHUM Ha HOBBIE, HECTAHAAPTHHIE CUTYALUU.

3a4TeHo

He BbImosiHeH oauH uian 0oJiee BUIOB yueOHOU paboTHI, Mpeay-
CMOTPEHHBIX y4eOHBIM TIaHoOM. CTyACHT AEMOHCTPUPYET He-
MMOJTHOE COOTBETCTBUE 3HAHWM, YMEHHM, HABBIKOB MPUBEICHHBIM
B TaOJUIIaxX MOKa3aTeseH, JOMYCKalOTCsl 3HAUUTEIbHbIC OIIMOKH,
IPOSIBIISICTCS] OTCYTCTBUE 3HAHHMM, YMEHUN, HABBIKOB 110 PSAAY TO-
Ka3arejiel, CTYJSHT HWCHBITHIBACT 3HAYMUTEIIbHBIC 3aTPyIHCHUS
IIPU OTIEPUPOBAHHMM 3HAHUSIMHU U YMEHUSIMH TMPU UX MEPEHOCE Ha
HOBBIE CUTYaIlUH.

He 3aureno

dopma NpOMeKYTOYHOM aTTeCTAIMN: IK3AMEH.

[IpomexxyTouHas arTectanus o0ydarommxcs B GopMe 3K3aMEeHa MPOBOJIUTCS
M0 pe3yjibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOUM pabOThHI, MPEAyCMOTPEHHBIX
y4eOHBIM TIJIAHOM TIO TAHHOM JUCITUIUTMHE (MOJYJII0), IPH 3TOM YUUTHIBAIOTCS pe-
3yJBTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B TedueHHE cemecTpa. OreHka cre-
MIEHU JOCTIKEHHS 00YYArOIIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUS 1O JIHC-
UIUTMHE (MOIYJII0) TTPOBOJUTCS IMPENOaBaTesieM, BEAYIIUM 3aHATHS O JUCIIH-
miMHe (MOJYJIF0) METOAOM J3KCIIEpTHON OlEeHKHU. [Io uToram mpomexyTouyHOH at-
TeCTallMy MO JUCHUIUIMHE (MOJYJII0) BBICTABIISIETCS OIIEHKA «OTIMYHOY», «XOPO-
110», «YAOBJIETBOPUTEIBHO) WIIH «HEYJIOBIECTBOPUTEIIHLHOY.
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K HpOMG)KYTO‘IHOﬁ arTeCTalyu 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

OT1au4dHo

BrlinonHensl Bce BUABI yueOHOM paOOThI, MPEayCMOT-
peHHble y4yeOHBIM TUTaHOM. CTYIEHT JEMOHCTPHUPYET
COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB IPUBENICH-
HBIM B TaOJIWIIaX TOKa3aTeseH, onepupyeT Ipuoope-
TEHHBIMU 3HAHUSIMHU, YMEHHUSIMH, HABBIKAMH, TPUMEH -
€T MX B CHUTyalMsX NOBBIIICHHON CioxHOCTU. [lpm
ATOM MOTYT OBITh JIOMYIIEHbI HE3HAYUTEIbHbBIC OIINO-
KM, HETOYHOCTH, 3aTPYAHCHHUS MPU AHAUIUTUYECKUX
omnepanusx, IepPeHoCce 3HaHUN U YMEHUN Ha HOBBIE, HE-
CTaHJIAPTHBIE CUTYALINH.

Xopoo

BrinonHeHnsl Bce BUIbI yueOHOM padOThI, MPEayCMOT-
peHHble y4eOHbIM I1aHOM CTyIEHT IEMOHCTPHUPYET
COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB IPUBEICH-
HbIM B TaOJMIax MOKa3aTesieid, onepupyer mnpuodpe-
TEHHBIMU 3HAHUSMH, YMEHUSMU, HaBbIKaMu. [Ipu sTom
MOTYT OBITh JONYIIEHBI OIIMOKH, HETOUHOCTH, 3aTPy/I-
HEHUs IIPU aHAJTUTUYECKUX OIepalusx, IEpeHoce 3Ha-
HUM W yMEHUN Ha HOBBIE, HECTaHJAPTHBIE CUTYaLlUH,
VCITPaBJIEHHBIE IIPU IOBTOPHOM OTBETE.

Y 10BJIIETBOPUTEIIBHO

BrinonHeHnsl Bce BUIbI yueOHOM padOTHI, MPEayCMOT-
peHHbIe y4eOHBIM TuUTaHOM. CTYIIEHT JIEMOHCTPHUPYET
HETIOJIHOE€ COOTBETCTBUE 3HAHUW, YMEHHM, HABBIKOB
MPUBEJCHHBIM B TaOIUIIAX MOKa3aTeseH, TOMyCKalTCs
3HAUUTEIbHBIC OIUOKHU, MPOSIBIISIETCS OTCYTCTBUE 3HA-
HUW, YMEHUHN, HABBIKOB I10 Py NOKa3aTeIen, CTYIECHT
UCIIBITHIBAET 3HAYUTEIbHBIC 3aTPYJHECHUS] TIPU OMNEPHU-
POBAHUY 3HAHUAMHU M YMEHUSIMM MPU UX MEPEHOCE Ha
HOBBIE CUTYallUH.

HeynoBieTBOpUTEIBHO

He BwrimonHeH ogauH unu Oosiee BUIOB y4eOHOU pado-
ThI, TPEIYCMOTPEHHBIX Y4eOHBbIM TUIaHOM. CTyAEHT
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUH, yMe-
HUM, HABBIKOB IIPUBEICHHBIM B TaOJIMIIaX IMOKa3aTelIeH,
JOTYCKAIOTCS 3HAYUTEIbHBIC OIMUOKH, TPOSBIISICTCS
OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB IO PsAYy IMOKa-
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BaTeHeﬁ, CTYACHT MCIIBITBIBACT 3HAYHUTCIIBHBIC 3aTPYA-
HCHM: IIPHU OINICPUPOBAHHUU 3HAHHUAMU U YMCHUAMMU IIpU
X IICPCHOCC HA HOBLIC CUTYAlIHUU.

@oHbI OLICHOYHBIX CPEACTB IPeICTaBJeHbI B NMPUWIOKeHuH 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-
cobue [DneKTpoHHBIN pecypc] : yueb. mocodue — OIJEKTpOH. JaH. —
Cankrt-IlerepOypr: CIIOIJITY, 2013. — 44 c. — Pexum pocrymna:

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

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

[IporpamMmMHOe obecrieueHue He MPeryCMOTPEHO.
HNuTepHeT-pecypchl BKITIOYAIOT Y4€OHO-METOINYECKUE MAaTEPUaIIbl B AJIEKTPOHHOM
BUJIE, TIPEJICTaBICHHBIC Ha caifTe http://mospolytech.ru B paznene «bubnuorexar»
8. MaTepuajibHO-TEXHHYECKOE 0O0ecnevyeHue TUCIIUTTMHBI

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

MeTtoauyeckue peKOMeHAAINHU AJIsl CAMOCTOSITEIbHON PadoThI CTY/IEeHTOB

CamocrosiTenpbHas paboTa SBIISICTCSI OTHUM U3 BUIOB TOJIY4YEHHUsT 00pazoBa-
HUS 00y4JaIONIMMICS U HAllpaBJIeHA Ha:

® U3yueHHE TEOPETUUECKOTO MaTepuaa, MoAroTOBKa K JEKIIMOHHBIM, CEMU-
HApCKUM (ITPAKTUYECKUM) 3aHSTHUSIM;

® BBINOJIHCHUE KOHTPOJILHBIX 3a/IaHU;

® [IOJITOTOBKY K aTTeCTaly C MCIOJIb30BaHUEM 0011e00pa30BaTeIbHOTO
nopTana;

e HamMcaHMe U 3amuTa pedepara mo npeaioKeHHON TeMe.

CamocTtosTenpHast paboTa CTYJEHTOB MPEACTaBISIET COOOM Ba)KHEHIIee 3Be-
HO y4eOHOro mporiecca, 6€3 MpaBWIBHONW OpraHU3alud KOTOPOTO OOYYArOIIHIICs
HE MOXET OBbITh BRICOKOKBATH(HIIMPOBAHHBIM BBIITYCKHUKOM.
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Crnenyer MOMHUTD, YTO HAYMHATH CAMOCTOSATENbHBIE 3aHITUS HEOOXOMMO C
IIEPBOT0 CEMECTPA U MPOBOJUTH UX PETYISAPHO. BaxkKHO MPUIIOKUTH MAaKCHUMYM BO-
71, 4TOOBI 3aCTaBUTH ce0s paboTaTh C MOJHON HArpy3Koi ¢ EepBOTO JHS.

He cnenyet oTknanpiBaTh paboTy Takke U3-3a HEPAOOUEro HACTPOCHUS HIIN
OTCYTCTBUS BIOXHOBeHHUsA. HacTpoeHue Hyx HO co3fnaBath camomy. llonmmanue
HEOOXOJMMOCTH BBIMOHEHUS PaOOTHI, 3HAHUE LIEJH, OCMBICICHUE MEPCIEKTHUBBI
0JIaronpUATHO BIUSIOT Ha HACTPOCHHE.

Kaxaplii CTyIeHT JOJKEH caM IJIaHUPOBATh CBOIO CaMOCTOSITEIBLHYIO pado-
Ty, UICXOJISl U3 CBOMX BO3MOKHOCTEH M MPUOPUTETOB. ITO CTUMYJIUPYET BBITIOJIHE-
HUE paboThI, co3aeT 0osiee CIOKOMHYI0 OOCTAHOBKY, YTO B UTOTE MOJOKUTEIIBHO
CKa3bIBacTCs 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. HyxkHo 100UTBCS, 4TOOBI MECTO pabOThHI MO BO3-
MOKHOCTH ObUIO MOCTOSIHHBIM. Pa0oTa Ha NpPUBBIYHOM MecCTe JesaeT ee OoJee
100TBOPHOM. IIpOyKTUBHOCTE pabOThI 3aBUCUT OT NMPAaBUIBHOTO YepEIOBaAHUSA
TpyZa u oTAsixa. [loaTomMy KakJple yac WK JBa CIENyeT JenaTh nepepbiB Ha 10-
15 MuHyT. BBIXOAHBIE NHM Jy4lle MOCBATUTh AKTUBHOMY OTIbIXY, 3aHSATHSAM
CIIOPTOM, MPOTYJIKAMH Ha CBEKEM BO3JyXe U T.JA. [Jaxe mepexiroueHue ¢ OJHOro
BUJIa YMCTBEHHOI pabOThI HA APYTOM MOXKET CITY>KUTh AKTUBHBIM OTJIBIXOM.

CTyneHT AOKEeH NMOMHUTb, YTO B IMpoliecce OOydeHHUs Ba)KHEHIIYI0 POJib
UTpaeT camocTosiTelbHas padora ¢ kHuro. Hayuntecsa paboTaTh ¢ KHUTOM — Bax-
HeHIas 3a/1a4da cryieHTa. be3 aToro HaBbIka OyAeT Ype3BbIUAMHO TPYIHO U3y4aTh
IPOrpaMMHBIM MaTepuall, ¥ MHOTO BpeMEHU OyleT MOTPAu€HO HEepalMOHAIbHO.
PaGoTta ¢ KHHMro¥l CKJaJbpIBacTCS W3 YMEHHs TOJ00paTh HEOOXOIUMBbIC KHUTH,
pazo0parbcsi B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATh INIABHOE, YCBOUTD U MMPUMEHUTD

Ha TIPAKTHUKE.
9. MeToanuyeckne peKOMeHAALMHU 1JIs NPenoaaBaTeas

OcCHOBHBIM TpeOOBAHHMEM K IPEIIOJaBAHUIO JUCIMIUIMHBI SBISETCS TBOpYE-
CKHM, TTPOOJIEMHO-IUAIOTOBBIA TOAXO0/, MO3BOJISIONIUN MOBBICUTH MHTEPEC CTY-
JICHTOB K COJIEpKaHUIO y4eOHOTO MaTepHaia.

OcHoBHast ¢hopma U3ydeHUS U 3aKPEIUICHUS] 3HAHUM 10 3TOW JUCHUIUIUHE —
JIEKIIMOHHAsA, TabopaTopHas u nmpakTudeckas. [IpenomaBarens 10KeH MOCIeI0Ba-
TEJIbHO BBIYUTATh CTYACHTAM PAJ JIEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPEHOTO-
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YUTh BHUMAaHUE Ha KJIFOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETHUUECKOTO MaTepua-
Ja, a TaKKe OPraHM30BaTh MPOBEACHHUE MPAKTHMUECKUX 3aHIATHA TaKUM 00pa3oM,
YTOOBI aKTUBU3UPOBATH MBIIIUICHUE CTYJIEHTOB, CTUMYJIMUPOBATh CAMOCTOSITEIbHOE
U3BJICYCHHE UMHU HEOOXOAMMOHN MH(OpMALMKU U3 Pa3IMYHBIX 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 JieKuuu. B mporec-
ce 00y4yeHUs CTYJEHTOB HCIONB3YIOTCS PA3JIMYHbIE BHUAbl Y4YEOHBIX 3aHSITHIM
(AQyIUTOpPHBIX U BHEAYAUTOPHBIX): JIEKIUH, CEMUHAPCKUE 3aHATHS, JaOOPATOPHBIE
paboThl KOHCynbTaluu U T.J. Ha mepBoM 3aHATHM 1O JaHHOW ydyeOHOW IucIu-
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 MOJEIUPOBAHHME» HEOOXOJIMMO IMPOAYMATh IUIAH €r0
IIPOBENICHUSI, COAEP/KAHUE BCTYIHUTEIBHON, OCHOBHOM M 3aKIIOYUTEIIBHON YacTH
JIEKLIMH, O3HAKOMUTBHCA C HOBMHKAMHM Y4€OHOM M METOJUYECKON JUTEPATYpHI,
nyOIMKaUsIMU NEPUOANYECKON NeYaTu Mo TeMe JIEKIIMOHHOTO 3aHSTHS, OIpejie-
JIUTh 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 U JIONOJIHU-
TEJIBHOU JINTEPATYpPHI I10 TEME 3aHATHS.

Bo BcTynuTenapHON 4acTu JEKIMU 00OCHOBAaTh MECTO U POJib M3ydaeMOM
TE€MBbl B Y4EOHOHN TUCIUIUIMHE, PACKPBITh €€ MpakTHueckoe 3HaueHue. Ecau yura-
eTCsl He TepBas JIEKIHs, TO HEOOXOAUMO yBS3aTh €€ TeMy C MpEIbIIyIIeH, He
HapyIIasi JOTHUKU M3JI0KEHUs y4yeOHOro marepuana. JIekuuio cienyer HauMHaTh,
TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMY U KPyT T€X BOIIPOCOB, KOTOpPHIC B €€
xoJie OyayT pacCMOTPEHBI.

B 0CHOBHOW YacTH JIEKIIUU CIEAYET paCKpbIBATh COJIEPKAHUE YUEOHBIX BO-
IIPOCOB, AKLEHTUPOBaTh BHUMAHUE CTYJECHTOB Ha OCHOBHBIX KaTErOPHsX, SBJICHH-
X ¥ Ipoleccax, 0COOCHHOCTAX UX MPOTeKaHus. PackpblBaTh CyHIHOCTb U COAEP-
KaHUE Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOAXOJIOB K OOBACHEHHUIO TeX HIIU
UHBIX SIBIEHUN U mpoueccoB. CienyeT apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEH-
HYIO MO3HIMIO 110 CIIOPHBIM TE€OpEeTUYECKUM 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 HHTEpEca K MaTepHUaly
JIEKLIMH, ee coaepkanuto. IlpernogaBarens AOKEH PYKOBOIUTH PabOTOM CTyIEH-
TOB MO KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO Marepuaia, MoJ4epKUBaTh HEOOXO0aH-
MOCTh OTPaXEHHUSI B KOHCTIEKTAaX OCHOBHBIX IMOJIOKCHUH M3ydaeMON TEMBI, 0C000
BBIJIEJISI1 KATETOPUMHBIN anmapar.

B 3axmounTenbHON YacTu JIEKIHHM HeoOxoaumo chopMmyinupoBaTh 00IIne
BBIBOJIBI IO TEME, PACKPBIBAIOIINE COAEPKAaHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nekiuu. OOBABUTH IJIaH OYEPETHOTO CEMUHAPCKOTO WM JJabOPaTOPHOTO 3aHSATHUA,
JIaTh KpaTKUE PEKOMEHJIAlMU 10 MOJTOTOBKE CTYJIEHTOB K CeMUHapy Wi Jlabopa-
TOpHOU pabote. OnpeAenauTh MECTO M BpeMsl KOHCYJbTAllMU CTYAEHTaM, MOXKe-
JABIIUM BBICTYNIHTh Ha CEMHHApe C JOKJIaJaMH U pedepaTaMu MO aKTyaIbHBIM
BOIIPOCaM 00CY’K/1a€MOU TEMBI.

[lear mpakTUYECKUX M JIAOOPATOPHBIX 3aHATHH - O0ECHEeYUTh 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
TBOPYECKOW OOCTAaHOBKH, pacrojiararoiieil CTYyJIEHTOB K BBICKA3bIBAHUIO COO-
CTBEHHBIX B3TJISJIOB M CYXIEHUN MO OOCYXKJIaéMbIM BOIPOCaM, KEJIaHUIO Y CTY-
JIEHTOB TIOPa00TaTh y IOCKH NP PEIICHUH 3a]1a4.

[Tocne kaxa0ro JIEKIIMOHHOIO, JIA0OPATOPHOIO M MPAKTUYECKOTO 3aHATHUS
cAenaTh COOTBETCTBYIOUIYIO 3allMCh B JKypHajax yyeTa MOCEIIaeMOCTH 3aHSTUN
CTYJICHTaMH, BBISICHUTh y CTApOCT Y4YEOHBIX TPYIIN MPUUYHUHBI OTCYTCTBUS CTYCH-
TOB Ha 3aHATUAX. [[pOBOAUTH IpyIIIOBbIE U UHAUBUYAIbHbIE KOHCYJIBTAIIUU CTY-
JIGHTOB TI0 BOINPOCaM, BOZHUKAIOIIUM Yy CTYJICHTOB B XOJI€ UX MOJTOTOBKU K TEKY-
el ¥ TPOMEKYTOYHOM aTTeCTallMy MO Y4eOHOW MUCIUIIIMHE, PeKOMEH/IOBATh B
MOMOIIL yU4eOHbIE U JPYTHUe MaTepUalibl, a TAKXKE CIIPABOYHYIO JIUTEPATYDPY.

N3ydenne AUCIUIIIIMHBI 3aBEPIIAETCS SK3AMEHOM.

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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IIporpammy cocraBui:

[Tpodeccop, a.T.H. /A.B. Maiictpyk/

[Iporpamma yTBepkaeHa Ha 3aceaanuu kabeapel IBTC «25» aBrycra 2022 r.,
npoTokoy Ne 1

o o /
3aBenytomuii kadenpoit /I

npodeccop, 1.T.H. /M.B. I'padkuna/
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Ipunoocenue 1
K paboueil npospamme

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEAEPAJIBHOE I'OCY IAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIBHOE
YYUYPEXJIEHUE BBICHIETI'O OBPA3OBAHUA

«MOCKOBCKHUH NOJJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noocomosku. 20.04.01 Texnocgheprasn 6ezonacnocms
OlIl (npoguns).: «Haozopnas u uHcneKyuoHHas 0essimenrbHOCmb & cghepe mpyoay
Dopma obyuenus: oyHas
Buo npogeccuonanvroii oesmenvnocmu: (6 coomeemcmeuu ¢ ®I'OC BO)

Kagbedpa: Okonocuyeckas 6e30nacHocms MexHUYeCKUx cucmem

®OHJ] OIJEHOYHBIX CPEJICTB
110 THCIHI/IHHE
«anaB.JIelme PUCKaAMH, CHCTEMHBIN aHAJIU3 U MOJICIUPOBAHUEC)

Cocrag: 1. [1acriopt poH1a OIIEHOUHBIX CPEJCTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:

Bonpocul pybesicnozo koumpons ycnesaemocmu
U NPOMENCYMOYHBIX Ammecmayuil

DoHO pazHoypoeHesvIx 3a0a4 U 3a0aHull
OK3ameHayuoHmvie oOunemsl

Cocmasumenu:
Maiicmpyk A.B.

Mocksa 2022 .
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Taomuma 1

MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUHA

anaBJIeHne PUCKaAMMU, CHCTEeMHbII aHAJIU3 U MOJACTUPOBAHUEC

OI'OC BO 20.04.01 «TexnochepHas 6e30aCHOCTD)

B mporecce ocBoeHMs TaHHOW AWCIUIUIMHBI CTYEHT (GOPMHUPYET M IEMOHCTPUPYET CICTYIONTUE 00IeKYJIbTYPHbIE U
npogeccHoOHATbHbIE KOMIIETEHIIUN:

KOMIIETEHIIMA

TexHnosorus dopma one- .«
Crenenn ypoBHeil 0CBOEHHUS
IlepeyeHb KOMIIOHEHTOB (dhopmMupoBanus HOYHOIO .
HNupexc | ®@opmynupoBKa . - KOMIeTeHI Ui
KOMIIeTeH Ui cpeacraa
1 2 3 4 5 6
VK-1. (Cnoco6HOCTS 3HATh: JICKIIHS, vo, T ba3oBblii ypoBeHb
OCYIIECTBIATH CaMOCTOSITCIIbHASA - 3HAHHUE OCHOB CUCTEMHOI'O
KpI/ITI/I'—IeCKI/Iﬁ aHa- ® OCHOBBI KPUTHYECKOI'O pa60Ta, dHaJIn3a 1 CMHTE3a CJIOKHBIX
U3 MPOOIEMHBIX aHajM3a MPOOJICMHBIX CEMHUHApPCKUe cucTeM (MpOoIECCOB) U TEOPUU
CUTYyallli Ha OC- CHUTyalliil HA OCHOBE CH- 3aHATUSA MPUHATHS YIPABICHYECKUX

HOBE CUCTEMHOT'O
Moaxoja, Beipaba-
THIBATh CTPATETUIO
ITCMCTBUM

CTEMHOTO TI0/IX0/1a, BbI-
pabaThIBaTh CTPATETHIO
nerctBuii Merononoru-
YECKHUE OCHOBBI CUCTEM-
HOTO aHaJIM3a U CUHTE3a
CJIOXHBIX cucTeM (Tpo-
LECCOB) U TEOPUH MPHU-
HATHS YIPABICHUCCKUX
pelIeHni

yMeTh:

® OpraHM30BaTh MPOIIECC

Pa3pabOTKH YIPaBICHYECKUX

pelIeHni 1Mo 00eCIeYCHUTO

(v

pelieHui B 00J1aCTU TEXHO-
chepHoli 6e30MacHOCTH;
IHoBbIlICHHBIN YPOBEHb

- CIOCOOHOCTH TBOPYECKOTO
aHaJIn3a u MPUMEHEHUSI METO/I0-
JIOTUW CUCTEMHOTO aHaIn3a u
CHUHTE3a CJI0KHBIX CUCTEM (TpO-
IIECCOB), MPUHATHS YIIPABICHYE-
CKMX PELIECHUN MPH IKCILTyaTa-
ITUY TTOTCHITMAIBHO OTIACHBIX
00BEKTOB
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[Tponomxenne Tadbuuisl 1

1 2 3 4 5 6
IIK-1 Crioco6- 3HATD: JIEKIIHS, PI'P,P33 | Ba3oBblii ypoBeHb
HOCTb O0CCIICUHTh | ® METOAMYECKHE OCOOCHHO- | CaMOCTOSATENbHAS - 3HaHME ¥ CIOCOOHOCTH IpH-
CHIDKCHHE YPOB- | CTH U XapaKTEPHCTUKH JTAIlOB paboTa, MEHEHHUs METOJ0B MaTEMAaTH-
Hell IPO(eCcCHo- | CUCTEMHOrO aHAIN3a M CHHTE- | CEMUHApCKHe 4ECKOr0 ONMUCAHUS U MOJIEIIH-
HaJIBHBIX PUCKOB | 3a CIIOXKHBIX cHCTeM (TIporiec- 3aHATUS POBaHHKS NOTECHIUAILHO OMAC-

C YYETOM yCIIOBUI
Tpyna

COB), IPOILIEAYPHI BRIPAOOTKH
YIPABICHUYCCKUX PEIICHUH IS
CHUKEHUS TpodeccroHab-
HBIX PUCKOB

yMeTh:

® OpPraHU30BaTh MPOIIECCHI
(TIpolieyphl) UCCIIEI0OBAHUS
CIIO)KHBIX CHCTEM U TIPUHSITHS
pelIeHuid Mo 00eceYeHuo
TEXHOTE€HHOM 0€30MacCHOCTH
JUIsl CHYDKEHUSI Tipodeccuo-
HaJbHBIX PUCKOB

[ ]

BJIA/I€Th:

METOJaMH M TEXHOJIOTHSIMU
MIPOBEICHHUS DKCIIEPUMEHTA,
TCHEPUPOBAHUS U OIICHKHU aJTh-
TEPHATUBHBIX PEIICHUH, BbI-

AAsso vy nyyATrsmAYyrzo ssAnsrmx mo

HBIX O0OBEKTOB U MPOIIECCOB,
00pabOTKH CTATUCTHYECKOM
uH(popmaIuuy,

IHoBbIlICHHBIN YPOBEHb

- CHOCOOHOCTH HAYYHOTO aHa-
JM3a 1 MaTEMaTUYECKOTO IIPO-
THO3MpPOBaHUs 0€30M1aCHOCTH
CJIOKHBIX CUCTEM (TIPOLIECCOB),
YIPABJICHUS] PUCKOM IIPH IKC-
IUTyaTaluy NOTEHIIUAIBHO
OTAaCHBIX OOBEKTOB
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**- Coxkpamienust (hopM OIICHOYHBIX CPEJICTB CM. B mpuiioxkeHnu 2 k PIT.

[Ipogomxenne Tadmuist 1
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Tpunoowcenue 2

K pabouel npocpamme

Ilepeuensv oyenounvix cpeocme no OUCyUnIUHe

HaunmenoBanue [IpencraBienue
Ne Kpartkas xapakTepuCcTHKa OLIECHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA B
oC CpeacTBa
CpeICTBA dOC
1 2 3 4
CoBMmecTHast AEATENbHOCTh IPYyNIbl 00y4a-
IOLIMXCS U MeJarori4eckoro paboTHUKA MO
TIPABJICHUEM I€1arorMueckoro paboTHUKA €
yrp A p Tema (mpobGiema),
JenoBas u/unu HENbI0 pelIeHuss y4eOHBIX M Tpodeccuo-
KOHLEMNIUS, pOJIU U
1 posieBas urpa HQJIBHO - OPHMEHTHPOBAHHBIX 3373y IyTeM .
. 0’KHJAEMBIN PE3YyJIbTAT
(aAn) UIPOBOIO0 MOJEIMPOBAHUS PEaIbHOM IIPO- o
. 10 Ka)KJI0M urpe
O6nemHoil cutyanuu. [lo3Bonser OneHHUBATH
YMEHME aHAJIM3UPOBaTh U pellaTh TUIINYHbIC
npodeccuoHaIbHbIC 3a/auu.
[TpobnemHoe 3amaHue, B KOTOPOM 00ydaro-
Kefic-3anaua HIEMYCSl IIPEJIaraloT OCMBICIUTh PEATbHYIO 3ananus
2 (K-3) npo¢ecCHOHATBLHO-OPUEHTUPOBAHHYIO CUTY- JUIs peLIeHus
alrIo, HEOOXOAUMYIO ISl PEIICHUS JaHHOMN Kelc-3a1aun
pOOJIEMBI.
CpencTBo KOHTPOJIST YCBOCHUS Y4eOHOTO Ma-
Tepuana TeMbl, pa3jiena WIM pa3/eloB auc- Bonpocst
Komnoksrnym p » Pasi pasit A p
3 (K) LUITMHBI, OPraHU30BaHHOE KaK yuyeOHOe 3a- o0 TeMam/paszeiiam
HATHE B BUje coOecel0BaHUs Ieraroruye- JUCLUTINHBI
CKOro paboTHHKA ¢ 00y4arOIUMUCS.
KoHnTtponbHas CpencTBo nNpoBepKH YMEHHUM NTPUMEHSTh 10- Kommiekt
4 pabota Jy4EHHbIE 3HaHMS AJI PEIICHU 3a7a4 ONpe-| KOHTPOJBHBIX 3aJaHUM
(K/P) JIEJIEHHOTO THIIA [0 TEME WM pa3fenny 110 BapuaHTam
O1neHOYHBIE CpENICTBA, TO3BOJISIONINE BKITIO-
. IlepeueHp TMCKYCCHOHHBIX
Kpyruelii cTon, aAuc- | YUTh 00YYaAIOLIMXCS B MPOLECC 00CYKICHHS
TEM JJIsl IPOBEJCHUS KPYT-
5 | Kyccus, OJIEMUKA, | CHOPHOTO BOMpOca, MPoOIeMbl U OLIEHUTh UX
JIOTO CTOJIa, TUCKYCCHH, T10-
JMCIIYT, 1e0aTbl | yMEHHE apryMEHTUPOBaTb COOCTBEHHYIO
JIEMUKH, TUCITyTa, 1e0aTOB
TOUKY 3pEHHUSI.
KoHeuHbIN POIYKT, MOJIy4aeMbIil B PE3YJib-
TaTe TUIAHUPOBAHUS U BBHIMOJHEHUS KOM-
IUIeKca Y4eOHBIX M HCCIeOBaTeIbCKUX 3a-
nanuil. [lo3Bonsier oneHUTH yMeHHsI 00yda-
IOIUXCS CaMOCTOSITEIBHO KOHCT 0BaTh
H PyHD Tembl rpynmnoBbIX
CBOM 3HAHMS B IpOLIECCE PEUICHUS MPaKTH-
[Tpoekt u/unm
6 YEeCKUX 33/a4 M Mpo0JieM, OPUEHTUPOBATHCS
(I7) MHIUBUTyaJIbHBIX
B MH(POPMAIMOHHOM NPOCTPAHCTBE U ypO-
MIPOEKTOB

BEHb C(OPMHUPOBAHHOCTH AHAIUTHYECKUX,
HCCIIE0BATENIbCKUX  HABBIKOB,  HABBIKOB
IIPAKTUYECKOI0 U TBOPYECKOI'O MBIIUICHHUS.
MoskeT BBINOIHATBCS B WHIAMBUAYAIBHOM
HOPS/IKE WIK TPYIIONA 00yYaromuXCsl.
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MIPOJIOJDKCHHE

3

4

Pabouas Terpaap
(PT)

JIMIaKTUYECKUH KOMILUICKC, MpeAHa3HauCH-
HBI JIJIT CaMOCTOSATENbHONW paboThl 00yda-
IOIIErocs M TO3BOJISIOIINI OIICHUBATh ypO-
BEHb YCBOCHUS UM yu4eOHOTO MaTepuaa.

Oobpazen
paboueii TeTpaau

PaSHOYPOBHeBLIe
3aJa4u U 3aJaHUA

(P33)

PasnuyaroT 3agauu U 3a1aHUA:

a) penpoOayKTUBHOIO YPOBHS, IO3BOJISIOIINE
OLIEHMBATh U JAMArHOCTHPOBATh 3HaHHE (ak-
THYecKoro Matepuasia  (0a3oBble MOHSATHS,
QITOPUTMBI, (DAaKThl) U yMEHHE IPAaBUIIBHO
UCIIOJIb30BaTh CIEIUAIBHBIE TEPMUHBI U I10-
HSATHS, y3HaBaHUE OOBEKTOB M3Y4YEHUsI B paM-
Kax OIPEACICHHOIO pa3zeia JUCLUILINHBIL;

0) PEeKOHCTPYKTUBHOI'O YPOBHS, I103BOJISIO-
LIY€ OLICHUBATh U JUATHOCTUPOBATh YMEHMS
CHUHTE3MpOBATh, AHAJIU3UPOBATh, 0000LIATH
(aKkTUYECKUN U TEOPETUYECKUN MaTepHual C
(bopMynHpOBaHUEM BBIBOJIOB, YCTAHOBJICHM-
€M IIPUYUHHO-CIIEICTBEHHBIX CBA3EH;

B) TBOPYECKOI'O YpPOBHS, HO3BOJISIOIIUE OLle-
HUBAaThb W JIMarHOCTHPOBATb YMEHUS, UHTE-
IpUpPOBaTh 3HAHMS Pa3IMUHBIX oOnacTei, ap-
I'YMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.

Kommnekr
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

PacueTtHO-

rpaduueckas pabota

(PTP)

CpencTBo NpoBepKU YMEHUN MPUMEHATH I10-
JTy4EeHHBIE 3HAaHUS 110 3apaHee ONpeIeICHHOM
METOAMKE JUISl pelleHus 3a7ay WIN 3aJaHui
10 MOJTYJTIO VT TUCIUIIIIHE B T[EJIOM.

Kommiekr 3aganuii
IS BBIIIOJIHEHUS

pacueTHO-rpaduIecKoi

paboTsl

10

Pedepar
(P)

[TponykT camocTOATENbHOW pabOThl CTYIEH-
Ta, MPEJICTABIAIOUIMNA co00l KpaTKoe H3I0-
JKEHHE B MIMCbMEHHOM BUJIE MOJIy4YEHHBIX pe-
3yJIBTAaTOB TEOPETHUECKOro aHalu3a oIpese-
JIEHHON Hay4yHOU (y4eOHO- HCClenoBaTelNb-
CKOI{) TeMBl, I'/le aBTOpP PacKpbIBaeT CyTh HC-
cienyeMol MpoOieMbl, MPUBOIUT pa3Ivy-
Hble TOYKHM 3pEHHs, a TaKKe COOCTBEHHBIE
B3IJIS11bI HA HEe.

Tembl
pedeparon

11

Joxnan,
cooO1ienne

(AC)

[IpoaykT CaMOCTOSATEIIbHOM paboThI
CTYyJIEHTa, TIPEICTABJISIONTUN cO00H TyOImy-
HOE BBICTYIIJICHHE [0 TMPEACTABICHUIO TI0-
Jy4EeHHBIX PE3YJIbTaTOB PEIICHUS OIpejie-
JIEHHON Yy4eOHO- MpakTHUYeCKOH, yueOHo-
HCCIIEIOBATENIHCKOW MIIM HAYYHOU TEMBI

Temsl
JIOKJIaJIOB,
COOOIIEHN

12

YcTHBI onpoc
cobeceoBaHue,
(YO)

CpencTBO KOHTpPOJS,, OPraHW30BAHHOE Kak
crienuanbHas Oecena IMeIarormyeckoro pa-
O00THHMKA ¢ 00yJarOMMMCS Ha TEMBbI, CBS3aH-
HBIE C W3Y4aeMOUN TUCIUIUIMHOMN, U pacCcuu-
TaHHOE Ha BBISICHEHHE 0O0beMa 3HaHWH, 00y-
YaIIErocs IO OIpPEIeICHHOMY pa3feiy,
TeMe, mpodemMe u T.1.

Bonpocsr
1o TeMam/paszenam
JUCLUILIAHBI
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MIPOJIOJDKCHHE

3

4

13

TBopueckoe
3a/laHue
(T3)

YacTHYHO periiaMeHTUPOBAaHHOE 33/IaHHE,
UMEIOIee HECTAaHIAPTHOE PEUICHHE W I103-
BOJISIFOILIEE TUATHOCTUPOBATh YMEHHS, UHTE-
I'PUPOBAThH 3HAHUS PA3IUYHBIX Oo0JIaCTeH, ap-
TYMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PCHHS.
MoseT BBIIONHATBCS B HHAWBHIYAIbHOM
HOPS/IKE WIK TPYIIONA 00yYaroIIUXCsL.

TeMbl rpynmnoBsIx
W/WIIN MHIMBUAYaIIbHBIX
TBOPUYECKUX 3alaHUI

14

Tect

(T)

Cucrema CTaHAapTU3UPOBAHHBIX 3a/IaHUH,
MO3BOJISIIOIIAST aBTOMATU3UPOBATH TMPOILEAY-
py HU3MEpEeHHUs] ypOBHS 3HAHUM U YMEHHM
00yyJaromerocs.

Donn
TECTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHuueckoe CpeacTBO, KOTOPOE MOKET
OBbITh UCIIOJIB30BAHO JIJIsi KOHTPOJISI Iprodpe-
TEHHBIX  CTYJEHTOM Ipo(deccroHalIbHbIX
HABBIKOB UM YMEHHUH IO YINPaBICHHUIO KOH-
KpPETHBIM MaTepUaIbHbIM OOBEKTOM.

Komiiekr 3amanuii  misg
paboThHI HA TPEHAKEPE

16

Dcce

CpencTBo, MO3BOJISIIOIIEE OLEHUTH YMEHHE
0o0yJaromerocsi MUCBMEHHO WU3JIarath CyTh
MOCTABJICHHON MPOOJIEMBI, CaMOCTOSATEIILHO
MIPOBOJIUTH AHAIU3 ATOU MPOOJIEMBI C HCIIOIh-
30BaHUEM KOHIIEMINNA U aHATMTUYECKOrO HMH-
CTPYMEHTApHUS COOTBETCTBYIOIICH JUCIUILIH-
HBI, JeTaTh BBIBOJBI, OOOOIIAOIINE aBTOP-
CKYIO ITO3UIIHIO TI0 ITOCTaBJICHHOH TIpo0iemMe.

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)
o Bunpl yue6HO# paboTHI,
g‘ = £ BKIIOYAs CAMOCTOSTEIIBHYIO Buasl camocTosTensHON paboThI Dopmsbl
n/n Paznen g % § paboTy CTY/ICHTOB, CTY/ICHTOB aTTecTaluu
3l &8 U TPYAOEMKOCTb B 4acax
71 | T/C | a6 | CPC | KCP | K.P. | KIL | PTP |Pegepar | K/p| D 3
1 2 3] 4 5 6 7 8 9 10 11 12 13 14 15 16
Tpetuit cemectp
1 OcHOBHBIE KATETOPUU U TIOHATUS TEOPUU 5 5 3 40
0€30MACHOCTH CJI0KHBIX CUCTEM
9 CHCTeMHBIN aHAJIN3 U MOJICIIMPOBAHHE 2 ) 3 40
OTACHBIX ITPOIIECCOB B TeXHOChEpe
3 VYipaBineHnue puckamu IpH 3KCIUTyaTaluu 2 1 3 40
MOTEHIIMAJILHO OMACHBIX CUCTEM (OOBEKTOB)
OnTumu3anys MpoieccoB IKCILTyaTaluu 2 40
4 | CIOXHBIX CUCTEM C YUE€TOM TpeOoBaHM Oe3- 1 5
OMaCHOCTH
5 | Uroro: 180 yacon 6 14 160 +
3aB. kadenpoit «xosornueckas 6€30MacCHOCTb TEXHUYECKUX CUCTEM) /M.B. I'papxuna/
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[Ipunoxenue 4
IlepeyeHb BONPOCOB PyOesKHOT0 KOHTPOJISI yCIIEeBA€MOCTH
¥ NIPOMEKYTOYHBIX aTTeCTALM 10 M CUMILIMHE
«YnpaBJjieHHe PUCKOM, CHCTEMHBII aHAJIM3 U MOJACJTHPOBAHUE»

1. Akcuomaruka y4eHus o 6€30MacHOCTH KU3HEAEATEIIbHOCTH, IPUHIIUIIBI, M0-
HATHUS U onpeieneHns. B3anMocBs3b NOHATHH 0€301aCHOCTH, HAJEKHOCTH, KHUBYYE-
cTH, 3 (HEKTUBHOCTU M PUCKA CIOKHBIX CUCTEM.

2. O01mue NoHATHA O MOTEHIMAIBHO OMACHBIX ONEpalUsaX U MOJCUCTEMAX JAes-
TEIBHOCTH. 3alIuIaeMble 00BEKThl. DaKTOPBI PUCKA U UX KIacCU(PUKAITHSL.

3. OCHOBHBIE MOHATUS TEOPUU PUCKA, HAIEKHOCTU M 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-
JIEKTUYECKAsl B3aUMOCBS3b MMOHATUWHOIO anmnapara TEOpUU HaIeKHOCTH, 0€30MacHO-
CTH U PHUCKA.

5. Buner onacHocreit. O0mas kiaccudukaius onacHocTed. Yiiep0O, npuemie-
MBI y1iep0.

6. CuctemHbIe cBOICTBa TeXHOChEPHI, MPOOIEMBI MOJESIUPOBAHUS U HHPOpMa-
IIMOHHOTO YTIPaBJICHMsI CIIOKHBIMHU crucTeMaMu. CHCTEMHBIE acleKThl 0€30MacHOCTH
U pUCKa.

7. CoBpeMeHHbIE WH(DOPMAIMOHHBIE TEXHOJOTUHM U OCOOCHHOCTH KOMITBIOTEP-
HOT'O MOJIETTMPOBAHMSI OMACHBIX MPOIIECCOB U SIBICHUI B TEXHOC(EpE.

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

9. OcHOBHbBIE METO/IbI aHAJIM3a OMIACHOCTEN U UX KpaTKas XapaKTepHUCTHKA.

10. KoHueniusi BOZHUKHOBEHHUSI MPOUCHIECTBUM M HUX TpaduyecKUe MOJEINH.
IIpennoceuika K IpOUCIIECTBUIO. BUabl MPEeANOCHUIOK ITPOUCILIECTBUM.

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

12. CymHOCTh CUCTEMHOT'O MOAX0/a K MCCIIEJOBAaHUIO 0€30MaCHOCTH CIIOKHBIX
CUCTEM. XapaKTepUCTHKA ITAIOB CUCTEMHOI0 aHAJIN3a OMAaCHbBIX MPOLIECCOB.

13. CucTeMHBIN aHAIM3 U MOJICIMPOBAHUE OMACHBIX MpoleccoB. O0600IIeHHAs

MOACIIb IMIOTCHIOIMAJIBHO OITacHOM orcpanuu.
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14. Tlokazarenu HagEKHOCTH M OE€30MACHOCTU HEPE3EPBUPOBAHHON CHUCTEMBI U
CTPYKTYPHO-CIIO)KHBIX CHCTEM C Pa3IMYHBIMU BHUJIaMU pe3epBupoBaHusi. [IpoOiemsl
aHaIKM3a HaJIe)KHOCTU U 0€30MaCHOCTHU CIIOKHBIX CUCTEM.

15. Mogens dhopMupOBaHUS MPEAMOCHUTKA K TMTPOUCIISCTBUIO TIPH JTUHEHHOM 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 CIIOKHBIX CHCTEM Ha OCHOBE aHAIM3a CTPYK-
TYPHBIX CXEM U CIICHApHUEB OMACHOCTH.

18. Ornenka mokaszaTeneil HaJeKHOCTH M 0€30MacHOCTU CTPYKTYPHO-CIIOMKHBIX
CUCTEM METOJOM aHaju3a MUHHUMAJIbHBIX COYETAHHMH YCIIOBUWA pabOTOCIOCOOHOCTH
(omacHOCTH) CHUCTEM.

19. Aramm3 0€30macHOCTH CJIOXKHBIX CHCTEM C MPUBOIUMBIMHU CTPYKTYPHBIMHU
CXEMaMH U pa3IMYHbIMHU BUJAMHU PE3EPBUPOBAHUS.

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

21. baitecoBCKre METOBI OIIECHUBAHMS PUCKA TIPH SKCIUTyaTallUX MOTEHITNATBHO
OMaCHBIX CUCTEM.

22. OcobenHocty GopMau3ai ¥ MOACITUPOBAHMUS OMACHBIX MPOIIECCOB, PHUC-
Ka aBapuii U KaTacTpod.

23. ®dopmManuzanus IpearnoCbUTOK K MPOUCIISCTBUSAM, KaK CTy4alHbBIX COOBITHH.
3aKOHBI pacrpeaeeHui MPeaOoChUIOK K MPOUCIIECTBUIO U UX YUCIOBBIE XapaKTEpH-
CTHUKH.

24. CTaTUCTUUECKOE OIpEACICHUE BEPOSITHOCTH (YaCTOTHI) MPEANOCHUIOK K
MIPOUCILIECTBUSIM, KaK CIIy4ailHbIX cOObITUH. [IpaBuia cinoxeHuss U yMHOXKEHHUS BEpO-
SATHOCTEHN OIMACHBIX COOBITHI U UX CJICJICTBHUSI.

25. UnpukaropHas GyHKIMS TPEANOChUIOK K MMPOUCIIECTBUIO U UX BEPOSATHOCT-
HbIE XapaKTEPUCTUKHU. 3AKOHBI pACOPEICTICHUN U UX YUCITOBBIE XapAKTEPUCTUKHU.

26. MonenvupoBaHHUE OMACHBIX MPOIECCOB MPU OMHOMUHAIBHOM pacIpeielieHun
WHUIUHAPYIOMINX COOBITUN U yCIOBUH (TIPEAMOCHITOK K MMPOUCIIIECTBHSM).

27. ®opMmanuzalus MpoIeccoB BO3ZHUKHOBEHUS TpouciiecTBUil. CTPyKTypHBIE
CXeMbI pab0TOCIIOCOOHOCTH, O€30ITACHOCTH, OIMTACHOCTH CIIOXKHBIX CHCTEM.

28. ®opmanuzalus MpoleccOB BOZHUKHOBEHUs MpouciiecTBus. DyHkiuu an-
reOpbl Joruku. ClieHapuu ONacHOTO COCTOSTHUS.

29. ®opMHUpOBaHUE BEPOATHOCTHBIX (DYHKIIMIA 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. OyHKIIMK OMACHOCTHU CJIOKHBIX CHUCTEM C MapaijIeIbHO-TIOCIIEI0BATEIBLHOM
CTPYKTYPHOU CXEMOM.

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

34. Ouenka 0€30MaCHOCTU CIIOXKHBIX CUCTEM C MPUBOJUMBIMU CTPYKTYPHBIMU
cxemMaMu 0e30MacHOCTH U Pa3IUYHBIMU BUJIAMH PE3EPBUPOBAHMUS.

35. Ornenka 6€30MacCHOCTH U HAJICKHOCTHU CIIOKHBIX CHUCTEM C TIPOM3BOJILHON Ce-
TE€BOW CTPYKTYpOM.

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

37. Ponb yenoBedyeckoro ¢akTopa B TEXHOT€HHOM Oe3omacHocTH. bezomacHOCTh
CIIOHBIX CHCTEM «UeJOBEK-MallluHa-cpena». llokazarenu kadecTBa MOATOTOBKU
nepcoHasa K BHIIMOJIHEHUIO TOTEHIIMAIBHO OMACHBIX OIEpallnid.

38. MonenupoBanue 6€30MacHOCTH IPTaTUYECKUX CUCTEM.

39. MonenupoBaHue HaJACKHOCTH U 0€30MTaCHOCTH TIEPCOHAIa KaK KOMITOHEHTA
(3BeHA) CITOKHOW CHCTEMBI «UeJIOBEK-MaIllnHA-CPEIay.

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

41. MonenvpoBaHU€ TIPOLIECCOB O0YUEHUSI U MOACPKAHUS YPOBHS IMOJTOTOBKU
MepCcoHala C y4eTOM TpeOoBaHUI O€30MacCHOCTH.

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

43. Mopenu noaaepxanust TpeOyeMoro ypoBHsl yMEHUI U HaBBIKOB O€3011aCHO-
r'O BBITIOJHEHUS TTOTCHIIMAIBHO OMACHBIX OMEpAIfil 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
npolecca NpuIMHeHus yuepoa.

46. MopaenupoBaHuEe MPOILIECCOB HECAHKIIMOHUPOBAHHOTO BBICBOOOXKIICHUS H
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MCTEUYECHUS YJHEPTUU U BEIIECTBA.

47. MonenupoBaHU€e TMPOIECCOB HEYMNPABISIEMOIO0 PacHpOCTPAHEHUs, TPaHC-
dbopmanuu ¥ pa3pymmuTeNIbHOTO BO3IEHCTBHSI TOTOKOB YHEPTUHU U BEIECTBA.

48. Konnenmus pucka B 3a/1ayaX CUCTEMHOIO aHalln3a Oe30MaCHOCTH CIOXKHBIX
cucteM. HeomnpeeneHHOCTh U pUCK.

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

50. TexHONOTHA TPUHATHUS YIPABICHYECKUX PEIICHUM B YCIOBUAX CTOXacTUYe-
CKOTO U MOBEACHYECKOTO PUCKOB.

51. MeTonbl U TEXHOJOTUM MPUHATUS PEIICHUN B YCIOBUSX «IIPUPOJIHON» He-
OTIPEICTIEHHOCTH.

52. TexHONnoruru BBIPAOOTKU YMPABJICHYECKUX PEIICHUNH C YYETOM CHCTEMbI
MIPEATIOYTCHUH JINIIA, TPUHUMAIOIIETO PEIICHHE.

53. [IpuHIUIIBI  CTAaTUCTUYECKOTO OIICHUBAHUSA TMapaMETPOB MOTEHIUAIBHO
ONAaCHBIX OIEPALIHA.

54. CratucTuyeckre METOJbl OIEHKU IMOKa3aTelsisi YaCTOThl OMACHBIX COOBITUMN
(mpoucmiecTBui).

55. Craructuueckoe OICHMBAHUE IIOKa3aTese Oe30MacCHOCTH DJIEMEHTOB
CIIO>KHBIX CUCTEM.

56. CratucTueckuii KOHTPOJIb O€30MaCHOCTU CJIOKHBIX CHCTEM U TEXHOJIOTHU-
YECKUX IKCILTyaTallMOHHBIX MPOIIECCOB.

57. Cratuctuueckue METOIbl HACHTHU(UKAIMK omnacHocTe. CrarhucTuueckoe
OLICHWBaHWE TIOKa3aTesiel 0e30MacCHOCTH CIOKHBIX CHCTEM.

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

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

60. CratucTuueckue pelieHus Mpyu HATMYUU 30HBI HeonpeneneHHoctu. CtaTu-
CTHUYECKHI KOHTPOJIH (OIICHUBAHKE) TTApaMEeTPOB MOTECHIIUATHHO OTMACHBIX OTIepaIuii.

61. Cratuctuueckuii KOHTPOJb A(PPEKTUBHOCTH MEpONpHsITHIl obecreueHus
0€30MacHOCTH.

62. OnTuMu3aIus MporpaMMbl CTPYKTYPHO-HEPAPXHUUECKOTO KOHTPOJIS HaEHK-
HOCTHU U 0€30MTaCHOCTH CJIOKHBIX CHCTEM.

63. CraTucTueckoe MOJAEIMPOBAHUE OINACHBIX TMpoleccoB. Merton MonTe-
Kapno.

64. MoaenupoBanne 0€30MaCHOCTH CJIOKHBIX CHCTEM Ha OCHOBE MapKOBCKHUX
CJIy4ailHBIX MIPOLIECCOB.
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65. OCHOBHBIE TOHATUS U OMNPEJEICHUS TEOPUH MAPKOBCKUX CIIyYallHBIX MPO-
rneccoB. YpasHeHnus Koimoroposa. [IpenenbHbie BEpOSITHOCTH COCTOSTHUM.

66. ®opmanuzanus mnpoiecca (QYHKIHMOHUPOBAHUS CIIONKHOM CHUCTEMBI C HC-
MOJIb30BAaHUEM ammnapara MOJIyMapKOBCKUX MpoileccoB. OCOOEHHOCTH IMOCTAHOBKH,
dbopmanuzanuu U penieHus 3aja4 ONTUMU3AIUU ¢ YY4EeTOM TpeOoBaHU Oe30macHo-
CTH (IIPUEMIIEMOT'O PUCKA) CIIOKHBIX CUCTEM.

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

68. ®opmanuzanus mnporecca (QYHKIHOHUPOBAHUS CIIOKHOW CHUCTEMBI C WC-
M0JIb30BAaHUEM anmapara MmoJIyMapKOBCKUX MPOIECCOB.

69. OnTuMu3aius mokasarenei 0€30MacHOCTH CIIOKHBIX CHCTEM C MCIOJb30Ba-
HUEM armapara MoJyMapKOBCKHUX CIy4alHBIX MporieccoB. Jlornueckue mojenu 6e3-
OMacHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI.

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

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

72. Pemenue 3amad o0ecriedeHUsT 0€30MMaCHOCTH CIIOKHBIX CHCTEM C HCIIOB30-
BaHMEM MAaTEMATHYECKOTO armapaTta TEOpUM MacCOBOrO OOCTY>KMBAHHUS U TMPO-
rpaMMHBIX KomiutekcoB Excel, Mathcad, MatLab, GPSS.

73. OnTuMu3aIus napameTpoB MmporpaMmm obecriedeHusi 0€30MacHOCTH IKCILTY-
ataiuu (IIOBD) croXHBIX cHUCTEM METOJaMHM AMHAMUYECKOTO MPOrPAMMHUPOBAHMSL.
[TocTaHOBKa 3a1a4 TUHAMUYECKOTO MPOrPaMMUPOBAHHSL.

74. OnTuMusaius rnokasaresiaeii 0e300aCHOCTA M HAaAEKHOCTU CIIOKHBIX CUCTEM
C UCIOJIb30BAaHUEM alllapaTa MapKOBCKUX CIIyYalHBIX NPOLIECCOB.

75. OnTuMuzanus nokasaresiei 0e30MacHOCTH IPU MPOCKTUPOBAHUU CUCTEM.

76. OnTuMu3aIus mapaMeTpoB 0€30MACHOCTH TEXHOJIOTHYECKUX AKCILTyaTallu-
OHHBIX MPOIECCOB Ha OCHOBE CETEBBIX METOJIOB IJIAHUPOBAHUS U YIIPABJICHUS.

77. CTpyKTypHO-IIapaMeTpUuecKass ONTHUMH3aALMS TPOrpaMMbl KOHTPOJIBHO-
npoUIAKTUIECKON AEATeIbHOCTH UHCIIEKTUPYIOIIUX U JPYTUX JOJDKHOCTHBIX JIUII.
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[Ipunoxenue 5
Ilepeyenb NpakTHYECKUX 3aaHUM (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; I1K-21)

3agauya Nel. TexHOJIOTMUECKHUI AKCILTyaTallMOHHBIN MPOLIECC, CONEPKUT Pl
noTeHuanbHo omnacHbix omnepauuid (II0O), cBsA3aHHBIX ¢ NPUMEHEHUEM TEXHUYe-
CKOU CHCTEMBI. B coCTaB cHCTEMBI BXOIAT TP HEBOCCTAHABIIMBAEMBIX MOJICHCTEMBI
(y37a), OTKa3bl KOTOPBIX PACCMATPHUBAIOTCS KaK MPEANOCHUIKM K MPOUCHIECTBHUSIM.
OTKa3pl IOACUCTEM HE3aBUCUMBI. BEpOsTHOCTH OTKa3a IEepBOM NOACUCTEMSBI (, =0,4;
BTOpOH - g, =05; TpeTben q, =0,7. MI3BeCTHO, YTO 111 BOSHUKHOBEHUS aBapUM 3aBe-
JIOMO JOCTaTOYHO OTKAa30B TPEX MOJCUCTeM QF =1; MpHW OTKa3e OJHOU MOJCHUCTEMBI
BEPOSTHOCTH aBapuu - Qf = 0,02 ; mpu OTKa3e ABYX IOJCUCTEM BEPOSTHOCTH aBapHUH -

Q4 =0,06. HaiiTit BepOSTHOCTH MpoUCIIeCTBUsA QI mpu BeimoHeHnH [100.

3agaya Ne2. be30macHOCTh TEXHOJIOTMYECKOTO Mponecca S, MPOAOJIKATEIb-
HOCTBIO t, oOecrnieunBaercs AByMsl npotuBoaBapuitHeiMu cuctemamu (ITAC). Bepo-
ATHOCTb aBapUH, B PE3YJIbTATE OTKJIOHEHHS] KOHTPOJIHUPYEMBIX MapaMeTpoB (MpU3Ha-
KOB OIIACHOCTH), IPX paboTe AByX cUCTeM 0€30IacHOCTH paBHa Q;, =0,007 ; mpH pa-

00Te TONBKO MEpPBOIl cucTeMbl - Q) =0,056; pu padoTe TOIBKO BTOPOW CHCTEMBI -
Q} =0,083; nmpu HepaboTarommx cucremMax Qg =0,367. BeposiTHOCTh O€30TKa3HOM pa-
00THI MIEPBOI MPOTUBOABAPUITHON CUCTeMBbI paBHa P, = 0,98, BTOpOIi - P, =0,93. Cu-

CTEMBI BBIXOJAT U3 CTPOSI HE3aBUCUMO JIPYT OT Jpyra. B cioydae aBapuu, NpuYMHEH-
HBIH yiepO oreHnBaeTcs B Cy =98-10° yCIOBHBIX €IUHUIL. PaccuuTarh MmokasaTesb

PpHUCKa IMIPH BBIIIOJIHCHUH TCXHOJOIHYCCKOr'o Impouecca.

3apaua Ne3. [lpu pemoHTHO-BOCCTaHOBHUTENbHBIX paborax (PBP) moteniu-
aJIbHO OMAaCHBIX OOBEKTOB UCMONB3YIOTCS AnneMeHTsl 3UIT (mpubopsl, y3ibl, AeTann)
pazHoro kadectBa. IIpu atom 70 % 3UII cocTapnstoT HOBBIE AieMeHTHI, 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
u3 oOMeHHOTro (OH/A, TO €r0 MOKa3aTeNh AKCILTyaTal[MOHHONW 0€30MacHOCTH paBeH

0,7. Ilpu skcruryaTanuu oObeKTa B TEYCHHE BPEMEHU T,, OMACHBIX (aBapUIHBIX) CH-

Tyanuil He 3adukcupoBano. Haittu BepositHoCTh TOro, uTo nipu PBP T10O ucnosns3o-

BaJIMCh HOBBIE AjieMenThl 3UII.
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3amaua Ned4. Ilpu skcrmyataniuu 10O BO3MOXKHBI JIOXKHBIE 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. HallTu BEpOATHOCTH TOTO, YTO JIOKHOE CpabaThIBaHUE
npudopoB Oe3omacHoctu [10O cBsI3aHO ¢ NpeanOChUTKON TUIa A.

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

HeoOxonumo, 17151 3aJaHHOTO BapUaHTa CTPYKTYPHOM CXEMBI: a) COCTaBUTh Ta0-
JIMILy UCTUHHOCTH COCTOSIHUM cuctembl; 0) ¢ momoibio @AJI onucarh ycinoBusi 6e3-
OIacHOr0 (P)YHKIIMOHMPOBAHHUS CHCTEMBI; B) HA OCHOBE TAOJMUIbl UICTUHHOCTH IOJTY-
YUTh AHAIMTUYECKUE BBIPAKEHUSI BEPOATHOCTHBIX (PYHKIMI OE30MaCHOTO COCTOSHUS
U COCTOSIHMSI C MPEANOCHUIKON K MPOUCILIECTBHIO; I') BBIYUCIUTH BEPOSATHOCTh HAXOXK-
JI€HUSI CUCTEMBI B COCTOSIHUM C MPEANOCBUIKOM K MPOMCIIECTBUIO, MPHU YCIOBHUU:
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. BapuaHTbI CTPYKTYPHBIX CXeM 0€30MMacHOCTH CUCTEMBI
3agauya Ne 6. TOII, BKIOYaeT COBOKYMHOCTb Pa3lMYHOrO poja Omnepanui
A e{ai‘ I =1,n} BBHINOIHACMBIX C IEIBIO MPUBEACHUS CHCTEMbI B 3aIaHHOE COCTOS-

HUe, noyiokeHue. HapyrieHus: TexHoJoruu onepanuii o0cnyKUBaHUsI ¢ BEPOSITHO-
CTBIO (|, MOTYT MPUBECTH K IpouciiecTBuio npu pyukuronupoBanuu CTC. C nenbio
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noBblmeHuss kadyectBa TOII OCYIICCTBIIACTCA OHCpaHI/IOHHBIfl KOHTPOJIb, IIPU KOTO-
POM C BEPOATHOCTBHIO Piyn BBIABJIAIOTCA W YCTPAHAIOTCA IMPCAIIOCBUIKH K IIPOUCIIC-

CTBUSIM, O0OYCIIOBJICHHBIE KaK OUIMOOYHBIMU JEHCTBUSIMU HOMEPOB PaCUETOB, TaK U
HEKAueCTBEHHBIM BBITIOJIHEHHEM (HAPYILIEHUEM TEXHOJIOTHH) ONEpaIIHii.

TpeOyeTcs, Ay 3aJaHHBIX UCXOMHBIX JaHHBIX (CM. TabJl.): a) COCTaBUTH CIIe-
HapHUil HEKauYeCTBEHHOI'0 BbIMOJHEHUs orepanui TOIl; 6) HaliTH BEepOsSATHOCTH BO3-
HUKHOBEHHUsI npouctiecTBus npu skcmuryataunn CTC, B pe3ysbTaTe HEKaue€CTBEHHO-
ro BbeINOJIHEHUS onepanuii TOII.

[Tpumep, hopMupoBaHUS BapHAHTA UCXOTHBIX TaHHBIX

Ne Ne Komnuecto onepanuii TOIT (n)
BapI/IaHTa
3L | T 1 | 2 | 3| 4|5 |6 [ 7|8/ 9|10
T.5.2
Bap. Nel °F 005 | 005|005 | 0031|001 ]| 0021 004|009 | 002]| 0,02
1 T .5 1_
Ba;.). NOI F’kyH 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 mporiecce dKCruryaTaliuy ONacHbI MPOU3BOCTBEHHbBIN 00BEKT
(OITO) mMokeT HaXOAUTHCS KaK B OE€30MACHOM COCTOSHUU S;, TaK U B COCTOSIHUU C
MOBBILIEHHON OMAacHOCTBIO S, . I1o cTaTUCTHYECKUM JaHHBIM YCTAHOBIIEHO, YTO IIPU-
MepHO 30 % Bpemenn OIIO HaxoauTbes B cOcTOSIHUM S, @ 70 % BpeMEHH B COCTOSI-
HuU S,. bezonacHOCTh 00bEKTAa KOHTPOJIUPYETCA JBYMSI CUCTEMaMHM, OCYILECTBIISIO-
IIMX KOHTPOJIb MO Pa3HbIM WHTErPabHBIM TapameTpaMm Oe3omnacHocTH. JlocToBep-
HOCTb CHUCTE€M KOHTpOJSl orpaHuyeHa. [Ipu 3TOM JOCTOBEPHOCTH Pe3yJIbTATOB KOH-
Tpoisi mepBoi coctaBisier 98 %, a Bropoi cuctembl — 92 %. B kakoi-To 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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3agmaya Ne 8. Halitu BepossTHOCTh Oe30macHO pabOThl HEBOCCTAHABIMBAEMOM
cuctembl B TeueHue 100 yacoB, coCTOAIIEH U3 OJTHOTO OCHOBHOTO U JBYX Harpy>KeH-
HBIX PE3EpPBHBIX AJIEMEHTOB. BeposTHOCTh 0e30TKa3HON pabOThl JIEMEHTOB B Teye-
Hue 100 yacos paBna 0,8. OTKa3bl 2JIEMEHTOB HE3aBUCUMBI.

3agmaua Ne 9. HeBoccraHaBinmBaemasi CUCTEMa COCTOUT M3 TPEX AJIEMEHTOB,
HE3aBHCHUMbIE OTKa3bl KOTOPBIX MPUBOMAAT K aBapuu. DJIEMEHThl UMEIOT OJUHAKOBBIC
HAJIC)KHOCTHBIE XapPaKTEPUCTUKH, C BEPOATHOCTHIO OTKAa3a B TEYEHUE OJIHOIO roja
g; =0,01. Heo0xoaumMo NOCTPOUTh CTPYKTYPHYIO CXEMY O€30MaCHOCTH U PacCuuTaTh
BEPOATHOCTH aBAPUU MPH IKCIUTyaTallMM CUCTEMBI B TECUCHHE TOA.

3agaua Ne 10. Haiitu BeposiTHOCTh 0€30macHOM pabOThl CUCTEMBI B TEUCHHE
OJTHOTO TOJIa U CpeIHee BpeMsi O€30MMacHOi paboThl, COCTOSAIICH U3 TpeX Mocea0Ba-
TEJIbHO COEIMHEHHBIX 3JIEMEHTOB, pabOTaIOIIMX SO0 MEPBOTr0 0TKa3a. IHTEHCUBHOCTD
OTKAa30B JIEMEHTOB CTPYKTYPHOU cXeMbI A; =10 1/uac. BpeMst HapaboTKu /10 0TKa3a
HOTYMHSIETCS SKCTIOHEHIIMAIbHOMY 3aKOHY pacIpe/ieIeHMsL.

3agaya Nell. besomacHocts TOII 3aBHCHUT OT ABYX KOHTPOJIMPYEMBIX Iapa-
METPOB, KOTOpPBIE SIBISIFOTCS MPU3HAKaMH omacHOCTH - X, u X, . Brixon mapamerpa
3a ycraHoBJIeHHbIe 3HaueHus (X, ¢ X{') paclieHuBaeTcs Kak MpeIrnochlika K Mpouc-
mectButo (III1). [Ipu HaXOXKAEHUU KOHTPOJIUPYEMBIX MapaMeTpoB B Mpejenax HOp-
mel (X, € X]', X, € X}), BepositHOCTh aBapuu paBHa - Q... IIpu HOpMme 3HAUYCHUIA
nepsoro napamerpa X, € X; u He HopMme BToporo X, ¢ X;, BEpOATHOCTb aBapUu
paBHa Q,,. CoorBercTBeHHO Ipu X, & X U X, € X, - BEpOATHOCTb aBapUu paBHa -
Q,,- Ans popmanmzanuu 3amaun npuHsTa creayromas ¢popma 3amucu. Munekcs (1))
npu Q; 9T0 OyJIEBbI IEPEMEHHBIE, IPUHUMAIOIINE J1BA 3HAUEHUSL: () - IPH OTCYTCTBUM
IPEINOChUIOK K TMPOUCIIECTBUIO, CBSI3aHHBIX C BBIXOJIOM IapamMeTpa 3a MpeJeibl
HOpPMBL, 1 | - B Apyrux ciaydasx (Hampumep, Q,, 03Ha4aeT BEpOSITHOCTh aBapuH IIpU

X, X! n X,eXy,). IlIpu Bbixone oboux mapaMeTpoB 3a Ipelesbl HOPMBI, T.€.
X, g X! u X, ¢X,, BeposSsTHOCTb aBapuu pasHa - Q,;. BeposTHocTh BbIXOAA Mapa-
MeTpoB X, U X, 3a mpeneisl HOpMbI, npu peanuzanuu TOIl B TedeHune BpeMeHU
T, 5, COOTBETCTBEHHO paBHa (,, U (,,. [lapameTpsl U3MEHIOTCSI HE3aBUCUMO APYT

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

rpavKy 3aBUCUMOCTH BEPOSTHOCTH aBapUM OT MapaMeTpoB (,, U (., .
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BapuaHTbl UICXOIHBIX TaHHBIX, MIPEJACTABIICHBI B Ta0J. 5.3.

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

qxl 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

POJIOTKEHUE TaOIUIBI 5.3

YcaoBHBIE BapuaHTBI HCXOIHBIX JTaHHBIX
0003HaUYCHHS 11 12 13 14 15 16 17 18 19 20
qxl 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

3apaua 12. CocrosiHre noreHnuanbHo onacHoi oneparuu (IT0O0) koHTpOIH-
pyercst TpeMsi mapameTpamu Oe3omnacHoctu - X;, X,u X,. Boixoxa irob6oro u3 napa-

METpOB 3a ycTaHoBJIeHHbIe 3HadeHUs (X, ¢ X{'[1=1,3) sBisercs NpeArnochbUIKOW K

npouctiecTBuio. [Ipy HaXOXKIEHUN KOHTPOJIUPYEMBIX TApaMETPOB B Mpeaesax HOp-
Mbl (X, € X]', X, € X; n X, € X3), BepossTHOCTb aBapuu pasHa - Q,. IIpu He HOpMme
3HAYEHUH OJHOro U3 mapamerpoB (Moboro) X, ¢ X! U HOpME OCTaJbHBIX

X; e Xﬂ J#1, BeposTHOCTh aBapuu paBHa Q,. COOTBETCTBEHHO MPH HE HOPME JBYX

mMoObIX MapameTpoB 1 HopMe octambhbix X; & X1 X; & X[ X, e X§ (i#j=Kk)
BCPOSTHOCTh aBapuu paBHa - Q,, a 0pu HE HOPME TpeX [MapaMeTPOB
X; g XN X; e XF N X, gX; (i j#K) - BepostHocTs aBapuu paBHa Q,. Beposr-
HOCTb HE BbIXOJa mapaMeTpoB X,, X, u X, 3a Mpeaesisl HOPMBbI, TIPH BBITOJTHEHUN

[1OO B TeyeHue BpemMeHu [

oo ?

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

HE3aBUCHUMBI JIPYT OT JIpyra.
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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 BapuaHThl 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
Q3 0,777 | 0,7532 | 0,8017 | 0,658 0,746 | 0,7295 | 0,6559 | 0,8166 | 0,811 0,747

pOoI0JKEHUE Ta0IuIb! 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, = 102 1/rox. Bo3moxkHbIi yuiepd B ciydae aBapuu
nepBoit COC cocTaBisieT 2 MITH. p., a BTopoit — 100 muH. p. Tpebyercs onpenennTs.
Kakoii Bapuant COC npeanodturenbHee ¢ TOUYKH 3peHHst 0€301MacHOCTH?

3apaua Nel4. IloteHmanbsHO OmacHbBI OOBEKT PACIIOIOKEH B 30HE BO3MOXK-
HOTO 3aToryieHus: (HaBogHeHus1): Cutyauuss Hi — nmoaromienue tepputopuid Oyaer;
Curyanus Hy, — nonroruienne tepputopuii He Oynet. BeposTHOCTHOE paciipeienenre
BO3MOXKHBIX cuTyanmii u3Becto: Pp (Hi) =0,3; P, (H2) =0,7. IlpocTpancTBo periie-
HUH 3aJ1aHO IBYMsI alIbTepHATUBHBIMU Bapuantamu: U; — ctpouts; Uy — HE CTPOUTS.

Heo6xonumo, ¢ ydeTtom mokazarenei (yHKIIMU MOTEepb (PUCKA), MPEICTaB-

JIeHHOU B Tabi. 5.5, 000CHOBATH pelIeHUE, CBSI3aHHOE C TEIeCO00Pa3HOCThIO CTPOU-
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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. Jlns 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 CIEIYIOINUX MOKa3aTeNlsIXx 0e30TKa3HOCTU CTPYK-
TypHBIX 3neMeHToB: P, =0,921; P, =0,932; P,=0,96; P, =0,951; P, =0,952.

3apauya Nel6. B cepunt u3 10 KOHTPOJIbHBIX (MHCIIEKIMOHHBIX) MTPOBEPOK 00b-
eKTa MoJy4YeHa BbIOOpKa CIIy4ailHbIX 3HAUE€HUI MapaMeTpoB OE€30MaCHOCTH

X, ={xy;} = {62;57;64;60;53;61;51;65;58; 54 ;
X, ={x,;}=10,87; 0,87; 0,91; 0,94; 0,98; 0,93; 0,93; 0,97; 0,91; 0,87 .

BapunaHThl HICXOHBIX TaHHBIX, TTPEACTaBICHHI B Ta0. 5.6.

Tab6muna 5.6

No Y CI10BHBIE Bribopxka ciiyuaiiupix 3uauennii napamerpos Gesomacroct {X;;}
BapHaHTa | 0003HAYEHUS 1 2 3 Z 5 6 7 g 9 10
X, 62 57 64 60 53 61 51 65 58 54
1 X, 31 2,7 05 | 035 | 29 4,2 2,2 51 13 4,5
) 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 | 09 | 095 | 092 | 091 | 089 | 097 | 093 | 094 | 0,88
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 | 086 | 077 | 084 | 081 | 092 | 093 | 099 | 091 | 096
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[Mpeamonaraercs, uto CB X; nMeeT paBHOMEPHOE pacrpeeicHue ¢ HEM3BECT-
HbIMU TpanuiiaMu X € R[A; B], a X, - HopMaisHOE pacmpezencHue. Heobxommmo
OIIEHUTH MapameTpsl pactpeseneaust CB X, u X,.

3agaua Nel7. Ilpu peMOHTHO-BOCCTAHOBHUTEIBHBIX padOTaX HMCHOJIB3YIOTCS
KOMILJIEKTYIOIME 3EMEHTHI (y37bl), TOCTYIAIOMIAE OT TPEX MOCTABLUIMKOB B CIIEY-
roiert 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
anemeHTa. [locae 3aMeHbl IPOBOAUTCS KOHTPOJIb TEXHUUECKOIO COCTOSIHUSL CUCTEMBI.

OnpenenuTh BEpOSATHOCTh YCTPAHEHUSI HEUCIIPABHOCTH IIPH MEPBOM K€ 3aMEHE
OTKa3aBLIETO 3JIEMEHTA, €CJIM KOMIUIEKTYIOLUE 3JIEMEHThl BEIOMPAIOTCS POU3BOJIb-
HBIM 00pa3oMm.

3agaua Nel8. Ha npennpusituu, umeercs 100 pabounx Mect (IOCTOB, CTAHKOB
U T.I1.), CPEJId KOTOPBIX 0KOJIO 15% HE COOTBETCTBYIOT TpEOOBaHUSIM OE30MIACHOCTH.
Jlj1s IpoBepKHU yCIOBU Tpy/1a, MPOU3BOJIBHBIM 00pa3oM BbiOpaHbl 10 pabounx mecT.

Heo0xo11uMo mocTpouTh 3aKoH pactpenenenus sepostaoct P(X =K) toro,
4TO B BRIOOPKY TomaayT poBHO K pabounx mect (PM) ¢ HapymieHUusIMU TpeOOBaHUN
oe3onacHocTu. HaliTn MaTeMaTtnyeckoe okHu1aHnue u aucnepcuto urnciia 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 maptuu u3 160 snemeHToB, 0K0JI0 17% 37IE€MEHTOB HUMEIOT
omacHble AedekThl. st mpoBepKH KadecTBa MapTHH, MPOU3BOJILHBIM 00pa30M BHI-
Opanbl 15 oOpasuoB. Heo6xoaumo mocTpouTh 3aKOH paclpeieiieHUus BEpOsITHOCTU
P(X =K) toro, uro B BEIOOpKY nomamyT poBHO K me(eKTHbIX (ONacHBIX) dIEMEH-
TOB. OLIEHUTh MaTEMATHUECKOE 0XKUJAHUE U TUCIEPCUIO YHciia Je(EKTHBIX JIeMeH-
ToB. HaliTn npousBoasilyto 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. ][y OIEHKM TEXHMYECKOTO COCTOSIHUS OOBEKTa, MPOBOIATCS

U3MEpEHHs] HEKOTOPOH (pU3nMuecKor BeIWYHHbI (IpU3HAKa OMAcHOCTH). BeposTHOCTH
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TOTO, YTO MPU OJHOM M3MEPEHHUH OyneT JOIMylIeHa OlMOKa, MPEeBbIlIAoNas 3a1aH-
HYI0 TOYHOCTb, paBHa 0,4. [IpousBeseHbl TpU HE3aBUCUMBIX M3MepeHus. Haltu Be-
POSITHOCTH TOTO, YTO TOJIBKO B OJHOM (JIBYX) U3 HUX JOMYIIEHHAs OIINOKA PEBBICUT
3a1aHHYI0 TOYHOCTb.

3apaya Ne2l. [Ipu oreHKe TEXHUUYECKOTO COCTOSHUS 00BEKTa, U3MEpPEHUE He-
KOTOpOH (PU3WYECKON BEIMYWHBI, KaK MPHU3HAKA 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 W3MepeHus. HallTu BEpOATHOCTH TOTO,
YTO TMPU OJHOKPATHOM H3MEPEHUH, XOTsS Obl OJTHUM CPEACTBOM, OYIET AOIyIIeHa
omuoKa.

3amava Ne22. Ciny4dailHblil pOLECC CMEHBI COCTOSIHUM CIIOKHOUW CHCTEMBI SIB-
JSIeTCS. MApKOBCKMM. BO3MOXKHBIE BapHWaHThl Pa3MEUEHHOTo Irpada COCTOSIHUM Cu-
CTEMBI B MIPOLECCE IKCIUTYaTALMU, UMEIOT CIIEIYIOIINI BUI;

Aot Hoo

Puc. 5.3. BapuanTsi rpad)0B COCTOSIHUI CHCTEMBI

HeoOxoaumo, i 3a1aHHOTO BapuaHTa rpada coctosHuii (cM. puc. 5.3), 3amnm-
CcaTh MAaTpHUIy MHTEHCHUBHOCTEN MEPEXOJ0B, COCTaBUTh CUCTEMY ypaBHeHU Koiamo-
ropoBa JJii HECTallMOHAPHOTO U CTAllMOHAPHOTO PEXUMOB (DYHKIHMOHHUpOBaHUsS. B

HayvalbHbIM MOMEHT BpeMeHH (t =0) cuctema HaxoIuIach B COCTOSHUM S, .

Beruuciuth cranoHapHbIE BEPOSTHOCTH COCTOSIHUM CHCTEMBI C y4E€TOM HC-
XOJIHBIX JaHHBIX (CM. HOMEp BapuaHTa), MPEJCTaBJICHHBIX B Ta0d. 5.7 UHTEHCUBHO-
CTEel mepexo1oB (0TKa30B U BOCCTAHOBJICHUH ).
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Tabmauua 5.7

Tabnuira UCXOMHBIX TaHHBIX (BapHaHT rpada COCTOSHHUA — A)

HWHTeHcuBHOCTH IEPEX00B

Howmep
BapHaHTa A o1 }le Hog
1 52-107° 35-107° 0,042
2 39-10°° 2,63-107° 0,053
3 2,6-107° 1,75-107° 0,063
4 39.10°° 8,75-107* 0,074
5 1,3-1073 7.107 0,084

Tabiuia HCXOAHBIX JTAHHBIX (BapHaHT rpada coCTOSHHN — B)

MHTEHCUBHOCTH NTEPEXOI0B

Howmep
BAPHAHTA Aoy Ao Moz
1 52-107° 35-107° 4,7-107°
2 39-10°° 2,63-107° 5,3-10~*
3 2,6-1073 1,75-1073 6,2-107
4 39-107° 8,75-10™ 4,2.10™
5 1,3-107° 7-107 0,2-10°

Tabnuira UCXOAHBIX TaHHBIX (BapuaHT rpada coctosiauii — C)

HMHTEeHCUBHOCTH INepexo0a0B

Howmep
BapuaHTa Mot Mo Moz 2P
1 52.10° | 35.10° | 4,7-10°° 0,042
2 39-10° | 2,63-10° | 53.10* 0,053
3 26-10° | 175-10° | 6,2-10 0,063
4 39-10° | 875-10* | 4,2-10°° 0,074
5 1,3-1073 7-107 0,2-107 0,084

Tabnuia MCXOAHBIX TaHHBIX (BapuaHT rpada cocrosiauii — D)

MHTEHCUBHOCTH NTEPEXOI0B

Howmep
BapHaHTa Aot oo Mg Lo
1 52-1073 35-10°° 0,028 0,042
2 39-107° 2.63-107° 0,035 0,053
3 26-107° 1,75-107° 0,042 0,063
4 39.10°° 8,75-107* 0,035 0,074
5 13-10°3 7.107* 0,049 0,084
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3agaya Ne23. TpeOyeTcss MpoBECTH aHAIN3 XapPaKTEPUCTHK O€30MacHOCTH 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€3011acCHOM COCTOSIHUSIX, IIPU YCIIOBUH, YTO B COCTOSIHUU: S - cuctema paboTocmo-

coOHa, B 0€30M1aCHOM COCTOSIHMHM; S, - cucTeMa HepabOTOCIOCOOHA, HO B O€30MaCHOM
COCTOSIHUH; S, - CUCTEMa HEPaOOTOCIIOCOOHA, B OTTACHOM COCTOSTHHH.

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

T36J'H/IIIa HUCXOOHBIX JaHHBIX

HOMep HNuTencnBHOCTH INepexo0a0B
BapHaHTa Aoy Ao Hio H2o
1 52-107° 35-107° 0,028 0,042
2 39.10° | 2,63.10°° 0,035 0,053
3 26-10°° 1,75-1073 0,042 0,063
4 39.10° | 8,75-10™* 0,035 0,074
5 1,3-10°3 7.107* 0,049 0,084

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

3agaua Ne24. Heo6xoammo, 000CHOBaTh ONTUMAJIBHBIN BapUaHT OpPTaHU3aIU-
OHHO-TexHH4Yeckux Mmeponpustiii (OTM), HanpaBieHHbIX Ha YIy4lIeHUE MoKa3aTe-
Jeit 6€30MacHOCTH M HAJIC)KHOCTH CUCTEMBI, KOTOPBIA 00€CTICYUT MUHUMYM CyMMap-
HBIX 3aTparT, CBS3aHHBIX KaK C PacxoJaMH 1O MOJICPHHM3AIMA CHCTEMBl U OpraHU3a-
muu PBP B mpouecce skcrutyatauuu (T, =8760 4.), Tak u nukBuaanuen mocien-
CTBUI aBapuil M OTKa30B. B mpoliecce sKCITyataly cUCTeMa MOXET HaXOAUThCS B
Tpex coctosHusAX (puc. 5.5): S,- cucrema paboTocrnocoOHa, B 6€30MaCHOM COCTOSI-
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HUM; S;- cuctemMa HepabOTOCIOCOOHa, HO B O€30MacCHOM COCTOSIHHH; S,- CHCTEMa

Hepa60Tocnoco6Ha, B OITIACHOM COCTOSHHH.

Puc. 5.5. I'pad cocrosiHuii cucTeMbl

CTOMMOCTHBIE XapaKTEPUCTUKU W IKCIUTyaTAllMOHHBIE TOKA3aTeNd CHUCTEMBI,
IpEJICTaBICHbl B TAOJNMIIE UCXOJHBIX JAHHBIX, I/I€ B YMCJIUTENE YKa3aHbl 3HAUCHUS
NOoKa3aTelield, B 3HaMEHaTelle - CTOMMOCTh MEPOINPUATHN 1O UX 0OecleueHHIo (Tu1aTa
3a yJIydIIeHUe TIoKa3aTelel), a BepxHuil uajaeke K=1,...,5 obo3HavaeT HOMep Bapu-

aHTa PeLCHUS.

TaOnua UCXOMHBIX JaHHBIX
CTOMMOCTHBIE M HKCILUTYaTAllMOHHBIC MTOKA3ATEJIM BAPUAHTOB MOJICPHU3ALINU

Howmep TexHHuECKOM CUCTEMBI CucTeMsl 3KCIUTyaTalluu
BapHUaHTa
O"IPM (k) 7‘}61/(:(';1 7‘%2 /ng Hlfo/cll(o Hgo/clz(o
1 52-10°/546 | 35-10°/94,0 0,028/ 93 0,042/128,6

39-107°%/109,2 | 2,625-103/281,9 | 0035/186 | 0,053/257,1

2,6-10°%/382,2 | 1,75.10°%/751,7 | 0,042/279 | 0,063/385,7

39-10°/109,2 | 8,75-10*/1200 | 0,035/186 | 0,074/642,8

gl wW|IN

1,3-107%/819,0 | 7-107*/2700 0,049/1000 | 0,084/1700

N3BecTHO, YTO cUCTEMa HENPEpPHIBHOTO NEWCTBUS, a CpPEAHHE 3aTpaThl 3a
HAXOXKJEHUE CUCTEMbI B HEPAOOTOCIIOCOOHBIX COCTOSIHUSAX S U S, , B TEUEHHE OJTHO-

ro yaca, coctaBisier C; =1,5y.e. u C,, =37,8 y.e., coorBeTcTBeHHO. BBIOOD CTpaTe-
T'Y TIPOBOJIUTH C YYE€TOM CHUTYallMOHHBIX OCOOCHHOCTEM: a) 0e3 orpaHnueHHui Ha 110~
Kazarenu O0e30MacHOCTH M HaJeKHOCTH CHUCTEMbI; O) MpU 3aJaHHBIX MOKa3aTessixX
Oe3omacHocTH cucteMbl Pyb >0,991.

3amaya Ne25. Ha npenanpuatvl UCHoNib3yIOTCSI N OJHOTUITHBIX CTAHKOB C
YITY. B npornecce pyHKIIMOHUPOBAHUSI CTAHKOB BOZHUKAIOT OTKa3bl. IHTEHCUBHOCTh
MIPOCTEUIIEr0 MOTOKA OTKA30B paBHa A . OTKa3aBIIUN CTAaHOK OTKIIOYAETCS U OXKH-
JlaeT Havajla peMOHTa. Bpems okuaaHus Hayaia peMOHTa OTKa3aBIIEero CTaHKa, pac-
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IIPENEIICHO 10 MOKa3aTeJIbHOMY 3aKOHY C IapaMeTpoM . Bpems pemoHTa OoTKa3as-
IIET0 CTaHKa, PACIPENEIEHO 0 T0KA3aTEIbHOMY 3aKOHY C IIapaMeTpoM 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 HAXOJAIIUXCS B PEMOHTE; B) CpeIHEE BPEMS 0KH-
JTaHWUSI PEMOHTA M YCTPAHCHHS OTKas3a.
BapuaHThl HCXOMHBIX TaHHBIX OTPAXKEHBI B TaOJIUIIe HHTEHCUBHOCTEH MEepexo0-
10B (cM. Tab. 5.8).

Tabmuna 5.8
Tabnuiia ncXoIHBIX JaHHBIX (BapuaHT rpada coctosauii — B)
Howmep NHTEHCUBHOCTH IEPEXO0B

BapuvaHTa A ® [

1 52-107 35-107° 4,7-1072

2 39.107* 2.63-1072 53-1072

3 26-10™ 1,75-1072 6,2-1072

4 39.107* 8,75-1072 4,2.1072

5 13-10™ 7.1072 0,2-1072

3amava Ne26. CTpyKTypHasi cxema CUCTEMbI UMeeT BuJ (puc. 5.7):

— Xg
X X3 X4 —‘
1
— X7 X10
— X5
X
2 T_ X8 _T Xll -
Xs —

Puc. 5.7. CTpykTypHasi cxeMa CI0KHOM CUCTEMBI
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BepositHocti p; =p(X;) Oe30TKa3zHON pabOTHI €€ AIEMEHTOB (B HEKOTOPBIi

(1)I/IKCI/Ip0BaHHBII\/JI MOMCHT BpeMeHI/I) IMPUBCACHLI B Ta6JII/IHe HCXOAHBIX NTaHHBIX.

Tabmuma 5.8

Ne Tokazatenu Ge30TKa3HOCTH 3J1eMeHTOB cucTeMbl P; = P(X;)
papranta |, P, Ps Py Ps Ps P; Ps | Po | P | Pu

1 0,93 0,89 0,88 | 091 | 0,99 | 094 | 0,87 | 091 | 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 | 099 | 097 | 099 | 0,88 | 0,89 | 0,87 | 0,98
4 0,89 0,89 097 [ 089 | 093 | 099 | 0,95 | 0,93 | 0,99 | 0,90 | 0,98
5 0,93 0,96 095 | 093 | 09 | 095 | 09 | 095 | 0,98 | 0,89 | 0,87
6 0,99 088 | 098 | 0,88 | 0,98 | 0,87 | 0,98 | 0,89 | 0,92 | 0,92 | 0,97
7 0,90 0,96 090 | 097 | 092 | 094 | 098 | 0,96 | 0,93 | 0,95 | 0,94
8 0,94 0,92 0,89 | 09 | 09 | 09 | 091 | 094 | 0,95 | 0,89 | 0,93
9 094 | 098 | 09 | 098 | 099 | 097 | 0,95 | 0,88 | 0,96 | 0,92 | 0,92
10 0,87 0,90 097 | 092 | 093 | 097 | 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 Q c* OHpGIIGJII/ITB MHHUMAJIBHO HGO6XOI[I/IMI>IC

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

CTH) 1J1s obecnedeHns nokasaresneil 6e30TKka3HOCTH chucTeMbl He MeHee: PP >0,9915

u PP >0,9985 .

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

neHHbie B Ta0. 5.9. CpaBHUTH NOJTyUYECHHBIE PE3YJIbTATHI.

OO~
® : ® : ®-
Puc. 5.8. Cucrema co cTpyKTypoil CXeMOU THUIIA «IECTHULIA»
Tabmuma 5.9
Ne JlaHHbIC 0 HAJC)KHOCTHBIX IMOKA3aTEISIX AJICMEHTOB
cucteMel | P(X;) | P(Xp) | P(Xs) | 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 OE30TKa3HOM pabOTHI AJIeMEH-
TOB (B HEKOTOPHKIH (PUKCHUPOBAHHBI MOMEHT BpeMeHH) paBHbI P; =P =0,934.

_®é@® # X
— (%5
OO

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

Heobxoaumo, ncxons U3 KpUTepUs MUHHUMYMa CYMMAapHBIX 3aTpart, OINpese-
JUTh ONTUMAaJIbHBIE 3HAYEHUS MOKa3areseil 0€30TKa3HOCTH 3JIEMEHTOB CTPYKTYPHOU
cxembl Tpymmbl X 5 C{Xi‘ 1=1,2,4578} u Xy C{Xi‘ I=3,6}, mpu ycioBuu, 4TO
(yHKUIHHU 3aTpaT, CBA3aHHBIX C BBIMOJHEHUEM padoOT MO UX o0ecneYeHuto (MOAEpHHU-
sauun) umeroT BuA: C,(p) = Cyae™P; Co(p) =Coge®® ™, rae Cyn, Cogr 0y, Op -
CUTYallMOHHBbIE KOA((DHUIIMEHTHI, YYUTHIBAIOIINE IEPBOHAYAIBHYIO CTOUMOCTHh U
CJI0KHOCTh BBITIOJIHAEMBIX PaloT.

[Iporao3upyemsiii yiep06, 3atpaThl (y.e.) U CUTyallMOHHBIE KOA(DPUIIUEHTHI

CJIIO’)KHOCTH, CBSI3aHHBIC C BBITIOJIHEHHEM PaboT, IpecTaBiieHbl B Ta01.5.10.
Taomuna 5.10

Howmep CuTyalMOHHBIE TIOKA3aTEIN CTOUMOCTHBIX 3aTpaT
Bapuanta | C, Con 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 7 26,7 3,7 3,4 170

MakcumanbHO JONMYCTUMBIE U3MEHEHUS MOKa3aTesie HaJeKHOCTH, OJHOBpE-
MEHHO KacaroTcs BCEX AJIEMEHTOB CHCTEMbI, M HAXOAATCA B Ipeenax Po., < 0,9999 .

3amaua Ne29. MocTukoBas CTpyKTypHasi cxema cuctemsl (puc. 5.10) cocrout
U3 WUICHTUYHBIX DJIEMEHTOB, KXl M3 KOTOPBIX XapaKTEPHU3yeTCs BEPOSTHOCTHIO
6e3oTkazHoi paboTel P; =0,9. OTKa3 cucTemMbl MPUBOIUT K aBapuu, ymepo oT Ko-
TOpoi ouieHnBaetcs B 53791 (y.e.).

TpeOyeTcss HATH BEPOSTHOCTh OE30TKA3HOW PabOTHI CHCTEMBI M PUCK TIPH
BO3HUKHOBEHUU aBapuH, TIPU YCIOBUH, YTO OTKA3bl JIEMEHTOB HE3aBUCHMBI.
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Puc. 5.10. CucreMa ¢ MOCTHKOBOM (CET€BOM) CTPYKTYPHOU CXEMOM
3amaya Ne30. BapuaHTbl CTPYKTYPHBIX CXEM CIIOKHBIX CUCTEM M UX MOKa3a-
TEJIN HaJeKHOCTH, TIPEICTaBIICHBI HA puc. 5.11 1 B TabynIle UCXOAHBIX TaHHBIX (CM.

taba. 5.8). HeoOxomumo, ¢ y4eToM 3aJaHHON CTPYKTYPHOH CXeMbl U BapHaHTa HC-
XOJHBIX JTaHHBIX, BBIUUCINUTH BEPOATHOCTh OTKa3a cucreMsbl Q.. Onpenenurs CTpyk-

TYPHYIO 3BHAYNMOCTB OTACJIBbHBIX 3JICMCHTOB.

Xs 1 Xa |-

Puc. 5.11. BapuaHTbl CTPYKTYPHBIX CXEM CIIOKHBIX CUCTEM
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Tabmuua 5.11

No Iloka3zaTenyn HaZEKHOCTH DIIEMEHTOB CUCTEMBI ; = p(Xi)

Bapu-

aara | P1 P, Ps3 P4 Ps Ps P7 Ps Pg | Pwo | P | Pisua
1 09 | 096 | 0,94 | 0,97 | 0,99 | 0,98 | 0,93 | 0,95 | 0,89 | 0,91 | 0,95 | 0,87
2 09% | 093 | 0,88 | 091 | 0,89 | 0,93 | 0,99 | 0,88 | 0,93 | 0,93 | 0,92 | 0,94
3 09 | 092 | 0,99 | 0,94 | 0,88 | 0,88 | 0,97 | 0,91 | 0,92 | 0,90 | 0,94 | 0,94
4 089 | 09 | 089 | 089 094 09 |09 097 |09 | 091 | 091 | 097
5 091 | 09 | 094 | 0,98 | 0,87 | 0,93 | 0,90 | 0,87 | 0,96 | 0,96 | 0,95 | 0,95
6 094 | 093 |09 | 093089 (09 |09 | 090 | 09 | 095 | 0,94 | 0,88
7 097 | 09 | 094 | 091 088 099 | 099 | 098 | 093 | 091 | 0,93 | 0,87
8 091 | 094 | 097 | 0,95 | 091 [ 091 | 094 | 091 | 090 | 0,95 | 0,93 | 0,91
9 09 | 09 | 0,96 | 0,95 | 0,94 | 0,97 | 0,97 | 0,88 | 0,91 | 0,95 | 0,93 | 0,91
10 091 | 093 | 094 | 091 | 0,96 | 0,94 | 0,94 | 0,99 | 0,88 | 0,89 | 0,96 | 0,98
11 09 | 094 | 091|087 | 097 |09 |09 | 093 | 089 | 094 | 0,89 | 0,9
12 09 | 094 | 0,87 | 093 | 0,96 | 0,91 | 0,94 | 0,94 | 0,94 | 0,97 | 0,96 | 0,97
13 092 | 0,87 | 0,98 | 0,92 | 0,90 | 0,87 | 0,98 | 0,92 | 0,98 | 0,98 | 0,95 | 0,97
14 0,88 | 092 | 091 | 0,96 | 0,96 | 0,98 | 0,99 | 0,95 | 0,89 | 0,92 | 0,91 | 0,91
15 093 | 09 | 0,88 | 0,97 | 0,97 | 0,97 | 0,98 | 0,95 | 0,89 | 0,90 | 0,93 | 0,94
16 089 | 092 | 093 | 0,98 | 091 | 0,88 | 0,91 | 0,92 | 0,92 | 0,92 | 0,88 | 0,91
17 09 | 092 | 097 | 0,91 | 0,95 | 0,97 | 0,94 | 0,94 | 0,90 | 0,98 | 0,99 | 0,93
18 09 | 091 | 091 | 094 |09 (099 | 089 | 091|099 | 09 | 0,88 | 0,97
19 0,89 | 098 | 0,96 | 0,97 | 0,91 | 0,96 | 0,96 | 0,89 | 0,90 | 0,91 | 0,96 | 0,93
20 09 | 098 | 098 | 0,91 | 0,95 | 0,94 | 0,93 | 0,98 | 0,95 | 0,93 | 0,96 | 0,94

3agaua Ne31. Jloruko-BeposiTHOCTHBIN rpad cieHapus, 6€30MacHOr0 COCTOs-

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

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

BapuaHnTbl BeposTHOCTEH HUCXOIHBIX COOBITHH (TMOKa3areneil 0e30TKa3HOCTH

AJIEMEHTOB), TIPEACTaBIEHbI B Ta0. 5.12.

HeoOxoaumo 3ammcath aHAIUTUYECKOE BBIPAXKEHUE JUISI BEPOSITHOCTHOMN

q)YHKHI/II/I 0e30I1acHOI0 COCTOSIHHSI CUCTEMBI M BBIYHCIIUTH COOTBCTCTBYIOIIHC ITOKA-

3aTCJIN.
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Tabnuua 5.12

Ne Iloka3zaTenyn HaZEKHOCTH DIIEMEHTOB CUCTEMBI [; = p(Xi)
Bapu-
aHTa Py P, Ps Py Ps Pe P,

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

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

3agaua Ne32. Jloruko-BepOsSTHOCTHBIN rpad ClieHapus, OMacHOW CUTyalllu B
npoiiecce GyHKIIMOHUPOBAHUSI CUCTEMBI, TPEACTaBIEH Ha puc. 5.13.

/\

/\
& W& ©

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

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

aruu, mpejacTaBiieHsl B Ta0n. 5.13. Heobxoammo 3amucaTh aHAIUTUYECKOE BBIpaKe-
HUE JIJI1 BEPOSITHOCTHOM (D)YHKIIMM OMACHOT'O COCTOSIHUSI CHUCTEMbI M BBIYMCIIUTH CO-
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OTBCTCTBYIOINMEC ITOKA3aTCIIN PHUCKA.

Tabmuma 5.13

No BeposiTHOCTH IIPEAIIOCHUIOK K IIPpOMCLIECTBUAM (]; = q(zi) CroumocTs ymepba
BapHaHTa | (], d, 05 Jy Us U6 q, C,(ve)
1 0,04 0,02 0,12 0,02 0,08 0,05 0,13 7.10°
2 0,11 0,07 0,08 0,10 0,02 0,13 0,02 13-10°
3 0,02 0,10 0,06 0,10 0,01 0,10 0,13 22.10°
4 0,06 0,11 0,12 0,05 0,08 0,12 0,09 13-10°
5 0,10 0,11 0,04 0,07 0,09 0,13 0,03 35.10
6 0,11 0,01 0,07 0,07 0,04 0,10 0,08 27 .10
7 0,09 0,09 0,10 0,07 0,11 0,10 0,09 15-108
8 0,06 0,09 0,09 0,07 0,02 0,11 0,03 43-10°
9 0,11 0,13 0,05 0,05 0,11 0,10 0,10 51-10°
10 0,03 0,08 0,08 0,06 0,09 0,04 0,03 13-108
11 0,06 0,12 0,02 0,08 0,09 0,01 0,05 144 -10*
12 0,13 0,10 0,10 0,03 0,09 0,04 0,09 77 -10°
13 0,11 0,05 0,07 0,06 0,12 0,13 0,04 138 -10°
14 0,08 0,13 0,02 0,11 0,06 0,12 0,09 344 -10*
15 0,08 0,07 0,04 0,05 0,05 0,01 0,06 92.10°
16 0,03 0,01 0,07 0,07 0,11 0,08 0,13 105 -10°
17 0,04 0,07 0,07 0,10 0,05 0,02 0,12 11-10’
18 0,11 0,04 0,08 0,09 0,07 0,08 0,11 64 -10°
19 0,05 0,10 0,08 0,08 0,12 0,12 0,03 54.10°
20 0,03 0,08 0,02 0,06 0,01 0,03 0,12 0,37 -10°

3amauya Ne33. Orka3 cHCTEMBI, CTPYKTypHasi CXema HaJIeKHOCTH KOTOPOM

IIPEACTABIICHA HA puc. 5.14, IPUBOIUT K aBapuu.

Puc. 5.14. CtpykTypHas cxemMa CUCTEMBI
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Heo6xonumo, ¢ yuetoMm npuHATHIX 0003Ha4YeHui (puc. 5.14), coctaBuTh rpa-
¢budecKkyro MoJieb CIIEHApHUs: a) OTMIACHOTO COCTOSIHUSI CUCTEMBI; 0) 06e30macHoro co-
CTOSIHUS CUCTeMBI. PaccumTaTh nmokasarenu 6€301acHOCTU (OMaCHOCTH) CUCTEMBI.

3amauya Ne34. Harpy3ka Ha NOAIIMIHUK SIBJISIETCS HOPMaJbHO PacCIpe/eieH-
HOM cy4yaliHOHN BeMMYuHOM X CO CpeHUM 3HaueHueM M, =85 H u cpegnum kBaj-

patuueckuM oTkiaoHeHueMm o, =10,0 H. IlpenensHas Harpy3ka Takke MUMEET HOp-

ManibHOe pacmpeneneHue co cpeaaum M =100 H u o)° =2 H. Bennunna makcu-
MaJIbHO BO3MOYKHOT'O yIepOa BCIIECACTBUE MPEBBIMICHUS MPEICIbHON HArpy3kud Co-

crapmster 107y.e. TpebyeTcs onpeenuTh CPEH I IKCITYaTaMOHHBIH PUCK.
3agaua Ne35. PaboTocniocoOHOE COCTOSIHUE PAKETHOTO JBUTATENsl OMpeness-
€TCsl JaBIICHUEM B KaMepe cropaHusi pP. [laBiieHre mMeeT HOpMaJbHOE pacipezene-

HHe ¢ xapakrepuctukamn m, =5MIla, o, =0,0625 MITa?. Beixon mapameTpa p 3a

Hecay4yalHble npeaensl P, =6 MIlaun p,,;, =4 MIla paccMarpuBaercs Kak mapa-

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

3amaya Ne36. PaGoTocriocoOHOE COCTOSTHUE PAKETHOTO JIBUTATENs ONpeIes-
eTCsl JaBJICHHEM B KaMmepe cropanus P. JlaBieHue mMeeT HOpMAIBLHOE pacrpesese-

HUe ¢ xapakrepuctukamu my=5MIla, c,=0,25 MITa?. Bbixox mapamerpa p 3a

HeCIy4yalHble Ipenensl P, = 6,0 MIla paccmarpuBaercs kak aBapuiiHBII apameT-
puyeckuii otkas. Heo6xoaumo paccuuTaTh BEpOSTHOCTh aBapuM B pe3yJbTare Inapa-

MCTPHYCCKOI'O OTKA3a PAKCTHOI'O ABUT'ATCIIA.

3agaua Ne37. HepesepBupoBaHHAsI CUCTEMA COCTOUT M3 YETHIPEX 3JIEMEHTOB,
OTKa3bl KOTOPBIX MPUBOIAT K yiiepOy. NHTEHCUBHOCTh OTKa30B AJIEMEHTOB H3BECT-

Ha: A, =2-107" wac?; A, =7-10" wac?; A, =5-10"* wac’; A, =3-10"° wac™.

Benmuunna ymep6a m3-3a OTKa30B AJEMEHTOB COOTBETCTBEHHO COCTABIISIET:
Y; =920 y.e.; Y, =800 y.e.; Y;=1430 y.e.; Y, =650 y.e.

OnpenenuTh SKCIUTYyaTallMOHHBIM PUCK CUCTEMBbI Kak (DYHKIIUIO BPEMEHU U
HAWTU CaMblii KDUTUYHBIN 3JIEMEHT CUCTEMBI.

3agaua Ne38. BoccranaBnuBaemasi, HEPE3EpBUPOBAHHAA CUCTEMA COCTOUT U3
YETBhIPEX DJIEMEHTOB, OTKa3bl KOTOPHIX MPUBOJIAT K yIiepOy. THTEHCUBHOCTH OTKA30B
onemMeHTOB  paBHa: A, =2-107 wacl; A, =7-10" wac’; A;=5-10" wac™;

Ay =3-10" gac. MIHTeHCHBHOCTH BOCCTAHOBJIEHHI KA/KIOTO dMeMeHTa I, =1 uac™
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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 CUCTEMbI C YYETOM BOCCTAHOBIICHUH U
CpaBHUTL €TI0 C PUCKOM B CJIy4dac HEBOCCTaHABIMBAEMOMN CUCTEMBI.

3apauya Ne39. HepesepBupoBaHHasi CUCTEMA COCTOUT U3 YETHIPEX IEMEHTOB C

MHTEHCUBHOCTBIO OTKAa30B, COOTBETCTBEHHO: A, =2-107" wac®; A, =7-10" wac™;

A3 =5-10"* wac; A, =3-107 wac?. M3-3a BEICOKOTO pHCKA s 0OCITYKHBAIONIETO
nepcoHana, Mpu OTKa3e JIIo0OTO 3JIEMEHTa, CHCTEMa IMOJHOCThIO OTKIIOYAETCA Ha
BpeMs BOCCTAHOBUTEIBHBIX PabOT (HampuMep, BOCCTAHOBJIECHUE BBICOKOBOJIBTHBIX
JUHUHA 3nekTporepenad). CpeaHee BpeMs YCTpaHEHHUS OTKa30B COOTBETCTBEHHO CO-
CTaBJIAET: T, =5 4acoB ; T, = 2,5 4yaca, T, =3 4aca; T, = 2 Jaca.

TpeOyeTcs onpenenuTh: a) BEpOATHOCTh O€30TKa3HON pabOThI CUCTEMBI; 0)
cpeaHee BpeMs 0€30TKa3HOM padoThl; B) CpeHEE BPEMsI BOCCTAHOBJICHUS, T') KO3 (]-
(UIUEHT TOTOBHOCTU CUCTEMBI.

3agaua Ne4(. HeoOxonuMo MOCTPOUTH MApKOBCKYIO MOJIENb U BBIUYHUCIUTH
CTAI[MOHAPHBIE TOKa3aTeIN HaJEeKHOCTH CHCTEMbI, CTPYKTypHasi CXema KOTOpOH
npejcTaBiieHa Ha puc. 5.15. DneMeHThl AyOJUpPOBAHHOW MOACUCTEMBl PABHOHAIEHK-

HBI C MFHTEHCHBHOCTBIO OTKa30B A, = 0,02 4ac™ ¥ MHTEHCHMBHOCTBIO BOCCTAHOBJICHHS
u, =05 uac?. VIHTEHCHMBHOCTH OTKa30B M BOCCTAHOBJIEHHI HEPE3€PBUPOBAHHOTO
5JIEMEHTA PAaBHBI COOTBETCTBEHHO A, =0,01 wac? u p, =1 wac? . OGemyxuBaer cu-

cTeMy oAHa Opurazaa ¢ mpsiMbIM HPUOPUTETOM.

Puc. 5.15. CtpykTypHas cxema CUCTEMBbI

3agaua Ne4l. HeoOGxoaumo MOCTPOUTH MApKOBCKYIO MOJIEIb M BBIYUCIHUTH
MOKA3aTeN HAJEKHOCTU CHUCTEMbI, CTPYKTypHasi CXeMa KOTOPOM Mpe/cTaBieHa Ha
puc. 5.15. DneMeHThl 1yOIMPOBAaHHOM MOJCUCTEMbl PABHOHAACKHBI C MHTECHCUBHO-
cThi0 0TKa30B A, =0,02 yac? u MHTEHCHBHOCTBIO BOoccTaHoBieHus M, =05 wuac™.

VHTEHCHBHOCTU OTKA30B M BOCCTAHOBJICHHN HEPE3EPBUPOBAHHOIO JJIEMEHTA PABHBI
cooTBeTcTBEHHO A, =0,01 wac m p, =1 wac? . O6cayxuBaer cucremy oana Gpu-
raja ¢ npsMbIM IPHOPUTETOM. B Hauase (pyHKIMOHMPOBAHUS CHCTEMA B MCIIPABHOM

cocTtosiHuU. BpeMs HenpepbIBHOW pabOThI cUCTEMBI t = 72 yaca.
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3agaua Ned42. Ha ocHOBE CTAaTUCTHYECKUX TAHHBIX YKOJIOTMYECKOIO MOHUTO-
pUHTA BPEIHBIX BHIOPOCOB B I. MOCKBE M3BECTHO, YTO B JICTHUM MEPUOJ MPEBHITIIE-

HHUE KOHIIGHTpaluM Bpemnbix BemecTs B mpeaenax C¥ < C, < 3C™* (kareropus

C UK

npesbilieHust A;) U B mpenenax 3 < C, (kareropusi A,) cooTHOCUTCS 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
BEIIECTB MEPBOIl U BTOPOI KaTeropuii (coosituit A; u A,), Ipu yCIOBHH, YTO OHU

UMEIOT OMHOMUHAJIBHBIN 3aKOH pacripesiesieHus. BruucauTh MaTeMaTuyeckoe 0XKu-
JAHUE U CPEHE KBAJAPATUIECKOE OTKIIOHEHHUE 3TUX CIIy4alHbIX BEIUYHUH. [locTponuTs
pan pactpenenenus yucina npesbiienus [IJIK nepBoii u BTOpoil KaTeropuii.

3agaua Ned3. Cuctema cocTOUT U3 Tpex dnmeMeHToB X, , X,,X;. OTKa3bl 271e-

MEHTOB He3aBUCUMBIMU (coObiTus A, A,,A;) 1 paccMaTpUBaIOTCs KaK MPeaochL-

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) Bo3HMKaeT mpu oTKaze Jr000ro u3 sJe-
MEHTOB; 0) ecnu omnacHasi cutyaius (coobitue C) BO3HUKAET MPU OJHOBPEMEHHOM
OTKa3e BCEX AJIEMEHTOB; B) €Cli onacHas cutyanus (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 OTKa3aMHu TOpMo3HOU cuctembl TC — 13, cuctemsl pysieBoro ymnpasieHus — 9,
CHUCTEMBI OCBEIICHUS U CUTHaNMM3aIuu — 4, u 43 ciaydas - 1o BUHE BOJUTEINICH U JApY-
TUX y4aCTHHMKOB ABMKeHus. [Ipu stom, mu3 Bcex 43 ciayuaeB JATII mo Bume Bogure-
nel, 29 HenmoCpeICTBEHHO CBSI3aHHBI C HEMPABUJILHBIMU JEUCTBUSIMH BOAUTENS MPU
JBIDKCHUHU B CIIOKHBIX MeTeoycioBusax. OueHuts BeposTHOCTH (yactoty) ATII mo
MPUYMHE TEXHUYECKON HEUCHpPaBHOCTH TpaHCHOPTHBIX cpenctB (TC), a Takxke 1o
MIPUYUHE HENPABWIBHBIX JECWCTBUUA BOAUTEIIEN B CII0KHBIX METEOYCIIOBUSIX.

3amaua Ne4S. B orpacnu 1o utoram roja 3apeructpupoBaHo N =99 ciyuaes
TpaBMatu3ma U npodzadoneBanuii. M3 HUX 1o BuUHE paboTonmarens, CBA3aHHBIX C
HEUCITPaBHOCTHIO 000pynoBanus — 13, OoTCyTCTBHEM (HECOOTBETCTBMEM HOMEHKJIA-
TYpbI) CPEJICTB UHIUBUTYTBHON 3aIIUTHI — 9, HApYIIICHUEM PEeKUMa TPYyIa U OTAbIXa
paboTHUKOB — 4, 1 45 ciydas - 0 BUHE PAOOTHUKOB MPEANPUATUN U APYTUX ydacT-
HUKOB MPOU3BOJICTBEHHOTO Mpolecca. [Ipu 3ToM, u3 Beex 45 ciydyaeB TpaBMaTu3Ma
no Bujae paboTHUKA, 29 HEMOCPEICTBEHHO CBA3aHHBI C HAPYLIEHUSMU TPeOOBaHUIA
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0e30MacHOCTH MPU MPOU3BOJICTBE PabOT WM C HEMPABWILHBIMU JACHCTBUSIMU B aBa-
puiiHbiX curyanusix. OUEHUTh BEPOSITHOCTH (YacCTOTYy) CiIyyaeB TpaBMaTuU3Ma U
npod3abosieBaHuii o BUHE paboTOAATENs, & TAKXKE 110 BUHE paOOTHUKA U3-3a HETpa-
BWIBHBIX JCHCTBUU B aBAPUMHBIX CUTYaALIHSIX.

3amaya Ne46. B xo/1e moTeHIIMAIBLHO OMACHOM OIepaIiii MOTYT OBITh JIOMYIIIe-
HbI TEXHOJIOTUYECKUE HApYIIECHUS (OTKJIOHEHHUS), PACIICHUBAEMbIC KaK MPEANOCHUIKH K
npouciuecTsrio (coobitue A). BepostHocTs coObimus A pasra () =0,23. Xapakrepu-
CTUYECKas cly4aiiHas BelMYMHa (MHAUKATOpHAs (QYHKIMA) NPEANOChUTKM K TpOUCIIIe-
CTBHIO A, IPUHUMAET 3Ha4eHKe 1, ecim oHa BO3HHUKINA, U 0, ecny HeT, T.e. A . Heo6xo-
JTMMO, 0003HAYHMB YUCIIO TIOSIBIICHUS] COOBITHS A TPHU BBIMOJHEHUH ONEpaIiy KakK CIIy-
YailHy10 BEJIMYMHY X, MMOCTPOUTH Psil paclpeiesieHHs], MHOTOYTOJIbHUK U (DYHKIIUIO
pacnpenenenus [1I1. BeraucauTs 4ncnoBbie XapaKTepUCTUKUA COOBITHS A.

3agaua Ne47. Ananuzupyercs: 6€301acCHOCTh PabOThI TPEX HE3ABUCUMO (PYHK-
[IMOHUPYIOIIUX MOTEHIIMAIIBHO OMAacCHBIX cucTteM. BeposTHOCTh 6e30macHoi paboThl
nepBoil cuctemsl paBHa 0,7; Bropoit — 0,8; Tpetbeit — 0,9. Iloctpouts psin u QpyHk-
IIUIO pacnpeesieHus yucia 6ezonacHo padotaromux cucteM. [loctpouts rpaduku u
BBIYUCIIUTH YUCIIOBBIE XapaKTEPUCTUKH.

3amaua Ne48. HepesepBupoBaHHasi cucTeMa COCTOMT U3 YETHIPEX JIEMEHTOB,
MHTEHCHBHOCTh OTKAa30B KOTOPbIX paBHbL A, =0,005 wac?; A, =0,003 uwac™;
Ay =0,001 wac?; A, =0,0019ac?. TpeGyemas BepOATHOCTH GE30TKA3HON PabOTHI CH-
creMbl 3a BpeMmsi t =20 gacoB cocraBnsier P(t) =0,96. Onpenenuts TpeOyeMbie 3Ha-
YEHUsI BEPOSITHOCTU O€30TKa3HOU pabOThl SJIEMEHTOB (T.€. pacnpeesieHne TpedoBa-
HUI MO0 Ha/IEKHOCTU C YYETOM OTHOCUTENIbHOM YS3BUMOCTH 3JIEMEHTOB).

3amaua Ne49. Jlns 3a7aHHON BBIOOPKH MPU3HAKOB OMACHOCTH TEXHOJIOTHYE-
CKOTO IpoIecca YCTAHOBUTh HECKOJBKO BAPUAHTOB PErPECCHOHHBIX 3aBUCUMOCTEH.
O1eHUTh TECHOTY KOPPEISIIMOHHON CBs3HM. Vcmomnb3ys BCTpOEHHBIE (YHKIMH CH-
crembl Mathcad, HaliTh HamnydiiMe 3HAYCHHS MapaMETPOB 3THUX 3aBUCHUMOCTEH.
[Toctpouth ux rpaduku u Ha OCHOBE rpaUUECKOro aHAJIM3a U OLIEHKH OCTaTOYHOMN
JUCTIEPCUH BBIOpATh HAWITYYIIINA BapUaHT.

3apaua NeS0. IIpousseneno 10 m3mepenuii onHuM npudopom (6e3 cucrema-
TUYECKON OMMOKN) HEKOTOPOH (PU3NYECKON BETMYMHBI TEXHUYECKOW CHCTEMBI (IIPO-
niecca). [Ipu 3TOM cpegHeKBaagpaTUYHOE OTKIOHEHHE CIyYailHBIX OMMNOOK 0Ka3ajoch
paBHbIM o =0,8. HaliTu TOYHOCTH KOHTPOJIBHO-U3MEPUTENBHOTO MTPUOOpa C A0BEpPHU-

TeJIbHOU BepOoSITHOCTBIO [3=0,95. [Ipennonaraercs, 4To pe3ynbTaTbl U3MEPEHUN pac-

MNpEACICHBI HOPMAJIbHO.
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[Ipunoxenue 5
KypcoBasi padora no aucumuinimHe:

«YrnpaBiieHHe PUCKOM, CUCTEMHbI aHAJIM3 U MOJIeJTUPOBAHM E»

KypcoBas paboTa sBisieTcs CpeICTBOM MPOBEPKU YPOBHSI OCBOCHHSI MPOTPAM-
MBI 00y4YeHHUs B 4acTU (HOPMHUPOBAHUS OOIIEKYJIbTYPHBIX, 00IIeTPOdecCHOHATBHBIX
u ipodeccronansubix kKommerennmii - OK-5; OK-9; OK-10; OIIK-5; I1K-19; TTK-21.

KypcoBas paGoTa sBisieTcsi OJJHUM M3 3TAoOB MOATOTOBKU BBIITYCKHOM KBaju-
¢bukanmoHHON pabOTHI, CBA3AaHHBIM C TOCTAHOBKOM 3a7]auu UCCIeI0BaHUs, (opMaIu-
3allMel U pelIeHHeM 3a/ad YIMpaBJICHUS PHUCKOM, pa3paboTKoil (0OOCHOBAHUEM)
MPEJIOKEHHUH 10 COBEPIICHCTBOBAHUIO O0BEKTA UCCIIEAOBAHN.

Tematuka pedeparoB dopMupyeTcsi ¢ ydeToM TpeboBaHMil padoueit mporpam-
MBI TIO TUCLUIIMHE U MOXKETaHUH 00ydaeMbIX, MPOU3BOICTBEHHO-TEXHOIOTHIECKIX
ocobeHHocTel npennpusatus (chepsl AesITeNbHOCTH, (PYHKIIMOHATBHBIX 3a7a4 o0y4a-
€MBIX) U YTBEpPXKIACTCs Ha 3aceJaHuu Kadeapsl.

Ileny pabomer — 3aKpenuTh TEOPETUUECKUE 3HAHUSA U CPOPMUPOBATH MPAKTU-
YECKHWE HAaBBIKM CIEIUAINCTa B 00JIACTH CTAaTUCTUYECKOM 0OpabOTKU PE3yNIbTaTOB
MOHHTOPHUHTA W OILEHKU TMOKa3aTelied 0e30MacHOCTH CIOXKHBIX CHUCTEM (0OBEKTOB
HYKOHOMUKH ), TPOTHO3UPOBAHUS TEXHOTEHHOTO PUCKA, PEIICHUS YIPABIEHYECKUX 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 BEJTMYMH U OLEHKUA MX YHCIIOBBIX
XapaKTEPUCTHK;

® OIICHKHA BBIOOPOYHBIX XaPAKTEPUCTUK TCHEPATHLHON COBOKYIMHOCTH W WH-
TEpPBAJIHLHOW OIEHKH MapaMEeTPOB paclpe/esieHus, MPOBEPKU MapaMETPUUCCKUX TH-
MOTE3 O YHUCIIOBBIX 3HAUCHUSAX IMAPAMETPOB M 3aKOHE PACTIPEICIICHNUS;

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

® TOATOTOBKA WMCXOMHBIX JAaHHBIX JJIA PEHICHUS 3a1ad ONTHMH3AIUU TPO-
rpamMM (yTpaBJICHUECKUX BO3JCHCTBHI) oOecrieueHus: O€30MaCHOCTH CIIOKHBIX CH-
cTeM (MPOLECCOB) U YIPABJICHUS PUCKOM.
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[Ipunoxenue 6
JK3aMeHAIIMOHHDbIE OMJIETHI 10 JUCIHILINHE
«YmnpaBJ/jieHHue PUCKOM, CHCTEMHBI aHAJIN3 U MOJIeJTUPOBAHHE)

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

OaxynpTeT XUMHUIECKOH TEXHOJIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomorndaeckas 6€30MaCHOCTh TEXHUUECKUX CHCTEM)
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
st nanpaenenus noaroroku 20.04.01 «TexnochepHast 6€301acHOCTB

3K3AMEHAIIMOHHBIN BAJIET Ne 1

1. AkcroMartuka y4eHusi 0 0€30MaCHOCTH JKU3HEACATEIbHOCTH, IPUHIIMIIBI, TTO-
HATUA ¥ onpenieNieHusi. B3auMocBsI3b MOHATHI O€301aCHOCTH, HAJICKHOCTH, KUBYYeE-
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. kadempoit /T'padkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

dakynbTeT XUMHIECKOW TEXHOIOMU U OMOTEXHOIOTHH,
kadenpa «Ikonorunyeckasi 6€30MaCHOCTh TEXHUIECKUX CUCTEM)
HucnururHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOACIUPOBAHUE)
Jns nanpasiienus noarotoBku 20.04.01 «TexHocdepHas 6€30TaCHOCTHY

3K3AMEHAIIMOHHBIN BUJIET Ne 2
1. OGuye MOHATHS O MOTEHIMAIBFHO OMACHBIX OMEpalusiX U MOJCUCTEMax Jes-
TENBHOCTH. 3alIuiaemMble 00bEKThl. PaKTOPBI PUCKA U UX KIIACCHU(UKAIHS.
2. Ponb yenoBeueckoro gakropa B TEXHOT€HHOW Oe30macHOCTH. be3omacHoCTh

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

3aB. kadenpoit /T'padkuna M.B./
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKHA
POCCUMCKOM ®EJEPALIIU
DenepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHHue BhICIIero
o0pa3oBaHus
«MOCKOBCKUI MOJTUTEXHUYECCKUN YHUBEPCUTET»

QaxynpTeT XUMHUIECKON TEXHOJIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 3

1. OCHOBHBIE MOHSATHUS TEOPUU PUCKA, HACKHOCTH U OE30MACHOCTH CIIOXKHBIX
cucteM. Kpatkas XxapakTepuCTHUKa 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./

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
(I)EI[EPAJILHOE TOCYIJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BbICHIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

dakynbTeT XUMHIECKOW TEXHOIOHU U OMOTEXHOIOTHH,
kadenpa «xojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»

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

3K3AMEHAILIMOHHBIN BUJIET Ne 4

1. OCHOBHBIE TIOJIOKEHHSI SHEPrOPHTPONMUUHONW KOHUEMIMKU omnacHOCcTH. [ua-
JICKTUYECKasi B3aUMOCBSI3b MOHATUIHOTO ammapara TEOpUU HaJIeKHOCTH, O€30MacHo-
CTHU U PUCKA.

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

3. 3agaua.

3aB. xadenpoit /Tpapxuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPA.JIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 5

1. Bunbl onacHocrteit. O6mias kinaccudukanus onacHocTen. Yiep0, npuemie-
MBIl ymiepO.

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

3. 3amaya.

3aB. kadenpoii /Tpadkuna M.B./

MMUHHUCTEPCTBO OBPA30OBAHUS U HAYKH
POCCHIICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUNA YHUBEPCHUTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
Kagenpa «IKosoruyeckas 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. Cuctremnbie cBOICTBA TeXHOC(hEPHI, TPOOIEMBI MOACIUPOBAHUS U HHPOpMa-
IIMOHHOTO YIIPABJICHUS CIIOKHBIMUA cucTeMaMu. CHCTEMHBIE acleKThl 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 OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHALIMOHHBIN BUJIET Ne 7

1. CoBpemenHble HHGOPMAIMOHHBIE TEXHOJOTHUH U OCOOCHHOCTH KOMITBIOTEP-
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./

MMUHHUCTEPCTBO OBPA30OBAHUS U HAYKH
POCCHIICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHM MNOJUTEXHUYECKUMA YHUBEPCHTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
Kagenpa «IKoJoruyeckasi 6e30MacHOCTb TEXHUIECKUX CHCTEM)
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHANIU3 U MOJAEIUPOBAHUE)
Hus manipasnenus moarotosku 20.04.01 «TexHochepHast 6€30MacHOCTEY

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. CuctemMHBIN TOAXO U YIIPABJICHUE PUCKOM. PUCK-OpMEHTUPOBAHHBIE TTOIXO-
JIbI TIPU YIIPaBJICHUHM MOTEHIIMAIBHO OMACHBIMH OOBEKTaMM (CHCTEMaMHu, Ipoliecca-
MU, SBJICHUSIMH).

2. Moaenu noazepaHusi TpeOyeMoro ypoBHsI YMEHHI U HABBIKOB O€30I1acHOTO
BBITOJIHEHUS TTOTEHIIMAJIBHO OMACHBIX OINEpaIMii MEPCOHATIOM B MPOLIECCE MPOU3BOI-
CTBCHHOM JCSITCIbHOCTH.

3. 3amaua.

3aB. xadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
Hucnumrza « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOACIIUPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 9

1. OcHOBHBIE METOABI AaHAJIN3a ONIACHOCTEN U UX KpaTKas XapaKTePUCTHKA.

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

3. 3amaua.

3aB. kadenpoit /Tpadkuna M.B./

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

q)aKy.]'IBTGT XUMHYECKOM TEXHOJIOTUH K 6I/IOT6XHOJ'IOFI/II/I,
Ka(bez[pa «IKoJIoTHYeCcKasi 0€30IIaCHOCTh TEXHHUECKUX CHCTEM)
Hucrumivza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
s manpasnenus nmoarotoBku 20.04.01 «TexHocepHas 6e30macHOCTEY

K3AMEHAIIMOHHBINA BUJIET Ne 10

1. Konmenius BO3HUKHOBEHUS MPOUCIIECTBUH M UX TpapUUECKUE MOJEINH.
[Ipennoceuika K TPOUCIIECTBUIO. BUABI NpeANOCHUIOK TPOUCIIECTBHM.

2. OCHOBHbBIE TPUHLHUIBI CUCTEMHOIO aHajiv3a W MOJEIHUPOBAHMS IMPOLECCOB
MPUYUHEHHS! yiepba Mpu TEeXHOTEHHBIX MpouciiecTBUAX. KoHlentyaibHas MOIeb
npoiiecca NpuYuHEeHus yiiepoa.

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHALIMOHHBIN BUJIET Ne 11

1. Puck. Konnenmus npuemiiemoro pucka. [lokazarenu pucka.

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

3. 3agava.

3aB. kadenpoii /Tpadkuna M.B./

MMUHHUCTEPCTBO OBPA30OBAHUS U HAYKH
POCCHICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BBICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCHTET»

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

3K3AMEHAILIMOHHBINA BUJIET Ne 12

1. CymHOCTh CHCTEMHOTO MOJX0Ja K MCCICTOBAHNIO OE30MAaCHOCTH CIIOKHBIX
cucTeM. XapaKTEePUCTHKA ITAIOB CHCTEMHOTO aHaJIN3a OMACHBIX MTPOIIECCOB.

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

3. 3agaua.

3aB. xadenpoit /Tpapkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 13

1. CuctemMHBI aHaIM3 U MOJCIHUPOBAHME OINACHBIX MpoueccoB. O000IIEHHAsS
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
POCCHUHUCKOM ®EJEPAIINN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruieckas 6€30MacHOCTh TEXHUYECKUX 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 M 0€30MACHOCTH HEPE3EPBUPOBAHHOM CHUCTEMBI U
CTPYKTYPHO-CJIOKHBIX CHCTEM C Pa3IUYHBIMU BUJAAMH pe3epBupoBanus. [Ipodiembl
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 HAYKHN
POCCHIICKOM ®EJIEPAIINN
DEJEPAIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKJIEHHUE BBICIIE-
I'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «Ikomorndaeckas 6e30MaCHOCTh TEXHMYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
Juns manpasnenus nmoarotosku 20.04.01 «TexHochepHas 6€301acHOCTE

K3AMEHAIIMOHHBINA BUJIET Ne 15

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

2. TexHOJIOTUsl MPUHATHUSA YIPaBJICHUYECKUX PEHICHUN B YCIOBHUSIX CTOXACTHUYE-
CKOT'0 Y MOBEJAECHYECKOTO PUCKOB.

3. 3ajgauga.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHIICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUA YHUBEPCHTET»

®dakynpTeT XUMHUUECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «xojornueckas 6€30MacHOCTb TEXHUYECKUX CHCTEM)
Hucrumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIIN3 U MOJCINPOBAHUEY
Juns manpasnenus moarotosku 20.04.01 «TexHochepHas 6€30IacCHOCTEY

3K3AMEHAILIMOHHBIN BUJIET Ne 16

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

2. MeToabl ¥ TEXHOJOTUU MPUHATHS PELICHHN B YCIOBUAX «IPHUPOTHOIN» He-
ONPEIEIICHHOCTH.

3. 3anaya.

3aB. kadenpoit /T'papkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPA.JIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 17

1. CTpyKTypHBIE CXEMBI U CTPYKTYypHbIE€ (DYHKIIMH CIOKHBIX cucteM. Uccneno-
BaHHE (MOJEIMPOBAHNE) OMACHOCTH CJIOKHBIX CHCTEM Ha OCHOBE aHalin3a 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./

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHAIIMOHHBIN BUJIET Ne 18

1. Onenka mokaszaTesieil HaJeKHOCTU M O€30MAaCHOCTH CTPYKTYPHO-CIIOKHBIX
CHUCTEM METOJIOM aHaju3a MUHUMAJBHBIX COYETAHWM yCIIOBUN PabOTOCIIOCOOHOCTH
(OMacHOCTH) CUCTEM.

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

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAILIMOHHBINA BUJIET Ne 19

1. Ananu3 06€30MacHOCTH CJIOKHBIX CHCTEM C NPUBOAMMBIMU CTPYKTYPHBIMHU
CXeMaMH U pa3InuYHbIMU BUAAMH PE3EPBUPOBAHHUS.

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

3. 3amaya.

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

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEKJIEHUE BBICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

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

K3AMEHAIIMOHHBIN BUJIET Ne 20

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

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

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNU YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «Texnocdephast 6e30macHOCTH»

3K3AMEHALIMOHHBIN BUJIET Ne 21

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

2. CTaTUCTUYECKUIH KOHTPOJIb OE30MMaCHOCTH CJI0XKHBIX CUCTEM U TEXHOJOTHYE-
CKMX DKCIUTYyaTal[MOHHBIX MPOIECCOB.

3. 3agauga.

3aB. kadenpoit /Tpacdkuna M.B./

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHAIIMOHHBIN BUJIET Ne 22

1. OcobenHnocTy popMaM3alMKi U MOJICIUPOBAHMS OIMACHBIX 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 OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexHocdepHas 6e30macHOCTE»

3K3AMEHALIMOHHBIN BUJIET Ne 23

1. ®opmanuzanus OpeanoCbUIOK K MPOUCIIECTBUAM, KAK CIyYalHBIX COOBITUH.
3aKOHBI pacIpeaeeHui MPEAIIOChUIOK K MPOUCIIECTBUIO U UX YHCIIOBBIE XapaKTEPHU-
CTHUKH.

2. CTaTuCTHYECKOE MOJEIUPOBAHME IIpoLEecca JAErpajaliy BBIXOJHBIX Iapa-
METpOB 0€30MACHOCTH.

3. 3amaua.

3aB. kadenpoii /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUMA YHUBEPCHUTET»

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

9K3AMEHAILIMOHHBIN BUJIET Ne 24

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

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

3. 3agaua.

3aB. xadenpoit /T'padpxkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornaeckas 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. UunukaropHas QyHKIIHS TPEANOCHIIOK K IMIPOUCIICCTBUIO U UX BEPOSTHOCT-
HbIE XapaKTEPUCTUKHU. 3aKOHBI paCHpPE/ICICHUN U UX YUCIIOBbIE XapaKTEPUCTUKH.

2. CraTucThdecKkue penieHus] Py HAJIUYUM 30HbI HeompeaeneHHoctu. CTaTtu-
CTUYECKUI KOHTPOJIb (OLIEHUBAHKE) MTApAMETPOB MOTECHIIMAIBHO OMACHBIX OTIEpaIui.

3. 3agauya.

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

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHAIIMOHHBINA BUJIET Ne 26

1. MoaenvpoBaHue OMACHBIX MPOLECCOB MPU OMHOMUHAIBLHOM pacIpeelIeHun
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 HAYKHN
POCCHIICKOM ®EJIEPAIINN
@DEJEPAIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKJIEHHUE BBICIIIE-
I'O OBPA3OBAHMSI
«MOCKOBCKHM MOJUTEXHUYECKUN YHUBEPCUTET»

®akynbreT XMMHYECKOW TEXHOJIOTHU U OMOTEXHOJIOTUH,
kadenpa «Ikomorndaeckas 6e30MaCHOCTh TEXHMYECKUX CHCTEM
HucnumrHa « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOJACIUPOBAHUEY
Jus manpasnenus nmoarotosku 20.04.01 «Texnocheprast 6e30macHOCTE»

3K3AMEHAIIMOHHBIN 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./

MHHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKUN TOJUTEXHUYECKNUI YHUBEPCUTET»

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

3K3AMEHAIIMOHHBIN BUJIET Ne 28

1. ®opmanu3zaliusi MpoleccOB BOSHUKHOBEHUS npouciiecTBusi. OyHkiuu anreo-
pbl joruku. CrieHapuu OMacHOTO COCTOSIHUS.

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

3. 3agaua.

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

75



MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
Hucnumrza « Y IPaBICHUE PUCKOM, CUCTEMHBIN aHAIN3 U MOJACIIUPOBAHUE)
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHAIIMOHHBINA BUJIET Ne 29

1. ®opMupoBaHue BEPOATHOCTHBIX (YHKIUNA MPOUCIIECTBUN HA OCHOBE METO-
JIOB JIOTUKO-BEPOSTHOCTHOTO UCUUCIICHHUS.

2. MoaenupoBaHue O€30MAaCHOCTH CIIOKHBIX CHCTEM Ha OCHOBE MAapKOBCKHX
CIIy4alHBIX ITPOLECCOB.

3. 3agava.

3aB. kadenpoit /Tpadkuna M.B./

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKU
POCCHIICKOWM ®EJIEPAIIIN
DEJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUA YHUBEPCHUTET»

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

3K3AMEHAILIMOHHBIN BUJIET Ne 30

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

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

3. 3agaua.

3aB. kadenpoii /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 31

1. BeposITHOCTHBIN aHAJIN3 ONACHOCTH CIOKHBIX CUCTEM. MeToJ pa3pe3aHusl.

2. @opManuzanus npoiecca (PyHKIIMOHUPOBAHUS CIOKHON CHUCTEMBI C UCIIONb-
30BaHUEM allapara MoJxyMapKOBCKUX MporeccoB. OCOOEHHOCTH MOCTaHOBKH, (op-
Maii3allid W PeIIeHUs 3a7ady ONTUMHU3AIMU C y4eTOM TpeOOBaHMWI OE30MaCHOCTH
(IpUEMIIEMOTO PUCKA) CIOKHBIX CUCTEM.

3. 3apaya.

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

MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINA
(I)EI[EPAJILHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA3OBAHUA
«MOCKOBCKHU TOJUTEXHUYECKNUI YHUBEPCUTET»

dakynpTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH,
Kadenpa «IKkojoruyeckast 6e30MacHOCTb TEXHUIECKUX 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. kadenpoit /Tpadkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 33

1. ®yHKIIUK OIMACHOCTH CIIOKHBIX CHUCTEM C IOCJEI0BATEIbHO-TIAPAIIICIbHON
CTPYKTYPHOU CXEMO.

2. ®opManu3zanus mnpoiecca (PyHKIIMOHUPOBAHUS CIOKHON CUCTEMBI C UCIIOJb-
30BaHUEM armapara noJiyMapKOBCKHUX MPOIECCOB.

3. 3agava.

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

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU
POCCHICKOWM ®EJIEPAIINN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUMA YHUBEPCHUTET»

®dakynpTeT XUMHUYECKON TEXHOJIOTUN U OMOTEXHOJIOTHH,
kadenpa «kojoruueckas 6€30MacHOCTh TEXHUYECKUX CUCTEM»
HucnurrHa « Y IPaBJICHUE PUCKOM, CUCTEMHBIN aHAIU3 U MOAEIUPOBAHUE)
Hus manpasnenus moarotosku 20.04.01 «Texnochepras 6€30macHOCTE)»

3K3AMEHAILIMOHHBIN BUJIET Ne 34

1. Onenka 0€30MacCHOCTH CIIOKHBIX CHCTEM C MPUBOJAUMBIMU CTPYKTYPHBIMU
cxeMaMu 0e30MacHOCTH U Pa3IuYHBIMU BUJIAMH PE3€PBUPOBAHMUS.

2. OnTuMmusanys moxasareiieii 0€30IacHOCTH CJIOKHBIX CHUCTEM C HCIIOJIbB30Ba-
HUEM ammnapaTa MoJyMapKOBCKUX CIy4alHBIX mpoliieccoB. Jlorudueckue mojaenu 6e3-
OIMacCHOTO (DYHKITMOHUPOBAHUS CHCTEMBI.

3. 3agaua.

3aB. kadenpoit /T'padkuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOH TEXHOJIIOTHH U ONOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX 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 CIIOKHBIX CHCTEM C IIPOU3BOJIBHOM 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./

MHHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHN
POCCHUHUCKOM ®EJEPAIINN
CDEI[EPAJII,HOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU TOJUTEXHUYECKNUI YHUBEPCUTET»

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

9K3AMEHAIIMOHHBINA BUJIET Ne 36

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

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

3. 3agaua.

3aB. xadenpoit /T'padxuna M.B./
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MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH
POCCUMNCKOU ®EJEPALIUN
CDE):[EPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXKJIEHUE BbICIIE-
I'O OBPA30OBAHUA
«MOCKOBCKU HOJUTEXHUYECKNUI YHUBEPCUTET»

DaxynpTeT XUMHUIECKOI TEXHOJIIOTHH U OMOTEXHOJIOTHH,
kadenpa «Ikomornueckas 6e30MaCHOCTb TEXHIMYECKUX CHCTEM
HucnumvHa « Y IPaBICHUE PUCKOM, CUCTEMHBII aHATIU3 U MOJACIUPOBAHUEY
st nanpasnenus noarorosku 20.04.01 «TexnochepHhast 6€30macHOCTE

3K3AMEHALIMOHHBIN BUJIET Ne 37

1. MoaenupoBaHue SKCILUTyaTallMOHHOTO PUCKA C MCIOJIb30BAHUEM MaTE€MaTH-
YCCKOI'0 alapara TCOpuHu MaCCOBOI'O 06CJ’IY)KHB3HH}I " IIPpOIrpaMMHBIX 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 ®EJIEPAIINN
DEJEPAJBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE BHICIIIE-
'O OBPA3OBAHMSI
«MOCKOBCKHUM MNOJUTEXHUYECKUMA YHUBEPCHUTET»

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

3K3AMEHAILIMOHHBIN BUJIET Ne 38

1. OnTumm3aius napameTpoB mporpaMm obecrieueHuss 0€30MacHOCTH 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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