MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXJIAIO
Jupexrop UEuC
s ~/,  H.10. Me3un

17.02.2020 r.

PABOYAS IPOTPAMMA JUCIATIIMHBI (MOIY.JIST)

METO/ABI AHAJIN3A BE3OIIACHOCTH C/IO’KHBIX TEXHUYECKHUX
CUCTEM

Hanpasnenue noaroToBku (CrenuanTbHOCTD)
20.03.01 TEXHOC®EPHAS BE3OITACHOCTD

Hanpasnennocts (mpoduiib/crieniuanu3anys) nporpaMmbl

TexHocdepnas 6e301acHOCTD

YpoBeHb BhICIIET0 00pa3oBaHus - OakagaBpHuat
[Iporpamma moAroTOBKH - aKaAeMHUYECKUN OaKataBpuat

®opma oOyueHus
3a04Has

I/IHCTI/ITyT/ (baKy.TIBTCT I/IHCTI/ITYT CCTCCTBO3HAHUSA U CTAHAAPTU3AlIUN
Ka(benpa HpOMBILHJICHHOﬁ 9KOJIOTHU ¥ 0€30MacHOCTHU KHU3HECACATCIbHOCTHU

Kypce 5

Maruutoropck
2020 ron



PaGouas nporpamma coctaBiena Ha ocHose ®I'OC BO no HanpaieHHio NoAroToBKH
20.03.01 TEXHOC®EPHASI BE3OITACHOCTb (ypoBenb OakanaBpuara) (mpukas
Muno6puayku Pocenn ot 21.03.2016 r. Ne 246)

PaGouasi nporpamMma paccMoTpeHa 1 0,100peHa Ha 3acejanun Kadeaps: [TpoMbinennoi
9KOJIOTHH ¥ 6€3011aCHOCTH KU3HEACATEILHOCTH

11.02.2020, npotokon Ne 6 /%ﬁ
3as. lca(benpoﬁc_ : 7 A1O. TepsaTunckuit

Pabouas nporpamma o100pena metoanueckoi komuccnen MEnC
17.02.2020 r. nporokon Ne 6

INpencenarens AL IO, Mesnn

PaGouas nporpaMma cocTaBjeHa:
nouent kadeapsl [1OuBX]1, kana. TexH. Hayk E&{fj > TB Cupnaosa

Peuenzenr:
Benymm‘i CIHEIHHAIUCT OT/I1C)1a f .
OTITB 1 D 000 «OCK» ,ﬁ%mmw/ K.E. KpyTckux




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kageapsl [IpOMBIIICHHOM SKOJOTHH B O€30MaCHOCTH

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.IO._Hep;ITMHCKHﬁ

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3aceqaHuu Kageapsl [IpOMBIIIIEHHOM SKOIOTHH U OE30MMaCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IOTTepﬂTHHCKI/H?I

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoMbIIeHHOH 5K0IOTHH 1 6€30MacHOCTH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.IOTTepﬂTHHCKHﬁ

Pabouas nmporpamma nepecMoTpeHa, 00cyxIeHa u onodpena s peanmuzanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoOMBIIIICHHON 9KOJIOTHU 1 O€30MaCHOCTH

IIporokomor 20 . Ne
3aB. kadeapoii A 1O. IlepsaTurCcKuit

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2025 - 2026
y4eOHOM rojy Ha 3acenanuu Kadeapsl [IpOMBIIIICHHOMN SKOJIOTHU B O€30MaCHOCTH

IIporokomor 20 1. Ne

3aB. kadenpoit A.IO._Hep;ITMHCKHﬁ




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOeHUS! JUCHMILTUHBI (MOayns) «MeTopl aHann3a 6e30MacHOCTH CII0KHBIX
TEXHUYECKUX CUCTEM» SIBJISIOTCSL:

-popMupoBaHUE 3HAHWM ¥ HABBIKOB JUII OOOCHOBAHHOTO WPUHATUS PpEIHICHUS
KOMIUICKCHBIX 33/1a4 B 00JIACTH MePEeCceUCHUS] HHTEPECOB O€30MaCHOCTH, IKOJIOTUN, SKOHOMHUKH H
MHTEPECOB COIIYMa U METOJIOB MOJICTUPOBAHUS MTPOLIECCOB

-MCIO0JIb30BAaHUEM MOJYUYECHHBIX HABBIKOB ISl PEIICHUSI HAYYHBIX U MPUKIIAIHBIX 33/1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumumaa Metosbl aHanu3a 0e30MaCHOCTH CIIOKHBIX TEXHHUECKUX CHCTEM BXOIMT B
BapHaTUBHYIO 4acTh y4eOHOro I1aHa 00pa30BaTeIbHON IPOrpaMMBbl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUILIUH/ IPAKTUK:

Maremaruka

HNudopmartuka

be3onacHocts Tpyaa

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

VYnpaiieHue TEXHOT€HHON 0€3011aCHOCTBIO Ha CTa/IuU IPOEKTUPOBAHUS

[TonroToBka K 3aIIUTe ¥ 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHMs AMCHMIUIMHBI (MOIyns) «Meroapl aHanu3a O€30MaCHOCTH
CIIO)KHBIX ~ TEXHHUUYECKHMX CHUCTeM» oOydarouuiics JoJbkeH oOnajgarh  CleTyIOLUMU
KOMIETEHIMSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIINH
OIIK-1 CIIOCOOHOCTBIO YUUTHIBaTh COBPEMEHHBIE TEHICHIIUHN PAa3BUTHUS TEXHUKHU U

TEXHOJIOTHH B 007acTu obecredeHus: TeXHOC(HEpHOM 6e301MacHOCTH, U3MEPUTEIBHON 1
BBIUMCIUTEIbHON TEXHUKH, MH(POPMALIMOHHBIX TEXHOJIOTUHN B CBOEH MPOodhecCuOoHaAIBHOM
JESATEIIBHOCTH

3HaTh - IOHATHUITHBIN anmnapar, METO/Ibl aHAJIM3a U CUHTE3a CUCTEM, 00I11e
MPUHIUIBI U CPEJCTBA, HEOOXOIUMBIE /JIs1 MOIETHUPOBAHUS CHCTEM
pa3IM4HON PU3NYECKON PUPOIbI

Ymers - pemark 3aa4d KOMIIJIEKCHOTO aHajn3a, MaTeMaTUYeCKH OMUCaTh
CHCTEMBI Pa3JIMYHON IPUPOIBI

Bnanets - pa3IMYHBIMU cTIOcO0aMU IPOBEPKHU CBOMCTB U MOBEJIEHUSI CUCTEM

[TK-14 crnocoOHOCTBIO OMpEAesATh HOPMATUBHBIC YPOBHU JIONMYCTUMBIX HETaTHBHBIX
BO3JECHCTBUI Ha YEJIOBEKA U OKPYKAIOIILYIO CPELy

3HaTh - IOHATHUIHBIN aIrapaT, COCTABICHUS MOJEJIEN CUCTEM Pa3INYHON
¢bu3nvecKoil MpUPOJIbl, METO/IbI OLIEHKH aJIeKBaTHOCTU U IOCTOBEPHOCTH
COCTAaBIISIEMOM MOJIENH

YMerb - pemarh 3aa4u KIacCU(UKAIMKI U COCTABICHHS MOJIEIN U3y4aeMbIX
CUCTEM PA3ITUYHON TPUPOLBI




Bnanets

- pPa3IMYHBIMU CTIOCO0AMU MPOBEPKU a/IEKBAaTHOCTH U TOTYCTUMOCTHU
COCTaBJIEHHON MOJIEJIH, UCCIIEJOBaHMS [IOBEIEHUSI CHCTEMbI Ha OCHOBE
MIOCTPOCHHOMN MOJIENIN U METOAAMH OLICHKHU Pe3ysIbTaTa MOJAEIUPOBAHUS

[TIK-15 ciocoOHOCTHIO TPOBOIUTE U3MEPEHHS YPOBHEH OIMACHOCTEH B cpeziec OOUTaHU,
00pabaThIBaTh MOTYYCHHBIE PE3YIIbTATHI, COCTABISATH IPOTHO3BI BOZMOYKHOTO PA3BUTHS

CUTYyaluu

3HaThb - IOHATUIHBIN anmnapaTr ¥ METObI IIPOTHO3UPOBAHUS ITOBEACHUS CUCTEM U
OLICHKH ITPAaBUJIBHOCTH IPOrHO3a

Ymers - IeJIaTh IIPOTHO3 NOBEACHUSA CUCTEMBI M OLIEHUBATh €T0 IIPABUIIBHOCTb,
MaTEeMaTHYECKH JI0Ka3bIBasl CBOIO TOUKY 3PEHUS

Brnaners - IOHATUIHBIM U MaTEMAaTUYECKUM aNlapaToM JUlsl OUEHKU

MIPOTHO3UPOBAHMS CUCTEM PA3TMYHON (HPU3NYECKON PUPOIBI




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wmast Tpya0eMKOCTh JUCLUIUIMHBI cocTaBisieT 3 3aueTHbIX eauHunbl 108 akan. yacos, B TOM

qyuce:

— KOHTaKkTHas paborta — 11 akas. yacos:
—aynuropHas — 10 akaj. 4acos;

— BHeayIUTOpHas — 1 akaJ1. yac

— caMocTosTeNnbpHas padora — 93,1 akan. yaca;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTecTalMy - 324ET

AynutopHast g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazpen/ tema 2, (B axaz. acax) == A . p Kox
> 3 © | caMOCTOATENbHON | yCIeBaeMOCTH U
JTACIUTUTAHBI ) S . | xomnereHuun
o & paboTsl MIPOMEXKYTOYHOM
na6. | mpaxr. | € 8
Jlek. 2 aTTecTaluu
3aH. 3aH. | U &
1. Pazgen 1
11 Mertononoruueckue .
CamocrosrenbHoe | YCTHBIN onpoc
OCHOBEI CHICTCMHOTO u3yueHue yueOHol | (cobecemoBanue)
aHanM3a M MojenupoBaHusi| 5 1 20 i 1 OIlK-1
U Hay4HOH JuTepa- KonrtposbHas
OMACHBIX  MPOLECCOB B
TYpBI pabota
TexHochepe
HWroro no pazaeny 1 20
2. Paznen 2
CocraBienue
oTyeTa 1o
BBITIOJTHEHUTO IpoBepka
HPaKTUYECKOU BBIIIOJTHEHHOU
2.1 CucremHbI aHATU3 | paboTHI. MPAKTHIECKOMN
MOJEJIIMPOBAaHUE  IIpolecca IToaroroBka paboThl. Y CTHBIH
BO3HUKHOBEHUS 5 | 2/11 2 25 KOHCIIEKTA. or-poc I1K-14, TIK-15
MPOUCIIECTBUN B CamocrosarensHoe | (cobecenoBanue)
TexHochepe n3yuenue yueoHoi | [IpoBepka pedepara
U Hay4- HOU KonrtponbHas
JIATEPaTypHL. pabora
IToaroroBka
pedepara
Wroro no pazpeny 2/11 2 25
3. Paznen 3
3.1 CucremHblii aHamU3 | .
CamocrosrenbHoe | YCTHBIN onpoc
MOACIMpOBatie  Tporecca u3ydyeHue yueOHoii | (cobecemoBanue)
npuuuHeHus ymepba ot| 5 | 1/1U 20 i Y IK-14, TIK-15
Y HAyYHOH JTHTEepa- KonTponbHast
TEXHOTECHHBIX
. TYpBI pabora
MPOMCLICCTBUI
Wroro no pazneny 1/11 20
4. Paznen 4




CocraBlieHHe

[Iposepka
oT4era o N
BBITIOJTHEHHON
. BBITIOTHEHUIO .
4.1 CucteMHbIli aHAIN3 U DAKTHICCKOM MPAaKTUIECKOM
MOJIEIMPOBaHHE  IIpolecca 5 2 281 p AGOTEI pabotel. Yerueid  |[1K-14, TIK-15,
yhpaByieHusi 00ecreYeHneM ' CaMopc TOS[TCJ:ILHOC or-poc OIlK-1
Oe3omacHOCTH B TeXHOChepe .| (cobecenoBanue)
H3yueHHe yueOHOu
. Konrponbnas
Y Hay4- HOU aGora
JIUTEPaTyphl p
HUroro no pasaeny 2 28,1
Hroro 3a cemectp 6/21 93,1 3auér
OIIK-1,ITK-
Hroro no aucumruinye 6/21 93,1 3a4eT ’

14,ITK-15




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mporecce npenogaBanus JUCHUIUIMHBL «MeTObI aHamM3a 0E30MaCHOCTH CIIOKHBIX
TCXHUYCCKHUX CUCTCM» IMPHUMCHANOTCA TPAAWULIMOHHASA U I/IH(1)OpMaL[I/IOHHO'KOMMYHI/IKaL[I/IOHHaH
o0pa3oBaTeNbHbIC TEXHOJIOTHH.

Cucrema opraHm3anuu Yy4eOHOTO TIpoIlecca JIOJDKHA OBITh OpPUEHTHpPOBaHA Ha
WHIWBUYAIbHBIA TOAXO0J K YYallUMCS M JIOJDKHA COJEpKaTh 3aJaHUs Pa3HOTO YPOBHS
CIIOKHOCTH, Pa3HOOOPA3HOT'0 CO/ICPIKAHUS U, COOTBETCTBEHHO, OIICHUBATHCS TI0-Pa3HOMY.

[IpakTryeckue 3aHATUS IPOBOISTCS C UCTIONIB30BaHUEM METOJIa — «00yUeHUE Ha OCHOBE
onbIiTa» AJIA CO3daHUsA aHaJorum MCKAY H3YyYaCMbIMU ABJICHUSAMU W 3HAKOMBIMHU CTYACHTAM
KU3HCHHBIMH CUTYallHsSIMU U OoJiee TIyOOKOr0 yCBaWBaHUs M3y4aeMbIX BOMpPOcoB. CTyneHTam
BBIJIAIOTCS 3aJaHUsl 3aKPEIUISIONINE 3HAHHS, MOJCIUPYIOIIUE TEXHOJIOTUYECKUE MPOIIECCHI.
Bbicokasi cTeneHb caMOCTOSTEILHOCTH MX BBIIIOJHEHUSI CTYJIEHTAMHU CIIOCOOCTBYET Pa3BUTHIO
JJOTUYCCKOI'O MBIINIJICHUA U 60JI€C FJIYGOKOMY OCBOCHHIO TCOPCTUUCCKHUX MOJIOKEHUN U UX
NPaKTUYECKOTO UCMOJIb30BaHus. [Ipu coOecemoBaHMM M AKCIPECC-OMPOCE MPOBOIUTCS
TUCKyCCHS M GOPMYITHPYETCS BBIBOJ] 00 ONITUMATBHOM PEXKUME 00yUeHUSI.

Ha npakTudeckux 3aHATHSAX MPUMEHSIOTCS TAaKXKe CICIYIOIIUE BUABI OOyUYCHHS:
KOHTEKCTHOEe  OOy4YeHHe, MEXKIUCUUIUIMHAPHOE  OOydeHHWe, 9IBpHCTHUEcKas Oecena,
MO3BOJISIOIINE HAXOJUTh OTBET Ha MPOOJIEMy, UCIONb3Yysl 3HAHUS, MOJYYCHHBIC U Ha JPYTHX
JUCHUITJIMHAX.

CamocrosTenbHas pabdoTa CTYJICHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIBHOM
Hpopa60TKe TEMBI B ITPOLECCE IMOATOTOBKHU K ITPAKTHUYCCKUM 3aHATUSAM.

B xope 3aHsaTHIA IpeoaaracTcs UCIOIb30BaHUE KOMIUIEKCA MHHOBAIMOHHBIX METO/IOB
WHTEPAKTHBHOTO OOYUCHHSI, BKIFOYAIOIIHNX B CEOsI:

- co3maHWe TPOOJEMHBIX CUTYyallMii C MOKa3aTeIbHBIM pEIICHHEM TMPOOJIEMBI
IperoaaBaTeeM;

- CaMOCTOSITENIFHYI0 TIOMCKOBYIO JICATENIFHOCTh B pEHICHUH Yy4eOHBIX mpoOliem,
HAIpPaBJSIEMYO MPEToIaBaTeleM;

- CaMOCTOSTEIIBHOE PEIICHHE MTPOOIIEM CTYACHTAMH IO]] KOHTPOJIEM TIPEIoiaBaTes.

- IpoOJIeMHOE 00yYeHHE — CTUMYJIUPOBAHUE CTYACHTOB K CAMOCTOSTENILHOM «I00BIUE)
3HAHUH, HEOOXOUMBIX JIJIs pEIIEHUS KOHKPETHOM MPOOIEMBI.

- KOHTEKCTHOE OOydYeHHWe — MOTHBAIMS CTYACHTOB K YCBOGHHUIO 3HAHUH ITyTeM
BEBISIBJIEHUS CBSI3EH MCKAY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHCHUCM.

- 00y4eHHe Ha OCHOBE OMBITa — AKTUBU3AIIMS TTO3HABATEILHON JEATEILHOCTH CTYICHTOB
3a CYeT acCOIMAIK UX COOCTBEHHOTO OIBITA C MPESIMETOM U3YUCHHS.

- WHOUBHAyalbHOe OOy4eHHWE — BBICTpaMBaHHE CTYJCHTAMH COOCTBEHHBIX
00pa30BaTeNbHbIX TPACKTOPHI HA OCHOBE (POPMHUPOBAHUS UHAMBUAYATbHBIX YU€OHBIX IUIAHOB U
NpOrpaMM C Y4€TOM HHTEPECOB M MPEIIOYTEHHI CTYACHTOB.

- MEXIUCIUIIMHAPHOE O0y4YeHHEe — MCIOJIb30BAaHUE 3HAHWW W3 pa3HbIX oOJacTel, ux
IpYNIHPOBKA M KOHIIEHTPAIIKs B KOHTEKCTE KOHKPETHOW peraeMoi 3ajauu

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThI 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.Hane:)xHOCTh TEXHUYECKUX CUCTEM M TeXHOTeHHbIH puck / ['ycpkoB A.B., MuneBckuit
K.E. - HoBocubupck: HI'TVY, 2012. - 427 c.: ISBN - TekcT: 2IeKTPOHHBIH. -



URL: https://new.znanium.com/catalog/product/558704

2. Cucremusiii ananu3: Yueonuk / Kopues I'.H., fIxosnes B.B. - Mockga 1] PUOP,
HUL] MH®PA-M, 2016. - 308 c.: 60x90 1/16. - (Beicmiee oOpa3oBanue: bakanaBpuar)
(ITepermér  7BII) ISBN  978-5-369-01532-2 - Tekcr: oamektpoHnbidi. -  URL:
https://new.znanium.com/catalog/product/538715

0) lomotHuTeILHASI JTUTEPaTypa:


https://new.znanium.com/catalog/product/558704%202
https://new.znanium.com/catalog/product/558704%202
https://new.znanium.com/catalog/product/538715

1. Ky3neuos, B. A. CucremHblii aHaTU3, ONTUMH3AIMS U IPUHATHE PELICHUH | y4eOHUK
JUIS CTY/IEHTOB BhICIIMX yueOHbIX 3aBefenuii / B.A. Kysueros, A.A. Uepemaxun. — Mocksa :
KYPC : UHOPA-M, 2017. — 256 c. - ISBN 978-5-906818-95-9. - Tekcr : anekrponnsrid. - URL:
https://znanium.com/catalog/product/908528 (xara obpamienus: 28.10.2020). — Pesxum gocryma:
T0 TIOATIHCKE.

2. CucreMmHBIi aHanu3 B ympaBieHud . yde0. mocobme / O.B. Bymbiruna, A.A.
EmenbsroB, H.3. EmenbsnoBa, A.A. KykymkuH ; moja pen. A-pa 9KOH. Hayk, mpod. A.A.
EmenbsinoBa. — 2-e u3j., nepepad. u gon. — Mocksa : DOPYM : UHOPA-M, 2018. — 450 c.
— (Briciiee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook 5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-4. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/939889 (nata obGpaiueHus:
28.10.2020). — Pexxum 0CTYIA: 11O MOIITUCKE.

3. CucTeMHBIN aHAIM3 U MAaTEMAaTUYECKOE MOJICITMPOBAHUE CIOKHBIX IKOJIOTMYECKUX H
9KO-HOMHUECKHX cucTeM. TeopeTndeckne oCHOBBI U npuiioxenusi: Monorpadus / Cypkos @.A.,
Cemorun B.B. - Pocros-na-Jlony:M3garensctBo  HODY, 2015. - 162 c.: ISBN
978-5-9275-1985-9. - Teker : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/989763 (nara obpamienus: 28.10.2020). — Pexxum gocrymna:
IO TIOJIMTUCKE.

4. CucteMHBIi aHanmu3 mpoOieM oOecriedeHus: 0e30MacHOCTH JOPOKHOTO JBMKEHUS
aBTO-TpaHcmnopra: YdebHoe mocobue / benokypos B.II., YepkacoB O.H., benokypos C.B. -
Boponex:BI'JITY um. I'.®. Mopozosa, 2014. - 103 c. - Tekcr : snekrponHnbni. - URL:
https://znanium.com/catalog/product/858543 (nara obparmenus: 28.10.2020). — Pexum gocrymna:
10 TIOATTHCKE.

5. Kprokos, C. B. CucteMHbIil aHaIM3: TEOpHs U MpakTHKa: yued. mocobue /| Kprokos
C.B. - PocroB-Ha-Jlony:M3narenscTBo FODY, 2011. - 228 c. ISBN 978-5-9275-0851-8. - Tekcr :
sanekTponnbii. - URL: https://znanium.com/catalog/product/556278 (mata oOparieHus:
28.10.2020). — Pexxum 1ocTyma: 1Mo MO IMUCKE.

6. Teopust cucTeM U CHCTEMHbIH aHanu3 : yueO. mocobue / A.M. Kopukos, C.H. T1aBios.
— Mockpa : UHOPA-M, 2019. — 288 c. — (Bsicmee obpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/904. - Tekcr ; AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/994445

7. KopukoB, A. M. Teopus cucTeM M CHUCTEMHBIH aHanu3 . ydeb. mocobue / A.M.
Kopuxkos, C.H. ITaBnoB. — Mocksa : UH®PA-M, 2019. — 288 ¢. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). — www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekct :
sanexkTponHbii. - URL: https://znanium.com/catalog/product/994445 (nmara oOparieHus:
28.10.2020). — PexxuM focTyma: 1o MmoIHCKe.

8. ®omuH, A. W. Pacuer u mpoekTUpOBaHWE CHCTEM oOOecredeHHs] 0e30MacHOCTH !
yueOHoe mocodue / A. . Domun. — Kemeposo : Ky3['TY umenu T.®. ['opbayesa, 2017. — 254
c. — ISBN 978-5-906969-36-1. — Tekcrt : anekTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIHOTeUHAsI
cucrema. — URL: https://e.lanbook.com/book/105397 (mata oOpamenus: 28.10.2020). —
PesxuM nmoctyrma: uist aBTOpH3. TIOJTB30BaTENEH.

9. CnpaBounuk uHxkeHepa 1o oxpane tpyaa / I[lox pex. B.H. TperbsikoBa - Mocksa :
WNundpa-Umkenepus, 2007. - 736 c. ISBN 5-9729-0009-2. - Tekcr : snexrponnsii. - URL:
https://znanium.com/catalog/product/520756 (nara oopamienus: 28.10.2020). — Pexxum pocrymna:
TI0 TTO/IITHCKE.



https://znanium.com/catalog/product/908528
http://www.dx.doi.org/10.12737/textbook_5923d5ac7ec116.40684446.%20-%20ISBN%20978-5-00091-427-4
https://znanium.com/catalog/product/939889
https://znanium.com/catalog/product/989763
https://znanium.com/catalog/product/858543
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https://new.znanium.com/catalog/product/994445
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[Tepuonnueckue n3nanus

1. bBesomacmocts B  TexHochepe. - Tekcr :  oanektponneid. -  URL:
https://znanium.com/catalog/product/882690 (nara oopamenwus: 28.10.2020). — Pesxum goctyna: mo
TIOJTITHICKE.

2.0konorust u Oe3omacHOCTh ku3HenestenbHOCTH. ISSN  9999-5380. — Teker
aeKTpoHHbi /| DaekTpoHHO-OMOAMOTeuHass cucrema «Jlame» ©  [caiit]. — URL:
https://e.lanbook.com/journal/issue/299692 (nara oopamenwus: 20.10.2019). — Pexxum mocrymna: s
aBTOPH3. TI0JIH30BATEIICH.

B) MeToauyeckue ykazaHusi:

1. booposa O. b. CnenuasnbHas orieHka ycioBuii Tpysa : npaktukym / O. b. booposa, T. B.
Csupuposa ; MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 aneKTpOH. ont. quck (CD-ROM). - 3ar. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1521. pdf&show—dcataloques/1/112420
1/1521 .pdf&view=true

(mara obpamenus: 04.10.2019). - MakpooObekT. - TekcT : 37aeKTpOHHbIH. - CBemeHus
noctymHbl Takke Ha CD-ROM.

2. Ycrioxkanun B.C. PaccnenoBanue, yder u odopmieHHE AOKYMEHTOB Ha HECUACTHBIN
ciydail Ha mpou3BojacTBe [TekcT]: MeToJ. yKa3aHHs K MPAKTUYECKOMY 3aHATHIO O TUCIMILIHHE
«be30macHOCTh KU3HEACATEIBHOCTHY U CTYAEHTOB Bcex crermanbHocteit / B.C. YcTiokaHuH,
E.A. Koctoroposa; 'OY BIIO MI'TY, [kad. [I13ubX/]]. — Marauroropck, 2002. — 26 c.

3. CyneitmanoB M.I'. O06mias ouenka ycinoBuil Tpyaa Ha pabouem mecte [Tekcrt]: mero.
yKa3zaHus Juis npoBeaeHus aenaoBor urpel / M.I'. CyneiimanoB, O.A. baxueea, A.M. I'yces, JLA.
Kosanesa; MI'TY, [kad. [IDubX/]. - MaruuToropck, 2001. — 22 c.

4. MypukoBa T.M. Pacyer KpuTHYECKOrO BpEMEHHM 3BaKyalldd IO Pa3BUTUIO OMACHBIX
dakrtopoB moxapa [TekcT]: meron. yka3aHHs K NPAKTUYECKUM 3aHITUSIM IO JIUCIUILUIMHE
«[ToxapoB3prIBOOE30MACHOCTEY sl cTyAeHToB crernuaibroctu 280100 / T.M. Mypukosa, O.b.
[Tpomikuna; MI'TY, [kad. I[I9ubXX/]]. — MarauTtoropck, 2010. — 18 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecnieueHne

Haumenosanue [10 Ne norosopa Cpok neiicTBHS TUIEH3UH
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
7Zip CBOOOJIHO  pacmpoCTpaHsIeMOe 0EeCCPOYHO
FAR Manager CBOOOIHO  pacHpPOCTPaHIEMOE OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hazpanue kypca Ccpuika

DnekTpoHHas 0a3za MepHoaANYecKUX u3aanuii East View
Information Services, OO0 «MIBHUC»
HarmonanbHas MH(GOpPMallMOHHO-aHAIUTHYECKAast URL:
cuctema — Poccuiicknii M”HAEKC HayYHOTO LIUTUPOBAHMUS '
(PUHII)
ITouckoBass cucrema Axagemust Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/
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https://elibrary.ru/project_risc.asp
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Nudopmarnmonnass cucrtema - EnawmHoe okHO
JIOCTYTa K MTHGOPMAIIMOHHBIM pecypcaM
OdenepalibHOE  TOCYIAPCTBEHHOE  OIOJKETHOE
yUpEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBINIJICHHONH COOCTBEHHOCTH

Poccuiickass  I'ocymapctBeHHass — OuOnmoreka.
Katanoru

OnekTpoHHbIe pecypchl oubmuoreku MI'TY um.
I'.1. HocoBa

®denepanbHbIll  00pa30BaTENbHBIA  TTOPTAT
OxoHomuka. Conuosorus. MeHeHKMEHT
YHuBepcuterckas HMH(DOpPMAMOHHAS CHCTEMa
POCCUA

MexynapoaHas HayKOMEeTpHUYecKas
pedeparuBHas M IMOJHOTEKCTOBas Oasza maHubIx [http://webofscience.com
HayyHbIx u3ganu «Web of science»

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogques/

http://magtu.ru:8085/marcweb2/Default.asp

~ |nttp://ecsocman.hse.ru/

https://uisrussia.msu.ru

MexaynaponHas pedepaTuBHas u http://scopus.com
TIOJTHOTCKCTOBAsA CIIpaBO4YHasi Oasza JAHHBIX

Me;mlyHapozu?a;I Oasza ITOJTHOTECKCTOBBIX http://link.sprinqer.com/
JKypHAJIOB Springer Journals

MexnyHapoaHas KOJUICKIIHS Hay4YHBIX

http://www.springerprotocols.com/

IIPOTOKOJIOB IO Pa3JUYHBIM OTPACIsIM 3HAHUI
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MartepuaiabHO-TeXHUYECKOE 00ecreueHre IUCIUTUTHHBI BKITIOYAET:

Tun u Ha3Banue ayautopuu OcHalleHue ayAUTOPUH

Y4eOHble ayIUTOpUU IJI1 MPOBEACHUS 3aHSATHI JEKIMOHHOTO TUNa MynbTUMeTUiHbIC
CpEJICTBA XpaHEHUs, Iepelayyl U MpeACcTaBIeHus HHpopMauu

Y4eOHble ayauTOpUM Ui TPOBEACHUS TNPAKTHUUECKUX 3aHATHM, TPYNNOBBIX U
UHAVBUAYAJIbHBIX ~KOHCYJIbTAllMM, TEKYILEro KOHTPOJsS U IPOMEXKYTOUYHOH aTTecTaluu
MynbsTUMeIMITHBIE CPENICTBA XPAHEHHUS, IEPEAayuu U MPeACTaBlIeHUsI HHPOpMAIIUH.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

[Tomemienust st cCaMOCTOATENbHOM paboThl oOy4aromuxcs [lepcoHanbHbIe KOMITBIOTEPHI €
nakerom MS  Office, Bb-xomomM B UMHTepHET W ¢ JOCTyIOM B  DICKTPOHHYIO
UH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne s XpaHeHUs W NPOPHUIAKTUYECKOTO  OOCHY>KMBaHUA  y4eOHOTO
obopynoBanus Illkadsr st xpaHeHusT y4eOHO-METOIUYECKON JOKYMEHTAIMH, Y4YeOHOTO
o0opymoBaHus
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IIpunosxenne 1
Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To nmucuuminHe «MeToapl aHamu3a OC30IMACHOCTH CIOXKHBIX TEXHHYECKUX CHCTEM)
IpeycCMOTpeHa ayAUTOpHAast M BHEAyJUTOPHAS CaMOCTOsTeNbHas paboTa 00yJaromuxcsl.

AynuTopHas  caMOCTOsITeNIbHasi  padOTa  CTYACHTOB  MPEAINONaracT  BBIIOJHCHHE
NPaKTUYECKUX padoT.

IIpumepHbIii IepeyeHb NPAKTHYECKUX padoT:

1. .MopenupoBaHue M CHUCTEMHBIH aHaNIMU3 MPOUCIIECTBUI € IMOMOIIbIO JUMArpamMM TUIA
JIepeBO.

2..MogenupoBaHHe U CUCTEMHBIN aHAINU3 IPOUCILECTBUM C TOMOILBIO AMAarpaMM Tuna rpag.

3..MozenupoBaHHue U CUCTEMHBIN aHAJIN3 TPOUCIIECTBUN C TOMOIIBIO JUArPaMM THIIA CETh.

4. .MojenupoBaHie U CUCTEMHBIH aHaJIM3 Mpollecca BBICBOOOXKACHUS M HEYNPaBISIEMOrO
pacIpOCTpaHEHHUs] SJHEPTUHU U BPEIHOIO BEILIECTBA.

5..MogenupoBaHue M CHUCTEMHBIM aHaIW3 Ipolecca TpaHCHOPMALMU Pa3pYIIUTEIBHOTO
BO3JECHCTBUS aBAPUITHO-OMACHBIX BEUIECTB.

6..MozaenupoBaHue U CUCTEMHbII aHalU3 mpolecca 000CHOBaHUS TPeOOBAaHUH K YPOBHIO
0€30MacHOCTH

7..MogenupoBaHue M CHCTEMHBIH aHaIW3 mpolecca obecrneyeHus TpeOdyemMoro ypoBHS
0€30MacHOCTH

8..MogenupoBaHue ¥ CUCTEMHBIH aHaJIM3 Ipolecca KOHTPOJs TpeOyeMoro ypOBHS
0€30MacHOCTH

9..MogenupoBaHue U CHCTEMHBIH aHalIM3 Ipoliecca MOAJEpKAHUSA TPeOyeMOro ypOBHS
0€30MacHOCTH

IIpumepubie TeMbl pedepaToB:

..I'pad-mMonenp aBapuitHOCTH U TpaBMaTU3Ma
..IIporHo3upoBaHue nokasaTesne aBapuiHOCTHA U TpaBMaTHU3Ma Ha POU3BOJICTBE
..JIOTMKO-TMHIBUCTHYECKASI MOJIENIb ABAPUUHOCTHU U TPABMAaTU3Ma
..IMUTalMOHHOE MOJIETMPOBAHUE TPOUCUIECTBHI B YEJIOBEKO-MAIIIMHHON CUCTEME
..Oco0eHHOCTH MOJENUPOBAHUSI U CHCTEMHOTO aHalM3a Mpollecca BHICBOOOXKICHUS H
pacnpoCTpaHEHUSI SHEPTUHU U BPEIHOTO BEIIECTBA

6....Mozenu 1 MeToAbI IPOrHO3UPOBAHUS 30H HEYIPABISIEMOTO PACIPOCTPAHEHUS TOTOKOB
SHEPIrUU U BPEIHOTO BEUIECTBA

AR A

7.... Moaenu u MeTOAbl MPOTHO3WPOBAHUS TOJIEH KOHIIEHTPAIlMU BPEAHBIX BEIIECTB B
TexHocdepe

8.... OcobeHHOCTH MOJETUPOBAHUS U CUCTEMHOTO aHAIH3a npouecca
TpaHchopMaIuy 1 BO3ICHCTBHSI TOTOKOB SHEPTHH U BPETHOTO BEIIECTBA

9.... MopaenupoBaHre M CUCTEMHBIN aHAINW3 MpOIECca Pa3pyIIUTEIHHOTO BO3IEHCTBUS
aBapHUITHO-OMACHBIX BEIIECTB

10.. OcoOeHHOCTH TPOTHO3a TMOCIEICTBUN BPEAHOTO BO3JEHCTBUS HA JIOACKUE U
MIPUPOTHBIE PECYPCHI

11. .CymurHocTh MpOrpaMMHO- LIEJEBOT0 MOAX0a K YIPABJICHUIO MPOIECCOM OOecTeueHus
0e30macHOCTH

12. .CtpykTypa MEpONPUSATHH 1O COBEPIICHCTBOBAHHWIO YIPABIEHUS oOOecreueHueM
0e30macHOCTH

13. .IlpuHInbel  KOHTpOdsT O€30MAaCHOCTH  TMPOU3ZBOJICTBEHHBIX W TEXHOJOTHUYECKUX
MIPOIIECCOB

14. .KoHTposb ypoBHsI 6€30MaCHOCTH Ha TOJIOBHOM O0OBEKTE

15. .Cratuctuueckuii  KOHTPOJb A(M(PEKTUBHOCTH MEPONPHUATHH 1O  00eCIeueHUIo
0e30macHOCTH

16. .Monenu 1 METOIbI MOICP)KAHUS TOTOBHOCTH MEPCOHANIA K 00ECIIeYeHUI0 O€30IacCHOCTH



17. .Mogenu u MeTOABl ONTHUMM3ALMU KOHTPOJIBHO NPOPUIAKTHUECKOW pPabOThl MO
IIPEIYNPEKIACHUIO TPOUCHIECTBHS
18. .Mozenu 1 MeTOBI OAIEPKAHHS O€30MaCHOCTH 0COO0 OTBETCTBEHHBIX pabOT



Hpuioxenne 2

OIIeHO'leIe cpeacrea JJid MPpOBEACHUSA HpOMe)l(yTOqHOﬁ aTTeCTallumn

a) HnarmpyeMble pe3yJbTaThbl oﬁyqe}mﬁ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

OIIK-1 - cniocoOGHOCTHI0 YYUTHIBATH COBPEMEHHbIE TEeH/IEeHI]

UM PA3BUTHUS TEXHHUKH M TEXHOJOIMH B 00JiacTH oOecniedyeHUs1 TexXHOCGepHO

0e301aCHOCTH, H3MEPHUTEIbHOI M BHIYUCIUTEIbHOM TEXHUKH, MH(POPMALMOHHBIX TEXHOJIOTHIi B cBOeil NpodeccHoHAILHOM 1esITeJIbHOCTH
3Hath - IOHATUIHBIN anmapar, MeTO/Ibl aHAJIN3a U IlepeyeHb TeopeTHYECKMX BOIPOCOB K 3a4eTy:
CHHTE3a CHCTEM, OOIIIE MPUHIUIIBI 1 1.IlonATHE U KpaTKasi XapaKTEPUCTHKA CUCTEM
CpeACTBa, HEOOXOAUMBIE [T MOJlenupoBaHus | 2.0COOEHHOCTH OpraHu3allui U AMHAMUKU CHCTEM
CUCTEM Pa3IN4HON PU3NYECKON IPUPOJIbI 3.060011eHHAast CTPYKTYpa CUCTEMHOI'O aHAJIM3a U CUHTE3a
YmeTh - pelarh 3aJJa4u KOMIIJIEKCHOT'O aHajIu3a, IIpakTnuyeckue 3a1aHus (TeCThbl):
MaTeMaTUYeCKU OMMUCATh CUCTEMBI pasiinyHoi | 1. Ymo osnauaem mepmun “Cucmemnvii ananusz”?
OPUPOIBI A. 3TO COBOKYIHOCTb METOJIOB U CPE/ICTB MPEACTABICHUS 00bEKTa KaK
HEKOTOPOI CUCTEMBI CO BCEMH BBITEKAIOIIUMHU OCOOCHHOCTSIMH.
b. 3T0 COBOKYITHOCTB B3aMMOCBSI3aHHBIX JIEMEHTOB 00bETUHEHHBIX OHOH LIENbIO.
B Her npaBuibHOTO OTBETA
2. Haszosume ocHosHble npU3HAKU CUCMEMHOCTU?
A. B3auMOCBs3aHHOCTB
b. CTpykTypHpOBaHHOCTb
B. llenocTHOCTH (MOJYMHEHUE €TUHOMN TEITH )
I'. Bce BblllIe IEpEUNCIIEHHBIE
Bnaners - Pa3JIMYHBIMU CIIOCOOAMU MPOBEPKU CBOUCTB 1 | KoMIJIeKCHbBIE 3a1aHusI:

MNOBCACHUA CUCTEM

3AIAHUE 1

[TocTpouTh IEPEBO OTKA30B «IIOXKAPY
3AIAHME 2
ITocTpouTh IEPEBO OTKA30B «B3PHIBY

I1K-14 - ¢cniocoGHOCTHIO ONpeieJisiTh HOPMATHBHBIE YPOBHHU J1

ONYCTHUMBbIX HETATHBHBIX BO3JCHCTBHI HA YeJI0BEKA U OKPYKAKIIYI0 cpeay

3HaTh

- IOHATUWHBIN anmnapar, COCTaBIEHUs MOJIEIIEH
CUCTEM pa3IN4HON PU3NYECKON MPUPOIDI,

Ilepeyenb TeOpeTHYECKUX BOIIPOCOB K 3a4eTy:
1.IToHsTHE M KpaTKas XapaKTEPUCTUKA MOJIENIEH

MCTOABI OICHKN aICKBATHOCTHU U

2.Knaccudukanus moaeneil 1 METOA0B MOJICTUPOBAHHMS




AOCTOBECPHOCTHU COCTaBIISIEMOM MoOACIu

3.0060011IeHHAsE CTPYKTYpa MOJCIIMPOBAHHMSI ITPOIIECCOB B TEXHOCHEpe

4. OHeprosHTPONUHAs KOHIEIIU ONAaCHOCTEH

5.MeTo/ibl NCCIIeIOBAaHMS U COBEPILICHCTBOBAHMSI O€30ITaCHOCTH B TEXHOChEpe
6.ITokazarenu kauecTBa CUCTEMBI O0eCTieueHUs OE30acHOCTH B TexHOchepe
7.CyIIHOCTh CHCTEMHOTO TIOX0/1a K HCCIIEIOBAHUIO TIPOIIECCOB B TeXHOChEepe
8.0cobenHocTy popMann3aiy U MOACITUPOBAHUS OTTACHBIX MPOIECCOB

VYMeTh

- pemaTh 3a7a4u KiaccuuKaluuy u
COCTaBJICHUSI MOJIENT U3YYaEMBbIX CUCTEM
pa3IMYHOMN PUPOIBI

IIpakTuyeckue 3agaHus (TeCTbI):
1.B uém cocmoum omauuue meopuu om mooenu?

A.Teopust MOXKET BBITIOJIHATH POJIb MATEMAaTUYECKOM MOJIETH, HO HE HA00OPOT.

b. Teopus nomxHa ya1OBIETBOPATh KPUTEPHSM:

-BHEILIHHE CXOJCTBA
- BHYTPEHHETO COBEPIICHCTBA
B. Mopnens Oyay4n u3ydeHa J0JKHA 1aBaTh HH(OPMALIKIO O CHCTEME U

JOJDKHA OBITH aJIeKBAaTHA K UCCIEAYeMOMY OOBEKTY.
I'. Bce BapraHThI MPaBUIIHHBI
2. Ilo3nasamenvHvie Mooenu — 3mo Mooeiu, Komopbwie ... ...
A. sBistroTcst GOpMOii peIcTaBICHUS HAYYHBIX 3HAHHM.
b. sBnstores opMoit opranuzanuy NpakTHUYECKON AeITeIbHOCTU

B. Her npaBuiibHOTO OTBETA

Bnanets

- pa3JIMYHBIMU CIIOCOOAMH MPOBEPKHU
aJICKBaTHOCTH U JOIIYCTUMOCTHU COCTABICHHOU
MOJIEJIN, UCCIIETOBAHNS TIOBEICHUS CUCTEMBI
Ha OCHOBE IIOCTPOCHHOU MOJENH U METOAAMU
OLICHKH Pe3yJIbTaTa MOJAEIUPOBaHUS

KomnuiekcHble 3a1anus:
3AJIAHUE 1
[TocTpouTh IEPEBO OTKA30B VIS CX0/1a TI0E3/1a C PEITHCOB M3-3a 1e(hEeKTHOCTH
PENBCOB.
3AJIAHUE 2
[TocTpoutsb nEepeBO OTKA30B TS CXO/a MOe3/a ¢ PebCOB H3-3a
HEepabOTOCTTIOCOOHOCTH TOJIBHIKHOTO COCTaBa

3AJIAHUE 3
[TocTpouTh MEpEBO OTKA30B LIS CXO/1a TI0E3/1a C PEIhCOB M3-32 BO3HUKHOBEHHS
PE30HAHCHBIX KOJIeOaHU.

IIK-15 - cnocoOGHOCTHI0 NMPOBOAUTHL H3MepPeHHs] YPOBHeH

COCTABJIATH NMPOTrHO3bl BO3MOKHOI'0 PA3BUTUA CUTYAlIlUH

omacHocreil B cpeae oOMTaHus, 00padarTbIiBaTh IOJyYeHHBbIE Pe3yJbTaThl,

3HaTh

- NOHATUMHBIN anmapaT U METObI
IIPOTHO3UPOBAHMS NTOBEJICHHS CUCTEM U
OIEHKHU MTPABHJIbHOCTH MIPOTHO3a

IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
1.OcHOBHBIE MOHATHS U BUJIBI IMArpaMM BIIUSHUSA
2.IpaBuia moCTpOCHMsI IepeBa MPOUCIIECCTBHS U IEpEBa COOBITUIA




3.KauecTBeHHBIN aHAJIN3 MOJIEJIEH THUIIA IEPEBO

4.KonuuecTBEeHHBIN aHAU3 IMarpaMM THUIIA I€PEBO

5.MmmocTpaTUBHBIE MOJIENH TUIIA IEPEBO

6.I'pacdh-moie» aBapuitHOCTH U TpaBMaTHU3Ma

7.11puHIMIIBI HOCTPOCHUS U aHAJIN3a CTOXAaCTUYECKUX CETEH
8.JIOrMKo-IMHIBUCTUYECKASI MOJIENb ABAPUHHOCTH U TPaBMaTU3Ma
9.MIMuTalIMOHHOE MOZIETTUPOBAHUE TPOUCHIECTBUN B YEJIIOBEKO-MAIIMHHON CUCTEME
10.Kimaccudukaryst u aHaan3 U3BECTHBIX MOZEIICH U METOI0B IPOTHO3UPOBAHUS
TEXHOTE€HHOTI'0 yiepoa

11.0co0eHHoCTH MOJIEIMPOBAHUS M CHCTEMHOT'0 aHaJIM3a IIpoLecca
BBICBOOOXK/ICHHSI U PACHPOCTPAHEHUS SHEPTUHU U BPETHOTO BEILIECTBA
12.0co0eHHOCTH MOJIEIMPOBAHUS M CHCTEMHOT'0 aHaI|3a Mpolecca
TpaHchopMaluy U BO3ACHCTBUS OTOKOB SHEPTUU U BPEIHOTO BEIIECTBA
13.MojaenupoBaHie U CUCTEMHBIN aHAJIU3 MIPOLIECCA Pa3PYIIUTEIBHOIO
BO3JICHCTBUS aBapUHHO-OIIACHBIX BEILIECTB

YMmers

- JIeJaTh IPOrHO3 OBEACHUS CUCTEMBI U
OLICHUBATH €r0 NPAaBUIIBHOCTh, MATEMATUYECKU
JTIOKa3bIBasi CBOK TOUKY 3PECHMS

IIpakTuyeckue 3aganus (TeCTbl):

1. Kaxue munvl mamemamuyeckux mooenell no cnocooy nocmpoeHrus 6vi 3naeme?
A. TeopeTrnueckue UM aHATUTUYECKHUE MOJIEIIN
b.OkcnepuMeHTanbHO-CTaTHYECKHE (B UX OCHOBE JIEXKHT HKCIIEPUMEHT)
B.CwMmemmannsbie (comepskat Kak TeOp. TaK U M OKCIEPHUM.-CTAT. TPUEMBI MOJIEITHP. )
I'. Bce oTBETHI BEpHBIE

2.Kax nocmpoums mamemamuueckyro mooenvb no muny “uépnoco awuxa”?
Pacnonoscume no nopsaoky

A. IIpoBepka 3HaueHus rapamerpa.

b. N3y4ueHue cuctemsl U BBIJIETIEHHE BXOIHBIX U BBIXOJHBIX IIapaMeTPOB

B. HaxoxneHnue nmapaMeTpoB MaTEMaTHYECKON MOJIEIN

I'. IIpoBepka anekBaTHOCTU MOJIEJIEH B PEAIBHON CUCTEME.

J1. 3amanue cTpykTypbl MaTeMaTHueckoit momenu Y=f(X,z,a)

Bnanets

- IOHATUWHBIM U MaTEMAaTUYECKHUM alraparoM
JUIS1 OLIEHKU ITPOTHO3UPOBAHUS CUCTEM
pa3IUYHON (PU3HMUECKON MPUPOIBI

KomiuiekcHble 3a1anus:

3AJIAHUE 1

[TocTpouTh cxemMy IPUYUHHO-CIIEICTBEHHBIX CBS3EH /IS CISAYIOIIETO COOBITHUS:
28 gespans 2001 2o0a npouzowen epynnogoti Hecuacmuwiil cayuai 8 OAO
«Cegepcmanvy, 2. Yepenosey Bonozoockoii odracmu.

Ilpu pabome 6pucadvt Ne 2 noo pyxogoocmeom macmepa CMeHvl Ha WAXMHOU neyu




Gdupmol « DYKC Cucmemmexuux» npouzsooundcs 6blniaska noaynpooyKma cmaiu
mapxu 10XCH/I, nnaexa Ne 00868.

Ilocne svinycxa npedvioyweti niasku Ne 00867 ¢ 8 u 49 mun cmanesap u macmep
CMeHbl COBMECHHO OCMOMpPeENU COCMOosAHUe nedu (NOOUHbL, OMKOCO8,
80000X1AAHCOAEMBIX INEMEHMOB), 3AKPLLIU CIATIE8LINYCKHOE OmEepcmiue U
NOCMABUIU NeYb 8 20PU3OHMATbHOE NoaodceHue. B amo e epems neuw
0CMampu8al NePCOHANL MEXHUUECKUX 0ENHCYPHBIX CILYHCO IHep2emUKOs,
NEeKMPUKO8, MEXAHUKO8, 2UOPABIUKO8. 10 OKOHUAHUIO MEXHUYEeCKO20 0cMompa
COCMOSIHUA Nevu COeNlaHa 3aNUcCh 8 A2Pe2amHoM HCYPHALE O 20MOBHOCIU ULAXMHOLL
neuu K pabome.

B 9 4 10 mun macmep cmenvl nooan komaroy Ha éKka4enue neuu. B asmo oice apems
ObLL Onywen 8 pabouee cocmosnue c800, 3aKpblma 3ACI0HKA pabo4ezo OKHA,
BKIIIOYEHDL 2A30KUCTIOPOOHbIEe CIEHO8ble 20peKU ¢ pacxooom 2aza 100 m3/4 u
kucnopooa 230 m3/4. bein npouszeeden copoc nodozpemoti oo 700-750 °C 3asanrku
(3azpyoiceHnoll Ha npedvloywell niasKe) ¢ naibyes Waxmol 8 neysb 8 Koauvecmee 67
m, cocmosweu uz 53 m konposozco noma, 10 m obpesu u 4 m ckpana. 3amem Ovi1
OMKPLIM KOINAK WAXMbL U COeNaHa NOOBANKA U3 epelighepHoli Kop3uHvl 38 m
KONp08020 1oma. [ 3a1ueKu HCU0K020 4y2yHa 6 pabouee OKHO nevu 3a8eu Hcenob
u 8 9 u 14 mun 3anunu 30 m uyeyna. Ilocne 3anuexu uyeyna sicenod 6vi1 omeedeH 8
NAapKOBOUHYI0 NOZUYUIO HA paccmosnue 6 M om pabouezo OKHa, 20e NOOPYUHbLU
cmanesapa u 02HeYnoOpujuUK NPUCMYNUIU K OYUCTIKE Hcenoda om 0Cmamiros yy2yHa.
Ilo ucmeuenuu 6 mun nocne cauea yy2yna u ompaoomre 9 MBm anekmposnepeuu 6
9 u 20 MuH npouzouien X10n0K 8 pabouem nNPpocCmpancmee neyu ¢ 8b10pocom
nameHu U WiaKa yepes 3a3op mexcoy 3aau6Koll paboye2o OKHA U NOPO2OM,
NPUYUHUB 0JHCO2U NAAMEHeM U waakom 2-3 cmenenu niowjaovio 10 % nosepxnocmu
mena noopyynomy cmanesapa u 15 % oeneynopwuxy. Coenacno meouyuHcKomy
3aKI0UEHUIO NOTYYEHHbLE NOCMPAOAGUUUMU MPABMbL K MANCENbIM HEe OMHOCAMCA.
3AJIAHUE 2

[TocTpouTth cxemMy IPUYUHHO-CIIEICTBEHHBIX CBS3EH /IS CISIYIOIIETO COOBITHUS:

4 auneaps 1998 200a npousowen epynnosoii Hecuacmuuwiti cayyai 8 OAO0 « MMKy, e.
Maenumozopck Yensabunckou obracmu.

B 19 4y 05 mun na konsepmepe Ne 1 ynana nesas kuciopoounas ¢pypma. I[locre
naoenus ¢ypmol Ha nyreme ynpasienus komaom OKI-400 cpabomana d610kuposka
«3abusanue ckpybbepay. bpueaoup crecapeti-pemonmnuxos u 08a




cecapsi-peMOHMHUKA N0 KOMAHOe CMEH-HO-20 MACmepa 3Hep2oCayicobl
NPUCIYRULU K OYUCTKE 2UOPOOAKO8 KOMIA-0XAA0UMENS, PACHOJIONCEHHBIX HA
ommemke +22,000 m.

Cmapuwiuii npou3e00cmeenHblll Macmep CMeHbl N0 KOMAHOe HA4albHUKA yexa
NPUCMYNUTL K OP2aHU3ayuu pabom no noovemy @ypmol u 0ai KOMAHOY CMEHHOMY
macmepy dHepeoCayHcobl 20mosumscs K noovemy @ypmol. Cmenuwiti macmep 0au
3a0aHUe Clecapio dHep2oCiyHcobl 3aKPblMb 00SHYIO 3A0BUINCK) C PYUHBIM
npusodom. Cmapwiuti macmep 0ai 3a0aHUe MAUUHUCTIY KPAHA NOOHUMAMb (pypmy
INEKMPOMOCMOBLIM KPAHOM N2 18, a cam co cmMeHHbIM Macmepom MexanoCayHcovl
U CMEHHBIM MACMEPOM IHEPLOCTYHCObI OCMOMPeN NPUBOO ypMbl MAUUHBL NOOAYU
Kucnopoda. IIpu ocmompe 6v110 8bIACHEHO, YMO COBUHYMA «PYOAUKAY Mydhmbl
cyennenus osueameis ¢ pedykmopom. CMeHHbIl Macmep SHeP2OCIYHCObL eMecme ¢
mpemvum ciecapem-pemMoOHMHUKOM U NOOPYYHbLIM CMaesapa NOOHANUCH HA
niowaoxy oocysicusanus pypmennozo okna (ommemra +31,00 m). Tpemuii
cllecapb-peMOHmMHUK 3ayenii hypmy u 0ai KOMaHoy MAWUHUCIMY KPaua Ha
noovem.

B 20 4 06 mun ¢hypma dvina noonsama Ha cmeHo 01 0eMoHmaxica ypm, u 8 3mo
8peMsl NPOU3OULETl B3DbIS.

Ilepewiti u mpemuti crecapu-peMOHMHUKU, NOOPYUHbBIL CINALe8apa U MaulUHUCH
KPAaHa NOYHUULU MEPMUYECKUE 0XHCOSU PATUUHOU CTNEeNneHU MAXCeCMU Om
8b10P0CO8 NAPOBOOAHOU IMYIbcUul U winaxa. Ilepsviii ciecapb-peMOHMHUK NOTYHUUTL
odrcozu 2-3 cmenenu Iuya U KOJeHHbIX CYCMasos8, MAWUHUCT KPAHA — oxcoau -2
cmenenu auya. Tpemuil ciecapb-peMOHMHUK NOTYYUTL 0Hco2U 3 cmeneHu
niaowaovio 50 % nosepxnocmu mena u om noayyeHuwvix mpaem 17 aueaps 1998 2ooa
ckonyancs. Iloopyunviii cmanesapa nonyyun odxcozu 2-3 cmenenu niowaovio 50 %
NnOBEPXHOCMU mena U Om noay4eHHblX mpaem 15 aueapsa 1998 cooa ckonuancs.
Paccneoosanuem ycmanosneno: 63pulé 6 nonocmu Koneepmepa npouzouiei
scedcmaue nadeHust 1eotl KUCIOPOOHOU (hypMbL ¢ NOCIEOVIOWUM PA3PbIEOM
KOMReHcamopa Ha mpybe nodayu KUciopood u nonadanuem oxaaxcoaoueti 600vl 8
HCUOKUU ULNAK, HAXOOAUWULICS 8 KOHBepmepe, NOC/ie NAOeHUsT KUCIOPOOHOU (hypmbl
8 KOHGepmepe Npou3oULLo HeCKOIbKO XJI0NK08, NOGIEeKUIUX 3a coO0U 3a0usanue
2UOPoOaAK08 Komia, pabomHUKAMU MEXAHOCTYHCObL U INEKMPOCTLYHCObL
KOHBEPMEPHO20 OMOeNeHUs] Pe2YTAPHO HAPYUIATUCL NPABULA MEXHUYECKOU
IKCHIYAMAYUU 8 YACTU NPOBEOEHUS. Pe2YIAPHBIX OCMOMPOS U PEMOHMOE OCHOBHBIX




V37108 MAUUHBL NOOAYU KUCTOPOOQ.

Yemanoeneno, umo mexnuyeckum @paxkmopom, onpeoenaouum 603HUKHOBEHUE
asapuu, s18ULOCL paspyuieHue YynopHozo bypma 3youamou o6oumbl, coeOuHsouel
8abl INIeKMpoogueamens u pedyKmopa npusooa noovemda u ONYCKanus Qypmol
gcreocmesue: Ompulea MeMaiLIuiecko20 Hacmuia no céapke om Hecyuwux
memannokoucmpykyuu niamegpopmor MIIK; napywenus coocnocmu 64108
anexmpoosueamerns u peOyKmopa u3-3a cmMeujerus S1eKmpoosueamensl, U3MeHeHUs
NPOEKMHBIX PAZMEPOE NOCAOOUHBIX OMBEPCMULL N0 OOIMbL KpenieHuUs
eKmpoosucameris 8 CMOpPOHY YEeIUdeHUust UX Ouamempa, KpenieHus.
NEKMPOoO8ULameis HenpOEKMHbIMU KPENEHCHbIMU 0emalsiMu.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OlleHUBAHMS:

[TpomesxyTouHas aTTecTanys o AUCHUILTNHE «MeTo bl aHanu3a 6€30MaCHOCTH CIIOKHBIX
TEXHUUYECKHUX CHCTEM» BKIIIOYAET TEOPETHYECKHE BOMPOCHI, MO3BOJISIONIME OLIEHUTh YPOBEHB
ycBOEHHsI OOydyarolmMMHUCS 3HAaHUH ¢ MNPAKTUYECKHE 33JaHUs, BBIABIAIONINE CTEICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUI, TPOBOAUTCS B (hopMe 3ayeTa.

IToxa3aTen U KpUTepHU OLlCHMBAHUS 3a4eTa:

Jns momydeHus 3auera MO AMCUMIUIMHE  OOydYaloOIIUMCS  MPOYHO  YCBOMII
IIPEyCMOTPEHHBIN MPOrpaMMHBIN MaTepuall; MPaBUIbHO, aprTyMEHTHPOBAHO OTBETUJ Ha BCE
BOIPOCHI, C MPUBECHUEM ITPUMEPOB; IMOKa3all ITyOOKHe CUCTEMAaTU3UPOBaHHbIC 3HAHUS, BJIaIeeT
IIPUEMaMHU PacCyKIEHUS U COIIOCTABIISIET MaTEPUall U3 Pa3HbIX HCTOUHUKOB: TEOPHUIO CBSA3BIBAET C
MPAKTUKOM, APYTMMU TeMaMU JAaHHOTO Kypca, JPYTHX H3y4aeMbIX IMpEAMETOB; 0e3 OmMOoK
BBITNIOJIHWII IPAKTHYECKOE 3aJaHHeE.

OreHka «He 3a4TeHO» BBICTABIISIETCS CTYIEHTY, KOTOpHIid He cripaBuJics ¢ 50 % Bompocos
U 3aJ]aHuil, B OTBETaX Ha BOIPOCHI JOMYCTHJI CYILIeCTBEHHbIE omnOKU. He MoxeT oTBeTUTh Ha
JOTIOTHUTEIIbHBIE BOIPOCHI, MPEUIOKEHHbIE MpernojaBaTeneM. LlenocTHoro mpencTaBieHUs O
B3aMMOCBS35X, KOMIIOHEHTaX JUCLHUIUIMHBI Y CTY€HTa HET.



