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PABOYAS TPOI'PAMMA JUCHUIIJIMHBI (MOY JIS)

METO/IbI AHAJIN3A BE3OIIACHOCTH C/IO’KHbBIX
TEXHUYECKHUX CUCTEM

HamnpasieHue moaroToBKy (CHEHaIbHOCTD)
20.03.01 TexnocdepHas 6€30MaCHOCTh
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VYnparieHue 3K0J0rH4ecKoi U IPOMBIIUIEHHON 0€30M1acHOCThIO

YpoBeHb BhIciiero o0pa3zoBaHus - bakanaBpuar

dopma 00yueHust
3a04Has

Wuctutyt/ dpakynprer MHCTUTYT €CTECTBO3HAHMS U CTAHAAPTU3AIUU
Kadenpa [TpoMBIIITIEHHOM 3KOJIOTHH U 0€30TTaCHOCTH KU3HEIEATSTLHOCTH
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Pabouas nporpamma cocrasiena na ociose MrOC BO - Gaxazaspuar no
Hanpasaenio noarotosgu 20.03.01 Texuocdepuan GesonacHocts (npukas MunoGpHayki
Poccnn ot 25.05.2020 r, Ne 680)

Pabowas nporpaMma paccMOTpeHa M o100pena Ha saceiann Kadeapn
[TpoMBILLACHHOR IKOAOTHH H DE30TIACHOCTH AHIHCACATEIBHOC
21,01.2025, nporokon Ne 6

3as. kadeapoii 10.B. Comosa
PaGouas nporpamma 0j1006peHa METOAHYCCKON KOMH
03.,02.2025 r. nporokon Ne 3

[peacenarean 10.B. Comosa
Pabouas nporpaMma cocTasieHa:
npenoaasatens Kadeape kadeapnt [ubACE J1. UlsaGexep

PeLEH3EHT:

A
Beaywmit eneunasmet otaena OTIHb # D 000 «OCK» %‘ﬁ”/u}[ K.E. Kpyrckux




JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00Cyk/ieHa U 0100peHa 11 peanuzaruu B 2026 - 2027
y4eOHOM Toly Ha 3aceqanuu Kadgeapbl [IpoMbIIIIEHHON KOJIOTHH U 0€30TTaCHOCTH

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogqoopena i peanuszanuu B 2027 - 2028
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpoMbIIIIEHHON SKOIOTHH U OE30MaCHOCTH

[Iporokom ot 20 . Ne
3aB. xkadenpoii 10.B. ComoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena i peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acemanuu Kadeapsl [IpOMBIIUIEHHOMN 3KOI0rHH U 0€301MacCHOCTH

IIporokom ot 20 . Ne

3aB. kadeapoii 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogoopena st peanuzanuu B 2029 - 2030
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpOMBIIIIEHHOM SKOIOTHH U OE30IMaCHOCTH

[Iporokonm ot 20 . Ne

3aB. xadenpoii 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 00CyxIeHa u ooopena st peaym3anun B 2030 - 2031
yueOHOM Toly Ha 3acenaHuu Kapeapbl [IpOMBINUICHHOW YKOJIOTUU U O€30IaCHOCTH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.B. Comosa




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

ensiMu ocBOEHUS TUCIUTIIUHBI (MOAYJIs1) «MeTopl aHanm3a 0e30MacHOCTH
CII0’KHBIX TEXHHYECKHUX CUCTEMY SIBJISTFOTCS:

-opMupoBaHue 3HAHUI 1 HABBIKOB /11 000CHOBAHHOTO MPUHSATHUS PEIICHUS
KOMIUIEKCHBIX 33/1a4 B 00J1aCTH NEPECEUEHUS] HHTEPECOB O€30I1aCHOCTH, SKOJIOTHH,
SKOHOMMKH M UHTEPECOB COLIMYMA M METOJ0B MOAEIUPOBAHUS IMPOLIECCOB

-MCIIOJIb30BAHUEM TIOJIYYEHHBIX HABBIKOB ISl PEIIEHUS HAYYHBIX U IPUKJIAIHBIX
3a/1ay.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuunnuaa Mertoabl aHanu3a 6€30MacHOCTH CIOKHBIX TEXHUYECKUX CUCTEM BXOAUT
B 4acTh y4eOHOro IIaHa pOpMHUPYEMYIO YHaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHHH
00pa3oBaTeNIbHOI MPOrpamMMBbl.

Jlig n3ydeHust TUCHUILUIMHBI HEOOXO0IUMBbI 3HaHUs (YMEHHUS, BIAJACHHUS),
c(hopMUPOBAHHBIE B Pe3yJIbTaTe U3YUCHUS TUCHUILINH/ TPAKTHK:

Maremartuka

WNndopmaruka

be3zomacHocTh Tpyna

3HaHud (YMEHUs, BIa/ICHUs), IOy YEHHbIE IPU U3yUYE€HUHU JAHHOMN IUCIUIUIMHbI
OyayT HeOOXOAUMBI [T U3yUEHHS TUCIUTUTMH/TIPAKTHK:

[IpoekTHas neaTenbHOCTh

[ToaroroBka u caaua rocy1apcTBEHHOI'O IK3aMEHa

[ToaroroBka K npoueype 3aluThl U MPOLeTypa 3alUThl BBIITYCKHON
KBATH(UKAITMOHHON PabOTHI

Teopus pucka u katactpod

N3mepenune ypoBHEH OMACHOCTH B Cpejie OOMTaHUS U CHCTeMaTh3anus HHOpMauu

3 Komnerenunu ody4aromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUSA

AUCHHUILVINHBI (MOYJIs) ¥ INIAHMPYeMble pe3yabTaThbl 00y4eHust

B pe3synbrare ocBOeHUS AUCHUILIUHBI (MOyJis1) «MeTonbl aHanu3a 6e301acHOCTH
CJIO’KHBIX TEXHMUYECKUX CHCTEM» 00yUaroIMNcs T0JKeH 001a1aTh CIe Ly OIUMU
KOMIIETEHIMSMHU:

KO,Z[ HHIWKaATOpa I/IH[II/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

[TK-1 Cnocoben npuHUMAaTh y4acTue B MH)KEHEPHBIX pa3pab0TKax CPEeIHEro YPOBHS
CJIOHOCTH B COCTaBe KOJUIEKTHBA; pa3padaThiBaTh U UCIOIB30BATh TpaUIECKYIO
JIOKYMEHTAIIMIO; OIICHUBATh PUCK U OIPEEATh MEPHI 10 00eCTIeueHU 0 OE30MacHOCTH
pa3pabaTbiBaeMON TEXHUKH; UCIIOJIb30BATh METO/IbI PACUETOB AJIEMEHTOB TEXHOJIOTHYECKOTO
000pyAOBaHUS MO KPUTEPHSIM pabOTOCTIOCOOHOCTH U HAJIEKHOCTHU

IK-1.1 [TpumMeHsieT HOpMaTHBHO MPABOBBIE AKTHI B chepe TeXHOCHEPHOI
0€e30MmacHOCTH, rpaUueCcKyI0 JOKYMEHTAIHIO IS pa3paOOoTKH MPOEKTOB
MEpPOIPUATHI B 00JIaCTH OXpaHbl OKPYKAIOLIEH Cpe/ibl, OXpaHbl TPy/a,
0€30MacHOCTH B UPE3BBIYAIHBIX CUTYAIHIX Ha 00BEKTaX SKOHOMUKHU

[1K-1.2 AHanM3upyeT COCTOSIHIE 00BEKTOB ACSITENLHOCTU C TIO3UIINH
obecrieyeHns: 6€30MaCHOCTH U BBIMTOJTHEHUS TPeOOBaHUIT HOPMATHBOB.
[TpumMeHsieT COBpeMEHHbIE METO/Ibl PACYETOB JIEMEHTOB
TEXHOJIOTHUECKOT0 000pyI0BaHUS MO KPUTEPHSIM PabOTOCTIOCOOHOCTH U
Ha/IKHOCTH

IK-1.3 OrnenuBaeT pucku ¥ 3PpGEeKTUBHOCTh MPUHSTHIX MPOSKTHBIX PEIICHUMN,
ompeessieT MepHI o odecnedeHuto 6ezonacHocTu. OCyecTBiseT
KOHTPOJIb MPOCKTHBIX PEIICHUH, TPOSKTHON TOKYMEHTAIIMU B O0JIACTH




OXpaHbl OKPY’KaIOLIEeH Cpeibl, OXpaHbl TpyJa, 0€30MaCHOCTH B
Ype3BbIUANHBIX CUTYAIMIX

[1K-4 CriocobeH OpHEeHTUPOBAThCSA B OCHOBHBIX POOJIeMax TeXHOC(HEepHOU O€30MaCHOCTH;
NPUHUMATDH yYaCTHE B HAYYHO-HUCCIIEOBATEILCKUX pa3padoTKax Mo MpouIIo MOArOTOBKH:
CHCTEMaTH3UPOBATh HHPOPMALIMIO IO TEME UCCIICAOBAHHUM, IPUHUMATD y4acTHe B
HKCIIEpUMEHTaX, 00padaThIBaTh MOJYyYCHHbIE JaHHbIC, PeIIaTh 3a1a4i IpOopecCHOHATIHLHON
JeSITETIbHOCTH B COCTaBE HAyYHO-UCCIIEA0BATENBCKOTO KOJIJICKTHBA; CII0Ih30BATh 3aKOHBI U
METObI MATEMaTHKH, ECTECTBEHHBIX, TyMaHUTAPHBIX ¥ IKOHOMHYECKUX HAyK MPU PELICHUU
npodeCCHOHATBHBIX 33]a4; IPUMEHSTh Ha MPAKTHKE HABBIKU MPOBEJCHUS U ONTUCAHUS
UCCIICIOBAHMIA, B TOM YHUCIIE SKCIIEPUMEHTAIBHBIX

I1K-4.1

B cocraBe Hay4HO-MCCIIEA0BATENBCKOIO KOJUIEKTHBA IIPUHUMAET
ydacTue B pa3paboTKe U IKOJIOr0-3KOHOMUYECKOM 0OOCHOBaHUU IIJIAHOB
BHEJIPEHUSI HOBOU IIPUPOAOOXPAHHOM TEXHUKU U TEXHOJIOTUH,
SKOHOMHUYECKOM PETYIMPOBAHUU IIPUPOTOOXPAHHOM IEATEIBHOCTH
OpraHu3alyu

[1K-4.2

B cocTaBe Hay4HO-HMCCIIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
ydacTHe B pa3paboTKe MEPONPHUATHI 110 CHUYKEHUIO TIOKAPHBIX U APYTHX
PHUCKOB Ype3BbIUANHBIX CUTYAIMH

[1K-4.3

B cocTaBe Hay4HO-HCCIIE0BATENBCKOTO KOJUIEKTHUBA IPUHUMAET
y4acTHE B OIICHKE PE3yJIbTATUBHOCTH U Y()PEKTUBHOCTH CUCTEMBI
YIIpaBJICHUSI OXPAHOU TpyJa




4. CTpyKTypa, 00b€M U coepKaHue TUCUUIITIMHBI (MOXYJIs)

OO61mas TpyJ0€MKOCTh AUCHHUILIMHBI COCTaBsAeT 3 3a4eTHBIX equHul] 108 akasn. yacoB, B TOM

qucCJic:

— KOHTaKTHast pabota — 8,7 akaJl. 4acoB:
— ayAUTOpHAs — 8 aKaj. 4acos;
— BHeayuTopHas — 0,7 akaj. 4acos;

— caMmocTosTenbHas pabora — 95,4 akan. 4acos;
— B (popme npakTuueckoil moaroroBku — 0 akas. yac;

— MMOATOTOBKA K 3a4€Ty — 3,9 akaj. Jac
®dopma aTTecTaluu - 3a4€T

AynuTtopHas ) =
KOHTaKTHas pabora E = dopma TekyIero
. o 2 Bu KOHTPOJIS
Paznen/ Tema 2 (B axan. uacax) EB A y p Kox
> & O | caMOCTOSTENbHOH |  yCIeBaeMOCTH U
JACIATLIAHEI N [~ o KOMIIETEHITH
g 5 paboTbI MPOMEXKYTOYHOM
Tek. nab. | mpaxT. z'g aTTecTaluu
3aH. 3aH. O =
1. Pazmen 1
1.1 Merogonoruueckue CaMocTosATEIbHOE .
OCHOBBI CHCTEMHOTO U3y4eHHe YerHbii onpoc TIK-1.1, TTK-
QHAII3a H MOACIUPOBAHIS 4 | 05 20 4eGHOM 1 (cobecenopanne) 1.2, IIK-1.3,
OIACHBIX I oﬂecch B ’ Ha }t/{Hoﬁ JITEpa- Komtposbas [IK-4.1, TIK-
pott Y p pabora 4.2, 11K-4.3
TexHochepe TypBI
HWroro no pasaeny 0,5 20
2. Pazpen 2
CocraBiieHue
OT4eTa IO
IIpoBepka
BBITTIOJTHCHUTO o
. BBIIIOJIHEHHOI
HpaKTI/I‘{CCKOI/I v
2.1 CucTeMHBIH aHATH3 1 paboThI TPAKTHHACCKOH
M.O eJIMPOBaHME TIpoIecca Ilo I‘OTOB.Ka paGoTsl. YerHbiit TIK-1.1, TTK-
AP port A on-poc 1.2, TIK-1.3,
BO3HHUKHOBEHHS 4 0,5 2/0,61 | 25 KOHCIIEKTA.
. (cobecenoBanue) IIK-4.1, TIK-
MIPOHUCIICCTBHII B CaMOCTOATEILHOE
ITposepka 4.2,T11K-4.3
TexHochepe u3ydeHHe
. pedepara
yueOHOIl u Hay4-
M Konrponphas
HOU JINTEPATYPHI.
pabora
ITogroroska
pedepara
Hroro no pasneiy 0,5 2/0,61 [ 25
3. Pa3men 3
3.1 CUCTeMHBII aHAIIU3 K CaMocCTOATEIbHOE .
MOJICTUPOBAaHHUE IIpoliecca U3yUYCHUE YCTHbi onpoc TIK-1.1, TIK-
I SHHHIC)HHﬂ e pﬁaHOT 4 1 22,3 l{ey6H01?1 u (cobecenosarue) 1.2, [IK-1.3,
TSXHOFCHHLIXym b l Ha )rl{Hoﬁ JINTEpA- KonTporsHas [K-4.1, TIK-
y Y p pabota 42, TIK-4.3
MPOHCILIECTBUI TypHI
HWroro no pasaeny 1 22,3
4. Paznen 4
4.1 CucremMHBIN aHAIIN3 U CocraBnenune IIposepka IK-1.1, TIK-
4 2 2/11 | 28,1 .
MO/JICTUPOBAHUE TIpolecca oTyera 1o BBITOJIHEHHOM 1.2, TIK-1.3,




BBIIIOJIHCHUTO

. MIPaKTUYECKOH
MPaKTHIECKON .
AGOTH paboTeL. Y CTHBII
yrpaByieHHs 00ecrieYeHnEM CaMOIz:TOHTCJ:Ibﬂoe om-poc TIK-4.1, T1K-
Oe3onacHocTH B TexHOChepe (cobecenoBanue) 4.2, TIK-4.3
n3ydeHne
. KonrtponbHas
yueOHOI U Hayy-
o pabora
HOH JTUTEpaTyphl
HWroro no pazaeny 2/11 | 28,1
HUroro 3a cemectp 4/1,6 | 95,4 3a4ET
Uroro o gucuuruinye 4/1,61 | 95,4 3a4eT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporecce npenogaBanus AMCUUIUIMHBL «MeTobl aHaIM3a 0€30MaCHOCTH CIOXKHBIX
TEXHUYECKUX CUCTEM» MPUMEHSIOTCS TPAAULIMOHHAs U HH(OPMAIIMOHHO-
KOMMYHHKAI[MOHHAasi 00pa30BaTeIbHbIE TEXHOJIOTHH.

Cuctema opranu3any yaeOHOro rnpouecca JoKHaA ObITh OpUEHTHPOBAHA HA
MHAVBUAYaJIbHBIN MOAXO0/ K yYalllUMCS U I0JIKHA COAEPKATh 3aJaHMsl pa3HOTO YPOBHS
CJI0)KHOCTH, pa3HOOOPa3HOr0 COJIPKAHUSA U, COOTBETCTBEHHO, OLICHUBATHCS I10-PAa3HOMY.

[IpakTUyeckue 3aHATHS POBOAATCS C UCIOIB30BAHUEM METO/Ia — «00y4eHHue Ha
OCHOBE OIbITa» I CO3JaHMsI aHAJIOTUI MEKy N3ydaeMbIMU SIBJICHUSIMU U 3HAKOMBIMU
CTYZICHTaM >KU3HEHHBIMH CUTYalUsIMH U OoJiee TIIyOOKOTro YCBauBaHHS N3y4aeMbIX
BONpocoB. CTyAeHTaM BBIIAIOTCS 3a1aHUs 3aKPEIUIIOIINE 3HAHUS, MOACIUPYIOIINE
TEXHOJIOIMYECKHE MTpoLiecchl. BbICOKas CTeNeHb CaMOCTOSTENIBHOCTH UX BBIIIOJIHEHUS
CTY/I€HTaMH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUIEHHS U 00Jiee TITyOoKoMy
OCBOEHHIO TEOPETUYECKHUX MOJIOKEHNUI U UX IIPAKTUUECKOI0 UCTIoab30BaHus. [Ipu
cobeceIoBaHUH U 3KCIIPECC-0IPOCE MPOBOAUTCS JUCKyCCUS U (POPMYJIUPYETCs BEIBOA 00
ONTUMAIILHOM PEXUME 00yUCHHS.

Ha npakTiueckux 3aHATUSAX TPUMEHSIOTCS TaKXKe CIECIYIOIIUe BUIbI O0yUCHHS:
KOHTEKCTHOE 00y4eHHUEe, MEXAUCIUIUINHAPHOE 00yUueHHe, IBpUCTHIECcKas Oecena,
[I03BOJIAIOIINE HAXOAUTh OTBET HA IPOOJIEMY, HCIIONb3YsI 3HAHMSL, [TOJIyYEHHBIE U HA IPYTUX
JUCLUIUINHAX.

CamocrosTenbHas padoTa CTyI€HTOB CTUMYJIUPYET CTYJCHTOB K CAMOCTOSITETIbHOM
IpopabOTKe TEMBI B IPOLIECCE MTOATOTOBKH K MPAKTUYECKUM 3aHATHUSM.

B xone 3ansaTuHl npeanongaraeTcs UCHOIb30BaHUE KOMILIEKCa MHHOBAIIMOHHBIX
METOJI0B UHTEPAKTUBHOTO 00yUYEHUSs, BKIIOYAIOIINUX B Ce0s:

- co37]aHKe MPOOJIEMHBIX CUTYAIIUH C TIOKa3aTeJIbHBIM PEIIeHUEM MTPOOIEMbI
IpernoiaBaTesneM;

- CaMOCTOSITENbHYIO TOMCKOBYIO JESTENIbHOCTh B PEIICHUN YUeOHBIX MPoOseMm,
HaIpaB/IsIEMYI0 IPENOAABATENEM;

- CAaMOCTOATEJIBHOE PELIeHHEe MPo0IeM CTYAEHTaMH 1101 KOHTPOJIEM IIPENo1aBaTels.

- IpoOJIEeMHOE 00y4YEeHUE — CTUMYJIMPOBAHUE CTYAEHTOB K CAMOCTOATEIBHOM
«7100b14€» 3HAHUH, HEOOXOIUMBIX JJISl PEIIEHUS] KOHKPETHOM MpOOIeMBl.

- KOHTEKCTHOE 00y4YeHHE — MOTUBALUS CTYIEHTOB K YCBOCHHIO 3HAHUI IyTeEM
BBISIBJICHUS CBSI3€H MEXy KOHKPETHBIM 3HAHUEM U €r0 PUMEHEHHEM.

- 00y4eHHEe Ha OCHOBE OIbITa — AKTUBU3ALIMs TO3HABATENILHOM 1€ TEIbHOCTH
CTYJIEHTOB 3a CUET aCCOIMAIH UX COOCTBEHHOI'O OIbITA C MIPEIMETOM U3yUEHUS.

- HHAUBUAYaIbHOE 00yUeHHe — BBICTPAauBaHUE CTYJEHTaMH COOCTBEHHBIX
00pa3oBaTeNIbHBIX TPAEKTOPHI Ha OCHOBE ()OPMUPOBAHUS UHIUBUAYAIbHBIX YUEOHBIX
IUTAHOB U IPOTPaMM C YYETOM UHTEPECOB U MPENNOUYTEHUHN CTYCHTOB.

- MEXJIUCIMIUIMHApHOE 00y4YeHUe — HCII0JIb30BaHUE 3HAHUM 13 pa3HbIX oOnacTeil, nx
IpYNIIMPOBKA M KOHIEHTPAllUs B KOHTEKCTE KOHKPETHOM peraeMoi 3a1a4uu

6 YueOHO-MeTOAUYeCKOe o0ecneyeHne CaMOCTOSATeIbHOM PadoThHI 00y4alommuxcst

[IpencraBneHo B mpuiioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBneHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOAUYeCKOEe U MH(OPMAITMOHHOE O0eciedYeHre JUCIHUILTUHBI
a) OcHoBHas IMTEpaTypa:
1. Tumomenkos, C. II. HanexXHOCTh TEXHUYECKUX CUCTEM U TEXHOI'€HHBIN PUCK :



y4ueOHHK U TipakTukyM Juist By30B / C. I1. Tumomenkos, b. M. Cumonog, B. H. ['opormiko. —
2-¢ 3., uctp. u gon. — Mocksa : U3mparensctBo FOpaiit, 2025. — 551 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-19935-2. — Tekcr : anexTpoHHsbIi // OO6pa3oBaTenpHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560118 (nara oOpareHus:
15.01.2025).

2. lIummapés, B. FO. HanexxHOCTh TEXHUYECKUX CUCTEM : YUeOHUK i By30B / B.
1O. ummapéB. — 2-e u3a., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 289
c. — (Bniciiee o6paszoBanue). — ISBN 978-5-534-09368-1. — TekcT : 31€KTpOHHBIH //
OopazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563716 (nara
obpamenus: 15.01.2025).

3. Cesepues, H. A. CucremHblil aHaIU3 TEOPUH OE30MACHOCTH : YUEOHHUK IS
akagemudeckoro Oakanaspuata / H. A. CeBepues, A. B. beukos. — 2-e u3n., nepepa6. u
nor. — Mocksa : M3garensctBo FOpaidt, 2025. — 454 c. — (Beicuiee oOpa3oBanue). —
ISBN 978-5-534-07985-2. — TekcT : anexkTpoHHbl# // O6pa3zoBaTenbHast miardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/558841 (nara obparmienus: 15.01.2025).

4. HanexHOCTh TEXHUYECKUX CUCTEM U TeXHOTeHHbIH puck / ['ycbkoB A.B.,
Munesckuit K.E. - HoBocubupck :HI'TY, 2012. - 427 c.:  ISBN - TekcT : 31eKTpOHHBIH. -

URL: I'ycbkoB, A. B. HaiexKHOCTh TEXHUYECKUX CUCTEM U TEXHOT'CHHBINA PUCK /
I'ycbkoB A.B., Munesckuii K.E. - HoBocubupck :HI'TY, 2012. - 427 c.: ISBN. - Tekcr :

anekTponHbid. - URL: https://znanium.com/catalog/product/558704 (nara
obpamenus: 15.01.2024). — Pexxum 1ocTyna: mo MOIIMTUCKE.

5. Kopsnes, I'. H. Cucremnsiii ananus: Yue6nuk / Kopues I'.H., SIkosnes B.b. -
Mockga 11| PUOP, HUL] MH®PA-M, 2016. - 308 c. (Bsicmiee oOpa3oBanue: bakanaBpuar)
ISBN 978-5-369-01532-2. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/538715 (nara obpamienus: 15.01.2024). — Pexum

JIOCTYTIA: TIO TIOATIHNCKE.

0) JJonmoiHuTeIbHAS JIUTEpaTypa:

1. Ky3nenos, B. A. CucteMHbIi aHaIu3, ONTUMU3ALNS U IPUHATHE PEIIEHUH :
y4eOHUK Ul CTYJCHTOB BBICIINX yueOHbIX 3aBeaeHult / B.A. Ky3nenos, A.A. Uepenaxus.
— Mocksa : KYPC : UHOPA-M, 2017. — 256 c. - ISBN 978-5-906818-95-9. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/908528 (nata oOparieHwus:
28.12.2023). — Pexxum gocTyna: mo HOAIHUCKE.

2. CucTeMHbIH aHaIM3 B ynpaBieHut : yued. nocodue / O.B. bynbiruna, A A.
EmenbsiroB, H.3. EmenbsnoBa, A.A. KyKylkuH ; Mo pea. A-pa 3KOH. Hayk, mpod. A.A.
EmenbsiHOBa. — 2-¢ u3., nepepad. u gon. — Mocksa : DOPYM : UTH®PA-M, 2018. — 450
c. — (Bwicmiee o6paszoBanue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook 5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-
4. - Tekct : anekrponHbIid. - URL: https://znanium.com/catalog/product/939889 (nata
obparmenust: 28.12.2023). — Pexxum 1ocTymna: mo moamnucke.

3. CucTeMHBIii aHATTU3 U MaTEMATUYECKOE MOJCTUPOBAHNE CIIOKHBIX SKOJIOTUIECKUX
¥ 9KO-HOMHYECKUX CUCTeM. TeopeTrnueckue OCHOBHI U NpuiioxkeHusi: Monorpagwus / Cypkos
®.A., Cenrotus B.B. - PoctoB-Ha-Jlony:M3mxarensctBo ODY, 2015. - 162 c.: ISBN 978-5-
9275-1985-9. - Tekcr : anekTponHbIit. - URL: https://znanium.com/catalog/product/989763
(mara obpamenus: 28.12.2023). — Pesxxum ocTyma: 1mo mojamnucke.

4. CucteMHbIH aHanu3 npobiieM oOecrieueHns 6€30IacCHOCTH IOPOKHOTO ABMXKEHUS
aBTO-TpaHcropra: YueoHoe mocodue / bemokypos B.I1., Uepkacos O.H., bemokypos C.B. -
Boponex:BI'JITY um. I'.®d. Mopo3zosa, 2014. - 103 c. - TekcT : anekrpoHHsbIi. - URL:
https://znanium.com/catalog/product/858543 (nara obparmienus: 28.12.2023). — Pexum
JOCTYTIA: TIO TIOATTHCKE.

5. KprokoB, C. B. CucremMHbIi aHaIH3: TEOPHUS U MPaKTUKa: yued. mocodue / Kprokos
C.B. - PocroB-na-Jlony:M3narensctBo OOV, 2011. - 228 c. ISBN 978-5-9275-0851-8. -
Tekcer : anek-TpounsIit. - URL: https://znanium.com/catalog/product/556278 (nata
obpamenust: 28.12.2023). — Pexxum nocTyma: mo moAmnucke.



https://urait.ru/bcode/560118
https://urait.ru/bcode/563716
https://urait.ru/bcode/558841
https://znanium.com/catalog/product/558704
https://znanium.com/catalog/product/538715
https://znanium.com/catalog/product/908528
http://www.dx.doi.org/10.12737/textbook_5923d5ac7ec116.40684446
https://znanium.com/catalog/product/939889
https://znanium.com/catalog/product/989763
https://znanium.com/catalog/product/858543
https://znanium.com/catalog/product/556278

6. Teopwust cCTEM M CUCTEMHBIN aHau3 : yueb. mocodbue / A.M. Kopukos, C.H.
[TaBioB. — Mocksa : UHOPA-M, 2019. — 288 c¢. — (Bricmiee o6pa3oBanue: bakanaspuar).
— Www.dx.doi.org/10.12737/904. - Tekcr : anekrponnsrii. - URL:
https://new.znanium.com/catalog/product/994445

7. Kopuxos, A. M. Teopusi cUCTeM U CUCTEMHBIN aHaNu3 : yuel. mocodue / A.M.
Kopuxos, C.H. [1aBnoB. — Mocksa : UH®PA-M, 2019. — 288 c. — (Bricuiee
obpazoBanue: bakanaBpuar). — Www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5.
- Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/994445 (nata
obpamenus: 02.01.2024). — Pexxum gocTyna: Mo moJIMUcKe.

8. ®omuH, A. 1. Pacyer u npoekTupoBaHue CUCTEM oOecreyeHns 6e30MacHOCTH :
yuebHoe nocodue / A. . ®omun. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2017. —
254 ¢. — ISBN 978-5-906969-36-1. — TekcT : aeKTpoHHbIH // JIaHb : 31eKTpOHHO-
oubimoreunas cucrema. — URL.: https://e.lanbook.com/book/105397 (nata obparieHus:
02.01.2024). — PesxxuM goctyna: Juisi aBTOPH3. MOJIb30BATEICH.

9. CpaBounuk uHxeHepa 1o oxpane tpyzaa / Ilog pea. B.H. TpetbsikoBa - Mocksa :
Nndpa-Umxenepus, 2007. - 736 c. ISBN 5-9729-0009-2. - Tekct : anekrponHsii. - URL:
https://znanium.com/catalog/product/520756 (nara oopamienus: 02.01.2024). — Pexum
JIOCTyIa: 1O HOJIUCKE.

[leprnoauueckue n3nanus

1. Be3omacHocTh B TexHochepe. - TekcT : anexTpoHHbIid. - URL:
https://znanium.com/catalog/product/882690 (nara obpamienus: 02.01.2024). — Pexum
JIOCTyIa: MO HOJIUCKE.

2.0Oxonorus u 6e3onacHocTh xu3HenesTensHocTH. ISSN 9999-5380. — Tekcer :
AIIEKTPOHHBIH // DNeKTpOHHO-OnOIMoTeyHas cucrema «Jlauwy : [caiit]. — URL:
https://e.lanbook.com/journal/issue/299692 (nara obparuenus: 02.01.2024). — Pexum
JoCcTyna: ISl aBTOPU3. MOJIb30BaTENEH.

B) MeTonnueckne yKazaHus:

1. bob6poga, O. b. CnneninanpHas orieHka yciaoBuit Tpyaa : mpaktukym / O. b. bo6posa, T.
B. Ceupumosa ; MI'TVY. - Marauroropck : MI'TVY, 2016. - 1 anektpos. ont. auck (CD-ROM). -
3arn. ¢ tutyn skpanHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/557
(mara ob6pamenusi: 8.06.2023). - MakpooOBbeKT. - TekcT : 25meKTpoHHBIH. - CBeIeHHS JOCTYITHBI
takke Ha CD-ROM.

2. Ycrioxkanul B.C. PaccnenoBanue, yueTt u opopMieHHE JOKYMEHTOB Ha
HECYACTHBIN cayyail Ha mpousBojcTBe [ TekcT]: MeTo. yka3aHus K MPaKTUYECKOMY 3aHATHIO
1o JuciuIuiviie «be3onacHoCTh JKU3HENEATEIbHOCTH Ul CTYIEHTOB BCEX
crienmansHocTelt / B.C. Yeriokanns, E.A. Koctoroposa; 'OY BIIO MI'TVY, [kad.

[19ubX]]]. — MarauTtoropck, 2002. — 26 c.

3. CynerimanoB M.I'. OOmias orieHKa ycIoBHi Tpyaa Ha paboueM mecte [Teker]:
MeTO/. yKa3aHus uIsl mpoBeaeHus nenoor urpel / M.I'. Cyneiimanos, O.A. baxueeBa, A.M.
I'yces, JI.A. Koanesa; MI'TV, [kad. [TDubXX/]. - Marautoropck, 2001. — 22 c.

4. MypukoBa T.M. PacueT KpuTH4ECKOr0 BPEMEHH 3BAKyalluu M0 Pa3BUTHIO OMACHBIX
dakTopoB noxkapa [TekcT|: MeToA. ykazaHus K MPAKTHUYECKUM 3aHATHIM 110 AUCIUIIINHE
«IToxapoB3pbIBOOE30MACHOCTEY [Tl CTyAeHTOB crnenransHoct 280100 / T.M. Mypukosa,
O.b. Ipomkuna; MI'TY, [kad. [I19ubXX/1]. — Marunutoropck, 2010. — 18 c.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:
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https://host.megaprolib.net/MP0109/Download/MObject/557

IIporpammHoe obecnieyeHue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TMLIEH3UH
7Zip cB00OOHO pactpocTpansemoe [10 OeccpouHo
FAR Manager cB0OOIHO pacnipocTpansemoe [10 06eccpoyHO

HpO(l)eCCI/IOHa.TIbHLIe 0a3bl JaHHbIX U HH(])OpMaIII/IOHHLIe CIIPaBOYHLIEC CHCTEMbI

Ha3spaHue kypca Cchlika

®denepanbHbI 00pa3oBaTeNbHbIN MOPTaT — DJKOHOMUKA.

http://ecsocman.hse.ru/
Cornmonorusa. MeHe »KMEHT

OnekTpoHHbIe pecypchl oubamoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccuiickas ["'ocynapcrBennas oubanoreka. Karamoru

denepanbHOE TOCYAAPCTBEHHOE OO0 KETHOE

yupexaenue «DenepaabHblil HHCTHTYT URL.: http://www1.fips.ru/
IPOMBIIUICHHOW COOCTBEHHOCTHY

HanmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:

cucrema — Poccuiickuii nuiekc HayyHoro uutupoBanus | https://elibrary.ru/project risc.
(PUHLY) asp

DjekTpoHHas 0a3a MepuoIUUecKuX u3aanuii East View

Information Services, OO0 «MUBHUC» hitps://dlib. eastview.com/

9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUIIUHBI (MOIYJIS)

MarepuanbHO-TEXHHUECKOE 00eCTieYeHHEe AUCIUIUINHBI BKIIOYALT:

Tun u HazBanue ayaurtopun OCHAIIEHHE ayAUTOPUN

VY4eOHble ayAUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA
MynbTuMeANHbIE CPEACTBA XpPaHEHUs, Iepejaud U IpeCTaBlIeHNs nH(OpMaLun

VY4eOHble ayAUTOpUH U1 TPOBEIECHUS MPAKTUYECKUX 3aHATHH, IPYyIIOBBIX U
MHAUBUYAIbHBIX KOHCYJIbTAIUH, TEKYLIETO KOHTPOJIS M MPOMEKYTOUHON
aTrectauu MyJabTUMeIUHHBIE CPEICTBA XPAHEHUS, IEpeayul | MPeACTaBICHUS
uH(pOpMaLUH.

Jlocka, MyJIbTUMETUIHBINA TPOEKTOP, IKPaH.

[Tomermenus st caMOCTOATENHHOM paboThl 00yuatomuxcs [lepconanbHbIe
KoMIboTephl ¢ makerom MS Office, BbI-x0moM B IHTEpHET 1 € TOCTYIIOM B 3JIEKTPOHHYIO
nH()OpPMaAITMOHHO-00Pa30BATENHHYIO CPETy YHHBEPCUTETA

[Tomemienue ass XxpaHeHUs ¥ MPOPUIAKTUYECKOTO 00CTy)KUBaHUS y4eOHOTO
obopynoBanus [llkadsr s XxpaneHus yaeOHO-METOAMUECKON TOKyMEHTAIIMH, Y4eOHOTO
000py1oBaHUS
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Ipunoxenne 1
Y4eOHO-MeTOAUYECKOE OOecTiedeHHe CAMOCTOATEIbLHOH padoThl 00y4arommuxcst

ITo JUCHUITIINHEC <<MCTOI[I>I aHann3a 0€30MaCHOCTH CI0XKHBIX TEXHHYECKUX CHCTEMY

IpeayCMOTPEHA ayAUTOpHAs U BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00yYaromuxcs.

AYZ[I/ITOpHaH caMOCTOATCIIbHAA pa60Ta CTYACHTOB NPCAIOIaracT BbIIOJIHCHUC

PAKTHYECKUX padoT.

aprwbdeE

10.

11.

12.

13.

IIpumepHbIii NepevYeHb MPAKTHYECKHUX PadoT:
MopenupoBaHue€ ¥ CHCTEMHBIM aHAIW3 MPOUCIIECTBHM C MOMOIIBIO JUarpaMM THIIA
JIEPEBO.
MopenupoBaHe U CHCTEMHBIN aHaIU3 MPOUCIIECTBUI ¢ IOMOIIBIO AUarpamMmm tuna rpag.
MoenupoBaHUE U CUCTEMHBIN aHAIU3 NPOUCIIECTBUN C IIOMOILBIO JUarpaMM THUIA CETh.
MopenupoBaHue ¥ CHUCTEMHBIA aHAJIM3 TMPOIECCa BHICBOOOXKICHHUS W HEYIPABIISIEMOTO
pacrpoCcTpaHeHUs SHEPTUH B BPEIHOTO BEIIECTBA.
MopenupoBanue M CHCTEMHBIH aHAIM3 Tpollecca TpaHCcPopMauu pPa3pymIuTEILHOTO
BO3/ICHCTBUS aBapUITHO-OMACHBIX BEIIECTB.
MopnenupoBaHue M CHUCTEMHBIM aHaIW3 MIpolecca 0OOCHOBaHHS TPEOOBAHUN K YPOBHIO
0e30ImacHOCTH
MonenupoBanue M CHCTEMHBIH aHamu3 Impoiecca obOecredeHuss TpeOdyeMoro YpOBHS
0e301macHOCTH
MopenupoBanue ¥ CHUCTEMHBIM aHalW3 TIpollecca KOHTPOJs TpeOyemMoro ypOBHS
0e30ImacHOCTH
MopenupoBanue M CHCTEMHBIM aHAIM3 TIpoliecca MOAJEpKaHHs TpeOyemMoro ypoBHS
0€e30IMacHOCTH
IIpumepHbie TeMbI pedepaToB:
['pad-moenp aBapuitHOCTH U TpaBMaTU3Ma
[Iporuo3upoBaHue nokaszaTesie aBapuMHOCTH U TpaBMaTU3Ma Ha MPOU3BOJICTBE
Jloruko-TUHTBUCTHYECKAs MOJIENIh AaBAPUITHOCTH U TpaBMaTu3Ma
HNmuTanroHHOE MOIEIIMPOBAHUE ITPOUCHIECTBUI B YEITOBEKO-MAIIUHHON CUCTEME
Oco0eHHOCTH MOJICTMPOBAHMS M CHUCTEMHOTO aHajM3a IMporecca BBICBOOOXKIACHUS U
pactpoCTpaHeHUs SHEPTUH U BPETHOTO BEIIECTBA
Mogenu 1 MeToAbl MMPOTHO3UPOBAHUS 30H HEYIPABIIEMOr0 pacHpOCTPAHEHUS MOTOKOB
SHEPTYU U BPEIHOTO BEIIECTBA
Mogenu u MeTOAbl NPOTHO3UWPOBAHUS MOJEH KOHIEHTPALlMM BPEOHBIX BEIIECTB B
TexHochepe
Oco0eHHOCTH MOJISTMPOBAHMS M CHCTEMHOT0 aHajii3a mporecca TpaHCPOpMauU |
BO3JICUCTBHS TOTOKOB SHEPTHH U BPEIHOTO BEILIECTBA
MopaenupoBaHue Y CHUCTEMHBIM aHaJIW3 IMPOIEcca Pa3pyIIUTEILHOIO BO3ACHCTBUS
aBapHiTHO-OMACHBIX BEIIECTB
Oco0OeHHOCTH MTPOTHO3a MOCJIEICTBUI BPEIHOTO BO3ACUCTBUS HA JIIOJACKUE U IPUPOIHBIE
pecypcbl
CyIIHOCTh MPOTPaMMHO- IENIEBOTO MOAXOAa K YHPaBICHHUIO MPOIECCOM OOECTIeUeHUs
0e30MmacHOCTH
CtpykTypa MEpONpPHSTHI 10 COBEPIICHCTBOBAHHUIO YMPABJICHUS OOECreYCHUEM
0e30macHOCTH
[TpuHIUTIEI KOHTPOJIS 6€30MaCHOCTH MPOU3BOICTBEHHBIX M TEXHOJIOTHYECKUX MPOIECCOB



14. KoHTpoas ypoBHs 0€30MaCHOCTH Ha TOJIOBHOM OOBEKTE.

15. Cratuctuyecknii  KOHTPOdb  A(G(PEKTUBHOCTH  MEpPONPHATHH 1O  00ECIeYeHUI0
0€30MacHOCTH

16. Monenu u MeToIbl MOAIeP>KaHNUs TOTOBHOCTHU TIEpcoHaIa K obecredeHnio 0e30MacHOCTH

17. Monmenu W METOABI ONTHMH3AIMH KOHTPOJIBHO MPO(HUIAKTUYECKOW pabOoThl IO
PEIyIPEkJACHUIO TPOUCIICCTBHUS

18. Mojenu u MeTOIbI MOIeP KaHUs 0E€30TTACHOCTH 0CO00 OTBETCTBEHHBIX padoOT



IIpunioxenne 2
OuneHoYHBIE CpeICTBA /5 NPOBe/IeHUs] IPOMEKYTOUYHOM aTTecTANU

a) H.]Iaﬂl/lpyeMl)le pe3yJbTaThbl Oﬁy‘{el-[l/lﬂ U OCHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ arrecranumn

CrpyKTypHBII [Tnanupyemblie pe3yabTaTbl 00y4eHUs OrneHOuHBIE CpeICTBA
JNIEMEHT
KOMIICTEHINH

IIK-1: Cnioco6eH NpMHUMATH YYaCTHE B MH:KEHEPHBIX pa3padoTKax cpeIHero ypoBHs CJI0KHOCTH B COCTaBe KOJLUIEKTHBA; pa3padaTbiBaTh
H HCI0Jb30BaTh IpaduuecKyl0 J0KYMEHTALUI0; OIEeHUBATh PUCK U ONpeaeATh Mephbl M0 o0ecleuyeHnI0 0e30MacHOCTH pa3padaTbiBaeMoi
TEXHUKH; HCI0JIb30BATHh METOAbI PACYETOB 3JIEMEHTOB TEXHOJIOTHYeCKOr0 000Py/10BaAHMS 10 KPUTEPUSIM PaG0TOCTIOCOOHOCTH U HA1EKHOCTH

IK-1.1: [TIpumeHsieT HOpMAaTUBHO MTPABOBBIE AKTHI B IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
ctepe TexHochepHOl 6e30macHOCTH, 1.ITonsiTHe U KpaTKas XapaKTEPUCTHKA CUCTEM
rpaguUecKyro JOKYMEHTAIUIO JUTsl pa3paboTku | 2.0co0€HHOCTH OpraHU3alNKi U TUHAMUKU CUCTEM
MIPOEKTOB MEPOIIPUATHUN B 00JIACTH OXPaHbI 3.000011eHHas CTPYKTYypa CHCTEMHOTO aHAJIW3a M CHHTE3a.
OKpY>Karolllei cpejibl, OXpaHbl TPYy/a, 4.IlonsiTve U KpaTKas XapakTePUCTHUKA MOJIENIEH
0€301acHOCTH B Upe3BbIUAHBIX cuTyanusx Ha | 5.Kmaccudukarus moaeneid 1 METOI0B MOJETHPOBAHUS
00BEKTaX SIKOHOMUKH 6.000011IeHAAs CTPYKTYPa MOJICTUPOBAHUS TIPOIIECCOB B TEXHOC(hEpe

7. Hepro’HTPONUitHAS KOHIEIINSI OMaCHOCTEH
8.MeTo/1bl NCCIIeIOBAaHUS U COBEPIIEHCTBOBAHMS 0€301TaCHOCTH B TEXHOCHepe
9.ITokazarenu kauecTBa CUCTEMBI 00ecrieueHns 0e30MacHOCTH B TexHOochepe
10.CymHOCTh CHCTEMHOTO MOX0/1a K HCCIISIOBAHUIO TIPOIIECCOB B TEXHOC(hEpe
11.0coGenHoctr hopMann3auu 1 MOACIMPOBAHUS OMIACHBIX MTPOLIECCOB
IIpakTHyeckne 3a1aHus (TECThI):
1.B uém cocmoum omaudue meopuu om mooenu?

A.Teopust MOKET BBIIIOJIIHATH POJIb MATEMAaTUYECKON MO/IENU, HO HE HA00OPOT.

b. Teopus nomKHa yIOBIETBOPSITH KPUTEPHSIM:

-BHEILIHUE CXOJCTBA
- BHYTPEHHETO COBEpPIICHCTBA

B. Mopens Oyayun u3ydeHa Jo/DKHA 1aBaTh HH()OPMAIHIO O CHCTEME U
JOJKHA OBITH aJIeKBAaTHA K UCCIIEyEeMOMY OOBEKTY.
I'. Bce BapuaHThI IPaBUIBHBI
2. Ilo3nasamenvHvle MOOenU — 9MO MOOEIU, KOMOPYIE ... ...
A. siBIsitoTCSL )OPMOH MPEICTABICHUS] HAYYHBIX 3HAHHH.




b. sBnsrorcs popmoii opraHu3any IPaKTUYECKON 1eATEIbHOCTH
B. Her npaBunbsHOrO 0TBETa
KoMmuiekcHble 3ajanus:
3AJJAHUE
ITocTpouTth nepeBo 0TKa30B Ui CX0/1a M0e3/1a ¢ PEIbCOB U3-3a 1e(EKTHOCTH
PEIIBCOB.

I1K-1.2: AHanu3upyeT cOCTOSIHUE 00BEKTOB IpakTuyeckne 3a1aHus (TECThI):
JESITEIIBHOCTH C TIO3UIUH 00eCTICUeHUS 1. Ymo oznauaem mepmun “Cucmemuwiii ananuz”?
0€301aCHOCTH U BBIMOJIHEHUS TpeOOBaHUIt A. 3TO COBOKYITHOCTb METOJIOB M CPEJICTB MPEICTABICHUS 00bEKTa KaK
HOpMAaTHUBOB. [IprMeHsIeT COBpeMEeHHbBIE HEKOTOPOM CUCTEMBI CO BCEMHU BBITCKAIOITIMH OCOOCHHOCTSIMH.
METO/Ibl PACUETOB JIEMEHTOB b. 3TO COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3JIEMEHTOB 00BEAMHEHHBIX OJHOM 1IEIBIO.
TEXHOJIOTHYECKOTO 000pYI0BaHUS IO B Her npaBuiibHOTO OTBETA
KpUTEpUIM paboTOCIIOCOOHOCTH U 2. Ha3zoseume ocnognvie npusnaku cucmemnocmu?
HaJICKHOCTH A. B3auMoCBSI3aHHOCTh
b. CtpykTypupOoBaHHOCTb
B. llenocTHOCTD (IOJUMHEHNE €AMHOM 1IEIIN)
I'. Bce BbIIIEe IEPEYUCIICHHBIE
KoMmmiekcHble 3aaHus:
3AJJAHUE
ITocTpouThb nEpeBO OTKA30B JIJIS CXO/1a OE3/1a C PEIBCOB U3-3a
HEepabOTOCOCOOHOCTH MOJBUKHOIO COCTAaBA
I1K-1.3: OuenuBaer  pucku U dpdexkruBHOCTh | KOMILIEKCHDBIE 3a1aHU5:
MPUHATBIX NPOEKTHbIX pemeHuii, onpenenser | SAJJAHUE 1
Mepsl 1o  oOecnedyeHuto  OezonmacHocTU. | [lOCTpOUTH 1epeBO OTKA30B «I10XKAP
OcymiectBisieT KOHTPOJIb npoexkTHbIX | 3A/JAHUE 2
penieHuil, NpPOEKTHOM  JoKymeHTauuu B | [IocTpouTh 1epeBO OTKa30B «B3PBIB»
o0acTu OXpaHbl OKpyXkKatoriei cpensl, oxpansl | 3AJJAHUE 3
Tpyna, Oe3omacHOCTH B upe3BblYaiiHbIX | [locTpouTh HepeBO OTKA30B IS CXO/a MOe3/a C PEIbCOB U3-32 BO3HUKHOBEHUS
CUTYaIUSIX PE30HAHCHBIX KOJIeOaHUH.
IIK-4: Cnoco6eH OpHEHTHPOBATHCS B OCHOBHBIX mpoOjeMax TexHOchepHO 0e30MACHOCTH; TNPUHUMATH Yy4dacTue B

HAYYHO-HCCJIEI0BATEILCKUX Pa3padoTkax mo MNpoduino MNOAroTOBKH: CHCTEMATH3HMPOBATh HHGOPMAIHIO MO TeMe HCCIeI0BAHUIA,
NPUHUMATH YYacTHe B IKCIIePUMEHTaX, 00padaThIBaTh MOJy4YeHHbIE TaHHbIe; pelaTh 3a1a4i NPo(eccHoOHATBLHOI 1eATeJIbHOCTH B COCTaBe

HAYYHO-UCCIEA0BATC/IILCKOI0 KOJJIECKTHUBA,

HCNOJIB30BaATh 3aKOHbI

H METOAbI MATEMATHKH, €CTECTBCHHbLIX, TYMaHUTAPHLIX H




IKOHOMHYECCKHUX HAYK IIPHU PCIICHUH l'[pO(l)CCCI/IOHa.J'IbHBIX 3ala4; IPUMEHATDH HA IIPAKTUKE HABBIKU MPOBCACHUA U OIIUCAHUS HCCHeIIOBaHHﬁ,
B TOM YHCJIC SKCIICPUMECHTAJbHBIX

[1K-4.1:

B cocraBe HayyHO-HCCIEA0BATEIBCKOTO
KOJJIEKTHBA MIPUHUMAET yYacTUE B pa3padboTKe
U 9KOJIOT0-3KOHOMHYECKOM 000CHOBAHUU
[JIAHOB BHEJPEHUS HOBOM IPUPOIOOXPAHHOMN
TEXHUKH U TEXHOJIOI'MI, 3KOHOMHYECKOM
pEeryJMpoOBaHuMU MPUPOAOOXPAHHOU
JIeATEIIbHOCTH OpraHUu3aluu

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTy:

1.OcHOBHBIE MOHATHUSA U BUJIBI IUArpaMM BIUSHUS

2.1IpaBuia MoCTpOEHHUs IepeBa MPOUCIIECTBUS U JIepeBa COOBITUI
3.KauecTBeHHBII aHAJIU3 MOJIeNIeH TUTIA IEPEBO

4.KonnuecTBeHHBIN aHAJIU3 JUarpaMM THUIA IEPEBO

S.MimmocTpaTUBHBIE MOJIEIIN TUIIA AEPEBO

6.I'pad-momens aBapuifHOCTH ¥ TpaBMaTHU3Ma

7.1IprHLMAIBI TOCTPOEHUS U aHAJIN3a CTOXACTUYECKUX CETEeH
8.JIOrMKO-TMHIBUCTUYECKAs MOJIENb ABAPUITHOCTH U TpaBMaTU3Ma
9.lMmuTalimoHHOE MOJIETUPOBAHHE TPOUCIIIECTBHUI B UEJIOBEKO-MAIIMHHON CUCTEME
10.Knaccudukarus 1 aHaIu3 U3BECTHBIX MOJIEJIE U METOI0B MPOTHO3UPOBAHUS
TEXHOTEHHOTO yIiep0a

11.0co0GenHOCTH MOIEHPOBAHUS M CUCTEMHOTO aHaJIn3a Impolecca
BBICBOOOK/ICHUS U PACIIPOCTPAHEHUSI SHEPTUH U BPETHOTO BEIIECTBA
12.0coGeHHOCTH MOJIEIUPOBAHUS M CUCTEMHOTO aHajK3a IMpoliiecca
TpaHcGopMaIK U BO3JICHCTBUS TIOTOKOB SHEPTHH U BPEIHOTO BEIIECTBA
13.MonenupoBaHUe U CUCTEMHBIN aHAIU3 Mpoliecca pa3pymTETLHOTO
BO3JEHCTBUS aBAPUITHO-OMACHBIX BEUIECTB

[1K-4.2:

B cocraBe Hay4HO-HMCCIIEA0BATEIBCKOTO
KOJJIEKTHBA IPUHUMAET y4acTHE B pa3paboTKe
MEPOIPHUATHH 110 CHUKEHUIO TIOKaPHBIX U
JIPYTUX PUCKOB YpPE3BbIYAWHBIX CUTYallUN

IpakTuyeckne 3a1aHus (TeCThI):

1. Kaxue munvl mamemamuueckux mooenel no cnocooy nocmpoenus 6ol 3uaeme?
A. TeopeTnueckue Wi aHATUTUYECKUE MOJICITH
b.DxcneprMeHTanbHO-CTaTUYECKUE (B UX OCHOBE JIEKHUT SKCIIEPUMEHT)
B.Cwmemannsbie (coaepskaT Kak Teop. TaK U U SKCIIEPUM.-CTaT. MPUEMBI MOJIETIHP. )
I'. Bce OTBETHI BEpHBIE

2.Kax nocmpoums mamemamuueckyro mooenb no muny “uépnozo awuka’'?
Pacnonoscume no nopsaoky

A. TlpoBepka 3Ha4YeHHs MapameTpa.

b. N3y4yeHue cuctemsl U BbIJICICHUE BXOHBIX U BBIXOJHBIX TApaMETPOB

B. HaxoxneHnue nmapaMeTpoB MaTeMaTHUYE€CKONH MOJIEITH

I'. IIpoBepka afeKkBaTHOCTH MOJIEJIEN B PEAIBHOM CUCTEME.

J1. Baganue cTpyKTyphl MaTeMatudeckoit Moaenu Y=1(x,z,a)




[1K-4.3: B coctaBe
HAYYHO-HCCIIEI0BATEIBCKOTO KOJUICKTHBA
MIPUHUMAET yYacCTHE B OLICHKE
PE3yJIbTATUBHOCTH U 3(PPEKTUBHOCTH CUCTEMBI
yIpaBlIeHUSI OXPAHOH Tpyaa

KommiekcHble 3a1aHus:

3AJIAHHUE 1

[TocTpouth cxemy MPUYUHHO-CIIEICTBEHHBIX CBSA3EH ISl CIEAYIOLIEr0 COOBITHUS:
28 gpespans 2001 2o0a npouzowen epynnogoti Hecuacmuwii cayuai 8 OAO
«Cegepcmanvy, 2. Yepenosey Bonozodckoii obracmu.

IIpu pabome 6pucadwvt Ne 2 noo pyxogoocmeom macmepa CMeHvl Ha WAXMHOU nevu
Gdupmol « ©YKC Cucmemmexnuxy npoussooulacs blniaeKa NOLynpooyKma cmaiu
mapxu 10XCH/, nraska Ne 00868.

Ilocne svinycka npeovioyweti niagku Ne 00867 6 8 u 49 mun cmanesap u macmep
CMEHbl COBMECMHO OCMOMPeENU COCMOsIHUEe nedu (N0OOUHbL, OMKOCOS,
80000X1AAHCOAECMBIX INEMEHMO8), 3aKPbLIU CIALE8bINYCKHOE Omeepcmue u
NOCMABUIU NeYb 8 20PUIOHMATbHOE NON0JCeHUe. B amo e epems neuw
0CMampuea nepcoHan MexXHU4eCKUX 0eXHCypHbIX CILYIHCO IHeP2emUKos,
9NeKMPUKO8, MEXAHUKOB, 2UOPABIUKO08. [10 OKOHUAHUIO MEeXHUYeCK020 0cMompa
COCMOAHUS NevU COeNana 3anucs 8 azpecamHom HCYypHaAe 0 20MOSHOCMU WAXMHOU
neuu x pabome.

B 9y 10 mun macmep cmeHvl nooan Komanoy Ha eKaouenue nedu. B smo oice epems
OvL1 onyweH 8 pabouee cocmosiHue c800, 3aKpblma 3aClOHKA paboye20 OKHA,
BKIIIOUEHBL 2A30KUCTOPOOHbIe CIEeHO8ble 20peKU ¢ pacxooom 2aza 100 m3/4 u
kucnopooa 230 m3/u. Bwin npouszeeden copoc noooepemoti 0o 700-750 °C 3asanku
(3acpyacenHoll Ha npedvloywell niaske) ¢ naibyes uaxmeol 8 nedv 8 Koauvecmee 67
m, cocmosieti uz 53 m konposozo ioma, 10 m oopezu u 4 m ckpana. 3amem ovin
OMKPLIM KOINAK WAXMbL U COeNAHA NOOBANIKA U3 epelighepHoli Kop3uHbl 38 m
KONp06020 1oma. [{ns 3a1ueKu HCUOK020 4y2yHa 6 pabodee OKHO nedu 3aeeiu Hcenob
u 6 9 u 14 mun 3anunu 30 m uyeyna. Ilocne 3anusku uyeyHa sxcenod Ovli omeeoeH 6
NApPKOBOUHYI0 NO3UYUIO HA paccmosanue 6 M om paboue2o OKHA, 20e NOOPYUHbLI
cmanesapa u 02HeynoOpPWUK NPUCMYNUIU K OYUCTIKE HCenoda om 0CmamiKos Yy2yHa.
I1o ucmeuenuu 6 mun nocne causa yy2yna u ompabomxe 9 MBm snexmposnepeuu 6
9 u 20 Mun npouzouten X10noK 8 pabouem npoCmMpancmee neyu ¢ 8b10Pocom
NIAMEHU U WLIAKA Yepe3 3a30p MeXHCcOY 3aNUBKOU paboue2o OKHA U NOPO2OM,
NPUYUHUG 0JHCO2U NAAMEeHeM U uiiakom 2-3 cmenenu naouwjaovio 10 % nosepxnocmu
mena noopyunomy cmanesapa u 15 % oeneynopwuxy. Coenacno meOuyuHcKomy
3aKII0YEeHUI0 NOIYYeHHble NOCMPAOABUUMU MPABMbL K MHCENbIM He OMHOCAMCSL.




3AJJAHUE 2

[TocTpouTh cXeMy NPUUMHHO-CIIEACTBEHHBIX CBS3EH IS CIEAYIOMIETO COOBITHS:

4 aneaps 1998 200a npouszowien epynnosoii necuacmuuiii cayuau 6 OAO « MMKy, 2.
Maenumoeopck Yenabunckoti obnacmu.

B 19 4 05 mun na xonsepmepe Ne 1 ynana neeas xuciopoouas ¢hpypma. Ilocne
naoenus pypmol na nyneme ynpasienus komiom OKI-400 cpabomana 610xkuposka
«3abusanue ckpyobepay. bpueadup crecapeii-pemonmHuKos u 08a
cnecapsi-peMOHMHUKA NO KOMAHOe CMEH-HO-20 MACMepa SHEP2OCLyHcObl
NPUCMYNUNIU K OYUCTIKE 2UOPOOAK08 KOMIA-0XIA0UmMens, PACHOLONCEHHbIX Ha
ommemgke +22,000 m.

Cmapwuii npouzso0CcmeeHHbll Macmep CMeHbl N0 KOMAHOe HAYAIbHUKA Yexa
NPUCMYNUTL K OP2aHU3ayuu pabom no noovemy @ypmol u 0ai KOMaAHOY CMEHHOM)
macmepy 3HepeoCayHcObl 20mosuUmvcs K noovemy gypmol. Cmenuwiti macmep oa
3a0anue crecapro I3Hep2oCIYHCObl 3aKPblMb BOOSAHYIO 3A0BUNCKY C PYVUHBIM
npugodom. Cmapwiuti macmep 0ai 3a0aHUe MAUUHUCTY KPAHA NOOHUMAMb Qypmy
9NEeKMPOMOCMOBLIM KPAHOM Ne 18, a cam co cMeHHbIM Macmepom MexanoctyHcobl
U CMEHHBIM MACMEPOM IHEP2OCTYHCObL OCMOMPEN NPUBOO (hYPMbl MAUWUHBL NOOAYU
Kkucaopooa. Ilpu ocmompe OvLI0 8bIACHEHO, YMO COBUHYMA «PYOAuKa» mydmoi
cyenneHus osueamers ¢ pedykmopom. CMeHHbIl Macmep dHep2oCiyHcObl emecme ¢
MpemvbuM crecapem-pemMOHMHUKOM U NOOPYUHBIM CMANesapa NOOHANUCL HA
nIOWAoKy obcayscusanus ypmennozo okua (ommemxa +31,00 m). Tpemuii
cecapb-peMoOHmMHUK 3ayenil Pypmy U 0al KOMAaHOy MAUUHUCTY KPAHA HA
noovem.

B 20 4 06 mun gpypma Ovira noousama na cmeno 01 0eMOHmMAMCa GypMm, U 8 3mo
8peMsL npousouiesl 83pbuls.

Ilepswiti u mpemuti crecapu-pemMOHMHUKU, NOOPYYHbBIL CIMANE8aApa U MAUUHUCT
KpPaua noIy4uiIu mepmuiecKue 024Co2u paziuiHol cmeneHu majcecmu om
8b10pP0OCO8 NAPOBOOAHOU IMYAbcUU U uinaxa. Ilepeulil crecapb-peMOHMHUK NOYYUUTL
ooicozu 2-3 cmenenu 1uya U KOJIeHHbIX CYCMasos, MAWUHUCI KPaua — oxco2u 1-2
cmenenu auya. Tpemuii ciecapb-peMOHMHUK NOJYYUTL OHCO2U 3 CMeneHu
naowaowio 50 % nosepxnocmu mena u om nonyuenuvix mpasm 17 aneapsa 1998 cooa
ckonuancs. Iloopyunsiii cmanesapa nonyuun oxcoau 2-3 cmenenu niowaovio 50 %
nosepxHocmu meja u om nonyyeHuvlx mpasm 15 smeaps 1998 cooa ckonuancs.




Paccneoosanuem ycmanosneno: 63puvlé 6 nonocmu KoHeepmepa npouzoulelt
ecredcmaue nadenust 1e8oll KUCI0POOHOU (hypMbl ¢ NOCIEOVIOWUM PA3PHIBOM
KOMneHcamopa Ha mpybe nooayu KUciopooa u Nonadanuem oxaaxcoaueli 600ul 8
HCUOKUL UWLNAK, HAXOOAUWULICS 8 KOHBEepmepe, NoC/ie NAOeHUsi KUCIOPOOHOU (hypMbl
8 KOHBepmepe NPOU30OULIO HECKOIbKO XJIONKO8, NOBNeKWUX 3a co60l 3abusanue
2UOpobaKos Koma,; paboOMHUKAMU MEXAHOCYHCObL U INEKMPOCTYHCObL
KOHBEepmMepHO20 OmOoeleHUsl pe2yIAPHO HaAPYUAIUCL NPABUILA MEXHUYECKOU
IKCNILYamayuy 8 4acmu npo8eoeHUs pe2yisipHblX OCMOMPOS U PEMOHIMOE OCHOBHbBIX
V3108 MAWUHBL NOOAYU KUCTIOPOOQ.

Yemanosneno, umo mexnuueckum gpaxkmopom, onpeoensiroujum 603HUKHOBEHUE
asapuu, sA68UN0CH pazpyuierue ynopHozo o6ypma 3youamotl 000tmsl, coeouHsaouet
8AJIbI INEKMPOOBU2AMENSL U PeOYKMOPa NPUBo0d nodvema U ONyCKaHus hypmol
ecredcmeue: ompvlea MEMAauIU4ecko20 HacCmuia no céapke om Hecyuux
memannoxoncmpykyui niamgopmol MIIK; napywenus coochocmu 8anog
neKmpoosucamelis u peoykKmopa u3-3a cmMeujetus d1eKmpoogueamers, U3MeHeHus
NPOEKMHBIX PA3MEPO8 NOCAOOYHBIX OMBEPCMULL NOO OOIMbl KpenieHus
NeKMpOoOsUamesisi 8 CMOPOHY Y8eNUUEHUs UX OUAMempa, KpenieHus
91eKmMpoosu2amens HenpoeKmHbIMU KPenescHblMu 0emasimu.




0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM aTTeCTAIMN, IOKA3aTe/ I U KPUTEPHH
OLICHUBAHMSA:

[TpomexyTouHas aTTecTanus Mo IucuIuiMHe «MeTobl aHanu3a 0€30MacHOCTH CIOMKHBIX
TEXHHUYECKUX CUCTEM» BKJIIOYAET TEOPETUUYECKUE BOIPOCHI, MO3BOJISIIOIINE OLECHHUTh YPOBEHb
YCBOCHHS OOyYarOIIMMUCA 3HAHUW W TPAKTHUYECKUE 3aJaHUs, BBISBISIONIUE CTENEHb
c(hOpMUPOBAHHOCTHU YMEHUH U BIAJACHUHN, MPOBOAUTCS B (hopMe 3ayeTa.

Iloxkazamenu u Kpumepuu OyeHUBAHUA 3aUema:

st monmydenust 3a4eTa 1Mo JUCIUIUTHHE 00yYaroIIHiCs IPOYHO YCBOMII MPEyCMOTPEHHBII
IIPOTPaMMHBI MaTepuall;  NPaBWIbHO, ApPryMEHTMPOBAHO OTBETHJI HA BCE BOIIPOCHI, C
MPUBEJCHUEM ITPUMEPOB; TIOKA3aJI TIIyOOKHE CUCTEMATU3UPOBAHHbIE 3HAHUSI, BJIaJIee€T IpHUEeMaMu
pacCy»XKIEHHsI M COIIOCTaBJSIET MATepUal M3 Pa3HbIX MCTOYHUKOB: TEOPUIO CBS3BIBAET C
MPaKTUKOW, APYTUMHU TEMaMHu JaHHOTO Kypca, IPYTUX HM3y4aeMbIX IMPEIMETOB; 0€3 OmmnOoK
BBITIOJIHUJI IIPAKTUYECKOE 3aJaHUE.

OlieHKa «HE 3a4TEHO0» BBICTABIISIETCA CTYACHTY, KOTOPBIN He cripaBuics ¢ 50 % BoOmpocoB u
3a/laHuii, B OTBETaX Ha BOMPOCHI JOMYCTHJ CYIIECTBEHHbIC OMMOKU. He MOXeT OTBEeTHTHh Ha
JIOTIOJIHUTEBHBIE BOIIPOCHI, MPEIJIOKEHHBIE IIpernoaaBaresieM. LlenocTHOro mpeacraBieHus o
B3aMMOCBS35X, KOMIIOHEHTaX JUCUUILIMHBI y CTYJIEHTA HET.



