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PaGouas nporpamma coctasiera Ha ocHope @PI'OC BO - Gakasnaspuar o Hanpap/eHAIO
noarotoBkn  20.03.01 TexHochepHas GesomacHocTb (npuka3 MHHOOpHAYKH Poccun ot
25.05.2020 r. Ne 680)

*

PaGouyas mporpamMma paccMOTpeHa H 0100peHa Ha 3ace/1aHiH kaheaps! [IpOMBIIITIEHHOH
3KOJIOTUH U 5€301acHOCTH KHU3HEAEATEIbHOCTH 4

09.02.2024, npotokon Ne 5 " /
3aB. Ka(benpoﬁé%‘ ~ A1O. [lepsaTHHCKHHA

4
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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxieHa u ofgoopeHa i peanusanuu B 2025 - 2026
y4eOHOM Toly Ha 3aceqanuu Kadgeapbl [IpoMbIIICHHONW SKOJIOTHH U 0€30TTaCHOCTH

[Iporokomor 20 . Ne

3aB. kadeapoii A.IO._Hep;[TI/IHCKI/Iﬁ

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszanuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpOMBINIIEHHOM SKOJIOTHH U OS30ITaCHOCTH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.IOT_IepHTI/IHCKI/Iﬁ

PaGouast mporpamMmma nepecMoTpeHa, 00CyskaeHa u o100pena s peanusamnuu B 2027 - 2028
y4eOHOM rofy Ha 3acenaHnu Kadeapsl [IpoMBbIIIEHHOH 3KOIOTUN M 0€3011acCHOCTH

IIporokomor 20 . Ne
3aB. xkadenpoit A 1O. TlepsiTuHCKUMIA

Pabouas mporpamma niepecMoTpeHa, 00CyxaeHa u ogo0pena uist peanm3anuu B 2028 - 2029
y4eOHOM rojy Ha 3acenaHuu kadeapbl [IpoMBIIUIEHHON 3KOIOTHU U 0€301MacCHOCTH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.IO._Hep;ITHHCKHﬁ

Pabouast mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsamnuu B 2029 - 2030
y4eOHOM Toy Ha 3acenaHuu Kapeapbl [IpOMBIIUICHHOM YKOJIOTUH U 0€30MaCHOCTH

[Ipotokomor 20 1. Ne

3aB. kadeapoii A.IO._HCpﬂTI/IHCKI/Iﬁ




1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

enssMu ocBOCHMSI AMCHUIUIMHBI (MOAYJIs1) «MeTonbl aHaam3a 0e30MacHOCTH CIIOKHBIX
TEXHHUYECKHUX CUCTEM) SIBISIOTCS:

-bopMHpOBaHWE 3HAHWA W HABBIKOB [IJI1 OOOCHOBAHHOTO TIPUHATHS PEIICHUS
KOMIUICKCHBIX 3a/1a4 B 00JIaCTH MIEpeceueHIs] HHTEPECOB 0€30MaCHOCTH, YKOJIOTUH, SKOHOMHKH U
HWHTEPECOB COIMyMa U METOJIOB MOJICTUPOBAHHMSI ITPOIIECCOB

-MCI0JIb30BAaHUEM MOJTYUEHHBIX HABBIKOB JIJIS PEILICHUS HAYUHBIX U MPUKIIAIHBIX 33]1a4.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

JucuuruinHa Metoibl aHaiau3a 6€30MaCHOCTH CIIOKHBIX TEXHUYECKUX CUCTEM BXOJUT B
yacTb y4eOHOro IulaHa (OPMHUPYEMYIO YYAaCTHUKaMHU O0Opa30BaTEIbHBIX  OTHOILIEHUI
00pa30BaTeNbHON POrPaMMBI.

JUia  u3ydeHus  JAUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHMs  (YMEHHs,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS AUCHUIUINH/ IPAKTUK:

Maremartnka

WNudopmaruka

be3omacHocTs Tpyaa

3Hanus (yMEHUS, BIAJIEHUs), MOTyYSHHbIE IPU U3YUYEHUH JaHHON JAUCHUIUIMHBI OYIyT
HEOOXOIMMBI JUISI U3YyUYCHHS TUCIUILIINH/TIPAKTHK:

[IpoekTHas nesSATENTbHOCTD

[ToaroroBka u cjaya rocy JapCTBEHHOTO 3K3aMEHa

IlonroroBka k  mpouenype  3aluThl W INpOLEAypa  3alUThl  BBITYCKHOM
KBaJIM(UKAIIMOHHOM paboThI

Teopus pucka u karactpod

M3mepeHune ypoBHEW OIACHOCTHU B Cpezie OOMTaHUS U CUCTEMaTH3aIMsI HHPOPMaLUU

3 KomnereHuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUsI

AUCHMILIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJabTaThl 00yYeHus1

B pesynbprare ocBOeHMS AUCHUIUIMHBI (Momyns) «Metoabl aHanmu3a O€30MacCHOCTH
CIIOXHBIX  TEXHHYCCKUX CHCTEM» OOydYalomUiCs JOHKeH o0yiagaTh  CIETYONIHMH
KOMIETEHIIMSIMHU:

KO,[[ HHIWKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIINH

[T1K-1 CriocobeH mpuHUMaTh y4acTHE B HHKEHEPHBIX pa3padoTKaxX CPEeTHETO YPOBHSI CIOKHOCTU
B COCTaBe KOJUIEKTHMBA; pa3pabaThiBaTh M UCHOJNb30BaTh IpaUUYEcKyl0 JIOKYMEHTAIHIO;
OLICHMBATh PHUCK M OIpEAeNsTh Mepbl Mo o0ecnedeHnto 0e30MacHOCTH pa3pabaTbiBaeMOn
TE€XHUKHU; HCIOIb30BaTh METOJbl PAaCUYETOB AJIEMEHTOB TEXHOJOTHYECKOr0 OO0OpYIOBAaHUS IO
KPUTEPUIM pab0TOCIOCOOHOCTH U HAICKHOCTH

[K-1.1 [IpumeHsieT HOPMATHUBHO TMpaBOBble akThl B cdepe TexHOCHEpHOIt
0e3omacHOCTH, TpaguyIecKyl0 AOKYMEHTAIMIO JJIs Pa3pabOTKH HMPOEKTOB
MEpPONPUATHIA B OOJIACTH OXpaHbl OKPYXKarolleil cpelbl, OXpaHbl Tpyna,
0€30I1aCHOCTH B YPE3BLIYANHBIX CUTYAIUIX Ha 00bEKTaX SKOHOMUKH

TIK-1.2 AHaM3UpPyeT COCTOSTHUE 0OBEKTOB JEATEILHOCTH C MO3UIIMHN 00€CTICUeHUS
0€30MacHOCTH ¥ BBIMOJIHEHUS TpeOOBaHUN HOpPMATUBOB. [IpumeHsieT
COBPEMEHHBIE  METOIbl  PACUYETOB  DJIEMEHTOB  TEXHOJIOTHYECKOTO
000pyA0BaHUS IO KPUTEPHSIM PAOOTOCIIOCOOHOCTH U HAJIC)KHOCTH

IK-1.3 OnenuBaer pucku U 3()(PEKTUBHOCTH NPHUHATHIX MPOEKTHBIX PpEIICHUH,
ompenenser Mepel 1Mo obecredeHuto Oe3zomacHocTu. OcymiecTBiseT
KOHTPOJIb MPOEKTHBIX PELICHUH, MPOEKTHOM MOKYMEHTAlUU B OOJIACTH
OXPpaHbI OKPYIKAOIIEH Cpe/Ibl, OXpaHbl TPy/a, 0€30MaCHOCTH B




|qpe3BLIan71HLIX CUTYaIHIX

[1K-4 Cnoco0GeH OpHEHTHpPOBaTbCS B OCHOBHBIX MpoOieMax TexXHOC(hepHOHl 0e30macHOCTH;
NPUHUMATh y4YacTHE B HayYHO-HCCIIEOBATEILCKUX Pa3padOTKax MO MPOQHII0 MOATOTOBKH:
CHUCTeMaTH3UpOBaTh HMHPOPMALMIO IO TEME HCCIEJOBaHUM, MPUHHMATh Yy4acTHE B
IKCIIEpUMEHTaX, 00palaThiBaTh TMONYyYEHHBIC ITaHHBIC;, peIlaTh 3aJadd MPodecCHOHATBHOM
JeSITeIbHOCTH B COCTaBe HAy4YHO-HCCIIEJOBATENILCKOTO KOJUIEKTHBA; HUCIOJIb30BATh 3aKOHBI U
METOIBl MaTeMAaTHKH, €CTECTBCHHBIX, TYMAaHUTAPHBIX W SKOHOMHYECKUX HAyK IMpPH PEIICHUH
npoeCCUOHANBHBIX 3a/1a4; NPUMEHATh Ha MPAKTUKE HABBIKM IPOBEICHHUS M OIUCAHUA
MCCIICTOBAHMIA. B TOM YHCJIC DKCITEDMMEHTAIbHBIX

[1K-4.1 B cocraBe Hay4yHO-UCCIIE10BATENBCKOTO KOJUIEKTUBA IPUHUMAET yYacTHE B
pa3paboTKe M HKOJIOr0-?KOHOMHYECKOM OOOCHOBAHUU IIJIAHOB BHEIPEHUS
HOBOM IPUPOJOOXPAHHOM TEXHUKM U TEXHOJOTHMH, SKOHOMUYECKOM
pEeryJMpoOBaHUY IPUPOTOOXPAHHON AEATEIIBHOCTH OPraHU3ALUU

[K-4.2 B coctaBe Hay4HO-UCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboTke MEepONpUSTHII MO CHIKEHHUIO IMOXAPHBIX U JIPYTUX PHUCKOB
Upe3BBIYANHBIX CUTYAINU

[1K-4.3 B cocTaBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTUE B
OIICHKE pe3yJbTaTUBHOCTH U J(PGEKTUBHOCTH CHUCTEMBI yIpPaBICHUS
OXpa”Hou Tpyaa




4. CTpykTypa, 00bEM U coepkaHue AUCHUILINHBI (MOLYJ151)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTAaBIsIET 3 3a4eTHBIX enuuuil 108 akazn. gacoB, B ToM

YHCIIE:

— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayIUTOpHAas — 8 akaJl. 4acoB;

— BHeayautopHas — 0,7 akaJl. 4acos;

— caMocTosTenbHast pabora — 95,4 aka. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

— IMOJITOTOBKA K 3a4éTy — 3,9 akaj. gac
dopma aTTecTalum - 3a4eT

AynutopHas 3 s
KOHTaKTHast paboTa E = dopma TeKy1ero
=
Pa3nen/ Tema 2 (B akaz. Hacax) £z Brn . KOHTPOIA Kon
> S ©| caMOCTOSTENIBHOW | yCHEeBaeMOCTH U
JACIUTUTAHBI < £ s . | KoMnereHIK
2 5 paboThI MIPOMEKY TOYHOM
n1ab. | OpakT. | 5 Q& aTTecTa
Jlek. = 1107071
3aH. 3aH. | O &
1. Paznen 1
11 Metoponoruueckue MK-1.1,
) x CamMmocTogTenbpHoE VYcTHBIH ompoc T1K-1.2,
OCHOBBI CHCTEMHOTO o
u3yueHue yueOHOH | (cobecenoBaHue) MK-1.3,
aHanu3a ¥ mozaenuposanus| 4 | 0,5 20 "
" Hay4HoU yutepa-|  KoHTponbHas [1K-4.1,
ONACHBIX  TIPOIIECCOB B
Textochepe TypBl pabota I1K-4.2,
I1K-4.3
HWroro o pazaeny 0,5 20
2. Paznen 2
CocraBieHnue
oTyeTa 1o
IIposepka
BBITTOJTHEHHIO .
DAKTHYCCKOI BBITIOJTHEHHON
Ny p MIPAKTHYECKON TIK-1.1,
2.1 CucreMHBI aHANHU3 U paboTHI. N
paboThl. Y CTHBIH T1K-1.2,
MOJICTUPOBAHUE IMpoliecca IMoaroroska
oI-poc MK-1.3,
BO3HHUKHOBEHHS 4 | 05 2/0,61 | 25 KOHCITEKTA.
N (cobecenoBanmue) IK-4.1,
MPOMCLIECTBUI B CamocTosATesbHOe
TexHochepe u3yueHue yuyeOHOH Tposepka [IK-4.2,
. pedepara I1K-4.3
1 Hay4- HOM
KonTtponbnas
JIUTEPATYPHI.
pabora
[Hoaroroska
pedepara
Hroro no pasgeny 0,5 2/0,611 | 25
3. Pasgen 3
3.1 CucremHBII aHAIN3 U MK-1.1,
M.O CIPOBAHIE  IhOLECCA CamocrosTensHoe | YCTHBII 0mpoc T1K-1.2,
JICIHp port u3yueHue yueOHOH | (cobecenoBaHue) [K-1.3,
npuuuHeHus ymepba or| 4 1 22,3 9
" Hay4yHOU yutepa-|  KonTtpombHas IIK-4.1,
TEXHOTEHHBIX
DOHCILICCTBH TypBl pabota I1K-4.2,
P TK-4.3
HWroro no pazneny 1 22,3
4, Paznen 4




CocraBiieHue

IIpoBepka
oracra o BBITIOJTHEHHOM IK-1.1
4.1 CucteMHbI aHAIU3 U BBITIOJTHEHHIO N )
MOJICTUPOBAaHUE Ipoliecca MPaKTUYECKOM VPAKTHHACCKO MK-1.2,
pabothl. YCTHBIN T1K-1.3,
yIpaBieHUs oOecreueHueM 2/11 | 28,1 paboThL. OI-DOC MK-4.1
6e30macHOCTH B CamocTosTenbHOe p s
TexHochepe u3yueHue yuyeOHOH (cobecenosanue) [IK-4.2,
p yn Hayq?Hoﬁ Koutponbhas I1K-4.3
JIUTEPaTyphl padora
Hroro no pasgeny 2/11 | 28,1
Hroro 3a cemecTp 4/1,61 | 95,4 3a4ET
Wrtoro mo guciuminge 4/1,61 | 95,4 3a4eT




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B nmponecce npernoaaBaHusaA AUCHUITIIAHBI «MGTOI[BI aHajgn3a 0e30IMacHOCTH CI0KHBIX
TEXHUYECKHUX CHUCTEM» NMPUMEHSIOTCA TPAAULMOHHAS M MH(POPMAMOHHO-KOMMYHHKALMOHHAS
00pa3oBaTeybHbIC TEXHOJIOTHH.

Cuctema opraHuzanuu ydeOHOro mpolecca J0/DKHAa ObITh OpUEHTHpPOBaHA Ha
WHJUBHAIYAIbHBIA TOAXOJ K Y4YalluMCA M JIOJDKHA COJEpXkKaTh 3aJaHUsl Pa3sHOro0 ypPOBHS
CJIO’KHOCTH, Pa3HOOOPA3HOTO COJCPKAHUS U, COOTBETCTBEHHO, OLICHUBATHCS IIO-PA3HOMY.

[IpakTuueckue 3aHATHS TPOBOJAATCS C UCIOJIB30BAaHUEM METO/Ia — «00yUYEeHHE HAa OCHOBE
OMBITa» JUISl CO3JJaHUS AHAJIOTUH MEXIY M3yYaeMbIMHU SIBICHUSIMH M 3HAKOMBIMU CTYJCHTaM
JKU3HCHHBIMU CUTyallUsIMU U OoJiee FHY6OKOFO YCBauBaHUA U3Yy4YaCMbIX BOIIPOCOB. CTYJICHTaM
BBIIAIOTCS 3a/laHusl 3aKpPEIUIAIONINE 3HAHMS, MOJACIUPYIOIIUE TEXHOJOTMYECKUE IPOLIECCHI.
Bricokast cTeneHb caMOCTOSATEIIFHOCTH MX BBINOJTHEHUS CTyJCHTaMU CHOCO6CTBy€T Pa3BUTHIO
JOTMYECKOTO MBIIUIEHUsI U Oosee IiyOOKOMY OCBOEHHUIO TEOPETHUECKUX IOJIOKEHUH U HX
IPAKTUYECKOro ucrosib3oBanusd. [lpu coOeceoBaHMM M 3KCHPECC-ONPOCE IMPOBOIUTCS
JTUCKyccHs U (POpMYITUPYETCs BBIBOJL 00 ONTUMAIBHOM PEKUME O0YUCHHUS.

Ha MPAKTUYCCKUX 3aHATUAX TMMPUMCHAIOTCA TaKXKE CICAYIOIHUE BHUALI O6y‘~IeHI/I$IZ
KOHTEKCTHOE  OO0yd4eHHe, MEeXIUCUMIUIMHApHOe oOyuyeHue, JBpHcTHYecKas Oecena,
MO3BOJIAIOIIME HAaXOAUTh OTBET Ha MpPOOJeMy, UCHOJB3YSl 3HAHUS, MOJTYYEHHbIE M Ha JAPYTUX
JUCLUIUINHAX.

CamocrosTenbHass padoTa CTYACHTOB CTHUMYJIUPYET CTYAEHTOB K CaMOCTOSITENIbHOM
npopabOTKe TEMBI B IPOLIECCE NOATOTOBKU K NPAKTUYECKUM 3aHITUSM.

B X0e 3aHATHH nmpeamnojgaracTcsa UCIoJb30BaHNEC KOMIIIICKCA MHHOBAIITUOHHBIX METO/J10B
MHTEPAKTUBHOTO 00yUeHHs, BKIIOYAIOIIHUX B ce0sl:

- Cco3JaHHe MpPOOJIEMHBIX CHUTyalludi C TIOKa3aTeNbHBIM pEHIeHHEM MpOoOJIeMbl
IIPENIOAABATENIEM;

- CAMOCTOSITEJIbHYIO TIOMCKOBYIO JESTeIbHOCTh B PELIEHUH YYEOHBIX MpoOieM,
HaIpaBJIIEMYIO [IPENOJaBATENIEM;

- CAaMOCTOSITENIbHOE PellIeHHe MPO0IIeM CTYAEHTaMHU MO KOHTPOJIEM IPEro1aBaTess.

- mpobaemMHoe 00yueHHe — CTUMYJIUPOBAHHUE CTYIEHTOB K CaMOCTOSITEIbHOM «J100BIuE»
3HaHUH, HEOOXOIUMBIX JIJIsI pEeIIEHUs KOHKPETHOM MPOOIEeMBI.

- KOHTEKCTHOE OOy4YeHHE — MOTHBAIUS CTYAEHTOB K YCBOCHHUIO 3HAaHUHM IyTeM
BEISIBIICHHS CBSI3EH MCXKY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHCHHUEM.

- 00ydeHue Ha OCHOBE ONbITa — aKTUBHU3AIMS [TO3HABATEIBHOMN 1€ TETFHOCTH CTY/IEHTOB
3a CUET acCOIMalMK X COOCTBEHHOT'O OMBITA C IPEIMETOM H3yUEHUSI.

-  UHAUMBUAyalbHOe OOyueHHEe — BBICTPaMBaHUE CTYJCHTaMH COOCTBEHHBIX
00pa30BaTeNbHbIX TPAEKTOPHI Ha OCHOBE (DOPMHUPOBAHUS UHINBUIYabHBIX YU€OHBIX IJIAHOB U
IIPOrpaMM C YYETOM MHTEPECOB U IIPEIIIOYTEHUN CTYIEHTOB.

- MEXIUCIUIUIMHAPHOE O0ydYeHHE — HMCIOJb30BaHUE 3HAHWUW M3 pa3HBIX O0JacTel, ux
IpyNIMPOBKA U KOHIIEHTPALUS B KOHTEKCTE KOHKPETHOM pelaeMoil 3a1aun

6 YueOHOo-MeTOo1uYecKOe 00ecTieueHne CaMOCTOATEIbHOI patoThI 00yYaouuxcsi
[IpencraieHo B mpunoxxeHuu 1.

7 OueHOYHBbIE CPeACTBA AJIs POBeAeHHUS POMEKYTOYHOI aTTecTalun
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIITHHBI (MOTYJI51)

a) OcHoBHasI TMTEpPaTypa:

1. Hame)kHOCTh TEXHUYECKHUX CHCTEM M TeXHOTeHHbIN puck / I'ycbkoB A.B., MuneBckuii
K.E. - HoBocubupck :HI'TY, 2012. - 427 c.: ISBN - TekcT : 31€KTPOHHBIH. -



URL: I'ycbkoB, A. B. Hafie)kHOCTh TEXHUYECKHUX CUCTEM M TeXHOTCHHBIH prck / ['ychKkoB
A.B., Munesckuii K.E. - HoBocubupck :HI'TY, 2012. - 427 c.: ISBN. - TekcT : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/558704 (mata oOpamienusi: 02.01.2024). — Pexum
JOCTyTA: TIO TIOJIITUCKE.

2. Kopues, I'. H. Cuctemusiit ananu3: Yueouuk / Kopues I'.H., SIkosneB B.b. - Mocksa
11 PUOP, HUL] UHDOPA-M, 2016. - 308 c. (Bricuiee obpazoBanue: bakamaBpuat) ISBN
978-5-369-01532-2. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/538715 (nara obpamienus: 02.01.2024). — Pesxum noctymna:
TIO TTO/IITUCKE.

0) lonoiHMTe IbHAS JINTEpaTypa:

1. Ky3uenos, B. A. CucreMHbIi aHanu3, ONTUMH3AIUS U IPUHATHE PEIICHUH | yIeOHUK
JUIsl CTYJICHTOB BhICIINX y4eOHbIX 3aBenenuii / B.A. Ky3nenos, A.A. Uepenaxun. — Mocksa :
KYPC : UHOPA-M, 2017. — 256 c. - ISBN 978-5-906818-95-9. - Tekcr : anexkrponusiit. - URL:
https://znanium.com/catalog/product/908528 (mara obparienus: 28.12.2023). — Peskum moctyma:
IO MOJIHUCKE.

2. CucremHblii aHanmu3 B ympasieHun . yued. mocobowe / O.B. bynbirmna, A.A.
EmenbsnoB, H.3. EmenbsanoBa, A.A. KykymkuH ; moja pen. A-pa 9KoH. Hayk, mpod. A.A.
EmenssiHOBa. — 2-¢ m371., mepepad. u gon. — Mocksa : @POPYM : UHOPA-M, 2018. — 450 c.
— (Beicmee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook 5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-4. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/939889 (nata oOparieHus:
28.12.2023). — Pexxum 10CTyMA: TI0 MO/IITHCKE.

3. CuctemMHBIN aHAIU3 U MaTEMaTHYECKOE MOJICTHPOBAHUE CIOKHBIX YKOJOTHUECKHUX H
9KO-HOMHYECKHUX CHCTeM. TeopeTnueckne OCHOBHI U mpuitokenusi: Monorpadust / Cypkos ®.A.,
Cemorun  B.B. - PocroB-na-Hony:U3natensctBo HO®Y, 2015, - 162 c.: ISBN
978-5-9275-1985-9. - Texkcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/989763 (nara obparmienus: 28.12.2023). — Pexxum noctymna:
TIO TTO/IITUCKE.

4. CucteMHBIi aHanmu3 npoOieM obecriedeHus: 0e30MacCHOCTU JIOPOKHOTO JBHMIKEHHS
aBTO-TpaHcmopra: YueoHoe mocodue / bernokypos B.II., Uepkacor O.H., Bernokypos C.B. -
Boponexx:BI'JITY um. I'.®. MopozoBa, 2014. - 103 c. - Tekcr : snexkrponnsii. - URL:
https://znanium.com/catalog/product/858543 (xara obparenus: 28.12.2023). — Pesxum goctyma:
IO MOJIITUCKE.

5. Kprokos, C. B. CucteMHbIi aHanu3: TeOpusi W NpakThuka: yued. mocobue /| Kprokos
C.B. - PoctoB-Ha-Jlony:M3aarensctBo FODY, 2011. - 228 c. ISBN 978-5-9275-0851-8. - TekcT :
anek-tpouubiii. - URL: https://znanium.com/catalog/product/556278 (mara oGparieHus:
28.12.2023). — Pexxum ocTyma: mo moanrcKe.

6. Teopus crcTeM U CUCTEMHBIN aHanu3 : yueo. nocooue / A.M. Kopukos, C.H. [1aBnos.
— Mocksa : UHOPA-M, 2019. — 288 c. — (Bwicuiee oOpazoBanme: bakamaBpuar). —
www.dx.doi.org/10.12737/904. - Tekcr : SIIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/994445

7. KopukoB, A. M. Teopust cucTeM M CHCTEMHBIH aHamu3 . yued. mocobume / A.M.
Kopuxos, C.H. [TaBnoB. — Mocksa : UH®PA-M, 2019. — 288 c¢. — (Bricmee obpa3zoBanue:
bakanaBpuar). — Www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekct :
anekTponHbiii. - URL: https://znanium.com/catalog/product/994445 (mara oOpalueHwus:
02.01.2024). — Pexxum gocTyna: 1o moarnuckKe.

8. ®omuH, A. U. Pacuer u mpoekTHpoBaHUE cHCTeM oOecredeHHus Oe30MacHOCTH :
yueOHoe nmocodue / A. . Domun. — Kemeposo : Ky3['TY umenn T.®. ['opbauesa, 2017. — 254
c.— ISBN 978-5-906969-36-1. — Tekcr : anextponnsiii // JIaus :
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3NIEKTPOHHO-OMOIMoTeynass cucrtema. — URL: https://e.lanbook.com/book/105397 (marta
obparenus: 02.01.2024). — Pexxum gocTyma: i aBTOPU3. MOJIb30BATEIICH.

9. CnpaBouHuK umxeHepa 1o oxpane tpynaa / Ilox pea. B.H. TperssikoBa - Mocksa :
Undpa-Unmxenepus, 2007. - 736 c. ISBN 5-9729-0009-2. - Tekct : snexkrponHsbIif. - URL:
https://znanium.com/catalog/product/520756 (nata oopamenwus: 02.01.2024). — Pexxum gocTyma:
IO MOJIHUCKE.

[Tepuonuueckue n3nanus

1. besomacHocth B TexHocdepe. - Tekcr ©  oanmekTtpoHHbli. - URL:
https://znanium.com/catalog/product/882690 (nara oopamenwus: 02.01.2024). — Pexxum gocTyma:
IO MOJIHUCKE.

2.0Oxonorust u Oe3omacHOCTh ku3HeaesTenbHocTH. ISSN 9999-5380. — Teker
MEeKTpOHHBIA /[ DnexkTpoHHO-OMOMMoTeunas cucrema «Jlanb» @ [cait]. — URL:
https://e.lanbook.com/journal/issue/299692 (mata obparienus: 02.01.2024). — Pexxum goctyna:
U1l aBTOPU3. MIOJIb30BATENICH.

B) MeToanyeckue yKazaHus:

1. bo6poga, O. b. CnernanpHas oneHka ycinoBuid Tpyna : npaktukym / O. b. bo6poga, T.
B. Cupuyosa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 snekrpon. ont. auck (CD-ROM). -
3ari. ¢ tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/557
(mata obpamenus: 8.06.2023). - MakpooObseKT. - TeKCT : 31MeKTpOHHBIH. - CBEICHUS HOCTYITHBI
takke Ha CD-ROM.

2. Ycrioxxanun B.C. PaccrnenoBanme, ydetr u opopmiieHHE JOKyMEHTOB Ha HECUYACTHBIN
ciydaif Ha mpousBocTBe [ TeKCT]: MeTOA. yKa3aHHus K MPaKTUYECKOMY 3aHSITHIO MO TUCIUILINHE
«be30macHOCTh KU3HEACATEIILHOCTIY IS CTYJCHTOB Beex criernanbHocteit / B.C. YcTioKaHuH,
E.A. Kocroropoga; 'OY BIIO MI'TY, [kad. [TOubXX]]]. — Maraurtoropck, 2002. — 26 c.

3. CyneitmanoB M.I". OGmias onieHka ycioBHii Tpyaa Ha pabouem mecte [TekcT]: MeTo.
yKa3aHus 11 poBeacHus aeaoBoi urpsl / ML.I'. Cyneitmanos, O.A. baxueeBa, A.M. I'yces, JL.A.
Koganesa; MI'TY, [kad. [IOubXX/]]. - Marauroropck, 2001. — 22 c.

4. MypuxoBa T.M. PacueT kpuTHUeCKOro BpeMEeHHU 3BaKyaly MO Pa3BUTHUIO OMACHBIX
dakropoB moxapa [Tekct]: mMeTon. yka3aHHs K TPAKTHUECKUM 3aHATHUAM TO JUCIHUILTAHE
«IToxapoB3pBIBOOE30MACHOCTEY IS cTyAeHTOB crerranbHocTr 280100 / T.M. Mypukosa, O.b.
[pomkuna; MI'TY, [kad. [I9ubXX/]]. — MarauTtoropck, 2010. — 18 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue [10 Ne norosopa Cpok neicTBus TUIIEH3UU
7Zip ¢B000J1HO pacmpocrpansemoe I[10 0eccpovYHO
FAR Manager cB000JTHO pacrpoctpansemoe [10 0OECCPOUHO

HpO(l)eCCI/IOHaJII)HI)Ie 0a3bl JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaAaBOYHBIC CUCTEMBI

HasBanune xypca CchlIKa
DrexkTpoHHas 0a3a mepHOAMYCCKUX m3gaHuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/
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HanmonansHass mHbOpMaAIMOHHO-aHATUTHICCKAS

cucrema — Poccmiickuii wunmekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
muruposanus (PUHIL)

[Touckosas cucrema Axanemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepaibHOE  TOCYAAapCTBEHHOE — OIOJDKETHOE

yUpexKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

IPOMBIIIIICHHON COOCTBEHHOCTHY
Poccuiickass  ['ocynapctBennast  6uOnmoreka.
Karanoru
OnextpoHHble pecypebl 6ubnmuoreku MI'TY um.
I'.1. Hocoa
denepanbHblii  00pa30BaTEIbHBIN  MOPTAT
OxoHomuka. Counosiorus. MeHeUKMEHT
MexayHnapoaHas Oa3za MOJIHOTEKCTOBBIX
KypHaioB Springer Journals

9 MartepuajibHO-TeXHHYeCKoe ofecneyeHne THCHUTIMHBI (MOILYJIs1)

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

https://host.meqgaprolib.net/MP0109/Web

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

http://link.springer.com/

MatepuaabHO-TEXHUYECKOE 00ECIICUeHNE TUCITUTUINHBI BKITFOYALT:

Tun u HazBanue ayautopun OCHalllEHNE ay AUTOPUU

VY4eOHble ayAUTOPUU JUIS IPOBEACHUS 3aHATUN JIEKIMOHHOTO THUNa MylbTUMeTuitHbIC
CpeZCTBa XpaHEHUs], TIepeIayr ¥ IPEACTaBICHUS HH(OpMAIN

VY4eOHble ayAUTOpUM [UIsl TPOBEACHUSA MPAKTUUYECKUX 3aHSITUNA, TPYNNOBBIX U
WHJUBUIyaIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJII M MPOMEXKYTOUYHOM aTTecTaluu
MynbsTuMeniiHbIE CPENICTBA XPAHEHUS, IepeIauil U MpeICcTaBIeHU HH(OPMALIUH.

Jlocka, MyJIbTUMEUINHBIN IPOEKTOP, IKPaH.

[Tomemenuss ansg  camocTosiTeNnbHOM — paboTel  oOyuaromuxcs  [lepconanbHbie
xommpioTepsl ¢ makerom MS Office, Bbl-xomom B MHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
nH(})OPMAITMOHHO-00pa30BaATENBHYIO CPEAY YHHBEPCUTETA

[Tomemenne st XpaHeHUS U MPOPHIAKTHUECKOTO OOCITYKMBaHHUS y4eOHOTO
obopynoBanus Illkadbr nnas XpaHeHus ydeOHO-METOIUYECKOW JOKYMEHTAIMH, y4eOHOTO
00opyaoBaHUs
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Ipunoxenne 1
Y4eOHO-MeTOAUYECKOE OOecTiedeHHe CAMOCTOATEIbLHOH padoThl 00y4arommuxcst

ITo pucruniauue «MeToabl aHann3a 0€30IaCHOCTH CJIOKHBIX TEXHUYECKHX CHCTEM)

IIpelyCMOTPEHA ayIUTOPHAsl U BHEAY JUTOPHAsI CAMOCTOATEIbHAs paboTa 00yyaroIuxcs.

Ay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIPCANOJIaracT BbIIIOJIHCHUC

IPAKTHYECKUX padoT.

Mo

s R

S

10.
11.
12.
13.
14.
15.

16.
17.

IIpuMepHbIii IepeYeHb NPAKTHYECKUX padoT:
MogenupoBaHie ¥ CHUCTEMHBIH aHaIW3 MPOMCUIECTBUN C IMOMOIIBIO JAMArpaMM THIA
JIEPEBO.
MonenupoBaHue U CUCTEMHBIH aHaIU3 MPOUCIIECTBUM ¢ IOMOIIBIO AUarpamMm Tuna rpag.
MoaenupoBaHue U CUCTEMHBIN aHAIN3 MPOUCIIECTBUM € TOMOLIBIO AUArPAMM THUIIA CETh.
MogenupoBaHiue M CHUCTEMHBIH aHAIM3 Mpolecca BbICBOOOXKIEHHUS U HEYIPaBIsSEMOIO
pacIpoCTpaHeHusl SHEPTUU U BPEIHOTO BEIIECTBA.
MogenupoBane M CHUCTEMHBIH aHaIW3 Tpolecca TpaHCHOPMALUU pa3pyILIUTEILHOTO
BO3JICHCTBUS aBAPUINHO-OIIACHBIX BEIIECTB.
MonenupoBaHie U CHCTEMHBIH aHaiIM3 Ipolecca 000CHOBaHMS TPeOOBAHUI K YPOBHIO
0€30MacHOCTH
MogenupoBanie M CHCTEMHBIH aHaIM3 Tpoliecca obecredyeHus: TpeOdyeMoro YpOBHs
0€30MacHOCTH
MogenupoBaHue M CHUCTEMHBIM aHaiaM3 Tpolecca KOHTPOJIs TpeOyeMoro ypoBHA
0e30MacHOCTH
MogenupoBaniue ¥ CUCTEMHBIH aHANM3 Mpoliecca MOJACpKaHUs TpeOyeMoro YypOBHs
0e30MmacHOCTH
IIpumepHbIe TeMbI pedepaToB:
I'pad-Monens aBapuitHOCTH U TpaBMaTHU3Ma
[Tporuo3upoBaHue nMokaszareneii aBapuiHOCTH U TpaBMaTHU3Ma Ha IPOU3BOJICTBE
Jloruko-nmMHIrBUCTUYECKAsE MOJIEh aBAPUHHOCTH U TpaBMaTHU3Ma
HmuTamonHoe MOAeTMpOBaHNEe IPOUCIIECTBUN B YEITOBEKO-MAIIMHHOM CUCTEME
Oco0eHHOCTH MOJIETUPOBAaHUS W CHCTEMHOTO aHalM3a Ipoliecca BBICBOOOXKICHHUS W
pacripoCTpaHEHUs SPHEPTUU U BPEIHOTO BEIIECTBA
Mopnenu 1 METOAbl MPOTHO3UPOBAHUS 30H HEYIPABISEMOr0 PaclpOCTPAHEHUS MOTOKOB
SHEPTUU U BPETHOTO BEIECTBA
Mopnenn u MeTonbl NPOTHO3UPOBAHMS TOJEH KOHIEHTPAllMUd BPEAHBIX BEIIECTB B
TexHocdepe
Oco0eHHOCTH MOJISTMPOBAHMS M CHCTEMHOT0 aHaji3a mIporecca TpaHCPOpMaLUU |
BO3/ICHICTBUS MOTOKOB HEPTUU U BPEIHOTO BEIIECTBA
MonenupoBaHue M CHUCTEMHBIM aHaIU3 IMpollecca pa3pyLIUTENBHOTO BO3JACHCTBUS
aBapHITHO-OMAaCHBIX BEIIECTB
Oco0eHHOCTH MTPOrHO3a MOCIECTBUI BPEIHOTO BO3/AEUCTBUS Ha JIFOACKUE U IPUPOJHbBIE
pecypchl
CyIHOCTh MpPOrpaMMHO- ILIEJIEBOTO MOAXO0Aa K YHPABICHHUIO MPOLECCOM OOEeCHeueHus
0e30MacHOCTH
CTpykTypa MEpONpHUITHH IO COBEpIICHCTBOBAHUIO YIIpaBI€HHUS OOECIeUYEeHUEM
0e30MacHOCTH
[TpuHLIMIIBI KOHTPOJISE 6€30MIaCHOCTH MTPOU3BOJCTBEHHBIX M TEXHOJIOTHUYECKUX IIPOLIECCOB
KoHnTponb ypoBHs 6€30MacHOCTH Ha TOJIOBHOM OOBEKTE .
CratucTideckuid  KOHTPOJNb  3(PQPEKTHBHOCTH  MEpONPHIATHH 1O  00eCreUYeHUI0
0e30MacHOCTH
Mopnenu u MeToibl MOAIEP>KaHNs TOTOBHOCTHU IIEpCOHAIa K 00ecriedeHnIo 0€30acHOCTH
Monensn W METOIbl ONTHMHU3ALUUA KOHTPOJIBHO NPOGUIAKTHYECKOH paboThl 1O
IpEIyNpPexACHUIO TPOUCLIECTBUS



18. Moxenu 1 MEeTOIbI MO IeP KaHUsT 0E€30TTACHOCTH 0CO00 OTBETCTBEHHBIX padoT



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 aTrecTralnumn

CrpyKTypHBII [Tnanupyemblie pe3yabTaTbl 00y4eHUs OrneHOuHBIE CpeICTBA
JNIEMEHT
KOMIICTEHINH

IIK-1: Cnioco0eH NpMHUMATH YYaCTHE B MH:KEHEPHBIX Pa3padoTKax cpeIHero ypoBHs CJI0KHOCTH B COCTaBe KOJLUIEKTHBA; pa3padaTbiBaTh
H HCI0Jb30BaTh IpaguuecKylo J0KYMEHTALUI0; OLlEeHUBATh PUCK U ONpeaeasiTh Mephbl 10 o0ecnevyeHuI0 0e301acHOCTH pa3padaTbiBaeMoii
TEXHUKH; HCI0JIb30BATHh METO/AbI PACYETOB 3JIEMEHTOB TEXHOJIOTHYECKOr0 000PY/10BaAHMS 10 KPUTEPUSIM PaboTOCIOCOOHOCTH U HATEKHOCTH

IK-1.1: [TIpumeHsieT HOpMAaTUBHO MTPABOBBIE AKTHI B IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
cepe 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 MOICITUPOBAHUS TIPOIIECCOB B TeXHOC(hepe

7. Hepro’HTPONUitHAS KOHIEIINSI OMaCHOCTEH
8.MeTo/1bl NCCIIeIOBAaHUS U COBEPIIEHCTBOBAHMS 0€301MaCHOCTH B TEXHOC(epe
9.ITokazarenu kauecTBa CUCTEMBI 00ecrieueHns 0e30MacHOCTH B TexHOochepe
10.CymHOCTh CHCTEMHOTO MOX0/1a K HCCIISIOBAHUIO TIPOIECCOB 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 yIOBIETBOPSTH KPUTEPUSIM:

-BHEILIHUE CXOJCTBA
- BHYTPEHHETO COBEpPIICHCTBA

B. Mogenb Oyayuu u3ydeHa J0JKHA 1aBaTh MHPOPMAIIMIO O CUCTEME 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 popmMoii opraHu3aly NPaKTUYECKON 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 COBOKYITHOCTh METOJIOB M CPECTB MPEACTABICHUS 00BEKTa KaK
HOpMAaTHUBOB. [IprMeHsIeT COBpeMEeHHbBIE ICKOTOPOI CHCTEMBI CO BCEMU BBITEKAOIIUMU OCOOCHHOCTSIMHU.
METO/Ibl PACUETOB JIEMEHTOB b. 3TO COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3JIEMEHTOB O0BEAMHEHHBIX OJHOM IIEIIBIO.
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 CX0/1a OE3/a C PEIbCOB M3-3a
HEepabOTOCOCOOHOCTH MOJBUKHOIO COCTAaBA
I1K-1.3: OuenuBaer  pucku U 3pdexkruBHOCTh | KOMILUIEKCHDBIE 3a1aHUA:
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 OKpYyXKatoriei cpensl, oxpansl | 3AJJAHUE 3
Tpyna, Oe3omacHOCTH B upe3BblyaiiHbIX | [locTpouTh epeBO 0TKA30B JUIs CXOa MOe3/1a C PEIbCOB M3-32 BO3HUKHOBEHUS
CUTYaIUSIX PE30HAHCHBIX KOJIeOaHUH.
IIK-4: Cnoco0eH OpHEHTHPOBATHLCS B  OCHOBHBIX MpoOjemMax TexHOcepHOd 0e30MACHOCTH; TNPUHUMATL Yy4YacTHe B

HAYYHO-HCCJIEI0BATEILCKUX Pa3padoTkax mo MNpoduino MNOAroTOBKH: CHCTEMATH3HMPOBATh HHGOPMAIHIO MO TeMe HCCIeI0BAHUIA,
NPUHUMATH YYacTHe B JKCIePUMEHTaX, 00padaTbIBaTh MOJyYeHHbIE JaHHbIE; PelaTh 3a/1a4i MPo(ecCHOHAILHOI 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 HABBIKHA MPOBECACHUS U OIIUCAHUA HCCﬂeHOBaHHﬁ,
B TOM YHCJI€¢ OKCIICPUMECHTAJTBbHBIX

[1K-4.1:

B cocraBe HayyHO-HCCIEA0BATEIBCKOTO
KOJJIEKTHBA MIPUHUMAET yYacTUE B pa3padboTKe
U 9KOJIOT0-3KOHOMHYECKOM 000CHOBAHUU
[JIAHOB BHEJPEHUS HOBOM IPUPOIOOXPAHHOMN
TEXHUKH U TEXHOJIOI'MI, 5KOHOMHYECKOM
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 MOIEIUPOBAHUS M CUCTEMHOTO aHajl3a Ipoiiecca
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 y4acTUE B pa3padboTKe
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 aHATUTHYECKUE MOJICIH
b.DxcneprMeHTanbHO-CTaTUYECKUE (B UX OCHOBE JIEKUT SKCIIEPUMEHT)
B.Cwmemannsbie (coaepskaT Kak Teop. TaK U U SKCIIEPUM.-CTaT. MPUEMBI MOJIETIHP. )
I'. Bce OTBETHI BEpHBIE

2.Kax nocmpoums mamemamuueckyro mooenb no muny “uépnoco awura’?
Pacnonoscume no nopsaoky

A. TlpoBepka 3Ha4YeHHs MapameTpa.

b. N3ydyeHue cuctemsl U BbIJICICHUE BXOHBIX U BBIXOJHBIX TapaMETPOB

B. HaxoxneHnue nmapaMeTpoB MaTeMaTHUYE€CKONH MOJIEITH

I'. IIpoBepka afeKkBaTHOCTH MOJIEJIEN B PEAIBHOM CUCTEME.

J1. Baganue cTpyKTypbl MaTeMatudeckoit Moaenu Y={(x,z,a)




[1K-4.3: B coctaBe
HAYYHO-HUCCIIEI0BATEIBCKOTO KOJUICKTHBA
MIPUHUMAET yYacCTHE B OLICHKE
PE3yJIbTATUBHOCTH U 3(PPEKTUBHOCTH CUCTEMBI
yIpaBlIeHUSI OXPAHOH Tpyaa

KomnuiekcHble 3a1aHus:

3AJIAHHUE 1

[TocTpouthb cxemy MPUYUHHO-CIIEICTBEHHBIX CBSA3EH ISl CIEAYIOLIET0 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 Cucmemmexnuky npoussooulacs blniaeKa NOLynpooyKma cmaiu
mapxu 10XCH/, nrasxa 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 20PUOHMATbHOE NOoN0dCeHUe. 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 k pabome.

B 9y 10 mun macmep cmenvl nooan Komanoy Ha eKaoueHue neuu. B smo dice 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
KONp08020 10oMa. J{ns 3a1U8KU HCUOKO20 4y2YHA 8 pabodee OKHO nedu 3a8eiu 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 02HeynoOpWUK 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 NAAMeHeM U wiaakom 2-3 cmenenu niouwjaovio 10 % nosepxnocmu
mena noopyunomy cmanesapa u 15 % oeneynopwuxy. Coenacno meOuyuHcKomy
3aKII0YEeHUI0 NOIYYeHHble NOCMPAOABUUMU MPABMbL K MHCENbIM He OMHOCAMCSL.




3AJJAHUE 2

[TocTpouTh cXxeMy NPUUUHHO-CIIEACTBEHHBIX CBA3EH IS CIEAYIOMIETO COOBITHS:

4 aneaps 1998 2o0a npouszowen epynnosoii necuacmuulii cayiau 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. bpueaoup crecapeii-pemonmnuxos u 06a
cnecapsi-peMOHMHUKA NO KOMAHOe CMEH-HO-20 MACMepa SHEP2OCLyHcObl
NPUCMYNUNIU K OYUCTIKE 2UOPOOAK08 KOMIA-0XIA0UmMens, PACHOLONCEHHbIX Ha
ommemgke +22,000 m.

Cmapwuii npouzso0CcmeeHHblll Macmep cMeHbl N0 KOMAHOe HAYANbHUKA Yexd
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 4y 06 mun ¢hypma 6vina noonsma na cmeno 01 0eMoHmaxica hypm, u 6 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 uiiaxa. Ilepeulii cnecapb-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. Ioopyunsiii 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 KUCIOPOOHOU (hypMbl ¢ NOCIEOVIOWUM PA3PHIBOM
KOMHneHcamopa Ha mpybe nodayu KUciopooa u NOnadanuem oxaaxcoaueli 600vl 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 INEKMPOCYHCOb
KOHBEepmMepHO20 OmMOeleHUsl Pe2yISAPHO HaAPYUAIUCL NPABUILA MEXHUYECKOU
IKCNILYamayuy 8 4acmu npo8eoeHUs pe2yisipHblX OCMOMPOS U PEMOHIMOE OCHOBHbBIX
V3108 MAWUHBL NOOAYU KUCTIOPOOQ.

Yemanosneno, umo mexnuueckum gpaxkmopom, onpeoensiroujum 603HUKHOBEHUE
asapuu, sA8UN0CH pazpyuierue ynopHozo o6ypma 3youamotl 000tmbl, coeounsouleti
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 peoykmopa u3-3a cmMeujeus d1eKmpoosueamers, U3MeHeHus
NPOEKMHBIX PA3MEPO8 NOCAOOYHBIX OMBEPCMULL NOO OOIMbl KpenieHus
NeKMpOoOsUamesisi 8 CMOPOHY Y8eNUUEHUs UX OUAMempa, KpenieHus
91eKmMpoosu2amens HenpoeKmHbIMU KPenescHblMu 0emasimu.




0) [lopsiiok npoBeAeHNsI MPOMEKYTOYHOM ATTECTAIIUM, TOKA3ATEeJIH U KPUTEPUH
OlLlCHMBAHUS:

[IpomexyTouHas arrecranus 1o JucHuIuinHe «Metoasl aHanm3a 0€30HMacHOCTH CIIOYKHBIX
TEXHUYECKUX CHCTEM» BKIIOYACT TEOPETHUECKUE BOIMPOCHI, IO3BOJISAIONIME OLICHUTh YpPOBEHb
YCBOCHUA O6yanOHIHMHC$I 3HAaHUH u MMPAKTUYCCKUC 3aJaHusd, BBIABIIAIOIINEC CTCIICHb
c(OpMHPOBAHHOCTH YMEHHH U BIIaZIeHUH, TPOBOAUTCS B (popme 3auera.

Ilokaszamenu u Kpumepuu OyeHUEAHUA 3a4ema:

Jlis mostyueHus 3adera Mo AUCHUILUIMHE OO0YYaroIMICs MPOYHO YCBOMJI MPELyCMOTPEHHBIH
IIPOTPaMMHBIN  MaTepHa; MIPaBUWIBHO, AapryMEHTHPOBAaHO OTBETHJI Ha BCE BOIPOCHI, C
NPUBEJCHUEM NPUMEPOB; MOKa3all IIyOOKHE CHCTEMAaTH3UPOBAaHHBIC 3HAHMSA, BJIAJCET MpPUEMAMU
pacCy>KIEHHsI ¥ COIOCTABIIET MaTepHall U3 Pa3HbIX HCTOYHUKOB: TEOPHIO CBSA3BIBAET C MIPAKTUKOIM,
JPYTUMH TEMaMM JAaHHOTO Kypca, IPYrMX H3y4aeMbIX MpPeIMeTOB; 0e3 OIIMOOK BBITOJHUII
IPaKTUYECKOE 3a/1aHuE.

OneHka «He 3a4TEHO» BBICTABIIETCA CTYIEHTY, KOTOPbIM He crpasBuica ¢ 50 % BOIpocoB U
SaﬂaHHﬁ, B OTBCTax Ha BOIIPOCHI AOMYCTHUJI CYHICCTBCHHBLIC omnOKku. He MokeT OTBETHTHL Ha
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, IPENJIOKEHHBIE IIpernojaasarenaeM. LlenocTHOro npencraBieHHUs O
B3aUMOCBA34AX, KOMIIOHCHTaX JUCHUIIJIMHBIL Y CTYJCHTA HET.



