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JIuer aktyaau3zanuu padodeii nporpaMmsl

PaGouast mporpamMmma nmepecMoTpeHa, 00CykaeHa U 0100peHa s peanusamuu B 2025 - 2026
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpOMBINUIEHHOHN SKOJOTHHU B 0€30MaCHOCTH

IIporokom ot 20 . Ne

3aB. kadenpoit A.Io.ﬁepﬂTI/IHCKI/Iﬁ

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa st peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3acenannu Kadeapsl  [IpoMBIIUIEHHON 9KOJIOTHU U 0€301T1aCHOCTH

IIporokom ot 20 r. Ne

3aB. kadenpoit A.I’O.ﬁepHTHHCKHfI

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanmsanuu B 2027 - 2028
yueOHOM Toy Ha 3acenaHuu kapeapbl [IpOMBIIUICHHOM YKOJIOTUU U 0€30MaCHOCTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.IO.ﬁepHTI/IHCKI/Iﬁ

Pabouas mporpamma nepecMoTpeHa, 00CyxeHa u ogo0pena st peanm3anuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [IpoOMBIIUIECHHON 3KOIOTHU U 0€301MacCHOCTH

[Iporokonm ot 20 r. Ne
3aB. kadeapoii A 1O. [lepsiTuHCK WA




1 Ilesiu ocBOeHMS ANCUMILIMHBI (MOIYJIsT)

[enssMu OCBOEHHUS MUCHIUILIAHBI (Momys) «Meroapl aHamu3a 0e30MacHOCTH CIIOKHBIX
TEXHHUYECKHUX CUCTEM) SIBISIOTCS:

-bopMHpOBaHWE 3HAHWW ¥ HABBIKOB JJII OOOCHOBAaHHOTO TIPUHSTHS PpEIICHUS
KOMIUIEKCHBIX 33]1a4 B 00JIACTH MEPECEUCHUsI HHTEPECOB O€30MaCHOCTH, SKOJIOTUH, YKOHOMUKH U
HWHTEPECOB COIMyMa U METOJIOB MOJICTMPOBAHHMS ITPOIIECCOB

-MCIOJIb30BAaHUEM MOJTYUCHHBIX HABBIKOB JIJIS PEILICHUS HAYYHBIX U PUKIIAIHBIX 33/1a4.

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

JucuuruinHa MeTo/ibl aHanu3a 0€30MacHOCTH CIIOKHBIX TEXHUUECKUX CUCTEM BXOJUT B
gacTh yd4eOHOro TIwiaHa (OPMHUPYEMYI0 YYaCTHHKAMH OOpa30BaTENbHBIX  OTHOIICHHM
00pa30oBaTeNbHON POrPaMMBI.

Jnsi  w3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMEHHsS,  BIIAJCHHSA),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS AUCLHUIUINH/ IPAKTUK:

Maremartnka

WNudopmaruka

3HaHus (YMEHHUS, BIAJCHNA), IOJyYCHHBIC TIPU M3YYCHUN TAHHOW JUCLUUIUIMHBI OYIyT
HEOOXOUMBI JUIsl U3YyUCHUS TUCLUILIINH/TIPAKTHK:

[IpoekTHas 1eATENBHOCTD

[ToxxapoB3pbIBOOE30IIACHOCTD

Teopus pucka u karactpod

[TonroToBka K mpore1ype 3aliThl ¥ 3al1Ta BHITYCKHOM KBaNU()UKALMOHHOM paboThI

3 KomnereHuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUSI

AUCHMIUIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHust

B pesynbrare ocBoeHHs IUCHUIUIMHBI (Moayns) «Metoasl aHanmu3a O€30MacHOCTH
CIIOXHBIX TEXHUYECKMX CHCTEM» OOydYaromuiics JOJKeH o00JiajaTh  CIEAYIOIUMHU
KOMIETEHIIHSIMHU:

KOI[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIINU

[1K-1 Cnoco0OeH nprHUMAaTh y4acTHe B MHKEHEPHBIX pa3paboTKax CPeTHEr0 YPOBHSI CII0XKHOCTH
B COCTaBe KOJUIEKTHBA; pa3padaTbiBaTh M HCMOJIb30BaTh I'paUUECKyI0 JTOKYMEHTAIHUIO;
OLICHMBATh PHUCK U ONPENENATh Mephl M0 OOecredyeHHI0 0e30MacHOCTH pa3padaThiBaeMOM
TE€XHUKHU; WCIOJIb30BATH METOJBl PACUETOB AJIEMEHTOB TEXHOJOTHYECKOTO OO0OPYJOBaHUS IO
KPUTEPUIM paboTOCIOCOOHOCTH U HAICKHOCTH

[K-1.1 [IpuMeHsieT HOpPMAaTHUBHO IIpaBOBbIE aKTbl B cdepe TexHochepHOi
0e30macHOCTH, TpaduIecKyro JTOKYMEHTAIMIO Uil pa3pabOTKH MPOEKTOB
MEpPONPUATHI B 00JIACTH OXpPaHbl OKpY’KAIOLIEW Cpeibl, OXpaHbl TpyJa,
0€30MaCHOCTH B YPE3BHIYANHBIX CHTYAIUIX HA 00hEKTaX IKOHOMHKH

T1IK-1.2 AHaIM3uUpyeT COCTOSIHIE OOBEKTOB JISATEITHHOCTH C TIO3HUIIHHA 00CCIICUeHUS
0€30macHOCTH ¥ BBITIOJIHEHHS TpeOOBaHWI HOpMAaTUBOB. IIpuMmeHsieT
COBpPEMEHHBIE  METOJbl  pPACUETOB  DBJIEMEHTOB  TEXHOJIOTMYECKOTO
000pyA0BaHUS IO KPUTEPHSIM PAOOTOCIIOCOOHOCTH U HAJIC)KHOCTH

IK-1.3 OnenuBaer pucku M 3PQPEKTUBHOCTh MPUHATHIX MPOCKTHHIX PpEIICHUH,
ompenenseT Mepbl Mo o0ecredeHuto 0e30macHOCTH. OcCyIecTBIsSeT
KOHTPOJIb TPOEKTHBIX PEIICHUH, MPOEKTHOW ITOKYMEHTAlluh B OOJIACTH
OXpaHbl OKpYXaromled Cpeapl, OXpaHbl TpyAa, OE30MacHOCTH B
YPE3BBIYANHBIX CUTYAIIHIX

[1K-4 CrmocoOeH OpHEeHTHPOBAThCS B OCHOBHBIX MpoOsieMax TeXHOc(hepHOH Oe30MacHOCTH;
NPUHUMATh Y4acTHE B HAYYHO-UCCIIeI0BATEIbCKUX pa3padoTKax Mo MpoGuIIio NOArOTOBKH:




CHCTEeMaTH3UpOBaTh HMH(OpMAIMIO IO TEME HCCIEIOBaHWH, MPUHUMATh ydacTHEe B
HKCIIEpUMEHTaX, 00padaTbiBaTh MOJYYCHHBIC JAaHHBIC; pPEHIaTh 3aJayd MPOodecCHOHATBLHOU
JIEATEIIFHOCTH B COCTaBE HAayYHO-HMCCIIEAOBATENbCKOTO KOJUIEKTHBA; HCIIOJIB30BATh 3aKOHBI U
METOAbl MaTeMaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX U 3KOHOMHUYECKHX HAyK MpPU PELICHUU
npodecCHOHaNbHBIX 3a/a4; MPUMEHATh Ha INPAKTHKE HABBIKA TIPOBEACHUS M ONHCAHUS
YCCIEIOBAaHUM, B TOM YHCIIE SKCIEPUMEHTATbHBIX

[1K-4.1 B cocraBe HayyHO-HCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET Y4aCTHE B
pa3paboTKe U IKOJIOT0-3KOHOMHUYECKOM OOOCHOBAHUU IUIAHOB BHEIPECHHUS
HOBOM NPUPOAOOXPAHHOM TEXHUKH W TEXHOJIOTMM, 3KOHOMHUYECKOM
peryJMpoOBaHUY IPUPOTOOXPAHHON AEATEIIBHOCTH OPraHU3ALUU

[K-4.2 B cocraBe Hay4yHO-UCCIIEI0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET YUYaCTUE B
pa3paboTKke MEpONpPHUITHI MO0 CHIKEHUIO IMOKAPHBIX U JAPYTUX PUCKOB
Upe3BBIYANHBIX CUTYaINU

[1K-4.3 B cocraBe Hay4yHO-UCCIIEI0BATEIBCKOTO KOJUIEKTHBA TPUHUMAET Y4acTHE B
OLICHKE PEe3yJIbTaTUBHOCTU U J(P(GEKTUBHOCTH CHUCTEMbl YIIPaBIICHUS
OXPpaHOU Tpyaa




4. CTpykTypa, 00bEM U coepkaHue AUCHUILINHBI (MOLYJ151)
OO61mas Tpy10€MKOCTh AUCITUTUTHHBI COCTABJISET 2 3aYSTHBIX €AMHUI] /2 aKaJl. 9aCOB, B TOM YHCJIE:
— KOHTaKTHas pabota — 34,95 akaj. yacos:
— ayauTopHas — 34 akajl. 4acoB;

— HeayautopHas — 0,95 akan. yacos;
— camocTosTenapHas padota — 37,05 aka. yacos;
— B opMe npakTudeckoi moaroropku — 0 akan. gac;

d)opMa aTTeCTalMU - 3a4€T C OLICHKOM

AynutopHas 3 s
o | KOHTAKTHAA pabota E 3 ®opma TeKyLiero
=
N B aKaJl. yacax o By, KOHTPOJIS
Pasnen/ Tema 3 (B akaz. Hacax) £ $ . p Kon
g & © | camocTosTenbHOM | ycrmieBaeMOCTH U
JUCHUITIIMHBI [5) H < o KOMIICTCHIIUU
O 2 5 paboThI MPOMEXKYTOYHOM
nab. | mpakT. | £
Tlex. Z'S aTTeCTalun
3aH. 3aH. | O &
1. Paznen 1
CocraBiieHUE
oTYeTa I10
IIposepka
BBIIOJTHEHHIO N
1.1 MeTo10JI0rHUecKue MPaKTUYECKON BBITOIHCHHOM
O;:HOBLI CHCTEMHOTO b a0O0TBI NPAKTHICCKOH TIK-1.1, TTK-
aHajau3a U MojcnupoBanus| 4 3 3 8,05 H(I)),ELFOTOB.Ka paGorst. Tposepxa | 1.2, TIK-1.3,
ONacHBIX  IIPO efcos B ’ KOHCIICKTa COCTABJICHHOTO TIK-4.1, TIK-
pon ’ KOHCIICKTA. 4.2, TIK-4.3
TexHochepe CaMocCTosATEIbHOE o
.| VYcrasIii onpoc
H3y4YeHHEe yueOHOU
. (cobecenoBanue)
Y Hay4- HOU
JUTEPATYPBHI
HWroro no pazaeny 3 3 8,05
2. Pasnen 2
CocraBiieHHe
OTYEeTa 10
IIpoBepka
BBIIOJIHEHHIO N
o BBIITOJITHCHHOU
MPaKTUIECKON .
. MPAKTUYECKOM
2.1 CucreMHbIli aHanu3 M paboThI.
pa6ortsL. [Tposepka | TTK-1.1, [TIK-
MOJIETUPOBaHUE IIpoliecca IToaroroska
COCTaBJICHHOI'O 1.2, T1IK-1.3,
BO3HUKHOBEHUS 4 3 3 10 KOHCIICKTA.
MPOMCILIECTBHI B CaMocCTosATEIbHOE KoHcTICKTa. TIK-4.1, TIK-
P .| VYcrusri onpoc 4.2, TIK-4.3
TexHochepe n3ydeHue yueOHon
9 (cobecenoBanue)
U Hay4- HOM
Joxnan no teme
JIUTEPATYPHI. edepara
Iloaroroska pedep
pedepata
HWroro no pazneny 3 3 10

3. Pasnen 3




CocraBiieHne
OTYETA I10
IIposepka
BBITIOJIHCHUTO o
. 9 BBIIOJIHEHHOI
3.1 Cucremublii aHamm3 u MPAKTUYECKOH o
MOZCIINPOBAHUE IIpoliecca a00ThI TPaKTHACCKOU TIK-1.1, TTK-
bui I/I‘-II/IHEHI/I)I Luep6a oT 5 5 9 H(I:,I[I‘OTOB'Ka paborsi. [posepia | 1.2, ITK-1.3,
TSXHOFCHHLIX VHEP KOHCITIEKTa COCTABIICHHOTO IIK-4.1, TIK-
. ’ KOHCIIEKTA. 4.2, TIK-4.3
TIPOUCIIIECTBUI CaMOCTOsATEIBHOE "
.| Ycrnsrit onpoc
u3ydeHne yueOHon
. (cobecenoBanue)
U Hay4- HOM
JUTEPATYPHI
HWroro no pazaeny 5 5 9
4, Paznen 4
CocraBlieHHE
OTYETA 10
IIposepka
. BBIIOJIHEHHIO .
4.1 CucteMHBIM aHaIu3 H ’ BBINOJIHEHHOM
MIPaKTUYECKOM .
MOJIeIMpOBaHKe Ipolecca AGOTHL MPAKTHYECKOI MK-1.1, TIK-
yIpaBICHUS 6 6 10 H(I))ILI‘OTOB.Ka pabortsl. ITpoepka | 1.2, TIK-1.3,
obecrieueHueM COCTaBJIEHHOI'O T1K-4.1, TIK-
KOHCIIEKTA.
0€30IaCHOCTH B KOHCIIEKTA. 4.2, TIK-4.3
CamocTosATeIRHOE .
TexHochepe .| Vcrusri onpoc
u3ydeHne yueOHon
. (cobecenoBanue)
U Hay4- HOM
JUTEPaTyPhI
HWroro no pazneny 6 6 10
Hroro 3a cemecTp 17 17 37,05 320
Uroro no pucruminae 17 17 37,05 3a4eT ¢ OLEHKON




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B nmponecce mnpenoaaBaHvusa JUCHUTIIIMHBI «MCTOI[BI agaim3a 0e30IaCHOCTU CJIOKHBIX
TEXHUYECKUX CHUCTEM» MPHUMEHSIOTCS TPaIUIMOHHAs W MH(OOPMAIMOHHO-KOMMYHHKAIIMOHHAS
00pa3oBaTesbHbIC TEXHOJIOTHH.

Cucrema opraHmzanuu y4eOHOTO TMporecca JOJKHA OBbITh OPHEHTHPOBAaHA Ha
WHJUBHAYQIbHBIA TOAXOX K YYalluMCSA M JOJDKHA COJAEpP)KaTh 3aJaHus PA3HOTO YPOBHSA
CJIOKHOCTH, Pa3HOOOPA3HOTO COACPKAHMSI U, COOTBETCTBEHHO, OIIEHUBATHLCS MTO-PA3HOMY.

[TpakTudeckue 3aHATHS MPOBOJIATCS C UCTIOIB30BAaHUEM METO/A — «OOYUCHHE Ha OCHOBE
OTIBITa» JUISI CO3JIAaHUSl AHAJIOTHIA MEXAY W3Y4aeMbIMHU SIBICHHSIMH M 3HAKOMBIMU CTYJEHTaM
JKU3HCHHBIMU CUTyallUsIMH U OoJtee FJ'IY6OKOF0 YCBaMBaHUA U3Yy4YaCMbIX BOIIPOCOB. CTYJICHTaM
BBIIAIOTCSA 3aJlaHusl 3aKPEIULIIONIME 3HAHUSA, MOJCIHPYIOIIME TEXHOJIOTHYECKHE MPOIECCHI.
Bricokast cTereHL caMOCTOSITEIILHOCTH UX BBIITOJIHEHUS CTyACHTaMU CHOC06CTByeT Pa3BUTHIO
JIOTUYECKOTO MBIIIJIEHUST U Ooliee TIyOOKOMY OCBOCHHIO TEOPETHYECKHX MOJIOKEHUH U X
NPaKTUYECKOTO HCmoyb3oBanus. [lpu cobecemoBaHMM U JKCIPECC-ONMPOCE TPOBOIUTCS
JTUCKyccHsl U (pOpMyITHpyeTCs BEIBOJ 00 ONITUMATIBLHOM pexuMe 00ydeHUS.

Ha MPAKTUYCCKUX 3aHATHUAX IPUMCHAIOTCA TaKXE CICAYIOMMC BHJbI O6y‘~ICHI/I$II
KOHTEKCTHOE 00y4YeHHEe, MeXKIUCIUILTHHAPHOE 00yUeHHUE, IBpUCTHYECKas Oece/a, O3BOJISIONINE
HaAaXO0OIUTh OTBCT HA HpO6JICMy, HCIIOJIB3YyS 3HAHMA, IIOJTYYCHHBIC U HA APYTUX JUCHUIIIIMHAX.

CamocTtosTenbHass paboTa CTYyACHTOB CTUMYJIHPYET CTYJIEHTOB K CaMOCTOSITEIBHOMN
npopa60TKe TEMBI B ITPONECCE MMOATOTOBKH K IPAKTUYCCKUM 3aHATUAM.

B xone 3aHsTHIi IpeAnonaraeTcs UCIOIb30BaHUE KOMILIEKCAa MHHOBAIIMOHHBIX METO/I0B
MHTEPAaKTUBHOI'O 00YUYEHUs, BKIIIOYAIOUINX B CEOSI:

- Cco3JaHMe TPOOJEMHBIX CHUTyallMii C T[OKa3aTeIbHBIM pELICHUEM MPOOIEeMbI
npernoiaBaTesneM;

- CaMOCTOATEIbHYIO TOUCKOBYIO JAESITENbHOCTh B pPEHICHHH YYeOHBIX MpodIeMm,
HaIpaBIsIEMYT0 IPEIo/IaBaTeleM;

- CAaMOCTOSTENILHOE PellIeHUE MPOoOJIeM CTYACHTaMHU MO KOHTPOJIEM MPero1aBaTers.

- ipo0IeMHOE 00y4YeHHE — CTUMYJIMPOBAHUE CTYJCHTOB K CAMOCTOSITEIFHON «I00BIUE)
3HAHW, HEOOXOIUMBIX JIJISl PEIICHUSI KOHKPETHOU POOIEMBI.

- KOHTCKCTHOC 06yquI/Ie —MOTHUBalIVA CTYACHTOB K YCBOCHHWIO 3HaHUHU ITyTEM BBIABJICHHUA
CBsI3€H MEX]Ty KOHKPETHBIM 3HAHHEM U €r0 IPUMEHEHHEM.

- 06yquI/Ie Ha OCHOBCEC OIIbITa — aKTUBU3aIlUsA IO3HaBaTEIbHOU ACATCIIBHOCTU CTY ACHTOB
3a CUeT acCOIMAINK MX COOCTBEHHOTO OMBITA C TIPEIMETOM H3yUSHUSI.

- UHOUBUAyaJdbHOe oOOyueHuWe — BBICTpAaUBAaHUE CTYACHTaMU COOCTBEHHBIX
00pa30oBaTeNbHBIX TPACKTOPHIL Ha OCHOBE (HOPMUPOBAHMSI MHIUBUIYaTbHBIX YYEOHBIX TUIAHOB U
IIPOTpamMM € y4E€TOM HHTEPECOB U IPEANIOYTEHUHN CTYACHTOB.

- MEXIUCHUIUTMHAPHOE OOyueHHe — MCIOJb30BaHUE 3HAHUM U3 pa3HBIX 00JacTeid, ux
TPYIIIAPOBKA U KOHIIEHTPALIHsI B KOHTEKCTE KOHKPETHOM perraeMon 3a1auu

6 YueOHOo-MeTOo1uYeCKOe 00ecTieueHne CaMOCTOAATEIbHOI patoThI 00yYalomuxcsi
[IpencraieHo B mpunoxxeHuu 1.

7 OueHOYHbIE CPeACTBA AJIs POBeAeHUS POMEKYTOYHOI aTTecTalun
[IpencraBneHbl B MPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe H HHPOPMALIMOHHOE 00ecneyeHue TUCIUIITHHBI (MOTYJI51)

a) OcHoBHas IMTEpPaTypa:

1. Hage:kHOCTh TEXHHUECKUX CUCTEM U TeXHOTeHHbIH puck / ['ycpkoB A.B., MuneBckwii
K.E. - HoBocubupck :HI'TY, 2012. - 427 c.: ISBN - TekcT : 31€KTPOHHBIH. -



URL: I'ycbkoB, A. B. Haie)kHOCTh TEXHHYSCKHX CHCTEM M TeXHOTeHHBIN puck / 'ycbkoB A.B.,
Munesckuit K.E. - HoBocubupck :HI'TVY, 2012. - 427 c.: ISBN. - Tekcr : snextponHsIil. - URL:
https://znanium.com/catalog/product/558704 (aara obparenus: 15.01.2023). — Pexum goctyma:
IO TIOJIITUCKE.

2. Kopues, I'. H. Cuctemusiii ananu3s: Yueonuk / Kopues I'.H., SIkosnes B.b. - Mocksa
U1 PUOP, HUL] UH®PA-M, 2016. - 308 c. (Briciiee oopa3oBanue: bakanaspuar) ISBN 978-5-
369-01532-2. - Tekcer : anekrponnsit. - URL: https://znanium.com/catalog/product/538715 (nata
obpamienus: 15.01.2023). — PesxxuM moctyma: 1mo mommcke.

0) lonoJiHUTEIbHASA JIUTEPATypa:

1. Kysnenos, B. A. CucremHbIil aHaIM3, ONTUMU3ALUS U IPUHATHE PEIICHUN | y9eOHUK
JUIS CTYIEHTOB BBICHIMX y4eOHbIX 3aBefenuii / B.A. Ky3uenos, A.A. Uepenaxun. — MocCKBa :
KYPC : UHOPA-M, 2017. — 256 c. - ISBN 978-5-906818-95-9. - Tekcr : anextponnsIil. - URL:
https://znanium.com/catalog/product/908528 (xara obparuenus: 15.01.2023). — Pexxum gocTyma:
10 TO/ITUCKE.

2. CucTeMHBIH aHaM3 B yrpasiieHud : yue6. mocobue / O.B. bynbiruna, A.A. EMesbsHOB,
H.3. EmenpsinoBa, A.A. KykylkuH ; of pea. A-pa 3KoH. HaykK, pod. A.A. EmenbsiHoBa. — 2-¢
u3a., nepepad. u gon. — Mocka . ®OPYM : UHOPA-M, 2018. — 450 c¢. — (Bblcmee
oOpa3oBaHue: bakanaBpuar).
www.dx.doi.org/10.12737/textbook _5923d5ac7ec116.40684446. - ISBN 978-5-00091-427- 4 -
Teker : anekrponnsid. - URL: https://znanium.com/catalog/product/939889 (narta oOpamieHus:
15.01.2023). — PeskuM 0CTyMA: 1O MOITHCKE.

3. CucTeMHBIN aHAIN3 U MAaTEMaTHYECKOE MOJICTUPOBAHHE CIIOKHBIX IKOJIOTHUECKUX H
9KO-HOMHYECKHX cucTeM. TeopeTndecknue 0CHOBBI U nputokeHus: Monorpadwus / Cypkos @.A.,
Cemotun B.B. - PoctoB-Ha-/lony:M3mxarensctBo KODY, 2015. - 162 c.: ISBN 978-5-9275-1985-
9. - Tekcr : osnekrtponnsii. - URL: https://znanium.com/catalog/product/989763 (mara
obpamienns: 15.01.2023). — PesxuM 1ocTyma: 1Mo momucKe.

4. CucteMHbIi aHamu3 mpobsieM obecreyeHus 0e30MacHOCTH JOPOKHOTO IBUYKEHUS aBTO-
TpaHcnopta: YuebHoe mnocodue / bemokypor B.I1.,, UepkacoB O.H., benokypos C.B. -
Boponex:BI'JITY um. I.d. Mopo3zosa, 2014. - 103 c. - Tekcr : amekrponnbii. - URL:
https://znanium.com/catalog/product/858543 (nara obparenus: 15.01.2023). — Pexum fgoctyma:
IO TIOJIITUCKE.

5. Kprokog, C. B. CuctemHbIi aHaTU3: TeOpHst ¥ IipakThKa: yueo. mocooue / Kprokos C.B.
- PoctoB-Ha-/lony:M3narenscTBo OOV, 2011. - 228 c. ISBN 978-5-9275-0851-8. - Tekcr : amek-
tpouHbIi. - URL: https://znanium.com/catalog/product/556278 (nara oopamenus: 15.01.2023). —
Pexum goctyna: mo mojmucke.

6. Teopus cucteM U cUCTeMHbIH aHamu3 | yueO. mocodue / A.M. Kopukos, C.H. ITaBios.
— MockBa : UH®PA-M, 2019. — 288 c. — (Bwicmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/904. - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/994445

7. Kopukos, A. M. Teopusi cucteM U cucTeMHbIH aHaiu3 : yue0. mocodue / A.M. Kopukos,
C.H. ITaBnoB. — Mocksa : UHOPA-M, 2019. — 288 c. — (Briciuee o6pazoBanue: bakanaspuar).
— www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - TekcT : anekrponHbii. - URL:
https://znanium.com/catalog/product/994445 (nara obpamenus: 15.01.2023). — Pexxum poctyma:
TI0 TTO/IITUCKE.

8. ®omuH, A. U. Pacuer u mpoeKkTHpOBaHHE CUCTEM obecreueHus 0e30MacHOCTH !
yueOHoe nmocodue / A. . ®omun. — Kemeporo : Ky3['TY umenu T.®. I'opbauesa, 2017. — 254
c. — ISBN 978-5-906969-36-1. — Tekcr : anektponnsiii // JlaHb : 371€KTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105397 (nata oopamienus: 15.01.2023). — Pexum
JOCTyTa: Ui aBTOPH3. MOJIb30BaTENCH.



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.%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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http://www.dx.doi.org/10.12737/904.%20-%20ISBN%20978-5-16-005770-5
https://znanium.com/catalog/product/994445
https://e.lanbook.com/book/105397

9. CnpaBounuk uHxeHepa 1o oxpane tpyaa / [lox pen. B.H. TperssikoBa - Mocksa : Uudpa-
Wwnxenepusi, 2007. - 736 c. ISBN 5-9729-0009-2. - Tekctr : osnmektponnsiii. - URL:
https://znanium.com/catalog/product/520756 (mxara obparenus: 15.01.2023). — Pexum goctyma:
IO TIOJIITUCKE.

[Tepuonnueckue n3nanus

1. besomacHocth B  TexHocdepe. - Tekcr :  anmekrponned. - URL:
https://znanium.com/catalog/product/882690 (xara ooparenus: 15.01.2023). — Pexum goctyma:
IO MOJIHUCKE.

2.0xonorust u Oe3omacHocTh sku3HedesrenbHOCTH. ISSN 9999-5380. — Teker
EeKTpOoHHBIH /| DnekTpoHHO-OMONHMOTeuHass cucrema «Jlamp» :©  [caiit]. — URL:
https://e.lanbook.com/journal/issue/299692 (nara oopamenus: 15.01.2023). — Pexxum mocryna:
U1l aBTOPU3. IIOJIb30BaTENICH.

B) MeToau4ecKkue yKa3aHUA:

1. bo6poga, O. b. CnieunanbHas oueHka ycioBuil Tpyaa : npaktukyM / O. b. bobposa, T.
B. Ceupuyosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anektpoHn. ont. nuck (CD-ROM). -
3arn. ¢ tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/557
(mata oopamenus: 08.04.2024). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIN. - CBEACHUS JOCTYITHBI
takxe Ha CD-ROM.

2. Yctioxkanud B.C. PacciienoBanue, ydet u opopMiIeHHE JTOKYMEHTOB Ha HECUACTHBIH
cilydail Ha mpou3BoJCTBE [TeKcT]: MeToA. yKa3aHUs K IPAaKTUYECKOMY 3aHATHIO 110 TUCIMILIIMHE
«be30MmacHOCTh KU3HEACATSILHOCTH JIJIS CTYICHTOB Beex creruanbHocTei / B.C. YcTrokKaHuH,
E.A. Koctoroposa; 'OY BIIO MI'TY, [kad. [IDubX/]]. - Marauroropck, 2002. — 26 c.

3. CyneiimanoB M.I". O0mas oreHka yciaoBHid Tpyaa Ha padodem mecte [Tekct]: MeTo.
yKa3aHus 11 nposeenus aenosoii urpsl / M.I'. CyneiimanoB, O.A. baxueeBa, A.M. I'yces, JL.A.
Kosanera; MI'TY, [kad. [TDubX/1]. - Marautoropck, 2001. — 22 c.

4. Mypuxosa T.M. PacueT KpUTHYECKOTO BPEMEHH 3BaKyallMy MO Pa3BUTHIO OMACHBIX
dakTopoB mokapa [TekcT]: mMeronm. yka3zaHHs K MPAKTHYECKUM 3aHATHSIM I10 IHCIUTUIAHE
«[ToxxapoB3prIBOOE30MIACHOCTBY s CTYAeHTOB crienraibrocty 280100 / T.M. Mypukoga, O.b.
[Mpomkuna; MI'TVY, [kad. [IDubXX/1]. — Marautoropck, 2010. — 18 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammuoe obecneueHue

HammenoBanme .,
o Ne norosopa CpOK eHCcTBYS TULEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpodHo
Professional
7Zip ¢B0001HO pacnpocTpansemoe I10 0eCCpOYHO
FAR Manager c¢B000THO pacnpocTpansgeMoe I1O 0ecCpoYHO

IIpodeccnonanbHble 0a3bl JAHHBIX M HH(OPMaIMOHHBIE CIPABOYHBIE CHCTEMBbI
HaszBanue kypca Ccblika
DrekTpoHHas 06a3a nmepuoanveckux u3ganuii East View
Information Services, OO0 «MBUC»
Hanumonanenas UH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — PoccHiiCKuii HHIIEKC HAy4YHOI'O [IUTUPOBAHMS '
(PUHID)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp
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https://e.lanbook.com/journal/issue/299692
https://host.megaprolib.net/MP0109/Download/MObject/557
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITouckoBas cuctema Axkanemust Google
(Google Scholar)

WNudopmannonnas cucrema - Ennnoe
OKHO JIOCTyIa K HH(MOPMAIMOHHBIM

URL: https://scholar.google.ru/

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

®denepanbHOE roCyAapCTBEHHOE
O0/DKETHOE yupexxaenne|URL: http://www1.fips.ru/
«DeaepalbHbIi HHCTUTYT
Poccuiickas I'ocynapcrBenHnas

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

oubmoreka. Karamoru
DNEKTPOHHBIE PECYpPChl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa
®denepalibHbIN 00pa3oBaTeNbHBIN
noptan — OKoHOMHKA. CoImonorus.
YHuBepcurerckas UHGOPMaAIMOHHAS
cuctema POCCHJI

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevYeHne TN CIUIIINHBI (MOTYJIs)

https://magtu.informsystema.ru/Marc.html?locale=ru

http://ecsocman.hse.ru/

https://uisrussia.msu.ru

MarepuaibHO-TEXHUYECKOE 00CCTICUCHHUE JUCITUTIIMHBI BKIIIOYAECT:

Tun u HazBanue ayautopun OCHalllEHUE ay TUTOPUH

Y4eOHbIC ayAUTOPHUH JUIS POBEACHUS 3aHATHN JICKIIMOHHOTO TUIAa MyJbTUMETUIHHBIC
CpEeIICTBA XpaHEHUs, [IepeIavul U MpeACcTaBIeHUs HH(OpMAaLIUU

Y4eOHbIC ayAWTOpPHH JUIsl TMPOBEACHUS MPAKTUYCCKUX 3aHSATHHA, TPYNNOBBIX U
WHJUBUIyallbHBIX KOHCYJbTallMd, TEKYLIErO0 KOHTPOJII M NPOMEKYTOUYHOM aTTecTaluu
MynbTUMEIMITHBIE CPEICTBA XPAHCHHUS, TIEPEAAdr U MPEACTaBICHUs HH(DOPMAIIHH.

Jlocka, My IbTUMEANIHBIN POEKTOP, IKPaH.

[TomereHust y1sl CaMOCTOSTENLHOM paboThl 00ydaromuxcs [lepcoHanbHbIE KOMITBIOTEPHI
¢ makerom MS Office, Bbi-x010M B IHTEpHET U C IOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO0 Cpely YHUBEPCUTETA

[Tomemenne st XpaHeHUS U MNPOPMIAKTHUECKOTO OOCITY)KMBaHHUS y4eOHOro
obopynoBanust Illkader s XpaHeHHS y4eOHO-METOMWYCCKOW JOKYMEHTAIMH, Y4eOHOTO
000pyTI0BaHUS
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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 IPCAINOJIaracT 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 MPOUCIIECTBUI C TIOMOLIBIO AUATPAMM THUIIA CETh.
MogenupoBaHie ¥ CHUCTEMHBIH aHAIM3 Mpoliecca BHICBOOOXKIEHUS U HEYIPaBIEMOIO
pacIpoCTpaHeHusl SHEPTUU U BPEIHOTO BEIIECTBA.
MogenupoBane M CHUCTEMHBIH aHaIW3 Tpolecca TpaHCHOPMALUU pa3pyILIUTEILHOTO
BO3JICUCTBUS aBapUIHO-OIIACHBIX BEIIECTB.
MonenupoBaHie U CHCTEMHBIH aHaiIM3 Ipolecca 000CHOBaHMS TPeOOBAHUI K YPOBHIO
0€30MacHOCTH
MogenupoBanie M CHCTEMHBIH aHaIM3 Tpoliecca obecredyeHus: TpeOdyeMoro YpOBHs
0€30MacHOCTH
MogenupoBaHie M CHUCTEMHBIM aHanM3 Ipolecca KOHTPOJIs TpeOyeMoro YpOBHs
0e30MacHOCTH
MogenupoBaHiue ¥ CUCTEMHBIH aHANIM3 Mpolecca MOJACpKaHUs TpeOyeMoro YypoOBHs
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 MeTojbl NPOTHO3UPOBAHMS TOJEH KOHIEHTPALlMU 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) HﬂaﬂnpyeMMe pe3yJbTaThbl Oﬁy‘{el-[l/lﬂ U OCHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ arrecranumn

CrpyKTypHBII [Tnanupyemsle pe3yabTaThl 00ydeHus OueHouHbIE CpencTBa
JJIIEMEHT
KOMIIETCHIIMU

IIK-1: Cnioco6eH NnpuHUMATH YYacTHe B HH:KEHEPHBIX Pa3padoTKax cpeIHero ypoBHSA CJI0KHOCTH B COCTaBe KOJLUIEKTHBA; pa3padaTbiBaTh
U HCI0Jb30BaTh IpaduuecKyio J0KYMEHTALHI0; OIEHUBATh PUCK M ONpeae/ATh Mephbl 10 o0ecreuyeHnI0 0e30MacHOCTH pa3padaTbiBaeMoi
TEXHUKH; HCI0JIb30BATHh METO/AbI PACYETOB 3JIEMEHTOB TEXHOJIOTHYeCKOr0 000PY/10BaAHMS 10 KPUTEPHUSIM Pab0TOCIIOCOOHOCTH U HATEKHOCTH

IMK-1.1: [IpumeHsieT HOpMAaTUBHO MTPABOBBIE AKTHI B IlepeyeHb TeopeTH4eCKNX BONPOCOB K 3a4eTy:
chepe TexHochepHOi 6e30NmacHOCTH, 1.ITonsiTie U KpaTKas XapaKTePUCTHKA CUCTEM
rpaduyuecKyro JOKyMEHTAIHIO st pa3paboTku | 2.0COOCHHOCTH OpPraHn3alluy U TUHAMUKHA CUCTEM
MIPOCKTOB MEPOIIPHUATHI B 00JIACTH OXPaHbI 3.0060011eHHas CTPYKTypa CUCTEMHOTO aHAJIM3a U CHHTE3a.
OKpYJKalollel cpejibl, OXpaHbl TPy/ia, 4.IlonsiTHe M KpaTKas XapakTEPUCTUKA MOJEIIeH
0e301acHOCTH B Upe3BhIUAWHBIX cuTyanusax Ha | 5.Kmaccudukarus moaeneid 1 METOI0B MOJICITHPOBAHUS
00BbeKTaX SKOHOMUKHU 6.000011IeHHast CTPYKTYpa MOACIUPOBAHUS MIPOIIECCOB B TeXHOC(hepe

7. 9HEepro’HTpONMUHHAS KOHIIETIIUS ONAaCHOCTEH
8.MeToibI NCCIIeIOBaHUS U COBEPIIEHCTBOBAHMS 0€301MacCHOCTH B TeXHOC(epe
9.ITokazarenu kauecTBa CUCTEMBI o0ecrieueHns 0€30MacHOCTH B TexHOchepe
10.CyniHOCTh CHCTEMHOTO TOIX0/a K HCCIIEI0BAHUIO MIPOIIECCOB B TeXHOC(hepe
11.0co6enHocTy hopManu3aui 1 MOAECIUPOBAHHUS OTMIACHBIX MTPOLIECCOB
IIpakTHyeckne 3a1aHud (TeCThI):
1.B uém cocmoum omauyue meopuu om mooeau?

A.Teopust MOXKET BBIIIOJIHATH POJIb MATEMAaTUYECKOW MOJIENN, HO HE HA00OPOT.

b. Teopus nomkHa yIOBIETBOPSITh KPUTEPHSIM:

-BHEIITHUE CXOJICTBA
- BHYTPEHHETO COBEPIICHCTBA

B. Monenb Oyayun u3ydeHa JoJDKHA 1aBaTh HH)OPMAIUIO O CHCTEME U
JOJIKHA OBITh aJIeKBaTHA K UCCIETyEeMOMY OOBEKTY.
I'. Bce BapuaHTHI PAaBUIILHBI
2. [lo3naéamenvhvle MoOenu — 3mMo MOOeiu, KOmopule ... ...
A. sBisitoTcst GOpMOil peicTaBIeHUS] HAYYHBIX 3HAHHM.




b. sBisitotes popMoii opraHu3anuy MPakKTUYECKON AEATEIbHOCTU
B. Her npaBuiibHOro 0TBETa
KoMiuiexkcHble 3a1aHus:
3AJJAHUE
ITocTpouTs nepeBo O0TKA30B Ul CX0/a 0E€3/1a C PEJIbCOB U3-3a 1e(hEKTHOCTU
PENBCOB.

[1K-1.2: AHanu3upyeT COCTOSIHUE 00BEKTOB IpakTHyeckne 3a1aHus (TeCThI):
NESTEIIbHOCTH C TIO3UIHH 00eCTICUeHUS 1. Ymo oznauaem mepmun “‘Cucmemuwvii anaius”?
0€30MMacCHOCTH U BBIMOJIHEHUs TpeOOBaHU I A. 3TO COBOKYITHOCTb METOJIOB M CPE/ICTB MPEICTaBICHHS 00bEKTa KaK
HOpMATHUBOB. [IprMeHsieT coBpeMeHHbIE ICKOTOPOI CHCTEMBI CO BCEMU BBITEKAIOIIIMMH OCOOCHHOCTSIMHU.
METO/Ibl PACUETOB JIEMEHTOB b. 3TO COBOKYIHOCTH B3aUMOCBSI3aHHBIX 3JIEMEHTOB 00bETUHEHHBIX OJHOM IIEJIBIO.
TEXHOJIOTHYECKOT0 000pyA0BaHUS IO B HeT npaBuiibHOTO OTBETA
KpUTEpUsIM paboTOCIIOCOOHOCTH 1 2. Ha3zosume ocnoénvie npusnaxu cucmemnocmu?
HAJICKHOCTH A. B3auMoCBSA3aHHOCTh
b. CtpykTypupOBaHHOCTH
B. llenocTHOCTH (MOTYMHEHUE €AMHOMN €M)
I'. Bce BbIIIe IEPEUUCIICHHBIE
KomniekcHble 3aqaHus:
3AJJIAHUE
[TocTpouts nepeBo OTKA30B AJIs CXO/a MOE3/a C PENIbCOB M3-3a
HEPabOTOCOCOOHOCTH MOABUKHOTO COCTABA
ITK-1.3: OuenuBaer  pucku U dPdekTuBHOCTh | KoMIIEKCHBIE 3a1aHus:
NPUHATBIX MPOEKTHBIX pemienuii, onpenenser | SAJJAHUE 1
Mepbl 1o obecrnedeHuto  OezomacHocTH. | [lOCTpOUTH 1epeBO OTKA30B «I10XKAP»
OcymiecTBisieT KOHTPOJIb npoekTHbiX | 3AJJAHUE 2
pemeHui, NpPOeKTHOW  JoKymeHTauuu B | [IocTpouTh 1epeBO OTKA30B «B3PHIB»
o0JacTu OXpaHbl OKpYyXKatolien cpensl, oxpansl | 3AJJAHUE 3

Tpyna, 0€30macHOCTH B
CUTYAIHSIX

Ype3BbIYaHBIX

HOCTpOI/ITI) ACPEBO OTKA30B I CX0[a 1moe3aa C pCiIbCOB U3-3a BO3HUKHOBCHUA

PC30HAaHCHBIX KOJIEOaHMI.

IIK-4: CnocobGeH OpHEHTHPOBATHLCA B OCHOBHBIX MpPoOjgeMax TexHOC(epHOH O0e30MacHOCTH; NPHUHUMATH YYacTHe B HAy4HO-
HCCJIe0BATEIbCKHX pa3padoTkax mo mpoguiIr MOAroTOBKH: CHCTEeMATH3MPOBaTh HHGOPMAIMI0O MO TeMe HCCAeA0BaHMd, MPUHUMAThH
y4yacTHe B IKCIEePHUMEHTaxX, 00padaThIBaTh MOJyYeHHbIE JaHHbIE; peliaTh 3a1a4d NPodecCHOHATIBHOMN 1esATeJIbHOCTH B COCTaBe HAYYHO-
HCCJIEI0BATENbCKOT0 KOJIEKTHBA; HCI0JIb30BATh 3AKOHBI 1 METObl MATEMATHKH, €CTECTBEHHbIX, TYMAHUTAPHBIX U J)KOHOMUYECKHX HAYK




IIpA peElICHUHA HpO(l)eCCI/IOHaJ'II)HLIX 3aja4; NPUMEHATHL Ha

IKCIICPUMECHTAJBbHBIX

NMPAKTUKE HABBIKU IMPOBCACHUA U OIMMCAHUA HCCﬂeHOBaHHﬁ, B TOM 4YHCJIE

[1K-4.1:

B cocraBe HayuyHO-HCCIIEI0BATENBCKOTO
KOJUIEKTHBA IPUHUMAET y4acTHUe B pa3paboTKe
¥ DKOJIOT0-3KOHOMHYECKOM 000CHOBAaHUU
IJJAHOB BHEAPEHUSI HOBOW MPHUPOJOOXPAHHOU
TEXHUKH U TEXHOJIOTHI, SKOHOMUYECKOM
pPEryJIMPOBAHUU ITPUPOJLOOXPAHHOMN
JeATEIbHOCTH OPraHU3aluN

IlepeyeHnn TeopeTHYECKNX BONPOCOB K 3a4eTy:

1.OcHOBHBIE MOHATHS U BUJIBI JUArpaMM BIUSHUSA

2.IlpaBuina nmocTpoeHust JepeBa MPOUCIIECTBUS U JiepeBa COObITUN
3.KayecTBeHHBIN aHAIN3 MOJICNICH TUTIA JEPEBO

4. Konu4uecTBeHHBI aHAIU3 JUarpaMm THUIA 1€PEBO

S.MmrocTpaTUBHBIE MOJIEIN TUIIA 1EPEBO

6.I'pad-moenp aBapuHOCTH U TpaBMaTU3Ma

7.1IpuHIMIIBI TOCTPOEHUS U aHAJIN3A CTOXACTUYECKUX CETEeU
8.JIOrMKO-TMHIBUCTUYECKAS MOJIENIb AaBAPUHHOCTU U TPaBMaTU3Ma
9.MuTanimoHHoe MOJENUPOBAHKE ITPOUCHIECTBHUM B YEIOBEKO-MAIIMHHON
CUCTEME

10.Kimaccudukaryst v aHaau3 U3BECTHBIX MOJEIEH U METOI0B IPOTHO3UPOBAHUS
TEXHOTE€HHOTI'0 yiiepoa

11.0cobenHocTH MOAECTMPOBAHUS M CHCTEMHOTO aHAJIN3a Mpoliecca
BBICBOOOXKICHHSI U PaCIIPOCTPAHEHUS SHEPTUH U BPETHOTO BEILECTBA
12.0cobeHHOCTH MOACTTMPOBAHUS M CHCTEMHOTO aHAJIM3a Tpolecca
TpaHchopMaluy U BO3CHCTBUS OTOKOB SHEPTUU M BPEIHOTO BEIIECTBA
13.MonenupoBaHue U CUCTEMHBIN aHAJIN3 MIPOLIECCA PA3PYIIUTEIBHOIO
BO3JCHCTBHS aBapUHHO-ONIACHBIX BEILIECTB

[1K-4.2:

B cocTaBe Hay4HO-UCCIIEJ0BATEIBCKOTO
KOJUIEKTHBA MIPUHUMAET y4acTHe B pa3paboTke
MEPOTIPUATHM 110 CHUKEHUIO MTOKAPHBIX
JIPYTHX PUCKOB YPE3BBIYANHBIX CUTYAIIH

IIpakT4yeckue 3aqaHud (TeCThI):

1.Kaxue munvl mamemamuueckux mooenei no cnocooy nocmpoeHus vl 3naeme?
A. TeopeTnueckre Wiy aHATUTUYECKUE MOJIEIH
b.DkcnepuMeHTanbHO-cTaTHUECKUE (B X OCHOBE JISKUT IKCIIEPUMEHT)
B.CMmemanHbIe (coaepkar Kak Teop. TaK U U SKCIIEPUM.-CTAT. TPUEMBI MOJIEITHP. )
I'. Bce 0TBETHI BEpHBIE

2.Kax nocmpoums mamemamuueckyro mooenb no muny ‘“‘uépunozo sauwjuka’?
Pacnonoscume no nopsaoky

A. IlpoBepka 3HaueHUs TapamMeTpa.

b. N3yuenune cuctemsl U BbIACICHHE BXOAHBIX U BBIXOJHBIX TAPaMETPOB

B. Haxoxnenue napaMeTpoB MaTEMaTHYECKON MOJIEIIN

I'. ITpoBepka aneKBaTHOCTH MOJEJEN B pEAJIbHON CUCTEME.




J1. 3aganue CTpyKTypbl MaTeMaTu4eckoi moaenu Y=£(x,z,a)

[1K-4.3: B coctaBe Hay4HO-
UCCJIEIOBATEIBCKOTO KOJIJIEKTUBA IPUHUMAET
y4acTue B OLIEHKE PE3yJIbTaTUBHOCTU U

3¢ (HEeKTUBHOCTU CUCTEMBI YIIPABIICHUS
OXpaHoU Tpyzaa

KomnuiekcHsble 3a1anus:

3AJIAHUE 1

[TocTpouTth cxemy MPUUNHHO-CIIEICTBEHHBIX CBS3EH ISl CIEAYIOLIETO COOBITHUS:
28 gespans 2001 co0a npouszowen epynnogoti Hecuacmuwiil cayuai 8 OAO
«Cegepcmanvy, 2. Yepenosey Bonozodckoii obracmu.

Ilpu pabome opucadvt Ne 2 noo pyxoeoocmeom macmepa cCMeHbl Ha WAXMHOU
neuu gpupmuvl « @ YKC Cucmemmexnuk» npouzeoousacs 8biniaskd noiynpooyKkma
cmanu mapru 10XCH/], nnasxa Ne 00868.

Ilocne gvinycrka npeovioyweti niasku Ne 00867 ¢ 8 u 49 mun cmanesap u macmep
CMEHbL COBMECHO OCMOMpPENY COCMOsIHUE nedu (NoOUHbl, OMKOCOS,
80000X11AAHCOACMBIX INEMEHMOB), 3aKPLLIU CIMALEBbINYCKHOE Omeepcmue u
NOCMAaBUIYU nevsb 8 20pU3OHMAIbHOE NoaodHCeHUue. B amo e epems neuw
OCMAmMpUBAl NEPCOHAN MEXHUUECKUX OeHCYPHBIX CILYHCO IHEPemUKos,
NEeKMPUKOB, MEXAHUKO8, 2UOPABIUKO08. 110 OKOHUAHUI0 MeXHUYeCcK020 0cMompa
COCMOANUA NeYU COelana 3anucs 8 azpe2amHom JHCypHale 0 20Mmo8HOCMU
waxmHou neyu Kk pabome.

B 9 4 10 mun macmep cmenvl nooan komanoy Ha eKaOueHue neuu. B amo orce
8pemsl Obll onyujer 8 pabouee cocmosHue c800, 3aKpblma 3ac10HKA paboye2o
OKHA, BKNIOUEHbl 2A30KUCTIOPOOHbBIE CIMEH08ble 2opeiKU ¢ pacxodom 2asa 100 m3/4
u xucnopooa 230 m3/4. Boin npouzseden copoc noooecpemoti 0o 700-750 °C
3a6a1Ku (3a2pyrHcenHou Ha npeovlioywell NideKe) ¢ naibyes Waxmsl 8 neys 8
Koauuecmee 67 m, cocmosiuei uz 53 m konposozo noma, 10 m oopesu u 4 m
ckpana. 3amem 6b11 OMKPLIM KOANAK WAXMbL U COENAHA NOOBAIKA U3 pelighepHOll
Kop3umsl 38 m Konpoeozo 1oma. [ 3a1UusKu HCUOK020 Uy2yHa 8 paboyee OKHO
neyu 3asenu dxcenod u 6 9 u 14 mun 3anunu 30 m uyeyna. Iocne 3anusku wyeyHa
JHcenod Ovll omeeoeH 8 NapKOBOUHYI0 NOUYUIO HA paccmosanue 6 M om paboue2o
OKHa, 20e NOOPYUHbII CMANe8apa u 02HEYNOPUUK NPUCMYNUIU K OYUCTKe JHcenoda
Om 0CMAamKo8 Uy2yHa.

Ilo ucmeyenuu 6 mun nocie cauga uyeyna u ompabomxe 9 MBm anekmposuepeuu
6 9 u 20 mun npousouien X10noK 8 pabouem npocmpaHcmee nevu ¢ 8blOpocom
NIaMeHU U WIAaKa Yepes 3a30p MextcOy 3aNUBKol paboyuezo OKHA U NOPO2OM,
APUYUHUE 0J1CO2U NIaMeHem U uinakom 2-3 cmenenu naowaovio 10 %




nosepxuocmu mena noopyunomy cmanesapa u 15 % oeneynopwuxy. Cozaracto
MEOUYUHCKOMY 3AKTIIOYEeHUI0 NOJYYeHHble NOCMPAOASUIUMU MPABMbL K MANCENbIM
He OMHOCAMCA.

3AJIAHUE 2

[TocTpouth cxemy MPUUUHHO-CJIEICTBEHHBIX CBSA3EH /ISl CIEAYIOLUIETO COOBITHUS:
4 aneaps 1998 cooa npouzowen epynnogoii Hecuacmuuwlil cayuai 6 OAO « MMK»,
2. Maenumoeopck Yenaburncroii obnacmu.

B 19 4y 05 mun na konsepmepe Ne 1 ynana nesas xuciopoouas ¢ypma. I[locrne
naoenus ghypmol na nynome ynpaeienusi komiom OKI-400 cpabomana
Onoxkuposka «3abusanue ckpyboepay. bpueaoup ciecapeii-peMoHmMHUKO8 U 084
cecapsi-pemMOHMHUKA N0 KOMAHOe CMEH-HO-20 MACmepa SHep2oCLyicObl
NPUCTYRUAU K OHUCTKE 2UOPOOAKO8 KOMILA-0XAA0UMES, PACHOIONCEHHBIX HA
ommemxe +22,000 m.

Cmapuiuii npou3600CmMEeHHbLIL MACmep CMEeHbl N0 KOMAHOEe HAYAIbHUKA Yexd
npUCMYNUL K op2anuzayuu pabom no noovemy @ypmul u 0ai KOMAHOy CMEHHOMY
macmepy 3HepeoCayHcObl 20mosuUmvcs K noovemy gypmol. Cmenuwiti macmep 0a.l
3a0amnue cnecapro SHeP2oCaIYHcObL 3aKPbiMb BOOAHYIO 3A0BUNHCKY C PYUHBIM
npusooom. Cmapwuii macmep 0a 3a0aHue MAWUHUCIY KPAHA NOOHUMAMb
@dypmy snekmpomocmosvim KpaHom Ne 18, a cam co cmenHvim macmepom
MEXAHOCTYHCOBI U CMEHHBIM MACMEPOM IHEPLOCTYHCOBL OCMOMpeN NPU8ood Gypmol
Mawunsl nodayu kuciopooa. Ilpu ocmompe 6b110 8bIACHEHO, YMO COBUHYMA
«pyoawxay mygpmul cyennenus osucamens ¢ pedykmopom. CmeHuwiil macmep
9HEP2OCIYIHCObI BMeCme C MPEembUM Clecapem-peMOHMHUKOM U NOOPYYHBIM
cmanesapa NOOHAIUCHL HA NAOWAOKY 0OCTYHCUBAHUSL (hYyPMEHHO20 OKHA (OmMemKa
+31,00 m). Tpemuti crecapv-pemonmuux 3ayenui Gypmy u 0ai KOMaHoy
MAWUHUCIY KPAHA HA NOOBEM.

B 20 4 06 mun ¢hypma Ovina noonama Ha cmeHo 01 0eMoHmaxca Qypm, u 8 3mo
8peMsl npou3ouLesl 83pbi8.

Ilepswiii u mpemuii ciecapu-pemMOHMHUKU, NOOPYUHbBIN CIMANe8apa U MAuUHUCM
KPana NOIYyHUIU MEPMUYECKUE 0HCOSU PA3TUUHOU CINEeNneHU MANCeCMU Om
8b10P0CO6 NAPoBOOAHOU SMYAbcuy U winaxa. Ilepaulii ciecapb-pemMOHMHUK NOTYUUTL
odrcozu 2-3 cmeneHu Iuya U KOJeHHbIX CYCMasos, MAWUHUCTI KPAHA — oxcoau 1-2
cmenenu auya. Tpemuil ciecapb-peMOHMHUK ROJYHUTL 0oco2U 3 cmenenu




naowaovio 50 % nosepxnocmu mena u om noayyennvix mpaem 17 aueaps 1998
200a ckonuancs. Iloopyunvlti cmanesapa noayyun oxcoeu 2-3 cmeneHu niowaovio
50 % nosepxnocmu mena u om nonyuennwvix mpaem 15 aneaps 1998 2ooa
CKOHYAICA.

Paccnedosanuem ycmanoeneno: 83pulé ¢ noiocmu KoHeepmepa npousoulelt
scuedcmaue nadenust 1eoll KUCI0POOHOU (hypMblL ¢ NOCIEOVIOWUM PA3PbLBOM
KoMRneHcamopa Ha mpybe nooayu KUCI0pood u nonadanuem oxaiaxcoaoujel 600bl
8 JHCUOKUUL WLTLAK, HAXOOAWUICS 8 KOH8epmepe, Nocjie NaA0eHUsl KUCTOPOOHOLL
@ypmvl 8 KOHEEPMEPE NPOUZOULTLO HECKOILKO XJONKO8, NOGNEKWUX 3a CODOT
3abusanue 2u0pobAaKos KOMia, pabOMHUKAMU MEXAHOCIYHCObL U DNIEKMPOCIYHCObL
KOHB8EpMepPHO20 OMOeNeHUsl Pe2YISIPHO HAPYUWAIUCh NPABULA MEXHUYECKOU
IKCNIyamayuy 8 4acmu npogedeHuUst pe2yisipHblX 0OCMOMPOS8 U PEMOHMO8
OCHOBHUBIX Y3108 MAWUHBL NOOAYU KUCTIOPOOA.

Yemanosneno, umo mexnuueckum gpakmopom, onpeoensirouum 603HUKHOBEHUE
asapuu, s8UNOCL paspyuierue ynopHo2o bypma 3youamoui 000tmbl, coeOuHAwel
8AJIbL INEKMPOOGU2amens U peOyKmopa npueood noovema u OnyCcKaHus )ypmol
gcredcmeue: ompvlea Memaiiuiecko2o HAcCmula no céapke Om Hecyuux
memannoxoucmpykyui nramgopmor MIIK,; napywenus coocnocmu 6anog
9eKmpoogu2amens U peOykmopa u3-3a CMeujetuss 21eKmpoosucamens;
U3MEHeHUs. NPOEKMHbBIX PA3MEPO8 NOCAOOYUHBIX OMEEPCMUL NOO DOIMbl KpEenieHus.
NeKMpoosu2amens 8 CMOPOHY Y8eIUUeHUs: UX ouamempa, KpenjieHusl
9NEeKMPOoOsU2amensi HenpoOeKMHuIMU KPENEeHCHbIMU 0emasMuU.




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 n MPAKTUYCCKUC 3aJaHusd, BBIABJIIAIOIINUC CTCIICHb
c(OpMHPOBAHHOCTH YMEHHH U BIIaZIeHUH, TPOBOAUTCS B (popme 3auera.

Ilokaszamenu u Kpumepuu OyeHUEAHUA 3a4ema:

Jlis mostyueHus 3adera Mo AUCHUILUIMHE OO0YYaroIMICs MPOYHO YCBOMJI MPELyCMOTPEHHBIH
IIPOrpaMMHBII MaTepUall; MPABUIBHO, ApIYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C IPUBEICHUEM
NPUMEPOB; MOKa3al IIy0OKHe CUCTEMAaTU3UPOBAaHHbIC 3HAHUS, BIa/leeT IpUEeMaMH PacCyKACHUS U
COIIOCTABJIACT MaTCpHal U3 PA3HBIX UCTOYHUKOB: TCOPUIO CBA3BIBACT C HpaKTHKOﬁ, APyruMu TCMaMu
JAHHOTO Kypca, IPYTHX U3y4aeMbIX IPeAMETOB; 0€3 OIIMOOK BHIIOIHUI MPAKTHUECKOE 3aJaHHeE.

OrneHka «HEe 3a4TEHO» BBICTABIISIETCSA CTYIEHTY, KOTOpbIM He crpaBuicsa ¢ 50 % BOmpocoB u
3aJaHuii, B OTBETaX Ha BOIPOCHI JOMYCTHJI CYLIECTBEHHbIE OIIMOKH. He MoxeT OoTBeTUTh Ha
JIONIOJIHUTENIBHBIE BOINPOCHI, NPEAJIOKEHHbIE INpenojasareneM. LleI0CTHOro mpeacTaBiIeHUs o
B3aMMOCBSA35X, KOMIIOHEHTaX TUCLUUIUIMHBI Y CTYJEHTA HET.



