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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roay Ha 3aceqanuu Kadeapsl [IpombIIeHHOM 5K0NI0THU 1 6€30MacHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IOTTepﬂTHHCKI/H?I

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqanuu Kadeapsl [IpombilieHHON 3K0JI0THH U 0€301MacHOCTH

IIporokomor 20 1. Ne

3aB. kadempoii A.IOTTepﬂTHHCKI/H?I




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (hOopMHUPOBAHUE IKOJIOTO-X03SHCTBEHHOT'O MBILIUICHUS;

- TOJy4YeHHe HeoOXOoAuMoro o0beMa 3HAHWW 1O HAyYHBIM OCHOBAM PallMOHAIBLHOTO
IPUPOIONOIL30BAaHUS; IO MPHUHIMIIAM OpTraHHU3alMi MPUPOAOOXPAHHON JAESITEIbHOCTH Ha
OPEINPHUATHSIX MAIIMHOCTPOUTEIHFHOTO KOMIUIEKCa; 1O  (U3MYECKUM, XHUMHUYECKUM H
(bU3UKO-XMMHYECKUM OCHOBaM IPOIIECCOB OYMCTKH Ta30B U BOJbI, & TaK XK€ PEKyJbTHUBALUU
HAPYIICH-HBIX 3€MEJb; MO0 KOHCTPYKTUBHBIM OCOOCHHOCTSIM amnmnapaToB U YCTaHOBOK IS
OUYHMCTKHU T'a30B U BOJIbI;

- (hopmupoBaHUE 3HAHWI U HABBIKOB, HEOOXOIUMBIX JIJIsl CO3/IaHUsI O€30IMACHBIX YCIOBHIMA
NESTEIbHOCTH, a TAKXKE COXPAHEHUS )KU3HH U 3/I0pOBbs padOTaIOIIUX.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucruniuna IlponsBoncTBeHHass H - 9KOJOTMYEcKas 0€30HMacHOCTh BXOIUT B
00513aTeNIbYI0 4acTh YU€OHOTO IIaHa 00pa30BaTENbHON IPOTrPAMMBI.

JIns  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoXuMbl  3HaHUs  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Okonorus

be3omnacHOCTB KU3HEACSTENEHOCTH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

IlonroroBka u cgada rocy1apcTBEHHOTO DK3aMEHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pe3ynbraTe ocBoeHUs AUCHUILIUHBI (MOays) «IIpou3BOACTBEHHAs M SKOJIOTHYECKas
0€30MacHOCThY 00yUaroLIUiiCs JOIKEH 001aaTh CIEIYIOIUMHA KOMIETEHIUAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-7 Crnocoben pa3pabarbiBaTh COBPEMEHHBIE HKOJIOTHYHBIE W OE€30IaCHBIE METOIbI
paIMOHATHHOTO CIOIh30BAHMSI CHIPHEBBIX M DHEPIeTUUECKUX PECYPCOB B MAIIMHOCTPOSHUH;

OIIK-7.1 [IpyHMMaeT TPOEKTHBIE PEIICHMS, XapaKTEPU3YIOIIUECS pPalMOHAIBHBIM
VICIIOJIb30BAHUEM CHIPbEBBIX U DHEPIETUUECKHX PECYPCOB
OIIK-7.2 [Ipumensier u paspabaTbiBaeT METOJbl PALMOHATIBHOIO HCIOIb30BAHUS

CBIPBEBBIX M JHEPreTUYECKUX PECYpCOB B MAIIMHOCTPOCHHS C YYETOM
TpeOOBaHUHN TPOMBIILIEHHON 0€30M1aCHOCTH ¥ AKOJIOTMYHOCTH

OIIK-10 CmocobeHn pa3pabaTeiBaTh METOAUKH OOECHEYEeHUS TMPOU3BOACTBEHHONH W
HKOJIOTHICCKOM OS30ITaCHOCTH Ha PAOOUHNX MECTaX;

OIIK-10.1 PazpabarrsiBaer METOINKH o0ecrieueHus MPOU3BOJACTBEHHOMN "
9KOJIOTHYECKOI 0€30IMaCHOCTH Ha pab0YNX MECTax




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB;
— caMocTosTeNbHas padora — 69,1 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | vonraxrHAs pabora E 3 dopma TEKyIIEero
=
5 B aKaJl. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B akan. uacax) gEB A y P Kox
S & © | camocrosTensHOM | ycreBaeMOCTH U
JIMCIUTITAHBI b [ ., | KOMIIETeHIIUH
3 o & padoThI MIPOMEKYTOYHOM
na6. | mpaxr. | £ &
Tex. : 128 aTTEeCTALINH
3aH. 3aH. | O &

1. CoBpeMeHHBIE SKOJIOTHYHBIC U
0Oe3omacHbIe METO/IBI
palMOHATIBHOTO  MCIIONb30BAHUS
CBIPBEBBIX M  DHEPTETHYECKUX
pPECYpPCOB B MAIMHOCTPOSHUHU




1.1 Poub OXpaHbl
OKpYyXalollei  cpemsl B

JKH3HU COBPEMEHHOTO
oOmiecTBa.
lNocynapctBennoe
peryaupoBaHue
MPUPOJONIONE30BAHUS u
OXpaHbl OKpY>KaroIen
CpeIIbL. 3arpsi3HeHue
OKpYXarommen cpenbl
NpeANPUATHSIMA
MAaIIMHOCTPOCHHUSL.
Uctounukn  3arps3HeHHs
OKpY>Karolein cpepl.

OCHOBHBIC XapaKTEPUCTUKU
3arps3HSAIONINX BEIIECTB U
BpEIHBIX BO3JICHCTBHI.
DKOHOMHYECKast OIICHKA
yiepOa, HAaHOCHMOTO
OKpYKarolein cpene
MIPOU3BOACTBEHHOMN
JIeSATENHbHOCTRIO JIIOJIEH.
Hmxenepueie METOJIbI
3aLIUTHI OKpY’KaloIen
cpelpl  OT  TEXHOTCHHBIX
BO3J€HCTBUM
MAaIIMHOCTPOUTEILHOTO
MIPOM3BOICTBA.
OpraHu3anioHHbIE,
TEXHOJIOTHYECKHe u
TEXHUYECKUE MEPOIPHUAITHS
[0 3alllUTe OKPYKaIoIIen
cpelpl B MAalIMHOCTPOSHHH.
ManooTxoaHbIe 17
pecypcocbeperaroue
TEXHOJIOTHH B
MaIIMHOCTPOCHUH.
IlpuHIMIIBI ¥ 3JIEMEHTHI
0€30TXOTHBIX u
pecypcocbeperarommx
TEXHOJIOTHI B
MAaIIMHOCTPOCHHUH.
CucremMa rocyaapcTBEHHBIX
CTaHJapTOB pu
palroHaNbHOM
UCTIOJIB30BaHUU MTPUPOIHBIX
pecypcos. Hogsie
9KOJIOTHUECKH Oe30IacHbIe
MPOM3BOJICTBA

9/3,611

34

CamocrosTensHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIUTEPATYPHI.
Brinonnenune
MIPAKTUYECKUX
3aJaHui

YcTHBIH onpoc
(cobecenoBanue)

OIIK-7.1,
OIIK-7.2

Wroro no pazneny

9/3,611

34

2.  Merogukn  oOecrieueHus

MIPOM3BOJCTBEHHOM

n

9KOJIOTHYECKON 0€30IMacCHOCTH Ha

pabouux Mecrax




2.1 OCHOBBI TEOpUHU PHCKA.

AHanu3 W ympaBJCHHE
puckom. TpeOoBanus u
MEpONPUSITHUS 1o
. CamocTosATeIbHOE
TPOMBIIIICHHOH 3vaerHe VIeOHoi
6e30I1aCHOCTH. i yHee
IIpou3BoICTBEHHEIH 11 HaydHOU YcTHBIN ompoc
P 9 9/3,6W1 | 35,1 | nureparypsi. p OITK-10.1
TpaBMaTH3M u (cobecenoBanue)
< Brinonnenune
aBapuiiHOCTh.  Pa3paboTka
MIPAKTUYECKUX

METOIHK obecneueHns .

. 3aIaHAI
MPOU3BOJICTBEHHOMN u
3IKOJIOTHYECKOM
6e3omacHOCTH Ha pabouux
MecTax
HUroro no pazaeny 9 9/3,61 | 35,1
Uroro 3a cemectp 18 18/7,211 69,1 SK3aMeH

18/7,2

Hroro no aucnumninuze 18 ! 69,1 DK3aMeH

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnporecce mnpenonaBanus aucuuiuinHbl «IIpon3BOACTBEHHAss W 3KOJIOTHYECKast
0€30I1aCHOCTE) IMPUMCHSAIOTCA TpaaulMOHHAA u I/IH(i)OpMaL[I/IOHHO'KOMMyHI/IKaL[I/IOHHaSI
o0pa3oBaTeNbHbIC TEXHOJIOTHH.

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

[IpakTryeckue 3aHATUS IPOBOISTCS C UCTIONIB30BaHUEM METOJIa — «00yUeHUE Ha OCHOBE
onbIiTa» AJid CO34aHUusA aHajIoruu MCKAY HU3YYaCMbIMU SBJICHUSAMU U 3HAKOMBIMU Marucrpam
KU3HCHHBIMH CUTYallUsIMU M OoJiee TIyOOKOTo yCBaWBaHUS M3Y4aeMBIX BOIPOCOB. Marucrpam
BBIJIAIOTCS 33/IaHUsl, 3aKPEIUISIOIINE 3HAHUS, MOJCIUPYIOIME TEXHOJIOTHYECKHUE IPOIIECCHI.
Bbicokasi cTerneHb caMOCTOSITEIIbHOCTH MX BBIMOJIHEHHSI MaruCTpaMH CIIOCOOCTBYET Pa3BUTHUIO
JJOTUYCCKOI'O MBIINIJICHUA U 60JI€C FJIYGOKOMY OCBOCHHIO TCOPCTUUCCKHUX MOJIOKEHUN U UX
NPaKTUYECKOTO HCIONb30BaHUsA. [Ipu coOeceoBaHUM M DKCIpPECC - OMpPOCe IMPOBOIAMUTCS
TUCKyCCHS M GOPMYITHPYETCS BBIBOJ] 00 ONITUMATBHOM PEXKUME 00yUeHUSI.

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

CamocrosTenbHas paboTa MaruCTPOB CTUMYJIUPYET MX K CAMOCTOSATEIBHOM MPopadoTKe
TEM B IPOUCCCC BBIMTOJIHCHUA KprOBOfI pa6OTI)I M IIOATOTOBKHU K IPAKTUYCCKHUM 3aHATHUAM.

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

- co3maHWe TPOOJEMHBIX CUTYyallMii C MOKa3aTeIbHBIM pEIICHHEM TMPOOJIEMBI
HperoaaBaTeeM;

- CaMOCTOSTEIbHYIO TIOMCKOBYIO JCSTEIBHOCTh B PEIICHUH YYEOHBIX IPOOJIEM,
HAIpPaBJSIEMYO MPEToIaBaTeleM;

- CaMOCTOSTEIIBHOE PEIIeHHE MPOOIEM MAarucTpaMu MoJi KOHTPOJIEM TIPEIo1aBaTes.

- IpoOJIeMHOE 00yUeHHE — CTUMYJIMPOBAHHE MAaruCTPOB K CAMOCTOSATEILHON «I00BIYE)
3HAHUH, HEOOXOUMBIX JIJIs pEIIEHUS KOHKPETHOM MPOOIEMBI.

- KOHTEKCTHOe OOy4eHHWEe — MOTHBAIMS MAarkucTpOB K YCBOCHHUIO 3HAHUH ITyTeM
BEBISIBJIEHUS CBSI3EH MCKAY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHCHUCM.

- 00y4eHue Ha OCHOBE OIIbITA — aKTHBU3AIHS [TO3HABATEIBHON AESATELHOCTH MarkCTPOB
3a CYeT acCOIMAIK UX COOCTBEHHOTO OIBITA C MPESIMETOM U3YUCHHS.

- WHAMBUAyaJbHOE OOy4Ye€HHE — BBICTPAaHBAaHHUE MAarHCTPaMH COOCTBEHHBIX
00pa30BaTeNbHbIX TPACKTOPHI HA OCHOBE (POPMHUPOBAHUS UHAMBUAYATbHBIX YU€OHBIX IUIAHOB U
IpOrpaMM C Y4€TOM HHTEPECOB H MPEIIOYTEHHI MarucTpoB.

- MEXIUCHUIUTHHAPHOE O0y4YeHUE — MCIOJIb30BAaHUE 3HAHWW W3 pa3HbIX oOJacTel, ux
IPYNIHPOBKA M KOHIIEHTPAIIKs B KOHTEKCTE KOHKPETHOW peraeMon 3ajaum.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. upoxos, FO. A. Dxonorudeckas 6€30MaCHOCTh Ha MPEANPUSATHH | yaeOHOE



noco6wue ais By3oB / FO. A. IllupokoB. — 3-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. —
360 c¢. — ISBN 978-5-8114-9051-6. —  Tekcr: osmektpoHHsiii //  JlaHb
NIEKTPOHHO-OMONMoTeynass cucrema. — URL: https://e.lanbook.com/book/183796 (nmara
obpamienns: 20.05.2021). — Pexxum f0cTyIIa: AJ1s aBTOPHU3. II0JIH30BATENIEH.

2. Beromkun, A. I'. ObecnieueHne HaIC)KHOCTH U O€30IIACHOCTH B TeXHOC(epe : yaeOHoe
nocobue / A. I'. Beromkun. — 3-¢ u3j., crep. — Cankr-IlerepOypr : Jlans, 2020. — 236 ¢. —
ISBN 978-5-8114-4888-3. — Tekcr : anektponHbldl // JlaHp @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/126946 (mara oOpamenus: 20.05.2020). —
Pexxum noctymna: uis aBTOpH3. MOJIb30BATEICH.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Py6anos, 0. K. Nmxenepnoe obecrieueHne oOpamieHus ¢ OTXoJaMu : y4deOHoe
nocobue / 0. K. Py6anos, 1O. E. Tokau. - Mocksa ; Bonorna : Undpa-Umkenepus, 2021. - 184
c. - ISBN 978-5-9729-0526-3. -  Tekct :  BNEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1836475 (mara o6pamenus: 20.05.2021). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

2. Kynaruna, T.A. TeopeTnyeckre OCHOBBI 3alllUTBhl OKPYXKAWOMIEH cpemsl : y4eo.
nocobue / T.A. Kynaruna, JI.B. Kynaruna. - Kpacuosipck : Cu6. denep. yu-t, 2017. - 364 c. -
ISBN 978-5-7638-3678-3. - Teker : AICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032091 (mara oOpamenus: 20.05.2021). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

3. Kocenkosa, C. B. YrpapiieHue KauecTBOM OKpYy»arotei cpeasl: YdyeOHoe mocooue /
Kocenkona C.B. - Boirorpaa:Bonrorpanackuii rocyqapcTBeHHbIN arpapHblil yauBepcuret, 2017.
- 152 c.: ISBN. - Tekcr : anekrponsnsiii. - URL: https://znanium.com/catalog/product/1007879
(mara obparenust: 20.05.2021). — Pesxum g0CTyma: 1Mo moAmucKe.

4. lupoxos, 0. A. YnpasieHue NpoMbIIIJIEHHONH 0€30MacHOCTHIO © yueOHOe rocodue
aust By30B / FO. A. llIupokoB. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2021. — 360 ¢. —
ISBN 978-5-8114-8797-4. — Tekcr : anektponHsiid // JlaHb : 31€KTpOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/180872 (mata oOpamenus: 20.05.2021). —
PexxuM ntoctyma: Juist aBTOpHU3. OJIb30BaTeNei.

5. [TpombiiieHHas 6€30MAaCHOCTh : yueOHO-MeToandeckoe nmocodue / b. C. Mactprokos,
O. M. 3unoBbeBa, A. M. Mepkynosa, H. A. CmupHoBa. — Mocksa : MUCHUC, 2015. — 148 c. —
ISBN 978-5-87623-943-3. — Tekcr : anektponHsiid // JlaHb : 31€KTpOHHO-OMONIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/116826 (mara o6pamenus: 20.05.2021). —
Pexwum moctyma: iist aBTOpH3. IOJIH30BATENECH.

6. Jlonckuii, O. B. IIpomsinuieHHas 0e30macHOCTh : yueOHoe nocodue / O. B. JIoHCKWHiA.
— Iepwms : ITHUITY, 2015. — 147 ¢. — ISBN 978-5-398-01382-5. — Tekct : 31eKTpOHHBI //
Jlanb : anekTpoHHO-OMOMHMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/160496 (nara
obpamenus: 20.05.2021). — Pexxum gocTymna: it aBTOPU3. OJIb30BATEICH.

7. TeopeTnueckre OCHOBBI POMBIIIUIEHHON M AKOJOTMUYECKON 0e30macHOCTH | yyeOHoe
nocobue / cocrapurenu B. [I. Karun, B. 10. Koceirun. — Xabaposck : JIBI'YIIC, 2021. — 119
c.— Texkcr: oanekrponnsiii// Jlae : »nekTpoHHO-OMONIMOTewHass cucrema. — URL:
https://e.lanbook.com/book/179437 (mata oOpamienus: 20.05.2021). — Pexxum mocrtyma: s
aBTOPH3. MOJIb30BATEIIEH.

B) MeToanyeckne yKazaHus:

1. bob6posa, 3.M. KoHTposb BBIOPOCOB 3arps3HSIONIMX BEMICCTB MPOMBIIIJICHHBIMHU
uctouHukamu [TekcTt]: MeTonm. pa3paboTka K MTPAKTHUYECKUM 3aHSATUSM [0 JUCIHUILTHHAM
«Qxonorus», «O01Ke TpodIeMbl SKOIOTHI», «IKOJIOTHYECKUE MPOOIEMbl METAILITYPIUUECKUX
MPOM3BOJICTBY YIS CTYJIEHTOB TeXHUYEeCKHUX crnenuaibHocter / 3.M. booposa, O.10. WUnbuHa;
MI'TY, [kad. [TDubX]1]. — Marautoropck, 2010. — 18 c.
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IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To mucumrmimbe «[IpoMbIUIEHHAsT W JKOJIOTHYECKas OE30MacHOCTh» IMPEIyCMOTPEHA
ayIUTOpHAsl ¥ BHEAYAUTOPHAsI CAMOCTOSITENIbHAsI paboTa 00y4aroIInXCs.

AymuTopHas caMoCTosiTeNlbHAas paboTa MarkucTpoB TNPEAINoNiaraeT yCTHBIA — OIpoC
(cobecenoBanme) Ha MPAKTUYECKHUX 3aHATHSIX.

IIpumepHBIe BOIPOCHI VI Ay IMTOPHOI0 YCTHOIO ONpPOCAa:

1. Onenka BO3JEHCTBUA NPEANPUATHH  MAIIMHOCTPOUTEIBHOIO  KOMIUIEKCA Ha
OKPYXKAIOIYIO CPENly U 310pOBbE YEIOBEKA.

2. Ilponecchl n anmapatsl 3alUTh aTMOCHEPHI.

3. IIpoueccel u anmapatsl 3aUTh THAPOChHEPHI.

4. TexHOJIOTMYECKUE PEIICHUs] BOCCTAHOBJICHUS HAPYIIEHHBIX 3€MEllb.

5. OcHoBHBIE mpoOIeMBI (HOPMHUPOBAHHS TEOpPHUH OE30MACHOCTH. be30macHOCTh U
po0JIeMbl YCTOHUNBOTO pa3BUTHSL.

6. DKoJOrmyecKue acreKThl 0e30MacHOCTH.

7. OCHOBHBIE IOJIOKEHUSI KOHIIETILUU IPUEMIIEMOI'0 PUCKa.

8. IlpupomHblii pUCK, TEXHOTCHHBIH PHCK, HSKOJOTHYECKUN PHUCK. DKOIOTHYECKHE
(akTOpB! ONACHOCTH.

9. Knaccudukanus pHUCKOB TO HMCTOYHMKAM HMX BO3HUKHOBEHHS M MOPAKAIOIINM
o0BeKTaM.

10. KakuMu BenMUMHAMH XapaKTEPHU3yeTCsl TEXHOTEHHbIH puck? Pasrpanundenue
HOPMaJIbHOT'O PEXHMa PadOThl U aBapUIHBIX CUTYallMH IPU OLIEHKE PUCKA.

Ilepeyens BOPOCOB AJ1 CAMOCTOSITEIbHOTO H3Y4CHHSA

1. Kak coOTHOCATCSI KOHIENIUN YCTOHYMBOTO Pa3BUTHUs, OE30MAaCHOCTH U MIPUEMIIEMOTO
pucka?

2. Kakwue yrpo3sl, Ha Bam B3risi, B HanOOIIbIIEH CTENIEHH YTPOXKAOT )KU3HEHHO BaKHBIM
UHTEepecaM 00I1ecTBa, rocyaapcTna?

3.  DKOJOTHYECKUH PUCK KaK BEKTOPHAst MHOTOKOMIIOHEHTHAS BETMYHMHA.

4. Tlouemy KOHIIETILIMS HYJIEBOTO PUCKa HE a/IeKBaTHA 3aKOHAM TEXHOC(hEepbI

5. KakoBbl ypoBHU UHAMBHUYAJILHOTO PUCKA U OT YETO OHU 3aBUCAT?

6. Ha3oBuTe UCTOYHMKM pHCKa U MPHUBEIUTE NMPUMEPBl YPOBHEH PUCKA Ui Pa3IMYHbBIX
HCTOYHUKOB

7. CooTHeceHHE MOHATHI OMaCHOCTh, YSI3BUMOCTh, PUCK.

8. Puck - Mepa KOM4YECTBEHHOT'O U3MEPEHHS OTTACHOCTH.

9. B3sauMocBs3b NPUPOAHOTO, COLUATBHOT0, TEXHOTEHHOT'O M SKOJIOTHYECKUX PHCKOB.

10. B3auMOCBsI3b JKOJOTMYECKOTO pHUCKAa M pPUCKa JJIs 30pOBBS HaceleHHs. Puck
WHIVBUAYAJIbHBIN U KOJUIEKTUBHBIN. Y POBEHb PUCKA.

11. B yewm 3akiir04aeTcsi CHCTEMHBIN IMOXO/]T K OIleHKE pucka?

12. Onwumute npoueaypy OLEHKH pUCKa 3HAKOMOI'O BaM TEXHOJIOTHUYECKOTO Mpoliecca 1Mo
BbIOOpY. BriOepure mo cBoeMy JKENaHHUIO PEIUIHNEHTa BO3JEUCTBUS — OOCITYKHBAIOIIUN
NEPCOHAJI, IPUJIETAIOLLYIO TEPPUTOPHIO.

13. B 4yeM oTyiMuusi PHCK-METOAOJOTHH B Poccuu OT mojaxojia, pacipoCTPaHEHHOTO 3a
py6exxom?

14. TloBTOpUTH OCHOBHBIE TEOPEMBI TeOpUU BeposiTHOCTeH. Kakue coObITHS Ha3bIBalOTCA
IIPOTUBOINOJIOKHBIMU, HE3aBUCUMBIMU?

15. Yro Takoe nporuko-rpaduueckas cxema? [lokazars Ha mpumMepe aepeBa coobitTuii (LC) u
nepeBa oTkazoB (J10O).

16. UYro maer JIC ([10)? B ueM cxoAcTBa U pa3iMuus ITHX METOJOB?

17. Kakue sTamnsl BKIIOYAeT B ce0sl MPOLeCC aHaIN3a IPUPOIHBIX PUCKOB?



18. OxapakTepu3yiTe OMNAacCHbIE NPUPOIAHO-TEXHOI'CHHBIE IIPOLECCHl (3eMJICTPSICEHHUS,
OIOJI3HEBBIE SBIICHMS, CE€JIM, HABOJAHEHHUS) HAOOPOM KOJMYECTBEHHBIX IOKa3arenei. B kakom
CJlydae OHH MOTYT OBITh HCIIOJIb30BaHbI B KQUECTBE MOKa3aTesnei pucka?

19. Kak knaccupuuupoBaTh PUCKH NPUPOAHBIX KaracTpo(d MO XapakTepy HAHOCHMOTO
yiep6a?

20. Vcnonp3ysd 3HaHUS W3 JAPYruX Y4YeOHBIX KypCcOB, JaiiTe KpaTKue OIpeleseHus
CIICAYIOIIMM TEPMHHAM: OIYCTHIHMBaHHME, KoyiebaHus ypoBHS MHpPOBOro  OKeaHa,
HOBOOOpPA30BaHME M JAErpajalus Mep3JIoThl, Aedisuus, H3MEHEHHE YPOBHS BOJOEMOB,
3abonayMBaHie, TEPMOKAPCT, JIMHEHHAs 3pOo3Us, KapCTOBBIE IpOILECChl, abpasus, cybdosus,
HaJle1000pa30BaHue.

21. Ha3oBUTEe OCHOBHBIE NPUYMHBI aBapuil M MHUOUACHTOB HAa MPOMBIIIJICHHBIX
OPENpUATHSIX.

22. Ha3oBuTe OCHOBHBIC IPUUUHBI aBapUil U KaTacTpo( B MAIIMHOCTPOCHHH.

IlepeyeHb TeM Uil BHINOJHEHUSI KOHTPOJIbHOM padoThI
Puck. Bennuuna pucka. [IpsAmol 1 KOCBEHHBIA PUCK.
[IpuMeHeHue aHanu3a pucKa B MPOMBIIIJIEHHOCTH.
[IpaBoBbIE OCHOBBI ITPOBE/ICHUS aHAJIN3A PUCKA.
Oranbl IPOBEICHUS PUCK-aHAIINA3A.
Br160p KpUTEpHEB NPUEMIIEMOIO PUCKA.
Meroabl aHanM3a pucka.
CTpyKTypa 1 BUIBI 9KOJIOTUYECKOTO yIiepoa.
OcHOBHbIE CTa U aHANIM3a TEXHOTCHHOT'O PUCKA Ha MIPOMBIIIJICHHBIX 00BEKTaX.
CoBpeMeHHbIE TTOIXO/IBI.
9. OmacHble PUPOAHBIE SIBICHUS MO/ BO3JICHCTBUEM aHTPOIIOT€HHBIX (haKTOPOB
10. IlpuemiieMOCTh ¥ HOPMUPOBAHHUE IKOJIOTHUECKOTO PHCKA.
11. Ouenka pucka 3J0pOBbBIO UeJIOBEKa MPU BO3ACHCTBUM XMMHUYECKHUX BEIIECTB HA €r0
OpraHu3M.
12. Ouenka prucka NopakeHUsI HaCEJIEHUS MPHU aBaAPHIX Ha XMMUYECKH OIMACHBIX 00BbEKTax.
13. OreHKa HKOJIOTHYECKOM OTTACHOCTH MPH HECAaHKIIMOHUPOBAHHOM Pa3MeIeHHH OTXO/IOB.

ONoa~WNE

BreaynuTopHas camocTosiTennpHas paboTa 00y4JarommXxcsi OCYIIECTBIISICTCS B BHJIE H3YYCHHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY paslely ¢ NpopaboTKoW Marepuana; MOArOTOBKH K
MPAKTHYECKUM padboTam.



puiioxenne 2

OueHovHbIe CpeaCcTBA /1Jis1 MPOBeIeHUs IPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEAECHUs NMPOMEKYTOUHON aTTecTAlNM:

Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHSA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-7: Cnocooen paspaﬁaTMBaTL COBPEMEHHDLIC IKOJOTHYHBIC 0e3omacHbIe METO/AbI PAIMOHAJBHOI'0 UCITOJb30BAHUSA CHIPHEBLIX U JHEPICTUICCKUX

pecypcoB B MAIIMHOCTPOEHUH
OIIK-7.1 [Tpuaumaer MIPOEKTHBIE peLIeHus, Bomnpocsl Kk 3Kk3aMeHy:
XapaKTEepU3YIOIIHeCs paroHaIbHBIM 1. Bunel 3arps3HeHud  OKpyKarolledl  cpeibl,  BbI3bIBAEMBbIE  MPEANPHUATHIMU
HCIIOJIb30BAaHUEM CHIPbEBBIX M SHEPTETHUECKUX MaITUHOCTPOCHHUS.
pecypcoB 2. OCHOBHbIE HCTOYHUKH 3arpsi3HeHus: aTMoc(hepbl B MAIIMHOCTPOSHUH.
3. Aspo30J: LI, TGIMBI U TYMaHBbI.
4. MexaHn4ecKue CBOWCTBA MbLIH.
5. Meroabl onpenencHus PPaKIIMOHHOTO COCTAaBA IBLIH.
6. JucnepcHsbrii coctaB nbutH. OCHOBHBIE TapaMeTPhI AUCTIEPCHOTO COCTABA.
7. AnIre3swoHHBIC U ayTOT€3HMOHHBIE CBONCTBA MBLIH.
8. CMmauMBaeMOCTh MBLIH.
9. DnexkTpuYecKue CBOWCTBA MBLIH.
10. MarauTtHble CBOWCTBA TBLITH.
11. MarauTHOE OCaX/IeHNE YaCTHII.
12. VcnapeHue 0IMHOYHOM KamnelbKH.
13. Ucnapenue u xoHaeHcaus B obnake. TymanooOpazoBaHue.
14. TIpuHIMIBI PallMOHATIEHOTO UCTIONIH30BAHMS PECYPCOB
15. DHeprocbeperaronye TEXHOJIOTHH B MAIITMHOCTPOCHUH
16. [puHNHIB pecypcocOepekeHrs B MAITMHOCTPOSHUT
17. Be30oTX0aHBIE U MAJIOOTXOIHBIE TEXHOJIOTHHA
18. Kputepuu orieHku 6€30TXOJHOCTH MPOU3BOACTBA
OIIK-7.2 [lpumensier u  pa3pabaThiBaeT  METOJBI Tembl TBOpYecKkux padot
PalMOHAIBHOTO WCIOJB30BAHUS CBIPBEBBIX M 1. AGcopbuus u ee posib B TEXHHKE.
HSHEPreTUYECKUX PECYPCOB B MALTUHOCTPOEHUS 2. AncopOrus u ee IpUMEHEHHE.
C yderoM TpeOOBaHUN MPOMBIIUIEHHON 3. Koarynsust mpoOMBIIUIEHHBIX a9P030JIeH.




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

0€30MaCHOCTH M DKOJIOTUIHOCTH

RR©O©®ON O A

14.
15.
16.
17.
18.

0.
1.
12.
13.

Knaccugukanus mpoueccoB U anmnaparos MbUICYIaBINBaAHUS.

[Ipunuun paboTsl ¥ yCTPONCTBA MBIIIEOCAAUTENIBHBIX KaMep.

Kanro3nobpaszHble U BEHTUISATOPHBIE IIbIIICYJIOBUTEIH.

[IpuHuun paboThl ¥ yCTPOHCTBA IUKIOHOB.

barapelinble U rpynnoBble HUKIOHBI.

[Tpunuun paboTsl pyKaBHBIX (PUIBTPOB.

3epHHCTBIC QUITBTPHI.

DU3NKO-XUMUYECKHE OCHOBBI paOOTHI MOKPBIX IMbUICYJIaBIMBAIOIIMX allapaToB.
Ckpy06ep Bernrypu.

DuU3nYecKUue OCHOBBI IEKTPUUECKON OYMCTKH Ia30B. 3apsAlKa U OCaX<ICHHUE YacTHIl B
10JI€ KOPOHHOTO pas3psijaa.

[Ipunuun paboThl ¥ yCTPOHCTBA IEKTPO(YUIBTPOB.

Ouncrtka ra3oB OT JUOKCHJIA CEPHI.

Ouucrka raszos ot HCI, Cl, u HT.

OuuncTka ra3oB ¢ IPUMEHEHHUEM HOHUTOB.

CxeMbl NblICYIaBIMBaHUSA B MAIIMHOCTPOUTEIBHOM ITPOU3BOJICTBE.

OIIK-10: Cnoco6en pa3padaTbiBaTh METOAMKH 00ecniedeHHs] NPONU3BOACTBEHHOM M YKOJOIM4YeCKOoi 0e301acHOCTH HA pado4nx MecTax

OIIK-10.1

PazpabarpiBaer  Meroauku — OoOecTieUeHHs
IIPOU3BOJCTBEHHON u HKOJIOTHYECKOI
0e30MacHOCTH Ha pabounX MecTax

CoNUOR~WNPE

Bomnpocsl Kk 3xk3amMeny:
IIpaBoBBIE OCHOBBI IPOBEACHNS aHAIN3a PUCKA IPUMEHAEMON TEXHOJIOTUU
Oransl MPOBEIEHUS PUCK-aHAIH3a.
MeponpusTHs IpoBOIUMBIE Ha ATalle MNIAHUPOBAHUS paOOTHI IO aHATIU3Y PUCKA.
MeponpusTusi IpoBOUMbIE Ha 3Tale UACHTU(UKAIIMY PUCKA.
MeponpusaTys IpoOBOAUMBIE HA TaIle OLICHKU PUCKA.
Br160op kpuTepreB npueMiIeMoro pucka.
Meroasl aHanu3a pucka.
[Topsaok npoBEIEHNs U COAECPIKAHNE NHCTPYKTAKEN
OTBETCTBEHHOCTH 32 IPOBEJCHUE NHCTPYKTaXKEH

10 Yro Takoe CTAXUPOBKA, €€ IIINTCIILHOCTL U HCOGXOI[I/IMOCTB MMPOXOKACHUS.

11.

YyeT npoBeIeHNs HHCTPYKTaXEH.




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

12. MeTo/1b1 TOBBIIIEHUST 0€30MTACHOCTH HAa TIPOM3BOACTBEHHBIX 00BEKTAaX
13. MeTop1 yCTOHYMBOCTH POU3BOJICTBEHHBIX ITPOLIECCOB

14. Tloka3zarenu 6€30TKa3HOCTH.

15. CoxpaHseMoCTb.

16. [NapamensHOE, TOCIEAOBATEIFHOE U CMEIIAHHOE COCTMHEHUE.

17. Pe3zepBupoBanue.

18. Kimaccudukanus CTpyKTypHOTO pe3epBUPOBAHHUS.

19. Puck. Bennuuna pucka. [IpsMoit 1 KOCBEHHBIN PHUCK.

20. [IpuMeHeHne aHAJIM3a PUCKA B IIPOMBIIUICHHOCTH.

3anaya 1. HapaboTka 7 cekiuili TpaHCIIOPTHOI'O POJIbIaHra UMEET pacIpesiesiCHUe
BeiiOynna ¢ mapamerpamu a=60 cyTt, B=1,9. HaliTu BepossTHOCTb 6€30TKa3HOI pabOThI U
WHTEHCUBHOCTH OTKa30B Mpu HapaboTtke t=40 cyT.

Pemenwue. [ToacraBmnss ucxoansle nanueie B popmyny (3.14) monydum:

40\
P(t=40)=exp|—| == | |=0,629
=s0=en] (2

NutencuBHOCTh 0TKa30B (3.15):

1,9-1
At =40)= E[“_Oj =0,022
40\ 60

3amaua 2. BeposatHocTh 6€30TKa3HOM pabOTHI pesibco-0anoyHoro crana B Teuenue 200 u.
paBHa 0,9. [Ipeanonaraercs, 4To CpaBeAJIUB SKCIIOHEHIIUATBHBIN 3aKOH HaICKHOCTH.
PaccunTaTh MHTEHCUBHOCTh OTKA30B M YaCTOTY OTKA30B JIMHUHU JJIsI MOMEHTa BpemeHu t =220 u.,
a TaKKe cpeHee BpeMs 0e30TKa3HON padoTHI.

3amaua 3. Cpennee BpeMsi 6€30TKa3HONW pabOTHI aBTOMATHYECKON CHCTEMBI YIIPABJICHHS
ctaHoM paBHo 780 u. [Ipeanonaraercs, 4To cCpaBeUIMB IKCIIOHEHIIUATIBHBIN 3aKOH
HagexHOCTH. Heo0X0mMo onpeienuTh BEpOATHOCTh 0€30TKa3HOM padoThl B TeueHue 200 4.,
4acTOTY OTKa30B Jisi MOMeHTa BpeMeHH t=200 4. 1 MHTEeHCUBHOCTh OTKa30B.




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

CoN~wWNE

IIpuMepHBbIe TeMbI pedepaToB

AHanus HaEKHOCTU U PE3EPBUPOBAHNE TEXHUYECKOU CUCTEMBI.

AHanu3 TEXHOT€HHBIX M 9KOJIOTMYECKUX PUCKOB Ha IPEIIPUITUH.

Ananu3 3¢ peKTUBHOCTH CUCTEMBI YIIPaBJICHUS] pUCKAMH Ha MPEANPHUITUN.

AHanu3 HaJIe)KHOCTU CUCTEMBI U TEXHOTEHHOI'O PUCKA HA OCHOBE METOJIOB HAJICKHOCTH.
Amnanu3z npobiaeM HaieKHOCTH U TEXHUUYECKOW AMarHOCTUKH MAIIMH M alnapaToB.

DKcrnepuMeHTalIbHAs IPOBEPKA HA/IEKHOCTH TEXHUYECKOM CHCTEMBI.

Onpenenenus nokasareiae HaJEKHOCTH CUCTEM IPOCTEUILINX CTPYKTYP.

Omnpenenenus nokasarenaen IEKTPOIHEPIETHUECKUX CUCTEM.

Bnusiaue sxoHOMHYECKUX (PaKTOPOB Ha HAJIE)KHOCTh TEXHUUYECKON CHCTEMBI.




0) Ilopsiiok mpoBeeHUs] MPOMEKYTOUHOM aTTeCTAlMU, NMOKA3aTeId M KPUTEPUH
OLICHUBAHUS:

[IpomexxyTrounast arrectanust 1O JucuuIuinHE «lIpOMBINUIEHHAs W HKOJIOTHYECKas
0€30I1aCHOCTb» BKJIIOYAET TEOPETUUECKUE BOMPOCHI, MO3BOISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAaHUW U MPAKTUYECKUE 3a7aHusl, BBIABISIONIAE CTENIEHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpME FK3aMEHA.

DK3aMeH M0 JIaHHOW JMCUUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe MO SK3aMEHAIMOHHBIM
OwmieraM, KaXIbIid U3 KOTOPBIX BKIIFOYAET | TEOPETUUECKUN BONIPOC, | PAKTHYECKYIO 3a/1auy U 1
NPaKTUYECKOE 3a/1aHUE.

Ilokazamenu u kpumepuu oyeHU8AHUsL IK3AMEHA:

— Ha OLIEHKY «OTJIMYHOY» (5 6aioB) — 00y4arOUIUIiCsS JEMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMATHYEeCKOe U INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAaHUSMM, YMEHUSAMHU, IPUMEHSIET UX B CUTYallUsAX ITOBBILIEHHOH CI0XKHOCTH.

— Ha OLEHKY «xopoio» (4 Oamia) — oO0ydaromuiics AeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYJHECHHUS IPU AaHATUTHIECKUX OTIEPaIUsX, IepeHoce
3HAHUH U yMEHHI Ha HOBbIE, HECTaHIapPTHbIE CUTYAllUH.

— Ha OILEHKY «yIOBJIETBOpPUTENbHO» (3 Oamia) — oOydaroluics JIEeMOHCTPUPYET
IIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH: B XOA€ KOHTPOJIBHBIX MEPOIPHUITUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTAEIBHBIX 3HAHUH, YMEHHWH, HAaBBIKOB,
00y4aroIuicsl UCHBITHIBACT 3HAYMTENbHbIE 3aTPyIHEHHs] IPU ONEPUPOBAHMM M 3HAHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OIIGHKY «HEYJIOBJIETBOPHUTEIbHO» (2 Oaiuia) — oOydarouuiics IeMOHCTPHPYET
3HaHus He Ooznee 20% TeopeTHdecKoro MaTepuaina, JOIYCKaeT CYLIECTBEHHbIE OLIMOKH, HE
MOYKET [T0Ka3aTh UHTEIUIEKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEYJOBJIETBOpUTENbHO» (1 Oamin) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HHPOpPMALlUM, HE MOXKET II0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



