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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucoumimHa «JKOJIOTHSI MeTa/UTyprudeckoro MpOM3BOACTBAa»  obecrneuynBaeT
(opMupoBaHue C/1eAyIONUX KOMIIEeTeHIMH C yUéTOM HHANKATOPOB UX AOCTH)XeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

IK-1 CriocoOHOCTh OCYIIeCTB/ISTh JesTe/TbHOCTb,
HaxOZALIY0CS 3a NpejiesiaMi OCHOBHOM OK-1.1
rpodeccroHabHOU chepbl

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopepkaHue HHJUKATOPA Pe3yibTaT 00yueHust
HH/HKaTopa
3HaTh — CMIOCOObI OLIEHKU
9KOJIOTHUECKUX PUCKOB B
TIPOM3BO/ICTBE METAJI/IOB
ITeMOHCTPHUPYET CIIOCOOHOCTD

YMeTb — O1leHUBaTh PUCKU U

rpeJjiarath MyTH pelleHust N
OTIpe/IeNIATh MEPhI TI0 9KOJIOTMUECKOM

IOK-1.1 9KOJIOTUYeCKUX TpobsiemM
6e30MacHOCTH Ha MeTaJITyPruuecKux
MeTaJuTypruueckoro
3aBO/Iax
TIPOU3BO/ICTBA

Bnapers — criocobamu obecrieueHus
9KO0JIOTUUECKOM 0e301acHOCTH
MeTa/UTypriueCcKuX MpOoLeCcCoB

2 MecTo auciMIuiuHbI B cTpyKType OOII

W3yuyeHre AUCLIUIIMHBI «DKOJIOTHSI METa/TyPrMuecKoro MpOU3BOACTBa» Oa3upyeTcs Ha
pe3ysibTaTaX OCBOEHUs CeAYIOIWX AUCLUIUIMH/TIPAKTHK: «OKoJorudeckass 0e30MmacHOCTb»,
«MeTannypruueckre TeXHOJIOTUN»

OucuurivHa SIBJISIETCS TIpe/IllieCTBYOLIeM Jist JUCLIUTITUH/TIPDAKTHK :
«[Tpou3Bo/iCTBeHHAsT TIPAKTHKA: TEeXHOIOTHYecKasi (MIPOeKTHO-TEXHOOTUYecKas) TMPaKTUKa»,
«[Ipon3BO/ICTBO a/IOMUHUSI YW MarHusi W TIPOEKTHpOBaHWe 11eX0B», «[Ipou3BoACTBO
6/1aropoTHBIX METa/JIOB U TIPOEKTUPOBaHHUE 11eX0B», «MeTautyprust 6/1aropo/IHbIX MeTasljIoB»,
«MeTtannypruss JIeTKUX MeTa/l/IoB», «MeTallyprusi peAKuX MeTa/uioB», «MeTa/ulyprus
TSDKEJTBIX [[BETHBIX METAJIJIOB»

3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEBL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
Bupg yueGHoii paGoThI (OpuH akageMuUyecKuii yac COOTBETCTBYeT 45
MHHYTaM acCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 6

OO0111ast TPYZA0eMKOCTh AUCIIATITMHBI 108 108

AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 48 48

JIEKLINU 32 32
naboparopHbie paboThI 0 0

TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
KoHTakTHasi paboTta, B TOM 4KC/Ie 0 0




B (hopme pabOThI B 37IEKTPOHHOU

rHMOpMalMOHHOM 00pa3oBaTe/IbHOM 0 0
cpeze

CamocTosTenbHas paboTa (B T.4. 60 60
KYPCOBO€ MPOEKTUPOBaHKE)

Tpy0eMKOCTh POMEXXYTOUHOM 0 0
aTTecTalyu

By TpoMeXXyTOUHOM aTTecTal[uu

(UTOTOBOTO KOHTPOJISA TIO JUCIUTIIHE) 3auer 3auer

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUIIUHBI

Cemectp Ne 6

Bu/ibl KOHTAKTHOH paboThI
HaumeHoBaHue CPC dopma
Ne as/je/1a ¥ TeMbI Jlexupn /P I13(CEM) TeK ’ ero
n/n p].'[I/IJiIIPIHJIPIHbI No Kon. Ne Ko Ne Ko Ne Ko, Konyrlll)lonﬂ
B Yac. B Yac. ) Yac. ) Yac.
1 2 3 4 5 6 7 8 9 10 11
Ponb skonoruu B
MeTa/ITyprH. 12
1 I'nobanbHbie 3’ 4’ 10 1 4 2,3 20 Pedepar
3KOJIOTUUeCKUe ’
npobieMbl
DKOJIOTU4YecKue
MEeKThbI TBopueck
2 |ame 261 46 2,3 8 1,4 | 26 OPHECko
TIPOM3BO/ICTBA 7,8 e 3a/laHue
A/TFOMUHUSA
ObGe3BpexxruBaHue
L[UAHCOZepPrKaIUX p
eleHue
3 MPOJYKTOB Ha 9 6 4 4 4,5 14
3a/au
30J/I0TOU3B/IeKATe/I
bHBIX (habpHKax
TIpomexx
p yTOUHast 3auer
aTTecTarys
Bcero 32 16 60
4.2 Kpartkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH
Cemectp Ne 6
Ne Tema Kpartkoe copep:xaHnue
1 Posw 3K0/10TUU B Hpeme 4eM pdCCMATPUBATL 3KOJIOTMUeCKHEe
METaJ'IIIprI/II/I. HpO6J’I€MbI METaJ'IJ'IprI/I‘-IECKOFO HPOI/IBBO,E[CTBH,
'nobanbHbIE JIOTUYHO M3/I0XKUTh CYLIIHOCTb COOCTBEHHO KOJIOTUH
9KOJIOTUYeCKHue M TMOKa3aThb BO3PaCTArOIYIO POJIb SKOJIOTHU3adliin
HpO6JIeMbI METa/UTypIruueCKuUX Mpon3BOACTB B CHM)KEHHWKW YPOBHSA

3arpsisHeHus OKpy»Katoitleli cpesl. [Tof
9KOJI0TM3aliieli MPOU3BO/CTBA B 00IIIeM /laHe
MOHUMAeTCsl yueT BO3MOKHBIX HeraTHBHBIX
TMOC/Ie/ICTBUM XO3SMCTBEHHOM /leITe/IbHOCTH, TIPU
KOTOPOM 00€eCITeurBaioch Obl BKJIFOUEHHE BCeX BHIOB
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B3aUMO/IeMCTBUS C OKpY)Karolliel cpefioy B
ecTeCTBeHHbIE LIMK/Ibl KDyTOBOPOTa BelLleCTB.
M3BecTHO, UTO COBPeMeHHOEe MPOU3BO/ICTBO
NIepBUUHOI0 aJIFOMUHUSI COTIPOBOXK/jaeTcsi BbIOpocaMu
(TOPUCTBIX COeIMHEHUH, TT03TOMY Mbl COU/IN
HeoOXOZMMBIM B KOHLI€ T/1aBbl U3/I0KUTh
VICC/Ie[J0OBaHMS 110 BDeMEeHHO MPOCTPaHCTBEHHOMY
pacripefie/ieHUI0 (PTOPU/IOB B 30He BIIUSHUS
AJIFOMUHHEBBIX 3aBO/IOB.

I'nobanbHble 5Ko/I0rMUecKe pobsieMbl He UME0T
IpaHuL], OHU 3aTpParuBar0T UHTEPeChl BCero
yesi0BeueCcTBa 3eM/IU. JKOJIOTUYeCKUN KPU3UC —
CTaausl B3aNMO/IeHCTBUSI MEXY 001[eCTBOM U
NIPUPO/I0¥, Ha KOTOPOI 000CTPSIOTCS TPOTHBOpEUNs
MeKJy SKOHOMHUKOU U 3KOJIOTHEN, SKOHOMUYECKUMU
MHTepecaMy ob11jecTBa B oTpebieHnu U
VICII0J/Ib30BaHWY NIPUPOJHOU CpeJibl U
5K0JIOrM4eCcKMMHU TpeboBaHUsIMU 110 OXpaHe
OKpy»Karolen cpefibl. OCHOBHBIE 3KOJIOTHYECKYe
npo6siembl. CokpallieHre 610/1I0rMYecKoro
pazHooOpa3us. OfjHa U3 MPUUMH UCUe3HOBEHHS BU/IOB
— COKpalljeHe MeCT 00UTaHUs KaK C/lefICTBHe
YyesI0BeueCcKou /1esiTe/TIbHOCTH (BBIPYOKHU J1eCOoB,
pacraiiika crerel, CTpOUTE/ILCTBO TOPO/IOB,
pacllvpeHye JOPOKHBIX M IPYTMX KOMMYHUKALUN).
OnycTbIHMBaHKe — 3TO pa3pylleHre SKOCUCTeM 10
COCTOSIHUSI, KOTJ]a OHU TEPSIIOT CIIOCOOHOCTH
caMmopery/MpoBaHus U caMOBOCCTaHOB/eHUs. I1pu
3TOM PaCTUTENBHOCTh YHUUTOXKAeTCs], II0UBa TepsieT
mozfiopozve. VicuesHoBeHue ecoB. BenescTBue
0e3yMHBIX /IEHCTBUM Ue/loBeKa B HAaCTOSIIIIee BPeMsI
NpaKTUYeCKW YHUUTOXXeHb! jieca EBporbl 1
OO/BIIMHCTBA LIEHTPABHBIX POCCUMCKUX 00JacTei;
BeJIMKa yrpo3a Mo/HOI0 YHUUTOKeHUs J1eCOB
bpasummun, Mekcuky, Kutas u pyrux cTpas.
CocTosiHMe IPU3EMHOTO CJ105 BO3/lyXa B OOJIBIINX
TOPOJCKUX LIeHTpaxX XapaKTepu3yeTcs Kak
Hey/loB/IeTBOpUTesibHOe. B aTMocdepHOM Bo3zyxe
HaceJIeHHBIX IIYHKTOB COZlepyKaTcsl JUOKCHU/IBI a30Ta,
yr/epoja, cepbl; COeJUHeHNsI CBUHLIA, KaJMUs,
MBIIIbsIKa, (heHosIa; OeH30/1a, GeH3anupeHa u JIp.
CoBpeMeHHas1 fleATe/IbHOCTb Ye/I0BeKa BbI3bIBaeT
3arpsi3HeHHe OKpyskarolei cpeZibl. CrierjuanbHble
MepOMNpUATHS N0 OXPaHe U 3alljuTe OKpY’Karolen
TIPUPO/THOM Cpe/ibl HeOOXOAMMBI, KOTJja ee KauecTBa
He COOTBETCTBYIOT HOPMaTUBHBIM TpeOOBaHUSM, a
5KOCHUCTEMbI He KOMITEHCUPYIOT aHTPOIOreHHbIe
Harpy3ku. [TosToMy [1 IpUHATHS yIpaBIeHYeCKUX
pelleHuk 0 IPUPOJOOXPAHHOM [1eTeIbHOCTH, TIpeXxze
BCEro, Hy>kKHa MH(opMaLys 0 (akKTHUeCKOM
COCTOSIHUM TMPUPOJHBIX 00BeKTOB. MOHUTOPHUHT — 3TO
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CHCTEeMa PeTyJISIPHBIX JJTUTeTbHBIX Habro[eHni B
MPOCTPAHCTBE ¥ BO BPEMEHH, JJaroluX HH(OPMaLIHIO
O TIPOLLJIOM U HaCTOSIIIIEM COCTOSIHUSIX OKPY KaroIen
Cpe/ibl, TI03BOJISIFOIIYIO TIPOTHO3UPOBATh OyAyiiiee
M3MeHeHe ee TTapaMeTPOB, UMeIOINX 0coboe
3HaueHwue Jij1s uesioBeuecTBa. B 3aBucuMoCTH OT
1jesieid ¥ 00beKTOB MOHUTOPUHT HaOMIO/IeHNsT MOYKHO
M0/Ipa3/ie/IuTh Ha CAHUTAaPHO-TUTMeHNYeCKUM,
5KOJIOTUYeCKUH 1 OHochepHbIit.

W3-3a Bo3/elicTBUS YyesioBeueckoro akropa Ha
TIPUPOJHYIO Cpefly, Ty Cpefly, B KOTOPOMl KUBET 1
niposiByisieT cebsi UesIoBeK, OCTPO BCTas BOMPOC O
peryaMpoBaHuy ee KauectBa.HopmupoBaHve KauecTBa
OKpY>Katolllel TpPUPOIHOM Cpe/ibl Pe/iCTaB/IsIeT CO-
0011 meATeTbBHOCTD TI0 YCTAaHOBJIEHHIO HOPMAaTHBOB
(moka3sareJieii) npeie/TIbHO IOMYCTUMbIX BO3/1eliCTBUM
yesioBeKa Ha Hee. KauecTBO OKpysKaroljei MpupoHou
CpeJibl 3aBUCUT OT COCTOSIHHUS ee SKOJIOTHUYEeCKUX
CHUCTEeM, B KOTOPbIX ITOCTOSIHHO Y HEM3MEHHO
obecrieurBaeTcsi Mpoliecc oOMeHa BelLeCTB U IHePTUu
Y BOCIIPOM3BOJMTCS »KM3Hb. HOpMaTHBBI KauecTBa
OKpY>Katolllel cpefibl 0JDKHBI OTpaXkaTh TpeOOBaHMUS
K Hel pa3/MuHbIX TTOTpebuTesel U obecrieunBaTh
COXpaHeHHe 5KO0JIOTUYECKOr0 paBHOBECHS B
NIPUPOJHBIX 5KOCHCTEMAX B Mpejienax ux
camoperynsauyi. HopMaTuBbl rpefiesibHO Oy CTUMbIX
BO3/IeMCTBUU Ha yesioBeka. HopmupoBaHue
XUMUYeCKUX Tokasartesei. [11K — npesebHO
JIOTlyCTHMasi KOHL|eHTpaLUsi XMMAYeCKUX Bell[eCTB
(HOpMaruB), APYTHX BPeJHbIX BellleCTB B
OKpY’Katolllel cpefie, MpaKTUUeCKH He BSOS Ha
3/J0POBbe U He BbI3bIBalOIIlast HeO/1aroNpUsiTHBIX
MI0C/Ie/ICTBUM y TIOTOMCTBA, IIPY MIOCTOSIHHOM
KOHTaKTe C 3TUMHU BellleCTBaMU WU TPU UX
BO3/IeliCTBUM 3a OMpe/ie/IeHHbIN TPOMEXXYTOK
BpemMeHHU. HopMHpoBaHue 3arpsisHSIOLIMX BeLeCTB B
BO3/1yXe paboueli 30HbI M HAaCeJIeHHBIX ITYHKTOB.

DKOJIOTUUeCKUe acCIleKThbI
MPOU3BO/CTBA aTFOMUHUS

TexHo/10rus1 IPOM3BO/ICTBA [IEPBUYHOIO alFOMUHUS
IyTeM 3/1eKTPOJINTUYECKOrO BbIZle/IeHUsI MeTaslia U3
KPHOJIUT-TJIMHO3eMHOI'0 pacrjlaBa COIPOBOJKAAeTCs
Oo/BIIMMU BBIJe/IEHHSIMH (DTOPUCTBIX COoeluHeHu. B
CBSI3U C 3TUM IIpe/iCTaB/IsieT HHTepeC pacCMOTPeTh Ha
TpyMepe KpyIHeliero B Mupe bparckoro
amoMuHueBoro 3aBozia (bpA3) pacnipeneneHue
(TOPUCTBIX COelMHEHUI B OKpY Katolllel pUpOIHOU
cpene. BpA3 HaxoauTcs B 8 kM oT LieHTpaibHOro
paiioHa r. bpatcka. CaHUTapHO-3al{UTHbIE 30HbI
No/pasessitoTCsl Ha 5 K/1acCoB I10 pajuycy B
3aBUCHMOCTH OT YPOBHS 3arpsi3HeHUst BO3/yxa BO/IM3U
NIpeANpUATUNA U ero TOKCUYHOCTU. AJIFOMUHUEBbIe
3aBO/bl MMEIOT MaKCHMaJ/lbHble PaJInyChl BO3EUCTBUS
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BpeIHBIX 3MUcchid. [Ipeobmazaromast repputopus C33
OAO «BbpA3» mipeficTaBasieT cO001 TOKPBITYIO
JlecamH IUIOLa/ib, OTHOCAIIMXCS K TOPOJCKHAM JlecaM
r. bparcka. ITnowazae C33 cocrasssier 3895 ra, U3 HUX
oAb aecoB — 2642,5 ra. 1o GpyHKIMOHAaTEHOMY
30HMPOBaHHMIO PEKOMEH/IyeTCs BbIZIe/IATh CIeyolye
nozi30HbI C33: MOA30HY «A» —TIPHU3aBO/ICKY1O, T7e
BO3MO>XHbI MaKCHUMasbHble KOHLIEHTPALIUU BpeJHbIX
BelljecTB oTHOCUTe/bHO IT/IK. IToa3ona «b» — 30Ha
CpeJHUX KOHL|eHTpaL1ii Bpe/JHbIX BellleCTB
otHocutesibHO IT/1K. 30Ha «B» npesHa3HaueHa
JIOUMIIIaTh BO3/[yX M pacriojiaraeTcsi HerocpeACTBEHHO
nepez rpanutiert C33. MakcuMaabHOe NpOTshKeHre
C33 1o npeobafaroiiieMy HarpaB/IeHHIO BeTpa
COCTaBJIsIeT 8 KM.

B miporiecce paboTkl 3/1eKTpoIM3€epa U3 Hero
yJanseTcs psf, BTOPUUHBIX IIPOAYKTOB B BUJie rasa,
TMbI/IM WK TBEPAbIX 0TX0/0B. Ha KaKyt0 TOHHY
3JIEKTPOJIMTUYECKOIO aTFOMUHMS BbIJe/I1eTCsl OKOJIO
4000 m3 TonbKo aHoHbIX ra3oB (CO u CO2), yacTb
KOTOPBIX OTCaChIBaeTCs yepe3 rasoxofibl B CUCTEMY
ra3004YMCTKH, a YacTb 0MajaeT yepe3 HeryIoTHOCTH
YKPBITHIA B aTMocGepy paboueii 30HbI, yXy/miast
CaHUTApHO-TUTMeHNYeCcKHe YCI0BHUs B KOpITycCe.
Kpowme Toro, paboTaromuii 3/1eKTpon3ep sB/seTCst
HCTOYHHUKOM 00JIBIIIOTO KO/MuecTBa Teruvia. s
y[a/leHys BbIIe/TMBIINXCS Ta30B U Teria TpeOyroTcst
CpaBHUTeJILHO O0sibIIe 00BeMbl IPUTOUHOTO
BO3/lyXa, KOTOpPbIe YaCTUYHO Y[ A/ISI0TCS Uepe3
(oHaph B OKpYy>KatoI1yto aTMocepy, a YaCTUYHO — B
CUCTeMy ra3004MCTKU. bosnblie Bcero
BEHTU/ISILMOHHOTO BO3/lyXa /ISl yAa/JeHUs] BpeJHbIX
ra30B U U3/IMIIKOB TeTuia TpedyeTcs B ciydae
3/IeKTPOJIM3epPOB ¢ OOKOBBIM TOKOIIO/IBOIOM U MeHbI1Ie
BCEro — B CJIy4ae 3/IeKTPOIM3ePOB C 000X KeHHBIMU
aHogamu. KosmmuecTBo ke ra3oBO3/yIIHON CMeCH,
Hanpas/IieMOU B CUCTeMY ra300YMCTKH, COCTaBIIseT
oT 16—19 Tbic. HM3 (/151 s5ekTponu3epos BT) o 240—
280 TteIC. HM3 (aJ1 3nekTponn3epoB bT) Ha TOHHY
TMIPOKM3Be/IEHHOTO a/TFOMUHUSI.

Kak Ob110 cKa3aHO paHee, B mporjecce
3/1eKTPOJIMTUUECKOT0 TTPOM3BO/CTBA a/IFOMUHUS TIPU
CrOpaHMH aHO/|a U KOKCOBaHNHU CBA3YIOLIMX aHOJHON
Macchl B Tporjecce 3y1eKTpousa obpasyercs CO,
C02, SO2, pa3HoobOpa3HbIe CMOJIUCThIE BEIeCTBa, a B
pe3yJibTaTe pa3/oyKeHUs1 KpUOIUT-TIMHO3eMHOT 0
pacriaBa obpasyetcst pTopucThIi Bogopos. Bmecte ¢
3TUMU ra3aMu YHOCUTCS HEKOTOPO€e KOJTMUeCTBO MbLIH
KPHOJ/INUTA, TIMHO3eMa, YIJisl, PTOPUCTBIX COJEeH.
YacoBoe KO/IMYeCTBO ra3oB, 0TCAChIBAEMbBIX OT OJ[HOU
BaHHbI, 1500 m3/yac (npu Temnepatype — 150 °C) c
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copepxanueM MbL 500 Mr/m3.C 1je/Ibl0 OUUCTKU
3TUX ra30B B 3/IeKTPOJIU3HBIX L|eXaX aTFOMUHUEBbIX
3aBOJ0B IPelyCMOTPEeHbI Fa300YUCTHBIE YCTaHOBKU:
3/1eKTPOQU/IBLTPHI U TTeHHbIE araparbl, CyMMapHast
CTereHb OUUCTKUA KOTOPBIX JOCTUraeT nopszaka 96—-98
%. OCHOBHOE KO/IMYeCTBO IMbUIU U CMOJIMCTBIX
y/1aBnvBaeTcs B 3nekrpodunbTpax, HF u S02
TIOTJIOIAaeTCsI CO/IOBBIM PaCTBOPOM B CKpyO0Oepax miu
TIeHHBIX anrapaTax 0 peakL{ysM.

[TeHHble anmapaThbl UCIIO/IB3YHOTCS HAa Fa300UUCTKAX
AJIFOMUHUEBBIX 3aBO/IOB B KaUeCTBe BTOPOM CTYIIeHU U
Trpe/iHa3HaueHbl B OCHOBHOM /IJIs1 OUMCTKHU I'a30B
KOJIOKOJIHOT'O 0TCOCA OT (PTOPHUCTOrO
BoZ0pozia.OTHOBpPEMEHHO B IeHHBIX arraparax
yJ1aB/IMBAEeTCs] CEPHUCTBIN T'a3 U MPOU3BOJUTCS
JI00UYMCTKA ra3oB OT IbL/IY, He yJIOBJIEHHOM B
3/1eKTpoduibTpax. OuncTKa ra3oB B IEHHOM
anrapare OCyILeCTB/ISIETCS 3@ CUET B3aUMO/IeHCTBUS
TIOTOKOB T'a3a U OpPOIIA0Iero pacTBopa Ha NeHHbIX

pelIeTKax.

3 O6e3BpexxuBaHMe B miporiecce ruzipomMeTatypruueckoi nepepaboTku
LIMaHCOo/ieprKallyX XBOCTOB I'PaBUTALJMOHHOTO 00OrallieHust 30/10Ta
TIPOAYKTOB Ha o6pasyroTcs, 0TXO/bl, CofiepyKalliye B )KUAKON dase
30/I0TOM3B/IeKaTe/IbHbIX | TOKCHUYHBIE BellleCcTBa (L{MaHW/bl, THOL|UAHATHI,
dabprkax MeTaJl/Ibl B BU/Jle [IMaHW/JHbIX KOMIUIEKCOB Y MBIIIBSIK),

noziyiexkarie o0e3BpexkrBaHuio. Obe3BpeKUBaHHE
IyJIBIIBI OCYLeCTBIsgeTCs B 2 cTaguu. Ha nepson
CTaiuy MpelyCMOTPeHa OYMCTKa OT L{UaHU0B U
THOLIMAaHATOB C MCII0/Ib30BaHUEM TUTIOX/IOpUTa
KanbLusi. Ha BTOpoit cTafuM oCy11|eCcTBIsSeTCS
00paboTKa XBOCTOB yKeJie3HbIM KyTIOPOCOM C
MOC/IeYIOILMM T0/jl1{e/lauiBaH1eM U3BEeCTKOBBIM
MOJIOKOM /IJIsl OUMCTKHY OT MBILIbsSIKA U
rekcaliaHoeppaTog.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

JIabopaTopHBIX paboT He TIPeyCMOTPEHO

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUHN

Cemectp Ne 6

Ko/1-Bo akajieMmuuecKux

Ne TeMbl NPAaKTHUECKUX (CEMHHAPCKUX) 3aHATHI 4aCoB
1 MeToaMKa pacyeta 3KOHOMHUYECKOTO yiep0Oa 3a 4
BbIOPOCHI BPeJHBIX BEIIeCTB B OKPY KAIOIIYIO Cpefly
2 Pacuet y1iep0 OT 3arpsi3HeHUs1 OKpY Karoiei 4
cpejibl B TIPOM3BO/[CTBE a/IFOMUHUS
PacueT sKoHOMHYeCKOi 9 (HeKTHBHOCTH OT
3 Tipe/ijlaraeMbIX TIPUPO/J00XPaHHBIX MEPOTIPUSTUN B 4

IMPOU3BOACTBE dJIOMUHHA




PacueT sKoHOMHYeCKO# 3()()eKTUBHOCTH OT
4 Tnpe/ijiaraeMbIx MPUPO/00XPAHHBIX MEPOTIPUSTUN 4
Ha 30/I0TOM3BJIEKATe/IbHBIX (abprKax

4.5 CamocTrosTesTbHasA padora

Cemectp Ne 6

Ne Bup CPC Koi-Bo akapeMuueckux
4acoB
1 BbInonHeHre MMCbMEHHBIX TBOPUECKUX padoT 14
(rceM, mokaznoB, coobuienuii, JCCE)

2 Hanucanue pedepara 12

3 IToAroTOBKA K 3a4éTy 8

4 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 16

5 Pelienue crieniasibHbIX 3a7a4 10

B xojie npoBezieHNs 3aHSITUI 110 JUCLUIIIMHE UCTIOJb3YOTCS C/eyollie UHTePaKTUBHbIe
MeTOZbl 00yUeHHs: TPEHUHT

5 IlepeyeHb yueOHO-MeTOANUECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 Metoanueckue yKa3aHUA AJIA 00yYarOIUXCSA 110 0CBOEHHIO JHUCLUILIMHBI
5.1.1 MeToauuecKue yKa3aHHus /sl 00y4arOUXCs 10 MPAKTHYECKHUM 3aHATHIM

1. TIpakTHUeCKKe 3aHSTHS MpeJHa3HaueHbl [/ 3aKPer/IeH|s] HaBbIKOB PeIlleHusT MPAaKTHUeCKUX
TEXHOJIOTUUECKUX 3a/]au TIPH PACCMOTPEHHUH 3KOJIOTHUECKUX MPO06JIeM B MeTa/llTypruu.

3a Bpemsl, OTBe/IeHHOe Ha MO/ITOTOBKY K MPAaKTHUECKUM 3aHSATHSIM, CTY/IeHT J0/DKEeH U3yUnTh
MaTepuaJl 110 TeMe MTPaKTHUECKOT0 3aHATHS U MPeJBapUTeIbHO K HEMY MOJTOTOBUThLCS. [1pu
TIO/ITOTOBKE K MPAaKTHUECKUM 3aHSATHSIM CTyAeHTaM Heo6X01uMo paboTaTh C HCTOUHHUKAMH,
yKa3aHHBIMH B CITUCKE PEKOMEH/[yeMOM JIUTePaTyPbl, UHTEPHET-PECYPCaMH, TIPe3eHTaL[USIMH.
[Tnan 3angTHIA

1. O3HaKOMJIEHHE C TEOPETHUECKMMU aCTIeKTaMH TeMBI, BEBIHECEHHO! Ha 3aHsTHE.

2. Pa360p KOHKPETHBIX MPUMEPOB pellieHus 3a/jau, 00CyKIeH!e, BhISIBIEHHE TI0/I0KUTETbHBIX U
OTpUIIATe/TbHBIX aCIeKTOB 00Cy>XJaeMoii TIpo0JIeMBI; pellieHre 3a/jau 10 BapraHTaM (T10 CTIUCKY
IpyNIbl).

3. ®opMyIMpPOBKa TMPe/JIOXKEHNH U PEKOMEH/Ial |,

[Tpu MOATOTOBKE K MPAKTUUYECKOMY (CEMHUHAPCKOMY) 3aHSTHIO C/Ie/IyeT B IePBYIO Ouepe/ib
PacCMOTpEThb BOTIPOCHI 110 TeMe 3aHsATHs. [Ipy MOATOTOBKE K MPAKTUYECKUM 3aHSITUAM
HeoOX0IMMO TIPOpaboTaTh MUTEPATYPY, YKa3aHHYIO Mpero/iaBaTesieM, B 00beMe U3ydaeMou
TeMbl. CaMOCTOSITE/TbHOE U3YUeHHe Pa3/e/ioB Kypca MPOU3BOAUTCS C MCIOIb30BaHUEM
JIUTePaTyPHBIX NCTOUHHUKOB U UHTEPHET-PECYPCOB.

[Tpumep MpaKTUUeCKOro 3aHATHS Ha TeMy: «MeTouKa pacueTa SKOHOMUYECKOro yiriepba 3a
BbIOPOCHI BpeJJHBIX BEL|ECTB B OKPY’KalOILyI0 CPezy».

3anstve 1. MeroguKa pacyeta 3KOHOMHUYECKOTO yirepOa 3a BEIOPOCHI BPeAHBIX BeIleCTB B
OKpY’Kalolllyto cpefly.

OcHOBOM /1711 5SKOHOMHUYECKOI'0 CpPaBHEHMSI pPa3/IMUHbIX Cpe/l03alliUTHBIX MepOIIPUATUN
SIBJIIFOTCS [IPUBe/IéHHbIE 3aTpaThl:

3=C+En*K,

rje C — TekylMe 3aTparThl;

K — kanuTanbHble 3aTpaThl;



EH — HopMaTUBHBII KO3 GULIMEHT.

[IpuBeéHHBIE 3aTPAThI, YUMTHIBAIOIIE SKOHOMUYeCKUW yiepb ¥ oT 3arpsi3HeHusl,
OTpefiesItoTCS Kak.

3=C+En*K+YV.

3HaueHMe TIPUBEJEHHBIX 3aTPaT U yiriepOoB M03BOJISET MPOBECTH TEXHUKO-3KOHOMHUECKOe
CpaBHeHHe Pa3/IMYHbIX BApUAHTOB CPe/i03all{UTHbIX MepONpUATHI. ['010BO SKOHOMUUECKUN
3¢ dekT Or Kak pa3HOCTH NPUBEIEHHBIX 3aTpaT 0a30BOI 1 Mpe/|TaraeMoro BApuaHTOB
TEXHUYECKOTO pelleHuUs.

Or =306 - 31,

rje 36 — npuBe/iéHHbBIE 3aTpaThl 0@30BOr0 BapUaHTa;

311 — npuBeiéHHbIE 3aTPaThl [pe/ijlaraeMoro BapyaHTa.

[Ipu paBeHCTBe 3aTpart 1o 6a30BOMY U IMpe/ijlaraeMoMy BapUaHTY

or=Yo-ym,

rjge Y6, Y — yuiep6 ro 6a3oBoMy U mpejjilaraeMoMy BapuaHTy. PacCMOTpUM MeTO/IUKY pacueTa
orpefiesieHUs1 5KOHOMUYeCKOro yirepba.

OrnpepeneHrie 5)KOHOMUYECKOT0 yiriepba OT 3arpsis3HeHUsi OKPY>Karoll[eil Cpe/ibl.

Cymma yijep6a Y oT 3arpsi3HeHUsi OKPY’KaroIL[ei CpeZibl OTIpe/iesisieTcs:

Y = ¥Yarm + YBogbI + YTIOUBBI,

rge Yat™, YBo/bl, YTIOUBBI — yiiep0 OT 3arpsisHeHusi aTMoCdepsbl, BOJbI U TIOUBHI.
CornacHo MeTozuKe oripe/iesieHus TIpeJi0TBPALLieHHOT0 9K0JIOTHYeCcKoro yiepba
yTBepxxzaeHHoU [Ipencenarenem ['ocymapctBeHHOro KomuTeTa Poccuiickor ®epepanyu 1o
oxpaHe OKpyKatoirieit cpesibl oT 30 Hoss6pst 1999 r., yKpyIHEHHAs OlleHKa SKOHOMHUECKOT 0
yiiepba oT 3arpsi3HeHust aTMOC(hephl ¥ BOJIbI OTIPeiesisieTCs:

Y= Kn*Kp*M,

re K — koHCTaHTa BK/TFOUaroIasi B cebst HOpMaTHB TUIATHI 3@ BEIOPOCKI O/JHOM TOHHBI
3arpsi3HAIOLIETO BelljecTBa pyo/T;

KM — Ko3(ppULIMeHT yunThIBaroLasi 3K0JI0TMYeCKy0 CUTYyalllI0 palioHa;

M — npuBe/iéHHasi Macca ra3oBoro BeIOpoca U3 UCTOUHUKA, YCILT/TO.

3HaueHMe TIpUBeJEHHON MacChl M T0/10BOT0 BhIOpOCa 3arpsi3HeHusi B aTMOC(hepy U3 UCTOUHHKA
orpe/ie/isieTcs:

M =Smy/I1[IKi,

rje: Smi — Macca rozioBoro Beibpoca npumecH i-ro Buja B atmocdepy, T/Tof;

I1JKi — npeziesibHO AOMyCTUMAast KOHLIEHTpaLs i-ro 3arpsA3HAOLLero UHrpereHTa.

Takum obpa3om, pacueT yiriepba oT 3arpsis3HeHUs1 OKPY>Karoli[eit cpe/ibl 6a3upyeTcsi Ha
oTipeZie/IeHU MacChl BEIOPOCOB 3arpsizHstomero BerecTtsa u [11K.

[Tpumep NpakTHUeCKOro 3aHATHs Ha TeMy: «Pacuet yiriepba OT 3arpsi3HeHUs1 OKpYy Karorei
CpeZbl B [IPOU3BO/CTBE /JIFOMUHUS».

3ansTure 2. PaccunrtaTh yiep0b oT 3arpsi3HeHUs OKPY’Karollei CpeZibl B TIPOU3BO/ICTBE
aJTFOMUHUSI.

PaccmoTrpuM npyuHLMIIUManbHY0 CXeMy NpoU3BOACTBa antoMuHusd. [1pu npoussozctse 100 1/yac
anoMuHus obpasyercst 0,9677 T. nuokcuga cepsl, 1,209 1. razoob6pa3Horo GproprcToro
Bogopoza u 0,61 T.TBepzAbIX GpropuaoB. Pacuet yiepba Y omnpezensercs 1o Gpopmyre:

Y= Kn*Kp*M,

Smi=MSO2 + MHF + MNaF = 0,9677*24*365+1,209*24*365+0,61*24*365

Bribupaem IT/JKi v mozacraBnsisi B hopMyty rosiyyaem

M =Smi/IT[IKi = 8470,92/0,05+10590/0,02+5343,6/0,05 = 805790,4 1/rop
PaccunTbiBaeTcss HOpMaTUB IU1ATHI :

Kan=IT*I11K=2

Kp a1t BoctouHo-Cuburipckoro paiioHa paseH 1,4. Takum o6pa3oMm yiijep6 coCcTaBUT:

Y= Kn*Kp*M =2*1,4*805790,4 = 2 256 213 pyb/roz B rjeHax 2024 .

9



515t pacueTa Ha TEKYILMI rofi HEOOXOAMMO YMHOXHTE Ha KO3 GHULeHT UHMISALNY 3a 3TU
roasl. Hopmatus miatel K cssad ¢ II/IK ypaBHeHueM

HIT=2/111K,

rze 2 — Kn kospuieHT HopMaTyBa I1athl B LieHax 2024 r.

[Tpumep mpakTUUeCKOro 3aHATUS Ha TeMy: «PacueT sSKoHOMHUeCKOM 3((eKTHBHOCTHU OT
Trpe/ijlaraeMbIX NMPUPOJO00XPAHHBIX MEPOIPUATHN B MPOM3BO/CTBE aTFOMUHUS U Ha
30/I0TOM3B/IeKaTeTbHbIX (habprKax».

3ansTtue 3. Pacuet yijepba OT 3arpsi3HeHHst OKpYKalolLield cpe/ibl TIPY U3BJIeUeHNUH 30710Ta.
PacueT npoBOAUTCSI aHAJIOTUYHBIM CITIOCOOOM KakK U [ijist TPOM3BO/ICTBA aTFOMUHUSI.
PaccmarpuBaeTcst TEXHOIOTHST TIPOU3BO/ICTBA 30/I10Ta Ha 30/I0TOU3B/IEKATeIbHOU (habpuKe.
OnpefiensroTcst Macca 3arps3HSIOLIMX BeleCTB U I/1aTe)Ky 3a 3arps3HeHUe OKpYrKarolei
cpezpl.

ITpumep: CozeprkaHue [MaHKA B XBOCTAX 30/I0TOM3B/IeKaTebHOU (habpuku 193 mr/n. Ha 1
TOHHBI pyZbl 06pa3yercst 1 M3 nysbnbl ipu T/2K=1/1. Takum o6pa3om Ha TOHHY PY/bI
BbiOpackiBaetcs 193 r. manua. [pu romoBoit mpousBoautensHocty 100 000 T /roa, Macca
1uaHua cocraBut 19,3 1/rog. Hopmatus mnate 3a 1 T. ipanuga coctasisieT 5510 py6. Takum
o0pa3owm, raTexu 3a 3arpsis3HeHue OKPY»Karollel cpe/ibl LuaHuJaMU 30/10TOM3B/IeKaTe/TbHOMN
¢abpuriku npousBoguTensHoCcTEI0 100000 T/ToA coctaBsaT 19,3*5510 = 106343 py0. B rog rpu
yCJIOBUH, UTO OHH He 00e3BpeXKHUBaIOTCS.

PekomMeHiyeMblii rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

O6yuatormiicst 3Hakomutcsi ¢ PIT]I, B KOTOpO# yKa3aH repeueHb MPaKTHUeCKUX 3aHSATHA U
peKoMeH/lyeMasi OCHOBHasl U JJOTIO/IHUATe bHAs IMTepaTypa, UHTePHEeT-PeCypPChl.

Kputepun olieHKY KayeCTBa BbINIOJHEHHUSI 3a/JaHKs1 Ha NTPAKTUYECKOM 3aHSATUN

AxTrBHasi paboTa obyuarorierocsi Ha MpakTUYECKOM 3aHSITUHU (aHAIU3 M0JTyueHHbIX B
pe3y/bTaTe pacueToB pe3y/bTaTOB, NPe/JIoyKeHHe MyTell U3MeHeHHs! UCXOAHBIX JaHHbIX [1s
JOCTIKeHus! IPaBUIbHOCTH pacyeTa, 6asnaHca U T.1L.).

5.1.2 MeToguuecKue yKa3aHUsl /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

1. IToAroToBKa K MpakTUUECKUM 3aHATUAM

Lens

@®opMHpOBaHKe B X0/l 3aHSATHI KOMIIEeTeHL1, Pa3BUTHe HaBbIKOB MeTa/l/TypriyecKix pacueToB
Ha TeMy peLleHUs 5KOJI0TMYeCKUX BOMPOCOB.

3aganue Ha CPC

V3yunTh OCHOBHYIO Y IONOJIHUTE/IbHYIO JINTEPATypy MO TeMe MpeZCTOsLero NpakTuyeckoro
3aHATHSL.

PekoMeHzia111 K BBITIOJIHEHUIO 3a/jaHUS

ITpy noAroToBKe K MPakTUYeCKOMY (CeMHUHApCKOMY) 3aHSATHIO C/Ie[lyeT B IIePBYIO ouepe/ib
paccMOTpeTh BOMPOCHI IO TeMe 3aHATHSA. [1py moAroToBKe K NpakTUYeCKUM 3aHSITUSIM
HeoOX0IMMO TIpOpaboTaTh MUTEPATyPy, YKa3aHHYIO Tperno/aBaresieM, B 00beMe U3ydaeMou
Tembl. CaMOCTOsITe/IbHOE U3yUeHure pa3/ie/ioB Kypca MPOU3BOAUTCS C UCTIOIb30BaHUEM
JIMTepaTypPHBIX UCTOUHUKOB ¥ UHTEPHET-PeCypCOB.

PekomeHiyeMbIii TpadUK BBITIOJHEHHs OTZAeIbHbIX 3TarnoB CPC

O6yuatorumiicst 3Hakomutcsi ¢ PIT/I, B KOTOpO# yKa3aH repeueHb MPaKTUUECKUX 3aHSATHHA U
peKoMeH/lyemMasi OCHOBHas U JJOTIO/IHATe IbHas JIMTepaTypa.

Kputepun o11leHKM KauecTBa BbIMOJIHEHHS pabOThI

AxTrBHas paboTa obyuatoriierocsi Ha MpakTUYECKOM 3aHSITUHU (aHaIU3 MoJ/TyueHHbIX B
pe3y/bTaTe pacueToB pe3y/bTaTOB, Npe/JIoyKeHNe MyTel U3MeHeHUs] UCXOAHBIX JaHHbIX [J1s
JOCTVKeHUsI MPaBUILHOCTH pacyeTa, OajaHca v T.11.).
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2. BhInosiHeHWe TTMChMEHHBIX TBOPUYECKUX paboT (rmuceM, foK1anoB, coobijernii, JCCE)

B nannom Buze CPC no gucuuriviHe "9KOJI0TUsl MeTa/lJlypruueckoro rnpom3BozCcTBa"
TIpe/Tio/iaraeTcsi IPOBECTH aHa/IM3 HayuHbBIX IMyO/MKarui (cTaTel, aBTopedepaToB
JiccepTaLyi, MaTeHToB U T.I1.) TT0 TeMe " DKOJIOTMYeCKHe acreKThl MPOM3BO/CTBA aTFOMUHUSA" .
OO6yuaroIuiics o/DKeH BbICKa3aTh CBOe MHEHHe 00 9KO0JIOrMueCcKoi rpobsiemMe, yKa3aHHOU B
M3y4yaeMbIX HayUHbIX TPYZaX, OTBETUTh MMCbMEHHO Ha BOIIPOCHI.

[Tpumep 3agaHus Moc/ie 03HAKOMJIeHUsI C AUccepTaiiueii (aBTopedepaTom AnWcCcepTaLyun):

- chopMyIMpOBaTh CBOMMHU CJIOBaMH TIpo0sieMy, HaZi KOTOPO# paboTas aBTop;

- BbICKa3aTh MHEHHeE O pe3y/ibTaTaX pellleHust JaHHOU YKOJIOTHUeCKOU TTpo0/ieMBbl.

3. [Toagroroska K 3auety

Hens

[TpoBepka chopMUPOBAaHHOCTH KOMITeTEHLIUM B MIepUO/, U3yUYeHHs! IUCLUIIUHBI.
3aganue Ha CPC.

OO6yuaroLuiicst mosiyyaeT /i1t TOATOTOBKH TlepeueHb BOTIPOCOB K 3aUeTy 110 TeMaTHKe
JUCLIMIIMHBI C yUeTOM MPOBepKU C(hOPMUPOBAHHOCTH KOMITETEeHLMH.

TpeboBanus K hopme U CO/IePKAHUIO OTUETHBIX MaTepPHaIoB

3aueT NMPOBOJUTCS B BUle YCTHOTO coOece/j0BaHMsI TI0 BOTIPOCaM, BbIHECEHHBIM Ha 3ayer.
PekoMeHiyeMbIil rpadUK BbITOHEeHUs OTAebHbIX 3TarnoB CPC

[ToAroToBKa K 3aueTy OCYILeCTBI/SETCS HA 3aUeTHOM Hejere.

Kpurepun o1ileHKM KauecTBa BHITIOJIHEHHST pabOThI

3aueT 10 AUCLIUIUIMHE - TI0JIHbIE OTBEThI Ha BOIIPOCHI.

4. Hanucanue pedepara

Lenb

[TprobpecTy OMBIT CAMOCTOSITE/TEHON TBOPUECKOMU JiesiTelTbHOCTH, MPOJIeMOHCTPUPOBATh
CITOCOOHOCTH K MCII0/Ib30BAHMIO TBOPUYECKOTO TIOTEHL[Ma/Ia, TIOBBICUTH O0L[eKY/IbTypPHBIH
YPOBEeHb.

3aganue Ha CPC

B Hauane cemecTpa o0yuaroiiuiicsi BbIOMpaeT 0/IHy W3 TIPe/JIOKeHHbBIX TeM JI/Is HallMCaHuUs
pedepara. Jannsiii Bug CPC nipejnonaraeT MHAVBHYalIbHOE BbIMOJHEHHE TMCbMEHHOU
paboTrl (pedepata) 10 TIpe/I0KEHHOW TeMaTHKe C UCITO/Ib30BaHUEM PEeKOMeHTyeMbIX
JIUTepaTypbl ¥ UH(POPMaLMOHHBIX PECYPCOB.

TpeboBaHusi K popme U CO/lep’KaHUIO OTUETHBIX MaTepuasioB. [Tocie caMmocTosITe TbHOTO
M3y4eHHs IMTePaTyphl Ha MOC/iefHel HeJiesie ceMecTpa 00y4JaroIriics JoDkeH TpeioCTaBUTh
Trpero/aBaTe/it0 OTUeTHBIA JOKYMeHT 1o gaHHoMy Buly CPC B Buzie pedepara.
PekomeH/ja1iy TI0 BBITTOJTHEHHIO 3ajaHust. OOydJaroluiics TIpy BhINO/HeHNU AaHHoro Buzia CPC
MO>KeT T0JIb30BaThCsl KaK peKOMeH/lyeMbIMU JIUTepaTypor U UH(POPMaLMOHHBIMU

pecypcamH, Tak 1 Mo/i0MpaTh U UCII0/Ib30BaTh HOBbIE MH(OPMALIOHHbIE UCTOUHUKHU T10
TeMaTHKe pedepara.

PekomeHiyeMblIli TpadMK BbINOTHEHUs1 OTAe/bHbIX 3TarnoB CPC. B Hauane cemecTpa BbljaeTcst
3a/laHue Ha HamuvcaHue pedepara.

Kontposs 3a BeimonHenuem CPC: pecepar.

[TpumepHas TemaTuka pe¢eparos:

. [IpyurHBI U3MeHeHus1 r100anbHOTO KIMMara.

. OKpyKarolas cpejja 4 30pOBbe UesioBeKa.

. OLleHKa BO3/1eMCTBUS NIPeANPUATHN Ha OKPY KalOLYIO Cpefly.

. KoHnjenus ycToiuMBOro pa3BuTusl.

. DKOJIOTMYeCKuM Kpusuc B Poccum.

. KnuoTckuii mpoTOKoJ1 0 COKpallleHuH BIOPOCOB MapHUKOBBIX Ta30B.

. DKOJIOTUYeCKUM KOHTPOJIb M 3KOJIOTMYeCcKas SKCIepTh3a.

NOOUTRA WN =
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8. I1pyunHEI 3arpsi3HeHUs1 aTMOC(epBhl.

9. I1puuuHbI 3arpsisHeHUs1 THAPOC(epBbI.

10. OTX0/1pI IPOU3BO/ICTBA U TIOTPeOJIEHUS, TPUUMHBI UX 00pa30BaHMS U ITyTU YMEHBIIIEHUSI.
11. AnbTepHaTUBHbIE UICTOYHUKU SHEPTUM.

12. Dxonornyeckas rpobseMa HaposioHaceieHus1 (gemMorpaduueckas mpobiema).

13. OKosioruyeckue Kpusrchbl B UCTOPHUU LIUBUJIA3ALMH.

14. Okosoruyeckoe co3HaHue.

15. T'nobanbHbBIe 9KOMOrhnyeckue pobieMbl COBDeMEeHHOCTH.

16. DKOJI0rMYeCKUU ayuT.

17. OKosoruueckoe cTpaxoBaHue.

18. Pa3paboTka TeXHUUYECKMX MEPONPUSITHI B TPOM3BOZCTBE META/IOB HArpaB/IeHHBIX Ha
COKpallleH’e YPOBHSI 3arpsSI3HEHUS OKpPY Karollel cpeJbl.

5. PellieHue crieLiaibHbIX 3a7au

Lenb

ITpoBepuTh yCBOEHHE MeTO[MKH pacuyeToB (6asaHCOB, 5KOHOMHUECKOTO yiiepba U T.I.) Kak
CIOCOOHOCTH BBIMOJHATH HEOOX0AMMBIE pacyeThl B MeTa/UTyPrudeCcKrX MpoLieccax.

3aganue Ha CPC

OO6yuaromuiics TIoc/Ie IPaKTUYeCKUX 3aHSITHUHN 110 TEMaTHKe 3a/lad CaMOCTOSTETbHO pelllaeT CBOU
BapMaHT 3a/lauM U CaeT MperojaBaTesito Ha TIPOBEpPKY.

TpeboBanusi K hopme U CO/IePKAHUIO OTUETHBIX MaTepPUaIoB

3ajiaua periaeTcs Mo OT/IeIbHOCTH, 0(OPMIISIeTCST KaK OOBIYHBIN TeKCTOBBIM JIOKYMEHT B
PYKOMNMCHOW MM KOMITbIOTEPHOM (popMe.

PekomMeHiyeMbli rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

CaMocCTOosTeIbHO BBITNOHEHHBIE 3a/1auu (110 OTZe/IbHBIM TeMaM) CZIatoTCs NperoziaBaTesIto Ha
TIPOBEPKY 1ocsie pa3bopa ee TeMbl Ha IPAKTUUYECKOM 3aHSTHH WM CAaMOCTOSITe/TbHOM
npopaboTKH.

Kputepuu o1ieHKH KauecTBa BbITIOJTHEHUsI PA0OTHI

[IpaBunbHOe peleHve 3a7a4u

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /IS IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 6 | Perienue 3agau
OmnucaHue npoueaypsbl.

ITo maHHOM TemMaTHKe 00yUaroIMMCS BbIZIAeTCs 111a0JIOH 3alaud U UHAWBUYaIbHOE 3a/JaHKe
(cornacHoO BapuaHTY IO CIMCKY B TPYIIIe) /JIsi CAMOCTOSITEJIbHOTO pellleHus.

B koHIje cemecTpa o0Oyuaroluiics c/jaeT MperojaBaTeio BLIMOJHEHHOe 3a/laHue. J]omycKaeTcs
c/laua 3aZlaHus Tperno/aBaTesiio B 37IEKTPOHHOM BU/IE.

Kpurepumu onjeHuBanus.
IIpaBUIBHOCTE pellieHus 3a/lauu.
6.1.2 cemectp 6 | Pepepar
Omnucanue npoueypsl.

[laHHBIN BUJ, CaMOCTOSITeNIbHOW paboThI MpeArioiaraeT MHAMBH/yalbHOe CaMOCTOSITe/TbHOE
BBITIOJTHEHHE MTUCbMEeHHOU paboTsl (pedepaTa) 1o rpesioyKeHHOW TeMaTHUKe C UCTI0/Ib30BaHHeM
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TiepeyHsi peKOMeH/IyeMbIX JINTepaTypbl 1 MHPOPMAIIMOHHBIX pecypcoB obbemMom He 6ostee 10
cTp. 1 opopmieHHsIit B cootBeTcTBUM ¢ CTO.005-2020. B Hauase ceMecTpa 00yJaroLuiics
BBIOMpaeT OZIHY W3 TIpe/I/IOXKeHHBIX TeM /I/IsI HalMcaHus pedepara (COT/IacHO MOPSIIKOBOMY
HOMepY B CITMCKe TpyTirbl). [Tocsie caMoCTOSITeNTbHOTO U3yUYeHHsl PeKOMeH [yeMOU TUTepaTyphbl
Ha I1oc/ie/IHel HeJiesle ceMecTpa CTYZeHT [10/DKeH IIPeJj0CTaBUTh NIpero/jaBaTesTt0 OTYeTHbIN
JIOKYMEHT TI0 JaHHOMY BH/Iy CaMOCTOSITe/IbHOM paboThl B BU/ie pedepaTa (TeKCT pedpepaTa
JI0/DKeH ObITh BBITOTHEH ¢ momotnbio 1K, Ha mictax Gesoii 6ymaru ¢opmara A4).

Bonpoch! jiy1s1 KOHTpOJIs: cobeceioBaHUe TI0 TeMaTHKe pedepara.

Kpurepumu oneHuBanus.

[TosiHOTa pacKpbITHsL TEMBI, TIpejjlaraeMo [/l HanvcaHusi pedepaTa; repeueHb UCTO0Ib3yeMbIX
VICTOYHMKOB U YPOBeHb KOMIWISTUBHOCTH I10 TeMaTHKe; KaueCTBO O(OPMJIeHHUSL.

6.1.3 cemectp 6 | TBopueckoe 3afanue
Omnucanue nponeaypel.

OO6yuaroruiicst IpOBOAUT 0030p HAayUYHBIX CTAaTeH, MaTeHTOB U/WUH
JiiccepTaluii/aBTopedepaToB AUCCepTaLMi 110 TeMaTUKe « DKOJIOTUUeCKHe acTieKThbl
NIPOM3BO/CTBA A/IFOMUHUS».

Kpurepum orjeHuBaHusl.
[TonHOTa pacKphITUSI TEMBI.
6.2 O1jeHOYHBbIEe Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUSA
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
Kputepum onjeHuBaHus OLleHUBaHHUS
KOMIIeTeHI[UU .
NMPOMEeXYTOYHOH
aTTecTalMu
OK-1.1 HdeMoHCTpUpyeT CrocoOHOCTh | YCTHOe
MPUMEHSITh WH)XeHepHbIe MeTO/IbI | cobeceloBaHre TI0
3alMTBl  OKpY)Karolljed  cpeibl  OT | BONPOCaM K 3a4eTy
TeXHOT'€HHBIX BO3/eliCTBUI
MeTa/uTy pruueckoro MPOU3BO/CTBA

WCTIONb3ysl TPUHLUIIBI  PAl[MOHATBHOTO
WCIT0/Ib30BaHUsl TPUPOJHBIX PEeCypCoB U
3allMThI OKPYKatolllel cpefibl

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 6, Tumnosbie oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUIIITMHE

6.2.2.1.1 Onucanue npoueaypobl

3aueT 1O AUCIUTUIMHE TTPOBO/IUTCS B BUJIe YCTHOTO cobeceloBaHMsI TT0 BOMPOCAM K 3aUeTy
13



IIpyimep 3aaHU:

[Iepeyenb BONPOCOB K 3ayeTy:

1. TokcruyHOe BO3/jeMCTBYe Ha YesloBeKa NOHOB LJBETHBIX MeTal/IoB.

2. Bo3gericTBue LIBeTHBIX MeTa/lJIOB Ha KUBOTHBIN U PACTUTE/IbHBIA MUD.

3. [TpyHLIAIT HOpMa/IbHOI'O ¥ HEHOPMAJILHOT'O pacIipeie/ieHNs TsUKesblX MeTaslIoB B
pacTeHUsIX U )KUBOTHBIX.

4. TpeTruHast MUrpaLys LIBeTHbIX MeTa/IJIOB B pe3yJibTaTe JKU3HelesATe/IbHOCTU Ye/I0BeKa.
5. XapakTeprCTHKa TOKCUUHOTO [1eHCTBUS LIBETHBIX MeTa/lIOB.

6. Co3zanue 3aMKHYTBIX LIUK/IOB Ha ITPOMBILLJIEHHBIX [IPeATIPUATUSAX.

7. HopmupoBanue npumeceii aTMocQepsbl.

8. HopmupoBaHue kauecTBa BOJpl B BOZ0eMax.

9. 3akoHo/aTesbHast 6a3a B 00/1aCT OXpaHbl OKPY’KaroIei Cpefibl MeTa/lTypruueCKuMu

NpeIpUSITUSIMU.

10.  IlyTtu cHWKeHUs BpeJHBIX BEIODOCOB B MTPOM3BOACTBE IMEPBUYHOTO a/TFOMHUHHUSI.

11. Okosiornyeckre pobieMbl BTOPUYHOM 1epepaboTKK 0TX0/J0B L{BETHBIX METAJIIOB.
12. MeTop! OUMCTKH BEIOPOCOB TIPY BTOPUYHOM TiepepabOoTKe aJFOMUHHEBLIX OTXO/IOB.
13. Cyxasi OUMCTKa ra30BbIX BHIOPOCOB OT TBEP/bIX UYaCTUL] (LIUKJ/IOHBI, 3/1eKTPOGUIbTDHI,
GuIbTPHI).

14.  Mokpsle 1nblieyoBUTeNd (CKpy0606epa, TeHHbIe MbLIeY/I0BUTEH, TYMAHOY/IOBUTE/IN).
15.  Ha3HaueHue 11eXOB IIPOM3BO/CTBa (PTOPUCTHIX COJIel Ha alFOMHUHUEBBIX 3aBOJAX.

16.  IlonyyeHue BTOPUUYHOIO KPUOJIUTA U3 OTXOJ0B aTFOMUHUEBOTO NIPOM3BO/ICTBA.

17. KoHCTpyK1Msi yCTPOMCTBO U MPUHLIUI [IeHACTBUS 3/1IeKTPO(UTLTPOB.

18. Ha3HaueHue yCTpONCTBO 1 paboTa MeHHBIX arrapaToB.

19. [TonyueHue pereHepupOBaHHOI'O KPUOJIUTA.

20. OcBeT/ieHHe PAaCTBOPOB I'a300UMCTKH, CryllleHue, (PuibTpalys U CylllKa KpUOJIUTaA.
21. doTalys yroyibHOM MeHbl U NoJiyyeHre GIoTalOHHOTO KPUOJIUTA.

22.  DU3MKO-XWUMHUUYeCKHe MeTO/bl OUMCTKU CTOYHBIX BOJ, METa/VypPruyeCcKux MpeArpusTUm.
23. O6e3BpeXKBaHUe 1aHCOZEPIKaIINX OTXO/I0B METa//TyPruyeCKUX IMPOr3BO/ICTB.

24.  VIwKeHepHble METO/bI 3alUThl OKPY>Katolllel Cpe/ibl OT TEXHOTeHHbBIX BO3/elCTBUN
MeTa/UTypruueckoro rpou3BO/CTBa.

25. Pecypcocbeperarolifiie TeXHOJIOTHH B METa/LTyPryu.

26.  Pacuer ymjep6a ot 3arpsi3HeHUs] aTMOC]epBbI.

27. Pacuer yiep6a oT 3arpsi3HeHHsI BOJI0EMOB.

28. Pacuet ymiep6a oT 3arpsi3HeHHst OKPY>Karoltiei Cpe/ibl TBEPABIMH OTXO0/JaMH.

29. OmnpepeneHre 5Konoruueckoi 3¢GeKTUBHOCTH OT TPOBeZIeHUM Cpe/103all[UTHBIX
MepONpPUATUUA Ha MeTa/TypPrudeCKux NpeIripusiTUsIX.

6.2.2.1.2 Kpurepuu orjeHUBaHHs

3auTeHo He 3auteHo

JleMOHCTpHUpYeT CIIOCOOHOCTh PUMEHSITh He memMoHCTpUpyeT criocOGHOCTb MPUMEHSITh
VH)XKeHepHble MeTO/IbI 3aLL{MThl OKPY)Kalollel | WH)KeHepHbIe MeTObl 3allUThl OKpY>Karollel

Cpefibl OT TeXHOTE€HHBIX BO3JeNCTBUN Cpeibl OT TeXHOT€HHBIX BO3JeNCTBUN
MeTaJlTypruueckoro nNpo1u3BO/CTBa MeTaJlJTypruueckoro mpo1M3BO/CTBa
WCI0/Ib3Y$1 TPUHLUIIBI Pal[iOHAIbHOTO WCII0/Tb3Y$1 TIPUHLUITBI pal{OHAIbHOTO
WCI10/1b30BaHKs IPUPOJIHBIX PECYPCOB U WICTI0JIb30BaHus IPUPO/IHBIX PeCyPCOB U
3alLMThI OKPY)Karoller cpefibl 3alMThI OKPY>Karoler cpefibl

7 OcHoBHas y4yeOHas MTepaTrypa
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