MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b51.0.17 TexnocdepHas 6€30MaCHOCTh METALTYPIUYECKOTO
IPOU3BOJICTBA
HanmMmeHoBaHue ancumnimnHbl (MO,D,yJ'IFl) B COOTBETCTBUU C y'~I66HbIM nfaaHom

HanpaBnenue noaroToBku / CrenuaiTbHOCTh
22.03.02 Metamutyprus

HanpasnenHocts (mpoduiib)
22.03.02 Mertamutyprus

@ODMa O6VI‘IGHH$I O4YHas
['on Habopa 2022
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJl. TeXH. HayK, oleHTt, CtpekanoBa T.A.

AOJMXHOCTb, HULUWManbl, cbammn na



1 ean u 3apa4um usyde

HUA JUCHHUIIJIMHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HakoMmiIEHME C  COB
BIMSHUM HA  OKPYXKAIOILYIO
OKPYJKAIOLIEW  Ccpeapl  OT
IIPOU3BO/ICTBA.

PEMEHHBIMU  TIPEJICTABICHUAMH O TEXHOIC€HHOM
Cpely Y MHXCHEPHBIMM METOJAMH  3allUThI
TEXHOTEHHBIX  BO3JICUCTBHI  METALIYPrHYECKOTO

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

U3YYUTh TPOOIEMBI,

CBA3aHHBIE C OXPAaHOM OKpPYXKAIOLIEH Cpeasl OT
TEXHOTEHHBIX BO3JEHCTBUN METALIYPIUYECKOr0 MPOU3BOJCTBA U HAYYUTHCS HX

AQHAIU3UPOBATh;
-  HaXOAWTh  HEOOXOAMMBbIE  pEUIeHHS JJs  yCTPaHEHHs  BPEAHOIO
DKOJIOTUYECKOTO  BO3JCHCTBHUS ~ METALIyPrUYeCKOro  IMPOM3BOJACTBA M YMETh

o1leHUBaTh 3P(HEKTUBHOCTD MPUPOAOOXPAHHBIX MEPOTPUATUH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
OCBOCHMS

(MoyJi10), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrpaMMbl

¢ IUIAHUPYEeMBbIMH  pe3yJbTaTaMH

Koa v HaumeHoBaHWe nHaukaTopa
JOCTKEHUS KOMMNEeTeHLUn

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHWs No AUCUMNINuHE

OIIK-2: Cnioco0eH y4acTBOBATH B NPOEKTHUPOBAHUHU TEXHUYECKUX 00bEKTOB, CUCTEM

H TEXHOJOITNYECCKHUX MPOLECCOB €
COMAJIbHBIX Orpa}mqe}mﬁ

Y4€TOM 3KOHOMHYECKHUX, IKOJOI'HYCCKUX U

OIIK-2.5: PaccmarpuBaer,
AHAJIIM3UPYCT U ACJIaCT BBIBOABI
M0 TEXHUYECKUM TIpodIemMaM,
BO3HHUKAKOIIUM B
npodecCuOHATHLHON
ACATCIIBHOCTH C YUCTOM
9KOJIOTHUYECKOM 6e30macHOCTH

XapaKTEPUCTUKY 3arpsI3HCHUN OKPYKarOIIEH Cpebl;
9KOJIOTUYECKUE KPUTEPUU U HOPMBbI
OPHEHTUPOBATHCS B IKOJIOTUYECKUX ITpodiemMax U
CUTYaLMsIX

HAaBBIKAMH AHAJTUTUYECKON OLIEHKH HETraTMBHOI'O
BO3JICUCTBY IIPOMBIIUICHHBIX IIPEAIIPUATUN Ha
OKPYKArOIyI0 Cpeny

OIIK-6: CniocoGeH npuHUMATH 000CHOBAHHbIE TEXHMYECKHeE PellleHHus B
NpohecCHOHATIBLHOI 1esiITeJIbHOCTH, BIOUPATH 3¢ (peKTHBHBIC H Oe30aCHbIE
TeXHHYeCKHe CPeICTBA U TeXHOJIOTUH

OIIK-6.3: Beibupaer

s dexTrBHBIC U OE30TIaCHbBIE
TEXHUYECKHUE CPEJICTBA U
TEXHOJIOTUHU I IPUHSITUS
000CHOBaHHBIX TEXHUYECKHUX
penieHuit

OCHOBHBIEC METObI U 000PYIOBAHHE JIJISI OUUCTKHU
OKpY>Karolel Cpeibl OT 3arpsi3HEHU N

BBIOMPATh COOTBETCTBYIO-IIIME HHKEHEPHBIC METOIbI
3alIUTHI OKPYIKAIOIIEH CpeIbl

HaBBIKaMH BBITIOJHEHUSI PACYETOB OCHOBHBIX allllapaToB
OUYUCTKHU

1.4 Oco0eHHOCTH peaM3alMu U CIUTLTHHBI

S3BIK peanuzanuu IUCIU

IIMHBL: Pycckuid.

Jucuuruinaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. OcHOBBI POMBILLJICHHOH 3K0JOTHH

1. CoBpeMeHHOE TOHUMAaHHUE 3KOJIOTUH KaK HAYKU.
OCHOBHBIE TEPMHUHBI, TOHSITHS, ONPECICHHUS.
Oxonoruueckue (pakropsl. [Ipupoansie pecypehl U ux 4
knaccudukarus. MOHUTOPUHT OKPYKAIOIICH Cpebl.
DKoJIOTHYecKas CTaHAApTU3ALMSL, TACTIOPTHU3ALNS U
AKCIEPTHU3A.
2. 1. OnpeneneHre COOTBETCTBHUS KauecTBa arMOC(HEepHOTO
BO3/yXa CAaHUTapHBIM HOpPMaM U TPEOOBAHHUSIM. )
2. OnpeneneHue MpeaeabHo JOMyCTUMBIX BHIOPOCOB
3arpsA3HSAIOIINX BEUIECTB.
3. OCHOBBI IPOMBIIIIEHHON YKOJIOTHHI 8

2. Bo3eiicTBHE METALTYPIrU4eCKUX NPeANPUATHI HA OKPYKAIOIIYIO Cpeay




1. 3arpsizHeHue okpyaroieit cpenbl. OCHOBHBIE
3arps3HUTENH U UX UCTOUYHUKHU. HopMaruBel kauecTBa
OKpYXKarouen cpeibl. IKOJIOTHYECKHUE TTOCIEACTBUSA
3arps3HEHUs! aTMOC(EPHI.

2. 3. OnpeneneHye CaHUTAPHO-3aLIUTHON 30HbI
HpEATIPUSATHS.
4. O1eHKa 3K0JI0OTHYECKON OMaCHOCTHU MPEAIpUATHS

3. BozaeiicTBre METAUTYpru4ecKiX MpeanpusITHiA Ha
OKPY’KaOIYI0 Cpey

10

3. OxpaHa BO3YIIHOI0 facceiina

1. CtpykTypa armocgepbl. CriocoObI M CpeCTBA CHUKEHUS
3aMbIJIEHHOCTH aTMOC(EPHOTO BO3TyXa.

2. MeToabl OYUCTKH OT Ta3000pa3HbBIX 3arpsi3HUTEICH 1
PEKOMEHAALMH 110 BBIOOPY ra300YMCTHBIX ANIIaparoB.

3. 1. Omnpenenenue noTeHIMaa 3arpsI3HEHIST aTMOC(EPHI.
2. PacueT BBIOpOCOB 0OBEKTOB TEXHOC(hEPHI B
arMoc(epHbIil BO3IyX.

3. Pacyer mnarsl 3a 3arps3HEHHE aTMOC(EPHOTO BO3TyXa
TOYEYHBIMU CTAITMOHAPHBIMH UCTOYHUKAMH.

4. PacueTsl 1u1arhl 3a BEIOPOCHI 3arps3HSIOIINX BEIIECTB B
armocepy OT IepeIBUKHBIX UCTOYHUKOB.

5. DKoHOMHUYECKas OIEHKA SKOJIOTHYECKOTO yiiepba oT
3arps3HEeHUs arMochepbl

10

4. Oxpana BO3AyIIHOTO OacceitHa

16

4. Cnoco0bl OUMCTKH CTOYHBIX BOA MECTAJNJYPIrUI€CKOro npom3Bojcraa

1. CocTosiHuEe BoAHBIX pecypcoB. Onpenenenue u
KJIacCU (UKL TPOMBIIUICHHBIX CTOYHBIX BOJ.
CoBpeMeHHbIE CITIOCOObI OUUCTKU CTOUHBIX BOJ.

4




2. 1. Onpenenennie MHAEKCA 3arpsI3HEHUST BOJIBI.

2. Onpenenenre HOPMATUBOB JIOIYCTHUMBIX COPOCOB
CTOYHBIX BOJI B BOJOTOKH U BOJIOEMBI.

3. Pacuer pa30aBiieHHsI CTOYHBIX BOJI B BOJIOTOKAX U
BOJOEMax.

4. PacyeT ropu30HTATBHBIX OTCTOMHUKOB.

5. DKOHOMHYECKas OIIEHKA YKOJIOTHYECKOTO yIepba ot
3arpsi3HEHUS! BOJAOEMA.

10

3. CnocoOBI OYUCTKHM CTOYHBIX BOJI METALITYPTHUECKOTO
IPOU3BOJICTBA

10

5. TBep}IbIe OTXOAbI U TEXHOJOI'MYCCKHEC PCHICHUSA 10 UX YTHJIU3AINUA

l.
Knaccuduxanus orxonos.
Metoab! nepepaboTKH TBEPBIX OTXOJIOB.

2

2. 1. DKonmornyeckoe HOPMUPOBAHKE U ONIPEICTICHUE
CTETEHU 3arpsi3HCHHUS TIOYBHI.

2. OnpeneneHue Kiaacca OmacHOCTH OTXO/I0B.

3. Pacuer npeaenbHo JOMYCTUMOTO KOJIMYECTBA OTXO0/I0B
MIPOM3BOICTBA HA TEPPUTOPHH MIPEATIPUITHSL.

4. PacueT muiatel 3a 3arpsi3HEHHE MMOYBBI 00BEKTaMHU
TEXHOC]EPHI.

5. DKOHOMHMYECKas OLIEHKA YKOJIOTHYECKOro yiepoa oT
BO3JICHCTBUSI HA TIOYBY.

3. TBepI[BIG OTXOJbI U TCXHOJIOTUYCCKHUEC PCILICHUSA 10 UX
YTUIMU3aluu

10

Bcero

18

36

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. I'apun B.M., Knienosa U. A., Konecuukos B. U., I'apun B. M. Dkonorus pis
TexHu4yeckux By30B(PoctoB-Ha-Jlony: DeHUKC).

2. Bockob6oiinukos B.I"., Kynpun B.A., fkymes A.M. O6mias MmeTauryprusi:
VYueOnuk 117151 By30B(MockBa: AKaIeMKHUTA).

3. I'opnon I'. M., Ileucaxos U. JI. [IblneytaBnuBaHue U OYNCTKA I'a30B B
LBETHON METALTYpruM: Y4eOHHUK /Il TEXHUKYMOB [IBETHON METALITyprUuu
(MockBa: Metanmyprus).

4. Crapk C. b. ['a3004ncTHBIE anmaparsl ¥ yCTAHOBKH B METALTYPTrU4€CKOM
npou3BojcTBe: yueOHnK(MockBa: Metautyprus).

5. bapa6anosa O. A., be3koponaiinas 1. H., byxaposa E. b., 3aBopyesa E. H.,
Kysuenona O. A., Mopo3zosa O. I'., Myukuna E. {., [TaxapprkoBa H. B.,
[Tonenbuunkas U. M., CopokunaI'. A., Tapacosa O. B. Dkonorus: yue6Hoe
nocobue(Kpacnospck: Cubupckuii ¢penepansubiii yausepcurer [COVYY).

6. Henucenko I.@., ['yoonouna 3.11. Oxpana okpyskaromieii cpejibl B 4epHOi
metautypruu: Yuebnoe nocodue ans CIITY(M.: Merautyprus).

7. bonnun A.H., Xykosckuii C.C. DK010TUs JIUTEHHOTO MPOU3BOACTBA:
yaeOHoe nmocobue it By30B(bpsiack: BITY).

8. Cmuzesckas [. 1O., Crpekanoa B. A., Crpekanosa T. A. UcTtounuku

3arpsi3HEHUs Cpe/ibl OOUTAHUS. DKOJIOTUS METALTYPTUYECKOTO
MPOU3BOJICTBA: yueO.-MeTo1. mocodue ais npakt. padot(Kpacuosipck: COY).

4.2 JInieH3HOHHOEe U CBOOOJHO PacHpOCTPaHsieMoe MPOrpamMMHoOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOIHO
DacnpDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHme):

1. B nponecce o0yueHus HeOOXOAUMBI:
2. Ocnosasble cpeactBa Microsoft Office
3. [Ipesentannonnas nporpamma PowerPoint

4.3 NuTepHeT-pecypchl, BKIWYAA NpodeccuoHATbHbIE 0a3bl JaAHHBIX
U uHGOpPMalNUOHHBbIE CIIPABOYHbIE CUCTEMBbI:

1.  Bce oOyuaromnumecst MOTYT TIOJB30BaThCsl NEKTPOHHO-OMOINOTEUHOM
CUCTEMOM, B KOTOPOI1 00ecieueH JOCTyl K COBPEMEHHBIM
npodeCCHOHATBFHBIM 0a3aM JaHHBIX U WH(OPMAIIMOHHBIM CIIPABOYHBIM
crcTeMaM, a Tak)ke OMOITMOTEUHBIH (DOH/T YKOMITJICKTOBAH IeYaTHBIMU
W3JJaHUSIMU OCHOBHOM JIUTEPATypHhI.

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIe CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K pabOyuM Mporpammam
JTUCIUTLINH.

6 MartepuajbHO-TeXHHYeCcKasi 0a3a, HeoOXoaMMasi sl OCYyLIEeCTBJICHUS
00pa30BaTeJIbHOIO Mpoecca mo AUCUUIJINHEe (MOLYJII0)

8



[Tepeuenb MarepuanbHO-TEXHUUECKOTO 00eceueH s, HE0OXO0AUMOTO IS
peanu3aniy JaHHOW TUCIHMILINHBI, BKIIOYAeT B c€0s ay JUTOPUHU IJIs1 IPOBEACHUS
3aHATUH JIEKLIMOHHOTO TUIIA, 3aHATUN CEMUHAPCKOI0 THUIA, TPYIIIOBBIX U
VH/IMBUYATbHBIX KOHCYJIbTAMN, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOMN
arTectaly. Bee ayiuTOpUN YKOMIUIEKTOBaHBI CIICUATU3UPOBAHHON MEOEIbIO, a
ayAUTOPHUU JIEKIIMOHHOTO THUIIA TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS, CIIyKallUMU
JUTSI IpEJICTaBIeHUS yueOHOU nH(pOpMaluy CITyIaTessim.

AyAUTOPHUH JIJIs1 CAMOCTOSTENLHON paboThl 00YJAIOIUXCSI OCHAIIEHBI
KOMIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIOYEHHS K ceTH «IHTepHEeT» 1
oOecreueHus 10CTyIa B 3JIEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaTeIbHYIO Cpey
CoYV.
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