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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

Moayab 4 UHHOBaLIMOHHbIE M JHEeprocoeperainue
TE€XHOJIOTHHU B 100bIYe, 000rameHu ¥ MeTAJLJIypruu

3akpernieHa 3a kadenpoit o0orameHust MoJIe3HbIX HCKONAEeMBbIX
VY4eOHsIit TaH 22.04.02 Merannyprus
Ksamudukanus MArUCTP
®opma oOyueHns 32049Hast
OO6mmast TpyI0eMKOCTh 93ET
YacoB 1o yueOHOMY IUIaHy 324 Bupas! koHTpONA Ha Kypcax:
B TOM YHCITIE: 3a9eTHl 1
ayJIUTOPHBIE 3AHATHS 32
CaMOCTOsATENNbHAs paboTa 280
4acoB Ha KOHTPOJIb 12

Pacnipenenenne 4acoB TUCHUIINHBI IO Kypcam

Kypc 1
— Uroro
Bup 3ansaTui VI PII
Jleknnn 16 16 16 16
ITpakTuyeckue 16 16 16 16
Uroro ayn. 32 32 32 32
KonraktHas 32 32 32 32
pabora
Cawm. pabora 280 280 280 280
Yacel Ha 12 12 12 12
KOHTPOJIb
Hroro 324 324 324 324




Pa3paboTunk nporpaMmsr:
0-p mexH. nayk, npog. xageopul, Xonynos 3.4.;00y. xageopul, Jlokmeesa H.A.;cm. npenooasamens, Tankos M.C.

Pabouas nmporpamMma JUCIUILIHHBL
Moaynb 4 UHHOBaIMOHHBIE ¥ JHEpProcoeperawiye TEXHOJIOTHN B 100bI4e, 000ralieHuN 1 MeTAJLIYPrHl

paspaborana B coorBercTBUU ¢ PIOC BO:

®DenepanbHblii TOCYJapCTBEHHBIM 00pa30BaTeNbHBIN CTaHAAPT BhICIIEr0 00pa30BaHUs - MaruCcTpaTypa o HalpaBJIeHUIO
noarotoBku 22.04.02 Metamnyprus (npuka3z MunoopHayku Poccuu ot 24.04.2018 1. Ne 308)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO TUIaHA:
22.04.02 Meramnyprus
YTBEPKIECHHOTO yu4&HbIM coBeTOM By3a OoT 20.10.2021 mpoTtoxon No 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

o0orameHus MmoJie3HbIX HCKOMAaeMbIX

[Iporokon meTonuyeckoro coera yuuepcutera ot 18.10.2021 r. Ne 6
3aB. kagenpoit Mamonos C.B.



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

HO}II‘OTOBKa crienuaiaucra, 06naz[a}omero KOMILJIEKCOM 3HAHUH OT I[O6I)I‘II/I a0 HepepaGOTKI/I TIOJIC3HBIX UCKOIIACMBbIX, OCHOBAHHBIX
Ha 3HaHUU COBPEMECHHBIX METOJ0B ,IlO6bILII/I PyA IBETHBIX METAJJIOB OTKPBITBIM, ITOA3EMHBIM 1 KOM6I/IHI/Ip0BaHHblMI/I CHOCO6aMI/l,
WHHOBALMOHHBIX M SHEProcOeperaoInx TeXHOIOTHii TIOrOTOBKH IOOBITHIX Py K 000TAICHHIO 1 METAJLUTYPIrUH ¢ obecredeHreM
pecypco- 1 SHeprocOepeKeHHs Ha BCEX Talax MPOU3BOICTRA.

1.1 3apaumn

DopMHIpOBaHKE U PA3BUTHE KOMITETESHITHH B 00TaCTH PEIIeHNS IIPOU3BOJCTBEHHBIX 33/1a4M, HA OCHOBE (DyHIaMEHTAIBHBIX 3HAHHH
B 00JIaCTH TOPHOTO JIeNla ¥ METAJLTypPTUH; CTPATErnIecKOro YIpaBlIeHHUs POIeccaMu IIIaHUPOBAaHUS IIPOU3BOJCTBEHHBIX PECYPCOB
U MOIIHOCTEH Ha BCeX CTaAMAX MPOU3BOJACTBA OT JOOBIUHU JO METAJLTypruH, OCYIIECTBICHUS yIPABIEHUE PEalbHBIMU
TEXHOJIOTHYECKIMH ITPOIIeCCaMHU 00OTaICHUS U TepepaboTKH CHIPHS;

aHaJIHM3a TEXHOJIOTMIECKUX IPOIECCOB AT BEIOOpA ITyTEeH, Mep U CPEJCTB yNPABICHHUS KA4eCTBOM MPOIYKIIUH U CPEACTB
HOBBIIIEHHS 3P (HEKTHBHOCTH TPOU3BOACTBA; Pa3pabOTKH IIAHOB Pa3BUTHUS, MOAEPHU3ALUN 000raTUTENBHOIO IPOM3BOACTBA U
BHEIPCHUS UX B IPOU3BOACTBEHHYIO AESTEIHLHOCTD, 00ECTICUNBAIOIINX CHIDKATh PACcXO0/Ibl Ha IPOU3BOACTBEHHYIO JICATEIBHOCTb.

2. MECTO JUCHHUIIVIMHBI (MOAYJIA) B CTPYKTYPE OPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.B

2.1 | TpeOGoBaHus K MPeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIErocs:

2.2 | JucuunjauHbl (MOAY/IU) M IPAKTUKH, JI51 KOTOPBIX 0CBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIfA) HEOOXOUMO KaK
npeiIecTBYIOIIee:

3. KOMITIETEHLIM OBYYAIOILETOCSI, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHHS AUCLIAILIAHBI
(MOAY.JIsT)

OlK-1: Cnoco6eH pelwwaTb NPON3BOACTBEHHbIE U (UNKU) uccrepgoBaTenbCcKue 3agayu, Ha OCHOBe
cbyHAaMeHTanbHbIX 3HaHUM B o6nacTn meTannyprum

NOIK-1.3: BnageTb HaBblkaMy OCYLLECTBIEHUSA MO-UCKa U YCTPAHEHUS MPUYMH NOSABMNEHNS HECTaHOAPTHbIX
CUTyauuin B OrpaHNYeHHbIX BPEMEHEM YCIOBUAX

NOMMK-1.2: YmMeTb BbISIBNATbL NPUYMHBI HECOOTBETCTBUS NapameTpoB TEXHONOMMYECKOro npoLecca, KoppekTnpoBaThb
NX B COOTBETCTBUM C HOPMATUBHOWN JOKYMEHTaunemn

NOIK-1.1: 3HaTb cbmsmndeckme, punsmko-mexaHndeckne, Qusnko-xmMmmnieckme OCHoBbI 06oraTuTeNbHbIX MPOLECCOoB,
XapaKTepucTVK1 U NMPUHLMMBI AencTBMS 060pyaoBaHMs, UCMOMb3YEMOro B TEXHOMOMMYECKMX npoLeccax
nepepaboTkn pya UBETHbIX METANOB, a TaKXKe COMPSXKEHHbIX MPOLECCOB

MK-1.1: CnocobeH K cTpaTerM4eckomy yrnpaBneHuIo npoueccamMmm NnaHMpPoBaHUA NPOU3BOACTBEHHbIX
pecypcoB 1 MOLLHOCTEN

NIMK-1.1.3: BnageTtb HaBblkaMW:

- ObecneyeHunss puTMU4HOM paboTbl opraHusauuy (nogpasaeneHnst) 1 paBHOMEPHOIO BbiNycka NPOAYKLMK,
BbIMOSHEHWSA paboT B COOTBETCTBUM C NMPON3BOACTBEHHBLIMW NpOrpaMmmamu, Co3aaHns ycrioBuin Ans acpdekTMBHOM
paboTbl NnepcoHana;

- OpraHusaumm paboTbl 1 3PPEKTUBHO-TO B3aMMOAENCTBUSA BCEX CTPYKTYPHbIX NOAPAa3AeneHni, LEXOB n
NPON3BOACTBEHHbIX NPOM3BOACTBEHHbIX €OUHNWL, OpraHM3auumy, HanpasneHne ux AesaTensHOCTU Ha pasBuTue u
COBEpLLEHCTBOBaHNE NPOM3BOACTBA, NOBbILWEHUS 3P(EKTUBHOCTN paboTbl OpraHM3aunm, NoBbILLEHNS KadecTBa 1
KOHKYPEHTOCNOCOBHOCTU NMPOU3BOAUMON NPOAYKLUNN;

- OpraHusaumm Npon3BOACTBEHHO-X03SIMCTBEHHOM AESATENBHOCTU Ha OCHO-BE LUMPOKOTO UCMONb30BaHUSA HOBENLLEN
TEXHUKM U TEXHOIOrMU, NPOrpeccMBHbIX (HOPM YNpaBneHus 1 opraHm3auun Tpyaa, HayYHo 060CHOBaHHbIX
HOpMaTMBOB MaTepuaribHbIX, PMHAHCOBLIX Y TPYAOBbIX 3aTPAT, N3y4YeHUS IKOHOMUYECKON aPHEKTUBHOCTH
NPOWN3BOACTBA, pauMOHanbHOro NCNOMb30BaHNA NPON3BOACTBEHHbBIX PE3EPBOB M 9KOHOMHOIO PacXOA0BaHWNS BCEX
BMOOB PecypcoB

NMK-1.1.2: YmeTb:

- icnonb3oBaTb 3aKOHbI €CTECTBEHHO-HAYYHbIX AUCUMUMAMH B NPOECCUOHANbHON OEATENBHOCTM U NPUMEHSATD
MaTemaTU4eckuin annapaT, MeToabl ONTUMU3aLUKN, TEOPUN BEPOSITHOCTEN, MaTEMATUYECKON CTAaTUCTUKN,
CMCTEMHOrO aHanuaa ans NpMHATUS peLleHuin B 0b6nacTu cTpaTermyeckoro U TakTUYECKOro NnaHMpoBaHUs U
opraHusauum Nnpor3BoACTBa;

- MpoBoanTL MapKETUHIOBLIE UCCIIE40BaHMS;

- PaspabatbiBaTb MeTOAbI M1 MOAENM CO34aHMSA CUCTEMbI YNpaBrieHns npoLeccammn ninaHMpoBaHNS
NPOM3BOACTBEHHbIX PECYPCOB U NPOU3BOLCTBEHHbLIX MOLLHOCTEN MPOMbILLSIEHHON OpraHM3aumm

WNIMK-1.1.1: 3naTtsb:

- basoBble nagen, noaxoabl, METOAbI U pe3ynbTaTbl NPUKIAOHOM CTaTUCTUKM, SKCNEPTHbLIX OLEHOK, TEXHWNKO-
3KOHOMWYECKUX pacyeToB

- MeToabl MogenupoBaHust TEXHOMOMM obecrnedeHnst KadyecTsa, MeToabl krnac-crudukaumm, METOAbI MPUHSITUS peLle
-HWIA B YCNOBMSAX HEOMNPEOENeHHOCTN N p1cKa

MK-1.3: CnocobeH ocylecTBNATL ynpaBrieHMe peanbHbIMU TeXHONIOrM4YeCKMMM npoueccamMmm oboraweHus u
nepepadoTKu CbipbA,

aHanuanpoBaTb TEXHOJIOrM4YecKue npouecchbl AnsA Bbibopa nyten, Mep 1 cpeacTB yNpaBreHUs Ka4eCcTBOM
npoAyKUUN U cpeacTB NOBbIWEHNA 3PPEeKTUBHOCTU NPON3BOACTBA




WMIMK-1.3.3: BnageTb HaBblkamMu:

- 9KCMepTU3bl NPOLLECCOB, MaTepuanos, 06bEKTOB BO3AENCTBUN;

- yNpaBnsiTb pearnbHbIMN TEXHONOMMYECKMMU NpoLieccamm oboraleHns u nepepaboTkm Cbipbs;

- NPOBOAMTb aHanM3 TEXHOOMMYECKMUX NPOLECCOB AN Bbibopa nyTen, Mep U CPpeacTB ynpaBreHns Ka4ecTBOM
npoaykuuu;

- pa3paboTku NpeanoXXeHu No BHEAPEHMNIO MEPONPUSTUIA NOBLILLEHNS 3d(PEKTMBHOCTM NPOM3BOACTBA M Ka4yecTBa
npoaykuuu

UIMK-1.3.2: YmeTb:

- aHanusnpoBaTb U cobunpatb Heobxoanmyto MHdopmauuio 06 obbekTax u MaTepmuanax BO34eNCTBUN;

- aHanM3npoBaTb MOJTHbIA TEXHONOMMYECKUIA LUK NONyYeHUs 1 o6paboTkn MaTepraros;

- MPOrHo3mpoBaTb paboTOCNOCOOHOCTL MaTePMarnoB B pasfMyHbIX YCIOBUAX UX SKCMyaTauum;

- paspabaTbiBaTb NPEeAIOXKEHUS MO COBEPLLUEHCTBOBAHNIO TEXHONOMMYECKMX MPOLIECCOB 1 000PYyA0BaHUS;
- paspabaTtbiBaTb HOBblE TEXHONOMMM 06OraleHns pa3nnyHbIX COPTOB ChIpbS;

WMK-1.3.1:

3HaTb:

- nHpopmaumio 06 obbekTax u MaTepuanax BO34enCcTBui;

- TeXHonorn4yeckme npoeccol oboraleHns Ccbipbs;

- TeopeTuyeckue n unsmveckme 0CHOBbl TEXHOMOMMYECKNX NPOLLECCOB;

- 3aKOHOMEPHOCTY BNSHWE U3MEHEHWNSI TEXHOMOMMYECKNX NapamMeTPOB MpoLiecca Ha XOf, ero NpoTekaHus u
KOHeYHble nokasaTenv;

- TexHonorum oboralleHns cbipbs, TpeOOBaHMS K KA4ECTBY Cbipbsi U KOHEYHBIM NPOAYKTaM nepepaboTky;
- METOOUKM NPOBEAEHNS UCCreqoBaHUn, pacyeTa cxem 1 06opyaoBaHus;

- OMbIT paboTbl COBPEMEHHbLIX OTEYECTBEHHbIX M 3apybexxHbIx oboraTuTenbHbIX habpuk 1 akcnnyatauum
COBPEMEHHOTO BbICOKOMPOU3BOANTENBHOIO TEXHONOrMYECKoro 06opyaoBaHns Ans pygonoAaroToBKN U
dnoTaunoHHoro oborawleHns

MK-1.4: Cnoco6eH pa3pabaTbiBaTb NnaHbl pa3BUTUSA, MOAEPHU3aLUM 060raTUTENLHOro NPOU3BOACTBA U
BHEAPATb UX B NPOM3BOACTBEHHYIO AEeATENbHOCTb

WIMK-1.4.3: BnageTb HaBblkamMu:

- NNaHUpoBaHWe pa3BUTUS, MOAEepHM3aLMM 06oraTUTENbHO-FO NPOM3BOACTBA NPEANpPUATUS 1 BHEOPEHUS HOBOM
TEXHU-KU;

- paspabaTbiBaTb NPEAIOXKEHMS MO COBEPLLUEHCTBOBAHNIO TEX-HOMNOMMYECKUX NPOLEeCCOB U 060pyaoBaHMs

UIMK-1.4.2: YmeTb:

- MPOBOAMUTL BbIOOP ONTUMAIbHBIX PEXUMOB, TEXHONOMM U 060pyaoBaHMS;

- BbIbMpaTb 1M paccyMTbiBaTb OCHOBHbIE TEXHOMOMMYeckne napameTpbl 3apHEKTUBHOIO U 9KONOrnyeckn 6e3onacHoro
npoussoacTea paboT no nepepaboTke M oboralleHno MUHe-panbHOro Chipbs Ha OCHOBE 3HAHWUI NMPUHLMUMOB
NPOEKTUPO-BaHNSA TEXHOMOTMYECKNX CXEM 0OOraTuTenbHOro NpoM3Boa-cTBa U BbIBopa OCHOBHOTO U
BCnomoraTtenbHoro oboratntensHOro 06opyaoBaHus.

NMK-1.4.1: 3HaTb:

- METOOMKY pacyeTa TEXHOMOMMUYECKNX CXEM;

- METOOUKY pacyeTa TEXHOSOrMYECKOro 06opyaoBaHUS;

- MIHHOBALMOHHbIE NPON3BOACTBEHHbIE TEXHONOIMU;

- HOPMaTUBHYHO JOKYMEHTALMIO B 00NacTM NPOMbILLIIEHHON N 3KONOrM4yeckon 6e30nacHoOCTW;-HanpaBneHus B
3HEPro- N pecypcoctepexeHnn npu nepe-paboTke Cbipbs

NnK-2.1: BHeApﬂTb npeannoxeHusd, CHMXxaruwue pacxoabl Ha NpPpon3BoACTBeHHYHO AeATeNIbHOCTb

WMK-2.1.3:
BnapgeeT: HaBbikamu BHeOApeHnA na6opaToprlx 1 NonynpoMbILLNEHHbIX NCMbITaHWMA, HanpaBll€HHbIX Ha
onTMMn3aumio CyLecTByoLmnx npon3BoacTB

UrnkK-2.1.2:
YMEET: roToBUTb MPEOnoXeHNs, CHUKaIOLLIME PacXobl B NMPOLECCE COBEPLUEHCTBOBaHMS U MOAEPHU3aLMUM
npou3BoaCTBa

UIMK-2.1.1: 3HaeT: TEXHONOrMo, NyTU COBEPLLUEHCTBOBAHUSA 1 MOAEPHM3ALUN NPOU3BOACTBEHHbLIX NPOLECCOB
yyacTka, Lexa

B pe3yabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Isl) 00y4aroUIuiics 10/KeH

3.1 (3uaTn:

3.1.1 | - ¢uzmueckue, puznuko-MexaHmIecKue, GU3NKO-XMMUIECKHEC OCHOBBI 000TaTHTENIFHBIX MPOIECCOB, XapaKTEPUCTHKH 1
IPUHLIUIBI JeHCTBHUA 000py10BaHMS, HCIIOJIB3YEMOr0 B TEXHOJIOTHUECKHX Mpolieccax NepepaboTKU Py IBETHBIX
METAJUIOB, a TAK)KE CONPSKEHHBIX IIPOLIECCOB;

3.1.2 | - 6a3oBbIC HUICH, ITOAXO0/Abl, METOABI U PE3YJIbTAThI HpI/IKJ'IaI[HOIjl CTaTUCTUKHU, SKCIICPTHBIX OLICHOK, TCXHUKO-
OKOHOMHYCCKHUX PACUCTOB;

3.1.3 | - METOBI MOACIHPOBAHUS TEXHOIOTHIH 00CCIICUCHNUS Ka4eCTBa, METOIBI KJIaCCH(UKALINH, METOIbI IPUHATHS PEIICHUI B
YCIIOBHSIX HEOTIPEICTICHHOCTH M pHCKa- HH(opMaImio 00 00beKTax 1 MaTepraiax BO3eHCTBHHT;




3.1.4 | - TeXHOIOTHYECKHE MPOIIECCHI 00OTAIICHHUS CHIPHS;
3.1.5 | - Teoperndeckue U PpU3MIECKIE OCHOBBI TEXHOIOTUIECKHX MPOIECCOB;
3.1.6 | - 3aKOHOMEPHOCTH BIMSHIE H3MEHCHHUS TEXHOIOTHUECKHUX MTapaMeTPOoB Mpoliecca Ha XO0J] €ro MPOTeKaH!s 1 KOHEYHBIE

MTOKa3aTeu,;

3.1.7 | - TexHONMOTHH OOOTAIICHHS CHIPHS, TPEOOBAHNS K KaUeCTBY CHIPhS 1 KOHEYHBIM IIPOTYKTaM IepepaboTKH;
3.1.8 | - METOAMKY MTPOBECHNUS UCCIICIOBAaHHM, pacyeTa CXeM H 000pyIOBaHHS;
3.1.9 | - ombIT pabOTEI COBPEMECHHBIX OTCUECTBEHHBIX U 3apYOEKHBIX 000raTUTEIBHBIX (PaOpHK M IKCILTyaTallii COBPEMEHHOTO

BBICOKOIIPOU3BOAUTCIBHOI'O TCXHOJIOTMICCKOT'O 060pyI[OBaHI/IH JJIL pyAOIIOArOTOBKH U Q)HOTaHI/IOHHOFO O6OFaIlleHI/Iﬂ-
METOUKY pacueTa TEXHOJIOTUICCKUX CXEM;

3.1.10 | - MeTOAMKY pacdeTa TEXHOJIOTHYECKOTO 000PYyIOBAHHS;

3.1.11 | - ”HHOBAIIMOHHBIE NTPOU3BOJICTBEHHBIE TEXHOJIOTHH;

3.1.12 | - HOpMaTHBHYIO JOKYMEHTALUIO B 00JIACTH MIPOMBIIUICHHOH M 9KOJIOTHYECKOH 0€301acHOCTH;

3.1.13 | - HanpaBNeHUs B 3HEPro- U pecypcocOepeskeHNH MpU NMepepaboTKe ChIPbs TEXHOJIOTUIO, MYTH COBEPLUIEHCTBOBAHUS U
MOJICPHH3AINHN TIPOM3BOACTBEHHBIX MIPOLIECCOB YUACTKa, IIeXa.

3.2 | Ymern:

3.2.1 | - BBIABIATH IPUYKMHBI HECOOTBETCTBUS NAPAMETPOB TEXHONOTHUECKOTO MPOLECCa, KOPPEKTUPOBATh UX B COOTBETCTBHH C
HOPMAaTHBHOM TOKyMEHTalUeH;

3.2.2 | - ICIONIB30BATh 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIMIUIMH B IPO(ECCHOHAIBHON JEATEIBHOCTH U IPUMEHSTh
MaTeMaTH9eCKUH ammapar, MeTOIbI OIITHMH3AINH, TEOPHH BEPOSTHOCTEH, MaTeMaTHIECKOH CTATUCTHKN, CHCTEMHOTO
aHaNM3a JUIA IPUHATHA PEIIeHUI B 00JIaCTH CTPATETHUECKOT0 U TAKTUUECKOT0 INTAHUPOBAHUS U OpPraHU3aluu
IIPOU3BOJICTBA;

3.2.3 | - npoBOOUTH MapKETUHTOBBIE UCCIEIOBAHUS;

3.2.4 | - pa3pabaTbIBaTh METOABI U MOJEIH CO3JaHUS CUCTEMBI YIPABICHUS NIPOLECCAMU IITAHMPOBAHUS IPOU3BOACTBEHHBIX
pecypcoB 1 MNPOU3BOICTBEHHBIX MOLTHOCTEH TPOMBILIICHHON OpraHU3aLuHy;

3.2.5 | - aHanmM3UpOBaTh U cOOUPATh HEOOXOAUMYIO HH(popMaIHIo 00 00bEKTaX U MaTepHuaiax BO3ACHCTBU;

3.2.6 | - aHaMM3UPOBATH IOJHBII TEXHOJIOTHYECKUI IUKII OIy4eHUS U 00pabOTKH MaTEepHAIIOB;

3.2.7 | - mporHO3MpPOBaTH PAOOTOCIIOCOOHOCTH MATEPHAIOB B PA3IMIHBIX YCIOBISX UX AKCINTyaTaIuH;

3.2.8 | - pa3pabaThIBaTh MPEATIOKECHHUS TI0 COBEPIICHCTBOBAHUIO TEXHOJIOTHYESCKIX TPOIIECCOB U 000PYIOBAHNS;

3.2.9 | - pa3pabaTbIBaTh HOBBIE TEXHOJIOTHN OOOTAICHUS PA3JIMYHBIX COPTOB CHIPbS;

3.2.10 | - npoBOAUTE BEIOOP ONTUMAIBHBIX PEKUMOB, TEXHOJIOTHUH 1 000PYLOBaHMS;

3.2.11 | - BBIOMpATH U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHYECKHE MapaMeTpbl 3PPEKTUBHOTO U FIKOJIOTUIECKU OS30I1aCHOT0
IIPOU3BOACTBA pabOT MO MepepadoTKe M 00OTaIEHNI0 MIHEPAIBHOTO CHIPhSI HA OCHOBE 3HAHMIT IPHHIINIIOB
MIPOEKTUPOBAHHS TEXHOJIIOTHYECKHX CXEM 000TaTHUTEIBHOTO IPOM3BOACTBA U BEIOOpA OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEeILHOTO 000PYAOBAHHS;

3.2.12 | - rOTOBUTH NPEAJIOKEHHUS, CHIKAIOLIUE PACXObI B IPOLECCE COBEPIIEHCTBOBAHUS U MOACPHU3ALUYU IPOU3BOACTBA.

3.3 | Baagerb:

3.3.1 |- ocymecTBIEHNS MOMCKA M YCTPAHSHMS IPUIHH MTOSBICHUS HECTAHIAPTHBIX CUTYalHil B OTPaHUYCHHBIX BpEMEHEM
YCIIOBHUSX;

3.3.2 | - obecrieueHnss pUTMUYHOHN pabOTHI OpraHu3anuy (TIOAPa3AeNICHNs) 1 PABHOMEPHOTO BBIITYyCKa IMPOIYKIINH, BEIIOITHCHAS
paboT B COOTBETCTBHU C MIPOU3BOJICTBEHHBIMH MPOTrPaMMaMHU, CO3JIaHHsl yCIOBUHI A7l 3¢ (eKTUBHON pabOTHI mepcoHana;

3.3.3 | - opranmsaruu paboThl 1 3((HEKTUBHOTO B3aUMOAEHCTBUS BCEX CTPYKTYPHBIX MOPA3ACICHHIH, IEX0B U
IIPOU3BOJCTBEHHBIX €IUHUI] OPraHU3AIIH, HATIPABICHUE UX AEATEIbHOCTH Ha Pa3BUTHE U COBEPLICHCTBOBAHUE
IIPOU3BOICTBA, MOBBIECHUS 3(Q(PEKTUBHOCTH pabOTHI OPraHU3AIMH, OBBIILICHHUS KaueCTBA M KOHKYPEHTOCIIOCOOHOCTH
MIPOU3BOIUMOM MTPOTYKINH;

3.3.4 | - opraHmM3aIiy IPON3BOCTBEHHO-X03HCTBEHHON EATEIEHOCTH Ha OCHOBE IIIMPOKOTO MCIIOIb30BaHNS HOBEHIIIEH
TEXHUKH U TeXHOJOTHH, TIPOrPECCUBHBIX (hopMm;

3.3.5 | - ynpaBneHus 1 OpraHU3anuy Tpyaa, HAy9YHO 00OCHOBAaHHBIX HOPMAaTHBOB MaTePUATBHBIX, (PUHAHCOBBIX M TPYIOBBIX
3aTpaT, U3y9IeHHs IKOHOMHUIECKOH 2(p(PpeKTHBHOCTH IPOM3BOACTBA, PAIIMOHANBEHOTO UCTIOJIB30BAHHS IPOU3BOICTBEHHBIX
pe3epBOB M IKOHOMHOT'O PAaCXOJOBaHUS BCEX BUIOB PECYPCOB- IKCIIEPTH3HI IPOLIECCOB, MATEPHUANIOB, OOBEKTOB
BO3JICHCTBHIA;

3.3.6 | - ynpaBIsTh pealbHBIMU TEXHOJIOTHUECKUMU IIPOLIECCaMU 000TAICHHS 1 IIEpepabOTKH ChIPBSI;

3.3.7 | - npoBOAUTH aHANN3 TEXHOJIOTMYIECKUX TPOLIECCOB AJIs BEIOOPA MyTel, MEp U CPEICTB yNPaBICHHUs KaUeCTBOM
TIPOIYKIINH;

3.3.8 | - pa3paboTKH MpeUIOKEHHH 110 BHEIPEHUIO MEPONIPUATHIT NOBBIMIEHHS 3()(EKTHUBHOCTH IIPOU3BOJICTBA U KauecTBa

MIPOAYKITUH- TUNITAHKPOBAHUE PA3BUTHS, MOACPHHU3AINH 000TaTUTEILHOTO MPOU3BOJICTBA MPEANIPHATHS ¥ BHEAPSHUS HOBOM
TCXHUKH;
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- pa3pabaThIBaTh MIPEATIOKEHHS 10 COBEPIICHCTBOBAHUIO TEXHOJIOTMIECKUX IPOIIECCOB M 000PYXOBAHNS: HABBIKAMHU
BHEJIPEHHs JJAOOPATOPHBIX U MOIYNPOMBIIUICHHBIX UCTIBITAHUHN, HANIPABICHHBIX Ha ONTUMH3ALUIO CYIIECTBYIOUX

TIPOU3BO/ICTB.
4. CTPYKTYPA U COJEP KAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | IIpumeuanue
3aHATHS 3aHITHs/ Kype 107070 aTypa | pcbl | paKT.
Paznen 1. UnHOBAaLIMOHHBIE METOABI
J00bIYM PYI IBETHHIX METAJVIOB
1.1 CoBpeMeHHbIE MPOIECChI, TEXHOJIOTHU U 1 2 UIIK-1.3.1 | JI1.14 0
o0opyaoBaHue i pa3pabOTKH HIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAEMbIX HIIK-1.3.3 | JI1.12
MOA3eMHBIMU criocobamu /JIex/ HOIK-1.1 | JI1.11
NOIIK-1.2 | JI1.10
HOIIK-1.3 | JI1.9
HIIK-1.1.2 | JI1.8
HIIK-1.1.3 | JI1.7
HIIK-1.4.1 | JI1.6
WUIIK-1.4.2 | JI1.1
HIIK-1.4.3 | JI1.2
HIIK-2.1.1 | JI1.3
HUIIK-2.1.2 | JI1.4
WIIK-2.1.3 | J1.5
J1.16
JI2.8
J2.1
2.9
J12.2
J12.3
2.4
J12.5
JI2.1
J2.7
J12.6
1.2 CoBpeMeHHbIE MPOIIECCHI, TEXHOJIOTHU U 1 4 HIIK-1.3.1 | JI1.14 0
00opya0BaHue I pa3pabOTKH HIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAEMbIX HIIK-1.3.3 | JI1.12
moI3eMHBIMU criocobamu /TIp/ HOIIK-1.1 | J1.11
HOIIK-1.2 | JI1.10
HOIIK-1.3 | JI1.9
WIIK-1.1.2 | JI1.8
HIIK-1.1.3 | JI1.7
HIIK-1.4.1 | JI1.6
WUIIK-1.4.2 | JI1.1
HIIK-1.4.3 | JI1.2
HIIK-2.1.1 | JI1.3
HIIK-2.1.2 | JI1.4
UIIK-2.1.3 | J1.5
JI1.16
JI2.8
J2.1
2.9
2.2
123
2.4
JI2.5
JI2.1
2.7
J12.6




1.3 CoBpeMeHHbIE MPOIECCHI, TEXHOJIOTHU U 64 UIIK-1.3.1 | JI1.14
o0opynoBanue i pa3paboTKH HIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAeMbIX UIIK-1.3.3 | JI1.12
moI3eMHBIMU criocobamu /Cp/ HOIIK-1.1 | J1.11

HOIIK-1.2 | JI1.10
NOIIK-1.3 | JI1.9
UIIK-1.1.2 | JI1.8
WIIK-1.1.3 | J1.7
UIIK-1.4.1 | J1.6
HIIK-1.4.2 | J1.1
UIIK-1.4.3 | J1.2
UIIK-2.1.1 | J1.3
UIIK-2.1.2 | J1.4
HIIK-2.1.3 | J1.5
J1.16
J12.8
J2.1
2.9
2.2
J12.3
2.4
J2.5
J12.1
J2.7
J12.6

1.4 CoBpeMeHHbIE MPOIIECCHI, TEXHOJIOTHU U 2 HIIK-1.3.1 | JI1.14
o0opynoBanue /i pa3paboTKu UIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAeMBIX HIIK-1.3.3 | JI1.12
OTKPHITEIMH criocobamu /JIex/ HOIIK-1.1 | J1.11

HOIIK-1.2 | J1.10
HOIIK-1.3 | JI1.9
UIIK-1.1.2 | JI1.8
WIIK-1.1.3 | J1.7
UIIK-1.4.1 | J1.6
UIIK-1.4.2 | JI1.1
UIIK-1.4.3 | J1.2
UIIK-2.1.1 | J1.3
UIIK-2.1.2 | J1.4
WIIK-2.1.3 | JI1.5
J1.16
J12.8
J12.1
J2.9
2.2
J12.3
2.4
J2.5
J2.1
J12.7

J12.6




1.5 CoBpeMeHHbIE MPOIECCHI, TEXHOJIOTHU U 1 2 UIIK-1.3.1 | JI1.14 0
o0opynoBanue i pa3paboTKH HIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAeMbIX UIIK-1.3.3 | JI1.12
OTKPBITBIMHU criocobamu /TIp/ HOIIK-1.1 | J1.11

HOIIK-1.2 | JI1.10
NOIIK-1.3 | JI1.9
WIIK-1.1.2 | JI1.8
WIIK-1.1.3 | JI1.7
UIIK-1.4.1 | J1.6
HIIK-1.4.2 | J1.1
UIIK-1.4.3 | J1.2
UIIK-2.1.1 | J1.3
UIIK-2.1.2 | J1.4
UIIK-2.1.3 | JI1.5
J1.16
J12.8
J2.1
J2.9
2.2
J12.3
2.4
J2.5
J12.1
J2.7
J2.6

1.6 CoBpeMeHHbIE MPOIIECCHI, TEXHOJIOTHU U 1 30 HIIK-1.3.1 | JI1.14 0
o0opynoBanue /i pa3paboTKu HIIK-1.3.2 | JI1.13
MECTOPOXKICHUH MOJIE3HBIX NCKOIAeMBIX HIIK-1.3.3 | JI1.12
OTKPBITEIMHU criocobamu /Cp/ HOIIK-1.1 | JI1.11

HOIIK-1.2 | J1.10
HOIIK-1.3 | JI1.9
UIIK-1.1.2 | JI1.8
UIIK-1.1.3 | JI1.7
UIIK-1.4.1 | J1.6
UIIK-1.4.2 | JI1.1
UIIK-1.43 | JI1.2
UIIK-2.1.1 | J1.3
UIIK-2.1.2 | J1.4
UIIK-2.1.3 | JI1.5
J1.16
J12.8
J12.1
2.9
2.2
J12.3
2.4
J2.5
J2.1
J12.7
J12.6
Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHsaTHs/ Kvype M aTypa | pchl | pakT.

Paznen 2. UHHOBAIMOHHDBIE U
JHeprocoéeperame TeXHOJOTHU
NMOATOTOBKHM ChIPbSl K 000ralieHuIo




2.1 IlepcniexTuBBI pa3BUTUSA CUCTEM 1 WIIK-1.3.1 | J1.13
PYIOMOATOTOBKY Ha 000TaTUTENbHBIX HUIIK-1.3.2 | JI1.6
(adpukax. /Jlex/ HIIK-1.3.3 | J1.1

HOIIK-1.1 | JI1.2
HOIIK-1.2 | JI1.3
HOIIK-1.3 | JI1.4
UIIK-1.1.1 | JI1.5
UIIK-1.1.2 | JI2.1
UIIK-1.1.3 | JI1.16
UIIK-1.4.1 | J12.8
UIIK-1.4.2 | J2.1
UIIK-1.4.3 | J12.9
UIIK-2.1.1 | J12.2
UIIK-2.1.2 | J12.3
UIIK-2.1.3 | J12.4
2.5
J2.7

2.2 VIHHOBaIMOHHEIE M YHEprocOeperaromme 1 HIIK-1.3.1 | JI1.13

pemeHus B mporecce ropoxoueHus. /JIex/ HIIK-1.3.2 | J1.6
WIIK-1.3.3 | JI1.1
HOIIK-1.1 | JI1.2
HOIIK-1.2 | JI1.3
NOIIK-1.3 | JI1.4
UIIK-1.1.2 | JI1.5
UIIK-1.1.3 | JI1.16
UIIK-1.4.1 | JI2.8
UIK-1.4.2 | J2.1
UIIK-1.4.3 | J12.9
UIIK-2.1.1 | JI2.2
UIIK-2.1.2 | J12.3
UIIK-2.1.3 | J12.4
J2.5

2.7

23 VHHOBaILIMOHHEIE U YHEprocoeperaromue 1 WIIK-1.3.1 | J1.13

peleHus B mpoiiecce ropoxouenus. /TIp/ HIIK-1.3.2 | JI1.6
UIIK-1.3.3 | JI1.1
HOIIK-1.1 | JI1.2
HOIIK-1.2 | JI1.3
HOIIK-1.3 | JI1.4
UIIK-1.1.2 | JI1.5
HIIK-1.1.3 | JI1.16
UIIK-1.4.1 | J12.8
UIK-1.4.2 | J2.1
UIIK-1.43 | JI2.9
UIIK-2.1.1 | J12.2
UIK-2.1.2 | J12.3
UIIK-2.1.3 | J12.4
2.5
2.7
2.4 MHHOBAIMOHHBIE M DHEProcOeperaronme 30 HIIK-1.3.1 | JI1.13
penreHus B iporiecce ropoxodenus. /Cp/ HIIK-1.3.2 | JI1.6
UIIK-1.3.3 | JIl.1
HOIIK-1.1 | JI1.2
HOIIK-1.2 | JI1.3
HOIIK-1.3 | JI1.4
UIIK-1.1.2 | JI1.5
WIIK-1.1.3 | JI1.16
UIIK-1.4.1 | JI2.8
UIIK-1.4.2 | J2.1
UIK-1.4.3 | J12.9
UIIK-2.1.1 | J12.2
WIIK-2.1.2 | JI2.3
UIIK-2.1.3 | J12.4
J2.5

J2.7




2.5 VHHOBAILMOHHEIE U YHEprocoeperaromue 2 WIIK-1.3.1 | J1.13
pelieHus B mpoiecce apodiaenus. /JIex/ UIIK-1.3.2 | J1.6
UIIK-1.3.3 | J1.1

WOIIK-1.1 | J1.2

HOIIK-1.2 | JI1.3

HOIIK-1.3 | JI1.4

UIIK-1.1.2 | JI1.5
WIIK-1.1.3 | JIL.16

UIIK-1.4.1 | J12.8

UIK-1.4.2 | J2.1

UIIK-1.43 | JI2.9

UIIK-2.1.1 | J12.2

UIK-2.1.2 | J12.3

UIIK-2.1.3 | J12.4

J2.5

2.7

2.6 MHHOBAIMOHHBIE M DHEProcOeperaronme 3 HIIK-1.3.1 | JI1.13
pemeHus B nporiecce apodienus. /IIp/ UIIK-1.3.2 | JI1.6
UIIK-1.3.3 | JIl1.1

HOIIK-1.1 | JI1.2

HOIIK-1.2 | JI1.3

HOIIK-1.3 | JI1.4

UIIK-1.1.2 | JI1.5
UIIK-1.1.3 | JI1.16

UIIK-1.4.1 | JI2.8

UIK-1.4.2 | J2.1

UIIK-1.4.3 | J12.9

UIIK-2.1.1 | J12.2

WIIK-2.1.2 | JI2.3

UIIK-2.1.3 | J12.4

J2.5

2.7

2.7 VIHHOBaIIMOHHEIE ¥ YHEprocOeperaromme 30 WIIK-1.3.1 | JI1.13
peenus B mporecce apodnenus. /Cp/ HIIK-1.3.2 | J1.6
WIIK-1.3.3 | JI1.1

HOIIK-1.1 | JI1.2

NOIIK-1.2 | JI1.3

HOIIK-1.3 | JI1.4

UIIK-1.1.2 | JI1.5
UIIK-1.1.3 | JI1.16

UIIK-1.4.1 | J12.8

UIK-1.4.2 | J2.1

UIIK-1.43 | J12.9

WIIK-2.1.1 | J12.2

UIK-2.1.2 | J12.3

UIIK-2.1.3 | J12.4

J2.5

2.7

2.8 MHHOBanMoHHbBIE U YHEProcOeperame 2 WIIK-1.3.1 | JI1.13
peleHus B Tpoliecce u3MenbueHus. /JIek/ HIIK-1.3.2 | JI1.6
UIIK-1.3.3 | JI1.1

NOIIK-1.1 | J1.2

HOIIK-1.2 | JI1.3

HOIIK-1.3 | JI1.4

UIIK-1.1.2 | JI1.5
UIIK-1.1.3 | JI1.16

UIIK-1.4.1 | J12.8

UIIK-1.4.2 | JI2.1

UIIK-1.43 | J12.9

UIIK-2.1.1 | J12.2

UIIK-2.1.2 | J12.3

UIIK-2.1.3 | J12.4

2.5

2.7




2.9 VHHOBAILMOHHEIE U YHEprocoeperaromue 1 2 WIIK-1.3.1 | J1.13 0
peleHus B mporecce u3menbuenus. /Tp/ HIIK-1.3.2 | JI1.6
UIIK-1.3.3 | J1.1
HOIIK-1.1 | JI1.2
HOIIK-1.2 | JI1.3
NOIIK-1.3 | JI1.4
UIIK-1.1.2 | J1.5
UIIK-1.1.3 | JI1.16
UIIK-1.4.1 | JI2.8
HIIK-1.4.2 | JI2.1
UIIK-1.4.3 | J2.9
UIIK-2.1.1 | J12.2
UIIK-2.1.2 | JI2.3
WIIK-2.1.3 | J12.4
J2.5
2.7
2.10 MHHOBAIMOHHBIE M DHEProcOeperaronme 1 32 HIIK-1.3.1 | JI1.13 0
pemeHus B npotiecce m3MensueHus. /Cp/ UIIK-1.3.2 | JI1.6
WIIK-1.3.3 | J1.1
HOIIK-1.1 | JI1.2
NOIIK-1.2 | JI1.3
HOIIK-1.3 | JI1.4
UIIK-1.1.2 | J1.5
UIIK-1.1.3 | JI1.16
UIIK-1.4.1 | JI12.8
HIK-1.4.2 | J2.1
HIIK-1.4.3 | J12.9
UIIK-2.1.1 | J2.2
UIIK-2.1.2 | JI2.3
UIIK-2.1.3 | J12.4
JI2.5
2.7
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M aTypa | pcbl | pakT.
Paznen 3. Dueprocoeperamomue
TeXHOJIOTHU B MeTAJLIYPIruu
3.1 AKTyaJTbHOCTB pabOTHI 1O MOBBIICHUIO 1 1 HIIK-1.1.1 | JI1.13 0
9HEProdPPEeKTHBHOCTH B HIIK-1.1.2 | JI1.6
MeTaiutypruu /Jlex/ UIIK-1.1.3 | JI1.16
UIIK-1.4.1 | J2.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-2.1.1
HIIK-2.1.2
HIIK-2.1.3
32 Opranuzanus AesTeIbHOCTU 1 1 J1.13 0
MIPEANIPUATHUSA IO NOBBILIEHUIO J1.6
JHepreTuieckoit 3¢ pexTuBHOCTH /JIeK/ J1.16
2.1
33 Opranuzanus AesITeNbHOCTH 1 2 JI1.13 0
TIPEANIPUATHUSA IO NOBBILIEHUIO J1.6
sHepreTuueckoit appexruBHocTH /TIp/ J1.16
2.1
34 Opranuzanus AesTeNbHOCTH 1 22 JI1.13 0
NIPEANPUATHUSA 110 NOBBILIEHUIO J1.6
sHepreTuueckoit ¢ pexrusHocT /Cp/ JI1.16
2.1
3.5 IIporpamma nmoBbIIEHHS 1 1 JI1.13 0
sHeprodpdexruBHocTH /JIek/ J1.6
J1.16
J2.1
3.6 IIporpamma moBBIIIEHHS 1 2 JI1.13 0
sHeprodddexrusaoctu /IIp/ J1.6
J1.16

2.1




3.7 IIporpamma noBbILLICHUS 1 24 J1.13 0
sHeproaddexruBroctu /Cp/ J1.6
J1.16
2.1
3.8 ITokazarenu 3HepreTnyecKou 1 1 JI1.13 0
a¢pdexrusHocTH /JIex/ J1.6
J1.16
2.1
3.9 ITokazarenu 3HepreTnyecKou 1 22 JI1.13 0
a¢pextuBHocTH /Cp/ J1.6
J1.16
2.1
3.10 IlepcnexTuBbl pa3BUTUSA AEATEILHOCTY 110 1 2 J1.13 0
MOBBIICHUIO SHEPTOdIPPEKTHBHOCTH J1.6
npennpuaTus /JIex/ J1.16
2.1
3.11 IlepcriexTuBBI pa3BUTUSA AEATEILHOCTH 110 1 26 J1.13 0
MIOBBIIIEHUIO YHEProd(pHeKTHBHOCTH J1.6
npeanpustus /Cp/ J1.16
J2.1

4.1 Odpa3oBaTejibHbIE TEXHOJIOTHH

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMI/1eKT OLIeHOUYHBIX CPeICTB

KommuiexT oLeHOYHBIX CpeACTB 0 AUCHUILIUHE, COCTOALIMNA U3 MaTepHUaIoB A TEKYILEro KOHTPOJISL U IPOBEACHUS
MPOMEXYTOUHOI aTTecTaluy 00y4aroIuXcs, BKII0Yas HOPAI0K MPOBEICHUS IPOMEXKYTOUHON aTTeCTalluU, CUCTEMY OLICHUBAHUS
pE3yJIbTaTOB MPOMEKYTOUHOH aTTECTALUK U KPUTEPUH BBICTaBIEHUS OlleHOK npenacTaBieH B KOC nUCIMIUIUHEIL.

6. YHEBHO-METOJANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOPEBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOX On.anpec
JI1.1 | A6pamoB A. A. Pynonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu- Mocksa: ['opHast http://e.lanbook.com/b
Mo,Cu-Zn pymsl: YaeOHOE TIOCOOHE kHHUTa, 2005 ooks/element.php?
pll_cid=25&pll_id=3
267
JI1.2 | Agamos D. B. TexHosorus py1 UBETHBIX METAILIIOB Mocksa: MUCHUC, http://e.lanbook.com/b
2007 ooks/element.php?
pll_id=47413
JI1.3 | Anamos O. B. OCHOBBI TPOCKTUPOBAHUS 000TATUTENBHBIX Mocksa: MUCHUC, http://e.lanbook.com/b
(habpux 2012 ooks/element.php?
pll_id=47414
JI1.4 |Kopxosa P. B. OoorameHne pyx IBETHBIX METaJUIOB Mocksa: MUCHUC, http://e.lanbook.com/b
2012 ooks/element.php?
pll_id=47425
JI1.5 | HuxomnaeB A. A. Jlo6blva, MOATOTOBKA U 00OTAIIEHUE CHIPbS Mocksa: MUCHUC, http://e.lanbook.com/b
[[BETHBIX METAJIIOB 2013 ooks/element.php?
pll_id=47431
JI1.6 | CrpensauxoB H. A. OHeprocOepexeHue: yaeOHUK HoBocubupck: http://biblioclub.ru/ind
HoBocubupckuii ex.php?
roCyIapCTBEHHBIN page=book&id=43628
TEXHUYECKUI 3
yHUBepcuret, 2012
JI1.7 | Slmranmen U. M. TexHOJIOrHs U KOMIUIEKCHAS MEXaHU3aIUs Mocksa: ['opHas https://biblioclub.ru/in
OTKPBITBIX TOPHBIX PabOT. kHura, 2009 dex.php?
ImapoMexaHu3upOBaHHBIC U TTOIBOIHBIC TOPHBIC page=book&id=22921
paboTHI: y4eOHUK 5
JI1.8 |Perun H. . IToaroroBka ropHBIX MOPOJ K BBIEMKE: ydeOHOE Mocksa: I'opHas https://biblioclub.ru/in

rocooue

kuura, 2012

dex.php?
page=book&id=22908
3



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3267
http://e.lanbook.com/books/element.php?pl1_id=47413
http://e.lanbook.com/books/element.php?pl1_id=47414
http://e.lanbook.com/books/element.php?pl1_id=47425
http://e.lanbook.com/books/element.php?pl1_id=47431
http://biblioclub.ru/index.php?page=book&id=436283
https://biblioclub.ru/index.php?page=book&id=229215
https://biblioclub.ru/index.php?page=book&id=229083

ABTOpBI, COCTaBUTENIU 3ariaBue W3narenscTBO, rof On.aapec
JI1.9 |Jlomonocos I'. T. [Tpon3BOCTBEHHBIE IPOIIECCHI MOI3EMHOM Mocksa: ['opHas https://biblioclub.ru/in
pa3pabOTKU PYAHBIX MECTOPOXKICHUIT: YUCOHHK kHura, 2011 dex.php?
page=book&id=22908
1
JI1.10 |Kyry3oB b. H. Be3zonacHoCTh B3pBIBHBIX paboT B TopHOM aene 1 | Mocksa: [opHast https://biblioclub.ru/in
MPOMBIIIJICHHOCTH: Y4eOHOe Toco0ue kuura, 2009 dex.php?
page=book&id=22902
8
JI1.11 | Kamnynos 1. P., KomOuHmpoBaHHas pa3paboTKa pyIHBIX Mocksa: ['opHas https://biblioclub.ru/in
PeuteHMKOBa M. B. MECTOPOXKICHHUN: ydyeOHOe TocoOue kHura, 2012 dex.php?
page=book&id=22893
2
JI1.12 | Kanroruu JI. 1., MarmuHs! 1 000pyTOBaHUE IS Mocksa: ['opHast https://biblioclub.ru/in
Xazanosuu I 11, TOPHOCTPOUTENBHBIX paboT: ydeOHoe mocodue kHUTa, 2013 dex.php?
Bonkos B. B., page=book&id=22893
Boponosa 2. IO., 1
OtpoxoB A. B.,
Yepuoix B. I,
Kanrosnu JI. U.,
Xazanosuy I. 1.
JI1.13 |ITankuna I B., DHeprocOepekeHrne U SHepreTHIecKast Mocksa: Axagemust https://biblioclub.ru/in
I'yceBa T. B., 3((eKTUBHOCTE: yueOHOe mocodue CTaHAapTU3aLUH, dex.php?
Bbanamos @. B., METPOJIOTUH U page=book&id=13702
Mernskos 0. O., ceprudpukanum, 2010 |4
Tamo E. I',, Ilankuna
I. B.
JI1.14 | Otron6wmar I1I. VYrpasieHue pyIHONH MacCoOi: MpakTHIeCKOoe Mocksa: ['opHast https://biblioclub.ru/in
mocooue kHura, 1996 dex.php?
page=book&id=22920
8
JI1.15 | Anexcangpos A. B., Hamnpasnennoe u3mMeHeHne CBOHCTB TOPHBIX Mocksa: [opHas http://e.lanbook.com/b
JIntBuHOBa H. M., opoJ PU3UKO-XMMHYECKHM BO3/ICHCTBHEM B KHHUTa, 2012 ooks/element.php?
Anexcangposa T. H. 1ersix 3¢ (HEeKTUBHON PYIOTOATOTOBKH pll id=49713
JI1.16 | Bapanos A. B., DHeprocOepexxeHne u SHeprodPPeKTHBHOCTD: Tam6o0B: TamboBckuit | https:/biblioclub.ru/in
3apannus XK. A. yueOHOe mocobue rocy1apCTBEHHBIN dex.php?
TEXHUYCCKHH page=book&id=49890
yausepcurer (TITY), |8
2017
6.1.2. lonoTHUTEJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3znarenscTBO, rof On.aapec
JI2.1 |TamxaB.JL, OcHOBBI 3((EKTUBHOTO UCTIOIB30BAHUS Mumck: Benopycckas | https:/biblioclub.ru/in
Bapanosa A. A. JSHEPropecypcoB : TEOPHs U MPAKTUKA Hayka, 2007 dex.php?
SHEprocOepekeHHs: MOHOTpapus page=book&id=14304
9
JI2.2 [ AbpamoB A. A. Texnomorus nepepaboTKu 1 00OTAICHUS Mocxksa: I'opras http://e.lanbook.com/b
MOJIE3HBIX HCKOIAEMBIX kuura, 2004 ooks/element.php?
pll cid=25&pll_id=3
266
JI2.3 |Saranen U. M., IlepepaboTka ropHBIX MOPOA C HCHONB30BaHNEM | Mocksa: [opHas http://e.lanbook.com/b
JleBanos H. U., CPEICTB TUAPOMEXaHU3ANN kuura, 2008 ooks/element.php?
Tyxenb A. D., JIatioB pll_cid=25&pll_id=3
B. M. 276
J12.4 |Tonuapos C. A. DU3UKO-TEXHUYECKUE OCHOBBI Mocksa: ['opHast http://e.lanbook.com/b
pecypcocOepexeHus Ipu pa3pyleHHH TOPHBIX kuura, 2007 ooks/element.php?
OpoJI pll_cid=25&pll_id=3
282
JI2.5 |Kapkamame I'. I MexaHHUYECKOe pa3pyIIeHHe TOPHBIX TOPO: Mocxkga: T'opras http://e.lanbook.com/b

ydebHoe mocodue

kuwnra, 2004

ooks/element.php?
pll_cid=25&pll_id=3
284



https://biblioclub.ru/index.php?page=book&id=229081
https://biblioclub.ru/index.php?page=book&id=229028
https://biblioclub.ru/index.php?page=book&id=228932
https://biblioclub.ru/index.php?page=book&id=228931
https://biblioclub.ru/index.php?page=book&id=137024
https://biblioclub.ru/index.php?page=book&id=229208
http://e.lanbook.com/books/element.php?pl1_id=49713
https://biblioclub.ru/index.php?page=book&id=498908
https://biblioclub.ru/index.php?page=book&id=143049
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3266
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3276
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3282
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3284

ABTOpBI, COCTaBUTENIU 3ariaBue W3narenscTBO, rof On.aapec
JI2.6 |Ilyuxos JL A., IMom3emHas pa3paboTka MECTOPOXKICHUI Mocksa: I'opHas http://e.lanbook.com/b
Kexenenckuii FO. A. | mone3nsix uckonaembix. B 2 1. T. 2.: yueOHuK kHura, 2013 ooks/element.php?
ISl By30B pll_id=66454
JI2.7 |Ky3smun U. B. CHIKeHne YHeproéMKOCTH TIporiecca Mockga: I'opras http://e.lanbook.com/b
PYZONOArOTOBKY IIPU AE€3UHTETPAaLUU PYbl B kHura, 2013 ooks/element.php?
BaJIKOBOH IpOOMIIKE BEICOKOTO AAaBJICHUS Ha pll_id=49765
pUMepe OKUCIICHHBIX KEJIE3UCTHIX KBapIIUTOB
JI2.8 |bpeycE. C. VHHOBAIIMOHHBIC METO/IBI YITPABICHUS Mocksa: https://biblioclub.ru/in
HpeANpUATHEM: MOHOTpadus Jlabopatopus xaury, | dex.php?
2012 page=book&id=14024
3
JI12.9 |Yupkos A. C. Jlo6bIva u mepepaboTKa CTPOUTEIHHBIX TOPHBIX Mocksa: ['opHast https://biblioclub.ru/in
MOPOJX: YIeOHUK kHHUTa, 2009 dex.php?
page=book&id=22892
8
6.3.1 IlepevyeHnb MPOrpaMMHOro o0ecrevdeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4|7-Zip
6.3.1.5 | AAnpexc.bpayzep

6.3.2 TlepeyeHb MHGOPMAMNOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Enunoe okHO A0CTyIa K MH(GOPMAIIMOHHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXY JIS)

Ayn. Ne Haznauenue OcHatenue
VYuebnas ayuTopus TUISL
MIPOBEACHUS 3aHATUHN
HEKHH?)HHOFO U COMHHADCKOIO VYuebHBIE MeCTa ¢ KOMIIbIOTepaMu. Paboduee MecTo mpenofaBaTens B COCTaBe
U, KYDCOBOIO IDOGKTIE gBaHI/ISI cron, cTyid, TymOa. Kommbiorep mnpemnopasarens ¢ AOCTYNIOM B HHTEPHET,
227 - KYP P P WHTEPAKTUBHBIN TIPOEKTO c MarHMTHO-MapKepHOU JIOCKOH.
(BBIIOJIHEHUSI KYpPCOBBIX paboT) P P p PKep
IPYIMOBEIX W MHIHBHI aJ'ILHBIX, MoTOpHU30BaHHBI JKpaH € MOTOJIOYHBIM IpoeKTOpoM. IloTonouHas kamepa.
Py . Y Jokyment-kamepa. HactonbHbli MUKpOQOH. 3ByKOBas cucTeMa.
KOHCYJIbTaIHH, TEKyIIero
KOHTPOJISI U IPOMEKYTOUHON
JlaGopatopus Ob6orarienue N .
nonefHprHCKonaeMHx - KoHIleHTpalOHHEIIT  CTOJ, KOHIEHTPAaTOp  LEHTPOOEXKHBIN,  MAaIlldHA
Tposenenme  mpaKTHaecknx nabopaTopHass OTcaloyHas, cemapaTop dJeKTpoMarHuTHbIA. KommbioTep
JI108 I 2?60 ATODHLIX p aGoT o JlabopaTopHast MeOeIb, MOHKa C TIOAKIFOUYCHUEM K BOIOTIPOBOY.
paTop p Kommbrotepsl, JabopaTopHoe 0OOpYIOBaHHE IO  PYAONOATOTOBKE U
JUCLMIUIMHE OooramieHue
00orameHno
TIOJIE3HBIX NCKOMIAEMBIX
JlabopaTtopus Ooboramenus | JJabopaTopHBIe CTONBI M MKa(pBl. 2 MONKH ¢ MOAKIIOYCHHEM K BOJIOIIPOBOJY.
I10JIE3HBIX NCKOMAEMBbIX Ikad cymmnpueni. [nuta ucneit. cxar. npecca. Banusl. Habopel mepHOit
[IpoBenenne  mpakTHUYECKUX M |MOCYIbl. Bechl 3/1eKTpOHHBIE M MexaHuueckue. Buckosumerpbl. Kommuiekrt
J1206-207
T1a00paTOPHBIX pabot o | popm. TIpubop Jle-lllarenpe.Ilpubop HarpyxkeHus. MenbHUIIA IIapOBAasi.
JUCLIMIIIMHE Oo6oramenue [ Habop cur. Kamepa nHopmamsHOro TBepaeHus.Yama 3aTtBopeHus cdep.
TOJIE3HBIX HCKOMAEMBbIX ITpu6op Buka. [Tputdop I1TP.
YuyebHas ayIUTOpHUs IS
MIPOBEICHU 3aHATHI
HEKHHJ;HHOFO U COMUHADCKOLO VYueOHble MecTa (CTOJNBI U CTYINBs). Pabodee MecTo mpernojaBaTelisi B COCTaBe
I KYDCOBOI6 TDOCKTH (I))BaHI/IH cToi, cTyn, TymOa. KommproTep mpenomaBaTens C IOCTYIIOM B HHTEPHET,
225 (BLIn’onHyer;msl < (E)BHX p abor) HMHTEPaKTUBHBII NIPOEKTOP [¢ MarHUTHO-MapKepHOU JIOCKOH.
OVIIOBEIX 1 YEHHHBHH fn LHHX’ Motopu30BaHHbBII dKpaH C MOTOJOYHBIM NpoekTopoM. [loTonmounas kamepa.
py . Y JlokymeHT-kamepa. HacTonbHBIH MUKpOQOH. 3BYKOBas CHCTEMA.
KOHCYJIbTalUH, TEKYILEro
KOHTPOJISI U IPOMEXYTOUHON

8. METOJUYECKHUE YKA3AHUA JJIA OBYYAIOIINXCA 11O OCBOEHUIO JUCIHUIIJIMHBI (MOAY JIS)

Metoaunyeckue ykazaHus A5l 00y4alOUIUXCs 0 OCBOSHUIO MOIYJIS
1. sydenue paboyeli mporpaMMbl MOTYIIA.
2. Obs3aTenbHas IOATOTOBKA K MPAKTHYSCKUM 3aHSTHSIM.

3. M3yueHue OCHOBHOM U JIOIOJIHUTENBHOM JIUTEPATYPbl, UHTEPHET-UCTOUHUKOB.
4. BoinonHeHne BceX BUAOB CAMOCTOSTENLHON paboTHI.

D¢ dhexkTHBHOE OCBOCHUE MOIYJIS IPEATIONIaTaeT PETYIIPHOE MOCEIICHNE BCEX BHOB Ay TUTOPHBIX 3aHATHH, BBITIOJIHEHHE TUTaHA



http://e.lanbook.com/books/element.php?pl1_id=66454
http://e.lanbook.com/books/element.php?pl1_id=49765
https://biblioclub.ru/index.php?page=book&id=140243
https://biblioclub.ru/index.php?page=book&id=228928

CaMOCTOSITENIFHOI PaboTHI B OJTHOM 00BEMe U MPOX0XKICHUE aTTECTAMH B COOTBETCTBHHU C KaJIeHAAPHBIM yUeOHBIM Ipa(uKoM.
MaructpaHty peKOMeHyeTcsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOW M IONIOJHUTENBHOM JIuTepaTypsl. JocTyn K
HH()OPMAIMOHHEIM pecypcaM OHOIHOTEKH 1 HH()OPMAIIHOHHO-CIIPAaBOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHn3oBaH B
YUTAIFHOM 3aj1e OnbIroTeky co crannoHapHbIX [I9BM, mbo ¢ muanoro [I19BM (HOyTOYKa, TNIAHIIETHOTO KOMITBIOTEpa MITH
MHOT'0 MOOMJIBHOT'O YCTPOMCTBA) HOCPEICTBOM OECIIPOBOAHOIO AOCTYIA IPH aKTUBALIMU WHMBUYAILHON YUETHOI 3aInCH.
[Tosp30BaHME MHPOPMAMOHHBIMU PECYPCAMH PACIIUPSACT BOZMOXKHOCTH OCBOCHHS KypCa, BBIOJIIHEHHSI CAMOCTOSATEIBHOI paboTHI.

3amaHus ¥ METOUYECKUE YKa3aHUs K BBITIOTHEHUIO MPAKTHYECKUX 3aHATHI COCTABJICHBI B COOTBETCTBUH € PaboUeil mporpaMMoit
Monyis "Moayinbs 4 IHHOBallMOHHBIE U dHEprocOeperaroiiye TEXHOIOTUH B J0ObIYe, 000TrallleHud U METAJUTyprun' MpeCcTaBIeHbI
B YMK monmys.

IIpakTHyeckre 3aHATHUS BKIIOYAIOT B ce0s1 OCBOCHHE IEHCTBHIA, 00CYXIeHHe po0IeM TI0 OCHOBHBIM pa3JieiaM Kypca u
HaTpaBJIeHbl Ha yIIIyOJeHne U3yYeHHOTO MaTepHala U Ha MpruoOpeTeHre yMEHUI U HaBBIKOB.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSATHUSM UCIIOIB3YIOTCS METOINYECKUE YKa3aHUsl, B KOTOPBIX OIMMCAHbI COACPKAHUE U METO/IbI
WX TIPOBENICHHSI, YCIOBHUS BHITOTHEHNUS, C(DOPMYITHUPOBAHBI BOIPOCHI K PE3YJIbTaTaM BBITIOTHEHUS 3aIaHH.

3agaHus U METOANYECKUE YKa3aHHs K BBIIOIHEHUIO 1a00PaTOPHBIX PabOT COCTABIEHBI B COOTBETCTBUU C paboydeit mporpaMmoit
Moxyis "Moxyis 4 IHHOBaIlMOHHBIE M 3HEprocOeperaromnie TEXHOJIOTHH B JOOBIYe, 000TallleHHH U METaJUTypriH' IpeACTaBICHEI
B YMK monyis.

JlabopaTopHBIi MPAaKTUKYM HAMpaBlIeH Ha YIIyOJIeHHOe U3yueHHe MaTepyana U Ha IPHOOpeTeHne yMEHHs, HaBBIKOB U OTIbITa
MpPOBEIEHUs IKCIIEPUMEHTA, aHANIN3a U 0OPabOTKHU €ro pe3ysbTaToB.

C 11e7B10 OIICHKH YPOBHS OCBOCHHS MaTepHaia M0 KaKI0i 1abopaTopHOI paboTe COCTABIAETCS OTUET, HA OCHOBAHHUH KOTOPOTO
MPOBOAUTCA 3aIUTA JIAOOPATOPHOIT pabOTEL.

Metoandeckrne peKOMEHIAINN K OPTaHU3alUU U BBITOJHEHHUIO CAMOCTOSATEIEHOW PabOThI COCTABJICHBI B COOTBETCTBUU € paboUei
nporpaMMoit Moy "Moayns 4 IHHOBaIlMOHHEIE U SHEProcOeperarolire TEXHOIOTHH B JOObIYe, 000TallleHHH H MeTaJUTyprun"
npencrasieHsl B YMK monys.

CamocTosTenbHas paboTa CTYACHTOB BKIIFOYACT OCBOCHHE MaTepHaia, BEITOJHEHUE JOMAIIHUX paboT, MOATOTOBKY K BHIITOJIHEHHIO
3a/IaHU{ PAKTHYECKUX 3aHATUH, U TOJITOTOBKY K 3a4ETy U 3K3aMEHY.

Metoauyeckue peKOMEHIAIMK K OPraHU3ally U BBIMOJIHEHUIO KYpCOBON pabOThl COCTaBJIEHBI B COOTBETCTBUH € pabouei
nporpaMMoi MotyJs "Moyiis 4 IHHOBAIIMOHHBIE U SHEProcOeperaroIiye TEXHOJIOTHHU B JOObIYe, 000TallICHUN U METaJUTyprun"
npencrasieHsl B YMK moayns.

MeTtoandeckux PEKOMCHOAIUH 110 OpraHru3anunu 06paSOBaTeJ’ILHOFO mnmpouecca ajist 06y‘ICHI/IH HWHBAJIMAOB U JIMI C OTpaHUYCHHBIMU
BO3MOXHOCTAMH 3T0POBb

IIpu He0OXOAUMOCTH MPOrpaMMa MOIYJISI MOXKET OBITh aJallTHPOBAHA [T HHKIIFO3MBHOTO O0YYCHHS HHBAIUIOB U JIHII C
OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 37[0POBbSI C YUETOM OCOOCHHOCTEH MX NMCUXO(MU3UUECKOT0 Pa3BUTHSL, HHIMBUIYaIbHBIX
BO3MOXKHOCTEH M HEOOXOMUMBIX CIICIUAIBHBIX YCIOBUAN UX O0yUCHHS.

[Ipu HaNUYUK B TPYIIIE CTYICHTOB C OTPAHHYCHHBIME BO3MOXKHOCTSIMH 3I0POBbsI BO3MOKHO HCIIOIB30BaTh aJalTHBHBIC
TEXHOJIOTHH.

JIJist CTYICHTOB C OTPaHMYCHHBIM CIIyXOM:

- UCTIOJIb30BAaHKE PA3HOOOPA3HBIX TUIAKTHICCKAX MATEPHAIOB (KAPTOUYKH, PUCYHKH, ITMCHbMEHHOE OMMUCAHUE, CXEMBI U T.II.) KaK
MOMOIIb JIJIsl MTOHUMaHHMS U PEIIeHHsI TOCTAaBICHHON 3aauH;

- HCTIOJIb30BaHKME BHICOMATEPHAJIOB, KOTOPBIE TAIOT BO3MOYKHOCTD IIOHSTEH TEMY 3aHSATHSI U OCYIIECTBUTH KOMMYHHKATHBHBIC
JIEUCTBUS,

- BBIMTOJIHEHHE TIPOCKTHBIX 33aHUI M0 H3y4YaeMbIM TEMaM.

JI7s CTYZICHTOB ¢ OTPaHUYCHHBIM 3PEHUEM:

- UCTIOJIb30BaHKE (PUIBMOB C BO3MOXXHOCTBIO BOCTIPHSTHSI Ha CITyX aBa€MOM B HUX HH(QOPMAIIUH IS TOCIIEAYIOIIETO e€
o0CyKIeHus;

- HCTIOJIB30BAaHKE ayIMOMATEPUAIIOB 0 H3y4aeMbIM TeMaM, HMEIOLIMMCS Ha Kadeape;

- HHIMBHyaJIbHOE OOIICHUE C TIPENoaBaTeiieM 0 H3y4aeMOMY MaTepray;

- TBOPYCCKHE 3aJaHUS 110 U3y4aeMbIM TEMaM HJIH 110 JIHYHOMY JKEJIaHHUIO C YIETOM HHTEPECOB 00y9IaeMoro.
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