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1. HEJIX OCBOEHUA

1.1

Ienu ocBoeHus qucuuIuInHbl - DOpMUPOBaHUE Y CTYACHTOB 3HAHUM, YMEHUI M HAaBBIKOB 10 IIOTY4YEHUIO IOPOLIKOB
METaIoB, CIIIABOB U METAJIONOIOOHBIX COeTUHEHUH I CO3aHHs TOPOIIKOBBIX MATEPHUANIOB C YyUETOM
SKCITyaTallMOHHBIX TPEOOBAHMIL, TIPEABSBIAEMBIX K HUIM B Pa3lIMYHBIX OTPACIIIX TEXHHUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

brox OIT: B1.B.IB.01
2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 [ARTCAD
2.2 Jucuunianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
npelecTByoliee:
2.2.1 |VHXUHUPUHT MALMH U arperaTtos IPOU3BOJACTBA METAIUIOU3 SN
2.2.2 |JlorucTuka M 3KOJU3aMH TEXHOJOTHI YEPHON METaLTypriu
2.2.3 | Meramnyprusi allOMHUHHUS U MarHus
2.2.4 | MHOTOKOMIIOHEHTHBIE TUarpaMMbl COCTOSIHUS
2.2.5 |HayuHo-uccrnenoBarenbckas pabora
2.2.6 |HayuHo-uccrnenoBarenbckas pabora
2.2.7 |HayuHo-uccrnenoBarenbckas pabora
2.2.8 |HayuHo-uccrnenoBaTenbckas padora
2.2.9 |HayuHno-uccrnenoBaTenbckas padbora
2.2.10 |HayuHo-nuccnenoBarensckas pabora
2.2.11 |HayuHo-nccnenoBarensckas pabora
2.2.12 | HayuHble OCHOBBI HAaHECEHUS IIOKPBITUI
2.2.13 | OcHOBHI OM3HECA B METAJLTY PTHH
2.2.14 | OCHOBBI 3JEKTPOMETAILTYPrHUECKOT0 TPOU3BOCTBA
2.2.15 |IIpon3BoACTBO CTAllM B KOHBEpTEpax
2.2.16 |TIpouecchl popMOBaHHUS U CIICKAHHS METAJUTMICCKUX MTOPOIIKOB
2.2.17 |PecypcochOepexeHue i IKOJIOTH COBPEMEHHBIX MPOLIECCOB 00pabOTKH METAIUIOB JaBJICHHEM
2.2.18 | PeuuwIuHr MeTamioB
2.2.19 | Teopus TepMuUYECKOH 00paOOTKA METAIIJIOB U OCHOBBI SKCIIEPUMEHTA
2.2.20 | TexHONOTHUS JIMTEHHOTO MPOU3BOJICTBA
2.2.21 | DU3HKO-XUMHUYECKUE MPOLECCHI B IUTEHHOM MTPOU3BOJCTBE
2.2.22 | CoBpeMeHHbIE HHCTPYMEHTAIbHBIE METOABI U CPEACTBA KOHTPOJIS apaMeTPOB paOdOThl METAILTYPTUUYECKUX arperaToB
2.2.23 |KomnbroTepHOE MPOEKTUPOBAHUE MPOIEcCOB U TexHomoruit OM/]
2.2.24 |KoucTpynpoBaHMe TUTEHHON OCHACTKH, pa3zen |
2.2.25 |MeramnoBeaeHue, 4acTh 1
2.2.26 |Merannyprus TyromiaBKuxX U pacCESHHBIX PEIKUX METAJIOB
2.2.27 | Meranayprus TSXKeIblX IBETHBIX METAILIIOB
2.2.28 |Meroap! aHanM3a CTPYKTYPBI METAIIJIOB U CIUIAaBOB
2.2.29 | Merposorus u u3MepuTenbHas TEXHUKA
2.2.30 |IIpon3BOACTBO OTIMBOK M3 CIUIABOB I[BETHBIX METAJIOB
2.2.31 | CoBpeMeHHBIE METOBI IPOU3BOICTBA CIUIOUIHBIX U MOJIBIX U3JENUi
2.2.32 | Teopus u TEXHOJIOTHS IPOU3BOACTBA CTAJIH B JIEKTPOIIEYax
2.2.33 | TemoTexHHUKA ¥ SKOIU3AMH METAILTYPrHUECKHUX TIeueit
2.2.34 | TexHomoruu U 000PyAOBaHHE TSI MOTUDHKAITUH TOBEPXHOCTH
2.2.35 | TexHOJOTUsI KOMIIO3UIIMOHHBIX MaTEPHAIIOB
2.2.36 |3aKOHOMEPHOCTH M MEXaHU3Mbl (POPMUPOBAHHUS MATEPUAIIOB B INTUBHBIX TEXHOJIOTHUSIX
2.2.37 | 3akOHOMEPHOCTHU, MEXaHU3MBbI U TUArHOCTHKA MPOLIECCOB CAMOPACIPOCTPAHSIONIETOCS BHICOKOTEMIIEPATYPHOI'O CHHTE3a
2.2.38 | MHdopMaioHHbIE TEXHOJIOTHH YIIPABICHUS METAITYPTUUeCKUMU TTeYaMu
2.2.39 | KoHcTpyHnpoBaHUe TUTEHHON OCHACTKH, pasaen 2
2.2.40 |Jloructuka BTOPUYHBIX PECYPCOB
2.2.41 |MeramnoBeneHue, 4acThb 2
2.2.42 |Merammyprust 61aropoHbIX METaJUIOB




2.2.43 |Meramnyprus peAKO3eMeIbHBIX U PaJHOaKTHBHBIX METAJIIOB

2.2.44 |Mertpororus, CTaHAapTU3ANUS U METOABI KOHTPOJIS U aHATIHN3a BELIECTB

2.2.45 | MogenbHO€E IPOU3BOJCTBO

2.2.46 | Oraeynops! METaJLITypru4ecKoro Ipou3BOJICTBA

2.2.47 | OcHOBBI IPOMBILIUIEHHOTO JU3aiiHa U IOBEIUPHOIO Jeia

2.2.48 |Ilopuctbsle mopouIKoBbie MaTepuasbl. [lopomkoBbie MaTepuaisl Ui y3i10B TpeHus. [lopomikoBsie anmMazocoaepkaine
MaTepHabl.

2.2.49 |IIpou3BOACTBO OTIMBOK U3 CTAJIU U YyT'yHA

2.2.50 |IIpou3BOACTBO TSKETBIX BETHBIX METAIJIOB

2.2.51 |IIpousBoacTBo (peppociiaBoB

2.2.52 |Pa3nuBKa cranu U CHELRIEKTPOMETaILTY Prist

2.2.53 | TexHonoruueckue JTUHUN U KomIiekebl OM /]

2.2.54 | ®usnko-MexaHU4YeCKIEe CBOMCTBA METAJIJIOB

2.2.55 | XuMus oKpyKaromie cpeisl

2.2.56 |lludpoBoe MoaenmupoBanue nporeccoB u HHCTpyMenTta OMJ]

2.2.57 |3amuTHBIE OKPBITUS Ha METAIONPOAYKIIUU

2.2.58 | HdopMaIioHHbIC TEXHOJIOTHH B Ie(OPMAMOHHON 00pabOTKe METaJLIIOB

2.2.59 | KomruiekcHOE HCTIONb30BAHUE CHIPhSI M TEXHOTC€HHBIX MaTEPHUajioB

2.2.60 KOHCprKI.II/IOHHLIC IMMOPOIIKOBBIC MaTEpUaJbl 06H.ICMaIHI/IHOCTpOI/ITeJ'ILHOFO U CIICHMAJIbBHOI'O Ha3HAYCHUA

2.2.61 |MarepuanoBeaeHre U TePMOOOPaOOTKa METAIIOB U CIIABOB

2.2.62 | MarepuasioBe/icHUE HEMETAITHYECKUX MAaTEPUaIOB

2.2.63 | Metoapl Hccaeq0BaHUs TEXHOJOTHUECKUX MPOLIECCOB U 000pYyI0BaHUS

2.2.64 |MeTtoabl OLIEHKH KauecTBa U HCCIEJOBAaHUS METAILTypPrHUECKIX CBOUCTB TEXHOTECHHOTO ChIPbS M BTOPUYHBIX PECYPCOB

2.2.65 | MopenupoBaHHe IPOLECCOB H OOBEKTOB B METAJTypTIUU

2.2.66 |Hamryumie 10CTyIHBIE TEXHOIOTHU B METAILITYPIHU

2.2.67 |OO6opynoBaHHE TUTEHHBIX LIEXOB

2.2.68 | OCHOBBI aIIUTUBHBIX TEXHOJIOTHI

2.2.69 | OCcHOBBI POLIECCOB CAMOPACIIPOCTPAHSIOIIETOCs BEBICOKOTEMITEPATYPHOTO CUHTE3a

2.2.70 |IIpoexTupoBaHUE HOBBIX U PEKOHCTPYKLUS ACHCTBYIOIIUX IUTEHHBIX 1IEXOB

2.2.71 |Ilpom3BoncTBO O6IArOPOTHBIX METAJLIOB

2.2.72 | IIpou3BOACTBO JETKUX METAJUIOB

2.2.73 |IIpon3BOACTBO OTIMBOK M3 CIUIABOB I[BETHBIX METAJLIOB

2.2.74 | IIpou3BOACTBO PENKUX METAJIOB

2.2.75 |1Ipon3BOACTBO CIMTKOB U3 CIIJIABOB LIBETHHIX METAJIIIOB

2.2.76 COBpeMeHHLIe METOABI UCCJICAOBAHHA MECTAJINIMYECKUX MaTCPUAJIOB

2.2.77 COBpeMeHHLIC IMPOLECCHI B METAJLTYPTUH U MAaTCPUAJIOBEACHHUN U METOAbI UX UCCIICAOBAHHUSA

2.2.78 | CnernumanbHble CIIOCOOBI JIUThS

2.2.79 | Teopust MeTaJUTypruyecKuX MpOoLECCOB

2.2.80 | TepmoanHamMuyecKue pacdeThl U aHAIN3 (Pa30BBIX JHUArPaMM MHOTOKOMIIOHEHTHBIX CHCTEM

2.2.81 | TexHomoruu 3auIuThl 000PYIOBaHUSI U METAJUIONIPOAYKIIMU OT KOPPO3UU

2.2.82 | TexHomoruueckue MpoIecch MIACTHIECKO 00pabOTKI METANIIOB U CIIIIABOB

2.2.83 | TexHONOTUsI KOMIO3UIIMOHHBIX MaTEPHATIOB

2.2.84 | Dxomorus METaUTyprHUECcKOr0 MPOM3BOACTBA

2.2.85 | ABromarusauus MamuH U arperatos OM/]

2.2.86 |JluarHocTuKa U 3KCIEPTU3a KOPPO3HUOHHBIX Pa3pyLICHUI METAIUIOB

2.2.87 | Jlu3aiid TUTOTO M3IEIHSI

2.2.88 | IHHOBalMOHHBIC TEXHOJIOTUU H 000PYI0BaHKE (EPPOCILIAaBHOTO MPOU3BOJICTBA

2.2.89 | KoMmbroTepHOE NPOEKTUPOBAHUE U HHXUHUPUHT

2.2.90 |MarepuanoBequeckue OCHOBBI IPOU3BOCTBA TBEPABIX CIIJIABOB

2.2.91 |Meroap! aTTeCTAllMU HAHOCTPYKTYPHUPOBAHHBIX IIOBEPXHOCTEH

2.2.92 | MogenupoBaHuE TEXHOJIOTHYECKUX MPOIECCOB

2.2.93 | MoHUTOpHUHT pabOThl METAILTYPTUYECKOTO MPEATIPUSATHS

2.2.94 | OCHOBBI TEOPUHU CBAPKU U TIAWKU JTUTHIX U3JEITHHA

2.2.95 | OcobeHHOCTH MOTYYEHUS! BBHICOKOTOYHBIX OTIMBOK




2.2.96

OTaUBKY U1 METAJLUTyprUUeCcKO U TOPHOI00BIBAOIIEH OTpacieit

2.2.97 |llopomukoBble MaTepPHANbI IS SNEKTPOTEXHUUECKON MPOMBIIUICHHOCTH. TyroIuiaBKre MOPOIIKOBBIC MaTepUaIbl
2.2.98 |llpuknanHas TepMOAMHAMUKA M KUHETUKA METALLIyprU4eCKUX IIPOLECCOB

2.2.99 |IIpon3BoAcCTBO NPSIMOBOCCTAHOBIIEHHOTO JKee3a

2.2.100 | IIpombInuIeHHAS YKOJIOTHS M TEXHOJIOTHH JIeKapOOHU3AIIH

2.2.101 |Pa3nuBKa cTanu U CHELBIIEKTPOMETAILUTYPIHUs

2.2.102 | Pecypco- u 3HEprocOeperaromme TeEXHOJIOTHH IPOM3BOACTBA OJIArOPOTHBIX METAJLIOB

2.2.103 | Pecypco- u 3HEprocOeperarome TeXHOJIOTHH TPOU3BOACTBA METH, HUKENS U COIYTCTBYIOIIHNX JIEMEHTOB
2.2.104 | Pecypco- u 3HEprocOeperarone TeXHOJIOTHH IIPOU3BOACTBA TYTOIUIABKIX M PACCETHHBIX PEIKIX METAJIOB
2.2.105 | CBC-TexHONOTHH MOJIy4eHUsI HEOPraHUIECKUX MaTepHUasIoB

2.2.106 | CoBpemMeHHbIE POU3BOICTBEHHBIC TEXHOJIOTUN

2.2.107 | TerosHepreTUka U BTOPHUHBIE YHEPTOPECYPCHI

2.2.108 | Texunonoruu Big Data

2.2.109 | TexHOJNOTHSA HHAYCTPHAIBHBIX IPOLECCOB NeOPMAMOHHON 00pabOTKH METAILUIOB U CILUIABOB
2.2.110 |Hudpooe MoaenrpoBaHue NporeccoB U uHCTpymenTa OMJ]

2.2.111 | Dxomu3aiiH U 3eJI€HbIE TEXHOJIOTNHU

2.2.112 | Dxonmorust TMTEHHOTO MPOU3BOACTBA

2.2.113 | ABromMaTu3ays MpoIecCcoB IKCTPAKIUI

2.2.114 | AnauTHBHBIE TEXHOJOTUH B JINTEITHOM NPOU3BOCTBE

2.2.115 | AHanu3 NaHHBIX U QHATUTUKA B IPUHATUY PELICHUI

2.2.116 | Addunax 61aropoHBIX METAJUIOB

2.2.117 | detexTs! B OTIMBKAaX, CIOCOOBI BEIBICHHS U yCTPAHEHHS

2.2.118 |3amuTa HHTEIUIEKTYITLHONW COOCTBEHHOCTH U ITATEHTOBEIICHHUE

2.2.119 | Umxenepus OHOIOBEPXHOCTEH

2.2.120 | IHHOBaMOHHOE NPOU3BOCTBO BBICOKOJIETUPOBAHHOM CTalIM U CIUIABOB

2.2.121 |KoHcTpyrpoBaHre 1 MOACTUPOBAHUE METAJNTMYECKUX MaTEPHATIOB

2.2.122 | Marepuaisl Ha OCHOBE yTiepo/ia

2.2.123 | MeTannoBeacHue, 4acTh 3

2.2.124 | Meramurypruueckie METo/Ibl epepaboTKH MPOMBIIIIICHHBIX U OBITOBBIX OTXOOB

2.2.125 |Mertozapl 1 UHCTPYMEHTHI OEpEKINBOTO IPOU3BOJICTBA

2.2.126 | MonenupoBaHue TUTEHHBIX MTPOIIECCOB

2.2.127 | ObGecnieueHne eqUHCTBA U3MEPEHUH TPHUOOTOTHUECKAX U MEXAHUYECKHX CBOICTB

2.2.128 | O6opyaoBaHME U TEXHOIOTUH CHEIHATBHON 3IEKTPOMETAILTYPTUI

2.2.129 | ObGparieHue co IIaKaMH U IIaMaMu

2.2.130 |IInaHupoBaHHE 3KCIEPUMEHTA

2.2.131 |Pa3paboTka u peanu3anus MpeAnpUHIMATEIECKAX IPOEKTOB

2.2.132 | Pecypco- u 3HeprocOeperaroie TeXHOIOTHH POU3BOICTBA ATFOMUHIS U MarHHS

2.2.133 | Pecypco- u aHEprocOeperarome TeXHOJIOTHH MPOU3BOICTBA PEAKO3EMETBHBIX H PATHOAKTHBHBIX METAIIIOB
2.2.134 | Pecypco- 1 3HEprocOeperaromme TeXHOIOTHH TPOM3BOACTBA CBUHIIA, IIMHKA W COIYTCTBYIOIINX AJICMEHTOB
2.2.135 | CoBMeIeHHBIEC IPOIIECCHI 1e(hOPMAIMOHHO-TEPMHYIECKON 00pabOTKH

2.2.136 | CoBpeMeHHbIE METO/IbI METAJUTYPIMH U MAILIMHOCTPOSHHUS

2.2.137 | CoBpeMeHHbIE TeXHOJIOTHIECCKIE PEIICHUs B AeopMaIiioHHOH 00pab0TKe METAJIOB U CILIABOB
2.2.138 | TepmoauHaMu4ecKre pacue€Tbl MHOITOKOMIIOHEHTHBIX JUarpaMM COCTOSTHUS

2.2.139 | TexHOT€HHOE CHIpPbE M BTOPHUYHBIE PECYPCHI

2.2.140 | TexHONOTMYECKUE OCHOBBI aJANTUBHOIO IPOU3BOACTBA U CHELUAIBHON AIIEKTPOMETAITYprun
2.2.141 | TexHONOTHsI MPOU3BOJICTBA TBEPBIX CILIABOB

2.2.142 | Dxonoruueckas 3KCrepTh3a

2.2.143 | HayuHo-uccnenoBaTenbeckas paboTa

2.2.144 |HayuHo-uccnenoBaTenbckast paboTa

2.2.145 |HayuHo-uccnenoBaTtenbckast paboTa

2.2.146 |Hayuno-uccnenoBaTtenbckas paboTa

2.2.147 |Hayuno-uccnenoBaTenbckast paboTa

2.2.148 | Hayuno-mccnenoBaTtenbekast paboTa




2.2.149 |Hayuno-uccnenoBaTenbckast paboTa

2.2.150 |IloaroroBka K MpOIEAype 3aMIUTHI U 3aI[UTa BBITYCKHOHN KBaTH(DUKAIMOHHOH paboOThHI

2.2.151 |TloaroroBka K MpoIEAype 3aMUTHI U 3aI[UTa BBITYCKHOH KBaTHN(DHUKAIMOHHOH paboThI

2.2.152 |TloaroroBka K MpOIEAype 3aIIUTHI U 3aIIUTAa BBITYCKHOH KBaTN(DHUKAIIHOHHON paboTh

2.2.153 |TloaroroBka K IpOIEAype 3aIIHUTHI U 3aIIUTAa BEITYCKHOH KBaTHN(DHUKAIIMOHHON paboThH

2.2.154 |TloaroroBka K IpOIEAype 3aIIMATHI U 3aIIUTa BBITYCKHOH KBaTN(PHUKAIHOHHOH paboTh

2.2.155 |TloaroroBka K MpOIEAype 3alIATHI M 3aIIUTa BBITYCKHOH KBaTN(PHUKAIIHOHHOH PaboThH

2.2.156 |IloaroroBka K IpoOIEAype 3aIINATHI M 3aIIUTa BEITYCKHOH KBaTH(QHUKAIMOHHON paboOThH

2.2.157 | OGoramenue pyn

2.2.158 | OGopynoBaHue ISl IPOLIECCOB MOPOIIKOBOW METAILTYypIHH

2.2.159 | OGopynoBaHHE U TEXHOJIOTHH CTAJICTUIABHIILHBIX 1IEXOB

2.2.160 | OcHOBBI MUHEPAJIOTHH U TIeTporpaduu

2.2.161 |IlpuxiamHas KpucTamiorpadus

2.2.162 |IIpoekTupoBaHUE TEXHOJOTUU U3TOTOBJICHUS OTIUBOK

2.2.163 | Teopus uHIyCTPHATILHBIX IPOLIECCOB AeOPMALIMOHHON 00pabOTKM METaJIOB U CIIABOB

2.2.164 | KommieKkcHOE UCTIONB30BaHKE ChIPhSl K OTXO00B ITTMHO3EMHOI MPOMBIIIIEHHOCTH

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: Cnioco0eH k aHATU3Y M CUHTE3Y B TEXHOJIOTHH MATEPHAJIOB

3HaTh:

TTK-2-32 OcHOBHBIE KIIACCHI MOPOLIKOBBIX MaTEPUANIOB U UX MPUMEHEHHE B IPOMBIIICHHOCTH.

ITK-2-31 OcHOBHBIE TEOPETHUYECKUE 3aKOHOMEPHOCTH BIIMSHUS TEXHOJIOTHYECKUX (DAKTOPOB HA CBOWMCTBA METAIUTMICCKIX
MTOPOIIIKOB.

IIK-1: Cnioco6eH BHIOMPATh METObI HCCIeI0BAHUS, IVIAHMPOBATH U MPOBOIMTH HEO0OX0AUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3yJILTATHI U 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MAaTepPHAJIOB

3HaThb:

ITK-1-33 OcHOoBHOE 000pyTOBaHHE VIS TTOTYIEHHIS METAUTNIECKUX TIOPOIIKOB MEXAHNUECKIMH U (DH3UKO-XUMHICCKAMH
METOJaMU.

IIK-1-31 OcHOBHBIE TPOLECCH MOTYYEHH METAIUINYECKUX TOPOIIKOB MEXAHHUECKIMHU METOAMH.

ITK-1-32 OcHOBHBIE MPOLIECCHI MOTYYCHUS METATTHYECKAX MOPOITKOB (PH3HKO-XUMHUIECKUMHU METOIAMH.

IIK-2: Cnioco0eH k aHATU3Y M CUHTE3Y B TEXHOJIOTHH MATEPHAJIOB

YMmerb:

[IK-2-Y1 YcranaBnuBaTh B3aUMOCBS3b MEX/Y CBOHCTBAMU METAITMUECKUAX MOPOLIKOB U TEXHOIOTHYECKUMHU TapaMeTpaMu HX
HOJTy4YEeHUsl.

IIK-1: Cnocoben BLIONPATH MeTOABI HCCIIETOBAHNUS, IVIAHNPOBATH 1 NPOBOAMTHL HEOOX0INMbIe IKCIIEPUMEHTHI,
HHTEPIPETHPOBATH Pe3yIbTATHI U 1€1aTh BHIBOIBI B 00/1aCTH MPOLECCOB TEXHOJOTHU MAaTEPHAJIOB

YMmerb:

ITK-1-Y1 BeibupaTh METOIBI MOTYyYCHHUSI METAUTMIECCKUAX TIOPOLIKOB 11 0OecrieueHus TpeOyeMOoro KOMILIEKCa UX CBOMCTB.

IIK-2: Cnioco0eH k aHAIU3Y M CHHTE3Yy B TEXHOJOTHH MATEPHAJIOB

YMmerb:

TIK-2-Y2 YcraHaBnmuBaTh B3aUMOCBS3b MEXY CBOHCTBAMU METAUTMUECKUAX MOPOLIKOB U 000PYJOBAaHHEM TSI UX MOTYUYESHUSI.

Baagernb:

[IK-2-B1 MeTomamMu OLIEHKH CBOMCTB METAJIJIMYECKUX IIOPOLIKOB IAJIsI MOACIMPOBAHUA BIUAHUA HAa HUX TapaMETPOB
TCXHOJIOTHYCCKUX MTPOLECCOB.

IIK-1: Cnioco6eH BHIOMPATH METOABI HCCI€I0BAHUS, IVIAHMPOBATH U MPOBOIUTH HEO0OXOAUMbIE IKCIIEPUMEHTHI,
HHTEPINPETUPOBATH PE3YJIbTAThI M 1€/1aTh BBIBO/IbI B 00J1acTH mpoueccoB TEXHOJIOIMM MaTepuaioB

Baanernb:

ITK-1-B1 HaBblkamu UCTIONTE30BaHHS (QU3NICCKUX U (HPUIUKO-XUMHUICCKIX MOJICIICH, OMTUCHIBAIOIINX CBSA3b CBOHCTB METAJUTMICCKIX
MOPOIIKOB C TEXHOJIOTMIECKUMH TTApaMETPAMH UX TTOTyIEHHS.




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp | Yacos

/ Kype

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa

H JJI.

pecypcesl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pazgen 1. O61mue cBegennst
0 MOPOLIKOBOM
MeTaJLTYpruu

1.1

[TopouixoBast MeTayuTyprus
KaK METOJI ITOyYESHUs 1
00pabOTKN METALIOB.
OCo0OeHHOCTH MOPOIIKOBOM
METaJUTypTHH.
IIpeumymecTsa u
HEAO0CTaTKH ITOPOIIKOBOU
METAJUTypIUU 110 CPAaBHEHUIO
C IPYTHMH METOJIaMH
00pabOTKN METAILIOB.
O06006111eHHAas cXeMa METOa
MTOPOIIIKOBOH

MeTtamtypruu. /Jlex/

I1K-2-32

JI1.1J12.3

o1

1.2

ITopouikoBble MaTepUasl U
UX POJIb B COBPEMEHHON
npoMsmuieHHocTH. /I1p/

[K-2-32 TIK-2-
V1

JI1.1J12.3

€

P1

1.3

IMoaroroBka K MpakKTHIECKAM
3aHATHSAM U KOHTPOJIBHOH
pabore. /Cp/

I1K-2-32 [IK-2-
V1

JI1.1J12.3

o1

Paznen 2. Iloayyenue
MeTANIHYeCKHX MOPOIIKOB
H3MeJIbYeHHeM TBepAbIX
MaTepHaJoB

2.1

Knaccugukauus meronon
MIOJyYEHUS METAIIIMYECKUX
opo1koB. OCHOBHBIE
MPUHIUIIBI H3METbUYCHUSL
TBEPJIBIX BEIIECTB B
IIapPOBBIX BPAMIAIONIHXCS
MelbHULaX. DaKropsl,
BIIMSIOLIME HA PE3YJIbTAThI
pa3MoJa B IIapOBBIX
BPAIAIOIIIXCS MEITbHATIAX.
OCHOBHBIE IPUHIIUITBI
W3MEJIbYECHUS TBEPIBIX
BEI[ECTB B aTTPUTOPAX,
BUOpAIMOHHBIX,
IUTaHETaPHBIX, BUXPEBBIX U
CTPYHMHBIX MEJIbHULIAX.
W3mMenbyeHue TBEpABIX
BEIIECTB B ApoOwmikax. /JIex/

[K-1-31 IIK-1-
33 TIK-2-31

J1.1

JI1.1J12.1
01092

2.2

OCHOBHBIE TUIIBI TAPOBBIX
MEJBHUI] U UX KOHCTPYKLHSL.
Pacuer npenenbHOl 3arpy3xu
LIapOBOY MEJIbHULIBL.
Pacuersl MomHOCTH NpUBOAA
IIAPOBBIX M BUOPAIIMOHHBIX
MenbHUll. KoHcTpykuuu
IUIaHETapHBIX MENbHHUII.
KoHncTpykiun npo6uiiok.
Pacuersr MomHoOCTH IpHBOAA
JIpOOHIIOK pa3IHYHOI
koHCTpyKuuu. /T1p/

[K-1-31 IIK-1-
33 [IK-1-V1
[IK-1-B1 IIK-2
-Y1IIK-2-Y2

J1.1

JI1.1J12.1

2.4

01092

P2,P3




23

ITomyyeHue MeTaIMYECKOro
MOPOILIKAa U3MENbYEHHEM B
LIapOBOM MENIbHULIE.
IlomyyeHue MeTaIUYECKOrO
MOPOIIIKAa U3MENbYECHHEM B
BHOpPALMOHHOMN MEJBHHUIIE.
ITomyyeHue MeTaIIU4eCKOro
MOPOUIKA U3MEIbUYECHUEM B
MJIaHEeTapHOU

MenbHUIIE. /J1ad/

12

MK-1-¥1 IIK-1
-B1 IIK-2-V1
[IK-2-Y2 TIK-2
-Bl

J1.1
JI1.1J12.1
2.4
3132

P18,P19,
P20

2.4

IMoaroToBka K MPakKTHIECKAM
3aHATHUAM, JJAOOPATOPHBIM
paboTam M KOHTPOJIBHON
pa6ore. /Cp/

16

[K-1-V1 IIK-1
-B1 IIK-2-V1
IK-2-Y2

J1.1
JI1.1J12.1
2.4
21022

Paznen 3. Ilosyuenue
MeTANIM4eCKHX MOPOIIKOB
AMCIePrUpOBaHHEM
pacmiaBoB

3.1

O0mas xapakTepHCTHKA
METOJIOB AUCTIEPTHPOBAHUS
pAacIuIaBOB JUIsl TTOyYeHHs
METaIIMYECKHX TOPOIIKOB.
MexaHu3M pa3pyLeHus
CTPYHU MeTajlIa Fa3oM.
DaKTOpBI, BIUIOLINE HA
(hopmy u pyrHe cBoHcTBa
METAJUTMIECKUX TTOPOIIKOB
IPU UX HOTy4eHUN
JHCIIEPTUPOBAHUEM
pactutaBoB. OCOOEHHOCTH
IPUMEHEHUS BOJHI B
KaueCTBE PHEPTOHOCUTENS
TP TUCTIEPTUPOBAHUN
pacmnaBoB. MexaHuueckue
METOJIbI TUCTIEPTUPOBAHHS
pacruiaBoB. KoHTponbsHas
padota Nel "TlomydeHue
METaJIMIECKUX TOPOIIKOB
MEXaHUYECKUMU
Meronamu. /JIex/

10

IK-1-31 IIK-1-
33 IIK-2-31

J1.1
JI1.1J12.1
31032

KM1

32

Oo1ee ycTpoicTBO
YCTaHOBOK ISl
JUCIEPTUPOBAHHS PACIIaBOB
SHEPrOHOCHUTEIEM.
Oco0eHHOCTH KOHCTPYKIIUH
(hOpCYHOUHBIX Y3IIOB.
ITonyueHune pacnbUIEHHBIX
TIOPOIIIKOB JKeJle3a Ha
OTEUECTBEHHBIX U
3apyOeKHBIX MPEANPHATUIX.
INony4yenne nopomkos
I[BETHBIX METAJUIOB
JHCIEPTUPOBAHUEM
pacruiaBoB. LleHTpoOekHbIe
METOJIBI TTOJTyYCHU
METaITHIECKAX TOPOIIKOB.
[lonydyeHnue meramioB
BBICOKOCKOPOCTHBIM
3aTBEep/ICBAHNEM PACILIABOB.
beckoHTakTHBIE METOIBI
MOTy4eHUs PACIBIIEHHBIX
noporkos. /T1p/

[IK-1-V1 IIK-1
-B1 TIK-2-31
[K-2-Y1 IIK-2
-y2

J1.1
JI1.1J12.1
3132

P4,P5

33

IMToAroToBKa K MPakTHIECKAM
3aHSTUSAM U KOHTPOJIBHOM
pa6ore. /Cp/

14

[K-1-V1 IIK-1
-B1 IIK-2-31
[K-2-V1 IIK-2
-y2

J1.1
JI1.1J12.1
31032




Paznen 4. Ilonyuenue
METALTHYECKHX NMOPOIIKOB
BOCCTAHOBJICHHEM TBEPAbIX
M ra3oo0pa3HbIxX
coeIUHEHUH,
BOCCTAHOBJICHHEM B
pacTBoOpax u B IJIa3me

4.1

OOmye MPUHINTIEL
BOCCTAaHOBJIEHUS
XUMHYECKUX COEIUHEHUH.
TepMoriHAMUKA U KHHETHKA
peaxuuii BOCCTaHOBJICHHUS.
AncopO1roHHO-
aBTOKATATUTHYCCKAs TCOPHSI
BOCCTaHOBIIEHUS OKCHIHBIX
COCIMHEHUM.
BoccraHosiienne
COCIMHCHUI METaJlJIaMHU.
OOmye MpUHINTIEL
BOCCTAaHOBJIEHUS METAJUIOB B
pactBopax. OcoOeHHOCTH
IJIA3MOXUMHYECKUX
npoueccoB. KonTponbHas
pabora Ne2 "MeTtoibI
MOJTYYCHHUST METATHYECKUX
MOPOIIKOB BOCCTaHOBIICHUEM
XUMHUYECKUX

coenunenuii” /Jlex/

10

TIK-1-32 IIK-1-
33 TIK-2-31

Jd1.1
€

KM2

4.2

Bunpl ra3000pa3HbIX
BOCCTaHOBHUTENICH U CIIOCOOBI
UX TOJIyYCHHUS.
Yraepoacoaepkaiye
BOCCTAHOBHTENN. MeTaibi-
BOCCTAHOBHUTEITH.
TeXHOIOT UM TOTyYeHHS
MTOPOINIKOB JKele3a,
BoJIb(paMa u MonubdIeHa
BOCCTaHOBJICHHEM TBEPABIX
COCIMHCHHH ra3aMu 1
TBEPABIMU
YIIepOACOAEPKAIIUMHU
BOCCTaHOBUTEISIMH. BuIbI
revel sk BOCCTAaHOBJICHHUS
OKCH/IOB Ta3aMHU M TBEPIBIMH
YIJIEpO. COMEPIKAIUMHU
BOCCTaHOBUTEISIMH.
IlonmyyeHue nopoKoB
TUTaHA, UPKOHKUS, TAHTAIA U
HUOOMSI METAJUIOTEPMHEH.
[onmy4yeHne MOPOITKOB METH
1 HUKEITS aBTOKIABHBIM
METOJIOM M METOIOM
nemeHTanuu. KoHcTpykiust
PEaKTOPOB IS TIOTyUSHHS
MOPOILKOB BOCCTAHOBICHUEM
B pacTBopax. [TonyueHue
MTOPONIKOB BOJIbhpama u
MOJIHO/ICHA
BOCCTaHOBJICHHEM
ra3000pa3HbIX XJOPHIOB U
¢ropunos Bomopoxom. /IIp/

10

[IK-1-V1 IIK-1
-B1 I1K-2-31
MK-2-Y1 IIK-2
-y2

J1.1
JI1.1J12.1
2.4
31032

P6,P7,P
8,P9,P10




43

ITomyyeHue nopouixa >xene3a
BOCCTAHOBJIEHHEM OKCHA
BozopoJoM. [Tonyuenue
MOPOIIIKA JKeJie3a
BOCCTAHOBJIEHHEM OKCHJA
yrneponoM. ITonyuenne
MIOPOLIKA MU
BOCCTAHOBJIEHHEM OKCHJA
Boopo oM. /J1a6/

12

MK-1-Y1 IIK-1
-B1 IIK-2-V1
[IK-2-Y2 TIK-2
-Bl

J1.1
JI1.1J12.1
2.4
3132

P21,P22,
P23

44

IToaroroBka K MPaKTHYECKIM
3aHATHAM, JTa0OPATOPHBIM
paboTaM U KOHTPOIBHOU
pa6ore. /Cp/

18

MK-1-V1 IIK-2
-31 IIK-2-V1
[IK-2-Y2

J1.1
JI1.1J12.1
2.4
31032

Pazgen 5. Ilosryuenne
MeTaJUIN4YeCKUX MOPOLIKOB
3JIEKTPOJIN30M PacTBOPOB U
pacmiaBoB

5.1

O6mras napopmarus 06
3IIEKTPOJIN3€E KaK METOZIE
MOJTYYCHUS METAJIIOB B
KOMITaKTHOM U
MOPOIIKOOOPa3HOM BHIE.
IIpeumymiectsa u
HEJOCTAaTKH METOoJa 0
CPaBHEHMIO C JPYTUMHU
METOJIaMH TTOJTyICHHS
METAITHIECKAX TOPOIIKOB.
DakTOophl, BIUAIOIINE HA
THUIIBI KATOIHBIX OCAJIKOB.
Teopust Kynpsl u 'ntmana
JNIEKTPOTUTUIECKOTO
BBIJIETICHHS METAILIOB B
MOPOIIIKOOOPA3HOM BHIE.
OCOOEHHOCTH IEKTPOIIN3a
pacmiaBoB. /Jlex/

IK-1-32 TIK-1-
33 IIK-2-31

JI1.1J11.1
21092

52

TexHOI0ruu nony4eHus
MIOPOLIKOB MEIH, HUKENS U
JKeJle3a IEKTPOIU30M
pactBopoB. KoHcTpykuuun
3JIEKTPOIU3EPOB ISt
BBIJICTICHHSI METAJLIOB U3
pactBopoB. KoncTpykuuu
BBICOKOIIPOU3BOAUTEIILHBIX
JIEKTPOIIM3EPOB. MeTO b
CheMa KaTOJHBIX OCAJIKOB.
TexHOIO0TUY MONTyYeHHS
MOPOLIKOB TUTAaHa,
IIUPKOHMS, TAaHTAJIA, HIOOUS
U KeTie3a 3IEKTPOIH30M
COJIEBBIX PACILIABOB.
Kouncrpyxkiun
JIEKTPOIU3EPOB ISl
BBIJICJIEHHS METAJUIOB U3
pacmiaBoB. /IIp/

MK-1-Y1 IIK-1
-B1 IIK-2-V1
IIK-2-Y2

J1.1
JI1.1J12.1
0102

P11,P12

53

[ToaroroBka k MNPAKTUYCCKUM
3aHATHAM U KOHTpOHBHOfI

pabore. /Cp/

10

MK-1-V1 IIK-1
-B1 IIK-2-V1
[K-2-Y2

Ji.1
JI1.1J12.1
3132

Pazgen 6. Ilosyuenue
METALTHYECKHX MOPOIIKOB
TepMHYeCKOoii
JUcconranueii XHMHYeCKHX
coeIuHEeHMIl




6.1

DHU3UKO-XUMHICCKUE
0COOEHHOCTH KapOOHHIIBHBIX
COEMHEHNHN METAIIOB.
Teopernueckrie OCHOBbI
CHHTE3a U Pa3lIoKCHHS
KapOOHMITOB. DAKTOPHI,
BIIMSIOIUE HA JUCIIEPCHOCTD
KapOOHMIIBHBIX

MOPONIKOB. /JIex/

[K-1-32 TIK-1-
33 TIK-2-31

JI1.1J11.1
31032

6.2

TexHOIOTHU CHHTE3a U
pasnoxeHus KapOOHUIIOB
HUKEJs, )Kene3a u

Bosibppama. OTeuecTBEHHBIE
MapKu KapOOHMITEHBIX
MTOPOIIKOB HUKEIIS  KeJle3a.
O6opynoBaHue U1 CHHTE3a U
pasnoxeHus KapOOHUIIOB
HUKeIs U xenesa. /TIp/

MK-1-V1 IIK-1
-B1 IIK-2-V1
[IK-2-Y2

J1.1
JI1.1J12.1
3132

P13

6.3

INoaroToBka k NpakTU4ECKUM
3aHATHUSM U KOHTPOJIbHOU
pa6ore. /Cp/

IK-1-V1 IIK-1
-B1 IIK-2-V1
IK-2-V2

J1.1
JI1.1J12.1
31032

Pazgen 7. Ilosyuenne
METAVIMYECKHUX NMMOPOIIKOB
MeTOA0M HCIapeHMs-
KOH/IEHCAIlUH.

7.1

TeopeTnuyecKiue OCHOBBI
MOJTYYCHHUS METAJUTHYCCKIX
MOPOIIKOB METOIOM
UCIIapeHHs-

KkoHeHcanun /Jlex/

IK-1-32 TIK-1-
33 IIK-2-31

JI1.1J12.1
J1.1
3132

72

ITonmyyeHnue nopoukoB
LUHKA, aJTFOMUAHUS ¥ KAJIbIHS
METOJIOM HCIapEHHSI-
koHaeHcaru. O0opyI0BaHHE
JUTSL TIOJTYIE€HHS TIOPOIIKOB
METO/IOM HCIIapEHHSI-
koHzeHcanmu. /TIp/

[IK-1-V1 IIK-2
-Y1 IIK-2-V2

J1.1
JI1.1J12.1
31032

P14

7.3

IToaroroBka K NpaKTH4ECKUM
3aHATUSAM U KOHTPOJIbHOU

pabore. /Cp/

IK-1-V1 IIK-2
-Y1IIK-2-V2

J1.1
JI1.1J12.1
3132

Pasznen 8. Meroabl
TMOJIy4eHH S TTOPOIIKOB
METAJJIONOT00HBIX
coenuHenuii. Ilpoune
MeTO/Ibl MOJIy4YeHHUsI
MeTAIJIHYECKUX MOPOIIKOB.

8.1

Teoperrueckrie OCHOBbI
MOy YCHUS
METAJUIONOA00HBIX
coeauneHui. KoHTposibHas
padota Ne3 "TlomydeHue
METaJUIMIECKUX TTOPOIIKOB
JJIEKTPOJIH30M K
TEPMUIECKON TUCCOIHALICH
XUMHYECKHX COSTUHEHUN
JIPYTHMH METO/IaMH.
[Tonmy4yeHne MOPOIIKOB
METaJIIONO00HBIX
coenuneHuit" /Jlex/

I1K-1-32 [IK-2-
31

J1.1
2102

KM3




8.2

ITonmyyeHue nopolKoB
KapOWIOB, HUTPUJIOB,
OOPHIOB U CHITHIIUIOB.
ITonry4eHue IerupoBaHHbIX
MOPOILKOB
TepMoauhGy3HOHHBIM
HACBIILIEHUEM U
MEKKPUCTAJUIUTHOM
kopposueit. /TIp/

MK-1-Y1 IIK-2
-V11IK-2-Y2

J1.1
31032

83

IToaroroBka K NpaKTH4ECKUM
3aHATUSAM U KOHTPOJIbHOU

pabore. /Cp/

MK-1-V1 IIK-2
-31 IIK-2-V1
[IK-2-Y2

J1.1
21092

Pa3nen 9. CBoiicTBa
MeTAJJIMYeCKHX MOPOIIKOB
1 METOJbI X OTpeeSeHust

9.1

Knaccugukanus cBoicTB
METaJUINYEeCKHUX TOPOIIKOB.
XHUMHYECKHE CBOUCTBA.
®duznyeckue CBOMCTBA.
TeopeTuueckue NPUHLUIBL
onpeeNneHNs
IPaHyJI0METPUYECKOTO
cocTaBa CeMMEHTAIMOHHBIM
MeTonoM. TeopeTrueckue
MIPUHLUIIBI OIPEeACTIEHUS
YAEIbHOM OBEPXHOCTH
(bUITBTPaIMOHHBIMU H

aZICOPOILIMOHHBIMHU METOIaMHU.

TeXHOJIOrHYECKHE
cBoiicTBa. /Jlex/

14

TIK-2-31

Jd1.1
€|

9.2

[Tpubops! st onipeneneHus
(hopmbl acTwHIl,
IpaHyJIOMETPUIECKOTO
COCTaBa ITOPOIIKOB M UX
YAENBbHOU OBEPXHOCTH.
[Ipecc-ocHactka ams
OIpeAEIEHUs
YIIOTHAEMOCTH,
dhopmyemocTu u
peccyeMOoCTH
METaITHIECKAX
nopomrkos. /TIp/

[IK-1-B1 IIK-2
-V1IIK-2-Y2
I1K-2-B1

JI1.1J12.4
€

P16,P17

9.3

Omnpexnenenue
IPaHyJIOMETPHUYECKOTO
cocTaBa MOPOIIKOB
MHUKPOCKOTIHIECKIM
MetoaoM. OnpezaeneHue
IPaHyJIOMETPHYECKOTO
cOCTaBa MOPOIITKOB METOJIOM
JudpaKuy Ta3epHbIX Ty4eii.
OmnpenesneHne HACHITHOMN
TUIOTHOCTH U TEKYYECTH
nopotkoB /J1a6/

10

IK-1-B1 IIK-2
-Y11IK-2-B1

JI1.1J12.4
€|

P24,P25,
P26

9.4

IToaroroBka K IpakTU4eCKUM
3aHATUAM U Ta00OPaTOPHBIM
pabotam. /Cp/

10

IIK-1-V1 IIK-2
-V11IK-2-Y2

JI1.1712.4
Ol

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI A5
CaMOCTOSITEJILHOI MOATOTOBKH

Kon

Kontponbsaoe
MEpONPUATHE

IIpoBepsiembie
WHINKATOPbI
KOMITETEHITUH

BOHpOCBI JUIA IOATOTOBKU




KM1

Konrponsnas
pabota Nel
"Tlomyuenue
METaITHIECKUX
MIOPOLIKOB
MEXaHUUYECKUMU
MeroaaMu"

IK-1-31;1IK-1-
33;1IK-2-31;11K-2-
VLIIK-2-Y2

1. Kinaccuguxanus MeTO0B MOITyYCHHUS TOPOIIKOB.

2. Pa3mon TBep/bIX MaTEpHANOB B IIAPOBBIX BPAIIAIOIIUXCS
MenbHUIAX. Kitaccnukanys MenpHHUI 1 UX KOHCTPYKIHH.

3. Buzpl BO3aeHCTBUS Ha MaTe€pUal B IIapOBBIX BPAILAIOIIUXCS
MenbHuUIax. Onucanue peXXxUMOB pabOTHI IAPOBOI MENTBHHUIIBL.

4. @akTopsl, BAMAIOIINE HA PE3yIbTAThl Pa3MOJIa B MIAPOBBIX
BpALAIOIUXCS. METbHULIAX.

5. Ucnonp3oBanue xxuaxocty npu pasmose B IIIBM. Ero
HperMYIIEeCTBA U HEJOCTATKH.

6. Pa3mon MaTepHanoB B aTTpUTOPax M BUOPAIMOHHBIX METbHAIIAX.

7. Pa3Moi B IUIaHETApHBIX, BUXPEBBIX U CTPYHHBIX MEJIbHUIIAX.

8. MI3MenbueHne TBEPABIX BEIECTB B APOOUIKAX: IEKOBBIE U
MOJIOTKOBBIE IpoOminku. OCOOCHHOCTH KOHCTPYKIUH, BUJIBI
BO3/ICHCTBHA Ha 00pabaThIBaeMBbIif MaTepHal.

9. M3MenpueHne TBEPABIX BEIIECTB B BAIKOBBIX U KOHYCHBIX
WHEPLMOHHBIX ApoOmiiKax. OcoOEHHOCTH KOHCTPYKLHH U BHIbI
BO3JICHCTBHS Ha 00pabaThIBaeMbIi MaTepHall.

10. ITomyueHus: METAIIIMYECKUX IOPOLIKOB JUCIIEPTUPOBAHUEM
pacruiaBoB. Knaccudukarus npoueccos. [IpeumyiiecTBa u HeIOCTaTKU
JUCIEPTUPOBAHMUS.

11. Pa3pyiieHue cTpyu JKUAKOCTU Fa30BBIM IIOTOKOM.

12. @akTopsl, BIUAIOMINE HA Pe3yIbTaThl AUCTIEPTUPOBAHUS PACILIABOB
sHeproHocureneM. @opmMoobpa3oBaHue NpU JUCIEPTUPOBAHUU ra3aMu.
13. lucnieprupoBaHue paciuiaBoB BOAOH.

14. KoHCTpyKIMs y3/1a paclbUIEHUs yCTAHOBOK Ul AUCIIEPIUPOBAHMUS.
BeprukanbHble U TOPU30HTANIBHBIE PACTIBUIUTENBHBIE KAMEPHI.

15. TexHonOrUM NOTy4EHHUS JKENE3HBIX MOPOILKOB 10 RZ-nponeccy
(B3IIM, "Ceepcrann").

16. TexHONIOTMH MOTYyUCHHUS KEIE3HBIX MOPOIIKOB 10 WP-mponeccy
(B3IIM, CM3).

17. Ilony4yeHue pacnblI€HHBIX aJTFOMUHUEBBIX IIOPOIIKOB.

18. luctieprupoBaHue PacIIaBOB KPBUIHYATKOM, IIEHTPOOEKHBIMI
METOJJaMHU JTUCTIEPTUPOBAHUS, METOAOM BUOPUPYIOIIEH TPOBOTIOKH.

19. BbICOKOCKOPOCTHOE 3aTBEPICBaHNE PACIUIABOB KaK CIIOCO0
MOJIy4YEHUS IOPOILIKOB U BOJIOKOH.

20. INomyueHue NOPONIKOB OECKOHTAKTHBIM JHCIEPTUPOBAHUEM
pacIuiaBoB.




KM2

Konrponsnas
pabota Ne2
"Meronbl nony4eHus
METaIHYECKUX
MIOPOLIKOB
BOCCTaHOBJICHHEM
XAMHYECKUX
coeInHEeHn"

TIK-1-32;TTK-1-
33:T1K-2-31;TTK-2-
V1;IIK-2-V2

1. OcHOBHBIE (HH3UKO-XUMUIECKUE TPUHIUIIBI BOCCTAHOBICHHS
XUMHUYECKUX COCANHEHHH.

2. AncopOuNOHHO-aBTOKATATNTHIECKAs: TEOPHS BOCCTAHOBIICHNS (Ha
IpUMepe BOCCTAaHOBJICHHUS OKCHJIOB METAJLUIOB BOJOPOJIOM).

3. I'a3006pa3Hble BOCCTAHOBUTEIHN U METOABI UX MOTYYEHHS.

4. Teepaple yriepoacoiepkallie BOCCTaHOBUTENU. MeTallbl-
BOCCTaHOBUTEIH.

5. Teoperudeckue OCHOBBI U IIPAKTHKA I1OJIyYEHHUs KEIE3HOTO OPOLIKA
BOCCTAHOBJIEHHEM €0 OKCHJOB BOAOPOIOM.

6. OU3NKO-XMMHYECKIE OCHOBBI IMOTYYCHHUS KEJIE3HOTO IMTOPOIIKa
BOCCTAaHOBJICHUEM €T0 OKCUIOB TBEPABIMU YIIIEPOACOAEPKALIUMU
BOCCTAHOBUTENAMH.

7. ITomydeHue 5kee3H0ro MopoIIKa BOCCTAHOBIEHUEM TBEPBIMU
YIIIepOACOAepKAIIMMU BOCCTAHOBUTENAMU 10 TexHonorun Hoganés u
CM3.

8. ITosy4eHne eJe3HOro MopoLIKa KOMOMHUPOBAHHBIM
BoccTaHoBjeHreM Ha npumepe b3I1IM u JIA3.

9. IloBbIlICHNE KAYECTBA JKEIE3HBIX IOPOLIKOB

THAPOMETATY PrHYeCKMMHI METOJaMU M METaJIOTepMHUEH.

10. DU3HKO-XUMHUYECKIE OCHOBBI ITOJTyYECHHS ITOPOILIKa BOJIb(pama
BOCCTaHOBJIEHUEM €0 OKCUIOB BOJOPOAOM.

11. IpakTuka noxydeH:s HOPOIIKa BOJIb(hpaMa BOCCTAaHOBICHHEM
BOJIOPOJIOM €r0 OKCHJIOB.

12. ®U3UKO-XUMHUYECKUE OCHOBBI U IIPAKTHKA TOITy4EHHsI TOPOLIKA
BOJb(paMa BOCCTAHOBIICHHEM €TI0 OKCHJIA YTIEPOIOM.

13. [Tonmyyenue nopourka MoauOeHa BOCCTAHOBICHHEM €TI0 OKCHJIOB.
14. ®u3HUKO-XMMHUYECKHE OCHOBBI METATIIOTEPMUYECKOTO
BOCCTaHOBJICHUS COETUHEHUI METAILIOB.

15. TexHONOrUK IOTY4€EHHS IOPOLIKA TUTAHA METAITIOTEPMUYECKUM
BOCCTAHOBJIEHHEM COEANHEHHUH KalblUeM, THIPUIOM KalblHs U
HaTpusl.

16. TexHONOTHY MOTYYCHHUS ITOPOIIKOB TAHTAIA ¥ HUOOUS
METaIIIOTEPMUUECKIM BOCCTAaHOBJIEHHEM UX COEUHEHUI.

17. TeopeTnueckiie OCHOBBI TOTY4EHHs TOPOLIKOB BOCCTAaHOBIEHUEM
COEJIMHEHUH METAJIOB B PaCTBOPAX.

18. TexHONOTHS aBTOKIABHBIX TOPOIIKOB MEAU, HUKEIS, KOOAIbTA.
19. TeopeTnueckie OCHOBBI U MPAKTHKA MTOTY4YEHHs METAJUINUECKUX
MIOPOLIKOB LIEMEHTAIUEN.

20. IlomyueHre METAIIMYECKUX OPOIIKOB BOCCTAHOBIEHUEM
ra3000pa3HbIX COCIMHEHUH TYTOIIaBKUX MeTaoB. BoccraHoBneHuE B
IasMe.




KM3

Konrponsnas
pabota Ne3
"Tlomyuenue
METaJUTMIEeCKIX
MIOPOLIKOB
JIEKTPOIIU30M U
TEPMHUYECKOU
aucconuanen
XUMUYECKHX
COEMHEHHH 1

JIPYTUMH METO/IaMHU.

[Tonyuenue
MTOPOIIKOB
METaJIJIONOJO0HBIX
CcoeInHEHnI"

TIK-1-32;TTK-1-
33:T1K-2-31;TTK-2-
V1;IIK-2-V2

1. IIpenmy1iecTBa ¥ HEAOCTATKU IEKTPONIN3A KaK Kak criocoda
MOJIyYEHHS] METAJUIOB B IOPOIIKOOOPAa3HOM COCTOSHUU. THIIBI
[OJIy4aEeMBIX OCAJIKOB.

2. @axropsl, BIUAIOIIUE HA TUIIBL OCAJKOB U UX CBOMCTBA.

3. OcHOBHBIE MOJNOKEHUS TEOPUH MOTYyUEHHUS TOPOIIKOB METAJLIOB
3JIEKTPOJIU30M PacTBOPOB.

4. Tlony4yeHne 3MEKTPONTUTUYECKUX METHBIX TTOPOLIKOB.

5. Ilony4deHue 31EKTPONUTUYECKUX HUKEIEBBIX IIOPOLIKOB.

6. ITomry4yeHune MeTaUIMYECKUX TOPOLIKOB 3JIEKTPOIH30M
pacrutaBieHHBIX cpent. O0mue moioxeHns. OaKkTophl, BIUIONINE Ha
Pe3yJIbTaT 3IEKTPOIH3A.

7. Ilonay4enue dJIeKTPOIUTUIECKIX TOPOILIKOB TaHTala U HUOOUSL.

8. TexHONOTHA NOIYUYEHUS HNEKTPOTUTUIECKUX TOPOLIKOB TUTaHA U
IIUPKOHUS.

9. TexHONOTHUS MOTYyYCHNUS TOPOIIKOB JKelle3a IEKTPOIU30M
pacIuiaBoB.

10. ®U3NKO-XUMHUYECKHE OCHOBBI TIOJy4YeHHE METAITHIECKUX
MOPOIIIKOB TEPMUUECKON JUCCOLUAeH XMMHUUECKIUX COCTUHEHUHN.
OO011ast xapakTepucTHKa KapOOHUIIOB.

13. Texnonoruueckue HakTopsl, BIUSIOMINE HA CHHTE3 U PA3JIOKEHHAE
KapOOHHIIOB.

14. Ilonyuenue kapOOHUIBHBIX MTOPOIIKOB HUKETL. OTEUeCTBECHHBIC U
3apyOexHbIC MAPKH KapOOHMIIBHBIX HUKEJIEBBIX TOPOIIKOB.

15. [TonmyueHne KapOOHMIIBHBIX TMTOPOIITKOB kene3a. OTedueCTBeHHBIC
MapKu KapOOHIJIBHBIX KEJIE3HBIX OPOIIKOB C Pa3IMIHBIM
CoJIepXKaHUEM YIiaepoa.

16. [Tomyuenne KapOOHHUIBHBIX TIOPOILIKOB BOJIL()paMa U MONUOACHA.
17. Tlomy4eHne MOPOUIKOB IIUHKA, ATFOMUHUS U KAIbLIUSA METOJIOM
UCTIapEHUA-KOHICHCAITHH.

18. IlomydeHue IOPOIIKOB METOIOM TEPMOIU(D(HY3HOHHOTO
HACHIIICHHUS ¥ MEKKPHCTAIUINTHOH KOPPO3HH.

19. Mertoas! MOIy4eHHS TOPOIIKOB KapOMIOB M HUTPHUOB.

20. Mertop! HOTY4EHHsI TOPOLIKOB OOPUIOB U CHITUIIU/OB.




KM4

DK3ameH

TIK-1-31;1TK-1-
33:T1K-1-V 1;[TK-2-
31;TIK-2-V 1;[TK-2-
v2

1. Ompenenenre MeTo 1a MOPOIIKOBON METAJLTYPrHH U METAIINIECKOTO
nopoiuka B coorBerctBuu ¢ [OCT 17359-82.

2. IIpenmy1iecTBa U HEAOCTATKUA METO/1a TOPOLIKOBOH METALITypIUu.
3. O600mIeHHAass TEXHOJIOTHYECKas CXeMa METO/a.

4. OCHOBHBIE KJIacChl MOPOIIKOBBIX MaTepPHasoB.

5. Kinaccudukanys METOI0B MOTyYEHHS TIOPOILIKOB.

6. Pa3MoI MopoIkoB B MApOBBIX BPALIAOIINXCS METbHUIAX: 00TIas
uHpopmanus. Buasl Bo3neiicTBUS Ha U3MeNbYaeMbli MaTeprall.

7. PexxuMsbl paGoThI MIAPOBOH MEIBHHIBI U HX OCOOCHHOCTH.

8. dakTOopbl, BAUAIOLIME HA PE3YIbTAaThl Pa3MOJIa B IIAPOBBIX
BpAIIAIOIIUXCS MeIMbHUIIAX. [IperMyInecTBa 1 HETOCTATKU
HCII0JIb30BaHUs )KUJKOCTH NpU pasmode B [IIBM.

9. KoHCTpyKIus 11apOBbIX MEJBHHUIL.

10. OcHOBHBIC 0OCOOCHHOCTH Pa3MoJIa B aTTPUTOPaX W BHOPAIIMOHHBIX
MEIbHUIIAX.

11. YeTpoiicTBO aTTpUTOPOB U BUOPALMOHHBIX METBHUII.

12. Pa3mout B Ii1aHETapHBIX, BUXPEBBIX U CTPYHHBIX MEIbHULIAX.

13. KOHCTpYKTUBHBII IPUHIUI IIAHETAPHON MENIBHUIIBL.

14 V3menbueHUe TBEPBIX BEIIECTB B IIEKOBBIX U MOJIOTKOBBIX
JPOOMITKAX.

15. OcHOBHBIE KOHCTPYKTHUBHBIE BUJIBI HIEKOBBIX M MOJIOTKOBBIX
JIPOOUIIOK.

16. M3MenbyeHHe TBEP/BIX BELIECTB B BAJIKOBBIX U KOHYCHBIX
MHEPIHOHHBIX IPOOHIIKAX.

17. Pa3HOBUIHOCTH BAaJIKOBBIX TPOOMIOK. Y CTPONUCTBO KOHYCHON
WHEPLMOHHOMN JpOoOUIIKY.

18. lucneprupoBaHue paciaaBoB KaK METOJ MOTyYEHUs
METAJUINYECKUX MOPOLIKOB. [IperMyiiecTBa 1 HENOCTATKHU.

19. MexaHu3M pa3pymeHUs CTPYU KUIKOCTH Ta30BBIM IIOTOKOM.
20. @akTopsl, BAUAIOLINE HA CBONCTBA PACIIBIIEHHBIX TOPOILKOB.
21. lucnieprupoBaHue paciuiaBoB BOAOMH.

22. Kouctpyxuuu y3na pacnsuieHus. [Ipeumyiectsa u HeoCTaTKU
BEPTHKAIIbHBIX U TOPH30HTANBHBIX PACTIBUIUTENBHBIX KaMep.

23. TexHomOrUs MOJy4EHHs 5KEJIE3HBIX MOPOMIKOB 0 RZ-nponeccy
(B3IIM, "Ceepcrann").

24. TexHONOTHUS MOIYYEHHS JKENIC3HBIX MOPOIIKOB 10 WP-mporieccy
(B3IIM, CM3).

25. INomy4yeHne pacbUICHHBIX ATFOMUHIEBBIX TIOPOIIIKOB.

26. lucieprupoBaHUe PacIIaBOB KPBIIHYATKOH, IIEHTPOOEKHEIE
METO/IbI JUCTIEPTUPOBAHUS, METO BUOPUPYIOLIEH TPOBOIOKU.

27. MeToapl BBICOKOCKOPOCTHOTO 3aTBEPJIEBaHMs PACIIIABOB.

28. becKOHTaKTHbIE METO bl IOIY4YEHUS IOPOLIKOB AUCIIEPTUPOBAHUEM
pacIuIaBoB.

29. OKUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINHU MTPU MOTyYEHHH
METAJUINYECKUX ITOPOLIKOB BOCCTAHOBJIEHUEM UX COEIMHEHUI.

30. AncopOIMOHHO-aBTOKaTATUTHYECKAst TEOPHSI BOCCTAHOBIICHHUS.
31. Cioco0b! mostyueHus ra3000pa3HbIX BOCCTAHOBHUTEINEH.

32. Buapl TBEpIBIX YIIEPOAHBIX BOCCTAHOBUTENEH. MeTalbl-
BOCCTAHOBUTENH; TPEOOBAHMUS, IPEIBSIBISIEMBIC K HUM.

33. TeopeTuueckue acHeKTHI MOTYIEeHHs JKeJIC3HOTO MOPOIIIKa
BOCCTAHOBJIEHHEM OKCHJIOB BOAOPOJIOM.

34. TIpakTuka NOIY4YEHUS JKEIE3HBIX IOPOLIKOB BOCCTAHOBIEHUEM
OKCHUJIOB BOAOPOIOM.

35. TeopeTudeckue acreKThl MOMYyYeHHUs KEIEe3HOT0 MOPOLIKa
BOCCTAHOBJIEHHEM OKCHJIOB TBEPJBIM yTIIEPOJOM.

36. IlpakTuka Moxy4eHus KeJle3HOro MOPOIIKa BOCCTAHOBICHUEM
OKCHJIOB TBEP/BIM yTJIEpOJOM (Ha IpuMepe TexHonoruu Hogands u
CM3).

37. IomydeHue Kene3HOro MopoIrka KOMOMHUPOBAHHBIM
BOCCTaHOBJICHUEM.

38. IoBbIlIeHNE KauecTBa BOCCTAHOBIEHHBIX JKEIIE3HBIX MOPOILIKOB.
39. MeTtauioTepMHUUYECKHE CIIOCOObI OJTyIEHHUS TOPOIIKOB JKeJIe3a.
40. ®M3UKO-XUMHUYECKIE OCHOBHI ITOJTydIEeHHE TIOPOIIKA BOIb(ppama
BOCCTaHOBJICHUEM €0 OKCUIOB BOJOPOAOM.

41. IlpakTrka noy4eHus MOPOIIKa BOJIb(hpaMa BOCCTAHOBICHUEM
BOJIOPOJIOM €T0 OKCHUJIOB.

42. Tomy4eHne MopoIIka BoIb(paMa BOCCTAHOBIEHHEM €ro OKCHIa
YTJIEPOJIOM.




43. MerannoTepMHUuecKoe BOCCTAHOBIICHUE COSTHHEHNI METaIIIOB.
TpeboBaHus K METaIIaM-BOCCTAHOBUTEIISIM.

44. TlomydeHue MOPOIIKa TUTAHA METATNIOTEPMUIECKUM
BOCCTAHOBJICHHEM €T0 OKCH/a KaJIbIUeM U THAPHIOM KaJIbITHS.

45. TTonydeHue NOPOILKa TUTAHA METAJIIOTEPMUYECKIM
BOCCTAHOBJIEHHEM €T0 TETPAXJIOPHA HATPUEM.

46. ®U3UKO-XUMUYECKUE OCHOBBI IIOIYYEHUS METAIIMYECKUX
MOPOIIKOB BOCCTAHOBIICHUEM COCAMHEHUH METAIIOB B PaCTBOPAX.
47. TexHONOTHs MOTyYeHHs] aBTOKIABHBIX OPOLIKOB MEH, HUKEIS,
KoOaybTa.

48. ®U3UKO-XUMUYECKUE OCHOBBI IOIY4YEHUS METAIIMYECKUX
MOPOILIKOB LIEMEHTAIEN.

49. KoHCTpyKIMs peakTOpOB JJIs TOIY4EHHs METaJUINYECKUX
TIOPOIIKOB BOCCTAHOBJICHHEM B PaCTBOpaXx.

50. ITomry4yeHne MeTaJUTMYECKUX MTOPOIIKOB BOCCTaHOBICHUEM
ra3000pa3sHbIX COEMHEHUI TYTOIIaBKUX METAJLIOB.

51. BoccraHoBieHUE B ITa3Me.

51. O6mast XapaKTepHUCTHKA MICKTPOIIH3a KaK METO/IA IOy ICHHS
MeTaJIMIeCKUX MOpouIKoB. Ero npenmyiecTsa 1 HEAOCTATKU.

52. Tunsl Moay4aeMbIX 0CaAKOB U yCIOBHS UX MOIY4EHHS.

53. ®axropsl, BIUAIOIINE HA PE3yJIbTAThl ANEKTPOJIN3a BOAHBIX
pacTBOpPOB.

54. OCHOBHBIE MONOKEHUS TEOPUU INEKTPOIUTHIECKOTO BbIAEIECHHS
METAJIIOB B BHJIE IOPOIIKOB.

55. TexHONOrus 3IEKTPONUTUYECKUAX TOPOLIKOB MEH.

56. TexHONOTUsI MOTYyUEHHUS TOPOIIKOB HUKETSI HJIEKTPOIM30M BOJHBIX
pacTBOpPOB.

57. ®U3NUKO-XUMHYECKIE 0COOCHHOCTH MOTYIEHHS METAJUTHUECKIX
MOPOIIKOB IEKTPOIIU30M PACIUIABICHHBIX cpell. PaKTOpPhI, BIUSIONIIE
Ha pe3yJbTaT MEKTPONIN3a PACILIaBOB.

58. TexHON0rus NOITy4EHHsI NEKTPOJUTHYECKUX TIOPOILKOB TUTAHA U
TaHTaNa.

59. TexHONOTHs MOIY4EHHsI TOPOLIKOB JKeJie3a dJIEKTPOIU30M
pacIuiaBoB.

60. KoHCTpyKIMS yCTaHOBOK TSI 3JIEKTPOJIN3a PACTBOPOB U PacCILIaBOB.
61. Tepmuueckast JUCCOIUAI XUMHIECKUX COEIUHEHHN KaK METOJ
HOJIyYEHHS] METAJUTMYECKUX TTOPOIIKOB. OOIINe CBEICHUS.

62. O61mas xapakTeprcTuka KapOOHHMIIOB KaK UCXOTHBIX COCMHCHUH
JUISL TIOJTyYE€HHS META/UINYECKUX ITOPOIIKOB.

63. Texnonoruyeckue (HakTopbl, BIUAIOLINE HA CHHTE3 KapOOHUIIOB.
64. Texnonoruueckue $HakTopsl, BIUSIOMINE HA Pa3II0XKCHUE
KapOOHWIIOB, B TOM UHCJIE HAa AUCTIEPCHOCTD ITOIyYaeMbIX ITIOPOIIIKOB.
65. TexHonorust KAPOOHUIBHBIX TIOPOIIKOB HUKEIS.

66. TexHoMOTUs1 KAPOOHMIIBHBIX ITOPOIIIKOB JKEJIe3a.

67. O6opyaoBaHue ISl CHHTE3a KapOOHHIIOB.

68. ObopyznoBaHue AT PA3IOKEHNS KAPOOHHIIOB.

69. TeopeTnueckre OCHOBBI MOTYUYEHUS] METAIUIMYECKUX TTOPOIIKOB
METOJIOM HCIapEHHs-KOHIEHCALIUH.

70. TexHOIOTUY MOTYYEHUS ITOPOIIKOB [IMHKA, AIFOMUHUSA U KaJbIUs
METOJIOM UCIAPEHHA-KOHICHCALIUH.

71. ObopynoBaHue AJsl NOTy4YEHUS METAITMUECKUX TOPOILKOB
METOJIOM HCIIapPEHH-KOHICHCAIIH.

72. TexHOIOTUH MOTYICHHUS ITOPOIIKOB KapOHIOB.

73. TeXHONOTUX MOITY4EHHsI TOPOLIKOB HUTPUIOB.

74. TexHOIOruY MOTY4EHHUs TIOPOLIKOB OOPHUJIOB.

75. TeXHOIOrMU NOTY4YEHHSI TOPOLIKOB CUIMLIUAOB.

76. IlomyueHue TerupOBaHHBIX MIOPOIIKOB METOAOM
TepMOU(DHY3HOHHOTO HACHIICHHUSI.

77. IlosyyeHne METAIUIMYECKUX TIOPOIIKOB METOAOM
"MEXKKPUCTAJUIUTHOU KOPPO3HU.

78. XuMHUYEeCKHe CBOMCTBA METAIITMUECKUX MTOPOIIKOB X METOJIBI UX
OIpEEIEHHUS.

79. ®opma gacTHI] MOPOIITKOB M CIIOCOOBI €€ KOJTHYECTBEHHOH OIICHKH.
80. CHTOBO M MUKPOCKOIMYECKUIT METOJ] OTIpeeTICHHS
TpaHyJIOMETPUYECKOTO COCTAaBa MOPOIIKOB.

81. CequMeHTaLMOHHBIN, KOHIYKTOMETPUYECKUN U Ja3epHbII METObI
OIIpEAENeHHs TPaHyIOMETPHUCCKOTO COCTaBa IIOPOIIIKOB.

82. dunpTpanlMOHHBIE METO/BI ONPeeTIeHHs yIeTbHON TOBEPXHOCTH




TTOPOILIKOB.
83. AncopOIIMOHHBIE METO/IbBI OTPENCIICHHS Y ICIbHON TOBEPXHOCTH
MTOPOILIKOB.

84. IIluxkHOMeTpuYecKas INIOTHOCTD MOPOILIKOB U METO/IbI €€
oTpeeNIeHHs.

85. Meropb! onpeesieHust TEKy4eCTH, HACBIITHON TUIOTHOCTH U
IUIOTHOCTH YTPACKUA METAJUTMUECKIX TOPOIIKOB.

86. IIpeccyeMOCTh METATHUECKIX MTOPOIIKOB U METO/IUKA €€
onpezeneHus.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon HazBanue Iposepsiemere
WHINKATOPBI Copeprxanne paboThI

paboTHI paboTsI N

KOMITETEHIIU I

P1 [Ipakruueckoe [MK-2-32;I1K-2-VY1 3HAKOMCTBO C OCHOBHBIMH KJ1aCCaMi KOHCTPYKIIMOHHBIX MaTEpUajIoB U
3aHATHE MaTepHajoB CIEUUATBFHOTO Ha3HAYEHHs, OIYIaeMBIX METOAOM
"[TopoukoBsie MOPOLIKOBON METAJLITYPriH, U UX POJIH B Pa3BUTUHU TEXHUKH.
MaTepHaIbI U HX
pOJIb B COBPEMEHHOM
MPOMBIIIIEHHOCTH "

P2 [Ipakruueckoe MK-1-31;I1K-1- M3yueHne 0CHOBHBIX KOHCTPYKIHHA NPOMBIIUIEHHBIX U TaO0paTOPHBIX
3arste "OcHoBHbie | 33;I1K-1-Y1;I1IK-2- | mapoBbix MenbHuL. Pacder mpenenbHoil 3arpy3Ku IapoBOi METbHUIIBI
THIIBI IAPOBBIX V2, IIK-2-YI;IIK-1- | nst cyxoro u Mokporo pasmosa. @opMyJisl Uit pacueTa MOLUTHOCTH
MEJNIBHUIL U X B1 MIPHUBOJIOB MPOMBIIIJIEHHBIX APOBBIX M BUOPAIIIOHHBIX MEJbHHII.
KOHCTPYKLUSI.

Pacuer npenenpHOU
3arpy3Ku H1apoBOU
MEeNbHULIBI. PacyeTsl
MOIIHOCTH IIPUBOJA
MIaPOBBIX H
BUOPAIIMOHHBIX
MenpHUL"

P3 [Ipakruueckoe IMK-1-31;I1K-1- N3ydyeHne OCHOBHBIX KHHEMATHYECKUX CXEM IIJIaHETAPHBIX MEJIbHUIL U
3aHATHE 33;IIK-2-Y I;IIK-2- | pexxuMOB UX pabOTHI. Y CTaHOBIIEHHE CBA3H MEXKAY PeXUMaMU paboTHI
"KoncTpyxiuu Y2;IIK-1-Y1 IUIAaHETAPHBIX MEIBHUIL U CBOMCTBAMU I10Jy4aeMbIX IIOPOKOB.
IUTaHETapHbBIX W3yueHne KOHCTPYKIHI OCHOBHBIX THIIOB JPOOUIIOK, IPUMEHSEMBIX B
MEJIbHUII. TEXHOJIOTHSIX ITOPOIIKOBOH MeTauTyprin. GopMyIis! Uit pacyera
Konctpykimu MIPUBOJIOB POOMIIOK Pa3IMIHON KOHCTPYKITUH.
npobuiiok. Pacuers
MOIITHOCTH IIPUBOJIA
JIPOOHIIOK
pazIu4HoO
KOHCTpYKUIUHU"

P4 [Ipakruueckoe [MK-1-Y 1;I1K-1- N3ydyeHne OCHOBHBIX Y3JIOB YCTAHOBOK JIJIS TIOTYYCHUS MTOPOIIKOB
3anstue "O01iee B1;IIK-2-31;I1K-2- | aucrieprupoBaHueM pacIuiaBOB SHEproHocuresneM. PasHoBuaHOCTH
YCTPOHCTBO YV1;IIK-2-Y2 (hopcyHOUHBIX y31I0B. V3yueHne TEXHOIOTUH PaCTIbUICHHBIX JKEJIEe3HBIX
YCTaHOBOK ISt MOPOUIKOB 110 nponeccaM RZ u WP xomnanuu Xéranec, b3IIM. CM3,
JIUCTIEPTUPOBAHUS ITAO "CeBepcranp". OcoOOSHHOCTH TOJTYYCHHS TOPOIITKOB aTFOMHHHUS U
pacIuiaBoB QTIOMIHHUEBBIX CIUIABOB JIUCIICPTUPOBAHIEM CMECHIO Ta30B
SHEPTOHOCHUTENEM. KOHTPOJIMPYEMOTO COCTaBa.

OcoOeHHOCTH
KOHCTPYKIIUU
(OpCyHOUHBIX
y370B. [Tomyuenue
PpacnbUICHHBIX

MIOPOIIIKOB JKeJie3a
HA OTCYCCTBEHHBIX U
3apyOCIKHBIX
MPEeANPUATHSIX.
Ilonmyuyenue
MOPOILKOB LIBETHBIX
METaIIoB
JIMCTIEPrUPOBaHUEM
pacruiaBoB"




P5 IIpakruueckoe IK-1-Y1;I1IK-1- M3ydenne OCHOBHBIX CXEM yCTaHOBOK JUIsl AUCIIEPTUPOBAHUS C
3aHITHE B1;I1K-2-31;I1K-2- HCTIOIb30BaHUEM IIEHTPOOESKHBIX CHJI: METOJI BPAIatoIerocst
"IleHTpoOeKHBIC V1;IIK-2-Y2 nephOPUPOBAHHOTO THUIJISI, METOJT BPAIIIAIOMIETOCS JIUCKA, METOT
METOBI TOTyYSHHUS pacTbUICHHS BPALIAIOMIET0Cs dIeKTpoAa. V3ydeHne OCHOBHBIX
METaJUINYEeCKUX MIPUHIHUIIOB U allapaTypHOTO UCTIOIHEHUS BEICOKOCKOPOCTHOTO
IIOPOLIKOB. 3aTBep/ICBaHUS PacIuiaBoB. M3ydeHre OECKOHTaKTHBIX METO/IOB
[Momyyenne JTUCTIEPTUPOBAHUS, OCHOBAHHBIX HA MPOITYCKAHUH AJIEKTPUIECKOTO TOKa
METaJIOB gepe3 TBep/ble MPOBOJIHUKU U CTPYH paciljiaBa.

BBICOKOCKOPOCTHBIM
3aTBEpJCBaHAEM
pacriaBoB.
beckonTakTHbIE
METOBI NMOJIyYEHHUS
pacCTBUIEHHBIX
MTOPOLIKOB

P6 [Ipakruueckoe MMK-2-31;11K-2-VY1 N3yuenune cnoco0OB MOTYUYEHUS U OCHOBHBIX CBOMCTB I'a30B-
3ansTUe "Bunel BOCCTAHOBUTENEH: BOIOPOJA, yrapHOTro Ta3a, KOHBEPTUPOBAHHOIO
ra3000pa3HbIX MPUPOIHOTO Tra3a, JUCCONUUPOBAHHOTO aMMHAKa, SK30- M SHJIOTA30B.
BOCCTAaHOBUTEIIEH U N3zyuenne ciocoO0B NOIyYCHUS X CBOMCTB OCHOBHBIX TBEPJIBIX
crocoObl UX YIIepOJCOAEPKAIUX BOCCTAHOBUTENEH: KOKCa, TEPMOIITHIOA,
MOJTyYCHUSI. JIPEBECHOTO YTJIs, CaXku. MI3ydueHre OCHOBHBIX (DM3UKO-XMMHIESCKUX
VYrueponcoaepxany 0COOEHHOCTEW METaIOB-BOCCTAHOBUTENCH: MarHUsl, HATPHSI, KAJbIIHS
€ BOCCTaHOBHTEIH. W ero TUApuAa U Kapoua.

Merannsl-
BOCCTaHOBUTENH"

P7 [Ipakruueckoe IMK-1-Y 1;I1K-1- W3ydenne BIUSAHUS TEXHOJIOTHIECKUX (DAKTOPOB HA CBOWCTBA
3aHsATHE B1;ITK-2-31;IIK-2- | BOCCTaHOBIIEHHBIX ITOPOIIKOB JKeje3a, BoJdb(ppama U MoIudIeHa
"TexHonoruu YI;IIK-2-Y2 BOCCTAHOBJICHHMEM UX BOJOPOJIOM U TBEPBIMU YIIIEPOJICOACPIKAMMH
MOy YCHUS BOCCTaHOBUTEISIMU. M3ydeHre OCHOBHBIX TAIOB TEXHOJIOTHI
MTOPOIIKOB JKene3a, MOJTYYEeHUS 3TUX MOPOIIKOB. M3yueHne KOHCTPYKTHBHBIX OCOOCHHOCTEH
BoJIb(pamMa u TpyOuaThIX, KOHBEHEPHBIX, TYHHEIBHBIX, [IIAXTHBIX MeYel
MoJHnOIeHa BOCCTAHOBJICHHS, a TAKKE ITeUeH ¢ Bpallaromieiics Tpy0ooii.
BOCCTaHOBJICHUEM
TBEPIIBIX
COEIMHEHUH ra3aMu
Y TBEPIBIMU
YIIepoaCcoAepsKaIln
MH
BOCCTAHOBUTEISIMHU.

Bunaer neuert mist
BOCCTaHOBJICHUS
OKCUJIOB razaMu U
TBEPIBIMHU YTIIEPOT
coJiepKALIIMU
BOCCT@HOBUTENSMU"

P8 [Ipakruueckoe [K-1-Y 1;I1K-2- N3yueHne OCHOBHBIX XUMHUYECKUX PEAKIIMI ATl TOJTyYSHHUS TIOPOILKOB
3aHATHE 31;IMK-2-V1;I1K-2- | TMTaHa, IUPKOHUS, TAHTAIa U HUOOWS M3 OKCHIHOTO M XJIOPHIHOTO
"Tloryuenue v2 CBIPbs TP UCIIOJIb30BaHUU B KAYECTBE BOCCTAHOBUTEINS KaJbIIWs,
MIOPOLIKOB TUTAHA, TUAPHJA KaNbLUs, MarHUs ¥ HaTpusl. VI3ydueHre OCHOBHBIX
LUPKOHUS, TAaHTaJIa KOHCTPYKTUBHBIX 0COOEHHOCTEH PEaKTOPOB Ul OCYLLECTBICHUS
1 HHOOUS METAJUIOTEPMHUIECKOTO BOCCTAHOBJICHHSL.

MeTamIoTepMuen”

P9 [Ipakruueckoe MK-1-B;IIK-2- N3yuenune ocoOEHHOCTEN TEXHONOTUH BHITECHEHHSI METU U HUKENS U3
3aHSITHE 31;IIK-2-Y1;I1K-2- | pacTBOpOB ra3aMH-BOCCTAHOBUTEISIMHU U TBEPJIBIMH LIEMEHTATOPAMH C
"Tlonyuyenue y2 MOJTYYSHUEM MOPOIITKOOOpa3HOTO MpoIyKTa. M3ydeHre 0CHOBHBIX

MTOPOIIKOB MEAH U
HUKEIIs
ABTOKIIAaBHBIM
METOJIOM H METOJIOM
LEMEHTAIIHH.
KoHncrpykuus
PEaKTOpOB IS

MOy YCHUS
MOPOILKOB
BOCCTaHOBJICHHEM B
pactBopax"

KOHCTPYKTHUBHBIX OCOOCHHOCTEH PEaKkTOpOB ISl aBTOKIABHOTO
BOCCTAaHOBJICHUS U LIEMEHTALIUU B HEIIPEPBIBHOM PEKUME.




P10

IIpakruueckoe
3aHATHE
"Tlomyuenue
MOPOIIKOB
BoJIb(pamMa u
MoJHnOIeHa
BOCCTAHOBJICHHEM
ra3zo00pa3HbIX
XJIOpHJIOB U
¢bTopumoB
BOoAOpoaOoM"

IK-1-Y1;I1IK-1-
BI;IIK-2-31;I1K-2-
VLIIK-2-Y2

N3yueHne 0CHOBHBIX (PU3NYECKUX CBOMCTB (PTOPUIOB U XITOPUIOB
BoJIb(ppaMa 1 MonubaeHa. M3ydeHre TeXHONOTHYECKIX MapaMeTPOB U
OCHOBHBIX KOHCTPYKTHBHBIX 0COOCHHOCTEH 000pYZOBaHUS IS
BOCCTAHOBJICHHS 3TUX COSHHEHUIT BOJOPOIOM.

P11

IIpakruueckoe
3aHATHE
"TexHOJIOrnH

MOy YCHUS
MTOPOLIKOB MEIH,
HHKEJIS 1 JKelie3a
ANEKTPOITU3OM
pPacTBOpOB.
Koncrpykiuu
IJIEKTPOITU3EPOB IS
BBIJICTICHUS
METAaJLJIOB U3
pacTBOpOB.
Koncrpykiuu
BBICOKOIIPOHM3BOINTE
JIBHBIX
3JIEKTPOJIU3EPOB.
Meronast crema
KaTOJHBIX OCagKOB"

IK-1-Y1;I1K-2-
Y1L;IIK-2-Y2;T1K-1-
Bl

W3ydenue BIUAHUSA OCHOBHBIX TEXHOJIOIMYECKUX IIapaMETPOB
9JIEKTPOJIN3a Ha CBOMCTBA MOPOLIKOB MeIM U HUKens. M3ydenue
TEXHOJIOTUYECKUX ONEPaliii, BEIMOIHAEMBIX 1OCTE dJIEKTPONIN3a, U
000pyIOBaHUS TSI X OCYIIECTBICHHA. M3yueHne KOHCTPYKIUH
3JIEKTPOJIU3EPOB, 001 AAI0IUX BBICOKOH MPOU3BOIUTENFHOCTHIO.
N3yudenue crioco00B cheMa KaTOAHBIX OCAIKOB B 3JIEKTPOIH3Epax
pa3HbIX TUIIOB.

P12

[Ipakruueckoe
3aHATHE
"TexHonoruu
HOTy4eHUS
MOPOILIKOB TUTAHA,
IIUPKOHMS, TAHTAIA,
HHOOUS U Xene3a
JNEKTPOIH30M
COJIEBBIX PACILIABOB.
Koncrpykiuu
JIIEKTPOITU3EPOB JUIs
BbIJIETICHHS
METAJUIOB U3
pacminaBos”

IK-1-Y1;I1K-2-
V1;IIK-2-Y2;IIK-1-
B1

M3yueHne OCHOBHBIX (PH3UKO-XHMHUYECKUX MPOLIECCCOB MPH BBIACICHUU
TYTOIUIABKAX METAJUIOB AJICKTPOIIM30M U3 XJIOPHIHO-(QTOPHIHEIX U
KPUOJUTHBIX pacIiaBoB. M3ydeHne 0cOOEHHOCTEH OTyIeHUS
JKENIE3HOTO TIOPOILKA IEKTPOITU3OM PACIUIaBOB. M3yueHrne OCHOBHBIX
THUIIOB 3JIEKTPOJIU3EPOB JUIS OCYIICCTBICHHS AIICKTPOJIM3a PACILIIABOB.

P13

IIpakTuueckoe
3aHATHE
"Texunonoruu
CHHTE3a U
pa3noxeHus
KapOOHWIIOB HHUKEJIS,
xKenesa u
BoJIb(pama.
OTe4ecTBEHHBIC
MapKu
KapOOHMITbHBIX
MOPOILIKOB HUKEJS U
xKenesa.
O6opynoBaHue JIst
CHHTE3a U
pa3noxeHus
KapOOHMIIOB HUKEJISI
u xenesa"

IK-1-Y1;I1IK-1-
BL;IIK-2-V I;IIK-2-
y2

M3ydenne OCHOBHBIX TEXHOJIOTUYECKHUX OIEPALMI MOJIy4YEHHs
KapOOHMIIBHBIX TTOPOIIKOB HUKETS U xkene3a. Mzyuenue ocobeHHocTell
MIOJTYYCSHHUS TTOPOIIKOB BONIb()pamMa U3 KapOOHMIEHOTO CHIPhA. M3yueHne
OCHOBHBIX CBOMCTB MapOK KapOOHMIIBHBIX MOPOIIKOB HUKEIIS U JKee3a,
HMEIOLIUXCS Ha OT€YECTBEHHOM DPhIHKE. V3ydeHre KOHCTPYKTUBHBIX
0COOEHHOCTEH YCTaHOBOK JUIsl CHHTE3a KapOOHUIIOB HUKEIISL U XKeJle3a, a
TAOKE UX Pa3I0oXKeHusl.




P14 IIpakruueckoe IK-1-Y1;I1K-2- M3ydenne TeXHOIOrMYECKUX ONEpali U1 I0JIy4eH s IOPOLIKOB
3aHATHE Y1;IIK-2-Y2 LUHKA, AJTFIOMUHUS ¥ KAJIBLUS METOJIOM HCIIapEHUsI-KOHICHCAIUH.
"Tlomyuenue V3y4eHre OCHOBHBIX alllapaToB JUIA pPeali3aliy ToMo(a3HOH 1
MOPOIIKOB [IUHKA, rerepoa3HOil KOHAEHCAINY TaPOB METAJLIOB.

ATIOMUHUS U
KaJIbLIUsI METOJIOM
HCTIapeHHs-
KOH/ICHCAIIHUH.
OG6opynoBaHue yis
TOJTyYCHUS
HOPOIIKOB METOIOM
HcTapeHus-
KOHJeHcauu"

P15 IIpakTnueckoe IK-1-Y 1;I1K-2- HM3y4yeHne OCHOBHBIX CIIOCOOOB CHHTE3a TYTOILTABKUX
3aHATHE VLIIK-2-Y2 METAJIONOXO0HBIX COCUHEHUH. V3ydeHrne OCHOBHBIX IPHHITUIIOB
"Tlonmyuenue MOJTYYEHUS TIOJIHOCTHIO JISTHPOBAaHHBIX M YACTUYHO JIETUPOBAHHBIX
[IOPOLIKOB noporkoB. OCOOCHHOCTH NPUMEHEHHS METO1a MEKKPHCTAIUTUTHON
KapOuIoB, KOPPO3UH IS ITOTY9IEHHS TIOPOIIKOB M TIepepadOTKA OTXO/IOB.
HUTPHUIOB, OOPHIOB
Y CUJIMLIAIOB.

ITonmyuyenue
JIETHPOBAHHBIX
MTOPOLIKOB
TepMoanhGy3HOHHBI
M HaCBHIIICHUEM H
MEXKPUCTAIITUTHON
Koppo3uei"

P16 [Ipakruueckoe [MK-2-Y 1;I1K-2- W3ydeHre OCHOBHBIX MPUOOPOB, UCIIOIb3YEMBbIX ISl OLICHKH (hOPMBI
sapsTue "[Ipuboper | Y2;I1K-1-B1;IIK-2- | gacTum U rpaHyTOMETPHYECKOTO COCTABA IMTOPOIIKOB: ONTHIECKAX
JUISL OIIpEIeTICHUS Bl MHKPOCKOIIOB, BHOPOCHT, CEANMEHTOTPa(OB, YCTAHOBOK JUIS
(dbopMBbI HacTHil, MIPOBENEHNS KOHAYKTOMETPHYECKOTO aHalIN3a, yCTaHOBOK ISt
IPaHyJI0METPHUECKO OIIpEICIICHHS TPaHyIOMETPHYECKOTO COCTaBa C MTOMOUIBIO TUPPAKIUH
r'o COCTaBa JIa3epHBIX JTydel. 3ydeHne qByX OCHOBHBIX KITACCOB IIPHOOPOB IS
MOPOILIKOB U UX OIIpeENeH s YACNbHOI MOBEPXHOCTH HOPOLIKOB: (DMIIBTPALIMOHHBIX U
YAEIbHOM a7COPOLIMOHHBIX.

MMOBEpXHOCTH"

P17 ITpakTuueckoe I1K-2-Bl1 M3y4enne KOHCTPYKIIMN B OCOOCHHOCTEH ITPUMEHEHHUS ITPecc-0CHACTKA
3arsTue "[Ipecc- JUISL OIpeeNIeHNs] YIUIOTHAEMOCTH, (hOPMYEMOCTH U IPECcCyeMOCTU
OCHACTKa JJIst METAJUINYECKUX ITOPOILKOB.

OIIpe/ICICHAS
YIUIOTHAEMOCTH,
bopmyeMOCTH U
IIPECCYEMOCTH
MOPOIIKOB"

P18 JlabopaTopHnas IMK-1-Y 1;I1K-2- M3yuenne BIUSHUS BpeMEHH U3MEIbYCHNUS METAITHYECKOT0 MOPOIIKa B
pabora "[lomyuenne |V 1;I1K-2-Y2;I1K-1- |mapoBoii Bpamiaromnieiics MenbHHLIE Ha €T0 TPaHyIOMETPHUYECKUI
METaJUINYECKOTr 0 B1;IIK-2-B1 cocraB. OCBOEHHE METOANKH ONPEENEHHs IPaHyIOMETPHUECKOrO
MOPOIIIKa cocTaBa IMOPOIIKOB CHTOBBIM METOJIOM. (4 yaca)

N3METBYCHUEM B
1apoBoi MenpHUIE"

P19 JlabopaTopHas [MK-1-Y 1;I1K-1- UzydeHue BIUSIHUS BpDEMEHH N3METbYCHUS METAIUTMYECKOTO MOPOIIKA B
pabota "ITonyuenne |BI;IIK-2-Y1;[1K-2- | BUOpaIiiOHHON MEBHUIIEC HA €r0 IPaHyJIOMETPUICCKHNA COCTAB.
METaJNINYECKOTO V2;IIK-2-B1 OcBOeHME METOIUKH ONPEENIEHHs IPaHyJIOMETPUUYECKOTO COCTaBa
MOPOLIKa MIOPOLIKOB CUTOBBIM METOZIOM. (4 yaca)

H3MeJIbYEHUEM B
BUOpAIMOHHOM
MenbpHuIE"

P20 JlabopaTopHnas MK-1-Y1;I1K-1- M3yuenue BIMSHUA TEXHOIOTMYECKUX TAPAMETPOB U3MEIbUYEHUS
padota "Ilonyuenne |BI;IIK-2-Y1;IIK-2- | MeTamndyeckoro mopoiika B INIaHETAPHOI MENbHUIIE MEITbHHIIC HA €T0
METaJNINYECKOTO V2;IIK-2-B1 rpaHyjoMeTpudeckuil cocta. OCBOCHHE METOJUKU OIIPEEICHUS
HOPOIIIKA TPaHyJIOMETPHIECKOTO COCTaBa MOPOIIKOB CHTOBBIM METOAOM. (4 daca)
H3MeJIbYCHUEM B
IJIaHEeTapHOU

MenbHuIE"




P21 Jla6opaTopHas IK-1-Y1;I1IK-1- W3ydenue BIUAHUA TeMIEPaTyPhbl U BPEMEHU U30TEPMUYECKON
padota "Ilonyuenne |BI;IIK-2-YV1;I1K-2- | BblmepKd Py BOCCTAHOBICHUH HA HACHIMTHYIO MJIOTHOCTh
MOPOIIIKa JKeJie3a V2;I1K-2-B1 MOJIy4aeMOr0 >KeJIe3HOT0 Topoika. (4 yaca)

BOCCTaHOBJIEHUEM
OKcUAa BOIopoaoM"

P22 JlaGoparopHas [MK-1-Y 1;I1K-1- W3yuenue BIUAHUS TEMIEPaTypbl U BPEMEHU H30TEPMUYECKOH
pabora "[Tomygenne |B1;ITK-2-V1;IIK-2- | BBLAEp KKH IIPH BOCCTAHOBJICHUH Ha HACHITHYIO INIOTHOCTh
TTOPOIIIKA JKene3a V2;I1K-2-B1 MOJTy4aeMoro KeJIe3HOTO MMopoIKa. (4 yaca)

BOCCTaHOBJIEHUEM
OoKcuza yriepoaom"

P23 JlabopaTopHas [K-1-Y 1;I1K-1- Uzyyenue BIUsiHUS TEMIIEPaTypbl 1 BDEMEHH H30TEPMUYECKOM
pabora "[Tomywgenne |B1;ITK-2-V1;IIK-2- | BBLAEp:KKH IIPH BOCCTAHOBIJICHHH Ha HACHITHYIO INIOTHOCTh
[IOPOILIKA MeIn V2;IIK-2-B1 MOJTy4aeMOoro MeTHOTO TOpoIIKa. (4 yaca)

BOCCTAHOBJICHUEM
OKcHJia BoJIopoaoM"

P24 JlabopaTopHnas [TK-2-B1;I1K-1- OcBoeHHE METOUKH OIPEEIICHUS TPAHyIOMETPHUYECKOTO COCTaBa
pabota B1;TIK-2-Y1 MOPOIIKA C UCIOIb30BaHMUEM ONTHUECKOTO MUKpOCKoma. (4 yaca)
"OnpeneneHue
TPaHyJIOMETPHIECKO
TO COCTaBa
MTOPOLIKOB
MHUKPOCKOTIHYECKHM
MeroaoM"

P25 JlabopaTopHnas [MK-2-B1;I1IK-2-V1 O3HaKOMIIEHHE C KOHCTPYKLMEH YCTaHOBKHU JJIs aHAIA3a
pabora TPaHyJIOMETPUYECKOTO COCTaBa C UCTIONb30BaHUEM U PAKIIH
"Onpenenenue JIa3epHBIX JTy4ell pa3IuyHOMN JUIMHBI BOJIHBI.
TPaHyJIOMETPHIECKO
r'0 COCTaBa
MOPOLIKOB METOJJOM
T paKIK
JIa3epHBIX Tyden"”

P26 JlabopaTopHnas [MK-2-B1;I1K-1- M3yueHne MeTOIMKN ONpeesIeHUs] HACHITHOW TUIOTHOCTH C
pabora B1;IIK-2-V1 WCTIOJIb30BAaHHEM BOPOHKH U BOJIOMOMETPA, a TakKe METOIUKH
"Onpenenenue onpeeNeHus TeKyuecTH. M3ydueHue BIUsiHUS METOI0B MTOJYYEHUS
HACBITTHOH MTOPOIIKOB M UX TPAHYJIOMETPHIECKOTO COCTaBa HA HACBITHYIO
IUIOTHOCTH U TUIOTHOCTH U TEKY4YeCTb.

TEKY4eCTH
MTOPOIIKOB"

5.3. OueHo4Hble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJI1eToB, TECTOB U T.IL.)

O6pa3er] sK3aMeHaIIMOHHOT0 Omitera 1mo aucruiuimHe "TIporeccs morydeHus MeTaUTHIEeCKUX TTOPOITKOB"

HammonaneHblit HccnenoBaTeNbCKU TeEXHOIOrnUeckuil yuusepcurer MUCHUC
WHCTUTYT TeXHONOTHiA

Kacenpa nopormkoBoii MeTauTyprus U (pyHKIIMOHANBHBIX TTOKPBITHI
Hanpasnenue noarorosku 22.03.02 "Meramnyprus"
ITpomecch! MOTy4YeHUsI METAITHIECKAX TTOPOIIIKOB

AK3AMEHALIMOHHBIN BUJIET Ne2

1.
2.

HCIIOIb30BaHUS )KUJIKOCTH TIpH pa3modie B LIIBM.

3.

20 T

3aB. xadenpoit, mpod., A.T.H.

IIpeumymiecTBa U HENOCTATKM METOJA MOPOLIKOBOM METAJLUIypPIUU.
@axropsl, BIMAOLIME HA PE3y/IbTaThl pa3MoJia B IIapOBBIX Bpalllaloliuxcs MelnbHuLax. IlpenMyinecTsa u HEAOCTATKU

OCHOBHEBIC TTOJIOKCHHUS TCOPUH SJICKTPOJIUTHUCCKOI'O BBIACICHUA MCETAJJIOB B BUAC MOPOIIKOB.

E.A. JleBamoB




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

MertoauKka OIeHKH 00ydaromerocst Ha SK3aMeHe
O1eHKa «OTINYHO» - 00yUaroUIMiics MOKa3bIBAeT ITyOOKHe 3HaHHUSA B 00BbEME NPOrpaMMbl AUCIUILTUHEL, YBEPEHHO YCTaHABIMBAET
JIOTMUYECKUE CBSA3U MEXAY OTAEIbHBIMU pa3eaMy JUCHUILUIMHBI, IPaMOTHO U HEIPOTUBOPEUMBO U3JIaracT MaTepuai pyu OTBETE,
3HAeT UCTOYHHKH JAOTIOJHUTEIILHON HH(OPMAITHH.
O1eHKa «XOPOIIO» - 00yUaIOIHICS TOKA3bIBAET JOCTATOYHO MOJIHbIE 3HAHUS B 00beMe MPOHJeHHOI TporpaMMBl, TOITyCKaeT
He3HaYMTEIbHbIEC OIINOKY ITPU OCBELICHNH 33/IaHHBIX BOIIPOCOB M YCTAHOBICHHUH JIOTHUYECKUX CBSI3€H MKy OTIEIbHBIMU
paszenaMu TUCIUIUIAHEL, YeTKO M3JIaraeT MaTepran 0e3 CyIecTBeHHBIX IIPOTHBOPEUH B HH(OPMAIIHH.

O1eHKa «yJOBIECTBOPUTENBHOY - 00yHaIOMHKiica IOKa3bIBACT 3HAHUS B 00BbeMe IPOICHHON IPOrPaMMBI, UCTIPABIISAET JOIIYIICHHBIC
OLIMOKY NOCcJe YTOYHSIOIUX BOIPOCOB MPENoJaBaTes, 3HaeT OCHOBHBIE U JOMOTHUTEIbHbIE HCTOUHUKU UH(POPMALIUH 110
[IpOrpaMMe JUCLMITIMHEL.
Or1eHKa «HEYIOBIETBOPUTEIHHOY - 00yUJArONTHIACS TOIyCKaeT TpyOble OMUOKHA B OTBETE, HE CIIOCOOECH YCTaHOBUTD JIOTHUECKHE
CBSI3H MEXy pa3jerdaMy JUCIHUILUIMHBI, HE MOXKET JaTh OTBET HA OCHOBHOM M/MJIM JIOTIOJHUTEIBHBINA BOIIPOC .

O1eHKa «He sIBKa» — 00y4JarolUics Ha DK3aMEH He SBUIICS.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEPaTYpa

ABTOpBI, COCTaBUTENIN 3arnaBue Bubmmoreka W3narenscTBo, roj
JI1.1 [JInGencounI'. A., T.1: IIponsBoacTBo OnexrpoHHas OMOMMOTEKA , 2001
Jlonarux B. 1O., METAJUINYECKUX ITOPOIIKOB
Komapuunxuii I'. B.
6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENN 3arnaBue Bubanorexa W3naTenbCcTBO, TOI
JI2.1 [Kunapucos Cepreit ObopynoBaHUe IPEIIPHATHH Bbubmnorexa MUCuC M.: Meramyprus, 1988
Cepreesuy, [Tananko MTOPOIIKOBOW METAJIIIypIUH:
0. B. Y4eOHUK I BY30B 10 CIIel.
'KommnoszutusHbIE 1
MOPOLIKOBBIE MaTEPHAIIBI,
MOKpHITHS' U 'DU3.-XUM.
HCCIe. MEeTaJUTypr. IIPOLEcCoB’
JI2.2 [JInGencounI'. A., ObopynoBaHue IIEX0B bubmmorexa MUCuC M.: Merammyprus, 1983
IManos B. C. MOPOUIKOBOM METaJLILyPrUH:
y4e0. mocobue st
MAaIIMHOCTPOUT. TEXHHKYMOB
no cuen. 'Tlopomkosas
METaJUTYPIUsl v IP-BO TBEPABIX
CIUIaBOB'
JI2.3 |JInbencon I'. A. OCHOBBI IOPOIIKOBOH Bbubnnorexa MUCuC M.: Meramnyprus, 1987
MeTaJUTyprHH
J12.4 | Jlonarun Bnagumup IIpoueccel nomyyeHus OnexrpoHHas O6nOIMOTEKA M.: [MHUCuC], 2017
IOpreBuuy, Epemeena METAJUINYECKUX MOpOIIKoB (N
K. B., [Toroxes 3130): na6. npakTUKyM
Opuii Cepreesuu,
ITanepa E. H.
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
51 T'ocyaapcTBeHHas myOIMYHAS HAYYHO-TEXHHUYECKAS http://www.gpntb.ru/
oubnmoteka Poccun
Caiit ®emepabHOTO TOCYAAPCTBEHHOTO Or0KeTHOrO0 | www . fips.ru
22 | yupexnenus «DenepaibHblii HHCTUTYT
MIPOMBILIICHHON COOCTBEHHOCTI»
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
1.1 | Microsoft Office
1.2 [MS Teams
I1.3 | Microsoft Excel
1.4 | Microsoft PowerPoint

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue OcHareHue

Jlro6oit KOpITyC
MynsTumenuitHas

MIPOBCACHUA MMPAKTHUICCKUX 3aHATHI:

VYueOHas ayauTopHs IS TIPOBEICHUS | KOMIUIEKT ydeOHOI mebemm mo 36 mecT mms oOydarommxcs,
3aHATHH JIGKUIMOHHOTO THIA W/WIM JUIS | MyJbTHMEIMHHOE O0OOpYHOBaHWE, MarHUTHO-MapKepHas
Jocka, pabouee Mecto mperonaBarens, IIKc moctymom k
UTC «Uuteprer», DMOC yHuBepcurera Yepe3 JUUHBIN
xabuner Ha miaTgopme LMS Canvas, JIUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

K-107

JlabopaTopus

AHAJIUTUYCCKUE  BECHI,

JEeMOCTpAllMOHHOe 000pyJOBaHKME, B TOM 4YHCIE JOCKa
yueOHast MYJIbTUMEANNHBIH HPOEKTOpP, JKpaH
NIPOEKLUOHHBIH, THJIPABINYECKUN mpecc pY4HOH,
THIPABIMYECKUH  Tpecc € 3IEKIPOIPUBOJOM,  JIBA
ONTHYECKIX MHKPOCKOTIA, TEXHHUYECKHE BECHI,

TBeproMmepel (o Bpunemmro U

Bukkepcy, aBe MydenbHBIE meud, MmKad BBHITSDKHON (2
CeKUMH), OOOpYIOBaHHE [UI ONpeAeneHus (Gu3nyeckux
TEXHOJIOTMYECKUX CBOHCTB ITOPOIIKOB

K-04

Jla6opartopus BaKyyMHas  IIaXTHas

neybp, IMN€4u JJid CICKaHUusA B
Pa3IMIHBIX Cpe€aax, rpaHyJIATOP CMCCUTEIIb, MCIIbHHUIIbI

YuraneHsiii 321 Ne3 (B)

KOMIUIEKT  y4eOHOH

Antivirus.

mebenun Ha 44 Mecra I
obyuaromuxcs, MO®Y Xerox VersaLink B7025 ¢ ¢yHxiuei
MacImTaOupoBaHUS TEKCTOB M m3o0paxkenmir, 8§ IIK ¢
goctynom k HWTC «Uuateprer», DUOC yHHBepcuTeTa
yepe3 JHMYHBIA KabuHer Ha rMarpopme LMS Canvas,
nuieH3nonHsle mporpammbl MS Office, MS Teams, ESET

YnransHeii 321 Ne4 (B)

KOMIUISKT ~ydeOHOH MebOemn Ha 20 paboumx MecT,
KOMIIBIOTEPBl € MNOAKIIOYeHHEM K cetd «MHTepHeT» U
JIOCTYIIOM B 3NIEKTPOHHYIO HH(POPMALHOHHO-
00pa30BaTENbHYIO Cpey YHUBEPCHTETA

YuTanbHbIN 3all
3JIEKTPOHHBIX PECYPCOB

50 TIK c¢ mocrymom

Teams, ESET Antivirus.

KOMIUIEKT y4yeOHOH Mebenu Ha 55 mect i oOyuaromumxcs,

k HUTC «Hurepuer», SUOC

YHHBEpPCHUTETA 4epe3 JIMYHBIN kaOmHeT Ha mmatdopme LMS
Canvas, mmieH3uoHHble mporpamMMmel MS Office, MS

K-107

Jlabopartopus

AHAJIUTUYCCKUE  BECHI,

JEMOCTpAllMOHHOE 000pyJOBaHKME, B TOM 4YHCIE JOCKa
yueOHas MYJIbTUMEAUNHBIH MPOEKTOpP, JKpaH
TIPOCKIIMOHHBIH, THIPABIHYESCKIH npecc PY4HOH,
THAPABIMYECKHH  TIpecC  C  DJIEKTPONPHBOIOM,  JBa
ONTHYECKIX MHKPOCKOIIA, TEeXHHUYECKHE BECHI,

TBepuomepel (o Bpunemnro u

Bukkepcy, naBe MydenbHBIE meud, MKad BBHITSDKHON (2
CeKuu), O00OpyJOBaHME M OIpeleneHus (PU3NIECKUX
TEXHOJOTMYECKNX CBOHCTB MOPOIIKOB

K-107

Jlaboparopus

AHAJIUTUYCCKUE  BECHI,

JEMOCTpAllMOHHOE 000pyJOBaHKME, B TOM 4YHCIE JOCKa
yueOHas MYJIbTUMEAUNHBIH MPOEKTOpP, JKpaH
TIPOCKIIMOHHBIH, THIPABIHYESCKIH npecc PY4HOH,
THAPABINYECKHA  TIpecC  C  DJIGKTPONPHBOAOM,  JBa
ONTHYECKHX MHKPOCKOIIA, TEeXHHUYECKHE BECHI,

TBepaomepel (o Bpunemnro u

Bukkepcy, nBe MydenbHBIE meud, MKad BBHITSDKHON (2
CeKuu), O00OpyJOBaHME M OIpereneHus (PU3NIECKUX
TEXHOJOTMYECKNX CBOHCTB IOPOIIKOB

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

Ipu M3y4eHNH TaHHOH ANCLUIUINHEL 00y4aloIeMycsl TOHaI00sTCsl 3HAHUSL, TTOJyYeHHbIE IIPU U3yYEeHHH IUCUUILIMH " XuMus",
"Omsnka" ("Mexanuka'"), "dusngeckas XumMus'.
Jlnst obmerdeHust BOCHPUATHS MaTepHaa Ha JICKIHIX CTYACHTHI MOTYT BOCHOIB30BATHCS KOMIIIEKTOM IIPE3EHTAIH 110 OCHOBHBIM
pazzenam ANCLUIUIMHEL JUTS CO3JIaHUsI OIOPHOT'O KOHCIIEKTa.




