MIHVCTEPCTBO OBPA30BAHNA 1 HAYKHA

JIOHELIKOH HAPOJHOM PECITYBJIMKU
TOCYJAPCTBEHHOE OBPA30BATEJIbHOE YUPEXXJIEHVE
BBICHIET'O ITPO®ECCUOHAJIbHOI'O OBPA30BAHHS
« JOHELIKMI HALITMOHAJIbHBIN TEXHMYECKHI YHUBEPCUTET»

B1.B.06 TexHomorus

(KO ¥ HaHMEHOBaHHE AUCLHILINHBI COFNacH® y4eOHOMY niiaHy)

"Mamoin"

Hanpasnenue 22.04.02 Metannyprus
MOJArOTOBKH:
(KOA ¥ HAWMEHOBAHHE HANPaBNeHUA NOASOTOBKH / CNELINATLHOCTH)
HanpaBneHHOCTB 3NeKTpOMETAITyprusl CTIH
(mpoduis):
(HaWMEHOBaHHE NPOQnIIA / MArHCTEPCKOH! MPOTPaMMB /criellMaTH3aliuu )
IIporpamma:
(OakanaBpuar, MarucTparypa. CieUHaIHTeT)
®opma oOyueHus: OYHas, 3a04Has
{0YHas. 3a04Ham, O'iHO-JBO‘{HBﬂ)
OuHas 3aoyHas
2 2
Ob61ias ~ B3ET/4acax 5/180 5/180
KoHTakTHas (4ac.), B TOM 4HCIIE:
JIEKLIUH 34 4
(4ac.) - -
3aHATHA (4ac.) 34 4
CamocTosTeabHas (yac.), B TOM YHCIJIE: 54 130
(3K3aMeH, 4ac./3a4éT) 3K3aMeH, 54 | 3k3aMeH, 36

JoHeuk, 2023 r.
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1 OBBEKT, LHEJIb U 3AJIAYA OCBOEHUA JUCIIUITJINHBI

Jlucyunauna paccmampueaem BONPOCH TEOPUH U MPAKTUKHU MPOU3BOJCTBA (hep-
pOCILIaBOB "MaJioi" rpyniibl B AJIEKTPUUYECKUX MeYaX U BHEMEYHBIM CIIOCOOOM.

Llenv Ooucyunnumel - TPEAOCTABICHUE CTyJIEHTaAM 3HAHUN O COBPEMEHHOM CO-
CTOSIHUM Y TEXHOJIOTUSIX MPOU3BOJCTBA (PEpPOCIIABOB «MaJIOi» TPYMIIbl, TEPMOJIUHA-
MUYECKUX YCJIOBUAX W TMOCIEI0BATEILHOCTH OCHOBHBIX (DM3MKO-XMMHUYECKHUX MPOIIec-
COB X TOJIYYECHHUS; IPEJOCTABICHNE 3HAHUN O MUPOBBIX 3aracax pya AJsl IPOU3BOJCT-
Ba «MasbIX» (eppocCIIaBOB U CTPYKTYpe C€OECTOMMOCTH MX MPOU3BOJICTBA; MpaKTUYeE-
CKO€ MCCIIEIOBAHNE KNHETUKHU YTIIETEPMUUYECKOTO0 BOCCTAHOBJICHUSI METAJLIOB.

B pe3ynbraTe 0CBOEHUS NUCUUIUIMHBI CTYACHT JOJIKEH:

3Hamb. OCHOBHBIE MECTOPOXKIACHUSI U 3arachl Py UCIOJIb3YEMbIX JJIsi IPOU3BOI-
CTBa «MaJbIx» (PeppoOCIUIaBOB; TEXHOJOTMUYECKHE BapUaHThl BHIIUIABKH (PEppOCILIaBOB,
JUTaTyp U YUCTHIX METAJUIOB: BOJIb(Ppama, MOJIMOAeHa, BaHAAUs, HUOOUs, Oopa, IIUPKO-
HUS ¥ THTaHa; (PU3UKO-XUMUYECKHE 0COOCHHOCTH BOCCTAaHOBICHUS U papMHUPOBAHMS
MajbixX (eppocCIIaBOB; CTPYKTYPY c€0€CTOMMOCTH MPOU3BOJCTBA (DEppOCIIABOB; CIIO-
COOBI TTOBBIIICHHUSI TEPMUYHOCTH IIMXTHl METAJUIOTEPMHUYECKOMN TMJIaBKU; OCOOCHHOCTH
KMHETHKH YTIETEPMUYECKOTr0 BOCCTAHOBIIEHUS (PEPPOCIIIIaBOB.

ymems: BBIOpATh coco0 Mpou3BOACTBa (eppociliiaBa Ha OCHOBAaHUHU CBOICTB Be-
JYLIEro 3JeMEHTa, TpeOyeMoro XHMMHYECKOro cocTaBa (eppociuiaBa M TEXHHUKO-
PKOHOMMYECKHUX IMOKa3aTeNe npouecca.

gnadems. CIOCOOAMH pacyeTa MIMXThl METATIOTEPMUYECKON TUIaBKH, MAacChl K-
30TEPMHUUYECKON M OayacTHOW 100aBOK, TeMIlepaTyphl MOJOTPEBa IIMXThl C HU3KOH
TEPMHUYHOCTHIO.

llepeuucnennvie pe3ynivmamol 00yYeHUs ABIAIOMCA OCHOBOU OJis YOPMUPOBAHUSL
cneoyrowux komnemenyui: IIK-1. Ciocoben pa3pabaThiBaTh MPEAJTIOKEHHS IO COBEP-
HIEHCTBOBAHUIO TEXHOJIOTHYECKUX MPOLIECCOB U 00OPYA0BAHMS B MPOU3BOJICTBE CTaEH
u craBoB; IIK-2. Cnocoben pa3pabarbiBaTh NPEIOAKEHUS M0 MOBBIIICHUIO KaYeCTBa
3aIaHHOTO BHJ1a METAJUIONPOIYKIIMH B MPOU3BOJICTBE CTAJIEH U CILIABOB.

2 MECTO JJUCHIUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
MMPOI'PAMME

JlucruninHa OTHOCHUTCS K 4acTH, (GOpPMHPYEMOUW ydacTHHKAMHU 00pa3oBaTElb-
HBIX OTHOIIIEHUH 00s13aTenbHOM biioka 1 auciumime (Moaysei) yueOHOro miiaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPBIE CTYJICHT MPUOOPEN MPU OCBOCHUU
MPEAIIECTBYIOMNX AUCIUIIIUH nporpamMmel 22.03.02 «Metamnyprus»: «[Ipou3BoacTso
cTaiau u (eppocIIaBOBY.

3HaHUA U YMEHUs, TPUOOPETEHHbIC TP OCBOCHUM JTAHHOW JUCIUIUIUHBI, peaIu-
3YIOTCSL CTYJAEHTOM IIpU MPOXOXKJIECHUM MPOU3BOJACTBEHHOM MPAKTUKU: HAYYHO-
HCCIIEIOBATENIbCKON pabOThl, TPOU3BOICTBEHHOMN MPAKTUKU: TEXHOJOTUUECKON U TIpe/I-
JATIIIOMHOM, BBITIOJTHEHUU Y 3aIIUTE BBITYCKHOW KBaM(PUKAIIMOHHON paOOTHI.
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3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 PacnipeesieHne y4eOHbIX YACOB 0 TeMaM IMCIHUIIMHbI M BUIAM 3aHATHI

KonnuecTtBO yacoB

Ne HaumenoBanue TemMbl (ouHas / 3a04Has popma)
TEMBI (comepkaTebHBIX MOTYJICH ) Beero B toMm uncne
T Jlexiuu | JlaGop. | Ilpaxr. CP
1 | Cnuael Bosb(pama. 17/21 5/2 5/2 7117
2 | CiaBsl MOIMOAEHA. 17/21 5/2 5/2 7117
3 | CruiaBel BaHaus. 15/16 4/0 4/0 7/16
4 | Crnasbt TuTana. 15/16 4/0 4/0 7116
5 | Cruiasbl HHOGHSL. 15/16 4/0 4/0 7116
6 | Crinaser mpkonus. 15/16 4/0 4/0 7/16
7 CruiaBsl 60pa 14/16 4/0 4/0 6/16
8 | CrutaBbl HUKESL. 14/16 4/0 4/0 6/16
KonTakTHas paboTa (IOMOTHUTEIbHAS) 4/6
KypcoBoii nmpoekT -/-
Hroro 1o Bunam 3aHsTHi 126/144 | 34/4 34/4 54/130
Kontpois 54/36
HUTOI'O 180/180 34/4 34/4 54/130

(I)OpMI/II)OBaHl/Ie KOMIIETEeHIIU B pe3yJabTaTe 0CBOCHUA TCM JUCHUIIJIMHDBI

Komnerenmu TeMbl TUCHIUIIINHBI, HalleJIEHHbIC Ha (OPMUPOBAHUE
KOMIIETEHIIMU
[1K-1 Temsr 1-8
[1K-2 Temsr 1-8
3.2 Jlexkuun

Tewma 1. CrutaBsl Bosbpama.

Conepxxanue Tembl: CBOICTBa BOb(paMa U €ro coeAMHeHUH. MuHepasl, pyabl
U KOHLIEHTpaThl Boibppama. TexHosnorus nomydeHust (eppoBoibppaMa yriepoiaocu-
JAMKOTepMUYecKuM crocoOoM. TexHosorust mony4yeHust (eppoBojib(pama aTOMHHO-

TEPMUUECKHUM CIIOCOOOM.
Jlutepatypa k Teme: [1, 2].

Tema 2. CrutaBel MOJIMOIEHA.

Conepxanue TeMbl: CBOMCTBa MOJIMOJIEHA U €r0 COeMHEHUN. MuHepassl, pyibl
U KOHIEHTpaThl MoymOeHa. OKUCTUTENBHBIA 00KUT MOJMOJICHUTOBOTO KOHIICHTPATA.
Texnonorus momydeHus ¢GeppoMonOeHa BHETEUYHBIM CHINKOATIOMOTEPMHUYECCKIUM

Croco0om.
Jluteparypa k Teme: [1].

Tewma 3. CrutaBsl 6opa.

Conepsxanue TeMbl: CBolicTBa 00pa U ero coeAuHeHnil. MuHepaisl u pyibl 6opa
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TepMmoanHaMuka peakuuii BoccTaHOBIIEHUSI Oopa. TexHonmorus mnonydeHus Qep-
pobopa. TexHosorus nojaydyeHus: kapouaa oopa.
Jlutepatypa k Teme: [1].

Tema 4. CruiaBbl BaHaTUS.

Conepxanue teMbl: CBOMCTBA BaHAIUs U €ro COeqUHEHUN. MuHepaisl, pyasl 1
KOHLIEHTPaThl BaHa[usA. TEXHOJIOTHsS METaJUIyprHYeCcKOro Iepenesia BaHaAuicomep-
KAIMX KOHILIEHTPATOB. TEXHOJIOrMS XUMHYECKOTO IIepelesia BaHaJUuUCOAEpKaIMX
IUIAKOB. TepMOAMHAMMKA pEaKUMi BOCCTAHOBJICHUS BaHAIUs U3 OKCHIOB. TexXHOIO0-
rusi MOTy4eHHs! peppoBaHaIUs CHIMKOATIOMUHOTEPMHUUECKUM criocoooM. TexHoio-
rusi HojyueHus: heppoBaHaaus ATFOMUHOTEPMUUYECKUM criocoOoM. TexHomorus mosy-
yeHus: (heppOoCHIIMKOBaHaIus. TEXHOJIOT s MOJyYeHUs a30THPOBaHHOrO (eppoBaHa-
TSl

Jlutepatypa k Teme: [1].

Tema 5. CrutaBbl HUOOHS.

Conepxanne Tembl: CBOWCTBA HHOOUS M €r0 COSAMHEHMIA. MHUHEpaNbl U PYIbl
HUOOUS. TepMoarHaMuKa peakiuii BOCCTAaHOBICHUS HUOOUS. TeXHOIOTHs MOTydeHUs
heppoHNOOUS ATFOMUHOTEPMHUYECKUM CIIOCOOOM.

Jlutepatypa k Teme: [1, 2].

Tema 6. CruraBbsl UUPKOHUS.

Conepxxanue TeMbl: CBOMCTBA IUPKOHHUSA U €r0 COEAMHEHUI. MUHEpabl, pyabl U
KOHLIEHTpaThl LUPKOHMs. TepMoaMHAMUKAa peaklUil BOCCTAHOBJIEHHUS LUPKOHUS.
Texnonorus nonydeHus: GeppOCUTUKOIMPKOHUS ATIOMUHOTEPMHUUECKHM CIIOCOOOM.
Texnonorus mnonydeHus (GeppoaTrOMUHOLUPKOHUS aATFOMUHOTEPMUYECKUM CIIOCO-
O0M.

Jlutepatypa k Teme: [1].

Tema 7. CriytaBel TUTAHA.

Conepxanue Tembl: CBOHCTBA THTaHa M €r0 COeAMHEHUN. MuUHepalbl, pyabl U
KOHIICHTpAThl TUTaHA. TepMOJMHAMHKA peaKIuii BOCCTAHOBJICHUSI TUTaHAa. OKHUCIHU-
TEJbHBIA OOKUT TUTAHOBBIX KOHIIEHTPATOB. TEXHOJIOTHS AUCIEPTUPOBAHUS ATIOMH-
Husa. TexHonorust monaydeHust GeppoTUTaHa ATFOMUHOTEPMHUYECKUM criocoboM. Tex-
HOJIOTHS TIOYYCHUSI METAILTHYECKOTO TUTaHA MAarHUETEPMUYECKUM CIIOCOOOM.

Jluteparypa k Teme: [1].

Tewma 8. CruitaBbl HUKEJIS.

Conepxxanue teMbl: CBOWMCTBA HHMKEJS M €r0 COEIMHEHHWA. MuHepanbl U pyAbl
HUKes. TeXHOJI0rus NOoaydeHust U papUHUPOBAHUS (EPPOHUKEIS.

Jlutepatypa k Teme: [1].




3.3 lIlpakTuyeckne (CEeMUHAPCKHUE) 3aHATHSA

Ne Obmen, JIurepa-
W Tewma 3ansaTHs yac. Typa
OYH/3204H
1 Pacuer muxThl 1u1s 1aBku eppoBosbdpama 5/2 [3]
2 Pacuer mumxThl /15 I1aBku heppomMosindieHa 5/2 [3]
3 PacueT muxThl U1 1aBKu (heppoBaHaINs 4/0 [3]
4 Pacuer mmxThl 151 I1aBku heppoTUTaHa 4/0 [3]
5 Pacuer TermoBoro OanaHca miaBKu peppoTuTaHa 4/0 [3]
6 CruiaBbl IIUPKOHUSL. 4/0 [1]
7 CrutaBbl Oopa. 4/0 [1]
8 CruiaBbl HUKEJIS. 4/0 [1]
HUTOI'O: 34/4
3.4 JIabopaTopHbie padoThI
Y4eOHBIM IIJITAHOM HE MPETyCMOTPEHBI.
3.5 CamocTosiTesibHasi padoTa CTyJIeHTa
Ne Bunbl camocTosTensHON paboThI CTyAeHTa Obbem, Hac.
n/n OYH/320YH
1 W3ydenue JeKIMOHHOT0 MaTepuasa 27/80
2 [ToaroroBka K 1a00paToOpHBIM paboTaM 0/0
3 [ToaroroBka K MpakKTUYECKUM 3aHATUIM 27/41
4 BeimonHeHne KypcoBoii paboThI 0/0
5 BeinosmHeHHE KYpCOBOTO MTPOCKTA 0/0
6 BrinonHenne MHAMBUAYAIBHOTO 3aaHUs 0/9
HUTOI'O: 54/130

3.6 KypcoBoii npoekT (padoTa), HHIMBUAYAJbHOE 3a/IaHHE

VY4eOHBIM IJIaHOM KyPCOBOE MPOEKTUPOBAHUE HE MPEAYCMOTPEHO.
[IpenycMOTpeHO BBINOJIHEHWE WHIWBUAYAJIbHOTO 3aHATUS CTYACHTAMU 320YHOM
(dopMbI 00yUYeHUsI, CBI3aHHOTO C PAacYeTOM IIMXTHI JUIs TUIABKH (peppOTUTaHA ATIOMHU-
HOTEPMHUYECKHM criocooom [4, 5].

4 ®OHJI OLIEHOYHBIX CPEJICTB

4.1 Kputepuu ¥ mIKaJbI JJI HHTETPUPOBAHHON OLlEHKH YPOBHSA cGOpMHUpPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasenawowan komnemeHyuu — NOIHOMA 3HAHUU
- HyJIEBOIl YpOBEHb: HEBEPHBIE, HE API'YMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX OLIM-
OOK OTBETHI Ha BONIPOCHI. Y POBEHb 3HAHHI HI)KE MUHUMAJIbHBIX TPEOOBAHU;
- MUHUMAJIbHBIM YPOBEHb: JAaHbl HE MOJHBIE, HETOYHbIC U HEAPIYMEHTUPOBAHHBIE OTBE-
Thl Ha BOMpPOCHI. Jlommy1ieHo MHOTO rpyObIX OMIMOOK. YPOBEHb 3HAHUM HUXKE MHUHU-
MaJIbHBIX TPEOOBaHMIA;




IIOPOTOBBIM YPOBEHB: JAaHbI HEIOCTATOYHO ITOJIHBIEC, TOYHBIE U apIryMEHTHPOBAHHBIE
OTBETHI Ha BOIIPOCHI. 11110X0 3HAET TEPMUHBI, ONIPENEICHNS U ITOHSTHSI; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], IPUHLUIIBL. J[0MmyI1ieH0 MHOTO HErpyObIX OIIMOOK;

CpEIHUI YPOBEHb: AaHbl JTOCTATOYHO ITOJIHBIE, TOUYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€JI0M 3HAET TEPMUHBI, ONPEIEIICHNS U MOHATUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLEHMSI, IPUHIUIBI. [[0IyIIeHO HECKOIBKO HErpyOBIX OLINOOK;

MIPOJIBUHYTHIN YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENEIEHUS U NOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS, TPUHIUIBI. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIMOOK;

BBICOKMI YPOBEHb: JIaHBI [OJIHBIE, TOYHBIE U APIYyMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Chl. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLMIBL. J[0NyIIeHO HECKOIBKO HETOYHOCTEMN.

Cocmaenawowas komnemeHyuu — yMmeHus

HYJIEBOW YPOBEHb: IOJHOE OTCYTCTBUE IIOHMMAHUS CyTH METOJMKHM PELICHMs 3a/1a4H,
JOITYIIEHO MHOKECTBO rpyOeHinx ook / 3a7jaHusl HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJIbHBIN YpOBEHB: c1a00€ MOHMMAaHUE CYTH METOJIUKU PEIICHUs 3aJla4yM, JOIy-
1ieHbl TpyOble ommOku. Pemennst He o0ocHOBaHbl. He ymeer ucnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIA YPOBEHB: JIOCTATOYHOE MOHUMAHUE CYTH METOJUKH PEUIeHUs 3aJa4d, J10-
nyuieHsl omuOKky. Perenust He Bceraa 000CHOBaHBI. YMEET UCHOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO0 JuTeparypy. Cinabo opueHTUpyeTcss B CHEeUMaTbHONM Hay4YHOW JHTe-
patype;

CPEIHHI YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKHM PELICHUS 33Ja4d, JOIYIIEHBI
ouOku. Pemienuss He Bcernma OOOCHOBaHBL. YMEET HCIONIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JINTEPATYpY;

MPOJIBUHYTHIN YPOBEHb: B LIEJIOM MOHUMAET CYyTh METOJAMKH PEUICHHS 33/1a4M, JTOMyIIe-
HbI HETOYHOCTU. Crioco0eH 000CHOBATh pPEIIEHUs. Y MEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPATypYy;

BBICOKUH YPOBEHb: MOHUMAET CYyTh METOAUKH pelieHus 3a1aud. CrocoO0eH 000CHOBATh
pelIeHusl. YMeeT UCIOoIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELUATIbHYIO0 HAYYHYIO
JUTEPATYPY, IEPEAOBOM ITPOU3BOACTBEHHBIH OIIBIT.

Cocmasnarowas KomnemeHyuu — 61a0eHue HagblKamu

HYJIEBOM YpOBEHb: HE IEMOHCTPUPYET BJa/IeHUE HaBbIKAMU BBIIIOJIHEHUS NPOQeECcCHO-
HaJbHBIX 3aJa4. He MOXeT BBIITOJIHUTD 3a1aHU;

MUHHUMAaJIbHBIM YPOBEHB: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJIHEHUSA IIPO-
(eccruoHanbHBIX 3a7a4. VICHIBITBIBAET CYIIECTBEHHbBIE TPYAHOCTH IPU BBINOIHEHUU
OT/CJIbHBIX 3a1aHUM;

MOPOTOBBIN YPOBEHB: BJIA/ICET HABBIKAMH BBITIOJHEHHS MPOPECCHOHANBHBIX 3a/1a4 Ha
MOPOrOBOM YpOBHE. 3a1aHUsl BBINOJIHSAET MEJIEHHO U HEKAUYE€CTBEHHO;

CpeIHUIl ypOBEHbB: BJa/IeeT HaBbIKAMU BBITIOJIHEHUS MPO(ecCHOHANbHBIX 3a/1a4. 3a/a-
HUS BBINIOJIHSET Ha CPEAHEM YPOBHE 1O OBICTPOTE U KAYECTBY;
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NPOJABUHYTHIN ypOBEHB: BJIa/e€T YBEPECHHBIMU HABBIKAMH BBITIOJHEHHS Mpodeccuo-

HaJIbHBIX 3a1a4. BLICTpO N Ka4YCCTBCHHO BLIMOJHACT 3aJaHuA, HTHOrJa AOIMyCKasA HE-
3HAYUTCIIbHBIC ITOI'PCITHOCTH;

BBICOKMI YpOBEHb: BJIAJICET YBEPECHHBIMH HABBIKAMHU BBITIOJIHEHUS MPOdecCHOHATb-

HBIX 3a/1a4. BBICTPO M Ka4eCTBEHHO BBITIOJIHAET 3aJaHus, TP HEOOXOIUMOCTH Jie-
MOHCTPHUPYS TBOPUECKUM MOIXOI.

Ob6obwennas oyenka cghopmuposanHocmu KOMnemeHyull

HYJICBOW YpOBEHB: Ha HYJIEBOM ypOBHE C(POPMHUPOBAHBI: BCE COCTABJISIIOIINE; OJIHA

WJIM JIBE U3 TPEX, OCTAIbHbIE — HA 00JIee BHICOKOM YPOBHE;

MUHUMAJIbHBIN YPOBEHb: HA MUHUMAJILHOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-

muc, oJHa 1IN ABC U3 TpéX, OCTaJIbHBIE — Ha 00JIee BHICOKOM YPOBHC;

MIOPOTOBBIN YPOBEHB: HA MMOPOTOBOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIONIUE; O~

Ha WJIK JBE U3 TPEX, OCTaJIbHbIE — Ha 00JIee BHICOKOM YPOBHE;

- CpeIHUN YpOBEHb: Ha CpelHEM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIOIIME; OJHA
WJIU JIB€ U3 TPEX, OCTabHbIE — Ha 00JIee BHICOKOM YPOBHE;

- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIO-
1IME; OJIHA WU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHUM YPOBEHb: Ha BBLICOKOM YPOBHE CPOPMHUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TCHIIUM.

Wn e

o ~No Ok

10.
11.
12.
13.
14.
15.
16.

17,
18.

4.2 Bonpocsl K 3K3aMeHY U IpUMep IK3aMEHAIHOHHOT0 OmWiera
Bonpocsl k 3k3aMeny:

CaoiicTBa BoJIb(hpama U €ro COCTMHCHUI.

MuHepaibl, pyJbl M1 KOHIIEHTPATHI BOJIb(pama.

Texnonorus noxydenust GpeppoBoabdpama yriiepoaoCHIMKOTEPMUYSCKUM CITO-
coOom.

Texnonorus monxydeHus: hpeppoBoIbhpamMa ATFOMUHOTEPMHIECKIM CTIOCOOOM.
CsolicTBa MOJIMOJIEHA M €TI0 COCTMHECHHI.

Musnepaibl, pyJbl 1 KOHIEHTPATHl MOJIUOACHA.

OKHCIUTETHHBIN 00KUT MOJIMOICHUTOBOTO KOHIICHTpATA.

Texnonorus monydeHus: GheppoMonnbdaeHa BHEMEYHBIM CHINKOATIOMOTEPMHU-
YEeCKHUM CIIOCOOOM.

CgoiicTBa 00pa M €ro COeAMHEHUM.

Musnepaiibl ¥ pyJbl 60pa.

TepmoauHaMuKa peakiifii BOCCTaHOBIICHHS Oopa.

Texnonorus noxyuenus peppodopa.

TexHosorus moayueHus kapouaa dopa.

CBolicTBa BaHA U U €T0 COEIMHEHUI.

MuHepaibl, pyJibl 1 KOHUEHTPAThl BaHAIUSL.

TexHOJIOrusl METAIUTypruyecKoro nepeesia BaHaguucoAepKallux KOHIEHTpa-
TOB.

TexHOI0TUs XUMUYECKOTO MEepeIeia BAHAAUNCOAEPKAIINX [IIJTAKOB.
TepmoarHaMuKa peakliMii BOCCTaHOBJICHHS BaHAIUSI U3 OKCUJIOB.
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19. Texnomorust mosydeHus: GeppoBaHAANS CHITHKOAUTIOMUHOTEPMUYECKUM CIIOCO-
OoM.

20. Texnosorus noiaydeHus: hpeppoBaHaIvs aTFOMUHOTEPMUYECKUM CITOCOOOM.

21. Texnosorus noiaydeHus: GeppoCIMKOBaHAINS.

22. TexHOJIOTHS MTOTYyYEHUs a30TUPOBAHHOTO (peppoBaHaIMSI.

23. CBoiicTBa HUOOUS U €T0 COEIUHEHUN.

24. Munepansl U pyJibl HIOOUS.

25. TepMmoanHaMHKa peaklUid BOCCTAHOBJICHUSI HUOOUS.

26. Texnosorus noxydenust GeppoHUOOUs aTFOMHHOTEPMUYECKUM CIIOCOOOM.

27. CBoicTBa IUPKOHUS U €T0 COCTUHECHHM.

28. MuHepansl, py/ibl 1 KOHIICHTPATHI IIUPKOHMUS.

29. TepMoamHamuKa peakifii BOCCTAHOBIICHUS ITUPKOHUS.

30. Texnonorusi mosy4eHus: HeppOCUITUKOIUPKOHUS ATIOMUHOTEPMUYECKUM CITO-
coOoM.

31. TexHonoruss momydeHUs: (HEPPOATIOMHHOIUPKOHUS —ATFOMHUHOTEPMUYECKAM
CIIOCOOOM.

32. CBolicTBa TUTaHA U €T0 COCAMHEHUH.

33. Munepaisl, pyabl 1 KOHIICHTPAThl TUTAHA.

34. TepmoauHaMHKa pEaKIMii BOCCTAHOBIICHUS TUTAHA.

35. OxkuCIUTETBHBIN 00KUT TUTAHOBBIX KOHIICHTPATOB.

36. TexHosoruss NUCTIEPTUPOBAHUS ATTFOMUHUSI.

37. Texnonorus nony4eHus: GpeppoTUTaHa ATFOMUHOTEPMHUUECKIM CIIOCOOOM.

38. TexHonorusi MOJy4eHUs METAUIMYECKOTO0 TUTaHa MAarHUETEPMUUYECKUM CIIOCO-
OoM.

39. CBoiicTBa HUKEJS U €70 COCTUHEHUH.

40. Munepaibl ¥ pyAbl HUKEIS.

41. TexHONOTHUS MOTy4YeHUS U padUHUPOBAHUS (HEePPOHUKEIS.

IIpumep 3K3aMeHANMOHHOTIO OMJIeTAa:

I'OYBIIO «/loHeuknii HAMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET)

IIporpamma: marucrparypa

Hanpasnenue noaroroku: 22.04.02 «Metamnyprusi»

Marucrepckas nporpamma; «JIEKTPOMETAIUTYPIUsl CTAIN» Cemectp 2
Jucnunnuna: "TexHomaorus nmpou3BoAcTBa peppocriaBos "manoil" rpynmst"”

BUJIET Nel
CgoiicTBa Bonb(paMa 1 €ro COeAMHEHUH.
TexHomorust momyuenus gpeppodopa.

YTBepkeHO Ha 3aceqaHuu Kapeapbl « IINEKTPOMETAILITYPTUS.

IIporokonm Ne ot 2022 r.

3aB. kadempoii 015(0)
DK3aMeHaTop 015(0)
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4.3 Kputepuu oueHMBaHUs

OneHuBaHME YPOBHSI OCBOEHHUS CTYIEHTOM Yy4ye€OHOTO Marepuana JAUCLUILIUHBI
MPOU3BOAMUTCS B XOJE€ TEKYILETO KOHTPOJSI M MPOMEKYTOUHOU aTrTecTaluu (CEMecTpo-
BOT'O KOHTPOJIsA).

Texkymmii KOHTPOJIb 3HAHUM CTyIeHTa OYHOU (HOPMBI 00YUEHUS OCYIIECTBIISIETCS
M0 pe3yJibTaTaM TEKYIIeH ayJuTOpHOU paboThl, CTY/IEHTa 3a04HON (OpMBbI OOYUEHUS —
MO pe3yJibTaTaM BBINOJIHEHUS KOHTPOJbHOM padOThl (MHAMBUAYAJIBHOTO 3aJIaHUA).
HToroBas oleHKa yCIIeBA€MOCTH CTYACHTA 10 y4eOHOW TUCIUIUIMHE BKIIIOYAET OLICHKU
yCIIEBAEMOCTH CTYJIEHTA M0 KaKIOMY U3 CIEIYIOIIMX BHAOB pabOT CTyIEHTa: TeKyllas
ayauTopHas paboTa U TeKylas camocTosTeNnbHas padota. Tekymasi ayauropHasi pa-
0oTa mpeanojaraeT TEKyIIMHA KOHTPOJIb 3HAHUM CTyAEHTa MO pe3ysibTaTaM Y4YeOHBIX
3aHATUA. OOBEKTaMM TEKYIIEr0 KOHTPOJIS SBISAIOTCSA: IMOCEIIAeMOCTh ayJUTOPHBIX
y4eOHBIX 3aHITHI; paboTa Ha IPAKTUUECKUX 3aHATHUSAXK; TeKylui onpoc. Tekymas ca-
MOCTOSITeJIbHAsI padoTa cTyAeHTa 00y4yeHHUs Mpeanojaraer MmoAroTOBKY JOKJaja Io
BBIOpaHHON TeMe (IIpH HEOOXOJUMOCTH); BBIIIOJHEHUE CAMOCTOSITEIbHON paboOThl (MH-
JTUBUAYaTHHOTO 33JIaHUS1) B COOTBETCTBUH C METOJUYECKIMH PEKOMEHIAIIASIMHU.

OO6m1ee KOMYECTBO 0AJUIOB 3a TEKYIIYIO pabOTy OMpeaesieTCsl Ha OCHOBAaHUU pe-
3yJbTaTOB, 3a()MKCUPOBAHHBIX B )KypHaJ€ YCIIEBAEMOCTHU I'PYIIIbI B TEUEHUE CEMECTPA.

IIpome:kyTouHas aTTecTanms IPOBOJUTCS B KOHIIE CEMECTpa B BUE K3aMeHa

B kaxaoM sK3aMeHallMOHHOM OWJIeTe COIEPMKUTCS JABAa TEOPETUUYECKUX BOIPOCA
(3amanue Nel u No2). 3agaHusM NMpUCBanBaIOTCA CIEAYIOLIUE BECOBbIE KOA(D(PUIIMEHTHI:
0,3; 0,7.

OtBet Ha Kaxao0e 3aaanue oueHrnBaetcs no 100-0anpHOM mIKaie.

B cinyuae Teopernueckoro 3aganus oneHka «100» ctaBuTcA B Cilydae MOJIHOTO
CHUCTEMHOI'O PAacKpBITUsI BOIpoca 0e3 KaKux-IMOO HETOYHOCTeH. bamnel cHumaroTcs,
€clii B OTBETE YIYIIEHbI Kakue-I1u00 BTopocTeneHHble MOMeHTHI (10 10 GamoB), mo-
NYILIEHbl HECYIIECTBEHHbIE HETOYHOCTH (710 10 0ayioB), JOMyIIEHBI CYIIECTBEHHbBIE HE-
TOYHOCTH TIPU NPaBUILHOM OTBETE B IeJoM (70 25 0ayuioB), IIPU HEJOCTATOYHOM
NPEACTABICHUH MaTepuasioB (OaJibl CHUMAIOTCS KaK MPOLIEHT HEIOCTAIOLIEro Marte-
puajia ¢ yueToM €ro 3HAaUUMOCTH).

HToroBast olieHKa 3a 3K3aMEH PAaCCUUTHIBACTCS KaK CyMMa MPOU3BEIECHHM OLIEHOK
3a KaXKJ0€ 3aJlaHie Ha UX BECOBOM KOA(DPUIIUEHT.

IIpumep pacyera UTOTOBOM OLICHKH 110 DK3aMEHY.
[TycTh onenku 3a kaxaoe 3aganue mno 100-6amnsHoi mkane coctaBuiu: 90 u 70, coot-
BETCTBEHHO. Torna UTOTOBast OLICHKa 1o dK3aMEHY COCTABJISIET:
0,3-90+0,7-70=76 6anno6.

[Tomydyennas orieHka 1mo 100-0aIbHOM IIKaie OnpeaeisieT OIEHKY 0 Tocyaap-
cTBeHHOH 1kaie u mkaie ECTS:
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CymmMma GamioB Ornenka Orenka
no 100-6anpHOM 1TKaIe no mkayie ECTS 10 TOCYJIApCTBEHHOM IIKaJIe
90-100 A OTaM4HO
80-89 B Xoporio
75-79 C
70-74 D y
60-69 £ JIOBJIETBOPUTEIHLHO
35-59 FX He
0-34 = YIOBIIETBOPUTETEHO

* — ¢ 00s13aTEIILHBIM IIOBTOPHBIM U3YYCHUCM JUCHUIIIINHBI.

[Ipy HEBBIMOIHEHHH BCEX 3aJaHUI, MPEIYCMOTPEHHBIX Y4YEOHOW MpOrpamMmoin
JTUCHUIUIMHBI coracHo «[lomoxkeHnto o0 oprann3zanuu y4eOHOTro MpoIecca» CTyACHTY
B BEJIOMOCTb 10 Kypcy craButcs 3anuch «He nomymen». CtygeHTaM, KOTOpbIE ObLIH
JOIYLIEHBI K CAa4e SK3aMEHa, HO HE SBUIKMCh Ha HETO, B BEJOMOCTH CTABUTCS 3aIUCh
«He saBuiics».

4.4 KypcoBoe nNpoeKTHPOBAaHMeE.
VY4eOHBIM MJIAHOM KYypCOBOE MPOEKTUPOBAHUE HE 3aIJIAHUPOBAHO.

5 PEKOMEHAYEMAMS JINTEPATYPA

I OcHoBHasi JuTepaTypa
1. Mamesckuii, B. SI. ®eppocmiaBel: Teopust U TexHosorus / B. . JlameBckui.
— Mocksa, Bonorna : Undpa-Unxenepus, 2021. — 288 ¢. — ISBN 978-5-9729-0566-
9. — Texkcr : anexTponHsiit // LludpoBoit obpazoBarenbHbii pecypc IPR SMART :
[carit]. — URL: https://www.iprbookshop.ru/115239.html (mata oOpaiueHus:
07.05.2022). — Pexxum poctyna: Juist aBTOPU3UP. TOIH30BATENCH.

I1 JomosHuTEeNbLHASA JHUTEpaTypa
2. Kymudees, B. K. Metamnyprus penko3eMenbHbIX U paJlOaKTUBHBIX METaJl-

JI0B: (PU3UKO-XUMUYIECKUE OCHOBBI U TEXHOJIOTHS MOTyUCHHUS PEIKUX, PEAKO3EMETbHBIX
U paJM0aKTUBHBIX MeTAIUIOB : yueOoHoe nocodue / B. K. Kynudees, B. I1. Tapacos, A.
H. KponaueB. — Mocksa : U3znarensckuii Jom MUCuC, 2013. — 75 ¢. — ISBN 978-
5-87623-653-1. — TexcT : anexTponHslii // Lludposoit oOpazoBaTenbHblil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/106944.html (mata obpameHus:
09.05.2022). — Pexxum poctyna: Juist aBTOPU3UP. TOJIb30BaTEIeH

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI
Y4eOHo-MeTOAUYECKHE U3aHN, paspadoTraHHbie B [loHHTY:
3. MeTtoauyeckue yka3zaHusl K IPAKTUYECKUM 3aHITUAM 110 JUCHMILIMHE « TexHo-

JIOTHUSI TIPOU3BOJICTBA (heppocCIIaBoB "Mayiol" Tpynmbl» JJisg OOydaroluxcs Mo Ha-
npaBiaeHuto noarotoBku 22.04.02 «Metamnyprusy», ainsa npoduiein «Metamtyprus 4y-


https://www.iprbookshop.ru/115239.html
https://www.iprbookshop.ru/106944.html
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TYHa», «DNEeKTpoMeTaITyprusi ctainm» [Dnekrponnsiiit pecypc] / CoctaBurenu: TposH-
ckuii A.A., 3auka B.W., Patue C.H — 1,54 M6. — Jlorenk: TOYBIIO «IOHHTVY»,
2022. — 1 daiin. — CucteM. TpedoBanus: Acrobat Reader. (moctym dyepe3 Tu4HbIN KaOu-
HET CTy/ICHTA).

4. MeTtoaudeckue yKa3aHUsl K CaMOCTOSITeNIbHOM paboTe mo AuciuruinHe «Tex-
HOJIOTHS MPOU3BOJCTBA (heppOCIUIaBOB ""Majoi" IpyIIbl» MO HAMPABICHUIO MOITOTOB-
ku 22.04.02 «Metamnyprusi» 1is npoduieit « MeTtauryprusi 4yryHay, « QJIeKTpoMeTal-
ayprus cranu» [OnektpoHubsiit pecype| / CoctaButens: TposiHckuii A.A., 3auka B.U.,
Patuer C.H . — 350 K6. — Jlonenk: TOYBIIO « IOHHTY», 2022. — 1 ¢aiin. — Cucrem.
TpeOoBaHus: Acrobat Reader. (moctyn uepes TUUYHBINA KaOMHET CTYICHTA).

5. MeTtonnueckne yka3aHusl K BBIIOJHEHUIO WHAMBUYAIBHOIO 3aJJaHus 1O JUC-
uIuiHe « TeXHOJIO0rHus Mpou3BoACTBa (eppocCiiaBoB "Majoi" rpynmbDy MO Hampasie-
HUI0 noarotoBku 22.04.02 «Metamnyprus» aia npoduied «Metamutyprusi 4yryHay,
«INeKTpoMeTAITyprus cranu» [DnekTpoHHbld pecypc] / CocrtaButenb: TposHCKUN
A.A., 3auka B.W., Patne C.H . — 0,9 M6. — Jlonenk: 'OYBIIO «/IOHHTVY», 2022. - 1
daiin. — Cucrem. TpeboBanus: Acrobat Reader. (mocTynm 4epe3 JUYHBIA KaOWHET CTY-
JICHTA).

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library.
SBC IPR SMART - http://www.iprbookshop.ru

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JIeKIHOHHBIE 3aHATHA:

VYyebnas aynuropus 5.037. MynbrumenuiiHoe 000pyaOBaHUE: KOMIBIOTEP C
BbixogioM B Murtepner P3/1.6GHz/512Mb/40Gb, omnepauuonHas cucrema Linux
Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), monutop LG Studioworks 5D, Bu-
neornpoekTop Sony VPL-EX4 ¢ sxpanom ProView 180x180 Matte White; cneunanu-
3UpOBaHHAsi MeOEIb: OCKA ayIUTOPHAs, CTOJbI U CTYJIbA.

7.2 IlpakTHyeckue 3aHATHS:

YuebHas ayauTopus: KOMIIbIOTEpHBIN Kiacc 5.035. MynsTumennitnoe o060py-
JIOBAHUE: KOMITbIOTEPHI ¢ BhixoaoM B MuTepHer Duron/1.4GHz/256Mb/80Gb, onepa-
nmuoHHas cucrema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), koMmbroTep-
Hasg online Mojens mpoliecca BHENMEYHOW 00pabOTKH CTald JOCTYIHAS IO CCHUIKE
https://steeluniversity.org, koMmnbeloTepHas Iporpamma JJis MOACIUPOBAHUS JTUTCHHBIX
nporeccoB LVMFlow CV4.7r8 (yueOnast Bepcusi, iureH3ust Ne8323), pazpaboraHHas
B JIOHHTY komnbroTepHass MoOJelib MpoIllecca BBIMJIABKK CTald U (PeppociiaBoB
"OPAKVJI",  Bupeonpoekrop  Sony  VPL-EX4, o5kpaH  OpOEKIMOHHBIN
ELINSCREEHNS V119XWSI; cneuunanu3upoBanHasi MeO€lib: JOCKA i PUCOBAHUS
MapKepaMmH, CTOJIBI U CTYJIbSI.


http://donntu.org/library
http://www.iprbookshop.ru/
https://steeluniversity.org/
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7.3 CamocTosiTeIbHANA padoTa:

[Tomerenust ajiss caMOCTOSITEIbHON pabOThl ¢ BO3MOXHOCTBIO MOAKIIOYEHHUS K
cetu "UuTepHer" u oOecredyeHUEeM JOCTyna B JJIEKTPOHHYH HHGOPMAIIMOHHO-
00pa3oBaTENbHYIO Cpely OpraHu3allMi: YWTalbHbIE 3ajibl, yuyeOHble Kopryca 2, 3
(KoMmmbproTepHass TEXHMKAa C BO3MOXKHOCTBIO MOJKIIOUEHUs K ceth « HTepHeT» u
obecrieueHeM JOCTyla B AJIEKTPOHHYIO HH(OPMaIMOHHO-00Pa30BaTEIbHYIO CPEay
(BUOC NOHHTY) u anextponHo-6ubanoreunyto cuctemy (ObC IPRbooks), a Takxke
BO3MOXKHOCTHIO MHJIMBUAYaJIbHOTO HEOTPAHUUEHHOTO J0ocTymna odydaronuxcs B ObC
u OUOC mnocpenctBom Wi-Fi ¢ mepcoHanbHbIX MOOWIBHBIX ycTpoucTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 - o6miectBennas auriersuss MPL 2.0/ Grub
loader for ALT Linux - mumensus GNU LGPL v3/ Mozilla Firefox - munensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - mu-
uen3ust GNU GPL.
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