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Pa6ouas mporpamMma AUCIUIUIAHEI «ONTHMU3AIKS SHEPro3aTpaT B METAJLTyPri-
YyeCKHX TEXHOJIOIMSAX» COCTaBJIEHA B COOTBETCTBUU C Y4€OHBIMH IUIAHAMH IO Halpas-
NeHuo moaroToBku 22.04.02 «MeTamnypris» HampasieHHOCTh (mpoduis) «Obpa-
60TKa MeTaUIOB AaBieHHeM» mia 2023 roma mpuéMa IO OYHOH U 3a04HOM (opmam
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CocraBurenu:
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C.A. CHutko
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cTapLIMii perno/aBarels kapeapsl «O0paboTka MeTaioB AaBICHAEM», K.T.H.
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PaGouas mporpaMma paccMoTpeHa W NPHHATA Ha 3acefaHun Kapempsl «OGpaboTka
METaJIJIOB JABJIEHUEM.
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/K/ Cautko C.A.
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3aBemyromuii kapenpoit OMJI

PaGouast mporpamMma mpojviena st 20 rona npuéMa Ha 3acenanuu Kapenpst «O6-
paboTKa METaJIOB NaBJICHUEM.

[IpoTOKOJI OT « » 20 roma Ne

3aBenyromuii kadenpoi
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(moamuce) (®©.1.0.)
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paboTKa METAJUIOB JaBJICHUEM.

[TpoTOKOI OT « » 20 roja Ne

3aBeqyromuii kadenpoi

(moxnuck) (®.1.0.)



1. OBBEKT, EJIb U 3ATAYHN OCBOEHMUSA TNCHUIIVINHBI

JlucuuiinHa paccMaTpUBaeT BOIPOCHI MOBbIMIEHUS d(PGHEKTUBHOCTH METAILTyp-
IMYECKUX MPOLIECCOB, KACAIOIIUXCS MOJTYyYeHUs U 00pabOTKK MeTalljia, B YaCTH palyo-
HAJIBHOTO HCIOJIb30BaHMSI SHEPrETUYECKMX PECYPCOB HA PA3JIMYHBIX CTAJMAX KU3HEHHOTO
LMKJIA METAJUIONPOAYKIIUH.

[{eqn IUCUUILUIMHBI — O3HAKOMIICHUE CTYJICHTOB C COBPEMEHHBIMU JIOCTUKEHUSI-
MU U MEPCHEKTUBHBIMU HAMPABJICHUSIMUA B 00JIACTH ONTUMU3AIMU SHEPro3arpaTr B Me-
TAJLUTyPTUYECKON OTPACIIH.

B pe3ynbrate 0CBOCHMS JUCHUILIMHBI CTYJICHT JOJIKEH:

-3HaTh BO3MOKHBIE CITIOCOOBI CHUKEHUS 3aTpaT YHEPTUM MPU MOJYYSHUU U 00pa-
00TKe METAJJIOB Ha OCHOBE (hyHIaMEHTAIbHBIX 3HAHUN B 00JIACTU METAJUTYPIHH;

-yMeTbh NMPUMEHATh (PYH/IaMEHTAJIbHbIE 3HaHUS B O0JACTH METAJLUTypryu JUIsl OIl-
TUMU3AIUU YPHEPro3aTpar Mpu MOIyYeHUH U 00paboTKe METaJIOB;

-BJIaJICTh OCHOBHBIMU METOJAMH PELICHHUS 3a7a4 ONTHUMU3ALHUY 3aTPaT SHEPTUU B
Pa3TUYHBIX METAJUTYPTHUECKHUX MPOIleccax Ha OCHOBE (PyH/IAMEHTAILHBIX 3HAHUN B 00-
JACTH METAIUTYPTHH;

[Ipouiecc m3yyeHUs: AMCHMIUIMHBI HAMpaBlieH Ha (QOPMUPOBAHUE CIIECTYIOIINX
KOMIICTCHIMH.

CriocoOeH pemiath MPOU3BOJCTBEHHbIE M (MJIM) HUCCIEAOBATEIIbCKUE 3aJa4M, Ha
ocHOBe (hyHIaMEHTAIbHBIX 3HaHUH B 001acTu Metautyprun (OITK-1).

2 MECTO JUCHMILJIUHBI B OCHOBHOM NPO®ECCUOHAJIBHOA
OBPA3OBATEJILHOM MPOT'PAMME BBICIHIEI'O OBPA3BOBAHUA

JlucuurinHa OTHOCUTCS K o0s3aTenbHOM yacTy bioka 1 auctumiauH (MoyJiei)
y4eOHOro T1aHa.

basupyercs Ha 3HAHUAX U YMEHUSAX, KOTOPBIE CTYJEHT MPUOOPEI IIPU OCBOCHUH
MPEAIIECTBYOMMUX JUCUUIUINH: METOJOJIOTHUS U METO/bl HAYYHBIX UCCIIEAOBAaHUM, TEO-
pUs ¥ PAKTHKA HAYYHBIX UCCIICIOBAHUM, MHHOBALIMOHHBIE PEIICHUS B POU3BOJICTBE U
00paboTKe METaJIOB, TEXHOJIOTHS MPOIECCOB MPECCOBAHUsS, METOJbI PEIICHUS 3a/ad
00pabOTKM METAJUIOB JABJICHHEM, KOHTPOJIMpyeMasi MpPOKaTKa COPTOBBIX MpoduiieH,
KOHTpPOJIMpyeMasi MPOKaTKa TOJCTBIX MOJIOC U JIMCTOB, KOHEUYHO-3JIEMEHTHOE MO/IEIIN-
POBaHHUE TEXHOJOTHUUECKUX MPOILIECCOB 00PAOOTKH METAIIOB JIABJICHHEM.

3HaHUA U YMEHUs, TPUOOPETCHHBIC TTPH OCBOCHUH JTAHHOW TUCHMIUIMHBI, PealH-
3YIOTCS CTYJIEHTOM IPHU NPOXOKIACHUU IMPOU3BOJICTBEHHON NPAKTUKH: MPEIAAUIIIIOMHON
Y TOCYJIApCTBEHHOW UTOTOBOM aTTECTALUH.



3. CTPYKTYPA N COAEPKAHUE JUCHUIIJINHBbI
3.1. Pacnpenesienne y4yeOHBIX YacoB MO TeMaM JUCUMILUIMHBI W BHJAaM
3aHATHH

HanmenoBanue tem KonuuecTBo yacoB (o4yHasi/3a04uHast)
(conepskarenbHbIX MOIYJIEH) Beero B tom unciie
Jlexuuu | Jlabop. | Ilpakr. | CPC

Tema 1. Bropuunble sHepreTuye-
CKHME pecypchbl. MeTtauryprudeckoe 17/20 6/1 i 0/0 11/19
OpeINpHUsITHEe KaK SHepreTudeckas
CHCTEMA.
Tema 2. Meroasl 3HEprocoepexe-
HUS TpU TPOU3BOACTBE uyryHa, | 17/20 6/0 - 0/0 11/20
CTaJIM, U €€ Pa3IUBKe
Tema 3. DHeprocOeperaronye Tex-
HONOTMH Harpesa MeTalla B KO- | ,0phq 5| g _ 7/0.5 11/19
J01aX, METOAUYECKUX U TepMUYe-
CKHUX Ieyax
Tema 4. DHeprocbOeperarone Tex-
HOJIOTHH B MPOKAaTHOM Tpom3BojcT- | 29/21,5 | 8/1 - 10/1,5 | 11/19
BE
Tema 5. JIuTeliHO-IpOKATHBIE arpe-

17/20 6/1 - 0/0 11/19
raThl
KonrakTHast paboTa (H0MOJTHUTEIb- 2/6
Hasl)
Kypcosast pabota (rpoekr) 0/0 0/0
Hroro 1o BugaM 3aHsATHI 108/108 | 34/4 17/2 55/96
KonTposb 0/0
Utoro: 108/108

(I)OpMI/IPOBaHHe KOMIIETEeHIIUH B pe3yabTaTe OCBOCHUA TEM NTUCHHUIIIIUHBI

Komnerenuunu Tembl TMCUMILUIUHBI, HAllEJIEHHbIE HA
BbIPA0OTKY KOMIIETEHIIMH
OIIK-1 Temsbr 1-5
3.2. Jlekuuu

Tema 1 BropuuHsbie s3HEpreTuyeckre pecypcbl. MeTamypruieckoe npeanpusiTue
KAaK DHEPreTUYECKask CUCTEMA.

ConepxaHue TeMsbl 1:

[Torpebnenue 3Heprun B CTPyKType NpeanpusaTus. Bropuunsle sHEpreTueckue
pecypcChl YepHON METAILITYPrUH.

Jlurepatypa k Teme 1: [1,2,3].




Tema 2. Metoab! 3HeprocoepekeHust pu MPOU3BOACTBE UyTyHa, CTalU, U €€
pasJIuBKe.

Conep:xaHue TeMbl 2:

JlomenHoe nmpou3BoicTBO. CTanennaBuibHOE MPOU3BOACTBO. HenpepsiBHas pas-
JIMBKA CTaJIN.

Jlutepatypa k Teme 2: [1,3].

Tema 3. DHeprocOeperaroniye TEXHOJIOMU HarpeBa MeTasuia B KOJIOAaX, METo-
JUYECKUX U TEPMHUUYECKHUX TeYax.
Conepsxanue TeMbl 3: MeToabl SHEProcOepeKeHns MPU HArPEeBE CIUTKOB B KO-

noaunax. ['opsumit mocax MeTamia U npsMasi IpoKaTka. JKOHOMHMS SHEPropeCcypCcoB MPH

HarpeBe MeTala B METOAUYECKUX Neyax. JHEProcOeperarre TeEXHOJIOrMU HHITyKLIH-

oHHOro HarpeBa. CHUKEHUE pacxoa SHEPruM B Ievax AJig TepMOOOPabOTKH.
Jlutepatypa k Teme 3: [1,2].

Tewma 4. DHeprocOeperaromiye TeEXHOJIOTHU B TPOKATHOM MPOU3BOICTBE.
Conepskanue TeMbl 4: MeTobl SHEprocOepekeHrs Ha MPOMEXKYTOUHOM POJIb-
ranre HICI'TI. DkpanupoBanue packara. [I[pomMexxyTouHOE IEPEMOTOUHOE YCTPOUCTBO.
HuskoremneparypHas npokaTka. TeXHOJIOTUs «CyX0iD» MpoKaTku. OnTuMu3anus pe-
xkuma o0xatus rmojoc Ha [IICI'TI. Ontumm3anus pexxumoB odxatuii Ha TJIC. Acum-
METpUYHas MPOKATKA.
Jluteparypa k Teme 4: [1,2,3,5].

Tema 5. JIuTeitHO-IPOKATHBIE arperaThl.
Conepxxanue tembl 5: IIpemmyluecTsa JIMTEHHO-IIPOKATHBIX arperatoB. Copro-
BBIC JINTEMHO-IIPOKAaTHBIEC arperaTel. JIMCTOBBIE IUTEHHO-IpOKaTHbIE arperarsl CSP.
JlucroBeie suTenHO-npokarHele_arperarsl ISP. Arperar BCT ¢ nenrounoir MHJI3.
]g)aJIKOBasI pasnuBKa-npokarka. JIuteitno npokaraeii arperar CBP nns mpowusBoacTsa
aJIoK.

Jluteparypa k Teme 5: [1,2,3,4].

3.3. IIpakTyeckue (CeMUHAPCKHE) 3aHATHS

Ne Tema 3ansaTHSA O0bBeMm, gac.| Jlure-
/T (oun/3a04H)| patypa
1 | DHeproeMKOCTh HarpeBa 3aroTOBOK 3/0,5 [1,2, 3]
2 DHEProeMKOCTh XOJIOTHOM JIUCTOBOH MPOKATKH 3/0 [1,2, 3]
3 DHEProeMKOCTh ropsYel MPOKATKH JINCTOBBIX ITOJIY- 4/0.5 [1.2, 3]
(bhabpuKaToB U3 AFOMUHUS
4 | DHEProeMKOCTh COPTOBOM MPOKATKH 3/0,5 [1,2, 3]
5 DHEProeMKOCTh PECCOBAHHUS U BOJIOUYCHUS 4/0,5 [1,2, 3]
Hroro: 17/2




3.4. JlabopaTopHbie padoThI
JlabopaTopHble pabOThI IO JUCUHUILIMHE YUEOHBIM IJIAHOM HE MPEyCMOTPEHBI.

3.5. CamocrosiTeibHast padoTa CTyIeHTA

No Buasr camoctosiTenbHOM paboThl CTyIeHTa O0Omnewm,
n/n yac.
1 | M3ydeHue JEKIMOHHOTO MaTepuaia 40/64
2 | IlonroToBka K MpakTUUECKUM 3aHSITUSIM 15/32
3 | IloaroroBka Kk 1abopaTopHbIM paboTam -
4 | BpinmogHeHUe KypcoBOro MpoeKTa -
5 | BoinonHenue KypcoBoil paboThl -
6 | BeimosHeHne MHIMBUIYATHHOTO 3aJaHUS -
Hroro: 55/96

3.6. Kypcosoii mpoexT (padoTa), HHAUBHIYAJIbHOE 3aaHUE

KypcoBoii mpoekt (pabota), UHANBUIYATLHOE 33/JaHNE 110 JUCITUTUTHHE YU4eOHBIM
IIJIJAHOM HE ITPENYyCMOTPEHBI.

4. ©OHI OHEHOYHBLIX CPEJACTB

4.1. Kpurepum ¥ mKajdbl I HHTCETPUPOBAHHON OLEHKH YPOBHSHA
c(popMHUPOBAHHOCTH KOMIIETCHLMH

Cocmasnaiowas komnemeHyuu — nOJHOMA 3HAHUL

- HYJICBOW ypOBEHb: HEBEPHBIC, HE ApTyMEHTUPOBAHHbBIE, C MHOKECTBOM I'PyOBIX
OIKOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JIBa BOIIPOCA U3 TPEX MOTHOCTBIO OTCYTCTBY-
I0T. YPOBEHb 3HaHUN HM)KE MUHUMAJILHBIX TPEOOBAHUN;

- MUHUMAJIBHBIN YPOBEHbB: JAHbl HE IOJHBIE, HE TOYHBIC U APTYMEHTUPOBAHHbBIC
OTBETHl Ha BOMPOCHL. YPOBEHb 3HAHWUN HUKE MUHUMAIBHBIX TpeOoBanwid. [lomyrieHo
MHOT'0 IpyOBIX OIMOOK;

- IOPOTOBBIN YPOBEHB: JAaHbl HEJIOCTATOYHO IOJIHBIE, TOUHBIE U APTYMEHTUPOBAH-
HBIE OTBETHI Ha BOMPOCHI. [1710X0 3HAET TEPMUHBI, ONPEACICHUS U MOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILLIEHUS, MPUHIUIBL. J[OMyIIIEHO MHOTO HETpyOBIX OLINOOK;

- CpeaHUN ypOBEHb: J[aHbl TOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHbBIC
OTBETHI HAa BOIIPOCHI. B 1IENIOM 3HAeT TEPMUHBI, ONPEACIICHUS U MTOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTHU, COOTHOILIEHHUS, TPUHIIUIBIL. JIOMYIIIEHO HECKOJIBKO HErpyObIX OIIMOOK;

- POABUHYTHIN YPOBEHB: JAHbI MOJHbIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, ONIPEAEIICHHS U MOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIICHUS, TPUHLHUIIBI. JIOMyIIeHO HECKOJIBKO HErpyObIX OIIMOOK;



- BBICOKMM YPOBEHb: JIaHbI IIOJHBIE, TOYHBICE U APIyMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPEAEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILEHUS, TPUHUMIIBL. J[OMyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnsaowas KomnemeHyuy — yMeHus

- HYJICBOM YpPOBEHb: IMOJIHOE OTCYTCTBUE IOHUMAHMSI CYTH METOJUKH PELICHUS
3aJ1a4, JOIMYIIEHO MHOXECTBO rpyOeIInX OMMOOK / 3a1aHNsI HE BHITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: €1a00€ MOHMMAaHUE CYTH METOJMKHU PELICHUS 3aJauH,
JIOTIyIIEeHbI TpyOble ommOKu. Permennst He o0ocHoBaHbl. He ymeeT ncrnoib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JInTEparypy. He opueHTupyercs B crienuaibHOM Hay4yHOM JIUTEpaA-
Typ€, HOPMATHUBHO-TIPABOBBIX AKTAaX;

- IIOPOT'OBBIM YPOBEHB: TOCTATOYHOE ITOHUMAHUE CYTH METOJIMKH PELICHUS 3aa4H,
JIOITyILEHbI OIMOKHU. Pemenus He Bcerna 00OOCHOBaHbL. YMEET MCHOJIb30BATh HOPMATHUB-
HO-TEXHUYECKYIO JuTeparypy. Ci1abo OpUEHTHPYETCS B CIIELMAIIBHON HAYYHOM JINTEpaTy-
pE, HOPMAaTUBHO-TIPABOBBIX AKTaX;

- CPEIHUM YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAMKH PELLICHUS 331a4M, JOMyLIe-
Hbl OIIMOKW. PemieHusi He Bceraa OOOCHOBaHBL. YMEET HCIOJB30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-TIPABOBBIE AKTHI;

- IPOJABUHYTHIN YPOBEHB: B LIEJIOM NTOHUMAET CyTh METOAUKHU PELICHUS 3a/1a4H, J10-
nyieHsl HeTouHocTd. Crioco0eH 000CHOBATh pellIeHusl. YMEET UCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CHELUAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIE AKTHI;

- BBICOKHI ypoBeHb: [loHMMaeT cyTh MeTouky pemeHus 3aaadn. Crocoben oboc-
HOBAaTh PEIICHUA. YMEET UCIOJb30BaTh HOPMATUBHO-TEXHUUYECKYIO M CIICLMAIbHYIO Ha-
YUHYIO JIUTEpaTypy, HEPEI0BOM 3apyOeKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE aKTHI.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

- HYJICBOW YPOBEHB: HE MPOJEMOHCTPHUPOBAT HABBIKM BBITIOJIHEHUS TIpodeccro-
HaJIbHBIX 33/1a4. VICOBIThIBA€T CYyIIECTBEHHBIE TPYAHOCTH MPHU BBIIIOJIHEHUH OTAEIBHBIX
3aJaHul;

- MUHUMAJIbHBI YPOBEHb: HE MPOJIEMOHCTPUPOBAJI HABBIKMA BBITIOJHEHUS IPO-
(dbeccoHANIBHBIX 3a/1a4. VICMIBITHIBAET CYLIECTBEHHBIE TPYIHOCTH IIPU BBITIOJHEHUU OT-
JEIbHBIX 3aJJaHU;

- TIOPOTOBBI YPOBEHb: BJIAJIEET OMBITOM TOTOBHOCTH K MpO(heCcCHOHATBHOM Jies-
TEIBHOCTH U MPO(ECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO HAa MOPOTOBOM YpPOBHE.
TpynoBble JEUCTBYUS BBIIOJIHAECT MEIJICHHO U HEKAYECTBEHHO;

- CpeHUW YpPOBEHB: BIAJCET CPEAHHM ONMBITOM TOTOBHOCTH K MPOQECCHOHAIb-
HOM NIeATeNTLHOCTH U MPOGECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. TPY/IOBHIE JIEH-
CTBUS BBITIOJIHSIET HA CPEHEM YPOBHE IO OBICTPOTE M KaYECTBY;

- IPOJABUHYTHIM YPOBEHb: BIAJECET OMBITOM M JIOCTATOYHO BBIPAKEHHOMN JIMYHO-
CTHOM TOTOBHOCTH K MPO(ECCUOHAIBHON AESITENHLHOCTU U MPO(ECCHOHAIIBHOMY CaMO-
COBEPIICHCTBOBAHHIO. BBICTPO M KaUECTBEHHO BBITIOJIHSET TPYAOBBIE AECHCTBUS;

- BBICOKHM YPOBEHbB: BJIAJAECET OMBITOM U BBIPAKEHHOCTHIO JUYHOCTHOM IOTOBHO-
CTU K MPpo(dEeCCHOHANTBHON JEATEIbHOCTH U NMPO(HECCHOHATBLHOMY CaMOCOBEPIIECHCTBO-
BAHUIO. BBICTPO M KAYECTBEHHO BBIMOJIHAET TPYAOBbIC JCUCTBHUS.



Obobwennas oyeHka cqhopmMupo8aHHoOCmu KoMnemeHyut

- HyJIEBOM YPOBEHb: KOMIIETEHLIUH HE C(HOPMUPOBAHBI;

- MUHUMAaJIbHBIM YPOBEHb: 3HAUUTEIbHOE KOJUYECTBO KOMIIETEHIIMI HE CPOpMHU-
POBaHoO;

- MOPOTOBBIM YPOBEHb: BCE KOMIETEHIIMH CHOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
OPOTOBOM YPOBHE;

- CPeIHUM YPOBEHB: BCE KOMIIETEHIIUU C(HOPMUPOBAHBI HA CPEIHEM YPOBHE;

- MPOABUHYTHIA YPOBEHBb: BCE KOMIIETCHIIMH C(HOPMHPOBAHBI HAa CPEIHEM WIIU
BBICOKOM YPOBHE;

- BBICOKHM YpOBEHB: BCE KOMIETEHIINU C(HOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonpochl K 3K3aMeHY U IpUMep IK3aMeHALIMOHHOT 0 Oujiera

DK3aMeH M0 AUCHUILUIMHE YYeOHBIM IUIAHOM HE MTPELYCMOTPEH.

KonTpoapHbIE BOITPOCHL:

1. [lpuBenute CTPYKTYpy SHEPrONOTPEOICHHS METAILTYPTUYECKOTO MPEAIPUITHS
Y HAa30BUTE OCHOBHBIE BUJIbI TOILJIUB, KOTOPbIE OTPEOIISIIOTCS. B METAJUTY PIHH.

2. YTo HaA3BIBAETCS SHEPrOEMKOCTBIO MpoAyKUMnu? Kakoe U3 MeTaluTyprudecKux
IIPOM3BOJICTB HanboJiee F3HeproeMKoe?

3. UeMy cOOTBETCTBYET | TOHHA YCIOBHOI'O TOTIIIMBA?

4. Yto Takoe BTOPUYHBIE HHEPIrOPECYPCHl M HA KaKWe BUIbI OHU aensrca? Haso-
BUTE BTOPUUYHBIE YHEPrOPECYPCHI, KOTOPHIE BHIPAOATHIBAIOTCS B METAJITyPrUUECKUX ar-
perarax u IJie OHU HUCIOJIb3YIOTCS.

5. IIpuBeauTe OCHOBHBIE ITyTH CHUKEHUS pacxoja KOKCa, HA30BUTE €ro 3aMEHU-
TEJH.

6. [lepeuncnure OCHOBHBIE CIIOCOOBI SKOHOMHH SHEPTOHOCUTENECH B KOHBEPTEP-
HOM U DJIEKTPOCTANEIIaBUIIBHOM IPOU3BOJCTBE.

7. OnuummTe Npouecc HENPEepPbIBHOM PA3IMBKUA CTaId U Ha30BUTE OCHOBHBIE Me-
TOJ/Ibl SHEPTrOCOEPEKEHUS B HEM.

8. HazoBuTe OCHOBHBIE METO/IbI SHEProcOEepPeKEHUSI B HArpPEeBATEIbHBIX KOJIOIAX
U METOJIMYECKUX Neyax.

9. [aiite ompezaeneHusi MOHATHAM «TOPSYUN IMOcCaa» W «HpsMas IPOKATKay,
ONMIINTE UX CYIIHOCTD.

10. OnummTe TEXHOJIOTUI0 MHAYKIIMOHHOTO HarpeBa, NpUBEANUTE €€ MpeuMylie-
CTBa.

11. Ha3zoBuTE OCHOBHBIE ITyTH CHM>KEHHS pacXxo/ia SHEPTHH B Medax I TepMO-
00paboTKH.

12. HazoBuTe OCHOBHBIE THUIIBI TEIUIOBBIX 3KPAHOB, KOTOpPbIE MPUMEHSIOTCS Ha
HICI'TI, nx npenmyiiecTBa 1 HEAOCTATKH.

13. Hdaiite onucanue pabOTH IPOMEKYTOUYHOTO MIEPEMOTOYHOTO YCTPOUCTBA.

14. JlaiiTe onucaHue TEXHOJOTUH HU3KOTEMIIEPATYpHON MPOKATKH, HA30BUTE €€
npeumyiiecTsa. YTo HeoOX0AUMO CAENATh ISl peau3aly 3TOH TEXHOJIOTUN ?

15. B 4eM cOCTOUT TEXHOJIOTHS «CYXOi» MPOKATKU?

16. Kak BiusieT TOJIIMHA MTOAKAaTa Ha TPOMEKYTOUYHOM POJIbraHre Ha moTpeodIie-
Hue sHepronocuteneid na HICI'TI?



17. Ha3zoBuTe OCHOBHBIE ITyTH ONTUMHU3ALMH pexxuMa o0xatuid Ha LIHCITI.

18. Yto Takoe acuMMeTpUYHAas MPOKATKa U IJie OHA MPUMEHSETCS?

19. [lpuBenure nperMyniecTBa JIUTEHHO-IIPOKATHBIX arperaToB U OMUIIMTE OC-
HOBHBbIE cxeMbl coBmeniennss MHJI3 u npokatHoro crasa.

20. JlaiiTe onucaHue KOHCTPYKIIMU COPTOBBIX JIMTEUHO-TTPOKATHBIX MOYJIEH.

21. Ha3zoBute CylIeCTBYIOIINE JUCTOBbIE TUTEHHO-IIPOKATHBIE arperarsl.

22. B yeM CyIIHOCTh BJIKOBOM MPOKATKHU U jjeHTouHOM MHJI3?

23. OnuumTe KOHCTPYKLHIO JUTEHHO-NPOKATHOrO arperara JJis IpOU3BOJCTBA
OaJIoK.

4.3. Kputepuu onleHUBAHUSA

Onenka ucneitanus mo 100-6amnpHOM mIKane GopmMupyercs Kak cymma 0ajuioB
HaOpaHHBIX 32 OTBETHI HA JBAa KOHTPOJIbHBIX Bompoca. [To kaxaomy Bompocy:

— «50 6amnoB» — BBICTABISETCSA, €CJIU MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUI
yMEHHUE CBOOOJIHO, JIOTHYHO, Y€TKO WU SICHO TMPEAOCTaBIATH TPAMOTHBIC, TIPABUIIHHBIC
OTBETHI HAa MOCTAaBJIEHHBIA BOMPOC C HCIOJIb30BAHUEM TEPMHUHOJOTUM U CUMBOJIUKHU B
HEO0OXOIMMOM JIOTUYECKOU MOCIIeIOBATEILHOCTH, & TAKXKE CBEJCHUM U3 JPYTUX TUCIIH-
IJIMH U 3HAaHWUM, TPUOOPETEHHBIX paHee; TBEPAbIe MPAKTUYECKUE HABBIKU C TBOPUECKUM
IIPUMEHEHUEM IOJTYUYECHHBIX TEOPETUYECKUX 3HAHUM; MCMIOJIb30BAHUE M MPEIOCTaBIIC-
HUE MOJIHOTO 000CHOBaHMS Hanbosee 3 (HEKTUBHBIX U PAIMOHATIBHBIX METOJOB MTOMCKA
pelIeHus; YMEHHE UCIIO0Ib30BaTh MPUOOPETEHHbIC 3HAHUS M HABBIKM B HECTAHIAPTHBIX
CUTyaIHsIX, TPEOYIOMMX BbIX0Ja HA UHOM, O0JIee BRICOKHI YPOBEHBb 3HAHUIA,

— «40 GanoB» — BBICTABISETCS, €CIM MPH OTBETE HA BOIMPOC CTYICHT MPOSIBUI
BBICOKHI YPOBEHb 3HAHUI MPU OTBETE HA BOMIPOC, MTOKA3aJ YMEHUE IPUMEHSTh TEOpe-
TUYECKUE 3HAHUS ISl PEUICHUs MOCTABJIEHHOM 3a/lauyd, YETKO BIIAJIEET U MPUMEHSET
AHATUTUYECKHUE 3aBUCHMOCTU JIJISl YCIIOBUM 3adadd, yMeeT (HOPMYJIUPOBATh BHIBOJII,
OJIHAKO MPHU OTBETE JOMYCTHJI HEKOTOPhIE HETOYHOCTH;

— «30 6amnoB» — BBICTABISETCSA, €CJIU MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUIT
YMEHHE CBOOOJHO MPEIOCTABIATh MPABWIHHBIE OTBETHl HA MOCTABJICHHBIE BOMPOCHI C
UCIIOJIb30BaHUEM TEPMHUHOJIOTHUH, a TAaKXKE€ 3HAHUHW, NMPUOOPETEHHBIX paHee; HAIUYUE
HECYIIECTBEHHBIX HEJOCTATKOB WJIM HAPYIICHUS MOCJIEA0BATEIbHOCTH U3JI0KEHUS; UC-
MOJIb30BAHUE HE CAMBIX PALIMOHAIIBHBIX METOJOB ITOMCKA PEIICHHUS;

— «20 6aI0B» — BBICTABJISAETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY KU
0a30BbI€ 3HAHMSI IO BOIIPOCY, 3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEM, ONMUCHIBAIOIINX 3a-
JAHHBIN TIPOLIECC, OAHAKO JOMYCTUII CYIIECTBEHHBIC OITUOKHU MPU OTBETE, HE CMOT CHC-
TEMaTU3UPOBATh NCXOJIHBIE TAHHBIC U CHOPMYITUPOBATH BHIBO/IHI;

— «10 6anmI0B» — BBICTABIISAETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY KU
BJIAJICHHE OCHOBHBIMHU TOJIOKCHHUSIMU MaTepuayia, HO ()parMEeHTapHO U HEIOCIEI0Ba-
TEIHHO JAeT OTBETHI HA MOCTABJICHHBIC BOIPOCH]; MMEET CIa0ble MPAKTHUYECKUE HABBI-
KU;

— «0 0annoB» — BBICTABISAETCS, €CIU IIPU OTBETE HA BOIPOC CTYJCHT OOHAPYKHUI
HE3HAYUTEIBHBIN 001K 00beM 3HaHUM, (PparMeHTapHO M HEMOCIEI0BATEIbHO JaeT
OTBETHI Ha TTOCTaBJIEHHBIE BOMPOCHI C MPUHITUITHATLHBIMU OITUOKAMU;



[Tomyyennas orenka mo 100-6amipHON MIKaJie OMpeaesnseT OIEHKY M0 Tocyaap-
ctBeHHOM mmikane u mkaine ECTS:

Cymma OamioB Ouenka Ouenka
o 100-0anpHOI miKae no mkaie ECTS 10 TOCYIApCTBEHHOM IIKAJIE
90-100 A 3a4TEHO
80-89 B
7579 C 3a4TEHO
70-74 D
60-69 E 3a4TEHO
35-59 F
0-34 = HE 3a4TEHO

* — ¢ 00s13aTEIbHBIM MOBTOPHBIM U3YUCHUCM AUCHHUILJIMHBL.

IIpomexyTouyHast aTTecTalMs 10 PEe3yjbTaTaM OCBOCHHUs IUCLMIUIMHBI B CEMeE-
CTpe MPOBOAMUTCS B PopMe 3K3aMeHa B COOTBETCTBUHM C «llonmoxxennem o0 opraHnuzanuu
y4ueOHOro npotuecca B JJoHEeIIKOM HallMOHAIIbBHOM TEXHUYECKOM YHUBEPCHUTETEY.

Tekymumi KOHTPOJb 3HAHWW CTYJEHTOB IIPOM3BOJIUTCS IO PE3yJbTaTaM KOH-
TPOJIBHBIX OIIPOCOB B XOJI€ MPOBEACHUS NPAKTUYECKUX 3aHATUH.

4.4 IIpuMep TeKy1Iero onpoca Ha NPAKTUYECKUX (CEMUHAPCKHUX) 3AHATHAX

1. KakuM 00pa3oM MOKHO YMEHBIIUTH MOTEPH TEIUIA MPU TPAHCIIOPTUPOBKE pac-
KaTta 1o poJbranry?

2. OT 4ero 3aBUCHUT KOJIMYECTBO TEILIa, HEOOXOAUMOTO JIJIsl HarpeBa 3arOTOBKU?

3. Uro xapakrepusyeT KOAh(HUIIMEHT IMOJIE3HOTO ACHCTBUS HArpeBaTeIbHOTO
ycTpoiicTBa?

4. Ot kakux (akTOpPOB 3aBUCHUT SHEPTOEMKOCTh (POpMOM3MEHEHUS MeTasa?

5. Kakum 00pa3om cuiibl KOHTAKTHOTO TPEHUS MOTYT BJIMSITH HA SHEPrOEMKOCTb
IIPOKATKHU?

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM IIJITaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.

5. PEKOMEHAYEMAS JIMTEPATYPA

I Ocnosnaa numepamypa

1. XKyk B. JI. Ontumuzanus 3HEpro3arpar B METALTYPrUYECKUX TEXHOJIOTHSIX
[DnekTpoHHBIN pecypc] : yuebHoe mocobue st By3oB / B. JI. XKyk, B. U. 3auka, 1. B.
Tymunko ; mox pea. A. A. Tposituckoro. - 5 M6. - Honeux : TOYBIIO "JJOHHTVY",
2018. - 1 daiin. - Cucrem. TpeOOBaHMUS: Acrobat  Reader.
http://ed.donntu.ru/books/19/cd8427.pdf

2. Kamraes, B. B. Ontumusanus Heprosarpar B METaJUIypruu : yue0. mocooue /
B. B. Kamae. - J[onmenx : JouHTY, 2016. — 107 c. — Pexum pocryna:
http://ed.donntu.ru/books/cd3761.pdf.



http://ed.donntu.ru/books/19/cd8427.pdf
http://ed.donntu.ru/books/cd3761.pdf

3. CoBMeIIeHHbIE TIPOIIECCHl P 00pabOTKE METAJIOB JIaBlieHUEM [DIEKTPOH-
HBIN pecypc] : yuebHoe mocodbue mist By30B / E.A. Pynenko, B.E. I'onuapos, FO.U. FOp-
yenko, C.A. bynaksa ; TOYBIIO "JOHHTYVY". - 9 M0. - Honenxk : 'OYBIIO "JIOH-
HTVY", 2019. - 1 ¢aiin. - Cucrem. TtpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9050.pdf

II /lononnumenvnasa aumepamypa

4. TlepcrieKTUBHBIE METAIUTYPTUYECKUE U TEXHOJIOTHYECKUE MTPOLIECCHl TPOU3BO/I-
CTBa KOHCTPYKIIMOHHBIX MaTepuayioB : MoHorpadus / B. 1. Mypasbes, I1. B. baxmaros,
A. B. ®pomnos, B. B. I'puropseB. — Mocksa, Bonoraa : Uadpa-Umxenepus, 2021. —
328 c¢. — ISBN 978-5-9729-0740-3. — TekcT : ANEKTPOHHBIH // DIEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS ; [caiiT]. - URL:
https://www.iprbookshop.ru/115154.html. — Pexxum noctyna: ajiss aBTOPH3UP. IOJIB30-
BaTEJEN.

5. KonTponupyemas mpokaTka TOJCTBIX JIUCTOB U MOJIOC [DIEKTPOHHBIN pecypc|
: yueOHOe mocobue s 00ydarolmuxcs 00pa30BaTeNIbHBIX YUPEKICHUN BBICIIETO Mpo-
dbeccuonanbHoro oopazosanus / [E.A. Pynenko, B.E. 'onuapos, C.B. 3akapitoka, C.A.
bynaksa] ; TOYBIIO "JJOHHTYVY". - 3 M6. - Honenxk : TOYBIIO "JOHHTY", 2018. -
1 daii. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/19/cd8868.pdf

6. YHEBHO-METO/JUYECKOE OBECIIEYEHUE JUCIHUIIJIMHbI

Y4eOHO-MeTOAUYECKHE U3IaHUsA, pa3padoTannbie B JOHHTY:

5. Meroanueckue ykazaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHSATHU MO JHUCLIHII-
auHe "OnTUMHU3anys 3HEpro3aTpar B METAUTYPrUYECKUX TEXHOJOTHUX" [DIEKTPOHHBIN
pecypc] : Hampaienue noarotoBku: 22.04.02 "Meramnyprus" : mMarucrepckas mnpo-
rpamMma: "OO6paboTka MeTayuioB JaBieHueM" : (uisi 00ydarolUXCcs OYHOM M 3a0YHOU
dbopm o6yuenus) / TOYBIIO "JIOHHTY", Kad. 06pab. MeTamioB AaBIE€HUEM ; COCT.
1O. U. KOpuenko. - 487 K6. - loneux : FOYBIIO "JIOHHTY", 2019. - 1 ¢aiin. - Cuc-
Tem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m5752.pdf

6. MeTonnueckue ykazaHus K CaMOCTOSITEIbHOM padoTe CTYA€HTOB 10 AUCIIHI-
nuHe "OnTuMu3anys 3HEPro3aTpar B METAJUTYPru4eCKUX TEXHOIOTUAX " [DIeKTpOHHbIN
pecypc] : HanpaBieHnue noarotoku: 22.04.02 "Meramnyprus" : Marucrepckas mnpo-
rpamma: "O6paboTka MeTauIoB faBieHrueM" : (1711 00yJaronnxcst OYHOM U 3a0YHOM
dbopm obyuenus) / TOYBIIO "JOHHTY", Kad. 06pab. MeTaiioB JaBICeHHEM ; COCT.
1O. . IOpuenko. - 336 K6. - Joneux : TOYBIIO "JJOHHTVY", 2019. - 1 ¢aiin. - Cuc-
TeM. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m5753.pdf

JIEKTPOHHO-UH(POPMALMOHHBbIE PeCypChI
OBC JJIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru



http://ed.donntu.ru/books/19/cd9050.pdf
https://www.iprbookshop.ru/115154.html
http://ed.donntu.ru/books/19/cd8868.pdf
http://ed.donntu.ru/books/21/m5752.pdf
http://ed.donntu.ru/books/21/m5753.pdf
http://donntu.ru/library
http://iprbookshop.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIHUIIJIMHBI

1. Yuebnas ayauropust Ne 5.350 st mpoBeeHUs 3aHATUN JIEKITMOHHOTO (MYJib-
TUMEIUHHOE O0OpYAOBaHHUE: KOMIBIOTEp, MYJbTUMEIUUHBIA MPOEKTOP, SKpaH; CIie-
[Magu3upoBaHHas MeOelb: I0CKa ayJUTOpHAas, MapThl, TEMOHCTPALIMOHHBIC TJIAKAThI.
ITK: Monutop LG Flatron F 700B 17", Komnsrotep IntelCore 2Duo E8400 3.0 Ghz,
oneparmonnas cucrema Linux Ubuntu 18.04, maker mporpamm LibreOffice 6.3.0).

2. Yueonas ayauropust Ne 5.350 miist mpoBeieHUs TPAKTUUCCKUX 3aHATUM (MYJIb-
TUMEIUHHOE O00OpYAOBaHHUE: KOMIBIOTEpP, MYJIbTUMEIUUHBIA TPOEKTOP, dKpaH; CIie-
[UaIN3MpoBaHHasT MeOelb: JOCKa ayJIUTOpHAsl, MapThl, JEMOHCTPAIIMOHHBIC TJIAKATHI.
[TK: Monutop LG Flatron F 700B 17", Kommnbtotep IntelCore 2Duo E8400 3.0 Ghz,
ornepannonnas cucrema Linux Ubuntu 18.04, naket nporpamm LibreOffice 6.3.0).

3. IloMemenus ajisi CaMOCTOSATEIHLHON PAaOOTHI C BOSMOYKHOCTBIO TIOJIKIIFOUCHUS K
cetu «UHTEepHeT» W oOecmedeHueM JOCTyma B JJIEKTPOHHYIO HWH(OOPMAIMOHHO-
00pazoBaTenpHyIO Cpely OpraHu3allii; YATATBHBIC 3aJbl, yueOHbIe Kopiryca 2,3. (KoMm-
NBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO MOJKIIOUeHUs K ceTu «HTepHeT» u obecneue-
HUEM JIOCTyIla B DJJICKTPOHHYK HH(pOpMaImoHHO-oOpa3zoBaTenbHyto cpeny (DUOC
JNOHHTY) u snexktponno-6ubnunoreunyto cucremy (3bC IPRbooks), a Takxke Bo3MOXk-
HOCTBIO MHJIMBUYyAIBHOTO HEOTpaHUUEHHOTO jJocTyna odyyaromuxcs B 9bC u SUOC
nocpeactBoM Wi-Fi ¢ nmepconanbHbix MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mmectBennas munensuss MPL 2.0/ Grub loader for ALT Linux -
manieH3uss GNU LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensust GNU GPL.
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