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1. He.]'[l/l, 3a/lavdi 1 IIVIAHUPYEMbIE PE3YJIbTAaTbl oﬁyqe}mﬂ o AMCIMILINHE

Huctummna «®usnueckue >PdexTsl U SBICHUS NpPU HArpeBe METauIoB mepen o0padoTKoi
JABJICHUEM» SBIISETCS IUCUUIUIMHON MPO(PECCHOHAIBHOIO HAIPaBJICHUS U3 pa3fiesia 3JIEKTUBHBIX
JUCITUTIIMH B TIOJITOTOBKE 0aKalaBPOB B TEXHUYECKHUX YUCOHBIX 3aBEICHUSX.
K 0CHOBHBIM L€JISIM OCBOCHUS AUCIHUILTUHBI CIETyeT OTHECTHU:
— TMOATOTOBKA CTYJIEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaJU(UKAIIMOHHOU
XapaKTePUCTHKON OakaaaBpa Mo HAIIPABJICHUIO,
— ¢opMupoBaHUEe OOIICMHKEHEPHBIX 3HAHUIM U YMEHUU 10 TAHHOMY HAIpPaBJICHHIO;
— U3y4YeHHE (PU3MKO-XUMUYECKHX U XMMHYECKHUX MPOIECCOB, IPOUCXOAIINX B METaIe
IIpH HArpeBe, M3yUYeHUE COBPEMEHHBIX TEXHOJIOTHH HAarpeBa MeTajuia moj; o0paboTKy
JABJICHUEM, 3HAKOMCTBO C KOHCTPYKIUSMU TI€Uei M ONMUCAHUEM HX PabOThI, IPUHATOU
TEPMHHOJIOTUEH, METOJIUKOM pacyeTa.
K ocnoBHBIM 3agauam ocBoeHus JUCHHUILIMHEL « DVISUUYECKUE OODOEKTHI U SIBJIEHU S
[IPU HATPEBE METAJIJIOB ITIEPEJ] OBPABOTKOM JJABJIEHUEM » cieayer OTHECTH:
— OBJIQJICHHE TEOPETUYECKUMHU U MPAKTHUYECKMMU HAaBBIKAMU BBIOOpA METOAMKHU
HarpeBa 3aroTOBOK 11071 00pabOTKy MaTepHasioB JIaBJIEHUEM
— pacuMpeHue Hay4YHOTO Kpyro3opa JaeT TOT MUHUMYM (yHJIaMEHTAIbHBIX 3HAHUN
Ha 0a3e KOTOpBIX OYyIyIIUH CHEIHATIUCT CMOXET CaMOCTOSITeNIbHO BBIOpAaTh Ty
METOJMKY HarpeBa, KOTOpast HE0OX0/IMMa B OIMpPENEIEHHOM IPOoliecce MPOU3BOJICTBA
JeTalu.

O6yuenue no aucuummne « PUSMYECKUE DOOEKTLI U ABJIEHNMA TP HATPEBE
METAJUUIOB TIEPEJI OBPABOTKOM JABJIEHMEM» HanpaBieHo Ha (opMHpOBaHUE
y 00yYaronuXxcs CICTYOIINX KOMIICTCHIIUN:

Kon 1 HauMeHOBaHHe KOMIIeTeHIUI NuaukaTopsbl 10CTHXKEHUS
KOMIIeTCHIIUH
OIIK-1 CriocobeH MpUMEeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE
3HAHUS, METOJbl MATEMATUUECKOTO aHAJIN3a U | 3HAHUS, METO/Ibl MATEMAaTUYECKOI0 aHaIN3a U
MOJIEJIMPOBAHUS B PO eCcCHOHATbHON MOJIEJIMPOBAHUS IIPU PELLIEHUH 3a/a4,
JESATEIBHOCTH CBSA3aHHBIX C TEOPETUUECKUMHU WU

HKCIEPUMEHTAJIbHBIMU UCCIIEOBAHUSMHU
NOIIK-1.2. JleMoOHCTpUpYET HaBBIKK
MCIOJIb30BaHUs 3HaHUN QU3HUKH U
MaTeMaTHKU JJIsl peLeHUs 3aa4
TEOPETUYECKUX MM SKCTIEPUMEHTAIIBHBIX
UCCIIE0BAHUI

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMBbl

JlucuuIinHa OTHOCUTCS K YUCITY TPO(eCCHOHATBHBIX YUEOHBIX AUCHHUIUINH AJIEKTHBHOTO
nukina OOIL. [ucuuniamHa JOTHYecKM B3aMMOCBSI3aHA CO  CICIYIOIIMMHU JUCHHUIUIMHAMUA U
npaktukamu OOIT:

— IlpenmeTsl 6510Ka «Briciias MaTeMaTuKay;

— Dusuka;
— Marepuanosenenue;
— PecypcocOeperaroriyie TEXHOJIOTHU B 00pa0OTKe TaBICHHUEM;



— OCHOBBI MMPOCKTUPOBAHUA U OpraHU3alluN YHACTKOB 3arOTOBUTCIIBHBIX ITPOU3BOACTB,
— TeopI/Ifl N TCXHOJIOI'us FOp?I‘ICfI 00BeMHOI MTaMIIOBKH,

- Teopml N TCXHOJIOTHA IIPOKATKH.

3. CTpyKTypa u coaepxkaHue TUCHUNINHBI

OO6mast TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX enunuil (144 gaca).
Nzygaercs Ha 4 cemecTpe oOydeHus. @opma MPOMEKYTOYHON aTTECTAIlUU - SK3aMEH.

3.1 Buabl yueOHOI1 padoThbl U TPYA0EMKOCTH

3.1.1.0ynas hopma oOy4eHus

Ne . KoaunuecTBo CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 4 cemecTp
1 | AyautopHble 3aHATHSA 54 54
B ToM uucne:
1.1 | Jexkuuu 18 18
1.2 | CemuHapCcKue/MpaKTUIECKUE 3aHITHS 36 36
1.3 | JIabopaTopHbIe 3aHATHS
2 | CamocTosiTesibHas paboTa 90 90
B ToM uucne:
2.1 | IloaroToBKa K CEMUHAPCKUM 3aHSITHSIM U 50 50
3alllUTE CAMOCTOATEIbHONU paboThl
2.2 | CaMOCTOSTEILHOE U3yUEHUE 40 40
TEOPETUYECKOT0 MaTepraia u MOArOTOBKa K
9K3aMEHY
3 | IIpoMe:kyTOoYHasi aTTECTALUSA
Dx3amen/and. K3aMeH/IK3aMeH IK3aMeH HK3aMeH
Hroro 144 144
3.2 Temaruvyeckuil JIaH U3YYEeHHUS] AUCHUNINHbBI
(o ¢popmam oOyueHus)
3.2.1. OuHas dpopma oOydeHust
TpyaoeMkocThb, yac
AyauTopHas pa6ora =
=
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1 Pazpeu 1. 920
Tema 1. OcHOBBHI TEIUIONIEpEAAYH B 2 4
neyax. 10
Tewma 2. PaboTa B Mmakpocucreme. 2
10
Tewma 3. [InaMeHHBIN Harpes. 2 4 10




Tewma 4. [lepenaua TenaoTs 2 4
TEIIONPOBOTHOCTHIO 10
Tewma 5. TernoBoii 6anaHC TTAMEHHOM 2 4
ne4u 10
Tema 6. DOJekTpoHarpeB MeTajia U 2 4
HarpeBaTellbHbIE YCTPOMCTBA. 10
Tema 7. HarpeBaTenbHbl HHIYKTOD. 2 8 10
Tewma 8. KoHTakTHBIN Harpes. 2 10
Tema 9. HarpeB B nevax 2 4
e

COINPOTUBIICHUS 10
3ammTa NpakTU4eckux padboT 4

18 36 920

3.3 Conpep:xkanue THCUMILIMHBI

OcHoBbl Teruonepenaur B rnedax. OCHOBHOE ypaBHEHHE KHHETUYECKOW TEOpUU Ta30B.
['unore3a bosbiiMana O pacrpeneneHUuu CpelHeNd HHEPruu MO CTENEeHSIM CBOOOIbI. YpaBHEHHE
COCTOSIHUE HJIeaJIbHOTO rasa. SIBienue Ban-nep-Baanbca. TepmoamHamuueckoe paBHOBECHE I10
Makcseiy.

Pabora B makpocucteme. Kamepa Bunbcona. Tpaekropus 3apspkeHHbIX yacTull. CTpoeHue
kpuctayos. CumMmerpust kpuctaiios. @usndeckue tunsl. Kpucrammsauus mertamios. da3oBsie
IIpEBpaIeHHUSL.

[Tnamennsrit HarpeB. TommuBo u ero cxuranue. CyniHoCTh poliecca ropeHusi. Y CTpOUCTBO
ropenovHbIx 6;10koB. KoHTpoIb mpolecca ropeHusl.

[lepenaya TemaoThl TEIUIONPOBOJHOCTHIO MIPU CTAllMOHAPDHOM M  HECTAlMOHAPHOM
COCTOSIHUSIX, Yepe3 OJHOCIONHYI0 U MHOTOClOiHYI0 cTeHKy. KoadduuneHT TennonpoBoIHOCTH.
[Tepenaua teruoTsl koHBekuueill. @opmyna Herotona. Jlyuucteiii TemnooomeHn. 3akon Credana-
boneimana u Kupxroga. Teruomepenaua B pabodeM MNpPOCTPAaHCTBE HarpeBaTelbHON MMedH.
OnpeneneHne KOIMYECTBA TEIIOTHI, NEPENAaBa€MOM OT ra3oB Ha METall ¢ Y4€TOM KOCBEHHOM
Teruonepenaun kiuaaku. [lepegada TemnoTel OT ABIMOBBIX I'a30B K aTMoc(depe 1exa uepes MIOCKYIo
MHOTOCJIOIHYI0 CTeHKY. [loTepu TemaoThl U3ay4yeHHEeM Yepe3 OTKPBIThIE OKHA. 3aIIUTa OT TEIIOBOTO
U3ITy4YEHUS.

TennoBoii 6anaHc ruiameHHoM mneun. KoHCTpykius miaamMeHHbIX nedeid. Marepuansl ams
CTPOUTENBCTBA IE€Yel. OJIEMEHThl KOHCTPYKLMHM Ie4ei: KIaJka CTEeH W CBOJAA, Kapkac, IOJ.
MexaHu3anus nocaaky, NepeMEILEHUs U BBITPy3Ka 3aTOTOBOK.

Harpe u oxnaxiaenue Meramna. OCHOBHBIE IapaMETPhl, XapaKTEPHU3YIOIIHUE IPOILECC
HarpeBa. Temmeparypa HarpeBa. TemmepaTypHbI HHTEpBall IUIACTHUECKOTO J1e(OPMHUPOBAHUS.
SBneHus, NMpoUCXOJAIIME B METajlle IpU HarpeBe. TemIoBble M CTPYKTYpHBIE HAINPSKECHMS.
Oxucnenue u obe3yriaepoxkuBanue. Pacu€r nponomkuTenbHOCTH HarpeBa. OXiakIeHHe MeTasia.
OcobeHHOCTH HarpeBa IBETHHIX METAIIJIOB.

DnekTpoHarpeB MeTajula M HarpeBaTellbHble ycTpoiicTBa. WHIyKIMOHHBIN Harpes.
®uznyeckasi CyUHOCTh MHAYKIIMOHHOTO HarpeBa. Teruionepenada Mpu MHAYKIHOHHOM Harpese.




KoadduumeHT nonae3Horo 1eHCTBUS: AJIEKTPUUECKHUM, TEPMUUECKU, TOTHBIN. BbIOOp yacTOTHI TOKa
U OIIpE/IETICHUE NPOIOJIKUTEIBHOCTH HAarpeBa.

HarpeBarenbublii MHAYyKTOp. Buasl uHaykropos. OrmnpexnencHue pa3MepoB HHIYKTOpA.
Harpes Mertasia Ha NPOMBIIUIEHHOW 4YacTOTE, [BYXYaCTOTHBIM M H30TEPMHYECKUN Harpes.
WMHayKIMOHHBIE YCTAaHOBKY Ul MAJIOOKUCIUTENILHOIO U O€30KUCIUTENIbHOrO Harpesa. [lnamenHo-
WHIYKIMOHHBIA HAarpeB

KonrakTaeiii Harpe. CymniHocth HarpeBa. KoadduimeHnt none3Horo neicTBUsl yCTAaHOBKH.
YCTpOUCTBO MU OCHOBHBIE BUIbI YCTAaHOBOK. KOHTaKThI, KOHTAKTHOE JABICHUE U PACIpPEACIICHUE
TEMIEpATypbl IO JUIMHE 3aroToBku. OmpezneneHue BpeMeHHM HarpeBa. OOnacTh NPUMEHEHMS,
IIPEUMYIIECTBA U HEJOCTATKU KOHTAKTHOI'O Harpena.

HarpeB B medax comportusneHus. HarpeBarenbHble 3JIeMEHTBI U UX pacd€r. IIpumenenue
JJIEKTPONICYEl CONPOTUBIICHUS [UIsl HAarpeBa LIBETHBIX METAJUIOB. YIIPABJICHUE JJIEKTPUYECCKHUMU
HarpeBaTelbHbIMU Ne4aMu U ycrpoiictBamMu. KoHTpons Temnepatypsl. TexHrnka 6€30macHOCTH pU
00CITyKUBAaHUU.

3.4 TemaTuKa CEeMHMHAPCKHUX/IPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. IlpakTryeckue 3aHsITUA

[TpakTuueckas pabora 1. Pacyer TermnonpoBOAHOCTH MEYH.

[IpakTuueckas pabora 2. Pacyer TermionpoBOAHOCTH MHOTOCIOMHOM Meyun

[IpakTnueckas padbora 3. Pacuer MHAYKIIMOHHOTO HarpeBaTess

[TpakTuueckas padota 4. Pacuet TeruioBoro 0anaHca riiaMeHHOM Meun

[IpakTuueckas padota 5. [TocTpoeHre KpUBBIX U3MEHEHUHN TeMIIEpaTypPHBIX HAMPSKEHHUH

3.5 TemaTuka KypcoOBbIX IPOECKTOB (KYpCOBBIX padoT)
KypcoBbie paboThl/POEKTHI HE TPETYCMOTPEHBI.

4. YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue
4.1 HopmatuBHble JokyMeHTHI 1 'OCThI
1. TOCT 34518-2019 Ileun npoMBILUIEHHBIE U arperarsbl TEMJIOBbIE

4.2  OcHoBHasi JIMTEpaTypa
1. Tletpos II.A., Kpytuna E.B., Kannun FO.I'. HarpeB u HarpeBatenbHbIe

yCTpOMCTBa Ky3HEUHOTO MMPOU3BOACTBA. YueOHoe nmocobue. M: MAMU, 2010.

2. Uponos E.N. KBantoBas ¢usuka. OCHOBHBIC 3aKOHBI. Y4eOHOE mocolbwue,
2001, - 272 c.

4.2.1 JlonotHUTEIbHAS JIUTEPATypa



2. 1 CrenanoB B.A., Aipanersn A.C., JlaBpunenko B.FO. Dnektponarpes
3aroTOBOK IO/I IITaMIIOBKY. YueOHoe nocooue. M.: MI'Y, 2008, 140 ¢

4.2.2 PekoMeHIyeMble CAUThbI

- OBC «JIAHb». Komnekuus «mxenepno-rexunueckue Haykm» (http://e.lanbook.com);

- B/l monubix TekctoB HamuoHanbHbIX cranpaptoB (I'OCT, CHull, P, PAC u nap.)
«Texakcnepr» (http://www.kodeks.ru);

- HayuHas anekTponHas oubnmoreka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuTeTckas onbanoreka onnaiiH (www.biblioclub.ru);

- OBC «ZNANIUM.COM» (www.znanium.com);

- OBC «lIOPAUT» (www.biblio-online.ru);

- PedepatuBHas  HayKkoMeTpHuecKas  JJIEKTpOHHass  0a3a  JaHHBIX  «Scopus»
(http://www/scopus.com);

- baza nannbix «Knovel» (http://www.knovel.com)

Kaxnplii  CTyaeHT oOecredeH WHIWBHIYaIbHBIM HEOTPAHWMYEHHBIM  JOCTYIIOM K

AeKTPOHHBIM OnbOIMoTekam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 D1eKTPOHHBbIE 00pa30BaTeIbHbIEC PeCypPChI

DNEeKTPOHHBIN 00pa30BaTEIBHBIN peCypc M0 JAHHOMY KypCy HaXOJUTCS B pa3padoTKe:

43 CoBpemenHble npodeccnoHalbHble 0a3bl TAaHHBIX U UHGOPMAIMOHHbIE
CIpPaBOYHbIE CHCTEMBI

«TexakenepT» — clipaBoyHas cucTeMa, MPeJOCTaBISIONAs HOPMAaTUBHO-TEXHUUECKYO,
HOPMAaTHUBHO-IIPABOBYIO UH(OPMAIIHIO: TeX-IKCHepT.pdh

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne
CrnenuanusupoBaHHble  ayautopuu  kKadeapel «OMIAuAT»  (aB2509, aB2508) wu

MmexkadenpanpHas —nabopatopus  «CAIIP-TII» (aB2514) ocHaiieHsl KOMIBIOTEPHBIM U
OPOEKIIMOHHBIM  00OpYJOBaHHUEM,  COBPEMEHHBIM  CHEHHMAIM3UPOBAHHBIM  MPOrPAMMHBIM
o0ecrieyeHueM. JlaGopatopun kadeapsr «OMJIuAT» (A-OMJ, aB2102) ocHaieHbI
IITAMIIOBOYHBIM, 3arOoTOBUTEIbHBIM W UCHBITATEIIbHBIM 00OpYyIOBaHUEM, JAOOpPAaTOPHOM U
HKCIIEPUMEHTAJIbHOW OCHACTKOH, KOHTPOJIbHO-U3MEPUTENbHBIMU NpUOOpaMHu, CTEHIaMH U
HarJsgHbIMA ocoOusMU. VIX mpuMeHeHHe MO3BOJIIET BECTH IOJHOLIEHHBIM ydeOHBIH mpoliecc,
IPOBOAMTD MPAKTUUYECKHUE 3aHSTUS, @ TAK)KE 3aHHMAThCS C Y4acCTHEM CTYJEHTOB HUCCIIEIOBAaHUSIMU
TEXHOJIOTUYECKUX  CBOWCTB  (IITaMIyeMOCTb, COIPOTHBIEHHE  JedopManuu) MEeTaoB,
UCCIIEIOBAaHHEM METOJI0B 00pabOTKH JaBI€HHEM, ONIBITHO-KOHCTPYKTOPCKUMH paboTaMu, IPUBHUBAs
0o0yyaromuMCsi HaBBIKM  CaMOCTOSITEIbHOH  HAay4YHO-MCCIIEJOBATEIbCKON  JEATENbHOCTH U
npodecCHOHATIBLHON JIeATeNbHOCTH. JlaHHBIE O MPOrpaMMHOM OOecleYeHuH, JabopaTOPHOM
00opy10BaHUU MpecTaBieHsl B cipaske MTO.

6. MeToanuyeckue peKoMeHIaluu

Meroauka npenogaBanus gucuuiinibl « DPUSNYECKUE DODEKTHI U ABaEHUA T1PU
HATPEBE METAJUIOB IIEPEJ] OBPABOTKOM JABJIEHUEM » u peanu3anus


http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
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http://www/scopus.com
http://lib.mami.ru/lib/content/elektronnyy-katalog
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KOMIIETEHTHOCTHOTO TIOAXOJa B W3JIOKCHWW H BOCHPHUSTHHM MaTepuaia MpeaycMaTpUBACT
UCIIONIb30BAaHUE CIICAYIOMUX AKTHBHBIX M WHTEPAKTHBHBIX (OPM TPOBEACHUS ayJAUTOPHBIX U
BHEAYIUTOPHBIX 3aHATUH:

— ayJIMTOPHBIC 3aHATHUS U 3aHITHS C UCTIOIB30BAHUEM CPEJCTB CBSI3U: JICKIIUH, TPAKTUYCCKHE
paboThI, TECTUPOBAHHCE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YUCHUE OT/ICIIbHBIX BOIPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bo3MoxHO mTpoBeieHNE 3aHATUN U aTTECTAllui B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEeMBbI aucTaHIMOHHOro oOyueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cm. m.4.2.3).

[Topsanox mpoBeneHus padOT B AMCTaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/MiH HEHTPOM y4eOHO-METOMUECKOM PabOTHI.

6.1 Meroauyeckne peKOMEHJAUM VISl TpenoAaBaTe/isi MO0 OPraHU3ANMU
00y4eHust

6.1.1. IlpennonaBarens opraHusyeT NpenoiaBaHue AUCUUIIIIMHBI B COOTBETCTBUU C
tpeboBanusamu "Ilonoxenus o6 opranuzanuy o0pa3oBaTeNbHOrO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (rnanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSATHM IIpEToiaBaTelNb JOBOIUT JJO CBEIEHUS CTYIEHTOB COJIepKaHue
paboueii nporpammel gucuurumabl (PI1/]) u nmpenoctaBisieT BO3MOXHOCTh O3HAKOMIJICHHS C
MpOrpaMMoH.

6.1.3. IIpenonaBarens 0cOOCHHO OOpalaeT BHUMaHUE CTYJICHTOB Ha!

- BUJbI M (POPMBI IPOBECHUS 3aHATHH 0 JUCLUIUIMHE, BKIIIOYAsl MOPSAIOK IPOBEICHUS
3aHATUH ¢ IPUMEHEHUEM TEXHOJIOTUN AUCTAaHIIMOHHOTO O0OY4YEHHUS U CUCTEMBI IUCTAaHIIMOHHOTO
o0yuenus yausepcurera (CJ1O Mocnonutexa);

- BUJIbI, COJIEp>)KaHNE U TIOPSAAO0K MPOBEIECHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTHU B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHUS POMEKYTOUHON aTTeCTalluu B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoUT 10 CBEACHUS CTYA€HTOB I'pauK BHIIOIHEHUS Y4eOHbIX padoT,
npenycMorpenHsix PIT/I.

6.1.5. HeoOxoanmo ¢ camoro Haydasa 3aHsTHIl peKOMEH/10BaTh CTYJ€HTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy U YKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. B Hauane win B KOHIIE CEMECTPA JIaTh CIIUCOK BOMPOCOB JIJIsi TOATOTOBKHU K
IPOMEKYTOUHON aTTEeCTalHH.

6.1.7. Pexomennyertcs gaxt o3HaKomiieHus ctyaeHToB ¢ PI1J[ u rpadukom paboTsl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIUCTE O3HAKOMIIEHUs ¢ coaepkanue PII/I.

6.1.8. IIpenogaBarenu, BEAyIIMi JEKIIMOHHBIE U MPAKTUYECKNE 3aHATHS, TOJKHBI
COIJIACOBBIBaTh TEMATUYECKH TUIaH MPAKTUUYECKUX 3aHATUH, HCIIOIB30BATh €AUHYIO CUCTEMY
0003HaYeHHI, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCHUTUIMHBI.

6.1.9. Ilpy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEUHIO OOBSIBIEHHBIX TEM

npenoaaBaTeIro HCO6XOI[I/IMO YTOUHUTH IIJIaH HUX MTPOBCACHUSA, TPOAYMATb (bOpMYJ'II/IpOBKI/I u
COJACPpIKaHUC y‘IC6HBIX BOIIPOCOB, BEIHOCUMBIX Ha 06CY)K,Z[CHI/IC, O3HAKOMUTLCA C INIEPCUYHEM BOIIPOCOB
o TEMC CCMUHAapa.

B X04€ CcEMHUHAapa BO BCTYNHTCIBHOM CJIIOBE PACKPBITH NPAKTHYCCKYIO 3HAYUMOCTH TEMBI
CEMUHAPCKOI'0 3aHATHA, OMPECACIIUTL MOPAOOK €TI0 IHMPOBCIACHUA, BPEMA Ha 06CY)K}16HI/Ie KaXxJa0ro
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yuebHoro Bompoca. [IpuMeHss (QpPOHTAJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIMTH BCEM
CTyJIEHTaM, IPUCYTCTBYIOLIUM Ha 3aHITHUM.

B 3akitounTeNnbHOM 4acTH CEMUHAPCKOTO 3aHATHUS CIIEIYET OJBECTH €r0 UTOTHU: 1aTh OLICHKY
BBICTYIUICHUM KaXKI0T0 CTYJI€HTa U y4eOHOM TPYIIIbI B IEJIOM. PaCKpBITh MOJT0XKUTEIbHBIE CTOPOHBI
Y HEJOCTaTKU MPOBEJIEHHOTO CEMUHAPCKOro 3aHATUsA. OTBETUTh HA BOIPOCH! CTYJIEHTOB. BrliaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3MosxHO mTpoBeieHNE 3aHATUN U aTTECTAllui B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucteMbl auctaHimoHHoro ooydyenus ynupepcurera (CIO-LMS). Topsnok npoBeneHusi padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHOM paboTe u/WUiu IIEHTPOM y4eOHO-METOIMUECKONU PabOTHI.

6.2 MeTounquRne YKazaHus 1Jisd 06yqam11mxca 10 OCBOCHHUIO M CIIUIIJINHBI

6.2.1. CtyaeHT ¢ caMoro Hayajaa OCBOCHHS TUCHUILIAHBI JOJKEH BHUMATEIbHO 03HAKOMUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Al ceOs rpaduK BHINOTHEHHS y4eOHBIX pador,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHU ApYyrux IUCLUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. Ilpu npoBeaeHUM 3aHATUNA U MPOLELYp TEKYyLIEH M MPOMEXYTOUHON aTTecTaluu ¢
UCIIOJIb30BaHUEM HHCTPYMEHTOB HWH(GOPMAIMOHHON 00pa30oBaTeNbHOM Cpelbl IHUCTAaHIMOHHOTO
obpaszoBanusi yHuBepcuteta (LMS MocnonuTtexa), kKak BO BpeMs KOHTAaKTHOMW pabOThI C
npernojaBaTenieM, TaKk U BO BpeMs CaMOCTOSITENbHOH paboThl CTYACHT JAOJDKEH O0eCIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOIO
oOyuenusa. IIpu OTCYTCTBMM Takod BO3MOXKHOCTH OOCYIUTh CHUTYallMI0O C MpernojaBaTeiieM
JUCLUIUINHBI.

7. DoH/1 OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00yUYEeHUS

KoHTpop ycneBaeMocTH U KadecTBa MOATOTOBKH IPOBOJUTCS] B COOTBETCTBUE C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu o0Opa3oBaTeIbHOro npoiecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE" .

JIJ11 KOHTpPOJIsl yCIIEBa€MOCTH U Ka4eCTBa OCBOCHUSI TUCIUIUIMHBI HACTOSIIEN IpOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIUN KOHTPOJIb);

- IPOMEKYTOYHAsI ATTECTALHS.

B nponecce 00ydeHns: UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHBIE (POPMBI CAMOCTOSATEIBHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalu:

B ugerBeprom cemectpe:

- IOATOTOBKA K CEMMHAPCKUM 3aHSTUSAM, BBIIIOJHEHHE CAMOCTOSITENIbHBIX 3a/laHui U X
3alllUTa; TECT; IK3aMEH.
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7.2 llkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUEHUS

[Toka3zaTenem oLleHUBAHMS KOMIIETSHIIMI Ha PA3IMUHBIX dTanax ux (OpMUPOBAHUS SBISIETCS
JOCTHKEHUE 00yJarONMMUCS IUTAHUPYEMBIX PE3YJIBTATOB 00YyUCHHUS O TUCIUILUIMHE (MOJIYJIIO).

[kasbl OLIEHUBAHUS PE3YJIHTATOB IPOMEKYTOUYHON aTTECTAlMU U UX ONHCAHUE!

®opma MpOMeKyTOUHOU aTTECTAIIMN: YK3aMEH.

[TpomesxyTounas aTTectanus oOyJaromuxcs B hopMe sK3aMeHa MPOBOIUTCS 110 pe3ybTaTaM
BBITIOJTHEHUSI BCEX BHJOB y4eOHOH paboOThHI, MPEAyCMOTPEHHBIX YYEOHBIM IUTAHOM IO JaHHON
JUCHUTUTMHE (MOAYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHne cemectpa. OIEHKAa CTENEHH JOCTH)KEHHS OOYYalOUIMMUCS IUIAHHPYEMBIX PE3YJIbTaTOB
o0y4YeHHsI 1O JAUCHUILTMHE (MOJYJI0) IPOBOAWTCS TPENoJaBaTeieM, BEAYIIUM 3aHATHS I10
JHMCIUITINHE (MOJYJII0) METOJIOM SKCIEPTHON oneHKH. [1o nToram mpoMexyTouHO# aTTecTanyu 1o
JUCHUTUTMHE (MOJYJII0) BBICTABISIETCS OIICHKA «3aUTCHO» WM «HE 3auTeHo». HeobxommmbiM
YCIIOBHEM IMPOXOKACHUS MPOMEKYTOYHOIH aTTeCTAllMU SBJISETCS BBIIOJIHEHHE BCEX BUAOB PaldoT,
NPEIyCMOTPEHHBIX JTaHHOH paboueil mporpammoil mo aucuumuinHe «®@usmueckue >PPexTsl U
SBJICHUS TP HarpeBe MeETaJuIOB Imepex oOpaboTkol maBieHuem». Ha nmaty mnpoBeneHus
POMEXYTOUHOW AaTTEeCTAllMd CTYIEHTHl JOJDKHBI BBIOJHUTH BCE BHIBI Y4eOHOW paboTHI,
IpeyCMOTpEeHHBIE padodelt mporpaMmoi o aucuuiuinHe «Pusnueckue 3hGEKTs U SBICHUS MIPU
HarpeBe METAJUIOB Tepen OOpadOTKON [aBiI€HHWEM», a HWMEHHO BBINOJHUTH - 4 pacyeTHO-
rpaguyeckue padoTbl, Eciu HE BBITOTHEHBI HEOOXOMMBIC YCIOBHS, CTYACHTHI ITOJyYaroT
HEYJIOBJICTBOPUTEIBHO WIIHM HE JIOMYCKACTCS 10 MPOMEKYTOYHOM aTTECTALIUH.

HIxaJja oneHUBaHUA Onucanne

Brinonnensl BCE BU/IbI yaeOHoU paboThl,
MpPelyCMOTPEHHbIE padouell MporpaMMoOiN JUCIUILIAHBL.
CTyneHT 1eMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUIH,
HaBBIKOB TMPUBEJIECHHBIM B Ta0aHIaXx MOKa3aTeleH,
OTHHHo OomnepupyeT MPUOOPETEHHBIMU 3HAHHUSIMHU, YMeHI/IﬂMI/Iv,
HaBBIKAMH, TPUMEHSAET MX B CHUTYalMsIX MOBBIIICHHON
cnoxHoctd. [Ipm  5ToM MOryT OBITH JOMYIIEHBI
HE3HAYUTENbHBIE OLTNOKHN, HETOYHOCTH, 3aTPYIHEHHSI TIPU
AQHAJMTUYECKUX OIEpalusix, IEPeHOCe 3HAHUM U YMEHUN

Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

BrImToIHEHBI BCE BHUIBI yaeOHOU paboThl,
MpeyCMOTPEHHbIE padouell MpOorpaMMoOi JUCIUILIAHBL.
% CTyaeHT JeMOHCTpUPYET  HEMOJIHOE, TMPaBUIBHOE
Opomo COOTBETCTBUE 3HAHHH, YMEHU, HABBIKOB IPUBEICHHBIM B
Ta0nuIax IMokas3aresneil, Jubo eciu TpU ITOM ObUIH

JIOTTYTIIEHBI 2-3 HECYIIIECTBEHHBIC OIIHOKH.

BrinosiHeHsl BCE BH/IbI yueOHOi paboThI,
MIPEAYCMOTPEHHBIE pabodeil mporpaMMoOu AUCITUTIINHBL.
CTyZneHT [eMOHCTpUPYET COOTBETCTBHE 3HAHWM, B
Y 10BIETBOPUTETBEHO
KOTOPOM OCBEIIeHa OCHOBHasl, HauboJiee BakKHAsl 4acTh
MaTepuaia, HO IPU 3TOM JOMYIIEHA OJHA 3HAYUTEIbHAsA

OIIMOKA MM HETOUYHOCTb.
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He BbimonHeH oauH wim 6onee BUAOB yueOHOM paboThI,
MPEAYCMOTPEHHBIX paboueil mporpamMmMoil AUCIUIIINHBL.
CTyfaeHT JEMOHCTPUPYET  HEINOJIHOE COOTBETCTBHE
3HAHWH, YMEHMH, HAaBBIKOB MPHUBEICHHBIM B TaOIHIIax
HeynoBieTBoputenbHO MOKa3aTesiel, JOMyCKAaloTCsl 3HAUUTENbHBIE OIIMOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB IO
psALy NOKa3aTellel, CTYJEHT MCHBITHIBAET 3HAYUTEIIbHBIC
3aTpyAHEHUS MIPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSAMU
IIPU UX [IEPEHOCE HA HOBBIE CUTYAIINH.

7.3 OueHo4HbIE CPeACTBA

7.3.1. Texymmii KOHTPOJIb
JU7st mpoBeIeHHs TEKYIEro KOHTPOJISI IPUMEHSIOTCA Clleyrone GOopMbl: pacuemuo-
epagpuueckue camocmosmenbHsie pabomsl, mecmul.

7.3.2. IlIpoMe:xyTOYHASI ATTECTALUSA

IIpomerxyTouHas arrectanus NpoBoauTcs Ha 1 cemecTpe 00ydeHus B popMe 3K3aMeHa.

DK3aMeH IPOBOJUTCS 1O OUIIETaM, OTBETHI MPEIOCTABIISIOTCS MMCHMEHHO € TIOCIIEYFOLIIM
YCTHBIM cobeceioBanueM. busetsl popMupyroTcst U3 BOIPOCOB NPEACTABICHHOTO HUXKE IIEPEUHS.

PernameHT npoBeieHust Jk3aMeHa:

1. B Ouner Bkimtodaercs (4) Borpoca U3 pa3HbIX pa3/ieoB JUCITUIUIHHBI U (OTHO )
NPAaKTUYECKHX 3a/1aHUS

2. [lepedeHb BONIPOCOB COOTBETCTBYET T€MaM, U3y4YE€HHBIM Ha JEKIIMOHHBIX U
71a00paTOPHBIX 3aHATHAX (TIPHIIAraeTCs).

3. Bpewms Ha MOATOTOBKY MUCHMEHHBIX OTBETOB - 710 40 MUH, YCTHOE co0eceIoBaHue - 10
10 MunHyT.

4. ITpoBeneHue aTTecTalluy (3K3aMeHa) C UCTOIb30BAaHUEM CPEJICTB 3JIEKTPOHHOTO 00YUEHHUSI
U JMCTAaHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHI BBITOIHAETCS B COOTBETCTBHH C YTBEPKIAEHHBIM
B yHuBepcurete "IlopsakoM npoBeeHus: MPOMEXYTOUHON aTTeCTalluy ¢ UCIIOJIb30BaHUEM CPEJICTB
AIIEKTPOHHOT'0 00YyY€HHUs U IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOIHH"

®opma, nperycMOTpeHHass y4eOHBIM IUTaHOM - 3Kk3aMeH. lIpomexxyTouHas arTecTanus
MIPOBOJUTCS B CPOKH, YCTAHOBJICHHBIC YTBEP)KICHHBIM paclHCaHUEM 3a4€THO-IK3aMEHAIMOHHOU
ceccud. Jlo nmaTel MpOBENEHUS TPOMEKYTOYHOW aTTeCTallMd CTYACHT JOJDKEH BBIIIOJHHUTH BCE
NpakTHYecKue padoThl, MPEIYCMOTPEHHBIE HACTOSIIEH pabodyeidl MpOTrpaMMON JAHCIUTUINHBL
[Tepeuens 00s3aTeIBHBIX PaOOT U OpMa OTYETHOCTH 110 HUM NPEACTABIEHBI B TaOIUIIE:

Bug pa6OTBI CDopMa OTUYCTHOCTU U TCKYLICTO KOHTPOJIA

CamocTosTenbHas pabora. OdopmneHHbIN OTYEeT 0 pabore,
MIPEAYCMOTPEHHOU paboueii MIpOrpaMMon
JUCIHUIUIMHBL € OTMETKOM  MpernojaBaTess
«324TEHO», €CIIM BBIIOJIHEHBI U 0()OPMIICHBI BCE

paboTHI.
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Ecnu He BbINoIHEH OAMH WK 6oJiee BUIOB Y4eOHOH paboThl, yKa3aHHBIX B TaOJIHIIE,
IPEerno/IaBaTeslb UIMEET NMPABO BBHICTABUTH HEYIOBJIECTBOPUTEIHHYIO OLIEHKY 110 UTOTaM
IIPOMEKYTOUYHON aTTECTALUU.

7.3.3. Bonnpochl /11 NOATOTOBKH K IK3aMeHYy

Tennonepenaya B neyax.
KonBekuus.
N3nyuenue.
TennonpoBoAHOCTS.
TemoBoii OanaHc MIaMEHHOH Meuu.
DyTepoBKa Meyen.
OO0cimyXuBaHHE U PEMOHT TICUCH.
OcCHOBHOE ypaBHEHUE KUHETHUECKON TEOPUH ra3oB.
['unote3a bonbliMana o pacnpeeneHuu CpeHei SHepPruu Mo CTENEHSIM CBOOOIBI.
. YpaBHEHHE COCTOSHUS UIE€aTIbHOTO ra3a. SIBineHus Ha rpanunax Ban-nep-Baanbsca
. TepmonnHamMuueckoe paBHOBecHe 10 MakcBety
. 3axoH bonbimana
. [lepexo u3 HEpaBHOBECHOT'O COCTOsIHUSA B paBHOBecHOe. Dopmyiia bonbumana.
. TepmonnHamMu4eckuil noTeHal. BHyTpeHHss dHepruu
. TepmoanHamuueckuii moreHuan. BuenrHss sueprust (CBoOoAHAS).
. CBOOOIHBIE 2JIEKTPOHBI B METAILIIE
. TennoeMKoCTh TBEpABIX TEl
. KonebarenbHas sHEprus KpUCTAUINYECKON pEIIETKH
. M3orepmel Ban-nep-Baanbca
. MetacTaOuibHbIE COCTOSIHUS BEIIECTBA
. ®a3oBbIe nepexoibl. MeTacTaOuIbHbIe COCTOSTHUS
. YpaBuenue Knaneiipona-Knaysuyca
. lnarpamma cocTosiHUI B Tpex o0acTsxX
. [lepBblii 3aKOH TEPMOAMHAMUKHI
. Bropoi1 3aKk0OH TepMOIMHAMUKHU
. Pabota B makpocucreme. M3oxapuueckuii 1 1300apruuecKuii mporecc.
. U3oTtepmuueckuit u aninobaTudecKuil mpoIecchl.
. Kamepa Bunbcona. TpaekTopus 3apsyKE€HHBIX YaCTHULL
. Crpoenue kpucramios. CUMMeTpHs
. Kpucrannuzanus metaninos. @a3oBbie IpeBpaleHUs
. BHyTpeHHEee TpeHne MOJIEKyJI ¢ TOYKU 3pEHUS MEXaHUKH
. BHyTpeHHee TpeHue (BSI3KOCTh) C TOUKH 3PEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
. Koaddunment nepenoca, ero ananus.
. B cneacTBum 4ero BO3HUKAIOT HANIPSKEHUS B TOBEPXHOCTHOM CJIO€ MU IJIAMEHHOM Harpese.
. TemnepaTypHbIil HHTEpPBaJl KOBKH U IITAMIIOBKH.
. SIBeHus, IpOUCXOASIIME B METAJUIE [IPH HArPEBeE.
. OxJ1ax1eH1Ee TOKOBOK.
. Pacyet mpo1omKUTENbHOCTH HAarpeBa 3aroTOBOK.
. PacueT HE0OXOMMOr0 KOJIMYECTBAa KMCIOPOAA MEPE]] 01a4eld ero B ra30BYIO TOPEJKY.
. Knnaccudukanus crnoco6oB Harpesa.
. ®U3UYECKNE OCHOBBI MHAYKIIMOHHOTO HarpeBa.
. YCTpOWCTBO MHIYKIIMOHHOW YCTAaHOBKH.
. Busibl HHIYKTOpPOB.
. PexxuMebl Harpesa.
. DIIEKTPOKOHTAKTHBIN Harpes.
. KIT/I ycTaHOBKM 3JIEKTPOKOHTAKTHOT'O HATrPEBA.
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HarpeB meTania B 371€KTpUYECKUX NI€YaX COMPOTUBIICHUS.

Marepuan u popmMa HarpeBaTeIIbHBIX JIEMEHTOB I€Uei COMPOTUBIICHHUS.

HarpeB 3aroToBok B COJISIHBIX BaHHaX.

Harpes 3arotToBoK B 3JIEKTPOJIUTE.

TonuBo JU1s IUIaMEHHBIX Teyel. TeroTa Cropaius TOIJIMBA.

. CyniHoCTh mpo1iecca ropeHus.

. YCTpOWCTBO ISl CKUTAHUSA ra3a.

. OTBOA IBIMOBBIX T'a30B. PekynepaTopbl U pereHepaTopbl. PexynepaTopsl U pereHepaTophl.
. YCTpOUCTBO ra30BOM KaMEpHOM I1E€YH.

. YCTpOWCTBO ra30BOM METOJIMYECKOMN MEUH.



