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1. He.]'[l/l, 3a/lavYi 1 IIVIAHUPYEMBIC PE3YJIbTAaTbl Oﬁy‘lel-ll/lﬂ Io ITMCHUIIJINHE

Hucunrmmna «@usznueckue 3¢(GeKTsl U SBICHHS MPU HArpeBe METAUIOB Iepel 00paboTKOM
JABJICHUEM» SBIISETCS THUCUUIUIMHON MPO(ECCHOHAIBHOIO HAIMpaBJICHUS U3 pasjiena 3JIeKTUBHbBIX
JUCIUIUIMH B IOJITOTOBKE 0aKaJlaBpPOB B TEXHUYECKUX yUEOHBIX 3aBEACHUSIX.
K 0CHOBHBIM 1eJISIM OCBOEHUS TUCIUIIINHBI CJIEyeT OTHECTH:
— TOJATOTOBKAa CTYAEHTOB K JEATEIbHOCTH B COOTBETCTBUM C KBaJU(UKAITMOHHON
XapaKTepUCTUKOM OakagaBpa Mo HaNpaBJICHUIO;
— opMupoBaHuE OOIEMHKEHEPHBIX 3HAHUN U YMEHUH 110 TaHHOMY HalpaBJICHUIO;
— HU3y4eHHEe (PU3UKO-XUMHUECKUX U XMMUYECKHX MPOIIECCOB, IPOUCXOAALINX B METAJLIE
IpU HarpeBe, U3y4ye€HUE COBPEMEHHBIX TEXHOJOIHMH HarpeBa MeTajlia mojJ oOpaboTKy
JaBJICHUEM, 3HAaKOMCTBO C KOHCTPYKIMSIMU T€4ei M OMUCAHUEM MX PadOThl, MPUHATON
TEPMUHOJIOTHUEN, METOIUKON pacyera.
K ocuoBHbIM 3agauaM ocBoeHUst AUCHUILINHEL « DMT3NUYECKUE 5ODEKTHI U SIBJIEH S
1P HATPEBE METAJIJIOB ITEPEJ] OBPABOTKOM JJABJIEHUEM» ciieayeT OTHECTH:
— OBIIAJICHHE TEOPETHUUYECKUMHU W TMPAKTUYCCKUMH HABBIKAMH BBIOOpA METOIUKH
HarpeBa 3aroTOBOK 11071 00pabOoTKy MaTepHasioB JIaBICHUEM
— pacHIMpeHue Hay4HOTro Kpyro3opa J1aeT TOT MUHUMYM (yH/IaMEHTAIbHbIX 3HAHHUH
Ha 0a3e KOTOpBIX OYIyIIUi CHEIHAMCT CMOXET CaMOCTOSITENbHO BHIOpaTh Ty
METOJIMKY HarpeBa, KoTopas HeoOXoJuMa B OINpeleIeHHOM IPOIecce MPOU3BOICTBA
JeTaH.

O6yuenue no aucuunaunae «PUSMYECKUE DPOOEKTLI 1 ABJIEHWSA TP HATPEBE
METAJIJIOB TIEPE]I OBPABOTKOW JABJIEHUEM» wnHampaBieHo Ha (OpMHUPOBaHHE
y 00y4aroumxcs ciaeIyronmuX KOMIETeHIINNA:

Kox m HaumMeHoBaHue KOMIIETECHIIUA NHaukaTopbl 10CTHKEHU S
KOMIIETEeHIIMH
OIIK-1 CnocobOeH npuMeHsTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIC U OOIICMH)KEHEPHBIE €CTECTBCHHOHAYYHBIC U OOICHHKEHEPHBIE
3HAHHUA, METOJbI MATEMATHUYSCKOI'O aHAIN3a U | 3HAHHA, METObI MATEMATHUSCKOIO aHAIN3a U
MOJICIIMPOBAHUS B MPO(heCcCUOHATBHOM MOJICIMPOBAHUS TIPU PEIICHUH 3a/1ad,
JIEeITEIBHOCTU CBSI3aHHBIX C TEOPETHUYCCKUMU WITH

9KCHEPUMEHTAIBHBIMH UCCIIEA0BAHUSAMU
NOIIK-1.2. JleMoHCTpUpYyEeT HaBBIKU
UCTIOJIb30BaHUS 3HAHUN (PU3UKHU U
MaTEMaTHKH JJIs peLIEHU 3aaa4
TEOPETUYECKUX MM SKCIIEPUMEHTAIIBHBIX
HCCIENOBaHUN

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCA K ‘II/ICJIy HpO(beCCI/IOHa.HBHBIX yLICGHBIX AUCHUIIIINH 3JICKTUBHOT'O
nukiaa OOIL. [ucuunimHa JOTHYECKHM B3aMMOCBSI3aHA CO  CIECAYIOIIMMU JUCHHUIUIMHAMUA U
npaktukamu OOIT:

— IlpenmeTsl 6moka «Bricias MaTeMaTuKay;

— dusnka;

— MarepuanioseneHue;

— PecypcocOeperaroryie TeXHOJIOTUU B 00paOOTKE IaBICHHUEM;



— OCHOBBI IPOEKTUPOBAHUS U OPTAHNU3ALMH YIYAaCTKOB 3arOTOBUTENBHBIX TPOU3BOJICTB;
— Teopust u TexHONIOTHUS TOpsiYeit 0OBEMHOM IITAMIIOBKH;

— Teopust u TEXHONOTHUS MPOKATKH.

3. CTpyKTypa u coaep:kaHue IUCHUNINHBI

OO01mas Tpy10eMKOCTh TUCHIHUTUINHBI COCTaBIsAET 4 3a4eTHBIX equHull (144 daca).
Nzyuaercs Ha 4 cemecTpe 00yueHuss. Dopma MPOMEKYTOYHOM aTTECTAIUH - IK3aMEH.

3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH

3.1.1.0unas popma oOydeHUs

Ne . KoaunyecTBo CemecTpbl
Bup yueOHoit padoTbl
n/n 4acoB 4 cemecTp
1 | AyauTopHblie 3aHATHUS 54 54
B tom unce:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/IpaKTHUCCKUE 3aHATH 36 36
1.3 | JJabopaTopHble 3aHSATHS
2 | CamocTosiTeibHAsA padoTa 90 90
B Tom uncie:
2.1 | [logroroBka K CEMUHAPCKUM 3aHATUSAM U 50 50
3alIUTEe CaMOCTOSTEIbHON PabOThHI
2.2 | CaMOCTOSTENBHOE U3yUEHUE 40 40
TEOPETUUECKOr0 MaTeprasa 1 MOAroTOBKa K
HK3aMEHY
3 | IlpoMe:kyTOUYHAasi aTTeCTAIUS
Dx3amen/aud.sK3aMeH/IK3aMeH IK3aMeEH 3K3aMEeH
HTtoro 144 144
3.2 TemaTuyeckui NJIAH U3yYeHHU S JUCHUIINHBI
(mo popmam oOydeHUs)
3.2.1. Ounas ¢popma oOyueHUs
TpyroemkocTsb, 4ac
AyauTopHasi padora =
=
THERERE
Ne Pasenni/TeMbl o g i 2 2 | o 8
= S 59 3 &g g @ | E&
n/n JAMCHUTLTHHBI 8 = &2 E|l BE| =2 | 8¢
2] = TS Z s 3 = © = 8
= S % & S ® S o e
S8 |2 |EF|3
= o
1 Paznean 1. 90
Tema 1. OcHOBBI TEMIONIEPEAAYH B 2 4
rneyax. 10
Tema 2. PaboTa B Makpocucreme. 2
10
Tewma 3. [InaMeHHbIN Harpes. 2 4 10




Tema 4. [lepenaya TEIIOTHI 2 4
TEIJIOMPOBOHOCTHIO 10
Tema 5. TennoBoit 6anaHc miIaMeHHOM 2 4
ne4u 10
Tema 6. DnekTpoHarpeB MeTamia u 2 4
HarpeBaTeNIbHbIE YCTPOUCTBA. 10
Tewma 7. HarpeBaTenbHbI HHIYKTOD. 2 8 10
Tewma 8. KoHTakTHBIN Harpes. 2 10
Tema 9. Harpes B neuax 2 4
COIPOTUBIICHUS 10
3ammTa mMpakTHIECKUX paboT 4

18 36 90

3.3 Conep:xkanue THCUMIIMHBI

OcHoBbl Temtonepenaun B rneyax. OCHOBHOE ypaBHEHHE KMHETHUYECKOM TEOPHM TIa30B.
l'unote3a bonbiiMana o pacnpefeneHUH CpeAHEH SHEpruH MO CTENeHSM CBOOOIBL. YpaBHEHHE
COCTOSIHME HJeanbHOro rasa. SBnenue Ban-mep-Baanbca. TepMoanHamuyeckoe paBHOBECHE IO
Makcgenny.

Pabora B makpocucreme. Kamepa Bunibcona. Tpaektopus 3apsokeHHbIX dacTtuil. CTpoeHHe
KpucTauioB. CuMMeTpusi KpuctayioB. @uszndeckue tunbl. Kpuctammzamus meranioB. Da3oBbie
MpeBpallCHHUS.

[Tnamennsbrit HarpeB. TommuBo u ero cxuranue. CylHoCcTh Ipoliecca ropeHus. Y CTporcTBO
ropenoyHbIx 6;10k0oB. KOHTpOJIb mporiecca ropeHust.

[lepegaua TemyIOTH TEIUIONPOBOAHOCTBIO TMPH CTAMOHAPHOM M  HECTAlMOHAPHOM
COCTOSIHUSIX, Yepe3 OAHOCIOWHYIO M MHOTOCIOHHYIO cTeHKY. KoaHuuueHT TernonpoBOIHOCTH.
[lepenaua Temnotsl kKoHBekIuen. @opmyna Herotona. Jlyuucteiii termooOmen. 3akoH Credana-
boneiimana u Kupxroda. Temmomepenaga B pabodyeM NpPOCTPAHCTBE HArpeBaTebHOW IEYH.
OnpeneneHre KOJIUYECTBA TEIUIOTHI, NMEPEJaBA€MOM OT Ta30B HA METal ¢ YYETOM KOCBEHHOU
Teruionepenayn Kiaaku. [lepegaya TemnoTel OT ABIMOBBIX Ta30B K aTMOcdepe Liexa yepe3 MI0CKYI0
MHOT'OCJIONHYIO CTeHKY. [loTepu TEeNa0Thl U3Iy4EeHHUEM YEPE3 OTKPBITHIE OKHA. 3aIIUTa OT TEIJIOBOIO
U3ITyYEHUS.

TernoBoit 6ananc niuameHHo meud. KOHCTpYKIMS TUIaMeHHBIX meyei. Matepuainsl ams
CTPOUTENCTBA Meuel. DJIEMEHThl KOHCTPYKIIMM TeYeil: KJagka CTeH WU CBOJa, Kapkac, MOoJ.
Mexanuzanus nocajku, IepeMeLIEHUs U BBITPY3Ka 3arOTOBOK.

HarpeB u oxnaxaenue metaia. OCHOBHBIE NapaMeTpbl, XapaKTEPU3YIOLIHE IIpoLece
HarpeBa. Temmeparypa HarpeBa. TemmepaTypHbIA HHTEpBaJI IUIACTHYECKOTO JehOPMHPOBAHHMS.
SBnenus, npoucxoisuye B MeTaule NpU HarpeBe. TeruioBble W CTPYKTYpPHBIE HaNpPSKEHUS.
Oxucnenue u o6e3yriaepoxkuBanue. Pacuér mponomkuTenbHOCTH HarpeBa. OXJaxIeHHEe MeTalla.
OcoOeHHOCTH HarpeBa IBETHBIX METAJUIOB.

ONEeKTpOHarpeB MeTajula M HarpeBaTelIbHbIE yCTpoWcTBa. VIHAYKIMOHHBIH Harpes.
®dusnueckasl CyIIHOCTh MHAYKIIMOHHOIO HarpeBa. Temuionepeaada Nmpu UHAYKIIMOHHOM HarpeBe.




KoaddunmenT noneznoro AeWCTBUS: 3JIEKTPUIESCKUN, TEPMUYECKHIA, TOJIHBINA. BEIOOP 4acTOTHI TOKA
Y OIIpE/IETICHUE NPOIOJIKUTEIBHOCTH HarpeBa.

Harpesarenbuslii uHAyKTOp. Buasl uHaykropoB. OmnpeneneHue pa3MepoB HMHIYKTOpA.
Harper wmeranna Ha NOpOMBIIIJIEHHOW YacTOTE, ABYXYACTOTHBIM W H30TEPMUYECKUN HArpes.
WMHAyKIIMOHHBIE YCTAaHOBKH ISl MAJIOOKUCIIUTEIIBHOTO M O€30KUCIUTENBHOrO Harpesa. [lmameHHo-
MHIYKIIMOHHBIA HarpeB

KonrakTaeiii HarpeB. CymniHocth HarpeBa. KoadduimeHT mone3Horo AeiMCTBUS YCTaHOBKH.
VYCTpOHCTBO U OCHOBHBIE BHJIbI YCTaHOBOK. KOHTaKThl, KOHTAKTHOE JABICHHUE U PACIpENEICHUE
TEMIIepaTypbl MO JAduHE 3aroToBkd. OrmpeneneHue BpeMeHM HarpeBa. OO0JIacThb NPUMEHEHUS,
IIPEUMYILECTBA U HEAOCTATKU KOHTAKTHOI'O HAarpeBa.

Harpes B medax comporusneHus. HarpeBarenbHble 3JIEMEHTBI U UX pacué€r. IIpumenenue
JJIEKTPONEYEH CONPOTUBIICHUS JUIsl HAarpeBa IIBETHBIX META/UIOB. YIIPABJICHUE JJIEKTPUYECCKUMHU
HarpeBaTelbHbIMU Ne4aMu U ycrpoiictBamMu. KoHTposs TeMnepatypsl. TexHuka 0e30nacHOCTH IpU
00CITy)KHBaHUMU.

3.4 TemaTnka ceMHHAPCKUX/NPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. [IpakTrueckue 3aHATHS

ITpakTuyeckas pabora 1. PacueT TemionpoBOAHOCTH NEUH.

[TpakTrueckas padota 2. Pacuer TemionpoBOJHOCTH MHOTOCTIOWHOM MeUn

[TpakTuyeckas pabora 3. PacueT HHIYKIIMOHHOTO HarpeBaTess

[TpakTuyeckas pabota 4. Pacuet TerioBoro 6ajgaHca IIaMeHHOH Me4n

[TpakTuyeckas padora 5. IlocTpoeHne KpUBBIX N3MEHEHHUI TEMIIEPaTypHBIX HANPSKEHUH

3.5 TemaTrnka KypcoOBBIX POEKTOB (KypCOBBIX pador)
KypcoBsie paboTHI/TIPOEKTHI HE MPETyCMOTPEHBI.

4. YyeOHO-MeTOAN4YeCKOe U HH(POPMAIITMOHHOE o0ecrieueHune
4.1 HopmatuBHbie 10kyMeHTbI 1 'OCTbI

1. TOCT 34518-2019 Ileun mpOMBIILJICHHBIE U arperaThbl TEMIOBbIE

4.2  OcHoBHas JUTEpaTypa
1. TlerpoB II.A., Kpyruna E.B., Kannuu FO.I'. HarpeB u HarpeBaTeiabHbIE

YCTPONCTBA Ky3HEYHOT'O MPOU3BOJICTBA. YueOHoe mocobue. M: MAMU, 2010.

2. Uponos E.W. KBanToBas ¢usuka. OCHOBHBIE 3aKOHBI. YueOHOE MOcoOue,
2001, - 272 c.

4.2.1 JlonotHUTEIbHAN JIUTEPATypa



2. 1 CrenanoB Bb.A., Aipanersn A.C., Jlapunenko B.FO. Daektponarpes
3aroTOBOK IMO/JT IITaMITOBKY. YuebHoe nmocooue. M.: MI'Y, 2008, 140 c

4.2.2 PekoMeHayeMble CAUThbI

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

- B/l momubix TekctoB HamumoHanbHBIX cranmaptoB (I'OCT, CHull, P/, PAC u np.)
«Texakcnept» (http://www.kodeks.ru);

- Hay4Has siekTponHas oubnmorexka eLIBRARY.RU (http:/elibrary.ru);

- OBC «YHuBepcuteTckas oubnroreka onnaii (www.biblioclub.ru);

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

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

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

- baza mannbix «Knovely (http://www.knovel.com)

Kaxnpiii cTyaeHT oOecriedeH HHIUBUAYAJIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K

3NIEKTPOHHBIM Onbnmorekam yHuBepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 JJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCYpPChI

DNEeKTPOHHBIN 00pa30BaTEIBHBIN pecypc Mo JAHHOMY KYPCY HaXOAHUTCS B pa3paboTKe:

43  CoBpemeHHble npodeccHoOHATbHBbIE 0a3bl JaHHBIX M UH(OPMALHOHHbIE
CNPaBOYHBbIE CHCTEMBI

«TexakenepT» — clpaBoYHas CHCTEMa, MPEJOCTABISIONAsS HOPMATHBHO-TEXHHUECKYIO,
HOPMAaTHBHO-TIPABOBYIO HHPOPMAIIHIO: TEX-3KCIEPT.pd

S. MaTepuajibHO-TeXHHYECKOe o0ecreuyeHmne
Cnenunamm3upoBanHbeie  ayauTopuu  kKadeaper «OMJIuAT»  (aB2509, aB2508) wu

mexkadenpanpaas gadboparopusi «CAIIP-TII» (aB2514) ocHameHsl KOMIBIOTEPHBIM |
NPOEKIMOHHBIM  O0OpYJIOBaHUEM,  COBPEMEHHBIM  CHEHUAIU3UPOBAHHBIM  IPOrPaMMHBIM
obecreueHneM. Jlaboparopun  kadenper «OMIuAT» (A-OMJI, aB2102) ocHameHbI
MTAaMIIOBOYHBIM, 34arOTOBUTC/IIBHBIM MW HCHObBITATCIBHBIM O6OPYI[OBaHI/IeM, na6opaTopH01‘/’1 n
HKCIEPUMEHTAIBHON OCHACTKOW, KOHTPOJBHO-U3MEPUTEIBbHBIMU IPHOOpaMH, CTEHAAMU U
HATJSIAHBIMUA TIOocOOMsMHU. VIX mpuMeHeHHe MO3BOJIIET BECTH MOJHOICHHBIN yueOHBIH mpoliecc,
IMPOBOAUTH NPAKTUUCCKHUC 3aHATHUA, 4 TAKIKC 3aHUMATHCA C YH4aCTUCM CTYJACHTOB HMCCJICAOBAHUAMUA
TEXHOJIOTHYECKUX  CBOWCTB  (IITaMITyeMOCTh, COMPOTHUBIEHHWE aedopMarii)  METAIIOB,
HCCJIEJOBAaHUEM METOJIOB 00paOOTKH JaBI€HHUEM, ONBITHO-KOHCTPYKTOPCKUMU paboTaMu, IPUBUBAs
oOy4JaromuMcsi HaBBIKM  CaMOCTOSITENIbHON  HAy4YHO-HCCIIEOBATENIbCKOW  JIEATEIBbHOCTH U
po)eCCHOHAIBHON  NIeATeTbHOCTH. JlaHHBIE O MPOTrpaMMHOM OOECIICUCHHH, JIa0OpPaTOPHOM
obopynoBaHuu npeacTaBieHsl B cripaBke MTO.

6. MerToauyeckue peKOMeHIALUT

Meronuka npenogaBanusi AucUULIMHB «PU3NYECKUE DODEKTHI U ABaEHWA T1PU
HATPEBE METAJUJIOB IIEPE]] OBPABOTKOM JABJIEHUEM » wu peanmmsanus



KOMIICTCHTHOCTHOI'O MOAXOJa B HU3JIOKCHHU W BOCIPUATHU MATCpUala HOpCAyCMaTpuBacCT
UCITIOJIb30BaHUE CJEIYIOIUX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS AyAUTOPHBIX WU
BHEAYIUTOPHBIX 3aHATHMN:

— ayIUTOPHBIE 3aHATHS U 3aHATHUS C UCIIOJIB30BAHUEM CPEICTB CBA3H: JIEKLIUHU, TPAKTUYECKUE
paboThI, TECTUPOBAHNUE;

— BHEAyIUTOPHBIE 3aHATHUSA: CAMOCTOATEIBHOE U3yUEHHE OTJENbHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3MoxHO TTpoBeiIcHUE 3aHATHI M aTTECTAIMI B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEM
CUCTeMBbl JucTaHIMOHHOTOo o0y4deHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIeKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

[Topsimox mpoBeneHUs: pabOT B AUCTAHIIMOHHOM (opMare yCTaHABIMBACTCS OTICIbHBIMHU
PacoOpsDKEHHUSIMU TIPOPEKTOpPA MO yIeOHOH padoTe M/MiIH IIEHTPOM yueOHO-METOINYECKON PabOTHI.

6.1 MeroauyecKkue peKOMEHIANHMHU JIA TPENnoJaBaTejiss MO0 OPraHU3aNHUU
00y4eHus

6.1.1. IIpenogaBarenb OpraHu3yeT NpenogaBaHue JUCHUILIUHBI B COOTBETCTBUU C
tpeboBanusamu "lTlonoxenus o0 opranuzayu 00pa3oBaTeNbHOrO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero puiinanax", yTBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBOM 3aHATHM NIPENOABATEND JOBOJUT 10 CBEJIEHUS CTYAEHTOB COJIEp)KaHNE
paboueit mporpammsel qucuuruiabl (PIT/I) u npegocTaBiseT BO3MOKHOCTh 03HAKOMIICHHS C
IIPOrpaMMoi.

6.1.3. [IpenogaBaTenb 0cOOEHHO 0OpaIiaeT BHUMaHUE CTYJEHTOB Ha:

- BUIBI ¥ (DOPMBI IPOBEACHMSI 3aHATHH 110 TUCIUTUTHHE, BKIIIOYasi TOPSAIOK MPOBEICHUS
3aHATUN C MPUMEHEHUEM TEXHOJIOTUN AUCTAaHIIMOHHOTO OOYUEHHUS U CUCTEMBbI IUCTAaHI[MOHHOTO
oOyuenus yauepcuteta (CJJO Mocnonurexa);

- BUJIbI, COJIEp)KaHUE U TIOPSAOK MPOBEACHUS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPE/ICTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHUS MPOMEKYTOYHON aTTeCTalluU B
COOTBETCTBUH € (POHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbM PIT/I.

6.1.4. loBomUT 10 CBEACHUS CTYCHTOB I'payiK BBHITIOJIHEHHS YU4EeOHBIX PaboT,
npenycMorpenssix PITI.

6.1.5. Heo6xoauMo ¢ camoro Hauasa 3aHATHH PEeKOMEHI0BAaTh CTYJCHTaM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JINTEPATYPY U yKa3aTh MyTH JOCTYIA K HEMH.

6.1.6. B Hauase WK B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JJIsl MOJATOTOBKH K
IIPOMEKYTOUYHOHN aTTECTALUU.

6.1.7. Pexomenayercs daxt o3nakomsienus cryaeHToB ¢ PIIJI u rpadukom paboTh
NUCbMEHHO 3a()MKCHPOBATh MOANKUCHIO CTYIEHTA B JIMCTE O3HaKOMJIEHUS ¢ conepxkanue PI1/I.

6.1.8. IlpenogaBarenu, BEAyIIHI JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, JOJIKHBI
COTJIaCOBBIBAaTh TEMATUUYECKUM MJIaH MPAKTUYECKUX 3aHATUH, UCIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX IMMOHSATUH JIUCIUTUIMHBI.

6.1.9. Tlpyu MOArOTOBKE K CEMHUHAPCKOMY 3aHSITHIO IO TIEPEYHIO OOBSBICHHBIX TEM

IpernoaaBaTeNlo HeOOXOIMMO YTOYHUTH IUIAH HX TMPOBEACHUS, MPOAyMaTh (OPMYIHPOBKU U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJI€HUE, 03HAKOMUTHCS C TIEPEYHEM BOIIPOCOB
110 TEME CEMHUHAapa.

B xone ceMuHapa BO BCTYNUTEIBHOM CJIOBE PACKPBITh NMPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMHMHAPCKOT0 3aHATHSA, ONPEICTUTh MOPSAOK €ro MPOBEACHUS, BpeMs Ha OOCYKICHHE KaKJIOTO
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yuebHoro Bompoca. [IpuMeHss (QpPOHTaJIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYNIHTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHUHU.

B 3akimounTenbHO YacTH CEMUHAPCKOTO 3aHATHUS CIIeIyeT MOJBECTH €r0 UTOTHU: 1aTh OILICHKY
BBICTYIUICHUI KQXKIOTO CTYJAeHTa U y4eOHOU TPYIIEI B IETIOM. PaCKpBITh IOJIOKUTENBHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOT0 3aHATUSA. OTBETUTh HA BOMPOCH CTYIEHTOB. BrinaTh
3a/1aHus JJI1 CAMOCTOSTENIbHOM paOOTHI IO MOJATOTOBKE K CIICAYIONMIEMY 3aHSITHIO.

Bo3moxHO TTpoBeicHUE 3aHATHI M aTTECTAIMI B TUCTAHIIMOHHOM (popMaTe ¢ mpruMeHEHHEM
CHCTEMBI TUCTaHIMOHHOro 00yueHusi ynusepcurera (CJO-LMS). ITopsaaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTICIbHBIMU PACHOPSHKEHUSIMH TPOPEKTopa o
yueOHoIi paboTe U/iiu IEHTPOM YIeOHO-METOINIECKOM PabOTHI.

6.2 Meroauueckue yKazaHus 1Js 00y4aIOIMXCS M0 OCBOCHUIO TUCHMILIMHBI

6.2.1. CtyaeHT ¢ caMoro Hayajaa OCBOCHUS TUCLMIUIUHBI IOJKEH BHUMATEIbHO O3HAKOMUTCS
¢ paboueil mporpaMMoi JUCIUILTAHBL

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BBIMOIHEHUS Y4eOHBIX padoT,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHWii IpyruxX AUCHMIUIMH, W3y4aeMBbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUH U TPOLEAYP TEKYIIEH M MPOMEXKYTOUYHOW aTTECTallUU C
UCITIOJIb30BAHUEM HHCTPYMEHTOB HH(GOPMAIIMOHHON 00pa30oBaTEeIbHON Cpenbl JUCTAHIIMOHHOTO
obpaszoBanusi yHuBepcuteTra (LMS Mocnonurexa), Kak BO BpeMs KOHTaKTHOH pabOThI ¢
IpernojiaBaTesieM, TaKk M BO BpeMs CaMOCTOSITENIbHOW pabOThl CTYAEHT JAOJDKEH OOEeCIEeYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHS K CHCTeMaM JUCTaHIIMOHHOTO
oOyuyenust. I[Ipy OTCYTCTBHMM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C IpernojaBareieM
JUCIUTUIAHBI.

7. DoH/ OLIECHOYHBIX CPEeICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

KoHTpons ycieBaeMoCTH U KauecTBa MOATOTOBKH ITPOBOIUTCS B COOTBETCTBHUE C
TpeboBanusmMu "llomoxkeHust 06 opranuzaiu o0pa3oBaTeILHOTO Mpoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE" .

JJ1 KOHTPOJISl YCIIeBAaEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMoii
IPEIYCMOTPEHBI CIIEYIONIUE BUBI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYIIUI KOHTPOJIb);

- MPOMEKYTOYHASI ATTECTAITHS.

B mpouiecce 06yueHust HCMOIB3YIOTCS CIIEAYIONINE OLIEHOYHbIE (POPMBI CAMOCTOSATEIBHON
paboThI CTYJICHTOB, OIICHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IPOMEXYTOYHBIX
aTTeCTallui:

B uerBeprom cemectpe:

- IOATOTOBKA K CEMUHAPCKUM 3aHATHUSAM, BHIIIOJTHEHUE CAMOCTOSTENIbHBIX 3aJJaHUM U UX
3aIUTa; TECT; IK3aAMEH.
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7.2 llkana u KPpUTEPHH OLIEHMBAHMSA Pe3yJIbTATOB 00yUYeHUSA

[Tokazarenem olleHMBaHMs KOMIIETEHIMI Ha pa3IMYHbIX dTanax uX GOPMUPOBAHUS SIBIISIETCS
JOCTIKEHUE 00YUYaIONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHS MO JUCHUIUIMHE (MOIYIIIO).

[IIkansl OLIEHUBAaHUSI PE3YyIHTATOB IPOMEXYTOUYHOM aTTECTALIMU U UX OMUCAHUE:

®opMa MPOMEKYTOUHON aTTECTALUU: SK3aMEH.

[IpomexyTouHas arTectanus o0ydaromuxcs B hopMe 3K3aMeHa MPOBOIUTCS MO pe3ybTaTam
BBITIOJIHEHHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCIUILIAHE (MOIYJIO), TPU 3TOM YUUTBIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH IOCTHXKEHHsS OOYydYaloUIMMHUCS IUIAHUPYEMBIX DPE3YJIbTaTOB
oOydeHus MO JUCHMIUTUHE (MOIYJI0) MPOBOAMUTCA TMPENoJaBaTeleM, BEIYIIUM 3aHITHS IO
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. [Io nToram mpoMeXxyTouHOM aTTecTanuu 1o
JTUCIUIUIMHE (MOZYJII0) BBICTABISETCS OILEHKAa «3auT€HO» WM «HE 3a4yTeHo». HeoOxoaumbiM
YCIIOBHEM IPOXOXKICHHUS MPOMEKYTOUYHON aTTECTAllMH SBJISIETCS BBIMOJIHEHUE BCEX BHUIOB paldoT,
MPEAYCMOTPEHHBIX JaHHOW pabouedt mporpamMmoi mo aucuumuimae «@Pusznueckue PpexTsl u
SABIICHUS] TIPM HarpeBe METAUIOB Iepex oOpaboTkoil naBneHuem». Ha nary mnposeneHus
MPOMEXKYTOUHOM aTTeCTally CTYIEHThl JOJDKHBI BBINOJIHUTH BCE BUABI Y4eOHOIl paboThI,
IpeyCMOTPEHHBIE pabodelt mporpaMmMoii no auctuminie «Pusudeckre 3Q(EKTsl U SBICHUS PU
HarpeBe METAJJIOB TMepes oOpaOOTKOW JaBI€HHEM», a HMEHHO BBIIOJHUTH - 4 pacueTHo-
rpa¢puueckue paborel, Eciyn He BBINOIHEHB HEOOXOAWMBIE YCIOBHS, CTYJICHTHI IOJYYaioT
HEYJIOBJIETBOPUTEJIBHO WUJIM HE JOMYCKAETCS 10 MPOMEXYTOYHOM aTTeCTAlH.

MIxaJja oneHuBaAHUA Onucanue

BrimoHeHBI BCE BHU/IBI yaeOHOMH paboTHI,
MPEAYCMOTPEHHBIE paboveil mporpaMMou TUCITUTIIIUHBL.
CTyaeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUI,
HABBIKOB TMPHUBEJACHHBIM B Ta0NHIAX IOKa3aTesei,
Ormio OTepuUpyeT NPUOOPETCHHBIMU 3HAHUSMU, yMeHH;IMHV,
HaBBIKAMM, MPUMEHSAET UX B CHUTYyalMsIX MOBBIIMICHHON
cinoxHoctd. [lpm  3ToM MOryT OBITH JOMYIIEHBI
HEe3HaYUTeNbHbIE OLINOKH, HETOYHOCTH, 3aTPYJHEHUS ITPU
AHAJIMTUYECKUX ONEpalUsiX, IEPEHOCE 3HAHUN U YMEHU

Ha HOBLIC, HCCTAHJAPTHBLIC CUTYalluN.

BrimoHeHBI BCE BU/IBI yaeOHOMH paboTHI,
MPEAYCMOTPEHHBIE paboveil mporpaMMoOu TUCITUTIIIUHBL.
X CTyneHT  [IeMOHCTpUPYET  HEMOJIHOE, IMPaBHIbHOE
OPOtio COOTBETCTBUE 3HAHUM, yMEHU, HABBIKOB ITPUBEICHHBIM B
TabnuIax Moka3arteneil, 100 eciu mpu 3TOM ObUTH

JIOTTYIIEHBI 2-3 HECYIECTBEHHBIC OIIHNOKH.

BrimoHeHBI BCE BH/IBI yaeOHOMH paboTHI,
PEeyCMOTPEHHBIE padodell MporpaMMoOi TUCIUTLIUHBI.
CTygeHT J€MOHCTPUpPYET COOTBETCTBUE 3HAHWM, B
Y 10BIETBOPUTEIILHO
KOTOPOM OCBEIICHa OCHOBHAas, HanOoliee Ba)kHas 4acTh
MaTrepuaia, HO Py 3TOM JIONYIIEHa OAHA 3HAYUTEIbHas

omrn0OKa WM HETOYHOCTb.
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He BeimonHen oauH uiam 6ojee BUJOB y4eOHOH paboTHl,
MPEyCMOTPEHHBIX pabodeil mporpaMMon JUCIUILIAHEIL.
CTyneHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBHE
3HAHWM, YMEHHI, HABBIKOB TPUBEICHHBIM B TaOIUIIaX
HeynosnerBoputenbHO MoKa3areiei, JJOMyCKAaloTCs 3HAYUTEIbHBbIE OIIHOKH,
MPOSIBJISIETCS. OTCYTCTBHE 3HAHWMN, YMEHW, HaBBIKOB IO
pANy MOKa3aTeslel, CTYJEeHT MCHBITHIBAECT 3HAYUTEIbHBIC
3aTPyIHEHMS [IPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSIMU
IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH.

7.3 OueHo4HbIE CPpeACTBA

7.3.1. Texkymmii KOHTPOJIb
Jlnst mpoBeIeHHsI TEKYILLET0 KOHTPOJIS IPUMEHSIOTCA Cleytole GOpMBbL: pacuemHo-
epaguueckue camocmosmenbHvie pabomsl, mecmul.

7.3.2. IlpoMexkyTOYHASL aTTECTALMS

[IpomexyTouHas aTTecTanus MpoBoaUTCs Ha 1 ceMecTpe 00yueHus B popme sK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHUJIeTaM, OTBETHI TPEIOCTABIIAIOTCS MUCbMEHHO C MOCIEAYIOIUM
yCTHBIM coOecenoBanneM. busetst popMupyIOTCs U3 BOIIPOCOB MPECTABICHHOTO HUXKE MEPEUHS.

PernameHT npoBeeHusi JK3aMeHa:

1. B Ouner Bxirouaercs (2) Bompoca U3 pa3HbIX pa3IesioB AUCIUTIIMHBI U (OTHO )
MPAKTUYECKUX 3aJaHUs

2. [lepeueHb BONPOCOB COOTBETCTBYET TEMaM, H3yUYE€HHBIM Ha JICKIMOHHBIX U
71a00pPaTOPHBIX 3aHATUAX (TIPUIIATaeTCs).

3. BpeMms Ha MOATOTOBKY MMCBMEHHBIX OTBETOB - 10 40 MUH, YCTHOE coOeceIoBaHue - J10
10 MunyT.

4. I[TpoBeaeHue arrecTanuu (PK3aMeHa) ¢ UCIOJIB30BAHUEM CPEJICTB AICKTPOHHOTO 00yUEHUS
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH BBITIOTHSIETCS B COOTBETCTBUU C YTBEPKIEHHBIM
B yHUBepcureTe "[lopsiikoM MpoBeneHus: IPOMEXYTOUHOM aTTECTAllUU C UCIIOJIb30BAaHUEM CPEJICTB
3JICKTPOHHOTO O0yUYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHI"

®opma, mpenycMOTpeHHas y4eOHbIM IJIaHOM - 3K3aMeH. lIpomexxyTouHas arrecranus
MPOBOAMTCS B CPOKH, YCTAHOBIIEHHBIC YTBEPXKICHHBIM PACIHCAHUEM 3a4€THO-IK3aMEHAIIMOHHON
ceccu. Jlo naTel MpoBeneHMs NPOMEKYTOUHOW aTTECTALlMM CTYAEHT JOJDKEH BBIIIOJIHUTH BCE
IpakTU4YecKue paboThl, MPEIyCMOTPEHHbIE HacTosmell padouyeil mporpaMMoil AMCHUIUIMHBL
[lepedyenp 00s3aTenbHBIX pabOT U (hopMa OTYETHOCTH 10 HUM TPEICTABICHBI B Ta0IHILIE:

Bun pabotsr dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS

CamocrosrenbHas paboTa. OdopmiieHHBII OTYET 0 padore,
IIPENYCMOTPEHHOU paboueii IpOrpamMmoin
JUCHMIUIMHBL ¢ OTMETKOW  MpenojaBaTesst
«3aYTEHO», €CIIU BBINIOJIHEHBI U 0()OPMIICHBI BCE

paboTHI.
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Ecnu He BbINOIHEH OAMH WK 6osiee BUIOB YUeOHOH paboThl, yKa3aHHBIX B TaOIUIIE,
Iperno/iaBaTesb UMEET NMPaBO BHICTABUTH HEYIOBJIETBOPUTEIHHYIO OLIEHKY 110 UTOTaM
IIPOMEKYTOUHOM aTTECTALUU.

7.3.3. Bonnpochl 1/ OATOTOBKH K IK3aMeHYy

Tennonepenaya B neyax.
Kousexmus.
N3nyyenue.
TermonpoBOAHOCT.
TemoBoii OanaHc MIAMEHHOHN TIEUH.
®dyTepoBKa neyeil.
OOciy)XMBaHUE M PEMOHT IEYeH.
OCHOBHOE ypaBHEHHE KUHETUYECKOW TEOPUHU Ta30B.
l'unote3a bonbiiMaHa o0 pacripeielieHuu CpeiHeit SHEPTuH 10 CTEIEHSIM CBOOO/IBI.
. YpaBHEHHE COCTOSIHUA UJICATIBHOTO Ta3a. SIBineHus Ha rpaHunax Ban-naep-Baansca
. TepmonnHamMu4eckoe paBHOBecHE 10 MakcBesury
. 3axoH bonriMmana
. Ilepexon 13 HEpaBHOBECHOI'O COCTOSIHUS B paBHOBecHOe. Popmyna bonprmMana.
. TepmoarHaMuyecKkuil oTeHaNn. BHyTpeHHs SHEPT U
. TepmoanHamMuueckuii moteHMan. BaemrHss sHeprust (CBOOOIHAS ).
. CBOOO/1HbIE 3JIEKTPOHBI B METaILIE
. TennoeMKoCTb TBEPABIX TEIl
. KonebarenbHas sHEprust KpUCTAIUTMYECKON PEIIETKH
. N3orepmsbl Ban-aep-Baansca
. MetactaOuibHbIE COCTOSIHUS BEIIECTBA
. ®a3oBbIe nIepexoabl. MeTacTaOuIbHbIE COCTOSHUS
. YpaBuenue Knaneiipona-Knaysuyca
. lnarpamma cocTostHU B Tpex 001acTsaxX
. IlepBrIil 3aKOH TEPMOAUHAMHUKH
. BTopoi1 3ak0OH TepMOAMHAMUKH
. Pabota B makpocucteme. M3oxapuieckuii 1 n300apuueCcKuii mporecc.
. U3oTrepmuueckuii u annod6aTuYecKuii MpoIecChl.
. Kamepa Bunbcona. TpaekTopus 3apsoKEHHBIX YaCTHIL
. Ctpoenue kpucramioB. CuMMeTpus
. Kpucrannuzamnusa metamioB. @a3oBbie MpeBpalieHUS
. BuyTpenHee TpeHue MOJIEKYJ C TOUYKH 3PEHUSI MEXaHUKU
. BHyTpeHHee TpeHue (BSI3KOCTh) C TOUKH 3PEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOpUH
. Koo uuument nepenoca, ero aHanus.
. B cnenctBum 4ero BOZHUKAIOT HAIPSKEHUS B IOBEPXHOCTHOM CJIOE ITPY IJIAMEHHOM Harpese.
. TeMriepaTypHbII UHTEPBaJI KOBKH U IITAMIIOBKH.
. SIBneHus1, nporucxoasiye B METaIe IPU HarpeBe.
. OxJnaxxieHre MOKOBOK.
. PacueTr nmpo10JKUTENTBHOCTH HAarpeBa 3aroTOBOK.
. PacueT HE0OX0JMMOr0 KOJMYECTBA KMCIOPOa MEpe]] Mo1a4eid ero B ra3oByI0 TOPEJKY.
. Kmaccudukamnus cnoco6oB Harpesa.
. du3nyecKkrue OCHOBBI HHIYKIIMOHHOTO HarpeBa.
. YCTpOUCTBO MHAYKIIMOHHON YCTaHOBKH.
. Buabpl ”HAYKTOPOB.
. PexxuMebl Harpesa.
. DIIEKTPOKOHTAKTHBIN Harpes.
. KII/] ycTaHOBKHM 3JI€KTPOKOHTAKTHOTO HAarpeBa.
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Harper meTanna B 371€KTpUYECKUX TIeYaxX COMPOTHUBIICHHUS.

Marepuan u opMa HarpeBaTeIbHBIX 3JIEMEHTOB M€4ei COMPOTHBIICHUS.

HarpeB 3aroToBok B COJISTHBIX BaHHAX.

HarpeB 3arotoBok B 3JI€KTpOIHTE.

TonnuBo 1715 IaMeHHBIX nedeil. Ternora cropanus TOIUIMBA.

. CyIlIHOCTB TIpoliecca ropeHus.

. YCTpOWCTBO IJIsl CKUTAHMS ra3a.

. OTBOI ABIMOBBIX ra30B. Pekyneparopsl U pereneparopsl. PekynepaTopbl U pereHepaTophl.
. YCTpOWCTBO ra30BOM KaMEpPHOU TMEYH.

. YCTpOKCTBO ra30BOM METOJIUYECKOM MEYH.



