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1. He.]'[l/l, 3a/Ia9Yi 1 IIVIAHUPYEMBIC PE3YJIbTAaTbI Oﬁy‘lel-ll/lﬂ mo ITMCHUIIJINHE

Hucuummna «@usznueckue 3¢(EeKTsl U SBICHHUS IMPU HArpeBe METAUIOB Iepel 00paboTKOM
JIaBJICHUEM» SIBIISAETCS TUCIMIUIMHON MPOQECCHOHAIBHOTO HANPABICHUS M3 pa3jenia 3JIeKTHBHBIX

JUCLHUIUIMH B IOATOTOBKE 0aKalnaBpOB B TEXHUYECKUX YUEOHBIX 3aBEJICHUAX.
K ocHOBHBIM 1e/1IM OCBOCHHUS JUCLUIUIMHBI CIEAYET OTHECTH:
— TOJATOTOBKA CTYAEHTOB K JEATEIbHOCTH B COOTBETCTBUM C KBaJU(UKAITMOHHOU
XapaKTepUCTHKON OakaaBpa 110 HallpaBJICHUIO;
— ¢opMupoBaHUE OOIIEMHKEHEPHBIX 3HAHUN U YMEHUH 110 TaHHOMY HalpaBJICHUIO;
— HU3y4eHHEe (PU3UKO-XUMHUECKUX U XMMHUYECKHX MPOIIECCOB, IPOUCXOAALINX B METAJLIE
[P HarpeBe, U3y4E€HUE COBPEMEHHBIX TEXHOJOIMH HarpeBa MeTajia 1oj o0paboTKy
JIaBJICHUEM, 3HAaKOMCTBO C KOHCTPYKIMSIMU T€4ei M OMUCAHWEM MX PadOThl, MPUHATON

TEPMUHOJIOTUEN, METOIUKOU pacyera.

K ocuoBubIM 3agauaM ocBoeHUst AUCHUILIIUHEL « DMI3NUYECKUE 5ODEKTHI U SIBJIEH S

1P HATPEBE METAJIJIOB ITEPEJ] OBPABOTKOM JIABJIEHUEM » cieayeT OTHECTH:

— OBIIAJICHHE TEOPETUUYECKUMHU W TMPAKTUYCCKUMH HABBIKAMH BBIOOpA METOIUKH
HarpeBa 3aroTOBOK 11071 00paboTKy MaTepHasioB JaBIEHUEM

— pacmpeHre Hay4YHOTO KPyro3opa IaeT TOT MUHHUMYM (DYHIAMEHTaIbHBIX 3HAHHMA

Ha 0a3e KOTOPBIX OYIyIIUi CHEIHAMCT CMOXKET CaMOCTOSTENLHO BBIOpaTh TY

METOAMKY HarpeBa, KoTopasi HEOOX0IuMa B OIPEIEIEHHOM TpOoIlecce MPOU3BOICTBA

JeTalu.

O6yuenue no aucuunaune «PUSMYECKUE DPOOEKTLI U ABJIEHW A TP HATPEBE
METAJIJIOB TIEPEJI OBPABOTKOW JABJIEHUEM» wnHampaBieHo Ha (OpMHUPOBaHHE

y 00y4arouxcs ciaeIyrommuX KOMIETeHIINN:

Kon m HanmMeHoBaHue KOMIIeTECHIIUH

NuaukaTopbl 10CTHIKEHU S
KOMIIeTeHIIHH

OIIK-1 CnocobOeH npuMeHsTh
€CTECTBEHHOHAYYHbIEC U OOIEHHKEHEPHBIE
3HAHMA, METOJIBI MAaTEMAaTHYECKOTO aHAN3a 1
MOJIETTUPOBAHMS B TPO(eCCHOHATBHON
IEATeNbHOCTH

NOIIK-1.1. Ilpumensier
€CTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIE
3HaHMs, METObl MATEMaTHYECKOTO aHAIIN3a 1
MOJIEJIMPOBAHMs IPH PELLICHUH 3a7ad,
CBSI3aHHBIX C TEOPETUYECKUMU HITU
9KCHEPUMEHTAIbHBIMH UCCIIE0BAHUSIMU
NOIIK-1.2. JleMoHCTpUpYyET HaBBIKU
UCTIOJIb30BaHUS 3HAHUN (PU3UKHU U
MaTEMaTHUKH JJIs peLIEHU 3a1a4
TEOPETUYECKUX MM SKCIIEPUMEHTAIIBHBIX
HCCIEeI0OBaHUN

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 B3JICKTUBHOT'O
nukiaa OOIL. [IucuunimHa JOTHYECKHM B3aMMOCBSI3aHA CO  CIECAYIOIIMMU JUCHHUIUIMHAMUA U

npaktukamu OOIT:

— IlpenmeTsl 6moka «Bricmias MaTeMaTuKay;

— dusnka;
— MarepuanioseneHue;

— PecypcocOeperaroryie TeXHOJIOTUU B 00paOOTKE IaBICHHUEM;




— OCHOBBI IPOEKTUPOBAHUS U OPTAHNU3ALMH YIaCTKOB 3arOTOBUTENBHBIX TPOU3BOJICTB;
— Teopust u TeXHONIOTHUS TOpsiYeit 0OBEMHOM IITAMIIOBKH;

— Teopust u TeXHONOTHS MPOKATKH.

3. CTpyKTypa u coaep:kaHue IUCHUNIHHBI

OO01mas Tpy10eMKOCTh JUCHUTUINHBI 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 CemecTpsl
Bup yueOHoit padoTbl
n/n 4acoB 4 cemecTp
1 | AyauTopHblie 3aHATHS 54 54
B tom unce:
1.1 | Jlexuun 36 36
1.2 | CemuHapcKue/IpaKTHUCCKUE 3aHITH 18 18
1.3 | JJabopaTopHble 3aHATHS
2 | CamocTosiTeibHAsA padoTa 90 90
B Tom unce:
2.1 | IlogroroBka K CEMUHApCKUM 3aHATHIM U 50 50
3alUTEe CaMOCTOSTEIbHON PabOThHI
2.2 | CaMOCTOSTENBHOE U3yUEHUE 40 40
TEOPETUUECKOr0 MaTeprasa 1 MOATr0TOBKa K
DK3aMEHY
3 | Ilpome:kyTOUYHasi aTTeCTAIUS
Dx3amen/aud.sK3aMeH/IK3aMeH IK3aMeH 3K3aMEeH
HTtoro 144 144
3.2 TemaTu4yeckui NJIAH U3yYeHHU S JUCHUIINHBI
(mo popmam oOydeHUS)
3.2.1. Ounas ¢popma oOyueHUs
TpyroemkocTsb, yac
AyauTopHas padora =
=
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1 Paznean 1. 36 920
Tema 1. OcHOBBI TEmIONIEPEAAYH B 4 2
rneyax. 10
Tema 2. PaboTa B Makpocucreme. 4
10
Tewma 3. [InaMeHHbIN Harpes. 4 4 10




Tema 4. [lepenaya TEIIOTHI 4 2

TEIJIOMPOBOIHOCTHIO 10

Tema 5. TennoBoii 6anaHc MmiIaMeHHOM 4 2

reun 10

Tema 6. DnekTpoHarpeB MeTaia u 4 2

HarpeBaTelIbHbIE YCTPOMCTBA. 10

Tewma 7. HarpeBaTenbHbIM HHIYKTOD. 4 2 10

Tema 8. KoHTakTHBII Harpes. 4 10

Tema 9. Harpes B neuax 4 4

COIPOTUBIICHUS 10
36 18 90

3.3 Conep:xkanue THCUMIIIMHBI

OcHoBbl Temionepenaun B rnedax. OCHOBHOE ypaBHEHHE KMHETHUYECKOM TEOPHM TIa30B.
l'unore3a bonbiiMana o pacnpefeneHUH CpeAHEd SHEpruH MO CTENeHSM CBOOOIBL. YpaBHEHHE
COCTOsSIHME MJealbHOro rasa. SlsieHue Ban-nep-Baansca. TepmoguHamMuueckoe paBHOBECHE IIO
Makcaemy.

Pabora B makpocucreme. Kamepa Bunibcona. Tpaekropus 3apsokeHHbIX dacTtuil. CTpoeHHe
KpucTauioB. CuMMeTpusi KpuctaiioB. @uszndeckue tunbl. Kpucrammzamnus meramioB. Da3oBbie
IIPEBPAILCHHUS.

[Inamennbiit HarpeB. TommBo u ero cxxuranue. CymHOCTh Mpolecca TOpeHus. Y CTpOHCTBO
ropenoyHbIx 0;10koB. KOHTpoJIb mporiecca ropeHust.

Ilepenaya TemaoTHl TEIUIONPOBOAHOCTBIO IPH CTAlMOHAPHOM M  HECTALMOHAPHOM
COCTOSIHUSIX, Yepe3 OAHOCIOWHYIO M MHOTOCIOHHYIO cTeHKY. KoapHuuueHT TermnonpoBOIHOCTH.
[lepenaua teroTsl KoHBekuued. @opmyna Hertorona. Jlyuucrteiii teruiooomen. 3akon Credana-
boneiimana um Kupxroda. Temmomepenada B pabodyeM NpPOCTPAHCTBE HArpeBaTebHOW TCYH.
OnpeneneHre KOJIUMYECTBA TEIUIOTHI, MEPEJaBa€MOM OT Ta30B HA METAUl ¢ YYETOM KOCBEHHOU
Teruionepenayn kiaaku. [lepegaya TemioTel OT ABIMOBBIX Ta30B K aTMOcdepe Liexa yepe3 MI0CKYI0
MHOT'OCJIOMHYIO CTE€HKY. [loTepu TennoTsl N31y4yeHneM Yepe3 OTKPBIThIE OKHA. 3aluTa OT TEMI0OBOTO
W3JIy4EHHUS.

TernoBoit 6ananc nmiuameHHoW meun. KOHCTpYKIMS TUTaMeHHBIX meyei. Matepuainbl ams
CTPOUTENIbCTBA IEYeH. DJIEMEHTHl KOHCTPYKIMHM Ieuei: KiaJka CTeH M CBOJA, Kapkac, IOJ.
MexaHu3anus nocaaky, NepeMeIeHUs U BbIrpy3Ka 3arOTOBOK.

Harpes u oxnaxnaenue Meramna. OCHOBHBIE IapaMETPhl, XapaKTEPU3YIOIIHE IPOIECC
HarpeBa. Temmeparypa HarpeBa. TemmepaTypHbIdA HHTEpBAJI IUIACTHYECKOTO JehOPMHPOBAHHMS.
SBnenus, npoucxoisuye B MeTajule NpU HarpeBe. TeruioBble M CTPYKTYpPHBIE HaIpPSKEHUS.
Oxucnenue u obe3yriaepoxxkuBanue. Pacu€r npomomkuTenbHOCTH HarpeBa. OXxaxIeHue MmeTasia.
Oco0eHHOCTH HarpeBa I[BETHBIX METAJUIOB.

ONeKTpOHarpeB MeTajula M HarpeBaTelIbHbIE yCTpoWcTBa. VIHAYKUMOHHBIH Harpes.
®duznyeckas CyUIHOCTh MHIAYKIIMOHHOTO HarpeBa. Teruionepenada Npu MHIAYKIIMOHHOM Harpese.




KoaddunmenT noneznoro AeWCTBUS: 3JIEKTPUUIESCKUN, TEPMUYECKHIA, TOJIHBIA. BEIOOP 4acTOTHI TOKA
Y OIIpEZIETICHUE NPOIOJIKUTEIBHOCTH HarpeBa.

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

KonrakTaseiii HarpeB. CymniHocTh HarpeBa. KoadduimeHnt mone3Horo AeicTBUsS YCTaHOBKH.
YCTpOHCTBO U OCHOBHBIE BHJIbI YCTaHOBOK. KOHTaKThl, KOHTAKTHOE JABICHHUE U pPACIpENEICHUE
TEMIIepaTypbl MO JAIuHE 3aroToBku. OrmpeneneHue BpeMeHH HarpeBa. OO0JacThb NPUMEHEHUS,
IIPEUMYILIECTBA U HEOCTATKU KOHTAKTHOI'O HAarpeBa.

Harpes B medax comporusneHus. HarpeBarenbHble 3JIEMEHTBI U UX pacu€r. IIpumenenue
JNIEKTPONEYEH CONPOTUBIICHUS [UIsl HAarpeBa IIBETHBIX META/UIOB. YIIPABJICHUE 3JIEKTPUYECCKUMHU
HarpeBaTelbHBIMU NTe4aMu U ycrpoiictBamMu. KoHTposs TeMnepatypsl. TexHuka 0e30nacHOCTH IpU
00CITy)KHBaHUMU.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. [IpakTrueckue 3aHATHS

ITpakTuyeckas pabora 1. PacueT TemionpoBOAHOCTH NEYH.

[TpakTrueckas padota 2. PacueT TemionpoBOJHOCTH MHOTOCTIOWHOM MeUn

[TpakTuyeckas pabora 3. PacueT HHIYKIIMOHHOTO HarpeBaTess

[TpakTuyeckas padora 4. IlocTpoeHrne KpUBBIX N3MEHEHHUI TEMIIEPATyPHBIX HANPSKEHHUH

3.5 Temaruka KypcoBbIX IPOEKTOB (KyPCOBBIX padoT)
KypcoBsie paboTHI/IPOCKTHI HE MPETyCMOTPEHBI.

4. YueOHO-MeTOAN4YeCcKOe U MH(POPMAIIMOHHOE o0ecrieueHne
4.1 Hopmatusnbie 1okyMeHTbI 4 'OCThI

1. TOCT 34518-2019 Ileun mpOMBIILJICHHBIE U arperaThbl TEMIOBbIE

4.2  OcHoBHas JUTEpaTypa
1. IlerpoB II.A., Kpyruna E.B., Kannun FO.I'. HarpeB u HarpeBarteiibHbIE

YCTPOMCTBA Ky3HEUHOT'O MPOU3BOACTBA. YueOHoe nocodue. M: MAMU, 2010.

2. Upono E.N. KBanToBas ¢usuka. OCHOBHbIE 3aKOHBI. Y4eOHOE MOcoOue,
2001, - 272 c.

4.2.1 JlononHuTENbHASI IUTEPATYPa



2. 1 CrenanoB Bb.A., Aipanersn A.C., Jlapunenko B.FO. Dnekrponarpes
3aroTOBOK TMO/JT ITaMITOBKY. YuebHoe nmocooue. M.: MITY, 2008, 140 c

4.2.2 PekoMeHayeMble CAUThbI

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

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

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

- OBC «YHuBepcuteTckas onbnroreka onnaiiH (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  cTygeHT oOecriedeH HWHIUBUAYAJIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K

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

4.2.3 JJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCYpPChI

DNEeKTPOHHBIN 00pa30BaTEIBHBIN pecypc M0 JAHHOMY KYpPCy HaXOJHUTCS B pa3paboTke:

43  CoBpemeHHble npodeccHoHATBbHBbIE 0a3bl JaHHBIX U UH(OPMALHOHHbIE
CNPaBOYHBbIE CHCTEMBI

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

S. MaTepuajibHO-TeXHH4YECKO0e o0ecreyeHmne
Cnenunamm3upoBanHbeie  ayauTopuu  kKadeaper «OMJIuAT»  (aB2509, aB2508) wu

mexkadenpanpHas gadboparopusi «CAIIP-TII» (aB2514) ocHameHsl KOMIBIOTEPHBIM |
INPOEKIMOHHBIM ~ O0OpYyIOBaHUEM,  COBPEMEHHBIM  CHEHUAIU3UPOBAHHBIM  IPOrpPaMMHBIM
obecrieueHneM. Jlaboparopun  kadenper «OMIuAT» (A-OMJI, aB2102) ocHameHbI
M TAaMIIOBOYHBIM, 34arOTOBUTC/IBHBIM MW HCIOBITATCIBbHBIM O6OPYI[OBaHI/IeM, na6opaTopH0171 n
HKCIIEPUMEHTAIBHON OCHACTKOW, KOHTPOJBHO-M3MEPUTENbHBIMU MPHOOpaMH, CTEHAAMU U
HATJISIAHBIMUA TIOocOOMsMHU. VIX mpuMeHeHHe MO3BOJIIET BECTH MOJHOIICHHBIN yueOHBIH mpoliecc,
MMPOBOAUTH NPAKTUUCCKHUC 3aHATHUA, 4 TAKIKC 3aHUMATHCA C YH4aCTUCM CTYACHTOB HMCCJICAOBAHUAMUA
TEXHOJIOTHYECKUX  CBOWCTB  (IITaMITyeMOCTh, COMPOTUBIEHHWE aedopMarii)  METAIIOB,
HCCJIEIOBAaHUEM METOJIOB 00paOOTKH JaBI€HUEM, ONBITHO-KOHCTPYKTOPCKUMU paboTaMu, IPUBUBAs
oOydJaromuMcsi HaBBIKM  CaMOCTOSITENIbHON  HAy4YHO-HCCIIEOBATENIbCKONW  JIEATEIBHOCTH U
npo)eCCHOHAIBHON  NIeATebHOCTH. JlaHHBIE O MPOrpaMMHOM OOECTICUCHHH, JIa0OpaTOPHOM
obopynoBanuu npezcTaBieHsl B cipaBke MTO.

6. MerToauyeckue peKOMeHAALUT

Meronuka npenogaBanust AUcUULIMHBL «OPU3NYECKUE DODEKTHI U ABaEHWA TTPU
HATPEBE METAJUJIOB IIEPE]] OBPABOTKOM JABJIEHUEM » wu peanmmsanus



KOMIICTCHTHOCTHOI'O MOAXOJa B HU3JIOKCHHUM W BOCIPUATHU MATCpUala HOpCAyCMaTpuBacCT
UCITIOJIb30BaHUE CJEIYIOIUX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS AyAUTOPHBIX WU
BHEAYIUTOPHBIX 3aHATHMN:

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

— BHEAyIUTOPHBIE 3aHATHUSA: CAMOCTOATEIHHOE U3yUEHHE OTJENbHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxHO TTpoBeicHUE 3aHATHI M aTTECTAIMI B JUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEeM
CUCTeMBbl JUCTaHIMOHHOTO o0y4yeHus yHuBepcutTera (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIeKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

[Topsimok mpoBeneHUs: pabOT B AMCTAHIIMOHHOM (opMare YCTaHABIMBACTCS OTICIbHBIMHU
PacCOpsDKEHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe M/WiIH IIEHTPOM yueOHO-METOINYECKON PabOThI.

6.1 MeroauyecKkue peKOMEHIANHMHU JIS NPeNnoJaBaTejia MO0 OPraHu3alHUU
00y4eHus1

6.1.1. IIpenogaBarenb OpraHu3yeT NpenogaBaHue JUCHUILIUHBI B COOTBETCTBUU C
tpeboBanusmu "llonoxenus o0 opranuzamu o0pa3oBaTeNLHOrO 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 qucuumuiiabl (PIT/I) u npegocTaBiseT BO3MOKHOCTh 03HAKOMIICHHS C
IIPOrpaMMoi.

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

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

- BUJIbI, COJIEp)KaHUE U TIOPSAIOK MPOBEACHUS TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPE/ICTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHUS MPOMEKYTOYHON aTTECTAllUU B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJICTB, peaycMoTpeHHbIM PIT/I.

6.1.4. loBoauT 10 CBEACHUS CTYEHTOB I'paviK BBHITIOJIHEHHS YU4EOHBIX PadoT,
npenycMorpenssix PITI.

6.1.5. Heo6xoauMo ¢ camoro Hauasa 3aHATHH PEKOMEHI0BAaTh CTYJICHTaM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JINTEPATYPY U yKa3aTh MYTH JOCTYIA K HEMH.

6.1.6. B Hauase WM B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JJIsl TOJATOTOBKH K
IIPOMEKYTOUHOH aTTECTALUU.

6.1.7. Pexomenayercs daxt o3nakomsienus cryaeHToB ¢ PI1JI u rpadukom paboTh
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HaKOMJIeHUS ¢ conepxanue PII/I.

6.1.8. IIpenogaBarenu, BeAyIIHi JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, JOJIKHbI
COTJIaCOBBIBATh TEMATUYECKUM TJIaH MPAKTUYECKHUX 3aHATUH, HCIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUH AUCIUIUIMHBI.

6.1.9. Tlpyu MOATOTOBKE K CEMHUHAPCKOMY 3aHSTHIO IO TIEPEUYHIO OOBSBICHHBIX TEM

IpenojaBaTeNio HeOOXOIUMO YTOYHUTH IUIAH HX TMPOBEACHUS, MPOAyMaTh (OPMYIHPOBKU U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKI€HUE, 03HAKOMUTHCS C TIEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapa.

B xone cemMuHapa BO BCTYNUTEIBHOM CJIOBE PACKPBITH NMPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMHMHAPCKOTO 3aHATHSA, ONPEICTUTh MOPSIAOK €ro MpOBEACHUS, BpeMsl Ha OOCYKICHHE KaKOTo
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yuebHoro Bompoca. [IpuMeHss (QpPOHTaIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYNIHTH BCEM
CTYyJI€HTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHUHU.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIeIyeT MOJBECTH €r0 UTOTHU: 1aTh OILICHKY
BBICTYIUICHUI KQXKIOTO CTYJAEHTA U y4eOHOU TPYIIHI B IETIOM. PaCKPBITh TIOJIOKUTENBHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATUSA. OTBETUTh HA BOMPOCH CTYIEHTOB. BrinaTh
3a/1aHus JJI1 CAMOCTOSTENIbHON paOOTHI 10 MOJATOTOBKE K CIICAYIOMIEMY 3aHSITHIO.

Bo3moxHO TTpoBeicHUE 3aHATHI M aTTECTAIMI B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEM
CHCTEMBI TUCTaHIMOHHOrO 00yueHusi yHusepcurera (C1O-LMS). Ilopsaaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTICIbHBIMU PACHOPSHKEHUSIMH TPOPEKTOopa IIo
yueOHoI paboTe U/iiu IEHTPOM YIeOHO-METOINIECKOM PabOTHI.

6.2 Meroauueckue yKazaHus 1Js 00y4aIOIMXCS M0 OCBOCHHUIO TUCHMILIMHBI

6.2.1. CtyaeHT ¢ camMoro Hayajaa OCBOCHUS TUCLMILIUHBI IOJKEH BHUMATEIbHO O3HAKOMUTCS
¢ paboueil mporpaMMoi JUCIUILTAHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi rpaduK BBIMOIHEHUS Y4eOHBIX paldoT,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHMid IpyruxX AUCHMIUIMH, W3y4aeMBbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu nmpoBeaeHUM 3aHITUH U TPOLEAYpP TEKYIIEH M MPOMEXKYTOUYHOW aTTECTAllUU C
UCITIOJIb30BAHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30oBaTEeIbHON Cpelbl JUCTAHIIMOHHOTO
obpaszoBanust yHmBepcutera (LMS Mocnonurexa), Kak BO BpeMs KOHTaKTHOH pabOThI ¢
npernojiaBaTesieM, TaKk M BO BpeMs CaMOCTOSITENIbHOW pabOThl CTYAEHT JOJDKEH OOECIeYHTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHS K CHCTEMaM JUCTaHIIMOHHOTO
oOyuyenust. I[Ipy OTCYTCTBHUM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C TpernojaBaTeieM
JUCIUTUIAHBI.

7. DoH/ OLIEHOYHBIX CPEeICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUA

KoHTponb ycieBaeMocTH U KauecTBa MOATOTOBKH ITPOBOJUTCS B COOTBETCTBHUE C
TpeboBanusmu "llomoxkeHust 06 opranuzaiu o0pa3oBaTeILHOTO Mpoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE".

JJ1 KOHTPOJISl YCIIeBAEMOCTH U Ka4eCcTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMoii
IPEIYCMOTPEHBI CIIEIYIONIUE BUBI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYIIUI KOHTPOJIb);

- MPOMEKYTOYHASI aTTECTAITHSI.

B npouiecce 00yueHust UCMOIB3YIOTCS CIIEAYIONINE OLIEHOYHbIE (POPMBI CAMOCTOSTEIBHON
paboThI CTYJJCHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U IPOMEXYTOUHBIX
aTTeCTallui:

B uerBeprom cemectpe:

- IOATOTOBKA K CEMUHAPCKUM 3aHATHUSAM, BHIIIOJTHEHUE CAMOCTOSTENIbHBIX 3aJJaHUN U UX
3alUTa; TECT; IK3aMEH.
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7.2 llkana u KPpUTEPHH OLIEHMBAHMSA Pe3yJIbTATOB 00yUYeHUS

[Tokazarenem olleHMBaHMs KOMIIETEHIMI Ha pa3IMYHbIX Tanax uX GOPMUPOBAHUS SBIISIETCS
JOCTIKEHUE 00YUYaIOIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHUS MO JUCHUIUIMHE (MOIYIIIO).

[IIkansl OLIEHUBAaHHUSI PE3YIBTATOB IPOMEXYTOUYHOM aTTECTALIMU U UX OMUCAHUE:!

®opMa IPOMEKYTOUHON aTTECTALUU: SK3aMEH.

[IpomexyTouHas arTectanus o0ydaronuxcs B hopMe 3K3aMeHa MPOBOIUTCS MO pe3ybTaTam
BBITIOJIHEHHUS] BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOU
JTUCIUILIAHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH IOCTHKEHHS OOYydYaloUIMMHUCS IUIAHUPYEMBIX DPE3YJIbTaTOB
oOydeHus MO JUCHMIUTUHE (MOIYJI0) MIPOBOAMUTCA TMPENoJaBaTeNeM, BEIYIIUM 3aHsITHS IO
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. 1o nToram mpoMeXxyTouHOM arTecTanuu 1o
JTUCHUIUIMHE (MOYJI0) BBICTABISETCS OLEHKAa «3auT€HO» WM «HE 3auyTeHo». HeoOxoaumbiM
YCIIOBHEM IPOXOXKIECHUS MPOMEKYTOUHON aTTECTAIlMH SBJISIETCS BBIMOJIHEHUE BCEX BHUIOB paldoT,
MPETYCMOTPEHHBIX JaHHOW pabouedt mporpamMmoi mo aucuuiuimae «@Pusnueckue PpPexTsl u
SBIICHUS] TIPM HarpeBe METAUIOB Tepen oOpaboTkoil naBneHuem». Ha naty mnposeneHus
MPOMEXKYTOUHOM aTTeCTallMy CTYIEHTHl JOJDKHBI BBIMOJIHUTH BCe BUABI Y4eOHOIl paboThI,
IpeyCMOTPEHHBIE pabodelt mporpaMmMoii no auctuuinie «Pusudeckre 3Q(EeKTsl U SBICHUS PU
HarpeBe MeETAJIOB TMepea oOpadOTKOW JaBlI€HHEM», a HMEHHO BBIIOJHUTH - 4 pacueTHo-
rpapuueckue pabotrel, Ecin He BBINOIHEHB HEOOXOAWMBIE YCIOBHS, CTYICHTHI IOJY4aloT
HEYJIOBJIETBOPUTEJIBHO WJIU HE JOMYCKAETCS 1O MPOMEXYTOYHOM aTTeCTAlNH.

MIxaJya oneHUBaAHUA Onucanue

BrimoHeHbI BCE BU/IbI yaeOHOMH paboTHI,
MPEIYCMOTPEHHBIE paboveil mporpaMMoOu TUCITUTIIIUHBL.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUI,
HABLIKOB TMPHUBEJACHHBIM B Ta0NHIAX IOKa3aTesei,
Ormio OTepUpyeT NPUOOPETCHHBIMU 3HAHUSMU, yMeHH;IMHV,
HaBBIKAMH, MPUMEHSET UX B CHUTYalUsIX MOBBIILICHHON
cinoxHoctd. [lpm  3ToM MOryT OBITH JOMYIIEHBI
HEe3HaYUTeNbHbIE OLINOKHN, HETOYHOCTH, 3aTPYAHEHUS ITPU
AHAJIMTUYECKUX ONEpalUsiX, MEPEeHOCEe 3HAHUN U YMEHUI

Ha HOBLIC, HCCTAHJAPTHBLIC CUTYalluN.

BrimoHeHbI BCE BHU/IbI yaeOHOMH paboTHI,
MPEAYCMOTPEHHBIE paboveil mporpaMMoOu JUCITUTIIUHBL.
X CTyneHT  [eMOHCTpUPYET  HEMOJIHOE, IMPaBHIbHOE
OPOtio COOTBETCTBUE 3HAHUM, yMEHU, HABBIKOB ITPUBEICHHBIM B
TabnauIax rmoka3ateneil, 100 eciu mpu 3TOM ObUTH

JIOTTYIIIEHBI 2-3 HECYIECTBEHHBIC OIINOKH.

BrimoHeHbI BCE BHU/IBI yaeOHOMH paboTHI,
PEeyCMOTPEHHBIE padodell MporpaMMoOi TUCIUILIUHBI.
CTyneHT JeMOHCTpUPYET COOTBETCTBUE 3HAHWUM, B
Y 10BIETBOPUTEIILHO
KOTOPOM OCBeEIlleHa OCHOBHAs, HauOoJiee Ba)KHAs 4acTb
MaTrepuaia, HO Ipu 3TOM JIONYIEHa OAHAa 3HAYUTEIbHas

omrnOKa WM HETOYHOCTb.
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He BeimonHen oauH uiam 6ojee BUOB y4eOHOH paboTHl,
MPEyCMOTPEHHBIX pabodeil mporpaMMoN JUCITUILIAHBI.
CTyneHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAHWM, YMEHHH, HABBIKOB TPUBEICHHBIM B TaOIUIIaX
HeynoBnerBopuTtenbHO MoKasareiei, JJOMyCKAalTCs 3HAuYUTEIbHBbIE OIIHOKH,
MPOSIBIISIETCS. OTCYTCTBHE 3HAHWM, YMEHU, HaBBIKOB IO
pANy MOKa3aTeslel, CTYJEeHT MCHBITHIBAET 3HAYUTEIbHBIC
3aTPyIHEHMS [IPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMU
IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH.

7.3 OueHo4HbIE CPeACTBA

7.3.1. Texkymmii KOHTPOJIb
Jlnst mpoBeIeHHsI TEKYIET0 KOHTPOJIS IPUMEHSIOTCA Cleytole GOpMBbL: pacuemHo-
epaguueckue camocmosmenbHvie pabomol, mecmul.

7.3.2. IlpoMexkyTOYHAS aTTeCTALMS

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

DK3aMeH NPOBOJUTCS MO OHUJIeTaM, OTBETHI ITPEIOCTABIIAIOTCS MUCbMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanneM. busetst popMUpyIOTCS U3 BOIIPOCOB MPEACTABICHHOTO HUXKE MEPEUHS.

PernameHT npoBeeHusi JK3aMeHa:

1. B Ouner Bkitouaercs (4) Bompoca U3 pa3HbIX pa3/IesioB JUCITUTIIMHBI U (OTHO )
MPAKTUYECKUX 3aJaHUs

2. [lepeuenb BONPOCOB COOTBETCTBYET TEMaM, H3y4YE€HHBIM Ha JICKIIMOHHBIX U
7a00paTOPHBIX 3aHATUAX (TIPUIIATACTCs ).

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

4. I[IpoBeaeHue arrecTanuu (PK3aMeHa) ¢ UCMOJIB30BAHUEM CPEJICTB AIEKTPOHHOTO 00yUEHUS
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH BHITIOTHSIETCS B COOTBETCTBUU C YTBEPKIEHHBIM
B yHUBepcureTe "[lopsiikoM NpoBeneHus: IPOMEXYTOUHOM aTTECTAllUU C UCIIOJIb30BAaHUEM CPEJICTB
3JICKTPOHHOTO O0yUYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI"

®opma, mpenycMOTpeHHas y4eOHBIM IJIaHOM - 3K3aMeH. lIpomexyTouHas arrecranus
MPOBOANTCS B CPOKH, YCTAHOBIICHHBIC YTBEPXKICHHBIM PACIHCAHUEM 3a4€THO-IK3aMEHAIIMOHHON
ceccu. Jlo nmaTel nmpoBeneHHs NPOMEKYTOUHOW aTTECTALIMM CTYAEHT JOJDKEH BBIIIOJIHUTH BCE
NpakTU4Yeckue paboThl, MPEIyCMOTPEHHbIE HacTosmell padouyeil mporpaMMoil AMCHUIUIMHBL
[lepedyenp 00s3aTeNnbHBIX pabOT U (hopMa OTYETHOCTH 10 HUM TPEACTABICHBI B Ta0IHILIE:

Bun pabotet dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS

CamocrosrenbHas paboTa. OdopmiieHHBII OTYET 0 pabore,
IIPENYCMOTPEHHOU paboueii IpOrpamMmoin
JUCHUIUIMHBL ¢ OTMETKOW  TpenojaBaTess
«3aYTEHO», €CIIU BBHITIOJIHEHBI U 0()OPMIICHBI BCE

paboThI.
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Ecnu He BbINOIHEH OAUH WK 6oiee BUIOB YUeOHOH paboThl, yKa3aHHBIX B TaOIUIIE,
Iperno/iaBaTesb UIMEET NMPaBO BHICTAaBUTH HEYIOBJIETBOPUTEIHHYIO OLIEHKY 110 UTOTaM
IIPOMEKYTOUHOH aTTECTALUU.

7.3.3. Bonnpocsl 1J11 MOATOTOBKH K IK3aMeHYy

Tenonepenaya B neyax.
Kousexmus.
N3nyyenue.
TernmonpoBOAHOCT.
TemoBoii OanaHc MIAMEHHOH TIEUH.
dyTepoBKa neyei.
OOciy)XMBaHUE M PEMOHT IEYeH.
OCHOBHOE ypaBHEHHE KUHETUYECKOW TEOPUHU Ta30B.
l'unotesa bonbiiMana 0 pactipeielieHnu CpeiHeit SHEPTUuH 10 CTEIEHSIM CBOOO/IBI.
. YpaBHEHHE COCTOSIHUSA UJICATIBHOTO Ta3a. SIBnenus Ha rpaHunax Ban-ngep-Baansca
. TepmonnHamMuueckoe paBHOBecHe 10 MakcBesury
. 3axoH bonriMmana
. Ilepexon 13 HEpaBHOBECHOI'O COCTOSIHUS B paBHOBecHOe. Dopmyna bonbiMaHa.
. TepmoHaMuyecKkuil oTeHIMaNn. BHyTpeHHSsI SHEPT U
. TepmoamHamMuueckuii moteHuan. BaemrHss sneprust (CBOOOIHAS ).
. CBOOO1HbIE 3JIEKTPOHBI B METAILIE
. TennoeMKoCTb TBEPABIX TEIl
. KonebarenbHas sHEprust KpUCTATUTMYECKON PEIIECTKH
. N3orepMmsbl Ban-aep-Baansca
. MeTtactaOuibHbIE COCTOSIHUS BEIIECTBA
. ®a3oBbIe TIepexoabl. MeTacTaOuIbHbIe COCTOSHUS
. YpaBuenue Knaneiipona-Knaysuyca
. lnarpamma cocTostHU B Tpex 001acTsax
. IlepBrIil 3aKOH TEPMOAUHAMHUKH
. BTopoi1 3ak0OH TepMOAVMHAMUKH
. Pabota B makpocucteme. M3oxapuieckuii 1 n300apuuecKuii mporecc.
. U3orepmuueckuii u annod6aTuIecKuit mpoIecchl.
. Kamepa Bunbcona. TpaekTopus 3apsoKEHHBIX YaCTHIL
. Ctpoenue kpucramioB. CuMMeTpust
. Kpucrannuzamnusa metamios. @a3oBbie MpeBpalLieHUS
. BuyTpenHee TpeHue MOJIEKYJ C TOUYKH 3PEHUSI MEXaHUKU
. BHyTpeHHee TpeHue (BSI3KOCTb) C TOUKH 3PEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOpUH
. Koo uuument nepenoca, ero aHanus.
. B cnenctBum 4ero BOZHUKAIOT HAIPSIKEHUS B IOBEPXHOCTHOM CJIOE ITPY IJIAMEHHOM Harpese.
. TeMriepaTypHbII UHTEPBaJI KOBKH U IITAMIIOBKH.
. SIBneHus1, nporucxoasiye B METaIe IPU HarpeBe.
. OxJnaxxieHre MOKOBOK.
. PacueTr nmpo10IKUTENBHOCTH HAarpeBa 3aroTOBOK.
. PacueT HE0OX0MMOr0 KOJMYECTBA KMCIOPOa MEpe]] Mo1a4eld ero B ra3oByI0 TOPEJKY.
. Kmaccudukamnus cnoco6oB Harpesa.
. du3nYecKre OCHOBBI HHIYKIIMOHHOTO HarpeBa.
. YCTpOWCTBO MHAYKIIMOHHON YCTaHOBKH.
. Buapl ”HOYKTOPOB.
. PexxuMebl Harpesa.
. DIIEKTPOKOHTAKTHBIN Harpes.
. KII/] ycTaHOBKHM 3JI€KTPOKOHTAKTHOTO HAarpeBa.
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Harper meTanna B 371€KTpUYECKUX TI€YaX COMPOTHUBIICHUS.

Marepuan u opma HarpeBaTeIbHBIX 3JIEMEHTOB M€4ei COMPOTHBIICHHUSL.

HarpeB 3aroToBOK B COJISTHBIX BaHHaX.

HarpeB 3aroToBok B 3JI€KTpOIHTE.

TonnuBo 17151 IaMeHHBIX nedeil. Temnora cropaHus TOIUIMBA.

. CyIlIHOCTB TIpoliecca ropeHus.

. YCTpOWCTBO IJIsI CKUTAHUS ra3a.

. OTBOI ABIMOBBIX Ta30B. Pekynepatopsl U pereneparopsl. PekynepaTopbl U pereHepaTophl.
. YCTpOWCTBO ra30BOM KaMEpHOU TEYH.

. YCTpOKCTBO ra30BOM METOJIUYECKOM MEYH.



