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1. He.]'[l/l, 3a/la9YU 1 IIVIAHUPYEMBIC PE3YJIbTAaTbI oﬁyqe}mﬂ mo ITMCIUIIJINHE

Huctmmmmaa  «OU3UKO-XUMNWYECKUE TTIPOIIECCHI TP HATPEBE B OBPABOTKE
JABJIEHUEM » sBasercs AWCIUIUIMHOW MPOQECCHOHAIIBHOTO HAINpaBlIeHUsS U3 paszena
9JIEKTUBHBIX AUCLUUIUIMH B MOATOTOBKE 0aKaaaBpOB B TEXHUYECKUX YUEOHBIX 3aBEICHUSX.
K ocnoBHBIM 1nessiMm ocBoeHus auciuiinibl « OU3NKO-XUMUYECKUE [TPOLIECCHI [TPU
HATPEBE B OBPABOTKE JIABJIEHMEM » cnexyeT OTHECTH:
— TMOATOTOBKAa CTYACHTOB K JEATEIbHOCTH B COOTBETCTBHM C KBaJU(UKALIMOHHON
XapaKTePUCTUKON OakamaBpa Mo HaMpaBICHUIO;
— ¢opMupoBaHre OOUICMHKEHEPHBIX 3HAHUM U YMEHUN MO0 TAaHHOMY HaIlpaBJICHHUIO;
— U3y4eHHE (PU3MKO-XUMUUYECKHX U XUMMHUYECKHUX MPOLIECCOB, MPOUCXOAAIINX B METAJIE
IpU HarpeBe, M3yuYeHUE COBPEMEHHBIX TEXHOJOTHH HarpeBa MeTaia moj oOpaboTky
JTaBJICHUEM, 3HAKOMCTBO C KOHCTPYKIIMSIMH Teuell U ONMHUCaHueM UX paboThl, TPUHSITON
TEPMHHOJIOTUEN, METOJIUKOM pacyeTa.
K ocnoBabIM 3agauaM ocBoeHus gucuuiinabel «DMU3NKO-XUMHWYECKHWE TTPOLECCHI
TP HATPEBE B ObPABOTKE JIABJIEHUEM » crnienyer oTHeCTH:
— OBJIaJICHUE TEOPETHMYECKHMHU U TMPAKTUYECKUMH HaBbIKAMH BbIOOpa METOIUKH
HarpeBa 3aroTOBOK M0J1 00pabOTKy MaTepHaIOB JIaBICHUEM
— pacHMpeHue HayqHOTO KPyro3opa J1aeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HAHHMA
Ha 0a3e KOTOpPHIX OYIyIIUHA CHEIUATUCT CMOXKET CaMOCTOSATEIBLHO BBIOPATh Ty
METOJIMKY HarpeBa, KoTopas HeoOXoIuMa B OMPENEICHHOM IPOIECCe MPOU3BOICTBA
JeTalu.

Oo6yuenne no aucuuiuinHe «®@U3NKO-XUMUYECKHUE IMTPOLIECCHI ITPU HAT'PEBE B
OBPABOTKE JIABJIEHMEM » nHamnpaBneHo Ha (opMupoBaHHE Y 0OYyYaIOUIMXCS CIETYIOUIHX
KOMIIETCHIIUN:

Koa n HamMeHOBaHUE KOMIIETEeH M NuankaTopbl 10CTHKEHUS
KOMIIEeTEeHIIUH
OIIK-1 CniocobeH npuMeHsITh NOIIK-1.1. ITpumensier
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHbIE
3HaHHUA, MCTOAbI MATCMATUYCCKOI'O aHaJIu3a U | 3HaHUs, MCTOJAbI MAaTEMATHUYCCKOI'O aHAJIN3a U
MOJICJIMPOBAHUS B MPO(eCCHOHATEHON MOJEIMPOBAaHUSA IPU PELICHUN 3a1aY,
ACATCIIbHOCTHU CBA3aHHBIX C TCOPCTUUCCKUMU UITU

SKCHCPUMCHTAJIIbHBIMU UCCJIICIOBAHUAMUA
NOIIK-1.2. JleMmoHCTpUpYy€eT HAaBBIKK
UCIOJIb30BaHUs 3HAHUN QU3HUKH U
MaTeMaTHKH JAJIsl pelIeHHs 3aa4
TEOPETUUECKHUX MM SKCIIEPUMEHTAIBHBIX

HUCCIIENOBAaHUN

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JINCIMITIIMHA OTHOCUTCS K YHCITY MPO(ECCHOHATBHBIX YUYEOHBIX IUCIUILIMH 3JIEKTHBHOTO
mukta OOIL.  [lucuuruiiHa JIOTMYECKH B3aWMOCBSA3aHA CO  CICAYIOUIMMM JUCHHUIUIMHAMU U
npaktukamu OOITL:

— IIpenmeTsl Os10ka «Bricmas MaTeMaTuKa,
— ®usuka B MIPOU3BOJACTBCHHBIX U TEXHOJIOTHUYECCKUX IIPOIECCaX;



— MarepuanoBeeHue;

— PecypcocbOeperarorme TeXHOJIOTHH B 00pabOTKe JaBlIeHUEM;

— OCHOBBI TPOCKTUPOBAHMS W OPraHU3AIMU YYACTKOB 3arOTOBUTEIBbHBIX
IIPOU3BO/ICTB;
— Teopust U TEXHOJIOTHUS TOpsiYet 0O BEMHOMN IITAMITOBKH;

- Teopml N TCXHOJIOTHA IIPOKATKH.

3. CTpyKTypa u coaep:kaHue IUCHUNIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 DK3aMeHHbIX enuHull (144 gaca).
Nzyuaercs Ha 4 cemecTpe 00yueHus. @opma MpoMeKyTOUYHOM aTTECTAIMH - YK3aMEH.

3.1 Buabl y4eOHoI1 padoThl U TPYA0EMKOCTH

3.1.1.0ynas hopma o0ydeHus

Ne . KoaunuecTBo CeMecTpsbl
Bun yueOHo# padoThI
n/n 4acoB 4 cemecTp
1 | AyauTopHble 3aHITHS 54 54
B Tom uncrne:
1.1 | Jlexkmun 36 36
1.2 | CeMuHapcKkue/mpakTUIECKUE 3aHATHS 18 18
1.3 | JIaGopaTopHbIe 3aHSATHS
2 | CamocTosiTesibHAs1 padoTa 90 90
B ToMm uncrne:
2.1 | [TogroroBka K CEMUHAPCKUM 3aHSATHSAM U 50 50
3aIUTE CAMOCTOSTEILHOM PaboThI
2.2 | CaMoCTOSTENBHOE U3YUECHHE 40 40
TEOPETUIECKOT0 MaTepuasa v MOArOTOBKA K
JK3aMeHy
3 | IIlpomexkyTouHasi aTTecTanusi
Dx3amen/nud. K3aMeH/IK3aMeH IK3aMeH HK3aMeH
Hroro 144 144
3.2 TemaTuyecKuii NJaH U3yYeHH s JUCHUNINHBI
(mo popmam oOydeHUs)
3.2.1. Ounas ¢popma oOyueHUs
TpynoeMkocTh, 4ac
AyauTopHasi padora 3
=
o2 | 3 S| B
Ne Pa3nenbi/TeMsbl o < SEx| Eq| EE| SE
n/n UM CHUTLTHHBI 3 = S2E| gE| 22| 88
2 5 |EEE| 22| 2|58
= = < 2 = 2
= S35 89 s o S
5 & 8 e | 2
O E = = <
®
1 Pasznea 1. 36 90
Tema 1. PaboTa B MakpocucTeme. 4 2 10




Tema 2. HarpeB u oxjaxaeHue 4

MeTajlla 10
Tema 3. DJIEKTPOHATPEB METaIIA U 4 4

HarpeBaTelIbHbIE YCTPOUCTBA. 10
Tema 4. HarpeBatenbHbII 4 2

UHIYKTOP 10
Tema 5. KOHTaKTHBIN Harpes. 4 2 10

Tema 6. HarpeB B mneuax

COTIPOTHUBJICHUS 10

Tema 7. [ImameHHbII1 Harpes. 4 2 0

Tema 8. [lepeaua TEMIOTHI 4

TEIJIOMPOBOHOCTHIO 0

Tema 9. TensioBoM Oaanc 4 4

IJIAMEHHOU TIeYH 0
36 18 90

3.3 Conep:xxkanue TUCHUILINHBI

HarpeB u oxnaxzaenue meramia. OCHOBHBIE NapaMETpPbl, XapaKTEPU3YHOLIUE
nporecc Harpesa. Temmeparypa HarpeBa. TeMmnepaTypHbId UHTEPBa IJIACTUYECKOTO
nedopMupoBaHus. SIBIEHUS, TPOUCXOAAIINE B METajule IpU Harpese. TemioBble U
CTPYKTypHBbIe  HampspkeHus. OxkwucieHne u  oOesyriepoxkuBanue.  Pacuér
OpOAODKUTENbHOCTH HarpeBa. OxunaxaeHue Mertamia. OcoOeHHOCTH HarpeBa
LBETHBIX METAJIJIOB.

DneKkTpoHarpeB MeTajla M HarpeBaTelbHbIE YyCTpoilcTBA. WHIYKIIMOHHBII
HarpeB. Pusnyeckas CyIIHOCTb WHAYKIMOHHOIO Harpesa. Termulonepenaya Ipu
UHAYKIMOHHOM HarpeBe. Koa(p@puuueHT mnoiae3Horo AeMCTBUS: AIIEKTPUUYECKUI,
TEPMUYECKUH, MOJHBIA. BHIOOp YacTOTHI TOKA M ONpe/ieNIeHuE MPOI0KUTEILHOCTH
Harpesa.

HarpeBatenbHblii MHAYKTOp. Bunbl mHAaykTOpoB. OnpeneneHune pa3MepoB
MHAyKTOpa. HarpeB Mertamia Ha NOPOMBINUIEHHOW YacTOTe, JBYXYAaCTOTHBIM H
U30TEPMHUUYECKUNA HArpeB. MHIyKIIMOHHBIE YCTAHOBKH JUISI MAJOOKHUCIUTEIBHOTO U
0€30KUCIUTENBHOrO HarpeBa. [ naMeHHO-UHYKIIMOHHBII HarpeB

KonTtaktabii HarpeB. CymiHocTs HarpeBa. KoadduureHT noiae3Horo AeicTBUs
YCTAHOBKHM. YCTPOMCTBO M OCHOBHBIE BHJBl YCTAaHOBOK. KOHTaKTbl, KOHTaKTHOE
NABJIEHUE M PACHPENECICHUE TEeMIIepaTypbl IO UIMHE 3aroToBKu. OmnpeneneHue
BpeMeHH HarpeBa. O01acTh MpUMEHEHUs, MPEUMYIIECTBA U HEJOCTATKU KOHTAKTHOTO
Harpesa.




Harpes B meuax comnporusieHus. HarpeBareinbHbIE dJIEMEHTBI U UX PACYET.
[IpumeHeHne HIEKTpOIeYerl CONPOTUBIICHUS JUIsl HarpeBa LBETHBIX METAJUIOB.
YhpasieHUe 3IEKTPUYECKUMU HArpeBaTEIbHBIMU II€YaMU U YCTPOWCTBAaMH.
KonTpons Temneparypsl. TexHrka 6e30macHOCTH IIpH 00CITy>KUBAHUU.

[Tnamennsiil HarpeB. TomimBo U ero cxuranue. CylmHOCTh MPOIecca TOPEHUsI.
YcrpoiicTBo ropenodnsix 6;10k0B. KoHTposb mporecca ropeHusl.

OcHoBbI Teronepeaauu B neyax. OCHOBHOE YpaBHEHUE KUHETUYECKOU TEOPUU
razoB. lumore3a bosibiiMaHa O pacHpeiesiCeHUHM CPENHEN SHEPTUM MO CTEIEHIM
cBOOO/BI. YpaBHEHHE COCTOSIHHME HicalbHOTO rasza. SBnenue Ban-nep-Baannbca.
TepMoanHaMHuuecKkoe paBHOBeCHE O MakcCBeILTy.

Pa6ota B makpocucteme. Kamepa Bunbcona. TpaekTopus 3apsyKeHHBIX YaCTHIIL.
Crpoenue  kpuctamioB. Cummerpusi  KpuctamioB.  DHU3WYECKUE  THIIBL.
Kpucranmmzanus metauioB. @a30Bbi€ TPEBPALLICHUS.

[lepemaya  TEnmnOTBI  TEIUIONMPOBOAHOCTBIO  INPU  CTAaMOHAPHOM U
HECTALIMOHAPHOM COCTOSIHUSIX, YEPE3 OOHOCIOWHYK) W MHOTOCJIOMHYIO CTEHKY.
Kosddumment temnonpoBoanoctu. Ilepenaya TemnoTel KoHBekuuei. dopmyia
Herotona. Jlyuucteiii TtemnooomeH. 3akoH Credana-bonsiiMana u  Kupxroda.
Tennonepenaua B pabodyeM NpPOCTpAaHCTBE HarpeBaTesbHON meud. OnpeneneHue
KOJINYECTBA TEIUIOTHI IEPEAAaBAEMOM OT ra30B Ha METAUI C YYETOM KOCBEHHOU
Terionepenayn knaaku. [lepemadya TETIOTH OT JBIMOBBIX Ta3oB K aTMocdepe 1exa
yepe3 IUIOCKYI0O MHOTOCJIOMHYK CTEeHKY. lloTepu TemnoTel W3iMydeHUEM 4Yepes
OTKpPBITBIE OKHA. 3AIINTA OT TEILIOBOTO U3IyYEHHUS.

TeroBoit OanaHc mameHHOM mieur. KOHCTpyKIMS TJIaMEHHBIX IEYeH.
Marepunaisl 111 CTpOUTENBCTBA NEYEH. DIIEMEHThl KOHCTPYKLIUH MEYEH: KIIaJKa CTEH
Y CBOJIA, KapKac, noJ. Mexanusanus nocajaku, NEPEMEIICHUS U BBITPY3Ka 3arOTOBOK.

3.4 TemaTuka CEeMUHAPCKHX/NMPAKTHYECKHUX H JTa00PATOPHBIX 3aHATHI

3.4.1. IlpakTryeckue 3aHsITUA

ITpakTruyeckas pabota 1. PacueT TemionpoBOAHOCTH MEYH.

[TpakTrueckas padota 2. PacueT TemionpoBOJHOCTH MHOTOCTIOWHOM MeUn

[TpakTrueckas padota 3. PacueT HHIYKITMOHHOTO HarpeBaTes

[TpakTrueckas padota 4. [TocTpoeHrne KPUBBIX U3MEHEHUH TEMIIEPATYPHBIX HAIIPSKECHUN

3.5 TemaTuka KypcOBbIX NPOEKTOB (KYPCOBBIX pador)
KypcoBbie paboThl/IPOEKTHI HE MTPETyCMOTPEHBI.

4.  Y4yeOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE o0ecneYeHne




4.1 Hopmatusnsbie 1okyMeHTbI H 'OCThI
I'OCT 34518-2019 Ileun mpoMBbIIIJIEHHBIE M arperaThl TEIIOBHIS

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

YCTPOMCTBA Ky3HEUHOI'O MPOU3BOACTBA. YueOHoe nocodue. M: MAMU, 2010.
2. Uponos E.N. KBantoBas ¢usuka. OCHOBHbIC 3aKOHBI. Y4eOHOE mocolue,
2001, - 272 c.

4.2.1 JlononHuTeENbHAS IUTEPATYPA

2. 1 CrenanoB Bb.A., Aiipanersn A.C., JlaBpunenko B.FO. Dnexrponarpen
3aroTOBOK MO/JT IITaMITOBKY. YuebHoe nmocooue. M.: MI'TY, 2008, 140 c
4.2.2 PexoMeHyeMble CAaUThbI

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

- BJl momubix TexcToB HanmoHanbHBIX cTanmaptoB (I'OCT, CHull, P, PAC u np.)
«Texaskcnept» (http://www.kodeks.ru);

- Hay4Has anekTponHas oubiamoreka eLIBRARY.RU (http://elibrary.ru);

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

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

- O9BC «fOPAUT» (www.biblio-online.ru);

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

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

Kaxnprit  cTtynmeHT oOecnieyeH HWHAWBUIYaTbHBIM HEOTPAaHUYEHHBIM  JOCTYIIOM K
AIIEKTPOHHBIM OHOIHOTEeKaM yHHBepcuTeTa (http://lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 JJjieKTPOHHBIE 00pa30oBaTeIbHbIE PeCYpPChI

DNEeKTPOHHBIM 00pa30BaTENBHBIN pecypc MO JAHHOMY KypCy HaXOJUTCS B pa3paboTKe:

4.3 CospemeHHble npoeccCHOHAJBbHBICE 0a3bl JAaHHBIX W HHGOPMALHMOHHBIE
CIPaBOYHbIE CHCTEMBI

«TexakenepT» — clpaBoYHas CHCTEMa, MPEJOCTABISIONAs HOPMATHBHO-TEXHHUECKYIO,
HOPMAaTHBHO-TIPABOBYIO HH(GOPMAIIHIO: TEX-3KCIEPT.pd

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

mexkadenpansaas gadboparopust «CAIIP-TII» (aB2514) ocHameHsl KOMIBIOTEPHBIM |
NPOCKIIMOHHBIM  00OpYJOBaHWEM,  COBPEMEHHBIM  CIEIHAIU3UPOBAHHBIM  IPOTPAMMHBIM
obecreueHreM. Jlaboparopun  kadenper «OMIuAT» (A-OMJI, aB2102) ocHameHbI
MITAaMIIOBOYHBIM, 34arOTOBUTC/IIBHBIM MW HCHObBITATCIbHBIM O60py2[OBaHI/IeM, na60paT0pH01‘/’1 n
HKCIIEPUMEHTAIBHON OCHACTKOW, KOHTPOJBHO-U3MEPUTEIBHBIMU IPHOOpaMH, CTEHAAMU U



HATJISIAHBIMUA TOocOOusMHU. VIX mpuMeHeHHe MO3BOJIIET BECTH MOJHOICHHBIN yueOHBIA Mpoliecc,
MMPOBOAUTH NPAKTUYCCKHUC 3aHATHUA, 4 TAKIKC 3aHUMATHCA C YH4aCTUCM CTYJACHTOB HCCJICAOBAHUAMUA
TEXHOJIOTUYECKUX  CBOWCTB  (IITaMIyeMOCTh, CONPOTUBJICHHWE JeQOpMaluu)  METaJlIoB,
HCCJIEJOBAaHUEM METOJIOB 00paOOTKH JaBI€HUEM, ONBITHO-KOHCTPYKTOPCKUMU paboTaMu, IPUBUBAs
oOy4JaromuMcsi HaBBIKM  CaMOCTOSITENIbHON  HAy4YHO-HCCIIEOBATENIbCKOW  JIEATEIbHOCTH U
po)eCCHOHAIBHON  NIeATebHOCTH. JlaHHBIE O MPOTrpaMMHOM OOECIICUCHHH, JIa0OpaTOPHOM
obopynoBaHuu npecTaBieHsl B cripaBke MTO.

6. MeToauyeckne peKOMEHIAUMHU

Meronuka npenonaBanusa aucuuiuinabl «OPU3NUKO-XUMHNYECKUE [MTPOLECCHI TTIPU
HAT'PEBE B OBPABOTKE JABJIEHMEM » u peanu3anusi KOMIETEHTHOCTHOTO MOJIXOAa B
W3JI0KEHUU W BOCIIPUATUN MaTepHalia MpelyCMaTPUBACT MCIIOIb30BaHUE CISAYIOIINX aKTHBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS Ay TUTOPHBIX U BHEAYIUTOPHBIX 3aHATHIA:

— ayIUTOPHBIE 3aHATHS U 3aHATHUS C UCTIOJIBL30BAHUEM CPEJICTB CBS3H: JIEKIIUHU, TPAKTUYCCKUE
paboThl, TECTUPOBAHHUE;

— BHEAyIUTOPHBIC 3aHATHS: CAMOCTOATEIHHOE U3yYEHUE OTJEIBHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

Bo3MokHO mTpoBeieHne 3aHATHI U aTTECTallMil B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBbI AucTaHIMOHHOro oO0ydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBEe pa3paboTaHHBIX
kaeapoii AIeKTpOoHHBIX 00pa3oBarTenbHbIX pecypcoB (DOP) (em. m1.4.2.3).

[Topsnox mpoBeneHus: pabOT B AUCTAHIMOHHOM (opmare yCTaHaBIMBAETCS OTIECIbHBIMHU
pacmopsHKeHUSIMH ITPOPEKTOPa Mo yaeOHOI paboTe U/ WK IIEHTPOM YIeOHO-METOINYECKON PabOTHI.

6.1 MerToauyeckue peKOMEHJAALUMHU /AJsl TNPeENoAaBare/is MO OPraHU3AUUH
00y4eHust

6.1.1. IlpennonaBarens OpraHu3yeT NpenoiaBaHue JUCHUILIMHBL B COOTBETCTBUU C
TpeboBanusMu "llomoxkeHust 06 opranuzaiu o0pa3oBaTeILHOTO Mpoiecca B MOCKOBCKOM
NOJUTEXHUYECKOM YHUBEPCUTETE U ero (uinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSITHH NPENoOaBaTeb JOBOIUT 0 CBEICHUSI CTYACHTOB COJIEP)KaHNE
paboueii mporpammel nuctuiirabl (PTI]) 1 mpegocTaBisier BO3MOXHOCTh 0O3HAKOMIICHUS C
MPOTPaMMOi.

6.1.3. IIpenonaBaTens 0coOOEHHO OOpaIaeT BHUMaHUE CTYJJCHTOB Ha:

- BUJbI U (DOPMBI IPOBEACHHUSI 3aHATHI 110 IUCHUIUIMHE, BKIIIOYask OPSAIOK IMPOBEICHUS
3aHATUI ¢ TPUMEHEHUEM TEXHOJIOTUH JUCTAaHIIMOHHOTO O0YYEHUS U CUCTEMbI JTUCTAHIITHOHHOTO
o6yuenus yauBepcuteta (C1O Mocnonutexa);

- BUJIbI, COZIEP>)KaHUE U TIOPATOK IPOBEAECHUS TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJOM OIICHOYHBIX CPE/CTB;

- (hopMmy, conepkaHue U MOPAJOK MMPOBEACHUS IPOMEXKYTOUHON aTTeCTalluu B
COOTBETCTBHUU C (POHIAOM OIIEHOYHBIX CPEJCTB, TpeaycMoTpeHHbIM PIT/I.

6.1.4. loBOIUT 10 CBEACHUS CTYACHTOB I'paMK BIMOJIHEHUS YUeOHbBIX padoT,
npeaycmoTpeHHbix PIT/I.

6.1.5. Heo6xoanmMo ¢ caMoro Havaja 3aHITUH PEeKOMEHI0BAaTh CTYAEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. B Hauase uiau B KOHIIE CEMECTPa JaTh CIIMCOK BOIIPOCOB JUIs OATOTOBKH K
MPOMEXKYTOUYHOM aTTECTALIUH.
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6.1.7. Pexomenayercs daxt o3nakomsienus cryaeHToB ¢ PI1JI u rpadukom paboTh
NUCbMEHHO 3a()UKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HaKOMJIEHUS ¢ conepxkanue PII/I.

6.1.8. [IpenogaBaTenu, BeAyIIHi JICKITMOHHBIC U TPAKTHYECKHUE 3aHATHS, TOJKHBI
COTJIaCOBBIBATh TEMATUUYECKUM IJIaH MPAKTUYECKUX 3aHATUH, UCIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX IMOHSATUH AUCIUIUIMHBIL.

6.1.9. Ilpyu MOArOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TMEPEYHIO OOBSBICHHBIX TEM
IpenoAaBaTeNio HeOOXOIMMO YTOYHUThH IUIAH HX TMPOBEACHUS, MPOAyMaTh (DOPMYIHPOBKU U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKI€HUE, 03HAKOMUTbHCS C TIEPEYHEM BOIIPOCOB
10 TEME CeMHUHapa.

B xozme ceMuHapa BO BCTYMHUTEJIBHOM CIIOBE PACKPBITH MPAKTUUECKYIO 3HAYUMOCTH TEMbI
CEMHUHAPCKOTO 3aHATHUS, OMPENCIUTh MOPSIOK €ro MPOBEICHHUs, BPeMs Ha OOCYXICHHE KaXKIOTO
yueOHOro Bompoca. [IpumeHsiss (QpPOHTAIBHBIA OMPOC JaTh BO3MOXHOCTh BBICTYIHTH BCEM
CTyJEHTaM, MPUCYTCTBYIOIINM Ha 3aHATHU.

B 3akiounTenbHOM 4acTh CEMUHAPCKOTO 3aHATHUS CIIEAYET MOJIBECTH €r0 UTOTH: JIaTh OLIEHKY
BBICTYIUICHUN KaXKIOr0 CTyJEeHTa U y4eOHOM! TPYIIIHI B I€JIOM. PaCKpBITh OJI0KUTENbHBIE CTOPOHBI
Y HEJIOCTaTKU MPOBEJECHHOTO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HA BOIPOCHI CTYACHTOB. BbhIiath
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIIEAYIONIEMY 3aHATHIO.

Bo3MokHO mTpoBeieHNE 3aHATUI U aTTECTallMi B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cucteMbl auctaHimoHHoro ooydyenus ynusepcurera (CHO-LMS). Tlopsanok npoBeneHusi paboT B
JTUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTICIBHBIMU PACHOPSHKCHHUSIMH TIPOPEKTOpa 10
yaeOHOM paboTe U/WUiu IIEHTPOM YIeOHO-METOIUUECKON PaObOTHI.

6.2 MeTozmqecmle YKasaHus 1Jist oﬁyqamumxcn 10 OCBOCHHUIO TUCHUIIJINHBI

6.2.1. CtygeHT c camoro Havajia OCBOCHHUSI AUCLIUILIIMHBI TOJKEH BHUMATEIbHO O3HAKOMUTCS
¢ pabodeil mporpaMMoOi TUCITATIITUHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi rpaduK BBIMOJIHEHUS Y4eOHBIX paldor,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHWii Ipyrux AUCHMIUIMH, W3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUH 3aHATUNA W TPOLEAYP TEKYIICH M MPOMEKYTOYHOW aTTECTAMH C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(MOpPMAIIMOHHON 00pa30oBaTEIbHON Cpenbl JUCTAHIIMOHHOTO
obpazoBanust yHmBepcutera (LMS Mocnonurexa), kKak BO BpeMs KOHTAaKTHOH pabOThI ¢
IpernojiaBaTesieM, TaKk M BO BpeMs CaMOCTOSITENIbHOW pabOThl CTYAEHT JOJDKEH OOECIeYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHS K CHCTEMaM JUCTaHIIMOHHOTO
oOyuyenust. I[Ipy OTCYTCTBHMM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IpernojaBareieM
JUCITUTUIAHBI.

7. DoH/ OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHHS Pe3yJIbTATOB 00y4eHHUA

KoHTposb ycrieBaeMOCTH U Ka4eCTBA MMOATOTOBKH ITPOBOJUTCS. B COOTBETCTBHE C
TpeboBanusmu "lTlonoxenus o0 opranuzayu 00pa3oBaTeNLHOrO Mporecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE" .

JUJ11 KOHTpPOJIsl YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI JUCLIUILIMHBI HACTOSILEN TIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYIIIEH yCrIeBaeMOCTH (TEKYIINI KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALU.
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B npornecce 00ydeHns UCTIONB3YIOTCS CIEAYIOIINE OLIEHOYHBbIE (POPMBI CAMOCTOSTENBHOMN
pa6OTH CTYACHTOB, OIICHOYHLIC CPCACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTU U ITPOMECIKYTOUYHBIX
aTTeCTalluN:

B uerBeprom cemectpe:

- IOATOTOBKA K CEMMHAPCKUM 3aHATHSAM, BBIIIOJTHEHHE CAMOCTOSTEIIBHBIX 3aJaHUI U X
3aIlMUTA; TECT; DK3aMEH.

7.2 Ilkana u KpUTEPUH OLIEHNBAHNS Pe3yJIbTATOB 00yUYeHUS

[Tokazarenem OolleHMBaHMSI KOMITETEHIMI HA pa3IMYHBIX dTAmax uX GOPMUPOBAHUS SBISICTCS
JTOCTIKCHHE 00yUJarOIIMMHUCS TUTAHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO TUCITUTIITUHE (MOJIYIIIO).

[Ikanb! oreHUBaHUS PE3YJIHTATOB IPOMEKYTOUHON aTTECTAIIMH U UX OMUCAHUE:

dopma TPOMEKYTOUHON aTTECTAIlMU: YK3aMEH.

[TpomexyTouHas arTecTaius o0yJaronmxcs B hopMe 3K3aMeHa MPOBOIUTCS IO Pe3yIbTaTam
BBIMIOJTHEHUSI BCEX BHUJOB Y4eOHOH paOOThl, MPEIyCMOTPEHHBIX y4YEOHBIM IJIAHOM IO JaHHOM
TUCIUTUIAHE (MOJYITIO), TIPH 3TOM YUUTBIBAIOTCS PE3yIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIEeHKa CTENeHH IOCTHKEHUS OOydyalolMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
oOydeHUs MO JUCHHUIUTUHE (MOIYJII0) TPOBOAMUTCS TMPENOJaBaTENeM, BEIYIIUM 3aHITHS TIO
JTUCIUILIAHE (MOYJI0) METOJIOM 3KCHEpTHOI ouleHkH. 1o uToram mpoMexyTouyHOM aTTecTaluu 1o
JTUCIUIUIMHE (MOIYJI0) BBICTABISETCS OIEHKA «3a4T€HO» WM «HE 3a4TeHO». HeoOxomumbiM
YCIIOBUEM IMPOXOKICHHUS MPOMEKYTOUHOM aTTeCTallMU SIBJISIETCS BBIOJIHEHUE BCEX BHUJIOB paboT,
IPEIYCMOTPEHHBIX AaHHOU paboueil mporpammoit mo mucuumuimae «PU3NKO-XUMHUYECKUE
[TPOLECCHI I1PU HATPEBE B OBPABOTKE HABJIEHUEM ». Ha pary mnposeneHus
MPOMEXKYTOUHOM aTTECTallMM CTYASHTHI JOJDKHBI BBIIOJIHUTH BCE BUABI Y4eOHOH paboTHI,
npeaycMOTpeHHbIe  paboueit mporpammord mo  aucnumuinie  «OPU3UKO-XUMUNYECKUE
I[MPOLECCHI ITPU HAT'PEBE B OBPABOTKE JIABJIEHWEM », a iMEHHO BBIIIOJIHUTH PAaCU€THO-
rpadgudeckue jgabopaTopHbie paboThl - 16 paboT, BEIMOMHUTE | KOHTpOJBHYIO padoTy. Ecou He
BBIMIOJTHEHbl HEOOXOAMMBIE YCIIOBHUS, CTYIEHTHl MOJY4YalOT HEYIOBJIETBOPUTEIHHO WM HE
JOITYCKAETCs 10 MPOMEKYTOUHOM aTTECTAIIHH.

MIxaJja oneHUBaAHUA Onucanue

Beimonnensl  Bce  BHIBI  yueOHOW  paloOTHI,
MIPETYCMOTPEHHBIE paboveil MporpaMMoOu IUCITUTIIIUHBL.
CTylleHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
HABHIKOB TMPHUBEACHHBIM B Ta0lMIax IOKa3aTesei,
OTIHHo ornepupyeT MNPUOOPETECHHBIMU 3HAHUSAMU, yMeHI/I;IMI/IV,
HaBbIKAMH, IPUMEHSET MX B CUTYalUAX IOBBIIIEHHON
cinoxkHoctu. Ilpy  3ToM MOryr OBITH  JONYLICHBI
HE3HAYUTENIbHBIC OIMOKHN, HETOUHOCTH, 3aTPyIHEHHS TIPU
AQHAJIMTUYECKUX Ollepalusix, IEPEeHOCe 3HAHUM U yMEHUU

Ha HOBLIC, HCCTAHJAPTHBLIC CUTYalluN.

BeimonHensl  Bce  BHIBI  y4eOHOW  paloOThI,
PEeyCMOTPEHHBIE padodell MporpaMMoOi TUCIUTLIUHBI.
X CTygeHT  [€MOHCTpUPYET  HENOJIHOE€, IPaBHIIbHOE

OPOTo COOTBETCTBUE 3HAHUM, yMEHU, HABBIKOB ITPUBEICHHBIM B
TabnuIax IMokasaresneil, Jubo eciu Mpu STOM ObUIH

JOTYIIEHBI 2-3 HECYIECTBEHHBIC OIMMOKH.
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Beimonnensl  Bce  BHIBI  yueOHOW  paloOThI,
PEeyCMOTPEHHBIE padodell MporpaMMoOi TUCIUTLIUHBI.
CTyneHT JeMOHCTpUPYET COOTBETCTBUE 3HAHWUM, B
Y 10BIETBOPUTETILHO

KOTOPOM OCBeEIlleHa OCHOBHAsA, HauOoJiee Ba)KHAs 4acTb
MaTepuaia, HO IPU 3TOM JOIYIICHA OJHA 3HAYUTENIbHAS

omrn0OKa WJIM HETOYHOCTb.

He BbimosnHeH onuH wim 0ojee BHIOB y4eOHOM
paboThl, TNpenyCMOTPEHHBIX pabouell  Mporpammoit
muctuiinEel.  CTyIeHT — IeMOHCTPHUPYET — HEMOJHOEe
COOTBETCTBHUE 3HAHWH, YMEHHI, HABBIKOB ITPUBEACHHBIM B
Ta0NMMIaX TMOKa3aTeNei, IOMyCKaroTCs 3HAa4YNTEIbHbBIC
HeynosnerBopurtenbHO . .

OmMOKH, NPOSBISAETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HaBBIKOB M0 PALY IOKa3zaTesied, CTYACHT HCIBITHIBAET
3HAYUTEIbHbIE  3aTPyJHEHHs TpU  ONEPHUPOBAHUU
3HaHUSIMH U YMEHHUSIMH IIPH HX IEpPEeHOCEe Ha HOBBIC

CUTYaLlHUH.

7.3 OneHo4HbIe CpeACTBA

7.3.1. Texkyuuii KOHTPOJIb
Jliis mpoBeIeHUs! TEKYIEro KOHTPOJISI IPUMEHSIIOTCS clieAytonue GopMbl: pacuemHo-
epaguueckue camocmosamenvuvie pabomvl, KOHMPOIbHASA paboma, mecmel.

7.3.2. [IpoMe:xxyTOYHASI ATTECTAIUSA

[TpomMexyTouHas aTTecTanus MpoBOIUTCS Ha 1 cemecTpe 0OydeHus B popme sK3aMeHa.

DK3aMeH NPOBOJUTCS MO OHUIeTaM, OTBETHI ITPEIOCTABIIAIOTCS MUCbMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. buetsl popMHUpPYIOTCS M3 BOMPOCOB MPEACTABICHHOTO HUXKE MEPEUHS.

PernameHT npoBeeHusi JK3aMeHa:

1. B Ouner Bxirouaercs (4) Bormpoca U3 pa3HbIX pa3/IesioB AUCIUIUIMHBI U (OTHO, /IBA )
MPAKTUYECKHUX 3aJaHHs

2. [lepeueHb BOMPOCOB COOTBETCTBYET TeMaM, H3y4E€HHBIM Ha JICKITMOHHBIX U
7a00paTOPHBIX 3aHATHIX (TIPHIIATACTCS).

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

4. [IpoBeaeHue arrecTanuu (PK3aMeHa) ¢ UCMOJIB30BAHUEM CPEJICTB AIEKTPOHHOTO 00yUEHUS
U TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUH BHITIOTHSIETCS B COOTBETCTBUU C YTBEPKIEHHBIM
B yHHBepcurete "[lopsiakoM nmpoBeaeHus NPOMEXYTOUYHON aTTECTAllMU C UCIIOJIb30BAHUEM CPEICTB
AIIEKTPOHHOTO 00YyUEHUS U TUCTAHIIMOHHBIX 00pa30BaTEebHBIX TEXHOIOTHiA"

dopma, mpemycMOTpeHHas y4eOHBIM IIAHOM - 3K3aMeH. [IpomexyTouHas arrecraius
IIPOBOJAMUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KICHHBIM paclHUCAHUEM 3a4€THO-IK3aMEHALIMOHHON
ceccur. Jlo nmaTel mpoBeAEeHUS NMPOMEKYTOUHOW aTTECTAllMM CTYAEHT JOJIKEH BBIIIOJIHUTH BCE
npakTH4eckue paldoThl, MPEAYyCMOTpPEHHbIE HacTosAule paboueld NPOrpaMMoil JUCIUIUIMHBI.
[Tepedenn 00s3aTENBHBIX pa0OT ¥ opMa OTYETHOCTH 1O HUM TPEJICTABIICHBI B TAOJIHIIE:
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Bun paboTst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJISA

CamocrosiTensHas padora. OdopmieHHBIH OTYeT 0 pabore,
MPEyCMOTPEHHOM paboueit MPOTPaMMOit
TUCIUIUIMHBL € OTMETKOM  mperojaBarens
«3a4TEHOY, €CIIU BBIMOIHEHBI U 0(OPMIICHBI BCE

paboThI.

Ecnu He BbINOJIHEH OAMH WK Oosiee BUIOB YUeOHOH pabOThl, yKa3aHHBIX B TAOIUIIE,
Iperno/iaBaTesb UMEET NMPABO BHICTABUTH HEYIOBJIETBOPUTEIHHYIO OLIEHKY 110 UTOTaM
MPOMEXKYTOUYHOU aTTECTALIUH.

7.3.3. Bonnpochl 1/ OATOTOBKH K IK3aMeHYy
. B cneactBuM 4Yero BO3HUKAIOT HANPSIKEHUST B MOBEPXHOCTHOM CJIO€ TPHU
IJIAMEHHOM Harpese.
TeMrepatypHblil UHTEPBAJI KOBKU U IITAMIIOBKH.
SIBneHus1, IpOUCXOAAIIME B METAILIE IIPY HAarPEBE.
OxJaxJ1eHue ITOKOBOK.
PacueT npogomKUTENbHOCTH HarpeBa 3aroTOBOK.
Knaccudukanus cnoco00B Harpesa.
dusnyecKkre OCHOBBI MHIYKIIMOHHOTO HarpeRa.
Y CTpoNCTBO MHAYKIIMOHHOW YCTAaHOBKH.
9. Bunbl UHIYKTOPOB.
10.Pexumbl Harpesa.
11.21€eKTpOKOHTAKTHBIN HATrPEB.
12.KTIJI ycTaHOBKHM 3J€KTPOKOHTAKTHOI'O HArpeBa.
13. HarpeB MeTaiia B 3JIEKTPUUYECKUX MeYaX CONMPOTUBIICHUS.
14. Marepuan u popMa HarpeBaTelIbHbIX JIEMEHTOB TI€YEH COMMPOTUBIICHHUSI.
15. HarpeB 3aroToBOK B COJISHBIX BaHHAX.
16. HarpeB 3aroToBOK B 3JIEKTPOJIUTE.
1'7. TommBo s MIIaMEHHBIX ITeyel. TeroTa cropanus TOIIMBA.
18.CymHocCTh nporecca ropeHus.
19.YcTpoiicTBO I CKUTaHUs Trasa.
20. OTBOA IBIMOBBIX ra3oB. Pexymeparopsl M pereHeparTopsl. Pekyneparopel u
pEreHepaTopsl.
21.YcTpoiicTBO Ta30BOM KaMEPHO Y.
22. YCTpOUCTBO ra30BOil METOANYECKOM MTEYH.
23.Tennonepenaya B rnevax.
24 .KoHBEKLHS.
25.1zny4enue.
26.TennonpoBOHOCTS.
27.TennoBoit OanaHC MIaMEHHON TIEYH.
28.DyTepoBKa IEYEH.
29. O6cy)KUBaHUE U PEMOHT TIEUEH.
30.0OcHOBHOE ypaBHEHHE KHHETUUYECKON TEOPHUH T'a30B.

p—
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31.I'nnore3a bonpuMaHa O pacnopeAciieHUM CPEAHEN JHEPIUM IO CTEMEHSIM
CBOOO/IEI.

32.YpaBHEHHUE COCTOSIHUA HJICAIBHOTO Ta3a. SIBmeHus Ha rpaHuuax Ban-aep-
Baansca

33.TepmouHaMuyeckoe paBHOBeCUE 110 MakcBety

34.3akoH bonpiMana

35.1lepexoa n3 HEPAaBHOBECHOT'O COCTOSIHMS B paBHOBecHOE. Dopmyia bonblimana.

36.TepmouHaMuyeckuii noTeHIMan. BHyTpeHHss sHEprun

37.TepmonuHaMudecKkuii moTeHuan. BuemHss sueprust (cBoOo1HAs).

38.CB00OOIHBIC STIEKTPOHBI METAJLIIE

39.TennoeMKOCTb TBEPJIBIX TEI

40. KonebaTenpHasi SHEPrys KPUCTAUIMUYECKON PEIIETKU

41. N3otepmbl Ban-nep-Baanbca

42 .MeTtacTaOMIILHBIE COCTOSHHUS BEIIECTBA

43.da3oBbIe nepexosl. MeTacTaOuIbHbBIE COCTOSIHUS

44 .Ypasuenue Knaneripona-Knaysuyca

45.]luarpamma COCTOSIHUM B TpeX 001acTsX

46.11epBblii 3aKOH TEPMOAUHAMHUKU

47.BTOpoil 3aKOH TEPMOJAUHAMUKHI

48.Pabota B MakpocucteMe. M3oxapuueckuii 1 n300apuyeCcKuii mporiecc.

49.M30TepMudeckuii M aino0aTHIECKUI TTPOLIECCHI.

50.Kamepa Bunbcona. TpaekTopus 3apsSKEHHBIX YaCTHI]

51.Crpoenue kpuctamioB. CUMMETpHS

52.Kpucramnuzanusi MeTaJioB. @a30BbIe MPEBPALLICHUS

53.BHyTpeHHEe TPEHHE MOJIEKYJI C TOYKU 3PEHUSI MEXaHUKU

54.BHyTpeHHee TpeHHE (BS3KOCTb) C TOYKU 3PEHUS MOJEKYISPHO-KUHETUYECKON
TEOpUHU

55.KoaddumueHt nepeHoca, ero aHaaus.
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