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

Huctmmumaa  «OU3UKO-XUMNYECKUE TTIPOIIECCHI TP HATPEBE B OBPABOTKE
JABJIEHUEM » sBasercs AWCIUIUIMHOW MNPOQECCHOHAIIBHOTO HAINpaBleHUs U3 pasnena
9JIEKTUBHBIX AUCLUUIUIMH B MOATOTOBKE 0aKajIaBpOB B TEXHUYECKUX YU€OHBIX 3aBEJICHUSX.
K ocnoBHBIM 1HessiM ocBoeHus AuciUIInHb «PU3NKO-XVUMUYECKUE [TPOLIECCHI [TPU
HATPEBE B OBPABOTKE JIABJIEHMEM » cnexyeT OTHECTH:
— TMOATOTOBKAa CTYACHTOB K JIE€ATEIbHOCTH B COOTBETCTBHM C KBaJU(UKAIIMOHHON
XapaKTepUCTUKON OakamaBpa Mo HaNpaBICHUIO;
— ¢opMupoBaHre OOUICMH)KEHEPHBIX 3HAHUM U YMEHUN MO0 TAHHOMY HaIllpaBJIeHHUIO;
— U3y4eHHE (PU3NKO-XUMUUYECKHX U XUMMHUYECKHX MPOLIECCOB, MPOUCXOAAIINX B METAJIE
IpH HAarpeBe, M3y4yeHUE COBPEMEHHBIX TEXHOJOTHH HarpeBa MeTaiia moji oO6paboTkKy
JTaBJICHUEM, 3HAKOMCTBO C KOHCTPYKIIMSMH Teuel U ONMHUCcaHueM UX paboThl, TPUHSITON
TEPMHHOJIOTUEN, METOJIUKOM pacyeTa.
K ocnoBabIM 3amgauaM ocBoeHUs aucuuiinabel «PMU3NKO-XUMHWYECKHWE TTPOLECCHI
TP HATPEBE B ObPABOTKE JIABJIEHVEM » crnenyer oTHeCTH:
— OBJIaJICHUE TEOPETHUUYECKHMHU U TMPAKTUYECKUMH HaBbIKAMHU BbIOOpa METOIUKH
HarpeBa 3aroTOBOK I0J1 00pabOTKy MaTepHaIOB JIaBICHUEM
— pacHIMpeHue HayYHOTO KPyro3opa J1aeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HAHHMA
Ha 0a3e KOTOpPBIX OYIyIIUHA CHEIUATUCT CMOXKET CaMOCTOSATEIHLHO 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 (opMuUpOBaHHE Y OOYyYaIOUIMXCS CIEAYIOLIHX
KOMIIETCHLIUMN:

Koa n HamMeHOBaHUe KOMIIETEeH M NHankaTopbl 10CTHKEHUS
KOMIIEeTEeHIIUH
OIIK-1 CniocobeH nmpuMeHSITh NOIIK-1.1. ITpumensier
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
3HaHHUA, MCTOAbI MATCMATUYCCKOI'O aHaJIu3a U | 3HaHUs, MCTOAbI MAaTEMATHUYCCKOI'O aHAJIN3a U
MOJICJIMPOBAHUS B MPO(heCcCHOHATEHON MOJEIMPOBAaHUSA IPU PELICHUN 3a1aY,
ACATCIIbHOCTHU CBA3aHHBIX C TCOPCTUUCCKUMU UITN

SKCHCPUMCHTAJIIbHBIMU UCCJIICIOBAHUAMUA
NOIIK-1.2. JleMmoHCTpUpYyeT HaBBIKK
UCIIOJIb30BaHUs 3HAaHUN QU3HUKH U
MaTeMaTHKH JJIsl pelIeHus 3aa4
TEOPETUUECKHUX MIIH SKCIIEPUMEHTAIbHBIX

HUCCIIENOBaHUN

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/1bHON NPOrpaMMbl

JINCIMIIIIMHA OTHOCUTCS K YHCITY MPO(ECCHOHATBHBIX YYE€OHBIX IUCIUIUIMH 3JIEKTHBHOTO
mukra OOIl.  JlucuuruiiHa JIOTMYECKH B3aWMOCBSA3aHA CO  CIEAYIOUIMMM JUCHHUILUIMHAMU U
npaktukamu OOII:

— I[Ipenmetsl Osioka «Bricas MaTeMaTuka;,

— OusmkKa;
— MarepuaiioBeieHUE;



— PecypcocOeperaronirie TeXHOJIOTHH B 00pabOTKeE JTaBICHUEM;
— OcHOBBI MPOCKTUPOBAHUA U OPraHU3aluH YIACTKOB 3arOTOBUTCIILHBIX MTPOU3BOJACTB;
— Teopus 1 TeXHOJIOTHSI TOpsiYe 0OBEMHOM I TAMITOBKH;

— Teopust u TeXHONOT S MPOKATKH.

3. CTpyKTypa u coaep:kaHue IUCHUNIUHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABISIET 4 SK3aMeHHbIX enunuil (144 qaca).
Nzyuaercs Ha 4 cemecTpe 00yueHuss. Dopma MPOMEKYTOYHOM aTTECTAIUH - IK3aMEH.

3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH

3.1.1.0ynas hopma 00ydeHus

Ne . KoaunuecTBo CeMecTpbl
Bun yuyeOHo# padoThI
n/n 4acoB 4 cemecTp
1 | AyauTopHblie 3aHATHS 54 54
B ToMm uncine:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATH 18 18
1.3 | JJabopaTopHble 3aHATHS
2 | CamocrosiTesibHas paboTa 90 90
B ToMm uncne:
2.1 | IlogroroBka K CEMUHApCKUM 3aHATHIM U 50 50
3alIMTe CAMOCTOSTEILHON pabOTHI
2.2 | CaMOCTOSTENBHOE U3yUEHUE 40 40
TEOPETUYECKOTO MaTepraia u MOArOTOBKa K
DK3aMEHY
3 | IlpomexyTouHasi aTrecTanus
Dx3amen/nud. K3aMeH/IK3aMeH IK3aMeH IK3aMEH
Hroro 144 144
3.2 Temaruvyeckuii IJIaH U3YyYeHUS TN CIUATIIHHBI
(mo popmam oOydeHUS)
3.2.1. Ounas ¢popma oOyueHUs
TpyroemkocTsb, yac
AyauTopHas padora 3
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1 Pa3zpen 1. 36 90
Tema 1. PaboTa B MaKkpocHucTeMe. 4 2 10
Tema 2. HarpeB u oxjaxkaeHue 4
MeTasia 10




Tema 3. DJICKTpOHATPEB METaJLIA U 4 4
HarpeBaTeIbHbIE YCTPOMCTBA. 10
Tema 4. HarpeBaTenbHbIN 4 2
HHIYKTOD 10
Tema 5. KOHTaKTHBIN HArpes. 4 2 10

Tema 6. HarpeB B mneuax

COTIPOTHUBJICHUS 10

Tema 7. [ImamMeHHBIN HarpeB. 4 2 10

Tema 8. [lepenaua TEMIOTHI 4

TETJIOMPOBOHOCTHIO 10

Tema 9. TermoBoii Oatanc 4 4

IJIaMEHHOM MeYu 10
36 18 90

3.3 Conep:xxkaHue TUCHUILINHBI

HarpeB u oxnaxzaeHnue meramia. OCHOBHBIE MapaMETpPbl, XapaKTEPU3YIOLIUE
npolecc Harpesa. TeMiiepaTypa Harpesa. TemMiepaTypHbIM HHTEPBaJ IIaCTUYECKOTO
nedopMupoBaHus. SIBIEHUs, TPOUCXOAAIINE B MeTajule Ipu Harpese. TemnoBble U
CTPYKTypHble  HanpspkeHus.  OkucieHue U oOe3yrinepoxuBaHue.  Pacuér
OPOAODKUTENBHOCTH HarpeBa. OxuaxzaeHue Meramwia. OcoOeHHOCTH Harpea
LBETHBIX METAJIJIOB.

DnexkTpoHarpeB MeTajyla M HarpeBaTelbHbIE YyCTpoilcTBAa. WHIYKIIMOHHBII
HarpeB. Pusnyeckas CyIIHOCTb WHAYKIHMOHHOIO HarpeBa. Temuonepenada Ipu
UHAYKIMOHHOM HarpeBe. Koa(p@puuueHT nojae3Horo AeMCTBUS: 3JIEKTPUUYECKUI,
TEPMHUUYECKUM, NOJHBIM. BBIOOp 4acTOTHI TOKA M ONpENEICHUE MPOIOKUTEIBHOCTH
Harpesa.

HarpeBatenbnslii mHAYKTOp. Bunsl mHayktopos. OnpeneneHue pa3MepoB
MHAyKTOpa. HarpeB Mertajuila Ha DPOMBINIIEHHOM YAacTOTE, JABYXYACTOTHBIA U
MU30TEPMUYECKUNA HArpeB. VHIyKIIMOHHBIE YCTAHOBKHU ISl MAJIOOKHCIIUTENIBHOTO U
0€30KHCIUTENBHOTO HarpeBa. [naMeHHO-UHAYKIIMOHHBINM HAarpeB

KonTakTtHbelil HarpeB. CyuHocTh HarpeBa. KoagduimeHt noiaesHoro aeicraus
YCTAHOBKH. YCTPOWCTBO M OCHOBHBIE BU/bl YCTaHOBOK. KOHTaKThl, KOHTaKTHOE
NABJICHUE M pACIpENEICHUE TeMIIepaTypbl IO UIMHE 3aroToBKu. OmnpenencHue
BpeMeHM HarpeBa. O0acTh NPUMEHEHUS, IPEUMYIIECTBA U HEJOCTATKU KOHTAKTHOTO
Harpesa.

Harpes B meuax comporuBinenus. HarpeBaTenbHbIE 2JEMEHTBHI M UX PACUET.
[IppuMeHeHne 3IIEKTPONEYEr CONPOTUBIEHUS Uil HAarpeBa LBETHBIX METAJUIOB.




VhpaBieHue JIEKTPUYECKHMMHU HArpeBaTelbHbIMM I€YaMU U yCTPOWCTBaMHU.
Koutposnb Temmnepatypsl. TexHuka 6€30MacHOCTH pU 00CITyKMBAHUU.

[InamenHsIil HarpeB. TomnBo U ero cxuranue. CymHOCTh MPOLECca TOPEHUS.
YcrpoiicTBo ropenounsix 6;10k0B. KoHTpoIb mpoliecca ropeHusi.

OcHoBbl Ternonepeaaun B neyax. OCHOBHOE ypaBHEHUE KUHETUYECKONU TEOPUH
ra3oB. ['mmore3a bonplMaHa O paclnpeneneHWH CpPEeIHEW DHEPTUU II0 CTENEHSIM
cBOOO/BI. YpaBHEHHME COCTOSIHUE HicanbHOTO rasza. SBnenue Ban-nep-Baannbca.
TepMoanHaMuueckoe paBHOBecHE 0 MakcBeILTy.

Pabota B Mmakpocucteme. Kamepa Bunbcona. TpaekTopus 3apsiKeHHBIX YaCTHIL.
Crpoenne  kpuctamuioB. Cummerpuss  KpuctamwioB.  DHU3WYECKUE  TUIIBL.
Kpucramnusanus meraio. @a3oBbie NpeBpaILICHUS.

[lepenaua  TEmIOTHI  TEIUIONPOBOJHOCTBIO  MPH  CTAMOHAPHOM U
HECTAllHOHAPHOM COCTOSIHUAX, 4YE€pPE3 OJHOCIOWHY) M MHOTOCIOMHYK) CTEHKY.
Kosddumment tennonpoBoanoctu. Ilepenaya TemiaoTbl KoHBekuuen. Dopmyina
Herorona. Jlyuucrteiii TermnooomeH. 3akoH Credana-bonsiiMana u  Kupxroda.
Temnonepegaya B paboyeM NPOCTPaHCTBE HarpeBaTenbHOM mneun. OmnpeneneHue
KOJIMYECTBA TEIUIOTHI IMEPENaBaEMOM OT ra30oB Ha METAUI C YYETOM KOCBEHHOM
Terionepenayn kinagaku. [lepemada TETUIOTHI OT IBIMOBBIX Ta3oB K arMocdepe 1exa
yepe3 IUIOCKYK0 MHOTOCIOMHYH CTeHKY. [loTepn TemoTel H3iMydyeHHEM 4Yepes
OTKpPBIThIE OKHA. 3allIUTa OT TEILIOBOTO U3TyUYCHHS.

TemnoBoit Oananc mnnameHHOW meyd. KOHCTPYKIMS IUTaMEHHBIX MeYeil.
Marepuaisl 1151 CTPOUTENIBCTBA MEUEH. DINEMEHTHI KOHCTPYKIIMH NIEYEH: KIIaIKa CTEH
Y CBOJIAa, Kapkac, noa. MexaHnu3zauus nocaJKu, MePEeMEIICHUS U BBITPY3Ka 3arOTOBOK.

3.4 TemaTrnka ceMHHAPCKUX/NPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. IIpakTryeckue 3aHsITUs

[TpakTrueckas padota 1. Pacuer TemionpoBOaHOCTH TTEYH.

ITpakTuyeckas paborta 2. PacueT TemonpoBOJHOCTH MHOTOCIOWHON NIeUn

[TpakTuyeckas padora 3. PacueT HHIYKIIMOHHOTO HarpeBaTess

[TpakTrueckas padota 4. [locTpoeHrne KpUBBIX U3MEHEHUH TEMIIEPATYPHBIX HAIIPSKECHUH

3.5 TemaTrnka KypcoOBBIX POEKTOB (KypCOBBIX pador)
KypcoBbie paboThl/IPOEKTHI HE MTPETyCMOTPEHBI.

4.  YdyeOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE o0eceyeHne
4.1 HopmaruBHbie 10kyMeHTbI 1 'OCTbI

1. TOCT 34518-2019 Ileun npoMBbILIUIEHHBIE U arperarbl TEIJIOBbIE



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

YCTPONCTBA KY3HEYHOT'O MPOU3BOJICTBA. YueOHoe mocobue. M: MAMU, 2010.
2. Upono E.W. KBanToBas ¢usuka. OCHOBHbIE 3aKOHBI. YueOHOE MOcoOue,
2001, - 272 c.

4.2.1 JlonotHUTEIbHAN JIUTEPATypa

2. 1 CrenanoB B.A., Aipanerssn A.C., JlaBpunenko B.FO. Dnexrponarpes
3aroTOBOK TO/JT IITAMIOBKY. YueOHoe mocooue. M.: MY, 2008, 140 ¢
4.2.2 PekoMeHayeMble CAUThI

- OBC «JIAHb». Konnekuus «MHxenepHo-rexundeckue Haykn» (http://e.lanbook.com);

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

- Hay4Has sekTponHas oubnunorexka eLIBRARY.RU (http:/elibrary.ru);

- OBC «YHuBepcuTeTcKas onbmuoreka onnaiH (www.biblioclub.ru);

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

- ObC «IOPAUT» (www.biblio-online.ru);

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

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

Kaxnaplii  cTymeHT oOecreueH WHAWBHIYATbHBIM  HEOTPAHUYCHHBIM  JIOCTYIIOM K

3JIEKTPOHHBIM OMOroTekam yHuBepcuterta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 DJ1eKTPOHHBIE 00pa3oBaTe/bHbIE pecypchl

DNEeKTPOHHBIN 00pa30BaTEIBHBIN pecypc Mo JAHHOMY KYpPCy HaXOAHUTCs B pa3paboTke:

4.3 CoBpeMeHHbIe TIpo(ecCHOHATIbHBbIE 0a3bl JAaHHBIX W HHGPOPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

<<Tex3Rc11epT» — CIIPpaBOYHAd CUCTCMA, ITPCAOCTABJIAIOIaA HOPMATUBHO-TCXHUYCCKYIO,

HOPMAaTHBHO-IIPABOBYIO HH(OPMAIIHIO: TeX-IKCHepT.pdh

5. MarepuajbHO-TEXHUYECKOE 00ecreyeHue
Cnenunamm3upoBanHbeie  ayauTopuun  kKadeaper «OMJIuAT»  (aB2509, aB2508) wu

MexkadenpanpHas —nmaboparopus  «CAIIP-TII» (aB2514) ocHameHbl KOMIBIOTEPHBIM U
MPOSKIIMOHHBIM ~ O0OpYJOBAaHUEM,  COBPEMEHHBIM  CHEIUAIM3UPOBAHHBIM  IPOTPAMMHBIM
o0ecrieyeHueM. JlaGopatopun  kadeapsr «OMJIuAT» (A-OMJ, aB2102) ocHamieHbI
[ITAMIIOBOYHBIM, 3arOTOBUTEIBHBIM W HWCHBITATEIBHBIM O00OpYIOBaHUEM, JIA0OpaTOPHOU U
SKCIIEPUMEHTANIbHOM  OCHACTKOM, KOHTPOJBHO-U3MEPUTEIbHBIMU MPUOOpPaMH, CTEHIAMU H
HarJsAHBIMUA TocoOusMHU. VX mpuMeHeHHe MO3BOJIIET BECTH MOJHOILICHHBIN yueOHBIH mpoliecc,
MPOBOAMTDH MPAKTUUECKHUE 3aHIATHS, a TAKXKe 3aHUMATbCA C yYaCTHEM CTYIEHTOB HCCIEAOBAHUIMHU
TEXHOJIOTHYECKUX  CBOWCTB  (IITaMITyeMOCTh, COMPOTHUBIEHWE aedopMarii)  METAIIOB,



UCCIIEIOBAaHHEM METOJI0B 00pabOTKH JaBlIeHHEM, ONTBITHO-KOHCTPYKTOPCKUMH paboTaMu, IPUBHUBAsI
Oo0y4yaromuMCsl HaBBIKM  CaMOCTOSITEJIbHOM  HAY4YHO-HCCIIEJIOBATEIbCKOM  JEATENbHOCTH U
npodecCHOHATBLHON JeATeNbHOCTU. JlaHHBIE O TNpPOrpaMMHOM OOECIEYeHHH, JIaOOPATOPHOM
obopynoBaHuu npeacTaBieHsl B cripaBke MTO.

6. MeToauveckue peKOMeHIalNU

Meroauka npenoaaBanusi qucuuimnibl «OU3NKO-XUMHUYECKHUE TTPOLECCHI TTIPU
HAT'PEBE B OBPABOTKE JABJIEHMEM » u peanu3anusi KOMIETEHTHOCTHOTO MOJAXOAa B
U3JI0’)KEHUU U BOCIIPUSATUU MaTepHalia MpeaycMaTpUBaeT UCIOIb30BaHUE CIENYIOIINX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEIECHUS ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

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

— BHEAyJIUTOPHBIC 3aHATUS: CAMOCTOSITEIbHOE U3YUYEHHE OT/IEIbHBIX BOIIPOCOB, MOJArOTOBKA
K J1a0OpaToOpHBIM paboTaMm.

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3MmoxHO TTpoBeIcHUE 3aHATHI M aTTECTAIMK B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHnEeM
CUCTeMBbl JUCTaHIHMOHHOTO o0yuyeHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

[Topsimox mpoBeneHUs: pabOT B AUCTAHIIMOHHOM (opMare yCTaHABIMBACTCS OTICIbHBIMHU
PacCIOpsDKEHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe M/UiIH IIEHTPOM y4eOHO-METOINYECKON PabOTHI.

6.1 MeroauyecKkue peKOMEHJANHHU JIS NPeNnoJaBaTejia MO0 OPraHu3alHuu
o0yueHust

6.1.1. IlpennonaBarens OpraHu3yeT NpenoiaBaHue JUCLUILIMHBL B COOTBETCTBUU C
TpeboBanusmu "llomoxkeHust 06 opranuzari o0pa3zoBaTeILHOTO Ipoiecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (rinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

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

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

- BUJBI M (POPMBI TPOBEACHHUS 3aHATHH MO JUCUUIUIMHE, BKIIIOYAs! MOPSIOK IPOBEACHUS
3aHATUN C MPUMEHEHUEM TEXHOJIOTUN AUCTAaHIIMOHHOTO OOYUEHHUS U CUCTEMBbI TUCTAaHI[MOHHOTO
oOyuenus yausepcuteta (CJJO Mocnonurexa);

- BUJIbI, COJIEp>KaHUE U TIOPSAIOK MPOBEACHUS TEKYILIETr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHUS MPOMEKYTOYHON aTTECTallUU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. loBomuT 10 CBEACHUS CTYEHTOB I'paviK BBHITIOJIHEHHS YU4EeOHBIX PaldoT,
npenycMorpenssix PITI.

6.1.5. Heo6xoauMo ¢ camoro Hauasa 3aHATHH pEeKOMEHI0BAaTh CTYJCHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATYPy U yKa3aTh IyTH JOCTYIA K HEH.

6.1.6. B Hauasie Wi B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JJIsl MOJATOTOBKH K
IIPOMEKYTOUHOH aTTECTALUU.

6.1.7. Pexomenayercs daxt o3nakomsienus cryaeHToB ¢ PIIJI u rpadukom paboTh
NUCbMEHHO 3a(hUKCHPOBATh MOAINUCHIO CTYIEHTA B JIMCTE O3HaKOMJIEHUS ¢ conepxkanue PI1/I.
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6.1.8. IIpenogaBarenu, BeAyIIHI JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, JOJKHBI
COTJIaCOBBIBATh TEMATUUYECKUM TJIaH MPAKTUYECKUX 3aHATUH, UCIOJIb30BaTh €AMHYIO CUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUH JAUCIUIUIMHBI.

6.1.9. Tlpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSTHIO IO TIEPEYHIO OOBSBICHHBIX TEM
IpenoaaBaTeNio HeOOXOIMMO YTOYHUThH IUIAH HX TMPOBEACHUS, MPOAyMaTh (OPMYIHPOBKU U
coJiep;kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJI€HUE, 03HAKOMUTbHCS C TIEPEYHEM BOIIPOCOB
10 TEME CeMHUHapa.

B xozme ceMuHapa BO BCTYMUTEIBHOM CJIOBE PACKPBITH MPAKTUUECKYIO 3HAYUMOCTH TEMbI
CEMHUHAPCKOTO 3aHATHUS, OMPENCIUTh MOPSIOK €ro MPOBEICHHUs, BPeMs Ha OOCYXKICHHE KaXKIOTrO
yueOHOro Bompoca. [IpumeHsiss (QpPOHTAIBHBI OMPOC JaTh BO3MOXHOCTH BBICTYIUTH BCEM
CTyJEHTaM, MPUCYTCTBYIOIINM Ha 3aHATHH.

B 3aki0unTenbHONM 4acTH CEeMUHAPCKOTO 3aHSATHUS CIIEAYET MOJIBECTH €I0 UTOTH: JIaTh OLIEHKY
BBICTYIUICHUH KaXKIO0T0 CTYJeHTa U y4eOHOMU TPYIIIHI B IETIOM. PaCKpBITh OJIOKUTENBHBIE CTOPOHBI
U HEJIOCTaTKU MPOBEJECHHOTO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HA BOIPOCHI CTYACHTOB. BbIiath
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIIEAYIONIEMY 3aHATHIO.

Bo3MokHO mTpoBeieHne 3aHATHI U aTTECTallMi B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cucteMbl auctaHimoHHoro ooydyenus ynusepcurera (CHO-LMS). Tlopsamok npoBenenusi paboT B
JTUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTICIBHBIMU PACHOPSHKCHHUSIMH TIPOPEKTOpa II0
yaeOHOM paboTe U/WUiu IIEHTPOM YIeOHO-METOIUUECKONW PaObOTHI.

6.2 MeToz[qucmle YKasaHus 1Jis oﬁyqamumxcn IO OCBOCHHUIO TUCHUIIJIMHBI

6.2.1. CTyaeHT ¢ caMOro Havyajila OCBOEHHUSI TUCIUIUIMHBI TOJXKEH BHUMATEIHHO 03HAKOMUTCS
¢ pabodeil mporpaMMoOi TUCITUTIITUHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi rpaduK BBHIMOIHEHUS Y4eOHBIX padoT,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHMiA IpyruxX AUCHMIUIMH, W3y4aeMBbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUH W TPOLEAYpP TEKYIIEH M MPOMEXKYTOUYHOW aTTeCTallU C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB HH(MOPMAIIMOHHON 00pa30oBaTEeIbHON Cpelbl JUCTAHIIMOHHOTO
obpaszoBanusi yHmBepcutetra (LMS Mocnonurexa), KaKk 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 CHUTYallMI0 C IpernojaBaTeieM
JUCIUTUIAHBI.

7. DoH/ OLIEHOYHBIX CPEeICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4YeHHUA

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

JUJ11 KOHTPOJISl YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUS JUCLIUIUIMHBI HACTOSILEN TIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYIIEeH yCrIeBaeMOCTH (TEKYIIINI KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALU.

B nporiecce 00ydeHns UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHBIE (POPMBI CaMOCTOSTEIbHOM
paboThI CTYJCHTOB, OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJI YCIEBAEMOCTH U IPOMEXKYTOUHBIX
aTTeCTaluu:
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B detrBepToM cemecTpe:
- IOATOTOBKA K CCMUHAPCKUM 3aHATUAM, BBIIIOJIHCHUC CAMOCTOATCIIbHBIX Bal[aHI/Iﬁ n ux
3alUTa; TECT; IK3aMEH.

7.2 1Ikana 1 KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUeHHs

IToka3aTenem oLleHUBaHMs KOMIIETEHIIMH Ha PAa3IMUHBIX dTanax ux (GOpMUPOBAHHUS SBIISIETCS
JOCTIKEHUE 00YUYaIOIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHS MO JUCHUIUIMHE (MOIYIIIO).

[IIkanb! OLEeHUBAHUS PE3YIbTATOB IPOMEXKYTOUHON aTTECTALlMU U UX OIMCAHUE:

®opMa MPOMEKYTOUHON aTTECTALUU: SK3aMEH.

ITpomesxyTouHas aTTecranus oOy4aromuxcs B popMe sK3aMeHa IPOBOJUTCA 110 pe3ybTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAaHHOU
JUCLHUIUIMHE (MOAYIIIO), IPU 3TOM YUUTBIBAKOTCS PE3yJIbTaThl TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH IOCTHXKEHHS OOYydYaloUIMMHUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0y4yeHMs] MO JAUCUUIUIMHE (MOIYJI0) IPOBOAMUTCS NpEnojaBaTeleM, BEAYIIMM 3aHATUS IO
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. 1o nToram mpoMeXxyTOuHOM aTTecTanuu 1o
JUCLUIUIMHE (MOJYJIIO) BBICTABISICTCA OLIEHKA «3aYTEHO» WIN «HE 3auTeHo». HeobxomumeiM
YCIIOBHEM IPOXOXKICHUS MPOMEKYTOUHON aTTECTAIlMH SBJISIETCS BHIMOJHEHUE BCEX BHUIOB paldoT,
MPEAYCMOTPEHHBIX JaHHOW pabdodeit mporpammoirt nmo muctumuinae «OPU3NKO-XUMNYECKHUE
[NPOLIECCHI 1P HAI'PEBE B OBPABOTKE JIABJIEHMEM ». Ha naty npoBeacHuUs
IIPOMEKYTOUHOW aTTEeCTallud CTYJIEHThl [JOJDKHBI BBINOJIHUTH BCE BHJbI y4eOHOW paboTHl,
NpeIyCMOTPEeHHBIE paboueit mporpammoir mo aucuumauHe «PU3NKO-XMMUUYECKUE
ITPOLECCHI ITP11 HATPEBE B OBPABOTKE JIABJIEHUEM », a UMEHHO BBIIOJIHUTH PACYETHO-
rpapudeckue nadboparopHsie paboTsl - 16 paboT, BEIMONHUTE | KOHTposbHYIO padory. Ecnu He
BBIIIOJIHEHbl HEOOXOAMMBIE YCIIOBHUS, CTYAEHTHl IOJY4alOT HEYJOBJIETBOPUTEIBHO WIM HE
JIOITYCKAeTCsl 10 IPOMEKYTOUYHOM aTTECTALMH.

HIxaJjia oneHUBaHUA Onucanmne

BoeimonHensr  Bce  BHABI  y4eOHOW  paboTHI,
PEeyCMOTPEHHBIE pabodell MporpaMMoOi TUCIUTLIUHBI.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUI,
HABHIKOB TMPHUBEJACHHBIM B Ta0NHIAX IOKa3aTesei,
Ormiio OTepuUpyeT NPUOOPETCHHBIMU 3HAHUSIMU, yMeHH;IMH:
HaBBIKAMM, MPUMEHSAET MX B CHUTYalUSX HNOBBILICHHON
cinoxHoctd. [lpm  3ToM MOryT OBITH JOMYIIEHBI
HEe3HaYUTeNIbHbIE OLTNOKH, HETOYHOCTH, 3aTPYJHEHUS ITPU
AHAIMTUYECKUX ONEpalusiX, IEPEeHOCEe 3HAHUN U YMEHU

Ha HOBBIC, HCCTAHAAPTHBIC CUTYallUuU.

BeimonHensr  Bce  BHABI  y4eOHOW  paboTHI,
MIPEAYCMOTPEHHBIE paboveil MporpaMMoON TUCITUTIIIUHBL.
X CTyneHT  [IeMOHCTpUPYET  HEMOJIHOE, IMPaBHIbHOE

OPOTIO COOTBETCTBUE 3HAHWH, yMEHUI, HABBIKOB IIPUBEICHHBIM B
TabnuIax Moka3arteneil, auOo eciu mpu 3TOM ObLTH

JIOTTYIIIEHBI 2-3 HECYIECTBEHHBIC OIIHNOKH.
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Beimonnensl Bce  BHIBI  yueOHOW  paloOTHI,
PEeyCMOTPEHHBIE pabodell MporpaMMoOi TUCITUTLIAHBI.
CTyneHT JeMOHCTpUPYET COOTBETCTBUE 3HAHWUM, B
Y 10BIETBOPUTEIILHO

KOTOPOM OCBEIlleHAa OCHOBHAs, HauOoJiee Ba)KHAsl 4acTb
MaTepuaia, HO IPU 3TOM JOIYIICHA OJHA 3HAYUTENIbHAS

omrn0OKa WM HETOYHOCTb.

He BbimosiHeH onuH wim 0ojee BHIOB y4eOHOM
paboThl, MpenyCMOTPEHHBIX pabodell  Mporpammoit
mucuiineel.  CTyIeHT — IeMOHCTPHUPYET — HEMOJHOE
COOTBETCTBHUE 3HAHWH, YMEHH, HABBIKOB ITPUBEACHHBIM B
Ta0NMIaX MOKa3aTeNnei, IOMyCKaroTCs 3HAa4YNTeIIbHbBIC
HeynoBnerBopurtenbHO . .

OmMOKH, NPOSBISAETCS OTCYTCTBHE 3HAHUHM, YMEHUH,
HaBBIKOB IO PALY IOKa3zaTesied, CTYACHT HCIBITHIBAET
3HAYUTEIbHbIE  3aTPyJHEHHs TpU  ONEPHUPOBAHUU
3HaHUSIMH U yMEHUSMH IPH UX [EpPeHOCce Ha HOBBIC

CUTYaLlHH.

7.3 OueHo4HbIe CpeACTBA

7.3.1. Texkyuuii KOHTPOJIb
Jliis ipoBeIeHUs TEKYLIEro KOHTPOJIS IPUMEHSIIOTCS CleAyIoue GOpMBbL: pacuemuo-
epaguueckue camocmosamenvhsie pabomvl, KOHMPOIbHASA paboma, mecmel.

7.3.2. [IpoMe:KyTOYHASI ATTECTAIUSA

[TpomMexyTouHas aTTecTamus MpoBOIUTCS Ha 1 cemecTpe oOydeHus B popme sK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHUIeTaM, OTBETHI ITPEIOCTABIIAIOTCS MUCbMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. buieTsl popMHUPYIOTCS M3 BOMPOCOB MPEACTABICHHOTO HUXKE MEPEUHS.

PernameHT npoBeieHusi JK3aMeHa:

1. B Ouner Bkitouaercs (4) Bormpoca U3 pa3HbIX pa3/IesioB AUCIUIUIMHBI U (OTHO, /IBA )
MPAKTUYECKUX 3aaHUs

2. [lepeueHb BOMPOCOB COOTBETCTBYET TeMaM, H3y4E€HHBIM Ha JICKITMOHHBIX U
71a00paTOPHBIX 3aHATHIX (IIPHUIIATACTCS).

3. BpeMms Ha MOATOTOBKY MUCBMEHHBIX OTBETOB - 10 40 MUH, YCTHOE coOeceoBaHue - J10
10 MunyT.

4. IIpoBeaeHue arrecTanuu (PK3aMeHa) ¢ UCMOJIH30BAHUEM CPEJICTB AIECKTPOHHOTO 00yUEHUS
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH BHITIOTHSIETCS B COOTBETCTBUU C YTBEPIKIEHHBIM
B yHHBepcurete "[lopsiakoM nmpoBeaeHus NPOMEXKYTOUYHON aTTeCTallMU C UCIIOJIb30BAHUEM CPEICTB
AIIEKTPOHHOTO 00YyUEHUS U ATUCTAHIIMOHHBIX 00pa30BaTEebHBIX TEXHOIOTHiA"

dopma, mpemycMOTpeHHas Y4eOHBIM IUIAaHOM - 3K3aMeH. [IpomexyTouHasi arrecraius
MIPOBOAUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KICHHBIM paclHCAHUEM 3a4€THO-IK3aMEHALMOHHON
ceccur. Jlo nmaTel mpoBeAEeHUS NMPOMEKYTOUHOW aTTECTAllMM CTYAEHT JOJIKEH BBIIIOJIHUTH BCE
npakTH4eckue paldoThl, MPEAYyCMOTpPEHHbIE HacTosule paboueld NpPOrpaMMoil JUCIUIUIMHBIL.
[Tepedenn 00s3aTENBHBIX padOT U opMa OTYETHOCTH 1O HUM MPEJICTABIICHBI B TAOJIHUIIE:
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Bun paboTst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJISA

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

paboTHI.

Ecnu He BbINOJIIHEH OAMH WK Oosiee BUIOB YUeOHOH paboThl, yKa3aHHBIX B TAOIUIIE,
IpernoiaBaTesb UMEET NMPaBO BHICTABUTH HEYIOBJIETBOPUTEIHHYIO OLIEHKY 110 UTOTaM
MPOMEXKYTOUYHOM aTTECTALIUH.

7.3.3. Bonnpocsl 1J1S1 OATOTOBKH K IK3aMeHYy
. B cneacTtBuM 4Yero BO3HUKAIOT HAIPSIKEHUS B TMOBEPXHOCTHOM CIIOE TIPHU
MJIJAaMEHHOM Harpese.
TeMmneparypHblil UHTEPBAJI KOBKH U IITAMIIOBKH.
SIBneHus1, NPOUCXOASIINE B METAILIE [IPU HArPEBE.
Oxnaxk1IeHNE OKOBOK.
PacueT npooKUTENBHOCTH HArpeBa 3aroTOBOK.
Knaccudukanuys cnoco00B Harpesa.
@u3nuecKre OCHOBBI MHIYKIIMOHHOTO HarpeBa.
Y CTpOCTBO HHAYKIIMOHHOM YCTaHOBKH.
9. Bunbl UHIYKTOPOB.
10.Pexumbl Harpesa.
11.251eKTPOKOHTAKTHBIN HAarpeB.
12.KIT/l ycTaHOBKH 3JI€KTPOKOHTAKTHOI'O Harpesa.
13. HarpeB meTania B 3J1€KTPUUYECKUX M€YaX COMPOTUBIICHUS.
14. Marepuan u (opma HarpeBaTeIbHBIX SJIEMEHTOB TIEYEH COMMPOTUBIICHHUSI.
15. HarpeB 3aroToBOK B COJISIHBIX BaHHAX.
16. HarpeB 3aroToBOK B 3JIEKTPOJIUTE.
17. TonnuBo o715 IIaMEHHBIX Neuel. Ternora cropanus TOIIMBA.
18.Cy1mHoCTh TIpo1ecca ropeHusl.
19.YcTpoliicTBO AJ1sl COKUTAHUS Ta3a.
20. OTBOA IBIMOBBIX ra3oB. PekymepaTopsl M pereHepaTopsl. Pekyneparopsl u
pereHepaTopsl.
21.YcTpoilcTBO ra30Boii KAMEPHOM NEYH.
22. YCTpOMCTBO ra30BOi METOANYECKOM MEUH.
23.Tennonepenaya B rneyax.
24 .KoHBeKI1IHsS.
25.1zny4enue.
26.TemionpoBOAHOCTb.
27.TennoBoii OanaHc MIAMEHHOMN MeYHu.
28.DyTepoBKa Meyeil.
29. O6cnmyXruBaHHE U PEMOHT TeUeH.
30.OcHOBHOE ypaBHEHHE KUHETUYECKON TEOPUHU Ira30B.

[E—

i A
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31.I'mnote3a bonbliMaHa o pacnpefeNeHud CpeAHell SHEePruM IO CTEeNeHsIM
CBOOO/IEI.

32.YpaBHeHHE COCTOSIHUSA HJACAIbHOrO rasza. SIBiieHus Ha rpaHuiiax BaH-aep-
Baanbca

33.TepmonuHamuyeckoe paBHOBecUe 1o MakcBesty

34.3akon bonpumana

35.1lepexo1 3 HEPAaBHOBECHOT'O COCTOSIHUSL B paBHOBeCHOE. PopMyiia bonbimana.

36. TepMoiMHAMUYECKUI OTEHIMANL. BHYTpEeHHss1 SHEPrun

37. TepmonuHaMudecKuii moTeHIMAI. BHemHss sHeprust (CBOOOIHAS).

38.CB0OOIHBIC STIEKTPOHBI METAJLIIE

39.TennoemMKOCTh TBEPABIX TEI

40. KonebaTenpHas SHEPrys KPUCTATUIMUYECKON PEIIeTKU

41. N3otepmbl Ban-nep-Baanbca

42.MetacTaOUJIbHBIE COCTOSIHUS BEIllECTBA

43.Da3oBble nepexoibl. MeTacTaOuibHbIE COCTOSHUS

44 .Ypasuenue Knanelipona-Knaysuyca

45.]lnarpamma COCTOSTHUM B TpeX 00J1acTsIX

46.11epBblii 3aKOH TEPMOAUHAMUKH

47.BTOpoii 3aKOH TEPMOJTHHAMUKHU

48.Pabota B MakpocucteMe. M3oxapudeckuii 1 n300apuyIeCKuii Mporiecc.

49 .M30TepMUYECKH U aAMO0aTHUECKUN TTPOIIECCHI.

50.Kamepa Bunbscona. Tpaektopust 3apsiKEHHBIX YaCTHI

51.Ctpoenue kpuctaiioB. CumMeTpus

52 Kpucramnuzauus MetamioB. @a30Bble MPEBPALLICHUS

53.BHyTpeHHee TpeHHe MOJIEKYH C TOUKU 3PEHUS MEXaHUKH

54.BuyTpeHHee TpeHHUE (BS3KOCTb) C TOUKHU 3PEHUSI MOJIEKYJISIPHO-KHHETUYECKON
TEeOpUu

55.Koaddurment nepeHoca, ero aHaaus.



