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

Huctummuaa  « DU3UKO-XUMUHWYECKUE TTPOLIECCHI TTIPU HAT'PEBE B OBPABOTKE
JABJIEHUEM » sBasercs AWCIUIUIMHOW MPO(PECCHOHAIIBHOTO HAINpaBlIeHUs U3 paszena
AJIEKTUBHBIX TUCIUIUIMH B TTOJITOTOBKE 0aKaTaBpOB B TEXHUYCCKUX YUCOHBIX 3aBEICHHUSIX.
K ocHoBHBbIM 1easim ocBoenus aucuuininael « DUSUKO-XUMUWYECKHWE ITPOLUECCHI ITPA
HATPEBE B OBPABOTKE JJABJIEHUEM » ciienyeT oTHeCTH:
— TMOATOTOBKA CTYJICHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaTU(UKAIUOHHON
XapaKTEPUCTUKON OakajaBpa 1o HaIllpaBJICHUIO;
— (hopmupoBaHKE OOIICMH)XCHEPHBIX 3HAHUW U YMEHHUH 110 TAHHOMY HalpaBJICHUIO;
— U3y4YeHHE (PU3MKO-XUMUYECKUX U XUMHYECKHX MPOIECCOB, MPOUCXOISAIINX B METaJIe
IIpU HarpeBe, U3yYCeHHUE COBPEMEHHBIX TEXHOJIOTMH HarpeBa MeTauia moj o0paboTKy
JIaBJICHUEM, 3HAKOMCTBO C KOHCTPYKIIMSMHM TeUeld U OMUCAHUEM MX pabOThI, MPUHITON
TEPMUHOJIOTHEN, METOJIUKON pacyeTa.
K ocnoBaBIM 3amauam ocBoeHus auciuiuinabl « DU3NKO-XUMHWYECKHUE IMTPOLECCHI
1P HAT'PEBE B OBPABOTKE JJABJIEHMEM » ciaenyer oTHeCTH:
— OBJAJICHUE TEOPETUYECKHUMH W TMPAKTHUYECKUMHU HaBBIKAMHU BBIOOpAa METOIUKH
HarpeBa 3aroToBOK M0J] 00pab0TKy MaTepuasoB JaBICHUEM
— pacHIMpeHue Hay4HOTrO KPyro3opa JaeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HAHUN
Ha 0a3e KOTOPBIX OYIYIIUH CHEIHAIUCT CMOXET CaMOCTOSTEIBHO BBIOPATH Ty
METOJIMKY HarpeBa, KoTopas HeoOXoauMa B OINpPEIeJICHHOM IpPOIecCce MPOU3BOJICTBA
JIETaJH.

O6yuenue no pucuuminae « DU3NKO-XUMHUYECKUE TTPOLIECCHI [1P1 HATPEBE B
OBPABOTKE JABJIEHMEM » nanpaBineHo Ha (GOpMUPOBaHUE Yy OOYYAIOUIMXCS CIEAYIOLINX
KOMIIETCHIINN:

Kon 1 HamMeHOBaHHe KOMIIETeHIHI NuaukaTopsl 10CTHKEHUS
KOMIIETeHIIUH
OIIK-1 Cnoco0OeH NpUMEeHATh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE €CTECTBEHHOHAYYHbIE U OOILEHH)KEHEPHBIE
3HAHUS, METOIbl MATEMATHUECKOI0 aHAJIW3a U | 3HAHUS, METO/Ibl MAaTEMAaTUYECKOr0 aHaIn3a u
MOJIETTMPOBaHUs B IPO(eCcCUOHATBLHOM MOJIETIMPOBAHUS IPU PELICHUH 33/1a4,
NeSITeIbHOCTH CBSA3aHHBIX C TEOPETUUECKUMHU WU

HKCIIEPUMEHTAJIbHBIMU UCCIIEOBAHUSIMHU
NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
UCIOJIb30BaHUS 3HAHUN (PU3UKHU U
MaTEMaTHKU JJIS pELICHUs 3a1a4
TEOPETUYECKUX MM IKCIIEPUMEHTAIIBHBIX
HCCIEe0OBaHUN

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMBbl

JlMcIuIuIMHA OTHOCHTCSI K YUCITYy TPO(ECCHOHATBHBIX YUEOHBIX MUCIHIUIHH JIEKTUBHOTO
mukna OOIL.  [lucuuruiiHa JIOTMYECKH B3aUMOCBS3aHA CO  CIEAYIOUIMMH JUCHMIUIMHAMHU U
npaktukamu OOIT:

- Hpe,Z[MeTBI 0s10Ka «BpIcas MaT€MaTHUKa»,

— Ou3mkKa;
— MarepuanioBenenue;



— PecypcocOeperaroryie TEXHOJIOTHU B 00pa0OTKe TaBICHHUEM;
— OCHOBBI IPOEKTUPOBAHUS U OPTaHU3ALNN YYACTKOB 3arOTOBUTEIIBHBIX IIPOU3BO/ICTB;
— Teopust u TexHONIOTHUS TOpsTYEi 0OBEMHOM IITAMIIOBKH;

- Teopml N TCXHOJIOTHA IIPOKATKH.

3. CTpyKTypa Hu coaepkaHue TUCHUNINHBI

OO01mmas TpyA0eMKOCTh TUCHHUTUTHHBI COCTaBIsIeT 4 3Kk3aMeHHbIX eaunull (144 gaca).
Nzyuaercs Ha 4 cemecTpe 00yuenus. @opma NpomMeKyTOUHOM aTTECTALUU - HK3aMEH.

3.1 Buabl yueOHoI1 padoThbl U TPYA0EMKOCTH

3.1.1.0unas popma oOydeHuUs

Ne . KoauuvecTBo CemecTpbl
Bun yueOHoii padoThl
n/n 4acoB 4 cemecTp
1 | AyautopHble 3aHATHSA 54 54
B Tom uucie:
1.1 | Jlekuun 36 36
1.2 | CemuHapcKue/MpaKkTUIECKUE 3aHITHS 18 18
1.3 | JIabopaTopHbIe 3aHATHS
2 | CamocTosiTeqbHas1 padoTa 90 90
B ToMm uucie:
2.1 | IToaroroBKa K CEMUHAPCKUM 3aHITHSIM U 50 50
3alllUTE CAMOCTOSTEIbHOU pabOThI
2.2 | CaMOCTOSTEIILHOE U3yYEHUE 40 40
TEOPETUYECKOT0 MaTepraia u MOArOTOBKa K
HK3aMEHY
3 | Ipome:xkyTouHasi aTTecTALUSA
Dx3amen/nud. K3aMeH/IK3aMeH IK3aMeH 9K3aMEH
Hroro 144 144
3.2 Temaruvyeckuil JIaH U3YyYEHHUS] AUCHUNINHbBI
(o ¢popmam oOyueHus)
3.2.1. OuHas dpopma oOyueHust
TpyaoeMkocThb, yac
AynutopHas paéora =
D 9 L 5 E
Ne Pa3nenni/TeMmbl o < & % = i w | B % § s
n/n JAUCHMILTHHBI 3 =1 ;!; o E S é 22| 88
2 5 |EEE| 23| EE| 5 &
= | 528 88| 84 ¢
SE|& |&%|;
Q
1 Paszpnea 1. 36 920
Tema 1. PaboTa B Makpocucreme. 4 2 10
Tema 2. Harpes u oxnaxxaeHue 4
MeTajuia 10




Tema 3. DIEKTpPOHArPEB MeTaIa U 4 4
HarpeBaTeyIbHbIE YCTPOWCTBA. 10
Tema 4. HarpeBatenbHbIM 4 2
HUHIYKTOP 10
Tema 5. KOHTaKTHBIN Harpes. 4 2 10

Tema 6. Harpes B mewax

COITPOTHUBJICHUSA 10

Tema 7. [ImamMeHHbII Harpes. 4 2 0

Tema 8. [Iepenada TEIUIOTHI 4

TETUIONPOBOIHOCTHIO 10

Tema 9. TeroBoi Oatanc 4 4

IUTAMEHHOH ITeYn 0
36 18 90

3.3 Conep:xkanue THCUMILIMHBI

HarpeB u oxnaxzaeHue meramia. OCHOBHBIE MapaMETpPbl, XapaKTEPU3YHOLIUE
nporiecc Harpesa. TemmnepaTypa HarpeBa. TeMneparypHbIi HHTEPBa INIACTHYECKOTO
nedopmMupoBaHus. SBIEHMs, TPOUCXOASIINE B METallie IpU Harpese. TernoBblie U
CTPYKTYypHble  HampspkeHus.  OkxucieHue u  o0e3yriepokuBaHue. Pacuér
NPOJOJDKUTEILHOCTH HarpeBa. Oxnaxnaenue wmetamwia. (OcoOEHHOCTH HarpeBa
LBETHBIX METAJIJIOB.

DJIEKTpOHArpeB MeETallJla M HarpeBaTelbHblE YCTpoiicTBAa. MHIYyKIIMOHHBIM
HarpeB. Pusnyeckas CYIIHOCTb HMHAYKIMOHHOIO Harpesa. Termionepenada IpU
WHIYKIIMOHHOM HarpeBe. KosppuuueHT monae3Horo IeWlCTBUs: AICKTPUUYECKUH,
TEPMUYECKUI, MOJHBIA. BBIOOp 4acCTOTHI TOKA M ONpENETICHUE MPOJOIKUTEIbHOCTH
Harpesa.

Harpeparenbnblii unAaykTOp. Buael mHaykrtopoB. OmnpeneneHue pa3sMepoB
MHAyKTopa. HarpeB Meramia Ha NOpPOMBIIUIEHHOM YacTOTE, ABYXYaCTOTHBIA U
MU30TEpMHUYECKUNA HarpeB. MHAYKIMOHHBIE YCTAHOBKH I MaJOOKUCIUTEIBLHOIO U
0€30KHUCINTENBHOTO Harpena. [lnaMeHHO-HYKIIMOHHBIN HarpeB

KonrakThsiii HarpeB. CymHocThs HarpeBa. KoadduireHT nojae3Horo neucTBus
YCTAHOBKHM. YCTpPOMCTBO M OCHOBHBIE BHJIbI YCTaHOBOK. KOHTakThl, KOHTaKTHOE
JABIICHUE W PACHOPEACIICHUE TeMIepaTypbl MO JUIMHE 3aroToBku. OnpeneneHue
BpeMeHU HarpeBa. O01acTh NPUMEHEHHUS, IPEUMYIIECTBA U HEIOCTATKA KOHTAKTHOIO
Harpesa.

Harpes B meuax comporuBienus. HarpesarenbHble 3I€MEHTBI U UX PACYET.
[IpuMeHeHue 3JIEKTPOIeYe CONPOTUBIICHUSA JUIsl HAarpeBa LBETHBIX METAJUIOB.




VYrpaBneHue 3JIEKTPUYECKHUMH HAarpeBaTeNbHbIMH I€YaMU M YCTPOWCTBAMH.
KonTponb Temneparypsl. Texanka 0e30macHOCTH py 00CTyKUBAHUH.

[Tnamennsiit HarpeB. TomuBo U ero cxuranue. CynHOCTh MPOILIECCa TOPEHMUS.
YcTpoiicTBO ropenodnsix 010k0B. KoHTposb mporecca ropeHusl.

OcHoBBI Temonepenayu B neyax. OCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUU
razoB. l'mmore3a bonpiMaHa O paclpenesieHHH CPEAHEW SHEPIMM 10 CTENEHSAM
CBOOOJBI. YpaBHEHHE COCTOSHHE HACAIbHOrO rasa. SBinenue Ban-nep-Baanbca.
TepmoauHaMuyeckoe paBHOBecue 10 MakcBey.

Pabota B Mmakpocucreme. Kamepa Busibcona. TpaekTopus 3apsi>KEHHBIX YaCTHIL.
Crpoenne  kpuctauioB.  Cummerpuss  KpuctawioB.  Dusmyeckue  TUIBI.
Kpucrammsanus MetamioB. @a30oBble IPEBPALLCHUS.

Ilepeqaya  TEIIOTBI  TEIUIONPOBOJHOCTBKD  NPU  CTALMOHAPDHOM U
HECTAallMOHAPHOM COCTOSIHUSIX, 4Y€pe3 OIHOCIOMHYI0 M MHOTOCJIOWHYIO CTEHKY.
Koaddumument temnonpoBoanoctu. Ilepenaya TemnoTel kKoHBekuuen. dopmyia
Hptorona. Jlyuucteiii TemnooomeH. 3akoH Credana-boneiimana u  Kupxroda.
Tennonepegaya B pabodyeM NpOCTPaHCTBE HarpeBaTelbHOW meuu. OnpeaereHue
KOJIMYECTBA TEIUIOTHl MEpPeJaBaeMOl OT Ta30B HA MeETaul C YYETOM KOCBEHHOM
Terionepenaun knajaku. [lepempaya TEmoTsl OT ABIMOBBIX T'a30B K aTMocdepe 1exa
4yepe3 IUIOCKYK0 MHOTOCJIOWMHYIO CTE€HKy. [loTepu TEemoTsl HW3JIy4eHHEM 4epes
OTKPBITHIE OKHA. 3alUTa OT TEIUIOBOIO U3JIy4YECHHUS.

TeroBo#t Gananc 1utameHHOM meun. KoOHCTpyKuMsl TUTAaMEHHBIX —TE€YEH.
Marepuansl 4151 CTPOUTENBCTBA MEYEH. DIEMEHThI KOHCTPYKIIMU MEYEH: KIaJKa CTCH
U CBOJA, KapKac, noJ. Mexanuszanus ocajiku, NepeMeIleHns U BhITPy3Ka 3ar0TOBOK.

3.4 TemaTHKa CEMMHAPCKHUX/TPAKTHYECKHX U JTa00PATOPHBIX 3aHATHI

3.4.1. [IpakTrueckue 3aHATHS

[IpakTuueckas pabora 1. Pacuer TemionpoBOAHOCTH MEYH.

[TpakTryeckas padota 2. PacueT TemIonpoBOJHOCTH MHOTOCIONHON Neun

[IpakTnueckas padbora 3. Pacuer MHAYKIIMOHHOTO HarpeBaTes

[IpakTryeckas pabota 4. [locTpoeHne KpUBBIX U3MEHEHUN TEMITEPATypPHBIX HAPSHKECHUN

3.5 TemaTrnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBbie paboThl/IPOEKTHI HE MPETyCMOTPEHBI.

4. YyeOHO-MeTOoANYecKO0e U MHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmatuBHbie J1oKyMeHTHI 1 'OCThI

1. TOCT 34518-2019 Ileun npoMBILIUIEHHBIE U arperarhbl TEMJIOBbIE



4.2  OcHoBHas JuTepatrypa
1. Tletpos II.A., Kpytuna E.B., Kannun FO.I'. HarpeB u HarpeBarenbHbie

YCTpOMCTBA KY3HEUHOT'O MPOU3BOJICTBA. YueOHoe nocobue. M: MAMU, 2010.

2. Uponos E.N. KBantoBas ¢usuka. OCHOBHbIE 3aKOHBI. Y4eOHOe mocobue,
2001, -272 c.

4.2.1 JlononHuTEIbHAS TUTEPATYpa

2. 1 CremanoB Bb.A., Aiupanersn A.C., JlaBpunenko B.FO. Dnexrponarpes
3aroTOBOK ITO/T IITAMITOBKY. YueOHoe rmocooue. M.: MI'TY, 2008, 140 ¢
4.2.2 PekoMeHayeMble CAUTDI

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

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

- Hay4Has snekTpoHHas oubnuoreka eLIBRARY.RU (http://elibrary.ru);

- OBC «YHuBepcuteTcKas Oubnuoreka onnaiH (www.biblioclub.ru);

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

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

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

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

Kaxnpiii  cTymeHT ofOecriedeH HMHIMBUAYalbHBIM  HEOTPAHHMUYEHHBIM JOCTYIOM K

JIEKTPOHHBIM OHOIHOTeKaM yHHBepcuTeTa (http://lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 Dy1eKTPOHHBbIE 00pa30BaTe/IbHbIC PECYPCHI

DNEeKTPOHHBIN 00pa30BaTENBHBIN pecypc M0 JAHHOMY KypCy HaXxOJUTCS B pa3paboTKe:

4.3 CoBpemennble mnpodeccHOHAIbHbIe 0a3bl JAaHHBIX W HMHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMBI

«Texakcenepm» — cupaBoyHasl cucTeMa, NpeA0CTaBISAI0NIasi HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTUBHO-TIPAaBOBYIO MHPOPMAIIHIO: TEX-IKCHEPT.PP

S. MaTepuajibHO-TeXHHYECKOe oOecreyeHmne

CrnenuanusupoBaHHble  ayauropuu  kadeapel «OMIAuAT»  (aB2509, aB2508) wu
Mexkadpenpansaas gadbopatopusi  «CAIIP-TID» (aB2514) ocHameHsl KOMMBIOTEPHBIM |
NPOCKIIMOHHBIM  00OpY/IOBaHHWEM,  COBPEMEHHBIM  CIEIHATN3UPOBAHHBIM  TPOTPAMMHBIM
obecrieueHneM. Jlaboparopun  kadenper «OMIuAT» (A-OMJl, aB2102) ocHameHbI
MITAMIIOBOYHBIM, 3arOTOBUTEIEHBIM W HCIBITATEFHBIM 00OpYJIOBaHUEM, JaOOpaTOpHOH W
HKCIEPUMEHTAIbHON OCHACTKOH, KOHTPOJbHO-U3MEPUTENBHBIMU IpHOOpaMH, CTEHJAaMH U
HarJsIIHBIMU 1TocoOusAMu. VX mpuMeHeHue MO3BOJISeT BECTH IOJIHOLIEHHBIH y4eOHBIN mpoliecc,
IPOBOJUTH MPAKTUYECKHE 3aHATH, a TAKXKE 3aHUMATbCS C YYaCTHEM CTYJEHTOB MCCIEIO0BAHUSIMU
TEXHOJIOTUYECKUX  CBOWCTB  (IITaMIyeMOCTb, COIPOTHBIEHHE JedopManuu) MeTaoB,


http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
http://www/scopus.com
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

UCCIIEIOBAaHHEM METOJI0B 00pabOTKH JaBIECHHEM, OIIBITHO-KOHCTPYKTOPCKUMH paboTaMu, PUBHUBAs
Oo0yYaromuMCsi HaBBIKM ~ CaMOCTOSITEJIbHOM — HAy4YHO-HCCIEIOBATEIBbCKONH  JESITEIBHOCTH U
npoeCCHOHATBLHON JeATeNbHOCTH. JlaHHBIE O MPOrpaMMHOM OOecreYeHuH, JTabopaTOPHOM
obopynoBaHuHM npeacTaBieHbl B cripaBke MTO.

6. MeToanuyecKkue peKoMeHAaluu

Meroauka npenoaaBanusi qucuuiuinHel « DUINKO-XUMHWYECKUE TTPOLIECCHI TTIPU
HAT'PEBE B OBPABOTKE JABJIEHMEM » u peanu3anusi KOMIETEHTHOCTHOTO IMOJAX0/Aa B
U3JI0’)KEHUU U BOCIIPUSATHH MaTepuaia MpeaycMaTpuBaeT UCIONIb30BaHUE CIECAYIOIINUX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEICHUS Ay IUTOPHBIX U BHEAYTUTOPHBIX 3aHATHI:

— ayAUTOPHbIC 3aHATHS U 3aHATHUS C UCIIOJIB30BAHUEM CPE/ICTB CBA3H: JICKIIUHU, PAKTUYECKUE
paboThl, TECTUPOBAHHUE;

— BHEAYJIUTOPHBIC 3aHATHSA: CAMOCTOATEIbHOE U3yUYEeHUE OTEIbHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

Bo3MmoxHO npoBeieHNE 3aHATUI U aTTeCTallMi B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
cUCTeMBbl JucTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pazoBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

ITopsimox mpoBeaeHus: paboT B JUCTAHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo y4eOHOH paboTe W/WiH HEHTPOM y4eOHO-METOMUECKOM PabOTHI.

6.1 Meroauyeckue peKOMEHJANUHU IJIs MPenoJaBarejia 0 OPraHu3alUuu
00y4eHust

6.1.1. IlpenonaBarens opraHu3yeT NpenoiaBaHue AUCLUIIIINHBI B COOTBETCTBUU C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu o0Opa3oBaTeabHOro npoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro punnanax", yrBep AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBOM 3aHATHM NIPENOIABATEND JOBOIUT 10 CBEIEHUS CTYEHTOB COJIEP)KaHNE
paboueii nporpammel nucturumabl (PI1/]) u nmpenoctaBisieT BO3MOXHOCTh O3HAKOMIJICHHS C
IIpOrpaMMoi.

6.1.3. [IpenomaBaTenb 0cOOEHHO 0OpalIaeT BHUMaHUE CTYIEHTOB Ha:

- BUJBI M (QOPMBI IPOBECHUS 3aHATHH MO JUCLUUIUIMHE, BKIIIOYAst MOPSAIOK IPOBEICHUS
3aHATHH ¢ IPUMEHEHUEM TEXHOJIOTUN AUCTAaHIIMOHHOTO O0OY4YEHHUS U CUCTEMBbI IUCTAaHIIMOHHOTO
o0yuenus yausepcurera (CZ1O Mocnonutexa);

- BUJIbI, COJIEp>)KaHNE U TIOPSAJO0K MPOBENIECHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTHU B
COOTBETCTBUM € (POHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHHS POMEKYTOUHON aTTecTalluu B
COOTBETCTBUH € ()OHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoUT A0 CBEACHUS CTYACHTOB I'paduK BHIMOIHEHUS Y4eOHbIX padoT,
npenycMorpenssix PIII.

6.1.5. Heo6xoanmo ¢ camoro Haydasa 3aHsATHIl peKOMEH/10BaTh CTYJ€HTaM OCHOBHYIO U
JIOTIOTHUTEIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. B Hauasie WJIM B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JJISl TOATOTOBKHU K
IIPOMEXYTOYHOH aTTecTaluu.

6.1.7. Pexomennyetcs gakt o3HakomiieHus ctyaeHToB ¢ PIIJ[ u rpadukom paGoTsl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/IEHTA B JIUCTE O3HAKOMIIEHUs ¢ cogepkanue PI1/I.
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6.1.8. IlpennonaBarenu, BeXylnii JEKIMOHHbIE U IPAKTUUECKUE 3aHATHUS, JOIKHBI
COIJIACOBBIBaTh TEMATUYECKHH IIaH MPAKTUUYECKUX 3aHATUH, HCIIOIb30BATh €AUHYIO CUCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX IMOHSITUN AUCIUTLTNHBI.

6.1.9. Tlpu MOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM
IPENoJIaBaTel0 HEOOXOAUMO YTOUHHUTh IUIAH UX IPOBEAEHUs, NMPOAyMaTb (OPMYJIHMPOBKH U
coJiepKaHue y4eOHbIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMUTBCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHUYECKYIO 3HAYMMOCTH TEMBbI
CEMHMHAPCKOT0O 3aHATHA, ONPEACTUTh MOPSI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXKIECHUE KaKIOro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTANIBHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIHTH BCEM
CTYyZ€HTaM, IPUCYTCTBYIOILUM Ha 3aHATHH.

B 3aknrounTenbHON YacTH CEMMHAPCKOT0O 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYACHTA M y4EOHOM IPYMIIHI B IIEIOM. PacKphITh MOI0KUTEIbHBIE CTOPOHBI
U HEJI0OCTAaTKU IPOBEIEHHOI'0 CEMMHAPCKOro 3aHATHs. OTBETUTh Ha BONPOCHI CTYJIEHTOB. BbiiaTh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3MosxHO npoBeieHne 3aHATUH U aTTeCTaluil B TUCTAaHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oO0yueHus: yHuBepcurera (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCA OTAEIbHBIMH PACHOPSDKEHUSIMHM IPOPEKTOpa 1o
y4eOHOI paboTe W/WiK IICHTPOM YIeOHO-METOINICCKON PabOTHI.

6.2 Meroauveckue yKazaHus AJI 00Yy4aKOIIMXCH 110 OCBOCHHUIO M CIUILIHHBI

6.2.1. CTyneHT c caMmoro Havyaja OCBOCHHUS JUCLIUILINHBI TOJKEH BHUMATEIHHO O3HAKOMUTCS
¢ paboueil mporpaMMon JUCIUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH AJisi ceOs rpaduK BHINOTHEHHS y4eOHBIX pador,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyruxX IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. Ilpu npoBeaeHUM 3aHATUNA U MPOLELYpP TEKyLIeH M MPOMEXYTOUHON aTTecTaluu C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIMOHHON 00pa3oBaTenbHOM cpeabl AMCTAaHIIMOHHOIO
obpaszoBanusi yHuBepcutetra (LMS Mocnonutexa), kak BO BpeMs KOHTAaKTHOM pabOThI C
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYIEHT JIOJDKEH 00ecHednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenust. IIpy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYyallMl0 C IpernojaBareneM
JTUCIUIUINHBI.

7. DoH/1 OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00yUYeHUsA

KonTpoas ycneBaeMocTy U KadecTBa MOATOTOBKH IMPOBOJUTCS] B COOTBETCTBUE C
TpeboBanusmu "lIlonoxenus o0 opranuzamu o0pa3oBaTeNbHOrO Mporecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEpPCUTETE".

JU11 KOHTPOJIS YCIIEBAEMOCTHU M Ka4€CTBA OCBOCHUSI TUCLIUIUINHBI HACTOSIILEN TIPOrpaMMO
MIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTaIHSI.

B nporecce 00ydeHust UCTIONB3YIOTCS CIEIYIOIINE OLEHOYHbIE (DOPMBI CAMOCTOSATEIbHOM
paboThI CTYIEHTOB, OILICHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXKYTOUHBIX
aTTecTaluu:
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B ugerBeprom cemectpe:
- IOATOTOBKA K CEMMHAPCKUM 3aHATHSAM, BBIIIOJTHEHUE CAMOCTOSTENBHBIX 3alaHul U UX
3alUTa; TECT; JK3aMEH.

7.2 IlIkana u KpUTEPHH OLICHMBAHHUSA Pe3yabTAaTOB 00y4YEeHUSA

[Toka3zaTenem oLleHUBAHHS KOMIIETSHIIMI Ha PA3IMYHBIX dTarnax ux (OpMUPOBAHUS SBISIETCS
JOCTHKEHNE 00YYaroIIMMHUCS IIJIAHUPYEMbBIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

[IIxaJbl oLileHUBaHUS PE3YIbTATOB IPOMEKYTOUHOM aTTECTALIUM U UX OIIUCAHUE:

dopma NpOMEKyTOYHON aTTeCTAllMU: SK3aMEH.

[TpomesxyTounas aTTectanus oOyJaromuxcs B popMe sK3aMeHa MPOBOIUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOoThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOMN
JUCLUILIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemecTtpa. OleHKa CTENEeHH TOCTHIKEHHS OO0Yy4YaroUIMMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
o0ydeHHs MO AUCUMILIMHE (MOAYJIK0) IPOBOAUTCS IpENoJaBaTesieM, BEAYLIUM 3aHATHS 110
JTUCIUILIMHE (MOIYJII0) METOIOM SKCIEepTHOM olleHKU. [1o uToram mpomMexyToYHOU aTTecTallu 1Mo
JUCLUIUINHE (MOAYJI0) BBICTABISIETCS OLEHKAa «3a4T€HO» WIM «HE 3aureHo». HeobxoaumbiM
YCIIOBUEM MPOXOXKICHHS MPOMEXKYTOUHOM aTTeCTAllMU SBIISETCS BBIIOJHEHHE BCEX BUIOB PadoT,
MPEAYCMOTPEHHBIX JaHHOW padoueit mporpammoit nmo nucuuminae « DU3NUKO-XUMNYECKUE
[TPOLUECCHI ITPU HAI'PEBE B OBPABOTKE JABJIEHMEM ». Ha pary npoeneHus
MPOMEXKYTOYHON aTTECTAIllMM CTYJCHTHI JOJDKHBI BBIOJIHUTH BCE BHJABI Yy4eOHOW paboTHI,
pelycMOTpeHHble paboueit mporpammoii mno aucuuiuimHe «PU3NKO-XUMUUYECKUE
[MTPOLIECCHI ITP HATPEBE B OFPABOTKE JIABJIEHMEM », a UMEHHO BBIIIOJIHUTH PACUETHO-
rpaduueckue nmabopaTopHbie paboThl - 16 paboT, BBHIMOMHUTE 1 KOHTpoJbHYIO paboTy. Ecnu He
BBIMIOJIHEHBl HEOOXOAMMBIE YCIIOBHUS, CTYJIEHThl IIOJY4YalOT HEYJOBJIECTBOPUTEIbHO WM HE
JOIYCKAETCS 10 MPOMEKYTOUHOM aTTECTAIHH.

[IIxana oueHnBaHuA Onucanue

BoimonHensl Bce  BHIBI  yueOHOW  paboTHI,
MPEeAYyCMOTPEHHBIE padoveil mporpaMMou AUCIUTIINHBL.
CTyneHT 1eMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUIH,
HaBBIKOB TPUBEJEHHBIM B Ta0nHIaX TMOKa3aTeleH,
OTaHo omnepupyeT MPUOOPETEHHBIMU 3HAHHUSIMHU, YMeHI/IﬂMI/I:
HaBBIKAMM, MPUMEHSAET MX B CHUTYalMsIX MOBBIIIEHHON
cnoxHoctd. [Ipm  3ToM MOTyT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OLTNOKHN, HETOYHOCTH, 3aTPYIHEHHSI IPU
AHAIUTUYECKUX ONEpalUsX, IEPEHOCE 3HAHUM U YMEHUUN

Ha HOBBIC, HCCTAHJAPTHBIC CUTyalluu.

Boimonuensl  Bce  BHIBI  y4eOHOW  paboTHI,
MpeyCMOTPEHHbIE padodell MpOorpaMMOiN JUCITUILIAHBL.
% CTyaeHT JeMOHCTpUPYET  HEMOJIHOE, TMPaBHILHOE
OPOHIO COOTBCTCTBUC 3HaHI/II\/’I, YMeHHﬁ, HABBIKOB HpI/IBeI[eHHBIM B
Ta0nuIax TMokas3aresneil, Jubo eciu Tpu ITOM ObUIH

JIOTYTIIEHBI 2-3 HECYIIIECTBEHHBIC OIIHOKH.
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BroimmonHensl Bce  BHIBI  yueOHOH  paloThI,
MpeAyCMOTPEHHBIE padoveil mporpaMmMon AUCIUTIINHBL.
CTyfeHT [IeMOHCTpUPYET COOTBETCTBHE 3HAaHUH, B
Y 10BIIETBOPUTENBHO

KOTOPOM OCBEIlleHa OCHOBHas, HauOoJjiee BaXKHAsl 4acTb
MaTrepuaia, HO Py 3TOM JIONYIIEHA OJHA 3HAYUTEIbHAs

OIMOKAa MJIM HETOYHOCTD.

He Boimonuen oawH win 0Oojiee BHJIOB Y4eOHOIA
paboThl, MPEAYCMOTPEHHBIX pabodyeil  MmporpaMMoi
aucuurinHbel.  CTyIeHT  I€MOHCTPUPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHUI, YMEHUH, HABBIKOB IPUBE/ICHHBIM B
Tab/IMIax TMoKa3aTenei, OMyCKAalTCs 3HAYUTENbHbIC
HeynoBieTBoputenbHO . .

OIIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHI,
HaBBIKOB IO psay IOKa3aTejel, CTYAEHT HCIBIThIBACT
3HAUUTEIbHbIC  3aTPYJHEHUS NpPH  ONEPUPOBAHUU
3HAHUSAMU W YMEHUSMH IIPU KX [EPEHOCE Ha HOBBIC

CUTYyAaLIHH.

7.3 Ol eHOYHBbIE CpeaCcTBA

7.3.1. Tekymumnii KOHTPOJIb
Jliis poBeIeHHsI TeKYILEro KOHTPOJIS IPUMEHSIOTCA cleaytole GopMBbl: pacuemHo-
epagbuqecmte CAMOCMOAmMeNIbHblE pa60mb1, KOHMpPOJIbHAA pa60ma, mecmdl.

7.3.2. [IpoMexyTOUHAS] ATTECTAIUA

[IpomexyTouHas aTTecTanus NpoBoaUTCs Ha 1 cemecTpe 00ydeHus B popme 3K3aMeHa.

DK3aMeH NPOBOJIUTCS MO OHUIeTaM, OTBETHI TPEIOCTABIISAIOTCS MUCbMEHHO € TOCIIEAYOIUM
YCTHBIM cobeceioBanueM. busersl popMupyroTcs U3 BOMPOCOB NPEACTABICHHOTO HUXKE NIEPEYHS.

PernameHT npoBeieHust Jk3aMeHa:

1. B 6uner Bkitouaetcs (4) Bompoca U3 pa3HbIX pa3esioB AUCIUILTHHBI U (OAHO, 1Ba )
NPaKTUYECKHUX 3aIaHUs

2. [lepeveHpb BOMPOCOB COOTBETCTBYET TeMaM, U3y4YE€HHBIM Ha JEKIIMOHHBIX U
71a00paTOPHBIX 3aHIATUSIX (TpUIAraeTcs).

3. Bpems Ha MOATOTOBKY MUCHMEHHBIX OTBETOB - 110 40 MUH, YCTHOE coOeceIoBaHue - J10
10 MuHYyT.

4. IlpoBeneHue aTTecTalluy (3K3aMeHa) C UCIOIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO 00YUEeHHUSI
U JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BBIIOIHAETCS B COOTBETCTBHH C YTBEPKAEHHBIM
B yHuBepcurere "[1opsaikoM npoBeIeHNs] IPOMEKYTOUYHOM aTTECTAllMU C UCIIOIb30BAHUEM CPEJICTB
3JIEKTPOHHOTI'0 O0YYEeHHS U TUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTH1"

®dopma, mpenycMOTpeHHas y4eOHbIM IJJaHOM - 3K3aMeH. lIpomexyTouHas arrecranus
IPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE YTBEP)KICHHBIM pacluCaHUeM 3a4éTHO-3K3aMEHAIlMOHHOU
ceccuu. Jlo naThl MpOBENEHUS NMPOMEKYTOUYHOM aTTeCTallud CTYACHT JOJDKEH BBIIOJIHHUTH BCE
IpakTU4Yeckue padoThl, MPEIYyCMOTPEHHBbIE HACTOSIIEH paboyeil NporpaMMoi JUCHUIUIMHBL
[Tepeuens o00s3aTeNbHBIX pabOT U pOpMa OTYETHOCTH IO HUM IIPEJCTABICHBI B TAOJIUIIE:
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Bun paboTst @opMa OTYETHOCTU U TEKYLIETO KOHTPOJIA

CamocrosiTenbHas padora. OdopmneHHbIH OTYeT 0 pabore,
MpeyCMOTPEHHOM paboueit MIPOTrPaMMOit
JUCIUIUIMHBI € OTMETKOM  mperojaBaress
«3a4TEHO», €CIIU BBIMOJIHEHBI U O(OPMIICHBI BCE

paboTHI.

Ecnu He BBIMONTHEH OIMH WK 0oJiee BUIOB yUeOHOU pabOThI, YKa3aHHBIX B TAOJIHIIE,
MIPEINOJABATENb UMEET MPABO BHICTABUTH HEYAOBJIETBOPUTEIBHYIO OLIEHKY 10 UTOraM
IIPOMEKYTOUYHOM aTTECTALUU.

7.3.3. Bonnpochl /151 NOATOTOBKH K IK3aMeHY
. B cneacTtBuM 4Yero BO3HUKAIOT HAIPSKEHHS B IMOBEPXHOCTHOM CJIOE€ MPH
IJJAMEHHOM Harpese.
TeMrepaTypHbIii UHTEPBAJ KOBKU U IITAMIIOBKHU.
SBneHus, IpOUCXOIAIIME B METAJLIE IIPU HArPEBE.
Oxnaxx1eHUE TOKOBOK.
PacueT npogomKUTENbHOCTH HAarpeBa 3aroTOBOK.
Knaccudukanus cnoco00B Harpesa.
du3nvecKue OCHOBBI MHIYKIIMOHHOTO HarpeRa.
Y CTpoicTBO HHAYKIIMOHHON YCTaHOBKH.
9. Bunbl ”HOYKTOPOB.
10.Pexumbl Harpesa.
11.27eKTpOKOHTAKTHBIN HArpeB.
12.KIIJ] ycTaHOBKHM 31€KTPOKOHTAKTHOTO HarpeBa.
13. HarpeB meTasia B 3JIEKTPUYECKUX M€YaX COMPOTUBIICHUS.
14. Marepuan u opma HarpeBaTebHbIX SJIEMEHTOB MIEUYE COMMPOTUBIICHUS.
15. HarpeB 3aroToBOK B COJISIHBIX BaHHAX.
16. HarpeB 3aroToBOK B 3JIEKTPOJIUTE.
17. TonnuBo 1715 IIaMEHHBIX Nleyel. Terora cropanus TOIIMBA.
18.CymHocTh mponecca ropeHusl.
19.YcTporicTBO AJist COKATAHUS Tasa.
20. OTBOA IBIMOBBIX ra3oB. PekymepaTopsl u pereHepaTopbl. Pexyneparopsl u
pEreHepaTopsl.
21.YcTpoiicTBO Ta30BOM KAMEPHOU MEYH.
22. YCTpOHCTBO Ta30BOM METOUYECKOM MEYUH.
23.Tennonepenaya B rneyax.
24 .KoHBeK1IHS.
25.1znyyenue.
26.TermionpoBOIHOCTb.
27.TennoBoii OanaHC TIAMEHHOW MEYH.
28.DyTepoBKa MEYEN.
29. O0cnyKMBaHUE U PEMOHT MEYeH.
30.0OcHOBHOE ypaBHEHNE KUHETUYECKON TEOPUHU Ta30B.

[—

NN R LD
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31.T'unore3a bonbiMaHa O pacnpeiesieHUU CpPEeAHEHl SHEPrud IO CTENEHSIM
CBOOO/IBI.

32.YpaBHEHHE COCTOSAHUS WICAIBHOrO ra3a. fIBmeHus Ha rpaHuuax Ban-nep-
Baansca

33.TepmonnHaMu4yecKkoe paBHOBECHE 110 MakcBety

34.3axoH boirmMana

35.1lepexo n3 HEPAaBHOBECHOT'O COCTOSIHUS B paBHOBECHOE. Dopmyiia bonblimaHa.

36.TepmonHaMUYeCKHil MOTEHIMA. BHYTpEHHSs S3HEPTUH

37.TepmoauHaMudecKuil moTeHIMaa. BHem s sHeprus (CBOOOIHAS ).

38.CB0OOOIHBIC AJIEKTPOHBI METAILIIS

39.TennoeMKOCTb TBEPBIX TEIN

40. KonebarenpHast SHEPrUsl KPUCTAJUIMYECKOW PEIIETKU

41. U3otepmbl Ban-nep-Baanbca

42 MeTtacTaOMIbHBIE COCTOSIHUS BEILIECTBA

43.®da3oBbie nepexopl. MeTacTaOUIbHBIE COCTOSIHUS

44 .Ypasuenue Knaneripona-Knaysuyca

45.]Iluarpamma COCTOSIHUM B TpeX 00IacTsIX

46.11epBblii 3aKOH TEPMOANHAMUKU

47.BTOpoil 3aKOH TEPMOINHAMUKHI

48.Pabota B MakpocucteMe. M3oxapuueckuii 1 1300apuyecKuii mpoiiecc.

49.M30TepMUYECKUMA U aITUO0ATUUSCKUH TTPOIIECCHI.

50.Kamepa Bunbcona. TpaekTopus 3apsiKEHHBIX YaCTHI]

51.Crpoenue kpuctaimioB. CumMmeTpus

52.Kpucramnuzanust MeTaiioB. @a30Bbie MPEBPALLICHUS

53.BHyTpeHHEE TpeHUE MOJIEKYJ C TOUKU 3PEHUS] MEXaHUKH

54.BHyTpeHHee TpeHue (BSI3KOCTh) C TOUKHU 3PECHHS MOJICKYISIPHO-KUHETUYECKON
TEOpUU

55.Koaddunment nepenoca, ero aHaius.



