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1. He.]'[l/l, 3a/1aYiM U IINTAHUPYEMBIE PE3YyabTaThbl Oﬁy‘lEHI/lﬂ o JTUCIUMIIJINHE

Huctummuna «PU3UKO-XMUMUYECKUE TTIPOLECCHI ITPU HAT'PEBE B OBPABOTKE
JABJIEHVEM»  sBisercs IUCHUIUIMHONW MPO(PECCHOHAIBHOTO HANpaBlICHUS W3  pasfelia
9JIEKTUBHBIX AUCUUIUIMH B TOATOTOBKE 0aKaiaBpOB B TEXHUYECKUX YUEOHBIX 3aBEICHUSX.
K ocnoBHBbIM 1esisim ocBoeHust AuctuIuinabl «ODU3NKO-XUMHWYECKUE ITPOLIECCHI ITPU
HAT'PEBE B OBPABOTKE JJABJIEHMEM)» cieayer oTHeCTH:
— MOATOTOBKA CTYACHTOB K JEATEIBHOCTH B COOTBETCTBUM C KBaJTU(UKAIIMOHHON
XapaKTePUCTUKON OakaaBpa Mo HAIPABJICHUIO,
— ¢opMUpOBaHUE OOIIEHHKCHEPHBIX 3HAHUI 1 YMEHHIA TI0 TAHHOMY HaIPaBJICHHUIO;
— u3ydeHue (PU3MKO-XUMUYECKHX U XUMHUYECKHUX MPOIECCOB, MPOUCXOASAIINX B METAIIC
MIpU HArpeBe, U3YYCHUE COBPEMEHHBIX TEXHOJOTMW HarpeBa MeTajuia moja oOpaboTKy
JaBJICHWEM, 3HAKOMCTBO C KOHCTPYKIIUAMH TI€Ye M OMHCAaHUEM UX paOOThI, MPUHATON
TEPMHUHOJIOTUEN, METOJIUKON pacyera.
K ocnoBubIm 3agadyam ocBoeHust auctuiuinabl «DU3NKO-XUMUYECKHUE TTPOLECCHI
1P HAT'PEBE B OBPABOTKE JJABJIEHMEM)» cinenyer oTHeCcTH:
— OBJIAJICHUEC TCOPCTHUYSCKUMU M TPAKTUICCKUMH HaBBIKAMH BBIOOpAa METOIUKHU
HarpeBa 3aroToBOK M0J] 00pab0TKy MaTepuaioB JaBICHUEM
— pacHIMpeHue HayYHOTO Kpyro3opa JaeT TOT MUHUMYM (DyHJAaMEHTaIbHBIX 3HAHUI
Ha 0a3e KOTOpPHIX OYIyIIUHA CHEIUAIMCT CMOXKET CaMOCTOSATEIbHO BBIOPATH Ty
METO/IMKY HarpeBa, KOTopas HE00X0/IMMa B OIMPEACIEHHOM IPOIIECCe MPOU3BOICTBA
JETaJIH.

O6yuenune no aucuuminae «OU3NKO-XUMUYECKUE IMTPOLIECCHI TTPU HAT'PEBE B
OBPABOTKE JABJIEHMEM)» nHanpaBieHo Ha (opMHpOBaHHE Yy OOYYarOIIMXCS CIETYIOLINX
KOMIIETCHIIMI:

KO)_I U HAaHMEHOBaHM e KOMIIeTEeHITii I/IH)_II/IKaTOI)BI JOCTHIKCHUA

KOMIIETCHIUHA

OIIK-1 Cnoco0OeH npuMeHsTh
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUs, METO/Ibl MATEMaTHUECKOTO aHaIu3a U
MOJIETTMPOBAHUS B TPO(eCCHOHANBHON
JEATeTbHOCTH

NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HAHUS, METOABI MATEMAaTUYECKOTO aHAJIN3A U
MOJCJIMPOBAHUs IIPU PELICHNUH 3a1a4,
CBSA3aHHBIX C TEOPETUYECKUMU WIH
JKCIEPUMEHTAIBHBIMU UCCIIEA0BAHUSAMUA
NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
WCIOJIb30BAHUS 3HAHUN (PU3UKU U
MaTEMaTHKH JJIs PEeLIEHUs 3a1a4
TEOPETUUECKUX UIIU HKCIIEPUMEHTAIbHBIX
HUCCIIEIOBAaHNN

2. MecTo 1MCUMINVINHBI B CTPYKTYpe 00pa30BaTe/bHOM NMPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCUTCA K YHCITY HpO(l)eCCI/IOHaJIBHBIX y‘IG6HBIX JUCHUIIIIMH 3JICKTUBHOT'O
nukina OOl JlucuuiuiiHa JIOTMYECKM B3aUMOCBsI3aHa CO  CIEAYIOUIUMHU JAUCHUIUIMHAMH U
npaktukamu OOIT:

— IIpenmersl O10Ka «BpIcias MmaTreMaTukay;
— du3uka;
— MarepuanoBeieHHE;



— PecypcocbOeperatoniyie TeXHOIOIMU B 00pabOTKE AaBIECHUEM;
— OCHOBBI IPOEKTUPOBAHUS U OPraHU3aLMH YYaCTKOB 3arOTOBUTENIbHBIX IPOU3BOCTB;
— Teopust u TexHoNOTUSA ropsiueit 00bEMHON IITAMIIOBKH;

- TeOpI/IH 1 TCXHOJIOTUs ITPOKATKH.

3. CTpyKTypa U coaepraHue TUCHUNINHBI

OO1mast TpyI0€MKOCTh JUCIMILIMHBI COCTaBIISIET 4 9K3aMeHaIMOHHBIX equnuIl (144 gaca).
Wzyuaercs Ha 4 cemecTpe oOydeHus. Dopma MpOMeKyTOUHOH aTTeCTaIluH - SK3aMCH.

3.1 Buabl yueOHO# padoThI H TPYI0EeMKOCTH

3.1.1. Ounas ¢popma 00yueHus

Ne . KoanuecTBo CemecTpbl
n/n Bun yueonoii padorer 4acoB 4 cemecTp
1 | AyautopHble 3aHATHSA o4 o4
B ToMm umncie:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/paKTUYECKUE 3aHATHUS 36 36
1.3 | JlaGopaTopHbIe 3aHATHS
2 | CamocTosiTebHAsA padoTa 90 90
B ToMm uncre:
2.1 | [loarotoBKa K CEMUHAPCKUM 3aHATHSIM U 50 50
3aIUTE CAMOCTOSITENIbHOM PabOTHI
2.2 | CaMOCTOSITENIbHOE U3yUEHHE 40 40
TEOPETUYECKOro MaTepraia U MOAroToBKa K
9K3aMeHy
3 | [IpomexxyTOUHAs aTTeCTANUS
Dk3aMeH/au . K3aMeH/IK3aMeH IK3aMeH 9K3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii IJIaH U3y4YeHHU s TUCHUTITTHHbBI
(o popmam oOyueHwsI)
3.2.1. Oynas ¢popma 00ydeHUst
TpynoemkocTsb, yac
AyautopHasi padora =
D O o o E
Ne Pasznensi/Tembl ° ~ E % - a = g %f q:a g
n/n AUCHHUILTAHBI 3 = % o E o = 2| 8 S
= 5 |ESS EE| Eg| 5 &
= S 28 88| 28| ¢S
g | & |£°|&
©)]
1 Pazgen 1. 90
Tema 1. PaGota B Makpocucreme. 2 4 10
Tewma 2. HarpeB u oxnaxxeHrue MeTaia 4 10




Tewma 3. DieKkTpoHarpeB Metajiia u 4 4

HarpeBaTesIbHbIC YCTPOHCTBA. 10

Tema 4. HarpeBatenbHblil HHIYKTOD 2 4 10

Tema 5. KoHTaKkTHBIN HarpeB. 2 4 10

Tema 6. Harpes B meyax conpoTHUBICHUS 2 4 10

Tewma 7. [ImaMeHHBIN Harpes. 2 4 10

Tewma 8. [Tepenaua TerIOTHI 4

TETJIONPOBOAHOCTHIO 10

Tema 9. TernoBoii 6ananc mIaMeHHOM 4 4

neyn 10
18 36 90

3.3 Conep:xkanue TUCHUNIUHBI

Harpe u oxnaxnenue meramwia. OCHOBHBIE NapaMeTpbl, XapaKTEPU3YIOIIME IPOLECC
HarpeBa. Temmeparypa HarpeBa. TemmepaTypHbld MHTEpBaJI IUIACTHYECKOTO JehOpPMHUPOBAHMS.
SBneHus, npoucxonsauMe B MeTayule NpU HarpeBe. TeIuioBble UM CTPYKTYpPHBIE HAIPSIKEHUS.
Oxucnenue u obe3yriaepoxxkuBanue. Pacuér nponomkuTenbHOCTH HarpeBa. OXJaxJIeHHe MeTalia.
OcoOeHHOCTH HarpeBa IBETHBIX METAJLIOB.

ONEeKTpoHarpeB MeTajla U HarpeBaTelbHble YCTpoiicTBa. MHAYKIMOHHBIA Harpes.
®usnueckas CyIIHOCTh MHIYKIHMOHHOIO Harpesa. Teruionepenada npu MHAYKIMOHHOM Harpese.
KoaduimenT nonesHoro AeMcTBUs: 3JIEKTPUUECKUN, TEPMUUECKHH, TOIHBINA. BbI0Op YacToTh! TOKA
U OIIpelIeTICHUE TIPOJOJDKUTEIbHOCTH HarpeBa.

Harpesarenbublii MHAyKTOp. Buapl uHaykTopoB. OmnpeneneHue pa3MepoB HHIYKTOPA.
Harpes Merama Ha NOpPOMBINUIEHHONW 4YacTOTE, JBYXYACTOTHBIM M W30TEPMUYECKHN HArpes.
NHAyKIIMOHHBIE YCTAaHOBKH ISl MaJIOOKUCIUTENBLHOTO U 0€30KHUCIUTENbHOr0 Harpesa. [lmameHHo-
WHIYKIIMOHHBII Harpes

KonTakTtHeli HarpeB. CymHocTs HarpeBa. KoadduuneHnt none3Horo aecTBrs yCTaHOBKH.
VYCTpOUCTBO M OCHOBHBIE BUJbBl YCTAaHOBOK. KOHTaKThbl, KOHTAaKTHOE JAaBJICHWE U pacIpeleieHue
TEeMIepaTypbl MO JiIuHE 3aroToBkH. OrmpeneneHue BpeMeHHM HarpeBa. OO0JacTb NPUMEHEHUS,
[IPEUMYILECTBA U HEJOCTATKU KOHTAKTHOIO HArpeBa.

Harpes B neuax comporusiieHus. HarpeBaTenbHble d1eMEHTH U UX pacuér. I[Ipumenenue
JJIEKTPOIIEUEH CONPOTUBIICHUS JI1 HarpeBa LIBETHBIX METAJUIOB. YIIPABJICHUE DJJICKTPUYECKUMHU
HarpeBaTeJIbHBIMU NleyaMu U ycTpoiictBamu. Kontposns Temmneparypsl. TexHuka 0e30macHOCTH MU
00CITy)KUBaHUH.

[TnmamennsbIit HarpeB. TormmBo u ero cxkuranue. CyniHOCTh npolecca ropeHust. Y CTpOMCTBO
ropenoyHsIx 6;10koB. KOoHTpoIIb mporecca ropeHust.

OcHoBbl Temonepenaun B mnedax. OCHOBHOE ypaBHEHHE KHUHETHUYECKOM TEOpUHM TIa30B.
['unoreza bonbpiiMaHa O pacmpefeseHUH CpeJHEH SHEprHuH MO CTENeHSM CBOOOIBL. YpaBHEHHE
COCTOSIHME MJealbHOro rasa. Slemenue Ban-nep-Baanbca. TepmoauHamMuueckoe paBHOBECHE IIO
Makcsemny.

Pa6oTa B makpocucreme. Kamepa Bunbcona. Tpaekropus 3apspkeHHBIX dacTull. CTpoeHue
KpucTauioB. CuMMmeTpusi KpuctaiuioB. duszndeckre thnbl. Kpuctammsamus MetannoB. @a3oBbie
IIPEBpAILCHMS.




1.

Ilepenaya TEmIOTHl TEIUIONPOBOJHOCTBIO MIPH CTAMOHAPHOM M  HECTAlMOHAPHOM
COCTOSIHUSIX, Yepe3 OAHOCIOMHYIO MU MHOTOCIOHHYIO cTeHKy. KoaduuueHT TermonpoBOAHOCTH.
[Tepenaua teruorsl konBekuueil. @opmyna Heiotona. Jlyuncrsiii Temmooomen. 3akon Credana-
bonmbiimana u Kupxroda. Temmomepemaua B paboyeM MPOCTPAHCTBE HArpeBaTEIbHOW TMEYH.
OnpeneneHne KOJIMYECTBAa TEIUIOTHI NE€PENABAEMON OT ra3oB Ha METAUI € Y4€TOM KOCBEHHOMU
Terutonepenayn kiaaku. [lepenaya TemioTsl OT ABIMOBBIX Ta30B K aTMocdepe 1exa uepes MiIoCKYIo
MHOT'OCJIONHYIO CTEHKY. [loTepu TermnoTsl N31ydyeHNEM Yepe3 OTKPBIThIE OKHA. 3aluTa OT TEIJIOBOrO
U3ITyYEHUS.

TennoBoii Oananc miamMeHHOW meun. KoHCTpyKnMs mjiaMeHHBIX Tedei. Martepuanbl s
CTPOUTENIbCTBA I€4el. DJIEMEHThl KOHCTPYKIMHU Ieueil: KiaJka CTeH U CBOJa, Kapkac, IOJ.
MexaHnu3anus nocajiku, epeMeleHus U BbIrpy3Ka 3ar0TOBOK.

3.4 TemaTnka ceMUHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. TlpakTU4yecKUe 3aHITUS

[IpakTryeckas padota 1. Pacuer TerionpoBOAHOCTH TTEYH.

[IpakTuueckas padora 2. Pacyer TemnonpoBoIHOCTH MHOTOCTIOMHOM Meun

HpaKTI/I‘leCKaﬂ pa60Ta 3. Pacuer HWHAYKIUMOHHOI'O HArpeBaTeid

[IpakTuueckas padora 4. [TocTpoeHre KPUBBIX U3MEHEHUN TeMIIEPATYPHBIX HAMPSHKEHUH

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)
KypcoBblie paboThl/IPOEKTHI HE MPETYCMOTPEHBI.

4, YuebHO-MeTOANYecKOe M HHPOPMAIIMOHHOE o0ecTiedeHne
4.1 HopmatuBHble 10KyMeHTbI H 'OCTb1
I'OCT 34518-2019 Ileun npoMBbIlIUIEHHBIE U arperaTbl TEMJIOBbIE

4.2  OcHoBHas JUTEpaTypa
1. Ilerpos [1.A., Kpyruna E.B., Kannun }O.I'. HarpeB u HarpeBaTesbHbIE YCTPOHCTBA Ky3HEUHOTO
npou3BojicTBa. YuebHoe nocobue. M: MAMU, 2010.
2. Uponos E.W. KBanToBas ¢puznka. OcHOBHEIE 3aKOHEI. YueOHoe nocobue, 2001, - 272 c.

4.2.1 onoJHUTEILHAS JIUTEPATYPa

1 Crenanos b.A., Aiipanersan A.C., Jlapunenko B.}O. DnexkTpoHarpes 3aroroBok moj
mTamMnoBKy. YueOHoe nocobue. M.: MI'NY, 2008, 140 ¢

4.2.2 PekoMeHayeMble CaliThI

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

- BJl momnpIx TekcToB HammoHanbHBIX ctaHmaptoB (I'OCT, CHull, P/, PIAC u np.)
«Texakcmepr» (http://www.kodeks.ru);

- Hay4Has 3ekTpoHHas oubimoreka eLIBRARY.RU (http://elibrary.ru);



http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/

- ObC «YHuBepcurerckas oubdanoreka onnaiin (Www.biblioclub.ru);

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

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

- PedeparuBHas ~ HaykomeTpuueckas ~ OJIEKTpOHHas  0aza  JaHHBIX  «Scopus»
(http://wwwi/scopus.com);

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

Kaxnplii  cTynmeHT obecriedeH  HMHAMBUAYAIBHBIM — HEOTPAaHMYEHHBIM  JIOCTYIIOM K
aJIeKTpOHHBIM Onbmnorekam yauepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

4.2.3 JJeKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI

DNEeKTPOHHBIN 00pa30oBaTEeNbHBIN PeCype MO TaHHOMY KypCy HaXOJIUTCS B pa3paboTKe:

4.3  CoBpeMenHble mnpodeccuoHAIbHbIe 0a3bl [JaHHBIX HW HHGOPMaNMOHHBbIE
CIPABOYHbIE CUCTEMBI

«Texakcnepr» — crpaBoyHas CUCTEMA, TPEIOCTABIISAIONIAS HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTUBHO-TIPABOBYIO HHPOPMAIIHIO: TEX-IKCHEPT.pP

S. MarepuajibHO-TeXHHUYECKOe 00ecIieYeHune
CrenmanmusupoBanable  ayauropun  kadenpsl  «OMIuAT»  (aB2509, aB2508) wu

mexxkadenpanpHas jmadoparopus  «CAIIP-TII» (aB2514) ocHamieHbl KOMIOBIOTEPHBIM |
MPOCKIIMOHHBIM  O0OpY/IOBAaHHEM,  COBPEMEHHBIM  CICIUATU3UPOBAHHBIM  MPOTPAMMHBIM
obecrieuenuem.  Jlabopatopuu kadeaper «OMIuAT» (A-OMJI, aB2102) ocHaieHbI
[ITAMIIOBOYHBIM, 3arOTOBUTENBHBIM M HCIBITaTEIbHBIM 000pYyZOBaHHEM, J1abOpaTOpHON W
HKCMIEPUMEHTAIbHOW OCHACTKOM, KOHTPOJHHO-U3MEPUTENBbHBIMU MPUOOpPaMH, CTEHIAMU H
HarMsAHBIMUA TocoOusaMU. VX mpuMeHeHHe MO3BOJIIeT BECTH MOJHOILICHHBIM yueOHBIH mporiece,
MPOBOANTH MPAKTUYECKHUE 3aHSITHS, a TAKXKE 3aHUMAThCS C YUYACTHEM CTYACHTOB HCCIEAOBAHUSIMHU
TEXHOJIOTHYECKUX  CBOMCTB  (IITaMIlyeMOCTh, COMPOTHUBIEHWE AedopMaiiii)  METAIIOB,
MCCJIEIOBAaHUEM METOI0OB 00paOOTKH 1aBJIICHUEM, OTIBITHO-KOHCTPYKTOPCKUMH pabOTaMu, PHUBHUBAs
0o0y4JarmuMCcsl HaBBIKM  CaMOCTOSITENIbHOM  HAayYHO-HUCCJIENOBAaTENbCKOW  JAESATEIBHOCTH U
MpoPECCHOHAIBHON  JIeATeTbHOCTH. JlaHHBIE O MPOTPAaMMHOM OOECTICUCHHH, JIa0OpPaTOPHOM
o0opynoBaHUY TIpecTaBieHbl B cipaBke MTO.

6. MeToanuyecKkue peKOMeHAAIUN

Meroauka npenogaBanus aucuuiuinabl «OU3UKO-XMMUYECKUE TTPOLECCHI ITPU
HATPEBE B OBPABOTKE JABJIEHMEM» u peanu3zanus KOMIETEHTHOCTHOIO MOAXOAa B
M3JI0KEHUU U BOCIPUSATUU MaTepualia NpelyCMaTPUBAET HCIOIb30BaHUE CIAEAYIOIMINX aKTUBHBIX U
WHTEPAKTUBHBIX ()OPM MPOBEICHUS ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

— ayJIMTOPHBIC 3aHSITHS U 3aHATHUS C HCTIOIB30BAHUEM CPEJICTB CBS3U: JICKIIUU, TIPAKTUICCKUE
paboThI, TECTUPOBAHNUC;

— BHEAyJIUTOPHBIC 3aHATUS: CAMOCTOSITEIbHOE U3YUEHHUE OT/AEJIbHBIX BOIPOCOB, MOJTOTOBKA
K J1a00paTopHBIM paboTaMm.

Oo0pa3oBare/ibHbIE TEXHOJIOTUH
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Bo03M0OXHO TIpoBe/ieHUE 3aHATHI U aTTECTAllMi B TMCTAHIIMOHHOM (hopMaTe ¢ mpUMEHEHHEM
CUCTeMBl JUCTaHIMOHHOTO o0y4deHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

[Topsimok mpoBenaeHUST padOT B AWCTAHIIMOHHOM (opMaTe yCTAaHABIMBACTCS OTICIbHBIMU
pacIopsHKEHUSIMU TIPOPEKTOPA MO YUeOHO# paboTe /WM IIEHTPOM Y4eOHO-METOINIECKON pabOTHI.

6.1 MeToanueckue peKOMEHJANMH Ui TMpeNnoaaBaTe/isi M0 OPraHu3alHuu
o0yueHust

6.1.1. [IpenonaBaTens OpraHu3yeT NPenoAaBaHue TUCHUILIMHBI B COOTBETCTBUU C
TpeboBanusmu "llonoxenus o0 opranuzanmu 00pa3oBaTeNbHOrO Mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yTBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBoM 3aHATHY MPETIOIaBATEINb TOBOIUT 10 CBECHHS CTYACHTOB COJICPKAHHE
paboueii nporpammsl aucrumuinasl (PI1/]) u npepocrapisier BO3MOXKHOCTh O3HAKOMIICHUS €
IIPOrPaMMOi.

6.1.3. [IpenonaBarens 0cOOEHHO 0OpaIiaeT BHUMAaHKUE CTY/ICHTOB Ha!

- BUZBI ¥ (POPMBI TPOBEACHUS 3aHATHIA IO JUCHUIUIMHE, BKIIOYAst MOPSAIOK IPOBEICHUS
3aHATUH ¢ IPUMEHEHNEM TEeXHOJIOTHM AUCTAaHIIMOHHOTO 00YUEHUs U CUCTEMBI IUCTAHLIMOHHOTO
oOyuenus ynusepcuteta (C/1O Mocnonurexa);

- BUJIbl, COJIEPYKAHKUE U OPSI0K MPOBEICHHSI TEKYILLIEr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMy, copeprkaHue U MOPSIOK IIPOBEACHUS IPOMEXKYTOUHOHM aTTeCTallu B
COOTBETCTBUU C (POHJIOM OILIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBOIUT 110 CBEJICHMSI CTYA€HTOB I'pa(K BHIIOIHEHUS YUeOHBIX PadoT,
npenycMoTpenssix PII/T.

6.1.5. Heo6xoauMo ¢ camoro Havyasia 3aHSITUH peKOMEHI0BAaTh CTY/IEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPaTypy M YKa3aTh IIyTH JOCTYIA K HEW.

6.1.6. B Havasie UM B KOHIIE CEMECTpa /1aTh CIIUCOK BOIPOCOB JIJIs TOATOTOBKH K
IIPOMEKYTOUHOM aTTECTAL[UH.

6.1.7. Pexomenayetcs pakt o3HakomieHus ctyaeHToB ¢ PI1J] u rpadukom paboTsl
MUCHbMEHHO 3a()UKCUPOBATh MOANKCHIO CTY/IEHTA B JINCTE 03HaKOMJIeHHs ¢ coaepxkanue PI1/I.

6.1.8. [IpenonaBaTeny, BeAyIMi JEKIIMOHHBIE U IPAKTUYECKUE 3aHATHSL, JOIKHBI
COTJIACOBBIBATh TEMATUYECKHUIA TUIAH MMPAKTHYECKHUX 3aHITHH, UCTIOIH30BATh €IUHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUIITUHBI.

6.1.9. [Ipy MOArOTOBKE K CEMHHAPCKOMY 3aHSATHIO TI0 TIEPEUHIO OOBSIBICHHBIX TEM

IPEernoJIaBaTeNl0 HeOOXOAUMO YTOYHHUTH IJIaH UX MPOBEACHHUS, NMPOIyMaTh (OPMYIHUPOBKH U
coJiepKaHne yueOHbIX BOIPOCOB, BHIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMHUTHCS € IEPEUYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xoxe cemuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH IMPAKTUYECKYHO 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONpPENETUTh MOPSAJIOK €ro MpOBEIEHUs, BpeMs Ha OOCYXIEHHE KaxJ0ro
yuebHoro Bompoca. [IpumeHsiss QpoHTaNbHBIM OMpPOC JaTh BO3MOXHOCTh BBICTYNHTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimrounTenbHON YacTH CEMUHAPCKOTO 3aHATHS CIIEIyeT ITOIBECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIUIEHUH KaXKIO0r0 CTyJ€HTa U yueOHO! Ipymniibl B 1IeIoM. PacKpbITh M0OJI0KUTEIbHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEAECHHOIO CEMHHAPCKOro 3aHATUsA. OTBETUTh Ha BOMPOCH CTYACHTOB. Bhigath
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3MoxHO npoBeieHre 3aHATHIA U aTTeCTalluid B AUCTAaHIIMOHHOM (opMare ¢ MIPUMEHEHUEM
cucTeMbl auctaHimoHHoro ooydyenus yHusepcurera (CHO-LMS). Iopsimok mpoBeaeHus padoT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMU DPACIOPSIKCHUSMH MPOPEKTOpa 0
yaeOHOM paboTe W/WiHu IIEHTPOM y4eOHO-METOIMUECKONU PabOTHI.
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6.2 Meroauueckue yKazaHus 1Jis1 00y4alOMIUXCsI O OCBOECHHUIO TUCIMIIIMHBI

6.2.1. CryzneHT c caMmoro Havajia OCBOCHHMSI AUCLMILTUHBI T0JKEH BHUMATEILHO O3HAKOMUTCS
¢ paboyeil mporpaMMoi TUCITUTIIIUHBI.

6.2.2. CtyaeHTy HEOOXOIUMO COCTaBUTH ISl ceOsi rpaduK BBIMOIHEHUS y4eOHBIX padoT,
npenycMoTpeHHbix PIIJ[ ¢ yuérom TpeOoBaHUN ApYrux IUCLUIUIMH, M3Yy4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. Ilpu mpoBeaeHUH 3aHATHIA U MPOLEAYpP TEKYIIEH M MPOMEKYTOUHOM aTTECTAl[H C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMalMOHHONW 00pa3oBaTelbHON cpeabl AMCTaHLIUOHHOIO
obpa3oBanus yHuBepcutera (LMS MocnonuTtexa), Kak BO BpeMs KOHTaKTHOH pabOThI ¢
mpernojaBaTesieM, Tak U BO BpeMsl CaMOCTOSITENIBHOH pabOThl CTYIAEHT HOJKEH 00ecrneduThb
TEXHUYECKYI0 BO3MOXXHOCTh TUCTAHIIMOHHOTO TMOJKIIOYEHUS K CHCTEMaM JUCTaHIMOHHOTO
oOyuenus. [Ipu OTCYyTCTBUM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C MpenojaBaTeieM
JCITUTITIHEL.

1. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISl M OLIEHUBAHMS Pe3yJbTATOB 00y4YeHHs

KoHTposnb ycieBaeMOCTH U Ka4eCTBA ITOATOTOBKH IIPOBOJUTCS] B COOTBETCTBUE C
TpeboBanusamu "llonoxenus 06 opranuzanuy 00pa3oBaTesIbHOro Iporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe".

JI1s KOHTPOJISL yCTIEBAEMOCTH U Ka4ECTBA OCBOCHHUS IUCLIUIIIIMHBI HACTOSIIEH IPOrpaMMOn
IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEeH yCeBaeMOCTH (TEKYIIUNA KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTaLHU.

B nporecce 00ydeHust UCTIONB3YIOTCS CIEAYIOUINE OLIEHOUYHbIE (POPMBI CAMOCTOSTETLHON
paboThI CTYIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTECTALIAN:

B yerBepToM cemectpe:

- IOATOTOBKA K CEMMHAPCKUM 3aHATUSM, BBIIIOJTHEHUE CAMOCTOSITENIBHBIX 3alaHui U UX
3aIlMTAa; TECT; DK3aMEH.

7.2 lllkana u KpUTEpPUH OLEHMBAHUS Pe3yJILTATOB 00y4eHHs

[Tokxazarenem olleHMBaHMsI KOMIIETEHIIMH Ha pa3IMYHbIX dTanax ux GOpMUPOBAHUS SBISETCS
JTOCTHKEHNE 00YJaOIIMMHUCS TIAHUPYEMBIX PE3YJIBTaTOB O0YUYEHHUS MO AUCHUIIINHE (MOIYIIIO).

[ITxans! OLIEHUBAHUS PE3YIBTATOB IPOMEKYTOUHOM aTTECTAlMU U UX OIHCAHUE:

dopma NPOMEKYTOUHOU aTTECTALUU: SK3aMEH.

[IpomexxyTounast arTecTanusi 00yJaronmxcs B (hopme sKk3aMeHa IPOBOUTCS IO PE3YIIbTaTaM
BBHITIOJTHEHHSI BCEX BUIOB y4eOHOI paboThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JUCIHUIIIINHE (MOJIYJ'IIO), IIPpH 3TOM YUUTBIBAIOTCA PE3YJbTAThl TCKYIIETO KOHTPOJIA YCIICBAEMOCTH B
TedeHne cemecTtpa. OIeHKa CTENEeHH TOCTIKEHHUS OOYYaloUIMMUCS TUIAHUPYEMBIX Pe3yIbTaTOB
00y4YeHHUs MO IUCHUIUIMHE (MOIYJI0) TMPOBOAMTCS TMPENoaaBaTesieM, BEAYIIAM 3aHATHS TIO
JUCUUILTMHE (MOAYIII0) METOAOM KCIIEpTHOM ouieHKHU. [1o uToram mpoMeKyTouHOM aTTecTaluu mno
JTUCIUIUIMHE (MOZYJI0) BBICTABISETCS OLEHKA «3auYT€HO» WM «HE 3a4yTeHo». HeoOxoaumbim
YCJIOBUCM MPOXOKIACHUA HpOMe)KYTO‘-IHOI\/'I aTTeCTaluu sBJIACTCA BBIIIOJIHCHUE BCEX BHUI0B pa60T,
MPEAYCMOTPEHHBIX JaHHOM paboueit mporpammoit mo auctuumae «OU3NKO-XUMUYECKUE
[MPOLECCHI TIPU HATPEBE B OBPABOTKE JABJIEHMEM». Ha nary mnpoBeneHus
MPOMEXKYTOUHOM aTTecTallud CTYAEHTHl JIOJDKHBI BBIIIOJHUTH BCE BHAbI y4eOHON paloThI,
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peaycMOTpeHHbIe  paboueir  mporpammoit 1o auctumumae «OU3UKO-XUMHUYECKUE
[MTPOLIECCHI ITPU HAT'PEBE B OBPABFOTKE JJTABJIEHUEM)», a *MEHHO BBINOJHUTH PACYETHO-
rpadudeckue jgabopaTopHbie paboThl - 16 paboT, BBHIOJHUTH | KOHTpOJBHYIO padory. Ecinu He
BBITIOJTHEHBl HEOOXOJMMBIC YCIIOBUS, CTYACHTHI TONY4YalOT HEYAOBICTBOPUTEIBHO WU HE
JIOITYCKAeTCs 10 MPOMEXKYTOUHOM aTTECTAlUH.

HIxaJia oueHUBaHUS Onucanmne

Beimmonnenslr  Bce  BHABI  y4eOHOW  paboTHI,
IPeIyCMOTPEHHbIE pabouell mporpaMMoil AMCHUIIIUHBL.
CTylleHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUHN, YMEHHUIA,
HaBBIKOB I[PHUBEJICHHBIM B TalJMIIaXx IOKa3aTeleH,
Ormiiio onepupyeT NPUOOPETCHHBIMH 3HAHUSAMM, yMeHH}IMI/IU,
HABbIKAMH, MPUMEHSET UX B CUTYalUSX IOBBIIIEHHOM
cinoxHoctu. Ilpm  3ToM MOryr OBITH JOIMYLIEHBI
HE3HAaYUTENIbHbIE OLUMOKH, HETOYHOCTH, 3aTPYAHEHUS IIPU
AQHAJIMTUYECKUX Ollepalusix, IEPEHOCE 3HAHUM U yMEHUHN

Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BemmonHeHsl  Bce  BUABI  yueOHOW  paboTHI,
IpeyCMOTPEHHBIE paboueil mporpaMMol JUCHUTUIHHEL.
X CTymeHT  NIEMOHCTPUPYET  HEIMOJIHOE,  IPaBHIHHOE
opotHo COOTBETCTBUEC 3HaHI/H\/JI, YMCHHﬁ, HaBbIKOB NPUBCACHHBIM B
tabinuax TMokaszareneil, Jubo eciu Opu ITOM ObUIM

JIOTYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH.

Boimonnensl Bce  BUABI  y4eOHOl  paboThI,
MpeayCMOTPEHHBIE pabodeil mporpaMMoil ITHUCIUILIAHEI.
CTyneHT JE€MOHCTPHpPYET COOTBETCTBHE 3HAHWM, B
Y IOBIETBOPUTEIILHO

KOTOPOM OCBELIleHa OCHOBHas, Hauboyiee Ba)kHas 4acTb
Marepuasia, HO P 3TOM JONYIIEHA OJHA 3HAYUTEIbHAs

OIIMOKA MM HETOYHOCTb.

He BbmonHen onuH wim OoJjiee BUIOB y4eOHOM
paboThl, TPEAYCMOTPEHHBIX paboyeil  mporpaMMoit
muciuruiiael.  CTYAEHT  JEMOHCTPHPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHHH, YMEHUIA, HABBIKOB IIPUBEACHHBIM B
Ta0JINIIaX TOKa3arese, JOMyCKAITCS 3HAYUTEIIbHBIC
HeynosneTBoputenbHO . .
OIHI/I6KI/I, HpO?IBJ'IS[eTCSI OTCYTCTBI/IC 3HaHHUH, YMGHI/II/I,
HABBIKOB 110 pﬂ}ly HOKa3aTeHeﬁ, CTy,}IeHT HNCIIBITHIBACT
3HAYUTEIBHBIE  3aTPyAHEHUA  IIPU  OIEPUPOBAHUU
3HAHUSIMU U yMeHI/ISIMI/I HpI/I nux HCpCHOCG HA HOBEIC

CUTYyal1u.

7.3 OnleHOYHbIE CPeICcTBA
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7.3.1. Tekyuuii KOHTPOJIb
Jli mpoBeieHHsI TEKYLIEr0 KOHTPOJIS IPUMEHSIOTCS Clleytole GopMbl: pacuemuo-
epagpuueckue camocmosamenvHvle pabomol, KOHMPOIbHASL pAbOMa, Mecmol.

7.3.2. IIpomeskyTOYHAasI aTTeCTALMS

[TpomexxyTouHas arTecTanus MpoBoauTcs Ha 1 ceMecTpe 00yueHus B hopMe SK3aMeHa.

DK3aMeH MPOBOAUTCS 10 OUIeTaM, OTBETHI IIPEIOCTABIISIOTCS MUCHbMEHHO C MOCJIEIYIOUUM
YCTHBIM coOeceioBanueM. buieTsl popMHUPYIOTCS M3 BOMPOCOB MPEACTABICHHOTO HUXKE ITEPEUHS.

PersiaMeHT npoBeieHUs IK3aMeHa:

1. B Guutet BkiIrouaercs (4) Bompoca U3 pa3HbIX pas3iesioB AUCIHUILIHHBI U (OHO, J1Ba )
MPAKTUYECKUX 3aJaHUs

2. IlepeueHb BOIIPOCOB COOTBETCTBYET TEMaM, U3yUYE€HHBIM Ha JIEKIIUOHHBIX U
1a00PATOPHBIX 3aHATUAX (TIPUIIATACTCS).

3. Bpems Ha mOArOTOBKY MUCbMEHHBIX OTBETOB - 70 40 MUH, ycTHOE cobeceioBaHue - 10
10 MunyT.

4. IlpoBeaeHue aTTecTaluy (9K3aMeHa) C UCIOIb30BAHUEM CPEJICTB JIEKTPOHHOTO O0yUYEHUS
U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BBIMIOTHICTCS B COOTBETCTBUU C YTBEPKIAECHHBIM
B yHHuBepcutete "[lopsiikoM MpoBeeHNs MPOMEKYTOUHON aTTECTAlUU C UCIIOJIb30BAHUEM CPEJICTB
AJIEKTPOHHOTO O0YYEHUS U JTUCTAHITMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHI"

®dopma, mpeaycMOTpeHHass y4eOHBIM IIJIaHOM - 2K3aMmeH. [IpoMexyTrouyHasi arrecranus
MIPOBOJIUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEPKJIEHHBIM paCHUCAaHUEM 3a4€THO-IK3aMEHAIIMOHHOMN
ceccud. [lo maTtel MpoBeAEHUS MPOMEKYTOYHOW AaTTECTAIMHM CTYJIEHT JOJDKEH BBIMOJIHUTH BCE
MpakTH4eckue paboThl, MPEeAYyCMOTpPEHHBbIE HAcTosAlmle pabodeil MPOrpaMMOil TUCIUTUIUHEIL.
[Tepeuens 00s3aTeNBHBIX PAOOT U (OopMa OTYETHOCTH 1O HUM MPEACTABIEHBI B TAOIHUIIE:

Bun pabotst @PopMa OTYETHOCTH U TEKYIETO KOHTPOJIS

CamocrostenbHas paboTa. OdopmiieHHBII OTYET 0 pa0ore,
MIPEAYCMOTPEHHOU pabouei IIPOrpamMMou
JUCLMIUINHBI €  OTMETKOM  IpEenoAaBaTels
«3aYTEHOY, €CJIU BBIMOJIHEHBI U 0(OPMIIEHBI BCE
paboTHI.

Ecnu He BBINOIHEH OAWH WIH Ooiee BUJ0B yqe6H0171 paGOTBI, YKa3aHHBbIX B Ta6JII/II_IC,
npenoaaBaTeyib UMCCT IPABO BLICTABUTH HCYAOBJICTBOPUTCIIbBHYIO OLICHKY IO UTOT'aM
HpOMe)KYTOQHOﬁ aTTeCTaluu.

7.3.3. Bonnpocsl A1 NOATOTOBKH K IK3aMeHY
B cnenctBum 4ero BOSHUKAIOT HANPSKEHUS B IOBEPXHOCTHOM CJI0€ ITPU IJIAMEHHOM Harpese.
TemnepaTypHbIil HHTEpBa KOBKH U IITAMIIOBKH.
SIBneHUsI, NPOUCXOASILUE B METAILIE IIPU HArpeBe.
Oxutak1eHne MOKOBOK.
Pacuer npooKuTENBHOCTH HarpeBa 3aroTOBOK.
Knaccudukamms cnoco0oB Harpesa.
du3nyecKkrue OCHOBBI MHAYKIIMOHHOIO HarpeBa.
Y eTpoCTBO MHAYKIIMOHHON YCTaHOBKH.
. Buasl uHIyKTOpPOB.
10. Pexxumbl HarpeBa.

CoNoO~WNE
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DJIIEKTPOKOHTAKTHBIA HArpeB.

KIIZl ycTaHOBKM 2JIEKTPOKOHTAKTHOI'O HArpeBa.

HarpeB MeTtaiia B 3JIEKTpPUUECKUX IT€YaX COMPOTHUBIICHUSI.

Marepuan u popma HarpeBaTeIbHBIX HJIEMEHTOB IIeUeii COPOTUBIICHUS.
HarpeB 3aroToBoK B COJISIHBIX BaHHAX.

Harpes 3arotoBOK B 3JIEKTPOJIUTE.

TommBo A4 IaMeHHBIX nedel. Teriora cropanus TOIINBA.
CyuHocTh mpoliiecca TOpeHHs..

Y CTpoiCTBO AJIs CKUTAHMS rasa.

OTBOA IBIMOBBIX T'a30B. PexynepaTopsl 1 pereHeparopsl. Pekyneparopsl v pereHepaTopsbl.

YcTpoiicTBO ra30BOM KAMEPHOM MEYH.

YcTpolicTBO ra30BOM METOAUYECKOM MTEUH.

Tennonepenaya B nevyax.

Konsekuus.

Nsnyyenue.

TemmonpoBoIHOCTG.

TennoBoii 6anaHc MIaAMEHHOM Meun.

dyTrepoBKa Meyen.

OO0cnyXrBaHUE U PEMOHT IEYEH.

OcHOBHOE ypaBHEHNE KHHETUUECKOI TEOpUU Ia30B.

I'umote3a bonbpiMana o pacnpeeneHIN cpeiHel SHEPTUu 10 CTENEHSIM CBOOOIBI.
YpaBHEHHE COCTOSHUS UACAIBHOTO ra3a. SBieHus Ha rpaHnnax Ban-nep-Baanbca
TepmoanHaMmuueckoe paBHOBecHE 10 MakcBeIuty

3axoH bonbimana

Ilepexon U3 HEpPaBHOBECHOT'O COCTOSIHUSA B paBHOBeCcHOE. Popmyna bonbrmMana.
TepMmoanHamuuecknii moTeHMal. BHyTpeHHss sHeprun
TepmoaunaMuueckuit moreHuman. Buemnss sHeprus (cBo6oaHas ).
CB0oOOAHBIE YJIEKTPOHBI METAJLIIE

TemnoeMKoCTb TBEPABIX TEN

KonebarenbHas sHEPrHsi KpUCTAIUIMYECKON PEIIETKU

N3orepmbl Ban-nep-Baansca

MertacTaOuibHbIE COCTOSIHUS BEIIECTBA

da3oBble nepexoipl. MetacTaOuIbHbIE COCTOSHUS

VpaBuenue Knaneripona-Knaysuyca

Jlnarpamma cOCTOSIHUHM B TpeX 00JacTsIxX

[IepBbIil 3aKOH TEPMOITMHAMUKH

Bropoii 3aKk0H TepMOANHAMUKI

Pa6ora B makpocucreme. M3oxapuueckuii u n3o0apuyecKkuii mporecc.
W3oTepmuueckuii U a1n00aTHUECKUI MPOLIECCHI.

Kamepa Bunbcona. TpaekTopus 3apsyKEHHBIX YaCTHULL

CrpoeHnne kpucrtannoB. CuMMeTpus

Kpucranmmmzamus metamios. @a3oBbie IPEBPAILICHUS

BHyTpeHHee TpeHre MOJIEKYIT ¢ TOUKH 3pEHUS MEXaHUKHU

BHuyTtpennee TpeHue (BI3KOCTb) ¢ TOUKU 3pEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPHH

Koaddunuent nepenoca, ero aHanus.



