[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue: o
DOYO: MakcuMos Anekceit BOW%CTEPCT] ) HAYKH ¥ BBICIIETO OBPA30BAHM S POCCUHCKOM ®EJIEPALIMH

[lomKHOCT: gmpbﬁﬂﬁ}ﬁ@ﬁgﬁmm(ﬁymagmm ABTRK@MHOE OBPA3OBATEJIBHOE YYPEXEHHE BBICIIEI'O OBPA3OBAHU

[lara noanucanws: 09.09.2024 14:5, MO CK OBCKHAM MOJIATEXHAYECKNA YHUBEPCUTET»
YHMKasbHbIA NPOrpamMMHbIA KNk

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCKO|BCKI/II7I HOJIHTEX)

(DaKy.TIBTeT MAalIXuHOCTPOCHHU

YTBEPKIAIO

HMexaH ¢akyaneWoenun
//,7{ /E. B. CadoHnos/

“ /5 7 gredpyai 2024r.

PALOYASI MPOI'PAMMA JUCHHUILJINHBI

«OU3UKO-XVIMAYECKHUE IMPOLECCHI 1P HATPEBE B
OBPABOTKE JABJIEHUEM)»

Hanpasnenue noaroToBKu
15.03.01. «MamHHOCTPOECHHE»

O6pazoBaTepHas porpamMma (IpoduiIb NOArOTOBKH)
«MalMHBI 1 TEXHOJOrHH 00paboTKH MaTEepHAJIOB JaBJIeHHEM)

KpBanudwukanus (cCTerneHb) BBITYCKHAKA
bakanaBp

dopma 0bydeHus
Ounasn

Mocksa, 2024 r.



Pa3pabGoTuuk:

K.T.H., JOLEHT z/: /E.B. Kpytuna/
AN

CoraacoBaHo:
3aBeqyromuii kagenpoit «O6paboTka MaTepHUaIoB
JaBJICHHEM M aJITUTHBHbIE TEXHOJIOTUNY,

K.T.H., JIOIIEHT /A.I'. MatBees/

PykoBoauTesnb 00pazoBaTeIbHOM IPOrpaMMBI
«MallMHbI ¥ TEXHOJIOTUU 00paboTKH M&TGpHMOWQHHGM))
KaH/.TeXH.HayK, foucHT Kadp «OMIuAT» Y /E.B. Kpytuna/




el

Conep:xanue

Lenu, 321241 U TIAHUPYEMBIE PE3YIIBTATHI O0YUCHHS MO JUCIUTIIHHE. ....vevveeneerereeeeneennrennes 4
MecTo TUCHUIUTMHBI B CTPYKTYPE 00Pa30BATEITBHON TTPOTPAMMBI ......vvveeeevreererreenereeennreeennens 4
CTpYKTypa U COACPHKAHUE TUCIIUATIITHHBL .....ceeenerrreeenuerreeeanureeeeesnneeessnssseeessssseesssnsssneessnssseesanns 5
3.1. Buapl yueOHO! PAOOTHI U TPYTOCMEKOCTD ....vveeeuvreerrreensrreessreeessseeassseeesssessssesessseeesssessssseeans 5
3.2. TeMaTu4eCKU MIAH U3YUEHUS TUCIIUATIITHBI ...eeeeruvrreeeenerrreeeesnrreeeesnnneeeessnseeessssseessssnseeens 5
3.3, COIEPKAHUE JTUCIIUTIIIHHB «...ceeuuveeenereennereesereesureesseeensseeessseesssseesnsseesnssesssseessseessseessseesns 6
3.4. Temaruka cCeMUHAPCKUX/TPAKTUUECKUX U JTAOOPATOPHBIX 3AHITUM .....eevveeereenerenreaneeennnes 7
3.5. Temaruka KypCOBBIX MPOECKTOB (KYPCOBBIX PAOOT) ....eevierurieniieniieeiieriieeseenireeeeesnreeseenenes 7
Y4e0HO-METOAUYECKOE U NHDOPMAITMOHHOE OOCCIICUCHHUE........c.eveenereeereenreeenreaneeeanreeaeenneeenne 7
4.1. HopmatuBHBIE JOKYMEHTBI K ['OCTBI....cuuviiiiiiiiiieieiiiee et 7
4.2, OCHOBHAS JIATEPATYPA cuuvvvreeeurrreeeannrreeeessnreeeeassseeesssssseesssssseeessnssssessssssseesssssseeesssssseessnnsses 8
4.3, JIOTIOTTHUTETBHAS JIATEPATYPA «evvveeeenrrereesiurreeeasnreeeesnssseesssssseeessmsseeesssssseesssssseeessnssseessnnsses 8
4.4, DNEKTPOHHBIC OOPABOBATEIBHBIC PECYPCBI . uuveeerereeerrreerreesrreesseeeaseeesseeesseeesseeessseesnns 8
4.5. JIuneH3uoHHOE M CBOOOTHO PacIpOCTPaHIEMOE TPOrPAMMHOE 00ECIICUCHHUE ................... 8
4.6. CospemeHHbIe TpodeccuoHabHbIE 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CIIPAaBOYHBIE
CHICTEMDBI «...eutteneteeuiteeateeteeeate e bt e eate e bt e eat e e be e e at e e b et e et e e bt e eat e e be e e et e e bt e eabeesbe e et e enseeeabeenbeeeaneenaeeeane 8
MartepHanbHO-TEXHUUECKOE OOCCTICUCHHUE .......eveemrerueenreenreeirenteetesiresseensesseenseensesssesseensesseenses 8
METOIUUECKUE PEKOMEHIALIMM .....eeeruurrreeerunrreeseanereeeeansreeessssseessssseeesssssseesssssseeessnssseessssseees 9
6.1. Meroauvecknue peKOMEHIAINY JJIs IPEMOAaBaTeIsl 0 OpPraHu3aui OOYUICHHS .............. 9
6.2. Meroanveckue yKazaHus I 00y4JarOmUXCsl IO OCBOCHUIO TUCIUIUIHHBL ..................... 10
DOH OLICHOUHBIX CPEIICTB euuuvvrreeanurreeeesnnereeeanneseeeasnnseeeesasssseesssssseessssssseessssssseessnssseesssnseees 10
7.1. MeToasl KOHTPOJISI U OIEHUBAHUS PE3YTBTATOB OOYICHMM ... uvveeeeereeenereeenreeennreeennveeennens 12
7.2. llkana v KPUTEPUH OIICHUBAHUS PE3YIIBTATOB OO YUCHUS ....vveevrreereeneeennreenreennneeseenneeanns 13

7.3, OLICHOUHBIEC CPEIICTBA ...uvvveeuureernureesureesureesseeesueeesnseeessseeensseesnnseesssseesssseessseesssseesssseesssessnnns



1. He.]'[l/l, 3a/lavYi 1 IIVIAHUPYEMBIE PE3YJIbTAaTbl Oﬁy‘lel-ll/lﬂ Io ITMCIUIIJINHE

Huctmmmaa  «OU3UKO-XUMNWYECKUE TTPOLECCHI TP HATPEBE B OBPABOTKE
JABJIEHUEM » sBasercs AWCIUIUIMHOW MPOQECCHOHAIIBHOTO HAINpaBleHUs U3 pasnena
3JIEKTUBHBIX AUCLUUIUIMH B MOATOTOBKE 0aKaaaBpOB B TEXHUYECKUX YU€OHBIX 3aBEICHUSX.
K ocnoBHBIM 1nessiMm ocBoeHus auciuiinabl « OPU3NKO-XUMUYECKUE [TPOILIECCHI [TPU
HATPEBE B OBPABOTKE JIABJIEHMEM » cnexyeT OTHECTH:
— TMOATOTOBKAa CTYACHTOB K JEATEIbHOCTH B COOTBETCTBHM C KBaJU(UKAIIMOHHON
XapaKTepUCTUKON OakamaBpa Mo HalpaBICHUIO;
— ¢opMupoBaHre OOUIEMHKEHEPHBIX 3HAHUM U YMEHUN MO0 TaHHOMY HaIlpaBJeHHUIO;
— U3y4eHHE (PU3MKO-XUMUUYECKHX U XUMMHUYECKHUX MPOLIECCOB, IPOUCXOAAIINX B METAJLIE
IpU HarpeBe, M3yuyeHUE COBPEMEHHBIX TEXHOJOTHH HarpeBa MeTaiia moj oO6paboTky
JTaBJICHUEM, 3HAKOMCTBO C KOHCTPYKIIMSMH Teuell U ONMHUCcaHueM UX paboThl, TPUHSITON
TEpPMHHOJIOTUEN, METOJIUKOM pacyeTa.
K ocnoBabIM 3amgauaM ocBoeHUs aucuuiinabel «PMU3NKO-XUMHWYECKHWE TTPOLECCHI
TP HATPEBE B ObPABOTKE JJABJIEHWEM » crnienyer oTHeCTH:
— OBJIaJICHUE TEOPETHUUYECKHMHU U TMPAKTUYECKUMH HaBbIKAMHU BbIOOpa METOIUKH
HarpeBa 3aroTOBOK M0J1 00pabOTKy MaTepHaiOB JIaBICHUEM
— pacIIMpeHue HayYHOTO KPyro3opa J1aeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HAHHMA
Ha 0a3e KOTOpPBIX OYIyIIUHA CHEIUATUCT CMOXKET CaMOCTOSATEIBLHO BBIOPATH Ty
METOJIMKY HarpeBa, KoTopas HeoOXoIuMa B OMPENEICHHOM IPOIECCe MPOU3BOICTBA
JeTau.

Oo6yuenue no aucuumuinHe «®@U3NKO-XUMUYECKHUE ITPOLIECCHI ITPU HAT'PEBE B
OBPABOTKE JIABJIEHMEM » nHamnpaBneHo Ha (opMupOBaHHE Y OOYyYaIOLIMXCS CIETYIOUINX
KOMIIETCHIIUMN:

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

SKCHICPUMCHTAJIIbHBIMU UCCJIICIOBAHUAMUA
NOIIK-1.2. JleMmoHCTpupyeT HaBBIKK
UCIIOJIb30BaHUs 3HAHUN (QU3HUKH U
MaTeMaTHKH JJIsl pelIeHus 3a1a4
TEOPETUUECKHUX WIIH SKCIIEPUMEHTAIbHBIX

HUCCIIENOBAHUN

2. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JINCIMIIIIMHA OTHOCUTCS K YHMCITY MPO(ECCHOHATBHBIX YUYEOHBIX IUCIUIUIMH 3JIEKTHBHOTO
mukta OOIl.  [lucuuruiiHa JIOTMYECKH B3aUMOCBSA3aHA CO  CICAYIOUIMMM JUCHHUIUIMHAMU U
npaktukamu OOIT:

— [IpenmeTsl Os1oka «Bricas MaTeMaTuKa,

— OusmkKa;
— MarepuasioBeieHUE;



— PecypcocOeperaronirie TeXHOJIOTHH B 00pabOTKeE JTaBICHUEM;
— OcHOBBI MPOCKTUPOBAHUA U OPraHrU3alMN YIACTKOB 3arOTOBUTCIILHBIX MTPOU3BOJACTB;
— Teopus 1 TeXHOJIOTHSI TOPsIYCH 0OBEMHOM I TAMITOBKH;

— Teopust ¥ TEXHONOTHS MPOKATKH.

3. CTpyKTypa u coaepkaHue TUCHUNINHBI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET 4 SK3aMeHHBIX enunuil (144 qaca).
Nzyuaercs Ha 4 cemecTpe 00yueHuss. Dopma MPOMEKYTOYHOM aTTECTAIUH - IK3aMEH.

3.1 Buabl y4eOHoI1 padoThl U TPYA0EMKOCTH

3.1.1.0u4nas popma 00ydeHus

Ne . KoaunuecTBo CeMecTpsbl
Bun yueOHo# padoThI
n/n 4acoB 4 cemecTp
1 | AyauTopHblie 3aHATHS 54 54
B Tom uncrne:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHIATH 18 18
1.3 | JJabopaTopHbIe 3aHATHS
2 | CamocrosiTesibHas pabora 90 90
B ToMm uncne:
2.1 | [logroroBka K CEMUHAPCKUM 3aHSATUSAM U 50 50
3alIUTEe CaMOCTOSTEIbHON pabOThHI
2.2 | CaMOCTOSTENBHOE U3yUEHUE 40 40
TEOPETUUECKOr0 MaTeprasa 1 MOAroTOBKa K
IK3aMEHY
3 | IlpomexyTouHasi aTrecTanus
Dx3amen/nud. K3aMeH/IK3aMeH IK3aMeH HK3aMEeH
Htoro 144 144
3.2 Temaruvyeckuii NIJIaH U3YyYeHUS TN CIUATIIHHBI
(mo popmam oOydeHUs)
3.2.1. Ounas ¢popma oOydeHUs
TpyroemkocTsb, 4ac
AyauTopHasi padora 3
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1 Pa3zpen 1. 36 90
Tema 1. PaboTa B MaKpocHucTeMe. 4 2 10
Tema 2. HarpeB u oxjaxkaeHue 4
MeTajia 10




Tema 3. DJICKTPOHATPEB METaJLIA U 4 4
HarpeBaTeIbHbIE YCTPOMCTBA. 10
Tema 4. HarpeBaTtenbHbIN 4 2
HHIYKTOD 10
Tema 5. KOHTaKTHBIN HArpes. 4 2 10

Tema 6. HarpeB B mneuax

COTIPOTHUBJICHUS 10

Tema 7. [ImameHHBIN HarpeB. 4 2 10

Tema 8. [lepenaua TEMIOTHI 4

TETJIOMPOBOHOCTHIO 10

Tema 9. TermoBoii Oaanc 4 4

IJIaMEHHOM MeYu 10
36 18 90

3.3 Conep:xxkanue TUCHUILINHBI

HarpeB u oxnaxzaeHnue meramia. OCHOBHBIE MapaMETPbl, XapaKTEPU3YIOLIUE
nporecc Harpesa. TeMriepaTypa Harpesa. TeMiepaTypHbIM HHTEPBaJ IJIaCTUYECKOTO
nedopMupoBaHus. SIBIEHUS, TPOUCXOAAIINE B METajule Ipu Harpese. TemnoBble U
CTpYKTypHble  HanpspkeHus.  OkucieHue u  oOe3yrinepoxuBaHue.  Pacuér
OPOAODKUTENBHOCTH HarpeBa. OxuaxzaeHue Meramwia. OcoOeHHOCTH Harpea
LBETHBIX METAJIJIOB.

DneKkTpoHarpeB MeTajyla M HarpeBaTelbHble YyCTpoilcTBAa. WMHIYKIIMOHHBII
HarpeB. Pusnyeckas CyIHOCTb WHAYKLIHMOHHOIO HarpeBa. Temuonepenada Ipu
UHAYKIMOHHOM HarpeBe. Koa(p@puiuueHT nojae3Horo AeMCTBUS: AJIEKTPUUYECKUI,
TEPMHUUYECKUN, NOJHBIM. BBIOOp 4acTOTHI TOKA M ONpPENEICHUE MPOJOKUTEIBHOCTH
Harpesa.

HarpeBatenbnslii MHAYKTOp. Bunbl mHayktopos. OnpeneneHue pa3MepoB
MHAyKTOpa. HarpeB MeTtajula Ha DPOMBINIIEHHOM YAacTOTE, JABYXYACTOTHBIA U
MU30TEPMUYECKANA HArpeB. VHIyKIIMOHHBIE YCTAHOBKHU ISl MAJIOOKHCIIUTENIBHOTO U
0€30KHUCIUTENBHOTO HarpeBa. [naMeHHO-UHAYKIIMOHHBINA HAarpeB

KonTakTtHblil HarpeB. CymHocTh HarpeBa. KoaguimeHt noiaessoro aeicTaus
YCTAaHOBKH. YCTPOWCTBO M OCHOBHBIE BH/bl YCTaHOBOK. KOHTaKTbl, KOHTaKTHOE
NABJICHUE M pACIpENEICHUE TeMIlepaTypbl IO JUIMHE 3aroToBku. OmnpenencHue
BpeMeHM HarpeBa. O0acTh NPUMEHEHUS, IPEUMYIIECTBA U HEJOCTATKU KOHTAKTHOTO
Harpesa.

Harpes B meuax comporuBnenus. HarpeBaTenbHbIE 2JEMEHTBI M UX PACUET.
[IppuMeHeHne 3IIEKTPONEYEer CONPOTUBIEHUS Uil HAarpeBa LBETHBIX METAJUIOB.




VYhpaBieHue JIEKTPUYECKHMMHU HArpeBaTelbHbIMM I€YaMU UM yCTPOWCTBaMHU.
Koutposnb Temmnepatypsl. TexHuka 6€30MacHOCTH pU 00CITy)KMBaHUU.

[InamenHsIil HarpeB. TomnBo U ero cxuranue. CymHOCTh MPOLECCa TOPEHUSL.
YcTpoiicTBo ropenounsix 0;10k0B. KoHTpoIb mpoliecca ropeHusi.

OcHoBBI Temonepenayu B neyax. OCHOBHOE ypaBHEHUE KUHETUUECKON TEOPUHU
ra3oB. ['mmore3a bonplMaHa O paclnpelneneHHH CpPEeIHEW DSHEPTUMU II0 CTENEHSIM
cBO0OO/BI. YpaBHEHHME COCTOSIHHME HicanbHOTO rasza. SBnenue Ban-nep-Baannbca.
TepMmoanHaMuueckoe paBHOBecHE O MakcBeILTy.

Pabota B Mmakpocucteme. Kamepa Bunibcona. TpaekTopus 3apsiKeHHBIX YaCTHIL.
Crpoenne  kpuctamioB. Cummerpuss  KpuctamwioB.  DHU3WYECKUE  TUIIBL.
Kpucramnusanus meraiuo. @a3oBbie NpeBpaILICHUS.

Ilepemaya  TEmiaOTHI  TEIUIONPOBOAHOCTBIO  NPHU  CTAallMOHAPHOM U
HECTAllHOHAPHOM COCTOSIHUAX, 4YE€pPE3 OJHOCIOWHY) M MHOTOCIOMHYK) CTEHKY.
Koaddumment tennonpoBoanoctu. Ilepenaya TemaoTbl KoHBekuuen. Dopmyia
Herorona. Jlyuucteiii TermooomeH. 3akoH Credana-bonsiiMana u  Kupxroda.
Teronepegaya B paboyeM NPOCTPAaHCTBE HarpeBaTenbHOM mneun. OmnpeneneHue
KOJIMYECTBA TEIUIOTHI MEPENaBa€MOM OT ra30B HAa METaUI C YYETOM KOCBEHHOM
Teronepenaun kinanku. I[lepegaya TemnoTsl OT ABIMOBBIX T'a30B K aTMocdepe Lexa
yepe3 IUIOCKYK0 MHOTOCIOMHYH CTeHKY. [loTepn TemnoTel H3iMydeHHeM 4Yepes
OTKPBITHIE OKHA. 3alIUTa OT TEMJIOBOTO U3ITYyYEHUS.

TennoBoit Oananc mnnameHHOW meyd. KOHCTPYKIMS IUTaMEHHBIX MeYei.
Marepuaisl 1151 CTPOUTENIBCTBA MEUEH. DIEMEHTHI KOHCTPYKIIMM NEYEH: KIIaIKa CTEH
Y CBOJIAa, Kapkac, noja. MexaHnu3zauus nocaJku, MepEeMEICHUS U BBITPY3Ka 3arOTOBOK.

3.4 TemaTnka ceMHHAPCKUX/NPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. IlpakTryeckue 3aHsITUsA

[TpakTrueckas padota 1. Pacuer TenmionpoBoHOCTH TIEYH.

ITpakTuyeckas paborta 2. PacueT TemionpoBOJHOCTH MHOTOCIOWHON NIeUn

[TpakTuyeckas padora 3. PacueT HHIYKIIMOHHOTO HarpeBaTess

[TpakTrueckas padota 4. [locTpoeHrne KPUBBIX U3MEHEHUH TEMIIEPATYPHBIX HAIIPSIKECHUH

3.5 TemaTrnka KypcOBBIX POEKTOB (KypCOBBIX pador)
KypcoBbie paboThl/IPOEKTHI HE MPETyCMOTPEHBI.

4.  YdyeOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE 00eceyeHne
4.1 HopmaruBHblie 10kyMeHTbI 1 'OCTbI

1. TOCT 34518-2019 Ileun npoMBILIUIEHHBIE U arperarhbl TEIJIOBbIE



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

YCTPONCTBA Ky3HEYHOTO MPOU3BOJICTBA. YueOHoe mocobue. M: MAMU, 2010.
2. Upono E.W. KBanToBas ¢usuka. OCHOBHBIE 3aKOHBI. Y4eOHOE MOCOOHeE,
2001, - 272 c.

4.2.1 lonotHUTEIbHAN JIUTEPATYpPa

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

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

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

- Hay4Has siekTpoHHas oubmmorexka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuTeTckas o6nbmuoreka 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)

Kaxnapiii  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 M0 JAHHOMY KYPCY HaXOAHUTCS B pa3paboTKe:

4.3 CoBpeMeHHbIe TIpo(ecCHOHATIbHbIE 0a3bl JAaHHBIX W HHGPOPMALMOHHBbIE
CIPABOYHbIE CHCTEMBI

<<Tex3Rc11epT» — CIIPpaBOYHAd CUCTCMA, ITPCAOCTABJIAI0IaA HOPMATUBHO-TCXHUYCCKYIO,

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

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

MexkadenpanpHas —nmaboparopust  «CAIIP-TII» (aB2514) ocHameHbl KOMIBIOTEPHBIM U
MPOSKIIMOHHBIM ~ O0OpYIOBAaHUEM,  COBPEMEHHBIM  CHEIUAIM3UPOBAHHBIM  IPOTPAMMHBIM
o0ecrieyeHueM. JlaGopatopun  kadeapsr «OMJIuAT» (A-OM/l, aB2102) ocHamieHbI
[ITAMIIOBOYHBIM, 3arOTOBUTEIBHBIM W HUCIHBITATEIBHBIM O0OpYIOBaHUEM, JIA0OpaTOPHOU U
JKCIIEPUMEHTANIbHOM  OCHACTKOM, KOHTPOJBHO-U3MEPUTEIbHBIMU MPUOOpPaMH, CTEHIAMU H
HarJsAHBIMUA TocoOusaAMHU. VIX mpuMeHeHHe MO3BOJIET BECTH MOJHOILICHHBIN yueOHBIH mpoliecc,
MPOBOAMTDH MPAKTUUECKHUE 3aHATHS, a TAaKXKe 3aHUMATbCA C yYaCTHEM CTYIEHTOB HCCIEAOBAHUIMHU
TEXHOJIOTHYECKUX  CBOWCTB  (IITaMITyeMOCTh, COMPOTHUBIEHHWE nedopMarii)  METAIIOB,



UCCIIEIOBAaHMEM METOJI0B 00pabOTKH JaBlI€HHEM, ONTBITHO-KOHCTPYKTOPCKUMH paboTaMu, IPUBHUBAs
0o0y4aromuMCsl HaBBIKM  CaMOCTOSITEJIbHOM  HAY4YHO-HCCIIEJIOBATEIILCKON  JEATENbHOCTH U
npodecCHOHATBLHON JeATeNbHOCTU. JlaHHBIE O NpPOrpaMMHOM OOECIEYeHHH, JIAOOPATOPHOM
obopynoBaHuu npeacTaBieHsl B cripaBke MTO.

6. MeToauveckue peKOMeHIAINU

Meroauka npenoaaBanusi qucuuiminibl «OU3UKO-XUMHWYECKUE TTPOLECCHI TTIPU
HAT'PEBE B OBPABOTKE JABJIEHMEM » u peanu3anusi KOMIETEHTHOCTHOTO MOJIX0Aa B
U3JI0’)KEHUU U BOCIPUSATUU MaTepHalia MpeaycMaTpUBaeT UCIOIb30BaHUE CIENYIOIINX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEIECHUS ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

— ayIUTOPHBIE 3aHATHS U 3aHATHUS C UCIIOJIB30BAHUEM CPEICTB CBA3H: JIEKLIUHU, TPAKTUYECKUE
paboThI, TECTUPOBAHUC;

— BHEAyJIUTOPHBIE 3aHATUS: CAMOCTOSITEIbHOE U3YUY€HHE OT/IETbHBIX BOIIPOCOB, MOJArOTOBKA
K J1a0OpaToOpHBIM paboTaMm.

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3MmoxHO TTpoBeIcHUE 3aHATHI M aTTECTAIMI B TUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEeM
CUCTeMBbl JucTaHIMOHHOTO o0y4yeHus yHuBepcutTera (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIeKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.2.3).

[Mopsimox mpoBeneHUs: pabOT B AUCTAHIIMOHHOM (opMare YCTaHABIMBACTCS OTICIbHBIMHU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe M/WiIH IIEHTPOM yueOHO-METOINYECKON PabOThI.

6.1 MeroauyecKkue peKOMEHIAIHHU JIA TPENnoJaBaTejia MO0 OPraHu3aNUU
0o0yueHust

6.1.1. IlpennonaBarens OpraHu3yeT NpenoiaBaHue JUCLUILIMHBL B COOTBETCTBUU C
TpeboBanusmMu "llomoxkeHust 06 opranuzaiu o0pa3oBaTeILHOTO Mpoiiecca 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 qucuuruivabl (PIT/I) u mpegocTaBiseT BO3MOKHOCTb 03HAKOMIICHHS C
IIPOrpaMMoi.

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

- BUJBI M (POPMBI ITPOBEACHHUS 3aHATHIA MO JUCLHUIUIMHE, BKIIIOYAs! MOPSIOK IPOBEACHUS
3aHATUN C MPUMEHEHUEM TEXHOJIOTUN AUCTAaHIIMOHHOTO OOYUEHHUS U CUCTEMBbI IUCTAaHI[MOHHOTO
oOyuenus yausepcuteta (CJJO Mocnonurexa);

- BUJIbI, COJIEp>KaHUE U TIOPSAOK MPOBEACHUS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, coneprkaHue U MOPSIIOK MPOBEACHUS MPOMEKYTOUHON aTTeCTallUU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. loBomUT 10 CBEACHUS CTYJEHTOB I'payiK BBHITIOJIHEHHS YUEOHBIX PadoT,
npenycMorperssix PIII.

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

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

6.1.7. Pexomenayercs daxt o3nakomisienus cryaeHToB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HAKOMJIEHUS ¢ conepxkanue PI1/I.
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6.1.8. IlpenogaBarenu, BEAyIIHI JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, JOJKHBI
COTJIaCOBBIBATh TEMATUYECKUM TJIaH MPAKTUYECKUX 3aHATUH, UCIOJIb30BaTh €AUHYIO CUCTEMY
0003Ha4YeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUH JAUCIUTUIMHBI.

6.1.9. Tlpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSTHIO TI0 TIEPEYHIO OOBSBICHHBIX TEM
IpernoaaBaTeNio HeOOXOIUMO YTOYHUThH IUIAH HX TMPOBEACHUS, MPOAyMaTh (HOPMYIHPOBKU U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKI€HUE, 03HAKOMUTHCS C TIEPEYHEM BOIIPOCOB
10 TEME CeMHUHapa.

B xozme ceMuHapa BO BCTYMUTEIBHOM CIIOBE PACKPBITH MPAKTUUECKYIO 3HAYUMOCTH TEMbI
CEMHUHAPCKOTO 3aHATHUS, OMPENCIUTh MOPSIOK €ro MPOBEICHUs, BPeMs Ha OOCYXKICHHE KaXKIOTO
yueOHOoro Bompoca. [IpumeHsiss (QpPOHTAIBHBIA OMPOC JaTh BO3MOXHOCTh BBICTYIHTH BCEM
CTyJEHTaM, MPUCYTCTBYIOIINM Ha 3aHATHH.

B 3axirounTenbHOM 4acTh CEeMUHAPCKOTO 3aHSATHUS CIIEAYET MOJIBECTH €TI0 UTOTH: JIaTh OLIEHKY
BBICTYIUICHUN KaXKIOr0 CTyJeHTa U y4eOHOM! TPYIIbI B IEJIOM. PaCKpBITh OJI0KUTENbHBIE CTOPOHBI
U HEJIOCTaTKU MPOBEJECHHOTO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HA BOIPOCH! CTYACHTOB. BbIiath
3aJJaHus JJIs1 CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIIEAYIONIEMY 3aHATHIO.

Bo3MoxHO mpoBeieHne 3aHATHI U aTTECTallMi B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cucteMbl auctaHiimoHHoro ooydyenus ynusepcurtera (CIHO-LMS). Tlopsanok npoBeneHusi paboT B
JTUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTICIBbHBIMU PACHOPSHKCHHUSIMH TIPOPEKTOpa II0
yaeOHOM paboTe W/WUiu IIEHTPOM YIeOHO-METOIUYECKON PaObOTHI.

6.2 MeTozmquKne YKasaHus 1Jist oﬁyqamumxcn IO OCBOCHHIO TUCHUIIJIMHBI

6.2.1. CTyaeHT ¢ caMOro Havajila OCBOEHHUSI TUCIUIUIMHBI TOJXKEH BHUMATEIHHO 03HAKOMUTCS
¢ pabodeil mporpaMMoi TUCITUATIITUHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BBHIMOIHEHUS Y4eOHBIX padoT,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHWid Ipyrux AUCHMIUIMH, W3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUN W TPOLEAYP TEKYIIEH M MPOMEXKYTOUYHOW aTTeCTallUU C
UCIIOJIb30BAHUEM HHCTPYMEHTOB HH(MOPMAIIMOHHON 00pa30oBaTEeIbHON Cpenbl JUCTAHIIMOHHOTO
obpaszoBanusi yHmBepcuteTra (LMS Mocnonurexa), Kak BO BpeMs KOHTAaKTHOH pabOThI ¢
IpernojiaBaTesieM, TaKk M BO BpeMs CaMOCTOSITENIbHOW pabOThl CTYAEHT JAOJDKEH OOECIEeYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHS K CHCTeMaM JUCTaHIIMOHHOTO
oOyuyenus. I[Ipy OTCYTCTBHMM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C IpernojaBaTeieM
JUCIUTUIAHBI.

7. DoH/ OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHH

KoHTposb ycrieBaeMOCTH U Ka4e€CTBA MMOATOTOBKH ITPOBOJUTCSI B COOTBETCTBHE C
tpeboBanusmu "lTlonoxenus o0 opranuzayu 00pa3oBaTeNbHOrO Mporecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE" .

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

- KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIUI KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALU.

B nporiecce 00ydeHns UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHBIE (POPMBI CAMOCTOSTEIbHOM
paboThI CTYJCHTOB, OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOUHBIX
aTTeCTaluu:
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B gerBepTom cemecTpe:
- IOATOTOBKA K CCMUHAPCKUM 3aHATUAM, BBIIIOJIHCHUC CAMOCTOATCIIbHBIX Bal[aHI/Iﬁ n ux
3alUTa; TECT; IK3aAMEH.

7.2 1Ikana 1 KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUeHUs

IToka3aTenem oLleHUBaHMs KOMIIETEHIIMH HA PAa3IMYHBIX dTanax ux GOpMUPOBAHHUS SBIISIETCS
JOCTHKEHUE 00YUaIOIIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUIMHE (MOIYIIIO).

[ITkanb! OLEeHUBAHUS PE3YIbTATOB MIPOMEXKYTOUHON aTTECTALlMU U UX OIMCAaHUE:

®opMa MPOMEKYTOUHON aTTECTALUU: SK3aMEH.

ITpomesxyTouHas aTTecranus oOy4aromuxcs B popMe sK3aMeHa IPOBOJUTCA 110 pe3yibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAKOTCS PE3yJIbTAaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH IOCTHKEHHsS OOYydYaloUIMMHUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0y4yeHMs] MO JAUCUUIUIMHE (MOIYJI0) IPOBOAMUTCS NPENojaBaTeleM, BEAYIIMM 3aHATUSA IO
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. 1o nToram mpoMeXxyTouHOM arTecTanuu 1o
JUCLUIUIMHE (MOJYJII0) BBICTABISICTCA OLIEHKA «3aYTEHO» WIN «HE 3auTeHo». HeobxommmeiM
YCIIOBHEM IPOXOXKICHHUS MPOMEKYTOUYHON aTTECTAllMH SBJISIETCS BHIMOJIHEHUE BCEX BHUIOB padoT,
MPEAYCMOTPEHHBIX JaHHOW pabodeit mporpammoirt nmo muctumuinae «OPU3NKO-XUMNYECKHUE
[NPOLECCHI 1P HAI'PEBE B OBPABOTKE JIABJIEHMEM ». Ha naty npoBeacHHs
IIPOMEKYTOUHOW aTTEeCTallUd CTYJIEHTHl [JOJDKHBI BBINOJIHUTH BCE BHJBI y4eOHOW paboTHl,
NpeyCMOTpEeHHbIE pabouedt mporpammoir mo aucuumauHe «PU3NKO-XMMUUYECKUE
ITPOLECCHI ITP11 HATPEBE B ObPABOTKE JIABJIEHUEM », a UMEHHO BBIIOJIHUTH PACYETHO-
rpaduueckue nadboparopHsie paboTsl - 16 paboT, BEIMONHUTH | KOHTposbHYIO pabdory. Ecnu He
BBIIIOJIHEHbl HEOOXOAMMBIE YCIIOBHUS, CTYAEHTBHl IOIYy4alOT HEYJOBJIETBOPUTEIBHO WIM HE
JIOITYCKAEeTCsl 10 IPOMEKYTOUHOM aTTECTALUH.

HIxaJjia oneHUBaHUA Onucanmne

BoeimonHensr  Bce  BHABI  y4eOHOW  paboTHI,
PEelyCMOTPEHHBIE padodell MporpaMMoOiN TUCIUTUIUHBI.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI,
HABHIKOB TMPHUBEJACHHBIM B Ta0NHIIAX IOKa3aTesei,
Ormio OTepUpPyeT NPUOOPETCHHBIMU 3HAHUSIMU, yMeHH;IMH:
HaBBIKAMM, MPUMEHSAET UX B CHUTYalUSX MOBBILICHHON
cinoxHoctd. [lpm  3ToM MOryT OBITH JOMYIIEHBI
HEe3HaYUTeNIbHbIE OUIMOKHN, HETOYHOCTH, 3aTPYAHEHUS ITPU
AHAJIUTUYECKUX OMNEpalUsiX, MEPEHOCE 3HAHUN U YMEHUI

Ha HOBBIC, HCCTAHIAPTHBIC CUTYallUuU.

BeimonHens  Bce  BHABI  y4eOHOW  paboTHI,
MIPEAYCMOTPEHHBIE paboveil mporpaMMoOu TUCITUTIIIUHBL.
X CTyneHT  [IeMOHCTpUPYET  HEMOJIHOE, IMPaBHIbHOE

OPOTIO COOTBETCTBUE 3HAHWH, YMEHU, HABBIKOB IIPUBEICHHBIM B
TabnuIax TMoka3arteneil, 100 eciu mpu 3TOM ObUTH

JIOTIYIIIEHBI 2-3 HECYIECTBEHHBIC OIINOKH.
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Beimonnensl  Bce  BHIBI  yueOHOW  paloOThI,
PEelyCMOTPEHHBIE paboduell MporpaMMoOi TUCIUTLIAHBI.
CTyneHT JeMOHCTpUPYET COOTBETCTBUE 3HAHWUM, B
Y 10BIETBOPUTEIILHO

KOTOPOM OCBeEIlleHa OCHOBHAs, HanOoJiee Ba)KHAs 4acTb
MaTepuaia, HO IPU 3TOM JOIYIIEHA OJHA 3HAYUTENIbHAS

omrn0OKa WM HETOYHOCTb.

He BbimosnHeH onuH wim 0ojee BHIOB y4eOHOM
paboThl, TNpenyCMOTPEHHBIX pabouell  Mmporpammoit
muciuiineel.  CTyIeHT  IeMOHCTPHUPYET — HEMOJHOE
COOTBETCTBHUE 3HAHWH, YMEHHI, HABBIKOB ITPUBEACHHBIM B
Ta0NMIaX TOKa3aTeNnei, MOMyCKAroTCs 3HA4YNUTEIIbHbBIC
HeynoBnerBopurtenbHO . .

OmMOKH, NPOSBISAETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HaBBIKOB IO DALY IOKa3zaTesied, CTYACHT HCIBITHIBAET
3HAYUTEIbHbIE  3aTPyJHEHHs TpU  ONEPHUPOBAHUU
3HaHUSIMH U YMEHUSIMH IIPH HX MEpPEeHOCEe Ha HOBBIC

CUTYaLlUH.

7.3 OueHo4HbIe CpeACTBA

7.3.1. Texkyuuii KOHTPOJIb
Jiis mpoBeIeHUs TEKYLIEro KOHTPOJIS IPUMEHSIIOTCS cleaAyIoue GOpMBbL: pacuemuo-
epaguueckue camocmosamenvusie pabomvl, KOHMPOIbHAS paboma, mecmel.

7.3.2. [IpoMe:kyTOYHASI ATTECTAIUSA

[TpomMexyTouHas aTTecTanus MPoBOIUTCS Ha 1 cemecTpe oOydeHus B popme sK3aMeHa.

DK3aMeH MPOBOJIUTCS MO OHUJIeTaM, OTBETHI TPEIOCTABIIAIOTCS MUCbMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. buieTsl popMHUpPYIOTCS M3 BOMPOCOB MPEACTABICHHOTO HUXKE MTePEUHS.

PernameHT npoBeieHusi JK3aMeHa:

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

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

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

4. [IpoBeaeHue arrecTanuu (PK3aMeHa) ¢ UCIOJIB30BAHUEM CPEJICTB AICKTPOHHOTO 00YyUEHUS
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH BBITIOTHSIETCS B COOTBETCTBUU C YTBEPKIEHHBIM
B yHHBepcurete "[lopsakoM nmpoBeaeHus NPOMEXYTOUYHON aTTeCTallMU C UCIIOJIb30BAHUEM CPEICTB
AIIEKTPOHHOTO 00YyUEHUS U TUCTAHIIMOHHBIX 00pa30BaTEebHBIX TEXHOIOTHiA"

dopma, mpemycMOTpeHHas Y4eOHBIM IIaHOM - 3K3aMeH. [IpomexyTouHasi arrecraius
IIPOBOAMUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KICHHBIM paclHUCAHUEM 3a4€THO-IK3aMEHALMOHHON
ceccur. [lo nmaTel mpoBeAeHUS MPOMEKYTOUHOW aTTECTAllMM CTYAEHT JOJIKEH BBIIIOJIHUTH BCE
npakTH4eckue paldoThl, MPEAYyCMOTpPEHHbIE HacTosule paboueld HPOrpaMMoil JUCIUIUIMHBI.
[Tepedenn 00s3aTENBHBIX pa0OT M JopMa OTYETHOCTH IO HUM TPEJICTABIICHBI B TAOIHUIIE:
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Bun pabotst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJISA

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

paboThI.

Ecnu He BbINOIIHEH OAMH WK 6osiee BUIOB YUeOHOH paboThl, yKa3aHHBIX B TAOIUIIE,
IPerno/iaBaTesb UMEET NMPaBO BBHICTABUTH HEYIOBJIETBOPUTEIHHYIO OLIEHKY 110 UTOTaM
MPOMEXYTOUYHOU aTTECTALIUH.

7.3.3. Bonnpochl 1J151 IOATOTOBKH K IK3aMeHY
. B cneacTtBuM 4Yero BO3HUKAIOT HAIPSIKEHUS B TMOBEPXHOCTHOM CIIOE TIPHU
MJJAMEHHOM Harpese.
TeMrneparypHblil UHTEPBAJI KOBKH U IITAMIIOBKH.
SIBneHus1, NPOUCXOASIINE B METAILIE [IPU HArPEBE.
Oxnaxk1eH1e OKOBOK.
PacueT npooKUTENIBHOCTH HArpeBa 3aroTOBOK.
Knaccudukanus cnoco00B Harpesa.
@u3nuecKre OCHOBBI MHIYKIIMOHHOTO HarpeBa.
Y CTpOCTBO HHAYKIMOHHON YCTaHOBKH.
9. Bunbl UHIYKTOPOB.
10.Pexumbl Harpesa.
11.251eKTpOKOHTAKTHBIN HAarpeB.
12.KIT/l ycTaHOBKH 3JI€EKTPOKOHTAKTHOI'O HarpeBa.
13. HarpeB meTania B 3J1€KTPUUECKUX 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 IaMEHHBIX Neyel. Ternnora cropanus TOIIMBA.
18.Cy1mHoCTh TIpolecca ropeHusl.
19.YcTpolicTBO AJ1s1 COKATAHUS rasa.
20. OTBOA IBIMOBBIX ra3oB. PekymepaTopsl M pereHepaTopbl. Pekyneparopsl u
pereHepaTopsl.
21.YcTpoilcTBO ra30Boii KAMEPHOM NEYH.
22. YCTpOMCTBO ra30BOi METOANYECKOM MEUH.
23.Tennonepenaya B rneyax.
24 .KoHBeK1Hs.
25.zny4enue.
26.TermionpoBOAHOCTb.
27.TennoBoii OanaHc MIAMEHHOMU MeYHu.
28.DyTepoBKa Meyeil.
29. O6cnmyXruBaHUE U PEMOHT TeUeH.
30.0OcHOBHOE ypaBHEHNE KHHETUYECKON TEOPUHU Ta30B.

[E—
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31.I'mnore3a bonbliMaHa O pacnpefeneHud CpeAHel SHEepPruM IO CTEeNeHsIM
CBOOO/IEI.

32.YpaBHeHHE COCTOSIHUS HJACAIbHOIO rasza. SIBiieHHMs Ha rpaHuiiax Bau-aep-
Baanbca

33.TepmonuHamuyeckoe paBHOBecue 1o MakcBesty

34.3akon bonpumana

35.1lepexo1 U3 HEPAaBHOBECHOT'O COCTOSIHUS B paBHOBeCHOE. PopMyiia bonbimana.

36. TepMoiMHAMUYECKUI OTEHIMANL. BHYTpEeHHSs1 SHEPrun

37.TepmonuHaMudecKuii moTeHMal. BHenHss sHeprust (cBOOOIHAS).

38.CB00OIHBIE IEKTPOHBI METAILIE

39.TennoeMKOCTh TBEPABIX TEI

40. KonebaTenpHas SHEPrys KPUCTATUIMUYECKON PEIIeTKU

41. N3otepmbl Ban-nep-Baanbca

42.MetacTaOUIIbHBIE COCTOSIHUS BEIllECTBA

43.Da3zoBble nepexoibl. MeTacTaOuibHbIE COCTOSHUS

44 .Ypasuenue Knanelipona-Knaysuyca

45.]lnarpamMma COCTOSTHUM B TpeX 00J1acTsIX

46.11epBblii 3aKOH TEPMOJUHAMUKH

47.BTopoii 3aKOH TEPMOJAMHAMUKHA

48.PaboTta B Makpocucteme. M3oxapuueckuii 1 n3o06apudeckuil mpoiecc.

49 .M3oTepMUUECKH U aAMO0aTHYECKUN TTPOLIECCHI.

50.Kamepa Bunbscona. TpaekTopust 3apsiKEHHBIX YACTHII

51.Ctpoenue kpuctaiioB. CumMmeTpus

52 Kpucramnuzauus MetaioB. @a30Bble MPEBPAIICHUS

53.BHyTpeHHee TpeHHe MOJIEKYH C TOUKU 3pEHUS MEXaHUKH

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

55.Koaddurment nepeHoca, ero aHaaus.



