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1. HEJIX OCBOEHUA

1.1

Heﬂb KypcCa O3HaKOMUTH aCIUPAHTOB C NUCTTOJIB30BAHUEM TEPMOANHAMUYCCKOTO MOJICTITNPOBAHNUS B PEAUTBHBIX
MHOT'OKOMITOHCHTHBIX XUMHUYCCKUX CUCTEMAX, a TAKIKE ITOKAa3aThb IPUMEHEHU JaHHBIX METOAOB JId PECHICHUA pa3IMIHbIX
HAy4HO MCCJICA0BATEIbCKUX U MPOU3BOICTBEHHBIX 3384, B TAKUX MMPOLIECCaX KaK KPUCTALIH3AIMS H JIUThE, TEPMUIECKast
00paboTKa, SKCTpaKIws, MOAU(PUITUPOBaHHE, CBapKa, TaiiKa.

1.2 | B pamMkax Kypca OyIyT IpOUYTEHBI JICKIIUH U TIPOBECHBI IIPaKTHYECKUE 3aHATHSA 110 paboTe ¢ IPOTrpaMMHBIM
obecnieuenneM. Ocoboe BHUMaHHE B paMKax Kypca OyeT yAeneHo TOHUMAHNI0 MaTepHaIOB M UX TOBEICHHIO B IIPOIIecce
MIPOU3BOJICTBA U 00PabOTKH, a TAKKe TOMY Kakhe MOTYT OBITh NPEAIPUHSITHI Iark MO ONTUMU3ALMK TPOLIECCOB U
MUHUMH3ALNHY 3aTPaT.

1.3 | Bce mpuMepsl, UCTIONB3yeMbIE B Kypce, OyIyT OTHOCUTBCS K PEATIbHBIM CUCTEMaM C YETKUM IPUIIOKEHHEM K
IIPOMBIIIJICHHBIM 3a/[adaM MM K B3aHMOJICHCTBHIO MaTepraIoB ¢ OKpYy Karomiei cpenoil. bonee aToro y actiupanToB OymeT
BO3MOJKHOCTB IIPOaHATN3UPOBATh, KaK BIMAIOT M3MEHEHHUS B IapaMeTpax (TaKuX Kak TeMIIeparypa, JaBJIeHHUe, I COCTaB)
Ha Pe3yJIbTaThl pacyeToB.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI
bnoxk OIT: 2.1.2
2.1 TpeboBaHus K npenna[rnrenbnoﬁ MOATOTOBKE 00y4AaI0IIerocs:
2.1.1 | AkageMu4yeckoe MucbMo
2.1.2 | HOCTpaHHBIN S3BIK
2.1.3 |Hcropus u punocopus Hayku
2.2 JucuuminHbl (MOIYIM) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM IHCHMIIIMHBI (MOYJ/Is1) HEO0X0AMMO KAK
npeauiecTBYyOLIee:
2.2.1 | AHanmuTHYECKAs XUMUS
2.2.2 |T'eomexanuka, pa3pylIeHUE TOPHBIX TOPOJ, PyIHHYHAS a9POra30JHHAMIUKA ¥ TOPHAS TEIUIO(pHU3NKa
2.2.3 |T'eomexanunka, pa3pylIeHUE TOPHBIX TIOPOJ, PyIHIHIHAS a9POra30JHHAMIUKA ¥ TOPHAS TeIUIO(PHU3NKA
2.2.4 |T'eoTexHOIOTUS, TOPHBIE MAILIUHBI
2.2.5 |TopHOIpOMBINIICHHAS U HEPTEra30MPOMBICTIOBAs T€OJIOTHSI, TeoPH3HKa, MapKIIeHaepcKoe IS0 U TeOMETPHS Help
2.2.6 |T'opHOmpoOMEBIIIIEHHAS M HeTETa30POMBICTIOBAs TEOJIOTHS, Te0(pH3NKa, MapKIIEHIePCKOe AEI0 U TeOMETPHS Help
2.2.7 |JluTeliHOE IPOU3BOACTBO
2.2.8 | MarepuanoseneHue
2.2.9 | MarepuanoBeneHue
2.2.10 | MarepuanopenaeHue
2.2.11 |MeramioBeneHrue U TepMuuecKas 00paboTka METaNIOB U CILIABOB
2.2.12 | MeramioBeneHrue U TepMHUUECKas 00paboTKa METANIOB U CILIABOB
2.2.13 | MeramioBeacHue U TepMHUECKas 00paboTKa METANIOB U CIUIABOB
2.2.14 | MerannoBeneHue U TepMuueckas 00padoTka METAIOB U CIIJIABOB
2.2.15 | Metamnyprus YepHBIX, IBETHBIX U PEIKUX METAJIOB
2.2.16 |Metamryprusi Y4epHBIX, IIBETHBIX U PEIKUX METALIOB
2.2.17 |Metamryprust Y4epHBIX, IIBETHBIX U PEIKUX METALIOB
2.2.18 |HanoTexHONOruu U HaHOMaTepUasbl
2.2.19 |HanoTexHONOIruU U HAHOMaTEpUasbI
2.2.20 |HanoTexHONOrMu U HAHOMaTEPUAIIbI
2.2.21 |OOGorameHne NoNIe3HBIX HCKOITaeMBIX
2.2.22 | O06paboTKa METALIOB IaBICHAEM
2.2.23 |IlopomkoBas METALUTYPIUsl U KOMIIO3ULIMOHHBIE MaTE€pUaIIbI
2.2.24 |IlopoKkoBas METALUTYPIUsl U KOMIIO3ULIMOHHBIE MaTE€PUaIIb
2.2.25 |Teoperudeckue OCHOBBI TPOEKTUPOBAHUSI TOPHOTEXHUUYECKUX CHCTEM
2.2.26 | TexHOJNIOTUH U MAIIMHBI 00paOOTKH TaBICHHEM
2.2.27 | TeXHOJIOTUH U MAaIIMHBI 00pabOTKH TaBICHHEM
2.2.28 |TexHonorus u 000pyJOBaHHE IS IIPOU3BOACTBA MATEPHATIOB M IPUOOPOB IEKTPOHHOMN TEXHUKU
2.2.29 | Texnonorust u 000pyJOBaHUE Ul IPOU3BOACTBA MaTepHANIOB U NPUOOPOB IEKTPOHHON TEXHUKU
2.2.30 | Texnonorusi u 000pYIOBaHUE Ul POU3BOACTBA MaTepHATIOB U IPUOOPOB IINEKTPOHHON TEXHUKU
2.2.31 | TexHonorus 31EKTPOXUMUUECKUX MPOLIECCOB U 3alllUTa OT KOPPO3UH
2.2.32 | ®usuKa KOHASHCUPOBAHHOTO COCTOSIHUS
2.2.33 | ®uzuka KOHACHCUPOBAHHOTO COCTOSHHUS




2.2.34 | ®uzuKa KOHACHCUPOBAHHOTO COCTOSIHUS

2.2.35 | ®uzuka KOHASHCUPOBAHHOTO COCTOSHHUS

2.2.36 | dusuka KOHAEHCUPOBAHHOTO COCTOSHUS

2.2.37 | ®u3uKa NoIynpoBOJIHUKOB

2.2.38 | Xumuueckas TEXHOJIOTHs TOIUIMBA U BICOKOHEPT€TUYECKUX BEIIECTB

2.2.39 | OneKkTpoTeXHHYECKHNEe KOMIUIEKCHI U CUCTEMBI

2.2.40 |IloaroroBka K 3alllMTe AUCCEPTAIIMM HA COMCKaHWE YUCHOH CTETIeHU KaHu1aTa HayK

2.2.41 |IloaroroBka K 3alllUTe IUCCEPTAIIMM HA COMCKaHWE YUCHOH CTETIeHU KaHu1aTa HayK

2.2.42 | TloaroToBka K 3alllUTe AUCCEPTAIIMHA HA COMCKaHWE YUCHOM CTETIeHN KaHu1aTa HayK

2.2.43 |IloaroToBka K 3alllUTe AUCCEPTAIIMH HA COMCKaHWE YUCHOH CTETIeHH KaHu1aTa HayK

2.2.44 |TloaroToBKa K 3allMTe TUCCEPTAIMU HAa COMCKAHWE YUCHOW CTENCHN KaHu/Iara HayK

2.2.45 |TloaroToBKa K 3allUTe TUCCEPTAIMU HAa COMCKAaHHWE YICHOW CTENCHU KaHu/Iara HayK

2.2.46 |TloaroToBKa K 3alMTe TUCCEPTAIMU HAa COMCKAHWE YICHOW CTENEHN KaHu/Iara HayK

2.2.47 |IloAroToBKa K 3allUTe JUCCEPTALUHI HA COMCKAHUE YUCHOMN CTCIICHN KaHIUIaTa HayK

2.2.48 |IloaroroBka K 3alIMTe JUCCEPTALMU HAa COUCKAaHNUE YUEHOW CTENEeHU KaHauaara HayK

2.2.49 |IloaroroBka K 3alIMTe JUCCEPTALMU HAa COUCKAHUE YUEHOU CTENEeHU KaHauaara HayK

2.2.50 |IloaroroBka K 3alIMTe JUCCEPTALMU HAa COMCKAHWE YUEHOW CTENEeHN KaHuara HayK

2.2.51 |IloaroToBKa K 3aluTe JUCCEPTALUH HA COMCKAHUE YICHOH CTeNCHN KaHIu1ara HayK

2.2.52 |IloaroroBka K 3amyTe JUCCEPTALUU HA COUCKAHUE YUEHOU CTENEHU KaHUara HayK

2.2.53 |IloaroroBka K 3amyre JUCCEPTALUU HA COUCKAHKUE YUEHOU CTENEHU KaHUara HayK

2.2.54 |IloaroroBka K 3alMTe JUCCEPTALUU HA COUCKAHUE YUEHOU CTENEHU KaHUara HayK

2.2.55 |IloaroroBka K 3amyTe JUCCEPTALUU HAa COUCKAHUE YUEHOW CTENEHU KaHIuara HayK

2.2.56 |IloaroroBka K 3amyre JUCCEPTALUU HAa COUCKAHUE YUEHOW CTENEHU KaHuara HayK

2.2.57 |IloaroroBka K 3amyTe JUCCEPTALUU HAa COUCKAHUE YUEHON CTENEHU KaHIuara HayK

2.2.58 |IloaroroBka K 3alurTe JUCCEPTALMU Ha COUCKAHUE YUEHOH CTENEHU KaHauara HayK

2.2.59 |IloaroroBka K 3alllUTe AUCCEPTAIIMH HA COMCKaHWE YUCHOH CTETIeHH KaHu1aTa HayK

2.2.60 |TloaroroBka K 3alUTe TUCCEPTAIMU HA COMCKAHHUE YICHOW CTENCHU KaHu/Iara HayK

2.2.61 |IloaroToBKa K 3alUTe TUCCEPTAIMU HAa COMCKAHHWE YUCHOW CTENCHU KaHu/Iara HayK

2.2.62 |TloaroToBKa K 3alMTe JUCCEPTAIMU HAa COMCKAHHWE YICHOW CTENEHN KaHu/Iara HayK

2.2.63 |IloaroToBka K 3alUTe QUCCEPTALMHI HA COMCKAHUE YUCHOMN CTCIICHN KaHIUIaTa HayK

2.2.64 |IloaroroBka K 3alIMTe JUCCEPTALMU HAa COUCKAaHNWE YUEHOU CTENEeHU KaHauaara HayK

2.2.65 |IloaroroBka K 3alIMTe JUCCEPTALMU HAa COUCKAHUE YUEHOU CTENEeHU KaHauaara HayK

2.2.66 |IloaroroBka K 3alIMTe TUCCEPTALMU HAa COMCKAHWE YUEHOW CTENEeHN KaHuara HayK

2.2.67 |lloaroToBka K 3aluTe UCCEPTALUH HA COMCKAHUE YICHOH CTeNeHN KaHIu1aTa HayK

2.2.68 |IloaroroBka K 3amure JUCCEPTALUU HA COUCKAHUE YUEHOU CTENEHU KaHMaTa HayK

2.2.69 |IloaroroBka K 3amyre JUCCEPTALUU HA COUCKAHUE YUEHOU CTENEHU KaHIUara HayK

2.2.70 |IloaroroBka K 3amyTe JUCCEPTALUU HA COUCKAHUE YUEHOU CTENEHU KaHHara HayK

2.2.71 |IloaroroBka K 3alMTe JUCCEPTALUU HA COUCKAHUE YUEHOW CTENEHU KaHIUaTa HayK

2.2.72 HO,[[TOTOBKa K 3alllUTC AUCCEpTAll Ha COUCKAHNEC y‘ICHOﬁ CTCTICHU KaHAuJaTa HayK

2.2.73 |IloaroroBka K 3alMTe JUCCEPTALUU HAa COUCKAHUE YUEHON CTENEHU KaHIuaTa HayK

2.2.74 |IloaroToBka K 3alllUTe AUCCEPTAIIMMA HA COMCKaHWE YUCHOH CTETIeHH KaHu1aTa HayK

2.2.75 |IloaroToBka K 3alllUTe AUCCEPTAIIMHA HA COMCKaHWE YUCHOH CTETIeHN KaHIu1aTa HayK

2.2.76 |TloaroToBKa K 3allUTe TUCCEPTAIMU HA COMCKAHHUE YICHOW CTENCHN KaHu/Iara HayK

2.2.77 |TloAroToBKa K 3allUTe TUCCEPTAIMU Ha COMCKAHHWE YICHOW CTENCHU KaHu/ara HayK

2.2.78 |TloaroroBKa K 3alMTe JUCCEPTAIMU HAa COMCKAHHUE YICHOW CTENEHN KaHu/Iara HayK

2.2.79 |IloaroToBka K 3alUTe QUCCEPTALMHI HA COMCKAHUE YUCHOMN CTCIICHN KaHIUIaTa HayK

2.2.80 |IloaroroBka K 3alIuMTe JUCCEPTALMU HAa COUCKAHNUE YUEHOU CTENEeHU KaHauara HayK

2.2.81 | OOoraieHue MoJe3HbIX UCKOIAEMBIX

2.2.82 |IloaroroBka K 3alIMTe TUCCEPTALMU HAa COMCKAHUE YUEHOW CTENEeHN KaHuara HayK

3. PE3YJIbTATBI OB YYEHMUA 11O TMCIUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMITIETEHIIUSIMU

A-2: CniocoOHOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U aHAJIU3 €ro pe3yabTaTa




3HaTh:

A-2-33 CTpyKTypy TepMOANHAMHUYECKHUX 0a3 NaHHBIX

A-2-32 OcHOBHBIC IPHHIUITEL U CTPYKTYPY MPOTPaMMHOTO 00eCIICUeHHUS TS TEPMOAMHAMHYCCKOE MOICTUPOBAHISI U PacueTOB

A-3: CniocoO0HOCTh IPOBOAUTHL HAYYHO-HCCJIEI0BATEIbCKUE M ONBITHO-KOHCTPYKTOPCKHE PA0OTHI 110 3aJaHHOM TeMaTHKe U
0opMJIATH HX Pe3yIbTAThI

3HarTb:

A-3-31 HpI/IHI_[I/IHBI p33p3.6OTKI/I TCXHUYCCKOTO 3alaHrs U IPpOrpaMm MPOBECACHUA PACUCTHO-TCOPCTUUCCKUX U SKCIICPUMCHTAIIbHBIX
pabot

A-3-32 IIpuHIUIBEI TPIMEHEHHUS TEPMOJHHAMUYECKOTO MOAENUPOBAHNUS C HCIOIb30BaHUEM CIeHaTH3HpoBaHHOro 110

A-2: CiocoOHOCTH MPOBOAMTH HAYYHBII IKCIIEPUMEHT H AHAJIN3 €r0 pe3yJibTaTa

3HarTb:

A-2-31 TIpobieMbl MaTepHaioBeICHUS Ha OCHOBE TEPOMIMHAMUYICCKAX JAHHBIX

A-1: CriocoO0HOCTb K HAYYHOMY IIOUCKY H IPUMEHEHHIO Pe3YJbTATOB HAYYHO-UCC/IeJ0BATEIbCKHX H ONBLITHO-
KOHCTPYKTOPCKHX Pa3padoTok NPH CAMOCTOSATENbHBIX HCCIe0BAHUSAX

3HaTh:

A-1-32 OcHOBHBIE TPHHIUITEI BEIOOpa TEPMOJHHAMIYECKHX 0a3 JaHHBIX JUIS IPOBEICHHS PacIeToB

A-1-31 IlpuHmIEl OPMUPOBAHUS HAYYHBIX UCCICIOBAHUN Ha OCHOBE ()YHIaMEHTATIBHBIX HAyK

A-3: Crioco0HOCTh MPOBOANTH HAYYHO-UCCIET0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE PA0OTHI M0 32JaHHON TeMaTHKe U
0opMIATHL UX Pe3yIbTaThl

Ymern:

A-3-Y'1 PazpabarsiBaTh TEXHHIECKHE 330aHNS U IIPOTPaMMBI IPOBE/ICHNS PaCUETHO-TEOPETHUYECKUX M AKCIIEPUMEHTAIBHEIX PadoT

A-3-Y2 IIpuMeHSTh NOIy4YeHHbIE 3HaHNS (pyHIaMEHTATBHBIX HAyK, B YaCTHOCTH 0 TEPMOIWHAMUKE, [UIS IPOBEICHIUS HayIHBIX
HCCIIEI0OBAHUH U MIPETNo1aBaTeIbCKON AeATENbHOCTH

A-2: Cioco0HOCTb IPOBOIUTHL HAYYHBIN IKCIIEPHMEHT M AaHAJHU3 ero pe3yJibTaTa

Ymern:

A-2-Y3 PabGotarp Ha COBPEMECHHOM IPOTPpaMMHOM obecricueHun AJI TIOBECACHUA TCPMOAUHAMHUYCCKUX PAaCYCTOB

A-1: Crioco0HOCTb K HAYYHOMY IIOUCKY H IPUMEHEHHIO Pe3YJbTATOB HAYYHO-UCC/IeJ0BATEIbCKHX H ONLITHO-
KOHCTPYKTOPCKHX Pa3padoToK IPH CAMOCTOATE/ILHBIX HCCJIEI0BAHUAX

Ymerb:

A-1-Y1 Hcnonp30Barh MOIYYEHHBIE PE3YJIbTATH TEPMOJAUHAMUUECKUX PACUETOB ISl PEIIECHHS] Pa3IMYHbIX IPOMBIIIICHHBIX U
Hay4HO-UCCIIEI0BATEIbCKUX 3a1a4

A-2: CriocOOHOCTB NIPOBOAUTL HAYYHbI IKCHEPUMEHT U AHAJIM3 €ro pe3y/ibTara

YMerhb:

A-2-Y?2 PeanuzoBarb HUTEIrpUPpOBaHHBIC 3HAHWA JJI CO3AaHNs HOBBIX HAYYHBIX PE3YJIbTATOB C HCIIOJIb30BaAHUEM I1O mo
TECPMOANHAMHNYICCOMY MOACIUPOBAHUTIO

A-2-Y1 Vcnonb30Barh B CBOEH JIEATENHHOCTH TEPMOAMHAMHYECKOE MOACTUPOBAHUE C UCITOJIb30BAaHUEM CIEIHATU3UPOBAHHOTO
1o

A-3: CiocoGHOCTh IPOBOIUTH HAYYHO-HCCIeA0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHUE PaGOoTHI 110 321aHHOI TeMaTHKe U
oopMIIATH X pPe3yIbTATHI

Baanernb:

A-3-B2 HaBbIkaMu IpUMEHEHH 3HAaHUS (PyHIAMEHTAIBHBIX HayK, B YaCTHOCTH II0 TEPMOANHAMHUKE, JUIS TPOBEACHHS HAYIHBIX
HCCIIEI0OBAHUH U MIPETN0/1aBaTeNIbCKON AEATENbHOCTH

A-3-B1 HaBbIkamMu pa3pabOTKU TEXHHYECCKUX 3aIaHUI U IIPOrPaMM JUTsS IPOBEICHUS PaCUCTHO-TEOPETHYCCKUX H
9KCIEPUMEHTATEHBIX padoT

A-2: CriocoOHOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U AHAJIU3 €ro pe3yabTaTa

Baanernb:

A-2-B1 HaBeIkamMu pabOTHI CO CTAaHAAPTHBIMH MTAKETAMHU IIPOTPaMM AT PEIICHUs TpobdIeM MarepranoBefeHus npu momomuy 10
MO TEPMOJUHAMUUYECOMY MOJIETHPOBAHU

A-1: CriocoOHOCTb K HAYYHOMY MOUCKY H MPUMEHEHHIO Pe3YJbTATOB HAYYHO-HCCIe0BATEILCKHX H ONBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSITEILHBIX HCCIe0BAHUAAX

Baangern:

A-1-B1 HaBbIkamu pabOTHI CO CTaHAAPTHBIMU MAKETaMHU IIPOTPaMM Il IPOBEACHUS TEPMOAUHAMUYECKUX PacueToB, IIUPOKO




HCTIOJIB3YCMbIMU Ha MPOMBIIUICHHBIX MTPEANIPUATUAX, & TAKIKE CTAHAAPTHBIMU KOMMEPUCCKUMHU OazaMu JAHHBIX

4. CTPYKTYPA U COJEPKAHUE

Kox HaunmenoBanue pasnenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIUI pecypcsl padoTsI
Pa3gen 1. Beenenue B
BBIYHCIUTETbHYIO
TepPMOANHAMUKY U
TepMOANHAMHUYECKOe
MoO/eJTUPOBaHHE
1.1 Beenenue B 6 2 A-2-31 A-3-31 JI1.2 J11.1
BBIYUCITUTEIBHYIO A-3-32 J1.1
TEPMOJUHAMUKY 1 JIT.1J12.1J13.
TEPMOIMHAMHUECKOE 1J13.4J13.5
Mozenuposanue /JIex/ JI3.6
2132
Pazgen 2. Buast
MPOrPaMMHOTO
ofecrnieyeHHsT U MPUHIUI HX
padoThI
2.1 Bunbl nporpamMmmHoro 6 2 A-1-32 A-2-32 JIT.1J11.2
obecriedyeHus: ¥ MPUHIUI UX A-3-32 2192
pabotsr /JIex/
2.2 Buns! nporpaMMHOro 6 6 A-1-31 A-2-32 | JI1.1JI1.1J12. P6
obecriedeHus: 1 IPUHIIHI UX A-2-Y1 A-3-31 1J11.1J13.9
pabotsl /Cp/ A-3-32 A-3-V2 2132
A-3-Bl
2.3 IMocTpoenne 6a3bl MaHHBIX 6 6 A-1-B1 A-2-B1 J.1 P1
IUTSL 2-X KOMIIOHEHTHBIX A-3-Y2 A-3-B2 | JI1.1J11.1J12.
CUCTEM Ha OCHOBaHUU 1
M3BECTHBIX mapameTpos /I1p/ 21092
Pazpea 3.
Tepmoaunamuyeckue 6a3pl
AAHHBIX
3.1 TepMmoguHamudeckue 0a3bl 6 4 A-1-32 A-2-31 | JI1.1JI1.1J13.
TaHHBIX /Jlex/ A-2-33 A-3-31 | 2J12.1 J11.1
A-3-32 2132
32 TepmoauHamuyeckue 6a3bl 6 17 A-1-31 A-1-V1 | JI1.2J11.1J11. P7
nmaHHbIX /Cp/ A-1-B1 A-2-31 1
A-2-32 A-2-33 2132
A-2-V1 A-2-
V3 A-3-31 A-3
-32
33 IIpocTeie 6 8 A-1-Y1 A-1-Bl JIL. 111 P2
TEpMOJANHAMHUYECKHE A-2-V1 A-2- 21022
pacyeTsl C ¢ UCTIOIb30BaHUEM V2 A-2-Y3 A-2
paznuuHbIX MoxayJei [10 -B1 A-3-B2
ThermoCalc, MTDATA /Tlp/
Pasnen 4.
TepmoaunaMuyeckue
AaHHbIE JJIs1 Pa3JINYHbIX
KJIACCOB MATePHAJIOB:
CILIABBI, COJIH, OKCH/IbI
(11aKM), raspl,
HHTEPMEeTAJUIN/IbI, BOTHbIE
pacTBOpbI
4.1 TepMmoanHamMuueckue JaHHbIC 6 5 A-1-31 A-1-32 | JI1.1J13.6J11.
JUTSL Pa3IMYHBIX KJIacCOB A-2-31 A-2-33 1JI1.1
MarepHaIoB: CIUIaBbI, COJIH, A-3-31 A-3-32 2192
OKCHITBI (TITAKH ), TA36I,
WHTEPMETALTU/IbI, BOJHBIE
pactBopbl  /JIek/




4.2 TepMmoanHamuyeckue JaHHbIE 6 17 A-1-32 A-1-V1 JI1.1J13.5 P8
JUTSL pA3JIMYHBIX KJIaCCOB A-1-B1 A-2-31 JI3.6
MAaTEPHUAIOB: CIUIABBI, COJIH, A-2-32 A-2-33 JI1.1J11.1
OKCHIBI (TIUTAKH), TA36I, A-2-V1 A-2- 2132
WHTEPMETATU/IbI, BOJHBIE V2 A-2-YV3 A-3
pactBopsl /Cp/ -31 A-3-32 A-3
-V1 A-3-Y2
43 Pemenne cnoxxHbBIX 3amad, 6 8 A-2-Y1 A-2- JIT.1JIT.1J13. P3
BKJIIOYasl peaibHbIe V2 A-2-Y3 A-2 1J13.6
MarepHaibl U CIIOKHBIC -B1 A-3-Y1 A- 2192
CHCTEMBI: PacUYeTBhI JIs 3-V2 A-3-B1 A
METAUINYECKUX CUCTEM C -3-B2
MPUIIOKEHUEM K pazpaboTke
HOBBIX MaTepPHAIOB, a TAKXKE
ONITUMU3AIUH COCTABOB H
PEKUMOB CYIIECTBYIOIIUX
crutaBoB. /TIp/
4.4 IToctpoenue 6 6 A-1-Y1 A-1-B1 | JI1.1JI2.1JI1. KMI P4
TEPMOTUHAMIUECKON 0a3bl A-2-V1 A-2- 1 JI1.1
nanabix /TIp/ V2 A-2-Y3 A-2 2192
-Bl
Paspea 5. Ucnonnb3oBanne
TePMOANHAMUYECKUX
pacyeToB B MOJEJTUPOBAHUM
TepMO(pHU3NYECKUX CBOICTB
5.1 Ucnonb3oBanue 6 4 A-1-31 A-1-32 | JI1.1J12.1J13.
TEPMOANHAMHYECKHUX A-2-32 A-2-33 5
pac4yeToB B MOAEIUPOBAHUU A-3-31 A-3-32 3132
TEepMOPH3UICCKUX
cBoiicTB /JIex/
5.2 Ucnonb3oBanue 6 17 A-1-31 A-1-32 JI3.2 P9
TEPMOANHAMHAYECKHUX A-1-Y1 A-1-B1 | JI3.9J12.1J13.
pac4yeToB B MOAEIHPOBAHUHU A-2-31 A-2-32 5
TEPMOPHU3UUECKUX A-2-33 A-2-V1 2192
cBoiicts /Cp/ A-2-Y2 A-2-
V3 A-2-B1 A-3
-31 A-3-32 A-3
-B1 A-3-B2
53 Ucnonb3oBanue 6 6 A-1-Y1 A-1-B1 JI3.2 P5
TEPMOANHAMHAYECKHUX A-2-V1 A-2- JI3.9J12.1J13.
pacyeToB B MOJICIIMPOBAHUH V2 A-2-YV3 A2 4
TEepMODH3H-IECKHUX -B1 A-3-V1 A- 2192
cpoiicts /IIp/ 3-V2 A-3-B1 A
-3-B2
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KontposabHble MeponpusTis (KOHTPOJIbHas padoTa, TecT, KOJJIOKBUYM, 3K3aM€eH M T.I), BONPOCHI s
CaMOCTOSITeIbHOI MOATOTOBKHU
Kon KoHnTponsHOe Iposepsienmere
KM P — WHINKATOPBI Bompocs! 1 OArOTOBKH

KOMIICTCHIIUI




KM1

Konnoxksuym

A-3-313A-3-32;A3-
V1;A-3-Y2;A-3-
B1;A-3-B2;A-2-
31;A-2-32;A-2-33;A
2-V1;A2-Y2;A-2-
V3;A-2-B1;A-1-
31:A-1-32;A-1-V1;A
-1-B1

Bompocs! k KOITOKBHYMY

L. OCHOBHBIE MOHATHA XUMUYECKON TEPMOANHAMMKH:
TEepMOANHAMHUYECKas CHCTEMa, TEPMOTMHAMIUIECKHE TepeMEHHBIC
(MHTEHCHUBHBIC U SKCTEHCHUBHBIE) U IPOIECCH, COCTOSHUS CUCTEMEI,
(haza, reTeporeHHas ¥ TOMOTEHHBIE CHCTEMBI, KOMIIOHEHT,
COCTaBIISIIOLIME, PACTBOP, MOAPENIETKA.

2. IepBoIif 3aK0H TePMOJWHAMUKH (M30JIMPOBAHHAS, 3aKPHITAs
U OTKPBITAs CUCTeMa). 3alKCh B HHTETPaTbHON U AuddepeHnnaTbHON
(dopme. DyHKIMK COCTOSHUS ¥ PYHKLUH TIEPEX0/a.

3. [TonsiTne Tepmoxumuu. DHTanbnus. 3akoH ['ecca. CrenctBust
u3 3akoHa ['ecca. CranmapTHbie cocTossHHA. CTaHAapTHBIE TEIIIOTHI
00pa3oBaHMs BEIIECTB U CTaHIAPTHBIE TEINIOTH XUMUYECKUX PEaKLUil.
MeTombl SKCIEPUMEHTATBHOTO U3MEPEHHS SHTATBIIHU.

4. [HonsTue ternoemkoctu. B3aumocsssp mexay Cp u Cv st
UJICATBHOTO T'a3a M KOHJEHCUPOBaHHAIX (pa3. 3axon Jlebas. 3akoH
Oiinmreiina [IpubinKeHHbIE METO/IbI PACYETOB TEIIJIOEMKOCTEH.
MeTomb! SKCIIepUMEHTATLHOTO OIIPE/ICNICHUS TEITIOEMKOCTH. 3aKOH
Kupxroda.

5. Bropoii 3akon tepmoguHamuku. @opmynuposka Kiaysuyca,
Tomncona, Kapro. [Tonstie sHTponun. DHTponus, Kak QyHKINsA
cocTostHAA. CBA3b SHTPOINH C PUBEICHHOM TEIUIOTOH. AGCOIOTHAS
Temineparypa. TemneparypHsle mkaisl. PenepHble Touku

6. Tpetuil 3akoH TepMoauHaMHUKH. VI3MEHEHUE SHTPONHU NIPU
(ha30BBIX Iepexo/ax, CMEIICHHH HACATHHBIX I'a30B, XUMHYECKUX
peaKuusx.

7. ®dyHaameHTalbHbIE ypaBHeHHs ['n0O6ca.
Xapakrepuctuueckue GpyHKuU. EcTecTBEeHHBIE IEpEMEHHBIE.
CoorHouleHuss Makcaenna.

8. TepMmoauHaMuYeckue MOTCHIIHATBI KaK pe3yIbTar
npeoGpazoBanust Jlexanapa BHyTpeHHEH SHEpruu. Y CIIOBHS
paBHOBECHSI, 3alTUCaHHBIC Yepe3 pa3inuuHblie noteHuansl, G, F, H,U.
Kpurepun HanpaBIeHHOCTH HPOIECCOB.

9. Teopema Diinepa. TepmoguHaMHYeCKUE TOTEHIIHAIBI, KakK
OJJHOPOHbIE (PYHKIMHU NIEPBOH CTEIIEHH €CTECTBECHHBIX EPEMEHHBIX U
grcen Monel. YpapHenune ['mb6ca-J{forema, ero MHTETrpupOBaHNeE.
WuTterpansuble u napuaibHble BeTnauHbl. Crioco0s! pacuera
HapIHATEHBIX CBOMCTB. M130bITOYHBIC BEITMYNHEL

10. TepMmonuHAMIUYECKHE MOJETH PAacTBOPOB (IIOTHHOMHAIBHEIC
MOJIENH, MOJIETIH JIOKATFHOTO COCTABa, TPYIIIOBBIE MOJIEIIN PACTBOPOB,
MOJPEIIETOYHAs MOJIENb). Y CIIOBUS TEPMOAMHAMUYIECKOH YCTOMYUBOCTH
pacTBopa.

11. XUMUUECKUI MOTEHIMAI, PA3IUYHbIE ONPEAETICHUS 3TOrO
noHsATHsA. CHOCOOBI 3aMKUCH XUMHYECKOTO TTOTEHIUANA IS HACATBHOTO
Y PEeIbHOTO Ta30B, XUAKOH U TBep1oi (ha3bl. CTaHAapPTHBIE COCTOSHUS
JUTSL XUMAYECKOTO ITOTSHITNANIA B Pa3INYHBIX (hazax. 3aBHCHMOCTh
CTaHJAPTHBIX 3HAUYCHUI XMMIUYECKOTO TIOTEHINATOB OT TEMIIEPaTypsl U
JasneHus. [TapameTps! cTaOUIBHOCTH.

12. Pacuer (a3oBbIX paBHOBECHH CHCTEMBI U3 OOIIETO yCIOBUS
paBHoOBecHs. CBsi3b auarpamm G-x ¢ auarpammamu T-x (p=const) amst
JBYXKOMIIOHEHTHBIX cUCTeM. CHCTEMBI 3BTEKTHYECKOTO THUIIA; C
HEOTPaHUUEHHON PaCTBOPUMOCTBIO B TBEPJOM U SKHJIKOM COCTOSHUM;
paccianBaHNe; CHCTEMBI C KOHI'PYIHTHO TIIaBSIIIIMCS COSANHECHUEM.

13. UYacTHbIE yCIIOBHSI PAaBHOBECUSI B JIBYXKOMIIOHEHTHOI
cucreMe. 3aBUCHMOCTb PAaCTBOPUMOCTH OT TeMIeparypsl (Y paBHEHHUE
Ipenepa). BeiBoa mpasuna ¢a3 ['mdoca.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 TUCHHIIMHE (

KypcoBas pa6ora, Kypcosoii npoext, PI'P, Pedepat, JIP, IIP u T.11.)

Kon
paboTEI

Hazpanue
paboTEI

ITpoBepsiemble
HUHAUKATOPbI
KOMIICTEHIIUH

Coneprxanue paboTHI




P1

IIpakTnueckas
pabora Nel
"TToctpoenue 6a3bl
HAHHBIX IS 2-X
KOMIIOHEHTHBIX
CUCTEM Ha
OCHOBAaHHUH
M3BECTHBIX
rnapamerpos"

A-3-Y2;A-3-B2;A-2
-B1;A-1-B1

HOCTpOCHI/Ie 0a3bl JAHHBIX I 2-X KOMIIOHEHTHBIX CUCTEM Ha
OCHOBAaHHHU U3BECTHBIX MMapaMETPOB

P2

[IpakTrueckas
pabota Ne2
"IIpoctsie
TEepPMOIMHAMHYECKHE
pacuersl ¢ ¢
HCTIONTb30BaHIEM
Pa3IUYHBIX MOIYJIEH
ITO ThermoCalc,
MTDATA"

A-3-B2;A-2-Y1;A-2
-Y2;A-2-V3;A-1-
V1;A-1-B1;A-2-B1

ITpocThie TEpMOTUHAMUYECKHE PACUETHI C C HCIOIb30BaHUEM
paznuaHbIX Monynei [10 ThermoCalc, MTDATA

P3

ITpakTuueckas
pabota Ne3
"PellIeHne CIOKHBIX
3a1a4, BKIIIOYast
pearbHbIe
MarepHaibl U
CJIO’KHBIE CUCTEMBI:
pacdeTsl st
METALINYECKUX
CHCTEM C
MIPHIIOKEHUEM K
pa3paboTKe HOBBIX
MarepHaios, a
TaKKe
OIITUMHU3ALAN
COCTaBOB U
PEKUMOB
CYIIECTBYIOIIUX
CILTaBOB"

A3V1;A3-Y2;A3
-B1;A-3-B2;A-2-
V1;A2-V2;A2-
B1;A-2-V3

Pemenue CI0KHBIX 3a71a4, BKITIOYast peaTbHBIC MAaTePHATBI U CIIOKHBIE
CHCTEMBI: PACUCTHI ISl METAUTHYCCKUX CUCTEM C MIPUIOKCHUEM K
pa3paboTKe HOBBIX MaTepPHATIOB, a TAK)KE ONTHMHU3AI[IH COCTABOB U
PEXKUMOB CYIIECTBYIOIINX CILTABOB.

P4

IIpakTuueckas
pabota Ne4
"Tloctpoenue
TEPMOIUHAMHUYECKON
Oa3bl JAHHBIX"

A 1-VL:A-I-BL;A2
“V3:A-2-V2;A-2-
V1;A-2-Bl

ITocTpoenne TepMOANHAMUYECKOM 0a3bl JAHHBIX

P5

[IpakTrueckas
pabota Ne5
"Ucnonb3oBanue
TEPMOTUHAMHUECKH
X pacyeToB B
MOJICTUPOBAHUH
TepMOGDHI3H-IECKUX
CBOMCTB"

A-3-V1;A-3-V2;A-3
-B1;A-3-B2;A-2-
V1;A-2-V2;A-2-
V3;A-2-B1;A-1-
V1;A-1-Bl

Hcnonp30BaHUE TEPMOJMHAMUYCCKHUX PACYCTOB B MOACTUPOBAHUHT
TepMO(H3HU-IECKUX CBOHCTB

P6

CamocTosiTenpHas
pabota Nel "Buabt
MIPOTPaMMHOTO
obecIeueHus u
MIPHUHIAIT UX
paboTsr”

A-3-31;A-2-32;A-3-
32;A-3-V2;A-3-
B1;A-2-V1;A-1-31

Buzbl nporpaMMHOro obecredeH st 1 IPUHIUIT UX paboThI

P7

CamocTosTeIbHas
pabota Ne2
"TepmoauHaMu4eck
re 0a3pl JaHHbBIX"

A-3-31;A-3-32;A-2-
31;A-2-32;A-1-31;A
-2-33;A-2-V1;A-2-
V3;A-1-V1;A-1-Bl

TepmoarmHamMudeckre 0a3bl TaHHBIX




P8 CamocTosTenbHas
paborta Ne3
"TepmoanHaMu4eck
W€ TaHHbIE JIS
Pa3IUYHBIX KJIACCOB
Marepuaios:
CIUIaBbI, COJIH,
OKCHIBI (ILLTAKH),
rassl,
MHTEPMETALTUIBI,
BOJIHBIE PAaCTBOPBI "

A-3-313A-3-32;A2-
31;A-2-32;A-2-33;A
-1-32;A-3-Y1;A-3-
V2:A2-Y1;A-2-
V2;A-2-Y3:A-1-
V1;A-1-B1

TepMO,HI/IHaMI/I‘IeCKI/Ie JAaHHBIC JIS1 Pa3JIMYHBIX KJIACCOB MarcpuaioB:
CILIaBbl, COJIM, OKCHUbI (I.I_IJ'IaKI/I), ra3bl, MHTCpMECTAJIINAbI, BOJHBIC

pacTBOPbI

Hcnons3oBanue TCPMOJANHAMUYCCKUX PACUCTOB B MOJACINPOBAHUN

TepMO(BH3UICCKUX CBOWCTB

P9 CamMocTosTeNnbHas A-3-31;A-3-32;A-2-
pabota Ne4 31;A-2-32;A-2-33;A
"Hcnonb30BaHne -1-31;A-1-32;A-1-
tepmoauHamudecku | Y1;A-1-B1;A-2-

X pacueToB B B1;A-2-Y3;A-2-
MOJICTTUPOBAHUH V2;A-2-Y1;A-3-
TEePMODI3UIECKUX B1;A-3-B2
CBOMCTB"

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne GI/IJ'IETOB, TECTOB U T.l'[.)

OK3aMeH He IpeyCMOTPEeH

5.4. MeToauka OLIEHKH OCBOCHHS AMCUMILIMHBI (Moay.1s, npakTuku. HAP)

O6yqa101111/117lc;1 JUTS IOJTYYE€HUA 3a4€Ta JOJDKCH BBIIIOJIHUTH BCE paGOTI)I, YKa3aHHBIC B JAHHOM pa3A€lic.

Ornenka GpopMupyercst Kak cpeqHeaprupMeTHIecKas U3 OLEHOK 3a TEKYIINE CaMOCTOSTEIbHbIE U MPAKTUUECKUE PabOTHI.

MeTOI[I/I‘ICCKI/Ie Marepuaibl, OIPECACIIAIONNE IMTPOUEAYPHI OLIECHUBAaHUA 3HAHUHN acTipadnTa Ha CaMOCTOATCIIBHBIX U IMPAKTUYCCKUX

paborax.

IIpeanoinaraercs cieayromas NKana OLeHOK:
a) «OTJINYHO» — CTYJICHT ITOKA3BIBaCT TTyOOKHe, HCUESPIIBIBAIOIIHE 3HAHUS B 00beMe TIPOIICHHOH TPOTrpaMMBI, YBEPEHHO JICHCTBYET
10 IPUMEHEHUIO NOJIyYEHHBIX 3HAHUH Ha IIPaKTUKE, TPaMOTHO U JIOTHYECKU CTPOMHO U3J1aracT Marepuai Ipu OTBETE, yMeeT
(hopMyTHPOBAThH BBIBOBI U3 U3JI0KEHHOTO TEOPETUIECKOr0 MaTrepHana, 3HaeT JOMOIHUTEIbHO PEKOMEHIOBaHHYIO JTHTEparypy;

0) «XOpOILIO» — CTYJEHT IIOKa3bIBACT TBEPAbIC U IOCTATOYHO IOJIHBIC 3HAHNS B 00BbEME ITPOHAEHHON MPOrPaMMBbl, JAOITYCKaeT
HEe3HAYUTEIbHbIE OMNOKN IIPH OCBEIICHIH 3aaHHBIX BOIIPOCOB, IPABIIIBHO ACHCTBYET MO IIPHMEHEHHIO 3HAHWI Ha IPaKTHKE,

YE€TKO n3JIaract Marepuaii,

B) «YHOOBJICTBOPUTCIIBHO» — CTYACHT ITOKa3bIBACT 3HAHUA B o0beMe HpOfI,E[CHHOfI IporpamMmal, OTBETHI U3J1aracT XOTsA U C OI.LII/I6KaMI/I,
HO YBCPCHHO UCIIPABJIIACMBIMHU ITOCJIC JOIMMOJIHUTCIBHBIX U HABOAAIINX BOIIPOCOB, ITPABUJIIBHO HeﬁCTByeT 10 MPUMCHCHUIO 3HAHUH

Ha MPaKTHKE;

T) «HEYAOBIETBOPUTENBHOY» — CTYAEHT JIOMyCKaeT rpyOble OMMOKH B OTBETE, HE MOHUMAET CYIIIHOCTH H3]IaraéMoro BOIIpoca, He
YMEET IPUMEHATh 3HaHUS HA IPAKTUKE, JAET HEMOJIHBIE OTBETHI Ha JOIOIHUTEIbHBIE U HABOJAILUE BOIIPOCHL.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIN

3ariaBue

Bbubaunoreka

WznparenscTBO, TOI

JI1.1 | Benos Huxkomait
AJekcaHIpoBHY, XBaH
Anekcangpa
BsdaecmaBoBHa

OCHOBBI MaTepPUATOBECHHS:
71a0. IPaKTUKyM: y4el.
nocoOue JuIsl CTyl. By30B,
00yd. o Hamp. Metamtyprus

DnexkTpoHHas OnOIHOTEKA

M.: U3a-Bo MHUCuC, 2009

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubnnoreka

I/ISJIaTCJ'ILCTBO, ron

JI2.1 | Arees E. I1.

HepasHoBecHas
TEPMOAMHAMHKKA B BOIPOCAX U
OTBETax: B BOIPOCAX U
OTBeTax: yueOHoe mocodue

DJeKTpOHHas ONOIUOTEKA

Mockea: MITHMO, 2005

6.1.3. Meroauueckue pa3padoTku

ABTOpBI, COCTaBUTENN

3arnaBue

Bubmanoreka

W3znmarenscTBO, TOI

JI3.1 | XKyxosunkuii A. A,
[Baprman JI. A.

Kparkuit kypc ¢puzngeckoit
XUMHU: YUYEOHUK JUIS
METALTYPT. CIEIl. By30B

Bubmmorexa MUCuC

M.: Meramunyprus, 1979




ABTOpBI, COCTaBUTENIN 3ariaBue bubaunoreka W3znparenscTBO, TOI
JI3.2 | Amromkun FOpuit Temnoduzuueckue u paboune OnexTpoHHast 6uOIHOTEKA .. I3n-80 MUCuC, 2014
MuneeBu4 CBOWCTBA OTHEYTIOPHBIX U
TETUTOU30JISIIIHOHHBIX
MarepHajioB: yued. mocodue
JUIS CTYA. BY30B, 00y4. IO
Harp. 150400 - Metannyprust
JI3.3 |Ilyrunos K. A. TepmoanHamuka bubimorexa MUCuC .. Hayka, 1971
JI3.4 | Kyxosuukuii A. A, Ousnueckas xumus: YueOuuk | bubmmoreka MUCuC .- Meramnyprus, 1987
[Baprman JI. A. JUISL CTY /1. METaLTypr. CIell.
BY30B
JI3.5 | Kysuenos ['eopruit ®uszuka metaios: Pasy.: bubimorexa MUCuC .. Yueba, 2000
Muponosuy, Du3nuecKre CBOUCTBA
BapcykoB Anekcanap | MeTaioB U cIuiaBoB: Jlad.
Jmutpuesud, MPaKTUKYM JUISL CTYJ. CHELL.
Hcromun- 110500
Kactposckuii
Bnanumup
Bnanumuposuy, 1p.,
Ky3nenos 'eopruii
MupoHoBHUY
JI3.6 | Ky3uenos ['eopruii MerannoBeneHue u bubimorexa MUCuC .. Yueba, 1977
Muponoswy, HoBukoB | peHTrenorpadus. Pazm.
Wnes U3pusnosuy JluarpaMmmbl COCTOSTHUSA
JIBYXKOMITOHEHTHBIX U
TPEXKOMITOHEHTHBIX CHCTEM:
Kypc¢ JIeKIuit
JI3.7 |Iagepun C. H., TepMoanHamuKa, KHHETUKA U Bubmmorexa MUCuC .: Uzp-Bo MUCuC, 2010
Proxonkos . 1., pacyeTsl METALITYPrHYECKUX
Cepor I'. B., np. nporieccoB = Thermodynamics,
kinetics and calculations on
metallurgical processes: yue0.
nocobue Ui CTyA. BY30B,
00y4. o Hamp. 150100 -
Mertannyprus
JI3.8 |Ilo3mHsakoB AHapeit Tepmoaunnamudeckue pacuetsl | bubmmoreka MUCuC .. U3g-B0 MUCuC, 2012
Bnagumuposud, 1 aHanmu3 (ha30BBIX TUArpamMM
UeBepukrH Biiamumup | MHOTOKOMITOHEHTHBIX CHCTEM:
Buktoposuu y4eb. mocoOue IJist CTyI. BY30B,
00yu. o Hamp. Mertamutyprus
JI3.9 | YubOuzoa Ceetiiana MeTtoibl SKCTIEPUMEHTATLHOTO | DJIEKTpOHHAs OMOJIMOTEKa .. [MHUCuC], 2019
HropesHa, [1laroxun HCCIIEA0BAHUS
Koncrantun TEIO(QU3UIECKHUX MPOIECCOB
CraHucnaBoBHY, (N 3558): kypc nexuuit
benenbkuit Anaronuit
MarseeBuu
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»
91 Omnucanne ITO ThermoCalc https://www.thermocalc.com/
72 | Onucanne I10 MTDATA http://mtdata-uk.com/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
I1.1 | Microsoft Office
1.2 | ThermoCalc
1.3 |MTDATA
1.4 |ESET NOD32 Antivirus
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATBbHBIX 0a3 JaHHBIX
U.1 |SpringerMaterials (https://materials.springer.com/)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenue

OcHarenue




314 Aynutopus TUIS CaMOCTOSTENBHOH | KOMIUTEKT yueOHOM Mebenn Ha 7 pabounx MecT, TocKa
paboTHI CTYICHTOB!

313 AynmuTtopus JUTS  TIPOBEICHUS  JICKIHH, | KOMIUIGKT y4eOHOW MeOenm Ha 17 pabdoumx  Mecr,
CEMUHapOB, JUTS CaMOCTOSITEBHOM | 000PYZIOBAaHHBIX ~ TEPCOHATHHBIMA  KOMIBIOTEPaMH  C
paboThI CTYAEHTOB: MOJKIIOUeHHEeM K ceTh «VHTepHeT» H JOCTYNOM B

YHUBEPCHTETA, IPOEKTOP, SKPaH, JOCKa

ANIEKTPOHHYIO  WH(OPMAIIMOHHO-00Pa30BaTEIBHYIO  CpEIy

305 Ayautopus AN TIPOBEICHHS  3aHATUH | KOMIIBIOTEp C TOAKIIOYeHHeM K cetu «UHTepHeT» u
CEeMHUHAPCKOTO  THIIA, CAMOCTOSTEIHHOM | JOCTYIIOM B AIIEKTPOHHYIO WHPOPMAITMOHHO-
pabOTHI CTYAEHTOB: 00pa3oBaTeNbHYI0 Cpedy YHHBEPCUTETa, MPOEKTOp, DKpPaH,

JTOCKA, KOMILICKT yueOHOM MeOenn Ha 2 paboynx MecTa

8. METOJJUYECKHE YKA3AHUSA JJIS1 OBYYAIOLIUXCS

JucrnumiHa TpedyeT 00JBIIoi caMOCTOsTeNFHOM paboThl. KauecTBeHHOE OCBOCHHE TUCHHUILTHHBI BO3MOKHO TOJIBKO TIPH
CUCTEMaTHYECKON CaMOCTOSATENFHOM paboTe.

PaboTa Has KOHCTIEKTOM JIEKIHH.

OCHOBY TEOPETHYECKOTO 00YUYEHHS CTYICHTOB COCTABIIAIOT JIeKIuH. OHU MAalOT CHCTEMaTH3NPOBaHHEIC 3HAHUS CTYCHTaM O
Han0oJIee CIOKHBIX M aKTyaTbHBIX MpobieMax u3ydaeMoit qucruminHel. Ha meknnsax oco6oe BHIMaHHE YACIACTCS YCBOCHHIO
CTyZEHTaMH U3y4aeMBbIX IPOOIIeM, Pa3BUTHIO HX NPO(ECCHOHATBHO-3HAYUMBIX CBOMCTB U KauecTB. JIekiuu 1no yueGHOi
JUCLUIUIMHE TIPOBOAATCS B JopMe JHaIora, ¢ NCIOIb30BaHHEM IOIrOTOBJICHHOTO MarepHaia — npe3eHTauu. Padborty Han
KOHCIIEKTOM CJIEZyeT HaYMHATh C €T0 0PabOTKH, KEIaTeNbHO B TOT XKe JACHb, IIOKa MaTepHaI eIle JISTKO BOCIIPON3BONM B MaMSTH.
C 1enbio 10paboTKK HEOOXOMMO MPOUYNTATh 3aIICH, BOCCTAHOBHUTH TEKCT B ITAMSTH, a TAK)KE HCIPABUTD OIMICKH, pacuu(poBarh
HENPHUHATHIEC PaHEe COKPALLECHNUS, 3alI0JHUTh IPOIYICHHBIE MECTA, IOHATh TEKCT, BHUKHYTH B €ro CMbICI. [lanee npo4yurars
Marepuai 10 peKOMEHyeMOH JINTeparype, paspelas B X0J1€ YTEHUS BO3HUKIINE paHee 3aTPyAHEHUs], BOIIPOCHI, a TAKXKE JTOTOJIHSASA
Y MCTIPABJISAS CBOM 3aMHCH. 3alMCH JOJDKHBI OBITh HArJISHBIMH, JUTS 9eTo CIIeyeT IPUMEHTh pa3IHIHbIe CIIOCOOH! BEIIeTIeHUH. B
X0fie 10pabOTKU KOHCIIEKTa yIITyONIAI0TCS, PACIIHPSIIOTCS U 3aKPEILIAIOTCS 3HAHUS, a TAKXKe JOMOIHACTCS, UCTIPABIISETCS U
COBEPLICHCTBYETCSA KOHCIIEKT. I10AroTOBIEHHBII KOHCIIEKT M PEKOMEHlyeMasl JINTEparypa UCIOJIb3YIOTCS IIPU IIOATOTOBKE K
MPaKTHYECKUM 3aHATHAM. [10roTOBKa CBOANUTCS K BHIMATEIHHOMY IIPOYTEHHIO YIeOHOTO Mareprana, K BEIBOJY C KapaHaIlloM B
pyKax BCeX yTBEp:KICHUH U (JOPMYII, K PEIICHHIO IIPUMEPOB, 33/1ad, K OTBETaM Ha BOIPOCH!. IIpumepsl, 3aqadu, BOIPOCH 10 TeMe
SBJIAIOTCS CPEACTBOM CaMOKOHTPOJIA.

IToAroToBKa K NPAKTUUECKOMY 3aHSTHUIO.

Jlns ycrienrHoro 0CBOEHHMSI MaTepuana CTyIeHTaM PEeKOMEHyeTcsl CHadala 03HaKOMUTBCS C yUeOHBIM MaTepUanoM, U3JI0KEHHBIM B
JEKIMAX ¥ OCHOBHOI JIUTEpaType, 3aTeM BBINOIHUTH CAMOCTOSITENBHbIE 3a/laHMsl, IPH HEOOXOMUMOCTH 00paIasch K
JIOTIOJIHUTENBHOM muTeparype. Ilpu noaroroBke kK MpakTUYECKUM 3aHATUSIM MOKHO BBIIEIUTH 1B Tala:

— OpraHM3alMOHHEINA, HA KOTOPOM CTYAEHT INIAHUPYET CBOIO CaMOCTOSITENIBHYIO padoTy,

— pabouuii, Ha KOTOPOM OCYILECTBIISAETCS] HEMOCPEICTBEHHAs TOArOTOBKA CTYA€HTA K 3aHATHUIO.

CamocTosTensHas paboTa ¢ peKOMEHI0BaHHOH JIUTEPaTypoi.

IIpu paboTe c OCHOBHOI! U TOMOTHUTENBHOM ITUTEPaTy PO 1e1eco00pa3Ho MPUIEP KUBAThCS Takoil mocienoBarensHocTH. CHavana
HPOYNTATh BECh 3alaHHBII MaTepHall, YTOObI COCTaBUTH IPECTABICHHE 00 N3y4acMOM MarepHaie, HOHATh OOLIMI CMBICI
MPOYUTAHHOTO. 3aTeM IPOYNTATH BTOPUIHO, YTOOBI B XO/I€ YTEHHS HOHATH M 3aIOMHHUTE CMBICI KKI0H (hpassl, KaKI0ro
MOJIO’KEHHUS U BOIIpoca B 1efIoM. [IpogyKTHBHO CONPOBOXKAATH YTEHHE 3AMHUCAMH (ILTaH IPOYUTAHHOTO TEKCTA, TE3UCHI, BBIMHCKH,
KOHCIEKTHpOBaHue U 1p.) Ecnu coaeprkaHie Marepuana HECIOKHOE, JIETKO YCBAUBAEMOE, MOXKHO OTPAaHHUYHUTHCS COCTABICHUEM
iaHa. Eciti Marepuan copep kT HOBYIO M TPYAHO YCBaMBacMyIo HH(OPMAIIHIO, IEIecO00pasHO €ro 3aKOHCIIEKTHPOBAT.

s ycBoeHUs Kypca, B Ka4eCTBE BCIOMOTATeNIbHON JIUTEPaTyPbl PEKOMEHIYIOTCSl K UCIIOIB30BAHHIO:

1 Epemun B.B., Kapros C.A., Ycnenckas M. A. u ap. OcHoBbsl ¢pusndeckoi xumun. Teopus. T.1., M.: Bunom, 2013

2 IMpuroxwun U., dedeit P., Xummueckas TepMoauHamMuka. 2-¢ nzgaane. M.: BUHOM, 2010.

3 Orkuuc I1., ne [ayna JIx. ®usndeckas xumust. M.:Mup, 2007

4 Pomanosckuii b.B. OcHoBBI XMMu4eckoii kuaetuku. M.: Ok3amen, 2006

5 Boponun I'.®., OcHoBbl TepmoguHamuku. M: MI'Y, 1987 MroucTep A. XuMudeckas TepMmoanHamuka. M: Mup, 1971




