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ITpotokoin ot 16.06.2021 r., Ne20

PyxoBomurens moapasnencaus Kysnenos Jlennc Banepberny



1. HEJIX OCBOEHUA

1.1 | I3y4eHue TeOpeTHIECKUX OCHOB (P (PEKTOB, JIEKAIIUX B OCHOBE TEPMOIIIEKTPHUUCCKOTO OXJIAKACHHS 1 IPEoOpa3oBaHUL
SHEPrHuH, H3yueHue GU3NIECKUX MEXaHU3MOB, MTO3BOJISIOMNX AP PEKTHUBHO YIPABIATh TEPMOITEKTPUUIECKUMU
cBoiicTBamMu MaTepuanoB. PopMHUpOBaHHE y CTYICHTOB YIIIyOICHHBIX NIPEACTABICHUH O BIMSHUN HAHOCTPYKTYPHOTO
COCTOSTHHS Ha TEPMOAJICKTPHUIECKHE CBOMICTBA MaTEepPHalIOB, OCHOBHBIX METO/IaX MOJIYYEHHS U O0JIACTAX IPIMEHEHHS
TEPMOAJIEKTPHUKOB.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.03

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |Maremarudeckoe U KOMIBIOTEPHOE MOJICIMPOBAHUE MaTEPUAIOB U IPOILIECCOB

2.1.2 | Meronosorus 1 IpaKkTHKa ONPEAENICHNUs pa3MEPHbIX XapaKTEPUCTHK MaTepUaIoB

2.1.3 |IIpakTuka mepeBojaa U pelaKTHPOBAHUS

2.1.4 | IIpousBoncTBEeHHAs MPAKTUKA

2.1.5 |TexHonoruu noyryueHus MaTepuasoB

2.1.6 | ®a3oBble npeBpalleHUs IPHU NOIYYEHUU METAIUIOB U COCAUHEHUN

2.1.7 | PU3UKO-XUMHUS 3BOJIOLUHU TBEPAOTIO BEIIECTBA

2.1.8 | DHepro- u pecypcochOeperaromiye TEXHOJIOTHH B TPOU3BOJICTBE U HCIIOJIH30BAHUN MaTEPHAIIOB

2.1.9 | KommsroTepHsie 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH B HayKe U IIPOM3BOACTBE

2.1.10 | Meronp! HccnenoBaHUS XapaKTEPUCTHK U CBOWCTB MaTEpUaJIOB

2.2 Jucuuninubl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/I51) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |IoaroroBka K MpoIueAype 3aIIUTH U 3aIUTa BEITYCKHOW KBATH(UKAIIMOHHON paboThI

2.2.2 |IlpenauniaoMHas MpaKkTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

ITK-3: Cnioco0eH caMoCTOSITE/ILHO HCIO0JIL30BATH COBPeMEHHbIE MPeCcTaBIeHHs HAYK 0 MaTepuaax NMpH aHAJIU3e BIUSHUS
MHKPO- H HAHO- MacIITa0a Ha PU3NKO-XUMHYECKHe, MeXaHHYecKne, pu3nyecKkne, IOBEPXHOCTHBIE U IPYTHe CBOWCTBA
MaTepHAJIOB, a TAK/Ke B3aHMO/EiCTBHS MAaTePHAJIOB ¢ OKPY;KAIOIIel cpenoii, 3JIeKTPOMATHUTHBIM H3JIydeHHeM H OTOKAMH

3HaTh:

[1K-3-31 BrusiHue HaHOCTPYKTYpPHPOBAHHKS Ha TEIIOBBIC M TPAHCIIOPTHBIC CBOMCTBA MaTEPUAIOB

IIK-5: Cnioco6eH (opMUPOBATH COBMECTHO € TEXHOJIOTOM U KOHCTPYKTOPOM TPEAJI0KeHUsI 10 H3MEHEHHI0
TeXHOJIOTHYECKOT0 PerjiaMeHTa MmoJiydeH!usi HAHOMeTAJJIOB, CIJIABOB H KOMIIO3UTOB HA UX OCHOBE C YIy4IlIeHHbIMH
CBOCTBAMH B COOTBETCTBUM C TPEOOBAHUSIMH MOTPeOUTENs, a TAKIKE PeaJTu30BbIBATDH MOJIydYeHUEe U HCC/Ie0BAHNe CBOHCTB
NMPOOHBIX MAPTHIA 00pa310B

3HaTh:

TIK-5-33 Mopaenu, ONUCHIBAIOIINE B3aUMOCBS3b (PU3NIECKUX, XUMUYECKUX U MEXaHUYECKUX CBOWCTB MaTepHANIOB (HampuMep,
MOJIENTH KPUCTAJUTOPHU3UKH: MOJIENTN TThe303JIeKTpruIeckoro agdekra, adhdekra IlenbThe, amexkTpoonTuyeckoro 3¢ dexra,
MarHuToTepMIYecKkoro 3ddexra, MarHuTOMeXaHHIeCKOTo 3 dhexra)

OIIK-4: CniocodeH HAXOAUTH U NepepadaThIBaATh HHYPOPMAINIO, TPEOYEMYIO /15l IPUHATHS PellleHHii B HAYYHbIX
HCCJICA0BAHUSAX U B npaKanecxoﬁ TeXHUYECKOM AEeATECJIbHOCTH, OCYIIECTBJIATH MOJICJTUPOBAHNE, AHAJIU3 U IKCIEPUMEHTDI
B LeJIIX MPOBEIEHMUS IeTAJbHOI0 HCCIeT0OBAHUS ISl pellleHus 3a1a4 B NpodeccuoHAILHOI 001acTH

3HaThb:

OIIK-4-32 TeXHOJIOTHH TePMODIIEKTPUIECKOTO TPe0Opa30oBaHMsI SJHEPTUI

IIK-5: CnocodeH ¢popMHPOBATH COBMECTHO ¢ TEXHOJOTOM U KOHCTPYKTOPOM MNpeNJI0KeHHS 110 H3MEeHEeHHI0
TEXHOJI0TH4eCKOro per’iaMeHTa MoJay4eH!us HAHOMeTAJIOB, CILIABOB H KOMIIO3UTOB HA HX OCHOBE C YJIy4IICHHBIMH
CBOICTBAMH B COOTBETCTBHH ¢ TPeOOBAHUAMH NOTPeOUTES, 2 TAKKE PeaIM30BbIBATH MOJTy4eHUE M HCCIICIOBAHNE CBOIICTB
NPOOHBIX NAPTHI1 00pa3L0OB

3HaTb:

ITK-5-31 Mopenu, ONHUCHIBAIONIHE YCIOBUS 00pab0OTKH MaTepPHAaIoOB, H MOJICITH, OTIMCHIBAIOIINE YCIOBHS SKCILTyaTaI[HH
MaTepHajoB, B TEPMHUHAX XapaKTEPUCTHK BHEIIHUX BO3/ICHCTBUI

[IK-5-32 Mopenu (3aKOHOMEPHOCTH ), ONMCHIBAIOIINE CBA3M MEXIY NapaMeTpaMH CTPYKTYpBI U TapaMeTpaMi (pU3NIecKuXx,
XMMHYECKHX ¥ MEXaHUYECKUX CBOWCTB




IIK-3: Cnioco0eH caMoCTOsITe/IbHO HCII0JIb30BATh COBPEMEHHbIE NIPEACTABICHHSA HAYK 0 MATepUaIaxX IIPH aHAJIU3e BIUSHUS
MHKPO- H HAHO- MacIITada Ha (PU3MKO-XHUMHYECKHNe, MeXaHHYecKHe, PU3NYecKne, IOBEPXHOCTHBIE M IPYTHe CBOICTBA
MaTepHajoB, a TAKKe B3aNMO/IeiiCTBHSI MATEPHAIOB € OKPY:KAIOLIeil cpeaoi, 31eKTPOMATHUTHBIM H3JIy4eHHeM H MOTOKAMH

3HaTh:

TIK-3-32 OcHoBHBIE 0COOEHHOCTH 3aBUCUMOCTEN TEPMODJIEKTPHUECKIX CBOMCTB MaTePHAaIOB OT TeMIEpaTyphbl

OIIK-4: CniocodeH HAXOANTH U NepepadaThIBaTh HHYPOPMAINIO, TPEOYEMYIO /151 IPUHSITHS PellleHHii B HAYYHbIX
HCCIeJOBAHUSIX H B MPAKTHYECKOH TeXHUYECKOH 1esITeJIbHOCTH, OCYIIEeCTBJISATH MOAeIMPOBAHNE, AHAJIN3 U IKCTIEPUMEHTHI
B 1eJIAAX MPOBEIEHUS IeTAJbHOI0 HCCIeT0BAHMS VISl pellleHus 327124 B IPo¢ecCHOHAIBLHON 001acTH

3HaTb:

OIIK-4-31 CoBpeMEHHbIE TEPMORIIEKTPUUECKUE MATEPHAIIBI M CUCTEMBI

ITIK-6: Yri1y0JieHHO 3HaeT OCHOBHbIC THIIbI HCOPTAHUYECKUX H OPIraHUYECKHUX MATEPUAI0B Pa3/INYHOI0 Ha3HA4YEeHHs1, B TOM
YyHcIe HAHOMATEePUAJIOB, BJajieeT HABBIKAMH CAMOCTOSITE/IbHOTO BLIOOPAa MATEPHAJIOB /15 3aIaHHBIX YCJIOBHIi
IKCILUIYaTALMH € Y4eTOM TPeOOBaHMIl HAIC;KHOCTH H 10JITOBEYHOCTH, IKOHOMHYHOCTH H IKOJOTHYECKHX MOCJIEACTBHI HX
NpHUMeHeHus

3HaTh:

ITK-6-32 MexaHnU4YeCcKHe U IIPOYHOCTHBIE CBOMCTBA TEPMOIIEKTPHUCCKUX MaTEPHAIOB H YCTPOHCTB

OIIK-2: Cnocoden pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, IPOEKTHYIO U CJIYKeOHYIO JOKYMEHTALMIO, 0)OPMJIATH HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBATHL U pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI U
CHCTeMBI, COOTBETCTBYIOIIHE HANPABJIEHHIO MOATOTOBKH

3HaTh:

OIIK-2-32 CoBpeMeHHBIE 00/1aCTH IPUMEHEHHI TePMOAIEKTPUIECKIX YCTPOHCTB U CUCTEM

OIIK-2-31 CoBpeMeHHBIE TEXHOJIOTMH CUHTE3a TEPMOIICKTPUUECKUX MATEPUATIOB

IIK-6: YriydseHHO 3HaeT OCHOBHbIE THIIHI HEOPTrAaHMYECKUX H OPraHMYeCKUX MAaTEePUAJIOB PAa3IHYHOI0 HA3HAYEHHS, B TOM
YUC/I€ HAHOMATEPHUaJaI0B, BjajdeeT HABbIKAMU CaAMOCTOATEC/IBLHOI'0 BblﬁOpa MaTepuaJioB Vi 3a1aHHbIX yCJIOBl/lﬁ
IKCIIIYATALUHM C Y4eTOM Tpe0OBaHMii HAJeKHOCTH U I0JTOBEYHOCTH, IKOHOMUYHOCTH U IKOJOTHYECKHUX MOCTeICTBUI HX
TpUMEHeHH s

3HaTh:

[IK-6-31 Bnusinue CTpYKTYphI U CBEPXCTPYKTYPHOTO YIIOPSAIOUECHHUS Ha TEPMODIIEKTPUUECKUE CBOMCTBA MAaTEpHAIOB

IIK-5: Cnoco0en ¢popMHPOBATH COBMECTHO € TEXHOJIOIOM U KOHCTPYKTOPOM IpelJI0KeHHs 110 U3MEeHEeHHI0
TEXHOJIOTHYECKOr0 PerjiaMeHTa NMoJay4eHusi HAHOMETAJLJIOB, CIUIABOB M KOMIIO3MTOB HA MX OCHOBE C YJIY4IlIeHHBIMH
CBOIICTBAMM B COOTBETCTBUHM C TPeOOBAHMAMM NOTPeOUTEIsl, a TAKXKE PeaTu30BbIBATh MOJIy4eHUEe U UCC/IeI0BaHHe CBOICTB
NMPOOHBIX NAPTHIi 00pa3LoB

YMmerb:

[IK-5-¥3 OcymuiecTBIsATh TEXHOIOTHIECKHE OTIEPAIIHH 110 CO3IaHMI0 00Pa3[I0B HOBOI'O MaTepHaa Ha JabopaTOpHOM
TEXHOJOTHYECKOM 000pYyI0BaHUN

IIK-5-Y1 Pa3pabaThIBaTh peKOMEHAAIMH 110 U3MECHCHHUIO COCTAaBa, CTPYKTYPBI, PEKUMOB H CIIOCOO0B 00pabOTKH MaTEpPUAIIOB

IK-6: Yray6jeHHO 3HAaeT OCHOBHbIE THIHI HEOPTAHNYECKHX H OPraHHIECKHX MATEPHAJIOB PA3JIHYHOTO0 Ha3HAYEHHUS, B TOM
YHCJIe HAHOMATEPHAJIOB, BJIa/IeeT HABBIKAMHU CAMOCTOSITEJIbHOT0 BHIOOpA MAaTepPHAJIOB s 3aJaHHBIX YCJI0OBHIi
IKCIIYATALUHM C Y4eTOM TpeOOBaHMii HAJeXKHOCTH U I0JTOBEYHOCTH, IKOHOMUYHOCTH U IKOJOTHYECKHX MOCTeICTBUI HX
TIpUMEHeH s

YMmerb:

[IK-6-¥Y2 INoxbupats TepMOdIEKTPUIECKIE MATEPHANbI 11 KOHKPETHOTO TEXHOJIOTHYECKOTO PEIICHUS

IIK-5: Cnoco0en ¢popMHpPOBATH COBMECTHO € TEXHOJIOIOM U KOHCTPYKTOPOM MpelJI0KeHHs 110 U3MEeHEHHI0
TEXHOJIOTHYECKOT0 PerjiaMeHTa NMoJJy4eHusi HAHOMETAJJIOB, CIUIABOB M KOMIIO3UTOB HA MX OCHOBE C YJIY4IlIeHHBIMH
CBOIICTBAMM B COOTBETCTBUHM C TPeOOBAHMAMM NOTPeOUTEIsl, a TAKXKE PeaTu30BbIBATh MOJIy4eHUEe U UCC/IeI0BaHHe CBOICTB
NpoOHBIX NapTuii 06pa3nos

YMmerb:

TIK-5-Y2 Ananu3upoBathb pe3ybTaThl UCCIEIOBAHUN: YCTAHABIMBATH 3aKOHOMEPHOCTHU CBSI3€H IapaMETPOB CTPYKTYPEI
MaTepuasoB U MapaMeTpOB BHEIITHUX YCIOBHH, MOJETUPYIOIIUX YCIOBUS SKCILTYaTalllH, U OL[EHUBATh BO3MOXKHOCTH IIEpeHoca
MOJIENBHBIX PE3yJIbTATOB Ha TOBEAECHUE MaTepHalla B PeallbHbIX YCIOBUAX dKCILTyaTalluH

K-6: YFJIyﬁJIeHHO 3HA€T OCHOBHbBIC THIIBI HCOPraHU4YE€CKUX U OPraHuYECKUX MAaTEPHAJIOB PA3JIMYHOI0O HAa3HAYCHHUSA, B TOM
YHUCJI€¢ HAHOMATEPHAJIOB, BJIaJl€¢€T HABBIKAMHA CAMOCTOATEC/IBHOI'0 BblﬁOpa MaTEpHUAJIOB VI 3a1aHHBIX yCJIOBl/lﬁ
IKCILIyaTalluM € y4eTOM TpCﬁOBﬂl—ll/lﬁ HaACKHOCTH U JOJITOBCYHOCTH, JKOHOMHUYHOCTH U 3KOJIOIHYE€CKUX MoCJaeACTBHI MX
NPUMEHECHUS




YMmerb:

TIK-6-VY1 IToabupaTe TEXHOIOTHYECKUE PELICHUS U PeaTn3aliui MOCTABICHHBIX 33124

ITK-3: Cioco6eH caMOCTOSITEIbLHO HCMOJIb30BATH COBPEMEHHBIE NMPEICTABICHAS HAYK 0 MaTepHAaJaX MPH aHAJIN3€ BIUSTHUS
MHKPO- 1 HAHO- MacIITada Ha PU3NKO-XUMHYECKHe, MeXaHH4YecKne, pu3nyeckne, IOBEPXHOCTHBIE H IPYTHE CBOWCTBA
MaTEpPHAJIOB, a TAKKe B3aNMO/IeliCTBUSI MATEPHAJIOB C OKPY:KAIOLIEll Cpeloi, 3JIeKTPOMATHUTHBIM U3JIydeHHEeM H MOTOKAMH

Ymern:

ITK-3-Y1 OOBICHATH B3aUMOCBSI3b MKy CIIOCOOaMU MOTYUCHUS U 00paOOTKH, CTPYKTYPOH B (PU3NKO-XMMHUICCKAMHU CBOHCTBAMHU
TEPMOIJICKTPHUECKIX MAaTEPUATIOB

OIIK-2: CnocoGen pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, IPOEKTHYIO U CJIYKeOHYI0 JOKYMEHTALMIO, 0)OPMJIATh HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBAThL U pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI U
CHCTeMBI, COOTBETCTBYIOIIHE HANPABJIEHHIO MOATOTOBKH

YMmerb:

OIIK-2-Y2 [IpoBoANTh aHAIN3 MEXAHMYECKUX HAMPSKEHHUS B TEPMOAIIEKTPUIECKIX YCTPOHCTBAX

OIIK-4: CnocodeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYIO A5l IPUHATHS PellleHU i B HAYYHBIX
HCCIeI0BAHNSIX U B MPAKTHYECKOIl TEXHUYECKOH 1esITeJIbHOCTH, OCYIIECTBJISATH MOACTHPOBAHNE, AHAIN3 U IKCIIEPUMEHThI
B LeJISIX TPOBeJeHUs 1eTaTbHOI0 UCCIeI0BAHUS s pellleHus 3a1a4 B npogeccCHOHAIBLHOM 001acTH

YMeTh:

OIIK-4-Y1 PaboTtaTh co CripaBOYHOM JINTEPATYPOH U IPYTUMHU HHDOPMAIIMOHHBIMHA UCTOYHUKAMHU

IIK-3: Cnioco6eH caMoCTOSITEIbHO UCO0JIB30BATH COBPEMEHHbIE NPEICTABIEHUS HAYK 0 MaTepuajax NpH aHaJIN3e BJIUSHUS
MHKPO- H HAHO- MacIITa0a Ha PU3UKO-XUMHYECKHE, MeXaHUYecKue, pu3nyeckue, MOBEPXHOCTHDIE U IPYrHe CBOICTBA
MAaTepHAJIOB, 2 TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB ¢ OKPY:KAIOLIEi cpenoii, 3JIeKTPOMArHUTHBIM H3JIydeHHEeM H MOTOKAMH

YMmerb:

MK-3-¥Y2 OuennBats 3pHeKTHBHOCT PAOOTHI TEPMOITEKTPHIECKUX yCTPOUCTB

OIIK-4: CnocodeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYIO A5 IPUHATHS PellleHUii B HAYYHBIX
HCCIeI0BAHNSIX H B MPAKTHYECKOIT TEXHUYECKOH 1esITeJIbHOCTH, OCYIIECTBJISATH MOACTHPOBAHNE, AHAJIN3 U IKCIIEPUMEHThI
B LeJISIX POBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 3a1a4 B npogecCHOHAIBLHOM 001acTH

YMeTh:

OIIK-4-Y2 OcymecTBiaTh BEIOOPKY KIIFOYEBBIX PAa0OT IO 3aJaHHON TeMaTHKE M3 MaccuBa OHOIMOTrpaduecKuX JaHHBIX

OIIK-2: CnocoGeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, IPOEKTHYIO U CJIYKeOHYI0 JOKYMEHTALMIO, 0)OPMJIATh HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBATHL U pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI U
CHCTeMBI, COOTBETCTBYIOIIHE HANPABJIEHHIO MOATOTOBKH

YMmerb:

OIIK-2-Y1 IIpoBoauTh pacueTbl 0OBEMHBIX W BECOBBIX JIOJICH NCXOIHBIX XUMUYECKHAX IEMEHTOB JUIsl CHHTE3a
TEPMODIJIEKTPUUECKHX CIJIABOB M COCIUHEHUIA

IIK-5: CnocodeH ¢popMHPOBATH COBMECTHO ¢ TEXHOJOIOM U KOHCTPYKTOPOM HNpPEIJI0KeHH 110 H3MEHEHHI0
TEXHOJIOTHYEeCKOr0 per’iaMeHTa MoJay4eHHs HAHOMETAJIOB, CILIABOB M KOMIIO3UTOB HAa HX OCHOBE C YJIy4IICHHBIMH
CBOHCTBAMHU B COOTBETCTBUM € TPEOOBAHUSIMH NIOTPe0HTEIs, a TAKIKE PeaTU30BbIBATh I0Jy4eHUE U HCCIe0BAHNE CBONCTB
NPOOHBIX NAPTHI1 00Pa3LOB

Baanernb:

ITK-5-B2 Metonamu CTpyKTYPHOTO aHalIn3a 00pa3IoB

OIIK-2: CnocodeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO U CJIYKEOHYIO JIOKYMEHTALMIO0, 0(pOPMJIATh HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PeLleH3UH, IPOeKTHPOBAThL U pa3padaThIBaTh NPOAYKIMIO, IPOLECCHI H
CHCTEMBI, COOTBETCTBYIOLIM¢ HANTPABJICHHUIO MIOATOTOBKH

Baagern:

OIIK-2-B2 Meronamu TepMo0oOpabOTKU 1 MPOOOIOATOTOBKH MaTepHaioB

IK-6: Yray6jeHHO 3HAaeT OCHOBHbIE THIHI HEOPTAHNYECKHX H OPraHHYECKHX MATEPHAJIOB PA3JIHYHOT0 Ha3HAYEHHUS, B TOM
YHCJe HAHOMATEPHAJIOB, BJIa/IeeT HABBIKAMHU CAMOCTOSITEJIbHOTO0 BHIOOpA MATepPHAJIOB s 3aJaHHBIX YCJIOBHIA
IKCIITYATALMHM € Y4eTOM TpeOOBaHMii HAJEKHOCTH U I0JTOBEYHOCTH, JIKOHOMUYHOCTH U IKOJOTHYECKUX MOCTeICTBUI HX
TpUMEHeH s

Baanernb:

[1K-6-B1 HaBsikamu ogbopa GpyHKIHOHATBHBIX MaTepruano st peanusannd HUOKP B o6nacTu TexHOIOTH
TEPMOAIEKTPUUECKOTO IIPEoOpa30OBaHuUsI SHEPTHU




OIIK-2: CnocodeH pa3padaTblBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO U CJIYKEOHYI0 JOKYMEHTALMIO, 0()OPMJIATL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBAThL U pa3padaTbIBaTh NPOAYKIMIO, TPOLECCHI U
CHCTEMBI, COOTBETCTBYIOLIME HANIPABJICHHIO IIOATOTOBKH

Baagern:

OIIK-2-B1 MeTtogaMu cHUHTE3a CIUIABOB U COSAUHEHUN

OIIK-4: CniocodeH HAXOANTH U NepepadaThIBaTh HHYPOPMAINIO, TPEOYEMYIO /151 IPUHSITHS PellleHHii B HAYYHbIX
HCCIeJOBAHUSIX H B MPAKTHYECKOH TeXHUYECKOH 1esITeJIbHOCTH, OCYIIEeCTBJISATH MOAeIMPOBAHNE, AHAJIN3 U IKCTIEPUMEHTHI
B 1eJIAAX MPOBEIEHUS IeTAJbHOI0 HCCIeT0BAHMS VISl pellleHus 327124 B IPo¢ecCHOHAIBLHON 001acTH

Baanernb:

OIIK-4-B2 TepMuHONIOTHEH B 007IaCTH TEPMOIIEKTPHISCKAX AP PEKTOB U SBICHNI

IIK-3: Cnoco0eH caMoCTOsITE/IbHO HCII0JIb30BATh COBPEMEHHbIE NIPEACTABICHHSA HAYK 0 MATePUaIaxX IIPH AHAIU3e BIUSHUS
MHKPO- H HAHO- MacIITada Ha (PU3MKO-XUMHUYECKHe, MeXaHHYecKHe, PU3NYecKne, IOBEPXHOCTHBIE M IPYTHe CBOICTBA
MaTepHajoB, a TAK/Ke B3aNMO/eiiCTBHSI MATEPHAIOB € OKPY:KAIOLIeil cpeaoi, 31eKTPOMATHUTHBIM H3JIy4eHHeM H MOTOKAMH

Baagern:

TIK-3-B3 Metogamu 00paboTKH U aHaJIM3a SKCIEPUMEHTATbHBIX JaHHBIX

[IK-3-B2 DOkcnepuMeHTaIbHBIMH METOJAMH WCCIIEOBAHUS TEPMOAJIEKTPHYECKUX CBOMCTB MaTepHasoB

IK-5: Cnioco6eH (popMUpOBATH COBMECTHO € TEXHOJIOTOM U KOHCTPYKTOPOM MPeAJI0KeHUs 110 H3MEeHEHHI0
TeXHOJIOTHYECKOI0 perjiaMeHTa MmoJiydeHusi HAHOMeTAJJIOB, CIJIABOB M KOMIIO3UTOB HA UX OCHOBE C YJIy4llIeHHbIMH
CBOIICTBAMU B COOTBETCTBHH € TPeOOBAHUSIMU MOTPEOUTENSI, 2 TAK/KE PEATH30BBIBATH MOJyYeHHE H HCCIIEIOBAHNE CBOICTB
NPOOHBIX NAPTHI1 00pa3L0OB

Baagernb:

ITK-5-B1 MexaHOaKTHBAI[HOHHBIM METOJIOM ITOJTy4YCHHsI HAHOCTPYKTYPHBIX TEPMOAJICKTPUICCKIX MAaTEPUAIIOB

IIK-3: Cnioco6eH caMoCTOSITEILHO UCIOJIB30BATH COBPeMEHHbIE MPEICTABIEHUSI HAYK 0 MaTepuajax NpH aHaJIn3e BIUSTHUS
MHKPO- H HAHO- MaclITa0a Ha (PU3UKO-XUMHYECKHe, MeXaHUYecKue, puznyeckue, IOBEPXHOCTHBIE U IPyrHe CBOHCTBA
MAaTepHAaJIoB, a TAKKe B3aUMO/IeiiCTBHSI MAaTepUAJIOB ¢ OKPY:Kalolel cpeoii, 3J1eKTPOMATHUTHBIM H3JIydeHHeM U MOTOKAMH

Baanernb:

IIK-3-B1 Metonamu uccnenoBaHus KPUCTALIIMUECKON CTPYKTYPBl U MUKPOCTPYKTYPBI TEPMOIIEKTPUUECKUX MAaTCpUAIIOB

OIIK-4: Cnoco0eH HaX0AUTh U NepepadaTbiBaTh HH(OPMALHIO, TPeOyeMYIO 1151 IPUHATHS pPelleHuii B HAyYHbIX
HCCJIeIOBAHAAX M B NPAKTHYECKOH TeXHUYECKOI AesiTeIbHOCTH, OCYIECTBJISTh MOJAETHPOBAHNE, AHAJU3 U IKCIICPHMEHTHI
B LeJISIX IPOBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 32124 B PogeccCHOHAIBLHOM 001acTH

Baaaernb:

OIIK-4-B1 HaBblkaMu moucka B 0a3ax JaHHBIX OPUTHHAIBHBIX paOOT M 0030pOB IO 33JaHHOM TEMaTHKE

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATUA TeM /BUA 3aHATHSA/ / Kype HHAUKATOPbI M JJIL. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. Beenenue B
TepPMO3JIEKTPHYECTBO.
TepmodieKTpHYecKue
3P pexThI
1.1 TepmonnekTprueckue 3 1 OIIK-4-31 JI1.5J12.4
s dextsl /Jek/ OIIK-4-32 TIK- 21
6-Y1 IIK-6-Y2
1.2 Tepmoanexrpudyeckue 3 1 OIIK-4-31 1.2
MaTtepuaibl U OIIK-4-32 TIK- JI1.5J12.4
TEPMO3JIEKTPUUECKAsI 3-32 33
noOpoTHOCTH /JIek/
1.3 TepMmoaieKTpudeckoe 3 2 OIIK-4-31 J1.2
OXJIAXKIEHHUE. OIIK-4-32 TIK- 93
TepmoanekTpuueckas 5-33 I1IK-6-B1
reHepanus dHeprun /JIex/




1.4 Ucnone3oBanue OIIK-4-31 JI1.2712.2 P1
HHPOPMAITHOHHBIX OIIK-4-V1 21
HCTOYHUKOB U 0a3 TaHHBIX B OIIK-4-V2
obnacti OIIK-4-B1 IIK-
TepmodsiekTpuuectsa /I1p/ 6-Y2 I1K-6-B1

1.5 [TpopaboTka JIeKIHOHHOTO OIIK-4-31 J1.2
MaTepuaia o paszuerny OIIK-4-32 JI1.5712.4
"BBenenue B OIIK-4-V1
TEPMOIJIEKTPHUYECTBO. OIIK-4-Y2
TepmoanekTpudeckre OIIK-4-B1
apdextsr" /Cp/ OIIK-4-B2

1.6 CamocTosTenbHOe H3yueHHe OIIK-4-31 J1.2 KM1
JIUTEPATypPBbl U IOATOTOBKA K OIIK-4-32 JI1.5]12.4
MIPAKTUYECKUM 3aHITUSAM B OIIK-4-Y1
pamkax pasnena "BBeaenue B OIIK-4-Y2
TEPMOIJIEKTPHUECTBO.

TepmonnekTpuueckue
addextrr" /Cp/

Pa3gen 2. Metoasl
MoJy4eHust
HAHOCTPYKTYPHBIX
TepPMO3/1eKTPUKOB U
HCCJIeI0BAHUS UX CBOMCTB

2.1 OCHOBHBIEC METOJIBI CHHTE3a OIIK-2-31 JI3.1
TEPMOIEKTPUUECKUX OIIK-2-B1
MaTepuaios /JIek/ OIIK-2-B2 I1K-

5-31 TIK-5-Y3

2.2 CHHTE3 HAaHOCTPYKTYPHBIX OIIK-2-31 J3.1
TEPMOIJIEKTPUKOB OIIK-2-32
XUMUYECKUMHU OIIK-2-Y1
Metonamu /Jlex/ OIIK-2-B1 IIK-

5-31

2.3 CTpyKTypHBIE UCCIICTOBAHHS OIIK-2-Y2 [IK JIT.1JI1.3
TEPMODJICKTPUKOB /JIek/ -3-B1 IIK-5-Y2 22

2.4 OCoOEHHOCTH U3MEPEHUS IMK-3-32 TIK-3- | JI1.1 JI1.3
3EKTPUIECKON B2 I1K-6-31
IIPOBOAMMOCTH ¥ TEPMODJC B TIK-6-32
TepModJIeKTpuKax /JIex/

2.5 MeToab1 U3MEpEHHSt TIK-3-31 TIK-3- JI1.1
TETIONPOBOAHOCTH 32 [IK-3-V1 JI1.3J12.1
TEPMOIJIEKTPUKOB /JIek/ IK-3-B2 23

2.6 CuHTE3 U UCClleZIOBaHUE [IK-3-Y1 IIK-5 J1.1 KM2 P2
CTPYKTYPHBIX CBOMCTB -Y2 [IK-5-VY3 JI1.3J13.1
TEPMOAJIEKTPUIECKHUX TIK-5-B2 JI3.2 J13.3
Marepuainos /IIp/ 93

2.7 [MonroroBka pedepara ¢ OIIK-2-31 J1.1 PS5
Mpe3eHTaluel o BEIOpaHHON OIIK-2-32 K- JI1.3J13.2
TeMe B paMKax pasjiena 5-31 JI3.3
"Metoibl TOTy4eHus
HAHOCTPYKTYPHBIX
TEPMOIJIEKTPUKOB U
WCCIICIOBAHUS MX
cBoiict" /Cp/

2.8 3ammra u 00CyKaeHuE OIIK-2-31 J1.1 P5
pedepartoB 1o BEIOpaHHOM OI1K-2-32 TIK- JI1.3J13.2
TeMe B paMKax pasjena 5-31 JI3.3

"MertoibI TOTy4eHUs
HAHOCTPYKTYPHBIX
TEPMOAJIEKTPUKOB U
HCCIICIOBAHUS UX
cBoiict" /Cp/




2.9 ITpopaboTka TEKIHOHHOTO 10 OIIK-2-31 IIK- J1.1 KM3
MaTepua’a 1o paszeny 5-31 IIK-5-32 JI1.3J13.2
"MeTtoabl 0ay4YeHus [IK-5-Y2 TIK-6 JI3.3
HaHOCTPYKTYPHBIX -31
TEPMODJICKTPUKOB U
HCCIICIOBAHUS UX
cBotictB" /Cp/

2.10 | CamocTosTenbHOE N3yUYECHUE 9 OIIK-2-31 TIK- J.1
JUTEPATypPHI U MOATOTOBKA K 5-31 IIK-5-32 JI1.3J13.2
MPaKTHYECKUM 3aHATHUSAM B TIK-5-Y2 TIK-6 JI3.3
pamkax pasnena "Meromabl -31
MOy YECHUS
HAHOCTPYKTYPHBIX
TEPMOIJICKTPUKOB U
WCCIIEIOBAHUS MX
cBoiict" /Cp/

Pazgen 3.
TepModiiekTpHYecKkne
MaTepuaJbl

3.1 TepmonnekTpuueckue 1 OIIK-2-32 TIK- JI1.5J12.4 KM4
CBOICTBA TEJTYPHIOB 3-31 [IK-3-VY1 23
BHUCMYTa U CYypbMBbI /JIek/ ITK-5-32 TIK-6-

31 K-6-32

32 CKyTTepyAUTHL U UX 1 OIIK-2-32 IIK- | JI1.2 JI1.5
TEPMOIJIEKTPHUYECKHE 3-31 [IK-3-V1 3132
cBoiicTBa /Jlex/ ITK-5-32 TIK-6-

31 K-6-32

33 TepmonnekTpuueckue 1 OIIK-2-32 TIK- JI1.5J13.1
CBOICTBA CILJIABOB 3-31 [IK-3-VY1 22
Ieiicnepa /Jlex/ ITK-5-32 TIK-6-

31 K-6-32

3.4 OKcuHbIC 1 OIIK-2-32 TIK- J1.2

TepModIeKTpukn /Jlex/ 3-31 [IK-3-V1 JI1.5J13.1
[IK-5-32 TIK-6- 3233
31 IK-6-32

35 OcobeHHOCTH 1 OIIK-2-32 TIK- | JI1.5J12.3J13. KMS5
TEPMOIIIEKTPUIECKHUX 3-31 [IK-3-V1 1
CBOMCTB TOHKHX IIJICHOK, T1K-5-32 T1IK-5- 92 33
HaHOIPOBO/IOB ¥ KBAHTOBBIX B1 I1K-6-31
Touek /JIex/

3.6 DKCHepUMEHTAIbHBIE 4 TIK-3-31 TIK-3- JI1.1 JI1.3 KM7,K P3
METOMbI U3MEPEHUS 32 [IK-3-V1 M8
TEPMOAJIEKTPUIECKHUX ITIK-3-B2 TIK-3
cBoiicTB Marepuaios /I1p/ -B3 I1K-6-31

TIK-6-32 TIK-6-
B1

3.7 [ToaroroBka gokiana mo 3 OIIK-4-V1 JI1.2J13.1
BEIOPaHHOW TeME B paMKax OIIK-4-V2 2192 23
paznena OIIK-4-B1
"TepMoanekTpuyeckue
Matepuaisl” /Cp/

3.8 BricTynnenue ¢ nokianom mno 2 OIIK-4-Y1 JI1.2
BEIOpPAHHOM TeMe B paMKax OIIK-4-Y2
paszena OIIK-4-B1
"TepmoanekTpuieckue
Mmatepuaist” /Cp/

3.9 [TpopaboTka JIEKIIOHHOTO 5 OIIK-4-V1 J3.1
Matepuaia 1o pasjeny OIIK-4-Y2 22 33
"TepMoaneKTpu4ecKue OIIK-4-B1

Mmatepuaisl” /Cp/




3.10 | CamocTosTeNbHOE H3yUCHUE 3 OIIK-4-Y1 J3.1
JIUTEPATYPHI U TIOJITOTOBKA K OIIK-4-Y2 2233
MIPaKTUYECKUM 3aHATHAM B OIIK-4-B1
paMKax pasaena
"TepMoanekTpuyeckue
Matepuaisl” /Cp/
Paznen 4.
TepModiiekTpHYecKHe
YCTPOIMCTBA H MX
NpUMeHeHus
4.1 CucTeMbl U yCTpOlCTBa 3 OIIK-2-32 TIK- JI1.4J12.4
TEPMOBIIEKTPHUIECKOTO 3-YV2 IIK-5-32
oxmaxaeHus /Jlex/ TIK-5-33 TIK-6-
32 TIK-6-Y2
ITK-6-B1
4.2 PannounsoromnHsie 3 OIIK-2-32 IIK- JI1.2 JI1.4
TEPMOIJIEKTPUYECKHE 3-V2 TIK-5-32
renepatopsl /JIek/ [TK-6-32 TTK-6-
V1 IIK-6-B1
43 CoBpeMeHHBIE 00JIaCTH 3 OIIK-2-32 TIK- | JI1.2JI1.4
MIPUMEHEHUS 3-V2 TIK-5-32 22 33
TEPMOIJIEKTPHUUECKHX TIK-6-32 T1K-6-
reHepaTopos /Jlek/ VY1 IIK-6-B1
4.4 [MonGop MaTepuaioB st 3 OIIK-2-Y2 TIK JI1.2 KM9 P4
peanmmzammu HUIOKP B -5-32 TIK-5-VY1 JI1.4712.4
obnactu [IK-6-B1 2122
TEPMOIJIEKTPHUUECKOTO
OXJIQKIEHHS ¥ TeHEepaIuy
srepruu /IIp/
4.5 [IpopaboTka JTEeKIHOHHOTO 3 OIIK-2-32 J1.2 KM10
MaTepuaa 1o paszeny OIIK-2-Y2 IIK JI1.4J12.4
"TepmoaneKkTpuieckue -3-Y2 [1K-5-32 22
YCTPOMCTBA U UX TIK-5-VY1
npumenenus" /Cp/
4.6 CamocTosTenbHOe U3yueHHE 3 OI1K-2-32 J1.2
JINTEpaTyphl U MOATOTOBKA K OIIK-2-Y2 IIK JI1.4J12.4
MIPAaKTUYECKUM 3aHATHSIM B -5-32 TIK-5-V1
pamkax pazaena TIK-6-32
"TepmoaneKkTpuieckue
YCTPOMCTBA U UX
npumeHenus" /Cp/
5. ®OHJA OHEHOYHbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI [JIsI
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe Flflﬁ){oief;:;vme B
KM P — It pEL OTIPOCHI JJIsl TIOATOTOBKH
KOMIIETEeHLIUH
KM1 CoBpeMeHHbIE OIIK-2-32 OnumuTe TPUHIHI PAOOTHI M OCHOBHBIC y3/BI PAANON30TOITHOTO
obmactu TEPMODJIEKTPUIECKOTO TeHEepaTopa.
MIpUMEHEeHU OnumuTe KOHUENIHI0 IPUMEHEHHS TEPMOIIEKTPUUECKUX TeHEPATOPOB
TEPMOIJIEKTPUUECKHI B aBTOMOOJIAX.
X YCTPOMCTB U OO6nacTv MPUMEHEHHH TEPMODIIEKTPUIESCKUX MUKPOTEHEPATOPOB H
CUCTEM MHUKPOOXJIQXKIAIOIINX YCTPOHCTB.
OCo0OeHHOCTH peKyIepanyy «OpoCcoBOroy» Teria B HHAYCTPHU.




KM2 CoBpeMeHHbIe OIIK-2-31 OcHOBHBIE 0COOEHHOCTH TBEPA0(]a3HOTO CHHTE3a TEPMODIIEKTPUKOB.
TEXHOJIOTUH CUHTE32 Jl1s KakuX CUCTEM 3TOT METOJ CUHTE3a ABJseTCsl Haubosee
TEPMODJICKTPUIECKHI BOCTpeOOBaHHBIM?

X MaTepHajoB OCHOBHBIE 0OCOOCHHOCTH CHHTE3a TEPMOIIEKTPHKOB METOAaMH JyTOBOH
Y MHIYKLUWOHHOM TUIaBKU. J[7s KakKUX CUCTEM 3TOT METOJ CHHTE3a
SBJIsSIETCA HanboJiee BOCTPeOOBaHHBIM?
OCHOBHBIE 0COOCHHOCTH CHHTE3a TEPMOITEKTPHIECKUX MATECPHAIIOB
METOaMHU «MOKPOW» XHUMHUU (30JIb-T€Ib METO/I, THAPOTEPMAIILBIHI
CUHTE3, CIPEN-IIUPOIIU3).
ITpenMymiecTBa 1 HEAOCTATKH MEXaHOAKTHBAIIIOHHOTO METO/1a
HOJTYyYCHUS TePMOAICKTPUIECKIX MAaTEPHANIOB.

KM3 Texnonoruu OIIK-4-32 UTo Takoe TepMOAIIEKTPUIECTBO?

TEPMOIJIEKTPHUYECKO B 4em 3akimrouarorcs 3¢ dextrr 3ecoeka, [lenpthe 1 Tomcona?

TO NpeoOpa3oBaHus 3anmummte HopMyITHl, CBA3BIBaIOIINE Ko uimeHTs 3ecOeka, [lenpTre

SHEpPruu u Tomcona.
3anuImuTe U NOSICHUTE YPaBHEHHUE XOJIOJOMPOU3BOTUTEIHHOCTH.
Yto Takoe TepModIeKTprdecKas 3pPEKTUBHOCTh U KaK OHa
onpezaensercs?
Ot xakux ¢axropoB 3aBucuT KI1J] TepMOdIEKTPUIECKIX TeHEPaTOPOB?
3anumute Boipaxkenue s KI1J[ TepModeKTpHUeCKUX TeHepaTopoB.

KM4 CoBpeMeHHbIE OIIK-4-31 [IpuBennTe mpuMephl U OMHUIIUTE OCHOBHBIE CBOKWCTBA
TEPMODJICKTPHIECKHI HU3KOTEMIEPATYPHBIX TEPMOIICKTPUICCKIX MaTePHaJIOB.
€ MaTepualIbl U [IpuBenuTe MpUMEPHI U ONMUIIATE OCHOBHBIE CBOICTBA
CUCTEMBI CpeIHETeMIIEPaTYPHBIX TEPMODJICKTPUUECKUX MaTEPUAIOB.

ITpuBeauTe npUMephl U ONMUIINTE OCHOBHBIE CBOWCTBA
BBICOKOTEMITEPATYPHBIX TEPMOIICKTPHIECKIX MATEPHAIIOB.

B yem 3akmtouaeTcs KoHIeNus «(GPOHOHHOE CTEKIO — 3JIEKTPOHHBIN
kpuctam»? IlpuBenure npuMepsl TEPMORIEKTPUUECKUX MaTEpPUaoB, B
KOTOPBIX €aTH3yeTCs KOHIENIH «(POHOHHOE CTEKIIO - 3JEKTPOHHBII
KPHUCTAIII.

Hapucyiite rpaguku 3aBHCHMOCTH TEPMOIJICKTPUICCKOM

3 PEKTHBHOCTH OT TEMIIEPaTypHI s HAHOOIIee N3BECTHBIX
TEPMODJICKTPUIECKIX MaTEePUaJIOB.

KMS5 Bnusaue [TK-3-31 OCHOBHBIE METObI TIOJYYCHHSI HAHOCTPYKTYP TEPMOIIEKTPUUIECKUX
HaHOCTPYKTYypUpPOBa MaTepHasoB.

HUS Ha TEIUIOBBIE U OCOOEHHOCTH TEIUIOBBIX CBOWCTB MOJTYIPOBOJHUKOBBIX MaTCPHAIIOB.
TPaHCIIOPTHBIE OCHOBHBIE 0COOECHHOCTH TPAHCIOPTHBIX CBOMCTB Y3KO30HHBIX
CBOMCTBa HOTYTPOBOJHUKOB.
MaTepHajoB OnuiuTe KOHUENIHIO HHXeHEpUH (POHOHOB B HAHOCTPYKTYPHBIX
TEPMODJICKTPHKAX.
OnumuTe OCHOBHBIE METOABI ONITHMHU3AINH TePMOAIICKTPUIECKOH
3¢ (HeKTUBHOCTH.

KM6 OCHOBHbIC [1K-3-32 OCHOBHBIC TIOHSATHUS 30HHOW TEOPHH.
0COOCHHOCTH DJIEeKTPOH-3IEKTPOHHOE, JICKTPOH-(POHOHHOE U AJICKTPOH-MarHOHHOE
3aBUCUMOCTEH B3auMojeiicTBus. Kak oHM 3aBUCAT OT TeMIiepaTypbl?
TEPMODJIEKTPHUUECKH Bunonspueie >QQeKTh 1 UX BIUSHUE HA TPAHCIOPTHBIE CBOMCTBA.

X CBOMCTB BnusiHue TemnepatrypHOro rpaiueHTa Ha TpaHCIIOPTHBIE CBOMCTBA B

MaTepuaoB OT MOJTYTIPOBOJHUKAX.

TeMIIepaTypsl OCoOeHHOCTH TEPMOIIEKTPHUCCKAX CBOHCTB CHIIBHO
KOPPEJTHPOBAHHBIX IEKTPOHHBIX CUCTEM IPHU HU3KUX TEeMIIepaTypax.
OnumuTe ycTpoicTBO BEICOKOTEMIIEPATYPHON STUEHKH [T H3MEpEHUs
AIIEKTPHIECKOTO CONPOTHBIEHHS 00Pa3IIOB.
Onumure 2-KOHTAKTHBIN U 4-KOHTAKTHBIA METOJIbl H3MEPEHUS
YAENBHOrO conpoTHBIeHUs. HapucyiiTe S5KBUBaJICHTHBIE CXEMBI.

KM7 CoBpeMeHHbIE [TK-5-31 OnumnTe OCHOBHBIE METO/Ibl KOMIIAKTUPOBAHUS
METOMBI U CYOMHKPOCTPYKTYPHBIX TIOPOIIKOB.

TEXHOJIOTHH IIpenmymiecTBa ¥ HEIOCTATKU TOPIUETO H30CTATHIECKOTO
KOMIIaKTHPOBAHUS MIPECCOBAHUS
HAHOCTPYKTYPHBIX [TpenMymiecTBa 1 HEJOCTATKH NCKPOBOTO TIA3MEHHOTO CIICKaHHS.

00BEKTOB




KMS8 MeTtoppl u I1K-5-32 OCHOBHBIE COCTaBJISIIOIINE TEPMOIIEMEHTA.
TEXHOJIOTHU Martepuaist a1 OyhepHsIX cloeB
HaHECEHHS Marepuaisl 111 KOMMYTAIIHOHHBIX CIIOEB
OydepHbIX 1 Toaxoas! i mory4deHust OyepHBIX 1 KOMMYTAI[HOHHBIX CIIOEB B
KOMMYTaIlMOHHBIX CETMEHTHPOBAHHBIX TEPMOIIEKTPUIECKUX YCTpOiicTBax
CIIOEB B OcobeHHOCTH HaHeceHHs! Oy (EepHBIX 1 KOMMYTAllMOHHBIX CJIOCB B
TEPMODJICKTPHIECKHI MHKPOJIEKTPOMEXAaHHUECKUX TEPMOITEKTPHUCCKHAX YCTPOHCTBAX.
X YCTPOMCTBax

KM9 Bnusaue crpykrypst | [TK-6-31 OCHOBHBIE METO/IBI TIOTY4EHHSI HU3KOPAa3MEPHBIX TEPMOIIEKTPHUECKUX
u MaTepuanos.
CBEPXCTPYKTYPHOTO BrmsiHEE CBEPXCTPYKTYPHOTO YIIOPSIOYEHHS Ha TETUIONTPOBOAHOCTD.
YIOPSIOYECHHUS Ha Oco0eHHOCTH AMEKTPOHHOTO U ()OHOHHOTO TPAHCHOPTa B KBAHTOBBIX
TEePMODIIEKTPUIECKI TOYKaX U HAHOMPOBOAAX.
€ CBOMCTBa OCo0eHHOCTH 3NIEKTPOHHOTO ¥ (POHOHHOTO TPAHCIOpPTA B
MaTepuagoB CBEPXpEIICTKAX.

KM10 MexaHnuyeckue u ITK-6-32 Mexannueckue cBOMCTBA TEPMOIJIEKTPUUYECKUX CIUIABOB U
IIPOYHOCTHBIE COCIMHEHUMN.
CBOMCTBA ITpoyHOCTH HAHOCTPYKTYPUPOBAHHBIX TEPMOIIEKTPHIECKUX
TEPMODJICKTPHIECKI MaTepraoB.
X MaTepHasoB U Anres3us ¥ IPOYHOCTH TEPMOAICKTPUIECKUX YCTPOIICTB.
yCTpOiicTB Anres3us ¥ NPOYHOCTh TEPMODIEKTPUIECKIX CErMEHTHPOBAHHBIX

YCTPOMCTB.
Bnmsaue TepMOIUKIMPOBAHIS HA IPOYHOCTh TEPMOAIEKTPUIECKHIX
YCTpPOMCTB.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MBbIX 110 TUCIHUIIJINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Tposepsiemere
WHIIKATOPHI Coneprxanue paboTsI
paboThI paboThI N
KOMITCTEHIIUH
P1 [IpakTnueckas OIIK-4-31;0T1K-4- |- Kakue menu u 3aJa4u CTOSIT Iiepe]T 00JIACThIO TEPMOIIEKTpHIECTBA?
pabora 32 - Kakne naopManimoHHbIe HCTOYHUKH MOXKHO HCIIOIB30BaTh IS
"Ucnonb3oBanue paboThl B 001aCTH TEPMOIJIEKTpHUeCcTBa?
HH(POPMAIMOHHBIX - Kakue u3 3THX HCTOYHHKOB BBl MOTJIM OBI HCIIOJIB30BaTh B CBOCH
HCTOYHHKOB U 0a3 MPaKTHIECKON e TETBHOCTH?
JTAHHBIX B 001acTH - Bompocs! cTaHAapTU3ayuy U METPOIOTUH YIIPOIIAIOT HITH yCIOXKHSIIOT
TEPMODIJIEKTPHUECTB paboty B 001acTH TepMO3JIEKTpHUecTBa?
a"
P2 [IpakTnueckas OIIK-2-31;0I1K-2- |- Kakue ocHOBHBIE 3Tallbl CHHTE3a TEPMOIJIEKTPUUECKUX MAaTEPHUAJIOB
pabora "Cunre3 u y2 METO/I0M TBepao(a3HOro cuHTe3a?
HCClIeIoBaHNe - Kakue ocHOBHBIE 3TaIlbl CHHTE3a TEPMODJIEKTPHUECKUX MaTEPUAIOB
CTPYKTYPHBIX METOJIOM TyTOBOIH/MHIYKIIMOHHOH ITaBKU?
CBOHCTB - Kakne ocHOBHBIE 3TAlBI CHHTE3a TEPMOIIEKTPUIECKUX MaTepHaioB
TEPMODJIEKTPHUUECKH METO/I0M MEXaHOAKTUBAIHN?
X MaTepuaaos" - Kakue ¢usmueckue siBICHUS JISKAT B OCHOBE
peHTreHo M} GPAKIHOHHOTO U ANMEKTPOHMHKPOCKOIIIYECKOTO METOI0B
CTPYKTYPHBIX UCCIEIOBaHMUIT?
P3 IIpakTuyeckas OIIK-2-31;0I1K-4- |- Kakue usuueckue IBICHUS JIeXaT B OCHOBE METO/a U3MEPEHHH
pabota B2;I1K-3-32;I1K-3- | TermonpoBogHOCTH?
"OxcnepumentansH | B2;I1K-3-B3 - Ha3oBuTe OCHOBHEIE OJIOKH yCTAaHOBKH JJISI H3MEPCH
BI€ METO/BI 3JIEKTPUUECKOTO COIPOTHBIICHUS.
H3MEpEeHUst - HazoBute ocHOBHBIE OJI0KM YCTAaHOBKH JJIs1 U3MEPEHUS TEPMOD/IC
TEPMOIJIEKTPUUECKHI MaTepHasoB.
X CBOMCTB - O1ieHHTE MOTPEIIHOCTh U3MEPEHHS TEPMOS/IC Ballleil yCTaHOBKH.
MartepuanoB"
P4 [IpakTuyeckas OIIK-4-32;0IIK-4- |- Y10 Takoe QpyHKIIMOHATbHBIE MAaTePHAaIbI?

pabora "ITonbop
MaTepuaoB JUIs
peanmzarmu HIOKP
B o0yactu
TEPMODJIEKTPUIECKO
TO OXJIXKJICHUS U
TeHepaly SHepruu"

V1;0IIK-2-32;I1K-5
-32

- Kakue ocHOBHBIE IPUHITHITBI TOA00PA MaTEPHAIIOB JUISl pealli3aun
HUOKP?

- SIBnstercs u moxbop MaTepuanos permatomumM daxropom mis HUOKP
B 00JIACTH 3TEPMOIIIEKTPUIECKOTO OXJIXKACHUS?




P5

Iloproroska
pedepara ¢
IIpe3eHTaluei mo
BBIOpaHHOU TeMe B
pamkax pazaena
"TepmoanekTpuieck
ne Matepuasl”

OIIK-4-31;011K-4-
V1;0I1K-4-Y2;01TK
-4-B1;[IK-6-
B1;0I1K-4-32;0T1TK-
4-B2;0I1K-2-
31;011K-2-32;011K-
2-V1;0IK-2-

Temsl pedpepaToB B pamkax paszgena "TepMmoaniekTprueckue
Matepuanbl'":

. OKCHCeICHUIBI.

. 3amoTHeHHbIEC CKYTTEPYIUTHL.

. Knnarpartsl.

. ®a3zpl LHuHTIS.

. HanoTpyOK1 1 HAHOKPHCTAILIBI TEJUTYPHIOB BUCMYTA.

V2;0TK-2-B1;0ITK
-2-B2;[IK-5-31;TTK-
5-32;TIK-5-33;1TK-5-
V1;IK-5-Y2;[IK-5-
V3:TIK-5-B1;TTK-5-
B2;1K-3-31;ITK-3-
32;1TK-3-V 1 ;[TK-3-
V2.TIK-3-B1;TTK-3-
B2;[1K-3-B3;[1K-6-
31;TK-6-32;1TK-6-
V1;IIK-6-V2

. Honmymeraibl V rpynmnsl.

0NN Nk W=

9. KoGaJIbTUTBI.
10. Oxcuabl HUHKA.
11. Temypuasl cBUHLA.

12. TlonosunHsbIe ciiaBsl [ eliciepa.

13. Teepasle pacTBops! SiGe.
14. Coenunenns Zn4Sb3

15. Terpasaputer Cu3SbS3.
16. Xanpkorenuas! SnSe.

. CHIHIUIBI TIEPEXOJHBIX METAIIJIOB.
. Coennnenns Mg2B (B = Si, Ge, Sn).

17. CoenuHenus CTpykTypHOro Tumna o-MgAgShb.

5.3. OueHo4HbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 TPEX TEOPETHUECKUX BOIIPOCOB, OXBATHIBAIOLINX OCHOBHBIE KOMIIETEHIINH, (OPMUPYEMbIE
JUCIUIDIHHON. Ka)kIpIif OrteT coep KuT o 0XHOMY BOIPOCY U3 pa3zena 2 U paszena 3 QUCIUIUIAHEI, U OJHHH BOIPOC U3 pasaesa
1 nnm paznena 4. bunersr xpanstes Ha Kadeape.

ITpumep 3K3aMeHAIOHHOTO OWIIeTa:
1. OCHOBBI KOHIIETIINN «(OHOHHOE CTEKJIO — HIIEKTPOHHBIN KpUCTALD». [IpHMepB! TEpPMOIIEKTPHUECKUX MaTEPHAIOB, B KOTOPBIX
OHA peann3yeTcs.
2. Kiaccugukaiys TepMO3JICKTPUUECKUX MaTepuanoB. CpeJHeTeMIIepaTypHbIE TEPMOIICKTPUUCCKHE MATEPUAIIBL.
3. O6macTi MpUMEHEHUH TePMOIIEKTPUICCKIX MUKPOTCHEPATOPOB H MUKPOOXJIAKIAIOIINX YCTPOHCTB.

5.4. MeToauka olleHKH OCBOEHHsl JUCHMILUINHBI (MoayJs, npakTuxku. HUP)

OreHka 3a 3K3aMeH (OpMHUpYeETCs Kak CpemHss apudMeTHIecKas H3 OLCHOK 33 KaKIBIH U3 TpeX BOIPOCOB B OmIeTe.
Kasxp1it Bompoc olieHHBaeTCst CIEAYIONIMM 00pa3oMm:
OlIeHKa "OTIMYHO" - CTYJIEHT AEMOHCTPUPYET BIIaJIeHUE MOHATUIHBIM anmnapaToM, 0OHapy>KUBAeT UCUEPIIBIBAIOLINE 3HAHUS B
JAHHOM BOTIPOCE, TPaMOTHO U JIOTHYECKH CTPOHHO H3JIaraeT MaTepual;
OIIeHKa "XopomIo" - CTyIeHT TPaMOTHO M3JIaraeT MaTeprai, HMEeeT JOCTATOYHO MOIHBIE 3HAHHS B JAHHOM BOTIPOCE, HO IIPU 3TOM
cozepxkaHue U (hopMa OTBETa UMEIOT OTJEIbHBIC HETOYHOCTH;
OLICHKA "y/TOBJIETBOPUTEIBHO" - CTYACHT AEMOHCTPUPYET 3HAHHSI OCHOBHBIX MMOJIOXKEHHUU B JAHHOM BOIIPOCE, OTBET U3J1araeT
HEITOCIIEIOBATENIFHO U HETOJTHO, HAOIIOJaf0TCSl HETOYHOCTH B OIIPE/ICIICHH MTOHATHI;
OIIeHKA "HEYIOBJIETBOPUTENBHO" - CTYICHT JIOMTyCKaeT rpyObie OMMOKH B OTBETE, UMEET OECCHCTEMHBIC 3HAHHS U HE TIOHUMAET

CYHIHOCTH U3J1araéMoro Bompoca.

HroroBas o1leHKa BHIBOJUTCS ITyTEM OKPYTJICHHS CPEAHEH apu(METHUECKON OLICHKH [0 OJIMKAMIIEro [enoro.
OOyuaronuiicst TOMycKaeTcs K 9K3aMeHy MPH YCJIOBUH BHITIOIHEHUS BYX TEKYIINX JOMAITHAX 3aJaHUH ¥ MOCEIIEHUN
IIPAKTUYECKUX 3aHATHH.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpI:I, COCTaBUTCIIN

3arnaBsue

bubaunoreka

W3 naTenseTBo, roj

JI1.1 |Tazenayp E.T., MeTtoap! uccnenoBaHUs DnexTpoHHast 6MOIMOTEKA KemepoBo: Kemeposckuit
Kyspmuna JI. B., MaTepHaloB: yuyeOHoe mocooue roCyAapCTBEHHBIH
Kpamenunun B. U. yHuBepcurer, 2013

JI1.2 | bepumreiin A. C. TepmonniekTpudeckre DnexTpoHHas 6MOIHOTEKA Mocksa, JleHuHrpan:

TeHEepPaTOpbI I'ocynapctBenHoe
SHEPreTHYEeCKOe M3/1aTeNbCTBO,
1956

JI1.3 [Kansrrunaa O. H., DU3UUECKUE METOMBL OnexTpoHHas 6uOIHOTEKA OperOypr: OpeHOyprexuit
YerBepukopa A. T, UCCIIE0BaHUS BEIECTB! roCyAapCTBEHHBIH
Bbepnunckuii B. JI. yaeOHOe rmocodne yHHuBepcureT, 2014

JI1.4 | Anmarsrayx JI. . TepMoas1eMEHTEL U OnexTpoHHas 6UOIHOTEKA Kues: HaykoBa nymka, 1979

TEPMODJICKTPUICCKHE
YCTpOICTBA: CIPAaBOYHUK




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.5 | Kupees II. C. Pu3rKa MoIynpoBOIHUKOB: Bubmorexa MUCuC M.: Bercu. mik., 1969
yueb. mocobue A CTy. By30B
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHU 3arynaBue Bubnmoteka W3narenscTBo, TON
JI2.1 |KapcnoyI'., Erep ., |TemionpoBoJHOCTb TBEPABIX OrnexTpoHHas ONOIHOTEKA Mocksa: Hayka, 1964
ITomepannes A. A. Tel
JI2.2 | Maiictpenko A. B., HNudpopmannoHHbIe DneKkTpoHHas OHOIHOTEKA Tam60B: TaMOOBCKHIA
Maiictpenko H. B. TEXHOJIOTHH B HayKe, roCyJapCTBEHHBIN
00pa30BaHUN U HHKXCHEPHOH TEXHUYECKUH YHUBEPCUTET
MpakTuKe: yueOHoe mocodue (Tr'TY), 2014
JI2.3 | be3psaun H. H., KBaHTOBEIC 1 OnITHYECKHE DnekTpoHHas OubIHoTeKa Boponex: Boponexckuit
Jlunnuk A. B., MPOIIECCHI B TBEPBIX TENAX: rocyAapCTBEHHBIN
Coinopos 10. B., TEOpHsl U IIPAKTHKA: yIeOHOe YHHUBEPCHUTET NHKEHEPHBIX
Tutos C. A, rmocobue TexHojoruit, 2015
IIpokomoBa T. B.,
Bongsipesa f1. A.,
PoxkoBa T. A.
JI12.4 | WUnpsapckuii O. N. TepmoanekTpuueckue DneKkTpoHHas GHOIHOTEKA Mocksa: Jueprus, 1970
HIIEMEHTHI
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arinaBue Bubnuorexa H3narenscTBO, TOT
JI3.1 | Kurounukos H. T'. PykoBoacTBo mo DnexTpoHHas 6MOIHOTEKA Mocksa: Xumus, 1965
HEOPraHUYeCKOMY CHHTE3Y:
yaeOHoe rmocodne
JI3.2 [Bbybmnk B. T., Mertoasb! ucciieoBaHus bubmorexka MUCuC M.: Meramnyprus, 1978
Hy6posuna A. H. CTPYKTYPBHI IIOIYIIPOBOAHUKOB
U METaJJIOB: y4el. mocobue
JUTS BY30B IO CIIeIl.-
TexHOIOTHSA CIien. MaTepPHAIIOB
9JIEKTPOH. TEXHUKH
JI3.3 | bybnuk B. T., Mertop! UccileI0BaHus Bubnuoreka MUCuC M.: Yyeba, 1986
3umnuesa [. M. CTPYKTYpHI OJIYITPOBOTHHUKOB.
OnexrpoHorpadus.PerTrenosc
Kasl ¥ QJIeKTPOHHAs
MHKPOCKOIIHUS: J1a0. IPaKTHKyM
st crya. coet. 0604, 0629,
0643
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHO¥ ceTu « AHTepHeT»
Energy Efficiency and Renewable Energy Through https://link.springer.com/book/10.1007/978-0-85729-638-2
Nanotechnology. Ling Zang. - London: Springer, 2011
31 |-946p.
Hoctyn nns ckauuBanus ¢ ID-agpecos HUTY
"MHUCuC"
New Materials for Thermoelectric Applications: https://link.springer.com/book/10.1007/978-94-007-4984-9
Theory and Experiment.
Editors: Veljko Zlatic, Alex Hewson
%2 Springer Nature Switzerland AG 2009
Hoctyn nis ckaunBanus ¢ ID-agpecos HUTY
"MUCuC"
Novel Thermoelectric Materials and Device Design https://link.springer.com/book/10.1007/978-3-030-12057-3
Concepts
Sergey Skipidarov and Mikhail Nikitin (Eds.)
93 Springer Nature Switzerland AG 2019
Hoctyn nns ckauusanus ¢ ID-agpecos HUTY
"MHUCuC"
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
1.1 | Win Pro 10 32-bit/64-bit
I1.2 |Microsoft Office

I1.3

Microsoft PowerPoint




6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHa.]'lebIX 0a3 JaHHBIX

OJIEKTPOHHAS BUBJIMOTEKA MUCHC - mogHOTeKCTOBas 06a3a HAyYHO! U y4eOHOM JINTEpaTyphI

n.1 (http://elibrary.misis.ru)

N.2 |Hayunas snexrponHas 6ubnuoteka (http://elibrary.ru)

N.3 |bubmmorpaduueckas n pedepatuBHas 6a3a maHHEIX Scopus (https:/www.scopus.com)

N.4 |PedepatuBHas 6a3a JaHHBIX 10 MHPOBBIM Hay4dHbEIM MyOnukamusaM Web of Science (http://www.webofscience.com)

WN.5 |OnexTpoHHBIE HaydHBIE KHUTH n3gatenbeTBa Springer (https://link.springer.com)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. HasHauenue | OcHamenne
JIro6oit Kopiyc | YueOHass ayauTopus [UIsl TPOBEICHUS | KOMIUIEKT ydeOHOM mebenu 1o 36 mect i oOyvaromuxcs,
MybTUMenuiHas 3aHATHH JICKIIMOHHOTO THIIA W/WIM JUIA | MyJbTHMEIUHHOE  00OpYyIOBaHWE, MAarHUTHO-MapKepHas
IIPOBEICHUS] IPAKTUYECKUX 3aHATHMH: Jocka, pabouee Mmecro mperomasarens, IIKc moctymom k

UTC «UWurepuer», DMOC yHuBepcuTeTa 4Yepe3 IUYHBIN
kabuner Ha mmiarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

JIro6oit Kopryc | YueOHast ayauTopust JuIsl IPOBEJCHHS | KOMIUIEKT yueOHOH mebenu 10 36 MecT st oOydarommxcs,
MynpTUMeauiHas 3aHATHH JICKIHOHHOTO THIIA W/WIIM JUIA | MyJIBTHMEIUHHOE  00OpyJOBaHWE, MarHUTHO-MapKepHas
IIPOBEIEHUS IPAKTUYECKUX 3aHATHH: Jocka, pabouee Mmecto mpemopasarens, IIKc moctymom k

UTC «UHutepHer», DUOC yHuBepcUTEeTa 4Yepe3 JIMYHBIN
kabuner Ha mmiargopme LMS Canvas, JIHIICH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UuransHbIiA 3a1 KOMIUIEKT y4eOHOW MeOenn Ha 55 mecT i oOydarommxcs,
DJIEKTPOHHBIX PECYPCOB 50 IK c¢ gmocrtynom k HUTC «HMuteprer», OHUOC
YHHMBEpCUTETa Yepe3 JUYHbIM kKabuner Ha ruiatdpopme LMS
Canvas, nuieH3noHHsle mporpamMmmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JucrmHa mpeycMaTpruBaeT IPOBECHNE JISKIHI pa3 B ABE HE/IENU 1 IPOBEICHNE PAaKTHIECKIX 3aHATHI pa3 B ABE HEAECNH.
H3zyuenue kypca 3aBepuIaeTcs 3K3aMeHOM.

VYernenHoe 0CBOCHUE TUCHUILIMHBI TpeOyeT MOoCeIeH s JICKIMH, paOd0Thl Ha MPaKTHYECKUX 3aHITHSX, BHINOJIHEHUS BCEX
JOMAITHAX 33/IaHAH, a TAaK)Ke 03HAKOMJICHUS C OCHOBHOM ¥ JIOIIOJTHUTENFHOI TnTepaTypoil. JucuumimHa TpedyeT 3HaUNTeITbHOTO
00BbeMa CaMOCTOSATENbHOM pabOTH! BBHIY IIHPOTHI OXBATEIBAEMOro Marepuana. OTaensHble ydeOHbIe BOIPOCH BEIHOCATCS Ha
CaMOCTOSTENIBHYIO IPOPAOOTKY.

Bo BpeMst 1eKIuu CTyIeHTy HEOOXOANMO BECTH KpaTKuil KoHcIeKkT. CaMocTosITeNbHast TPOpaboTKa JISKIMOHHOTO MaTeprala
IpeIoiIaraeT IPOCMOTP KOHCIICKTa JICKIIMH B TEUEHHE ITOCTIEAYIONeH HeAeNH Iocie 3aHATHI. MaTepual cleayeT OCBauBaTh C
UCTIONB30BAaHUEM PEKOMEHIYeMOH IuTepaTyphl. IIpu He0OX0IMMOCTH Pa3bsACHEHHS MaTepHala, BEI3BIBAIOIIETO y CTYACHTOB
3aTPYAHEHUS JUIsl TIOHMMaHUsI, MOT'YT OpPIaHH30BbIBATHCS IPYIIIOBBIC ¥ MHANBHIyallbHbIC KOHCYIbTAlUH. B 3TOM citydae cryaeHTam
HE00X0IMMO YeTKO ChOPMYITHPOBATE BOIPOCH H O0PATUTHCS K MTPEHOAaBATEINI0 Ha ONIDKANIIeH JICKIINN HIIH TIPaKTHIECKOM
3aHATHH.

K kask1oMy MpakTH4eCKOMY 3aHATHIO CJIeyeT TOTOBHTHCS 3a01aroBpEMEHHO, MCIIOJb3Ys PEKOMEHIYEMYI0 JINTEPATypy
AIEKTPOHHBIE PECYPCHI, yKa3aHHbIE B paszeie "Conepxanne”. B KOHIE KaXK/10r0 MPaKTHYECKOTO 3aHATHS IIPEIO/1aBaTeNb 3a1aeT
CTyZI€HTaM KOHTPOJIBHBIE BOTIPOCHI TS IIPOBEPKHU YCBOCHHSI MaTepHaa.

OcHoBHBIe TpeboBaHUS K pedepary (qomantHeMy 3agaHuto Nel): o6bem 25-30 cTp., KOIHUECTBO HCHONB3yEMOH JTUTEPaTyphl
(yueOHuKH, mocobus, myOIUKaIKH, JIEKTPOHHBIE PECYPChI) - He MeHee 15; pedepar 10IKeH BKIIOYaTh TUTYJIbHBIHN JINCT,
cofiepKaHue, BBEICHIE, OCHOBHON TEKCT, 3aKIII0UEHHE, CIIMCOK MCIIOTb30BAHHBIX HCTOYHUKOB. 3ammTa pedepara IpOBOIUTCS B
(hopmMe yCTHOTO BEICTYIUICHHUS ¢ TIpe3eHTaruei. [IpesenTanuro mo pedepaTy HeoOX0UMO HOATOTOBUTE C UCTIOIB30BaHUEM
Microsoft PowerPoint, pedepar pacniedaraTs 1 ciaTh MpenoaBaTeio 40 BEICTYIUIeHUs . Bpems BeicTymienus - 8-10 munyT. [locne
BBICTYIUICHUSI CTYJICHTY MOTYT OBITh 331aHbI BOIIPOCHI O €ro pedpepaTy Kak MperoaaBarenieM, Tak U ApyTrUMH CTyJCHTaMU.
Joknan o Teme "TepmoanekTpudeckue MaTepamibl” (nomamniaee 3amanue No2) He TpeOyeT Co3aHus Mpe3eHTaIlum. Y CTHO®
BBICTYIUICHHE JOJKHO ATIUThCA 3-5 MUHYT, 3aTeM CIeAyeT KpaTkoe oOcykaeHne MaTepraa JoKIaa ¢ mpenoaansareneM. K
JoMalHeMy 3anaHuio Ne2 HEOOX0AMM THUTYJIBHBIH JIUCT, JOMAIIHEE 3a/laHUe HY>KHO paclieyaTaTh U CAATh IIPEIo1aBaTeio.




