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KOHCTPYKLUMOHHOE MaTepuanoseaeHne

®opmupyemsbie komnereHuun: OIIK-6

CogepxaHue OQUCIHUIJIUHBI
JIeK1IMOHHEIE 3aHATHS:
1.1. Tumnsr cBs3eit B BemecTBe. Knaccudukanus marepuanoB B aneKTpoTexHUKe. CrocoObl SHEPTeTHUECKOro BO3ACHCTBHS Ha BEIIECTBO. 30HHAS
TEOpHsI CTPOSHMSI TBEPJIOTO TeJla U KiIacCH(UKaLUs BEIECTB HAa IPOBOJHUKH, TOJYITPOBOJAHUKN U TUIJIEKTPUKH.
1.2. [IpoBOIHUKH, KITaCCU(PUKALIHS I10 POy HOCUTEINS 3aps10B, COCTOSHUIO. CONPOTHBIIEHHE TPOBOJHUKOB M €0 3aBUCUMOCTh OT BHEIIHUX (hak-
Topos: Temnepatypsl (TKp), nepopmanuu, npumeceii. CBepXmnpoBoanuMocTh, ceepxiipoBoanuku I u Il pona.
1.3. ITomynpoBoAHUKH (11/11), 3IIEKTPOHHAS U AbIPOYHAs IPOBOJUMOCTD; IT/T1 «1» M «p» TUMA. YHCThIE ¥ IPUMECHBIE I1/Tl MaTepUalibl. 3aBUCUMOCTh
MIPOBOJIUMOCTH TI/TI OT TEMIIEPaTypbl, MEXaHUUECKOM Harpy3Ku, OCBEIICHHOCTH, HAMPSDKEHHOCTH 3JEKTPUYECKOTO MOJISl U CO3/1aHuE Ha OCHOBE
3THUX 3aBUCHUMOCTEHN I/ JaTUYUKOB.

1.4. Marnutabie matepuainsl (MM). Haznauenue MM. OcHoBHbIE xapakTepucTuku MM: makcumanbHas Bs u ocratrounas By uHayKuus, Kospuu-
TuBHas cuia H, norepu Ha rucrepesuc Ph v BuxpeBble TOkH Pr, OTHOCHTENbHAS MarHUTHAS IPOHULAEMOCTH |L. 3aBUucUMOCTh B, ot H, Temnepa-
Typsl (Touka Kropn). Kmaccudukamus MM na MmarautHomsirkue (MMM) n marautHoTBepAbie (MTM). Buibl MarHUTHBIX MaTEpPHAJIOB U 00J1aCTh
WX IPUMEHEHHSI.

1.5. [lusnexTpuku. DnekTpuyeckue xapakTrepucTuku JudneKTpuKkoB: (C), Rus, (pv. ps), tgd(Pa), Unp 1 Enp 1 ux 3HaueHue B padbote uzomsuu. [lo-
JApU3alUs TUAJIEKTPUKOB. [IoHATHE O HENUTpabHON M MOJsApHON yacTuie. OTHOCUTEIbHAS NUAJIEKTPUYECKAsl MPOHUIIAEMOCTh € U €eMKOCTh C
M30JIALUH. DIIEKTPOIPOBOJHOCTh AUIIEKTPUKOB. MeXaHU3M 3IIEKTPOIPOBOTHOCTH JAUIIEKTPUKOB; COOCTBEHHAS U MPUMECHAs! IPOBOJUMOCTD. Py
U Ps. 3aBUCUMOCTH TOKa | B TUAJIEKTPUKE OT BPEMEHU MPUIIOKCHHS HAPSHKEHUS; TOKA cMeteHUs Loy, a0copOInoHHbIN a6, CKBO3HOM TPOBOIU-



MOCTH lcks. [IpOBOAMMOCTD JUAJIEKTPHUKOB B CIA0BIX M CHJIBHBIX TOJIAX (00sacTh 3akoHa Owma, [Tynst, @penkens). Biusaue Bnaru, BpeMeHH dKC-
IJTyaTaly Ha COMPOTUBIICHUE U3OJISIIIUH.

1.6. Juanektpuyeckue notepu. [loTepu B M30I41MU HAa HANPSKEHUH MOCTOSIHHOTO M TIEPEMEHHOr0 TOKA. BeKTOpHBIE nHarpamMmbl TOKOB B JH-
ANEKTPUKE, YTOJI TUAIEKTPUIECKUX MOTeph O U tgd, hopmyna P, B audnekrpukax. [[udnekTpudeckue moTepu B HEUTPAIBHBIX U MOJSPHBIX JIH-
AJIEKTPHUKaX, 3aBUCUMOCTD tgd 1 Pa B HUX OT Temmeparypsl 1 yacToThl. Biusinue U Ha tgd u P, nonnzanuonnsie norepu. [Ipo6oil AnsnekTpukos.
Mexanusm npo06osi, yaapHas noHuzanus u potornonuzarus. [Ipo6oit ra30B B 0JHOPOIHOM M HEOTHOPOIHOM TOJIsIX. [Ipo0oit KUAKUX AUIITESKTPH-
koB. [Ipo6oii TBepABIX AMAIEKTPUKOB. BrinsHre BHEMIHUX (DAKTOPOB: TEMIEPATYPHI, TOJIIMHBI U 3aTPS3HEHHS U30JISIIIHH, arpECCUBHOCTH CPEJIbI
Ha Upp 1 Epp. [lepexpbITie U30a51UH U CIIOCOOBI yCTPaHEHUS.

1.7. T'a3000pa3Hble UAIEKTPUKU: BO3IYX, a30T, BOJOPOJI, MHEPTHBIEC T'a3bl, CHHTETUYECKHE Ta3bl (3Jeras, (peoH), UX MmapameTpbl, IPUMEHEHHE.
Kunkue nuanekTpuku: TpaHcopMaTOpHOE, KOHJIEHCATOPHOE, Ka0elbHOe Macia; UX MPEeUMyIlecTBa U HelocTaTku. CHHTETHYECKHE KUJIKUE JTU-
ANEKTPUKH: COBOJI, KpEMHHUI1; opraHnudeckue, propopraHuveckue; mpeuMyIiecTBa, IpuMEHEHHE.

1.8. Beicokomonekymsipasie coenuaerus (BMC): mpupoansie, uckyccrsennsie, cuaTeTndeckue (CBMC). [Tonumepu3annoHHble U TOJUKOH/ICH-
camonusie CBMC, ux npeumyiectsa u Henoctatku. Helrpansubie nonumepusanuonasie CBMC: nonmuatunen (I19), momunponunen (I111), mo-
auctupon (I1C), momurerpadropatunen (IITDD). Tlomsapueie momumepusie CBMC: momuBuamixiopun (I1XB), momumeruamerampuiar
(ITMMA). TNonukonnencanuonusie CBMC: denondopmansaerunnas (OD), snokcuanas (3C), nonuddupHas, KpeMHHHOPraHUYIECKass CMOJIBI.
[TnacTmacchl: HCXOMHBIE KOMITOHEHTHI, CITOCOOBI IepepaboTKH (TEPMOILIACTHI, peakToracThl). CIOUCTHIE IACTUKH (T€THHAKC, TEKCTOJINT). Bo-
JIOKHUCTBIE MaTepHallbl: HEOpraHuUecKue, opranudeckue. [nenku, makorkanu, Oymaru. Kayuyk: HaTypanbHBIA, CHHTeTUYeCKUi. Bynkanu3zamus
Kay4dyKa, Pe3UHBI.

1.9. Ilpupoausie cMoubl: KaHU(DOIb, MENIaK, OUTYMBbL. JIaku: MPOMUTOYHBIC, TOKPOBHEIE, KJIeH. DManu. KoMmayHapl: TPOMUTOYHBIE, 3a]TUBOY-
ueie. Heopranmueckue 3TM. IlpenmymectBa u Hegoctatku. [Ipupoansie: acoect, cmona. Heopranuueckne DTM. M3nenust Ha OCHOBE CIIOIBI:
MUKAHHTHI, CIIFOIMHUTHI, MUHANIEKC. VIckyccTBeHHas cimona. Kepamuka: 9ucThIX OKUCIIOB, (hapdop, ucxomHbie MaTepuansl: snekrpodapdop, pa-
muodapdop; KOHACHCaTOpHAas KepaMuKa. TexHosmorus kepamudeckux uzaenuii. Crexma. Ksapi, npenmymiectsa n HemoctaTku. CocTaB CTEKO.
OxoHHOE, JIAaMITOBOE, MIEKTPOU3OIIAINOHHOE CTeKIa . CTekII0BOIOKHO. CUTAIUTBI, TEXHONOTHS monydeHus. OkcuaHas u GTOPUIHAS U3OJISIIHSL.
1.10. Kpucrammudeckoe crpoerrne MetauioB (Me). Tumbl kpuctammdeckux pemietok. [lomumopdusm Me u ero 3Hauenue. Jlegextsr B Me u ux
BJIMsIHME Ha cBoiicTBa. TodyeuHble, TMHEHHBIE, TOBEPXHOCTHBIC, 00BbEMHBIE J1e(eKThl. 3aKOHBI KpUCTAIIM3aMU. MexaHnueckue cBoiictBa Me:
TBEPAOCTbh IPOYHOCTb, INTACTUYHOCTb, YAAPHAs BA3KOCTh; METOABI OIPEICICHUSI.

1.11. OcHoBbl Teopuu ciuaBoB. CIuiaBbl, CTPYKTYPHBIE COCTABIISAIOIINE CIIJIaBOB. KpuBbIe OXJIaKIAEHUS, KpUTHUECKUE TOUKH, METOJ] TIOCTPOEHUS
nuarpamm coctosiaus. {uarpammel coctostaus (JIC) crmasos I, 11, 1T u IV Tuna.

1.12. Matepuaisl 4epHOH MeTaTypruu. /luarpaMma cocTOsTHUS xKene30-yriaepos (ieMeHTUT). CTpyKTypsl U (a3l JKelle30yTriIepoOAUCTHIX CIUIa-
BOB. CTPYKTYpHBIE€ COCTaBIISIIOIIAE CTAICH M YYTyHOB. YTJIEPOIUCThIE CTAIH. BiausHue yriepoaa U mpuMeceid Ha CTPYKTYPHBIE COCTABJISIONINE
cTajeil U Ha uX MexaHudeckue cBoiictBa. IIpomsBojacTBo craneid, kinaccupukanus cranei. [Ipumenenue. Uyrynsl. Biusuue Ha cBoiicTBa rpadu-
TOBBIX BKJIIOUeHUH. Cepblii 4yTryH, BEICOKOTIPOYHBINA YyTYH, KOBKHHM 9yTyH (TIOJIy4eHHE W MapKupoBKa). Brimsaue Gopmbl TpadUTOBBIX BKITHOUE-
HUI HA MEXaHUYECKUE CBOMCTBA YyTYHA.

1.13. OcHoBBI TepMudeckoi 00padoTku. dusnyeckre OCHOBBI TEPMUYECKONW 00paboTKH cTaneil. IHTepBaibl 3aKAIOYHBIX TEMIIEpaTyp JJIS JT09B-
TEKTOUIHBIX M 329BTEKTOMIHBIX cTanei. Pacnan nepeoxnaxkaeHHoro aycteHuTa. Kpusbie pacmana. Buasl Tepmudeckoit 00paboTku. 3akanka cTa-
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neH, crocoOsl 3akanku. Hopmanmmsanus, omxur. OTmyck craieil. XuMuKo-TepMudeckas o0padoTKa CTaJIei.

1.14. JlerupoBannbie ctanu. Llenn neruposanus. Knaccudukanus nerupoBaHHbIX ctaneid. Mapku JISTHPOBAaHHBIX cTalieil. JlernpoBanHble cTanm
C 0COOBIMH CBOMCTBAMHU: XKaPOIIPOUHBIE, )KAPOCTONKHE, KOPPOSHOHHOCTOMKNE CTAIH M CIIABHI.

1.15. IiBeTHbIie MeTamutbl. Menn, cBOlCTBa, npuMeHeHue. CrimaBel Meau, OpOH3bI, TaTyHU. X Mapku, o0iacTu mpuMeHeHUs. AJTIOMUHUHN, CBOK-
cTBa, mpuMeHeHue. CIiaBbl ¢ MAJIOW INIOTHOCTBIO, BEICOKOW YAEIBbHON MTPOYHOCTBIO.

1.16. HemeTrannuueckue KOHCTPYKLUMOHHbIE MaTepuaibl. [lonuMepHsle MaTepuansl U pe3uHbl. KepaMuka, crekiia, TEMION30ALHOHHbIE MAaTEpHa-
JIBI.

1.17. Komno3suunonnsie mMarepuansl. O6mue ceenenus. CoctaB u cTpoeHrne kommo3uta. Kommosunuonnsie MaTepuansl. OueHKa MaTpHIbl U
HAMOJHUTENSA B GOPMHUPOBAHUH CBOMCTB KOMIO3UTA. Bubl 1 001aCTh MPUMEHEHHSI KOMITO3ULIMOHHBIX MaTEPUAJIOB.

JlaGopaTopHble pabOTHI:

2.1. DeKTpOonpoOBOJHOCTH MPOBOJHUKOBBIX M MOJYIPOBOJHUKOBBIX MAaTEPUAIIOB.

2.2. DNeKTpOnpOBOAHOCTb TBEPABIX TUIIEKTPUKOB.

2.3. lmarpamma coctosiaust. [Toctpoenue JIC crimaBoB Pb-Sn mo kpuBbIM OXJTaXCHUSI.

2.4. MUKpOCTpYKTypa yIJIIepOANUCTHIX HE3aKAJIEHHBIX CTAJIEH, MUKPOCTPYKTYpa UyTyHOB.

[IpakTHueckue 3aHATHS:

3.1. OcHOBHBIE TIPEACTABICHUS O TEXHUKE (PU3UIECKOTO IKCIIEPUMEHTA.

3.2. DNEeKTpOnpOBOAHOCTh TPOBOJHUKOBBIX MAaTEPUAIIOB.

3.3. DIIeKTpONpPOBOIHOCTD MOJIYIIPOBOJHUKOBBIX MAaTEPUAJIOB.

3.4. [lonspuzanust IUJIEKTPUKOB.

3.5. DAeKTpOnpPOBOJHOCTD TUAJIECKTPUKOB.

3.6. [loTepu sHEprUU B AUAJICKTPUKAX.

3.7. IIpo6oii ra3000pa3HBIX U KUIKUAX TAIICKTPUKOB.

3.8. IIpo06oit TBEpABIX TUIICKTPUKOB.

3.9. edexThl B Me u ux BIUsSHUE HA CBONCTBA. MexaHHYeCKHUe CBOMCTBA Me, METOIbI UX OMPEICIICHHUS.

3.10. Iuarpammel coctosinus I, I 111, IV TunoB. CTpyKTypHBIE€ COCTABIISIONINE CILIABOB.

3.11. Inarpamma coctosinus Fe-Fe3C. @a3bl 1 CTPYKTYpBI KENE30yTIEPOAUCTHIX CIUIABOB.

3.12. CTpyKTypHBIE€ COCTABJISIIOIINE U BIUSHUE UX HA CBOMCTBA CTaJIel U YyTYHOB

3.13. Tepmuueckas oOpaboTka MeTayuioB. Pacnaa nmepeoxiaxaeHHOro ayCTeHUTa, KpuBble pacnana. Tepmuueckas o6paboTka MeTayioB. Buabl
TePMUYECKON 00pabOTKH: 3aKajaKa, OTIYCK, OTXKHUT, HOPMaJIH3aIlHs.

3.14. JlerupoBaHHbBIE CTANHU, KIaCCUPUKALMS, MAPKH, IPUMEHEHHUE.

3.15. IIBeTHBIE METAJUIBI U CIIABBI HA UX OCHOBE, MapKH, IPUMEHEHHE.

3.16. Hemerannuueckne KOHCTPYKLMOHHBIE MaTepuainsl. [lonrmepHble MaTepuaisl U pe3uHbl. Kepamuka, cTekiia, TeIoU30J s MOHHbBIE MaTepHra-
JIBI.

3.17. Komno3unuonusie MaTepuainsl. Oomuue ceeaenus. CocraB u ctpoeHue komnosuta. Kommnosunmonnsie Mmarepuaibl. OLieHKa MaTpHUIlbl |
HAMOJHUTEINSA B (OPMHUPOBAHUH CBOMCTB KOMIO3UTA. Bubl 1 001aCTh MPUMEHEHHSI KOMITO3ULIMOHHBIX MaTEPHUAJIOB.

3



r
00 Havana nod2omoeKu (1o y4e6HOMY riaHy) 2026

Ob6pasosamernbHbit cmaHOapm (CYOC) ot 20.12.2023




