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1. He.]'ll/l OCBOCHHUSA NTUCHHUIIIIMHBI

LenssMu OCBOEHHSI AUCIUILTUHEI SIBJsIETCS (POpMUpOBaHKE Y O0YHAIOLIUXCS ONPEACTICHHOTO
OOII (m. 5.4 O6weit xapakrepuctuku OOIT) cocTaBa KOMIETEHIMI U1 TOATOTOBKH K Mpodeccro-
HAaJIbHOM JESTEIIBHOCTH.

NHaukaTopbl 0CTHKEHUSI KOM-

CocTaBJsiiomye pe3yIbTATOB 0CBOCHHS (JeCKpHI-

MarepHaax mpu
pa3paboTke u IKC-
TUTyaTally J1eK-
TPOTEXHUUYECKUX
u3zenui

HOBBI TEXHOJIOTHH
niepepabOTKH TTOJH-
MEpHEIX JIEeKTPO-
M30JSILHOHHBIX Ma-
TEPHAIIOB

neTeHumii TOPbI KOMIIETECHLMH)
Kox xom- HawnmenoBanue HaunmenoBanue
neTeHIun KOMITETEHIIMH Kon maau- HMHIHKATOPA 10- Kox HaunmenoBanue
KaTopa CTHIKEHHS
YMeeT aHaNMN3UpOBaTh COCTOSIHUE
Cnocober popmy- HayYHO-TEXHUIECKOH IPOOIEeMBI B 00-
JIUPOBATH IIEJTH U N.OIIK(Y)- | mactu 3JeKTpOU30JISIIIMOHHOM, KaOelb-
3a]la4u UCCIel0Ba- 2.1¥1 HOU U BBICOKOBOJIBTHON TEXHUKH,
Dopmynupyer
HUSL, BBISIBIISITH N.OIK(Y)- OIpeIeNISATh 1eJb UCCIIeIOBaHuUs, Me-
OIIK(Y)-1 1IeJTU U 3aJ1a4 UC-
TIPUOPUTETHI pellie- 1.1 - TOJIbl U CPEJCTBA €€ pealu3aluu
HUS 33/1a4, BEIOH- 3HaeT OCHOBHBIE HayJIHBIE HATIpaBie-
paTb KpUTepUun N.OIIK(Y)- | Hus pa3BHTHS HAyKH U TEXHUKH B 00-
OLICHKH 2.131 JIACTH 3JICKTPOM3ONISAITUOHHOM, KaOelh-
HOU U BBICOKOBOJIBTHON TEXHHUKHU
E€MOHCTPHpPYET
CriocoOeH npume- A PHPY
MOHUMaHue $Hu3u-
HSTB TIOJTydeHHBIE
YECKHX MPOLIECCOB
3HaHUA 0 PU3MKO- N
. B INDJICKTPHUKAX C 3HaeT HOMEHKJIATYpy M CBOHCTBa
XUMHYECKUX CBOH- N
Yy4eTOM BO3/EH- INEKTPOTEXHUUECKUX MaTEPHAJIOB,
CTBAax M IMpoleccax
N.IIK(Y)- CTBYIOIINX (pakTo- TIK(VY)- (hu3MYEeCKUe COCTOSIHUS OIUMEPOB U
MK(Y)-1 | B amdiekTpuuecKux o
11 POB, a TaKKe OC- 1.131 CYIIHOCTD SIBJICHUH H ITPOLIECCOB B JIU-

ANIEKTPUKAX, OCHOBBI TEXHOJIOI'HH Iie-
pepaboTKH IUIacTMAace U Pe3uH

2. MecTo qucuMiuinHbl (MoayJisi) B crpykrype OOII

JluciuniauHa OTHOCUTCA K 0a30Boil yacth Moayns oOmenpodecCHOHaTbHBIX JUCITUTIINH

bioka 1 yueb6HOTO TI1aHa 0Opa30BaTEIHLHON MPOTPAMMEI.

3. [lnanupyemble pe3yJabTaThl 00y4eHus MO AUCHUILIHHE

[Tocne ycnenHoro 0CBOSHUsI JUCIUILIMHBL OyAyT chOpMHUPOBAHBI PE3YIbTATH O0yUCHHUS:

IL1anupyemble pe3yJbTAThI 00YUeHHs N0 TUCHUILIMHE Hnpaxarop
Kon HaunmenoBanue e
KOMIICTCHIMHA
PI1 | AHamu3supoBaTh COCTOSIHUE HAYYHO-TEXHHUYECKOM MpooaeMbl B o0mactu mate- | M.OIIK(Y)-
PHAJIOB JUIsl DIIEKTPOM30JILIMOHHOM, KaGeIbHOM 1 BHICOKOBOIBTHOM Texuuku | -1
P2 | YMmeTh mpou3BOAUTH BHIOODP U MPUMEHSTH AIEKTPOTEXHUUECKUE MaTePHAIIbI WLIIK(Y)-
1pu pazpaGoTKe M SKCILIYATALMH H3CIIHi IeKTPOU30ISIHOHHOI, KaGenbHoii | 11
Y BBICOKOBOJIBTHOM TEXHUKH M KOPPEKTHBIX METOJIOB UX UCCIICIOBAHHS
P13 | BnameTh HaBbIKAMH UCIIOJIB30BAHMS TEOPETHUECKUX 3HAHUI TpH BeIOOpe Tpe- | MLIIK(Y)-
GyeMBbIX TSl KOHKPETHOTO TIPUMEHEHHS B JJIEKTPOTEXHHKE U JIeKTpodHepre- | -1
TUKE JIEKTPOTEXHUYECKHX MaTepHaIOB,;

OHGHO“IHHC MCPOIIPUATHUA TCKYIIECTO KOHTPOJISA U HpOMeX(YTOqHOﬁ arrecraluy NpeACTaBJICHBI B

KaJICHAap

HOM peﬁTHHF-HJ’IaHe JAUCIUITIUHBI.




4. CTpyKTypa U coliepKaHue TUCHHILINHBI

OcHOBHbBIE BHU/IbI y‘leﬁHOﬁ JCATCJIbHOCTH

Pa3znennb! 1MCHUNIMHBI ®opmupyemblii Bujabl yueOHo# JesATeILHOCTH O0nem Bpe-
pe3yabTar 00y- MEHH, 4.
YCHHSA 110 TUCITH-
TJINHE

Paznean 1. P/ 1- P/ 3, | JIekuunu 4
CBoiicTBa 1 IpMMEHEeHHE COBPe- [IpakTrueckue 3aHATHS 2
MEHHBIX NPOBOJIHUKOBBIX MaTePH- JlaGopaTopHbie 3aHATHS 0
aJioB CamMocrosiTenpHas paboTa 6
Pazpnen 2. P 1-PA 3 | Jlekuun 6
CoBpeMeHHbBIE 3JIeKTPOU30JISIIU- [IpakTrnueckue 3aHsATUS 8
OHHbIEC MAaTePHUAJIbl U UX IPUMEHe- JlaGoparopHbie 3aHATHS 0
HHe CamocrosTenpHas padboTa 14
Paznen 3. P 1-P/13 | Jlekiuu 4
TexHoJI0ruu NnoJry4eHusi ¥ Mpou3- IIpakTnueckue 3aHATHS 2
BOJ/ICTBA MEPCNEKTUBHBIX KepaMu- JlaGopaTopHbie 3aHATHS 8
YeCKHX U HAHAHOCTPYKTYPHPO- CaMocTrosTenpHas paboTa 20
BAHHBIX MAaTEPHAJIOB

Pa3zpnen 4. PI 1, P12, | Jleknuu 2
CoBpeMeHHbIE MEeTO/IbI HCCIIEA0BA- [IpakTrueckue 3aHATUA 4
HHS COCTABA U CTPYKTYPHI JIeK- JlaGopartopHbie 3aHATHS 8
TPOTEXHHYECKUX MATEPHAJIOB CamMocTrosTenpHas paboTa 20

Coneprkanue pa3aesoB AUCITUTITHHBI:

Pasznen 1. CBoiicTBa M NIpMeHeHNEe COBPEMEHHbIX MPOBOIHUKOBBIX MAaTEPHAJIOB

BBenenue, 1enp u 3a7a4u AUCUUIUIMHBL. MeCTO U POJIb 3JEKTPOTEXHUUYECKUX MAaTEPUAIOB B
ANIEKTPOTEXHUKE U dHepreTuke. [IpoBoAHUKOBBIE MaTeprabl, CBONCTBA U 00JIaCTh MPUMEHEHHUSI (Me-
TaJUIbl U CIIJIaBbl, OMMETAIITNYECKHIE TOKOIIPOBOIAIIKE KUJIbl, TEPMOKOPPO3UOHOCTOMKHE CIUIaBbI HA
ocHOBe aitoMuHus1). COBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI IPUMEHEHHS CBEPXIIPOBOAUMOCTH B
00OMOTKaX AJIEKTPUYECKIX MAIINH U KaOeIbHON TEXHUKE.

TeMBI JeKIMH:

1. OOmas xapakTepUCTHKa HOMEHKJIATYPhl, CBOUCTB U CHEIU(DUKU TPUMEHEHHS ITPOBOIHH-
KOBBIX MaTEPHAJIOB.

2. CoBpEeMEHHOE COCTOSHHE W MEPCIICKTUBbLI PUMEHEHHUS CBEPXIPOBOIUMOCTH B 0OMOTKaX
ANEKTPUYECKUX MAIIIMH ¥ KaOCIIbHOW TeXHHUKE.

TeMbl IpaKTHYECKHUX 3aAHATHIA:
1. Ananu3 KCITyaTaluOHHBIX CBONCTB MPOBOJIHUKOBBIX MAaTEPUAJIOB.

Pa3nesn 2. CoBpeMeHHBIE 3JIEKTPON30JSIINOHHbIC MATEPHAJIBI H MX IPHMEHEHHE

O030p HOMEHKJIATYphl U CBOWCTB MOJMMEPHBIX 3JIEKTPOU30JISLUOHHBIX MaTepuanoB. [lonustuiexn
HU3KOTO M BBICOKOT'O JaBJICHMS; CBEPXBBICOKOMOJIEKYIApHBIN nomuaTuieH (CBMIID): ctpykrypa,
cBoiicTBa. T€XHOJOTUH CUIMBKY MOJMATUIICHA: IEPOKCHUIHAS, CHIJIaHOBAadA, paguannonHas. [Ipenmy-
mecTBa kabesnei ¢ m3oysanuei u3 crumroro noiaudtuwieHa. [IBX miactukarel, npuMeHsieMble B Ka-
0ebHOM MPOU3BOJCTBE: COCTAB, CBOWCTBA, HOMEHKIIATYypa, Ipou3BoanTesu. Kiaccudukanus noiam-
nMu0B. CTpyKTypa 1 CBOKWCTBA NOJIMMMHUJIOB: TEPMUYECKasi U XMMHUYECKasl yCTOMUNBOCTb, TEMNIOBOE
CTapeHue, TEPMOCTOMKOCTb, PaJAHAllMOHHAsI CTOMKOCTb, ONTHYECKUE U DIIEKTPUYECKHE CBOMCTBA.



[IpumeHeHre NOIMUMUIHBIX MAaTEPUAJIOB B JIEKTPOU30JIALIMOHHON U KaOEJIbHON TEXHUKE: IIJICHKH,
IUTACTMACChI, JIaKd, KJied, BoJiokHa.. Kimaccudukanus u crpykrypa TepmodsacromiactoB (TIII),
TEXHOJIOI'MS] TEPMUYECKOTO CIIMBAHUS, 3JIEKTPUUECKIE U MEXaHUUYECKUE CBOICTBA, CTapeHUE, IIEpe-
pabotka, HOBbIe THIBI TOII: oneduHOBBIC. MONMypeTaHOBBIE, MoMUdpupHBIE. [lepcreKTUBBI UC-
nosib3oBanust TOII B OUKT. IopucTsie MaTepuanbl ¢ HU3KUM 3HAUEHUEM JUAJIEKTPUUECKUX ITOTEPD
1 DIIEKTPOIIPOBOAHOCTH. [loTyueHne BCIIEeHEHHBIX SJICKTPOU30JISIIUOHHBIX MATEPHUAIOB: (PU3HUECKOE
U XUMHUYEeCKO€e. BCIeHEHHBIH MONMATUIIEH: AIEKTPUUYECKUE U MEXaHUUECKHUE CBOMCTBA, UCII0JIb30Ba-
Hue Ha CBY u B LAN-kabensax. @TopronuMepsl: HOMEHKIATYpa, CBOMCTBA, 0COOEHHOCTH TEXHOJIO-
UM IPOU3BOJICTBA U IIPUMEHEHUS B KAUECTBE JIEKTPUUECKOM U30JIALUH.

Tembl JeKIMii:

1. TlonumepHble MaTepuabl 1Jis U30JSMM KaOene: nonmuatuieH, [IBX-nnactukarsl.
2. BricokoHarpeBocToiikue Gpropronmumepsl u noaraMuasl. TIIL.

3. TexHOIOTHH MOyYSHUST BCTICHEHHOH M30JISIINH.

Tembl IpaKTHYECKUX 3aHATHH:

1. Ananu3 3¢ppexTUBHOCTU UCTOIb30BaHUS OMMETAIUIMYECKUX TOKOMPOBOIALINX KU B CH-

JIOBBIX KaOemsX.

AHanmu3 TEXHOJIOTMYECKU CITUBKY MOJUITUIICHA.

Amnanus 3nexTpodusnueckux cBoicts gpropnonumeposn u TIIIL.

4. AHanu3 TE€XHOJIOTUI MPUMEHEHUS MOJIUUMUJIOB, propnoaumepoB u TOII B uzonsuuu ka-
Oeneit 1 MPOBOJIOB.

w

Paszpnen 3. TexHonorum mosry4eHusi M MPOU3BOACTBA MEPCHEKTHUBHBIX KEPAMHYECKUX U
HAHAHOCTPYKTYPHPOBAHHBIX MaTepHAJIOB

[TonsiTHe PyHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX MaTepuanoB. MecTo 3IeKTPOTEXHUYECKUX
MaTepuaioB B Hayke U TexHUke. [loHsaTne kepamuku u kommnosuta. CTpykTypa U CBOMCTBa Kepa-
muku. Knaccudukanus kepamuyeckux MarepuanoB. OCHOBHBIE 3JIEKTPOTEXHHUYECKHUE KepaMuye-
CKHE MaTepHalibl. DnekTpoTexuunueckuit papdop. Oxkcuanas, B TOM UnciIe KOPYHI0Bas, SIEKTPOTEX-
Hudeckas kepamuka. KonaeHcaTopHble kepaMmuueckue marepuaibl. @epputHas kepamuka. Cuiu-
uuaHas KepaMuka. BeicokoTeMiepaTypHble CBEpXIPOBOAHUKH. VIHbIE BUIBI KEPAMUKH ISl UCTIOJIb-
30BaHUA B DHEPreTUKe (TyroriaBKas, OTHEYIOpHas, HEHTPOHOMOTIOUIAtONIasl, CHIIMKaTHAs U IIp. Ke-
pamuka). MeTo1bl KOMITAKTUPOBAHUS U KOHCOJMUAALNN KEPAMUYECKHUX, B TOM YHCJIE HAHOCTPYKTYP-
HBIX, MaTepHasioB U u3zenuil. [IopomKoBbie TEXHOIOTUH KOMIAKTUPOBAHUS MaTepUAIOB. X0JOIHOE
U ropsiuee cTaTMYecKoe mpeccoBaHue. JIMHaMUYecKue, BHICOKOOHEPTeTHUECKUE U UMITYJILCHBIE Me-
ToAbI MpeccoBaHus. MckpoBoe mia3MeHHoe criekaHue. XapakTepUCTUKH Mpoliecca KOMITAKTHPOBa-
HUS MOPOIIKOB. KpuBbIe YyIIIOTHEHUS U YIPYTHe CBOMCTBA MOPOIIKOBOrO Tena. OCHOBHBIE (huzmue-
CKHE€ CBOICTBA KEPAMUUYECKUX MATEPUAIOB U METObl UX U3MEPEHHUSI. DIEKTPUUECKUE CBOMCTBA Ma-
TEepHAJIOB U METOJbl UX HccienoBanus. [loHsTHe HAHOTEXHOJOTHII M HaHOMaTepuaaoB. PaKTOPHI,
ompezensonre pyHKIMOHAIBHBIE CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX MaTepuasioB. Busl nedek-
ToB. 3akoH Xoia-Ilerya. YcnoBus hopMupoBaHusi HAHOCTPYKTYpBI MaTepuana. OyHKINOHAIbHbBIE
HaHoMaTtepuasibl. OCHOBHbBIE MPUHIIUIIBI TOTYyYeHHs PYHKIMOHAIBHBIX HaHOMaTepuanos. [Ipumene-
HUEe (PYHKIIMOHATBHBIX HAHOMATEPHAIIOB B DJIEKTPOTEXHUKE. HaHOAIEKTpOHNKA 1 HAHOWHKEHEPHSI.
[IpumeHeHre HaHOMATEPUAJIOB B BO30OOHOBISIEMON PHEPTeTUKUA M TEXHOJOTHUSAX MOTYyYSHHs BOJO-
poaa. IlonynpoBOAHUKOBBIE T€TEPOCTPYKTYPHI.

TeMbl JeKIHA:

1. TlepcnekTHBHBIE KEPAMUUYECKHE U HAHOCTPYKTYPUPOBAHHBIC MATEPUATIBI B DJIEKTPOU30JISI-
IIMOHHOM U KaOeIbLHOM TEXHUKE.

2. TexHonoruu nmoiay4eHus U 0OpabOTKHU MEPCIEKTUBHBIX IIEKTPOTEXHUIECKUX MATEPUATIOB.




TemMbl NpaKTHYECKUX 3aHATHIA:
1. Pacuer OCHOBHBIX (PU3MUYECKUX CBOWCTB M IKCIUTyaTAIIMOHHBIX XapaKTEPUCTUK MEPCICK-
THUBHBIX JIEKTPOTEXHUYECKUX MATEPHAIIOB.

Ha3panus 1ab6opaTopHbIX padoT:

1. HccnenoBanue METOJ0B MOJIy4eHUSI U 00pabOTKU MEPCIEKTUBHBIX AIEKTPOTEXHUYECKUX
MaTepHuasoB.

2. H3ydeHue 0CHOBHBIX (PM3UYECKUX CBOMCTB M IKCIUTYaTallMOHHBIX XapaKTEPUCTHK TIep-
CHEKTUBHBIX AIEKTPOTEXHUUECKUX MaTEpUAJIOB.

Pa3nes 4. CoBpeMeHHbIe MeTO/IbI MCCJIEI0BAHUS COCTABA M CTPYKTYPHI 3J1eKTPOTeXHUYe-
CKHX MATepHaJIoB

Pa3HooOpa3ue coBpeMEHHBIX METO/Ibl MCCIIEAOBAHUS COCTaBa U CTPYKTYPHI 3JIEKTPOTEXHUYE-
ckux marepuanoB. Llenu u 3anaun metonoB. [ToHsATHS (ha30BOrO M 3JIEMEHTHOIO COCTAaBa BEIIECTBA,
CTPYKTYphl MaTepuana. [loHaTue TBeporo teiaa U KpUCTAJUIMYECKOTO cTpoeHus BeuiecTBa. OCHOB-
Hbl€ TIOHATUE KpUCTaIorpaguu (CHMMETpPHsI, CHHIOHHUS, NpocTas (popma, ToueuHasi U MpOCTpaH-
CTBEHHas Tpymma, pemerka bpass, noaumopdusm). Meroapl u3yuyeHus CTpYKTypbl MaTepUaloB.
Ckanupyromas 3J1eKTpoHHass MUKpockonus. dusnueckre OCHOBBI U OCOOEHHOCTH CKaHUPYIOIIEH
AIIEKTPOHHOW MUKPOCKOMHUHU. THITBI U3ITydeHus, BO3HUKAIOILIUE MTPU B3aUMOIEHCTBUHN AJIEKTPOHHOTO
ITy4Ka C BEUIECTBOM. YIIPyrue U HEYNPYTrHe NIEKTPOHbl. BTOpUYHBIE M OTpaKEHHBIE JIEKTPOHBL. Xa-
PaKTEpPUCTUYECKOE PEHTI€HOBCKOE U3IyYE€HNE U SHEPTOIMCIIEPCUOHHBIN aHanu3. [ 1yOrnHa MpOHUK-
HOBeHUS 3apsaa. [IpuMepsl HCIOJIb30BaHNS MUKPOCKOIIMY B HayKe U TeXHHUKE. MeTo1bl ucciieioBa-
HUS XMMHYECKOTO COCTaBa. 3HaUCHHE PEHTTEHOBCKOTO M3IIyYeHHUs B M3Y4YE€HUHU BeulecTBa. OTbITHI
Jlays u bparros. [dudpakuus peHtreHoBckoro usnydenus. @opmyna Bynwsga-bparros. TopmosHoe
1 XapaKTEPUCTUICCKOE PEHTIEHOBCKOE M3TydCHHUE. Y CTPOMCTBO PEHTI€HOBCKOM TPYOKH. DIEKTPOH-
HbI€ MePeX0/Ibl MPH BOSHUKHOBEHUU PEHTI€HOBCKOT0O M3My4eHus. [loriomienre peHTreHOBCKOTO 13-
nydeHus. PeHTreHocTpyKTypHBIM (peHTreHoda3oBblil) aHanu3. PeHTreHoBckue mu(pakTOMETPHI.
[IpumeHeHre MOHOXpOMATOPOB. MeToIMKa MOATOTOBKH 0OPA3I0B AJIsl aHATUTUYECKUX HCCIeI0Ba-
Huil. CrenuanbHOe MPOrpaMMHOE OoOecriedeHre Al MPOBEACHUSI U MHTEPIPETAluu pe3ylbTaToOB
aHAJIMTUYECKUX UccienoBaHuil. ba3pl TaHHBIX nudpakTorpamm.

TeMBI JeKIM:
1. TexHonOTHMU UCCIEIOBAHMS COCTaBa M CTPYKTYPHI MEPCIEKTUBHBIX AJICKTPOTEXHUUECKUX
MaTepuasoB.

TeMbl NPaKTHYECKUX 3aHATHIA:

1. TlpumeHeHHE COBPEMEHHBIX aHAIUTUYECKHX METOJOB JUIsl ONPENEICHUs CTPYKTYPHI Iep-
CHEKTUBHBIX AJIEKTPOTEXHUUYECKUX MATEPUAIIOB.

2. llpumMeneHue COBpEMEHHBIX aHATUTUYECKUX METOJIOB AJIS OTPEeNIEHUs] COCTaBa MepPCIeK-
TUBHBIX JIEKTPOTEXHUYECKHX MaTepUATIOB.

Ha3Banus j1abopaTopHbIX padoT:

1. HUccnenoBanue cocTtaBa NEPCIEKTUBHBIX AIEKTPOTEXHUUECKUX MATEPUATIOB C IIOMOIIIBIO
METO0/Ia PEHTT€HOBCKOM JU(PPAKTOMETPHH.

2. VI3yueHue CTPYKTYpHI MEPCIEKTUBHBIX DJEKTPOTEXHUYECKUX MATEPUAIOB C TIOMOIIIBIO
CKaHHMPYIOLIEH IEKTPOHHON MUKPOCKOIIHH.

5. OpraHu3ainusi cCaMoCTOATE/IbHOW PaGoThI CTYIEHTOB

CamocrosTenbHas paboTa CTYAEHTOB IPU U3YYEHU U TUCIUILIMHBI (MOIYJIs) IpelycMOTpEHa B
CIIEAYIOIIMX BUJIaX U popMax:




— Pabota c JIeKHIMOHHBIM MaTEpUAIOM, TIOUCK U 0030 JTUTEPATYPhl U DJICKTPOHHBIX UCTOYHH-
KOB MH(OPMALIUH 110 MHUBHIyaIbHO 33JaHHON TIpo0ieMe Kypca;

— H3yueHne Tem, BHIHECEHHBIX HAa CAMOCTOSTEIbHYIO IPOPAOOTKY;

— Ilowuck, ananmu3, CTPYKTYpUPOBAHKE U MPE3CHTAUST WH(POPMALINU;

— TloxroroBka k 1a00paTOpHBIM paboTaM, K MPAKTHUECKUM U CEMHUHAPCKUM 3aHATHUSIM;

— IloaroToBka K KOHTPOJIBHBIM paboTaM, 3K3aMEHY.
6. YueOHo-MeTO1MYecKOe U HHOpMaNMOHHOEe o0ecnevyeHne THCHUIIMHbI

6.1. YueOHo-MeTOIMYECKOE OOecTIeueHHEe
OcHoBHasi JINTepaTypa:

1. Tonkauesa, A. C. TeXHOJIOTHS KEPAMHKH JIJIs MATEPUATIOB JIEKTPOHHOMN MPOMBIIIIIEH-
HOoCcTH : yue0. mocobue. B 2 u. U. 1 [Dnexrponnsiit pecypc] / A.C. Tonkauesa, 1.A.
[TaBnoBa. — ExarepunOypr: M3a-Bo Ypai. yu-ta, 2019. — 124 ¢. — ISBN 978-5-7996-
2683-9 (u. 1). — Cxema gocryma:
https://elar.urfu.ru/bitstream/10995/75928/1/978-5-7996-2683-9_2019.pdf (marta 00-
pamienus 21.03.2020)

2. CamaxoB, A. M. CoBpeMeHHBIC Kepamuieckune mMatepuaisl. — Kazanp: KOV, 2016. —

410 c. — Cxema gocryna:
https://kpfu.ru/portal/docs/F122506552/Salahov_sovremennye_keramicheskie_materi
aly _600dpi.pdf (mata o6pamenus 21.03.2019)
Xacanos, O. JI.. MeTo1bl KOMITAKTUPOBAHUS U KOHCOJIMJIALINYA HAHOCTPYKTYPHBIX Ma-
TEPUAIOB U M3JeNHK : yaeOHoe mocooue [DnekTpoHHbIi pecypc]| / Xacanos O. JI.,
Heunmc 3. C., buk6aesa 3. I'., KagaeB A. A. — 3-e uzn. — Mocksa: Jlaboparopus 3Ha-
Huii, 2020. — 272 c. — JonymeHo Y4eOHO-METOAMYECKUM OOBETUHEHNEM BBICIINX
yaeOHbIX 3aBeficHri PD 1o oOpa3oBaHunio B 00J1aCTH MaTepUATIOBECHUS, TEXHOJIOTUH
MaTepHaIoB U MOKPHITHI B KaueCTBE y4eOHOT0 IOCOOUS /17151 CTYJICHTOB BBICIINX yueO-
HBIX 3aBEICHMI, 00YJaIOIMXCs [0 HAMpPABJICHUIO MOJArOTOBKH OakajaBpOB M Maru-
ctpoB 150100 «MarepuanoBeIcHUE U TEXHOJOTUU MaTepuaioBy. — KHura u3 KoJuiek-
nuu Jlaboparopus 3Hanuit — Hanotexnomoruu. — ISBN 978-5-00101-716-5. — Cxema
nocrymna: https://e.lanbook.com/book/135502 (mara obparienus 21.03.2019)

TonkaueBa, A. C. O6mire BOMpOCHl TEXHOJOTHH TOHKOW KepaMuKu: ydel. mocooue /
A.C. TonkaueBa, W.A. [TaBnoBa. — ExatepunOypr : U3a-Bo Ypan. yu-ta, 2018. — 184
C. - ISBN 978-5-7996-2393-7 - Cxema JIOCTYyTIA:
https://elar.urfu.ru/bitstream/10995/60942/1/978-5-7996-2393-7_2018.pdf (mara 06-
pamenus 21.03.2020)

3. 3Bonapes, C. B. ®yHK1MOHaIbHBIE U KOHCTPYKLIMOHHBIE HAHOMATEPHAIIBI | YUeOHO-
Metoaunueckoe nocodue / C.B. 3sonapeB. — ExarepunOypr: U3n-Bo Ypain. yH-Ta,
2018. — 132 c. — ISBN 978-5-7996-2474-3 — Cxema nocryma:
https://elar.urfu.ru/bitstream/10995/62825/1/978-5-7996-2474-3_2018.pdf (mara 06-
pamenus 21.03.2020)

JlonoHUTEIbLHAS JTUTEPATypPa

1. Tlasnos, I1. B. ®u3uxa tBepaoro tena: yueonuk / I1. B. ITaBnos, A. @. Xoxios. — 4-¢
m3a. — Mocksa: JIEHAH/I, 2015. — 494 c.: wn. — ISBN 978-5-9710-1475-1. — ISBN
978-5-9710-1474-4.
baiikoB, 10. A. ®u3nuka KOHJEHCUPOBAHHOIO COCTOSHUS: ydyeOHOe mocolue [Dnek-
TpoHHBIHN pecypc] / baiikos 0. A., Ky3nenos B. M. — 4-e u3n. — Mocksa: JIabopato-
pust 3HaHui, 2020. — 296 c. — Honymeno Hayuno-meroauueckum CoBeToM 1o (usnke
MunucrepcTBa oOpa3oBaHus U Hayku Poccuiickoil denepanuu B KauecTBe yueOHOTO


https://elar.urfu.ru/bitstream/10995/75928/1/978-5-7996-2683-9_2019.pdf
https://kpfu.ru/portal/docs/F122506552/Salahov_sovremennye_keramicheskie_materialy_600dpi.pdf
https://kpfu.ru/portal/docs/F122506552/Salahov_sovremennye_keramicheskie_materialy_600dpi.pdf
https://e.lanbook.com/book/135502
https://elar.urfu.ru/bitstream/10995/60942/1/978-5-7996-2393-7_2018.pdf
https://elar.urfu.ru/bitstream/10995/62825/1/978-5-7996-2474-3_2018.pdf

mocoOust Ui CTYJCHTOB BBICIIMX Y4eOHBIX 3aBEJCHMI, 00yJaromuXCs MO0 TeXHHYE-
CKUM HaIpaBJICHHUSM MOATOTOBKHU U crienuanbHOCTSIM. — Kaura u3 xomnekiun Jlao-
paropus 3Hanuii — OPuzmka. — ISBN 978-5-00101-825-4. — Cxema nocryma:
https://e.lanbook.com/book/151595 (mata obOpamienus 21.03.2019)

Brnacos, A. 1. Y4eOHO-METOAMYECKHI KOMIUIEKC [0 TEMAaTHUYECKOMY HAaIllpaBJICHUIO
nesrenbHocTH HHC «Hanoumxenepus»: yaebHoe nocodbue: B 17 kaurax / A. 1. Bna-
coB, K. A. Encykos, 1. A. Kocomnanos; nox pegakuueit B. A. IllaxnoBa. — Mockaa:
MI'TY um. H.D. baymana, [0. r.]. — Kaura 11: Dnextponnas mukpockonms — 2011, —
168 c. — ISBN 978-5-7038-3502-9. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/106504 (mata oopamierus 21.03.2019)

Bosipkuna, O. B. @usndeckue MeTo bl HCCIICAOBAHUS TBEPABIX TE: JICKTPOHHAS MUK-
POCKOIIHSI M PEHTTEHOCTPYKTYPHBIN aHanu3: yuel. mocobue / O. B. bospkuna, M. 1.
3otoB, B. M. Ksimukun [u ap.]. — Capanck: M3a-Bo Mopaos. yu-ta, 2012. — 96 c. —
ISBN 978-5-7103-2587-2. — Pexum gocryma: http://phys-chem.mrsu.ru/wp-
content/uploads/2017/11/EM_RSA.pdf (nata obpamenns 21.03.2020)

VYnanos, FO.I1. TexHonorust HEOpraHMYECKUX MOPOIIKOBBIX MATEPHAJIOB U MOKPHITUIN
(byHKIIMOHATBEHOTO Ha3HavyeHus: yuel. mocooue / FO. I1. Ynanos, A. M. ['epmanckuii,
B. A. Xabpes [u np.]. — Cankt-IlerepOypr: Anyc, 2001. —401 c. — ISBN 5-9276-0009-
3.

[Tononsukun, /I. A. TeopeTndyeckue OCHOBBI pacTpOBOM 3JIEKTPOHHOM MHUKPOCKOIIMH
Y SHEProJUCIEepCUOHHOTO aHalIM3a HaHoMmarepuanoB: y4ed. mocobue / [[. A. Ilomo-
HSHKHUH U Jp.]; Munoopnayku Poccun, OMI'TY. — Omck : U3a-so OMI'TY, 2019. —
116 c.: 108 — ISBN 978-5-8149-2914-3. —  Pexum  nmoctyna:
https://omgtu.ru/scientific_activities/innovative_structure/innovation_center/resursny
y_tsentr_nanotekhnologiy/ TBSEMEDAN.pdf (nara o6pamerus 21.03.2020)

I'yceB, A. U. Hanokpucrammueckue marepuansl / A. U. I'yceB, A. A. Pemmens. —
Mocksa: ®uszmaraut, 2001. — 223 c.: w1 — bubnuorp.: c. 193-222. — ISBN 5-9221-
0039-4.

Bexkunosa I'. B., ludpakuroHHbIe 1 MUKPOCKOITMYECKHUE METO/IbI M IPUOOPHI JTsI aHa-
JIM3a HAHOYACTHUIl 1 HAHOMATEPHAIOB [ DJIEKTPOHHBIN pecypc]: Yueb. mocodue / I'. B.
Bexmnopa, A. H. BanoB, 10. /1. SIrogkuna. — M. : MUCuC, 2009. — 145 c. — ISBN 978-
5-87623-228-1.

6.2. UudopManimoHHOe ¥ MPOrpaMMHoOe obecrieyeHmne

HpO(beCCI/IOHaJIbHI)IC 0a3bl JaHHBIX 1 I/IH(l)OpMaHI/IOHHO'CHpaBOIIHBIC CUCTEMBI JOCTYIIHBI I10

cepuike: https://www.lib.tpu.ru/html/irs-and-pdb

JIunieH3noHHOE IIporpaMMHOC oOecneyeHme (B COOTBCTCTBHHU C HepequM JIMIEH3UOHHOI'O

nporpammuoro ooecnevyenus TIIY):

1. Google Chrome; Microsoft Office 2013 Standard Russian Academic

7. Oco0ble TPeGOBAHUS K MATEPUATIBHO-TEXHUYECKOMY 00ecrnedeHHI0 TN CUUIIMHBI
B yueGHOM mporiecce UcIob3yeTcs cieayroiee 1adoparopHoe o0opynoBaHue Al MpakTU-

YeCKUX U J1a00PaTOPHBIX 3aHATUM

Ne

HaunMeHoBaHHe ceNHAJBHBIX IOMEIIIe- HaumenoBanue 000py10BaHust

HUH

1.

AymuTopus Ui TPOBEACHUS y4aed-
HBIX 3aHATHHA BCEX THIIOB, KypCO-
BOTO IMPOEKTUPOBAHUS, KOHCYIbTa-
LU, TEKYIIero KOHTPOJS B MpOMe-
JKYTOUHOMN aTTecTaluu
634034, Tomckas oOnacth, T.
Tomck, YcoBa ymuma, 7, 326

Jocka aynuropHast HacTeHHas - 1 mT.; KomrekT yuebHoit Mebenn
Ha 44 mocaIOuHBIX MECT;
Kommnerotep - | mr.; Ilpoekrop - 1 mT.



https://e.lanbook.com/book/151595
https://e.lanbook.com/book/106504
http://phys-chem.mrsu.ru/wp-content/uploads/2017/11/EM_RSA.pdf
http://phys-chem.mrsu.ru/wp-content/uploads/2017/11/EM_RSA.pdf
https://omgtu.ru/scientific_activities/innovative_structure/innovation_center/resursnyy_tsentr_nanotekhnologiy/TBSEMEDAN.pdf
https://omgtu.ru/scientific_activities/innovative_structure/innovation_center/resursnyy_tsentr_nanotekhnologiy/TBSEMEDAN.pdf

AynuTtopust 11t IPOBEAEHHS yaeo-
HBIX 3aHSTHI BCEX TUIIOB, KypCO-
BOTO IIPOEKTHPOBAHMS, KOHCYJIHTa-
LM, TEKYIIET0 KOHTPOJIS U ITpoMe-
JKYTOYHOH aTTeCTaluH

Kommiexr yuebHoi mebenn Ha 40
M0CaI0YHBIX MECT

Komnsrotep - 1 mrt.

Komrmiext yaebHoi mebenn Ha 40 mocaloq4HBIX MECT
Komnsrotep - 1 mr

AynuTopus 11 IPOBEICHUS yaeO-
HBIX 3aHITUH BCEX TUIIOB, KypCO-
BOT'O ITPOCKTHUPOBAHMUS, KOHCYJIbTa-
LU, TEKYIero KOHTPOJIS U MPOMe-
JKYTOYHOH aTTecTanuu (HayqHas
JabopaTopus)
634034, Tomckas
Tomck, Ycosa ynura, 7, 310

o0nacTh, T.

Anmapat ucneITaHus AndIeKTpuKoB nudposoir AN-70L] - 1 wT.;
W3meputens compoTHBIIeHUS KT KadbeabHbIX usnenuit KMC ¢ mud-
POBBIM TEPMOMETPOM B J1a0OPATOPHOM HCHOJHEHMH - 2 WIT.; YHHU-
BepcaibHas paspeiBHas Mamuaa M 1158M - 1 mt.; Hox BeIpyOHOM
no 'OCT-60811-11-11 (75mmMm) - 1 1T.; Mi3MepuTenbHas TuHeHKa
WJI-1 - 1 wt.; Oxpan Projecta HacTenHslit pynonnsiii ProScreen - 1
wt.; Hox BeIpyOHO# 10 OCT-60811-11-11 (50MM™) - 1 mT.;
KommiekT yueOHoit Mebernu Ha 12 mocanounsix mect; [kad ams mno-

KyMeHTOB - 2 1T.; Tym6a noakathas - 1 mr.; Cton 1abopaTopHblif -
2 IT.;

Pabouas nmporpamma cocraBiiena Ha ocHoBe OOIIEH XapaKTepUCTUKN 00pa30oBaTEIHHOM TIPO-
rpaMMBI «DIEKTPOU3OISAIHOHHBIE CHCTEMBI, BRICOKOBOJIBTHAS M KaOeTIbHAast TEXHUKA» T10 CTICIIHAITH-
3anuu «QIEKTPOU3OISIIMOHHAs M KabenbHast TexHukay HarpasieHus 13.04.02 DnexTposHepreTuka
u anektporexHuka (mpuem 2020 r., ouHas popma 0OyUyeHHsI).

Pazpabotunk(n):
JlomKHOCTh N l'loam/m, [)4(6)
Houent 029 WIS /o0 wyj g ATl Jleonos
Houent OB3 UIID F7. J.C. Hukutun

[Tporpamma o100peHa Ha 3aceTaHUH OTACIICHUS JIEKTPOIHEPTETUKH U dekTpoTexauku UIID (tpo-
TokoJ ot 22.05.2020 1. Ne 5).

HN.o. 3aBenyromero kadeapou
- PYKOBOJUTENSI OTACIICHUS

Ha mpaBax Kadeapsr ODD UIID / A.C. Uamyrenko /




