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Pa6Gouasi mporpamma coctasieHa Ha ocHoBe ®PI'OC BO no HampaBieHHIO NOATOTOBKH
13.03.02 DaexkTposHEpreTHKa M JJIEKTPOTEXHHWKA, YTBEpXkJIeHHOro mnpukazom MOuH PO
ot 3 cents16psa 2015 r. Ne 955.

PaGouas nmporpamMmma paccMOTpeHa M 0/100peHa Ha 3acelaHuu Kadeapsl IeKTpocHabkKe-
HHSI IPOMBILIUIEHHBIX TIpeanpusTuid «05» centsiOpst 2017 r., mporokon Ne 1.

3aB. xadeapoii 7.~/ T.I1 Kopuuios/
(noonfice) (H.0. amunus)

PaGouas nporpaMma 0100peHa METOIMYECKOH KOMUCCHEH HHCTUTYTAa SHEPTETHKH U aBTO-
MaTHU3HPOBAHHBIX cUcTeM «27» ceHTsa0ps 2017 r., mpotokon Ne 2,

[Ipencenarens ‘ / C.W. JlykbsiHOB/
(noonucw) (H.0. Damunus)

Pabouyass mporpamma cocrasnena: A6aynseneesbiM W.P. — crapmmii npenogaBarens ka-
(henps! 35eKTPOCHAOKEHUS TPOMBIIIUICHHBIX TTPETPHATHIA.
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1 He.]'ll/l OCBOCHHUSA NUCHUIIINHBI

Heas  mpenomaBaHus — OUCUMIUIMHBL  «MarepuaaoBeeHUE U TEXHOJIOTHS
KOHCTPYKIMOHHBIX ~MAaTEpUalOB» — TJIyOOKOe U3y4eHHE CTyACHTaMH (DU3UYECKHUX,
MEXaHUYECKUX M XMMUYECKMX XapaKTEPUCTHK TaKUX MaTE€pHaloB, KOTOpPbIE MOTYT OBIThH
WCTIOJI30BAHBI IPU KOHCTPYWPOBAHUHU BBHICOKOBOJIBTHOTO M HU3KOBOJIFTHOTO 000OPYIOBAHMS,
nprOOPOB U armaparoB, PaTuONIEKTPOHHBIX YCTPOUCTB.

33}13'{“ AUCHUIIJIMHBI — YCBOCHHUC CTYJACHTAMMU:

OCHOBHBIX CBOMCTB KOHCTPYKIHMOHHBIX U JJICKTPOTCXHUYCCKUX MATCPUAIOB, a4 TAKIKC
IMpOHECCOB, MPOTCKAOMIUX B OJJICKTPOTCXHHUYCCKUX MaATCpHajlax IpU HX HAXOXICHHU B
QJICKTPUYCCKOM IT10JIC.

2 MecTo AMCUHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMsbl MOATOTOBKH
O0axajaBpa

Huctunnuna «MarepualoBeieHHE M TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTe€pUajoB»
OTHOCHTCS K BApUATUBHOMN YacTH Oj0Ka | TUCIUILTHH.

VYcmenmHoe ycBOeHHWE MaTepHalia TPEAnojaraeT 3HaHWE CTYJEHTaMH OCHOBHBIX
TTOJIOXKEHUN CISAYIONTUX JUCIIUTILINH:

- «@u3ukay: DiekTpocraTuka. OCHOBHBIE ABJIEHUS JJIEKTPOCTATUKHU. DIEKTPUUECKOE
nmoje. HampsokeHHOCTh 2IeKTpuyeckoro ToJisa. [IpoBOJMHHMKKM B DIIEKTPUUYECKOM TIOJIE.
JuonekTpuku B dyekTpuueckoMm mojie. CBOOOJHBIE W CBS3aHHBIC 3apsiabl. | WIBI
JTUAJIEKTPUKOB. BekTop anexrtpuyeckoro cmemeHus. OTHOCUTENbHAS JUAIEKTpUYECKAst
npoHuIaeMocThb. CernerodnekTpuku. [Ibe3odnmekrpuuecknii 3GpGEKT W ero NpuMEHEHHE.
DJnieKTpoMarHeTu3sM. MarHutHoe mosie. BeKTop MarHuTHOW HHAYKIMHU. 3aKOH amiepa.
JlelicTBMEe MarHMTHOTO MOJIs Ha ABMXKYIIHiics 3apsaa. Cuna JlopeHna. /J[BmkeHne 3apsyKeHHbIX
YacTUL] B MarHUTHOM I0oj€. MarHuTHoe noje B BenlecTBE. MarHUTHbIE MOMEHTBHI aTOMOB.
Tunbel MarHeTMKOB. OJIEMEHTapHas KiacCU4ecKas Teopus JAua- W IapaMarHeTu3Mma.
MarnuTHas  BOCIIPMMMYMBOCTH  BemlecTBa.  HanpspkeHHOCTh ~ MAarHUTHOTO — IOJIS.
OtHocuTeNnbHAsT  MarHuTHas  HpoHunaemMoctb  cpensl.  ®deppomarnerusm.  Kpusas
HaMarHW4YMBaHMs. MarHUTHBIN THCTEPE3HC.

- «Xumus»: Crpoenue aromoB. Ilepuoanueckoe n3aMeHeHne QU3NKO — XUMHUYECKHX
CBOWCTB DJIEMEHTOB: SHEPIrHsl HWOHU3ALMM, DSHEPrus CpOJACTBA AaTOMOB JIIEKTPOHY.
Xumuueckasi cBsi3b. OCHOBHBIE BUbI XMMUUECKOU CBA3U. KoBasieHTHas CBsI3b. MexaHusm ee
obpazoBanus. [lonspuocts cBs3u. [loHsiTHe O MeTOnE MOJEKYISpHBIX opbOutaneil. MoHHas
cBa3b. (OCHOBHbIE BHJIbI B3aUMOJICHCTBHUS MOJeKyl. Bopoponnas cBs3b. JloHOpHO —
akuentopHas cBs3b. Kommiekcusie coequHenusi. Kpucramiel. Kpucramiueckue pemerku u
UX napameTpbl. Buabl XMMHUYECKON CBsSI3M B TBEpPAbIX Tenax. Meraminueckas CBs3b M
METaJUlbl, XUMHYECKas CBSI3b B IMOJYINPOBOJHHMKAX W JAMBJEKTpUKaxX. ['ambpBaHUYeckKue
aneMeHThl. [ToHsATHE 00 3JEKTPOHBIX MOTeHIaNaX. Fi3MepeHue 31eKTpOHBIX MOTEHIIUAIOB.
CranzapTHBIM BOAOPOJHBIN AMEKTPOJ. Psn cTaHmapTHBIX ANIEKTpOJHBIX MarepuanoB. D/C
rajqbBaHUYECKOro 3JeMeHTa. [loTeHIuanbl Tra3oBbIX, METAIUIMYECKUX M OKHUCIUTEIBHO —
BOCCTAHOBUTEIBHBIX 3JIEKTPOAOB. [loinMepHbIe MaTepraibl U UX IPUMEHEHHE B SHEPTETHKE.
MeTtoapl noayyeHus: NOJMMEpPOB. MeXaHU3Mbl peaklii MOJIMMepU3alii U MOJIUKOHICHCAIH.
Oco0eHHOCTH DIIEMEHTOOPraHNYECKUX MoNuMepoB. O030p XMMHYECKUX CBOWCTB METAJUIOB,
MPUMEHSIEMBIX B DJIEKTPOIHEPreTUKe (TIOMHUHMS, TUTaHa, MOMHOEeHA, BoIbhpama). XuMUsI
MOJYINPOBOJHUKOBBIX MAaTE€pUajgoB. XUMHUS MArHUTHBIX MaTepUaNiOB: HU3KOYACTOTHBHIE,
MarHUTO-MSTKHE, BBICOKOYACTOTHBIE, ~ MAarHUTOTBEpAbIE. Martepuaiibl  BBICOKOTO
CONIPOTHUBIICHHUSL. JusnexTpuku. DNIEeKTpOTEXHUYECKast obpaboTka MaTepuaioB
(okcuaupoBanue, GocdaTupoBaHue, aHOJUPOBAHUE ).



Marepuansl JaHHOW JUCHMIUIMHBI HEOOXOIUMO JUIS M3Y4YCHUS JTUCIMILIHMHBI
«TexHuKa BBICOKUX HANPSKEHUN.

3 Komnerenuuu olOyvamomerocsi, ¢opMupyemble B pe3yJbTaTe OCBOCHUS
AUCHHUILIMHBI (MOAYJIsI) H IVIAHUPYeMble Pe3yJ1bTaThl 00y4eHHs

Jucuunnuna «MartepuanoBeieHUe U TEXHOJIOTUS KOHCTPYKIMOHHBIX MaTEpHUajOB»
dbopmupyert creayromue o0meKyIbTypHbIE U TPOpeCcCHOHATBLHBIE KOMITETECHITHH:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIINH

IIK-1 CnocodHoCTh Y4yacTBOBaATDH B INIAHUPOBAHUHU, NOATOTOBKE U BBIIMMOJITHCEHUMN
THUIIOBBIX JKCIIEPUMEHTAJIbHBIX HCCJIeI0OBAHUIM 10 3aJaHHOH MeTOdUKe

3HaTB — TCOpI/II/I, HpI/IHIII/IHBI U TECXHOJIOTHUH HpOBeIleHI/IS{ BKCI'IepI/IMeHTaJ'II)HI)IX
HCCIEIOBAaHUH;

— OC06GHHOCTI/I HJ'IaHI/IpOBaHI/Iﬂ BKCI'IepI/IMeHTOB B TCXHUYCCKUX O6T>€KT3X;
— MGTOI[I/IKy HpI/IMeHCHI/Iﬂ BKCHepI/IMeHTaJ'II)HI)IX TGXHOJ’IOFI/Iﬁ B
3JIEKTPOIHEPreTUUECKOUN U ANEKTPOTEXHUYECKOU IEITENbHOCTH;

— KJ'IaCCI/I(i)I/IKaHI/IIO 158 CBOI\/'ICTBa MCETAJJIOB M CIIJIaBOB, OCHOBHBIX 3alIIMTHBIX
MaTepI/IaJ'IOB, KOMITO3HUIITMO HHBIX MaTepHaHOB;

— METOAbI I/I3MepeHI/I5[ r[apaMeTpOB nu OHpG}ICJ’IeHI/IH CBOI>'ICTB HpOBO}IHI/IKOB,
HOJ'IyrIpOBO)IHI/IKOB 158 }II/IBJ'ICKTpI/IKOB.

Ymers —  BBIJICNISATH OCHOBHBIE TIEJTH 3a]a91 SKCTIEPUMEHTAJIbHBIX HCCIICIOBAHMIA;
— MPOBOJIUTH IKCIIEPUMEHTAIIBHBIE UCCIICIOBAHNUS B IPOLIECCE U3YUCHHUS
CBOWCTB ITPOBOJHUKOB, MOJTYITPOBOJHUKOB U JUAJIEKTPUKOB;

— cnoco0aMu OIEHWBAHMS 3HAYUMOCTH M MPAKTUIECKOMN MPUTOTHOCTH
MOJIYYCHHBIX PE3YyJIbTATOB.

Bnaners — NOPAaKTHYCCKMMH HAaBBIKAMH IIAHHPOBAHHUS 3KCIICPUMCHTOB IIPHU
W3y4YEHUHU CBOWCTB MPOBOJHUKOB, OJYIIPOBOJHUKOB U TUAJIEKTPUKOB;
— METOJaMu IPOBEIECHUS SKCIEPUMEHTAIBHBIX UCCIEJOBAHUN
MaTEpHUaJIOB, IPUMEHSIEMBIX B DJIEKTPOTEXHUKE;

— crnocobaMu MPUMEHEHUS OCHOBHBIX KOHCTPYKIIMOHHBIX U
DJIEKTPOTEXHUUECKUX MATEPUAIIOB, UCITOJIb3YEMBIX B DJIEKTPOTEXHUKE.

1IK-2 CnocoO0HOCTH 00padaThIBaTh Pe3yJbTAaThl IKCIIEPUMEHTOB

3HaTh — OCHOBHBIC IIOHATHUA u OIIpCACIICHUA TCOPHUH 06pa6OTKI/I
SKCIICPUMCHTAJIbHBIX JAHHBIX,

— 0a30BbIE MCTOJHUKH O6pa6OTKI/I PE3yIbTATOB DKCIICPUMECHTOB,

— OCHOBHBIC MCTOAHUKH O6pa6OTKI/I PE3YJIbTAaTOB OKCIICPUMCHTOB,
IMOJIYYCHHBIX IIPHU UCCIICAOBAHUN CBOMCTB MMPOBOAHUKOB, NNOJYIIPOBOJAHNKOB
H JUBJICKTPUKOB.

YMeTh — 00pabaTbIBaTh pe3yibTaThl HKCIEPHUMEHTOB C YUETOM IMOTPELIHOCTEH U
BO3/EUCTBUS BHEIIHUX (DAKTOPOB,;

— BBIIENATH KJIIOYEBBIE XApPAKTEPUCTUKH, HUCXOIS M3  pe3yJbTaTOB
JKCIEPUMEHTOB, IOJYYEHHBIX NP HMCCIEAOBAHMU CBOMICTB IPOBOJHUKOB,
HOJIYTIPOBOJIHUKOB U AUDJIEKTPUKOB;

— OILIEHUBATh TEKYLIEE COCTOSIHME M J1aBaTh 3aKIIOYEHUE O TOTOBHOCTH K
9KCIUTyaTalliM TMPOBOJHUKOBBIX, IOJYINPOBOJHUKOB M  H30JALMOHHBIX
MaTepHaJIOB HA OCHOBAHWN aHAJIN3A PE3YJIbTAaTOB SKCIIEPUMEHTA.

Bnaners — HPaKTUUICCKUMHU HaBbIKaMH MMpEaACTaBJICHUA MOJIYYCHHBIX
SKCIICPUMECHTAIbHBIX PE3YyJIIbTATOB,
— MCTOJaMM M HABBIKAMH, HGOGXO,Z[I/IMLIMI/I JJIsL 06pa60T1<1/1 1 aHajin3a
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CrpyKTypHBIi
JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs

KOMIIETEHIIUHI
3HAYUTEIBHBIX 00HEMOB SKCIIEPUMEHTAIBHBIX JaHHBIX;
— Crmocob0aMM  OLEHKH  TEKYIIEro  OSKCIUIYyaTallHOHHOTO  COCTOSHHS
IPOBOJAHUKOBBIX, IOJYIPOBOJHUKOB M H30JSIIMOHHBIX MaTepHalioB Ha
OCHOBaHMHU AaHAJIM3a PE3yJbTATOB SKCIEPUMEHTa HAa OCHOBAaHUM aHAIU3a
pe3yabTATOB IKCIIEPUMEHTA.

K-8 Cnoco0HOCTH HCIOJIL30BATH TEXHHYECKHE CPeACTBA VI U3MEpPeHHs] U KOHT-

POJIst OCHOBHBLIX NAPAMETPOB TEXHOJOIHIECCKOI'o nmpouecca

3HaTh

— MCTOJUKY TMOATOTOBKH U MOpsAAOK MPOBEACHUSA  3aMCpPOB  IIPpH
MIPOBEJACHUM  W3MEPEHHMM W KOHTPOJIE  OCHOBHBIX  IapaMeTpOB
TEXHOJIOTHYECKOTO IpOoIecca;

— O0COOEHHOCTH pPAa0OTBl M3MEPUTENBHOTO  3JIEKTPOOOOpPYIOBaHUSA U
afnrmapaTrypbl B Pa3JIMYHBIX SKCILTYaTaAllUOHHBIX U aBapI/IfIHI)IX pC)KI/IMaX;

— OCHOBHBIC TCXHHUYCCKUC XAPAKTCPUCTUKHU, MPEUMYIICCTBA U HEAOCTATKHU
pUOOPOB Ui MPOBEAECHUS U3MEPEHUN M KOHTPOJISI OCHOBHBIX IapaMeTPOB
TEXHOJIOTHYECKOT0 Iporecca

VYmMmers

— TIPOBOJUTH 3aMephl MAPAMETPOB PEKHMA PAOOTHI IITCKTPOTESXHUISCKOTO
000pyI0BaHMUS;

—  ONpenesaTh TpedyeMbIe PEXKUMBI paboTHI HU3MEpPUTEIIBHOTO
NMEKTPOOOOPYIOBAHUS W  almaparypbl B 3aBHCHMOCTH OT  YCIOBHH
AKCIUTYyaTaIlMi U TEXHOJIOTHYECKOTO MpoIiecca;

— aHAJIM3UPOBATh M 00pabdaThIBaTh PE3yJIbTAaThl 3aMEPOB PEKHMa PaOdOTHI
AIIEKTPOTEXHUYECKOTO 000PYIOBAHHS

Bnanets

— TMPaKTUYECKUMHU HaBBIKAMH HCIIOJIb30BAHUS HOPMATHUBHO-CIIPABOYHOMN
muteparypsl  [IpaBun ycrpoiictBa snektpoyctaHoBok (I1YD), I[lpaBun
TEXHUYECKON AKCITyaTalluk 3JIEKTPOyCTaHOBOK moTpeduteneit (IITOIII),
[IpaBui mo oxpaHe TpyAa MpU dKCIUTyaTaluu dekTpoyctaHoBok (IIOTDD)
B IIpo(eccuoHanbHOM NesTeNbHOCTH;

— METOOUKaMU M HaBbIKAMU 10 COOpKE »DJIEKTPUUECKUX CXEeM IJid
U3MEpPEHUs M KOHTPOJII OCHOBHBIX IApaMETPOB TEXHOJOTMYECKOTO
nporecca;

— MeTOOUMKaMU U  HaBbIKaMHU  pacyera TpeOyemblXx  IapaMeTpoB
U3MEPUTENILHOTO AJIEKTPOOOOPYIOBaHMS U ammapaTypbl UIsl 3aJaHHOTO
TEXHOJIOTMYECKOT0 MPoIecca;




4 CTpyKTypa U coiepKaHue TUCUMILUITUHBI (MO1YJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTLINHBI COCTaBIseT 4 3a4eTHbIe eMHULBI 144 akaj. yaca, B TOM YHUCIIE:
- KOHTakTHas pabora — 8,6 akan. Jaca:
— ayamTopHas —6 akaJ. 4acos;
— BHeayauTOpHas —2,6 akaj. Jaca
- camocTosTeNbHas padboTta — 126,7 akan. 4aca;
- MOJITOTOBKA K dK3aMeHy — 8,7 akaJ. Jaca
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1. KoHCTpYKIIHOHHBIE MaTepHa- 0,5 - caMocToATelIbHOEe  u3ydyeHue  ydeOHoi| Omnopubiii koHcnekT | I1K-1,
abl. TexHoJ0rusl KOHCTPYK- JIUTEPaTypBI; JIEKIUH. ITK-2,
HMOHHBIX MATEPHUAJIOB - BeInojHeHue PI'P I1K-8
1.1. Cranm. Merammueckue 25 BeicTymuienue
MaTepuabl Ha CeMHHapax
1.2. Hemerannuueckue 15
Beinosnnenue
MaTepuabl
pacueTHo-
Utoro no pazneny 0,5 40 rpadguvecKoit
paboThI
2. DJIeKTPOTeXHHYeCKHe 05 1 1
MaTepuaibl. AN3IeKTPUKHU
2.1. Tazo00pa3Hble  AMDJICKT- 13 - CAMOCTOATEIbHOE  H3Y4YeHHE  Y4eOHOM
pUKH JUTEpaTyphl U KOHCTIEKTA JICKIIHIA; 3amuTa
- MOATOTOBKA K 3amure JIP 1abopaTopHBIX paboT




AynuTtopHas

2
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2.2. Xunkue AUANeKTPUKH 15 - CAMOCTOATEIbHOE  H3Y4YE€HHE  Yy4eOHOM I1K-1,
JUTEPATYpPbl U KOHCIIEKTA JICKIUH; 3amura ITK-2,
2.3. Teepaple QUDIEKTPUKH 19 - TOArOTOBKA K 3amniute JIP 1a00paTOPHBIX I1K-8
pabot
Hroro mo pazgeny 0,5 1 1 47
3. DJIeKTPOTEeXHHYECKH e 05 1 1 - CAMOCTOSATEIbHOE ~ W3ydeHHWe  ydeOHOM
matepuaJibl. [loJynpoBoaHuKu JUTEPaTypbl U KOHCIEKTA JIEKIIUHA
3.1. DneKTpoTEXHUIECKHE 20 BeicTyruienue
MaTepHuabl. [IpoBOIHUKM. Ha
CBepXNpOBOIHUKH. ceMHUHapax
Marepuaibl BBICOKO
MIPOBOJMMOCTH. Marepuainbl
BBICOKOT'O COTIPOTHBJICHUSI.
3.2. DNEKTPOTEXHUYECKHE 19,7
MaTepHabl. MarnutHsie
MaTepuabl
Utoro no pazneny 0,5 1 1 39,7
Hroro mo kypey 312 2 2 | 126,7
HToro mo gucuuijimue 2 2 2 126,7 JK3aMeH

1 — B TOM YHUCJC, 4acCbl, OTBCACHHLIC HA pa60Ty B HHTepaKTHBHOﬁ (1)OpMe.




5 Ob6pa3oBaTesbHbIe M HHPOPMAIHOHHbIE TEXHOJIOTHH

Jns  peanu3anuy  MPEeIyCMOTPEHHBIX BHJIOB y4eOHOH paboTBl B KayecTBe
00pa30oBaTeNbHBIX TEXHOJOTHH B NPENOJABAaHUU JUCLUUIUIMHBL «DJIEKTPOTEXHHUYECKOE U
KOHCTPYKIIUOHHOE MAaTCPHAIOBEACHUEY» HCIOIL3YIOTCA TpaJAULMOHHAsA M MOZYJIBHO -
KOMIIETEHTHOCTHAsI TEXHOJIOT'UH.

Jlekuuy TPOXOAAT B TPATUIHMOHHOW (opme, B (QopMe IEeKIHA-KOHCYIbTAMH |
npoOneMHbIX Jiekiuil. Teopermdeckuit Martepuan Ha TPOOIEMHBIX JEKIHAX SBISETCS
pe3yIbTaTOM YCBOCHHUS IMOJyYCHHON MH(POPMALUU MOCPEICTBOM MMOCTAHOBKH IPOOIEMHOTO
BOIIpOCA U MOMCKA IIyTeH ero pemeHnsd. Ha nekuusx — KOHCYJIbTalMsIX U3JI0KEHUE HOBOTO
Marepuaia COIPOBOXKIAETCS IOCTAHOBKOM BOIIPOCOB M JMCKYCCHUEH B IIOMCKAaX OTBETOB Ha
9TH BOIIPOCHI.

[Ipn mpoBeneHMM NPAKTUYECKUX 3aHATUSAX MCIONb3YIOTCA paboTa B KOMaHIE U
Metosl IT.

CamocrosarenbHas paboTa CTUMYJIUpPYET CTYAEHTOB B MpOIEcCe IOJrOTOBKU
JOMAIIHUX 33JaHWM, NP PEUICHUM 33Ja4 Ha MPAKTUYECKUX 3aHATHUSAX, MPHU MOIATOTOBKE K
KOHTPOJIbHBIM pa0OTaM U UTOTOBOM aTTeCTaLlUU.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CAMOCTOATEIbHOM PadoThl 00y4ar0 M XCs

BueayauropHast camocTosTenbHas padoTa CTy/IEHTOB OCYILIECTBIISIETCS B BUJIE YTEHUS
C mnpopabOTKOW Marepuaja M  BBIIIOJHEHUS  pacueTHO-Tpaduyeckol paboTel ¢
KOHCYJIbTAIIUSIMU TPEIoiaBaTesl.

IIpumepHble 3axaHus 1Js1 BbinoJHeHus PT'P:

BapuanT Nel

BobryepTuTh AuarpaMMmy COCTOSIHHSI CHCTEMBI COTJIACHO BapHaHTy 3a/laHus. YKa3aTb
JUMHUW JIMKBHUJIYCA U COJIUIYyCa, CTPYKTYpPHO - (Da3oBBIM cocTaB oOnacTeit muarpammbl. Jlis
CIUIaBa, COJEPIKAIIEero 3aJaHHBIA MPOIEHT MeTaula, MOCTPOUTh KPUBYIO OXJIAXKACHUS U
OmHcaTh MPOUCXOJAIINE IPH OXJaXKIEeHUU npeBpamieHus. OnpeneauTb KOIUYECTBEHHOE
COOTHOIIIEHHE M cOocTaB (pa3 criaBa MpHU TEMIIEpaType COIJIaCHO BapHaHTy. 3apucoBaTh U
OmHcaTh CTPYKTYpPY CILJIaBa.

: 2)B ii— B W=40%,
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4)An it — D P=75%
3)Caunen — Cypsma, Sb=50%, t=300°C. ) ”M“prj 14002%1’099 0,
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5) Mapranen - Kpemuuii, Si=40%, t=900°C | 6) 3onoto - Cepebpo, Au=25%, t=1000°C
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Bapuant No2

BoruepTuTh AuarpaMMmy COCTOSIHHSI CHCTEMbI COIJIACHO BapHaHTy 3a/laHus. YKa3arTb
JUHUM JUKBUIYCA U COJIUIYCa, CTPYKTYpHO - (ha30BbIil cocTaB obnacteid auarpammsbl. s
CIUIaBa, COJEPIKAIIEero 3aJaHHBIA MPOIEHT MeTajula, MOCTPOUTh KPUBYIO OXJIAXACHUS U
OmHcaTh MPOUCXOJAIINE IPH OXJaXIeHUU npeBpamieHus. OnpeneauTb KOIUYECTBEHHOE

COOTHOLICHHUE M COCTaB (1)8.3 CIlJIaBa IpU TEMIICpATypE COIJIACHO BAPHUAHTY. 38.pI/ICOBaTB u
OIMHCaTh CTPYKTYpPY CIlJIaBa.

TI'epmanuii—Kpemunii, Ge=20%, t=1200°C. 8)Hatpwuii — Pyoumuii, Rb=72%, t=20°C
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9) Bucmyt — Onogo, Bi=30%, t=150°C 10) I'amuii — Huak, Zn=80%, t=250°C
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11)'epmannii—Iluak, Ge=60%, t=600°C.

12)3o10T0—Kpemnuii, Si=15%, t=800°C
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Bapuant No2

BobruepTuTh AuarpaMMmy COCTOSIHHSI CHCTEMBI COTJIACHO BapHaHTy 3a/laHus. YKa3arTb
JUHUMU JUKBUIYCA U COJIMIYCa, CTPYKTYpHO - (ha30BbIil cocTaB obnacteid auarpammsbl. [is

CIljIaBa, COACpKaLIETO SaI[aHHBIﬁ IIPOLUCHT MCETalllla, IOCTPOUTH KPHUBYIO OXJIAXIACHHUA U

OmHcaTh MPOUCXOJIINE IPH OXJaXIEeHUU npeBpamieHus. OnpeneanuTb KOIUYECTBEHHOE
COOTHOIIIEHHE M cOocTaB (pa3 criaBa MpH TeMIIEpaType COIJIaCHO BapHaHTy. 3apucoBaTh U

OMHCaTh CTPYKTYPY CILIaBa.

15)Yraepoa—Pyrenuit, C=7%, t=1850°C

16)Bucmyr—Cypbma, Sb=30%, t=500°C
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17) I'onemuii—TanTan, Ta=0,5%, t=1400°C

18) Lesuii—Pyounuit, Cs=82%, t=15°C
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7 OIIeHO‘leIe cpeacrea AJisi NIPpOBEACHUA HpOMe)ICYTO'lHOﬁ arreCcranmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CrpyKTypHBII
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeICTBA
KOMITIETEHINH
IIK-1 Cnoco0HOCTh y4acTBOBATh B IIVIAHUPOBAHUM, MIOATOTOBKE M BHINOJIHEHHH TUIOBBIX IKCIIEPUMEHTAJIBHBIX HCC/IE0BAHMII 110

3aJaHHOU MEeTOaNKe

3HaTh

— TCOpHUH, IPUHLUIIBI U TCXHOJIOTUH
MMPOBCACHUA SKCIICPUMCHTAJIBHBIX
HCCIEIOBAaHNH;

— 0COOEHHOCTH IJIaHUPOBAHUS
OKCIICPUMCHTOB B TCXHUYCCKUX
00BEKTaX;

— METOJUKY IPUMEHEHHUS
AKCIEPUMEHTAJIbHBIX TEXHOJOTUHN B
3JIEKTPOIHEPreTUUECKON U
ANEKTPOTEXHUUECKON NEATEIIbHOCTH;
— KJIaccu(uUKalMio U CBOKMCTBA
METaJJIOB U CIIJIAaBOB, OCHOBHBIX
3allUTHBIX MaTEPUAIIOB,
KOMITO3UIIMOHHBIX MAaTEePHAJIOB,;

— METOJbl UBMEPEHHsI TapaMeTPOB
Y OTIpefieNIeHuUs] CBOMCTB
MIPOBOTHUKOB, MOJIYIIPOBOJAHUKOB U
TUDTIEKTPUKOB.

Ilepeyenb TeopeTHUYECKNX BONPOCOB K IK3aMeHY:
1. B yem 3aximrouaeTcsi pa3ivuue MOJIIPHBIX (AWUIOJNBHBIX) U HEMOJSIPHBIX (HEHUTpaJbHBIX)
BeulecTB? YUTO Ha3pIBaeTCsl IUMOIbHBIM MOMEHTOM MOJEKYJIbl M B KakuUX €JWHUILIAX OHa

n3mepsercs’?
2. Yro HaszpBaeTcs mnoJspuzanver JauiekTpuk? Kak KOJIMYECTBEHHO OLEHMBAETCS
nojsipuszanua  audiekTpuka? UTo  Ha3bIBaeTCAd  IUAJIEKTPUYECKOW  MPOHMUIIAEMOCTHIO,

JTUBIIEKTPUUECKON BOCIPUUMYHBOCTBIO, MOJISIPU3YEMOCTHIO YACTHLIBI

3. Kak xmaccuuiupyroTcsi IUAJASKTPUKH 110 BUAY MOJSIpU3ain?

4. B yem 3axirouaeTcsi pa3ianuue AUAIEKTPUKOB, TOJYIIPOBOJIHUKOB U MIPOBOTHUKOB C TOUKU
3peHUsl 30HHON TEOPUH TBEPABIX TEJ

5. B kakux eguHMIIAX U3MeEpsieTcs yAeIbHOe 00bEMHOE COIIPOTUBIICHUE U YeIbHas 00beMHas
MPOBOAMMOCTH PA3IMYHBIX IJIEKTPOTEXHUYECKUX MaTEPHAIOB?

6. Hoquy Y TBEPALIX OUIJICKTPUKOB YUYHUTBIBACTCA HE TOJIBKO O6’B€MH3§I, HO H
IIOBEPXHOCTHAA HpOBOI[I/IMOCTI)? OT Kakux (baKTopOB 3aBUCUT HOCJ'IGI[HH?I?
7. Yro Ha3bIBACTCA BJIA’)KHOCTBIO, THI'POCKOIINYHOCTBIO, CMa4YuBacMOCTLIO,

BJIArONPOHUIIAEMOCTBIO AJIEKTPOM3O0JALHMOHHBIX MaTepranoB? Kakoe npakTHueckoi 3HaueHue
UMEIOT 3TH XapaKTePUCTUKH?

8. UTo Ha3pIBaeTCsi HArpeBOCTOMKOCTBIO 3JIEKTPOM3OJALUOHHBIX MarepuanoB? KakoBo ee
IIPAKTHYECKOE 3HAYCHHE?

9. Kakoe mnpakTudyeckoe 3HA4YEHHE MMEET TEIUIONPOBOJIHOCTD AJIEKTPOU3OJISLIMOHHBIX
MaTepuanoB? B Kakux equHHUIIAX U3MEPSETCs YAEIbHas TEIUIONIPOBOJHOCTD?

10. Kakue ra3sl HaX0 AT IPUMEHEHHE B AIEKTPUUECKON U300 ?

11. KakoBo BIMIHME XUMHUUYECKOTO COCTaBa I'a30B HA UX NIEKTPUUECKYIO IPOYHOCTH?

12. Ot kakux (aKkTOpPOB 3aBUCUT IEKTPUUECKAsi IPOYHOCTh BO3ayXa?

13. B uyeM 3akmouaercs pazauuMe MEXKJIY TEIUIOBBIM U DJIEKTPUYECKUM INpoOoeM




CrpyKTypHBIi

AJIEMEHT [Tnanupyemble pe3yabTaThl 00yueHHS OrneHo4HbIE CpPECTBA
KOMITCTEHITHH
JIDJIEKTPUKOB ?
14. KakoBa 3aBUCHUMOCTH OJJIEKTPHUYECKOW TPOYHOCTH Ta30B OT PACCTOSHHUS MEXIY
JIEKTPOJAMHU U OT (POPMBI TOCICAHUX?
15. UeM OTIHUAIOTCSI OpraHMYECKHE JUAIEKTPUKH OT HEOPTaHUIECKUX
16. Kakue BeniecTBa Ha3bIBAIOTCS MOMMEpaMu? B yem 3akiIrodaroTcsl pa3indus JTHHEHHBIX U
IPOCTPAHCTBEHHBIX MOJIUMEPOB?
YMeTh —  BBIAEATH OCHOBHBIE I1e1H 3a1aun | [lepedeHb TeM ceMUHAPCKUX 3aHATHIA:
AKCIIEPUMEHTAIBHBIX UCCIIEA0BAHMIA; 1. Tuner kpuctammueckux pemerok (OLK, T'IUK, I'TIY). Ammotrponuss u aedeKxThb
— TIPOBOJIUTH IKCIIEPUMEHTAILHBIC KPUCTAJUTMIECKUX pemeToK. Kpucrammu3aiws MeTauioB.
HCCIIEIOBaHUS B IIPOLIECCE U3YUEHUS 2. Meraummueckue CIUIaBbl ¥ BX cBoicTBa. Jlmarpamma «Kene3o-Yrirepoay.
CBOMCTB [POBOJHUKOB, 3. Jledbopmanmst u ee BuIbL. MexXaHWYECKHE CBOWCTBA METAUIOB (TBEPIOCTh, MPOYHOCTD,
HOJYIPOBOAHUKOB U TUSJICKTPHUKOB, MJIACTUYHOCTD, yIapHasi BA3KOCTh) U CIIOCOOBI X U3MEPECHUIA.
— crocobamu OLCHUBAHUA 4. OCHOBHBIC  CBOMCTBAa  MCTAUIMYCCKHUX  IMPOBOJHUKOB  (JIEKTPOIPOBOTHOCTS,
SHaTMMOCTH 1 HPAKTUICCKON TEIJIONPOBOJHOCTb, ~TEIUIOEMKOCTb, TEMIIEPATYPHBI  KOA(D(QUIMEHT  YIAENbHOTO
TIPUTOHOCTH MOTY4CHHBIX COTIPOTHUBIICHHUS, TEMITEPATYPHBIH KOAPPUIIUCHT TUHEHHOTO PACIIIUPEHUS).
PE3YIILTATOB. 5. Marepuainbl BBICOKOH MPOBOJAUMOCTH (ATIOMUHHIMA, Me/lb, CEPEOPO U UX CILIABBI).
Bnaners — MPaKTUYECKUMU HaBBIKAMH IIpumepsl 3aganumii

IUIAHUPOBAHUS SKCIICPUMEHTOB IIPH
U3y4YCHHU CBOWCTB IIPOBOIHHUKOB,
HOJIYIIPOBOAHUKOB U JIUIJICKTPUKOB;
— METOAaMH IPOBE/ICHUS
IKCIIEPHUMEHTAIIBHBIX UCCIICI0BAHUIT
MaTepuaIoB, IPUMEHSIEMbIX B
ANEKTPOTEXHUKE;

— cnocobaMu MPUMEHEHUS
OCHOBHBIX KOHCTPYKIIMOHHBIX U
ANMEKTPOTEXHUUECKUX MaTEPHAJIOB,
UCTIOJIb3YEMBIX B DJICKTPOTEXHUKE.

1. Onpenenute paspymawpliee HaNpsDKEHHE NPU  PACTsDKEHHHM OMBITHOrO oOpasma ¢
IUIOIIAJIbIO TIOMEPEYHOro CeueHus 10 uchbiTaHus 10 cM?, ecu paspyliarolee ycHiue
NP pacTsHKeHUH oOpasna marepuana coctapiser 200 H.

Pemenmue:

OrtBer:

2. Omnpenenure miomaab MOMNEPEYHOrO CEUEHUS 00paslia 0 UCIBITAHUSA, €CIIU U3BECTHO,
4TO pa3pyllaoliee yCUiIne NpU PacTsLKEHHMH OmbITHOro obpasua paBHo 200 H, a
paspylnarolee HanpsbKeHue IIpH PacTsKEeHHHU 3Toro odpasua cocrasuser 3000 H/m?,
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CrpyKTypHBIi

AJIEMEHT [Tnanupyemble pe3yabTaThl 00yueHHS OrneHo4HbIE CpPECTBA
KOMIETEHINH
Pemenue:
IK-2 Cnoco0HocTh 00padaThIBATh Pe3yJbTAThl IKCIIEPUMEHTOB

3HaTe

OCHOBHBIC IIOHATUA n
OTNpeNeNieHUusI TEOpUU  00pabOTKH
3KCHepI/IMeHTaJ'IBHI)IX JTaHHEIX,
0a30BbIE METOJUKH O00pabOTKH
PE3yITATOB IKCIICPUMEHTOB;
OCHOBHBIE METOJIUKH O0padOTKH

pe3ynbTaToOB AKCIIEPUMEHTOB,
MOJYYCHHBIX TP HUCCIICIOBAHUH
CBOMCTB MPOBOJHUKOB,

ITOJIYIIPOBOAHHUKOB U TUIJICKTPHUKOB.

9.

HepequL TEOPETUYECCKHUX BOIIPOCOB K IK3aMCHY:
1.

Uem 0OBsICHSETCS  TEXHUKO-dKOHOMHUYECKas  II€JIECO00pa3HOCTh  MaKCHUMAJIBHOTO
paciupeHusi MPOW3BOACTBA W HCIIOIB30BAHUSI CHHTETHYECKUX SJIEKTPOU30JISIIMOHHBIX
MOJIMMEPOB?

Kakne cuHTETHYECKHE TMOIUMEPHI
BJIEKTPOU3OISIIUOHHON TEXHUKE?
Uto mpexncrarisieT coOOM TEKCTONMUT, KaKUE MaTEpHaTbl BXOJSAT B €0 COCTaB, KAaKUMH
CBOMCTBaMH OH 00/1aJja€T U KaKOBa €ro TEXHOJIOTUA?

Kakumu mnpeumyimiectBamMu 00JaaeT CTEKIOTEKCTOJIUT B CPAaBHEHUHW C OOBIYHBIM
TEKCTOJIMTOM ?

Kakue mponuTeIBaroIye cOCTaBbl IPUMEHSIOTCS MIPY M3TOTOBJICHUH JIAKO TKaHEH ?

Kak moyryqaroT moJiMcTUpoII U TTOJIUATUIICH ?

Kak momy4aroTcs TepMOIUIAaCTUYHBIE M TEPMOPEAKTUBHBIC (eHOoIPopMaIbIeruaHbIe
CMOJIBI?

KaxoBbl cBolicTBa M 001aCTH TPUMEHEHUS B AIEKTPOTEXHUKE BAKHEHIITNX IMOTUIPUPHBIX
cMoa?

YKaXUTe OCHOBHBIC BHJIBI KPEMHUHOPTraHUYECKUX DJICKTPOU3OIISIIMOHHBIX MaTCPHUAJIOB,
UX MPEUMYIIECTBA, HEJOCTATKU U BO3MOKHOCTH.

HaxoJsT OCOOEHHO NIMPOKOE TPUMEHEHUE B

10. VYkaxute pa3nuuue MporeccoB MOIUMEPU3ALNU 1 TOJUKOHICHCAIUH.
11. KaxkoBa cBsI3b 2J€KTPOU30ISLIMOHHBIX CBOWCTB COBOJIA U €r0 XUMHUECKUM COCTaBOM?
12. Oxapakrepusyiite

¢dTOpopranuueckue
¢droporutact-4, propomnact-3.

QJICKTPOU3O0JIINUOHHLBIC MaTcpHraJibl

13. Vkaxure BakHCHIIHE MNpUPOAHBIC CMOJIBI U BO3MOKHOCTH HUCIIOJIB30BAHUA HUX B

BHGKTpOI/BOHHLII/IOHHOﬁ TCXHHUKCE.

14. Vkaxute u3BecTHbic Bam rasbl, 06.)'[8.,[(8.}0]_]_[1/16 MOBBIIIEHHON MO CpaBHCHHIO C BO3JYXOM
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CrpyKTypHBIi

AJIEMEHT [Tnanupyemble pe3yabTaThl 00yueHHS OrneHo4HbIE CpPECTBA
KOMIICTCHIIUH
ANIEKTPUUYECKON MTPOYHOCTHIO, M UX OCHOBHBIE OCOOCHHOCTH.
15. B dem 3akirodaercs OTJIMYME JIAKOB OT KOMMAayHAOB? [l 4ero mpuUMEHSIOTCS T€ |
Jpyrue B AIEKTPOU30IISIIIUOHHON TEXHUKE?
16. Kaxkyro J1akOTKaHb - YEPHYIO WIN CBETIYIO - CIIEAYET MCIIOIb30BaTh IPU W3TOTOBJICHUH
M30JISIIIUA MACIIOHATIOJIHEHHOTO TpaHchopmaropa?
YMeTh — o00pabatbIBaTh pe3yIbTaThI
HKCTIEPUMEHTOB c y4eTOM
MOTPENTHOCTEN 51 BO3JEHCTBUS
BHEIIHUX (DaKTOPOB;
— BBIICIATH KITFOICBBIC TlepeyeHb TeM CEMHHAPCKHUX 3aAHATHIA:
XapaKTCPUCTHKH, nexons u3 1. CaepxmpoBoaumocTb. CBEpXIPOBOIHUKN U KPUOIIPOBOAHHUKH.
pe3yIbTATOB SKCTICPUMCHTOB, 2. CrnaBbl BEICOKOTO COMPOTHBIIEHHS JIJI PE3UCTOPOB M HArPEBATENBHBIX TPUOOPOB.
TOTYHCHHBIX TP HMCCICAOBAHNN 3. HomynpoBoannkossie MaTepruanbl. COOCTBEHHBIC U IPHUMECHBIE OITYITPOBOIHHUKH.
CBOWCTB TPOBOTHHKOB, 4. KOHTaKT 3JIEKTPOHHOTO M JBIPOYHOIO IMOJYIMPOBOAHUKOB (P-N mepexox). [IpoGoii p-n
MOJIYIIPOBOJHUKOB U TUDJICKTPHKOB,;
nepexofa. J{nos! ¥ TpaH3UCTOPBHI.
— OIIGHMBATH TEKYIEe COCTOSHUE U
1aBaTh 3AKTIOUCHHE O FOTOBHOCTH K 5. DReKTpOoNpoBOJHOCTh IUAIEKTPUKOB. JM3IeKTpriecKue moTepy.
IKCILTyaTalH IIPOBOHUKOBBIX,
MOJYIIPOBOJAHUKOB M HM30JISIIIUOHHBIX
MaTepHaloB Ha OCHOBAaHMM aHAJIHM3a
PE3yNIbTaTOB 3KCIEPUMEHTA.
Bnaners — [PAKTHYCCKUMU naseikamu | IIpuMepsl 3a1anuii
IPEeACTaBICHUS MOJTYYSHHBIX
SKCTICPHMEHTAIbHBIX PE3yIIbTATOR; 1. Onpezennre paspymiaioniee  HanpsokeHHE NP CKATHM  ONBITHOrO — oOpasua
WJIMHIPUYECKON (OPMBI BBICOTOH 15 MM 1 quamerpoM 10 MM, eciu pa3pylaroniee yCuiue
— MeTonaMu " HABBIKAMHU, | pyr cyxarim cocrasisier 200 H.
HEOOXOAUMBIMU JJI1  00paboOTKU U
aHaIM3a 3HAYMTENBHBIX 00BEMOB Pemenne
IKCTIEPUMEHTAIBHBIX JaHHBIX;
— cmocobaMu  OIIEHKHM — TEKYILEro
IKCILTYaTallMOHHOTO COCTOSIHUSA
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CrpyKTypHBIi

AJIEMEHT [Inanupyemble pe3ylbTaTbl 00YUCHUS OueHouHbIE CpeCTBa
KOMITCTEHITHH
MIPOBOHUKOBBIX, TOJYIIPOBOJIHUKOB OtBer
W M30JIAIMOHHBIX MaTEpHAIIOB Ha
OCHOBaHWHM aHaIM3a PE3yIbTaTOB
IKCIIEpUMEHTA Ha OCHOBaHUU 2. OnpeneJmTe paspyliaroiiee yCuiane Mpy CKaTUU OMBITHOTO 00pasia MUINHIPUIECKON
aHaNM3a pe3yabTaToB dKcrepuMenTa. | opmbl BeicoToi 20 MM, mramerpom 10 MM, €CIIA pa3pyllarollee HaNpsHKEHUE MPU CKATHU
Matepuana oopasma coctapuser 2 000 H/m?,
Pemenue:
OtBer:
IIK-8 CnocoO0HOCTHh HCNOJIb30BATH TEXHUYECKHE CPEACTBA /1JIsl U3BMEPEHHUsI M1 KOHTPOJIsI OCHOBHBIX MAPpaMeTPOB TE€XHOJIO0THYeCKOT0
npoiecca
3HaTh IlepedyeHnnb TeOpeTHYECKUX BONMPOCOB K IK3aMEHY:

— METOAMKY MOATOTOBKU M TIOPSIIOK
MIPOBEACHUS 3aMepoB npu
MPOBEJCHUU WU3MEPECHUM M KOHTPOJIC

OCHOBHBIX napameTpoB
TEXHOJIOTHYECKOTO MPOIECcca;

— 0COOEHHOCTH paboThI
WU3MEPHUTEITBHOTO

ANEeKTPOOOOPYIOBAHUS U alapaTyphl
B PAa3JIMYHBIX JKCIUTYaTallUOHHBIX H
aBapHUIHBIX pEXUMaX;

— OCHOBHBIE TEXHUYECKHUE
XapaKTePUCTUKH, TPEUMYIIECTBA U
HEJOCTaTK! pudopoB JUTSt
MPOBEACHUS M3MEPEHUN U KOHTPOJIA
OCHOBHBIX napaMeTpoB
TEXHOJIOTMYECKOT0 ITpoLecca

1.

2.

o s

8.

9.

VYkaxure 00JacTU NMPUMEHEHMsI B AJIEKTPOM3OJSALMOHHON TEXHUKE BAXKHEHIIMX BHUIOB
CHUHTETHUYECKUX U UCKYCCTBEHHBIX TMOKHX MJICHOK?

Jaiite ompezneneHue M KIACCU(DUKALMIO 3NIEKTPOU3OISLIMOHHBIX IUIACTUYECKUX Macc.
KakoBbl OCHOBHBIE COCTABHbIE YaCTH IJIACTMACC?

B uem 3akmroyaercss CyIIHOCTh IIpoliecca ByJIKaHM3auuu Kayuyka? Jlns yero
pUMeHsieTcs ByakaHu3alusa? YTo Takoe 3cKarnoH?

Kak nomnyvaercst CTEKJI0BOJIOKHO?

Kakue maTepualipl Ha3bIBAIOTCS KEPaMUUECKUMU? YKaXUTE BayKHEHIIME TUITBI U 001acTH
IPUMEHEHHS KEPAMUYECKUX JIEKTPOU30JIALMOHHBIX MaTEPHAJIOB.

Jl1s 4ero u Kakum o0O6pa3oM MpOU3BOIUTCS I1a3ypoBKa dapdopa?

I'ne mpumensiercs ciroja M u3zenus Ha ee ocHoBe? [laiite kinaccuuKanuio CIrof 10
CBOICTBaM M Ha3HAYEHUIO.

Uro Takoe muactuueckue macchl? Kakue KOMIIOHEHTHI BXOIAT B MX cocrtaB? J[laiite
XapaKTePUCTUKY 3TUX KOMIOHEHTOB.

Yro Takoe npeccropouiku? Kak nonyyaror u3 HUX u3ienus?

10. Onwumute XapaKTEp IJICKTPOMPOBOAHOCTU IMPOBOJHUKOBLIX MATCPUAJIOB.
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CrpyKTypHBIi

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH
11. B kakux enuMHULAX H3MEpPSETCs YIENbHOE CONPOTHBICHWE U  TEMIEpaTypHBIH
K03(p(PULIMEHT yIEIBHOTO COMPOTUBIICHHUS TIPOBOJHUKOBBIX MaTEPHUAIOB?
12. OnumuTe Marepuasbl BHICOKOW MPOBOJMMOCTH, MPHMEHSEMBIE B 3JEKTPOTEXHHKE, MX
OCHOBHbIE (PM3UKO-MEXaHUUECKHUE U IEKTPUUECKHE CBONCTBA.
13. Jlaiite cpaBHeHHWE MeAM H ATIOMUHHUSA. MOTHBHPYHTE TEXHHKO-PKOHOMUYECKYIO
HEO0OXOMMOCTb 3aMEHbI MEJIU AITFOMHUHHUEM.
14. OnumuTe crajeaqOMHUHEBbIE MPOBOJA U MPOBOJHUKOBBIM OuMMeETalI, UX CBOMCTBA U
00JacTH IPUMEHEHHUSL.
15. Ha3zoBure Mapku crjlaBa Ha OCHOBE CHCTEMbI JKEI€30HHMKENIb - XPOM, YKaKHUTE HX
duznyecKkue U TEXHUYECKHUEe CBOICTBA.
16. OnwmuTe pa3IWYHBIE BUBI DJIEKTPOTPOBOIHOCTH MOJIYITPOBOJTHUKOB.
YMeTh — IPOBOJUTH 3aMepbl IapaMeTpOB
pexuMa paboThl
ANEKTPOTEXHUYECKOTO
000pyI0BaHNUS; IlepeyeHb TeM CEMUHAPCKHUX 3aHATHIM
— omnpenensaTh TpeOyembie PeKUMBI [ 1. AKTUBHBIC UDIIEKTPUKH U CETHETONEKTPUKH. Touka Kropu.
paboThl U3MEPHUTEIBHOTO | 2. [IMpO3IEKTPUKY U TBE30IEKTPUKH.
a5IeKTpoobopyaoBaHus U armaparypsl | 3. IIpsmoii u 0O6parHsblil be303(deKT.
B 3aBUCHUMOCTH  OT  yciioBui | 4. OnTudeckas reHepanus B IOJyIPOBOJHUKAX.
IKCIUTyaTallMd W TEXHOJorudeckoro | 5. TaHreHc ymia auanekrpuyeckux norepb. MeTonpl onpeesieHus U NCI0Ib30BaHUE Ha
rpoiiecca, MIpaKTUKE.
— aHaJIM3UpOBaTh M 00OpabaThHIBAThH
Pe3yNbTaThl 3aMEPOB PEXKUMA PAOOTHI
ANEKTPOTEXHUYECKOTO 000PYIOBAHUS
Bnaners — MPaKTUYCCKUMU HaBplkamu | IIpumepsl 3axanui
HCII0JIb30BAHUS HOPMAaTHBHO-
cnpaBounoii  ymTeparypsl  [IpaBu 1. Omnpenenure paspymaloliee HamnpsiKEHUE MaTepuana MpH  CTaTHYECKOM u3rube
. OMBITHOI'O 00pa3iia MUPHUHON 5 MM, TOJIIHUHON 4 MM, €CIIM PacCTOSTHUE MEX 1y CTalbHBIMU
YCTpOUCTBA BHeKTpoyCTaHOBOIf OMOpaMU B MCIIBITATENBHON MamiHe paBHo 50 cM, a u3rubdaroiee ycuue cocrasisier 200 H.
(I1Y9), [IpaBun TEXHUYECKOU Perenue:
JKCIUTyaTaluu AJIEKTPOYCTAaHOBOK

notpebuteneit (ITTIIII), [TpaBun no
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CrpyKTypHBIi
JJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA

KOMIICTCHII U

OXpaHe TpyJa TpH OSKCIUTyaTalluu
anektpoyctaHoBok  (IIOT332) B
podecCHOHABHON IEeATETHbHOCTH;

— METOAWKAMH HW HaBbIKaMHU IIO

cOOpKE DIIEKTPUUYECKUX CXEeM ISt
M3MepeHHsT M KOHTPOJsl OCHOBHpIX | 2. OIpEielnTe yIapHyr BS3KOCTb HCIBITYEMOro MaTepuana, eciu paboTa, 3aTpadcHHas
MasiTHUKOM Ha pazpyuieHue oOpasua, coctasiser 120 [k, a miomans obpasua paBHa 20

Ortser:

rapaMeTpoB TEXHOJOTHYECKOTO | 15
nporiecca;

— METOAUKaAMH u HaBBbIKaAMH
pacyeta TpeOyeMbIX TapaMeTpOB
U3MEPUTEITHHOTO

AIEKTPOOOOPYAOBAHUS U anliapaTyphl
UL 33JaHHOTO  TEXHOJOTHYECKOTO
nporiecca;
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6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

DK3aMeH 10 JaHHOW AWCIUIUIMHE TMPOBOAMUTCS B YCTHOM (opMe MO 3K3aMEHAI[MOHHBIM
ouseraM, KaXIblii U3 KOTOPBHIX BKJIIOYACT 2 TEOPETUYECKHX BOMPOCA M OJHO IPAKTHUECKOE
3a/laHue.

Iloka3aTenu M KpUTEePUH OLICHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIH4YHO» (5 OamioB) — CTYIEHT JAEMOHCTPUPYET BBICOKHM YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMIA, BCECTOPOHHEE, CHUCTEMaTHYeCKOe M TIyOOKOe 3HaHHE
yueOHOro Marepuayia, CBOOOJHO BBINOJIHAET MPAKTUYECKUE 3aJjaHMsl, CBOOOJIHO ONEpUpYET
3HAHUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKYy «xopomo» (4 Oamna) — CTyAEHT JEMOHCTPUPYET CpEAHUH YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHILMI: OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKaIOTCA
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NpPHU aHAJUTHUECKUX OIleparusix,
MepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYaLlUU.

— Ha OLEHKY «YyAOBJIETBOPHUTEJbHO» (3 Oaija) — CTYAEHT IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHUMH: B XOJ€ KOHTPOJIBHBIX MEpONpUATUI
JOTTYCKAIOTCSl OIIMOKH, TPOSIBISAETCS OTCYTCTBHE OTIEJIbHBIX 3HAHWM, YMEHM, HaBBIKOB,
00yyaroUIUiCsl HUCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHUS TpPU ONEPUPOBAHUHU 3HAHUAMU U
YMEHHSIMH PU UX [EPEHOCE Ha HOBBIE CUTYaLlUU.

— Ha OLEHKY «HeyI0BJeTBOPHUTEJbLHO» (2 0ajmia) — CTyJEHT JIEMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTHUECKOTO MaTepHuala, JIOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOXKET
M0Ka3aTh NHTEIUIEKTyaIbHbIC HABBIKU PEIIECHUS MPOCTHIX 3a1ad.

— Ha OLICHKY «HeyJ0BJeTBOPHUTeIbHO» (1 6amn) — CTyJeHT He MOXET M0oKa3aTh 3HaHUS Ha
YPOBHE  BOCIpPOU3BEACHUS U  OOBSICHEHUS HMHPOpPMALMU, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIECHUS MPOCTHIX 3aau.



8 VYueOHo-MeTOoaMYecKOoe MW WH(POPMANMOHHOE o0ecrieyeHUe IUCHUIIUHBI
(Moxyis)

a) OcHoOBHas JUTEpaTypa:

1. 3emckoB, lO. II. MarepuanoBenenue : ydyebnoe nocobue / 0. II. 3emckoB. —
Cankr-IlerepOypr : Jlawp, 2019. — 188 c¢. — ISBN 978-5-8114-3392-6. — Tekcr :
AIEKTPOHHBIH // Jlanp : AJIEKTPOHHO -ONOTHOTEIHAS cucTeMa. — URL:
https://e.lanbook.com/book/113910 (mara obpamenus: 17.09.2020). — Pexum mocryna: st
ABTOPU3. IIOJIb30BATEIICH.

0) JonosiHuTe/IbHAS JIMTEPATYpa:

1. Knanos, A. M. DnekTpoMexaHUYECKOE U KOHCTPYKIIMOHHOE MaTEpHAIIOBEICHUE :
naboparopubiii npaktukym / A. W. XKnanos, E. b. fronsnukosa, }0. H. Konpgpamosa ;
MITY. - Marauroropck : MITY, 2016. - 69 c. : wm, cxemsl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1234.pdf&show=dcatalogues/1/1
122482/1234.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT :
3IEKTPOHHBIN. - IMEeeTCs mevaTHsblil aHaJor.

2. Inomkun, B. B. MarepuanoBeenue : y4eOHUK JUIs TPUKIaJHOTO OakaiaBpuara /
B. B. ITnomkun. — 3-e m3n., nepepad. u gom. — Mocka : M3narensctBo FOpaiit, 2019. —
463 c. — (Bricmee oopaszoBanue). — ISBN 978-5-534-01063-3. — TekcT : 31eKTpOHHBIN //
OBC IOpaiir [caitt]. — URL.: https://urait.ru/bcode/431857 (mara obpamenus: 17.09.2020).

3. MarepuanoBeseHne W TEXHOJOTHS MarepuaioB B 2 4. Yacte 1 : yuyeOHUK mist
By30B / I'. II. ®etucoB [u nap.] ; mon pemakumeid I'. I1. @etucoBa. — 8-¢ u3m., mepepad. u
nor. — Mocksa : UzmarensctBo Opaiit, 2020. — 406 c. — (bakamaBp. AkageMHYecKHid
kypc). — ISBN 978-5-534-14075-0. — Texkct : anexktponnsii // OBC IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/467545 (mata oopamenus: 17.09.2020).

4. MarepuanoBeJicHUE M TEXHOJIOTHS MaTepuayioB B 2 4. YacTe 2 : y4eOHHK Is
By3oB/ I. Il ®erucoB [u nap.]; orBercTtBeHHbiii pemaktop I. II. dernucoB. — 8-¢ wu3g.,
nepepad. m gom. — Mocksa: WzmarensctBo [Opaitt, 2020. — 410 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-12890-1. — Texkcr : snekrponHsiii // ObC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/467546 (marta obpamenus: 17.09.2020).

5. Kypnan «BectHukK IOVYpI'Y. Cepus «HepreTuKa
https://vestnik.susu.ru/power/issue/archive
6. Kypnan «yeKTpoTeXHu4eckue CHUCTEMBbI " KOMILJIEKChI»

http://esik.magtu.ru/ru/
7. XKypnan "BectHuk VIBaHOBCKOrO TOCYJapCTBEHHOTO  DHEPreTUYECKOTrOo
yauBepcuteta" http://vestnik.ispu.ru/taxonomy/term/102# -

B) Meroanueckue yKa3aHus:

1. ’KnanoB, A.M. Merammyeckue  CIUIaBbl W JWarpaMMbl  COCTOSIHHS
KOHCTPYKIMOHHBIX MarepuasnioB [Tekct|: Meroauueckass pa3paboTka K MPOBEICHUIO
MPAaKTUYECKUX 3aHATHUM MO JUCHUIUIMHE «DIJIEKTPOTEXHUYECKOE M KOHCTPYKTHUBHOE
MaTepUaOBEICHUEY» TSt CTYJIEHTOB HalpaBJIeHUs HOJATOTOBKH 140400.62
«DNEeKTPOIHEPreTUKa U DIEKTPOTEXHUKa», Mpoduis «InekTpocHabxkeHne» Bcex GopM
obyuenus / A.W. XXnanos, E.b. fAronsuukoBa, E.A. Ilanosa, A.B. XnamoBa. - MarHUTOropck:
'OV BIIO «MI'TVY», 2014. — 37 c.

2. XXnanoB, A. M. DnexkTpOTEXHUYECKOE W KOHCTPYKIIMOHHOE MaTepHallOBEJCHUE :
nabopatopubiii mpaktukym / A. W. Xnanos, E. b. Sronsauxosa, 0. H. Konnpamosa ;
MI'TY. - [2-¢ u3n., moarot. mo med. u3a. 2016 r.]. - Marauroropck : MI'TY, 2017. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ turyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3176.pdf&show=dcatalogues/1/1



https://e.lanbook.com/book/113910
https://magtu.informsystema.ru/uploader/fileUpload?name=1234.pdf&show=dcatalogues/1/1122482/1234.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1234.pdf&show=dcatalogues/1/1122482/1234.pdf&view=true
https://urait.ru/bcode/431857
https://urait.ru/bcode/467545
https://urait.ru/bcode/467546
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102
https://magtu.informsystema.ru/uploader/fileUpload?name=3176.pdf&show=dcatalogues/1/1136591/3176.pdf&view=true

136591/3176.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeneHus AocTynHbl Takke Ha CD-ROM.

3. AAronbHukoBa E.B. Omnpenejienne ynenbHOTO CONPOTHUBICHHUS MPOBOJHHKA
[Texkcr]: Meroauueckue yka3zaHuss K JabOpaTopHbIM paboTaM 10  JUCUUIUIMHE
«DNEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUAIOBEICHUE» Ul CTYIACHTOB Bcex (HhopMm
oOyuyenuss Hampasienus 140400.62. / ArompaukoBa, E.A. - Marnutoropck: I'OY BIIO
«MI'TY», 2015.-16 ¢

I') «IIporpammuoe odecneuenne u UHTepHeT-pecypeb»

[Tepedyens mporpaMmMHOTO OOECTICUEHUSI:

Haumenosanue 110 Ne norosopa Cpoxk peficTaus
JTUIEH3UN
MS Windows 7 I-1227 ot 08.10.2018 11.10.2021
I-757-17 ot 27.07.2018
27.06.2017
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo
FAR Manager C¢BOOOIHO 06eccpovHO
pacrnpocTpaHseMoe
7Zip cB0OOOJIHO 0eccpouHO
pacmnpocTpaHseMoe
Linux Calculate CBOOOTHO OeccpouHo
pacnpoctpansiemoe 10
Calculate Linux CBOOOTHO OeccpouHo
Desktop Xfce pacmpoctpansemoe I10

Crniucok MHTEpHET-pEecypCcoB, JOCTYI K KOTOPHIM IIPU PETHCTPALINU 00ECIICUeH C
J000TO KOMIThIOTEPA:

1)  ®enepanabHBI HHCTUTYT IPOMBIIUIEHHON COOCTBEHHOCTH : CAMT
POCITATEHTA / ®UIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (zata
ooOpamenus: 18.09.2020). — Pexxum noctyna: cBOOO HBINA. — TEKCT: 2JIEKTPOHHBIH.

2)  Poccuiickuii nnaexc Hayanoro murupoBanus (PUHII) : HannonaapHas
oubarorpaduyeckas 6a3a JaHHBIX HAYYHOTO IUTUPOBAHUS. — TEKCT: AIEKTPOHHBIH //
eLIBRARY.RU : nayunas snexkrpoHHas 6mbiuoTeka : cait. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mnata obpamenus: 18.09.2020). — Pexxum gocrymna: s
3aperucTpUp. MOJIb30BATEIICH.

3)  Axanmemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara obpamenus: 18.09.2020). — Pexxum nocrymna: s
3aperucTpup. Nojb3oBarenei. — TeKCT: AeKTPOHHBIH.

4)  EaumHOoe OKHO J0CTyma K HH(POPMAMOHHBIM PECypCaM : AJIEKTPOHHAS
oubnmoreka : caiitr / ®T'AY 'HUU UTT "UHOOPMUKA". — Mocksa, 2005. — . -URL:
http://window.edu.ru/ (nata oopamenwus: 18.09.2020). — Pexxum nocrymna: cBOOOIHBIN. —
TekcT: aMeKTPOHHBIH.

5)  East View Information Services : DnektponHas 6a3a nmepuoIMIeCKuX U3AaHU
/ 000 «MBHUC. — URL: https://dlib.eastview.com/ (nata oopamenus: 18.09.2020). — Pexxum
JOCTYyTIa: MO MOAMUCKE. — TeKCT: AMEeKTPOHHBII.

6) Poccuiickas ['ocynapctBennas oubnmoreka. Karanoru : caiit / Poccuniickas
rocynapcTBerHas oubnuoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (nata oopamenus: 18.09.2020). — Pesxxum gocryma:
cBOOOJIHBIN. — TeKCT: ANEKTPOHHBIH.

7)  DnekrponHas 6udaroreka MI'TY um. I'. Y. HocoBa. — URL:
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https://magtu.informsystema.ru/uploader/fileUpload?name=3176.pdf&show=dcatalogues/1/1136591/3176.pdf&view=true
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp (nata obpamenus: 18.09.2020). — Pexxum
JOCTYyHA: JUIS 3apETUCTPUP. OJIH30BaTENeH (BXO/I C BHEIIHEH CETH I10 JIOTUHY M TapOJII0). —
TexeT: 2JeKTPOHHBIN.

8)  Dkonomuka. Couunonorus. MenemkmeHT : DenepanbHblil 00pa30BaTEIbHBIN
noptai : cait. — URL: http://ecsocman.hse.ru/ (nata oopamenus: 18.09.2020). — Pexum
JocTymna: cBOOOIHBIN. — TeKCT: 3IeKTpOHHBIN.

9)  VHuBepcurerckas unpopmarronnas cucrema POCCUS : nayuHast
anekTpoHHas Oubnmoreka : caiit / HUBL ; Dxonomuyeckwuii hakynpter MI'Y. — Mocksa :
HUBILI, 1997 — . — URL: https://uisrussia.msu.ru (mara oopamierus: 18.09.2020). — Pexum
nocTymna: cBOOOIHBIN. — TeKCT: 3MeKTpOHHBIH.

10) Web of science : MexayHapoaHas HaykomeTpudeckas pedepaTiuBHas u
MOJIHOTEKCTOBas 0a3a TaHHBIX HAYYHBIX W3anuii : cat. — URL: http://webofscience.com
(mara obpammenus: 18.09.2020). — Pexxum goctymna: Ui 3aperuCTpHp. MOJIb30BaTeNeH (BX0T
no IP-agpecam By3a). — TeKcT: 21€KTPOHHBIM.

11) Scopus : MexayHapoaHas pedepaTBHAs ¥ MOJTHOTEKCTOBAs CipaBoyYHast 6asa
JAHHBIX HAYYHBIX M3aaHuil : caiit. — URL: http://scopus.com (mara oopamierus: 18.09.2020).
— PexxuM noctymna: Juis 3apeructpup. mnoJsib3osarene (Bxon no IP-agpecam By3a). — Tekcer:
ANEKTPOHHBIH.

12) Springer Journals : MexxayHapoHas 0a3a MoJHOTEKCTOBBIX )KYPHAJIOB : CAT.
— URL: http://link.springer.com/ (mata oopamienwust: 18.09.2020). — Pexxum pocrtyma: st
3aperucTpup. nojpzoBarenei (Bxon no IP-anpecam By3a). — TeKcT: 3eKTPOHHBII.

13) Springer Protocols : MexayHapoaHasi KOJUICKIIHsI HAyIHBIX TPOTOKOJIOB IO
pa3IMYHBIM OTpacisaM 3Hauwui : cait. — URL: http://www.springerprotocols.com/ (zara
obpamenus: 18.09.2020). — Pexxum noctyna: uist 3aperucTpup. nojib3oBarenei (Bxox mo |IP-
azpecaM By3a). — TeKCT: 3JIEKTPOHHBIMN.

14) SpringerMaterials : MexayHnapoaHas 0a3a Hay4HBIX MaTEpHAIOB B 00JaCTH
busnueckux HayK U nHkuHupuara : cait. — URL: http://materials.springer.com/ (nata
obpamenus: 18.09.2020). — Pexxum noctyna: uist 3aperucTpup. nojb3oBarenei (Bxox mo |IP-
azpecaM By3a). — TeKCT: 2JIEKTPOHHBIMN.

15) Springer Reference : MexxaynapoaHas 6a3a CripaBOYHBIX M3JaHHUI 110 BCEM
otpacisam 3HaHuii: cait. — URL: http://www.springer.com/references (mara oopamicHus:
18.09.2020). — PesxkuM mocTyma: Jjs 3aperucTpHp. Mmoib3oBaTeneii (Bxox mo IP-aapecam
By3a). — TeKCT: 3IEKTPOHHBIN.

16) zbMATH : Mexaynapoanas pedepaTiuBHast 6a3a JaHHBIX 110 YHCTOMW U
npuKIaaHoit Matemaruke : caiT. — URL: http://zbmath.org/ (nara o6pamenus: 18.09.2020). —
Pexxum noctyna: uis 3apeructpup. nojb3oBareneit (Bxox mo IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIM.

17) Springer Nature : MexayHapo/Has pedepaTuBHas U MOJTHOTEKCTOBAS
cnpaBoyHas 0aza JaHHBIX Hay4HBIX U3MaHuil : caift. — URL:
https://www.nature.com/siteindex (mzara oopamienus: 18.09.2020). — Pexum goctyna: mis
3aperucTpup. Nojb3oBarenei. — TeKCT: AeKTPOHHBIH.

18) ApXuB Hay4HBIX KYPHAIOB : CaiiT / HalmoHAIbHbIH JIEKTPOHHO-
nHpOpMaMOHHBIN KoHIIOpuKuyM. — Mocksa : HOMKOH, 2013 — . — URL:
https://archive.neicon.ru/xmlui/ (mata oopamenwus: 18.09.2020). — Pexxum mocryna: st
3aperucTpup. nojib3oBareneit (Bxox no IP-agpecam By3a). — TeKCT: 31€KTPOHHBIH.
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Paznen 9 «MaTepuajibHO-TeXHHYECKOE 00ecreyeHne»

B cooTBeTcTBHY ¢ yu4eOHBIM IIJIAHOM IO JUCHUIUIMHE «MarepuaaoBeaeHue U
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MAaTEPUAIIOBY MPEYCMOTPEHBI CIICTYIONINE BHIIbI 3aHSTHIA:
JICKITMH, J1a00paTOpHBIC PA0OTHI, MPAKTUYECKUE 3aHITHSI, CAMOCTOSTENIbHAS padoTa,
koHcynbTanuu (ctonoer; BHKP) u 3auer.

Tun u Ha3BaHue ayuropun OcHaleHue ayiuTopun

VYuebHble ayIUTOPUH IS MynsTUMEIUIHBIE CPEACTBA XPAHEHUS, IEpeJaud U

IIPOBENICHUS 3aHATUI npejcTaBiIeHus HHPOPMALIKH.

JIEKIIMOHHOIO TUIA

VYuebHble ayIUTOPUH IS JlaGopaTopHble yCTaHOBKH, U3MEPUTEIIbHBIE IPUOOPHI

IIPOBEAEHUS J1ab0OPATOPHBIX JUIs1 BBITIOJIHEHUS 1TAOOPAaTOPHBIX PaboT:

pabor: JIaboparopus — TumnoBoli KOMIUIEKT Y4eOHOTO 000PYAOBAHUS

AIEKTPUUYECKUX MAaTEPUATIOB «Quekrporexuuueckue Mmarepuans» ITM-CK;

(ayn.339) —  Kommnekr THUIIOBOTO n1abopaTopHOTO
o0opynoBaHus «OIIEKTPOTEXHUUECKNE
MaTepuanabl —  OJEKTpUYecKas  IPOYHOCTH)»
OTMDOIIL.001;

— TumoBol KOMIUIEKT y4eOHOTO OOOpYHAOBaHUS

«QuekTporexHuueckue Marepuans» 9TM2-C-K

VYuebHble ayTuTOPUH IS Jlocka, MynbTUMEIUUHBIN IPOEKTOP, IKPaH

IIPOBEJICHUS TPAKTUYECKUX

3aHSTHUH, TPYNIIOBBIX U

MHIUBUAYAJIbHBIX

KOHCYJIbTAIMH, TEKYILETO
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Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTopun

KOHTPOJISL U TPOMEKYTOYHOU
aTTecTaluuu

[Tomemenus nis
CaMOCTOSATEIBHOM PabOTHI

[epconanbuble KoMIbIOTEPHI ¢ makeToM MS Office,
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO

oOyJaromuxcs UH(POPMALIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCUTETA
[Momerenue mist xpanenust 1 | Cresutaxu, ceildbl Ui XpaHSHUsT Y4eOHOTO
pOo(UITAKTUIECKOTO 000pyI0BaHUS

00CITy)KUBaHUsI y4eOHOTO WHCTpyMEHTHI Ul peMOHTa J1ab0paTOPHOTO
000pyIoBaHuUs 00opynoBaHus
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