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1 HeJ’II/l H 3a1a4Y1 0CBOCHHUSA NTUCHHUIIJIHHBI

Leab oCBOEHUS AMCUUIUIMHBL (OPMHUpPOBAHUE Yy OOydYaromMXCs MPO(ECCHOHATBHBIX 3HAHUHA H
yMEHHIl B 00JIaCTU CTPOEHUS! KOHCTPYKLMOHHBIX M AJIEKTPOTEXHUYECKUX MaTEepHallOB, TPUMEHSIEMbIX IS
M3TrOTOBJIEHUS U PEMOHTA 3JIEKTPUUYECKUX MAIIMH U allapaTroB.

3amaun:

- TO3HAKOMUTD C TEXHOJIOTHEH TTOTYYSHHUSI KOHCTPYKITMOHHBIX M 3JIEKTPOTEXHUUECKUX MaTepUaJIOB, C
XapaKTepI/ICTI/IKaMI/I HN3TOTOBJICHUA UX DJICMCHTOB JISA nocnez[ylomero HCIIOJIB30BAHUA B 3H€KTpOTGXHH‘-I€CKI/IX
KOHCTPYKIIUSX U TprOOpax;

- ITIO3HAKOMUTH CO CTpOGHI/IeM KOHCprKHI/IOHHBIX 148 3JICKTpOT€XHI/I‘-I€CKI/IX MaTepI/Ia.HOB nu OGH&CTBIO
MIPUMEHEHHUS 3TUX MaTEPHAJIOB;

- HAY4YUTh aHATU3HPOBATH HAYYHO-TEXHUUECKYIO HH(POPMAIINIO, OTEUYECTBEHHBIN 1 3apyOeKHBIH OIBIT
M0 YKa3aHHOW TEMaTWKe, apryMEHTHPOBAHO BECTH ITUCKYCCHIO M TIOJEMHUKY II0 TEXHOJOTHU |
XapaKTEPUCTUKAM 3JIEKTPOTEXHUYECKUX MaTEpHaIOB.

- I/13y‘-II/ITb MGTOI[I/IKy BI:I60pa MaTepI/IaJIOB IJIA U3TOTOBJICHUA U peMOHTa BJIeKTpI/I‘IeCKI/IX MallluH 1
amnmaparos.

2 MecTo TUCHHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOH IPOrpaMMBbl

JucnunnuHa oTHOCUTCS K 6a30Boi yactu Osioka [] «/lucuurmabl (MOTyn )y
[IpepexkBusuthl gucuuruiunsl: b51./1.5.12 Qusuxka, b1./1.5.13 Xumus
[ToctpexkBusuThl qucuuiuiuabl: b1./].B.4 Ocnoswt an1ekmposnepeemuxu

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHMsI M0 IMCIUTIINHE

[Ipornece n3yueHus: TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIIUX PE3YIBTATOB 00yUEHUS

Kon u
[Tnaaupyemblie pe3yiabTaThl 00yUEHUS 110
HAaUMEHOBAaHHE Koz u HanMeHoBaHMe HHIUKATOpA
JTUCIUIIMHE, XapaKTepU3YIOIIne 3TaIbl
bopmMHUpyeMbIX JOCTUKCHHS] KOMITETEHITUU .
. (dbopMHUpOBaHNS KOMIIETEHIINHA
KOMIIETEHIIHUH
OIIK-5 Cnocoben |OIIK-5-B-1  JlemoHCTpupyeT 3HaHHE|3HATh:
HCIOJIb30BATh obnacrei MIPUMEHEHUS, CBOMCTB, | CTpoeHue KOHCTPYKIITMOHHBIX u
CBOHCTBa XapaKTEPUCTHK U METOJIOB UCCIICIOBAHUS | JIEKTPOTEXHUUECKUX MaTEepHUaioB U 001acTh
KOHCTPYKLIMOHHBI |KOHCTPYKIIMOHHBIX MaTepUasoB, [ IPUMEHEHUS] STUX MAaTEPHUAJIOB.
X U | BBIOMPAeT KOHCTPYKIIMOHHBIE MaTepUaibl | Y MeTh:
ANEKTPOTEXHUYEC (B COOTBETCTBMM ¢  TpeOyembiMu [[IpUMeHSITH  COOTBETCTBYIOUIMI  (U3UKO-
KHX MaTepHUaoB B|XapaKTEPUCTUKAMH IS MCTIOJIH30BAHUS B | MATEMATHUECKHIA anmapar, METOIbl aHaTnu3a U
pacuerax obrnactu npodeccroHanbHO | MOAETUPOBAHNUS, TEOPETUUECKOTO u
napameTpoB U | 1eATEIIbHOCTH HKCHEPUMEHTAIHHOTO UCCIIEIOBaHUS
PEKUMOB OIIK-5-B-2  JleMOHCTpHpyeT 3HAHME|KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYECKUX
00BEKTOB o0macreit IPUMEHEHNUS, CBOICTB, | MaTEpHAJIOB.
npodeccuoHallbH |XapaKTEPUCTUK U METOJOB HcclieioBaHus | BiageTs:
Ol IEATENBHOCTU |3JIEKTPOTEXHUUECKUX MaTepHaloB, | AHAIM30M HAyYHO-TEXHUYECKOH
BbIOMpaer 3IEKTPOTEXHUYECKHUE | HHPOpMAIUH, OTEYECTBEHHOT'O u
MaTepHabl B COOTBETCTBUU C|3apyOeKHOTO OTBITA IO YKa3aHHOM TeMaTHKe.
TpeOyEeMbIMU XapaKTEPUCTHKAMHU CriocoOeH BBIOMpaTh SJEKTPOTEXHUYECKUE U
KOHCTPYKIIMOHHBIE MaTepuabl B
COOTBETCTBUU C TpeOyemMbIMU

XapaKTepUCTUKAMHU




4 CTpyKTYpa U collepKaHue QU CUUILTHHBI
4.1 CTtpykTypa 1M CUMIIIMHbBI

OO6mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHbIE eAMHUITHI (144 akageMUYecKuX Jaca).

TpynoemMkocTs,
Bun pabothr aKaJICMUYECKHX YaCOB

2 ceMecTp 3 cemectp BCETO
O01mast Tpy10éMKOCTh 72 72 144
KonrakTHas pa6ora: 8,5 12,5 21
Jlextum (JI) 4 8 12
JlaGopatopusie padotsl (JIP) 4 4 8
[IpoMexyTouHas aTTecTans (3a4eT, SK3aMeH) 0,5 0,5 1
CamocrosiTesbHast padora: 63,5 59,5 123
- 8bINOIHeHUe KOHMPOoIbHoU pabomsl (KonmpP); 45,00 41,00 86,00
- CAMONOO20MOBKA; 18,50 18,50 37,00
- n10020Mo6Ka K 1aOOPAMOPHLIM 3AHAMUAM,; 14,50 14,50 29,00
- noo2omoexa Kk oug. 3auemy.) 4,00 4,00 8,00
Bua uTOoroBoro KOHTpoOJIA (3a4eT, IK3aMeH, aug. 3a4. aug. 3au4.
auddepeHPOBAHHBIN 3a4€eT)

Paznensl AuCIUIUIMHBL, U3y4aeMbIe B 2 ceMecTpe

KonnuecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAuTopHas BHEayI.
paznena BCETO aboTta

1113 | P pabora

1 Kpucramimyeckoe cTpoeHHe METaIOB 14 2 - 2 10

2 KenezoyriiepoaucTsie CIIaBbl 24 2 - 2 20

3 OCHOBBI TEpMUUYECKOW 00PaOOTKH CTaTH 14 - - - 14

4 JlernpoBaHHbBIE CTAIM U CIJIABbI 20 - - - 20

Hroro: 72 4 - 4 64

Paznensl nuCUIUIMHGL, U3y4aeMble B 3 cemecTpe

KonmuecTBo yacoB
Ne HaumenoBanue pazzaenos ayAutopras BHEay/I.
paznena BCETO aboTta
1113 | JIp pabora
5 IlBeTHBIC METAIIBI 22 2 - - 20
6 Marepuaibl ¢ 0COOBIMH JICKTPUUESCKUMHU CBOHCTBAMHU 26 4 - 2 20
7 Marepuaisl ¢ 0cOObIMU (PU3HUECKUMH CBOMCTBAMU 24 2 - 2 20
Hroro: 72 8 - 4 60
Bcero: 144 | 12 - 8 124

4.2 Coagepxxanue pa3iejoB IUCHUNINHbBI

Paznen 1. Kpucramiudeckoe cTpoeHHMe MeTaNI0B. THUIBI KPUCTAUIMUECKUX PEUIETOK M HX
OCHOBHBIE XapakTepucTuku. Anuzorponus. [lonumopdusm. Mexanusm u OCHOBHBIE 3TaIlbl KPUCTAIITU3ALUH.
DHepreTuyeckre YCIOBHs Tpolecca Kpuctayumsanuu. Kpucramanueckoe cTpoeHHe CIMTKOB. JledekTs
KPUCTAJUTMYECKON pereTkd. Tumbl ToOuedHBIX Ne(EKTOB M MX BIMSHUE HAa CBOMCTBA CIUIABOB. JIMHEWHbIE
nedexTsl — auciaokauuu. TUmbl AucIOKauui. YNpOYyHEHHE NMPH XOJOAHOW IUIACTHUYECKOU JehOopMaluy.
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Crpoenue crutaBoB. TBepible pacTBOPBI BHEAPEHHUS U 3aMELICHUS.

Pa3nea 2. Keneszoyraepoaucrbie ciiasbl. JKene3o u ero coeiMHEHUs ¢ yriaepoaoM. J(narpaMMbl
COCTOSIHUSI JKEJI€30-LIEMEHTUT M kene30-rpadur. CTPYKTypHbIE COCTABISIONIME >KEIEe30yTIEPOIUCTHIX
crmaBoB. Kiaccugukamuss 1 MapKUpOBKa KeNe30-yriepoJuCThIX CIUIaBOB. METOJbI UX OIpeNeseHusl.
Binstnue MeTo10B OJIy4eHUs CTAIM U YyTyHa Ha UX CBOWCTBA.

Pazgen 3. OcHoBbl TepMHueckoii 00padoTkum craam. Bunel tepmuueckoir 006paboTKH.
[IpeBpanieHus npyu HarpeBe M OXJIAXIACHUU. BUbl OT)KWra U HOpMaU3aluu CTaau. TEeXHOJIOTHS 3aKalku 1
OTIIyCKa CTaJM M MX BUJBL. 3aKaJMBACMOCTh W INPOKATUBAEMOCTb CTaimu. JledeKkThl BO3HHUKAIOIIKE IPH
TepMUYecKoi 00paboTke cTann.. TexHuka 6€30MacHOCTH IPH TEPMUYECKON 00pabOTKE CTaIH.

Pa3nes 4. JlermpoBaHHbIe cTaJM M CIUIaBbl. BiusHue Nerupyrommx 3J€MEHTOB Ha CTPOCHHUE U
CBOMCTBa cTajgu. MapKupoOBKa JIETMPOBAHHBIX CTajied W WX Kiaaccudukamus mo crpykrype. OOmacTu
MPUMEHEHHSI KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIBHBIX JIETUPOBAHHBIX cTasieil. CTaau U CIUIaBbl C OCOOBIMHU
CBOMCTBaMM — HEprKaBEeIOIINeE, KapOIIPOYHbIe, MATHUTHBIE, CILIaBbl C OCOOBIMU (PU3UYECKUMH CBONCTBAMHU.
Koppo3us metanios.

Pa3nen 5. IBeTtHble MeTa/uibl. CrutaBel Ha OcHOBE Meau (OpoH3bl U JaTyHH). CocTaB, CBOWCTBA H
MapKHpoBKa criaBoB. CIsIaBbl Ha OCHOBE aIIOMUHUSA (AeopMupyemble HEyIpouHsieMble, edhopMupyembie
yIpouHseMble, JuTelHble). MapkupoBka cmuiaBoB. CriaBel it TepMonap. KoHTakTHBIE MaTepualibl.
DNEKTPUUECKHUE XapAKTEPUCTUKH CIIIIaBOB. CBEPXIIPOBOAHUKN U KPUOIIPOBOJIHUKH.

Pa3znen 6. Matepuanbl ¢ 0cOObBIMH JIeKTPUUYECKUMHU cBolicTBaMu. Knaccudukaius MaTepraios
I10 JIEKTPUYECKUM CBOMCTBAM U UX 30HHAs CTPYKTypa. Marepuassl BBICOKOU IPOBOAUMOCTU. Marepuaisl ¢
BBICOKUM 3JIeKTpoconpoTuBieHneM. XKapocroiikue cruiaBbl. [lomynpoBoaankoBbie MaTepuanbl. CoOCTBEHHAsS
U TpUMEcCHass IPOBOJUMOCTh B IOJYIPOBOAHMKAX. 3aBUCUMOCTb YJIEINbHOW 3JIEKTPOIPOBOAHOCTH,
MOJBIKHOCTM W KOHIEHTpAallMM HOCUTENeW 3apsga oT TemnepaTypol. Pasnuunbie »ddextsr B
NOJIyNpoBOAHUKaX. JudnexTpuku. Buapl mnonsgpusanuu. OKBHUBAJIEHTHAas CXeMa  AMAJIEKTPHKA.
Krnaccudukanus qusnekTpuKkoB M0 MEXaHU3MaM MOJISIPU3aLIUM.

Pa3znesn 7. MarepuaJjbl ¢ 0cOOBIMH (PM3MYECKMMH CBOHiCTBAMH. MarHuTHbIE XapaKTEPUCTHKHU
Marepuana. Kiaccudukamuss BemecTB MO B3aMMOJCUCTBHIO € MarHUTHBIM —mosieM. [lpupona
¢deppomarneTusma. JloMmeHHas CTPYKTypa. MarHUTHBINA THcTepe3nc. MarHuTHasi aHU30TpONus. MarHuTHas
MIPOHUIIAEMOCTh M MAarHUTHbIE NOTEpU.TEXHUYECKH YUCTOE Kene30. KpeMHHCThIE 3JIeKTpPOTEXHHUYECKUE
cramu. [lepmamnmon. Anbcudepsl. MarHUTOIMANEKTPUKA. MarHutomsrkue (epputhl. XapaKTepUCTHKH
MarHuTOTBEPABIX ~MaTepuaioB. MarHuroTrBepAple CTaad M CIUIaBbl. MeTauloKepaMHYecKue |
METaJUIOIJIACTUYECKHEe MarHuThl. MarHurtorBepisie ¢epputhl. Ilmactuuecku negopmupyemble CIIIaBbl.
MarsuTHbIe MaTepHalIbl CIIEUAITU3UPOBAHHOrO Ha3HaUYeHUs1. CBOMCTBA MArHUTO-MSTKUX U MATHUTOTBEPABIX
MaTepuanoB. MarHUTOCTPUKIIMOHHBIE cTand. CIIIaBbl € 3aJaHHBIM K03()(PULIMEHTOM TETIIOBOTO PACIIUPEHHUS.

4.3 JlabopaTopHbie pabOTHI

Ne Komn-Bo
Ne JIP HaunmenoBaHnue 1abopaTopHbIX paboT
pazaena 4acoB
2 ceMecTp
1 1 HcnblTanue MaTepralioB Ha TBEpAOCTh METOIOM PokBeinna. 2
2 2 M3ydyeHne MUKPOCTPYKTYPHI KEJIE€30YTIEPOUCTHIX CILIABOB 2
3 cemectp
5 5 BnusHue Ttemmeparypbl Ha IMOTEpPU MOLIHOCTHM B IPOBOJHHUKOBBIX )
MaTepuasax JUHHUH dJIeKTponepeaay
6 6 Brnusinue npumecel Ha 3JIEKTpUYECKHE CBOMCTBA MOJIYNIPOBOTHUKOB 2
Hroro: 8

4.4 KoutpoabHas padora (2, 3 cemecTpbl)

4.4 Ilpumepsnl 3a1aHNi )11 KOHTPOJBLHOM PpadoThI B 2 cemecTpe

[.OCHOBBI ®A30BbIX PABHOBECHIA
[poBectn anamu3 7—x muarpammbl cocTostHus cucteMbl Cu — Al
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Pacnieyarars Bech BapuaHr.

Onpenenuth TeMreparypbl IUIaBlIeHUs (HIH paciaia) KOMIOHEHTOB U COSAMHEHHM.

Haiitu Tpexdaznble paBHOBECHs], HAa3BaTh UX  COCUUTATD, CKOJIILKO PABHOBECHI KaXKIIOTO THUIIA.
[TponymepoBath TrHNH (Ha30BBIX PABHOBECH M HAKCATD JIS KXKIOU 13 (pa3, Kakue JIMHUU K Hel OTHOCSTCSL.
Js coctaBa 10 % (Bec.) Al u remneparypst 700 °C onpenenuts: a) kKakue (pa3bl HAXOAATCSI B PaBHOBECHH; 0)
XUMHAYECKUH COCTaB KaX/10¥ U3 (ha3; ) OTHOCUTENHHOE KOIMYECTBO (pa3 1o MPaBIITY pblyara.

kW =

I1. BbIBOP MATEPUAJIA

Ha 3aBojie M3rotraBiauBajiid Bajbl IBUTaTeIell BHYTPEHHETO CropaHus auaMmerpoM 60 MM M3 cTalu ¢
npenenom tekydectd 200-230 MIla u otHocuTensHbIM yanuHenuem 20-22%. B nanbHeiimem ObUT moydeH
3aKa3 Ha BaJibl TAaKOr'o K€ AuaMeTpa Ui 0ojee MOIIHBIX ABHUraTesei; 3aBoJ AOJKEH ObLI rapaHTHPOBATh
Tpeses TeKy4eCTH; Ul BaIoB OJHOro Turna He Huke 600 MIla u ymapHyro BaskocTh He Huxe 600 kJIk/M?;
J7Is BajioB Apyroro Tuma He Hipke 800 MIla u ynapHyio BsaskocTs He Huke 800 kJx/M%. YkasaTh cranm,
PEXUM TEpMUYECKOIl 00pabOTKH, CTPYKTYpy M MEXaHHMUECKHE CBOMCTBA MOCIE OKOHYATEIbHON 00pabOTKH.
VYkazaTh, Kak UI3MEHUTCS] OTHOLIEHUE G0,2/Cp Y BBIOPAHHBIX CTaJICH B pe3yJIbTaTe BBINOJIHEHUS YIyqlIatoIei
TepMudeckoi o0paboTku. Onmcare o0liee Ha3HAYEHUE CTAJH, CIIOCOO MApKUPOBKU, BHIOPAHHBIE PEKUMBI
TEPMUYECKON 00pabOTKU U HX BIMSHUE HA MEXAaHUUYECKHE CBOMCTBA U CTPYKTYpY CTalH, JaTh ONpEACICHHUE
paccMaTpuBaeMbIM MEXaHUYECKUM CBONCTBAM.

4.5 IlpuMepsl 3axaHnii 1151 KOHTPOJIbHOH padoThI B 3 ceMecTpe

1. HaiiTu MHIyKTUBHOCTb KaTyIiku Ly pu Temnepatypax t) u t

Ne n/mt Mapka ¢eppura n Dxdxh (mMm) t, °C tz, °C
1. 100 HH 40 17x10x6,5 - 20 + 50
2. 7BH 44 7x4x2,5 -12 +49
3. 400 HH1 60 15x7x4,8 0 + 50
4. 600 HH 70 24x13x7 + 10 + 40
5. 1000 HH 80 27x15%x6 - 30 + 20

2. PaccumTaTh MOTEpH MOLIHOCTH B JIMHUM dMeKTpornepenad mpu t; °C u t °C:

Ne | TIlIposox. Fe nxd, Al nxd, U, Pyer, t; °C t, °C [, kM
n/n Mapka MM MM kB kBT




1. | ACO(600) 19x 2,2 54 x 3,69 500 1600 -27 +27 12
2. | ACK (300) 7x3,2 28 x 3,66 110 640 -20 + 40 25
3. | ACK (240) 7x2,8 28 x3,29 110 720 -15 + 45 21
4. | ACK (400) 19 x2,8 28 x 4,24 220 840 -17 + 37 27
3. ACK (50) 1x3,2 6 x3,2 0,4 120 -35 + 30 20

5 YyeOHO-MeTOAMYECKOE 00ecTIeueHHe TN CIUIIINHBI
5.1 OcHoBHas 1uTEpaTypa

1 MarepuanioBenenue.  KOHCTpYKIIMOHHBIE M JJIEKTPOTEXHUYECKHE  MaTepUaIbl.
[DnexTpoHHEIH pecypc] : Marepuanbl U 3neMeHTHl dnekTpoHHoi Texuuku / W.JI. HoBukos, P.I1. Jlukapesa,
T.C. Pomanoga. - HoBocu6.: HI'TVY, 2010. - 56 c.: ISBN 978-5-7782-1479-8.

5.2 lonosiHuTEIbHAS JIUTEPATypPa

1. [Tpusanos, E.E. DnekTpomarepuanoBeneHue [DneKTpoHHbBIN pecypc] : yueb. mocodue / E.E.
[TpuBanoB; CTaBpOnoOabCKUN TOCYJApCTBEHHBIN arpapHblid yHUBepcuteT. — CraBponosb: AI'PYC, 2012. —
196 c.

2. DNEeKTPOTEXHUYECKUE MaTepHaIbl U u3nenus : yaueonoe nocooue / . A. Tumodees. — CII6.:
Jlans, 2012. — 267 c.: wi1. — Y4eOHuku 11 By3o0B. CrienuanbHas muTepatypa. — bubnmorp.: ¢. 252-263. —
ISBN 978-5-8114-1304-1. http://opac.lib.tpu.ru

3. DJNEeKTPOTEXHUYECKOE W KOHCTPYKIMOHHOE MaTepuanoBelieHue : mpakTukym / A. B.
YTronbHUKOB; YpanbCKuil rocynapcTBeHHbIN TopHBIM yHHBepcuteT (YITY). — ExarepunOypr: U3n-Bo
YITYVY, 2015. — 81 c.: un. — bubnuorp.: c. 80. http://opac.lib.tpu.ru

4. boumapenko, I'.I'. OcHOBBI MaTepuanoBeneHusl [DNeKTpoHHBIH pecypc] : yueOnuk / I'.T.

bonpapenko, T.A. Kabanosa, B.B. Pribanko ; non pen. I'.I'. bonmapenko. — 2-e u3a. (311.). — DIEKTPOH.
tekcToBble daH. (1 daitn pdf : 763 c.). — M. : BUHOM. Jlaboparopus 3Hanuii, 2015. — (YueOHuUK ms
BeIcied mikoibl). — CucreM. TpeboBanus: Adobe Reader XI ; sxpam 10". - ISBN 978-5-9963-2377-
7http://znanium.com/catalog.php

5. ®enotos, A.K. dusnueckoe marepuanoseaeHue. Y. 2. dazoBble NpeBpalleHNs B METaIax U
crutaBax [DeKTpoHHBIN pecypc] : yueb. mocodue. B 3 4. / A.K. @enoroB. — Munck : Beim. mik., 2012, — 446
c.: ui. - ISBN 978-985-06-2063-7. http://znanium.com/catalog.php

6. [locsuna, T.A. Meroaudeckue peKOMEHIAIMK JUIsl TPOBEICHHs JIA0OPATOPHBIX pPadboOT o
mucuuruinHe «b.1.5.20 DnexkTporexHuyeckoe U KOHCTPYKIMOHHOe MaTepuanoseneHue» / T.A. Ilocsruna;
Kymeprayckuii pumman OI'Y — Kymepray: Kymeprayckuit punuan OI'Y, 2015. — 69 c.

7. locsuna, T.A. Meroanyeckre pPEeKOMEHIAIMHM U BBIIOJHEHHS KOHTPOJLHOM paboTHI IO
TUCIUTIINHE  «DJIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOe MarepuanoBeaenue» / T.A. Ilocsaruna;
Kymeprayckuii puman OI'Y — Kymepray: Kymeprayckuit punuan OI'Y, 2015. — 62 c.

8. Ilocsmna, T.A. MeTtoauueckue pEeKOMEHJAIMH 10 OPraHM3aLUU CaMOCTOSATENLHONW paboThl MO
TUCIUTIIMHE — «DJEKTPOTEXHUUECKOE W KOHCTPYKIIMOHHOe MarepuanoBenenue» /T.A. Ilocsruna. —
Kymepray: Kymeprayckuit punuan OI'Y, 2019. — 72 c.

5.3 llepuoguveckne U3TaHUsA

1. DOnektpudectBo: x)ypHan. llognucHoit wunHmekc 71106. — depepanbHOE TOCYIapCTBEHHOE
OroKeTHOE 00pazoBaTEbHOE YUPEKICHHE BBICHIET0 0Opa3oBaHWs HalmoHANBHBIN HCCIIETOBATEIbCKHIA
yHuBepcurer MOU, ISSN 0013-5380, 2019.

2. DHeprobe3omnacHOCTh U dHeprocoepekenue: xxypHai. [loanuchoit unaexc (Pocnedats) - 84676 u
46577. - YacTHOe yYpeKIEHHE BBICHIETO 00pa3oBaHUs MOCKOBCKHH HMHCTHTYT SHEProOE30MacHOCTH H
sHeprocoepexenus, ISSN 2071-2219, 2019.


http://opac.lib.tpu.ru/
http://opac.lib.tpu.ru/
http://znanium.com/catalog.php
http://znanium.com/catalog.php

3. Temnosuepreruka. TemmocHaOxkenue: >xypHasl. IlommucHolt wuaekce 18323. - OOmecTtBo ¢
OTPAaHUYEHHOW  OTBETCTBEHHOCTHIO  MeEXIyHaponHas  akaJeMHuYecKas  W3JaTelnbCKass  KOMITaHHS
"Hayka/UuTepnepuoauka", ISSN 0040-3636, 2019.

4. HoBocTH »3JIEKTPOTEXHUKHU: HIIEKTpOH. XypHal. IlognucHoil wunzaexkc 14222, - 3akpsiToe
akronepHoe o6mecTBo "HoBocTu Dnexkrporexnuku'. Pexxum noctyna: http://www.news.elteh.ru

5.2 UnTepHeT-pecypchl

— http://www.edu.ru — @enepanbublit mopran «Poccuiickoe 00pa3oBaHuey;

— https://minobrnauki.gov.ru — OduunanbHbli callT MUHUCTEPCTBAa HAYKH M BBICIIET0 00Pa30BaHUs
Poccuiickoit ®enepaiuu;

— http://window.edu.ru  — Tloptan  MHQOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B
o0pa3oBaHNH;

— http://rucont.ru - Hanmonaneuslit iudposoit pecypc «PYKOHT» 3BC OI'Y;

— http://www.biblioclub.ru - YauBepcuteTckas Onbimoreka OHJIalH;

— http://znanium.com - 3bC Znanium u3natenscTBa «MHbDpa-M».

— http://www.nelbook.ru/ - DnexTpoHHO-0HOIMOTEUHAS cucTeMa st dHepreTukoB "HIJIBYK

— http://www.swrit.ru/gost-eskd.html Crarmapter ECK/]

— https://universarium.org/catalog - «Yausepcapuym», Kypcel, MOOK: «BBeneHne B HAHOTEXHOJIOTHIY;

— https://aist.osu.ru - Cucrema AUUCCT - ABromatusupoBanHas utepaktuBHas Cucrema CeTeBoro

TectupoBanus

5.5 IlporpammHoe o0ecneyeHne, NMpoecCHOHAJbHBIE 0a3bl JAaHHBIX M HH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI COBPEeMEHHbIX HHPOPMALIMOHHBIX TEXHOJIOT U

—  OmnepauunonHnas cucrema Microsoft Windows

— ITaker macTonbubIX mpuioxkennit Microsoft Office (Word, Excel, PowerPoint, OneNote,
Outlook, Publisher, Access)

—  IIpunoxennst Microsoft Visio

—  HMurerpupoBanHas cucrema pemeHus Matemarnueckuxsanad: PTC MathCAD University
Classroom Perpetual

— HMHTerpupoBaHHas cHCTEMa PEIICHHs MHKCHEPHO-TEXHUYECKUX M HAydHBIX 3a1ad: MathWorks
MATLAB R2009a

— Cucrema TpeXMEpHOTO MOJICITUPOBAHUS B MAIITMHOCTPOSHUH U IPUOOPOCTPOCHUH -
VYuusepcurerckas munensus KOMITAC-3D

— AntuBupyc Dr.Web Desktop Security Suite

— becmuratnoe cpenctBo npocmotpa ¢aiinoB PDF Adobe Reader

—  CB0OOaHBIH (halIoBBINA apXxuBaTOp 7-Zip

— IIpuxnagHoe nporpaMmMHoe obecriedenue odmero HasHaueHus Snaexc. bpaysep

6 MartepuajJbHO-TeXHHMYECKOE O0ecrieYeHHne TN CUMILTUHbI

JlekIMOHHBIE W TIPAKTUYECKUE 3aHATHS TMPOBOMATCS B ydeOHBIX aynuropusix. s mpoBemeHus
1abopaToOpPHOro MPAKTUKYMa MPeIHA3HAUYEHBI CIICITUATN3UPOBAHHBIC Ta00paTOPUH:

- 2103 JlabopaTopus «JlaGopaTop¥st 3J€KTPOIHEPTETUKH M SHEPTOCOEPEIKEHHUSD)

Jis mpoBeneHus 1abOpaTOPHBIX pabdOT MCHOJIB3YIOTCS YHHUBEpCaJIbHBIC J1a0OpaTOPHBIC CTEH/IBI.
ba3oBbIie 3KCTIEPUMEHTHI BBIOIHSAIOTCS Ha THIIOBOM JaOOPaTOPHOM 000PYIOBaHUM «DIIEKTPOTEXHUYECCKUE
MaTepUab».

[Tomerenne 11t cCaMOCTOATENbHON PabOThl 00YYarONIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
MOAKIIIOUeHHOW K ceTn «UWHTepHeT», W oOecrmeueHueM JAOCTyma B D3IEKTPOHHYIO HWH(OPMAIMOHHO-
oOpasoBarenbHyI0 cpeny punmana.


http://www.news.elteh.ru/
http://www.edu.ru/
http://window.edu.ru/
http://rucont.ru/
http://www.biblioclub.ru/
http://znanium.com/
http://www.nelbook.ru/

K paboueit npocpamme npunazaomes:

e DOHJ OIEHOYHBIX CPEICTB IS MPOBEICHUS MPOMEKYTOYHONW ATTECTAIMH OOYYAIOMIMXCS IO
JTUCIUIUINHE;

e Meroanueckrue peKOMEHIAINH JIJIsl 00YYAIOIIHXCS IO OCBOCHUIO TUCITUTUIAHEIL:

Meroaudeckue peKOMEHJAIMKA Il TPOBEACHHS JabOpaTOpHBIX pabOT MO JAWCIUIUIMHE
«INEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MAaTepraIoBEACHUE)

Mertoaudeckue peKOMEHIAINN JUISL  BBITIOJIHEHUSI KOHTPOJBHOM pPaOOThI MO JHUCHUILIAHE
«INEKTPOTEXHUUYECKOE U KOHCTPYKIIMOHHOE MAaTepraIOBEACHUEY

Meroaudeckue pPEKOMEHIAIMK 110 OpPraHU3alMH CaMOCTOATENBbHONW pabOThl MO JAWCIUILUIMHE
«INEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepraIOBEACHUEY
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