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1. llesu u 3212494 AU CIUILIHHBI

Lenpro AMCUHUIUINHBI SBISIETCS] YCBOCHHE (PyHIaMEHTaIbHBIX 3HAHUI B 00JIaCTH
MaTepHaJioB ¥ KOMIIOHEHTOB JIEKTPOHHON TEXHUKHU. 3aaueil TUCHUTUIHHBI SBISIETCS
MOJTyYeHNE HaBBIKOB B MPUMEHEHHH MOYY€HHBIX 3HAHUN JJI UCTIOJIB30BaHUS HX TIPU
POEKTUPOBAHUHU M TEXHOJIOTHH IEKTPOHHON TEXHUKU C YUYETOM MHAUBHTYaTbHBIX
0COOEHHOCTEN MaTepuasoB.

Kparkoe conepxanmne TUCHMILTHHBI

Marepuansi snekrponHoit TexHuku (I7T). [lonstue: marepual, BemecTBo, CBOMCTBO,
napameTp, XapakTepucTuka, kauectBo. Kinaccupukauus marepuanos IT. CocTtaB u
CTPYKTypa MarepUaJIOB. XUMUYECKHAN COCTAB MaTepralia U pojlb IIPUMECEN B HEM.
Crpykrypa marepuana. Kpucrainuyeckoe crpoeHue marepuana. Jlepexro
KPUCTAJUIMUECKOTO CTPOCHHUSI, UX CBA3b co cBoMcTBaMu. CrtaBbl. CocTaB u cTpoeHue ¢as:
TBEPJbIE PACTBOPBI, MEXaHUYECKNE CMECH, XUMUYECKHE COCANHEHUS.
HNHTepmeTamnyeckue coequHeHns. BinsgHue Tia quarpaMMbl COCTOSIHHS HA XapakTep
U3MEHEHHMsI CBOMCTB ciuiaBa. OCHOBHBIE CBOMCTBA MATEPUAJIOB, UX IIaPAMETPHI U
XapaKTEePUCTUKU: MEXaHUYECKUE, TEINIOPU3NIECKUE, ONITUUECKUE, IITEKTPUIECKUE,
xumudeckue u ap. Ucnpitanus Matepuanos. TpeboBanus k MmaTepuanaM. Beroop
MaTepHUaaoB B 3aBUCUMOCTH OT HA3HAYEHUS U YCIOBUM JKCIUTyaTaluy, CTOUMOCTH.
DneMeHThI 30HHOU TEOpUU. DHEpreTHuecKas AuarpaMmma 30HHo# teopuu. [lonstre o

1 dy3uoHHOM ciocoOHOCTH MarepuaioB. [IpoBoiHUKOBEIE MaTepuaibl. Pu3nyecKas
IIPUPOJA IEKTPONPOBOAHOCTH. OCHOBHBIE CBOWCTBA, BIUSHUE HA HUX PA3JIMYHBIX
(akTOpOB: MPUPOABI MaTEpHAIIa, TPUMECEN, TEMIIEPATYPbl, CTPYKTYphl. TpeboBaHus K
IPOBOJHUKOBBIM MarepuaiiaM. [Ipumenenne metamioB B T B 3aBUCUMOCTH OT UX
(GYHKIUH: IIEKTPOTEXHUYECKUX, KOHCTPYKIIMOHHBIX, aJr€3NOHHBIX, BEHTHIIbHbIX,
OapbepHBIX, 3aAIUTHBIX. OCOOEHHOCTH TOHKOIIEHOUHBIX METANINYECKUX MPOBOAHUKOBBIX
marepuasioB. Kinaccuduxanusi npoBOAHUKOBBIX MaTepHalioB: ¢ MAJIbIM U OOJIBIINM
YAEIBHBIM NIEKTPUYECKUM COIIPOTUBIICHUEM; MAaTEPUaIbl LI TEPMOIIAP; KAPOCTOUKHUE
IIPOBOJTHUKOBBIE MaTe€pHalibl; MPOBOASAIINE MOAU(PUKALIMY YITIEPO/a; CBEPXIIPOBOIHUKY;
KPHUOIIPOBOIHMKH; CTEKI0IMAIIHN; MAaTEPUAIIBI IS WEKTPUUECKUX KOHTAKTOB;
KOMIIO3ULIMOHHBIE IPOBOJIHUKOBBIE MATEPHUAJIBI. XaPAKTEPHUCTUKA OCHOBHBIX HA3BaHHBIX
Ipynn IPOBOJHUKOBBIX MaTepHanoB, ux npuMmenenue B JT. [loaynpoBogHUKOBBIE
MaTepuaibl, OCHOBHBIE OTJINYHSI OT ITPOBOJTHUKOBBIX MAaTEPUAIOB U AUIIIEKTPUKOB.
Knaccuduxanusa nonynposoguukoB (I1IT) mo mpupose, cocraBy, uucrote. JlerupoBanue.
JHonopusie u aknentopusie [111. Co6cTBeHHBIE, TPUMECHBIE, KoMIIeHCcupoBaHHbIe T1I1.
OcHoBHbI€ cBoiicTBa AneMeHTapHbIX [111, momynpoBoaHukoBbix coenuHennid Tuna AIIIBY,
AIIBVI, n ux npumenenue. Metonpl nosydeHus yuctoix marepuanon [111: BelpaniuBanme
U3 pacIjiaBa, 30HHOM TUTeNIbHOM MIaBKU, OECTUreNIbHOM 30HHOH mi1aBkU. CyTh METOJIOB,
IpEeUMyIIeCTBa, HenocTaTku. Jusnexkrpuueckue marepuansl. Knaccudukanus
IURIEKTPUKOB (/].) Mo Ha3HAYEHUIO, MOCTOSIHCTBY CBOMCTB, arperaTHOMY COCTOSIHUIO,
IpUpPOE, XUMUYECKOMY cocTaBy. OCHOBHBIE cBoMcTBa [l., mongpuzanus /., ee BUIbL.
CnionTaHHas (CaMONPOU3BOJIbHAS ) TTONIIpU3aIsl. BiausHue pa3andabix (GakToOpoB Ha
NOJIIPU3ALIMIO, UcTIob30BaHue B DT; anexkTponpoBoHOCTh /1., €e BUJIbI, BIUSIHHE
pa3INyYHbIX (PAaKTOPOB HA ANEKTPONPOBOAHOCTD [I.. OObeMHast U TOBEPXHOCTHAS
ANIEKTPONPOBOAHOCTD; OTEPH B /., BUIIbI IOTEPD, BIUAHUE PA3IMYHBIX (DaKTOPOB HA
notepu B J.; anexkrpuueckas npoyHocTs /., mpo0oil, BuabI mpo0osi. DieKTpuyecKas
IIPOYHOCTH IUIEHOK; HArPEBOCTOMKOCTD AIEKTPOU3OJISIIUOHHBIX MATEPUAIIOB.



DNEeKTPON30JIALMOHHBIE MaTEPHUAJIbl; MaTEpHUalIbl OPraHUUECKOM PUPOIBI: MOISPHbIE
(¢ropomnact-3, oprerexiio, MOJIMBUHUIXIIOPU, JaBCaH, MOJIMYPETaH U JIp.) U
HENOJSIpHbIE (ITOJUATUIIEH, TOJIUIIPONIUIIEH, TOJIUCTUPOI, (TOpOIIAacT-4 U JIp.),
TEPMOILJIACTBI; MaTEPHAJIbl HEOPraHUYECKOU IMPUPOBI: CTEKIIA, CUTAJUIBI, KBapLl, KEPAMHUKA
TEXHUYECKAs U 3JIEKTPOTEXHUYECKas (yCTaHOBOYHAS U KOHJIEHCATOPHAs);aKTUBHbBIE
JTURJIEKTPUKH: TIb€30KEPAMUKa (ITb€303JIEKTPUKH ), TUPOIIEKTPUKHU, CETHETONIEKTPHKH,
aneKkTpeThl; HazHaueHne NU3IeKTpUYeCKUX U U30JIALMOHHBIX MaTEPUAIOB, OCHOBHBIE
CBOMCTBA M XapaKTEPUCTHUKHU, COCTaB, npuMeHeHne B JT. Maruutusie Marepuansl. Geppo-
u ¢peppumarieTu3m. OCHOBHbIE MarHUTHBIE XapaKTepucTuku. HamarnnunBanue u
nepemaranunBanue. Knaccudukanus MarHuTHeIX MaTepuanoB. OTINYUTEIbHbIE CBONCTBA
U IPUMEHEHUE MarHUTHBIX MAaT€pPUAJIOB pa3HbIX rpyiil. [I[pumMeHeHne MarHuTOMSATKUX
marepuainoB (MMM). Marautorsepabsie marepuaibsl (MTM) paznuunbix rpynn. MTM u3
nopowkoB. MTM Ha 0CHOBE pellko3eMeNbHBIX MeTalIoB. OCHOBHBIE XapaKTEPUCTUKH,
npUMeHeHue. Marepuaisl cCeualbHOr0 Ha3HaueHus. MaTtepuaibl HAHOIJIEKTPOHUKH.

2. Komnerenuuu o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAeT: OCHOBHbIE MaTe€pHaJIbl, UCIOIb3yEeMbIE B
IEKTPOHMKE; KIIFOUEBBIE KOMIIOHEHTHI,
MCIIOJIB3YIOIINECS B AIEKTPOHHBIX CXeMax
'YMeeT: OCyIIeCTBIATh MOoAO0p MaTepUatoB s
W3TOTOBJICHUS 3JIEKTPOHHOU TEXHUKH

OIIK-1 Cnoco6eH HCIOIb30BaTh MOJIOKCHHS,
3aKOHBI 1 METOJIBI €CTECTBECHHBIX HAYK H
MarT€MaTukKu Ijist peIHeHI/ISI 3a1a4 HH)KGHGpHOfI
JIEATEILHOCTH

3HaeT: OCHOBHBIE METO/IbI SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHNs CBOMCTB MaTepUalioB U apaMeTpoB
OIIK-2 CnocobeH caMOoCTOATEIbHO IPOBOJIUTh  [KOMIIOHEHTOB 3JIEKTPOHHON TEXHUKH

HKCTIIEPUMEHTAJIbHbIE NCCIIEA0BAHMS U HCTIONB30BaTh{YMEET: IPOBOIUTH U3MEPEHNUS CBOMCTB MaTepHallOB

OCHOBHBIE TIPUEMBI 00paOOTKH U NIPEACTABICHUS [M ITAPAMETPOB KOMIIOHEHTOB 3JIEKTPOHHOM TEXHUKHU

MOJTYYEHHBIX JTaHHBIX lMeeT npakTUYeCKH OIBIT: H3MEPEHUS CBOMCTB

MaTepHaJIOB, IPEICTABICHUS U 00padOTKH
HKCIIEPUMEHTAJIbHBIX JAHHBIX

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens npeanIecTBYOMNX JUCIUIUINH, [lepedens nocieayOMMX AUCHUILINH,
BUJIOB pabOT y4eOHOTro IyIaHa BUJIOB paboT
1.0.27 UnTerpanbHas 2JIEKTPOHUKA U
HaHO3JIEKTPOHUKA,

1.0.19 CxemMoOTeXHHUKa,

@®/1.02 KBaHTOBBIE TEXHOJIOTHH: COCTOSTHUE U
MEePCIEKTUBBI,

1.0.26 HanosnekTpoHuka,

1.0.17 Mertposnorus, cTaHAapTU3aLUS 1
TEXHUYECKHUE U3MEPECHHUS,

1.0.21 CraTucTu4eCcKue OCHOBBI
WHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX,
[Ipou3BoACTBEHHAS MTPAKTHKA (TEXHOIOTHYECKas,
POEKTHO-TEXHOJIOTHYecKast) (6 cemectp)

1.0.28 BBenenue B GU3NKY TBEPIOTO TEINA,
1.0.11 ®uzuka,

1.0.09 Jluneiinas anreOpa U aHaIUTHYECKAs
reoMeTpus,

1.0.08 Maremaruueckuii aHaIu3




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.08 MaremMaTi4eCcKUi aHaIn3

3HaeT: 00JacTH MPUKIATHOTO IPUMEHEHUS

i pepeHINaIbHOr0 U HHTErPaTbHOTO
VICUMCIICHHSI;0CHOBHBIE OIIPEIEICHUS U TEOPEMBI
MaTeMaTUYECKOrO aHalIn3a YMEET: IPUMEHATh
METO/Ibl MATEMATUYECKOT0 aHAIN3a JUIsl PEeIEHUs
3a/1a4 TEOPETUYECKOTO U MIPUKIIAHOTO XapaKrepa
lIMeeT NpaKTUYECKUI OIIBIT:

1.0.09 Jluneiinas anrebpa U aHATUTHYECKAS
reoMeTpus

3HaeT: 00JacTH MPUKIATHOTO PUMEHEHUS
TUHEHHOHN areOphl M aHATUTHYCCKON
reOMETPUN;0CHOBHBIE ONPEAEIECHUS U TEOPEMBbI
TUHEHHOH aNreOphl M aHATUTHYECKOW T€OMETPUHU
YMeeT: MpUMEHSITh METObI TMHEHHOM anreOpsl 1
AQHAJIUTUYECKON T€OMETPUH ISl PELLICHU 3a1a4
TEOPETUUECKOT0 U MPUKJIAJHOTO Xapakrepa Mmeer
MPaKTUYECKUH OIIBIT:

1.0.28 BBenenue B pu3uky TBEpAOTO TEIa

3HaeT: OCHOBHBIC (PU3NUYECKHUE CBOMCTBA
MaTepUaIoB;PHU3UKO-XUMHUYECKHIE TPUUNHBI
MOSIBJICHUS TEX WM UHBIX CBOMCTB MaTepHUAJIOB
YMeeT: HaX0AUTh MH(POPMAIIHIO O CBOHCTBAX
BellecTB IMeeT npakTUYECKUA OTBIT:

1.0.11 ®usuka

3HaeT: QyHIaMEHTaIbHbIE 3aKOHBI IPUPOABI U
OCHOBHBIE (PU3UUECKHE U MaTEMAaTHUECKHUE 3aKOHBI,
OCHOBBI dKCIIEPUMEHTAIIBHOTO METO/1a
HCCIIEIOBAHUS;METOAUKY 00pabOTKH JaHHBIX
DKCIIEPUMEHTA, METOAUKH aHalu3a (PU3HUECKUX
CHCTEM, OCHOBHBIE ONPENIEICHUS 1 3aKOHBI (PU3UKU
YMeeT: IpUMeHATh (U3NYECKHUE 3aKOHBI U
MaTeMaTU4YECKUE METO/BI ISl pELIEHMs 33134
TEOPETUYECKOTO U MIPUKIATHOTO XapaKTepa,
[IPOBOJUTH MPOCTBIE IKCIIEPUMEHTBI, TPAMOTHO
MPEICTABISITh PE3yIbTaThl U3MEPEHHM, OLICHUBATh
[OTPEIIHOCTD, IPUMEHATH CUCTEMHBIN MTOIXO. AJIs
pemeHust GU3NIECKuX 3a1a4 MiMeeT mpakTudecKkuid
OTIBIT: MCTIOJIb30BAaHMS 3HAHUHN (PU3UKH U
MaTeMaTUKU IPU PEIIeHNU MPaKTUYECKHX 3aj1ay,
pOBE/ICHHsI SKCIIEpUMEHTa, 00pabOTKH

OKCIICPUMCHTAJIBHBIX JaHHBIX

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mast Tpy10€eMKOCTh TUCIUILUIMHBI cOcTaBiseT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOM pabOThI

Bun yueGHOMI paboTHI

PaCHpCHCHeHI/IC 110 ceEMECTpamM
Bcero B gacax

4acoB Howmep cemectpa

3 4




OO6mmast TpyI0EMKOCTh AUCIIUTLITNHBI 216 108 108

Ayoumopnvie 3aHAmMusL: 96 64 32
Jlexruu (JI) 64 48 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (MIIN) IPYTHE BUJIBI

ayuTOpHbIX 3aHsaTHi (I13) 0 0 0
JIaboparopusbie pabotsI (JIP) 32 16 16

Camocmosmenvuas paboma (CPC) 105,25 37,75 67,5
ITogroroBka k 1abopaTopHbIM paboTam 32 16 16
Harmucanwne pedepara u goxmana 24,5 0 24.5
[ToaroroBka Kk sK3aMeHy 27 0 27
[ToxroroBka k 3adery 21,75 21.75 0

KoHcynpranmy u npoMexyTo4Hast aTTecTalus 14,75 6,25 8,5

Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er 9K3aMEH

5. CoaeprkaHue TUCHMILIMHBI

Ne
pazzena

HanmenoBanue pasaciioB JUCHUIIIIMHBL

O0beM AYAUTOPHBIX 3aHATHI 110 BUJaM B yacax

Bcero JI 113 JIP

1

BBeI[eHI/IC B MaTCpHaJibl BHGKTpOHHOﬁ TCXHUKH.

2

(OCHOBEI MaTCpUaJIOBCACHUA.

10

[IpOBOTHUKOBBIE MaTEpUAIIBI.

14

[ [0y pOBOTHUKOBBIE MaTepHabl.

14

,Z[I/IBJICKTpI/I‘-IGCKI/Ie MaTcpualibl.

16

MarauTHbIC MaTcpualibl.

16

MaTCpI/IaJ'IBI ClICIaJIbHOIO Ha3HA4YCHMA.

4

MaTepI/IaJ'IBI HAHOJ3JICKTPOHUKH.
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5.1. Jlekuun

No
NeKIMn

paznerna

Ne

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Marepuaibl 31EKTPOHHON TeXHUKU. [IoHsATHE: MaTepual, BEECTBO, CBOMCTBO,
napameTp, XapakTepucTHka, kauectBo. Knaccugukanus marepuanos OT. Cocra u
CTPYKTypa MaTepHaoB. XUMUYECKUI COCTAB MaTepHaJIa U POJIb IPUMECEU B HEM.

Crpykrypa Matepuana. Kpucrannmmdeckoe ctpoeHue mMarepuana. JledexTs
KPUCTAJTUYECKOTO CTPOEHUS, UX CBSI3b CO CBOMCTBAMH.

CnnaBel. CoctaB U cTpoeHue ¢a3: TBepble pacTBOPBI, MEXaHUYECKHUE CMECH,
XUMHUYECKHE coelMHeHus. IHTepmeTannnueckue coequHenys. BnusHue tuna
TuarpaMMbl COCTOSTHUSI Ha XapaKTep U3MEHEHHs CBOMCTB CILIaBa.

np. McribITanust MaTepuaosB.

OcHOBHBIE CBOMCTBAa MaTepUaoOB, UX apaMeTPbl U XapaKTEPUCTUKH:
MeXaHU4YEeCKUe, TeIIopU3NIECKHe, ONITHIECKHE, SJIEKTPUIECKHE, XUMUYECKHE U

MaTCpUaJIOB.

TpeGoBaHus k MaTepuaiaMm. BeiOop MarepraioB B 3aBUCUMOCTH OT Ha3HAYCHUS U
YCIIOBHIA DKCILTyaTallii, CTOMMOCTH. DJIEMEHTHI 30HHOW TEOpHUU. DHEPreTHIeCKast
muarpamma 30HHOU Teopun. [Tonsitue o muddy3noHHON CTOCOOHOCTH

[IpoBogHUKOBBIE MaTepuaibl. Pu3nUecKas IPUPOAA FITEKTPOIPOBOTHOCTH.
OCHOBHBIE CBOWCTBA, BIMAHUE Ha HUX PA3JIUYHBIX (PAKTOPOB: MPHUPOJIHI




MaTepuaa, IpUMecei, TeMIIepaTyphbl, CTPYKTyphl. TpeOoBaHUs K TPOBOHUKOBBIM
Matepruaiam. [Ipumenenne metauioB B OT B 3aBUCUMOCTH OT MX (DYHKITHIA:
IJICKTPOTCXHUYCCKUX, KOHCTPYKIHUOHHBIX, a/INTC3MOHHBIX, BCHTUJIbHBIX,
OapbepHbIX, 3aIUTHBIX. OCOOEHHOCTH TOHKOIIEHOUYHBIX METANINYECKUX
IMPOBOJHHUKOBLIX MATCPHAJIOB.

K.]'IaCCI/I(I)I/IKaLII/Iﬂ MMPOBOJAHUKOBBIX MATCPHUAJIOB: C MAJIBIM U OOJIBIIIUM YACJIbHBIM
QJICKTPUUCCKUM COIIPOTUBIICHUCM, MaTCPHAJIBI JJI TCPMOIIap, >I<ap00T017n<1/1e
I[MPOBOJAHHUKOBLIC MATCPHUAJIbI; IIPOBOAAIINC MO,Z[I/I(I)I/IKEU_[I/II/I yriepoaa,
CBCPXIIPOBOAHUKHU; KPUOIIPOBOAHUKH, CTCKJIOOMAJIN; MaTCpHrabl JJIA
IJICKTPUUICCKUX KOHTAKTOB; KOMITO3UIITMOHHLIC ITPOBOAHUKOBBIC MAaTCPUAJIbI.

XapaKTepuCTUKa OCHOBHBIX Ha3BaHHBIX TPYII MPOBOJHUKOBBIX MaTepHAIIOB, UX
npuMmeHenue B JT.

[TomynpoBOAHUKOBBIE MaTEpHabl, OCHOBHBIE OTJINYMSI OT IPOBOAHUKOBBIX
MaTepuaioB U AudIekTpukoB. Kinaccuduxamnms nomynposoguukos (I1I1) mo
[IPUPOJE, COCTaBY, UucToTe. Jleruposanue. JloHopHsle n akuentopHseie [111.
CoOcTBeHHbIE, TpUMeCHBIEe, komneHcupoBaHHbie T111.

10

OcHOBHBIE CBOKMCTBA 3nieMeHTapHbIX [1I1, monynpoBOAHUKOBBIX COEAMHEHUM THTIA
AIIIBV, AIIBVI, u ux npumeHeHue.

11

Meronbl onydeHus: YucThix Marepuanos I1I1: BeipamyBanue U3 pacrsiaBa, 30HHOU
TUTEIPHON TIJIaBKH, O€CTUTEIFHOM 30HHOM Tu1aBKH. CyTh METO/IOB, IPEUMYIIECTBA,
HEJIOCTATKHU.

12

Jlanexrpuueckue Marepuansl. Knaccuduxanus ausnexrpuxos (.) mo
HA3HAUYEHHUI0, TOCTOSTHCTBY CBOMCTB, arperaTHOMY COCTOSIHUIO, IIPUPOJIE,
XUMHUYECKOMY COCTaBY.

13

OcHoBHbIE cBOiCcTBa /l.: monsipu3zanus, ee Buapl. CHOHTaHHAs
(camompown3BoIbHAS ) TTONsIpU3anusl. BimsHue pa3nuyHbIX (akTOpoB Ha
MOJIIPU3ALUIO, UCTIONIb30BaHuE B JT; a11eKTponpoBOAHOCTS [l., €€ BUIbI, BIUSHUE
pa3NUYHBIX (PAKTOPOB HA ANEKTPONPOBOAHOCTH [I.. OObeMHAs U TOBEPXHOCTHAS
HIIEKTPONPOBOAHOCTD; MOTEPHU B JI., BUIbI HOTEPH, BIUSHHUE PA3INYHBIX (HAKTOPOB
Ha rotepu B J1.; anexTpudeckas mpodHocTsh ., mpo0oii, BUABI poOosi.
OneKTprYecKas MPOYHOCTh IUIEHOK; HAarPEBOCTOMKOCTD 2IEKTPOU30JIALIMOHHBIX
MaTepuaioB

14

JNEKTPOU3OIIALIMOHHBIE MaTepUaIbl: MaTEPUAIIbl OPraHMYECKON TPUPOIBL:
nossipHble (proponuact-3, OpreTeKino, MOJTUBUHUIXIOPH]L, JTJaBCaH, HOIUYpPETaH U
1p.) ¥ HEeTIOJIsIpHbIE (TOJIMATHIICH, TOTUIPOIIUIEH, TOJIMCTHPOI, (TOpOoIUIacT-4 1
1p.), TEPMOILIACTBL; MaTepHalbl HEOPraHMUECKON MPUPOJIBL: CTEKIIA, CUTAJLIBI,
KBapIl, KEpaMUKa TEXHUYECKAs U AIIEKTPOTEXHUYeCKasl (yCTaHOBOUHAS U
KOHJICHCATOPHAs ); aKTUBHBIE JUAJICKTPUKH: TTb€30KepaMHKa (TTbE30JICKTPUKH),
MUPOIJICKTPUKHU, CETHETORIEKTPUKH, SIEKTPETHI; CII0/Ia U MaTepHaJIbl U3 HEE;
CMOJIBI: (PEHOJIOANIBAECTUIHBIE, STTOKCHIHBIE, KPEMHHI OpraHn4ecKue,
rrdTaneBsie U ap., U MaTepuaisl Ha UX OCHOBE. [IpHpoHbIe CMOJTBIL: IIETUIAK,
KaHU(OJIb, THTAPh; KAyuyyK M PE3UHBI; INIEHKOOOPa3yIoIlue MaTepuabl: KIeH,
repMETUKH, JIAKW, KOMITayH/1bl; BOJIOKHUCTbBIE MaTepHaJIbl; IUIACTUYECKHUE MacChl;
CJIOMCThIE TUTAaCTUKU. KOMIIO3MIIMOHHBIE MaTepHalIbl; MaTepUaIbl 1
W30JISIIMOHHBIX TUIEHOK MUKPO3JIEKTPOHUKH. Ha3HaueHne MUAIEeKTPUIECKUX U
M30JISILIMOHHBIX MaT€pHaJIOB, OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH, COCTAB,
npuMmeHeHue B JT.

15

Maruutsbie Marepuaisl. Deppo- u GpeppumaraeTsm. OCHOBHbIE MarHUTHbIE
xapakrepucTuku. HamaranurBanue u nepemarununBanue. Kinaccudukanus
MarHUTHBIX MarepuanoB. OTINYHUTEIbHBIE CBOMCTBA U IPUMEHEHUE MArHUTHBIX
MaTepuaioB Pa3HbIX TPYIII.
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Maruauromsarkue marepuansl (MMM) 11s: — HOCTOSTHHBIX U HU3KOUACTOTHBIX
LIETI€H; — AJI1 BBICOKMX M CBEPXBBICOKHX YaCTOT; — C IIPSIMOYTOJIBHON NETIEN
ructepesuca u Ap. [lpumenenne MMM.Maruurorsepasie marepuaisl (MTM)

pasnnusblX rpynin. MTM u3 nopomkos. deppursl. MTM Ha ocHOBE




penKo3eMeNnbHbIX MeTaJIOB. OCHOBHBIE XapakTepucTUKU. IIpuMenenue.
17 7 Marepuaisl cieliMagbHOro Ha3Ha4eHNs. CEerHEeTONEKTPUKH, TbE30NIEKTPUKH, 4
MUPOIEKTPUKH, HEKTPETHI
18 8  |Marepuaiibl HAHOAJIEKTPOHUKH, TEXHOJIOTMU UX MOJIy4YEHHUS. 4
19 9  |[TaccuBHBIE KOMIIOHEHTHI JIEKTPOHHON TEXHUKU: PE3UCTOPHI. 4
20 9  |[TaccuBHBIE KOMIIOHEHTHI JIEKTPOHHON TEXHUKH: KOHACHCATOPBI, UHAYKTUBHOCTH. | 4
21 10 |AKTHMBHBIE KOMIIOHEHTHI JIEKTPOHHOM TEXHUKU: IUOJIbl, TPAH3UCTOPBI 4
2 10 AKTUBHBIE KOMIIOHEHTBI JIEKTPOHHON TEXHUKH: OMTOXJIEKTPOHHBIE TPUOOPHI, 4
MUKPOCXEMBI.
5.2. HpaKaneCKne 3aHATHUHA, CCMUHAPbI
He npenycmoTpeHnbl
5.3. JIaboparopHbie padoThI
Ne Ne y Koz-
sansuspasiena HanmenoBanue nin KpaTkoe CofepsKaHne T1adopaToOpHOi paboThI BO
4acoB
1 2  |FAcnblTaHue METaJuIOB Ha TBEPAOCTH 10 MeToy Poksesuia 2
2 3 |MccnenoBaHue TeMIIEpaTypHOUM 3aBUCUMOCTH PE3UCTUBHBIX MaTEPUAIOB 2
3 3 |OnpeneneHue yaeabHOTO CONMPOTUBICHUS TPOBOJHUKA 2
4 3 |M3ydeHune TeMIiepaTypHOM 3aBUCUMOCTH COIPOTHUBIICHHSI IPOBOITHUKOB 2
5 3 |KoHTaKTHBbIE SIBIIEHUS B IPOBOJHUKAX U TEPMOAIEKTPOJBIKYLIIAs CUIIa 2
6 4  |M3ydyeHue TeMnepaTrypHOU 3aBUCUMOCTH MOJIYTIPOBOJHUKOB 2
7 4  |®oTOnpOBOAUMOCTD 2
8 4 |KoHTakTHbIC SBJICHHS B OJIYNPOBOAHUKAX U 6aphepHbIN (oTOd(hDeKT 2
9 5 V3mepeHue ymia AUIEKTPUYECKUX MTOTEPh U AUAIEKTPUYECKON IPOHUIIAEMOCTH )
TBEPABIX JTUJIEKTPUKOB
10 5 3mepenue 3aBHCAMOCTH JTUBJIEKTPUUECKOM MPOHULIAEMOCTH U yIJia )
TIMAJIEKTPUUECKUN IOTEPh OT TEMIIEPATyPhl
11 5 |[9nexTpuueckuii mpoOoil B AMIIEKTPUKAX 2
12 5  |HUccnenoBanue TeMnepaTypHOU CTaOMIBHOCTH TUAIEKTPUUECKUX MaTEepPHUaIoB 2
13 6  |CHATHE OCHOBHOH KpMBOW HaMarHW4YMBaHMs (peppoMarHeTuka 2
14 6  |H3ydeHue CBOWCTB (heppoMarHeTHKa C IIOMOIIBIO MIETIN THCTEPE3Uca 2
15 6  |Onpenenenue Touku Kropu 2
16 6  |M3ydyeHue MarHUTOTBEPABIX MAaTEPUAIIOB 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok urepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
Marepuaisl kKadeapbl: yueOHoe ocodue -
[TonroroBka K J1abopaTopHBIM paboTam "MaTCpHATLI SICKTPOHHOH TEXHHKH', 3 16
aBTopsl : 3abeiiBopora H.C., [Tonropunon
®.B., Bunnuk /[.A.
Jluteparypa - kHuru 3a nocineauue 10 net u
Harnucanne pedepara u goxmana KypHaibel: "CoBpeMeHHas AJIEKTPOHUKA'"; 4 24,5
"[IponsBoacTBo 3nekTpoHuKU'"; "JKuBas




snekTponuka Poccun'; "HoBoctu
PIEKTPOHUKHU"; "BECTHUK 37IeKTPOHUKH";
"H3Bectust Beicimx y4eOHBIX 3aBEICHUMA.
DneKTpoHuKa'; "IIeKTPOHUKA U
MukpoanekTponuka'; "l[lonumepnsie
Marepuaiibl'; "3JIEKTPOHUKA U
nonynpoBoaHuku'. Ilopran: "OnexTpoHHbIE

KOMIIOHEHTHI" - www/elcomdesign.ru.

[lonroroBka K 3K3aMeHy

Jlekiuu Copokun, B. C. Marepuansl u
AJIeMEHTHI AMeKTpOoHHOU TexHUuKH [Teker] T.
1 IIpoBOIHHKH, MOTYTIPOBOIHUKH,
TMAJIEKTPUKH yuel. uis By30B : B 2 T. B. C.
Copoxkun, b. JI. Antunos, H. I1. JIazapesa. -
M.: Axkagemus, 2006. - 439, [1] c. ui.
(Crpanunsr 47-150) Copoxun, B. C.
Marepuasl U 2J1EMEHTHI 3JIEKTPOHHOU
texHuku [ Texct] T. 2 AxTuBHBIE
TTUAIIEKTPUKU, MAaTHUTHBIE MaTePUAJIbI,
HJIEMEHTHI AEKTPOHHON TEXHUKU yueO. JUIs
By30B : B 2 T. B. C. Copokus, b. JI.
Antunos, H. I1. JIazapesa. - M.: Akanemus,
2006. - 376, [1] c. win. (Ctpanunsr 107-285)
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[ToaroroBka K 3a4eTy

Jlexuuu Copoxkun, B. C. Marepuansl n
DIIEMEHTHI AMeKTPOHHOU TexHUKH [Tekcr] T.
1 TIpoBOIHUKH, MOTYTIPOBOHUKH,
UBIEKTPUKH yueO. s By3oB : B2 T. B. C.
Copoxkun, b. JI. Antunos, H. II. JIazapesa. -
M.: Axkagemus, 2006. - 439, [1] c. n.
(Ctpanuet 47-150) Copokun, B. C.
Marepuaibl U 3JIEMEHTHI 3JIEKTPOHHOM
TexHukH [ Texct] T. 2 AkTuBHBIE
TTUDJICKTPUKH, MAaTHUTHBIE MaTePUAJIbI,
HIIEMEHTHI ANEKTPOHHON TEXHUKU yueO. I
By30B : B 2 T. B. C. CopokuH, b. JI.
Antunos, H. I1. JIazapeBa. - M.: Akanemus,
2006. - 376, [1] c. un. (Ctpanuisr 107-285)

21,75

[ToaroroBka K J1abOpaTopHBIM paboTam

Marepuaisl Kadenpsl: yaeOHoe ocodue -
"Marepuabl JIEKTPOHHOU TEXHUKHU",
aBTopsl : 3abeiiBopora H.C., [Tonropnon
®.B., Bunnauk JI.A.
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6. @oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabubie meponpusitusa (KM)

Ne
KM

Ce-
MECTP

Bun
KOHTPOJISt

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHUSA

Makc.
Oamt

Bec [Topsimox HaurcneHus 6amioB

Yuu-
THIBA-

eTcs B
ITA




Texymnii
KOHTPOJIb

Cpada oruéTa 110
nabopaTtopHoii padore 1:
WcnelTanue MeTasioB
Ha TBEPAOCThH 110 METOLY
Poksemnna

[1pu cnade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK 1 TOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Oanna.

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 omMO0K U HEMOTHBIX
OTBETaX Ha BOTPOCHI K
mabopaTopHOi paboTe HAYUCIISETCS
3 Ganna.

[Ipu ciade otdera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKAMHU 1 HETOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oanna.

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K JIaOOpaTOpHOH paboTe
Hauucsiercs: 1 6anmm.

[Ipu oTcyTcTBUM OTUETA
Hauucsiercs: 0 6aioB.

3a4CT

Texymnmi
KOHTPOJIb

Cnaua otuéra 1o
naboparopHoii pabote 9:
N3mepenue yra
JUDIIEKTPUUECKUX
oTeph U
JIARIEKTPUYECKOMN
MIPOHUIIAEMOCTH
TBEPIBIX AUIIEKTPUKOB

[Ipu cnade ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U TOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Gama.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 omMO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
3 Ganna.

[Ipu cnade ordyera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKaMHU 1 HETOJIHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOIl paboTe HAYUCIISIETCS
2 Oaa.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu orcyTcTBHM OTYETA
Hauucsiercs: 0 6anioB.

OK3aMCH|

Texymni
KOHTPOJIb

CaMmocTosTenbpHast
pabota
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PaboTa cnana 0e3 3aMeuaHuii: 3
Oajia

PaGora cnana 6e3 CyIecTBEHHBIX
3aMedanuii: 2 6amna

PaboTa ciaHa ¢ omo3gaHueM HIIU
€CTh CYIICCTBECHHBIC 3aMeUYaHus: |
0ain

Pabota He cnana: 0 6amioB

3a4CT

[Tpome-
KYTOYHAs
aTTecTanus

3auer

3a4yeT B popMe MUCbMEHHBIX
OTBETOB Ha BOIMPOCHI MPUBEACHHbBIE
B Ounere. buner conepxut 4
BOIpOca. 3a BOMPOC HAYUCIIAETCS T10
1 Gamy.

MakcumaibHas olleHKa 4 0ajuIoB.

3a4CT




MunumanbHas orieHka () 6aioB.

4 Oajuia BBICTABIAETCA CTYICHTY,
[TyOOKO M ITPOYHO YCBOUBIIIEMY
[MPOTPAMMHBIN U JOTIOJHUTEIbHBIN
MaTepual, NCUEPIBIBAOIIE,
[10CJIEIOBATEIBHO, TPAMOTHO U
JIOTMYECKU CTPOUHO €ro
M3JIaralolleMy; B OTBETE KOTOPOTO
TECHO YBSI3bIBAETCS TEOPHSI C
npakTukoil. [Tpy 3TOM cTyzieHT He
3aTpyAHSETCS B OTBETE MPHU
BUJIOM3MEHEHHUH 3aJ1aHusl; CBOOOIHO
CIPaBIISETCS C 3a7a4amH,
BOIPOCAaMU U IPYTUMH BUIaMU
[MPUMEHEHHUS 3HaHUH, MPAaBUIIBHO
000CHOBBIBAET MPUHSATHUS PELICHHUS,
BJIa/I€ET Pa3HOCTOPOHHUMHU
HABbIKAMU U IPUEMaMHU
BBITIOJIHEHUSI PAKTHYECKUX 3aj1a4. 3
OaJiia BHICTABIISETCS CTYJCHTY,
TBEPZ0 3HAIOLIEMY IIPOIPaMMHBIN
MaTepua, FPaMOTHO U 110 CYIIECTBY
M3JIararolleMy ero, KOTOpbli HE
JIOMTYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
[PaBUJIbHO MPUMEHSET
TEOPETUUECKUE TTOJIOKEHUS TIPU
PEIICHUH TPAKTUYECKUX BOIPOCOB
1 3a]1a4, XOPOILIO BIaJEET
HE0OXOMMBIMU TPAKTUYECKUMHU
HaBBIKAMU. 2 0aJiia BRICTABISIETCS
CTYIIEHTY, KOTOPBIA UMEET 3HAHUS
TOJIbKO OCHOBHOI'O MaTepHasia, Ho He
YCBOWJI €70 JIeTajlel, JOMmyCcKaeT
HETOYHOCTHU, HEJOCTATOUHO
MpaBUJIbHBIE (POPMYIUPOBKH,
HapyIIECHUS MOCIEA0BATEIbHOCTH B
M3II0KEHUS IPOTPAMMHOTO
MaTepuaya U UCTIBITHIBACT
3aTpyIHEHUS B BHIMIOJIHEHUN
MPAKTUYECKUX HABBIKOB. | Gamn
BBICTABIISIETCS CTY/ACHTY, KOTOPBIi
HE 3HACT 3HAYUTEIBHOM 4acTH
[IPOrpaMMHOTO MaTepuara,
JIOITyCKAeT CYIIECTBEHHBIE OIITHOKH,
HEYBEPEHHO, C OOJBIITUMHU
3aTpyAHEHUSIMU BBITIOJIHSET
MpakTHueckue HaBbIKU. () GaioB
BBICTABIISIETCS CTYJIEHTY, KOTOPBIi
HE 3HAeT MPOrpaMMHOI0 MaTrepHrala
1y HETO OTCYTCTBYIOT OTBETHI HAa
BOIIPOCHI.

Texymnii
KOHTPOJIb

CamMmocTosTenpHas
paborta

30

Pabora crana 0e3 3aMevyanuii: 3
Oaia

Pabota crana 6e3 CyIieCTBEHHBIX
3aMeuanuii: 2 6amna

OK3aMCH




PaboTa cmaHa ¢ OImo3gaHueM WU
€CTh CYIICCTBECHHBIC 3aMeYaHHs: |
Oain

PabGora He cmana: 0 6ayu1oB

ITpome-
KyTOUHas
aTTecTanus

OK3aMeH

DK3aMeH B opMe MUCbMEHHBIX
OTBETOB Ha BOIIPOCHI IPUBEACHHBIE
B Omtere. buner conepxur 4
BOIpOCa. 3a BONPOC HAYUCIIAETCA 110
1 Gamy.

MaxkcumMasbHas oleHka 4 6auioB.
MuanManbHast orieHka 0 0amIoB.

4 Gasiia BBICTABIISIETCS CTYIICHTY,
[TyOOKO U ITPOYHO YCBOMBLIEMY
[TPOrPaMMHBIN U JOTIOJIHUTENbHBIN
MaTepuall, NCUEPIbIBAIOIIE,
[10CJIE0OBATENBHO, TPAMOTHO U
JIOTMYECKU CTPOUHO €ro
M3JIaralolleMy; B OTBETE KOTOPOTO
TECHO YBSI3bIBAETCS TEOPUS C
pakTUKON. [Ipu 3TOM CTyneHT He
3aTpyIHSAETCS B OTBETE MIPU
BUIOM3MEHEHNH 33/1aHUs; CBOOOIHO
CIpaBJIsieTCs C 3a7a4amH,
BOIIPOCAaMU U IPYTUMH BUIaMU
[IPUMEHEHUS 3HAHUN, TIPaBUIILHO
00OCHOBBIBACT MPUHATHUS PEIICHNUS,
BJIa/I€€T Pa3HOCTOPOHHUMU
HaBbIKaMU U IPUEMAMHU
BBITIOJTHEHUSI TPAKTUUECKUX 3a/1a4. 3
0asuta BBICTABIISIETCS CTYACHTY,
TBEPJO 3HAOIIEMY IIPOTrPAMMHBIN
MaTepua, FPaMOTHO U 110 CYLIECTBY
W3J1araroleMy ero, KOTOpblid He
NIOITyCKAET CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOCHI,
[IPaBWJIBHO MIPUMEHSET
TEOPETUYECKUE TOJIOKEHHSI IPU
pELICHNN IPAaKTUYECKUX BOIIPOCOB
1 3a]1a4, XOPOILIO BIaJIeET
HEOOXOIMMBIMU MPAKTHYECKUMHU
HaBbIKaMU. 2 0asia BHICTABISIETCS
CTYJIEHTY, KOTOPBI UMEET 3HAHUS
TOJILKO OCHOBHOTO Marepuasa, HO He
YCBOMWJI €T0 JETaJIEH, JOIyCKaeT
HETOYHOCTHU, HEJIOCTATOUHO
paBUJIbHbBIE (POPMYITHPOBKH,
HapyILICHUS [TOCIeI0BaTEIbHOCTH B
W3JI0KEHUS IPOTPAMMHOI0
MaTepuaia U UCIBIThIBAET
3aTpyHEHUS B BBIIIOJIHEHUU
MIPAKTUYECKUX HABBIKOB. 1 Gam
BBICTABIISIETCS CTY/AEHTY, KOTOPBIN
HE 3HAET 3HAYUTEIIBbHOMN YacTH
[IPOrpaMMHOI0 MaTepuaa,
TOTTYCKaeT CYIIECTBEHHBIC OIIMOKH,

HEYBEPEHHO, C OOJIBITUMHI

OK3aMCH




3aTPYHEHUSIMU BBITIOJIHSAET
pakTH4yeckue HaBblkK. () 6ayoB
BBICTABIISIETCS CTY/AECHTY, KOTOPBIH
HE 3HAeT MPOrpaMMHOI0 Marepuala
1y HErO OTCYTCTBYIOT OTBETHI Ha
BOIIPOCHI.

Texymui
KOHTPOJIb

Cpada oruéTa 1o
nmabopaTopHoii padote 2:
HccnegoBanue
TEMIIepaTypHOI
3aBUCHUMOCTH
PE3UCTUBHBIX
MaTepHaioB

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OmMO0K 1 OTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
3 Gamnna.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
2 Oanna.

[Ipu cnade ordyera 3a 1aOOPATOPHYIO
paboTy C OMOKaMu B OTBETax Ha
BOTIPOCHI K TaOOpaTopHOil paboTe
HauuciseTcs 1 6am.

[Ipu oTCyTCTBUU OTYETA
Hauncisgercs 0 6amios.

3a4CT

10

Texymui
KOHTPOJIb

Craua oruéra 110
naboparopHoii pabdore 3:
Ompenenenue yaenabHOTO

COTPOTUBIICHUS

[IPOBOJHUKA

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBCTAaxX Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYHUCTSETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
3 Oamna.

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOJTHBIX
OTBCTAaxX Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYUCTAETCS
2 Ganna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy Cc ommOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
Hauucisercs 1 6am.

[Ipu oTCyTCTBUU OTYETA
Hauncisercs 0 6amios.

3a4CT
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Texymui
KOHTPOJIb

Cnauda otuéra no
nmabopaTopHoii padore 4:
N3yuenue
TEMIIepaTypHOI
3aBUCUMOCTH
COTIPOTHUBJICHUS
MPOBOAHUKOB

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMOOK 1 TOJHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOi paboTe HAYHUCISIETCS
4 Oama.

[Tpu ciade oTdera 3a 1aOOPATOPHYIO
paboTy 06e3 OmMO0K U HETIOTHBIX

OTBCTAX HAa BOIMPOCHI K

3a4CT




abopaTopHOi paboTe HAYUCIISETCS
3 Ganna.

[Tpu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ ONTMOKAMHU 1 HETOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oanna.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K JIaOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu oTcyTCcTBUM OTUETA
Hauucsiercs: 0 6aioB.

12

Texymni
KOHTPOJIb

JlaGoparophas pabota 5:
KoHTakTHBIE SIBIICHUS B
NPOBOAHUKAX U
TEPMOIJIEKTPOABIDKYIIAS
cuia

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTty 6e3 OmnOOK U TOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Gama.

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 omMO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
3 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKaMHU 1 HETOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oaa.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu orcyTcTBHM OTUETA
Hauucsiercs 0 6amioB.

3a4CT

13

Texymnii
KOHTPOJIb

Cnauda otuéra no
nabopaTopHoii padore 6:
N3yuenue
TeMnepaTrypHOr
3aBUCHMOCTH
MOy TIPOBOJHUKOB

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTty 6e3 OmMOOK U TOTHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gana.

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K U HEMOTHBIX
OTBETax Ha BOIMPOCHI K
maboparopHoil paboTe HaYUCTAETCS
3 banna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy C OMTMOKAaMU U HETTOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
2 Oama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommMbKkaMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaTopHOM paboTe
Hauucisiercs 1 6anm.

[Ipu oTcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

3a4CT

14

Texynmi

Cnaua otuéra 1o

[Tpu cnaue oTyera 3a 1a60OPATOPHYIO

3a4CT




KOHTPOJIb

naboparopHoii pabote 7:
DOTONPOBOAUMOCTH

paboTy 6e3 OmMO0K 1 TTOTHBIX
OTBETaX Ha BOMPOCHI K
mabopaTopHOi paboTe HAYUCIISETCS
4 Gama.

[Ipu cnade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOi paboTe HAYUCIISIETCS
3 Oanna.

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy ¢ OIMOKAMH U HETIOTHBIX
OTBETaX Ha BOMPOCHI K
mabopaTopHOi paboTe HAYUCIISETCS
2 Oaia.

[Ipu cnade otdera 3a 1aOOPATOPHYIO
paboTy C omMOKaMu B OTBETax Ha
BOTIPOCHI K TAOOpaTopHOil paboTe
Hauucsiercs 1 6anm.

[Ipu orcyTcTBHM OTUETA
Hauucsiercs: 0 6aioB.

15

Texymui
KOHTPOJIb

Cnaua oT4éTa 110
naboparopHoii pabore &:
KoHTakTHBIE ABIICHUS B
HOJTYIPOBOAHUKAX U
O6apbepHbIit GoTOdIPEKT

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
3 Gamnna.

[Tpu cade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
2 Oanna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy C omMOKaMu B OTBETax Ha
BOTIPOCHI K TaOOpaTopHOil paboTe
HauuciseTcs 1 6a.

[Ipu oTCyTCTBUU OTYETA
Hauncisercs 0 6amios.

3a4CT

17

Texymnii
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii pabote
10: U3mepenue
3aBUCHUMOCTH
JIARJIEKTPUYECKOM
HpOHI/IHaeMOCTI/I nu yrna
JIARJIEKTPUYECKHI
IIOTEPH OT TEMIIEPATYPHI

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBCTax Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYUCTSETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy 6e3 OmMOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
3 Gamnna.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ OIMOKaMH U HETIOTHBIX
OTBCTAaxX Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYUCTSETCS
2 Gasa.

OK3aMCH|




[Tpu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy Cc omMOKaMu B OTBETax Ha
BOTIPOCHI K TAOOpaTopHOil paboTe
Hauucsiercs 1 6anm.

[Ipu orcyTcTBHM OTUETA
Hauucsiercs: 0 6aioB.

18

Texymui
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHOM paboTte
11: Dnextpuyeckuit

npoOoi B AMAIEKTPUKAX

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OmMO0K 1 OTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
3 Gamnna.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
2 Oanna.

[Ipu cnade ordyera 3a 1aOOPATOPHYIO
paboTy C OMOKaMu B OTBETax Ha
BOTIPOCHI K TaOOpaTopHOil paboTe
HauuciseTcs 1 6am.

[Ipu oTCyTCTBUU OTYETA
Hauncisgercs 0 6amios.

ODK3aMCH
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Texymui
KOHTPOJIb

Cnaua oTtuéTa o
nabopaTopHoOi paboTte
12: UccneqoBanue
TEMIIEpaTypHOI
CTaOMIBHOCTH
JTUDJICKTPUUECKUX
MaTepHaJIOB

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBCTAaxX Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYHUCTSETCS
4 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMOOK U HEMOIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
3 Oamna.

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOJTHBIX
OTBCTAaxX Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYUCTAETCS
2 Ganna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy Cc ommOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
Hauucisercs 1 6am.

[Ipu oTCyTCTBUU OTYETA
Hauncisercs 0 6amios.

OK3aMCH|
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Texymui
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHoit pabote
13: CHATHE OCHOBHOM

KpUBOH

HaMarHU4YHBaHUS

(beppomarHeTrka

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMOOK 1 TOJHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOi paboTe HAYHUCISIETCS
4 Oama.

[Tpu ciade oTdera 3a 1aOOPATOPHYIO
paboTy 06e3 OmMO0K U HETIOTHBIX

OTBCTAX HAa BOIMPOCHI K

ODK3aMCH




abopaTopHOi paboTe HAYUCIISETCS
3 Ganna.

[Tpu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ ONTMOKAMHU 1 HETOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oanna.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K JIaOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu oTcyTCcTBUM OTUETA
Hauucsiercs: 0 6aioB.

21

Texymni
KOHTPOJIb

Cpaua oruéra 1o
nabopaTopHOM paboTte
14: N3yuenue cBONCTB

dbeppomarneTuka ¢

MTOMOTIIBIO TIETITH

rucrepesuca

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTty 6e3 OmnOOK U TOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Gama.

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 omMO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
3 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKaMHU 1 HETOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oaa.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu orcyTcTBHM OTUETA
Hauucsiercs 0 6amioB.

OK3aMCH|
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Texymnii
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii pabote
15: Onpenenenue TOUKU
Kropu

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTty 6e3 OmMOOK U TOTHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gana.

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K U HEMOTHBIX
OTBETax Ha BOIMPOCHI K
maboparopHoil paboTe HaYUCTAETCS
3 banna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy C OMTMOKAaMU U HETTOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
2 Oama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommMbKkaMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaTopHOM paboTe
Hauucisiercs 1 6anm.

[Ipu oTcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

OK3aMCH|
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Texynmi

Cnaua otuéra 1o

[Tpu cnaue oTyera 3a 1a60OPATOPHYIO

OK3aMCH




KOHTPOJIb

naboparopHoii pabote
16: U3yuenue
MarauTOTBCPAbIX
MaTepHasoB

OTBETaxX Ha BOIIPOCHI K

4 Gasuia.

OTBCTAaX HAa BOIIPOCHI K

3 Oamnna.

OTBETaxX Ha BOIIPOCHI K

2 Oajuia.

Hayuciasgercd 1 oamn.
[Ipu orcyTcTBHM OTUETA
Hayucigercsa 0 0awos.

paboTy 6e3 OmMO0K 1 TTOTHBIX
mabopaTopHOi paboTe HAYUCIISETCS

[Ipu cnade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOJIHBIX

mabopaTopHOi paboTe HAYUCIISIETCS

[Tpu cnade orveTa 3a 1a00OPATOPHYIO
paboTy ¢ OIMOKAMH U HETIOTHBIX

mabopaTopHOi paboTe HAYUCIISETCS
[Tpu cnade ordera 3a 1a00PATOPHYIO

paboTy C omMOKaMu B OTBETax Ha
BOTIPOCHI K TAOOpaTopHOil paboTe

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Iponienypa npoBeneHus

Kpurepuu
OLICHUBAHUS

OK3aMCH

DK3aMeHaIMOHHbIE OMJIETHI COCTABISIOTCS HA OCHOBE YUEeOHOM
nporpammMsl. buser Bkitodaet 4 Bompoca . [Ipenonasarens
HAIllOMUHAET 0011e PEKOMEHIallMH 110 OATOTOBKE OTBETOB,
MUCbMEHHOMY OTBETY I10 BOIpOocaM OuJieTa, a TaKKe M0 OTBETaM
Ha JIONOJIHUTENbHBIE BONPOCkl. CTyaeHThI OepyT OUJIET, Ha3bIBAIOT
€ro HOMep U 3aHUMAIOT MHIUBUIyaJIbHbIE MECTA 32 CTOJIAMH IS
MOJTOTOBKH OTBETOB. Ha 1Mo/roToBKY OTBETOB HAa OMJIET CTYJIEHTY
orBogutcs | yac, 20 MunyT. CTyI€HT, HOATOTOBUBIIKCH K OTBETY,
CaJuTCs 32 DK3aMEHALIMOHHBIN CTON. [IpoX0okaeHnEe KOHTPOJIBHBIX
MEpPONPUATHIA IO IPOMEXKYTOUHOM aTTecTalluu He 00s13aTeIbHO.

B cooTBeTCTBUH C
. 2.5, 2.6
[lonoxxeuus

3a4CT

buners! k 3a4€Ty COCTABIAIOTCS HA OCHOBE Y4€OHOM MPOrpaMMBl.
Buner Bkitouaet 4 Bompoca . [IpernogaBarens HalOMHHAET 001IHE
PEKOMEHALNH 10 ITIOATOTOBKE OTBETOB, MMCBMEHHOMY OTBETY I10
BOIIpOCaM OMJIETa, a TAKXKE T10 OTBETaM Ha JIOTIOJIHUTEIbHbIE
Borpockl. CTyieHTHI OEpyT OMIIET, Ha3BIBAIOT €T0 HOMEP U
3aHMMAIOT UHAUBHUAYaJIbHBIE MECTA 3a CTOJIAMU JJIs1 TOJTOTOBKH
oTBeTOB. Ha MoAroToBKy OTBETOB Ha OMIIET CTYEHTY OTBoAMTCS 1
yac, 20 MuHyT. CTy[€HT, IOATOTOBUBLINCH K OTBETY, CAAUTCS 3a
HK3aMEHALMOHHBIN CTOII. . [IpOoX0KIeHNE KOHTPOJIBHBIX
MEPONPHUATHIA IO IPOMEKYTOUHOH aTTeCTallMU HE 00s3aTEIIBHO.

B cooTBeTCTBUM C
. 2.5, 2.6
[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Ne KM

Pesynbrarsl 00yueHus

10 13(14{15

22(23

OIIK-1

3HaeT: OCHOBHEIC MaTcpualibl,
HCITIOJIb3YCMBIC B 3JICKTPOHUKE; KIIFOYCBLIC
KOMITOHCHTBI, UCITIOJIB3YIOIIHUECA B
IJICKTPOHHBIX CXCMaAX




'YMeeT: OCYIIECTBIIATh TOJ00P
OIIK-1 MaTepuaioB [l U3TOTOBJICHUS FHHH
PIIEKTPOHHOM TEXHUKHU

3HAcT: OCHOBHEIC METOAbBI
OKCIICPUMECHTAJIBHOT'O UCCIICAOBAHUA
CBOICTB MaTcpuaJioB U IMMapaMCTpPOB
KOMIIOHCHTOB BHGKTpOHHOﬁ TCXHHUKU

OIIK-2

'YMeeT: IpOBOUTh U3MEPEHHUSI CBOMCTB
OIIK-2 MaTepUaJIOB U MapaMETPOB KOMIIOHEHTOB [HH [H HH+ [+ HF [+ [F [T [F 1+
PIIEKTPOHHOM TEXHUKHU

lMeeT NpakTUYECKUI OMBIT: U3MEPEHUS
OIIK-2 CBOWMCTB MaTe€pualioB, npeacTaBieHus v [H+H [H -+t HFHFHFHF T
00pabOTKN SKCIIEPUMEHTAIbHBIX JAHHBIX

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITO0KCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
1. ITaceiako, B. B. [TonynpoBogHukoBbie mpuOOpkl Yued. mocodue st
By30B B. B. [lackakos, JI. K. Uupkus. - 8-¢ uzn., ucnp. - CII6. u map.: Jlans, 2006. -
478 c.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMerowuecs 8 bubiuomexe:
1. Tlopran: "DneKTpoHHbIE KOMIIOHEHTHI" - www.elcomdesign.ru

2) MemoouuecKue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Marepuansl kadeapsl: yaeOHoe mocodue - "Marepuabl JeKTPOHHOM
TexHuku", aBropsl : 3aberiBopora H.C., [Tonropuos @®.B., Bunnuk J[.A.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomul cmyoeHma:
1. Marepuansl kadeapsl: yueOHOE mocodue - "Matepuansl 71eKTPOHHON

TexHuku'", aBropsl : 3aberiBopota H.C., [lonropuos @.B., Bunnuk J[.A.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTaIl U

Haumenosanue
Bu ecypca B
No A peeyp . bubmuorpadudeckoe onrcanue
JUTEPaTyphbl AJEKTPOHHOU
bopme
JIEKTPOHHO- Copoxkun, B. C. Marepuaiibl 4 3JIeMEHTBI JIEKTPOHHON TEXHUKU
OCHOBHAS OoubnuoTeyHas [Texct] T. 2 AKTUBHBIE AUAIEKTPUKH, MATHUTHBIE MaTepUallbl,
1 cucrema HIIEMEHTHI AIEKTPOHHON TEXHUKH yueO. 1is By30B : B 2 T. B. C.
UTEpATypa
W3/1aTeJIbCTBA CopokuH, b. JI. Autunos, H. I1. JIazapeBa. - M.: Akanemusi,
Jlanb 2006. - 376, [1] c. u. https://e.lanbook.com/book/168894
> OcHoBHast DJEKTPOHHO- CopoxkuH, B. C. Marepuaiibl 4 3JIEMEHTBI JEKTPOHHON TEXHUKU
nTeparypa OnoOIMOTeUHAS [Texct] T. 1 ITpoBOgHUKH, TOJTYTIPOBOAHUKH, TUJICKTPUKH




cucrema yueO. 1y By30B : B 2 T. B. C. CopoxkuH, b. JI. Aatumnos, H. I1.
3/1aTeNIbCTBA Jlazapesa. - M.: Akagemus, 2006. - 439, [1] c. ui.
Jlanb https://e.lanbook.com/book/168852
JIEKTPOHHO-
OCHOBHAS OnbIMoTeUHAs 3emckoB FO.I1. Marepuanosenenue [Tekct]| Boponexckuit

3 reparypa cucTemMa roCyIapCTBEHHBIN YHHBEPCUTET HHIKEHEPHBIX TEXHOIOTHUH,
M31aTelIbCTBA 2013. - 200, [1] c. un. https://e.lanbook.com/book/72035
Jlanb

[TaceiakoB, B. B. [TonynpoBogHukoBbie TpUOOpPHI : yueOHOE

DIEKTPOHHO- nocoobue / B. B. Ilaceiakos, JI. K. Yupkun. — 9-e uzg. —
O6ubmuoTeyHast Canxkr-IlerepOypr : Jlanb, 2021. — 480 c. — ISBN 978-5-

4 f;;oilimznmaﬂ cucreMa 8114-0368-4. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-

patyp U37aTeIhCTBA oubnmuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/167773 (nara obpatenus:
03.10.2021). — Pexum noctymna: 1Jjis aBTOPU3. MOIH30BATEICH.

DJIEKTPOHHO- Murainb, 0. ®. MarepuanoBenenue (pauoTEXHHUECKOE) :
OoubmuoTeyHas yuebHoe nocodue / 0. ®. Murans. — PoctoB-na-J{oHy :

5 (LOMOMHHTEALHAT |/ oo PI'VIIC, 2016. — 46 c. — ISBN 978-5-88814-554-8. —

muTeparypa .

W3/1aTENbCTBA TekcT : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-O0NOIHOTEYHAS
Jlanb cucreMa. https://e.lanbook.com/book/129314

IlepeueHp MCIIONIB3YEMOTO IPOIPAMMHOIO 00OECTICUEHHUS:

Her

[lepedenb ucnonb3lyeMbix NpodhecCHOHANBbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITUHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuit . 2_1 IpeIyCTaHOBICHHOE MPOrpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe st
ol pa3IMYHBIX BUOB 3aHATHHA
305
Jlexuumn (16) KomMribtotep, MpoeKTop.
506
3auer (16) KoMIibtoTep, IpoeKTop.
6 277 6
JlaboparopHbie 3aHITUS 3) Crienmanu3upoBaHHbIE CTEH/IbI, Ta00PATOPHBIE CTEH/BI.
506
OK3aMeH (16) KoMIibroTep, poeKTop.
KonTtponb 305
CaMOCTOSATEIIbHOM (16) Kommbrotep, MpoeKTop.
paboThI




