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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.



DNEKTPOU30JIALIMOHHBIE MATEPUAJIbI; MaTEPUAJIbl OPraHUYECKON MTPUPOBI: TIOJIAPHbIE
(¢Toporact-3, OpreTexIio, MOTUBUHUIXIIOPU/L, JIABCaH, MOJTUYPETAH U JIp.) U
HEMNOJISIPHBIE (MTOJIUATUIIEH, MTOTUIPOIUIICH, MOTUCTUPOI, GToporiacT-4 u ap.),
TE€PMOILIACThI; MAaTepHUAIIbl HEOPTAHUYECKON TPUPOIBI: CTEKIIA, CUTAIIIIbI, KBapIl, KEpaMHKa
TEXHUYECKAas U AIIEKTPOTEXHUUYECKas (YCTAHOBOUHAS U KOHAEHCATOPHAs );aKTUBHBIE
JUAJIEKTPUKU: TTbe30KEpaMUKa (IMbE303JIEKTPUKH ), MTUPOIIEKTPUKHU, CETHETOIIEKTPUKH,

QJICKTPCTHI; Haznauenue AUDJICKTPUYICCKUX U

HN30JBEIOMOHHBIX MaTCpHaioB, OCHOBHLIC

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

AUCIHUIIINHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

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

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

OIIK-2 CnocobeH caMoCToATEIbHO TPOBOJIUTh
HKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHNS U UCTIONb30BATh
OCHOBHBIE MPUEMBI 00paOOTKU U MPEACTABICHUS
MOJTYYEHHBIX JTaHHBIX

3HAEeT: OCHOBHBIE METO/IbI IKCIIEPUMEHTATILHOTO
MCCIIEIOBaHKS CBOMCTB MaTEPHajIOB U ITApaMeTPOB
KOMITOHEHTOB AJIEKTPOHHOW TEXHUKHU

'YMeeT: MPOBOAUTH U3MEPEHUS CBOMCTB MATEPUAIIOB
Y MTapaMeTPOB KOMIIOHEHTOB AJIEKTPOHHON TEXHUKHU
MMeeT npakTUUEeCKUM ONBIT: U3MEPEHUS CBOKCTB
MaTepHaJIOB, IPEICTABICHUS U 00padOTKH

ODKCIICPUMCHTAJIBHBIX JaHHBIX

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyIaHa

[lepedeHs MOCIETYOMUX AUCITUTUTHH,
BUJIOB paboT

1.0.27 BBenenue B ¢pu3MKy TBEpJOTO TeNa,
1.0.07 MaremaTrudeckuii aHaJIn3,

1.0.10 ®usuxka,

1.0.08 JIuneiinas anredpa U aHaIUTHYECKAs
reoMeTpHs

®J1.02 KBaHTOBBIE TEXHOJIOTUH: COCTOSTHUE U
TIEPCIICKTHBHI,

1.0.26 UnHTerpanbHas 2IeKTpOHUKA U
HAHODJICKTPOHUKA,

1.0.16 Metposnorus, ctTaHaapTU3aMs 1
TEXHUYECKHUE U3MEPECHHUS,

1.0.18 CxemMOTexXHHUKa,

1.0.25 HanosnekTpoHuka,

1.0.20 CraTuctuueckue 0CHOBBI
WHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX,
[Ipou3BoACTBEeHHASI MPAKTUKA, TEXHOJIOTHIECKAS
(MpOEKTHO-TEXHOIOTHYECKas ) TpakTuka (6

CEMECTD)




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.10 ®u3uxa

3HAeT: OCHOBBI KCIIEPUMEHTAIILHOIO METOA
HCCIICIOBAHUS;METOAUKY 00pabOTKH JaHHBIX
HKCIEPUMEHTA, METOIMKH aHaIn3a GU3NYECKUX
CHCTEM, OCHOBHBIE ONpPENIEICHUS 1 3aKOHbBI (PU3HKH,
(dyHIaMEeHTaJIbHbIE 3aKOHBI IPUPOJIBI U OCHOBHBIE
¢u3nUecKre U MaTeMaTHUYECKUE 3aKOHbI YMEeT:
MIPOBOAUTH MPOCTHIE IKCIIEPUMEHTBI, TPAMOTHO
NPEICTABIIATh PE3YIbTAaThl N3MEPEHUM, OLICHUBATh
MOTPEIHOCTh, IPUMEHATh CUCTEMHBIN MOAXO AJIS
peteHus (pU3NYecKux 3ajad, IpUMEHSTh
¢u3nyecKre 3aKOHbl U MaTEMaTHYECKHE METO/IbI
[UIsl PEILICHNUS 3a]1a4 TEOPETUUECKOTO U IPUKIIAJHOTO
xapakTepa MmeeT npakTH4eCKHU ONBIT: MPOBEACHUS
HKCIIEpUMEHTa, 00paObOTKH SKCIIEPUMEHTAIBHBIX
TaHHBIX, UCIIOJIb30BAaHUS 3HAHUN (PU3NKU U
MaTeMaTUKH IIPYU PEIICHNN PAKTUYECKUX 3a7a4

1.0.07 MaremaTtnyeckuii aHaIn3

3HaeT: 001acTH MPUKIIATHOTO TPUMEHEHUS

i epeHIMaIbLHOTO U HHTETPATBHOTO
WCYHCIICHUS;0CHOBHBIC OIIPEICTICHUS U TEOPEMBI
MaTEeMaTHYE€CKOTO aHalln3a YMEET: MPUMEHSITh
METOJIbl MATEMAaTUYECKOTO aHaIN3a JUIsl peIICHUS
3a/1a4 TEOPETUYECKOTO U MPUKIIATHOTO XapakTepa
NmMeeT mpakTUUECKUI OTIBIT:

1.0.08 Jluneiinas anredpa 1 aHAIUTHYECKas
TeOMETPHS

3HaeT: 00JacTH NPUKIIAIHOTO IPUMEHEHUS
TMHENHHON anreOpbl 1 aHATUTHYECKON
TCOMETPHH;0CHOBHBIE ONPEAEIECHUS U TEOPEMBI
TMHEHHO! anreOphl U aHAIMTHYECKOW TeOMETPUN
'YMeeT: MpUMEHSITh METOIbI TUHEHHOM areOphl U
QHAJIUTUYECCKOM N'€OMETPUH ISl PELLICHU 3a1a4
TEOPETUYECKOT0 U NMPUKJIANHOIO Xapakrepa Mmeer
[IPaAKTUYECKUH OIIBIT:

1.0.27 BBenenue B (hu3MKy TBEPIOTO Tena

3HaeT: OCHOBHbIE (PU3MUYECKUE CBOICTBA
MaTepHasoB;(pH3UKO-XUMHYECKUE TIPUINHBI
MOSIBJICHUS T€X WM UHBIX CBOMCTB MarepHuasoB
'YMeeT: HaxoauTh HH(HOPMAIIHIO O CBOMCTBAX

BelecTB MMeet HpaKTI/I‘lCCKI/Iﬁ OIIBIT:

4. O0béM 1 BHABI YUeOHOIT padoOTHI

OO6uas TpyA0€eMKOCTh JUCHUILIMHBI cOCTaBIseT 6 3.e., 216 4., 110,75 u.

KOHTAKTHOM paboOThI

Pacnpenenenue mo cemectpam
o Bcero B gacax
Bun yuebHo# paboThI
4acoB Homep cemectpa
3 4
OO01mast TpyI0EMKOCTh AUCIUTLITTHBI 216 108 108




AyOoumopHhvie 3auamusi: 96 64 32
Jlexuuu (JI) 64 48 16
[IpakTHyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

ayTuTOpHbIX 3aHsaTHi (I13) 0 0 0
Jlabopatopusie pabotsl (JIP) 32 16 16

Camocmosmenvuas paboma (CPC) 105,25 37,75 67,5
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0

TEXHOJIOTHIA
[TonroroBka k 1a6OpaTopHbIM paboTam 32 16 16
Hanmcanue pedepara u goknana 24,5 0 24.5
IlonroroBka k 3a4eTy 21,75 21.75 0
[ToaroroBka K 3K3aMeHy 27 0 27

KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 14,75 6,25 8,5

Buj koHTpoOs (3ader, 1ud.3aueT, SK3aMeH ) - 3a4er HK3aMEH

5. Conep:kaHue QMCUUIIMHBI

No O0beM ayTUTOPHBIX 3aHATHI 1O BHIaM B yacax
HaumeHoBaHue pa3enoB TUCHUILUIMHEIL
pasnena Bcero J 113 JIP
1  |BBeneHue B Marepualibl 3J€KTPOHHON TEXHUKH. 2 2 0 0
2 |OcHOBBI MaTepUaIOBEICHUS. 10 8 0 2
3 |[IpoBO#HMKOBBIE MaTE€pHUAIIbI. 14 6 0 8
4 [[TonynpoBOJHUKOBBIE MATEPHAIIBI. 14 8 0 6
5 |dudyekTpuyecKrue MaTepuabl. 16 8 0 8
6  |MarHuTHBIE MaTepUabl. 16 8 0 8
7  [Marepuainsl CIeMAIbHOTO Ha3HAYEHUSI. 4 4 0 0
8  |Marepuanbl HAHOIEKTPOHUKH. 4 4 0 0
9  |[laccuBHbBIE KOMIIOHEHTHI AIEKTPOHHON TEXHUKU 8 8 0 0
10 |AKTUBHBIE KOMIIOHEHTHI AJIEKTPOHHON TEXHUKHU 8 8 0 0
5.1. Jlexkuumn
Ne Ne Kox-
nexuuulpazena HaumeHoBaHMe niM KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
Marepuassl 371eKTpOHHOM TexHUKU. [loHATHE: MaTepual, BelecTBO, CBONCTBO,
1 1 |mapamerp, xapakTepucThka, kauecTBo. Kmaccudukanus marepuanos OT. CocraB u| 2
CTPYKTypa MarepuaaoB. XMMHUYECKUI COCTaB MaTepualia U pojib IPUMECel B HEM.
) ) Crpykrypa Matepuana. Kpucrammyeckoe CTPOEHHE MaTepHaa. JHedexTs )
KPUCTAJNINYECKOTO CTPOEHUS], UX CBSI3b CO CBOMCTBAMHM.
CrunaBbl. CocTtaB U cTpoeHue (a3: TBep/ple pacTBOPHI, MEXaHUYECKHE CMECH,
3 2  [xuMmuuYeckue coeauHeHus. aTepMerainmyeckue coenHenns. Binsaue thna 2
uarpaMMbl COCTOSIHUSI HA XapaKTep U3MEHEHMsI CBOMCTB CIIABA.
OCHOBHBIE CBOMCTBAa MaTepUaloOB, X apaMETPbl U XapaKTEPUCTUKHU:
4 2 |[MexaHMuYecKue, TeTIo()U3NIECKHe, ONTUYECKHUE, JIEKTPUIECKIE, XUMUUECKUE U 2
np. MicniplTanus MaTepuaios.
TpeOoBaHus k MarepuanaM. BeiOop MaTepuanoB B 3aBUCUMOCTH OT Ha3HAYCHUS U
5 ) YCIIOBUH 3KCILTyaTalliy, CTOUMOCTH. DJIEMEHThI 30HHOHN TeopUn. DHEepreTuiecKas )
nuarpaMma 30HHOU Teopuu. [lonsTHE 0 TP PYy3nOHHON CTOCOOHOCTH
MaTepHUaoB.
6 3 |[IpoBonHuKOBBIE MaTepuaibl. Pu3nueckas IPUPOJIa MIEKTPOIPOBOTHOCTH. 2




OCHOBHBIE CBOWCTBA, BIMSAHUE Ha HUX PA3IUUHBIX (PAKTOPOB: MPUPOIBI
MarepHaia, IpuMecei, TeMieparypsl, CTpyKTypbl. TpeOoBaHUs K IPOBOAHUKOBBIM
marepuanam. [Ipumenenne meramioB B DT B 3aBUCUMOCTH OT UX (PYyHKITHIA:
DIIEKTPOTEXHUYECKHUX, KOHCTPYKIIMOHHBIX, aJT€3MOHHBIX, BEHTHIIBHBIX,
OapbepHbIX, 3aMTHBIX. OCOOCHHOCTH TOHKOIUIEHOYHBIX METAJITMUECKUX
[TPOBOJTHUKOBBIX MAaTEPHAIIOB.

Knaccudukanus nmpoBOJHUKOBBIX MaTEPHAIIOB: C MAJIBIM M OOJIBIINM YIETbHBIM
PIIEKTPUUECKUM CONTPOTUBIEHUEM; MaTE€pHUabl JUIisl TepMONap; KapoCTONKNE
MTPOBOJHUKOBBIC MaTEPHAIIBI; TPOBOAIINE MOAU(DUKAIINH YITIEPOa;
CBEPXIPOBOJHUKH; KPUOMIPOBOAHUKHU; CTEKJIOAIMAIIN; MAaTEPHUAIIbI 1JIs
DIIEKTPUYECKUX KOHTAKTOB; KOMITO3UIIMOHHBIE TIPOBOTHUKOBBIE MaTEPHAIIHI.

XapakTepHuCcTHKa OCHOBHBIX Ha3BaHHBIX IPYII MPOBOJAHUKOBBIX MaTepHalioB, UX
npuMeHeHue B JT.

[ToaynpoBOAHUKOBBIE MaTepHallbl, OCHOBHBIE OTIUYHUS OT MPOBOTHUKOBBIX
MaTepuasoB U nudekTpukoB. Kinaccngukarms nomynposogaukos (I1I1) mo
pupoze, cocTaBy, uucrore. Jleruposanue. JlonopHsle u akuenropHsie T111.
CoOcTBeHHbIE, TpUMECHBIe, KomreHcupoBanHbie [111.

10

OcHoBHbI€ cBoOMcTBa AeMeHTapHbIX [111, ToIypoBOIHNUKOBBIX COEAMHEHUH THIIA
AIIIBV, AIIBVI, u ux npuMeHeHue.

11

MeToap! nomyyeHus: YucToix Marepuaiion I1I1: BelpamuBanue u3 pacruiaBa, 30HHOU
TUTEJIbHOM IIaBKH, OeCTUTEIbHOM 30HHON T1aBKU. CyTh METOJIOB, IPEUMYIIIECTBA,
HEIOCTaTKU.

12

[usnexrpudeckue Matepuansl. Knaccudukarus guanexkrpuxos (/1.) mo
Ha3HAYEHUIO, TOCTOSIHCTBY CBOMCTB, arperaTHOMY COCTOSIHUIO, IPUPOJIE,
XUMHUYECKOMY COCTaBY.

13

OcHoBHbI€ cBoMcTBa /l.: monsgpu3zanus, ee Buabl. ClOHTaHHAs
(camonpou3BosibHAs) noJsipu3anus. BiusHue pa3nndHbix GakTopoB Ha
MOJISIPU3ALUIO, UCTIONIb30BaHuE B DT; 3eKTponpoBOAHOCTS [l., €€ BUIbl, BIUSHUE
pa3IUYHbIX (PAKTOPOB Ha AMEKTPONPOBOAHOCTH [I.. OObeMHas U MOBEPXHOCTHAS
AIIEKTPONPOBOAHOCTD; NOTEPH B [l., BUIbI TOTEPH, BIUSIHUE PAIUYHBIX (PaKTOPOB
Ha rotepu B J1.; anekTpudeckas npodHocTsb ., mpoOoii, BUABI poOos.
DeKTpUUYEeCcKas IPOYHOCTD IUIEHOK; HarPEBOCTOUKOCTD 3JEKTPOU30IALIMOHHBIX
MaTepHasoB

14

IIEKTPOU3OIAIIMOHHBIE MAaTepHAIIbl: MaTepHallbl OPraHu4eCKON IPUPOIBL:
nossipHble (proporact-3, OpreTeKno, MOJTUBUHUIXIOPH]I, TaBCaH, HOJIUYpPETaH U
1Ip.) ¥ HETMOJIAPHBIE (MTOTUATHIICH, TTOJIUIIPOITHIICH, TTOJIUCTUPOI, GTOopoIuIacT-4 u
1p.), TEPMOILIACTHL; MaTepPHabl HEOPTaHMUECKON TPUPOJIBL: CTEKIIA, CUTAJLIBI,
KBapll, KepaMUKa TEXHUYECKas U dJIEKTPOTEXHUYecKas (YCTaHOBOYHAS U
KOHJICHCATOPHAsl); aKTUBHBIE TUAIEKTPUKHU: NIb€30KEepaMHKa (ITbE303IEKTPUKH),
MUPOAIEKTPUKH, CETHETOIEKTPUKH, 3JIEKTPETHI; CIII0/Ia U MaTepHalbl U3 Hee,
CMOJIBI: (PeHOJIOANTBACTUIHBIC, STTIOKCHIHBIE, KPEMHHI OpraHn4ecKue,

g TaneBble U Ip., U MaTepralibl Ha UX OcHOBE. [IpupoaHbIe CMOJBI: 1IeJUIaK,
KaHU(OJIb, THTAPh; KAyuyK M PE3UHBI; TNIEHKOOOPa3yIOIIe MaTepUabl: KIeH,
repMETHKH, JIaKH, KOMITayHIbl; BOJIOKHUCThIE MaTepUabl; INIACTUYECKUE MACCHI;
CJIOMCTBIE TUIACTUKU. KOMITO3UIIMOHHBIE MaTepHaIIbl; MaTepUaIbl IS
W30JIALIMOHHBIX MJIEHOK MUKPOIEKTPOHUKHU. Ha3zHaueHne quiekTpuuecKux u
M30JISIIMOHHBIX MaTepPHaioB, OCHOBHBIEC CBOMCTBA U XapaKTEPUCTHKH, COCTAB,
npuMeHeHue B JT.

15

MarnutHbie MaTepuaibl. Deppo- u peppumarseTuzM. OCHOBHbIE MAarHUTHbBIE
xapakTepucTuku. HamarununBanue u nepemaruuurBanme. Kinaccugpukarms
MarHUTHBIX MaTepHasioB. OTIIMYNTEIbHBIE CBOWCTBA U IPUMEHEHHE MATHUTHBIX
MaTEpHUAJIOB Pa3HbIX IPYIIIL

16

Maruuromsarkue marepuansl (MMM) uis: — MOCTOSIHHBIX M HU3KOYaCTOTHBIX
LIEIe; — I BBICOKUX M CBEPXBBICOKHMX 4acCTOT; — C MPSAMOYTOJIBbHOM NeTIen
ructepesuca u ap. [Ilpumenenne MMM.MaruutotBepabie matepuansl (MTM)




pasnnyHblX rpynn. MTM u3 nopomkos. @eppursl. MTM Ha ocHOBe
peliko3eMeNbHbIX MeTa/uloB. OCHOBHBIE XapaKTepUCTUKU. [IpumeHeHne.
17 7 Marepuasnbl cieliManbHOro Ha3HaueHUs. CEeTHETOEKTPUKH, TbE€303IEKTPUKH, 4
MUPONIEKTPUKH, DIIEKTPETHI
18 8  |MarepuaJibl HAHORIIEKTPOHHUKH, TEXHOJIOTHH UX MOJIy4YEHUS. 4
19 9  |[laccuBHbBIE KOMITIOHEHTHI AMEKTPOHHON TEXHUKHU: PE3UCTOPHI. 4
20 9 |[laccuBHBIE KOMIIOHEHTBI ANEKTPOHHON TEXHUKU: KOHJAEHCATOPhI, MHAYKTUBHOCTH. | 4
21 10  |AKTUBHBIE KOMIIOHEHTHI JIEKTPOHHOM TEXHUKU: IUOJIbI, TPAH3UCTOPHI 4
2 10 AKTHBHbBIE KOMIIOHEHTHI AIEKTPOHHON TEXHUKU: ONTONIEKTPOHHbBIE IPUOOPHI, 4
MUKPOCXEMBI.
5.2. llpakTHyecKne 3aHATUS, CEMUHAPHI
He npenycmorpenst
5.3. JIaboparopHblie padoThI
Ne Ne y Koa-
sansTnslpasenal HaunmeHoBaHMe WK KpaTKoe cofiepkaHue 1a0opaTopHOi paboThI BO
4acoB
1 2 |McnplTaHue METaNIOB Ha TBEPAOCTh N0 MeToy PokBesia 2
2 3 |MccnenoBaHue TeMnepaTypHON 3aBUCUMOCTH PE3UCTUBHBIX MATEPUATIOB 2
3 3 |Onpenenenue yaeapHOTO CONPOTUBIEHUS IPOBOAHUKA 2
4 3 |M3yudeHue TemnepaTypHON 3aBUCUMOCTH COIIPOTHBIICHUSI IPOBOIHUKOB 2
5 3 [KoHTaKTHBIE SIBIECHUS B IPOBOJHUKAX M TEPMOIJIEKTPOJBIDKYILAS CHUIIa 2
6 4  |M3ydeHue TeMnepaTypHOil 3aBUCUMOCTH TOJTYTIPOBOAHUKOB 2
7 4 | ®oTONpPOBOIUMOCTH 2
8 4 |KoHTakTHBIE SIBJICHUS B ITOJYIPOBOJHUKAX U OapbepHbIi GOTOdIPPEKT 2
9 5 V3mepenue yria JudIeKTPUUECKUX MOTEPh U UAIEKTPUUYECKON IPOHUIIAEMOCTH )
TBEPIBIX JHIIEKTPHUKOB
10 5 3mepenue 3BHCHMOCTH JUAIEKTPUUECKON MPOHULIAEMOCTH U yTiia )
TBJIEKTPUUECKHI ITOTEPh OT TEMIIEPATYPhI
11 5 [DnexTpuyeckuil mpoOOH B TUIIEKTPUKAX 2
12 5 [MccnenoBanue TemneparypHoi CTaOMIBHOCTH AUANIEKTPHUUECKUX MaTepHAIIOB 2
13 6  |CHsTHe OCHOBHOM KpHBOM HaMarHMuMBaHus (heppoMarHeTika 2
14 6  |M3yueHue cBOMCTB (peppoMarHeTrka ¢ MOMOIIBIO TETIN THCTEpe3nca 2
15 6 |Onpenenenue Touku Kropu 2
16 6  |MI3yuyeHne MarHUTOTBEPIBIX MATEPHUAIIOB 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnncox nureparypsl (¢ yKazaHUEM Kon-
[Tonun CPC pasnesnoB, maB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
Marepuaisl Kagenpsl: yueOHOe ocodue -
[TonroToBka Kk 1a00OpPaTOpHBIM padboTam "MaTepH_aHH OICKTPOHHON TEXHHKH', 4 16
aBTopsl : 3abeiiBopora H.C., [TonropHos
®.B., Bunnuk J[.A.
Hanucanue pedepara u goknanga HHTepaTy'p'z'l - KHMIW 32 nocnesme 10 H,? T 1 4 24,5
KypHaibl: "CoBpeMeHHas 31eKTpOHUKa";




"[IponsBoactBo anexkTpoHuku"; "JKupas
hnexktponuka Poccun"; "HoBocTn
PIIEKTPOHUKH"'; "BECTHUK JIEKTPOHUKH";
"N3Bectus Beicimx y4eOHBIX 3aBEICHUH.
OnexTpoHuka"; "OIEKTpOHUKA U
MUKpOdIeKTpoHUKA"; "[lomumMepHbie
MaTepuaibl"; "IIEKTPOHUKA U
nonynpoBogHuku'". [lopran: "OnekTpoHHbBIE

KOMITOHEHTHI'" - www/elcomdesign.ru.

HOI[I"OTOBKa K 3a4CTy

Jlexuuu Copoxkun, B. C. Marepuansl n
DIIEMEHTHI AMEKTPOHHON TexHHUKH [Tekcr] T.
1 IIpoBOAHMKH, TOJTYIIPOBOJHUKH,
UAJIEKTPUKH yueO. A By3oB : B2 T. B. C.
Copoxkun, b. JI. Antunos, H. II. JIazapesa. -
M.: Axagemus, 2006. - 439, [1] c. n.
(Crpanuust 47-150) Copokus, B. C.
Marepuaibl U 3J1€EMEHTHI 3JIEKTPOHHOM
TexHuku [ Texct] T. 2 AkTuBHBIE
TTUDJIEKTPUKU, MATHUTHBIE MaTE€pPHAIbI,
HIIEMEHTBI AIEKTPOHHON TEXHUKH yuel. s
By30B : B 2 T. B. C. Copokun, b. JI.
Antunos, H. I1. JIazapesa. - M.: Akagemus,
2006. - 376, [1] c. mn. (Ctpanursr 107-285)

21,75

[ToaroroBka K J1abOpaToOpHBIM paboTaM

Marepuaisl kKadeapsl: yueOHoe ocodue -
"MaTepuaibl AIEKTPOHHON TEXHUKH ",
aBTopsl : 3abeiiBopora H.C., [Tonropuon
®.B., Bunnuk /[.A.
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[ToaroroBka K sK3aMeHY

Jlexiuu Copokun, B. C. Martepuansl u
PJIEMEHTHI AMEeKTpOoHHOU TexHUKH [Tekcr] T.
1 ITpoBOIHUKH, TTOJTYTIPOBOAHUKH,
IMAIEKTPUKH yuel. it By30B : B 2 T. B. C.
Copoxkun, b. JI. Autunos, H. I1. JIazapesa. -
M.: Axagemus, 2006. - 439, [1] c. wi.
(Crpanunsr 47-150) Copoxun, B. C.
Martepualibl U 3JIEMEHTHI JIEKTPOHHOM
TexHuku [ Texcr]| T. 2 AKTUBHBIE
TTUDJICKTPUKH, MAaTHUTHBIE MaTePUAJIbI,
HIIEMEHTHI ANEKTPOHHON TEXHUKU yueO. T
By30B : B 2 T. B. C. Copokums, b. JI.
Antunos, H. I1. JlazapeBa. - M.: Akaagemus,

2006. - 376, [1] c. un. (Ctpanunst 107-285)
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6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOME)I(yTO‘IHOﬁ arTeCcralnnumn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p330B3T€JIBHOI>i IMporpaMmel OCYIICCTBIICTCA B

cootBeTcTBUH ¢ [losto’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00yJaIOIIUXCHI.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECTP

Bun
KOHTPOJISt

HasBanue
KOHTPOJIBHOTO
MEPOIPUSATHS

Makc.
Oamn

Bec [Topsimok HauncneHus 6aII0B

Vuun-
THIBA-
eTCS B




ITA

Texymni
KOHTPOJIb

Cnaua oTtuéTa o
nmabopaTtopHoii padore 1:
HcnplTanye MeTanioB
Ha TBEPAOCTH 10 METOILY
Poksenna

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

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

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

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

[Ipu orcyTcTBHM OTUETA
Hauucsiercs 0 6amioB.

3a4CT

Texymnii
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii pabote 9:
N3mepenue yra
JURIIEKTPUUECKUX
MoTeph U
JARIEKTPUYECKOMN
MIPOHUIIAEMOCTH
TBEPIBIX AUIIEKTPUKOB

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

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K U HEMOTHBIX
OTBETax Ha BOIPOCHI K
nmaboparopHoil paboTe HaYHUCTSETCS
3 banna.

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

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy c ommbKaMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaTopHOH paboTe
Hauucisiercs 1 6anmm.

[Ipu oTcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

OK3aMCH|

Texymnmi
KOHTPOJIb

CaMocTosTeIbHAas
paborta
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Pa0Gora crana 0Oe3 3aMeyaHuii: 3
Oamta

Pabota cana 6e3 CyIeCTBEHHBIX
3aMeuanuii: 2 6amna

Pabora ciana ¢ ono3gaHueM HIH
€CTh CYIICCTBEHHBIC 3aMeUaHUs: |
0an

Pabota He cnana: 0 6amioB

3a4CT

[Tpome-
KyTOYHasA
arrecTanus

3auer

3a4yeT B popMe MUChMEHHBIX
OTBETOB Ha BOIPOCHI MPUBEACHHbBIE
B Ounere. buner conepxut 4
BOIpoca. 3a BONPOC HAYUCIISAETCS T10
1 Gasty.

3a4CT




MaxkcuMasbHas oleHka 4 6aioB.
MunnManbHas oreska 0 0ayuIoB.

4 Oasuia BbICTABIIAETCA CTY/EHTY,
[TyOOKO ¥ ITPOYHO YCBOUBIIEMY
[IPOrPaMMHBIN U IOIIOJIHUTEIIbHBII
MaTepua, NCYEPIBIBAIOILE,
[10CJIEJOBATENBHO, TPAMOTHO U
JIOTMYECKU CTPOITHO €0
M3J1aralollleMy; B OTBETE KOTOPOTO
TECHO YBSA3BIBACTCS TEOPUS C
pakTUKON. [Ipu 3TOM CTyneHT He
3aTPYIHAETCSA B OTBETE IIPH
BUIOM3MEHEHUH 33/1aHNUs; CBOOOIHO
CIPABIISETCS C 3a7a4amH,
BOIIPOCAaMU U IPYTUMH BUIaMU
[IPUMEHECHHS 3HAHUMN, TIPABUIIBHO
00OCHOBBIBACT MPHUHATHUS PEIICHUS,
BJIa/ICE€T PA3HOCTOPOHHUMHU
HAaBBIKAMU U IPUEMAMHU
BBITIOJTHEHUS TPAKTUYECKUX 3a1a4. 3
0asuta BBICTABIISIETCS CTYACHTY,
TBEPJO 3HAIOLIEMY ITPOrPAMMHBIN
MaTepua, FPaMOTHO U 10 CYLIECTBY
W3J1ararolemMy ero, KOTOpblid He
JTOITYCKAET CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
[IPaBWJIBHO MIPUMEHSET
TEOPETUYECKUE TIOJIOKECHUS IIPU
pEIIEHNN IPAKTUYECKUX BOIIPOCOB
U 3a]a4, XOPOIIO BIaJceT
HEOOXOIMMBIMU MPAKTHYECKUMHU
HaBbIKaMU. 2 Oajia BHICTaBIISAETCS
CTYJIEHTY, KOTOPBIA UMEET 3HAHUS
TOJILKO OCHOBHOTO MaTepuaia, HO He
YCBOWJI €T0 JETAJIEH, TOIyCKaeT
HETOYHOCTHU, HETOCTATOUHO
MpaBUIbHBIE (OPMYITUPOBKH,
HapyLICHHs [TOCIEI0BATEIbHOCTH B
M3JI0’KEHUS] IPOTPAMMHOI0
MaTepuana U UCIBIThIBACT
3aTpyHEHUS B BBIIIOJIHEHUN
[IPAKTUYECKUX HABBIKOB. 1 6an
BBICTABIISIETCS CTY/AEHTY, KOTOPBIH
HE 3HAET 3HAUYUTEJIBHON YacTu
[IPOrpaMMHOT0 MaTepuaa,
JIOITyCKaeT CyIeCTBEHHbIE OINOKH,
HEYBEPEHHO, C OOIBITUMUI
3aTPYHEHUSMU BBIIIOJIHACT
MpakTHYeckue HaBbIkK. () 6ayoB
BBICTABIIIETCS CTYACHTY, KOTOPBIN
HE 3HAeT POrpaMMHOI0 Marepuaia
Uy HErO OTCYTCTBYIOT OTBETHI Ha
BOIIPOCHI.

Texymui
KOHTPOJIb

CamocrosTenbHas
paborta
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Pa0Gora crana 0e3 3aMeyanuii; 3
Oaa
PaGota cnana 6e3 CyIeCcTBEHHBIX

DK3aMCH




3aMeuanuii: 2 0amna

Pa0Gora caHa ¢ Omo3gaHueM WIH
€CTh CYIICCTBEHHBIC 3aMeUaHus: |
0a

Pabota He cgana: 0 6amioB

IIpome-
JKyTOYHAas
arTecTanus

Dx3amMeH

DK3aMeH B popMe MUCbMEHHBIX
OTBETOB Ha BOIIPOCHI PUBEACHHbBIE
B Ounere. buner conepxut 4
BOIpoca. 3a BONPOC HAYUCIISIETCS T10
1 6amy.

MaxkcuMasbHas olleHKa 4 6auIoB.
MuHnManbHas otieHka 0 6amios.

4 Oasuia BbICTaBIIAETCA CTY/IEHTY,
[TyOOKO M ITPOYHO YCBOUBIIEMY
[MPOTPAMMHBIN U JOTIOJHUTEIbHBIN
MaTepuall, NCUEPIBIBAOIIE,
[10CJIEIOBATEIBHO, TPAMOTHO U
JIOTUYECKU CTPOUHO €ro
M3JIararolleMy; B OTBETE KOTOPOTO
TECHO YBA3BIBACTCS TEOPUS C
rpakTUKoi. [Ipu s3ToM cTyneHT He
3aTPYIHSAETCS B OTBETE IIPU
BUJIOM3MEHEHHUHU 3a]1aHusl; CBOOOIHO
CIPaBIISAETCS C 3a7a4amH,
BOIPOCAaMU U IPYTUMH BUIaMU
MPUMEHEHHS 3HAaHUH, TPaBUIBHO
000CHOBBIBAET MPUHATHUS PELICHHUS,
BJIa/I€ET Pa3HOCTOPOHHUMHU
HaBbIKAaMU U IPUEMaMHU
BBITIOJTHEHMSI TPAKTUUECKUX 3a/a4. 3
Oasia BBICTABIISIETCS CTYJCHTY,
TBEP/IO 3HAIOLIEMY ITPOrPaMMHBIH
MaTepual, FPaMOTHO U 110 CYLIECTBY
M3JIaralolleMy €ro, KOTOphI He
JIOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
[IPaBUWJIbHO MPUMEHSET
TEOPETUYECKNE TIOJIOKEHUSI IPU
pEIIeHNN TPAKTUYECKUX BOIPOCOB
1 3a]1a4, XOPOIIO BIaJEET
HE0OXOMMBIMU IPAKTUYECKUMHU
HaBbIKaMU. 2 Oajia BHICTaBIISAETCS
CTYJIEHTY, KOTOPBI UMEET 3HAHUS
TOJILKO OCHOBHOTO MaTrepuaia, HO He
YCBOMJI €70 JIeTajlel, JoMmycKaeT
HETOYHOCTHU, HEJOCTATOUHO
MpaBWJIbHbBIE (POPMYIUPOBKH,
HapyLIEHHs [10CIIE10BATEIbHOCTH B
M3JI0KEHUS IPOTPAMMHOI0
MaTepHala U UCTIBITHIBACT
3aTpyHEHUS B BHINIOJIHEHNUN
MPAKTUYECKUX HaBBIKOB. 1 Gan
BBICTABIISIETCS CTY/ACHTY, KOTOPBIH
HE 3HAET 3HAUUTEJILHON YacTu
[IPOrpaMMHOTO MaTepuala,
JIONYCKAeT CYIECTBEHHbIE OINOKH,

DK3aMCH




HEYBEPEHHO, C OOIBITUMUI
3aTPyAHCHUSIMH BBITIOHSET
MpakTHYeckue HaBbIKK. () 6ayoB
BBICTABJISICTCS CTYJCHTY, KOTOPBIH
HE 3HaeT MPOrpaMMHOTO Marepuasa
W Y HETO OTCYTCTBYIOT OTBETHI Ha
BOTIPOCHI.

Texymnmi
KOHTPOJIb

Crmaua otuéTa 110
naboparopHoii padore 2:
HccnenoBanue
TEMIIEpaTypHOI
3aBHCHUMOCTHU
PE3UCTUBHBIX
MaTepuajioB

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U MOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gama.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 omUO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
3 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKaMU 1 HETOJIHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oama.

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

[Ipu orcyTcTBHM OTYETA
Hauucsiercs 0 6anioB.

3a4CT

10

Texymnii
KOHTPOJIb

Cnauda otuéra no
nmabopaTtopHoii padore 3:
Ornpenenenue yaenbHOTO

COTPOTHUBIICHUS

MIPOBOJIHUKA

[Ipu cnaue otdyera 3a 1a6OPATOPHYIO
paboTy 6e3 OmMOOK U TTOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gamna.

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K U HEMOTHBIX
OTBETaxX Ha BOIMPOCHI K
maboparopHoil paboTe HaYUCTAETCS
3 banna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy C OMTMOKAMU U HETIOJIHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
2 Oama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy c ommbKaMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaToOpHOM paboTe
Hauucisiercs 1 6anm.

[Ipu oTcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

3a4CT

11

Texymnii
KOHTPOJIb

Cnaua otuéra 1o
naboparopHoii pabote 4:
N3yuenne
TEMIIepaTypHOMI
3aBHCHUMOCTHU
CONPOTHUBJICHUS
MIPOBOJIHUKOB

[Tpu cade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K 1 TTOTHBIX
OTBETaX Ha BOIPOCHI K
nmabopaTropHOi paboTe HAYUCTAETCS
4 Oanna.

[Tpu cnade oryera 3a J1a00PaTOPHYIO

paboTy 6e3 OmMOOK U HEMOJIHBIX

3a4CT




OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
3 Oamnna.

[Tpu cmade oTvera 3a 1aOOPATOPHYIO
paboTy ¢ OIMOKAMH U HETIOTHBIX
OTBETaX Ha BOMPOCHI K
abopaTopHO paboTe HAYUCIISETCS
2 Oaa.

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

[Ipu orcyTcTBHM OTUETA
Hauucsiercs: 0 6aioB.

12

Texymui
KOHTPOJIb

Jlaboparopnas pabora 5:
KoHTakTHbIE sIBICHUS B
IMPOBOJHHUKAX U
TEPMOAIICKTPOIBUKYIIAS
cuia

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBETaxX Ha BOIIPOCHI K
nmabopaTropHOi paboTe HAYUCIAETCS
4 Ganna.

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

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

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy C OMOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
HauuciseTcs 1 6an.

[Ipu oTCyTCTBUUM OTYETA
Hauncisgercs 0 6amios.

3a4CT

13

Texymui
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii paboTte 6:
H3ydenue
TEMIIEpaTypHOMI
3aBHCHUMOCTHU
MOJIyITPOBOAHUKOB

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

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

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OIMOKaMH U HETIOTHBIX
OTBCTAaxX Ha BOIIPOCHI K
maboparopHoil 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




14

Texymnii
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii pabote 7:
DOTONPOBOAUMOCTH

[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
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Texymnmi
KOHTPOJIb

Cnauda otuéra no
nmabopaTtopHoii padore 8:
KoHTakTHbIE sIBICHUS B
MOTYTIPOBOJTHUKAX H
6apbepHbIit poTodhdhexT

[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.

3a4CT
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Texymnii
KOHTPOJIb

Craua oruéra 110
naboparopHoii pabore
10: U3smepenue
3aBHUCHUMOCTHU
JIARIEKTPUYECKOM
MIPOHUIIAEMOCTH U yTJa
JIARIEKTPUYECKHI
MOTEPh OT TeMIEepaTypbl

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

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K U HEMOTHBIX
OTBCTax Ha BOIIPOCHI K
nmaboparopHoil paboTe HaYUCTSETCS
3 banna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy C OTMOKAaMU U HETTOJIHBIX
OTBETax Ha BOIMPOCHI K

1abopaTopHOI paboTe HAYUCIISIETCS

OK3aMCH




2 Oanna.

[1pu cmade oTvera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K J1aOOpaToOpHOH paboTe
Hauucsiercs: 1 6anm.

[Ipu oTcyTcTBUM OTUETA
Hauucsiercs: 0 6aioB.
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Texymnmi
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHoit pabote
11: DnexTpuyeckuii

npo0oii B AMAIEKTPUKAX

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U MOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gama.

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 omUO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
3 Ganna.

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy ¢ OMTMOKaMU 1 HETOJIHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oama.

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

[Ipu orcyTcTBHM OTYETA
Hauucsiercs 0 6anioB.

OK3aMCH|
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Texymnii
KOHTPOJIb

Craua oruéra 110
naboparopHoii pabore
12: UccnenoBanue
TEMIIEpaTypHOI
CTaOMIIBHOCTH
JIMAJIEKTPUUECKUX
MaTepHasoB

[Ipu cnaue otdyera 3a 1a6OPATOPHYIO
paboTy 6e3 OmMOOK U TTOTHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
4 Gamna.

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K U HEMOTHBIX
OTBETaxX Ha BOIMPOCHI K
maboparopHoil paboTe HaYUCTAETCS
3 banna.

[Ipu cnaue ordyera 3a 1a6OPATOPHYIO
paboTy C OMTMOKAMU U HETIOJIHBIX
OTBETax Ha BOMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
2 Oama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy c ommbKaMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaToOpHOM paboTe
Hauucisiercs 1 6anm.

[Ipu oTcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

OK3aMCH|
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Texymnii
KOHTPOJIb

Cnaua ot4éTa 110
naboparopHoii paboTte
13: CHsTHE OCHOBHOM

KpUBOU

HaMarHHYHBaHHS

(dbeppomarseTrka

[Tpu cade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K 1 TTOTHBIX
OTBETaX Ha BOIPOCHI K
nmabopaTropHOi paboTe HAYUCTAETCS
4 Oanna.

[Tpu cnade oryera 3a J1a00PaTOPHYIO

paboTy 6e3 OmMOOK U HEMOJIHBIX

OK3aMCH|




OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
3 Oamnna.

[Tpu cmade oTvera 3a 1aOOPATOPHYIO
paboTy ¢ OIMOKAMH U HETIOTHBIX
OTBETaX Ha BOMPOCHI K
abopaTopHO paboTe HAYUCIISETCS
2 Oaa.

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

[Ipu orcyTcTBHM OTUETA
Hauucsiercs: 0 6aioB.
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Texymui
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHoii pabote
14: 3y4yenue cBOMCTB

deppomarneTuka c

MTOMOIIbIO METIH

rucrepesnuca

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K 1 OTHBIX
OTBETaxX Ha BOIIPOCHI K
nmabopaTropHOi paboTe HAYUCIAETCS
4 Ganna.

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

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

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy C OMOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
HauuciseTcs 1 6an.

[Ipu oTCyTCTBUUM OTYETA
Hauncisgercs 0 6amios.

ODK3aMCH
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Texymui
KOHTPOJIb

Cnauda otuéra no
nabopaTopHO paboTte
15: Onpenenenue TOUKU
Kropu

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

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

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OIMOKaMH U HETIOTHBIX
OTBCTAaxX Ha BOIIPOCHI K
maboparopHoil 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|




.. | maGopatopHoii pabote 3 Oamna.
Texymnii
23| 4 KOHTDOIE 16: N3yuenue 4 | 4 |[Ipu coaue ordera 3a 1aOOPATOPHYIO
p MarHUTOTBEPABIX paboTy ¢ OIMOKaMH U HEMOTHBIX
MaTepuajioB OTBETaX Ha BOIPOCHI K

OTBCTAaX HAa BOIIPOCHI K

4 Ocama.

OTBETax Ha BOIIPOCHI K
Cnaya oTuéra 1o

2 Oaia.

Hauucisercs 1 0a.
[Ipu oTcyTcTBUM OTUETA
Hauucisercsa 0 0anIos.

[1pu cnade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK 1 TOTHBIX

mabopaTopHOI paboTe HAYUCIISIETCS

[Tpu cnade orveTa 3a 1a00OPATOPHYIO
paboTy 6e3 omMO0K U HEMOTHBIX

mabopaTopHOi paboTe HAYUCIISETCS

mabopaTopHOI paboTe HAYUCIISIETCS

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K JIaOOpaTOpHOH paboTe

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Ipouenypa npoBeneHus

Kpurepun
OLCHHUBAHUA

9K3aMCH

DK3aMeHaIMOHHbIE OUJIEThI COCTABISIOTCS HA OCHOBE yU4eOHOM
nporpaMMsbl. busnet Bkitouaer 4 Bonpoca . [Ipenonasarens
HaloOMMHAET 001I1e PEKOMEHIALINY 110 TIOATOTOBKE OTBETOB,
MIMCbMEHHOMY OTBETY IO BOIIpOCaM OMIIEeTa, a TAKXKE [0 OTBETaM
Ha JIOTIOJIHUTENbHbBIE BONPOCH. CTyIeHThI OepyT OMIeT, Ha3bIBAIOT
€ro HOMEp M 3aHUMAIOT UH/IMBUyaJIbHbIE MECTa 33 CTOJIAMH IS
HOATOTOBKM 0TBETOB. Ha MoAroToBKY OTBETOB Ha OMIIET CTYIEHTY
orBonutcs 1 yac, 20 MuHyT. CTyJ€HT, IOATOTOBUBILIUCH K OTBETY,
Ca/INTCH 3a SK3aMEHAMOHHBIN cToJ. [IpoxoXk1eHne KOHTPOIbHBIX
MEPOIPUITHI 10 TPOMEXKYTOUYHON aTTeCTAllMM HE 0053aTENIbHO.

B cooTBeTCTBUH C
mm. 2.5, 2.6
[lonoxxenus

3a4cT

buneTs! k 3a4€Ty COCTaBISAIOTCA HA OCHOBE YU€OHON POTPaMMBI.
buner Bimrouaet 4 Bonpoca . [IpenogaBarens HarmoMyuHaeT oomye
PEKOMEH/IALNH 110 TTOJIFOTOBKE OTBETOB, MMCbMEHHOMY OTBETY IO
BOMpOcaM OuiieTa, a Takyke 10 OTBETaM Ha JOMOJHUTENbHbIE
Bonpockl. CTyIeHTHI OepyT OUIIET, Ha3BIBAIOT €r0 HOMED U
3aHUMAIOT UHANBUIYAJIbHBIE MECTA 3@ CTOJIAMU JJI MOATOTOBKHU
OTBETOB. Ha Mo/roToBKYy OTBETOB HAa OWIIET CTYIEHTY OTBOAUTCS |
yac, 20 munyT. CTylIeHT, MOArOTOBUBIIKUCH K OTBETY, CAIUTCS 32
HK3aMEHALMOHHBIN CTOII. . [IpoxokIeHne KOHTPOIBHBIX
MEPOIPUITHIA 1O MPOMENKYTOUHOM aTTeCTAllMM HE 00s3aTENIbHO.

B cooTBeTCTBUH C
mm. 2.5, 2.6
[lonoxxeuus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarel 00yueHus

10 13(14{15

OIIK-1

3HaeT: OCHOBHBIE MaTepHabl,
WCTIONIB3YEMBIE B DJICKTPOHHKE; KIFOYEBbIC HAHHHH
KOMITOHCHTEI, UCITOJIL3YIOIIHMECA B




IJICKTPOHHBIX CXCMaAX

OIIK-1

'YMeeT: OCyIIeCTBIATh OJ00p
MaTepHasIoB I H3TOTOBIICHHUSI HHHH
DIIEKTPOHHOMN TEXHUKH

OIIK-2

3HaeT: OCHOBHBIC MCETOAbBI
OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA
CBOICTB MaTcpuaJioB U IMapaMETpPOB
KOMIIOHCHTOB BHGKTpOHHOﬁ TCXHHUKHU

OIIK-2

'YMeeT: IPOBOUTE U3MEPEHMSI CBOMCTB
MaTepuajoB U IapaMeTPOB KOMIIOHEHTOB  [+H+
DJIEKTPOHHON TEXHUKHU

OIIK-2

MeeT NpakTUYECKUI OIBIT: U3MEPEHUS
CBOICTB MaTe€pUalioB, MPEJACTABICHUS U [+
00pabOTKM HKCTIEPHUMEHTAIBHBIX TaHHBIX

R I 5 na el il el e e o S S o o

TumnoBsie KOHTPOJIBHBIC 3a1aHUS 10 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUMeENbHASL IUMePamypa.:

1.

478 c.

[TacerakoB, B. B. IlonynpoBonaukoBbie mpubopsl Yued. mocodue st
By30B B. B. [laceakos, JI. K. Uupkus. - 8-¢ uzn., ucnp. - CII6. u np.: Jlans, 2006. -

8) omeuecmeenHvle U 3apyoedxicHbie HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 8 bubnuomexe.
[Topran: "OnexkTpoHHbIE KOMIIOHEHTHI" - www.elcomdesign.ru

I.

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
Marepuainsl kadeapsr: yueOHoe mocodue - "Marepuabl 3JeKTPOHHON
TexHuku", aBropsl : 3abeiiBopora H.C., [Tonropuos @.B., Bunnuk J[.A.

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
Martepuans! kadeapsl: yaueOHoe ocodue - "Martepuaiibl 3IeKTPOHHON
TexHuku'", aBTopsl : 3abeiiBopora H.C., [Tonropuos @.B., Bunnuk J[.A.

1.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubnuorpaduueckoe onrcanue
JTUTEPaTyphl ANIEKTPOHHOU
dbopme
DIEeKTPOHHO- Copokun, B. C. Marepuaibl U 3JIeMEHTBI JJIEKTPOHHON TEXHUKHU
OCHOBHAS OuoOIMOTeUHAS [Texcr] T. 2 AKTUBHBIE AUAJICKTPUKH, MATHUTHBIE MaTE€pUAJIbI,
1 cucreMa AIIEMEHTBI AIEKTPOHHOM TEXHUKHU yuel. 1uist By30B : B 2 T. B. C.
nmuTepaTypa
W3]1aTeILCTBA CopokuH, b. JI. Autunos, H. I1. JIazapeBa. - M.: Akanemusi,
Jlanb 2006. - 376, [1] c. un. https://e.lanbook.com/book/168894
2 |OcHoBHas DJIEKTPOHHO- CopokuH, B. C. MarepuaJibl U 3JIEMEHTHI 3JIEKTPOHHON TEXHUKH]




UTEpATypa OubIuoTeUHas [Texcr] T. 1 IIpoBoaHMKH, TOTyTIPOBOAHUKY, TUIEKTPUKU
cucrtema yue6. st By30B : B 2 T. B. C. Copoxkun, b. JI. Aatunos, H. I1.
13/1aTENIbCTBA JlazapeBa. - M.: Akanemus, 2006. - 439, [1] c. un.

Jlann https://e.lanbook.com/book/168852
DJIEKTPOHHO-
OCHOBHAS OoubmuoTeyHast 3emckoB [O.I1. Marepuanosenenune [Texct] Boponexckuit
3 sreparypa cucTema rOCYapCTBEHHBIN YHUBEPCUTET HH)KEHEPHBIX TEXHOJIOTHIA,
W3/1aTeIhCTBA 2013. - 200, [1] c. un. https://e.lanbook.com/book/72035
Jlanb
[TaceiakoB, B. B. [TomynpoBogHUKOBBIE IPUOOPHI : yaeOHOE
JEKTPOHHO- noco6ue / B. B. [1acbinkos, JI. K. Ynpkua. — 9-e uzn. —
OubIMoTeYHAs Canxr-IletepOypr : Jlanb, 2021. — 480 c. — ISBN 978-5-
4 fI?THeOJ;I;HTzHLHaH cucreMa 8114-0368-4. — Tekcrt : neKTpoHHBIH // JIaHb : 27€KTPOHHO-
patyp M3/1aTeNIbCTBA O6ubnuoreynas cucrema. — URL:
JlaHp https://e.lanbook.com/book/167773 (nara oOpatieHus:
03.10.2021). — Pexxum moctyna: AJjis aBTOpH3. TOJIB30BaTENCH.
DIEKTPOHHO- Murais, FO. @. MarepuanoBeienue (paguoTeXHUYECKOE) :

N —— OubIMOTeUHAS yueOHoe mocooue / FO. ®@. Murans. — PocTtoB-Ha-/[ony :

5 cuctema PI'VIIC, 2016. — 46 c. — ISBN 978-5-88814-554-8. —

nmuTepaTypa ) o .

U3aTeIbCTBA Texct : anekTpoHHbIil // JIaHb : 37eKTpOHHO-O0MOIMOTE U HAs
Jlann cuctema. https://e.lanbook.com/book/129314

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

Her

[Tepedenp ucmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Hert

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne T CIUTITHHBI

No OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit . ;[ IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecrieueHHe, UCTIONb3yEeMOe JIs
el Pa3JINYHBIX BUJIOB 3aHATUI
506
OK3amMeH (16) KoMIibtotep, MpoeKTop.
506
3auet,aud.3a4eT (16) KomrmbroTep, mpoexTop.
Kontpons 305
CaMOCTOSITEJILHOM (16) KoMribtotep, MpoeKTop.
paboTHI
a6 277 e 6
a0opaTOpHBIE 3aHATUA 3) MEeLUATM3UPOBAHHBIE CTEHbI, 1a0OPaTOPHBIE CTEH/IBI.
305
Jlexuun (16) Kommnsrorep, mpoekTop.




