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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

[Tepeuens npenecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IyIaHa BUJIOB paboT

1.0.17 Mertposnorus, cTaHAapTU3aLUS 1
TEXHUYECKHUE U3MEPECHHUS,

1.0.19 CxemMoOTeXHHUKa,

1.0.27 NnTerpanpHas IEKTPOHUKA U
HAHOYJIEKTPOHUKA,

1.0.26 HanosnexktpoHuka,

1.0.21 CraTuctuueckue 0CHOBBI
WHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX,

®J1.02 KBaHTOBBIE TEXHOJOTUH: COCTOSTHUE U
MEePCIEKTUBBI,

[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




Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

Jucrumimna TpeboBanus

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

1.0.11 ®usuxka

3HaeT: OCHOBHbIE (PU3NYECKUE CBOMCTBA
MaTepUaIOB;(HU3NKO-XUMHYECKHIE TPUINHBI
1.0.28 BBenenue B hu3uKy TBEPAOTO TEIa MOSIBJICHUSI TE€X WJIM UHBIX CBOMCTB MaTE€pUaJiOB
YMeeT: HaXoAUTh MH(POPMAIIHIO O CBOHCTBAaX
BelecTB MIMeeT npakTU4eCcKuil OMbIT:

3HaeT: 00JacTU NPUKIIAIHOTO IPUMEHEHUS
nQepeHIMaIbHOTO U UHTETPATBHOTO
VCUUCIICHHSI;0CHOBHBIE ONPE/IEICHUS U TEOPEMBI
1.0.08 MaremaruuecKkuii aHaJIn3 MaTEeMaTU4ECKOIO aHAIN3a YMEET: IPUMEHITh
METO/Ibl MaTEMaTUYECKOTO aHAIN3A 11l PELICHUs
3a/1a4 TEOPETUUECKOTO U IIPUKIIAIHOTO XapaKrepa
NmMeeT mpakTHYECKUI OTIBIT:

3HaeT: 0071acTU MPUKIAIHOTO MPUMEHEHHUS
TMHENHHON anreOpbl U aHATUTHYECKOM
T€OMETPUN;0CHOBHBIE ONPEIECICHUS U TEOPEMBI
1.0.09 Jluneiinas anredpa 1 aHAIUTHYECKas TMHENHHON anreOphl U aHAIMTHYECKOW TeOMEeTPUN
rCOMETPUSA YMeeT: IpUMEHSATh METO/IbI JINHEHHOU anreOpbl U
AQHAJIUTUYECCKOM N'€OMETPUH ISl PELICHU 3a1a4
TEOPETHUYECKOTO U MPUKIAAHOTO Xapakrepa Mmeer
[IPAKTUYECKUH OIIBIT:

4. O0béM 1 BHABI YUeOHOIT padoOTHI

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

PaCHpe,Z[eHeHI/Ie 1o ceMeCTpam
Bcero B Hacax

Bun yuebHo# paboThI
ry P 4acoB Homep cemectpa

3 4

OO01mast TpyI0EMKOCTh AUCIUTLITTHBI 216 108 108




AyOoumopHhvie 3auamusi: 96 64 32
Jlexuuu (JI) 64 48 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

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

Camocmosmenvuas paboma (CPC) 105,25 37,75 67,5
Hanucanue pedepara u goknana 24,5 0 24.5
[ToaroroBka k 3a4ety 21,75 21.75 0
ITonroroBka k J1abopaTopHBIM paboTam 32 16 16
[ToaroroBka Kk sK3aMeHy 27 0 27

KoHCynbranuy 1 NpoMeKyTouHasi aTTeCTalus 14,75 6,25 8,5

Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT JK3aMeH

5. Coneprkanue TUCUMILIIIMHBI

Ne OO0beM ayTUTOPHBIX 3aHATHUH 110 BHJIaM B yacax
HaumenoBanue pa3aenoB IUCHUILIMHbI
pasnena Bcero J 113 JIP
1  |BBeneHue B marepHalibl 2JIEKTPOHHON TEXHUKH. 2 2 0 0
2 |OCHOBBI MaTepHuaaoOBEACHUS. 10 8 0 2
3 |[IpoBOAHMKOBBIE MaTEpHUAIIbI. 14 6 0 8
4 |{[TomrynpOBOXHUKOBBIE MAaTEPHUAIIBI. 14 8 0 6
5  |[AudnexTpuyecKkre MaTepuabl. 16 8 0 8
6  |MarautHble MaTepUabl. 16 8 0 8
7  |Martepuaisl COEMAJIBHOTO Ha3HAYCHMS. 4 4 0 0
8  |Marepuasibl HAHOUIEKTPOHUKH. 4 4 0 0
9  |[TaccuBHBIE KOMIIOHEHTBI AIEKTPOHHON TEXHUKU 8 8 0 0
10  |AKTUBHBIE KOMIIOHEHTHI AJIEKTPOHHOU TEXHUKHU 8 8 0 0
5.1. Jlexknun
Ne Ne Kox-
nexumlpasziena HaumeHoBaHMe MM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Marepualibl AIEKTPOHHOM TeXHUKH. [lonsTHE: MaTepua, BEmEeCcTBO, CBOMCTBO,
1 1 |mapamerp, XxapakTepucTHKa, kadecTBo. Knaccuduxanus marepuanoB IT. CoctaB u| 2
CTPYKTypa MaTepHaioB. XMMUYECKUI COCTAB MaTEpPUAJIA U POJIb IPUMECEN B HEM.
) ) Crpykrypa Matepuaia. Kpucramimyeckoe CTPOEHNE MaTepHaa. JedexTs )
KPUCTAJUINYECKOTO CTPOEHMSI, UX CBSI3b CO CBOMCTBAMH.
Crunassl. CocTaB M cTpoeHue (pa3: TBepable pacTBOPbI, MEXaHUYECKHE CMECH,
3 2 |XxumHuueckue coequHeHus. HTepMeTaminyeckue coeiuHenus. Bnusaue tuna 2
TarpaMMbl COCTOSIHUSL HA XapaKTep U3MEHEHUs! CBOICTB CIUIaBa.
OcHOBHBIE CBOMCTBAa MaTepUaoOB, UX MapaMeTPbl U XapaKTEPUCTUKH:
4 2 |MexaHMYeCKue, TeIIoPHU3NIeCKue, ONTHYECKUE, NEKTPHUECKUE, XUMHUECKUE U 2
np. McnblTaHus Marepuaios.
TpeboBanus k MaTepuaiaMm. Beibop MarepranioB B 3aBUCHMOCTH OT Ha3HAYEHUS U
5 ’ YCIIOBUH 3KCILTyaTallii, CTOMMOCTH. DJIIEMEHTHI 30HHON TEOpUH. DHEpreTuiecKas ’
nuarpamma 30HHOM Teopud. [Tousarue o nuddy3noHHOM CTOCOOHOCTH
MaTepHaoB.
[TpoBoaHMKOBBIE MaTepualibl. PU3HUEcKas IPUPOJIA IEKTPONPOBOTHOCTH.
6 3 |OcHOBHBIE CBOICTBA, BIUSHUE HA HUX Pa3IMYHBIX (DaKTOPOB: MIPUPOIBI 2
Marepuasa, IpuMecei, TeMueparypsbl, CTpyKTypbl. TpeOoBaHUs K IPOBOJAHUKOBBIM




marepuanam. [Ipumenenne meramioB B DT B 3aBUCUMOCTH OT UX (PYHKITHIA:
DIIEKTPOTEXHUYECKHUX, KOHCTPYKIIMOHHBIX, aJT€3MOHHBIX, BEHTHIIBHBIX,
OapbepHbIX, 3aMTHBIX. OCOOCHHOCTH TOHKOIUIEHOYHBIX METAJITMUECKUX
TPOBOJTHUKOBBIX MAaTEPHUAIIOB.

Knaccudukanus mpoBOJHUKOBBIX MaTEPHAIIOB: C MAJIBIM M OOJIBIIINM YIETbHBIM
PIIEKTPUUECKUM CONTPOTUBIEHUEM; MaTE€pHUabl sl TepMONap; KapoCTONKME
MTPOBOJHUKOBBIC MAaTEPHAIIBI; TPOBOAIINE MOAUDUKAIINH YITIEPOA;
CBEPXIPOBOJIHUKH; KPUOMPOBOAHUKHU; CTEKJIOAIMAIIU; MAaTEPHUAIIbI 1JIs
DIIEKTPUUECKUX KOHTAKTOB; KOMITO3UIIMOHHBIE TIPOBOTHUKOBBIE MaTEPHAIIHI.

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

[ToaynpoBOAHHUKOBBIE MaTepHallbl, OCHOBHBIE OTIUYHUS OT MPOBOTHUKOBBIX
MaTepuasoB U nudekTpukoB. Kinaccngukarms nomynposogaukos (I1I1) mo
pupoze, cocTaBy, uucrore. Jleruposanue. JlonopHsie u akuenropHsie T111.
CoOcTBeHHbIE, TPUMECHBIE, KomrieHcupoBanHbie [1I1.

10

OcHoBHbI€ cBoOMcTBa AneMeHTapHbIX [111, ToIypoBOIHNKOBBIX COEAMHEHUN THUIIA
AIIIBV, AIIBVI, u ux npuMeHeHue.

11

MeTop! nomyyeHus: YucThix MarepruaiioB I1I1: BelpamuBanue u3 pacruiaBa, 30HHOU
TUTEJIBHOM TIaBKH, OeCTUTEIbHOM 30HHON T1aBKU. CyTh METOJI0OB, IPEUMYIIIECTBA,
HEIOCTaTKH.

12

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

13

OcHoBHbI€ cBoicTBa /l.: monsgpu3zanus, ee Buabl. ClOHTaHHAs
(camonpou3BosibHAs) noJsipu3anus. BiusHue pasnndHbix GakTopoB Ha
MOJISIPU3ALI0, UCTIONIb30BaHKE B DT; aeKTponpoBOAHOCTS [l., €€ BUIbl, BIUSHUE
pa3IUYHbIX (PAKTOPOB Ha AMEKTPONPOBOAHOCTH [I.. OObeMHas U MOBEPXHOCTHAS
AIIEKTPONPOBOAHOCTD; NOTEPH B [l., BUJIbI TOTEPH, BIUSIHUE PAIUYHBIX (PAaKTOPOB
Ha rotepu B J1.; anekTpudeckas npodHocTsb ., mpoOoif, BUaBI pobos.
DeKTpUUYECcKas IPOYHOCTD IUIEHOK; HarPEBOCTOUKOCTD 3JEKTPOU30JIALIMOHHBIX
MaTepHasoB

14

DIEKTPOU3OIAIIMOHHBIE MAaTepHAIIbl: MaTepHallbl OPraHu4eCKON IPUPOIBL:
nossipHble (proporact-3, OpreTeKno, MOJTUBUHUIXIOPH/I, TaBCaH, HOJIUYpPETaH U
1Ip.) ¥ HETMOJIAPHBIE (TMTOTUATHIICH, TTOJIUIIPOITHIICH, TTOJIUCTUPOI, GTOopoIuIacT-4 u
1p.), TEPMOILIACTBL; MAaTepPHabl HEOPTaHMUECKON TPUPOJIBL: CTEKIIA, CUTAJLIBI,
KBapll, KepaMUKa TEXHUYECKas U dJIEKTPOTEXHUYecKas (YCTaHOBOYHAS U
KOHJICHCATOPHAsl); aKTUBHBIE TUAIEKTPUKHU: MIb€30KEpaMHKa (IIbE303IEKTPUKH),
MUPOAIEKTPUKU, CETHETOIEKTPUKH, 3JIEKTPETHI; CII0/Ia U MaTepHalbl U3 Hee,
CMOJIBI: (PeHOJIOANIBACTUIHBIC, STIOKCHIHBIE, KPEMHHI OpraHnvecKue,

g TaneBble U JIp., U MaTepHalibl Ha UX OcHOBE. [IpupoaHbIe CMOJBI: 1IeJUIaK,
KaHU(OJIb, SHTAPh; KayuyyK M PE3UHBI; TNIEHKOOOPa3yIOIIe MaTepUabl: KIeH,
repMETHKH, JIaKH, KOMITayHIbl; BOJIOKHUCThIE MaTepUabl; INIACTUYECKHUE MACCHI;
CJIOMCTBIE TUTACTUKU. KOMIIO3UIIMOHHBIE MaTepHAaIIbl; MaTepUaIbl IS
W30JIALIMOHHBIX MJIEHOK MUKPOIEKTPOHUKHU. Ha3HaueHne quiekTpuuecKux u
M30JISIIMOHHBIX MaTepHaioB, OCHOBHBIEC CBOMCTBA U XapaKTEPUCTHKH, COCTAB,
npuMeHeHue B JT.
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MarnutHbie MaTepuaibl. Deppo- u peppumarseTuzM. OCHOBHbIE MAarHUTHbBIE
xapakTepucTuku. HamarununBanue u nepemarunurBanme. Kinaccugpukarys
MarHUTHBIX MaTepHasioB. OTIIMYNTEIbHBIE CBOMCTBA U IPUMEHEHHE MATHUTHBIX
MaTEpHUAJIOB Pa3HbIX IPYIIIL

16

Maruuromsarkue marepuansl (MMM) uis: — MOCTOSIHHBIX M HU3KOYaCTOTHBIX
LIEIIe; — I BBICOKUX M CBEPXBBICOKHMX 4aCTOT; — C MPSAMOYTOJIBHOM NeTIen
ructepesuca u ap. [Ipumenenne MMM.MaruutotBepabsie matepuansl (MTM)
paznnuHelx rpynn. MTM u3 nopomkos. @eppursl. MTM Ha ocHOBe

PCAKO3CMCIIbHBIX MCTAJIJIOB. OcHoBHEBIE XapPaKTCPUCTHUKH. HpI/IMeHeHI/Ie.




17 7 Marepuainsl cieliMagbHOro Ha3HaueHNs. CEerHETONIEKTPUKH, TbE30NIEKTPUKH, 4
MUPO3JIEKTPUKH, SITEKTPETHI
18 8  |Marepuasnbl HAHOIEKTPOHUKH, TEXHOJOTHH X TOJTYyYEHHUS. 4
19 9  |[TaccuBHBIE KOMIIOHEHTHI JIEKTPOHHOMN TEXHUKU: PE3UCTOPHI. 4
20 9  |[TaccuBHBIE KOMIIOHEHTHI JIEKTPOHHOM TEXHUKH: KOHACHCATOPBI, UHAYKTUBHOCTH. | 4
21 10 |AKTHMBHBIE KOMIIOHEHTHI JIEKTPOHHOM TEXHUKU: IUOJIbl, TPAH3UCTOPBI 4
2 10 AKTUBHBIE KOMIIOHEHTHI JJIEKTPOHHON TEXHUKH: ONTOXJIEKTPOHHBIE TPUOOPHI, 4
MUKPOCXEMBI.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He nipenycmoTpensl
5.3. JIaGopaTtopHbie padoThI
Ne Ne y Koz-
sansuspasiena HaumeHoBaHMe Win KpaTKoe coziepkaHue 1a00paTopHOH paboThI BO
4acoB
1 2 |McnplTaHue METaNIOB Ha TBEPAOCTH 0 MeToy PokBesuia 2
2 3 [MccrenoBanue TeMnepaTypHON 3aBUCUMOCTH PE3UCTUBHBIX MaTepPHAJIOB 2
3 3 |Onpenenenue yaeabHOro CONMPOTUBICHUS IPOBOJHUKA 2
4 3 |M3yuyeHue TemIiiepaTypHOU 3aBUCUMOCTH COMPOTUBIICHUS TPOBOIHUKOB 2
5 3 |KoHTaKTHBIE SIBICHUS B IPOBOJHUKAX U TEPMOIIEKTPOABIKYIIAS CUIIA 2
6 4  |M3yuyeHue TeMnepaTypHOU 3aBUCUMOCTH MOJIYTIPOBOJAHUKOB 2
7 4  |®oTONpPOBOAUMOCTD 2
8 4 |KoHTakTHbIC SBJICHHS B OJIYNPOBOAHUKAX U OaphepHBIN (oTOd(hheKT 2
9 5 3Mepenue yma JudIeKTpUUECKUX MTOTEPD U TUNIEKTPUUYECKON IPOHULIAEMOCTH )
TBEPABIX TUDJIEKTPUKOB
10 5 3mepenue 3aBHCHMOCTH JTUBIEKTPUUECKOM MPOHULIAEMOCTH U yTJIa )
TIMAJIEKTPUUECKUN IOTEPh OT TEMIIEPATyPhl
11 5 |[9nexkTpuueckuid mpoOoil B AMIIEKTPUKAX 2
12 5 |MccnenoBaHue TeMInepaTypHOU CTaOUILHOCTH AUDIEKTPUUECKUX MaTepHaIOB 2
13 6 |CHATHE OCHOBHOM KpHBOW HaMarHW4YMBaHUs (peppoMarHeTuka 2
14 6  |H3ydeHue CBOWCTB (heppoMarHeTHKa C IIOMOIIBIO MIETIIN THCTEpe3uca 2
15 6 |Onpenenenue Touku Kropu 2
16 6  |MI3ydyeHue MarHUTOTBEPABIX MAaTEPUAIIOB 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brinonnenne CPC
Criucok auteparypsl (¢ yKkazaHUEM Koin-
[Moneun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
Jluteparypa - kauru 3a nociueanue 10 get u
KypHaibl: "CoBpeMeHHas 3JEKTPOHUKa'";
"IIpousBoacTBO 1eKTpOoHUKH"; "YKuBas
Hanucanue pedepara u goknanga OJICKTPOTHIA ,F?,C cun”; "Hosoctn . 4 24,5
HIIEKTPOHUKH"; "BeCTHUK 311eKTpOHUKH'";
"H3Bectust Beicimx y4eOHBIX 3aBEICHUMA.
OnexrpoHuka'"; "DIEeKTPOHUKA U
MUKpod3eKkTpoHuka'"; "[lonmumepHbie




n.n

Matepuabl"; "IIEKTPOHHUKA U
nonynpoBogHuku'. [loprain: "OnekTpoHHbBIE
KOMITOHEHTHI'" - www/elcomdesign.ru.

HOI[I"OTOBKa K 3a4CTy

Jlexuuu Copoxkun, B. C. Marepuansl n
DIIEMEHTHI AMEKTPOHHON TexHHUKH [Tekcr] T.
1 IIpoBOAHMKH, TOTYTIPOBOJHHUKH,
UAJIEKTPUKH yueO. s By3oB : B2 T. B. C.
Copoxkun, b. JI. Antunos, H. II. JIazapesa. -
M.: Axkagemus, 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. mi. (Ctpanursr 107-285)

21,75

[ToaroroBka K J1abopaTopHBIM paboTaM

Marepuainsl kKadeapbl: yueOHoe nocodue -
"MaTepuaibl AIEKTPOHHON TEXHUKH ",
aBTopsl : 3abeiiBopora H.C., [Tonropuon
®.B., Bunnuk /[.A.
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[ToaroroBka k 1abopaTopHbIM paboTam

Martepuaibl kKadenpsl: yaeOHOE mocooue -
"MaTepuaibl AEKTPOHHON TEXHUKH",
aBTopsl : 3abeiiBopora H.C., [Tonropnon
®.B., Bunnauk J[.A.

16

IloaroToBka K 2K3 aMCHY

Jlexuuu Copoxkun, B. C. Marepuansl u
PJIEMEHTHI AMeKTpoHHOM TexHUKH [Tekct] T.
1 TIpoBOIHUKY, OTYTIPOBOTHUKH,
TTUDIICKTPUKH yueO. 1iis By30B : B 2 T. B. C.
Copoxkun, b. JI. Antunos, H. I1. JIazapesa. -
M.: Axkagemus, 2006. - 439, [1] c. ui.
(Crpanuust 47-150) Copoxun, B. C.
Marepualibl U 3JIE€MEHTHI AIEKTPOHHON
texHuku [ Texct] T. 2 AkTuBHBIE
TTUAJIEKTPUKU, MATHUTHBIE MaTE€pPHAIbI,
DIIEMEHTHI AIEKTPOHHON TEXHUKH y4eO. IS
By30B : B 2 T. B. C. Copokun, b. JI.
Antunos, H. I1. JIazapesa. - M.: Akagemus,

2006. - 376, [1] c. mi. (Ctpanuisr 107-285)
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6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEIBLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B

cootBercTBHH ¢ [TonokeHnem o OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

Haspanue -
No | Ce- Bun Makc. THIBa-
KOHTPOJIBHOTO Bec [Topsimox HauKcneHus: 6amioB
KM|mectp| xoHTpOmS MEDONDISITIS Oamn eTCs B
porp A
1 3 Texyumin Crada oTuéra no 4 | 4 |lIpu coaue oTyera 3a 1aOOPATOPHYIO|3a4EeT




KOHTPOJIb

naboparopHoii pabote 1:
HcnwiTanne MeTauioB
Ha TBEPAOCTbH 110 METOLY
Poxgsema

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.

Texymui
KOHTPOJIb

Cnaua oruéra 1o
nabopaTopHoi padore 9:
Nsmepenue yrna
JTUDIIEKTPUUECKUX
MOTeph U
TUDIIEKTPUUECKOM
MIPOHUTIAEMOCTH
TBEP/BIX JUAJICKTPUKOB

[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.

DK3aMCH

Texymuin
KOHTpPOJIb

CamocTosTenbpHas
paborta
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Pabora ciana 0e3 3aMeuaHuii: 3
Oaiia

Pabota cana 6e3 CyIeCTBEHHBIX
3aMeuaHuii: 2 0amna

PaboTa ciaHa ¢ Omo3gaHreM HMIIH
€CTh CYIIECTBEHHBIC 3aMeUaHUs: 1
0an

Pabota He caana: 0 0amioB

3a4CT

[Tpome-
KYTOUHAS
arTecTanus

3auer

3aueT B (hopMe MUCHbMEHHBIX
OTBETOB Ha BOIIPOCHI PUBEICHHBIE
B Ounete. bunet cogepxur 4
BOITpOCa. 3a BOMPOC HAYUCIISIETCS IO
1 Gamy.

MaxcuMalibHas OIlcHKa 4 0ajlIoB.

MunnManbHas oreHka 0 0ayuIoB.

3a4CT




4 Oajula BbICTABIIAETCA CTYEHTY,
[TyOOKO ¥ ITPOYHO YCBOUBIIEMY
[IPOrPaMMHBIN U IOIIOJIHUTEIIbHBII
MaTepua, NCYEPIBIBAIOILE,
[10CJIEJOBATENBHO, TPAMOTHO U
JIOrMYECKU CTPOITHO €0
M3J1aralollleMy; B OTBETE KOTOPOTO
TE€CHO YBSA3BIBACTCS TEOPUS C
pakTUKON. [Ipu 3TOM CTyneHT He
3aTPYIHAETCSA B OTBETE IIPH
BUIOM3MEHEHUH 33/1aHNUs; CBOOOIHO
CIPABIISETCS C 3a7a4amH,
BOIIPOCAaMU U IPYTUMH BUIaMU
[IPUMECHEHHS 3HAHUN, TIPABUIIBHO
00OCHOBBIBAET MPUHATHUS PEIICHUS,
BJIa/ICE€T PA3HOCTOPOHHUMHU
HAaBBIKAMU U IIPUEMAMHU
BBITIOJTHEHUS TPAKTUYECKUX 3a1a4. 3
0asuia BBICTABIISIETCS CTYACHTY,
TBEPJO 3HAIOLIEMY ITPOrPAMMHBIN
MaTepua, FPaMOTHO U 10 CYLIECTBY
W3J1ararolemMy ero, KOTOpblid He
TTOITYCKAET CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
[IPaBWJIbHO MIPUMEHSET
TEOPETUYECKUE TOJIOKECHHUS IIPU
pEIIEHNN IPAKTUYECKUX BOIIPOCOB
U 3a]]a4, XOPOILIO BIaJceT
HEOOXOIMMBIMU MPAKTHYECKUMHU
HaBbIKaMU. 2 Oajia BHICTaBIISAETCS
CTYJIEHTY, KOTOPBI UMEET 3HAHUS
TOJILKO OCHOBHOTO MaTepuaia, HO He
YCBOWJI €T0 JETAJIEH, J0IyCKaeT
HETOYHOCTHU, HETOCTATOUHO
MpaBUIbHbBIE (POPMYITHPOBKH,
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 MaTepuara,
JIOITyCKAeT CyIeCTBEHHbIE OINOKH,
HEYBEPEHHO, C OOIBITUMHI
3aTPYHEHUSIMU BBIIIOJIHACT
MpakTHYecKue HaBbIKK. () 6ayioB
BBICTABIIIETCS CTYACHTY, KOTOPBIN
HE 3HAeT POrpaMMHOI0 Marepuaia
Uy HErO OTCYTCTBYIOT OTBETHI Ha
BOIIPOCHI.

Texymnmi
KOHTPOJIb

CaMocTosTeIbHAas
paborta
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Pabota cnana 0e3 3aMeuaHuii: 3
Oajia

PaGora cnana 6e3 CyIecTBEHHBIX
3aMedaHuii: 2 0amna

PaboTa ciaHa ¢ Omo3gaHueM HIIU

OK3aMCH|




€CTh CYIIECTBCHHbIC 3aMeUaHus: |
Oamt
Pabora He cpana: 0 6ayIoB

[Tpome-
KYTOYHAs
aTTecTanus

DK3aMeH

DK3aMeH B popMe MUCbMEHHBIX
OTBETOB Ha BOIIPOCHI PUBEACHHbBIE
B Ounere. buner conepxut 4
BOIpoca. 3a BONPOC HAYUCIISIETCS 10
1 6any.

MaxkcumanbHast olieHKa 4 6aJjioB.
MuHnManbHas otieHka 0 6amios.

4 Oasia BbICTABIIAETCA CTY/IEHTY,
[TyOOKO M ITPOYHO YCBOUBIIEMY
[MPOTPAMMHBIN U JOTIOJHUTEIbHBIN
MaTepual, NCUEPIBIBAOIIE,
[10CJIEJOBATEIBHO, TPAMOTHO U
JIOTUYECKU CTPOUHO €ro
M3JIaralollleMy; B OTBETE KOTOPOTO
TECHO YBA3BIBACTCS TEOPUS C
rpakTukoi. [Ipu 3ToM cTyneHT He
3aTPYIHSAETCS B OTBETE IIPU
BUJIOM3MEHEHHUHU 3aJ1aHusl; CBOOOIHO
CIPaBIIAETCS C 3a7a4amH,
BOIPOCAaMU U IPYTUMH BUIaMU
[IPUMEHEHNS 3HAHUH, TIPaBUIIBHO
000CHOBBIBAET MPUHATHUS PELICHHUS,
BJIa/IEET Pa3HOCTOPOHHUMHU
HaBbIKAaMU U IPUEMaMHU
BBITIOJTHEHMSI TPAKTUUECKUX 3a/a4. 3
Oasiia BBICTABIISIETCS CTYJCHTY,
TBEP/IO 3HAIOLIEMY ITPOIPaMMHBIH
MaTepual, FPaMOTHO U 110 CYLIECTBY
M3JIaralolleMy €ro, KOTOpBI He
JIOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
[IPaBUWJIbHO MPUMEHSET
TEOPETUYECKNE TIOJIOKEHUSI IIPU
PEIIeHNN IPAKTUYECKUX BOIPOCOB
1 3a]1a4, XOPOIIO BIaJEET
HE0OXOMMBIMU IPAKTUYECKUMHU
HaBbIKaMU. 2 Oajia BHICTaBIISAETCS
CTYJIEHTY, KOTOPBI UMEET 3HAHUS
TOJILKO OCHOBHOTO MaTrepuaia, HO He
YCBOMJI €70 JIeTajlel, JOMmyCcKaeT
HETOYHOCTHU, HEJOCTATOUHO
MpaBWIbHbIE (POPMYIUPOBKH,
HapyLIEHHs [10CIIE10BATEIbHOCTH B
M3JI0KEHUS IPOTPAMMHOI0
MaTepHala U UCTIBITHIBAET
3aTpyIHEHUS B BHIMIOJIHEHUN
MPAKTUYECKUX HaBBIKOB. 1 Gat
BBICTABIISIETCS CTY/ACHTY, KOTOPBIH
HE 3HAET 3HAUUTEJILHON YacTu
[IPOrpaMMHOTO MaTepuala,
JIOIYCKaeT CYIeCTBEHHbIE OINOKH,
HEYBEPEHHO, C OOJBIITUMU

SATPYAHCHUAMU BBITIOJIHACT

OK3aMCH|




MpakTHYeckue HaBbIkK. () 6ayoB
BBICTABIISIETCS CTY/ACHTY, KOTOPBIi
HE 3HAeT POrpaMMHOI0 Marepuaia
1y HEro OTCYTCTBYIOT OTBETHI Ha
BOIIPOCHI.

Texymni
KOHTPOJIb

Crmauda otuéTa 110
nabopatopHoii pabdore 2:
HccnenoBanue
TEMIIEpaTypHOI
3aBHCHUMOCTHU
PE3UCTUBHBIX
MaTepuajioB

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

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 omuO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTropHOi paboTe HAYUCIAETCS
3 Ganna.

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

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaToOpHOM paboTe
Hauucsiercs: 1 6anm.

[Ipu orcyTcTBHM OTYETA
Hauucsiercs 0 6amioB.

3a4CT

10

Texymnii
KOHTPOJIb

Cnaua oTtuéTa o
nmabopaTtopHoii padore 3:
Onpenenenue yaenbHOTO

COTPOTHUBIICHUS

MIPOBOJIHUKA

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

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K U HEMOTHBIX
OTBETaxX Ha BOIMPOCHI K
nmaboparopHoit paboTe HaYHUCTSETCS
3 banna.

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

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKkamMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaToOpHOH paboTe
Hauucisiercs 1 6anmm.

[Ipu orcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

3a4CT

11

Texymui
KOHTPOJIb

Cpnaua otuéra 1o
nabopaTopHoi padore 4:
N3yuenune
TeMnepaTrypHoOn
3aBUCUMOCTH
COTIPOTUBIICHUS
MIPOBOJTHUKOB

[Tpu ciade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K 1 TTOTHBIX
OTBETaX Ha BOIPOCHI K
nmabopaTropHOi paboTe HAYUCTAETCS
4 Gama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOJIHBIX
OTBETax Ha BOMPOCHI K

maboparopHoil paboTe HaYHUCTSETCS

3a4CT




3 Oanna.

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

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

[Ipu oTcyTcTBHM OTUETA
Hauucsiercs: 0 6amioB.

12

Texymui
KOHTPOJIb

Jlaboparopnas pabora 5:
KoHTakTHbIE SIBICHUS B
IMPOBOJHHUKAX U
TEPMOAIICKTPOIBUKYIIAS
cuia

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K U OTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
4 Ganna.

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

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

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy C oMOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
HauucisaeTcs 1 6am.

[Ipu oTCyTCTBUUM OTYETA
Hauncisgercs 0 6amios.

3a4CT
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Texymui
KOHTPOJIb

Cnaua oTuéTa 1o
naboparopHoii paboTte 6:
H3yuenue
TEeMIIEpaTypHOMI
3aBHCHUMOCTHU
MOJIyITPOBOAHUKOB

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy 6e3 OMO0K 1 MOTHBIX
OTBCTax Ha BOIIPOCHI K
maboparopHoil paboTe HaYUCTAETCS
4 Ganna.

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

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOJTHBIX
OTBCTax Ha BOIIPOCHI K
nmaboparopHoit paboTe HaYHUCTSETCS
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

Texymnmi
KOHTPOJIb

Cnmaya otuéra 110

JabopaTopHO padore 7:

[Tpu cnade oryera 3a J1a00PaTOPHYIO

paboTty 6e3 OmMOOK 1 MOJHBIX

3a4CT




DoTONPOBOAUMOCTH

OTBETax Ha BOIMPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Oanna.

[Tpu cmade oTvera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K U HEMOTHBIX
OTBETaX Ha BOMPOCHI K
abopaTopHO paboTe HAYUCIISETCS
3 Ganna.

[Ipu cnade otdera 3a 1aOOPATOPHYIO
paboTy ¢ ONTMOKAaMHU 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 6anm.

[Ipu oTcyTcTBUM OTUETA
Hauucisiercs: 0 6aioB.

Cnaua otuéTa 1o
nmabopaTtopHoii padore 8:

[Ipu cnade ordyera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMOOK U TOTHBIX
OTBETaX Ha BOTPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
4 Gama.

[1pu cmade otdera 3a 1aOOPATOPHYIO
paboTy 6e3 omUO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCIAETCS
3 Ganna.

Texyuui
15 KOHTPOITH KoHTakTHEIE SIBICHUS B [Ipu cnade ordyera 3a 1aOOPATOPHYIO [3a4ET
MOTTYTIPOBOJTHUKAX H paboTy ¢ OMTMOKAMH M HETIOTHBIX
6apbepHbIit poTodhdexT OTBETax Ha BOIIPOCHI K
mabopaTopHOI paboTe HAYUCIISIETCS
2 Oama.
[Ipu cnaue oryera 3a 1a6OPaTOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaTopHOH paboTe
Hauucsiercs: 1 6anm.
[Ipu orcyTcTBHM OTYETA
Hauucsiercs: 0 6anioB.
[Ipu cnaue otdyera 3a 1a6OPATOPHYIO
paboTty 6e3 OmMOOK U TOTHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
Cnauda otuéra no 4 Gana.
nabopaTopHoOil paboTte [Ipu cnaue otuera 3a 1a0OPATOPHYIO
10: U3mepenue paboty 6e3 omMOOK M HEMOIHBIX
17 Texyuui 3aBUCUMOCTH OTBETAaxX Ha BOIIPOCHI K K3AMCH
KOHTPOJIb TUDIIEKTPUUECKOM maboparopHoil paboTe HaYUCTAETCS
MIPOHUIIAEMOCTH U yIyia 3 banna.
TUDIIEKTPUYECKUI [Ipu cnaue ordyera 3a 1a6OPATOPHYIO

IIOTEPh OT TEMIEPATYPHI

paboTy C OTMOKAMU U HETTOJIHBIX
OTBETax Ha BOIMPOCHI K
mabopaTopHOil paboTe HAYUCIISIETCS
2 Oama.

[Tpu cnade oryera 3a J1a00PaTOPHYIO




paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K J1aOOpaToOpHOH paboTe
Hauucsiercs: 1 6anmm.

[Ipu oTcyTcTBUM OTUETA
Hauucsiercs: 0 6amioB.

18

Texymni
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHoii pabote
11: DnexTpuyeckuii

npo0oii B AMAIEKTPUKAX

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

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 omuO0K U HEMOTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTropHOi paboTe HAYUCIAETCS
3 Ganna.

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

[Tpu cade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKamMu B OTBETaxX Ha
BOITPOCHI K J1aOOpaToOpHOM paboTe
Hauucsiercs: 1 6anm.

[Ipu orcyTcTBHM OTYETA
Hauucsiercs 0 6amioB.

OK3aMCH|

19

Texymnii
KOHTPOJIb

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

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

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OMMO0K U HEMOTHBIX
OTBETaxX Ha BOIMPOCHI K
nmaboparopHoit paboTe HaYHUCTSETCS
3 banna.

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

[1pu cmade oTdera 3a 1aOOPATOPHYIO
paboTy ¢ ommbKkamMu B OTBETaxX Ha
BOITPOCHI K JIaOOpaToOpHOH paboTe
Hauucisiercs 1 6anmm.

[Ipu orcyTcTBHM OTYETA
Hauucisiercs: 0 6anioB.

OK3aMCH|
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Texymnii
KOHTPOJIb

Cnaua otuéTa 1o
nabopaTopHOi paboTte
13: CHATHE OCHOBHOM

KpHUBOU

HaMarHMYUBaHUA

dbeppoMarHeTuka

[Tpu ciade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmMO0K 1 TTOTHBIX
OTBETaX Ha BOIPOCHI K
nmabopaTropHOi paboTe HAYUCTAETCS
4 Gama.

[1pu cade oTdera 3a 1aOOPATOPHYIO
paboTy 6e3 OmnOOK U HEMOJIHBIX
OTBETax Ha BOMPOCHI K

maboparopHoil paboTe HaYHUCTSETCS

OK3aMCH




3 Oanna.

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

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

[Ipu oTcyTcTBHM OTUETA
Hauucsiercs: 0 6amioB.

21

Texymui
KOHTPOJIb

Cnaua otuéra 1o
nabopaTopHoit pabote
14: 3y4yeHue cBOMCTB

deppomarneTuka c

MTOMOIIbIO METIH

rucrepesnuca

[Tpu cade oTdera 3a 1a0OPATOPHYIO
paboTy 6e3 OMMO0K U OTHBIX
OTBETax Ha BOIIPOCHI K
nmabopaTtopHOi paboTe HAYUCISETCS
4 Ganna.

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

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

[Ipu cnaue ordyera 3a 1aOOPATOPHYIO
paboTy C oMOKaMu B OTBETax Ha
BOIIPOCHI K TaOOpaTopHOil paboTe
HauucisaeTcs 1 6am.

[Ipu oTCyTCTBUUM OTYETA
Hauncisgercs 0 6amios.

ODK3aMCH

22

Texymui
KOHTPOJIb

Cnauda otuéra no
nabopaTopHO paboTte
15: Onpenenenue TOUKU
Kropu

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy 6e3 OMO0K 1 MOTHBIX
OTBCTax Ha BOIIPOCHI K
maboparopHoil paboTe HaYUCTAETCS
4 Ganna.

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

[Tpu cmade ordera 3a 1a0OPATOPHYIO
paboTy ¢ OMOKaMH U HETIOJTHBIX
OTBCTax Ha BOIIPOCHI K
nmaboparopHoit paboTe HaYHUCTSETCS
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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Texymnmi
KOHTPOJIb

Cnauda otuéra no
1a00paToOpHOM paboTte

[Tpu cnade oryera 3a J1a00PaTOPHYIO

paboTty 6e3 OmMOOK 1 MOJHBIX

OK3aMCH|




16: U3yuenue
MarHUTOTBEP/IBIX
MaTepuaIoB

OTBCTAX HAa BOIIPOCHI K

4 Ocama.

OTBETaxX Ha BOIIPOCHI K

3 dama.

OTBCTAaX HAa BOIIPOCHI K

2 Oaia.

Hauucisercsa 1 6a.
[Ipu oTcyTcTBUM OTUETA
Hauucisiercsa 0 0anIos.

mabopaTopHOI paboTe HAYUCIISIETCS

[Tpu cnade orveTa 3a 1a00OPATOPHYIO
paboTy 6e3 OmMO0K U HEMOTHBIX

abopaTopHO paboTe HAYUCIISETCS

[Ipu cnade otdera 3a 1aOOPATOPHYIO
paboTy ¢ ONTMOKAaMHU 1 HETOJIHBIX

mabopaTopHOi paboTe HAYUCIISIETCS
[1pu cmade oTdera 3a 1aOOPATOPHYIO

paboTy ¢ ommbKaMu B OTBETaX Ha
BOITPOCHI K JIaOOpaTopHOH paboTe

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Ipouenypa npoBeaeHus

Kpurepun
OLCHHUBAHUA

9K3aMCH

DK3aMeHaIMOHHbIE OMJIEThI COCTABISIOTCS HA OCHOBE YU4eOHOM
nporpaMMsbl. busnet Bkitouaer 4 Bonpoca . [Ipenonasarens
HaloOMMHAET 001I1e PEKOMEHIAIINY 110 TIOATOTOBKE OTBETOB,
MIMCbMEHHOMY OTBETY IO BOIIpOCaM OMIIETa, a TAKXKE [0 OTBETaM
Ha JIONIOJIHUTENbHbBIE BONPOCHl. CTyIeHThl OepyT OMIeT, Ha3bIBAIOT
€ro HOMEp M 3aHUMAIOT UHIMBUyaJIbHbIE MECTA 33 CTOJIAMH IS
HOATOTOBKM 0TBETOB. Ha MoAroToBKY OTBETOB Ha OMIIET CTYIEHTY
orBonutcs 1 yac, 20 MuHyT. CTy€HT, IOATOTOBUBILIUCH K OTBETY,
CaaMTCs 3a dK3aMEHALMOHHBIN cToJ. [IpoX0oXK1eHne KOHTPOIBHBIX
MEPOIPUITHI 10 TPOMEXKYTOUYHOU aTTeCTAllMM HE 0053aTENIbHO.

B cooTBeTCTBUH C
mm. 2.5, 2.6
[lonoxxenus

3a4cT

buneTs! k 3a4€Ty COCTaBISAIOTCA HA OCHOBE YUE€OHON IPOTPaMMBI.
buner Bimrouaet 4 Bonpoca . [IpenonaBarens HarroMyuHaeT oo0muye
PEKOMEH/IALNH 110 TTOJIFOTOBKE OTBETOB, MMCbMEHHOMY OTBETY IO
BOMpOcaM OuiieTa, a Takyke 10 OTBETaM Ha JOMOJHUTENIbHbIE
Bonpockl. CTyIeHTHI OepyT OUIIET, Ha3BIBAIOT €r0 HOMED U
3aHUMAIOT UHANBUYAJIbHBIE MECTA 3a CTOJIAMU JJI TOATOTOBKHU
0TBETOB. Ha mo/iroToBKY OTBETOB HAa OWIIET CTYIEHTY OTBOAUTCS |
yac, 20 munyT. CTyZIeHT, MOATOTOBUBIIKUCH K OTBETY, CAIUTCS 3a
HK3aMEHALMOHHBIN CTOII. . [IpoxokIeHne KOHTPOIBHBIX
MEPOIPUITHIA TTO MPOMENKYTOYHOM aTTeCTAIlMK HE 0053aTENIbHO.

B cooTBeTCTBUH C
mm. 2.5, 2.6
[lonoxxeuus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarel 00yueHus

10 13(14{15

22[23

3HaeT: OCHOBHBIE MaTepHabl,
WCTIONIb3YEMBIE B DJICKTPOHHKE; KIIOYEBbIC AL

OHK- 1 I T T T
KOMITOHEHTBHI, UCIIOJIb3YIOLINECS B
DIIEKTPOHHBIX CXEMax

OIIK-1 'YMeeT: 0CyHIecTBIATh NOJ00P HHHHH




MaTCPUaAJIOB JJIsI U3TOTOBJICHUA
PIIEKTPOHHOM TEXHUKH

3HaAeT: OCHOBHBIE METOJIBI
HKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS
CBOMCTB MaTepHaJIOB U MapaMeTPOB
KOMIIOHEHTOB AJIEKTPOHHON TEXHUKHU

OIIK-2

YMeeT: NpOBOAUTH U3MEPEHUS CBONCTB
OI1K-2 MaTepuaIoB U MapaMeTPOB KOMIOHeHTOB [HH H (HH+ + [+ H [+ H HFHF [ [+ [+ [+
DIIEKTPOHHON TEXHUKU

lMeeT npakTUYEeCKHUM OMbIT: U3MEPEHUs
OIIK-2 CBOWCTB MaTepuasnoB, npeacrapnenusi u  (+HH +H (HH+-H+H+HHFHFHFHFHFHFHFHF T [+
00pabOTKM HKCTIEPUMEHTAJIbHBIX TaHHBIX

TumnoBsie KOHTPOJIBHBIC 3adaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIHUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumenbHas IUmepamypa:
1. IlaceiakoB, B. B. [TomynpoBoaHukoBbie TprubOpsl Yued. nmocodue ais
By30B B. B. I[1aceiukos, JI. K. YupkuH. - 8-¢ uzsa., ucnp. - CII6. u np.: Jlans, 2006. -
478 c.

8) omeuecmaenHvle U 3apyobedCHble HCYPHANb O OUCYUNTUHE, UMelouuecs 8 bubnuomexe.
1. Tlopran: "DnekTpoHHBIE KOMIIOHEHTHI" - www.elcomdesign.ru

2) MemoouuecKue yYKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Marepuansl kadenpsl: yueOHoe mocodue - "Marepuabl 31eKTPOHHOU
TexHuku", aBropsl : 3adeiiBopora H.C., [lonropnos @.B., Bunnuk J[.A.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Marepuansl kadenpsl: yacoHOE Mocodue - "Marepuasl JIEKTPOHHOM

TexHuku", aBTophl : 3abeiiBopora H.C., [Togropros @®.B., Bunnuk J[.A.

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAsl JOKYMEeHTAIus

HanmenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduueckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
dopme
DJIEeKTPOHHO- Copoxkun, B. C. Marepualibl 1 3JIeMEHTHI AJIEKTPOHHON TEXHUKU
OCHOBHAS OoubnuoTeyHas [Texcr| T. 2 AKTUBHBIE AUANEKTPUKH, MATHUTHBIE MaTEPUAJIbL,
| cucreMa JIEMEHTHI 2JIEKTPOHHON TEXHHUKH yue0. /Ui By30B : B 2 T. B. C.
nuTepaTypa
30aTCIbCTRA CopokuH, b. JI. Autunos, H. I1. JIazapesa. - M.: Akagemus,
Jlanb 2006. - 376, [1] c. un. https://e.lanbook.com/book/168894
OCHOBHAS DJIEKTPOHHO- Copoxkun, B. C. MaTtepuaibl ¥ 3JIeMEHTBI 2JIEKTPOHHON TEXHUKH
2 OubmuoTeyHast [Texcr] T. 1 IIpoBoaHMKH, TOTyIPOBOJHUKY, TUIEKTPUKU
nmuTepaTypa
crucTema yue6. 1ust By30B : B 2 T. B. C. Copokun, b. JI. Autunos, H. I1.




W3/1aTeIbCTBA Jlazapesa. - M.: Akangemus, 2006. - 439, [1] c. un.
Jlanb https://e.lanbook.com/book/168852
DIIEKTPOHHO-
OCHOBHAS OoubmuoTeyHast 3emckoB [O.I1. Marepuanosenenue [Texct] Boponexckuit
3 jreparypa cuctema rOCYIapCTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTHIA,
M3/1aTeIhCTBA 2013. - 200, [1] c. un. https://e.lanbook.com/book/72035
Jlanb
[TaceiakoB, B. B. [TonynpoBogHUKOBBIE IPUOOPHI : yUeOHOE
JIEKTPOHHO- noco6ue / B. B. [1acbinkos, JI. K. Ynpkua. — 9-e uzn. —
OubIMoTeUHas Canxrt-IletepOypr : Jlanb, 2021. — 480 c. — ISBN 978-5-
4 fI?THeOJ;I;HTzHLHaH cucreMa 8114-0368-4. — Tekcrt : >neKTpoHHBIH // JIaHb : 371€KTPOHHO-
patyp M3/1aTeNIbCTBA o6ubnuoreynas cucrema. — URL:
JlaHp https://e.lanbook.com/book/167773 (nara oOparieHus:
03.10.2021). — Pexxum moctyna: AJis aBTOpH3. TOJIB30BaTENCH.
DIEeKTPOHHO- Murais, FO. @. MarepuanoBeienue (paguoTeXHUYECKOE) :
I —— 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 ncmonb3yeMbpIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Hert

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUTTHHbI

No OcHoBHOE 000py/I0BaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuit . ;[ IpeAyCTaHOBJIEHHOE POrpaMMHOE 0OecIieueHIe, UCTIONb3yeMOe [T
el Pa3JINYHBIX BUJIOB 3aHATUI
305
Jlexuun (16) Kommnsrorep, mpoekTop.
a6 277 e 6
abopaTopHbIE 3aHATUSL 3) NEeHUATU3UPOBAHHbIE CTEHIb, JJAOOPATOPHBIE CTEH/IBI.
Kontpons 305
CaMOCTOSATEJIbHOM (16) Komnbrotep, MpoeKTop.
paboThI
506
OK3aMeH (16) KoMIibroTep, poeKTop.
506
3auet,iud.3a4et (16) KoMIibtoTep, MpoeKTop.




