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ABSTRACT

Study program in 11.03.04 Electronics and nanoelectronics

Course title: Materials of electronic technique

Basic part of Block, 5 credits

Instructor: A.V. Davydenko, Cand. of phys. and math. , School of Natural
Sciences of Far Eastern Federal University.

At the beginning of the course a student should be able to:

GPC-1, the ability to imagine adequate comprehensive level of knowledge
scientific picture of the world on the basis of knowledge of basic conditions, princi-

ples and methods of natural sciences and mathematics.

Learning outcomes:

GPC-7, the ability to take into account modern tendencies of development of
electronics, measurement and computer technique, information technologies in his
own professional activity.

SPC-2, choose and realize on practice effective methodic of experimental in-
vestigation of parameters and characteristics of devices, schemes, equipments and

apparatus of electronics and nanoelectronics of different functional purposes.

Course description:

The content of the course covers the following range of issues: basic physics
of conductors, semiconductors, insulators and magnetic and conducting, semicon-
ducting, insulating and magnetic materials. The course “Materials of electronic tech-
nique”is logically related with following courses as “Physics”, “Chemistry”, “The-
oretical basis of electrotechnics”. The course includes four chapters (metals, semi-
conductors, dielectrics and magnetic materials). It is provided by department of
physics of low-dimensional structures. This course is necessary for studying other

disciplines of specialties of school of natural science. This course serves as



introduction course for such extended courses as “Physics of condensed matter”,
“Physics of semiconductors and low-dimensional systems”, “Quantum theory”. In
course “Materials of electronic technique” elements of crystallography, band theory
of solids are considered. In contrast to special courses this course does not go into
details of physical phenomena and does not require strict deduction of physical prin-
ciples. As a rule, all physical principles are given without deductions. By studying
course “Materials of electronic technique” students get qualitative introduction
about basics of material science and find out new materials and its physical proper-

ties.

Main course literature:

1. Sorokin V.S., Antipov V.S., Lazareva N.P. Materiali | elementi elektron-
noi tekhniki: provodniki, poluprovodniki i dielectriki [Materials and ele-
ments of electronic technique. Conductors, semiconductors and dielec-
trics] — Tutorial, 2 edition, M. Lan, 2015, - 448 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:385384&theme=FEFU

2. Arzamasov B.N., Makarova V.l., Mukhin G.G. Materialovedenie [Mate-
rial science]: Tutorial for universities / under general edition by B.N. Ar-
zamasov. — 8 edition. — M.: MGTU Bauman, 2008. — 648 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:355875&theme=FEFU

3. Kolesov S.N. Materialovedenie | tekhnologiya konstruczionnih materialov

[Materials science and technology of construction materials]: Tutorial for
universites / M.  High  school., 2007. - 535 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:351737 &theme=FEFU

Form of final knowledge control: pass.
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AHHOTAIMSA

VYyebnass aucuuruinHa «Martepuanbl 3JEKTPOHHOW TEXHUKH» pa3paboTaHa
JUTS CTYJIEHTOB 2 Kypca Hanpaiienust 6akanaBpuata 11.03.04 DnexTpoHUKa 1 HaHO-
AIIEKTPOHUKA, B COOTBETCTBHH C TPEOOBAHUSAMHU 00pa30BaTENBHOTO CTaHAApPTA, Cca-
MOCTOSITEIBHO yCTaHaBIMBaeMoro JIBOY.

OO611ast TpyJI0€eMKOCTh OCBOCHHUS AUCIUIUIMHBI COCTABIISET 5 3a4ETHBIX €U~
Hu1l (180 vac.). Y4ueOHBIM TUTAHOM ITPETyCMOTPEHBI JICKITMOHHBIC 3aHATHS (36 4ac.),
naboparopHsble 3aHaTHs (36 yac.), camocTosATeNbHas padoTa cryaeHnrta (108 dacos,
B TOM 4ucie 36 4acoB Ha MOJArOTOBKY K 3K3aMeHy). [ucnumnuHa «Marepuraisl
AIIEKTPOHHOM TEXHUKW» BXOJUT B 0a30BYIO YacTh MPOPECCUOHANIBHOTO LIUKIIA, pea-
Jau3yeTcs Ha 2 Kypce B 4 cemecTpe.

JucunmuimHa «Matepuansl dJEKTPOHHOM TEXHUKW» JIOTUYECKH U COAEpKaA-
TEJbHO CBS3aHA C JTUCLUIUIMHAMU o01Ien pusnku, «Xumus (HeopraHudeckas, op-
rannueckas)», « TeopeTnueckrue OCHOBBI AIEKTPOTEXHUKI.

Kypc «Marepuanel 21€KTpOHHOM TEXHUKW» B LlIKONe €CTECTBEHHBIX HAyK
JlanbHEeBOCTOUHOTO (heepabHOTO YHUBEPCUTETA YUTAETCS Ha MIAIINX Kypcax
cnenmransHocT 11.03.04 «DnexTpoHrka n HaHOANEKTpOHHUKAY. Kypc BKItouaeT B
ce0st ueThIpe pazzaena (MIpOBOJHUKOBBIE MAaTEPHUAIIBI, TOTYNPOBOJHUKOBBIE MATEPHU-
aJlbl, TUAJIEKTPUUYECKIE MaTepHallbl U MarHUTHbIE MaTepuaibl) U 00ecTieunBaeTCs
Kageapoil pU3MKN HU3KOPA3MEPHBIX CTPYKTYp. SABisieTcss HEOOXOIMMBIM 3JIEMEH-
TOM NPU U3YYEHUU JPYTUX NUCHUIUIMH cnenuanbHocTed IIIKoJibl ecTecTBEHHBIX
HayK. [[aHHBII KypcC BJIIETCSI BBOJHBIM KYPCOM JUISl TAKMX PACIIUPEHHBIX KypCOB
KaKk «®Du3MKa KOHJEHCUPOBAHHOTO COCTOSIHUS», «PU3MKa MOJYyNPOBOAHUKOB U
HU3KOpPAa3MEPHBIX cuctem», « KBanToBast Teopus TBepabIx Ten». B kypce «Marepu-
aJbl JJIIEKTPOHHOM TEXHUKI» 3aTParuBarOTCs 3JIEMEHThI KpUcTaJorpaduu, 30HHON
TEOpUH TBEPABIX TeJ. B oTiMuKe 0T cieruanbHbIX KypCOB IaHHBIN KypC HE BJIaeTCs
B MOAPOOHOCTH (PU3NYECKUX SIBIICHUH U HE TPpeOyeT 3HAHUS CTPOTHX BBIBOJIOB TE€O-
peTuyeckux 3akoHOB. Kak mpaBuio, Bce (pu3nuecKre 3aBUCUMOCTHU JIAI0TCSl B HEM

6e3 BBIBOJOB. M3ywas kypc «Marepuanbl 3JI€KTPOHHOM TEXHHKW» CTYICHTHI



KaueCTBEHHO IMOIyYaloT MpecTaBiIeHrue 00 OCHOBAaX MaTEpPUAIOBEICHUS U Y3HAIOT
HOBBIE MaTepualbl U UX GU3HMUECKUE CBOMCTBA.

Heab m3yuenusa pazgena «Marepuanbl 3JIEKTPOHHOW TEXHUKW» COCTOUT B
TOM, 4TOOBI C(HOPMHUPOBATH Y CTYJEHTOB MPEJCTABICHUE O CTPYKTYpE BEIIECTB,
OOBSICHUTH CBSI3b MEXAY (PU3MUECKHMMU CBOMCTBaMHU MaTEpUajoB (TBEPAOCTS, MJia-
CTUYHOCTb, TEIJIONPOBOIHOCTD, JIEKTPOIPOBOJHOCTD U T. 1I.) U CTPYKTYPHBIMU UX
cBoiicTBaMu. Pacmimputh Kpyroszop oOydaromuxcs B 001acTh (QPYHKIIMOHAIBHBIX
MaTEepUAJIOB JIEKTPOHHOU TEXHUKH U UX IPUMEHEHUS B IPOU3BOICTBE IEKTPOTEX-
HUYECKUX U3JEIUI

3amaum U3ydyeHUs: AUCUUTLIINHBIL:

— @opMHUpPOBAaHUE Y CTYJECHTOB CUCTEMBI 3HAHUM O CTPYKTYPE BEILECTB.

— O3HaKOMJIEHHE CTYIEHTOB C OCHOBaMH KBAaHTOBOM (DU3UKU U 30HHOM TEO-
pHUH.

— ®opMHUPOBAHUE Y CTYIEHTOB LIEIOCTHOTO MPEACTABICHUS O PyHIaMEH-
TaJbHBIX (PU3UUECKUX 3aKOHOMEPHOCTSX, JIEKAIIUX B OCHOBE (PU3UYECKUX TEOPHIA,
(bopMHUpPYIOLIUX COBPEMEHHOE MaTEpUAIOBEICHHE.

— Pa3BuTtHe y CTyJIEHTOB OCHOB HAYYHOI'O MBIIIJIEHUS, B YACTHOCTH, IOHUMa-
HUS TPAHUL] TPUMEHUMOCTH (PU3UYECKUX MOHATUN U TEOPUN, YMEHUSI KaU€CTBEHHO
Y KOJIMYECTBEHHO aHAJIU3UPOBATh CTENEHB JOCTOBEPHOCTH PE3YJIBTATOB TEOPETH-
YECKHUX U SKCIIEPUMEHTAIBHBIX UCCIIETOBAHUM.

— W3yuenue cryneHTaMu GU3NYECKUX CBOMCTB MaTepUaoB, IPUTOIHBIX IS
VCITOJIB30BAHUS B 3JIEKTPOHHOW TEXHUKE.

— @opmuUpOBaHKE y CTYJIEHTOB YMEHUS IPUMEHATh TEOPETUUECKHUE 3HAHUS
JUJISL pEIIeHUs TPAaKTUYECKUX 3a/1a4 Kak B 00J1acTu (PU3HUKH, TaK U B APYrux o0Ja-
CTSIX €CTECTBO3HAHMSI.

JIns yCIemHOro M3ydeHMs IUCHMIUIMHBL «Marepuanbl dJIE€KTPOHHOU TeX-
HUKW» Yy 00y4aronIuxcst JOJKHBI ObITh COOPMHUPOBAHBI CIETYIOIINE TPEABAPUTEIb-

HBIC KOMIICTCHIIMH .



OIIK-1. CriocoOHOCTh MPEACTaBIATh aJeKBATHYIO COBPEMEHHOMY YPOBHIO

3HAHUU HAY4YHYIO KapTHHY MHUPA Ha OCHOBC 3HAHHUA OCHOBHBIX HOJ'IO)KCHHﬁ, 3aKOHOB

N MCTOAOB CCTCCTBCHHBIX HAYK U MATCMATUKHU,

B pesynbpTare m3ydeHus AaHHON AUCHMILIUHBI Y OOydarommxcs GopMupy-

I0TCS CIIEAYIONINE KOMIIETEHIIUU (3JIEMEHTBl KOMIIETEHIUN ).

Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
dopmyaupoBka
KOMIIeTeHIIUH
OIIK-7, 3Haer Knaccugukanuio mMaTepuanoB >JIEKTPOHHOH TEXHUKH IO
CIIOCOOHOCTh  YYHUTHI- (U3UKO-XMMHUYECKUX, DJIEKTPUUYECKUX U TEXHOJIOTMYECKUX
BaTb  COBPEMECHHBIE cBoiicTBaM. DU3NKO-XUMUYECKHE, DIEKTPUUECKUE U TEXHO-
TEHJCHIMM Pa3BUTUSA JIOTUYECKHE CBOMCTBA Ka)KIOT'0 U3 MAaTEPUAIIOB IEKTPOHHOM
NEKTPOHUKHU, HU3Me- TexHUKHU. [lepciekTMBHBIE MaTepuanbl 3JEKTPOHHOM TeX-
PUTEIIBHOM M BBIYHC- HUKH. T€XHOJIOTHI0 IPOU3BOICTBA MATEPUAIIOB IIEKTPOHHOU
JIUTEJIbHON  TEXHUKH, TEXHUKH.
MH(POPMAIIMOHHBIX Ymeer [TonobpaTe Marepuasl 3JIEKTPOHHOM TEXHUKHU MOJ| KOH-
TEXHOJIOTMM B CBOEH KpETHYIO 3a7auy. Belienuts HeoOXoauMoe CBOMCTBO Mare-
npodeccHOHATBLHON pHaJia 3JIEKTPOHHOM TEXHUKU U 110100paTh TEXHOJIOTHIO €r0
JeSITEIbHOCTH IPOM3BOJICTBA TAKUM 00pa30M, 4YTOObI yIy4IIUTh TpeOyeMble
cBoiicTBa MaTepuaina. PaznuuaTh 1 kiaccupuuupoBaTh MaTe-
pHaJIbl JIEKTPOHHOU TEXHUKH.
Bmaneer Nndpopmanueit o Gpusnueckux, XMMHUYECKUX, dJIEKTpHYE-
CKHX, TEXHOJOTMYECKHX CBOMCTBAaX MaTepHalIOB 3JIEKTPOH-
HOM TexHUKH. HaBbIkamu Uil pemeHns 3a1ad, Kacaromuxcs
HCIIOJIB30BAaHNsl MaTEPUAIIOB JIEKTPOHHOW TeXHHMKH. HaBpl-
KaMHU JUId pacuera napaMeTpoB, TpeOyeMbIX OT MaTepHalioB
AIIEKTPOHHOM TEXHUKHU
I1K-2, 3Haer DU3NKO-XUMUYECKUE, NIEKTPUUECKUE M TEXHOJIOTHYE-
CIOCOOHOCTH apry- CKHE CBOWCTBA Ka)XJIOTO M3 MAaTEpUAIOB JIEKTPOHHOU TEX-
MEHTUPOBAHHO BBIOU- HUKH; TEOPETHYECKU Marepuan oOmel (U3MKH, KOTOPbII
paTh U peain30BbIBaTh MO3BOJIUT pellaTh 3aJayd, CBA3aHHbIE C MPAKTUYECKUM HC-
Ha npakTuke 3 dex- M0JIb30BAHNEM MaTEepPUAJIOB AIEKTPOHHON TEXHUKH
THUBHYIO METOJIUKY Ymeer [TpuMeHsITh TeOpeTHUECKHE 3HAHUS JIJIS pEIIeHUs MPaKTH-
9KCIIEPUMEHTAILHOTO YEeCKUX 3a/ay, CBA3AHHBIX C HCIIOJIb30BAHMEM MaTepHalloB
HCCIIEI0OBaHMS Mapa- AJIEKTPOHHOM TEXHHUKH; IIOCTPOUTH IPOCTBIE MOJAEIU
METPOB U XapaKTepH- YCTPOMCTB 3JIEKTPOHHON TEXHUKHU
CTUK IpUOOpOB, cxeM, | Brnaneer Nudopmanueii 0 puznuecknx, XUMHUUECKHUX, dIEKTpUUe-

YCTPOWCTB M YCTaHO-
BOK AJIEKTPOHUKHU U
HaHO3JIEKTPOHUKH

CKHX, TEXHOJIOITMYCCKUX CBOﬁCTBaX MaTepI/IaJ'IOB 3J'IeKTp0H-
HOM TeXHHUKHU. TeopeTndeckoi 6a30ii, MO3BOJISIIOIICH pemaTh




pa3nuyHOro (PyHKINO-
HAJIBHOTO HAa3HAYCHUS

3a/1a4y, CBSI3aHHBIC C HUCIIOJIB30BAHUEM MAaTEpPUAJIOB JJICK-
TPOHHOU TEXHUKH.




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Paznea |. IlpoBoanuku (9 yacos)

Tema 1. OcHOBHBIE CBeleHHSI 0 MATEPHAJIAX JICKTPOHHOI TexHHKH (3
yaca)

Beenenue B kypc. Ucropus pazButus snektpoHuku. Knaccudukanus mate-
pHUaNOB, BUJIbI XUMUUECKOHN CBSI3U, 3JIEMEHTBI KpUCTaIorpapuu, BBEIEHUE B 30H-

HYIO TEOPHUIO TBEPABIX TEII.

Tema 2. @Puzn4eckne Npouecchl B IPOBOAHUKAX M UX cBOMcTBa (3 yaca)

O6mume cBeneHus. Pusznyueckas NpUpoJa 3IEKTPOINPOBOJHOCTH METAIIIOB.
TeMneparypHas 3aBHCUMOCTb YAEIBHOTO CONPOTHBJIEHUS METAJUIOB. BiusHue
pUMeEcel U IPYTUX CTPYKTYPHBIX AEPEKTOB Ha y/IETbHOE COMPOTUBIICHNE METa-
JIOB. DJEKTPUYECKUE CBOMCTBA METAJUIMUECKUX CIIaBOB. COMPOTHUBIIEHHUE MTPOBOJ-
HUKOB Ha BBICOKMX 4YacToTaX. CONpPOTHUBICHUE TOHKHX METAIUIMYECKUX ILJICHOK.
Pasmepnsbie a3 pexThl. KOHTaKTHBIE SIBIICHUS U TEPMODJICKTPOIBIKYIIAS CHUIIA.

Tema 3. IIpoBoaHnkoBbIe MaTepHuaJbl (3 yaca)

Krnaccudukanus npoBoJHUKOBBIX MaTepHaioB. MaTepuaibl BRLICOKOW MPOBO-
nuMoctu. Hemertamnudeckue mnpoBopsiiue Matepuanbl. CBEpXIPOBOASIINE Me-
TaJuIbl U cruiaBbl. CIUIaBbl BBICOKOTO COMMPOTHUBIIEHUS U CIUIaBbl AJisl TepMomnap. Me-

TaJUIbl U CIIJIABbI PA3JIMYHOIO HA3HAYCHUSI.

Paznea Il. lHonynpoBoanuku (9 yacos)

Tema 1.®u3uvecKkue MPOIECCHl B MOJYNPOBOIHMKAX W HX cBoiicTBa (5
YacoB)

CoOcTBeHHbBIE U MPUMECHBIE MOTYNPOBOJHUKU. OCHOBHBIE U HEOCHOBHBIE
HOCUTENM 3apsaa. TemnepaTypHas 3aBUCUMOCTb KOHIEHTPALlMY HOCUTEIIEH 3apsiia.
MexaHu3Mbl paccesiHusl U MOJABUKHOCTh HOCHUTEJIEH 3aps/ia B MOJYyNPOBOJHUKAX.

TeMneparypHas 3aBUCHUMOCTb YAEIBHOM NPOBOJUMOCTH IOJYHPOBOJIHHUKOB.



HepaBHOBecHbIE HOCUTENH 3apsifia U MEXaHU3Mbl peKkoMOuHanuu. OnTHuyeckue u
dboTorneKTpUUECKUE BNICHUA. TepMoanekTpudeckue sBiieHus u a3¢pdext Xoa.

Tema 2. IlosrynpoBogHNKOBBIE MaTepuaJbl (4 yaca)

Knaccudukanus moaynpoBOIHUKOBBIX MaTepuanoB. ['epmanumii. Kpemuwii.
Kap6una xpemuus. [lonynpoBonuukossie coequnenus tuna AIIIBV. Teepabie pac-
TBOpHl Ha ocHOBe coenuuennit A''BY. IomynmpoBOIHMKOBBIE COCIMHEHUS THIIA
A"BY!. TTonynpoBonaukossie coequnenus tuna A'VBVY!,

Paznea Ill. Iumdaexrpuxu (10 yacos)

Tema 1. ®u3snyeckue Npouecchbl B IMJIEKTPUKAX U UX CBOMCTBA (4 yaca)

[Homapu3zanus IU3JIEKTPUKOB. MexaHu3Mbl NTOJISIpU3aluu. TOKHA CMELIEHUS U
AIEKTPOIPOBOIHOCTh NIUAJEKTPUKOB. [loTepu B auanektpukax. [IpoOoit nusnek-
TPUKOB.

Tema 2.IlaccuBHbIE IMIJIEKTPUKH (2 Yaca)

Knaccuduxanust qusnexktpukoB. OCHOBHBIE CBEACHUS O CTPOCHUHU U CBOM-
CTBaX MOJUMEPOB. JInHEHbIE ToAUMEphl. KOMIO3UIIMOHHBIE TOPOIIKOBBIE IJTACT-
MAaCChI M CJIOMCTBIE TJIACTUKUA. DJIEKTPOU3OSLMOHHBIE KOMNIAayHbl. Heopranuye-
ckue ctekna. Curtamwibel. Kepamuxka.

Tema 3. AkTUBHbBIE JUIJIEKTPUKH (4 1yaca)

Knaccudukanusi akTUBHBIX AUAIEKTPUKOB. CerHeTodiekTpuku. [1be303ek-
Tpuku. [Iuposnektpuku. DnektpeTsl. Kunkue kpuctaibsl. Martepuansl A1l TBEP-

AOTCIIbHBIX JIA3CPOB.

Pazgen |V. Marneruku (8 4acoB)

Tema 1. ®u3nyeckue nMpoiecchbl B MATHUTHBIX MaTepHaiax U UX CBOIi-
cTBa (4 yaca)

[Tpupona dbeppoMarHuTHOrO0 cocrosiHus. Ilporecchl mpu HaMarHWYWBaHUA
dbeppoMaraeTukoB. BimsiHue TemmiepaTyphl HA MarHUTHBIC CBOMCTBa heppoMarHe-
tukoB. [ToBeneHne peppoMarHeTUKOB B MMEPEMEHHBIX MAarHUTHBIX MoJIIX. OcobeH-
HOCTH (peppHUMarHeTukoB. JIOMEHHBIC CTPYKTYPBI B TOHKMX MarHUTHBIX TJICHKAX.

Tema 2. MarautHble maTepuaisl (4 yaca)

10



KJ'IaCCI/I(I)I/IKaHI/IH MAarduTHBIX MaTCpUaIOB. MarsuTomsarkue MaTCpUuaJIbl OJIsA
MOCTOSIHHBIX M HM3KOYAaCTOTHBIX MArHUTHBIX I10JICH. MAarHMTOMSTIKHE BBICOKOYA-
CTOTHBIC MaTCpUaAJIbI. MarsuTHbIe MaTcpUaJibl CIICHNAJIN3NPOBAHHOI'O HA3HAYCHU .

MaFHI/ITOTBepI[I)Ie MaTCpHUallbl.

1. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH
KYPCA

IpakTnuyeckue 3anaTus (36 yac.)

Kaxnoe 3ansTue nogpasymeBaer co00il mpopabOTKy TEOPETUUECKUX aACIIEK-
TOB TE€MBbI 3aJlaHus1, pabOTy HaJl MOMEHTaMH, KOTOPbI€ HE MOHSATHBI CTYJEHTaM, a
3aTeM peuIeHUe MPAKTUYECKUX 3a7a4 Y JTOCKH.

3ansaTue 1.251eMeHThl KpUcTaIIOrpaduu U 30HHOW TEOPUHU TBEPIbIX Te (6
Jac.)

3amaum 1.1.1, 1.1.2, 1.1.3., 1.1.4, 1.1.5, 1.1.7, 1.2.5.,, 1.2.7, 1.2.8., 1.2.11,
1.2.15

3ansrue 2.0Ou3nKa NPOBOJHUKOB U MPOBOJHUKOBBIE MaTepHUalibl(6 yac.)

3amaum 2.1.8,2.1.9,2.1.11, 2.1.14, 2.1.15, 2.1.16, 2.2.19, 2.2.20, 2.2.46

3ansaTue 3.duszuka nmoxynpoBoIHUKOB (6 Yac.)

3amaum 3.1.11, 3.1.12, 3.1.19, 3.1.32, 3.1.33, 3.1.38, 3.1.43, 3.2.1., 3.2.8.,
3.2.13

3ansTue 4.IlonynpoBoaHNKOBEIE MaTepuasl (6 Jac.)

3amaun 3.4.8., 3.4.10, 3.4.25, 3.4.26, 3.5.1, 3.5.8, 3.5.12, 3.5.18, 3.6.33,
3.6.19, 3.2.34

3ansaTue 5. Guzuka TUIIEKTPUKOB (4 yac.)

411,412,413, 415, 4113, 423, 4211, 4214, 4221, 4.3.2, 4.3.5,
4.3.12

3ausaTue 6. {udnektpuueckrue Matepuaisl (4 Jac.)

431,433.,43.7,43.15,4.415,4.4.29,45.2,4.5.12,4.5.25,4.6.21,4.6. 30

3anstue 7. ®u3uka MarHeTUKOB U MarHUTHbIE MaTepualsbl (4 yac.)

3amaum 5.1.18,5.1.20,5.1.23,5.1.30,5.1.12,5.2.14,5.3.1,5.3.2,5.3.5,5.3.12
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YYEBHO-METO/INYECKOE OBECIIEYEHUE

CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

y‘le6H0-MeTOI[I/I‘I€CKOC oOecrieuyeHHEe CaMOCTOSTEIIHLHOM pa6OTI)I 06yqa}0-

mMuxXCcsa 110 AUCHUIIIMHC ((MaTepI/IaJIBI BHCKTPOHHOﬁ TCXHUKNW» IPCACTABIICHO B

[Tpunoxenuu 1 u BKiIO4YaeT B ceOs:

- HJIaH-Fpa(l)I/IK BBITTOJTHEHHMS CaMOCTOSTEIILHOMN pa60TBI 10 AUCHHUIIJIIMHE, B

TOM YHCJIC IIPUMCPHBIC HOPMbBI BPEMCHHU HaA BBIITOJIHCHHUC 110 KAKIOMY 3a/IaHUTO,

- XapaKTCpUuCTHKaA 3a,ZIaHHﬁ JIIA CaMOCTOSITEJIbHON pa6OTI>I O6yan-OIHI/IXCSI u

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

- Tp€6OBaHI/IH K IIPpCACTAaBJICHHUIO U O(l)OpMJIeHI/IIO PE3YIIbTaTOB CAMOCTO-

TEJIbHOU padOThI;

- KPUTEpUU OLICHKH BBINIOJHEHHUS CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTU/KEHUS LEJEN KYPCA

Ne | KonTpouaupyemsbie pas- Koasl u 3Tansl OuenoyHble cpeacTBa
n/n AeJbl / TeMbl JUCIH- ¢opMHPOBAHMSA | Tekymmii KOHTPOJIb | TPOMEKYTOYU-
IIMHBI KOMIIeTeHI U Hasl aTTecTa-
s
1 Pasnen 1. [IpoBonHuKH OIIK-7 | 3Haer [IpakTrueckue 3aHs- | IK3aMeEH,
[1K-2 s 1-2 Borpocsr 1-10,
KOHTPOJIbHAS
pabora 1
yMeeT IIpakTueckue 3aHs- | HK3aMeEH,
s 1-2 Borpocsr 1-10,
KOHTPOJIbHAS
pabora 1
Binazneer | IIpakTuueckue 3aHsA- | 2K3aMeH,
s 1-2 Borpocsr 1-10,
KOHTPOJIbHAS
pabora 1
2 | Paznen 2. [lomympoBosa- OIIK-7 | 3Haer [IpakTueckoe 3aHsA- | DK3aMEH,
HUKHA [1K-2 THE 3 Bonpockl 11-20,
KOHTPOJIbHAS
pabota 2
ymeeT [IpakTnueckoe 3aHs- | HK3aMEH,
tue 3 Bompockl 11-20,
KOHTPOJIbHAS
pabora 2
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Brnageer | [IpakTudeckoe 3aHs- | IK3aMeEH,
THE 3 Borpockl 11-20,
KOHTPOJIbHAS
pabora 2
3 | Pazgen 3. lunnexTpuku OIIK-7 | 3naer [IpakTuyeckue 3ansi- | IK3aMeH,
[1K-2 THs 5-6 BOIpock 21-32,
KOHTPOJIbHAS
pabora 3
yMeeT [IpakTudeckue 3aHs- | IK3aMEH,
THs 5-6 BOIpock 21-32,
KOHTPOJIbHAS
pabora 3
Brnajgeer | [IpakTudeckue 3aHs- | IK3aMEH,
THs 5-6 BOIpock 21-32,
KOHTPOJIbHAS
pabora 3
4 | Pazgen 4. Marautasie ma- | OIIK-7 | 3Haer IIpakTueckoe 3aHs- | 3K3aM€H, BO-
TepHUabl I1K-2 the 7 npockl 33-40,
KOHTPOJIbHAS
pabora 4
yMeeT [IpakTryeckoe 3aHsA- | PK3aMeH, BO-
tue 7 npocsr 33-40,
KOHTPOJIbHAS
pabora 4
Binageer | [IpakThueckoe 3aHs- | 2K3aMeH, BO-
tue 7 npocsr 33-40,
KOHTPOJIbHAS
pabora 4

BOHpOCBI 1 THUIIBI SaI[aHI/Iﬁ K DK3aMCHY, MCTOANYCCKUC MATCPUAJIbI, OIIPCAC-

JISIOLLKE MPOLIEYPbl OIIEHUBAHUS 3HAHUM, YMEHHI 1 HABBIKOB U (WJIM) OMbITA J€sI-

TCIBbHOCTH, a4 TAKKC KPUTCPHUHU M I1OKA3aTCIIH, HCO6XOI[I/IMI>IG JJI1 OOCHKH 3H3HHI>1,

YMEHUM, HAaBBIKOB U XapaKTEPHU3YIOUIUE 3Tarbl (POPMUPOBAHHS KOMIIETCHIIMI B

mpoliecce OCBOCHUsSI 00pa30BaTeNbHOM MporpamMmbl, mpesactaBieHsl B [Ipumosxke-

HUU 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTypa

(anexmponmvie u nevammvie u30amUs1)

1. Copoxun B.C., Autunos b.JI., JIazapesa H.I1. Marepuansl u 3nemMeHTbI

ANEKTPOHHOM TEXHUKH. [[pOBOIHUKN, TOTYIIPOBOAHUKH, TUJICKTPUKH:
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VYuebnuk, 2-e uza., ucnp. M. Jlans, 2015 — 448 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:385384 &theme=FEFU

2. MarepuanoBenenue: YueOonuk mist By3oB / b.H. Ap3amacos, B.1. Maka-
poBa, ['.I'. MyxuHn u np.; [log obmr. pea. b.H. Ap3zamacona, I'.I'. MyxuHa.
— 8-e u3n., crepeotun. — M.: Uzn-Bo MI'TY um. H.D. baymana, 2008. —
648 c.: ui.
http://lib.dvfu.ru:8080/lib/item?id=chamo:355875&theme=FEFU

3. Konecos C.H. MarepuanoBeneHue v TeXHOJIOTHUS KOHCTPYKIIMOHHBIX Ma-
tepuanoB: Yueb6. g1 By3oB/C.H.KonecoB, MN.C. Koneco.—M.
Bricii.ik., 2007.— 535 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:351737&theme=FEFU

JlonoJiHUTeIbHAS JINTEPATypa

1. ['yceB A.W. HanomaTepuaiibl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOTUU. M.:

dusmatiut, 2009. - 416 c. http://www.iprbookshop.ru/12979.html

2. Crapoctun B.B. MaTtepuaiibl 1 METO/Ibl HAHOTEXHOJIOTHH: Y ueOHOe
nocobue / [Tox o6m. penakueit JI.H. [1atpukeesa. - M.: BUHOM. Jlabopatopust
3HaHuii, 2015. - 432 c.
http://window.edu.ru/resource/622/64622/files/Starostin_978-5-94774-727-0/1-2-
3_cB727-0.pdf

3. Jlyunnun B.B., Taupos FO.M.: un. Hanorexnonorus. ®uszuka. IIpo-
neccel. [luarnoctuka. I[lpu6Gopst. [Tog pen. B.B.Jlyunnuna / — MockBa. @uzma-

Tiut. -2006. http://www.iprbookshop.ru/24561.html

4. Konromkos I'.B., Boponun B.U., JTucoBckuii C.M. OCHOBBI KOHCTpPY-
MPOBAHUS MEXAHU3MOB JJIEKTPOHHOU TEXHUKHU. - M.: M3aaT.-Toprosas kopnopa-

s "Jlamkos u K", 2009. - 184 c. http://www.iprbookshop.ru/5975.html
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Ilepeyens pecypcoB HH(POPMALUOHHO-TEICKOMMYHUKALMOHHOMN CeTH
«HHTEepHET»

1. Hanorexunomnoruu B Poccum http://www.nanonewsnet.ru

2. ((HEIHOTGXHOHOFH?I», «HaHOHAayKa» H «HAHOOOBEKTH»: YTO 3HAYHUT

«HAHO»? http://elementy.ru/nauchno-

populyarnaya biblioteka/431265/Nanotekhnologiya nanonauka i1 nanoobekty cht

0 znachit nano

3. Poccwuiickuii 3JIeKTpOHHBIN HAHOKYpHAaI http://www.nanorf.ru

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IIPOrPaMMHOI0 00ecreYeHus

IIpu ocymecTBiaeHMN 00pa30BaTEIBHOrO IpoLECCa IO TUCHUIUINHE UCIIOJIb-

3yercs o01as UHPPacTPyKTypa Y4eOHBIX KJIacCOB.

VI. METOJUYECKME YKA3AHMS IO OCBOEHUIO
T CHUTIIAHBI

B oOwieit tpynoemkoctu aucuuiuingbl 180 yac. (5 3ET) nekunoHHbIe 3aHATHS
cocTaBisitoT 36 yac., mpakTuyeckue 3ausaTus (36 gac.).

[To nucuunauHe NpeaycMOTpeHa BHEAYIUTOPHAS CAMOCTOSITENIbHAsS paboTa B
o0Beme 72 yac. Ha BeCh KypcC AUCIUILTAHBIL.

[TpucTynuTh K OCBOCHUIO JUCIMIUIMHBI CIETYyEeT B CAMOM Haydaje y4eOHOro
cemecTtpa. Pexomenayercs U3yunuThb CTPYKTYpYy U OCHOBHBIE MOJOKeHUsI Paboueit
nporpammbl yueonou maucruruinabel (PITY]]). OOpatuTh BHHUMaHHE, Y4TO KpOMeE
ayJUTOPHOU pabOThl (JEKLUMHU, MPAKTUUECKHE 3aHATHUS) IUIAHUPYETCS CaMOCTOS-
TeabHas paboTa, pe3yJbTaThl KOTOPOU BIMUSIOT HA OKOHYATEIbHYIO OLIEHKY 110 UTO-
raM OCBOEHHS yueOHOU TUCIUIUIMHBL. Bce ayTuTOpHbIE U CAaMOCTOSITENIbHBIC 3a/1a-
HUS HEOOXOJIMMO BBIMOJIHATH U MPEAOCTABIATh HA OLEHKY B COOTBETCTBUU C IJIa-

HOM-TpaUKOM.
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Hcnonn3oBanue MaTepuaioB yqeﬁﬂo—MeTozmqecm)ro KOMILJIEKCa
I[J'I}I YCIICTITHOI'0 OCBOCHUA AUCHUIIIIMHBI CJICAYCT UCITIOJIBb30BATH COACPKAHNC

pasnenoB yueOHO-MeToauueckoro komruiekca aucturuimabl (YMKII): paboueit
IIPOTPaMMBI, JJEKIIMOHHOT'O KypCa, MaTepUaIOB MPAKTUYECKUX 3aHATUN, METOANYE-
CKUX PEeKOMEHAAIMI 10 OpraHu3allid CaMOCTOSITEILHOM pabOThI CTYIEHTOB, IJ10C-
capusi, mepeyHsi y4eOHOM JUTEpaTypbl U JIPYTUX UCTOYHUKOB MH(OpMAIUu, KOH-
TPOJIbHO-U3MEPUTENBHBIX MaTEPUAJIOB (TECTHI, OMPOCHI, BOIIPOCHI 3a4€Ta), a TAKKE
JIOTIOJIHUTENBHBIX MATEPHUAIIOB.

PexkoMeH1alluu M0 MOATOTOBKE K JIEKIUOHHBIM U IPAKTHYECKUM 3aHSI-

THAM

Ycnemnoe 0CBOCHUE TUCIUIUIMHBI IIPEATIOIAracT akTUBHOE y4acTHE CTYICH-
TOB Ha BCEX JTalax € 0CBOeHus. M3ydyeHne TUCIMIUIMHBI CIIEyET HAYMHATB C IPO-
paboTKH coJiep>kaHus paboyeil MporpaMMbl U METOJUYECKUX YKa3aHUM.

[Ipu u3ydeHun u npopabOTKe TEOPETUUECKOTO MaTepuala CTyIeHTaM HeoO-
XOJIUMO:

— TIOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATHUH MATEpHAI U
JOTIOJIHUTB €0 ¢ YYETOM PEKOMEHIOBAHHOM I10 JJAHHOM TEME JIMTEepaTyphl;

~ Tepel 0YEPEIHOM JEKIMEN MPOCMOTPETh KOHCIIEKT MPEABIAYIIETO 3aHITHS,

- IIPU CaMOCTOSITEJIbHOM M3YYEHHUM TEMBI CHIEJIaTh KOHCIIEKT, UCIOJIb3Ys pe-
koMeHaoBaHHble B PIIY /] nutepaTypHble HCTOUHUKH. B ciydae, eciii BO3HUKIIA 3a-
TPYJIHEHHUS, OOPaTUTHCS K MPENoAaBaTeN0 B Yachl KOHCYJIbTAMN WIIA Ha MPAKTH-
YECKOM 3aHATHH.

OCHOBHOW LIENIBIO TPOBEAEHUS MPAKTUYECKUX 3aHATUN ABJISETCA CUCTEMATH-
3aIMsl U 3aKperieHre 3HAHWUW 10 u3ydaemMou Teme, popMupoBaHue YMEHUN camMo-
CTOSITENIbHO PaboTaTh C IOMOJHUTEILHBIMI UCTOYHUKAMU WH(OpMAIH, apTyMEH-
TUPOBAHO BBICKA3bIBaTh U OTCTAUBATH CBOIO TOUKY 3PEHHUS.

[Ipu moATOTOBKE K MPAKTUYECKUM 3aHATUSM CTYJIEHTaM HEOOXOIMMO:

— TIOBTOPHUTH TEOPETUUECKHUIN MaTepral Mo 3alaHHON TEME;

— mpoayMath (OPMYIUPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYXKICHHUE;
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— HCHOJIb30BaTh HE TOJIBKO KOHCIIEKT JIEKLIHUIA, HO M JOIIOJIHUTEIBHBIE HC-
TOYHUKHU JIUTEPATYPhl, PEKOMEHJJOBAHHBIE IIPENOIABATEIIEM.
IIpy moaroToBke K TEKyIIEMY KOHTPOJIIO MCIOJIb30BaTh Marepuainsl PITY /]
(ITpunoxxenue 2. @oHA OLICHOUHBIX CPEJICTB).
[Ipu moAroToBKe K MPOMEKYTOYHON aTTECTALMH, UCIIOIb30BaTh MaTEPHAIIbI

PITY ]I (Ilpunoxenue 2. @OHI OLIEHOYHBIX CPEJICTB).

Ha camocTrosiTenbHy0 pab0oTy BBIHOCUTCS MOATOTOBKA K MPAKTUYECKUM 3aH sI-
THUSIM.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHITHSIM HEOOXOIUMO 03HAKOMHUTHCS C Ma-
TepHAJIaMU U3 OCHOBHOW M JIONIOJHUTENBHOM JTUTEPATYPhI, BEIyYUTh OCHOBHOM TEO-
peTUYEeCKU MaTepual 1o TeMe, Mpu He0OXOIMMOCTH, BOCTIONIB30BAThCS JIUTEPATY-
POl Ha PYCCKOM SI3bIKE W/WJIM UCTOYHUKAMU B MH(POPMAIIMOHHO-TEIEKOMMYHHUKA-
nuoHHOM cetn "MHTepHeT".

PexomeH/10BaHHbIE UCTOYHHUKHU JTOCTYITHBI 00y4aeMbIM B Hay4HOU OHOIHO-
teke (Hb) IBOY (B nmepeuHe NmpuBeIEHBI COOTBETCTBYIOIINE TMIIEPCCHUIKH 3THX
HMCTOYHUKOB), a TaK»Xe B 3JIeKTpoHHOU OuOnmoreunoi cucreme (O3BC) [PRbooks
(MpUBeIEeHbI aHAJIOTUYHbBIE THUITIEPCCHUIKH).

Hoctynm x cucrteme OBC IPRbooks ocymectBisiercs Ha caidte
www.iprbookshop.ru o yuérasiMu nanubiMu By3a (JIBDY):

norun dvfu, maponas 249JWmbhe.

JJ1st MOATOTOBKHM K 3a4€Ty ONPE/ENICH epedeHb BOMPOCOB, MPEACTaBICHHBIMI

HHIKC, B MaTCpHUaIax (I)OHI[a OLOCHOYHBIX CPCACTB NJUCHHUILIINHBI.

VIl. MATEPUAJIbLHO-TEXHHUYECKOE OBECHEYEHHUE
T CTUTIIAHBI

OO0pazoBaTenbHbIN MpoLecC MO JUCHUIUIMHE MPOBOJIUTCS B JTAOOPATOPHOM
kopnyce [IB®Y Ha kadeape QUMK HU3KOPA3MEPHBIX CTPYKTYp. AYIUTOPHUH
OCHAILIEHbI HEOOXOAUMBIM 000PYOBAHUEM, B TOM YHCII€ MYJIbTUMEIUNHBIM MPOEK-

TOPOM U IKPAHOM JIJIsl TPOCMOTPA BUIEO0 U (POTOMATEPUATIOB.
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[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTbBI OBYYAIOLIUXCS
Mo JUCHUILUTHHE «MaTepuajbl 3J1eKTPOHHOI TEXHUKN»
Hanpagiienue noaroroBku 01.03.04 JjieKTPOHUKA M HAHOIJIEKTPOHUKA
®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2016



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne | Jara/cpokm Bua camocrositeibHOM padoThI IIpumepubie | Popma
/I | BHINOJHEHHS HOPMBI Bpe- | KOHTPOJIs
MEHH HA BbI-
MOJITHEHH e
1 1 Benens ce- Jomamuee 3amanue 1 8 uac. [IpoBepka
MecTpa
2 2-3 Henenun Jomamnee 3aganue 2. [Togroroka K 8 uac. [TpoBepka,
cemecTpa KOHTpOJIbHOM padorte 1 KOHTPOJIb-
Has pabora
3 4-5 nenenu Jomainee 3amanue 3 8 vac. [TpoBepka
cemecTpa
4 6-7 nenenu Jomamnee 3ananue 4. [TonroroBka k 8 uac. [TpoBepka,
cemectpa KOHTPOJIBHOM pabote 2 KOHTPOJIb-
Has pabora
5 8-9 Henenu JlomamHee 3aganue 5 8 uac. [TpoBepka
cemecTpa
6 10 nenens ce- | Jomamree 3aganue 6. [Togroroska k 8 uac ITpoBepka,
MecTpa KOHTPOJIBHOH pabote 3 KOHTPOJIb-
Has pabora
7 11-12 vepenmn | JlomainHee 3aganue 7 8 uac. [TpoBepka
cemecTpa
8 13-14 venenmn | JlomamHee 3amganue 8. Iloaroroska k 8 uac. ITpoBepka,
cemecTpa KOHTPOJIbHOU pabote 4 KOHTPOJIb-
Has pabora
9 15-16 nenenu | [ToAroToBKa K 9K3aMEHY 8 vac. [TpoBepka
cemecTpa
Htoro 72 yac.

TeMbl JTUCHUILINHBI

Jlnst ynoOcTBa mpoBepKU 3HAHUM CTYJIEHTOB BCE TEMbI Kypca OOBbEAMHEHBI B

YeThIpe 00IIME pa3/ena:

Paznen 1. [IpoBogHuku

Paznen 2. [ToxynpoBoaHUKH

Paznen 3. lusnexkTpuku

Pa3nen 4. MaruutHble MaTepuaibl

XapaxkTepucTHKA 3aJaHUI VISl CAMOCTOSITEJIbHON padoThl 00y4al0IINXCH U
MeTOAMYeCKHEe PEKOMEHIAIMHU 10 UX BHINOJHEHUIO
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I[OMaH_IHI/IC 3aJlaHud 1 MCTOANMYCCKUE PCKOMCHIAINW IOJI1 CaMOCTOSITEJIbHOM
pa6OTI>I 00eCIIeYnBaIOT IMIOATOTOBKY CTYACHTOB K 3JK3aMCHY H TpPCHHUPYIOT HX
HaBBbIKH PCIICHUS NPAKTUYICCKUX 3a/1a4. Hx momHoe COACPIKAHUC ITPUBCIACHO B IIPO-

rpaMmMeC U MECTOAUYCCKUX YKA3aHUAX.

TpeGoBaHus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeIbHOH PadoThI

Pe3ynbTarhl caMOCTOATENBHON pabOThl OTPAXKAIOTCS B IOMAIIIHUX padoTax.

K npencrasiennto nu oopMIEHUIO JOMAIIHUX 331aHUN TPEbSIBIISIFOTCS Clie-
JyIole TpeOoBaHUs.

JloManiHue 3aaHus JOJIKHBI ObITh BBIIOJHEHBI MMCbMEHHO Ha OT/EJIbHBIX
muctax. Ha kaxmoMm nHcTe yKa3plBaeTCs HOMEpP JIOMAIIHEro 3aJaHus, IpyImna,
@®.1.0. crynenra. JlomaniHee 3alaHie COCTOUT U3 pELICHUS 3a1a4. [[s Kkax1om 3a-
Jla4M YKa3bIBaeTCs TO, YTO JIAHO, U YTO HYKHO HalTH. PenieHue 3a1a4y JOJDKHO CO-
IIPOBOKIATHCS YETKO U MOHSITHO BBICTPOCHHOMW JIOTMYECKON LIETIOYKON paccyxae-
HUW WK BerurciaeHuit. [Ipu HEOOXOIUMOCTH HYKHO MPUBOJIUTH rpaduyecKue mMa-
TEpUAJIbl, YEPTEKHU U CXeMbI. B KOHIIE Ka)KA01 3a/1auMl TOKEH OBbITh yKa3aH OTBET
WJIM BBIBOJI. YKa3aHUE TOJBKO OTBETA HE SIBJIECTCS IOCTATOYHBIM JJIsl 3a4TE€HHUS pe-

MICHMA 3aa4H.

Kpurepuu oueHKkH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

Oyenusanue domawHux 3a0anuti TPOBOJUTCS MO KPUTEPUSIM:

ITOJTHOTA BBIMIOJIHEHHBIX 3a/1aHUM;
- TIPaBUJIBHOCTbH OTBETOB

- JIOTHKA PacCyXJICHUU

- oopmiieHre paboThI

- IIpaBHJIBHO CACJIIAHHBIC BBIBO/IbI
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[Tpunoxenue 2

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOIM ®EJEPALIN
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00pa30BaHMs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbLIX CPEJACTB
o AucuHMILVIHEe «MaTepuajibl 3JIEKTPOHHOM TEXHUKI)
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MMacnopt ®OC

IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa u
¢popmysupoBka
KOMIIETCHIM U

Jrtanbl GOPMUPOBAHMS KOMIIETEH M

OIIK-7, cnocobHo-
CTBIO YYMTHIBATH CO-
BpEMEHHbBIE  TEHJCH-
WA Pa3BUTHS DJIEK-
TPOHUKH, U3MepHu-
TEIbHOW M BBIYUCIIU-
TEIbHOU TEeXHUKHU, UH-
(bopMalMOHHBIX TeEX-
HOJIOTUM B CBOEH Ipo-
dbeccronanbHOU  fes-

TCIIBHOCTH

3Haer

Knaccugukanuo MaTepuanoB 3J€KTPOHHON TEXHHUKH IO
(UBNKO-XUMHUYECKUX, AIEKTPUYECKHX U TEXHOJIOTMYECKHX
ceorictBaM. DU3UKO-XUMUYECKUE, DIEKTPUYECKAE U TEXHO-
JIOTUYECKHE CBOMCTBA KaXKJ10I'0 U3 MAaTEPUAJIOB YIEKTPOHHOU
TeXHUKH. IlepcriekTuBHBIE MaTepuaibl IEKTPOHHOU TEX-
HUKH. TeXHOJI0ruI0 NpOU3BOICTBAa MATEPHAIIOB AIIEKTPOHHOU
TEXHHUKHU.

Ywmeer

[TomobpaTe Marepuasl 3IEKTPOHHON TEXHHKHU IMOJ KOH-
KpeTHYIO 3a7auy. BeinenuTs He00X0quMOe CBOMCTBO Mare-
puaia 3JIeKTPOHHON TeXHUKU M TOA00paTh TEXHOJIOTHIO €T
MIPOU3BOJICTBA TAKUM 00pa30M, YTOOBI YIyUIIUTh TPEOyeMbIe
cBolicTBa MaTepuaia. PazniuaTs u kiaccuuumupoBaTh MaTe-
pHaIIbI 3JIEKTPOHHON TEXHUKHU.

Bnaneer

Nudopmanueii o pusmueckux, XMMHUECKUX, AJIEKTPUIEC-
CKHMX, TEXHOJOTUYECKUX CBOMICTBAaX MaTEpUATIOB 3JIEKTPOH-
HOM TeXHUKHU. HaBblkamu Juisl pelieHus 3a1a4, Kacaroluxcs
HCIIOJIb30BAHHUS MAaTEPHUAIOB JJIEKTPOHHOW TeXHUKHU. HaBbl-
KaMu JJIg pacyeTa mapaMmeTpoB, TpeOyeMbIX OT MaTEpHAIOB
3JIEKTPOHHOU TEXHUKH

[1K-2, criocoOHOCTBIO
apryMEHTHPOBAaHHO
BBIOMPATH U pean3o-
BBIBATh Ha MPAKTHKE
3pEKTUBHYIO METO-
IIMKY SKCTIEPUMEH-
TaJIbHOTO MCCIIE/I0BA-
HUS TTApaMeTPoB U Xa-
PaKTEepUCTUK MPUOO-
POB, CXEM, YCTPONCTB
U YCTaHOBOK 3JIEKTPO-
HUKHU ¥ HAHOJIEKTPO-
HUKHU Pa3IMYHOTO
(YHKIMOHAIBHOTO
Ha3zHAuYCHUS

3Haer

OU3NKO-XUMUYECKUE, DIEKTPUYECKUE M TEXHOJIOIHYe-
CKHE€ CBOMCTBA KaXJOTr0 M3 MaTepUaJIOB 3JIEKTPOHHOM TEX-
HUKHU; TEOPETHYECKUH Marepuan oOuiei (U3MKH, KOTOPBIHA
MIO3BOJIUT pElIaTh 3a7aydi, CBSI3aHHBIE C MPAKTUYECKUM HC-
II0JIb30BAHUEM MATEPUAJIOB AIEKTPOHHON TEXHUKH

VYmeer

[IpuMeHATH TEOpEeTUYECKUE 3HAHUS IS PEILICHUS TPaKTH-
YECKHUX 3aJa4, CBS3aHHBIX C HCIIOJIb30BAHHEM MaTEpHAIIOB

3H€KTpOHHOfI TCXHUKH, TIOCTPOUTH TMPOCThIC MOACIN

YCTPOMCTB 3JIEKTPOHHON TEXHUKHU

Bnaneer

Wudopmanueit 0 GU3NUECKUX, XUMUUYECKHUX, AIIEKTpUYe-
CKHX, TEXHOJOTUYECKUX CBOMCTBAX MAaTEPUAIIOB JJIEKTPOH-
HOM TexHuKHU. TeopeTnyeckoit 6a30ii, MO3BOJISAIONIECH pelaTh
3a/la4¥, CBSA3AHHBIC C HCIOJB30BAHMEM MAaTEpHUAIOB DJIEK-
TPOHHOW TEXHUKH.
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Ne | KonTposaupyembie pa3- Koawbl u 3Tansl OueHovHbIE CpeACTBA
n/n JeJibl / TeMbl JUCIH- (GopMHPOBAHNS | TekymHii KOHTPOJIb | HPOMEKYTOU-
TUIMHBI KOMIeTeH Uit Hasl aTTecTa-
ums
1 Pazgen 1. IlpoBognuku OIIK-7 | 3Haer [IpakTueckue 3aHs- | SK3aMeEH,
[1K-2 THsg 1-2 Borpockl 1-10,
KOHTPOJIbHAS
pabora 1
yMmeeT [TpakTndeckue 3aHs- | IK3aMEH,
Tug 1-2 Borpocsl 1-10,
KOHTPOJIbHAS
pabora 1
Binaneer | [IpakTuueckue 3aHs- | IK3aMeH,
Tug 1-2 Borpocsl 1-10,
KOHTPOJIbHAS
pabora 1
2 Paznen 2. IlonynpoBoa- OIIK-7 | 3HaeTr [IpakTuyeckoe 3aHs- | 3K3aMeEH,
HUKHU T1K-2 THE 3 Bonpocsl 11-20,
KOHTPOJIbHAS
pabota 2
yMmeeT [TpakTHyeckoe 3aHs- | IK3aMEH,
THE 3 Bonpocsl 11-20,
KOHTPOJIbHAS
pabota 2
Brnageer | [IpakTuueckoe 3aHsi- | IK3aMeH,
THE 3 Bonpocsl 11-20,
KOHTPOJIbHAS
pabota 2
3 | Pazgen 3. lunnekTpuku OIIK-7 | 3Haer [TpakTudeckue 3aHs- | IK3aMeH,
[1IK-2 THg 5-6 BOMpockl 21-32,
KOHTPOJIbHAS
pabota 3
yMeEET [IpakTueckue 3aHs- | SK3aMeEH,
THA 5-6 BOMpockl 21-32,
KOHTPOJIbHAS
pabota 3
Brajgeer | [IpakTudeckue 3aHs- | IK3aMEH,
THA 5-6 BOMpockl 21-32,
KOHTPOJIbHAS
paborta 3
4 | Pa3zgen 4. Marautuelie ma- | OIIK-7 | 3Haer IIpakTHueckoe 3aHs- | HK3aMEH, BO-
TEpUAJIBI [1K-2 Tue 7 npocsl 33-40,
KOHTpPOJIbHAs
pabota 4
yMmeeT [TpakTHdeckoe 3aHs- | YK3aMEH, BO-
THe 7 npocsr 33-40,
KOHTpPOJIbHAs
pabota 4
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BIaJeeT

IIpakTrueckoe 3aHs-
tue /

9K3aMeH, BO-
npockl 33-40,
KOHTPOJIbHAS
pabora 4

Koa n
¢opmynupoBka
KOMIIETeHIIUH

Jrtansl GOpMUPOBAHHSA
KOMIIETEeHIIHH

KPHUTEPHH

nmoxKasarTeJjau

0aJIJIBI

OIIK-7, cmoco0-
HOCTBIO YYHTBI-
BaTb COBPEMEH-
HBIC TCHICHITUU
pa3BUTHA  dJIEK-
TPOHUKH, H3Me-
PUTEIIBHOM U BbI-
YHUCIUTECILHON

TEXHHUKH,
(hopMaIMOHHBIX
TEXHOJIOTUHA B
cBoei  mpodec-
CHOHAJIbHOU Jie-
SATEILHOCTH

HH-

3HaeT
(opo-
TOBBIN
ypo-
BEHbB)

Knaccndukarmro
MaTepHUaIoB
3NEKTPOHHOU
TEXHUKHA 10 (H-
3UKO-XUMHUYE-
CKHUX, DJICKTpUYE-
CKHUX M TEXHOJIO-
TMYECKUX CBOH-
ctBaM. Dusuko-
XUMUYECKHE,
NIEKTPUYECKHE U
TEXHOJIOTUYe-
CKHE  CBOMCTBa
Ka)JI0T0 U3 MaTe-
pHanoB JNIEK-
TPOHHOI TeX-
Hukd. [lepcnex-
TUBHBIE MaTepH-
anpl  DIIEKTPOH-
HOI1 TEXHUKHU.
Texnonoruto
MIPOU3BOJICTBA
MaTepHUaoB
3JIEKTPOHHOM
TEXHUKU.

BOCIIPOH3BO-
IIUTh 1 00BsIC-
HATH y4eOHBIN
Mmarepuan ¢
TpeOyeMoii
CTETICHBIO
Hay4HOU TOY-
HOCTH W TIOJI-
HOTBI

KoHTponbHbIe paboThI, BEIIOJIHEH-
HBIE TIPABHIIBHO Ha 2/3 OT MOIHOTO
00BeMa, 2/3 pemeHHbIX JOMAIITHIX

3aJIaHNM, YK3aMCH

60 -74

yMeeT
(po-
JIBHHY-
THI)

IMomobpate MaTe-
pUam  BIEKTPOH-
HOM TEXHHUKH II0J]
KOHKPETHYIO 3a-
navy. Breimenuts
HEOOXoguMOEe
CBOMCTBO MaTe-
puana 3IeKTPOH-
HOM TEXHUKU U
nomobparh  TeX-
HOJIOTHIO €ero
MIPOM3BOJICTBA Ta-
KAM o0pazom,
9TOOBI YIYYIIUTh
TpebyeMble CBOM-
CTBa MarepHaia.
Paznuuare u
KIIaCCUPUITHPO-
BaTh MaTepPHAJIBI
3JIEKTPOHHOU
TEXHUKH.

Pemate  TH-
NAYHBIE  3a-
a4l ¢ 00Bd-
HEHUEM X
pelieHus

KonTponbHbie paboThI, BEIITOTHEH-
HBIC TIPABIIIEHO Ha 3/4 OT MOJIHOTO
o0bema, 3/4 peleHHbIX JOMAIIHUX

SaHaHHﬁ, 9K3aMCH

75 -89

BIageeT
(BBICO-
KHI)

Wudopmanueit o
(u3nyecKux, Xu-
MHYECKHX, JJIeK-
TPUYECKUX, TeX-
HOJIOTHYECKHUX
CBOMCTBaxX

peraTh
YCIIO)KHCHHBIC
3a1a4d

Bce xoHTpoIBHBIE paOOTHI, BBITIOJN-
HEHHBbIE TPaBWIBHO, 3/4 pemieH-
HBIX JIOMAalIHKX 33JaHUH, 2K3aMEH

90 -
100
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MaTepHajoB
3JEKTPOHHOU

TeXHUKH. HaBbI-
KaMH JJIs pelie-
HHS 3aJad, Kaca-
FOIIUXCS HCIOJIb-
30BaHUs MaTEpHU-
aJOB  DJEKTPOH-
HOM TCXHHUKH.
HaBpikamm  1j1sa
pacuera napamer-
poB, TpedyeMbIX
OT  MaTrepHuajoB

9JIEKTPOHHOU
TEXHUKU
IIK-2, cmoco6- | 3naer OU3UKO-XUMHUYC- | BOCIIPOU3BO- Pemenne 3amau Ha Mmecre mociae | 60 - 74
HOCTBIO  apry- CKUE, AJIEKTpUYC- | JAUTh U 00BSIC- | TEOPETHUCCKON MOATOTOBKH C WC-
MeHTI/IpOBaHHO CKHEC U TCXHOJIO- HATH y‘le6HLIﬁ IIOJB30BAaHHUEM OCHOBHOﬁ U A0I10JI-
BBIOMpATH U pea- TMYECKHE CBOM- Marepuan  C | HUTEIbHOU JIUTEpPaTyphbl
JIN30BLIBATh Ha CTBa KaXI0To U3 | Tpebyemoit
npaktuke  3¢- MaTepuanoB CTEEHBIO
(eKTUBHYIO Me- JJIEKTPOHHOMN HAYYHOH TOY-
TOJIUKY IKCIIEPH- TEXHHUKH; TeOpe- | HOCTH U TIOJI-
MEHTAJILHOTO THYECKUI MaTe- HOTEI
HCCIICIOBAHUS puan oouieit du-
IapameTrpoB M 3UKH, KOTOPBIH
XapaKTePUCTHK MO3BOJIMT PEIIaTh
puOOPOB, CXEM, 3a7a4M, CBSI3aH-
YCTPOUCTB u HBIE C IIPAKTHYE-
YCTaHOBOK 3JICK- CKHMM HCITOJTE30-
TPOHUKHU U HAHO- BaHHEM MaTepHa-
ANEKTPOHUKH JIOB 3JICKTPOHHOU
pas3IuYHOrO TEXHUKH
(yHKIIHOHATIB-
HOTO  Ha3Haue-
HUS
VYMmeer [Mpumensats Teo- | Pemats  TH- | Pemenwue 3amad y mocku ¢ ucmonb- | 75 - 89
peTI/I‘-IeCKI/Ie 3Ha- IINYHBbIC 3a- 30BaHUEM OCHOBHOﬁ U OOIIOJIHU-
HUA IS pellie- a4y ¢ 00Bs- | TENBHOU JINTEpaTyphl
HUA HpaKTI/I‘Ie- HCHHUEM ux
CKHUX 3aj1a4, CBsI- | PELICHUS
3aHHBIX C UC-
MOJIE30BaHUEM
MaTepuaoB
3JIEKTPOHHOM
TEXHUKH; TI0-
CTPOUTD HPOCTHIC
MOJIETTH
YCTPOMCTB 3JIEK-
TPOHHOM TeX-
HHUKHU
Bna- Wudopmanueit o | perrats Pewrenue 3anau y nocku ¢ ucnoiib- | 90 -
JIeeT (DU3NYECKHX, XM- | YCIOKHEHHBIC | 30BaHHEM TOJIBKO OCHOBHOM jute- | 100
MHYCCKHX, DJICK- 3aJa4yn paTypBI

TPUYECKUX, TeX-
HOJIOTHYECKUX
CBOMCTBaxX Mare-
pHAJIOB 3JIEK-
TPOHHOH TeX-
Huku. Teoperu-
4ecKou 6a3oii,
MO3BOJISAIOIICH
pemartp 3a1a4w,
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CBs3aHHbIE C UC-
10JIb30BaHUEM
MaTepHajoB
3JIEKTPOHHOU
TEXHUKHU.

MeToaudeckue MaTepHuaJibl, ONpeaesionue Npoueaypbl ONeHNBAHUS
3HAHUH, YMEHUH U HABBIKOB

Texkymast arrecranus CTyAeHTOB. TeKkyias arTecTaius CTyAEHTOB I10 JUC-
HUIUIMHE «MaTtepuansl 3JIEKTPOHHOW TEXHUKHW» IIPOBOJUTCS B COOTBETCTBHH C JIO-
KaJIbHBIMU HOPMATUBHBIMU akTamMu JIBDY u sBisieTcst 00s3aTENbHOM.

Tekyiias arrecTanus No AUCHUILITMHE «MaTepruaibl 3JIEKTPOHHOU TEXHUKW)
MPOBOJUTCS B (hOpME KOHTPOJIBHBIX MEPOIPHUATUN MO OIEHUBAHUIO (PaKTHUECKHUX
pEe3yJabTATOB O0YUYEHUS CTYACHTOB OCYILIECTBISETCA BEAYIUM MPENO/IaBaTeIeM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- yueOHas TUCHUIUIMHA (aKTUBHOCTH Ha 3aHSATHUSX, CBOEBPEMEHHOCTD BBINOJ-
HEHMS pa3JIMYHbIX BUJIOB 33JJaHHH, IOCENIAEMOCTh BCEX BUJIOB 3aHATHUH MO aTTECTY-
€MOU JUCUUILINHE);

- YPOBEHb OBJIAJCHUS NPAKTUYECKUMH YMEHUSMHU M HABBIKAMU 110 BCEM BU-
JaM y4eOHOM paboThI;

- pPE3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

OueHuBaHuE pe3yabTaTOB OCBOCHUS IUCIUIUIMHBI HA JTAlle€ TEKYILIEH aTTe-
CTall¥ MMPOBOJMUTCS B COOTBETCTBUHU C UCHOJIb3YEMBIMU OLICHOYHBIMU CPEACTBAMU

U KPUTEPUSMU.

Kpurepuu orieHku 0T4€TOB 1O TAOOPATOPHBIM paboTam

OneHrBaHKE JOMAITHUX 33JIaHUI TPOBOAUTCS MO ABYXOAJIILHOM IIKAJIE: «3a-
YTCHO», «HE 3a4TECHOY.
OlnieHKa «3a4TEHO0» BBICTABIIAECTCS CTYJEHTY, €CJIM OH MPEICTABISAET K 3al[UTE

JOMaliHee 3aJaHue, YAOBJIETBOpsIONIee TPeOOBaHUSM IO IOCTaBJICHHBIM
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3aJlaHusM, 10 O(OPMIICHUIO, TEMOHCTPUPYET BIaJCHUE METOJAMH M MpPUEMaMHU
TEOPETUUECKUX W/UITU TPAKTUYECKUX aCIEKTOB PaOOTHI.

OlneHKa «HE 3a4TEHO» BBICTABISETCS CTYACHTY, €CJIM OH HE BIAJEET METO-
JTaMU Y TIPUEMaMU TEOPETHUUECKUX W/ UM MPAKTUYECKUX aCTEKTOB padOThI, JOIYC-
KaeT CYyIECTBEHHBIC OIIMOKH B paboTe, MPeCTaBISIET TOMAIlIHEe 3aJaHuE C CyIIle-

CTBCHHBIMHU OTKJIOHCHUSAMM OT ITPaBUJI OCI)OpMJ'IeHI/ISI IMMCBbMCHHBIX pa60T.

IIpome:xyTouHasi arrecTauMsi CTyJAeHTOB. [IpoMexxyTouyHas arrecranus
CTYAEHTOB 110 IUCUUIUINHE « MaTepuabl 3JIEKTPOHHON TEXHUKW IIPOBOJAUTCA B CO-
OTBETCTBUU C JIOKAJIbHBIMU HOpMAaTUBHBIMU akTamMu JIBDY u siBnsiercsa o0s13aTelb-
HOM.

[IpomexyTounass arrectauuss o JUCUUIUIMHE «Marepuansl 3JIEKTPOHHOU
TEXHUKU» MPOBOJAUTCSA B BUJE K3aMeHa, (opMa dK3aMeHa — JBa MUCbMEHHBIX BO-
Mpoca, Ha KOTOphIE€ CTyAeHTY Aaercs 40 MuH, 3aTeM 2 YCTHBIX BOIIpoca v 1 pelien-
Had 3a/1a4a, Ha KOTopyto naercs 20 muH. J[oMmycK K 3K3aMEHy BO3MOKEH TOJIBKO MO-

CJIC CAa4u JOMAIITHHUX SaI[aHI/Iﬁ H BBIITOJIHCHUSA KOHTPOJIbHBIX pa60T.

KpnTepnn BBICTABJICHHUA OLHCHKH CTYJACHTY Ha 3a4€Te¢ N0 JUCHUILJIMHE

«MarepuaJibl 3JIEKTPOHHOM TEXHUKI»:

banner Onenka 9k3a- | TpeboBaHus K cOPMUPOBAHHBIM KOMIIETEHIUSAM

(pefiTuHTO- | MEHA (cran-

BOM JapTHas)

OLIEHKH)

86 -100 OTIIMYHO O1neHKa «OTIMYHO» BBICTABISACTCS CTYACHTY, €CIH OH ITOJTHO

YCBOMWJI MMPOTPAaMMHBIN MaTepuall, UCUEPIIbIBAIOIE, TTOCIIEI0BA-
TEJbHO, YETKO U JJOTUYECKH CTPOMHO €ro U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C MIPAKTUKOM, CBOOOIHO CIIpaBIISIETCS C 3a/a-
YaMH, BONPOCAMHU W JIPYTMMH BHUJAMHU TPUMEHEHUs 3HAHUH,
MpUYEM HE 3aTPYAHSIETCS C OTBETOM MPU BUJIOM3MEHEHHUH 33]1a-
HUM, UCTIOJB3YET B OTBETE MaTepral MOHOTpadUIeCKo JIuTepa-
TypHbI, IPABUIHLHO OOOCHOBBIBAET MPUHSATOE PEIICHHE, BIIAJCET
Pa3HOCTOPOHHUMH HABBIKAMU U MPUEMaMU BBITOJTHEHUS MPaK-
TUYECKHX 3a/1ay.

76 - 85 XOpO1IO OneHka «XOpOIIO» BBICTABISETCS CTYIEHTY, €CJIU OH TBEPJO
3HAEeT MaTepuall, TpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He J10-
MyCKasi CyIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOMPOC, Ipa-
BWJIBHO IPUMEHSIET TEOPETUUYECKUE MOJIOKEHUSI IPHU pElICHUU
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MPAKTUYECKUX BOMPOCOB M 3ajad, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH W TIPUEMAMU WX BBITIOJTHEHHS.

61 -75 YIOBJIETBOPH- OneHka «yIOBJIETBOPUTEIILHO» BBICTABIIAETCA CTYIEHTY, €CIIU
TEJIHO OH MMe€eT 3HaHUs TOJbKO OCHOBHOT'O MaTepHala, HO HE YCBOMII
€ro Jerajiel, JIOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO IIPaBUIIb-
Hble (DOPMYJIUPOBKHU, HAPYLIEHUS JOIMUECKON MOCIIe10BaTEb-
HOCTH B U3JI0’KEHUU [TPOTPaMMHOI0 MaTepHaa, UCIbIThIBAET 3a-
TPYAHEHUS NIPH PEILIEHUH 3a/au.

0-60 HEYIOBJIETBO- OrneHka «HEYOBIETBOPUTEIHHO» BBICTABIAETCS CTYIEHTY, KO-
PHUTEIIEHO TOPBI HE 3HAET 3HAYUTEIFHON YaCTH IPOrPAMMHOTO «HE MaTe-
puana, 10IyCKaeT CyIIeCTBEHHbIE OITMOKH, HEYBEPEHHO, C 00JIb-
IIMMU 3aTPYIHEHUSIMH BBINOJHIET pemeHue 3aaad. Kak mpa-
BUJIO, OIICHKA «HEYJOBIIETBOPUTEIHHO» «HEYIOBIECTBOPH-
TEIBHO» CTAaBHUTCS CTYICHTaM, KOTOPbIE HE MOTYT IPOJOKUTh
oOy4yeHne 0e3 JTOTOTHUTENBHBIX 3aHATHIA IO COOTBETCTBYIOIIEH
JTHMCIUILIHHE.

OneHoyHbIe cpeacrea nJjs HpOMe)KyTO‘IHOﬁ arrecranmmmu

OIICHO‘-IHI)IC cpeacrea aJjist Telcymeii arTrecranmun

Bomnpocsl k 3k3aMeHy

1. Knaccuduxanus marepuanos. Bumbl XuMUUECKOU CBSI3H.

2. OCOOEHHOCTH CTPOCHUS TBEP/BIX TEJ. DIEMEHTH 30HHON TEOpUH TBEPIOTO
Tena.

3. O6mue cBeaeHus 0 MpoBoAHKUKaX. Du3ndeckast mpupoza dIEKTPOITPOBOTHO-
CTH METAJIOB

4. TemneparypHas 3aBUCUMOCTb YJEJIBbHOIO CONPOTUBICHUS METATMUECKHUX
IPOBOJHUKOB. BnusiHue mpumeceil W Ipyrux CTPYKTYpPHBIX A€(PEKTOB Ha
YAEIBHOE CONPOTUBIIEHUE METAIIOB.

5. DIIeKTpUYECKHE CBOMCTBA METANIMYECKHX CIIaBoB. CONMpOTHUBIEHHE MPO-
BOJHUKOB Ha BBICOKMX YaCTOTaXx.

6. ComnpoTHBICHHE TOHKMX METAUIMYECKUX TUICHOK. Pa3mepHbie 3 (EeKTsI.

KonTakTHbIE SIBJICHUS U TEPMOIJJICKTPOABHIKYIIIAA CHUJIA.
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7. Knaccudukanuys npoBOAHUKOBBIX MaTepuanoB. MaTepualbl BHICOKOH MTPOBO-
auMocTH. Hemetannuieckue mpoBoOIsIIUEe MaTEpHaIbl

8. CBepXmpoBOISIINE METAIUTHI U CIUIABBI.

9. CmiaBbl BBICOKOTO COMPOTHUBJICHUS M CIUIaBbl JUisi TepMonap. Mertamisl u
CIUTaBbl paznuyHoro HazHadeHus (TyrommaBkue MeTauibl: BOJb(pam, MO-
JUOJICH).

10.Metamsl u cruiaBbl pa3nnyHoro HazHadeHus (TyrormiaBkue MeTallibl: TaH-
Taj, HHOOWA, XpOM, PEHHI, OJIArOPOTHBIC METAILIBI, METAJUIBI CO CPEIHUM
3HAUYEHHUEM TEeMIIepaTyphl IIABJICHUS, IPUTION ).

11.Co6cTBEHHBIE M MIPUMECHBIE TOJIYIPOBOIHUKH. OCHOBHBIE U HEOCHOBHBIE
HOCHUTEIIH 3aps/a.

12. TemneparypHasi 3aBUCUMOCTbh KOHIICHTpallMM HOCUTENel 3apsga. Mexa-
HU3MBI PaCCESTHUS M MOJABIKHOCTh HOCUTEJICH 3apsiia B MOJTYIPOBOTHUKAX.
TemneparypHast 3aBUCUMOCTD YACIBHOU MTPOBOIUMOCTH TIOTYTIPOBOTHUKOB.

13.HepaBHOBECHbIE HOCHUTEINU 3apsijia U MEXaHU3Mbl pekoMOuHanuu. OnTuye-
Ckre W (POTOINCKTPHUUCCKHUE SIBJICHUS B TIOJYMPOBOAHHUKAX (TIOTJIOMICHUE
CBETA).

14.0Ontuueckue U PoTOIIESKTPUUECKUE SIBJICHUSI B TTOJTYTIPOBOAHUKAX ((hoTOompo-
BOJUMOCTb, TFOMHUHECIICHITH ).

15.Tepmonnextpuueckue siBiaeHus 1 3pdext Xosia B MOIyIpPOBOIHUKAX. DIIEK-
TPOMPOBOAHOCTD TOIYITPOBOJTHUKOB B CHJILHOM JJICKTPUYECKOM Tojie. Dd-
dexr 'anHa.

16.Knaccuduxarus morynpoBOJHUKOBBIX MaTepuaioB. [ 'epmaHuii.

17.KpeMHui.

18.Kap6un xpemuus. [Tonynposonuukossie coenunenus tumna A''"BY(kpucran-
JUYecKas CTPYKTypa U XUMHUYECKas CBSI3b, PU3NKO-XUMHUUYECKHE U DJICKTPH-
YeCcKHe CBOMCTBA, MPUMECH U JE(EKTHI CTPYKTYPHI).

AIIIBV

19. TlonynpoBOAHMKOBBIE COCTUHEHHUS THUIIA (PexoMOuHaIust HoCUTENEH

3apana. llomydyeHne MOHOKPUCTANIOB UM JMNHUTAKCUAJIBHBIX  CJOEB.
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[IpuMeHeHne moaynpoBoaHUKoBEIX coenunennii Tuna A'"'"BY) Teepasie pac-
TBOpHI HA ocHOBe coenunennii A'BY,

20.IomynposoauukoBsie coenunenus tana A''BY!. IMomymposomnukossie co-
equaenus Tuna A'VBY',

21.Tlonsipu3arust AUIIEKTPUKOB.

22.TOKY CMEMIEHUS U DJICKTPOIPOBOTHOCTH TUAICKTPUKOB.

23.I1lotepu B TUAIEKTPUKAX.

24 I1po6oit AuaaeKTpUKOB (IpoOOi Ta30B).

25.11po0oit TUANEKTPUKOB (MPOOOH >KUIKUX AUIICKTPUKOB, MPOOOI TBEPBIX
JTUAJICKTPUKORB).

26.Knaccudukanus auanekTpukoB. OCHOBHBIE CBEIECHUS O CTPOCHUH W CBOM-
CTBax MOJIMMEPOB.

27 .Jluneiinpie moauMepsl. KoMIIO3uIMOHHBIE TOPOIIKOBBIE TUIACTMACCHI U CITO-
HCTHIC TUIACTUKH. DIICKTPON30JISAITNOHHBIC KOMITAYH/IBI.

28.Heoprannueckue cTeka.

29.Curamnsl. Kepamuka.

30.Knaccudukaiyst akTHBHBIX TUIICKTPUKOB. CerHETOAIEKTPUKH.

31.ITse300mekTpuku. [TuposnekTpuky.

32.0nexTpethl. Kuakue KpucTamibl. Marepuansl 1Tl TBEPIOTEIBHBIX JIA3EPOB.

33.00mmue cBenenus o Mmaraerusme. Kiaccudukaiys BEIIECTB 110 MarHUTHBIM
CBOWCTBAM.

34.Ilpupona dheppoMarHuTHOTO coctosiHusA. [Ipolecchl mpu HaMarHWYMBaHUU
beppoMarHeTHKOB.

35.Biusinne Temneparypsl Ha MarHUTHbIE CBOMCTBA (peppomarneTukos. [lose-
neHue GeppoMarHeTUKOB B MEPEMEHHBIX MAaTHUTHBIX TTOJISIX.

36.0cobenHocTr heppUMarHeTukoB. JJOMEHHbIE CTPYKTYpPbl B TOHKMX MarHuT-
HBIX TIJICHKAX.

37.Knaccudukanuss MarHUTHBIX MaTepragoB. MarHUTOMSITKHE MaTepUabl IS
MIOCTOSIHHBIX ¥ HU3KOYaCTOTHBIX MAarHUTHBIX TTOJICH.

38.MarauToMsArKue BRICOKOYACTOTHBIC MaTepHalibl ((epPHUTHI).
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39.MarHuToMsrKue BBICOKOYACTOTHBIE MAaTepuaibl (MarHUTOAUDIIEKTPUKH).
MarnuTHble MaTepuaibl ClICUATU3UPOBAHHOTO HA3HAYCHUSI.

40.MarautoTBep/ple MaTEPHUAIBI.

KonTposbHbIe padoThI

Moayas |. ITIpoBoanuku (1 gac)

Tema 1. OcHOBHBIE CBEICHHS O MAaTE€pUAIAX AIEKTPOHHON TEXHUKHU
Tema 2. ®uznueckue Nporeccs B MPOBOJIHUKAX U UX CBOMCTBA
Tema 3. [IpoBOIHHKOBBIE MAaTEpUAIIBI

3agauu

Mopyas |l. lloxynpoBoanuku (1 yac)
Tema 1. dusnueckue MPOLECCHI B MOIYNIPOBOJHUKAX U UX CBOMCTBA
Tema 2. [TosrynpOBOJHUKOBBIE MaTEPHAIIBI

3agauu

Mogayas |11, Indaexrpuku (1 yac)

Tema 1. ®uznueckue NpoLECCH B AUIEKTPUKAX U UX CBOKCTBA
Tema 2.11accuBHBIE TUATEKTPUKU

Tema 3. AKTUBHBIE TUDIIEKTPUKH

3agaum

Moayas V. Marneruku (1 gac)
Tema 1. duznueckue MpoIecchl B MArHUTHBIX MaTepuaiax U UX CBOMCTBA
Tema 2. MarauTHbIC MaTEpHUATIBI.

3agaun
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TunoBble 3a1a4u K KOHTPOJIbHBIM padoTam

3anaua. OnpenenuTh MAaKCUMaJIbHYIO YaCTOTY TEIJIOBBIX KOJICOaHUI aTOMOB B KpHU-
CTaJUIax allOMUHUSA, Isl KoToporo Temnepatypa Jlebas pasua 428 K. Kakyro quny
BOJIHBI OyJIeT UMETh (DOTOH C SKBUBAJICHTHOU SHEPTUEH?

3amava. Berunciuts Ha yactore 50 i TaHTeHC yria AUAIEKTPUYECKUX MOTEPh XO-
POIIIO OYMILEHHOTO TPaHC(HOPMATOPHOTO Macia, yJAeIbHOE COMPOTHUBICHUE KOTO-

poro pasro 102 OM'M 1 IUdIEKTpHYECKas IIPOHUIAEMOCTD € = 2,2.
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