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1 Hesu u 3a1a4u U3yYeHHUs] AUCHUTIIUHBI

1.1 Heap aucuMminHbl: GOPMUPOBAHUE KOMILIEKCA YCTOMYMBBIX 3HAHUH O
MaTepuaiax 3JIEKTPOHHOM TEXHUKH, HUX CTPYKTYypax, CBOMCTBaX, (PU3NYECKUX,
TEXHOJIOTUYECKUX U XUMUYECKUX IPOLeccax, IPOUCXOIAIINX B MPOBOJIHUKOBBIX,
IIOJIYIIPOBOJHUKOBBIX U IUIJIEKTPUUECKUX MAaTepUaax.

1.2 3agayu AUCHUNJIMHBI. U3yYECHUE DIICKTPOPU3MIECKUX CBOWMCTB, Xa-
PaKTEpUCTUK M 00JIaCTEW HMCIOJIB30BAHUS MAaTEpPUANIOB, MPUMEHSEMBIX B 3JIEK-
TPOHHOM TEXHUKE U HAHOTEXHOJIOTUH;

dbopMHupOBaHrE HABBHIKOB HCIIOIH30BAHUS HOBBIX JTOCTH)KCHHE B OOJACTH
AJEKTPOHUKU U HAHODJICKTPOHUKH, MPOTHO3UPOBAHUS CBOMCTB JIEMEHTOB 3JIEK-
TPOHMKH, HAHOAJIEKTPOHUKH U OMTORICKTPOHUKH C YYETOM (PU3UYECKUX, XUMUYE-
CKMX M TEXHOJOTMYECKUX CBOKWCTB HUCIOJIb3YEMbIX MaTEPUAJIOB;

OBJIaJICHUE CIIOCOOHOCTBIO BBIMOJHATH PAOOTHI IO TEXHOJOTHUUECKOHN MOJTr0-
TOBKE IIPOM3BOICTBA MAaTEPHAIIOB U M3ACIUi 3J1eKTpoHHOM TexHuku ([TK-8);

OBJIaJICHUE TOTOBHOCTBIO K YYaCTUI) B MOHTa)X€, UCIIBITAHUSX U CHaye B

9KCILTyaTalluIO OIIBITHBIX O6p33HOB MaTCpHuaIOB U I/I3,Z[GJII/Iﬁ BHGKTpOHHOﬁ TCXHUKU
(TIK-14).

1.3 MecTo AUCUMILUTUHBI (MOYJIf1) B CTPYKTYype 00pa3oBaTeibHOI MPo-
rpamMMBbl

Jucuunnuza « NeKTPOHUKA U KOMIIOHEHTHI 3JIEKTPOHHOM TEXHUKM» OTHOCUTCS K
0a30B0i1 yact biioka 1 TuCHMITIMH 10 BEIOOPY MO HANIPABIEHUIO MOATOTOBKU
11.03.04 DnexTpoHNKa U HAHOAIEKTPOHUKA y4eOHOrO IJIaHa.

JucriumnmHa 6a3upyeTcsl Ha 3HAHUSX, MMOTYYEHHBIX 0 JUCIUIUIMHAM JJICK-
TPUYECTBO U MAarHeTU3M, ONTHKA, aTOMHasi (U3UKa, XUMHUS U SBIISIETCS OCHOBOM
JUISL UBYUCHUS CIAEAYIOMUX JUCHUIUIMH: HAHORJIEKTPOHUKA, HAHOCEHCOPHI, OCHOBBI
TEXHOJIOTUU DJICKTPOHHOM KOMIOHEHTHOW 0a3bl U HAHOKOMIIO3UTHBIE PaIHOIO-
rIIonalonMe MaTepualibl. 3HaHUSA, TPUOOpPETEeHHBIE B Kypce «DJIEKTPOHUKA H
KOMITOHEHTBI 3JIEKTPOHHOM TEXHUKW», HEOOXOAUMBI ISl CO3AaHUSl IIMPOKOTO
KJIacCa AJIEMEHTOB JJIEKTPOHUKH, ONTOAIEKTPOHUKH W HAHORJIEKTPOHUKH U X
PaBUIILHOTO IKCILTY-aTUPOBAHUS.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJdbTATOB OOyYE€HUS IO JAUCIHHILUIAHE
(MOay110), COOTHECEHHBIX C MJIAHMPYEMBIMH Pe3yJbTATAMH OCBOEHHSI 00pa-
30BaTeJIbHOM NPOrPaMMBbI

[1K-8 CriocoOHOCTh BBITIONMHATH pa0OThI MO TEXHOJIOTUUECKON TTOATOTOBKE
MIPOU3BOJCTBA MATEPUAIIOB U U3JICIIMI DJIEKTPOHHON TEXHHUKH.

[1K-14 I'0TOBHOCTb K YYaCTHIO B MOHTAKE, UCIIBITAHUAX U Cllaye B HKCILTya-
TaIMIO OMBITHBIX 00PA3I0B MAaTEPUATIOB U U3JEIUI SJIEKTPOHHON TEXHUKU



N3yyenne naHHOW yuyeOHOW AMCIHMIUIMHBI HAMpaBieHO Ha (GOpMHpPOBAaHUE Yy 00Y-
yaroImxcs npodeccuonaabHbix komnereniui (ITK-8, ITK-14)

No Unnekc | Coaepikanue komrie- | B pesynbrate n3ydeHus: yueOHOW AMCHUIUIMHBI 00Y-
L. | KoMmme- | TeHLMH (nnu e€ ya- Yaromuecs JOJIKHbI
TEHLIUU CTH) 3HATh yMeTh BJIA/IETh
1. I1K-8 CIIOCOOHOCTBIO BBI- OcHoBHbIe Ma- | [IpuMeHsTH Hassikamu nipo-
HOJIHATE paOOTHI 110 TEepUaNbl AJICK- | MOJyUYECHHbIE BeZicHHsI POTO-
TEXHOJIOTHYECKOM TPOHHOM TEX- TeOpeTHYecKue | Jurorpaduu, Kak
IIOArOTOBKE ITPOU3- HUKH; UX CBOW- | 3HAHUIA K IIPaK- | OCHOBHOIO IIpO-
BOJICTBA MaTCPHUAJIOB CTBa, 00/1aCTH THUYECKOMY recca Co3JaHus
W M3ACIHAN SJCKTPOH- | yipyvenenns M | B3aUWMOJIEH- 9JIEMEHTOB MHK-
HOU TCXHUKH. CIocoObI Oy~ | CTBUIO C 00b- PO3JIEKTPOHUKH.
YCHUSI. eKTaMH pajuo-
3IIEKTPOHHOU U
ONTO3JIEKTPOH-
HOM TE€XHUKH,
MIPOU3BOJICTBA,
HAyKH U OBITA.
2. [IK-14 | roroBHOCTEIO K Yy4a- | OcHOBbI npous- | IlomyuyaTts TOH- | MeTtogamu on-

CTUIO B MOHTaXe€, WC-
NBITAHUSIX U Ccllaye B
SKCIUTyaTalyi0 OIbIT-
HBIX 00pasloB Marte-
pUAIOB U U3JAEIHHI
BJIEKTPOHHOM TEXHU-
KH.

BOJICTBa MaTe-
pHUajoB U U3Je-
JIUA JIEKTPOH-
HOM TEXHUKU.

KM€ IUICHKU
MeTaJlJIn4e-
CKHMX Marepua-
JIOB BaKyyM-
HBIMHU METOJ1a-
MU.

THYECKOTO KOH-
TPOJIsl pa3MepOB
JJIEMEHTOB 3JICK-
TPOHUKH U OIITO-
AJEKTPOHUKH.

2. CTpyKTYypa U coJep:kaHue TUCHUILINHBI

2.1 Pacnpenesienne Tpy10€éMKOCTH JUCHMILUIMHBI 110 BHAAM padoT

OOmast TpyA0éMKOCTh AMCIMILIMHBI cOCTaBisgeT 6 3a4. ea. (216 gacoB), ux
pacrpeneneHde Mo BUJaM pPabOT MPEACTaBICHO B TaONUIE (011 CMYOeHmos

0DO0).
Bun yue6HO# paboThI Beero  |Cemectpsbl
4acoB (gackl)
KonTakTHas pabora, B TOM 4ucJje:
AyAUTOpPHBIE 3aHATHS (BCEro): 108 108
3aHATHS JICKIMOHHOTO THUTIA 36 36
3aHsATHS CEMHHAPCKOT0 TUIA (CEeMUHAPBI, TPAKTHYCCKUE 3aHATHS ) — —
JlaGopaTopHbIe 3aHITHS 72 72
Nnas koHTaKTHasA padoTa:
Kontpoins camocrositensHoi paboTs! (KCP) 8 8
[Tpomexxyrounas arrecrarus (MIKP) B hopme 3auera 0,3 0,3




CamocTosiTeJibHasi paboTa, B TOM YHCJIE: 100 100
Kypcosast pabora 35,7 35,7
[TpopaboTka y4eOHOT0 (TEOPETUIECKOr0) MaTepuaa 46 46
BrImoTHEHIE HHAMBUIYTBHBIX 3aJaHUH (TTOJIrOTOBKA COOOIICHUH, B B
Mpe3CHTAIIHIA)
Pedepar — —
[ToaroToBka K TEKyIIeMy KOHTPOIIO 26 26
KonTpoJb:
[ToaroroBka K dK3aMEeHY - -
OO01as TPy10eMKOCTh Jac. 216 216
B TOM YHCJIe KOHTAKTHasi padoTa 108 108
3a4. el 6 6

2.2 CTpyKTypa AUCUMILIUHbI:

Pacnipenenenne BumoB yueOHOI paOOTHI M MX TPYAOEMKOCTH IO paszziesiamMm
JUCITUTITAHBI.
Paznensl AUCHMILINHBL, U3y4aeMble B 5 1 6 ceMectpe (0151 cmyodenmos ODO)

KomnunuectBo uacoB

No HaumenoBanwue pasnienos (Tem) Beero Ays;g;;;Haﬂ KCP B;:;{agigzgap
J | 113 | JIP CPC
1. |OcHoOBHBbIE CBEJIEHUSI O MaTepUuanax
AIIEKTPOHHON TEXHUKHU, IPUMEHsIE- 12 5 B 4 05 5.5

MBIX B MUKPOJJICKTPOHUKE, HAHO-
HJIEKTPOHUKE U ONTOZJIEKTPOHHUKE.
2. |Kimaccudukanmus matepuanoB dIieK-
TPOHHOM TEXHMKH TO HX (Qu3nye-
CKHUM, Te%HOHOFI/I‘IeCKI/IM U XHUMHYC- 9,8 2
CKHM CBOHCTBAM.

3. |[IpoBomHmKOBBIE MaTepuaisl. [Tapa-
METPBI U CBOMCTBA MPOBOIHUKOBBIX 10 2 — — 0,5 7,5
MaTepHaJioB

4. |Merannnueckas cBsi3b. 30HHAS T€O-
pust TBepAbIX Ten. Kpucrammmaeckue 18 2 - 4 0,2 11,8
pELIeTKH METaJIJIOB.

5. |[IpoBOAHHKOBBIE MaTEpUAIBI C BBI-
COKOH 3JIEKTPONPOBOAHOCTHIO, UX
bu3nUecKre 1 XUMHICCKHUE U TEeX- 22 2 — 8 0,2 11,8
HOJIOTMYECKHE CBOMCTBA M 001aCTH
IPUMEHEHUSI.




KonnuecTBo yacos
AynuropHas Bneaynurop-
Bcero pabota KCP | nas paGora
J | 113 | JIP CPC

No HaunmenoBanwue pasienoB (Tem)

6. |[IpoBOAHMKOBBIE MaTepUalIbl C HU3-
KOH 3JIEKTPONPOBOIHOCTBIO UX (PH-
3UKO-XMMHUYECKHE CBONCTBA U 00-
JACTU NIPUMEHEHUS.

7. |[TomynpoBOJHUKOBBIE MaTEepPHAIIBI.
KoBanenTtHas cBa3b. [lonarue o mo-
HOKPHCTAJUIaX U SIMUTAKCUAIBHBIX
CTPYKTYpax, METOJIbI X TIOJyYCHUSI.
8. |CnocoOsbI mosydeHusI, MPUMEHEHUS U
CBOMCTBA MOJYIPOBOAHUKOBBIX MO- 10 2 — — 0,5 7,5
HOKPHCTAIIJIOB.

9. |dudnexrpuyeckue MaTepuaibl. Mo-
JICKyJISIpHAsi ¥ MOHHAS CBs3b. [1oiis- 20 2 - 8 0,7 9,3
pu3anus JUAJIEKTPUKOB.

10. |DyekTpuYecKHe ¥ XUMUYECKHE
CBOWCTBA JUAJIEKTPUKOB. DIIEKTPO-
IPOBOJHOCTb. J{U3aeKTpuuecKue
MOTEPH.

11. |[lonumepHble MaTepUaibl, UX CTPOE-
HUE, CBOMCTBA U 00JIaCTH IIPUMEHE- 20 2 — 8 1,1 8,9
HUSL.

12. (Ilnactuueckue Maccol. CTPYKTYpbI
JTUHEHHBIX, PA3BETBJICHHBIX U CETYA-
THIX TIOTUMEPOB, UX OCHOBHBIE XU- 6 5
MUYECKHE U (PU3UKO-TEXHIUYCCKHE
cBoiicTBa. JlocTOMHCTBA U HEJOCTAT-
KM IJIaCTMAcCC.

13. |CreknooOpa3Hoe cOCTOSIHUE Be-
mectB. Kpucrannoxumuyeckoe omnu-
caHue cTpoeHus cTekoil. KBapuesoe
CTEKJIO, €r0 CTPYKTypa U CBOMCTBA.
14. |MHOTOKOMIIOHEHTHBIE CUIIMKATHBIE
ctékina. OCHOBHBIC (PU3HKO- 6 2 — — 0,5 3,5
XUMHYECKHE CBOMCTBA CTEKOJ.

15. |Kepamuueckue marepuainsl. TexHu-
yeckas KepamuKa. TeXHOJIOTHUS U3ro-
TOBJICHUS KEPAMUYECKUX W3JIETHH.
XUMHUYECKUE CBOWCTBA KEPAMUKHMU.

16. |MarautHbie mMatepuanbl. Kimaccudu-

10 2 | — | - 0,2 7,8

10 2 — — 1 7

KalWss MarHUTHBIX MaTepHaloB, UX| g 2 _ _ 0.3 37
CBOICTBa U 00JACTH IPUMEHEHHSI. ' '
Hmoeo no oucyuniune: 216 36 72 8 100

[Tpumeuanue: JI — nexuun, [13 — npakruaeckue 3auatus / cemuHapsl, JIP — mabopatop-
Hele 3auaTusi, CPC — camocTosiTennbHas paboTa CTyAcHTa.



2.3 Conep:xaHue pa3iesoB (TeM) TUCHUIIUHBI:

2.3.1 3aHgaTHA JEeKIIUOHHOI0 THIIA

HaumenoBanue
pasnena

Coneprxanue pasjena

dopma TeKyIIero
KOHTPOJIS

2

3

4

OcHOBHBIE CBEIEHUS O
MaTepuanax 3JIEKTPOH-
HON TEXHUKH, NIPUMEHS-
€MBIX B MHKPOIJIEKTPO-
HUKE, HAaHODJICKTPOHUKE
1 OINITORJIEKTPOHUKE.

OO6ume Termnopu3nyecKue, IMEKTPUIECKUe
U MEXaHWYECKHE CBOWCTBA MAaTEpPHANIOB,
MNPHUMCHACMBIX B JJICKTPOHHMKE, HAHOJJICK-
TPOHUKE ¥ ONTOAICKTPOHHUKE.

OTBeTHI HA KOH-
TPOJILHBIE BOIIPOCHI
u 3agaaus. OTyér
10 BBIITOJTHCHHOM
naboparopHoii pa-
oore.

Knaccugpukanus mate-
pUagoB  BJIEKTPOHHOM
TEXHUKU 0 UX pusunye-
CKHM, TCXHOJIOTMYCCKUM
U XMMHYECKUM CBOMi-
CTBaM.

Knaccudukanus marepuanoB 3JeKTPOHHOM
TEXHUKH 10 WX (U3HUYECKUM, TEXHOJIOTH-
YEeCKUM M XHMHUYECKUM CBOWcCTBaM. Bumisl
XUMHUYECKON CBSI3M B CTPOCHUU TBEPJIbIX
Tel.

OTBeTBl HAa KOH-
TPOJIBHBIE BOMPOCHI
U 3aaHU.

ITpoBoaHMKOBBIE MaTe-
puanel. [lapamerpel wu
CBOMCTBA IPOBOJHUKO-
BBIX MaTEPUAIIOB.

Hocurenu 35neKTpu4ecKoro Toka B MeTall-
nax. [TapameTpbl NPOBOAHUKOBBIX MAaTEpHU-
aJIOB, yJle/IbHasl IPOBOJUMOCTb, YICIBHOE
COIIPOTHBIIEHUE, TEMIIEPATypHBIN K03 Pu-
LUEHT COIIPOTUBIICHHUS.

OTrBEeTHI HA KOH-
TPOJILHBIE BOIPOCHI
U 3aJaHUA.

Meraminueckas CBS3b.
30HHAsI TEOPUs TBEPJIbIX
ten.  Kpucrannmueckue
PELIeTKH METaJUIOB.

Mertannuueckass CBsI3b. 30HHas TEOPHUs
TBepAbIX Ted. Kpucrammmyeckue pereTku
MeTauioB. OObEMHO LEHTPUPOBAHHAS KY-
Ouueckas pelleTka, rpaHe LEHTPUPOBaH-
Has KyOudeckas peleTka, IUIOTHas rekca-
TOHAJIbHAS YIaKOBKa.

OTBeTBl Ha KOH-
TPOJILHBIE BOTMPOCHI
n 3amanug. OT4ér
110  BBIITOJIHEHHOM
nabopaTopHoil  pa-
oore.

ITpoBOogHUKOBBIE MarTe-
pHaIBl  C  BBICOKOWU
AIEKTPONPOBOIHOCTHIO,
ux (usnyeckue, XUMH-
YECKHE U TEXHOJOTHYe-
CKHME CBOMCTBa M 00una-
CTU MPUMEHEHHUS.

Menp, amoMuHuil, cepedpo, 30J0TO, UX
(1)I/I3I/I‘I€CKI/IG, XUMHUYECKHUE U TCXHOJIOTHU-
YecKHe CBOMCTBA U 00JIaCTU MPUMEH CHHUS.

OTBeTBl Ha KOH-
TPOJILHBIE BOTMPOCHI
n 3agaHug. Otyér
10  BBINIOJHEHHOH
nabopaTopHOil  pa-
oore.

ITpoBOogHUKOBBIE MarTe-
pUaBl C HU3KOW JJIEK-
TPOIPOBOJHOCTBIO  HX
(bU3UKO-XUMHUUYECKHUE
CBOMicTBa M obiacTu
IPUMEHEHMUS.

XKeneszo, Hukemb, XpoM, BoIb(hpam, TaHTA,
MOJIMOACH, MaHTaHUH, KOHCTaHTaH. Du3n-
YeCKHE, XUMHYCCKHE U TCXHOJIOTHUCCKHE
CBOMCTBA METAJIJIOB M CILIABOB C BHICO-
KUM y/ICJIbHBIM COMPOTUBIICHHEM U 001a-
CTU IPUMEHEHUS.

OTrBeTBI HAa KOH-
TPOJILHBIE BOTMPOCHI
U 3aJaHus.

[ToxynpoBOAHUKOBEIE
Marepuasibl. KoBasieHT-
Has cBA3b. [loHsTHE O

[loHsATHE O MOHOKPHUCTAJUIAX U SIIUTAKCH-
aIbHBIX CTPYKTYpaxX, METOJbI UX MOJIy4de-
HUs. DJIEKTPOHHAs U IbIpOYHasi IPOBOAM-

OTrBeTBI HAa KOH-
TPOJILHBIE BOTPOCHI
U 3aJaHus.




MOHOKpPHUCTaJIaX U JIIH-
TaKCUAJIbHBIX CTPYKTY-
pax, METoAbl MX IIOJy-
YEHUS.

MOCTb, COOCTBEHHAsl U TIPUMECHas IPOBO-
JUMOCTD MOJIYIIPOBOTHUKOB.

8. CrocoOpl Mony4eHHs] MOIYHPOBOAHMKO-|OTBETHI Ha  KOH-
CriocoOsl  TIOJydeHHs, BBIX MOHOKpHCTAILIOB: Meron bpumkmena, TposibHbBIC  BOIIPOCHI
IPUMEHEHHS U CBOMCTBa|METOJ 30HHOM IUIaBKK, MeToJ Yoxpalb-|u 3agaHus.
IIOJIYIIPOBOIHUKOBBIX CKOro. Z[OCTOI/IHCTBa U HCOOCTAaTKH IIpeE-

MOHOKPUCTAJUJIOB. YUCJICHHBIX MCTOAOB ITOJYUCHUA MOHOKPH-
CTaJUIOB. DNIUTAKCHSI, METOJIbI IIPOBEICHUS
SMUTAKCHUHU.

9. |duonextpmueckue Mma-|lloysipusauus nusnekTpukoB. Dnektpuyue- OTBETHl HA  KOH-
Tepuansl. MoneKynsp-|CKH€ CBOWCTBA JIMJIECKTPUKOB, [H3JICK-|TPOJIBHBIE BOIPOCHI
Hagd UM HOHHAA CBI3b.|TPHYCCKas] IIPOHUIACMOCTD. n 3aJ]aHus. Otuér
[Tonspuszauuss  aUdAIIEK- 0  BBINOJIHCHHOM
TPHKOB. nabopaTopHOl  pa-

oore.

10. |DpekTpuueckue u Xu-|3a8BUCUMOCTb JMDIEKTPUYECKON NpoHula- OTBETHl HA  KOH-
MHYECKHE CBOMCTBA IU-|€MOCTH OT YaCTOThl M TEMIEPATYpPHI.|TPOJIBHBIE BOIPOCHI
JJIEKTPUKOB. QHGKTpO- SHGKTpOHpOBOI[HOCTB. I[I/ISJ'IGKTpI/I"IeCKI/Ie H 3aJaHus.
[IPOBOJHOCTb. I[I/IBJICK- IIOTEpHU. SJIGKTpI/I‘-IGCKaSI MNPOYHOCTL OH-

TPHUUECKHE TIOTEPH. 37eKTPUKOB. OCHOBHBIE IUAIIEKTPUUYECKUE
MaTepHaIbl JJIEKTPOHHOM TEXHUKHU.

11. [HonusTriieH, NOAUCTUPOI, NOJUIIPONIEeH,(OTBETBl Ha  KOH-
[TonmumepHble MaTepHa-|MMOMMETHIMETAKPIIIAT,  TTOJWBUHIIXJIO-|TPOJIBHBIE BOIPOCHI
7B, UX CTPOEHHUE, CBOU-pua, ¢Topomnact ¢oropesuct. CpoiictBalu 3amanus. OTUET
CTBa U 00JACTH TMpPUMeE-|TIEPEUUCICHHBIX MaTEepPHaJIOB M OOJACTHU|TIO  BBINIOJHEHHON
HEHUS. MIPUMEHEHUS. naboparopHoil  pa-

oore.

12. |[Inactuueckne wmacchl.|CTpYKTypa MOJIUMEPHBIX MaTepPHaOB. OTBeTsl Ha KOH-
CTpyKTypbl JUHEHHBIX, BilusgHNE CTPYKTYpbl HA MEXaHUYECKUE U |TPOJIbHBIE BOIPOCHI
Pa3BETBIEHHBIX M CeT-|(pU3MUECKHE CBOMCTBA MOJUMEPHBIX MaTe- |1 3a/IaHHUS.

YyaThlX IOJMMEPOB, HX|pHUAIOB. ApPMUPOBAHHBIE IJIACTUKH, CTEK-
OCHOBHBIE XUMHUYECKHE|JIOTEKCTOJINUT.

U (PU3HKO-TEeXHHUECKUE

cBoiicTBa. JlocTonHCTBA

W HEIOCTaTKH TIJIacT-

Macc.

13. |Creknoobpa3Hoe cocTo-|CTekI000pa3HOe COCTOSHIE BEIIECTB. OTBeTbl Ha KOH-
sane BemecTB. Kpu-|Kpucrammoxummudeckoe onmucanue CTpoe- [TPOJbHBIE BOMPOCHI
CTAJNIOXUMUYECKOE HUs cTekoll. KBapiieBoe CTeKIo U ero Y 33JIaHuUs.
OTMCaHue CTPOCHUSI|CBOMCTRA.

CTEKOJ. KBapuesoe
CTEKJIO, €T0 CTPYKTypa U
CBOMCTBA.

14. |MuoroxomnonentHsie |CTekiiooOpa3zoBarenu U moaudukaropsl  [OTBETBl Ha  KOH-
CUJIMKATHBIE CTEKJIA.|CTEKOJI, CBOMCTBA CTEKOJ U UX MPUMEHEHHUE|TPOJIbHBIE BOMPOCHI
OcHOBHEBIE (GU3HKO-|B 3NIEKTPOHHUKE. U 3a7aHus.
XHMHYECKHE CBOMCTBA
CTEKOJI.

15. |Kepamuueckue matepu-Kepamuuecknue MmaTepuansl, UX cBOMCTBA U |OTBETHI HA  KOH-




anmpl. TexHuyeckas Ke-
pamuKa. TexHonorus
M3TOTOBJICHUSI KE€paMHu-
yeckux m3nenuii. duszn-
YecKrue, XUMHYECKHE U
TEXHOJIOTHYCCKHE
CBOICTBA KEPAMUKH.

knaccudukanus. [Ipumenenue kepamuye-
CKHX MaTepHalIOB B JIEKTPOHHUKE.

TPOJIbHBIE BOIPOCHI
Y 3aJjaHMSL.

16. |MaruuTHBIC MaTepuabl. OcCHOBHBIE XApPAaKTEPUCTHKU MAarHuTHbIX|OTBETHI HA  KOH-
Knaccupukamus — mar-/MarepuaioB. MarHuTHasi HNPOHHUIIAEMOCTD, TPOJIBHBIC BOIIPOCHI
HUTHBIX MaT€pUaJIOB, UX TeMIICpaTypa KIOpI/I 3aBUCHUMOCTL MArHUT-|U 3alaHus.
CBOMCTBA ® 0OgacTu|/HBIX CBOMCTB MaTCpruajioB OT 4aCTOThI IIPHU-

[IPUMEHEHHUS. JJOXKCHHOI'O MarHuTHOI'O IIOJISI MU OT TEMIIC-
parypsl. Mcnonp30BaHMEe MarHUTHBIX Mare-
pHaoB.
2.3.2 3aHATHS CEMUHAPCKOTO TUIIA
3aHATH CCMHUHAPCKOI'O THUIIA HC IIPCAYCMOTPCHBI.
2.3.3 JlabopaTopHbIe 3aHATHS
Ne Haunmeroane HanmenoBanue 1abopaTopHbIX padoT Popwma Teky1uero
pazneina KOHTPOJISI
1 2 3 4

1. |OcHoBHble cBeneHusi O|OCHOBBI ONTHYECKUX U3MEpeHUil 3neMeH-| OTUYéT Mo BhINOI-
Mmarepuagax dSJEKTPOH-|TOB HMHTErpalbHbIX MMKPOCXEM W MHTEe-| HEHHOM jabopa-
HOM TEXHUKH, IPUMEHSI-TPAJIbHOMN OITHKHU. TOpPHOM pabore.
€MBIX B MHKpPOIJIEKTPO-

HUKE, HAaHO3JIEKTPOHUKE
Y ONITORJIEKTPOHUKE.

2. |Meramnmueckas cBs3b.|TepMudeckoe BakyyMHOe HaHeceHHe Me-| OTYET 1o BHINOI-
30HHAas TEOPHsI TBEPABIX [TAITIMYECKUX ITUICHOK. HEeHHOI1 abopa-
ten.  Kpucrannmueckue TOPHOI pabore.
PEIIETKH METAJLJIOB.

3. |llpoBomHmkoBBIe MaTe-|TepMudeckoe BakyyMHOE HaHeceHHE Tuie-| OTYET 1o BHIMOI-
puagel  C  BBICOKOW|HOK QJIFOMHHMSL. HEeHHOI1 nabopa-
3JIEKTPONPOBOJHOCTHIO, TOpPHOM pabore.
ux (Qusnueckue, Xu-

MHUYECKHE U TEXHOJO-
TUYECKHE CBOWCTBA H
00J1acTH MPUMEHEHHUS.

4. |dudnexktpuueckue Ma-M3yuyenue ¢dotonurorpaduyeckoro mnpo-| OTUET 1o BHINIOA-
Tepuansl.  Monekynsap-|uecca. HEHHOM abopa-
Hasi W MHOHHAas CBS3b. TOpHOU padore.
[Tonsgpuzanuss  aUAIEK-

TPUKOB.
5. |[lonumepnsle Mmarepua-M3ydyenue Oe3mackoBoro Qortonutorpa-| OTUET MO BHINOI-

JBI, UX CTPOCHHUE, CBOU-
CTBa M 00JaCTH TpHMe-

HCHUS.

¢uyeckoro nporecca.

HEHHOI1 abopa-
TOPHOM pabore.




2.3.4 TllpumepHasi TeMaTHKA KYPCOBBIX padoT (MMPOEKTOB)
KypcoBsie pabOThI HE 3a1IaHUPOBAHBI.

2.4 IlepevyeHb yueOHO-METOANYECKOT0 00ecreYeHUsl JJI1 CAMOCTOSITE Ib-
HOW padoThl 00y4YaKOMIUXCH N0 AUCHUILIHHE (MOAYJII0)

[Tepeuenpb yueOHO-METOIUYECKOTO OOECIICUEHUS TUCIIH-
Neo Bux CPC TUJTUHBI 110 BBHITOJTHEHUIO CAMOCTOATENbHON PaboThI

1 |I[IpopaboTka yueOHOTO 1. Komemos, JI.A. TeXHONOTUS ¥ KOHCTPYKIIHS MHKPOCXEM,

(TeopeTnueckoro ma- MHUKPOIMPOIIECCOPOB U MHUKPOCOOPOK: y4ed. mocodme —
Tepuaa), oJAroTOBKa OnektpoH. paH. — Cankr-IleTepOypr : Jlanb, 2009. — 400
K TEKYILEH 1 poMe- c. — Pexxum nocryna: https://e.lanbook.com/book/192 .

KYTOUHOH aTTeCTaINN 2. Muxeesa, E.B. Marepuaisl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX

cpenctB : nmaboparopueiid npaktukym / E.B. Muxeepa ;
[ToBOMKCKMI TOCYAapPCTBEHHBIM TEXHOJIOTMUECKUN YHU-
Bepcurer. - Momkap-Ona : I[II'TY, 2014. - 164 c. : Ta6.,
rpad., ui. - bubmumorp. B kH. - ISBN 978-5-8158-1317-5 ; -
URL: http://biblioclub.ru/index.php?page=book&id=439
241

3. Copokun, B.C. Marepuansl U 3JI€MEHTHI 3JIEKTPOHHON
TEXHUKU. AKTUBHbIE JUAJIEKTPUKU, MArHUTHBIE MaTepua-
JIbl, BJIEMEHTHI AJIEKTPOHHOW TEXHHMKH: y4el. mocodue /
B.C. Copokun, b.JI. Antunos, H.II. JlazapeBa. — Onek-
TpoH. naH. — Cankr-IlerepOypr : Jlans, 2016. — 384 c.
— Pexxum nocryma: https://e.lanbook.com/book/71735

4. Meronuueckne yKa3aHHs [0 OPraHU3alUH CaMOCTOSI-
TENbHON paldOTHl CTYAEHTOB, YTBEPXKJACHHbIE Kadeapoit

(3au€Ty 1 Bompocam)

ONTOXJIEKTPOHUKH, IIPOTOKOJI Ne 6
ot «01» mapra 2017r.
2 |[ToaroToBKa K BBITIOJ- 1. Huxkwurtua B.A. Marepuaibl 31eKTPOHHON TEXHHUKU:
HEHUIO JJAOOPATOPHBIX yue0. mocooue / B.A. Hukurun, H.A. SIxoBenko. Kpac-
padot Honap, Kyol'vy, 2015

2. DusnyecKre TeXHOIOTHH HHTETPAIBHOW ONMTHKH: 1abo-
paropublif mpaktukyM / B.A. Hukutun, H.A. fIkoBeHko,
A.C. Jleuenko Kpacunomap, 2013

3. Meroanueckue yKa3aHus 10 OPraHU3aIMH CaMOCTOSI-
TEJIbHOM pabOoThI CTYJEHTOB, YTBEP)KICHHbBIE Kadeapoit
ONTO3JIEKTPOHUKH, TPOTOKOI Ne 6
ot «01» mapra 2017r.



https://e.lanbook.com/book/192
http://biblioclub.ru/index.php?page=book&id=439241
http://biblioclub.ru/index.php?page=book&id=439241
https://e.lanbook.com/book/71735

IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHU s TN CIUTLINHbI
10 TeMaM MPOrpaMMbl I IPOPAOOTKH TEOPETUYECKOr0 MaTepuaia

Hepequb y‘le6H0'MCTO,I[I/ILIeCKOFO obecnieueHus JUCHUITIIMHBI I10

M3MEPEHUI 3JIEMEHTOB
UHTErPAIbHBIX MHKpPO-
CXEM M HWHTErpAIbHOU
ONTHKHU.

HanmeHnoBanue o
No BBITIOJTHEHUIO CAMOCTOSITETILHOM paboThI
paznena
1 2 3
1. |OcuoBel  ontmueckux|l.Onucanue 1a00paTOpHON PabOTHI.

2. Huxkutun B.A. Martepuainsl 3J1eKTPOHHON TEXHUKHU: y4yed. 1o-
cobue / B.A. Hukutun, H.A. SIkoBenko. Kpacnonap, KyoI'Y,
2015.

3. Konenos, JI.A. TexHOIOTHS W KOHCTPYKIIHSI MUKPOCXEM, MHK-
POIIPOIECCOPOB U MHUKPOCOOPOK: yued. mocodore — DICKTPOH.
nan. — Cankrt-IlerepOypr : Jlanb, 2009. — 400 c¢. — Pexum no-
cryna: https://e.lanbook.com/book/192 .

Tepmuueckoe BakyyM-
HOEC HAHECEHUE MeTall-
JINYECKUX IUICHOK.

1.®usnyeckue TEXHOJIOTUU UHTETPATILHON OITUKH: JJabopaTop-
bl mpakTukyM / B.A. Hukutun, H.A. fIkoBenko, A.C. JleB-
yenko KpacHomap, 2013.

2.CopokuH, B.C. Marepuanbl U 37€MEHTHI JIEKTPOHHON TEXHUKH.
AKTUBHBIC TUAJIEKTPUKH, MATHUTHBIC MaTE€pPHaJIbl, SJIEMEHTHI JJICK-
TpoHHOU TexHHKH: yueb. mocobue / B.C. Copokun, b.JI. AHTHIIOB,
H.IL JlazapeBa. — OnekrpoH. naH. — Cankr-IletepOypr : Jlaub,
2016. 384 C. — Pexum JOCTyTA:
https://e.lanbook.com/book/71735

TepMuueckoe BakyyM-
HOE HAHECEHHE IUIEHOK
QITIOMUHUS.

1.du3nyeckre TeXHOJIOTUN UHTETPaIbHON ONTHKY: 1abopaTop-
Hbll mpakTukyM / B.A. Hukutun, H.A. fIkoBenko, A.C. Jles-
yeHko Kpacnonmap, 2013.

2.CopokuH, B.C. Matepuasibl ¥ 37€MEHThI JIEKTPOHHOU TEXHHUKH.
AXTHUBHBIE TMDJIEKTPUKH, MATHUTHBIE MaTEpHAJIbI, JIEMEHTHI DJIEK-
TpoHHOW TexHUKH: yueO. mocooue / B.C. Copokun, b.JI. AnTHIIOB,
H.IL. JlazapeBa. — DOnektpoH. naH. — Cankt-IlerepOypr : Jlanb,
2016. 384 c. Pexum JIOCTYyTIA:
https://e.lanbook.com/book/71735

Wzyuenune ocHOB (oTo-
JUTOTpaduu.

1.MuxeeBa, E.B. Marepuaiibl 1 KOMIOHEHTHI 3JI€KTPOHHBIX CPEJICTB
: maboparopuslii pakTukyM / E.B. Muxeesa ; IToBomkckuii rocy-
JAPCTBEHHBI TEXHONOTMYECKUil yHMBepcHTeT. - Momkap-Ona :
III'TY, 2014. - 164 c. : Tabn., rpad., ui. - bubmumorp. B kH. - ISBN
978-5-8158-1317-5 ; -
URL: http://biblioclub.ru/index.php?page=book&id=439241

Nzyuenne Oe3MackoBoO-
ro ¢doromurorpadude-
CKOT0 Ipolecca.

1.Texnudyeckoe OMUCaHHWE U MOPSAOK pabOTHI HA YCTaHOBKe Oe3-
MackoBo# nutorpaduu pPG 101.

2.CopokuH, B.C. Marepuanbl U 37€MEHTHI IEKTPOHHON TEXHUKH.
AKTHUBHEIE AUDJICKTPUKH, MAarHUTHBIC MAaTCpUAJIbl, SJICMCHTBI DJICK-
TpoHHOW TexHUKH: yuebd. mocooue / B.C. Copokun, b.JI. AHTHIIOB,
H.I1. JlazapeBa. — OnektpoH. paH. — Cankr-IlerepOypr : Jlanb,
2016. 384 C. Pexxum JOCTYTIA:
https://e.lanbook.com/book/71735



https://e.lanbook.com/book/192
https://e.lanbook.com/book/71735
https://e.lanbook.com/book/71735
http://biblioclub.ru/index.php?page=book&id=439241
https://e.lanbook.com/book/71735

3.du3nyeckue TEXHOJIOTHU WHTETPAIBHOW OINTHUKH: J1abopaTop-
bl npaktuky™m / B.A. Huxutun, H.A. SkoBenko, A.C. Jles-
yeHko Kpacnomap, 2013.

Y4eOHO-MEeTOIMYECKHEe MAaTepUalIbl ISl CAMOCTOSATEILHON paboThl 00YyJIarOITUXCS
U3 YKCJIa UTHBAJIUOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 3710poBbs (OB3) npeno-
CTaBIISAIOTCS B (hopMax, aJanTUPOBAHHBIX K OTPAHUYECHHSIM HMX 370POBbSI U BOCIPUSITHS
uHpopMaIuu:

J17ist i1l ¢ HapyIICHUSIMU 3PEHUS:
— B (hopMe AIEKTPOHHOTr0 JOKYMEHTA WIH B IEYaTHOU (popMe yBETUUEHHBIM MIPUPTOM.
JIns1 TiIn ¢ HapyIICHUSIMA CTyXa:
— B (hopMe PIEKTPOHHOTO JOKYMEHTA WM IeYaTHOU (popme.
Jnst i ¢ HapyHIeHUSIMUA OTTIOPHO-/IBUTAaTEIILHOTO arapara:
— B (hopMe AIeKTPOHHOTO JOKYMEHTA WIH IedYaTHon (popme.

JlaHHBIHN MTepedeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTCH-
Ta 00y4YaroIUXCsl.

3. O6pa3zoBare/ibHbIE TEXHOJIOTHH

1. Oniucanus 1abopaToOpHBIX padoT.
2. Pa30op BbImoiHEHNs 1a00paTOPHBIX PadoT

3. JlabopaTopHoe 000pYyI0BaHHE 110 H3YYECHUIO MaTepHUaIOoB MUKPOAJIEKTPOHUKH U HAHO-
AIEKTPOHUKHU.

JIns aun ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3/I0POBbSI IIPEAYCMOTPEHA OpraHu-
3a1Ms KOHCYJIbTAlUM C UCIIOJIb30BAHUEM DJIEKTPOHHOM ITOYTBHI.

4. OueHoYHbIe CPeACTBA JIsSl TEKYIIEro KOHTPOJISL YCIEeBAEMOCTH H
NMPOMEKYTOUYHOM aTTeCTAlUMN

B npouecce noaAroToBkM K OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI, TECTUPOBAHUIO, U
npakTH4YecKuM 3amanusm dpopmupyrotcs Bce Tpedyembie @I'OC u OOII nns Hanpasie-
g 11.03.04 DnekTpoHrMKa M HaHOBJIEKTpOoHMKaA (mpoduik: "HanoTexHomorusa B siek-
tponuke") komnerenuuu: [1K-8, T1K-14.

Texymuii KOHTPOJIb OPraHU30BaH B (HOpMax: 3allIUTHI JIAOOPATOPHBIX padoT, My-
TEM OLICHKH aKTUBHOCTH CTYJECHTA U PE3YJIbTATUBHOCTH €0 JICUCTBUI

Huxe npuBoautcs nepeyeHs v mpuMepsl U3 (GoHAa OLEHOYHBIX cpeAcTB. [lomHbIit

KOMIUIEKT OLEHOYHBIX cpenctB mnpusoautrca B POC mucuummasl b1.B.JIB.08.01
«INEKTPOHUKA U KOMIIOHEHTBI JJIEKTPOHHOU TEXHUKI.

4.1 ®oH OLIEHOYHBIX CPECTB JJIf MPOBeIeHUs TeKYIIel aTTecTallun
MDOoHJI OLIEHOYHBIX CPEACTB IS IPOBEIEHUS TEKYILETO KOHTPOJIS CONEPIKHT:

- KoHTposbHBIE BOITPOCHI K JTaOOpAaTOPHBIM paboTaM U TPeOOBAHUS K COIEPIKAHUIO OTUe-
Ta (MPUMEHSETCS B 6-M ceMecCTpe).
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37.
38.
39.
40.
41.
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IIpumepbl KOHTPOJIbHBIX BONPOCOB MPH 3a1HUTE JA00PATOPHBIX PadoT

OO011me cBeieHUs O IPOBOJHUKAX

®dusnyeckas IpUpoaa JIEKTPOIPOBOJHOCTH METAIIIOB

TemnepaTypHas 3aBUCUMOCTb  yI€IBHOTO CONPOTUBIICHHUS METAJULINYECKUX ITPOBOAHM-
KOB

Bnustaue npuMeceii u IpYrux CTPYKTYpPHBIX 1e(DEKTOB Ha YAECTbHOE CONPOTHBIICHHE Me-
TaJIOB

DNEKTpUYECKHUE CBOMCTBA METAJUIMYECKUX CILIABOB

ConpoTusicHue NPOBOJHUKOB HAa BBICOKMX YaCTOTaxX

ConpoTuBiIeHNE TOHKUX METAJUIMYECKHUX TUIEHOK. PazmepHbie a3 deKThI

KoHTakTHBIE SBICHUSA U TEPMOIIECKTPOABIKYILAS CHJIa

Knaccugukanus mpoBOAHUKOBBIX MaTepHajIoB

. MaTepI/IaJ'ILI BBICOKOH IIpOBOANMOCTHU

. CBGpXHpOBOI{leII/Ie MCTaJlJIbl U CIIJIaBBbI

. Cr1aBBI BBICOKOTO COIIPOTUBJICHHA U CILIABBI AJIA TCpMOIIap

. MeTtanisl U crijiaBEl Pa3JIMIHOTO HA3HAUCHUA

. Pusnueckue IMPOLCCChI B IMMOJIYIIPOBOJHUKAX U UX CBOMCTBa

. CoOcTBeHHBIE U IMPUMCCHBIC IMOJIYIIPOBOAHUKHU. OCHOBHBIC 1 HEOCHOBHBIC HOCHTCIHU 3a-

psana
TemnepaTypHas 3aBUCUMOCTb YAEJIbHOM POBOIMMOCTH MOJYIIPOBOJIHUKOB
HepaBHOBeCHbIE HOCUTENH 3apsa U MEXaHU3Mbl PEKOMOUHAIIMN
Ontrueckue u GOTOIIEKTPUIECKUE SIBICHUS B IOTYIIPOBOJIHUKAX
[TosrynnpoBOIHUKOBBIE MaTEpPHAJIbI

Knaccugukanuss moayrpoBOJIHUKOBBIX MaTEPUAIOB

I'epmanuit

Kpemunii

TBepable pacTBOpHI Ha OCHOBE coeuHeHnit A3B5

®usnyecKkue Ipouecchl B AMIEKTPUKAX U UX CBOMCTBA
[Tonsspu3zanus AMIIEKTPUKOB

Toku cMeleHus 1 3JIeKTPOIPOBOAHOCTh AUAIEKTPUKOB

[Totepu B nuanekTpUKax

[Tpo6oii AMANEKTPUKOB

[TaccuBHBIE TUAIEKTPUKU

OcHOBHBIE CBE/ICHUSI O CTPOCHHUU U CBOMCTBAX MOJIMMEPOB
JIuneliHbIe OIUMEpBI

KoMmno3umuoHHbIe MOPOMIKOBBIE TIACTMACCHI U CIIOUCTBIE TUIACTUKH
DNEeKTPOU30IISALMOHHBIE KOMITAYH/IbI

Heoprannueckue crexna

Curamibl

Kepamnka

AKTHBHBIE AUDIEKTPUKHU

Knaccudukanus akTHBHBIX JUAIEKTPUKOB

CerneToaneKTpuku

IIpe303meKTprUKHN

ITupodnekTpuku

DIIEKTPETHI

DoTOpE3UCTHI

®usnyecKue NpoLecChl B MATHUTHBIX MaTepualiax U HX CBOMCTBA
OO011me cBeeHUsI O MarHEeTHU3MeE

Knaccudukanms BemecTs 1mo MarHUTHBIM CBOMCTBaM

[Tpupona heppoOMarHUTHOTO COCTOSIHUS



48. IIpouecchl Ipy HAMAarHUYMBAHUHU (PepPPOMArHETHKOB

49. BnusiHre TeMIepaTypbl Ha MarHUTHbIE CBOWMCTBA (heppOMarHeTUKOB
50. [NoBenenue peppruMarHeTUKOB B IEPEMEHHBIX MATHUTHBIX TTOJISAX
51. Ocobennoctu peppuMarHeTUKOB

52. JIoMeHHBIE CTPYKTYPHl B TOHKUX MAarHUTHBIX TJICHKaX

53. MarnuTHbIe MaTepUaIbl

54. Knaccu¢ukanus MarHUTHBIX MaTepHajoB

55. MaruuToMsrkue MaTepuabl 1 MOCTOSHHBIX ¥ HU3KOYaCTOTHBIX
56. MarHUTHBIX MOJIEH

57. MarHuToMsArkue BBICOKOYACTOTHBIE MAaTEpPHAIIBI

58. MarHuTHbIE MaTepUabl CIICIHATN3NPOBAHHOTO HA3HAYCHHUS.

59. MarauToTBepiblc MaTepHaIIbI

4.2 q)OHIl OLCHOYHbBIX CPEACTB MJIfA NMPOBECACHUS l'[pOMe)KyTO‘lHOﬁ aTTe-
cranum.

@DOH/I OLICHOYHBIX CPEJICTB ISl TPOBEACHUS MPOMEKYTOUYHOM aTTECTALlMU COJIEP-
JKAT KOHTPOJIbHBIE BOIIPOCHI, BEIHOCUMBIE JJIsI OEHUBAHHS OKOHYATEIbHBIX PE3YITATOB
00yYeHUs 110 AUCITUTIIHE.

4.2.1 Bonpochl, BLIHOCHMbIE Ha 3K3aMeH B 6-M cemecTpe MO JAUCIHUIJIMHE
«JIEKTPOHMKA W KOMIIOHEHTbI JJIeKTPOHHOW TeXHUKW» JJs HalpaBlICHUs
noarotoBku: 11.03.04 DaexTpoHUKa U HAHOAJIEKTpOHUKA Tpoduis: "HanotexHonorus B
ANIEKTPOHUKE" (MPOMEXY-TOUHAs aTTeCTallMsi MOXKET ObITh BBICTABJICHA MO Pe3yJbTaTaM
BBITIOJIHEHUS JTA00OPATOP-HBIX pabOT ¢ yUeTOM MOCEIICHUS JTEKIIHA).

1. OcHoBHBIE CBEICHHS O MaTepuaiax.

2. Knaccudukanus maTepuanoB, IPUMEHSEMBIX ISl U3TOTOBJICHHS DJIEMEHTOB MUKPOAJIEK-
TPOHUKH 1 HAHOIJICKTPOHUKMU.

3. OcobeHHOCTH CTPOCHHMS TBEPABIX TN U UX CBOWCTBA.

4. DneMeHTHI 30HHOM TE€OpUU TBEPAOTO Tena.

5. TlomympoBOJHMKOBBIE MaTEpUaJIbl UX CBOMCTBA M 00JIACTH MPUMEHEHHUS.

6. CoOcTBeHHas ¥ IPUMECHASI TIPOBOJMMOCTb B ITOJTYIIPOBOTHUKAX .

7. Onrtuyeckue u POTOINEKTPUUECKUE IBICHUS B MOITYITPOBOAHUKAX.

8. DNeKTpOHHO-IBIPOYHBIHN ITEPEX0/l, BOJIbTaMIIEpHAs XapaKTePHCTHKA P-N-Tiepexo/a.

9. CnocoObl Moy4eHus: ¥ CBOMCTBA MOIYIPOBOIHUKOBBIX MOHOKPHCTAIIIOB.

10. TIpoBOAHHMKOBBIE MaTEPHAIIBL.

11. OOGmwue cBeneHus O MPOBOAHUKAX.

12. ®usnyeckas MpUPoOJIa ITEKTPOIIPOBOTHOCTH METAIIIOB.

13. TemnepaTypHas 3aBUCUMOCTb yJE€JIbHOTO COTNPOTUBJICHUS METANIMYECKUX ITPOBOIHU-
KOB

14. TIpoBOJIHUKOBBIE MAaTE€PHAIIBI C BEICOKON AJIEKTPOIPOBOIHOCTBIO.

15. Cepebpo, ero siaeKkTpudecKkrue CBOMCTBA U 00JIaCTH TPUMEHCHHSI.

16. Menp u crimaBbl Ha OCHOBE MEJIU, UX CBOWCTBA M MPUMEHEHHUE.

17. 3onoT0, €ro cBOMCTBA U MPUMEHEHUE.

18. AntoMuHUH U CIUIaBBl aIFOMMHMS, UCIIOJIB30BAHUE AIOMUHUS U €TO CIIJIaBOB B AJIEK-
TPOHUKE.

19. IIpoBOIHMKOBBIE MaTEPUAIbI C HU3KOH AJIEKTPONPOBOAHOCTHIO.

20. JKene3o, criaBel XxKele3a ¢ yriIepoaoM U UX CBOWCTBA U IIPUMEHEHHE.



21
22

23.
24.
25.
26.
217.
28.

29.
30.
31.

32.
33.
34.
35.

36.

37.
38.
39.
40.

41.
42.

. Turan, ero cBoMicTBa U NPUMEHEHUE.

. TaHTazn, BosbppaM M XpOM, UX CBOMCTBA U 00JACTH IPUMEHEHMS B JIEKTPOHHUKE U
MHKPODJIEKTPOHUKE.

CrnnaBbl BBICOKOI'O COIIPOTUBIIEHHUS, UX CBOMCTBA U 00JAaCTH IPUMEH €HHUS.
JsnexkTpuueckre MaTepuasl (AU3JIEKTPUKH), UX IPUMEHEHHUE B AIEKTPOHUKE.
JIMDIIEKTPUKU U UX CBOMCTBA.

[Honspusanus qu3IEKTPUKOB, BUIBI TIOJISIPU3ALINH.

JlusneKkTpudeckas IpOHULAEMOCTb U €€ (PU3NUECKUIl CMBICI.

3aBUCUMOCTD JTUAIEKTPUUYECKON IPOHUIIAEMOCTH OT YacTOThl M TEMIEpaTyphl AJs MO-
JISIPHBIX U HENOJISIPHBIX TBEPABIX TUAICKTPUKOB.

DNEeKTPONPOBOAHOCTD AUIIEKTPUKOB, TOK YTEUKHU JAUIJIEKTPUKA.

JM3I1eKTpUYEcKHe TOTEPH, TAHTEHC JUIIEKTPUYECKUX IIOTEPD.

3aBUCUMOCTD JIUAJIEKTPUUECKUX IOTEPh OT TEMIIEPATypbl M YacTOThl HMPHIIOKEHHOIO
HANPSDKEHUS U1 NOJIIPHBIX U HEMOJIIPHBIX IUAJIEKTPUKOB.

DnexTpuyeckas NpOYHOCTh AUDIEKTPUKOB, BUJIbI SJIEKTPUUECKOTO MPOOOsI.
Heoprannueckue cTekia U CUTaJIbl, UX CBOMCTBA U UCIIOJIB30BAHUE B JIEKTPOHUKE.
Kepamuueckue matepuaiisl, MX CBOWCTBA U UCIIOIb30BAHUE.

Chrona ¥ HeopraHM4ecKue AMAIEKTPUUECKUE IUICHKH, MX CBOMCTBA M 00NacTH MpuMe-
HEHUS.

OcHOBHBIE BHJIBI OPraHMYECKHUX JJICKTPOM3OJIILIMOHHBIX MaTepUalloB, UX CBOMCTBA U
IIPUMEHEHUE.

[TonuaTrneH, BUABI NOJUITUIIEHA, €0 CBOMCTBA U UCIIOJIb30BAHUE B DIIEKTPOHUKE.
[TomucTUpON ¥ MOAMMETHIIMETAKPUIIAT, X CBOMCTBA M O0JIACTH TPUMEHCHHSL.
dToporiact, ero CBOMCTBA U UCIOJIb30BAaHUE.

ApMUpOBaHHBIE IUIACTUKHU U UX HUCIIOIb30BAHKE.

MaruuTtHble MaTepuanbl U UX KilaccupuKanus

OcCHOBHEIE XapPaKTCPUCTUKU MAIHUTHBIX MATCPHUAJIOB U UX UCIIOJIb30BAHUC B 3JICKTPOHU-
K€.

5. IlepeyeHb OCHOBHOM M JIONMOJIHUTEJILHON y4eOHOH JUTEepaTypbl, He-

00X01MMOii 1JIS1 OCBOCHUS TUCUMILJIMHBI (MOIYJIsST).

5.1 OcHoBHas JIMTEpaTypa:

1. Hukutun B.A. Marepuansl 31eKTpOHHON TeXHUKHU: yued. mocodue / B.A. Hukutus,

H.A. fxoBenko. Kpacaonap, KyoI'V, 2015.

2. ®wusnyeckre TEXHOJOTHH HHTETPAIbHOW ONTHKH: JTA0OPATOPHBIM MPAKTHKYM /

B.A. Hukutun, H.A. SIxoBenko, A.C. Jleeuenko KpacHomap, 2013.

3. Konenos, JI.A. TexHONOTHSI U KOHCTPYKIUS MUKPOCXEM, MUKPOITPOIIECCOPOB M MHK-

pocOopok: y4ued. mocobue — DnekTpoH. gaH. — Cankr-IletepOypr : Jlans, 2009. — 400
c. — Pexxum nocryma: https://e.lanbook.com/book/192 .

4. MuxeeBa, E.B. Marepuanbl U1 KOMIOHEHTHI SJIEKTPOHHBIX CPEICTB : JIAOOPATOPHBIN
npaktikyM / E.B. Muxeesa ; IloBomkckuil rocy1apcTBEHHBIN TEXHOJIOTHUECKHI YHUBEPCHU-
TeT. - Momkap-Oma : ITT'TY, 2014. - 164 c. : a6, rpad., wi. - bu6morp. B ku. - ISBN 978-5-
8158-1317-5 ; - URL.: http://biblioclub.ru/index.php?page=book&id=439241

5. Copokun, B.C. Matepuaisl U 371€MEHTHI 3JIEKTPOHHON TEXHUKH. AKTUBHBIE JUIICKTPH-
K{, MarHUTHBIE MaTe€pUaIbl, AJIEMEHTHI JIEKTPOHHON TexHUKU: y4el. mocodue / B.C. Copo-
kuH, b.JI. Antunos, H.IT. JIazapeBa. — Dnekrpon. gaH. — Cankr-IlerepOypr : Jlanb, 2016.
— 384 c. — Pexxum mocryma: https://e.lanbook.com/book/71735



https://e.lanbook.com/book/192
http://biblioclub.ru/index.php?page=book&id=439241
https://e.lanbook.com/book/71735

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEMax
«Jlanp» n «Opaii».

5.2 Jlono/IHMTeJIbHAS JINTEPaTypa:

1. Axynosa, JLIO. Marepuanosenenue : yuebnoe mnocobue / JLIO. Akynosa,
A.H. bopmoros, U.A. [Ipommn ; Munobpuayku Poccun, @enepaibHOE rocyapcTBEHHOE
OroJKeTHOE 00pa30BaTENIbHOE YUPEkKACHUE BBICHIETO MPOPECCHOHATHLHOIO 00pa30BaHUS
«IleHn3eHckui ToCyIapCTBEHHBIN TeXHOJOrMYeckuid yHuBepcuteT». - Ilensa : Ilensl' TV,
2013. - 234 c¢. : Tabm, cxem., wuia. - ISBN 978-5-98903-200-6 ;. -
URL: http://biblioclub.ru/index.php?page=book&id=437130

2. Edumos, N.E. OcHOBBI MUKPO3JIEKTPOHUKH [ DNeKTpOoHHBIH pecypc] : yueb. / U.E. Epu-

MoB, M.4. Ko3bipb. — DnektpoHn. aaH. — Cankr-IletepOypr : Jlanb, 2008. — 384 c. —
Pexxum nmoctyna: https://e.lanbook.com/book/709.
3. MaBbinoB, B.H. ®u3udeckrie 0OCHOBBI ONTOAIEKTPOHUKH : yaeOHOE TTocooue /

B.H. laBb110B ; MuHMCTEpCTBO 00pa3oBaHus U Hayku Poccuiickoit deaepanuu. - TomMck
: TYCVYP, 2016. - 139 c. : uin.,tabm., cxeM. - buGnuorp. B KH. ; -
URL: http://biblioclub.ru/index.php?page=book&id=480763

6. [lepeyens pecypcoB HHGPOPMANUOHHO-TEIEKOMMYHUKAIIMOHHOW CeTH
«/HTEepHEeT», HEOOXOAUMBIX VIS OCBOCHHS TUCIHUIIINHBI (MOLYJIs1)

http://library.kubsu.ru

www.biblioclub.ru

Referats.allbest.ru

DnextponHas 6u6norexa FOPAMT: www.biblio-online.ru
DnextponHo-6ubmoteuHas cucrema JIAHb: https://e.lanbook.com

orwdPE

7. Meroguyeckue YyYKa3aHusi st  o0y4yalmuxcsi IO  OCBOEHMIO
AUCHUILIUHBI (MOIYJIs1)

8.

Jlexuusi sBAsieTCs OAHOW M3 (OPM M3YyUEHUS TEOPETUUYECKOro Marepuaia Io
JUCLHUIUIMHE. B Xoze JEeKIIMOHHOro Kypca IPOBOAMTCS W3JIOKEHHUE COBPEMEHHBIX
HAyYHBIX MOJAXO0JIOB U Teopuil. B TeTpaau nis KOHCHEKTUPOBAHUS JIEKIIMH HEOOXOAUMO
UMETh TMOJs, T/I€ MO0 XOAy KOHCIEKTHPOBAHUS JENaloTCs HEOOXOJUMBIE MOMETKHU.
3anucu OJDKHBI OBITh HM30MpATENbHBIMHU, IOJHOCTHIO CIEAYeT 3alUChIBaTh TOJIBKO
ompeneneHus. B KOHCIIEKTe NPUMEHSIOT COKpPAICHUE CIOB, YTO YCKOPSET 3aIuCh.
Bomnpocel, BO3HHKaIOIKE B XO1€ JIEKIIUU, PEKOMEHIYETCS 3aIIMChIBATh HA NOJIAX M I0CIIe
OKOHYAHMS JIEKIIUM OOpaTUTHCS 3a pa3bsiCHEHHWEM K mpernonaaBarento. HeoOxomumo
aKTUBHO paboTaTh C KOHCIEKTOM JIEKLUMHU: MOCIE OKOHYAHUS JIEKIIMH PEKOMEHIYETCS
IIEPEYUTATh CBOM 3aIMCH, BHECTU ITONPABKU U JIOITOJHEHUS.

OnHUM U3 OCHOBHBIX BHUJIOB JICSITENBHOCTH CTYIEHTA SIBJIIETCS CAMOCTOSITEIbHAs pa-
ooTa.

Ha camocrositensHyt0 paboTy CTYACHTOB MO JUCHUIUIMHE «DJIEKTPOHUKA M KOMITOHEHTHI
AJIEKTPOHHOM TeXHUKW» oTBoAMTCA 50% BpeMeHH OT oOmed TpyAOEMKOCTU TUCIMILIHHBIL.
ConpoBok/IeHHE CaMOCTOSATENbHONW pabOThl CTYJEHTOB MOXET ObITh OpraHu30BaHO B
cnenyrommx popmax:


http://biblioclub.ru/index.php?page=book&id=437130
https://e.lanbook.com/book/709
http://biblioclub.ru/index.php?page=book&id=480763
http://library.kubsu.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
https://e.lanbook.com/

- COCTaBJICHUC WHAWBUAYAJIIbHBIX IIJIAHOB CaMOCTOSATEIILHOM paGOTBI CTYACHTa C yKas3a-
HHEM TEMBI U BUJIOB 33/1aHUH, ()OPM U CPOKOB ITPECTABICHHUS PE3YyIbTAaTOB, KPUTEPHEM OLICHKH
CaMOCTOSITENIbHOU PabOThI;

—  KOHCYJIbTaUWH (MHIUBHIYAJIbHBIC W TPYIIOBBIE), B TOM YHUCIE C NPUMEHEHHEM JIH-
CTaHIIMOHHOM Cpe/ibl 00y4YeHus;

—  NPOMEXYTOYHBIM KOHTPOJIb X014 BBIIIOJHEHUS 3aJaHUN CTPOUTCS HA OCHOBE TECTUPO-
BaHUs, IPOBOAXMOTIO MMOCJIC U3YUCHHA OCHOBHBIX TCM.

[TnanupoBaHre BpeMEHN Ha CaMOCTOSITEIbHYIO padoTy, HEOOXOANMOTO Ha N3y4EHUE HACTOSILCH
JAUCHUIINIMHBI, CTYACHTAM JIYUIIC BCCTO OCYHICCTBIIATH Ha BCChb CEMCCTp, MpEAyCMAaTpUBasa IpU
9TOM PETYIIIPHOE MOBTOPEHUE MPOIIEHHOTO MaTepHania.

CamocrosTenpHyl0 paboTy HaJl TUCHMIUIMHON CIIeAyeT HauyMHATh C HM3YYEHHUs INPOrPaMMBbl,
KOTOpasi COJCP)KUT OCHOBHBIE TpPEeOOBAaHHMA K 3HAHUSAM, YMEHHUSM M HaBBIKaM O00y4aeMBIX.
OO0s3aTenbHO  CIIEAYeT BCIIOMHHUTH PEKOMEHIAIMM  IPEToAaBaTelis, JaHHbIE B X0
YCTAHOBOYHBIX 3aHATUH. 3aTeM clieflyeT NPUCTYNaTh K U3y4YEHHUIO OTJCNIbHBIX Pa3/ielioB U TEM B
HOPsIIKE, IPEYCMOTPEHHOM IIPOrPAMMOM.

B ocBoeHMM TUCHMIUIMHBI MHBATHIAMH U JIMIAMHU C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 3710POBBS
IPeyCMOTPEHBI MHIUBUAYAbHBIC KOHCYIbTAIUK (B TOM umcie yepe3 email, Skype wiu viber),
Tak Kak OOJbIIIOE 3HAYCHHE MMEeT KOHCYNIbTaluu. MHauBuayanbHble KOHCYIbTAIMH 1O MPE/I-
METY SIBIITFOTCSI BaXKHBIM (DAKTOPOM, CIIOCOOCTBYIOIIMM WHIWUBUAYAIH3AINN OOyUeHUS U ycCTa-
HOBJICHUIO BOCIHUTATEIHLHOTO KOHTAaKTa MEXIy IMPENoJaBaTesieM M O0YyYarolIMMCsl WHBAITUIOM
WM JTUTIOM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBSL.

PexoMenayercsi cneayromuii rpaguk caMOCTOSATEIHFHOW pabOThI CTYJICHTOB 10 y4EOHBIM
HEJIENSIM KaXKJI0T0 CEMECTpa:

Pexomenayemblii rpauk caMoCTOATEIBLHOM PadoThI CTYAEHTOB B 6-M ceMecTpe M0 JMCIHU-
IUIMHE «DJIEKTPOHMKA M KOMIIOHEHTBI 3JICKTPOHHON TeXHUKW»



Ne Hpumepubiii Cpoku BbINOJI- ®opwma o
Ma OT-
/i . OrOKET Bpe-
HanmeHnosanue CogepskaHHE CaMOCTOSITENLHOMN pa- P HCHI 3a/aHns YeTHOCTH Dopma
6 MEHHU Ha BHI-
pasnmena OTBI .
HOMeEp yueOHOMH KOHTPOJIA
[IOJIHEHUE YY. ( Py 10 331HHIO
yac. (CPC) | Helemu cemectpa)
1 OCHOBHBIE CBEJICHHS O ITpopaboTka yaebHoro
TEOPETUYECKOr0 MaTepuaja) moaro- CTHBIN
MaTepraliax 3JIeKTPOH- (Teop _ P ) non 3 2,5 1-2 3a4er y
. TOBKA K TEKYIIEH U MPOMEIKYTOUHOMN ornpoc
HOW TEXHUKHU, TPUMEHSI-
aTTecTaluu
€MbIX B MUKPOJIJIEKTPO-
I 5 5 Ormpoc 1o BbI-
OJITOTOBKA K JTA0OpaTOPHBIM pado-
HUKE, HAHODJIEKTPOHUKE paTop p 3 1-2 JIP TOHEHHMIO 11a60-
TaM o
U OITOAJIEKTPOHUKE. pATOpHOIT paGOTHI
2 Knaccudukanus wmare-
HAJIOB 3JICKTPOHHOM
p P [IpopaboTka yue6HOTO .
TEXHHUKHU 10 UX (usnue- YCTHBIH 0Npoc 1Mo
(TeopeTHyeCcKOro MaTepraa) MoAro-
CKHUM, TEXHOJIOTUYECKUM . . 7,5 3 3a4yeT KOHTPOJIBHBIM
N TOBKA K TEKYIIEH U MPOMEKYTOUHON
A XUMHUYECKUM CBOU- BOIIPOCaM
aTTecTalun
CTBaM.
3 HpOBOI[HI/IKOBBIG marte- HpopaﬁOTKa yqe6H0r0 .
YCTHBIH 0ONpoc 1Mo
puainsl. [Tapamerpsl u (TeopeTHYEeCcKOro MaTepraa) MOAro-
. . . 7,5 3-4 3a4eT KOHTPOJIbHBIM
CBOICTBA IIPOBOIHUKO- TOBKA K TEKYIIEH U MPOMEKYTOUHON
p BOIpOCaM
BBIX MaTE€pHAIIOB. aTTecTalnuu
4 [IpopaboTka yueOHOTO .
( PoP y ) VYcTHBI omnpoc 1o
TEOPETUUECKOTO MaTepHaa) mojaro-
Merannuueckas CBs3b. P . p . 5,8 4 3a4eT KOHTPOJIBHBIM
TOBKaA K TCKYIICHU U IIPOMEKYTOUHOU
30HHas Teopus TBEPABIX BOIIPOCaM
aTTecTaluu
ten. Kpucramimueckue
I 5 5 Ompoc 1o BeI-
[IETKH MET B. OJITOTOBKA K JIAOOPaTOPHBIM pado-
perre cTayo PATOp p 6 5 JIP MOJIHEHHIO J1a00-

TaM

paTopHOii paboTHI




HpOBOI[HI/IKOBBIC Mmare-
pHaJIbI C BBICOKOH

[IpopaboTka yuebHOro
(TeopeTuvecKoro MaTepraia) moaro-

YCTHBIM onpoc 1o

. . 5,8 6-7 3a4eT KOHTPOJIEHBIM
IEKTPONPOBOHOCThI0, | TOPKA K TEKYIICH 1 IPOMEIKYTOTHOM Bompocan
aTTecTaluu
X GU3NYECKHE U XHU-
MHUYECKHE U TEXHOJIO- Ormpoc 110 BbI-
IToaroToBka k mabopaTopHBIM pado-
rHYecKHe CBOMCTRA | 6 6-7 JIP MOJTHEHHIO J1a00-
Tam .
00J1aCTH IPUMEHEHHS. patopHoit paboTbl
[IpoBOHHUKOBBIE MaTe-
pHAJIBI C HU3KOM DIICK- [IpopaboTka yuebHoro .
VYcTHBI onpoc 1o
TPONPOBOJHOCTBIO UX (TeopeTHYecKoro MatepHaa) moro-
. . 7,8 7 3a4eT KOHTPOJILHBIM
(U3HKO-XMMHYECKHE TOBKA K TEKYIIEH U IPOMEKYTOYHON
. BOITPOCaM
CBOICTBa U 00nacTu aTTecTaluu
MIPUMEHEHUS
[TonynpoBOIHMKOBBIE
Marepuaibl. KoBaneHT-
[IpopaboTka yuebHOTO .
Has cBA3b. [loHsTHE O VYCTHBIN 0mpoc 110
(TeopeTHYecKoro MaTtepHaa) moro-
MOHOKpHCTaJUIaX U dIIH- . . 7 7-8 3a4yeT KOHTPOJIbHBIM
TOBKA K TEKYIIEH H IPOMEKYTOIHON
TaKCHAJIbHBIX CTPYKTY- BOIIpocaM
aTTecTaluu
pax, METOABI UX IOJIY-
YEHUs.
CnoocoObI IIOJIy4CHMA, HpopaﬁOTKa yqe6H0r0 .
o VYcTHBIHI onpoc 1o
IIPUMEHEHHUS U CBOMCTBA | (TEOPETHYECKOr0 MaTepuasia) moaro-
. . 7,5 8 3a4eT KOHTPOJIbHBIM
HOJ'IprOBOI[HI/IKOBI)IX TOBKaA K TCKYIICHU U IPOMEKYTOUHON
BOITPOCaM
MOHOKPHCTaJUIOB. arrecTannun
[IpopaboTka yuebHOro .
Juanekrpuueckue ma- YcTHBI orpoc 1o
(TeopeTHYecKOro MaTepHaa) mo/ro-
Tepuasibl. Monekyssp- . . 4 9 3a4eT KOHTPOJIbHBIM
TOBKA K TEKYIIEH U IPOMEXYTOUHON
Hasi U UOHHAS CBS3b. BOITPOCaM

aTTeCTalnuu




[Tonspuzanus nudiek-

IToaroToBka k mabopaTopHEIM pado-

Ormnpoc 1o BbI-

TPHUKOB. 53 9-10 JIP ITOJIHEHHIO J1a00-
Tam N
paTopHOii paboThI
10 | DAeKTpUYECKUE U XH-
N [IpopaboTka yueOHOTO .
MHYECKUE CBOMCTBA JU- YcrHbI ompoc 1o
(TeopeTuvecKoro MaTepraia) moaro-
3JIEKTPUKOB. DIIEKTPO- . . 5 10-11 3a4eT KOHTPOJbHBIM
TOBKa K TEKYIIIEH U MPOMEKYTOUHON
MPOBOJHOCTb. JH3Iek- BOIIPOCaM
aTTecTaluu
TPUUYECKHUE MTOTEPH.
11 IIpopaborka yueOHOrO .
PoP - VYcTHBII onpoc 1o
(TeopeTHyecKkoro MaTepuana) moAro-
ITonumepusle MaTepua- . N 4 11-12 3a4eT KOHTPOJIEHBIM
o TOBKa K TCKYIICHU U IPOMECKYTOUHON
JIbl, UX CTPOCHUE, CBOM- BOIIpPOCaM
aTTecTaluu
CTBa U 00JIaCTH IIpUMeE-
I 5 5 Omnpoc 1o BeI-
OJITOTOBKA K JTA0OpaTOPHBIM pado-
HCHHML. patop p 4.9 11 JIP MHOJIHEHUIO J1a00-
TaM o
paTopHOH pabOTHI
12 | [InacTudeckre MacChl.
CTpyKTypbI JIMHEHHBIX,
Pa3BETBJICHHBIX U CET-
[IpopaboTka yueOHOTO .
YaTbIX MOJUMEPOB, UX YcTHBIH orpoc 1o
(TeopeTHyecKkoro MaTepuana) moaro-
OCHOBHBIE XUMUYECKUE . . 3,8 12 3a4er KOHTPOJIbHBIM
TOBKA K TEKYIIEH U MPOMEKYTOUHON
1 (PU3UKO-TEXHUYECKUE BOIIpOCaM
aTTecTaluu
cBolcTBa. JlocToMHCTBA
Y HEJIOCTATKH IJIACT-
macc.
13 | CrexnooOpa3Hoe cocTo-
sHue BemecTs. Kpu- [IpopaboTka yueOHOTO N
VYcTHBI onpoc 1o
CTaJUIOXUMHUYECKOE (TeopeTHyecKOro MaTepuana) moaro-
. N 3,7 12-13 3a4eT KOHTPOJBHBIM
OITMCAaHHUE CTPOCHU TOBKA K TEKYIIEH U IPOMEXYTOIHON
BOIIpPOCaM

crekoin. Ksapuesoe
CTEKJIO, €T0 CTPYKTYypa U

aTTecTalnn




CBOWCTBA.

14 | MHOrOKOMIIOHEHTHbIE
.. [IpopaboTka yaeOHOTO .
CUJIMKATHBIE CTEKJIA. YcrHbI ompoc 1o
(TeopeTHYecKOro MaTepHaa) moaro-
OcHoBHBIE (PUBHKO- . . 3,5 14 3a4eT KOHTPOJBbHBIM
. TOBKA K TEKYIIEH 1 IPOMEKYTOYHON
XUMHAYECKHUE CBOMCTBA BOIIpocaM
aTTecTaluu
CTEKOJI.
15 | Kepamuueckue matepu-
anbl. TexHuueckas Ke-
[IpopaboTka yuebHOrO .
pamuka. TexHonorus VYerHslii onpoc 1o
(TeopeTndyecKkoro MaTepuala) moAro-
HW3TOTOBIICHUS KEPAMU- . . 3,5 15-16 3a4er KOHTPOJIbHBIM
. TOBKA K TEKYIIEH U IPOMEKYTOYHON
YeCKUX U3JeIui. XU- BOMpOCaM
aTTecTaluu
MUYECKHE CBOMCTBA Ke-
paMUKH.
16 | MarHuTHbIE MaTepUAIIBbL. TMpopaGoTka yue6HOro 5
Knaccupukanus  mar- VYCTHBIH 0mpoc 110
(TeopeTHYecKoro MatepHaa) moro-
HUTHBIX MaTepUajoB, HX . . 3,6 16 3aueT KOHTPOJIbHBIM
. TOBKA K TEKYIIEH  IPOMEKYTOIHON
CBOlicTBa ®  oOiactu BOIPOCAM
aTTecTaluu
IIPUMEHEHUSL.
Hmozo 100




8. IlepeueHb HH(OPMAIUMOHHBIX TEXHOJIOTHMI, HCHOJb3yeMbIX MpPH
OCYIIECTBJIEHHMH 00PAa30BaTEJILHOIO MpoIecca no AMCHUILInHEe (MOAYJI10) (TIpH
He00XO0IUMOCTH)

8.1 [lepeuenb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. DiextponHas 6ubmorexa FOPAUT: www.biblio-online.ru

2. DnekTpoHHO-OnbIHoTeynas cucrema JIAHD: https://e.lanbook.com

3. Dnexrponnas oubauoreunas cucrema eLIBRARY.RU: http://www.elibrary.ru/

4. NupopmanuonHas cuctema «EanHOE OKHO JOCTyrma K OOpa30BaTEIbHBIM pecypcamy»:
http://window.edu.ru/window

S. PyGpuxon — KpyIHEHIIUN SHUUKIIONEAUYECKUI pecypce HNHurepHera:
http://www.rubricon.com/

9. MaTepuajbHO-TeXHHYECKasi 6a3a, HEOOXoAMMAs I OCYIIECTBJIEHHS
00pa30BaTeIbHOIO MPOIecca MO TUCHHUILTIHHE (MOTYJTI0)

Peanuzanus IIpoduis npeanonaraer Haauyue MUHUMAaIbHO HEOOXOAMMOIro JIs peanu3a-
UK 0aKaJaBpCKOW MPOTrpaMMBbl IEPEYHS MaTePHATbHO-TEXHUIECKOTO 00eCIIeUeHUS:

® JIEKIIMOHHbIE ayAUTOpUHU (0OOPYIOBaHHBIE BHUCONPOCKIIMOHHBIM 00OpYIOBaHUEM IS
IpEe3eHTalMH, CpeICTBaMH 3BYKOBOCIIPOU3BECHMSI, SKPAHOM, U UMEIOLIHE BbIX0 B IHTEpHEeT),

® KOMIIBIOTEPHBIE KJIACCHI JUUIS IPOBEICHUS TECTUPOBAHHSI.

[Tpu ucronp30BaHUM IEKTPOHHBIX W3JAHUN BY3 JTOJDKEH 00ECHEUNTh KaXI0TO 00yJarole-
rocsi BO BpeMsl CaMOCTOSITENIbHON MOJATOTOBKH pabOYMM MECTOM B KOMITBIOTEPHOM KJIAcCe C BbI-
X0J10M B VIHTEpHET B COOTBETCTBUU C 00BEMOM H3yYaEMBbIX JUCLHUILIMH.

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JUCIHHUITIINHBI (MO—

No Bun pa6or
JUyJIsl) ¥ OCHAIIICHHOCTh

1. JlexuuonHnsble 3aHaTus | [lomemeHne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCATOYHBIX
MmecT: Ne211C, obGopynoBaHHBIE BHIECONPOEKIIMOHHBIM 000pY-
JIOBaHUEM JUI NPE3EeHTAalMi, CPeiCTBaMH 3BYKOBOCIIPOM3BE-
JICHHSI, DKPAaHOM

2. JIaGopatopHble 3aHs- | 1.000pyAoBaHME BaKyyMHOIO HaNbLICHHUS METAJUIMYECKUX
TUS TUICHOK JUTS TIPOBENEHHs J1a0OpaTOPHBIX paboT MO U3YYCHHIO
coiictB metauioB (BVYII-5, AnpdaH-1, YBP-3M);
2.000pynoBaHue ISl M3YYEHHUs Tporecca (OTOTUTOrpaduu
(ycranoBku HaHeceHust ¢oropesucta SPIN-1200T, SPIN-
1200D, ycraHoBka coBMemeHUss W 3KkcroHupoBanus 830-11,
KOMIUIEKC JIa3epHoi Oe3MackoBoii mtorpaduu uPG101).
[Tomemenne ¢ JOCTATOYHBIM KOJMYECTBOM ITOCATOTHBIX
MmecT: Ne144C

3. [IpomesxxyTouHas [Tomemienrie ¢ JOCTATOYHBIM KOJUYECTBOM IOCAJI0YHBIX
aTTecTalus MmecT: Ne211C

4. CamocTosTenpHas KaGuner st camocTosiTenbHOM paOOThI, OCHAILEHHBIH KOM-
paboTta NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOIKIIOUYEHHUS K CETU

«lHTEepHET», MPOrpaMMOil SKpaHHOTO yBEJIWYEHUS U obecrie-
YEHHBIH  JIOCTYIOM B  DJEKTPOHHYIO  MH(OPMAIMOHHO-
obOpasoBarenbHyI0 cpeny yauBepcurera Ne208c

Kommekt yueOHON Mebenu ¢ y4eOHBIMH TEPMUHAIbHBIMU
cTaHiuAMH Ha 15 paboumx MecT; qocka ydyeOHass MarHMTHO-
mapkepHast; mpoextop Epson EB-X27,
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