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1 desn 1 3a1a4M U3yYeHU s TUCHMILUIMHBI (MOLYJIA).

1.1 Ilean ocBOeHUST TUCHUIIUHDI.

Lenbto qucuuIunHbl « T@XHOIOTUHU MPOU3BOACTBA SJIEKTPOHHON KOMIIOHEHTHON 0a3bI»

ABJsieTca obecredeHne npodecCuoHaIbHOM MOArOTOBKU OyIyIIMX CIEHUATUCTOB, CIOCOOHBIX
KBAJTHM(HUIUPOBAHHO OCYIIECTBIATH SKCIUTYaTAlMIO U MIPOSKTUPOBAHHUE AIEKTPOHHBIX MTPHOOPOB.

1.2 3agaun AUCHMUILINHEL,

3anaum:

— TMoyiyueHHe O0a30BbIX 3HAHHM B 00JACTH MHUKPO- M HAHOTEXHOJOTHYECKHUX IPOLIECCOB
co3MaHus B 00bEME WM Ha TIOBEPXHOCTH TBEPJOrO TElNa — TOJUIONKKH DJIEMEHTOB M KOMIIOHCHTOB
COBPEMEHHOU MHTETPaIbHOM KOMIIOHEHTHON 0a3kbl;

— TpUOOpETEeHUE HABBIKOB KOHTPOJS U YIPaBICHUS TEXHOJOTMUYECKUMHU PEKUMAMHU
W3TOTOBJICHUSI 3JIEKTPOHHBIX KOMIIOHEHTOB;

— OBJIQJICHUE YMEHHUEM IIPOCKTUPOBAHMS TEXHOJOTMUYECKHX TMPOLIECCOB IMPOU3BOJICTBA
3JIEKTPOHHBIX KOMIIOHEHTOB;

— IPUMCHEHHUE MTOJIYICHHBIX 3HAHH, HABBIKOB U YMCHHI B TIOCIIEAYIONICH POo(dheCCHOHATBLHOM
NESITEIbHOCTH;

— pa3BHBaTh y OOYYAIOMIMXCS MHTETPATUBHBIA CTUJIb MBIILJICHUS, SMOIKUOHAIHLHO-BOJIEBHIE
KauyecTBa, M03HABATEIbHBI HHTEPEC K HOBBIM pa3padOTKaM B Pa3IMYHbIX 00JIaCTSIX AJIEKTPOHHUKH.

1.3 MecTo AucuuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.
JucuuiuinHa «TeXHOMOTMM NPOU3BOJCTBA 3JEKTPOHHOM KOMIIOHEHTHOH 0a3bl» B LMK
mucuuiuivH 1o Beioopy (b1.B.12) u usydaercst cryaentamu 4 xkypca OakajgaBpuaT BO 2—M y4eOHOM

CEMCCTPEC.
I[JI?I HU3YUYCHHUA JUCHHIIINHBI H€O6XOIII/IMO S3HAHUC JUCHUINIMH YHHBCPCHTCTCKOI'O Kypca
((CDI/ISI/IKa», «XI/IMI/IH», «®Dusuka KOHACHCUPOBAHHOI'O  COCTOAHUAN, «PU3NYECKUe OCHOBBI

AIIEKTPOHUKNY «DHU3MKa TOTYIPOBOJHUKOBY, «DH3MKAa HAHOPA3MEPHBIX CHCTEMY», «IJIEKTPOHHUKAY.
Ha ocHoBe 3TOro mpeaMera HM3y4yaroTCsl YacTHBIE BOINPOCHI JUCHMIUIMHBI «HaHO31EeKTpOHUKa» U
BO3MOXXHO TIPUMEHEHHE pe3yJbTaTOB OOYYEHHUs CTYIEHTaMHU TP TIOATOTOBKE BBITYCKHBIX
KBaJTM(PHUKAIMOHHBIX paboT.

1.4 IlepedyeHb IIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] IO JAUCHHUILVIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

N3yuenne manHOW y4eOHOW NHUCIMIUIMHBI HAMpaBlieHO Ha (opMupoBaHUE Yy OOYyYarOUIUXCS
obuienpodeccronanbHbIX, npodeccrnonanbubix komnetennuii (OITK, 1K)

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
g | KOMIET | KOMIETEHIHH (unmu 00yyYaroImuecst T0HKHBI
" | eHumm e€ JyacTn) 3HATh YMeEThb BJIaJI€Th
1. OIIK-8 | cTtymeHT  oOmamaeT | 0COOCHHOCTH pabortathb ¢ | uHpopManOH
CIOCOOHOCTHIO UCIIOJIb30BAaHUSl | HODMAaTUBHOW | HBIMH
HCII0JIb30BATh HOPMaTUBHOM JOKYMEHTAale | TEXHOJIOTUSIMU
HOpPMaTUBHBIE JIOKyYMEHTaIuU i o | mo MIOUCKY
JOKYMEHTBI B CBOEH | M0 TEXHOJIOTHUHU | TEXHOJIOTHH HOPMaTUBHOM
JESTEIBHOCTH IIPOU3BOJICTBA MPOU3BOJICTBA | JOKYMEHTAIUU
U3IeInd U3 aenni IO TEXHOJIOTUU
AIIEKTPOHUKH, JJIEKTPOHUKHU, | IPOU3BOJICTBA
MHKpPO- U | MHKPO- U | U3JEIHUN
HAHODJIEKTPOHUK | HAHOIJIEKTPOHU | DJIEKTPOHUKH,
u KU MHUKPO- u
HAHO3JIEKTPOHU




Ne HNunexc Copnepxanue B pesynbrare u3ydeHus yaeOHOM JUCIUTUIMHBL
I 1; KOMIIET | KOMIETCHITNH (N 00y4arouuecs T0JKHBI
" | eHuum e€ 4yacTn) 3HATH yMeThb BJIA/IETh
KU
2. [1K-8 CTYAGHT  O0JIaZlaeT | TEXHOJIOTUU COCTaBJISITh HaBbIKaMU
CIIOCOOHOCTBIO MIPOU3BOJICTBA MapIIpyTHbIE BBITIOJTHEHUS
BBIMIOJIHATE PAa0OOTHI | MATEPUAIOB U | KApThl U TEXHOJIOTUYECK
1o 17631 (01207 TEXHOJOTHYECK | MX OIepaluii
TEXHOJIOTHYECKOU AJIEKTPOHHOMN YIO I10 IIOArOTOBKE
MOJITOTOBKE TEeXHUKH. JOKYMEHTAIUIO | ¥ MPOBEACHUIO
IIPOU3BOJICTBA Ui TEXHOJIOTUYECK
MaTepuasoB u POBEJCHUS UX MPOIIECCOB
15631 (S 15051 OTJIEJIbHBIX pu
ANEKTPOHHOU ornepanuit U | IPOU3BOJICTBE
TEXHUKU IIPOLIECCOB u
cOopku UCIOJIb30BaHUU
171631 (SN17071 MaTepHaloB U
71631 (105051
BJIEKTPOHHOU
TEXHHUKHU
3. [IK-15 | ctynent  oOnamaer | XapaKTEPUCTHUKU | TIPOU3BOIUTH HOBBIMU
CIOCOOHOCTBIO K | U IPUHIIMIIBI oriepaIu 1o TEXHOJIOTUSIMU,
CEpBUCHOMY paboThI CEpBUCHOMY 00eCTIeYrBAarOIIL
00CITyKUBaHUIO MU3MEPUTENILHOTO | OOCTYXKUBAHUIO | MU
HU3MEPUTEIILHOTO, , U3MEpPUTENBHOT | 3 eKTHBHOE
JMarHOCTHYECKOT0, | JUArHOCTHYECKO | O, CEpBHUCHOE
TEXHOJIOTHYECKOI 0 ro, JMAarHOCTHYECK | 00CITy>)KHBaHUE
o0opynoBaHus TEXHOJIOTHYECKO | OTO, HU3MEPUTEILHOT
ro TE€XHOJIOTHYECK | O,
000pyI0BaHUS oro JUarHOCTHYECK
TUTSt o0opyoBaHus | OTO,
IIPOU3BOJICTBA JUISI TEXHOJIOTUYECK
AIIEKTPOHHON MIPOU3BOJICTBA | OTO
KOMIIOHEHTHOH | DJIEKTPOHHOMN 000pyI0BaHUs
0a3sl KOMITOHEHTHOU
6a3bl

2. CTpyKTYpa M cofepKaHue M CIHUIIJIMHBI.

2.1 PacnipeaesieHne TPY10€MKOCTH JUCHUILINHBI 110 BHAaM padoT.
Ob6mas TpynoEMKOCTh TUCIUIUIMHEI cocTaBiseT 4 3ad.el. (144 yacoB), UX pacrpeneieHue Mo

BUJIaM pabOT MpeCTaBICHO B Tabnwuie (011 cmyodenmos ODO).

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (gacsl)
8
KonrakTHas paboTa, B TOM YHcCJIe: 64,3 64,3
AyIuTOpHBIE 3aHATHS (BCEro) 60 60
3aHgaTHSA IEKIUOHHOIO TUIIA 20 20
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTHYECKUE
3aHATHUS) B B
JlaGopaTopHblie 3aHITHS 40 40
HNHas KOHTaKTHasA padora: 4,3 4,3
KonTpons camocrositensHoi pabotsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3




CamocTosiTeibHasi padoTa, B TOM 4YHcJIe: 35,8 35,8
KypcoBas pabora - -
CamocTosTenbHOe U3YUECHUE Pa3/IesioB 8 8

CamormnoaroroBka (ImpopadoTKa U TOBTOPEHUE JIEKIIMOHHOTO 10 10
MarepHaja U MaTepraia yaeOHHKOB U Y4eOHBIX TOCOOMIA,
MIOJITOTOBKA K JJA00PATOPHBIM U MPAKTHYECKUM 3aHSITHSIM)

JomammHss pabora 9,8 9,8
IToAroToBKAa K TEKYyIIEMY KOHTPOJIIO 8 8
KouTtpoJsb: 26,7 26,7
MOATOTOBKA K 3a4eTy U DK3aMEHY 26,7 26,7
O0umas Tpy10eMKOCTh | 4ac. 144 144
B TOM YHCJIe KOHTAKTHAasi padoTa 64,3 64,3
3a4. eJ. 4 4

2.2 CTpyKTypa AMCUMUILJIMHBI:
Pacrnipenenenne BUI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM JUCIHILTAHBIL.
Pa3zzesnpl muCHUIUTHHBI, H3y4yaembie B 8 cemectpe (ounas ghopma)

KosngectBo yacoB
AynuropHas Bueaynuropna
Ne | HaumeHnoBanue pa3zaenoB (TeM) Beero pabora 51 pabota
JI I13 JIP CpP
1 2 3 4 5 6 7
Beenenue. TexHonornueckue
1 |mpouecchl cO3/1aHusl ANEKTPOHHOU 20 2 8 10
KOMIIOHEHTHOM 0a3bl
) Onepanuu ) IUIaHAPHO- 24 4 g 12
AMUTAKCUAIBHOW TEXHOJIOTHH
3 |OnuTakcuanbHbIE IPOLECCHI 21 4 6 11
4 |JIutorpaduyueckue npouecchl 22 4 8 10
Meronsl (dbopMupoBaHUs
5 |merupoBaHHBIX obnacreit B 26 6 10 10
HOJIYIIPOBOTHUKOBBIX MOJITOKKAX
Hmozo no oucuyuniune: 103 20 40 43

[Tpumeuanue: JI — nekuun, [13 — npaktuueckue 3anstust / ceMunapsl, JIP — nabopaTopHblie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyIeHTa

2.3 Coaepxxanue pa3aeioB JMCHUIIHHBI:

2.3.1 3auATHA JEeKIHOHHOr0 THIIA.

Ne HanmenoBanue Conepicanme paszena dopma TEKyIIEero
pasaena KOHTPOJIS
1 2 3 4

1. |BBenenue. [ToHATHE TEXHONIOTMYECKOT0 IPOIIECCA, KAK [IpoBepka
TexHomornueckue MOCJIe0BATENBHOCTHU CTaIuil 00pabOTKH MaTepUaoB. KOHCIIEKTa
MMponecChl CO3JaHUA ITonsTHe JIPIMI/ITpr}OII_[eﬁ CTaIuH TEXHOJIOTHYECKOI'O
AIEKTPOHHOU Ipolecca.
KOMIIOHEHTHO# 0a3bl. |OCHOBHBIE TEXHOJIOTUYECKUE TTAPAMETPHI, BIUSIOIINE




Ha CKOPOCTb, HAIIPABIICHUS TIPOIECCA U BBIXOJ TOTOBOM
MIPOTYKITHH.

[ToHsATHE OCHOBHBIX M BCIOMOTATEIIBHBIX
TEXHOJIOTUYIECKUX OTICpAIIHii, TIOHSITHE
TEXHOJIOTUYECKOTO MapIIpyTa.

Bgenenue.
TexHoJlornaeckue
MIPOIIECCHI CO3AHUS
ANEKTPOHHOU
KOMIIOHEHTHOM 0a3bl.

TexHOIOrnuecKuil IpoLece IPOU3BOACTBA
AJIEKTPOHHBIX CPEACTB KAK TEPMOJAUHAMUYECKAs
cuctemMa. XuMUYeCKasi TEpMOJIMHAMUKA
TE€XHOJOTMYECKUX IIPOLIECCOB.

Bompocsl o
KOHCIIEKTY

Onepanuu rmiaHapHo-
SMUTAKCUATBHON
TEXHOJIOTHH.

Knaccugukarus onepanuii riaHapHo-
AMHUTAKCUATBHOW TEXHOJOTHH B 3aBUCUMOCTH OT
XapakTepa BO3I[CﬁCTBHH Ha UCIIOJIb3YCMBIC MaTCPUAJIbI.
PoJib 1 MECTO IPOIECCOB OUHUCTKH B TEXHOJIOTHHU
MUKPO- U HAHODJICKTPOHHUKH. THIIBI 3arpsi3HEHUNA
MOJTOKEK B TEXHOJIOTUH MUKPO- M HAHOAJIEKTPOHUKH.
Crneunduka KOMIJIEKCHON OYMCTKHU HA Pa3IMYHbIX
CTaJUsIX TEXHOJIOTHYECKOTO MpoIiecca.
ANCOpOIIMOHHBIE TPOIIECCHI HA MOBEPXHOCTH TBEPIBIX
Ten. Aaresus mwieHoK. OcOOEHHOCTH MPOTEKAHUS
XUMHUYECKHUX PEAKIIM Ha TIOBEPXHOCTH pasjieia IBYyX
das.

PexomMeHganmu no onTuMaibHOMY HUCIIOJIb30BaHUIO
YKUJIKOCTHBIX M CyXUX METOJIOB OYMCTKH. THUITOBBIE
pPeuCOTYpPhI )KUAKOCTHBIX OTMBIBOYHEBIX CPCIA U
ra30BBIX CMECEeH, UCTIOIb3YEMbIX Ha IPOU3BOJICTBE.
MeTo 161 KOHTPOJIS YUCTOTHI ITOBEPXHOCTH.

['pynimoBoii onpoc
0 M3y4aemMou
TeEMe

Onepanuu I1aHapHO-
SMUTAKCUATILHOU
TEXHOJIOTUH.

[ToHsITHE ANTUTAKCHAIIBHOTO Mpoliecca KaKk OCHOBHOM
TEXHOJIOTMYECKON ONEpaluy MIAaHAPHON TEXHOJIOTUH.
Krnaccudukanus snutakcuanbHBIX TPOILIECCOB 0 THITY
PaCTYILEro SMUTAKCUATIBHOTO CJIOS: TOMOSIUTAKCHUS
(aBTOPIIUTAKCHS ), TETEPOINMUTAKCHSI, XEMOITUTAKCHS,
0 CTII0CO0Y €ro MojaydeHus: ra3odasHas, KUJIKOCTHAs,
MOJIEKYJIIPHO-TTYYKOBasI AU TAKCHUHU, STTUTAKCHST UX
METaIII-OPraHUYeCKUX COeTMHEHUH.

OcobeHHocTH, 00J1aCTH TPUMEHEHUS U (PU3UKO-
XUMHUYECKAsI CYITHOCTh KaXJI0ro U3
KJIACCU(PUKAIMOHHBIX TUIIOB ITUTAKCHATHHBIX
IIPOLIECCOB.

NunuBunyanbHbIi
OMpocC Mo
M3y4aeMoil Teme

Onepaunn nna”apHoO-|JIernpoBaHue pacTylMX SMUTAKCHAIBHBIX CIIOEB. IIpoBepka
SIUATAKCUATBHOU OCHOBHBIE METO/IBI KOHTPOJISL TOJIIIUHBI KOHCIIEKTa
TEXHOJIOT M. SIUTAKCUAIBHBIX CIIOEB.

Ha3snaueHnue u MeCTO CII0€B TUOKCHUA, HUTPUAA,

KapOua U OKCHHUTPHUAA KPEMHUS, B TAKXKE IPUMECHO-

CHUJIMKATHBIX CTEKOJI M TEXHOJOTHHA MHUKPO- 1

HaHORJIEKTPOHHUKH.
OnurakcuaabHble B03MOXHOCTH pa3IM4HBIX TUIIOB AUDJIEKTPUYECKUX Bormpocsl o
IIPOLIECCHI. IJICHOK BBITIOJHATH (PYHKIIMM MACKHPYIOIINX, KOHCIIEKTY

HU30JIUPYIOIIHX U ITAaCCUBUPYIOINX CJIOCB B




3aBUCUMOCTH OT UX TOJIIHUHBI, XUMHWYCCKOI'O CTPOCHUSA
1 TCXHOJIOTHH MMOJTYYCHUS.

CpaBHUTENBHBINA aHATU3 U (PU3UKO-XUMUYCCKAS
CYIITHOCTb MPOLECCOB (POPMUPOBAHUS
JURJIEKTPUYECKHUX CJI0EB 3a CYET MaTepuasa
KPEMHHEBOU MOJIIOKKH (TEPMUYECKOE U MIIa3MEHHOE
OKHUCJICHHE KPEMHHUS), a TAKXKE 32 CUET OCAXKICHUS
MaTepuaia cjaos, MOCTYHAIOIIEero U3 ra3oBoil (a3sl
(MMPOIUTUYECKOE U IIA3MOXHUMHUYECKOE OCAXKIECHUE).

DnuTakCcuanbHbIE
MIPOIIECCHI.

@DaKTOpPBI, BIAUSIONINE HA CKOPOCTh POCTA TJICHKHU H €€
(U3UKO-IIIEKTPHUUECKUE MTapaMeTphl (TNIOTHOCTb,
JMBJICKTPUIECKYIO TIOCTOSTHHYIO, YICIBHOE
COIMPOTHBIICHUE, dTIEKTPHUECKYIO TIPOYHOCTb, YIPYTHE
HATPSDKEHUS B CJI0E, KOJIMIECTBO 1e(PEKTOB U
IIPOKOJIOB).

PexoMeHgammu no ontuMaibHOMY ITPOBEACHUIO
poreccoB (GOPMUPOBAHUS TUIIIEKTPUIECKHUX CIIOEB
Ha pa3IMYHbBIX ATarax TEXHOJIOTHIECKOTO MpoIecca.
MeTo1bl KOHTPOJISI TOJIIMHBI M AJIEKTPHYECKUX
apaMeTPOB JUAJICKTPUICCKHUX CIIOCB.

I'pynimoBoii orpoc
0 U3y4aemMou
TeMe

Jlutrorpaduueckue
HPOLIECCHI.

Hasznauenue u MecTo TUTOrpapuuecKux MporeccoB B
TEXHOJIOTHH MOIYIPOBOJAHUKOBBIX Tpruoopos, UMC u
[EeYaTHBIX (KOMMYTALMOHHBIX) I1JIaT.
®otonurorpadus Kak HeMpepbIBHBIN LUK
[I0CJIEI0BATENbHBIX ONEPALUN HAHECEHHUS], CYLLIKH,
AKCIIOHUPOBAHUS, IPOSIBIICHUS U 3a0y0JIMBaHUS
¢doropesucTa ¢ nocaeayoumM GopMUpOBaHHEM
MacKH{ B TEXHOJIOTHUYECKOM ciioe. [Tonsitue
TEXHOJIOTHYECKOT O CJIOSI.

OU3UKO-XUMHUYECKas CYIITHOCTh U TEXHOJIOTUYECKHE
napaMeTpsl IPOBEICHMS POLIECCOB
autorpaduueckoro 1ukia. OCHOBHBIE 3aKOHbI
dboToxumun, GU3NKO-XUMHUIECKHUE CBONCTBA U TUTIBI
(boTOpe3UCTOB, CIOCOOBI COBMEIIEHUS (OTOIIA0I0HA C
MOJIVI0’KKOM, 0COOEHHOCTHU 3KCIIOHUPOBAHUS U
OCHOBHBIE HCTOYHHKHM BOZHUKHOBEHHUS Opaka npu
¢doronurorpadumn.

NunuBuyanbHbIA
onpoc

Jlutorpaduueckue
IPOLIECCHI.

dorormabsoHkl, TPEOOBAHUS K HUM, METO/IbI
U3roTOBIIEHUS (DOTOIIAGIOHOB, YAaJIeHHE
¢doropesucTa. YCoBepLUIEHCTBOBAHUS TPAIUIIMOHHOTO
crioco0a oronurorpaduu, TuTorpadus B 5K€CTKOM
yIabTpaduoIeTe, MHOTOCIONHBIE IIJICHKH PE3UCTOB,
oOpartHas goTtoauTorpadus.
OnexTpoHonuTOrpadus, peHTreHonuTorpadus,
HnoHoIuTOrpadus, X 00JacTu MPUMEHEHHUS,
IpeuMylIiecTBa (HeI0CTaTKH) 10 CPAaBHEHUIO C
doronurorpadueit, 0coOEHHOCTH PE3UCTOB U
111a0JIOHOB, cTepeosinTorpadus, HAHOTUTOTrpadusl.

[IpoBepka
KOHCIIEKTa

10.

MeTtonabl

[Tpomeccrl hopMupoBaHus JTETUPOBAHHBIX 00JIacTel B

VYeTHbI onpoc




dbopmupoBaHus
JIETHPOBAaHHBIX
obnacreil B
HOJIYIIPOBOTHHUKOBBIX
HOJJIOKKAX.

MOJTYIIPOBOTHUKOBBIX MOJIOKKAX METOAOM
TepMudeckoil mudy3un, KiaaccupuKaIus nporueccoB
BBICOKOTEMIIEpaTypHO# nuddy3un, odmactu
INPUMEHEHHS BBICOKOTEMIepaTypHoil nuddysumn,
IpEeuMyIIecTBa M HEJOCTATKH.

dusnueckue 0CHOBHI mporiecca auhdy3un, HakTopsl,
BIIMsIOMINE HA 3()()EKTHBHOCTH BHEPEHHS IPUMECH B
00bEM MOJTyITPOBOAHUKOBBIX MaTEPUAIIOB, MEXaHU3MBI
BBICOKOTEMIIEpaTypHO# nuddy3un, Moaenu

¢ GY3MOHHBIX IPOIIECCOB, KPUTEPHH BbIOOpa
nuddy3aHTOB.

11.

MeTtonanl
dbopmupoBanus
JIETUPOBAHHBIX
obnacreil B
MOJTYTIPOBOTHUKOBBIX
MTOJUTOKKAX.

HonHoe BHeApeHUE MPUMECH B 00bEM
MOJTYTIPOBOTHUKOBBIX MOJIJIOKEK, UCTOYHUKH HOHOB,
cucTeMbl (POPMUPOBAHUS U CENapallii HOHHBIX
My4YKOB, IPOGUIH pacCIpeIeIeHNs BHEIPEHHBIX HOHOB,
MPUMEHEHUS HOHHOTO JIETUPOBAHHUS B TEXHOJIOTHH
MUKPO- U HAHOAJICKTPOHHUKH; TEPMUICCKUH U
KOPITYCKYJIAPHO-TTY4€BOM OTKUT; CPAaBHUTEJIbHBII
aHaJINU3 MPOIIECCOB MOHHOTO JIETUPOBAHUS U
BBICOKOTEMIIEpaTypHOil uddy3uu.

MeTo 16l KOHTPOJIS TITYOWHBI 3aJIeTaHus
JIETUPOBAHHBIX 001aCTeH U POHIIS pacTpeaeTIeHHS
BHEJJPEHHOI MpUMeECH.

[IpoBepka
KOHCIIEKTa

2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
He npenycmoTrpensl

2.3.3 JlaGopaTopHbIe 3aHATHSI.

HaumenoBanue nabopatopHbix paboT

®dopma
TEKYIIETO
KOHTPOJIA

3

4

«Co31aHue TEXHOJIOTUYECKOM KapThl MPOU3BOACTBA MHUKPOIIEKTPOHHOTO
KOMIIOHEHTa».

3ammmra JIP

«HpOHGCCBI KOMIIJICKCHOM OYHMCTKH MNOAJIOXKEK U IJIIACTUH».
«Hpoueccm IIJIaHaApPHO-3IIUTAKCHAJIbHOI'O HapallruBaHUA
MOJIYITPOBOJHUKOBBIX MAaTCPUAJIOB».

CJIOCB

3ammwmra JIP

((HOJ'IyLIeHI/IC U aHAJIN3 MHUKPOCTPYKTYPbI TOHKHUX IUICHOK HUTpHOAa U OKCHUIA
KpEMHHA MCTOJIOM IIJNIA3SMCHHOT'O HAIIBIJICHHUS)).

3armwmra JIP

«TexHOMoTH4YeCKHe MPOIECChl U METOJIbI U U3TOTOBJICHHS (POTOIIA0TIOHOBY.
«TexHonmoruyeckue npouecchl PoToIUTOrpapuuecKoro UKIa.

3ammra JIP

((.HCFI/IpOBaHI/IC CJIOS MOJIMKPUCTAJUIMYCCKOI'0 KPEMHUSA aJIOMUHUCM)).

3ammra JIP

«HonyquHe 3allUTHBIX TIJICHOK JHUOKCHIa KpEMHU TEPMHUYCCKUM
OKHCJICHUCM KPCMHUAD.

3ammumra JIP

«M3roroBnenue GoTomadIoHOB-OPUTHHAIOB MYJIbTUIUIMKALMEH €IMHHUYHOTO
PUCYHKa».

3ammra JIP

((HOJ'Iy‘ICHI/Ie PUCYHKA HA IJIACTUHC KPEMHUS C TIOMOIIIBIO (I)OTOJ'II/ITOI‘pa(l)I/II/I».

3ammra JIP

«[lomydenwne p-n nepexonoB 1udPy3MOHHBIM JTETHPOBAHUEM).

3ammwmra JIP

10.

«[lony4yeHre OMHUYECKMX KOHTAKTOB TEPMUYECKHUM HCIAPEHHEM METAIOB B
BaKyyMe».

3ammra JIP

11.

«I/I3yqu1/Ie KOHCTPYKTHBHBIX 3JJICMCHTOB KOPITYCOB TOJYIIPOBOAHHUKOBBIX

npubopoB U UMCy.

3armmra JIP




JIP — 3amuTa 1ab0paTOpHBIX padoT.

JlaGopatopHble pabOTHI

BoimonHsAorcss B HOLL  «J/luarHocThka CTPYKTYpsl U CBOMCTB

HaHOMaTepHasioB» Kyb6aHCKOro rocyjapcTBEHHOTO YHUBEPCHUTETA.

B pesynbrare BhIMOIHEHUs Ta00pAaTOPHBIX pabOT y CTYACHTOB (DOPMUPYIOTCS M OIECHHBAIOTCS
tpedyembie PI'OC u OOII mns manpasinenust 11.03.04 DiekTpoHHWKa W HAHODJIEKTPOHUKA TPOQHIIS
«HanoTtexHonoruu B 3ekTpoHnKe» kommerenimu — OITK-8, T1K-8, ITK-15.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
CornacHo y4eOHOMY IUIaHYy IO JAHHOW JUCIHMIUTMHE HE MPEIyCMOTPEHBI KYpCOBBIC PaOOTHI

(TIpOeKTHI).

2.4 IlepeyeHb Y4YeOHO-METOAUYECKOr0 oOOecredeHUsl /I CAMOCTOSITEJIbHOH PadoThI
00y4yarIUXCs M0 JUCHUILIMHE (MO1YJIIO)

HaunmenoBaunue
pazzaena

IlepeyeHp yueOHO-METOIUUECKOT0 00eCIeUeH s JUCLIUIUIMHBI 110
BBITTOJIHEHUIO CAMOCTOSITEIBHOM paboThI

1 2

3

Bce paznenst

1. iBanoB, N.I'. OCHOBBI KBaHTOBOM 3JIEKTPOHUKU: yueOHOE
nocobue / N.I'. IBanOB ; MUHUCTEPCTBO 00pa30BaHMs U HAYKH
Poccuiickoit ®enepanuu, OenepanbHoe rocy1apcCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BHICIIETO
npodeccuonansHoro oopazopanus «kOxHbIN heaepanbHbINT
yauBepcuret", ®usznyeckuii pakynpret. - PocToB-0//1 :
WznarensctBo FOxHOTO henepansuoro ynusepcurera, 2011. - 174 c.
- ouosmorp. ¢: C. 168-169. - ISBN 978-5-9275-0873-0 ; To xe
[DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=241055

2. Ky3oBkuH, B.A. DnekTpoHuka. DnekTpopusnyeckue
OCHOBBI, MUKPOCXEMOTEXHUKA, IPUOOPHI U yCTPONCTBA : YUEOHHUK /
B.A. Ky3oBkuH. - Mocksa : Jloroc, 2011. - 328 c. - (HoBas
YuuBepcurerckas bubmuoreka). - ISBN 5-98704-025-6 ; To xe
[DnexTponHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

3. HanorexHnomoruu B snektpoHuke / mox pen. FO.A.
Yamieiruna. - Mocksa : Texnocdepa, 2013. - 688 c. : wi.,tadun.,
cxeM. - buoOi. B xH. - ISBN 978-5-94836-353-0 ; To xe
[DnexTponHsIii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=443325.

Y4yeOHO-MeTOANYECKHE MaTepuaibl I CAMOCTOSATEIBLHON pabOThl 00YJaroONIUXCs W3 YHCIIa
MHBAJIUOB U JIMI C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocrasnstorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HUX 3I0POBBS U BOCTIPHSTHS HHPOPMAIIUH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (hopme Ha s3bike bpaiins.
JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapaTra:



http://biblioclub.ru/index.php?page=book&id=241055
http://biblioclub.ru/index.php?page=book&id=89796
http://biblioclub.ru/index.php?page=book&id=443325

— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yyJaromxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jns hopmupoBaHus TPOPECCHOHATBHBIX KOMIICTESHIIMIA B MPOIECCE OCBOCHUS JAHMCIIUTLIHHEI
UCTIONIB3YETCSI TEXHOJIOTHS TPO(ECCHOHATBHO-PA3BUBAIONICTO OOYYCHUs, NpeAycMaTpUBaloIias He
TOJIKO TIepeaady TEOPETHYECKOro Marepualia, HO U CTUMYJIUPOBAHUE M PA3BUTHE MPOAYKTHBHBIX
MIO03HABATENBHBIX JICHCTBUN CTYJICHTOB (HAa OCHOBE IMCHXOJIOTO-TIEAArOTHYECKOW TEOPUHU MOITAITHOTO
(GOpMUPOBAHUS YMCTBEHHBIX JCHCTBHI). AKTHBH3aIlMM W WHTCHCH(DHUKAIMU TO3HABATECILHOTO
nporecca  CIIOCOOCTBYIOT — HWCIIOJIB30BAaHHE  IEAArOTHYECKOW AIBPUCTHKHM M MOJICIHPOBAHHE
IPOOJIEMHBIX CUTYalLlUH.

B niporiecce npenogaBanus AUCIUTUIAHBI UCIIOJIB3YIOTCS CIICIYIONIHE METOIBI:

— JICKLIUH;

— JIOMAITHHUE 3aJ[aHUS;

— IpOOJIEMHBIC 3a/IaHUS;

— MHMBUIYyaJIbHbBIC IPAKTHYCCKUE 3a/IaHUS;

— KOHTPOJIBHBIE OTIPOCHI;

— nmyOinyHas 3ammra 1a00paTopHbIX padoT;

— KOHCYJIbTAIIUU MPENOJABATEIICH;

— caMoCTOsITeNIbHAs paboTa CTYJICHTOB (M3yYCHHUE TEOPETUUYECKOTO MaTepuaia, MoJAroTOBKa K
71a00paTOPHBIM 3aHATHUSM, BBITIOJTHEHUE TOMAIIHUX paboT, IOJrOTOBKA K OIPOCY U 3a4eTy).

B pamkax 151a0OpaTOpHBIX 3aHATHH TPUMEHSIOTCS METOJbI IPOCKTHOTO OOy4YCHHS,
WCCJICIOBATEIILCKAE METOJbI, TPEHWHTOBBIE (POPMBI, METOJ KOHKPETHBIX CHTyarui. B mpormecce
CaMOCTOSITCIIbHOW  JICATEIbHOCTH CTYJACHTHI OCBaWBalOT W aHAIM3HPYIOT MEPEOBOH HAy4YHO-
MCCIIEIOBATEIILCKUI OIBIT, MCIIOJIB3YSl MMEIOIIYIOCS JUTepaTypy ¥ HH(OpMAIMOHHBIE TEXHOJOTHH,
3HAKOMSITCSI C OCHOBHBIMH HAayUHBIMH KypHaJlaMd IO BOINpPOCAaM H3Y4eHUS (UZUKO-XUMHUECKUX
CBOMCTB HAHOCTPYKTYP pPa3jMYHBIX THIIOB, BBICTYIAIOT C JOKJIAaJaMU Tepea OJHOKYPCHHKAMH,
HAKaIJIMBAIOT Oarak 3HaHW, TOJIE3HBIX I BHIOTHEHUS BBIMTYCKHOW KBATH(PUKAITMOHHON pabOTHI.

ConpoBOXIeHNE CaMOCTOSITEIBHON pabOTHl CTYACHTOB TaK)KE OPTaHU30BAHO B CIICAYIOIIMX
dopmax:

— ToAapoOHOEe W3y4YeHHWE HEKOTOPBIX pa3leNioB JUCHHUILIUHBI TOCPEICTBOM HU3yUCHHS
PEKOMEHIyeMOM JOTOIHUTEIbHON JIUTEPATYPHI;

— MoApOOHOE W3YYeHHE HEKOTOPHIX pa3JesioB JAMCHUIUIMHBI TOCPEACTBOM MOJTOTOBKH
COOOIIIeHUH, Tpe3eHTaIH, TyTeM HalucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIMH JUIS PA3bsICHEHHWS MPOOJIEMHBIX MOMEHTOB IIPH CaMOCTOSITEIIBHOM
pacIIMpeHHOM U3YUY€HUU pa3/ieJOB TUCITUTUIUHEIL.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCTIOIb3YEMBbIE B y4€OHOM IIPOIIeCcCe:

— JIGKIIMH C TTPOOJIEMHBIM U3JI0KEHHUEM;

— 00CYXJIEHHE CII0’KHBIX BOITPOCOB U TPOOIEeM;

— IPUMEHEHHUE METOa KOHKPETHBIX CHTYAIIHi.

HHTepakTuBHBIC 00pa30BaTEIbHBIC TEXHOJIOTHHU, UCTIONB3YeMbIC B aYTUTOPHBIX 3aHATHSIX

— JIEKIHSI-TIpecCc-KOH(epeHIus;

— JeKuus-oecena;

— OpPraHU3AIMOHHO-TUYHOCTHAS UTPA.

JUis U1 ¢ OrpaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI IIPEIYCMOTPEHA OpraHU3aIns
KOHCYJIBTAIMH ¢ UCTIONIF30BaHUEM IJIEKTPOHHOM MOYTEHI.

NHTepakTUBHBIC 00pa30BaTebHbIC TEXHOJIOTHH

Ceme Bup 3ansiTus Hcnoab3yembie uHTepakTuBHbIe | Kosmmuec
cTp o0pa3oBaTe/IbHbIC TEXHOJIOTHH TBO
4acoB




Jlexknus Ne 1. Beenenue. | Jlekuus-npecc-koHdepeHuus. 2
TexHonornueckue nponecchl | TexHOJIOrn4eckuii mporiecc.
CO3J1aHUsA JJIEKTPOHHOU
KOMITOHEHTHOM 0a3bl.
Jlexuus Ne2-3. Omnepauuu | Jlekuus-npecc-KoHpepeHuus. 4
IJITAHAPHO-3MUTAKCHATBHOMN 1. [Ipoueccol MHKPO- u
TEXHOJIOTHUH. HAaHOTEXHOJOTUNA HAaHOAJIEKTPOHUKH.
2. Metoabpl KOHTPOJS TOJIIHUHBI
AMUTAKCUAIBHBIX CIIOEB.
Jlexkiuss  Ned-5. DOnurakcuanbble | Jlekuus-nmpecc-KoHpepeHus. 4
MPOLIECCHL. 1. dusnexkrpuueckue mienku B MC.
Meronsl ux MOJTyYEHUSI.
TexHomoruu W3TOTOBJICHUS
rubpuaabix UC.
2. ®dakropbl, BIMSIOIIME  Ha
YAEJIbHOE CONPOTUBIICHUE IIJICHKH.
Jlekust Ne 6-7. Jlutorpaduueckue | Jlekuus-oecena. 4
MIPOLIECCHI. 1. Texuomoruss nutorpaduuecKux
IIPOLIECCOB.
2. ®oronutorpadus. M3rorosineHue
(dhoTo11a0I0HOB, METO/IbI
YMEHBIIEHUS TEXHOJIOTHYECKOU
HOpMbl. CoBMellleHHE I1a0JIOHOB C
HOJJIOKKOM.
3anstue nadoparopHoro tuna Ne 1- | OpraHu3anuoHHo- 6
3. Bsenenune. TexHomormueckue | 1esiTeJIbHOCTHASI HTPA HA TEMY:
mporecchl co3nanus AMekTpoHHou | 1. «CozmaHue  TEeXHOJIOTHYECKOM
KOMITOHEHTHOH 0a3bl. KapThl IIPOU3BOJCTBA
MHUKPOIJIEKTPOHHOTO KOMIIOHEHTA
2. «IIpomeccor KOMILIEKCHOMN
OYMCTKH TOJJIOKEK U TUTACTUH.
«ITpoueccer MJIaHapHO-
AMUTAKCUAIBHOTO HapalMBaHus
CJI0€EB MOJTYIIPOBOJHUKOBBIX
MaTepuaIoBy.
Hmoeo: 20

4. OueHoYHbIe CpeICTBA [JIsl TeKYLIero KOHTPOJIS YCIeBAeMOCTH W MPOMEKYTOUYHOI
aTTecTaluu.

OneHOYHBIMU CPENICTBAMU Ui TEKYIIETO KOHTPOJS yCIIEBAEMOCTH SIBISFOTCS: JIEKIUSA-TIPecc-
KOH(epeHIHs, JeKIusI-0ecena, OpraHU3allOHHO-ICATEIIbHOCTHAS Wrpa, TPOBEPKAa KOHCIIEKTA,
BONPOCHI IO KOHCIIEKTY, TPYIIOBOM OMPOC MO H3y4yaeMOi TeMme, HWHIWBHUIYaIbHBIH OMpPOC IO
M3y4aeMoOU TeMe, YCTHBIHN ONpoc, 3aliuTa 1abopaToOpHOM paObOTHI.

4.1 ®donx OLEHOYHBIX CPEACTB I MPOBeAeHHUs TEKYIEero KOHTPOJIS.

4.1.1 Ipumepsl 3a1aHUIi 115 TOMallIHell padoThI

1. Tlpeanoxxkure U 0OOCHYHTE CXeMy TEXHOJOTHYECKOW KapThl CO3JIaHUS KPEMHHUEBOTO AUOAA
Ha OCHOBE CTPYKTypbI LIIOTTKH.

2. Ilpennoxute W OOOCHYHTE CXEMYy TEXHOJIOTHYECKOW KapThl CO3/IaHUsS TE€PMaHHEBOTO
TYHHEJIBHOTO IUOJA.

3. Ilpemnoxute W OOOCHYHTE CXeMy TEXHOJOTMYECKOHW KapThl CO3JIaHUS JETEKTOPHOTO
dbotonuona nns 6mwkaero MK-amanasona.



4. Tlpennoxute M OOOCHYHTE CXE€My TEXHOJOTHUECKOW KapThl CO3/aHUS JETEKTOPHOTO
dboTtonuona niust omkHero Y d-auamnazoHa.

5. lpennoxure u 000CHYHTE CXeMy TEXHOJOTHYECKOW KapThl CO3JaHHS TOHKOILJICHOYHOTO
€MKOCTHOTO yCTPOICTBA.

Ilepeuenv yacmeti KomMnemenyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCIEOM:

OIIK-8: 3HaTh 0COOEHHOCTH HCIOJb30BAHUS HOPMATHBHOM JOKYMEHTALMU IO TEXHOJOTHH
IIPOM3BOJICTBA U3AEIUN IEKTPOHUKH, MUKPO- U HAHO3JIEKTPOHUKH.

I1K-8: 3HaTh T€XHOJOTUM MPOU3BOACTBA MATEPHAIIOB U U3JIEIUN IEKTPOHHON TEXHUKHU; YMETh
COCTaBJIATh MApIIPYTHbIE KAPThl U TEXHOJIOIMUYECKYIO JOKYMEHTALUIO JUIsl IPOBEACHUS.

IIK-15: 3HaTh XapakTEpUCTUKU U MPUHLMIIBI pabOThl U3MEPUTEIBHOIO, AMATHOCTUYECKOTO,
TEXHOJIOTUYECKOT0 00OpYAOBaHUS Ui NPOU3BOACTBA 3JIEKTPOHHOM KOMIIOHEHTHON 0a3bl; BIAJCTh
HOBBIMH  TEXHOJIOTHSIMH,  oOecrmeunBalOmuMu  3(Q(OEKTHBHOE  CEPBUCHOE  OOCIY)KHBAHHE
U3MEPUTENIBHOTO, AUArHOCTUYECKOT 0, TEXHOIOTNYECKOT0 000PYL0BaHMS.

Kpumepuu oyenxu:

- OLIEHKa «OTJMYHO»: CTYJIEHT CBOOOJHO OTBEYAET Ha BOMIPOCHI, AKTUBHO Yy4YacTBYET B
JUCKYCCUM M B pabOTE HAayyHOro KOJUIEKTHBA, peYb OTJIMYAETCS I'PAaMOTHOCTHIO, MCIOJIb30BAHUEM
npo¢eCcCHOHATBLHO-OPUEHTUPOBAHHON TEPMUHOJIOIUHU; JOIYCTUMBl 3aMUHKH M HENPOJODKUTEIIbHBIE
OCTaHOBKH;

- OLICHKA «XOPOLIO». CTYJCHT OTBEYACT Ha JIaHHbIE BBIIIIE BOIPOCHI, YUACTBYET B JUCKYCCUU U
B paboTe HAy4YHOTO KOJUJIGKTHBA, pE€Yb OTJIMYAETCS TPAaMOTHOCTHIO,  HCIIOJIb30BAaHHEM
npo¢eCCHOHATBLHO-OPUEHTUPOBAHHON TEPMUHOJOIMM; HO TPUCYTCTBYIOT HENPOAOIKUTEIbHBIC
OCTaHOBKHU U HETpyOble OMINOKH;

- OIICHKAa «YyJAOBJETBOPHUTEJbHO»: CTYAEHT HE JaeT IOJHOLEHHOIO CBSI3HOIO OTBETa Ha
BOIPOC, HO KOMMYHHMKATUBHBIA 3aMbICE]l IPOCMATPUBAECTCS U B LIEJIOM COJIEP)KAHUE MOXKHO CUUTATh
BEPHBIM, Y CTYyJI€HTa MPUCYTCTBYIOT HEKOTOPbIE TPYAHOCTU B yyacTuu B Oeceie M paboTe B HAYYHOM
KOJIJICKTHBE, OOJIBIIIOE KOJMYECTBO OIIMOOK B ONPEASIICHUH pad04YnX MOHSATHI; CTYACHT HE BIaJeeT B
JIOCTaTOYHOM CTENEeHN HaBBIKOM (DPUII0IOrMYECKOro aHaIu3a TEKCTOB POMAaHTU3Ma U pealn3Ma;

- OLEHKAa «HEeyJO0BJEeTBOPHUTEJBbHO». CTYJICHT HE JaeT CBA3HOI'O OTBETa Ha BOIPOC WM
BBICKa3bIBaHUS TOBEPXHOCTHBI M HESCHBI, Y CTYIECHTa TPYJHOCTH B ydacTHH B Oecene U pabore B
HAayYHOM KOJUIEKTHBE, OOJIBIIOE KOJIMYECTBO OIIMOOK B ONpeIeIeHUH pabounX MOHATUH.

4.1.2 TIpumepbl BAPMAHTOB KOHTPOJIbHBIX padoT, TECTOB

KonTtponsHast paborta no pazneny «JIutorpadpudeckne mpomeccon.

1. KakoBo Ha3zHaueHHE W MECTO JUTOrpapUuecKHX MPOLECCOB B TEXHOJOTMM IMPOM3BOJICTBA
COBPEMEHHBIX TOJIYIIPOBOAHUKOBBIX IIPHOOPOB?

2. KakoBbl 0CHOBHBIE oniepaiuu potonurorpadun?

3. KakoBBI OCHOBHEBIE OTIEpAIMX JIEKTPOHHOHN JIUTOrpaduun?

4. KakoBbl OCHOBHBIE OIIEpAIIM PEHTTEHOBCKOM IUTOrpaguu 1 MOHHOM JTUTOrpaduu?

Ilepeuenv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM:

OIIK-8: ymerp paboTaTh C HOPMATHBHOM JOKYMEHTAalMEH IO TEXHOJOIMM IPOMU3BOJICTBA
U3JIENTN SJIEKTPOHUKH, MHKPO- U HAHODJICKTPOHUKH.

I1K-8: 3HaTh T€XHOJOTUH MPOU3BOCTBA MATEPHATIOB U U3JI€IHUN JIEKTPOHHON TEXHUKHU; YMETh
COCTABJISATh MApPIIPYTHBIE KAPTHI U TEXHOJIOTHUYECKYIO JOKYMEHTAIIUIO JUISI TPOBEICHHS.

[1K-15: BnameTh HOBBIMH TEXHOJOTHUSIMH, obOecrednBaromMu 3((HEKTHBHOE CEPBUCHOE
00CITy’)KNWBaHNE U3MEPHUTEIHHOTO, TUArHOCTHIECKOTO, TEXHOJIOTHYECKOT0 000pyT0OBAHNS.

Kpumepuu oyenxu:

OneHka «3a4TeHO» CTaBUTCS, €CIM MPOACMOHCTPHPOBAH JIOCTATOYHBIH  YPOBEHb
SPYIUPOBAHHOCTH CTYIEHTa, BBIBOJBI M HAOMIONEHHUS CaMOCTOSTENbHBI, COONIO/IEHA KYyJIbTypa
YCTHOTO W MACHMEHHOTO M3JIOKEHHS MaTepHralia U B IEJIOM MPOJEMOHCTPHUPOBAHBI 3HAHUS U YMEHUS
HEO0XO/IMMBIX KOMIIETEHIUH.

O1eHKa «He 3a4TeH0» CTaBUTCS, €CIIA CTYACHT HE MOXKET JIaTh MpaBHIIbHBIE OTBETHI Ha 80%
BOIIPOCOB MJIM HE COOJIIOJICHBI XOTs ObI 2 U3 OCTAaBIIUXCS TPEOOBaHUIA.



4.2 ®oHJ OLIECHOYHBIX CPEACTB ISl MPOBeIeHUs MPOMEKYTOYHOH ATTECTALMH.

4.2.1 Bonpochl, BLIHOCHMbIe Ha 3K3aMeH Mo AucuuIInHe «TeXHoJ0rum npou3BOACTBA
3J1eKTPOHHOH KOMIIOHEHTHOH 0a3bl» /UIsi HaNpaBJIeHWsl NOATOTOBKH /IS HAINpPaBJeHUs
noaroroBkn 11.03.04 DiexkTpoHnka W HaHOJJIeKTpPOHHUKa npopuias «HanorexHosormu B
3J1eKTPOHHKE).

Bonpocs! 1J1s1 IOATOTOBKH K 9K3aMEHY

1. Texoporuecchl B MUKPOIJIEKTPOHUKE.

2. Knaccudukanust omnepauuil IUIaHAPHO-3MUTAKCHATIBHONH TEXHOJIOTHH B 3aBUCHMOCTH OT
XapakTepa BO3ACHCTBHS HA UCIOJIb3yEMbIE MaTEpUaIbl, LIEJIU ONEPAllMd U KOHEYHOTO Pe3yNbTaTa.

3. Haznauenue onepanuii OUNCTKUA B TEXHOJIOIMH MUKPORJIEKTPOHUKH, TUIIBI 3arPSI3HEHUH U X
VCTOYHUKH.

4. OOmas kinaccu(UKanus METOJIOB OYMCTKHU IMOJJIOKEK, MX HA3HAUYCHHUE U BO3MOXKHOCTH.
[IpenmMy1iecTBa 1 HEAOCTATKU PA3JIMYHBIX METONOB OUUCTKHU MOJIOKEK.

5. JKugkocTHasi OYMCTKA NOJUIOKEK B TEXHOJOTMM MHUKPOIJIEKTPOHUKU: WX Ha3HA4YECHHE,
BO3MO>KHOCTH, IIPEUMYIIECTBA U HEAOCTATKU.

6. [loHsiTHE MONMPYIOLIUX, CETEKTUBHBIX U aHU30TPOIHBIX TPABUTEIEH.

7. Knaccugukanus, BOSMOXXKHOCTH, IPEUMYIIIECTBA U HEOCTATKU CYyXHX METOAO0B 00pabOTKH
MOJIJIOKEK MIPU UX OYUCTKE.

8. OnurakcuanbHOE€  HapallMBaHUE  IMOJIYNPOBOAHMKOBBIX  cioeB.  OmnpexnencHue
AIUTAKCUAIBHOTO HapallMBaHUsI CJIOEB.

9. IloHsTHE TOMO3IIUTAKCUHU (ABTOMUTAKCUH ), XEMOIIUTAKCUHU, T€TEPOIMUTAKCHH.

10. ®usuko-xuMHUEcKas CyHUIHOCTh razoa3Hoil snutakcuu. MakTopbl, OT KOTOPBIX 3aBUCHUT
CKOpPOCTb POCTA 3MUTAKCHATIBLHOIO CJI0S ¥ ero kauyecTBo. O00OIIeHHAs! CTPYKTYpHAsl CXeMa YCTaHOBKHU
ra3oga3Hoi SMUTAKCHU.

11. ®usuko-xumuyeckass CYHIHOCTb IIPOLIECCOB aBTOJETUPOBAHMs IPU  peallu3aluu
razo)asHOTO  HapalmMBaHWs  OSNUTAKCHAIbHOM  TieHKH. [IpenMymiectBa W HEIOCTAaTKH
aBTOJIETMPOBAHUS.

12.  XKunkodasnas odnuTakcHs: ONpEJCICHHE, Ha3HA4YeHHe, 00JIacTb MPUMEHEHUS,
IIPEUMYILECTBA U HEOCTATKHU.

13. OOmias kinaccuguKkanys, HOMEHKJIaTypa U Ha3HAaYeHHE MACKUPYIOLIUX, U30JUPYIOUUX U
NaCCUBUPYIOLIUX CJIOEB, UCIOIb3YEMbIX B TEXHOJIOTUU MUKPOIEKTPOHUKH.

14. HasHaueHume © TpPUMEpbl HCHOJB30BaHUS TOHKMX IUIeHOK SiO2 B TEXHOJIOTUH
MHUKPO3JIEKTPOHUKH.

15. Ha3HaueHuWe ¥ TPUMEpHl HCIOJBL30BAHUS TOHKUX IUICHOK SisN4 B TexHONOTUH
MHUKPO3JIEKTPOHUKH.

16. Ha3zHaueHnwe ¥ mHpuUMepbl HCHOJB30BAHUSA IJIEHOK M CIIOEB MOJUKPUCTAIIIMYECKOIO
KPEeMHHUS U KapOHJla KpeMHUS B TEXHOJIOTUU MUKPO3JIEKTPOHUKH.

17. ®u3nko-XxuMHYECKasi CYIIHOCTh TEPMUYECKOIO OKHCIICHHS] KPEMHHUS IS LEeJed CO3JaHus
ToHKHX TUIeHOK SiO;. [IpombliieHHas peanu3aiys npolecca norydeHus mieHok SiOo.

18. ®Du3NKO-XMMHYECKasl CYIIHOCTh MUPOJIMTUYECKOTO U IUIA3MOXHUMHUYECKOTO OCaXJEHUs
ieHok SiO2

19. CpolicTBa M Ha3HAYEHUE IUICHOK «HUTPHUAA KPEMHHS», NMPHUMEHSIEMBIX B TEXHOJIOTHHU
MUKPOZJIEKTPOHUKHA. MeToapl MONYy4eHHs IUIEHOK HUTpUJA KPEMHMS: MPsSMOE a30THUPOBAHME,
MUPOJIUTUYECKOE OCAXKIEHUE, HUTPUPOBAHUE TaJIOT€HU]I0OB KPEMHHSI.

20. Meroasl mosyyeHus, CTpyKTypa M CBOMCTBA MOJMKPUCTAUIMUECKUX IUIEHOK KPEMHMS,
MPUMEHSEMbIX B TEXHOJOTMM MHKPOAJIEKTPOHUKH. [IpenmMyiiectBa M HEOOCTaTKU THUIPHUIHOTO U
XJIOPUJTHOTO METO/IOB.

21. Ilonsatue nurorpaduveckoro mpouecca B TEXHOJIOTUH MUKPOAIEKTPOHUKHU. OrpeneneHue,
BO3MOXHOCTH JIMTOTpa(uu, JTOCTOMHCTBA M HEIOCTATKH, CTAJAMU JIMTOrpadudeckoil oOpaboTKH Kak
MOCJIEI0BATEIHLHOCTH OCHOBHBIX M BCIIOMOTATEIbHBIX TEXHOJOTUYECKUX OTepariil.



22. Knaccudukanust JTuTorpapuueckux IMPOLECCOB: B 3aBUCHMOCTH OT Croco0a ImepeHoca
n300pakeHHsl Ha MOJUIOKKY, B 3aBUCUMOCTH OT THIA HCIOJIb3yEMOIO PE3UCTa, B 3aBUCUMOCTH OT
JUITMHBI BOJIHBI UCIIOJIB3YEMOTO U3JIy4YEHUS.

23. Ha3naueHue (OTOPE3UCTOB M HX THUIIBI, NPUMEHSEMBIX B TEXHOJIOTUU H3TOTOBIICHUS
pa3IMYHBIX TUIIOB MUKPOCXEM U ME€YaTHBIX ILJIaT.

24. ®Du3MKO-XMMHUYECKasi CYIIHOCTb AKCIOHUPOBAHMS W HPOSBICHUS PaA3IMYHBIX THUIIOB
(hoTOpE3UCTOB.

25. OCHOBHBIE METOJIbl HAHECEHUS U CYIIKH (OTOPE3HCTA.

26 Onepanuy COBMEIIEHUS U KCIIOHUPOBAHUS NPU peaiu3aliy JUTorpaduueckoro npoiecca
B TEXHOJIOTMM MUKPO3JIEKTPOHUKH.

27. HasHaueHme W peanusamus oOIepaluil CYIIKA TpH TMPOBEACHUU JIMTOTpaduuecKoi
00pabOTKH MOTYIPOBOJHUKOBBIX TUIACTHH B TEXHOJIOTHH MUKPOIIEKTPOHHUKH.

28. Ha3nauenue um MecTO omepaunuil TpaBJIEHHUs B IUIAHAPHO-3MUTAKCHUAIBHOW TEXHOJIOTHMHU
(bopMHpPOBaHUS MUKPOSJIEKTPOHHBIX CTPYKTYP.

29. Ou3MKO-XMMHUYECKas CYIIHOCTh XMMHUYECKOIO TPAaBJICHUS TEXHOJIOTMYECKUX CIIOEB B
TEXHOJIOTUM MHUKPOIJIEKTPOHUKHU. [IpuMepbl TEXHOJIOIMUYECKUX CJIOEB U CIOCOOBI MX KUJIKOCTHOTO
TPaBJICHMUS.

30. Knaccudukanms MeTomoB O€3KUAKOCTHOTO TPABJICHUS TEXHOJIOTHYECKHX CIIOEB B
TEXHOJIOTUM MUKPO- M HAHOIJIEKTPOHUKHU.

31. Ha3znaueHue u MeCTO onepanuil mia3MOXUMHUYECKOT0 TPaBJICHUS Pa3InYHbIX MaTEpUAJIOB B
TEXHOJIOTUM MUKPO3JIEKTPOHUKH.

32. Ha3naueHue W MeECTO JIy4eBBIX TEXHOJIOTHH NpH 00pabOTKe MOUIOKEK B TEXHOJOTHH
MHKpPO- ¥ HAHOBJIEKTPOHUKH.

33. Ha3znauenue W MecTO Jy4eBBIX TEXHOJIOTHH IMpu 00pabOTKE MOUIOKEK B TEXHOJOTHU
MHUKpPO- ¥ HaHORJIEKTPOHUKHU. KOHCTpyKIMM, Ha3HaUeHHWE W MPUHLUI JEHCTBUS MCTOYHHMKA HMOHOB C
BY nHaykTopomM U MOHHOrO HcTOYHUKA [IeHHMHTa.

34. Ha3znaueHue M MecTO Jy4eBBIX TEXHOJIOTHMH IMpu 00pabOTKE MOUIOKEK B TEXHOJIOTMU
MUKpPO- U HaHO3JIEKTPOHUKH. KOHCTpyKILIMY, HAa3HAUEHNE U IPUHIMIIBI JEMCTBUSI HOHHBIX HCTOYHUKOB
Hunbcena u Mopo3osa.

35. CnocoObl ynaneHust cios (orope3ucra ¢ MOAJIOXKKH: CpaBHUTENbHAsI XapaKTEepUCTUKA
Pa3INYHBIX CIIOCOOOB C YKa3aHUEM MOCIIE0BATEIbHOCTH ONepalni, UCIIOJIb3YyeMOTro 000pyI0BaHUs U
MaTepuasoB (ChIPbs).

36. IloHATne NMPOEKUMOHHOM M KOHTakTHOM (oTonurorpadguu. Ontudeckue 3¢(dexTs mpu
doTonmurorpadum.

37. DOnektpoHonuTorpadus: onpenereHue, OCOOCHHOCTH pealu3aliy, MpeuMyIlecTBa |
HEJ0CTaTKU M0 CpaBHEHMIO C poTomuTorpaduei.

38 DneKTpOHOPE3UCTHI: MX XAPAKTEPUCTUKH (UyBCTBUTEIBHOCTb, KOHTPACT, pa3pellaromias
CIOCOOHOCTB, IJIA3MOCTOMKOCTh, TEMIIEpAaTypa CTEKJIOBAHMS, KPOIOIIasi CIOCOOHOCTh) U METOJIBI UX
KOHTPOJIS.

39. MexaHu3Mbl M 3aKOHOMEPHOCTH pealM3allM 3JIEKTPOHHO-TyYeBOM JUTOrpaduH.
3aBucuMOCTH (POPMBI KJIMHA MPOSBICHUS Ha Pa3IMYHbBIX MO TOJIIMHE CIO0SAX IEKTPOHOPE3UCTA.

40. Pentrenonmurtorpadus: omnpeneneHue, OCOOEHHOCTH pealu3allid, MpPeuMyllecTBa H
HEJIOCTAaTKU O CpaBHEHMIO ¢ oTonuTorpaduei u snekTpoHonuTorpadueit

41. TexHomorusi U3rOTOBIIEHUS peHreHomabaoHOB. TpeOoBaHuUs, TMpeAbABISIEMbIE K
PEHTIeHOIA0IOHAM.

42. OO6oO0meHHas XapakKTepUCTUKa OOOpPYAOBAHUS MJis PEHTTeHONMUTOrpaduu: OJOK cxema
YCTAHOBKH, TpeOOBaHUS, MPeIbsIBIIEMble 000PYJOBAHUIO, OCHOBHbBIE KOHCTPYKLIMOHHBIE Y3JIbI.

43. XapakTepucTuKa METOJOB, UCIOJIb3YEMbIX B TEXHOJIOTUH MHMKPO- U HAHO- AJIEKTPOHUKH,
JUIs CO3/1aHusl B 00BEME MOJIYTIPOBOAHUKOBOM MJIACTUHBI YUYACTKOB € 3a/JaHHON BEJIMYMHOMN YAEIHHOTO
COTPOTUBIICHUS.

44. BeicokotemnepatypHas nud¢ysus. HazHaueHne u xapakTepucTHKa MeToja. MexaHHu3Mbl
mubdy3un npuMecu B OTYIPOBOTHUK.



45. BeicokoremnepatypHas aup¢y3us. Bumbl ¥ HCTOUYHUKM JIETUPYIOIIMX HPUMECEH,
UCIIOJIb3YEMbIE B COBPEMEHHON TEXHOJOTHH MHUKPO3JIEKTPOHUKHU. MoJenu pacupeneneHus IpuMecu
npu auddysun.

46. CriocoObl MpoBeJeHUs ABYXCTAIUHHON BBICOKOTEMIIEpaTypHOH nuddy3un mnpumecu B
IIOJIYTIPOBOJTHUK.

47. XapakTepuCTHKa TEXHOJOTHYECKOro 0O0OpyAOBaHMS Juisl MpoBelneHus aupdy3uu B
«OTKPBITOH TpyOe» U B 3aMKHYTOM 00beMe (aMIyJIbHBIN U OOKC METO/IbI).

48. OOmas xknaccudukanmuss W BHABI J1e()EKTOB, BO3HUKAIOIIUX IPU  peaTu3aliu
BBICOKOTEMIIEpaTypHOil uddy3un nmpumecu B 00beM MOTYIPOBOJHUKA U IIYyTH UX YCTPAHEHHUSL.

49. VloHHoe BHEApPEHHE NMPUMECH B 00BEM MOIYyNpoBOJHHMKA. HazHaueHue, BOZMOXKHOCTH U
o0yacT MpUMEHEHHsI TaHHOW TEXHOJIOTHYECKOHN OINepalyi.

50. Kimaccudukamust 000pyAoBaHUS IS HOHHOTO BHEAPEHUS TMPUMECH B 00beM
nonynpoBogHuKa. KoHCTpykiimonHoe odopmiieHne yCTaHOBOK MOHHOTO BHEIpEHUs (MMILIAHTAIUH,
JIETUPOBAHMS) M Ha3HAYEHUE OT/ACIBHBIX OJIOKOB.

Ilepeuens yacmeti komnemeHyull, NPOBEPEMbIX OYEHOUHbIM CPEOCBOM.:

OIIK-8: 3HaTh 0COOEHHOCTH HMCIOJb30BAHUS HOPMATHBHOM JOKYMEHTALMU IO TEXHOJOTHH
MIPOU3BOJICTBA M3ACTUIN SIEKTPOHUKH, MUKPO- U HAHOAJIEKTPOHHUKHU; YMETh paboTaTh ¢ HOPMATHUBHOU
JOKYMEHTaIMel 10 TEXHOJIOIMH MPOU3BOACTBA MU3JEIUI 3JIEKTPOHUKH, MUKPO- U HAHORJIEKTPOHUKH,
BJIa/IeTh HH(POPMAIIMOHHBIMH TEXHOJIOTUSIMH 10 TTOUCKYHOPMATUBHOM JOKYMEHTAIIMH MO TE€XHOJIOTUU
IIPOU3BOJICTBA U3EIUN IEKTPOHUKH, MUKPO- U HAHORJIEKTPOHUKH.

[1K-8: 3HaTh TeXHOJIOTHH MPOU3BOACTBA MATEPHATIOB U U3ICIUNA SJICKTPOHHOU TEXHUKHU; YMETh
COCTaBJISITh MapIIPYTHbIE KapThl U TEXHOJOTMYECKYIO JIOKYMEHTALMIO il NPOBEACHHUS; BIAJETh
HABBIKAMHU  BBINIOJHEHUS  TEXHOJOTMYECKHX  ONepaluid MO TOATOTOBKE U  IPOBEIEHUIO
TEXHOJIOTMYECKUX IPOLECCOB MpU IPOU3BOJICTBE U HCIOJB30BAHUM MAaTEPUATIOB M HU3JEIUN
JIEKTPOHHOU TEXHUKH.

[1K-15: 3HaTh XapakTEpUCTUKU U MPUHLMIBI pabOThl U3MEPUTEIBHOIO, AMArHOCTUYECKOTO,
TEXHOJIOTHYECKOT0 OO0OpYyIOBAaHUS [Jsl MPOU3BOJACTBA JJIEKTPOHHON KOMIIOHEHTHOW 0a3bl; yMETb
IPOU3BOJIUTH ONEpPAlMU [0 CEPBUCHOMY OOCIYXHBAaHUIO M3MEPUTEIBHOIO, IUArHOCTHYECKOTO,
TEXHOJIOTUYECKOTO O00OpYAOBaHUS Ui NMPOU3BOACTBA 3JIEKTPOHHOM KOMITIOHEHTHON 0a3bl; BIAJETh
HOBBIMH  TEXHOJIOTHSIMH,  oOecrieunBaromuMu  3(G(EKTUBHOE  CEPBUCHOE  OOCITY>KHMBaHHE
U3MEPUTENIBHOTO, AUArHOCTUYECKOT 0, TEXHOJIOTHYECKOTO 000PYI0BaHMS.
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SK3AMEHAILIMOHHBIN BUJIET Ne 1
1. Texnporieccbl B MUKPO3JIEKTPOHHUKE.
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OuneHka 3HaHU# HA K3aMeHe MPOU3BOAUTCS MO CJIeAYIOIMM KPUTEPHIM:

- OLIEHKA «OTJIMYHO» BBICTABISAETCS, €CJIU CTYAEHT IIyOOKO M IPOYHO YCBOWJI IIPOrpaMMHBIH
MaTepHuall Kypca, MCUEpIBIBAIOIIE, MOCIEJOBATEIbHO, YETKO M JIOTUYECKH CTPOWHO €ro M3Jaraer,
yMEET TECHO YBA3bIBaTb TEOPUIO C IPAKTUKOH, CBOOOAHO CIpaBIISETCS C 3ajadaMHM U BOIIPOCAMH,
npUYeM He 3aTpPyAHSETCS C OTBETaMH INPU BUIAOM3MEHEHHMH 3aJlaHHi, MPaBUIHLHO OOOCHOBBIBAET
IPUHATBIE PELLEHMs], BIaZIeeT pa3HOCTOPOHHUMH HaBbIKAMU U IIPHEMaMU BBINOJIHEHUS TPAKTUYECKUX
3aja4;

- OLIEHKA «XOPOLIO» BBICTABJIAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepuaj Kypca, FpaMOTHO
U 10 CYLIECTBY H3JIaraeT €ro, He JOIycKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
NPaBUIBHO MPUMEHSET TEOPETUUECKUE MOJOKEHHS MPH PEIICHUH MPAKTHUYECKUX BOIPOCOB U 3ajad,
BJIaJieeT HEOOXOAMMBIMU HABBIKAMH U IPUEMaMHU UX BBIIOJIHEHUS;

- OLIEHKA «YJOBJETBOPUTEIIHO» BBICTABIIACTCS CTYICHTY, €CIM OH HMEET 3HaHUS TOJBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro Jerajed, [OMyCcKaeT HETOYHOCTH, HEI0CTaTOYHO
npaBWIbHBIE (HOPMYJIHPOBKH, HAPYIICHHUS JIOTMYECKOW IIOCIEAOBAaTEIbHOCTH B  U3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYAHEHU MIPH BBIIIOJIHEHUH NIPAKTUYECKUX 3a7iay;

- OLIEHKA «HEY/IOBJIECTBOPUTEIILHO» BBICTABIISIETCSl CTYJEHTY, KOTOPBI HE 3HAET 3HAYUTEIBHOM
YacTH MPOIPaMMHOI0 Marepuaia, JOMYCKaeT CYLIECTBEHHbIE OLIMOKHM, HEYBEPEHHO, C OOJBIIMMHU
3aTPYAHEHUSMH PEIIaeT MPaKTHYECKUE 3a/1a4i WIIM HE CIPABIISIETCS C HUMU CaAMOCTOSITEIIBHO.

OrueHouHble CpeACTBa Ui MHBAJIUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIUAAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbS
NPEOCTABIISICTCS JOTIOJHUTEFHOE BPEMS JIJIsl IIOATOTOBKM OTBETA HA SK3aMEHE;

— TpU NPOBEIEHUM MPOLEAYpPhl OLEHUBAHUS PE3YJIbTATOB OOYyUEHHUS MHBAJIUAOB U JIUI[ C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI IIPEIYyCMATPUBACTCA HCIIOIB30BAaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpU HEOOXOTUMOCTH UL OOYHYaIOUIMXCS C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH 370POBbSI U
UHBAJIUOB MpOLEAYpa OLUEHUBAHUS PE3yJIbTaTOB OOYyUEHHs MO JAUCLUIUIMHE MOXET MPOBOIUTHCS B
HECKOJIbKO ITaroB.

[Iponienypa oleHMBaHMUSA pe3yJIbTaTOB OOYYEHUS HHBAJIUAOB M JIMI C OrPaHUMYCHHBIMH
BO3MOXXHOCTSIMH ~ 3/I0POBbSl  TI0 JWCHUIUIMHE (MOXIYJIO) TIPEAyCMAaTPHBAET MPEJOCTaBICHUE
uHpopmauuu B (¢dopmax, aJaNTHUPOBAHHBIX K OrPAaHUYEHUSIM HX 370pPOBbS U BOCHPUATHUS
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOH W [ONOJHHUTEJbHOH y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM IJIs
OCBOCHUS IMCHUIIMHBI (MOIYJIs1).

5.1 OcHoBHasi 1uTEpaTypa:

1. IBanoB, N.I'. OCHOBBI KBaHTOBOH JIEKTPOHUKH : ydeOHoe nocodue / V.I'. 1IBaHOB ;
MunuctepcTBO oOpa3zoBanus U Hayku Poccuiickoit deneparuu, DeaepanbHOE TOCY1apCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXkKAECHUE BBICIIEr0 MpodeccunoHanbHOro oopazoanus «HOxHbIN
dbenepanbubiii yauBepcuTeT", @usnueckuit haxkynpreT. - PoctoB-H//] : U3narensctBo FOxHOTO
denepanpHOrO YyHUBEepcuTeTa, 2011. - 174 c. - Gubmmorp. c: C. 168-169. - ISBN 978-5-9275-0873-0 ;
To ke [Dnextponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=241055


http://biblioclub.ru/index.php?page=book&id=241055

2. Ky3oBkuH, B.A. DnexTpoHuka. D1eKTpoPpHU3NUECKUEe OCHOBBI, MUKPOCXEMOTEXHUKA,
npuOopsI 1 ycTporicTa : yueOnuk / B.A. Ky3oBkuH. - Mocksa : Jloroc, 2011. - 328 c. - (HoBas
Yuusepcurerckas bubnuoreka). - ISBN 5-98704-025-6 ; To ke [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

3. HanotexHomnoruu B snektponuke / mox pea. FO.A. Yambiruna. - Mocksa : Texnocdepa,
2013. - 688 c. : un.,1abm., cxeM. - buoim. B k. - ISBN 978-5-94836-353-0 ; To ke [ D51eKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325.

Jlis ocBOeHUS NUCUUIUIMHBI WHBATUAAMHM U JIMIAMH C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHUJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX.

5.2 lonostHMTEILHASI JIATEPATYpa:

1. HanorexHomoruu B 31ekTpoHUKe / . - MockBa : U3marensctBo Texnocdepa, 2013. - Boim. 2.
- 686 c¢. - ISBN 978-5-94836-353-0 ; To e [OnekrponHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=468347

2. TpyOnukoBa, B. DnexrtporexHuka W 3jekTponuka / B. TpyOHukoBa ; MuUHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @enepannu, Kadenpa Teoperndeckoit u oOmie 3IeKTPOTEXHUKH. -
OpenOypr : OI'Y, 2014. - Y. 1. Dnextpuueckue uenu. - 137 c. : cxeM., ui. - bubnuorp. B kH. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=330599

3. UYepnsbimoa, T.M. OOmas 51eKTpOTEXHHWKA U SJIEKTPOHUKA : YydyeOHOe mocobue /
T.W. Yepnsimosa, H.I'. Yepubimos ; MunucTepcTBo 00pazoBanus U Hayku Poccuiickoit denepanmy,
QenepanbHOe  TOCYJapCTBEHHOE  OIOJKETHOE  OOpa30oBaTeNIbHOE  YYPEXKICHHME  BBICIIETrO
npodeccrnoHaabHOro o0pasoBaHus «TaMOOBCKHII TOCYZapCTBEHHBI TEXHUYECKUN YHUBEPCHUTET». -
Tamb60B : U3natensctBo ®I'BOY BIIO «TI'TY», 2012. - Y. 2. - 84 c. : Tabm1., cxeM., uil. - bubauorp.:
c. 64-65. - [ISBN 978-5-8265-1083-4 ; To ke [Onexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437080.

4. IloaroroBKa K MHTEPHET-TECTUPOBAHUIO 10 TUCHUIUIMHE «DJIEKTPOTEXHUKA U AIEKTPOHUKA

yueOHo-MeToauueckoe mocobue / Al Myxtapo, IO.I'. CokonoB, A.B. Tonmauesa,
W.P. Xaiipymuma ; MunucrepctBo oOpa3oBanusi u Hayku Poccum, ®enepanbHoe rocyqapCTBEHHOE
OrokeTHOe 00pa30BaTEeNIbHOE YUPEXKICHHE BhICHIET0 MpodeccnoHanbHoro odbpasopanus «Kazanckuit
HallMOHAJIBHBIA HMCCIEN0BATEIbCKAN TEXHOJIOTMYECKUM yHuBepcuTeT». - Kazanp : M3pmarenbcTBO
KHUTY, 2014. - 168 c. : Tabun., rpad., cxem. - bubnuorp.: c. 159. - ISBN 978-5-7882-1593-8 ; To xe
[DOnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428040.

5. Heitman, B.JO. DnekTpoTexHuka 1 3JeKTpoHUKa. VIHTepHEeT-TecTUpoBaHue 0Aa30BbIX 3HAHUI
: yuebnoe mocobue / B.IO. Heitman, H.A. FOpreBa, T.B. Mopo3osa ; nox pen. JI.B. Heiimana. -
Hosocubupck : HI'TY, 2013. - Y. 4. Tpexda3zHuble 1ienu u MeTosl ux aHanusza. - 100 c. - ISBN 978-5-
7782-2244-1 ; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228978

6. 3emisikoB, B.JI. DnekTporexHuka u 3nekTpoHuka : yueOHuk / B.JI. 3emmsikos ; @enepanbHoe
areHTcTBO Mo  oOpasoBanuto  Poccuiickoit  ®enepanuu, DenepanbHOoe  TOCyIapCTBEHHOE
00pa3oBarenbHOE YUpexIeHUE BhICHIETO MpodeccuoHanibHoro oopa3zoBanus "HOxHbIN (enepanbHbIi
yHuBepcutetr", @akynabTeT BbICOKMX TexHonoruid. - PoctoB-u/Jl : W3pmarensctBo IOHOTO
denepanproro yHHBepcuTeTa, 2008. - 304 c. - bubmmorp. B kH.. - ISBN 978-5-9275-0454-1 ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=241108.

7. CmupuoB, C.B. Meroasl u o00opynOoBaHHE KOHTPOJS MapaMeTpPOB TEXHOJOTHYECKHUX
IIPOLIECCOB  IIPOM3BOJICTBA  HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX  MOHOJIUTHBIX
UHTETpaJIbHBIX cxeM : yuyebHoe mocobue / C.B. CmupHoB. - Tomck : Tomckuil rocynapcTBeHHBIN
YHHMBEPCUTET CHCTEM YINpaBieHUs U paauodnekTpoHuku, 2010. - 115 c. ; To e [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208659.

8. Opnukos, JL.LH. TexHonmoruss mMarepuanoB M H3JENUN SJIEKTPOHHOM TEXHMKH @ ydeOHOe
nocodue / JIL.H. OpnukoB ; MunuctepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®eneparum,
QenepanbHoe  OIOKETHOE  TOCYAAPCTBEHHOE  OOpa3oBaTeIbHOE  YUPEXKACHHWE  BBICIIETO
npodeccuonansHOro oopazosanus, Tomckuii ['ocynapcrBennsiit YHauBepcuteT CucteM YnpapieHUs U
Pagnosnextponnkun (TYCVYP). Kadeapa »snextponHbix npubopoB. - Tomck : Tomckwuii
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rOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U Pagno3aeKTpoHuky, 2012. - Y. 2. - 101 c. ; To
e [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=209016.

9. Kammok, B.C. TexHomormueckoe 0OOpYyIOBaHHE II MHUKPOIJIEKTPOHUKH : ydeOHOE
nocobue / B.C. Kammok, JI.B. Kammok. - Munck : PUIIO, 2014. - 391 c. : cxem., ui. - bubnuorp. B
kH. - ISBN  978-985-503-369-2 ; To xe [Dnekrponnsnii pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=463615.

10. benoyc, A.1. Kocmuueckasi 37eKTpoHHMKa : Hay4HOoe m3ganHue : B 2 kH. / A.W. Benoyc,
B.A. Cononyxa, C.B. IlIBenoB. - Mocksa : TexHochepa, 2015. - Ku. 2. - 1184 c. : wir.,Tabi., cxem. -
bubn. B kH. - ISBN 978-5-94836-402-5 ; To ke [DnekrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=443317

5.3. Illepuoauyeckue u3IaHNs:

1. HayuHo-Teopetnueckuii )KypHai «DuU3rKa TBEPJIOTO Teax.

2. HayuHo-teopernueckuil xypHasl <«KypHam SKCIEpUMEHTAIBHOM M TEOPETUYECKOU
bU3UKNY.

3. Hayuno-Teopernueckuii xxypHai «llucema B JKOTD».

4. HayuHblif 0030pHBIH xKypHaI «Ycriexyu GU3NYeCKUX HayK».

5. HayuHo-npousBoacTBeHHbIN KypHan «HanotexHonoruu. Jkomnorus. [IpousBoactsoy.

6. HayuyHo-Texnuueckuit 0030pHbIH xypHal «Poccuiickue HaHOTEXHOJIOTHI.

7. MeXIuCUUIIIMHAPDHBIA ~ Hay4HO-TEXHUYEeCKHd KypHan «HaHo- m MuKpocucreMmHas
TEXHHUKa.

6. Ilepeyen» pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «MHTepHeT»,
HeOO0XOAUMBIX [IJIsl 0CBOEHHS TUCHUTIHHBI (MOTYJIs).

1. DnexTponHast bubimoreka: http://elibrary.ru

2. DnekTpoHHbIH KypHaI “KBaHTOBas anekTponuka’: http://www.quantum-electron.ru

3. DneKTpOHHBIHN KypHas «CoBpeMeHHas aneKTpoHuKar: http://www.soel.ru/

4. DnextpoHHbIN xypHan "Dnekrponuka: HTB”: http://www.electronics.ru/

7. MeTogu4eckue yKasaHusi AJ1s1 00y4aroIuXxXcs M0 OCBOCHUIO TUCHUILINHBI (MOLYJIs).

Pexomenayercs cpasy e IOCIe OKOHYAHMS JIEKIUM, IPAKTUYECKUX 3aHATHUN IPOCMATPUBATH
KOHCIIEKT JUIs OIPENEICHHs] MaTepualla, BbI3BIBAIOLIETO 3aTpyAHEHUs Uil noHuMmanus. Ilocne storo
HEOOXOIMMO OOPaTHTHCS K PEKOMEHJIYEMOW B HACTOSIICH MporpaMme JIMTEpaType ¢ Lenplo Oosee
yIIIyOJI€HHOTO U3y4YeHHUs: IPOoOIeMHOr0 BOIpoca.

B o6mem cnydae pabora JMIIb C OJHUM JMTEPATYpHbIM MCTOYHHUKOM YacTO SIBIISIETCA
HEJ0CTAaTOYHOM 71l IOJIHOTO OHMMaHusA. B 3TOM citydae pekoMeHayeTcsl IpOCMaTpUBaTh HECKOJIBKO
y4e€OHHUKOB AJIs1 BbIOOpA TOT0, KOTOPBIM HanboJiee MOJTHO U IOCTYITHO OCBELIAeT U3y4aeMbli MaTepual.
B cnydae ecnu npoOiaeMbl ¢ MOHUMAaHUEM OCTAIUCh, HEOOXOAUMO OOpPAaTUTHCS K MPEIOoIaBaTelNio Ha
Onmkaiiiien JEeKIMOHHOM UM PAaKTUYECKOM 3aHSITHH € 3apaHee c(pOpMyIUpOBaHHBIMU BOIIPOCAMHU.

JUI yCIIeIHOr0 OCBOEHMSI Kypca pEKOMEHAYETCS PETYJISIPHO TIOBTOPSITh U3YUEHHBIN MaTepuall,
" IPOBEPATH CBOU 3HAHHA, OTBCYAA HAa KOHTPOJIbHBIC BOIIPOCHI B PEKOMCHAYCMBIX y‘-IC6HI>IX MOCOOUSIX.

B ocBoeHMM IUCHMIUIMHBI HMHBAIUAAMHM W JIMLAMU C OIPAaHUYEHHBIMH BO3MOKHOCTSMH
370pOBbsl  OOJIBIIIOE 3HAYCHHWE HWMEET WHIMBUAyalbHas yd4eOHas paboTa (KOHCY/IbTAllMU) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTtepuara.

I/IH)II/IBI/IHyaJ'H)HBIe KOHCYJIbTalun 110 npeaMETy SIBIISIFOTCSL BaXHbBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM HWHAMBHUIyalIM3allud OOYYEHHUS W YCTAHOBJIEHHIO BOCIUTATEIBHOIO KOHTAaKTa
MCXKAY HOpcernogaBarciieM U 06y‘-IaIOHII/IMCSI HHBAJILAOM HWJIKW JIUIIOM C OIrpaHUYC€HHBIMHA
BO3MO>KHOCTSIMH 37J0POBBbSI.

Tunosble 3aJaHusA IS CAMOCTOSATEIbHOH Pa00ThI CTYAEHTOB

Ne Kon- ®opma npea- Cpoku
TeNIBI Tema unu 3aganue TeKyIei padboTh BO CTaBJICHUSA BBITOJI-
4acoB pE3YJIBTAaTOB HEHUS
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(Henmemnm)
Beenenue. TexHonornueckue IIpoBepka  KOHCHEKTA. 3
1. | mpomeccel co3naHusl  BIECKTPOHHOU 10 Bomnpocsr o
KOMIIOHEHTHOH 0a3bl KOHCHEKTyY. 3amura JIP.
I'pynmoBoii  ompoc 1o 4
2. U3ydaeMoii TeMe.
12 NunuBuyanbHbIN
OIIpoC II0 M3Yy4aeMOH
Oneparun TJIaHAPHO- TEME. IIposepxa
SMUTAKCHAIIBHON TEXHOJIOTUU xoHcrekTa. 3ammTa JIP.
Bormpocsr o 4
3. 11 | XoHcmeKTy. I'pynmoBoit
Ompoc MO0 H3yyaeMou
OnuTakcuagbHble IPOLECCH teme. 3amura JIP.
WNHnuBuayanbHbIA 3
10 |ompoc mo n3y4yaeMon
4, TeMe. ITpoBepka
Jlutorpaduyeckue nporecchbl KoHcnekTa. 3amura JIP.
Metopl dopMupoBanHus YerHbii onpoc. 3
5 JIETUPOBAaHHBIX obmnacTei B 10 IIpoBepka  KOHCIEKTa.
HOJIYIIPOBOIHMKOBBIX IIOIOKKAX 3amura JIP.
Utoro: 53 17

3aHATHSA JEKIHOHHOI0 THIA SBJSIFOTCA OJHOM U3 OCHOBHBIX (hOpM OOyUEHUs CTYJEHTOB, BO
BpEMsI KOTOPBIX CTYAEHTaM IPEAOCTaBISIETCS BO3MOKHOCTb O3HAKOMHUTHCS C OCHOBHBIMHM Hay4dHO-
TEOPETUYECKUMH IOJIOKEHUSIMHU, ITPOOIeMaMy TUCIUIUIMHBL, TOJIyYUTh HEOOXOUMOE HalpaBICHUE U
PEKOMEHIAUU JUIS CaMOCTOSITETIbHOH paboThl ¢ ydyeOHHMKaMH, Y4YEOHBIMH TOCOOMSIMH, TIIPH
MOJArOTOBKE K CEMUHAPCKUM 3aHATHUAM. JIeKuMs SBISETCS pe3yiabTaTOM KPOIOTIMBOM NOATOTOBKU
MpernoiaBaresnis, u3ydeHus U 000OIIeHUS HAaydyHOW W y4deOHou nuteparypbl. CTONIb XK€ yCepIHON
JIOJDKHA OBITh M TIOJTOTOBKA CTYJIEHTAa HaKaHyHe JIEKIUH, TTOCPEJCTBOM U3Y4YEHHUSI COOTBETCTBYIOIIECH
yueOHOMI JIUTEepaTyphl, HOBTOPEHUSI paHee MPOUICHHBIX TEM.

Bo Bpemst nekuuum ciefyer 3anucaTrh JaTy €€ NPOBEACHHUA, TEMY, IUIAH JIEKIIMH, BOIPOCHI,
KOTOpBIE BBIHOCSATCS HAa CaMOCTOSITEIbHOE H3Y4YEHHME, OTMETHUTh HOBHMHKHM Yy4eOHONH M Hay4yHOM
JUTEPATyphl, PEKOMEHIOBaHHbIE JIEKTOPOM. CTyIeHTaM pPEKOMEHIYETCs KOHCIIEKTHUPOBAaTh €€
OCHOBHBI€ IOJIOKEHMSI, HE CTOUT MBITATHCS IOCIIOBHO 3alKCcaTh BCIO JIEKLHIO, TOCKOJIBKY CKOPOCTh
JIEKLIMU HE PACCUUTaHa Ha JOCIOBHOE BOCIIPOU3BEACHHE BBICTYIUICHHS JIEKTOpPA B KOHCIIEKTE, TEM HE
MEHEee OHa SBJIETCA JOCTATOYHOM Al TOro, 4yToObl CTYAEHT CMOI HE TOJBKO YCBOUTb, HO U
3aukcupoBaTh Ha Oymare CyIIHOCTh 3aTPOHYTBIX JIEKTOPOM IpOOJieM, BBIBOJIBI, @ TAKXKE Y3JIOBbIE
MOMEHTBI, Ha KOTOpble oOpaiiaercss ocoboe BHMMaHUE B Xoje Jekuuu. Ha nekuuu cryneHty
pEeKOMeH/1yeTcss UMETh Ha CToJlaX MOMHUMO KOHCIIEKTOB TaKKe MporpaMMmy Kypca, KoTopas Oynaer
CIocOOCTBOBAaTh PAa3BUTHI0 MHEMOHMYECKON NaMSATH, BO3HUKHOBEHHUIO acCCOLMALMNA MEXITY
BBICTYIUIEHHEM JIEKTOpPA U MPOTPaMMHBIMU BONpPOCAMU. B cilydyae BO3HMKHOBEHHS Yy CTYAEHTa IO
XOJly JIEKIIUM BOIIPOCOB, UX CIEAYeT 3ajaBaTh Cpa3y K€ WIM B KOHIE JIEKIIMM B CHEIHAIbHO
OTBEJIEHHOE ISl 3TOTO BPEMSI.

JlaGopaTopHble padoOThl COCTABISIIOT BAXHYI YacTh MPOPECCHOHAIBHOW TMOATOTOBKH
cTyaeHTOB. OHM HaIlpaBJIEHbl HAa KCIEPUMEHTAIbHOE MOATBEPKIACHUE TEOPETUUECKUX MOJIO0XKEHUN U
dbopMupoBaHue yueOHbIX U MPO(eCcCHOHATBHBIX MPAKTUYECKUX YMEHUI.

Brinonnenue cryieHTaMu J1abOpaTopHbIX paboT HANPABJIECHO Ha:

- 00o0O0mIeHne, cUCTeMaTH3alMio, YIIIyOJieHHe, 3aKperjeHHe MOJYyYEHHBIX TEeOPEeTHYECKUX
3HAHWUN 10 KOHKPETHBIM TEMaM JIUCLUIUINH;

- (hopmupoBaHue HEOOXOAUMBIX MTPO(ecCHOHATBHBIX YMEHUN U HABBIKOB;

Metoanyeckre yka3zaHHs MO MPOBEACHUIO JIAOOPATOPHBIX paboT pa3pabaThiBalOTCsS Ha CPOK
neicTBUS paboyeil mporpaMmbl AUCHUILTAHBI U BKIIOYAIOT:



- 3ariiaBue, B KOTOPOM YKa3bIBaeTCs BHJ padOTHI (JlabopaTopHas), ee MOPSAKOBBIA HOMED,
00BbEeM B Yacax U HAMMEHOBAHUE;

- [1eJTh paboTHI;

- IPEIMET U COJEp>KaHuE pabOThI;

- OPSIIOK (TIOCIIEIOBATEILHOCTD ) BEITIOJTHEHUS paOOTHI;

- obmue nmpaBwmia K ohopMIICHHIO PabOTHI,

- KOHTPOJILHBIC BONPOCHI U 3aJIaHMUS;

- CITHCOK JINTEPATyphI (110 HEOOXOAMMOCTH).

CocraB 3amanuil Ay n1adopatopHoil paboThl TOJIKEH ObITh CIUIAHUPOBAH C TaKUM PAcueTOM,
9TOOBI 32 OTBEJICHHOE BPEMsI OHH MOTJIU OBITh KAY€CTBEHHO BBITIOJIHEHBI OOJIBITMHCTBOM CTYICHTOB.

HeoOxomuMbIMi ~ CTPYKTYpHBIMH ~ 3JI€MEHTaMu  J1adopaTopHOM  paboThl,  MOMHUMO
CaMOCTOSITEIILHOM JIeATEIbHOCTH CTYJCHTOB, SIBIISIOTCS MHCTPYKTAX, MPOBOJIMMBIN MPENOIaBaTEIIeM,
a TaKke opraHu3zaius o0Cy>KIeHHUSI UTOrOB BBHITIOJHEHUS J1aOOpaTOPHOU padOTHI.

BreimonmHenuio 1abopaTopHBIX pPabOT MPEAImeCTBYeT MPOBEPKAa 3HAHUW CTYJCHTOB — UX
TEOPETUYECKON TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

[Topsimok mpoBeeHUs JTadOpaTOPHBIX PadOT B IIEJIOM COBIAAAET C MOPSIKOM TPOBEACHUS
MpakTH4eCcKuX 3aHATHI. [loMHMMO COOCTBEHHO BBIMOJHEHHsSI PabOTHI AN Kaxaod 1abopaTopHOU
paboThI IPEAYCMOTPEHA MPOLIEAYpa 3aIIUTHI, B X0/Ie KOTOPOH MPeroaaBaTellb MPOBOJANUT YCTHBIA HITH
MUCHbMEHHBIA OMPOC CTYAEHTOB Ui KOHTPOJISI TOHMMAHUS BBIMOJIHEHHBIX HMMH HW3MEpPEHH,
MPABWIILHON MHTEPIIPETALNN ITOJTYICHHBIX PE3YJIbTATOB U YCBOCHUS HMH OCHOBHBIX TCOPETHUECKUX U
MPAKTUYECKHUX 3HAHUH 110 TeME 3aHSITHSL.

CaMocTosiTeIbHAs1 pab0Ta CONEPKUT CIEAYIONINE BUIB YI€OHON EATEIBHOCTH CTYACHTOB:

—  TEOPETHYECKYIO0 CaMOIOATOTOBKY K JJa0OpAaTOPHBIM 3aHATHIM U K 3a4eTy IO KOHCIEKTaM
U y4eOHOM uTepaType;

— odopmIIeHHE OTYeTOB IO pe3yibTaTaMm JabopaTOpHbIX paboT (O BBINOJIHEHHOMN
nabopaTopHOM pabOTe CTYAEHTHI OTYUTHIBAIOTCSA IMPEMOAABATENI0 Ha CIEAyIoIeM (04epeHOM)
71a00paTOPHOM 3aHATHH);

— TMOATOTOBKA pedepara 1Mo OJHON U3 TeM Y4eOHOH TUCIIUILITNHBL;

—  TOATOTOBKAa MPE3EHTAIlMH MO TeMe pedepara U BHICTYIUIGHHE C JOKIAIOM Ha OJHOM M3
JICKITMOHHBIX 3aHATHA.

CtyneHTy HEOOXOOUMO CHCTEMaTHMYeCKH paboTaThb B TEUYEHHE CEMEeCTpa I0 H3Y4YEHHUIO
TEOPETUYECKOTO MaTepHaja v MpuoOpPETEHNIO HABBIKOB SKCIIEPUMEHTAIBLHON pabOTHI.

Jl1ig 3amoMuHaHUS JIEKIIMOHHOTO MaTepuala (B TOM YMCIE U B TIEPUOJ MOATOTOBKH K 3a4eTy)
CTYACHTY HEOOXOIUMO XOpOIIO 3HAaTh CBOMCTBa MaMATH W  AKTUBHO  TIOJB30BATHCS
MHEMOTEXHUYECKHUMH TMpUEMaMH, H3BECTHBIMH ©3 yueOHoi nuctuiummbabl «[lcuxomorus wu
neaarorukay. MeToaudeckre PeKOMEHIAINN 0 3allOMHHAHWIO MOKHO HaWTH W B MHTEepHeTe 1Mo
KITFOUEBBIM CJIOBAM: «I1aMSThy,

«MHEMOHHUKa», «MHEMOTEXHHKA», «KaK 3allOMHUTH Y4eOHBIH Marepuam». JKemaTempHO Takxke
O3HAKOMUTHCS C TpUEMaMH KOHCIEKTHPOBaHHUs, T.€. CO CIOCO0AMHU COKpAIEHHUS 3allUCH CJIOB U
CJIOBOCOYETAHH, HAITPUMEP, MPUMEHSIEMBIMHU B CIIOBAPSIX U YHITUKIIOTICIHSIX.

B ocBoeHMM IUCHUIIMHBI WHBATUAAMHU W JIMIIAMUA C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl  OOJIBIIIOE 3HAUYEHUE UMEEeT HHAMBHIyalibHas ydeOHas paboTa (KOHCYJIbTAlMM) —
JIOTIOJTHUTENIbHOE pa3bsiCHEHNE Y4eOHOro MaTrepuara.

OOBEKTUBHOCTh OIICHKH pPa0OTBHI TIpenojaBaTeleM 3akKIvaeTcsi B OINPENeIICHUH ee
MOJIOKUTEIBHBIX U OTPHUIATENBHBIX CTOPOH, IO COBOKYMHOCTH KOTOPBIX OH OKOHYAaTeIhbHO
OIICHWBAET TpeJCTaBIeHHYI paboty. [lpm oTpumarenbHO pereH3uM padoTa BO3BpaIIaeTcs Ha
IO0paboOTKy € TIOCTEAYIONUM TMPEACTaBICHUEM Ha TIOBTOPHYIO TIPOBEPKY C TMPUIIOKEHUEM
3aMeYaHuil, CACTaHHBIX TPEToJaBaTeIeM.

C ToukM 3peHHsS METOJUKH MPOBEICHUS CEMUHAp MPEJCTaBIseT cOO00H KOMOMHMPOBAHHYIO,
WHTETPaTHBHYIO (opMy ydeOHOro 3aHsATHS. JIJI1 MOATOTOBKM W TOYHOTO M IIOJIHOTO OTBETa Ha
CEeMMHAPCKOM 3aHITHU CTYAEHTY HEOOXOIMMO CEphe3HO W OCHOBATENBHO MOATOTOBUTHCS. [ 3TOrO
OH JIOJDKEH yMeTh paboTaTh ¢ y4eOHOW M TOMONHUTEIHHON JIUTEPaTypol, a TaKKe 3HATh OCHOBHBIE
KpUTEpUU JJisl HamucaHus pedepaTa WM MOATOTOBKU JOKIAAA, €CIM CEMHUHAP MPOXOIUT B JaHHOU
dopme. B KoHIIE 3aHATHS, TTOCTIE MTOIBEACHHUS €70 HTOTOB MPETIOAaBaTEIeM CTYICHTAaM PEKOMEHIYETCS



BHECTH W3MEHEHHUS B CBOM KOHCIIEKTHI, OTMETUTh WH(OPMAIIMIO, MPO3BYUYABIIYI0 B BBICTYIUICHHSIX
IPYTUX CTYACHTOB, JOTIOJHEHHSI, C/ICTIAaHHbIC TIPENoIaBaTe]IeM U He OTPaKEHHBIC B KOHCIIEKTE.

B ocBoeHMHM IUCHHIUIMHBI WHBAaIUAAMHU W JIMIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
30pOBBSl  OOJIBIIOE 3HAYCHHE MMEET WHIWBHAyalbHas ydeOHas pabora (KOHCYNbTAIlUU) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

WupuBuayanbHble  KOHCYJIbTAlMM  TI0  HPEAMETY  SIBJISIOTCS  BaXHBIM  (haKTOPOM,
CIIOCOOCTBYIONUM HMHAMBHAYATIU3allud OOYYCHHUS W YCTAHOBJICHHIO BOCIHMTATEIHHOIO KOHTAKTa
MEXJIy TMpernojaBareieM W OOydYalolmIMMCS HMHBAJIMIOM MM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI.

8. Ilepeyenbr HMH(POPMANUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NPH OCYIIEeCTBJIEHUH
00pa30BaTeILHOIO MPoIEcca MO JUCHUILIUHE (MOIYJIIO).

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

B nacrosmiee BpeMsi Bce Oosiee BO3pacTaeT poiib HH(OPMAIIMOHHO-COITUATBHBIX TEXHOJIOTHHA B
00pa3oBaHNM, KOTOPbIE 00ECTIEYNBAIOT BCEOOUTYI0 KOMIBIOTEPU3AIMIO YUAIIUXCS U MpernojaBaTenei
Ha YpOBHE, IO3BOJISIOIIEM PEIIaTh CIEAYIOIINE OCHOBHBIE 3a/1a4u:

— obecrieyeHre BbIXOJA B ceTh VIHTEpHET KaKIOro y4yaCTHHKA yd4eOHOTro mpolecca B Jiroboe
BpEMA U U3 PA3JIMIHBIX MCCT Hpe6I)IBaHI/I$I;

— pa3BUTHE €AMHOTO HH(POPMAIIMOHHOTO MPOCTPAHCTBA 00pa3oBaTEeNbHBIX HWHAYCTPUH H
NPUCYTCTBHE B HEM B pa3IWYHOE BpeMSI M HE3aBUCUMO JAPYr OT Jpyra BCEX YYaCTHUKOB
00pa30BaTeNbHOTO U TBOPUECKOT'O IPOIIECCa;

— co3gaHue, pazBuUTHE W A(P(EKTUBHOE HCIIOIB30BAHUE YIPABIAEMBIX HH(POPMAIMOHHBIX
00pa30oBaTeNbHBIX PECYPCOB, B TOM YHUCIIE JTUYHBIX MOJIb30BATEIbCKUX 0a3 U 0AaHKOB JAHHBIX U 3HAHUN
YUYAIIUXCSI ¥ TIEIarorOB C BO3MOYKHOCTBIO TIOBCEMECTHOTO JIOCTYMA JUIst pabOThI ¢ HUMH.

Nudopmannronnsie 00pa3oBaTelibHbIE TEXHOJIOTUM BO3HUKAIOT IPU HCIIOIB30BAHUM CPEICTB
MH()OPMAITMOHHO-BBIYUCIUTENbHON TeXHUKHU. OOpa30oBaTeIbHYIO CPEely, B KOTOPOH OCYIIECTBISIOTCS
oOpa3oBaTenbHble HHPOPMALIMOHHBIE TEXHOJIOTHH, OTIPEAETSAIOT paboTarolIne ¢ Hell KOMITOHEHTHI:

— TeXHUYecKast (BUJI UCTIOIb3YEMbIX KOMIIbBIOTEPHON TEXHUKHU U CPEJICTB CBS3H);

— MPOrpaMMHO-TEXHUYECKas (MPOTrpaMMHBIE CPEICTBA MOAACPKKU peau3yeMol TeXHOIIOTUN
oOyueHus);

— OpPraHU3aIMOHHO-METOANYEeCKas (MHCTPYKIMU yYalluMCs U TpernoAaBaTensM, OpraHu3amus
y4eOHOro TpoIiecca).

[Ton oOpa3oBaTenbHBIMU TEXHOJIOTUSAMH B BBICIICH MIKOJIE MOHUMAETCS CUCTEMa HAYUYHBIX H
WH)XCHEPHBIX 3HAHWM, a TaK)Ke METOJIOB M CPEJCTB, KOTOPHIC HCIIOJIB3YIOTCS I CO3JaHus, cOopa,
nepefayd, XpaHeHus Hu oO0paboTku uHGOpMAlMU B MPEAMETHONH 0O0JacTH BBICHIEH IIKOJIBI.
®opmupyeTcst npsiMasi 3aBUCUMOCTb MEXy 3(P(QEKTHUBHOCTHIO BBIIOJHEHUS Y4EOHBIX IpPOrpaMMm u
CTETNeHbIO MHTETPALIMU B HUX COOTBETCTBYIOMINX WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH.

Nudopmannonnas obpazoBatenbHasi cpeia MpeicTaBisgeT coooi MHPOPMAITMOHHYIO CUCTEMY,
OOBEAMHSIONIYI0 TOCPEACTBOM CETEBBIX TEXHOJIOTHM, MPOrpaMMHbIE M TEXHHYECKHE CpPENCTBa,
OpraHW3allMOHHOE, METOAMYECKOe W MaTeMaThdeckoe oOecliedeHne, NpeaHa3HauYeHHOe IS
noBBIIEHUST  A(P(GEKTUBHOCTH U JOCTYMHOCTH  00pa3oBaTeNbHOTO  Mpollecca  MOJATOTOBKU
CTEIHAINCTOB.

XapakTepHOoi depTOo 0O0pa30BATENBHOW Cpenbl SIBISIETCS BO3MOXKHOCTh CTYACHTOB U
nmpernojaBaresied  oOpamarbCss K  CTPYKTYPHPOBAHHBIM — YYeOHO-METOJMYSCKAM  MaTepuajam,
00y4JarmuM MyTbTUMEIUMHBIM KOMILIEKCaM BCErO YHHUBEPCUTETA B JIO0OE BpeMsl U B JTHO00ON TOUKe
npoctpancTBa. [loMmuMoO MOCTYIMHOCTH y4eOHOTO Marepuasnia, He0OXOauMO 00ecTeuuTh 00ydaeMomMy
BO3MOXXHOCTH CBSI3H C TIperojaBaTesieM, oTyuyeHUue KOHCYIbTAIlMK B OHIAWH Ui oddraiiH pexxumax,
a TaKXXC BO3MOXHOCTH ITOJTYYCHHA HHJII/IBH)IYHJIBHOﬁ «HaBUramum» B OCBOCHHUHU TOI'0 HNJIUX HHOI'O
npeamera. CTyaeHThl OYIyT CTPEMUTHCS K THOKOMY PEKUMY OOYUYEeHHs, MOAYIbHBIM MIPOrpaMMaM ¢
MHOT'OYHCJIICHHBIMHU ITOCTYIUICHUSAMU W OTUUCICHUAMH, KOTOPBIC ITO3BOJIAT HaKallJIMBAaThb 3aYCTHBIC
€MHHMIIBI, CBOOOHO MEPEBOIUTHCS U3 OJHOTO BYy3a B APYroil C yUeTOM MPEIbIAYIIEro OnbiTa, 3SHAHUN
1 HABBIKOB. Ho—npe>I<HeMy BaKHOU A1 CTYACHTOB OCTAaHCTCA BO3MOKHOCTH JIMYHOI'O Pa3BUTHUA U



po(heCCHOHATLHOTO POCTA; MPOrPaMMBI TIOJTYYEHUSI CTENEHH M KOPOTKHE KYPCHI, BO3MOXKHO, OYAyT
MOJIb30BAThCA  OJMHAKOBBIM  CIIPOCOM;  PE3KO  BO3pacTeT MNOTPeOHOCTH B Mporpammax
po(hecCHOHATLHOTO O0YUYCHHS U ACMUPAHTCKHUX MPOrpaMMax.

Pa3paboTunku  AMCTaHIMOHHOTO O00pa3oBaHHUs  KOHKPETU3UPYIOT  MHAWBHIYATU3ALHUIO
00pa30BaTEeILHOTO TOBEICHUS CIEIYIOIIUM 00pa3oM, CUuTas, 4TO B JUCTAHIIMOHHOM OOpa30BaHHH
Haubosee APKO MPOSBISIOTCS YEPThl JIMYHOCTHO-OPUEHTHUPOBAHHOTO CIocoba 00ydeHHs: THOKOCTD,
MOJYJIBHOCTbD, JOCTYITHOCTb, PEHTa0CIbHOCTh, MOOUIBHOCTD, OXBAT, TEXHOJIOTUYHOCTh, COLHAILHOE
paBHOIIpaBUE, HHTEPHAIIMOHATBHOCTD.

Baxxuneiiimue nanpasiienus: nuHbopMaTu3aluyu o0pa3oBaHUs 3aKI0YAIOTCS B CICAYIOLIEM:

— peanu3anys BUPTYyaIbHONH MH(OPMAIIMOHHO-00pa30BaTeNbHON Cpe/bl Ha YpOBHE Y4eOHOTO
3aBelleHus, MpEeAyCMaTPUBAIOIAsl BBHIMOJIHEHHE KOMILIEKCa paboT MO CO3/JaHUI0 U OOECHEYEHHUIO
TEXHOJIOTHH €T0 (PYHKIIMOHUPOBAHUS;

— CHCTE€MHasl MHTerpalus HHPOPMAIIMOHHBIX TEXHOJIOTUN B 00pa3oBaHUH, MOAIEPKUBAIOIINX
nporecchl 00yueHHsI, HAyYHbIX UCCIICIOBAaHUI U OPraHU3aIIMOHHOTO YIIPABJICHUS;

— IMOCTPOEHUE U PA3BUTHE €TMHOTO 00pa30BaTENbHOIO HH(POPMALIMOHHOTO IPOCTPAHCTBA.

HaBbiku nonp30BaHust HHGOPMAITMOHHBIMU TEXHOJIOTHUSMHU BKIIFOUYAIOT B CEOS:

— 0a30BbIe HAaBBIKU (MCMOJIb30BAaHUE KJIAaBUATYPHI, MBIIIU, IPUHTEPA, onepauuu ¢ (aiimamu u
JIMCKaMH ),

— BJAJICHWE CTaHAAPTHBIM MPOTPaMMHBIM obecriedeHreM (00paboTKa TEKCTOB, CO3JaHHE
TadJymil, 6a3 TaHHBIX U T.1.);

— UCTIOJIb30BaHUE CETEBbIX MPHIIOKEHUH (2NEKTPOHHOM nouThl, UHTEepHETa, BeO-Opay3epoB).

Takum 00pa3oM, HAKOIUICHHBIH ONBIT MPUMEHEHHS WH(OOPMAIMOHHBIX W JUCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM Ipoliecce B Pa3IMYHBIX BapUAHTaX MO3BOJSET FOBOPUTH 00 OIMpeAeNeHHbIX
IpeuMylIecTBax Mog00HBIX GOPM OpraHU3alUHN YIeOHOTO MpoLecca:

— CTAHOBUTCS BO3MOXXHON NPUHIMIIUAIBHO HOBas OpraHU3allds CaMOCTOSITENIBHON paboTh
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh Y4€OHOTO MPOIIecca;

— Y CTYACHTOB TIOSIBIISICTCS JOTIOIHUTEIbHAS MOTUBAIHSA K TIO3HABATEILHON IS TEITBHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUANIOB B JIF000E BpeMs,;

— BO3MOXXHOCTH CAMOKOHTPOJSI CTENEHW YCBOGHHS Marephaja 10 KaKIOH TeMe
HEOrpaHMUYEHHOE KOJIMUYECTBO Pas3.

Cremyer OTMETUTB, YTO TTO Mepe HAKOIUIEHUS 00pa30BaTEbHBIX WH()OPMAIIMOHHBIX PECYPCOB
TUCTAHIIMOHHBIE TEXHOJOTUH 3aiIMyT NOCTOITHOE MecTO B 00pa30oBaTeIbHOM MPOLIECCE BY3a, U CTAHET
BO3MOXHBIM ()OPMHPOBAaHNE HA UX OCHOBE PA3HOT'O YPOBHS MPOTPaMM MOJATOTOBKH U TIEPENOATOTOBKU
CIEIHAIIUCTOB.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecneYeHus .

1. Onepanmonnas cucrema MS Windows (© Microsoft Corporation).

2. UnrerpupoBannoe opucHoe npuinoxkenne MS Office (© Microsoft Corporation).

3. IIporpamMHoOe obecrieueHue Aasi OpraHU3alMM YIPaBIsIeMOro M 0e30MacHOro JI0CTyrna B
Nurtepner.

4. TlporpammHOoe obecrieueHue i Oe3omacHOl paboThl Ha KommbloTepe — (ailioBbIi
AHTHBHPYC, TIOYTOBHII aHTUBUPYC, BEO-aHTHBUPYC U CETEBOW IKPAH.

8.3 llepevyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:

1. CrpaBouno-nipaBoBas cucrema «Koncynerant [Troc» (http://www.consultant.ru)

2. DnektponHas oudimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. DnekrpoHHbIi kKatanor (212.192.128.113/marcweb/index.asp)

4. DnekTpoHHAs OMONMOTEYHAas CHCTEMa M3JaTeNbCTBa «JIaHb» — TeMaTHYeCKHUe KOJUICKIIUU
(http://e.lanbook.com)

5. DnexTpoHHass OMOMMOTEUHAs cUCTeMa «YHHUBEPCUTETCKass OMOIMOTEeKa OHJIAH» — Oa3oBas
kosmtekrust (Www.biblioclub.ru)
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6. DnektpoHHas OuOmuoTedHas cucteMa «ibooks.ru» — KOJUJIEKIUS IS  BBICIIETO
npodeccuonanbHoro oopazosanus (http://ibooks.ru)

7. DnektpoHHass OMONMOTEYHAas cUCTeMa «Znanium.com» — TIO 3asBKaM MpernojiaBarenei
KyoI'Y noctymHbl nosHbie TekeThl Kosutekiuu (http://znanium.com)

8. TlomHOTekcTOBBIE OOpa3oBaTelbHBIC W HaydHbIE 0a3bl JAHHBIX: NEPECUYCHb, ONMCAHUE H
yenoBus jgoctyma (wWww.kubsu.ru/University/library/resources/Poisk2013.php)

0. MarepuajibHO-TeXHHYeCKAast 0a3a, HeoOXoauMast IS OCyLIECTBJICHUSA
00pa3oBaTeILHOIO NMPoIeCcca Mo JUCHUILIMHE (MOAYJII0).

MatepuanbHO-TEXHUYECKOe 00ecriedeHne JUCIMITINHBI
Ne Bug pabor
(MOmysIs1) ¥ OCHAIIEHHOCTh
1. JlekumoHHbIe 3aHATUSA | JIGKIMOHHAsT ayAuTOpHs, OCHAIlEHHAs I[IPE3CHTAllMOHHON
TEXHUKOHU (TIpoeKTOp, 3kpan) (ayxn. 227C)
2. JIaGopaTopHsble HayuyHo-00pa3oBaTenbHblii LIEHTp «/lMarHocTuka CTPYKTYphbl
3aHATUA U cBoicTB HaHomaTtepuanoB» KyOI'Y, ocHamieHHBbIH
COOTBETCTBYIOIIUM HCCIIEJIOBATEILCKAM 000pYI0BAaHUEM.
3. Texymuii  koHTposb, | [lomMenieHne ¢ 10CTaTOYHBIM KOJIMYECTBOM MOCAAOYHBIX MECT
MIPOMEKYTOUHAS U MEJIOBOW WU MapkepHoi nockoii (aya. 317C)
aTTecTanus
4. CamocrosiTenbHas Kabuner 1yt camMocTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYECHUS K
cetu «/HTEpHET», NPOrpaMMOM 3KPAaHHOIO YBEIWYEHUA U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
obpasoBatenbHyto cpeay yauepcureta (aya. 208C)

HOII « 1CCH» KyoI'Y
JlaGopaTopHbie 3ansiTus mo Aucuumiaune: | O6opynoBaHue U NPOrpaMMHO-
«TexHOJ0ruM NPOU3BOICTBA MIEKTPOHHON | TEXHMUYECKOE OCHAIIEHHUE y4eOHO-
KOMITOHEHTHO# 0a3bI» Hay4YHO 1aboparopuu:

Koun-
BO

IIepcoHayIbHBIE AIEKTPOHHO-
BBIYHCIIUTEIbHbIE MAIIVHBI: 3
CPU c yacrotoii 6onee 2,4 I'T, LCD
Microsoft Office 2003, 2010
Onepanmonnas cucrema Windows XP
BrITspKHBIE IKabl XUMHUECKHE
DNEKTPOMIIUTKY XUMUYECKUE
DJIEKTPOHHBIE BECHI

CyumibHbIN mKadg

PacTpoBBIii 35IEKTPOHHBIN MUKPOCKOI
cBepxBbIcokoro pazpemenus JEOL 1
JSM7500F

CnexTpoMeTp 3JIEKTPOHHOTO
napamMarHuTHoOro pezonanca JEOL
JES-FA300

YcTaHOBKa MarHETPOHHOTO 1

RPN WW
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