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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).

1.1 llean ocBOeHUS TUCHUILIHHDI.

Lenpro qucuuranabl «OCHOBBI TEXHOJIOTHH 3JICKTPOHHON KOMITOHEHTHON 0a3b»

SBIIIETCS o0ecTieueHue nMpoPecCHOHATBHON MOATOTOBKH OyIyIUX CHEIHUAIMCTOB, CIOCOOHBIX
KBJIM(DUIIMPOBAHHO OCYILECTRIIATH IKCILTyaTallMIO0 U TPOSKTUPOBAHKE JICKTPOHHBIX TPHOOPOB.

1.2 3agaun AUCHMUILINHEL,

3amaun:

— moJyiydeHHEe O0a30BbIX 3HAHWA B OOJIACTM MHUKPO- M HAHOTEXHOJOTHYECKHX IPOIIECCOB
CO37IaHUsI B 00BEME WJIM HA MOBEPXHOCTH TBEPJOTO TeIa — IMOMJIOKKHA 3JIEMEHTOB M KOMIIOHEHTOB
COBPEMEHHOW MHTETPaIbHON KOMIOHEHTHOH 0a3bl;

— TpHOOpPETCHHUE HABBIKOB KOHTPOJS U YIPaBICHUS TEXHOJOTHUYECKHUMHU PEKUMaAMH
M3TOTOBJICHUS 3JIEKTPOHHBIX KOMIIOHEHTOB;

— OBJIQJICHUE YMEHUEM IMPOCKTUPOBAHUS TEXHOJOTHMYECKUX IPOILIECCOB MPOU3BOJICTBA
AJIEKTPOHHBIX KOMIIOHEHTOB;

— IPUMEHEHHUE MOJIYYeHHBIX 3HaHWM, HABBIKOB U YMEHUI B TOCIEAYIOLIeH MpodhecCuOHaIbHOM
JIeATEIIBHOCTH,

— pa3BuBaTh y OOYYArOIIMXCS WHTETPATUBHBIA CTUIb MBILIUICHHS, SMOIMOHAIBHO-BOJIEBbIE
KauecTBa, MO3HABATEIIbHBIA UHTEPEC K HOBBIM pa3pabOTKaM B Pa3IMUHBIX 00JIACTSIX JCKTPOHHKH.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Juctumumza «OCHOBBI TEXHOJIOTHH JICKTPOHHON KOMITOHEHTHOW 0a3bl» B IMKJ JUCHUTUIMH
no Beibopy (B1.B.JIB.04.01) u wm3yuaercs crTyaeHTamMu 4 Kypca OakamaBpuar BO 2—M ydeOHOM

CEeMeCTpe.
Jlnst u3ydeHusl TUCHUILIMHBI HEOOXOIWMO 3HAHHWE UCHUILIMH YHHBEPCHTETCKOTO Kypca
«Puzukay, «Xumua», «DPu3MKa KOHJACHCUPOBAHHOTO COCTOSHU», «DuU3HUYECKHE OCHOBBI

ANEKTPOHUKNY «DPU3MKa MOTYIPOBOJHUKOBY, «DPHU3MKAa HAHOPA3MEPHBIX CHCTEM», «DJIEKTPOHMUKAY.
Ha ocHOBe 3TOrO0 mpeamera M3ydalOTCS YacTHBIE BOMPOCHI JUCHUIUIMHBI «HaHODIEKTpOHHKa» W
BO3MOXXHO TIPUMEHEHUE pe3yJabTaTOB OOy4eHHUs CTyJEHTaMHU TpU TOATOTOBKE BBIMYCKHBIX
KBaJIM(DUKALIMOHHBIX padoT.

1.4 IlepeyeHb IUIAHUPYEMBbIX Pe3yJabTATOB OOYYeHHUS MO0 JAUCHUNINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeIbHOM IPOrPaMMBI.

W3ydyeHue naHHON yueOHOW MAMCHUMIUIMHBI HalpaBlIeHO Ha (QOpPMUPOBAHHE Y OO0YyYarOIIMXCs
obmenpodeccuoHabHBIX, poheccuonanbHbix KoMnereHuil (OTTK, 1K)

No Nupexc Conepxanue B pe3ynbrare nzyuenus: yueOHON AUCIUILITNHBI
I 1; KOMIIET | KOMIETCHINH (HIIn oOyyJaromuecs: JOJKHBI
7| eHOUH e€ yacTn) 3HATH YMeTh BJIaJIeTh
1. OIIK-8 | ctymeHT o0OmamaeT | 0COOEHHOCTH paboTaTh ¢ | uHpOpPMAIMOH
CITOCOOHOCTBIO WCIIOJIB30BaHUSI | HOPMATUBHOM HBIMH
HCII0JIb30BaTh HOPMAaTHUBHOMN JOKYMEHTAIME | TEXHOJIOTUSIMU
HOpPMaTHBHBIE JIOKYMEHTAITUN " o | o TTOUCKY
JIOKYMEHTBI B CBOEH | M0 TEXHOJOTHH | TEXHOJOTUHU HOPMaTHUBHOMN
JIeSITEIbHOCTH MPOU3BOJCTBA MPOM3BOACTBA | JOKYMEHTAIUU
56631 (S110505 U3ICIUN 0 TE€XHOJIOTUH
AIEKTPOHUKHU, 3JIEKTPOHUKH, MIPOM3BO/ICTBA
MHUKPO- U | MHKpO- U | U3JeIui
HAHODXJIEKTPOHHUK | HAHOZJICKTPOHM | AJIIEKTPOHUKH,
H KH MHUKPO- u
HAHOXJIEKTPOHU




Ne Nunexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
[y | KOMIET | KOMIETEHIHH (v 00yJaronuecs TOJKHBI
SHIUN e€ 4yacTH) 3HATH yMeTh BJIA/IETh
KH
2. I1K-8 CTYIEHT  O0JaJgaeT | TeXHOJOTHUHI COCTaBJISITh HaBbIKaMU
CIIOCOOHOCTBIO MIPOU3BOJICTBA MapHIpyTHBIE BBITIOJIHCHUS
BBIMIOJHATE pabOTHl | MaTEpUaIOB U | KapThl U TEXHOJIOTUYECK
o 15631 (15071 TEXHOJIOTMYECK | UX Ollepanui
TEXHOJIOTUYECKOU AIIEKTPOHHOMN yI0 IO MOATOTOBKE
MOATOTOBKE TEXHUKH. JOKYMEHTAIMIO | U MPOBEACHUIO
MIPOU3BOJICTBA TUIST TEXHOJIOTUYECK
MaTepuaioB u MPOBEACHUS UX IPOLIECCOB
U3 JIeHi OTJIEJIbHBIX npu
3IEKTPOHHOU onepanuit U | IPOU3BOJICTBE
TEXHUKHU IIPOLIECCOB u
cOopku WCIOJIb30BaHUU
178631 (N 170%1 MaTepuasioB U
151631 (0705
3JIEKTPOHHOU
TEXHUKH
3. IIK-15 | ctymenT  oOnajmaeT | XapaKTePUCTHKU | TPOU3BOIUTH HOBBIMH
CIIOCOOHOCTBIO K | ¥ IPUHIIMITBI OTIepaliu 1o TEXHOJIOTHSIMU,
CEpBHCHOMY paboTsI CEpBUCHOMY o0ecrnednBaroll
00CITYKUBAaHUIO WU3MEPUTEIIBHOTO | OOCITYKUBAHUIO | MU
HU3MEpUTENBHOTO, , u3MepHUTensHOr | 3ddexTuBHOE
JTUArHOCTUYECKOr0, | TUArHOCTUYECKO | O, CEPBHUCHOE
TEXHOJIOTHYECKOT0 ro, JTUArHOCTHYECK | OOCITy>KHBaHUE
obopymoBaHus TEXHOJIOTHYECKO | OTO, HU3MEPUTEIILHOT
ro TEXHOJIOTHYECK | O,
000pyI0BaHUS oro JTMArHOCTUYECK
JUTSt o0opynoBanusi | oro,
MIPOU3BOJICTBA TUTSt TEXHOJIOTHYECK
AIEKTPOHHOU NPOU3BOJACTBA | OTO
KOMIIOHEHTHOM | 3JIEKTPOHHOMN o0opynoBaHus
6a3sl KOMITOHEHTHOM
0a3bl

2. CTpyKTYpa M coiep:KaHue M CUMIJIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI 110 BUAaM padoT.
OObmas Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisdeT 4 3au.ea. (144 yacoB), UX pacrpeneiaeHue Mo

BUJaM paboT MpeAcTaBIeHO B Tabauie (011 cmydenmog OPO).

Bun yuebnoi paboTbl Bcero CemecTpbl
4acoB (dachl)
8
KonTakTHas paboTa, B TOM 4ncje: 64,3 64,3
AyIuTOpHBIE 3aHATHS (BCEro) 60 60
3aHATHS TEKIIHOHHOTO THIIA 20 20
3aHATUS CEMUHAPCKOTO TUIA (CeMUHAPBI, TPAKTUYECKHE
3aHATHA) - -
JlaGopaTopHble 3aHATHS 40 40
HNHas koHTaKTHAas padora: 43 43
KonTpons camocrositensaoi pabotsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3




CamocTosiTeJibHasi paboTa, B TOM YHCJIe: 35,8 35,8
KypcoBas pabota - -
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeiIOB 8 8

CamonoiroToBka (mpopadoTKa U MOBTOPEHHUE JIEKIIMOHHOTO 10 10
Marepualia U MaTepraia yaeOHHKOB U y4eOHBIX IOCOOHIA,
MOJITOTOBKA K TAOOPATOPHBIM ¥ MPAKTUICCKUM 3aHSITHSIM )

Homamnrasis pabora 9,8 9,8
[ToaroToBka K TEKyIieMy KOHTPOJIIO 8 8
KoutpoJnb: 26,7 26,7
IOJIFOTOBKA K 3a4ETy U 9K3AMEHY 26,7 26,7
O01as Tpy10eMKOCTh | 4ac. 144 144
B TOM 4HCJ€ KOHTAaKTHas padora 64,3 64,3
3ad4. efl. 4 4

2.2 CTpyKTypa IMCUMILIMHbI:
Pacnpenencnue BuI0B yaeOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pasnensl qucnuiuinHbl, 3yyaemolie B 8 cemectpe (ounas ¢popma)

KonnyecTBo yacos
AynmutopHas Bueaynurophna
Ne | HaumenoBanue pa3znenos (TeM) Beero pabora 51 paGota
JI 113 JIP CP
1 2 3 4 5 6 7
Beenenue. TexHonornueckue
1 |mporuecchl co3aaHus SIECKTPOHHOM 20 2 8 10
KOMITOHEHTHOM 0a3bl
) Onepanuu ) IUIaHAPHO- 24 4 3 12
AMUTAKCUAIBHOW TEXHOJIOTHH
3 |OnuTakcuanbHbIE IPOLECCHI 21 4 6 11
4 |JIutorpaduyeckue npouecch 22 4 8 10
Meronsl (dbopMupoBaHUs
5 |merupoBaHHBIX obnacreit B 26 6 10 10
HOJIYIIPOBOTHUKOBBIX MOJITOKKAX
Hmozo no oucuyunnune: 103 20 40 43

[Tpumeuanue: JI — nekuuu, 113 — npaktuueckue 3anatust / cemuHapsl, JIP — naboparopHble 3aHATHSA,
CPC — camocrosiTenbHas paboTa CTyieHTa

2.3 Coneprxanue pa3aeaoB AUCHUNIHHBI:

2.3.1 3ausaTHA JeKIIHOHHOI0 THIIA.

Ne HaumenoBanue Comepianne pasiena ®opMa TeKylIero
pasneina KOHTPOJISI
1 2 3 4

1. |Beenenue. IToHsATHE TEXHOJIOTHYECKOTO MPOLECCa, KaKk IIposepka
TexHomornueckue MOCJIe0BATENBHOCTHU CTaIuil 00pabOTKH MaTepUaoB. KOHCIIEKTa
npoueccsl co3ganus  |[loHATHE TMMUTUPYIOIIENH CTauN TEXHOJIOTHYECKOTrO
AIEKTPOHHOU Ipolecca.
KOMITOHEHTHOM 0a3bl. |OCHOBHBIE TEXHOJOTHUECKHE MTapaMETPhl, BIUSIOLINE




Ha CKOPOCTb, HaIpaBJICHUS MPOLIECca U BBIXO TOTOBOU
MPOAYKIUH.

[ToHsATHE OCHOBHBIX M BCIOMOTATEIbHBIX
TEXHOJIOTUYECKUX OIepaluii, IOHATHE
TEXHOJIOTUYECKOI0 MapLIpyTa.

Bgenenue.
TexHoJlornaeckue
MIPOIIECCHI CO3AHUS
ANEKTPOHHOU
KOMIIOHEHTHOM 0a3bl.

TexHOIOrnuecKuil IpoLece IPOU3BOACTBA
AJIEKTPOHHBIX CPEACTB KaK TEPMOJAMHAMUYECKAs
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 MAaTCpUaJIbl.
PoJib 1 MECTO TIPOIIECCOB OYHUCTKH B TEXHOJIOTHUHU
MUKPO- U HAHODJICKTPOHHUKH. THIIBI 3arpsi3HEHUNA
MOJTOKEK B TEXHOJIOTUH MUKPO- M HAHOAJIEKTPOHUKH.
Crneunduka KOMIJIEKCHON OYMCTKHU HA Pa3IMYHbIX
CTaJUsIX TEXHOJIOTHYECKOTO MpoIiecca.
ANCOpOIIMOHHBIE TPOIIECCHI HA MOBEPXHOCTH TBEPIIBIX
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 CMECEH, CIIOIh3yEMbIX Ha TPOU3BOJICTBE.
MeTo 161 KOHTPOJIS YUCTOTHI ITOBEPXHOCTH.

['pynimoBoii onpoc
0 M3y4aemMou
TeEME

Onepanuu I1aHapHO-
SMUTAKCUATILHOU
TEXHOJIOTUH.

[TonsiTHE SNUTAaKCUAIBHOTO NIPOLIECCA KAK OCHOBHOM
TEXHOJIOTMYECKOM OIlepalyy IUIAHAPHON TEXHOJIOTUU.
Knaccugukanus snuTakcHaabHbIX IPOLECCOB 110 TUITY
pacTyIIero SMUTAaKCUAIBHOIO CJIOS: TOMOAIIUTAKCHS
(aBTO3MUTAKCHS ), TETEPOIMUTAKCHS, XEMOSUTAKCHS,
0 CTII0CO0Y €ro MojaydeHus: ra3odasHas, KUJIKOCTHAs,
MOJIEKYJISIPHO-ITYYKOBasl SIUTAKCUHU, STTUTAKCHSI X
METAJIJI-OPraHUYECKUX COEINHEHUN.

OcobeHHocTH, 00J1aCTH TPUMEHEHUS U (PU3UKO-
XUMHUYECKasl CYIIIHOCTb KaXKJI0TO U3
KJIACCU(PUKALMOHHBIX TUIIOB MUTAKCUATbHBIX
IIPOLIECCOB.

NunuBunyanbHbIi
OIpoC MO
M3y4aeMoil Teme

Onepaunn nna”apHoO-|JIernpoBaHue pacTylMX SMUTAKCHAIBHBIX CIIOEB. IIposepka
SIUATAKCUATBHOU OCHOBHBIE METO/IbI KOHTPOJISL TOJIIUHBI KOHCIIEKTa
TEXHOJIOT M. SIUTAKCUAIBHBIX CIIOEB.

Ha3snaueHnue u MeCTO CII0€B TUOKCHUA, HUTPUAA,

KapOua U OKCHHUTPHUAA KPEMHUS, B TAKXKE IPUMECHO-

CUJIMKATHBIX CTEKOJI U TEXHOJIOTHHA MUKPO- U

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

HU30JIUPYIOIIHX U ITAaCCUBUPYIOINX CJIOCB B




3aBUCUMOCTH OT UX TOJIIUHBI, XUMHUYCCKOTO CTPOCHUSA
1 TCXHOJIOTHH MMOJTYYCHUS.

CpaBHUTENBHBINA aHATU3 U (PU3UKO-XUMUYCCKAS
CYIITHOCTb MPOLECCOB (POPMUPOBAHUS
JURJIEKTPUYECKHUX CIIOEB 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.

@DaKTOpBI, BIUSIONINE HA CKOPOCTh POCTA TJIICHKHU H €€
(U3UKO-IIIEKTPHUUECKUE MTapaMeTphl (TNIOTHOCTb,
JMBJICKTPUIECKYIO TIOCTOSTHHYIO, YICIBHOE
COIMPOTHBIICHUE, dTIEKTPHUECKYIO TIPOYHOCTb, YIPYTHE
HATPSDKEHUS B CJI0E, KOJIMIECTBO 1e(PEKTOB U
MIPOKOJIOB).

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

I'pynimoBoii orpoc
0 U3y4aemMou
TemMe

Jlutrorpaduueckue
HPOLIECCHI.

Hasznauenue u Mecto TUTOrpapmuecKux mporeccoB B
TEXHOJIOTHH MOIYIPOBOJAHUKOBBIX Tpruoopos, UMC u
[EeYaTHBIX (KOMMYTALMOHHBIX) I1JIaT.
®otonurorpadus Kak HeMpepbIBHBIN LUK
[I0CJIEI0BATENbHBIX ONEPALUN HAHECEHHUS], CYLLIKH,
AKCIIOHUPOBAHUS, IPOSIBIICHUS U 3a0y0JIMBaHUS
¢doropesucTa ¢ mocneayouuM GopMupoBaHUEM
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, CIIOCOOBI COBMEIEHUS (OTOIIa0I0HA C
MOJIVI0’KKOM, 0COOEHHOCTHU 3KCIIOHUPOBAHUS U
OCHOBHBIE HCTOYHHKHM BOZHUKHOBEHHUS Opaka npu
¢doronurorpadumn.

NunuBuyanbHbIA
onpoc

Jlutorpaduueckue
IPOLIECCHI.

dorormabnoHkl, TPEOOBAHUS K HUM, METO/IbI
U3roTOBIIEHUS (DOTOIIAGIOHOB, YAaJIeHHE
¢doropesucTa. YCOBEpLUICHCTBOBAHUS TPAIUIIMOHHOTO
crioco0a oronurorpaduu, TuTorpadus B 5K€CTKOM
yIabTpaduoIeTe, MHOTOCIONHBIE IIJICHKH PE3UCTOB,
oOpartHas goTtoauTorpadus.
OnexTpoHonuTOrpadus, peHTreHonuTorpadus,
HnoHoIuTOrpadus, X 00JacTu MPUMEHEHHUS,
MpeuMyIecTBa (HeIOCTaTKN) TT0 CPaBHEHUIO C
doronurorpadueit, 0coOEHHOCTH PE3UCTOB U
111a0JIOHOB, cTepeosinTorpadus, HAHOTUTOTrpadusl.

IIpoBepka
KOHCIIEKTa

10.

MeTtonabl

[Tpomeccrl hopMupoBaHus JTETUPOBAHHBIX 00JIacTel B

VYeTHbI onpoc




dbopmupoBaHus
JIETHPOBAaHHBIX
obnacreil B
HOJIYIIPOBOTHHUKOBBIX
HOJJIOKKAX.

MOJTYIIPOBOTHUKOBBIX MOJUIOKKAX METOI0M
TepMudeckoil mudy3un, KiaaccupuKaIus nporueccoB
BBICOKOTEMIIEpaTypHO# nuddy3un, odmactu
INPUMEHEHHS BBICOKOTEMIepaTypHoil nuddysumn,
IpEeuMyIIecTBa M HEJOCTATKH.

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

¢ GY3MOHHBIX IPOIIECCOB, KPUTEPHH BbIOOpa
nuddy3aHTOB.

11.

MeTtonanl
dbopmupoBanus
JIETUPOBAHHBIX
obnacreii B
MOJTYTIPOBOTHUKOBBIX
MTOJUTOKKAX.

HonHoe BHeApEeHUE IPUMECH B 00BbEM
MOJTYTIPOBOTHUKOBBIX MOJIJIOKEK, UCTOYHUKH HOHOB,
cucTeMbl (POPMUPOBAHUS U CENapallii HOHHBIX
My4YKOB, IPOGUIIL pacIpeeieHNs 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 3aHATHSA CEMUHAPCKOIO THIA.
He npexycmoTtpensr

2.3.3 JlaGopaTopHbIe 3aHATHSI.

HaumenoBaHue 1a60paToOpHBIX paboT

dopma
TEKYLIETO
KOHTPOJIA

3

4

«COSI[aHI/Ie TEXHOJIOTHYECKON KapTbl IMIPOU3BOACTBA MHUKPOIJIICKTPOHHOTO
KOMIIOHCHTAa».

3ammra JIP

«Hpoueccm KOMILJIEKCHOM OYMCTKH IOJIOKEK U INTACTHH).
«HpOHGCCI)I IIaHAPHO-3IMUTAKCUAJIbHOI'O HapaliuBaHUA
MOJIYITPOBOJHUKOBBIX MATCPUAIIOB».

CJIOCB

3ammra JIP

«[lonydyeHre U aHanM3 MUKPOCTPYKTYPBHl TOHKHMX IUIEHOK HUTPUJA M OKCHJA
KPEMHHsI METOJIOM IUIA3MEHHOI'O HAIIBUICHHUSI.

3amwmra JIP

«TexHoJornaeckKme IpOoUECChl U METOABI 1 U3TOTOBJICHUA (1)0TOHI&6J'IOHOB».
«TexHojgoru4yeckre IIPOICCChI (I)OTOHI/ITOFpa(I)I/IqCCKOFO OUKJIIa».

3ammmra JIP

«HGFI/IPOBaHI/Ie CJIOS MOJIUKPUCTAJUIMICCKOI0 KPEMHUA aJIIOMUHUCM)).

3ammra JIP

((HOJIy‘ICHI/Ie 3alllUTHBIX IIJICHOK JUOKCHIAa KpCMHU TCPMHUYCCKUM
OKHCJICHUEM KPEMHHUA).

3armmra JIP

«M3rotoBnenue (HoTomadIOHOB-OPUTHHATIOB MYJIbTHIUIMKALUEH €IUHUYHOTO
PUCYHKa».

3ammumra JIP

«[lonydyeHne pucyHka Ha IJIaCTUHE KPEMHUS C TOMOIIBI0 hoTomuTOrpadum.

3ammumra JIP

«[Tomyuenue p-n nepexo10B TG HY3MOHHBIM JIETHPOBAHUEM).

3ammra JIP

10.

«[lony4yeHre OMHUYECKUX KOHTAKTOB TEPMUYECKHUM HCHApPEHHUEM METaIOB B
BaKyyMey.

3ammwmra JIP

11.

«I/IzyquI/Ie KOHCTPYKTHBHBIX JJICMCHTOB KOPITYCOB ITOJYIIPOBOAHHUKOBBIX

npu6opoB u UMC».

Samura JIP




JIP — 3amuTa 1abopatopHbIX padoT.

JlaGopaTopHbie pabOTHI

BoinonHAIOTCA B HOIL[ «J/luarHocTMKa CTPYKTYphl W CBOMCTB

HaHOMaTepHrasioB» Ky0aHCKOTo rocy1apcTBEHHOTO YHUBEPCHUTETA.

B pe3ynbrare BBINOJIHEHUS Ja00PATOPHBIX padOT Y CTYJACHTOB (DOPMHUPYIOTCS M OICHHBAOTCS
tpedyembie ®PI'OC u OOII mns vanpasnenus 11.03.04 DnekTpoHUKA W HAHOIJIEKTPOHUKA MPOGUIIL
«HanotexHonoruu B anekTponuke» komnerenimu — OIMK-8, I1K-8, T1K-15.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHy IO JAHHOW JUCIMIUIMHE HE MPEeIyCMOTPEHbI KypCOBBIE PabOTHI

(IpoeKTHI).

2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecrevyeHHs IJsi CAMOCTOSTEIbHOH PadoOTHI
00y4aroIUXCcH M0 JUCHUILIMHE (MOTYJII0)

HanmenoBanue
pazaena

[TepeueHsb yueOHO-METOIUIECKOTO 00ECIICYCHUS TUCITUTUIUHBI I10
BBITIOJTHEHUIO CAMOCTOSATEIHHOU PabOThI

1 2

3

Bce paznenst

1. Uanos, N.I'. OCHOBBI KBAHTOBOM JIEKTPOHUKH: yueOHOE
nocobue / N.I'. UBaHoB ; MunKcTEpcTBO 00pa30BaHUs U HAYKU
Poccuiickoit ®eneparuu, OeaepaibHOE TOCY1apCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BHICIIETO
npodeccnonabHOTO 00pazoBanus «tOxHBIN denepanbHbINA
yauBepcutet", ®usnueckuii paxynpreT. - PoctoB-n//l :
WznarensctBo FOxHOTO (henepanprnoro yausepcureta, 2011. - 174 c.
- oubmmorp. c: C. 168-169. - ISBN 978-5-9275-0873-0 ; To xe
[DnexTponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=241055

2. Ky3oBkuH, B.A. DnexTpoHuka. Dnexkrpodusnueckue
OCHOBBI, MUKPOCXEMOTEXHHKA, TPUOOPHI U YCTPOUCTBA : YUEOHHUK /
B.A. Ky3o0BkuH. - Mocksa : Jloroc, 2011. - 328 c. - (HoBas
Yuusepcurerckast bubnuoreka). - ISBN 5-98704-025-6 ; To xe
[DnexTponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

3. HanorexHomnoruu B aneKTpoHuke / moa pen. FO.A.
YameirmHa. - Mocksa : Texnocdepa, 2013. - 688 c. : uin.,tadm.,
cxeM. - buOm. B kH. - ISBN 978-5-94836-353-0 ; To xe
[DnexTponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=443325.

Y4eOHO-MeTOoInYeCKHe MaTepHalbl JUIsl CAaMOCTOSITEIbHONW paboThl OOYYaroOLIMXCs W3 4Hucia
WHBAJIHUJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbst (OB3) mpenocrasinstores B popmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM HX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JIjig U1 ¢ HapyLIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.
JIyist L ¢ HapyIIEeHUsIMU CIIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig au11 ¢ HapyIIEHUsIMU OTIOPHO-JBUTATEILHOTO amnmnapara:



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 IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIepeYeHh MOXKET OBITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jns popmupoBanus mpoecCHOHATBHBIX KOMIIETEHIIMHA B MPOIECCE OCBOCHUS AMCHUTUIMHBI
UCIOJNIB3YETCSl TEXHOJOTHS Mpo(dhecCHOHaTbHO-Pa3BUBAIOIIET0 OOy4YeHUs, IMpelycMaTpUBaIOIias He
TOJIBKO TepeAadyy TeOpeTHYEeCKOro Marepualia, HO U CTUMYJIMPOBAHHUE M Pa3BUTHE MPOAYKTHBHBIX
IIO3HaBaTCJIIbHBIX ﬂeﬁCTBHfI CTYJACHTOB (Ha OCHOBC HCHXOHOFO-HGH&FOFI/IHGCKOﬁ TCOPHUHN ITOITAITHOTO
dbopMUPOBAaHUS YMCTBEHHBIX JEHCTBHIl). AKTUBH3aUMM ¥ HWHTCHCHU(PHUKAIUU MO3HABATEILHOTO
mporecca  CIOCOOCTBYIOT — HMCIOJNIB30BaHME  IMEAArOTHYECKOW HIBPUCTUKM M MOJAEIHPOBAHUE
POOJIEMHBIX CUTYallUH.

B npouecce npenoaaBanys JMCUUIUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE METO/IbI:

— JIEKIIHH;

— JIOMAIIIHKE 3a/laHus;

— IpOoOJIEMHBIE 3a/1aHUS;

— MHIUBUAYAJIBHBIC IPAKTUYCCKUEC 3aJaHNA;

— KOHTPOJIbHBIE OMPOCHI;

— myOJinyHas 3ammTa 1ab0opaTopHbIX padoT;

— KOHCYJIbTAILIUU MIpernojaBaTeneii;

— camocTosTeNbHas paboTa CTYACHTOB (M3y4€HUE TEOPETHUECKOro MaTepuaia, MoAroTOBKa K
71a00paTOPHBIM 3aHATHUSM, BBIIIOJIIHEHUE JOMAIIHUX PabOT, HOJATOTOBKA K OMPOCY U 3a4eTy).

B pamkxax 1a00opaTOpHbBIX 3aHATUNH NPUMEHSIOTCS METOAbl IPOEKTHOrO OOYy4EHHS,
HCCJIEIOBATENILCKUE METOJbI, TPEHUHTOBbIE (OPMBI, METOJ KOHKpPETHBIX cHuTyanuil. B mpouecce
CaMOCTOSITEITbHOM ACATCIBHOCTH CTYACHTHI OCBAWMBAIOT W AHAJIU3HUPYIOT HepeI[OBOfI HAay4YHO-
UCCJIEIOBATENLCKUN OMBIT, UCHOJB3YSI MMEIOUIYIOCS JIUTepaTypy U HH(OpPMALMOHHBIE TEXHOJIOTHH,
S3HAKOMATCA C OCHOBHBIMHM HAYYHBIMH JXKypHAJIaMU 110 BOIpPOCaM H3YUCHUA q)HSI/IKO-XI/IMI/I‘-ICCKI/IX
CBOICTB HAHOCTPYKTYp pa3jMYHBIX THIIOB, BBICTYMAIOT C [OKJIaJaMU Meped OJHOKYPCHHKAMH,
HaAKaIlJIMBaIOT 0arak 3HaHWM, OJIE3HBIX JJIs1 BHIOJIHEHMS! BBITYCKHOM KBAaNM(PUKAIIMOHHON paboThI.

ConpoBoXk/IeHHE CaMOCTOSITEIbHON pabOThl CTYACHTOB TAaK)K€ OPraHU30BAHO B CIIEAYIOIIMX
dbopmax:

— TOApoOHOE H3Y4YeHHUE HEKOTOPBIX pa3[esioB JUCHUIUIMHBI IOCPEICTBOM HU3YUCHHS
PEKOMEH1YEMOM JTOITOIHUTEIIBHON JIUTEPATYPHI;

— MOApPOOHOE H3YyYeHHE HEKOTOPhIX pa3/esioB AMCHUUIUIMHBI TOCPEACTBOM MOJTOTOBKH
COO0O0ILIeHUH, MPe3eHTalluH, TyTeM HallucaHus pedepaTuBHBIX padoT;

— KOHCYNbTAIUM JUIS PAa3bsCHEHHS MPOOJIEMHBIX MOMEHTOB IIPH CaMOCTOSITEIHHOM
PACIIMPCHHOM U3Y4YCHHHU Ppa3acioB TUCHUITIINHEBIL.

OcHoBHbIE 00pa3oBaTeIbHbIE TEXHOIOTHH, UCIIOIb3YEMbIE B y4€OHOM IpOLIecCe:

— JIEKIIUH C TPOOJIEMHBIM U3JI0KEHUEM;

— 00CYXJI€HHE CII0’KHBIX BOIIPOCOB U MPOOIEM;

— NIPUMCHCHUE MCTOAa KOHKPETHBIX chyauHﬁ.

HHTepakTuBHBIE 00pa30BaTENbHbIC TEXHOIOTHH, UCTIONB3YeMbIE B AyIUTOPHBIX 3aHATHSIX:

— JIEKIUSI-TIpecc-KOHpepeHIus;

— JIeKnuA-Oecena;

— OpraHrU3alMOHHO-JIMYHOCTHAA HUIpa.

Jns Jun ¢ OrpaHMYEHHBIMH  BO3MOKHOCTSIMH  370pPOBbSl  IPEAYCMOTPEHA OpraHU3allHs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

NuTepakTuBHBIC 00pa30BaTe/lbHbIC TEXHOJIOTHH

Ceme Buna 3ansaTus Hcnoab3dyemble uHTepakTUBHBIe | Kosmuec
cTp o0pa3oBaTe/ibHbIE TEXHOJIOTHHU TBO
4acoB




Jlexnus Ne 1. Beenenue. | Jlekuusi-npecc-koHgepeHuus. 2
TexHonornueckue npouecchl | TexHOIOrn4eckuit mporecc.
CcO3JaHusd AIEKTPOHHOM
KOMITOHCHTHOH 0a3bl.
Jlexums Ne2-3. Omnepanuu | Jlekuusi-npecc-kKoHgpepeHnusl. 4
IIJIJAHAPHO-3IIUTaKCUAIBHOU 1. IIpoueccsl MHKpPO- u
TEXHOJIOTUH. HAHOTEXHOJIOTUI HAHOAJIEKTPOHUKH.
2. Meroabl KOHTPOJIS TOJIIMHBI
AIUTAKCUAIBHBIX CIOEB.
Jlexuus Ned-5. DOnwurakcuanbhble | Jlekuusa-npecc-koHpepeHus. 4
MPOILECCHI. 1. Quanexkrpuueckue miaeHku B MC.
Meronsl ux [IOJy4YEHHUS.
Texnonoruu U3TOTOBJICHUS
rubpuaasix MC.
2. @akTopbl,  BIUAIOUIME  Ha
y/I€JIbHOE COMPOTUBIICHUE TIJICHKH.
Jlexumst Ne 6-7. Jlutorpaduueckue | Jleknusi-oecena. 4
MIPOIIECCHI. 1. Texuomoruss muTorpadguuecKux
MIPOLIECCOB.
2. ®oromurorpadus. M3rotosnenue
¢dhoTo111a0I0HOB, METObI
YMCHBIIICHUS TEXHOJIOTUYECKOM
HOopMbl. CoBMellleHHe MIa0JIOHOB C
ITOJIOKKOM.
3anarue naboparopnoro tuna Ne 1- | OpraHu3anmoHHO- 6
3. Bsenmenme. TexHomormueckue | JesiTeJIbHOCTHASI HTPA HA TEMY:
mpoueccsl co3maHus deKkTpoHHoH | 1. «Co3gaHue  TEeXHOIOTHYeCKON
KOMITOHEHTHOMU 0a3bl. KapThl MIPOU3BOJICTBA
MUKPODJIEKTPOHHOTO KOMITOHEHTA)
2. «ITpoueccor KOMILJIEKCHOM
OUMCTKHU MOJJIOKEK U TUIACTHH».
«IIponecchr IIJIAHAPHO-
AMUTAKCUAILHOTO HapaluBaHus
CJI0€eB TOJTYTIPOBOTHUKOBBIX
MaTepuagoBy.
Hmoeo: 20

4. OueHoyHble CcpeacTBa JJisl TeKYLIero KOHTPOJISA YCIeBAeMOCTH U NPOMeKYTOYHOM
aTTecTalHu.

OneHOYHBIMU CPEICTBAMU I TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH SIBIISIFOTCS: JIEKIUSA-TIpecc-
KOH(pepeHIMs, JeKIus-0ecena, OpPraHU3alMOHHO-AEATEIbHOCTHAS UIpa, IpPOBEPKAa KOHCIEKTa,
BOIIPOCHI II0 KOHCIEKTY, TIPYIIIOBOM ONpPOC IO H3y4aeMOM TeMe, WHIUBHUIYAIBHBIA OIPOC II0
U3y4yaeMol TeMe, YCTHBIHM ompoc, 3aIuTa J1abopaTopHOi paboThI.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /IJIS MPOBEeHHS TEKYIEero KOHTPOJIS.

4.1.1 Tlpumepsl 3a1aHU 1J1s1 JoMalIHell paGoThI

1. Ilpennoxxutre U 00OCHYUTE CXEMY TEXHOJIOTHYECKON KapThl CO3JaHUS KPEMHHEBOTO JTHO/a
Ha OCHOBE CTPYKTYypbl LIIOTTKH.

2. Ilpemnoxute M OOOCHYHTE CXEMy TEXHOJIOTHUYECKOW KapThl CO3/JaHHS TE€PMaHHUEBOTO
TYHHEJIBHOTO IUOJA.

3. Ilpemnoxute M OOOCHYWTE CXE€My TEXHOJOTHYECKONW KapThl CO3/aHHS JIETEKTOPHOTO
doroanona nns 6mmknero MK-nuanazona.



4. Tlpennoxutre W OOOCHYHTE CXEMYy TEXHOJOTHMYECKOW KapThl CO3JaHUS JCTECKTOPHOTO
doroarona ms 6mmkaero Y d-nuana3zoHa.

5. Tlpennoxxutre U OOOCHYHTE CXEMY TEXHOJIOTHYECKON KapThl CO3/aHUsI TOHKOIIJIEHOYHOTO
€MKOCTHOI'O YCTPOMCTBA.

Ilepeuenv yacmeti komnemeHyull, NPOBEPAEMbIX OYEHOUHbIM CPEOCBOM.:

OIIK-8: 3HaTh 0COOEHHOCTH HMCHOJb30BAHUS HOPMATHBHOM JOKYMEHTALMU IO TEXHOJOTHH
MIPOU3BOJCTBA U3JIEIUHN IIEKTPOHUKH, MUKPO- U HAHOJIEKTPOHHUKH.

[1K-8: 3HaTh TEXHOJOTUH NMPOU3BOACTBA MATEPHATIOB U U3JICIUN JIEKTPOHHON TEXHUKH; YMETh
COCTABJISITh MapLIPYTHBIE KAPTHI U TEXHOJIOTHYECKYIO JOKYMEHTALUIO JIJIsl IPOBEICHHUS.

[1K-15: 3HaTh XapakTEpUCTUKU M MPUHLMIBI pabOThl U3MEPUTEIHHOr0, AUArHOCTUYECKOTO,
TEXHOJIOTUYECKOTO O0OPYAOBAaHUS Ui MPOU3BOACTBA IJIEKTPOHHOM KOMITOHEHTHOW 0a3bl; BIAJCTh
HOBBIMU  TEXHOJOTHSIMH,  oOecrneunBalOmUMU  3(G(EeKTUBHOE  CEPBUCHOE  OOCIY)KUBaHHE
M3MEPUTENIBHOT0, TUarHOCTUYECKOI 0, TEXHOJIOTHYECKOTO0 000PYA0BAHHUS.

Kpumepuu oyenxu:

- OLEHKAa «OTJIMYHO»: CTYJEHT CBOOOJAHO OTBEYAET Ha BOIIPOCHI, AKTUBHO Y4YacTBYET B
TUCKyCCUM M B paboTe HAay4yHOrO KOJUIEKTHBA, peYb OTJIMYAETCS I'PaMOTHOCTBHIO, HCIIOJIB30BAHUEM
po(hecCuOHATBHO-OPUEHTUPOBAHHON TEPMMHOJIOIMH; JOIMYCTUMbI 3aMUHKHM U HENPOJIOJIKUTEIbHbIE
OCTaHOBKHU;

- OLIEHKA «XOPOLIO». CTYJEHT OTBEUYAEeT Ha JaHHbIE BBIIIE BOIIPOCHI, y4aCTBYET B IUCKYCCUU U
B pa0oTe HAyyHOro KOJUIEKTHBA, pPEYb OTJIMYAeTCS TIPaMOTHOCTBIO,  HCIOJIb30BAHHEM
Ipo(hecCuOHAbHO-OPUEHTUPOBAHHON TEPMHUHOJIOTUU; HO MPUCYTCTBYIOT HENPOAOKUTEIbHBIE
OCTaHOBKHU U HErpyObIe OMINUOKH;

- OLEHKAa «yAOBJETBOPUTEJIbHO»: CTYJICHT HE JaeT IOJHOLIEHHOTO CBSI3HOI'O OTBETAa Ha
BOIIPOC, HO KOMMYHUKATUBHBIN 3aMbICE]l IPOCMATPUBAETCS U B LIEJIOM COJEPKaHUE MOKHO CUUTATh
BEPHBIM, Y CTY/IEHTA NIPUCYTCTBYIOT HEKOTOpPbIE TPYJHOCTU B ydacTuu B Oecene U paboTe B HAYYHOM
KOJUJIEKTHUBE, OOJIBIIIOE KOJTUYECTBO OIMMOOK B OMpPEIeICHUH padOYuX MOHSATUH; CTYICHT HE BIIAJICET B
JIOCTaTOYHOM CTENEHU HaBBIKOM (PMIIOJIOTMYECKOI0 aHAIN3a TEKCTOB POMAaHTU3MA U PeaInu3Ma;

- OILICHKAa «HEYAOBJETBOPUTEJIbHO». CTYACHT HE JAeT CBA3HOIO OTBETa HA BOIPOC WIH
BBICKA3bIBaHUSI IIOBEPXHOCTHBI U HESCHBI, Y CTYJEHTAa TPYJHOCTU B ydyacTuu B Oecelne U pabore B
HaY4YHOM KOJUIEKTUBE, 0O0JIbIIIOE KOJIMYECTBO OMIMOOK B OMpEAEICHUN PabOUMUX MOHATHH.

4.1.2 TIpumepbl BAPMAHTOB KOHTPOJIbHBIX PadoT, TECTOB

KontponbHas pabota no pazaeny «JIutorpapuieckue npoueccon.

1. KakoBo Ha3zHayeHHE W MECTO JMUTOrpaUyecKUX MPOLECCOB B TEXHOJOTHMHU NPOU3BOJICTBA
COBPEMEHHBIX MOIYIPOBOJHUKOBBIX IPUOOPOB?

2. KakoBsl 0OcHOBHBIE oniepariu (poTtonurorpadun?

3. KakoBbI OCHOBHBIE ONEpaluy IEKTPOHHOH JuTorpadun?

4. KakoBBI OCHOBHBIE ONIEPAIIH PEHTTEHOBCKOM JTUTOTpaguy U HOHHOH JTUTOrpadun?

Ilepeuens yacmeii kKomnemenyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-8: ymeTh paboTaTh ¢ HOPMATHUBHON JIOKYMEHTAllME€d MO TEXHOJIOTHMH IPOU3BOJICTBA
W3JIEINN IEKTPOHUKHU, MUKPO- M HAHODJIEKTPOHUKH.

[1K-8: 3HaTh TEXHOJIOTUH NMPOU3BOACTBA MATEPHATIOB M U3JICIIUN IIEKTPOHHON TEXHUKH; YMETh
COCTaBJIATh MapUIPYTHBIE KapThl U TEXHOJOTUYECKYIO TOKYMEHTALIUIO JUIs IPOBEICHNUS.

[IK-15: Bnagerp HOBBIMH TEXHOJOTHUSAMH, oOecmeunBaronuMu S(P(HEKTHBHOE CEPBUCHOE
00CITy’)KMUBaHUE U3MEPHUTEIBHOT0, TUArHOCTUYECKOT0, TEXHOJIOTHUECKOro 000py/10BaHUS.

Kpumepuu oyenxu:

OneHka «3a4TeHO» CTAaBUTCA, €CIM  IPOAECMOHCTPUPOBAH  JOCTATOYHBI  YpPOBEHb
SPYAUPOBAHHOCTH CTYJIEHTA, BBIBOJABI W HAOJIOACHMUSI CaMOCTOSITENIbHBI, COOJIIO/IEHA KYJIbTypa
YCTHOTO M NMHCbMEHHOTO M3JI0KEHUS MaTepuasa U B I€JIOM MPOJIEMOHCTPUPOBAHbI 3HAHUS U YMEHUs
HEOOXOIUMBIX KOMIIETEHLIUH.

OneHka «He 3a4TEeHO0» CTABUTCS, €CIIM CTYJEHT HE MOXET JaTh IpaBHIbHbIE OTBETHI HA 80%
BOIIPOCOB UJTM HE COOIIOJIEHBI XOTS OBl 2 U3 OCTABILNXCS TPEOOBAHUM.



4.2 ®oH OLIEHOYHBIX CPEACTB VISl MPOBeeHUs MPOMEKYTOYHOM aTTeCTALMH.

4.2.1 Bomnpocbl, BbIHOCHMbI€ Ha JK3aMeH M0 AUCHHUILUINHE «OCHOBBI TEXHOJOTHH
JJIeKTPOHHOH KOMIIOHEHTHOI 0a3bl» [IJisi HANpaBJieHUs MOATOTOBKU /IS HaNpPaBJIEHUs
noaroroBku 11.03.04 DuekTpoHMKa M HaHOJIeKTPoHMKa mnpodguias «HaHoTexHoJ0TMH B
IJIEKTPOHHUKE.

Bonpocsl 111 NOATOTOBKH K 3K3aMeHY

1. Texoporuecchl B MUKPOIJIEKTPOHUKE.

2. Knaccudukanus omnepanuii IUIaHapHO-3MUTAKCHAIBHON TEXHOJOTHH B 3aBHUCUMOCTH OT
XapakTepa BO3ACHCTBUS HA UCIIOIb3yEMbIE MaTEpUalbl, LIEJU Ollepallii U KOHEYHOT'O pe3y/bTara.

3. Haznauenue onepanuuil OUMCTKUA B TEXHOJIOTUH MUKPOAJIEKTPOHUKH, TUIIBI 3arPS3HEHUN U X
MCTOYHUKHU.

4. O6mas knaccupukaluus METOJOB OYMCTKH IOAJIOKEK, UX HAa3HAYEHHE U BO3MOKHOCTH.
[IpeumyiiecTBa 1 HEIOCTATKH PA3JIMYHBIX METOJ0B OYUCTKH MOJIOKEK.

5. XKuakocTHas OYHMCTKAa MOJUIOKEK B TEXHOJOTMH MHKPOAJIEKTPOHHKHU: UX Ha3HAuYeHUE,
BO3MO>KHOCTH, IIPEUMYIIIECTBA U HEAOCTATKHU.

6. [ToHsiTHE MONUPYIOLIUX, CEJIEKTUBHBIX M AHU30TPOITHBIX TPABUTEICH.

7. Kiaccudukanusi, BOSMOXHOCTH, IPEUMYIIECTBA U HEOCTATKH CYXHX METOJIOB 00paboTKH
MOJIJIOKEK MPH UX OYUCTKE.

8.  DOnurakcuadbHOE€  HapallMBaHUE  MOJIYIPOBOAHMKOBBIX  cioeB.  OmpexneneHue
SMUTAKCUATBHOTO HAPALUBAHUS CIIOEB.

9. IloHsATHE TOMOAIIUTAKCUH (aBTOSMUTAKCUH ), XEMOIUTAKCUU, TETEPOITUTAKCHH.

10. ®u3nMKO-XUMHUYECKasi CYIIHOCTh ra3odazHoil snutakcuu. PakTopbl, OT KOTOPHIX 3aBUCUT
CKOpPOCTB POCTA SIMUTAKCHATIBHOTO CJIOS M ero KadecTBo. OO0OIICHHAs! CTPYKTYpHAsI CXeMa YCTaHOBKHU
ra3zoga3Hoil SMUTaKCUU.

11. ®usuko-xuMuyeckass CYIIHOCTb IIPOLIECCOB aBTOJETMPOBAHUS IIPU  pealu3aliu
ra3oa3Horo  HapallMBaHUS  dSINUTAKCHANbHON  TuieHKH. [lpeumymiectBa W HEJOCTaTKU
aBTOJIETUPOBAHUS.

12.  JKunkodasnas -dOUTAKCUS: ONpeleleHHe, Ha3HAuYeHHWe, OO0IacTh MPUMEHEHUS,
IIPEUMYIIECTBA U HETOCTATKH.

13. O6mas knaccudukanus, HOMEHKIATypa U Ha3HaYeHHE MACKUPYIOIIUX, U30JIHPYIOIIUX U
MACCUBHUPYIOLIUX CJIOEB, UCTIOJIH3YEMBIX B TEXHOJIOTHH MUKPOIJIEKTPOHUKH.

14. HasHaueHne © TPUMEPHI HCIOJB30BaHUS TOHKHUX IUIeHOK SiO2 B TEXHOJIOTHH
MHUKPOIJIEKTPOHHKH.

15. Ha3HaueHWe ¥ TPUMEPHl HCIOJB30BAHUS TOHKHUX IJICHOK SisNsa B  TexXHOIOTHH
MHUKPOIJIEKTPOHHKH.

16. Ha3znaueHue W mnpuMepbl HUCIOJIb30BAaHUSA IUIEHOK M CJIOEB MOJUKPUCTAILIMYECKOTO
KpeMHHUsI ¥ KapOuJia KpeMHHUSI B TEXHOJIOTHU MUKPOAJIEKTPOHUKH.

17. ®u3nko-xuMHuuecKkasi CyIHOCTh TEPMUYECKOTO OKHUCIICHHS] KPEMHUA IS LeJel co3qaHus
ToHKHX TIeHOK SiO2. [TpoMblluIeHHAs peanu3alus npoiiecca moxydeHus mieHok SiOz.

18. ®PU3MKO-XMMHUYECKAs] CYIIHOCTh MUPOJUTUYECKOTO W IUIA3MOXMMHYECKOTO OCaXIACHUs
wieHok SiO2

19. CpoiicTBa M Ha3HAY€HUE IUICHOK «HUTPHUAA KPEMHHUS», MPUMEHSIEMBIX B TEXHOJOTHUHU
MHUKpPOIJICKTPOHUKH. METOAbl TONY4YeHUs TUICHOK HHUTPHAa KPEMHUS: TMpsSMOE a30THUPOBAHUE,
MUAPOJIMTUYECKOE OCAXK]ICHUE, HUTPUPOBAHKE raJIOT€HUI0OB KPEMHHUS.

20. Meroasl MONy4deHUs, CTPYKTypa M CBOMCTBA MOJMKPUCTAUIMYECKUX TIJICHOK KPEMHUS,
MPUMEHSAEMBbIX B TEXHOJOTMM MHUKPOIIEKTPOHMKHU. [IpenmymiecTBa M HEIOCTATKU THUIAPUIHOTO M
XJIOPUJTHOTO METO/IOB.

21. Ilonsatue nurorpaduveckoro mporecca B TEXHOJIOTUH MHUKPOAIEKTPOHHUKHU. OmpenencHue,
BO3MOXXHOCTH JIUTOrpaduu, JOCTOMHCTBA W HEIOCTATKH, CTAaAUM JUTOrpaduyeckoil oOpaboTKH Kak
MOCJIEI0BATEIbHOCTH OCHOBHBIX M BCIIOMOTATEIbHBIX TEXHOJOTUYECKUX ONEpaLIHil.



22. Knaccudukarus autorpad@uueckux MPOIECCOB: B 3aBUCHMOCTH OT cHocofa IepeHoca
n300pakeHHsI Ha MOJUIOKKY, B 3aBUCUMOCTH OT THIIa HCIOJb3yEeMOrO PE3UCTa, B 3aBUCUMOCTH OT
JUIMHBI BOJIHBI NCIIOJIb3YEMOTO U3JIy4EHUSI.

23. Hasnauenue (HOTOpE3UCTOB M WX THIBI, MPUMEHSEMBIX B TEXHOJOTUU H3TOTOBJICHUS
Pa3IMYHBIX TUIIOB MUKPOCXEM U IEYaTHBIX ILIAT.

24. O®OU3MKO-XMMHYECKasl CYLIIHOCTb OSKCIIOHMPOBAaHUS U IMPOSBICHUS PA3JIMYHBIX THUIIOB
($hoTOpE3nCTOB.

25. OCHOBHBIE METO/Ibl HAHECCHUS U CYIIKU (hOTOPE3UCTA.

26 Onepanuy COBMEIIEHUS U SKCIIOHUPOBAHUS MIPU peain3aliy JIMTorpadu4eckoro mpoiecca
B TEXHOJIOTMM MUKPORJIEKTPOHUKH.

27. Ha3naueHue ¥ pealu3alus ONEpaluid CyIIKA TPH MPOBEIECHHH JIUTOrpadUuecKoit
00pabOTKH NOJTYIPOBOJHUKOBBIX IUIACTHH B TEXHOJOTMH MUKPOIIEKTPOHHUKH.

28. Ha3zHaueHue M MECTO OIEepaluil TPaBJIEHUS B IJJAHAPHO-3IIUTAKCUAIBHOW TEXHOJIOIMH
(GOopMHPOBAHUS MUKPOSJIEKTPOHHBIX CTPYKTYP.

29. ®Ou3MKO-XMMMUYECKas CYIIHOCTb XHUMHYECKOI'O TPaBJIEHHUS TEXHOJOTMYECKUX CIIOEB B
TEXHOJIOTUM MHKPORJIEKTPOHUKH. [IprMepbl TEXHOJOTMYECKUX CJIOEB U CIIOCOOBI UX JKUAKOCTHOIO
TpaBJICHUS.

30. Knaccudukauus MeTomoB O€3KUAKOCTHOIO TPABJIEHUS TEXHOJIOTMYECKHX CIIOEB B
TEXHOJIOTMU MUKPO- U HAHOZJIEKTPOHUKH.

31. HaznaueHue u MECTO onepanuil Ia3MOXUMHUYECKOTO TPABICHUS Pa3InYHbIX MAaTEPUAIIOB B
TE€XHOJIOTUM MUKPOAJIEKTPOHUKHU.

32. Ha3naueHue M MeCTO JIy4eBBIX TEXHOJIOTUH NpU 00pabOTKe IMOJIOKEK B TEXHOJOTHH
MHUKpPO- U HAHOJIEKTPOHUKHU.

33. Ha3znaueHue M MecTO Jy4eBBIX TEXHOJIOTHMHM IMpH 00pabOTKE MOUIOKEK B TEXHOJIOIMU
MHUKpO- U HaHOJIEKTPOHUKU. KOHCTpyKLMU, Ha3HAYEHUE W MPUHIMI ACHCTBUSI UCTOYHUKA HOHOB C
BY uHaykTOpOM M HOHHOrO UCTOYHUKA [leHHHHTa.

34. Ha3znaueHue W MecTO Jy4YEeBBIX TEXHOJIOTHH IMpH 00pabOTKE MOUIOKEK B TEXHOJOTHU
MUKpPO- U HaHOZJIEKTPOHUKH. KOHCTpyKIMY, Ha3HAYEHHUE U IPUHLMIIBI JEMCTBUSI HOHHBIX HCTOYHUKOB
Hunscena u Mopo3sosa.

35. CnocoObl ynaneHusi ciost pOTOpe3ucTa ¢ MOJUIOKKH: CPAaBHUTEIbHAs XapaKTepPUCTHKA
Pa3IUYHBIX CIIOCOOOB C YKa3aHUEM IOCIEA0BAaTEIbHOCTH ONepaluil, CTIOIb3yeMOro 000pyAOBaHUS U
MaTepHajoB (ChIPbA).

36. IloHsATHE NPOEKIMOHHONM M KOHTakTHOM (oTtomutorpaduu. Ontuueckue 3¢¢deKTs npu
¢doronuTorpadpum.

37. OnextpoHonuTorpadus: ompenereHrne, OCOOCHHOCTH peau3alii, IMPEeUMYIIecTBa U
HEJIOCTAaTKHU 0 CPAaBHEHMIO ¢ oToNuTOrpaduei.

38 DneKTpOHOPE3UCTHI: UX XAPAKTEPUCTHUKU (UyBCTBUTEIBHOCTb, KOHTPACT, pa3pellarolias
CHOCOOHOCTh, IIA3MOCTOMKOCTh, TEMIIEpaTypa CTEKJIOBAHMs, KPOIOIIas CIIOCOOHOCTb) M METOJbl MX
KOHTPOJISL.

39. MexaHu3Mbl M 3aKOHOMEPHOCTH peaIM3allud DJIEKTPOHHO-JIy4eBOW JuTOrpaduu.
3aBUCUMOCTH (OPMBI KJIMHA IPOSBICHUS HA Pa3IMUHBIX O TOJIIMHE CIO0AX 3JIEKTPOHOPE3UCTA.

40. PentreHonmurorpadus: onpeneneHue, OCOOEHHOCTH peaju3ally, IPEeUMYIIecTBa |
HEJOCTaTKU M0 CpaBHEHHIO ¢ (poTomuTorpadueit u anekTpoHoauTorpaduen

4]1. TexHonorus W3rOTOBJEHUSA peHreHomalnoHoB. TpeOoBaHus, MpeabsBIsEMbIE K
pPEHTTeHOIIabIOHaM.

42. O6001IeHHas XapaKTepUCTUKa 000pyIOBaHUS JUIsl PEHTreHoauTorpaguu: OJOK cxema
YCTaHOBKH, TpeOOBaHUs, IPEAbABIIIEMbIE 000PYOBAaHHUIO, OCHOBHBIE KOHCTPYKIIMOHHBIE Y3JIbI.

43. XapakTepucTuKa METOJOB, UCIOIb3YEMBIX B TEXHOJIOTUH MHMKPO- U HAHO- AJIEKTPOHHKH,
JUISL CO3/1aHusl B 00beMe MOITYIPOBOAHUKOBOM MJIACTUHBI YYAaCTKOB C 3aJaHHOW BETMYMHOMN yJIEIHHOTO
COIPOTHUBIICHUS.

44. BeicokoremmneparypHas nuddys3us. Haznauenue n xapakrepuctuka MeTona. MexaHu3Mbl
T Py3un IpUMECH B OTYIPOBOIHUK.



45. BeicokotemneparypHas auddy3us. Buabsl M UCTOYHHMKK JICTUPYIOIIMX IPUMECEH,
UCTIOJIb3yeMble B COBPEMEHHOM TEXHOJOI'MU MHUKPOIJIEKTPOHUKU. MoJenu pacripeneneHus: MpuMecH
npu 1uddy3un.

46. CriocoObl TpoBeneHUs ABYXCTAAMWHOW BBICOKOTEMIIEpATypHOU Iu(py3un NpUMecH B
HOJYIPOBOJHHUK.

47. XapaKTepuCTHKa TEXHOJIOTWYECKOro o0opynoBaHus s mnpoBeneHus auddysuu B
«OTKPBITOH TpyOe» U B 3aMKHYTOM 00beMe (aMIyJIbHBIA U OOKC METO/IBI).

48. OO6mas xmaccupukanus W BUABl  J1e(EKTOB, BO3HHMKAIOIIUX NPU  pean3aluu
BbICOKOTEMIIEpaTypHOH 1n((y3un IpUMECH B 00bEM MOJIYIPOBOAHUKA U IIYTH UX YCTPAHEHHUS.

49. VlonHoe BHeIpeHHE IpUMECH B 00beM MOIynpoBoJHMKA. HazHaueHue, BO3ZMOKHOCTH U
00JacTl NIPUMEHEHUSI JTAHHOW TEXHOJIOIMYECKOH OIepalyH.

50. Knaccudpukanuss oOopyqoBaHUS [UIi HMOHHOIO BHEJIPEHUS IpUMECH B 00beM
noJynpoBogHuKa. KoHCTpyKIMOHHOE O(OpMIIEHHE YCTaHOBOK MOHHOTO BHEJPEHHUs (MMIUIAHTAIUH,
JIETUPOBaHMsI) M Ha3HAYEHUE OT/AEIbHBIX OJIOKOB.

Ilepeuensv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM:

OIIK-8: 3HaTh 0COOEHHOCTH HCIOJb30BaHUS HOPMATHBHOM JOKYMEHTALMU IO TEXHOJOTHH
IIPOM3BOJICTBA M3JIENIAN JCKTPOHUKH, MUKPO- U HAHODJIEKTPOHHUKH; YMETh pabOTaTh ¢ HOPMAaTHBHOMN
JOKYMEHTAIUeH 10 TEXHOJIOTUU MPOU3BOJCTBA U3JENUN 3IIEKTPOHUKH, MUKPO- U HAHOBJIEKTPOHUKH;
BJIAJIETh NHPOPMALMOHHBIMU TEXHOJIOTHUSMH 0 TIOMCKYHOPMATHBHOHN JOKYMEHTAIMH 10 TEXHOJIOTUU
IPOM3BOJICTBA U3JIEIUN SIIEKTPOHUKH, MUKPO- U HAHOBJIEKTPOHUKH.

[1K-8: 3HaTh TEXHOJIOTUH NMPOU3BOACTBA MATEPHAIIOB U U3JICIUN JIEKTPOHHON TEXHUKH; YMETh
COCTABJIATh MapUIPyTHbIE KapThl U TEXHOJIOTMYECKYIO JOKYMEHTAIMIO AJIsi IPOBEAEHUS; BIAJETh
HaBBIKAMU  BBITIOJIHEHUS  TEXHOJOTMUYECKHMX  OMepaluid MO0 TOATOTOBKE W IPOBEACHUIO
TEXHOJIOTUYECKUX IPOLECCOB IMpPU MPOU3BOJACTBE M MHCIOJb30BAaHUM MATEpUAJIOB U  H3JEIUN
ANEKTPOHHOW TEXHHUKH.

I1K-15: 3HaTh XapakTEepUCTHUKU W MPUHLUIBI pabOThl W3MEPUTENBHOTO, JAUArHOCTUYECKOTO,
TEXHOJIOTUYECKOTO 000pYyIOBaHUS JJIsl MPOU3BOJCTBA AJIEKTPOHHOW KOMITOHEHTHOM O0a3bl;, yMeETh
IPOM3BOJIUTH OIEPalMy IO CEPBUCHOMY OOCIY)KMBAHUIO H3MEPHUTEIBHOTO, IUAarHOCTUYECKOTO,
TEXHOJIOTUYECKOTO O0OPYAOBAaHUS Ui MPOU3BOACTBA IJIEKTPOHHOW KOMITOHEHTHOW 0a3bl; BIAJETh
HOBBIMM  TEXHOJIOTHSIMHM,  oOecreuuBaroliUMu  3(dexkTuBHOE  cepBUCHOE  OOCITY)XHBaHUE
U3MEPUTENBHOTO, JUATHOCTHYECKOTO, TEXHOJIOTUIECKOTO 000PYIOBaHHS.

O0pa3en 3K3aMeHAMOHHOT0 OMJIeTa

benepaibHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIBLHOE YUPEIKICHNUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
(®T'BOY BO «Ky6I'Y»)
Kadenpa paanodusuku 1 HAHOTEXHOJIOTUI

11.03.04 DnekTpoHMKA U HAHODJIEKTPOHHUKA
2018-2019 yu.ron

JucnuminHaa «OCHOBBI TEXHOJIOTHH 3JIeKTPOHHON KOMIIOHEHTHOM 0a3bI»

DK3AMEHAITMOHHBIN BUJIET Ne 1
1. Texmporieccbl B MUKPODJICKTPOHHUKE.

2. OCHOBHBIC METO/TbI HAHECEHUS U CYIIKH (POTOPE3HCTA.
3aB. xadeapoit
TEOPETUYECKON (PU3UKU U KOMIBIOTEPHBIX TEXHOJIOT U
a.¢.-M. H., pod. Konsitos I'.®.


https://infoneeds.kubsu.ru/infoneeds/guests/courses.jsp?type=spb&cid=737887

OneHka 3HaHMIi HA IK3aMeHe MPOM3BOANTCS IO CJIeTYIOLIUM KPUTEPHAM:

- OLIEHKA «OTJIMYHOY» BBICTABIISETCS, €CIIM CTYAEHT IIyOOKO M MPOYHO YCBOWJI MPOTrPaMMHBIH
Marepuasl Kypca, MCUEpIIBIBAIOIIE, MOCJIEA0BATEIbHO, YETKO M JIOTHYECKH CTPOHHO €ro u3jaraer,
yMEET TECHO YBSA3BIBATh TEOPUIO C MPAKTUKOH, CBOOOJHO CIPABIAETCS C 33Ja4aMHU U BOIPOCAMH,
NpUYeM HE 3aTPyIHSETCS C OTBETAaMHM IIPU BUAOM3MEHEHHMH 33JaHUH, NPAaBUIBHO OOOCHOBBIBACT
NPUHATHIC PEILICHHs], BIaZCeT Pa3HOCTOPOHHUMH HAaBBIKAMH U MPHEMaMH BBITIOJHEHUS TPAKTUYECKUX
3aj1ay;

- OLIEHKA «XOPOLIO» BBICTABIISETCS CTY/ACHTY, €CIIM OH TBEPJO 3HACT MaTepuai Kypca, IpaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
NPaBWJIBHO IPUMEHSET TEOPETHYECKHUE MOJIOKEHHS MPU PELICHUH MPAaKTHYECKUX BOIIPOCOB M 3ajad,
BJIaJiceT HEOOXOAMMBIMU HaBBIKAMH U IPUEMaMH UX BBITOJHEHUS;

- OLICHKA «YJOBJICTBOPUTEIILHO» BBICTABIICTCS CTYACHTY, €CIM OH HMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTrepuaia, HO HE YCBOWJI €ro JeTajed, [IOMyCKaeT HETOYHOCTH, HEIO0CTATOYHO
NpaBWIbHBIE (OPMYIHPOBKH, HApPYLIICHUS JIOTUYECKOW IOCIEIOBATEILHOCTH B  HM3JIOKCHUH
IPOTPaMMHOTO MaTepualia, UCIIBITHIBAET 3aTPYAHEHUS MPH BHITIOJIHEHUH NMPAKTHYECKUX 3a71ay;

- OLICHKA «HEYIOBJICTBOPUTEIHHO» BBICTABIISICTCSA CTYICHTY, KOTOPHIH HE 3HACT 3HAYMTEIHLHON
YacTU TPOTPaMMHOIO MaTepHaja, JAOMYCKAeT CYIIECTBEHHbBIC OIIMOKH, HEYBEPEHHO, C OOJBITUMH
3aTPyJHEHUSIMHU PEeIlaeT MPAaKTHUECKHE 33/1a41 WM HE CIIPABIISIETCS C HUMH CaMOCTOSITEIBHO.

O1neHOYHBIE CPEACTBA JIi MHBAJIWAOB M JIUI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YIETOM MX MHIUBHIYAIbHBIX ICUXO(PH3HYECKUX OCOOCHHOCTEH.

— IpU HEOOXOAWMOCTH MHBAIUAAM U JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS
IPEIOCTABIISICTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha HK3aMEHE;

— TIpU TPOBENEHUH TPOLEAYPHl OICHUBAHUS PE3YJIbTATOB OOYyUEHHUS HHBAIUAOB U JIUI[ C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS IPEAYCMaTPUBACTCS HCIOJIb30BaHHE TEXHHYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— MPH HEOOXOJUMOCTH Ul O0YYalOUIMXCSl ¢ OTPAaHWUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI U
WHBAJIUIOB MPOLEAYpa OLEHUBAHUS PE3yAbTATOB OOYUEHHS MO JUCHUILUIUHE MOXET MPOBOIHUTHCS B
HECKOJIBKO JTarloB.

[Iponienypa oleHWBaHUS peE3yJIbTATOB OOYYCHHS HWHBAIMAOB W JIMI C OrPAaHHYCHHBIMH
BO3MOXHOCTSIMM ~ 370pOBbSl 1O JHUCHUIUIMHE (MOAYJIO) TNpPeAyCMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B ¢GopMax, aJalTHPOBAHHBIX K OTPAaHUYEHHUSIM WX 3/J0POBbS M  BOCHPHUSATHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyLIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist 1T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TlepeueHb MOXKET OBITh KOHKPETH3MpPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOI M [ONOJHHUTEJIBHON y4eOHOH JMTEpPaTypbl, HEOOXOAUMON AJIs1
OCBOCHHUS TMCUMILIUHBI (MOLYJIs).

5.1 OcHoBHas JiMuTEpaTypa:

1. sanos, N.I'. OcHOBBI KBaHTOBOM 3JIEKTPOHUKH : yueOHOe ocooue / U.I'. IBaHOB ;
MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanuu, denepanbHOE TOCY1apCTBEHHOE
aBTOHOMHOE 00pa3zoBaTeIbHOE YUPEkKACHHE BhICIIErO MpodeccnoHanbHOro oopasoBanus «FOxHbBIN
dbenepanbublit yHuBepcuTet", ®usnueckuii hakynbTeT. - PoctoB-v//] : U3patensctBo FOxHOTO
denepanpHOTO YHUBEepcuTeTa, 2011. - 174 c. - bubmmorp. c: C. 168-169. - ISBN 978-5-9275-0873-0 ;
To xe [Dnexkrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=241055


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

2. Ky3oBkuH, B.A. Dnexktponuka. DneKTpou3nIecKrie OCHOBBI, MUKPOCXEMOTEXHHKA,
npubopsl U ycTpoicTBa : yuebnuk / B.A. Ky3oBkun. - Mocksa : Jloroc, 2011. - 328 c. - (HoBas
YuuBepcurerckas bubnuoreka). - ISBN 5-98704-025-6 ; To xe [Dnexrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

3. Hanorexunonoruu B anektponuke / moj pea. FO.A. Yameiruna. - Mocksa : TexHnocdepa,
2013. - 688 c. : wi1.,Tabm., cxem. - buoi. B kH. - ISBN 978-5-94836-353-0 ; To e [DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325.

Jlis ocBOEHUsSI NUCHUIUITMHBI WHBATUAAMH W JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. HanorexHosoruu B 3ieKTpoHHKe / . - MockBa : M3natenscTBo Texnochepa, 2013. - Boim. 2.
- 686 c. - |ISBN 978-5-94836-353-0 ; To xe [OnexrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=468347

2. TpyOuukoBa, B. Dnexrtporexnuka u snektponuka / B. TpyOnukoBa ; MuHHCTEPCTBO
obpasoBanus u Hayku Poccuiickoit ®enepanuu, Kadenpa reopernyeckoit u oO1iei 2IeKTPOTEXHUKH. -
Open6ypr : OI'Y, 2014. - Y. 1. Dnextpuyeckue nenu. - 137 c. : cxem., ui. - bubnuorp. B kH. ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330599

3. UYepnsimoBa, T.M. OOmas 31eKTpOTEXHWKAa W DIEKTPOHHMKA : ydeOHoe mnocobue /
T.W. Yepnsimona, H.I'. YUepnbimos ; MunucrepctBo obpazoBanusi 1 Hayku Poccuiickoit denepanuu,
QenepanbHOE  TOCYJApCTBEHHOE  OIO/DKETHOE  OOpa3oBaTeNIbHOE  YYPEKICHHE  BBICIIETO
npodeccnoHaabHOro o0pasoBaHus «TamMOOBCKMII TOCYAapCTBEHHBIM TEXHUYECKUH YHHBEPCHUTET». -
Tamb6o0B : U3narensctBo @I'BOY BIIO «TT'TVY», 2012. - Y. 2. - 84 c. : Tabmu., cxeM., wi. - bubmuorp.:
c. 64-65. - ISBN 978-5-8265-1083-4 ; To ke [OnexktponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437080.

4. IloaroroBKa K MHTEPHET-TECTUPOBAHUIO 110 TUCLHUIUIMHE «DJIIEKTPOTEXHUKA U MIEKTPOHUKA

yueOHo-MeToqudeckoe mocoome /  A.IIlL Myxtapo, FO.I'. CokomnoB, A.B. Tonmaucga,
W.P. Xaiipynnuna ; MunuctepctBo oOpa3zoBanusi U Hayku Poccum, @enepalibHOe ToCyIapCTBEHHOE
OropKeTHOE 00pa30BaTENIbFHOE YUPEXKICHHE BBICHIETO POoQeccHoHaIbHOr0 oOpasoBanus «KazaHckuit
HAI[MOHAJIbHBIA HMCCIIEOBATEIbCKANA TEXHOJIOIMUECKUH yHHBepcuteT». - Kaszanp : HM3marenscTBo
KHUTY, 2014. - 168 c. : Tabmn., rpad., cxem. - budmmorp.: c. 159. - ISBN 978-5-7882-1593-8 ; To xe
[Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428040.

5. Heiiman, B.1O. DnexTpoTexHuka U 3yeKTpoHuKa. MIHTepHeT-TecTupoBaHne 0a30BbIX 3HAHUM
: yueOHoe mocobue / B.JO. Heiiman, H.A. FOpseBa, T.B. MopozoBa ; non pea. JI.B. Heiimana. -
Hoocubupck : HI'TVY, 2013. - Y. 4. Tpexda3zubie nenu u MeTo sl ux aHanmmsa. - 100 c. - ISBN 978-5-
7782-2244-1 ; To xKe [D7EeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228978

6. 3emisikoB, B.JI. DnekrporexHuka u 31ekTpoHuka : yueOHuk / B.JI. 3emnskos ; @enepanbHoe
areHTCTBO 1o  oOpa3oBanuto  Poccwiickoit ~ @epepanun, DenepaibHOE ToCyIapCTBEHHOE
o0pa3oBaTeNbHOE YupeXAeHue BhIcIIero npodeccuoHanbHoro odpasosanus "HOxHbIN (denepanbHbIit
yHuBepcuteT", DakynbTeT BBICOKMX TexHonorul. - Pocros-w/ll : WsznmatensctBo HOxxHOTrO
denepanbHoro ynusepcutera, 2008. - 304 c. - bubnuorp. B kH.. - ISBN 978-5-9275-0454-1 ; To xe
[Onexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=241108.

7. CwmupnoB, C.B. Meronsl u 00OpyJIOBaHHE KOHTPOJII MHapaMEeTPOB TEXHOJIOTHYECKUX
MPOLECCOB  IMPOW3BOJICTBA  HAHOTETEPOCTPYKTYp M HAHOTE€TEPOCTPYKTYPHBIX  MOHOJIMTHBIX
UHTETpalIbHbIX cxeM : ydyeOHoe mocobue / C.B. CmupnoB. - Tomck : Tomckuil rocynapcTBEHHBIH
YHUBEPCUTET CHUCTEM YyIpaBieHus U paauodnektpoHuku, 2010. - 115 c. ; To ke [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208659.

8. Opnukos, JI.H. TexHomorus MarepuanoB W H3AETUN 3JIEKTPOHHON TEXHUKU : ydyeOHOe
nocobue / JL.H.OpmukoB ; MunuctepctBo oOpa3zoBaHus u Hayku Poccuiickoit ®enepauuu,
Q®enepasibHOE  OIOJDKETHOE  TOCYIapCTBEHHOE  00pa30oBaTEIbHOE  YUPEXKACHHWE  BBICIIETO
npodeccuonaabHoro oopazoBanus, Tomckuii ['ocynapcTBennsiii YuuBepcuter CuctemM YnpasieHus U
Pamnosnextponukun (TYCVYP). Kadenpa osaexrtpornsix mnpubopoB. - Tomck : Tomckuit
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rOCYJITapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U paauodieKTpoHuku, 2012. - Y. 2. - 101 c. ; To
xe [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=209016.

9. Kammiok, B.C. Texnomorunueckoe o00OpymoBaHWE IS MHKPODJIEKTPOHUKH : Y4eOHOE
nocob6ue / B.C. Kammmiok, /[.B. Kamitok. - Munck : PUIIO, 2014. - 391 c. : cxem., un. - bubnuorp. B
kH. - ISBN  978-985-503-369-2 ; To ke [DnekrpoHneii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=463615.

10. benoyc, A.M. Kocmudeckas 3JeKTpOHMKA : HaydyHoe m3jaHue : B 2 kH. / A.W. benoyc,
B.A. Cononyxa, C.B. llIBenos. - Mockga : Texnocdepa, 2015. - Ku. 2. - 1184 c. : uin.,1admn., cxem. -
bubn. B kH. - ISBN 978-5-94836-402-5 ; To ke [DnexkrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=443317

5.3. [lepuoauveckue U31aHusA:

1. HayuHo-TeopeTnueckuii ;xypHai «Du3uka TBEpPIOIo TeIay.

2. HayuyHo-teopernueckuid >xypHal <«OKypHal 5SKCIEpUMEHTaIbHOW M TEOPETUUYECKOM
busuKm».

3. Hayuno-teopernueckuii xxypHan «IIucema B XJKOTDy.

4. Hay4nslii 0030pHBIH KypHAT «Y crieXu GU3NIECKUX HAYK.

5. HayuHo-npousBoacTBeHHbIH xypHal «Hanorexnonoruu. Jxonorus. [IponzBoacto».

6. Hayuno-texnuueckuii 0030pHBIH xypHaN «Poccuiickne HAaHOTEXHOJIOTHIY.

7. MeXIuCUUIUIMHAPHBIA ~Hay4YHO-TEXHUYEeCKUid KypHan «HaHo- u MukpocucreMHas
TEXHUKAa.

6. IlepeyeHb pecypcoB HH(OPMANMOHHO-TEJEKOMMYHHUKANMOHHON ceTH «UHTepHeT»,
HEO0XOAUMBIX /I OCBOCHM S TUCHUILIMHBI (MOXYJIA).

1. Dnexkrponnas oubauoreka: http://elibrary.ru

2. DneKTpOHHBIHA KypHan “KBaHToBas snekTponuka’: http://www.quantum-electron.ru

3. DneKTpOHHBIHN KypHa «CoBpeMeHHas aneKTpoHuKax: http://www.soel.ru/

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

7. MeToauyeckue yKazaHus sl 00y4alOIUXCsl 0 OCBOEHUIO TUCHUNIHMHBI (MOIYJIA).

PexomeHayeTcst cpa3y e Mocjie OKOHYAHUs JIEKLIUH, MPaKTHUECKUX 3aHATHI NMpocMaTpUBaTh
KOHCIICKT JIs1 OMMPCACIICHUA MaTCpuajid, BbISbIBAIOIICTO 3aTPYAHCHUA JJII IMOHUMAHUA. ITocne aToro
HE00X0IMMO 00paTUThCS K PEKOMEHIyeMOW B HACTOsIIEH Mporpamme JUTepaTrype C Lejibio Oolee
yriayOIeHHOT0 U3y4eHus: IpoOJIEMHOT0 BOIIPOCa.

B oOmem cnyyae paboTa JUIIb C OAHUM JIMTEPATYpHBIM HCTOYHHKOM YacTO SBISETCA
HEJOCTATOYHOM I TIOJIHOTO IMOHUMAaHMs. B 3TOM citydae pekoMeHayeTcs IpoCMaTpuBaTh HECKOIBKO
y4eOHUKOB JJIs1 BBIOOpA TOT0, KOTOPBIM Hanbosiee MoJIHO U JOCTYIHO OCBEIIAET U3y4aeMblii MaTepuall.
B cnyuae ecnu npoOiemMbl ¢ TOHUMAHUEM OCTAJIUCh, HEOOXOAUMO OOpaTUTHCS K IMpernojaBaTelio Ha
Onvpkaiiiel JTIEKIMOHHOM WM MTPAKTUYECKOM 3aHATHH C 3apaHee c(OpMYIMPOBAHHBIMU BOIIPOCAMH.

JIJ1sl yCIeTITHOTO OCBOSHHSI Kypca PEKOMEHIYETCs PEryJISIpHO TIOBTOPSTh H3YUEHHBIA MaTepHal,
U TIPOBEPSATHh CBOM 3HAHUS, OTBEUYasi HA KOHTPOJIbHBIE BOIIPOCH! B PEKOMEHYEMBIX YUEOHBIX TOCOOUSX.

B ocBoennn JUCHUIINIMHBI WHBAJIMAAMW MW JIMOAaMHW C OI'PaHUYCHHBIMHU BO3MOKHOCTIMU
3M0pOBbSl  OONBIIOE 3HAYCHHWE HMEEeT WHIUBHAyalbHass ydeOHass pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIFHOE pa3bsICHEHNE YIeOHOTO MaTepuara.

WupuBuayanbHble  KOHCYJIbTAlMM 1O  HPEAMETy  SBIAIOTCA  BaXHBIM  (haKTOPOM,
CHOCO6CTByIOH_II/IM HHAUBUAYaJTIU3allun 06y‘-I€HI/I5[ U YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTaKTa
MEXIy TMpernojaBareieM U 0O0ydalolUMMcs HMHBAJIMAOM MJIM  JIMIIOM C  OrpaHUYEHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

TunoBble 3aJaHUS JISI CAMOCTOSAITE/IbHOU Pad0ThI CTYACHTOB

Ne Kon- dopma npea- Cpoku
TCNIH Tema win 3a1aHue TeKyIel padoTs BO CTaBJICHUS BBINOJ-
4aCcoB pe3yIbTaTOB HEHUS
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3aHATHSA JTeKIHOHHOI0 THNA SBISIFOTCS OJHON M3 OCHOBHBIX ()OpM OOydYEHUS CTYJEHTOB, BO
BpeMsI KOTOPBIX CTYJCHTaM IPEIOCTAaBISACTCS BO3MOXXHOCTh O3HAKOMUTHCS C OCHOBHBIMH Hay4dHO-
TEOPETUYECKUMH TTOJIOKEHHSIMH, MTPOOJIEMaMy TUCIUIUTMHEL, TOJIYYUTh HEOOXOUMOE HAPaBICHUE U
PEKOMEHIALUN JUIsI CaMOCTOSITETIbHOM paboThl ¢ ydyeOHUKaMH, Y4eOHBIMH IIOCOOMSAMH, IIpH
MOJTOTOBKE K CEMHHAPCKUM 3aHATHAM. JISKIHs SBISETCS PE3yJNbTaTOM KpPOIOTIMBOW IOATOTOBKU
npernojiaBaTess, U3ydeHus U o0oOIIeHuss HayyHOW M yueOHo#l nutepaTypbl. CTONb ke ycepAHOMN
JIOJDKHA OBITH M TIOJTOTOBKA CTY/IEHTAa HaKaHyHE JICKIHH, TIOCPECTBOM M3YYEHHUSI COOTBETCTBYIOMICH
yueOHOI TuTepaTyphl, HOBTOPEHUS paHee MPOIlIEHHBIX TEM.

Bo Bpems nexmum cieayeT 3amucaTh JaTy ee MPOBEICHHS, TEMY, IUIaH JIEKIIUH, BOTPOCHI,
KOTOpbIE BBIHOCATCS HAa CAMOCTOSITEJIbHOE H3Y4YeHUE, OTMETHTh HOBUHKM Y4eOHON W HayyHOH
JUTEPaTyphl, PEKOMEHJOBaHHBIE JIEKTOpoM. CTyleHTaM pPEeKOMEHIYeTCs KOHCIIEKTHPOBATH ee
OCHOBHBIE TIOJIO’KEHUS], HE CTOUT MIBITAThCS JOCIOBHO 3aIMCATh BCIO JIEKIUIO, TOCKOJIBKY CKOPOCTb
JIEKIIMH HE pacCUMTaHa Ha JIOCIOBHOE BOCIPOM3BEACHNE BBICTYIUICHHUS JIGKTOPA B KOHCIIEKTE, TEM HE
MEHee OHa SBISETCS JOCTATOYHOM s TOro, YToOBl CTYJAEHT CMOI HE TOJIBKO YCBOMTb, HO U
3apukcupoBaTh Ha OymMare CymHOCTh 3aTPOHYTHIX JIEKTOPOM IpPOOJIEM, BBIBOJIBI, @ TAK)KE y3JIOBBIE
MOMEHTBI, Ha KOTOpble oOpariaercss ocoboe BHUMaHME B Xoje Jiekuuu. Ha nekuuu cTyaeHTy
PEKOMEHAYETCSI UMETh Ha CTOJIaX MMOMHMO KOHCIIEKTOB TaK)Xe MpOTrpaMMy Kypca, KoTtopas Oymer
CHOCOOCTBOBaTh PAa3BUTHIO MHEMOHHMYECKOM NaMsTH, BO3HMKHOBEHHUIO acCOLMALUN MEXITY
BBICTYIIJICHHEM JIEKTOpa W MPOTPaMMHBIMH BOTpocaMu. B ciryduae BOZHMKHOBEHHS y CTyIEHTa IO
XOJly JIEKIIMM BONPOCOB, MX CIIEAYeT 3a/aBaTh Cpa3dy jK€ WJIM B KOHIE JIEKIUH B CIEHUAIBHO
OTBEJICHHOE IS TOTO BpEMSI.

JlaGopaTtopHble padOThI COCTABIAIOT BAXHYIO 4YacTh MNPOPECCHOHATBHONW MOJATOTOBKU
cryaenToB. OHHM HampaBJIeHBI Ha YKCIIEPUMEHTAIBHOE TTOJITBEPKICHUE TEOPETUIECKHUX MOJIOKECHUH 1
dopmupoBaHue YUEOHBIX U TPOPECCUOHATBHBIX MPAKTUYECKUX YMEHUH.

BrimonHeHue cTyieHTaMu J1abopaTopHBIX paboT HANPaBJICHO Ha!

- 0000IeHNe, CHUCTeMATU3aLUI0, YIIyOJeHHe, 3aKperuieHHe IOTyYeHHBIX TEeOpPEeTHUYECKUX
3HAHWH M0 KOHKPETHBIM Te€MaM JINCITUTLINH;

- (hopMupoBaHre HEOOXOIUMBIX MPO(PECCHOHAIBHBIX YMEHUI U HaBBIKOB;

Meroandeckue ykazaHus 1O MPOBEACHUIO JTAOOPATOPHBIX padOT pa3paldaThIBAIOTCS HA CPOK
neiicTBus pabodel mporpaMMbl JUCHUIUIMHBI U BKIIOYAIOT:



- 3aryiaBue, B KOTOPOM YKa3bIBaeTcsi BHUJ paboThl (JlabopaTopHasi), €e MOPSAKOBBIA HOMED,
00beM B yacax U HAMMEHOBAHUE;

- 11eJIb PaboTHI;

- IPEIMET U Coiep KaHue paboThl;

- IOPAAOK (TIOCJIE0BATENIbHOCTD) BBIIIOJIHEHUS paboThI;

- o0mre mpaBuia K 0pOpMIICHHIO paboThI;

- KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS;

- CIIUCOK JIUTEPATYpPHI (110 HEOOXOJMMOCTH).

CocraB 3a1aHuii Juist 1abOpaTOpHON pabOThI NOJKEH OBITh CIUIAHUPOBAH C TAKUM pacyeToM,
4TOOBI 32 OTBEICHHOE BPEMsI OHU MOTJIM OBITh KAUE€CTBEHHO BBIIIOJIHEHBI OOJIBIIMHCTBOM CTYIEHTOB.

HeoOXomuMbIMU ~ CTPYKTYPHBIMH ~ DJIEMEHTaMH  JaOOpaTOpHOM  paboOThl,  MMOMHMO
CaMOCTOSITENIbHON J€SITEIbHOCTH CTYAECHTOB, ABJSIOTCS MHCTPYKTaX, IPOBOJUMBIN MpEnoaBaTeseM,
a TaKKe opraHu3ais 00CyKICHUS UTOTOB BBITIOIHEHUS JIA0OPaTOPHOU PabOTEHI.

Beimonnenuto s1abopaTtopHbIX padOT MHpEIIIecTBYeT IpPOBEpKa 3HAHUN CTYIEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBITIOJTHEHHUIO 331aHUSI.

ITopsimox mpoBeneHHs 1a0OpaTOpHBIX pabOT B LIEJIOM COBHAJAET C MOPAJKOM IPOBEIECHUS
npakTuyeckux 3aHsaThil. [IoMHUMO COOCTBEHHO BBITIOJIHEHHS PalOTHI IS KaXaoW J1abopaTopHOM
paboThl IPeayCMOTPEHA MPOLEAypa 3alUThl, B X0JIe KOTOPOH IMpernoiaBaTelb MPOBOAUT YCTHBIA WU
NUCHbMEHHBIH ONMPOC CTYJIEHTOB Ui KOHTPOJIS TIOHMMAHHWS BBIMOJIHEHHBIX HMMH HM3MEpPEHHH,
IPaBUIbHON MHTEPIPETALUU OIYYEHHBIX PE3YJIbTaTOB U YCBOEGHHUSI UMM OCHOBHBIX TEOPETUYECKUX U
NPAaKTUYECKUX 3HAHUHU 110 TeMe 3aHSTHS.

CaMocTosiTe1bHAsi paboTa COJIEPKUT CIIEAYIOUINE BUIbl YUeOHOM! 1€ATEIbHOCTU CTYAEHTOB:

—  TEOPETHYECKYI0 CaMOIOJATOTOBKY K JJAOOPAaTOPHBIM 3aHATHSAM M K 3a4€Ty 10 KOHCIIEKTaM
U y4eOHOH JIuTepaType;

— odopmileHHE OTYETOB MO pe3ynbTaTaMm JabopaTOpHBIX paboT (O BBHIMOJIHEHHOU
nabopaTopHOil paboTe CTyIEHTHl OTUMTHIBAIOTCS IPENOJABaTeNII0 Ha CIEAYIOIIEM (O4epeIHOM)
71a00paTOPHOM 3aHITHH);

— IOJAroTOBKa pedepara no 0JHON U3 TeM y4yeOHOM TUCLUIUIMHBI,

—  TOATOTOBKAa MPE3CHTAIMU 1O TeMe pedepara W BBHICTYIUIGHHE C JIOKJIAJOM Ha OJHOM W3
JEKIIMOHHBIX 3aHATHH.

CryneHTy HEOOXOIUMO CHCTEMaTHYeCKH padoTaTh B TEUYCHHE CEMECTpa M0 H3YYCHHUIO
TEOPETUYECKOIr0 MaTepuasa U NpuoOpPEeTEeHUIO HABBIKOB SKCIIEPUMEHTAIBHON paboTHI.

Jlist 3anIOMUHAHKSA JIGKIIMOHHOTO MaTepuana (B TOM YHCIEe W B TIEPHOJ] MIOATOTOBKH K 3aUETy)
CTYACHTY HEOOXOJMMO XOpOLIO 3HaTh CBOIICTBAa MaMATH W  AKTUBHO  IOJb30BAThCS
MHEMOTEXHUYECKUMH TPUEMaMH, W3BECTHBIMH W3 yueOHOW aumciurummHbl «[lcuxomorus wu
nefaroruka». Meroaudeckue peKOMEHAALUU IO 3allOMHHAHMI0O MOXXHO Hailth u B MHTepHere Mo
KITFOUYEBBIM CIIOBaM: «I1aMsTh,

«MHEMOHHUKa», «\MHEMOTEXHHMKA», «KaK 3allOMHUTh Y4eOHbII Marepuam». JKenaTeabHO Takxke
O3HAKOMHUTHCSI C TPHEMaMH KOHCIIEKTHPOBAaHHS, T.. CO CIIOCOOAMM COKpAIICHHUsS 3alliCH CJIOB U
CJIOBOCOUYETAHUHN, HAITPUMED, IPUMEHSIEMBIMU B CIIOBApPSAX U SHIUKIIONEIHSIX.

B ocBoeHMM AMCIMIUIMHBI WHBATWAAMH H JIMIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbsl  OOJIBIIIOE 3HAUEHHE HMEeT WHIUBUAYyaldbHass YyueOHass paboTa (KOHCYJIbTAllUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepHara.

OOBEKTUBHOCTh OIIGHKM pPabOThl TpenojaBaTeieM 3akKIlvaeTcsi B OINpENeNeHUH ee
MOJIOKHUTEIBHBIX M OTPHUIATENBHBIX CTOPOH, II0 COBOKYIMHOCTH KOTOPBIX OH OKOHYATEIbHO
OLIGHUBAET Mpe/cTaBleHHYyl0 paboty. Ilpum oTpumarenbHO pereH3uu paboTa BO3BpaIlaeTcsl Ha
IopabOTKy C TOCIEAYIONIMM TIPEACTAaBICHHEM Ha TOBTOPHYIO TIPOBEPKY C MPHIIOKEHUEM
3aMe4aHuH, cJIeaHHbIX MPEoIaBaTeIeM.

C TOYKHM 3peHUs] METOJIUKH TPOBEIEHHS CEMUHAP TPEICTABISACT COO0H KOMOMHHPOBAHHYIO,
MHTETPAaTUBHYIO (QopMy yueOHOro 3aHATHsA. [l MOATOTOBKM M TOYHOTO M TOJIHOTO OTBETa Ha
CEMHHAPCKOM 3aHITHH CTYACHTY HEOOXOIUMO CEphe3HO W OCHOBATENBHO MOATOTOBHUTHCS. s 3TOTO
OH JIOJDKEH yMeTh padoTaTh ¢ y4yeOHOW M JOMOJHUTENHHON JIUTEpaTypol, a TaKKe 3HaTh OCHOBHBIE
KPUTEPHH /ISl HaNMCaHUsl pedepaTa WIN MOATOTOBKU JOKJIA/Aa, €CIM CEMUHApP TPOXOIUT B JTAHHOH
¢dopme. B KoHIIe 3aHATHS, TTOCTIE MTOJIBEACHUS €r0 UTOTOB MPENOAABATENIEM CTYIEHTaM PEKOMEHAYETCS



BHECTH HM3MEHEHHUS B CBOM KOHCIEKTBI, OTMETHTh HMH(OPMAILMIO, NPO3BYYABUIYI0 B BBICTYIUICHUX
JIPYrUX CTYAEHTOB, IOIIOJIHEHUS, CICIIaHHBIE IIPENIOAaBaTeIeM U HE OTPaKCHHBIE B KOHCIIEKTE.

B ocBOGHMHM IUCIMIUIMHBI WHBAIUAAMHA W JIAIAMU C OIPAaHUYCHHBIMH BO3MOYKHOCTAMH
310pOBbsl  OONBIIOE 3HAYCHHE HWMEEeT WHAMBHUIAyalbHas ydueOHas pabora (KOHCYJIbTAllUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble  KOHCYJIBTAlMM 1O  HPEAMETY  SIBIAIOTCS  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM HWHAMBHUIYyalIU3allUd OOYYEHHS M YCTAHOBJIGHUIO BOCIUTATEIbHOIO KOHTAaKTa
MEXIy TMpernojaBareieM M OOydalomMMcs HMHBAJIMAOM MM  JIMIOM C  OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 3/10POBBbSI.

8. IlepeueHb HH(OPMAUMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX MPH OCYLIECTBJIEHUHN
00pa30BaTeJbLHOI0 MPoLEecca Mo AMCHUIINHE (MOYJII0).

8.1 IlepeuyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.

B nacrosiiee Bpems Bce 6osiee Bo3pacTaeT poib HH()OPMALIMOHHO-COIMABHBIX TEXHOJIOTUH B
00pa3oBaHNM, KOTOpPbIE 00ECIIEUNBAIOT BCEOOIIYI0 KOMIBIOTEPU3ALIMIO YUALIUXCSl U MTpenoJaBaTeien
Ha YPOBHE, IO3BOJISAIOIIEM PelIaTh CIEAYIOIUE OCHOBHBIC 3a/JaUH:

— obecrieueHne BBIXOAA B ceTh MHTEpHET KaKAOro ydacTHHKa y4eOHOro mporecca B Jr00oe
BpEMsI M U3 PA3IIUYHBIX MECT MPEObIBAHUS;

— pa3BUTHE €IWHOr0 HH()OPMAIMOHHOTO TPOCTPAHCTBA OOPAa30BATENBHBIX WHAYCTPHHA U
OPUCYTCTBHE B HEM B pa3jM4yHOE BpeMs M HE3aBHUCUMO Jpyr OT Jpyra BCEX YYaCTHUKOB
00pa30BaTeNIbHOTO U TBOPUECKOI'O IIPOLIECCa;

— co3/aHue, pa3BUTHE M 3(PPEKTUBHOE HCIIONB30BAHUE YIPABISEMBIX HH(OPMALMOHHBIX
00pa30BaTeNbHBIX PECYPCOB, B TOM YHUCIIE JIMYHBIX MOJIB30BATEIBCKUX 0a3 1 OAHKOB JaHHBIX M 3HAHUH
yyalxcs U NearoroB ¢ BO3MOKHOCTBIO MOBCEMECTHOT'O IOCTYIIA AJisi pabOThl C HUMH.

WNudopmannonasie 00pa3oBaTeIbHbIE TEXHOJIOTUM BO3HHKAIOT TPH HCIIOIB30BAaHUH CPEJICTB
MH(OPMaLMOHHO-BBIUMCIUTEIbHON TeXHUKH. OOpa30BaTeIbHyI0 Cpely, B KOTOPOH OCYIIECTBISIOTCS
o0pa3oBaTenbHbIe HHPOPMAITMOHHBIE TEXHOJIOTHH, OMPEEIISIOT padOTaroIKe C Heil KOMITIOHEHTHI:

— TeXHUYecKast (BU UCIOIb3yEMbIX KOMITBIOTEPHOM TEXHUKU U CPEJICTB CBS3H);

— TPOTPaMMHO-TEXHUYECKasi (IPOTPaMMHBIE CPEJICTBA TOJIEPKKHA PeaTi3yeMoil TeXHOJIOTHU
o0yueHus);

— OpraHU3aIMOHHO-METOANYecKas (MHCTPYKINU yJaIluMCs M TPETOAaBaTeNsiM, OpTaHU3aus
y4eOHOT 0 npolecca).

[Ton oOpa3oBaTebHBIMH TEXHOJOTHSIMHU B BBICHICH IIIKOJIE TIOHUMAETCSl CUCTEMa HAayYHBIX U
MH)KEHEPHBIX 3HAHUH, a TakKe METOJIOB U CPEJCTB, KOTOPbIE MCHOJIb3YIOTCS JUIsl CO3/1aHusi, coopa,
nepefaud, XpaHeHUus W 00paboTkM HH(POpPMalUM B MPEIMETHONW 00JIaCTU BBICIICH IIKOJIBI.
dopmupyeTcst mpsiMasi 3aBUCUMOCTb MEXAY 3(P(GEKTUBHOCTHIO BBINOJIHEHHUS Y4€OHBIX MPOTpaMM U
CTETIEHBIO MHTETPAIlH B HUX COOTBETCTBYIONINX HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

WNudopmannonHas oOpazoBaTenabHas cpeia MpeacTaBisieT co0oi HHPOPMALMOHHYIO CUCTEMY,
OOBETMHSIONIYIO TTOCPEACTBOM CETEBBIX TEXHOJIOTHUH, IMPOTpPAaMMHBIE W TEXHHUYECKHE CPENCTBa,
OpraHU3allMOHHOE, METOAMYECKOE U MaTeMaThdyeckoe oOecreyeHue, NpeaHa3HaYeHHOe s
NMOBBIMIEHUST A()PEKTUBHOCTH W JIOCTYIMHOCTH  OOpa30BaTEIBHOTO  MpOIlecca  MOJATOTOBKH
CHELHAIHNCTOB.

XapakTepHOil dYepTOil 00pa30BaTEIBbHON CpEIbl SBISETCS BO3MOXXHOCTH CTYACHTOB |
npernojiaBateneil  obpamarbcs K - CTPYKTYPUPOBAHHBIM — y4eOHO-METOJIMYECKHM  MaTepHajam,
0o0y4aromuM MyJIbTUMEIUMHBIM KOMILJIEKCaM BCEro YHHBEPCUTETA B JIH000E BpeMs U B JHOOON TOUKe
npoctpaHcTBa. [ToMrMO AOCTYIHOCTH y4yeOHOro Mmarepuaia, HeoOXO0IuMO 0OecrneunTh 00ydyaeMoMy
BO3MOXKHOCTH CBSI3H C IIPETIOIaBaTelIeM, IOTydeHHe KOHCYIbTAlluY B OHJIAWH Wi oddIiaitH pexxnmMax,
a TaKkKe BO3MOXHOCTb IOJIyYE€HHs] MHIUBUAYAJbHOW «HABUTALMU» B OCBOCHHWU TOrO WJIM HHOTO
npeamera. CTYAEHTBI OYIyT CTPEMUTHCS K THOKOMY pEXUMY OOydYeHUs, MOIYJIBHBIM IIPOTPaMMaM C
MHOTOYHMCIICHHBIMU TOCTYIUIEHUSIMH U OTYUCIIEHUSIMM, KOTOpbIE MO3BOJIAT HAKAIJIMBAaTh 3a4eTHBIC
€IMHUIIBI, CBOOOTHO TTEPEBOIUTHCS U3 OJHOTO BYy3a B IPYTOH C yYETOM TPEABAYIIETrO OIbITa, 3HAHUH
U HaBbIKOB. [lo-mpexkHeMy Ba)KHOW JUIS CTYIEHTOB OCTAHETCS BO3MOXKHOCTb JIMUHOTO PA3BUTHUS U



poECCHOHATFHOTO POCTA; MPOTPAMMBI TTOJTYYEHUS! CTEIIEHH W KOPOTKUE KYPCHI, BO3MOXKHO, OyIyT
MOJIb30BAaThCS  OJMHAKOBBIM  CIIPOCOM;  PE3KO  BO3pacTeT MOTPeOHOCTH B Mporpammax
POoeCCHOHAIBHOTO 00yUYEHHUS U aCTTUPAHTCKHUX MTpOTrpaMMax.

Pa3paboTunky  AWCTAaHIIMOHHOTO  O00pa3oBaHUS  KOHKPETU3HPYIOT  WHIWBHIYATU3ALUIO
00pa30BaTEeNILHOTO MOBEICHHS CICIYIOIUM 00pa3oM, CUMTas, YTO B JUCTAHIIMOHHOM OOpa30oBaHHU
Haubosee SIPKO MPOSBISIOTCS YEPThl JIMYHOCTHO-OPUEHTHPOBAHHOTO CIOCO0a OOY4YeHHs: THOKOCTD,
MOJYJIBHOCTbD, JOCTYITHOCTh, PEHTa0CIbHOCTh, MOOMIBHOCTD, OXBAT, TEXHOJIOTUYHOCTh, COITUAILHOE
paBHOIIpaBUE, HHTEPHAIIMOHATHHOCTD.

Baxueiinmue HanpaBieHus: HHGpopMaTH3auu 00pa30BaHuUs 3aKITFOYAIOTCS B CIICTYIONIEM:

— peanu3alysi BUPTyadbHOH MH(OPMAIIMOHHO-00pa30BaTEeIbHONW CpPE/Ibl HAa YPOBHE Y4eOHOTO
3aBEJICHHS, TMPEIYCMAaTPUBAIONIAsl BBIMOJHEHHE KOMILIEKCa Pa0OT IO CO3/IaHUI0 U 00ECHEYCHHUIO
TEXHOJIOTUH €r0 ()yHKIIMOHHUPOBAHUS;

— CHCTEMHAasi MHTETpaIis HHPOPMAIIMOHHBIX TEXHOJIOTUN B 00pa30BaHUM, MOJICPKUBAIOIINX
nporiecchl 00yUeHsI, HAYYHBIX UCCIICIOBAHHUI U OPTaHU3AIIMOHHOTO YIIPABJICHUS;

— IIOCTPOCHUE U Pa3BUTHE €JMHOTO 00Pa30BaATEILHOTO HH(POPMAITMOHHOTO ITPOCTPAHCTBA.

Hagpiku mosp30BaHus MHPOPMAIIMOHHBIMH TEXHOJIOTHSIMH BKITFOYAKOT B CEOs:

— 0a30BBIC HABBIKM (UCTOJIB30BAaHUE KJIIABUATYPHI, MBIIIU, IPUHTEPA, oniepanuu ¢ (aimamMu u
JIMCKaMH ),

— BJAJICHHWE CTaHAAPTHBIM IPOrpaMMHBIM oOecriedeHreM (00paboTKa TEKCTOB, CO3JaHME
Tabnui, 0a3 TaHHBIX U T.11.);

— UCIOJIb30BAHUE CETEBBIX MPUJIOKEHUM (IJIEKTPOHHOM TouThI, IHTEpHETa, BE0O-0pay3epoB).

Takum 00pa3oM, HAaKOIUIGHHBIM ONBIT MPUMEHEHHS WH()OPMAIMOHHBIX W JIMCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM IpoIlecce B PAa3IMUHBIX BapHUAHTAX MO3BOJISIET TOBOPHUTH 00 OIMpeAaeIeHHBIX
IpeuMyIIeCTBaxX MOJI00OHBIX (OPM OpraHU3aIUHN YUEOHOTO Mpolecca:

— CTAHOBUTCS BO3MOXXHOH NPUHIIMITHAIBHO HOBAas OPraHU3allds CaMOCTOSITEIIBHOH pa0dOoThI
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTH y4eOHOTO Mporecca;

— Y CTY/ICHTOB TIOSIBJISICTCS JIOTIOJIHUTEIIbHAS MOTUBAIIMS K TIO3HABATEILHON JIESITEIIBHOCTH,

— IOCTYITHOCTh YYE€OHBIX MAaTePUAIOB B JIFO00E BpEeMsSI;

— BO3MOXXHOCTh CAaMOKOHTpOJISI CTEMEHH YCBOSHHUS MaTepuana Mo Kaxaoh Teme
HEOTpaHMYEHHOE KOJMYECTBO Pas3.

CrnenyeT OTMETUTD, YTO MO MEPE HAKOIUICHHsI 00pa30BaTeIbHBIX HH(GOPMAIIMOHHBIX PECYPCOB
JVICTaHIIMOHHBIE TEXHOJIOTHH 3aliMYT JJOCTOWHOE MECTO B 00pa30BaTEIBLHOM MPOIIECCE By3a, M CTAHET
BO3MOXXHBIM ()OPMHUPOBAHKE HA UX OCHOBE Pa3HOT'O YPOBHS MPOTrpaMM MOJATOTOBKH U EPENOATOTOBKH
CTEIIHATHCTOB.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .

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

2. UnrerpupoBanHoe opucHoe npuioxxkenne MS Office (© Microsoft Corporation).

3. IlporpammHoOe oOecrieueHue JJIsi OpraHu3aluy YIpaBsieMoro W 0e30MMacHOro JOCTyma B
WNurepHer.

4. TlporpammHoe oOecrieueHue st Oe30MacHOM pabOThHI Ha KoMmmbloTepe — (HaToBBII
AHTUBUPYC, OYTOBBI aHTUBUPYC, BEO-aHTUBUPYC U CETEBON IKPaH.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

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

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

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

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

5. DnexTpoHHass OMOMMOTEUHAs cUCTeMa «YHHUBEPCUTETCKass OMOIMOTEeKa OHJIAH» — Oa3oBas
kosmtekiust (Www.biblioclub.ru)


http://www.consultant.ru/
http://www.elibrary.ru)/
http://212.192.128.113/marcweb/index.asp
http://e.lanbook.com/
http://www.biblioclub.ru/

6. DOnektpoHHass OubnmoredHass cucrema «ibooks.ru» — KOJUIGKIIUS Ui  BBICIIETO
npodeccuonanbHoro oopazosanus (http://ibooks.ru)

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

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

9. MartepuajabHO-TEXHHYECKAS 0a3a, Heo0XoauMas ISl OCylIeCTBJICHHUS
00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIINHE (MOAYJII0).

MarepuanbHO-TeXHUYECKOe 00ecreyeHNe AUCIUILINHBI
No Bun pabor
(MoOmyJsl) M OCHAIIIEHHOCTD
1. JlexunoHHble 3aHATUSA | JIeKIIMOHHAs ayquTOpUs, OCHAIEHHAs MPE3CHTAIMOHHON
TEXHUKOU (TIpoeKTOop, FkpaH) (ayn. 227C)
2. JlabopaTopHbIe HayuHo-o0Opa3oBarenbHblil 1eHTp «/luarHoctuka CTpyKTYpBI
3aHITUA U cBoiicTB HaHomatepuanoB» KyOI'Y, ocHaieHHBbIH
COOTBETCTBYIOIINM HCCIIEJOBATEILCKUM 000pYI0BaHHEM.
3. Texymuit  koHTpoIsb, | [IOMelIEHNE ¢ JOCTaTOYHBIM KOJIMYECTBOM MOCATOUYHBIX MECT
MIPOMEKYTOUHAs Y MEJIOBOM WUJIM MapkepHoi pockoit (ayn. 317C)
aTTecTalus
4. CamocrosiTenbHas Kabuner 1yt camMocTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TIOJKITIOUYCHHS K
cetu «/HTEpHET», NPOrpaMMOM 3KPAaHHOIO YBEIWYEHUA U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyI0 cpeny yausepcureta (ayma. 208C)
HOILI «1CCH» KyoI'Y
JlaGopaTopHble 3aHaTHS N0 AucuunauHe: | O0opyaoBaHKE U MPOrPaMMHO-
«OCHOBBI TEXHOJIOTUU JIEKTPOHHOI TEXHUYECKOE OCHAIlEHHE y4yeOHO- Kox-
KOMITIOHEHTHOH Ga3b» Hay4HOM J1a00paToOpuH: BO

IlepcoHasnbHbBIE 2TEKTPOHHO-
BBIUHCIUTEIbHbBIE MAIIMHBbI: 3
CPU c gacrotoii 6onee 2,4 I'Tu, LCD
Microsoft Office 2003, 2010
Onepannonnas cucrema Windows XP
BeITsKHBIE IIKa)bl XUMHYECKHUE
DJEKTPOIIMTKH XUMUYECKHE
DJIEKTPOHHBIE BECHI

CymunbHbId 1mkag

PacTpoBbIii 2JIEKTPOHHBII MUKPOCKOI
CBepXBbICOKOrO paspemenus JEOL 1
JSM7500F

CrieKTpOMeTp JEKTPOHHOTO
napamMarHuTHOro pezonanca JEOL
JES-FA300

Y cTaHOBKa MArHETPOHHOTO 1

RPIFPINNWW
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