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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).

1.1 llean ocBOeHUS TUCHUILIHHDI.

Henpro qucuurninabl «[IpoeKTUpOBaHUE 3JIEKTPOHHON KOMITOHEHTHON 0a3b»

SBIIIETCS o0ecTieueHne nMpoPecCHOHATBHON MOATOTOBKH OyIyIUX CHEIHAINCTOB, CIOCOOHBIX
KBaJIM(DUIIMPOBAHHO OCYILECTRIIATH IKCILTyaTallMIO0 U TPOSKTUPOBAHKE JICKTPOHHBIX IPHOOPOB.

1.2 3agaun AUCHMUILINHEL,

3amaun:

— moJiydeHHEe O0a30BbIX 3HAHWA B OOJIACTH MHUKPO- M HAHOTEXHOJIOTHYECKHX IPOIIECCOB
CO37IaHUsI B 00BEME WJIM Ha MOBEPXHOCTH TBEPJOTO Tela — IMOMJIOKKHA 3JIEMEHTOB M KOMITIOHEHTOB
COBPEMEHHOW MHTETPaTbHON KOMIOHEHTHOH 0a3bl;

— TpHOOpPETECHUE HABBIKOB KOHTPOJS U YIPaBICHUS TEXHOJOTHUYECKHUMHU PEKUMaAMH
M3TOTOBJICHUS SJIEKTPOHHBIX KOMIIOHEHTOB;

— OBJIQZICHUE YMEHUEM MPOCKTUPOBAHUS TEXHOJOTHMYECKUX MPOIIECCOB MPOU3BOJICTBA
AJIEKTPOHHBIX KOMIIOHEHTOB;

— MPUMEHEHHE TIOJYYCHHBIX 3HAHWK, HABBIKOB U YMEHHUN B MOCIIEnyIOMEel MpodhecCuoHaIbHON
JIeATEIIEHOCTH,

— pa3BUBaTh y OOYYArOIIMXCS WHTETPATUBHBIA CTUIIb MBILIUICHHS, SMOIMOHAIBHO-BOJIEBbIE
KauecTBa, MO3HABATEJIbHBIA UHTEPEC K HOBBIM pa3pabOTKaM B pa3IMUHBIX 00JIACTSIX JICKTPOHHKH.

1.3 MecTo AucuumJInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Jucuumumna «[IpoekTupoBaHue 3IIEKTPOHHONH KOMIIOHEHTHOH 0a3bl» B IMKJ TUCHUIUIMH TI0
BbIOOpY (b1.B.13) u u3yuaercs cryaenramu 4 kypca 6akanaBpuaT Bo 2—M y4eOHOM ceMecTpe.

Jns M3ydeHus: TUCHMIUIMHBI HEOOXOAMMO 3HAHHWE IHCLHUIUIMH YHHBEPCHTETCKOTO Kypca
«Dusukay, «Xumus», «DPuU3MKa KOHAECHCHPOBAHHOTO COCTOSHUS), «DU3MYECKHEe OCHOBBI
AIIEKTPOHUKNY «DPHU3MKa TOIYIPOBOTHUKOBY, «DH3UKAa HAHOPA3MEPHBIX CHCTEMY», «DJIEKTPOHHUKAY.
Ha ocHoBe 3TOro mpeaMera M3y4arOoTCsi YacTHBIE BOMPOCHI AUCHUIUIMHBI «HaHO37IeKTpoHUKa» U
BO3MOXXHO TIPUMEHEHHE pe3yJIbTaTOB OOYYEHHUs CTYJEHTaMHU TIPH TOATOTOBKE BBITYCKHBIX
KB (UKAIIMOHHBIX padoT.

1.4 IlepedyeHp IUIAHUPYEMBIX pe3yJbTATOB OOy4eHHUs] IO AUCHHMILUIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrPaMMBblI.

N3yuenne manHOW y4eOHOW NMCHMIUIMHBI HAmpaBlieHO Ha (opMupoBaHUE Yy OOyJarOUTUXCS
obuienpodeccroHanbHbIX, npodeccrnonanbubix komneternuii (OITK, 1K)

No Nunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIIUTUTMHBI
. | KOMIET | KOMIETEHIHH (unmu 00yyYaroImuecst T0HKHBI
" | eHunmnm e€ 4yacTH) 3HATh YMETh BJIaJ€Th
1. OIIK-8 | ctymeHT  oOmamaeT | 0COOEHHOCTH pabortartb ¢ | uHpopMaHOH
CIOCOOHOCTBIO WCIIOJIb30BAaHUS | HOPMAaTUBHOW | HBIMH
HCII0JIb30BATh HOPMaTUBHOM JOKYMEHTAalMe | TEXHOJIOTUSIMU
HOpPMaTUBHBIE JIOKYMEHTauu 171 o | mo HIOUCKY
JOKYMEHTBI B CBOEH | M0 TEXHOJIOTHUHU | TEXHOJIOTHH HOPMaTUBHOM
JEeSTEIBHOCTH IIPOU3BOJICTBA MPOU3BOJICTBA | JOKYMEHTAIlUU
U3IeInd n3aenni IO TEXHOJIOTUU
AIIEKTPOHUKH, JJIEKTPOHUKHU, | IPOU3BOJICTBA
MHKpPO- U | MHKPO- U | U3JENIHN
HAHODJIEKTPOHUK | HAHOAJIEKTPOHU | DJIEKTPOHUKH,
u KU MHUKPO- u
HAHO3JIEKTPOHU
KH
2. I1K-8 CTYICHT  O0JaJaeT | TeXHOJIOTHUHI COCTAaBJISITh HaBbIKAMU




Ne HNunexc Copepxanue B pesynbrare u3ydeHnus: yaeOHOW AUCHUTUINHBI
I 1; KOMIIET | KOMIETCHITNH (N 00y4arouuecs T0JKHBI
" | eHuum e€ 4yacTH) 3HATH yMeThb BJIA/IETh
CIIOCOOHOCTBIO MIPOU3BOJICTBA MapIIpyTHbIE BBITIOJTHEHUS
BBIMIOJIHATE PAa0OOTHI | MATEPUAIOB U | KApThl U TEXHOJIOTUYECK
1o 17631 (01207 TEXHOJOTHMYECK | MX OIepaluii
TEXHOJIOTHYECKOU AJIIEKTPOHHOMN YIO I10 IIOArOTOBKE
MOJITOTOBKE TEeXHHKH. JOKYMEHTAIUIO | ¥ MPOBEACHUIO
IIPOU3BOJICTBA Ui TEXHOJIOTUYECK
MaTepuasoB u POBEJCHUS UX MPOIIECCOB
15631 (S 15051 OTJEIIbHBIX pu
ANEKTPOHHOU ornepanuit U | IPOU3BOJICTBE
TEXHUKU IIPOLIECCOB u
cObopku UCIOJIb30BaHUU
W3CIIHN MaTepualioB U
1531 (S04
3JIEKTPOHHOU
TEXHUKHU
3. [IK-15 | ctynent  oOnamaer | XapaKTEPUCTHUKH | TIPOU3BOIUTH HOBBIMU
CHOCOOHOCTBIO K | U IIPUHIIMIIBI oriepaIu 1o TEXHOJIOTUSIMU,
CEpBUCHOMY paboThI CEpBUCHOMY 00eCTIeYnBAarOIIL
00CITyKUBaHUIO M3MEPUTENILHOTO | OOCTYXKUBAHUIO | UMH
HU3MEPUTEIILHOTO, , U3MEpUTENBHOT | 3 deKTuBHOE
JMarHOCTHYECKOTO0, | JUArHOCTHYECKO | O, CEpBHUCHOE
TEXHOJIOTHYECKOI0 ro, JMarHOCTHYECK | 00CITy>)KHBaHUE
o0opynoBaHus TEXHOJIOTHYECKO | OTO, HU3MEPUTEILHOT
ro TE€XHOJIOTHYECK | O,
o0opynoBaHus oro JIMarHOCTHYECK
TUTSt o0opynoBaHus | Oro,
MIPOM3BOJICTBA TUTST TEXHOJIOTUYECK
AIIEKTPOHHOMN IPOU3BOJCTBA | OO
KOMIIOHEHTHOM | DJIEKTPOHHOMN 000pya0BaHUs
0a3sl KOMITOHEHTHOM
6a3bl

2. CTpyKTYpa M coepKaHue M CIHUIIIMHBI.

2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.
O6mas TpynoEMKOCTh TUCIUILUIMHEI cocTaBiseT 4 3ad.el. (144 yacoB), UX pacrpeneieHue Mo

BUJIaM pabOT MpeCTaBICHO B Tabnwuie (011 cmyodenmos ODO).

Bun yue6HO# paboTh Bcero CemecTpsl
4acoB (gacsl)
8
KoHTakTHasi padoTa, B TOM 4Hce: 64,3 64,3
AyauTOpHBIE 3aHATHS (BCET0) 60 60
3aHATHA IEKIIUOHHOIO TUIA 20 20
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTHIECKUE
3aHATHUSA) - -
JlaGopaTopHblie 3aHITHS 40 40
HNuas koHTaKTHas padoTa: 4,3 4.3
Kontposnbs camocTositenpHo paboTsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHass pa0oTa, B TOM YHCJIe: 35,8 35,8
KypcoBas pabota - -




CamocTosTenbHOe U3YUEeHUE Pa3/IesioB 8 8

Camomnoaroroska (mpopadoTKa U TOBTOPEHUE JIEKIIMOHHOTO 10 10

MaTepHala U MaTepraia yaeOHHUKOB U y4eOHBIX OCOOMIA,

MIOJITOTOBKA K JJA00PATOPHBIM U MPAKTHYECKUM 3aHSITHSIM)

JomammHss pabora 9,8 9,8

IToAroToBKa K TEKyIIEeMy 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 M CUMILIMHbI:
Pacnpenencnue Bu0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pasnenbl qucnuIuiMHbL, U3ydaemble B 8 cemectpe (ounas ¢popma)

KonnuecTBo yacos
AynuropHas Bueaynuropna
Ne | HaummeHnoBaHue pa3aenoB (TeM) Beero pa6ora 51 pabota
JI 113 JIP CP
1 2 3 4 5 6 7
Brenenue. Texnonornueckue
1 |mporecchl CO3/IaHus IEKTPOHHOM 20 2 8 10
KOMITOHEHTHOM 0a3bl
5 Onepauuun ) IUIaHapHO- 24 4 3 12
SMUTAKCUATBHON TEXHOJIOTUU
3 |OnuTakcuanbHbIE IPOLECCHI 21 4 6 11
4 |JIutorpaduueckue npouecch 22 4 8 10
Meronsl (dbopMupoBaHUs
5 |nerupoBaHHBIX obmnacTeit B 26 6 10 10
MOJTYTIPOBOTHUKOBBIX MOJTIOKKAX
Hmozo no oucuyunnune: 103 20 40 43

[Tpumeuanue: JI — nekuuu, [13 — npaktuueckue 3anstust / ceMuHapsl, JIP — nabopatopHblie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyieHTa

2.3 Coaep:xanue pa3/iei0B JUCHUILINHBI:

2.3.1 3aHATHA JEeKIIHMOHHOIr0 THIIA.

Ne HaumenoBanue Comepianne pasiena dopma TEKYIIEro
pasaena KOHTPOJIS
1 2 3 4

1. |BBenenue. [ToHsATHE TEXHONIOTMYECKOT 0 ITPOLIECCa, KaK IIpoBepka
TexHomornueckue MOCJIeI0BATENBHOCTHU CTaIuil 00pabOTKH MaTepUaoB. KOHCIIEKTa
MponeCChl CO3JaHUA ITonsTHe JIPIMI/ITpr}OII_[eﬁ CTaIuU TEXHOJIOTHYECKOI'O
AIEKTPOHHOU IpolLecca.
KOMIIOHEHTHO# 0a3bl. |OCHOBHBIE TEXHOJIIOTUYECKUE TTAPAMETPHI, BIUSIOIINE

Ha CKOPOCTbh, HAITPABIICHUSI IIPOLIECCA U BBIXOJ TOTOBOM




MPOAYKLHUH.

[ToHsATHE OCHOBHBIX M BCIIOMOTATEIbHBIX
TEXHOJIOTMYECKUX OIepalui, MOHITHE
TEXHOJIOTMYECKOI0 MapIIpyTa.

Beenenue.
TexHomoru4aeckue
MPOLECCHI CO3/ITaHUS
3JIEKTPOHHOU
KOMIIOHECHTHOM 0a3bl.

TexHOoIornuecKuil MpoLecc IPOU3BOACTBA
AJIEKTPOHHBIX CPEJICTB KaK TEPMOJAUHAMUYECKAs
cuctemMa. XMMUYECKasi TEPMOJAMHAMHUKA
TE€XHOJIOTHYECKUX IIPOLIECCOB.

Bompocsl o
KOHCIIEKTY

Ornepanuu miaHapHO-
AMUTAKCHATBHOM
TEXHOJIOTHH.

Knaccugukarus onepanuii manapHo-
AMUTAKCUAIIBHOW TEXHOJOIMH B 3aBUCUMOCTH OT
XapakTepa BO3/IeHCTBHSI HA MCII0JIb3yeMbIE MaTepUaIbI.
Posb 1 MECTO TPOLIECCOB OUUCTKHU B TEXHOJIOTUH
MUKPO- ¥ HAHODJIEKTPOHUKHU. THUIIBI 3arpsA3HEHUN
HOJUI0KEK B TEXHOJOTUH MUKPO- U HAHOUIEKTPOHUKHU.
Crienuduka KOMIUIEKCHOM OUYMCTKH Ha Pa3IMYHbIX
CTaIMAX TEXHOJIOTMYECKOTO IpoLecca.
ACOpOLIMOHHBIE ITPOLIECCHI HA TOBEPXHOCTH TBEPABIX
Test. Anre3ust miaeHoK. OcoOeHHOCTH MPOTEKaHUS
XMMUYECKHUX peaki1ii Ha MOBEPXHOCTH pa3iena ABYyX
das.

PexomeHganmu no onTUMaaIbHOMY HUCTIOIB30BAHUIO
KHUJIKOCTHBIX M CyXUX METOZOB OYMCTKH. THUioBbIe
peLenTypbl )KUAKOCTHBIX OTMBIBOYHBIX CpPEJl U
ra30BbIX CMECeH, NCIOIb3yEeMbIX Ha TPOU3BO/ICTBE.
MeTobl KOHTPOJISE YUCTOTHI TOBEPXHOCTH.

I'pynimoBoii orpoc
0 M3y4aemMou
TeMe

Onepanuu MmiIaHapHo-
3MUTAKCUATIHHON
TEXHOJOTHUH.

[ToHsATHE SMUTAKCUATIBHOTO MPOLIECCa KAK OCHOBHOM
TEXHOJIOTUYECKOM onepanuy IiaHapHOW TEXHOJIOTHH.
Knaccugukanus snuTakcHaabHbIX IPOLECCOB M0 TUITY
pacTyILIEro SMUTAKCUATIBHOTO CJIOSI: TOMOJIUTAKCHS
(aBTO3MUTAKCHS ), TETEPOIMUTAKCHS, XEMOSUTAKCHS,
1o croco0y ero MnoyydeHus: razodasHasi, ’H1JIKOCTHa,
MOJIEKYJISIPHO-ITYYKOBAs! SIMTUTAKCHH, JTUTAKCUS HX
MeTaJIJI-OPraHUYEeCKUX COEIMHEHUH.

OcobeHHocTH, 00J1aCTH IPUMEHEHUS U (PU3UKO-
XMUMHYECKas CYLITHOCTb KaXKI0Tro U3
KJIaCCU()MKAIMOHHBIX TUTIOB SITUTAKCHATBHBIX
IPOLIECCOB.

WNHnuBuayanbHbIi
OIpocC 10
M3y4aeMoil Teme

Onepanuu muaHapHo-|JlerupoBaHue pacTylUMX 3MUTAKCUATIBHBIX CIOEB. [IpoBepka
AMUTAKCUATBHOMN OCHOBHBIE METOJIbI KOHTPOJISI TOJILIUHBI KOHCIICKTa
TEXHOJIOTHH. SIUTAKCHAIIBHBIX CJIOCB.

Ha3nauenne u MecTo CI0€B TUOKCHIA, HUTPHUA,

KapOu/1a U OKCHHUTPHUAA KPEMHUS, B TAK)KE IPUMECHO-

CUJIMKATHBIX CTEKOJ U TEXHOJIIOTUUA MUKPO- U

HaHORJIEKTPOHHUKH.
OnuTaKcuaibHbIC B03MOXXHOCTH pa3iIM4HbIX TUIOB IUAJIEKTPUUECKUX Bormpocsl o
MPOLIECCHI. TJICHOK BBITIONHATH (PYHKITUH MaCKHPYIOIINX, KOHCIIEKTY

HU30JIMPYIOIIHX U ITAaCCUBUPYIOIINX CJIOCB B
3aBUCUMOCTH OT UX TOJJIIHUHBI, XUMHYECKOT'O CTPOCHUSA




Y TEXHOJIOTUHU TIOJTyYEHUSI.

CpaBHHTENBHBIN aHAIN3 U PU3UKO-XUMUYECKas
CYIIHOCTb ITPOLECCOB (POPMHUPOBAHUS
JUBJIEKTPUYECKUX CIIOEB 3a CUeT MaTepuana
KPEMHUEBOM MOAJIOKKH (TEPMUYECKOE U IIa3MEHHOE
OKHCJIEHHE KPEMHHUS), @ TAKXKE 3a CUET OCAXKICHUS
MaTepHaia cjos, OCTYIAIOIIEro U3 razoBoi ¢a3sl
(MUPOIUTUYECKOE U TUIA3MOXUMHUYECKOE OCAXKIECHUE).

DnuTaKkcuaabHbIE
MIPOLIECCHI.

dakTopbl, BAUSIONINE HA CKOPOCTh POCTA TVICHKU H €€
(U3UKO-3JIEKTPHUECKUE MTapaMeTphl (INIOTHOCTb,
JMAJIEKTPUIECKYIO TOCTOSHHYIO, YIeIbHOE
CONPOTHUBIJIEHUE, JIEKTPHUYECKYIO TPOYHOCTD, YIIPYTHUe
HAINpPSDKCHUS B CIIOE, KOJIMYECTBO Ae(PEKTOB U
IIPOKOJIOB).

PexoMenanmu mo onTuMaabHOMY IPOBEICHHIO
poreccoB GOPMUPOBAHUS TUIIEKTPUUECKUX CIIOEB
Ha Pa3INYHBIX 3TaNax TEXHOJIOIMYECKOro mporecca.
hACTOHBIKOHTpOHﬂTOHHHHHJII3HCKTPHHCCKHX
apaMeTpOB JHIIEKTPUIECKUX CIIOCB.

I'pynimoBoii orpoc
10 U3y4aeMon
TemMe

Jlutorpaduueckue
IPOLIECCHI.

Ha3znauenue u Mecto IuTorpapuueckux MmpoueccoB B
TEXHOJIOTHH MOIYIPOBOJAHUKOBBIX Tpruoopos, UMC u
MeYaTHBIX (KOMMYTAIIMOHHBIX ) TIJIAT.
®otonurorpadus Kak HempepbIBHBIN LUK
1I0CJIe10BATENIbHBIX ONEepaluii HAHECEHHUs, CYIIKH,
AKCTIOHUPOBAHHUS, TIPOSIBIICHUS U 33 yOTUBAHHS
¢doropesucTa ¢ mocneayourM HGOpMUPOBAHHEM
MacKH B TeXHOJIOru4eckoM cioe. [lonsrue
TEXHOJIOTUYECKOTO CJIOSI.

OU3NKO-XUMHUYECKasi CYIIHOCTh U TEXHOJIOTUYECKHE
napamMeTpbl IPOBEICHUS TPOIIECCOB
autorpaduueckoro 1ukia. OCHOBHBIE 3aKOHbI
doroxummu, GU3NKO-XUMUYECKHE CBOMCTBA U TUIIBI
(doTOpe3ucToB, crIocoOb! coBMeleHus (oTomradaoHa ¢
MIOJTO’KKOH, OCOOCHHOCTH SKCIIOHHUPOBAHUS U
OCHOBHBIE HCTOYHHKHM BOZHUKHOBEHHUS Opaka npu
doronuTorpadpum.

WNHnuBuayanbHbIi
onpoc

Jlutorpaduueckue
IPOLIECCHI.

doromabioHkl, TPEOOBAHUS K HUM, METO/IbI
M3TOTOBJICHHS (OTOIIA0TIOHOB, yIaJeHUE
¢doropesucTa. Y CoBepLUIEHCTBOBaHUS TPAJUIIMOHHOTO
cnioco0a QoTonurorpaduu, JIuTorpadus B )KECTKOM
yIbTpaduoIeTe, MHOTOCIONHBIE IIJICHKH PE3UCTOB,
obpatHas poronuTorpadusi.
OnexTpoHonuTOrpadus, peHTreHonuTorpadus,
uoHosmTorpadus, ux 00JIacTU NPUMEHEHUS,
MpeuMyIecTBa (HeIOCTaTKN) TTO CPAaBHEHUIO C
doTonurorpadueit, 0cOOEHHOCTH PE3UCTOB U
111a0JIOHOB, cTepeosinTorpadus, HAHOTUTOTrpadusl.

IIpoBepka
KOHCIICKTa

10.

Metonasnl
dbopMupoBaHus

[Tporueccrl hopMupoBaHUS TETHPOBAHHBIX 00JacTell B
MTOJTYITPOBOTHUKOBBIX TTO/IJIOKKAX METOJIOM

VYcTHBIT onpoc




JIGFI/IpOBaHHBIX
obacreil B
MOJTYTIPOBOTHUKOBBIX
[IOUIOKKAX.

TepMudeckoil udy3un, KiraccupuKaus nporueccoB
BBICOKOTEMIIepaTypHOil muddy3un, o6nacTu
MIPUMEHEHHUS BBICOKOTEMITEpaTypHOU nuddy3uu,
NPEUMYIECTBA H HEIOCTATKH.

dusnueckue oCHOBHI mporiecca auddy3uu, Gakropsl,
BJIMSIOIIME HA Y3PPEKTUBHOCTh BHEAPEHHSI IPUMECH B
00BEM IOJTyITPOBOAHUKOBBIX MaTEPUAIIOB, MEXaHU3MBI
BBICOKOTEMIIEpaTypHOU T Py3uH, MOJCITH

¢ GY3MOHHBIX IPOIIECCOB, KPUTEPHH BbIOOpa

@ y3aHTOB.

11.

MeTtonanl
dbopMHUpOBaHHS
JIETUPOBAHHBIX
obsacreit B
MOJTYTIPOBOTHUKOBBIX
MOJIJIOKKAX.

HonHoe BHeApeHUE PUMECH B 00bEM
MOJIyIIPOBOJJHUKOBBIX MOJJIOKEK, ICTOYHUKH HOHOB,
cucTeMbl (POPMUPOBAHUS U CENapallii HOHHBIX
My4YKOB, TPODUITH paCIpeICIICHUs BHSIPCHHBIX HOHOB,
MIPUMEHEHHUSI HOHHOTO JIETUPOBAHUSA B TEXHOJIOTHUHU
MUKpPO- U HAHO3JIEKTPOHUKH; TEPMUYECKHUI U
KOPITYCKYJIAPHO-TTY4€BOM OT)KUT; CPAaBHUTEIIbHBII
aHaJIMU3 MPOLIECCOB HOHHOT'O JIETUPOBAHUS U
BBICOKOTEMIEpaTypHOil uddy3uu.

MeTo 161 KOHTPOJIS TITYOHHBI 3aJleTaHus
JIETUPOBAHHBIX 001aCTeH U POHIIS pacTpeaeTIeHHS
BHEJIPEHHOM NPUMECH.

[IpoBepka
KOHCIIEKTa

2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
He npenycmotpenst

2.3.3 JlaGopaTopHble 3aHATHSL.

HaumenoBanue nabopatopHbix paboT

®opma
TEKYILETO
KOHTPOJIA

3

4

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

3ammra JIP

«Hpoueccm KOMILJIEKCHOM OYMCTKH IOJIOKEK U INTACTHH).
«HpOHGCCI)I IIaHAPHO-3IIUTAKCHAJIbHOI'O HapaliyuBaHUA
MOJIYITPOBOAHUKOBBIX MATCPUAIIOB».

CJIOCB

3amwmra JIP

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

3amwmra JIP

«TexHoorn4eckre Mpouecchl 1 METOIbl U U3TOTOBJIEHUS (OTOMIAOIOHOBY.
«TexHomornyeckue npouecchl PoToJUTOrpapuuecKoro UKIa.

3ammra JIP

((.HGFI/IPOBaHI/IC CJIOS MMOJIMKPUCTAJUIMYCCKOI'0O KPEMHUA AJIOMUHUCM)).

3amwmra JIP

«HonyquHe 3allUTHBIX IIJICHOK JHUOKCHIa KpEMHU TEPMHUYCCKUM
OKHCJICHUCM KPCMHUI.

3amwmra JIP

«M3rotoBnenue (HoTomadbIOHOB-OPUTHHATIOB MYJIbTHIUIMKALUEH €JUHUYHOTO
PUCYHKa».

3ammra JIP

«[lony4yeHne pucyHka Ha IJIaCTUHE KPEMHUS C TOMOIIBIO hoToIuTOrpadum.

3ammra JIP

«[Tomyuenue p-n nepexo10B 11 Hy3MOHHBIM JIETHPOBAHUEM).

3ammra JIP

10.

«[lony4yeHre OMHUYECKMX KOHTAKTOB TEPMUYECKHUM HCIAPEHUEM METAJIOB B
BaKyyMe».

3ammra JIP

11.

«I/I3yqu1/Ie KOHCTPYKTHBHBIX 3JJICMCHTOB KOPITYCOB TOJYIIPOBOAHHUKOBBIX

npubopoB U UMCy.

3armmra JIP

JIP — 3amuTa 1a00paTOpPHBIX padoT.




JlaGopatopubie paboTel BemMoNHAIOTCS B HOIl «/lnarHocTMKa CTPYKTYphl M CBOWMCTB
HaHOMaTepHuanoB)» Ky0aHCKOTo rocyapCTBEHHOTO YHUBEPCHUTETA.
B pesynbrare BBINOIHEHUS JTa00OPATOPHBIX pabOT Y CTYIECHTOB (POPMUPYIOTCS U OLICHHBAIOTCS
tpedyembie ®PI'OC u OOII nns Hanpasnenus 11.03.04 DnekTpoHUKA W HAHOIJIEKTPOHUKA MPOGUIIL
«HanotexHonoruu B anekTponuke» komnerenimu — OIMK-8, I1K-8, T1K-15.

2.3.4 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
CornacHo yuyeOHOMY IUIaHy IO JAHHOW JUCIMIUIMHE HE MPEeIyCMOTPEHbI KypCOBBIE PabOTHI
(IpoeKTHI).

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

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICYCHUS TUCITUTUIUHEI I10

HaunmenoBanue .
Ne BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
paszaena
1 2 3
1 1. Uanos, N.I'. OcHOBBI KBAaHTOBOH 3JIEKTPOHUKH: YueOHOE

nocobue / N.I'. UBaHoB ; MunucTepcTBO 00pa30BaHus U HAYKU
Poccuiickoit ®enepanuu, PenepanbHOE TOCY1apCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BHICIIETO
npodeccnoHabHOTO 00pazoBanus «tOxHBIN denepanbHbINA
yauBepcutet", ®usnueckuii paxynbreT. - PoctoB-H//1 :
WznarensctBo FOxHOTO (henepanpnoro 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 2. Ky3oBkus, B.A. Dnextponnka. nekTpopu3ndecKue
Bce paznenst N
OCHOBBI, MUKPOCXEMOTEXHUKA, IPUOOPHI U yCTPOUCTBA : YUEOHUK /
B.A. Ky3oBkuH. - Mockaa : Jloroc, 2011. - 328 c. - (Hoas
VYuusepcurerckas bubnnoreka). - ISBN 5-98704-025-6 ; To xe
[DnexTponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

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

VY4ebHO-MeToIMYecKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONM PabOThl OOYYaIOUIMXCS U3 4HCia
WHBAJIAJIOB | JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrasisitoTest B popmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/10pPOBbS U BOCTIPUATHS HHPOPMALIUU:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

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

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

— B opme ayamodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyIIEHHUMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,


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 hopMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jns popmupoBanus npoecCHOHATBHBIX KOMIIETEHIIMHA B MPOIECCE OCBOCHUS AMCIUTUIMHBI
UCIOJNIB3YETCSl TEXHOJIOTHS Mpo(decCHOHaTbHO-Pa3BUBAIOIIET0 OOy4YeHUs, IMpelycMaTpUBaIoIias He
TOJIBKO TepeAadyy TeOpPeTHUeCKOro Marepualia, HO U CTUMYJIMPOBAHHE M DPA3BUTHE MPOIYKTHUBHBIX
IIO3HaBaTCJIbHBIX ﬂeﬁCTBHfI CTYJACHTOB (Ha OCHOBC HCHXOHOFO-HGH&FOFI/IHGCKOﬁ TCOPHUHN ITOITAITHOTO
bopMUPOBaHUS YMCTBEHHBIX JCHCTBHIl). AKTUBH3aUMM ¥ HWHTCHCHU(PHUKAIUU MO3HABATEILHOTO
mporecca  CIOCOOCTBYIOT — HCIIOJIb30BAaHHE  IMEAArorHYecKOd  IBPUCTUKM M MOJAETHPOBAHUE
POOJIEMHBIX CUTYallUH.

B npouecce npenoaaBanys JMCHUIUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE METO/IbI:

— JIEKIIHH;

— JIOMAIIHKE 3a/laHus;

— IpoOJIEMHBIE 3a/1aHUs;

— MHAUBUAYAJIBHBIC MIPAKTUYCCKUEC 3aJaHHA;

— KOHTPOJIbHBIE OMPOCHI;

— myOJiMyHas 3ammTa 1a00paTopHEIX padoT;

— KOHCYJIbTAILIUU MIpernoaBaTeneii;

— camocTosTeNbHas paboTa CTYACHTOB (M3y4Y€HUE TEOPETHUECKOro MaTepuaia, MoAroTOBKa K
71a00paTOPHBIM 3aHATHUSM, BBIIIOJIHEHUE JOMAIIHUX PabOT, HOJATOTOBKA K OMPOCY U 3a4eTy).

B pamkxax n1a0opaTOpHBIX 3aHATUH TNPUMEHSIOTCS METOAbl MPOEKTHOro OOyudeHus,
HCCJIEIOBATENILCKUE METOJbI, TPEHUHTOBbIE (OPMBI, METOJ KOHKpPETHBIX cHuTyaruil. B mpouecce
CaMOCTOSITEIbHOM ACATCIBHOCTH CTYACHTHI OCBAWMBAIOT W AHAJIU3HUPYIOT HepeI[OBOfI HAay4YHO-
MCCJIEIOBATENILCKUN OMBIT, MCHOJB3YSI MMEIOUIYIOCS JIUTeparypy U UH(DOpPMALMOHHBIE TEXHOJIOTHH,
S3HAKOMATCA C OCHOBHBIMHU HAYYHBIMH JXypHAJIaMU II0 BOIpPOCaM H3YUCHUA q)HSI/IKO-XI/IMI/I‘-ICCKI/IX
CBOICTB HAHOCTPYKTYp pa3jM4YHbIX THIIOB, BBICTYNAIOT C [OKJIaJaMU Meped OJHOKYPCHHKaMH,
HAKaIUIMBAIOT 0arax 3HaHWH, TTOJIE3HBIX JIJISl BHITIOJHEHHUS BBITYCKHOHN KBATM(DUKAIMOHHOM pabOoTEhI.

ConpoBok/IeHHE CaMOCTOSITENIbHON PabOThl CTYIAEHTOB TAaK)Ke€ OPraHU30BAaHO B CIICTYIOIIUX
dopmax:

— TOApoOHOE H3Yy4YeHHE HEKOTOPBIX Ppa3[esioB JUCHUIUIMHBI IOCPEICTBOM H3YUCHHS
PEKOMEH1YEMOM JTOITOIHUTEIIBHON JIUTEPATYPHI;

— TMOApPOOHOE H3YyYeHHE HEKOTOPBIX pa3fesioB AMCHUUIUIMHBI TOCPEICTBOM IMOJITOTOBKH
COO0O0ILIeHUH, MPe3eHTalluH, TyTeM HallucaHus pedepaTuBHBIX padoT;

— KOHCYNbTAllUM JUIS Pa3bsCHEHHS MPOOJIEMHBIX MOMEHTOB IIPH CaMOCTOSITEIHHOM
PACIIMPCHHOM U3Y4YCHHHU Ppa3aciioB JUCHUITIINHBIL.

OcHoBHBbIE 00pa3oBaTeIbHbIE TEXHOJIOTHH, UCIIONb3YEMbIE B y4€OHOM IpoLiecce:

— JIEKIIUH C TPOOJIEMHBIM U3JI0KEHUEM;

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

— NPUMCHCHUEC MCTOAa KOHKPCTHBIX chyauHﬁ.

HHTepakTuBHBIE 00pa30BaTENbHbIC TEXHOIOTHH, UCTIONB3YeMbIE B AyIUTOPHBIX 3aHATHSIX:

— JIEKIUSI-TIpecc-KOHpepeHIus;

— JIeKnuA-Oecena;

— OpraHU3alMOHHO-JIMYHOCTHAA HUIpa.

Jns Jun ¢ OrpaHMYEHHBIMH  BO3MOKHOCTSAIMH  370pPOBbSl  IPEAYCMOTPEHA OpraHU3allHs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

NHuTepakTuBHBIC 00pa3oBaTe/lbHbIC TEXHOJIOTHH

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




Jlexknus Ne 1. Beenenue. | Jlekuus-npecc-koHdepeHuus. 2
TexHonornueckue nponecchl | TeXHOJIOrnYecKuil mporiecc.
CO3J1aHUsA JJIEKTPOHHOU
KOMITOHEHTHOM 0a3bl.
Jlexuus Ne2-3. Omnepauuu | Jlekuus-npecc-KoHpepeHus. 4
IJITAHAPHO-3MUTAKCHATBHOMN 1. [Tpoueccol MHKPO- u
TEXHOJIOTHUH. HAHOTEXHOJIOTUI HAHORJIEKTPOHUKH.
2. Metoabpl KOHTPOJS TOJIIUHBI
AIUTAKCUAJIbHBIX CJIOEB.
Jlexkiust  Ned-5.  DOnurakcuansble | Jlekuus-nmpecc-KoHpepeHus. 4
IIPOLIECCHI. 1. duanexrpuueckue mienku B HUC.
MeTobl ux MOJIyYEHUS.
TexHomoruu W3TOTOBJICHUS
rubpuaabix UC.
2.  ®@akrTopbl, BIMAIOIIME  Ha
yJIeJIbHOE CONPOTUBIICHUE TUICHKH.
Jlekiuss Ne 6-7. Jlutorpaduueckue | Jlekuus-oecena. 4
MIPOLIECCHI. 1. Texuomoruss nuTorpaduuecKux
IIPOLIECCOB.
2. ®oronutorpadus. M3rorosineHue
¢$oTo11a0I0HOB, METO/IbI
YMEHbILICHUS TEXHOJIOTHYECKON
HOpMbI. CoBMellleHHe I1a0JI0HOB C
HOJJIOKKOMU.
3anstue nadoparopHoro tuna Ne 1- | OpraHu3anuoHHoO- 6
3. Bsenenune. TexHomormueckue | 1esiTeJIbHOCTHASI HTPA HA TeEMY:
mporeccsl co3nanus AekTpoHHou | 1. «CozmaHue  TEeXHOJIOTHYECKOM
KOMITOHEHTHOH 0a3bl. KapThl MIPOU3BOJICTBA
MHUKPO3JIEKTPOHHOTO KOMIIOHEHTA)
2. «IIpomecchr KOMIIJICKCHOM
OYMCTKH TOJJIOKEK U TUIACTUH.
«IIpouecchr MJIaHapHO-
AMUTAKCUAIBHOTO HapaluBaHus
CJI0EB MOJTYIIPOBOJHUKOBBIX
MaTepuaIoBy.
Umoeo: 20

4. OueHo4Hble CpeICTBA /JIsl TeKYILIEero KOHTPOJISL YCIEeBAeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.

OneHOYHBIMU CPENICTBAMU Ui TEKYIIETO KOHTPOJS yCIIEBAEMOCTH SIBISIOTCS: JIEKIUSA-TIPEcc-
KOH(epeHIHs, JeKIusI-0ecena, OpraHU3allOHHO-ICATENIbHOCTHAS WIpa, TPOBEPKAa KOHCIIEKTA,
BONPOCHl IO KOHCIIEKTY, TPYIIOBOH OMpPOC MO H3ydyaeMol Teme, HHAMBHIYaAIbHBIM ONpOC IO
M3y4aeMoU TeMe, YCTHBIHN OINpoc, 3alluTa Ja0opaTOpHOU pabOTHI.

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 TEXHOJIOTUYECKOM KapThl CO3MaHUS JIETEKTOPHOTO
dboTtonuona niust omkHero Y d-auamnazoHa.

5. lpennoxure u 000OCHYHTE CXeMy TEXHOJOTHYECKOW KapThl CO3JaHHS TOHKOIIJICHOYHOTO
€MKOCTHOTO yCTPOICTBA.

Ilepeuensv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM.

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

I1K-8: 3HaTh T€XHOJOTUH NIPOU3BOACTBA MAaTEPHAIIOB U U3JIEIUN JIEKTPOHHON TEXHUKHU; YMETh
COCTaBJIATh MApIIPYTHbIE KAPThl U TEXHOJIOIMUYECKYIO JOKYMEHTALUIO JUUIsl IPOBECHHUS.

I1K-15: 3HaTh XapaKTEpPUCTHKU W TMPHHLUUIBI pabOThl M3MEPHUTEIBHOTO, JAUArHOCTUYECKOTO,
TEXHOJIOTUYECKOT0 00OpYAOBaHUS Ui NPOU3BOACTBA 3JIEKTPOHHOM KOMIIOHEHTHON 0a3bl; BIAJCTh
HOBBIMH  TEXHOJIOTHSIMH,  oOecrneunBalOmuMu 3 (EKTHBHOE  CEPBUCHOE  OOCTyKHBAHHE
U3MEPUTENIBHOTO, AUarHOCTUYECKOT 0, TEXHOIOTNYECKOT0 000PYL0BaHMS.

Kpumepuu oyenxu:

- OLIEHKa «OTJHMYHO»: CTYJIEHT CBOOOJHO OTBEYAEeT Ha BOMIPOCHI, AKTUBHO Yy4YacTBYET B
JUCKYCCUM M B pabOTE HAayyHOro KOJUIEKTHBA, p€Yb OTIMYAETCS I'PAaMOTHOCTBHIO, MCIIOJIB30BAHUEM
po¢eCcCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOIUHU; JOIYCTUMBl 3aMUHKH M HENPOJOJDKUTEIIbHBIE
OCTaHOBKH;

- OLICHKA «XOPOLIO». CTYJCHT OTBEYACT Ha JIaHHbIE BBIIIIE BOIPOCHI, YUACTBYET B JUCKYCCUU U
B paboTe HAy4YHOrO0 KOJUIGKTHBA, pe€Yb OTJIMYAETCS TPAaMOTHOCTBIO,  HCIOJIb30BAHHUEM
npo¢eCCHOHATBLHO-OPUEHTUPOBAHHON TEPMUHOJOIMM; HO TPUCYTCTBYIOT HENPOAOIKUTEIbHBIC
OCTaHOBKHU U HETpyOble OMINOKH;

- OIICHKAa «YyJAOBJETBOPHUTEJbHO»: CTYIECHT HE JaeT IOJHOLEHHOIO CBSI3HOIO OTBETa Ha
BOIPOC, HO KOMMYHHMKATUBHBIA 3aMbICE]l IPOCMATPUBAECTCS U B IIEJIOM COJIEpP’)KaHUE MOKHO CUMTATh
BEPHBIM, Y CTYyJIEHTa MPUCYTCTBYIOT HEKOTOPBIE TPYAHOCTU B y4acTUU B Oecesie M paboTe B HAYYHOM
KOJIJICKTHBE, OOJIBIIIOE KOJMYECTBO OIIMOOK B ONPEACIICHUH pad04YnX MOHSATHI; CTYACHT HE BJaJeeT B
JIOCTaTOYHOM CTENEeHN HaBBIKOM (DUII0JIOrMYECKOr0 aHaJIM3a TEKCTOB POMAaHTH3Ma U pealn3Ma;

- OLEHKAa «HEeyJO0BJEeTBOPHUTEJBbHO». CTYJICHT HE JaeT CBA3HOI'O OTBETa Ha BOIPOC WM
BBICKA3bIBaHUS MMOBEPXHOCTHBI M HESACHBI, Y CTYAECHTa TPYJHOCTH B ydacTHH B Oecene U pabore B
HAYYHOM KOJUIEKTHBE, OOJIBIIOE KOJIMYECTBO OMIMOOK B ONPEACICHUN Pa0OYHNX TTOHSATHA.

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 TOIYTIPOBOJHHKOBBIX TIPHOOPOB?

2. KakoBbl 0CHOBHBIE oniepatuu potonurorpadun?

3. KakoBBI OCHOBHEBIE OTIEpAIMX JIEKTPOHHOHN JIUTOrpadumn?

4. KakoBbl OCHOBHBIE OIIEpAIIM PEHTTEHOBCKOM JUTOrpaguu 1 MOHHOM JTUTOrpaduu?

Ilepeuenv yacmeti Komnemenyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCMEOM:

OIIK-8: ymerp paboTaTb C HOPMATHBHOM JOKyMEHTAalMed 10 TEXHOJOTHMH MpPOHU3BOJCTBA
U3JIeNTU DJIEKTPOHUKH, MUKPO- U HAHODJICKTPOHUKH.

I1K-8: 3HaTh TEXHOJOTUH NMPOU3BOACTBA MAaTEPHATIOB U U3JIEIUN JIEKTPOHHON TEXHUKHU; YMETh
COCTABJIATH MApIIPYTHBIE KAPTHI U TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO JUISI TPOBEACHUS.

[1K-15: BnameTh HOBBIMH TEXHOJOTHUSIMHU, oOecrednBaroMu 3((HEKTHBHOE CEPBUCHOE
00CITy’)KHBaHNE U3MEPHUTEIHHOTO, TUArHOCTHIECKOTO, TEXHOJIOTHYECKOT0 000pyTI0BAHNS.

Kpumepuu oyenxu:

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

O1eHKa «He 3a4TeH0)» CTaBUTCS, €CIIM CTYJACHT HE MOXKET JIaTh MpaBWIbHBIE 0TBETHI Ha 80%
BOIIPOCOB MJIM HE COOJIIOICHBI XOTs OBl 2 U3 OCTaBIIUXCS TPEOOBaHUIA.



4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIsl MPOBeIeHNs MPOMEKYTOYHOH ATTeCTALMH.

421 Bompocbl, BBIHOCHMbIe Ha »JKk3aMeH Mo aucuuniuHe «IllpoekTupoBanue
3J1eKTPOHHOH KOMIIOHEHTHOH 0a3bl» /UIsi HaNpaBJIeHMs TOATOTOBKHM JUIA HAINpPAaBJeHUs
noaroroBkn 11.03.04 DiexkTpoHnka W HaHOJJIeKTpPOHHUKa npopuias «HanorexHosormu B
3J1eKTPOHHKE).

Bonpocs! 1J1s1 IOATOTOBKH K 9K3aMEHY

1. Texoporuecchl B MUKPOIJIEKTPOHUKE.

2. Knaccudukanust onepauuii IIaHAPHO-3MUTAKCHAIBHON TEXHOJIOTUM B 3aBUCHMOCTH OT
XapakTepa BO3ACHCTBHS Ha UCIIOJIb3yEMbIE MaTEpUAaIIbl, LIEJIU ONlEpallMi U KOHEYHOTO Pe3yNbTaTa.

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

4. Obmas kimaccu(UKauus METOJOB OUYMCTKH IMOJUIOKEK, UX Ha3HAuYeHHE M BO3MOXKHOCTH.
[IpenmMy1iecTBa U HEAOCTATKU PA3JIMYHBIX METOLOB OUUCTKHU MOJIOKEK.

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

6. [loHsiTHE MONMPYIOLINX, CEEKTUBHBIX U AHU30TPOIIHBIX TPABUTEIEH.

7. Knaccugukanus, BO3MOXKHOCTH, IPEUMYLIECTBA U HEJOCTATKU CyXHX 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 razogasHoil snurakcuu. MakTopbl, OT KOTOPBIX 3aBHCHUT
CKOpPOCTb POCTA 3MUTAKCHATIBLHOIO CJI0S ¥ ero kauyecTBo. O00OIIeHHAs! CTPYKTYpHAsl CXeMa YCTaHOBKHU
ra3oga3Hoi SMUTAKCHU.

11. ®usuko-xumuyeckass CYHUIHOCTb IIPOLIECCOB AaBTOJETUPOBAHMS IIPU  pealn3alyu
razo)asHOTO  HapalmMBaHWs  OSNUTAKCHAIbHOM  TieHKH. [IpenMymiectBa W HEIOCTAaTKH
aBTOJICTMPOBaHUS.

12.  JKunkodasnas dNUTAKCUS: ONpENeICHHWE, Ha3HA4YCHHWE, OO0JIaCTh MPUMEHCHUS,
IIPEUMYILECTBA U HEOCTATKHU.

13. OOmias kinaccu¢puKanys, HOMEHKJIATypa U Ha3HAYeHHE MACKUPYIOIIUX, U30JIHPYIOMIUX U
NaCCUBUPYIOLIUX CJIOEB, UCIOIb3YEMbIX B TEXHOJIOTUU MUKPOIEKTPOHUKH.

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

15. Ha3HaueHuWe ¥ TPUMEPHl HCIOJBL30BAHUS TOHKUX IUICHOK SisNs4 B TexHONOrUH
MHUKPO3JIEKTPOHUKH.

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

17. ®u3uko-XxuMH4ecKasi CyIIHOCTh TEPMUYECKOIO OKHMCIICHHSI KPEMHUSA JUIS LEIeH CO3MaHus
ToHKHX TUIeHOK SiO;. [IpoMblieHHast peanu3aiys npolecca nomydeHus mieHok SiOo.

18. ®Du3MKo-XMMHYECKas. CYIIHOCTh MUPOJIMTUYECKOTO U IUIA3MOXMMHUYECKOTO OCaXJEHUs
mieHok SiO2

19. CgoiicTBa M Ha3HAuY€HHE IUICHOK «HUTPHJA KPEMHHUS», MPUMEHSEMbIX B TEXHOJOTUHU
MUKPOZJIEKTPOHUKHA. MeToapl MONYy4eHHUs IUIEHOK HUTPUJA KPEMHHS: NPSIMOE a30THPOBAHUE,
MUPOJIUTUYECKOE OCAXKIEHUE, HUTPUPOBAHUE TaJIOT€HU]I0OB KPEMHHSI.

20. Meroasl mosyyeHus, CTpyKTypa M CBOMCTBA MOJMKPUCTAUIMUECKUX IUIEHOK KPEMHMS,
INPUMEHSEMbIX B TEXHOJOTMM MMKPOAJIEKTPOHUKH. [IpenmymiectBa M HeZOCTATKU TUIPUIHOTO H
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 TEXHOJIOTHYECKUX OTepaIuil.



22. Knaccudukanust JTuTorpapuueckux IMPOLECCOB: B 3aBUCHMOCTH OT Croco0a ImepeHoca
n300pakeHNsl Ha MOJUIOKKY, B 3aBUCUMOCTH OT THIAa HCIOJIb3YEMOTO PE3UCTa, B 3aBUCUMOCTH OT
JUITMHBI BOJIHBI UCIIOJIB3YEMOTO U3JIy4YEHUS.

23. HaznaueHue (OTOPE3UCTOB M HX THIBI, NPUMEHSAEMBIX B TEXHOJOI'MH H3TOTOBJIECHUS
pa3IMYHBIX TUIIOB MUKPOCXEM U ME€YaTHBIX ILJIaT.

24. ®Du3MKO-XMMHYECKasi CYIIHOCTb AKCIOHUPOBAaHMS W HPOSBIECHUS Ppa3IMYHBIX THUIIOB
(hoTOpE3UCTOB.

25. OCHOBHBIE METOJIbl HAHECEHUS U CYIIKH (OTOPE3HCTA.

26 Onepanuy COBMEIIEHUS U SKCIIOHUPOBAHUS IIPU pealln3aliiy JIMTorpaduyeckoro mpoiecca
B TEXHOJIOTMM MUKPO3JIEKTPOHUKH.

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

28. Ha3nauenue um MecTo omnepauuil TpaBJIEHHS B IJIAHAPHO-3MUTAKCHUAIBHOW TEXHOJIOTMHU
(bopMHpPOBaHUS MUKPOSJIEKTPOHHBIX CTPYKTYP.

29. ®u3MKO-XMMHUYECKas CYIIHOCTh XMMHUYECKOIO TPAaBJICHUS TEXHOJIOTMYECKUX CIIOEB B
TEXHOJIOTUM MHUKPOIJIEKTPOHUKHU. [IpuMeEpbl TEXHOIOIMUYECKUX CJIOEB U CIOCOOBI MX >KUJIKOCTHOI'O
TPaBJICHMUSL.

30. Knaccudukanuss METOAOB O€3KUIKOCTHOIO TpPABJICHUS TEXHOJIOIMYECKUX CIIOEB B
TEXHOJIOTUM MUKPO- M HAHOIJIEKTPOHUKHU.

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

32. Ha3znaueHue W MecTO Jy4eBBIX TEXHOJIOTHH TPU 00pabOTKE MOMI0KEK 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 nHaykTOpOM M MOHHOTO HCTOYHUKA [IeHHUHTa.

34. Ha3znaueHue M MecTO Jy4eBBIX TEXHOJIOTHMH IMpu 00pabOTKE MOUIOKEK B TEXHOJIOTMU
MUKpPO- U HaHO3JIEKTPOHUKH. KOHCTpyKILIMY, HAa3HAUEHNE U IPUHIMIIBI JEMCTBUSI HOHHBIX HCTOYHUKOB
Hunwcena u Mopo3sosa.

35. Cnoco0Obl ypaneHust cios (orope3ucra ¢ MOAJIOKKHU: CpAaBHUTEIbHAsl XapaKTEpUCTHKaA
Pas3IMYHBIX CIIOCOOOB C YKa3aHUEM IOCIIE0BATEIbHOCTU ONEepaLni, UCII0JIb3YeMOro 000py0BaHuUs U
MaTepuasoB (ChIPbs).

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

37. DOmnexktpoHonuTorpadus: onpenereHue, OCOOCHHOCTH pealln3alluy, MpeuMyILecTBa |
HEJ0CTaTKU M0 CpaBHEHMIO C poTomuTorpaduei.

38 DneKTpOHOPE3UCTHI: MX XAPAKTEPUCTUKH (UyBCTBUTEIBHOCTb, KOHTPACT, pa3pellaromias
CIOCOOHOCTB, IJIA3MOCTOMKOCTh, TEMIIEpAaTypa CTEKJIOBAHMS, KPOIOIIAs CIIOCOOHOCTh) U METOJBI MX
KOHTPOJIS.

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

40. PentreHonurtorpadus: OmnpelaeieHue, OCOOEHHOCTH pealln3allid, IMpeuMylecTBa U
HEJIOCTAaTKHU IO CpaBHEHMIO ¢ oTonuTorpaduei u snekTpoHonurorpadueit

41. TexHomorusi U3rOTOBJIEHUS peHreHoumabaoHOB. TpeOoBaHUs, TMpEeAbABIAEMbIE 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- AJIEKTPOHHKH,
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 audp¢y3us. Bumbl ¥ HCTOUYHUKM JICTUPYIOIIMX HpPUMECEH,
UCTOJIb3yeMble B COBPEMEHHOM TEXHOJIOI'MHM MUKPO3JIEKTPOHUKU. Mojenu pacrpelesieHus: IpUuMecH
npu auddysun.

46. CriocoObl MpoBeJeHUs ABYXCTAIUHHON BBICOKOTEMIIEpaTypHOH nuddy3un mnpumecu B
IIOJIYTIPOBOJTHUK.

47. XapakTepuCTHKa TEXHOJIOIMYECKOro o00opynoBaHMs s MnpoBeldeHus auddysuu B
«OTKPBITOH TpyOe» U B 3aMKHYTOM 00beMe (aMIyJIbHBIN U OOKC METO/IbI).

48. OO6mas wiaccupukanus U BUAbl  J1e(EKTOB, BO3HMKAIOIIMX IpU  pean3aluu
BbICOKOTEMIIEpaTypHOH 1n((y3un IpUMECH B 00bEM MOJIYIPOBOAHUKA U IIYTH UX YCTPAHEHHUS.

49. NoHHOoe BHEJpEHUE IpUMECH B 00bEM MONynpoBoAHMKA. Ha3zHaueHue, BOZMOXKXHOCTH U
001aCTH IPUMEHEHUS TaHHON TEXHOJIOTNYECKON ONepaIiH.

50. Kimaccudukamust 000pyAoBaHUS IS HOHHOTO BHEAPEHUS TMPUMECH B 00beM
noaynpoBogHuKa. KoHCTpyKIMOHHOE O(OpMIIEHHE YCTaHOBOK MOHHOTO BHEJPEHUs (MMIUIAHTALUH,
JIETUPOBAHMS) M Ha3HAYEHUE OT/ACIBHBIX OJIOKOB.

Ilepeuens yacmeii kKomnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-8: 3HaTh 0COOEHHOCTH HMCHOJb30BAHUS HOPMATHBHOM JOKYMEHTALMU IO TEXHOJOTHH
IPOM3BOJICTBA U3JIEJIUN JEKTPOHUKH, MUKPO- U HaHOZJIEKTPOHUKH; YMETh paboTaTh ¢ HOPMAaTHUBHOMN
JIOKyMEHTaIMel 10 TEXHOJIOIMH MPOU3BOACTBA MU3/EIUI 3JIEKTPOHUKH, MUKPO- U HAHORJIEKTPOHUKH,
BJIaJIeTh NHPOPMALMOHHBIMU TEXHOJIOTUSAMH 10 MOMCKYHOPMATUBHOHN JOKYMEHTAIMH 10 TEXHOJIOTUU
IIPOU3BOJICTBA U3EIUIN IEKTPOHUKH, MUKPO- U HAHO3JIEKTPOHUKH.

I1K-8: 3HaTh T€XHOJOTUH NTPOU3BOACTBA MAaTEPHAIIOB U U3JIEIUN JIEKTPOHHON TEXHUKHU; YMETh
COCTaBJISITh MapIIPYTHbIE KapThl U TEXHOJOTMYECKYIO JOKYMEHTALMIO il NPOBEACHHUS; BIAJETh
HaBbIKAMU  BBINOJIHEHUS]  TEXHOJOIMYECKHMX  ONepaluid [0 TMOATOTOBKE U IPOBEACHUIO
TEXHOJIOTMYECKUX IPOLECCOB MpU IPOU3BOJICTBE U HCIOJB30BAHUM MAaTEPUATIOB M HU3JEIUN
JJIEKTPOHHON TEXHUKHU.

[1K-15: 3HaTh XapakTEpUCTUKU M MPUHLMIBI pabOThl U3MEPUTEIBHOIO, JAUArHOCTUYECKOTO,
TEXHOJIOTUYECKOT0 00OpYIOBAaHUS JJsl MPOU3BOJCTBA JIEKTPOHHOW KOMIIOHEHTHOM O0a3bl;, yMeThb
IPOU3BOJIUTH ONEpPAlMU [0 CEPBUCHOMY OOCIYXHBAaHUIO M3MEPUTEIBHOIO, IUArHOCTHYECKOTO,
TEXHOJIOTUYECKOT0 O00OpYAOBaHUS Ui MPOU3BOACTBA 3JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl; BIAJCTh
HOBBIMH  TEXHOJIOTHSIMH,  oOecrmeunBaromMu  3¢ddexruBHOe  cepBHCHOE  OOCITY)XHBaHUE
U3MEPUTENIBHOT0, AUArHOCTUYECKOT0, TEXHOJIOTHYECKOT0 000PYA0BaHMS.

O0pa3en 3K3aMeHAMOHHOT0 OMJIeTa

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

11.03.04 DnexTpoHHKa U HAHOAJIEKTPOHHUKA
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Jucnnnimnna «IIpoekTnpoBanue 31eKTPOHHON KOMIIOHEHTHOM 0a3b1»

SK3AMEHAILIMOHHBIN BUJIET Ne 1
1. Texnporieccbl B MUKPO3JIEKTPOHHUKE.

2. OCHOBHBIE METO/Ibl HAHECCHUS U CYIIKH (POTOPE3UCTA.
3aB. xadeapoit
TEOPETHYECKON (PU3NKN M KOMITBIOTEPHBIX TEXHOJIOTHIA
a.¢.-M. H., pod. Konsitos I'.®.
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OuneHka 3HaHU# HA SK3aMeHe NMPOU3BOAUTCS MO CJIeAYIOIMM KPUTEPUSIM:

- 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 CIpaBIIAETCS C 3aJadyaMHM U BOIPOCAMH,
npuyYeM He 3aTpPyAHSETCS C OTBETAaMH INPU BUIAOM3MEHEHHMH 3aJaHHii, MPaBUIHHO OOOCHOBBHIBAET
IPUHATBIE PELLEHMs], BIaZIeeT pa3HOCTOPOHHUMH HaBbIKAMU U IIPHEMaMU BBINOJIHEHUS TPAKTUYECKUX
3aja4;

- OLIEHKA «XOPOLIO» BBICTABJIAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepuai Kypca, [(paMOTHO
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 «YJOBJIETBOPUTEIIHO» BBICTABIISIETCS CTYJCHTY, €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 3aTPYAHEHUS MIPH BBIIIOJIHEHUH NIPAKTUYECKUX 3a71ay;

- OLIEHKA «HEY/IOBJIECTBOPUTEIILHO» BBICTABIISIETCSl CTYJEHTY, KOTOPBI HE 3HAET 3HAYUTEIBHOM
YacTU MPOTrpaMMHOI0 MaTepHaja, JAONYCKAeT CYIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIbLIIMMU
3aTPYAHEHUSMH PEIIaeT MPaKTHYECKUE 3a/1a4i WM HE CIPABIISIETCS C HUMU CaAMOCTOSITEIIBHO.

OrueHouHble CpeACTBa Il MHBAJIUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIUAAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37J0POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE 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 MHAUBUIYAIbHBIMA OCOOEHHOCTSIMH;

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

[Iponienypa oueHMBaHUS pe3yIbTATOB OOYYEHUS HHBAIMAOB M JIML C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 3/I0POBbSI TI0 JMCHUIUIMHE (MOXYJIO) TIPEAYCMATPHBAECT MPEJOCTaBICHUE
uHpopmauuu B (¢dopMmax, aJaNTHUPOBAHHBIX K OrPAaHUYEHUSIM HX 370pPOBbS U BOCHPUATHUS
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B lleyaTHOM (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 2IIEKTPOHHOT O TIOKYMEHTA.

JlaHHBII TIEpeUYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

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

5.1 OcHoBHasi 1uTEpaTypa:

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


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

2. Ky3oBkuH, B.A. DnekTpoHuka. DIeKTpoPU3NIECKUE OCHOBBI, MUKPOCXEMOTEXHHKA,
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 anextponuke / mox pea. FO.A. Yambiruna. - Mocksa : Texnocdepa,
2013. - 688 c. : un.,1abm., cxeM. - bu6im. B k. - ISBN 978-5-94836-353-0 ; To ke [ D5eKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325.

Jlis ocBOeHUS NUCUUIUIMHBI WHBATUAAMHM U JIMIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.

5.2 lonostHMTEILHASI JIATEPATYpa:

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

2. TpyOnukoBa, B. DnexrtporexHuka W 3jekTponuka / B. TpyOHukoBa ; MUHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @enepannu, Kadenpa Teoperndeckoit u o0mIeid 2IeKTPOTEXHUKH. -
Openoypr : OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1nenu. - 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. Yepnsimona, H.I'. Yepuslios ; MunucrepctBo odpazoBanust U Hayku Poccuiickoit denepanuu,
QenepanbHOe  TOCYJApCTBEHHOE  OIOJKETHOE  OOpa3oBaTeNIbHOE  YYPEXKICHHME  BBICIIErO
npodeccrnoHaabHOro o0pasoBaHus «TaMOOBCKHII TOCYZapCTBEHHBI TEXHUYECKHH YHHBEPCHUTET». -
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 [Omekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437080.

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

yueOHo-MeToauueckoe mocobue / ALl Myxtapos, IO.I'. CokonoB, A.B. Tonmauesa,
W.P. Xaiipymuma ; MunucrepctBo oOpa3oBanusi u Hayku Poccum, ®enepanbHoe rocyqapCTBEHHOE
OroKeTHOe 00pa30BaTENIbHOE YUPEXKICHHE BhICHIETo NpodeccuoHanbHoro oopasosanus «Kazanckuit
HallMOHAJIbHBIM MCCIIEIOBATEIbCKUA TEXHOJIOTMYECKU yHuUBepcuTeT». - Kazawp : M3nmarenscTBo
KHUTY, 2014. - 168 c. : Tabu., rpad., cxem. - bubmaumorp.: 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. DnekTpoTrexHuka 1 3JeKTpoHUKa. VIHTepHEeT-TecTUpOoBaHue 0Aa30BbIX 3HAHUI
: yuebnoe mocobue / B.IO. Heitman, H.A. FOpweBa, T.B. Mopo3oBa ; nox pen. JI.B. Heiimana. -
Hosocubupck : HI'TY, 2013. - Y. 4. Tpexda3zuble 1ienu 1 MeTos! 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", @akyiabTeT BbICOKUX TexHonorud. - Pocrtos-uw/Jl : W3parensctBo IOxHOTO
denepanproro yHHBepcuteTa, 2008. - 304 c. - bubmmorp. B kH.. - ISBN 978-5-9275-0454-1 ; To xe
[DOnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=241108.

7. CmupnoB, C.B. Meroasl u o00OpyIOBaHHE KOHTPOJIS MNapaMeTPOB TEXHOJOTHYECKHUX
IIPOLIECCOB  IIPOM3BOJICTBA  HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX  MOHOJIUTHBIX
UHTETpalIbHBIX cxeM : ydyebHoe mocobue / C.B. CmuphHoB. - Tomck : Tomckuil rocynapcTBeHHBIN
YHHMBEPCUTET CHCTEM YINpaBieHUs U paauodnekTpoHuku, 2010. - 115 c. ; To ke [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208659.

8. Opnukos, JL.LH. TexHonmorusi mMaTrepuanoB M H3JENUN DJIEKTPOHHON TEXHHMKH @ y4yeOHOe
nocodue / JIL.H. OpnukoB ; MunuctepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®eneparum,
QenepanbHoe  OIOKETHOE  TOCYAAPCTBEHHOE  OOpa3oBaTeIbHOE  YUPEXKACHHWE  BBICIIETO
npodeccuonansHoro oopazosanus, Tomckuii ['ocynapcrBennsiit YHauBepcuteT Cuctem YpapieHUs U
Pagnosnexktponnkun (TYCVYP). Kadeapa »snextponHbix npubopoB. - Tomck : Tomckwuii
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rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS U PaIno3aeKTpoHuky, 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 : PUITO, 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 : Hay4yHoe m3gaHue : 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 [DnexkrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=443317

5.3. Illepuoauyeckue u3IaHNs:

1. HayuHo-Teopetnueckuii )KypHai «PuU3rKa TBEPJIOTO TEJIax.

2. HayuHo-teopernueckuil xypHal <« KypHai SKCIEpUMEHTAIBHOM M TEOPETUYECKOU
bU3UKNY.

3. Hayuno-Teopernueckuii )xypHai «llucema B XKKOTD.

4. HayunbIlii 0030pHBIH KypHaT «Y criexu GU3NIECKUX HAYK.

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

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

7. MeXIuCUUIIIMHAPDHBIA ~ HAay4HO-TEXHUYEeCKUH KypHan «Hano- m MukpocucreMHas
TEXHHUKa.

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

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

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

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

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

7. MeToau4eckne yKazaHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHUIIMHBI (MOAYJIA).

Pexomenayercs cpasy ke IOCIE€ OKOHYAHMs JICKIUM, IPAKTUYECKUX 3aHATUH IPOCMATPUBATH
KOHCIIEKT JUIs OINPENEICHHs] MaTepualla, BbI3BIBAIOLIETO 3aTpyAHEHMs A 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 IOHMMaHuA. B 3TOM ciiydae peKoMeHyeTcsl 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
Onrkaiiiien JEeKIIMOHHOM UM IPAaKTUYECKOM 3aHSATHH € 3apaHee c(pOopMyIUpOBaHHBIMH BOIIPOCAMH.

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 WHBAIUAAMM W JIMIAMU C OlPAaHUYEHHBIMH BO3MOKHOCTSIMM
30POBbsl  OOJIBIIOE 3HAYCHHWE HMMEET WHIUBHIyalbHass ydeOHass pabora (KOHCYJIbTAI[MH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HBIe KOHCYJIbTalun 110 npeaMETy SIBIISIFOTCSL BaXHbBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM HWHAMBHUIAyaIU3allud OOYYEHHS W YCTAHOBJIEHHIO BOCIHUTATEIBHOIO KOHTAaKTa
MCXKAY HOperogaBaTciieM nu 06y‘-IaIOHII/IMCSI HHBAJINIOM nJIn JINIIOM C OIrpaHUYC€HHBIMHA
BO3MO>KHOCTSIMH 37J0POBBbSI.

Tunosble 3aJaHusA IS CAMOCTOSATEIbHOH Pa00ThI CTYAEHTOB

Ne Kon- ®opma mipea- Cpoxu
TeNIBI Tema unu 3aganue TEKyIIeH padoThI BO CTaBJICHUSA BBITOJI-
4acoB pE3YJIBTaTOB HEHUS
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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. 3amuTa JIP.
Bormpocsr o 4
3. 11 | XoHcmeKTy. I'pynmoBoit
Ompoc MO0 H3yyaeMou
OnuTakcuagbHble IPOLECCH teme. 3amura JIP.
WNHnuBuayanbHbIA 3
10 |°mpoc mo n3y4aeMou
4, TeMe. ITpoBepka
JIutorpaduueckue nporecchl KoHcnekra. 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 ()OpM 0OyUEHUs CTYJEHTOB, BO
BpEMsI KOTOpBIX CTYAEHTaM IPEAOCTaBIISIETCS BO3MOKHOCTb O3HAKOMHUTHCS C OCHOBHBIMHM Hay4dHO-
TEOPETUYECKUMH IOJIOKEHUSIMHU, ITPOOIeMaMy TUCIUIUIMHBL, TOJIyYUTh HEOOXOUMOE HalpaBICHUE U
PEKOMEHIAUU JUIS CaMOCTOSITETIbHOH paboThl C y4eOHHWKaMH, Y4YEOHBIMH TOCOOMSIMH, IIPH
HOJArOTOBKE K CEMHMHAPCKUM 3aHATHUAM. JIeKIusl sBiseTcsl pe3ysibTaTOM KpPOMOTJIMBOM MOATOTOBKU
nperoaaBarelis, U3ydeHuss U 00O0OIICHUS HaydyHOW W y4deOHOH ymrepaTypbl. CTONb Ke ycepaHOU
JIOJDKHA OBITh M IOJTOTOBKA CTYJIEHTAa HaKaHyHE JIEKIHH, IIOCPEJCTBOM U3Y4YEHHUSI COOTBETCTBYIOIIECH
yueOHOMI JIUTEepaTyphl, HOBTOPEHUSI paHee MPOUICHHBIX TEM.

Bo Bpems nekuuum ciefyer 3anucarbh JaTy €€ NPOBENCHHUS, TEMY, IUIaH JIEKIIMH, BONPOCHL,
KOTOpBIE BBIHOCSATCS HAa CaMOCTOSITENIbHOE H3Y4YeHHE, OTMETUTh HOBUHKM Y4YeOHOH M Hay4yHOMU
JUTEPATyphl, PEKOMEHIOBaHHbIE JIEKTOPOM. CTyIeHTaM PpPEKOMEHIYETCs KOHCIIEKTHUPOBAaTh €€
OCHOBHBI€ IOJIOKEHMSI, HE CTOUT MBITATHCS IOCIIOBHO 3alKCcaTh BCIO JIEKLHIO, TOCKOJIBKY CKOPOCTh
JIEKIMU HE PACCUMTaHa Ha JIOCIIOBHOE BOCIIPOU3BEACHHE BBICTYIUICHHS JIEKTOPA 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
pEKOMeH/IyeTcss UMETh Ha CToJlaX NMOMHUMO KOHCIIEKTOB TaKKe MpOorpaMMmy Kypca, KoTopas Oynaer
CIOCOOCTBOBATh Pa3BUTHI0 MHEMOHMUYECKON MaMSATH, BO3HUKHOBEHHUIO AacCOIMAMM MEXITy
BBICTYIUIEHHEM JIEKTOpPA U MPOTPaMMHBIMU BONPOCAMHU. B cilydae BO3HMKHOBEHHS Y CTYAEHTa IO
XOJly JIEKIIUM BOIIPOCOB, UX CIEAYyeT 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 MOATBEPKICHUE 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;

- (opmupoBaHue HEOOXOAUMBIX MTPO(PEeCcCHOHAIBHBIX YMEHUN U HABBIKOB;

Metoanyeckre yka3zaHHs MO MPOBEACHUIO JIAOOPATOPHBIX paboT pa3pabaThiBalOTCsS Ha CPOK
neicTBus paboyeil mporpaMmbl AUCHUILTUHBI U BKIIIOYAIOT:



- 3ariiaBue, B KOTOPOM YKa3bIBaeTCs BHJ padOTHI (JlabopaTopHas), ee MOPSAKOBBIA HOMED,
00beM 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 1abopatopHOi pabOThl TOJMKEH ObITh CIUIAHUPOBAH C TaAKUM PAcuETOM,
9TOOBI 32 OTBEJICHHOE BPEMsI OHH MOTJIU OBITh KAY€CTBEHHO BBITIOJIHEHBI OOJIBITMHCTBOM CTYICHTOB.

HeoOxomuMbIMi ~ CTPYKTYpHBIMH ~ 3JI€MEHTaMu  J1adopaTopHOM  paboThl,  MOMHUMO
CaMOCTOSITEIILHOM JIeATEIbHOCTH CTYJCHTOB, SIBIISIOTCS WHCTPYKTAX, TPOBOJIUMBIN MPEIO/IaBaTEIeM,
a TaKke opraHu3zaius o0Cy>KIeHHUSI UTOrOB BBHITIOJHEHUS J1aOOpaTOPHOU padOTHI.

BreimonHenuio 1abopaTopHBIX pPabOT MPEANmIECTBYeT MPOBEPKAa 3HAHUW CTYICHTOB — UX
TEOPETUYECKON TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

[Topsimox mpoBeeHUs JTa0OpaTOPHBIX PadOT B IIEJIOM COBIAAAET C TMOPSIKOM TPOBEACHHS
MpakTH4eCcKUX 3aHATHI. [loMHUMO COOCTBEHHO BBIMOIHEHHsS] PabOTHI A Kaxaod JabopaTopHOU
paboThI IPEAYCMOTPEHA MPOLIEAYpa 3aIIUTHI, B X0/Ie KOTOPOH MPeroaaBaTellb MPOBOJANUT YCTHBIA HITH
MUCHbMEHHBIA OMPOC CTYAEHTOB Ui KOHTPOJsS TOHMMAHUS BBIMOJIHEHHBIX HMH HW3MEpPEHU,
MPABWIILHON MHTEPIIPETALNN ITOJTYICHHBIX PE3YJIbTATOB U YCBOCHUS HMH OCHOBHBIX TCOPETHUECKUX U
MPAKTUYECKHUX 3HAHUH 110 TeME 3aHSITHSL.

CaMocTosiTeIbHAs1 paboTa CONEPKUT CIEAYIOUINE BUIB YI€OHON JEATEIBHOCTH CTY/ACHTOB:

—  TEOPETHYECKYIO0 CaMOIOATOTOBKY K J1a0OpaTOPHBIM 3aHATHAM U K 3a4eTy MO KOHCIEKTaM
U y4eOHOM uTepaType;

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

— TOXTrOTOBKa pedepara mo 0HON U3 TeM y4yeOHOM TUCIUIUIMHEI,

—  TOATrOTOBKAa MPE3EHTAIMH M0 TeMe pedepara U BHICTYIUIGHHE C JOKIAJAOM Ha OJHOM W3
JICKITMOHHBIX 3aHITHA.

CryneHTy HEOOXOAMMO CHCTEMAaTHMYeCKH paboTaTh B TEYEHHE CEeMecTpa MO H3YYCHHIO
TEOPETUYECKOTO MaTeprasa v NpuoOpPETEHUIO HABBIKOB SKCIIEPUMEHTAILHON 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 yuyeOHOW nucturummHbl «[lcuxomorus wu
neaarorukay. MeToaudeckre PeKOMEHIAINN 0 3allOMHHAHWIO MOKHO HaWTH W B MHTEepHeTe 1Mo
KITFOUEBBIM CJIOBAM: «I1aMAThY,

«MHEMOHHUKa», «MHEMOTEXHHKA», «KaK 3allOMHUTH Y4eOHBIH Marepuam». JKemaTempHO Takxke
O3HAKOMUTHCS C TpUEMaMH KOHCTIEKTHPOBAHUS, T.€. CO CIOCO0aMHU COKpAIlEHUs 3aluCH CJIOB U
CJIOBOCOYETAHH, HAITPUMEP, MPUMEHSIEMBIMHU B CIIOBAPSIX U YHITUKIIOTICIHSIX.

B ocBoeHMM IUCHUIIMHBI WHBATUAAMHU W JIMIIAMUA C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
310pOBbsl  OOJIbIIIOE 3HAUYEHHWE HMEeT HWHAMBUAyalbHas YydyeOHas pabora (KOHCYIbTAllUU) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

OOBEKTUBHOCTD OIEHKH palOThl TMpENojaBaTelieM 3aKIIouaeTcs B OINPEICICHHH €€
MOJIOKUTEIBHBIX U OTPHUIATENBHBIX CTOPOH, IO COBOKYMHOCTH KOTOPBIX OH OKOHYAaTeIhbHO
OIICHWBAET TpEJCTaBIeHHYI paboty. Ilpum oTpumarenbHOW perneH3uM 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 3aHsTHS. JlJI1 TMOATOTOBKHM M TOYHOTO M IIOJIHOTO OTBETa Ha
CEMHUHAPCKOM 3aHATUU CTYACHTY HEOOXOAMMO CEPbEe3HO U OCHOBATENHHO MOATOTOBUTHCA. J[Jist 3TOTO
OH JIOJDKEH yMeTh paboTaTh ¢ y4eOHOW M TOMONHUTEIHHON JIUTEPaTypol, a TaKKe 3HATh OCHOBHBIE
KpUTEpUU Ml HamucaHus pedepara WM MOATOTOBKH 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, OMOJHEHHMSI, C/ICJIAHHBIC TIPENoaBaTeieM U He OTPaKEHHBIE B KOHCIICKTE.

B ocBoeHMHM IUCHHIUIMHBI WHBAaIUAAMHU W JIMIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
30pOBBSl  OOJIBIIOE 3HAYCHHE HMMEET WHIWBHAyalbHas ydeOHas pabora (KOHCYNbTAIlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

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. Ilepeuenbr HH(POPMANUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NPH OCYIIEeCTBJIECHUH
00pa30BaTeILHOIO MPoIEcca MO JUCHUILIUHE (MOIYJIIO).

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

B nacrosmiee BpeMsi Bce Oosiee BO3pacTaeT poiib HH(OPMAIIMOHHO-COITUATBHBIX TEXHOJIOTHHA B
0o0pa3oBaHNM, KOTOpbIe 00ECIIEYNBAIOT BCEOOITYI0 KOMIBIOTEPU3AIMIO YUAIIUXCsl U MpernojaBaTenen
Ha YpOBHE, IO3BOJISIOIIEM PEIIaTh CIEAYIOIINE OCHOBHBIE 3a/1a4u:

— obecrieyeHre BbIXOJA B ceTh VIHTEpHET KaKIOro y4yaCTHHKA y4eOHOTro mpolecca B Jiroboe
BpEMA U U3 PA3JIMIHBIX MCCT Hpe6I)IBaHI/I$I;

— pa3BUTHE €AMHOTO HH(POPMAIIMOHHOTO MPOCTPAHCTBA OOPA30BATENBHBIX HHAYCTPUU H
MNpUCYTCTBUC B HEM B Pa3JIM4YHOC BpEMA U HCE3aBUCHUMO JApyr OT [Jpyra BCCX Y4YaCTHUKOB
00pa30BaTeNbHOTO U TBOPUECKOT'O IPOIIECCa;

— co3gaHue, pasBuTHE W A((HEKTUBHOE HCIONB30BaHUE YIPABIIEMbIX HH(POPMALMOHHBIX
00pa30oBaTeNbHBIX PECYPCOB, B TOM YHUCIIE JTUYHBIX MOJIb30BATEIbCKUX 0a3 U 0AaHKOB JAHHBIX U 3HAHUN
YUYAIIUXCSI ¥ TIEIarorOB C BO3MOYKHOCTBIO TIOBCEMECTHOTO JIOCTYMA JUIst pabOThI ¢ HUMH.

Nudopmanronnsie 00pa3oBaTelibHbIE TEXHOJIOTUM BO3HUKAIOT NPU HCIIOIB30BAHUM CPEICTB
MH()OPMAIIMOHHO-BBIYUCIUTENBHON TeXHUKHU. OOpa30oBaTeIbHYIO CPEely, B KOTOPOH OCYIIECTBISIOTCS
oOpa3oBaTenbHble HH()OPMALIMOHHBIE TEXHOJIOTHH, OTIPEACISAIOT paboTarolue ¢ Hell KOMIIOHEHTHI:

— TEXHHNYCCKaA (BI/II[ HCIIOJIB3YCMbIX KOMHBIOTepHOfI TCXHUKHU U CPCIACTB CB$I3I/I);

— MPOrpaMMHO-TEXHUYECKasl (MPOTrpaMMHbBIE CPEICTBA MOAACPKKU peau3yeMol TeXHOJIOTUU
oOyueHus);

— OpPraHU3aIMOHHO-METOANYECKas (MHCTPYKIMU yYalluMCs U TpernoAaBaTensM, OpraHu3anus
y4eOHOro TpoIiecca).

[Ton oOpa3oBaTenbHBIMU TEXHOJIOTUSIMH B BBICIICH IIKOJIE MOHUMAETCS CHCTEMa HAyUYHBIX H
WH)XCHEPHBIX 3HAHWH, a TaK)Ke METOJIOB M CPEJICTB, KOTOPHIC HCIIOJIB3YIOTCS IS CO3JaHus, cOopa,
nepefayd, XpaHeHus Hu oO0paboTku uHGOpMAlMU B MPEAMETHONH 0O0JacTH BBICHIEH IIKOJIBI.
®opmupyeTcst npsiMasi 3aBUCUMOCTb MEXy 3(P(QEKTHUBHOCTHIO BBIIOJHEHUS Y4EOHBIX IpPOrpaMMm u
CTETNeHbI0 MHTETPAIIMU B HUX COOTBETCTBYIOMINX WH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH.

Nudopmannonnas obpazoBarenbHas cpeia MpeicTaBiIsgeT coooi MHPOPMAIMOHHYIO CUCTEMY,
OOBEAMHSIONIYI0 TOCPEACTBOM CETEBBIX TEXHOJIOTHM, MPOrpaMMHbIE M TEXHHYECKHE CpPENCTBa,
OpraHW3alMOHHOE, METOAMYECKOe W MaTeMaTh4yeckoe oOecreueHne, NpeaHasHauYeHHOe IS
noBbIIEHUST  A(G(GEKTUBHOCTH U JOCTYMHOCTH  00pa3oBaTeNbHOTO  Mpollecca  MOJATOTOBKU
CTEIHATHNCTOB.

XapakTepHOoi depTOo 0O0pa30BATENBHOW Cpenbl SIBISIETCS BO3MOXKHOCTh CTYACHTOB U
nmpernojaBaresieii  oOpamarbCss K  CTPYKTYPHPOBAHHBIM — YY€OHO-METOJMYSCKUM  MaTepHajam,
00y4JarmuM MyTbTUMEIUMHBIM KOMILIEKCaM BCErO YHHUBEPCUTETA B JIO0OE BpeMsl U B JTHO00ON TOUKe
npoctpancTBa. [loMmuMoO MOCTYIMHOCTH y4eOHOTO Marepuasnia, He0OXOauMO 00ecTeuuTh 00ydaeMomMy
BO3MOXKHOCTh CBSI3H C TIperoaBaTesieM, oMyuyeHUue KOHCYIbTAIlMK B OHJIAH Uik odiaiiH 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 OTUYUCICHUAMH, KOTOPBLIC ITO3BOJIAT HaKallIMBAaTbhb 3a4YCTHBIC
€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(heCcCHOHATLHOTO POCTA; MPOrPaMMBI TIOJTYYEHUS! CTENEHH M KOPOTKUE KYPCHI, BO3MOXKHO, OYIyT
MOJIb30BAThCA  OJMHAKOBBIM  CIIPOCOM;  PE3KO  BO3pacTeT MNOTPeOHOCTH B Mporpammax
po(hecCHOHATLHOTO O0YUYCHHS U ACMUPAHTCKHUX MPOrpaMMax.

Pa3paboTunku  AMCTaHIMOHHOTO O00pa3oBaHHUs  KOHKPETU3UPYIOT  MHAWBHIYATU3ALHUIO
00pa30BaTeILHOTO TOBEICHUS CICIYIOIIUM 00pa3oM, CUuTas, 4TO B JUCTAHIIMOHHOM OOpa30BaHHH
Haubosee APKO MPOSBISIOTCS YEPThl JIMYHOCTHO-OPUEHTHPOBAHHOIO CIocoba 00ydeHHs: THOKOCTD,
MOJYJIBHOCTbD, JOCTYITHOCTb, PEHTa0CIbHOCTh, MOOUIBHOCTD, OXBAT, TEXHOJIOTUYHOCTh, COLHAILHOE
paBHOIIpaBUE, UHTEPHAIIMOHATBHOCTD.

Baxxuneiiimue nanpasiienus: nuHbopMaTu3aluyu o0pa3oBaHUs 3aKI0YAIOTCS B CICAYIOLIEM:

— peanu3anys BUPTYyaIbHONH MH(OPMAIIMOHHO-00pa30BaTeNbHON Cpe/bl Ha YpOBHE Y4eOHOTO
3aBeJleHUs, MPEAYCMATPUBAIOIIAsl BBINOJIHEHUE KOMIUIEKCa paboT MO CO3/aHHI0 U 00eCleueHUto
TEXHOJIOTHH €T0 (PYHKIIMOHUPOBAHUS;

— CHCTEMHasl MHTerpalus MHPOPMAIIMOHHBIX TEXHOJIOTUN B 00pa30BaHUH, MOAIEPKUBAIOIINX
nporecchl 00yueHHsI, HAyYHbIX UCCIICIOBAaHUI U OPraHU3aIIMOHHOTO YIIPABJICHUS;

— IMOCTPOEHUE U PA3BUTHE €IMHOTO 00pa30BaTeIbHOrO HH(POPMALIMOHHOTO ITPOCTPAHCTBA.

HaBbiku nonp30BaHust HHGOPMAITMOHHBIMU TEXHOJIOTHUSMHU BKIIFOUYAIOT B CEOS:

— 0a30BbIe HABBIKM (UCIOJIb30BAaHUE KJIaBUATYpPHI, MBIIIK, IPUHTEPA, Onepauuu ¢ (aimamMu 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()OPMAIMOHHBIX W JUCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM Ipoliecce B Pa3IMYHBIX BapUAHTaX MO3BOJSET FOBOPHUTH 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 MOTUBAIMSA K TIO3HABATEILHON JIESITETBHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUANIOB B JIF000E BpeMs,;

— BO3MOXXHOCTH CAMOKOHTPOJSI CTENEHW YCBOGHHS Marepuaja 10 KaKIOH TeMme
HEOTPaHMYEHHOE KOJIMUYECTBO Pas.

Crnemyer OTMETHTB, YTO IO Mepe HAKOIUIEHUS 00pa30BaTEeIbHBIX WH()OPMAIIMOHHBIX PECYPCOB
TUCTAHIIMOHHBIE TEXHOJOTUH 3aiIMYT JOCTOIHOE MecTO B 00pa30oBaTeIbHOM MPOLIECCE BY3a, U CTAHET
BO3MOKHBIM ()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. TlporpammHoe obecrieueHue Juiss Oe3omacHOM paboThl Ha KommbloTepe — (ailoBbIit
AHTHBHPYC, IOYTOBHII aHTUBUPYC, BEO-aHTHBUPYC U CETEBOW IKPAH.

8.3 llepeyenb HHPOPMALHOHHBIX CIPABOYHBIX 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. DnektpoHHas OuOmuoTedHas cucteMa «ibooks.ru» — KOJUIEKIUS 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)

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

MatepuanbHO-TEXHUYECKOe 00ecriedeHne JUCIMITINHBI
Ne Bug pabor
(MOyJIs1) M OCHAIIIEHHOCTH
1. JlekumoHHbIe 3aHATUSA | JIGKIMOHHAsT ayAuTOpHs, OCHAIlEHHAs I[IPE3CHTAllMOHHON
TEXHUKOHU (TIpoeKTOp, 3kpan) (ayxn. 227C)
2. JIaGopaTopHble HayuHo-0o0pa3oBaTenbHblil LIEHTp «J/lMarHocTuka CTPYKTYpBbI
3aHATUA U cBoicTB HaHomaTtepuanoB» KyOI'Y, ocHamieHHBbIH
COOTBETCTBYIOIIUM HCCIIEAOBATEIHCKAM 000pYIOBaHUEM.
3. Texymuii  koHTposb, | [lomMenieHne ¢ 10CTaTOYHBIM KOJIMYECTBOM MOCAAOYHBIX MECT
MIPOMEKYTOUHAS Y MEJIOBOW UM MapkepHoi nockoii (ayn. 317C)
aTTecTanus
4. CamocrosiTenbHas Kabuner 1yt camMocTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOKHOCTBIO MOAKIIOYECHUS K
cetu «/HTEpHET», NPOrpaMMOM 3KPAaHHOIO YBEIWYEHUA U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
obpasoBatenbHyto cpeny yauepcureta (aya. 208C)
HOII « 1CCH» KyoI'Y
JlaGoparopusie 3auaTus Mo qucuunaune: | O60pynoBaHUe U IPOrPaMMHO-
«IIpOEKTUPOBAHKE DIEKTPOHHOM TEXHMYECKOE OCHAIIEHHE yIEOHO- Kon-
KOMITOHEHTHOM 6a3b» Hay4HOIl TabopaTopuu: BO

IIepcoHayIbHBIE AIEKTPOHHO-
BBIYHCIIUTEIbHbIE MAIIVHBI: 3
CPU c yacrotoii 6onee 2,4 I'T, LCD
Microsoft Office 2003, 2010
Omneparonnas cucrema Windows XP
BhITsKHBIE IKaQbl XMMHUECKHE
DNEKTPOITIUTKY 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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