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1. Ilean ocBOeHUSI TUCUUILIUHBI

Hensamu ocBoeHMs IUCUUIUIMHBI OCHOBBI HAHOTEXHOJIOTHII B JIEKTPOHHMKE SIBIISIOTCS:

e (hopMupoBaHHE 3HAHUI B 00JIACTH TEXHOJIOTUYECKUX NMPHHIIUIIOB HAHOZJIEKTPOHUKH, COCTABIIS-
IOIIHUX OCHOBY JUISI CUCTEMOTEXHUYECKUX U CXEMOTEXHMYECKUX PELICHHUM IIPU ITOCTPOEHUU CO-
BPEMEHHBIX HH()OPMAIIMOHHBIX CUCTEM;

® 03HAKOMJICHHME CTYACHTOB C OCHOBHBIMH HJICSIMU U TEXHUYECKUMU PEIICHUSAMH, UCIIOIb3yEMbIMU
B COBPEMEHHOM UHTErPAJIbHOM 3JIEKTPOHUKE;

® OBJIQJICHUE YMEHUSMHU U HaBBIKAMU B OLIEHKE (DYHKIIMOHAJIBHBIX, KOJMUYECTBEHHBIX U KaYeCTBEH-
HBIX XAapaKTEPUCTHK COBPEMEHHBIX TEXHOJIOIMYECKHX METOJOB M MX HCIIOJIB30BAHMM B HAHO-

OJICKTPOHHKE.

2. MecTO THCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctumimaa OCHOBBI HAHOTEXHOJIOTHIE B 3JIEKTPOHMKE BKIIIOYACT B ceOs pa3elibl, KOTOPhIE
MOTYT OBITh OTHECEHBI K BApUATUBHOMN YaCTH AUCLUUIUIMH 10 BBIOOPY y4eOHOTO IlaHa Mpu OCBOe-
HUM 00pa30BaTENbHOM MPOrpaMMbl 0 MPOGUITIO MOATOTOBKH «VHTErpaibHas 3JeKTPOHUKA U

HAHOJ3JICKTPOHUKA.

3. Ilnanupyemsle pe3yJbTaThl 00yUeHHSs N0 JHCHHUIIIMHE, COOTHECEHHBIE C IVIAHMPYEMbIMH
pe3yJibTaTaMi 0CBOEHHS 00pa30BaTebHON NPOrpaMMbl

[Tponiecc u3yueHHsl QUCLUIUIMHBI HAalpaBleH Ha (POPMUPOBAHME CIEAYIOUIMX 3JEMEHTOB KOMIIE-

teHiMid B coorBercTBUU ¢ GI'OC BO, OIl BO u npuoGpereHHs CleaylOIUX 3HAHUH, yMEHUH,

HaBBIKOB U (MJIM) OTBITA IEITEIBHOCTH

dopmupyemasn Wnjukarop
KOMHI;TeHl:lyI/IH (o TOCTHKEHHUS IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
A KoOMIleTeHIIMH (KO 1 o0y4eHust
U popmyTHpOBKa) bopMyMpoBKa)

Oobmenpogeccuonan

bHbIC KOMIICTCHIIUH

ITIK-5 CnocoOeH BbI-
MOJTHATH paOOTHI 11O
TEXHOJIOTHYECKOM
MOJATrOTOBKE MPOU3-
BOJICTBA MaTEPHAJIOB
U U30EITUH DJIEK-
TPOHHOU TEXHUKH

N TIK-5.1. 3naer ¢u-
3UYECKHE XapaKTepH-
CTUKH MaTepuaIoB U
W3IEIUHN AIEKTPOHHON
TEXHHUKHU.

3HaTh: (QU3UYECKHE W MaTEeMaTHYECKHE MO-
JIETTM TEXHOJIOTMYECKUX IPOLIECCOB M SBJIE-
HUM, JIeKAIIUX B OCHOBE MPUHLUIIOB JIEH-
CTBUSI MUKPOSJIEKTPOHHBIX YCTPOWCTB M CH-
CTEM.

N _TIK-5.2. 3naer
TEXHOJIOTHYECKHE ITPO-
L[ECChI CO3/IaHUSI MaTe-
pHanoB, npubOPOB U
YCTPOMCTB JIEKTPOHU-

KA 1 HAHOJQJICKTPOHHUKH.

YMeTh: ¢GopmMynupoBaTh M peliaTh 3aJauu,
T'paMOTHO HCIIOJIB30BATL TCXHOJIOTHYCCKOC
000pyZi0BaHWE M METOJbI €r0 MPUMEHEHHUS
IUTSE pa3pabOTKU CO3JaHHSI MUKPOIIEKTPOH-
HBIX YCTPOWCTB M CUCTEM.

N I1K-5.3. Ocy-
LIECTBIIAET HACTPOUKY
pudOpoB U 000PyI0-
BaHUsS B COOTBETCTBUU
C IpaBWJIAaMH HaCTPOM-
KM U 3KCIUTyaTalluu.

Bnagers: HaBKkamM pelleHHs 3a1a4 TEOpETH-
YECKOM U MPUKIAJHON MHUKPOIEKTPOHHUKH,
METOJaMH MOJCIMUPOBAHUS, CO3IaHUA U HC-
CJIeZIOBaHUS 00bEKTOB MUKPOIJICKTPOHUKH.

4. O0beM, CTPYKTYpPA U CO/IePKAHME TN CHUTIIHHBI




OO6mmas TpyJ0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4eTHBIC SUHUIIBI, 72 Jaca.

4.1 CtpyKTypa JUCUHUILIMHBI

Buabl yueOHBIX 3aHATHI,
BKJIKOYAS CAMOCTOSITEIbHYIO o
OPMBI TeKYLIEero KOH-
padoTy CTyIEeHTOB,
H HX TPYI0eMKOCTD TPOJisl yCIIEBAEMOCTH
Temsl1 (pa3aennr) o | (B akageMHYeCKHMX 4acax)
= ®opma NPoOMeKyTOU-
Ne JAMCIUILINHBI, ¢ | KonrakTHasi padora | = .
= s HOI aTTecTAllMU
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1. ®usndeckre OCHOBBI U 3agaHust 171 CaMOCTOsI-
TEXHOJIOTHYECKHUE OTpa- 4 1 TEeITLHON PabOTHI
HUYEHUS HAHOAJIEKTPO- TecT A caMonpoBeEpKHU
HUKH OVYK B LMS Moodle
2. Metoas! popmupoBa-
HUS TUIICKTPUIECKUX, 3amaHus A1 CaMOCTOSI-
MOJTYTIPOBOTHUKOBBIX U 4 g | 1 TeIHHOU PaboThI
MTPOBOISAIINX CJIOEB B TecT s caMmonpoBepKHr
TEXHOJIOTUU MUKPO- U OVK B LMS Moodle
HaHODJICKTPOHUKH
3. ®opmupoBaHUE TOIO- 3amaHus 11 caMOCTOS-
JIOTHU AJIEMEHTOB U 4 6 | 1 TeIHHOU PaboThI
CTPYKTYpP B TEXHOJIOTUH TecT s caMmonpoBepKHr
HAHOJIEKTPOHUKHU OVK B LMS Moodle
4. Metopl TMarHOCTUKHU 3amaHus 11 caMOCTOS-
Y BU3yaJIU3alluu B HAHO- 3 1l 1 TeIbHOU PaboThI
TEXHOJIOTHMH ¥ HAHODJICK- TecT s caMmonpoBepKHr
TPOHHUKE OVK B LMS Moodle
5. DIleMeHThl, TPUOOPHI U Ja/AHHS VTS CAMOCTOSI-
YCTPOKCTBA HAHODJIEK- TebHOH PaBoTEL
TPOHUKHU. MUKpPO- U 2 8 1
P P TecT g caMonpoBepKU
HAaHOMEXaHUYECKHUE CHU- VK B LMS Moodle
CTEMBI
0,3 |15,7 3aueT
Bcero 3a 1 cemectp 17 341 5 103|157
Bcero 17 34| 5 |03 ]15,7

Conep:xaHue pa3iesioB AUCHUTNITIHHBI

Pdu3nyecKne 0CHOBBI H TEXHOJIOTHYECKHE OrpaHU4YeHUS HAHOJJICKTPOHUKH

CoBpeMEHHOE COCTOSIHHAE TEXHOJOTHMH MHTErPANbHOM 3JICKTPOHUKU: MATE€PHAJIbI, IPOLECCHI, MIPH-
6opsl. Cnenuduka HaHoTexHOJIorHU. CTeneHb UHTerpanuu. 3akoH Mypa. OCHOBHBIE TOHATHS (H-
3UKM DPa3sMEpHOro kBaHTOBaHUA. [loHsTHE pasmepHOro kBaHTOBaHUA. COOTHOLICHHS DPa3MEPOB
AJIEMEHTOB U JJIMH BOJIH HOCUTENIEH. DHEPreTUUECKUN CIEKTP CUCTEM NOHMKEHHOW Pa3MEPHOCTH.
BonnoBble ¢QyHkuuu. IIMOTHOCTE COCTOSIHMN JBYMEpPHBIX, OJHOMEPHBIX, HYJIBMEPHBIX CHCTEM.



[IpobGnembr MacmTabupoBanust pazmepoB 3neMeHToB UMC npu mepexonie OT «MUKPO» K «HAHO:
OrpaHU4YCHHA U HCAOCTATKU TPpAAUITUOHHBIX TGXHOHOFHﬁ, KBAHTOBBIC OTpAHUYCHUS.

Metoabl popMupoBaHus IMIIEeKTPUYECKHUX, MOJYIPOBOJIHNKOBBIX H MPOBOISIIIUX CJI0€B B
TeXHOJOTUH MUKPO- U HAHOJJIeKTPOHUKH

Metonbl HaHECEHUS! TOHKUX IJICHOK M (DYHKIIMOHAJIBHBIX CIOEB B MUKPO U HAHOTEXHOJIOTHU: TEp-
MHYECKOE OKUCIIEHUE, HANIBUICHNE, XUMHUECKOE OCaXIeHNE U3 ra30BoH (a3bl, anuTakcus. [1mazmo-
CTUMYJIMPOBAaHHBIE NPOLIECCHI OCAXKACHUS IUICHOK. TepMuyeckoe okucieHue. JIokaapHOE OKHCIIE-
Hue. MounekymnsapHo-nydeBasd, MOC-runpunnas snutakcus. ['ereposanurakcus. IIponeccst camoop-
TaHW3alUU NIPU JUTAKCUH U B3aMMOJECHCTBUY HOHOB C TOBEPXHOCTHIO.

®opMHpOBaHUE TONOJOTHH 3JICMEHTOB U CTPYKTYP B TeXHOJIOTHH MUKPO- M HAHOYJIEKTPO-
HHKH.

doTonurorpaguueckuii MeTo GOPMHUPOBAHUS TOMOJIOTHUECKOTO PUCYHKA 3JIE€MEHTOB WHTETPaslb-
HBIX MHKpocxeM. DyHIaMeHTabHbIC U TeXHHUECKUe orpanuueHus (ortonmurorpaduu. CoBpeMeH-
HBIC TUTOTpaQUUeCKre METOMbI C UCIOJIB30BaHUEM TIYOOKOTO U CBEPXIIyOOKOro yiabTaduoieTa.
Pentrenonurorpadus. [IpoeKinOHHBIE METOBI U TIPSIMOE PUCOBAHHE. DIICKTPOHHO-ITydeBast JIUTO-
rpa¢us. MonHo-nyueBas nutorpadus. Jlazepnas mutorpadus. HaHOTHCHEHHE M HAaHOTICYATh.
Henmurorpaduveckne Metoabl GOpMHUPOBaHUS HAHOMACOK M HAHOCTPYKTYp. PopMHpOBaHUE KBaH-
TOBBIX TOYEK M MPOBOJIOK. 30HAOBBIE METO/bI U X HCIIOJIb30BaHHE B HAHOTEXHOJOTHH. YTIEPO-
HbIE HAHOTPYOKH, TOpUCTHIE MaTepuaibl. [Iporeccsl caMoopraHu3aIii 1 HAHOCTPYKTYPUPOBAHHUSL.
TexHoMOTHM TPaBICHMS, KHUJIKOCTHBIE METOBI U «CyXoe» TpasiieHue. [lapamepsl nmpouecca (cenek-
TUBHOCTB, aHU30TPOITUS, PABHOMEPHOCTh) M METOBI HX ONTHMH3AIINH.

[Tna3menHbIe nporeccsl GOPMUPOBAHUS MUKPO- M HAHOCTPYKTYP Ha MOBEPXHOCTH KPEMHHUSI, THOK-
CHJia KPEeMHHUSI, UCTIOIb3yEeMbIe B TEXHOJIOTUU HAHOJJICKTPOHUKHA M MUKPO- U HAHOCHCTEMHOHN TeX-
HUKU. MeTOo/bl TpaBJIEHUSI U OYUCTKH: MOHHOE TPaBJICHHE, HOHHO-XMMHYECKOE TPaBJICHHE, IUIa3-
MOXHUMHYECKOE TPABJICHHUE.

HNonHbIle yykn B MUKPO- U HAHOAJIEKTPOHUKE. MOHHAS MMIUTaHTAIus, PUMEHEHHUE, TPOOIEMBI H
NepCHeKTHBBL. VIOHHBII CHHTE3, TIOJIYYCHUE CKPBITHIX TUAJIEKTPUICCKHX cioeB. CHHTE3 HECTEXHO-
METPUYECKUX CTPYKTYp COAEpKalluX aHcamOnM HaHOKJIacTepoB. CTPYKTYpHpOBaHHME MOBEPXHO-
CTH, Ucrojib3oBanue FIB-rexmomornm.

MeToabl JMATHOCTUKH U BHU3yaJanu3alvi B HAHOTCXHOJOI'HU U HAHOJJICKTPOHUKE

Metonapl BU3yanu3anuu HaHOOOBEKTOB. Kitaccudukammss MUKPOCKOIIOB B MX BO3MOXHOCTEH. Om-
TUYECKUI MUKPOCKOI. DJIEKTPOHHAS pacTpoBasi U MPOCBEUMUBAIOLIAS MUKPOCKOIIHH.

30HA0BBIE METOABL. CKAaHUPYIOLINUNA TYHHEJIBHBIN MUKPOCKOT. ATOMHO-CHUJIOBOH MUKPOCKOIL.
Meroabl CHEKTPOCKONUU B AUMATHOCTUKE HAHOCTPYKTYp. Oxe-CHeKTPOCKOMUs, BTOPUYHAsI-
nonHas macc crekrpockonus (BUMC), Bpemsnponernas macc cnektpockonusi (ION TOF).
OnTuueckast criekTpockomnusi. PEeHTpeHOBCKast Tu(paKTOMETpHs.

JJIeMeHTbl, IPUOOPHI U YCTPOMCTBA HAHOYIEKTPOHUKH. MUKPO- 1 HAHO-MeXaHUYeCKHe CH-
CTeMbI

MuKpo- U HAHOCEHCOPBI U aKTIATOphI. [IpruMepsl peanbHbBIX MUKpOCEHCOPOB. MHTErpasibHOE pac-
CMOTpPEHHUE MHEPIHATBHBIX MHUKPOCEHCOPOB. DHEPIeTUUECKUE XAPAKTEPUCTHKH (PUZNUECKUX TIPO-
LIECCOB M SIBIICHUH. DJIEKTPOCTATUUECKUN aKTIoaTop. TuIbl, XapakTepuCTUKH. [Ibe30aKkTIOaTOPHI.
Tepmuueckue akTI0aTopbl. MarHUTHBIE aKTI0ATOPBI. MUKPOPOOOTHI.

[Tna3monHbIe 3P (HEKTH B HAHOCTPYKTYpaxX. TeXHOIOrUsl IPUTOTOBICHHSI HAHOCTPYKTYD, MPEICTaB-
JIEHUs O IJIa3MOHAX, TEOPETUUYECKUE ACIIEKThI, TUCIIEPCUOHHBIC KPUBbIE, IPUIIOKEHUS IJIs1 UCTIOJb-
30BAaHMS B DJIEKTPOHHUKE.



5. O0pa3oBaTe/ibHbIe TEXHOJOIHH, B TOM YHCJ€ TEXHOJOTMH IJIEKTPOHHOI0 00y4YeHHUsl U -
CTAHLIMOHHBIE 00pa30BaTe/IbHbIe TEXHOJIOTUH, UCIOJb3yeMble NMPHU OCYILIECTBJIEHUN 00pa-
30BaTeJBLHOIO Mpolecca Mo JUCHHUILINHE

B mporiecce 00yueHHs NCTIOAB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHBIE TEXHOIOTHU:

BBonHas jeknusi — JaeT NEpBOE LEIOCTHOE MPEACTaBICHUE O TUCIUIUIMHE U OPUEHTUPYET
CTyJ€HTa B CUCTEME M3y4Y€HUs JNaHHON AUCUMILIMHBL. CTyIEeHThl 3HAKOMSATCS C HA3HAYEHHUEM U 3a-
JlauaMy Kypca, €ro pojblo U MECTOM B CHUCTeME Y4YeOHBIX AUCLMIUIUH M B CHCTEME MOJTOTOBKU B
nenom. Jlaetcst kpaTkuii 0030p Kypca, HCTOPHUS pa3BUTHS HAyKU U MPAKTUKHU, TOCTHIKECHUS B 3TOU
cdepe, UMEHa U3BECTHBIX YUEHBIX, M3J1araloTcsl MEepPCreKTUBHbIE HampaBieHHs uccieaoBanuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOIMYECKUE U OpraHU3alMOHHbIE 0COOEHHOCTH PadOThI B paMKax
JAHHOW TUCIUIUIMHBI, a TaK)Ke JaeTcsd aHaju3 PEKOMEHIyeMoW y4eOHO-METONUYECKOM uTepary-
pHI.

AxkanemMuveckasi JeKIus (MU JEKIUsS OOIIEro Kypca) — MOCIeI0BaTeIbHOS U3JIOKEHUE Ma-
Tepuana, OCyUIeCTBIseMOe NMPEUMYIIECTBEHHO B BHJIE MOHOJOra mpernojaBaTens. TpeGoBaHus K
aKaJeMHYECKON JIEKLIMU: COBPEMEHHBIN Hay4yHBI YpPOBEHb M HAachllleHHas MH(GOPMATUBHOCTD,
yOenuTeNnbHas apryMeHTallUs, TIOCTYITHASL U TIOHATHAs pedb, YeTKas CTPYKTypa U JIOTUKA, HAINIUE
SAPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAaHUH, (PAKTOB.

JlaGopaTopHbie padoThl - OpraHu3aius yueOHoH padoThI ¢ pealbHBIMU MaTePUAIbHBIMU H
MH(OPMaLMOHHBIMU 00BEKTaMU, SKCIIEPUMEHTANIbHASL pa00Ta C aHAJIOTOBBIMHU MOJEISIMU peajib-
HBIX 00BEKTOB U (PU3NYECKUX SIBICHUIH.

KoncyabTauuu — Buj y9eOHBIX 3aHATUHN, SBISIOMUANUCS OTHOW U3 POPM KOHTPOJIS CaMOCTOSI-
TEJILHOM paboThI cTyIeHTOB. Ha KOHCyNbTausaX 1o nmpoch0e CTyICHTOB paccMaTpUBAIOTCS Haubo-
Jee CI0KHbIE MOMEHTBI IIPU OCBOCHMM MaTepuaja IUCUUIUIMHBI, MPErnoiaBaTelb OTBEYaeT Ha BO-
IPOCHI CTYIEHTOB, KOTOPBIE BO3HUKAIOT Y HUX B IPOIECCE CAMOCTOSATEIIEHONW PaOOTHI.

B nponecce oOyueHus: MCMONB3YIOTCS CIEAYIONIME TEXHOJIOTUU 3JIEKTPOHHOTO OOy4eHUS U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH:
DNEeKTPOHHBIH Y4eOHBbIH Kypc «PHU3HKA MOJYNPOBOAHNKOB M HU3KOPA3MEPHBIX CHCTEM))
B LMS DuexTponnsblii yuusepcutetr Moodle ApI'Y, B koTopom:
— MpelCTaBJieHbl TEKCThl KOHCIIEKTOB JIEKLIMH B BHJIE MPE3EHTALMIA 110 BCEM TeMaM JHUCLHU-
TUTHHBL;
— MpelCTaBJEHbl 3a/laHus IJIS CaMOCTOSATENbHON paboThl OOyyaroUMxcs MO TeMaM JHUCLHU-
TUTHHBL;
—  OCYUIECTBJISIETCSI TPOBEJECHUE OTACNIbHBIX MEPOIPHUATHI TEKYLIEro KOHTPOJIS ycleBaeMo-
CTH CTY/IEHTOB;
— IpelCcTaBJeHbI MPaBUJIa MPOXOXKIECHUS TPOMEKYTOUHOM aTTecTally 10 AUCHHUIIINHE,
— TIpEACTaBJICH CIHCOK Y4eOHOU JIUTEpaTyphl, pPEKOMEHIYEMOM! AJIsi OCBOCHUS JUCHUIUINHBI;
— mpencraBieHa uHbopManus o GopmMe M BpeMEHH MPOBEACHUS KOHCYJbTAIMil MO AUCLIHU-
IIJIMHE B PEKUME OHJIANH;
— mocpeAcTBOM (GopyMa OCYIIECTBIISICTCS CHHXPOHHOE W (MJIM) aCHHXPOHHOE B3aMMOJICH-
CTBUE MEXKIY 00YYAIOIIUMHUCS U TIPETIOAABaTEeNIEM B paMKaX U3YYCHUS TUCIUTILINHBI.

6. IlepevyeHb JULEH3MOHHOTO U (MJM) CBOOOJHO PACTIPOCTPAHAEMOr0 MPOrpaMMHOTr0 obecrie-
YyeHHsl, UCMOJIb3YeMOro NMpPH OCYLIeCTBJIEHUM 00pa30BaTe/bHOr0 IMpouecca no AUCIHU-
ILUINHE
B mporuiecce ocymiecTBiaeHUsT 00pa30BaTeIbHOrO Mpoliecca Mo AUCHUILIMHE A7 GOpMUpPOBa-

HUSI MaTepHAaJIOB JJISl TEKYIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEICHHS MPOMEKYTOUHON aTTecTa-

[[UU, METOJANYECKHUX MAaTEPHAJIOB MO JUCIUILIUHE:

— nporpammsl Microsoft Office;
— rpaduueckuii penaktop Inkscape (Freeware);
— rpaduueckuii penakrop GIMP (Freeware);



— Adobe Acrobat Reader;

— it TpadUIeCcKOro MPEACTABICHUS PE3YIHTATOB U3MEPEHUI PEKOMEHYETCs UCIIOIb30-
Batb mporpammbl Advanced Grapher u Open/Libre Office Calc, pacnpocTtpansembie
CBOOOTHO.

— Ui 00pabOTKK Pe3yJIbTaTOB M3MEPEHUH TpeJyIaracTcsl CIoJIb30BaTh mporpaMmMbl Oc-
tave, Scilab, FreeMat, O-matrix 1 Maxima, pactipocTpaHsieMble CBOOOTHO.

7. IlepevyeHb COBpeMeHHBbIX NMPO(ecCHOHATBLHBIX 023 JAHHBIX U MH(POPMAIMOHHBIX CIIPABOY-
HBIX CHCTEM, HCIOJIb3YeMbIX MPH OCYLIECTBJIEHUN 00pa30BaTeJIbHOI0 Mpouecca mo JUCIHu-
nJiMHe (Mpu He00X0UMOCTH)

B mpormiecce ocymiecTBieHus: 00pa3zoBaTeNbLHOTO MPOIIecca MO JUCIHUILINHE UCTIONh3YOTCS:
ABTOMaTH3UpOBaHHAS OonbMoTeYHO-H(POpMAITMOHHAS cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHONH Y4eOHOI JHTEpaTyphbl, pecypcoB HHGOPMALMOH-
HO-TEJIEKOMMYHHKAIMOHHOM ceTH «MHTEepHET», HEOOXOAMMBIX A/ OCBOCHUS TUCHHUIINHBI

0) OCHOBHAas1 JINTepaTypa:

1.1. Tonosun FO.U. OcHoBBI HaHOTEXHONOTHH [DnekTponHbit pecypc] / FO.U. ['onoBuna. — M. :
Mammunoctpoenue, 2012. — 656 c. http://www.iprbookshop.ru/18532.html

1.2. parynoB B. I1. OcHOBBI HaHORJIEKTPOHUKH: yueO. mocodue ams By30B. / B. I1. [lparyHnos, U.
I'. HeusBectuoiil, B. A. I'puaunna; YMO 1o 006pa3oBaHuto B 00J1. paAMOTEXHUKH, dJICKTPOHUKH,
OMOMEIUIIMHCKON TEXHUKHU 1 aBToMaTu3anuu - M.: ®usmarkuura : Jloroc, 2006. - 494 c.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

2.1. lyxa A. A. HanoanektpoHuka: yue0. mocooue ans By30B. / A. A. lllyka; nox pexn. 0. B. I'y-
nsiea ; YMO By3oB PO no o6pa3oBanuto B 00:1. MPUKIIATHON MaTeMaTHKu U (pu3uku M-Ba 00-
pa3zoBanus u Hayku P® - M.: @usmatknura, 2007. - 463 c.

2.2. bopucenko B. E. Hanoanekrponuka: yue6. mocobue s By30B. / B. E. bopucenko, A. 1. Bo-
pobOneBa, E. A. YTkuna; M-Bo o6pazoBanust Pecriyomuku benapycs - M.: BUHOM. Jlaboparo-
pust 31anuit, 2009. - 223 c.

2.3. CmupaoB FO. A. OcHOBBI HaHO- U (PYHKIIMOHATILHON 3JEKTPOHUKH: yueOHoe nocooue. / F0. A.
Cwmupsos, C. B. Cokomnos, E. B. Tutos - 2-¢ u3a., ucnp. - CII6.: JIans, 2013. - 310 c.

2.4 Yepuses B. H. TexHonorus npons3BocTBa HHTETPAIBLHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB:
yueOHuK 171 By30B. / B. H. UepnsieB; M-Bo BeiciI. U cpen. crient. oopazoBanust CCCP - 2-¢
u31., nepepad. u pom. - M.: Panuo u cBs3b, 1987. - 464 c.

7. MaTtepuajibHO-TeXHUYeCKas1 0a3a, He00OXoAMMAas /ISl OCYLeCTBIECHUS 00pa30BaTeIbHOI0
npouecca no TUCIHUITHHE
MarepuanpHo-TexHUYEeCKass 0a3a, HE0OXoaUMasl I OCYIIECTBICHHS 00pa30BaTeIbHOIO MPO-
1ecca 1o AUCHUILIIMHE BKIFOYAET B CBOM COCTAB CIIEIMATbHBIC TOMEIIICHUS:
— ydeOHbIe ayIUTOPUU AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA;
— y4eOHbIC ayTUTOPUU ISl IPOBEACHHSI MPAKTUICCKUX 3aHITHN (CEMHHAPOB);
— yudeOHbIe ayJUTOPUU JAJIsl IPOBEACHUS TPYIIOBBIX U HHIUBUIYaJIbHBIX KOHCYJIbTALUMN;
— naboparopHoe obopyaoBanue L{eHTpa KOIIEKTUBHOTO MOTh30BaHUS «JlHarHoCTHKa MHKPO
Y HAaHOCTPYKTYp»
— y4eOHBIC ayJUTOPUU ISl TPOBEACHHS TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOU aTTecTa-
1AM,
— TIOMEIIEHUS AJI CAMOCTOSITEIbHON pabOTHI;
— TOMEIIEHUs ISl XpaHEHHs] U MPO(UIAKTUYECKOTO OOCITYKHUBaHUSI TEXHUYECKUX CPEICTB
o0ydeHusl.
CreuuanbHble MOMEIIEHUS YKOMIUIEKTOBAaHBI CpPEACTBAMHU OOYYEHHS, CIyKallUMH IS
npezcTaBieHus yueOHoi nHpopmanuu 60IbIION ayAUTOPUH.



[TomerneHust 1711 CaMOCTOATEIBLHON PaOOTH 00YUYAIOIINUXCSl OCHAIIEHBI KOMITBIOTEPHOM TEX-
HUKOH C BO3MOXKHOCTBIO MOAKITIOUYEHHUS K ceTH «IHTepHeT» U 00ecreueHreM I0CTyIa K JIeKTPOH-
HOI nHpOpMaIMoHHO-00pa3zoBarensHOM cpene SAplY.

ABTOD:
JloneHT 6a30B0O# KadeIpbl HAHOTEXHOJIOTUIN B 3JICKTPOHUKE
B SI® ®I'bYH ®TUAH um. K. A. Banuesa PAH, k.¢.-m.H. A.b.Yypuinos

(noAmuck)




IIpuio:xkenne Nel k padoyeil nporpaMme M CHUANINHbBI
«OCHOBBI HAHOTEXHOJIOTHI B 3JIEKTPOHHUKE

DoH/1 OLIECHOYHBIX CPECTB
JJISl TPOBe/IeHNUS TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH
U MTPOMEKYTOYHOM aTTecTalluu CTYAE€HTOB
0 AUCHHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEepPHAJIbI,
HCIMOJb3yEeMbI€ B IMPOLIECCE TEKYIET0 KOHTPOJIA YCIIEBAEMOCTH

1.1 KoHTpoJbHbBIE 32/1aHNS M HHbIe MaTepHaJbl, HCIOJIb3yeMble B IpoLecce TeKylen aTre-
CTalluH

1.1 KonTpoJsbHbIe 3a1aHUsI H MHbIE MaTePHAJIbI,
HCIOoJb3yeMble B poLecce TeKylieid arrecTanuu

IIpumep pemenus 3agaun no teme «TexHoOJ0rus OKUCIEHHUS NOJYIPOBOHNUKOB)
Teopemuueckoe 6sedenue
®dopmyiTy, ONUCHIBAIOIIYIO TOJIIUHY OKCHUAHOTO CIIOS, TOJIYYUM, UHTETpupys auddepeHim-
alTbHOE YpaBHEHHUE
dx F kC*N

at N 1+E+E
h D
B IIpeAenax ot x; 1o x, nor0go ¢ :
l
A i+t %

YTy +A7@Am

rIe

2
42D, 2DG iy
k N B

[TapameTp 7 - 3TO BpeMs, KOTOpoe TpeOyeTcs IS CO3IaHHUs OKCHIHOTO CJIOSI, UMEIOIIETO Havyajb-
HYIO TOJIIUHY X, pu £ =0.
Ynpasicnenue 1.1. Ilokaxxute, 4TO BBIPAXKEHUE VI X, SBJISETCS PEIICHHEM HCXOIHOTO ypaBHEHUS

B YKa3aHHBIX Mpe/IesiaX HHTErpUpPOBAHHUSL.
Ynpaxcnenue 1.2. YGenutech, 4To Bbpaxenue (f+7)B=x]+Ax,, UPUBOAMTCS K BHAY

l
X, = (Bt)A (mapabonuueckuil 3aKOH ¢ MapaMeTpoM B, Ha3bIBa€MbIM KBaJpaTHYHOH CKOPOCTHIO),

€CIIH BpeMs [ JOCTATOYHO BEIIMKO (f 0 T) .

B N
Y6CI[I/ITCCB, qTO €CJIH BpeMs { Mallo, TO X, = Z(f + T) 1€ OTHOLICHUC B/A Ha3bIBAIOT JINHCHUHOU

CKOPOCTBIO.



[TosscHeHue: nmpenenbHbIi citydail mapaboJMUecKOro 3aKOHa COOTBETCTBYET YCIOBHUSM, KOrza
npolecc HapalluBaHUs CIOs ompenensercs nupgys3ueit; B ciyyae JTUHEHHOTO 3aKOHAa CKOPOCTb
HapalllMBaHUs ONpPEJeIseTCs peakuell OKCUIUPOBAHHUS.

IIpumepsl pemiennst 3aga4u no teme «{udpPy3us B moaynpoBoaHUKAX»

Ynpasicnenue 2.1.

Jubdy3nonHBIE KOHCTAHTHI TUTHS B KpeMHNH paBHbI Do = 2,3x107" M?*/cex u Q = 0,65 3B. Paccuu-
TaTh TEMIIEPATypy, MPU KOTOPOU aTOM JIUTHS, PACTBOPEHHBIH B KPEMHHH, OyJI€T COBEPILATH OIUH
IPBIKOK 32 OJHY CEKYH/Y.

PEHIEHHUE.

Yactora nepemMenieHus atoma f cBs3aHa ¢ kodddunuentom nudPy3uu cieayomuM cooT-

8- f ; r S
6 6

HouleHuem: D = . C npyroii croponsl D =Dje . Torna Dye ' = . [locne pemenus mo-

JIy4€HHOI'O YPABHEHUS OTHOCUTENIBHO T

0

T=—-—

k-In 62D°
8- f
U IMOACTAHOBKH YN CICHHBIX 3Ha‘ICHI/II71, IMMOJIYYHUM UCKOMYIO TCMIICPATYPY
-19
ro— 0651 6612 o 260K
1,38-10% . In— "=
(5.43-10™")

OTBET: 260 K.

Ynpasicnenue 2.2.
[TokazaTh, 4TO TpU peakTUBHON MU(Py3UN 3aKOH POCTA PEAKTUBHOTO CJIOSI OMHMCHIBACTCS YpaBHE-
HueM: )’ = 2pt, TJie y - TONIIMHA CJI0S; P - apaMeTp NapaboJisbL.

Ynpasicnenue 2.3.

[Tyctb sHeprus, Tpebyemasi 1S epeMellleHns aToMa HaTpus U3 BHYTPEHHEH 4acTH KpucTalia Ha
MOBEPXHOCTh, paBHAa 19B. BRIUUCINTE TEMIOEMKOCTh MeTallla IpU KOMHATHOW TeMIiepaType, o0y-
CJIOBJICHHYIO HaJnuueM B HeM nedektoB LoTTku.

OTBET: 3,7x10"'°Ix/(kxmombxrpan).

Cnucok BONPOCOB K 3a4eTy Mo JUCHUILINHE «OCHOBBI HAHOTEXHOJIOTUM B 3JIEKTPOHUKE.

1. MHcropuueckue sTanbl BOSHUKHOBEHHS U Pa3BUTUS PU3UKU Kak HaykH. MICTOKM 351eKTpOTeXHH-
KU U 2JIEKTPOHUKHU. VIcTOpUs pa3BUTHUS TBEPAOTEIbHON AIEKTPOHUKH.

2. OOmas xapakTEepPUCTHKAa COCTOSHHUS COBPEMEHHOW JSJICKTPOHHKH W HAHODJIEKTPOHUKH U TIEp-
CIIEKTHB PA3BUTHUSI JIEKTPOHHON TEXHUKH.

3. TpaaumoHHbIE MUKPOTEXHOJIOTUU M UX MECTO B COBPEMEHHOM HAHOAJEKTpOHUKE. /[Ba moaxo-

Jla B pa3BUTHH HAaHOTEXHOJIOTUHU - «CBEPXY-BHU3» U «CHHU3Y-BBEPX» U UX peallu3aius B COBpe-

MEHHOM 3JIeKTpOHUKE. CKEHUIIMHT B MUKPOTEXHOJIOTHH.

Tepmuueckoe okucnenne. Moaens Juna-I"poysa.

PesynbTatsl pacyeroB B Monenu Juna-I'poyBa uist Manbix v OOJBIINX BPEMEH OKHCICHUSI.

Kuneruka pocra okuciia kpeMHusi. Poiib 1 BIusiHUE TapaMeTPOB MPOLECCa OKUCTICHUS.

O6opynoBaHue IJis1 TEPMUIECKOTO OKHcaeHUs. CTPYKTypa U CBOKWCTBA IUICHOK OKHCIIA.

CKpBITbIE AUDJIEKTPUUECKHE CIIOU. TEXHOJIOTUU U3TOTOBICHUS CTPYKTYP «KPEMHUN HA TUBJICK-

TPUKE»

NNk



10.

11.
12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.
30.

31.

32.

33.
34.

35.

Toncteie okucibl. [TopucTeiii KpeMHUI U €T0 CTPYKTYpHBIE MoAuUKau. OKHUCICHUE TTOPH-
croro kpemHuus. [Ipumepst ucnonszoanust FIPOS u LOCOS npoiieccoB B MUKPOTEXHOJIOTUH.
Tepmuueckas muddys3us npumecu. Ousndyeckue ocHoBBI Tporecca nuddys3uun. Jledextsr mo
[HotTku 1 @penkento. Moienn aTOMHBIX MEXaHU3MOB AU Hy3un.

VYpasuenue nuddys3un. 3akonsl Ouka.

Juddysus u3 noayorpanndeHHoi obnacti. CpaBHEHHE CIIy4yaeB OTPAHUYCHHOTO U HEOTpaHU-
YEeHHOT'O0 HCTOYHUKOB.

Ob6opynoBanue i mpoBeneHHs mpouecca Auddy3noHHOTO JNerupoBaHus. TBepAOTENbHEIE,
)uakodasHeie 1 ra3000pazHbie TUdPy3nOHHBIC HCTOYHHKHU.

Texunonorus nonHoro jgerupoBanus. OOIIast XapaKTEPUCTHKA METO]a HOHHOM MMIUTaHTaIUH.
Yrpyrue v Heynpyrue CTOJKHOBEHHS. XapaKTEPUCTHUKU MpoOeroB moHOB. Pacuer mpoberos
MOHOB.

XapakTepUCTUKU pacrpeiesieHus: BHEAPEHHOM pUMECH 110 TIyOuHe.

Nonnsiit ummiaatep. OOImas cxema u XapakTEepUCTUKH 000pYyI0OBaHUS AJI1 HOHHOW MMITIaHTa-
1007078

BrICTpBIil TEpMuYecKuil OTKUT. BapuaHThl peanu3anuu, XapakTEPUCTUKU U ipuMeHeHue. Kon-
TaKTHbIE U OECKOHTAKTHBIE METOIbl U3MEPEHUS TEMIIEPATYPHI.

Knaccudukanus npoueccoB TpaBlieHUsI MUKPOCTPYKTYp. M30TporiHOE U aHM30TOPOITHOE TPaB-
nenue. Bosh-nipornecc.

®u3Kka MOHHOIO TPABJICHUS. XapaKTEPUCTUKH IPOLIECCOB PACIBUICHHUS IIPU PA3JIMYHON DHEp-
MU HOHOB.

Koadduunent pacnbuieHUs: MaTepruanoB. DHEPTeTHUECKUE U YTIOBbIE 3aBUCUMOCTH.
TexHonoruueckoe 000py10BaHUE JIJIs1 HOHHOTO TpaBiieHUs. IOHHbIE HICTOYHUKH.
®okycupoBaHHOE MOHHOE TpasiieHHe. OOIe NPUHIMIIEI U TPUMEHEHHE B TEXHOJIOTUH. Pa3-
pelaronas cnocoOHOCTh Mpoliecca.

Jlutorpadguueckue mpouecchl B MHKPOTEXHOJOTMH. KOHTAaKTHas M MPOEKLIMOHHAs MeYaTh.
B3priBHas mutorpadus. Paspemmaromas cnocoOHOCTh TUTOpadUuecKoro mpoiecca.
beckonTakTHast meuyath (medarb € 3a30poM). 3aBUCUMOCTH KauecTBa MEpPEHOCA PUCYHKA OT
JUTMHBI BOJTHBI U BEJIMUMHBI 3a30pa.

XapakTepUCTUKH MCTOYHUKOB M3JIyYEHHUS: CPAaBHEHUE IBOJIOLUH JIMHA BOJIHBI 3KCIIOHUPYIO-
IIET0 M3JIY4YEeHHs] U TOMOJIOTHYEeCKOH HOPMBI TeXHoJorudyeckoro npouecca. ®asocasuraromniye
mabnonsl. Koppekius addexra 6mmzoctu

O6mr1as xapakTepucTuka ooopyaoBaHus 11t autorpadun. CKaHepsl U CTETIIEPHI.
CoBpeMeHHbIE TUTOTpapUUECKUe METOIbl U UX MPUMEHEHUE MPOU3BOACTBE. YIbTpaHOIeTo-
Bas nutorpadus. Ummepcuonnas nutorpadus. MupoBsie JTUAEpbl B MPOU3BOJICTBE JIUTOIpa-
¢dudeckoro 060pyIO0BaHUS.

[IpoekuroHHas 3JIEeKTPOHHO-ITy4eBas U peHTreHOBcKas tuTorpaguu. Hanomneuats.
be3macouHble METO/IBI BHICOKOIO pa3pelIeHNs U UX MCIOIb30BaHUE B HAaHOTEXHOJoruu. Hano-
NOpUYTHIE CTPYKTYphI. Vcronbp30BaHNE 3JIEKTPOHHOTO M HOHHOT'O MTyYKOB B MUKPOTEXHOJIOTHH
Ui POPMUPOBAHUS PUCYHKA.

CoBpeMEHHbIE TEXHOJIOTMYECKHE METOIbl HAHECEHUS KPHUCTAJUIMYECKUX TOHKOIIEHOYHBIX
CTPYKTYp. MomneKyIsapHO-ITyuyKoBasi M Ta3oga3zHas SMUTAKCUS U3 METAJUIOOPTaHUYECKUX CO-
eqUHEHNN. ATOMHO CIIO€BOE OCaXKIICHUE.

AKTIOATOPBI KaK MpeoOpa3oBaTeIn dHEPTHH. DJIEKTPOCTATHYECKUE aKTI0ATOPHI. DJIEKTpOMar-
HUTHBIE, THE30JIEKTPHUECKIE, TEPMUUECKUE aKTI0aTOpbl. O0IacTH NIPUMEHEHHUS aKTI0aTOPOB.
['upockonbl Ha 3AEKTPOCTATUYECKUX, SJIEKTPOMAarHUTHBIX U ITbE30 MPUBOIAX.

@u3nYecKUe OCHOBBI U METOBI TECTUPOBAHUS U KOHTPOJIS B COBPEMEHHON HAHOJJIEKTPOHUKE.
HanounxeHepusi KBaHTOBO-Pa3MEPHBIX CTPYKTYpP B COBPEMEHHOI ayiekTpoHHKe. KBaHTOBBIE
orpaHuueHus. KBaHTOBbIE HUTH U TOUKH.

[TorynpoBOIHUKOBBIE MJIEHKU M CTPYKTYPbl C MEXaHMYECKUMHU HamnpspkeHusiMu. [lomynpoBoa-
HUKOBBIE TeTepocTpyKTyphl. XK.M. Andepos u I'.Kpemep — HobeneBckas mpemust no ¢usuke
2000 r.



HpaBnna BBICTABJICHUSA 3a4eTa.

IIpu cnade 3ayera CTYZACHT OTBEYAET HA OAMH TEOPETHUECKHUI BOIPOC MPH IOABEACHUH HTO-
T'OB BBINOJIHEHHS TaO0OpaTOpHBIX paboT. Ha moAroToBKy K OTBETY JaeTcs He MeHee 14yaca.

Onenka «3a4TeH0» BBICTAaBISAETCS CTYACHTY, KOTOPBIA €T MOJHBIE U IOCIIEI0BATEIbHBIC
OTBETHI Ha BOIPOCHI IO TeMaM JIabOpaTOPHBIX pabOT, IPU STOM JEMOHCTPUPYET YMEHUE BBIICIUTh
CYIIECTBEHHBIE U HECYIIECTBEHHBIC ITPU3HAKU W YCTAHOBUTH NMPUIMHHO-CIIEICTBEHHBIE CBsI3U. OT-
BETHl M3JIaraeTcsi B TEpMUHAX (PU3MKH MOITYIPOBOJHHKOB, HO MPU TOM JOMYCKAIOTCS OIIMOKU B
OTIpEeJIeTICHNN M PACKPBITHH HEKOTOPBIX OCHOBHBIX MOHSATHH, ()OPMYIHPOBKE MOJIOKEHUI, KOTOPbIE
CTYACHT 3aTpyIHSETCS UCIPABUTh CaMOCTOATENbHO. [Ipu aprymeHTanuu oTBera CTyIeHT He 00ocC-
HOBBIBAaCT CBOU CykAeHUs. Ha 4acTh JOMONMHUTENBHBIX BOIPOCOB CTYNEHT 3aTPYJHSETCS AaTh OT-
BET WJIM JJaeT HEBEPHBIEC OTBETHI.

Onenka «He3auTeHO» BBICTABIACTCS CTYICHTY, KOTOPBIH EMOHCTPHUPYET Pa3pO3HEHHEIE,
OeccucTeMHbIe 3HaHUA; OECHOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepuai; He YMEEeT BBIJACINSATh
IJIaBHOE W BTOPOCTENIEHHOE, HE YMEET COCOUHATh TEOPETHYECKHE ITOJIOKEHUS C TPAKTHKOH, He
yCTaHABJIMBAET MEXKIIPEJIMETHBIE CBSI3H; OMyCKaeT TpyOble OMMUOKN MPU ONpPEAETICHUN CYIIHOCTH
pacKpbIBaeMbIX MOHSATHH, SBICHUH, BCIEICTBUE HETIOHUMAHUS UX CYIIECTBEHHBIX U HECYIIECTBEH-
HBIX TIPU3HAKOB U CBS3€il; aeT HEMOJHbIE OTBETHI, JIOTUKA U TOCJIEI0BATEILHOCTh U3JI0KEHHS KO-
TOPBIX UMEIOT CYIIECTBEHHBIC W MPUHINIHNAIBHBIE HAPYIICHHs, B OTBETaX OTCYTCTBYIOT BBIBOIBI.
JlonomHUTENbHBIE U YTOUHSIOLINE BOIIPOCH IK3aMEHATOpa HE MPUBOIAT K KOPPEKIIMHA OTBETOB CTY-
neHTa. Ha OCHOBHYIO 4acTh JIOTIOJHHUTENBHBIX BOIIPOCOB CTYACHT 3aTPYNHSETCS JaTh OTBET HIIH
JlaeT HEeBEpHBIE OTBETHI.

Onenka «He3auTeH0» BBICTABIACTCS TAKXKe CTYACHTY, KOTOPBIA HE BBIIOJHII HOJTHOCTBIO
KOMILJIEKC JJa0OpaTOPHBIX pabOT MPeayCMOTPEHHBIX NMPOrpaMMONIK3aMEHAIIMOHHBIN OUIIET, HO OT-
BEUATh OTKA3aJICA.



IIpunioxenne Ne2 k padoueil mporpaMme U CHHUIIIMHBI
«OCHOBBI HAHOTEXHOJIOTHH B JJICKTPOHUKE»

MeToaundyecKkue YKazaHud AJd CTYACHTOB IO OCBOCHHUIO TUCHUIIJTHHBI

B xope nexuuit npenogaBareb U3J1araeT U pa3bsACHIET OCHOBHBIC, HAN0OJIEe CII0KHbIE TOHS-
THUS TEMBI, a TAK)KE CBA3aHHbIE C HEH TEOPETHUUECKHUE U MPAKTUUYECKUE POOJIEMBbl, TaeT peKOMEeHIa-
I[MU Ha BBITIOJIHEHUE CAMOCTOATEIbHOM paboThl. B Xoze nekiuii 00y4daromumcst peKOMEHyeTCs:

® BECTU KOHCIIEKTUPOBaHHE yueOHOro MaTepHuaa;

e oOpamaTh BHUMaHHE Ha OIpe/esIeHHs MOHATHH, (OpMYyIUPOBKU 3aKOHOB U UX MaTeMaTHue-
CKO€ BBIPAXKEHHUE, TIOJIOKEHUSI, PACKPBIBAIOIINE COJIEPIKAHNUE TeX WM WHBIX SBICHHUH H MPO-
[[ECCOB, HAYYHBIE BBHIBOJIBI U MPAKTUYECKUE PEKOMEHAALNHU M0 UX MPUMEHEHHIO;

e 3a7aBaTh IPENOJaBaTeNl0 YTOUHSIOIINE BOMPOCH C IENbI0 YSICHEHUS TEOPETUUYECKUX I0J0-
JKEHUM.

g ycreniHoro oBiaJeHHsl KypcoM HEOOXOIHMMO MOCelaTh BCE JIEKIMH, TaK KaK TeMaTH4eCKH
MaTepHall B3auMOCBS3aH MEXIy co0oil. B ciydasx mpormycka 3aHsATHS CTYICHTY HEOOXOJUMO ca-
MOCTOSITEJIbHO M3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJIbHBIE BOMPOCH! MO MPOMYIIEHHOW TeMe
BO BpeMs MHIUBUIYATbHBIX KOHCYNbTaui. ClemnyeT MOMHUTh, YTO JICKIIMOHHBIN KOHCIICKT SIBIIS-
€TCsl He MaTepHalioM JJisl MOATOTOBKH, a CKOpPEe pa3BepHYTHIM IUIAHOM /IS JalibHEHIIel caMoCcTos-
TETHHOU IPOPAOOTKU MaTepuaia

JlaGopaTopHbIe 3aHATHS — 3TO OJHA U3 aKTHUBHBIX (OopM yueOHOTOo mporiecca. bombiias 4acTh
TeM JAUCIHUIUTMHBI HOCUT MPAKTUYECKUHN XapaKTep, T.e. MPeroiaraeT pemeHne 3aa4 B paMKax BbI-
MOJIHEHUS Ta00PaTOPHBIX HCCIEA0BaHUMN, aHAIN3 MTpaKTUYeckux curyaruil. [lpu moaroroske k nia-
OOpaTOpHBIM 3aHIATHIM O0yYaroUIeMyCsi HEOOXOIUMO OCBOUTH TEOPETUYECKYIO OCHOBY IO TEME
3aHATHUS, OBITH TOTOBBIM K JUCKYCCHOHHOMY OOCYKICHHIO.

WnauBuayanpHOE JOMAIIHEE 3a/laHie WIM KOHTPOJIbHAs paboTa MpeAcTaBisioT co0oi U3J10-
JKEHHE B MUCbMEHHOM BUJE PE3yJbTaTOB TEOPETHUECKOI0 aHaIN3a WK pelleHre 3aJauu 10 OoIpe-
neneHHoM Teme. [Ipu He0OXOIMMOCTH MPOBOAATCS KOHCYJIBTALMU 110 pa3dopy 3alaHui i camo-
CTOATEIbHOU paboThl, KOTOPHIE BHI3BAIH 3aTPyAHEHUS.

JInst IpOBEpKH M KOHTPOJISI YCBOCHUSI TEOPETHUYECKOI0 MaTepuaa, NpUuoOpPETEeHHBIX MpaK-
TUYECKUX HaBBIKOB paOOTHI M MPOBEAEHUS PAacUueTOB, B TeUEHUE 00YUYEHHs TPOBOISATCS MEPOIPHS-
THUsI TEKYIIEeW aTTECTAllMH B BHJIC TPOBEPKU BHITIONHEHUS 3aJaHUI 711 BHEAYTUTOPHOTO PEIICHUS U
KOHTPOJIbHON PabOTHI.

Jlnist caMOCTOSATENbHOM paboThl pEKOMEHIYETCs HCII0JIb30BaTh YUeOHYIO JIUTEpaTypy, B 0CO-
OCHHOCTH MO3UITUH 2-4 U3 CIIHMCKA JIOMIOJIHUTEIILHON JTUTEPaTyPhl

Jlnst caMOCTOsATENIbHOTO moadopa nuTepaTypsl B Oubmuorexe Spl'Y pekomenmyercss uc-

M0JIb30BATh:!

1. JInunbiii kabuHet (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXKHOCTH TOTyYe-
HUs on-line JocTymna K CHMCKY BBIIAHHOM B aBTOMaTHU3WPOBAHHOM PEXUME JIUTEPATYPhl, TPOCMOT-
pa ¥ KONUPOBAHMS IJIEKTPOHHBIX BEPCHN M3AAHUN COTPYIHUKOB yHHMBepcuTeTa (yueO. U METOA.
mocoOus, TeKCTHI JeKuud u T.1.) st paboTsl B «JImuHOM kKabuHeTe» HEOOXOAMMO 3alTH Ha CalT
Hayunoit 6ubaunorexu SApl'Y ¢ n1r060it Touku, nMmeromei goctyn B Internet, B MyHKT MEHIO «JeK-
TPOHHBIN KaTajaor»; IpONUTH MPOLESYpy aBTOPU3ALINU, BHIOPAaB BKIAIKY «ABTOpU3ALIUL», U 3AI0JI-
HUTH MPEJICTABICHHBIC MOJI HH()OPMALIUH.

2. DyleKTpOHHAsA OM0JMoTEeKa y4eOHbIX MaTepuanoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conepxur 6onee 2500 mosHBIX TEKCTOB y4eO-
HBIX ¥ Y4eOHO-METOJAMYECKUX MAaTEepPHaJIOB MO0 OCHOBHBIM M3y4YaeMbIM AMCLUMILIMHAM, W3/IaHHBIX B
yHHBepcHuTeTe. JIOCTyn B CeTH YHUBEPCUTETA, TUOO 10 JIOTHHY/TIApOJTIO.

3. DaekTpoHHas kKapToTeka «KHUroo0ecne4eHHOCTh




(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpreiBaer y4eOHBIH (GOHI HAYIHOU
oubmmotexu SApl'Y, nmpenocrasiseT onepaTuBHYIO HHPOPMALIUIO O COCTOSHUN KHUT000ECTIeYeHHO-
CTH JIMCIUIUIMH OCHOBHOW M JIOTIOJTHUTEBHOM JINTEPATYPOH, a TaKXKe UK AUCIUIUINH U CIICIH-
aIbHOCTEH. DJeKTpoHHas KapToTeka «KHHUrooOecrmeuyeHHOCTh) JOCTYIIHA B CETH YHUBEPCUTETa U
yepe3 JInuHbIi KaOUHET.




