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1. Ilean ocBOeHUSI TUCUUILIUHBI

Henssmu ocBoeHus qucuuiinHbl HAHOTEXHOI0TMH B 2JIEKTPOHHMKE SBJISIIOTCS:

e (hopMupoBaHHE 3HAHHN B 00JACTH TEOPETUYECKMX M TEXHOJOTMUYECKUX NMPHUHIIMIIOB HAHOAJIEK-
TPOHUKH, COCTABJIAIOIINUX OCHOBY JJII CUCTEMOTEXHUYECKUX U CXEMOTEXHUYECKUX PEIICHUN IIpU
MOCTPOCHUH COBPEMEHHBIX MH(POPMAIIMOHHBIX CUCTEM;

® 03HAKOMJICHHME CTYACHTOB C OCHOBHBIMH HJICSIMU U TEXHUYECKUMU PEIICHUSAMH, UCIIONb3yEMbIMU
B COBPEMEHHOM UHTErPAJIbHOM JJIEKTPOHUKE;

® OBJIQJICHUE YMEHUSMHU U HaBBIKAMHU B OLIEHKE (DYHKIIMOHAIBHBIX, KOJTMUYECTBEHHBIX U KaUYeCTBEH-
HBIX XAapaKTEPUCTHK COBPEMEHHBIX TEXHOJIOIMYECKHX METOJOB M MX HCIIOJIB30BAHWM B HAHO-
JJIIEKTPOHUKE.

2. MecTO THCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMmbl
Juctumimaa HaHOTEXHOJI0THH B 3J1eKTPOHUKE BKITIOYAET B CeOs pa3/ielibl, KOTOPhIE MOTYT OBITh
OTHECEHBI K BApUaTUBHOM YacTH y4eOHOT0 MIaHa MPU OCBOEHUHU 00pa30BaTeNbHOM MPOrpaMMbl 110

npod M0 NOArOTOBKU «MHTErpaibHast 3J€KTPOHUKA U HAHODJICKTPOHUKA».

3. Ilnanupyembie pe3yJabTaThl 00y4YeHUs M0 JUCHUILINHE, COOTHECEHHBIE C IIJIAHNPYEeMbIMH
pe3yJibTaTaMH 0CBOEHHsI 00Pa30BaTeJIbHOM MPOrpaMMBblI

[Iponecc mM3yueHUs] TUCHMIUIMHBI HANpaBieH Ha (OpPMUPOBAHHUE CIEAYIOIIUX AJIEMEHTOB KOMIIE-

teHnuii B cootBercTBHU ¢ ®I'OC BO, OIl BO u mpuobpereHus Cleayronux 3HaHWUN, YMEHUH,

HABBIKOB ¥ (WJIH) OTIBITA IEATETHHOCTH:

dopmupyemas Wnpmrcarop
ROMHI:!TeryI/IS[ (0 JTOCTHKEHHUS IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
1 A KOMIeTeHIMU (KO 1 o0yueHust
U (pOpPMYJTHPOBKA) (bopMy.IHpOBKa)

Oo6menpodgeccuonan

bHBIC KOMIICTCHIINN

[1K-1 I'otoB hopmy-
JUPOBATH 1IENU U
3aJjauM Hay4HbIX UC-
CJIEJOBAHUI B COOT-
BETCTBUU C TEHJICH-
[USMU U TIEPCIIEK-
TUBAaMU Pa3BUTHUS
AIIEKTPOHUKU H
HAHOS3JICKTPOHUKH, a
TaK)Ke CMEKHBIX 00-
JacTe HAYKU U TEX-
HHKH, CIIOCOOHO-
CThI0 00OCHOBAHHO
BBIOMPATH TEOPETH-
YEeCKHUE U IKCIIEePH-
MEHTAJIbHBIE METO/IbI
U CPEJICTBA PEIICHUS
c(hOpMyITHPOBAHHBIX
3ajad.

WA TIK-1.1. 3naer
MIPUHIIMITBI TTOCTPOSHUS
1 QYHKIIMOHUPOBAHUS
W3IEIUN MUKPO- U
HAHO3JIEKTPOHUKHU.

3HaTh: (U3UYECKUE M MATEeMaTHYECKUe MO-
JIeU MIPOLIECCOB U SIBJICHUH, JIEXKAIIUX B OC-
HOBE INPUHIUIIOB JEHCTBUS MHKPOIIEKTPOH-
HBIX YCTPOWCTB U CUCTEM.

N TIK-1.2. Ocy-
MIECTBIISIET pacyeT mpe-
JeNbHO-IOTYCTUMBIX U
MPEIebHBIX PEXKUMOB
paboThI U3IETTNI MUK-
PO- ¥ HAHOAJIEKTPOHHU-
KH.

YMerb: (GopMyIHpOBaTh M pELIaTh 3a/JauH,
rPAMOTHO HCIMOJB30BaTh MaTE€MaTUYECKHI
anmnapar ¥ 4MCJIEHHbIE METO/IbI 11l aHAJIN3a U
CHUHTE3a MHKPODJIEKTPOHHBIX YCTPOWCTB H
CUCTEM.

NI TIK-1.3. IemoH-
CTPUPYET YMEHHE BbI-
0opa TEOpEeTUYECKUX U
AKCIEPUMEHTAIbHBIX
METOJIOB HCCIIEIOBAHUS
W3IEIUN MUKPO- U
HaHORJICKTPOHHUKH.

Brnazners: mMaremaTHuYecKUM ammapaTtoM s
peleHus 3aJad TEOPEeTHYECKOM M MpUKIIAL-
HOM MMKPONIEKTPOHMKH, METOJAMM HcCClie-
JIOBaHUS U MOJIEIMPOBAaHUSI 00BEKTOB MUKPO-
IIEKTPOHUKHU.

TIK-4 Cnoocoben k
OpraHu3aIii ¥ Ipo-

NI TIK-4.1. 3naer
CroCcoObl OPraHU3aAINH

3HaTh. OCHOBHBIC 3aa4yu, HaIlpaBJICHUS, TCH-
JACHIOWHK M TNEPCICKTHUBBI PA3BUTUA JJICKTPO-




BEICHUIO
MCHTAJIbHBIX MHMCCJIC-
JIOBAaHUN C TIpUMeE-
HCHHUEM
HBIX CpPEICTB U Me-
TOJIOB

IKCTICPHU- | U TIPOBEACHUS DKCIIC-
pI/IMeHTa.HBHBIX HCcCJic-
JTOBaHUH.

COBpEMEH-

HUKHA ¥ HAHOAJICKTPOHHKH, a TAaK)KE CMEKHBIX
o0nacTeil HAyKu M TEXHUKH; OCHOBHBIE IPO-
0JieMBbl B CBOEH MPEIMETHOW 00JacTH, METO-
bl 1 CpeI[CTBa nux peLHeHI/I}I.

YMeTb: BBIOMpATh TEOPETHUECKUE U DKCIIe-
PUMEHTAJIbHbIE METOABI U CPEACTBA PELICHUs
MIOCTABJIEHHBIX 3a/lad HAy4YHOTO HCCIENI0Ba-
HUSL.

NI TIK-4.2. Cnocoben
CaMOCTOSITEITLHO TPO-
BOJIUTH SKCIIEPHMECH-
TaJIbHbBIC UCCJIECAOBA-
HUSL.

3HaTh: COBPEMEHHBIE OSKCIEPUMEHTAIbHBIC
METOJIBI U CPEJICTBA B OOJACTH HAYYHOTO HC-
CIIENOBAHUSL.

Bnagerh: HaBBIKAMH OOOOIIEHMS, aHAINW3a U
UICHTU(HUKAIIMKA HOBBIX MPOOJIEM, TTOCTAHOB-
KU LIETH W BBIOOpa MyTel e€ JOCTIKEHHS B
00J1aCTH MUKPO- M HAHOIJIEKTPOHUKHU

N1 TIK-4.3. Jlemon-
CTPHUPYET HaBBIKH IIPO-
BEICHUA UCCIICNOBaHUHI
C IPUMEHEHUEM COBpE-
MEHHBIX CPEJICTB U Me-
TOJIOB.

YMeTh: BBIOMpATh TEOPETUUYECKHE U HKCIIe-
PUMEHTANIbHBIE METOJIbI M CPEJICTBA PEIICHUS
MOCTaBJIEHHBIX 3a/1ad HAy4YHOTO HCCIeI0Ba-
HUSL.

Bnanets: OCHOBHBIMM HaBBIKAMU IOJy4Y€HUS,
CUCTEMATH3allMM M  aHalu3a  Hay4HO-
TEXHUYECKOH HMH(OpPMaluU; HaBHIKAMU HH-
TepIpeTaluy pPe3yJIbTaTOB HCCICIOBAaHUM,
NOJIyYE€HHBIX OTJEIbHBIMU METOJAMH.

4. O0beM, CTPYKTYpPA U CO/iePKAHME U CHUTIIHHBI

OO01mast TpyJ0€MKOCTh JUCIUILINHBI COCTaBIsET 4 3aueTHbIC eAuHUIbI, 144 Jaca.

4.1 CrpyKTypa IUCLUILINHEI

Buabl yueOHbIX 3aHATHIH,
BKJIIOYAsl CAMOCTOATEIbHYI0
padoTy CTyIEeHTOB,

H X TPYA0EMKOCTb

@®opMbI TEKYLIET0 KOH-
TPOJIsl yCIIeBAeMOCTH
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1. dusnuyeckue OCHOBLI U 3amaHus 11 caMOCTOS-
TEXHOJIOTHYECKHUE Orpa- 4 1 9 TeIHHOU paboThI
HUYEHUS HAHOAJICKTPO- TecT s caMonpoBepKHU
HHUKH OVYK B LMS Moodle




2. Metoas! popmupoBa-
HUS AUDJIEKTPUUECKUX, 3anaHus 11 CaMOoCTOS -
MOJTyIIPOBOTHUKOBBIX U 4 1011 10 TeIHHOU PaboThI
MIPOBOJISIINX CIIOEB B Tect mist camonpoBepKU
TEXHOJIOTUU MUKPO- U OVYK B LMS Moodle
HAHO3JIEKTPOHUKH
3. ®opMHpOBaHKE TOIO- 3ajgaHus AJig CaMOCTOsI-
JIOTUU 3JIEMEHTOB U 4 1011 10 TeJIbHOU paboThI
CTPYKTYP B TEXHOJIOTHH Tect mist caMOTIPOBEPKU
HaHODJICKTPOHUKH OVYK B LMS Moodle
4. MeTtoapl TMarHOCTUKU 3ajaHus g CaMOCTOsI-
Y BU3yalH3alii B HAHO- 4 0l 10 TeJIbHOU paboThI
TEXHOJIOTUU M HAaHODJIEK- Tect muist caMOTIPOBEPKU
TPOHUKE OVYK B LMS Moodle
5. DnemMeHTHI, TPUOOPHI U
YCTpPOMCTBa HAHOAJIEK- 3ananus AT CaMOCTO
TpOHUKU. MUKpO- U 2 4 |1 10 TENBROM padoTh!
HAaHOMEXaHUYECKHE CU- Tecr st camonpoBepku

OVYK B LMS Moodle
CTEMBI

2 1051335 DK3aMeH

Bcero 3a 1 cemectp 18 36| 7 105|825
Bcero 18 36 | 7 105|825

Conep:xaHue pa3ieioB AUCHUTNITHHBI
du3nvecKre OCHOBBI M TEXHOJIOTHYECKHE OTPAHNYEHUS HAHOIJIEKTPOHUKHU

CoBpeMEHHOE COCTOSIHHE TEXHOJOTHMH MHTErPANbHOM 3JICKTPOHUKU: MATE€PHAJIbI, IPOLECCHI, MIPH-
6opsl. Cnenuduka HaHoTexHOJIorHU. CTeneHb UHTerpanuu. 3akoH Mypa. OCHOBHBIE OHATHS (H-
3UKM DPa3sMEpHOro kBaHTOBaHUA. [loHsTHE pasmepHOro kBaHTOBaHUA. COOTHOLICHMS Pa3MEPOB
AJIEMEHTOB U JJIMH BOJIH HOCUTENIEH. DHEPreTUUECKUN CIEKTP CUCTEM NOHMKEHHOW Pa3MEPHOCTH.
BonnoBble ¢QyHkuuu. IIMOTHOCTE COCTOSIHMN JBYMEpPHBIX, OJHOMEPHBIX, HYJIBMEPHBIX CHCTEM.
[Ipobnemsbl MacmTabupoBanus pazmepoB 3neMenToB UMC npu mepexone 0T «MHKPO» K «HAHOM:
OTrpaHUYEHUS U HEJOCTATKU TPAJULIMOHHBIX TEXHOJIOTUM, KBAHTOBBIC OTPAHUYCHHUS.

MeTtoabl (l)OpMPIpOBaHI/Iﬂ ANVICEKTPUICCKUX, ITOJTYNIPOBOAHHUKOBLIX U ITIPOBOAAIIIHUX CJI0€B B
TEXHOJOI'MH MUKPO- 1 HAHO3JICKTPOHUKH

MeToapl HaHECEHUSI TOHKUX TUICHOK M (DYHKIIMOHAJIBHBIX CIOEB B MUKPO U HAHOTEXHOJOTHHU: TEp-
MHYECKOE OKHCIIEHUE, HAIbUICHNE, XUMHUECKOE OCaXIeHNE U3 ra30BoH (a3bl, anuTakcus. [1mazmo-
CTUMYJIMPOBAaHHBIEC NPOLIECCHI OCAXACHUS IUICHOK. TepMuyeckoe okucieHue. JIokaapHOE OKHCIIE-
Hue. MonekymnsapHo-nydeBasd, MOC-runpunnas snutakcus. ['ereposanurakcus. IIponeccst camoop-
TaHW3alUU NIPU JUTAKCUH U B3aMMOJECHCTBUY HOHOB C TOBEPXHOCTHIO.

®opMHUpOBaHUE TONOJOTHH 3JICMEHTOB U CTPYKTYP B TeXHOJOTHH MUKPO- M HAHOJIEKTPO-
HHKH.

dotonurorpaguueckuii MeTo GOPMHUPOBAHUS TOMOJOTHUECKOTO PUCYHKA 3JIE€MEHTOB WHTETPaJIb-
HBIX MHKpocxeM. DyHIaMeHTabHbIC U TEXHHUECKUe orpaHuueHus (otomurorpaduu. CoBpeMeH-
HBIC TUTOTrpaQUUEeCKre METOMIBI C UCHOJIB30BaHUEM TIYOOKOTO U CBEPXIIyOOKOro yiabTaduoleTa.
Pentrenonurorpadus. [IpoeKinoOHHBIE METOBI U TIPSIMOE PUCOBAHHE. DICKTPOHHO-ITydeBast JIUTO-
rpa¢us. MonHo-nyueBas nutorpadus. Jlazepnas mutorpadus. HaHOTHCHEHNE M HAaHOTICYATh.



Henurorpaduueckne MeToas GopMUPOBAHUS HAHOMACOK U HaHOCTPYKTyp. DopMupoBaHue KBaH-
TOBBIX TOUYCK U ITPOBOJIOK. 3OHI[OBBIC METOABI U UX HUCITIOJIB30BAHHUEC B HAHOTCXHOJIOTHUH. anepo;[-
HbIE HAHOTPYOKH, TOpUCThIe MaTepuaisl. [Iporeccsl camoopranu3any 1 HAHOCTPYKTYPHUPOBAHMS.
TexHoMoruu TpaBiEHUs, )KUJKOCTHBIE METO/IbI U «Cyxoe» TpaBieHue. [lapameps! nporecca (cenek-
TUBHOCTbh, aHU30TPOTHS, PABHOMEPHOCTH) M METOJIbI X ONTUMHU3AITIH.

[Tna3menHbIe nporecchl (GOPMUPOBAHUS MUKPO- U HAHOCTPYKTYP HA MOBEPXHOCTH KPEMHHUSI, THOK-
CHJIa KPEMHUS, UCIIOJIB3yeMbIe B TEXHOJOTHH HAHOAJICKTPOHUKHA M MHUKPO- U HAHOCHCTEMHOM TeX-
HHUKU. MeTOI[BI TPAaBJICHUA U OYUCTKU: MOHHOC TPABJIICHUC, HOHHO-XHUMUUYCCKOC TpPAaBJICHUC, ILIA3-
MOXHMHYECKOE TPaBJICHNUE.

HonHbIe yYyKH B MUKpPO- M HaHOJIEKTpOHUKE. MIOHHAs MMIUTaHTaLusl, IpUMEHEHHEe, IPOoOIeMbl U
nepcneKTUBbl. IOHHBIM CHHTE3, MOTYYEHUE CKPBITBIX TUAICKTPUICCKUX clioeB. CHHTE3 HECTEXHO-
METPUUYECKUX CTPYKTYp COJEpKalNX aHcaMOliM HaHOKIacTepoB. CTPYKTypHUpOBaHUE MOBEPXHO-
CTH, UcToJib3oBanue FIB-rexHomornm.

MeToabl JMATHOCTUKH U BHU3yaJan3alii B HAHOTCXHOJOIHU U HAHOJJICKTPOHUKE

Metoapl BU3yanu3anuu HaHOOOBEKTOB. Kitaccudukamuss MUKPOCKOIIOB B MX BO3MOXHOCTEH. Om-
TUYECKUI MUKPOCKOT. DJIEKTPOHHAS pacTpoBasi U MPOCBEUMUBAIOLIAS MUKPOCKOIIHH.

30HA0BBIE METOABL. CKAaHUPYIOLIUNA TYHHEJIBHBIN MUKPOCKOT. ATOMHO-CHUJIOBOH MUKPOCKOIL.
Meroabl CHEKTPOCKONUU B AUATHOCTUKE HAHOCTPYKTYp. OxXe-CHeKTPOCKOMUs, BTOPUYHAsI-
nonHass macc crekrpockonus (BUMC), Bpemsmnponernas macc cnektpockonusi (ION TOF).
OnTuueckast criekTpockomnusi. PEeHTpeHOBcKas Tu(paKTOMETpHs.

DJIeMeHTbl, IPUOOPHI U YCTPOMCTBA HAHOYNIEKTPOHUKH. MUKPO- 1 HAHO-MeXaHUYeCKHe CH-
CTeMbI

[TpuGops! cnuHTpoHUKU. MarauroconpoTusieHre. ClIMH-BEHTUIbHbBIE U CIIMH-TYHHEIbHBIE CTPYK-
Typsl. Jlatunku marautHoro noist. Konnenmust maruutHoit namstu (MRAM) Ha s¢¢exre rurant-
CKOI0 MarHuTOCONpoTuBiIeHUs. CriocoObl YTEHUS U 3aMUCH UH(OPMALIHH.

Oynnepensl, Tpadensl, yriaepoaabie HaHOTPYOku. CTpoeHne, pU3NUecKue CBOMCTBA METObI CHH-
T€3a, METO/Ibl MCCIEOBAHNS HAHOYIJIEPOJHBIX CTPYKTYyp. IIpumeHeHne HaHOTpYyOOK U rpadeHa B
AIIEKTPOHUKE, XUMHUU, METUIIMHE, HAHO TPAH3HCTOPHBIE CTPYKTYpPbI, HAHOCEHCOPHI, JeKapcTBa O0y-
IYILIETO.

MHuKpPO- 1 HAHOCEHCOPBI U aKTI0ATOphl. IIpuMepsl pealbHBIX MUKpPOCEHCOpOB. MHTErpansHoe pac-
CMOTpPEHHE MHEPIHUAIBHBIX MUKPOCEHCOPOB. DHEPreTUUECKUE XAPAKTEPUCTHKN (HU3NYECKUX IIPO-
LIECCOB U SIBJICHUI. DJIEKTPOCTaTUYECKUI akTroaTop. Tumbl, XxapakTepucTuku. IIbe3oakTioaTopsl.
Tepmudeckue akTroaTopbl. MarHUTHBIE aKTIOATOPBI. MUKPOPOOOTHI.

[Tna3moHHBIE AP PEKTH B HAHOCTPYKTYpaxX. TeXHOJIOTHs MPUTOTOBJICHUS HAHOCTPYKTYP, PEICTaB-
JICHUS O TUIa3MOHAX, TEOPETUYECKUE ACIEKThI, TUCIIEPCUOHHBIE KPUBBIE, IPHIIOKEHUS ISl UCTIOJIb-
30BaHUs B JJICKTPOHUKE.

5. O0pa3oBaTe/ibHbIe TEXHOJOIHH, B TOM YHCJ€ TEXHOJOTHMH 3JIEKTPOHHOr0 00y4YeHUsl U -
CTAHLIMOHHBIE 00pa30BaTe/IbHbIe TEXHOJIOTUH, HCIOJIb3yeMble NMPHU OCYLIECTBJIEHUN 00pa-
30BaTeJBLHOIO Mpolecca Mo JUCHHUILINHE

B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIOTHU:

BBoaHas jJeknMs — NaeT NEepBOe LEIOCTHOE NPEACTABICHUE O TUCLUUIUIMHE U OPUEHTUPYET
CTyJ€HTa B CUCTEME M3yY€HUs JNaHHOM AUCUMIUIMHBL. CTyIEeHThl 3HAKOMSATCS C HA3HAUEHUEM U 3a-
JlayaMM Kypca, ero pojbl0 U MECTOM B CHCTEME Y4E€OHBIX JUCLMIUIMH U B CUCTEME IMOJArOTOBKH B
nenom. Jlaetcst kpaTkuii 0030p Kypca, HCTOpHUS pa3BUTHS HAyKH U MPAKTUKHU, TOCTUIKECHUS B 3TOU
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3/IaraloTcs MepCleKTUBHbIE HalpaBieHus uccienoBanuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJMYECKUE U OpraHU3alMOHHBIE 0COOEHHOCTH PadOThI B paMKax
JAHHOM IUCHMIIIMHBI, a TaKXKe JaeTCs aHAJIU3 PEKOMEHAYeMOH y4yeOHO-MEeTOAUUYECKON JIUTEpary-
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AxkanemMuveckasi JeKmus (MU JEKIUs OOIIEro Kypca) — MOCIeI0BaTeIbHOS U3JIOKEHUE Ma-
Tepuala, OCyIECTBIsIEMOe MPEUMYIIECTBEHHO B BUAEC MOHOJIOra mpernojaaBarens. TpeboBaHus K
aKaJeMHYECKON JIEKLIMU: COBPEMEHHBIN HayuyHBI YpPOBEHb M HAacChIIeHHas WH(GOPMATUBHOCTD,
yOenuTeNnbHas apryMeHTallusl, TOCTYITHASL U TIOHATHAs pedb, YeTKas CTPYKTypa U JIOTHKA, HATNIUE
SAPKUX MPUMEPOB, HAYYHBIX J1I0Ka3aTeIbCTB, 000CHOBAaHUH, (PAKTOB.

JlaGopaTopHbie padoThl - opraHu3aius yueOHo! paboThI ¢ pealbHBIMU MaTePUAIbHBIMU H
MH(OPMaLlMOHHBIMU 00BEKTaMU, SKCIIEPUMEHTANIbHASL pa00Ta ¢ aHAJIOTOBBIMHU MOJEISIMU peajib-
HBIX 00BEKTOB U (PU3NYECKUX SIBICHUH.

KoncyabTauuu — Bu y9eOHBIX 3aHSATHHN, SBISIOMUNCS OTHOW U3 POPM KOHTPOJIS CaMOCTOSI-
TENHHOU pabOThI CTYAEHTOB. Ha KOHCYIbTaMSIX 1O MPOCHhOE CTYyAEHTOB pPacCMAaTPUBAIOTCS HAUOO-
Jee CI0KHbIE MOMEHTBI IIPU OCBOCHMM MaTepuaja IUCUUIUIMHBI, MPEnoiaBaTelb OTBEYaeT Ha BO-
MPOCHI CTYIEHTOB, KOTOPHIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEILHOW PaOOTHI.

B nponecce o0yueHus: MCMONB3YIOTCS CIEIYIONIME TEXHOJIOTUU 3JEKTPOHHOTO OOYy4eHUS U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU:
DNEeKTPOHHBIH Y4eOHbIH Kypc «PH3HKA MOJYNIPOBOAHNKOB M HU3KOPA3MEPHBIX CHCTEM))
B LMS DuexTponnsblii yuusepcutetr Moodle ApI'Y, B koTopom:
— MpelCTaBJIEeHbl TEKCThl KOHCIIEKTOB JIEKLIMH B BHJIE MPE3EHTALMI 110 BCEM TeMaM JHUCLHU-
TUTHHBL;
— MpelCTaBJEHbI 3a/laHus IJISl CaMOCTOSATENbHON paboThl OOyyaroUMXcs MO TeMaM JHUCLHU-
TUTHHBL;
—  OCYUIECTBJISIETCSI IPOBEJECHUE OTACNIbHBIX MEPOIPHUATHI TEKYLIEro KOHTPOJIS ycleBaeMo-
CTH CTY/IEHTOB;
— IpelcTaBJeHbI MPaBUJIa MPOXOXKIECHUS TPOMEKYTOUHOM aTTecTally 10 AUCHHUILINHE,
— TIPEACTaBJICH CIHCOK Y4eOHOU JIUTEpaTyphl, pPEKOMEHYEMO! AJIsi OCBOCHUS AUCHUIUINHBL;
— mpencraBieHa uHbopMaius o GopmMe M BpeMEHH MPOBEACHUS KOHCYJbTAIMil MO AUCLIHU-
IIJIMHE B PEKUME OHJIANH;
— mocpeAcTBOM (opyMa OCYIIECTBIISICTCS CHHXPOHHOE W (MJIM) aCHHXPOHHOE B3aMMOJICH-
CTBUE MEKIY OOYYAIOIIUMHUCS U TIPETIOAaBaTeNIeM B paMKaX U3YUCHUS TUCIUTLINHBI.

6. IlepevyeHb JULEH3MOHHOTO U (MJIM) CBOOOJHO PACTIPOCTPAHAEMOr0 MPOrPaMMHOTI0 odecrie-
YeHHsl, UCMOJIb3YeMOro NMpPH OCYIIeCTBJIEHUM 00pa30BaTe]bHOr0 Npouecca no AUCIU-
ILUINHE
B mporuiecce ocymiecTBiaeHUsT 00pa3oBaTeIbHOrO Mpoliecca Mo AUCHUILIMHE A7 GOpMUpPOBa-

HUS MaTEePHAJIOB ISl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U MPOBEACHUS MIPOMEXKYTOUHOU aTTecTa-

[[UU, METOJAMYECKUX MAaTEPHAJIOB MO AUCIUILIUHE:

— nporpammbl Microsoft Office;

— rpaduueckuii penaktop Inkscape (Freeware);

— rpaduueckuii penakrop GIMP (Freeware);

— Adobe Acrobat Reader;

— Uit TpadUIeCcKOro MPEACTABICHUS PE3YIbTATOB U3MEPEHHUI PEKOMEHYETCs UCIIOIB30-
Batb mporpammbl Advanced Grapher u Open/Libre Office Calc, pacnpocTtpansembie
CBOOOTHO.

— Uit 00paboTKH pe3ysIbTaTOB U3MEPEHUN IpeiaraeTcs CIoib30BaTh mporpaMmel Oc-
tave, Scilab, FreeMat, O-matrix 1 Maxima, pactipocTpaHsieMble CBOOOTHO.

7. IlepevyeHb COBpeMeHHbIX NMPO(ecCHOHATBLHBIX 023 JAHHBIX U MH(POPMAIIMOHHBIX CIIPABOY-
HBIX CHCTEM, HCIOJIb3YeMbIX NMPH OCYLIECTBJIEHUN 00pa30BaTeJIbHOI0 Mpouecca mno JUCIHu-
nJuHe (Mpu He00X0UMOCTH)

B npormiecce ocymiecTBieHus: 00pa3zoBaTeNbLHOTO MPOIIecca MO AUCIHUILINHE UCTIONb3YOTCS:
ABTOMaTH3UpOBaHHAS OonbMoTeYHO-NH(POpMAITMOHHAS cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



7. IlepevyeHb OCHOBHOW M JONOJHHUTEJILHON Y4eOHOM JUTEPATYpPhl, pecypcoB MHpOpMaUMOH-
HO-TEeJIeKOMMYHUKAIIMOHHOM ceTH «AHTepHET», HEOOXOAMMBIX /ISl 0CBOCHUS TUCHUILINHBI

0) OCHOBHAaf JIUTepaTypa:

1.1. T'onoBun FO.U. OcHoBBI HaHOTEXHOJIOTHH [DnekTpoHHbIi pecypc] / FO.W. 'onopuH. — M. :
MammnocTtpoenue, 2012. — 656 c. http://www.iprbookshop.ru/18532.html

1.2. IparynoB B. I1. OCHOBBI HAHOAJIEKTPOHUKH: yuelO. mocooue mis By3oB. / B. I1. [Iparynos, U.
I'. Heussectasiif, B. A. I'pununn; YMO no 00pa3oBaHuto B 00JI. paAMOTEXHUKH, JIEKTPOHHUKH,
OMOMEIUIIMHCKOM TEXHUKHU U aBToMaTu3anuu - M.: ®usmarkuura : Jloroc, 2006. - 494 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

2.1. lyka A. A. HanoanektpoHuka: yue6. mocodue mis By30B. / A. A. lllyka; mox pen. 0. B. I'y-
asiea ; YMO By30B PO no o6pazoBanuio B 00J1. MPUKIAAHON MaTeMaTuku U pusnku M-Ba 00-
pazoBanus U Hayku P® - M.: ®usmarkuura, 2007. - 463 c.

2.2. bopucenko B. E. Hanoanektponuka: yue6. mocodue ams By3oB. / B. E. Bopucenxko, A. U. Bo-
pobnea, E. A. YTkuna; M-Bo o6pazoBanus Pecryonuku benapycs - M.: BUHOM. Jla6oparo-
pus 3HaHui, 2009. - 223 c.

2.3. CmupHoB 0. A. OcHOBBI HaHO- B (PYHKITMOHATBHOM AJIEKTPOHUKHU: yaeOHoe mocodue. / FO. A.
Cwmupnos, C. B. Cokonos, E. B. Tutos - 2-e u3n., ucnp. - CII6.: Jlans, 2013. - 310 c.

2.4 Yepnsie B. H. TexHonorust npon3BoICTBA MHTETPATIBLHBIX MUKPOCXEM M MUKPOIIPOLIECCOPOB:
yueOHuk Juig By30B. / B. H. UepnsieB; M-Bo Bbicil. u cpen. crell. oopasoBanusi CCCP - 2-¢
u31., mepepad. u gom. - M.: Pagno u cBs3e, 1987. - 464 c.

7. MaTtepunajibHO-TeXHH4YecKasi 0a3a, He0OX0AUMAasI 1JIsl OCYLEeCTBICHHA 00pPa30BaTEJIHLHOI0
npouecca no JUCHUILINHE
MarepuanpHo-TeXHHUUECKas 0a3a, HeoOXoaAuMasi IJIsl OCYIIECTBICHUS 00pa30BaTENbHOTO MPO-
1ecca 1o AUCHUHUILIMHE BKIIOYAET B CBOM COCTAB CIEIMaIbHbIE TOMEILIEHUS:
— y4eOHbIE ayAUTOPUH JIJIs TPOBEACHHUS 3aHATHH JEKIIMOHHOTO THIIA;
— y4cOHBIC ayIUTOPUH JJIS IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHUHAPOB);
— yd4eOHbIE ayAUTOPUH JIJIs TPOBEACHHUS TPYIIIOBBIX U HHIUBUAYAIBHBIX KOHCYJIbTALIUH;
— naboparopHoe obopyaoBanue LleHTpa KOIIEKTUBHOTO MOIb30BaHUs «JlarHocTuka MUKpO
Y HAHOCTPYKTYP»
— yueOHbIe ayJUTOpPUU AJSl MPOBEACHHS TEKYLIEr0 KOHTPOJS M NMPOMEXKYTOYHOW aTTecTa-
uuy;
— TOMEIIEHUs AJI1 CAMOCTOSITEIbHON paboThI;
— TIOMEIIEHUs A XpaHeHUs U MPOPUIAKTUYECKOTO OOCITY)KMBAaHUS TEXHUYECKUX CPEJICTB
oOydJeHwUs.
CrnenuanbHble TIOMEIIEHUS YKOMIUIEKTOBAHBI CPEICTBAMH OOYYEHHs, CIY>KAIllUMHU s
MIpEACTAaBICHHS YueOHOW nHpOpMAIHK OONBIION ay TUTOPHH.
[TomemieHust 7151 CAaMOCTOSITENIEHON PabOThl 00YUAIOIINXCsl OCHAIIEHBI KOMITBIOTEPHOU TeX-
HUKOI ¢ BO3MOXKHOCTBIO MOAKIIOUEHHU K ceTH «MIHTepHeT» 1 obecrieyeHreM I0CTyIa K 3JIEKTPOH-
HOU MH(pOpMaLMOHHO-00pa3oBaTenbHoM cpere SApl'Y.

ABTOp:
JotneHT 6a30Bo# Kadeapsl HAHOTEXHOJOTUHA B SJIEKTPOHUKE
B SI® OI'BYH ®TUAH uwm. K. A. BanueBa PAH, k.¢.-M.H. A.b.YUypunosn

(TIO/IIHUCH)




IIpuio:xkenne Nel k padoyeil nporpaMme M CHUANINHbBI
«HaHOTeXHOJI0THH B 3JIEKTPOHUKE

DoH/I OLIECHOYHBIX CPeCTB
JJISl TPOBe/IeHNUS TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH
U MTPOMEKYTOYHOM aTTecTAlluU CTYAE€HTOB
0 JUCHHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEepPHAJIbI,
HCNMOJb3yEeMbI€ B MPOLIECCE 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 ISl 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: mpenenbHbIi ciiydail mapaboJMUecKOro 3aKOHa COOTBETCTBYET YCIOBHUSM, KOrza
npolecc HapalluBaHUs CIOs ompenensercs nupgys3ueil; B ciyyae JTUHEHHOTO 3aKOHAa CKOPOCTb
HapalllMBaHUs ONpPEJeIseTCs peakuell OKCUIUPOBAHHUS.

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

Ynpasicnenue 2.1.

Jubdy3noHHBIE KOHCTAHTHI TUTHS B KpeMHNH paBHBI Do = 2,3x107" M?*/cex u Q = 0,65 3B. Paccuu-
TaTh TEMIIEPATypy, MPU KOTOPOU aTOM JIUTHS, PACTBOPEHHBIH B KPEMHUH, Oy/I€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(Qy3UN 3aKOH POCTAa PEAKTHBHOTO CJIOSI OMHMCHIBACTCS YpaBHE-
HueM: )’ = 2pt, TJie y - TONIIMHA CJI0S; P - apaMeTp NapaboJisbL.

Ynpasicnenue 2.3.

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

OTBET: 3,7x10"'°Ix/(kxmombxrpan).

Cnucok BONPOCOB K 3K3aMeHy N0 Aucuuninie «HaHOTeXHOI0THN B 3JIEKTPOHUKEY.
1. MHcropuueckue »Tanbl BOSHUKHOBEHHS U Pa3BUTUS PU3UKU Kak HaykH. MICTOKM 351eKTpOTeXHH-
KU U 2JIEKTPOHUKHU. VIcTOpUs pa3BUTHUS TBEPAOTEIbHON AIEKTPOHUKH.
2. OOmas xapakTEepPUCTHKAa COCTOSTHHS COBPEMEHHOW JIJICKTPOHHKH W HAHODJIEKTPOHUKH U TIEp-
CIIEKTHB PA3BUTHUSI JIEKTPOHHON TEXHUKH.
3. TpaaunmoHHbIE MUKPOTEXHOJIOTUH M UX MECTO B COBPEMEHHOM HAHORJEKTPOHUKE. /[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 Mozenu Juna-I'poyBa muist Manbix v OOJNBIINX BPEMEH OKUCICHUSI.
Kuneruka pocra okuciia kpeMHusi. Poiib 1 BIusiHUE TapaMeTPOB MPOLECCa OKUCTICHUS.
O6opynoBaHue IJisi TEPMUIECKOTO OKHcaeHus. CTPYyKTypa U CBOKWCTBA INICHOK OKHCIIA.
CKpBITbIE AURJIEKTPUUECKHE CIIOU. TEXHOJIOTUN U3TOTOBICHUS CTPYKTYP «KPEMHUN HA TUJICK-
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 kpemuus. [Ipumepst ucnonszoBanust FIPOS u LOCOS npoiieccoB B MUKPOTEXHOIOTUH.
Tepmuueckas muddys3us npumecu. Ousndyeckue ocHoBBI mporecca auddys3uun. Jledextsr mo
[HotTku 1 @penkento. Moienn aTOMHBIX MEXaHU3MOB AU Hy3un.

VYpasuenue nuddys3un. 3akonsl Ouka.

Juddysus u3 noayorpaHndeHHo obnacti. CpaBHEHHE CIIydyaeB OTPAHUYCHHOTO U HEOTPaHU-
YEeHHOT'O0 HCTOYHUKOB.

Ob6opynoBanue i mpoBeneHus mpouecca Aud@y3noHHOTO 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.

XapaKkTepUCTUKU pacrpeiesieHus: BHEAPEHHOM PUMECH T10 TIyOuHe.

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

BrICTpBIil TEpMuYecKuil OT’KUT. BapuaHThl peanu3anuu, XapakTEpUCTUKU U puMeHeHue. Kon-
TaKTHbIE U OECKOHTAKTHBIE METOIbl U3MEPEHUS TEMIIEPATYPHI.

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

®u3KKka MOHHOTO TPABJICHUS. XapaKTEPUCTUKH IPOLIECCOB PACIBUICHHUs IIPU PA3JIMYHON DHEp-
MU HOHOB.

Koadduunent pacnbuieHNs: 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.

Jlutorpaduueckue mpouecchl B MHKPOTEXHOJOTMH. KOHTAaKkTHas M MPOEKUIMOHHAs IeYaTh.
B3priBHas mutorpadus. Paspemmaromas cnocoOHOCTh TUTOpadUuecKoro mpoiecca.
beckonTakTHast meuyath (medarb € 3a30poM). 3aBUCUMOCTH KauecTBa MEpPEHOCA PUCYHKA OT
JUTMHBI BOJTHBI U BEJIMUMHBI 3a30pa.

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

O6m1as xapakTepucTuka ooopyaoBaHus 11t autorpadun. CKaHepsl U CTETIIEPHI.
CoBpeMeHHbIE TUTOTpapUUECKUe METObI 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 BHICOKOTIO pa3pelIeHNs U UX MCIOIb30BaHUE B HAaHOTEXHOJoruu. Hano-
NOpUYTHIE CTPYKTYphI. Vcronbp30BaHNE 3JIEKTPOHHOTO M HOHHOT'O MTyYKOB B MUKPOTEXHOJIOTHH
Ui POPMUPOBAHUS PUCYHKA.

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

AKTIOATOPBI KaK MpeoOpa3oBaTeIn dHEPTHH. DJIEKTPOCTATHYECKUE aKTI0ATOPHI. DJIEKTpOMar-
HUTHBIE, THE30JIEKTPHUECKIE, TEPMUUECKUE aKTI0aTOpbl. O0IaCTH NPUMEHEHHUS aKTI0aTOPOB.
['mpockonbl Ha 3AEKTPOCTATUUECKUX, SJIEKTPOMAarHUTHBIX U ITbE30 MPUBOIAX.

Oynnepensl, rpadeHsl, yriaepoaHsle HAaHOTPYOku. CTpoeHue, pU3NUECKUe CBOMCTBA METO/bI
CHUHTE3a, METOJbl HCCIEIOBAHUS HAHOYTJIEPOAHBIX CTPYKTYyp. [IpumeHeHune HaHOTPYOOK H
rpadeHa B 3JEKTPOHHUKE, XUMUH, MEULIUHE, HAHO TPAH3UCTOPHBIE CTPYKTYPHI, HAHOCEHCOPHI,
JIeKapcTBa Oy aylIETo.

®dusnuecKkue OCHOBBI U METO/IbI TECTUPOBAHUS M KOHTPOJISI B COBPEMEHHON HAHOAJIEKTPOHHKE.
N3006perenune 31eKTpOHHOTO0 MUKPOCKOIIA U Pa3BUTHE 3JIEKTPOHHON MUKPOCKOIIHUHU, KaK COBpe-



MEHHOTO aHAJIMTHYECKOTO W TEXHOJIOTrH4eckoro merona. J.Pycka - HoOeneBckas mpemus 1o
¢uzuke 1986 r.

36. Ckanupyromuidl TyHHeTbHBIM MUKpockon. M3o00perenue I'.K. bunnura u I'. Popepa. ATomHo-
CUJIOBasi MUKPOCKOITHUS.

37. HaHOMH)XEHEPHUsI KBAHTOBO-PA3MEPHBIX CTPYKTYpP B COBPEMEHHOH 3JIEKTpOHHKE. KBaHTOBbIE
orpannyeHusi. KBaHTOBbIE HUTU U TOYKHU.

38. ITonynpoBOHUKOBBIE TIJIEHKU U CTPYKTYpPbl C MEXaHUYECKUMH HanpspkeHusMu. [lomymnpoBona-
HUKOBBIE TeTepocTpyKTyphl. XK.M. Andepos u I'.Kpemep — HobeneBckas mpemust no ¢usuke
2000 r.

I'Ipanma BBICTABJICHUA OLICHKHN HA 3K3aMcCHE.

B sk3ameHanMoHHBIe OUIET BKJIFOYAETCS JIBa TEOPETHUECKUX BOIpoca. Ha moaroToBky K OT-
BETY JlaeTcsl HE MeHee lyaca.

[To uToram sK3aMeHa BHICTABIISIETCS OJIHA U3 OLEHOK: «OTIHMYHOY, «XOPOIII0», «YIOBIECTBOPHU-
TEIbHOY» WU «HEYA0BIETBOPUTEIHHOY.

Ouenka «OTJIMYHO» BBICTABISIETCS CTYICHTY, KOTOPBII IEMOHCTPUPYET TITyOOKOE U MOJTHOE
BJIQJICHUE COJIep)KaHMEeM MaTepHalla U TMOHATUHHBIM anmnapaToM (U3UKH MOJYNPOBOIHUKOB; OCY-
IECTBJIIET MEXIIPEAMETHBIE CBSA3H; YMEET CBA3BIBATH TEOPUIO C MPAKTUKOW. CTYJEHT aeT pa3Bep-
HYTbIE, MTOJIHbIE U YETKHE OTBETHI Ha BOIMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa U JOTOJHUTEIbHbIE BO-
MPOCHI, COOTIOAET JTOTUYECKYIO MOCIEeIOBATEILHOCTh MPU U3JI0KEHUN MaTtepuania. [ paMoTHO wc-
M0JIb3YET TEPMUHOJIOTHIO (PU3UKU TOTYTIPOBOJHUKOB U PU3UKHU KOHICHCUPOBAHHOTO COCTOSHUS

Ouenka «Xopouo» BBICTABISCTCS CTYACHTY, OTBET KOTOPOTO Ha SK3aMEHE B IIEJIOM COOT-
BETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPUSIM, HO OTIMYAETCS MEHbIIEH 00CTOSTENbHOCTHIO, TTTyOUHOM,
O6OCHOBaHHOCTBIO U IIOJHOTOH. B 0TBeTe UMEIOT MECTO OTACJIIbHBIC HETOYHOCTU (HGCYU.[CCTBGHHBIC
OIMOKH), KOTOPBhIE MCIPABJISIOTCS CAMUM CTYJIEHTOM ITOCJI€ JOTOJHHUTEIbHBIX U (WJIH) YTOYHSIO-
[IMX BOMPOCOB IK3aMEHATOPA.

Ouenka «Y/A0BJIETBOPUTENbHO» BBICTABISIECTCA CTYACHTY, KOTOPBIH JaeT HEIOCTaTOYHO
IMMOJIHBIC U MOCJICAOBATCIIBHBIC OTBCTHI HA BOIIPOCHI S3K3aMCHAIIMOHHOT'O 61/IJ'IGTa 1 JOIIOJIHUTCIBbHBIC
BOIPOCHI, HO MPH ITOM JEMOHCTPUPYET YMEHHE BBIIEIUTH CYIIECTBEHHBIE M HECYILIECCTBEHHBIE
IMPU3HAKHU U YCTAHOBUTH MPUINHHO-CIICACTBCHHBIC CBs3H. OTBeTEHI U3JIAraeTCs B TCPMHUHAX q)HBI/IKI/I
MOJTyIPOBOJIHUKOB, HO TIPY 3TOM JOMYCKAIOTCS OIMIMOKH B OMPEIENIEHUU U PACKPBITHH HEKOTOPBIX
OCHOBHBIX NMOHATUH, (POPMYITHPOBKE MOJ0KEHUH, KOTOPhIE CTYJICHT 3aTpyIHSIETCS UCIPABUTH Ca-
MocTosiTeNbHO. [lpy aprymeHTanuu oTBeTa CTYJEHT He OOOCHOBBIBAE€T CBOU CyxkJaeHHUs. Ha dacTp
JOMOJIHUTCIIBHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBECT WU JACT HCBCPHBIC OTBCTHI.

Ouenka «HeynoB1eTBOPUTEIbHO» BHICTABISETCS CTYACHTY, KOTOPBIA IEMOHCTPUPYET pa3-
pPO3HEHHBIE, OECCHCTEMHBIE 3HAHUS; OECIOPSAIOUYHO U HEYBEPEHHO H3JIaraeT MaTepUal, HE yMeeT
BBIJIETISITH TJIABHOE U BTOPOCTEIIEHHOE, HE YMEET COEAUHATh TEOPETUUECKHE MOJIOKEHUS C TPAKTH-
KOI, HEe yCTaHaBIMBACT MEXKIIPEJIMETHBIE CBS3U; JAOMYCKAET TpyOble OMIMOKH MpH ONpeAeTIeHUN
CYIIHOCTH PaCKpbIBAEMbIX MOHATHH, SBJICHUM, BCIEICTBUE HETOHUMAHUS UX CYIIECTBEHHBIX U He-
CYHICCTBCHHBIX MMPU3HAKOB U CB}ISGI\/'I; Ja€T HCIIOJHBIC OTBCTHI, JIOITMKa W ITOCICAOBATCIBHOCTDL H3-
JIO’)KEHUS! KOTOPBIX MMEIOT CYIIECTBEHHbIE U MPUHIUIHAIbHbIE HAPYLICHHs, B OTBETaX OTCYTCTBY-
10T BbIBOJBI. JIOIOJHUTENBHBIE U YTOUHSIOIIUE BOIIPOCHI DK3aMEHATOPa HE NPUBOIAT K KOPPEKLIUH
OTBETOB CTyjAeHTa. Ha OCHOBHYIO YacTh JOTOJHUTEIBHBIX BOMPOCOB CTYACHT 3aTPyAHSIETCS NaTh
OTBCT WJIK JACT HCBCPHBIC OTBCTHI.

Ouenka «HeynoB/ieTBOPUTEIBLHO» BBICTABIISIETCS TaKXKe CTYACHTY, KOTOPBIM B3sJT K3aMe-
HAIIMOHHBIN OMJIET, HO OTBEYATh OTKA3aJICS.

JlomyckaeTcsi BO3MOKHOCTh OJJUH Pa3 MOMEHSATh SK3aMEHALIMOHHBIA OMJIET, HO MPH 3TOM UTO-
TroBas OLICHKA aBTOMAaTHUYCCKHU CHUXKXACTCSA HAa OANH 621.]1.]1.



IIpunioxenne Ne2 k padoueil mporpaMme U CHHUIIIMHBI
«HaHOTEeXHO/IOTHH B 3J1eKTPOHHKE)

MeToandyecKkue 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 TEOPETUUECKHUE U MPAKTUYECKUE POOJIEMBbl, TaeT peKOMEeHIa-
I[MU Ha BBITIOJIHEHUE CAMOCTOATEIbHOM paboThl. B Xoze nekiuii 00y4daromumMcst peKOMEHyeTCs:

® BECTU KOHCIIEKTUPOBaHHE yueOHOro MaTepHuaa;

e oOpaiiaTh BHUMaHHE Ha OIpe/eeHHs MOHATHH, (OpMYyIUPOBKU 3aKOHOB U UX MaTeMaTHue-
CKO€ BBIp)XEHUE, MOJIOKEHHSI, PACKPBIBAIOLINE COJACPKAHNE T€X MM MHBIX SIBICHUH U TpO-
[[ECCOB, HAYYHBIE BBHIBOJIBI U MPAKTUYECKUE PEKOMEHAALNHU M0 UX MPUMEHEHHIO;

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

s ycreniHoro oBiaJieHHsl KypcoM HEOOXOIHMMO MOCEIaTh BCE JIEKIMH, TaK KaK TeMaTHYeCKHi
MaTepHall B3auMOCBS3aH MEXIy co0oil. B ciydasx mpormycka 3aHsATHS CTYICHTY HEOOXOJMMO ca-
MOCTOSITEJIbHO M3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJIbHBIE BOMPOCH! MO MPOMYIIEHHOW TeMe
BO BpeMs MHIUBUIYaJIbHBIX KOHCYNbTaui. ClemnyeT MOMHUTh, YTO JICKIIMOHHBIN KOHCIICKT SIBIISI-
€TCsl He MaTepHalioM JJisl MOATOTOBKH, a CKOpPEe pa3BepHYTHIM IUIAHOM /IS JalibHEHIIe caMoCcTos-
TEJILHOM MPOPabOTKU MaTepuasa

[TpakTHyeckue 3aHATUSA — 3TO OJHA U3 aKTUBHBIX (opM yueOHOro mpouecca. bonbmias yacts
TE€M JUCIUIUIMHBI HOCHT MPAaKTUYECKHH XapakTep, T.e. NpEAIoJiaraeT pelleHHe 3a/1ad, aHalu3
MpakTU4eCKUX cuTyauuid. [Ipu moAroToBke K MpakTUYECKUM 3aHATUAM OOyyaroniemMycsi HeoOXoau-
MO OCBOUTH TEOPETUYECKYIO OCHOBY IO TEME MPAKTUYECKOTO 3aHATHS, OBITh TOTOBBIM K JHCKYCCH-
OHHOMY OOCYKIEHHIO.

WnauBuayanpHOE JOMAIIHEE 3a/laHie WIM KOHTPOJIbHAs paboTa MpeAcTaBisIoT co0oi U3J10-
JKEHHE B MUCbMEHHOM BUJE PE3YyJbTAaTOB TEOPETHUECKOIO aHaIN3a WM pelIeHHne 3aJauu 10 oIpe-
neneHHol Teme. [Ipu HEOOXOIUMOCTH MPOBOAATCS KOHCYJIBTALMU 10 pa3dopy 3alaHui /Ui camo-
CTOATEIbHOU paboThl, KOTOPHIE BHI3BAIH 3aTPyIHEHUS.

JInst IpOBEpKH M KOHTPOJISI YCBOCHHUSI TEOPETHUYECKOTO MaTepuaa, MpUuoOpPEeTeHHBIX MpaK-
TUYECKUX HaBBIKOB paOOTHI M MPOBEAEHUS PAacUueTOB, B TeUEHUE 00YUYEHHs TPOBOISATCS MEPOIPHS-
TSI TEKYIIEH aTTECTAllMH B BHJIC TPOBEPKU BHITIONHEHUS 3aJaHUI 711 BHEAYTUTOPHOTO PEIICHUS U
KOHTPOJIbHON PabOTHI.

Jlnist caMOCTOSATENbHOM paboThl pEKOMEHIYETCs HCIIOJIb30BaTh YUeOHYIO JIUTEpaTypy, B OCO-
OCHHOCTH MO3UITUH 2-4 U3 CIIHMCKA JIOMIOJIHUTEIILHON JTUTEPaTyPhl

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

M0JIb30BATh:!

1. JInunbiii kabuHet (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXKHOCTH TOTyYe-
HUs on-line JocTyna K CHHMCKY BBIIAHHOM B aBTOMaTHU3WPOBAHHOM PEXHUME JIUTEPATYPbl, IPOCMOT-
pa ¥ KONUPOBAHMS IJIEKTPOHHBIX BEPCHH M3AAHUN COTPYIHUKOB yHHMBepcHuTeTa (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 foctyn 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 JMCIUIUIMH OCHOBHOW M JIOTIOJTHUTEBHOM JINTEPATYPOH, a TaKKe UK AUCIUIUINH U CIICIH-
aIbHOCTEH. DJeKTpoHHas KapToTeka «KHHUrooOecrmeuyeHHOCTh) JOCTYIIHA B CETH YHUBEPCUTETa U
yepe3 JInuHbIi KaOUHET.




