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1. Ilean ocBOeHUs AUCIUTLIHHBI

HGHHMI/I OCBOCHHUA NUCLHHUITIIINHBI ((HaHOE)JICKTpOHI/IKa» SABJIAKOTCA:

® O3HAKOMJICHME CTYJIEHTOB C OCHOBHBIMH HJESIMH U TEXHUYECKUMH PELICHUSIMH,
HCIIOJIb3YEMBIMH B COBPEMEHHOM MHTETPAIIbHON IIEKTPOHUKE;

e (QopmupoBaHue 3HaHUH B O0OJIACTH TEOPETHMUECKUX U TEXHOJOTMUYECKHUX IPUHLIUIIOB
HAHORJIEKTPOHHUKH, JISKAIIMX B OCHOBE IIOCTPOCHUS COBPEMEHHBIX HH(OPMALMOHHBIX
CUCTEM;

® OBJIAJICHHE HAaBbIKAMH B OLICHKE COBPEMEHHBIX TEXHOJOTMYECKUX METOJIOB U BO3MOKHOCTEN
UX HUCIIOJIb30BAHUU B HAHODJIEKTPOHUKE.

2. MecTO IMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hucuunnmua «HaHO2MEeKTpOHUKa» — ABISETCA OJHOW W3 OCHOBHBIX JIMCUUIUIMH
Mpo)eCCHOHAIBHOTO IHMKJIAa M OTHOCUTCA K 0a30BOMl ero yactu. TeopeTH4eckoil OCHOBOM
HAHODJICKTPOHUKH SIBIISIOTCS (PYHIAMEHTAIBHBIC TUCIUIUIMHBI COBPEMEHHOW KIIACCUYECKOW U
TEOpeTHUeCKOW (U3MKU (BCE MMCIUIUIMHBI Kypca oOmed (u3uku, KBAHTOBas MEXaHHUKa,
cTaTucThyecKass (Qu3uka, (QU3MKa TOMYNMPOBOJHUKOB M TOHKHX IUIEHOK W JIp.).
OKCIIEPUMEHTAIBHOM OCHOBOW HAHOARJEKTPOHMKHU SBIIOSETCS COBPEMEHHBIE TEXHOJIOTMECKUE
METO/bI, TO3BOJISIOIIME B €IUHOM IIPOIECCE pEeaTu30BBIBATh OOJBIIOE YUCIO NPUOOPOB U
KOMIIOHEHTOB, T.€. Ha MPAKTUKE OCYUIECTBUTh MPHUHIMI BBICOKOM CTENEHW HHTErpaluu
sanementoB MC. JucuummuimHa «HaHOBNMEKTpOHMKa» NaeT 3HAHUS, YMEHHUS M CIIOCOOCTBYET
OBJIaJICBAHUIO HABbIKAMU [0 OTHOIIEHHIO K OCHOBaM COOTBETCTBYIOIIEH Hay4yHOH oO0jacTu,
SBIISICTCS. WTOTOBOM JMCHUIUIMHOW 0a30BOM dYacTH MNpo(ecCHOHAIBHOTO LHKIA, a TaKxke
npeJrnoiaraeT JaibHeiiee yriyOleHHOe U3yYeHHe B COOTBETCTBYIOLIEM KypCce MarucTepcKon
nporpammbl 1o Hamnpasienuto 11.04.04 DnekTpoHMKa U HAHORJIEKTPOHUKA. DIJIEMEHTHI
npodecCHOHANbHBIX ~ KOMIETeHLUUH,  (GOpPMUPYEMBbIX  HpPU  OCBOCHHUU  JAUCLMILTUHBI
«HaHOnIeKTpOHNKAY, SBISIFOTCS 3HAUMMBIME IS OyAyiied mpodhecCuoHaIbHON AesITeNbHOCTH
BBIITYCKHMKA OakaaBpHara.

3. IInanupyemsbie pe3yabTaTbl O0y4eHHs] 10 JHCHUILUINHE, COOTHECEHHbIE C
IJIAHUPYEMbIMH pPe3y/JIbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (OPMHUPOBAHUE CIEIYIONINX dJIEMEHTOB
komrieteHuii B cootrBeTcTBUU ¢ PI'OC BO, OIl BO u npuoOpeTeHus CIEenyomuX 3HAHHMH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

Nuauxkarop
JOCTHKEHHS
KoMIleTeHIIMH (KO
U popmyaupoBka)

dopmupyemast
KoMMeTeHIus (Ko
H (pOPMYJIHPOBKA)

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
o0yueHust

OomenpodeccHoHATbHbIE KOMIIETCHIIHMU

[IK-1 Criocoben
CTPOUTH IIPOCTEUIIINE
¢usnueckue u
MaTEeMaTHYECKUE
MOJEITH TTPUOOPOB,
CXEM, YCTPOUCTB U

W] TIK-1.1. Ymeer
CTPOUTH PUBNIECKUE
U MaTeMaTUIEeCKHe
MOJIEJIH TPOIIECCOB,
npuOoOpoB, OJOKOB B
obnactu

3HaTh:

HOBBIE MaTepUajbl U BO3MOKHOCTU UX
pUMEpPEHUs B IEPCIIEKTUBHBIX
HAaHOTEXHOJIOTUSIX ISl IPOU3BOJICTBA
AIIEKTPOHUKHU;

buznyecKre OrpaHUYEHUS B TEXHOJIOTUN

g’;gi}T‘(’BOK SIIEKTPOHUKH M ho (IC)
POHHKH U HAHODTeKTPOHHIKEL POM3BOACTBA UHTEIPAIBHBIX CXEM ,a
HaHOJSJICKTPOHUKH TAKKC OrpaHUYCHUSA HA pasMCpPhl 3JICMCHTOB,
Pa3INIHOrO HaKJIa/IbIBA€MbIe MEXaHU3MOM UX paOOTHI.
(yHKIHOHAIEHOTO ® XapaKTepHbIE MACIITa0bl BETWYNH, OCHOBHBIC




Ha3HAuCHHMS, a TAKKe
HCIIONIb30BaTh
CTaHIapTHbIC
MpOrpaMMHBIE
CpeAcTBa UX
KOMITBIOTEPHOTO
MOJIEIINPOBAHUS

¢dusznyecKre 3aKOHOMEPHOCTH U KOHCTAHTHI
OTHOCSIIMECS K DTOH TUCUUININHE

na 1K-1.2.
O0sragaeT HaBBIKAMA
KOMIBIOTEPHOTO
MOJICTTHPOBAHUSI.

YMeTh:

® [POU3BOJUTH SKCIEPTHYIO OLIEHKY
CYIIECTBYIOIIMX W MEPCIEKTUBHBIX MOJIETIEH,
MaTepuaioB U TEXHOJIOTUH B LEAX UX
KCTOJI30BAHMS ISl CO3/ITaHUSI COBPEMEHHBIX
AJIEMEHTOB, PUOOPOB U YCTPOKUCTB
HAHOXJICKTPOHUKH.

® TIPUMEHSTH 3HAHUS, OJYYEHHBIE TPU
W3YYCHHH KYpPCOB (DM3MYECKHUX U
MaTeMaTUYECKUX JUCUIUILIMH TPU
PacCMOTPEHHUH BOIPOCOB, CBSI3AHHBIX C
TEOPETUYECKUMHU, SKCIIEPUMEHTAILHBIMU 1
TEXHOJIOTUYECKIMH aCTIEKTaMU Pa3pabOTKH U
M3TOTOBJICHUS HAHODJIEKTPOHHBIX TPUOOPOB U
YCTPOMUCTB.

Baagern:

e OCHOBAaMU 3HAHUH B 001aCTH 0A30BBLIX U
TUTIOBBIX TEXHOJIOTUYECKUX OTEepaLiuid
COBPEMEHHOMN HAHOARJIEKTPOHUKH, BIIAJIETh
TEPMHUHOJIOTUEN U3y4aEMOM JUCHUILINHBI,
HaBBIKAMH TPEICTABIICHUS PUOOPOB
MHUKPO3JIEKTPOHUKHU B PaMKaX COBPEMEHHBIX
MOJEIICH;

® KOMIIETCHIUSAMM JJIsl IPOBEACHUS SKCIIEPTHOM
OLICHKU CYIIECTBYIOUIUX U MEPCIEKTUBHBIX
MOJEJICH, TEXHOJIOTHUH, S3JIEMEHTOB 1
YCTPOMCTB HAHOJIEKTPOHUKH.

4.

O0bem, CTPYKTYpa U coJlepKaHue TUCIUIINHBI

OO0masi TpyIOeMKOCTh IUCIHILIMHBI COCTaBIseT 5 3aueTHBIX enuHui, 180 akagemudeckux
4acoB.

CTpyKTYpa AMCUUIIHHBI

Buab! yueOHbIX 3aHATHIA,
BKJIIOYASl CAMOCTOSITEILHYIO
padoTy CTy1eHTOB, ®OpMBI TEKYLIET0
A UX TPYTOEMKOCTH KOHTPOJIsl yCIIeBAeMOCTH
(B aKajieMHUYeCKHUX Yacax)
Tembl (pa3nenbl =% .
(p a ) b= KonTakTtHas paﬁora (I)opMa MPOMEKYTOYHOH
Ne AHCUHUILUINHBI, 3 &
S ° s aTTecTalu
HX co/iep:KaHue 5 o | o = | 5 Z
u/n O 5 E s | E =l 5 o (no cemecmpam)
=| 8| &| 2|3 % g5
= o 1) & o %8
S| 2| B| & E; =1 % ®opmbi D0 u 0T
Q
= = g & 5 Bl & (IpH HAJIMYUH)
. < o <
= 2| 2E 7S
<
dusnyeckre OCHOBEI U 3amanusa i
1 |TexHoJIOTHYECKHUE 8 |26 |6 1 14 CaMOCTOSITEJILHOM
OTpaHUYCHUS paboThl




HAHOYJICKTPOHUKH Tect mist caMOTIPOBEPKU
OVK B LMS Moodle
CucTeMbl HOHM)XKEHHOU 3ananui Lt o
CaMOCTOSITENIbHOM
pa3mepHOCTH. DPPEKTHI
paboThI
2 |KOpOTKOT0 KaHaja. 8 | 3 |12 10| 1 21
KoHnTtposbHas padora.
Pe3zonancuoe
TecT g caMonpoBepKU
TyHHEJIMPOBaHUE. WK 5 LMS Moodle
3angaHus ais
CaMOCTOSITEJIBHOU
OnHO3JIEKTPOHHUKA. AGOThL
3 |DnekTpoHHsbI TpaHncopt | 8§ | 3 | 8 | 6 | 2 18 P
KoHnTtposbHas pabora.
B HAHODJICKTPOHUKE.
TecT g caMonpoBeEpKU
OVK B LMS Moodle
3angaHus ais
CoBpeMeHHbIE CaMOCTOATEJIbHOMN
4 |nurorpaduyeckue metonsl| 8 | 2 | 4 | 8§ | 1 16 paboThI
B HAHODJICKTPOHUKE Tect nist camonpoBepKu
OVYK B LMS Moodle
2 1051 33,5 DK3aMeH
Bcero 10 |30 30 ] 7 |0,5]102,5

ConepxxaHue pa3ieioB AUCHUTNITHHBI

pasmepHocTH. DPdeKTh
KOPOTKOTO KaHaa.
Pe3onancHoe
TYHHEJIUPOBAHHUE.

Ne | HaummeHnoBanwue pazaena
Conepixanue pasjaena
/1 UCIIUILINHEI
1. | ®usnyeckue OCHOBEI U OCHOBHbBIE TEH/ICHIINH PAa3BUTHUSI TBEPAOTEIbHON
TEXHOJIOTHYECKUE AJIEKTPOHMKHU. XapaKTepHbIE TapaMeTphl. 3aKkoH Mypa.
OTpaHUYECHUS dusnuecKre OrpaHM4YCHHs B TEXHOJIOTUU MTPOU3BOCTBA
HAHOXJIEKTPOHUKHU CBUC. ®usnyeckre orpaHUYEHUs HA pa3Mephl SJIEMEHTOB,
HaKJIaJbIBa€Mble MEXaHU3MOM UX paboThl. OrpaHuyeHue
WHTETpaliy 3JIEMEHTOB.
HoBble maTepualibl 1 NPUHIMITBI KOHCTPYUPOBAHUS B
MEPCIEKTUBHBIX TeXHONMOrusAX. O6nacTu npuMeHeHus
KBAaHTOBO-Pa3MEPHBIX CTPYKTYp. [lepcrieKTUBbI pa3BUTHUSA
HaHOTEXHOJIOTHUH.
2. | Cucrembl noHmkeHHOW | OCHOBHBIE TIOHATHS (PU3MKH pa3MEPHOTO KBAHTOBAHUSI.

[TonsiTue pazmepHoro kBantoBanus. Y pasHenue llIpeaunrepa
Y €ro pelIeHHs JJIs MPOCTEUINX CITy4yaeB OTpaHUUYCHUS
OJTHOMEPHOTO JIB)KEHUSI HOCUTENEH: MPAMOYTOJIbHAs U
TpeyroyibHasi KBAaHTOBBIE AMbl. COOTHOILIEHHUS pa3MEPOB
3JIEMEHTOB W JJIMH BOJ HOCHUTENECH. DHEPreTUUECKUN CIIEKTP
CHCTEM MOHMKEHHON pa3MepHOCTU. BomHOBBIE (DyHKITHH.
[I11oTHOCTH COCTOAHUI ABYMEPHBIX, OJTHOMEPHBIX,
HYJIbMEPHBIX CUCTEM.

Kopotkokanansubie 3¢ dextsl B M/IIT cTpykTypax: CylHOCTh
U TIposiBJIeHUSI. MexaHU3MBbI MTapa3uTHBIX YTEUYeK B
KOPOTKOKAaHAJbHBIX TPAH3UCTOPaX. 3aKOHBI
MacitabupoBanus. CriocoObl moiaBneHus 3ppexTon
KOPOTKOI'O KaHaJja.

Pe3onancHoe TyHHETMPOBaHKE B IBYX0aphepHON CTPYKTYpE.
KoadpuureHTs! mpoXokAeHUS K OTPAKEHHUSL.
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BonbramnepHas xapakTepUCTHKA JIByXOapbepHOii
TYHHEJIBHOHM CTPYKTYphl. KBa3ucTanMmoHapHbIE COCTOSHHUS.

3 | OnHO2IEKTPOHUKA. Opnnoanexrponuka. KBantoBoe TyHHenupoBanue. Teopus
DJIEKTPOHHBIN KYJIOHOBCKOM Osiokabl. KyioHoBckas iecTHHIIA.
TPaHCHOPT B Knaccudukanus 1 KOHCTPYKIIMU OJTHOIIEKTPOHHBIX
HaHODJICKTPOHHUKE. puOOPOB.

TpancriopT HOCUTENEH 3apsaaa BIOJIb NOTEHIIMAIBHBIX
O0apbepoB. TuTepdepeH s 3IeKTPOHHBIX BOJH. MarHUTHBIN
s dext AaponoBa-boma. YauBepcanbHas GpiuyKTyanus
MPOBOJMMOCTH. MeXaHU3M KBaHTOBOW MPOBOJIUMOCTH B
CUCTEMaxX MOHMKEHHOU pa3MepHOCTH.

4. | CoBpeMeHHBIE Jlutorpaduueckre METOIbI HOBOTO IMTOKOJICHHUS B
auTorpaduueckue HaHOMIEKTPOHUKE. TeXHOIOrus U MaTepUaIIbl TPAAULUOHHON
METO/IbI B nurorpadun (MPOCKIIMOHHAS U KOHTAKTHAS JINTOTpadum).
HAHOJJIEKTPOHUKE JInHaMuKa pa3BUTHUS JIUTOrpapUIECKUX METO/IOB.

Jlurorpadus npenenpHOTO YasTpaduonera. UMmepcuonHas
autorpadus. DIEKTPOHHO JyyeBast Jutorpadus. Merox
npAMoOTO pucoBanus. Meron neuatu. Meton Ha ocHoBe CTM.
be3macounbie MeTO 16l HOPMHUPOBAHHS HAHOCTPYKTYP.

4.3 Conep:xxanue J1ad0paTOPHBIX padoT

JlabopaTopHasi padota 1.  BBeJeHHe B CKAHHPYIOIIYIO 30HA0BYI0 MUKPOCKOIMIO.

B xoxe BeImosHEeHUs 51TabOpaTOpHOW pabOTHI CTYAEHT 3HAKOMUTCS C (PU3MUYESCKUMHU
OCHOBaMH  METOJAa  CKaHUPYIOIIEH  30HJOBOW  MHKPOCKONUH,  BO3MOXXHOCTSIMH U
XapaKTepUCTHUKAaMU CKaHHMPYIOMIETO 30HAO0BOTO MHUKPOCKOMA, TpeOOBaHUSIMH K OOpasiam.
[IpoBomuT wW3MepeHus JaTrepajbHBIX pa3MEpOB U BBICOT penbeda MO0 HMEIOUUMCS
M300paXXeHUsIM B POTPaMMHOM 00€CIIEUeHUH CKaHHUPYIOIIEro 30HA0BOI0 MUKPOCKOIIA.

JlabopaTopnasi paGora 2.  IloaroroBka K  MNpOBeAeHHI0O  HM3MEPeHHIl  MeTOA0M
CKAHMPYIOLIel 30H10BO MUKPOCKOIUH.

B xone BbIMoOdHEHHUs J1abOpaTopHOW pabOTHI CTYAEHT MpPOBEpSEeT M YCTaHABIMBAET
oOpasel, MOArOTaBIUBAET, IPOBEPSAET U YCTAHABIMBAET UIUTYy, CIY’KAIlyl0 30HAOM. 3HAKOMUTCSA
C TPOrpaMMHBIM OOECIIEYEHHEM MHKPOCKOIA, BBIOMPACT PEKOMEHAYEMBIH JJIsi TECTOBBIX
3aITyCKOB PEXKHM.

JlabopaTopnasi pabora 3.  Iloayuyenme n300pakeHui MeTO0M CKaHHUPpYIOLIel
TYHHEJbHOH MUKPOCKOIHH.

B xoze BImomHEHU J1a00PaTOPHON pabOTHI CTYIEHT OCYIECTBIISICT IIIaBHBIN MOABOJ U
NapKOBKY HIJIbl, IOJIy4aeT TECTOBbIE M300paKEHUs B PA3JIMYHBIX pexuMmax. Mcmombsyer
IpUEMbl YMEHBIICHUS MCKOKCHUH KajJpa — HAJOXEHHE JIBYX KaJpoB, BHIOOp ONTHUMAJIBHBIX
CKOPOCTM CKaHHMpPOBaHUS M KOJMYECTBAa U3MepeHud B Touke. M3 cHaTOro Kampa
BOCCTaHABIIUBACTCSA TPEXMEPHOE H300paKEeHHUE.

JlaGoparopHnasi pabora 4. BBegeHHe B aTOMHO-CHJIOBYI0 MUKPOCKOIMIO.

B xone nmaGopaTopHOil pabOThI CTYACHT 3HAKOMHUTCS C YCTPOHCTBOM aTOMHO-CHIJIOBOTO
MHUKPOCKOINA, HPUHIUIOM pabdOThl MUKpPOCKOIA, CXEMOH XoJa Ja3epHOro  Jyda,
XapaKTepUCTHKaMH KaHTHIIEBEpa U TpeOOBaHUAM K UCCIIETyeMbIM 00pa3iam.

JlaGopatopHasi padora S.  Ilosyyenme  wu300paskeHMid  MeTOAOM  ATOMHO-CHJIOBOI
MHKPOCKOMHH.

B xone maGopatopHoil pabOThI CTYIEHT MOATOTAaBIMBAET M YCTaHABIMBAaeT oOpasell B

ATOMHO-CHJIOBOW MHUKPOCKOTI, FOCTHPYET ONTHYECKYI0 cucTteMy, nmonydaer ACM-u3o0pakeHue B
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pa3nMYHBIX pexnMmax. Ha momydeHHOM H300paKEHHH NPOBOAATCS H3MEPEHHMs JIaTepalibHBIX
pa3MepoB 0COOEHHOCTEN U BBICOTHI pesbeda.

JlaGopaTropHasi padora 6. KajnuOpoBka CKaHUPYOIIEr0 TYHHEJIbHOI0 MHKPOCKONA H
aTOMHO-CHJIOBOT0 MHKPOCKOMA.

B xone BeImosiHEHHS Tab0opaTOpHON PabOTHI CTYACHT yCTaHABIMBAET TECTOBBIM 0Opa3er]
B MHUKPOCKOI, OCYIIECTBIIET CHEMKY B peKOMEHAyeMoM pexume. [lo momyueHHOMY
N300paKECHUIO KaTMOPOBOYHOTO oOpaslia JenaeTcsl BBIBOJ O HAJIMYMA W CTEMEHU TaKHX
UCKXCHUH, KaK HEBEPHOE YBEIMYCHHE MO OCSAM X U Yy, OTKIOHEHHE OT MPSMOYTOJbHOCTU
CKaHHUPOBAHMSI, HEBEPHBIA MacIITald BHICOTHI, KpUM-3QdeKT, KpaeBble ncKaxkeHus. [IpoBoaurcs
KaTuOpOBKAa MUKPOCKOIIA, TIOCJIE YETr0 OCYIIECTBISETCS MOBTOPHASI CheMKa TECTOBOTO 00pasIia.
HckaxeHusi, ycTpaHEHHE KOTOPBIX C IOMOIIbIO KaJUOpPOBKH HEBO3MOXKHO, YCTPAHSIOTCS
WHAUBUAYAIBHO /IS KXKI0TO KaJapa METOIaMH TIOCT-00pad0TKH N300paskeHUH.

5. OOpa3oBaTe/ibHbIEe TEXHOJOTMH, B TOM YHCJI€ TEXHOJOTHH JIEKTPOHHOI0 00y4YeHHUs U
AMCTAHIMOHHBIE 00pa3oBaTebHbIE TEXHOJOTHHU, HCIOJb3yeMble NPH OCYIIEeCTBICHHH
o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B mporiecce 00yueHHs UCTIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIOTHU:

BBoaHasi 1eKUsA — 1a€T NEPBOE LETOCTHOE MPEACTABICHUE O TUCLHHUIIIIMHE U OPUEHTUPYET
CTyJ€HTa B CUCTEME M3yY€HUs JAaHHOW AUCUUILIMHBL. CTyIEHTHI 3HAKOMATCA ¢ Ha3HAYEHHEM U
3aJjauaMy Kypca, €ro pojbio U MECTOM B CUCTEME Y4eOHBIX AUCLMILIMH U B CUCTEME MOJITOTOBKU
B 1eioM. Jlaercs kpaTkuii 0030p Kypca, UCTOpHUS Pa3BUTHS HAYKU U MPAKTUKH, TOCTHIKECHUS B
9TOM cdepe, HMEHAa M3BECTHBIX YYEHbIX, M3JAraloTcs MepCleKTUBHbIE HaIlpaBJICHUS
uccinenoBanui. Ha 3ToMl €KUM BBICKA3bIBAIOTCS METOJMYECKHE M OPraHU3alMOHHBIE
0COOEHHOCTH pabOThl B paMKax JaHHOM TUCIUIUIMHBI, a TAK)KE AAETCS aHalIU3 PEKOMEHIyeMOn
y4eOHO-METOIUUECKOM JTUTEepaTyphl.

AxkanemMuydeckasi JeKuus (WM JIEKIHUS OOIIEro Kypca) — IMOCJIeI0BATEIFHOE H3JI0KEHUE
MaTepuana, OCYyIIECTBISEMOE IPEUMYIIECTBEHHO B BUJE MOHOJOra IIpernojaBaTels.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIN HAy4HBIH YPOBEHb W HACHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENbHAs apryMeHTalus, JOCTYIHAas W TIOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTHKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX J0KA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

IIpakTHyeckoe 3aHsiTHE — 3aHATHE, IMOCBAIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMH U
HAaBBIKOB U 3aKPEIJICHUIO MMOTYYEHHBIX Ha JIEKIIUHA 3HAaHUH.

JlabopaTopHble padoThl - OpraHu3aius yudeOHo! paboThl ¢ peaTbHBIMH MaTEPUAILHBIMU U
UH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEPUMEHTaNIbHAs paboTa ¢ aHAJIOrOBBIMU MOJEIISIMU
peaTbHBIX 00BEKTOB M (PU3UUECKUX SIBJICHHI.

KoHcyabTanum — BHJ Y4eOHBIX 3aHATHH, SBIAIOMIUICS OAHOW U3 (GOPM KOHTPOISL
CaMOCTOSITENIbHOM  paboThl  cTyaeHTOoB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccMaTtpuBaioTcsi HauOosiee CIIOKHBIE MOMEHTBHI IPH OCBOCHHM MaTepHaia JAUCHUILIUHBI,
IIpenoiaBaresib OTBEYAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpoLEecce
CaMOCTOSITENIbHOU PaOOTHI.

B mporuecce 00yueHsT HUCTIONB3YIOTCS CAEAYIONINE TEXHOJIOTHH 3JEKTPOHHOTO 00y4YeHHs U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH:

DNEeKTPOHHBIH Y4eOHbIH Kypc «Pu3MKa NOJYNPOBOAHMKOB W HHU3KOPa3MepHbIX
cucrem» B LMS Duexkrponnslii yausepcuter Moodle SApI'Y, B koTopom:

- TPEACTABJIEHbl TEKCThl KOHCIIEKTOB JIEKIIMM B BUJIE MPE3CHTALMI IO BCEM TeMaM

JTUCUUTLTAHBI;
- TpEeACTaBIIEHbl 3aJlaHusl s CAMOCTOATEIbHOW pPaldOThl OO0yYarommxcs MO TeMaM
JTUCUUTLTAHBI;

- OCYILUECTBISIETCA IPOBEACHUE OTACJIBbHBIX MEPONPUATHA  TEKYIIEr0  KOHTPOJIA

yCIEBAEMOCTH CTYAECHTOB;
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- TPEACTABJICHBI IIPaBUIIA IPOXOKICHHS MPOMEKYTOYHON aTTECTALUU IO JUCLIUIUINHE;
- TpeICTaBl€H CIUCOK YYeOHOM JUTepaTypbl, pPEKOMEHAYeMOH sl  OCBOCHUS

JTHCIHATIIHHEL

- mpenctaBieHa uHGopManus O ¢GopMEe W BPEMEHH IPOBEICHHS KOHCYJIbTALUH I10

JTUCIUTIINHE B PEXKUME OHJIAH;

- TOCpeACTBOM  (opyMa  OCYIIECTBIAETCS CHHXPOHHOe H  (WIM) ACHHXPOHHOE

B3aMMOJICICTBIE MEXIy OOYy4arolmMMHCS M TpenojaBareieM B paMKaxX H3yYEHUS
JUCITUTUIAHBI.

IlepeyeHs JAWLEH3MOHHOTO M (WJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOI0
obecrneyeHusl, UCIOJIb3YeMOro MPH OCYUIECTBJIEHHH 00pPa30BaTeIbHOr0 Mpolecca o
AUCHHUTUIHHE

B mporiecce ocymecTBiaeHusi 00pa3oBaTENBHOTO MPOIEcca MO AUCIUTUINHE HCITOTB3YIOTCS:
Ui (OPMHUPOBAHUS MATEPUANIOB JJISi TEKYILEro KOHTPOJS YCIIEBAEMOCTH W IPOBEACHUS
NPOMEKYTOUYHOW —aTTecTaluu, Uit (HOPMUPOBAHHS METOAMYECKHX MAaTEpHUaoB II0
JTUCLUTUTMHE:

— mnporpammbl Microsoft Office;

— rpaduueckuii penakrop Inkscape (Freeware);

— rpaduuecknii penakrop GIMP (Freeware);

— Adobe Acrobat Reader;

IlepeyeHb OCHOBHOW M [JONOJHUTEJIBHON Yy4eOHOWl JMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH «HMHTepHeT», HEO0XOAUMBIX ISl
OCBOEHHUS TUCHMUILINHBI

a) OCHOBHasI JIUTepaTypa

l.

2.

Hparynos, B. I1., OcHOBbI HAHOAJIEKTPOHUKH : yueOd. mocodue st By3oB / B. I1. JIparyHos,
N.T. HeuszBectuoiil, B. A. I'puguun, M., ®uzmarkuura, Jloroc, 2006, 494c

[yka, A. A., Hanosnektponuka : yue6. mocodue s By30B / A. A. Illyka ; mox pen. 1O. B.
I'ynseBa, M., ®uszmarkuura, 2007, 463c

Uypwuios, A. b., BBenenue B HaHOAIEKTPOHUKY : yueO. mocodue s By30B / A. b. Uypuios,
SApocnasans, Apl'Y, 2002, 132¢

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1.

bopucenko B. E. Hanoanekrponuka: Teopus u npaktuka: yaeonuk / B. E. bopucenko, A. U.
Bopo6weBa, A. JI. laaumiok, E. A. YTkuna.—3-e uzn. (31.).— M. : BUHOM. Jlaboparopust
3HaHui, 2013.—366 ¢

CMmupHoB, 0. A., OcHOBBI HaHO- B (QYHKIIMOHAJILHOW AJIEKTPOHUKH : yued. mocodue / 0. A.
Cwmupsos, C. B. Cokornos, E. B. Tutos. - 2-¢ u3n., ucnp., CII06., JTans, 2013, 310c

3ebpeB I'. V. ®usnyeckre OCHOBbI KPEMHHMEBOM HAHOAJIEKTPOHUKH : ydyeOHOe mocoOue s
By30B / I'. 1. 3e6peB. - M. : BUHOM. Jlaboparopwus 3nanmid, 2011. - 240 c.
Mapranec-lyapt, Jx.M. HaHoTexHOJIOrMM IS MHKPO- W  ONTORJIEKTPOHHKH /
x.M. Maptanec-lyapt, P. [Ix. Maptun-Ilanma, ®.Arymno-Pyena Wznanume 2-e,
nonoaeHHoe Mocksa: Texnocdepa, 2009. -368c.

KpacunoneBuer E. A. KBanToBas MexaHwKa B MPUIIOKCHHSIX K (DU3UKE TBEPAOrO Teia :
yuebHoe nocooue / E.A. Kpacnonesnes. — HoBocubupck : M3a-so HI'TY, 2010. — 355 c.
Hanoonektponnka. Yacte 1. Bemenme B HanoanekTponuky / Ilom pem. A.A.
Opaukosckoro. — M.:M3n-so MI'TY um. H.O. baymana, 2009. — 720 c. (Cep.OnexkTpoHuka)



7. Technology Roadmap for Nanoelectronics. // European Commission IST Programme.
Microelectronics Advanced Research Initiative. MELARI NANO — Editors: R. Compaid, L.
Molenkamp, D. J. Paul, 2000, 81 P.

8. B.H. Jlozosckuii, I'.C. Koncrantunosa, C.B. Jlo3oBckuil - HaHOTEXHOIOTUS B DJIEKTPOHUKE.
BBenenue B cienmanbHOCTh: YueOHoe mocodue. 2-¢ usn., CIIO.: «Jlanb», 2008.— 336 ¢

9. 10.B I'ynses, B.b.Cannomupckuii, A.A.Cyxanos, 0.4 Tkau - ®dusnueckux orpaHu4eHuUs
MUHHUMAJIBHBIX Pa3MEpPOB AJIEMEHTOB COBPEMEHHOW MHUKpOANeKTpoHukHu. // YDOH, 1984,
T.144, BBIIL.3, C. 475-495

10. K.IlIupc, A.Anamc, JI.Kan, JIx.Ilait, T.Ceiinen, d.Makrwumc. Ilon penakunueir C.3u. -
Texnonorust CBUC B 2-x kuurax. M.: «Mup», 1986.— 404 c.+ 453c.

8. MarepuanbHo-TexHUYeCKas 0a3a, He0OX0AMMAas ISl OCYLEeCTBJICHUS
00pa30BaTeIbHOIO MpoIecca Mo TUCIUNTIHHE
MarepuanpHO-TeXHUYECKass 0a3a, HEOOXOoauMas ISl OCYIIECTBIEHUsS 00pa30BaTEIbHOTO
mpoliecca 1o AUCHUIIINHE BKIIFOYAET B CBOM COCTAB CIIEUATbHBIC TOMEIICHUS:
— y4eOHble ayIUTOPUH IS TPOBEICHUS 3aHATUHN JIEKIIHOHHOTO THIIA;
— y4eOHbIe ayIUTOPUH IS TPOBECHUS PAKTHUECKUX 3aHATHI (CEMUHAPOB);
— y4eOHbIe ayITUTOPUH IS TPOBEACHUS TPYIOBBIX U UHIWBUIyaIbHBIX KOHCYIbTALIHIA;
— naboparoproe oOopynoBaHue l[eHTpa KOJUIEKTHBHOTO TMOJb30BaHMs «JlmarHocTuka
MHUKPO U HAHOCTPYKTYP»
— y4eOHblE ayAWTOPHH [UIsl TPOBEACHUS TEKYIIETO KOHTPONS W MPOMEKYTOUHON
aTTecTaluu;
— TOMEIICHHUS JUTsl CAMOCTOSATEIHbHOU PaboTHI;
— MOMEIICHUS AJIS XpaHEeHUsI U MPOPUIAKTHUECKOr0 00CTyKUBAHUSI TEXHUYECKUX CPECTB
o0ydeHusl.
CreunanbHble TOMELIEHUS! YKOMITJIEKTOBaHbI CPEICTBAMHU OOyUYEHUS, CIYKAIUMU JJIs
npezcTaBieHus yueOHoi nHpopmanuu 60JIbIION ayAUTOPUH.
[Tomemenust y1si cCaMOCTOATENbHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUsI K ceTH «VHTepHeT» M obecrneueHueM A0CTyma K
3JICKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:
JotmeHT 6a30Bo# Kadeapsl HAHOTEXHOJOTUHA B SJIEKTPOHUKE
B SI® OI'BYH ®TUAH um. K. A. Banuesa PAH, k.d.-M.H. A.b.Uypunos

(moamnucek)




IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«HaH03JIeKTPpOHHKA»

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHHUA TEKYIEro KOHTPOJIA yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAllUHM CTYACHTOB
10 JIMCUHUIIHHE

1. TunoBble KOHTPOJILHBIE 32IaHUST M MHbIE MATEPHAJIbI, HCIOJIb3yeMble B IIpoIlecce
TEKYIIEero KOHTPOJIsl yCIeBaeMOCTH

1.1.KoHTpoOJILHBIE 3aJaHNS] M HHbIE MATEPHUAJIbl, HCIIOJIb3yeMble B Mpolecce TeKyei
arTecTalnu

IIpy 1npoBeneHMM MPAKTHYECKUX 3aHATUM M IOATOTOBKE MAaTEpUAlIOB KOHTPOJIBHBIX
MEPOTPUATHIA HCIOJB3YIOTCA 3aJaHus W 3amaun w3 nocobuit [1,2] ocHoBHOW u [4,5]
JOTIOJIHUTEIIbHOM JINTEPATyPHI.

IIpumepsl 32124 17151 KOHTPOJIbHOM PadoThI

. Ax, x>0
1. Jlng dacTumbl B IIOTCHIMANbHOH sMe U (x) = B 0 rie A,B>0, mnomxyyuTh
—-Bx, x<

AOMMYCTHUMBIC 3HAYCHH A SHCPIUH.

2. Jloka3zats, 4TO A1 cocTosHui WV, (x) =Y, (x)exp (i %xj CpeIHHE 3HAYCHHsI KOOPJAUHATHI U

UMITyJIbCa CBA3aHbl COOTHOIIEHUAMHU X, =X, U D, = P, + P,
3. Ilomyuutb (QyHKIMU COCTOSHMI M ypaBHEHHE A SHepruu vactuusl £ >0 u -U,<E <0 B

HOTCHHHaHLHOﬁ sIME ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH. PaCCMOTpeTB npeaci UO —0.

U(x)
>
-a 0 a x
- U
4. Jlns NWHEHHOTO TapMOHHWYECKOTO OCHWUIATOpAa HAWTH CpelHee 3HAYCHHWE KUHETHYCCKON

suepruu T, .

5. Jlas 1ByMEpPHOro, CHMMETPHYHOI'O TApMOHUYECKOTO OCIIHUIATOpA HAWTH BOJHOBBIC (DYHKIHH U
noka3ate E, = h(o(n + l) u g, =n+1 —KkpaTtHocTb BeIpoxkaeHus, rae n=0,1,2,...

6. IlokaszaTh, YTO HHEPreTHUECKHUE YPOBHU TPEXMEPHOTO TBEPAOIrO Tela B MArHUTHOM Tojie B
(HarpaBJI€HHOM BJIOJIb OCHU Z) OIUCHIBAIOTCS YPAaBHEHHEM

E(nk.)=E(n)+E(k ):(,Hljh@ IR sink
: : 2 < 2m

v



raz€e o, = — TaK Ha3bIlBacMas MNUKIOTPOHHAd 4YacCTOTa (HpGI[HOJIaFaGTCH, qTo0

c *

HKBUIHEPIETUUECKUE TMOBEPXHOCTH B k -IPOCTPAHCTBE C(HEPUUYECKH CUMMETPHYHBL, T. €.
3 peKTUBHAL Macca MPECTABISAET COOON CKaSp).
Ilokaxute 4YTO KOHUEHTpaUUsA n,,, OJIEKTPOHOB B JBYMEPHOM KBaHTOBOM CHCTEME

OIpeACIIAACTCA BIPAXKCHUEM

n, = kTm" ZIn (1+e(EF7EH)/kT)

mh’
Paccunrars nonoxxenue ypoBHs depMu MOIyIMPOBAHHO-JIETUPOBAHHOW T'€TEPOCTPYKTYPBI
Buna AlGaAs/GaAs ¢ MWIOTHOCTBIO HocuTened n,, = 107 cm? mpu HOpMATbHBIX

TeMIlepaTypax, Mpeanoiaras, 9To BCe HJICKTPOHBI JIOKATN30BAaHbI B IIEPBOI MO30HE.
HexorepenTHslit epexo yepes ABoitHOM O6apbep. OnpenenuTs K03hPUuueHT nponyckanus
JIBOMHOTO Oaphepa COCTOSIIETO M3 JBYX ITOCIEIOBATEIHFHO PACIIOIIOKCHHBIX Ha OJIM3KOM
paccTOSIHUM TYHHENBHBIX OapbepoB. [IokazaTk 4To MOJHOE COMPOTHBIICHUE TAKOW CUCTEMBI

2 2
by il L]
2 2 2
2e°0 [l

CpaBHUTH TOJTYYEHHBIA PE3YyJIbTAT ¢ KIIACCHYCCKHM BBIPAKEHUEM, ITOTYYaeMBbIM 10 3aKOHY
Owma.

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUH VISl POBEACHUA MIPOMEKYTOUYHOM aTTecTAllUun

IIpuMepsI TeCTOBLIX 3aaHUI

Yrto 03HaAYAET NPUCTABKA KHAHO»?
a. OJIHA MWIJIMOHHAs
OJlHA MUJIIAapAHAas
C. OJHa JecsTas
HaHoyacTHUbI IPUHALIEKAT OJHOMY M3 U3MEPEHMI:
OT OJJHOTO /IO CTa HAHOMETPOB
OT OJTHOI'0 A0 ABYX HAHOMETPOB
C. OT OJHOTO J0 MUJUIMApJa HAHOMETPOB
Hano3/1eKTpoHNKA 3aHUMAETCsl CO3AaHMEM HHTEIrPAJIbHBIX CXeM € pa3MepaMm:
MEHEEe CTa HAHOMETPOB
MCHEC NCCATU ThICAY HAHOMCTPOB
C. MeEHee MUJUIMMETPA
CBeToAHOABI B OTJIMYHHU OT OOBIYHHUX JIAMII HAKAJTUBAHUSA XOPOIIH TeM, YTO OHH
a. JarT MHOI'O «TEIU1a»
JIEIIEBbIE
C. DKOHOMHUYHBIE
KBanToBas Touka — 3710...
00BEKT Ha €BKJINA0BOI IMJIOCKOCTH
TOYKAa KUIICHU S
C. HAHOKPHUCTAJUI MOIYIPOBOJIHHKA
Yro Takoe B OyKBaJIbHOM NepeBoje TepMHH ''gopcaiiT', Hemoib3yeMblil 11
MOCTPOEHHUS " TOPOKHBIX KAPT'' HAHOTEXHOJIOTHii?
YCKOpEHUe
B3TJIA]I B Oymy1iee
C. PETPOCHEKTUMBHBIN aHAIU3
I'paden — 310

IS

IS

IS

op
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11.

12.

13.

13.

14.

15.

16.

17.

a. aJMasHag IJIeHKa
YIJIEPOIHBIN HAHOMAaTEpHUall
C. Pa3HOBUIHOCTH HaHOPOOOTa
Ca0BO (yJuIepeH NPOU301LIO0 OT
TPEUYECKOTO0 «SIUII0»
KJIIMHTOHCKOTO «MST»
c. (dammum apxXuTEKTOpa
Kakumu MHCTpYMeHTaMH NMOJIb3YIOTCH HAHOTEXHOJIOTH?
ONTUYECKUM MUKPOCKOIIOM
30HJI0BBIM MHUKPOCKOIIOM
C. Jpenbio
TepMuH «HAHOTEXHOJIOTHSI» BIIEPBbIe BBeJ B 000POT:
a. Puuapn ®eitnman
. Hopuo Tanuryru
c. Opuk [dpekciep
Yro Takoe crocod mory4eHusi HAHOYACTHI «CBepXy BHU3»?
a. 00benuHAA OTAETIbHbIE aTOMBI, TOJIy4al0T HAHOYACTHUILY
b. HCXOI[HBIfI MaTcpurajl U3MCJIbYar0T 10 TCX MOP, MOKa €Tro YaCTUILIbI HC CTAHYT
HaHOpa3MEepPHBIMU
C. U3 UCXOOHOI'0 MaTcpurajia OTCCKass HCHYXKHOC, BBIACIIAIOT HAHOYACTUIY
Yro Takoe crnocod nory4eHusi HAaHOYACTHIl KCHU3Y BBepX»?
a. HCXOI[HBIfI Marcepurajl U3MCJIbYar0T 10 TCX MOP, MOKa €Tro YaCTUILIbl HC CTAHYT
HaHOpa3MEepPHBIMU
b. N3 UCXOAHOTO MaTCpuralia UCKIIIOYAIOT HCHYXXHOCAO ITOJTYUYCHUS HAHOYACTHUL]
C. HAHOYACTHUIIBI MOJIYYalOT, 00bEIUHSS OT/IEIbHBIE AaTOMBI
Kakue yueHble 3aHUMAIOTCSl M3yYeHHEM U CO3JaHHEM HAHOMATEPHAJIOB?
a. ¢dumocodsl u pusonoru
b. COIMOIOrH U S3KOHOMUCTHI
C. (U3MKH, XUMHUKH, OMOJIOTH U CHELMATUCTHI IO KOMITBIOTEPHBIM HayKaM
DyJ11epeH COCTOUT U3 ATOMOB:
a. Kuciopojaa
BOZIOpOAA
C. yriepojaa
®dyJliIepeHbl U YIJIepoAHble HAHOTPYOKH MOJIy4aloT U3:
rpadura
anmasa
c. Oymaru
HanouyacTuubl kKakoro Merajuia 3pQeKTHBHO OOpPIOTCs ¢ 0aKTepUsIMU U BUpycaMu?
xKenesza
cepebpa
C. QIIOMHUHHUS
Mukpocxembl co31a10T, GopMuUpys peabed:
a. Ha 30J0TOM IUIACTHHE
Ha KPEMHHEBOM INIACTUHE
C. Ha JIEpEeBSHHOM IUIACTUHE

IS

IS

IS

IS

Cnmcox BONPOCOB K IK3aMEHY:

dusznyeckue orpaHuueHuss B  TexHojormu npousBojactBa MC. Pasmazka kpas
SKCHOHUpPOoBaHHOM obnacTtu. TernoBoe pacmmpenue macku u MC. Chepuueckas abepparus
AJIEKTPOHHOTO JyYa.

dusnyeckue orpaHuueHus B TexHonoruu npousBoactsa MC. PaccesHue myda B pe3ucre u B
NOJyNpoBoAHUKE. BimsHue ¢aykryaunit npumecu. CTaTucTHuecKasi BOCIPOU3BOIUMOCTh

11



AN

= 0~

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.

TEXHOJIOTHYECKOT0 MpolLiecca.
du3ndyecKkue OrpaHUYCHHS, HAKJIaIbIBaéMble MeXaHu3MOM paboTel amemenTtoB HC.
Kinaccudukamnms mpudopos 1o pazmepam. CKEHIMHT TapaMeTpOB.

Ou3nyecKkue OrpaHUYCHHS, HAKJIaIbIBaéMble MeXaHu3MoM paboTel amementoB HC.
OrpanuueHus 3JeKTpodu3nueckux mnapaMerpoB. OrpaHuyeHHs Ha pa3Mepbl 3JIEMEHTOB,
00yCIIOBJIICHHBIE CUITbHBIMU JJIEKTPUYECKUMU TTOJISIMHU.

KopoTtkokanansusie 3¢ dhextsr B M/II1 Tpan3ucropax, kak anemerrax CbUC

OrpanvueHus  WHTErpauuu  3yeMeHToB.  IlpemenbHas ~ cTenmeHb  WHTETpallUU.
Temnodpusznueckne orpaHUYEHUS Ha POCT UHTETPALIH.

IIpssMoyrosnbHas kBaHTOBas siMa. TpeyroibpHas sAMa.

KBaHTOBbIE COCTOSHUS B HUTAX U TOUKAX.

[I10THOCTB COCTOSIHUM B CTPYKTYpax IOHUKEHHON Pa3MEPHOCTH.

Pe3onancuoe TynnenupoBanue. [[Byx6apeepHas cTpykTypa. KoadduimenTsr mpoxoxacHus
U OTPAXKEHUS.

TpancnopT HOCUTENEH 3apsiia BIOJIb MOTCHIMAIBHBIX O0apbepoB. da3oBas nHTEphEepeHIUS
3JIEKTPOHHBIX BOJIH.

Oddexkr AapoHoBa-boma M ero sKcmepuMeHTaIbHOE HaOMIOIeHUE. YHUBEpcaabHas
(baykTyarus IpoOBOJAUMOCTH B IPUMECHBIX IMOTYIPOBOIHUKAX.

BonbpramnepHble  XapaKTepUCTHKH  HHM3KOPa3MEpPHBIX  CTPYKTyp.  TpexOapbepHbie
MOJIYTIPOBOTHUKOBBIE CTPYKTYpPhI M CBEPXPELIECTKH. 30HHAs JUarpaMma M BOJbTaMIlepHas
XapaKTepUCTHKA MPU PE30HAHCHOM TYHHEJIUPOBAHUH

OnnosnexTpoHuka. Teopus KyJIOHOBCKOM OIOKaIbI.

Onnosnexrponuka. KyjioHoOBckas JTeCTHUIA.

Knaccu¢ukanus 1 KOHCTPYKIIMK OJTHOAJIEKTPOHHBIX MTPHOOPOB.

Muxkponutorpadus. Texnonorust u marepuainsl autorpaduu. KonraktHas nedarb U rneyarb
¢ 3a3opoMm. IIpoekuronnas neyats. CoBMEIlIEHHE.

PentrenoBckast nurorpadusi. DIeMEHTbl PEHTTEHOBCKOW ONTUKHM, UCTOUYHUKH H3ITY4YCHHUS,
pasperniaronas criocoOOHOCTb.

DNEeKTPOHHO-JTy4eBasi HAHOIUTOrpadus «IIpsSMOTo pucoBanus». Meroasl Ha ocHoBe CTM u
A®M. Meroasl eyaT.

CoBpeMEHHbBIE TEXHOJIOTUYECKHE METOAbl CO3JaHHsl HAHOCTPYKTYp U  CTPYKTYp
MOHIKEHHOW pa3MepHOCTH (SMUTAKCHUS, CEIIEKTUBHOE TpaBlIeHUE, MOAU(UKAINS HOHHBIMH
MTyYKaMH )

[Tpubops! u ycrpoiicTBa HaHOAIEKTpoHUKU. OO0IIast xapakrepuctuka. KoHCTpyKimu u
MIPUHITUIIBI PAOOTHI.

HanoTtpaH3uctpsl 1 mpuOOpHI HAHOONTOIEKTPOHUKHU

Henurorpaguuecknue MeTo bl CO3/1aHUSI HAHOCTPYKTYP U CUCTEM MOHIKEHHON Pa3MEepHOCTH
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l'[paBn.ﬂa BBICTABJICHHUA OLICHKH HA 3K3aMCHE.

B sx3aMeHanmoHHbIe OMIIET BKIIFOYAETCS [Ba TEOPETUYECKUX Bormpoca. Ha moarotosky k
OTBETY JaeTcs HE MeHee lyaca.

[lo wrToram »5K3aMeHa BBICTABISIETCS OJIHA U3 OLEHOK: «OTIUYHO», «XOPOLIO»,
«YIIOBJICTBOPUTEIILHO» HIIA «HEYIOBIECTBOPUTEIIHHOY.

Onenka «OTJIMYHO» BBICTABISETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOe U
NOJTHOE  BJaJEHHE COAEp)KaHWEM MarTepuaja UM TOHATUHHBIM  anmapatoM  (U3HKH
MOJIyIIPOBOJHUKOB; OCYLIECTBIIIET MEKIIPEAMETHBIE CBA3U; YMEET CBS3bIBaTh TEOPHIO C
npakTukoil. CTyZneHT JaeT pas3BEepHyThle, IOJHBIE W UYETKHE OTBEThl Ha BOIPOCHI
9K3aMEHAIlMOHHOTO OWjeTa W JONOJHUTENbHBIE  BOIPOCHI, COOJIOJAET  JIOTMUYECKYIO
IIOCJIEI0BATENBHOCTD IPU M3JI0KEHUM MaTepuana. ['paMOTHO HCNONb3YEeT TEPMHUHOJIOTHIO
(GU3UKN NOTYIPOBOJHUKOB U (PM3UKU KOHJEHCUPOBAHHOI'O COCTOSHUS

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPUSAM, HO OTIMYAECTCS MEHbIIEH OOCTOATENBbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOWH. B OTBeTe MMEIOT MECTO OT/ENbHbIE HETOYHOCTH
(HeCYIIIECTBEHHBIC  OIMMOKH), KOTOpPBIE  HWCIPABJISAIOTCS  CaMUM  CTYACHTOM  TIOCTe
JIOTIOJTHUTENBHBIX U (MJIM) YTOUHSIOIINX BOIIPOCOB 3K3aMEHATOPA.

OuneHka «Y10BJI€TBOPUTEIbHO» BHICTABIISETCS CTYACHTY, KOTOPBIN 1aeT HEAOCTATOYHO
NOJHBIE M TOCJENOBaTElbHBIE OTBETHI HA BOIPOCHl JK3aMEHALIMOHHOTO Owmiera u
JOTIOJTHUTEIIbHBIE BOIIPOCHI, HO IIPH 3TOM JAEMOHCTPHUPYET YMEHME BBIICINTH CYIIECTBEHHBIC U
HECYIIIECTBEHHBIE ITPU3HAKH U YCTAaHOBUTH PUUMHHO-CIICACTBEHHBbIE CBA3H. OTBETHI U3JIaraercs
B TEPMHMHAX (PU3HMKH MOJIYNPOBOJHUKOB, HO IIPU 3TOM JOIYCKAIOTCS OLIMOKU B ONPEAEICHUU U
PacKpbITUH HEKOTOPHIX OCHOBHBIX IMOHATHH, (OPMYIHUPOBKE IOJIOKEHHH, KOTOPBIE CTYAEHT
3aTPyJHSAETCS MCIPABUTh CaMoCToATenbHO. Ilpm aprymeHranmm oTBeTa CTYIOEHT HE
00OCHOBBIBACT CBOM CyXAeHHUs. Ha yacTb JOMOJHHUTENBHBIX BOIPOCOB CTYACHT 3aTpyIHSETCS
JlaTh OTBET WJIN AAE€T HEBEPHBIC OTBETHI.

Onenka «HeynoB/j1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIH AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HaHUS; OECHOPSIOYHO U HEYBEPEHHO H3jaraeT MaTepual; He
YMEET BBIIEIATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATh TEOPETUUECKUE MTOJIOKEHHUS C
IPAaKTUKOH, HE YCTaHABIMBACT MEKIPEIMETHBIE CBS3U; JONYCKaeT TIpyOble OIIMOKU IpU
ONpEACIICHUN CYILIHOCTH PACKpPbIBAEMBIX IOHSTHUM, SIBJICHWM, BCJIEICTBUE HEMOHMMAHUS HX
CYIECTBEHHBIX M HECYLICCTBCHHBIX IPU3HAKOB M CBS3€H; JACT HEIMOJIHBIE OTBETHI, JIOTUKA U
MOCJIEI0BATENbHOCTD H3JI0)KEHUS KOTOPBIX MMEIOT CYLIECTBEHHbIE U IPUHLIMIHAIbHBIC
HapyLICHHs, B OTBETaX OTCYTCTBYIOT BBIBOABI. JIONOJHUTENBHBIE W YTOYHSIOIIUE BOIPOCHI
PK3aMEHAaTOpa HE NPUBOAAT K KOPpPEKLIMHM OTBETOB cTyaeHTa. Ha OCHOBHyI dacTh
JOTIOTHUTEIIBbHBIX BOIIPOCOB CTYICHT 3aTPyIHACTCS AATh OTBET MJIU 1a€T HEBEPHBIC OTBETHI.

Onenka «HeynoBIeTBOPUTENBHO» BBICTABISIETCS TAKXKE CTYAEHTY, KOTOPBIA B3slI
9K3aMEHAIMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.

JlonyckaeTcst BO3SMOXHOCTh OJIMH Pa3 MOMEHATh YK3aMEHALIMOHHBIN OUJIeT, HO TIPU 3TOM
UTOTOBasl OLIEHKA aBTOMATUYECKH CHU)KAETCsl Ha OJJUH OaJll.
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IMpuioxenne Ne2 k padoyeil mporpamMMme JvCIHUIIIAHbBI
«HaH03JIeKTPpOHHKA»

MeToaundyecKue YKazaHusd 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

B xozxe nexumii mpernonaBaTenh M3JaraeT M pa3bsACHAET OCHOBHbIC, HanOoOJee CIOXKHBIC
MOHSTHUSI TEMbI, a TaK)Ke CBA3aHHBbIE C HEH TEOpeTHYECKHUE U MpaKTHUYeCKHe MpoOJIeMbl, JaeT
PEKOMEH/IAlMA Ha BBIIOJIHEHHWE CAMOCTOSITENBHON paboTel. B Xome nekumii oOydarorumcs
pEKOMEHIyeTCs:

® BECTH KOHCIIEKTHpPOBaHHE yueOHOr0 MaTepHarna;

e oOpamaTh BHUMAHUE Ha OMpEACICHUs TMOHATUN, (OPMYJIMPOBKU 3aKOHOB H UX
MaTeMaTUYeCKOE BBIPAXKEHHE, MOJIOKEHHSI, PACKPBIBAIOIINE COJIEPKaHUE TEX WU WHBIX
SIBIICHUA W TPOLIECCOB, HAy4YHBIC BBIBOJBI M MPAKTHYECKHE PEKOMEHAANU IO WX
MPUMEHEHHUIO;

e 3a7aBaTh MPENOJABATENI0 YTOUHSIOIIME BOMPOCHI C LENbI0 YSCHEHUS TEOPETHUECKUX
MOJI0KEHUH.

Jly1s ycnemHoro oBiajeHus: KypcoM HeoOXO0JUMO MOCeaTh Bee JEKIUHU, TaK KaK TeMaTUYeCKUui
MaTepHuall B3aMMOCBsI3aH MEXIy co00i. B cimyuasx mpomycka 3aHATHS CTYIACHTY HEOOXOIUMO
CaMOCTOSITENIbHO M3YYUTh MaTepuaj U OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI MO MPOMYIIEHHON
TeME BO BpeMs WHAMBHIyAIbHBIX KOHCyNbTanuid. Cleayer TOMHHUTh, YTO JIEKIIMOHHBIN
KOHCIEKT SIBJISIETCSl HE MaTepualioM MJisd MOATOTOBKH, a CKOpEe pa3BepHYTHIM IUJIAHOM IS
nanpHeHeil caMocTosTeNbHON MpopaboTKH MaTepuaa

[TpakTHueckue 3aHATHS — 3TO OJHA M3 AaKTUBHBIX (popm ydyeOHOro mporecca. bombras
4acTh TeM AMCHUIUIMHBI HOCUT MPAKTHUECKUW XapakTep, T.e. MPEATojaraeT pelieHUue 3aaad,
aHaJIU3 MpaKTUYeCKuX cuTyauuid. [Ipu moAroroBke K MpakTUYECKUM 3aHATHSAM O0ydarouiemycs
HEOO0XOIMMO OCBOMUTH TEOPETUYECKYIO OCHOBY IO TeME MPAKTUYECKOTO 3aHATHUS, OBITh TOTOBBIM
K TUCKYCCHOHHOMY 00CY>KIEHUIO.

NunuBuayansHOE AOMAITHEe 3a/laHue WIM KOHTPOJbHas paboTa MpPEeCTaBISIOT cOOOM
U3JI0’)KEHUE B TUCbMEHHOM BHJIE PE3YJIbTATOB TEOPETUYECKOTO aHAIN3a WM PEIICHUE 3a/Ia4H 110
omnpeneneHHol Teme. [Ipr HEOOXOJMMOCTH MTPOBOIATCS KOHCYJIBTAIMU 110 pa30opy 3aJaHui Jyis
CaMOCTOSITENIbHOM pabOoThl, KOTOPHIE BHI3BAIIU 3aTPYAHEHHUSL.

JUnisi pOBEPKM M KOHTPOJISI YCBOCHHSI TEOPETUYECKOTO MaTepualia, MPHOOPETEHHBIX
MPAKTUYECKUX HABBIKOB pa0OThl M MPOBEACHUS PACUETOB, B T€UEHHE OOy4UEHHUs MPOBOAATCS
MEPONPHSTHS TEKyIleld aTTecTalid B BHJE MPOBEPKHU BBITIONHEHUS 3aJaHUN  auis
BHEAYIUTOPHOTO PELICHUsI U KOHTPOJIbHON pabOTHI.

s caMocTosATenhbHOW pPabOThl OCOOCHHO PEKOMEHAYETCSl HCIOIb30BaTh YUYEOHYIO
JUTEpaTypy, ¢ MOAPOOHO Pa30OpaHHBIMU PEIICHUSMHU 3aJad 10 BCEM M3y4YaeMbIM pa3/ieiiaM.
[ToMuMO pEKOMEHIyeMbIX B CHUCKE OCHOBHOH U JOIOJHUTENHHOW JIUTEPATYphl K TAKOBBIM
MO>KHO OTHECTH:

1. Kpacnoneues E. A. KBanToBasi MexaHHKa B IPHJIOKEHHUSIX K (PU3UKE TBEPAOTO Tea :

yueoHnoe nocodue / E.A. KpacnonesrieB. — Hoocubupck : M3a-so HI'TY, 2010. — 355 c.

2. B.AJlammmnckuii (Pen.) - Hanoanektponuka. COOpHUK 33a4 M 33JJaHUN C OTBETaMH,

pemenusmu / M.: HUSAY MU®U, 2011. - 108 c.

Jlnst caMOCTOSATENIbHOTO 1oad0opa JuTepaTypbl B OubOimnoreke Spl'Y pexomenmyetcs
UCIIOJIb30BATh:!

1. JImunbiii kaduHer (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXKXHOCTb
noJjrydyeHus: on-line qoctyna K CUCKY BbIIaHHOM B aBTOMaTU3MPOBAaHHOM pPEXHUME JIUTEPATYPHI,
MIPOCMOTpPA ¥ KOTIMPOBAHHSI SJICKTPOHHBIX BEPCHUI W3IaHUN COTPYTHUKOB YHUBEpcUTeTa (yuebd. u
METO/1. TOCOOMS, TEKCTHI KUK | T.1.) it paboThl B «JInuHOM KaOnWHETE» HEOOXOAMMO 3aiTH
Ha caift Hayunoit 6ubmuorexku Spl'Y c mo6oif Touku, uMmeromei goctyn B Internet, B mMyHKT
MEHIO «ODJIEKTPOHHBI KaTallor»; MPOUTH NpPOLEAYpY aBTOpPU3aLMU, BBIOPAB BKIAJIKY
«ABTOpU3aIUs», U 3aMOJHUTE PECTABICHHBIC OIS HH()OPMAIIHH.
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2. DyleKTpOHHAsA OM0JMOoTEKa y4eOHbIX MaTepuanoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) coxepxut 6onee 2500 MONHBIX TEKCTOB
yU4eOHBIX W y4eOHO-METOTUYECKUX MATEPUATOB IO OCHOBHBIM H3yYaeMbIM JAHCIUIUIMHAM,
U3JJaHHBIX B YHUBepcuTeTe. JlocTyn B ceTn yHUBEPCUTETA, JINOO O JIOTUHY/TIApOIIO.
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