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1. Ilesin ocBOEHUSI AMCUUILIMHBI

[lenbio OCBOGHMS AUCHMILTMHbI «HayuHblil ceMUHApy ABISETCs (GOPMUPOBAHUE y MATHCTPAH-
TOB KOMILTeKca TPodeCcCHOHANBHBIX 3HAHUI ¥ YMeHUiT (BaeHHil) 1 yCBOGHHE MaTepuana B obnac-
TH aKTyaJlbHBIX MPOOIEM COBPEMEHHOMN 3JIEKTPOHUKH 1 HAHOBJIEKTPOHHUKH, OCHOBHBIX pusndeckux
MPUHIUIIOB, HA KOTOPBIX 0a3MPyeTCsl COBPEMEHHAs! JJIEKTPOHUKA M HAHO3JIEKTPOHHMKA, npuodpere-
HUEe MArUCTPAHTAMU 3HAHUIT 1 BLIPAOOTKA HABLIKOB B 00IACTH aKTyaJlbHbIX npo0JieM COBPEMEHHOMH
5JIEKTPOHNKH U HAHOAJEKTPOHHUKH, TPHOOPETEHHE MAarHCTPAHTAMMU 3HAHMI B 00IacTH CO3/1aHus CO-
BPEMEHHOI IEMEHTHO 0a3bI MUKPO- U HAHO3JIEKTPOHHUKH.

3agayaMy OCBOEHMsI AUCLUIUIUHBI SIBISIOTCS:

e (opmupoBaHue U yriyOlieHne 3HAHUI O TEHAEHUMSX U MEPCIEKTHBAX PA3BUTHS 5JICKTPOHUKM 1

HAHORJIEKTPOHMKH, & TAKKE CMEXKHbBIX 00/1aCTel HAYKH U TEXHUKH;
0 T1ePEI0BOM OTEYECTBEHHOM M 3apyOeKHOM HAy4HOM OMbITE B MPO(PECCHOHATLHOI cepe nesi-
TeJIbHOCTH, METOAAX Pacuéra, MPOSKTHPOBAHHS, KOHCTPYMPOBAHMS U MOAEPHU3ALIMH 3JIEKTPOH-
HOI KOMITOHEHTHO 0a3bl ¢ UCMOJIL30BAHUEM CUCTEM ABTOMATU3UPOBAHHOTO MPOEKTHPOBAHNS 1
KOMITbIOTEPHBIX CPEJICTB.

e (opMHpOBaHHE yMEHMIl NPeIaraTh HOBbIe 00IACTH HAYHHBIX MCCIIEAOBAHMH 1 pa3paboTok, HO-
Bble METOIOJOrNYECKHe MOAXO0/bI K PELIEHHIO 32/1a4 B MPO(ECCHOHANBbHO chepe AesTenbHO-
cTH;
pa3pabaTbiBaTh QU3MUECKUE I MATEMATHYECKNE MOTIETH NPUOOPOB M YCTPOMCTB SJICKTPOHHKH 1
HAHO3JIEKTPOHUKH; pa3padaTeiBaTh TEXHOJOTMYECKUE MAPLIPYThl MX W3TOTOBJICHHSL.

e OBJaZeHUE 3HAHUAMU (PU3UYECKUX TIPUHLUIIOB PAOOTHI, TEXHOJNOTUH U3rOTOBJIEHUA U METO0B
KOHTPOJISt PUOOPOB U YCTPONUCTE 3JI€KTPOHUKH M HAHODJIEKTPOHMKH.

2. Mecrto aucuumiannabl B crpykrype OOII marucrparypbi

Tucnununa «Hay4HbIH ceMuHap» OTHOCHTCA K 0a30BOM HacT onoka b1 «Jlucunruinnel
(MOZy/H)» M U3y4aeTcsi MArMCTPAHTAMU JHEBHOTO OT/ENeHHs (pakylnbTeTa HaHO- U OuOMeMLIUH-
ckux texuonoruii CI'Y, oOydarouMMKCs [0 HANpPaBIEHUIO «DJIEKTPOHUKA M HAHOIJIEKTPOHMKAY,
npod b NOArOTOBKU «JIMarHOCTHKA HAHO- U GUOMEIVIIMHCKUX cUCcTeM», B TedeHue 1, 2 u 3 yued-
HBIX CEeMeCTpOB. MaTepuan AUCLHUILUIMHBI ONUpaeTcst Ha 0a30Bble 3HAHUSA, MONYYeHHbIC MPU OCBOE-
HHUHM OCHOBHOI 00pa30BaTeNbHOMN MMPOrpaMMel OakanaBpuara, a TakKe Ha 3HAHWs, MOJydaemMbie pH
oceoenuu mucuuruud OOIT MarucTparypbl B COOTBETCTBYIOIIMX CEMECTpaxX M MCIIONB3YETCs NPy
MPOBEIEHNH HAYMHO-HUCCISNOBATEIbCKOI PadOThl, BBIMOIHEHHH KYPCOBOH 1 BBIMYCKHOI KBannQu-
KalMOHHOW padoT.

3. Komnerenuuu ody4uaromerocsi, popmupyempie B pe3y/brare
0CBOEHHsT AUCHUTLIHHbI

B pesyabrate ocBOeHUs AucLUILIIHBL «HayuHbli ceMuHapy GOPMUPYIOTCA CHENYIOLINE KOMIIETEH-
mun: OK-3, OTIK-1, OTTK-2, OTIK-3, OIIK-4, OITK-5, INK-1, TIK-2, TIK-3, TIK-4, ITK-5.

OK-3. TOTOBHOCTb K aKTUBHOMY OOLIEHHMIO C KOJUIEraMi B Hay4HO#i, NPOM3BOJICTBEHHOM U CO-
[MAJIbHO-00IECTBEHHOM cepax AesTeNbHOCTH.

OTIIK-1. Croco6HOCTh MOHMMATh OCHOBHBIE IIPOONEMbI B CBOEH MPEAMETHOI 00nacTy, Briou-
paTh METOZBI M CPEICTBA UX PELIEHHUSL.

OITK-2. Croco6HOCTb UCTIONB30BaTh PE3YJIBTAaThl OCBOEHHs AMCLMIUIMH MPOrpaMMbl MarucT-

paTypbl.



OITK-3. CriocoGHOCTb eMOHCTPUPOBATH HABBIKUA PA0OTHI B KOJUICKTHUBE, MOPOKAATH HOBBLIC
unen (KpeaTUuBHOCTD).

OITK-4. CrocoBHOCTh CaMOCTOSITENBHO TIPUOOPETaTh U MCIONIB30BaTh B MPAKTHYECKOH Jed-
TeNbHOCTH HOBBIE 3HAHUA U yMEHUs! B CBOEHT MPeMETHO# 00nacTu.

OTIK-5. T'oToBHOCTH O(POPMIISATH, MPEACTABIATD, JOKIAABIBATE U APrYMEHTHPOBAHO 3alHLIATE
pe3yJbTaThl BBINOJIHEHHON paboThl

[TK-1. ToToBHOCTE GOPMYIMPOBAT LENH U 331841 HAy4HbIX MCCIEA0BAHUI B COOTBETCTBHM C
TEHIEHLUSIMU 1 TIEPCIIEKTUBAMHU PA3BUTHUs JIEKTPOHUKHI 1 HAHOBJIEKTPOHHKH, & TAKIKE CMEKHbIX
obnacreil HAYKM U TEXHUKH, CIIOCOOHOCTb 000CHOBAHHO BBIOMPATE TEOPETHUECKUE M OKCIIEPHMEH-
Ta/bHbIE METO/IbI U CPENCTBA PeLIeHus COOPMYTMPOBAHHBIX 3a1a4.

[1K-2. CriocoGHOCTb pa3pabaTbiBaTh 53pdeKTUBHBIE ATTOPUTMBI PeleHnst CHOPMYINPOBAHHDIX
3a7a4  C MCHOJB30BAHHEM COBPEMEHHBIX A3bIKOB MPOrPAMMUPOBAHUS 1 0OECHEUHBATE HX T1PO-
rPAMMHYIO PEaIM3alHIo.

[1K-3. TOTOBHOCTb OCBAMBATDH MPUHLMIILI JIAHUPOBAHMST U METO/IbI ABTOMATH3ALHH SKCTICPH-
MEHTa Ha OCHOBE MH(POPMALMOHHO-U3MEPUTENbHBIX KOMILICKCOB KaK CPEACTBA MOBbILICHHS TOHHO-
CTH ¥ CHYKEHHsI 3aTPAT HA ero MPOBEIEHNE, OBJIaIeBATh HABbIKAMH H3MEPCHHUI B PEabHOM BpEME-
HU.

[1K-4. CiocoOHOCTb K OpraHU3aLlny U MPOBEJICHUIO SKCIIEPUMEHTAIbHBIX HcCe0BaHuI ¢
NPUMEHEHNEM COBPEMEHHbBIX CPENICTB 1 METOZ0B.

[1K-5. CriocoOHOCTb JeNaTh Hay4HO-0OO0CHOBAHHBIE BBIBOMbI 10 PE3yJIbTaTaM TEOPETHHECKIX
M SKCMEPUMEHTAIBHBIX HCCIIEI0BAHMH, 1aBaTh PEKOMEHAALMH M0 COBEPIICHCTBOBAHMIO yCTPOHCTB
M CHCTEM, FOTOBHUTH HAy4HbIE MyOIMKALNY U 3asIBKM Ha M300PETEHHSI.

B pesysibTate OCBOEHHs AUCLMILIMHBI 00yHatOLINHCA MArUCTPAHT JIOJIKEH:

e 3HATH TCHAEHLIUH U TEPCIEKTUBBI PA3BUTHA 3JIEKTPOHUKH U HAHOIIEKTPOHUKH, aKTyaJbHBIC
npo6eMbl COBPEMEHHOM JIEKTPOHUKHM M HAHOIJICKTPOHHKH, a TAKKE CMEKHbIX oOacreil HayKu
U TEXHUKH

o yMerh pa3pabaThiBaTh PUZMUECKHE 1 MATEMATHYECKHE MOJIENH IPUOOPOB 1 YCTPOHCTE COBPE-
MEHHO 3JIEKTPOHUKH U HAHOZJIEKTPOHUKH

e  BJIAJETb 3HAHUAMHU (PU3MYECKHX NPUHLUINOB PAOOTHI, TEXHOJIOIUH U3TOTOBJICHHs 1 METOAOB
KOHTPOJIs IPUOOPOB U YCTPONCTB 3JIEKTPOHUKH U HAHOJIEKTPOHHKH.

4. CTpyKTYypa U coAep:KaHHe IHCUHIIHHbI
O61as TPYA0EMKOCTb AUCLMILIMHBI COCTABIAET 4 3a4eTHbIE eAUHULbI, 144 Haca.

dopmbl TeE- N
KYLero KoH-
Buabl yueoHoii padorbi, TPOJIA ycre-
No Paszaen qaucuMNIMHbBI Ce- | Heme- | BKIIOYASI CAMOCTOSITEAb- | BAEMOCTH (HO
n/n MecTp Jis HY10 paGoTy MATHCTPAH- | HeeLsM ceme-
ceMe- | TOB M TPYAOEMKOCTb (B cmpa)
cTpa yacax) ®opmMblI IpPo-
MEeKYTOYHOM
ATTECTALUHU
(no cemecm-
pamn)
Jlex | JIa6 | Ilp | CPC
1 cemectp
1. | KBaHToBBIE€ COCTOSIHUS B 1 1 2 4 | Ompoc
CUCTeMax MOHKEHHOH pas-
MEPHOCTH




2. | Onruyeckue CBOMCTBA KBAaH- 3 2 2 Onpoc
TOBO-Pa3MEPHBIX CTPYKTYP
3. | Fopstune HocuTE M 3apsizia B 3 2 2 Omnpoc
reTepoCTPYKTYpPax C CENeK-
TUBHBIM JIETHPOBAHUEM
4. | CBepxpelueTKu 7 2 2 | Onpoc
5. | YraepoaHble HAHOCTPYKTY- 9 2 2 Onpoc
pbI
6. | Meroabl GopMUPOBAHUS Ll 2 2 Ormpoc
KBAHTOBO-Pa3MEPHbIX
CTPYKTYPp
7. | TyHHENMpPOBAHUE 3JIEKTPO- 13,13 4 2 | Ompoc
HOB 4epe3 AByXOapbepHyro
KBAaHTOBYIO CTPYKTYPY
8. | OIHOAIEKTPOHHBIN TpaHC- 17 T 2 | Onpoc.
MopT
Bcero 18 18 | 3auer
2 ceMecTp
9. | Macc-crneKkTpockonus 1 i 2 | Ompoc
10.| DekTpoHHAast MUKPOCKOIHUs 3 2 2 | Ompoc
11.| PeHTreHOCTPYKTYpPHBbIM aHa- 5 2 2 | Ompoc
3
12.| OnTrueckast CIEKTPOCKOTIHs 7 1 2 | Ompoc
13.| Cxanupyroias 30H10Bast 7 1 2 | Onpoc
MUKPOCKOTIHUsI
14.| Cxanupyromast OJM>KHeno- 9 2 2 | Ompoc
JieBasi ONTUYECKAask MUKPO-
CKOMUs
15.| Hepaspymaromne MeTObI 11 2 2 | Omnpoc
kouTpoJsiss CBY-nuanasona
16.| bmwxuenonesas CBY- 13 2 2 | KoHrpons BbI-
MHUKPOCKOTIHS MOJIHEHUsl Kyp-
COBBIX PabOT
17.| MUKpPOBOJHOBBIE U OIITO- 15 2 4 | Onpoc.
3JIEKTPOHHBIE CUCTEMBI Te-
JIEKOMMYHUKALIUI
Bcero 16 20 | 3auer.
Juddepenun-
pOBaHHbIN  3a-
4€T 1O KypcCo-
BOIi pabore
3 cemectp
18.| ITpoGiieMbl COBPEMEHHOM 1 2 9 | Ompoc
HNEKTPOHUKU DOJBIINX
MOLIHOCTEN, MUKPOBOJIHO-
BbI€ TEXHOJIOTUYECKUE U
SHEPreTHUeCKHe CUCTEMbI




19.| BricokoTemmneparypHasi 1o- 3 3 2 9 Ornpoc
JIYIIPOBOAHUKOBAs 3JIEKTPO-

HUKA

20.| BricokoTeMmnepaTypHasi 3 5 2 9 | Onpoc
CBEPXIPOBOAUMOCTD

21.| Knaccuyeckre U KBaHTOBbIE 8 7 2 9 Onpoc
JKHJIKOCTH, CBEPXTEKY4€ECTh

22.| buopanuosiokauus 3 9 2 9 Ornpoc

23.| KBaHTOBO-MEXaHUYECKOE 3 11 2 9 | Onpoc

onucaHue PU3NIECKUX
CBOWCTB aTOMHO-
MOJIEKYJISIPHBIX 0OBEKTOB
JKUBBIX CHCTEM, CaMOOpra-
HM3allMsl HA AaTOMHO-
MOJIEKYJIIPHOM YPOBHE

24.| MexaHU3MBbl [IEPEHOCA DJIEK- 3 13 2 9 | Onpoc
TPUYECKOrO 3apsizia U KUHe-
THYECKUE SIBJIEHUs B aTOMHO-
MOJIEKYJISIPHBIX CTPYKTYypax
JKUBBIX CHCTEM

[N9)
O

15 Orpoc

98]

25.| Odusuyeckre MeXaHU3Mbl
B3aUMOJEHCTBUS aTOMHO-
MOJIEKYJIIPHBIX CTPYKTYP
JKUBBIX CUCTEM C MHOPOI-
HBIMH, UCKYCCTBEHHBIMU
oObexTaMu

26.| I'enouur: 0oCHOBHBIE TpebO- 3 17 2 9 Ormpoc.
BaHMsI K reHounnam. I'eHo-
CEHCOPBI 1 OMOCEHCOPBI.

Bceero 18 54 | 3auger

Hroro 52 92

Copep:rkaHue JHCHHILIHHBI
1. KpaHTOBbBIE COCTOSIHHSI B CHCTeMAX MOHHKEHHON PA3MEPHOCTH
1.1. PacnpeniesieHne TIIOTHOCTH COCTOSTHUI B IBYMEPHBIX CHCTeMaxX (KBAHTOBBIX SIMaXx).
1.2. ITonosxenue ypoBHst PepmMu B ABYMEPHBIX CUCTEMAX
1.3. PacnipesiesieHne TJIOTHOCTH COCTOSIHHII B OMHOMEPHBIX CHCTeMaxX (KBaHTOBBIX MPOBOJIOKAX)
1.4. PacripesiesieH1e TUIOTHOCTH COCTOSIHMI B HYJIBMEPHBIX CUCTEMaxX (KBAHTOBBIX TOYKAX)
1.5. DHepreTUyecKuil CeKTp MEeJIKHUX MPUMECHBIX COCTOSIHMI B CHCTEMAX MOHMKEHHOM pasMep-
HOCTHU
1.6. DHepreTHUecKUil CIEKTP S3KCUTOHOB Banbe-MoOTTa B KBAHTOBO-PA3MEPHAIX MOIYNPOBOIHH-
KOBBIX KpUCTaJLJIax
2. OnTuueckue CBOMCTBA KBAHTOBO-PA3MEPHBIX CTPYKTYP
2.1. Criextpbl pyHAaMEHTATIBHOTO MOTJIOUIEHHUST KBAHTOBO-PAa3MEPHBIX CTPYKTYP.
2.2. IlpuMeHeHNEe KBaHTOBO-Pa3MEPHBIX CTPYKTYpP B ONTOJIEKTPOHHKE
2.2.1. BucrabuibHble ONTUYECKUE DJIEMEHTBI, SKCUTOHHbIA MEXaHW3M MOTJIOLICHHs ONTH-
YeCKOr0 U3JIy4€HHsI B KBAHTOBO-Pa3MEPHBIX TETEPOCTPYKTYPAX U €ro HCMOJIb30BAHUE B
OMCTaONIBHBIX ONTUYECKUX YCTPOMCTBAX
2.2.2. IloaynpOBOIHUKOBBIE JIa3€Pbl HA KBAHTOBO-PAa3MEPHBIX CTPYKTYpax.
2.2.3. ®oronpuemuukn MK-ananazona Ha OCHOBE KBAHTOBO-PAa3MEPHbBIX CTPYKTYP.




Topsiune HOCHTEJIH 3aPSiZIa B FeTEPOCTPYKTYPAX € CEICKTHBHBIM JIETHPOBAHHEM

3.1. TpaH3UCTOPBI C UHIKEKLIUEN TOPSTIUX SJIEKTPOHOB

3.2. TpaH3UCTOPBI HA FOPSYMX 3JIEKTPOHAX C MEPEHOCOM 3apsAaa B NPOCTPAHCTBE

CeepxpelieTku

4.1. KoMno3uuMoOHHbIE CBepXpereTku 1 Tuna, 2 Tmna.

4.2, JlerupoBaHHbIE CBEPXPELICTKH.

VriiepoaHbie HAHOCTPYKTYPbI

5.1. YraepojaHbie HAHOTPYOKH.

5.2. OyIepeHslL.

5.3. I'pacgen.

MeTtoabl GOpMUPOBAHUS KBAHTOBO-PA3MEPHBIX CTPYKTYP

6.1. Meroasl (OPMUPOBAaHMSI KBAHTOBO-Pa3MEPHBIX CTPYKTYp. QPOPMHPOBAHME KBAHTOBO-
Pa3sMepHBIX CTPYKTYP «TPAMHLMOHHBIMIY» METOAaMU (MOJICKYJISIPHO-JIy4eBas SMUTAKCHSL,
MOHHO-JTy4€BO€ TPaBJIeHHE, JEKTPOHHO-JTyHdeBas U PEHTTeHOBCKasA TUTOrpadus).

6.2. CrnoHTaHHOE yMopsI0YEHUE MOJIYNPOBOAHUKOBBIX HAHOCTPYKTYP.

6.3. KoHueHTpalMOHHbIE yIIPYrUe JOMEHBI B TBEPABIX PACTBOPAX MOJIYIPOBOJHHKOB.

6.4. Tleproanuecku haceTUPOBAHHbBIE MOBEPXHOCTH.

6.5. TToBepXHOCTHBIE CTPYKTYPbI INIOCKUX YIPYTHUX JOMEHOB.

6.6. YTopsiiou€HHble MaCCUBbI TPEXMEPHBIX KOr€PEHTHO HAMPSKEHHBIX OCTPOBKOB.

6.7. MaccuBbBI BEPTHKAIbHO CBA3AHHBIX KBAHTOBBIX TOYEK.

TyHHeIMpPOBAHHE 3JIEKTPOHOB Yepe3 ABYX0apbepHYI0 KBAHTOBYIO CTPYKTYPY

7.1. MexaHu3M rocienopaTenbHoro TynHenuposanus. Cedenne ®epmu. MexaHnsm pe3oHaHc-
HOT'O TYHHEJIUPOBAHUSI.

7.2. DHepreTUUYecKuil CrieKTp 3JIEKTPOHA B KBAHTOBOH siMe. Bpemst :KU3HM 3JIEKTPOHA B KBAHTO-
Boii sime. “EcTecTBenHas” mMpHUHa ypoBHs SHeprun B kBaHTOBOM Aime JIBKC. Biusinite pac-
cessHUs HOCUTENIe 3apsiia Ha BpeMsl J)KU3HM 3JIEKTPOHA M IIHPUHY YPOBHS SHEPIHMH B KBaH-
toBoii sime JIBKC. IIpoxosxaeHue 3ekTpoHHoi BosHbl yepes JIBKC Onu3n pesonaca.

7.3. 30HHbIE AMATPAMMBI U BONbT-amrepHble xapakrepuctuku PTJI na ocnose IBKC ¢ npsivo-
YroJIbHOI KBAHTOBOM sIMOM. 30HHBIE AMArpaMMbl U BOJIbT-amriepHble xapakrepuctuki PTIL
Ha ocHose JIBKC ¢ mapaGonnieckoil KBAHTOBOMH SIMOIA.

7.4. MHepLHOHHOCTh PE3OHAHCHOrO TyHHENUpOBaHus. Bpems tynuenuposanus uepes HbKC.
Brictpoaeiictue npudopos Ha ocHose JABKC.

7.5. MukpoanekrpoHHsie nprubopsr Ha ocHose JIBKC.

7.5.1. Crpykrypa, SKBUBAJIEHTHas CXeMa W BOJBTAMIIEPHbIC XAPAKTEPUCTHKHM TOPH30H-
TAJIbHO HHTErPUPOBAHHBIX PE3OHAHCHO-TYHHENbHBIX 110108 (PT/I).
7.5.2. CtpykTypa, SKBUBAJEHTHAsl CXeMa U BOJILTAMITEPHBIE XapaKTEPUCTUKH BEPTUKAILHO
MHTErpUPOBAaHHbIX PE30HAHCHO-TYHHENbHBIX 110108 (PT/I).
7.5.3. BunonsipHble Pe30HAHCHO-TYHHeNbHbIE TpansucTopbl (BPTT). 30HHbIE anarpamMmel.
ITonesble pe3oHaHcHO-TyHHenbHbIe Tpansucropel (ITPTT). Crpykrypa. Bosneramnep-
HBIE XapAKTEPUCTUKH.
7.5.4. UntepdepeHins 31eKTPOHHBIX BOJH B ABYXKaHAIbHOI KBAHTOBOH CTPYKTYpE.
OnHO031eKTPOHHBIH TPAHCIIOPT
8.1. Teopernyeckue OCHOBBI OAHO3JIEKTPOHUKH.
8.1.1. Teopwusi KyJIOHOBCKOI OJOKAMBI.
8.1.2. Kynonosckas nectunua. Co-TyHHETMPOBAHKE.
8.1.3. KpaHnTtoBble pasmepHbie 3QexTsl. BIusHie BHELIHNX NEPEMEHHBIX MOJIeH Ha KBaH-
TOBbIE KYJOHOBCKHE TOYKH.

8.2. TpaHCTIOPT HOCUTENIEN.

8.3. IIpuGopHBIE CTPYKTYPbI OMHOIIEKTPOHHUKH.

8.4. TIpumeHeHne OTHO3IEKTPOHHBIX NPUOOPOB.

Macc-crnekTpocKonus

9.1. Ipunuums! pabOTEI ¥ THIIbI CIIEKTPOMETPOB



9.2. CeKTOpHBIN MaCC-CIEKTPOMET]

9.3. KBaapynoJsibHBII Macc-CIEKTPOMETP

9.4. BpeMsnpoJETHBIN MACC-CNEKTPOMETP

9.5. Macc-cniekTpoMeTp ¢ npeoOpazoBanreM Dypue
10. DieKTpOHHAS MHKPOCKONMS

10.1. IIpocseunBarowias 3J1€KTPOHHAsT MUKPOCKOMNA
10.2. PactpoBast (CKaHUpYrOLas) 3JIEKTPOHHAsA MMKPOCKOIMS B PEKHME OTPaKCHHBIX
5JIEKTPOHOB, B PEKUME BTOPUYHBIX 3JIEKTPOHOB.
10.3. O’ke-31eKTPOHHAasl CIIEKTPOCKOTIHS
10.4. Meroa nudpakliuy MEAJIEHHBIX 3JIEKTPOHOB
10.5. Meton audpakiuu OTPaKEHHBIX OBICTPBIX 3JIEKTPOHOB
10.6. IToneBasi 59MUCCHOHHAs 3JIEKTPOHHAST MUKPOCKOTINS
11. PEHTreHOCTPYKTYPHBIH AHAJIN3
11.1. Merton Jlays
11.2. Meton Jlebas-Illeppepa (MeTo1 HCCIENOBAHMUS TOJHKPHUCTAIIOB).
LL.3. MeToJ MajIoyrIOBOrO PacCEsTHUSI PEHTIeHOBCKUX JIyYei.
11.4. MeToa 00paTHOTO paccessHUsl PEHTT€HOBCKUX JIyUeH.
12. OnTuyeckasi CeKTPOCKOIUS
12.1. HH(pakpacHasi CIEKTPOCKOMUS
12.2. PamaHOBCKast CIIEKTPOCKOMIUS
2.3 Bpuniro3HOBCKasl CIEKTPOCKOIUS
13. CxkaHupymoumas 30HA0BAs MHKPOCKOMHUA
13.1. ITpuHUMNbl paboThl CKAHMPYIOLIMX 30HAOBBIX MHKPOCKOMOB. CKaHMpPYIOLIME 3/ie-

MEHTBI (CKaHEpbl ) 30HIOBBIX MHKPOCKOMOB. KOHCTPYKLMM MbE30CKaHEPOB. YCTPOHCTBA
175 NPEeLU3HOHHBIX MepeMelleHnit 30Ha U o0pasua. 3aiunra 30HI0BbIX MUKPOCKOINOB OT
BHOpaLHii, akycTHUeckux wyMoB. Gopmuposanue n odpadorka C3M nzoOpazkeHuii.

13.2. CkaHupyiolas TyHHeJbHAs MUKPOCKOMMs. IIPUHIMIIEI CKAHMPYIOLEH TYHHEJIBHOT
MHKPOCKOTHHU. 30H/bl 115l TYHHEJIBHBIX MHUKPOCKOMOB. M3Mepenue nokanbHoii paboTel Bbi-
xojna. TyHHeNlbHast CIEKTPOCKOTIHSI.

13.3. CkaHMpyIOIash aTOMHO-CHJIOBast MUKPOCKOMUs. [IpuHLMIbI CKaHUPYROLIeH aTOMHO-
cuoBoit Mukpockonuu. KoHTakTHas aToMHO-cunoBast Mukpockonus. KonebarenbHble me-
TOIMKH aTOMHO-CHUJIOBON MUKPOCKOTHH. BECKOHTAKTHBIN PeKUM KOJNeOaHHI KaHTHJIEBEPOB.
«IToNyKOHTAKTHBII» PEeKUM KOJIeOaHUN KaHTUIIEBEPOB.

14. Cxanupyromasi 0JHKHENoJIeBas ONTHYECKAsi MUKPOCKOMHS

14.1. 30HALI Ha OCHOBE OINTHYECKOrO BOJOKHA. MeTOAbl KOHTPOJIS PAacCTOsHUS 30HI-

MOBEPXHOCTH B OJMIKHENOJIEBOM ONTHYECKOM MHUKPOCKOTIE.
15. Hepaspywarwumne metoabl KoHTpoasi CBU-ananaszona

5.1 H3mepenue 31ekTpoPU3NUECKUX MapaMeTPOB MaTEPUAIOB U CTPYKTYP BOJHOBOJIHBI-
MU METOJaMuU

15.2. H3mepenune napaMeTpoB MaTEPUAJIOB U CTPYKTYP MOCTOBBIMH METONAMH

5.3, H3mepeHune nmapamMeTpoB MaTepUaJIOB U CTPYKTYP PE30HATOPHBIMU METOAAMH

15.4. W3MepeHue TapamMeTpoOB MaTepuajoB W CTPYKTYp  METOJAOM  BOJHOBOIHO-
TU3JICKTPUUECKOrO pe30HaHca

15.5. H3mepeHue napamMeTpos MaTepuasos 1 CTPYKTYp aBTOJAMHHBIMU METOaMH

15.6. H3mMepeHune mapamMeTpoB MaTEepHAIOB U CTPYKTYP C MCIOJIb30BAHUEM CHHXPOHU3MPO-
BAHHBIX T€HEPATOPOB

15.7. UsMepeHne MapaMeTpoB MaTEPUaloB M CTPYKTYP C HMCIHOJB30BaHMEM (DOTOHHBIX

CBY-kpucrannos
16. bauxuenonesass CBU-mukpockonus
16.1. dusuueckue npuHLUnel ompkaenosesoi CBY-Mukpockonuu
16.1.1. CBY-MUKpOCKOMUs, UCHOJB3YIOIIAs PACTIPOCTPAHSIOILIHE TUITbI BOJH.
16.1.2. CBY-MHKPOCKOMNUS, UCIOJB3YIOLIAs HEPACTIPOCTPAHAIOLLNE THUITbI BOJIH.



16.2. Tunsl 300108 OnskHenoseBbix CBY-MUKPOCKOIOB

16.2.1. Bauxnenonesble CBU-MUKPOCKOTIBI C 30HAAMU B BUJI€ BOJIHOBOAOB € OTBEPCTUAMMN 1
00J1acTH UX MPUMEHEHMUS!

16.2.2. Bauxnenosnesbie CBU-MUKpOCKONBI ¢ KOAKCHAIBHBIMU 30HIAMMU

16.2.3. bmwxaenonessie CBU-MUKPOCKOTIBI C 30HAAMH B BUJE MAarHUTHOH METIHN CBSI3H

16.2.4. Bawxaenonesble CBU-MUKPOCKOIBI C 30HIOM B BUJI€ TUIOCKOH JIMHUK Tepeaain

16.2.5. Bnuxnenonaesbie CBY-MHUKPOCKOIBI ¢ 30HAOBBIMH CHCTEMAMU THIIA «IIETJIA CBA3ZH —
MPOBOJIOYHBIH 30HI», «METAJUIMYECKHH MITBIPb C EMKOCTHBIM 3a30pOM»

16.3. [Mpumenenue GauxHernonesoit CBU-mukpockonuu B OMONOrHH 1 MEIHLHHE
16.4. [Mpumenenune Ompkaenoesoit CBY-MUKPOCKONUKM B HAHOMHIYCTPUH
17. MHKPOBOJTHOBbIE H ONTO3JIEKTPOHHBIE CHCTEMbI TEJIEKOMMYHHUKA LM

17.1 OnTUuecKH ynpasJsieMble TaCCHBHBIE MOJYNPOBOAHKKOBbIE CBY-ycTpoiicTsa.

L7.2. Onruyecku yrpasisiemble CBU-ycTpoiicTBa Ha aKTHBHBIX MOJYMPOBOJAHHKOBbLIX
npudopax.

17.3. Ilpumenenue onrtudeckd ympasisiemblx CBY-ycTpoiicTB Ha MOJyNpOBOAHMKOBbIX
npudopax B aKTUBHBIX (PA3UPOBAHHBIX AHTEHHBIX PELIETKAX.

17.4. OnTrueckoe yrpaplieHHe CHHXPOHM3UPOBAHHBIMU MeHEPATOPAMU B PEIKMME BbIMHTA-

HUs1 CUTHAJIOB
18. Ipo6ieMbl COBpPeMEHHOI 3JIEKTPOHHKH GOJbIIMX MOUIHOCTEH; MHKPOBOJIHOBbLIE TEXHO10~
ruyecKue U YJHEePreTHYecKHe CHCTeMbl
19. BoicokoTeMnepaTypHasi NOJYNPOBOIHUKOBAS 3JIEKTPOHUKA

195 KapOun kpeMHueBast 3JIEKTPOHUKA.
19.2. Vrneponusie HaHOTPYOKH. Dymnepensl. ['paden.
20. BeicokoTeMmnepaTypHasi CBEpPXnpoBOAUMOCTD
20.1. [TpoBOAMMOCTE HOPMAJILHBIX METAJIJIOB.
20.2. Ceepxnposoanuku I u II pona,
2803, Teopus I'unzbypra-Jlannay, kBaHTOBaHME MOTOKA B CBEPXTPOBOJAHUKAX.
20.4. MarHuTHble CBOMCTBA CBEPXITPOBOJHHMKOB.
20,3, OCHOBBI MMKDOCKOTNMYECKOH Teopu# cepxmnposoanmocty  bapauna-Kynepa-
puddepa.
20.6. OCHOBBI AJIEKTPOAMHAMUKH CBEPXIPOBOAHUKOB.
20.7. D¢ dekr xo3zedcona u ero NpUMEHEHUS.
20.8. BricokoTemMneparypHasi CBEpXIPOBOJIUMOCTb.
21. Knaccnueckue 1 KBAHTOBbBIE JKUJIKOCTH; CBEPXTEKY4eCTh
21.L CBepXnpoBOAUMOCTb.

il 2 D¢ dexr MeiiccHepa.
22. buopagnoaoxanuu
2. L. O61ue cBeneHNs 0 OMONOrHYEeCKMX 00bEKTaX PaJHOJOKALHOHHOTO HAOMIOAEH S,
sl L
22.1.2. BuomexaHuKa IbIXaHHs 1 CepALEeOUeHHs YENOBeKa.
22.1.3. BpIOWIHO U FPYIHOM KOMIOHEHTHI JbIXATENbHBIX IBUKEHNH.
22.1.4. Posb rpyaHOTo 1 OPIOIIHOIO KOMIIOHEHTOB B CIIOHTAHHOM M MPOM3BOJILHOM J1bIXa-
HUU.
22.1.5. JIusneKTpuvecKre XapakTepUCTHKN OUOJOTUHECKIX TKAHEH.
22.1.6. ®usuyecKre OCHOBbI OMOPAANOJIOKALIMH,
22.2, BuopaanonokaTopsl ¢ HEMPEPLIBHBIM CUTHATIOM.
22.2.1. MOHOXpOMATHYECKUI OHOPaTUOIIOKATOP.
22.2.2. OOHapy»eHue U HISHTU(DHUKALMA JTHOAEH 32 ONTUYECKH HEIPO3paiHbIMH Mperpaiamu
C MCIIOJIb30BAHUEM KBA3WHETIPEPBIBHBIX, ICEBAOCTYYANHbBIX, HIMPOKOIMOJIOCHBIX CUTHA-
JIOB.
22.2.3. PanuoBoaHoBasi uHTeppepoMeTpus IBUKEHHH Tejla Y€JI0BEKA, CBA3AHHBIX C IbIXaHN-
eM U cepaLeOneHreM.



22.3. BuopannosokaTopel ¢ UMITYJIbCHBIM CUTHAJIOM.
22 3.1. OcoBGEHHOCTH MOCTPOEHHUs CBEpXUINPOKONoaocHbIX PJIC Onusknero paanyca aenct-
BUSl ISl PErMCTpaluy GU3HOTOTHUECKHUX MTApaMETPOB YeOBeKa.
22.3.2. JIUCTAHLHMOHHBINA KOHTPOJIb NCUXO(PHU3UONOTHYECKOrO COCTOSIHUS HEJIOBEKA C MOMO-
wbro CLITT PJIC.
22.3.3. Ucnonbzosanue CIITI-TeXHOIOrMM 1Jisl AUATHOCTHKH CEPIEHHOM M COCYINCTO CHC-
TEM 4eJIOBEKa.
22.3.4. CBepXIHUPOKONONOCHBIN pafap sl AUCTAHIMOHHOH perncrpaunu husnomnoruie-
CKUX MOKa3aTeJsieil U OOLIMX ABUraTeIbHBIX PEAKLMH YeN0oBeKa.
22.3.5. AHTEHHBI 1151 U3Jy9eHHs U TIPHeMa CBEPXLIHPOKOIOIOCHBIX CUIHAJIOB B OMOPanio-
JIOKALIMMU.
22.3.6. O6Hapy KeHue ABHXKYLIMXCS OOBEKTOB, PACIOJIOKEHHBIX 38 HEMPO3pauHbIMHU Mpe-
rpajamMmu, ¢ MOMOLIBIO BUAEOUMITYJIbCHOTO reopaaapa.
22.4. Teoperuieckie OCHOBbI PaZMOJOKALIMOHHOTO BbIACICHUS CUTHAJIOB JAbIXaHUsA 1
cepaLeOneHusl.
22.4.1. Paguosokauus >KMBbIX 00bEKTOB Ha OCHOBE MOHOXPOMATHYECKOT0 30HAUPYIOLIEro
CUTHAJA.
22.4.2. PanyoaoKauust )KMBbIX 00bEKTOB Ha OCHOBE BUAEOUMITYJIbCHBIX CUTHAJIOB.
22.4.3. BeigeneHue OUOMETPUYECKUX CUTHAIOB HA (POHE MECTHBIX MPEAMETOB B PAZMOJIOKA-
TOpE CO CTYMEHYATON YaCTOTHOM MOy JIALMEN.
22 4.4 MaTemarnueckoe MoieanpoBanue paanojokaropa ¢ CUM-curnanom npu padote
BHYTPU MOMELIEHUSI.
e 8 O6Hapy KeHNe HEMOABMKHBIX JIFOJIeH MO/ 3aBaaMK CTPOUTENIbHBIX KOHCTPYKLHNI C
MOMOIIBIO CBEPXLIMPOKOINOJIOCHOIO PaauoJIOKaTopa.
22.5.1. OcHOBHbBIE OCOOEHHOCTH 3aa41 OOHAPYKEHMUS.
22.5.2. BpiOop napamMeTpoB 30HAUPYIOLIUX CUTHAIOB.
22.5.3. CHHTE3 CTPYKTYpPbl OOHAPYKUTEIS MOJIE3HBIX CUTHAJIOB Ha (POHE OTPakKeHUi OT He-
MOJABMIKHBIX OKPY’/KaIOLIUX MPEIMETOB.
22.5.4. AHanu3 noJy4eHHOTO alrOpUT™Ma OOHAPY/KEHHSL.
22.5.5. Db exTUBHOCTD MOJABICHUS TACCUBHBIX MOMEX.
22.5.6. MakcuMu3alys SHEPreTUYeckuX NapaMeTpoB PaanoIOKaTOPOB ¢ y4eToM TpedoBa-
HUMN 3JIEKTPOMArHUTHON COBMECTUMOCTH.
23. KpaHTOBO-MexaHHu4YecKoe onucanne GU3HIeCKUX CBOHCTB ATOMHO-MOJIEKY IAPHBIX
00bEKTOB JKHBBIX CHCTEM, CAMOOPTraHH3ALHSA HA ATOMHO-MOJIEKYISIPHOM ypOBHE
24. MexaHHU3MBbI EPEHOCA FJIEKTPHYECKOr0 3apsAa H KHHeTHYeCKHe SIBJIEHUs B ATOMHO-
MOJIEKYJISIPHBIX CTPYKTYPAX KHBbIX CHCTEM
28. duznyecKkne MeXaHU3Mbl B3aUMOACHCTBHA ATOMHO-MOJIEKYJISIPHBIX CTPYKTYP #KH-
BbIX CHCTEM ¢ HHOPOIHBIMH, HCKYCCTBEHHBIMH 00beKTAMH
26. TeHounn: 0CHOBHbIE TPEGOBAHUS K reHounnam. I'enocencopobl u 6MOCEHCOPDI.
26.1. [TpuHLMNIbl QYyHKIUOHUPOBAHUS, TEXHOJIOI MU T'€HOUHIIOB,
26.2. Ocnosbl Ouonnpopmatuku, CAITP reHounnos;
26.3. OcHOBHbIE MPUHLUIBI (PYHKUHOHUPOBAHUSL, TEXHOJIOTHH, MPOEKTHPOBAHKE,
206.4. BuomMenuuuHckast jaboparopust Ha YuIie: oOL1Me NPeaCTaBIEHUs 1 MePCIEeKTHBbI
pa3sBuTUs HA Oa3e Pa3sBUTHs HAHOTEXHOJIOTHIA;
26.5. BHOMEIMLMHCKIE HAHOTEXHOJIOIUH JUIsi T€HOMArHOCTHKH, FeHOoTeparuu, nomare-
PHAJIOB, KCKYCCTBEHHOTO 3aMelIEHUs OOBEKTOB KHBBIX CHCTEM Ha aTOMHO-MOJIEKYJISIPHOM
ypOBHE



5. O6pa3oBaTebHbIe TEXHOJIOT U
B npenopasanuy aucuuriuHbl «Hay4uHblil ceMUHAPY» HCIOJB3YIOTCS CHEAYIOUIME COBPEMEH-
Hble 00pa30BaTENbHbIE TEXHOJIOTUH!
e 1H(POPMALNOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHH
e MccnenoBaTelbcKyue METOIbl B 00yHeHUH
e [IpoOnemuoe obyueHue

B coorsercrun ¢ TpedosanusiMu ®TOC BO no Hanpasnenuto noarotosku 11.04.04 «Dnexrporu-
Ka M HaHOBJIEKTPOHMKA», peaju3alusi KOMIETEHTHOCTHOTO MOJAXO/a MPEAyCMaTPUBACT LIHPOKOE
MCIIONIB30BAHME B y4eOHOM TMpPOLECCEe AKTHBHBIX U MHTEPAKTHBHBIX (DOPM MNPOBENEHHS 3aHSITHI
(KOMITBIOTEPHbBIE CUMYJISILIMHU, pa300op KOHKPETHBIX CUTYyaluii, padoTa Hajl MPOEKTamit) B COUETAHMH
C BHeayIHTOPHOI1 paboTol ¢ 1enbr0 GOPMUPOBAHHS U Pa3BUTHS MPO(ECCHOHANBHBIX HABBIKOB 00Y-
YA MXCS.
Hcnonb3oBaHue MHTEPAKTUBHBIX (OPM U METONOB OOy4YEHHsl HANPABJIEHO HA JOCTHKEHHE
psifia BaKHEHIINX 00pa30BaTeNbHbIX LEJei:
e CTUMYyIMPOBaHWE MOTHUBALMU U MHTEPECA B OCBAMBAEMOIl MPEIMETHOI 00acTi;
e [IOBbIIEHHE YPOBHS aKTUBHOCTH M CAMOCTOSITEILHOCTH 00y4aeMbIX,
e pa3BUTHE HABBIKOB aHAIM3d, KPUTUYHOCTH MBILIJIEHHS, B3aUMOJCHCTBHSA, KOMMYHMU-
KalUHU;
e CaMOpa3BUTHE U pa3BUTHE 00y4aeMbIX Onaronapst aKTHBU3ALMM MBICIUTENBHON Jiesi-
TEJBbHOCTH U JUAJIOTMUYECKOMY B3aMMOJENCTBHUIO C IpernoaaBaTesieM U IpyruMu yua-
CTHHKaMH 00pa30BaTelbHOIO NMPOLEcca.

[Tpu peanusaniy NpOrpaMMbl JUCLUIUIMHBI TPEAYCMOTPEHbBI TAKIKE BCTPEUM C MpeCTaBuTe-
JISIMU POCCUNMCKMX KOMITAaHUH.

YcnoBus Oﬁy'leﬂl/lﬂ HHBAJINJI0B H JIMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbI:

- IPeNOCTaBIEHHE HHBAIHAAM I10 3PEHHI0 MJIM CIa00BUAALIMM BO3MOKHOCTEN HCIOJIBb30BATh
KpyMHO(pOpPMATHbIE HATJISAHbIE MaTEPUAIIbI,

- OpraHu3anusi KOJJIEKTUBHBIX 3aHATHH B CTYyJEHYECKUX IPYyInax ¢ LENbi0 OKa3aHus OMO-
LK B OJy4eHUH HHPOPMALIMU HHBATHIAAM U JIMIAM C OFPaHMYEHHBIMH BOSMOYKHOCTAMH M0 310PO-
BBIO;

- MPOBEJIEHHE MHAMBUAYANBHBIX KOPPEKLHMOHHBIX KOHCYJIbTALMU Ul MHBAIMIOB M JIML C

OrpaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,

- UCMOJB30BAHNE WHIMBHUAYAIbHBIX TPaduKoB 00y4eHM s,

- UCTIOJIb30BAHUEC TUCTAHLIMOHHBIX O6p830BaTeJ'lebIX TEXHOJIOTHI

6. YueGHo-MeToauUYeCcKoe ofecrneyeHne CaMoCTosITe/IbHOH PadoThbi
marucTpanToB. OueHoYHbIe CPeACTBA A TEKYUIero KOHTPOJIs yCrneBaeMocTH, npome-
“KYTOYHOM ATTECTALIMH 110 HTOraM OCBOEHHS THCHUIJIHHBI.

B npenogaBaHuM JUCHMIUIMHBL «Hay4HBIH CEMHHAp» MCMOJB3YIOTCS y4eOHas M Hay4HO-
HcclieloBaTeNnbeKas nureparypa, UHrepHer caiiTsl, caiit 6ubanorekn CapaToBCKOTO roCyAapCTBEH-
Horo yHusepcurera umenun H.I'. HepHblieBckoro.

I[Ipennaratorcst TeMbl pedepaTos, BONPOCH! s TEKYLIErO KOHTPOJIs U MPOMEKYTOUHOIT aTTe-
CTaLUM.

CamocrosTeabHas paboTa MaruCTPAHTOB MO JUCUMIUINHE IPOBOJIUTCS B TEYEHHUE BCETO Ie-
pHO/Ia OCBOGHUs U 3aKJIHOUAETCs B YTEHUH M M3yYEHHU JIMTEPATYPbI, NOArOTOBKE K MPAKTHYECKIM
(CeMHHAPCKUM) 3aHSTHSM, B BBIMOJIHEHHH 3a1aHuil Ipernonasarens, padoTe B KOMITbIOTEPHOM KJlac-
ce uny OudIMOTEKE, UCIOIb30BAHNN HHTEPHET-TEXHOJIOTUA.




PekoMeHAYeTCs:

- JUTs1 KAYeCTBEHHOTO YCBOEHHsI MaTepuana pa3oupaTrb BONPOCH, PACCMOTPEHHbIE Ha KaXkI0M
OuEepeHOM 3aHSITHH, 10 CIEAYIOLIEro, M0 HEMOHSATHIM AETANSM KOHCYILTHPOBATLCS Y NPenoiaBa-
TeNsl, YNTaTh COOTBETCTBYIOLLYIO JINTEPATYPY,

- IPU MOATOTOBKE K CEMHHAPCKUM 3aHATUSIM MOJIB30BATHCSI PEKOMEHAALHMAMU NPENOAaBaTEA,
BeJyLIero CEMUHAPbI, TOTOBUTb KPATKHii KOHCIIEKT IO BOMPOCAM TEMbI, M3yHaTh PEKOMEHYyEMYIO
OCHOBHYIO U JOTIOJIHUTENIbHYIO JINTEPATYPY;

- 331aHKs1, KOTOPBIE JIAFOTCS MPENOAABATENIeM BO BPEMs 3aHATHI 10 OTAEIbHBIM BOIPOCAM,
00s13aTe bHbI /TS BBITIOJHEHUS, U KAUECTBO UX BBIMTOJIHEHHUS Oy/1€T NPOBEPATLCA BO BPEeMsi 3a4eTa.

[lepeueHb 3aaHUI CAMOCTOSITENLHON pabOThl, NPEASAraéMbIX MaruCTPAHTAM B XOA€ MPAKTUYECKMX

3aHATHUIL:

1. DHepreTHYECKHii CIIEKTP MEIKNX MPUMECHBIX COCTOSIHMIA B CHCTEMAaX MOHWKEHHON pasMepHO-

CTH

dotonpuemuukn MK-nnanazona Ha OCHOBE KBAaHTOBO-Pa3MEPHbBIX CTPYKTYP

TpaH3uCTOPBI HA FOPSTYUX SJIEKTPOHAX C MEPEHOCOM 3apsijia B IPOCTPAHCTBE

JlernpoBaHHbIE CBEPXPELIETKH

[TepcrieKTHBBI HCIOIBb30BaHuUS rpadeHa

MaccHBbl BEPTHKAIIBHO CBSI3aHHBIX KBAHTOBBIX TOYEK

CTpyKTypa, S3KBHUBAJCHTHAS! CX€Ma U BOJbTAMIIEPHBIE XaPAKTEPUCTUKI MOPU3OHTAIBLHO HHTEr-

PUPOBAHHBIX PE30HAHCHO-TYHHEIbHBIX anonos (PT/I)

8. TlpuMeHeHUe OIHOIIEKTPOHHBIX TIPHOOPOB

9. Macc-criektpomeTp ¢ peoOpasosanneM Pypobe

10. ITonepast 5SMUCCHOHHAs DJIEKTPOHHAST MUKPOCKOMHS

11. Metox 00paTHOrO paccesiHusl pEHTI€HOBCKUX JIy4en

12. bpuiur03HOBCKAask CIIEKTPOCKOIHS

13. KosnebareabHble METOIUKH ATOMHO-CUJIOBON MUKPOCKOITHH

14. MeTobl KOHTPOJIsl PACCTOSIHUSI 30HA-TIOBEPXHOCTb B OJIMKHENOJIEBOM ONTUYECKOM MHUKPOCKOTIE

15. MU3mepeHue napaMeTpoB MaTepHajoB U CTPYKTYp METOJOM BOJHOBOAHO-AMIIEKTPHIECKOro pe-
30HaHCca

16. Bnuxnenonesbie CBU-MUKPOCKOITBI C 30HAOM B BUJIE TUIOCKOH JIMHUM NEpeIavn

17. TIpumenenue ontuuecku ynpasisieMbix CBU-ycTpoiicTs Ha MOMyMPOBOAHMKOBBIX NPHOOpax B
AKTHBHBIX ()a3MPOBAHHBIX AHTEHHBIX PELIETKAX

18. MUKPOBOJIHOBbIE TEXHOJIOMHYECKHE U SIHEPreTUICCKUE CUCTEMbI

19. Kapbun kpeMHUEBAst S1EKTPOHUKA

20. Dddekt [xozepcona u ero npuMeHeHus

21. Dpdexr MeiiccHepa

22. OOHapy KeHHe HETOABIKHBIX JIIOZIeH MO 3aBaJIaMU CTPOUTENBLHBIX KOHCTPYKIMI € MOMOLIBIO
CBEPXIIMPOKOTIOJOCHOIO PaJMOIOKaTOPa

23. MexaHu3Mbl MEPEHOCa HNEKTPUUECKOr0 3apsia U KHHETUYECKHUE SIBIICHUS] B ATOMHO-
MOJIEKYJISTPHBIX CTPYKTYPaX >KUBBIX CUCTEM

24. CAIIP renouunos

25. BuoMeauIIMHCKHNE HAHOTEXHOJIOTUY AJIsi TEHOAMArHOCTHKU, TeHOTeparnu

S O% A g 109 1

[Ipy peanu3anyy MPOrpaMMBbl JUCLUMIITHHEI «HaydHbIi ceMuHap» MarucTpaHTam rpejara-
eTCsl IOArOTOBUTH pedepaT B KasKIOM CEMeCTpe.

HDHMeDHblﬁ MEePEeUYCHb IpeaaaracMbix TCM D€(b€DaTOB:

1 cemectp
1. KBaHTOBBIE COCTOSIHUS B CUCTEMAX IOHWKEHHON PasMEPHOCTH



Ornruueckre CBOMCTBA KBAHTOBO-Pa3MEPHBIX CTPYKTYP

Ceepxpelerku

VYriaepoaHble HAHOCTPYKTYPbI

Merobl GOpMHUPOBAHUSL KBAHTOBO-PA3MEPHBIX CTPYKTYP

TyHHeIUpOBaHHE JIEKTPOHOB Yepe3 ABYXOapbepHYI0 KBAHTOBYIO CTPYKTYpPY
OnHO3NEKTPOHUKA

SOy Wl LD

2 cemectp
Macc-crnekTpOCKOIUst

DeKTpOHHAsE MUKPOCKOMUS

PeHTreHOCTPYKTYPHBIN aHAJIU3

OnTuyeckas CrieKTPOCKOIHUs

CkaHupyrolasi 30H10Basi MUKPOCKONHA

Cxanupyroiasi OJIMKHETI0NeBast ONTUYECKast MUKPOCKOTIHSI
Hepaspywaroume meroas! kontposs CBY-guanasona
bmwxuenonesass CBY-Mukpockonus

MUKPOBOJIHOBBIE H ONTO3JIEKTPOHHBIE CUCTEMbI TETEKOMMYHHUKALMH

3900 0N W s b9l b s

3 cemecTp
IIpoGnemMbl COBpEMEHHOH JIeKTPOHUKH OOJIBbLINX MOIIHOCTEH

BricokoTeMmnepatypHasi NOJIyNpOBOAHUKOBAS SJIEKTPOHUKA

BricokoTemnepaTypHasi CBEPXIPOBOAUMOCTD

Knaccuueckue 1 KBaHTOBBIE JKUIAKOCTH, CBEPXTEKYUIECTh

buopannonokauus

[puHuunmne! GyHKLIUOHUPOBAHUS, TEXHOJOIMHU T€HOYUIIOB

BromMennMHCKUE HAHOTEXHOJOTHH JUIsl TEHOMArHOCTHKHY, FeHOTepanuu, OHoMaTepuanos, 1e-
KYCCTBEHHOI'O 3aMELICHU OOBEKTOB JKMBBIX CUCTEM Ha ATOMHO-MOJIEKYJIAPHOM YPOBHC

e e

Pedepars! BHINONHAOTCA MOA PYKOBOACTBOM MPENOAABATENsI U AOJIKHBI CONEPKATL SJIEMEHTDI
NUTEPaTYpPHOro 0030pa Mo TeMe, aHaM3a B COOTBETCTBUM C KOHKPETHOH creun(ukoi BLIOPAHHOH
TeMbl. PedepaTel clieyeT BBINOJHATh B TEUEHHUE BCErO CEMECTPa C NMepUOAMYECKUM o0cykIeHHeM
pPe3yJbTaTOB C MPENOJaBaTENIEM.

B xoze 0CBOEHMs TUCLUITIMHBI MATHCTPAHTBI BBIMOJIHSIOT 1 KypcoByo padoTy BO 2-M ceme-
cTpe.

[IpuMepHbIil MepevyeHb NPeIaraéMblX TEM KYPCOBBIX padoT:

1. YraepoaHble HAHOCTPYKTYPbI

2. TyHHENIUPOBAaHHE 3JIEKTPOHOB Uepe3 ABYXOapbePHYI KBAHTOBYIO CTPYKTYPY
3. Macc-crnekTpocKonus

4. DnexkTpoHHasi MUKPOCKOMUS

5. PeHTreHOCTPyKTYpHBIN aHaJIU3

6. Cxanupyroias 30HA0Basi MUKPOCKOIIHsI

7. Hepaspywaromue Metoasl kKontposs CBY-nuanasona

8. Bbmwkuenosnesas CBY-muxpockonus

9. MuUKPOBOJIHOBBIE U ONTOJIEKTPOHHBIE CUCTEMbI TEIEKOMMYHUKALIH

KypcoBble paBOThI BBITOJHSIOTCS O PYKOBOACTBOM HAyYHBIX PYKOBOJIMTENEH MaruCTPaHTOB
U IOJIKHBI COZIEPIKaTh 3JIEMEHTBI JINTEpPaTypHOro 0030pa No TeMe, ONMUCAHUE POBOANMBIX HCCIIE0-
BaHMIl M UX Pe3y/NbTaThl, aHAJIM3 TTOJYYEHHBIX pe3yabTaToB. KypcoBble paboThl CIENYET BHIMOIHATE



B TEUCHUE BCEro CEMECTPa C MEPUOAMYECKUM OOCYKIEHUEM PE3YJIbTATOB C HAYYHBIM PYKOBOAHTE-
JeM.

[IpoMexyTOYHas aTTecTalus NpoBoaAUTCs B hopme 3adeTa (1,2 1 3-ii cemecTpsi).
ITo kypcosoii pabore npoBoantcs guddepeHunpoBaHHbIN 3a4€T (2 cemecTp).

KoHTpoJibHBbIE BONPOCHI ISl IPOBEAEHUsI POMEKYTOUHOH ATTECTALMH 110 HTOTAM 0CBOeHM

AUCHHIIIHHbI

1 cemecmp

LI PN —

PacrnipesieNieHre MIIOTHOCTH COCTOSIHUI B IBYMEPHBIX, OJTHOMEPHBIX U HYJIbMEPHbIX CUCTEMAX.
Onruueckue CBONCTBA KBAHTOBO-PAa3MEPHBIX CTPYKTYP

TpaH3UCTOPBI C MHKEKLMEH ropsAYuX 3JeKTPOHOB. TPaH3UCTOPBI HA TOPSAUUX DJIEKTPOHAX € M-
PEHOCOM 3apsifia B IPOCTPAHCTBE

4. Ceepxpeurerku. KOMIo3uLMOHHBIE cBepXpelneTku | Tuna, 2 Tuna. JlernposaHHbie CBepXpeLer-
KH.

5. Yrnepoansle HanoTpyOku. Dymnnepensr. I'paden.

6. CrOHTaHHOE YIOPsI0YEHHE TIOTYIPOBOJHUKOBBIX HAHOCTPYKTYP. KOHIEHTPALIMOHHBIE yNIpyTHe
JOMeHBI B TBEP/bIX PACTBOPAxX MOJIynpoBOAHUKOB. Ilepuoauyecku paceTupoBaHHbIe MOBEPXHO-
cru. [ToBepXHOCTHBIE CTPYKTYPBI MJIOCKUX YIPYTUX JOMEHOB. Y MOPsIIOYEHHbIE MACCUBbBI TPEX-
MEPHBIX KOT€PEHTHO HAIPSKEHHBIX OCTPOBKOB. MacCHBBI BEPTHKAJIBHO CBA3AHHBIX KBAHTOBbIX
TOYEK.

7. TyHHeIupOBaHUE JIEKTPOHOB Yepe3 ABYXO0apbepHYIO KBAHTOBYIO CTPYKTYPY.

8. “EcrecTBeHHas” LIMPWHA YPOBHs SHepruu B kBaHTOBOM siMe JIBKC. BausiHue paccesHus HOCH-
Teneit 3apAna Ha BpeMsl KM3HHU 3JIEKTPOHA U IIUPHHY YPOBHS SHEPruM B KBaHTOBOM sime JIBKC.
IMpoxoskaenue snekTpoHHoN BosHbl uepe3 JIBKC BOnu3u pesonanca.

9. HMHepUMOHHOCTb PE30HAHCHOIO TYHHEUPOBAHHSI.

10. CtpykTypa, 3KBUBAJIEHTHAsl CXeMa M BOJILTAMIIEPHBIE XaPAKTEPUCTHKN TOPU30HTANILHO HHTEr-
PUPOBAHHBIX PE30HAHCHO-TYHHENBHBIX THOJIOB.

11. CtpykTypa, 9KBUBAJIEHTHAs CX€Ma M BOJbTAMIIEPHbIE XaPAKTEPUCTHKH BEPTHKAIBHO HHTEPH-
POBaHHBIX PE30HAHCHO-TYHHEJIbHBIX TUOIOB.

12. OnHO3JeKTPOHHBIN TpaHCHnopT. TeopeTnyeckre OCHOBBI OJTHOJIEKTPOHHUKH.

13. Teopust KyJOHOBCKO# Onokanasl. Kyj1oHOBCKas JIECTHHULIA.

14. Co-tynnenuposanue. Ksanrosele pasmepHble 3(Q(exTrl. BusHyue BHELHUX NEPEMEHHBIX MOJICH
Ha KBAHTOBbIE KYJIOHOBCKUE TOYKH.

15. IIpuGopHBIE CTPYKTYPBI OAHOJIEKTPOHUKY. IIpHMEHeHe OAHO3IEKTPOHHBIX TIPHOOPOB.

2 cemecmp

1. Tlpocseunparoimas 3J€KTPOHHAsSE MUKPOCKOTIHS

2. PacrpoBast (CKaHUPYOLIAsi) 3EKTPOHHAS MUKPOCKOTIHSI: B PEKUME OTPAKEHHBIX SJIEKTPOHOB, B
pesKuMe BTOPHUHBIX 3JIEKTPOHOB.

3. Oke-3NMeKTPOHHAsH CIIEKTPOCKOIHUS

4. Onruueckast criekrpockonust. MH(pakpacHas CEKTPOCKOITHUS

5. PaMaHOBCKast CrIEKTPOCKOMNUsL. bpuiirooHOBCKast CIIEKTPOCKOIHS

6. CKaHMPYIOLINE JIEMEHTBI (CKaHEePbl) 30HAOBBIX MUKPOCKONOB. KOHCTPYKLIMH MbE30CKAHEPOB.
YeTpoiicTBa 1ist TPELM3UOHHBIX epeMelleHni 3011a 1 o0pasua.

7. Cxanupyromiasi TyHHeNbHas Mukpockonus. TyHHeIbHast CIIEKTPOCKOTIHSL.

8. CkaHupymoliasi aTOMHO-CHJIOBas MUKPOCKOMNHUsA. KOHTAaKTHASI aTOMHO-CHIIOBAst MUKPOCKOTIH.

9. KonebarenbHble METOAUKHA ATOMHO-CUJIOBOM MUKPOCKOTIMH.



10. binxnenonesas CBY-mukpockonus. bamwknenonessie CBU-MHKPOCKOMBI ¢ KOAKCHATBHBIMH
30HAAMMU.

11. MUKPOBOJIHOBBIE U ONTO3JIEKTPOHHBIE CUCTEMbI TEIEKOMMYHHUKALIH

12. OnTruecku ynpasisieMble TaCCUBHbIE NoNynpoBoaHuKoBbie CBY-ycrpoiicTsa.

13. Ontuuecku ynpasisieMble CBY-ycTpoiicTBa Ha aKTUBHBIX MOJIYITPOBOAHUKOBBIX MpHOOpax.

14. Ilpumenenue ontudecku ynpasisembex CBYU-ycTpoicTB Ha MonynpoBOAHUKOBBIX MTPUOOPAX B
aKTUBHBIX (Pa3MPOBAHHBIX AHTEHHBIX PeIleTKax.

15. OnTudeckoe ynpaBjieHHe CUHXPOHU3UPOBAHHBIMU T'€HEPATOPaMH B PEIKUME BbIYUTAHMS CUTHA-
JIOB

3 cemecmp

1. IIpoOnembl COBpEMEHHOH 3JIeKTPOHUKH OOJIBIIMX MOLIHOCTENH; MUKPOBOJHOBBIE TEXHOJIOIMYE-
CKHE M SHEePreTUYECKUEe CUCTEMBI
BricokoTeMmnepaTypHast TIOJIyIIPOBOIHHUKOBAS 3IEKTPOHHKA
KapOun kpeMHHEBast SJIeKTPOHHKA.
BricokoTemMmnepaTypHas CBEpXIPOBOAUMOCTh
OCHOBBI MUKPOCKONIMUECKOH Teopuu cBepxnpooaumoctu bapnuna-Kynepa-1llpuddepa.
D dexr xo3edcoHa u ero npuUMeHEHHUsI.
Knaccuueckne n KBaHTOBbBIE )KMJIKOCTH, CBEPXTEKY4eCThb
Dddext MeticcHepa.
JMonekTpuyecKkue XapakTepUCTUKN OMOJOrMYECKUX TKaHEeH.

. PusnuyecKkue OCHOBBI OUOPATUOJIOKALUHY.

. PannosonHoBas unTephepoMeTpust IBUKEHUH TeNa Yel0BeKa, CBsI3aHHbBIX C JIbIXaHUEM H Cep-
eOueHneM.

. Ucnonbzosanne CHIII-TexHOIOrMM A1 IMArHOCTUKH CEPIEYHON M COCYTUCTON CHCTEM Yesio-
BEKa.

. Pagnonokauus :kuBbIx 0OBbEKTOB HA OCHOBE MOHOXPOMATHYECKOTO 30HAUPYIOLIErO CUrHaIa.

. Panpnonoxauust >kMBEIX OOBEKTOB Ha OCHOBE BUIEOUMITYJIbCHBIX CHIHAJIOB.

. KBanToBo-Mexann4eckoe onucanne YU3NIeCKux CBOMCTB aTOMHO-MOJIEKYJISIPHBIX OOBEKTOB
JKMBBIX CUCTEM, CAMOOPraHU3alMs Ha aTOMHO-MOJIEKYJIIPHOM YPOBHE

. MexaHn3Mbl IepeHoca 3JIEKTPUUYECKOT0 3apaaa U KHHETHIECKHE SIBJICHHsI B aTOMHO-
MOJIEKYJIIPHBIX CTPYKTYPaX JKUBBIX CUCTEM

17. ®usnyeckue MEXaHU3Mbl B3aUMOJIEHCTBUSI aTOMHO-MOJIEKYJIIPHBIX CTPYKTYP JKUBBIX CUCTEM C

MHOPOAHBIMU, UCKYCCTBEHHBIMU 00bEKTaMHU

18. 'eHouun: oCHOBHBIE TPeOOBAHUS K MEHOYHMITAM

19. OcHoser Ouonnpopmatuku, CAIIP reHOYMNOB;

20. I'eHOCEHCOPBI U OMOCEHCOPHI
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7. laHHbIE 1151 yueTa ycneBaeMocTH ctyaenTos B BAPC

Tabnuua 1. Tabnuna makcuManbHBIX OAJJIOB MO BUAAM Y4eOHOMH IesITebHOCTH B CEMECTeE .

1 2 3 4 3 6 7 8 b
ABTOMaTH- Hpyrue
Jlabopa- |[Ipakruue-| CamocTosi- Bunbl | [Ipomexy-
3UPOBAHHOE = ‘
Cemecrp | Jlekunu | TopHBIE |CKHE 3aHs-| TelbHAs recTpopa. |V IEOHOH | TOURAs Hroro
3aHATHA THS pabora mfe AesATelb- [aTTeCTalHs
HOCTH
1 0 0 40 10 0 20 3 100
2 0 0 40 10 0 20 30 100
3 0 0 40 10 0 20 30 100




Ipozpamma oyenuanusn yuedHoil desmelbHOCMU CHLYOCH

1-3 cemecTp

Jlexuuu
He npenycMoTpeHsl.

JlabopaTopHbIe 3ansATHS
He npenycMoTpeHsL.

IIpakTHyeckue 3aHATHSA:
ITocelraeMoCTb:

He menee 91% nexuuii — 20 Oanaos

oT 61% 1o 90% nexuuit — 10-19 dannos
ot 31% no 60% nexumii — 5-9 Gannos
menee 30% nexuumii — 0-4 Oanna

VYuactue B 00CYKIEHUU TEM NMPAKTHYSCKUX 3aHATHH!
ne menee 91% tem — 20 Oasnnos

ot 61% 10 90% Tem — 10-19 Gannos

ot 31% no 60% tem — 5-9 GajuioB

Menee 30% tem — 0-4 Oayuta

CamocrosTeabHast padoTa
¢ IlpaBunbpHOE BBIMOJNHEHHE HE MeHee 91% 3ananuii
Ha CaMOCTOSITEIbHYIO padoTy — 10 OannoB
e Brimonnenue ot 61% mo 90% 3amanuii — 7-9 Oamios
e Brmonnenue ot 31% no 60% 3aganuii — 4-6 6amios
e Brimonnenue menee 30% 3aganuii — 0-3 Oania

ABTOMATH3HPOBAHHOE TECTHPOBAHHE
He npenycmoTtpeno.

JIpyrue Buabl y4eGHOH 1esiTeIbHOCTH:
Pedepar - ot 0 no 20 Gannos

[IpomexyTounast arrecraums (3a4€r)

Ecnu Bo BpeMsi TeOpeTHUecKoro 3auera HabpaHo MeHee 1/3 0T MaKCHMaNbHOTrO KOJIMYECTBa
OamnoB (30 OanyioB) MO MPOMEXKYTOUHOM aTTeCTallMU B CEMECTPE, TO 3a4eT CUUTAETCs HECAAHHBIM.

Takum 00pa3oM, MakCUMaJIbHO BO3MOXKHAsl CyMMa OaijioB 3a BCE BUJBI Y4€OHOIl AesITENbHO-
CTH CTYJIEHTA 3a OJIMH CeMecTp 1o nucuurnie «HayuHelit ceMunap» cocrasnsier 100 Hannos.

[lepecueT mony4eHHOM CTYAEHTOM CyMMBbl OajioB no aucuunianne «Haydubiii cemunap» B
OLIEHKY (3au4€T) OCYLIEeCTBIISIETCS] B COOTBETCTBUH C TabiuLei 2:

Tabnuua 2. [lepecuer nony4eHHOI CTyJEHTOM CyMMBbI OaJJIOB MO AMCLHUTIIMHE B OLIEHKY.

60 Gasos u Gosee «3auTeHo» (mpu HeauPpepeHUHPOBAHHOI OLIEHKE)

MenbLie 60 6amios «HE 3aYTEHO»




Tekylue UHIUBUAYAJIbHO HaOpaHHBIE CTyAEHTaMH Oaljibl JOBOAATCA N0 WX CBENEHUs 2 pasa
3a CEMEeCTp: B CEpeAUHE U B KOHLIE CEMECTPA.

OueHka CTyJIeHTaM, YCIeNnHO MPoLeaAnnM 00yyeHHe Mo AUCLUIUINHE, MOKET ObITh MPOCTaB-
neHa 0e3 cayd MMM 3a4€Ta Ha OCHOBAHUM PEHTHHTOBON OLIEHKHU IO PELUEeHUIO NPEenoaaBaTess.

Tabnuua 3. Tabnuua MakCUMaJIbHBIX OAJUIOB MO BUAAM y4eOHOIl IeATeIbHOCTH B CEMECTPE MpH
BBITIOJIHEHUH KYPCOBOMH padOThI.

1 2 3 4 5 6 7 8 9
rue
ABTOMATHU- Apy
JlaGopa- |IIpakruue-| Camocrosi- Buabl | [Ipomerxy-
3UPOBAHHOE B ;
Cemectp | Jlekuun | TOpHBIE |CKHE 3aHs-| TeJbHas recTiDopa- |V 1EOHOA | TOUHAA Hroro
3aHATH THS pabora Hlfe JiesiTelb- [ATTeCTalusA
HOCTH
2 0 0 0 40 0 40 20 100

IIporpaMmma oueHHBAHUSI Y4eOHOH AeATEIbHOCTH CTYIEHTA

2 cemecTp

Jlekuun
He npenycMmoTpeHsl.

JIaGopaTopHbie 3aHATHS
He npenycmoTpeHsl.

IIpakTuyeckue 3aHATHS:
He npenycMoTpensl.

CamocrosiTesibHast padoTa

KoppeKkTHOCTB BBINOJHEHHUs 3a1aHU

PYKOBOIHUTENST KYPCOBOM pabOThI

Ha BCEX HTarax eé BBITOJIHEHHUs B COOTBETCTBHH ¢ ruiaHom -0-40 Ganyos

ABTOMaTHBI/IpOBaHHOC TECTHPOBAHHE
He npenycmoTpeHo.

JIpyrue Buabl yueOHOMH 1esATe/IbHOCTH:

HayuHo-uccnenoparensckas padora

0 TeMATHUKe KypcoBOit paboTsl - 0-20 Gamios

BricTynnenue ¢ JOkIaoM Ha CTyieHUeCKO# KoHpepeHumnn — 0-20 Oasios

HpomexyTouHasi arrectauus (3a4€T ¢ OLEHKOH)

ITpomexKyTo4Hast aTTeCTaLMs POXOAUT B Hhopme MyOnHIHOI 3a1uThl KypcoBoit padoter. IIpn
5TOM OLIEHUBAETCS BBICTYIJIEHUE CTYIEHTA Ha 3aIIUTe, TPAMOTHOCTb OTBETOB Ha BOMPOCHI, & TAKIKE
Ka4ecTBO OopMIIeHHs KypCOBOM paboThI.

PamkupoBaHUe OTBETOB CTYJEHTOB NP MPOBEAECHUN TPOMEKYTOYHOM aTTECTALIMK:
3alIUTa HA «OTIIMYHO» — 11-20 6a10B

3amuTa Ha «xopouo» — 7-10 6annos

3alIMTa HA «YJIOBJIETBOPHUTEIBHO» — 4-6 0aJ1JI0B



HeyI0BJIETBOpHTEbHAs 3amuTa —0-3 danua

Taknm 0GpasoM, MAKCUMaIbHO BO3MOXKHAsi CyMMa 0annoB 3a BCe BUIBI y4eOHOI AesTenbHo-
CTM CTYJIEHTa 3a OJMH CEMECTp MO KypCoBoOii paboTe B paMKaX AMCLMUIIIHHBI «HayuHblil cemunap»
cocraisier 100 Ganios.

Ilepecuer MoJydeHHOI CTyAEHTOM CyMMBI GaJlIOB MO KypCOBOii padoTe B pamKax JAUCHHILIN-
ubl «HayuHbIil ceMUHap» B OLEHKY, BHICTABIAEMYIO B 3a4€THYIO BEIOMOCTb M 3a4ETHYIO KHINKKY,

OCYILIECTBJISIETCS B COOTBETCTBUM ¢ Tabmuueit 4:

Ta6auua 4. [Tepecuer Moay4eHHON CTYIEHTOM CyMMBI OaJlIOB MO KypPCOBO# paboTe B OLEHKY.

60 - 100 Hamnos «OTJINYHOY / 3aUTEHO

50 - 59 Gannos «XOpOoLIO» / 3a4TEHO

30 - 49 dannos «yJOBJIETBOPUTENBHOY / 334TEHO
menbiie 30 OamioB «HEYIOBJIETBOPUTEIIBHO» / HE 3a4TEHO

3auéT 110 KypcoBoil paboTe MOKeET ObITh MPOCTABJIEH CTyNEHTy Oe3 myONHYHOMN 3alUThl TPH YCIIO-
BUH YCIIELTHOIO BBICTYILIEHHUs HA CTyAEHYECKOi KOH(epeHUnH € J0KIAaN0M 110 MaTepHaiam Kypeo-
BOI1 padOTHL

8. YueOHo-MeToauueckoe u uH(popmanHonHoe obecreveHue THCIHIIHHDI

1 cemecmp

a) OCHOBHas JIUTepaTypa:

1. CTpykTypa M CBONCTBA HaHOpa3MepHbIX 0Opa3oBaHumii. Peannu ceronHsiIHeil HAHOTEXHOJIO0-
run; yueb. nocobue / H. I'. PamOunu. - Jonronpyauerii : Murennexr, 2011. — 375 ¢. (B Hb
CI'y 14 sx3.)

2. Hanorexuonoruu: yue6. mocodue / U. TL Ilyn, ®@. k. Oysnc ; nep. ¢ anrn. noa pea. HO. 1.

TonoBuHa. - 3-e u3A., goim. - M. : Texnocgepa, 2007. — 375 c. I'pud (B Hb CI'Y 5 9k3.). -

5-¢ w3y, ucrp. u gom. - M.: Texuocdepa, 2010. - 330 ¢. (8 Hb CI'Y 5 9k3.)

Urnatos A. H. OnTosnekTpoHuka 1 HaHo(OTOHHKA [DaekTpoHnbIii pecype]: yued. noco-
6ue. - Cankr-ITerepOypr ; Mocksa ; Kpacronap : Jlanb, 2011. — 538 ¢. I'pup YMO. - ObC
"JIAHB". http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=684
4. Illyka A. A. Hanosnexrponnka[jeKTponHbiii pecype] : yueGHoe nocodue, 3-¢ n3n. — M.:

BMHOM JlaGoparopust 3Hanuii, 2015. — 345 ¢. ObC «Jlanby.

(O8]

0) IOMOJHUTENIbHAS JUTEPATYPA!

1. ®usuka MajbIX 4aCTULl 1 HAHOCTPYKTYPHBIX Marepuainos . ydeOHoe nocodue [IaeKTpoHubiii
pecype] / Crykosa E.B.,Bapbiunnkos C.B.,Mununckuit A 1O. — brarosewenck: Haz-sa AmlY,
2010. - 152 ¢. - OBC "Pykont" — Pesxum nocryna: http://rucont.ru/efd/48198

2. HayuHble OCHOBbI HAHOTEXHOJIOTHIT U HOBBIE MPUOOPEI: yued.-MoHOrp. - Jlosronpyanelii : Nn-

tesnekT, 2011, - 527 ¢. (8 Hb CI'Y 5 3k3.)

HanosnekTpoHuka [DsekTponHblii pecype] : yuebHoe nocodue / Tposn IL E. - Tomek @ Towm-

CKHil TOCYIapCTBEHHbIN YHUBEPCUTET CHCTEM YNPaBlIeHUs H paauosnextponuku, 2010. - 88 ¢

— 9BC «IPRbooks». — Pexum pocryna: http:/www.iprbookshop.ru/13949

4. Jlarra C. KeanTosblit Tpancniopt. OT atoma K Tpausuctopy [DaekTponnbrii pecype]/ Jarra
C.— DneKTpoH. TeKCTOBbIe JaHHble.— Mocksa, MokeBck: PeryssipHas 1 XaoTH4eckas InHami-
ka, MkeBCKUI MHCTHTYT KOMIBIOTEPHbIX nccnenosanuii, 2009.— 532 ¢. — DBC «IPRbooks».
— Pesxum goctyna: http://www.iprbookshop.ru/16542

wo




5. OcHoBbl HaHOAJIEKTpOHUKH: yueO. mocodue / B. I1. [lparynos, M. I'. Heussecthniii, B. A. I'pun-
yyH. - M.: @usmarknwra : Jloroc : VHus. k., 2006. — 494 ¢. IT'pu¢dp (B Hb CI'Y 14 5k3.)

6. KsanroBas (pu3uKa U HAHOTEXHOJIOTHH [ DIeKTPOHHBII pecypc] : MoHorpadust / Hesonun B. K.
- Mocksa : Texnocdepa, 2013. - 128 ¢. — DBC «IPRbooks». — Pexum nocryna:

http://www.iprbookshop.ru/16975

7. BpeneHue B HAHOTEXHOJOTHIO (OOLIKME CBeEHUs, MMOHSITHs U ONpeaeseHus) [ ek TPOHHBIN pe-
cype] : [yueb. nocobue] / Kabpes ,Maprosus ,[laBenves . - Camapa | M3narenscreo CI'AY, b
r..- 173 ¢. = OBC "PykonTt". — Pexxum nocryna: http://rucont.ru/efd/176285

8. OcHOBBI (PU3UKH TIOJYNPOBOAHUKOB [duiekTporubiid pecype] /I'.I". 3erps, B.W. Tlepens. - Mo-
ckBa | DUZMATIIUT, 2009. - 336 ¢. — OBC "AUBYKC". — Pesxum pocryna;
http://ibooks.ru/reading. php?short=1&isbn=978-5-9221-1005-1

9. ®dusnka HU3KOpPa3MEpHBIX cUCTeM: y4yed. mocoOue sl CTYAGHTOB BY30B [0 HANpPaBICHHIO
"TexHn. pusuka" / A. . Hluk [u np.] ; . - CII6. : Hayka, 2001. — 154 ¢. (B Hb CI'Y 12 3k3)

10. ITorocor B. B. Benenue B ¢pusuky 3apsanoBbiX U pasmepHbix 3QPexTon. [ToBepxXHOCTL, KiacTe-
pBI, HU3KOpa3MepHble cucTeMsbl: yued. nocodue. - M. : DUSMATIIUT, 2006. - 328 ¢. I'pud (B
HB CT'Y 5 3k3)

11. demuxosckuit B 4., Byransrep I'. A. @u3nuka KBaHTOBBIX HU3KOPA3MEPHBIX CTPYKTYpP. — M.: Jlo-
roc, 2000. — 248 ¢. (B Hb CI'Y 5 3k3)

12. DaeKkTpoHHBIE MPOLECCHl B TBEPAOTENbHBIX CHCTEMAX MOHMWKEHHOM pasmepHocTu / A @. Kpag-
yeHko, B. H. Oscrok. - HosocuOupcek: M3a-so Hoeocu®6. yu-Ta, 2000. - 448 ¢. (2 3x3.)

13. Bopobbes JLE., HUBuenko E.JI, @upcos I A., Haneirun B.A. OnTuueckue CBOHCTBA HAHOCT-
pyxryp.- C.-I10.: Hayka, 2001.- 188 ¢. (B Hb CI'Y 12 3k3.).

14. HanOTexXHOJIOrMH 111 MUKPO- ¥ onrrosniektporuku / k. M. Maptunec-/yapt, P. Jx. MapTus-
IManma, ®@. Arymno-Pyena; nep. ¢ anrn. — M.: Texnocdepa, 2007. — 367 ¢. (8 Hb CT'V 2 ak3),
2009 (2 3k3.)

15. Hanoctpykrypsl B 21ekTpoHuke 1 potonuke/ [lox pen. @. Paxmana. — M.: Texnocdepa, 2010. -
354 ¢. (8 HB CT'Y 5 3k3)

16. ®usvka monynpoBOAHUKOB: SBIEHMS MepeHoca B CTPYKTYPaX C TYHHEIbHO-TOHKHME MOJYTPO-

BOAHUKOBBIMU ciosimu / 1. A. Ycanos, A. B. Ckpunans. — Caparos: M3n-so Capar. yu-ta, 1996, —

233 ¢. (8 Hb CI'Y 5 3x3.)

17. ®u3uka HaHOCUCTEM [DJIeKTPOoHHBIH pecypc] : MoHorpagust / Ceprees H. A. - Mocksa : Jloroc,
2015. - 192 c. - ISBN 978-5-98704-833-7 : b. 1.

KHura Haxonutcest B 6azoBoit Bepcuu 9bC IPRbooks.

18. MukpocTpykTypbl uHTerpanbHoil snekrponuku / E. B. bysanesa. - Mocksa : Panno u cesizb,

1990. —303 ¢. (8 Hb CI'Y 3 5k3.)

19. Marepuansl 1 MeTopl HaHOTeXHOJOrUM [TekcT] : yued. mocodue / B. B. Crapoctus ; noa o0

pen. JI. H. Ilatpuxeesa. - Mocksa : BUHOM. JIa6. 3nannii, 2008. - 431, [1] c. (B HE CI'Y 3 5x3.)
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a) OCHOBHAs JIUTEPATYpA:

1. Ilnecxosa C. H. AromHO-
CHJIOBAsI MMKPOCKOIHSI B OHOJIOTMYECKUX M MEIULIMHCKUX HCCIEN0BaHUsX | yueOHOe noco-
bue. - Jonronpynusiii : U3narensckuii nom "Uutemnext”, 2011, — 183 ¢. (8 Hb CT'Y 5 3x3.)

2. Hrnaros A. H. OnroanexkTpoHuka U HAHO(OTOHHUKA [DJIeKTPOHHBII pecypc]: yued. noco-
oue. - Cankr-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2011. — 538 ¢. I'pud YMO. - BBC
"JIAHB". http://e lanbook.com/books/element.php?pll cid=25&pll_id=684

3. Onruueckast CIEKTPOCKOMHsE 00bEMHBIX MONYIMPOBOAHUKOB M HAHOCTPYKTYpP: YuebHoe rno-
cobue [DnexkTpounsiii pecype] / B. b. Tumodees. - Mocksa : Jlans", 2015. - 512 ¢c. TPUD

YMO. — 3bC "JIAHB". — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=56612




4.

Hanortexuonoruu: yued. nocodue / Y. I1 Ilyn, @. Jix. Oysne ; nep. ¢ anrn noa pex. 10, W
TonoBuHa. - 3-€ u3x., not. - M. : Texnocgepa, 2007. — 375 ¢. I'pudp (B Hb CI'Y 5 9k3.). -
5-¢ w3m., uernp. u nom. - M.: Texuocdepa, 2010. - 330 c. (8 Hb CI'Y 5 5k3.)

) IOMOJHUTENIbHAS IUTEPATYPA!

1.

10.

11.

12.

13,

14.

15.

Vcanos JI.A., Topbaros C.C. DddexTs! ONuKHEro MoJisi B 3MEKTPOANHAMUIECKUX CHCTEMAX
C HEOZIHOPOIHOCTAMH U HX UCIosb30oBaHue B Texuuke CBY: monorpadusi. - Caparos : M3n-
Bo Capar. yH-Ta, 2011. — 346 c. (B Hb CT'Y 3 9K3)

Vcanos J| A. Bkaenonesas ckanupyrowas CBU-Mukpockonust 1 001acTi e€ NpuMeHeH s
. - Caparos : U3n-Bo Capar. yu-Ta, 2010. - 98 ¢. (8 Hb CI'Y 10 5k3.)

Heponun B. K. 30HI0BbIe HAHOTEXHOJIOTHH B 3JIEKTPOHUKE[ DJIEKTPOHHBIH pecypc]: MOHO-
rpadus. - M. : Texnocdepa, 2014. — 174 ¢c. Knura HaxoauTcs B 6azosoii Bepcun DbC
[PRbooks.

Bepman . [1. MarHUTHO-pe30HAHCHAsl CUIIOBAst MUKPOCKOIHS M OZIHOCITHHOBbIC H3MEPCHI
[QnexTponubIii pecypce] | Monorpadus. - Mocksa, Hkesck PerynsipHast U XaoTH4€CKast
IMHAMUKA, VDKEBCKUIT HHCTUTYT KOMIBIOTEPHBIX nccenosanuii, 2010, - 196 ¢. - Kuwra na-
xomutcs B 6azosoi Bepcun ObC [PRbooks.

Hanorexnonoruu: yued. mocobue / U. I Iyn, @. Jix. Oysuc ; mep. ¢ anrn. noa pea. FO. M.
ConoBuHa. - 3-e w3, nor. - M.: Texnocdepa, 2007. - 375 ¢. (s Hb CT'Y 5 5k3.), 2010. - 330
c. BHB CI'Y 5 3k3.)

MeTOI0I0rHUYeCKUe aCIEKThI CKAHUPYIOLIEH 30HA0BOI MUKPOCKONUU [DIeKTPOHHBIH pe-
cype] : cbopruk noxnanos XI MexaynapoaHoit koHpeperunn, MuHCk, 21-24 okTsi0pst
2014 r. / Ceupunenok A. U. - Musck : benopycckas Hayka, 2014. - 188 ¢. Knura nHaxoantes
B 6azosoit Bepcun DBC IPRbooks.

Ceprees A I'. Hanomerposnorust [JekTponnbiii pecype]. — M. @ Msnatesnckas rpymia
"Jloroc", 2011. - 416 ¢. — 9bC « MTHDPA-M»

dunumonosa H. M., Konbuos b. b. Meroas! ucciienoBanust MUKPO3JIEKTPOHHBIX 1 HAHO-
5]IEKTPOHHBIX MATEPUAJIOB U CTPYKTYP: CKAHMPYIOIIAs 30H10Bas MUKPOCKOMUsA. HacTh 1
[JaexTpounbiii pecype]. - Hoocubupcek : HoocnOupcekiii rOCYIapCTBEHHbIA TEXHUYE-
cknit yausepcuter (HI'TY), 2013. - 134 ¢. - OBC «MTHOPA-M».

Benuuxo A. A., ®unumonosa H. V1. MeTtoae! uccienoBaHust MUKPOSTIEKTPOHHbBIX W HAHO-
3JIEKTPOHHBIX MaTepuanos u cTpykryp. Yacthb I [DaexTpoHHbIi pecypc]. - HoBocuOupex :
HoBocuOHpekuii rocynapcTeenHblii TexHuueckuit ynusepeurer (HI'TY), 2014, - 227 ¢. =
3bC «<MH®PA-M».

Hesousmun B. K. 30H10Bble HAHOTEXHOJIOTHHU B JIEKTPOHUKE: yuel. nocodue. - 2-¢ U3, ucnp.
u nom. - M. : Texuocdepa, 2006. — 159 ¢. T'pud YMO (8 Hb CI'Y 5 5x3.)

[TonydeHue U UCCIEI0BAHNE HAHOCTPYKTYP. JIaGopaTOPHBII IPAKTHKYM 110 HAHOTEXHOJIO-
rusiv / oz pen. A. C. Curosa. - M.: BUHOM. JIa6. 3nanwit, 2010. — 146 c. (s Hb Cr'y 70
9K3.)

Peiko C. A. CkaHupyrolLasi 30HA0Bas MUKPOCKOMHS MOJNYNPOBOAHUKOBBIX MATCPHAIIOB H
HaHOCTPYKTYp: y4e. mocod. ans crynentos By3os. - CII6. : Hayka, 2001. - 52 ¢. (s Hb CI'Y
12 5k3.)

Muponos B. OcHOBEI CKaHUPYIOLIEH 30HI0BOI MUKPOCKOIHH: yue0. mocodue nist CTyeH-
TOB CT. KypcoB By30B. - M.: Texnocdepa, 2004. - 143 ¢. (8 Hb CI'Y 15 5k3.)

UHsKeHepHbIe OCHOBbI U3MEPEHHIT HAHOMETPOBOH TOUHOCTH: yued. nocobue / P. K. JIny |
nep. ¢ anr. A. B. 3abnouxoro. - Jonronpyaubiii - Usn. nom "Murennexr”, 2012 - 400 c. (B
Hb CT'Y 2 5k3.)

Crpasounuk LInpuHrepa no HAHOTEXHOJOTUSIM: B 3 T. / ®enep. roc. yupexaenne Hayy -
npouss. komruieke "TexHooruueckuii ueHtp" Mock. roc. uH-Ta HJIEKTPOHHON TEXHUKH |
nox pen. b. Bxymana ; nep. ¢ anrn. noa obut. pen. A. H. Cayposa. - 2-e usa. - T. 2. - Mo-
ckBa : Texnocdepa, 2010. - 1040 c. (8 Hb CT'Y 2 3k3.)



16. Honrunr b. Hoseiimue mMetoas! uccnenosanus ouocucrem. M.: M3a-so « Texnochepar,

3 cemecmp

2005. — 256 ¢. (8 HB CT'Y 16 5k3.)
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a) OCHOBHAs JIUTEPATYPA:

1.

Topnenko B. A, Hayunsle ocHOBBI OnoTexHosiorun. Yacts 1. Hanorexnonorim ounonorun
[SaexTponHblii pecype] : yuebHoe nocobue. - Mocksa : [Tpomereii, 2013 - 262 ¢. - Kuura Ha-
xomures B 6azosoii Bepcuu IbC IPRbooks.

BuoMenuuuHcKas uikeHepus. [Ipobaembl  nepernekTHBbl [DeKTponnbiii pecype] © yued-
noe noco6ue / Iaxapbkos I'. H. - Canxr-TlerepOypr : Ilonurexuuxa, 2011. - 232 ¢. I'pudp
VYMO. - Kuura naxoaurcs B 6asosoii Bepcun 95C IPRbooks.

0) HOMOJHUTENIbHAS JUTEPATYPA!

A

(%)

ITonypOBOTHIKOBAsH CHIIOBAs YNEKTPOHIKA [DNEeKTPOHHBII pecypc] : monorpadus / benoyc
A. U - Mocksa : Texnocdepa, 2013. - 228 c. - ISBN 978-5-94830-367-7 : b. 1.
Kuura Haxoautes B 6a3osoii Bepcun ObC IPRbooks.
[1I1pOKO30HHbIE TOJYMPOBOAHUKH: yuel. MocoOue is CTYACHTOB By30B 110 HANPABJICHIIO
"Texuuueckas ¢pusuka" / FO. T IIperep [n ap.] ; . - CII6. : Hayka, 2001. — 123 ¢. (B Hb
CI'Y 12 588 )

MHKDOCTPYKTYpa U CBOICTBA BBICOKOTEMIIEPATYPHBIX CBEPXTIPOBOAHHKOB [B
21.]/W. A. Tapunos ; ots. pea. A. B. benokons ; Poct. roc. yH-T. - Poctos-Ha-/lony U3n-
BO Poct. yH-Ta, 2004.

T. 1. - Pocros-na-Jlony : U3n-Bo Pocr. yu-Ta, 2004. - 414, [2] ¢. (8 Hb CI'VY 2 5K3.)
CraTHCTUYEeCKas MEXaHHMKA KBAaHTOBBIX kuakocTeil u kpucramwios [Texer] / M. 10. Kosases-
ckuii, C. B. ITenermunckuii. - Mocksa : @UIMATIJIAT, 2006. - 368 ¢. (B HB CI'Y 53k3)
Hano- u 6uokomnosutsl = Nano- and Biocomposites / mox pex. A. K.-T. Jlay [u ap.] ; nep. ¢
aurn. W. YO. Top6ynosoii, T. I1. Mocososoii ; mox obut. pen. M. FO. T'opOyrosoit. - Mocksa :
BUHOM. JTaGoparopus 3Hanuii, 2015. =390 c. (8 Hb CT'Y 3 5k3.)

OG1uast ¥ MOJIEKyJIIpHast TeHeTuka : y4el. nocodue s cTyenTos yH-108 / M. @. XKumynés
- ots. pen.; E. C. Bensena, A. I1. Axudnes. - 3-e uszt., ucnp. - HosocnOupex Cub. yHuB.
u371-80, 2006. — 478 ¢. I'pud MO P® (BHB CI'V17 5k3 )

OG1was 1 MOJIeKyJIspHas reHeTuka [JJ1eKTPOHHBI pecype] : yueGHoe nocodue ais By30B /
Kumynés U. ®@. - HoBocubupcek : Cubupckoe yHHBEPCUTETCKOE H31aTeIbLCTBO, 2007. -
479¢. - Kuura HaxoauTes B 6a3osoii Bepcuu D5C IPRbooks. *é,

(/]

B) pEKOMEH IyeMas JIMTepaTypa:

i

(U8

Mertonbl Hanommrorpadgun. Jloctuxkenus n nepenextnssl / I'. C. Koncrantuxosa [u ap.]
nayu. pen. B. H. Jlososckuit. - Pocros-ta-Jlony : TEPPA-TIPUHT, 2008. - 112 ¢ (s Hb
CI'y 1sx3.)

HanorexHonorust; (pu3uKa, mporeccel, anarsoctika, npudoper/ [ox pen. Jyunnuna BB,
Taupora FO.M. M.: @usmataur, 2006. 552 c.

Buopanuonoxauus / mox pea. A.C. byraesa, C.W. Uawosa, H.41. imMopeesa. —M.: U31-80
MI'TY um. H.O. Baymana, 2010. — 396 c.

VmnynbcHast sHepreTuka u snexktponnka [Tekcr] = Pulsed Power and Electronics / T". A.
Mecsii, - Mocksa : Hayka, 2004, - 704 ¢. (8 HB CT'Y 1 9x3.)



r) nporpammuoe obecriedenue U MHTepHEeT-pecypChl
1. Windows XP Prof
2. Anrusupyc Kacnepckoro 6.0 st Windows Workstations
3. Microsoft Office mpodeccronanbHsiii 2010

4. EnuHoe OKHO J0CTyra K 00pa3oBaTeIbHbIM pecypcam. —
URL: http://window.edu.ru (mara obparuenus: 26.08.2016).

& 3oHanbHas Hay4Has Oubnnoreka um. B.A. Aprucesuy CaparoBCKOro rocy1apeTBeHHOro
ynusepcutera um. H.I' UepHbimesckoro. — URL: http://library.sgu.ru/

6. Unrepuer-cait kommanun "HT-MJIT". URL: http://www.ntmdt.ru (nara oOpaienusi:
26.08.2016).

7. MeTobl CKaHUPYIOIIEH 30HA0BONH MUKPOCKOTIMH A1l HCCAEN0BAHMS MOBEPXHOCTEN Ha-

konureneil nHpopMamu U BoccTaHoBIeHUs JaHHbiX. URL:
http://www.epos.ua/view.php/pubs_1?subaction=showfull&id=1027890000&archive=&star
t_from=&ucat=1& (nara obpamenus: 26.08.2016).

8. MaruuTHO-cusoBast Mukpockorus. URL: hitp://www.nanoscopy net/articles/magnit.pdf
(naTa obparuenus: 26.08.2016).
9 Hanomatepuaibl u HaHoTexHojoruu. URL: http://www.twirpx.com/files/special/nano/

(nara oGpamenusi: 26.08.2016).

9. MaTepuaibHO-TEXHHYECKoe ofecrevyeHne JHCIHILIHHbI
3ansaTHs 10 aucuurnHe « Hay4dHblil ceMUHAap» NPOBOISATCS B ayAMTOPHSIX, OCHANICHHBIX KOM-
NBIOTEPHOI TEXHUKOH, TPOEKTOPAaMH, H3MEPHTEIbHbIMU NIPUOOPAMH, n1abopaTopHbIM 000pYROBAHU-
eM, HarJsIHBIMU I€MOHCTPALMOHHBIME MaTepHaIaMH, MyJIbTHUMEIHIHHBIMU YCTAHOBKAMM 1 TIP.
(npe3eHTalMK, TPOrPAMMHOE OOeCeeHue, T1JIAKAThI ).

[Iporpamma cocTasiieHa B cooTBercTBHH ¢ Tpebosanusimu PI'OC BO no HanpaBiaeHuro

11.04.04 «DneKTPOHMKA ¥ HAHO3JNEKTPOHNKA» M NPOduieM MOArOTOBKHM «{HarHoCTHKa HAHO- 1
OMOMEIUIIMHCKUX CUCTEMY.
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