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®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT HAHOTEXHOJIOT'UI B DJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®N3UKN MUKPO- U HAHOCUCTEM

OAOBPEHO HTC UHT3JI
[IpoTokoin Ne 4

ot 23.07.2024 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OU3NKA MUKPO- 1 HAHOCUCTEM (HACTbD 2)

Hamnpasnenue noaroroBku [1] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
(cerManbHOCTD)
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AHHOTANIUA

VYuebHast 3amada Kypca -  JaTh OCHOBHBIC MPEICTAaBICHHS O (PU3MYECKHX Tpoleccax,
IIPOUCXOJAIINX B MUKPO- 1 HAHOCUCTEMAX PA3JINYHON Pa3MEPHOCTH.

B kypce paccmarpuBaercsi BIMSHHE KBaHTOBOPa3MEpPHBIX A(PQPEKTOB Ha HIHEPreTUUECKUX
CIIEKTp HOCHUTENICH 3apsiia, ONTHYECKHE W TEIUIOPH3NUECKHUE CBOWCTBA MOIYIMPOBOIHUKOBBIX H
METAJUINYECKUX MUKPO- U HAHOCTPYKTYp. [laeTcs mpeacTaBieHre 0 COBPEMEHHBIX METO/IaX CO3aHus,
XapaKTepu3alul M HMCCIEIOBAHUS MUKPO- U HAHOCUCTEM, IIPU 3TOM 0CO00€ BHUMAHHUE YJIENAETCs
[PAKTUYECKOMY UCIIOJIb30BAaHUIO YHUKAIBHBIX CBOMCTB HAHOOOBEKTOB.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

[lenpo OCBOCHHS Y4€OHOUW TUCIUIUIMHBI SIBIISICTCS IOTYYCHHE 3HAHWUN, HEOOXOJMMBIX IS
YCHEIHOW MPOodeCCUOHATBFHON JISATEIBHOCTH B 00JaCTH MCCIEIOBaHUMN, pa3padOTOK U TEXHOJIOTHH,
HalpaBJIEHHBIX Ha coO3/aHue (YHKIMOHAIU3UPOBAHHBIX HAHO- W MHUKPOOOBEKTOB, IMOHUMAaHUE
MIPOIIECCOB, TMPOUCXOISIINX 00JIACTH HAHOPOTOHUKH, (DU3MKH HAHOOOHBEKTOB M KOHIACHCHPOBAHHOTO
COCTOSIHMS BEILIECTBA U YIIPaBIIEHUE MPOIleCCaMU HAa HAHOYPOBHE.

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

[TporpamMmMa moJAroTOBKH HallelieHa Ha U3Y4YeHUE (PU3UKU MUKPO-U HAHOCHCTEM, BKITFOYAFOIIYEO
B ce0s ¢u3MKy TBEpIOro Tena, sAepHyr ¢GuU3MKy, HaHO(DOTOHMKY,(DU3HKY  OpPraHUYECKUX H
OMOOpPTraHWYECKUX HAHOCHUCTEM,KOMITHIOTCPHBIC METOIbI MOJICTTUPOBAHUSI  HAHOCTPYKTYD,
CHETMAbHBIX aHATUTUICCKUX CUCTEM JIETCKTUPOBAHUS.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHITUN

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBbekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBFHON eI TeNbHOCTH

3anaua O0beKT Wiun Koa u HaumenoBanne = Koa m HamMeHOBaHue

npogecCHOHATbHOM 00J1acTh 3HAHUSA npogeccHOHATbHOM HHIMKATOpa

aesiteabHocTu (3I1]1) KOMIIETEHIINH; MOCTHKEHM I
OcHoBaHue npogdeccuoHaILHOM

(mpogeccuoHaAIBHBII KOMIIETeHIIUH
cranaapr-I1C, ananus

onbITa)
HAay4YHO-MCCIIEN0BATEIbCKUAMN
MaTeMaTH4eCKOe ANEKTPOHHBIC ITK-8.1 [1] - Ciocoben = 3-TIK-8.1[1] - 3akoHBI 1
MO/JICITUPOBAHHE puOOpHI, MIPUMEHSITh METO/IBI U OKCIIEPUMEHTAJIbHBIC
AJIEKTPOHHBIX TPHUOOPOB, = yCTPOKCTBA, KOHIICTIIIUU METO/bI PU3UKU
CXEM M YCTPOKICTB YCTaHOBKH, METOJBI  AKCIECPUMEHTAIBHON KOH/ICHCHPOBAHHOTO

Pa3JIMIHOTO HnX UCCIICAOBAHMA, (bl/ISI/IKI/I COCTOsIHHA BCIICCTBA,




(YHKIIMOHAIILHOTO
Ha3Ha4YeHUs Ha 0aze
CTaH/IaPTHBIX [1aKETOB
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS,
ydacTtue B
IUTAHUPOBAHUU U
MIPOBEJICHUU
HKCIIEPUMEHTOB 10
3aJIaHHOM METOJIHKE,
00paboTKa pe3yJbTaToB
C MPUMEHEHUEM
COBpPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKHUX CPE/ICTB;
aHallu3 Hay4yHO-
TEXHUYECKON
nH(popManuu,
OTEYECTBCHHOTO U
3apy0eKHOT0 OMbITA MO
TEMaTHKe
UCCIIETOBAHMUSI; y4acThe
B ITOJITOTOBKE U TI0JIa4€
3asiBOK 110
MEePCIICKTUBHBIM
MIPOEKTaM, TpaHTaM B
pamMKax MpOBOTUMBIX
OTKPBITBIX KOHKYPCOB

MaTeMaTH4ecKoe
MOJIETUPOBAHUE
AJEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOUCTB
Pa3IMYHOTO
(bYHKIIMOHATIBHOTO
Ha3zHayeHUs Ha Oase
CTaHJIapPTHBIX [TAKETOB
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHMS;
y4JacTHe B

MaAaTEMAaTHYCCKUC
MOACIHN

AJIEKTPOHHBIC
npudopHI,
YCTPOWCTBA,

YCTAaHOBKH, MCTOBI
UX UCCIICAOBaHHA,

MaTeMaTHYECKHE
MOJEIN

KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA,
Jla3epHOM (DU3HUKH,
¢boroHukH, GUNKU
MHUKPO- H HAHOCUCTEM
JUISL pEeUICHHUs
TEXHUYECKHUX,
TEXHOJIOTUIECKUX U
(hyHKIIMOHATILHBIX
poOJIeM MPH CO3TaHUHT
Y SKCIUTyaTaIuu
3JIEMEHTOB U YCTPOUCTB,
(GYHKIIMOHHPYIOUIUX HA
MPUHITUITAX
HAHOAJICKTPOHUKH U
HaHO()OTOHHKH

Ocnoeanue:
[TpodeccnonanbpHbIM
crangapt: 40.011

ITK-8.3 [1] - Criocoben
OTIPENIeNIATh YCIOBUS U
IPaHUIIBI IPUMEHEHUS
CYIIECTBYIOILIETO
MCCIIEIOBATEILCKOTO U
TEXHOJIOTUYECKOTO
00opyI0BaHUS MPHU
pa3paboTKke yCTpOicTB
HaHO(OTOHHKH, ONTO- U
HAHOAJIEKTPOHUKH U
YCOBEPIICHCTBOBATh

Ja3epHON HU3HKH,
(bU3MKN MUKpPO- U
HAHOCHUCTEM, IPUHIIUTIBI
(G YHKITMOHUPOBAHHUS
DJIEMEHTOB M YCTPOHCTB
(bOTOHUKH U
OITO3JICKTPOHHKH;
V-TIK-8.1[1] -
aHAJTM3UPOBATh HAYYHO-
TEXHUYECKYIO
npobiemy,
MOCTABJICHHYIO 33]]a4y B
obnactu
HaHO(OTOHHUKH, PUBUKU
KOH/ICHCUPOBAHHOTO
COCTOSIHUSI BEIIECTBA,
(U3UKH HAHOCTPYKTYP,
UCTIONB3Ys
OTEYECTBCHHBIN U
3apyOeKHBIN OITBIT, a
TaKXe MpeJyiaraTh
BO3MOYKHBIE ITYTH €€
peleHuS,

B-TIK-8.1[1] -
HaBBIKAMHU
AKCIEPUMEHTAIBHOMN
paboTHI HA
CHEHATH3HPOBAHHOM
HAyYHOM
000pyI0BaHUU U
yCTpOMCTBax B 00JIaCTH
(GOTOHUKH, PUNUKU
HaHOCTPYKTYD,
na3epHoi GU3UKH,
OITO- U
HAHORJIEKTPOHHKH,
MaTeMaTH4eCKOTo
MO/JICITMPOBAHUS
MPOLIECCOB U 0OBEKTOB
PUMEHHUTEIHHO K
MIOCTaBJICHHOM 3aj1aue
3-T1K-8.3[1] -
COBpPEMEHHBIE
TEXHOJIOTUU U METOJIBI
bu3MKN MUKpPO- U
HAHOCHCTEM,
HaHO(OTOHUKH,
HAHOAJIEKTPOHUKHU
NPUMEHHUTEIBHO K
pa3paboTKe HOBBIX
YCTPOMCTB B
MpeAMETHOM 00J1acTH;




IUTAHUPOBAHUM U
MIPOBEJICHUU
HKCIIEPUMEHTOB 10
3aJIaHHOM METOJIHKE,
00paboTKa pe3yJbTaToB
C IPUMEHEHUEM
COBpPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
TEXHUYECKHUX CPE/ICTB;
aHaJln3 Hay4yHO-
TEXHUYECKON
nHpopManuu,
OTEYECTBCHHOTO U
3apy0eKHOI0 OMbITa MO
TEMaTHKe
UCCIIEIOBAHMSI; y4acThe
B ITOJITOTOBKE U TI0JIa4¢
3asiBOK 110
MEePCIICKTUBHBIM
MPOEKTaM, TpaHTaM B
paMKax MpOBOIUMBIX
OTKPBITBIX KOHKYPCOB

JIEUCTBYIOIIAE METOIbI
HUCCIIEI0OBAHNSA

HAaHOCTPYKTYP

Ocnosanue:
[IpodeccrnonanbHbIi
crannapt: 40.104

V-I1K-8.3[1] -
PUMECHSTh
TEOPETHYECKHIE 3HAHMUS,
METO/BI U KOHIICTILIUU
bu3uKn
KOH/ICHCHPOBAHHBIX
cpen, GU3NKH MUKPO- U
HaHOCHUCTEM, (POTOHUKHU
B YaCTHU PEIICHHUS 33/1a4
HaHO(OTOHHUKH, HAHO- U
OIITOJICKTPOHUKHY;
B-T1K-8.3[1] -
HaBBIKaMH PabOTHI HA
HCCIIEIOBATEIBLCKOM U
TEXHOJOTUYECKOM
000pyI0BaHUH,
NPUMEHSEMOM IIpH
CO3JIaHUH U
UCCIIEJOBAaHUH
napameTpoB MpuOOPOB
Ha OCHOBE MPUHLIUIIOB
($OTOHUKH,
HaHO(OTOHHMKHU U
OTITO3JICKTPOHHUKH

BHEJIPEHUE PE3YJIbTATOB
HUCCIJIENOBAaHUN 1
pa3paboToK B
MIPOU3BOJICTBO;
BBITIOJIHEHHE Pa0OT 10
TEXHOJIOTHYECKOM
MOATOTOBKE
MIPOU3BO/ICTBA
MAaTEepHaJIOB U U3JIEIIHI
AJIEKTPOHHOW TEXHUKH;
MIPOBEICHUE
TEXHOJIOTHYECKUX
MPOIIECCOB
MIPOU3BO/ICTBA
MAaTEepHaJIOB U U3IEIIHI
AIEKTPOHHOU TEXHUKU;
KOHTPOJIb 32
COOIOICHUEM
TEXHOJIOTMYECKOU
JUCHUIUITUHBI U IPUEMOB
SHEPTO - U
pecypcocOepexeHus;
MOATOTOBKA
JTOKYMEHTAIUU U
ydacTtue B pabore
CUCTEMBbI MEHEIPKMEHTA
KadecTBa Ha

HpOI/I3BOI[CTBeHHO'TeXHOHOFI/I‘IeCKI/Iﬁ

MaTepHaIbl,
KOMIIOHEHTHI,
AIIEKTPOHHBIE
pubopHl,
YCTPOWCTBA,
YCTAHOBKH, METO/IbI
WX UCCIIEIOBAHMS,
MIPOEKTUPOBAHUS U
KOHCTPYHUPOBaHMUS,
TEXHOJIOTUYECKUE
MIPOIIECCHI
MIPOU3BO/ICTBA,
TMarHOCTHYECKOE U
TEXHOJIOTUYECKOe
obopynoBaHue,
AJITOPUTMBI PELICHUS
THUTIOBBIX 33124

ITK-10 [1] - Cniocoben k
MO/JICPHU3ALIUN
CYIIECTBYIOIIUX U
BHEJPEHHIO HOBBIX
METOIOB U
o0opynoBaHus AJs
M3MEPEHUH NIapaMeTPOB
HaHOMaTepHaJloB U

HaHOCTPYKTYP

OcHosanue:
[IpodeccronanbHbIit
ctanaapt: 29.007

3-T11K-10[1] - 3nanue
(bU3NYECKUX OCHOB
COBPEMEHHBIX MHKPO- U
HaHOTEXHOJIOT U,
TEXHOJIOTHI
TETEPOCTPYKTYPHOHN U
CBUY-31€KTpOHUKH. ;
V-IIK-10[1] - Y™Menwue
TBOPYECKH IPUMEHSTh
COBPEMEHHOE
obopynoBaHue st
U3MEpEeHUH mapaMmeTpoB
HaHOMATEePHAaJIOB U
HaHOCTPYKTYD;
B-TIK-10[1] - Bnanenue
METOAaMU U3MEPEHUI
apamMeTpoB
HaHOMAaTepHaJoB U

HAaHOCTPYKTYP




PEANPUATHH;
OpraHu3aIus
METPOJIOTHYECKOTO
obecrieueHust
IIPOM3BOJICTBA

MAaTEepHAJIOB U U3JIEIIHIA
3JIEKTPOHHOU TEXHUKHU

4. BOCIIMTATEJIbHBIA MOTEHIIUAJ IUCIATLIIMHBI

Hanpasnenus/uenu 3anayn BocriuTaHus (KOJ) BocnurarenpHbli moTeHIMAT IUCUUIUIMH
BOCITUTAHUS
NHurennexryanbHOE Co3nanue ycioBHid, Hcnonbs30BaHne BOCIIUTATEIBHOIO
BOCIIUTAHUE o0ecreunBaromx, MOTEHIMaNa TUCIMUIUINH TYMaHUTApHOTO,
dbopMupOBaHUE KYIbTYpPbI €CTECTBEHHOHAYYHOTO,
ymcTBeHHOro Tpyaa (B11) 001enpoecCUOHaIbHOTO U
poheccCuOHaNTBEHOTO MOAYJIS [Tt
($bopMHUPOBAHUS KYJIBTYPHl YMCTBEHHOTO
TpyJa MOCPEICTBOM BOBIICUECHHUS
CTYJIEHTOB B yueOHbIE
UCCIIeIOBATENLCKUE 3a/IaHUsI, KYpPCOBBIE
paboTHI U JIp.
[IpodeccuonansHoe Coznanue ycioBui, Hcnonp30BaHre BOCIHUTATEIHHOTO
BOCITUTAHHE 00ecIeunBaromX, MOTEHIMAa TUCIUILINH
dbopmupoBanue pohecCuOHANTBEHOTO MOAYJIS [T
OTBETCTBEHHOCTH 3a (GhopMHUpPOBaHUS Y CTYICHTOB
npodeccuoHaNbHBIN BHIOOP, =~ OTBETCTBEHHOCTHU 3a CBOE
npodecCuoHaAIbHOE poeCCHOHAIBHOE Pa3BUTHE
pa3BUTHE U MOCPEJICTBOM BBIOOpA CTYICHTAMH
npodeccuoHanbHbIe WHINBUAYAIBHBIX 00pa30BaTENbHBIX
pemenus (B18) TPAeKTOPUH, OPraHU3aLUN CUCTEMBI
OOIIEeHHS MKy BCEMU YYaCTHUKAMU
00pa3oBaTeNbHOIO MPOIECcca, B TOM YUCIIE
C UCIOJIb30BAaHUEM HOBBIX
WH()OPMAIMOHHBIX TEXHOJIOTHMH.
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnonp30BaHue BOCHUTATEIBHOTO
BOCITUTAHUE 00ecreunBaroIunX, MOTEHIMAa TUCIUILINH
dbopMmupoBaHue pohecCHOHATEHOTO MOIYJIS [Tt

CIIOCOOHOCTH M CTPEMIJICHUS

cyefioBaTh B podeccuu
HOpMaM MOBEJICHHS,
o0ecreynBaroIuM
HPaBCTBEHHBIN XapaKTeP
TPYAOBOU AEATEIBHOCTU U
HECTy>KeOHOTO TTOBECHUS
(B21)

Pa3BUTHS HABBIKOB KOMMYHUKAIIUH,
KOMaHAHOW paOOoThHI U TUAEPCTBA,
TBOPYECKOTO WHKEHEPHOTO MBIIIICHUS,
CTPEMIICHHUS CJIeIOBATh B

PO eCCHOHATBHON e TETHHOCTH
HOpMaM TOBeIeHHsI, 00ECTIeUNBAIOIINM
HPaBCTBEHHBIN XapakTep TPYLOBOH
JeSITeTbHOCTH U HeCTYKeOHOTOo
MOBE/ICHNUS, OTBETCTBEHHOCTH 3a
MIPUHSATHIE PEUIEHUs Yepe3 MOATOTOBKY
TPYIIIOBBIX KYPCOBBIX padoT U
MPaKTUYECKUX 3a/IaHU, pEelIeHHe KEHCOB,
MIPOXOXKICHHUE MPAKTHK U TIOITOTOBKY
BKP. 2.Hcnons3oBaHue




BOCIHUTATEIHHOTO MOTEHIINANA
JTUCITUTLIAH TTPO(HEeCCUOHATEHOTO MOIYJIS
UIst: - GOpMUPOBaHUS
MIPOU3BOJICTBEHHOTO KOJUIEKTHBHU3MA B
X0JIE COBMECTHOTO PEIICHUS KaK
MOJICTIbHBIX, TaK U MPAKTHYECKUX 3a7ad, a
Tak)Ke MyTeM MOJKpEIUIeHHE
paIoOHaTBHO-TEXHOJIOTHUECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOM
JESITEIIBHOCTH SMOIMOHATBHBIM

3¢ (}HeKToM YCIEIHOTO B3aUMOIeHCTBYS,
OIIYIIIEHHUEM POCTa 00IIen

3¢ (PEKTUBHOCTH TP paCTIPEACTICHIUN
MPOEKTHBIX 33]1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMH U
OMOIMOHAIBHBIMU CBOWCTBAMH WICHOB
MIPOEKTHOM TPYIIIIHI.

S. CTPYKTYPA U COJAEPKAHUE YUEFHOI JUCIHATLIMHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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8 Cemecmp
1 [TepBrrii pazaen 1-8 6/6/0 25 KH-8 3-T1K-8.1,
V-TIK-8.1,
B-T1K-8.1,
3-T1K-8.3,
V-TIK-8.3,
B-I1K-8.3
2 Bropoii paznen 9-15 | 6/6/0 25 KHU-15 3-T1K-10,
V-TIK-10,
B-IIK-10
HUmoezo 3a 8 Cemecmp 12/12/0 50
KoHTpoJibHbIe 50 3 3-I1K-8.1,
MeponpusitTusi 3a 8 V-TIK-8.1,
CemecTtp B-TIK-8.1,
3-I1K-8.3,
V-IIK-8.3,
B-T1K-8.3,
3-T1K-10,
V-TIK-10,




| | B-IK-10 |

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS

*

(wm) sK3aMeH

* CyMMa MAKCUMAJIbHBIX 0annoB JOJDDKHa OBITE paBHa 100 3a CEMECTP, BKIIKOYadA 3a4€T U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe
KN KonTposb 1o uroram
3 3auer
KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
8 Cemecmp 12 12 0
1-8 IlepBblii pa3aen 6 6 0
1 Tema 1 Bcero aynutopHbIX 4acoB
YrnepoaHbie HAHOCTPYKTYPBI. YTIIEPOIHBIE HAHOTPYOKH 1 | 1 | 0
(YHT), ctpoenue, nonyyeHue, CBOMCTBA. Ownutaiin
0 |0 |0
2 Tema 2 Bcero ayiuTopHbIX 4acoB
ba3oBbie npecTaBiaeHus O SHEPreTUIECKON CTPYKTYpE 1 ‘ 1 ‘ 0
oprannyeckux coenunennii. Merog JIKAO. KynonoBckuit 1 | Ouiaiin
pe3oHaHCHBIN UHTErpaibl. CucTemMa m-371eKTPOHOB 0 0 0
HEHACBIIEHHBIX YIJIeBO10P010B. OCOOEHHOCTH MeTOa
JIKAO nnst moimMepos.
3 Tema 3 Bcero ayuTopHBIX 4acoB
JlucniepCMOHHOTO BBIpaKeHUS 11 dSHeprun sekTpoHa E(k) 1 ‘ 1 ‘ 0
s YHT tuna cenmo u kpecno. Oumntaiin
0 0 [0
4 Tema 4 Bcero ay1uTopHbIX 4acoB
I'paden. Ctpykrypa. Crioco6s! nonyuenus. Bun E(k), 1 | 1 | 0
ocobennoctH B Toukax K u K’ nmepBotii 30ub1 bputtosna. Ownutaiia
0 I [0
5 Tema 5 Bcero aynutopHbIX yacoB
@DyriepeHsl, CTPOCHHE MOJIyYE€HNE, CBOWCTBA. 1 | 1 | 0
Onnaiin
0 |0 |0
6 Tema 6 Bcero ayuTopHbIX 4acoB
[opucterii kpemuuii (I1K). Knaccudpukanusa. Meroast 1 ‘ 1 ‘ 0
nostydeHus. Cripsimiienne 30HHoU cTpykTypsl [1K. Ownnaiin
dortomromubectienm I1K. 0 0 0
9-15 Bropoii paznen 6 6 0
7 Tema 7 Bcero ayuTopHbIX 4acoB
[Tonsitue poronHoro kpucramia. O61acTh MPUMEHEHUS. 1 ‘ 1 ‘ 0
AHanorus Mmexx1y ypasHeHueM lllpennHrepa u OCHOBHBIM Omnnaiin
ypaBHeHHEM Teopuu audpakuuu. [Tonsrue hoToHHOM 0 0 0

3amnpenieHHoi 30Hbl. DoToHHBIE CTPYKTYpHI Ha Oaze T1K.




Tema 8

Bcero ayuTOpHBIX 4acoB

MarpuuHblii METOI B OITUKE MHOTOCIOMHBIX CTPYKTYP. 1 | 1 | 0
Marpuia nepegays 1 MaTpuiia paccessHusl. Omnutaitn
0 I [0

9 Tema 9 Bcero ayauTopHbIX 4acoB
OpnoMmepHast Op3rroBcKasi peieTka 1 MUPOKpe30HaTop Ha 1 | 1 | 0
ocHoge [1K. OcHoBHBIE popMyIbl. AHANOTHS MEXKAY 3a1adeid | Ouaiin
0 MPOXOKJICHUH U3ITyueHUs yepes3 peuieTky bparra u 3agaueir | Q 0 0
Kponura-Ilennu.

10 Tema 10 Bcero aynutopHbIX yacoB
MexaHu3Msl ITepeHOCca SJHEPruM B HaHOCUCTeMaxX. [Ipumepst 1 | 1 | 0
nepeHoca 3Hepruu 1ia cuctem Ha 6aze [1K. Omnnaiin

0 I [0

11 Tema 11 Bcero aynutopHbIx 4acoB
Konnonanelie nonynpoBoAHUKOBBIE HAHOYACTHUIIBI. 1 | 1 | 0
Texunonorus cunre3a. ONTHYECKHUE CBOMCTBA, YHEPreTUUeCKUil | Ouiaiin
cnektp. [IpumMeHeHne nomynpoBOJHUKOBBIX HAHOYACTHII B 0 0 0
OIITORJIEKTPOHUKE.

12 Tema 12 Bcero ayauTopHbIX 4acoB
OCHOBBI HAaHOIUIA3MOHUKH. 1 |1 [0

Onnaiin
0 0 [0

COKpaH_IeHHLIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [loiHOe HAMMEeHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ICKIIUU

BM Buneo-marepuanst

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTbl

5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC W HTEepaKTUBHBINA CaWT

TEMBbI IPAKTUYECKUX 3AHATUN

Henean

Tembl 3ansaTuii / Conepxanue

8 Cemecmp

Tema 1

YrnepoaHsie HAHOCTPYKTYpHI. Yriepoausie HaHoTpyOku (YHT), ctpoenue, monyuenue,

CBOWCTBA.

Tema 2

ba3oBble npeacTaBieHns 0 SHEPreTUIECKON CTPYKTYPE OPraHMYECKUX COequHEeHn. MeTon
JIKAO. KynoHOBCKMI U pe30HAHCHBIN HHTErpasibl. Cucrtema m-3J€KTPOHOB
HEHACHIICHHBIX yrieBoaopoioB. Ocobennoctu Meroaa JIKAO nis moammepos.

Tema 3

Jlucnepcronnoro BeipaxkeHus 11t sHeprun ekrpona E(k) nns YHT tuna ceqio u xpecno.

Tema 4

I'paden. Ctpykrypa. CriocoOs1 nomyuenns. Bua E(k), ocobernnoctn B Toukax K u K’




1IepBOM 30HbI bpriuodHa.

Tema §
@DyIuIepeHbl, CTPOCHUE MTOJTYUYEHUE, CBOMCTBA.

Tema 6
[opucrtsriit kpemuwmii (I1K). Knaccudukarus. Meroas! nonyuenust. CripsimieHHe 30HHON
ctpykTypsl [IK. @oronmomunecuenius [1K.

Tema 7

[Tonstue poronnoro kpucramia. O61acTh NpUMeHEHUsl. AHAIOTUS MEXy YpaBHEHHEM
[penuHrepa U OCHOBHBIM ypaBHEHUEM Teopuu nudpakiuu. [lonstue hpoToHHOM
3anpeneHHon 30Hb1. DOTOHHBIC CTPYKTYpHI Ha 6aze [1K.

Tema 8
MaTpHu4HBIi METOJT B ONITUKE MHOTOCIIONHBIX CTPYKTYp. MaTpHIia nepeiayd 1 MaTpHIia
paccesiHusL.

Tema 9

OnnomepHasi OparroBcKas pemerka 1 Mupokpesonarop Ha ocHoBe [1K. OcHoBHble
(dbopMyIbl. AHAJIOTHS MEXKIY 3a/ladeil 0 MPOX0KASHUU U3TydeHHs yepe3 penieTky bparra u
3agadeit Kponura-Ilennu.

Tema 10
MexaHu3MBbI TIEpEHOCa SHEPTUU B HaHOCHUCTEMaX. [IpuMepsl IepeHoca SHEPTUH IS CUCTEM
Ha Oaze [1K.

Tema 11

KOJIJIOI/II[HBIG HOJIprOBOI[HI/IKOBI)Ie HAaHOYaCTHUIIBI. TGXHOJIOFI/UI CHUHTE3Aa. OHTI/I‘-IGCKI/IG
CBOMCTBa, PHEpreTHUecKuii criekTp. [I[pumMeHeHne nonynpoBoIHUKOBBIX HAHOYACTHII B
ONTORJICKTPOHUKE.

Tema 12
OCHOBBI HAHOILJIA3MOHUKH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipyu mnpoBefeHHMH JEKIMHA HCHOJB3YIOTCA HArJsAHbIE (QOPMBI JAEMOHCTPALUU y4eOHOTro
MaTepuajga B BHUJAE I[PE3EHTAlMi, a TakKe BBICTYIUIEHUS NpPUIVIAIEHHBIX IMpernojaBaresiei,
3aHUMAIOIIMXCSl HUCCIEOBaHUSIMM B o00iacTd (U3MKM MHMKpO- M HaHocucteM. CTyAeHThl B
00s13aTeIbHOM TMOPSIIKE MOCEIIAIOT JIEKIIMU Ha TeMY (PU3UKU HAHOCHCTEM BEIYIIUX MUPOBBIX YUEHBIX,
BBICTYHaroumx B By3e . IIpoBeneHue ceMuHapoB MpeaycMaTpUBAaeT NPOBEACHHUE JUCKYCCUH U
BBICTYIIJICHUS CTYJCHTOB C JOKJIa/laMi Ha TEMbI, CBS3aHHBIE C (PU3MKON M TEXHOJIOTUEH HAHOCUCTEM.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEICTB MO JAUCHUILUIMHE 00eCeuyrBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB O00y4deHHs (KOMIIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIETo,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS O JUCLMILIUHE.

CBs3p Mexay GOpMUPYEMBIMM KOMIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/icTaBjeHa B cileayrouieil Tabnuiie:

Komnerennus NuaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUATHE
(KII 1)
I1K-10 3-11K-10 3, KH-15
VY-TIK-10 3, K1-15
B-T1K-10 3, KH-15




I1K-8.1 3-11K-8.1 3, K-8
V-1IK-8.1 3, KU-8
B-TIK-8.1 3, K-8
I1K-8.3 3-11K-8.3 3, KU-8
VY-11K-8.3 3, KU-8
B-TIK-8.3 3, KU-8

IHIkajnbl oneHKH 00pa30BaTENbHBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JEXKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcUMajbHOro Oaiia BKIOUMTENbHO. TOroBas arrecranus mo nucuuiuiiHe oreHunaercs mno 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM JUCIUILIMHBI

O1eHKa «OTIMYHOY» BBICTABISCTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
[IPOrpaMMHBINM MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TI0BATENHLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
UCTIONIb3YET B OTBETE MaTepuall
MOHOTpadUIeCKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJI0 3HAET MaTepuall, FPaMOTHO U

4 — «xopouio» 10 CYLECTBY U3JaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTABJISETCS CTYJIEHTY, €CJIA OH UMEET
3HAHUsI TOJILKO OCHOBHOTO MaTepHala, HO He
3- YCBOWII €T0 JeTalei, I0MyCKaeT HETOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapYILIEHNUS JIOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
IPOrPaMMHOIO MaTepUaa.

O11eHKa «HEYIOBJIETBOPUTEIILHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTENILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0IyCKaeT CyIeCTBEHHBIC
Hwuxe 60 F omOku. Kak mpaBuiio, omeHka
«HEYOOEIEMEOPUMMENLHOY «HEYJIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYJICHTaM, KOTOPbIE HE MOTYT HPOJOJIKUTh
oOydeHue 0e3 JOTOHUTENLHBIX 3aHATHIHA 1O
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUIIAHBI




OCHOBHAA JIMTEPATYPA:

1. DU I1 85 HanomaTepuayibl 1 HAHOTEXHOJIOTHY : yueOHoe mocobue, ["anzynenko O. 0. [u ap.],
Cankr-IlerepOypr: Jlans, 2022

2. OU K 49 Hanomnasmonuka : yuebHoe nocooue, Kinumon B. B., Mocksa: ®uzmatiut, 2010

3. 620 M29 HanortexHosoruu - Y 1apHbIi BBOAHBIH Kypc : yueOHoe nocobue, Jlaxtakust A., MapTun-
[Tansma P.JIx., Honronpynueiii: Marennexr, 2014

4. DU I 18 ®dusuka moxynpoBOHUKOB : yaeOHoe mocooue, [llamumona K. B., Cankr-IlerepOypr:
Jlanp, 2022

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 539.2 K45 Beenenue B pusuky tBepaoro tena : , Kurrens Y., M.: MeauaCrap, 2006

2. 535 C16 Ontuka u ¢poronuka. [Ipuniune: u npumenenus T.2 |, Canex b., Jlonronpynxerii:
Hurennekr, 2012

3. 537 3-43 Ilpunmunst na3zepos : , 3sento O., Cankrt-IlerepOypr [u ap.]: Jlans, 2008

4. 66 K61 CoBpeMeHHbIE yIiiepoIHbIE MaTepHallbl : CBONCTBA, TEXHOJIOTUH, IPUMEHEHMUSI; yueOHOE
nocobue, Konokomnsue C.H., Jonronpyausiii: Untemnekt, 2012

5. 620 193 YrnepoaHbie HAHOTPYOKH : CTpOeHUE, CBOMCTBA, mpuMeHeHus, psukos [1.H., Mocksa:
bunowm. JIaboparopus 3Hanuit, 2006

ITPOTPAMMHOE OBECITEYEHHUE:

CrienmanbHOe IporpaMMHoe obecriedeHrne He Tpedyercs

LMS 1 UIHTEPHET-PECVYPCEHI:

1. http://lwww.nanometer.ru/ (http://www.nanometer.ru/)

2. http:/mww.rp-photonics.com/ (http://www.rp-photonics.com/)
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHUAJILHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCLUIINHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecIiedeHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB



[Ipy wu3yyeHMM Kypca CTYIAEHT JOJDKEH OCBOUTb OCHOBHBIE 3HAHHUA O CTPOEHUH,
SHEPreTUYECKON CTPYKTYpE M ONTHYECKUX CBOWMCTBAaX MOJYIPOBOJHUKOBBIX, OpPraHUYECKUX U
METANIMYECKUX HAHO- U MHUKPOCTPYKTYp, a TakK€ HMMETb IPEJICTaBICHHE O METOJaX CO3/aHus
HAHOCTPYKTYP U OOJACTSIX UX MPAKTUICCKOTO MPUMCHECHHSI.

Kypc paccuuran Ha nBa cemecTpa. TeMbl IIEpBOrO CEMECTpa B OCHOBHOM CBOM Macce
MOCBSAILIEHB! U3YYCHHUIO OOIIMX CBEICHHH O CTPOCHUHU U HSHEPreTUYECKOM CTPYKTYpe HaHO- U MHUKPO
cucreM. TeMbl BTOpoOro cemecrpa 6osiee MOJPOOHO 3HAKOMSAT CTYAEHTOB C KOHKPETHBIMHU KJaccaMu
HaHOOOBEKTOB U clieU(pUUECKUMHI CBOHCTBaMHU.

IIpu wu3yyeHun t1eM 1-5 CTYOEHT [OJDKEH TO3HAKOMHUTBCA C KJIACCOM YIJIEPOJHBIX
HaHOCTPYKTYp. MeTh ueTkoe mpencraBienune o ctpykrype YHT, dynnepenoB u rpadena, meromax
UX TIONyYeHHs M OOJIACTSAX MPAKTHYECKOro MPHUMEHEHHs. 3HaTh ONpeAeieHHE MOJIEKYISIPHOIM
OpOWTATM U OCHOBHBIX MPHUOIMKEHUN MONOXKEHHBIX B ocHOBY Mertona JIKAO. OBnasers OCHOBaMU
pacuera sHeprerudeckoil ctpykTypbl YHT paznuunoil xupanbHOCcTH. B KauecTBe caMOCTOSITENIbHON
paboThl - pemarth 3aJa4u, MPeaIoKEHHbIE TPEToaaBaTeIeM.

B pesynbrate u3ydeHus TeMmbl 6 CTYAEHT [OJKEH IMO3HAKOMUTBHCA C THOHSITHEM IOPHUCTHIX
HAHOCTPYKTYp B yacTHocTu ¢ mopuctbiM kpemHueMm (IIK). CtyaeHty ciemyer ycBOUTH OCHOBHBIE
ceorictBa IIK, uMeTp 4YeTKOE NPEACTaBICHHE O METOJAaX €ro H3rOTOBJICHUS M MPUPOAE €ro
JIOMUHECUEHIIMM. B KauecTBe caMOCTOATENbHOM pabOThl - pelaTh 3aladyd, MPeJI0KEHHbIE
IIPENOIABATEIIEM.

[Ipu u3ydennn tem 7-9 CTyIEHT JOJDKEH YETKO YCBOUTH MOHATHS (POTOHHOTO KpUCTAILIA,
BbparroBckoil pemerku M MUKpope3oHaTopa. Takke cienyer oOpaTuTh oco0oe BHHMAaHHME Ha
MOHMMAaHHUE TAKUX MOHATUHN Kak 3ampenieHHas (oToHasi 30Ha U IJIOTHOCTh (POTOHHBIX cocTosHUU. C
MIPAKTUYECKOW TOUYKH 3PEHUsSl CTYIAEHT JOJKEH OCBOUTH METOJIbl PacdeT OTPa)KEHUs U IPOIyCKaHUs
MHOTOCJIOHOM CTPYKTYphl C HCHOJB30BaHUEM METOJAa MaTpullbl mepenayd. B kadectBe
CaMOCTOSITENTLHOM pabOThl - pelIaTh 3a/1a4u, MPeAIoKeHHBIE MTPernogaBaTesieM.

Tema 10 mocesmieHa mporeccam IMepeHoca dHEpruu Ha HaHoMmaciiTabe. [lpu ee m3yueHuun
CTYICHT JOJDKEH YCBOWTH IOHSTHUS W3IY4aTeIbHOTO M O€3bI3IydaTeiIbHOro0 MEepeHOca SHEPTHUu.
[ToHnmaTe mpUpPOAYy W YCIOBHS MPOTEKAHUS MEXAHU3MOB NepeHoca sHepruu no depcrepy u 1o
Jlexcrepy. 3HaTh MpUMEPHI MPAKTUYECKOTO HCIIOIB30BAHMS TEPEUYMCICHHBIX sIBIICHUN. B kadecTtBe
CaMOCTOSITENTLHOM pabOThl - pelIaTh 3a/1auu, MPeAIoKeHHBIE MTPernogaBaTesieM.

B pe3ynbrare usyuenust Tembl 11 CTyAeHT AOMKEH MMETh YETKOE MPEICTaBIEHUE O METOAaX
MOJIyUYEHHUsI KOJUIOMJHBIX TMOJIYMPOBOJHUKOBBIX KBaHTOBBIX Touek (KT) wux crpyktype u
SHEPIreTUYECKOM CIEKTpe. YMETh OLIEHMBaTh JJIMHY BOJHBI u3nydeHuss KT, 3Has ux pasmep u
BELIECTBO M3 KOTOPOTO OHM CHUHTE3UPOBaHBI. 3HaTh HpUMepbl MpakTtudeckoro npumeHeHus KT. B
KauecTBE CAMOCTOSATEIbHOU paboThl - peliaTh 3aJauu, IPeI0KEHHbIE IPEN01aBaTeIeM.

B pesynbrare uzyueHus: TeMbl 12 CTYIEHT JOKEH UMETh YETKOE MPEJICTABICHUE O SIBICHUU
IJIa3MOHHOTO pE30HaHca. 3HaTh KJIAcCU(UKALMIO TJIa3MOHOB M HMMETh YETKOE MpeJCTaBieHHe 00
ONTUYECKUX CBONCTBaX METAJUTMUECKUX HAHOKPHUCTAIUIOB. B KadecTBe caMOCTOSTENbHON paboThl -
pemarh 3aJa4u, NPeI0KEHHbIE MPENnogaBaTeIeM.

11.  YYEBHO-METOJMWYECKHUE PEKOMEHJALINM /ISl IPENOJABATEJIEN

[Ipy u3MOXKEHUM MEpBOro paszzena HEOOXOAMMO YUYUTHIBATh, YTO OCHOBHBIE MPUHIIMIIBI
KBaHTOBOM MEXaHHKH CTyJIEHTaMH 3- IO Kypca yCBauBalOTCS OOBIYHO JOCTATOYHO (HOPMAIBHO.
[ToaTomMy HE0OX0AMMO MOBTOpPEHHE B OOIIMX YepTax MPUHLMUIIOB KBAHTOBOM MEXaHUK: OIEpPaTopoB



(Gu3n4ecKux BEIMYUH, NPUHIMIA HeonpeaeneHHocTH, ypaBHeHus Ilpenunrepa. C Metomamu
pemieHus ypaBHeHus Illpeaunrepa a7 OJHOMEPHBIX IOTEHLUUAIbHBIX SIM CTYAEHTHI 3HAKOMBI
JOCTaTO4HO Xopoio. IfoaToMy 3TOT pa3gen MOKHO 1aTh U CaMOCTOATENbHON IMPOpadOTKE WM B
¢opme 3amau. OCHOBHOE BHHMMAaHHE HYXHO VYAEIUTh (U3UYECKHM BBIBOJAM W3 pEIICHUS
KBaHTOBOMEXAHWYECKUX YpaBHEHUU. IIpu 3TOM BakHBIM SIBJISIETCS BOIPOC: IPHU KaKUX pazMepax
HaHOCTPYKTYpP M TeMIlepaTypax 3KCIEPUMEHTAIBbHO MposBiseTca 3((eKT pa3sMepHOro KBaHTOBAHUS.
OTOT BONPOC MOXKHO OQOPMUTH B BUJE 3a/aud, HO HYXHO IOMHHUTb, YTO €€ pEIIEHHE BO3MOXKHO
TOJBKO C IIOMOINBIO MpenojaBarens. YacTe 3aHATUS MHTEPECHO IOCBATUTH chepuyecKon
MNOTEHIMAJIBHON sIME C OECKOHEYHO BBICOKMMM CTEHKaMH. DTO — MOJEIb  IOJYHPOBOJIHUKOBOMN
cepuueckoil kBanToBOW ToukH. [lonHOMepHOE pemenue ypaBHenus Llpenunrepa amst 3Toro ciydas
Ha 3-M Kypce — HEBO3MOXKHO, IMOCKOJBKY CTYIEHTHI HE 3HAKOMBI CO CHEIHATbHBIMU (YHKIHSIMH.
PemieHne BO3MOXKHO JHMIIb A8 4acTHOro ciydas. OJHAaKO IOJE3HO IMO3HAKOMUTH CTYAEHTa C
[IOBEICHUEM YacTHULIbl B IIEHTPAJIbHOM IIOJIE, TJ€ COXPAHSAETCS MOMEHT KOJIMYECTBA JBM)KEHUS,
paccMOTpETh ypaBHEHUS Ul KBaJpaTa MOMEHTA, 3aKOH KBAaHTOBAaHUS MOMEHTA U €r0 IIPOEKLHH Ha
IIPOU3BOJIBHYIO OCb.

Bropoil paszen MOCBSAIIEH HU3JI0KEHUIO COBPEMEHHBIX METOJOB IOJYYEHHUS HAaHOCTPYKTYD.
311ech HEOOXOIMMO PacCCMOTPETh METOJIbl KOJUIOMIHOW XUMHH, MOJIEKYISPHO-Ty4YeBOW SMUTAKCUU U
ap. OpHako, C METOAMYECKOM TOYKM 3pEHUs 0CcO00€ MECTO 3aHUMAET METOJ TEPMHUYECKOIo
HanplieHus. JleWCTBUTENbHO, HU3JI0KEHUE ATOr0 METOJla IO3BOJISIET BCIIOMHUTh U CYILIECTBEHHO
JIOTIOJIHUTh 3HAHMS CTYJEHTa IO BaKyyMHOM TEXHHKeE. 3HaHUS 110 MOJIEKYJSIpHOM (u3uke B 00beMe
Kypca oOmed (U3MKM NO3BOJIIET CTYAEHTaM peIIaTh 3aJadd, KOTOpPbIE JOCTAaTOYHO TIIyOOKO
IIPOSCHAIOT CYHIHOCTh METOJA M IO3BOJIAIOT IIPOBECTH IPAKTUYECKH BaXKHBIE OLEHKU M PACUYETHI.
31ech YMECTHO IO3HAKOMUTH CTYNEHTOB C METOJOM JIa3€PHOIO HAIBUICHUS, KOTOPBIM aKTHBHO
pa3BuBaercid B By3e. OTIENBHOrO paccMOTpeHHs] TPeOyloT METOJbl MOJY4YEHHMs HAHOYACTHUI[ CO
CBOMCTBaAMM IUIa3MOHHOTO pe3oHaHca. O((EeKThl IIa3MOHHOIO PE30HAHCA MOXKHO H3JIOKHUTHh Ha
OCHOBAHUU DJIEMEHTAPHON TEOPHUH JUCTIEPCUU NI TIA3MBI.

MeTobl TMAarHOCTUKK M XapaKTEepU3alMl HAHOCTPYKTYp. DTOT pas3fesl JaeT BO3MOXKHOCTh
ITIO3HAKOMHUTH CTYJIEHTOB C COBPEMEHHOW MHMKPOCKOIMEH, - AJIEKTPOHHOM M aTOMHO-CHIOBOHW. [Ipm
U3JI0)KEHUU METOoJa WHTEPPEPEeHIIMOHHON MHMKPOCKONHUH I10JIE3HO BCIIOMHUTH OOIIME MPUHIUIIBI
ONTUYECKON HHTEepPepoMeTpuH, YCTpoiicTBa HauboJsiee MOMYJApHBIX HHTEepdepoMeTpoB. B sToM
paszene cieayeT U3JI0KUTh be303((eKT, KOTOPBII HE paccMaTpUBaeTCsl JOCTATOYHO MOJIPOOHO HU B
Kypce o0meit pusnku, Hu B pu3uKe TBepAoro tena. Ha ocHOBe 3TUX 3HAHUI MOXKHO M3JIaraTh TEXHUKY
MHUKpOII0J1ad B UHTEPPEPOMETPUH, ATOMHO-CUIIOBOM MUKPOCKOIHH, JIa3€PHON TEXHUKH.

[Tocnenuuii pasgen Kypca — NPUMEHEHHUS] HAaHOCTPYKTYp. DTOT pas3zien B OoJblIel CTeleHH
3aBHCHUT OT MHTEPECOB M BKYCOB IpemnojaBareis. PekoMeHayeTcss ero TeCHO YBs3aTh C JPYTMMHU
KypcaMmu, KOTOpble uMTaroTcs Ha kadeape. Hampumep, MOXHO MoApoOHO H3JI0KHUTH MPUMEHEHUs
MOJIYTIPOBOJIHUKOBBIX KBAHTOBBIX TOYEK B COBPEMEHHOH OpraHMYecKOW OITO3JIEKTPOHUKE, MpU
pa3paboTke POTOBOJIBTAUUYECKUX 3JIEMEHTOB M CBETOJIMOJOB, a TAKXKE B MEAUIIMHCKON TUArHOCTHKE.
BaxkHo Takke paccMOTpeTh NPUMEHEHMS HAHOCTPYKTYp B COBPEMEHHBIX METOJAX aHalu3a, IpHU
pa3paboTKe CEHCOPOB U T.II.

CamocrosTenbHas paboTa CTYIEHTOB  BKJIIOYACT pEHIEHHWE 3ajad, MPeUIOKEHHBIX
IIpenojaBaTesieM Ha JEKLIHUX.

ABTOP(BI):



MaprtsinoB Urops Jleonunosud, K.¢.-M.H.



