MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®U3UKN MUKPO- U HAHOCHUCTEM

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3NYECKHUE OCHOBBI MUKPO- 1 HAHOTEXHOJIOTUH (UACTD 2)

Hanpasnenue noarotroBku [1] 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHUKA
(cmennanbHOCTD)
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AHHOTALMS

VYuebHas 3agaya Kypca - JaTh OCHOBHBIE TIPEACTaBICHUS O (U3MUECKUX Tpolieccax,

MPOUCXOASUINX B MUKPO- U HAHOCUCTEMAX PA3JIMYHON pa3MEpPHOCTH.

B kypce paccmarpuBaeTcsi BIHMSHHE KBAaHTOBOPAa3MEPHBIX AI(PQPEKTOB Ha HHEPreTUUECKHUX

CHEKTp HOCHUTENeH 3apsiia, ONTHYECKHE U TeIulo(U3MYecKhe CBOWCTBA MOJYNPOBOAHUKOBBIX U

METAJNTNYECKUX MUKPO- U HAHOCTPYKTYp. JlaeTcs nmpeacTaBieHue 0 COBPEMEHHBIX METOaX CO3JaHMs,

XapaKTCpHU3allu U HUCCICAOBAHHA MHUKPO- U HAHOCHUCTEM, IIPH 3TOM 0coboe BHUMaHHE YACIACTCA

MMPaKTUYICCKOMY UCIIOJIb30BAHUIO YHUKAJIbHBIX CBOICTB HAaHOOOBEKTOB.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

HCHLIO OCBOCHUA quGHOﬁ AUCHUIUIMHBL ABJISICTCA IOJIYUCHUC 3HaHHﬁ, HGO6XOI[I/IMBIX JJIsA

YCTEIHOW MPOPECCHOHANBHON JEATEILHOCTH B 00JaCTH MCCIICIOBAHUM, pa3padOTOK U TEXHOJIOTHH,

HaIlpaBJICHHBIX Ha CO3JaHUC Q)YHKHHOHaHHSHpOBaHHI)IX HaHO- U MI/IKpOO6TJeKTOB,

IIOHUMaHUueC

MPOIIECCOB, TPOUCXOASIINUX O00JACTH HAHODOTOHUKHU, (HU3UKH HAHOOOBEKTOB M KOHJIEHCHUPOBAHHOTO

COCTOSTHUS BEILIECTBA U YIIPaBJIEHUE IIPOLECCAMH Ha HAHOYPOBHE.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

[IpodeccronanbHbli HUKI, IUCHUTUIHHBI IO BEIOOPY

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu
3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabHoctu (3I11)

MaTeMaTHIeCKOe
MOJICTHPOBaHHE
ANEKTPOHHBIX
npudOpoOB, CXeM U
YCTPOMCTB Pa3JIUYHOrO
(yHKIIMOHATEHOTO
Ha3HavYeHMs Ha 0ase
CTaH/IaPTHBIX MAKETOB

O0beKT Wi
00J1aCTH 3HAHUSA

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaaprt-I1C, ananu3
OIIbITA)

Hay‘IHO—I/ICCJ'IeI[OBaTeJIbCKI/Iﬁ

AIIEKTPOHHBIE
IpUOOPHI,
YCTPOWCTBA,
YCTaHOBKH, METO/IbI
UX UCCIIEIOBaHHUA,
MaTeMaTHYECKUE
MOJIeNTN

[IK-2.1 [1] - Criocoben
NPUMEHSTh METOIBI 1
KOHIICTIIHH
IKCIIEPUMEHTABHOM
¢buzukn
KOHJICHCHPOBAHHOTO
COCTOSTHUS BEIIECTBA,
Ja3epHON (PU3HKH,

Kon n naumenoBanue
HHIMKATOPA
AOCTHKEHUS
npogeccuoHaILHOM
KOMIIeTEeHIIUN

3-T1IK-2.1[1] - 3uars:
3aKOHBI U
IKCIIEPUMEHTAIHLHBIC
METO/IbI
AKCIEPUMEHTAIBHOMN
bu3uKn
KOHJIEHCHPOBAHHOTO
COCTOSIHHSI BEILIECTBa,




ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS;
ydacTue B
TJTAHUPOBAHUH U
MPOBEACHUU
AKCTIEPUMEHTOB T10
3a/IaHHON METOAMKE,
00paboTKa pe3yJIbTaToB
C IpUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy4IHO-
TEXHUYECKON
uH(popManuu,
OTEUECTBEHHOTO U
3apyOeKHOTO OIBITA 11O
TEMaTHKe
HCCTIEOBAHUS;
OpraHu3alys 3alUUThI
00BEKTOB
WHTEJUICKTYaJIbHON
COOCTBEHHOCTH U
pe3yabTaToOB
HUCCIIEJOBAaHUN U
pa3paboToK Kak
KOMMEPYECKOU TaTHbI
NpEANPUATUI

MaTeMaTHYECKOe
MO/IETTUPOBAaHUE
JIEKTPOHHBIX
puOOpoOB, CXEM U
YCTPOMCTB pa3IMYHOIO
(YHKIIMOHATILHOTO
Ha3zHaueHUs Ha Oaze
CTaH/IapPTHBIX MTAKETOB
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHMS;
yuyacTue B
IUTAHUPOBAHUU U
MIPOBEACHUHU
9KCIIEPUMEHTOB IO
3aJJaHHOI MeTOoTUKe,
00paboTKa pe3yJIbTaTOB

JJIEKTPOHHBIE
puOOpHI,
YCTpPOMCTBA,
YCTaHOBKH, METObI
UX UCCIIEI0BaHUs,
MaTE€MaTHYECKHE
MOJIENH

(doToHMKH, HUBUKU
MHUKpO- U HAHOCUCTEM
JUISL PeLIeHUs
(hyHKIIMOHAJIbHBIX,
TEXHUYECKUX U
TEXHOJIOTMYECKHUX
npoOJeM Mpu Co31aHUH
1 DKCIUTyaTaluu
2JIEMEHTOB U YCTPOMCTB,
(YHKIMOHUPYIOIIUX HA
HPUHIMUIAX ONTO- U
HaHO3JIEKTPOHUKH

Ocnoesanue:
[IpodeccronanbHbIit
cranaapt: 40.011

[IK-2.3 [1] - Ciocoben
OTIPENIeNATh YCIOBUS U
IPaHUIIBI TPUMECHEHUS
CYULIECTBYIOILETO
UCCIIEIOBATEIILCKOTO U
TEXHOJIOTHIECKOTO
000pyI0BaHUS TIPU
pa3paboTKe yCTpONCTB
OIITO-,
HAHODJICKTPOHHUKH U
HaHO(OTOHHUKHU

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

na3epHON (HU3HKH,
(bU3UKY MUKpPO- U
HaHOCHUCTEM, IPUHIIUIIBI
(G YHKIIMOHUPOBAHUS
3JIEMEHTOB M YCTPOUCTB
(hOTOHHKH, ONITO- U
HAHORJIEKTPOHUKH;
V-TIK-2.1[1] - Y™eTh:
aHAJIM3UPOBATh HAYYHO-
TEXHUYIECKYIO
npobiemy,
MOCTABJICHHYIO 33/1a9y B
obnact puzuku
KOH/ICHCHPOBAHHOTO
COCTOSIHUS BEILIECTBA,
(U3UKN HAHOCTYKTYD,
(bOTOHUKH U
npeJyiaratb BO3SMOKHEIC
MYTHU €€ PELICHHUS;
B-TIK-2.1[1] - Bnanets:
HaBBbIKAMU
AKCIEPUMEHTAIBHOMN
paboThl HA
CTIeMAIN3UPOBAHHOM
HayYHOM
o0opy10BaHUU U
YCTpOMCTBax B 00JacTu
(boTOHUKH, PUBNKH
HAHOCTPYKTYD,
na3zepHoi QU3HKH,
OIITO- U
HAHORJICKTPOHHKH,
MOJICIUPOBAHUS U
YHCJICHHBIX PaciyeTOB
PUMEHHUTEIBHO K
ITIOCTaBJIECHHOM 3a7a4e
3-11K-2.3[1] - 3nars:
COBPEMEHHBIE
TEXHOJIOTUH U METOMbI
(bU3NKN MHUKPO- U
HaHOCHUCTEM, HaHO- U
OTITORJIEKTPOHUKHU
IPUMEHHUTEIBHO K
pa3paboTKe HOBBIX
YCTPOMCTB B
MPEeIMETHOM 00J1acTH;
V-TIK-2.3[1] - Y™meTh:
MPUMEHSTH KOHIICTIUT
U METOJbl (PU3UKH
KOHJICHCHPOBAHHBIX
cpen, GU3NKU MUKpPO- U
HAHOCHCTEM H




C IpUMEHEHUEM
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy9IHO-
TEXHUYECKON
nH(popManuu,
OTEUECTBEHHOTO U
3apyOeKHOTO OIBITA 11O
TEMaTHKe
HCCTIEIOBAHUS;
OpraHu3alys 3alUIUThI
00BEKTOB
WHTEJUICKTYaJIbHOU
COOCTBEHHOCTH U
pe3yabTaToOB
HUCCIIEIOBAaHUN U
pa3paboTok Kak
KOMMEPYECKOU TaTHBI
NpEeANPUATUI

HpOHSBOILCTBCHHO-TGXHOJ’IOFI/I‘IGCKI/Iﬁ

BHEJIPEHUE PE3YJIbTATOB
HUCCIIEJOBAaHUN U
pa3paboToK B
MIPOU3BOICTBO;
BBITIOJTHEHUE PaOOT 1O
TEXHOJIOTHYECKON
MOATOTOBKE
MIPOU3BOJICTBA
MaTepuasIoB U U3JEIHUM
3JIEKTPOHHOU TEXHHKU;
MPOBEACHUE
TEXHOJIOTHYECKHUX
MPOLIECCOB
MIPOU3BOJICTBA
MaTepuasIoB U U3
3JIEKTPOHHOU TEXHHKU;
KOHTpOJIb 32
cobroIeHreM
TEXHOJIOTHYECKOU
JTUCIUTITUHBI U IPUEMOB
SHEPTO - U
pecypcocOepekeHus;
MOATOTOBKA
JIOKyMEHTAIIUU U
ydacTtue B pabote
CHUCTEMBbI MEHEKMEHTA
KadecTBa Ha
NPEANPUITHH;
OpraHu3aLus
METPOJIOTHUECKOTO

MaTepHabl,
KOMITOHEHTHI,
3JIEKTPOHHbBIE
npuOopslI,
YCTPOMCTBA,
YCTaHOBKH, METOJIbI
UX UCCIIEI0OBaHMUA,
IPOCKTHPOBAHUS U
KOHCTPYUPOBaHMUS,
TEXHOJIOTHIECKUE
IPOLIECCHI
IPOM3BOJICTBA,
JTMAarHOCTHUYECKOE U
TEXHOJIOTHIECKOE
o0opyoBaHue,
QITOPUTMBI PEIICHHS
TUIOBBIX 33134

ITIK-10 [1] - CriocobeH k
MOJICPHU3AIIH
CYIICCTBYIOIUX U
BHCOPCHHUIO HOBBIX
METOJIOB U
000opyI0OBaHUs ISt
U3MEpPEHUI apaMeTpoB
HAHOMATEPHAIOB U
HAHOCTPYKTYD

OcHosanue:
[TpodeccrnonanbpHbIM
cranzaapt: 29.007,
40.003

(OTOHMKH K PELICHHIO
3aJ1a4 ONTO- U
HAHORJIEKTPOHUKH U
HaHO(OTOHMKHU;
B-TIK-2.3[1] - Bnanets:
HaBbIKaMU pabOThI HA
HCCIIEIOBATENIBCKOM U
TEXHOJOTMYECKOM
000py/I0BaHuUH,
MIPUMEHSIEMOM TIPU
CO3/1aHUU U
UCCIIEIOBaHUH
napamMeTpoB IpruOOpoOB
Ha OCHOBE MPUHIUIIOB
(boTOHUKH,
HaHO(OTOHHKHU U
OIITORJIEKTPOHUKH

3-1IK-10[ 1] - 3nanue
(hMBUYECKUX OCHOB
COBPEMEHHBIX MUKPO- U
HAaHOTEXHOJIOTHH,
TEXHOJIOTUI
reTePOCTPYKTYPHOH U
CBY-31€KTpOHUKH. ;
V-TIK-10[1] - Ymenue
TBOPYECKU MIPUMEHSTH
COBPEMEHHOE
o0opyaoBaHue A
U3MEPEHUI apaMeTpOB
HaHOMaTepHaJoB U
HaHOCTPYKTYP;
B-TIK-10[1] - Bnagenue
METOJIaMH U3MEPEHUI
rnapameTpoB
HAaHOMATEpPHAJIOB U
HaHOCTPYKTYP




obecrnieueHus
MIPOU3BOJICTBA
MaTepuaioB U U3AEIUN
3JIEKTPOHHOW TEXHUKHU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTAHUS
HNutemnexryanpHoe
BOCITUTaHHE

[IpodeccuonanbHoe
BOCIIHTaHUE

[Ipodeccrnonansroe
BOCIIUTaHHE

3amaun BocnuTaHus (KOx)

Coznanue ycioBui,
o0ecneynBaroIux,
(dopmMHpoBaHUE KYIbTYPbI
yMmcTBeHHOTO Tpyaa (B11)

Coznanue ycnoBui,
o0ecneuynBaroux,
¢dopmupoBaHue
OTBETCTBEHHOCTH 3a
npogeccuOHaIbHBIN BHIOOD,
npodecCHoHAIbHOE
pa3BuTHE U
npodeccuoHaibHbIE
peuenus (B18)

Co3naHue ycnoBUid,
00ecreunBaroInX,
dbopMupoBanue
CIOCOOHOCTH U CTPEMJICHHUS
cJenoBarth B mpodeccun
HOpMaM TOBEICHUS,
00ecneynBaronuM
HPABCTBEHHBIN XapakTep
TPYAOBOM AEATETLHOCTH U
HECITy’>kKeOHOTO TTOBEJICHHS
(B21)

BocnurareapHbIi TOTEHIINA UCIIUIIINH

Hcnonb30BaHne BOCIUTATEIHHOTO
MOTEHLMaNa JUCIUIUIUNH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpogecCHOHAIBHOTO U
po(hecCHOHATEHOTO MOMYJIS ISt
dbopMupOBaHUS KyJIbTYPbl YMCTBEHHOTO
TpyJa MOCPEICTBOM BOBIICUCHHUS
CTyJICHTOB B y4eOHbIE
UCCJICIOBATENLCKUE 3aJJaHUS, KypCOBBIC
paboThI U JIp.

Hcnonb30BaHne BOCIUTATEIHHOTO
MOTEHLKaNa JTUCIUIUINH
po(hecCHOHATLHOTO MOMYJIS IS
(dbopMUpPOBaHUS y CTYACHTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHaIbHOE pa3BUTHE
IIOCPEJICTBOM BBIOOpA CTYJICHTaMHU
MHAMBUIYyaJIbHBIX 00pa30BaTEIbHbBIX
TPACKTOPU, OpraHU3aIMU CUCTEMBI
OOLIeHMS] MEXKIY BCEMHU YYaCTHUKAMU
00pa30BaTeNpHOTO MpoIiecca, B TOM YHCIIe
C MCIIOJIb30BAaHUEM HOBBIX
WH(POPMAITMOHHBIX TEXHOIOTHM.
1.Mcnions30BaHne BOCIUTATEILHOTO
MOTEHIIMAaa TUCITUTUINH
po(hecCUOHATLHOTO MOAYJIS JUIst
pa3BUTHS HABBIKOB KOMMYHUKAIIUH,
KOMaHTHOHM paOOTHI U JTUACPCTBA,
TBOPUYECKOTO MHKEHEPHOT'O MBIIIICHHSI,
CTpEMIICHUS CIIeIOBATh B
npodhecCHOHANBLHOM NesITeIbHOCTH
HOpMaM TIOBEJICHUSI, 00SCTIICUNBAIOIINM
HPABCTBEHHBIN XapakTep TPYAOBOMH
JeSITEIbBHOCTH U HECITyKeOHOTo
MOBE/ICHHUs, OTBETCTBEHHOCTH 3a
MPHUHSTHIC PEIICHUS Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPAKTHYCCKHUX 3aaHHH, PeIICHUE KEHCOB,
MPOXO0XKACHHUE MTPAKTHUK U MOATOTOBKY
BKP. 2.Hcnonb3zoBanue
BOCIIMTATEIHHOTO MOTEHIINATA
JTUCITUTUTAH TIPO(ECCUOHATBEHOTO MOTYJIS
UIst: - (POPMUPOBAHUS




IIPOM3BOJCTBEHHOIO KOJJIEKTUBU3MA B
X0JI€ COBMECTHOT'O PEHICHUSI KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX 3aj]ad, a
TaK)Ke MyTeM MOJKpEIUIeHNE
paloHaIbHO-TEXHOJIOTUYECKUX HAaBBIKOB
B3aUMOJICVCTBUS B ITPOEKTHOMN
JESATEIIBHOCTH SMOLIMOHAIbHBIM
3(PeKTOM yCTeIHOTO B3auMOACHCTBU,
OLIYIIIEHHEM pocTa o01eit

3¢ (HeKTUBHOCTH MpU pacIpeeIeHUH
IIPOEKTHBIX 33J]a4 B COOTBETCTBUU C
CHJIBHBIMU KOMITIETEHTHOCTHBIMU U
SMOLIMOHAJIBHBIMU CBOMCTBAMHU WJIEHOB
IIPOEKTHOU TPYIIIIBI.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

Ne HaumenoBanue
.10 pasaena yueOHoi
AUCHMILTUHBI

Jlexnun/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
paboThbl, yac.
Oo0s3aT. TeKymmi
KOHTPOJIb ((popma*,
HeJeJs )
MaxkcuMasbHbIN
0aJu 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA
KOMOeTAHIIAIA

Henenn

8 Cemecmp

&
S
oo
NN
=
A

1 [lepBeIii pa3nen 1-8 6/6/0

2 Bropoii paznen 9-15 | 6/6/0 25 KH-15 | 3-IIK-

3-IIK-




B-
K-
23

Umoeo 3a 8§ Cemecmp 12/12/0 50

KouTtposbhbie 50 3 3-TIK-
MeponpusiTuss 3a 8§ 10,
CemecTtp V-
[K-
10,
B-
K-
10,
3-TK-
2.1,
V-
[K-
2.1,
B-
K-
2.1,
3-TIK-
2.3,
V-
[K-
2.3,
B-
K-
23

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaiioB JoimkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAlluK Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue
KN KonTposb no uroram
3 3ager
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
8 Cemecmp 12 12 0
1-8 IlepBbIii pa3aen 6 6 0
1 Tema 1 Bcero ayiuTopHbIX 4acoB
YrnepoaHble HAHOCTPYKTYPBI. YTJIEPOIHBIE HAHOTPYOKH 1 |1 [0
(YHT), ctpoenue, nmonyyeHue, CBOMCTBA. Owunaitn
0 |0 | 0
2 Tema 2 Bcero ayiutopHbIx 4acoB




ba3oBble npencTaBiaeHus O SHEPrETUYECKON CTPYKTYpE
oprannueckux coequuennii. Meron JIKAO. KynoHoBckuii u
pe30HaHCHBIN UHTEerpasbl. CucTemMa m-3J€KTPOHOB
HEHACHIIICHHBIX YTieBoa0po10B. Ocobennoctu meroaa JIKAO
TSl TIOJTUMEPOB.

Omuiaiig

3 Tema 3 Bcero ayiuTopHbIX 4acoB
JIMCTIEpCUOHHOTO BRIpAXKECHHUS [Tt SHEpruu ekTpoHa E(k) 1 | 1 | 0
s YHT tuna ceqio u kpecio. Ownnaiin

0 |0 |0

4 Tema 4 Bcero ayiuTopHbIX 4acoB
I'paden. Ctpykrypa. Crioco6s! nomyuenus. Bun E(k), 1 |1 [0
ocobennocTH B Toukax K u K’ mepBoit 30861 bpumtosHa. Omnuaiin

0 |0 |0

5 Tema S Bcero aytuTopHbIX 4acoB

@yepeHsl, CTpPOEHUE MOIyYeHUE, CBOIMCTBA. 1 |1 [0
Omnnaiin
0 |0 | 0

6 Tema 6 Bcero ayutopHbIX 4acoB
[Mopuctsrii kpemuuit (I1K). Knaccudukanus. Metoast 1 |1 [0
nonydenusi. CupsimiaeHue 30HHOU cTpyKTypsl [1K. Ownuaiin
®oromomunecuenus [1K. 0 0 0

9-15 Bropoii paznen 6 6 0

7 Tema 7 Bcero ayiutopHsIX 4acoB
[Tonsatue potonHoro kpucramia. O61acTb MPUMEHEHHS. 1 |1 [0
AHanorus Mexy ypaBHeHueM lllpennHrepa u OCHOBHBIM Ownuaiin
ypaBHeHHeM Teopuu audpaxiuu. [lonstie GoToHHOM 0 0 0
3amnpenieHHoi 30Hb1. POoTOHHBIE CTPYKTYphI Ha 6a3ze T1K.

8 Tema 8 Bcero ayiutopHsIx 4acoB
MarpuuHbIid METOT B ONITHKE MHOTOCJIOMHBIX CTPYKTYP. 1 | 1 | 0
Marpuia nepegaum 1 MaTpyLAa pacCesiHUsA. OHnaiin

0 |0 | 0

9 Tema 9 Bcero aynutopHbIX 4acoB
OnHomepHast OpaIrToBCKas peleTka 1 MUPOKPE30HaTop Ha 1 |1 [0
ocHoge [1K. OcHoBHbIE popMyJIbl. AHANOTHS MEXKAY 3a1adeil o | Ounaiin
IIPOXOXKACHUN U3IIyUEHUs Yepe3 peleTKy bparra u 3agaueit 0 0 0
Kponwura-Ilennu.

10 Tema 10 Bcero ayiuTopHbIX 4acoB
MexaHu3MBlI IepeHOCca SJHEPIUM B HaHOCcHCTeMaxX. [Ipumepsl 1 | | | 0
nepeHoca 3Hepruu i cucteM Ha 6aze [1K. Owunaitn

0 |0 |0

11 Tema 11 Bcero ayiutopHbIx 4acoB
KonnouaHeie noaynpoBOAHUKOBBIE HAHOYACTHULIBI. 1 |1 [0
Texnonorust cuate3a. ONTUYECKHUE CBONCTBA, SHEPTeTUUECKUN | OHmnaiin
cnektp. [IpumeHeHue noynpoBOJHUKOBBIX HAHOYACTHII B 0 0 0
OIITORJIEKTPOHHUKE.

12 Tema 12 Bcero ayiutopHbIx 4acoB
OCHOBBI HAaHOIIJIA3MOHUKH. 1 |1 [0

Ownnaitn
0 |0 |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINIA:




O003Ha

ITo1HOE HAMMEHOBaHNE

YeHHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual

I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Bunieo-marepuaisl

AM Aynmo-marepuasl

[Ip3 [Ipe3eHTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC WNHTepakTUBHBIN CalT

TEMbI [TIPAKTUYECKWX 3AHSATUI

Henean

Tembl 3ansTuii / Conepxxanue

8 Cemecmp

Tema 1
VYraepoHble HAHOCTPYKTYPBL. YTJIEpOJHbIE HAHOTPYOKH
(YHT), ctpoenue, nmonyyeHue, CBOMCTBA.

Tema 2

ba3oBbie npencTaBiaeHns 0 SHEPTETUUECKON CTPYKTYpe
oprannueckux coenunenuil. Meron JIKAO. KynoHoBckuil u
pe30HaHCHBIN nHTErpasbl. Cucrema m-3J1eKTPOHOB
HEHACBIIEHHBIX YTIIeBO10p010B. OCOOEHHOCTH METOa
JIKAO nst noauMepoB.

Tema 3
JlucriepcuoHHOTO BBIpaXXEHUs TSl SHepruu ekTpoHa E(k)
st YHT tuna ceqio v kpeco.

Tema 4
I'paden. Ctpykrypa. Crioco6st momyuenus. Bun E(k),
ocobenHoctu B Toukax K u K’ nepBoii 30ub1 bpuitrosHa.

Tema 5
DyIIepeHsl, CTpOSHUE TTOJTYICHUE, CBOMCTRA.

Tema 6

[TopucTsrii kpemuuit (I1K). Knaccudukanus. Metroast
nosrydenus. Crpsimiienne 30HHOU cTpykTypsl [TK.
doromromunecuenms 11K.

Tema 7

[Tonsatue potonHoro Kprcramia. O61acTb MPUMEHEHHMS.
Amnanorust mexnay ypaBHeHueM [lIpeauHrepa 1 OCHOBHBIM
ypaBHeHHeM Teopuu audpaxiuu. [loustre GoToHHOM
3amnpenieHHoi 30Hbl. POoTOHHBIE CTPYKTYpbI Ha Oa3ze [1K.

Tema 8
MarpuuHbIi METOJT B ONITHKE MHOTOCJIOMHBIX CTPYKTYP.
Marpuia nepegayi 1 MaTpULa pacCesiHuUs.

Tema 9

OnHomepHast OpATTOBCKas peleTka U MUPOKPE30HaToOp Ha
ocHoBe [1K. OcHoBHbIE (HhOpPMYJITBI. AHAIOTHS MEXTY 3a1adeit
0 NPOXOXKACHUM U3JIy4EHUs Yyepe3 peleTky bparra u 3agaden
Kponwura-Ilennu.

Tema 10




MexaHu3Mbl IepeHOCca JHEPIUM B HaHOcHCTeMaX. [Ipumepsl
nepeHoca dHepruu s cucreM Ha 6aze [1K.

Tema 11

Kounonassle 1osynpoBoAHUKOBbIE HAHOYACTHIIBI.
Texnonorus cunTe3za. ONTHYECKHE CBOMCTBA, SHEPTETUUECKUN
crnextp. [IpuMeHeHue noaynpoBOAHUKOBBIX HAHOYACTHUL B
OIITOIEKTPOHUKE.

Tema 12
OCHOBBI HAHOIUTA3MOHUKH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu mpoBedeHMH JEKIMHA HCHOJB3YIOTCA HarisAHble (GOPMBI JAEMOHCTpALUU y4eOHOTO
Marepuajga B BHJAE IPE3CHTALMM, a TakKe BBICTYIUICHWS NPUIJIALICHHBIX IIPENOJaBaTEIICH,
3aHUMAIOIINXCA HCCIECIOBAHMSAMU B obOnmactu (u3uku MHKpo- ¥ HaHocucrteM. CTyIneHTB B
00513aTeILHOM MOPSIZIKE MOCEHIAIOT JIEKIIMU Ha TeMY (U3MKH HAHOCUCTEM BEAYIIMX MUPOBBIX YUEHBIX,
BBICTYyHAlOMMX B By3e . [IpoBeneHne ceMuMHapoOB MpeayCMAaTpUBAET MPOBEACHUE JHUCKYCCHM U
BBICTYIUICHUSI CTYJICHTOB C JIOKJIalaMU Ha TEMBbI, CBSI3aHHbIE ¢ (PU3UKON U TEXHOJIOTHEH HAHOCUCTEM.

7. ®OHJ OHEHOYHBIX CPEJACTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4yeHHs (KOMIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABICHA B CIIEAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlMOHHOE MepPONIPUATHE
(KII 1)
[IK-10 3-1IK-10 3, K1-8
VY-IIK-10 3, KU-8
B-IIK-10 3, K1-8
[K-2.1 3-T11K-2.1 3, KHU-15
VY-IIK-2.1 3, KU-15
B-TIK-2.1 3, KU-15
[K-2.3 3-11K-2.3 3, KH-15
VY-IIK-2.3 3, KH1-15
B-TIK-2.3 3, KHU-15

HIkanbl oneHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI

[Ikana Ka)kAOTO KOHTPOJBHOTO MEPONPUSTHS JICKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMAaJIbHOTO 0ajla BKIIIOYMTENbHO. MIToroBast arrectanus o AMCUUIUIMHE oneHuBaercs mo 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIOJTHEHUU
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CJIGI[yIOIJ.[CfI IIKAJIOM:



Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CII1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTtepuar,
HCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraer, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATypPhl.
85-89 B O1ieHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O1ieHKa «yIOBJIETBOPUTEIBHOY

BBICTaBISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(bOpMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH NOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasumio,
«HEY0081emM8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JVUCIHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:
1. DU I1 85 Hanomarepuassl 1 HAHOTEXHOJIOTUH : yueObHoe nocooue, Cankt-IletepOypr: Jlans, 2022
2. OU K 49 Hanomrasmonuka : , Mockpa: @usmatiut, 2010

3. 620 M29 HanorexHonoruu - Y JapHbIi BBOJHBIN Kypc : yudeOHOe mocodue, Jloaronpy aHbIi:
Wnrennekr, 2014

4. 51 11 18 ®uzuka noxynpoBOJHUKOB : yueOHoe mocodue, Cankt-IlerepOypr: Jlans, 2022

5. OU 11 49 ®usuko-XxuMHUUECKUEe OCHOBBI HAHOTEXHOJIOTHH : yueOHuk, Cankr-IlerepOypr: Jlans, 2022



JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 535 C16 Ontuka u poronuka. [Ipunmuns: u npumenenus T.2 , lonronpyansrii: Maremnexrt, 2012

2. 66 K61 CoBpemMeHHBIE YTIIEPOIHBIE MATEPHAIIBI : CBOMCTBA, TEXHOJIOTHUH, TPUMEHEHUS; yaeOHOE
nocobue, onronpyausiii: UaTemnexr, 2012

3. 537 3-43 Ilpunanuns: 1azepos : , O. 3Bento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

4. 620 J193 YrnepoaHble HAHOTPYOKH : CTpOEHHE, CBOMCTBa, npumeHenus, [1. H. /IpsukoB, Mocksa:
bunowm. Jlaboparopust 3Hanuii, 2006

5.539.2 K45 Benenue B ¢pusuky TBepaoro tena : , Y. Kurrens , M.: MeauaCrap, 2006
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenanbHOE POrpaMMHOE 00ecTIeYeHUE He TpeOyeTcs

LMS 1 UHTEPHET-PECYPCEHI:

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

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

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHMTIIMHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJISA CTYAEHTOB

[Ipu wu3yueHum Kypca CTYAEHT JIOJDKEH OCBOUTh OCHOBHBIE 3HaHHUS O CTPOCHHH,
SHEPTeTUYECKOW CTPYKTYype U OINTUYECKHX CBOMCTBAX TOJYNPOBOJHUKOBBIX, OPraHUYECKHX U
METAJUTMYECKUX HAaHO- M MHKPOCTPYKTYp, @ TaKKe HMMETh MPEJCTaBICHHE O METOJaX CO3JaHus
HAHOCTPYKTYP M 00JIaCTSAX UX MPAKTUYECKOTO MPUMEHEHHS.

[Ipy wm3yuenum TtTeM 1-5 CTyZeHT JOJKEH IMO3HAKOMHUTBCA C KIIACCOM  YIUIEPOJHBIX
HaHOCTPYKTYp. MIMeTh dyeTkoe mpencraBieHue o ctpykrype YHT, dynnepenoB u rpadena, merogax
WX TIONy4YeHUS U O0JacTAX MPAKTUUYECKOro MPUMEHEHHUS. 3HATh OIpeNeieHHEe MOJIEKYISIPHOM
OpOUTATM U OCHOBHBIX MPHUOIMKEHUN TMOJOXKEHHBIX B 0cHOBY MeTona JIKAO. OBnagerh oCHOBaMU
pacuera sHeprerrdeckoil cTpykrypbl YHT pasnuunoil xupanpHOCTH. B KauecTBe caMOCTOSTEIbHOM
paboThl - pemarh 3aa4M NPe/JI0KEHHbBIE TIPETIoIaBaTeIIeM.

B pesynbpraTe m3ydeHuss TeMbl 6 CTYIEHT JOKEH TMO3HAKOMHUTHCS C TOHSATHEM MOPHUCTHIX
HaHOCTPYKTYp B yacTHOCTH ¢ mopucthiM kpemHueMm (IIK). CtyaeHTy crnemyeT ycBOWTH OCHOBHBIC
ceoiictBa [IK, mMeTrp dYeTkoe mpeACTaBICHHE O METOJAaX €ro M3rOTOBJIEHUS W TPHUPOJE €ro
JIOMUHECIICHIIMM. B KadecTBe CcaMOCTOSITENIbHON paboThl - pemaTh 3aJaddl  IPeasioKEHHBIE
MIPENO0/IaBaTENIEM.



ITpu u3yyenun teM 7-9 CTyAEHT JOOJDKEH YETKO YCBOMTH MOHATHS (POTOHHOIO KpHUCTAaJIa,
Bporrosckoit pemeTrku ¥ MHKpope3oHaropa. Takxke cieayer oOpaTuth ocoboe BHHMMaHUE Ha
MOHMMaHHE TaKUX MOHATUH Kak 3ampelieHHas (OoTOHas 30Ha U TUIOTHOCTH (POTOHHBIX cocTostHMUA. C
MIPAKTHYECKOW TOYKM 3pEHUS CTYJEHT JIOJDKEH OCBOMTH METOJBI pacdeT OTPAaKEHUs U IMPOITYyCKaHUs
MHOTOCJIOMHON CTPYKTYpbl C UCIOJIB30BaHMEM METOJA MaTpulpl mnepemnadud. B kadecTBe
CaMOCTOSITENIbHOM paboOThl - pemIaTh 3aJ1a4uu MPeaoKeHHbIE MTPernogaBaTeieM.

Tema 10 mocpsimieHa mpoiieccaM MepeHoca PHepruu Ha HaHomaciutabe. Ilpu ee uzydenun
CTYIEHT JAOJKEH YCBOUTH MOHATHUSA H3ITy4aTeIbHOTO M O€3bI3NIy4aTeIbHOr0 TMEepeHOca JHEPIHH.
[loHuMaTs NpupoLy M YCIOBHUS IIPOTEKaHUS MEXaHU3MOB IepeHoca s3Hepruu no depcrepy u 1o
JlexcTepy. 3HaTh NMpUMEPHI MPAKTUUYECKOIO MCIIONb30BaHMs NEPEUYMCIICHHBIX sABJIeHUN. B kauecTse
CaMOCTOSITENIbHOW pabOThI - pelaTh 3aJauu MPeAIOKEHHbIE MTPEo1aBaTeNIeM.

B pesynbrare nsydenust Tembl 11 cTy€HT JOKEH MMETh YETKOE IPEICTaBICHUE O METOJaxX
MOJIyYE€HUSI KOJUIOMJHBIX IMOJIYIPOBOJHUKOBBIX KBaHTOBBIX Touek (KT) wux crpykrype u
SHEPreTUYECKOM CIIEKTpe. YMeTh OIIEHMBaTh UIMHY BOJHBI u3nydeHus KT, 3Has ux pasmep u
BEILECTBO M3 KOTOPOrO OHM CHHTE3UPOBaHbL. 3HATh NpuUMephl npaktudyeckoro npuMmenenus KT. B
KayeCTBE CAaMOCTOATEIHHON pabOThI - peliaTh 3aJa4u MpeIIoKEeHHbIE IPEro aBaTeeM.

B pesynbrare nsydeHust TemMsl 12 CTyZlEeHT JOJDKEH MMETh YETKOE MPEJCTABICHUE O SIBJICHUM
IUTa3MOHHOTO pe30HaHCa. 3HaTh KJIACCHU(PHKAIMIO IUIa3MOHOB M HMMETh YETKOe Ipe/CTaBlieHHue 00
ONTUYECKUX CBOMCTBaX METAIIIMYECKMX HAHOKPUCTAIIIOB. B KayecTBe caMOCTOATENBbHON padOThHl -
pemaTh 3a1a4u MPeUI0KEHHbIE IIPETI0JaBATEIIEM.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TIPEIIOJIABATEJIEM

[Ipyn wu3NOXKEHHH NEpBOro paszzfena HEoOXOAMMO YUYHUTHIBATh, YTO OCHOBHBIE MPUHLUIIBI
KBaHTOBOM MEXaHHKHM CTyJAEHTaMu 3- TO Kypca yCBauBaIOTCA OOBIYHO JIOCTaTOYHO (popmalibHO.
[ToaToMy HEOOX0OAMMO MOBTOPEHHE B OOUIMX YepTax MPHUHLMUIIOB KBAHTOBOM MEXaHUK: ONEpaTopoB
(¢bu3nuecKkux BENWYHMH, MPHHIMIA HeompeaeneHHocTH, ypaBHeHus Ilpegunrepa. C Meromamu
pemeHus ypaBHeHus Illpenunrepa nns OJHOMEPHBIX IOTEHLMAIBHBIX SIM CTYIEHTBI 3HAKOMBI
JOCTaTO4YHO XopoIo. [IoaToMy 3TOT pa3zen MOKHO JaTh UL CaMOCTOSITEIbHON MPOpabOTKe WM B
¢opme 3amau. OCHOBHOE BHHMMAHHE HYKHO VYACIHTh (U3UYECKHM BBIBOJAM W3 PpEIICHUS
KBaHTOBOMEXAaHUYECKUX YypaBHEHMH. [Ipu 3TOM BakKHBIM SBJSIETCS BOIPOC: MPH KakKUX pazMepax
HAaHOCTPYKTYp U TemIlepaTypax 3KCHEpUMEHTAIbHO MpOosBiseTcs 3(eKT pa3MepHOro KBaHTOBAHMSL.
DTOT BONPOC MOXHO OGOPMUTH B BHJIE 33JauM, HO HYKHO IOMHHUTb, YTO €€ pEIIeHHE BO3MOXHO
TOJILKO C TIOMOUIbI0 mpernojaBarens. YacTh 3aHATHS MHTEPECHO TMOCBATUTH CQeprudecKoit
MOTEHIIUAJIBHOU sIME ¢ OECKOHEYHO BBICOKMMH CTEHKaMH. DTO — MOJENb  MOJYNPOBOTHUKOBOM
cepuueckoil kBaHToBoM ToukH. [lonHOMepHOe pemienue ypaBHeHus Llpenunrepa ams sToro ciyvas
Ha 3-M Kypce — HEBO3MOXKHO, IMOCKOJBbKY CTYAEHTHl HE 3HAKOMBI CO CIEHUAIBHBIMU (DYHKIHSIMH.
Pemenune BO3MOXHO JMIIb JUIsi 4acTHOro ciydas. OJHAKO MOJNE3HO MO3HAKOMUTH CTYAEHTa C
MOBEJICHUEM YacTHULIbl B LEHTPAJIbHOM IIOJIE, TJI€ COXPAHAETCS MOMEHT KOJMYECTBA JBUKCHMUS,
paccMOTpeTh ypaBHEHUs Ul KBajJpaTa MOMEHTA, 3aKOH KBAaHTOBAaHUS MOMEHTA U €ro MPOEKLIHU Ha
MIPOU3BOJIBHYIO OCh.

Bropoil pasgen mocBsIeH U3JI0)KEHUI0 COBPEMEHHBIX METOAOB IOJYYEHHS] HAaHOCTPYKTYP.
31eckr HEOOXOIMMO PACCMOTPETh METOMbI KOJUIOMIHOM XMMHU, MOJIEKYJISPHO-Iy4€BON SMUTAKCUU U
np. OnHako, ¢ METOAMYECKON TOUKH 3peHHs 0co00e MEeCTO 3aHMMAaeT METOJl TEPMHUYECKOIO
HanplUieHUs. J[eHCTBUTENBbHO, HW3JI0KEHUE 3TOrO0 METOJA IO3BOJISIET BCIIOMHUTh U CYILIECTBEHHO
JIOTIOJTHUTD 3HAHUS CTYJICHTA 10 BaKyyMHOW TE€XHUKE. 3HaHUS MO MOJICKYJISApHOH (usuke B oObeMe



Kypca oOmel (u3MKM MO3BOJSET CTyJIEHTaM pelaTh 3a/auyd, KOTOpble JOCTaTOYHO TIIyOOKO
MPOSICHSIIOT CYIIHOCTh METOJA U TO3BOJISIOT MPOBECTH MPAKTUYECKH BAXKHBIC OIEHKH M PACUETHI.
3/1ech YMECTHO MO3HAKOMHUTH CTYJIEHTOB C METOIOM JIA3€pPHOTO HAMBLICHUS, KOTOPBIA aKTHBHO
pa3BuBaeTcsa B yHHBepcuTeTe. OTAEIBHOTO paCCMOTPEHHs TPEOYIOT METO/bI TOTYYESHUsI HAHOYACTHII
CO CBOICTBaMM IUIA3MOHHOTO pe3oHaHca. D((HEKTs MIa3MOHHOTO PE30HAHCA MOXHO M3JIOKHTH HA
OCHOBAHHH 3JIEMEHTAPHOM TEOPUH JUCIICPCHHU IS TUTa3MBl.

ABTOpP(BI):

MapteiHoB Urops JleonnaoBud, K.¢.-M.H.



