MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
AKTYAJIBHBIE IPOBJIEMBI COBPEMEHHOM DJIEKTPOHUKU U

HAHOJ2JIEKTPOHUKHA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MapwwH B.A.

[IpenomaBaTelib WpeHTudkaTop R683b30a4-ParshinvA-d4b11303 B.A. ITapmun

(OIKHOCTR) (moamuck) (pacummgpoBka

TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K H M
00pa30BaTCIIbHON Bregeney, CKOPHSKOBa H.M. B
HpOFpaMMBI VaeHTuduraTop R984920bc-SkorniakovaNM-67f74b CKOpHHKOBa
(OJIKHOCTB, YUeHas CTETICHb, YUCHOE (mozucs) (pacuupoBKa IOIIUCH)
3BaHKE)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

3 o o Ceegenun o Bnagensue L3N M3K H M

ABCIYIOIIMH BBIITY CKarOIICH L i Brageney CKOpHsAKOBa H.M. R

Ka(bellpbl * Mal + WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpH}{KOBa
(IOJKHOCTB, yYEHAs! CTETICHb, YYEHOE (moamuck)

3BaHKE)

(pacupoBKa MOAKCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henpr ocBoeHMs NUCHMILVIMHBI. [I3ydeHHE aKTyalbHBIX BOIPOCOB KBAaHTOBOM DJIEKTPOHUKH,
COBPEMEHHBIX IIOHATHH, 3aKOHOB, TEOPHUH, HKCIIEPUMEHTAIIBHBIX METOJOB U PE3yJbTaTOB U3MEPEHUU B
o0acTi pU3MKHN B3aUMOAEHCTBHS U3JIy4EHHs ONITHYECKOI0 1Mana30Ha C BELIECTBOM.
3agauu AMCHMIIMHBI
- OcBoeHue (PU3NMUECKUX IPUHIUIIOB KBAHTOBBIX BBIYMCICHUN U KBAHTOBOW MH(pOPMALINY;
- [IpnoOpeTeHne HaBBIKOB IPUMEHEHHS] COBPEMEHHBIX, KJIACCUUYECKHUX, KBAHTOBBIX TEOPUI U
9KCHEPUMEHTAIbHBIX CXEM K 3a/1a4aM (PU3MKH B3aUMOJICHCTBUS U3IYUEHUS C BELIECTBOM;
- [IpnoOpeTeHne HaBBIKOB ONIPEIEIEHNS IPAHULIBI IPUMEHUMOCTH PA3IUYHBIX
JKCIIEPUMEHTAIBHBIX METOJ0B, KAUECTBEHHBIX TEOPETUYECKUX OLEHOK U KOJIMYECTBEHHBIX PACYETOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIIMIi:

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
[TK-1 Criocoben W J1-3nk-1 Bnageer nepenoBpim | 3HATH:
IPEJICTaBISTh OTEYECTBEHHBIM U - OCHOBHBIC HCTOYHUKH HAy4YHO-
COBPEMEHHYIO HAYUHYIO 3apyOeKHBIM OIBITOM B TEXHUYECKOH HH(OpMAIMK (KYPHAIIBI,
KapTUHY MHUPA, BBISBIIATD npodeccuoHansHOM chepe caiiTbl IHTGPHET) 10 aKTyallbHBIM
€CTECTBEHHOHAYYHYO JIeATETIbHOCTH npo0eMam dICKTPOHUKH H
CYILIHOCTb ITPO0OIIEM, HAHOSJICKTPOHUKH;
OTIPEEIIAT IyTH HX - ®U3n4ecKre MPUHIIMITBI PAOOTHI
PELLICHHS U OLICHUBATD npuOOPOB U YCTPONUCTB KBAaHTOBOI
3¢ eKTHBHOCT AIIEKTPOHUKHU U HAHOAJICKTPOHHKH,
CICIIaHHOTO BBIGOpPA KBAHTOBBIX BBIUMCIIEHUI U KBAaHTOBOI
uH(popMaLuu.;
- Crioco0Ob! ONUCaHUs U OLIEHOYHBIX
pacyeToB pealbHBIX YKCIIEPHMEHTOB 10
UCCIIEIOBAaHHIO CBOICTB BelIeCTBA MPU
MTOMOIIY PE30HAHCHOIO JIa3€pHOT0
U3ITy4YEHUS;
- Metozp! aHanm3a HAy4YHO-TEXHUYECKON
uHpopMaluu B 00J1IaCTH KBAHTOBOM
DIIEKTPOHUKHU M HAHOAJIEKTPOHUKH. .

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucnurniauHa OTHOCUTCS K OCHOBHOM TpodeccroHanbHol oOpa3zoBarenbHON nporpamme JlazepHas
U ONTHYecKas u3MepHuTenbHas snekTpoHuka (mamnee — OIIOII), nampaBnenusst moaroroBku 11.04.04
DJIEeKTPOHUKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMS: BBICIIEe 0Opa30BaHUE - MarucTpaTypa.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00y4ueHUs, OIyYEHHbIE IPU OCBOEHUH IUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJIHEHUN
BBIITYCKHON KBaTU(PUKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

~

8

9

10

11

12

13

14

15

bazoBrie Mogenun
COBpPEMEHHOM
HaHOAJIEKTPOHUKHU

Al | Beero wacos

oo

W~

18

22

11

OCHOBHEIE
HaIpaBJIECHHUs
COBpPEMEHHOM

HaHOAJIEKTPOHUKHU.
TenaeHunu pa3BUTHSL.

1.2

VYpaBHeHUst
Makcgeia. BapuanTsl
BO3JIEHCTBUSA
N3ITy4eHHs Ha
BemecTBo. YacToTa
Pabu.

10

1.3

ITonyxnaccuueckoe
MpUOIHKEHHUE.
KBanrtoBas ontuka.
Ionspuzanus,
Onrtudeckue HyTaluu.
DoTOHHOE 3X0

12

14

Martpuna II10THOCTH.
Martpuus! [Taymnu.
VYpasuenue bioxa.

IIpononbHas u
nonepeyHas
penaxcaiuu

10

15

Bocnpunmuusocth
JIByXYPOBHEBOU

10

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JICKITHOHHOT'O U JIOMOJTHUTEIBHOTO MaTepuaa
1o pazneny "ba3zoBeie MOIETH COBpEMEHHON
HaHORJICKTPOHUKH"

Ilo020mogka K meKkyuiemy KOHmMpoio:
[ToBTOpenune marepuaina no pasaeny "basosbie
MOJIEJIM COBPEMEHHON HAHOAIEKTPOHUKHU"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], 10-18
[3], 17-95
[4], 4-43




cuctembl. OMHOPOAHOE
YIIUPEHUE.
Heonnoponnoe
YIIUpEHUE.
Hacpiuennas
CIIEKTPOCKOITHSI.

IIpuknanHbie BOIIPOCHI
COBPEMEHHOM
OTITOANICKTPOHHUKH U
HAHO3JIEKTPOHHUKH

42

14

20

2.1

Henuneitnas onruka.
Henuneiinbie
npoueccel. Henuuelinas
CBSI3b MEXTY
noJsipu3aluen u
TIOJIEM.
Knaccuduxkarus
HEJTMHEHHBIX
ONTHYECKUX FPPEKTOB

10

2.2

DJEeKTPOONTHYECKHE
MarHMTOONTHYECKHE
3¢ ¢extsr. CrioxeHue U
Pa3HOCTh YacToT.
ITapameTpuueckoe
yCHUJICHHE U TeHepanus
Busibl BEIHYKIEHHOTO
paccesHHs CBeTa

10

2.3

3eeMaHOBCKHIA
3aM€IJINTENb.
MarautoonTuyeckas
JIOBYILIKa Y CTaHOBKa
MOJI ¢ atoMaMu TUTHS
7 bo3ze-
OWHIITEHHOBCKAs
KOHJIeHcaIUs U
BEIPOXKICHHBIC (hepMU
CHUCTEMBI

2.4

Punbeproeckue aToMBl.
DKCTIepUMEHTATbHbIE

Camocmosamenbhoe Uulyuenue
meopemuuecKozo wamepuaia. I/I3yqu1/Ie

JICKOUOHHOT'O U TOIIOJITHUTEIIBHOI'O MaTe€puajia

o pazzeny "I[IprukianHbie BOIPOCH
COBPEMEHHOM ONTO3IEKTPOHUKHU U
HaHORJIEKTPOHUKH"
Ilo020mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"[IpuxnanHble BONIPOCH COBPEMEHHON
ONTO3JIEKTPOHUKH U HAHOIIEKTPOHUKH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 19-26, 66-82,116-132,186-199

[5], 80-103, 235-258




METO/IBL.
Punbeprosckue aToMbl
B MarHWTHOM TOJIE.
OKCIIEPUMEHTHI 110
CO3IaHHIO
AQHTHBOJOPOJA.
OKCIIEPUMEHTHI 110
CO3/IaHHIO KBAaHTOBBIX
IPaBUMETPOB B
YCIIOBUSIX HEBECOMOCTH

2.5 KBantoBbie 8 2 - 2 - - - - - 4 -
KOMIIBIOTEPHI
3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 - 16 - - - - 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas

arrecranusa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. bazosvie moodenu coepemerHou HAHOINEeKMPOHUKY

1.1. OcHOBHBIE HaIIPaBJICHUSI COBPEMEHHON HAHOAIEKTPOHUKHU. TEHICHIINU pa3BUTHUSL.

JIBa OCHOBHBIX HaIlpaBJICHUS COBPEMEHHON HAHOAJIEKTPOHUKU: KPEMHHEBAs HAHORJIEKTPOHUKA
Y HaHORJIEKTPOHMKA HA HaHOCTPYKTypax. DyHaameHTaabHble PU3NYECKUE Mpeiebl COBPEMEHHBIX
NpUOOPOB U YCTPOUCTB MUKPORJICKTPOHUKH. TEeHICHIIUU PA3BUTHSL. .

1.2. YpaBHenuss MakcBemia. BapuanTel Bo3eiicTBUS H3IydeHHUs Ha BeniecTBo. YacTora Pabw.
®dusnueckass MHTEpHpeTanus. 3HAHUE 3aKOHOB CBS3U JJIEKTPUUECKOTO M MAarHUTHOTO TOJIA.
XapaktepHble BpeMeHa. Tpu BuaIa BpeMEHHOTo Bo3AecTBusA. [lonsTHe yacToThl Padu.

1.3. ITonyknaccuyeckoe npubauxenue. Ksanronas ontuka. [lonspuzarnus, Ontuueckue
HyTanuu. ®oToHHOE 3X0

Ornpenenenne ontuueckux Hyrauui. [lonstue naceimenus. [lonstue nonspuzanuu. [lonsrue
dopMbl ummynbca. OQPQeKT BO3AEUCTBUSA M/2, T UMIYIbCOB. YCIOBUS BO3HUKHOBEHHS
CaMOMHJIYLIMPOBAaHHON mpo3padyHocTH. Metoq peanusanuu  (QoTroHHOro »sxa. Bo3moxHocTu
MpUMEHEHUS (DOTOHHOTO 3Xa B ONTUYECKUX KOMITBIOTEpaXx.

1.4. Matpuna miotHoct. Matpuisl [laynu. Ypasuenue bnoxa. [IpononbHas u monepeyHas
pellakcanuu

Hesamknytbie cucrembl. @opmyna [uisi MaTpULbl IVIOTHOCTH. PU3MYECKUI CMBICH 3JIEMEHTOB
MaTpULbl TUIOTHOCTH. YPAaBHEHMS [BWKEHUS A MaTPULB IUIOTHOCTH. OJIEMEHTBI MaTpPHIIBI
[Taynu. ®@usndeckuil cmbicn ypaBHeHUM brioxa. CBs3b NpoJ0IBbHON U MONEPEUHON pelaKkcaluu ¢
penakcalmoHHOM MaTpullel. AHanorus penakcaruii ¢ AMP..

1.5. BocnpuuMuuBOCTh IBYXYypOBHEBOI cucteMbl. OqHOpoiHOE yiupeHue. HeonnopoaHoe
yivpeHue. HacblmeHnas CrieKTpOCKOIus.

JlunonpHBIE MOMEHT €IMHULBI o0beMma BemecTBa. MHuUMas W JeicTBUTENbHAs 4YacTb
BOCIIPUMMYHMBOCTH CUCTEMBI. CBfA3b C JUAIIEKTPUYECKOW MpPOHULAEMOCThI0. PopMma JIMHUH
olHOpoAHOrO ymupeHus. dusmueckas NpUUYMHA BO3HUKHOBEHUS ymiupeHus. CoOoTHoOLIEHUE
Kpamepca —Kponura. ®opma nmHUM HEOZHOpPOAHOro ymupeHus. Dusuyeckas TpUYMHA
BO3HMKHOBEHHs ymupeHus. Pasznuume OJHOPOJHOTO W HEOJHOPOJHOIO YIIMPEHUS IIpH
HachlleHny. [IoHdaTHe HACBIEHHON crieKTpoMeTpuu. PopMa JIMHUK HACBIEHHON CIIEKTPOMETPUH
Ha npuMepe D2 nunum atoma nutug 7. [IpuHIMIBI cTAOMIM3AMU YaCTOTHI JIa3€POB..

2. HDMK/ZCIOHble 60NnpPOChIL CO@D@M@HHO!J ONnMmMoO3IEKMPOHUKU U HAROINIEKMPOHRUKU

2.1. Henuneitnas ontuka. Henuuelinsle npoueccsl. Hennuelinas cBsi3b MEXIy NoJsipu3anueil u
nonem. Knaccudukarus HenMHEeHHBIX onTHYecKuX 3(deKToB

Hapymenne npuHnuna cynepnosuuuu. Tunbel HelMHEWMHOCTH. CpelHUN TUITOJIBHBIA MOMEHT
enuHuIBl oObeMa BemiecTBa. CBS3b MOMEHTA C JHMAJICKTPUUYECKON BOCIPUUMUYUBOCTBIO UYEpe3
YacCTOTY ¥ BpeMsi- BOCHPUUMYMBOCTH 1,2 u 3 nopsanka. [Ipasuiio Knelinmana..

2.2. DneKTpoonTHYeCKre U MarHuToonTuyeckue 3Ppextol. CroxkeHne U pa3HOCTh YaCTOT.
HapaMeTqu€CKOG YCUIICHUEC U T'CHEpaluAa BI/I]II)I BBIHYXXJICHHOI'O paCCEAHNA CBETA

Omnpenenenne >¢pdextoB [lokkensca, Keppa, ®apanes, Korrona — Myrtrona. [Ipumenenue
s dexToB B sKcIepuMeHTax. Y ciaoBue ¢pa3zoBoro cHHXpoHu3Ma. ['eHepanusi rapmMoHuK. OTIUYHE OT
TeHepaluu Pa3HOCTHBIX dYacTOoT. CxeMa ABYXPE30HATOPHOTO MapaMeTPHUECKOTO TeHeparopa.



Onpenenenne KOMOMHALIMOHHOTO — paccesHUs, paccessHuss ManngenbimramMa-  bpuimiosHa,
Panes.IIpaktudeckoe ucnoab30BaHueE.

2.3. 3eemaHoBckui 3ameanuTenb. Marauroontuueckas goyuika ¥YcranoBka MOJI ¢ aromamu
nutus 7 bo3e-DWHIITEHHOBCKAsT KOHJAEHCAIUS U BEIPOXKICHHBIE (PEpPMH CHCTEMBI

BBIPOXKICHHBIE (pepMHu cucTeMbl lIpuHIUNIBI paboThl 3€eMaHOBCKOTO 3aMemnuTens. Meton
yupna. [Tpunuunst MOJI. JlonnepoBckuid mpejaelt. 3aTyxarlue OCHWUISIMA aTOMOB B LIEHTPE
noBywku. [IpuHnuMnuanbHas cxema yCTaHOBKM. BakyymHas u JasepHas 4dactb. [lapamerpsl
noBymkH [lonsitue 6030Ha u hepmuona. Metosl nmonyuenus bOK..

2.4. PunGeproBckue aToMbl. DKCIIEPUMEHTAIBHBIE METOIBI. PHI0EproBckre aToMbI B
MarHUTHOM M0OJi€. DKCIEPUMEHTHI M0 CO3aHUI0 aHTUBOI0PO/1a. DKCIIEPUMEHTHI 0 CO3AAHUIO
KBaHTOBBIX I'PABUMETPOB B YCJIOBUSIX HEBECOMOCTH

[Tonsitue puaOeproBCcKUx atoMoB. Meronbl noiaydeHus u uccienoBanus. @opmyna Tommncona
JUIsT peKoMOMHAIMU. BiusHMe MarHUTHOTO MOJS Ha pexkomOuHaiuio. [loHATHEe aHTHBENIECTBA.
[IpunnunuanpbHas cxemMa dJKCcIepuMeHTa. MeTonbl  JUArHOCTHKU.  Pa3nuuHble  cXeMbl
AKCIIEpUMEHTOB. [IpakTuueckoe ucnoib30BaHue.

2.5. KBaHTOBBIE KOMITBIOTEPHI

KBantoBas mH(popmanus W KBaHTOBBIC BBIUUCICHHS. KBaHTOBas cymeprosuiius. KyOuWTsl.
3anyraHHble cocTosiHUS. KBaHTOBBIM mapamnenu3M. KBaHTOBbIE — JIOTMYECKHE  BEHTHIIM.
Tenenoprauus..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. KBaHTOBBIE KOMIIBIOTEPHI;
. YpaBaenust MakcBera. BapuanTsl Bo3eiicTBs u3ny4eHus Ha BenlectBo. Yactora Pabu;
. Ontuyeckue Hyrauuu. POTOHHOE HXO0;
. Marpuua nioTHOCTH;
. Hennneiitnas orrtuka;
. DNEKTPOONTHYECKHE U MAarHUTOONTHYECKHE d(DPEKTHI;
. PunGeproBckue aTompbl;
. [Monyknaccuueckoe npubnmkenne. KBaHToBas onTHKa..

0 3 O\ L K~ W

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUs MO TUCIUILINHE Konpt
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1 | 2
3HaTh:
Mertoapl aHaIM3a HAYYHO-TEXHUYECKON MHPOpMAIMK B 00J1aCTH KBAaHTOBOM V-3 + TectupoBanue/Tect Nel
AJIEKTPOHUKHU M HAHODJIEKTPOHUKH.
CriocoObl onMCcaHusl ¥ OLIEHOYHBIX PACUETOB PEabHBIX SKCIIEPUMEHTOB 10 TectupoBanue/Tect Ne2
HCCJIETOBAaHUIO CBOMCTB BELIECTBA IPU IIOMOIIM PE3OHAHCHOT'O JIA3EpHOTO W/1-3nk-1 +
W3JIy4eHUs
du3ndecKue MPUHITUIBI PA0OTH IPUOOPOB M YCTPOMCTB KBAHTOBOM TectupoBanue/Tect Ned
3JIEKTPOHUKHU U HAHOXJIEKTPOHUKH, KBAHTOBBIX BHIYMCICHUI U KBAHTOBOM N-3nk1 +
nHpOpManuu.
OcCHOBHbIE UICTOYHMKHU HAYYHO-TEXHUYECKOU MH(pOpMaLuu (3KypHaibl, CAUTHI V-3 + TectupoBanue/Tect Ne3

I/IHTepHCT) 110 AKTYaJIbHBIM npo6neMaM QJICKTPOHUKU U HAHOJJICKTPOHHUKHU




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Tect Nel (TectupoBanue)
2. Tect Ne2 (TectupoBaHue)
3. Tect Ne3 (TectupoBanue)
4. Tect Ne4 (TectupoBanue)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyToUYHAs aTTeCTALUS MO JUCIUIINHE

3auem ¢ oyeuxoui (Cemecmp Ne3)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynearoB HUY «MDOW» Ha ocCHOBaHWU CEMECTPOBOM U 3a4€THON COCTABJISIONINX

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CECMCCTP.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. [en, W. P. [Tpunuunel HenuHeHON ontuky : niep. ¢ anria. / U. P. Illen ; pen. C. A. AXMaHOB . —
Mockga : Hayka, 1989 . — 560 c. - ISBN 5-02-014043-0 ;

2. Cxamnnu, M. O. KBanToBast ontuka : nep. ¢ auri. / M. O. Ckamnu, M. C. 3y0aiipu ; pea. B. B.
CamaprieB . — Mocksa : @uszmaraut, 2003 . — 512 c. - ISBN 5-9221-0398-9 ;

3. dparynos, B. I1. OCHOBBI HAHOAJIEKTPOHUKH : yUeOHOE MOCOOME JIJIsl BY30B 10 HAIIPABJICHHUIO
"DNEKTPOHNKA U MUKPOIJIEKTPOHUKA'", CIENUAIBHOCTAM "MUKPOIJIEKTPOHUKA U TBEPIOTEIbHAS
anektponuka" u "MukpocuctemHas texuuka" / B. I1. [Iparynos, U. I'. Henssectusiii, B. A.
['puauun . — M. : Jloroc, 2006 . — 496 c. — (HoBas ynus. 6-ka) . - ISBN 5-9870405-4-X .;

4. Arees, 1. M. ®u3nueckue OCHOBBI JICKTPOHUKH M HAHODJIEKTPOHUKH : yueOHoe nocobue / U.
M. Arees . — CankTt-IletepOypr : Jlanb, 2020 . — 324 c. — (YueOHuKH 1711 By30B. CrieninaibHas
muteparypa) . - ISBN 978-5-8114-4081-8 ;

5. bynkep A., Kum6emnn ., IeMwunns .- "Atomuas ¢usuka", M3garenscto: "OUIMATIIUT",
Mockaa, 2010 - (396 c.)

http://e.lanbook.com/books/element.php?pll_id=48253.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Maiina Buneokondepenumu;

4. SmathStudio.

10



5.3 UaTepHeT-pecypcsl, BKJIIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. Kypuaisl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuaasi )Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

28. ’Kypnaunl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosutexuus :xxypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKpBITHIX JaHHBIX Poccuiickoii @exepanmu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru
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37. bBa3a oTkpbITHIX 1aHHBIX Pochunmonutopunra - http://www.fedsfm.ru/opendata

38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAITH 00yuennss «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H
meTpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBa HAYKH H BbIclIero oopa3zoanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepabHOM CJIyKO0bI 110 HAA30pY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaMMCHOBAaHUE
YueOubie aynuropuu i | JK-120, MamuHHbIH 321 cepBep, KOHAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]
3aHATUHN U TEKYILETO A-202, YueOHas napTa, CTOJ MpernoaaBaTes, CTyJ, mKad
KOHTPOJIA MyJIbTUMEANITHAS JUIsL XpaHEHUs] MHBEHTAaps, 10CKa
aynurtopus Kad. MHTEPAaKTUBHASI, MYJIbTUMEAUMHBIN
duznku IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK
VY4yebHble ayIUTOPUH IS A-202, YyeOHnas napTa, CTOJI NpernoAaBares, CTyl, mkad
MIPOBEICHUS IPAKTUYECKUX MYJIbTUMEIUITHAs JUIsL XpaHEHUs1 UHBEHTAaps, 10CKa
3anatui, KP n KII aynuropus kag. UHTEpaKTUBHAs, MYJIbTUMEIUNHBIN
Ouznku IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK
VY4eOHble ayAUTOpUU IS A-202, YyeOHnas napra, CTOJI penoiaBaress, CTyJ, mKad
IPOBEACHUS MYJIbTUMEIUITHAS JUISL XpaHEHUs] UHBEHTAaps, 10CKa
IIPOMEKYTOUHON aynurtopus Kad. WHTEpPaKTUBHAs, MyJbTUMEINNHBIN
aTTecTaluu duznku IIPOEKTOP, JOCKA MapKepHasl, KOJIOHKH,
HOYTOYK
ITomewmenus nus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSITEIIbHOU pabOThI KommbrorepHbIit MHUCBMEHHBIN, BENTAIKa JIUIS OJIEKIbI,
YUTAJIBHBIN 3all KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
MIPUHTEP, KOHIMIIMOHED
A-111/1, CTOJI KOMITBIOTEPHBIN, CTYJI, TIIKad 17151
KomMnbrotepHslii kacce JOKYMEHTOB, LIKad ISl OEXK/IbI,
kad. Ouzuku MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHas, KOJIOHKH, KOMIIBIOTED
TePCOHAJIbHBIN
A-111/2, CTOJI KOMIIBIOTEPHBIN, CTYJI, IIKad s
KomnbrotepHslit kacce JIOKYMEHTOB, IIKa( 15l 0K b, KA
kad. dusuku JUISL XpaHEHUs] NHBEHTaps, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP
ITomemenus nns A-201/1, Kabuner CTOJI, CTYJI, IIKad AJIs JOKYMEHTOB, IIKad
KOHCYJIbTUPOBaHUS COTPYJIHUKOB Kad. JUISL O1€Kbl, KOJIOHKH, KOMITBIOTED
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dusuku

MePCOHAIIbHBIN, IPUHTEP

[Tomemnenus st XpaHeHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTaPS

b-101/1, Cxnan xad.
dusnku nMm. B.A.
dalOpukaHTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AKTyaJ'IBHBIe HpO6JI€MI)I COBpGMGHHOﬁ QJICKTPOHHUKH U HAHOJJICKTPOHUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Tect Nel (TectupoBanue)
KM-2 Tecrt Ne2 (TectupoBanue)
KM-3 Tect Ne3 (TectupoBanue)
KM-4 Tect Ned4 (TectupoBaHnue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 ba3oBble MOJEIM COBPEMEHHON HAHORIIEKTPOHUKHU
11 OcHoBHbIE HaNpaBJIEHUS! COBPEMEHHONW HAaHOZJIEKTPOHUKH. +
TenneHunu pa3BuUTHS.
12 VYpaBHeHus Makcseiia. BapuanTsl BO31€MCTBUS U3IIy4ECHUS +
) Ha BemecTtso. Yacrora Padu.
13 [Tonyxnaccuueckoe npudauxenue. KBanropas onruka. +
[Tonspuzanus, Ontuueckue Hyrauuu. PoTOHHOE X0
14 Marpuna miotHoctd. Marpuus! [laymu. Ypasaenue bioxa. +
[TpononpHas 1 nonepeyHas pejgakcauu
BocnpunMunBOCTh IBYXypOBHEBOI cucTeMbl. OqHOPOIHOE
1.5 ympenue. Heognoponnoe ymmpenune. Haceiennas +
CHEKTPOCKOMUS.
2 IIpukitagHbie BOPOCHI COBPEMEHHOM ONTOAIEKTPOHUKHU U
HAHOYJIEKTPOHUKHU
Henunelinas ontuka. Henmuelinsie npoueccel. Henmuelinas
2.1 CBsI3b MKy NoJsipu3anueit u noneM. Knaccudukarus +
HEJIMHEHWHBIX oNTHYeCKuX 3 (PeKTOB
DIEeKTPOONTUYECKHE U MarHUTOONTHYECKUE 3(P(PEKTHI.
2.2 CrnoxeHnue u pa3HOCTh 4acToT. [lapamerpudeckoe ycuieHue +
Y TeHepanysi Buibl BEIHYKJIEHHOIO paccesiHUs CBETa
3eeMaHOBCKHUI 3aMeUINTENb. MarHUTOONTHYECKAs JTOBYIIIKA
2.3 VYcranoska MOJI ¢ aromamu nutus 7 boze-OWHIITETHOBCKas +
KOHJICHCAIIMS U BBIPOXKJIEHHBIE (DePMU CHCTEMBI
Punbeprosckrie aToMbl. DKCIIEPUMEHTAIBLHBIE METOIBI.
24 Punbeprosckue aTOMbl B MArHUTHOM T10JI€. DKCIIEPUMEHTBI +
[0 CO3JJaHUI0 AaHTUBOJ0PO/1a. DKCIIEPUMEHTHI 110 CO3/IaHUIO
KBAHTOBBIX I'PaBUMETPOB B YCIOBUSIX HEBECOMOCTHU
2.5 KBaHTOBbIE KOMITBIOTEPHI +
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BecKM, %: | 25 | 25 | 25 | 25 |
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