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

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

HAHOOIITHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
IlepexpecTHbIii onpoc
KontpoabsHas padora
Pedepar

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Maenoe W.H.
[IpenomaBaTelib Maerauarop R1092bb5e-PaviovlN-b3da3f0e W.H. [1aBnoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K H M
06Pa30BaTeHBH0PI Bregeney, CKOPHSKOBa H.M. B
HpOFpaMMBI VaeHTuduratop R984920bc-SkorniakovaNM-67f74b CKOpHHKOBa
(OJIKHOCTB, YUeHas CTETICHb, YUCHOE (mozucs) (pacuupoBKa IOIIUCH)
3BaHKE)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

% Mal <

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

CKOpHSIKOBa H.M.

WaentnuraTtop

R984920bc-SkorniakovaNM-67f74b

H.M.
CxopHsKOBa

(IOJKHOCTB, yYEHAs! CTETICHb, YYEHOE
3BaHKE)

(mozmucs)

(pacupoBKa MOAKCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHWsi IMCHMIIMHBI. l3yueHHe ONTHYECKHX METOJIOB HCCIEAOBAaHUS (PU3MUECKUX
IPOIIECCOB B HAHOTEXHOJIOTUSAX U MPUHIIUIIOB PaOOTHI COBPEMEHHBIX HAHOMUKPOCKOTIOB

3agaun AMCHMIIINHBI

- *U3yYCHUE MPUHIIUIIOB CO3JJaHUs TPOCTEUIIINX COBPEMEHHBIX CUCTEM HAHOOITUKHU;

- *«(hopMHpOBaHKE HaBbIKA UCIIOJIB30BAHUS PA3IMYHBIX ONTUYECKMX METOJIOB U MaTEPHAIIOB C
LEJIbI0 TOCTHXKEHUSI TTOCTABJICHHBIX 3a/a4;

- *[IpHOOpPETEHNE HABBIKOB MPUHSATHS U 000CHOBBIBAHUSI KOHKPETHBIX TEXHUUECKUX PELICHUN MTPH
MOCJIETYIONIEM KOHCTPYUPOBAHUU CUCTEM HAHOONTHKH.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-1 Cniocoben
OCYIIECTBIISATH TEXHUYECKOE
yhpaBJieHUE pa3paboTKon
IPOEKTOB
KBAaHTOBOOIITUYCCKHUX
CHCTEM JUJIS peLICHUs 3a/1a4
JUAarHOCTUKH, HaBUT'alluH,
CBSI3U U KOHTPOJIS
KOCMHYECKOTO
IPOCTPAaHCTBA

N/1-1nk-1 AHAIHA3 UCXOTHBIX
TpeOOBaHUH K
pa3pabaTbIBa€MOMY MPOEKTY
KBaHTOBO-ONTUYECKUX CUCTEM
JUTSL PEIICHUS 3319
JTUArHOCTHKY, HABUTAIUH,
CBSI3M H KOHTPOJIS
KOCMHUYECKOI0 ITPOCTPAHCTBA

3HATh:
- OCHOBHBIC TCHACHI WA Pa3BUTHUA
OINTO3JICKTPOHUKH, HEOOXOTUMBIC ITPH
pa3paboTKe MPOEKTOB KBAHTOBO-
ONTUYECKHUX CUCTEM JUIs PEUICHUS 3a1a4
JUAarHoCTUKH, HaBUTI'alliH, CBA3HU U
KOHTPOJISI KOCMUYECKOTO MPOCTPAHCTBA;
- OCHOBHBIC TCPMUHBI U ITOHATUA
HAHOOITUKH, HCIIOJIb3yEeMbIC TIPU
pa3paboTKe MPOEKTOB KBAHTOBO-
ONTUYECKHUX CUCTEM JUIS PEUICHUS 3a71a4
JUAarHoCTuKH, HaBUT'alluH, CBA3U U
KOHTPOJISI KOCMUYECKOTO MPOCTPAHCTBA.

YMETB:

- OCYIIIECTBJIATH MIOUCK M aHAJIU3UPOBATH
HAyYHO-TEXHHUYECKYIO HH(OPMAIIUIO U
BBIOMPATh HEOOXOIUMBIE DJIEMEHTHI TIPU
pa3paboTKe MPOEKTOB KBAHTOBO-
ONTHUYECKUX CUCTEM JIJIsI PEIICHHUS 33124
JIMarHOCTHUKH, HaBUTAIlNH, CBA3H U
KOHTPOJISI KOCMHYECKOTO MPOCTPAHCTBA;
- MPOBOAUTH aHAJIU3 U PACCUUTHIBATH
napameTpbl B3aUMOJICUCTBUS ONTHYECKOTO
M3ITyYEHUS C BEIIECTBOM IPH pa3paboTKe
MIPOEKTOB KBAHTOBO-ONTHYECKUX CUCTEM
JUISL pellieHUs 3a7a4 JUarHOCTUKH,
HaBHTAIlUH, CBSI3U U KOHTPOJIS
KOCMHMUYECKOTO MPOCTPAHCTBA.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM TPOT'PAMMBI BO

JlucuumHa OTHOCUTCS K OCHOBHOM INpodeccroHalbHON o0pa3oBaTensHON nporpamMme JlazepHast
U ONTHUYECKas H3MepHUTelbHas dJiekTpoHnka (mamee — OIIOII), wampaBmenust moarotoku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIee 00Opa3oBaHue - OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh OCHOBHBIE 3aKOHBI PACIIPOCTPAHEHUSI U B3aUMOJICUCTBUS CBETA C BELIECTBOM

- 3HaTh OCHOBHbIE MPUHIUIBI (PU3HUUECKON U T€OMETPUUECKON ONTUKU

- YMETb MPOU3BOUTH MATEMATUUYECKUE ONIEPAIIU C KOMIUIEKCHBIMU YHCIIaMU

- YMETb BBIYUCIISITH TIpeoOpazoBanus Dypbe 1 TpoCcTeHnX GyHKIIUNA OHON MTepeMEHHOMN
- YMETh PacCUMTHIBATH MAPaMETPhl ONITUYECKOTO U3TYUEHUS B PA3IUYHBIX YCIOBUAX

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOwas TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIbL, 72 yaca.

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

Teoperuueckoe
BBEJICHUE

N | 0| Beero sacos

[op]

~|

16

10

11

Brenenue. Llenu u
00BEKTHI H3YUEHHUS.

[op]

1.2

OCHOBHEBIE OIITHYECKHE
3aKOHEI M MIOJIX0/EI B
HaHOPa3MEPHBIX
Maciirabax

oo

1.3

Pacnpocrpanenue u
(hoxycupoBka
OIITHYECKHX TOJIeH

1.4

[IpocTpancTBeHHOE
paspemicHue
OIITUYECKOM CHCTEMEI.
KauecTBo
MO3UIIMOHUPOBAHUS

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"Beeaenue. Llenu u 00beKTH U3yueHHUS."
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[2], c. 5-35

Hanopa3smepHas
OIITHYCCKas
MMKPOCKOIUS

12

Iloozomoeka domauinezo 3adanus: 3as. 5.1,
5.3.
Iloozomoeka K mexkyuiemy KOHmMpOoJiio:

2.1

Kondoxkansaas
MHUKPOCKOIIHS.
Ckanupyromas
0N KHETIOIbHAS
ONTHYECKas
MHUKPOCKOITHSL.

2.2

30HABI IS
MHUKPOCKOITHH
OJVDKHETO ITIOJIS.

IIpopaboTka 1 MOBTOPEHHE NPOIIEHHOTO
MaTepHaja, BEIIIOJIHEHIE JOMAITHETO 3aJaHus.
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[1], c. 133-162




Mertopl yrpaBieHus
PacCTOSIHUEM MEXITy
00pa31oM U 30HIOM.

3 [punoxenus 16 8 - - - 8 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
HaHOONTHKHU [IpopaboTka 1 TOBTOPEHHE POIICHHOTO
3.1 IpuHIIUTE pabOTHI 5 2 - - - 3 - MaTepHaa.
ONITHYECKOTO MUHIETA H3yuenue mamepuanog 1umepamypHbix
(TBH3epa). CBeTOBOE UCHOYHUKOG:
JIaBJICHHE. [3], c. 69-89
3.2 [ToBepxHOCTHBIE 6 4 - - - 2 -
IUIA3MOHBI B
HAHOONTHKE
3.3 ®DOTOHHBIE KPHUCTAIIIBI 5 2 - - - 3 -
U Ipyrue
MeTamarepuabl
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 32 - - 0.3 22 17.7
Hroro 3a cemecTp 72.0 32 - - - - 0.3 39.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU MO0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUM 110 pa3aeaam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Teopemuueckoe ggedenue

1.1. BBenenue. Llenu u 00BbEKTHI H3yUECHUS.

Beenenne. O0bekT uzydeHus. Bompockl, n3ydaemple B HAHOONTHKE: TEOPETUUSCKUE METOMIBI B
HAaHOONTHKE, B3aUMOJCHCTBHE CBE€Ta C  HAHOPAa3MEPHBIMH  CHCTEMaMH,  OINTHYECKOE
B3aMMOJICHCTBHE MEKy HAHOCHCTEMaMHU, PE30HAHCHBIC SIBJICHUS, CUIIHBHO C(HOKYCHPOBAHHBIN CBET,
T dpaKIMOHHBIN TIpeiel cBeTa. Poyib HAHOONTUKH B pa3BUTHH HAHOTEXHOJIOTHH. .

1.2. OcHOBHBIEC ONITHYECKUE 3aKOHBI U MTOJIX0/IbI B HAHOPA3MEPHBIX MacmITabax
Makpockomnuyeckasi 3JIEKTpOJWHAMUKA: BOJHOBOE YypaBHEHHE, MaTepHallbHbIE YpaBHEHMS,
CPaHUYHbBIC YCIOBUS, XapaKTEPUCTUKN YBAHECLIEHTHBIX MOJIEH. .

1.3. Pactipoctpanenue u (hOKyCHPOBKA ONTHYECKUX TTOJIEH

[TapakcuanbHOoe TPUOTIKEHUE IS ONTUYECKHX TMOJIEH, Jla3epHble MOJIBI 00Jiee BBICOKOTO
MOpsKa, MPOJOJbHBIE MMoys B (OoKanbHOM 001acTd, (HOKYCHpOBKAa CBETOBBIX IyYKOB, IOJS B
¢dokyce THUH3BI, POKYCHPOBKA OIS BOJIN3U TUIOCKHX TTOBEPXHOCTEH. .

1.4. IIpocTpaHCTBEHHOE pa3pelIeHHE ONTUYECKON cucTeMbl. KauecTBO Mo3uIMOHUPOBaHUS

OyHKIUA paccesHWs TOYKHM, Ipeae] pa3pellieHMs, METOAbl IOBBIIICHHUS pPa3pELICHHUs,
OPUHIUNBL  KOH(OKATbHOM MHKPOCKOIMM, TOYHOCTb ITO3UIMOHUPOBAHMS JIA3€PHOrO IyyKa,
NPUHIUITBI MUKPOCKOITUH OJIMYKHETO TOJISL. .

2. HCZHODCL’S’MQDHQ}Z onmu4decKasi MUKpoCKonusd

2.1. KondoxkanpHas mukpockonus. CkaHupyro1as 0JIMKHENoJIbHas ONTHYECKasi MUKPOCKOIIUS.
W3nyuenne B JalbHEM TIOJE M €ro JETEKTUPOBAaHUE, IOACBETKAa B JAJBHEM IIOJE U
JETEKTUPOBaHUE B OJMKHEM I10JIe, MUKPOCKOIUS HAa OCHOBE MEPEHOCA SHEPTHH...

2.2. 30H/bI 11 MUKPOCKOTTUH OJIM>KHETO TOoJIs. MeTOAbl YIIPaBICHUS PACCTOSHUEM MEXKTY
00pa3IoM 1 30HI0M.

JudnekTpudeckre 30HABI, PAcIpOCTpAaHEHHE W3IyYeHUS B Pa3IUYHBIX 30HAAX, METOJIbI
HU3TOTOBJICHHUEC 30HA0B, OIITUYCCKNC aHTCHHHEIL..

3. HDZ/UZO.?fCeHM}l HAHOOnmuKu

3.1. IlpuHIMIBI paOOTHI ONITUYECKOTO MUHIIETA (TBU3epa). CBETOBOE /1aBIICHHE.
CsertoBoe naBnenue. Ontudeckas JeButanus. [[puHIunm paboTel ONTHYECKOTO MUHIIETA. .

3.2. [loBepXHOCTHBIE IJIA3MOHBI B HAHOOIITUKE
[ToBepXHOCTHBIE TIIA3MOHBI-TIOJISIPUTOHBI Ha MJIOCKUX TPAHULIAX Pa3ena..

3.3. ®OTOHHBIE KPUCTAILUTBI U IPYTHE MeTaMaTepHaITbI
[Tonsitue MeramatepuanoB. Bunel meramarepuanoB. @oToHHas 3anpelnieHHas 30Ha. JleekTsl B
(OTOHHBIX KpUCTAJUIAX..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI



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

Howmep paznena
JMCLUILIMAHEI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUHM C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1 [ 2] 3
3HaTh:
OCHOBHBIE TEPMUHBI U MOHATHUS HAHOONTUKHU, UCIIOJIb3yEMbIE IIPU Konrponsnas pabora/KonrposnbHas pabora
pa3paboTKe MPOEKTOB KBAHTOBO-ONTHYECKUX CHCTEM JUIS PEILICHHS W/-1nica + + Ne2 «TepmuHOIOTHS HAHOONITUKK»
3ajJja4y IMarHOCTUKH, HABUTAllMM, CBSI3U M KOHTPOJISI KOCMUYECKOT0
IIPOCTPAHCTBA
OCHOBHBIE TE€H/ICHIIUH Pa3BUTHsI ONTOAIEKTPOHUKH, HEOOXOIUMBbIE [TepexpecTHblii onpoc/Y CTHBIHM onpoc 1o
IpH pa3paboTKe IPOEKTOB KBAHTOBO-ONTHUECKHUX CUCTEM ISt W/-1nica + Teme «BBenenne. OObEKT N3ydeHUs
peleHus 3a/1a4 AMarHOCTUKK, HaBUTALUH, CBA3U U KOHTPOJIS HaHOOITUKI
KOCMHUYECKOT0 MPOCTPAHCTBA
YMersb:
IIPOBOJIUTH aHAJIN3 U PACCUUTHIBATh MapaMeTpPbl B3aUMOACHCTBUS Konrponsnas pabora/KonrposibHas pabora
OINITUYECKOT0 U3ITyYeHHUs C BELLIECTBOM IPH pa3pabOTKe MPOEKTOB V-l + Nel «CBoiicTBa 271€KTPOMarHUTHBIX BOJH U
KBaHTOBO-OITUYECKUX CUCTEM JUIsl pEIICHUs 3a]1a4 JUAarHOCTHKH, UX pacnpoCTpaHEHUE Yepe3 HEOJHOPOIHbIE
HABUTAlMH, CBA3U M KOHTPOJISI KOCMHYECKOTO POCTPAHCTBA cpenb»
OCYILIECTBIIATH MIOUCK U aHAIM3UPOBATh HAYYHO-TEXHUYECKYIO Pedepar/3amura pedepara
nH(pOpPMaLIKIO U BEIOUpATh HEOOXOIUMBIE 3JIEMEHTHI IPU
pa3paboTKe NPOEKTOB KBAHTOBO-ONTHYECKUX cucTeM Juisd pemieaus | MJ1-1nk-1 +

3aJ1a4 TUarHOCTUKHU, HABUTALlUH, CBSI3U U KOHTPOJISE KOCMHUYECKOI0
IPOCTPaHCTBA




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

4.1. Tekymuii KOHTPOJIb yCIIeBA€eMOCTH
7 cemecTp

dopma peanuzaimu: BeicTyruieHue (1oKan)
1. 3amuTa pedepara (Pedepar)

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padora Nel «CBoHCTBa 371€KTPOMAarHUTHBIX BOJH U MX PacpOCTpaHEHHE
yepe3 HeoAHOpoaAHbIe cpeab» (KoHTponbHas pabdora)
2. Kontponbnas padora Ne2 «Tepmunonorust Hanoontukm» (KontponsHas pabota)

®dopma peanmszaiuu: Y cTHas popma
1. Ycraslit onpoc 1o TeMe «BBeaenne. O0bekT usydenust Hanoontukn» (IlepekpectHsiit
oTIpoc)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHHUIJINHE

3auem ¢ oyeuxoii (Cemecmp Ne7)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «MOW» Ha ocHOBaHUHU CEMECTPOBOM U 3a4ETHOW COCTABJISIONINX.

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. HoBoTtHnbiit, JI. OcHoBBI HaHoONTHKH : Tiep. ¢ aHTd. / JI. HoBoTHsii, b. XexT ; Pen. B. B.
Camapres . — M. : ®uzmatiurt, 2011 . — 484 c. - ISBN 978-5-9221-1095-2 ;

2. ITaBnos, U. H. Hanoontuka : yue6Hoe mocodue no kypcy "HanoonTtuka" nmo npoduito
"KBanToBas u ontuueckas snekrponuka” / U. H. I1asnos, Ham. uccnen. yu-t "MOU" . — M. : U3x-
Bo MDU, 2017 . — 40 c. - ISBN 978-5-7046-1809-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8939;

3. Kimumos B. B.- "Hanomnasmonuka", (2-e usn., ucnp.), Usnarenscro: "OUIMATIIUT",
Mocksa, 2010 - (480 c.)

https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2204.

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

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Maiina BuneokondepeHuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas 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. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

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

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

14. ba3a nannbix u3aareabcTBa 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 u3nareascrBa 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 komnannu 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 aynuropun, OcHamenne
HAMMEHOBaHHe
Y4eOHble ayIUTOPUH AJIs K-120, MammHHBIH cepBep, KOHAUITMOHEP
MPOBEAEHUS JTEKIIHOHHBIX 3an MBI

3aHATHUH U TEKyIIEro
KOHTPOJISI

Y4eOHbIC ayAUTOPHH IS

A-103, Yuebnas

rapra, CTOJ IpenoJiaBaTes, CTyJl, dKpaH,

MPOBEJICHUS TPAKTUYECKUX aynutopus kad. KOJIOHKH
3aasatuii, KP u KII )7 6371 41
Y4eOHble ayIUTOPUH AJIs K-120, MammHHBIN cepBep, KOHJAUITMOHED
MPOBEICHUS 3an UBIJ
MIPOMEKYTOUHOMN A-103, YueOnas rapra, CTOJ IPENnoAaBarTeis, CTyl, YKpaH,
aTTeCTalNu aynutopus kKad. KOJIOHKH
du3uku
[Tomemenus st A-111/1, CTOJI KOMITBIOTEPHBIN, CTYJI, IIKa( 115t
CaMOCTOSITENTLHOM pabOTHI KomnbrorepHslii JIOKYMEHTOB, IIKa( s OEKIbI,

kiacc kad. duzuku

MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MePCOHAIIbHBIN

ITomemenus mis
KOHCYJIbTUPOBAHHUS

A-201/1, Kabunet
COTPYJIHUKOB Kad.
du3uku

CTOJ, CTYJ, KA /U1 JOKYMEHTOB, MIKad
JUTSL O€K/IbI, KOJIOHKU, KOMITBIOTED
NIEPCOHAJIBHBIN, IPUHTEP

HOMeHIeHI/Ifl AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

b-101/1, Cxnan kad.

dusuku uMm. B.A.
dalpukaHTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Hanoontuka

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Ycrubrit onpoc no Teme «BBenenue. O0bekT nu3yueHus HanoonTukn» (IlepekpectHbii onpoc)
KonTponbaas pabota Nel «CBoiCTBa 37IEKTPOMAarHUTHBIX BOJH M UX PAaCIPOCTpaHEHUE Yepe3

KM-1
KM-2

KM-3
KM-4

HeoaHOopoaHbIe cpenb» (KoHTponbHas paboTa)

Kontpomnbnas padora Ne2 «Tepmunonorus Hanoontukm» (KontponsHas padora)

3amura pedepara (Pedepar)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Teopernueckoe BBEICHUE
1.1 Beenenue. Llenu 1 00beKTHl HU3yUeHUSI. +
19 OCHOBHBIE OITUYECKNE 3aKOHbBI U IOJIXO/IbI B +
' HaHOpa3MEepHbBIX MaciTabax
13 Pacnipoctpanenue u GoKyCHpOBKa ONTHUECKUX MOJIEH +
14 [TpocTparcTBEHHOE pa3penieHNe ONTUYECKONH CHCTEMBI. +
' KagecTBO MO3UIIMOHUPOBAHUS
2 Hanopa3mepHas onTuyeckas MUKPOCKOIHS
21 Kongoxansaast mukpockonusi. CkaHupyrouas +
' OJIM)KHETOJIbHASI ONTHYECKast MUKPOCKOTIHSL.
29 30H/1B1 TSI MUKPOCKOTIHH OJIMYKHETO TOJIst. MeTo bl 4
' yTIpaBJIEHUS] pACCTOSTHUEM MEXKIY 00pa3lioM U 30H/IOM.
3 [TpuoskeHUss HAHOOTI TUKH
31 [TpuHIIUTIBI paOOTHI ONTHYECKOTO MHHIIETA (TBU3EpA). +
' CBeTOBOE J1aBICHHUE.
3.2 [ToBepxHOCTHBIE MJIa3MOHBI B HAHOOIITHKE +
3.3 DOTOHHBIE KPUCTAIUIBI U IPYTHe MeTaMaTepuaibl +
Bec KM, %: | 10 25 35 30
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