MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU S POCCUMCKOM ®EJEPALIMNA

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIIEI'O OBPA3OBAHUA
"PSISAHCKH T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA

B.®. YTKUHA"
COT'JIACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpo [IpopexTop no yuebHOI paboTe
A.B. Kopsuxko

OHTO3J1€KTpOHI/IKa U KBAHTOBas OIITHUKA

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadenpoit MuKkpo- 1 HAHOIJIEKTPOHUKA
VYueOHblii 1an 11.03.04 22 00.plx
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 4 3ET

Pacnpeuene}me YacoB JUCHHUILIMHBI 110 CEMeCTPpam

Cewmectp
(<Kypc>.<Cemectp Ha 8 (4.2)

Kypee>) Hroro

Henens 8

Bup 3ansaruit vII PI1 yII PII

Jlexmn 24 24 24 24
JlabopaTopHbie 16 16 16 16
MHast koHTaKTHas 0,35 10,35 10,35 10,35
pabora
KoncynbrupoBanue |2 2 2 2
repes PK3aMEHOM U
MIPaKTUKOU
Uroro ayn. 42,35 142,35 142,35 42,35
KonrakrtHas pabora 42,35 142,35 142,35 42,35
Cam. pabora 66 66 66 66
Yackl Ha KOHTPOJIb 35,65 135,65 35,65 |35,65
Hroro 144 144 144 144

r. Ps3ann



IIporpammy coctaBui(n):

K.¢p.-m.H., Ooy., Poibuna Hamanvs BaaoumuposHa

Pabouast nporpamMma JUCHUITIHHBI

OHTO3JIEKTPOHHKH U KBAHTOBasl ONITHKA

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - bakanaBpuart 1o HampasieHHIo oArotoBky 11.03.04 DnekTpoHnKa U HAHORJIEKTPOHUKA (Iprka3 MuHoOpHayku Poccun
o1 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO IUIaHa:
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
YTBEPXKJEHHOI'0 y4EHBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapbl
MuKpo- 1 HAaHOYJIEKTPOHNKA

[Iporokon ot 17.05.2022 r. Ne 8
Cpok neiictBus nporpammsl: 2022-2026 yu.r.



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, o0CcyxkaeHa 1 0100peHa Juist
ucnondenus B 2023-2024 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHNKA

[Iporokon ot 2023 1. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04epeTHOM Y4€OHOM Toy

Pabouas nporpamma repecMoTpeHa, 00CyK/ieHa U 0100peHa I
ucronderus B 2024-2025 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokon ot 2024r1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1,151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHHKA

[Iporokon or 2025r. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceaHuu Kadeaphl

MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporoxon or 2026 . Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUAILIMHBI (MOLYJIST)

1.1 HeJ'IL}O OCBOCHMA JUCHUIIIMHBI ABJIACTCA (bOpMI/IpOBaHI/Ie l'lpO(beCCI/IOHaJ'ILHLIX 3HAHUI B 00J1aCTH OIITORJICKTPOHUKH U
KBAHTOBOM ONTHUKH B COOTBETCTBUU C (DeﬂepaJ'IBHBIM rocya1apCTBCHHbBIM O6p8.30BaT€.]'lI)HLIM CTaHAapTOM; Pa3BUTUEC
COBPEMCHHBIX HpeZ[CTaBHeHHﬁ 0 (1)I/I3I/ILIGCKI/IX OCHOBAax ONTO3JICKTPOHHKHU, IIPUHIUIIAX Z[eflcTBHﬂ u cti)ep TMPUMCHCHUS
OIITO3JICKTPOHHBIX yCTpOﬁCTB; (bOpMPIpOBaHI/Ie HCOGXOZ[I/IMOFO OIlbITa pa6OTI)I C TCXHUYCCKUMHU CUCTEMaMU,
NPUMCHSICMBIMU B obnacTu OINTORJICKTPOHUKH U KBaHTOBOH OIITUKH, (l)OpMI/IpOBaHI/Ie Y CTYACHTOB CITOCOOHOCTH K
JIOTHYCCKOMY MBINJICHUIO, aHAJIU3Y U BOCIIPUATHIO I/IH(l)OpMaIII/II/I IOCpEICTBOM 00CCIICUCHHMS 3TAOB (bOpMI/IpOBaHI/Iﬂ
KOMHGTGHLII/If/i, MNpeaAyCMOTPCHHBIX (DFOC, B 4aCTHU MpEACTAaBICHHLIX HUKE 3HaHPII>i, yMeHI/Iﬁ " HaBbIKOB.

1.2|3agaun:

1.3]- oOyuenue pu3N4eCKUM OCHOBAM ONTOAJIEKTPOHUKH;

1.4|- oOy4enue npuHIMIIAM paboThl, CTPYKTYpE, TapaMeTpaM U XapaKTepPUCTHKaM CBETOJIMO/IOB, MIOIYIIPOBOAHUKOBBIX
J1a3epoB, (POTOIMPUEMHHUKOB, OITOMAP, 3JIEMEHTOB KBAHTOBOM ONTHKH;

1.5]- popMupoBaHue HABBIKOB U YMEHUIN HCCIEA0BATEILCKON U MHXEHEPHOH paboThI;

1.6]- oOyuenue MeTozaMm, a Takke GOpMHUPOBAHUE HABBIKOB U YMEHUM 00paOOTKH U aHAIM3a Pe3y/IbTaToB J1a00paTOpHbIX
9KCHEPUMEHTOB.

2. MECTO JUCHUATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |Bl .B.JIB.02

2.1|TpeGoBanus K NpeaBapuTe/ILHOI NOArOTOBKe 00y4aloIerocs:

2.1.1|KoHCcTpynpoBaHHEe MUKPO- U HAHOCUCTEM

2.1.2|MuKpocxeMOTEXHUKA

2.1.3|HayuHo-uccnenoBaTenbekast IpakTHKa

2.1.4|IIpousBoacTBEHHAs IPaKTHUKa

2.1.5|CoBpeMEHHbIE TBEPAOTENbHbIE JATUUKH

2.1.6|OnexTpoHHbIE U HOHHBIE IPHUOOPEI

2.1.7|CxeMOTeXHUKA MUKPOAJIEKTPOHHBIX YCTPOUCTB

2.1.8|TemnnoBble MPOLIECCHI B AIIEKTPOHUKE

2.1.9|3neMeHTbI 3NEKTPOHHON TEXHUKU

2.1.10|HdopMaIiioHHbIE TEXHOJIOTHH

2.1.11|TBeproTenbHas 31EKTPOHUKA

2.1.12|[{udpoas 00pabOTKa CUTHAIOB B 3JIEKTPOHHBIX YCTPOHCTBAX

2.1.13|TexHonorn4eckue Nporecchl HAHOIIEKTPOHUKU

2.2| Jucuuniaunbl (MOIYJIM) U IPAKTHKH, 1JI51 KOTOPHIX OCBOEHUE JaAHHOU ANUCUUILIMHBI (MOIYJIs) HEO0OX0IUMO KaK
npejLiecTBYyoOLIee:

2.2.1|BhInoNTHEHKE U 3aIIUTa BHITYCKHOM KBATH()UKAIMOHHOH paboThI

2.2.2|IpenaunnomMHas IpakTUKa

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCIUTLIVMHEI
(MOJLYJIST)

ITIK-1: CnocoGeH cTpouTh puzuyeckue 1 MaTreMaTH4yeckue MoJae/ I NpUOOPoOB, cXeM, YCTPOICTB M YCTAHOBOK 3J1eKTPOHUKH U
HAHO3JIEKTPOHMKH PA3JIUYHOr0 GYHKIMOHAILHOI0 Ha3HAYEHNS, HCII0Jb30BATh CTAH/IAPTHBIE IPOrPAMMHBIE CPeICTBA UX
KOMIILIOTEPHOI'0 MOJeJIMPOBAHUS M NIPOBOAUTH AHAJIU3 Pe3y/IbTATOB

IIK-1.1. IIpoBoauT Moae/IMpOBaHHe U UCCJIE0BAHNS (PYHKIHOHAILHBIX, CTATHYECKUX, JHHAMMYECKUX, BpeMeHHBbIX,
YACTOTHBIX XapaKTEPUCTUK NPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHUKHU U HAHO3/IEKTPOHUKH Pa3JIMYHOro
(PYHKIHOHAILHOIO Ha3HAYEHUS

3HaTh

MIPUHIMITBI CXEMOTEXHUYECKOr0 MOJICIIMPOBAHUS M MCCIIEJIOBAaHUS XapaKTEPUCTUK SJIEKTPOHHBIX MPHOOPOB, CXEM, YCTPOICTB U
YCTAHOBOK 3JICKTPOHUKH M HAaHOBJIEKTPOHUKHU Pa3IMYHOrO ()yHKIIMOHAILHOI'O HA3HAYCHUSL.

YMmern

CTpOUTH (PU3HUYECKHE U MATEMATUYECKHE MOJICIH AJIEKTPOHHBIX IPUOOPOB, CXEM, YCTPONCTB U YCTAHOBOK AJIEKTPOHHUKH U
HAHORJIEKTPOHUKHU Pa3IMYHOr0 ()yHKIIMOHAIBHOI'O HA3HAYCHUSI.

Baagern

HaBBIKAMH KOMITBIOTEPHOT'O MOJIEIIUPOBAHUS AJIEKTPOHHBIX MPHOOPOB, CXEM, YCTPOICTB U YCTAHOBOK AJIEKTPOHHUKH U
HAHORJIEKTPOHUKHU Pa3IMYHOr0 ()YHKIIMOHAIBHOI'O HA3HAYCHUSI.

MK-2: CnocodeH aHaIM3UPOBATH, CHCTEMATH3UPOBATH U 00001ATH Pe3y/IbTaThl HCCJIeI0BAHUI MPUOOPOB, CXeM, YCTPOHCTB
1 YCTAHOBOK JJICKTPOHUKH U HAHOIJICKTPOHUKH PA3JINIHOI0 (l)yHKIIPlOHaJ'leOFO Ha3HaAYCHUSA

IIK-2.1. AHaJuM3upyeT HAY4YHbIe JaHHbIE, Pe3y/IbTAThI IKCIIEPHMEHTOB M HAO/II01eHU I




3HaTh

METO/IMKY NPOBEJICHHUS UCCIIEIOBAaHNH NapaMeTPOB U XapaKTEPUCTHK MPHUOOPOB, CXEM, YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH U
HAHORJIEKTPOHUKHU Pa3IMYHOrO ()yHKIIMOHAIBHOI'O HA3HAYCHUSI.

YMmern

MIPOBOAMTH MCCIIEIOBAHUS XapaKTEPUCTHUK MTPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKU M HAHODJIEKTPOHHUKU PA3JIMYHOIO
(yHKIMOHAJIEHOTO HA3HAYCHUSI.

Baagern

HaBBIKAMU KOMIIBIOTEPHOI 00pabOTKH JaHHBIX PE3YJIbTATOB 3KCIIEPUMEHTOB U HAOJIIOACHHIA.

IIK-2.2. Cucremaru3upyer 1 000011aeT pe3y/IbTaThl HCCJIEA0BAHUI NPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHUKH U
HAHOYIEKTPOHUKH PA3TMIHOro GyHKIMOHAIBLHOI0 Ha3HAYEHNS, MPE/ICTABJIsIeT MATEPHATIBHI B BH/AE HAYYHBIX OTYETOB,
nyoJIMKanuii, npe3eHTanui

3Hath

OCHOBBI CHCTEMATU3allMU U 0000IIEHHs pe3yNbTaTOB UCCIEA0BaHUIl NPUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK JIEKTPOHUKH U
HAHOWIEKTPOHUKH Pa3IMYHOrO ()yHKIIMOHAILHOIO HA3HAUCHUS, CTAaHapThI IPEACTABIEHNUS MATEPUAJIOB B BU/IE HAYUHBIX OTYETOB,
ITyOIUKALMH, IPEe3eHTALUH].

YMmernb

CHCTEMATU3UPOBATH U 0000IATh PE3yIbTAThl UCCIEA0BaHUI MPUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKH U
HAHOWIEKTPOHUKH PA3IMYHOrO () yHKIIMOHAIBHOIO HA3HAUEHUS, IPEJICTABIATh MaTepUabl B BUE HAYYHBIX OTYETOB, IyOIHKaLUH,
IIPE3EHTALUI.

Baanern

HaBBIKaMM paboThl C KOMIBIOTEPHBIMU IIPOrPOrpaMMaMu 1o 00paboTKe U aHAJIN3y UCCIIEN0BaHUM IPHUOOPOB, CXEM, YCTPOICTB U
YCTaHOBOK JIEKTPOHUKH U HAHORJIEKTPOHUKH Pa3JIMYHOro (yHKIIMOHAIBHOTO Ha3HAYEHMS, 110 OATOTOBKE MAaTEPHUAIIOB B BUJIE
Hay4HBIX OTYETOB, IyOIMKAIMH, [IPE3EHTaLUI.

B pe3yabrare ocBOeHUsI TUCUMILINHBI (MOAYJIS) 00Y4AIOUIUICH 10JKEH

3.1|3narn:

3.1.1|6a30BbIe KOHIICIIMH 1 MOJEIH 00IIeH (PU3UKH, KBAHTOBOH (DM3HKH, CTATHCTUYCCKOH (DU3UKH.

3.2|Ymern:

3.2.1 NPUMCHATDH Ha IMPAKTUKE OCHOBHBIC IPUEMBI U IIPOTrpaMMHBIC CPEACTBA O6pa6OTKI/I U NpEACTaBJICHUA JaHHBIX B
COOTBETCTBHH C 3aJ1a4€i UCCIICA0BAHUS XapaKTCPUCTHK U MMapaMETPOB MAaTCPUAJIOB OIITO3JICKTPOHUKH.

3.3|Baanern:

3.3.1{3kcnepuMeHTaIbHOrO UCCIIEA0BAHMS IApaMETPOB U XapaKTEPUCTUK MATEPHAIIOB ONTONIEKTPOHHUKH.

4. CTPYKTYPA U COJEPKAHME IV COUILINHBI (MOIYJISI)

Kon HaumeHoBanue pa3jenoB u Tem /Buj 3ausatusi/| Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHA Kvbne 107071 KOHTDOJS
Pa3nen 1. ®u3nyeckue OCHOBBI
ONTOYIEKTPOHUKH.
1.1 Du3UYECKHe OCHOBBI ONTOAIEKTPOHUKH. /Tema/ 8 0
1.2 OCHOBHBIE CBOICTBA U IIApaMeTPhbl ONTHIECKOI0 8 2 IK-1.1-3 JI1.1J11.2 DK3aMeH.
n3nydeust. /JIex/ IK-1.1-Y JI1.3J11.4
IK-1.1-B  |JI1.5J12.1 J12.2
J12.3J12.4
JI2.5 J12.6J13.1
JI3.2
3192 33 54
35236 37
1.3 Iormnomenue cBera. POTOMPOBOAUMOCTbD, POTO- 8 2 IK-1.1-3 JIT.1J11.2 DK3aMeH.
3.4.C. YCUIIEHHE U FeHepalys ONTHYECKOTO [K-1.1-y JI1.3J11.4
n3nydenust. /JIex/ IK-1.1-B  |JI1.5J12.1 JI2.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 3536 37
I1K-2.2-B




1.4 Onpenenenne k03GGULIUEHTa IPOIYCKaHUS ¢ K-1.1-3 JI1.1J11.2 Otuér o
nomoristo cnekrpodoromerpa CD-26. /J1ad/ HK 1.1-y JI1.3J11.4 J1a00paTOpHOM
[IK-1.1-B [JI1.5J12.1 JI2.2| pa6ore. 3amuTa
[K-2.1-3 J2.3712.4 nabopaTopHOU
[K-2.1-y |JI2.5 J12.6J13.1 paboThl.
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 24
IK-2.2-Y 3526 97
I1K-2.2-B
1.5 HUcropus pazButust ontodiaekTpoHuku. /Cp/ IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
IK-1.1-¥ JI1.3J11.4 oT4€T. 3a4ET.
IK-1.1-B [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y [J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 24
IK-2.2-Y 3526 37
I1K-2.2-B
1.6 TemnoBoe N3Tyd4EeHUE U €0 OCHOBHBIE IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
XapaKTEPUCTUKU. 3aKOHbI TEIUIOBOTO U3JIYYECHUSL. IK-1.1-¥ JI1.3J11.4 OT4€T. 3a4ET.
/Cp/ IK-1.1-B [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y [J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 24
IK-2.2-Y 3526 97
I1K-2.2-B
1.7 DJekTpoMarHuTHeie Metamatepuaisl. /Cp/ IK-1.1-3 JIL.1JI1.2 | AHanuTH4ecKuit
IK-1.1-¥ JI1.3J11.4 OT4€T. 3a4ET.
IK-1.1-B [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y [J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 D4
IK-2.2-Y 3526 37
I1K-2.2-B
Pazges 2. CBeToauoAbl ¥ OJIYIIPOBOJIHUKOBBIE
Jiazepbl.
2.1 CBeToaroAbl U TIOJTYIPOBOJAHUKOBBIE JIa3€PhI.
/Tema/
2.2 CBeTonuoAbl: CTPYKTYpa U IPUHIMI paboThl, K-1.1-3 JI1.1J11.2 DK3aMeH.
HapaMeTpsl ¥ XapaKTepucTHKu. /JIex/ HK 1.1-y JI1.3J11.4
IK-1.1-B [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y [J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 24
IK-2.2-Y 3526 97
I1K-2.2-B
23 ®Du31Ka NOIYIPOBOJHUKOBBIX Ja3epoB. /JIex/ IK-1.1-3 JI1.1J11.2 DK3aMeH.
IK-1.1-Y JI1.3J11.4
IK-1.1-B [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y [J12.5 J12.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 913233 D4
IK-2.2-Y 3526 97

I1IK-2.2-B




24 HccnenoBanue CrieKTpoB JIOMUHECLEHIIUT K-1.1-3 JI1.1J11.2 Otuér o
MOJYNPOBOJHUKOBBIX CTPYKTYD. /J1a6/ HK 1.1-y JI1.3J11.4 nabopaTopHOU
[IK-1.1-B |JI1.5J12.1 JI2.2| paGote. 3amura
[K-2.1-3 J2.3712.4 nabopaTopHOU
[K-2.1-y |JI2.5 JI2.6J13.1 paboThl.
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 32536 37
I1K-2.2-B
2.5 OnTORIEKTPOHHBIE CEHCOPHBIE MTAHEH U SKPaHbI. IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
/Cp/ IK-1.1-Y JI1.3711.4 oT4ér. 3ayér.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 35236 37
I1K-2.2-B
2.6 Opranunyeckue ceetoquopl. CoBpeMeHHOE IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
COCTOSIHUE Pa3pabdOTOK YCTPOKMCTB M CUCTEM Ha [K-1.1-y JI1.3J11.4 oT4€T. 3ayérT.
OCHOBE OpraHHuYecKux cBeTonnoaos. /Cp/ [IK-1.1-B |JI1.5J12.1 JI2.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 3122 33 54
IK-2.2-y 3536 37
I1K-2.2-B
2.7 Jucrinen Ha ocHOBe XUIKUX KpuctayioB. /Cp/ IK-1.1-3 JIL.1JI1.2 | AHanuTH4ecKuit
[K-1.1-y JI1.3J11.4 OT4€T. 3a4ET.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 35236 37
I1K-2.2-B
2.8 BomHoBbIe ceHcopHbIe quctuier. /Cp/ IK-1.1-3 JIL.1JI1.2 | AHanuTH4ecKuit
[K-1.1-y JI1.3J11.4 OT4€T. 3a4ET.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |JI12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 3536 37
I1K-2.2-B
Pazges 3. @oTonpueMHUKH.
3.1 dotonprueMHUKH. /Tema/
32 ITapameTpsl U XapaKTEPUCTUKU (POTONIPUEMHHUKOB. IK-1.1-3 JI1.1J11.2 DK3aMeH.
/JTex/ IK-1.1-Y JI1.3J11.4
MK-1.1-B  |[J11.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 3536 37
I1K-2.2-B
33 [TpuHimIEl paboTHI COMHEYHBIX 371eMEHTOB. /JIex/ IK-1.1-3 JIT.1J11.2 DK3aMeH.
IK-1.1-y JI1.3J11.4
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-y 3536 37

I1IK-2.2-B




34 HccnenoBanne BoIbT-aMIIEPHBIX XapaKTEPUCTUK K-1.1-3 JI1.1J11.2 Otuér o
COJTHEYHBIX JIEMEHTOB. /J1ab/ HK 1.1-y JI1.3J11.4 J1a00paTOpHOM
[IK-1.1-B |JI1.5J12.1 JI2.2| paGote. 3amura
[K-2.1-3 J2.3712.4 nabopaTopHOU
[K-2.1-y |JI2.5 JI2.6J13.1 paboThl.
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 32536 37
I1K-2.2-B
3.5 UccnenoBanue criekTpabHOW 3aBUCUMOCTH IK-1.1-3 JIT.1J11.2 Ortuét 0
¢doTtouyBcTBUTENBHOCTH (hoToauONa. /JTab/ IK-1.1-¥ JI1.3J11.4 J1a00paTOpHOM
[IK-1.1-B |JI1.5J12.1 JI2.2| paGote. 3amura
[K-2.1-3 J2.3712.4 nabopaTopHOU
[K-2.1-y |JI2.5 JI2.6J13.1 paboThl.
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 35236 37
I1K-2.2-B
3.6 ®doroHHbIE KpUCTALIBI. ONTHYECKOE BOJIOKHO Ha IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
ocHoBe (pOTOHHBIX KpHcTauIoB. /Cp/ IK-1.1-¥ JI1.3J11.4 OT4€T. 3a4ET.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 3122 33 54
IK-2.2-Y 3536 37
I1K-2.2-B
3.7 ConHeuHbIe IEMEHTEI ¢ rereponepexonamu. /Cp/ IK-1.1-3 JI1.1JI1.2 | Ananutuueckuii
[K-1.1-Y JI1.3J11.4 OoTuéT. 3a4er.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 35236 37
I1K-2.2-B
3.8 Onrtuueckue natauku. /Cp/ IK-1.1-3 JIL.1JI1.2 | AHanuTH4ecKuit
IK-1.1-¥ JI1.3J11.4 OT4€T. 3a4ET.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |JI12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 3536 37
I1K-2.2-B
Pa3nen 4. OnTpoHbI.
4.1 Onrponsl. /Tema/
4.2 Y CTpoiCTBO U MPUHIIMIT ISHCTBUS ONTPOHOB. /JIek/ IK-1.1-3 JIT.1J11.2 DK3aMeH.
IK-1.1-Y JI1.3J11.4
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 3536 37
I1K-2.2-B
43 Bunel onTrueckux yCTpoicTB XpaHEeHuUs IK-1.1-3 JILI.1JI1.2 | AHanuTH4ecKuit
napopmanyu. /Cp/ IK-1.1-Y JI1.3J11.4 oruér. 3a4ér.
IK-1.1-B  [JI1.5J12.1 J12.2
IK-2.1-3 J12.3J12.4
IK-2.1-Y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 312233 54
IK-2.2-Y 3536 37

I1IK-2.2-B




Pazpnen 5. OcHOBBI KBAHTOBO# ONITHKH.

5.1 OCHOBBI KBAHTOBO#M ONTHKH. /Tema/
5.2 KBaHTOBbIC CBO#iCcTBa cBeTa. /JIek/ IK-1.1-3 JIT.1J11.2 DK3aMeH.
IK-1.1-y JI1.3J11.4
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-y 3536 37
I1K-2.2-B
53 Jlazepnl Ha KBaHTOBO-pa3MepHbIX dhdekrax. /Cp/ IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
[K-1.1-y JI1.3J11.4 oT4€T. 3ayér.
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-y 32536 37
I1K-2.2-B
54 Jlucrien Ha KBaHTOBBIX Toukax. /Cp/ IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
[K-1.1-y JI1.3J11.4 oT4€T. 3ayér.
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-Y 3536 37
I1K-2.2-B
Pa3nen 6. Hanoonruka.
6.1 Hanoonruka. /Tema/
6.2 Hanoontuka. /JIex/ IK-1.1-3 JI1.1J11.2 DK3aMeH.
IK-1.1-y JI1.3J11.4
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-Y 35236 37
I1K-2.2-B
6.3 IoBepxHOCTHBIE MTa3MOHbI. /Cp/ IK-1.1-3 JI1.1JI1.2 | Anamutudeckuit
[K-1.1-y JI1.3J11.4 oT4€T. 3ayér.
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-Y 35236 37
I1K-2.2-B
6.4 [Tpuknannas HaHoIa3MoHuKa. /Cp/ IK-1.1-3 JII.1J11.2 | AHanuTH4ecKuit
[K-1.1-y JI1.3J11.4 oT4€T. 3ayér.
IK-1.1-B  [JI1.5J12.1 JI2.2
IK-2.1-3 237124
MK-2.1-y |J12.5 JI2.6J13.1
I1K-2.1-B JI3.2
IK-2.2-3 | 213233 24
IK-2.2-Y 3536 37
I1K-2.2-B
Paszpgen 7. IlepcieKTUBBI 1 OCHOBHBIE
HANpPaBJIEHHs PAa3BUTHS ONTOIIEKTPOHUKH U
KBAHTOBOW ONTHKH.
7.1 IepcrieKTUBbI U OCHOBHbBIC HATIPABIICHHS PA3BUTHS

OINITO3JICKTPOHUKHU 1 KBaHTOBOI onTHKH. /Tema/




7.2 IlepcniekTUBBI U OCHOBHBIE HAIIPABJIEHUS Pa3BUTUSA 8 2 K-1.1-3 JI1.1J11.2 DK3aMeH.
OIITORJIEKTPOHUKY U KBAHTOBOW ONTUKH. /JIex/ HK 1.1-y JI1.3J11.4
[IK-1.1-B  {JI1.5J12.1 J12.2
IK-2.1-3 J23J12.4
[K-2.1-y |JI2.5 J12.6JI3.1
I1K-2.1-B JI3.2
[K-2.2-3 | 313233 24
IK-2.2-Y 32536 37
I1K-2.2-B
73 TenneHMy MUPOBOTO Pa3BUTHS CETEN AOCTYMA. 8 4 IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
/Cp/ IK-1.1-Y JI1.3711.4 oT4ér. 3ayér.
[IK-1.1-B  {JI1.5J12.1 J12.2
IK-2.1-3 J23J12.4
[K-2.1-y |JI2.5 J12.6J13.1
I1K-2.1-B JI3.2
[IK-2.2-3 | 313233 54
IK-2.2-Y 35236 37
I1K-2.2-B
7.4 [lepcnexkTuBbl conHeyHol SHepreTuku. /Cp/ 8 4 IK-1.1-3 JII.1JI1.2 | AHanuTH4ecKuit
IK-1.1-¥ JI1.3J11.4 OT4€T. 3a4ET.
[IK-1.1-B  {JI1.5J12.1 J12.2
IK-2.1-3 J23J12.4
[K-2.1-y |JI2.5 J12.6J13.1
I1K-2.1-B JI3.2
[K-2.2-3 | 313233 24
IK-2.2-Y 3536 37
I1K-2.2-B
Pa3nen 8. [Ipome:kyrounas arrecranus.
8.1 IloaroroBka k aTTecTalMu, MHASI KOHTAKTHAS 8 0
pabora. /Tema/
8.2 IToxroroBka K sk3aMeHy. /OK3aMeH/ 8 35,65 K-1.1-3 KonTponbHbie
HK 1.1-Y | 1222324 BOIPOCHI.
IK-1.1-B 32536 37
IK-2.1-3
[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-¥
I1K-2.2-B
83 Koncynpranums nepen sx3amenom. /Kue/ 8 2 IK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-2.1-3
[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-¥
I1K-2.2-B
8.4 ITpuém sx3amena. /MIKP/ 8 0,35 IK-1.1-3 KoHTposbHbIe
IK-1.1-¥ BOIIPOCHI.
IK-1.1-B
IK-2.1-3
[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-¥
I1K-2.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MOJYJIIO)

OneHouHbIe MaTepuallbl IPUBECHBI B PUIIOKEHUU K pabodeil mporpaMme AMCUUILTHHEI (CM. JOKYMEHT "O1eHOYHbIe MaTepHaibl 10
nucuuiuinHe "OnTo3/IeKTpOHUKA U KBaHTOBas onTuka'").




. YYEBHO-METOAUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHHME JUCIHUIIIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommuectso/
roj HazBanue DbC
JI1.1 |Peibuna H.B., Peibun  |@usnueckue OCHOBBI ONTO3JIEKTPOHUKH. CBETOAUOIBI : Pszans: PULL s
H.B. Vuebnoe mocobue PI'PTY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/587
JI1.2 |Peibuna H.B., Peibun  |OnrosnekTpoHuka u kBaHTOBas ontuka. OnpeneneHue Psazanb: PULL s
H.B. K03 GHULUEHTa IPOIYCKaHUA TBEPAIX T U )KUAKOCTEH ¢ PI'PTY, 2018, |https:/elib.rsre
nomolnsio crekrpoporomerpa CPO-26 : Meroguueckue u.ru/ebs/downl
yKa3aHUs 0ad/1892
JI1.3 |Acranenko B.A. BzaumMoneiicTBue H3y4eHUs C ATOMAaMH U HAHOYACTHIIAMH : Honronpynnsriii: 1978-5-91559-
yue0. mocobue nJ 083-9
"UnTemnext",
2010, 496¢.
JI1.4 |Acranenko B.A. DJIeKTpOMAarHUTHBIC TIPOLIECCHI B CPE/IE, HAHOILIIA3MOHHUKA U Honronpynnsriii: 1978-5-91559-
MeTaMaTepHasbl : yued. mocooue Wnrennexr, 111-9
2012, 584c.
JI1.5 |Peibuna H.B., PeiOun  [OnrosnekTpoHUKa 1 KBaHTOBAs ONTHKA. MoelupoBaHue Ps3anb, 2019,
H.B. XapaKTePUCTHUK (POTORIEKTPUIECKUX IIpeoOpazoBaTesnel 17c.
METOJ. yKa3. K j1a0. pabore Ne3
6.1.2. lono/IHUTe/IBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommdectso/
roj HazBanue DbC
JI2.1 |TyroB H.M., I'nebo  |I[lonynpoBonHuKOBBIE IPUOOPHI : Yuel.Jis By30B M.:OHeproatom |5-283-00554- 2
B.A., YapsikoB H.A. u3aat, 1990, 576
c
JI2.2 |Hocos IO.P. OnTo3eKTPOHUKA M.:Paguo u 5-256-00246- 5
CBs3b, 1989,
360c.
JI2.3 |HoBorusrii JI., XexT b. |OCHOBBI HAHOONTUKH M.: 978-5-9221-
OUSMATIIUT, |1095-2
2011, 484c.
JI2.4 |Knumos B.B. Hanonnazmonuka M.: 978-5-9221-
OUSMATIIUT, |1205-5
2010, 480c.
JI2.5 |Canex b., Teiix M. Ontuka u GporoHuxa. IIpuHIMUIEl U IPUMEHEHUS : yuel. Jonronpyassiit: [978-5-91559-
mocooue nJ 038-9
"NnTemnext",

2012, 759c.




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatensctBo, | Kommuectso/
ToJ HaszBanue DbC
JI2.6 |Canex b., Teiix M. Ontuka 1 GoroHuka. IIpuHIUIEI U IPUMEHEHUS : yuel. Jonronpyansit: [978-5-91559-
rnocooue nn 135-5
"UnTemnext",
2012, 780c.
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatenscrBo, | Kommuectro/
ToJ HaszBanue ObC
JI3.1 |Pwiouna H.B., Peibun  |OnTosnekTpoHHKa U KBAaHTOBAas ONTHKA : Meronuieckue Psazanb: PULL s
H.B., JlutunoB B.I'.  |yka3anus PI'PTY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/1285
JI3.2 |Pwibuna H.B., Peibun  |OnTosnekTpoHHKa U KBAaHTOBAs OITHKA : METOJ. yKa3. K 1ab.  |Pszanb, 2017,
H.B., Jlutunos B.I'.  [pabore Ne 1 16¢.

6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "HHTepHeT"

D1 |Caiit kadenpbl MUKpO- U HaHoeKTpoHukH PIPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel

32 |Cuctema auctanimontoro obydenus ®I'BOY BO «PTPTY», pexum nocryna: mo napointo: http://cdo.rsreu.ru/

33 |EanHOe OKHO ZOCTyIa K 00pa30BaTeNbHBIM pecypcaM, PeKUM J0CcTyma: no naporo: http://window.edu.ru/

34  |UutepHer YHuBepcuret Mudopmannonnsix Texuonoruid: http://www.intuit.ru/

35  |OnexrponHO-OMOMHOTEYHas cucTeMa «IPRbooksy [DnekTpoHHbIi pecypc]. — Pexxum nocryma: 1ocTyn U3 KOpIopaTHBHOM
cetu PIPTY — cBoOOHBIN, JOCTYM U3 ceTu MHTepHET — 1o mapostro: https://iprbookshop.ru/

26 |DOnexkTpoHHO-OMOINOTEYHAs cUCTEeMa U3AaTeNbeTBa «JIaHb» [DneKTpoHHSIH pecypc]. — Pexxum goctymna: qocTym u3
kopriopatuBHoii cetu PIPTY — cBoGoaHSIH, nocTyn u3 cetr MHTEepHET — N0 napouto: https://www.e.lanbook.com

37 |2nexrponHas 6ubauorexka PI'PTY [Dnekrponnsiil pecype]. — Pexxum nocryna: u3 xopnopatusHoii cetu PIPTY — no
napoto: http://elib.rsreu.ru/

6.3 IlepeyeHs NPpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0
NMPOU3BOACTBA

HaumenoBanue Onucanue

Onepanponnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno

OnepatyonHas cucrema MS DOS Beccpouno. Koproparuprast mmrensus Microsoft Imagine Membership 1D

700565239
Kaspersky Endpoint Security Kommepueckas nuneH3ust
LibreOffice CobonnHoe 110
Adobe Acrobat Reader Coboanoe T10
6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 [Cucrema KoncynprantlLitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHHUILINHBI (MOAYJIA)

42 yyeOHO-aJMUHHMCTPATUBHBIN Kopryc. YueOHas saboparopus 24 mecta, MynbTuUMenua npoekrop Ben QMPS575, nocka
1 MarHUTHO-MapKepHas, 3 KOMIIbIoTepa, 3 H3MepuTenbHBIX mpudopa NanoEducator, ycTpoWCTBO 3aTOYKH/TpaBIICHUS
30HJ0B, 2 ciektpoMeTpa CP-26,BonbTMeTpsl B7-21A(3mmT.)

501 naGopaTtopHbIil kopiyc. YueOHast ayauTOpUs Ul NpoBeIeHUsl yueOHbIX 3aHaTHii CrnenuanuzuposanHas medens (37
MOCaJI0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mir.

Bo3MOXHOCTh TOnNKMIOYEHHsT K ceTh MHTepHer M obecnedyeHMeM JOCTyna B DJICKTPOHHYI HH(OpPMaluoHHO-
obpa3zoBaTenbHylo cpeny PIPTY

AN YT R Y EE o~ E AT W A

n 6. ML TOANYECKHNE MAT nPuAJi
on 0 4 = B

Meroanueckoe o6ecnequI/Ie JUCLIUIUIMHBI TIPUBEJIEHO B nmmmmm. pa@mg]c);[ I'I]WW@AMCHI/IHHI/IHBI (CM JIOKYMEHT
"Me'rozm‘{ecm/le YKasaHus 10 THCLMILIHE "Or[ToaneKTpOHMKa 1 KBAHTOBAs, OHTI/IKa"")
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MoanucaHo npopexktopom no POMuMA ®reoy BO "PIrPTY", PIPTY, Kopsiuko Anekcelt BsuecnaBosuy, MpopekTop no y4ebHoi paboTe
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