MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO
3aB. BEIMYCKAIOIICH Kadeaphl

Onro3/1eKTPOHHBIE NPUOOPHI M UX MPUMEHEHHE

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH
Y4eOHblii man 11.03.04_24_00.plx
11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA

Kpanuduxanus O6akanaBp

dopma oOyueHHUs o4Hast

O061mas TpyIoeMKOCTh 4 3ET

PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypce>) Hroro
Henens 8
Bun 3ansTuit vII PII I PIl

Jlexuin 24 24 24 24
JlaGopaTopHsble 16 16 16 16
Wnas koHTakTHas 0,35 10,35 0,35 ]0,35
pabora
KoncynbTHpOBaHue 2 2 2 2
nepest SK3aMEeHOM H
TIPaKTUKOM
Uroro ayn. 42,35 | 42,35 | 42,35 | 42,35
KonrakrHas pabora 42,35 | 42,35 | 42,35 | 42,35
Cam. pabora 66 66 66 66
Yacel Ha KOHTPOJIb 35,65 | 35,65 | 35,65 | 35,65
Uroro 144 144 144 144

r. Pa3ann



[Iporpammy cocraBui(u):

K.¢h.-M.H., Ooy., Peibuna Hamanvs Braoumuposua

Pabouas nporpamMma JUCIUIITHHBL

OnTo3/1eKTPOHHBIE MPHOOPHI M X MPUMEHEHHe

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuaT 1o HanpasieHuro moaroTosku 11.03.04 DiekTpoHUKa M HAHOJICKTPOHUKA (TMprka3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJIeHa Ha OCHOBaHUM y4eOHOro IUIaHa:
11.03.04 DnexTpoHrKa ¥ HAHOAIIEKTPOHUKA

YTBEPKIECHHOIO y4EHBIM COBETOM By3a 0T 26.01.2024 npotokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokon ot 29.05.2024r. Ne 9
Cpok gevictBus nporpaMmsl: 2024-2028 yu.r.
3aB. kadenapoii JlutsunoB Brnagumup I'eopruesuy



Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2025-2026 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2026-2027 yueOHOM rojly Ha 3aceanuu Kadeapsl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucnonHeHus B 2027-2028 yueOHOM roAy Ha 3aceJaHuu Kadeapsl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucronHenns B 2028-2029 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2028 r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro OCBOCHHS AMCUUILIHHEL ABJsIETCS (OpMUpOBaHUE TPOGECCHOHATIBHBIX 3HAHUI B 00JIaCTH ONTO3JIEKTPOHUKH U
KBAaHTOBOM OINTHKH B COOTBETCTBHHU ¢ DeJiepanbHbIM T'OCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM; Pa3BUTHE
COBPEMEHHBIX MPEACTABICHUIH 0 (U3NIECKUX OCHOBAX ONTOIIEKTPOHUKH, IIPHHIMIAX JEHCTBUS U chep IpUMEHEHHS
ONTORJIEKTPOHHBIX YCTPOMICTB; popMHUpOBaHUE HEOOXOIMMOIO OMBITa PAOOTHI C TEXHUIECKUMH CHCTEMaMH,
MPUMEHSEMBIMHU B 00JIACTH ONTO3JIEKTPOHUKK U KBAHTOBOW ONTHKH; (POPMHPOBAHUE Y CTYJICHTOB CIOCOOHOCTH K
JIOTMYECKOMY MBIIIICHHUIO, aHAJIM3Y U BOCIPUATHIO HHPOPMAIMK MOCPEACTBOM 00eCIIeYeHus 3TarnoB popMUpPOBaHHUS
KomreTeHuu, npeaycMorpeHHsix @I'OC, B yacTu npeAcTaBICHHBIX HIDKE 3HAHUM, YMEHUH U HABBIKOB.

1.2 | 3amaun:

1.3 |- o0y4yeHne GpuU3MIECKUM OCHOBAM ONTORJIEKTPOHUKH;

1.4 | - oOy4enue npuHIHIAM PaOdOTHI, CTPYKTYpPE, TapaMeTpaM U XapaKTePHUCTUKaM CBETOANOIOB, ITOIYIIPOBOJHUKOBBIX
na3epoB, (HOTONPHEMHUKOB, ONTOIAP, SIEMEHTOB KBAHTOBOH ONTHKHY;

1.5 - ¢popmupoBaHue HABBIKOB U YMEHHI UCCIIEA0BATENLCKON U UHKEHEPHOH paboThI;

1.6 | - oOyuenune meroaaM, a Takxke (GOpMHUPOBAHHE HABBIKOB U YMEHHH 00paOOTKH U aHAIN3a PE3YJIbTaTOB J1ab0paTOPHBIX
IKCIEPUMEHTOB.

2. MECTO JJUCHUILJIMHBI (MOAY.JIST) B CTPYKTYPE OGPA3OBATEJILHOM ITPOTPAMMBI

Huxi (pazaen) OIT: |

2.1| TpeGoBaHuS K MpeBAPUTEILHOI IIOATOTOBKE 00yJAIOIMIerocs :

2.1.1 | KoHCcTpyHpOBaHHE MHKPO- U HAHOCHUCTEM

2.1.2 | MuKpOCXeMOTeXHHKA

2.1.3 | HayuHo-uccie10BaTeNnbCKas MPaKkTUKa

2.1.4 | TTpou3BOACTBEHHAS TIPAKTHKA

2.1.5| CoBpeMeHHBIE TBEPAOTENbHBIE JATYUKH

2.1.6 | DieKTPOHHBIC ¥ HOHHBIC IPHUOOPBI

2.1.7 | CxeMOTeXHUKA MUKPOVIEKTPOHHBIX YCTPOHCTB

2.1.8 | TerioBbIe MPOLECCHI B AIICKTPOHHUKE

2.1.9 | DneMeHTHI IEKTPOHHOM TEXHUKU

2.1.10 | MudopManuoHHbIE TEXHOIOTHH

2.1.11 | TBeproTENBHAS NEKTPOHHUKA

2.1.12 | Tudposast 00pabOTKa CUTHAIIOB B 3JIEKTPOHHBIX YCTPOHCTBAX

2.1.13 | TexHOIOrMYECKHE IPOLECCH HAHOMIEKTPOHUKHI

2.1.14 | UnTennekTyanbHbIe JaTYHKH

2.1.15 | CnoxxHO( YHKIMOHATBHBIE JICKTPOHHBIC OJIOKH

2.1.16 | CxeMOTEeXHHKa MUKPAJICKTPOMEXaHUIECKUX YCTPOHCTB

2.2 | AncuunMHbl (MOXYJIM) M MPAKTUKH, JUISI KOTOPBIX OCBOEHUE TAHHOMH AUCHUILIMHBI (MOIYJIs) HEOOXOMHMO KaK
npealecTBYIOIIee:

2.2.1 | BeimonHeHue U 3alUTa BBITYCKHOH KBanu(HUKaIMOHHONH paboThI

2.2.2 | llpepaurmiaoMHast paKkTHKa

3. KOMIIETEHIIMY OBYYAIOLIErOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATIINHBI
(MOJLYJIST)

MK-1: Cnocoden cTponTh pu3nYecKUe U MaTeMaTHYeCKHe MO/eJ I IPUOOPOB, CXeM, YCTPOHCTB H YCTAHOBOK JIEKTPOHUKH
U HAHO3JIEKTPOHMKH Pa3INYHOro (PYHKIHOHAJILHOI0 Ha3HAYEHHs1, HCIIO0/IB30BATh CTAHIAPTHbIE MPOrPaMMHBIE CPeICTBA UX
KOMIIbIOTEPHOI'0 MOAeJIMPOBAHNUS U MPOBOAUTHL AHAJIU3 Pe3yIbTATOB

IK-1.1. IIposoauT Moxe1MpoOBaAHUE H MCCIe10BAHUS (YHKIHMOHAIBHBIX, CTATHYECKUX, IHHAMHUYECKHX, BPEMEHHBIX,
YACTOTHBIX XapaKTePHUCTHK NPHOOPOB, cXeM, YCTPOHCTB M YCTAHOBOK 3J1eKTPOHUKH U HAHOIJIEKTPOHUKH Pa3JIUYHOI0
(PYHKIHOHAJIBHOT0 HA3HAYEHH

3HaTh

l'lpI/IHI_II/ll'lbI CXEMOTCXHHUYECCKOT'O MOI[CJ'[I/lpOBaHl/Iﬂ " UCCJICOAOBAHUS XapaKTepl/ICTl/lK 3HCKTpOHHbIX HpI/I60pOB, CXEM, yCTpOﬁCTB u yCTaHOBOK
ANIEKTPOHHUKH M HAHOJJICKTPOHUKH PA3IMIHOr0 () YHKIIMOHATHLHOI'O Ha3HAYCHMS.

YMmern

CTPOUTH (PU3MYCCKHE U MATEMATHICCKUE MOJIEIH SJICKTPOHHBIX PUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK SJIEKTPOHHUKH U
HAHOBJICKTPOHUKHU Pa3IMYHOr0 () yHKIIMOHAILHOTO HA3HAYCHHUSI.

Baagern

HaBBIKAMH KOMIIBIOTEPHOT0 MOJICIIMPOBAHUS JIEKTPOHHBIX TPUOOPOB, CXEM, YCTPONCTB U YCTAHOBOK JIEKTPOHUKH U HAHODJIEKTPOHUKHU
pa3nu4YHOro ()yHKIMOHAIBHOTO HA3HAYCHHUS.




MK-2: CnocobeH aHATN3UPOBATH, CHCTEMATH3UPOBATH U 0000IIATH Pe3yIbTAThHI HCCJIEA0BAHUIT MPUOOPOB, CXeM, YCTPOHCTB
U YCTAHOBOK JIEKTPOHUKH M HAHOJJIEKTPOHUKH PA3JIHYHOr0 GYHKIHOHAILHOI0 HA3HAYEHUSI

IIK-2.1. AHaJau3upyeT Hay4Hble JaHHbIE, Pe3yJbTAThl IKCIIEPUMEHTOB U HA0II0AeHHii

3HaTh

METO/IMKHU TIPOBEJICHHS UCCIICI0BaHMUII TAPAMETPOB U XapaKTEPUCTUK PUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JICKTPOHUKH U
HAHOAJIEKTPOHUKH Pa3IHYHOr0 () yHKIIMOHAIBHOTO Ha3HAUCHUSI.

YMmernh

TIPOBOJIUTH UCCIICIOBAHMS XapaKTEPUCTHK PUOOPOB, CXEM, YCTPOWCTB U YCTAHOBOK 3JICKTPOHUKY U HAHOAJICKTPOHUKH Pa3IMIHOTO
(O YHKIIMOHATILHOT'O HA3HAYCHUS.

Buaagern

HaBBIKAMH KOMIIBIOTEPHOH 00pabOTKU AaHHBIX PE3YJIBTATOB AKCIIEPUMEHTOB M HAOIIOACHHIA.

MK-2.2. CucreMaTH3upyeT U 000011aeT pe3yabTaThl HCCIeT0BAHNA MPUOOPOB, CXeM, YCTPOHCTB M YCTAHOBOK 3JI€KTPOHUKH
W HAHOXJIEKTPOHUKH PA3JIHYHOr0 GyHKIMOHAIBHOT0 HA3HAYEHHS, MIPECTABJISIET MAaTePHAJIbI B BU/Ie HAYYHBIX OTYETOB,
myO0JHKAIUIA, TPe3eHTAIUIT

3HaTh

OCHOBBI CHCTEMATHU3aIUK U 0000IIEHUS Pe3yIbTaTOB UCCIICAOBAHMIA MTPHUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK JICKTPOHHUKH 1
HAHORJIEKTPOHUKH Pa3IMYHOI0 ()yHKIIMOHAIFHOIO HA3HAYEHUS], CTAHIapThI IIPECTaBICHUS MAaTEepHaJIOB B BUIE€ HAYYHBIX OTYETOB,
MyOJIMKAIMHA, TIPE3CHTAIH.

YMmernb

CHCTEMaTH3UPOBaTh U 00001ATh PE3yNbTAThl UCCICOBAHUM MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK JICKTPOHUKU M HAHOAJIEKTPOHHUKH
Pa3IUYHOro ()yHKIIMOHAIEHOTO Ha3HAUCHUS, TIPECTABIIATh MaTePUANIbl B BUJIC HAYYHBIX OTYCTOB, MyOITHKAIUH, TPE3CHTALIUH.

Baagern

HaBBIKAMH pabOThI C KOMITBIOTEPHBIMH TIPOrPOrpaMMaMH 1o 00pabOTKe M aHATU3Y UCCIIeI0OBaHUI TIPHOOPOB, CXEM, YCTPOHCTB U
YCTAHOBOK 3JICKTPOHHUKH M HAHOAJICKTPOHUKU PA3ITHYHOr0 () yHKIIMOHAIBHOI'O HA3HAYCHHMS, 110 TIOJATOTOBKE MAaTEPHAIOB B BU/IC HAYYHBIX
OTYETOB, MyOJIUKAIMA, IPE3CHTAIIHH.

B pe3ysabTaTte 0cBOeHHS JMCHUIIIMHBI (MOXYJIs1) 00ydarommiics 10KeH

3.1|3narh:

3.1.1 | 6a30Bble KOHIEMIMU U MOAENIU 001el GU3UKY, KBAHTOBON (PU3UKH, CTATUCTUYECKOI (PU3UKH.

3.2 | Ymerh:

3.2.1 NPUMCHATDH HAa IMIPAKTUKE OCHOBHBIC IMTPUEMBI U IPOrPaMMHBIC CPEACTBA 06p360TKI/I 1 NpEACTAaBJICHUSA JaHHBIX B
COOTBETCTBHU C 33,[[21‘-18171 HCCIICA0OBAHUA XapaKTCPUCTHK U MMapaMETPOB MATCPUAJIOB OIITOSJICKTPOHUKH.

3.3 | Baagers:

3.3.1 OKCIICPUMECHTAJIBHOI'O UCCIIEAOBAHU S ITAPaAMETPOB U XAPAKTCPUCTUK MATCPHUAJIOB OIITO3JICKTPOHHUKH.

4. CTPYKTYPA U COJIEP’KAHME JUCLOUILINHBI (MOIY.JI5)

Kon HaumenoBanmue pa3nesioB u Tem /Buj 3ansatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kvype 1070 KOHTPOJSI
Paznen 1. ®dusnyeckne 0CHOBBI
ONTO03JIEKTP OHUKH.
11 ®du3ryecKre OCHOBBI ONTOIEKTPOHUKH. /Tema/ 8 0
12 OCHOBHBIE CBOKMCTBA U MapaMeTPbl ONTHYECKOTO 8 2 [K-1.1-3 JI1.1J11.2 DK3aMeH.
n3rydeHus. /JIex/ IK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
JI1.6J12.1
J12.2 J12.3
J12.4 J12.5
JI12.6J13.1
JI3.2
D132 33 24
2536 D7
1.3 Tornomenue ceera. PoTONPOBOIUMOCTD, POTO- 8 2 IK-1.1-3 JI1.1J11.2 DK3aMeH.
3.14.C. YCHUIEHHE U TeHepalysl ONTUYECKOr0 [K-1.1-y JI1.3J11.4
n3nydenus. /Jlex/ I1K-1.1-B JI.5
MK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D1 2233 54
2536 D7




14 Omnpenenenne ko3 duipenTa npomycKaHus ¢ IK-1.1-3 JI.1J11.2 OTt4ét 0
nomotipio cnekrpodoromerpa CD-26. /J1ad/ K-1.1-y JJ1.3J11.4 nabopaTopHon
[IK-1.1-B JI1.5 pabore. 3amuTa
I1K-2.1-3 JI1.6J12.1 1ab0paTOPHOM
MK-2.1-y JI2.2J12.3 pabore.
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y JI3.2
IK-2.2-B | D122 23 54
3536 97
15 Hcropus pa3Butust onto3nekTpoHuku. /Cp/ I1K-1.1-3 JI1.1 J11.2 | Ananurudeckuit
MK-1.1-y JI1.3J11.4 | oruér. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
MK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
IK-2.2-B | D122 23 54
3536 37
1.6 TemmoBoe U3ny4eHye U €ro OCHOBHBIE [1K-1.1-3 JI1.1J11.2 Ananurnyeckuit
XapaKTEPUCTUKHU. 3aKOHBI TETIOBOT'O IK-1.1-y JI1.3J11.4 | oTuét. DK3aMeH.
uanyuenus. /Cp/ I1K-1.1-B JI.5
MK-2.1-3 J1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | 912233 54
3536 37
1.7 OnexkTpoMarHuTHeIe MeTamarepuaisl. /Cp/ IK-1.1-3 JI1.1JI1.2 | Ananutnuyeckuit
[K-1.1-y JI1.3J11.4 oT4ET. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D122 33 54
2536 D7
Pa3gen 2. CBeToAMOABI ¥ NMOJYNPOBOIHUKOBbIE
JIa3epsl.
2.1 CBeTOIMOABI U NONTYNPOBOJHUKOBEIE
nasepsl. /Tema/
2.2 CBeToAMO/IbI: CTPYKTYPA M MPUHIIMIT paOOTHI, IK-1.1-3 JI1.1 J11.2 DK3aMeH.
HapaMeTpsl ¥ XapakTepucTuku. /JIex/ MK-1.1-y JI1.3J11.4
IK-1.1-B J1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
[1K-2.1-B J12.4 J12.5
IK-2.2-3 J12.6J13.1
MK-2.2-y JI3.2
IK-2.2-B | D1 2233 54
3536 D7
2.3 ®du3rKa NoTYNpOBOAHUKOBBIX Jla3zepoB. /JIek/ IK-1.1-3 JI.1 J11.2 DK3aMeH.
MK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y J13.2
IK-2.2-B | D1 2223 54

0506 07




2.4 HccnenoBanue CrieKTPOB JTIOMHHECICHITUN I1K-1.1-3 JI1.1 J11.2 OtuéTt 0
MOJYTPOBOAHUKOBBIX CTPYKTYp. /Jab/ K-1.1-y JJ1.3J11.4 nabopaTopHon
[IK-1.1-B JI1.5 pabore. 3amuTa
I1K-2.1-3 JI1.6J12.1 1ab0paTOPHOM
MK-2.1-y JI2.2J12.3 pabore.
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y JI3.2
IK-2.2-B | D122 23 54
3536 97
25 OMNTO3JEKTPOHHBIC CEHCOPHBIC MTAHEIN U I1K-1.1-3 JI1.1 J11.2 | Ananurudeckuit
skpansl. /Cp/ IK-1.1-y JI1.3J11.4 | oTuét. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
MK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
IK-2.2-B | D122 23 54
3536 37
2.6 Oprannyeckue cBeToanoabl. CoBpeMeHHOoe [1K-1.1-3 JI1.1J11.2 Ananurnyeckuit
COCTOsIHHE Pa3pabOTOK YCTPONCTB M CHCTEM Ha IK-1.1-y JI1.3J11.4 | oTuét. DK3aMeH.
OCHOBE OpraHHYecKHuXx cBeToAnoaoB. /Cp/ I1K-1.1-B JI.5
MK-2.1-3 J1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | 912233 54
3536 37
2.7 Jlucnnen Ha OCHOBE >KUJKUX KpucTauios. /Cp/ IK-1.1-3 JI1.1JI1.2 | Ananutnuyeckuit
[K-1.1-y JI1.3J11.4 oT4ET. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D122 33 54
2536 D7
2.8 BonHoBble ceHcopHbIe auctuien. /Cp/ IK-1.1-3 JI1.1J11.2 | AHanuruyeckuit
[K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
MK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y J3.2
[K-2.2-B | D1 2223 54
2536 27
Pazgen 3. ®oronpreMHHKH.
3.1 @oronpuemuuku. /Tema/
3.2 TTapameTpsl U XapaKTEPUCTUKU IK-1.1-3 JI.1J11.2 DK3aMeH.
¢oTonpreMHUKOB. /JIek/ MK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4J12.5
IK-2.2-3 JI12.6J13.1
IK-2.2-Y JI3.2
IK-2.2-B | D1 2223 54

05096 07




3.3 TIpunIHIBEl pabOTHI COMHEYHBIX 31eMEHTOB. /JIek/ IK-1.1-3 JIL.1 J11.2 DK3aMeH.
MK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y JI3.2
IK-2.2-B 312233 54
3536 97
3.4 HccnenoBanue BONBT-aMIIEPHBIX XapaKTEPUCTUK I1K-1.1-3 JI.1 J11.2 Ot4ét 0
COJIHEYHBIX 3JIeMeHTOB. /Jab/ IK-1.1-y J1.3J11.4 nabopaTopHon
[K-1.1-B JI1.5 pabore. 3amuTa
[1K-2.1-3 JI1.6J12.1 nabopatopHon
MK-2.1-y JI2.2 J12.3 pabore.
I1K-2.1-B J12.4 J12.5
MK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
IK-2.2-B | D122 23 54
3536 37
3.5 HccnenoBanue ciekTpaibHOW 3aBUCUMOCTH IIK-1.1-3 JI1.1 J11.2 OtuéTt 0
(dhorouyBcTBUTEIBHOCTH (PoTOAMOMAA. /Jab/ IK-1.1-y JI1.3J11.4 nabopaTopHOn
I1K-1.1-B JI.5 pabore. 3amura
[K-2.1-3 JI1.6J12.1 nabopatopHon
[K-2.1-y JI2.2 J12.3 pabore.
I1K-2.1-B J12.4 J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | 912233 54
3536 37
3.6 ®otoHHbIe KprcTaLIbl. ONTHYECKOE BOJIOKHO HA [K-1.1-3 JI1.1J11.2 AHanmuTnyeckui
ocHoOBe (hOTOHHBIX KpUcTaioB. /Cp/ [K-1.1-y JI1.3 J11.4 0oTu€T. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y JI2.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D122 33 54
2536 D7
3.7 ConHeuHble 371€MeHTHI ¢ rereponepexonamiu. /Cp/ IK-1.1-3 JI1.1J11.2 | AHanuruyeckuit
[K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
MK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D1 2223 54
2536 27
3.8 Onrtuueckue natuuku. /Cp/ IK-1.1-3 JI1.1J11.2 | Ananuruueckuit
K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
[1K-2.1-B J12.4 J12.5
IK-2.2-3 J12.6J13.1
MK-2.2-y JI3.2
[IK-2.2-B | D1 2223 54
2536 27
Paznen 4. OnTpoHbl.
4.1 Onrponsl. /Tema/




4.2 YCTpoicTBO ¥ IPUHIIMIT ICHCTBUS ONITPOHOB. /JIek/ IK-1.1-3 JIL.1 J11.2 DK3aMeH.
MK-1.1-y JI1.3J11.4
IK-1.1-B J1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y JI3.2
IK-2.2-B | D122 23 54
3536 97
4.3 Bupl oNTHYECKUX YCTPONCTB XpaHCHHUS I1K-1.1-3 JI1.1 J11.2 | Ananurudeckuit
undopmarmu. /Cp/ IK-1.1-y JI1.3J11.4 | oTuét. DK3aMeH.
IK-1.1-B J1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2 J12.3
I1K-2.1-B J12.4 J12.5
MK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
IK-2.2-B | D122 23 54
3536 37
Paspen 5. [IlpuMeHeHne oNT03J1EKTPOHHBIX
npuoopos.
51 IIpumeHeHne onTo3IeKTPOHHBIX TPUOOpoB. /Tema/
52 IIpuMmeHeHUE ONTORIEKTPOHHBIX IPUOOPOB. /JIeK/ IK-1.1-3 JI1.1J11.2 OK3aMeH.
MK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | 912233 54
2536 D7
5.3 Jlazepsl Ha KBaHTOBO-pa3MepHBIX 3 dexrax. /Cp/ IK-1.1-3 JI1.1J11.2 | AHanuruueckuit
[K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
MK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y J3.2
[K-2.2-B | D1 2223 54
2536 27
5.4 Jlucruien Ha KBaHTOBBIX Toukax. /Cp/ IK-1.1-3 JI1.1J11.2 | AHanuruyeckuit
[K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
[1K-2.1-B J12.4 J12.5
IK-2.2-3 J12.6J13.1
MK-2.2-y JI3.2
IK-2.2-B | 12223 54
2536 27

Pa3nen 6. Hanoonruka.

6.1

Hanoonruka. /Tema/




6.2 Hanoonruxa. /JIex/ MK-1.1-3 JI1.1J11.2 DKk3aMeH.
MK-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-Y JI3.2
IK-2.2-B 31323354
3536 97
6.3 TToBepxHOCTHBIE T1a3MOHBI. /Cp/ I1K-1.1-3 JI1.1 J11.2 | Ananurudeckuit
MK-1.1-y JI1.3J11.4 | oruér. DK3aMeH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
MK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
[IK-2.2-B | 312233 54
3536 37
6.4 Ipuknannas HaHOMIIa3MOHKKA. /Cp/ [1K-1.1-3 JI1.1J11.2 | Ananuruueckuit
MK-1.1-y JI1.3J11.4 | oruér. DK3aMeH.
IK-1.1-B JI1.5
MK-2.1-3 J1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
[K-2.2-3 JI12.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | 912233 54
3536 37
Paspnen 7. IlepciekTHBBI H OCHOBHBIE
HANPABJEHUSI PA3BUTHSI ONTOYIEKTPOHUKH U
KBAHTOBOH ONTHKH.
7.1 TlepcrieKTHBBI M OCHOBHBIC HAMPABJICHHS Pa3BUTHUSI
ONTO3JIEKTPOHUKH U KBaHTOBOH onTHkH. /Tema/
7.2 IlepcnieKTHBBI M OCHOBHBIE HAIIPABIIEHUS PA3BUTHS IK-1.1-3 JI1.1J11.2 OK3aMeH.
OIITOAJIEKTPOHUKH U KBAaHTOBOH onTUKU. /JIex/ [K-1.1-y JI1.3J11.4
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6J13.1
MK-2.2-y JI3.2
[K-2.2-B | D122 33 54
2536 27
7.3 TenaeHIIUN MUPOBOT'O Pa3BUTHS CETEH IK-1.1-3 JI1.1 J11.2 AHaTUTAYE CKHUI
nocryna. /Cp/ [K-1.1-y JI1.3J11.4 | oruét. DK3aMeH.
IK-1.1-B JI1.5
MK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
IK-2.2-3 J12.6J13.1
MK-2.2-y J13.2
[K-2.2-B | D1 2223 54
2536 27
7.4 TlepcniekTuBBI comHeuHOM 3HepreTuku. /Cp/ IK-1.1-3 JI1.1J11.2 | AHanuruydeckuit
K-1.1-y JI1.3JI1.4 | oruér. DK3ameH.
IK-1.1-B JI1.5
IK-2.1-3 JI1.6J12.1
MK-2.1-y J12.2J12.3
[1K-2.1-B J12.4J12.5
IK-2.2-3 JI12.6J13.1
MK-2.2-y J13.2
IK-2.2-B | D1 2233 54

95096 07




Paznen 8. [Ipomexyrounasi aTrecTamusi.

8.1

TToAroToBKa K aTTECTAIlMH, HHAsI KOHTAKTHASI
pabora. /Tema/

8.2

TTonroroBka k 3k3aMeny. /Jk3amen/

35,65

IK-1.1-3
IK-1.1-y
[1IK-1.1-B
IK-2.1-3
MK-2.1-y
[1K-2.1-B
IK-2.2-3
[K-2.2-y
I1K-2.2-B

01029354
35056 07

KonTponbueie
BONPOCHI.

8.3

Koncynbranus nepen sx3amenom. /Kuc/

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
[K-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-y
IIK-2.2-B

8.4

TIpuém sk3amena. /MKP/

0,35

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-Y
IK-2.1-B
IK-2.2-3
[K-2.2-y
I1K-2.2-B

KonTponbabie
BOIPOCHL.

5. OHEHOYHBIE MATEPHAJIBI 11O JMCIIMITJIMHE (MOJY JIIO)

OneHoYHbIE MaTepUalIbl IPUBEAEHBI B IPHIOKEHUH K paboueil mporpaMMe TUCIUIUIMHEI (CM. TOKyMeHT "OLeHOuHbIe MaTepHUallbl

no guciuiuinie "ONTo3IeKTPOHHbIE TPUOOPH! U UX IpuMeHeHue"").

6. YHEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE JTUCITUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas JuTepaTypa

No ABTOpBI, COCTaBUTEIHN W3 narenscTBo, KonuuectBo/
TOI Ha3BaHue ObC
JI1.1 |Peiouna H.B., PeiOun ®Dusndeckrie OCHOBHI ONTOIEKTPOHUKH. CBETOMUO/EI : Y4ueOHOe Psazann: PULL ,

H.B. nocooue PI'PTVY, 2017, https://elib.rsre
u.ru/ebs/downl
o0ad/587

JI1.2 | Peibuna H.B., Peioun OnTOo31eKTPOHNKA U KBaHTOBas onTuka. OnpeneneHne Ps3ans: PULL ,
H.B. K03(¢ GHILMEeHTa IPOIYCKAHUS TBEPABIX TEJl U )KUIKOCTEH ¢ PI'PTYVY, 2018, |[https://felib.rsre
oMotk criekrpodoromerpa CO-26 : MeTonuuecKue yKa3aHus u.ru/ebs/downl
0ad/1892
JI1.3 | Acranenko B.A. B3anmopeiicTBue n3ay4eHUs C aTOMaMU M HAHOYACTHLAMH : Honronpynusrii: | 978-5-91559-
yueb. mocobue nn 083-9
"Unrennext",
2010, 496c.
JI1.4 | Acranenko B.A. DNEKTPOMArHUTHBIC MPOIIECCHI B CPeJie, HAHOIUIAa3MOHHUKA U Honronpynusiit: | 978-5-91559-
MeTaMaTtepuasl : yued. mocodue Wurennexr, 111-9

2012, 584c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
rof HazBanue ObC
JI1.5 | Poibuna H.B., Peioun OnTO2IeKTPOHNKA ¥ KBAaHTOBAs oNTHKa. MoaenupoBaHue Pazann, 2019,

H.Bb. XapaKTePUCTUK (POTOIIEKTPUIECKUX NpeodpazoBaTene : MeTO/. 17c.

yKa3. k 1a0. padore Ne3

JI1.6 | Peibuna H.B. OnTO3ICKTPOHMKA ¥ KBAHTOBAsI ONTHKA: y4eO. Mmocooue : Pszanb: PUL] ,

VuebHoe mocodue PIPTVY, 2022, https://elib.rsre
u.ru/ebs/downl
0ad/3855

6.1.2. JlonoiHUTeIbHAA JUTEPATYpPa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznatensctBo, | KommuecrBo/
ron Hazpanue JObC
JI2.1 |Tyros H.M., I'ne6os IMonynpoBoAHUKOBBIE IPUOOPHI : Yued. 11 By30B M.:Dreproatom | 5-283-00554-
B.A., Yapsiko H.A. wm3aar, 1990, 2
576 ¢
JI12.2 | Hocos IO.P. OnTo3NeKTPOHUKA M.:Paguo u 5-256-00246-
CBsI3b, 1989, 5
360c.
JI2.3 | Hopotnsiii JI., Xext b. | OCHOBBI HAaHOONTHKH M.: 978-5-9221-
OUSMATIIUT, |1095-2
2011, 484c.
JI2.4 | Kmumos B.B. Hanoruazmonnka M.: 978-5-9221-
OU3BMATIIUT, |1205-5
2010, 480c.
JI2.5 |Canex b., Teiix M. Onruka u poronuxa. IIpuHIMIBL ¥ DpUMEHEHHS : yuel. mocobue Jonronpynusrii: | 978-5-91559-
nn 038-9
"Unrennext",
2012, 759c.
JI12.6 | Canex b., Teiix M. Onruka u Goronuka. [IpUHIKIBI U TPUMEHEHUS : yuel. mocodue Honronpynusrii: | 978-5-91559-
nn 135-5
"NuTemnext",
2012, 780c.
6.1.3. Meroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WzmarenscrBo, | KommuectBo/
roj Ha3BaHue ObC
JI3.1 |Proibuna H.B., Peioun OnTOo3JeKTPOHNKA M KBAaHTOBAs ONTUKa : MeToanueckue Pazann: PUL] ,

H.B., JIutusor B.T. yKa3aHus PI'PTYVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/1285

JI3.2 | Peibuna H.B., Peioun OnTOo31eKTPOHNKA ¥ KBAHTOBAsI ONTHUKA : METOJI. YKa3. K ja0. Psazansp, 2017,

H.B., JlutBuHoB B.T. pabore Ne 1 lé6c.

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKANMOHHOM ceTn "UHTepHeT"
D1 | Caiir xadenpsr Mukpo- 1 HaHodmekTpornku PTPTY : http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema gucranimonnoro obyuenuss ®I'bOY BO «PT'PTVY», pexxum pocryna: o napodto: http://cdo.rsreu.ru/
D3 | EmuHOoe OKHO IOCTyIa K 06pa30BaTeIbHBIM PECypcam, pexnM JocTyma: mo mapoiro: http://window.edu.ru/




D4 | Uurepuer Yuusepcurer Uudopmanmonusix Texuomoruii: http://www.intuit.ru/

35 DnekTpoHHO-O0ubIHoTeuHas cuctema «IPRb0O0KS» [Dnexrponnsiii pecypc]. — Pesxum qocryra: JoCTym U3 KOPIIopaTHBHOM
cetn PIPTY — cBoOoaHsIi, JocTym U3 cet MHTepHET — 1Mo mapoiro: https://iprbookshop.ru/

D6 | OnexTpoHHO-OMOIUOTEYHAs CUCTEMA U3/1aTeNbCTBA «JIaHby [DneKTpoHHbIH pecypc]. — PexxuM gocTyna: ocTym U3
koproparuBaoii cetu PITPTY — cBoGoaublii, noctym u3 cetu UaTepHeT — 1o maposnto: https://www.e.lanbook.com

D7 | Onexrponnas oubnuorexka PIPTY [DnekrpoHHslii pecypc]. — Pesxkum gocryma: u3 kopriopatuBHoii cetr PIPTY — o
napounto: http://elib.rsreu.ru/

6.3 l'[epe'{el-n, nporpaMmMHoOro o0ecrieyeHUsT U l/IHq)OpMaI_[l/IOHHbIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeveHDb JTUIIEH3MOHHOTO  CBOOOHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecreYeHns, B TOM YHCIe
0Te4eCTBEHHOI0 MPOU3BOICTBA

HaumeHnoBanue Onucanne
Oneparmonnas cucrema Windows XP Microsoft Imagine, zHomep nmoxmucku 700102019, 6eccpouno
OnepanuonHnas cucrema MS DOS beccpouno. Koprioparushas nunensust Microsoft Imagine Membership 1D
700565239
Kaspersky Endpoint Security Kommepueckast JTUIeH3ust
LibreOffice Csob6ozgnoe 11O
Adobe Acrobat Reader Crobonanoe I10

6.3.2 [lepeuennb uHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 [ Cucrema Koncynsrantllnroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JTUCITUITJIMHBI (MOAYJIS)

42 y4eOHO-aAMMHHCTPATHBHBIH KopIyc. YueOHast abopaTtopus 24 mecra, MynsTUMeana npoekrop Ben QMPS575, nocka
1 MarHUTHO-MapKepHasi, 3 KOMIIbIoTepa, 3 m3MepuTesbHbIx nproopa NanoEducator, ycrpoiicTBO 3aTOUKH/ TpaBICHHS
30H0B, 2 criekrpomeTpa CD-26,BompT™MeTpbl B7-21 A(3mmT.)

501 naGopaTopHslii kKopiyc. YueOHas ayauTOpus Uil IPOBEeIeHUs yueOHbIX 3aHATHi Crieruanu3upoBaHHas Mebens (37
TIOCaI0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 m.

Bo3MOKHOCTB MOAKITIOUEHHUS K ceTu VIHTepHET U o0ecliedeHHeM JOCTYTA B IEKTPOHHYIO HH(})OPMalHOHHO-
obpasoBarensHyto cpeny PIPTY

8. METOAUMYECKHME MATEPHUAJIBI 11O JTUCITUITJIMHE (MO Y JIIO)

Meroauueckoe oOecreueHue JUCHMILUIUHBI IPUBEJCHO B IPUIOKEHUH K paboueil IporpaMme IUCHUILIUHEL (CM. JTOKYMEHT
"MeTonuueckue yKa3aHus o AucuuminHe "ONTo31eKTpOHHbIE NPUOOpPBI U UX puMeHeHue"").

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
noannCcAHO ®reoy BO "PrPTY", PFPTY, JIutBuHos Bnagummp 23.08.24 19:09 (MSK) MNpocTas noanucb
3ABEAYIOLLMM leoprvesuy, 3aBeaytowmii kadeaport MHIJ
KAGEPbI
noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHOB Bnagummp 23.08.24 19:09 (MSK) MNpocTas noanucs
3ABE.Cly}OLLlVIMu leopruesuny, 3aBeaytowmii kadeaport MH3J
BbIMYCKAOLLIEN
KA®E[PbI
noannucAHoO ®reoy BO "PIrPTY", PIPTY, Ep3binésa AHHa 29.08.24 11:42 (MSK) MNpocTas nognmcb
HAYAJIbHMKOM YPOI AnekcaHapoBHa, HavanbHuk YPOI




