MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU ST POCCUMCKOM ®EJEPALIMNA

OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUSA
"PSISAHCKHI T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA

B.®. YTKUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpb IIpopekrop no YP
A.B. Kopsuxko

Pdu3nuyecKre 0OCHOBDI INIEKTPOHUKH

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadenpoi DJIeKTPOHHBIX MPUOOPOB
YueOHblii 1an z11.03.03_21 00.plx
11.03.03 KoHcTpynpoBaHHE U TEXHOJIOTHS JIEKTPOHHBIX CPEJICTB
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus 3a04Hast
OO01as Tpy10eMKOCTh 33ET

PacnpenesieHne 4acoB JUCHHUILUIMHBI M0 Kypcam

Kypce 3

Bun 3ansatuit vII PIT Hroro
Jlexmn 4 16 4 16
JlaGopaTopHble 4 16 4 16
MHas koHTaKTHas 0,25 10,25 10,25 0,25
pabora
Uroro ayn. 8,25 132,25 18,25 132,25
KonrakrtHas pabora 8,25 132,25 18,25 132,25
Cam. pabora 86 |67 86 |67
Yackl Ha KOHTPOJIb 3,75 18,75 [3,75 |8,75
KounrponbHas pabora |10 10
3a0YHUKH
HUroro 108 108 108 108

r. Psa3ann



[Iporpammy cocraBuii(u):

K.m.H., 0oy., Cepebpsxos Anopeil Egeenbesuu

Pabouast nporpamMma JUCHUITIHHBL

PduzuvecKkue 0CHOBBI JJICKTPOHUKH

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - bakanaBpuar 1o HanpasieHuio noarotoBky 11.03.03 KoncTpyupoBaHue U TEXHOIOTHUS 3JIEKTPOHHBIX CPEACTB (IPUKa3
Muno6pnayku Poccun ot 19.09.2017 r. Ne 928)

COCTaBJICHA Ha OCHOBAHHUHM Y4eOHOIO IUIaHa:
11.03.03 KoHcTpynpoBaHHE U TEXHOJIOTHS JIEKTPOHHBIX CPEJCTB
YTBEPXKJEHHOI'0 Y4EHBIM COBETOM By3a OT 25.06.2021 npotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapel
DJIeKTPOHHBIX IPHOOPOB

[Iporokon ot 02.06.2021 r. Ne 6
Cpok neiictBus nporpammsl: 2021-2025 yu.r.
3aB. kadenpoit Yupkun Muxaun BukropoBud



Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa 11
ucronderus B 2022-2023 yueOGHOM rofy Ha 3aceIaHuy Kadheapbl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2022r. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

PaGouas nporpamma nepecMoTpeHa, o0CyK/eHa U 0100peHa JIIs
ucnonderus B 2023-2024 yuebHoM roay Ha 3acenaHuu Kadeaphl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2023 1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay
PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnonuenus B 2024-2025 yueOHOM rofy Ha 3aceaHuu Kadeaps
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2024 1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa s
ucrondenus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

DJIeKTPOHHBIX IPHOOPOB

IIporokonm ot 2025r. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1{dpopmupoBanue cucTEMaTHYECKUX 3HAHUH B 001aCTH (hyHIaMEHTAJIBHBIX (PU3MYECKUX OCHOB pabOTHI IPHOOPOB 1
YCTPOMCTB BaKyyMHOM U IIa3MEHHOMN 3JIEKTPOHUKH, TOJrOTOBKA CTYJEHTAa K OCBOSHMIO TOCIEAYIOIMX TUCLUILINH
poheCCHOHATIBHOTO IIMKIIA, K PELIEHHIO 33144, CBA3aHHBIX C SKCIIEPUMEHTAIbHBIMHU UCCIIEA0BAHUSIMU N1aPAMETPOB U
XapaKTEPUCTUK NPUOOPOB BaKYyMHOM, I1a3MEHHON U MUKPOBOJIHOBOM 3JIEKTPOHUKU.

1.2|3agaun AUCHUTIIAHGL:

1.3(u3y4nTh 00OIIME NTPUHIUIIEI (hYHKITHOHUPOBAHHS IPUOOPOB BaKYyMHOMU JIEKTPOHUKH: (POPMUPOBAHUE IIOTOKOB
3apsDKEHHBIX YaCTHLL, YIIPABJICHHE IIOTOKAMU 3apsDKEHHBIX YACTHUILL 3JIEKTPUUECKU-MU  MarHUTHBIMHU ITOJISIMY,
IpeoOpa30BaHUE PHEPTUU B BBIXOIHBIX YCTPOHCTBAX U KOUIEKTOPHBIX CUCTEMAaX; O3HAKOMHUThH OOYUYaIOIIUXCsl C MOAEISIMY,
IIPOrpaMMHBIMU CPEJCTBAMU U METOJJAMU pac-yeTa apaMeTPOB U XapaKTEPUCTHUK 3JIEKTPOHHBIX NPUOOPOB, IPUBUTH
HaBBIKU YKCIIEPUMEHTAILHOTO UCCIIEN0BaHUS IPUOOPOB.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pazgen) OIT: |Bl .0

2.1|TpeGoBanus K NpeaBapuTe/ILHOI NOArOTOBKe 00y4aloIerocs:

2.1.1| Mo Hayana u3y4eHus y4eOHONH TUCHUILIMHBI 00Yy4aroIUecs JOJIKHBIL:

2.1.2|3Hatb: quddepeHmanbHOe U HHTErPaibHOE UCUMCIICHUE, OCHOBBI MATEMAaTHYECKOTI'0 aHaJi3a, 0a30BbIe MATEMAaTHYECKHE
MOJICJIH IPUMEHUTENBHO K 3a/1a4aM JJICKTPOHUKH, CTPOSHHE aTOMA U TBEP/IbIX TEJ, OCHOBHBIC (H3HUICCKUE SIBICHUS,
OCHOBHBI€ (haKThl, 0230BbIC KOHIICTIIUHA U MOJIEIN KBAaHTOBOW (DU3HKH, SIEKTPUYECTBA U MArHETH3Ma; OCHOBHBIE CBOHCTBA
MaTepHaJIoB, UX IPUMEHEHHE B SJIEMEHTaX JIEKTPOHUKH U HAHO3JIEKTPOHUKH;

2.1.3 YMETh: IPUMCHSATH Ha MPAKTUKE OCHOBHBIC ITPUEMBI U IPOIrPaMMHBIC CPEICTBA 06pa6OTKI/I U NpEACTaBJICHUS TaHHBIX B
COOTBETCTBHH C 3aJ1a4€i UCCIICA0BAHUS MpOLECCCOB B BAKYYME U I'a30BOM pa3psAacC;

2.1.4|Bnaners: 0a30BHIMH HABBIKAMH 3KCIIEPUMEHTAJILHOT'O HCCIIEJOBAHMUS TIPOLIECCOB B BAKYyME U Ta30BOM Pa3psize;

2.2| Aucuuniaunbl (MO1YJIM) U IPAKTHKH, JIs1 KOTOPBIX OCBOEHHE JaAHHOH TUCHUILIMHBI (MOAYJIs) HEO0X0TUMO KaK
npeJLIecTBYyIOLIeE:

2.2.1|{IIna3meHHas 3J1€KTPOHHUKA

2.2.2|YucnenHbie MeTobl KOHCTpYyHpoBaHus DC

2.2.3|BhINOTHEHHE U 3aIIUTA BHITYCKHOM KBATH()UKALMOHHOH padoThI

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCAILIMHEI
(MOJLYJIST)

OIIK-1: Cnoco0eH HCnoab30BaTh IMOJIOKCHU S, 3AKOHBI 1 METOABI €CTECTBCHHBIX HAYK M MATEMATUKU IJIS1 PCIICHUA 3a1a4
l/lH)I(eHepHOﬁ JEeATEJIBbHOCTH

OIIK-1.1. I/ICHOJIL3yET IOJIOKCHHUSA, 3AKOHBI W METOAbI €CTECTBCHHBIX HAYK VIl PCIICHUS 3a1a4 PIH)KeHepHOﬁ NeATECJIbLHOCTH

3HaTh

OCHOBBI (PM3MKH BaKyyMa M Ira30BOr0 pa3-psijia; OCHOBBI SMUCCUOHHOW 3JIEKTPOHUKH, PU3UUECKYIO MPUPOTY TOKOB, IPOTEKAIOLINX B
pubOpax; CTaTUCTHYECKHE, KBA3U-CTATHYECKHE U IMHAMUYECKHIE METO/IbI YIIPABJICHHUS TOKaMH; ()OPMbI U CBOWCTBA I'a30BOT0
paspsza; mapaMeTpsl U XapaKTepUCTUKH NPUOOPOB U METO/IbI UX pacyera

YMmers

aHAJIM3UPOBATh (PU3UYECKYIO CYIIHOCTh POLIECCOB MU JIBUKEHUU 3apsAJIOB B Ba-KyyMe U ra3e; aJanTHpOBaTh COBPEMEHHbIE
METO/IbI pacyera JaHHBIX MPOIECCOB K MOTPEOHOCTSIM DJIEKTPOHUKH U HAHOIJIEKTPOHUKH

Baapern

METO/IaMH PUMEHEHHSI COOTBETCTBYIOIIETO (PU3UKO-MATEMATHYECKOr0 anmapara Jjisi pacueTa U aHajIu3a MPOLeCcCOB MPU JABHKEHUU
3apsI0B B BAKyyMe U rasze

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS) 00Y4aAIOUIUICH 10JKEH

3.1|3narn:

3.1.1|pa3au4Hble METOOUKU SKCIEPUMEHTAILHO-TO UCCIEJOBAaHUS TAPAMETPOB U XapaKTE-PUCTUK 3JIEKTPOBAKYYMHBIX U
ra3opa3sps-HbIX IPUOOPOB, CXEM, YCTPOICTB U YCTaHOBOK

3.2|Ymern:

3.2.1|BBIOMpATB U peaTn30BBIBAT HA IIPAKTHKE YO (YEKTHBHYIO METOAMKY MCCICIOBAHHS TAPaMETPOB M XapaKTePUCTHK
JIEKTPOBAKYYMHBIX U Ta30pa3psAHbIX IPUOOPOB, CXEM, YCTPOHCTB U YCTAHOBOK

3.3|Baagern:

3.3.1|HaBbIKAMH MPOBCACHHUSA 3KCIIEPUMEHTAJIBHOI'O UCCIICJOBAHUA (l)MSI/I‘lecKI/IX IPOILEC-COB B 3JICKTPOBAKYYMHBIX U
ra3opaspsaaHbIX l'IpI/I60an; MmapaMeTpoOB U XapaKTCPUCTHUK l'IpI/I60pOB o Sa)IaHHOfI MCTOJUKE

4. CTPYKTYPA U COJEPKAHME IMCOUILINHBI (MOIYJIST)

Kon HaumeHnoBanue pasjenoB u Tem /Buj 3ausatus/| Cemectp / | HacoB | Komneren- | Jluteparypa dopma
3AHSIATUSA Kvpc Huu KOHTDOJIS




Pazges 1. @®u3uyeckue 0CHOBbI BAKYYMHOI
3J1eKTPOHUKH

1.1

Beenenue. Pusnka Bakyyma /Tema/

1.2 /JTex/ JI1.1J11.3
1.3 /Cp/ JI1.1J11.3
1.4 DU3MYECKHE OCHOBBI YMUCCHOHHOM AJIEKTP OHUKH
/Tema/
1.5 /J1a6/ 3 |JI1.1 J11.3J13.1
Y
B
1.6 /JTex/ -3 |JI1.1 J11.3J12.1
-y
-B
1.7 /Cp/ -3 JI1.1J11.3
%
-B
1.8 KBasucraTuyeckoe yrnpasieHHe TOTOKaAMHU
95eKTpoHOB /Tema/
1.9 /JTex/ -3 JI1.1J11.3
%
B
1.10 /J1a6/ -3 |JI1.1 J11.3J13.1
-y
-B
1.11 /Cp/ -3 JI1.1J11.3
%
-B
1.12 du3nyuecKre OCHOBBI AEKTPOHHOW onTHkH /Tema/
1.13 /JTex/ JI1.1J11.3
1.14 /JTex/ JI1.1J11.3
1.15 TIpUHIUIBI YITPABJICHUS IBM)KCHUEM 3aPSXKESHHBIX
yactuil /Tema/
1.16 /Cp/ 3 JI1.1J11.3
%
B
1.17 /JTex/ -3 JI1.1J11.3
-y
-B
1.18 /J1a6/ -3 |JI1.1 J11.3J13.1
Y
B
Pa3nen 2. ®u3nka ra3oBoro paspsjaa
2.1 JIBmkeHue 3apsaoB B raze /Tema/
2.2 /Cp/ JI1.2 J11.3
J1.4
2.3 /JTex/ JI1.1J11.3
2.4 Wonn3zanus raza snekrponamu /Tema/




2.5 /JTex/ 3 2 OIIK-1.1 JI1.4 J11.5
OIIK-1.1
OIIK-1.1

2.6 /Cp/ 3 12 OIIK-1.1 JI1.4 J11.5
OIIK-1.1
OIIK-1.1

2.7 Tursl ra3oBoro paspsiaa /Tema/ 3 0

2.8 /JTex/ 3 2 OIIK-1.1-3 JI1.4 J11.5
OIIK-1.1-Y
OIIK-1.1-B

2.9 /Cp/ 3 15 OIIK-1.1-3 JI1.4 J11.5
OIIK-1.1-Y
OIIK-1.1-B

2.10 /UKP/ 3 0,25 | OIIK-1.1-3 JI1.4 J11.5
OIIK-1.1-Y
OIIK-1.1-B

2.11 3auer /Tema/ 3 0

2.12 /3auért/ 3 8,75 | OIIK-1.1 JI1.4 J11.5
OIIK-1.1
OIIK-1.1

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

O1eHOYHBIE MaTepUallbl IPUBEICHBI B IPUIIOKEHUHU K paboueit porpaMme JUCHUILIMHBI (CM. JOKYMEHT "®U3NUECKUE OCHOBbI
JIEKTPOHUKH")

6. YYHEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTepaTrypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
rox Ha3BaHue ObC
JI1.1 [Cymkos A.JL. BakyymHast 3JIeKTpOHNKA: PU3UKO-TEXHUYECKHE OCHOBHI ! CII6.: 13- 5-8114-0530-
VY4eb.mocobue Bo"Jlann", 2004, |8, 1
462c.
JI1.2 |®Denses B.K., Ko3noB |BakyymHas u mia3MeHHas 3JIeKTpOHMKA : MeToa. yka3.K Psi3ann, 2006, , 1
B.H., I'ne6oBa T.A. nab.paboram 36c.
JI1.3 |Iyka A.A. DreKkTpoHHKa : Yued. CII6.:bXB- 5-94157-461-
IerepOypr, 4,1
2006, 800c.
JI1.4 |Paiizep IO.I1 ®dusnka razoBoro paspsia Honronpynnsiii: [978-5-91559-
na 019-8, 1
"NuTemnext",
2009, 736¢.
JI1.5 [Koporuenko B.A. Du3UYECKHE OCHOBBI MEKTPOHUKHU. ["a30Bbli pa3psn : yueb. Psizanb, 2013, , 1
nocodue 88c.
6.1.2. lono/IHUTe/IBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/

rog

Ha3Banue DbC




Ne | ABTOpBI, COCTaBUTENH 3arnaBue WsnarensctBo, | Komuuectso/
rox Ha3BaHue ObC
JI2.1 |Ilerpos K.C. Pannomartepuanbl,paliOKOMIIOHEHTHI U 3IEKTPOHHKA : M.:CII6.:ITutep, [5-94723-378-
VYueb.mocobue 1 By30B 2003, 512c. 9,1
6.1.3. MeToauueckue pa3padoTku
Ne | ABTOpBI, COCTaBUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
rox Ha3BaHue ObC
JI3.1 |I'ne6Gosa T.A., Ko3noB |®usudeckue 0CHOBHI 1eKTpoHUKH. Y. 1. BakyymHas Pszanb: PULL ,
B.H., ®enses B.K. JIEKTPOHUKA : MeToauYecKue yKa3aHus PI'PTY, 2014,  |https://elib.rsre
u.ru/ebs/downl
0ad/2155

6.3 Ilepeyenb NPOrpaMMHOro odecrneyeHus 1 MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JUIIEH3HOHHOT0 U CBOOOIHO PACIPOCTPAHAEMOI'0 IPOTPAMMHOI0 00ecnedeHusl, B TOM YK CJIe 0T€4eCTBEHHOT 0

MPON3BOJCTBA
HaumenoBanue Onucanue
OnepanonHas cucrema Windows Kommepueckas uneHs3us
LibreOffice CsoOoznnoe 110

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |I/IHcpopMauM0HH0-npaBOBoﬁ noptan TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILINHBI (MOAYJIA)

103 y4eOHO-aIMUHUCTPATHBHBIN KOpIyC. AYIUTOPHUS JIJIsl CAMOCTOATENLHON padoTel 10 mect
Tenesuszop: LG 43LI5V-ZB
noxymenTt-kamepa: LAEXAN L1000

00pa3oBaTeNEHYIO CpEay:

1 HIT: Intel Pentium III Xeon 2693
03V:4T0

I13Y: 300 I'6 (11 mmT.)

HIT: Intel Pentium IIT Xeon 2693
0o3V:2T0

I13Y: 300 I'6 (1 wT.)

12 TIK ¢ BO3MOXXHOCTBIO MOJKITIOYCHHS K ceTh «VHTepHEeT» U 00eCIeYeHUEM JA0CTYIa B AIEKTPOHHYIO HH( OPMAIIMOHHO-

obpa3zoBatenbHylo cpeny PIPTY

103 nabopaTopHblii KOpIyc. ydeOHas ayauTOpUs Ui MpPOBENECHUs Y4eOHBIX 3aHATUI, KOMIIBIOTEPHBIH Kilacc
CrenmanusupoBaHHas MeOenb (24 mocagouHbIX MecTa), MAarHUTHO-MapKepHas Jocka. MynbTuMenua npoeKTop, 1 skpaH.
IIK. B03MOXHOCTb NMOIKJIIOYEHHS K ceTH VIHTepHEeT u o0ecHedeHHEeM IOCTyNa B 3UIEKTPOHHYIO HH(OPMalMOHHO-

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOAY.TIO)

Meronuueckoe obecriedeHne TUCHUTUIMHBI IPUBEICHO B MPUIIOKEHUH K pabo4eil mporpaMme JAUCHUILIMHBI (CM. TOKYMEHT
"du3nyecKre OCHOBBI 3JICKTPOHHUKH ).

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOZAMUCAH 3MEKTPOHHOWM MOAMNMUCHIO

NnoANUCAHO ®reoy BO "PrPTY", PIPTY, Cepebpsikos AHapeii 28.09.23 09:50 (MSK) MpocTas noanvcb
3ABEAYOLWLNM EBreHbeBuy, 3aMecTuTeNb 3aBeayoLero kadeapomn

KA®EPHI

NnoANUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 28.09.23 10:05 (MSK) MpocTtasa noanuce
3ABEAYHOLLMM . AnekcaHapoBuy, 3aBeaytowwmii kaceapon M3

BbIMYCKAOLLEN

KAGEPHI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 28.09.23 10:05 (MSK) Mpocras noanuce
MPOPEKTOPOM O YP BsiuecnaBoBud, MpopekTop no y4ebHoii paboTte




