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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

-IlensmMu 0cBOEHMS AUCIUIIIMHEI SABIISIOTCS: H3ydeHHE (GU3UKU IEKTPOHHBIX IIPOIECCOB B BAKyyMe, Ta3ax, TBEPIbIX
Telnax, Ha paHuLax pasJiesa Cpejl U IPHHIUIIOB HOCTPOEHHMS U pabOTHI SJIEKTPOHHBIX IPHOOPOB Pa3IMYHOTO Ha3HAUCHUSL.
3T0 0J1Ha U3 OCHOBHBIX TEOPETHUECKUX AUCIUIUINH Hpopuis, n0o 6e3 3HaHMS (QU3UKU PaboThl IPHOOPOB HEBO3MOKHEI
CO3HaTeNbHBIE U 3 QEKTUBHBIC TOIXOABI K pa3pabdOoTKe M OpraHU3aIIH TEXHOJIOTHIECKHUX MPOIIECCOB.

1.2

- 38.}18.‘11/1 OCBOCHUS JUCHUIIJIMHBI: U3YIUTh (I)I/ISI/IKy pa6OTI>I OCHOBHBIX 3JICKTPOHHBIX l'[pI/I60pOB;
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- I/ISY‘{I/ITL THUITIOBBIC DJIEMECHTBI aHaJ'IOl"OBOﬁ, I/IMHyJIbCHOﬁ u L[I/I(prBOI‘;I TEXHUKH U MOATOTOBUTH CTYACHTOB K aKTUBHOMY
OCBOCHHIO CJIIOKHBIX (1)yHKI_lI/IOHaJIBHI>IX Y3JI0B Ha UX Oaze.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznen) OIT: | b1.B./IB.01.01

3. KOMIIETEHIIMA OBYYAIOINETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

MOAYJIA)

ITK-2 CnocoGeH onpenensiTh HOMEHKIATYpy U3MEPSAEMbIX U KOHTPOJIUPYEMBIX NapaMETPOB NPOAYKLUHI U TEXHOIOTHYECKUX
MPOIIECCOB, YCTAHABIMBATH ONTHMAJIBHBIE HOPMBI TOYHOCTH H3MEPEHUH U JOCTOBEPHOCTH KOHTPOJIS, BEIOMPATh CPEACTBA
U3MEpEeHUH U KOHTPOJIS, pa3padaThiBaTh JOKAIbHBIC TOBEPOUYHBIE CXEMBI M IPOBOIUTH TIOBEPKY, KAIHOPOBKY, FOCTUPOBKY U PEMOHT
CpPEeACTB U3MEpEHUit

[IK-2.1 Mcnonmp3yeT METOBI CTPYKTYPHOTO aHATIHM3a M CHHTE3a H3MEPUTENbHBIX IPHOOPOB, LeTel U cucteM, 00paboTKy
SKCTIEpPUMEHTAIbHBIX JaHHBIX U OLEHKY TOUHOCTU MU3MEepPEeHuil, BBIOOpa CXeM MOBEPKHU I H3MEPUTEIBHOTO 000PyIOBAHUS

B pesyabTaTe ocBOeHUs IMCUMIJIMHBI (MOAYJIs1) 00y4YaroIuiics J0/KeH
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3HaTb:

3.1.1

OCHOBHBIE 3aKOHBI  METOBI MMEKTPOTEXHNUKH 1 MEKTPOHUKH MPH aHAIN3e PaOOTHI N3MEPHUTEIBHBIX TPHOOPOB.

3.2

YMmeTh:

3.2.1

AHanmu3upoBaTh PabOTy H3MEPUTENBHBIX TPHOOPOB 1 HHHOPMALUOHHO-U3MEPHTEIBHBIX CUCTEM.

3.3

Baanern:

33.1

CrnocoOHOCTBIO HCIOIB30BAThH 3HAHIS OCHOBHBIX 3aKOHOB AJIEKTPOTEXHHUKH U AEKTPOHHUKH IS COCTABICHHS HAYTHBIX
0030pOB ¥ ITyONUKAIUii aHAIN3a PE3yNbTaTOB UCCIEAOBAHUIM.

4. CTPYKTYPA U COJEPKAHUE JUCHUILIMHBI (MOIY.JIS)

Kona

3aHATHS / Kypce

HaumeHoBaHue pa3iejioB U TeEM /Bl/lll 3aHATHS/ CCMQCTp Yacos HpnMeqa}me

Pa3nen 1. BakyymHasi 1 razopa3psiiHasi 3J1eKTPOHUKA

1.1

DJEKTPOH U €ro cBOicTBa. DIEKTPOHBI B MeTajulaX. TepMO3IEKTpOHHAsS 3 2
SMHUCCHUS METaIoB. BiusHue ancopOnuu aTOMOB U MOJIEKYNI Ha paboTy BeIXO/A
2JIEKTPOHOB U3 MeTaia. /JIex/

1.2

DOTOANEKTPOHHASI SMUCCHS. BTOpHUYHAS 3IeKTPOHHAS SMHCCHSI U €€ 3 2
MpUMeHeHne B prbopax. MOTOEKTPOHHBIC YMHOKHUTEIH. ABTOICKTPOHHAS
IMHUCCHS. IK30IEKTPOHHASI IMUCCHUSL. DMUCCHUS IECKTPOHOB IO ACiCTBHEM
HOHHO# 6oMOapaAupoBKH. /JIek/

1.3

PacyeTsl INIOTHOCTH TOKA TEPMOSMHCCUH M BBIOOp MaTepHaa KaToja I1o 3 2
3aJaHHBIM Tpe6OBaHI/I${M. BBI60p Martcpuajia (i)OTOKaTOZ[a 110 3aJaHHBIM
TpebosanusM. /TIp/

Pazpen 2. TBep[{OTe.]'I])Haﬂ JJIEKTPOHUKA U MUKPOINICKTPOHUKA

2.1

CaoiicTBa MOJIYIIPOBOJHUKOB. BinsiHue Temiiepartypsbl, cBeTa, BHEIIHETO 1OJIsT Ha 3 2
3NIEKTPONPOBOIHOCTH OIYIPOBOIHIKA. P-N MEPEXO U €ro CBOHCTBa. BriBox
(hopMyInbl BOJIBT-aMIEPHOIT XapaKTepUCTHKH H-p Hmepexona. [Ipoboit n-p
nepexonaa. /Jlex/

2.2

®oroanekrponusle 3 dexTr! B I-p nepexonax. Poroanoxnsl, GoToTpaH3UCTOPEL, 3 2
CBETOJMO/IBI, ITOYIIPOBOJHUKOBEIC J1a3ephl. OCHOBBI ONTOIEKTPOHUKH.
OCHOBHBIC HaTIPaBICHUS PA3BUTHS TBEPAOTEIBHON AIEKTPOHUKH. /JIex/
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IMomyrmpoBoAHUKOBEIE TUOMBL: KIacCU(DUKAINSA, XapaKTePUCTUKH, TIPHMEHEHHE. 3 2
dusmnyeckre 0CHOBBI paboTHI OUNOJIsipHOTO Tpanzucropa. [loaxox k pacuery
Tpan3ucTopoB. llluprHa n eMKoCTh I-p mepexoaa. Ousnueckne OCHOBHI PaOOTHI
MIOJIEBBIX TPAH3HCTOPOB.

/JTex/
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PacueTsl XapaKTepPUCTHK EKTPOHHO-ABIPOYHOTO MEPEX0/Ia B PABHOBECHOM 3 4
cocrostuu. /TIp/

2.5

Pacuerst BAX nosynpoBoJHUKOBOTO JUOAA, IIUPUHBI U EMKOCTU 3 4
nepexona. /IIp/




2.6

Amnanus paboTsI U TOAXOABI K pacueTy TpaH3uctoposn. /IIp/

Paznen 3. OnTuyeckasi 1 KBAHTOBAs JIEKTPOHHKA

3.1

DHEepreTHYecKUe COCTOSIHUS aTOMOB, MOJIEKY/I U TBEpJIbIX Tell. B3aumonelictue
9JIEKTPOMArHUTHOTO M3JIy4E€HUs C aTOMHBIMH CUCTEMaMU U TBEPBIMH TEIaMHU.
CrioHTaHHbIE U BBIHY)KICHHBIE MTEPEX0bl, (hOpMa U IMIMPHHA CIIEKTPATHHBIX
mHui. /Jlex/

3.2

TBeppoTenbHbIE J1a3epbl, TUIIbI, 0COOEHHOCTH YCTPOICTBa, OCHOBHBIE
XapaKTepUCTHKH, 00IacT MpUMeHeHus. ['a30BbIe 1a3epbl, YCTPOHCTBO U
NPHHLUMUIB! PabOThL. ATOMHbIE, HOHHBIC, MOJICKY/ISIPHbIC Fa30BbIC Ja3ephL.
Jla3epsl Ha CaMOOTPaHHYEHHBIX IIEPEX01ax, SKCUMEpHbIe Jazepbl. O0nactu
IIPUMEHECHHUS Ta30BBIX JIa3epoB. /JIex/

33

DoTodIEKTpUYECKHE ABICHHS U U3TydaTeIbHas peKOMOMHAINSA B
MOJTYIPOBOAHMKAX. [10TypOBOHUKOBBIE JIa3epbl, THIIbI, 0COOCHHOCTH
YCTpOICTBa, OCHOBHBIC XapaKTEPUCTHKH, 00IaCTH IpUMEeHEHHs. JKIIKOCTHEIE
Ja3epbl, THIIBI, 0COOCHHOCTH YCTPOWCTBA, OCHOBHBIC XapaKTEPUCTUKH, 00JIaCTH
npuMeHenus. /Jlex/
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Ananus u pacyeThl B3aMMOJIEHCTBUS OJICKTPOMArHuTHOI'O U3JIY4CHUS C
ATOMHBIMH CUCTEMAaMHU U TBEPAbIMH TCIIaMH. /Hp/

3.5

AwHanu3 paboThI M OIICHKU ITaPaMeTPOB TBEPAOTENbHBIX, TOJYIIPOBOIHUKOBBIX,
Ta30BbIX M XHJIKOCTHBIX Ja3epos. /IIp/

3.6

AHanu3 U pacyeThl ONTHYCCKUX XaPAKTEPUCTHK TBEPIABIX TEI C YIETOM
BHEIIHUX Bo3aeicTuit. /TIp/

Pa3nen 4. CamocTosiTesqibHasi padoTa

4.1

IMoaroToBka k neKIMOHHBIM 3aHATHIM. /Cp/

4.2

IMoaroToBka k mpakTudyeckuM 3ausatusm. /Cp/
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4.3

OCHOBHBIC HalIpaBJICHUS Pa3BUTHS TBEPAOTEIBHON 31eKTpOHUKH. /Cp/

12
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DOoTO2NNEKTPOHHAS HIMUCCHU. BTOpUYHAsL 2JIEKTPOHHAS DMUCCUS U €€
IpuMeHeHue B npubopax. PoTodMeKTPOHHBIE YMHOKHUTENH. ABTOIEKTPOHHAS
9MHUCCHS. DK30IEKTPOHHAS IMUCCHSL. DMHCCHS JJISKTPOHOB TIOA ACHCTBHEM
HOHHOI 60MOapAUPOBKH.

JBrkeHHe NeKTPOHOB B ra3ax. CTONKHOBEHHA. DJIeMEHTapHbIe IPOLECCH IPU
CTOJIKHOBEHHUSX 3JIEKTPOHOB C aTOMaMH M Mojekynamu. HecamocTosTenbHbIi
paspszm U ero npuMeHeHue B mpudopax. [Ipo6oii paspsiHOTo MpoMexyTKa.
AHanm3 IponeccoB CTOIKHOBEHHUI AIEKTPOHOB C TSDKETBIMU YaCTUIIAMH,
3aKOHOMEPHOCTH JIBH)KCHUS 3apSDKEHHBIX 4acTHL B razax. /Cp/

15

4.5

VYcunenue 1 reHeparys ONTHYECKOTO H3Ty4eHHUs, METOIbI CO3JaHMs HHBEPCHU.
Pe3oHaTOPEI ONTHYECKOTO AHana3oHa. AKTHBHBIE CPEABI Jlazepos. O6mme
0COOCHHOCTH M XapaKTEePUCTHKH JIa3epHOro n3mydenus. /Cp/

20

Pa3znen 5. KoHTaKkTHBIE Yachl HA aTTECTALUIO

5.1

3auer ¢ onenkoii /K3/

0,25

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMMe TUCHHUIUTHHBL.
@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJIS IO AUCIUILINHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPUH MX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIIEro KOHTPOJIs pa3padaThIBatoTCs Pero/aBaTeneM AUCHHUILUIMHBL C YIeTOM ee clelM(UKU 1
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM yIEOHOM 3aHSTHH.
Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM JUCIUILINHEI (MOIYIIA), KaK IMpaBHIIo, C
ucnons3oBanreM DMOC mim myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeXyCMOTPEHHBIX PaOOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOATENbHOH paboThl oOydarommxcs. st GpukcnpoBaHus pe3ynbTaToB TEKYLIEro KOHTPOJIS
MoxeT ucnoinssoBatbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast aurepatypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue

W3narensc
TBO, TOJI

Om. anxpec




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.1 |llyka A. A., CuroB A. [Dnekrponuka B 4 4. Yacts 1. BakyyMHas 1 mia3MeHHast Mocksa:  [tps://urait.ru/bcode/4511
C. ANEKTPOHMKA: YIEOHUK JUIS BY30B IOpaiir,
2020
JI1.2 |llyka A. A., CuroB A. |Dnektponuka B 4 4. HacTs 2. MUKPOIIIEKTPOHHKA: YUSOHUK Mocksa:  [tps://urait.ru/bcode/4516]
C. Ul BY30B IOpaiir,
2020
JI1.3 [Iyxa A. A., CuroB A. |Onextporuka B 4 4. Yacts 3. KBanToBast u ontrdeckas MockBa:  [tps://urait.ru/bcode/4705¢
C. JMEKTPOHHKA: YUEOHUK JUI BY30B HOpaiit,
2021
JI1.4 |Hyka A. A., Curos A. |Dnekrporuka B 4 4. Uacts 4. OyHKIIMOHATBHAS Mocksa:  [tps://urait.ru/bcode/4516]]
C. SNIEKTPOHHKA: YUeOHUK AT BY30B HOpaiit,
2020
6.1.2. JlonoHUTENIbHAS JINTEPATypPa
ABTOpBI, COCTaBUTENN 3arnaBue Wznatensc 5. agpec
TBO, TOJ1
JI2.1 | bobpoBuukos JI. 3. Onextponuka B 2 4. Hacts 1: YueOHUK 11 By30B Mocksa:  [tps://urait.ru/bcode/4534
IOpaiir,
2020
J12.2 | BobpoBHukos JI. 3. Onektponuka B 2 4. YacTp 2: YUeOHUK 171 BY30B Mocksa:  [tps://urait.ru/bcode/4534]
IOpaiir,
2020
JI2.3 | Munos3opos O. B., DNeKTpOHUKa: YUeOHUK IS By30B Mocksa:  [tps://urait.ru/bcode/44991
ITankos 1. T. IOpaiir,
2020

6.2 UndopmanoHHbIEe TEXHOJIOTHH, HCIIOJIB3yeMble P OCYIIECTBICHNN 00pa30BaTEJIbHOI0 MPOoIecca Mo ANCIHUILINHE

(Mony.10)

6.2.1 IlepeyeHb JTUIEH3NOHHOTO H CBOOOTHO PACTIPOCTPAHSIEMOT0 IPOrPaMMHOI0 00ecredeHUst

6.2.1.1 | Microsoft office




6.2.2 Hepeqem, leO(l)eCCl/IOHa.]'ll)Hle 0a3 JAHHBIX U I/lH(l)OpMaIII(IOHHl)IX CIIPABOYHBIX CUCTEM

6.2.2.1 | baza mannbix Poccrannmapra — https://www.gost.ru/portal/gost/

6.2.2.2 | baza nanubIx ['ocynapcTBeHHBIX cTaHIApTOB: http://gostexpert.ru/

6.2.2.3 | baza nannbix «TexHudeckas muteparypay - http://booktech.ru/journals/vestnik-mashinostroeniya

6.2.2.4 | DnextponHas oubnmuoteka http://www.electrolibrary.info/

6.2.2.5 | ba3a kHur U MyOIUKanuii AnekTpoHHOH oubmroTekn "Hayka m Texuuka" -http://www.n-t.ru

6.2.2.6 | CnpaBouHas npaBoBas cucteMa «['apanT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | YueGHBIe ayquTOpHH U IPOBEICHNS 3aHATHH JISKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIHATII3UPOBAaHHON MeOeIbIo
U TeXHHYECKUMH CPEACTBAMHU O0Oy4eHHsI: MyIbTHMEIUIHOE 000pyIOBaHHE TSI IPENOCTaBICHUS yaeOHOH nHpOpMaImn
0O0JIBLION ayTUTOPUU H/MITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHuE (CTAMOHAPHOE WK TIEPEHOCHOE).

7.2 | YueGHbIe ayqUTOPHH TS IPOBEACHUS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIHIOBBIX U HHAUBHIYAIbHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJISI B IPOMEXKYTOYHOM aTTeCTAllNK, YKOMILIEKTOBAHHbIE CIICI[HATH3UPOBAHHOM MeOEIb0 U
TEXHUYECKUMH CPECTBAMH 00yUEHHUSI: MyIbTUMEANITHOE 000pyA0BaHHE 1/HJIH 3BYKOYCHIIUBAIOLIEE 000PY/I0BaHUE
(cranroHapHOE WK TIEPEHOCHOE)

7.3 | TTomemeHuns 17151 CaMOCTOSATENNFHON pabOThI, OCHAIICHHBIC KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTHIO TIOTKITFOYESHUS K
cetu "MHTepHET" M 0OecIeueHreM JOCTYIa B AIEKTPOHHYI0 HH()OPMAMOHHO-00pa30BaTENbHYIO CPeLy YHHBEPCHTETA.

7.4 | [TomemneHus A7t XpaHEHUS ¥ MPO(HUIaKTHIECKOTO 00CTy)KUBaHNS YIeOHOTO 000PyTOBaHHUS




