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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

dopmupoBaHue 00mEenpodeccHoHaTFHON KOMIIETEHINH, TI03BOJISIOMIEH aHATH3UPOBATE U MOAEIHPOBATH 3JIEKTPHICCKHE
LIeMH, UCTIOJB3Ys 3HAHUS O IOJIYIIPOBOJAHUKOBBIX MPUOOPaX U YCTPOUCTBAX JIEKTPOHHON amnmaparypbl pa3indHoro
Ha3HA4YEHUs

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

Iuxn (paznpen) OIT: | b1.0.17

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

(MOJYJIST)

OIIK-4 CnocobeH Hcnoab30BaTh METOIbI aHAJIN3A U MOJICIMPOBAHUS ANEKTPUUECKUX LENed U JIEKTPUYECKUX MaIlluH

OIIK-4 .1 Ucmnonb3yeT OCHOBHBIC IOHITHS U 3aKOHBI IMHEHHBIX U HEIMHEHHBIX LIeTIeil ITOCTOSTHHOTO U MIEPEMEHHOTO TOKa

OIIK-4 .2 Vcrionmp3yeT NpUHONT JeHCTBHUS MIEKTPOHHBIX YCTPOHCTB JUIS pPeIIeHUs MPOo(ecCHOHANBHBIX 3a/1a4

B pe3yabraTe ocBOEHUS IMCUMIJIMHBI (MOAYJIS) 00Y4AIOIIMIiCS T0KEH
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3HaTh:

3.1.1

OCHOBHBIE MTOHATHS M 3aKOHBI TEOPUH HIIEKTPUIECKHX LieTell ¢ HeMMHEIHBIMU d/1eMeHTaMH (T10JIyTIPOBOTHUKOBBIMU
prubopamMm); HOIYIPOBOAHUKOBEIE TPUOOPBI, UX YCTPOHCTBO, XapaKTEPHUCTHUKH, ITapaMETPhI, PEKUMBI PAOOTHI; CXEMBI
BKJIFOYEHHS TTOJTYIIPOBOTHUKOBBIX IIPHOOPOB; paboTy pasiiyHbIX MPeoOpa30BaTEIBHBIX YCTPOUCTB, BEHIITOJIHEHHBIX HA
MOJIYIIPOBOIHUKOBBIX MIPUOOpPax

3.2

YMmeTh:

3.2.1

00BSICHATH paboTy MOIYIIPOBOJHUKOBEIX IPHOOPOB; MOSCHATH pabOTy MOIYIIPOBOIHUKOBEIX MTPHOOPOB B pa3HBIX
pexuMax; aHAIN3UPOBATh U MOJACIUPOBATH MIEKTPHUECKHUE IIETTH, COAepIKAIINe MOTYIPOBOAHUKOBBIE TPUOOPEI C
UCIIOJIB30BaHUEM NIPOTPAMM-CHUMYJIATOPOB 3JIEKTPOHHBIX CXEM

33

Baanern:

33.1

HaBBIKAMHU pPeLIeHUs 3a7a4 ONpeeleH s TapaMeTPOB 3IEKTPUUECKHX LeNeH ¢ MOIyIPOBOIHUKOBEIMU IPUOOpaMH;
HaBBIKAMH pean3aliy 3JIEKTPHIECKUX LIETeH, CoepKalliX MOITyIPOBOAHUKOBBIE IPUOOPHI B BUPTYaIbHBIX
MaTEMaTUYECKUX MOJEISX; HABbIKAMU aHAIN3a U MOAEIMPOBAHUS IEKTPUUECKUX LIENIEH, CoAepKaIluX
MOJIYIPOBOAHUKOBEIE IPHOOPHI C HCIIOJIB30BAHIEM IIPOTPAMM-CHMYIISTOPOB AIEKTPOHHBIX CXEM

4. CTPYKTYPA U COJEPKAHUE JUCLHUILINHBI (MOAY.JIS)

Kon HaumeHoBaHue pa3ae/oB U TeM /BUJ 3aHATHA/ Cemectp | Yacos | IIpumeuyanue
3aHATUS / Kype
Pazgen 1. ®uzuyeckue npoueccsl B NOJIYNPOBOAHUKAX
1.1 ITPOBOAMMOCTS IMTOJIYITPOBOAHMKOB: npoBoANMOCTH YUCTOTO 3 5
MOJIYIIPOBOAHUKA, IPOBOANMOCTS IIPHMECHOTO MOIYIIPOBOIHMKA N-THIIA,
MIPOBOIUMOCTh MIPHUMECHOTO MOJIYIPOBOJHUKA P-TUIIA, YIEKTPUUECKUI TOK B
moJyrpoBogHuKax /JIex/
1.2 OJIEKTPUYECKME ITEPEXO/IBI:  p-n- mepexos npu OTCYTCTBUM BHEIIHETO 3 5
HaNPsHKESHUS; p-N-TIEPEX0]] IPH MPUIIOKEHUH BHEUTHETO HAIIPSDKEHUST; BUIBI
poOoeB p-n-nepexoia; BONbT- aMIIepHas XapaKTEpUCTHKA P-N-Nepexoia;
éMKocTh p-n-niepexona /Jlex/
1.3 Pacuer xapakrepucTuk p-n- nepexona /IIp/ 3 5
Pasgen 2. IToaynpoBogHuKoBbIe IPUOOPLI
2.1 TTOJIVITPOBOJHUKOBBIE JIMObI: BuaBI OIYTPOBOJHUKOBBIX AUOAOB; 3 3
BBINTPSAMUTEINBHEIE TIOTYIIPOBOTHIKOBBIE JIO/BI; TIOTYIPOBOTHUKOBBIE
CTaOMIIMTPOHBI; BAPUKATIBI; H3TyJaIONIUe JHOABI (CBETOANOIBI); (POTOIUOIBI
1 /JTex/
2.2 Hccnenosanne BAX monynpoBoaaukoBoro quoga  /J1a6/ 3 7
23 Pacuer BAX nmomynpoBogankosoro auona  /IIp/ 3 2
2.4 BUTIOJISIPHHBIE TPAH3UCTOPDI: Ha3naueHue v BUABI TPAH3UCTOPOB, 3 1
o0IIre CBeACHHS O OUTIOIIPHOM TPAH3UCTOPE; (HUIMUECKUE TPOLIECCHI B
TPaH3UCTOPHOM N -P-N-CTPYKTYpE, OCHOBHEIE ITAPAMETPHI U XapaKTePUCTUKH
oumnonsipaoro Tpansucropa /Jlex/
2.5 HccnenoBanue 6unomsipHoro Tpansucropa /Jla6/ 3 6
2.6 Pacuer mapameTpoB 1 CTaATHYECKUX XaPAKTEPUCTHK OUIIOISIPHOTO 3 5
tpansuctopa /Ilp/




2.7

INOJIEBBIE TPAH3UCTOPBI: ob6mue cBefeHus 0 MOJIEBBIX TPAH3HUCTOPAX;
TI0JIEBBIE TPAH3UCTOPHI C YIPABIIEMBIM  P- N-IIEPEX0Z0M; T10JIEBbIC
TPaH3UCTOPHI C H30JMPOBAHHBIM 3aTBOPOM M BCTPOSHHBIM KaHAJIOM; TIOJIEBBIE
TPaH3UCTOPHI C U30JUPOBAHHBIM 3aTBOPOM M MHIYINPOBAHHEIM KaHamoM /JIex/

2.8

HccnenoBanue nonesoro Tpansucropa /JIa6/

2.9

Pacyer mapaMeTpoB M CTATUCTHYECKUX XaPAKTEPHCTUK MOJIEBOTO
tpanzuctopa /Ip/

2.10

TUPUCTOPHI: o6mue cBeieHnst 0 THPUCTOPAX, OTHOOTICPAIIHOHHEIE
THPHUCTOPBI, ABYXOIIEepaIiMoOHHbIe TUpUCTOPEL, BAX tupucropa /Jlex/

2.11

[MonynpoBOAHUKOBbIE CTAGHINTPOHBL, BAPUKATIBL, H3YUAIOIIHE THO/IbI
(cBeTouo b1 );potoauo sl /Cp/

11

Paznes 3. UcTOUYHMKH BTOPMYHOTO MUTAHUS

3.1

MNOJYITPOBOAHUKOBBIE CTATUYECKHUE ITPEOBPA3OBATEJIU (IICII):
KJaccu(uKauus 1 Ha3HaueHue 0CHOBHBIX BU10B I1CIT; aeMeHThI CHIIOBBIX CXEM

TICIT /Jlex/
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OBIIME CBEJEHNA O ITOJYITPOBOJHUKOBBIX BBIITPAMUTEIIAX:
O06001mmeHHas CTPYKTypHAst CXeMa IIOJIYIIPOBOTHUKOBOTO BRIIIPSIMHTEIIS,
KJIacCH(UKAIMS OITYTTPOBOJHUKOBBIX BBINPSIMUTENEH, OCHOBHBIE TTApaMETPEI,
TIOKA3aTeNN ¥ XapaKTEPUCTHKHU MOTYyIPOBOIHUKOBBIX BEIIpsiMUTENeH. /Jlek/

33

OJJHO®A3HBLIE ITOJIVIIPOBOJHMNKOBBIE BBITIPAMMUTEJIN: npuxnun
PpabOoTEI OJHOTIOYIEPHOTHOTO BEIIIPSIMUTEIIS; IPUHIAI paboThI
JBYXIIOJYTIEPHUOHOTO BBIIPSIMUTENSI C HYJIEBBIM BBIBOJIOM; IPUHIINAI PaOOTHI
JBYXIOJYIIEPHOIHOTO MOCTOBOTO BhINpsiMutenst. /JIex/

34

HccnenoBanue 0AHOMONYIIEPHOIHOTO BBINPSIMHUTENS IPU paboTe Ha AKTHBHYIO
Harpy3ky /JIa6/

3.5

HccnenoBanne OBYXITOIYIIEPHOAHOTO BEIIPSIMUATENS C HYJIEBEIM BBIBOJIOM TIPH
paboTe Ha akTUBHYIO Harpy3Ky /JIa6/

3.6

Hccnenosanue IBYXMOIYNEPUOIHOTO MOCTOBOTO BBIMIPSIMUTEIS ITPU paboTe Ha
aKTUBHYIO Harpy3ky /J1a6/

3.7

TPEX®A3HBIE ITOJIYITPOBOAHUKOBBIE BHITIPAAMUTEJIN: npusimn
paboThI TpeX(ha3HOTO BEITPSIMUTEIS C HYIIEBBIM BEIBOJOM IIPH paboTe Ha
aKTHUBHYIO HATPY3KY; IIPUHLMUI paboThI TpeX(pa3HOro MOCTOBOTO BBIIPSIMUTEIS
Npu paboTe Ha aKTUBHYIO Harpy3ky. /JIex/

3.8

HUccnenosanue Tpex(a3Horo BEIIPSIMUTEIS C HYJIECBBIM BBIBOAOM MpH paboTe Ha
aKTUBHYIO Harpy3ky /J1a6/

3.9

HccnenoBanne Tpexha3HOTO MOCTOBOTO BBIIIPSIMHTENS NIPH paboTe HAa AKTUBHYIO
Harpy3ky /JIa6/

3.10

Pacuer ogHOo(da3HbIx 1 TpexdaszHbIX Beinpsmurenend /IIp/

3.11

YIIPABJISIMBIE TTOJIYTIPOBOJHMKOBBIE BBITTPSIMUTEJIN: npuHumn
paboThI ypaBIsieMbIX BBINTPSIMHUTENEH; OCHOBHBIE XapaKTEPUCTHKU
YIIPABIISIEMBIX BBIIPSIMHTENCH; TOCTOMHCTBA U HEAOCTATKH YIIPABIISIEMBIX
BEIIpAMuUTenei /Jlex/

3.12

Pacuer xapakreprcTuk ynpasisiemoro Bempsmutens /I1p/

3.13

CI'JIAXKMBAIOIIWE ®UJIBTPBI: o6111ue cBeneHns O Cria)KUBarOIUIX
(GuIbTpax; MPUHIKI paboThl eMKOCTHOTO (miIbTpa; ['-006pasusrii L-C-
¢uneTp  /Jlex/

3.14

Pacuer u MmonenupoBanue BeIpssMutens ¢ puibtpom /Ip/

3.15

MNOJIYITPOBOAHNUKOBBIE MHBEPTOPBI: naBepTOpH! BEAOMBIE CETHIO;
aBTOHOMHBIE HHBEPTOPBI; 00IaCTh MPUMEHEHUsI UHBEPTOPOB  /JIek/

3.16

IIpeoOpazoBareny MEPEeMEHHOrO TOKa B IEPEMEHHBII TOK APYTHX MapaMeTpOB:
Ha3Ha4YeHHUe M KIaccH(UKanus IpeoOpa3oBaTesiell IepeMeHHOTO TOKa B
MIepEMEHHBII TOK JIPYTHX IapaMeTpPOB; PETYISTOPbI HAIIPSOKEHUS 1
KOMMYTaTOPOB; HEMOCPEACTBEHHBIC TPE0OPA30BATENH YACTOTHI C €CTECTBEHHOI
xommytanuert /Cp/

3.17

[IprMeHeHne TOTYNPOBOIHIKOBEIX BEIIPAMHTENCH B TPOMBIIUICHHOCTH;
IIPUMEHEHHE MOTyIPOBOAHUKOBBIX BRIIPAMUTENCH Ha Tparcnopre /Cp/

3.18

OcCHOBHBIE ITapaMeTpsbl, TOKA3aTENN U XapaKTePUCTHKU 0HO(pa3HBIX
TOJIYTIPOBOAHUKOBBIX BBIIPSIMUTEINCH; JOCTOMHCTBA M HENOCTATKH OAHO(A3HBIX
Bempsamurenei. /Cp/




3.19 OcHOBHBIE ITapaMEeTPBI, TOKA3aTeId U XapaKTePUCTUKH TpeX(ha3HbIX 4 7
TIOJTYIIPOBOAHUKOBBIX BBIIPSIMUTEIICH; TOCTOMHCTBA M HEOCTATKH TpeX(a3HbIX
BEINTPSIMUTEIICH; MHOTOUITYIbCHBIE CXeMBI BRIIpsiMiIeHUs /Cp/

Paznen 4. UmnyJibCHBIE CHCTEMbI YIIPABJICHHSA

4.1 HUMITYJIbCHBIE YCTPOUCTBA: o6mue moHATHUS; TapaMeTpbl UMIYJIbCOB U 4 1
UMITYJIbCHBIX YCTPOHCTB;MpocTeiinre (JOpMUPOBATEIN HMITYJIBCOB;
OTPaHMYUTEIH YPOBHS; TPAH3UCTOPHBIH KITIOY; TPUITEPHI; 0OIIHe CBeICHHU 00
9JIEKTPOHHBIX reHeparopax /JIex/

4.2 NMITYJIbCHBIE CUCTEMBI YITPABJIEHUS DJEKTPUYECKOI'O 4 1
TPAHCIIOPTA: Ha3HaueHue U MPUHIIMII ACHCTBUS UMITYJILCHBIX CUCTEM
yIpaBJIeHUs; 0a30BbIE CXEMbI UMITYJIBCHOTO YIPABICHUS TATOBBIM
NIeKTpHUecKuM mpuBogoM /Jlex/

Pa3znen 5. KoHTakTHBIE Yachl HA aTTECTALMIO

5.1 IIpuewm 3avera /KD/ 3 0,25

5.2 IIpuem sx3amena /K3/ 4 2,35

Pa3gen 6. CamocTosiTesibHasi padora

6.1 Ioaroroska k nexuusm  /Cp/ 3 8
6.2 IMoaroroska k npaxkTudeckuM 3ansatusm /Cp/ 3 16
6.3 IToaroToBka k abopaTopubiM pabotam /Cp/ 3 16
6.4 IoaroroBka k aekuusim  /Cp/ 4 8
6.5 IToaroToBka K mpakTH4YecKuM 3ausatusm /Cp/ 4 16
6.6 IMoaroToBka k abopaTopubM paboram /Cp/ 4 16

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIsl MPOBEICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMUXCsl NPUBECHBI B IPHIIOKECHUHU K
paboueii mporpaMme AUCIUILTHHEL.

@DOpMBI U BHIBI TEKYLIETO KOHTPOJIS [0 AUCUUILINHE (MOIYNIO), BUIBI 3aJJaHUH, KPUTEPUH UX OI[CHUBAHUS,
pacnpezenenye 6aioB 110 BHJaM TEKYIIEro KOHTPOJIs pa3pabaThIBatoTCs PErojaBaTeneM AUCIHHUILUINHBL C YIETOM €€ CIeM(PHUKU 1
JIOBOJIATCS IO CBEACHHS 0OYJarOIMXCs Ha ITEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM AUCIUILINHGI (MOIYIA), KaK MPaBHIIO, C
ucnonb3oBanneM SMOC uiau myreM NpoBepKH MUCbMEHHBIX PaboT, MPEIYCMOTPEHHBIX pab0YMMU MPOrpaMMaMu AUCLUIUIMH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOSTENbHOH paboThl oOydarommxcs. st GpukcnpoBaHus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS
MoxeT ucnonbsoBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUITIJIMHBI (MO YJISA)

6.1. Pexomenayemasi suteparypa

6.1.2. JlonotHUTEILHAS JINTEPATYPa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natensc Ou. agpec
TBO, TOJ[
JI2.1 |T'yceB B.T., I'yceB IO. |DmnekrpoHuka 1 MUKPOIPOIIECCOPHAS TEXHUKA: YICOHHUK IS Mockaa:
M. BY30B KHOPYC,
2016
JI2.2 [T'ycer B.I',, I'ycen DNeKTpOHNKA W MUKPOIPOIIECCOPHAS TEXHHUKA MockBa:  //www.book.ru/book/926
IO.M. KuoPyc,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec

TBO, TOJ[

J12.3 | Kysnenos D. B., DJIEKTPOTEXHUKA U dJIEKTPOHUKA B 3 T. ToM 3. OCcHOBBI Mocksa:  [tps://urait.ru/bcode/4507
Kynukosa E. A., ANIEKTPOHUKH H IEKTPHUIECCKUE M3MEPEHHA: Y YeOHUK H IOpaiir,
Kynetnacos II. C., IIPAaKTUKYM JJIs1 By30B 2020

JIynun B. I1.

6.2 UndopMauMoHHbIE TEXHOJIOTHH, HCTIOJIb3yeMble MPU OCYIIECTBJIEHUH 00pa30BaTEIbHOIO MPOoIecca Mo JUCIUTLIHHE

(Mony.110)

6.2.1 IlepevyeHnb JINIIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOIO0 00ecnedeHus

6.2.1.1

Microsoft office

6.2.1.2

NLS5 Circuit Simulator

6.2.2 Hepeqeﬂb HpO(l)eCCI/IOHa.]I])Hl)IX 0a3 JAHHBIX U l/lH(l)OpMalIHOHHbIX CIIPABOYHBIX CUCTEM

6.2.2.1

baza nanneix «Texaudeckas mureparypa» http://booktech.ru/journals/vestnik-mashinostroeniya

6.2.2.2

baza naHHBIX 1151 SJIEKTPOdHEPreTUKOB https:/pomegerim.ru/

6.2.2.3

HudopmanmonHo-cripaBouHas cuctema Texakenept https://tech.company-dis.ru/

6224

HudpopmanmonHo-crpaBounas cucteMa Koncymsrantlntoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.

—_

VY4eOHble ayTUTOPUU AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMILJIEKTOBAaHHbBIE CIIELMAIN3UPOBAHHON MeOebIo
M TEXHUYECKHUMH CPEICTBaMK O0YUEHHUsSI: MyIbTUMEANITHOE 000pyA0BaHKE ISl IPe0CTaBIeH s yaeOHO# nHbopManuu
OOJBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIEee 000pyIoBaHue (CTAlMOHAPHOE WK TIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPHH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBEIX W HHAWBUIYaBHBIX KOHCYIBTAIIUH,
TEKYIIET0 KOHTPOJISA M POMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CICIINATIM3HPOBAHHON MeOeNbIo U
TEXHUYECKUMH CpeACTBaMH 00ydeHUs: MylnbTUMEUITHOe 000pyA0BaHE U/IIH 3BYKOYCHIIMBAIOIIee 000pyJ0BaHUE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

[Tomerenust 11 1a00paTOPHBIX M CAMOCTOSATENBHON paboT, OCHAILIEHHbIE KOMIIBIOTEPHOH TEXHUKON C BO3MOYKHOCTBIO
MOIKITIOUCHUS K ceTH "MHTepHeT" u o0ecreueHreM JI0CTyIa B JJICKTPOHHYIO HH(GOPMAITHOHHO-00pa30BaTEIbHYIO CPEAY
YHHUBEPCHUTETA.

74

INomemnenus s XxpaHeHHUS ¥ MPOQIITAKTHYECKOTO OOCTY)KUBaHUS YIeOHOTO 000PyTOBaHHUS

7.5

ITomemenus mist KYpPCOBOI'O INPOCKTHUPOBAHUS / BBITIOJTHEHUS KYpPCOBBIX pa60T, YKOMIIJICKTOBAHHBIC CHCI.[PIaJ'IPI?»PIpOBaHHOﬁ

MeOeITbI0 M TEXHUIECKUMHE CPEICTBAMH 00YIEeHUS (CTAallMOHAPHBIME HITH ITEPEHOCHBIMH).




