[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Manaxosa Ceetnata IMMIFFICTEPCTB(Q CEJIBCKOT'O XO3SIMCTBA POCCUMCKOM ®EJEPAIIUN

[Inpex
'D‘OH)KHOCTb TOp pumana ®DEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJBHOE YUPEXK/JIEHUE BBICIIEIO OBPA3OBAHUS

V292 2POECHICKMIA[TOCYAAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET — MCXA

bll/l KoY.
nmenu K.A. TUMHUPSI3EBA
pef5354c4938c42047 164 ®I'BOY BO PI'AY — MCXA umenn K.A. Tumupsizesa)

Kany:xkexkuil puiamnan

TEXHOJOT'MYECKHN KOJUIEIK

PABOYAS TIPOTPAMMA YUEBHOM JJUCHUATLIMHBI
OI1.07 DJEKTPOTEXHUKA U 3JIEKTPOHHASA TEXHUKA

®I'oC CI10

CnennanbaocTh: 19.02.11 TexHomoTHS MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO
CBIPBS

®opma 00ydeHUS: OUHAS

Kanyra, 2025



PabGouas mporpaMma IUCHHIUIHHBEI pa3pa0oTaHa B COOTBETCTBUH C TPeOOBaHUAMU
dbeepalbHOTO  TOCY/IapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAApTa  CPETHETrO
npodeccuonansHoro obpazopanusa (ganee ®I'OC CIIO), yTBepKAeHHBIM IPHUKA30M
MunucrepctBa npocpenieHus Poccuiickont @enepanuu ot 18 mas 2022 r. Ne341 o
cnenuanbHOCTH 19.02.11 TexHONMOrUS MPOJYKTOB MUTAHUA H3 PACTUTENBHOTO CHIPbS.

CormacoBaHo:

PykoBouTeNh TEXHOIOTHYECKOTO KOJUIEKA ;// poueHT O.A. OkxyHeBa




COJAEPKAHHUE

OBIIAS XAPAKTEPUCTHUKA PABOUYEI
MPOTPAMMBI YYEBHOM JUCHMILIAHBI
CTPYKTYPA M COJAEPKAHME  YYEBHOIM
JTACIHUATIIIVHBI

YCJIOBUS PEAJIM3ALIUU YYEBHO¥
JTACIHUATIIIVHBI

KOHTPO.JIb Y OIIEHKA PE3VJILTATOB OCBOEHMSI
YYEBHOM JUCHMUILIAHBI

19

21



1.0BIIASI XAPAKTEPUCTHUKA PABOYEI TIPOTPAMMBI YUEBHOI
JTUCIHUATIIIVHBI

1.1.06a1acTh NpUMeHeHUsI IPOTPAMMbI
Pabouast mporpamma SIBISI€TCS YacThiO MPOTPAMMbI MOJATOTOBKHU CHCIIHAIMCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBUu ¢ GPI'OC CIIO no cneunansuoctu 19.02.11
TexHo0THs TPOYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPHSI.
1.2.MecTo nucunmiunbl B ctpykrype [IIICC3
YyeOHasi MUCHMIUIMHA OTHOCHUTCS K OO0mIEenpodeCcCHOHATBPHOMY IHUKIY B CTPYKTYpE
IPOrpaMMbl MOATOTOBKU CIIEIIUAIMCTOB CPEIHETO 3BEHA.
1.3 Lenu u TpeGOBaHUSA K pe3yJabTaTaM 0CBOEHUS TUCHUTLIHHBI
N3yyeHue NUCUUIUTMHBI HAMPaBiIeHO Ha (OPMUPOBAHUE OOMIMX M MPOPECCUOHATBHBIX
KOMIETCHIINM:

OK 01 BriGupats crioco0bl petieHus 3a1a4 npodeccuoHaIbHOM NeITeTbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

[IK 1.1 OcymiecTBasITh TEXHUYECKOE OOCITYKUBAHUE TEXHOJIOTUYECKOT0 000PY10BaHUS
JUTS TIPOU3BO/ICTBA MPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO ChIPbS B COOTBETCTBHUU C
HKCIUTYaTallMOHHOM JOKyMEHTaIUeH

I1K 2.1 OcymmecTBIATh OpraHU3AIMOHHOE 00ECIICYCHHE TPOU3BOACTBA MPOTYKTOB
MMUTAHUS U3 PACTUTEJIBHOTO ChIPhSI HA aBTOMATU3UPOBAHHBIX TEXHOJOTUYECKUX JIMHUSX.

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI 00YYatOUIUICs JOIKEH YMeTh!

- BbIOHPATh AJIEKTPUUECKHUE, FNEKTPOHHBIE IPUOOPHI U ANEKTPOOOOPYI0BAHHUE;

- NPaBUIBHO 3KCIUTyaTHPOBATh AJIEKTPOOOOPYIOBAHUE M MEXAHM3MBI NEperayvu
JBUKEHUS TEXHOJOTUYECKUX MAIIMH U allaparos;

— MPOU3BOIMTH PACUETHI MPOCTHIX JEKTPUUECKUX LICTICH;

— pPacCUMTHIBATH APAMETPhI PA3JIMYHBIX AIEKTPUUECKHUX LENEH U CXEM;

- CHUMAaTh MOKa3aHUS U MOJb30BATHCS 3JIEKTPOU3MEPUTEIbHBIMU IpUOOpaMu U
PUCTIOCOOTICHUSIMU

B pesynbTaTe ocBO€HUS AUCIUIIIMHBI O0YyYarOIIUNACS JOKEH 3HATh.

- KJIaCCU(PHUKALIMIO 3JIEKTPOHHBIX MPUOOPOB, UX YCTPOMCTBO U 00JACTh
PUMEHEHUS;

- METO/IbI pacyeTa U U3MEPEHNS OCHOBHBIX IAPAMETPOB JIEKTPUUYECKHUX LEMEH;

— OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU;

— OCHOBHBIE MPABUIIA FKCILTyaTALIMH 3JIEKTPOOOOPYAOBAHUS U METObI U3MEPEHUS
AIIEKTPUYECKUX BEJINYMH;

- OCHOBBI TEOPUU JIEKTPUUECKUX MAIINH, IPUHIUIT paOOThI THITOBBIX
DIEKTPUYECKUX YCTPOUCTB;

- napaMeTphl AIEKTPUUECKUX CXEM U €IMHUIBI UX U3MEPEHMs; IPUHIIUI BHIOOpa
ANEKTPUUECKUX U 3JIEKTPOHHBIX MPUOOPOB;

- MPUHIUIIBI COCTABJICHMSI IPOCTHIX AJIEKTPUUECKUX U JIEKTPOHHBIX LENEH;

- CIOCOOBI OJIYYEHHUS, TEPEAAUN U UCTIOIb30BAHUS AJIEKTPUUECKON SHEPTUH;

- YCTPOMCTBO, MPUHIIMUIT ICUCTBUSL 1 OCHOBHBIE XapaKTEPUCTUKU



AIEKTPOTEXHUUYECKUX TPUOOPOB;

- OCHOBBI (PM3HUECKHUX MTPOIIECCOB B TPOBOTHUKAX, TOTYTPOBOHUKAX H
JUDIIEKTPUKAX;

- XapaKTEPUCTUKHU U MapaMeTPhl AIEKTPUUECKUX U MAarHUTHBIX MOJIEH, TapaMeTpbl
PA3JIMYHBIX JIEKTPUUYECKUX LIETIeH

1.4.Ko1u4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMbI IMCHUILINHBI
MaxkcumanbHON yueOHOM Harpy3ku odoydaromerocs - 50 qacos.



2.CTPYKTYPA M COAEP)KAHUE YYEFHOM JUCHUTLINHBI

2.1.00bem y4eOHOIl TUCHUNJIMHBI M BUIbI Y4eOHOH padoThl

Bup yueOHO# padoThI Oo6bem yacos

O0beM 00pa3zoBaTeIbHOM POrPaAMMBbI 50

B TOM 4YHCIJIC:

TEOPETUIECKOE 00yICHHE 18
MPaKTHYECKUE 3aHATHSI 18
caMOCTOsITeNIbHAs paboTa 2
KOHCYJIbTAIIHS 2
IPOMEXKYTOUHAs arTecTarus B popme apyrue Gopmsl koHTpos (1 10

ceMecTp); ak3aMeHa (2 cemecTp)




2.2. TeMmaTu4ecKuii VIaH U coJiepKaHUE YIeOHOI TUCHUIIMHBI « DJIEKTPOTEXHUKA U FJIEKTPOHHAS TEXHUKA)

HaunmeHnoBanue Coaep:xxanue yue0HOro MaTepuaJjia, 1a00paTopHbIie O0bem Koawbi YpoBennb
pa3esoB U TeM padoThI U NIPAKTUYECKUE 3aHATHS, CAMOCTOATEIbLHASA YacoB | KOMIIETCHUMH, YCBOCHHUA
padora o0yyaromuxcs, KypcoBasi padbora (IpoeKr) ¢popmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEMEHT
NPOrpaMmbl
1 2 3 4 5
Pazjen 1. DaexkTpuyeckoe nose A
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia
1. DnexkTpuyeckoe MoJjie U €ro OCHOBHBIE XapaKTEPUCTUKH.
IIpoBoaHMKHU U 3akon  Kynona. Jvsnexkrpuueckas MIPOHUIIAEMOCTb.
MJIEKTPUKH B Hanpssk€HHOCTE M TOTEHIMAI DIEKTPUYECKOTO TOJIS.
AEKTPHIECKOM TIOJTe. OKBUNOTEHIMAJIbHBIE TIOBEPXHOCTH. DIIEKTPUUECKAIEMKOCTb.
JseKTpHIeCKHil TOK Konpaencaroppl. O01as €EMKOCTh MpHU MOCIEI0BATEILHOM U
I1apajuleIbHOM CO€IMHEHUUKOHIEHCATOPOB. 2 1
2. O6mue cBeneHust 00 2IeKTpuYeckoM Toke. Cuiia TOKa. OK 1; TIK 1.1;
[IITOTHOCTB 3IEKTPUUYECKOTO TOKA. 2.1
CamocrosiTesibHas padoTa 00y4aromuxcs
1. Pemienue 3amad Ha Pacy€T BIEKTPUUYECKUX TOJIEH II0
3aJaHHBIM  [MApaMETpaM; pEIICHHE 3aJad Ha  pacuér 2 3

NMEKTPUYECKUX  LENed ¢  Pa3du4yHbIM  COCAUHEHUEM
KOHJIEHCaTOPOB.
2. IToarotoBka pedepatoB U TOKIAIO0B MO TEME pa3esa




Pa3zjnen 2. djekTpuyecKHe menu MOCTOSTHHOTO TOKA

Tema 2.1.
IIpocThie U CI0KHBIE
JJIEKTPUYeCKHe Lenu

IMOCTOSIHHOI'0 TOKA

1. DxcnepumeHTanbHas MpoBepka 3akoHa Oma.

2. BrinosiHeHNE N3MEPEHUM TOTEHIIMAIOB B 3JIEKTPUYECKON
LIETH, TOCTPOCHHUE MOTEHLNATBHON AUArPAMMBI.

3. 3yuenue pacnpeneneHust TOKOB U HAIIPSKEHUS MIPH
[IOCJIEI0BATEIbHOM U MAapalIEIbHOM COETUHEHUSIX
PE3UCTOPOB.

4. 3y4yeHue pacupeieseHus: TOKOB U HAIIPSKEHUS ITPU
CMEUIaHHOM COEJIMHEHUU PE3UCTOPOB.

5. U3yuenue 3akoHoB Kupxroda 1151 MHOTOKOHTYPHBIX
LIETIECH.

6. OmnbITHAS MpOBEpKa MPUHIIUITA HATIOKEHUS TOKOB.

/. OnbITHas MPOBEPKA METOA SKBUBAJIEHTHOTO T€HEPATOPa.

OK1:IIK1.1;2.1

Pa3nen 3. MaraurHoe moJie




Tema 3.1.
MarnuTHbIe LleNU |
3JIEKTPOMATHUTHAS

HHIYKIUS

IIpakTH4eckoe 3aHATHE

1. OcHOBHBIE TApAMETPHI, XapaKTEPU3YIOLIUE MArHUTHOE
nosie. 3akoH Amrepa. 3akoH bruo — Casapa. Llupkynsauus
MAarHMTHOW MHIYKIIMU. MarHuTHbIE NOJI MPSIMOTO ITPOBOJA,
KOJIBIIEBOU Y LIWJIMHAPUYECKON KaTylIeK. MarHUTHBIN MTOTOK.
MaruautHoe notokocuerieHue. MHIyKTUBHOCTh COOCTBEHHAs
Y B3auMHasi. MarHuTHbIE CBOMCTBA BEUIECTBA.
Hanps>k€HHOCT MATHUTHOTO TIOJISI. 3aKOH MOJIHOTO TOKA.
SIBIIeHME MAarHUTHOTO TUCTEPE3UCA.

2. MarautHsie nienu. Pacu€T Hepa3BeTBIEHHON OTHOPOIHOM
MAarHUTHOU Llenu. MarHuTHOE COMPOTUBIICHUE.
Maruuntonsmxymas cuiia. Pacdér pa3BeTBiI€HHOM
OJHOPOJAHOW MarHUTHOM LENU. Y 3JIOBbIE U KOHTYPHBIE
YPaBHEHHS] MATHUTHOM LIETIH.

3. 3akoH annekTpoMarauTHoUM nHaykuuu. [IpaBumno Jlenna.
Cunsl JIopenna. Bzaumoneiicteue cui Jlopenna u Kynona.
WNuayuupoBanHas anekTpoaBrxkyias cuia (nainee — 2(C).
[IpaBuno npasoit pyku. 31C caMOMHAYKINK U
B3aUMOUHAYKIIUH.

OK1:IIK1.1;2.1




Pasznen 4. DinekTpuyecKkue menu nepeMeHHoro Toka 10
Tema 4.1. IIpakTnyeckoe 3aHATHE
Ocnosusle ceegenns o | 1. [lonyuenue cunycounansHoit 9JC. YpaBuenus u rpaduku
CHHYCOMIAJIBbHOM CUHYCOUJAIbHBIX BEJIMUMH. BEeKTOpHbBIE TUarpamMMel. OK 1; TIK 1.1;
JIeKTPUYECKOM ToKe. | JleHCTBYIOIAs U CPEIHSAA BEJIMYUHBI IEPEMEHHOTO TOKA. 21
DJIeMEeHThI U 2. llenu ¢ aKTUBHBIM CONPOTHUBIICHUEM, HHIYKTUBHOCTHIO, 2
napaMeTpsbl €MKOCTBI0, peaJIbHOW KaTyIIKOM, peabHbIM KOHIAEHCATOPOM.
JIEKTPUYECKHX Lierne
MepeMeHHOr0 TOKa
Tema 4.2. Conep:xanue y4eOHOro MaTepuasia
Pe3onanc B 1. Hepa3BerBnénHas 1enb C peajbHBIM KOHJIEHCATOPOM U
3JeKTPHYECKHUX HensixX peanibHOM  Kartymkoi. CxeMbl 3aMelleHus. BeKTopHbIe
qyarpaMMbl HaIpsHKEHUM, TPEYTOJbHUKUA COMPOTUBJIECHUN U
MoIHocTed. PesxxumMbl paboTel 1ienu. Pe3oHanc HampspkeHU.
BonnoBoe comnpotuBnenue. J{oopotHocTh KoHTypa. llemsb ¢ 5

NapajuleJIbHbIM COCAMHEHUEM PEAJIbHOr0 KOHJEHCATOpa W
peanbHOM KaTymkod. Cxembl 3amenieHusa. BekTopHble
IAAarpaMMbl  TOKOB, TPEYTrOJbHUKH MPOBOAUMOCTEN U
MotHocTed. Pexxumbl paboTel mnenu. Pe3oHaHnc TOKOB.
BoustHOBast mpoBOAMMOCTS.




Tema 4.3.
Tpéxda3ubie nenu

Conep:xanue y4eOHOro MaTepuasia

1. OGmue cBeaeHus o TpéxdasHpix cucremax. llomydenne
TpéxdazHon O[C.  Coenunenue «3BE3101» pu
CUMMETPUYHOU Harpy3ke. Da3Hble U TUHEWHBIC HAPSHKCHUS
u ToKHA. COeTMHEHUE «TPEYTOJIBbHUKOMY MPU CUMMETPUYHOM
Harpy3ke. Da3Hble W JMHEHHBIE HANPSIKEHUS U TOKHU.
MomHocTth.  OOmue  cBelieHusT O  HECUMMETPUYHBIX
Tpé€xda3zupix 1emsx. OCHOBHbIE MPUYMHBI  TOSBICHUS
HecuMMeTpun B Tpéx(as3Hblx cucremax. TpéxdasHbie
HECUMMETPUYHBIE 1IeMU MpU COCAUHEHUH HCTOYHUKA U
NpUEMHHUKA «3Be3101». CMenienne Hertpanu. Posbs HyneBoro
npoBojga. TpéxdasHple  HECUMMETpPUUYHBIE 1IEMKM  MpHU
COEIMHEHHUH NMPUEMHHUKA «TPEYroJIbHUKOMY. [lepemenHoe
BpAIIAONIEECs JIEKTPOMAarHUTHOE TOJIE.

OK 1; 11K 1.1;
2.1




Tema 4.4.

Ilepexoansbie
Npoueccsl B
JJIEKTPHYECKHUX Lensx

IIpakTH4eckoe 3aHsATHE

1. ITpumeHeHne CUMBOJIMYECKUN METOIA pacu€Ta
ANEKTPUYECKUX IENEN TEPEMEHHOTO TOKA.

2. UccnenoBaHue 1emy NEPEMEHHOTO TOKa C
NOCJIETOBATEIBHBIM COEIUHEHUEM aKTUBHOTO M PEAKTUBHOTO
AJIEMEHTOB, C NApAJJIEIIbHBIM COETMHEHUEM aKTUBHOIO U
PEaKTUBHOTO 3JIEMEHTOB.

3. UccnenoBanue 27eKTpUYECKOM IEMH IEPEMEHHOTO TOKa C
[OCJIENOBATENBHBIM U IAPAJJIEIIBHBIM COEJUHEHNUEM KaTYILIKH
MHAYKTUBHOCTH U KOHJIEHcaTopa. M3yueHne pe3oHaHca
HaIpsHKEHU, pe30HaHCa TOKA.

4. 3mepeHue napaMeTpoB HHAYKTUBHO CBSI3aHHBIX KaTyIIIEK.
5. UccnenoBanue TpéxpazHoil 1ienu npu COeTMHEHUU
MOTpeOUTENEHN «3BE3I0M» U «TPEYTOJIbHUKOM.

6. V3yueHue mepexoAHBIX MPOIECCOB 3apsiia U paspsaa
KOHJIEHCATOopA.

OK1;1IK 1.1;
2.1

Pa3nen 5. 3JI€KTpOHHLIe MaCCUBHBIC 1 AKTHUBHbLIC LICITN

Tema 5.1.

IlaccuBHBIC U
AKTHUBHbBIE
3JIEKTPOHHbBIE IEIH.

PuiIbTPHI

Conep:kaHue y4e0HOI0 MaTepHuaJia

1. OOmue cBeneHus O MACCUBHBIX M AKTUBHBIX JIEKTPOHHBIX
nensix. Ouiabtpbl. Tunel QuibtpoB. [lpuHuun paboThI
naccuBHbIX  (puibTpoB. IlpuHumMm  pabOThl  AKTUBHBIX
¢unbTpoB. [Ipumenenne GUIBLTPOB B CUIIOBBIX
DNEKTPUYECKUX LEIMAX W B PAAMODIEKTPOHHOW amnmaparype.
IIpomexyToyHas arrecTauus: Apyrue gopmMbl KOHTPOJIA

OK 1; 11K 1.1;
2.1

Pa3nen 6. ®u3nyecKkue 0CHOBBI NOJYNIPOBOIHUKOBBIX NIPUOOPOB




Tema 6.1.
iiekTpopu3nIecKue
CBOMCTBA
MOJIyIIPOBOIHNKOB

IIpakTH4eckoe 3aHATHE

1. DnexTpodusznyeckre CBONCTBA MOTYTIPOBOTHUKOB.
BHyTpeHnHsis cTpykTypa nosrynpoBogHuka. [lonstue
«KOBAJICHTHAs CBS3b» U €€ 0cO0eHHOCTh. CBOOOIHBIE
HOCHTEIIN 3apsi/ia B MOJIYIPOBOTHUKE, IOHSATUE «JIBIPKAY.
Co0cTBeHHas U MpUMECHast MPOBOAUMOCTb. BUbI mpuMecei.
3aBUCUMOCTH MPOBOAMMOCTH MPUMECHBIX MOTYITPOBOIHUKOB
OT TEMIIEPATYPHI.

2. TokM B IOJyIPOBOJAHUKAX: ApePoBbIN U TP Y3UOHHBIH.
HepaBHoBecHbIe HOCHUTENM 3apsiia B HOTYNPOBOHUKE. Bpems
KU3HU U CKOPOCTh PEKOMOUHAIIMN HEPABHOBECHBIX
HOCHUTEJIEH, CBA3b 3TUX MMAPAMETPOB C YACTOTHBIMU
CBOMCTBaMH TMOJIYIPOBOJTHUKOBBIX TPHOOPOB.

3. OCHOBHBIE TPYTIIHI YIEKTPUUECKUX KOHTAKTOB U
TpeboBanus K HUM. CBOMCTBA KOHTAKTA «IOJIYITPOBOTHUK-
NOJIYIIPOBOAHUK». DopMuUpoBaHUE p-N-niepexoa.
®duznueckue nporecchl. [HupuHa u noTeHIManbHbIN 0apbep
p-n-niepexoxa.

4. CpoiicTBa p-N-miepexoja Mpy HAJTUYUHA BHEIIHETO
HanpsbkeHus. [Ipsamoe u o0paTtHoe BKITIOUEHKE P-N-Tiepexoia.
du3nUecKHe MPOLECChl: ABICHUS NHKEKIUN U SKCTPAKIIUH
Hocutenel. BonpT-amnepHas xapakrepuctrka (BAX) p-n-
nepexona. [loustue «mmpoboii p-n-nepexoaa». Buast mpo6ost.
5. TemnepaTypHbie 1 4aCTOTHBIE CBOMCTBA P-N-TIEpeXo/ia.
Biusinue temneparypsl Ha BAX p-n-nepexona. bapbepnas u
i dy3rnoHHass EMKOCTh p-N-Tiepexo/ia, X BIUSIHHUE HA
YaCTOTHBIE CBOMCTBA P-M-NIEPEX0/a.

OK 1; 11K 1.1;
2.1




Paznea 7. [losrynpoBogHMKOBBIE IPUOOPHI

Tema 7.1. IIpakTHyeckoe 3aHATHE
IMoaynpoBoanukoBeie | 1. MccienoBanue XxapakTepUCTHKY U IApaMETPOB
JTHOBI MOJIYIIPOBOJHUKOBBIX JIUOJOB.
2. HccnepoBaHue — XapakTepUCTUKA M MApaMETpOB
CTaOMIIUTPOHA
Tema 7.2. IIpakTHyeckoe 3aHATHE
bunoasipusie u 1. VccnenoBanue XxapakTEpPUCTHK U apaMETPOB
IoJieBbIe OUMOJIIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 110 cxeme ¢ O0.
(YHunosipubIe) 2. UccnenoBanye XapaKTEPUCTHK U ITapaMETPOB
TPAHIUCTOPRI OUIIOJISIPHOTO TPaH3UCTOPA, BKIOUYEHHOTO 110 cxeme ¢ Ob.
3. UccnenoBanue XxapakTepUCTUK U ITapaMETPOB MOJIEBOTO
TPAH3UCTOPA € YIPABISIIOIINAM IIEpexXoa0oM o cxeme ¢ O3.
4. VccnenoBaHue XapakTEPUCTHK U ApaMETPOB MOJIEBOTO
tpan3ucropa MIII-cTpyKTypbl.
Tema 7.3. IIpakTnyeckoe 3aHATHE
Tupucropsi u 1. UccnenoBanue XxapakTepUCTUKU U TTapaMeTPOB TUPUCTOPA.
ONTOXJIEKTPOHHBIE | 2. VccrnenoBaHne XapaKTEPUCTUKU U TapaMeTpoB (HOTOIHO .

npuoopsI

OK1;IIK 1.1;
2.1




Pa3nen 8. OcHOBBI MUKP03JIEKTPOHUKH

Tema 8.1. Conep:xanue y4eOHOro MaTepuasia
HNurerpanbHbie 1. MecTo MUKPOAJIEKTPOHUKH B c(pepe BHICOKMX TEXHOJIOTHUH.
cxembl. OcnoBable | Knaccudukanuy naTerpanbHbix MUKpocxeMm. [ToHsTus
TMOHATHUA U THIBI «MHTErpalibHas cxema» u «cepus». Cucrema 0003HaUYCHHS OK1;IIK 1.1;
AHAJIOTOBBIX U ITU(POBBIX UHTETPATHHBIX CXEM. 2.1
2. OOmme TMOHATUS O TEXHOJOTUSX  W3TOTOBJICHUS
UHTErpajgbHbIX cXeM. OCOOEHHOCTH 3JIEMEHTOB TUIEHOYHBIX,
TUOPUIHBIX, TTOJTYIPOBOJHUKOBBIX HHTETPAIBHBIX CXEM.
AHaNIOrOBbIE  HMHTETpalibHble  CXEeMbl. DYHKIHOHAJIbHBIC
UHTErpajbHble MUKpOCXeMbl. OCOOEHHOCTH CXEMOTEXHUKHU.
[IprMeHeHnEe UHTETPAIBHBIX CXEM.
Pa3znen 9. Ycuwinrenu u reHepaTopbl
Tema 9.1. Conep:kaHue y4eOHOI0 MaTepHuaJia
JIEeKTPOHHbIE 1. O0wmue cBeneHus 00 NEKTPOHHBIX YCUIIUTENAX.
YCHJIUTEJIH U Knaccudukanus. OCHOBHBIE TEXHUYECKHE TOKA3ATEIH
YCHIHTEH ycwmTtesnen OK 1; IIK 1.1;
NEepEMEHHOT0 2. O6patnsie cBs3u (OC) B ycunutene. Bausaue OC Ha 2.1

HaNpAKCHUA U TOKA

OCHOBHBIE TIOKa3aTenu ycunurens. [loHsTie «ycToiMunBOCTb
YCUIIATEIIS

3. Ycunurens Hanpsbkenus. Kackan yeunenus. OOuiue
MIPUHIIMIIBI IOCTPOEHUS Kackaja ycuieHus. JlunaMmuueckue
XapaKTePUCTHKH, MX BUJIbI M Ha3HaYeHUs. [lonsTHe «paboyas




Toukay. CriocoObl 3aJ1aHNA MOJO0KEHU pad0Yei TOUKH.
PexxrMbl paboThl yCHIIUTEBHBIX 3JIEMEHTOB B CXEME.
MeTtoabl TeMIlepaTypHOI CTa0MIIM3aLMU [TOJI0KEHUS pabouei
TOYKHU

4. YcunutenbHbIe Kackabl Ha OUMOJIIPHOM TPAH3UCTOPE IO
cxeme ¢ O3, Ob u nonesoM Tpaniuctope no cxeme ¢ O3, OU.
[IpuHunBI MOCTpOCHUS. AHAIIU3 pabOTHI CXEM, Ha3HAYCHHE
AJIEMEHTOB

5. Ycunurenu momHoCTH. [IpMeHeHNE yCUTuTENeH.
TpeboBaHUA K YCUITUTENSAM MOITHOCTH. THIIBI U IPUHITUTIBI
MOCTPOEHUS KaCKaJ0B YCUIICHUS

6. MHorokackaubie ycuiautenau. OcOOEHHOCTH MOCTPOCHUS
cxeM. Mexkackannble cBsi3u. OCHOBHBIE PETYIUPOBKH B
YCUJIUTENAX. Y CUIIUTENN B UHTETPATILHOM UCIIOJTHEHUH.

IIpakTHyeckoe 3aHsATHE
1. UccrnenoBanue yCuMTeN sl HANPSHKEHUST 3BYKOBOM 4acTOTHI.
2. UccnenoBanue NBYXTaKTHOTO YCHITUTENSI MOIITHOCTH.

OK1;IIK 1.1;
2.1




Pasznen 10. UmnyJbcHble 1 1M poBbIe YCTPOICTBA

Tema 10.1.

JIEKTPOHHBIE KJIIOYH
u ¢popmMupoBaTen
HMILYJIbCOB.

Hudgposbie
yCTpPOHCTBA

Coaep:xkanue yueOHOro Marepuajia

1. OmnwucaHue CHUrHajIOB MW MPOIECCOB B HMITYJIbCHBIX
ycTpoiicTBax. [lapaMeTpbl 1 XapaKTEepUCTUKU UMITYJIbCOB.
OnexTpoHHble KMO4YW. Tumbl. TpaH3UCTOpHBIE  KIIFOYU.
DNEKTPOHHBIE KIIFOUU HA Pa3IMYHbIX Oa30BBIX 3JIEMEHTAX.
MeTozp! OBBILIEHUS] OBICTPOIECHCTBHSI ANEKTPOHHBIX KITFOUEH

@opmupoBaren  UMIYJIbCOB.  OrpaHnyuTenu
AMIUIATY 1B VMITYJIBCOB. Tpurrepsl KaK
OuncTaOuIIbHbBIE KIoud ¥ (opMUpOBaTENU
MMITYJIbCOB

3. Knaccudukanus uMITyJIbCHBIX TeHepaTopoB. IIpuHUHUIIBI
MOCTPOEHUsI M pPabOThl OCHOBHBIX THUIIOB HMITYJIbCHBIX
reHeparopoB. CrenuanbHble UMITYJIbCHbIE HHTETPAJIbHBIE

1. cxeMbl reHepaTopoB U TaiimepoB. OOIIKE CBEICHUS

0 UQPPOBBIX ycTpoicTBaX. TUIBIIHPPOBBIX

ycrpoiictB. KomOunamonnsie nudpossie

ycrpoiicta. [locnenoBarenbHbie IU(PPOBBIE YCTPOUCTBA.
IToustue «1udposbie aBToMaThl». [[pruMenenne mudpoBbIx
YCTPOMCTB

2.

OK1;IIK 1.1;
2.1




Pa3znen 11. UcTOYHMKM MUTAHUS U IPeodpa3oBaTe/u

2
Tema 11.1. Conep:kaHue y4eOHOT0 MaTepHUaJia OK1;IIK 1.1;
BLInpsiMHTeIH U 1. Ucrounuku nutanusa. Kiaccudukanus HCTOUHUKOB 5 2.1
npeoGpazoBaTeIH. MUATAHUA. CoctaB M OCHOBHBIE  MapaMeETpHI.
CTaduIu3aTopsl Bempsmurenu. Tunber  Beimpsmuteneid. HBEpTOpBHI.
HANPSKEHUS U Hp606pa30BaTeJH/I AlpsHKCHUA W YaCTOTHI. HpI/IHHI/IH
TOKA paboTsl. [IpumeHeHuenpeodpazoBaTeei.
2. Tumbl crabunm3atopoB. HasHaueHue CcTaOMIM3AaTOPOB.
JIuneitnple  crabmnmszaTopbl  HampsbkeHus. CTpyKTypHBbIE
cxembl. [lpuHnmn paboOThl JMHEHHBIX CTAOUIM3aTOPOB.
Nmnynbcubie  ctabmnuzatopel.  CTPYKTYpHBIE — CXEMBI,
PUHIIUI pabOThl, OCHOBHBIE OCOOEHHOCTH UMITYJILCHBIX
CTaOMIIN3aTOPOB.
KoncyabTanuu 2
IIpomesxkyTouHasi arTecTanus B Gopme 3K3aMeHa 10
Bcero: 50




3. YCJOBHUA PEAJIM3ALIMU YUYEBHOHN JUCHUILIVNHBI

3.1 TpeOoBanusi K MHUHHUMAJIBLHOMY MAaTEPUATbHO-TEXHUYECKOMY
o0ecreyeHN 0 00y4eHHUs M0 JUCHHUILINHE

[Ipu peanuzanuu oOpa3oBaTeIFHON MporpaMMbI IO HampaBieHUIO crneruaibHoctd 19.02.11
TexHonorus MPOAYKTOB NUTAaHUS M3 PACTUTEIBHOIO CHIPbS HCIOJIB3YIOTCS CIEAYIOLIUE
KOMITOHEHThI MaT€pUATIbHO-TEXHUYECKON 0a3bl 111 U3YUEHUS AUCIUTUIUHBI.

VYuebnas aynutropusa 38 u 18 Ha 30 mocamouHbIX MECT JJIsI IPOBEACHUS YUEeOHBIX 3aHATHN
BCeX BHIOB (B T.4. TMPAKTHUYECKOW TMOATOTOBKH OOYyYaIOIIUXCS), TPYMNIOBBIX U
WHJMBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOJSA M MPOMEXKYTOYHON aTTeCTaluH IO
anpecy yia. [IpsaumnukoBa .14 ctp. 6 yueOHslil kopmyc 21. IlepcoHanbHbIil KOMIBIOTED C
BBIXOJIOM B HMHTEpPHET, 3KpaH I MPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKH,
y4eOHBIC CTOJIbI, YUYEHUUYECKHE CTYJbsl, KJIaBHATypa, KOMIILIOTEpHAs MBI, HarJsIHbIC
ITI0COOMS, TTAKATHI

Jlexumonnsie aynuropun 31 m 15 -120 mocagounbsix mect. IlepcoHanbHBIN KOMIBIOTEP C
BBIXOJIOM B HMHTEPHET, DKpaH A MPOEKTOpa, JOCKAa MapKepHasi, MPOEKTOp, 2 KOJOHKH,
y4eOHBbIE CTOJIbI, YYCHHUYECKHE CTYJIbs, KJIABUATypa, KOMIBIOTEpPHAs MBIIlb, HATJISIHbIC
nocoOwus, MIakarel, CTeH bl 0 aapecy yi. [lpsaumnnkosa a.14 crp. 6 yueOHbIi Kopiyc 21.
[Tomemenue 7151 CaMOCTOSITENEHOM PaObOTHI 00YJAIOIIMXCS, AYAUTOPHS 6, C BBIXOJIOM B CETh
«/IHTEepHET» M JOCTYIIOM B DJJIEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHUBEPCUTETA : CTOJbl Y4YeHWYeckue — 6 mT., cTynbsi — 12. TexHuueckue cpencta
oOyueHus u matepualsl: [lepcoHaabHbIe KOMIBIOTEPHI C BHIXOJOM B MHTEPHET — 6 IIT.
[Tomemienne g caMoOCTOATENBHOW paldoThl oOydaromuxcsi — LleHTpanbHas HaydHas
oubnuorexka umenn H.UM. XKenesnoBa mo angpecy JlucrtBennuwunas amnes, 2, kopm. 1, —
YUTaJbHbIE-KOMITBIOTEPHBIE 3JTbI (Ha 50 MOCaTOYHBIX MECT) C BHIXOJIOM B HUHTEPHET.
IlepeyeHb HEOOXOAMMBIX KOMILIEKTOB JIMIEH3MOHHOI'O NMPOIPAMMHOIO o0ecnedyeHusl.
Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007),Onepannonnas cuctema Microsoft Windows 10, ZIP,
Google Chrome, Adobe Reader, Skype, Microsoft Office 365, AutuBupyc Kacnepckuid.

3.2. YueOHas juTepaTypa u pecypcbl HHGOPMAIMOHHO-00Pa30BaTeIbLHOI Cpeabl
YHHMBEPCHTETa, BKJKYasl NepevyeHb Y4eOHO-MeTOAUYeCKOro odecrmeveHHus 1Jisi
CAMOCTOAITEJIbHOI Pa00THI 00Y4aOUIUXCS 0 IMCHUILITIMHE.

OcHoBHas JiuTEeparypa:

1. KysoBkuH, B. A. DJeKTpOTEXHUKA M DJIGKTPOHUKA : YYEOHUK IS CPEIHETrO
npodeccuoHanbHoro obpazoBanusi / B. A. Kyszokun, B. B. ®umatroB. — Mocksa :
M3narenscTtBo  IOpaiitr, 2025. — 433 ¢. — (IlpodeccuonanbHoe 00pa3oBaHue). —

ISBN 978-5-534-17711-4. — Texct : snextponssiii / ObpazoBarenbhas miardopma FOpaiit
[cafiT]. — URL: https://urait.ru

2. EBnoxumoB, A. II. DOnexrponuka: ydeOHoe mnocobue / A. II. EBmokumon, P. A.
EBnoxumoB. — Bonrorpan : Bonrorpanckuit AV, 2021. — 116 ¢. — TekcT : 271eKTpOHHBIH



https://urait.ru/bcode/533600

/I Jlame : o1eKTpOHHO-OMONMMOTEYHass cucremMa. PexxuMm goctyma: Uit  aBTOPH3.
I10JIb30BaTENEH.
3. DneKTpuuecKue Ieny MEePeMEHHOTO TOKa: METOJNYECKHE YKa3aHHUs / COCTaBUTENN
B. A. CkopnsxoB [u ap.]. — Cankt-IletepOypr: CITOI'JITY, 2021. — 36 ¢. — Texkcr:
aNeKTpOHHBIN // JlaHb: 3JeKTPOHHO-OMOIMOTEUHas crucTeMa. PexuM JocTymna: i aBTOPH3.
IIOJIB30BATENEH
JlonoTHUTEeIbHBbIE HCTOYHUKH

1. HanunoB, U. A. Dnekrporexnuka B 2 4. Yacte | : yueGHOe mocobue s
cpennero npodeccuoHabHOTO oOpazoBanust / . A. JlanuioB. — 2-e u31., UCIIP. U JOI. —
Mocksa : M3gatensctBo FOpaiit, 2023. — 426 ¢. — (IIpodeccnonansaoe oOpazoBanme). —
ISBN 978-5-534-09567-8. — Tekct : anmektponubiii / DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455749

2. Hanunos, U. A. DOnexkrporexnuka B 2 4. Yacth 2 : ydyeOHOe mocoOue mis
cpenHero npodeccuoHanbHoro oopasosanus / . A. Jlanunos. — 2-e u3na., UCIp. ¥ JOIM. —
Mocksa : U3gatenbctBo FOpaiit, 2025. — 251 ¢. — (Ilpodeccuonansnoe oOpazoBanue). —
ISBN 978-5-534-09565-4. — Tekct : anektponubiii / DbC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/455750
Y4eOHO-MeTOAMYECKHE MATEPHAIbI:
1. Banoga, JI. B. Deutsch im Energiebereich : yue6noe nmocooue / JI. B. lBanoga.
— Openoypr: OI'Y, 2019. — 103 c. — ISBN 978-5-7410-2313-6. — TekcT: 37EKTPOHHBIHA
/I JlaHb: 3JIEKTPOHHO-OMONMOTEYHAs CHUCTeMa. PexuM JocTyma: Uil aBTOPH3.
IIOJIB30BATENEH.
2. DAeKTpUYEeCKre I MEPEMEHHOTO TOKa: METOUYECKHE YKa3aHUs / COCTAaBUTENN
B. A. Ckopusikos [u ap.]. — Cankr-Ilerepoypr: CITOIJITY, 2018. — 36 ¢. — Texkcr:
3NIeKTPOHHBIHN // JaHb: 3JeKTpOHHO-OMOIMOTEUHAs crcTeMa. PexuM JocTyma: JJis aBTOPH3.
MIOJIB30BATENEH.
HNHuTepHer - pecypcsl
1. Hayunas snekTponHas oudnuoreka «KubepJlenunkay - https://cyberleninka.ru/
2.CeteBas ayIeKTpoHHast OMOIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books
3.OnexkTpoHHo-O0ubanoreunasn cucrema PIAY-MCXA uM. K.A. Tumupssesa (naiee
3BC) caiit www.library.timacad.ru



https://urait.ru/bcode/455749
https://urait.ru/bcode/455750
http://www.library.timacad.ru/

4. KOHTPO.JIb Y1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JTACIHUATIIIVMHBI

4.1 ®opMbI U METOAbI KOHTPOJIA U OLIEHKHU Pe3yJbTATOB 00y4eHusl

Pe3yabTaTnl 00y4yeHus
(ocBOEHHbIE YMEHHs1, YCBOCHHbIE 3HAHUA)

®opMbI M1 METOIBI KOHTPOJISI
U OLIEHKH Pe3yJIbTaTOB
00y4eHust

OO0mue u npodeccuoHaIbHbIe KOMIIETEHIIUM:
OK 01 Bri6upath CITOCOOBI perieHus
npoeCCUOHATBHON ~ JIEATENPHOCTH  MPUMEHUTEIHHO
Pa3IMYHBIM KOHTEKCTaM;

INIK 1.1 OcymecTBiiaTh TEXHHYECKOE  OOCITYXHBaHUE
TEXHOJIOTUYECKOIO0  00OpyJOBaHMsSI  JJIsl  IPOU3BOJCTBA
MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhSI B COOTBETCTBUU
C OKCIUTyaTallUOHHOW JOKYMEHTAIHeH

I[IK 2.1 OcymecTBiare OpraHu3alMoHHOE OOecIeYeHne
MIPOU3BOJICTBA MPOAYKTOB MUTAHHS U3 PACTUTEIHLHOTO CHIPbS
Ha aBTOMAaTU3UPOBAHHBIX TEXHOJIOTUIECKUX JTMHHSAX.

3HaTh:

3a1a4
K

KJ1aCCU(DUKALINIO AIIEKTPOHHBIX IPUOOPOB, UX
YCTPOMCTBO U 00JIaCTh IPUMCHCHHS,

MCTOABI pacucTa U USMCPCHHUA OCHOBHBIX
[MapaMeTPOB JICKTPUUECKUX LIETIEH;

OCHOBHBIC 3aKOHBI 3JICKTPOTCXHUKH,

OCHOBHBI€ ITPaBUJIa KCILTyaTalli1
PIIEKTPOOOOPYIOBAHUS U METOABI U3MEPEHUS DIIEKTPUIESCKHIX
BCIMYNH;

OCHOBBI TEOPUU DIIEKTPUYECKUX MAIIVH, TPUHIIUI
PabOThl TUIIOBBIX JEKTPUUECKUX YCTPOICTB;

IIapaMeTpsl JIEKTPUUECKUX CXEM U €IUHULBI UX
M3MEpEHUs; TPUHIIUIT BEIOOpA IEKTPUUECKUX U DJIEKTPOHHBIX
prOOpOB;

MPUHIIUIBI COCTABIICHUS MPOCTHIX AIEKTPUUECKUX
Y SJIEKTPOHHBIX LIETICH;

CIIOCOOBI MTOJIYYEHHUS, IEPEIayy U UCII0JIb30BAHUS
PIIEKTPUYECKON YHEPTUU;

YCTPOMCTBO, MPUHIIUI JEHCTBUS U OCHOBHbBIE
XapaKTePUCTHKU IIIEKTPOTEXHUUECKUX MPUOOPOB;

OCHOBBI (1)I/I3I/I‘~IGCKI/IX MMponeccCoOB B IPOBOAHHKAX,
MOJIYIIPOBOAHUKAX U JUIJICKTPUKAX;

XapaKTEPUCTUKU U MTapaMeTPhl DJIEKTPUUECKUX U
MAarHUTHBIX ITOJIEH, TapaMeTPhl Pa3INYHBIX AIEKTPUUECKUX
Herei

Ymers:

BBIOMpATH JEKTPUUECKUE, FTIEKTPOHHBIE TPUOOPHI
1 DJIEKTPOOOOPYIOBAHHE;

IIpaBUJIBHO 9KCILTYaTUpPOBATh

Texynuii KOHTPOJIb:

- OIIPOC YCTHBI;

- TECTUPOBAHUE;

- BBIIIOJIHEHNE IPAKTUUECKON PaboThI

O1eHKa pe3yIbTaTOB BBIMOTHEHUS
CaMOCTOSITETILHOM paboThI

[IpomesxyTodHas artectamnus B popme:
3 cemecTp- apyrue GopMbI KOHTPOIIS
4 ceMecTp —dK3aMeH

Meroa MpoBEACHUSI IPOMEKYTOUHOM
aTTecTanuu 4 ceMecTpa: BBIIOJHEHHE
KOMILJIEKCHOI'O 33JIaHUs




HIIEKTPOOOOPYJOBaHHE M MEXaHM3Mbl TIepeaud  JBIDKCHHUS
TEXHOJIOTMYECKUX MAILUH U alaparos;

— IIPOU3BOJIUTH PACYETHI IPOCTBIX JIIEKTPUYECKUX
HeTIeit;

- pacCUUTHIBaTh IapaMmeTpsl pa3IM4YHbIX
DIIEKTPUYECKUX LIETIEN U CXEM;

- CHUMAaTh [IOKa3aHUs u T10JIB30BAThCS
HIIEKTPOM3MEPUTEIBHBIMU IPUOOPAMU U IPUCIIOCOOICHUSMU
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