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1.0BIIASI XAPAKTEPUCTHKA PABOYE IPOTPAMMBI YUYEBHOW
JACTOUTIIAHBI

1.1.00sacTh IPpUMeEHEHUsI HIPOTrPaAMMBbI
Pabouas mporpaMma SBIISIETCS YaCThIO MPOTPAMMbl TOATOTOBKH CIICIIUATHCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBuu ¢ ®I'OC CIIO no cnenuansuoct 19.02.11
TexHoI0THs MPOYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPHSI.
1.2.MecTto mucuumiunbl B cTpykrype IHIICC3
YyebHas AUCHMIUIMHA OTHOCUTCS K oOuenpodeccuoHaIbHOMY LHMKIY B CTPYKTYpe
IPOrpaMMBbI MOATOTOBKH CIIELUATHCTOB CPETHETO 3BEHA.
1.3 lesin 1 TpeOOBaHUSA K pe3yJibTaTaM OCBOEHUSI AU CIUTIIHHBI
W3ydeHne AMCUMIUIMHBI HAMpaBiIeHO Ha (HOpMHpOBaHHE OOIIUX U MPOPECCHOHATBHBIX
KOMIIETEHITUM:

OK 01 BriOupatb criocoOsl peleHus 3aa4 npopecCuoHalbHON NeATeTbHOCTH

MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

[1K 1.1 OcyiecTBisITh TEXHUUECKOE 00CITYKMBaHUE TEXHOJIOTUYECKOT0 000pyA0BAHNUS

JUTSl IPOM3BOJICTBA MTPOTYKTOB MUTAHUS U3 PACTUTENBHOTO ChIPhSl B COOTBETCTBUU C

AKCIUTYaTallMOHHOM TOKYMEHTAUEN

ITIK 2.1 Ocy1iecTBisITh OpraHu3alMOHHOE 00ecTieYeHUEe MTPOU3BOJICTBA IPOITYKTOB

MUTaHUS U3 PACTUTEIILHOTO ChIPbS HA ABTOMATU3UPOBAHHBIX TEXHOJOTUUECKUX JIMHUSX.

B pe3ynbrate 0CBOCHUS TUCIMIUIMHBI 00Y4YalOIIUACS JOIKEH YMETh.

— BBIOMPATH AIEKTPUUECKUE, DIEKTPOHHBIE MPUOOPHI U 3JIEKTPOOOOPYJOBAHUE;

- MPaBUJIBLHO JKCIUTyaTHUPOBATh SJIEKTPOOOOPYJAOBAaHME W MEXaHU3MBI TEpelayvu
JBH>KEHUSI TEXHOJIOTMYECKUX MAIIMH U allapaToB;

— MPOU3BOIUTH PACUYETHI MPOCTHIX IJIEKTPUUECKUX LETIEH;

— pPacCUUTHIBATh MAPAMETPHI PA3JIMUHBIX JIEKTPUUECKUX LIETIEH U CXEM;

— CHUMAaTh TOKAa3aHHWS M TMOJb30BATHCS 3JIEKTPOU3MEPUTENbHBIMU MPUOOpaMU U
MPUCTIOCOOICHUSIMU

B pesynbrate ocBOCHUS AUCIUILUIMHBI O0YYaIOIIHIACS TIOJDKEH 3HATD.

— KJ1acCU(HUKAIMIO SJIEKTPOHHBIX IPUOOPOB, UX YCTPOUCTBO U 00JIACTH
MIPUMEHEHUS;

— METO/Ibl pacueTa U U3MEPEHUsI OCHOBHBIX NTAPaAMETPOB INEKTPUUECKUX LIETIEH;

- OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKU;

- OCHOBHBIE TTPaBUJIa SKCIUTyaTaIlMU JIEKTPOOOOPYI0BAHUS U METObI U3MEPECHHUS
ANEKTPUUYECKUX BEIUYMH;

- OCHOBBI TEOPUHU DJIEKTPUUCCKUX MAIIUH, TPUHIIUI PAOOThI TUTIOBBIX
DIEKTPUYECKUX YCTPOUCTB;

- napaMeTphl AIEKTPUICCKUX CXEM U €IMHUIIBI UX U3MEPEHUS; IPUHITUIT BEIOOpa
IEKTPUUECKUX U AJICKTPOHHBIX MPUOOPOB;

— MPUHLIUTBI COCTABIICHHS IPOCTHIX JIEKTPUUECKHUX U AJICKTPOHHBIX IENEH;

- CIOCOOBI MOTYYEHUS, IEPEIaYu U UCTIOJIb30BAHUS JJIEKTPUUECKON SHEPTUU;

- YCTPOMCTBO, MPUHITUII JEHCTBUS U OCHOBHBIE XapaKTEPUCTUKHI
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AIIEKTPOTEXHUYECKUX TPUOOPOB;

- OCHOBBI (PU3MUECKHUX MPOIECCOB B MPOBOAHHUKAX, TOTYIPOBOIHUKAX U
TUDJIEKTPUKAX;

- XapaKTEPUCTUKH U MapaMeTPhl AEKTPUUECKUX U MATHUTHBIX NOJIEH, TapaMeTPhI
Pa3IUYHBIX 3JIEKTPUUYECKUX LEnel

1.4.Ko/1M4ecTBO 4aCOB HA OCBOEHHE MPOTrPaAMMbI THUCIUTLTHHbI
MaxkcumanbHON yueOHOM Harpy3ku oOyyaromierocs: - 50 gacos.



2.CTPYKTYPA U COJIEP)KAHUE YYEBHOU JJUCIHUTIJIUHBI

2.1.00beM y4eOHO# TMCUMILINHBI U BUIbI Y4eOHOH padoThl

Bup yueOHol padoThI Oo6bem yacos

O0bem o0pa3oBaTeIbHOM POrPaMMbl 50

B TOM 4HUCIJIC:

TEOpETHUECKOe O0yUeHUe 18
PAKTUYECKUE 3aHATHS 18
caMOCTOsITeNIbHAs paboTa 2
KOHCYJIbTALUS 2
IPOMEKYTOYHAs arTecTanus B popme apyrue Gpopmbl KoHTpoIrs (3 10

cemectp); fk3amena (4 cemectp)




2.2. TemaTu4eckuii JIaH U co/iepkaHue YUeOHOU JUCHUITIMHBI «JJIEKTPOTEXHUKA U JJIEKTPOHHAS TEXHUKA»

HaumenoBanue Conep:xkanue y4eOHOro MmaTepuaJia, JadopaTopHbie O0bem Koabi YpoBeHb
pa3iesioB U TeM padoThI M IPAKTUYECKNE 3aAHATHSA, CAMOCTOATEIbHAS YacoB | KOMIIETEHIIHI, yCBOEHUS
padoTa o0yualmmxcs, KypcoBasi padora (IIpoeKT) (popMupoBanuio
KOTOPbIX
CIoco0CTBYyeT
3JIEeMEHT
NporpaMmblI
1 2 3 4 5
Pazjnen 1. Dnekrpuyeckoe noJje 4
Tema 1.1. Coaep:xanue yueOHOro marepuaJjia
1. DnekTpUYecKoe MOJie U €ro OCHOBHBIE XAPAKTEPUCTHUKH.
IIpoBoaHMKH H 3akon  Kynona.  JlusnekTpuyeckas  NPOHUIIAEMOCTD.
JAUDJIEKTPUKH B HaHpH)KéHHOCTI) H ITIOTCHIHAJI DJICKTPHUYCCKOT'O ITO0JIA.
3JIEKTPHYECKOM I10JI€. OKBHUMNOTEHIMATIbHBIE TOBEPXHOCTH. DIIeKTpUYECKasi EMKOCTb.
JNexTpHUECKH TOK Konnencatopel. O6mas €MKOCTh TIPU MOCIEI0BATEILHOM U
napajijIeIbHOM CO€IMHEHUUKOHIEHCATOPOB. 2 1
2. O6mue cBeacHus o0 snekTpuueckoM Toke. Cuila Toka. OK 1; TIK 1.1;
[110THOCTB 3JIEKTPUYECKOTO TOKA. 2.1
CamocrosiTesibHas padoTa 00y4aroIIMXCH
1. Pemienne 3amay Ha pacy€T SJEKTPUUYECKUX MOJIEH MO
3aJlaHHBIM  [apaMeTpaMm; pelieHue 3ajJad  Ha  pacyér 2 3
ANEKTPUYECKUX  IeNe ¢ pa3jIu4yHbiM  COCJAMHEHUEM
KOHJIEHCATOPOB.

2. [loaroToBka pedepatoB U JOKIAJ0B [0 TEME pasjena




Pa3znen 2. BHGKTqueCKHe ey NMoCTOAHHOI0O TOKA

Tema 2.1.
IIpocTbie U CII0KHBbIE
JJIEKTPHYECKHE e

MOCTOSIHHOTO TOKA

1. DxkcnepuMeHTalbHas MpoBepKa 3akoHa Oma.

2. BrITIoTHEHHE U3MEPEHUH OTEHITNAIOB B AJICKTPUICCKON
IETH, TOCTPOCHHE MOTESHIIMAIBHOMN JUarpaMMal.

3. U3ydenue pacnpeneneHus TOKOB M HAMIPSHKEHUS TPH
MOCJIEI0BATEIIbHOM U MAPAIIJIEIbHOM COCIMHEHUSIX
PE3UCTOPOB.

4. N3yuenue pacnpeieseHuss TOKOB M HAMPSHKCHUS TPU
CMEIIIaHHOM COEJIMHEHUHN PE3UCTOPOB.

5. M3yuenune 3akoHoB Kupxroda /111 MHOTOKOHTYPHBIX
LICTICH.

6. OnpITHAS IPOBEpPKA MPUHITUTIA HATO)KCHHS TOKOB.

7. OnpITHAS IIPOBCPKa MCTOAA DKBUBAJICHTHOI'O I'CHCpATOpa.

OK1:1IK1.1; 2.1

Pa3nen 3. MaraurHoe moJie




Tema 3.1.
MarauTHble Henu 1
JIEKTPOMATHUTHASA

HHAYKIUSA

IIpakTnyeckoe 3aHsTHE

1. OcHOBHBIE TApaMETPhI, XapaKTEPU3YIOIINE MArHUTHOE
nosie. 3akoH Ammnepa. 3akoH bruo — Caapa. Hupkynsnus
MarHUTHOM MHAYKIMHU. MaraHuTHbIE TOJIsl MPSIMOro TPOBO/IA,

KOJIBLIEBOM U MJIMHAPUYECKON KaTyleK. MarHUTHBIN ITOTOK.
MarauTHoe notokocuerieHue. THI1yKTHBHOCTh COOCTBEHHAs
Y B3aMMHasi. MarHUTHbIE CBOMCTBA BELIECTBA.
Hanpssk€HHOCTP MArHUTHOTO TOJIS. 3AKOH ITOJIHOTO TOKA.
SIBnIeHHE MarHUTHOTO TUCTEPE3HCA.

2. MarnuTHble 1ienu. Pacuér Hepa3BeTBIEHHON OTHOPOTHOM
MAarHUTHOU Llenu. MarHuTHOE COMTPOTUBIICHUE.
Maruntonsmxymas cuiia. Pacdér pa3BeTBIE€HHOM
OJIHOPOJHOM MAarHUTHOM LIETH. Y 3JI0BbIE U KOHTYPHBIE
YpaBHEHUSI MarHUTHOM LIETIH.

3. 3akoH anekTpoMarauTHOW nHAyKuH. [IpaBumo Jlenma.
Cunnl JIopenua. BzaumopeiictBue cuit Jlopenna u Kysnona.
WNuayuupoBanHas 3iekTpoaBmkyas cuna (nanee — I3C).
[IpaBuno npasoi pyku. 91C caMOMHIYKIIMH U
B3aUMOMHAYKIIUH.

OK1;IIK1.1;2.1




Pa3znen 4. DunekTpuyeckne Henu nepeMeHHOro Toka 10
Tema 4.1. IIpakTHYeckoe 3aHATHE
OcnoBuble cBenenusi o | 1. [Tonyuenne cunycounanbaoit /IC. YpaBHenus u rpaguku
CHHYCOHJIAJIBbHOM CUHYCOUJAIbHBIX BEJIMYHNH. BEKTOpHBIE AMarpaMMBl. OK 1:TIK 1.1;
3JIEKTPUYECKOM TOKe. | JIelCTBYyIOIas U CpeaHssd BEIIMUYUHBI [IEPEMEHHOIO TOKA. 2.1
DJIeMEeHTBbI H 2. llenu ¢ akTUBHBIM CONTPOTUBIIEHUEM, UHTYKTUBHOCTHIO, 2
napaMerpbl €MKOCTBIO, pEaIbHOM KATYIIKOW, PEaIbHBIM KOHJECHCATOPOM.
3JIEKTPUYECKHX Lenei
NepeMEeHHOI0 TOKa
Tema 4.2. Copaepxanue yueOHOro MaTepuaJia
Pe3onanc B 1. Hepa3BeTBn€éHHasg 1enb C peajlbHbIM KOHJIEHCATOPOM U
3JIeKTPHUIECKHX IEMsIX peanibHOM  Kartymkoi. CxeMmbl 3amelleHus. BeKTopHbIe
JIAarpaMMbl HaIpsKECHUW, TPEYTOJBHUKHA COMPOTHUBJIECHUN M
MomHocTel. Pexxumbl paboThl 1ienu. Pe3oHanc HanpsbKeHUu.
BonnoBoe comporusnenne. {oOporHocth koHTypa. Llemb ¢ 5

NapajuleJIbHbIM COCAMHEHUEM PEAIbHOr0 KOHJEHCATOpa H
peanbHOM KaTymkod. Cxembl 3amenieHusa. BekTopHbie
IAarpaMMbl  TOKOB, TPEYTrOJIbHHKH MPOBOAUMOCTEN U
MoIHocTed. Pexxumbl paboTel 1enu. Pe3oHanc TOKOB.
BousiHOBas npOBOAMMOCTS.




Tema 4.3.
Tpéxdaszubie nenu

Conep:xanue y4eOHOro MaTepuaJjia

1. O0umwme cBenenus o Tpéxdaszupix cucremax. [lomydenue
tpé€xdasznort  DJIC.  CoenuHeHmE «3BE3JI0M»  mOpH
CUMMETPUYHOU Harpyske. Pa3Hble U JTMHEWHBIE HANPSKECHUS
1 ToKA. COEIMHEHNE «TPEYTOJbHUKOM) MPU CUMMETPUUHON
Harpy3ke. DasHple W JIMHEHHBIE HANPSDKEHUS W TOKW.
MomHocts. OOmme  cBeleHUss O  HECUMMETPHYHBIX
Tpéx¢azupix 1ensXx. OCHOBHbIE NPUYUHBI  IOSBICHUSA
HeCUMMETpuu B Tpéx(dasHbix cucremax. Tpéxdasnbie
HECUMMETPUYHBIE I1I€NU IPU COCJUHEHUU MCTOYHUKA U
npu€MHHUKA «3Be310i». CMelenne HelTpain. Ponb HyaeBoro
npoBoaa. TpéxdasHple HECUMMETpUYHbIE LENU MpU
COEIMHEHHH MPUEMHHUKA «TPEYroJbHUKOMY. [lepemenHoe
BpalIaIOLIEecs JIIEKTPOMAarHUTHOE MOJIE.

OK 1;IIK 1.1;
2.1
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Tema 4.4.
Ilepexoansbie
npoueccol B

3JIEKTPUYECKHX LensxX

IIpakTH4yeckoe 3aHsiTHE

1. ITpumeHeHne CUMBOJIMYECKHI METOAa pacuéra
ANEKTPUYECKUX LIETIEN MEPEMEHHOTO TOKA.

2. UccnenoBaHue 1enu NepeMEHHOT0 TOKA C

MOCJIe1I0BATEIIbHBIM COCIMHEHUEM aKTUBHOTO M PEAKTUBHOTO
AJIEMEHTOB, C MapalJIeIbHBIM COCIMHEHUEM aKTHBHOTO U
PEaKTUBHOTO 3JIEMEHTOB.

3. UccnenoBanue 3eKTPUUIECKOM TIEMTH TIEPEMEHHOTO TOKA ¢
MIOCJICIOBATEILHBIM U TIApaJICIIbHBIM COSTMHEHNEM KaTYIIKH
WHIYKTUBHOCTH M KOHeHcaTopa. M3ydueHue pe3oHaHca
HaIPsDKCHHM, pe30HaHCca TOKa.

4. IamepeHue mapaMeTpoB HHIYKTUBHO CBSI3aHHBIX KaTYIIICK.
5. UccnenoBanue TpéxdazHoi Lienu MpU COETUHEHUH
OTpEeOUTENICH «3BE3/10M» U «TPEYTOJIbHUKOM.

6. M3ydeHue mepexoJHBIX MPOIECCOB 3apsaa M paspsjaa
KOHJICHCATOpA.

OK 1;IIK 1.1;
2.1

Pa3jies 5. DiieKTpOHHBbIE NACCUBHbIE U AKTHUBHbBIE HENH

Tema 5.1.

IlaccuBHBIC U
AKTHBHBIE
3JIEKTPOHHbBIE LEIH.

DOUIbTPHI

Copaepxanue yueOHOro MaTepuaJia

1. O6Gmme cBeieHHsI O MACCUBHBIX M aKTUBHBIX 3JIEKTPOHHBIX
uensax. @unptpel. Tunsl ¢QuiabtpoB. I[lpuHnmn padoTel
nacCMBHBIX  QuibTpoB. [lpuHimmm  paboOThl  aKTUBHBIX
¢unbTpoB. [Ipumenenre GUIBTPOB B CHIIOBBIX
ANEKTPUUECKUX LENSAX W B PagUOdIEKTPOHHOM amnmaparype.
IIpomexyTouHas arrectauus: Apyrue ¢GopmMsbl KOHTPOJIsI

OK 1;IIK 1.1;
2.1

Pa3nen 6. ®u3nyeckue 0CHOBBI MOJIYNTPOBOIHUKOBBIX NPHOOPOB
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Tema 6.1.
JuiekTpoduznueckune
CBOIICTBA
MOJIYNPOBOIHUKOB

IIpakTH4eckoe 3aHsITHE

1. DnexTpodusznyeckue CBOMCTBA MOIYIPOBOIHUKOB.
BryTpenHss cTpyKTypa nosnynpoBogsuka. [lonsarue
«KOBaJICHTHas CBSI3b» U €€ 0c00eHHOCTh. CBOOOIHBIE
HOCHTEIIN 3apsija B IIOJYIPOBOJHUKE, IOHATHE «IABIPKAY.
CobcTBeHHas U IPUMECHAs TPOBOAMMOCTh. Buabl npumMeceit.
3aBUCUMOCTH MTPOBOJIMMOCTH MPUMECHBIX MOJYPOBOJHUKOB
OT TEMIIEPATYPHI.

2. Toku B MOTYIIPOBOAHHUKAX: TPePoBbIN 1 U PYy3HOHHBIA.
HepaBHOBecHbIE HOCUTENH 3apsi/ia B OJYyNPOBOAHUKE. Bpems
KU3HHU U CKOPOCTh PEKOMOMHAIINY HEPABHOBECHBIX
HOCHTEJIEH, CBSA3b 3TUX MAPaMETPOB C YACTOTHBIMHU
CBOMCTBaMHM MOIYIIPOBOAHUKOBBIX TPUOOPOB.

3. OCHOBHBIE TPYMIIHI TEKTPHUECKUX KOHTAKTOB U
TpeboBaHus K HUM. CBOMCTBA KOHTAKTa «IOJYTPOBOAHUK-
MOIYNIPOBOAHUKY. DopMupoBaHuEe p-N-TIEPEXOA.
®uznueckue npoueccol. [llnprna u noTeHMaNbHBINA Oapbep
p-n-nepexona.

4. CBoiicTBa p-N-nepexo/ia Npy HATMYUH BHEIIHETO
HanpspkeHus. [Ipsimoe u 0OpaTHOE BKIIIOUEHHE P-N-TIepexoa.
@u3nYeCKHe MPOLECCHI: SIBICHUS MHXXEKIUU U IKCTPaKUUU
Hocutenel. BonbT-amnepHas xapakrepuctuka (BAX) p-n-
nepexopa. [lonsitue «mpo6oit p-n-nepexoaa». Buasr mpobos.
5. TemmneparypHble U YacCTOTHBIE CBOICTBA P-N-mepexoja.
Biustnue temneparypsl Ha BAX p-n-nepexona. bapbepnas u
mudy3rnonHas EMKOCTh P-N-TIEpexo/1a, X BIUSHUE Ha
YaCTOTHBIE CBOMCTBA p-II-NIEPEX0a.

OK1;1IK 1.1;
2.1
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Paspnen /. IlonynpoBoaHUKOBBIE IPUOOPHI

Tema 7.1. IIpakTH4eckoe 3aHsATHE
IMoaynpoBoguukoBbie | 1. MccnenoBanre XxapakTepuCTUKH U TapaMETPOB
JTHOABI ITOJIyITPOBOJJHUKOBBIX JTHOJOB.
2. HccnemoBanme  XapakTEepUCTUKM U TapamMeTpOB
CTaOMIUTPOHA
Tema 7.2. IIpakTH4eckoe 3aHsATHE
bunoasipubie u 1. WccnenoBanue XapakKTepUCTUK U TapaMETPOB
I0JIEBbIE OUTIOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 10 cxeme ¢ O3,
(YHunoasipubie) 2. UccnenoBanre XapakTeEPUCTUK U IAPAMETPOB
TPAH3HCTOPEI OUIOJISIPHOTO TPAH3UCTOPA, BKIIOUEHHOTO 110 cxeme ¢ OBb.
3. UccnenoBanue xapakTEPUCTHK U TAPAMETPOB TIOJIEBOTO
TPaH3UCTOPA C YIPABJIAIOMINM IIepexoaoM 1o cxeme ¢ O3.
4. HccnenoBaHue XapaKTEPUCTUK U TAPAMETPOB MOJIEBOTO
Tpan3uctopa MJIII-cTpyKTyphl.
Tema 7.3. IIpakTHyeckoe 3aHsTHE
Tupucropsl u 1. UccnenoBanue XapakKTepUCTUKHU U TAPAMETPOB TUPUCTOPA.
ONTOJJIEKTPOHHBIE | 2. VccrnenoBanue XapaKTepUCTUKU U ITapaMeTpoB (hOToIuoa.
npudopsbI

OK1;1IK 1.1;
2.1
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Pa3nes 8. OCHOBBI MUKPO03JIEKTPOHHKH

Tema 8.1.

HNurerpanbubie
cxembl. OCHOBHBIE

Conep:xkanue yue0HOro Mmarepuasa

1. MecTo MUKPO3JIEKTPOHUKH B c(hepe BHICOKUX TEXHOJIOTHM.
Knaccudukanuu naTerpasbHbix MUkpocxem. [lonstus

MOHATHUSA U TUIBI «MHTErpalibHas cxema» U «cepus». Cucrema o003HaUCHUS OK 1;IIK 1.1;
aHAJIOTOBBIX U LU(POBBIX UHTETPATBHBIX CXEM. 2.1
2. OOmue TMOHATHS O TEXHOJOTHUAX  H3TOTOBJICHHS
UHTErpajgbHbIX cXeM. OCOOEHHOCTH AJIEMEHTOB IUIEHOYHBIX,
TUOPUIHBIX, MTOTYTPOBOHUKOBBIX HHTEIPATIBHBIX CXEM.
AHAJIOTOBbIE ~ HMHTETpajibHble CXEMbl. DYHKIIMOHAIbHBIE
UHTErpajbHble MUKPOCXeMbl. OCOOCHHOCTH CXEMOTEXHHUKH.
[IpriMmeHeHNE UHTETPAIBHBIX CXEM.
Pa3nen 9. Yceunurenn u reHepaTopbl
Tema 9.1. Copaepxanue yueOHOro MaTepuaJia

DJIeKTPOHHbBIE 1. O6mume cBenenus 00 MEKTPOHHBIX YCUIIUTESIX.

YCHIINTEIN U Knaccudukanus. OCHOBHBbIE TEXHHUECKHE TTOKA3aTEIN

YCHJIINTEIHN YCUWINTENEN OK 1:TIK 1.1;

NepeMeHHOoro 2. O6patasie cBs3u (OC) B yecunurtene. Bmusane OC Ha 21

HaNpAKCHUA U TOKA

OCHOBHBIE TIOKa3atenu ycunutens. [[oHsTie «yCTOMYMBOCTD
YCUITUTES

3. Ycewnurens Hanpsokenus. Kackan yeunenust. Oomue
MPUHIIUIIBI TOCTPOCHUS Kackajia ycuiaeHus. J{nnaMmudeckue
XapaKTePUCTHKH, MX BUJIbI K Ha3HaueHUs. [lonsaTre «paboyas
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Touka». CriocoObl 3a/1aHuUs MOJI0KEHUS paboydel TOUKH.
PexxrMbl pabOoThl YCUITUTENBHBIX JIEMEHTOB B CXEME.
MeTop1 TEMIIEpATYpPHON CTAOMIU3AIIMH TOJ0XKEHHS paboueit
TOYKHU

4. YcunurenbHble KaCKaJbl Ha OUTIOJISIPHOM TPAH3UCTOPE IO
cxeme ¢ O3, Ob u noneBoM Tpanzuctope no cxeme ¢ O3, OU.
[IpuHunEl MOCcTpoeHUs. AHANINU3 pabOTHl CXEM, Ha3HAYCHHE
AJIEMEHTOB

5. Yeunurenu MomHocTU. [I[puMeHeHre yeunuTenen.
TpeGoBaHUs K yCUIIUTENSIM MOIIHOCTH. TUIIBI M PUHLIUTIBI
MOCTPOEHUS KACKaJ0B YCUIICHUS

6. MHuorokackamubeie ycwmnteau. OcoOEHHOCTH TTOCTPOCHUS
cxeM. MexkackagHble cBsi3H. OCHOBHBIE PETYJINPOBKHY B
YCUWIIMTEIAX. Y CHIINTEIN B UHTETPAIIBHOM HUCIIOJIHEHHUU.

I[IpakTHyeckoe 3aHsATHE
1. UccnenoBanue yCUIUTENS HAMPSXKEHUS 3BYKOBOM YaCTOTHI.
2. UccnenoBanue qBYXTaKTHOTO YCUITUTEIIS MOIITHOCTH.

OK 1;IIK 1.1;
2.1
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Pa3nen 10. UmnyabcHble u nugpoBbie yeTpoiicTBa

Tema 10.1.

JJIEKTPOHHBbIE KJIIOYH
u ¢popmMupoBaTeH
HMITYJIbCOB.

Hugposbie
yCTpoiicTBa

Conep:xanue y4yeOHOro MaTepuajia

1. Onwucanue CHUTHAJIOB MW MPOLUECCOB B HMITYJIbCHBIX
ycrpoucTBax. [lapaMeTpsl 1 XapakTEpUCTUKU UMITYJIbCOB.
OneKkTpoHHbIE KItOUM. Tunel. TpaH3UCTOPHBIE —KIIOYH.
DJEKTPOHHBIC KIIOYU HAa PA3IMYHbBIX Oa30BBIX 3JIEMEHTAX.
MeTobl NOBBIIICHUS OBICTPOACHCTBUS SJIEKTPOHHBIX KITFOUEH
@opMupoBaTeNM  UMIYJIbCOB.  OrpaHuyduTenu

AMIUTUTY/IBI UMITYJIbCOB. Tpurrepst KaK
OouctabunpHple  KIOYM U (HOpMHUpPOBATETU
UMITYJIbCOB

3. Krnaccuduxkaius uMITyJIbCHBIX TeHepaTopoB. I[IpuHIIUIIBI
OCTPOEHUSI W PabOThl OCHOBHBIX THIIOB HWMITYJIbCHBIX
reHepaTopoB. CriellMalIbHbIE UMITYJIbCHBIE UHTETPAIbHBIC

1. cxeMbl reHepaTopoB U TaiimMepoB. OOIIKE CBeACHUS

0 IU(POBBIX ycTpoicTBaX. TUNBIITUGPOBBIX

ycrpoiicTB. KomObuHanmonusie nndpoBbie

ycrpoiicta. [locnenoBarenbHbie IU(PPOBBIE YCTPOUCTBA.
[Tonsitue «iudponsie aBTOMaTHDY. [IpuMenenue mudpoBbIX
YCTPOWCTB

2.

OK1;1IK 1.1;
2.1
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Pazgen 11. UcTouHuKH MUTAHKUS U IPe0OpPa30BaATEIN

2
Tema 11.1. Conep:xkanue yue0HOro Mmarepuasa OK 1;IIK 1.1,
BLInpsiMHTeIH U 1. Ucrounnku nutanus. Knaccudukamms HCTOYHUKOB 5 2.1
HpeoﬁpagoBaTeﬂH. IINTAaHUA. CocraB nu OCHOBHBIC mapaMcETpBhl.
CTaduan3aTopsl Bemmpsmutenu. Tumnsl  BempsMmutened. HBEpTOpSL.
HANPSKEHU U Hp606pa30BaTeHI/I alIpsKCHUA W 4aCTOTBHI. HpI/IHHI/IH
TOKA paboTsl. [IpumeHenuenpeoopazoBaTenei.
2. Tumsl crabunmzatopoB. Ha3naueHune cTabUIU3aTOPOB.
Jluneitnpie  crabmnmzaTopbl  HampspkeHus.  CTpyKTypHBIE
cxembl. [lpunimmn paboOThl JUHEHHBIX CTAOUIIU3ATOPOB.
NmnynbcHbie  crabunm3atopbl.  CTPYKTYpHBIE — CXEMBI,
OPUHIUI PabOThI, OCHOBHBIE OCOOCHHOCTU UMITYJIBCHBIX
CTaOMJIN3aTOPOB.
KoncyabTanumn 2
IIpomexxkyTouyHasi arrecTanus B (popMe IK3aMeHa 10
Bcero: 50
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCLHUIIJIMHBI

3.1Tpe6oBaHusi K MHUHUMAJIBLHOMY MAaTepPHAJIbHO-TEXHHUYECKOMY
o0ecreyeHHI0 00y4eHusI M0 TUCUMUILTIMHE

[Tpu peanuzanuu 06pa3oBaTeIbLHON MPOrpaMMBI IO HaMpaBlieHUIO crienuanbHocTH 19.02.11
TexHonorus NpOAYKTOB MHUTAHUS M3 PACTUTEIBHOTO CHIPhS HCIIOJB3YIOTCS CIIEIYIOLIUE
KOMITOHEHTBI MaT€pUATIbHO-TEXHUYECKON 0a3bl I U3YUEHUS AUCIUIUIAHBI.

VYuebnas aynutopusa 38 u 18 Ha 30 mocaogHBIX MECT JJIsl MPOBEACHUS YUCOHBIX 3aHATHMA
BCEX BHUJIOB (B T.4. MPAaKTUYECKOW MOATOTOBKHA OOYyYarolUXCs), TPYIIOBBIX H
WHIUBUIYATBHBIX KOHCYJbTAllMi, TEKYIIEr0 KOHTPOJS M MPOMEKYTOUHOM aTTECTAl[MU IO
anpecy ya. [Ipsaumnukosa a.14 ctp. 6 yueOnsiii kopmyc 21. IlepcoHanbHbIi KOMIOBIOTEDP €
BBIXOJIOM B HMHTEpHET, 3KpaH Il NPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKH,
y4eOHbIE CTOJIbl, YYEHUYECKHE CTYJbs, KJIABUATypa, KOMIBIOTEPHAs MbIIllb, HarJIsIHbIE
1mocoOms, IIaKaThl

Jlekimmonnsie aynuropun 31 m 15 -120 mocagounbix MecT. [lepcOHaNBbHBIN KOMIIBIOTEDP C
BBIXOJIOM B HMHTEpHET, 3KpaH Il NPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKH,
y4eOHbIE CTOJIbl, YYEHUYECKHE CTYJIbs, KJIABUATypa, KOMIBIOTEPHAs MbIIllb, HarJIsIHbIE
nocoOwus, IaKaTel, CTeH bl 0 aapecy yi. [Ipsaumnnkosa a.14 ctp. 6 yuednsiii kopoyc 21.
[Tomenienue g caMOCTOATENBHON pabOThl 00YUYaAIOIIUXCS, ayAUTOPHUS 6, C BBIXOJOM B CETh
«HTEepHET» M JIOCTYNIOM B JJIEKTPOHHYIO HH()POPMALMOHHO-00PA30BaTEIBHYIO CpEIy
yHUBepcuTeTa Mo anpecy yia. IlpsaumnukoBa .14 crtp. 6 yueOHBId Kopmyc 21,
ClieMAIM3UPOBAaHHAsT MeOE€Ib: CTOJBl yUYeHHUEeCKue — 6 IT., cTyiabsi — 12. TexHudeckue
cpencTBa o0yueHust U Matepuaisl: [lepcoHanbHpIe KOMIBIOTEPHI C BBIXOJIOM B HHTEPHET — 6
IIT.

[Tomemenue st camMocTOSTENbHOM padoThl oOywaromuxcss — LleHTpanbHass HayuyHas
oubnuorexa umenu H.U. Kenesnosa no agpecy Jlucteennuunas amies, 2, kopi. 1, —
YUTaJIbHBIE-KOMITbIOTEPHBIE 3aJ1bl (Ha 50 MOCa0UHbIX MECT) C BBIXO/IOM B UHTEPHET.
IlepeyeHb HEOOXOAUMBIX KOMIUIEKTOB JIMIEH3MOHHOI'0 MPOTPAMMHOI0 00ecneYeHmsl.
Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007),0Oneparnonnas cucrema Microsoft Windows 10, ZIP,
Google Chrome, Adobe Reader, Skype, Microsoft Office 365, AutuBupyc Kacnepckuid.

3.2. YueOHas1 iuTepaTypa u pecypcbl HHGOPMALIMOHHO-00Pa30BaTEeILHOM CPe/bl
YHHMBEPCHTETa, BKJIKYasA NepevyeHb y4eOHO-MeTOoAMYecKoro odecnedeHust AJs
CAMOCTOAITEJIbHOI Pa00THI 00y4alOUIUXCS 0 IMCHUILIIMHE.

OcHoBHas auTEparypa:

1. KysoBkuH, B.A. DIEKTpOTEXHUKA U DOJEKTPOHUKA : YUYEOHUK [JIi CPEAHEro
npodeccuoHanbHoro  obpaszoBanusi/ B. A. Ky3oBkun, B.B. ®umaroB.— Mockga :
M3narensctBo  IOpaiit, 2023.— 433 c.— (IIpodeccuonansHoe 00pa3oBaHmE). —
ISBN 978-5-534-17711-4. — Texkct : anexTpoHHbIi // O6pa3oBaTenbHas miaatdopma FOpaitt
[cafiT]. — URL: https://urait.ru

2. EBnokumos, A. I1. Dnexrponuka: yuedHoe nocooue / A. I1. EBnokumos, P. A.
EBnokumoB. — Bonrorpan : Bonarorpaackuit 'AY, 2018. — 116 ¢. — TeKcT : 27eKTpOHHBIN
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https://urait.ru/bcode/533600

/[ Jlamp : OSJEKTPOHHO-OMONMOTEYHAss CcUcCTeMa. PeXuM JocTyma: i aBTOPH3.
IIOJIb30BATEIICH.
3. DIEKTpUYECKHE LIETIH TEPEMEHHOTO TOKA: METOIMYECKHE YKa3aHus / COCTaBUTEIH
B. A. CxopnsikoB [u np.]. — Cankt-Ilerepoypr: CIIGIJITY, 2018. — 36 ¢. — Texkcr:
AIIEKTPOHHBIN // JIaHb: 31IeKTPOHHO-OMOIHOTEYHAs cucTemMa. PexxuM gocTyma: s aBTopu3.
II0JIb30BAaTEIIEN
JlonoJIHUTeIbHbIE MCTOYHUKHU

1. Hanunos, . A. DnekrporexHuka B 2 4. Yacte 1 : yueOHOe mocobue s
cpenHero npodeccuonanbHoro oopazosanus / M. A. JlaHunoB. — 2-e u3Ml., UCIp. U AOI. —
Mocksa : U3parensctBo FOpaiit, 2020. — 426 ¢. — (Ilpodeccronansnoe oObpazoBanue). —
ISBN 978-5-534-09567-8. — Texkcr : snextponssii // OBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/455749

2. Hanunos, . A. DOnekrporexHuka B 2 4. Yacte 2 : yueOHOe mocoOue s
cpenHero npodeccuonanbHOro oopasoBanus / M. A. JlaHumoB. — 2-e u3M., UCTIP. U JOI. —
Mockga : U3patensctBo FOpaiit, 2020. — 251 ¢. — (IIpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-09565-4. — Texkcr : snexrponssii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455750
Y4eOHO-MeTOAMYECKHE MATEPHAJIbI:
1. UBanosa, JI. B. Deutsch im Energiebereich : yuedbnoe nocooue / JI. B. UBanosa.
— Openoypr: OI'Y, 2019. — 103 ¢. — ISBN 978-5-7410-2313-6. — TeKcT: 31MeKTpOHHBIN
// JlaHb: ANEKTPOHHO-OMONMMOTEUHass cuctema. Pexum goctyma: Il aBTOPHS3.
II0JIb30BaTEIIEH.
2. DNEKTpUUECKHE 1ENMU MePEMEHHOT0 TOKa: METOINYECKIE YKa3aHHsI / COCTaBUTENN
B. A. CxopusikoB [u n1p.]. — Cankr-Ilerepoypr: CIIGIJITY, 2018. — 36 ¢. — Texer:
AJIEKTPOHHBIN // JIaHb: 27IeKTPOHHO-OMOIMOTEeYHasl cucTeMa. PesxkuM noctyna: i aBTOpH3.
IIOJIb30BATEIICH.
HNuTepHer - pecypcbl
1.Hayunas snextponHas ouodanoreka «KudepJlennnkay - https://cyberleninka.ru/
2.CeteBas 3JeKTpOHHAs: OMOIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books
3.0nekTponHo-O0ubmoreunas cucreMa PTAY-MCXA um. K. A. Tumupszesa (nanee
9BC) caiit www.library.timacad.ru
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHW S YYEBHOM

JUCHMILTUHBI

4.1®opMbI 1 METOIBI KOHTPOJISI K OLIEHKHU Pe3yJIbTATOB 00y4eHH s

Pe3yabTarsl 00y4yeHus
(ocBOCHHBIE YMeHMS, YCBOCHHbIE 3HAHMSA)

®opMbI 1 METOAbI KOHTPOJIS
U OLICHKHU pe3yJbTaTOB
00y4eHus

O61mme u npodeccuoHalbHbIe KOMIIETEHIIUN:
OK 01 Bri6upars CITOCOOBI pereHus
npoEeCCUOHATBHON ~ JIeATENBHOCTH  MPUMEHUTEIBHO
Pa3IMYHBIM KOHTEKCTaM;

IIK 1.1 OcymecTBisaTh TEXHMUYECKOE  OOCIyKHBaHUE
TEXHOJIOTUYECKOTO0  000pYyAOBaHMUS 1S HPOU3BOICTBA
IIPOJAYKTOB MMUTAHUS U3 PACTUTEIBHOTO ChIPbsl B COOTBETCTBUU
C OKCIUTyaTallMOHHOW JOKYMEHTAIIHeH

I[IK 2.1 OcymecTBiiTh OpraHu3alMOHHOE OOeCIeYeHHe
MIPOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTHTEIBHOTO CHIPHS
Ha aBTOMAaTU3UPOBAHHBIX TEXHOJOTUYECKUX JTUHMSIX.

3HaTth:

3aJa4
K

KJIacCU(UKALIUIO AIEKTPOHHBIX MPUOOPOB, UX
YCTPOMCTBO M 00JIaCTh MPUMEHEHUS;

MCTOJbI pacdyeTa U UBMEPCHUA OCHOBHBIX
mapaMETpPOB IJICKTPUICCKHUX ueneﬁ;

OCHOBHBIC 3aKOHBI 3JICKTPOTCXHUKHU,

OCHOBHBIEC TTPaBUJIA IKCILTyaTallUN
PIIEKTPOOOOPYTIOBAHUS M METOIBI H3MEPECHHUS DIICKTPUUECKUX
BEJINYMH;

OCHOBBLI TCOPUH SJICKTPUUCCKHUX MAIIIWH, TPUHIAIL
pa6OTBI THUTIOBBIX JJICKTPHYCCKUX YCTpOﬁCTB;

IapaMeTpsl NIEKTPUUECKUX CXEM U €IUHUIIBI UX
M3MEpEHUs; IPUHIIMIT BEIOOpa IEKTPUUECKUX U SJIEKTPOHHBIX
prOOpOB;

MPUHIUIBI COCTABJIEHUS IPOCTBIX AJIEKTPUUECKUX
M 3JIEKTPOHHBIX LETICH;

CIIOCOOBI MOJTYYEHHUS], IEpeladk U UCIIOJIb30BaHUS
PIEKTPUYECKON YHEPTUU;

YCTPOMCTBO, MPUHIIUI JEHCTBUS U OCHOBHBIE
XapPaKTEPUCTUKU JIEKTPOTEXHUUYECKUX TTPUOOPOB;

OCHOBBI (1)I/ISI/I‘—IGCKI/IX IponecCoB B IIPOBOAHUKAX,
MOJIYIIPOBOAHUKAX U JUIJICKTPUKAX;

XapaKTepI/ICTI/IKI/I 158 napaMeTpLI 3H€KTpI/I‘—IeCKI/IX nu
MAarHUTHBIX ITOJIEH, TapaMeTPhl Pa3INYHBIX AIEKTPUUECKUX
enen

YMmerTh:

BBIOMpATh ANIEKTPUUYECKHUE, IIEKTPOHHbIE TPUOOPHI
M DIIEKTPOOOOPYIOBAHHKE;

Texymuii KOHTPOJIb:

- OIIPOC YCTHBIM;

- TECTUPOBAHUE;

- BBITMIOJIHEHHUE TIPAKTHUECKON paboThI

OreHka pe3yIbTaTOB BBITOTHEHUS
CaMOCTOSITETIbHOM PadoThI

[TpomexxyToyHas arTecTanus B popme:
3 cemecTp- apyrue GopMbl KOHTPOJIS
4 ceMecTp —3K3aMeH

Meton npoBeACHUS IIPOMEKXYTOUHON
aTTecTaluyu 4 ceMecTpa: BbIIIOJHEHUE
KOMIUIEKCHOT'O 3aJaHHs

ITpaBUJILHO OKCILTYAaTUPOBATH
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PIEKTPOOOOPYIOBAHUE ¥ MEXAaHU3MBI T[EpelIayd  JIBIKCHUS
TEXHOJOTMYECKUX MAILIHMH U aniapaTros;

— MIPOU3BOJUTh PACUYEThl IPOCTBIX 3JIEKTPUUYECKUX|
LerIeit;

— paccUMTHIBATH napameTpbl pa3IMYHBIX
PIEKTPUYECKUX LIETIEN U CXEM;

- CHUMATh IIOKa3aHUs 51 II0JI30BATHCS
DIIEKTPOM3MEPUTEIBHBIMU IPUOOPAMU U IPUCIIOCOOICHUSMU
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