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1.0BILIASI XAPAKTEPUCTHUKA PABOYE TIPOTPAMMBI YUEBHOI
JTUCHUTIIMHBI

1.1.06aacTh npUMeHeHH s POTrPaMMBbI
Pabouass mporpamma SBJII€TCS YacThIO MPOTPAMMBI TOJTOTOBKH CIICIIMATUCTOB

cpennero 3BeHa (IIIICC3) B coorBercTBUM ¢ ®I'OC CIIO mno cnernuansHoct 19.02.11

TexHoI0THSs TPOYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPHSI.

1.2.MecTto nucuuninusbl B cTpykrype IIIICC3

YyeOHas TUCIUTIIIMHA OTHOCHUTCS K 0O0mIEnpodeCCHOHAIBHOMY IHUKITY B CTPYKTYpE
MpPOrpaMMbl MOATOTOBKHU CHEIMAIIMCTOB CPEIHETO 3BEHA.

1.3 Illesin 1 TpeGOBaHMS K Pe3yJIbTaTaM OCBOEHUS JUCHMILIMHBI
N3yyeHnue MUCHUIUIMHBI HAPABJICHO HA (POpMHUpPOBAHUE OOIIMX U MPOdhecCHOHATbHBIX

KOMIIETEHIIM:

OK 01 Bri6upats criocoOsI petieHus 3a/1a4 mpodeccuoHalbHOM NesITENbHOCTH
MIPUMEHUTENBHO K pPa3JINYHbIM KOHTEKCTaM;

[1K 1.1 OcymuiecTBAsITh TEXHUYECKOE OOCITYKMBaHHE TEXHOJIOTHYECKOTO 000PyA0BaHUS
JUISI IPOM3BOJICTBA ITPOTYKTOB ITUTAHUS U3 PACTUTEIBHOTO CIPBSl B COOTBETCTBUH C
AKCIUTyaTallUOHHOW JOKyMEHTalUEN

[1K 2.1 OcyuiecTBisATh OpraHu3allmOHHOE 00eCIIeYeHHE POU3BO/ICTBA POTYKTOB
MUTaHUS U3 PACTUTEIBHOTO ChIPhSl HA aBTOMATHU3UPOBAHHBIX TEXHOJIOTMUECKUX JTUHUSX.

B pe3ynbrare 0cBOEHUS IUCHUIUIMHBI 00YYaOIHCs JOIKEH YMeTh!

- BBIOMPATH SJIEKTPUUYECKUE, IIEKTPOHHBIE MPUOOPHI U JIEKTPOOOOPYI0OBAHUE;

- IPaBUIBHO AKCILTyaTHPOBATh JIEKTPOOOOPYIOBAaHME M MEXAHU3MbI MEpeayn
JBUYKEHUS TEXHOJOTUYECKUX MAlIMH U allaparos;

— MPOU3BOIUTH PACUETHI IPOCTHIX AJEKTPUUECKUX LIECTIEH;

- pacCYUTHIBATH APAMETPHI PA3IUYHBIX SJEKTPUUYECKUX LENEN U CXEM;

- CHUMATh MMOKa3aHUsl U MOJb30BATHCS ANEKTPOU3IMEPUTEIbHBIMU NPUOOpAMU U
IPUCTIOCOOTICHUSIMU

B pe3ynbrare 0cCBOCHUS TUCHUIUIMHBI 00yUYaOIUICs JOKEH 3HATD!

- KJIACCU(PHUKALIMIO AIEKTPOHHBIX TPUOOPOB, MX YCTPOMCTBO U 00J1aCTh
PUMEHEHUS;

- METO/Ibl pacyeTa U U3MEPEHMSI OCHOBHBIX IAPAMETPOB IIEKTPUUECKUX LIETIEH;

- OCHOBHBIE 3aKOHBI AIEKTPOTEXHUKU;

- OCHOBHBIE MPABUJIA SKCIUTyaTallMU 3JIEKTPOOOOPYJOBAHUS U METOAbl U3MEPEHUS
ANEKTPUYECKUX BEJIHYNH;

- OCHOBBI TEOPHUH IEKTPUUECKUX MAIINUH, IPUHIUI PaOOThI TUTTOBBIX
AIIEKTPUYECKUX YCTPOMCTB;

- napameTpbl JIEKTPUUYECKUX CXEM U €IMHULIBI UX U3MEPEHHUS; IPUHIUIT BEIOOpa
ANEKTPUUECKUX U AJIEKTPOHHBIX MPUOOPOB;

- INPUHIUIBI COCTABIIEHUS POCTBIX JIEKTPUUECKUX U JIEKTPOHHBIX LIETIEH;

- CIIOCOOBI MOJYYEHHUS, IEPEAYH U UCTIOIb30BAHUS JIEKTPUUECKON SHEPTUH;

- YCTPOMCTBO, PUHIUI JEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH



AIIEKTPOTEXHUYECKUX MPUOOPOB;

- OCHOBBI (PU3UUYECKHX MPOIECCOB B TPOBOTHUKAX, TOTYTPOBOTHUKAX U
JUAJIEKTPUKAX;

- XapaKTEPUCTUKHU U TAPAMETPHI AJIEKTPUUECKUX U MATHUTHBIX MOJIEH, TapaMeTphI
Pa3IMYHBIX AJIEKTPUUECKUX LIeTen

1.4. Ko1u4ecTBO YacoB HA OCBOEHHE MPOTPAMMBbI THCITUTLTHHBI
MakcuManbHOM yueOHO# Harpy3ku odyyatomierocs - 50 4acos.



2.CTPYKTYPA U COAEP)KAHUE YUEFHOM JUCITATLJIMHBI

2.1.00beM yueOHo# 1McuUNJIMHBI M BUAbI Y4eOHO# padoThl

Bua yueoHo# padoTsbl O0beM yacos

O0beM 00pa3oBaTe/ILHON IPOrpaMMbI 50

B TOM YHCJIC:

TeOpeTHUeCcKoe 00ydeHUE 18
NPAKTUYECKHUE 3aHITHS 18
caMoCTOsITeNIbHAs paboTa 2
KOHCYJIbTAIIHS 2
MPOMEKYTOYHAs aTTecTalys B popme apyrue Gopmbl KOHTPOIIS (3 10

ceMecTp); dk3aMmeHa (4 cemecTp)




2.2. TemaTnyeckuii VIaH M co/iep:KaHue y4eOHOH JUCHHMILINHBI «JJIEKTPOTEXHUKA M 3JIEKTPOHHASI TEXHUKA

HaumeHnoBanue Coneprxkanue yueOHOro MmaTepuasia, JadopaTopHbie Oo0bem Konni Yposenb
pa3esioB U TeM padoThI M MPAKTHYECKUE 3AHATHUS, CAMOCTOATEIbHAS YacoB | KOMIIETCHIMI, YCBOEHMSI
padora o0yuyarommxcs, KypcoBasi padora (IpoeKr) (popMupoBaHNIO
KOTOPBIX
CIOCOOCTBYET
3JIeMEeHT
NMPOrpamMMbl
1 2 3 4 5
Pa3znen 1. DnexkTpuyeckoe mose A
Tema 1.1. Conep:xanue yue0HOro MaTepuasa

1. DnexTpuyecKoe Moje U ero OCHOBHBIE XapaKTEPUCTHUKHU.

IIpoBoaHuKHU U 3akoH  Kynona.  [usnektpudeckas IPOHUIIAEMOCTb.

IMJIEKTPHKH B Hanpssk€HHOCTh M TOTEHIMAT JIEKTPUYECKOTO TOJISL.

>AeKTPHIECKOM HOJe. OKBHUMNOTEHIUATIbHBIE TIOBEPXHOCTH. DNEeKTpUUECKaIEMKOCTb.
JexrpHaeciuii Tok Konnencaroper. O01mias €éMKOCTh MPU MOCIEOBATEILHOM U

napajuieIbHOM CO€IMHEHUUKOHIEHCATOPOB. 2 1
2. O0mme cBemeHus 00 dekTpudeckoM Toke. Cuiia Toka. OK 1; TIK 1.1;
[1TOTHOCTB ANEKTPUUYECKOTO TOKA. 2.1
CamocrosiTe/ibHas pad0Ta 00y4arouXcst
1. Pemienne 3ama4 Ha pacu€T HJIEKTPUUECKUX TMOJEH 1O
3aJIaHHBIM  [MapaMeTpaM; peIlIeHHe 3aJad Ha  pacuér 2 3
ANEKTPUYECKUX  IIeNMed ¢ pa3jIu4yHbIM  COCJAMHEHUEM
KOHJICHCATOPOB.

2. ITonrotoBka pedepaToB U JOKIAIOB IO TEME pa3/ea




Pa3jnen 2. JnekTpuyeckue menu NOCTOSIHHOT0 TOKA

2
Tema 2.1. 1. DxcnepuMeHTaIbHas MpoBepka 3akoHa Oma.
IIpocThle U c10skHBbIe | 2. BBINOIHEHNE U3MEPEHUHT TOTEHIUAIIOB B 3JIEKTPUYECKOM
IeKTpUYecKne neny | UCTH, TOCTPOCHUE NOTCHIUAIBHON IHAarPaMMBI.
[IOCTOSIHHOI0 Toka | O VI3yYEHHUE PACTIPEIETICHHs TOKOB U HATIPSKEHUS IPH

MOCJIETIOBATEIBLHOM H MMApaJUIEIbHOM COEIMHEHUAX OK1:TIK 1.1: 2.1
PE3UCTOPOB.
4. 3ydenue pacrpeeieHus: TOKOB U HAPsHKEHUS PU 5

CMEUIaHHOM COEJIMHEHUU PE3UCTOPOB.
5. U3yuenue 3akoHoB Kupxroda a1 MHOTOKOHTYPHBIX
Lenen.

6. OnbITHAas MpoBEpKa MPUHIIUIA HAJIOKEHUS TOKOB.

7. OnpITHAs TPOBEPKA METO/1a SKBUBAJIEHTHOTO T€HEPaTOpA.

Paznen 3. MaruurHoe mnoJjie 9




Tema 3.1.
MarHuTHbI€e el U
3JIeKTPOMArHUTHASI

HHIYKIHS

IIpakTH4eckoe 3ansaATHE

1. OcHOBHBIE TApAMETPHI, XapaKTEPU3YIOLIME MATHUTHOE
nosie. 3akoH Amnepa. 3akoH buo — Casapa. Lupkynsiuus
MarHMUTHON MHIYKIIUU. MarHuTHBIE MOJIS MPSIMOTO MPOBO/IA,

KOJIBLIEBOM Y IWJIMHIPUYECKOU KaTylIeK. MarHUTHBIN ITOTOK.

MarunuTHoe noTokocuemienue. MTHIyKTHBHOCTb COOCTBEHHAS
Y B3auMHasi. MarHuTHbeI€ CBOKMCTBA BEUIECTBA.
Hanpssk€HHOCT MATHUTHOTO TIOJISI. 3aAKOH MTOJTHOT'O TOKA.
SIBiIeHME MAarHUTHOrO TUCTEPE3UCA.

2. Marauthbie nienu. Pacuét Hepa3BeTBIEHHOW OTHOPOTHOM
MAarHUTHOM Llenu. MarHuTHOE COMMPOTUBIICHUE.
Maruntonsmxkymas cuiia. Pacdér pa3BeTBiI€HHOM
OJHOPOIHOW MAarHUTHOM LEMHU. Y 3]IOBbIE U KOHTYPHBIC
YPaBHEHHSI MATHUTHOM LIETIH.

3. 3akoH anekTpoMarauTHOW wHaAyKuH. [IpaBumo Jlena.
Cwunsl JIopenna. Bzaumoneiicteue cui Jlopenna u Kynona.
WNunaynupoBanHas a5ekTpoaBrxkyias cuia (nainee — 9J1C).
[TpaBuio npasoii pyku. 9JIC caMOMHAYKIIUHU U
B3aMMOMHAYKIUH.

OK1;1IK1.1;21




Pa3zpnen 4. DnexkTpuyeckue Heny nepeMeHHOro ToKa

10

Tema 4.1. IIpakTHyeckoe 3aHsTHE
Ocnosusle ceenenns o | 1. [Tonyuenue cunycougansaon J1C. YpaBHenus u rpaguku
CHHYCOMIAJIBbHOM CHUHYCOHJIAJIbHBIX BEJIUYMH. BEKTOpHBIE JUarpaMMBl.
JIEKTPUYECKOM TOKe. | JleHCTByIOIas U CpeAHss BEIUYUHBI IEPEMEHHOIO TOKA.
DJIeMeHThI U 2. llenu c aKTUBHBIM COTIPOTUBIIEHUEM, HHIYKTUBHOCTHIO, 2
napaMeTpsbl E€MKOCTBIO0, p€aJIbHOM KaTyIIKOM, PEaJIbHBIM KOHIEHCATOPOM.
JIEKTPUYECKHX Lernei
IePEMEHHOI0 TOKA
Tema 4.2 Conep:kanue yueOHOro MaTepuaJia
Pe3onanc B 1. Hepas3BeTBn€HHasi LENb C peaJibHbIM KOHJEHCATOPOM H
3IeKTPUUECKHX HensX peanbHOM Kartymkod. CxeMbl 3amenieHus. BekTopHbie
JUarpaMMbl HanpsDKEHWM, TPEYTOJIBHUKU COIPOTUBICHUN U
MomHocTel. Pesxxumbl paboThl nenu. PesoHaHc HanmpsHKEHU.
BonnoBoe comnporusinenue. JoOpotHocTts koHTypa. Llens c 9

MapajuleIbHBIM COEMHEHUEM pEAJIBHOTO KOHJEHCATOpa U
peasibHOM  Karymikod. Cxembl 3aMelieHus. BekTtopHbie
IarpaMMbl  TOKOB, TPEYTOJbHUKU MPOBOJAUMOCTEN U
MoIHocTel. PexxumMbl paboThl 1ienu. Pe3oHanc TOKOB.
BonHOBast mpoBOIUMOCTS.

OK 1; IIK 1.1;
2.1




Tema 4.3.
Tpéxdasubie nenu

Conepxanue yue0HOTo MaTepuasa

1. OGurue cBeneHus o Tpéxdasnbix cucremax. llomydenue
TpéxdazHon OHAC.  CoenuHEHME «3BE310W» TIPH
CUMMETPUYHOU Harpy3ke. @a3Hble U TUHEWHBIC HAPSHKCHUS
u ToKA. COeIMHEHUE «TPEYTOJIBHUKOM) MPU CUMMETPUYHOM
Harpy3ke. Das3Hble W JMHEHHBIE HANPSKEHUS U TOKH.
MomHocTth.  OOmme  cBelieHUsT O  HECUMMETPUYHBIX
Tpéxdazupix 1ensx. OCHOBHbIE MPUYUHBI  TOSBICHUS
HECUMMETpUH B  Tpéxdasubixcucremax. TpéxdasHbie
HECUMMETPUYHBIE 1I€MU MpU COCAUHEHUM HCTOYHUKA U
NMpUEMHHUKA «3Be3101». CMmenienne HenTpanu. Posbs HyneBoro
npoBojia. TpéxdasHble  HECUMMETpPUYHBIE LIEA  TpU
COEIMHEHHUH NMPUEMHHUKA «TPEYTroJIbHUKOMY. [lepeMenHoe
BpalIaIOLIEecs JIEKTPOMAarHUTHOE TOJIE.

OK 1; IIK 1.1;
2.1




Tema 4.4.

Ilepexoanbie
MpoLecchl B
IEKTPUYECKHUX HEeNAX

IIpakTHYeckoe 3aHATHE

1. [IpuMeHeHne CUMBOJIMYECKUIA METOa pacuéTa
ANEKTPUYECKUX LENEN TEPEMEHHOTO TOKA.

2. HccnenoBanue Lenu NepeMEeHHOro TOKa C
IIOCJIEI0OBATEIILHBIM COEIUHEHUEM AKTUBHOIO U PEAKTUBHOTO
AJIIEMEHTOB, C NApAJLICIBHBIM COEAMHEHUEM aKTUBHOIO U
PEaKTUBHOTO 3JIEMEHTOB.

3. UccnenoBanue 31€KTPUUYECKOM 1IETIH IEPEMEHHOTO TOKa C
ITOCJIEIOBATEIbHBIM U MMAPAJUIEIBHBIM COCIMHEHUEM KaTYyIIIKU
MHIYKTUBHOCTHU U KOHJIeHcaTopa. M3yduenue pe3oHaHca
HaIIpsDKEHUM, pE30HAHCa TOKA.

4. 3mepeHue napaMeTpoB UHIYKTUBHO CBSI3aHHBIX KaTYIIEK.
5. UccnenoBanue TpéxazHoil 1Ienu Npu COeAUHEHUH
MOTpeOUTENEH «3BE3I0I» U «TPEYTOIBHUKOM.

6. V3yueHue mepexoaHBIX MPOIECCOB 3apsaa U paspsna
KOHJIEHCATOpA.

OK 1; I[IK 1.1;
2.1

Pa3jies 5. DjieKTpOHHbIE NACCUBHBIE U AKTUBHbIE 1ENH

Tema 5.1.

ITaccuBHBIC U
AKTHBHBIE
3JIEKTPOHHbIE LENu.

DOuUIbLTPHI

Conep:kanue yueOHOro MaTepuaJia

1. OOmue cBeneHUs O MACCUBHBIX U aKTUBHBIX 3JIEKTPOHHBIX
nensix. Ouiabtppl. Tumnbl  QuibtpoB. [lpuHnun paboThI
naccuBHbIX ~ (uiabTpoB. [lpuHIMn  paboTbl  AKTHUBHBIX
¢unbTpoB. [IpumeHnenue GUIBTPOB B CHIIOBBIX
ANEKTPUUECKUX LEMSIX W B PaJUO3ICKTPOHHOM ammaparype.
IIpomexyTroyHas arrecranus: Apyrue GopmMsbl KOHTPOJIS

OK 1; 11K 1.1;
2.1

Pa3nen 6. @®u3nyeckue 0CHOBBI MOJIYNPOBOIHUKOBBLIX MPUOOPOB




Tema 6.1. IIpakTH4eckoe 3aHsATHE

nexrpodpusuueckne | 1. Dnekrpodusnyeckue cBoicTBa MOIYNIPOBOJHUKOB.
CBOJiCTBA BryTtpennss crpykrypa nosnynpoBogHuka. [lonstue
MOJIYNPOBOAHMKOB | «KOBAJICHTHAs CBS3b» U €€ 0cO0eHHOCTh. CBOOOAHBIE
HOCHTEJIN 3apsJ1a B ITOJIYIIPOBOJHUKE, IOHATUE «JIBIPKaY.
CobcTBeHHAs ¥ MPUMECHAs IPOBOAUMOCTb. BUibl mprmMecei.
3aBUCUMOCTB ITPOBOIMMOCTH IIPUMECHBIX IIOJIyIIPOBOJHUKOB
OT TEMIIEPATypPBI.
2. Toku B moTynpoBOAHUKAX: ApeioBbIi 1 AU HY3UOHHBIH.
HepaBHOBeCHBIE HOCHTENHN 3apsi/ia B TOIYIIPOBOAHUKE. Bpems
KU3HHU U CKOPOCTh PEKOMOWHALIMA HEPABHOBECHBIX
HOCHUTEJIEH, CBSI3b 3THX [TAPAMETPOB C YaCTOTHBIMU
CBOMCTBaMH IOIYIIPOBOIHUKOBBIX TPHOOPOB.
3. OcHOBHBIE IPYIIIBI JEKTPUUECKUX KOHTAKTOB U 2
TpeOoBaHMs K HUM. CBONCTBA KOHTAKTa «IOJIYIIPOBOJHHUK-
IIOJIYIIPOBOHUK». POpMHUpOBaHUE p-N-nIepexoaa.
®duznueckue nporeccel. [IluprHa u noTeHIMaIbHBIN Oapbep
p-n-nepexona.
4. CpoiicTBa p-N-niepexoa Mpu HAJIMYKUK BHEIIHETO
HanpspkeHus. [Ipsmoe u oOpaTHoe BKIIIOUEHUE P-N-niepexoaa.
@u3nyecKue MPOLECCHI: SIBICHUS MHXXEKIUU U IKCTPaKUUU
HocuTtenen. BonpT-amnepnas xapakrepuctuka (BAX) p-n-
nepexopa. [lousitue «mpobdoii p-n-nepexona». Bumbr mpobos.
5. TemmepaTypHble U 4aCTOTHBIE CBOMCTBA P-N-TIEpeXo/ia.
Bimstnue temniepatypsl Ha BAX p-n-nepexona. bapeepHas u
muddy3noHHass EMKOCTH p-N-Tiepexo/ia, X BIUSIHHUE HA
YaCTOTHBIE CBOMCTBA P-M-IIEPEX0/a.

OK 1; [IK 1.1;
2.1




Pasnen 7. IlosrynpoBOIHUKOBBIE TPUOOPBI

Tema 7.1. IIpakTHyeckoe 3aHsTHE
IMoaynpoBoauukoBbie | 1. McciaenoBanue XapakTEpUCTHKH U ITApaMETPOB
JUOBI MOJIyIPOBOJHUKOBBIX JIUOJOB.
2. HccnegoBanume — XapakTepUCTUKU U TApaMETPOB
CTaOMIUTPOHA
Tema 7.2. IIpakTHyeckoe 3aHsTHE
Bunojaspusbie u 1. UccnenoBanue XxapakTEpUCTUK U MTapaMETPOB
noJieBbIe OUMOJIIPHOTO TPAH3UCTOPA, BKIIOUEHHOTO 0 cxeme ¢ 0.
(ynunossipnbie) 2. MccnenoBaHne XapakTEPUCTUK M IIAPAMETPOB
TPAH3HCTOPRI OMIIOJISIPHOTO TPAH3UCTOPA, BKIIOUEHHOTO 110 cxeme ¢ Ob.
3. UccnenoBanue xapakTepUCTUK U TapaMeTPOB MOJIEBOTO
TPaH3UCTOPA C YIPABILIFOLIUM ITepexo oM 1o cxeme ¢ O3.
4. VccnenoBaHue XapaKTEpUCTUK U MTAPAMETPOB MOJIEBOTO
Tpan3uctopa MIII-cTpyKTypsbl.
Tema 7.3. IIpakTHueckoe 3aHsiTHE
Tupucrops! u 1. MccnenoBaHue XapaKTePUCTUKU U TTAPaMETPOB TUPUCTOPA.
ONTONICKTPOHHBIC | 2 [ccienoBaHue XapaKTEPUCTHKU U TapaMeTpoB (HOTOINOIA.

npuodopsI

OK I; IIK 1.1;
2.1




Pa3nen 8. OcHOBbI MHUKPO3JIEKTPOHUKH

Tema 8.1. Coaep:xkanmne y4eOHOTro MaTepuaJia
HNurterpanbHbie 1. MecTo MUKPORJIEKTPOHUKHU B c(hepe BBICOKUX TEXHOJIOTHA.
cxembl. OCHOBHBIE Knaccudukanum naTerpaibHbix Mukpocxem. [Toustus
MOHATUSA U TUIIbI «MHTETpasibHas cxemay u «cepus». Cucrema 0003HaYeHUS OK 1; IIK 1.1,
aHAJIOTOBBIX U IU(PPOBBIX HHTETPATBHBIX CXEM. 2.1
2. OOmme TIOHATHS O TEXHOJOTMSAX  HW3TOTOBJICHUS
MHTErpaNbHBIX cXxeM. OCOOEHHOCTH 3JE€MEHTOB IJIEHOYHBIX,
TMOPUIHBIX, TOJYIPOBOJHUKOBBIX HHTETPAIBHBIX CXEM.
AHanoroBble  MHTErpajbHble CXeMbl. DYHKIHMOHAIbHbBIE
MHTErpaJIbHbIE MUKPOCXeMbl. OCOOEHHOCTH CXEMOTEXHUKH.
[IpuMeHeHre HHTErpaJbHbIX CXEM.
Pa3nen 9. Yceuiaurenu v reHepaTopbl
Tema 9.1. Conepxanue yue0HOT0 MaTepuasa
JIEKTPOHHBIE 1. O0wmue cBeneHus 00 dIEKTPOHHBIX YCHIIUTENSX.
YCHWJINTEH U Knaccudukanus. OcCHOBHbIE TEXHUYECKUE MOKA3aTENN
YCHJINTEIN YCWINTENEH OK 1; IK 1.1;
MEPEMCHHOI'0 2. O6parnslie cBs3u (OC) B ycunurene. Bnmusaune OC Ha 2.1

HaIps>KEHUA U TOKa

OCHOBHBIE TTOKa3aTenu ycunureds. [loHsTie «yCTOM4nBOCTh
YCHITATEIS

3. Ycunurens Hanpspkenus. Kackan yeunenus. O6rmiue
IIPUHITUIIBI TOCTPOSHUS Kackaja ycuiieHus. J[mHaMudeckue
XapaKTEPUCTHKH, X BUIbI M Ha3HaueHus. [lonsaTre «pabodas




Touka». CrocoObl 3a7jaHusl TOJT0KEHHs pabodeil TOUKH.
PexxrMbl pabOThl yCHIIUTEIBLHBIX 3JIEMEHTOB B CXEME.
MeTozp! TeMiiepaTypHOU CTa0OMIIN3aLlMK TTOJIOKEHUS paboueii
TOYKHU

4. YcunurenabHble KaCKaJbl HA OUTIOJISIPHOM TPAH3UCTOPE IO
cxeme ¢ O, Ob u moneBoM Tpan3zuctope no cxeme ¢ O3, ON.
[IpuHUnB MOCTpOCHUS. AHAIIU3 pabOTHI CXEM, Ha3HAYCHHE
AJIEMEHTOB

5. Yeunurenu momHocTH. [Ipumenenne ycunurenen.
TpeboBaHUs K yCUITUTEISAM MOIIIHOCTH. THIIBI U TPUHIIUTIBI
MOCTPOEHUS KACKaJI0B YCHUIICHUS

6. MHorokackaublie ycrminutenu. OcCoOOeHHOCTU MOCTPOCHUS
cxeM. Mexkackannble cBsi3u. OCHOBHBIE PETYIUPOBKH B
YCUJIMTEIAX. Y CUIIUTEIU B UHTErPAJIbHOM UCIIOJHEHUU.

IIpakTHyeckoe 3aHATHE

1. UccnenoBanue yCUIIMTENS HAIPSKEHUS 3BYKOBOM YaCTOTHI.

2. UccnenoBanue IByXTAaKTHOTO YCHIIUTENS] MOIITHOCTH.

OK 1; I[IK 1.1;
2.1




Pa3nen 10. UmnyabcHble U HugpoBbie yCTPOIiCTBa

Tema 10.1.

JIEKTPOHHBIE KJIIOYH
U popmMupoBaTeH
HMIIYJIbCOB.

Hudgpossie
yCTpoiicTBa

Conepxanue yueOHOTro MaTepuasa

1. OmnwucaHue CHrHajJOB U MPOIECCOB B HMIYJIBbCHBIX
ycrpoucTBax. [lapaMeTpsl U XapakTEpUCTUKN UMITYJIBCOB.
OnekTpoHHble KItOoYM. Tumbl. TpaH3WCTOpHBIE  KITFOYM.
DJEKTPOHHBIC KIIOYU Ha PA3IMYHbBIX Oa30BBIX 3JIEMEHTAX.
MeTo/1b1 TOBBIIIEHUS OBICTPOACUCTBUSI AJEKTPOHHBIX KITFOUEH

dopmupoBaren  UMMIYJIbcoB.  OrpaHuyuTenn
aAMIUTUTY bl UMITYJIbCOB. Tpurrepsi KaK
OucTaOuIbHbBIC KITIOUU u  GdopMupoBaTenu
UMITYJIbCOB

3. Krnaccudukanus uMITyJIbCHBIX TeHepaTopoB. IIpuHIMIBI
MOCTPOEHUs M pabOThl OCHOBHBIX THUIOB HMITYJbCHBIX
reHeparopoB. CrenuanbHble UMITYJIbCHbIE UHTETPAJIbHbBIE

1. cxeMbl reHepaToOpoB U TaliMepoB. OOIIIKE CBEICHUS

0 IUPPOBBIX ycTporcTBaxX. TUIBILIMPPOBBIX

ycTrpoiictB. KomOnHannonHeie nugpoBbie

ycTpoiicta. [locnenoBarenbHbie IM(PPOBBIE YCTPOUCTBA.
[Tonstue «uudpobie aBTOMATh. [IpMenenne nndpoBbIx
YCTPOMCTB

2.

OK 1; I[IK 1.1;
2.1




Pasznen 11. UcTounnky nMTAHUS ¥ IPeodpa3oBaTe/iu

2
Tema 11.1. Conepxanue yueOHOTo MaTepuasa OK 1; IIK 1.1,
BLInpsiMHTeIH U 1. Uctounuku mnurtanusa. Kiaccudukanus HCTOYHHKOB 5 2.1
HpeoﬁpagoBaTeJH/L IIUTaHWA. CocraB u OCHOBHBIC napamMcCTpBhl.
CTaduIu3aTopsl Beimpssmurenu.  Tunel  Beinpssmuteneid.  MHBEPTOPHI.
HANIPSKEHHS U [IpeoOpazoBarenu anpsokeHUss W 4acTOThl. [IpuHITMI
TOKAa paboTsl. [IpumeneHnenpeoopa3zoBaTeei.
2. Tumel crabunmm3atopoB. HasnaueHue CTaOMIM3aTOPOB.
Jlunetinple  crabunu3aTopbl HampsbkeHus. CTPYKTypHBIC
cxembl. [lpuHrun paGoThl JIMHEHMHBIX CTAOWUIHU3aTOPOB.
NmnynbcHbie  ctabmnm3atopel.  CTPYKTYpHBIE — CXEMBI,
MPUHINN pabOThl, OCHOBHbIE OCOOCHHOCTH UMITYJIBCHBIX
CTaOMIIN3aTOPOB.
Koncynbranum 2
IIpomeikyTouHas aTrecTanus B popMe IK3aMeHAa 10
Bcero: 50




3. YCJOBUSA PEAJIM3ALIMU YYEBHOM TUCIIUATIJINHBI

3.1 TpeOoBanusi K MHHHMAJBHOMY MATEPUATILHO-TEXHUYECKOMY
o0ecreyeHNI0 00yUYEeHHUS MO AUCIHUTLINHE

[Ipu peanuzanuu oOpa3oBaTEIHLHON MPOrpPaMMBbI MO HAMpaBJICHUIO creruaibHocTy 19.02.11
TexHonorus MPOAYKTOB MHUTAHUS M3 PACTUTEIBHOTO CHIPhS HUCIOJIB3YIOTCS CIEIYIOLIUE
KOMITOHEHThI MaT€pUATIbHO-TEXHUYECKON 0a3bl 17151 U3YYEHUS AUCIUTUIUHBI.

VYuebnas aynutopusa 38 u 18 Ha 30 mocagouHbIX MECT JJISI IPOBEACHUS YUE€OHBIX 3aHSATUN
BCeX BHUJOB (B T.4. TMPAKTHUYECKOW TMOJTOTOBKH OOYy4YalOIIMXCSA), TPYNIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTAllUN, TEKYLIEro KOHTPOJIA M MPOMEKYTOYHOM aTTeCTallud I10
anpecy yi. [IpsaumankoBa 1.14 ctp. 6 yuebnsiit kopmyc 21. IlepcoHanbHbIi KOMIBIOTED €
BBIXOJIOM B MHTEPHET, dKpaH ISl MPOEKTOpa, JTOCKa MapKepHas, MPOEKTOp, 2 KOJIOHKH,
y4eOHBIE CTOJIbI, YUYEHUUYECKUE CTyJbs, KJIaBUATypa, KOMIIBIOTEpHAs MBI, HarJIsSIHbIC
II0COOMSI, TTAKaTHI

Jlekumonnsie ayautopud 31 m 15 -120 mocamounbix mect. IlepcoHanbHBI KOMIBIOTEDP C
BBIXOJIOM B MHTEPHET, 3KpPaH [JIsl MPOEKTOpa, JOCKAa MapKepHas, MPOEKTOpP, 2 KOJOHKH,
y4eOHBbIE CTOJIbI, YYCHHUECKHE CTYJbs, KIABUATypa, KOMIBIOTEPHAS MBIIllb, HATJISIHbIE
nocoOwus, IakaThl, CTeH I 10 aapecy yi. [IpsaumnukoBa n.14 ctp. 6 yueOHsbIi kopmyc 21.
[Tomernienue st CaMOCTOSITENIbHON pabOThl 00YUaIOIIUXCSl, Ay IUTOPUs 6, C BBIXOJIOM B CETh
«HTEpHET» W JOCTYNOM B DJJIEKTPOHHYIO HH(POPMAIMOHHO-O00PA30BaTEIBHYIO CpEIy

YHUBEPCUTETA : CTOJNBI y4YeHUYeckue — 6 ImT., cTyidpd — 12. TexHudeckue cpeacrsa
oOyudeHust u Mmatepuainsl: [lepcoHaibHbIe KOMITBIOTEPHI C BBIXO0M B UHTEPHET — 6 IIT.
[Tomemienne s camMoOCTOSATENbHOM paboThl oOyuarommxcs — lLleHTpanbHas Hay4dHas

oubnuorexka umenn H.UM. XKenesnoBa mo anpecy JlucrBenHuunast amwies, 2, kopm. 1, —
YUTAJIbHBIC-KOMITIBIOTCPHLBIC 3aJIbI (Ha 50 IIOoCaaOYHbIX MGCT) C BBIXOAOM B MHTCPHCT.
IlepeyeHb HEOOXOAUMBIX KOMILIEKTOB JIMIEH3HOHHOTO MPOrPaMMHOI0 o0ecrmevyeHus.
Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007),0Onepanronnas cuctema Microsoft Windows 10, ZIP,
Google Chrome, Adobe Reader, Skype, Microsoft Office 365, AutuBupyc Kacnepckuid.

3.2. YueOHas qureparypa u pecypcbl HHGOPMAIIMOHHO-00Pa30BaTEIbLHOM CPeAbl
YHUBEPCUTETA, BKJIOYAS IepevyeHb Yy4eOHO-MeTOAMYEeCKOro olecneveHHus sl
CaAMOCTOAATE/IbHOM Pa00ThI 00Yy4aKOLIUXCS 10 M CHUIIMHE.

OcHoBHas JMTeparypa:

1. Ky3oBkuH, B. A. DieKTpOTeXHUKA U OHJEKTPOHUKA : YYEOHHK [JIsi CPEIHEro
npodeccuonanbHoro obpazosanust / B. A. Kyzokun, B. B. ®wumaroB. — Mocksa
M3natensctBo HOpaitt, 2025. — 433 ¢. — (IIpodeccuonansuoe oOpa3zoBaHue). —

ISBN 978-5-534-17711-4. — Texct : anextpoHHbIl // OOpazoBaTenbHas miatgopma FOpaitt
[cafiT]. — URL: https://urait.ru

2. EBnoxumoB, A. II. Dnexkrtponuka: ydeOHoe mnocobue / A. II. EBmokumos, P. A.
EBnoknmoB. — Bonrorpan : Bonrorpanckuii I'AY, 2021. — 116 ¢. — TekcCT : 27€KTPOHHBIN



https://urait.ru/bcode/533600

I Jlanp : odnexkTpoHHO-OMONMMOTEYHass cucrtema. Pexum JocTyma: Aias  aBTOPH3.
I10JIb30BaTENEH.
3. DIEeKTpUYECKHE LIETIH IEPEMEHHOT0 TOKa: METOAMYECKUE YKa3aHus / COCTaBUTEIU
B. A. Cxopnsxog [u ap.]. — Cankr-IletepOypr: CIIOIJITY, 2021. — 36 ¢. — Tekcr:
ANIEKTPOHHBIN // JIaHb: 27IeKTpOHHO-0MOIMOTeYHas cucTeMa. PexxuM goctyna: i aBTOpH3.
IIOJIB30BATENEH
JlonosiHuTEIbHbIE HCTOYHUKHU

1. Hanunos, U. A. DnekrporexHuka B 2 4. Yacte 1 : yuebHOe mocoOue st
cpennero npodeccuoHabHOro odpazosanus / 1. A. JlanuioB. — 2-e u31., UCIIP. U JOI. —
Mocksa : U3natensctBo FOpaiit, 2023. — 426 ¢. — (IIpodeccuonansaoe oOpa3oBaHue). —
ISBN 978-5-534-09567-8. — Tekct : anmekrponnbiii / DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455749

2. Hanunos, M. A. DnextporexHuka B 2 4. Yacte 2 : ydyeOHOe mocoOue s
cpenHero npodeccuoHabHOro odpazoBanus / 1. A. JlanmioB. — 2-e u31., UCIIP. U IO, —
Mockga : U3natensctBo FOpaiit, 2025. — 251 ¢. — (IIpodeccronanbHoe 00pa3oBaHuE). —
ISBN 978-5-534-09565-4. — Tekct : anektponnbiii / DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455750
Y4eOHo-MeToAuYeCcKHEe MATEPHAJIbI:
1. MiBanosa, JI. B. Deutsch im Energiebereich : yue6noe mocoowue / JI. B. MiBaHoBa.
— Openobypr: OI'Y, 2019. — 103 ¢. — ISBN 978-5-7410-2313-6. — TekcT: 3MeKTPOHHBIHI
/I JlaHb: DJIEKTPOHHO-OMONMOTEYHAs CcHUCTeMa. PexuM JocTyma: JUii  aBTOPHU3.
IIOJIB30BATENEH.
2. DIEKTPUYECKUE LTI TEPEMEHHOTO TOKA: METOIMYECKHE YKa3aHUs / COCTaBUTENH
B. A. CkopnskoB [u ap.]. — Cankr-IletepOypr: CIIOIJITY, 2018. — 36 ¢. — Texkcr:
AJIEKTPOHHBIN // JIaHb: 27IeKTpOHHO-0MOIMOTEeYHas cucTeMa. PexxuM goctyna: i aBTOpH3.
II0JIb30BATENEH.
HNHuTepHer - pecypebl
1. Hayunas snekrponHas oubnmmoreka «KubepJlennnkay - https://cyberleninka.ru/
2. CeTeBasi 25IeKTpOHHAsE OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books
3. OnexkTpoHHo-O0nbOaMoTeunas cucrema PIAY-MCXA um. K.A. Tumupsizesa (nanee
9BC) caitr www.library.timacad.ru



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

4. KOHTPOJIb Y1 OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOM

JUCIHHUITJINHBI

4.1 ®opMbI M METO/IbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB 00y4eHHs

Pe3yabTarsl 00yyenust
(ocBOeHHBbIE YMEHHUS, YCBOCHHbIE 3HAHUA)

DopMbI 1 METOIBI KOHTPOJISI
U OLIEHKH Pe3yJibTaToB
o0yueHust

O6mme u npodeccuoHaIbHbIE KOMIIETEHIIMU:

OK 01 Bri6upats CIIoCOObI perieHus 3a/1a4
npoeCCUOHATBHON ~ JIEATENPHOCTH  NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;
INIK 1.1 OcymecTBisiTh TEXHHYECKOE  OOCIY>KHUBaHHE
TEXHOJIOTUYECKOr0  00OpyIoBaHMsl A IPOU3BOJCTBA
IIPOJYKTOB IIUTAHUSI U3 PACTUTEIBHOTO CBHIPbSl B COOTBETCTBUU
C OKCILTyaTallMOHHOW JOKYMEHTaIuei
I[NIK 2.1 OcymecTBiaTh OpraHW3alMOHHOE OOecreueHue
MIPOU3BOJICTBA MPOAYKTOB MUTAHHS U3 PACTUTEIHLHOTO CHIPbS
Ha aBTOMATU3UPOBAHHBIX TEXHOJOTUYECKUX JTUHMSIX.

3HaTh:

— KJ1acCU(UKALIMIO ANIEKTPOHHBIX TPUOOPOB, X
YCTPOWCTBO U 00JIaCTh TPUMEHEHNS,

- METO/bl pacyeTa U U3MEPEHHS] OCHOBHBIX
[MapaMETPOB JICKTPUUECKUX LIETIEH;

- OCHOBHBIC 3aKOHBI SJICKTPOTCXHUKHU

— OCHOBHBIE MTpaBUJIa HKCILTyaTal[uu
HIIEKTPOOOOPYIOBAHUS U METO Il M3MEPECHHUS JIEKTPHUICCKIX
BEJTMYNH;

- OCHOBBI TCOPHHU DJICKTPHYCCKUX MAIIMH, ITPUHIIUIT
pa6OTBI THUTIOBBIX JJICKTPHYCCKUX YCTpOﬁCTB;

— IapaMeTpbl JIEKTPUUECKUX CXEM U €UHULBI UX
M3MEpEHUs; IPUHIIMIT BIOOpA AIEKTPUUYECKUX U DJIEKTPOHHBIX
prOOpOB;

- MIPUHLIUIIBI COCTABICHUS POCTBIX MIEKTPUYECKUX
1 DJIEKTPOHHBIX LIETIEH;

- CIIOCOOBI TOJTYYESHHUS, TIepeIaur U UCTIOJIb30BaHUS
DJIEKTPUYECKON DHEPIUU;

- YCTPOMCTBO, IPUHIMII ICCTBHS U OCHOBHBIE
XapaKTePUCTHKU 3JIEKTPOTEXHUUECKUX MPUOOPOB;

- OCHOBBI (PU3UYECKHX MPOIECCOB B MPOBOJHUKAX,
[MOJyIIPOBOJHUKAX U JUAJIEKTPUKAX;

- XapaKTEPUCTUKH U IAPAMETPBI JJIIEKTPUUYECKUX U
MAarHUTHBIX MOJIEH, TAPAMETPbI PA3IMYHbBIX AIEKTPUUECKUX
Lernen
Ymern:

— BBIOMPATH AIEKTPHUECKHUE, FIICKTPOHHBIC TPUOOPHI
1 DIIEKTPOOOOPYIOBAHHE;

- IIpaBUJIBHO 9KCILTYaTUpPOBATh

Texymui KOHTPOJIb:

- OIIPOC YCTHBI;

- TECTUPOBAHUE;

- BBITIOJIHEHHE NTPAKTHUECKOM PaboThI

OueHka pe3yabTaToB BHIOITHEHHS
CaMOCTOSITETIbHOM PadoThI

[TpomexyTounas aTrectanysi B popme:
3 cemecTp- npyrue GOpMbI KOHTPOIIS
4 cemecTp —dK3aMeH

Mertoa npoBeAcHUs TPOMEXYTOUHON
aTTecTalnuu 4 ceMecTpa: BHIMOJIHECHHE
KOMIUIEKCHOTO 3a/1aHUs




DIIEKTPOOOOPYIOBAaHHE ¥ MEXAHM3MBI Tepeqadd JBHIKCHUS
TEXHOJOTMYECKUX MAIIIMH U allapaTos;

- MPOU3BOAUTE PACUEThl MPOCTHIX SJIECKTPUUECKHUX
LCTICH

- paccuyuThIBaTh rnapameTpbl Pa3IMYHbBIX
DJIEKTPUYECKUX LIETIEH U CXEM;

— CHUMATh MOKa3aHus u T0JIb30BaThCS
HIIEKTPOU3MEPUTEIBHBIMU TPUOOPAMU U MPUCITIOCOOJICHUSIMU




