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PABOYASI ITIPOTPAMMA YYEBHOM JUCIATLINHBI

OI1.02 DJIEKTPOTEXHUKA 1 OCHOBbBI QJIEKTPOHUKH

001enpogecCHOHAILHOT0 HKJIA

OCHOBHOH 00pa3oBaTe/bHOM MPOrpaMMBbI
10 CIIeNHAJIBHOCTH:

15.02.10 MexaTpoHuKa 1 MOOMJIbHASI POOOTOTEXHHMKA B MPOMBIILICHHOCTH



OJOBPEHO CocraBieHa Ha OCHOBE

HpenmerHoit (LLMKITOBOIA) (benepanbHOr0 TOCYAapCTBEHHOTO
MEXaHIICCKHIX " obpasoarensHoro cranaapra CI1O
aBTOTPAHCIOPTHBIX .

0 CTeIUATBHOCTH:
[Ipencenarens ITHK 15.02.10 M 5

H.C KoTeIbHIKOBA .02. eXaTpOHUKA U MOOMIIbHASI

IIporokon Ne 10 poOOTOTEXHHKA (TI0 OTPACIISIM)
24 mas 2021 rona

CocraBurenu: Korensaukosa H.C., npenogasarens ['BIIOY «UXTT»

BnyTpenHss skcneprusa:
Texnuueckas skcneprusa: banyn . /1., meroguct I'BIIOY «UXTT»

CopnepxarenbHas skcneptu3a: Akumona E.B., npenogasarens 'BIIOY «UXTT»

Pabouast mporpamma y4eOHON MUCHUIITUHBI DJIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHHUKHU
pazpaboraHa Ha ocHoBe ®PenepanbHOrO0 TOCYJIAPCTBEHHOIO 0O0pa30BaTEIbHOTO CTaHAapTa
cpenHero mpodeccruoHanbHOro obpa3oBaHus Mo crneuuaidbHocTu: 15.02.10 MexarpoHuka u
MoOUIbHAs poOOTOTEXHHKA (IO OTpacisim), YTBEPKJACHHOTO TpHUKa3oM MUHUCTEpCTBA
obpazoBanus u Hayku P® ot 09.12.2016 N 1550, paboyero yueOHOTO TJ1aHa MO CIEIHAIIBHOCTH,

IPUMEPHON OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI.

CopepxaHue MpOrpaMMbl peaiu3yeTcsi B IPOILIECCe OCBOEHUS CTYAEHTaMU OCHOBHOM
oOpasoBarenbHON MporpamMMbl 1o crnernuaibHocT: 15.02.10 MexarpoHuka U MOOWIIBHAsS

p06OTOTCXHI/IKa B IPOMBIIIJIICHHOCTH.



COIAEP/KAHHE

OBI[AS XAPAKTEPHCTHKA PABOYEH ITPOTPAMMBI YYEEHOH
JIACITHITTHHBI

CTPYKTYPA H COJAEPKAHHE YYEFHOH JJUCI[HIT/IHHbI

YCIOBHA PEAITH3AITHUYYEFHOH JUHCIIAII/THHbI

KOHTPOJIb H OLIEHKA PE3YJIbTATOB OCBOEHHS YYEEHOH
JIACITHITTHHBI

20

22



1. OBIIASI XAPAKTEPUCTUKA PABOYEN MPOI'PAMMBI YYEBHOM
JUCIHUIIVIMHBI SJIEKTPOTEXHUKA U DJIEKTPOHHASA TEXHUKA

1.1. Ob6aacThr npuMeHeHusi padoueil MporpaMMel

Pabouas mporpamma yueOHOM TUCHMIUIMHBI SBISETCS YacThIO OCHOBHOM 00pa3zoBaTeIbHOM
nporpammbl B cooTBeTcTBHE ¢ PI'OC CIIO mo cmenmanbroctn  15.02.10 MexarpoHuka u
MOOUJIbHAs POOOTOTEXHHKA (110 OTPACIISIM),BXOASIIEH B YKPYITHEHHYIO IPYIIY CleUaIbHOCTEN
15.00.00 MamuHOCTpOCHHE.

1.2. MecTO THCHHIUIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/IbHOM MporpaMMbl: YueOHas
TUCIUIUIMHA BXOJUT B  oOmenpodeccnoHanbHbll LHMKJI Kak  obmenpodeccuoHanbHas
JTUCIUIINHA.

1.3. He.]]b " IVIAHUPYEMbI€ pe3yJibTAaTbl OCBOCHHUS TUCHMUIIIMHDBI:

Kon IIK, | YMmeHus 3HaHus

OK

IIK 1.1 YUurarh NPpUHIUITHAIBHBIE [TpuHnum paboThl M HA3HAYCHUE
CTPYKTYPHBIE CXEMBI, CXEMBI YCTPONCTB MEXAaTPOHHBIX CUCTEM

aBTOMATH3AllNH, CXEMBI COeTMHEHHUIH
U MOIKIIIOYEHUN

IIK 1.3 | Mcnionb30BaTh NPOMBIIIIICHHBIE Mertoap! opranu3anuu oOMeHa
npoTokousl i o0benuHenus [IJIK | uadopmanueit Mexny ycrpoiicTBamu
B CETh MEXATPOHHBIX CUCTEM C UCIOJIb30BAaHUEM

IIPOMBILUICHHBIX CETEN

IIK 3.1 duznyeckue 0COOEHHOCTH Cpell
HCII0JIb30BaHUA MEXATPOHHBIX CUCTEM

IIK 4.3 VYcranoBKa 1 BHITIOJIHEHHE BCEX
TpeOyeMBIX HACTPOSK MEXaHUYCCKHX,
ANEKTPUYECKUX JATUUKOB
JOTIOTHUTEIbHOU KOHCTPYKIIUU

IIK 5.1 | HTepnpeTupoBaTh HaBBIKK OCHOBHBIE MOJIETH JIEKTPUUECKUX CXEM
MOCTPOEHUS IECKTPUIECKUX CXEM MIPU MOJICTTUPOBAHUYU TEXHUUECKHUX
MIPU IOMOILIU COOTBETCTBYIOIIETO CHUCTEM MOOMIIBHOU POOOTOTEXHUKH;

TCOPCTUUCCKOTO aIlllapaTa
HpI/IHHI/IHH MOCTPOCHUC IJICKTPHUICCKUX

CXeM
IIK 5.5 | Ycrpanenue Haubosee DNEKTPUUECKUX CXEM MOAKIIOUYEHUS
pacIpoCTpaHEHHBIX MPoOIEM B WCTIOJTHUTEBHBIX MEXaHH3MOB
ciiyyae 0OpbIBa CBSA3M KOHTPOJUIEpAa | MOOMIIBHOTO poboTa

u poOoTa




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O6bem yueOHOM TUCUMILUIMHBI M BUbI Y4eOHOi

Buj yueOHoi padoThl

O0beM yacoB

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 134
B TOM YHCJIE:

TEOpeTUIeCcKoe 00ydeHne 86
nabopatopHbie pabOTHI (€CIU MTPETYCMOTPEHO) 26
NPAaKTUYCCKHUE 3aHATHS (€CIIU MPETYCMOTPEHO) 6
caMoCTOsTeNIbHas paboTa 8
POMEKYTOYHAs aTTecTalus B popMe IK3aMeHa 8




2.2. Temamuueckuii nnaun u cooeprcanue y4eoHou OucCyunIuHsl

Haumenoeanue Cooepicanue yueono2o mamepuana u popmvl Opeanu3auuu 0eamenbHOCmu Oovem Oceausaemvie
pazoenos u mem obyuarouuxcs uacoe InemMeHmol
KomnemeHyui
1 2 3
Pa3zgea 1. daekTpuyeckoe moJse 6
Tema 1.1. Cooeporcanue yueonozo mamepuana [IK 1.1.-1IK 1.4.
I I1.K.2.1.-TIK
POBOJHUKH 1 1. DieKTpUYECKOE TOJIE U €r0 OCHOBHBIC XapaKTepuCTUKH. 3akoH KyroHa. 23
AUSTIEKTPUKH B JusnexkTpudeckas npoHUIaeMoctb. HanpskEHHOCTh M MOTEHIIUAI SJICKTPUUECKOTO MOJIS. 4 MK 3.1.-TIK 3.3
SJICKTPUICCKOM TOJIC. | JxpumnoTeHInaTbHBIC TOBEPXHOCTH. DIeKTprdeckas EMkocTh. KonaeHcatopsl. O0rias K 4.1 -TIK 4.3
ONEKTPUYCCKUN TOK. | &nvrocTh MIPH MOCJIEI0BATENIFHOM U MapauIeIbHOM COeTMHEHUN KOHIEHCATOPOB.
2. O6mwme cBeneHus 00 31eKTpudeckoM Toke. Cria Toka. [II0THOCTB 3JeKTPHYECKOTO TOKA.
Temamuxa npakmuueckux paoom
1. PemieHue 3a7a4 Ha pacy€T EKTPUUECKHUX MOJICH MO 3aJaHHBIM MapamMeTpam, ¢ 2
Pa3IUYHBIM COCMHEHHEM KOH/IEHCATOPOB.
Pa3nen 2. DaekTpuyeckue Henu MOCTOSIHHOIO TOKA
Tema 2.1. Cooepoicanue yueonozo mamepuana 10
TIpocTbie 1 CHOXKHBIE | | DnemeHTHI 2MEKTPUUECKHX Liereil. ICTOYHNKN U IPUEMHHKH SJEKTPHYECKON SHEPIHH. MK 1.1.-I1IK 1.4.
SJICKTPUICCKHUE CIH | TomyyeHne SIEKTPUIECKON SHEPTHH U3 APYTUX BUIOB dHepruu. [IpeobpasoBanue 4 I1.K.2.1.-TIK
ANIEKTPUYECKON SHEPTHUH B JPYTHE BUJIBI DHEPTHH. DIIEKTPUIECKOE COMPOTUBIICHHE. 3aKOH 2.3.




IIOCTOAHHOI'O TOKa

Owma. M3mepeHre NoTeHIUaNnoB B AeKTpuueckoil uenu. IlorennuansHas quarpamma.
PaboTta 1 MOIITHOCTB ANMEKTPUUECKOTO TOKA. PeKUMBI paOOThI SJIEKTPHUECKUX 1ereid. CXeMbl
3aMEIICHUS JIEKTpUIecKuX Leneu. [lociaenosarensHoe, napawiesbHOE U CMELIaHHOE
COEMHEHUE CONPOTUBIICHUM.

2. 3axonbl Kupxroda. Hepa3BeTBin€éHHbIE U pa3BeTBIEHHBIC JIEKTPUUECKHE 1enu. Pacuér
ANEKTPUYECKUX LETIEN METOAAMU Y3JIOBBIX U KOHTYPHBIX YPABHEHU, SKBUBAJIEHTHBIX
COIPOTUBIICHUH (METO/ CBEPTHIBAHUSA 1IN ), TPEOOPA30BAHUS TPEYTOJIbHUKA» U «3BE3bI»
CONPOTHUBIICHUM, HAJIOKEHUSI TOKOB, SKBUBAJIEHTHOIO T€HEPATOPa, KOHTYPHBIX TOKOB.

Temamuxka nadopamopuvix padom

1. SKCHepI/IMeHTaHBHaH IIPOBCPKaA 3aKOHA Owma. BrimosiHeHune I/ISMepeHI/Iﬁ IIOTCHLNAJIOB
B BHGKTqueCKOﬁ aenuy, MoCTpoCHUcC HOTGHHH&JIBHOﬁ JuarpaMMbl.

2. Wzyuenme 3akonoB Kupxroda ams MHOTOKOHTYpHBIX Lieneit. OnbpITHas MpoBepKa
IIPUHIINAIIA HAJIOKEHUsI TOKOB.OTIBITHAS IPOBEPKA METOAA SKBUBAJIEHTHOTO
reHepaTopa.

MK 3.1.-I1K 3.3.
[IK 4.1.-11K 4.3.

Camocmoamenvhas paboma odyuarouyuxcs

ITogroroBka Kk 3aiiuTe J'Ia60paT0pHBIX pa60T

Paznen 3. MarautHoe nmoJjie

Tema 3.1.
MarauTHEIE 1IENN U
3JIEKTPOMArHUTHAS
WHTYKITUS

Cooeporcanue yueonozo mamepuana

1. OcHOBHBIE TapaMETPhI, XapaKTEPU3YIOLUE MAarHUTHOE MoJie. 3akoH Amnepa. 3akoH bruo
— Casapa. L{lupkynsanus MarHuTHOM MHAYKIMHU. MarHUTHBIE 1TOJISI IPSIMOTO MTPOBO/A,
KOJIBLIEBOM U IWIMHAPUYECKON KaTylleK. MaruuTHsli oToK. MaruutHoe
norokocuerienre. MTHIyKTUBHOCTh COOCTBEHHAs U B3auMHast. MarHUTHbIE CBOWMCTBA
BenlecTBa. Hanmpspk€HHOCTh MArHUTHOTO TOJISA. 3aKOH MOJIHOTO TOKA. SIBIeHHME MarHUTHOTO

K 1.1.-IIK 1.4.
I[LK.2.1.-TIK
2.3.

[IK 3.1.-1IK 3.3.
[IK 4.1.-11K 4.3.




THCTEpe3uca.

2. MarnutHble 1ienu. Pacyér Hepa3BeTBIEHHON OTHOPOAHON MAarHUTHOM Lieny. MarHuTHoe
conpoTrusiieHre. MaruuToaBrxKyIas cuwia. Pacuér pa3BeTBIEHHON OAHOPOIHON MarHUTHOU
LEeMU. Y3JI0BbIE U KOHTYPHBIC YPABHEHUSI MAarHUTHOM 1I€NU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu. [pasumno Jlenua. Cuiel Jlopenna. Bzaumoneiictsue cun Jlopenna u Kynona.
WNunyuuposannas snexkrpoasuxyias cuia (nanee — 2J1C). IIpaBuiio npasoit pyku. I/1C
CaMOMHAYKIMHU U B3aUMOUHAYKIINH.

Temamuka npakmuueckux padom

2. Pemienue 3a1a4 Ha pacu€T MarHUTHBIX MOJIEH C TOMOIIBIO 3aKOHOB AMriepa 1 bro

— Cagapa. BplmosHeHHe pacuéTa HEOTHOPOAHBIX HEPA3BETBICHHBIX U OJJHOPOTHBIX 2

Pa3BETBICHHBIX MATHUTHBIX I[ETICH 110 33 ]aHHBIM ITapaMeTPaM.

Pasnen 4. DiekTpuyeckue 1enu nepeMeHHOro ToKa 20
Tema 4.1. Cooepircanue yuebnozo mamepuana K 1.1.-TIK 1.4.
OcCHOBHBIE CBENEHUS | | [[ox e ) T1K.2.1-TK

. yuaenue cunycounansaoi DJC. YpaBHeHus v rpaUKH CHHYCOUTATBHBIX BEJTUYHH. 23

O CHHYCOUNANBHOM | BekTopHBIE JUarpaMMsl. J[efCTBYIOMAs U CPEAHSS BETHYMHbI IIEPEMEHHOTO TOKA. [IK 3.1.-TIK 3.3.
AIEKTPUIECKOM TOKE.
JIeMEHTHI 1 2. llenu ¢ akTUBHBIM CONPOTHBIIEHHEM, HHIYKTUBHOCTBIO, EMKOCTBIO, PEAILHOM KaTymkoii, | 4 IIK4.1-TIK 4.3.
IapamMeTphl peaTbHBIM KOHICHCATOPOM. IIK 5.1-TIK 5.5.
NMEKTPUICCKUX
LieTIeH IEPEMEHHOI0
TOKa
Tema 4.2. Cooeporcanue yueonozo mamepuana
Pesonarc B 1. Hepa3BeTBIEHHA LIEeTIb C PeabHBIM KOHICHCATOPOM U PeabHON KaTyIKoi. CXeMbl 2 IK 1.1.-TIK 1.4.
SJICKTPHICCKHIX 3amelnieHus. BeKTopHbIe qrarpaMMbl HAPSHKCHH, TPEYTOJIbHUKN COMPOTUBIICHUHN U I1.K.2.1.-T1IK
[ersix MOIIHOCTeH. Pesxumbl paboTs! ienu. Pezonanc Hanpspkennii. BorHOBoe conpoTuBiIeHHE. 2.3.




Jlob6potHOCTh KOHTYpa. Llens ¢ mapayuienbHbIM COeTMHEHUEM PEaIbHOTO KOHIEHCATOpa U [IK 3.1.-I1K 3.3.
peasibHOM KaTymkoil. CxeMbl 3ameleHus. BekTopHble 1uarpaMMbl TOKOB, TPEYTOJbHUKH [IK 4.1.-11K 4.3.
IPOBOIUMOCTEH U MOIIHOCTEH. Pexxumbl paboTsl ienu. Pesonanc Tokos. BonHoBas [IK 5.1.-IIK 5.5.
IIPOBOAMMOCTb.
Tema 4.3. Cooeporcanue yueonozo mamepuana
Tpéxdasznbie nenu
1. O6ume cBenenus o Tpéxdaszupix cucremax. Ilomydenue tpéxdaznoit 9/1C. Coeaunenue
«3BE370W» IPY CUMMETPUYHOM Harpy3ke. DasHble U IMHEWHBIE HAIIPSDKCHUS U TOKH.
CoenuHeHnEe «TPEYroJbHUKOM» [P CUMMETPUYHOM Harpy3ke. @a3Hble U TMHEHHbIE
HanpspKeHus: 1 Toku. MoHocTs. O01e cBeIeHNs: 0 HECUMMETPUYHBIX TPEX (Pa3HbIX
nernsix. OCHOBHbIE TPUYUHBI MOSBICHUS HECUMMETPUH B TPEX(Pa3HBIX CUCTEMAX.
Tpéxda3uble HeCUMMETPUYHBIE LIETIN IIPU COSAUHEHUHN HCTOYHHUKA U TPUEMHHKA
«3Be3a0i». Cmerenue HeliTpanu. Posib HyneBoro mpoBoja. TpéxdasHble HECUMMETPUUHBIE
LENH NPU COETUHEHUH TPUEMHHKA «TPEyroibHUKOM». [lepeMenHoe Bpalaronieecs
AJIEKTPOMAarHUTHOE MOJIE.
Tema 4.5. Cooeporcanue yueonozo mamepuana
Ilepexonmsie 1. O6mue cBeeHHs 0 MePeXOHBIX Mporieccax. [[puurHbl BOSHUKHOBEHUS MEPEXOTHBIX TIK 1.1.-[1K 1.4.
HPOLICCChHI B npoiieccoB. [TepBeiii 1 BTOPOil 3aKOHBI KOMMYTAaIUH. BKJIFOUCHHE M OTKIIFOUCHHE KATYIIKU I1.K.2.1.-TTK
SICKTPHICCKHX MHAYKTUBHOCTH B 3JIEKTPUUECKUX LIETISIX TOCTOSTHHOTO HAIPSDKEHUS. 3apsij U pa3psil 2.3.
OeTIX KoHzeHcaropa B e RC. YpaBHeHHs NEpeXOoaHBIX TOKOB M HanpspkeHui. [ padukn MK 3.1.-T1K 3.3.
MIEPEXOIHBIX ITPOLIECCOB. [IK 4.1.-11K 4.3.
[IK 5.1.-IIK 5.5.

Temamuka nabopamopuvix pavom

3. HCCJ’I@}IOB&HI/IG LEIU IMEPEMCHHOI'O TOKaA € MOCJICA0BATCIbHBIM COCIMHCHUEM aKTUBHOI'O
N PCAKTUBHOI'O 3JICMCHTOB, C MapalJICJIbHBIM COCIMHCHNEM AKTUBHOT'O 1 PEAKTUBHOI'O
OJIEMCHTOB, C IMMOCJICA0BATCIIBHBIM U TapaJlJICIbHBIM COCIMHCHUEM KAaTYIIKHU




HHAYKTUBHOCTHU U KOHACHCATOPA.

4. UccnenoBanue TpéxdazHou e IpHu COSTUHEHUN TOTPEOUTENCH «3BE310M» U
«TPEYTOJIBLHUKOM.

Temamuka npaxmuyeckux paoom

3. Pemenue 3ama4 Ha pacy€T DIEKTPUUECKUX IeTIeH EPEMEHHOIO TOKA C OCTPOEHHUEM
BEKTOPHBIX JMarpaMM, TPEYTOJIbBHUKOB COINPOTHBICHUH (MPOBOAMMOCTEH) U
MOILHOCTEH, CHMBOJIHMYECKUM METOIOM.

Camocmoamenvnasn paboma odyuarouwuxcs

[ToaroroBka k 3amure J1a00paTOPHBIX paboT

Pa3znea 5. DjieKTpoHHbBIE NACCUBHbIE M AKTHUBHbBIE LU

Tema S.1. Cooepircanue yueonozo mamepuana MK 1.1.-I1IK 1.4.
ILK.2.1.-TIK

[MaccuBHbie 1 1. O6muiue cBeIeHUs O MACCHBHBIX U AKTHBHBIX AJICKTPOHHBIX IeTsiX. OUIbTphl. THITBI 23

aKTHUBHBIC ¢GunpTpoB. [IpuHIMn paboThl MAaCCHBHBIX (GUILTPOB. [IpHHIMIT pabOTHI AKTHBHBIX [IK 3.1.-TTIK 3.3
SJICKTPOHHBIC HCTIN. ¢mibTpoB. [Ipumenenne GUILTPOB B CHIIOBBIX NEKTPHUUECKUX LEMAX U B K 4.1 -TIK 4.3
PubTpsI PaZMOANIEKTPOHHO anmaparype K 5.1 -TIK 5.5.

Pa3nen 6. ®u3nueckue 0CHOBBI NOJTYNIPOBOAHUKOBBIX IPUOOPOB
Tema 6.1. Cooepoicanue yueonozo mamepuana I[IK 1.1.-TIK 1.4.

10




DnexTpoduzndeckne
CBOMCTBA
MOJTYIIPOBOTHUKOB

1. DnekTpodu3nyeckre CBOMCTBA MOIYITPOBOHUKOB. BHYTpEeHHSS CTPYKTYypa
noiynpoBogHuKa. [IoHATHE «KOBaJIEHTHAS CBA3b» U €€ 0COOeHHOCTh. CBOOOIHBIE HOCUTENN
3apsijia B MOJIYIIPOBOHHUKE, IOHATHE «IbIpKa». COOCTBEHHAS U TIPUMECHASI IPOBOUMOCTb.
Bunas! npumeceii. 3aBUCMMOCTH MTPOBOAUMOCTH PUMECHBIX HOJTYIPOBOJHHKOB OT
TEMIIePATYpPHI.

Toku B monxynpoBogHuKax: ApeidoBbiii u nuddy3nonHsiii. HepaBHOBeCHBIE HOCUTENN
3apsizia B MOJIYIIPOBOAHUKE. BpeMst )KH3HH U CKOPOCTh pEKOMOWHAIINY HEPABHOBECHBIX
HOCHUTEIEH, CBSA3b ITHX MapaMeTPOB C YACTOTHBIMHU CBOMCTBAMU MOIYIPOBOJHHKOBBIX
puOOPOB.

2. OCHOBHBIE TPYIIIBI JIEKTPHYESCKUX KOHTAKTOB U TpeOoBaHus K HUM. CBOKCTBA KOHTAKTa
«IOJYNPOBOAHUK-TIONYITPOBOAHUKY». DopMupoBanue pP-nN-nepexona. Guznueckue
npotuieccol. [llupuHa u noTeHHaIbHBIN Oapbep P-N-Tiepexoa.

CaoiicTBa p-N-nepexoa Mpy HaTUYKUU BHENTHETo Hamnpsikenus. [Ipsmoe u oOpatHoe
BKJIIOUEHHE P-N-riepexoaa. uznueckre npouecchl: SBACHUS HHKEKIIUU U SKCTPAKLIMHI
HocuTenei. BonpT-ammnepnas xapakrepuctrka (BAX) p-n-nepexona. [lonstue «apoboii p-
n-nepexona». Buasl mpo6os.

Camocmoamenvnas paboma odyuarouuxcs

CI/ICTCMaTI/BaI_II/IH yqe6Hor0 Marepurajia — COCTABJICHUC Ta6J'II/II_I

I[L.K.2.1.-TIK
2.3.

IK 3.1.-I1K 3.3.
[IK 4.1.-11K 4.3.
IIK 5.1.-TIK 5.5.

Paznea 7. IlonynpoBogHMKOBBIE IPHOOPBI

26

Tema 7.1.

Cooeporcanue yueonozo mamepuana

11




[TonmynpoBonuukoBeie | 1. O01mKe cBeAeHUs O MOIYIPOBOAHUKOBBIX nuoaax. Kimaccuduxanms IIK 1.1.-1IK 1.4.
JHOIBI MOJTYTPOBOTHUKOBBIX JHOJ0OB U MPUHIIMITBI KIacCH(PHUKAIUK. Y CTPOHCTBO [L.K2.1.-TIK

MOJIYTIPOBOTHUKOBBIX JHOJOB. XapaKTEPUCTUKU U TAPAMETPbl, CXEMbI BKIIOUECHHUS. 23

OCHOBHBIE TUIIBI MTOJTYITPOBOJHUKOBBIX JUOJIOB U UX CBOMCTBA. BeIMpsiMUTEIbHBIE [IK 3.1.-TTK 3.3

(cunoBeie) muojsl. JletekTopHbie auoasl. CTaOMIUTPOHBL. IMITYIbCHBHEIC, o e

BeicokouyacToTHbIe (BY) u cBepxBbicokouactoTHbie (CBY) nuoabl. Bapukansl. O6nactu IK 4.1.-1IK 4.3.

pUMEHEHHUs, 0003HAYeHNE, MApPKUPOBKA JHOJIOB. TIK'S. 1-TIK'S.5.

2. CnenuanbHble TUIB AM010B. TyHHenbHbIe 1uoabl. {uoast N'anna. Juoast oTTku.

[Tpunuun nocrpoenust 1uo10B. Guznueckre MpoUEecChl, XapaKTEPHbIE NI TUOI0B.

O6nactu npuMmenenus 11oo0B. OO603HaYeHHUE TNO/IOB.

Temamuxka nadopamopuvix padom

5. HccnenoBanue xapakTepUCTUKH U MTAPAMETPOB MOJYIPOBOJHUKOBBIX THOJIOB,
CTaOMIIMTPOHA

Tema 7.2. Cooepiicanue yueonozo mamepuana MK 1.1.-TIK 1.4.
bunonspueie u 1. B K 6 M TLK.2.1-TIK
OeRLIe H I/IHOJ‘ISIpHgIe Tpau3uctopsl. Kiaccudukanms OUNONSIpHBIX TPaH3UCTOPOB. MapKupoOBKa. 23
(YHHIIOADHELE) TapaMeTpBI Hno;;ﬂprlvx TpaH63I/ICTOpOB. o ITK 3.1.-TTK 3.3.
P UIIBI CTPYKTYP. Y CTPOMCTBO OUTIOISPHBIX TPAH3UCTOPOB. DUBHUECKUE SIBJICHUS U 1K 4.1 -TIK 4.3,

MPUHIIUI PaOOTHI OUIMONSIPHBIX TpaH3UCTOPOB. OO03HAYCHHE OUTONSPHBIX TPAH3UCTOPOB.

[IK 5.1.-IIK 5.5.

Pexxumbl paboTel. OCHOBHBIE CXEMBI BKJIFOUEHHUs OumnossipHoro Tpansuctopa (Ob, O3, OK).
Oco0eHHOCTH U XapaKTEPUCTUKH CXEM BKIIIOYCHHS. TeMIepaTypHble U YaCTOTHBIC
CBOMCTBa OUTIOJIIPHOTO TPAH3UCTOPA. DKBUBAJICHTHBIE CXEMbI OUTIONIIPHOTO TPAH3UCTOPA.
CoOCTBEeHHBIE IITYMBl OUITOJISIPHOTO TPAH3UCTOPA.

2. IloneBble (yHUNIOJSIPHBIE) TpaH3UCTOPbl. OCOOEHHOCTD, CTPYKTYpPa, OCHOBHBIE THIIHI,
00J1aCcTH IPUMEHEHUs], KJlacCu(UKaIUs MOJIEBbIX TPAaH3UCTOPOB. [losieBbIe TPaH3UCTOPHI C
YIPaBJIAIOUUM P-N-TIepexo oM. Y cTpoicTBO. [IpuHiumn paboTel. Y caoBHOE rpadudeckoe
o0o3HayeHre. OCHOBHbBIE CIIOCOOBI BKITIOUEHHSI. XapaKTEPUCTUKH U MTapaMeTphl MOJIEBbIX
TPAH3UCTOPOB C YIPABJISAIOMUM P-N-riepexoaom. [loneBbie TpaH3UCTOPBI C H30JIMPOBAHHBIM
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3aTBOpOM. YcTpoicTBo. [Ipunimn paboTel. YcnoBHOe rpadudeckoe odo3HaueHue. Criocoobl
BKJIFOYEHUS. XapPAKTEPUCTUKU U ITapaMETPHI II0JIEBBIX TPAH3UCTOPOB C U30JIUPOBAHHBIM
3aTBOPOM

3. Ionessie Tpanzuctopsl MII-CTpyKTYpBI ¢ H30JIMPOBAHHBIM 3aTBOPOM: C
MHIYLIUPOBAHHBIM M BCTPOSHHBIM KaHaJoM. Y cTpoiictBo. [Ipunuun padotsr. MII-
TPAH3UCTOP KaK JIMHEHHBIN YEThIPEXTIOIIOCHUK. Y CJIOBHOE Ipaduueckoe 0003HaUeHUE

TeMneparypHble YaCTOTHBIE CBOKMCTBA MOJIEBBIX TPAH3UCTOPOB. MapKupoBKa.
Pexomengaruu no ux BritoueHuto. CpaBHUTENbHAS OIIEHKA TAPAMETPOB TOJIEBBIX U
OUMOJISPHBIX TPAH3UCTOPOB

Temamuka nabopamopusix pabom

6. HccnemoBaHnue XapaKTEpPUCTHK U ITAPAMETPOB OUTIONISIPHOTO TPAH3UCTOPA,
BKJIIOYEHHOTO 110 cxeMme ¢ O, Bkimrouénnoro 1o cxeme ¢ Ob.

7. HWccnenmoBanue XapakTEpPUCTHK U MapaMeTPOB MOJIEBOTO TPAH3UCTOPA C
yopasisironM nepexojom no cxeme ¢ O3, MAII-cTpyKTypsl.

Tema 7.3.
Tupucrops! u
ONTO3JIEKTPOHHBIE
prOOpbI

Cooeporcanue yueonozo mamepuana

1. OGmue cBeieHUsI O TUPUCTOPAX. Y CTPOUCTBO M PEKUM PabOThl TUPUCTOPOB. OCHOBHBIE
¢uznueckue npoueccsl. [I[puHnun aelcTBrUS THPUCTOPOB.

Pa3HOBUIHOCTH THPUCTOPOB: TUHUCTOPBI, TPUHUCTOPBI, CAMUCTOPBI. XapaKTEPUCTUKH U
napameTpsl, ocooeHHocTH BAX. CxeMbl BKIIOYEHHSI pa3IMYHbIX TUIIOB TUPUCTOPOB U
0coOeHHOCTH uX paboThl. O003HaUeHNE U MapKUpoBKa. OOIAaCTH MPUMEHEHUS.

2. ®oronpuémuukn. Knaccudukarus poronpuéMHuKkoB. Dotope3nctop, (GOTOIHO/,
dboToTpaH3uCcTOp, GOTOTUPUCTOP. Y CTPOKUCTBO (hoTompuEMHHUKOB. [IprHITUTT pabOTHI
doronpuémMurkoB. OCHOBHBIE XapaKTEPUCTUKH U TTapaMeTpbl. CXeMbl BKIIOUSHUS
doronpuémuukoB. O003HaueHUE 1 MapkupoBka. O0nacTu mpuMeHeHHs (POTONMPUEMHIKOB

K 1.1.-1IK 1.4.

I[LK.2.1.-TIIK
2.3.

[IK 3.1.-T1K 3.3.
[IK 4.1.-11K 4.3.
[IK 5.1.-IIK 5.5.
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3. Ceroanon. OCHOBHBIE XapaKTEPUCTUKH U NTapaMeTpbl. CXeMbl BKIIIOUEHUSI.
[Ipumenenne. OnTponsl. PasHoBUHOCTH ONTPOHOB. [ padrueckoe ycioBHOE 0003HAUCHUE
U MapkupoBka. O0IacTH MPUMEHEHUS

Temamuka nabopamopuvix padom

8. HccnenoBanue xapakTepUCTUKH U ITapaMETPOB TUPUCTOPA

4
9. HccnenoBanue XxapakTEpUCTHKH U TapaMeTpoB (HOToaAnO0a
Camocmoamenvnas paboma odyuaroumuxcs 2
1. Pabora co cipaBo4HOH, yueOHOM TUTEpaTypoil U KOHCIIEKTaMU.
Pa3nea 8. OcHOBBI MUKPO03/1eKTPOHUKH 4
Tema 8.1. Cooeporcanue yuebnozo mamepuana K 1.1.-TIK 1.4.
" I1.K.2.1.-1IK
HTCTPAJIBHEIC 1. MecTo MUKPORJIEKTPOHHUKH B chepe BEICOKMX TexHoorui. Kinaccupukarmm 23
cxeMbl. OCHOBHBIC UHTETrpaIbHBIX MUKpOcXeM. [IoHATHS «MHTerpaibHas cxemMa» u «cepusi». Cucrema [IK 3.1.-TIK 3.3
MOHSATHS Y TUIIbI o e
0003HaUEHHsI aHAJIOTOBBIX U IIU(PPOBBIX HHTETPATBHBIX CXEM.
anoroBeIX u UMGpo CTPAIbHEIX CX€ A TIK 4.1.-TTK 4.3.
2. OOuue MOHATHS O TEXHOJOTHSX HW3rOTOBJIEHHS HHTETpalbHBIX cxeM. OcoOeHHocTH TIK'5.1.-TIK 5.5.
3JIEMEHTOB IJIEHOYHBIX, THOPUAHBIX, TOJYTIPOBOAHUKOBBIX MHTETPAIBHBIX CXEM.
AHaJIOTOBBIE HHTETPANIbHBIE CXeMBbl. DYHKIIMOHAEHBIE HHTETPAITbHBIE MUKPOCXEMBI.
OcoOeHHOCTH cXeMOTeXHUKH. [IpuMeHeHre HHTErpaJIbHbIX CXEM
Pa3nen 9. Yceuniaurean v reHepaTopsl 30
Tema 9.1. Cooepoicanue yuebnozo mamepuana MK 1.1.-TIK 1.4.
ONeKTPOHHbIE 8 ILK.2.1.-TIK
YCUIIHTENH] 1 1. O6mue cBeneHus 06 INEKTPOHHBIX yemnutensax. Knaccudukaims. OCHOBHbBIE 23

TeXHHUeCKue nmokasarenu ycunuteneid. Oopatusie cBs3u (OC) B yeunutene. Bausaue OC
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YCUJIUTEIIN
MIEPEMEHHOTO
HaNpsHKEHUS U TOKA

Ha OCHOBHBIC ITOKA3aTCIIN YCUIIUTCIIA. ITonsarue ((YCTOI\/‘I‘II/IBOCTL YCUITUTCIIA»

2. Ycunurens Hanpsbkenus. Kackan ycunenus. OOuiyie NpuHIMITBI HOCTPOSHUS KacKaia

ycusieHus. J[nHaMu4ecKue XapakTepUCTUKU, X BUIbl U Ha3HadeHus. [lonsaTue «pabouas
Toukay. CriocoObl 3a1aHusl OJIOKEHHsI paboueil Touku. PexuMbl pabOThI yCHITUTENBHBIX
AIIEMEHTOB B cXeMe. MeTOo bl TEMIIEPaTypHOU CTaOMIM3alKH TTOJI0KEHUS pabodeil TOUKH

3. Ycunurenu momHocTH. [Ipumenenne ycunureneid. TpeOoBaHus K yCUITUTEISIM
MOIIIHOCTH. THIIBI U NPUHIUIIBI IOCTPOEHUS KACKaI0B YCUIICHUS

4. MHuorokackajable ycunutesnn. OCOOEHHOCTH OCTPOEHUs cXeM. MeKKacKa HbIE CBSI3U.
OcHOBHBIE PEryJIMpOBKU B YCUIIUTCIIAX. Yceunnrenu B HUHTCrpajibHOM HUCITIOJIHCHHUHU

Temamuka nabopamopusix pabom

10. MccnenoBanue ycHIMTeNsl HAPSHKEHUS 3BYKOBOW 4acTOThI. MccnenoBanue

2
JBYXTAKTHOTO yCHJIMTEJISI MOLITHOCTH.

Tema 9.2. Cooeporcanue yuebnozo mamepuana
Yeunurenu 1. Hasnauenue, o0s1acTi MpUMEHEHHs! yCUIIUTENel nepeMeHHoro Toka. O0mue cBeeHus 06
HCPEMEHHOTO TOKA | yeyuTesisix MEPEMEHHOTO TOKA. Y CHIIMTENH MEPEMEHHOT0 TOKa MPSIMOTO YCUIICHHUSL.
OnepanHOHHLIC [TpuHIMI MOCTPOEHUs YCUIIUTENS NTepeMeHHOoro Toka. OcHoBHBIE cBOMCTBA. [ToHATHS
YCHIINTCIH «Ipeid HyIs» U «IIpUBEAEHHBIN Apeild Hyms»

10

2. banancusle kackaapl ycunnenus. [Tpunnun nocrpoenusd. AuddepeHunanbHblii yCUIUTENb
(AY): npunun paboTel, XapakTepUCTUKHU U pekuMbl. CHH(a3HbIN U quddepeHnnaibHbIi
CUTHAJIbI

3. Yeunurenu nepemennoro Toka (YIIT) ¢ npeobpazoBanuem curnana. CTpykTypHast
cxema. [Ipuamun pa6otsl. JlOCTOMHCTBA U HEJOCTATKH

[IK 3.1.-I1K 3.3.
[IK 4.1.-11K 4.3.
[IK 5.1.-IIK 5.5.
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4. Ha3nauenue omnepanuoHHbX ycunutenerd (OY). OCHOBHbIE OCOOCHHOCTH, CBOWCTBA W
napameTpsl uaeaabaoro OV.

CxeMOTeXHHKA OIICPpaliluOHHOI'O YCHIIUTECIIA

5. OcoOeHHOCTH peaJbHBIX ONEPAaUMOHHBIX ycuiauTeneil. CrocoObl yCTaHOBKH HYyNS U
KOMIICHCAIlMM TOKa CMEIIEHWsS B  ONEpalroHHOM  ycuiautene.OCHOBHBIE — CEpUU
MHTETPAJIbHBIX ONEPALMOHHBIX YCHJIHMTENEH M WX NpUMEHEHHe. THUIoBble y37bl Ha 0aze
OTIEPAIIMOHHBIX YCHIINTEIICH: CYMMAaTOpBI, BBIYHCIIUTEIH, MHTErpaTopHl,
TuQepeHIaTopbl, KOMIIAPATOPHI

Temamuka nabopamopusix padom

2
11. UccnenoBanue yCcuiIUTeNs IEPEMEHHOTO TOKA.
Tema 9.3. Cooeporcanue yuebnozo mamepuana
CrenmanbHbIe BUABL | | [IInpokononocHble yentutean. OCHOBHBIE TPEGOBAHMS K IIHPOKOIONOCHBIM IK 1.1.-TIK 1.4.
YCHITATCIICH 1 yeumuressiM. Cxema KOppeKInH aMIUTATYIHO-4aCTOTHBIX XapakTepucTik (AUX) u I1.K.2.1.-TTIK
TCHEPATOPRI HIePEXOTHOM XapaKTePUCTHKU 2.3.
MK 3.1.-I1K 3.3.

2. [loBTopuTenu HanpsbkeHus. Hasnauenue nosropureneil Hanpsokenus. [TpuHumn MK 4.1 -TIK 4.3

MOCTPOEHHUS Ha MOJICBOM UM OUTIOJISIPHOM TpaH3ucTopax. OCHOBHBIE 0COOEHHOCTH 3 IIK 5.1.-TTIK 5.5.

MOBTOPUTEIICH HANIPSHKEHUS

3. U3buparensHble 1 pe30HaHCHBIE yeruTenu. OCOOCHHOCTH CXEMOTEXHUKHU YCUITUTETIEH.

O6acTi NpUMeHEeHUs yCUIuTenei

4. I'erepatopsl rapMoHNIeckux koebanuii: RC- u LC-reneparopsl. OcoOOCHHOCTH

IIOCTpOEHUs reHepaTtopoB. [IpuMmenenune reaepaTopoB. ABTOreHeparopsl. PasHoBuaHOCTH

CXEM aBTOTE€HEpaTOpOB. Buapl cTabmiin3auy 4acToThl KoJieOaHui

Pazngen 10. UmnyabcHble 1 HU(PPOBbIE YCTPOHCTBA 10
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Tema 10.1.

Cooeporcanue yueonozo mamepuana

ONEKTPOHHBIE KO | | OmucaHWe CHIHANIOB M IPONECCOB B HMITYIbCHBIX YCTPOMCTBaX. Ilapamerpbl H IK 1.1.-I1K 1.4.
1 popMHpOBaTEIH XapaKTEPUCTHKN UMITYJIHCOB. [LK.2.1.-TIK
UMIIYJIbCOB 23
OnexTpoHHbIe KiItoud. Tunsl. TpaH3uCTOpHBIE KIIIOUHM. DJIEKTPOHHbBIE KIFOUM Ha Pa3IMYHBIX -
0a30BBIX JIEMEHTAX. IK 3.1.-IIK 3.3.
M 5 . . K 4.1.-I1K 4.3.
€TO/IbI MOBBILICHUS OBICTPOACHCTBUS AIIEKTPOHHBIX KITFOUEH
A oA P MK 5.1.-TIK 5.5.
2. ®opMupoBaTeNN UMITYJICOB. OTpaHMYUTENN aMIUTATY bl UMITYJIBCOB. TPUTTEPHI KaK
OucTabuIbHBIE KIIFOYHM U (POPMHUPOBATEN UMITYIIbCOB. Kitaccudukanus nMImynbCHBIX
rerepatopoB. [IpuHIIUTIBI TOCTPOEHNUS M paObOTHI OCHOBHBIX TUITOB UMITYJIHCHBIX
reHeparopoB. CrieliuajibHble UMITYJIbCHbIE HHTEIPAJIbHBIE CXEMbI T€HEPATOPOB U TaliMEPOB.
Temamuka nabopamopusix padom
12. UccnenoBanue paboThl MyJIbTUBHOpATOpa HA TPAH3UCTOPAX.
Tema 10.2. Cooepircanue yuebnozo mamepuana
Hugpossre 1. O6ume cBenenus o MUPPOBHIX yeTpoicTBax. TUIIBI IM(POBBIX YCTPOUCTB. IK 1.1.-TIK 1.4.
CTpoiicTBa . .
yerp Komb6unanmonusie nugpossie ycrpoiictsa. [locnenoBaTenbHbie IU(QPOBBIE yCTPONUCTBA. [L.K.2.1.-TIK
[TonsiTue «undpossie aBToMaTh». [IpuMeHeHne HudPOBBIX YCTPOHCTB 2.3.
[IK 3.1.-T1K 3.3.
2. Ananoro-ugpossie (ALII) 1 undpo-ananorossie npeodpazoBarenu (LIAIT). 1K 4.1.-TIK 4.3
Haznauenue npeoGpaszopareneil. O0nactu npuMeHeHus nmpeodpaszopareneil. OCHOBHBIE K 5.1.-TIK 5.5
cBoiicTBa npeobpazoBareneit. Kimaccudukanus u o0CHOBHBIE XapaKTEPUCTUKH
npeoOpasoBareseit
Pa3nes 11. UcTouyHMKH IUTAaHUS U NpeoOpa3oBaTe/In
Tema 11.1. Cooepoicanue yueonozo mamepuana
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Beinpsimurenu u
npeoOpa3oBaTeIy.
Crabunuzatopsl
HaNpsDKCHUS U TOKa

1. Ucrounuku nuranus. Knaccudukanus ncrounukon nutanust. CocTaB 1 OCHOBHBIE
napametpsl. Beimpsimurenu. Tumel Bempsimureneid. Maseptopsl. [IpeobpazoBarenu
HanpspkeHus 1 yactothl. [Ipunnun padotsl. [Ipumenenne npeoOpasoBareneil.

2. Tumnbl crabunmuzaropoB. Haznauenue crabunm3aTopoB. JInHelHbIe cTaOMIM3aTopsl
HanpsokeHuss. CTPYKTYpHBIE CXEMBL. IPUHIHI PaOOThl TMHEWHBIX CTAOUIH3aTOPOB.
Nmnynscublie ctabunmuzaropel. CTPYKTYpHBIE CXEMBI, IPHHLIUI padOThl, OCHOBHBIE
0COOEHHOCTH MUMITYJIbCHBIX CTAOMIIN3aTOPOB.

Temamuka nabopamopusix padom

K 1.1.-I1K 1.4.

[L.K.2.1.-TIK
2.3.

IK 3.1.-I1K 3.3.
I1K 4.1.-IIK 4.3.
IIK 5.1.-IIK 5.5.

13. UccnenoBanue paboThl MOCTOBOI CXEMBI BBIITPSIMIICHHSL. 2
IIpomescymounas ammecmayusn 8
Bcezo: 134

18




3. YCIIOBHA PEATU3AIIHH ITPOTPAMMBI YYEBEHOH TUCITHII/IHHBI

3.1. lns peanusanuyl mporpaMMbl yueOHOW AUCHUUIUIMHBI JOKHBI OBITH MPEAYCMOTPEHBI
CIIeIyIOIINE CIeIUaIbHbIC IOMEIICHUS: yueOHas 1abopamopusi « INEKTPOHHAS TEXHUKA.

Obopyodosanue r1abopamopuu u pabouux mecm iabopamopuu.
* paboune MecTa Mo KOJIUYECTBY 00yUJaromnuXxcs;

* paboudee MECTO MPEero1aBaTes;

* KOMIUICKT YUeOHO-HATIISIHBIX TOCOOUH «DICKTPOHUKAY;

* KOMIUIEKT MHOTO(YHKIIMOHAJILHBIX JIabopaTOpHBIX cTeH10B Degem Systems Ltd ¢
JIUIIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEUEHHUEM.

Texnuueckue cpedcmea 00yueHusL:

* KOMIBIOTEP C JIMIICH3UOHHBIM IPOTPAMMHBIM 00ECTICYCHUEM;

*  MYJbTUMEIHUAIIPOCKTOD;

* nporpammusie koMiuiekcsl g [I9BM Electronics Workbench;

nakeTeInpuKIaaasxaporpamm Electronics Workbench, Multisim 11, LabVIEW 8.20

3.2. UuopmannoHHoe odecniedeHre peajn3aluu NporpaMmmbl

Jns peanuzauuy OporpaMMbl  OMOIMOTEUHBIH (HOHI 00pa30BaTENLHONW OpraHU3alNH
JIOJDKEH UMETh TeYaTHbIe W/WIIM 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX Ul UCTIONIb30BAHUS B 00pa30BaTEIbHOM IIPOLECCE

3.2.1. ITeuaTHbBIC N3TaAHNA
1. TopomkoB b.1., 'opomkos A.b. DnekrponHas Texuuka. — M.: Akagemus, 2012.
2. Slpoukuna I'.B. OcHOBEI aekTpoTexHuku — M.: Akagemus, 2015 r. - 240 c.

3. HUrymuos JI.B., Kocttonnna I".I1. OCHOBBI ITOTYITPOBOTHUKOBON DIIEKTPOHUKH. — M.
I'opstuas muaus-Tenexkom, 2011.

4. bepukamsunn B.IL., Yepemanos A.K. Dnexrponnas texauka. — M.: Axagemusi, 20009.

5. Crapocenbsckuit B.J. ®u3uka noiynpoBoAHUKOBEIX TPHOOPOB MUKPOIIEKTPOHUKU. — M.
Bricuiee oOpazoBanue, 2009.
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3.2.2. DJIeKTPOHHbIE U31AHUA (3JIEKTPOHHbIE PeCypChl)

1. Haynoopgh V. Ananoeosas snekmponuxa. Ocnoswi, pacuém, mooeiuposanue
[Dnexmponnwiil pecypc]. — Peswcum oocmyna: http://ph4ds.ru/book_electronika.html

2. Cmapocenvckuii B.H. ®@uzuxa noiynpogooHUKo8bix npubopoe MUKpOIIeKmpOHUKU
[Dnexkmponnsiii pecypc]. — Peswcum oocmyna: http://ph4s.ru/book_el poluprov.html
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4. KOHTPOJIb H OILIEHKA PE3Y/IbTATOB OCBOEHHA YYEFHOH JTHCIIHIT/IHHBI

Pes3yromamut 00yuenusn

Kpumepuu oyenku

Dopmol u Memoowvl
OUeHKuU

YMEHHE YUTATh MPUHIUITHATIbHbBIC
CTPYKTYPHBIE CXEMBI, CXEMBI
aBTOMATH3aIH, CXEMBI
COCIMHEHUN M MOAKIIOUYCHUA;

To4HOCTB U CKOPOCTH
YTEHUSI TPUHIUIIUATBHBIX
BJIEKTPUYECKUX CXEM U
YCTPOMCTB

DKCIepTHas OlleHKa
PE3yJIbTaTOB AEATEILHOCTH
CTYACHTOB IIpU
BBITIOJIHCHHUH U 3alllUTC
NPaKTUYECKUX paboT

YMEHHUE BU3yaIN3UPOBATh IPOIIECC
yIpaBieHUs 1 padoTy
MEXaTPOHHBIX CHCTEM;

IIpaBUIBHOCTB U CKOPOCTH
BHU3yalIM3aluy IpoLecca
yIIpaBJICHUS U PaOOTHI
MEXAaTPOHHBIX CUCTEM

DKcriepTHas OLICHKa
Pe3yIbTATOB JIEATEIBHOCTH
CTYACHTOB IIpU
BBITTOJIHEHHUH U 3aIUTE
NPaKTUYECKUX padbOT

YMCHHUE UHTCPIIPETUPOBATDH
HaBbIKH ITOCTPOCHUA
QJICKTPHUUYCCKUX CXCM IIPU ITOMOIIHA
COOTBETCTBYIOIIICTO
TCOPCTUYCCKOTO aIrapara,

TouHOCTB (IPaBUIIBHOCTB )
MOCTPOCHHUSI AIEKTPHUECKUX
CXEM TP TTOMOIIH
COOTBETCTBYIOIIETO
TEOPETUYECKOTO armapara

DKcrepTHas OLEHKa
PE3YJIBTaTOB JESTEIbHOCTH
CTYIICHTOB IIpH
BBITIOJTHEHUH U 3aIUTE
IPAKTUYECKUX padoT

ycTpaHeHHe Haubomee
pacrpocTpaHEeHHBIX MPOOJIEM B
cirydae oOpbIBa CBSI3M KOHTPOJIIEpa
u poboTa

CoOmronenue
TEXHOJOTUYECKON
MOCIIEIOBATEIILHOCTH TIPH
ycTpaHeHUH HauboJiee
pacipoCTpaHEeHHBIX
npo0JieM B ciydae oOpbIBa
CBSI3M KOHTpOJUIEpa U
poboTta

DKcrepTHas OLEeHKa
PE3YNIBTaTOB JAESITEIBHOCTH
CTYICHTOB IIPH
BBITTOJIHEHHUH U 3aIUTE
IPAKTHYECKUX padboT

3HaHUE NMPUHLUIA paboThI U
Ha3HAa4YECHMs YCTPOICTB
MEXATPOHHBIX CUCTEM;

Br160op TexHOMOT MM
pereHus
npodeccroHanbHO 3a1auu
C y4€TOM IpUHIUNA PabOThI
Y Ha3HA4Y€HMs YCTPOUCTB
MEXaTPOHHBIX CUCTEM

OKcnepTHas OLEHKa
pE3yJIBTAaTOB EATENBHOCTH
CTYIEHTOB IIpH
TECTUPOBAHUH,
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOThI
U IPYyTUX BUJIOB TEKYLIETO
KOHTPOJISt

3HaHWE METOJIOB BU3yaTHU3aIil
MIPOIIECCOB YIIPABJICHUS U PAOOTHI
MEXaTPOHHBIX CHCTEM;

Br16op TexHoMOTHM
pelIeHus
npodeccroHanbHOM 3a1auu
C YY€TOMMETO/IOB
BHU3YaJIH3aI[UU MPOIECCOB

DKcnepTHast OLEHKa
pe3yabTaTOB ACATEIBHOCTH
CTYIEHTOB IIPU
TECTUPOBAHUM,
BHEAYAUTOPHON
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yIIpaBJICHUS U PaOOTHI
MEXaTPOHHBIX CUCTEM

CaMOCTOSITENIHON PabOTHI
U JIpYTUX BUJIOB TEKYIIETO
KOHTPOJIS

3HaHHUE METOJI0B OpraHU3aLUU
oOMeHa nHpopMaIuein MeKIy
YCTPOMCTBAMU MEXAaTPOHHBIX
CHUCTEM C UCIOJIb30BAHUEM
IIPOMBILIUICHHBIX CETEH;

Bri6op TexHomorNu
pelieHus
npodeccroHabHOM 3a1a9u
C Y4€TOMMETO/IOB
opraHu3anuu ooMeHa
uHpopMaLuen Mexay
yCTpOMCTBAMU
MEXaTPOHHBIX CUCTEM C
HCII0JIb30BAHUEM
IIPOMBILICHHBIX CETEN

DKcrepTHas OLICHKa
PE3yJIbTAaTOB AEATEILHOCTU
CTYJEHTOB IIPU
TECTUPOBAHUH,
BHEAyJIUTOPHOM
CaMOCTOSITENIbHOM pabOThI
U IPYyTUX BUJIOB TEKYLIETO
KOHTPOJISI

3HAHUC YCTAHOBKHU U BBITIOJHCHHUA
BCEX TPeOYEMBIX HACTPOEK
MCXAaHUYCCKUX, JICKTPUUICCKHUX
JaTYUKOB I[OHOJIHHTGHBHOﬁ
KOHCTPYKIINY;

Cobmroienue TpedoBaHun
10 YCTAaHOBKE U
BBITIOJTHEHUIO BCEX
TpeOyeMbIX HACTPOEK
MEXaHUYECKUX,
ANEKTPUYECKUX JATUNKOB
JIOTIOTHUTEIBHON
KOHCTPYKLIUU

DKcriepTHas OlICHKa
pe3yIabTAaTOB ACSITEIBHOCTU
CTYJICHTOB IIPU
TECTUPOBAHUHU,
BHEAYJAUTOPHOMN
CaMOCTOSTEIIbHON PabOThI
U IPYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHHE OCHOBHBIX MOJIEIEH
AJIEKTPUUYCCKUX CXEM IMPHU
MOJICIIUPOBAHUU TEXHUYECKUX
CHCTEM MOOHUIBLHBIOM
POOOTOTEXHUKY;

[IpuMeHeHre OCHOBHBIX
MOJICIICH PJIEKTPUUCCKUX
CXEM IPH MOJICIIMPOBAHUU
TEXHUYECKUX CUCTEM
MOOMILHBION
POOOTOTEXHHUKHU

OKcnepTHas OLEHKa
pE3yJIbTAaTOB IEATEIBHOCTH
CTYJEHTOB IIPU
TECTUPOBAHUH,
BHEAYAUTOPHON
CaMOCTOSITENIbHOM pabOThI
U IpYyTUX BUJIOB TEKYLIETO
KOHTPOJISt

3HAHUC MMPUHIIUIIOB ITOCTPOCHUA
SJICKTPHUYCCKUX CXCM;

CobnroieHue NpUHLUMIIOB
MOCTPOCHUS ANEKTPUIECKUX
cXeM

OKcnepTHas OLEHKa
pE3yJIBTAaTOB IEATENBHOCTH
CTYIEHTOB IIPH
TECTUPOBAHUH,
BHEAYAUTOPHON
CaMOCTOSITENIbHOM pabOThI
U APYTUX BUIOB TEKYILETO
KOHTPOJIS
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3HAHUE JICKTPUICCKUX CXEM
IIOAKIOYCHUA NCIIOJIHUTCIBHBIX
MEXaHH3MOB MOOHMIILHOTO po0OTAa.

Cobmoienue
ANEKTPUUECKUX CXEM
TTOIKJTFOUCHUS
HCIIOJTHUTETBHBIX
MEXaHU3MOB MOOMIIBHOTO
pobora

DKcrnepTHas OlIeHKa
pe3yAbTATOB ACSITEIBHOCTU
CTYJIEHTOB IpU
TECTUPOBAHUHU,
BHEAyJIUTOPHOM
CaMOCTOSITENIbHOM pabOThI
U IPYTUX BUJIOB TEKYLIETO
KOHTPOJISI
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