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BApPHAHTOB)

[0  cnocoGoB xaeiicTeusA (3akperuienne) [ cemunap
[0 Cucremarusanus u 0000menue [ xoHcyapTanus 3HAHUA M ClIOCOOOB JIEHCTBHA
L] xoHTpOIBHAA paboTa

O VKoMOUHUPOBAHHOE 3aHATHE O apyroii (ckyceus
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YpoBeHb U3y4eHust

[J1 — o3HaKkOMHTENLHBIH (Y3HABaHHUE PaHEEe H3YUCHHBIX OOBEKTOB, CBOMCTB);

02 — penpo yKTUBHBIN (BBIMOIHEHHUE ACSITETLHOCTH IO 00pa3ily, MHCTPYKLUU WU IO
PYKOBOJICTBOM);

OV3 — npoayKTUBHBIN (IUIAHUPOBAHUE M CAMOCTOSITENIbHOE BBIMOTHEHHE JESTEIbHOCTH,
pelieHre npoOJeMHbIX 3a/1a4).
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4. TemaTnyeckoe cojiep:KaHue U MUIAHNPYeMble pPe3yJIbTAThI:

B pesysbrare nmpoBeneHus 3aHATHsT 00yYarOIIUNACS JOKEH OCBOUTH OCHOBHBIC BUJIBI ICATEIILHOCTH:

BIIJI.1 Opraam3anuss TOpocThIX padOT MO TEXHUYECKOMY OOCTYKXUBAaHUIO W PEMOHTY DSJIEKTPHUYECKOTO U DIIEKTPOMEXAaHUYECKOTO
obopyioBaHus,

BII/I.2 BrimosHeHNE CEPBHCHOTO OOCITYKMBaHUS OBITOBBIX MAallMH W MPUOOPOB M COOTBETCTBYIONIUE UM OOIIHE M MPOdeCcCHOHATBHBIE
KOMITCTECHIIHH

Ilepedyenb 00MX KOMIIETEHUNH (KO U HAUMEHOBaHME):

OK 01. Bei6upats crioco0b! penieHust 3a1a4 mpoPeCCHOHATBHON ACSITEILHOCTA MTPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTAM;

OK 02. Vcnonp30BaTh COBPEMEHHBIE CPEICTBA TIOMCKA, aHAJIN3a U MHTEPIPETanny HHGOPMAIMH, 1 HHPOPMAUOHHBIC TEXHOJIOTUN IS
BBITNIOJTHEHUS 33/1a4 PO eCCHOHATBHON AesITeIbHOCTH;

OK 04. DpdexTtuBHO B3auM0o1eCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAH/IE;

OK 05. OcymiecTBiiTh YCTHYIO W NMHUCHbMEHHYI0O KOMMYHMKAIIMIO HA TOCyJapcTBEHHOM si3bike Poccuiickoit denepanuu ¢ yderom
0COOEHHOCTEHN COLMAIIBHOTO U KYJBTYPHOTO KOHTEKCTA;

OK 09. [Tonb3oBatbes nmpodeccnoHanbHOM TOKyMEHTalMel Ha ToOCyJapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.

Ilepeyenb npogeccHOHANBHBIX KOMIIETEHIUH (KO M HAUMEHOBAaHHE):

IIK 1.1. BoinonHATs HAJIQAKY, PETYJIUPOBKY U IMIPOBEPKY JIEKTPUUECKOT0 U 3JIEKTPOMEXaHUYECKOr0 000py10BaHUs;

IIK 1.2. OpraHu3oBbIBaTh U BBIIOJHATh TEXHUUYECKOE OOCITYKMBAaHME€ M PEMOHT 3JEKTPHUYECKOr0 M 3JIEKTPOMEXaHHYECKOTO
000pyI0BaHUS;

IIK 1.3. OcymecTBiasiTh AMArHOCTUKY W TEXHUYECKUH KOHTPOJIb MPH DSKCIUIyaTallUd 3JIEKTPUYECKOTO M DJIEKTPOMEXaHHUYECKOTO
o0opyI0BaHNS;

IIK 2.1. Opranu3oBbIBaTh U BBIIOJIHATH pabOTHI 10 SKCIUTyaTalliH, 0OCITYKUBAHUIO U PEMOHTY OBITOBON TEXHUKH.
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AHHOTAUMSA

B Meroanueckoid pa3pabOTKE WHTEIPUPOBAHHOIO YYEOHOIO 3aHSTHS
U3JI0KEHBl CYIIHOCTb, JUJAKTUYECKHE OCOOCHHOCTH TOCTPOCHHS 3aHATHUS
MPAKTHUECKOro OOy4eHHs, HaIlpaBJICHHbIE Ha (OPMUPOBAHHE y OOYyUAIOLIMXCS
YMEHHM, MPUOOPETEHNE MTEPBOHAYAIBHOTO MTPAKTUUYECKOTO OMBITA. 3aHATHE BEIYT
JIBa MIPENOJ1aBaTels.

Hcnonb30BaHbl oNTUMaiIbHBIE METOJBI, (POPMBI U CpencTBa OOydeHHs Ha
pa3HBIX J3Tamax 3aHATUSA. OTalbl 3aHATUSA  BBICTPOCHBI B JIOTHUYECKOM
MOCJIEA0BATEIBLHOCTH.

B 0oCHOBY IpOBE€HUSI UHTETPUPOBAHHOTO 3aHATHS MOJ0KEH MPAKTUYECKUI

MeToa 00y4YeHUs!, HallpaBJIECHHBIN HA MPUMEHEHHE TTOJTyYeHHBIX 3HAHUH K PEIICHUIO
IPAKTUYECKUX 3aJa4, a Takke (OPMUPOBAHKE Yy 00YUAIOIINXCS aTOPUTMa PadOTHI
C DJIEKTPUYECKUMH CXEMaMHU.
HNurerpupoBannoe 3anarne OJ[.11 ®duszuka m OIL.09 OCHOBBI 3JIEKTPOHUKU H
CXEMOTEXHUKH HACBIIIEHO HEOOXOAUMBIM i paboThl  00OpYyAOBaHHUEM,
HaIJISTHOCTBIO, TUAAKTUYECKUM M pa3laTOYHbIM MarepuaioM. MHTerpupoBaHHOE
y4ueOHOE€ 3aHSTHE MPOBOAMUTCS B MAaCTEpCKOM «DleKTpoHuKa». Macrepckas
OCHaIlleHa 000pYyI0BaHHWEM B paMKax nosyuyeHus rpanta OIT «ObpazoBanue».

CoueTanue akTUBHBIX METOJOB OOYYEHHS] M TEXHOJIOTMM MOJEpaluu C
MYJIbTUMEIUHHBIMU MHHOBAlMOHHBIMH TEXHOJIOTUSAMHU B peneHnn
oOpa3oBaTeNbHBIX 3a7a4 O00ECleymIo CO3/laHuE YCJIOBHHM 00pa3oBaTeIbHON
NeSITEIbBHOCTH, KOHTPOJS M peduiekcuu Ha Bcex e€ 3Tamax, (OpMHUpPOBAHHME U
pa3BUTHE OOIMKX U MPO(PECCHOHATBLHBIX KOMIIETSHIIMN B €IMHOM 00Pa30BaTeIbHOM
nporecce.

[Ipe3enTanus COAEP>KUT BECh HEOOXOAMMBIN, HATJISTHBIN U MPAKTHYECKHIM
Marepuan. Bce 3TO 1MO3BOJSET yBENWYMTH IUIOTHOCTH 3aHATUS M ONTHUMAJIBHO
YBEJIUYHUTH €0 TEMII.

Meroaunueckasi pa3zpabOTKa MHTETPUPOBAHHOIO 3aHATHS MPO(PECCHOHATBHO
OpUEHTUpPOBaHa, pacKkpbeiBaeT Haubosnee 3PDeKTUBHbIE (QOPMBI U  METOJBI
o0pa3oBaTeIbLHON NESITENBLHOCTH; MpodeccuoHaabHas HapaBJIeHHOCTh O0yUEeHUS
MPOSIBIISIET ce0s1 KaK OCHOBHOM CITOCOO MOTHBALIMU JAEATEIBHOCTH.

JlanHas wmertonuueckas paszpaboTka OyAeT ToJie3Ha MpenoaaBaTeisiM
00111e00pa30BaTeNIbHBIX M 00IIENPO(PECCHOHATBHBIX ITUKIOB U O0yYarOUIUMCS T10
YI'C 13.00.00 DHepro- v TEIIOPHEPTETHKA.



Conep:xanue
|.BBenenue
I1.OcHoBHas yacTh
1. Opranu3anMoOHHBIN 3TAN 3aHATHSA
OpranuzannoHHOe HAYAJIO 3aHATHSA (10 3 MUH).

2. OcHoBHoili 3Tan 3anaTus (70 MuH)

Bxox/1eHue B TeMy M CO31aHMe YCJIOBHIA 17151 0COBHAHHOTO BOCTIPUSITUSI HOBOTO
marepuasga (1o 10 mun)

[IpoBepka gomariHero 3ajanus (10 3 MUH).

AKTyanu3aius OIOPHBIX 3HAHUN U UX KOpPEKLHUs. (10 7 MUH).

Teopernueckasi yactb 60 Mun

OcBoenue HOBOTO Matepuaia (20 MuH)

[IpakTHKO-OpHUEHTUPOBAHHOE 3a/1aHue: [IpakTuyeckas NeATEeIbHOCTD
oOyuatommxcst (20 MuH)

[TepBuuHOE 3aKperieHHe U cucTeMatu3anus 3Hanuii (20 MuH)

3. 3akounTeNabHbINH ITan 3aHATHA (10 17 MUH)

Jlnarnoctuka nojsry4eHHbIX 3HaHUU (10 MuH)

[Toaseaenue utoros yueOHoro 3ausTus. Koppekius 3Hanuil. (10 3 MuH)
Nudopmarus o nomanrHem 3aganuu. (2 MUH)

Pednexcus (2 Mmun)

I11.3aka0uyenue
V. CICOK HCMOJB30BAHHBIX HCTOYHUKOB



A -

|. BBenenue

YueOHoe 3aHATHE MO TeMe «NEKTPOPU3NUECKUE CBOMCTBA IMOIYMPOBOIHUKOB)
COCTOUT U3 TPEX ITAINOB:

OpranuzaioHHOM YacTH,

OCHOBHOTO 3Talla 3aHATHS,

3aKIIIOUUTENIHLHOTO ATarna 3aHsTHS.

Opranu3anmoHHasi 4acTh BKIIIOYAET B ce0s MPUBETCTBUE, KOHTPOJIb SIBKU
00y4Jaronuxcs, iX TOTOBHOCTH K 3aHSTHIO, TIOCTAHOBKY IIEJIeH, a TAKXKe 00bSICHEHHUS
oOy4JaronMmMcs Xoja v Mocjae0BaTeIbHOCTH MPOBEICHUS 3aHATHSI.

[IpoBepka goMalIHero 3ajianusi MPOBOAUTCS B BUIE MHTEPAKTUBHON MpOoOIeMHON
Oecelbl C KCIMOIB30BAHUEM I€IaroruYecKoro npueMa «JIoBu ommuoKy», KOTOPHIi
MOMOTaeT CTUMYJIUPOBATH AKTUBHOCTh O0YYAIOIIMUXCS ¥ TIOBBIIIAET UX MOTHUBAIIHIO
K H3YYEHHMIO HOBOTO Mmartepuaia. OH OCHOBBIBA€TCSI Ha TOM, UYTO OLIMOKa HE
SBJISIETCS HETaTUBHBIM SIBIICHHEM, a, HA00OpOT, MOXET OBbITh MCIIOJIh30BaHa B
KaueCTBE IICHHOTO MHCTPYMEHTA JIJIsi MOJy4YEHUs 3HAHWM U Pa3BUTHUS HABBIKOB.
['nmaBHas uges mertona «JloBu ommOKy» 3akitodaeTcss B TOM, 4YTOOBI pellaTh
3a/1aHusl, B KOTOPBIX COJIEPKATCS OIIMOKU, U U3MEHSTh UX TaKUM 00pa3oM, 4TOObI
OHM CTaju BEpHBIMU. TakoW MOJIX0/ MO3BOJISIET Pa3BUTh KPUTUUECKOE MBIIIJIEHUE,
YMEHHE aHaJU3UpPOBaTh HHQPOpPMAIIMI0O M TMPUMEHSITH IOJYyUYCHHBIC 3HAHUS Ha
MIPaKTHUKE.

Ha 3ansatum ucnonb3oBaHbl SKApTOUEK 3aJaHHUM JUIsI OOYYalOIUXCS, KOTOPBIC
paboTaroT B mape.

AKTyanu3aiusi ONOPHBIX 3HAHUM U UX KOPPEKIIUS TPOBOUTCS C UCTIOIB30BAHUEM
AJIEKTPOHHON TPE3EHTAIMH, BKIIOYAOINICH MPOOJEMHBIN METO] OOy4eHHs, MPHU
KOTOPOM OOyYaroIIrecs Mo KOHTPOJIEM MpernoaaBaTesisi caMu (GopMyIUPYIOT TEMY
3aHATHUSA, LEJIU U 3a/1a4H.

Ha ocHOBHOM »Tame 3aHATHE CTPOUTCS TaKUM 00pa3oM, YTO TEOPETHUECKHUE
0a30Bble 3HAHUS JaeT TMpernojaBaresib 0011e00pa3oBaTEIbHBIX JUCHUILUIUH, HO
BOIPOCKI, (OpPMUPYEMBIE UM, HECYT MNPOo(ECCHOHATBHYIO HAMpPaBICHHOCTh C
OIMOPOI Ha )KM3HEHHBIHN OMBIT 00yJarIuxcs. BBeneHre HoBOM TeMbl ONUPAETCs Ha
BUIcOpOUK «I1OynmpOBOMHUKU. DJIEKTPUUECKUNA TOK B IMOJYHPOBOJHUKAX» U
Jajgee mpemnojaaBaTesb 00menpodecCHoOHAIBbHON NUCIUIUIMHBI YITyOJseT 3HaHUs
OOy4Jaronuxcs MyTeM UHTETPAIMH COACPXKAHUS TEMbI 10 TUCIUTUINHE «OCHOBBI
AIEKTPOHUKH U CXEMOTEXHUKN. [[pakTUeckast HapaBJIE€HHOCTh OCHOBHOT'O ATamna
3aHITHS 00YCTIOBJICHA TEM, YTO TIEPBUYHOE 3aKPEIJICHUE U CUCTeMaTH3allus 3HAHUN
oOydJaromuecss 3aKkperuisiioT mpu padboTe B CHENUATU3UPOBAHHON MpOrpaMme
«Circuit JS1».

Bo Bpemsi mpakTuyeckoro 3tama oOydarommecss oOpamialoT BHUMaHHUE Ha
CJICAYIOIIHUE MOMEHTHI:

COCMHEHHUE DJIEMEHTOB DJICKTPOHHOM CXE€MBbl JIOJDKHO COOTBETCTBOBATH
COCIMHEHUIO UX Ha MPUHIIMITUATILHON CXeMe;

2. BBINIOJIHEHHUE ITOCJIEA0BATEILHOCTH JEHUCTBHIA;
3. TEXHUYECKOE COCTOSTHHUE pabouero Mecra;



4. cobmogenue mnpaBun Th u oxpansl Tpyaa mnpu padoTre ¢ HpPOrpaMMHBIM
KOMILJIEKCOM.

3aKII04YUTeNbHbIN ITANl 3aHATHS IPOBOAUTCS B J1Ba Tana, updepeHupoBaHHoO,
CHayaJla 00y4arolyecs BBINOJIHAIOT MUCbMEHHO TECTOBOE 3aJaHHe, CBSI3aHHOE C
0a30BBIMU MOHATUSMU MO Y4eOHOH nucruiuinae «Du3nka», a MOTOM BBIMOIHSIOT
IIPAKTUYECKUHA KEWC C UCIOJIB30BAHUEM METOJa CUTYallMOHHOIO aHajau3a. pabora
npoBoAUTCA B Tpynmnax. Keic conepxut nmpodeccnoHanbHO HalpaBICHHbIE 3aJaHUS
10 HaIIPABJIEHUIO MTOJATOTOBKU 00Y4arOIIUXCSL.

[TonBenenue uTora 3aHATHS IPOBOAUTCS B (popMe PPOHTAIIBLHOTO OIIpOca M0
OCHOBHBIM TOHSTHUSIM, CBSA3BIBAsl PE3YJbTAThl 3aHATHUA C €ro LeIsIMH, (dopMme
aHaJln3a BBINOJHEHHBIX COTJIACHO BBIJAHHOMY 33JaHUI0 paboT 0Oydaromuxcs C
IPUMEHEHUEM KPUTEPHUEB OLICHOK.

JlomalliHee 3a1aHle HOCUT Pa3BUBAIOIINI XapakTep OOy4eHHs.

B koH11e 3aHsTHA TpoBOaUTCA pediiekcus B popme Jlecenku ycnexa.

2. OcHOBHAad YacTh
Cuenapuii y4e0HOro 3aHATUA

Tema ydeOHoro 3anmsitusa: Tema 3.3 Dnekrpodusznyueckue CBONCTBA
MOJIYTIPOBOJHUKOB

CnemnanbHocTh: 13.02.11 TexHuueckas 3KcCIUTyaTalusl >SJIEKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000py10BaHUs (IO OTPACIISIM)

IpoaoskuTeIbHOCTD 3aHsATHS: 2 Yaca (90 MuH)

Tun 3ansaTusi: VHTErpupOBaHHOE 3aHATHE IO YCBOCHUIO HOBBIX 3HAHUW H
CIIOCOOOB IEUCTBUS

Bun 3ansatusi: KomOunupoBannoe 3anstue @opma nposeneHusi: bunaphHOe
3aHSTHE

O6meob6pazoBarensHas guctuiuinia OJ[.11 ®uzuka  +
O6menpodeccuonanbhas  auciummHa  OIL.09  OcHOBBI  DIEKTPOHUKH U
CXEMOTEXHUKH

eab o0yuenus: V3yueHue BUIOB, AIEKTPOGUIUIECKUX CBOMCTB U MPUMEHEHHUE
MOJTYTIPOBOJHUKOB.

3amauu:

1. 3yunth 31eKTpOohU3UIECKHUE CBOWCTBA MOJYITPOBOJHUKOB, BBISIBUTH OTIUYHS
MOJIYITPOBOJHUKOB OT TPOBOJHUKOB, TUAIJICKTPUKOB, PACCMOTPETh 00JacTh
MPUMEHEHUS TTOITYTIPOBOTHUKOB).

2. ®opMUpPOBaTh MPAKTUYECKUE YMEHUS PEIIATh PAaCUETHBIE 3a/1aud, BHICTpAUBAs
JIOTUYECKYH) IEMOYKY PACCYXKICHUU C OINOpPOM HA H3YUYECHHBIE TEMBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBJICHHUS.

3. ®opmupoBars 00mMe W NPodecCHOHATBHBIE KOMIETEHIIUU, HEO0OXOIUMBbIC
crnenuanucty, 3(QpQPeKTUBHO B3aMMOJICHCTBOBATH U pabOTaThb B KOJUJIEKTHUBE U
KOMAaHJI€.

Oob6opynoBanmue:



NudopMaluOHHO-KOMMYHMKAUMOHHBIE CpeACcTBAa O00ydYeHUs: Ipe3CHTaLMs,
BUJICOPOJIMK, KOMIBIOTEp, TEJIEBHU30p, CHEIUAIM3UPOBAHHAS KOMIIBIOTEpHAsS
nporpamma «Circuit JS1».

JupaKkTu4ecKkue cpeacTrBa 00y4eHHsl: KApTOUKH 3aJaHusl, IPAKTHYECKUE KEHCHI,
pa3laTOYHbIN MaTepHall, TECTOBBIC 3a/IaHMUS,

Mecto npoBeaenusi: Macrepckast « DJIIEKTPOHUKA»

Texnonornu o0yyenusi: WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHAS ~ TEXHOJIOTHUS
OoOyuYeHHus, TEXHOJOIHsl CUCTEMHO-AEITEIbHOCTHOIO I0AX0Ja B 0Oy4YeHuH,
KOJUIEKTUBHAsA TEXHOJIOTUsI O0YUYEHUs], TMYHOCTHO-OPUEHTUPOBAHHASI TEXHOJIOTHS
oOyueHus.

@®opmbl  opraHm3anuM O0y4eHUsi: TpYyIIoOBas, MapHasi, (QPOHTAIbHAs,
WHIUBUy AJIbHAS.

Metoabl oOyyenusi: Oecefa, aHaiaM3 KOHKPETHBIX  CHUTYyalMil, MeETOX
oIepexaronero o0y4eHus, MeToj] KeMcoB, MPOCMOTP BUAEO, METOJI TPOOIEMHOTO
0Oy4eHHsl, UCTIOJIb30BaHbl AKTUBHBIE (DOPMBI 00yUEHUS

MeToabl KOHTPOJISI: YCTHBIA KOHTPOJIb, (PPOHTAIBHBIN KOHTPOJIb, CAMOKOHTPOJIb,
B3aMMOKOHTPOJIb.

TpeGoBanus Kk pe3yjabTaTaM 0CBOCHUSI 00yYEeHUS:

dopmupyemble 001Iue U MPodeccuoOHAIbHbIE KOMIIETEH MU

OK 01. Beibupars cnocoObl pemeHus 3agad npoecCUOHAIbHOU ESITeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonib30BaTh COBPEMEHHBIE CPEJICTBA TOUCKA, AHAIN3a U UHTEPIPETALUN
uHbopMalmu, M HHOOPMALMOHHBIE TEXHOJOTUM JJI1 BBIIOJHEHUS 3aaay
npohecCuOHANBHOM NeSTENbHOCTH;

OK 04. D¢ dhexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTUBE U KOMaH/IC;
OK 05. OcymecTBiasiTh YCTHYIO W NHUCBMEHHYK) KOMMYHUKAIMIO Ha
rocyaapcTBeHHOM s3blke Poccuiickoit ®denepauuu ¢ y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 09. ITonb3oBaThcs npodheccHOHATBHOM JOKYMEHTAIIMEN Ha TOCYAAPCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

I[IK 1.1. BeImonHATE HanagkKy, PEryJMPOBKY M IPOBEPKY JIIEKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000PYI0BAHUS;

IIK 1.2. Opranu3oBbIBaTh U BBIMOJHITh TEXHUYECKOE OOCITY>KUBAaHWE U PEMOHT
AIIEKTPUYECKOTO U AJIEKTPOMEXAHUUECKOI0 000pyA0BaHNUS;

ITK 1.3. OcyuiecTBasiTh AUATHOCTUKY U TEXHUYECKUN KOHTPOJIb IIPU SKCILTyaTalluu
AIIEKTPUYECKOTO U AJIEKTPOMEXAHUUECKOI0 000PyA0OBAHNUS;

[1K 2.1. Opranu30BbIBaTh U BHIIOJHATH paOOTHI MO SKCILTyaTalnuu, 00CTyKUBaHUIO
U PEMOHTY OBITOBOM TEXHUKH.

Xo/1 y4eOHOro 3aHATHS

I. Opranu3zannoHHOe HAYAJIO 3AHATHS

IIpenogaBarennb ¢u3nku: 3apaBCTBYiiTEe, yBaxaeMmble CTyaeHTb! CerogHsi mbl
MIPOBOJUM 3aHATHE HE B KaOuHete «Duszmka», a B MacTepckoil « INeKTpoHuKay. B
2021 romy bupro4yaHCKMII TEXHHUKYM BOIIEI B 4YHCIO MNPodheCCHOHAIBHBIX



OpraHu3alyii, KOTOPbIM MPENOCTaBICHbl CyOCHIIMM HA CO3/aHHE MACTEPCKHUX C
COBPEMEHHBIM O0OPYIOBaHHEM. DTO CTaj0 BO3MOXKHBIM B PE3yJbTaTe IMOOESIBI
benroponackoit 06acTi B KOHKYpCHOM OTOOpe Ha mpemocTtaBiieHue B 2022-2024
rogax cyocuamii u3 (QemepanpbHOro OOKETa HA pPa3BUTHE MaTepUATBHO-
TEXHUYECKON 0a3bl MPO(PECCHOHANBHBIX OpTaHM3aIuii B paMkax ¢eaeparTbHOTO
npoekTa «Momobie mpodeccroHanby HalMOHATBHOTO TIpoekTa «O0pa3oBaHUey.
[IpnoOpeTeHne HaBBIKOB pabOTHI ¢ MPUOOPHBIM MAPKOM, TEXHOJIOTHEH MOHTa)XKa
AJIIEKTPOHHBIX KOMIIOHEHTOB, TPOBEJIECHUE OKCIEPUMEHTOB M HCCIEIOBAaHUH,
OTIpEJICTICHHE HEUCIIPABHOCTEH M PEMOHTA OJJIEKTPOHHBIX MOMIYJEH CHCTEM
aBTOMAaTUKU — 3TO 0a30BbI YpPOBEHb, KOTOPOM 00OecreunBaeTcs Ha 3aHATHSX C
UCI0JIb30BaHUE 000PYOBAaHUSI HOBOM MAaCTEPCKOM.

Nrak, Crapocta, 10JI0KUTE O TOTOBHOCTH K 3aHSATHIO.

Crapocra: rpynna 1T2.9 B konuuectBe 18 YenmoBeK K 3aHATUIO TOTOBBHI.
OTCyTCTBYIOIIMX HET.

IpenoxaBarens ¢u3uku: Cnacubo. Caautech. (NMpoBepseT TOTOBHOCTh K
3aHSITHUIO).

IIpenoxaBaresbr ¢Qusuku: B OCHOBY NpOBENECHUS 3aHIATHUA MOJIOKEH METOM
WHTETPUPOBAHHOTO OOYYCHHs, KOTOpPBI HAIpaBieH Ha MPHOOPETECHUE BaMH,

CTYJICHTaMH, TIEPBOHAYAIBHBIX TNPAKTUYCCKAX HABBIKOB TMpuU padoTe Co
creuaibHbIM 000PYI0BAHUEM.

Ceronns y HaC 3aHATHE, HA KOTOPOM OYyAYT PacCCMOTPEHBI BOIIPOCHI, CBSI3bIBAIOIIINE

(bU3HUKy ¢ BBIOpaHHOM BaMH CHEIIMATBHOCTHIO.

TeopeTnyeckyro 4acTh 3aHSTHS C BaMU TPOBENY S, a MPAKTHYECKYI 4YacTh -
MpernojiaBaresb 00menpohecCuOHATBHBIX JUCITUTIINH TEXHOIOTUYECKOTO MPOhUIs
noaroroBku Kasep3un Bragumup AnekcanapoBud.

IIpenogaBartesib OCHOB 3J1eKTPOHMKM M cxeMOTexHUMKH: COBPEMEHHBIN PHIHOK
Tpyaa TpeOyeT CHenuainucTa, oO0JaJarolero BBICOKOW MpodhecCHOHAIBHOU
MOOMJIBHOCTBIO, CIOCOOHOCTBIO OBICTPO adanTHUPOBATHCS K HOBBIM YCJIOBHUSIM
TpyJAa, YBEPEHHO BIAJCIONIMMU CBOUMH MPOGECCUOHAIBHBIMU 3HAHUSMU. UTOOBI

ObITh CHELUATUCTAMU BBICOKOTO YPOBHS HEOOXOJIMMO 3HaTh BCE O CBOEH
CIEUAIBHOCTH U TOCTOSIHHO CJICIUTh 32 BCEMU HOBMHKaMHM, TaK KaK Hayka He
cTouT Ha Mecte. CeroHs Mbl pacCMOTPUM MPOGEeCCUOHAIBHO 3HAYMMBIE JIJI Bac
BOIIPOCHI.

ITIpoBepka noManIHero 3ajaHus

IIpenonaBarenb (pu3nkM: DJICKTpUUECKas dHEPrus o0JaaeT MPEUMYIIECTBOM
nepes ApyruMu BUJaMH SHepruu. Ha mpenplaymux 3aHSITUSX Mbl TOBOPUIM O
MIPOU3BOJICTBE AJICKTPOIHEPTHH, 00 YCTPOMCTBE U pabOTe TeHEpaTopa MEPEMEHHOTO
TOKA.

A Termepb BCIIOMHMM MaTepual TeMbl «DJEKTPUUECKUUA TOK B MeTalax, B
AJIEKTPOJINTaX, B razax, B Bakyyme». Wrpa HaspiBaeTcs «JIoBu ommOKy» u
3aKJII0YAETCsl B TOM, YTOOBI BBl OINPEACNIUIN, €CTh JIU B 33JlaHUU OLIMOKA, U BaM
HY’)KHO M3MEHUTh 3a/IaHhe TakKuM 00pa3oM, 4TOObl OHO CTaj0 BEpHbIM. Y Bac Ha
CTOJIaX JieXaT KapTOUKU-3a/1aHusl, Bbl paboTaeTe B mape. J1Jist BHIOTHEHHS 3aaHus



OTBOAMUTCS 2 MHUHYTBI. OTBEThl HYKHO OOOCHOBaTh (0OOyYarolIUecs BBIMNOIHIIOT
3a/laHns, 000CHOBBIBAIOT OTBET). CacuO0 3a OTBETHI, BUXKY, YTO TEMBI MPOLLIBIX
3aHATUNA Bamu ycBOeHbl. (KoMMeHTHpyeT OIleHKH 3a 3aJjaHue).

BxoxaeHnue B TeMy M CO31aHHE YCJAOBH 115l 0CO3HAHHOTO BOCIIPUSATHSI HOBOT'0
Marepuaja

AKTyaJu3anus ONOPHbIX 3HAHUI U UX KOPPeKUUs

JIJist TOro 4To0bl OMPENETUTHCS C TEMOW M LEJISIMHU HAIIEro 3aHATHS s MpeAJiaraio
Bam: mocmMoTpuTe BHUMATENbHO HA CIIalJl U CKa)KUTE, YTO Ha HEM U300pa’keHO?
(ITpenmomnaraeMelii OTBET: paauOyCTPOMCTBA, TEIEBU30PHI, KOMITbIOTEPHI). Craiin 3
YacTo 1M BBl UCIOJNB3YETE€ BCE IEPEYUCICHHOE B TOBCEAHEBHOW JKU3HU?
(ITpenmomnaraemsrit otet: Jla, gacto).

JIo HENaBHEr0 BPEMEHUM B DIIEKTPOTEXHUKE M PAJUOTEXHUKE IPUMEHSIIN
VCKIIFOUUTEIFHO PAa3IUYHbIe MPOBOJHUKH W JHUAJIEKTPUKH. UTO HE MO3BOJISIIO
CO37aTh KOMITAKTHBIE, SJKOHOMHUYHBIE PAJHOYCTPOMCTBA K KOTOPHIM MbI TPUBBIKIH
cerogus. [TonoxxeHune CymecTBeHHO U3BMEHWIIOCh, KOT1a ObIM OTKPBITHI BELIECTBA,
KOTOpPbIE HE HAa CTOJBKO XOPOUIO MPOBOAST AJIEKTPUYECTBO, YTOOBI WX HA3BaTh
IIPOBOJTHUKAMHU, U HE HACTOJIBKO MJIOXO YTOOBI OTHECTH UX K IUAJIEKTPUKAM.
[TorTomy oHu nonyursin HazBanue? (IIpeanonaraemeiii orBeT: [1omynpoBOgHUKH).
B Hacrosimee BpeMsi Bce paguoyCTpPOMCTBA COCTOSAT M3 MOJIYNPOBOJAHHKOBBIX
JIEMEHTOB. 1 4enoBe4YeCTBO HHTEPECYET UCIOIB30BAHUE MTOIYIIPOBOIHUKOB, T. €.
BO3MOXKHOCTb BKJIFOUEHHUS MX B JIEKTPUUYECKYIO LIENb U OCOOCHHOCTH MPOTEKAHUS
IIEKTPUYECKOr0 TOKA YEPE3 HUX.

Kak BBl mymaere, kakoBa Tema Hamero 3anarus? (IIpenmomaraembiii OTBeT:
[TonynpoBOIHUKN).

Ha skpane tema 3ansitua. Chnaiin 4.

3aduem Bam kak OyymniuM crieliMajiicTaM 3HaHUs B 9TON o0yacTu?

Hcxons n3 Bcero BIIECKA3aHHOTO J1aBaiiTe cpopMyIUpyeM Lieib HAIIero 3aHsATHS.
JUJ1st 3TOr0 MPOJOJIKUATE MPEATIOKECHHUS:

N3yunTh snekTpodusndeckre CBONCTBA

BrisiBUTH OTIM4ms

PaccmoTpeTh 001acTi mpUMEHEHHUs

(M3y4nTh DIEKTPOPU3NYECKUE CBONCTBA TOJYNPOBOIHUKOB, BBISIBUTH OTIUYMS
MOJyIPOBOJHUKOB OT MPOBOJAHHMKOB, TUAJIEKTPUKOB, PAaCCMOTPETh 00JacTU
MPUMEHEHUS OJyTPOBOIHUKOB). 3alUIIUTE TEMY, 11€JIb Haero 3ansatus. Cnain 4.

2. OCHOBHOI 3TaN 3aHATHS
OcBoeHMe HOBOT0 MaTepuaJia

1.ITosxynpoBoAHUKH. JIeKTPOPU3NUYECKHE CBOIICTBA MOJTYIIPOBOIHUKOB
IIpenoxaBaresnb pusuku: B 31eKTpUUYECTBE BBIICISIOT TPU OCHOBHBIX T'PYMIIBI
MaTepUaJIOB: TPOBOJAHUKH, TOJYITPOBOAHUKH U TUDJIEKTPUKU. B ueM ux oCHOBHOE
ornuyre? (OCHOBHBIM OTJIMYUEM SIBJISIETCS BO3MOKHOCThH IPOBOJUTH TOK).
OTBeThTE MHE HA BOIIPOC:



1. YUto Takoe nmpoBoguuk? Ilpenmomaraemerii orBeT: [IpoBOJHUK TPOBOIUT TOK.

2. Kakue BemecTBa mnpoBoasaTt Tok?  Ilpenmonaraembiii oTBET: YTIiepon -
OTJIMYHBIN TPOBOJHUK, HAIIe]I IPUMEHEHHE B CKOJIB3SIIIUX KOHTAKTaX, HapUMeEp B
HIETKAX JIEKTPOABHUTATEN. Meb, aTFOMUHUAN U JIp.

Bnaxxnast mouBa, pacTBOPBI COJIEH U KUCIIOT, TEJIO YEIOBEKA.

3. A uyro Takoe pamdekTpuk? Ilpeamonaraemsiii oTBer: [udnexTpukamu
Ha3bIBAIOT BEIIECTBA, KOTOPBIE HE MPOBOJAAT TOK WUJIM MPOBOISAT, HO TIJI0XO.

4. IlpuBenure mnpumepbl BelIeCTB-IANIJIEKTPUKOB. [Ipennonaraemelii OTBET:
BEIIECTBA-UAICKTPUKH ITO - Ta3, CTEKIo, Kepamuka, ¢dapdop, CMOJbI,
JTUCTWITUPOBAHHAS BOJIA, PE3UHA, CyXasl IPEBECUHA U JIp.

5. B ObITy rae ™Mbl BeTpedaem audjieKTpuku? Ilpenmosiaraemeiii OTBET:
[ToBceMecTHO, HapUMeEp, U3 HUX JIENAI0T KOpIyca 3JeKTponpuOOpoB.

6. YUro Ttakoe mnouaynmposoaHuk? Ilpenmosaraemeiii otBeT: I[lomynpoBoaHuK
IPOBOJUT 3JEKTPUUYECKUH TOK, HO HE TAaK KaK METAJUIbl, a MPU COOIIOACHUU
OIPEJEICHHBIX YCIOBHM — COOOIEHNH BEIIECTBY SHEPTUHU B HYKHBIX KOJIMYECTBAX.
IIpaBuibpHO, a TENEph NOCMOTPUTE BUACOPOJIMK U OTBETHTE HA BOIIPOC:

1 psan- Kakue yacTuiibl SIBISIOTCS HOCUTEISIMA TOKA B MOJIYyNpoOBOAHUKaxX? KakoB
MEXaHU3M 00pa30BaHUs ABIPOK B MOIYIPOBOIHUKAX ?

2 psan - Kak Oynmer ceOst BeCTH IbIpKa MPU HAJIMYUMU DJICKTPUUYECKOTO TMOJS B
MOJIYTIPOBOJHUKE?

3 psan - Iloyemy coOCTBEHHasi MPOBOJUMMOCTH MOJYIPOBOJHUKOB Ha3bIBACTCS
ANEKTPOHHO-ABIPOYHOI? (OOyydarouecss CMOTPAT BHIECOPOJIUK, YYACTBYIOT B
00CYy>XJI€HHH, JENAI0T 3allUCH B TETPAASIX, OTBEYAIOT HA BOIPOCHI MPENoAaBaTes).

IIpenogaBarenr OCHOB JJIEKTPOHUKH H  cxeMoTexHUukmu: (Ob6wvscusiem
mamepuai, UCHONb3YS NPE3eHMAayuUro).

CoOcTBeHHass  MPOBOJUMMOCTh  IOJYNPOBOJHMKOB  HeBenuka.  Ha
MPOBOJAUMOCTEL TOJIYIIPOBOJHUKOB OOJIBIIIOE BIUSHUE OKa3bIBAIOT MPUMECH.
[Ipumecu OBIBAIOT IOHOPHBIE U aKIleNTOPHBIE. JJOHOpHAS TPUMECh — ATO MPUMECH
c OoJbIiel, YeM y KpucTaliia, BaJeHTHOCThIO. [Ipu mobaBnennn Takoi nmpuMecH B
MOJIYyITPOBOJTHUKE 0OpPa3yIOTCs JIOMOJHUTEIBHBIE CBOOOIHBIE 3JIEKTPOHBI. IMeHHO
MO3TOMY TpUMECh Has3biBaeTcs  JoHOpHOUM. [Ipeobmamaer  srmekTpoHHAs
MIPOBOJIUMOCTh, A  IOJYNPOBOJHUK  HA3bIBAIOT MOJIYNPOBOAHUKOM  N-THUIA.
AKUENTOpHAass MpPUMECh — JTO TMPUMECh C MEHbIIEH YeM Yy KpHUCTalia
BaJICHTHOCTHIO. [Ipn no0aBieHUU TakoW MPUMECH B MOJYIPOBOJIHUKE 00pa3yeTcs
JIMIIHEE KOJIMYECTBO «IbIpok». llpeobmamaer «apIpoyHasy» MNPOBOAMMOCTb, a
MOJYIPOBOJHUK HA3bIBAIOT MOJYIPOBOJHUKOM pP-TUIIA.

[Ipunuun pgeicTBust OOJBIIMHCTBA MOJYNPOBOAHUKOBBIX MPUOOPOB
OCHOBaH Ha CBOWCTBax p—N-nepexona. Ilpu mnpuBeneHMM B KOHTAKT JBYX
MOJIYIIPOBOJJHUKOBBIX MPUOOPOB P-TUIA W N-TUIA B MECTE€ KOHTAKTa HAYMHAETCA



nuddy3ust 3IEeKTPOHOB U3 N-001aCTH B P-00J1aCTh, a «JIBIPOK» — HA000POT, U3 P- B
N-o0macte. ITOT mpoiecc OyaeT He OECKOHEUYHBIM BO BpPEMEHH, TaK Kak
oOpa3zyeTcs 3auparofii  CJIoi, KOTOpBIA OyJeT MNpensTCTBOBaTh ajbHeHIiei
G Gy3un SIEKTPOHOB U «IBIPOK».

p—Nn-KoHTakT moyiynmpoBOAHUKOB, MOAOOHO BaKyyMHOMY AHONY, 00JamaeT
OJIHOCTOPOHHEHN MPOBOJUMOCTBIO: €CJIM K P-00JIaCTH MOAKIIOUUTH «+» UCTOUYHHUKA
TOKa, a K N-00JIaCTH «-» UCTOYHHKA TOKA, TO 3aIUPAIONTUI CIION pa3pyIIUTCS U p—
N-KOHTaKT OyJEeT MPOBOJIUTH TOK, SJIEKTPOHBI U3 N-0071aCTH OUIYT B p-00JacTh, a
«IIBIpKU» U3 p-o01acTv B n-o0iactb. B mepBoMm ciydae TOK HE paBeH HYJIO, BO
BTOPOM — TOK PaBEH HYJ0. DTO O3HAYAET, YTO €CJIU K pP-00JIaCTH MOAKIIOUHUTH «-»
UCTOYHMKA, a K N-00JacTh — «+» HMCTOYHMKA TOKa, TO 3alUparoluil Ciou
pacIIMpHUTCS U TOKA HE OyJIeT.

HMMeHHO Ha CBOMCTBE p-I1 IEPEX0/ia OCHOBAH MPHUHIIUI JCUCTBUS IUOAA.

[TonynpoBOIHUKOBBIHN TMOJ] COCTOUT U3 KOHTAKTA ABYX MOIYIPOBOHUKOB P-
u n-tuna. [loaynpoBOJIHUKOBBIE AMOJBI UMEIOT HEOONBIINE pa3Mepbl U Maccy,
JUTUTEIBHBIA CPOK CIY>XOBbI, BBICOKYI0O MEXaHWYECKYH) MPOYHOCTh, BBICOKUU
KO3(PGUIIMEHT TMOJE3HOr0 IEHUCTBUS; WX HEJOCTATKOM SIBJISIETCS 3aBHUCUMOCTH
COMPOTHUBJICHUS OT TEMIIEPATYPHI.

B pannosnekTpoHuKe MPUMEHSETCS TaKXKe elle OJWH MOy IPOBOIHUKOBBIN
puodop: TPaH3UCTOP, KOTOPBIKA ObLT n300peTeH B 1948 r. B ocHOBe Tpuonaa JIeKUT
HE OJMH, a ABa p—N-nepexoga. OCHOBHOE MPUMEHEHHE TPAH3UCTOpPA — ITO
UCIIOJIb30BAHUE €r0 B KA4yeCTBE YCHUJIIUTENsS CHa0blX CUTHAJIOB IO TOKYy U
HAMpsHKEHUIO, a  TOJIYIPOBOJHUKOBBIM  JMOJI TMPUMEHSETCI B  KayecTBE
BBITIPSIMUTEITS TOKA.

[Ipu BKITIOUEHHUH TPAH3UCTOPA B PEXKUME YCUIICHUS, SMUTTEPHBIN MTepexo/
MOJIy4YaeTCsl OTKPBITHIM, a MEPEX0J] KOJUIEKTOpa 3aKpbhIT. ITO MOJy4YaeTCs MyTeM
MOIKTFOYCHUS HICTOYHUKOB TUTaHUs. [[0CKOJIbKY SMUTTEPHBIN MEPEX0.T OTKPHIT, TO
yepe3 Hero OyAeT MPOXOJIUTh SMUTTEPHBIM TOK, BOSHUKAIOIIMM H3-3a Mepexoja
JIBIPOK U3 0a3bl B AMUTTEP, a TaK K€ AJIEKTPOHOB M3 AIMUTTEpa B 0a3y. Takum
o0pa3oM, TOK OSMHUTTEpPa COJCPNKUT JBE COCTaBISIONIUE — JBIPOYHYIO U
anekTpoHHyro.  Koaddunment  umwkeknuu — ompenenser  3OQPEKTUBHOCTH
smuTTEpa. MHXKEKIIMEN 3apsiIOB UMEHYIOT IEPEHOC HOCUTEIIEU 3apsilOoB U3 30HBI,
r7ic OHM OBUTM OCHOBHBIMU B 30HY, TJIe¢ OHU JI€JIAIOTCA HEOCHOBHBIMU. B 0aze
AJIEKTPOHBI PEKOMOUHUPYIOT, & MX KOHIIEHTpAIHs B 0a3e BOCMOJIHSIETCS OT ILTIOCA
UCTOYHUKA. B pe3yibpTaTe 3TOTO B 2JIEKTPUIECKOH 1eTH 0a3bl OyAeT T€4Yh TOBOJIBHO
ca0brit Tok. OcTaBITUECS YJIEKTPOHBI, HE YCIIEBIINE PEKOMOMHUPOBATH B 0a3e, 1mMoj
Pa3TOHSIIONIMM BO3JEHCTBUEM IIOJIS 3alepTOro KOJUIEKTOPHOTO Iepexojia, Kak
HEOCHOBHBIC HOCHUTENM, OyIyT TMepeMelarbcs B  KOJJIEKTOp, CO3/aBas
KOJUIGKTOpHBIN Tok. IlepeHoc HocuTenel 3apsiioB U3 30HBI, TJ€ OHU OBUIU
HEOCHOBHBIMH, B 30HY, I'JIe¢ OHU CTAHOBATCS OCHOBHBIMH, UMEHYETCS SKCTPAKIIUCH
AIEKTPUUYECKUX 3aPSI0B.

IIpenoxaBarenn ¢pusuku: Jloma pediara NpUroTOBUIN UHTEpPECHbIE (AKThI 1O
Teme «Mcmopusa  npumeHenus — noaynpoeooHukogy - 1 obyuarowuiics,
«llonynposoonuxu




Inekmpuueckuilt MoK 8 NOAYNPoBOOHUKAxy - 2 ooyuarowutics, « Mukpocxemoly - 3
ooyuarowuiics. (onepexcaowee 3adanue). Odbyyarowuecs CIyuaom eviCmynieHue
00KNIa04uUKa, 3a0arom B8onpocvl OO0KIAOYUKy. Auanuzupyrom ungopmayuio,
npeoCmasieHHy10 00YUAIOWUMUCS, 3aNUCLIBAIOM OCHOBHbIE 8E0eHUs.

(Cm. Ipunooscenue)

IIpakTHKO-OpHEHTHPOBAHHOE coJep;KaHue. OO0mue CBe/IeHHA u
KJIACCH(PUKANUA TOJTYNPOBOJIHUKOBbIX NMPUOOPOB, X YCJIOBHO-Tpauueckoe
o003HaUYeHHe.

IIpenoxaBartesib OCHOB 3JIEKTPOHUKH U CXeMOTEXHUKH:

Cdepsl npumeHennst

Ha cerogusaniHuil 1eHb IPUMEHEHHUE MTOIYIIPOBOIHUKOB JTOBOJIBHO MIHpOKoe. OHU
SBIIIIOTCS  OCHOBHOW d3J€MEHTHOM 0a3ol Uil 1OpuOOpOB  Ipa)KAaHCKOIO
(KOMMEpPUYECKOr0) M CHEUHATbHOTO HA3HAYEHUW, TaKMX KaK KOMIIbIOTEPHI,
CMapTQOHBI, TEJIe- U BUACOTEXHUKA.

CoBpeMeHHbIE TPAHCIOPTHBIE CpeacTBa OyKBaJIbHO «HAITUYKAHBD»
MOJIyIIPOBOJHUKOBBIMA MHKPOCXEMaMHU, ONTUMHU3UPYIOUIMMU Maccy HapaMmeTpoB
JBUTATENS]T W NOPOYUX CUCTEM aBTOMOOWJIEH, CaMOJETOB U  IOE3/0B.
[1onynpOBOJHUKM M UX CBOWMCTBA MO3BOJWIM IOJTHOCTBIO OCYIIECTBUTH 3aMEHY
IPOMO3JIKMX BaKyyMHBIX, J3JIEKTPOHHBIX JIaMII Ha KOMIIAKTHbBIE, yAApONpPOYHBIE
ycTporictBa. C MOMOIIBK THICAY TPAH3UCTOPOB, pPA3MEIIEHHBIX Ha OIHOU
KPEMHUEBOW IUIACTHHE, WHKEHEPBI-JIEKTPOHIIMKNA CO3al0T YHUBEPCAIbHbBIE,
MPOTrPaMMUPYEMbIE MUKPOCXEMBI: ONEPALIMOHHBIE YCUIIUTEIH, POLIECCOPHI, KAPThI
MaMSTH U IPyrue yCTPOMCTBA.

@u3znyecKre U ONTHYECKUE CBOMCTBA MOJIYNPOBOJHUKOB ITO3BOJIMIM CO34ATh
(boTONPUEMHUKH, CBETOAMOIbI, TPUOOPHI HOUHOTO BUAEHUS, MOTYIPOBOIHUKOBbIE
na3epsl. TUpUCTOP ABIISETCS CUIIOBBIM 3JIEKTPOHHBIM HE TIOJIHOCTBIO YIPABIIIEMbIM
kimouoM. [losToMy wHHOrAa B TEXHUYECKOW JIUTEpaType €ro Has3bIBalOT
OJIHOONEPALMOHHBIM THUPUCTOPOM, KOTOPBIA MOXET CHUTHAJIOM YIPABJICHHS
NEPEBOIUTHCS TOJIBKO B MPOBOJSAIIEE COCTOSHHE, T. €. BKiIoudarbes. g ero
BBIKJIIOUEHUs (TIpu paboTe Ha TOCTOSIHHOM TOKE) HEOOXOAMMO MPUHUMATH
crieruaibHble MEphl, 0OeCIeunBaIOLIUE CIaJaHKe MPSIMOT0 TOKa 0 HYJIS.
TupHUCTOPHBIA KIIIOY MOET MPOBOJIUTH TOK TOJHKO B OJHOM HAINpAaBIICHUU, a B
3aKpbITOM COCTOSIHUM CIIOCOOEH BBIIEPXKATh Kak MpsiMoe, Tak U oOpaTHOE
HarpspkeHue. THpUCTOp HMMEET YEeTBIPEXCIOWHYIO P-N-P-N-CTPYKTYpy C Tpems
BBIBOJIAMH.

ITepBu4HOeE 3aKpeIUIeHHE U CUCTEMATH3AUA 3HAHUH.
IlpuMeHeHne  MOJYNPOBOJAHMKOBBLIX MNPUOOPOB B  JJIEKTPOHHUKE U
CXeMOTEeXHMKeE.

IIpenoxaBaresib OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH:

Tenepb Bbl 3HaeTe TEOPETHUECKH PabOTy MOJYNPOBOAHUKOBBIX MPUOOPOB, B TOM
yycie THUPUCTOpAa M TpaH3ucrtopa. OO0macTb NpUMEHEHUs MOIYIPOBOJIHUKOBBIX
npuOOpPOB pasinyHa. THUPUCTOPBI M TMOJEBbIE TPAH3UCTOPHI MPUMEHSIOTCS B



OCHOBHOM B CHJIOBBIX CX€Max, rJie TpeOyeTcsl MepeKIoyaTh OOIbIINE HAPSHKEHUS
Y TOKHU. BUTIONSIpHBIE TPaH3UCTOPHI B OCHOBHOM B C1a00TOYHBIX IIETISIX.
JIJ1st TydImiero BOCIpUATHS MaTepraia IPOBEPUM Ha MPAKTHKE TaK JIK BCE paboTaeT.
JIJ1st TOTO MBI TTIOCTPOUM CXEMY JIJIsl IPOBEPKU TUPHUCTOPOB CTICIIHATH3UPOBAHHON
nporpamme «Circuit JS1». A Takke 3Ty )K€ CXeMy ¢ TPaH3HCTOPHBIM aHAJIOTOM
TUPHUCTOpA.
JleMoHcTpanusi padoThl NpenoaaBaTesieM.
Ceituac MblI ¢ Bamu OyJieM paboTaTh B BUPTYAJIbHOM MIpOrpamMme, Ti€ Bbl MOJTYYUTE
HABBIKH 3aMEHSTh OJIHU MPUOOPHI, IPYTUMHU.

[Ipomry Bac Bkimounth koMmbioTepbl. HabpaTh naposis. OTKpbITE IpOrpaMmy
«Circuit JS1». Jlayiee BBIMOIHATH TyHKTBI 33 JaHUs
1.IToctpouts cxemy puc. Nel B mporpamme «Multisim-140».
2.IloBTOpUTh  PAMORIEMEHTBl TUPHUCTOPBI, TPAH3UCTOPHI, TPAH3UCTOPHBIN
HKBUBAJICHT THPUCTOPA.
3.0txmounth nepexmodarenu S1, S7, S5, S10. Mbl OTKIIIOUHAIIN TIOCTOSIHHBIN
WUCTOYHHK TTUTAHUS OT YIIPABIISICMOU IICTIH.
4. BxmounTs niepexiouatenu S2, S3, S4, S6, S8, S9.
Bxmroumnm mepeMeHHBI WCTOYHWK THUTAHUS YTOOBI IMOKa3aTh, YTO THPHUCTOP
3aKpPOETCS TOJBKO €CNIM HaIpsDKEHUE YIPaBIsAEMON Ienmu Ha TponaiT WU
MTOMEHSIET CBOIO MOJISIPHOCTb.
«IIputaHynam» yNpapIsOMUNA IEKTPO K aHoay tupucropa. Coznainu yciIoBHS
OTKPBITUSI THPUCTOPA.
5.Jlamnouka nomkHa Murath. [lockonbKy noganu nepeMenHoe Hamnpsikenne 0,511,
BUJIUMOE TJIa30M.
6. Otxirouaem S2, S6. YOpanu Hanps>KeHUs ¢ YIPABISIIOIIETO AJIEKTPOIa.
7. Jlammouka AOMKHA MOTACHYTh, TaK KaK TUPHUCTOP OTKPHIBAETCS, KOTJA TOJIaHO
HaIpsHKCHUE Ha YITPABJISIONTAN DICKTPOSI.
8. OcraBmsas kak ObUTO OTKIIOWaeM Tmepekimrouatenn S4, S9. Ortkmroyaem
MIEPEMEHHBIA HCTOYHHUK TTUTAHU.
9. U Bxmrouaem S5, S10. [ToakimroyaeM MOCTOSTHHBINA UCTOYHUK ITUTAHUS.
10.1 3arem Bkmtouaem S2, S6. CHoBa momaéM HampshKEHHE Ha YIPaBIISIOIINN
DIIEKTPOI.
11. Jlammouka JT0JbKHA 3aropeThesl U He MUTaTh. [10CKOJIBKY TUPUCTOP OTKPBIICS U
Ha yMPaBIIIeMOU IETU MOJIIPHOCTh HE MEHSETCH.
12. OtkirouaeM S2, S6. YOupaem HanpspKEHHUE ¢ YIIPABISIIOIIETO MJIEKTPOA.
13. Jlamnouka octaércs ropetb. [loCKOIbKY TUPUCTOP OTKPBUICSA U HA YIIPABIISIEMOMN

IETN TOJIIPHOCTH HE MEHSIETCHS.




Kommponupyem pabomy. Habarooaem 3a xoo0om pabomwi, npu HeoOX00UMOCMU
koncynomupyem. OQuenusaem binoIHeHHOE 3a0anue 00y4aruuMUcs.

IIpenonaBareb (PU3UKHU:
A celvac 3aluIINATE B TETPAIb CBOMCTBA MOJIYIPOBOIHHUKOB.
DNEeKTpONpPOBOAHOCTD HOBBIIIACTCS npu IOBBIIICHUA  TEMIEPATYPHI
(TepmopesucTop)
DJEKTPONPOBOAHOCTh IMOBBIIIAETCS MPU OCBELIEHUH ((HOTOPEIUCTOP, COJHEUHBIE
OaTapen)
DIEeKTPONPOBOAHOCTD MOBBIIIAETCS IIPU BBEICHUH B IOJYIPOBOJHUK HEKOTOPBIX
npuMecei. (MoIynpOBOAHUKOBBIN IHOM).

3. 3akI0YHTEIbLHBIN dTAIl 3aHATHSA
JlnarHocTuka 3HAHMH:

1. IlpenogaBartens pusuku: PedsAra y Bac Ha CTOJIAX JIEKAT TECTOBBIC 3aJaHMS Ha
BbIOOP OJIHOTO NMPaBUJIBHOIO OTBETAa U3 HECKOJBKHMX MPEJIOKEHHBIX BapHAHTOB.
BaMm HeoOX0auMO UX BBIIOJHUTH. 3aT€M MOMEHSMTECh 3aJJaHUSIMU U MIPOBEPHTE
IPAaBWIBHOCTh BBINOJIHEHUS Yy cocena. (mpueM «Bsaumomnposepka»). Ha skpane
IIPaBUJIbHBIE OTBETHI, CBEPHTE U ITIOCTABbTE OLIEHKY COIVIACHO KpUTEPUSIM. TecToBbIE
3anmanus nepenaiite Ha 1 mapty. Cracu6o.

2. IlpenomaBatenb (OCHOB 3JIEKTPOHHMKHM W CXeMOTeXHMKH: (Opzanuzyem
pabomy ¢ Kelicom (npogheccuonaibHo opuenmupogantvle 3adauu). Hcenonvzyem
Memoo CUMYayuOHHO20 aHANU3A.

[Ipoury Bac pazgenutbest Ha 4 Tpynmbl. (oOyuarowuxcs Oeramcs Ha 4 epynnoi.
Kaowcoas epynna nonyuaem saoanue). BHumatenbHo mpouuTaiiTe 3agaHue. Bam
npeajiaraeTcsi TeKCT C MOAPOOHBIM ONMMCAHWEM CUTYallMM M 3ajada, TpeOyronas
pemenusi. UToru paboTbl MOXKHO MPECTABUTh KaK B MUCbMEHHOM, TaK U B YCTHOM
dbopme. Moxere coBemiatbcsi. BpeMs Ha BBITIOJIHEHUE JTaHHOW pabOThl 5 MHUHYT.
Kpurepuu ornenuBanus pabotsl rpyti: 0 6amioB - OTBET HE AaH, 1 Gami -OTBET He
MOJTHBIA, 2 Oaimia - oTBET MOJIHBIN. (IIposepka 3adawuil, évicmasienue 0aN0O8,
KOMMEHMUPOBAHUE OMEEMO8).

IIpenoxasaresib OCHOB 3JIEKTPOHUKHU M CXEMOTEXHHUKHU:

1 rpynma: B pesynbTare BBINOAHEHHS NPOGECCHOHATBHO-OPUEHTUPOBAHHBIX
3aJjaHuil ObUIM AOMYIIEHBI cieayrone omuOku: (Ha3piBaeT) OleHKa KOMaHJe 3a
BBITIOJIHEHHYI0 paboTy 4 XOpollIo.

2 rpynna: BeimonHsim 3amaHue ApyKHO, KadyecTBEeHHO, Oe3 ommobok. OrleHka
rpynime 3a paboTy 5 OTJIMYHO.

3 rpynmna: [Tpu BbImoSHEHUHU 3aaHus ObUIM JOMYIIEHbl HEOOIbIINE 3aMeUYaHus 110
XOJly BBINOJHEHUs 3a1anus. OleHKa rpyrie 3a BhIMOJHEHHYIO paboTy 4 XOpOIIO.

4 rpynna: BeimonHsim 3amaHue ApYy>KHO, KadyecTBeHHO, Oe3 ommoOok. OleHka
rpynime 3a paboTy 5 OTJIMYHO.



IToaBeaeHune UTOroOB, JOMAaIIIHee 3aJaHNue

IIpenonaBarenns ¢pu3uku: Pedsta, Kakyro 1e1b HA CETOAHSIIHEM 3aHATUH MBI
craswin? [Ipeanonaraemsrii orBet: M3ydenue BUI0OB, 31EKTPOGU3ZUUECKUX CBOICTB
Y MPUMEHEHHE MOJIyIPOBOJHUKOB. (Ha ciaiine uenb 3aHsaTus). Kak Bel gymaere,
LEJIb JOCTUTHYTA.

[Ipenmomnaraempie OTBETHI: Jla, HaMU OCBOEHBI 3JIEKTPOPHU3UUECKHE CBOMCTBA
MOJIYTIPOBOAHUKOB. M Takke MbI y3HaIU, KaK HaM 3TH 3HAHUS IPUTOASATCS B HAILIEH
CIEIHUAIBHOCTH.

IIpenoxaBarens ¢Qu3uku: I[IpaBHWIBHO, CETOJHA HA 3aHATHUM BBl AKTUBHO
TPYIWUIIUCh, U OLEHKY «5», «4», «3» momyuuiau (Ha3biBaeT (amMuind, MMEHa
O0y4Jaronuxcs).

K crexyromeMy 3aHSATHIO 3allOJHUTE CPABHUTEIBHYIO TaOMULy «DJIEKTPUUYECKUN
TOK B pa3iau4HbIX cpenax». OHa y Bac Ha crosax. u nosropure §110, Ha cTp.371
pemute 3agaun Al-A2, yueOnuk @usuka. 10 xnacc, aBrop I'.5. Mskuies, b.b.
byxosues, H.H. Corckuii.

Peduexcus

IpenoxaBarens 1 (IlpenoxaBartesns pusnkm): A ceiluac OLICHUTE CBOM yCIIEX Ha
3aHITUH. [TogouInTe K 1OCKE U OCTAaBbTE MATHUTHUK HA Ty CTYIIEHbKY, HA KOTOPOH
BBl ce0s omlymiaeTe Mo pesyiabTaTaM paboThl Ha 3aHsATHU (JleceHka ycmexa).
(Cnpawusaem HeCKOIbKO 4en06eK: noyemy OH NOCMABUIL MASHUMUK UMEHHO HA MY
CMYNEeHbKY).

IIpenonaBartenn ¢pusuxku: Becem cnacu6o. 3aHsTHE OKOHYEHO.

IpenoxaBaresb OCHOB 3JIEKTPOHMKH U CXeMOTeXHUKH: J[0 cBUIaHUS.

3. 3aki0uenue
JlanHast MeToguueckasl pa3paboTKa 3aHATUS MO TeMe: «DIEKTPOPU3NIECKUe
cBoiicTBa noJiynpoBoHUKOBY Mo O/1.11 ®uszuka + OI1.09 OCHOBBI 2JIEKTPOHUKHU U
CXEMOTEXHUKW» sl oOydaromuxcs mo crnenuanbHoctd 13.02.11 Texuuueckas
DKCIUTyaTaIMsl JJICKTPUUECKOTO M DJIEKTPOMEXaHUYECKOro 00opymoBaHus (IO
OTpacJsiM) YCIICIITHO anmpoOupoBaHa B rpyIe odydaronuxcs 1kypca.

B xome 3aHsATHS, TIPU BBHIMOTHEHUH MPAKTUYECKUX 3aJaHUM, 00ydaromye
MOKA3aJy XOPOIIWEe 3HAHMS, MTOJTYUYECHHbIE UMU HAa TEOPETHUYECKUX 3aHATUSIX. JTU
3HaHWS OBUIM YCIENTHO MPUMEHEHBI MPU BBIMOJHEHUM MPAKTUUECKUX 3aJaHHH,
OJylarogapsi 4eMy Ka4ecTBO BBIIIOJIHEHHBIX paboT cocTaBuiio 6oiee 90%.

MoXHO cUUTaTh, YTO BCJICICTBUE MPOBEICHUSI HHTETPUPOBAHHOTO 3aHITHS
B OCHOBHOM, c(OpMUpOBaHbI 00mME€ U MPOGHECCHOHAIbHBIE KOMIETEHIIMH 10
cnenuanbHocT  13.02.11 TexHuueckass »dKCIUTyaTalusi 3JIEKTPUYECKOTO H
AIEKTPOMEXAHUYECKOTO 000pyJ0BaHUs (TI0 OTPACIISIM).



XoueTcs HaIeeTcsl, YTO JIaHHasi MeTouYecKas pa3padoTka U B JaJIbHEHIlIeM
OKa)X€T OOJIbIIIYI0 TOMOIIb MPENoAaBaTeyiiM B HW3YYEHUU W TNPUMECHEHUHU
MOJTYYCHHBIX 3HAaHUN B OCBOCHUU O0YJarONIUXCs BEIOpaHHOU mMpodeccuu.

4. CrincoK MCMO0JIb30BAHHBIX HCTOYHUKOB

OCHOBHBIE HCTOYHUKHU:
HopmatuBnblii qokyment: denepanbHblii TOCYyIapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHJapT cpeaHero mpodecCUOHAIBHOTO 00pa3oBaHus 1Mo creruaibHocTy 13.02.11
TexHuueckass  JKCIUTyaTallsi W OOCIyXMBaHUE  DBJICKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO O000pyZoBaHUs (IO OTpaciisiM), YTBEPKIEH MPUKA30M
MununctepcTBa 06pa3zoBanus u Hayku Poccuiickoit denepanuu ot 7 nexadps 2017
r. Ne1196;
1. Maxumes, I'. ., byxosues, b. b., Corckuii, H. H. / [Tox pen. [TapdpentreBoii H.
A. ®usuka. YueOnuk s 10 k1. — M.: UznarensctBo «lIpocBemenuey, 2022, —
432c.
2. DNeKTpoHUKa U cxeMoTexHuKa: yueoHnoe nocobue st CI1O / B. . Hukynun, /1.
B. T'opaenko, C. B. Camponos, [I. H. PeszenpkoB. — CaparoB, Mocksa:
[IpodobpazoBanue, At [Tu Ap Menua, 2020. — 159 c. — ISBN 978-5-4488-0835-
7, 978-5-4497-0522-8. — TeKcT: 2NMEKTPOHHBIN // DIEKTPOHHBIN pecypc HudpoBoit
obOpazoBarensHoit  cpenpl  CIIO  PROFoOpazoBanme: [cait]. — URL:
https://profspo.ru/books/94215 (mata oOpamenusi: 25.10.2023). — Pexum
JOCTyNa: JJisl aBTOPU3UP. TTOJIb30BATEIIEH
3. lWommumn, E. JI. Dnekrponuka u cxemorexHuka: yaeonoe nocoodue s CI1O / E.
JI. lommu. — CaparoB, Mocksa: [IpodgoOpazoBanue, At [Iu Ap Menua, 2020. —
125 c. — ISBN 978-5-4488-0840-1, 978-5-4497-0538-9. — TekcT: 2IeKTPOHHBIIHI
// DOnexTpoHHBIM  pecypc mmdpoBoil  obOpazoBarenpHOM  cpeast  CIIO
PROFo6pa3zoBanne : [caiit]. — URL: https://profspo.ru/books/94932 (mata
oOpamenus: 25.10.2023). — Pexxum focTymna: 1jsi aBTOPU3UP. MOJIb30BATENEH
4. Imutpuea B. ®. ®Ousnka ang npodeccuili U CrenuasbHOCTEN TEXHUYECKOTO
npodunss. COopHUK 3amay: ydeO. mocoOue Mjisi 00pa3oBaTENbHBIX YUPEKICHUN
cpen. npod. obpazoBanus. — M., 2019
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